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TIPEOHNCJIOBHE

Hacrosmu#i yue6HHK COCTaBJIEeH B COOTBETCTBHH C INPOrpaMMaMH
KypcoB «Tonorpadpmuueckoe uepuenue» u «Kaprorpadbuueckoe uep-
deHue, PpaBHpOBaHMe K OQOPMJIEHHE KapT» IJs CTYLEHTOB reofe-
3MYeCKHX BY30B 10 crenmanbHoctsiM: «lIpuknagnas reonesuss»,
«Actporomoreonesus», «IIpukaanHas KocMOHaBTHKa», «Kaprorpa-
buss.

Cosnanne ronorpaduueckod KapThl — CJAOXKHBIE IpOUEce, BKJIIO-
YAKMMUA BHIOJHEHHE TeoJe3HYecKHX M Tomorpaduueckux pabor,
aspoOTOCHEMKY, COCTaBJeHHE ¥ pefaKTHPOBAHHe, IOATOTOBKY
K H3JaHHIO M H3aHHe KapT. ITouTw Ha KaxAOM arane CO3HaHHs
KapTel B TOM WJIM HHO¥ Mepe HMEIOT MeCTO depTexXHhe H OpOpMH-
TeNbCKHe pPaGoTH, [Js BBLINOJHEHHS ~KOTOPHIX HeOOXOLMMO He
TOJBKO 3HATh MaTepHaNbl, NPHHAAJEeKHOCTH, YepTexHhle M Tpa-
BHPOBAJbHEIE HHCTPYMEHTH, HO M BJAJEeTh METOAAMH M IIPHEMaMH
BHIUEPUHBAHHS B ODOpMJIIeHHs KapT. ‘

Martepuas KHUIH H3Jaraercss B OINPEAEIeHHOM METONMYECKOM
MOpsLKe: IOCHAe TONOrpad)uueckOT0 YEpueHHs CJeLyeT Kaprorpa-
¢Hueckoe uyepueHHe M TpPaBHpPOBAHMe, a 3aTeM OQOpMJeHHe Kapr.
3HaynTe N bHOE BHHMAHME, yaeJeHHoe 0hOPMIeHHI0 KapT, B onpefe-
JIEHHOH cTeleHH 06DLACHSETCS TeM, UTO PSR TONOrpadHueckKHX KapT
ot macwraba 1:500 mo 1:1000000 Brawouaer B ceGs TakKke pas-
HOOGpasHble TeMATHYECKHE KapTHI, OTJIHYAIOUIHEcs OT TomorpadH-
yeckux Gosiee CAONKHEIM odopMIeHHeM (CNpaBOYHElE, MOJHTHKO-
aJMHHHCTPATHBHEE, TYpPHCTCKHE ¥ Ap.). KpoMme Toro, nnst 0630pHO-
TonorpagMuecKHX KapT XapakTepHO CJOXKHOe M306pakeHHe pedb-
epa — rEICOMeTPHUECKAST OKpPAacKa B COUETAHHH C OTMEBIBKOM.

Kaun. texs. naygk H. H. JlocakoseiM Hanucaust ri. 1—5, 9,11,
18, 19. T'm. 17, 20, 22, 23 nanucanu I1. A. CKBOPIOBHIM H MOATO-
TOBJIeHR K neuarH kadx. TexH. Hayk A. C. ToscToyxoBmIM,
JI. C. Opemunoit, A. B. Kamereukum u H. H. JlocsikoBeM, Ti1. 6,
10, 24 —A. C. ToncroyxoseiM, rat. 7, 8, 12— T. C. I'puropnesoit,
. 13—17, § 95, 97 —xkang. texH. Hayk B. M. Tagxunmnwm,
rn. 16 —A. B. Kameneuxuwm, ria. 21 —JI. C. Opewmwunoi.

ABTOpCKHI KOJJIEKTHB BHIpa)KaeT O6JarofapHocTsL 3aBenyouief
naGoparopuu Kadenpsl rpaduku u odopmaenuss kapt MHUUTAnK
M. H. KoBasab 3a nmomouis npr pabore Hap yueGHbIM nocodueM.



Yacre |
TOMOTPAOUYECKOE YEPYEHUE

BBEOEHHE

3anaueli xypca «Tomorpaduyeckoe uepueHHe» SABIASETCH H3YUEHHE
UEPTEXHBIX MaTepHalioB U HHCTPYMeHTOB, TpeGoBauu#l K rpadu-
YeCKOMY HCIIOJIHeHHIO OPHIHHAaja KapThl ¥, IpaBUJ H NPHEMOB rpa-
duueckux pabor. Uepuenre He sIBJSIETCS MeXaHHUYECKHM MpPOLEC-
coM. Ycmex OCBOEHHSI NPaKTHYECKHX HAaBBIKOB U TNPHEMOB pafoT
B 3HAYHTEJbHOH CTeleHH 3aBHUCHT OT TEOPETHUECKOH NOArOTOBKH
HCITOJIHUTENS.

Hecmorpst Ha Bce Gosibliee BHeAPeHHe MeXaHHYECKHX M aBTO-
MaTHYeCKHX CHOCOBOB CO3NaHHUS OPUTHHANOB KAapT, POJb TONOTpa-
¢puyeckoro uepueHHst (KaK PY4YHOro TPyAa) [HLOBOJBHO Benuka. [lo-
3TOMY OBJajenHe npHeMaml uepyellHs H O(QOPMJEHHST TECHO CBSl-
3aHO ¢ pasBHTHEM [Ja3oMepa, TBePAOCTH PYKH, aKKypaTHOCTH H
YCHIYMBOCTH, PA3BHTHEM XYAOXKECTBEHHOro BKyca.

B npouecce Ttomorpaduyeckoro uyepueHHs CO3[aeTCs MEPBHY-
HLIfi OpPWUrHHAJM — NOJNeBOH, cocraBuTenbekuil, OT TOUHOCTH, u3H-
llecTBA H aKKypaTHOCTH pabOoTH 3aBUCHT KadyeCTBO BhIUEpUHBAe-
MOrO OpPHIHHAJ2, K KOTOPOMY NPeNbABJSIOTCA OYelb BEICOKHE Tpe-
G6oBaHHUS, TaK Kak TororpaHuyeckas KapTa KakK OIHH M3 BHJOB
reorpad@uueckux KapT OTJHYaeTCs MOJHOTOH cOolepiKaHud, reorpa-
¢uuecKHM COOTBETCTBHEM W TOuHOCThbIO. CoBeTcKHe Tomorpaduue-
CKHe KapThl HMEIOT HayyHO OOOCHOBAaHHHIH MacluTabubI psam, co-
rTACOBAHHYIO CHCTEMY pasrpadKu W HOMeHKJaTyDbl, eIHHYIO Npo-
eKILHIO.

KpaTkas ucrtopuyeckasgcnpaBKa

Feorpaduueckas xapra npoumsa JJIHHHBIH H CJ0XKUBIL IyTh PasBH-
THSl, HAayHHas C NPHMHTHUBHBIX CXeMAaTHUYHBIX DHCYHXOB IO CJOXK-
Horo, mMopo¥l XYHOXKeCTBeHHOro HazobpaxeHus. [Ipocrefimue KapTo-
rpaduveckde PUCYHKH OLIM H3BECTHH B TepBOOBITHOM O6IecTBe,
eule 0 3aPOXKAEHHS MHCBMEHHOCTH. DTH H300paKeHus BLITOJHSI-
JIACh Pe3laMd HJAH KPacKoH Ha jJepese, KaMie, MeraJsuie, TIHHAHBIX
TabJHYKax, Nanupyce, TKaHAX.

Pacmupsiiomuecs reorpzduueckue mosnanus crocobeTBOBaJIH
TOMY, 4YTO KapThl CTAHOBHJIHCL 0oJjiee NMOAPOOGHLIMH I 1ATJISAHLIMH.
Huast kaprt po XVII B. xapakrepHo KapTHHHOe H306paxenue, T/e

* Kapra — 970 yMmeHbmienHoe oGobleHHOe H306pa)KelHe 3eMHOH INOBEPXHO-
CTH HAKH HeBeCHBIX TeJ Ha IJIOCKOCTH, MOCTPOCHHOE IO OTPEejesIeHHOMY MATCMd-
THUECKOMY SaKOHY, NMOKA3LIBAIOIIee ¢ IOMOLILIO YCJIOBHEIX 0B603HAUCHHT 0GHOKTHI
U SABJCHHST B COOTBETCTBHM C HAgHA4YEHHEM KapTul,
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JOBOJILHO HMCKYCHO € NOMOILUBIO NEPCHEKTHBHBIX PHCYHKOB NOKa3bl-
BaJIMCh TODPBI, TOPOAA, pacTHTeJbHOCT, X T. L. (puc. 1). Kaprw
CO3JABAJINCh DYKOIHCHO, I'JIaBHBIM 00pasoM, Ha Oymare H mepra-
MelTe ¢ NOMOIUDLIO NePheB, KHCTOUEK.

Hsobperenue kuuromeuatanusi B XV B. OpHUBeNO K TOMY, YTO
KapTe CTaJd H34aBaTh cI0ocoGOM TPaBHPOBAHMSA, IO 3TOTO Bpe-
MeHH HX pasMHOXaJH KOoIHpoBauueM OT pykH. [IpH rpaBupoBa-
HHH OPHIHHAJBHOE H306paKeHHe CO3/JaBajioch Ha HEpPeBe HJIH MeX-

Norbegien ST B g
S

A
% p‘mg‘J TVHRTY Ciic{om. A ffl;;g;tzf:; ‘
\%"ﬂ? = (Ll oo Bt o)\ AE

AEENAD Ny S o

N ‘\{ Wi \,M‘Qé}'ﬂl myld

T

TPRIN 9 ) e |

i A e AR AN B
)AL

ol 2

. E=CTIiR S
Suedie Z Solofke SR

Puc. 1. @parMent cTapuHHON HeMeUKOH KapTH

HBIX JOCKAX peslaMH B 3epKajbHOM H306paxkeHuH. llpuMeHeHme
MELHBIX JOCOK IO3BOJNSANO INOJyuarh O0o0Jee TOHKHE H weTKuf#
pucynok. OTmeyaTaHHBIE TAaKUM CHOCOGOM KapThl NMPH HEOGXOMH-
MOCTH pacKpall¥MBajJUCh OT DYKH (MJJIOMUHMPOBAJHCH).

[Mosisnenne B XVI B. xaprorpaduueckofi MauypakTypsl NOpu-
BeJIO K pasJesieHHI0 TPYAa, YCOBEPUIEHCTBOBAHHWIO OPYHMH NPOU3-
BOJCTBA M T. I. Kaprorpadpuuecku#l pHCYHOK, HANIHCH H YKpaile-
HHs BBEIIOAHAJNH COOTBETCTBEHHO IPABEpPEHl, CJAOBOPE3Bl M HIIIOMH-
HOBIIMKH KapT. YxKe B TO BpeMsi ['epaprom MepraTopom Oblian
Ony6JHKOBAHBL! HACTABJIEHHS M0 HAMHCAHUIO HTAJBSNCKOrO KypPCHBA
Ha KapTax.

Bypnoe paspurne kaprorpacpum B smoxy Beawxnx reorpadu-
YeCKHX OTKPBLITHH HAaIJIO OTpa)KeHHe ¥ BO BHEIIHEM BHAE Teo-
rpabuveckux KapT. Benuxue XyHOXKHHKE 3M0XH BO3pokiaeHus —
Jleonapmo na Bunun, AanGpext Hiopep, du Komencku#i w ap.—
obpallajuch B CBOMX TPYAaX K Kaprorpadum; ¢GOpMHPYIOTCS pas-
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JUYHBIE KapTorpaduyeckue MKOJB: HTAJbSHCKAS, TMOPTYrajbcKas,
bnramannackas w Ap. KapTsl TOro BpeMeHH OTJHYAIOT BeJHKOJEN-
HEle paMKH, H34IIECTBO M YETKOCTb Haamucell, XyIOKECTBEHHOE
WCTIOJIHEHHe DHUCYHKOB OBITOBEIX M 3THOrpadUUECKHX CIeH W T. .
Tonuaiimee mactepcTBO KapTorpadoB TeX BpPEMeH 3aCTaBJseT HAC
U CerofHs BOCXHIIATHCSA HX KAapTaMmH.

Pycckas xaprorpaduueckas wWKoNa Hauajga (GOPMHPOBATHCS
B xonne XV B. Cyefyer OTMeTHTb, UTO IPH BHIIOJHEHHH KapT MX
BHEIIHEMY BHIAY YHAelIaNoch GoJbinoe BHEManue (puc. 2): Gosap-
ckuit mpurosop 1696 r. npexnucan «...a B To6onbcKy BejgerTs che-
nath NOGPOMY M HCKYCHOMY Macrepy udeprexx Bcell CHOWpH».

Hewmanoe BHuMmanue B PoccHH ymenssoch MOArOTOBKE CIEIHA-
JucToB B o6nacTH uepueHus W odopmaeHus kapr. M3 apXUBHBIX
JOKYMEHTOB, NAaTHPOBAHHLIX 7 nexaGps 1796 r., Mbl y3waeM, 4TO
B NepBOM lITaTe KOHCTaHTHHOBCKOf 3eMJieMePHON WIKOJB TpEeRy-
CMaTpHBaJOCh TPH INpenofasaTtens, ¥ OZHUM u3 HHX Oua Erop
MuxafinoB — yuHTeN L <«NOPSIMOUHOTO KOMHPOBAHHS W YKpalleHHs!
nnanos». B nasnbuefiimem B MexeBOM HHCTHTYTE OJHHMH M3 OCHOB-
HBIX AHCHUIIIHH SIBASJHCL Kamaurpadus u odopMieHHe NJIAHOB,
BeIYyIIMM IpernonaBareneM Korophx B 1881—1930 rr. 6wt mpo-
teccop IT. T1. JleBurckuit. B 1906 r. uM B COaBTOPCTBE C APYIHMHU
npenonasateasMu 6wl Hamwcan yue6uur «Tomnorpadmuueckoe uep-
gendey, a B 1909 r. manann «KpaTkue mpakTHUECKHe YKa3aHHA IO
YepYEeHHNI0 TIJIAHOB, WX MOAMHCHIBAHHIO M OKPAacKes.

Jlyumue Tpapuumu rpaduueckot WIKOJMB GBI TIPOIOJIKEHE]
H pa3BUTH nocie Bemukoit OKTAOGPHCKOH COUMANTHCTHUECKOH DPEBO-
aonun, Cosnanne JIeHHHCKHM NeKpeToM BERICIIEro reole3utIecKoro
YIPaBJEHHS SIBHJIOCH OCHOBOH NN IIMPOKOTO PA3BHTHSL KapTorpa-
tum B wawreit crpane. 3a roaw ComeTckol ByacTH OBLIM CO3MAHBI
BHILAafOmMecs KaptorpadnuecKkHe TIPOH3BENEHHS, OTJHYANOUIMECs
rIy60KAM COMEpIKaHHeM W TPEKpacHBM OhOpMIEHHEM.

Bospnioft BKJaL B [AeJO BOCTHTAHHS HHXKeHepOB-KapTorpados
no gucuunauHe odOpPMJIEHHS KapT BHEC TANaHTAWBEIA XYRLOXKHHK-
rpadux, aprop rep6a CCCP B. H. Anpwanos. B 1939 r. npenona-
BaTenmeM MOCKOBCKOTO HHCTHTYT2 HHIKEHEDOB TreofesuH, aspodo-
tocreMKH u Kaprorpagun B. A. CHucapeHKO OBLI TpERJIONREH
MeTO/l TPABMPOBAHUS OPHTHHAJNOB KapT HA NPO3paduHo#f OcHOBE, NO-
JYYHBIIMH B HACTOSIIIEE BPEMs IIMPOKOEe NMPHMeHeHHe B KapTorpa-
(GHUECKOM TPOHM3BOXCTBE. DOMbIIKE 34CAYrH B TEOPHHM M MDAaKTHKE
odpopmaenus xapt npunannexar I1. A. Cksopuosy u II. K. Koxa-
JlaeBy.

Bospmoe pasBHTHE TOJMYUHJIa METOAHKa OByueHHs Tonorpa-
duyeckoMy H KaprorpahHuecKOMy uepueHHIO, pazpaboTannas AJaf
TOATOTOBKH CIENMANHCTOB PAasJHUHLIX crennansbiocteill. OcHOBHbIE
TTOJIOKEHUS METONMKHM HaUlIH OTpa)KeHHe B psjle paboT TaruX
yaensx, kax B. JI. UycoB (a/s CTYZeHTOB reofe3HYecKHX W aspo-
dbororeopesuuecknx ¢paxyaorero), A. M. Kpeunesa u T.A. ®o-
kuHa (mas xaprorpados), C. M. Cumoumn (I1s CTYAeHTOB aB-
ToMo6HILHO-HOpoXKHEX By30B), H. C. Bpuamuur (mocobue pnas
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yuuteneit), K. M. JleGexeB u B. M. TabakoB (AJs CTyAeHTOB-
mapkweigepos), A. C. Ilynefixun (Aaa o00ydYaiomWHXCs IO CIe-
LHAJBHOCTH <<3eM.neyCTponc'rBo») II. E. JleGemeB (Ans TONO-
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Puc. 2. ®parment cTapHHHOR pPyccKOR KapTH

rpado-reonesnuecknx crenuanpHocret), T. M. Eroposa (aas cry-
IeHTOB CeJIbCKOXO3AHCTBEHHBIX BYSOB).

B npouecce pasBATHA KapTorpaguu U3MEHEHHS NPOH3OLWIH He
TOJBKO B COHEPXaHHH KapT, HO B TEXHOJIOHH HSrOTOBJIEHHSI OPH-
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ruHanoB. BHenpenHe rpaBupoBaHus B KapTorpaduueckoe OPOU3BOJ-
CTBO ONHKpPaJOch Ha paspalboTKy IPaBHPOBaJbHBIX HPUGOPOB, Ma-
Tepuanos. llupokoe npumenense NpH CO3MAHHH OPUTHHAJIOB KapT
HaUIy OpospauHble IJIACTHKM. YepTerxsHble HHCTPYMEHTH! IIONOJ-
HHJHCh panupgorpadamu (TpybuarniMu pelcipenepamu). TexHoJo-
IHsl USTOTOBJEHHS OPHUTHHAJOB KapT B HAcTOslllee BpeMsl HeMhiC-
JgMa 0Oe3 NpHMEHeHHS anIyiHKauu# (¢oronabop, cymuse). Co-
BpeMeHHOe KapTorpaguyeckoe IIPOH3BOACTBO MCIOJb3yeT MpPH
COCTaBJEHHHM KapPT M NOAIOTOBKE HX K M3JAHHIO PasjM4HbEE aBTOMA-
THYEeCKHe ycTpoHcTBa ((PoTOHA6OpHBIE MAIUHHB], 3JEKTPOHHBIE KO-
opAHHaTOrpadH, aBTOMAaTHYECKHe rpa(OIOCTPOHTENH H T. [I.).

I'nasa 1.
YEPTE)XHDBIE MATEPHAJIbBI U TPHUHAOJIE)XHOCTH

§ 1. BYMATH

Kaprorpaduueckoe nsobpaxkeHHe CO3LAeTCs Ha PasiHUHEIX Gyma-
rax ® IJacTHKax. DyMara cOCTOHT K3 pACTHTENbHBIX BOJIOKOH
(X70MOK, JIeH, LENII0J03a, CHHTETHUECKHEe BOJIOKHA H T. I.), Ha-
nojnurenedl (KaoJMH, MeJ, CepHHCTBIE O6apuii, or6enuBaTeNH
H T. II.) ¥ KJIedIIHX BellecTB (KJeH, cMOJH, KaHH(OIb M T. IL.).
KauecTBo uepueHHs BO MHOIOM 3aBHCHT OT KadecTBa OyMmary.

Yepreocnole bymazu, HCroib3yeMble [PH CO3LAHHH OPHIHHAJIOB
KapT, OTJHYAIOTCH Xopomiell MIPOKJeHKoH, NPOYHOCThIO, NJOT-
HOCTbI0O ¥ OenmsHoi. Brlcumiwe copra depTexkHOH OyMmars mo Tpajiu-
UHA Ha3plBAIOT BaTMaHOM. B Hacrosiliee BpeMs JAJs KapTorpadu-
YeCKHX paGoT IIHPOKO NpHMeHseTcs uepTrexHas OGymara Mapku B
(Becmero kauecrBa) u Oymara mapku O (06LIKHOBEHHas), KOTO-
pas HMeeT 6oJiee HH3KHe yepTeXKHble CBOMCTBA.

K ueprexuoil 6ymare NpelbABISIOTCS CJAEAYIOLIHe TpeOOBaHHSI.

Ona pmonxHa uMeTh Oelyi0 HJAH roJyboBaTyio IOBEPXHOCTD,
6yMary ¢ CephIM MJH IKEJITOBATHIM OTTEHKOM IPHMEHATb He pPeKo-
Mennyetrcss. MHTeHcuBHOe o06JiyueHHe OyMarm COJIHEYHbIM CBETOM
WY JLYroBeIMH (DOHAPAMH IO3BOJSIET NPOBECTH BH3YANbHYIO IIPO-
BEPKY €€ Ha CBeTOYCTOHUMBOCTD.

UeprexxHas 6yMara JoJoxHa obJafaTh JOCTATOYHOH NMJIOTHOCTLIO
H TOPOYHOCTLIO Ha paspeiB. IIpoyHOCTH Ha pa3pHB IPOBepseTcs
yucjioM IBOHHBIX NepernboB. Xopouwlas uepTexHass 6ymara BLIAep-
xusaerT 15—40 Takux meperu6os.

[lnorHOCTs uepTexHON Oymard HoJKHA Hounyckath |—3 nc-
NpABJIEHHS YepTexka IyTeM NMOAYHCTOK H BbIYEPYHBAHHSA IO BBICKOG-
JeHHOMY Mecty. Bymara He AOJKHA NPONyCKaTh TYHWb ¥ KPACKH H
BCTYIIaTh C HUMH B XHMHUECKYIO PeakiMio, YTO HEeTPYAHO IPOBEPHThL
SKCIepHMeHTasbHO. Hanpumep, Ha NJIOXOH depTexkHOH Gymare ma-
30K KDPACKH WJH BblYeDYEeHHBIH TYHIbIO IITPHX OBLICTPO BIHTHIBA-
eTcst W o6pasyer pacmubsiBuathle kpas. [lTosepxHocTs Gymaru moJi-
JKHa G6BITH cJerka OyrpHCTOH, Tak Kak Ha Takolt Oymare Jydnle
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LepxaTcAd akBapeJbHble KPAacKH H TyWIb, XpaHAT OyMary B MecTax,
3aKPBLITBHIX OT CBeTa, BJaru W NBLIH,

Jnst uckatoueHuss necopMaliy 4epTeXHYI0 OyMary IpH CO3fa-
HHM ODHLHHAJIOB KapT OOBIYHO HAKJIEHBAIOT HA IKECTKYI0 OCHOBY
(MueT amOMHHAS TOMWMHOK oKoso 1| MM, daHepy u T. m.). B no-
clelHee BpeMs NOSIBHJAach apMUpOBaHHas uepTexkHas Oymara, Ko-
TOPYIO IOJy4YaloT IIPHIPECCOBBIBAHHEM UYepTeXHOH OymMaru K He-
neopMupyIomeMycs MJIACTHKY ToMmuHOR 50—120 MM man aJjio-
MHHMEBOH (oJsibre ¢ omuoil (mis KaMepasbHBEIX pPaBoT) HJAH ¢ ABYX
CTOpOH (ANs NOJEBBIX M KaMepaJbHEX pabor). epopmupyemocts
B ycJHOBHAX KaMepaabporo xpanedHs 0,1—0,5 Mmm na 50 cm. Bu-
nyckaioT 6yMary ¢ CHHTETHUEeCKHMH HAMOJHHTeJSIMH, obJjajnarolive
majofl medpopmanuell, Hanpumep cuHrerHueckas Oymara CB-1 mue-
HogHoro THna (cM. § 31).

B Hacrosimee BpeMms HaknefiKa uepTexHOH OyMarw Ha KeCTKYIO
OCHOBY TIPOH3BOJHUTCSA Ha KapTorpapHUecKUX M recJe3HyecKHX npen-
NIPHATHAX IeHTpanu3oBanHo. Kax mpaBusio, Hakje#Ky NPOHIBOAAT
Ha OTIIN(OBAHHEIH, OUHINEHHLI! ALlETOHOM JIMCT aJIOMHHHS. BHa-
yajie HaKJEHBAKIOT JKEJAaTHHOBLIM KJIEEM TOHKYIO IHCUylo 6yMmary.
[Tocsre mpocymkn HaKaTHIBAIOT BaJHKOM TOpsiYMil KJaed H HakieH-
BAIOT UepTeXRHYI OyMmary, NpefBapUTeNbHO BLIMOUEHHYIO OKOJO
10 mun B Boze. [Ipu nakiaefixe MoBepXHOCTH OGyMarw HOPUTHPAIOT
K OCHOBE OT CPeRHHBI K KpasiM, Kpas OyMmaru 3aBOpavyuBaIOT Ha
06paTHYI0 CTOPOHY OCHOBLI M MPHKJEHBAIOT. UTOOBI aNIOMHHHA He
Kopobuiacs, 0oOPaTHYIO €ro CTOPOHY OOKJEHBAIOT TOHKOH mNHCUeR
Oymarofi W kaagyr nom rpys. Ilocie NpoCyLIKH IJIAHIIET TOTOB
K pabore.

Haxknefika uveprexkHoll GyMars Ha IKECTKYIO OCHOBY, & TaKKe
nosyuenue 1a 1efi rojgyboro aGpucHOro H306pazKeHHs HECKOJbKO
CHHIKAIOT ee YepTeXHble CBOHCTBA, IMOSTOMY Ha TOBEPXHOCTHL Oy-
Mary HAHOCAT TOHKHH pOBHBIN CJ0¥# pacTBOpa NOJHBHHHJIOBOrO
Kaes (cmEpra) ¢ IOMOUIBI0O BATHOTO TaMIIOHA B JABYX B3aHMHO
NepNeHUKYNAPHEIX HanpaBieHHsX. [locae BLICYIIMBAHHS TOBepX-
HOCTb NPOTHPAIOT YePUHJALHOH Pe3HHKOH.

ITpy M3TOTOBJNEHHH MHOTIOLBETHBIX OPHIHHAJIOB POBHOH (DOHOBOI
OKpPACKH HCNONL3YETCs clelHanbHass Gymara ¢ 6apHTOBLIM CJIOEM
U JKEeNATHHOBLIM MOKPLITHEM HJIM MaroBaf, NpPeIBapHTENbHO OT-
¢pukcupoBanHas Gorobymara, KoTopasi [N0/KHa OBITh HakKJjeeHa Ha
JKEeCTKYI0 OCHOBY.

Pucosanrvrasn bymaea OTINYAETCS OT HEPTEXKHON MeHbIed TaoT-
HOCTBIO M TIPOYHOCThI0. Ee MOBEpXHOCTb CHJILHO JIOXMATHTCH OT
CTHDATENbHON PE3SHHKH H cKaJbnens. IlosToMy oHa OOLITHO TPH-
MeHsleTcs TIPM aKBapeJbHBIX PaboTax M IPH BBEINOJHEHUH TPOCTHIX
yeprexefl (rpadukos, cxem, acKHM30B M T. 1.). IToBepxuHocTh pHCO-
BaJpHOH OymMaru MoxKeT OLITb pa3/iHYHON: IJIafgKof, IepOXOoBaTOl,
OyrpucTof.

Ha muasaumerposoii 6ymace ormneyartana HBeTHAs CeTKa KBal-
patoB (1 mmX1 mm). Takyro 6yMmary HCIOJB3YIOT TPH NOCTpOe-
HEu npoduJefi, cxem, rpaduxos, 6YKB, CJIOB U T. II.



Hus 3THX XKe Lesell IPHMEHAIOT BBIYMCJAHUTENBHYIO OyMmary, Ko-
TOpas OTHOCHTCA K paspsaAy nHcyux. Ilasi Hee xapakrTepHa ceTka
H3 BEPTHKAJbHBIX H T'OPH3OHTAJBLHBIX JHHHH pasjuyHOro pasMepa
rojsiy6oro ¥ po30BOTO IIBETOB.

B kaprorpaguueckoM H TIeOJe3HYecKOM NpPOH3BOACTBAX IUHMPOKO
ucrnonpsyercs: gorobymaea. OHa TPHMEHSETCS NPH H3rOTOBJEHHH
portonnanos, (OTOOTHEYATKOB YCJAOBHBIX B3HAKOB, HAaANHCeH, YTO
3aMeHsieT BhluepuyHBall¥e STHX 3JeMEHTOB Ha OpHIHHAJe KapThl.

[Tpn paGore ¢ axBapeabHBIMH KPACKaMH [AAsl CHATHS H3OLITKA
KPACKH HCIIOJNBb3yeTcs nponyckhas (npomoxareserasn) bymaza. OHa
OTVIHYAETCS PBHIXJOH CTPYKTYDOH, 4TO cnocoBCTByeT OLICTPOMY BIIM-
THIBAHHIO BJATH.

Jns OTTOYKM H IOJMPOBKH HHCTDYMEHTOB, a TakxKe rpudedei
KapaHfalle NpuMeHsleTCsl MeJIKO3eDHHCTAasl Haxcdaunas Oymaza.

Bymara nepesodnas, KoTopas OOGBIYHO HCIIOJb3YeTCS B MallH-
HOIIHCH, IJIsT KONHPOBaHUA depTexkeH He HCIOJb3YeTCs, TaK KaK OHa
CHJIbHO IaukaeT Oymary. Eciu HeT BO3MOMKHOCTH KONHDPOBATh Yep-
TeX Ha MPOCBeT, NeJalT KONHPOBAJLHYIO OyMmary, HCHONb3ys AJist
9TOTO TOHKYI0 NHCUYIO, ONHY CTOPOHY KOTOpPOH HATHPAIOT KapaH-
JamoM (0OBIMHO 1O a6pHUCHOMY CJIeLY YepTe:Ka).

Jls H3roTOBJIEHMsT KONHH C yepTexcel, cxeM, rpadukoB A0 IO-
cleJHero BPeMeHH IIHPOKO HCIOJb30Bajach Kaavka (npospay-
Hass Oymara) ABYX BHZOB: OyMaxkHas (BOCKOBKA) H IOJIOTHSHAS.
SIBnsisice yAoGHBIM MaTepuasoM AJS KOHNHPOBAHMA, KajbKa CHJbHO
IeopMHpYeTcsl, 0CODEHHO INPH HCHPAaBJACHHAX BLIYEPUEHHOTO Ha
Hell pHCYHKAa, MO3TOMY B KapTorpa(HuecKOM MPOH3BOACTBE BMECTO
KaJMbKH, & TAKKE TPH CO3JaHHH ODHIHHAJOB KapT LIHPOKO HCIOJb-
3y10TCS MJAcTHKH (Tpo3pauHble MaTepHanasl —cM. § 32).

§ 2. KPACKH. TYIIb

Kpacku cocrosit u3 Kpacslllero BeLIeCTBA, CBA3YIOWIEr0 M pasJsHu-
HBIX 106aBOK. B 3aBHCHMOCTH OT CBSI3YIOLLETO BeUIECTBA OHH NOJ-
paszesislloTes 1ia KJeeBble, MacJ/siuble 11 jaxosele. st xaprorpadu-
YecKnX paboT NPUMEHSIIOTCST KJeeBble KDPAaCKH, K HHM OTHOCSTCS
aKBapeJbHLle W I'yallleBble KPACKH, TYIIH, TeMIepa.

IIger Kpacke npHEaeT Kpacsllee BeLleCTBO 3a cueT H30Hpa-
TENbHOro TOIJIOIIeHHsT cBeTa. Kpacsiliee BeUIeCTBO MOMKET OLITh
B BUIe NUTCMeHTa WjH KpacuTenas. ITUrMeHTB — OKpalleHHbIe, He-
pacTBOPHMELIE, MeJKOpacTepThHe XHMHUecKHe coenunenus. ITompas-
LeNsIOTCsS Ha MHHepaJbHble H opranudeckue. Munepaspibne, B CBOIO
ouepelb, NENATCS Ha HPHPOAHbIE M HCKyccTBeHHble. OpraHmueckue
IMIMEHTHl TOJMIYYAIOT TOJNBKO CHHTeTHUeckHMm nyTeM. [To uBeram
pasJMuyalnT axXpoMaTHUYeCKHe W XpOMaTHUeCKHe NUIMeHTH. B oco-
6YI0 TPYNIy BBIZEJNSIOT MHIMEHTHl CBETSIIHXCS KPacok.

Cpfayiolllee BELIECTBO NDPeNHA3HAUEHO [IJIA YKPemJeHHsT Iur-
MeHTa Ha OKpalIMBaeMOH IMOBEPXIOCTH M CO3JauHsg Ha Hell KJee-
BOIT maeHKH pasauunoil mpounoct. OHO MOxeT OHITh Opramuue-
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CKOr0 H CHHTETHYECKOro npoHcxoxienus. Cpsayloliee BEILECTBO
lie pacTBOpAET NMUI'MEHT H He H3MeHseT ero LBer.

Jo6aBku B BuJe macTHPUKATOPOB, NOBEPXHOCTHO-AKTHBHHIX Be-
ulecTB, aHTHCENTHKOB M T. I. NPHIAIOT KpackaM oOIpelelieHHbIe
CBOHCTBA: 3JACTHYHOCTb, CTOHKOCTb K B3arHUBAHMIO M T. IL

Kpacka — He pactBop,a cycneusus. Kpacsllee BeLLeCTBO, €CJH
9TO He KpacCHTeJb, He DacTBOPAETCA B CBS3yIOILEeM, 4 HAXOMHTCA
B HeM BO B3BelleHHOM cocTosHHH. [loatoMy npH OKpamHBaHHH
Kpacka B OTJIMYHE OT KpacureJsis OCTaercsl Ha OKpaluHBaeMOH Io-
BEPXHOCTH, CKPEIUISASCh C Hell CBSA3YIOIIHM BelleCTBOM.

Kpacurenpb, pacrBopslomuiica B XHAKOCTAX, obpasyer Kpac:-
mui pacrsop. [lostomy emy He TpefyeTcs CBA3YIOLLErO BeUIECTBA,
TaK KaK B OTJHYHe OT IHIMeHTa KpacHTeJb IIPOHHKAeT B Mare-
pHaJL.

Tyws — npouHas Kpacka, B KOTOPOH KpacsAIHM BeLleCTBOM $B-
JSIOTCS caxka WJd pas/iHyYHble KaMEHHOYroJibHble KpacuTenad. Tyuwb
ObIBAET YEepHOro, 3eJeHOro, KOPHYHEBOTO M JAPYTHX IBETOB.

[ns Kpacsamero BellecTBa XapaKTePHH HaHBRICIIHE nﬂcnepc-
HOCTb (H3MeJbUeHHEe) H HHTEHCHBHOCTb OKPAaCKH.

s BEYepUHBaHHsS OpPHIMHAJOB KapT HpPHMeHdeTICcd TyLlb
B JKHAKOM BHJAE —BO (pIaKoHaX, INOJYXKHAKOM —B Ty6ax H cy-
XOM — B BHJe [ajoueK. B Hacrosllee BpeMs cyxas Tyllb IOUYTH
He NPHUMEHSETCS, TaK KaK ee HYXKHO HATHPaTh B CIIE€LHA/bHBIX TYII-
HULAX, HA 4TO TpeOyeTcsl OonpejesieHHOe BpeMs.

JKupkas tyws yno6Ha B padore. OfHAKO OHa H3TOTOBJEHA Ha
COHPTOBOM OCHOBE, NO3TOMY OBICTDO COXHET, IJIOXO CXOIMT C 4ep-
TeXXHOI0 HHCTPyMeHTa, rJyCOKO IIPOHHKaer B Oymary, gaeT He-
KauecTBEHHble JIMHHU — C 0JeckOM, ¢ HeDOBHBIMM KpasMmu. Yaiie
BCEro XKHAKYIO TYylIb HCIOJb3YIOT Ha BCIOMOraTeJbHBIX paborax,
He TPeGYIOLHX BbLICOKOrO KayecTBa M300paxxkenus. [Tockonbky sra
TylIb HE CMBIBAETCS BOJOH, €e YacTO HCIONb3YIOT NPH UYepueHHU
Ha a9pPOCHHMKAX B IIOJIEBLIX YCJOBHAX.

Xopowo 3apeKoMenzoBana cels MOMYXNHAKAS (xommenTpHpo-
BaHHAs) TYNb B MeTaJdJuuecKux Tybax. Tyuip PasBOAAT BOXOH A0
HeoOXOAUMONR TCYCTOTH, BBILABHB M3 IIPOKOJOTOH HIJION TIOJOBKH
Ty6bl HECKOJBKO Kaleldb TYIIH B TYWHHLY. Passefenuyio Tylub
NPOBEPSIOT: MepoM HJH peicdenepoM MPOBOAST TOJCTBLIH INTPHX,
[ocJe 4ero ero CMasbIBAaIOT KyCOUKOM 6ymarn. Xopouio paspezieH-
Has TyWb AaeT N0 IJIOW@JAu Maska POBHBIH HHTEHCHBHBI o,
crabo passepenHas — Guiefustii gon. Owelb rycras Tyuwlb mHJIOX0
cMasbpBaercs, faeT HePOBHEBIH Mo cBeTsoTe (OH.

[TpaBunbHO passefeHHAas TYUWL OTBEYAET HEOOXOAHMEBEIM TpPeGo-
BAHUSIM, OHA [LaeT MHTEHCHBHOE, HENPO3pavyHoe (ONTHYecKasn IJIOT-
goctb 2,2—3,0 ead.), maToBOE 14306pa}Ke11He Hrobnl cpenaTs Tyub
HecMbiBAEMOIl, B Hee H00aBJAOT 1-—2 Kamiu ABYXPOMOBOKHCJIOrO
kanus uaH ykeyca. CBOMCTBOM HeCMBIBaeMOCTH 00Jafaer Tylib
«Koaubpu» (cm. § 33).

Pa6orarh clefyeT CBEKENPUrOTOBJEHHON TYWIbIO, OOLIYHO TYIUb
NPUrOfHA B TEYEHHE CYTOK, IOCJIe Yero KayeCTBO €€ CHHXKAeTCS.
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B npouecce uepueHHs Tylb CJAEAYET AePkKATb 3AKPLITOH M OTKPHI-
BaTh TOJBKO BO BpeMsi HaGopa ee ma uucrpymeur. [Ipewme uem
3apSIAMTD 4YepTEeXHBIl HHCTPYMEHT TYIIBIO, €€ CJeAyeT NOMELlaTh.

§ 3. NPUHAJNJEXHOCTH OJisl YEPYEHUA

K npunanfexsHocTM HJjs TONOrPadHUYECKOro uepuenus OTHOCST
JHHeHKY, TpPeyroJlbHHK, JeKajo, TPAHCIOPTHD, HIMEPHTENLHYIO
Jyny, WKaJgy TOJWMH JHHHHA u Ap.

Hns romorpaduueckoro uepueHust HanGoJee MPUTOAHLI MeTaJ-
JHYecKas ¥ JepeBsHnas sauwxedxu. Ilocnenuss nayuuie co CKOIIEH-
HBIM: IIJIACTMACCOBBIM KpdeM, Ha KOTOPOM HaHeceHbl MHJJIHMETPO-
BRI AeJEeHHs, BAOJL JPYroil CTOPOHBI JIHHEAKY, mocpedute, LOJXKHA
OLHITL BCTaBJIeHa I1JaCTMAaccoBasi NJacTuHKa (puc. 3,a). Kpail au-

71 : .
" o T
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[74

Puc. 8. JIuneiika:
a — nonepeuHbif paspes; 6 — IIOBEPKA

HeHKH [OJKeH ObITh DOBHBIM, 6e3 3a3yGpHUH, NPAMOJHHEHHBIM.
[IpsimosnHeHHOCTh NPOBEPAIOT CJAELYIOUIHM 00pasoM: NPOBOAAT JIH-
HHUIO, JuHeHKy nosopaumBapT Ha 180° npuxiagblBalT K KpasMm
npodepyeHHON JHHUM 1 TPOBOAAT BTOPYI JHHHIO. Ecam xpa#l nm-
HeliKH HeNpsMOJHHEeH, TO MeXAy JHHHAMM NOJYYHTCS 3a30D.

Jas HaHeceHHs Ha NJjaHIleTe PaMOK TonorpadMuecKHX MNJaHOB
H CeTOK KBAJPaTOB NPHUMEHSIOT CHelajbHble MeTalJHyecKHe JIH-
neiikn — Jpo6rimena * u JIBJI (nubelixa Dussesa-JIusynosa).
B »THX JuHeHK4aX HMEIOTCS BLIPE3bl Uepe3 paBHLIe PaCcCTOSHUA:
B Juneiike JlpoOnimeBa (puc. 4,a) —uepes 10 cm, B JIBJI
(puc. 4,6) —uepes 8 cm. Bripesnl nmeloT cxkowennniit xpait mo
Ayre OKPYKHOCTH, PagHyC KOTOPOKH paBell paccTOdlHI0 OT HyJb-
IYHKT& [0 LAHHOIO BhIpesa.

ITocTpoenue paMKH IPH NOMOULM YKa3aHHBIX JIHHEeK OCHOBaHO
Ha CBOHCTBE NPSIMOYrOJBHOrO TpeyroibHHKa (teopema ITudaropa).
Hanpumep, KBagpar co cTopoHofl B 50 cM HMeeT TrumoreHysy
B 70,711 cm (5024502~ 70,711%2) — ¢ yueTOM 9THX Das3MepOB H3ro-
TABJAWBAETCA ONUH W3 THNOB JuHeHkH Ipobbiuesa. Hanmomium, uro
pasMep ILIAHIIETOB JJIsl TONMOrpagHYecknx mialnoB Macmraba
1:5000—40x 40 cm2, a anst 6onee XPYNHBIX Mmaciurabos — 50X
X 50 cm2.

# Jpobbuues P. B — naypear JIGHHHCKOH mpemud, Npodeccop, AOKTOP TeXHHUe-
CKMX HAYK, 3acHyXKeHHLIH nedresb HaykH u  Texunkd PCOCP, asrop 6ouce
70 nzobperennit B o6nact (OTOrPaMMETPHUSCKHX IPHGOPOB.
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st nocrpoenust KBagpata co cropoHamu 32, 40 u 48 cm cay-
xut JIBJI. Ha ommnom ckomleHHOM Kpae JHHEHKH HaneceHbl Lene-
Husi yepes 2 cM u Haguuchk 1:50000, na xpyrom — uepes 2,381 cm
H Hagmuch 1:42000 (B naiofiMoBOit cHcTeMe); Aedenne 2,381 cm
COOTBETCTBYeT ONHOMY KujoMerpy B Macmrtabe 1:42000. IToss-
3ydCh JeJEeHHSIMH, MOXKHO CTyLIaTh KHJIOMETPOBYIO CeTKy Ha Ijia-

@

@,711 Uso [0 mlao 20 (o (Mo
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Puc. 4. Jluuediku:
a — Ipo6riuesa; 6 — JIBJI

nax. B xommuexr JIBJI BXOAMT LITAHCEHUMPKYJb, a Ha JHHeHK
HarpaBHpOBAH TOIepeuHEH MacuTab. :

Tpeyeorvruky CAy»KaT AJS TNPOBELEHHS BePTHKAJBHLIX, HAKJIOH-
HHIX W TapajjeJbHbX JuHRHE. OOGbIYHO NPSMOYIOJbHEIE TPEYroJb-
HHKH HMeioT yrawsl 30, 45, 60°.

CTOpOHBI NPSIMOYTOJbHMKA IMPOBEPSIOT Ha NPAMOJHHEHHOCTD
TaK e, KaKk #H y jguHe#ku. [Ipamoll yroa npoBepsIOT, KaK NOKAa3aHo
Ha puc. 5,a,6,8, a octpele — Ha pHc. b,2,0. B nonoxenuu 1 Tpe-
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Puc. 5. TIoBepKkH TPeyroJbHHKOB

YroJbHUK TOKasaH IYHKTHPOM, B TOJIOXKEHHH 2 -— 3aINTPHXOBaH-
neM. TpeyroNbHUK B NOJOXKeHHH 1 o6BopuTtcs KapanjawoM. Ecnn
KaTeT 1PH MOJNOKEHHH 2 TPeyroJbHHKA JEJUT THIOTEHY3y MOJOXKe-
Hust 1 Tomosiam, TO B paBHOGEIPEHHOM TPEYroJbHEKe yrast 6ynyT
pasub 45° (cM. pue. 5,2), a B TPEYroNLHHKe C KONONHHTEJBHLIMHU
yrnamu — 30 uw 60° (cM. pHC. 5,0). Kpome Toro, Anuna KOPOTKOIO
KaTera JIOJIKHA PAaBHATbCA NOJOBUHE TIUMOTEHY3HL.
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[lapannesabtble ¥ NepneHAHKYJISPHLIE JHHHE NPOBOAAT NPH IO-
MOIIH TPEYroJbHUKa M JUHeHKH (pHc. 6), aAuHefiKa IpH 9TOM OCTa-
eTcsl B HeH3MEHHOM II0JIOXKEHHH.

Jlexanro — ma6/oH KPHBOJHHEAHOr0 OUYePTaHUs, NPHMEHSIOT AJIs
NpOBeleHHsl KPHBHIX JHMHME, KOTODHIe HEBO3MOXKHO IOCTPOHTH IPH
noMomu UMpKyna (puc. 7,a). O6uYHO TPyAHO moHOGpaTh JeKado,

Puc. 6. TlpoBenenne nunni:
a — napanyieabHbix; 6 — NepneHIHKYJJIAPHbIX

4TOGH C ero MOMOIIBI0 COeJHHHThb BCe TOYKH BBHUEPUHBAaeMOH KpH-
BOH, MOTOMY KPHBYIO BLHIUEDUHBAIOT IO YacTAM. JIekasno NpHKJa-
ABIBAIOT K BO3MOXHO GOJbIIEMY UHCJY TOueK. Il AOCTHKEHHs
NJIaBHOTO Illepexofa OT OJHOH uacTH KPHBOH K APYrod NPHMEHSIOT
nepekpblTHa uacreft (puc. 7,60). I BLUepUHBAHHS MEPHIHAHOB
1 napajsienell OGBIYHO HCIIONbL3YIOT CIlelHasbHble Kaprorpaduye-
ckue Jjexkaja (puc. 7,8).

a

Puc. 7. Jlekana (a, 8) u cxema paGotsl ¢ RuMH (6)

TpancnopTup NPUMEHSAOT AJ H3MEDEHHs H IOCTPOEHHS YIJIOB.
Llentp TpaHCNIOPTHPA COBMEIIAIOT C BEPUIHHOA yria Tak, 4TOGHI
ONMH JIyY COBIAajaJ C KpaeM JHMHEHKH TPaHCIOPTHpA, TOTAA ApY-
roif Jyd Ha TPajycHOH WIKale yKaxKeT BeJuyuny yraa. as no-
CTPOEHHS ¥ H3MepeHust YrjoB Gosee 180° HCHONB3YIOT KPYIJILIH
TPAHCHOPTHP.

Tpaghapers. (puc. 8) HaXOMAT Takoe XKe LIHPOKOE IpPUMeHeHHe
B TomorpaduuecKoM UepUEHHH, KaK H JHHedKH. HX Hcmoapsopa-
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HHUe 3HAYHTENBHO YCKOpAeT H obJervaer BhlYepuMBaHHE YCJIOBHBIX
3HAKOB M HaJIJIHCeH. ‘

TpadapeTsl M3rOTABJAMBAIOT OOBIYHO NPSMOYrOJbLHON GOpPMHL H3
Npo3pavHoro mjaactuka. Takas ¢opma I03BOJIAET pacrojaraTh Tpa-
(haper Ha opuruHaJe KapThl NapajesIbHO ee paMKaM HJH napad-
JlelsiM, a NPO3PayHOCTb — NOMEINaTh Tpaaper Ha HYXHOM MecTe.
Tpadaper uMeer CKBO3HEIE OTBEPCTHSI Pa3JHYHOH (OPMBEL H paa-
MepoB, KOTOpBle MOryT OBITh HCIOJL30BAHbLl [AJs BHYEPYHBAHHS
B KapaHjallle MHOTHX YCJOBHBIX 3HAKOB, AJS pasrpa@kd HaAnH-
cefi, HexoTophle YCJOBHBHE SHAaKH MOKHO Ccpasy BHIYEpYHBATh

OoOo0ag O o ooe-t J

Puc. 8. Tpadaper

TYIIBIO, HCIOJb3Yyst mepo uau pefichenep. Ilpopesu penawoT He-
CKOJNIBKO GOJbllie NefCTBUTENBHEIX PAa3MEPOB 3HAKOB C TeM, YTOOH
IPH BHIYEPUHBAHWE 3HAKM NOJYYHJINCh B HeoOXOHHMBLIX pasMepax.

Hnsi HaneceHHs GOJBILOrO yHc/Aa Haxmuced OJHHAKOBOTO pas-
Mepa peKOMEHAYeTCsl NpH pasrpadKe BMeCTO JHHEEK MHCIOJb3O-
BATb CAMOCTOSITEJNBHO H3TOTOBJIeHHble TpadapeTs — wabonsl. Be-
pe3 AesaloT C YYeTOM TOJIIMHL 3aTOYeHHOro Kapauaaia. Haunece-
HHe BCIIOMOTATENbHBIX CETOK TaKxkKe YHAOOHO BHIIOJMHATL C NOMOIILIO
nopoGurx npucnocobaenuit (cm. § 27).

Lupxkyasu npenHasHaueHsl JJIA M3MEPEHHS H OTKJAJbIBaHHUS OT-
Pe3KOB TPSMBIX JIHHHH, a TakXe NJS IOCTPOEHHs TeOMeTPHYECKHX
duryp. B 3aBHCHMOCTM OT Ha3HAUeHHS UHUPKYJAM MNOApa3fensioTcs
Ha IUPKYJIH-U3MEPHTENH, MHKDPOM3MEDHTEJH, WITAHIeHUHPKYJH H
MPONOPLUHOHANBHEE LHPKYJIH. ‘

Lupkyas-usmepuress (pasMeTOUHBIH HHPKY/Nb) COCTOHT H3 ABYX
HOMXKEK, COeJMHEeHHHX wapHupoM (puc. 9,aQ) AJAS OpUIAHUS HOXK-
KaM NJABHOTO JBHKEHHS, Ha KOHIAX HOMEK BHHTAMH 3aKPEeNJeHH
nrael. [Tonesoit uupxkyJds cHabXeHn HAKOHEUHHKOM IJIST TIpeOXpa-
HeHWs MIJ, @ TaKke JJIS PEryJNHPOBaHHA B LUIAPHHPE 3aXKHMHBIX
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BHHTOB (pHc. 9,6). HakoHeuHHK HMeeT IUKaJy ¢ MHJJHMETPOBLIMH
IeJIeHHSIMH, a TaKXe OTBepPCTHE MAJS CKPENJeHHS ero IIHYpPKOM
€ KOJIbLIOM T'OJIOBKH UMpPKyast (cM. puc. 10).

IIpu paGore uupKyJeM €ero HOXKKH HOJKHBL JIEIKO pasiBH-
raThCs U HE TMPYKHHUTb, TJIbl JOMKHLI HMETb OCTPHIH KOHEI M CXO-
IMTbCH B ONHOH TOuKe, NPH HANABJMBAHUK OHH He NOJIKHE mepe-
MeIIAaThcs, [JIS 4ero HX I[JIOTHO 32XKHMAlOT 3aKPelHTeNbHBIMH
suHTamu. [Ipu Hakose HOXKKA WHPKYJAs LOMKHA GbiTh NeprneguKy-
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Puc. 9. Unprynu:

a, 6 — H3MepHTEeNH; 8 — MHKDOH3MEPHTENb, 2 — IUTAHIEHIHPKYJIb, 0 — NPOMOPIHOHANBHLI

JsipHa K IJIOCKOCTH 4epTexa, a HakoJs Heray6oxuM. HUTobw Hakoa
GBI BHIEH, ero 00BOAAT KapaHLAalloM.

I HpKyJH-H3MEPHTENIH HCIOJB3YIOT NPH H3MEPEHHH M OTKJIAILLI-
BaHHWH OTPe3KOB JHHuE pauHoil ot 0,5 no 100—200 mm. Ilpu Goun-
IIOM pAaCTBOPE WHPKYJS CHHMKAETCS TOUYHOCTh PaborT.

Mukpousmepuresr (MHKPOLMDPKYJb HJIH pPasMETOYHLIH KPOH-
UHDKYJb — PHC. 9,8) npefHasHayeH IJIs OTKJIAALIBAHHSA YJIH H3Me-
PeHHS ONMHAKOBHIX OTPE3KOB JHHMI MajwlXx pasMmepoB—otr 0,3 1o
40 MM. CTaGuUJBHOCTb BEJIHUYHHBI B3SITOrO DACTBOPA HOXKEK OIpe-
Rensercs HaJHuKeM B HeM MHKpOMeTpeHHOro BuHTa. Ilpu paGore
MHKDOIMDPKYJbh ZepxKaT 3a PHQJEHYI0 TOJOBKY ¥ OTKJIAJBBAIOT
OTPe3KH, ONHPAasch NOOYEPEHO HA €ro HOXKKH.

Iraneenyupryre (puc. 9,2) npennasuaven n4s OTKJIAALIBa-
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HHSL H H3MepeHus JuHHE pamHoil ot 20 no 600 MM H DpoBefeHHs
oyr GoJpMIHX pajfmycoB. Iljist 3TOro Ha IJIOCKOM, OOBIYHO JAepeBsH-
HoM, OPYyCKe HMeEIOTCS ABE WIVIB, OJHA H3 KOTOPHIX 3akKpemljeHa Ha
nepejiBurampeiics nmo 6pycky MydTe. DTOH HIPJIOH OTKJIaALIBAIOT
Npu6JIH3HTENbHOE PACCTOSIHUE, 3aKPEIIAs UIVIy 3aX*KHMHBIM BHHTOM
(Ha pucyHke sra uraa cnpasa). JIeByio HINIy MHKPOMETDEHHEIM
BHHTOM HABOASAT Ha HYXHOE JeJeHHe, HanpuMep, IIONepPeyHOro Mac-
wra6a, s 3TOro HMEIoTCs CHelHalbHble MeTalIHUeCKue JHHEeHKH,
Ha KOTOPHIX BHIIPABHPOBAH INONepeuHBIH MaciuTalb. BMecTo HIJIbI
MOXKHO BCTaBHThL KapaHJall WM mnepo-pefichenep.

M ponopyuorarsnslil yupkyse (puc. 9, 0) CIyXHT AJIA ymeHb-
LIEHHST UJIH YBEJHUEHHS OTpe3Ka JHHUH B OIpeleseHHOe UMCJO pas,
a Takxe MNJs JeJeHHs ero Ha paBHEle 4acTH. IIMPKyJab COCTOHT
H3 JIByX HOXEK, COCJHHEHHEIX NONBIKHHIM WIAPHHPOM C raiixoii.
Ha opHOft H3 HOXEK HAHECEHB IUTPHXH C NENCHHIMH. IMocnennue
HO3BOJAIOT MPH MOMOINM IIAPHUPHON Tafiku ycTaHaBJAHBATbL pac-
CTOsSIHME MeXIy uromkamu M u N B HyXHOe 9uCIO pa3 OoJbule,
yeM MexAy urojxamu m u n. Ilepex paboToll HEOOGXOAUMO IPOBE-
PHTh MPaBHJIBHOCTb PaBOTHl LUPKYJS, HAIPHMED, IO NONEepeyHOMY
Maciuraby.

Totosasvreil naswiBaeTcsi HaGOD UePTEXHLIX HHCTPYMEHTOB,
XpaHALUXCs B clieuaibiom dyraspe. Bayrpu ¢yrasp oxieex Gap-
XaToM, a AJif HHCTPYMEHTOB HMEIOTCH rHesfla, T03TOMY TOTOBaJibHs

yao6Ha He TOJABKO AJsi XpaHeHWs, HO ¥ IJs TPAHCIHOPTHPOBKH HH-
cTpyMeHToB, [ pasJMuHLIX YepTeXXHBIX PaboT BBEINYCKAIOT TOTO-
BaJbHH HECKOJNbLKHX TUIOB, OHH OTJHUYAIOTCS KOJHUECTBOM H Habo-
pOM HHCTpPYMeHTOB. JLJg KapTorpa(bnquKnx paGor maubojee NIpH-
ronusl Tonorpaduueckas (T) M yHHBepcaJabHas KapTorpaguueckas
(YK) rorosasniiu. Tomorpaduueckas roroeadbus (puc. 10) mpen-
yHazHayeHa Ui NOJeBHX paboT, KaprorpadHueckas — AN Kame-
paJibHEIX.

B rorosanbHe CleAyeT XPaHHThb TOJNBLKO UHCTbIE, CyXHE HHCTPY-
meutsl. [Tocsie paBoThl MX HeOOXOZHMMO OYHCTHTL OT TYIUH BJax-
HOf TPANOUKOH W HAcyXo BelTepeTh. HegomycTHMO cocKalJ/HBaTh
3aCOXIUYIO TYWb OCTPBIM INPEIMETOM H NPOMLIBATH HHCTPYMEHTHI

\ v

Puc. 10. Toropaneus Tonorpaduueckas
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B Boje. Ilocaentee NPUBOAHT K TOMY, YTO HHCTPYMEHTHl PKaBEIOT
M CTAHOBATCA HenpuUroaHbMH K paGore. Ilocae uncTKM peiicdene-
POB PeKOMeHZYeTcsl BKJAJBBATb MeXIY CTBOPKAMH TOHKYIO Iljia-
CTHHKY CTHpATE]bHOH PE3HHKH HJH NPOOKH.

§ 4. NIPUCNIOCOBNEHHS NJist THHOBAHUSA

Ins npoBefeHus NapajJiebHBIX JUHHE MOTYT NPHMENAThCA pas-
JMYHble NPHCIOCOBMeHUsA: peficlunHa, NPONOPIHOHabHble JHHEHKH,
HWITPUXOBANBHEIN NPHOOP.

[Ilupokoe nmpUMeHeHHe B KapTorpapudeckoM YepueHHH HaXOmAT
nponopyuonasbusie (CUKYCHbIE) AUHELIKU, KOTOPHE IO3BOJAIOT
¢ GOJBILIOH TOYHOCTRIO NMPOBOAMTL MapaienbHble JuHHH. C uX 110-
MOILBIO NPOU3BOAAT KapaHJalHYo pasrpadky s yCAOBHLIX 3Ha-
KOB M Hajnucell, BBUePUHBAIOT YCJOBHLIE 3HAKH, H300parxcaemble
napaJjiielbHBIMH JHHHESIMH, JiEHefiHble Macwralhl, paMKH H T. 1.

KOMIJIeKT CHHYCHBIX JHHEEK COCTOHT M3 ABYX wacredl (puc. 11).
Ilepsas mpexcrasiseT coBoff OOLIUHYIO JIMHEHKY C AEJEHHIMH ue-
pes | uim 2 cM, Ha HeKOTODHIX BBIFPABUHPOBAH MONepPevHsIH Mac-
wrab. Bropas uyacTb SABJIAETCS NPSMOYTOJbHLIM TPEYTONLHHKOM
cpesanHbli OCTPHI yroa KoToporo pasen 5°44’30”. Tako# yroia
B3ST CTHeNHaJbHO, TaK Kak cuHyc ero pasen 0,1. Beaenctsue sToro
NpH TepeABHKEHHH (IIOJIOXKeHHe | — mojoxeHne 2) NJIHHHOTO Ka-
TeTa TPEYrOJNIbHHKA Ha BEJHYHHY 1M THIOTEHY3a NEpefBHHETCs Ha
peanunsy B 10 pas MeHblIyl — T. e. n; U3 Tpeyroibhuxa ABB’.

n/m =sin a =sin 5°44’30" =0, 1.

Uro6hl IIPOBECTH NapaJjesbHble JHHHH gepes 1 MM, TpeyroJie-
HHK COBHralOT OTHOCHTeJbHO JuHe#ku Ha 10 mMM. IIpaMoyrosbHbI#
TPEYTrONbHUK HMeeT JeJeHHs 4epes 2 MM, 09TOMY CABHI TPeyroJb-
HMKa OTHOCHMTeJbHO JMHEHKHM Ha 3Ty BeJMUHHY MO03BOJAET 4Yep-
TUTh Tapanienpibie JUHHH depe3 0,2 mm. [TonoBuuy nenexns Ha
TpeyroJbHHKE OUEHHBAIOT Ha TJIas, YTO NMO3BOJISET BHIIOJHSTL Pas-
rpadKy ¥ BHUEPUHBATL Iapajiefbible JIHHAH C  TOYHOCTBIO O
0,1 Mm.

CunycHble JIMHEHKH MOXKHO JIerKO HSFOTOBUTH, HAaNpHMep, H3
JepeBAHHLIX JiMHeeK. JIJIf 3TOr0 NOCTATOYHO Ha JIHHEHKe MJIHHON
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T
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Puc. 11, Cunycuble aHHeRKH
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30 cM BoccTAaHOBHTL c/eBa u cupasa MepHeHtHKYAAPLL, PABHBIE
COOTBETCTBEHHO 3 H 33 MM, COeLMHHTb HX KOHIB H 0Gpe3arh JH-
HeHKy 10 3TOH JHHHH.

Hnst mpoBeNeHHs mapauIeNbHBIX JHHAN Ha CTPOTO 3aLaHHOM
PacCTOSIHHH ADYT OT JApyra CJay:XaT IITPHXOBaJbHBlE (Upagupo-
sarvrbie) npubope:*. UITpuxoBanbHLie NPHGOPHl HMEIOT NEpei CH-
HYCHBIMH JIHHEHKAMH TO NPEHMYINECTBO, UTO CHHYCHBIE JHHEHKH
HyXKHO 4YacTo nepexaalblBaTh, YTOOL 3alITPHXOBATh IJOAAbL IO
BepTHKann Gosee 2 cm. IlprGopnl MOryT 6BLITH pasJHUHOE KOH-
CTPYKUHH, NPOCTEHIINMH H3 HHUX SBJISIOTCA TPeyroJbHHK H JIH-
He#Ka, B KOTOPOH HMeercsi Bhipes. [TomepeMeHHHH caBHr TPEYrob-
HUKa M JIMHEeHKM MO03BO- ‘
JISIOT YEPTHTh JHHHE Ha
onpefeseHHOM pacCTOSHHH
Apyr oT npyra. Besnumna m
BBIpe3a OIpejesseT pac-
CTOSIHHE MEXNY JIHHHIME.

1 BHIOMHEHHST LITPH- Q@ i )
XOBKM MOXHO HCIOJ/Ib30- f S ) JW
BaTh OOLIYHBIH Tpe- .
yroibHuk ¢ yraom 30° mn
JuHediy. Tak Kak sin  Pue 12, Cxema YCTPOHCTBa ITPHXOBAJLHOrO
30°=0,5, runotenysa G6y- npubopa
DeT IepeMelarbesl Ha I0-

JIOBHHY TOI'O DPAacCTOSHHS, Ha KOTOPOE MNEpPeiBMraercs IO Henoj-
BHXXHOM JIHHeHKe OOJbIIOH KaTer.

CyliecTByloT MexaHHYeCKHe IITPHXOBaJbHBE NPHGODPH THIA
[II0-1, mosBosifiiollHe MPOBOAMTL PAN NAPAJJENLHBIX JHHHE Ha
PasNMYHBIX DPACCTOAHHAX APYr OT Apyra (pHc. 12). Yroa o ycra-
HABJIHBACTCS MO IIKaJe #71, YTO, B CBOIO OUEpEedb, ONpeieasdeT HaKJA0H
JuHefiku [, mo KOTOpoH BEIMOJHSETCS TPuXoBKa. Haxkatie PEBI-
yara p CHABHraer JMHeHKY [ Ha 3afaHHOe paccTosiiue .

=n

\

§ 5. OCOBEHHOCTH TONIOTPADPHYECKOTIO YEPYEHMUSA
W OPTAHU3AILUSl PABOYErO MECTA

Tonorpaguueckas KapTa OTIMYAETCS GOMBINOH TOYHOCTBHIO, reorpa-
(buYeCKMM COOTBETCTBHEM H NOJIHOTOH Tepemayu HupopmManuy.
Uro6rl KapTa XOPOLIO YHTAJACh, YCJOBHLIE 3HAKH HMEIOT HeBOJh-
WIHe PA3MepPhl — JeTa/lH 3HAKOB H3MEPAITCA MOJSIMH MHUJTHMETPA,
O3TOMY TOYHOCTb HAHECEHHS] YCJOBHBIX 3HAKOB, HX DPasMEpPoB U
OPHEHTHPOBKH SBJIAIOTCA XapakTepHOH OCOBEHHOCTHIO TomOTrpadu-
YECKOr0 YepueHHs.

IIponspopuTebHOCTD TPYAA M KaduecTBO PaboThl IPH TOIOrpa-
(puyeckOM uepyeHHH B HeMAJOH CTEHEHH B3aBHCAT He TOJbKO OT
HCIPABHOCTH HMHCTPYMENTa, €ro 3aTOYKH M BJANEHHUS HaBBIKAMU
YepyeHHs, HO W OT OpraHHsauuu paboyero Mecra. HeoBxomumo

* Yycog B. JI. Tonorpaduueckoe uepuenne. M., Teonesnsgar, 1958,

19



HMeTb KOMIIJIEKT 3apaHee BbIBEPEHHBIX HHCTPYMEHTOB, NpPHMHALJIeXK-
HocTell M MarepHalosn Jusd depuenus. KakAbH HCHoMINTENb H0J-
JKeH HMEeTh B JIHYHOM LOJb30BAHHH Takie HHCTPYMEHTHbI, Kak pefi-
clenep, KPHUBOHOXKKR, KPOHUHPKYJAb H T. I. IlpaBusbuas sarouxa
UX H J0JKHOe XpaHeHHe B 3HauMTeJbHOH Mepe ofecledHBAIOT
BLICOKOE KauyeCTBO 4YepTezKa.

Uepucnue BRUIOJNHSIOT Ha CTOJNE HJAH AOCKE ¢ FOpPH3OHTaJbHOM
nosepxHocThbio. Jnsa akBapeapHblx paGoT yaobeH CTON C HAKIOH-
HOfl KpblIKOH. Bymary pacnosaraiorT npsiMo nepex coGol, 3akpen-
Js5l ee Ha CTOJe PPY3UKaMu MJAM Junko#l jeutofi. Cper na Gymary
IOJXKeH majaTh cJjeBa cBepxy. OcBelneHue NOMKHO OBHITH pacce-
SIHHBIM, HHTEHCHBHBIM. He caelyeT noJab30BaThCA OLHOBPEMEHHO
€CTECTRBEHHBIM U HCKYCCTBEHHBLIM OCBEILIEHHEM.

HMHeTpyMeBTE M NPHHAJIEKHOCTH HYXHO pacnojiarath Ha
croje B omnpefeneHHoMm nopsiike. ChpaBa AOJKHO OBITh TO, 4TO
OepeTcsi mpaBOd PYKOH: KapaHjall, Pe3HHKA, Pydka C TepoM, peiic-
¢deneprl, kucrouka u np. Ciesa pacmnosaraercs TO, yTo Oepercs
JIEBOH pYKOH: JiMHelKa, TPeyroJIbHUK, BjaKHAsd TPANOYKA IJS UH-
CTKH nepa u pelicenepa u T. n. TymHuna, passelenHasi Kpacka,
faHouka C BOJAOH CTaBATCHA CIlepPefyd MJIH CIpaBa OT YepTexa Tak,
yTOGB OHM He OBLMH CAyuaHHO 3aJeThl U IPOJMUTH.

BaxHo npaBHibHO CHAETh -3a pabodum crogoMm. Ilmockocts
IPYAH AOJKHA GbITh NapanjesbHa KPawm CTOJa, a CTYNHH HOI' ONH-
paThCs Ha MOJ HJIH Ha IOACTABKY. PaccTosnue OT rias A0 uep-
Texa JoJxHo ObiTh B npepenax 20—30 oM, JoxTH ofeux pyx Je-
kKaT Ha croJe. Cujerh Halo npsiMo, Ge3 nanpsuxerus. st 3TOro
Heo6X0AMMO OTPEryJHpPOBATL BLICOTY CTyJla. Pykn A0JKHBL OBIThH
YHCTBIMH, & Hepabogas yacTh uYepTexa 3akKphiTa YHCTOH OyMmaroit.

[Tociie paboThl KaxXKABIH HHCTPYMEHT TIIATeNbHO BHIYHIIAIOT
i yOupaloT B TOTOBAJbHIO. HepTem 3aKPLIBAIOT JHCTOM OGYMAard HJH
NJacTHKA M CTABST JIMIEBOH CTOPOHON K CTeHe. _

TanaBsa 2
YEPYEHUE KAPAHIOAILIOM

§ 6. KAPAHIAIUH

B 3aBHCHUMOCTH OT MaTepuaja NHIIYILEero CTEepPIKHS KapaHgaly je-
JATCS Ha yepHble (rpa@uTHBIE), IBETHhle H KONHPOBaJbHEE (Yep-
HuabHbie). [To HasHayeHHIO KapaHAalld NOAPABAENsIOTCA Ha yep-
TesKHLIe, KaHLedsPCKHe, IIKOJBHbLIE, pHCOBalbHEeE H IP.

B kaprorpaduuecKoM YepUYEeHUH UIHPOKO NPHMEHSIIOTCH YepTesk-
HEle KapaufallH: IIPH BCIIOMOraTeJbHBIX pasrpadkax, ycHJIeHHH
GaeIHOTO M300pameHHsi Ha ToJy6GhlX KONHAX TMepel BHUYEpYHBa-
HHeM TYIUbIO, Ha IOJIEBBIX TONOrpaduyeckux cbeMkax u T. 1. ITo
CBOHM HYepTeXHBIM CBOHCTBAM 4YepTeXKHble Kapaujauin JeJsiTcs Ha
TBepbe M MsArkue. TBepAnle Kapanpaumu obosHauatores 6yxsoit T,
markae — M. Tlo creneHH TBepPHOCTH B INOPALKE ee BO3pACTAMHS
oHm momeuatorcss nudppoi: 6M, 5M, 4M, 3M, 2M, TM, T, 2T, 3T,
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4T, 5T, 6T, 7T (xapanpamu sapyGexHBIX Mapok Bmecto Gyxsel T
umeior 6yxsy H, BmMmecro M—B).

KagecTBo yepueHMss B ONpeleNeHHOH CTeNeHH 3aBHCHT OT IIpa-
BHJIbHOrO BhIOOpa Kapavjama. CJAHIIKOM KeCTKHH rpacgur ocras-
AsieT JOxOHHKY Ha Oymare, CIHIIKOM MSIPKHI — nagkaer Oymary.
Jast kaprorpaduueckux paboT NPEMEHSIOTCS KapaHpamd ot 2M 1o
6T: 2M—2T — npH yepuYeHHH B CHIPYIO H XOJIOAHYIO IIOTOAY, Ha (o-
To6ymare u Gymare Husiero xauecrsa, 3T—6T— na ueprexHoi 0y-
Mare BHICIIErO KayeCcTBa H IPH paboTax, B CYyXyIO, }KapKylo IOTOLY,
2M—TM — 151 mpoCTHIX 3amHcefl, 3apHCOBOK, TYILIEBOK.

B mnpaBoil wacTH KaxAOro KapaHjalla HMeercss MapKHPOBKA,
cocTosillas U3 HasBaHHA (aOPHKH-U3TOTOBUTEJS, HA3BAHHS KapaH-
nama, o603HaYeHHsl CTeIleHH TBEPAOCTH M roja Beimycka (pHc.13).

a
T /L
< P AR D)

6

0 { (D-Ka . KPACUHA » KOHCTPYKTOPX5T56

Puc. 13, 3atouka kapaHjaiua:
a — yellpaBHJibHaf; 6 — NpaBuJibHAML

M3 oTeyecTBEHHEIX MapOK MOXKHO BBIIEJNHTb UEePTEKHEIE KapaHAawH
«Konctpykrop», «ApxuTekTop», n3 sapydexubx — «KOH-1-NOOR»
(YexocmoBaxus).

OuMHKYy KapaHjalla cjelyeT BLINOJHATb C KOHUA, NPOTHBONO-
JN0KHOro MapkupoBke (cM. puc. 13). s 3TOro HCHOJNL3YIOT Pas-
JHUNBIE TOUMJIKH, cKajphenad., CHauajna cpesaioT Aepero Ha 30 MM,
obnaxas rpapur Ha 8—10 MM, 3aTeM Ha MeJKO3EDPHHCTOH Haxjau-
HOH GyMare UM OpyckKe 3aTauHBaloT rpaduTHBIH cTepxeHb. OKOH-
yaTeJbHYI0 IAN(OBKY IPOHSBOASAT Ha uepTexHol Oymare. 3arto-
YeHHBIH KapaHAall AOJKeH HMeThb QOopMy KOHyca.

CraunBanuue rpadura NPOUCXOAUT He TakK OBICTPO, €CJAH 34TO-
yuTh €ro Jonaroykoil. OOBYHO 3TO [esiaeTcsi, ec/ii Ha uyepTexe
NPOBOAKMTCS] MHOrO AJHHHBIX JuHHA. PaforaTh Xapampauwom c Ta-
KOH 34TOYKOH HYXHO TaK, YTOOLI CTOPOHLI 3aTOYKH OBIJIH Iapaj-
JeJbHB JMHeHKe. B NPOTHBHOM c/ydde JHHHH OyILyT HOJMydaTbCsl
TONCTHIME W pasHoi rtonmuuel. Ilpun satouke ciaeayer cobniojaTts
ypcTOTy paGoyero MecTa. Tak Kak Kapauwjgaumm OBICTPO TymsrTcd,
npu pabore ygo6HO uMeTb 3—4%4 3aTOYEHHLIX Kapanpjama. Henuaoxo
KMeTh IJisi KapaHJallell 3alllATHbIe KOJMAUYKH, KOTOPble Npejsoxpa-
HSAOT TPadUTLl OT JOMKH IPH MALEHHHM HJIH IPH TPAaHCIHOPTHPOBKE.

[Tocsiennee BpeMst MOJNYYHJHM PacHpOCTpPaHEHHEe MeXaHHUYecKue
KapaHAalll C IAHTOBBLIMH JepiaTelsiMu H yOupaiougumes rpude-
gem. OfHAKO He BCe M3 HHX MOXHO NPUMEHSATH NMPH YyepuyeHHHU. DTO
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3aBHCHT OT KOHCTPYKLUHHM fAepikaTesls, HalH4us HeOOXOAMMEBIX TI'pH-
denei.

s cTupauusi xapaHJaumHBIX JHHH{ H YHCTKH 3arpsisHEHHBIX
MECT 4epTexKa HCIIOJb3YIOT CTHpaTesNbHble Pe3HHKH (1acTuku). OHU
MOTYT OBITb MAFKHMH (KapaHJalUHBIMH) H XKECTKHMH (4epHHJb-
HBIMH). B cocras mocaeiHux BxoAsAT aGpasuBHEE BellecrTsa. JKect-
KO# pesHHKOH OOBIUHO YAadslOT ¢ Yeprexa cjabble Caefbl TYLIH
HJIH KpackH. B TonorpabmuueckoM dYepueHHH vyallle IPHMEHSIOTCS
Msarkne pesuHKH. CTHPaTh Pe3HHKON cielyeT aKKypaTHO H B OA-
HOM HalpaBJIeHHH, TaK KaK CHJbHBI HaXHM M DasHoHANpaBJjeH-
Hble JBUXKEHHs TOBPeXAAal0T NOoBepxHOCTb Oymaru. OcobeHHO 3TO
3aMeTHO Ha OyMare HH3KOro KauectBa. [Ipu GBICTPOM CTHpPAHHM
MOBBLILIAGTCS] TeMNeparypa pe3HHKH H OyMard, B pesyJbTaTe 4Hero
rpaduT pasMasblBaeTcs H BTHpaercss B Gymary — obpasyercsi TPyA-
HoypaasieMoe NATHO. [lo3TOMYy pesHHKH C/eAyeT NPUMEHATb TOJLKO
B KpaliHe HeOOXONAMMBIX CJIyuasX.

s ynanenuss Ha 4YepTeKe MeJKHX JeTajedl NPHMEHSIOT pe-
3HHKY C OCTPBIM KpaeM, IJis 4ero IpsMOYTOJbELE OGPYyCOK De3HHKH
paspesaloT [0 JAHaroHa/Ju. 3arpssHeHHYIO pPe3UHKY MWJH IoApe-
3al0T, HJIK OYMLIAIOT TpeHueM Ha yucroii Gesoll Gymare. Co Bpe-
MEHEM pe3WHKa NOKPBbIBaeTcsl TBEPAOH KODKOH, KOTOPYIO Takxke 00-
pesalor. [Js pasMArdyeHHss pDe3HHKY HHOTAA KJIALYyT B KEPOCHH,
OJHAKO TOCJe 3TOro ee 06s3aTe]bHO BBLIAEDPXKHBAIOT B Tropsuei
BOZe, UTOGH YAAJHTb (KHD. PekoMeHJyeTcs XPaHHTb DE3HHKY

B ¢yTaspe.
§ 7. TEXHHKA PABOTbl KAPAHJALIOM

PabGora xapaHjalloM, Kak IpaBHJo, IMpeAlIecTByeT . uepueHHIOo
Tywsio. KapaHupamom OOGBYHO BLINOJHAIOT BCIOMOTaTeNbHbIE pa-
GOTHI: MOCTPOEHHE pAaMOK, CETOK, YCJOBHBIX 3HAKOB, LIPHPTOB
H 7. n. CbeMouHble ¥ COCTABHTEJbCKHE OPHTHHAJbLI TOHOrpadguue-
CKHX KapT TaKlKe BHauaje BBbIUeDYHBAIOTCA KapaHIaLIOM.

Kapanpaumolit pHCYHOK IOJI)KeH HMETL BBLICOKOe KayecTBO: OT-
YeTJINBOCTh H 34KOHYEHHOCTh H300payKeHHsi BCeX 3JICMCHTOB CO-
nepxatus. [IpenbaBiseMble K KapaujalWlloMy PHCYHKY TpeboBa-
HES MOTYT OBITh BLINOJHEHB!, eClH COOMI0faTh OnpeleneHHble npa-
Busia paborel KapaHaamoMm. Bo-mepBeiX, paboraTh HYXKHO OCTPO
3aTOYEHHBIM KapaHZalloM, c OJHHAKOBBIM HaXKHMOM Ha 6ymary. Bo-
BTOpPLIX, He CJEAYeT CHJIbHO HaX»MMaTb la KapaHnjall, Tak Kak 06-
pasoBaBlUHecsl B 3TOM cJyuae Ha Oymare 60posiaku OyAyT MCIIATh
MoCJeAyIolleMy BbLIYEPYHBAHMIO TYLIbIO. B-TpeThHX, Heo6X0AHMO cO-
BJII0ONATh TOCTOSIHCTBO B HpHEMAaxX BLIYEPUHBAHHS: MDOBOAMUTDL JIH-
HHY N0 JHuHeliKe ciieBa HanpamBo, AepKa KapaHAAll apaijienbHo
TPyAH ¢ HeGOJbIIHM HAKJIOHOM B CTOPOHY JABHXKEHHs H He IOBOpa-
quBas ero Bokpyr coefl ocu. Ilocaennee obecreynBaer HeOOXOMLH-
MYI0 TpadHYECKyI0 TOYHOCTL HCIOJHEHHUSI.

B 3aBUCHMOCTH OT Xapakrepa paGoT NpHeMbl BHIUCPUMBAHHSA Ka-
paHaloM, TaK e KaK H NPHMeHfeMas TBepPAOCTb KapaHjauia,
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MOryT GBITh pasjiHuHBL. B oTiHude OT yepyeHHS NO JHHeHKe Hep-
YeHHe OT PYKH KapaHAaIlOM BBHIIOJHSIETCS cnocofoM HapalluBa-
HHSl JIMHMH, KOTODHI THHPOKO NPHMeEHseTcs IPH BLIYEPUMBAHHU
rOpH30HTaNeH, pex W IPYTrHX YCJIOBHBIX 3HAKOB, TaK KaK OH ofec-
neyuBaeT rpadHyecKyio TOYHOCTH H BBICOKOe KauecTBO JuHmH. He-
JONYyCTHMO IPOCTOe IIpOBeleHMe JIMHHHM KapaHjalloM, Tak Kak 3TO
BeJET K OTKJOHEHHIO €€ OT TOYHOrO NOJIOXKEHHS KOHTYypa H IOJy-
UEHHIO JIMHHI pasHofl ToyuiHEbl. Kak npaBuso, JHHHA, BBHYEPUH-
BaeMmasi Ha cebs, mOJAyYaeTcsl TOJLle, YeM JHHHSA, BbluepuHBaeMas
ropuszonTassHo. Heo6xonuMo, npaBia, OTMETHTL, 4TO IIPOCTOE IIPO-
BelleHHe JIMHHH KapaHgalloM OT PYKu 6oJee NPOH3BOLUTENBLHO,
yeMm cnocof HapalmmBaHufA. [TosToMy MM NOJB3YIOTCA Ha NPOH3BOJ-
CTBe, KaK IpaBHJO, ONBITHEE pabOTHHKH c Xopoluel rpaduyeckoii
IOATOTOBKOH.

Meton uapaluBaHus LIHPOKO TpPHMEHSETCA NpH paboTe dep-
TexKHbIM nepoM. [Toxpo6Hoe onmcaHue ero MoxKHO Halth B § 12.

Ilpn wepuerHM dYallle BCEr0o HCHOJIL3YIOTCS KapaHall¥ TBepAO-
ctu 2T—A4T.

§ 8. TOYHOCTb TPA®PHYECKHX PABOT

Tonorpaduueckoe uepueHHe oTaUUaETCs BBICOKOH TouHOCThIO. Cre-
NeHb TOYHOCTH OGBIYIO XapakTepH3yeTcsa OTKJOHCHHAMH IIOJYUCH-
HOro pesyJjbTarTa OT 3aJaHHOr0, T. e. BeJHurHoH owubku. Uem
MeHbllle BEJIUYHHA OTKJIOHEHHS, TeM BBILIE TOYHOCTb.

[Mpenenvuas rpacduueckasi TOYHOCTb — 0koJ0o 0,1 MMm. Owmwubku
seie 0,1 MM HexomycTuMbl. Ha TOUHOCTH uepTeKa BJIHSIOT KBaJIH-
buKalKEs ¥ AKKYPATHOCTh HCIOJHHTENS, KAUECTBO WHCTPYMEHTOB,
MaTepHAJOB W TPHHALJNEXKHOCTeH AJs uepuenus. Hanpumep, Harod
HIJIOH LHPKYJIS QOJI¥KeH NaBaTh TOUkKy He Oosee 0,1 mm. dTo mena-
eTcs JIErKHM HaXKHUMOM HUIJB Ha Oymary. Mroia npu sToM JOJKHA
OLITL TIepNEeHAUKYJIApHA K yepTexy. Hakon pomxeH OulTh yraybae-
HHeM, a He oTBepcTHeM B Gymare. [Ipy MHOTOKpDATHOM HCHOJb30Ba-
HHM HakoJa (IPYM BBIYEPYHBAHHH OKPYIKHOCTeH, MHOMOKPATHOM OT-
KiaJblBaHuN OTPe3KOB) TNocJeNHHi paspabaTHBaeTCss W UEHTP ero
cmenraerca. UTo6Bl TOuKa He YBeNHUHBAJa CBOMX PasMEpPOB M He
MeHsJ1a IIOJIOKEHHs!, NOJb3YIOTCS CIelHAJbHHM UEHTPHKOM (Me-
TaJANHYECKUH KPYXKOK, UMeowuit dopMy Kpyra ¢ HeGOJbIUOH HIroJ-
KO# Ha ONHON CTOPOHE, KOTOPYIO BCTABJSIOT B HAKOJ, H yraybJje-
HHEeM JUIS HDJIBL LUPKYJasS Ha APYrofl).

OGosnauyeHne TOUEK HAKOJAMH LIHPOKO HCIOJb3YETCA B TONO-
rpaduyeckoM uepueHuH. KOHTponeM MNpOBeleHHA KapaHpaua de-
pe3 TOuKy siBJseTcs HeGOJBUION «IIesuok». Ecau aTOro He mpou-
301JI0, 3HAUMT, KapaHJall He TWPOIUEJ Uepe3 ILEeHTP HakKoja.
CrnepoBaTesbHO, HENPABUALHO GBHINA YCTAHOBJEHA JuHeRKa HJH Ha-
KJOHHJICS KapaHaaur Ha ceGst HiIH OT cebs.

TounocTs, TpoOBemeHust MPAMON JIMHHUM Yepe3 [BEe TOUKH 3aBHCHT
OT BSJHYHHLI HAKOJIOB U OT paccmmm;] Meﬂ(,lly HHUMH: ueM OOJblle
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5TO PAaCCTOsIHHEe M 4YeM MeHbIIe HaKOJH, TeM TouHee 6y}1eT 10JI0-
Kenue quHuu (puc. 14).

Uroful OTJONKHTb OTPE30K JIHHHMH 3afaHHOH JJIHHLL, BHAuaje
ero OTMEpPSIOT LHPKyJAeM-H3MepHTeJeM 10 MacmrTabHol nHHelike.
[Ipn aToM u3MepuTeJb CJerKa OTKJIOHSIOT OT cels, YTOOB KOHIIEI
MTOJIOK H HeJIeHHs JHHeHKH OblJIH XOPOUIO BHIHHL

[lpy oTKJAANLIBAHHH OTPe3Ka OJHY HOXKKY H3MEpHTeNs CTaBAT
B HCXOJHYIO TOUKY, HAaKOJ BTOPOH HIOJKOH NPOH3BOIST, NPHBEAS
ee B BepTHKa/NbHOe mojoxkeHue. [list Gojlee TOUHOTO HaBENEHHs
UIVIBI ee HampassasioT JeBofl pyko#. Uro6rl Hakoaws Ha 6ymare
MOKHO OBLIJIO JIerKO HaliTH, HX O0OBOJAT KapaHAaLIOM. :

JINMHHHBIE JINHHE MepSIIOT M OTKJAJALIBAIOT IO YACTSM, TaK Kak
npyu GONBLIOM pPA3NABHIKEHHM HOXKEK H3MEPHTeNsl CHHKAaercst TOou-
HOCTb BHINOJHsIEMBIX paboT. M3amepeHne oTpeska 1o maclitabHOH

T
e L\L
VAR )
A

Puc. 14. Cxema 3aBICHMOCTH TOUMHOCTH NPOBeJEHHA JHHHA OT
ee JIJIHHEL

JHIefKe LITAHreHUHPKyJgeM OoJiee TOYHO, YEeM MHKPOU3MepHTEJEeM
H IHPKYJIeM-U3MePHTEEeM.

CyMMmapHyI10 CPeAHIOI KBAaJADaTHYECKYIO OIWIKOKY OTKJIaILIBAHSs
OTpesKa 3amaHNoH AJHULL BbIYHCAAIOT 10 ¢opMmyJe

2 2 9 2

m= :l:’\/m1+m2-|-m3+ e tmy,

rge m;, Mg, ... HMp-— OUWHOKH OTAeJBHHIX (akTOpPOB (H3MepeHus
OTpe3Ka, 3aTOUKH HIVIBI, TOUHOCTH JHHEHKH H T. I.).

§ 9. BCMOMOTATEJIbHBIE PABOTHI KAPAHIAIIOM

Kapauganmom BBIIOJNHSIIOT MHOCHE BCIOMOraTelbHble paGoTH: Ipo-
BeJleHye IapaJuleNbHEIX JIMHEH, TIOCTPOEHHE IepleHAHKYJSPOB,
JeJleHHe JHHHE Ha 3agadHOE YHCJIO OTPE3KOB, NMOCTPOeHHE PAMOK,
CeTOK, MacmiTaboB H Ap.

Ilposedenue mapanyielbHLIX JHHHH BHIIOJHAT NOPH MOMOILU
JUHEHKH ¥ TPeyroJbHHKa (cM. puc. 6, a).

Iocrpoenue nepneHOukyarapos, a TakKe JIeNeHHe JHHHA Ha
3aJlaHHOe YHCJO OTPE3KOB MOIKHO BBIMOJIHSITh DPA3JMYHBIMH CIIOCO-
Gamu (cm. puc. 4,6, 15, 16).

Jlenernue AuHUL HQ 4E€THOE HUCAO OTPE3KOB8 BBHIMOJHSIOT IO JH-
HefiKe ¢ MHJIHMETPOBHIMH [IeJIeHHsMH, NPH IOMOIIH WHPKYJel,
HCTIONB3Ysl CIOCO6 3aceyex.

Tlo nupefike O6LIYUHO AENAT JHUHHIO, NJHHA KOTOPOH KpaTHa Ilie-
JIOMY UYHCJY YacTed.
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B HHBIX ciayyasXx NPHMEHSIOT LHUPKYJIb-H3MEDHTEeNb HJIH MHKPO-
usMepuTeNb. PacTBop LUPKYJs HeJAlOT PaBHEIM (Ha rJaas) mOpH-
MepHO nojioBuHe JqHHUH AB (pHc. 15,a), JeByI0 HOXKY LHPKYyJs
CTaBAT B TOUKY A, OpaBylo — Ha JIMHHIO. 3aTeM LHPKYJIb IOBOpa-
YEBAIOT BOKPYr npaBof Hrusl Ha 180° u mexarorT makoa . Otpe-
308 HB pmeaAT Ha rJjias mONOJAaM M Ha 3Ty BEeJUYHHY MeHSIOT pac-
TBOp uHpKysas. Onepaunuio NOBTOPAOT A0 TeX INOP, NOKa Jepas
HrJla JTI0CJIe NOBOPOTA ULHPKYJs BOKPYr TNpaBOfi He Iomajer
B Touky 5. 3HauuTesbHO yAoOHEe JeJHTb JIMHHIO MOMOJaM MPH IO-
MOLIM TPOMOPLHOHANBHOIO HUPKYJIS.

Tperuit crioco6 AeJieHHs! OTPe3Ka NONOJaM HOCHT HAa3BaHHe CIO-
coba sacesek (puc. 15,6). Ms kaxpoll Touku npsmolt AB mposo-
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Puc. 15. CxeMa peiieHns 0Tpesxka HONOJNAM:
a — NHPKYJieM; 6 — HCHOAb3YyA CcHoco0 3acewexk

AATCS AYrH pajnuycoM OoJibliie IMOJOBUHEL OTpe3ka. TOuYKH Iepe-
ceyeHHs AYTI COGJHHAIOT NPSAMOM, KoTOopas Aenut JHHHIO AB nomo-
JaM B Touke B. '

Hesrenue aunuil HQ He4ETHOE 4UCAO #QCTeil BEINOJHSIOT IO JH-
HellKe, LHUPKyJeM HJH HCIOJB3Ysl CHOCOO NapaliieNbHBIX JHHHH.
Pa6ora no JuHefike ¥ HUPKYJeM MaJ0 4YeM OTJHYAeTCS OT BHIle-
OMHCaHHBIX cioco6oB. Ilpu meneHHH JUHUK Ha JI060e YHCJIO PAaBHBIX
yacrelf Liesecoo6pasHo HCIOJb3OBATh CNOCOG mapadjenbHbIX JIH-
Huil. Hanpumep, HeoGXOAMMO pasfeNiHTh OTPesoK AL IJIHHOIO
67 MM Ha b paBHHIX uyacTe#t (puc. 16). Ijs 3Toro ot Touku 5 mop
ocTpuiM yraom Kk AL npopojar JuHUIO 5B, HA KOTOPOH OTKJIAAbLI-
BaIOT NATb OJHEAKOBEIX OTPE3KOB IPOM3BOJIBHOH mJwHbl. Ilpuxsaa-
IBIBAIOT TPEYTOJbHHK K ToukamM A u B. 3arewm, casuras ero no Jid-
Hefike, NPOBOLAT uYepe3 KOHIL OTPE3KOB JIHHHE, NapaJlliesbuble
AB, no nepeceuenusi ¢ AB5. ITonyuennsie TOUKH Aeasit oTpe3ok AL
Ha NATb PABHHEIX gacTeH.

IToctpoenue npamoyzorsruxos. Korma tpebGyercs NIOCTPOUTH
NpsAMOYroJbHHK ©e3 3aJaHHBIX Pa3MepOB CTOPOH, NOCTYyNawT Cclie-
oyomuM obpasom. Ha jnucre 6yMarn TOHKMMH KapaHZaWHBIMH JIH-
HHSIMH TIPDOBOASIT JABE MepeceKaromuecs JUHHH — guaronanu. OT
TOUKM IlepeceyedHsi puaroHnajell Ha IpOYepUEHHLIX JHUHHAX OTKJa-
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ILIBAIOT paBHble OTpe3kH. CoelMHAst NOJyYeHHLIE TOUKH, NOJY4YAIOT
npamoyronsiuk ABCD (puc. 17). PaBencrBo aumaronaneil ¥ npo-
THBONIOAOXKHBIX CTOPOH NPAMOYTOJbHHKA YKasbBaeT Ha NPaBHIAb-
HOCTh NOCTpoeHHs. [ImaroHanu, KaK BCOOMOTaTelbHblE JHHHUH, CTH-
paorT.

[IpsAMOYroJIbHHK C 3afl@aHHBIMH CTOPOHAMH MOXHO IOCTPOHTBb
pasHeIMH crnoco6aMH. Bo-mepBHIX, Ha OCHOBE IOJYYeHHOH paHee

~ -

\

N / . \\ />-(\
TS S 4L .y
T = = = =]

Puc. 16. Cxema peneuus orpeska npu  Puc. 17. Cxema NOCTpPOEHHs INPAMO-
HCIIOJh30BAHME  cnocofa mapajvieNib-  YroJbHHKAa 0es  3aJlaHHBIX  pasMepoB
HEIX JHHHI CTOPOH

B

NPSIMOYroJibHOM paMKH. IJIsi 3TOTO OT BepIIMH NPSMOYTOJbHHKA
ABCD ua cropoHax (HJIH HX IpPOAOJKEHHAX) OTKJaALBAIT OT-
Pe3KH C TaKHM pacueroM, 4ToObl AJHHBI CTOPOH HOJyYEHHOro Ipsi-
MOYroJIbHHKA GHUJIM DaBHHI 3afaHHBIM (pHC. 18,4).

« 6
4 ¢
a z ,
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Puc. 18. Cxema mOCTpOEHHsl NpPSMOYTOJbHHKA C 3aJlaHHRIMH pasMe-
paMH cTOpoH

Bo-BTODHIX, TPSMOYTOJBHHK, MOXKeT OHTH [OCTPOGH BOCCTa-
HOBJICHHEM TepIeHIHKYJIsApOB OAMHAKOBOH MJIHHBI (D) M3 KOHLOB
Kagoi-nu6o cropoun (puc. 18,6). Coenunssa HX BepIUHHLI, HOJY-
qalOT HCKOMHIE npsamoyroabuuk. IIpexne uem Ha Jucre Oymaru
OTJIOXHTb OTPE30K &, BHIIOJHSIOT pacueT MOJeH.

Bo Bcex cayyasix NpPaBHJIBHOCTb IOCTPOEHHs TMPOBEPSIOT.
OGHIYHO 5TH CNOCOGLI NPHUMEHSIIOT NIPH BBINOJHEHHH PaMOK HeGOJIb-
LLIEX PasMepoB.

26



[MocTpoenue paMOK GOJBIIHX PasMepOB U CETOK KBAJPATOB BhI-
TOJIHSIeTCS] TOYHee M OLICTpee MPH MOMOIK JuHefkH J(poGhiesa.
Meronuka paGoTsl moxkasaHa Ha pHc. 19.

I npuem — Ha nNPsAMOH JHHHM (HMKHSS paMka) IO BEIpesaM
NUHeHKH HeJaloT 3aceukH TBepIbIM OCTPO 3aTOYEHHBIM Kapai-
JAaLIOM.

II npueM — HHeRKY yCTaHaBJMBAIOT NPUOIH3UTENLHO INepneH-
JEKYJISAPHO, COBMeliasi LITPHX Ha Bbipese JHHeRKH ¢ mocielnes
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Puc. 19. CxeMa TOCTPOGHHMS DPAMKH H CETKH KBaJpaToB C MOMOWLLIO JHHEHAKH
Jlpo6eiiepa

3aceuyKOH pa3MeyeHHOH JIMHHHM, H BHOBbL IO BhIpe3aM MNeaaloT 3a-
CeyKH.

Il npueM — UITPHX NePBOTO BLIpe3a JHHeHKH COBMeIAloT
C nepBoit 3aceuykoll, NoJyueHHOH Npu I mpueme, a MmocJeJHHM BhIpe-
30M MepeceKkaloT MOCJELHIO 3aceuky, noJyueHdyio npu II npueme.

B pesyabraTe MOJNydYaloT NEPBLIH NPAMOYTONbHLIH TPeyTOJbHHK.
BTopo#i mpsSIMOYTOJIbHBIN TPEYyroJbHHK CTPOAT aHaJOrHYHBIM CIIOCO-
6om (npuemnt IV—VI). ITonyuaior, Takum obpasom, kBaapar. Ilpa-
BUJBHUOCTL TOCTPOEHHSI CETKH IIpOBepsieTcsi Mo puaroHansm Ecan
ceTKa laHeceHa TPaBHIbHO, JNHHeflKa OyAeT NPOXOLHTh 4epe3 Bep-
WHHL KBafpaTtoB. [lone3HbIM yhmpaXHeHHEM INIpPH OBJAjfeHHH Tpa-
(rueckoll TOYHOCTBIO PabOTH KapaHZALIOM SIBJSETCS IOCTPOeHHe
ceTKH KpajaparoB ¢ auaroHansmu (puc. 20, a). Cerka crpouTcs
OpH  NOMOUM  JIMHEHKH, TPEYroJbHHKA, LHPKYJ/sA-U3MEpHUTeNs
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(muHefixa JlpoObllieBa jgaeT pa3Mepnl pamku, kparusie 10 cwm).
OmubKH MOCTPOEHHST H BhlUePUHBAHUS OYAYT XOPOIIO BUAHE B BHIE
TPeyroJbHHKOB rorpewHocteil {puc. 20, 6).

PasmevyaTb CcTOpPOHBI KBaApPaTOB LHPKYJEM-H3MEDHUTEJNEM CJle-
AyeT nyTem INOCJELOBATEbHOTO [eJeHUs] OTPE3KOB IONoJaM (¢ Of-
HOBpeMeHHOH mnpoBepkoi). [eseHue CTOPOHBI KBagpata myTeM
OTKJIa[ABIBAHNHS HAHMEHBIIETO OTPe3Ka OT KaKoro-jiuGo yria Kpaj-
para MOXeT NPHBECTH K TOMY, 4TO HA IPOTHBONOJOMKHBIX CTOPO-

a Puc. 20, KOHTfonb ITOCTPOEHHS CETKH
LTI & KBagpaTos (a) H TpeyrombHHK  HO-
N7 4 h rpewmHocredi (6)
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Hax KsajpaTa TOJydaTcs pasHBle OCTAaTKH ¥M3-32 HAKOIJIEHHs CH-
cTeMaTtnyeckoli omuOKH B U3MEHEHHH PacTBOPA UMPKYJA UJIH B Ha-
KOJIe TOYeK.

[Tpu u3aMepeHHH JHHUE Ha NJaHe, a TaKXKe IPH HaHeCeHHH ro-
PH3OHTAJBHBIX TPOJOXKEHHH JHUHE MECTHOCTH MOJIb3YIOTCS JIHHCH-
HBIM HJIH MOTMepeyHbIM MacluTabaMu.

Jluneinotii macwirad (puc. 21,a) BbUYEPUYHBAIOT B JABe napad-
JeJbHBIE JIHHHH, M3 KOTOPLIX HHXKHSIS I1EeMIOro TOJIIE BepxHetl.
OT HavyaJLHOR TOUKH IOCAEHOBATENLIO HECKOJILKO pas OTKIajbl-
BAIOT OTPE30K, HasbiBaeMblil ocHOoBaHueM Macuitaba. O6LuIo ocHo-
BaHHe OpHHMMAaIOT paBHoM | nam 2 cm. Ha puc. 21, a sennuuna
ocuopanust pasHa 2 cM. Kpafinufl nesnifi oTpesok penasar na 10 pas-
HpIx uacTefi. BrpaBo M BJIeBO OT HyJs NOANHCHLIBAIOT UHCJIO MeT-
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pOB Ha MECTHOCTH, COOTBETCTBYOIlee KOJHUECTBY OCHOBAHHH MPH
JanHoM uHCcJaeHHOM MacumTabe. PasMepHOCT, NOKa3HBAlOT Y IIO-
cnepnefl umdpu. JImne#nefl macmral He Bcerja obecreyuBaeT
11e00X0UMYI0 TOUHOCTH u3Mepenunfl. IIpu paGore ¢ BeJHUHHAMH
nopaiKka MAecAThX HOJell MHUJJHMETpa IPHMEHSIOT IOIepeuHEH
Macital, KoTopuil O6LIMHO rPaBHPYIOT HA METAJJHIeCKHX JHHeH-
Kax (puc. 21,6).

ITonepeunetii macwrab cTposiT chaexywomuMm obpasom. Ha nm-
HHE OTKJAALIBAIOT HMECKOJBKO Pas OTPe30K [JIHHOH 2 cM, SBJSIO-
wuiics ocHoBanueM. VI3 TOUeK [meseHus BOCCTABJSIOT IEpPIeHIHKY-
JASpH W mopmucklBaloT WX oT 0 BmeBo u BmpaBo. Ha xpafinux
NepPNeHIHKYASIpax OTKNaAEBaoT 10 paBHBIX OTPE3KOB 1O 2 MM AJH-
no#t. ITpoTHBOMONOKEEIE TOUKM COEAMHSIOT TOHKHMH JHHHUSIMH, Ta-
pajienbHEIMH oOcHOBaHHIO, Ha kpaiiHem JeBOM IepHeHIHKyJspe
TOYKH NOAMHCHIBAIOT C JIEBOH CTOPOHB! depe3 OAHY. JleBnle HHIXK-
Hee W BepXHee OCHOBaHHsl Aensit Ha 10 paBHbBIX wacTeH. Touku ge-
JIEHUS COENMHSIOT B COOTBETCTBUM ¢ puc. 21, 6.

B pesysabTaTe MOCTPOEHHS IleHa OJHOTO JHeJeHHA Ha TOPHU30H-
TanabHOM suHHE paBHa 1/10 ocHoBamuMs MacimiTraba, a MHHHAMA/b-
HEIE OTPe30K MeXNy HAKJOHHON JHHHeH M NepneHANKYJISPHON —
1/100. TMosromy manna orpeska ab pasua 7,46 cm, a mn— 6,95 cum.

Mponopyuonaavrotti uau xkaunogotl mactirad TMPUMEHSIOT TPH
pabore ¢ pasHOMAacCIITaGHBIMH a3POCHHMKAMU W mjanamu. [lpu
TNOCTPOEHHH 3TOr0 MaciiTaba 1o TOPH3OHTAMHM M BEPTHKAJH OTKJA-
IBIBAIOT OJLHO M TO K€ PACCTOSHUE, BEIpajKeHHOE B pasHbIX MacliTa-
0ax, KOHIIEI MOJYUEHHEIX OTPE3KOB COeXHHSIOT.

Macwrab yxaonos (puc. 22,a) uUpUMeHSIETCA NpPH OIpenese-
HHH KPYTH3HL! CKJIOHOB Ha KapTe HMJIH IIJIaHe, KOTOPAS XapakTepH-
3yercst yKJOHOM { aubo yryom HakjgoHa o. IIpexze uem CTpouTh
MacuiTad, BHUYHCJIAIOT 3aJOXKEHHST LIS PasJHyHON KDPYTH3HH CKa-
TOB MeXJly FOPH30HTAJAMHE MO dopmye

I=hli,

roe ! —sanoxeHune, h— ceuenue peawveda, [— yxmaon. Ha ropn-
30HTAJNBHOH MpPSAMOH OTKJIAABBAIOT PABHHE OTPE3KH W MOLMHCH-
BAlOT 3HAUEHHS VKJIOHOB B IIPOIEHTAX, a TAKIKE BeJMUWHBI 3ajl0XKe-
Hull U Hux, 3ateM Ha TEPNeHANKYJIIpax M3 TOUEK TOPH30HTANb-
HOIT TpsMOfl OTKMAaIBIBAIOT B MacuiTaBe KapThH COOTBETCTBYIOLINE
sanoxeHrs. KoOHILI NepreHiukyiAsipoB COeJIHHAIOT KPHBOH 1O Je-
Kamny.

Macwrab sasoocenuti (puc. 22,6) TPUMEHSIETCST AJs ONpejese-
HHSl YIJIOB HAKJIOHA CKJIOHOB TIO 3AJIOXKEHHUSIM MeXAY TOPH30HTA-
gamu. Ilpexne ueM CTpouTh MacwTab, mo GopmyJe

I=hctgoe
BLITHCJIAIOT 3aJI0XKEHHsT AJS Pa3HbIX YIJIOB HAKJAOHA « TPH H3BE-
crnoM cevenun penneda k. Ha ropusoHTanbHOH mpsiiMON OTKAILI-

BAIOT PaBHLIe OTPE3KW W TNOAMUCLIBAIOT BEJIUUHHY YTJIOB HaKJOHa
N COOTBCTCTBYIOIIHE UM 3aJJOKCHHS B MeTpax. 3artem 1a BOCCTaB-
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Puc. 22. Macuira6e:

a — yKIOHOB; 6 — 3aJI0MCRHA

JEGHHBIX H3 TOUEK IePIeHAMKYIspax OTKAaAblBalOT B HYXKHOM Mac-
Ta6e 3aN0MEHHs, 4 KOHIH NepreHHKY/APOB COENHHSIOT KPHBOMH
no Jekany.

§ 10. KOMHPOBAHUE YEPTE)KEN

KomupopaHre ueprekell 3axmiouaercs B BOCMIPOHSBEAEHHH PHCYHKA
opurusana.

TouHOe BOCHPOM3BELEHHE OOBIYHO BHIIONHSETCH C TOMOIIBIO
doTorpadupOBaHHsT HJIH SJEKTPOrpaduuUecKux annaparos. Kax
[paBUIO0, KOMHA MOJNyYaeTes tounofi, Ho onHouserHoit. Pororpadu-
pOBaHHE IO3BOJISET MEHATb MacwTab KOMUPYemoro H306paxkeHus.

YacTo Tpebyercsi HEMOJHOE BOCIPOH3BEJEHHE OPHTHHAJA. B ra-
KHX CJIY4asiX MPUMEHSIOTCS PAa3JHUYHbIE CIOCOOH KOMMPOBAHHS:

¢ coxpaHeHneM Macwtaba OpHrHHana— HA IIpo3pauHbld 1aa-
CTHK, Ha KONMHPOBAJLHOM CTOJIe, CIOCOGOM nepeBona, crnioco6oMm re-
pexaJblBaHusA;

¢ H3MeHeHHeM Macumraba OpHIHHANa — C [OMOLLbI0 MAHTO-
rpaga, TPONOPUHOHAJBHEIM LHPKY/IeM, C NOMOIIBIO NPOCKTOPA.

[Ipi KOMMPOBAHHMH Ha TNPO3PAYHBIEA MIACTHK Nnoc/JefHHH HaKJa-
ABIBAIOT HA YEPTeX W CKPeIUIAioT ¢ HuM. B mepsyio ouepeib KOIH-
PYIOT BHYTPEHHIOI DPaMKy H KHJOMETPOBYIO CETKY. Bo Bpema Komu-
poBaHWs HepaGouylo YacTh MJACTHKA 3AKDHIBAIOT UMCTEIM JIHCTOM
gymary. [1o OKOHUAHHH KONHPOBAHHS NPOHSBOLAT NPOBEPKY. Yr0o6B!
He GBUIO MPOMYCKOB, KOPPEKTYPY BEAYT CJ€BA HANPABO IO JIEMEH-
TaM COLEepXKaHusl.

KonupoBasbHBIA CTOJ MCIOJNbL3YIOT, KOIJa KONMPOBAHHE MPOH3-
BOLMTCS ¢ NpPO3pavHoro mMarepHana Ha Npo3payHblifi: mIacTHK, Oy-
Mary, KaibkKy. LIpH KONmMpOBaHHH Ha CyMary c/efyer CJleluTb 3a
TeM, 4TOGH KapaHAam He OCTABJAJ Ha Hell riyGOKHe 6OPO3AKH.
[Tocsie KomupoBaHHs 0O6s3arTesNbHa KODPEKTypa.
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Cnoco6 mnepeBoja OOBIYHO NPUMEHSIOT NPH KONHPOBAHMH Ha
nenpospauHbli Marepuas. Ec/iH OpHrHHaJ TaKXKe HENpPO3padvHbIH,
TO IPOMEXYTOUYHBIM MATEPHAJOM JJA IepeBoja SIBJAAETCA KalbKa,
Ha o6paTHOH CTOPOHe KOTOPOH 3aTyLIEBRIBAIOT MAIKHM KapaHja-
mom abpuc.

Crioco6 mnepekaNbIBaHHS NPHMEHAIOT IIPH KONHPOBAHHH IIPO-
CTEHIIMX CXeM B BHIE TOYEK H T. m. JJs 3TOro uepTeX HakKaajhl-
BAlOT Ha YHCTHIA JIHCT 6YyMard ¥ mepeKasjblBalOT TOYKH. 3aTeM Ha
HHXKHEM Jiucre OOBOJAAT K NOANHCHIBAIOT HAKOJHL

Konmuporanue ueprexedl c H3MeHeHHeM Macuwrtaba lesecool-
pPasHo BHINOJHATL (oronyteM. Ecam 3T0 no KakKOH-JIu60 mMpHUYHHE
HEBO3MOXKHO, MpHMeHsI0T naHrorpad. Korma mpoekKUMH HCXOXHOrO
Martepuana H Tpe6yeMoH KOIHH HEOJZMHAKOBBHIE, KONHPOBaHHE ab-
pHca BHIIONHSIOT IO KJIETOYKAaM C HCIOJNb30BAHHEM IPONOPIIHO-
HaJBHOIO UHPKYJIS.

B xonupoBaJbHBIX paboTax ¢ yBeJHUYEHHEM HJIM yYMeHbIICHHEM
Macumraba KONMH IIMPOKO IIPHMEHSIOTCS ONTHYECKHE IPOEKTOPHL.
Hanpumep, yHuBepcanbubifi Tonorpaduueckuii mpoexrop (YTII-2)
UMeeT JManasOH H3MeHeHus Maciurabuoro xosdduipeHra ot 4%
yMeHblleHus no 4* yBesandeHus. IIpu6op paboraer Kak B OTpaxKeH-
HOM cBeTe, TaK M Ha IIPOCBET, O3BOJAET NPOH3BOILHTEL He{OoJbINOe
TpaHchOPMHUPOBAHHE.

I'nasa 3.
PABOTA YEPTE)XHbBIM NEPOM

§ 11. YEPTE)XHBIE NNEPbS U PYUKH

UepueHHe BHIOJHACTCS CHEUHAJbHBIMH UEPTEXHLIMH IePbAMH,
HMEIOIHME [0 CPABHEHHIO C KAHIENADCKHMH IEephbAMH MeHbIIHe
pasMepnl M TOHKHMH pa6Gouuit KoHel. UepTeXHEIEe Iephs H3rOTABJIH-
BalOT M3 CTaJ¥ BHICIIMX cOpTOB moj Ne 41, 44, 290, 291 u 2350.

Ina wepuenus Ha Oymare Gosee ymoOubl mepbsi 44, 290 u 291,
TaK KaK OHM HMEIOT MSATKHH NPYXWHSIIHE KOHel. TOHKHH KOHeL
9THX TepbeB NMO3BOJsseT 6e3 HX 3aTOUKH NOJYYaThk JHHHH TOJIIH-
Ho#t 0,1 mm. Ilepps 41 u 2350 Gonee xkecTKue H c Gojiee TOJCTHM
KOHHOM. [T03TOMY MX HCHOJL3YIOT MPH YepuUeHHH Ha IIJIACTHKe, (o-
Tobymare, KanabKe.

Jndg uepTexHOro mnepa npelHasHaueH CIENHAJbHBIE Aepxa-
TeNlb — 4yepTexHas pyyka. OT KaHUEAAPCKOM PYUKM OHA OTJIHYA-
eTCsl MEHBIUHMH pasMepaMH H TeM, UYTO KOHUHK YePTEXHOro mnepa
MOXKHO NpPENOXPaHHTh OT MOBPEX/JEHHUH, BCTABHB INepo B PYUKY
OCTPHIM KOHIIOM BOBHYTPb. BMecTO uepTeXHOH PYYKH MOXKHO IMOJb-
30BaThCsl ¥ KaHNEJAPCKOH, ONHAKO Nepo u3 Hee moc/ie paGoThl, Ha-
npuMep NPH TPaHCIOPTEPOBKe, CJAENYET BHIHHMATD.

ITepo B pyuxe HOJIKHO [epKATbCA NPOYHO. B mpoTHBHOM cny-
yae YepTHTL TakOoH pyuKoii HeposmoxkHO. IIpu pabore pyuky nzep-
KaT Tak, uyrobp Oymarum Kacaiduck ofe CTBOpKH Tniepa. Tyuwb
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HAGHPAIOT HA BHEIUHIOW CTOPONY fepa B HebOJbLIOM KOJHYECTBE, He
JNOTparuBasich nepoM Ko AHa Tymnaubl. Ha Hosoe ueprexnoe mnepo
TYLIb MOKET IIOXO JIOXKHThesl. [ToaToMy ero HyxHO 2—3 pasa npo-
recty uepes miamsi. Ilepen Hawanom paGoOTH NEPO M TYIIL ONPO-
OLIBAIOT Ha OTAENbLHOM Jiucrte OyMard. [IpH BHCLIXaHMH TYLIM NEpO
AKKypaTHO NPOTHPAIOT BJAXKHOH TPAMmouKkoid. YUucTurh nepo uep-
TeXKHOf Oymaro# HeILONyCTHMO.

B npoumecce paGOTHl UepTexKHbIE HHCTPYMEHTHl Ttynsitest. Ilo-
5TOMY NEPHOJMYECKH MX HEOOXOAMMO 3aTa4yHBATh. 3aTOYKY M ILIH-
¢)OBKY TNPOM3BOAAT Ha MeJKO3epHHCThIX OpycKax, HaxjgauHoH Oy-
Mmare.

Ins BuISIBIeHHs [edeKTOB WHCTPYMEHTa, a Taxkxe Ijs KOHT-
pOJIsi KauecTBa YepTeXa H H3MEPeHHs TOJIIHMH JHUHHH IPHMEHTIOT
H3MEepHUTEJNpHYI0 JYNy H INKaJy TOJNWHH JUHHH. H3mepureavuas
ayna uMeer 10* yBeiuueHHe H IWIKaJdy ¢ fAeneHuamu B 0,1 MM
(puc. 23,a, 6). UerkocTh H306paKeHHs NOCTHrAeTCs INepeiBHKe-
HUeM OKyJspa [0 BEPTHKaJH. DBMeCTO H3MEPHTENIbHOH JYIH
MOXHO MOJIb30BATLCA NPOCTHIMH JYNAMH C YBeTHUeHHeM He Me-
Hee H%.

Ons  onpenejeHHs TOJNIUUHE JHHHH UIMPOKO HCIOJbL3YeTCs
wxasq ToAuun Aunuil (puc. 23,8). TonmuHa BHYEPUCHHOH JIHHHH
OIpefieNisieTcsl CONMOCTABJEHHEM 3TOH JHHHM CO INKAJOH TONIIMH HA
rnas. Tlpw uepueHMH HeoOGXOAMMAasi TOJILIHHA YCTAHABJIHBAETCS
B pelicdhenepe nyrem npo6 M cpaBHEHHA CO IIKaJIOMN,
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a o ¢ 2 |  Puc. 23 Vamepurenswas ayma (a);
npoBepKka  uyepTexkmoro nepa  (6),
wKanaa Tosny (8)

Puc. 24. Nedexth nepa:

a — pasHnasl  JJHHa CTBOPOK; 6 — pasHas
IIHPHHA CTBOPOK; & — pa3iBOGHHE mepa;
e — pacllelyieHne nepa




K ueprexkHBIM NEPbsiM NPEABSBISIOT CJAELYIOMHE TPEGOBAHHS
(puc. 24). CTBOPKH Tepa He HOJIXKHBI MMETh NPOCBETA, B NPOTHB-
HOM CJiyyae TOHKHE JHHHH He noJgyuarcs. CTBOPKH JOJMKHEI HMEThb
ONMHAKOBYIO IJIHHY, T. €. CXOAHTbCA B OJHOH TOUKE W HaXOLHTHCS
B OAHOA miockoctH. IIIupHHa MX TaKXKe JNOJIKHA GBITH OJMHAaKOBOIL.
Ilpn pasmoit mHpHHE CTBOPOK JMHHSI GYJET TOJNCTOH, MPH PasHOM
IJMHE H NONOXKEHHMH B DPA3HBIX INJIOCKOCTSIX — PBAaHOH, He CIJIOLI-
Ho#. Ilostomy nepen paGorToil mepbs TILATENHLHO IPOBEPSIOT.

Pasjgpoenne nepa ycTpaHSIOT HalaBJIHBAaHHEM Ha BHYTDPEHHIOW
CTOPOHY CTBOPOK KapaHpamoM. IIpHm »roM uepTexHYI0 PYUKY
CJlerKa NPUMOJHHMAIOT, a KapaHJam CABHralOT K KOHIY Ilepa
(puc. 25,a). anee mpHucTynaior K 3aTouke mepa. PasHyio AJIHHY
CTBOPOK YCTPAHANIOT, CTAUMBAs Ha OpycKe IJIHHHYIO CTBOPKY KO
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Puc. 25. Yerpanenne jpedexkTon nepa

YyPOBHsL KOPOTKOH (puc. 25,6). [lenaroT 5TO ¢ JIETKHM Ha’KMMOM,
Iepxka pYUKy INepHeHAuKyJspHO K moBepxHocTH Opycka. Ilocie
TOr0 KaxK CTBOPKH Il€pa CTAHYT OLWHAKOBHIMH II0 OJHHE, IIPHCTY-
nalT K 3aToOyKe GOKOBHIX rpaHed. [lis sTOoro B paspes mepa BCTaB-
JSAI0T TOHKUHA IIOTHBIH KycoueK 6yMaru M JIeTKMM HaXKHMOM 34Ta-
UHBAIOT LIMPOKYIO CTBOPKY (pHc. 25,8). Ilupuna Kaxkao#t CTBOPKH
nepa fomxKHa ObThL He Gonee 0,15 mm. O6pasoBaBiunecs mocie 3a-
TOUKH Ha CTBOPKaX OCTphle I'PAHM 3aKPYIIsAlOT Ha GpycKe.

§ 12. TEXHUKA PABOTBI YEPTE)KHBIM NHEPOM

UeprexHoe NMEpPo IMHPOKO NMpHUMeEHsAETCSs B TOmOorpadyHueckoM yepue-
nuy. MM BoiyepuuBaloT caoxHble N0 Gopme M HeGonbluKe IO pas-
MePy YCAOBHBIE 3HAKH, FOPH3OHTANH CAOXKHOH PHCOBKH, HAJNHCH,
HCIPaBASIOT AedeKThbl JHHHIH, MPOBEJEHHBIX APYTHMH HHCTPYyMeH-
TaMH. BEICOKOE KAaYecTBO YyepTexka 3aBHMCHT, B CBOIO Ouepeib, OT
KavecTBa mepa ¥ yMEHUS BJIALETh HM.

B Tonmorpacduueckom uyepueHuu npu pabore nmepoM MIHPOKO NpPH-
MEHsIeTCSI METOJ HapalmuBaHus (puc. 26, a), KOTOpHIH 3akjaioyaercs
B ciepyomeM. [IBrxkeHueM Tiepa cBepxy BHU3 (uHa celsi) Ipouep-
YHBAIOT UITPHX MJIHHOH 10 1 MM, IOCJE UYero nepo OTPLIBAIOT OT
OyMaru H OT CepPEeAMHBl IEPROro UITPHXA, NEPEKpPLIBAA ero, IpoBo-
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LAT BTOPOH M T. A, NOKA He GYAeT BhlUEpUEHA BCA JNHHHA. Y He-
ONBITHOTO YEpTEeXKHHKA YacTO NONYyYaeTCs «ej0uKa», T. €. He pOB-
Has TOHKAas JHHHS, a JuHHsA ¢ 3asybpuHamu. Hapamusanue cie-
AyeT BBHIIOJHAThL 0e3 Ha)xxuMa Ha mepo. TOJICThH WITPHX IMONYUYaIOT
BLIYEDUMBAHMEM ABYX MapajIebHBIX TOHKMX IITPHXOB, HHTEPBAN
Mex[y KOTOPBIMH 3aTylieBbiBaeTcA. IIpH BBIYEPUHBAHHH CJOXKHBEIX
JIMHUH pasJiMUHBIX HanpaBleHHH 4EPTEX MOCTOSHHO NMOBOPAUYHBAIOT
TaK, uTo6pl HApALIHBAHHE INTPHXa BeJOCh Ha cebs.

YepueHue NepoOM HAYHHAIOT NOCJAE NOArOTOBKM Iiepa H TYHIH
K pa6ore. [lepo DOMKHO OTBeUaTh YKa3aHHBIM Bhille TPEGOBAHHAM,
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Puc. 26. CXeMa HapalluBaHHs JHHHH (@), yIpaX{HeHHe IO BHIYEPUHBAHHIO WITPH-
XOB YepTeXHHM nepoM (6)

a TyWlb — DPABUJBLHO pasBeleHa. Bymaru ueprexka H AJA NPOGH
mepa LOJIKHBI OBEITH OZHOro copra. TylmIH Ha mepo HaGupaioT He-
MHOTO H TOJBKO Ha THUIBbHYIO cTOpOHY. [Ipn depueHUH nepo MOJIKHO
IZaBaTh Ha GyMare TOHKHe HajuTeie auHHH Tosmuuol 0,1 MM.

Xopouieit TPEHHPOBKO! sBJISETCS BBIIOJHEHHE YIPAXKHEHHS IO
BLIYEPUHMBAHHMIO NE€POM ILITDHXOB PAasiuYHOH (GOPMBI ¥ TOJILHHBI
(puc. 26,6): TpeIBAPHTENLHO [eNA0T B Kapanjaume pasrpadxy
JIS TOPH3OHTANBHBIX M BEPTHKAJBLHBIX JHHHA, a Takxke [Js mep-
BHIX IITPHXOB. IIpsIMBIE IUTPHXH MOJKHBI ObITh DOBHBIMH, OLHMHA-
KOBOH TOJIILHHBI, NapajjeJbHEIMH H Ha OJMHAKOBOM DAacCTOSIHUH
ApPYr OT Apyra. DTO yIpaXkKHEHHE NMOMOTaeT DasBHBATL TaKXKe Ha-
BLIKH B I[VIA30MEPHOM OIpejeNeHHH TOJNLIMI JHHHH H HHTEPBAJIOB
MEXJIYy HHUMH. YTOJIIEHHBIE UITPHXH 3alaHHOrO pasmepa o0s3a-
TENBHO JOJIKHBI BBIIOJHATLCS MO mKasde ToawnH auHu#. CHavana
BLIYEPUHBAIOT TOHKHE (IpAMEIE M KDHBBIE) JIHHHH, 34TeM —— yTOJ-
mieHHble. TOHKHE INTPUXM ROJXKHE OHTL 6e3 3ayceHles, yTOJLIEH-
Hble — HMETh POBHBIE ueTKHe kpad. JledeKTn WmWTPHXOB HOJIKHBI
OLITh yCTPaHEeHH!.
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§ 13. UCIPABJIEHHE JE®EKTOB YEPYEHH A

Ilns moZYHCTKE HA yepTelKe, BHIYEDYEHHOM TYIULIO HJHM OKpalleH-
HOM KpacKoO#, NDHMEHSIOT pasJHUHbIEe OCTPHE IIPEeIMeTH: CKalb-
MeNb WM JIaHIEeT, IPaBHPOBAIBHYIO HIAY, JesBHE 06e30onacHoH
OputBel. Dosiee yIOOGHBIM M VHHBEDCAJBHHIM fBJASETCH CKAaJbIENb.
MM moxHO cpesaTs, BhICKa6JIHBATh, NOAPe3aTh U NMOAXKHMATL IPO-
YepueHHEIE JHHUE HJIW IITHA.

Heseproe wu3o6pajkeHWe MOXKHO Cpe3aTb BMECTe C BEPXHHM
cioeM GyMard ckajblienieM HIM JesBueM OpuTBL. Cpes nenaercs
OT KpaeB H306pa)(eHUs K ero cpefuHe. JIerkuii usrub JesBus mo-
3BOJISIET CHAThH TOHKHE cambiil BepxHHH caoft Gymaru. Jlessue gep-
AT cJerkKa H3OrHYTO H NapajJiefbHO CPe3aHHOMY H306paKeHHIo.

Boickabausanue BHIMOJTHSAIOT M30THYTOH YACTBIO JIE3BHS CKasb-
nejs OYeHb JIETKHM HAXKMMOM, Jep¥Ka cKaJblenb cHadana BepTH-
KanbHo, a 3ateM non yriom 30—40° x nosepxHoct# 6ymaru. O6-
pasyouHecss BOPCHHKH OyMary 3arjaskuBaloT 4epea KaJbKy TBep-
IBIM TJAJKUM IPEIMETOM.

ITo0pes BHINOMHAIOT B TEX CAYYasix, KOrZa HEOGXOAWMO YMEHbL-
LIHTL TOJNIHHY JIHHUM Ha 3HAUYHTEJIbHOM IIPOTSKEHHH. B aTOoM
cilyyae TpOYEpPUYEHHYIO JIMHHIO pas3pesaloT, CABMras B CTODOHY He-
HYXHYIO JacTh, KOTOPYIO NOTOM CDE3alOT WJIHM BBICKaOJHBAIOT.

IToOsicum TPOUSBOASIT OCTPOH TJIOCKOCTLIO JIAHIETAa, CABHras
pasJHyYHBle YTONIUEHHS JHHHM (6yrpel, 3ayCceHIE M T. 1.} B CTO-
pPOHY NpouepueHHOH JUHHH. [TOJKHUM Jyullle NejaTh Cpasy IOCHe
BBHIUEDUYHBAHHSA, KOTJla TYUIL MOLCOXIA CHAPYKH, HO €IIe COXPAHSET
BJaTy BHyTpH. Jlanuer B 6ymary He BpE3aloT.

Ha mecTe mcrpaBieHMss 3aHOBO IpOYepyeHHAas JUHHA, KaK Tpa-
BHJIO, HMeeT HEeBBICOKOe KauecrBo. Iloaromy, u9robml Tywb He
pacninBanach, HAPYWEHHOE BOJIOKHO GyMarH NOKDBLIBAIOT PAaCTBO-
poM Koaonus. Ero MOXKHO MPUTOTOBHTL CaMOCTOSITENLHO, NI YEero
B AleTOHE HYXKHO PA3BECTH KYCOUYKH leJIyjaonna (B BECOBOM COOT-
HOUIEHHH cooTBeTcTBeHHO 1:7). [asi 3aKpensieHust NPHUMEHAIOT
T4K)Ke PAacTBOP ANIOMHUHHEBHIX KBACIOB (ONHA uyafHAas JIOXKKa Ha-
CHIIIEHHOTO PacTBOPAa HA CTAaKaH BOJHL).

B rtex cnyuasx, Koria HeOOXOAMMO CHATL JIMHHIO HJIH TSITHO
6e3 pmanbHeHmell paboTel Ha 3TOM MecTe, M306pazKkeHMe 3aKpallu-
BaloT GeJoff ryamsio uau cocraBoM Tuna «IITpux», nmpuMeHseMBIM
B MamnHonucH. ClenyeT OTMETHTh, YTO NMPH OKpacKe aKBapesbHbIE
KpaCKH Ha BHICKOOJICHHOM MecTe 3alepIKHBAIOTCS NOJbIIE, YeM Ha
HeHADYWEHHBIX YyyacTKaX OyMard, NO3TOMY BHICKOOGJEHHOE MECTO
nepef OKpackoil MOKPHLIBAIOT KBACIAMH.

I'nasa 4.

YEPYEHWE PENCOENEPOM U IIHPKYJIEM
§ 14. PEHCOEJLEPBI

Peiichpedepor cnyxar s BLUEpPUMBAHHSA JWHHE TYIUblo. Pasmu-
yalT JHHEeHHBE (npAMBIE, NPOCTHE), Bpawaiomuecs (KpHBO-
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HOXKKH), KPYroBble (LUPKYJbHBE), & TAKKE OAHHADHLIE H JBOHHBIE
peiicenepnl. JInHelnwn# peficdhenep npeaHasHayeH IJsi IPOBEje-
HUSL JMHHH 7O JHHeHAKe WM JeKany, Bpalamoumuics — IJst Bhuep-
YHBAHHA KPHUBBIX JIMHHH OT DYKH, KPYTOBOH — IJIsI MPOBENEHHS AYT
H OKpY?KHOCTeH.

Opuuapupiii pefichenep (puc. 27,a) COCTOHUT M3 JABYX METaN-
JUYECKUX CTBOPOK, 3aKPeIVIEHHBIX Ha pPYYKe U PAasIBHIAIOLIHUXCH
npu nomolnd BuHTa. KOHCTpyKknusa pefichenepoB MoKeT GBITL pas-
JHYHOH: C OTKHIHBIMM ¥ IOBOPAYHBAIOIIMMICS CTBOPKAME, NOJY-
TOPHBIMH, NOJYyaBTOMAaTHYECKHMH, KaJuOGpoBHMEH. [lepBnle Jerko

a
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Puc. 27. Pelicdenepst

YHCTHTL (puc. 27,6, 8), HO OHM OHCTPO M3HamuBaioTcd. [loayrop-
HLIA peficenep (puc. 27,2) Bmewmaer B cefs Gosblle TYIIH M IO-
3BOJISIET MOJNIyYaTh GOMBIIYIO TOJIILHHY JHHHH (OOBIYHLIE pelichenep
paer tosmiuHe JguHAl mo 1,56 mMm). [Tonyasromartnueckuit peficde-
nep (puc. 27,0) uHMeeT NOJYIO PYUKY, B KOTOPYIO 3aJHBAETCS
Tyllb, TYIOb MOCTYHAeT K CTBOPKAM IO KaNHJJASIPHOH TpybKe nociue
HaxaTHs TOJOBKH HaBepXy pyuku. [Jocie paGoTH MOJYaBTOMaTOM
Heo6XOZUMO IIPOMBIBATH pe3epByap MAJAfA TYIH H KalHWLJISPHYIO
py6ry. Kanubposeiii pefichenep (puc. 27,e) HMeeT Ha BHHTE
onu( pOBKY, [IO3BOJAIOULYIO YCTAaHABJIHBATL HEOOXOLUMYIO TOJILHMHY
nunuu. IInpoxue crBOopku pelichenepa [03BONAIOT HabHpaTh
GoJsbllle TYLIH NPH BBHIUYEPUHBAHUM TOJICTEIX JIHHUH.

JBoliHO# pelicthesep COCTOHT H3 ABYX CKPENJEHHBIX MEXAY cO-
Goit pefichenepos, uMmelouux OoxHY pyuky (puc. 27,xc). ITomumo
BHHTOB, PETYJTHPYIOIIHX TOJIIHHY JUHHH, HMeeTcs BHHT, H3MEHSIO-
ui paccrostHue MexAy peficdhenepamu. [IBoiHbIM pelichenepom
yOoGHO BLIYEPYHBATL MO JHHEHKE [apanjeNbHble JHHHH.

Kpyrosoit pefichenep (puc. 27,3) npeaHasHadeH IJs 4YepTex-
HOro uupkyJad. OTnu4aeTcss H3OTHYTOCTbIO CTBOPOK, KOTOpPHE IIPH
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paGoTe MOMOralOT JAOCTHraTh INEPIEHAHKYJIAPHOCTH pedchenepa
K TIJIOCKOCTH uepTexka. ‘

B mocnenHue TOXH HAmla NPOMBIIIJICHHOCTL CTaNa BBIIYCKAaTh
panuporpadsl — uyepTexKHBle TPyO6uaThle PYYKH, B KOTOPEIX TYIIb H3
pesepByapa mojaercs He B pelichenep, Kak B IOJAYyaBTOMATHYECKOM
pefichenepe, a B TOHKyI TpyOKy. PasHbil puamerp TpyG6OYeK IoO-
3BOJISIET BHIUEPUMBATH JIHHHM DAasJHYHBIX TOJMHH. Panuporpadwst
MOKHO HCIIOJB30BATh KAaK YepTEeXHBIE PYUKH M Kak peficheneps.
OnHaKo Jyulre BCEro YepTUThL MMH 1O madnoxHam. O6Benenue npo-
pesd maGaoHa MPU BEPTHKANBHOM IMOJNOXKEHHH panuaorpada obec-
NeUHBaeT MOJYUEHHE XOpOLIero KayecTBa H306pakKeHHA.

Peiichenep nOMKeH BHYEPUMBATHL POBHBIE JIHHHMH TOJNIHHOH OT
0,1 no 1,2 mm. MsofpaxeHne BHICOKOrO KadyecTBa IIOJY4alOT INPH
BHIIIOJHEHHH CJEIYIOIHX TpeGOBaHHH: KOHIE CTBOPOK pelcdenepa
DOJIXKHH HMMETh ONHMHAKOBYIO JJIHHY H TOJIUMHY H HaXOXHTbCS
B ONHON mockocTH; peficthenep noJKeH ObITE XOPOLIO 3aTOYEH, HO
He pesath Gymary; peficdhenep nomxeHn GHITL HPOYHO 3aKpenneH Ha
PyuKe, a KPUBOHOXKA — Ha cTepxkHe. ITosTomMy mepen .paGoTod wH-
CTPYMEHT JOJIXKEH OBITL IPOBEpeH. .

Ecnu npu mpocMoTpe 6yAyT obHapy:KeHB! AedeKTh, 0603HaAUEH-
Hele Ha puc. 28, pefichenep caenyeT 3aTOYHTh. 3aTOUKY IIPOH3BO-
ISIT Ha MEJKO3EPHHCTOM TOUMABHOM GpycKe (ocenxe) cpenHelt H
BLICOKOH TBepjocTH. IlpenBapuresbHO GPYCOK CMa3blBAIOT MAaIMH-
HBIM MacCJOM.

Brauajsie HeoGXOMHMO cleNaTh KOHIE CTBOPOK peltcdenepa onu-
HAKOBRIMM 1O AJuHe. I 3TOTO COEAMHSIOT CTBOPKHK BHHTOM W CTa-
YHBAIOT WX, HZep:ka pelcdenep HepIeHAHKYJNSPHO H HAKIOHAS ero
BJIEBO W BNPAaBO TpH nBuKeHun (puc. 29,a). Ha pucyHke moxa-
3aH0 cocroanue pefichenepa Ko W IOCHe TWEPBOro MpPHEMAa 3aTOYKH.
3aTeM HYKHO 320CTPHThL CTOUEHHHIH KOHEL CTBOPKH pelcdermepa.
Iast 5TOro MexXJIy CTBODOK 3aKTaABIBAIOT KYCOUEK JIACTHKA HJH

Puc. 28. Nedertst pefichenepa

Puc. 29. 3arouxka pelicdenepa:
a— 1 upnem; 6 — 1I npuem

Lo 3aToukm 30" Do satouwu
MNocne [ 0227222227 Nocne
3aTOY KU 3aTOYKM
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lepeBa M CTAaYHBAlOT BHENIHIO CTOPOHY YKa3aHHOR CTBOPKH
(puc. 29,6).

Tlocne 3aTOukH, YTOGEl CHATHL 32yCEHHIB!, NPOUSBONHTCS LIJIH-
(hoBKa HHCTPYMEHTA Ha CYyX0H MeJKO3epHUCTOH Ha)kpauHol O6y-
mare. JleqaeTcss 3TO TEMH XKe MpHeMaMH, YTO H NPH 3aTOYKE, HO
C MHHHMAaJbHBIM HaXXUMOM. BHYTpeHHHE CTOPOHBI CTBOPOK LIJIH-
¢dyoT BABOE CNOXKEHHOH wWKypkoil. IIBofiHo#l peficdemep Touar Tak
JKe, KaK H OLHWHapHBIH.

§ 15. YEPYEHHE PEMCOENEPAMH

Pefichenep 3anpaBigOT TYLIBIO € ITOMOIIbIO Y3KOH TIOJOCKH TmJsia-
CTHKa WIH CIUYKM, OYMHEHHOH B BHAe JONATOUKH, MPH Pa3BefeH-
HeIX cTBOpKax Ha 0,2—0,3 mm. Ilpu aTom pefichenep mep:kaT B npa-
BOH pyKe B HAKJOHHOM IIOJIOXEHHH M CTaparoTcs, 4TOGH TYyWL He
nonaja Ha BHENIHHE CTODOHBI CTBOPOK. Bricora cronfuKa 3ampas-
JIeHHOH B pelichenep TymH HojxHA OBITL B mpenesax bH—7 MM.

IIpu BrHUepunBaHWH JuHHE Mo JauHelike (puc. 30) pefichenep
ciefyeT AepxKaTb BHHTOM OT celsi mpuw HeGOJbINOM HAKJIOHE B CTO-
PORY HIBHKEHHS uWiaH nepuneHaukyaspHo. Ocw pefichenepa nomxHa
IPOEKTHPOBAThLCSI HA HanpapjeHHe BbluepyHBaeMol suHHH. HHaue
NpH HakJOHe pefichenepa Ha cebst mepelHsid CTBODKA He OyIer Ka-
caThesl 6YMard W BePXHSIST CTOPOHA BEIUEPUYEHHOH JIMHHH OKaMercs
pBaHo#. ITpn HakyioHe OT ce6s PBAHOH OKaXKeTCs HHMKHSIA CTOPOHA
JUHUM (44acTO NpPH TaKOM TOJOXEHHM TYyIIb MONJIHBAGTCH TNOJ
JuHEHKY).

BriuepuyrBaHHe BeAYT CJIeBa HANpPaBo ¢ HeGOJBLIOH paBHOMEp-
HON CKOpPOCTBIO M JIErKHM HaXXHMOM, 6e3 3ajJlepKeK M ITIOBTOPEHHH,
BHLIEPXKHBAsT TpadHUecKyl0 TOYHOCTb. KHCTL PYKH [OJIKHA, OIH-
pasich Ha JHHeHKY, CKOJB3UTh IO Hell. IIpu 9TOM He clexyeT CHIBHO
NPUKHUMATbL CTBOPKH K JIHHeliKe B nmoBopauuBarth peficdenep BOKpPYr
ero ocu. Ilepen uuCTOBBIM NIPOBEAEHHEM JIHMHHHU CIeAYeT IIPOBEDHUTDL
pelicthenep Ha mpobuolt Gymaxkke. Ecam Tymb He CXOAHT CO CTBO-

MpaBunsHoO HenpasunbHo

Puc. 30. TTonoxenue peficdesepa NpH YepueHHH
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POK, TO cjedyeT PA3BECTH ee HJH NPOYHCTHTL peficdenep BiaazKHOM
Tpsanoukoid. UucTky pelicdenepa HaLo NPOH3BOAUTL NEPHOJHUECKH,
TaK KaK TYllb JAOBOJLHO OBICTPO COXHET. BpluepueHHBIE JHHHH
JOJIKHBL GBITh HAJIHTHIMH H 3aJaHHOH TOJIIIHHBI.

YTo6Bl IONYUHTh JHHHIO HEOGXOLHUMOMH TOJIIWHB, CTBOPKH DPei-
cenepa ycTaHABJHBAIOT IO WIKaJe TOJIUMH BHadyasje NPHONH3H-
TeJbHO, 3aTeM pelicdenep OnpoGLIBAIOT H KOPPEKTHPYIOT BEIGpAH-
Hplfi pacTBOp. PefichenepoM MOXKHO BHUEDUHBATbL JHHHH TONLUIHHOH
0,1—1,0 mm.

BrruepunBante TOJICTBIX JIMHHIH IPOM3BOJUTCS B.HECKOJBLKO MPH-
eMoB. BHauajie BHIUEPUMBAIOT LIMPOKHM pacTBOpoM pelicdenepa
BEPXHIOI0 vacTh JUHUH. [Ipu sToM BepxHss CcTBODKa peHchenepa
IOMXKHA COBHAfaTh ¢ BepXHeHd rpaHuIel JHHHH. 3aTE€M NPOBOAAT
HHXKHIOIO YacTh JIMHHM, COBMellas HUMKHIOI CTBOPKY peicdenepa
C HHxHeH rpanuumedl nuHun. Ecnu B cepeiuHE JUHHH OCTAJCA MpO-
CBET, €ro 3aJHBAIOT TYIIBIO C IOMOWIbIO peHcdenepa HIA KHCTH.
Ilpumenenne ppofinoro pefichenepa 3HAYUTENBHO YNPOILAET BHI-
YePUMBAHHE TOJICTBHIX JHHHH. ;

Bpawaronuiicss peficpenep HasmBaerca Kpusonosckoil. Kpuso-
HOXKH OBIBAIOT OJNMHADHBIMH M ABOHHBIMH. OIHMHAPHAST KPHBO-
HOXKa (puc. 31,a) umeer pefichenep ¢ H3OTHYTHIMH CTBOPKAMH
nepa. Pefichenep npuKpenyed K CTEepPKHIO, CBOGOAHO Bpallaiouie-
mycst B pyuke (Tpybke), ecau MexXxAay TralkoR H pyuxodl Ha
crepkHe ecTbh 3a30p. Kourprafika npennasnayena Jsi COXPaHEHHSA
NoJIOXeHus, npuganuoro rafike. Ecau rafixa ¢ KOHTpra#kofl 3aBHH-
yeHa N0 ynopa, KpHBOHOXKa Oygmer paborath Kak pefichenep. Uem
KOpOue CTBODKH pelichenepa M Kpyue HX H3rub, TeM NOABHKHEE
KPHBOHOXKKA.

JBofinas KpPHBOHOXKAa — 3TO Bpauialowuiics ABOHHOA peHcde-
nep (pume. 31,6). IlpenHasnaueHa IJsi OJHOBPEMEHHOIO BblYepYH-
BaHHA ABYX NapaJliie/bHHX KPHBHIX.

KpHBOHOXKKA [OJIKHA OTBEUaTh TeM XKe TpeOOBAHHAM, KOTOPHIE
npenwpaBasoTca X pefichenepy. HonossHHTeNbHEIM YCJIOBHEM ABJSA-
eTcsl CBOGOJHOE BpAILEHHe CTEPIKHS, Ha KOTOPOM YKpeleHa KPHBO-
HOXKa, BHYTPH pPyukH. Eciu cTepkeHb NOrHYT, ero IPOKATHIBAIOT
MeXIY MeTAJNJHYECKHMH IJIACTHHKAMH. PXaBUMHY H Tpssb CUH-
IAI0T LIKYPKOH ¥ TPAMOYKOH, CMOYEHHOH B KepOCHHEe. 3aTOYKy
KPHBOHOXKKH BBLINOJIHSIIOT TaK e, Kak M peficdenepa, npu aToM
rafiky ¥ KOHTprailky 3aBHHUMBaIOT RO Yymopa. [IBOHHyI0 KpHBO-
HOXKKY TOUAT TAK Ke, KaK H OJUHAPHYIO.

Xopowo 3aToueHHAsT KPHBOHOXKKA NOJXKHA JABATh JIMHHH ORH-
HAKOBOH TOJILMHEl ¢ POBHBIMH KpasMH. B mioxo saroueHHOH KpH-
BOHOJKKE KOPOTKasi CTBOpPKAa A4eT DBAaHYyIO JHHHIO, a JJIMHHAs pe-
JKeT Gymary.

ITpu paboTe KPHBOHOXKKOH 3430p MeXJy rafikaMu XOMKEeH OHITh
He Gosee 0,5 MM, Tax Kax GOJBLINI 3a30p 3aTPYLHSET YCTAHOBKY
KPHBOHOXKM Ha ueprexke. KPHBOHOXKKY cJefyeT AepKaTb CTPOro
BepTHKAJIbHO (pHc. 32), 3TO OKHO W3 BaxkHeHIIHX ycJaOBUH KavecT-
BeHHOH paborel. He cseayer Bpamars mnajgbuamu pyIKy KpPHBO-
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HOXKH, TAK K4K 5TO HApYyHiaeT BePTHKaJbHOCTL nogoxenus. Ha-
JKHM H CKOpPOCThL TaKHe ke, Kak W npH pabore peiicthenepom. On-
HaKO IIPH KPYTHIX usrubax JHHHH HaKUM HeODXOJHMO HECKOJBLKO
YCHIIUTb, & [BHXKeHHEe 3aMEeNJHTb, IPH 5TOM KPHBOHOXKKY BeLyT
JABHXXEHHEM KHCTH, onupasch Ha MuauHel. Cna6o H30THYTHE JHHHH
IPOBOLAT ABHXKeHHeM BCell PYKM, YAOOHOEe IOJOXKEHHe KOTOPOH u3-
6HpaeTcs CaMHM YEPTEXKHHKOM,

2. 0

Puc. 31. KpHBOHOXKH Puc. 32. TlonoxeHHe KPHBOHOXKKH IIPH
4epueHHH

o,1M :

0,6Mm

Puc. 33. YnpaxkreHus no paboTe KPHBOHOXKKOM

YepTuTh KPHBOHOXKOH MOXKHO B JI000M HanpasjeHuH. UTOGEH
OBJIAJIETh HABLIKAMH PabOTH € KPHBOHOXKOH, BBHINOJHSIOT ynpa-
HeHHs 10 BBIYEPUABAHHKIO JHHHE IO CJEAY» BIPaBO, BJIEBO, OT cebs
u K cebe (puc. 33). Ecau KpHBOHOXKKa COILIA C JHHHH OPHTHHAJA
HJIH HEOGXOLMMO IepeMEHHTh IOJOMKEHHE DYKH, ee NPHIOAHHMAIOT
H, OCTABHB HEeOOJBIIOH pasphiB, BHOBL ONYCKAOT Ha JIHHHIO, NpO-
HOJIKasi JBYMIKEHHe. Pa3prBH B KOHLEe PabOThLl COCTUHSIOT HEPOM.

§ 16. YEPTE)XHbIE ILHPKYJH

Yeprescuoii (kpyzosoil) yupkyss (puc. 34,a) npuUMeHseTcs HpPH
BHIUEDUHBAHUHH AYr M OKPYXKHOCTEH AMaMeTpoM Gojee b MM TYUIbIO
und  KapaHpgamom. OpnHa HOXKKA UHPKYJAS HMEET LIAPHHPHOe
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CoelHHEHHE C HAKOHEYHHKOM, B KOTOPBIH BCTABJSIIOT Kapaupjall
(puc. 32,6) mnu uupKyJAbHEI peficchenep. IlapHEpHOE cOelHHEHHE
ofecrieunBaeT NepHeHAHKYASAPHOCTh pefichenepa K NJIOCKOCTH dep-
Texka. JIJs BEIUEPUHBAHHS OKPYKHOCTEH nAuaMeTpoM Gosee 150 Mm
HCIIOJB3yeTCd  yAJAuHHTeab (puc. 34,8). Ilpu npoBelLeHHH H3
ONHOTO LIEHTPA HECKOJbKHX KOHIEHTPHYECKHX OKPYKHOCTEH IpHMe-
HAIOT CIeUMaJbHble HFONKH ¥ LeHTPHKH (puc. 34,2). Hoxkka mup-
KyJsl ¢ WIVIOH mojkHa ObITh HEMHOTO JJIHHHEe HOXKH ¢ pelichene-
pom uam rpaduTOoM, MPH TAKOM COCTOSHHWH HHPKYyJeM Jjerude pabo-
TAaTh,

Kponyupryas (puc. 35, a). IlpegnasHaueH [Jsd BHUYEPUHBAHHS
LYT U OKpPYXHOCTEH HeGOJMLILHX pasMepoB — no0 7 MM. UTobH ka-
YeCTBO YePueHMs] GBIIO BBHICOKHMM, CTEPIKEHb C HIVIOH HOJNMKEH CBO-
60HO BpamaThCH B IOJOM HMIHHApPe M He KauaThesl. Ochb Lieuex
peificdenepa HOMKHA HAXOJUTHCS B OJRHOH IJIOCKOCTH C OCbIO HIVILI
¥ COBIAJaTh C ee ocTpHeM (puc. 35,0).

Bo BpeMsi paGoTH KDOHIHPKYJAEM HrJja JOJKHa OBITb IIep-
NEeHAMKYASApHA K TMJIOCKOCTH uYeprexka. IIpH vepueHHW BHadaje
YyCTaHABJIHBAIOT HIVMY, 34TeM onyckKaloT pelicdelep H BPAmalOT €ro
ClleBa HAmpaBO ORMH pas3 IO NOJYyYeHHS TPe6yeMOro M306pakeHus.
Pasmep BbluepuyrBaeMOl OKpPYXKHOCTH YCTaHABJHBAeTCS PEryjaupo-
BOYHBIM BHHTOM, TOJIIIMHA JHHHH — 3a)KHMHBLIM BHHTOM. IT0 OKOH-
yaHHu paboThl cHawana MNOLHHMAIOT pelichenep, a 3areM HIIY.

ITepen HauanoMm paGoOTHL BHIONHSIOT NPOBEPKY M 3aTOYKY HUP-
kyne#. Ecndg Hrsipl B OUPKyJAe HenpaBHJIbHOH (DOPMEI HJIM OHH 3a-
TYOMWIHCh, MX 3aTauHBaloOT. IlJsg STOr0 Hriy BEIHHMAIOT H3 HOXKKH
UHPKYJIs H PaBHOMEpHO O6TauMBalOT GOKOBBIE CTOPOHBH Ha HaxX-

@ 72

o —

Puc, 34. Ueprexupit uuprymm
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Puc. 85. Kponunpryss (a), pabouee mnoJoxe-
HHe urael (6)

nayHo#t Gymare. [IpH ycTaHOBKe HIVI B IHPKYyJe HeOOXOAMMO [IO-
BUTLCA HX OJHMHAKOBOH INJMHBE H CXOOHMOCTH B onHOil Touke. [Tocne
ITOr0 HX 3aKPemJsOT 32XKHMHEIMH BHHTaMH. Paspenenue HOXKeK
LUPKYJIst peryJHpyeTcss BHHTAMH IIADHUPHOTO YCTPOHCTBA.

Uro6rl yCcTpaHHTh KayaHHe HIVILI, €€ BBHIBHHUHBAIOT, OTHENAIOT
pefichenep OT MOJIOrO UHJIHMHAPA M yAapaMH MOJOTOYKA YMEHL-
1IAJOT OTBEPCTHE HHIKHEro KOoHLA muaumeapa. bokosoe Kauanue pefi-
chenepa ycTpaHseTcs NPOYHBIM 3aKpelJeHHeM TpYyRuHbH. Tyroe
BpaljeHHe HIabl B TPyOKe yKaswBaeT Ha ee HCKpHBieHnue. [loruy-
THIfl CTepAKEHb INPOKATHIBAIOT MEXAY MeTaJJHUeCKHUMH IJIACTH-
HaMH. PXKaBUHHY M IpA3b OUHILAKT IUKYPKON M NPOTHPAmOT Tpi-
MOYKOH, CMOUEHHOH B KepOCHHe.

3areM NpHCTYNaloT K 3aToukKe peHedelepa, KPOHUHPKYJISL.
YpaBHHUBaHHE CTBOPOK peficefepa BHIIONHSAETCS BPalleHUeM KpPOH-
HUPKYJNsl Ha OpycKe NPH BEPTHKAJLHOM IIOJNOXKEHHH HrJbl. [locne
5TOTO BHINOJAHAIOT 3aTOYKY BHEIIHHX CTOPOH CTBOPOK pefichenepa,
npejBapHTEJLHO BHIHYB HIMIy H3 KPOHLHPKY/AfA. 3aTOUKA KPOHIHP-
KyJsi TpOBEpsieTCs BHIUEPUHBAHMEM OKDYKHOCTEl pasHOoro maua-
MeTpa H TOMUIMHBL. Ecam JIHUHHSA TOJyyaeTcs DBaHOH, peficdenep
3aTaYHBAIOT BHOBE.

T'nasa 5.
PABOTA KPACKAMH

§ 17. KPACKH OJ1d OPOPMJIEHHSA KAPT

Axeapens — npo3pauHsle, pa3BoOJHMble BOJIOH Kkpacku. Kpacamum
BELIECTBOM B aKBapeau SBJIAIOTCS NHIMEHTH. B kayecTBe cBasyo-
IEr0 BELIeCTBA NMPHMEHAETCS PACTHTeNLHLIH KjeH, XOpOmo pacTso-
pPUMBIEl B BOJE: BHINHEBBIH KJeH, ryMmuapalCHK, MAEKCTPHH, MeJ
K T. I. B cocTaB akBapenH BXOAAT TaKXKe OObIUHbIE HOOaBKH.

AxBapesnb OTIHYaeTCs YHCTOTOH IBeTa, NMO3TOMY paboTaloT €lo
06ruHO Ha Gesoff GyMare, OKpamHBas TOHKHM CJOeM.
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K axpapenbHbIM KpackaMm mpeibssdsiercs psg rpeéosanuil. Onn
JOJIKHBI 6BITh CBETOCTOHKHMH, T. € He MEHSTb CBOH LBET IPH AJH-
TEeIbHOM BO3JeHcTBHH ocBeleHnns. CBeTOCTOHKOCTh 000sHayaercs
Ha STHKETKe Habopa KpacoK 3Be3joiykaMmH. Uem 6oJiblue 3BE3JI0YEK,
TeM Gosee cTOHKa KpacKa K CBETY.

AxBapeibHble KDacKH [OOJIKHBI ObICTPO PasBOAHTHCA B BOAE H
He JdaBaTh GOJBIIOrO OCajKa uepes dyac-ZBa IOCle pasBejleHus,
JIOJIKHBl CMBIBAThCS C NOBEPXHOCTH OyMarun BAaTHBIM TAMIIOHOM,
CMOYEHHEIM B BOJE, HO He JOJIXKHBI CTH-
paTtecsi cyxoit Baroil. Ilpm oxpacke [oJi-
JKHEl PAaBHOMEPHO pacHpelesiThCes IO Io-
BEPXHOCTH OyMard.

AkBapeJsbHBle KPACKH BbIyCKalOTCS IO-
aJycyxuMu (B ¢opMoukax) M nacroobpas-
HEIMH (B TiOOukax). Has kaprorpacguue-
ckux pabor HauboJsee NPHUIOAHL aKBape/b-
Hble Kpackd B HabGope — «JleHmurpag»,
«HeBa», «AxBapenb». B HaGopax OniBaer
or 6 10 30 Kpacox.

PasBeseHne KpacOK H OKpallNBaHUe
IJIOMIafeH NPOMSBOAKUTCS IPH NOMOILH KH- ' X
cToueK {puc. 36), KauecTBO KOTODHIX 3aBH- 7 j
CHT B IIePBYIO Ouepelb OT BHIA BOJIOCKOB, !
U3 KOTOpPHIX OHH HSI'OTOBJIEHLl. JlywmeMu
CYHTAIOTCH KOJOHKOBEIE KHCTH, HEIJIOXHE —
OeJqHybd M XOpbKOBhIe. JJsi OKpalIuBaHHS
HEeCJIOXKHBIX II0 KOH(HIYypaLMH IJomianei
BIIOJIHE MOKHO IIOJIb30BATbCH KHCTSIMHM H3
CHHTETHYECKOro BOJIOca. XOpOIIHe KHCTOY-  Puc. 36. Kucru
KH ynpyrs, B6upamoT B cebs MHOrO BJlATH.

Kuctu BrImycKalooTcsi pasHBIX pasMepos, OT l-ro no 24-ro Ho-
Mepa. Pasmep KHCTH cOOTBeTcTByeT ee BejnuuHe. Ilostomy nis
OKpall¥BaHuA OGOJLLINX Iomaled 6epyTcs KHCTH OOJLIUHX pas-
mepoB—Ne 5, 7, 12, nna Heboabmux muomaned—Ne 1, 2. Huas
HEKOTOPBIX KaprorpaduyeckKux pabor yAoOHH ABYXKOHEUHBEIE KHCTH.

KauecTBo KHCTOUKH oOmpegensiercs Takxe (HOpMOH, KOTOPYIO
NPHHHMAIOT BOJIOCKM IIDH CMAauYMBaHUM, OHHU JOJKHEI JaBaTh
ocTpu# Kodew. OTKIOHHBIIMECS OT Iyuka BOJOCKH IIOJpe3aTh
He CJeLYeT, HX OCTOPOXHO OOXKHralooT, IPEeNBAPHTENbHO ONYCTHB
KHCTh B BOJY. O6sa3aTenbHa NPOMBIBKA KHCTeH mocie paGoTsl B 4H:
CTOH BOJZe HJIM cJaboM pacTBOpe IHTheBOH conapl. XpaHHTL KH-
CTOYKH CJeJyeT CYXHMH B KOPOOKe, yTOOH HE 3aMHHAJNHCL BOJOCKH.

Hauunas pa6orath ¢ HOBBIM Hab0pOM akKBapeJbHBIX KpPacok,
OYeHb IOJNIE3HO CHAeNaTh HAKpPacky Ha Oymare B IOPSAIKE PAaCIOJO-
KeHHs Kpacok B KopoOke. Has Kaxaod KpackdH MOMKHO CHAeNaThb
HAKPAacKu ¢J1aboro W CHJIBLHOrO TOHOB. CHHMas C HOBHIX KPacox
06epTKy ¢ HasBaHMeM KDACKH, PeKOMEHAYeTCs He BLIODAcLIBATL ee,

M TpHKJIEeHTb noj (GOPMOUYKOA Ha JgHe KOPOGKH. IDTO 06Jerudr
nosb3oBanyue HabopoOM.

1G]
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B na6Gopax HasBaHHs KPACOK falorcest no ux usery. Hanpumep,
B «AKBapeau XylLoxkecTBeHHOH» (B ¢opmouxax) 16 ciaeLyiomux
Kpacok: JHMOHHAS, XKeJTas, 30JOTHCTas, OpaHXKeBas, pO30Bas,
ajag, kpacHas, sejenas, M3yMpPyJAHO-3eJeHas, CHHsAA, OHpIO30Bas,
KOpHYHEeBas, KpacHO-KOpHYHeBas, (HOJETOBO-pO30Basi, (PHOJETO-
Bas, YepHad.

Onmnu m Te e KpackH B pasHEIX Hafopax mOpod MMelT pas-
Hple HasBaHusi. Hanmpumep, KpacHasi Kpacka MOXeT HasbBATLCA
KHHOBADPDIO, KAPMHHHBIM JIAKOM, KaPMUHOM.

T'yawe — Hempo3payHble, pasBOAMMEE BOLOH KpPACKH Ha KJelo
M C npuMecbio Oeams. HempospayHOCTh KPACOK NO3BOJISIET HAKJIA-
OBIBATL CBETJBIE KPacku Ha TemHbe. IIpumech Genms mpupaer rya-
LIEBHIM KpacKaM MaTOBYI0O 6apxaTHCTocTb. [IpHMeHSIOTCS IpH M3ro-
TOBJIEHHH ODHMIHHAJOB OOJIOXKEK KapT, araacoB H T. II.

Temnepa — xpacku, pasBOLMMEIE BOAOH, B KOTOPLIX CBSI3YyIO-
WM BEIIECTBOM CJYXKAT sMyabcuH. IIpuMmensiotcs npu odopwmie-
HHH aBTOPCKHX OpHIHHAJIOB.

§ 18. TEXHHUKA PABOTHI IIPH POBHOH
$OHOBON OKPACKE

doHOBasl OKpacKa mojpasyMeBaeT POBHOE OKpAlIMBaHHE NVIOLIAAM.
Hnsi oBecneyeHus: (HOHOBOH OKpacKH HeOOXOOHMMEI 3HAHHE TEXHHKH
packpalidBaHys, a TaKiKe NPaBHIbHAs HOATOTOBKA Kpacok U Oy-
MAar.

Buayane pasBomsT Kpacky, TaK KaK OHA NOJXKHA OTCTOSTHCS.
Kpacxu pexoMeriyeTcs pasBOZUTbL B HELHPOKOH mOCynae, BOALI
B KOTOPOH HOJKHO OBITh He MeHee 2—2,5 cM mo Beicore. CBexe-
pasBeleHHas W rycTas aKBapeabHas KPAacKH JAIOT NPH OKpallHBa-
HMH IIOJIOCH M nATHA. BepXuui cio# OTCTOABLIEHCS KDPAacKH Iepe-
JMBAIOT B YACTYIO IIOCYLY H €10 TIOJAL3YIOTCS NPH (OHOBOH OKpacke.
OGbiuHO Kpacka oTcrauBaeTcs okojo uaca. IIpm Henmocrartke Bpe-
MeHH OT KPYIHBIX YaCTHI[ IH'MeHTa B PasBeleHHOH Kpacke uzbGas-
Js10Tcs (QUABTPOBAHHEM. DpaTh KpacKy HYXKHO TOJLKO C BEPXHEro
CJIOSL TIPHIOTOBJIEGHHOTO pacTBOpa, He JOTPAaruBasch KHCTBIO JO
OCEBINHX HA [JHO YaCTHL. Pa3BOAMTH KPACKH HYIKHO CTOJBKO, UTOGLI
ee XBaTHJIO JJs okpackd. Ilepen paboro# Bcerza penaior npobHoe
OKpallHBaHHUE.

HOuns dGoHOBOH packpacku mopbupaercs miaoTHas Genas Gymara,
®KejsaresJrHO Ge3 OTTEHKOB H 6e3 HOCTOPOHHMX BKJIOweHHH. CrTi-
pars Ha Gymare, nojjexalledl OKpaumIMBaHHIO, KaTErOPHYECKH 3a-
npemeHo, TAK KaK INpH OKpawMBaHHu OyayT oO6pa30BHIBATHCS
nATHA, KOTOpble HeJb3s HCHPaBHTh. 3aKpeNJIeHHYIo Ha daHepe WiH
KaprToHe 6yMary cMadHBaioT C [IOMONIbIO KHCTH HJH BATHOTO TaM-
noHAa guCTOH BOJOH.

K doHOBOH oKXpacKe NMPHUCTYNAlOT TOJbKO IIOCJIE TOTO, Kak Oy-
Mmara BbicoxHeT. KpacfiT 0653aTeNbHO NPH HAKICHHOM INOJIOXKEHHH
6ymMary JBHIKEHHEM KHCTH CJIeBa HAIlpasO0 M CHOBA, YXKe HHIKE,
cnpaBa HaneBo. OKpacKy HAYHHAIOT C BePXHeH YacTH KOHTypa.

44



Bymary nosopaumBaiorT Tak, urobsl yskas CTOpPOHAa OKpALIMBAEMOH
nosepxHocTH Oblia BBepXy. IIpH 9TOM Ha KHCTH BCeria ROJKeH
6biTh H3OBITOK KpackKM B BHAC Kpacouyoro Bajlka, TakK Kak
OKpacKa MOJYCYXOH KHCTBIO IHPHBOXMT K mnojaocaM. ITostomy Ha
KHCTb 6epyT CTOJIBKO KpacKH, UTOOH! ee ObIO B H30GBITKE, HO UTOOL!
OHa B TO Xe BpeMs He Kamnaja ¢ KHCTH. EcJH Kpacodublil Baauk
HCCSIK, TO KHCTOYKOIl cHOBa Jo6GHpaioT kKpacky. [Ipm aTOM Kpacky
Bcerfia OepyT cBepxy pactBopa. Maaumer KpackdH BHH3Y OKpalleH-
HOM nUIomafu CHHMAaT KHUCTBIO, NPEIBAPHTENALHO OCYLIEHHOMH
0 NpOMOKAaTeNbHYI0 GyMary.

[BuxeHnsi KUCTH NOJNKHHE OLITb IJIaBHBIMH, HE OYeHb OBICT-
pBIMH, UTOOH He MCKa3HUTh TPaHHLy OKpalluBaeMoH miouwajid. B To
Ke BpeMsi paboTaTbh MENJIEHHO HENb3s, TaK Kak MOACHXAKnIas
Kpacka MOXeT JAarh IoJoch. Hu B KoeM ciaydae He clefyeT INH-
TaTbCsd IOANpPABJSATL YK€ OKpalleHHBle Y4acTKH. DTO IPHBEIET
K nATHaM. Eclu HY)KHO TNOBTOPHTH OKPACKy AJA YCHJEGHHS TOHA,
TO JydYlle NOBTOPHTbL OKpallMBaHHe B OOpPATHOM HAaNpaBlEHHH H
JHIOb IIOCJe TOr'0, KakK BBICOXHET IepBasi OKpackKa.

Ilmomangu co cnoxHOA KoHpurypanueil Bo uabexanue o6paso-
BaHHS NATEH HJIM ITOJIOC OKpAIWBAIOT IO dacTaM. s 3TOro B Xa-
YecTBe IPaHHI, NPHHHMAIOT PasJIMYHbIE JHHUM Ha Oymare (HODOTH,
pexu, MepuauaHel u T. 11.). He caegyer npocymuBath OKpalleHHYIO
niomwanb NpoMOKaTeNbHOH 6yMaroi.

Ecnu #Ha okpalleHHON njomanu ob6Hapy:xkarcs NATHA, HE HYXKHO
CHeUHTh NepejesaTbh paboTy 3aHoBO. B GOJNBIUHHCTBE ClydaeB ee
MOXKHO monpaBuTh. Hanpumep, Gosjee TeMHLIe NATHA JEerkKo ocnad-
JsI0TCA MArKOH pesauwHKoil. EciaH nsTHO GOJBLIOrO pasmepa, TO ero
IPOMBLIBAIOT BATHBEIM TAMIOHOM HJIM KHCTLIO YHCTOH BONOH, a4 CMBI-
TYI0O Kpacky mnpoMokaior Oymaro#i. Muorpga mnomoraer OpOMBIBKA
MLUIBHEIM pacTBopoM. CBeTsible HsATHA 3aKPallHBAIOT HOJYCYXOH
KHCTBIO, CTapasich He 3aXOAHTb 3a Npelesnl nATHA. B Tex caydasx,
KOrla BHIUIENEpeYHCHIeHHble NPHEeMBl HE I[IOMOTraloT, [enaioT «3a-
niarkys. s sToro wHCTHH JAHCT 6yMard OKpalldBAIOT B HYXKHHIH
TOH, BEIPE3aI0OT M3 HEro «3aIjlaTKy», ¢ O0OpaTHOH CTOPOHBEl YTOHb-
IN2IOT ee Kpasi H 3aKJeHBAIOT MCIOPUCHHOE MECTO. :

Hy:KHEBIfl 1BeT JaJs1 OKPacOK MOXKHO IOJYYHThL JBYMS CIIOCO-
6aMu: MeXaHHUYecKUM H JeccHpoBKOH. TIpu MexaHuweckoM crocobe
HYXKHBIH IIBETOBOJ TOH MOJYYalOT CMEIIEHHEM pPAasJIHUHLIX KPacok.
Hanpumep, 4TOOBl NOJYYUThL 3€J€HLIH UBET, CMELINBAIOT JKEJTYI0 1
ronybyio kKpacku. IIpu JecCHPOBKEe HYIKHEIM HBET NOJYYAETCH my-
TEM [OCJHENOBATEIbHOTO HAJOMXKEHHsT ONHOH KPacKH NpH OKpallu-
BaHuM Ha Japyryio. Hampumep, 3eneHnifi IBET MOKHO IIOJAYYHTH,
OKpacHB rony6yro miomanb XeaTod Kpackoif. Cnoco6 seccHpoBKH
06BLIYHO NPHMEHSIeTCs] IPH HCIpPaBJeHHH paboT, a TakxkKe NPH NOM-
Gope GoJiee TapMOHHYHOTO COYETAHHMS LBETOB. KcTaTH, HCTONL3YS
rosiy6yio, PO3OBYIO H IKENThle KpacKH, MOMXKHO IIOJYUHTL 3€JICHHIH,
OpaHXKeBLIH M CHHHI IBeTa.

Pafora xpacuTelsaMH OTJIHYAETCH OT TEXHOJOTHH OKPACKH akK-
BapeJIbHEIMH KpackamMi. BO-IepBLIX, KPacHTeNH He HYXKIAnTCH

45



B orcrausaHud. Bo-BTOPHIX, OHH NPOHHKAOT B Tosiwy Gymary, a no-
TOMY HE CMBIBAIOTCSt BOAOH ¢ OKpalleHHOH noBepxHoctu. Hakonen,
KpacuTean NnpHu Ooxpacke Oymaru He jalor poBHoro ¢oxa. Kak npa-
BUJIO, MepBble ABHKEHHA KHCTH CO3Jal0T 060Jee HHTEHCHBHYIO
OKpacky, 4eM nocJenyloIine (KpacuTeab GLICTPO BIUTHIBaeTcs B 6y-
mary). ITosromy npu paGoTe Ha uepTeXHOH GyMare MOJbL3YIOTCS He
KPAaCHTeIAMH, 2 aKBAPEJBHBIMHA KPAaCKaMH.

Kpacurenn WHPOKO NPUMEHSIOT NpPH OKpacke Kaprorpaduue-
CKHX (HOTOM306paKEHHH HJIH NPU H3TOTOBJEHHH KPACOYHEIX ODHTH-
HaJOB KapT mo OcOGO# TEeXHOJMOTHH Ha ChNelHajbHol Oymare (CM.
§ 103). B xauecTBe (poTOMaTEpHAJ A HCNONbL3YIOT MaTOBYIO (OTO-
Oymary, parmoulyno 6ojee BHICOKOE Ka4eCTBO OKPACKH IO CpPaBHEHMIO
C rasHUeBOd. B KauecTBe KpacHTeseH OOGBIYHO HCIOJB3YIOT CIe-
IHAJbHBE (DOTOKDACHTEH.

JJois paBHOMEPHOro pacnpefeleHHs KpPacHTeJst 0 IIOBEPXHOCTH
¢orobyMmaruy B KpacHTelb A00aBJASIOT TVIHLEPHH M IOJHBHHHJIOBHIA
KJed.

TaaBa 6.
HMPUPTHI U HAANIUCH HA KAPTAX

§ 19. SHAYEHHE HANNNCEHX HA KAPTAX

Ha xaprax pasJiHYyHOro COAEp:KaHHSA, HasHaueHHs ¥ MaciuiTaboB
u306pakeHHe NMPUPOJHBIX M COLHAJbHO-9KOHOMHUECKHX OGBEKTOB H
SBJIEHHH YCJIOBHBIMH 3HaKaMH [ONOJHSETCS HaJIHCAMH.

ITo cBoeMy 3HaueHHI0) HAANHCH ABJASIOTCA: COGCTBEHHBIMH Ha-
3BaHHsMH reorpadHyeckux 00beKTOB (rOpOZOB, peK, 03ep H Ap.),
YCJIOBHBIMH 3HaKaMH, COGCTBEHHBIMH Ha3BaHHAMH H YCJIOBHEIMH
3HAKaMH OJHOBDEMEHHO, NOSCHUTENBbHBIME CJOBaMH (03epo, ropa,
COBX03 — YACTO B COKpAUIEHHOH (opMe, HHCJAOBEIE XapaKTEPHCTHKH
H Ip.), TMOSICHUTENbHEIM TEKCTOM.

Haanucuw Ha xaprax HOMOraloT MX YTEHHIO M JI€TaJIbHOMY H3Y-
YEHHIO COLEPKaHH.

HapnucH Ha KapraxX BBUIOJHSIOTCS PpAasMYHBIME IIpHGbTaMH,
OTJaHYAMUMECS pHCYyHKOM OykB. Tak, Hanpumep, aias tonorpadu-
yeckux KapT macwraba 1:10000 wcmoansyercs 15 pasiHYHBIX
wpudproB. PHCYHOK OyKB KaxXJ0ro wpudra HMeeT JMEMEHTH, MpPHU-
CyLIHe TOJBKO JAHHOMY LIDHOPTY.

JJast rpynn pPOACTBeHHBIX OODBEKTOB INIPHMEHSIOTCS ONpeJeNieH-
Hele wpH@TH. HanpuMep, Ha tonorpadHyeckux kapTax Mmacuuraba
1:10000 znst HasBaHHH ropofoB — 5 IWIPHGTOB NPIMOro Hauepra-
HUS, JJIs1 Has3BaHHH OOGBEKTOB TrHApOrpadui— 2 KypCHBHBIX
wpudra. [Toanucu HasBaHMH rOPOLOB HJH DEK, BHIIOJHEHHBIE CO-
OTBETCTBYIOUIHMHE IIPHGTAMH, ABJAAIOTCA OLHOBPEMEHHO H COGCTBEH-
HHIMH HAMMEHOBAHWSMH, H YCJAOBHBIMH 3HaKaMH, 0603HAYAIOMIMMH
HMEHHO Te OGBEeKTh, K IPYiNe KOTOPHIX OHH OTHOCATCA.
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§ 20. OCTOBHDBIE LIPUOTbHI H METOZHKA
BbIYEPYHUBAH¥SA BYKB U CJIOB

ITpaBunpHOEe BRUEpuUHBaHME HAANHCeH Ha CHeMOYHBIX M COCTABH-
TeJbCKHX OPHIHHAJNAX KapT OCHOBHIBAETCS Ha 3HAHHH OCOOEHHOCTel
pasJMuHLEIX WPHGTOB M COOMIONEHHH NMPaBHJ MX DOCTPOeHHsA. B oc-
HOBe PUCYHKa OYKB HAJHBHBIX WIPHQTOB, KOTOPbIE NPHMEHSIOTCH Ha
Tonorpapuueckux W IPYTHX KapTax, JexKaT MX OCTOBHEIE MIPH(TH.
Takoe HasBanWe OHM HMEIOT MOTOMY, YTO BCE 3JNEMEHTHl UX GYKB —
TOHKHe, BoJocHue, nuunu (0,15 MMm), KoTOphle 06pas3yloT OCTOB
6yke cooTBeTCTBYIOINEro HasmusHoro mpudra. Ha ocHoBe OCTOBHBIX
OYKB MOKHO BOCHpOH3BecTH GYKBH HajuBHOro mpudra. Hampn-
Mep, OCTOBHBLIH NPEBHUH KYpCHB, KaKk ¥ HaJHBHOH,— HIpH(T y3Kui,
e HMeeT INOJACeUeR M HMKHHMX NMparHX saxpyrsaeHnit. Ha puc. 37 no-
KasaHel GYKBHl TOrO0 wpHGTa B HAJHBHOM (KOHTYpPOM) H OCTOB-
HOM (YTOJILIEHHOMN JIHHWEH) HCHNOJHEHHH.

Ilpu nepexore OT HAAHMBHOrO IIpH(PTAa K OCTORHOMY DYKOBOA-
CTBYIOTCSI NPaBHJIOM: OCTOBHBIH WIPH(T JOJKEH COXPAHHUThL BHICOTY,
IIHPHHY, PUCYHOK GYyxB cBoero HanupHOro mpudra. Cobaiofenue
9THX IPABHJ HEOOXOINHMO JJISI TOrO, YTOOK HaANHCH, BHIIOJHEHHBIE
OCTOBHHIMH UIpH(TAMH Ha TNOJEBEIX K COCTABHTEIBCKUX OPHIHHA-
J1ax Kapr, 3aHHMaJH TaKylo Ke IJIOWAa[b, KaKy0 3adMyT HaJIHCH,
BOCMPOU3BEIEHHBIE HAJUBHBIMH LIPpHGTAMH.

Ha puc. 37 noxasasa cucTeMma nepexoia TpeX HaTHBHREIX Kyp-
cusHbix wpudToB: dpesnero, BCAM u JluTeparypHOro K MX OCTOB-
HBIM HauepTaHHsM.

B rtonorpaguueckoM uYepueHWH HCIOJBL3YIOT ABA BHIA OCTOBHEIX
mpmb"rox;: Ocrosupiit  kypcuB (BCAM) u  OcToBHBIH npaMo#
(puc. 38).

Ocobennoctu mprudra OCTOBHBIH KypCcHB

HIpudgr OcroBHHl KypcHB — HaKJOHNHIH. Haknon 6ykB omnpenesns-
eTcsl BCIIOMOTaTeNbHBEIM TOCTpoeHHeM. Ecim mpoBectu psmn mapad-
JeNbHEX TOPH3OHTAJBHEIX JHHHH, 06pasyiomux CTPOKH H IpoMe-
KYTKH MEXIY HHUMH, TO AJ$S TOJYYeHHs JHMHHH HAaKJIOHA MO ro-
PH3OHTAJBLHOMY HaNpAaBJIEHHIO OT HEKOTOpO# HavaibHON TOUKH
OTKJIAABIBAIOT OTPE30K A/AWHOH, Hampumep, 10 MM, a Mo BepTH-
KaJIbHOMY HanpaBsieHuIo — 5 Takux e otpeskos (50 mwm). Coenu-
HUB KOHLLI TOPU3OHTANBHOTO M BEPTHKAJBLHOTO OTPE3KOB, MOJYUAIOT
nuH#to Haknona 1:5.

CooTHOWIEHNEe IIHPUHE M BLICOTHI GYKBE 5TOTO IIpH(MTA COCTAB-
asiet 3/5, 4TO COOTBETCTBYET I'pYyINile HOPMaJbHHX OYKB, TAKHX, KaK
H, IT, Y. Bykem JKx, Mwm, 1, @, x, [ITm, I, ble, 00 B 1,5—
2,0 pasa npe, yeM HOpPMaJIbHEIE.

IToutn BCE 3arnaBHBe OYKBH 10 CBOEGMY PHCYHKY OTJIHUAIOTCS
or cTpouHHX. [Ipamonunefinble sjieMeHTH 3arMaBHEIX OYKB 3aKaH-
YHBAIOTCS JIBYCTOpPOHHMMH mnonaceuxaMu. CTpOUHEBIE GYKBH HMEIOT
JIEBOCTOPOHHHE TOJCEUKH TOJbKO BBEPXY y KayKAOro JEBOr'O psi-
MOJIMHEHHOrO ajiemenTa. Kak HCKIIOYEHHE, HUXKHUN 31eMEHT GYKBH
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Aa 56 ¥ Mm H 0

Bel2 /6 Ee 33 Wu K fln n
PpTmYy ®@ Xx Yy Uy be
blel 93 O fa 123456789

AFB Hoe MmHH

Be T2 10 Ee 33 Hu Kwx JaIInPp

CeTm¥y d¢p X Huy My 94 o
bolt 33 %@ﬁ@ AA 1234567890

A@E@%{%@ M K

Be Iz [l0 Ee 33 Hu Hr Jin [In Pp
CeTm Yy ©¢ XYy [y be
sz@ﬁ@/@/ﬁ/ 1234567890

Puc. 37. Ilepexon o X HWPH(PTOB K OCTOBHLIM
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OCTOBHLIN KYPCUB.

Aa 56 Ba 2 710 Eé Ko 33
HaKx JInMm Hr Qo IIn
PpCcTm Yy ®dgp Xoc ]y 9u
ITu v blvt by 35 O A5
1234567830

OCTOBHbI [TPAMO

Aa B6BelrAsEe H{m 3z

MaHK TaMmHRB Qo Mn
Pp Cc TrYydid Xx Ly Yy
L bb bleibs 93w Ha

1234567890

Puc. 38. O6pasuut wpudTon

P 3aKaHuUMBAaeTCs ABYCTOPOHHeH mnoiceukoff. IlpaBwle npsAMONTHHeH-
HBIE 3JIeMEHTH CTPOYHHIX OYKB 3aKaHUMBAIOTCS BHH3Y IJIaBHBEIM
3akpyraenueM. B 6ykBax M, L, W, LI, @, T, 4, Y COEIHHHTEJbHEE
9JIeMeHTLl HMEIOT NJI4aBHble O4epTaHus.

Bce oxpyrable GYKBEL UMEIOT B OCHOBE CBOEro PHCYHKa OBaJ —
6ykBy 0. MIx mocrpoeHue nokazaHo Ha pHc. 39.

c6es000n

Puc. 39. Tlocrpoenne GyKB ¢ OKPYIVIBIME 3JIEMEHTAMHY
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Crpounble GYKBBL I H 6 HMeEOT HaACTPOYHLIC SJEMEHTH, P H
y — DOACTpOUHHE, ¢ — K Te, U Apyrue. Beauuuua sTHX 3JeMEHTOB
pPaBHA TOJOBHHE BHICOTH GYKBHL.

B sarnaBumeix 6ykBax B, B, E, )X, 3, H, 3, IO, §I, K u B ctpou-
HBIX H, fl, K, XX CPeJHHH rOpH3OHTAJBHBIH 3JEMEHT BHUEPUHBAETCS
He TOYHO TO reoMeTpHUYecKOH cepenmHe OYKBBI, a HECKOJbLKO BLILIE
(1/10—1/20 BeICOTEI 6YyKBH), a B GykBax A, P, U— umxe cepe-
IOHHHL.

Kpyranie 6ykBe O, C u gpyrue no cpasHenuio ¢ 6yksamu H, IT
KaXXyTCs MEHbINe II0 BHICOTE, MO3TOMY HX BHUEPYMBAIOT HA TOJI-
IUMHY JIHHUH BHIIIE ¥ HHXKE CTPOKH.

Oco6ensoctu wipudpra OCTOBHEEH NpsAMOH

3a ocHOBY pHcyHKa O6ykB aToro wmpHdTa B3sAT WpUdT PybGaensiit
UIHPOKUH ¢ OCTOBHEIM (BOJIOCHHIM) HauepTaHHEM, He HMeEIONHil
noncedek. OTHOWIEHHE WIMPHHEI K BHICOTE HOPMAJAbHBIX OYKB —
3/5. Byxsm JX, II, 1I, IO B 1,5—2 pasa wupe, ueM HOpPMaJbLHLIE.
3arsaBHHE W CTPOYHEE OYKBHI, 32 HCKJIIOYeHHeM a, G, e, p, ¥, d,
HMeIOT OLMHAKOBHIH pHCYHOK. Bce oxpyribie OyKBHE WWIPH(pTA BLI-
yepuHBAKTCA Ha OCHOBe OYKBHL O:a, 6, e, 33, p, Cc, I3, 0w.

Crpounas 6ykBa 6 HMeeT HaACTPOUHBIA 3JeMeHT, y, p — HOJX-
CTPOYHH, G — TOT M Apyro# anemeHTst. [lyiuHa UX paBHa NOJO-
BHHE BHICOTH OYKBHI.

lopusonTanpuble 2/MeMeHTH 3aryaBHBIX M CTPOUHBIX Oyks b,
Be, Ee, 33, X%k, Kx, Hu, bs, bb, 33, IOw0, fda Buiuepunraiorcs
HECKOJIBKO BHIIIE CepeiuHbl, a B 6ykBax A, P, Uu — nuxe.

MeTonHKa BHIYUEpPUHUBAHHA OYKB H CJIOB

Ha noseBHX H COCTABHTENLCKHX OPUTrHHANAX NOLNKHCH OCTOBHBIMU
wpu¢TaMH BHIMONHSIOT BHAYajie OCTPO B3aTOYEHHBIM KapaHAAIIoM
(3T-4T) 6e3 cHALHOTO HaxKuMa Ha Oymary, uToObl He OBIJIO BRAB-
JEeHHBIX JUHUHA. DYKBH B CJIOBAX HE MHUIUYT, 2 BHIYEDPUHBAIOT METO-
IOM HapalHBaHHA IUTPHXa. BrimosHeHHble KapaHAAaUIOM HaAnHCH
3aKpEIVISIIOT TYLIbIO TeM Ke Merojom (§ 7, 12).

BricoTa 3arnaBHbIX GYKB HOJI>KHa ObITh B 1,5 pasa Gosblune BoI-
coThl cTpouHBIX. OJHAKO MPH MeNKOM IIpH(TE HUIHPHHY CTPOUHBIX
GYKB HECKONBLKO YBEJMUYHBAIOT, YTOOLl TIOBHICHTb UHTaeMOCTb. Tax,
OpH BHICOTE CTPOYHBIX O6YKB, paBHOH 2 MM, OHM HMEIOT IIOYTH Ta-
KyI0 e WWHPHHY. FCMH HAAMHCH BBIIOJMHANOTCT OJHHMH 3arjas-
HEIMH OYVKBAMH, TO BCe GYKBEI BBIUEPUMBAIOTCA ONHOHN BBICOTHI.

Ouenb BaXKHBIM SIBJISETCS MPaBHALHAA paccTaHOBKA GYKB B CJIO-
pax. BBuay TOro uto GYKBLI HMMEIOT Pa3/HYHBIH PHCYHOK, IpoMe-
KYTKH MEXIY HHMH B CJIOBAX (MeXOYKBCHHBIE [POCBETHI) ONpele-
JAI0T HE JIMHEHHOH BeJdHumHOll, a NJIoIaibio NpocBeToB. YTOO6bI
6YKBH B CJIOBE 3PHTENBHO BOCHPHHHMAJNCL PABHOMEDHO pacrofo-
JKEHHBIMH, NIPOCBETH MeXAY HHMH J[JOJKHbl OBLITL PABHEIMH IO
IO A H.

[Mpu HanWCcaHMH CJOB COBMIONAIOT CJEAYIOLIHE MNpaBHJAa pac-
craHoBkH GykB. Eciu cocegHHe 3JEMEHTH PALOM CTOAHX OYKB —
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npsiMble, TO JHMHEHHBIH DPOMEXYTOK MeXAy HHMH Oepercs pABHBIM
1/3 wupuue HOpManbHOH OYKBH. IIpH COOTHOLIEHHMH LUHPHHBI U
BBICOTBl HOpMAaJIbHO# OYKBEI, paBHOM 3/5, HpocBeT cocraBHT 1/3
VIO HOPMaJbHOH OYKBHL. YCJOBHO Has3OBEM 3TY MJIOLIAIb
HOpMaJbHHM IIPOCBETOM,

Koraa cocenuue sjieMeHTH OYKB pasfuualorcsl no ¢opme (mps-
MOH M OBaJIbHEIH, NPAMOH H HAKJOHHBLIH, HAKJOHHBLIE H OBaJbHLIH,
00a Hak/JOHHbIe HJaM o0a OBaJbHEIE), TO IJIOWALH POCBETOB
MeXJy OYKBaMH YBEJIHUHUBAIOTCA. YpaBHHBAHHME IIPOCBETOB MEXIY
GyKBaMH JO HOPMaJbLHOIO BEIIOJNHSIOT Ha Tyias, cOaHKas WU pas-
nsurast cocepHue 6yxBel. Ha puc. 40,a noxkasano, 4To NPH OJHHA-
KOBBIX JIHHEHHBIX HHTEpBajax MexAy OyKBaMH B CJIOBE <«IVIHHA»
OyKBa «I'» OTOpPBaNach OT «JI», TaK Kak K HOPMaJbHOMY NPOCBETY
Jo6aBHiack JIOMOJHHTENbHAs IJIOLIALh «
(samrpuxoBana). Urobwl  yCTPaHHTD
STOT 3PUTENbLHO BOCHPHHHMAEMLIH pas-

peiB, OyKBy <«r» CJeLyeT CMEeCTHTh E g-l l/] H i\

Brpaso (puc. 40, 6). 7

[TpoMexyTKH MeXAy cJoBaMH Ge- '—Jg f'l l/] H A
PyTCsL DaBHBIMHM JBOHHOHI ILIHPHHE HOP- |
MaJjbHOll 6yxkBH. IIpH HanucaHum cJioB '
BpaspsjaKy OYyKBLI pa3MelalT TaK, Puc. 40. Paccranoska GyKB
uyToOBI IlepBas U nocjaelnsdst OyKBLl cjoBa B cloBax
NPUXOAMJAMCL Ha HadajJo H  KOHell
cTpokd. IIpu aToM HOMKHA OBITh BHIAEP:KAHA PABHOBEJHKOCTb IIPO-
CBETOB MexJy OykBaMu. Eciau BpaspsiiKy Ha OAHOH CTpPOKe J0JI-
JKHEl OLITh HAaHCaHbl HECKOJBKO CJIOB, TO PacCTOAHHS MeXAY HHMH
genaior B 1,5—2 pasa Gosbllie, yeM MexAy OyKBaMH.

1hin

§ 21. NPABUJIA PASMEILEHHUA NIOANNCEN
HA3BAHUH OBBEKTOB HA KAPTAX

Hacenednusle ONYyHKTH

Haspanue HaceleHHOr0 NYHKTa pacnosiarailoT II0 CTpPOKe, napaji-
JIEJIbHO CEBepHOH (10:KHOH) paMKe KapThl MJH BIOJb napajielei,
NPEMMYLICCTBEHHO ClpaBa OT H3o0paxKeHus NyHKTa (puc. 41,a).
Eciu HeBO3MOXKHO PACIOJNOXKHTL HAANHChL CIpPaBa OT HACENEHHOTO
NYHKTA H3-3a HATPY3KH KapThl APYTHMH 3JeMeHTaMH H308pakeHus,
TO NOANHCL Ha3BAaHHs AENal0T ¢ JIO0OOH CTOPOHBLI, HO U3 BCEX BO3-
MOXKHEIX BapHaHTOB BHIOHDAETCS] TAKOH, NPH KOTOPOM INOANHCH Iie-
peKpHIBAET KaK MOXKHO MEHbUIe APYrHX YCJIOBHLIX 0603HadeHHH
(puc. 41,6). TIpn yacTOoM pAaCHONIOXKEHHH HACEJEHHBIX IYHKTOB Ha
KapTe NOANHCH HX Ha3BAHHH NOJXKHBI SCHO YKas3blBaTb, K KaKOMY
13 HHX OHH oTHOcATcs (puc. 41,8).

Ha xpymsomacmitabHHX Tomorpaduyeckux kKapraxXx Haobpaxe-
HHe KPYNHOr0 HACEJEHHOr0 MYHKTAd MOXKEeT 3aHMMAaTh ABA CMEXHEIX
Jqucra KapTel i Oosee. B 3TOM ciayuae HasBaHHE ero moMelna-
eTcs TaKiKe ChOpaBa, HO Ha TOM JHCTe KapTh, Ha KOTOPOM MOKa-
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p 4
a Puc. 41, Pasmentenue mOAnMMced HACETEHHBIX

YHRTOB
Danunoska _ Lanknoska
Danunoska O [anunoska
DaHinoeka [laHHnoBka
6
npagunsHo é
Mop.ropHoe o3anpypHoe o3anpynHoe
A o Bacunneska Bacunbeska O
Nop,ropHoe BekeToBO O obexeroso
v
pPaAsUNBHO HenpagLILHO

HENPaaguIbHo

3aHa ero Ooabmag vacrb. Hannmuew HasBaHui HeOGOJBIIHX HAace-
JIEHHBIX NMYHKTOB pa3MemaloT, Kak NpaBHJO, cpaBa M TIPOTHB ce-
pelVHH MX H300pakeHH# Ha paccTOAHHH 2—3 MM.

O6bexTo rugporpaduu

HasBanusa pex pacmosaraioT napajJieIbHO PYycIy PeKH IO IIaB-
HOH KDHBOH nWHHH, orubatomell Haunbosee KpymnHBE H3THOH pycna
(puc. 42).

B cnyuae HamHcaHHs CJI0B IO KPHBOH JIMHHH TNPSIMBIM IIpHQ-
TOM OCH OYKB HOJIKHBEl GBITH NEepNeHAUKYJIsPHL K Hell. BriuepuuBag
HazBaHHe pekH OCTOBHBIM KYyDCHBOM IO KPHBOI JHHHH, HAKJOH
O6yKB [OeNaloT OTHOCHUTENbHO HopMaJjeld, NPOBefEHHHX K KpPHUBOH
B HayaJbHOH TouKe Kaxxmo# Oykswel (puc. 43). B o6oux cayuasx
OYKBEL OTHOCHTENBHO JIPYr Apyra OYAYT HMETb PasHEBIH HAKJOH,

Tlopmucu HasBaHHWA pEKH pacrnojarailorT Ha paccrosHuu 0,5—
1,0 MM oT pycaa mo Jn1060H ero cTOpoHe, Tak 4TO6H GBHLIO YyAOOHO
nnis uteHHs (pHC. 44).

KpynHble peku NOANHCHIBAIOT MEJKHM IIPHGTOM B HCTOKE, 60-
Jee KPYNHBIM — B CpeJHEeM TeUCHHH M KPYHNHEIM — B ycThe. Ha To-
norpaduyecKHxX KapTax B TOH 4acTH, IJle PeKa CYIOXO0IHAZ, NOAMHCDH
naercs 3arjaBHHIMH OykBamu. Ecnum mmupuHa peku B Macurabe
KapThl MO3BOJISET PA3MECTHTb Ha3BaHHe BHYTPH HEe, TO TaKyIo
PeKy MOANHCHIBAIOT MO cepelfHHe pycaa (cM. pHc. 44).

R
o U

npasunsHo

R

Wy
HenpaeunbLHo N /J\P'
Puc. 42. Pasmemenne noamncelt pex Puc. 43. Hanncanne cioB 1o pgyram
BpaspaKy
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Haspanua osep u Mopell pacrmosaraiofT mo ¢AefyontHM npast-
Jam. Mopst H Gosblune osepa MOAMHCLIBAIOT Nocepejune 00 NJIaB-
HOIl KpPHBOH, IOBTOPAIOIEH O6UIHE odepTaHHs HX OGeperoB. Maibie
03epa IOJIHCHIBAIOTCH IO NPABHIY pasMEIleHHs HaMMeHOBaHHH
HaceJeHHBIX NYHKTOB. Y3KHe BBITAHYTHIE 03epa IOANMCHIBAIOT, K4aK
peku (pHc. 45).

Haspanust 60JbUIMX BOXHEIX NPOCTPAHCTE (OKeaHOB, MOpeH, 3a-
JIBOB, [POJIHBOR) paclojiaraloT BHYTPH IMlowiajan 6accefiia Bpas-
PSIIKY TO KPHBOIl JHHHY, NMPHMEPHO NapaJje]bHo odepTaHusM Ge-

)
o

P .“w?

Qos. Menroe

.05. 17:§60x0e

Puc. 44. Tlopnucn pex B sasucumoctd  Puc. 45. TTogmucu mopeit u osep
OT IUHPHHBLL pycaa

peroBOH JNIMHHM OT ONHOrO Kpasi A0 APYroro no HauboablleMy Ipo-
TAXKEHHIO.

Ilpn HanucaHWM CJOB BPAa3PAAKy PACCTOSHHS MeXKIY HMMH 3a-
BUCAT KAk OT AJHWHBL HAAJIHCH, TAK H OT NJHHB NMOILNHCHIBAEMOTO
ob6BeKra.

He6onbluyie 3a/JKHBBL W MPOJHBBI TMOANHCHBAIOT HE Bpaspaiky
10 AyraMm, COOTBETCTBYIOUHUM OUepTaHuAM OeperoBOi JHHHE.

PasMeumenue Ha3BaHUH GpOPM H 3IEMEHTOB
peabeda

BepusHel rop, comox, o603HauYeHHBIE HAa KapTe TOUKOH, MOAMHCHI-
BAIOTCS TAK Ke, Kak HacejeHHble MYyHKTH (puc. 46, a). Uncnennas
OTMETKAa BBICOTHI IIPOCTABJISIETCH OKOJMO TOUKH C JI0G0H CTOPOHBI
TFopueie xpe6Thl, HU3IMEHHOCTH M JAPYrde O6BEKTHl, MMEIOI[HEe NpPO-
TAXMEHHOCTh, TMOANMCLIBAIOT TaK, YTOOB HasBaHHe pAaCIOJIArajnoch
BJIOJIb BCEro o6bekTa (puc. 46,6).
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3684 o 2 Boicoxus

Puc. 46. TloanHcH BepiIHH TOp H XpeOTOB

PasMeuieHde Has3BaHHUB, OTHOCALUIUXCA
K IOJTHTHKO-afAMUHUCTPATUBHOMY JeJNeHHIO

[lopoOHBIe Ha3BaHMS pAacnoONaraloT OO Bcel INPOTAKEHHOCTH Tep-
PHTOPHE B OJHY, ABe, a WHOrja u TpH cTpoku. CjoBa mUIIyT Bpas-
pPALKY, OJHHAKOBOH AJ BCEX CTPOK. PaccTOsSIHHSA MeXAYy CTpPOKaMHu
JOJXKHBl OBITH TaKXKE OXUHAKOBBIMH, a CTPOKH — IapaJlieJbHBIMH
ojfda japyrof. Jlomyckaercs He3HAYHTEJLHOE CMelleHHe OyKB B CJIO-
BaX, €CIM OHH 3aKPHIBAXT H300paxKeHHe Ha KapTe.

§ 22. CKOPONIHCHOE MHCbMO LIH®P

Ckoponuce — 5T0 MaHepa IIHCbMa, KOTOpas XapaKTepHsyercs
mpexje BCero TeM, 4TO OYKBHI H IKADH BHIOJHSIOTCA 0T PYKH
6ricTpO, uYeTKo, pa3fopuHBO. B reogesun HauGonbluee 3HaUEHHE
HMeeT CKODOIHCHOE NHChMO HH(DP, TaK KaK MHOTHE IpOLecch Mo-
JIEBBIX M KaMepaJsbHHX pabOoT CBA3aHLI C 3alHChIO Pe3yJAbTaTOB HH-
CTPYMEHTAaNbHBIX H3MEpPeHHH M HX MareMmaTHueckof 06paboTKOH.
B kaprorpaduy CKOpPONHCb NPHMEHsSeTCs] NPH BBIUHCJIEHHH KapTo-
rpad@HYecKHX NPOEKIHH.

Ckoponucroe nHCbMO HU(p BHIOJHAETCS OOLIYHOH IepbeBOil
HJIM [ADUKOBOW PYYKOH B NMOJIEBEIX XKyPHAJAaX, a IPH KaMepaJbHEX
paborax-—Ha ChHeuwalbHOH BBIYHCAHTEJNBHOH OyMmare, uMmeloulel
BCIIOMOTATEJBHEYI0 T'OPH30HTA/IbHYI0 H BEPTHKaAbHYIO pasrpadky,
YEOOHYIO AJsl MOCTPOEHHS] TAGJHU, H 3amHCH LH(PPOBHEIX TAHHBIX.

Brictpora Hauepranuas nudp, ¥X UYETKOCTL M pasGopUUBOCTD
ofecneynBaOTCA XapaKkTepoM HX pHCYHKA. JLJs HanUcaHHS OpHMe-
Hsercst npsiMoit wpudT. Pasmep uudp 3aiaercsd BHCOTOH eXHHHIL
(wupuHOH cTpoKH). Bce ocranbHble MHGPE NHWYT Ha 1/3 GoJbiie
eaununsl. IIpu sToMm uerHnle nudpsl BoicTynalor Ha 1/3 crpoxu
BBepX, a HeyeTHble — Ha 1/3 BHu3 (pHc. 47,a). Takoil wpudt Hc-
noJb3yeTcsi B JiorapHMuueckKux TabJHuax H HasplBaeTcs Jiora-
pH(PMHYECKHM.

Juas npuoGpeTeHMs HaBBIKa B HAlMCAaHMM CKOPONHCHLIX LHGp
(mofuepKHeM — HaNHMCAHMH, a HC BLIYCPYHBAHHUM) HeOOXOAMMO OC-
BOHTb TMOCJELOBATENbHOCTL HCIOMHEHHSI HX [0 OTAGALHBIM 3JIeMEH-
raM. Ha puc. 47,6 cTpeskaMH M HOMEpPaMH NOKa3aH IOPSLOK
nucbMa HuQp OTAENbHBIME OBICTPHIMH npuemamu. Cienyer o6pa-
THTb BHHMaHHE Ha XapakTep HHXKHHX OKOHYaHuMi y uudp 3, 5, 9,
a TakK¥ke BepXHero y nudpsl 6, KOTOPHE HE 3aKPYragdIOTCS, a HMEIOT
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Puc. 47. CxoponucHoe nucsMo nudp

cepnoBUAHEIH pucyHOK. CMBICA TAaKOro npHeMa NHCbMa COCTOAT He
B Kpacupoil (¢opMe CEPNOBHJHOH JIMHHMM, 2 B TOM, YTO OHa IPOBO-
IMTCSl JIETKO B OBLICTPO ONHHM [ABHXKEHHEM Iepa, TaK Kak JIHIIeHA
3aKpyrJeHusi BBEPX HJIM BHH3, Ha BBIIOJHEHHEe KOTOPOTO Tpefyercs
BpeMsl.

[Tpu BHIYKMCIEHHAX NPHXOAHMTCSH 3alHCLIBATL B TAGIHIL MHOrO-
BHAYHBIE YUCJAA B KOJIOHKY OJHO NOA ApyruM. LIudpsl npu srom
JOJKHBL PacroJiaraTbcs CTPOro IO CTPOKAM M IO BEPTHKANSIM:
eNUHALB — [TOJ, EeJHHHIAMHM, IeCATKH — IOJL JecATKaMH H T. J.
[Mpumep TabnuuuOll 3amKMcH NpHBELEH Ha pHC. 47, 6.

Fnasa 7.
YCJIOBHDBIE 3HAKU TONOTPAPUUYECKUX KAPT

§ 23. IOHATHE OB YCJIOBHOM 3HAKE ¥ EFO HASHAYEHUH

Kaprorpaduueckne ycao8uble 3HaKL — 5TO rpadHyecKkue nocTpoe-
Hust (06O3HAUEHHsI) ONPELEJEHHOH BeJHYMHE, (OpMBI W IBETA,
C TOMOLILIO KOTOPHIX HAa Kaprax M300pa)kaloTcs pasjKHUHBlEe Teo-
rpajpuueckue OOBEKTH W TNPEAMETHl MEeCTHOCTH (HaceJeHHBIE
IIYHKTH, PEKH, 03epd, pesbed, paCTUTENbHOCTb, JKEJNe3Hbie H aBTO-
rysxeBble JIOPOTH H T. I.). Bce 06bEKTH MecTHOCTH M306paxaloTcs
Ha TJlaHaX B OPTOTOHA/JLHOH MPOeKUHY (BHA CBEPXy) B BHIAE JHU-
HHH, TOYeK HJIH KOHTYypoB. OTHOCHTEJIBHO JMHHH H TOUYEK, KOTOPHIE
COOTBETCTBYIOT HeHCTBHTENLHOMY IIOJOXKEHHIO NPEJIMETOB HAa MeCT-
HOCTH, CTPOSIT YCJOBHble 3HAKH, a BHYTPH KOHTYPOB JAIOT 3anoJ-
HeOLYe (TOSICHHTENbHBIE) YCJIOBHLIE 3HAKHM, KaK NPABHJIO, IO
¢opMe H BHEIIHEMY BHAY HarnOMHHAMOLiHe H306pa)kaeMblfl mpex-
mer. Hanpumep, B mMacmrade 1:10000 sec usobpaxkaercs OKpyx-
HOCcTAMH AuaMetrpoM 1,1 MM, MOJOZAas NMOPOCTEH — OKPYKHOCTSIMHU
menburero auamerpa, 0,6 MM, peaxuil jec — OKPYKHOCTBIO € MOJ-
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ceukof. Takoll noaxos K H306pAaKEHHIO POACTBEHHEBIX OOBEKTOB
€IHHOOOPA3HLIMH YCJHOBHLIMH 3HAKAMH CHOCOGCTBYET HX JydlIeMy
sanomuHanuio. C APYyrofl CTOPOHEI, YCJIOBHBIE 3HAKH PasSHOPOJIHLIX
[IpeJMEeTOB Pe3Ko OTJIHYAITCs APYr OT Apyra.

YcnosHple 3HaKH pa3paGoTaHel TakuM o06pasoM, 4TO6H HX
MOXKHO OBLIIO JIErKO MOCTPOHUTh M BBIUEPTHTL OT PYKH WJIH C HO-
MOWIBIO YEPTEXKHEX MHCTPYMEHTOB. DOJIBIIMHCTBO YCAOBHBIX 3HA-
KOB NpejcraBJser cobo#i coyeraHne TOUeK, JIHHHH, IITPHXOB H IPO-
CTeHIUIMX TeOMEeTpHUecKHX GHUryp. YCJOBHEIE 3HAKH paspaboTaHhbl
TaKXe C YYETOM ONTHMAJbLHOCTH INPONOPIHHE ero KOHCTPYKIHH,
BO3MOXKHOCTH MX BOCIIPOH3BEJEHHS B IedyaTH Ge3 IMOTepH KadecTBa.

UTo6bl yJAyYIIMTh YHMTAeMOCTb KapThl M pasJHuuTbh OTO6pa-
)Kaemble OOBEKTH MECTHOCTH, JAJA YCJAOBHEIX 3HAKOB BBENEHHI Cile-
AyIOWHe [BEeTa: CHHHH — IPH H300pa’KeHHH ruiaporpaduu, KOpHY-
HeBH — penbecda, UYEPHBIH — HACEJEHHBIX INYHKTOB, JOPOXKHOH
CeTH H Ap.

§ 24. BU1 bl YCJIOBHbIX 3HAKOB

Bonpuoe pasHoobpasve 0OBEKTOB MECTHOCTH no (opMe, IJIOW(ALH
NpHBeNO K KiIaccHPHUKaIHH YCJAOBHBIX 3HAKOB.

Macmra6Hbe (DIJMOHNIafHBE) YCHUOBHBE 3HAKH

Macwitabsble yclOBHEE 3HAKH INIPHMEHSIOTCS TOrna, KOrja pas-
Mepel O0GBEKTOB MECTHOCTH BHIpaxKaloTcsi B MacwraGe KapTl.
OO6BbeKTl, NPOEKTHPYEMble Ha KapTy B BHIE OIDaHHYEHHOH KOHTY-
poM MNJOIaAH H 3aNOJHsSeMble BHYTPH YCJNOBHLIMH 3HAKAMHM HJH
MOANKCHIO, HA3BIBAIOTC TJIOWIAAHLIMH HJIM KOHTYDHBIMH. BHyTpHu
IUIONIAH YCJIOBHEIE 3HAKH Pa3MenlaloT DPAaBHOMEDHO B IPOHU3BOJIb-
HOH HMJH B CTPOTO ONpENeNEeHHOH pacCTaHOBKe. YCJIOBHbBIE 3HaKH,
3aNOJIHAIOMYE BCIO IJIOWAJAL, He YKAa3bIBAIOT HH MECTONOJNOXKEHHE
caMHX INpPeJIMEeTOB B IpelejaX KOHTypa, HH HX KOJHYECTBO HJIH
paaMep. Muorma BMecTO 3aNOJIHAIOMHX YCJIOBHLIX 3HAKOB IIpHMe-
HseTcs (oHoBasi okpacka. Hanmpumep, miomanb, 3aHUMaeMylo Jie-
COM, OKpalIHBAIOT B 3ejeHbll nper. MHorga npumeHsior samoaHe-
HHe IJIOUIAJH IUTPHXOBBIM YCJIOBHBIM 3HaKOM 1o (pOHOBOH OKpacke.
Hanpumep, miomanb, 3aHuMaeMass QPYKTOBHIMM H ILHTPYCOBHIMH
calaMH, 3aKpalIHBAIOT 3€JeHbIM IBETOM M 3alOJHSIOT IUTPHXO-
BHIMH YCJIOBHBLIMH 3HaKaMH B BHJAe OKDPYXKHOCTEH, PACHOJIOXKEHHBIX
BePTHKAJbHEIMH M TODH3OHTAJbHLIMH DPSAAAMH.

UacTo Ha OpHrHHAJe KapThl BMECTO 3aIOJHSAIONIEr0 YC/JI0BHOIO
3HaKa BHYTPH KOHTypa JaloT NOSACHHTE/bHYIO moanuch. Tax, Ha-
npuMep, Ha nunaHe macumtaba 1:5000 xoHTyp oroposa He 3amot-
HAIOT UITPHXOBKOH HJIHM 3aJMBKOH CEPOro LBETa, KaK 3TO JeNaercs
Ha Kapre Macmrtaba 1:10000, a nOAMHCHBACTCS — KOTOPOLY.

JluneltHBe YCJIOBHEE 3HAaKH

K THHEHHLIM YCJIOBHEIM 3HaKaM OTHOCATCA YCJIOBHBIE 3HAKH, HMEIO-
IMe JHHEHHOe INpOTHXKEHHe,— INOPOrH, TPAHHILI, H3TOPOAH H T. [.
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(puc. 48). Ha xaprte HX NPOEKUMH BHINISAAT B BUAE JHHHH, Jluneit-
Hble YCJOBHBIE 3HAKH COXPAHAIOT B Maciitabe KapThl NMPOTSKEH-
HOCTh TOFO HJIM HHOrO 06beKkTa, a IIHPHHY OOBEKTa MOryT mpe-
YBEIMYHBATL. YCJOBHBIH 3HAK CTPOHUTCS OTHOCHTENHHO OCH JHHEH-
HOro o6beKTa.

Ha nuanax macmraba 1: 2000, 1:5000 u T. A. KOporH BeIpaxa-
joTcsl B Macmrabe KapThl He TOJLKO IO JUIMHE, HO M IO LIMPHHE.
C [BYX CTOPOH OT JIMHHH aBTOCTpajbl MYHKTHDPHOM JHHHEH 3€je-
HOro mBeTa (WM B ABE NapasyelbHble JHHHH) NOKA3BIBAETCHA Ka-
HaBa. B paspeBe JOPOTH [aeTCsl ee XapaKTepUCTHKA, o6o3Hayalo-
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Puc. 48. TlocTpoenHe M BHIYEPYHBAHHE HEKOTOPHIX JHHEAHHX YCNOBHEIX SHAKOB

mas: 8 — WHpHHA IIOJOCH B MeTpax; 2-— KOJHYECTBO TOJOC;
245 — [IMpHHA AOPOTH OT KaHaBLl J0 KaHABH B M; LI — matepuaa
MOKPBITHS.

BuemMacmraGHbe yCHAOBHEE 8HAKH

K sTOMYy BHIY OTHOCSTCS YCJOBHBIE 3HAKH OT/AEJbHEIX 0GBEKTOB Me-
CTHOCTH, TJIOWIaJb KOTOPHIX He BHIpaxkaercs B Maciutabe KapThl.
HMx mpoekuuell Ha KapTy sBisieTcss TOuka. OTHOCHTENBHO 3TOH
TOYKH CTPOUTCS TOT HJIM HHOH BHeMacmrabubii 3Hak. K rakum
npeaMeTaM MECTHOCTH MOMKHO OTHECTH IYHKTHl TOCYHapCTBEHHOH
reoflesuueckoll CeTH, OTHEJNBLHO CTOsIIHe AePeBhs, yKasaTesu ALOPOT,
MEJLHHIBI | T. 4. YCHAOBHBIH 3HAK LIEHTPHPYETCS Ha TOUKY MO-pas-
HOMY, B 3aBMCHMOCTH OT ero (GOpPMbl M PHCYHKA: €CJH YCJOBHBIH
3HAK MMEeT BHJ TeOMETPUYecKOH (GHUIYpHl, TO NeHCTBUTEJLHOMY IIO-
JIOYKEHUIO HA MECTHOCTH TAKOrO INpeiMeTa COOTBETCTBYET €ro reo-
MeTpHuecKHH LeHTp (pHuc. 49,a); eciu B PHCYHKE YCJIOBHOTO 3HAKA
uMeeTcs MPSIMOM YroJi, TO 3a LEHTP 8HAKA NPHHMMAIOT BEPLIHHY
yria Wix OCHOBAHHE MONOWIBH 3HaKa (puc. 49,6); ecnu YCaOBHBIA
3HaK n3obpaxaercss (QUrypoid ¢ IIMPOKHM OCHOBaHHMEM, TO TaKok
3HaK LEHTPHpYeTcs Ha TOYKY CepeAmHON OCHOBaHHsS (pHC. 49, 8);
eC/IM YCHOBHBLIE 3HAK NPEACTaBJseT cOOOH coueTaHHe HECKOIbKHX
duryp, TO Takofl 3HaK LEHTPHPYETCs HA TOUKY LEHTPOM HUKHeH
¢urypst (puc. 49,¢2).
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Puc. 49. UenTpupoBaHHe H OPHeHTHDPOBAaHHE BHEMACWITAGHHIX YCJOBHHIX 3HAKOB

BrewmaciuraGHble YCIOBHEIE 3HAKH OPHEHTHPYIOT OTHOCHTENIbHO
CeBEPHOH M IOXKHOH paMOK KapTH HJIH CPEIHEro MepuaHama, a He
OTHOCHTEJNBHO KOHTYpa, B KOTOpPOM OH nomeued (puc. 49,0). Ku-
JIOMETPOBBIE CTOJNOH OPHEHTHPYIOTCS OTHOCHTEIbHO [AOpOTH, T. €.
CTaBATCA NEPHNEHIUKYJASPHO K ee JHMHHH (puc. 49, e).

[losscHUTeNbHEIE YCAOBHEE 83HAKH H 0 LIHCH,
nuppoBRHEe XapaKTEPUCTHKH

B ocobylo rpynmy OTHOCAT NOSICHHTENbHLIE IOANHCH M HHPPOBHE
JLAHHBIE, KOTOPHE JAI0T Ha KapTe NONOJHHMTEJILHYIO KAUeCTBEHHYIO
HJIH KOJIHYECTBEHHYIO XapakTepHcTHKY. OHH, KakK NpaBHJO, IpHMe-
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Puc. 50. ©parment kapru macmrata 1 : 2000
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HAIOTCS B COUETAHHH C MacCHITAGHBIMH, JHHCHHHMH M BHeMacuTad-
HBIMH YCJIOBHEIMH 3HaKaMH.

K nOsCHHTeNBHBIM YCJOBHBIM 3HAKaM OTHOCSITCS, HaIpHMeD,
3HakH, o6o3HavalOmie Npeobaanalomyo HOpoLy Jeca HIH KycTap-
HHKa. 3ech XK€ ILaeTcs KOJHMUECTBeHHAsd XaPaKTepHCTHKa, 0603Ha-
yaollast CPeJHIOI BBICOTY JEPEeBbeB MJH KyCTapHHKA, CPEIHIO
TOJIIMHY JePeBLEB, a TaK¥xKe rycToTy Jjeca. Ha 6os0Tax nmoamuch-
Baercs cpegHss Iy6HHA HX.

Uacro nosicHUTeNbHAs TOANKHChH HA KapTe LaeTcs B COKpaIleH-
HOM Buje. OGLIYHO OHA paCIoJaraeTcst CIpaBa OT YCJIOBHOrO 3HaKa
HIH Ha cBOOOJHOM MecTe TaM, rie oHa xopomo BuEHa. [logmuch
IOMEIAI0T Ha TAaKOM DPAacCTOSHMM OT YCJOBHOTO 3HaKa, YTOGLI He
BOBHHKJIO COMHEHHS, K KaKOMY YC/JOBHOMY 3HAKy OHa OTHOCHTCS.
[TosicHHTENBHYIO NMOAIHCh, KaK ¥ THCJIOBBEIE XapaKTEPHUCTHKH, pac-
MoJNaraT mapajieNbHO CeBepHOM M I0KHOI pamMkKaM KapTh. Hc-
KNIOUeHHe COCTABJSIOT TOAMHCH CTPOEHHI Ha TOMOrpadHuecKux
nnanax macwraba 1:2000 uw xpyneee. OHH MOMeINaloTCs BHYTPH
KOHTYpa CTPOEHHH, IIOCepeiHHe, NapajnelbHO MJIHHHOH crOpOHe
crpoeruss (puc. 50). To ke OTHOCHTCS K NOANHCAM IJIOIAAHEIX
YCNOBHEIX 3HAKOB, HAIPHMEDP «OTOPOXA».

§ 25. TABJTMUbI YCJIOBHbBIX 3HAKOB

Prcynok, uBer u pasMephl YCJOBHBIX 3HAKOB J1Js Tomorpaduye-
CKHX KapT ¥ TJaHOB YCTAHOBJIEHH B CHEUHANBHBIX TabjgHnax’
YCAOBHBIX 3HAKOB. TabJHUB YCHOBHEIX 3HAKOB, H3JaBaeMble
B CCCP, sBaswTcs 0693aTeNbHBIMH IJS BCEX BEJOMCTB H yupemxK-
JeHHH, BEeAYILHX CBEMKYy HJIH COCTaBJeHHe Tonorpaduueckoi
KapTel (miana) B TOM WM HHOM Macwitabe. YCJOBHBIE 3HAKH
BCeX MacuITa60oB $SBJASIOTCH CTAHLAPTHBIMH H, KaKk TPaBHJO, CO-
TTACOBAHHBIMH MeXJAy co6olf mo dopme (HauepTaHHMIO) H IBeTY.
B sasucumocT#t oT MacwTaGa MeHSETCA TOJILKO PasMep YCJIOBHOTO
3Haka. Takasi COIJIaCOBAHHOCTh OBJEryaeT COBMECTHOE MCHOJB30-
BaHHe KapT pasHbIX MacwmTabos. [/ KaAOTO MJIM HECKOJbKHX
MacmTaboB M3LaIOTCsT TAOJHIBl YCJIOBHEIX 3HAKOB.

Hanpumep, ycnoBHbIE 3HaKH B TabJHIAaX <«YCJOBHBIE 3HAKH
nas  tomorpaduueckoft Kaptel Macutaba 1:10000», wusgaHHBIX
B 1977 r., crpynnupoBane! MO pasfesaM COOTBETCTBEHHO OCHOBHBIM
06BHEKTAM MECTHOCTH: IeOe3HuecKue NYHKTHI, HACEJNEHHBIE NYVHKTH
® OT/eNLHLIE CTPOEHHS; TMPOMBINIJIEHHLIE, CeNbCKOX03ANCTREHHEE H
CONMANLHO-KYALTYPHBIE OOBEKTH; JKEJesHble NOPOTH U COOPYIKEHHS
NpH HHX; rupporpacdud; penabed; pPacTHTENBHOCTb; I'PYHTH H MHK-
podopMEl 3eMHOI NOBEPXHOCTH; FpaHHIBl u orpaxienus. [Tomumo
VCJIOBHEIX 3HAKOB B TabaHIax noMemeHsl o6pasubl mpHdTOB Han-
nucell, MacmTaboB 3aM0KeHuH, ohOPMIIEHHS PAMOK M 3apaMOUHOr0
opopmaenns. Taxkass rpynnupoBKa YCJAOBHLIX 3HAKOB IO pasjenaM
obneruaer moNb3OBaHHEe MMH. KpoMe caMHX YCJIOBHLIX 3HAKOB
B rTabnunax AAloTCs MPHUMEPH MX cOueTaHHi, a B KOHUE KHHIH IO-
MelleHEl TOACHEHNS K YCJOBHLIM 3HaKaM, B KOTOPHIX TIPHBOAATCH
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YKasaHHsa IO BRUECPUUBAHUIO TOTO HJIH HHOro yCJOBHOIO 3HaKa (ero
OpHEHTHpPOBAaHME, IIOCNENOBATENLHOCTD BBIUEPUHBAHHS, MNpaBHJAA
LEHTPHPOBAHHSA U T. I.).

BonbmuHcTBO TAaOMHL YCIOBHBIX 3HAKOB COCTOHMT H3 Tpex rpad.
B nepsoii rpade nomelnaercs mMOPsSAKOBLIH HOMEp YCJIOBHOTO 3HAKa,
BO BTOpOﬁ-—-HﬁBB&HHG YCJIOBHOTO 3HAKa H B TpETbefI—EFO H30-
Gpaxenue. OKoJIO H306paKeHHs] YCIOBHOrO 3HaKa JAIOTCS €ro pas-
mepel. Muorga B rpade «usobpaxKeHue» CTOSIT ABA 3HaKa NOX pPy6-
pukamu «a» H «6». Y ycJOBHOrO 3HaKa NOJA PYGPHKOH «a» CTOSAT
pasMepsl, a y YCJIOBHOrO 3HaKa NOA PYOPHKON «O» pasMepoB HeET.
OTO O3HayaeT, YTO NePBHIfl 3HAK HCHOJB3YETCS B CAyYasX, KOTAA
pasMepsl o00beKTa He BBIpa)KalOTcs B Macmitabe, BTOPOit — KOrAa
ero IJOUIa[b nepejfaercs B MacuiTabe KapTeL.

YceaoBHEIR 3HaK caeAyeT BbIYepYHBATL TEM IIBETOM, KakKHM OH
AaH B TaGJII/ILlaX YCJIOBHBIX 3HAKOB. Hckatouenue coCTaBJsIOT 3Je-
MeHTH ruaporpaduu. B Tabaumax OHH JaHBl CHHHM HJIH COJYyOBIM
IBETOM. HpH BblUepYHBaHHH CBEMOYHOIO OpHTHHaJIa IUTPHXO-
BOH pHCYHOK CHHEro uBeTa 3aMeHAIOT Ha 3eneHblf. To xe ca-
MO€ OTHOCHTCSI K HaANHCAM THAporpa@uu H YCJOBHOMY 3HaKy
60JIOT.

HHorna rpada «usobpakeHHe NeJHTCS HA JBEe KOJOHKH. B mep-
BOH KOJIOHKE TIIOKashiBaeTcsl H306pakeHHe YCJOBHOrO 3HaKa Tax,
KaK OHO BBINOJHAEGTCA HA CHEMOYHOM OpPHTHHAJE, 2 BO BTOpOﬁ-——
KaxK IOKa3biBaeTcsd Ha KpacO4yHOM OTTHCKEe, T. €. Ha H3LaHHON
Kapre. Bbl‘{ep'-lI/IBaEI YCJOBHBIE S3SHaKH Ha CBHEMOYHOM OpHTrHlaje
B macwrabe !:10000, usobpaxkenne HxX cjaenyer 6parb U3 nepBOH
KOJIOHKH — «Ha CheMOYHOM OPHTHHAJE».

,HOBOJIbHO qacTo IIocJjge Ha3BaHHdg YCJOBHOI'O 3HakKa B KBalpar-
HOH cko6Ke cTOMT nudpa, OHA OTCHIAET 33 MOSCHEHUSMH B KOHEIL
rabnuu. [TpuBeneM npuMephl NOJIb30BAHUS TAGJHIAMH.

ITpumep 1. Heo6XxoguMo BEIYEPTHTH Ha CHEMOYHOM OpHIHHaJe Tomorpadiye-
CKOH KapThl YCJNOBHEIH 3HAK «KANHTANBHBIE COOPYXKeHHsi GauleHHOro THIa». DTOT
3HaK HAXOEHTCs B Tabuuax «YCJHOBHBIE 3HAKH IJf  TOMOrpaHueckoi KapThl
Macmraba 1:10000» wa crp. 5 rta6a. 3, Ne 16a. M3 raGauuel BHAHO, YTO Yyc-
JOBHHIH 3HaK BbIUEPUHBaeTCsd wepHLIM  1iBeToM, ofbmas Bpuicota ero 3,0 wmu,
a QHaMerp 3aJuToro Kpysxka pasen 1,2 mm. Kpome Toro, cnpasa orT YCJa0BHOTG
3HaKa MAaerTcsl NOAMHCh «BOA», Boicortoil 2,1 (man 1,8) crpounuiM nanmcanuem
(cM. B TaGanuax ycnosHul snax Ne 527, ctp. 66).

ITpumep 2. Heobxopumo Hafith B TaGJHIAX H BLIUEDTHTL Ha CHLEMOYHOM
OpHTHHAJE YCAOBHHE 3HAK <CIUIOWHBIE 3aPOCHH KYCTapHHKOB». DTOT YCJOBHLI
sHaK Haxomutcst Ha crp. 47 Ne 361. B rpade «HzoGpaxkeHue» naioTcst ABa [30-
6paskeHHss JAHHOTO YCJIOBHOrO 3Haka. B mepBoM ciyuae ycnoBHGL 3HAaK Kycrap-
HHKA [MOKa3aH KPaCHLIM LBETOM Ha OeJioM (OHe, a BO BTOPOM — UEGPHLIM I1(BC-
toM Wa sejsenoM doune. Haobpaxenue yenoBHOro amaxa Gepercst H3 KOJOHKI «Ha
CLEMOUHOM ODHrHHaJsie». B cepefmie KONTypa HaeTca XapaKTEplcTHKa KYcTap-
HilKa: BHYEPYHBAETCS YCJOBHBIT 3HAK AepeBa YEPHLIM IBETOM M CTaBHTCH Huppa,
0603HavaIomas CPEeAHIO BHICOTY KYCTADHHKOB B Merpax. Pasmep ycJosHOro
3Haka JepeBa MOXHO Halitn B rabunuax (ycnosuwmit aHax Ne 363). B xouue na-
3BaHHS NAHHOTO YC/IOBHOro siaka crout undgpa 203. B «IToscHenusax x ycJos-
HBIM 3HaKaM» Ha ctp. 109 B § 203 maxomuM: «CnNOUIHBIE 3apOC/H KYCTaPHH-
KOB TIDH HAJHUHH MOTONHHTENbHBX TpeGoBaHufl (mpM cbeMKax nJs mesopa-
UHH 3eMeJb M Ap.) XapakTepH3yloTCss Ha KapTe HaANHChIO, YKA3LIBAIOWEH Ha
NpeoBIafaolylo NOPORY — «HBA», KMOXKIKEBEJLHHK» U T. I,»,
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§ 26. METOJJHKA TOCTPOEHHSA W BHIYEPYHBAHMUA
YCJIOBHBIX 3HAKOB

B macrosmem naparpade paccMaTpHBAeTcs MeTOAHKA MOCTPOGHHS
H BBUEPYHBAHUS HauboJjiee UACTO YNOTPeOJSEMBIX YCIOBHBIX 3HA-
KOB Ha npumepe Mmaciwiraba 1:10000 m HeKOTOPHX 3HAKOB Mac-
urrabos 1:50000 u 1:2000.

YcaoBHBEIE 3HAKHM, KakK NpaBHJIO, CTPOATCA CHadaja B KapaH-
Lallle, a 3aTeM BLIUEPUHBAIOTCS PA3JHUHOM mo uBery Tywslo. IIpn
[IOCTPOCHNH YCJOBHOTO 3HAKA IIOJNB3YIOTCA CHHYCHBIM IPHOOPOM,
IWKaJOl TOJNIHH JUHHEH, a Takxke IJIaCTMACCOBBIMH IaJeTKaMH H
tpadaperaMu. Tylbio ycJIOBHBE 3HAKH BBUEPUYMBAIOT YEPTEIKHEBIM
nepoM, pefichenepoM (IO JNHHeHKe), KDHBOHOXKKOH OXHHADHOH HMIIH
JBOHHOH, KPOHIHPKYJIEM.

FeogesuuyecKuwe NnyHKTH

[eonesnueckue MyHKTH HAHOCATCA Ha KapTy NO KOODAHMHATAM, I0O-

5TOMY OHH JOJOKHB GBHIThb BHYEPUEHH ¢ O0COOO0H TINATEJNbHOCTBHIO.
PaccMOTpHM NOPAZOK NOCTPOGHHS M BHIYEDUYHBAHHS HEKOTOPBIX

reojle3MYECKUX MYHKTOB M YCJIOBHBIX 3HaKoB (pHc. H1).

ITpumep 1. YcnoBHBIH 3HAK NYIKTa TOCYLAPCTBEHHOR reoje3Hdyeckoll cerH
(uynkta tpHaurynasuun). B raGamne ¢ JieBolt CTOPOHEI 3HaKa YyKasaH pasmep
2,0 MM, ITO o03HAyaer, uTO MNpPeBAPHTENBHO HeOOXONHMO IOCTPOMTH B Kapad-
fawe xBajpar co croponamn s 2,0 MM (cm. puc. 51, a). TTocrpoenne xpajpara
HAYHHAIOT ¢ NPOBEAEHNS B KapaHJAle TOPH3OHTAJbHOH M BepTHKAaAbHON amHui
yepes TOUKY, HAHECEHHYI0 IO KOOpPHHHATAM H COOTBETCTBYOINYIO AeHCTBUTENh-
HOMY TOJIONKEHHIO NYHKT4 TPHAHTYISUHH Ha MecTHOocTH. CABHras CHHYCHYIO JH-
HefiKy OT ropusoutajeHofl JuHun na 1f3 BHH3 w ma 2/3 BBepx OT YKAaBaHHOrO
pasmepa YCJOBHOTO 3HaKa (MPHOAHM3HTENbHO 3TO GYHET COOTBETCTBOBATL BEJHUH-
Ham 0,7 mm u 1,3 MM), NpOBOAAT BerOMoraresibHbie JHHHH, Takue ke Jauuun
CTPOAT Ha paccTosHu# 1,0 MM BJeBO H BIPaBO OT TOUKH. IToJydueHHbIe BEpPIIMHEL
TPeyroMLHYKa COeZHHAIOT. [IpH BHUEDUHBAHHMH YCJOBHOTO 3HAKA TYIILIO MOMKIO
ITOJIb30BATECS UEPTEIHBIM INePOM, HO BREIYEPUHBATH CTOPOHBI TPEYroNBHHKA Cle-
nyer no auuefike. UTo6bl TYUIbL C UEPTEXKHOTO Iepa He NOATEKANa MOJ JHHEHKY,
Jyuire BCEr0 HCIOJIL30BATH AEPEBSHHYIO JIHHEHKY ¢ IJJaCTMAacCOBOH BCTAaBKOH mo-

-
172
Puc. 51. TlocTpoeHHE M BLIYEPUHBAHHE BHEMACLITAGHBIX YCJIOBHBIX 3HAKOB
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cepejuHe JIHHEeAKH WiaH HeGoNbuIOf MNACTMACCOBHIN TPEYTrOJBHUK Ha HeGOJBIINX
HOXKKAX-IIOACTABKAX, T. €. Kpall JHHeARW WM TPEYroJbHHKAa JOJKeH GBITh He-
MHOro NpHRNOAHAT. Hnsa ynoGeTBa paGoTHl JHHEIKA M TPEYTOALUNK JOJKHB GbITh
HeGOJBIIOr0 pasmepa.

Hpunep 2. Ycnosuufl sHAK acTPOHOMHUECKOro IYHKTAa CTPOMTCH AHAJOTHYHO
IpesHAymeMy YCIOBHOMY 3Haky. HawmpaioT ¢ nocrpoenust xBagpaTa €O CTOpO-
woft B 3,0 mm (cm. puc. 51, 6). [lna 3T0r0 MpOBOXAT TOPH3OHTAJBHYIO W BEPTH-
KaJBHYI0 JHHIH Yepe3 TOYKY, HAHECEHHyIo N0 KoopimHartam. ITocTpous xmappar
B KapaHzaime, BCIIOMOraTeJbHLIM ITOCTPOGHHEM HAXOMNAT BEPUIWHBI JyueH 3Be3jul.
Ot Bepxnell cTOpPOHB KBaxpaTa BHH3 Ha paccTosHMH 1,0 MM IpOBOAST ropusou-
Tanabuylo qusMo. Ilepeccuexne 3Toff ropH3OHTAJLHOM JAMHHHM ¢ GOKOBHIMH CTODO-
HaMH KBazpaTta HacT BepIuHHBI GOKOBHIX Jnydelt 3meapsl. Ha wuwikuell cropoue
KBajpara OTKJAAALIBAIOT OT ee cepelHHbl B o6e crToposst mo 1,0 MM, B pesydb-
TATE Yero ITOJyyaloT BEPIUIMHE HHXXHHX Jyuelt 3Be3nsl. BepiiHasl coexHHSIOT
ro JiMHefiKe, KaKk NOKa3aHo Ha pHCYHKe. LleHTpanbHof uacThio 3HAKA SBJSETCS
okpyxnocts anamerpoM 0,8 Mm. Ee BeuepumBaloT cpasy TYWBIO C MOMOIIBIO
KPOHNHPKYAsS. LIeHTPOM OKPYIKHOCTH siBUseTcH IeHTp 3Haxka. O6Bems KOHTYD
3Be3Ibl, 3AMHBAIOT TYIIBIO C TOMOWILIO UYEPTEIKHOrO Mepa RCW IJIOWAjh, KPOMe
BHYTpeHHel okpyxHocTH (cM. puc. 51, 6).

ITpumep 3. VenoBHBI 3HAK WYHKTA TeONE3HUECKONR CETH CUYILEHHs, 3aKper-
NEHNLIA Ha MECTHOCTH IIEHTPOM M PACITOJOXeHHHH Ha kyprane (cM. pue. b1, 8).
Sror yesosunift smak gau B ta6n 1 Ne 4. Oxoso swaka cToMT pasmep 1,6 Mwm.
Ou oGosuwauaer pasmep CTOPOHBI KBazpata. Kax H B NpemwIqyIIUX Upumepay,
IIOCTPOEHHE HAUHHAIOT OT LEHTpa 3HaKa.

TlocTpoeHne BHEIIHEr0 PHCYHKA YCJOBHOTO 3HAKA BBIMOJHAIOT BO BCMOMOra-
TEJBHOM KBagpaTe, pa3Mephl KOTOPOro B jBa pasa 60Jblc  BHYTPENHEro
KBajpara.

Haceneunuwe NYHKTH W OTHAE€JNBLHBE CTPOEHUd

BrluepunBanne HaceJeHHOro NMYyHKTa HAYHHAIOT ¢ OOBEKTOB, UMEIO-
IIX 3HAYeHHEe OPHEHTHPOB (NPOMBIJIEHHBIE MPEeANPHSITHS, COOPY-
JKeHHs GalleHHOrO THNa, MePKBH H T. I.).

YenoBubIt 3HAK KAMHTANBHOTO COODY3KEHHsT GalleHHOro THIA
HAYHHAIOT C MOCTPOEHUS €ro HHXHell YaCTH, T. €. C OKDPYXKHOCTH.
[TomecTHB HTJIY KPOHIUDPKYJS B TOUKY, KOTOPAs COOTBETCTBYET nefl-
CTBHTEMHHOMY TOJIOKEHHIO JAaHHOTO COOPYKEHHS Ha MeCTHOCTH,
BHIUEPUHBAIOT OKPYXKHOCTL nuamerpoM 0,6 MM, 3atem uepes 3ty
TOUKY NMPOBOAAT BEPTHKAJBHYIO KapaHZAWIHYI0 JHHHIO M OTKIalbl-
BAaIOT Ha HeH BBepPX OT HUHell yacTi OKPY3KHOCTH BeJHUYINHY, DaB-
HYI0 ofIIefl BEICOTE YCJOBHOTO 3HaKa, T. €. 3 MM. 3aJHBKY OKPYX-
HOCTH BBIMOJHSIOT YepPHON TYUIBIO C NOMOUIBIO YepPTEeXXHOro mnepa.

[Tpu mocTpoeHHK B KapaHpame YCJOBHOTO 3HAKa ILEPKBH IPO-
BONAT yepe3 TOUKY [BE B3aWMHO NepIeHJHKYJISpHBE JHHUH, a 3a-
TeM ¢ IOMOLILIO CHHYCHOrO NpHG0OpA CTPOSAT KBajApart cO CTOPOHAMH
2,625 mm (puc. 51, 3). C nomombio pefichenepa MIH YepTex-
HOro mnepa mno JHHefiKe BHIUEPUHBAIOT /IBE CPEeJHHE B3aWMHO Iep-
MeHIUKyAApHbe JHHHE TOMIHHOT 0,2—0,3 MM 1 uepTeXKHBM Nepom
YTOJIAIOT KOHIL! 3THX JuHuid no 0,6—0,8 mm.

Iocre 06GBLEKTOB, HMEIOUINX 3HaUeHHE OPHEHTHPOB, BHIYEPUH-
BAIOT TJIABHBLIC YJIHLIEI H NMPOE3ILl, 4 TaKKe BBHIIAIOMMECS 3LaHHS H
3LaHUs, OTNENbHO PACHOJIOXEHHEle BHE KBAPTAJOB, NPOYHE TIPO-
e30B M TOCTPOHKM BHYTPH KBAapTasoB. IpAMBIE YTacTKH YJIMI H
POE3N0B BHIUEPUHBAIOT pelcdenepom mo JaHHEHKE MM ABONHBIM
peficdhenepoM, a HCKPHBJIEHHBIE — 110 JIeKAJaM HJIM TepTeXHLIM
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nepom ot pykd. Ecaw ycsoBHBIH 3HAK KAaKOro-jnu6o OPHEHTHPA
pasphiBaeT JIHHHIO VJHLBL, TO JHHHA YJAHILE He JOBOAMTCH JO
ycnosHoro 3Haka Ha 0,2 mm. Ilo sumelike peficdhenepoM BHIUEPYH-
BAIOTCsl BCE KPYNHEIE CTpPOeHHs, a Ha maaHax 1:5000, 1:2000,
1:1000 u 1:500— nmpakTuueckn Bce cTpoeHHs. KpynHble crpoe-
Hust B macwrabax 1:10000, 1:25000, 1:50000 u s3acTpoeHHyIO
YacTh KBapTaJoB yaoGHee BLIYEPYHBATH UEPTEKHBIM IIEPOM, IOJb-
3ySIChb NP STOM MaJieHbKHM TPEYroJbHHKOM Ha HOXKKaX-IIOJICTaB-
Kax HJIH KOPOTKOH JHHeHKOfl co BcTaBkoH. Mesikde cTpOeHHs BHI-
YePUHBAIOT UEPTEKHBIM IIepOM OT PYKH, IPH 3TOM HYXKHO CJIEIHTb
3a TeM, 4TOGLl YIaBl CTPOeHHH OBIIH YeTKO 0603HAaUeHH.

IIpu BEUEPUYHBAHUH HACEJIEHHOrO NYHKTA CEJLCKOro THHA B Mac-
mwradax 1:25000 u 1:50000 nocsie BEIYEPUHBAHHS TIJIABHBIX YJIHIL
U NPOe3JOB BLIAENAIOT 3aCTPOCHHYIO YacTh HACEJEHHOr0 MNYHKTa
NPOBENEHNEM JIHHHI, TapaJJieibHBIX JHHUAM YJIHIL, Ha PacCTOSHHH
1,4—1,5 mm (1:25000) wmum 1,1—1,2 mm (1:50000) or Hux. 3a-
CTPOEHHYIO uacTh B Macmrabe 1:25000 BEIAENSAIOT HA CHEMOYHOM
OpHMIHHAJIE OKPAcKOH KEJITOro HJH OPAHXKEBOTO I(BeTa B 3aBUCHMO-
CTH OT Ipeo6JajlaHus B KBapTalle HEOTHECTOHKHMX HJIH OTHECTOHKHX
CTPOEHMH.

Ha romorpaduueckux maanax macmrata 1:5000 neornecrofixue
XHUJBE NOCTPOMKH TOKa3BBAIOTCS OJHWHAPHOM IUTPHXOBKOH, a IIo-
CTPOHKH OrHecTOfKHe HeXKHJble — KpecToBOH wTpHxoBKoi. Jas
BHIIIOJIHEHHS IITPHXOBKH HCHOJb3YIOT CHHYCHBIE JUHEHKH M peficde-
gep. UTpuxoBKa BHINONHSETCS NOJ yraoMm 45° K JHHHHM paMKH
KapThl. B 3aBHCHMOCTH OT OpPHEHTHPOBKH CTPOEHHH yroJ WITpH-
XOBKH MOIKET HEMHOTO MEHSTbCS, BazKHO, YTOOHl JHHHH MITPHXOBKH
He OniM OBl IapajiiesbHbl JHHUAM IOCTpoeK (puc. 52, a). Ha
naanax macwrabos 1:2000, 1:1000 m 1:500 gaeTcst xapakrepH-
CTHKAa KaxJAOTro CTpOeHHs. BHYTpH KOHTypa 3HaHus 0603HAYAOT
OykBaMH MarepHaj CcTeH (TOJAbKO JAJf OTHECTOHKMX), Ha3HaUeHHe
3MaHHs (KUJIOe, HeXHJOe H T. I.) H HH(ppPAMH — 5TAaXKHOCTh (CM.
puc. 50).

B wmacmrabe 1:100000 mTpHXOBKOH B BHIE UYepeLyIOLIHXCS
NYHKTHPHBIX H CIJIOIIHBIX JIMHHH BHIAEJSIOT IJIOWIALH OrOPOJOB.
B 3aBHCHMOCTH OT pa3MepoOB IJIONIAJH DPACCTOSHHS MEXAY JH-
HHAMY LITPHXOBOK MOXKHO MEHSITh: JaBaTh 00Jiee paspeKeHHBIMH

Puc. 52. TlpaBunia BLIIOJNHEHHS IITPHXOBOK:
a — OTHEJNbHLIX CTPOeHHI; 6 — oroponos
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Ha GOMBWIHX IVIOWAAAX H MeHee PASpEeMEeHHBIMH — Ha Maabx. Ha
GosBIINX NJIOWAAAX IITPHXOBKY BHITIOJNHSIOT B PasHbIX Hanpa.Je-
HHAX, HO OHA HE JOJUKHA ObITh mapaJsiyieJbHa JHHHSIM KOHTYPAa Oro-
poxa. IlpexBapHTesibHO IJIONIAAbL Oropoia pasbHBAlOT KapaHmam-
HBLIMH JIMHHSIMH HA HEeCKOJBKO yuacTkoB. CHaualia [aeTcss MyHKTHP-
Hasd JIHHUA, 3aTeM — cmjomHag (puc. 52, 6).

INIpoMpmjennbie CeNbCKOX03AMCTBEHHE €
H COLMANbHO-KYAbBTYypDHEE OO6BEKTH

Ha puc. 51 mokasaHO NOCTPOEHNE NPOMBIIJIEHHBIX H CEJILCKOXO-
3fCcTBEHHBIX 00DHeKTOB, H300pajxaeMbiXx BHEMACIUTAOHEIMH YCJIOB-
HbeIME 3HakKaMu. IlocTpoeHHMe BCeX 9THX YCJOBHHIX 3HAKOB HAUHU-
HAalT OT TOYKH, KOTOpasi COOTBETCTBYeT MAeHCTBUTENBLHOMY IIOJO-
JKEHHI0 NAHHOro INpeiMeTa Ha MecTHOCTH. IIyHKTHpHOH Junmeil
JaHbH BCHOMOraTe]bHble KapaHZALIHLIE MOCTPOEHHS, KOTOpPLIE BBI-
IOJHAIOTCS C IOMOUIBI0 CHHYCHEIX JIHHeeK M TpacdapeToB. ¥cJoB-
HEHI# 3HAK YCTbEeB IIAXTHBIX CTBOJIOB Ha pHC. 5l,0¢ MOKHO HauaTb
C BHIYEPYHBAHHA TYIILIO OKPYXKHOCTH, & 3aTeM CJHeNaTh BCIOMO-
raTeJbHble KapaHJallHble IOCTPOEHHs MAJIS 3aBepILeHHs MOCTPOe-
HHS YCJIOBHOI'O 3HAKA.

Jlunun TpyGONMpPOBOAOB, 3JIEKTPONEpesay M T. II. BbIYEPUHBAIOT
peficenepoM no JHHeHKe, JeKaJy HJIH C IOMOUIbIO KDPHBOHOMKKH.
Hetaam 3THX YCJIOBHBIX SHAKOB (CTPENIKH, TOUKH, IIONepeuHble
WTPHXH B T. A.) pPasMeyaloT KapaHZAIIOM C INOMOIUBIO CIeLHalb-
HLIX TpadapeToB HJIH TpadapeToB, BHINOJHEHHHX Ha Kpaio IJIOT-
Hoit 6ymarn. Hanpumep, npH BEIOJIHEHHH YCJOBHOIO 3HAaKa HaseM-
HHX M HaJ3eMHHX TpyOONpOBOZOB Ha omnopax (cM. puc. 48, 8)
npexJe BCEero B KapaHjalle pasMeyaloT NONepeuHbie IUTPHXH,
¥ OKPYXHOCTH. 3aTeM BBIYEPUHBAIOT TyWbio TojmuEof 0,1 MM
JHHHI0 TpyGompoBozra. UepTeKHBIM ITEPOM BBRIYEPUHBAIOT NONepey-
HEle LITPHXH, & C MOMOIIBIO KPOHIHDPKYJNS — OKPYXHOCTH AHaAMET-
pom 0,8 Mm.

Hopoxuas ceTh H AOPOKHBIE COODPYXEHHSH

JKesesHsle MODOTH M ABTOLOPOT'H OTHOCATCHA K JHHEHHLIM YCJOB-
HBIM 3HAKaM H BHYEDUYHBAIOTCS Ha TONOrpadHyeckHux Kaprax OLH-
HapHOH, NBOHHOH mam Tpofinoii muuuefl. IIpsimble ydacTku mgopor
BEIUepUHBAIOT pefichenepom mno JuHeHKe, a KPUBOJHHEHHbIE — IO
JekajaM, OJHHAPHON 1AM ABOHHON KpHBOHOXKKaMH. IIpm BhIYEpun-
BAHUH JOPOKHOH CeTH HeOGXOAMMO CJIEAHTHL 3a TeM, UToOLl pucy-
HOK YCJIOBHOTO 3HaKa pacrojarajici CHMMETPHUHO OTHOCHTEJbLHO
OCeBOIl KapaHAAUIHOH JIMHHH.

JKenesusle pgopord Ha TomorpadHYEcKHX KapTax NOKa3LIBAIOT
OLMHADHON JHHHeH uvepHOro uBera. B 3aBucuMmocTH OT Macuutaba
TOJIIMHA JHHHH MeHsiercs. [lomepeuyHBIMH WITPHXaMH 4Yepe3 OIpe-
JeJIeHHbIH HHTEepBaj 00603HayaeTcst 4HCJ/IO NyTeH Ha reperoHax (cM.
puc. 48, a).

IocceitHble ¥ TPYHTOBLIE JOPOTH IO CTENEHHM HX TEXHHUECKOTO
COCTOSAHMA [EeJIATCS Ha aBTOCTpPajbl, YCOBEPIlIEGHCTBOBAHHLIE 1LOCCE,
1I0CCe, YAYYHIeHHbIE TPYHTOBBE M TPYHTOBBIE HpOCEJOuHbLIE [0-
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poru, memexoAHble Tponsl H Ap. Ha aBTOZOpOrax BBLICOKOTrO KJaacca
llaetcs XapaxkTePHCTHKA, KoTopass ob603HayaeT WIHPHHY JLOPOTH H
mMaTtepuan ee NOKpHITHS. [Ipexne ueMm BEYepUYHBATL HOPOry, Heol-
XOOHMO HaMeTHThL MecCTa, rAe Oyler AaHa 3Ta XapaKTepHCTHKA
(mpumepro uepes 8—10 cm). Ha crp. 66 YcaoBHBIX 3HAKOB Mac-
mraba 1:10000 mox Ne 534 mauHbl mpUMepbl YHCIEHHBIX XapakTe-
pPHCTHK, uX pasMep u wpudr. Bmecto Ttonorpaduueckoro 2-ro
wpudra Ha CHEMOYHOM OpPUIHHAJE NOJb3yloTcs pHdpToM OcToB-
HBLIH IpAMOIL.

[Tpu BriuepuHBAHHE YCJIOBHOrO 3HAaKa aBTOCTPAaJbl BHauaje BHI-
YEepPUHBAIOT €€ 0CeBYI0 JHHHIO ToauwmHO# 0,1 MM, a 3atem nABe 6o-
KOBbie yTOJILeHHBIe. BElUepuYnBaHHe HAYHHAIOT C KPHBOJHHEHNHHIX
yuacTtkos goporu. [lo mkase TOMNIMH JHHHE yCTaHABJIHBAIOT pefic-
(enepsl KpPHBOHOXKKH Ha ToMmuHy 0,3 MM H COOTBETCTBYIOLIEE
paccrosinue Mexny pelcdenepamu. 3aTeM BEIUCPUHBAIOT NPSIMOJH-
HefiHble yuacTKu Hopor peficdenepoM ¢ INOMOLBIO CHHYCHOLO IIpH-
Gopa. Ilpu mepeABHXKEHHH CHHYCHOM JHHEHKH OT OCEBOH JIHHHH
HeoOX0L¥MO YYHTHIBATL HE TOJBKO 3aJaHHBIA TpomexyTok 0,75 MM,
HO ¥ TonumuHy Juaui 0,3 MM. [ToaToMy cuHyCHYIO JHHEHKY nepe-
nprraior Ha Benumumny 1,0—I1,1 MM (0,754-0,3). Torma 6ymer co-
Xpaied 3ajaHHBIi npomexyTox 0,75 mMm (cM. puc. 48, 2) u obwas
IUMPHHA LOPOTH COCTABHT 2,2 MM.

[Ipu BbluepuuBaHHKH IIOJIEBBIX JOPOr, KapaBaHHBIX NyTeH H
MeMIeX0HLIX TPON HaMeualoT KapaHRAIlloOM C TOMOLIBIO TJiacTMac-
cosoro Tpadapera JJHHY IITPHXOB M INPOMEXKYTKOB (CM. DHC.
48, 9). Tpadaper MoxHO cZesaTb Ha Kpalo IJIOTHOH Gymars He-
GoJbIIOro pasMepa C HOMOIUBIO CHHYCHOro Npubopa HIAH IIKaJbl
ToqmuH. Ha xpaio 6ymaru HameyaioT 5—O6 IITPHXOB ¥ NPOMEXYTKH
mexay numu. IlepenBurasi Tpadaper BIOJL OCeBOH KapaHHalIHOR
JHHHH AODPOTH, PasMedaroT KapaHLalloM AJIHHY LITPHXOB H NpOMeE-
XKYTKOB. Ha peskHx moBopoTax AOPOr 06s3aTeNbHO BLIYEPUHBAETCS
nesoe 38eH0. Ecan Heo6X0AHMO, 3BEHO YAJHHSIOT.

YcloBHBIH 3HAK MauTOBLIX ceMaopoB H CBeTO(HOPOB BHIUYEPYH-
BaeTcs TakK, UTOOBI €ro mpojoJbHas ochb Obljla NepHeHIHKYAIpHA
K ceBepHOH M 103HOH pamkaM. [TocTpoeHHe u BhIYeDUHBAHHE YCIOB-
noro 3Haka cemadopoB u cBeroopoB NMoKasaHo Ha pHc. 51, e

ITpu BBHUEpYHBAHMM YCJIOBHBIX 3HAKOB HACHIIH M BLIEMKH CHA-
yaja KapanZalmloM IIPOBOAAT JIHHHH, OrPAHHYHBAIOIHE [IJHHY
mtpuxos. IlITpuxu BhIuepuHMBAIOT HaA PAacCTOSHMH | MM JAPYyr OT
Lpyra, HMxX He LOBONAT [0 JHHHE KeneaHofl goporu Ha 0,2 M.

K kpasm ycJOBHOro 3Haxa AJHHA IITPHXOB yMenbluaercst 10 0,3—
0,4 mm.

rpaI{H[IbI H OrpaXI€eHHusid

ITocTpoenne u BhlYepuMBAHHME TPAHHN H Orpa)k/[eHUH HMeeT MHOr0
ofInero ¢ MOCTpPOEHHEM H BBIUEPUMBAHHEM IIOJIEBHX HOPOr M TPOIL

Ha puc. 48, e mokasaHBl NOCTPOEHHE H IOCJIELOBATENBHOCTH
BHIYEPUHBANHS YCJIOBHOIO 3HaKa rocynapctBenHolt rpaunusl. Cepe-
JHHA IITPHXOB YCJIOBHOIO 3HAKAa TPAHUIEI M HEHTPBHI OKPYMKHOCTEH,
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PACNONOXEHHBIX MEXAY HHMH, JOJIKHBL JIeXAaTh HA OCEBOH JMHHHHE,
KOTOpasi COOTBETCTBYET ee NeHCTBHTENBLHOMY MOJOMEHHIO HA MeCT-
#Hocti. C moMoLIbIO CHHYCHOrO npuGOpa OT OCeBOHl JiuHEH B 00e
CTOPOHBI NMPOBOASAT KapaHAALIOM [BE NapajjelbHble JHHHH, KOTO-
pHE OrpaHHYHBAIOT AJHHY INONEPEUHBIX TOHKHX ILITPHXOB. 3aTeM
C moMolpi0 Tpaapera HaMeyalOT NJIHHY 3BEHbEB H NPOMEKYTKOB
mexny HAMH. [lomepeuHble WITPUXM MOMKHO BHUYEPTHTL pelicdene-
pOM HJIH 4YepTEXHLIM HEPOM N0 JuHelKe WM TPEYroJLHHKY (Ha
HOXKax-MoACTaBKax). 3BeHbsl BBHUEPUHBAIOT peHchenepoM HJIH
KPHBOHOXKKOH TOJIIHHOM, VKasaHHON B TaGJHUAX YCJIOBHBIX 3Ha-
KOB (B HameM npuMmepe—0,6 Mm). KpyxKH MeXIy 3BEHbIMH
HUMEIOT JHAMeTP, PABHHH TONUIHHE 3BeHa. MIX BHUEPUHBAIOT KPOH-
UHPKYJNEM, a 3aTeM B3aJIMBAaOT TYIULIO ¢ I[OMOLIBI0 YepTEXKHOr0
nepa. Ecna nuamerp kpyxkoB nopsaka 0,4 MM (yC/iIOBHEIH 3Hax
rpaHHL pPaHOHOB), TO HX MOXKHO BLIYEPTHTH UYEPTEXKHBIM TEpPOM.
Ho mneob6xomumo, uTOGHI OHH HMeJH OKpyriyio ¢opmy. Kpas
3BeHbeB JOJIKHBI OBITh POBHBIMH.

Penwved

Penved na rtomorpaduueckux kaprax usoGpazkaercs TIOpPH30HTA-
JNAMH H YCJIOBHBIMH 3HaKamu Tex popm penabeda, KOTOphe He BLI-
paxaiTca TOPH30HTAJSMH: OBpAard, OOPHIBHI, ONOJ3HH, 3aAepHO-
BaHHBIe YCTYIH, OCHINM, CKaNH H T. X. [OPH3OHTAJM — JHHHH DaB-
HBIX BBICOT. 151 ymoGcTBa onperesieHHS BHICOTH pesnbeda HA KapTe
KaXAyl0 NATYI0 HIAH JECSTYI0 FOPH3OHTAJb B 34BUCHMOCTH OT Ce-
4eHus peibeda BHUEDPUMBAIOT YTOJILEHHOH JHHHeH. Ecanm ocHOB-
Hag rOpH30HTaJb BhluepyuBaeTcsl Tonmueok 0,1 MM, TO yroJjuieH-
Had — 0,2—0,25 MM.

HOns BeigeneHnst xapakTepHbIX ¢opMm peabeda, He BHPA3UB-
INHXCS OCHOBHBIMH TOPH3OHTAJIAMM, WJIH HJs Nepelfadyd H3MeHeHHH
B KDYTH3He CKJOHOB IPOBOAAT JONOJHHTENbHblE TOPH3OHTAJNH,
a AJia mepefayH MUKpopesnbeda NOBEPXHOCTH (3amanuy, OYyrpos,
Gaomen ¥ T. 1.) — BCHOMOraTenbHele. [omosHHTe bHBIE M BCIHO-
MOraTejbHble TOPH30HTAJH H306paKaloTcsl NYHKTHPOM, Ha PE3KHX
H3ru6ax ropHloHTaJell HeOOXOLHMO BLIUEPYHBATL 3BEHO, UTO JOCTH-
raeTcsd yBeJHUEHHeM HWJIH YMeHblUIEHHeM AJIMHBLI 3B€Ha HJH [poMe-
JKYTKa. Bce 3BeHbS MONMOJHUTENLHEIX H BCIIOMOraTeNbHEIX MOPH30H-
Tajel QOMXKHE GBITH COrJIAacCOBaHH MO HAMpaBJEHHIO, T. €. MPOZOJI-
xKaTb Apyr Apyra (pHc. 53, a).

Iass obnerueHHs 4YTeHHS KapThl Ha TOPH30HTAJAAX JaloTCA
Hanmucu ¥ GeprUITPHXH — IITPUXH, IIOKa3hIBAIOllHEe HANpPaBJeHHs
ckaToB, ropusoHTanei (puc. 53, 6). Hagmucm noMemiaror B pas-
pBIBe JIHHHH TOPH30HTaJeH Tak, 4TO6B OHH pacloJarajiuch nocpe-
JWHe pa3pbiBa H CBOHM OCHOBaHHeM OBIIM OOpaIleHhl B CTOPOHY
NOHHXKeHHST peaneda. Hammucu HyXHO pacmosaraTh Takum o6pa-
30M, YTOGH HX MOXKHO OBLJIO JIETKO NPOYeCTh. DepriTpuxu BhIUEp-
YHBAIOT CTPOrO IEPHNEHAMKYJNSPHO K TOPH3OHTAJH H paclojaraior
HX IO JUHHAM BojocOopa M BOZOpasjena.

Wsobpaxenne penvetda HOMOJHAIOT UHCJIOBHIMM OTMETKAMH Xa-
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PaKTEpHLIX TOYEK MECTHOCTH, OBPAaros, OOGDHIBOB, IMPOMOHH, Kypra-
HOB, SIM M IPOYHX IIOJNOMKHTEJbHBIX H OTPHIATENbHBIX (HOpM
penbeda.

Ha ronmorpaduuecknx kaprax M IJlaHax GOJBUIMHCTBO SJeMeH-
TOB peibeda H HX YHCJIEHHBIE XapaKTepHCTHKH [alOTCsT KOPHUHe-
BBIM LBETOM, 4 OTMETKH XapaKTepHHIX TOUeK — UYepHHM. UepHBIM
UBETOM JAalOTCA CKaJBbl-OCTaHIbl, TIPAAB KaMHeH, yKpelJeHHBIE
YCTYIBL H T. [I.

Ospars 1 npoMOHHH IIHPHHONH MeHee 3 M B Macwitabe 1:10000
BLIYEDYHBAIOT OAHHADHOH JIHHUEH C INOCTENEeHHBIM YTOJIIEHHEM
(puc. 53, 8).

Osparu u NMPOMOMHBI IIHPHHOH 0T 3 o 10 M BHIYEPUHBAIOT
B ABe JHHHH, MPHUYEM B YHCJIEHHOH XapakTepHUCTHKe YKasbIBAIOT

o
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Puc. 53. BuluepunBaHue YCJOBHBIX 3HAKOB PasyHulibix (GopM pedseda

B UHCJHTEJE — IIMPHHY  TOBepXy, B 3HaMmeHarTeJe — rnyOuny
(3 merpax). Ecau oBpar c oOpLIBHCTHIM CKJIOHOM HMEET LIHPHHY
Gonee 10 M, TO ero BHIYEPUHBAIOT € COXpaHEHHeM JAeHCTBUTEJBLHOH
WHpUHE B Maciitale Kaprtel (puc. 53, 2). Ha puc. 53, d mokasana
MOC/AEI0BATE/ILHOCTh ~ BBIUEDYHBAHHS  HTOTO  YCJIOBHOrO  3HAKa
(naercsi xapakTepHCTHKA TOJBKO INTyGHHEI oBpara). Ilpexnae Bcero
BhlUePYHBAIOT GpOBKY oBpara tonmuuo#t 0,1 MM, HaMewawoT Ka-
panpgamoM JHHHIO BBICOTH 3YOUHKOB NapaJijieslbHO GpOBKe 0Bpara
H TOJHKO MOCJe 3TOrO BHIUEDUHMBAIOT caMH 3yOuMKH. 3yO6uHKH OB-
para uMelor (OpMy BHITAHYTHIX TPEYTOJBHHKOB C OCHOBAHHEM
0,3—0,4 MM ¥ BHUYEPUYHBAIOT HX CTPOr0 NEPHEHIHKYJSAPHO
k GpoBke oBpara. MakcuMmanabHass BblcOTa 3y0OYMKOB B CaMOH IIH-
poko#t u ray6oxoil wacTu oBpara paBHa 1,5 MM, B CyKeHHOH 4acTH
BhICOTa 3y6uMkoB ymeHpinaercst pno 0,3—0,4 mm. Paccrosuue
MeX1y 3yGuMKaMu NPHGIM3HTENTBHO PaBHO HX BbicoTe. B cyxeH-
HOIl YacTH OBpara nocje CaMblX MajeHbKHX N0 BBHICOTE 3yOUHKOB
GpoBKa OBpara BBUEPUMBAETCS YTOJIIEHHOH NHMHHeR (3HaKOM IpO-
MOWHBEI). VYCJOBHBEII 3HaK OOpBIBA BHUCPUHBAETCS AHAJOIHUHO
YCJOBHOMY 3HAKy OBpara.
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HMaobpaxkenne 3amepHOBaHHLIX YCTYIIOB, B OCHOBHOM, HaNOMH-
HA@T YCJOBHEIH 3HaK 00pLIBa, TONBKO 3yOYMKH JAIOT B BHIE «pec-
HUYeK», T. €. 3y0OUMKH HMEIT HECKOJbKO MEeHbIee OCHOBAHHE H
Bosnee 6an3KO pacmojoxeHsl Apyr X JApyry. Kpome toro, 6poska
3a/lePHOBAHHOrO yCTyna TYWbIO He BhluepumBaercs. IlocTpoenue
YCJIOBHOTO 3HAKa 3aJlePHOBAHHOrO YCTYyNa HAUYMHAIOT C NPOBEIEHUS
B KapaHpalle OpOBKH (Ha DHCYHKE— IYHKTHD) ¥ JIHHHH, OTMe-
vapomel BLICOTY 3y0uukoB (puc. 53, e). 3aTeM TYyWIbIO BbIUEPYH-
BAOT 3yOYHKH, KOTOPHIE CBOHMM OCHOBAHHEM OOpALIEHH K IOBLIIIE-
o peaneda. Ilocne BhuepuuBaHus 3yGUUKOB KapaHpallHast
JIHHHSA aKKypPaTHO CTHPAETCS MATKOM pPe3HHKOH.

Ochini  paspensioTcsd Ha OCHINH PHIXABIX TOpPOA  (mecyaHble,
IJIMHHCTHIE) M OCHIIH TBEPABIX IOPOZE (KaMeHHCTO-IeGeHOYHble H
raneyrre). TlocsaenoBaTebHOCTL U NPHEMBl BBIUEPUHBAHHS OCHITIE(T
(puc. 53, o) cAefyoIIHe: BEUYEPUYHBAIOT KOPHUHEBOH TYUILIO
OpPOBKY OCHIIIH, a B TeX MEeCTaX, IJe CKJIOH OOPBLIBHCTHI, — 3YOUHKH
0o0phIBa; HaMeUalOT B KapaHJAalle TPaHHIY OCHINEH; BBLIUEPUHBAIOT
KODHUHEBOH  TYIUBIO HEPTEXHEIM IIepoM VCJOBHBIH 3HAK mecka
(ecsiH 3TO OCHINH pLIXJBIX TOPOK), MPHUEM V OPOBKH M B CpefHell
YACTH $I3BIKOB OCHINMH TOUKH JNAOTCH GoJsiee KPYMHBE, 4 K KpasMm —
Megarne. ECAM 5TO OCHITH TBEPALIX MOPOJ, TO BBHIUEPUHBAIOT YCJIOB-
HbIM 3HAK TrajleUHHKOB HJIH KaMEHHCTOH IOBEpPXHOCTH, a4 MeXIy
STHMH 3HAKaMU BBHIUEPUHBAIOT YCJOBHLIH 3HaK mecka. OCHOBHBIE TO-
PH30OHTAJIH uepe3 BhluepUYeHHEE 3HAKH He MPOBOJST.

Onucanne pHCYHKa CKaJ, METOAWKA HX IIOCTPCEHHS H BBIUEDUH-
BaHust naiorca B § 86.

PacrurteabHu#t TOKPOBR H TPYHTH

D/ieMeHTH PACTHTENLHOTO TOKPOBA M I'PYHTOB OTHOCSITCSI, B OCHOB-
HOM, K KOHTYDHHIM YCJOBHHIM 3HaKaM, TaK KaK 3aHHMAIOT ONpene-
JIEHHYIO MJollanb Ha kapre. KOHTYpP PacTHTENSHOCTH WJIH TPYHTOB
MOXKeT TepelaBaThCH 3aMKHYTOH JMHHeH HJIM TOYeUHBIM NYHKTH-
pom. Ilpu u306paxkeHHH KOHTYPOB LOJKHBI (PUKCHPOBATHCS BCE HX
YIJIbl, TOBOPOTH H pe3kue H3THOB. TOUEUHLIA NMYHKTHD BLIUEpPUH-
BAIOT YEPTEXKHBLIM [IePOM YePHOH TYIIbIO KPYIVIBIMH TOUKAMH JHAa-
merpoM 0,3 miu 0,2 mm u Ha paccrositHud 1,0 mau 0,8 MM B 3aBH-
cHMOCTH oT Mmacumraba. UToOw NONYYHTL KPYIJble TOYKH, AeNaroT
KPYroBLle IBHIKEHHS MEpOM, He OTPEIBAsl 0O6eHX CTBOPOK OT OyMard.

BoJsblass wacTh JApPEBeCHONl pPAaCTHTENBHOCTH TOKA3BIBAETCS!
KPYKKAMH pPasJHYHOr0 JAuaMeTpa, IBeTa M DHCYHKA. YCJOBHBIH
3Hak Jeca (cM. puc. 54, a) nas mepenauyd CHJAOILHOrO JPEBOCTOSA
npencrasifer co6of kpyxxkum auamerpoMm 1,1 MM, pasmeulaemble
nmo Bcell miomlanu 6e3 pasrpacku. Bmauame BunyTpuH xoHTypa Jeca
MOMEeNIaloT XapaKTePUCTHKY ApeBocTos. B Hell mokaswmBaeTcs mpe-
obnapgaroniass mopoxa HAEPeBLEB INOANHCHIO M DHCYHKOM Jepesa
(nucTBeHHas wau xBo#Has). Ecou Jjec cMewaHublil, To naimorcs ABe
MOJINHCH M IBa pHCYHKa nepesa. Ha puc. 54, 6 mawo moctpoenue
¥ BBIUEPUMBAHWE XAPaKTePHCTHKH APEBOCTOS CMeELIalHOro Jieca.
CrnpaBa OT pHCYHKAa JEpeBLEB [OMEIlaeTcs YHCJCHHAS Xapakre-
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PHCTHKA [peBOCTOSl B MeTpax: B HHCJHTEJE — CPeflHsas BHICOTA
JlepeBbeB, B 3HaMeHaTese — CPelHsIsl TOJIIHHA CTBOJOB. PHCYHOK
JepeBbeB H INOANHCh IIpeobjajaioliell IOPOAL Jeca pa3MelainoT
CHMMETPHYHO OTHOCHMTEJBHO uepThl Apobu. MexkIy ueproll ApOOH
n nudpamu (BepxHefl M HHIKHEH) OCTaBJSIOT IPOCBET MNOPSAKA
0,5 Mmm. 3areM KPOHIHDPKYJIeM BHUEPUMBAIOT KpyxKu. [Ipruem mo
ONylKe Jieca KPYKKH pacnoJiaraiorcsl NJO0THee, HJs OOJBUIRX TJIO-
maneit Jjeca-—Ha paccTosiHui 6—8 MM apyr ot apyra u GJmKe

Puc. 54. TTocTpoeHte 1 BLIYEPUHBAHHE HEKOTOPLIX YCJOBHLIX 3HAKOBR PAaCTHTENbL-
HOCTH

K TOYEUHOMY KOHTYpY Jeca. BHYTpPH KOHTypa KPY=XKH paszMmella-
joTcsi Goslee paccpelOTOYeHHO (Ha pAacCTOSTHHE nopaixa 1 cMm u
Gonee). Ilopocap Jeca BHYEPYHBAIOT  KPYKKaMH JHaMeTpa
0,6 MM — MeHBINEro, YeM B3POCIBIH Jec.

L5t BBIMOJNHEHHS YCJIOBHEIX 3HAKOB MOJIOABIX ITOCANOK Jieca U
NHTOMHMKOB BHAuajie CTPOAT KapaHaWHylo pasrpadky uepes
2 MM (puc. b4, 8). IlepeceueHue JHHUM IUTPUXOBKH IAET LEHTPSL
KPYy:KKOB. BrluepunBaHvWe HX KPOHLHPKYJAEM Jydlle XexaTb MO-
CTPOUHO, Uepe3 OJHO TepeceueHue JHHHMH (B lIaxMaTHOM TOPSALKE).

Ycnopuble 3HaKkH pegKoro Jeca, OypenoMoB, BHpyOJeHHOro,
FOpPeJoro M CYXOCTOHHOIO JIeCOB JAAIOTCSl B IPOH3BOJBHOH paccra-
HoBke. Ilpexje Bcero Ha Bcefi mJOIIAAM HaMeualOT Mecra, DAe
GyNyT BLIYEPUMBATHLCS ITH 3HAKH, H [e]al0T BCIOMOraTesbHBIE
IIOCTPOEHHUsI B KapaHjalle AJs KaXIOoro yCJOBHOIO 3Haxa. Briuep-
YUBAHME TYINBIO BLIMOJHAIOT KPOHIMPKYJEM, UepTEXHbIM TepoM IO
nuHefike wad oT pyku. [Ha puc. 54, 2 maHo MOCTPOEHHE YCJIOBHBIX
3HAKOB OypesiOMOB, TrOpesoro H cyxocrofiHoro Jecos. CrjoliHbie
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3apOC/IH KYCTAPHHKOB M CakKcay/a BbIYEPUYHBAIOT TYIILIO KPAaCHOTO
uBera.

3HaK KycTapHHKa COCTOMT M3 KDYXKKOB IBYX pasmepos. Llent-
PaNbHBIH  KPYXOK KYCTAPHHKOB BBIUEDUHBAETCS KDPOHIUPKYJIEM,
a TPU BaJUTHIX KPYKKa MOXHO BLIUEDUHBATL UEPTEHKHBIM INEPOM.
YCIOBHBIH 3HAK cakcaysna HMeeT 0o0Jjiee CJONKHBIH DHCYHOK, Ha
puc. 54, 0 noKas3aHoO ero NOCTPOEHHUE,

3anogHsAONMe YCAOBHEIE 3HAKH TPABIHHUCTOH DAaCTHTENLHOCTH,
KaMBIIIOBBIX M TPOCTHHKOBHEIX 3apOciell, MOXOBOH PpacTHTEJILHOCTH
M psijlia APYTHX BHYTPH KOHTYPa PacCTaBiAIOTCS B LIAXMATHOM IIO-
panke. [Tostomy mas HuX Tpefyercs nmpefBapuTesNbHAs Kapaugaui-
Has pasrpadka IO CHHYCHOMY NpHOOPY HJIH Tpadapery.

YCIOBHBIH 3HAK JYrOBOH PACTHTEJLHOCTH HMeeT BhicoTy 0,8 MM
u wupuHy 0,6 MM. Paccrosnusa Mexny sHakamu cocrasisiior 4,0 Mm
no seprukanu ¥ 4,0 MM O TOPH3OHTAJH. YKasaHHBIE pa3Mepsl
BKJIIOYAlOT B cefs BHICOTY M LIHPHHY 3Haxa. [losToMy BepTHKAJL-
Hylo pasrpadky jpenaror uepes 0,6 MM m 3,4 MM, a TOPH30HTAJb-
Hyio —uepe3 0,8 MM u 3,2 MM (puc. 54, e). BrluepunBanue uep-
TeXHBIM IIepOM VYCJOBHONC 3HAKa Jyra BHIOJHAIOT TNOCTPOYHO,
uyepes OJHY KJeTKy, TaKOH IODALOK lle MO3BOJHT COUTHLCSI C NpH-
HATOH 1IaXMATHOH pacCTaHOBKH.

Ha puc. 54, o¢ mokaszaHO IIOCTPOEHHE YCJIOBHOTO 3HaKa KaMbl-
IIOBOA M TPOCTHHMKOBOR pacTHTeJbHOCTH. CpejpHsis uacTb YCJOB-
HOTO 3HaKa BHIIOJHSIETCA B BH/E BOCKJHIATEJNLHOTO 3Haka, a JBe
GOKOBBIE YaCTH — HEMHOTO H3OTHYThI€ JIHHHH C HeOOJBIUHM YTOJ-
lleHueM B BepxHe#l wacTu. B HuxkHell wacTH Bce TPH JAeTajy PHU-
CYHKa JIOJIKHBEL OLITL Ha OAHOM JHHHI, Ha paccrosaHuu 0,3 MM apyr
OT Apyra.

YC/I0BHEIN 3HAK KOYKOBATOH MOBEPXHOCTH HMEeT BHJ TPeX TOUek,
pACNOJOXKEHHEX B BepIIHHAX YCJAOBHOTO PABHOCTOPOHHEro Tpe-
yronbiaHka. lopHsoHTadbHas pasrpadka B KapaHjalle BHIOJ-
Hsiercs yepes 3,0 MM u 1,0 MM, a BepTHKanawHas — uepe3 4,0 MM
(puc. 55, a). BepxuAs TOUKA BHUEPUMBAETCA HA BEPTHKAJBHOH
KapaHmiamuoli pasrpadke, a OBe [PYrHe — Ha HIDKHeHR TOPU3OH-
TaJbHOH JHHHH Ha paccTosHHH 1,6 MM apyr or apyra. Drto pac-
CTOSAHHE MeXKAY TOYKAMH MOXKHO BBIAEPKATh Ha rJa3. YCJAOBHBIH
3HAK BLIUEPUHBALTCS KOPHYHEBOH TYLIBIO UEPTEXKHEIM IIEPOM.

ITecku TaKKe BLIYEPUHBAIOTCH KOPHYHEBOH TYLUBIO. VY CJIOBHHI
3HAK HMeeT BHJ MeJKHX Todek jgumamerpoM 0,1 MM, pacmonoxed-
HBIX OJM3KO Apyr OT Jpyra M paBHOMEPHO 1O BCeH MIOLiafH.
Yro6bl NpH BEIYEPUHBAHHH YCJIOBHOTO 3HAKa IIECKOB He M0Jyd4asnoch
KaKOro-1HOO PHCYHKa B BHJE KOHUEHTPHYECKHX OKPYXKHOCTEH HJH
NpsIMBIX JIHHHE, CHauaJa HAHOCAT TOYKH 1O JIOMAaHOH TOPH30H-
TanpbHO# nuHEE (puc. 55, 6), a NOTOM paBHOMEpPHO 3aNoJHSIOT
cBOGOHBIE MeCTa.

Ha puc. 55, 6 moKaszaHa TIOCJIeLOBATENBHOCTL BhIUCPUHBAHHS
YCJIOBHOTO 3HaKa IpsioBbix meckoB B Macuirabe [:50000. Cna-
yaja mo BCeH IJIOIALH B KapaHgalle HaMeyaeTcs PHCYHOK Tpsj
(rpfifa monxHa OBITH CTPOrO TApaJjiesibHa CEBEPHOH WM I0XKHON
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pamxam). BrluepunBaHue Kaxaoil Ipsibl HAUYMHAIOT C caMoil Kpym-
HOM weHnTpa/JbHOH TOYKH. UTOOH rpsira BOCHPHHMMAalach KaK OJHH
YCJOBHBIH 3HAK, OCTaJIbHble TOYKH, IIOCTENEHHO YMEeHbLIIAIOIHEeCs
K Kpalo Tpaipl, pacnojaraior 6JuskKo apyr K npyry. Hx pasmep
HoJKeH OHITh 6OJblIe pasMepa TOYEK POBHBIX NECKOB, KOTOPHIMH
3aloJIHseTcsl OCTa/lbHOE NpocTpaHcTBO. Ta Ke 1ocsjeJoBaTeNLHOCTD
cob/II0faeTcsl MpPH BLIUEPUHBAHHE TI€CKOB OYIPHCTHIX, GapXaHHBIX,
JIYHKOBBIX M SYCHCTHIX.

Ha romorpaduueckux xaprax 60J0Ta NOJAPa3ACALIOTCT TO NPO-
XOOUMOCTH H XapaKTepy pAacTHTeJbHOCTH. DBbluepuyMBaHue YCJOB-
HOTO 3HaKa 6OJIOT HAYHHAIOT C BHIYEDYHBAHHS 3HAKOB PaCTHTENb-
HOCTH, KOTOpHle pasMeliaioTcs 0e3 pasrpadKH, DaBHOMEpPHO IO

a 60, 4 -
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o " 6,0 | . LTI M
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Puc. 55, Tloctpoenne H BHYEPUHBAHHE HEKOTOPHIX YCJIOBHHIX 3HAKOB I'PYHTOB

Bceft momanu. Ecmu G0/I0TO HempoOXOLMMOE WM TPYLHOMPOXOIH-
MOe, TO C TOMOIIBIO peHcdenepa MO CHHYCHBIM JHHEHKAM BBINOJ-
HAIOT UITPUXOBKY 3€JIeHOH Tyuplo (BMecro roJsyGoll, naawHO
B YcjoBHEIX 3HakKax) yepe3 1,0 mM, mpepniBasi ee Ha 3HaKaxX PacTH-
TeJBHOCTH.

IIpH BBLIMOJHEHHH YCJOBHOIO SHaKa MNPOXOZHMBIX HoJsoT (pHC.
55, &) mocsae BBIYEPUHBAHHS 3HAKOB pAaCTHTENBHOCTH HaMeuaioT
KOHTYPB IWITPHXOBOK B Kapaupgawe. IITpHXOBKY BHUEpPUYHBAIOT
B Npefenax KapanpamHoro kourtypa. Ilgomanwu, cBoBonmHble H 3a-
HSTHIE IITPUXOBKOH, NOJKHBI OBITH TPUOIH3UTENBHO OJHHAKOBBIMH.

§ 27. CTOCOBDI BLINNOJHEHHWSA YCJIOBHLIX 3HAKOB

[Tpu nocTpoeHHH YCJIOBHBIX 3HAKOB MHOrO BPeMEHH 3aHHMAIOT
npefBapuTeNbHble KapaHJallHble NOCTPOEHHS. 3HayHTEJNbHO YCKO-
pseT STOT IpollecC NpUMeHeHHe Pa3JHUHHIX nanerok u Tpadape-
TOB, BBINOJHEHHBIX Ha IIPO3PA4YHOH OCHOBE, KOTOPHIE IO3BOJSIOT
BBEIIEPKAaTh OJMHAKOBBHIE Pas3Mepbl YCJIOBHOIO 3HaKa Ha Bcell IuIo-
mams.

Ha puc. 56 noxkasaH miacTMaccoBBIE TpadaperT AJA pasMeTKH
[OJIOXKEHUST KPYKKOB YCJOBHOIO 3HaKa (PPYKTOBHIX H HHTPYCOBHIX
canoB. [loeepHyTHIl Ha 45° Tpagaper MOMKHO TaKKe IPHMEHSThb
MpH TOCTPOEHHH 3HAKA MOJOABIX MOCANOK Jeca.
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Jlnst BEIMOJIHEHMS YCJOBHBIX 3HAKOB JYrOBOH, HH3KOTPaBHOH
H BBICOKOTPABHOH pPACTHTEJLHOCTH, KaMBIIIOBEIX M TPOCTHHKOBBLIX
3apocJiell, crenuoil pacTHTEJbHOCTH, BHHOTPAAHHKOB, (DPYKTOBLIX H
UMTPYCOBLIX CcaloB LeJecoo0pasHo TPHMEHATh CHelHaJnibil Tpa-
Gpaper-nanerky. Ha rtonkoM mnuacruke (tousumuoit 0,6 MM) pasme-
pom 100X100 MM c IOMOWIBIO CHHYCHBIX JIHHEEK OCTPOH MIVIOH
HpPOLAPANIEIBAIOT TOPH3OHTAJbHEIE H BEPTHKAJBHLIE JHHHH, COOT-
BETCTBYIOIME pasrpadkKe TOTO MJH HHOrO 3HaKa. 3aTeM Ha Ty
CTOpOHY, rlle mpouapamnadsl JHHHM pasrpadkH, BTHPAKOT IOPOLIOK
OCBIYHOH CHHBKH C IIOMOIIBIO BaTHOTO TaMIOHA MWJH JHcTa Oy-
maru. [TepeBepHYB majeTky Npope3aHHEIMH JHHHAME BHH3, HaKja-
IOBIBAIOT ee HA HYKHYIO NJOLIaAb H IPHUTHPAIOT CBEpXY — JHHHH
pasrpacku Tpadapera JErko OTIeyaTHBA-
I0TCS Ha OpUTHHAJE,

B Hacrosllee BpeMs HMeIOTCS TakKHe
TeXHHUYEeCKHe CpeAcTBa, Kkak oToHabop,
IepeBOJHble CAMOINPHKIEHBAIOIINECH H30-
OpaxeHHs, JeKOJIH, TEMIJIETH, ANNJIHKAHH
(Ha CHJIHKOHOBOIl OCHOBE), TMpo3padlbie H
Henpospaunble JHUIKHE JelThl H T. H., KOTO-
pble 3HAYHTEJBHO YCKOPSIOT BBINOJHEHHE
rpauueckux paboT M NOBHIUIAIOT HX Ka-

. uectBo. Ha opurunamax rtomorpaduyecKux
Puc. 56. TlnactmaccoBblil  pany g muamOB ¢ HX HOMOIUIBIO MOLYT BLI-
Tpadaper Mg pPa3METKH -
nonowmenus Kkpyxros ye- MOMHATBCSA BHeMacuTabHble, MIOMIAAHLIE H
JIOBHOTO 3HaKa (PyKTO- JIHHEHHDbIE YCJOBHbIE 3HaKHM, HaANHCH, U‘I/ICIJ*
BBIX M IHTPYCOBBIX Caf0B  POBLIE XAPAKTePHCTHKH, 3apaMouHoe odop-
MJeHHe (BBIXOANBIE JaHHBIE, HOMEHKJa-
Typa, UHCAOBOH M JUHeRHBH Macwiradbl, Macwral 3aJoxeHHH
T &.).

Poronabop, B OCHOBHOM, HCHOJb3YeTcss IIpH CO3JAHHH H3Ja-
TEJIbCKUX OPHMIHHAJOB, TaK Kak KauecTBO ¢GOTOHaBOpPHLIX OTHeuaT-
KOB [0CTATO4YHO BhICOKOe. OJHAKO ero MOXHO NPHMEHSTL W HpH
BLIMOJIHEHHH Ha CBeMOYHBIX H COCTABHTENbCKHX OPHIMHAJaX CJAO0XK-
HBIX TI0 PHCYHKY HJIH YacTO INOBTOPSIOWIMXCH YCJIOBHBIX 3HAKOB.
B xaprorpacuueckoM INpPOH3BOACTBe (OTOHAGODP OCYLUECTBJSETCS
Ha ¢oronabopHoit ycranoske ®H-2 unu ga [uaraiine (PPT).

Doronabopran ycranosxa PH-2 (puc. 57) 103BOJNSLET MPOH3-
BOJUTH PYy4YHOH HAOGOp OTHENbHBIX CJOB WM YCJOBHBIX 3HAKOB H
noJy4aTh (hOTOOTHEYATKH Ha GyMare HJH IJIeHKe AJs1 MOC/edylo-
well Haxk/JeHKH WX Ha opuruHad. OHa COCTOMT U3 CJICAYIOUIHX OC-
HOBHBIX dacTeil: MeTaJJHYecKOH cTaHHHBL, (QoToannapara THIA
dorokop, ajanTepoB ¢ KacceTamu, sKpaHa. K ycraHoBKe NpH-
JlaeTcsd KOMILJIEKT HAaBOPHBIX Kacc W KOMIJIEKT HaOOpHBLIX BepcTa-
TOK (puc. 58, a). DKpaH yKpenseH Ha MeTaJHUSCKON CTaHMHe
HeNOJABHXKHO, (oTroamnmapar MOXeT IepeABHraTbcsl [0 WITaHraM
craHuHB. Ha npaBo#i mraHre HaHeceHH nudpsl, obo3HaYaOUIHE
pasMepnl wmpHadra. B 3aBHCHMOCTH OT KOHCTPYKUHH BEPCTATKH
Habop MOXKeT MPOU3BONUTECHA B ONHY HJIH B JBE CTPOKH C MOMONILIO
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autep (puc. 58, 6). QoromabopHas JuTepa INpeACTaBiseT coO0H
uenaynouanyio nnacruiy. ITocne dororpadupoBanus ¢oTonuTep,
Ha0paHHBIX B BEPCTATKY, IONYYaIOT I'PAHKH B IO3HTHBHOM H306pa-
XeHuu (QororpaupoBanue, nposiBieHHe U (PHKCHPOBAHHE NPOH3-

Puc. 57. ®orouabopuas ycraHoska PH-2

BOJASITCH Kak 06bun0). [oToBLIe (hOTOHAGOPHDLIE I'PAHKH JOJMKHEL 00-
JajaTh YETKOCTbIO JIUTEPHOTO OYKa H MMETb YepPHBIH HACHIEHHBIH
lIBeT.

YenoBubfl 3HAK WJAH HAAMACE C MOJydYeHHOH (oTonabopHON
TPaHKHd BBIpe3aloT Ha HeOOJBIIOM JHCTE IUIACTHKA, AJIOMHHHS HIH

L0 MIAOA I NN AN

a AT S AONII UL A s w /Eén_u"lepaaj
6
) KAPayy,

Puc. 58. ®oronabopuas Bepcratka (@), doronabopuas maurepa (6), BH-
pesanne (GpOTOHABOPHOR HaknedkH (8)

KapToHa OCTPLIM CKaJiblleleM HJIH NePOYMHHBIM HOXKOM IO JIHHeHKe
HJIK TPEYTOJIbHUKY. YCJIOBHBIH 3HaK WJH reorpadHuecKoe HaszpaHue
BBIP@3AIOT CTPOrO INO KOHTYDY, OCTaBJAf NoJs IHpHHOR 0,3 MM
(puc. 58, 8). IToxpesaB co Bcex CTOPOH KOHTYp YCJOBHOTO 3HAaKa
WJIH Ha3BaHMsl, €ro OCTOPOMKHO OTAENSAIOT OT OCHOBBI TrpaHku., s
TOro 4to6bLl YMeHbUIHTL TOJUIMHY OyMaKHOH Hak/aeHKkH, ee mojpe-
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3al0T TOJLKO Ha IIOJIOBHHY TOJIIHHBL (HOTOHABOPHON rpaHkH,
ojHaKo ynoOHee eunie Ha BJaxKHOH (poToHaGOPHOH IPAaHKE OTIEJHTDL
SMYJILCHOHHBIH CJOH ¢ TOHKHM cioeM OGymard. HJis HakJeHBaHus
cJI0Ba IO AyTe HaKJeHKy Halpe3aloT MeXAy OyKBaMH CBEpPXY MJIH
CHH3Y, ¥ TOT[a OHa CBOGOJHO H30THETCH MO HYXHOH KpuBOil (cM.
puc. 58, 8). MoXHO NPOH3BOAUTEL TaKXKe NMOGYKBEHHYIO DacKIeHKY.

bymakHyo Hax/elKy NPHKJIEHBAIOT K OPUTHHAJNY MOJUBUHH-
JIOBBIM KJI€eM, B COCTaB KOTOPOTO BXOJAT INOJHUBHHUJ/IOBHI CIOHPT
(100 r) u Boma (1000 mu).

Ha opurunane kapanjamoMm 3apaHee HaMeJalOT MeECTO Dacio-
JOXEHH HaKJeHKH — TOYKa, TOPH3OHTAJbHAs H BePTHKaJbHASA
JMHHH, JHHHS CTPOKH. BHIDe3aHHBIH YCJHOBHHIH 3HAK HJIH HA3BAHHE
OepyT MHHLIETOM HJH HMIVIOH, BCTABJEHHOHW B Jep¥KaTesb, M CMasbl-
BAIOT KJeeM (C HOMOLIBIO KHMCTH HJIM NPOBELEHHEM HakJeHKu Mo
HeGONbLIOMY KOJHYECTBY KJjes, HaJMTOMY Ha KycodeK OyMaru WJH
nnacruka). Hakaefiky pasmemiaior, moxa xJjed eue He BHICOX. Pas-
MeCTHB [JOJIKHHIM 00pasoM, ee NPHUKPHIBAIT KYCOUKOM IJIacTHKa
umu  pennodaHa M NJOTHO INPHTHPAIOT KPYTJBIM KOHIOM PYYKH
HJIM CKaJIbIesns.

Ecnu opHrHHas roTOBUTCS Ha IJIACTHKE, AJSl H3TOTOBJenHs (o-
TOHAGOPHBLIX IPAHOK HCIOJL3YIOT KOHTPACTHYIO OyMary co CheM-
HEIM CcJIoeM HJM TOHKyI0 doTonjenxy. Haxieupanue Ha TJIACTHK
MPOM3BOAKTCS CIELMAJbHBIM KJeeM, cocTaB Kotoporo: cmosa [IBA
C-18 nepasbasaenras (10 r), Gyrunaperar (15 Mr), amueToH XH-
Muueckd uucThlit (15 r). Kieil HaHOCHTCS KHCTBIO Ha OpHrHHAJ
B TOM MecTe, I'ie 6yger pacnonaratbesl Haksefika. Ilocse Toro xKax
HakJelka pasMelleHa, ee NPHTHPAIOT ONMHCAHHEIM CIOCOOOM.

B ZJuaraiine (puc. 59) wpudToHOCHTENb BLITIOJHEH B BHAE
nucka. IlpudrTooir nuck npencraBasier co60R (OTOOPHUTHHAN H3
onTHyeckoro crexsaa. K mpubopy mpusaraercs Habop AMCKOB C pas-
auunbiME wpuadTamMu. C Kaxaoro AMCKa MOXKHO Habupath WDPHOT
¢ BeIcoTOM OykB oT 1 mo 9,5 mMm. [IBH:KeHHeM PYKOSTKH HEOOXO-
OUMBIH 3HAK TPHBOJUTCS B IIOJNIOXKEHHe AJs SKcnoHMposaHus. Ha-
JKAaTHEM KHONKH 3HaK (UKcHpyeTcs H ORHOBpeMeHHO ¢oTorpadu-
pyercs Ha IUIEHKY, KOTOpas aBTOMATHYECKH IepeBHIaercsl
B KacceTe Ha IHpHHY 3Haka. Ha [marafine MOXHO IPOH3BOAMTD
1o 4500 5KCIOHHPOBAHMH B Yac, YTO II03BOJAAET BHLINOJIHATDL
paGory B 2—b5 pas 6ulcTpee, uem Ha 0ObIUHOH (QoTOHAOOPHOH ycTa-
HOBKe.

B xaprorpaduueckoM NPOM3BOACTBE B HacTosllee BpeMs Haxo-
OAT GOJIbLIOE NPHUMEHEHHE CAMORPUKACUBQIOUUECS KapTozpaguye-
ckue annaukayuy. OuM  npeicTaBAsioT cobod  doToHaBOpHYIO
rpaHKy Ha CBEMHOM 3MYJbCHOHHOM CJIO€, NOKPHITYIO JHIKHM
kaeem. Ciioft kjesi 3alMIIeH OT BHICHIXAHHsS CHJIMKOHOBOH OyMa-
rofi. C noMmoupio anmaukaiyui cospaercs usobpakenune Haumucel,
nigp, OTANbLHBX W INJIOMIAJHLIX YCJAOBHBEIX 3HAKOB, PA3JIHYHHIX Ce-
TOK, TEKCTOB M Ap. ANNJHKAaLHA MOMKeT ObITh HaKJeeHa Ha OPHUTH-
HaJLl, KOTOPBIe BHINOJHEHB Ha IJIACTHKAX, MATOBOI W IJISIHLEBOMH
dorobymare, na ueprexHofi 6ymare. HyKHuIll YCJOBHBIH 3HAK WIIH
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HaANKCh BEIPE3AIOT JIAHMETOM, MPOPE3Ass TOALKO CheMHHH cJaof,
noJIsl NOJKHBI MMeTh wHpuHy 0,6—0,6 mMm. 3arteMm Hakaeliky oTHe-
JSIOT OT OCHOBBI ¥ PasMemaT Ha OpHrHHAJe, YOGeNHBINHCh, YTO
Hak/Iefika pasMmelieHa NPaBHILHO, ee TPUTHPAIOT. OCOGEHHO Tia-
TEJIbHO MPHUTHPAIOT Kpasi H yribl HAKMEHKH. Ecnam Hapmuch Heo6xo-
AHMO DasMECTHTh BPaspAAKY, TO ee NOOGYKBEHHO Daspe3aioT M BHI-
NONHAIOT HAKJAEHKY, IPeABAPUTEbHO PA3METHB HA OPHIMHAJE MecTa
pasmeilenust G6ykB. YToOpl Pa3MeCTHTh HAK/IEHKY 10 H3BHIMCTOMY
CJIOXKHOMY KOHTYPY, A€NAIOT paspes MexAy OYKBAMU JI0 CEPeIHHEI

Puc. 59. Ouataitn

naxiefiku (ceepxy wiaum cuusy). CaMonpHKACHBAIOLIHECH Kaprorpa-
(puuecKHe anmIMKamMM MMEIOT NOBOJLHO GOJLLIOH CPOK XpameHus,
nopsinka 8 mec. XpaHsT UX B KOHBEPTe B MOPU30HTAJLHOM IOJOKe-
HHH, & TPAHKH IEePEKJaQLIBAIOT YHCTBIMH JHUCTAMH GyMmard, yTo6b!
OHH He CJHIIAJNHCD.

Canonpurareusarowuecs. nepesodunsie usobpancenus (cynusol)
npeacTasasior coboll rpaduueckue N300PAKEHHST YCJAOBUBLIX 3Ha-
KOB, LH(}p, OTHENBHLIX OYKB M HX COUETAHHI, OTneyaTaHHble ¢ TO-
MOUILIO TpadaperTHoll mewaTu Ha MNJOCKOH NOJHMEpHOI OCHOBe, KO-
TOPasl MOKPBITA YYBCTBUTEJbHBIM K JaBjenuio KjieeM. Co CTOPOHLI
KJIEGBOTO CJ.081 CYMH3bl MOKPHIBAIOT 3aUIUTHON Bymarof, utoful mpe-
LOXPaHUTL €ro OT HepechLIXaHHsl, 3arps3HeHHSl U NOBPeIeHH,
Cynusul JIerko nepeBOAsTCA Ha pas3jMuHble copra GyMar M Kap-
TOHA, MMEIOUHX MOCTATOYHO IPOUYHYIO TOBEPXHOCTh, HA MOJHMEp-
Hble TUIEHKM C MAaTOBOH M IVISIHIEBOH IOBEPXHOCTBIO, a3podoTo-
cuuMKd 1 T. j. Ilepernoc H306pa’KeHHs] BLINOJHIETCS C MOMOIILbIO
rJIaikoro, KecTKOro mnpenMera YAJauddenHo#t dopmul. MM Momxer
ObLITh JAepeBsiHHas, NJIACTMAaccoBas WM MeTaJIHYecKasl Nanoyka
ujau o6blyHas wapukosast pydxa. s nepeBosa u30oGpakeHHs
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MOXKHO [OJIb30BATLCS IVIAJKHM KOHLOM PYUKH JAHUETA MJIH CKalb-
nens.

LpeT caMONpPIKIEHBAIOILUXCS EPEBOAHLIX H306PaXKeHHH MOMKeT
OBITH Pa3JHYHBLIM: UEPHBIH, KPACHBIH, 3e€JEHLIH, CHHHE H T. A

ITepesos u306pakeHHil BHIOJHAETCS! B CJEAYIOUEH MOCELO-
saresblocTH. C JHcTa NepeBOLHOr0 U30GPANKEHHs] CHIMAKT 3aIKT-
Hyo 6yMmary H HakJaAbBalOT H300pakeHHe KJeeBOll CTOpPOHOH Ha
HYXHOE MecTO opurunajaa. Buaumoe Ha mpocser u3obpaxende npu-
THPAKT IVIAJKHUM 3KeCTKHM IpeameroM. IlamJjenue npH nepesoje
COOTBETCTBYET HaXKUMY DYKH TpH oOnluHOM nucobMe. IlepeBoa mpo-
IONXKAEKT A0 INOABJIEHHS BEICBETJIEHHS LBeTa H300paxKeHHI.
Coerka NPHNOAHSB JIHCT, YOEXAAIOTCA B TOJHOM OTAENEHHH H30-
OpaKeHHsl OT JIHCTA, OCTOPOMKHO CHHMAIOT JHCT ¢ opuruHasa. Ha
nepeHeceHHOe H300paxeHHe HAKJANBIBAGTCS JHCT 3aluTHOl Oy-
MarH, 1 H300paxkeHHe BTODMYHO TLIATENBHO IPUTHPAeTcs IalKHM
XKECTKHM NPELMETOM,

[Tocne mepeBoga JMHCTH C HEHCHIOJIL30OBAHHBIM II€PEBOAHLIM H30-
OpakeHueM 3aKPLIBAIOT 3aIMUTHOH GyMarofl ¥ XpaHSAT B MOJUITH-
JEHOBBIX NaKeTaX, IOMEIIEHHEIX B KOPOOKY.

ITepesenennoe H300paxeHHe MOXKHO CHSITh BaTKOH, CMOUGHHOMN
B GeH3HHe, N Ha TO e MECTO BHOBb HaHECTH, CAENATh [IepPeBOAHOE
n3o6paxkenne. EclM NepeBOx TOJNBKO YTO CHAENAH M HE OYEHb TLIA-
TEJABHO TIPUTEPT, €ro MOXKHO COCKOGJHTD JIAHILETOM.

Hexoasu OT CYynH3 OTJNHYAIOTCH TeM, YTO MepeBo] H306pakeHuii
OyxB, uu(p, yCJOBHLIX 3HAKOB H MPOUYHX 0003HAUEHHII MOXKET BbI-
MOJIHATLCSA HECKOJBKO pa3d ¢ OZHOro Jiucra. IeKoJsiH NmpeicTaBJsiioT
¢o6ofl mpo3pauHylo MHJEHKY, Ha KOTOPYIO P&3JIMUHbIC H300parkeHusi
HaHOCATCA CleluaNbHOH KpacKoM HecKOJbKo pas. [loBosapHO Kaue-
CTBEHHLI/I TepeBoJ TMOJydYaeTcsi OT TPEXPasoBOro mojn3oBanus. He-
II0Jb30BAHHYIO JEKOJb MOXHO BOCCTAHOBHTb, IIpPeJBapHTENbHO
CMBIB OCTATKH KDACKH CKHIOHJZAPOM HJIH cMechlo Gensuna B-70 u
H30TMPOMKUAOBOrO crmupra. JeKoaH MOXHO NepeBOAHTbL Ha BCE BHIHI
fymar, KapaHAalHYyio H MOJOTHAHYK KaJbKy, Ha pasjMyHble nJjac-
tuku. [Ipn XpaHeHMHM [OEKOJIM 3aKpbLIBAIOTCHA 3aUIUTHOH MJeHKOH.

ITeperon [exoJiefl BLINOJNHSIOT TAK Ke, KaK H CYIH3, TOJBKO
NnpeJBapHTENbHO ONPeNessIOT 3IKCIHepHMEHTaNbHO CHIY HaKuMa.
[TockonbKy AeKOJIL MHOTOPA30BOrO TOJb30BAHHS, TO NEPBHI Iepe-
BOJX fenaioT NpH GoJee cnaboM HaKUMe, 4eM BTOPOH u TpPeTHH.
Cuna HaXXHMa MeHSeTCs ¥ B 3aBHCHMOCTH OT TOro, KaK [IOJro
XpaHuaucek gexosn. Ecam Kpacka HelaBHO HakaTaHa Ha JEKOJb,
TO HAXKUM J0JKEeH ObTh He3HaUHTeJbHBIM. [1epeBoj YCIOBHBIX 3HA-
KOB ¥ LIPH@TOB ¢ TOHKHMH JNHHHAMH TpefyeT OOJBIIEro HaxXuMa,

HenocraTkoM JeKose#l sBJSIETCS TO, YTO OHH JOJIMO COXHYT.
YaaauTh OpUBelNeHHOe H300pakeHHe MOXKHO COCKaGJHBaHHEM
C MOMOLIBIO JAaHIEeTa WJIH BATHBIM TAMTOHOM, CMOUYEHHBEIM B ale-
TOHe.

ITepeBoaHble caMONpUK/AEHBAIOUIHECH HM300pa’KeHH M JLeKOJH
BTOPOrO ¥ TPETBETC NePeBOAOB He obeclneuyHBAIOT AOCTATOYHO XOPO-
mee kauecTBo. Habuogarotcs uckakeHwe u nedopmauus Hzobpa-
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JKEHHH NPH NepeBOfe, NOITOMY OHH HCMOJB3YIOTCS TOJBLKO HA TEX
Opurdianax, KOTOpbie He NoJJexkar JajbHeflleMy BOCIPOH3BE-
JeHHIO,

O6a crnocoba Gosiee SKOHOMHYHE! II0 CPABHEHHIO C BbIUEDUHBA-
HHeM, He TpebyIoT 0co60¥ TMOArOTOBKM HCIOJHHTEJEH.

Temnaer, B omIHuHE OT AaNMJHKAIHH, MOXKHO HCIIOJb30BATH
MHOI‘OKpaTHO. Ero wmoxno OPHKJACHTL M BHOBL OTKJICHTHL, IIepce-
KJIeHTb Ha Lpyroe Mecro.

[TonnoXKO TEMNJIETOB MOMKET CJAYXKHThL OyMara HAHM TJIACTHK.
Ha ero smueBol cropoHe HoJurpaguyeckuMm crnocoGoM HaHOCHTCS
uzobparkenue, a Ha 0O0pPaTHOH CTOPOHE — CJOH HEBBLICHIXAIOILEro
KJies, 3alUMINEHHOro agTHAMIKOH Oymaroii. HyzkHoe usoGpaxkeHue
BBIPE3AIOT, OTAGNSIOT 3ALHTHYIO NPOKAALKY H TIPHKJIEHBAIOT K OPH-
THHAJY. ‘

HepocraTkoM TeMIJIETOB SBJASIETCS TO, YTO NPH HakJjelKe
YCJOBHBIX 3HAKOB M Ha3BAHMi Ha OPHIrHMHAJ CcO3LaeTcs penbedHasd
NOBepXHOCTh (HaKJAeHiKH BLICTYNAIOT HaJ IOBEPXHOCTBIO ODHUTH-
Hana), a TakXe TO, 4TO Kpacka HaXOAUTCS CBepXy INIEHKH H ee
MOXKHO COCKOOJHTL. JloCcTOMHCTBOM sBJsercs OOJBIION CPOK Xpa-
HeHHUs TEMIJIETOB M TO, UTO KJEeBOH CJOH TOTOB K IOCTOSHHOMY
yrnorpefJiennio, Tak Kax 3alllMUieH aHTHJAHOKOI Oymarof,

Takum o6pasom, HaubGosiee BBHICOKOe TIpaduyeckoe KadecTBO
Opurianos obecneduBaloT @oroladop, anmnJIHKaLHH ¥ TeMIJICTHL.
[IpousBojiHTeNBHOCTL TPYAA NPH pabore ¢ TeMNJETAMH H allJHKa-
UMSMH B JBa pasa Bbillle II0 CPaBHEHHIO ¢ OOLIMHBIM (oToHABOPOM.

[naBa 8.

BbIYEPYMBAHHE CbEMOUHBIX OPHTHHAJIOB
TONOTPA®PUUYECKHX KAPT

A MATEPUHAJNTIOB KPYITHOMACIHTABHBIX
ChbEMOK

§ 28. OBILME CBENEHHA

Tonorpaguueckas Kapra OTHOCHTCSI K obuiereorpadHYecKHM Kap-
TaM. Bce Tonorpaduueckre KapThl CO3LAI0TCA KaK POCYLapPCTBEHHELE,
O GUHBIM JJIsl CTPAHLI HACTABJEHHSM, HHCTPYKIHSIM H YCJIOB-
HbIM 3Haxam. Ilpu paspaborke MmacmiTabHOro psaa Tomorpaduue-
CKHX KapT VYUHTBIBAJHCL TPeGOBAHHSI K HHM CO CTOPOHEI BCEX
oTpacieil HaponHoro xossificta. B 1934 r. TocyzapcTBEeHHBIM Me3K-
BELOMCTBEHHEIM TIe0Je3HUeCKHM COBETOM OBl pa3paboTaH OCHOB-
HoM MacwrabHbi pax— 1:10000, 1:25000, 1:50000, 1:100 000,
1:200000, 1:500000, 1:1000000, a TakXke paspaBorana cucrema
VCJI0BHBIX 0603HaueHwuit Tomorpaduueckux kaprt. Kaprel KpynHee
macmraGa 1:10000, a umenno 1:5000, 1:2000, 1:1000 u 1:500,
HOCSIT Ha3Balue MJIAHOB.

Tomorpaduueckue KapThl CJOy:KAT B KauyecTBe HCXOAHMBIX KapTo-
rpahuueCKHX MATePHAJOB MJIs CO3JLAHHSI MEJKOMACLITaOHbIX 0OIIe-
reorpaUUYecKux KapT ¥ B KayeCTBe IeOrpaduuecKoil OCHOBEI JJIsI
Pa3JHUHBIX TeMATHUECKHX KapT (CM. ri1. 12).
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K TomorpaduueckuM KapraMm NpeabsiB/SIOTCS Cchedyloliue Tpe-
GoBaHusi: KapTa JOJKHA ObiTh HarasgHa ¥ ypobounTaema; Ha Heii
JOJXKHO OBITH TOYHO H JOCTOBEPHO [IOKa3aHO BCe COAEpPKAaHHE,
¢ TOH NOJHOTOH H NOAPOGHOCTBID, KOTOPAS COOTBETCTBYET Mac-
wtaly, uasHAYeHHIO H OCOGEHHOCTSAM OTOGpaKaeMoil MeCTHOCTH.

Yro6er Tomorpaduyeckass Kapra OTBedasia 3THM TpeGoBaHHIM,
co3laHHE CBEMOUHOr0 OPHIHHAJA JOJKHO INPOBOJHTLCS C ONpe-
JeJIeHHOH TOYHOCTBIO H THIATEJbHOCTBIO. A 3TO, B CBOIO Ouepelb,
34BHCHT He TOJbLKO OT TOYHOCTH H3MepeHHH H HaHeceHHsI 00heKTOB
MECTHOCTH, HO M OT TLIATeJbHOCTH M aKKYPaTHOCTH uepyeHusi, T. €.
OT KauyecTsa TpadHYecKoro odOpPMJEHHS CHEMOYHOTO OpHTHHAJA.

§ 29. BLIMEPUMBAHHME CbEMOYHBIX OPUTHHAJIOB KAPT
U TPEBOBAHHS K UX 'PAPHYECKOMY OPOPMJIEHUIO

CbeMOUHBIH OpHIHHAJ BLINOJHSETCS B pesyJbrare [POBENCHHDIX
tonorpacgo-reofesnueckux paboT (MeH3yJBHOH M a3podoToTONO-
rpauIeckOl ChbeMOK).

OCHOBHBIM METOJOM CO3JaHHsl TomnorpaduyecKux KapT B Ha-
CTOsIlllee BPeMsl SIBJSETCA aspodoToChbeMKa; OHA MPOBOAHTCSH B Tex
clIy4asix, KOrga HeoOXOAMMO €O03[aTh KapTy Ha 060JblIyl0 Teppi-
topuio. [IpH cbeMKax HeBOMBLUIOTO YyyacTKa BLIMOJHSETCS MeH3YJb-
Hasi CheMKa, TAK KaK B 3THX CJAyYasxX aspodoToChEMKa 3KOHOMH-
YecKH HelenecoobpasHa.

CbeMOUHBIH OpHMIHHAJ IPH MEH3YJAbHOW CBheMKe BBLIIOJHACTCS
Ha YHCTOM JucTe GyMard, KOTOPHIH HpeABapHTENbHO YKPEIUISCTCS
Ha MeH3y/anHOH pocke. Ilepen BbIXOZOM B NoJe Ha NJjaHUIeT HAHO-
CAT yrael DaMKH, KOOPAMHATHYIO CeTKY, NYHKTLI TeOfe3HuecKofl
OCHOBEI, CBEPXY IJIAHIIET MOKPHIBAETCS UUCTHIM JHCTOM UepTEeXHOI
Bymaru, Tak HasbiBaeMoll pybamkoil. B mpouecce paboTn Ha py-
fallKe [IpoOpe3aloT OKHAa B MeCcTaX CTOSIHHS MEH3YJbl, N0 CKOLIeH-
HOMY Kpalo JHHeHKH KHIperejs IPOBOAAT KapaHZalIHble BCIOMO-
raTeNpHble JUHEE. [IpOBOAMTH HX cjefyeT KapalmallioM TBEpHO-
crbio 5T-6T, 3aToUeHHBIM B BHJE JIOMATOUKH HJH Ha KOHyC. JIMHHU
JNOJKHBE! OBITh TOHKHMH, ToJaimuHoi 0,10—0,15 MM u JxocratouHo
GaeIHBIMY, YTOGH TMOCJe HaKoJMa TOYKH HX MOXHO ObLLIO Jerko
CHSITh MSITKOH pe3nHKOH.

B npouecce MeH3yJbHOH CbeMKH Aeaercs MHOXKECTBO HAKOJIOB
C MOMOIUBI0 H3MepuTedsd. IaKoa BBINOJHAOT, YCTAHOBHB HIVY
NneprneHAUKYAsIpHO K noBepXHOocTH Oymarn. Touka OT HIJIBL H3Me-
puTeas He mosxkHa mnpesbiuartk 0,1—0,2 MM. Kapanpammnas touka
TaK¥Ke JOMKHa ObITh He Gogbire 0,1-—0,2 mm. [das atoro xapangaul
B Tpolecce paBoTh MOCTOAHHO TOATAUMBAIOT O HAXJIAUHYIO MeJKO-
sepHuCTyIO Oymary Ne 1.

B 1moneBmIX VCJIOBHAX [pH MEH3yJbHOH cbeMKe IIPOBOAUTCS
KapaijaliHas pHCOBKAa BCeX TMNpPeIMeTOB MeCTHOCTH M penbeda.
PucoBka BBIIOJHAETCA OCTPO 3aTOUEHHBIM KapaHLallOM TBepioO-
ctbio 3T — 6T (Buifop KapaHpgalla 3aBHCHT OT NOTOLHLIX YCJIOBHIL:
ec/iu norofa xapkas, To paboraior kapangamamu 5T-6T). Kapan-
Jlallibie JMHUH JOMXKHBI ObITh TOHKHMH, Tojmudoft 0,1 mwm, cou-
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HBIMM M ONHOTOHHHIMH. IIpM pHCOBKe JHHHH OT DYKH TOJIL3YIOTCS
METOJI0M HapalluBaHds wTpuxa. Hamxum Ha xapaHzam JoJKeH
OBITH JIEPKHM, 4TOOB! JIMHHIO [PH HEOGXOJMMOCTH MOXKHO GBIIO
JIErKO CHATL MATKOH peswHKOH. Besi Kapanpmamsas pHCOBKa [OJI-
KHa OBITb aKKypaTHOH M 4eTKOH, HEHYXHbe KapaHJallHble JHHHH
HNOJMKHEB OLITH CPasy e TMOJHOCTHIO YAAJeHH C OpPUTHHAJA.

Bcio pHCOBKY MeCTHOCTH B KapaHJAAalle BLIMOJHSIOT HEIOCPEACT-
BEHHO Ha TOUYKe, C KOTOPOH NpPOU3BOAMTCHA CheMKa. OOBEKTH MECT-
HOCTH H306paxaloT B COOTBETCTBYIOUIMX YCJOBHBIX 3HaKax, NpHUEM
TOYKa YCJAOBHOTO 3Haka, 0603Hayalollas MEeCTONOJIOXKeHHe Tpej-
MeTa, IOoJKHA COBIACThL C HakoJoM. Pekn m pyubH, u3obpaxkaeMmble
B OAHY JIMHHUIO, BEHYEPYHBAIOTCS B KapaHjallle C TOCTEHNeHHBIM
yronmennem. IIpH n300parkeHMH HaceJeHHBIX NYHKTOB B KapaH-
nauwe mpadHpoBKa IJIoWiazedl KBapTaJOB Henaercs Oojiee paspe-
xennokt (macwmrad 1:25000 u 1:50000), yem npy BBHIIOJHEHHH ee
TYWDIO, HJIM BBEIIOJNHSETCS OKpacka TONYOBIM M PO3OBHIM KapaHnja-
mom (macmra6 1:10000). Oxpacka pnenaercss GJefHOH, UYTOGH
ee MOXKHO OBLIO CHATH MATKOH pesunKOH., OTHENbHBIE CTPOEHHS,
KOTOpble B majbHefLIeM [HOJXKHBL OBITh 3aJHTH YEPHOH TYymIBIO,
cllerka 3aTyLIEBHIBAIOTCS IPadHTHBIM YepHEIM KapaHmamowm. Bce
LOPOrY BBIUEPUHBAIOTCS COOTBETCTBYIOIMHMHE YCJOBHBIME 3HaKaMH.
[Tpy BBIUEpUUBAHNE IMOCCEHHBIX AOPOT B JABe JHHHH o0e JIMHHM BEHI-
uepyuBaloTCss TOHKHMM. IIpH BbIUEPUHBAHMM YCJOBHEIX 3HAKOB
Hacume! W BIEMOK BHIYEPUHBAIOTCS TOHKHE IITPHXH.

HononuuresnbHble H BCIOMOraTeJbHBEE MOPH3OHTANH NPH KapaH-
JlaUInoffl pPHCOBKE IOJIKHBI GHITH XOpouio passnmuuMmbl. [lasg sroro
JJIMHa  NITPUXOB  3BEHLEB NOJYrOPH3OHTANeHl  yBeJHYHBAETCS,
a BCHOMOraTesLHBIX — yMeHbInaercs. [IpH BHIUepUHBAHHKM B KapaH-
Jame yCJOBHLIX 3HAKOR TMOYUBEHHO-PACTHTEILHOTO TOKPOBA M TPYH-
TOB BCIIOMOTATejIbHAS pasrpadkra He Hesiaercsl — 3HAUKH paccTas-
JSIOTCS Ha rias3. Bce mMONMHCH BHIMOJHSIOT OCTOBHBIME MIpHGTAMH,
pacrojaraTh HX HYXKHO Tak, 4ToObl He BO3HHMKAJO0 COMHEHHS B NPH-
HaAJEeXHOCTH NMOANHCH K TOMY HJIH HHOMY OO'BEKTY.

[TapannensHo ¢ BEIIOJHEHHEM MEH3YJIBHOH CBHEMKH BHIYEpYH-
Baercsl Kaavka goicor. Ilepel BEIXOIOM B IOJe Ha KadbKy BBICOT
HaHOCATCA paMKa KapThl, TOUKH KOOPAMHATHOH CETKH H NYHKTH
reojlesuueckofl ceru. EikenHeBHO B mponecce chbeMKH Ha KaJbKy
BHICOT C TJAHINETa TepeHOCATCsS BCe NYHKTH CHEeMOUHOH CeTH, BCE
nepexofHble TOYKM M TOUKH CHEMOYHHX XONOB, 2 TaKXKe peeuHsle,
¢ moanmucsAMH HX otMeTok. OGo3HAaueHWs TYHKTOB TPHAHTYJISLHUH,
TOUEK TOJHTOHOMETDPHH, PEerepoB M HX IOAIHUCH BHIYEPUYHBAIOTCSH
KPACHBIM UBETOM. TOUKH CHEeMOUYHOH CETH BLIUEPUYHBANOTCSA UEPHHIM
IIBETOM, TIPHUEM B YHCAHTEJE UYEPHOH TYWBIO MOATMCLIBAGTCS HO-
Mep TOYKH, 4 B 3HaMeHaTesNe KPACHOH TYUILIO — ee BLICOTA. Ypesml
BOA TIOJANHCHIBAIOTCS 3€JIEHBIM IBETOM, a CKJIOHEHHEe MarHHTHOM
cTpenku — cHHuM, TToMHOCTHIO BLIYepUEHHAs KajbkKa BHICOT OpOpM-
JsieTest CJACAYIOIIUM 06pa3oM: INOCPeJHHe, CBEPXY TMOAMHCHBAIOT
HOMEHKJIATYPY JIHCTA, CIpaBa — «KajdbKa BBICOT», BHH3Y — Mac-
mrraf, Kanpka BLICOT CAYIKHT KOHTPOJEM MPABHJLHOCTH BAIYEPYH-
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BaHHS TODHU3OHTAJIEH Ha CHEMOYHOM OpHUrHHAje, TaK Kak B MpO-
necce paboThl B TOJe KapaHZAUHLIA PHCYHOK TOPH30HTaJell
MO3KeT OBITb 3aTEPT HJIH BHUepueH OmHGouHO. KannKy BHICOT HaKJIa-
IBIBAIOT Ha CHEMOYHBLI OpPHUTHHAJ, M INOMeUleHHbe Ha Hell peeu-
HBl€ TOYKH JAOJIXKHBI TOATBEDPXKJIATb [PaBHJIBHOCTE PHCOBKH TOPH-
30HTAJIEll Ha OpHTHHAJE.

MHorga mnpe cbeMKe CHOXKHOM KOHTYDHOH CHTyalluH BeeTcs
Karbka KouTypos. Ha Hee MOTYT HAHOCHTBCH HE BCE KOHTYPHI,
a TONbKO Haubojee CHOXKHBE H BaxkHEIE. BbluepuuBaercs Takas
KanbKa TyWblo exelHeBHO. K ee rpaduueckoMy oQopMJIEHHIO
NPEABABAAIOTCS Te e TPeGOBAaHHS, UTO H K Kajbke BhcOT. OQHaKo
M OHH HE MOryT O6ecHneuHTh a6COJIOTHYIO COXPAHHOCTbL MOJIEBOH
KapaHRaUIHOH DHCOBKH, II09TOMY IPOM3BOMHUTCS €XEIHEBHOE BhbI-
depuyUBaHHE CHEMOYHOIO OPHIHHANA TYIUBIO [0 MEpPe BHLIIOJHEHHS
creMky. He JAonycKaeTcst OTCTaBalHe 3akpenJdenus KapanialuHoro
pHCYHKa Ha OpHIHHaJe Tylibio 0oJee ueM Ha TpPH [Hs. Bce age-
MEHTHl COJepXKaHus Ha CbeMOYHOM OpHrHHAJe BHYEPIUBAIOTCS
TYWEBIO ¢ O0JBIIOH TINATENBHOCTBIO, TOYHOCTHLIO W B I[BETaXx, Ipe-
IYCMOTPEHHEIX TalJIHLaMH YCJOBHBIX 3HaKOB (OGLIYHO B TPH-
YeThIpe IBETa).

Ha cremouHoM opurusaje sejieHHIM LBeToM (BMecTo rosayforo,
0aHHOTO B TaBJuLAaX YCJOBHLIX 3HAKOB) BBIUEPUHBAIOTCH BCE 3Je-
MeHTHl THAporpaduu: Oeperopas JuHUA Mopefl, pek, 03ep; pexu H
pyubH, H3o6paKaeMble B OLHY JHHHIO; KOJOLUBI, PONHHKH, ype3bl
BOJ, H300aThl, YHCJAEHHbIe XaDAKTEPHCTHKH BCEX BOJHBIX 00DBEKTOB
M HX coOCTBeHHbIE Ha3BaHHS, LITPHXOBKA OOJOT M HX UHCJIEHHAA
xapaxrepucruka. IlrpuxoBka GoJoT Ha CBeMOYHOM OpHTHHAJE
MOZKET BBIIOJIHATBCS FONYyOHIM 1BETOM, TaK KaK He KaXALIH Tomo-
rpad uau xaprorpad MoKeT BLIIOJHHTL DPHCYHOK BOJIOT KadecT-
BEHHO H KPacHBO, COXPaHHB TOT PHCYHOK, KOTODHIH [aH B YCJIOBHBIX
3Hakax. [Ipu manpueiiinem ¢otorpadupoBaHHH CHEMOYHOI'O OPHIH-
HaJja rojybas IITPHXOBKA He BOCIPOH3BOAUTCSI, TEM CaMBLIM TOJY-
Gaf Kouus, MOJYUeHHas C [OJIEBOTO OpWrHHAJA, Tojyuaercs 60-
Jee KaueCTBEHHONH, T. €. yUacTKH, 3aHATble pPHCYHKOM O0JIOT,
He 3areMHeRBl. Ha H3marTenLckoM OPHCHHAJC ONLITHLIR UepTeKHMK-
0QOPMHETENb BBIIOJHUT PHCYHOK OOJOT B COOTBETCTBHU C YCJOB-
HEIMH 3HaKaMH.

KopuuHepoil TyWIBI0 Ha CHEeMOUHOM OpHTCHHAJE BLIUEPYHBAIOT
TOPHSOHTANM H HX TONIHCH, CKaJjbl, OCBIIM, OBPArx, OOPHIBH, MPO-
MOHHEL H HX YHCJEHHBIE XapPaKTEPHCTHKH, MECKH, KaMEHHCThle H
GyrpucThle TOBEPXHOCTH H T. M., T. €. BCE Te YCJOBHHE 3HaKH,
KOTOpDBIE B TabJiHUaX YCJAOBHLIX 3HAKOB AAHHE KODHYHEBLIM LBETOM.

KpacHoit TyIubio BEIUEPUHBAIOTCA OTAeNbHEIE 3HAKH PacTHTENb-
HOCTH B COOTBETCTBHM ¢ TabJMIAMH YCJIOBHBIX 3HAKOB M TpaHuia,
oGo3HauawoWas MNOCTENEHHLI IepPexos OJHOTO BHAA pPaCTHTENDb-
HOCTH B JPYro#.

Bce ocrajgbHBIE 3JEMEHTH COOEPKAHHS HA CHLEMOYHOM ODHIH-
Hajle BHIYEPUHBAIOTCS YEPHBIM UBeTOM (HacelenHnie MYNKTH, I0-
pOXKHAsf CeTh, TPAHUIE], PACTHTEJNBLIIOCTD H T, A.).
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IIpexne yeM BHINOJHATL BEIYEPUHBAHHE CHEMOYHOTO OPHTHHAJA
TylIbIO, HEOOXOAHMO BOCCTAHOBHThL 3aTepThle KapaHIalIHble JiH-
HHH, a JIMIIHHEe JHHHH CHSATL MArKoi pesmukoil. OcraBunmucs
KPOIIKaM¥ MSTKOH PE3HHKH KPYTOBBIMM JBHXKEHHSIMH JaJOHH VOH-
paloT rpsAsk C OpHUTHHANa (CHJABHO HaXXuMaTnp He caenyer). Iloas
OpHMIHHAJa MOXKHO IOYHCTHTh YepHHJBLHON pesuHKOH. CMaxuys
KPOIUKH pEe3HHKH UHCTOH TPANOUKOH WJAH BATKOH, HpHCTYNIAIOT
K BHIYEPUHBAHHMIO CHEMOUHOI'O OPHTHHAJA TYIIbLIO, KOTOPOE BHIIIOJI-
HsieTcs ¢ OOJIBLION TLLATEJBHOCTBIO M ¢ COOJIIOIEHUEM pPa3MepoB H
PHCYHKOB yCJIOBHEIX 3HaKOB. JlonyckaeTcs OTCTYILIEHHe OT pasmepa
yca0oBHOTO 3HaKa ToAbko Ha 0,1 MM. [Tpu BeluepuuBaHUU OpUrHHANA
TYUIBIO NOJA PYKY NOLKJAABIBAGTCH YHUCTHIA JucT GyMarn pnas npe-
[OXpaHeHHs OT 3aTHPAHHS KapaHAAUIHOTO PHCYHKa, OcOBeHHO mpH
BBLIIOJIHEHHH pas3rpadku mo JuHelkam. JIMHEHKY, TPEYTrOJbHHK HJIH
CHHYCHBIfI mpubop mepen paboToil HeOGXOAMMO MNPOTHPATL UHCTOH
TPANOYKOH HJIH JIHCTOUKOM OyMaru,

BrluepuuBaHHe TYWBIO BBLIMIOJHAETCA TOYHO [O KapaHKalIHLIM
JUHHAM, TO3TOMY TODH30HTANH, THAPOrpadHio, HEKOTOpPLIE BHIM
JOpPOr HJIH OTAeJbHBIE HX YYACTKH NPHHATO BBHYEpPUYHBATL UePTeXK-
HBHIM 1IepOoM, a He KPHBOHOXKKOH. ToJsbKO ONBITHEIE TOnOTpadb,
XOpOWIO BJIAJEIONIYe HHCTPYMEHTOM, MOFYT TMOJIL3GBATLCA KPHBO-
HOMKKOH.

B noseBLIXx YC/OBHSIX JONyCKAaeTcsl YNPOILEHHOE 3apaMOuHOe
odopMieHHe: He BbIUEPUHBAIOT BHEIIHIOIO paMKy H MacuiTal 3ajo-
XKeHH{l, HEeKOTOpble 3apaMOYHbIe HAANHCH MOTYT OBITH OCTaBJEHDI
B KapaHjalie.

PaccmMoTpuM nopsiioXK H HEKOTOpble OCOOEHHOCTH BLIUEPUHBA-
IS CBEMOYHOTO opuruHana. UroObl H3GexXaTh JHIUHHX HCIpaBJe-
HHMH M MOAUHCTOK, a TaKXKe He NPONYCTHThL INIABHOTO IpPH BblYEPUH-
BAHMH CHEMOYHOrO OPHIHHAJA TYLIBIO, NPHAEPKUBAIOTCS CJAEyIo-
wed MocJeN0BaTe/NbHOCTH.

Cpayasa BBIUEPUMBAIOT JIHHHH BHYTpPeHHeH pDaMKH OpHIHHAJa
H BHIOJHAIOT OKPAacKy 3epkaja BOALI rosyboil akBapenbHOH Kpac-
KO, KBApTaJOB —roJy6oll u po3oBofl (B 3aBHCHUMOCTH OT Npeol-
JafaHusl B HHX OTHECTOMKHX HJIM HEOTHECTOMKHX CTDPOCHHMI).

C 0co6oit TIIATENLHOCTHIO B TOYHOCTBIO BEIYEPUHBAIOT ONOPHBIE
NYHKTHl, BLICOTHBIE TOYKH H TIpeAMeThl MECTHOCTH, HMellHe 3Hade-
HHE OPHEHTHPOB, WX UHCJOBBIE XAPAKTEPUCTHKH K IOACHHUTEJbHLIE
TOATHCH.

Eme pas yTOYHAIOT pachnoJiokKeHHe HaAnucefl, BHITOJHEHHBIX
B KapaHpaule. Hauepranus u pasMep MWIPHPTOB KONKHLI COOTBET-
CTBOBaThL WIpHdTaM, NPHBEZEHHHEIM B TabJHLIAX YCJIOBHBIX 3HAKOB
[ast Gosee OLICTPOrO BEHINOJAHEHHS HajOHCeH MOXKHO H3TOTOBHTD
Tpadaper: Ha HeOOJBLIIOM KYCOUKE NJIACTHKA BLIPE3AIOT OTBEPCTHSA
BHICOTOM HeMHOTO GOJIbLIE BEICOTEI GYKB (C YYETOM TOJIIHHBI OCTPO
OTTOUEHHOrO KapaHjgama) H IJHHOH, paBHOH caMmofi GoJbuIol
HaIIHCH. 1

Beruepunpanie HaceJeHHBIX NMYHKTOB HAUMHAIOT C HPOMBIILJIEH-
HBIX, CEJLCKOXO3SHCTBEHHLIX M COLHAJLHO-KYJLTYPHLIX OOBLEKTOB,
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HX HasBaHUH U YHCIEHHBIX XapakTeprcTuk. Bcee coopyxenus, noxa-
3bIBAIOIHECS BHeMAacIITaGHEIMH YCJIOBHBIMH 3HAKAMH, OPHEHTH-
PYIOT OTHOCHTEJNBHO PAMKH KapThl, a HE OTHOCHTENbHO JIHHAH KBap-
TaJIOB, BHYTPH KOTOPBIX OHH pacnosJOxKeHb (cM. puc. 49, 0). 3a-
TEeM BBIUEPUHBAIOT [VIABHEIE YJIHIH ¥ IpOe3Nbl, BEIAAIOIIHECS 3[4a-
HUS, IPOUYYI0 BHYTPEHHIOI 34CTPOHKY, KOHTYDPHI, KOTOPHE SBJISIOTCS
BHEIIHHMY KOHTYPaMH HaCeJeHHOTO NYHKTA, YCJIOBHBHIE 3HAKH Ca-
J0B, TAapKOB, OTOPOJOB H T. A.

[Tpw BEIUEPUHBAHHH JNOPOXKHOH CETH TpeXHe BCEr0 BBIMOJHAIOT
XKejesHsle gopord. Ecim mapansenbHO XKesne3HOLOPOKHOH JIMHHH
Ha OJM3KOM DACCTOSIHHH NpPOXOLHT ABTOXOPOra, TO NOJOTHO Xe-
JIe3HOH JAOPOT'H BHIYEDUHBAIOT TIO ee XeHCTBHTEJbHOMY TIOJOXKEHHIO,
a asTojopory caBurawmr. IIpocBer MeXAy HHMH [OJKeH OBITH
He Menee 0,2 MM.

TIpu BHlYepYHMBAHUE NOPOT MOKA3HBAIOT BCE COOPYKEHHS, HaXo-
IAIlHecsl Ha HHUX, W JIHHMM CBSA3H, a4 TAKKe OTHAEJbHBIE CTPOEHHA,
pacnoJioxkeHHble BHe ‘HaceJeHHHX nyHKToB. Ecnm popora wusobpa-
JKaeTcsl B 1Be JHHHH, TO CTPOEHHE NOKa3hIBAlOT Ha JIMHHH IOPOTH,
a ecJu B ORHY, TO Ha paccrosgHuu 0,2 MM OT Hee.

BriyepunBanyne rEaporpaduH HauHHAIOT C ypPe3oB BOJA M IpH-
cTaHel, Tax Kak OHH MOTYT pa3pHBaTb OeperoBylno JHHHIO. 3aTeM
BHYEPUHBAIOT OEperoBylo JHHUIO PeK, MOpeH, 03ep ¥ APYrHX BOAO-
€MOB, PeKH W DYUYbH, uzoOpaxaeMmsle B OIHY JHHHIO, W, HaKOHEL,
BpeMEHHEIE BOLOTOKH.

ITocne rumporpacdun BHMEPUYHBAIOT peJbed H BCe UHCICHHBIE
XapaKTePHCTHKH, OTHOCALIHECS K HeMy, B cJjedyioulefl mocienoBa-
TeJbHOCTH: OBpPArd, O6pPLIBH, NMPOMOMHBI, CKANBl M JAPYyrHe (OPMHL,
NOKA3LIBAEMBIEe CHENHAJbHBIME YCJAOBHHIMH 3HAKAMH, 3aTeM YTOJ-
HIEHHbIE OCHOBHEIE, NOTNOJNHHTENLHEE H BCIOMOTraTeJSbHEE TI'OPH30H-
TasH.

Hsobpaxenne penveda HOMOJHAETCS YHCAOBHIMH OTMETKAMH
XapaKTEPHBIX TOYEK MECTHOCTH, KOTODHIE BHITIOJHSAIOT UEPHLIM I(Be-
TOM.

Ilpu BbIYeDUYHBAHHH I'PAHHUUBl MecTa MEepPern60B (PHKCHPYIOT Pes-
KHMH H3JIOMaMH LITPDHXOB HJH TOYKAaMH 3HaKa. B Taxkux cayuasx
LJIMHa 3BEHA TPAHHIBLl 1 NMPOMEKYTKA MOXKET OHITh YBeJHMueHa WM
yMeHbIleHa. BhicTynarollge neTaf¥ DPHCYHKa OTpaj OPHEHTHPYIOT
BHYTPBL OPpaXKJaeMHX TEePPUTOPHi (B OTHAEGNBHBIX CAYYasiXx — B Me-
Hee 3arPyXKEeHHYI0 IITPHXOBBIMH 3JIEMEHTAMH CTODOHY).

BrluepunBaHye INOYBEHHO-PACTHTENLHOTO TIOKPOBA W TPYHTOB Ha-
YUHAIOT ¢ WX TpaHul. 3aTeM BBINOJNHAIOT KapaHAalUIHyw pasrpadry
IJI PasMelleHHsl 3aNOJHSAIOUHX YCIOBHEIX 3HAKOB C MMOMOIIBIO CH-
HYCHHIX JIHHeeK, naJjieTok u tpadaperoB. Ecau ucnonuutens mMeer
OnperesieHHbie HABLIKK ¥ Y HEr0 XOPOMWHI IVia30Mep, MOXHO BHINOJ-
HATL KapanZauHyo pasrpadky ¢ NOMOIbI OGHYHON JuHeHKH H
TPEYroJbHHKA HJH BHUEPYHBATH VCIOBHHE 3HAKH HAa rJjas 6es
BCIIOMOTATeJNbHOTO TMOCTPOEHHS. VY CJIOBHBIE 3HAKH PACTHTEJNLHOCTH M
TPYHTOB He CJIeJyeT MepecekaTh H306PaXKEHHSAMH NPYTHX O6BHEKTOB,
Tak Kak Aaxke MIAXMaTHaf PacCTAHOBKA MOMKET ObITb HapylleHa;
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YCJAOBHBIH 3HAK MOMKeT ObLITh MEMHOTO CABHHYT B CTOPOHY HJIH BO-
o6uie onyueH. I'ycrora paccraHORKH 3HAKOB PACTHTENBHOCTH 3aBH-
CHT OT IJIOIAAH, 3aHUMAaeMOH yroAbeM: ecJH oAb MaJeHbKasd,
TO pACCTOfIHME MEXAY 3HAaKaMH MOKeT OBITh YMEHLIUEHO Ha ONHY
TPETh.

ITpu BHIMONHEHHM YCJAOBHBIX 3HAKOB JIeCOB, IOPOCH Jeca,
CIVIOIIHBIX 3apocdeil KyCTapHMKOB IIpexJe BCEro B LEHTPE ILIO-
Lagu pasMellaloT XapakTeplicTHKY ApeBocrosd. Ecau miomans, sa-
HUMaeMada HGCOM,thHﬂHaﬂ,XapﬂKTCpHCTUKa JaeTcst HeCKOJbKO pas3
Ecoan muomanes weGonvlias il MpeACTaBAfeT Y3Kylo I0JOCY, TO
XapaKTepUCTUKY APEBOCTOS NMOMEULAIOT BHE KOHTypa Jeca.

Eme pas npocmaTpuBaioT pacnosioKeHHe BeceX MaAnHce# W,
ecIi HeoGXOIMMO, HX MEPEHOCIT Ha JPYyroe Mecro. ¥ CTaHOBHB, 4TO
HAJIHUCh DasMelleHa IpPaBUJIbHO (He INepecekaercss APYTHMH 00b-
EKTaMH), ee BLIUEPUHBAIOT TYLILIO.

3aBeplIaloT M3TOTOBJEHHE CBEMOYHOrO OpPUrHHAJA BbIYEPUHBA-
HKMeM BHeIIHEeH paMKH H 3apaMOUHOTO OQOPMJEHHS.

[IpocMoTpeHHEl KOPPEKTOPOM M peLaKTOPOM ChHeMOUHbIH OpH-
FHHAJ [OCJIE HCOpABJEHHs] BCeX 3aMeuaHMi nmepefaeTcs AJs BBINOJI-
HEHHsI C Hero M3LaTeNbCKOro opuruHana. MspareabcKuii OpUTHHAJ
BLIYCPUHBACTCS] YEPTEKHUKOM-0POpPMHUTENEM, XOPOIIO BJAaJCIOUIHM
BCEMH UCPTEXKHBIMH WHCTPYMCHTAMIL I IPHEMaMH TOHOFp&@quCKOFO
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Puc. 60. ®parment cheMouHOro opurumasa mactraba 1:10 000
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yepuenus, Bee magnmcH, uucaenHble XapaKTePHCTHKH H HEJbIH PsA
YCJIOBHBIX 3HAKOB BBINOJHAIOT ¢ moMollbio gotonadopa (cm. § 206).

Ha cpemounom opuruHaje B HacTosllee BPEMs LIHPOKO MCIOJb-
3YIOTCSI CaMOIpPHKJIEHBAIOLIHECs IepeBOAHbIe H300paxKeHus, ¢ IO-
MOILUBIO KOTOPBLIX BLINOJHAIOTCA HAANHCH, LHGBPH B MIOTHE YCJIOB-
Hble 3HaKH.

[TocnenoBarenbHOCTh BLIYEPYHBAHHMA CHEMOYHOIO OPHLHHAJA TY-
IIbI0O MOMKET MEHATbCSl B 3aBHCHMOCTH OT CHHMAEMOH MECTHOCTH.
ITpuBenensoro mopsnka BHUEDUHBAHHS OpPHUTHHAJA HEOOXOAHMO
TPHAEDPKABATLCS DK BHINOJHEHHM ydeOHOTO 3ajaHusa. Bcwo cutya-
LMIO ¢ MakeTa ()parmMedTa CheMOYHOTO OPUTrHHANa HEOOXOAHMO CKO-
NHPOBATh TOHKHMH, MATKHMH JIMHHSMH, JIETKO CHHMAIOUIMMHUCH pe-
3MHKOH, a 3aTeM BLIUEPTHTb TYWILIO B TOH MOCJIEIOBATENBHOCTH, KO-
Topas 6blja NMpHBefeHa BhILIE H B COOTBETCTBHH C HOMEPaMH yCJIOB-
HBIX 3HAKOB, JAHHBIX Ha MaKeTe. YTOJIIeHHble TOPH30HTAaJH, NPO-
MOHHBI, DEKH cJleflyeT KOIHPOBAaTh TOHKOH JIHHHEH, a He YTO/LIeH-
HOl. TouewHBIfi MyHKTHD TpaHHUL YrOZHH KOMMpPYIOT VIJHHEHHOH
NyHKTHPHOH JIHHHeH, a IoJieBble JOPOTH H TPOILI — TOHKOH CIIJIOLI-
HON JsuEWeH. HaceseHHble MYyHKTH, NPSMbIE YYacTKH JOPOT KOIH-
pytoT 1o auuefixe. CKOMUPOBAHUBIH PHCYHOK CJHYAIOT C DHUCYHKOM
Makera, HCIPAB/SAIOT HCKAXKEHHS, HONYYUBIIHECS B JIPOIECce KOTH-
POBaHHA, U TOJbLKO IIOCJIE 3TOTO BLIUEPYHBAIOT OPHTHHAJ TYLILIO.
Ha puc. 60 nan npumep BBHIUCPUYMBAHHS YACTH CLEMOYHOTO OPHTH-
sana B macwrabe [ :10000 ua ocuoBe Yuebuoit Tomorpaduueckof
kaptel (M., 1978).

OcoGeHHOCTH YepueHHT ITO POTOCHUMKAM

Pa6ora Ha (QoTOCHUMKAX, T. €. BhIUEPUHBAHUEe (OTOMJIAHOB, HMEET
cBOH 0CcOGeHHOCTH. UTOGH TyIIB XOPOIIO JIOXKHJIACL HA (DOTOIMYJIDb-
CHOHHBII cJI0f, mepel paboTOH MOBEPXHOCThL (POTOMMAHE MPOTHPAIOT
MArKON pe3uHKOH. Ec/M CHHMKH BBLINOJHEHB! Ha TIMISHIEBOH (oTo-
6ymare, TO HX MOBEPXHOCTb CJETKa NPOTHPAIOT YEPHHJIbHOH pPEe3HH-
KOH, YTOOBl HEMHOTO CHAThH rsHel. Kapasnauruyio pHcoBky Ha (o-
TOIJIAHE BBINOJHSIOT OUeHb TLAaTeJabHO. IIpw 3TOM HCHOJAL3YIOT Ka-
panpamu T, TM, 2M, urofpl He nOBpelduTh (horosmydncuio. Oco-
6asi OCTOPOXKHOCTBL TpebyeTca npH paGoTe Ha (OTOMIAHE UEPTEXK-
HEIMH HMHCTpyMeHTaMH. Yeprexuble nepbs noplHpaiTcs Haubosee
markue (Ne 41). Pefichenep, KpUBOHOXKKA H KPOHUHPKYJb He AOJ-
JKHBI Bpe3aTtkesl B orobymary.

[ToseBoe BruepuHBaHKe (HOTOMIAHA TYUIBIO IIPOBOANTCS HO Mepe
BLINOJIHEHHsS] ChEMKH H B TeX JKe IBEeTax, 4TO0 H ChLEeMOUHBIH OpH-
PHHAJ MEH3YJbHOH CBeMKH. K ero BHIUEpUNBAHHIO NpeabABASIOTCS
Te JKe Tpe6OBaHHMS, UTO H K ChEMOYHOMY ODHTHHAJY, COXPaHSIeTCs
Ta JKe I0CJAeJOBATENbHOCTh BHIUECPUHBAHUS JEMEHTOB COMEPIKAHHUSI.

Ecan mpu BHIUEPYHBAHMM (QOTOINIAHA MOJb3YIOTCS OGLIUHON TY-
IIbIO ¥ KPACKOH, TO HEeNPABHJILHO BBIUCPUEHHBIN PHCYHOK MOXKHO axK-
KypaTHO YAaJuTh BiaxuO# BarTkoil. BoccrawmaBiansamoTr pucyHOK
TOJIBKO TOCJE NOJNHOrO BEICHIXaHHUS MOBepxHOCTH., Korza sech opm-
THHAJ BHUEPYEH, C Hero yAalswT (Gorousobpaikenwe myTeM or6e-
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ausanus. OrGeseHHbll GOTONMAAH BHIVISANT TAK XKE, KAK CheMOY-
HBI{l OPUrHHAJ MEH3YJBHOH cheMKH. MHOrZa B TyWb M Kpacky npu
BEIYCPUMBAHKMH (QoTOmaHa Ho6aBasior 2 %-HBIH pacTBOP ABYXpPO-
MOBOKHCJIOTO aMMOHHST WM IBYXPOMOBOKHCJIOTO KaJ/Hs, TOTAA IPH
OTGeNMBAHKH TYLIL W Kpacka He pacnabBaioTcd. OLHAKO HCNpaBJe-
HHe [ONYIIEeHHBIX OmMOG0K npu paboTe TakoH Tympio 6e3 IOpPYH
SMYJILCHOHHOTO CJIOsl HEBO3MOMKHO, IO03TOMY HCHOJHHTEIb JOJIKEH
padoraTh ¢ OCOBEHHOR TILATENLHOCTHIO M He JONYCKaTh OMHGOK.

3apaMounoe opopmicHHe (GOTOMNANA B IMOJEBBIX YCIOBHAX Ae-
JAI0T COKpAllleHHOE: HEe BBUCPUHBAIOT MHHYTHYIO M BHELIHIOIO
PaMKH, JHHEHHBII MaciiTad u Ap.

§ 30. TPAOHYECKOE O®OPMJIEHHE MATEPHAJIOB
KPYNMHOMACIITABHBIX CbEMOK

TaxeoMerpuueckas cbeMKa

Has cospanusi naanoB HeGOJBIIHX yUaCTKOB NPHMEHSIETCA TaXeo-
MeTpHYecKasl CheMKa, IPH KOTOPOH BHINMOJHAIOT CHEMKY CHTYAaIlHH
H pennseda. B noneBHx yCJAOBHAX BCe UEPUCHHE BBINOJHAIOT B Ka-
paunaute, ag Toro wro6bl paziHUHLIE 3JEMEHTHl Jyulle OTJHYa-
JIUCL APYT OT APYra, MOJb3YIOTCs KapayjamaMH pasJuyHOfl TBep-
goctu. Hanpumep, ropusoutanu BriuepuubaioT kapaupamom 4T,
5T, yromumenuble ropusonrain — 2T, 3T, HaceseHHBIE NYHKTH —
2T, TM, magnucu — T, M,

Bo BpeMst TaxeoMmerpuueckoil cheMKH BeIyT B KapaHzalle Ta-
XeOMETPHURCKHMH XYpHAaJ, The LJs 3anucell nudp HCIOJb3yeTcs
BRIUHCHUTENbHBIH mipudT. KpoMe Toro, Bo BpeMs TaxeoMeTpHYeCcKON
ChEMKH MJIS1 KaXKAOH CTaHIMK COCTaBJsaloT abpuc (KPOKH), KOTO-
pEIl mpepcraBadger coOOH myan MEeCTHOCTH, BHITIOJHEHHBIH Ha Taa3
oT pyku (MacwiTab CheMKH BBIIEPIKUBAIOT NPUOIH3UTENLHO).

CrheMOUHBII XKYpHAN H KPOKH CJY»XKaT OCHOBHBIM PYKOBOACTBOM
TPY COCTABJIEHUH TaxeoMeTpuueckoro mJana. Ilnan, cocraBieHHBI
B Kapaujalle, TIATeJbHO KODPEKTHDPYIOT, 4 3aTeM BBHIYCPUHBAIOT
TYIIBIO W OQOPMJISIOT B COOTBETCTBHH C TaGJHIIAMH YCIOBHBIX 3HA-
KOB (puc. 61).

TeoponauTHag cbhbeMKa

TeomonuTHyI0 CBEMKY BBINOJHSAIOT B Macwrabax 1:5000, 1:2000,
1:1000 u 1:500. ITpu mpokyiazke TEOLOJHTHBIX XOJOB B IOJEBBIX
YCJIOBHSAX MONYTHO CHHMAIOT M 3aPHCOBLIBAIOT CUTYALHIO MECTHOCTH
B aBpucax. AGpHC cOCTaBJAAIOT B NPOM3BONBLHOM Macuitabe B Ka-
pangame (2T, T), Ho IpH 2TOM NPHAEPIKHBAIOTCS YCIOBHBIX 3HA-
KOB, NPHHATHIX AJA cocraBjenus nnada. IIpm BemosHenwnu abpuca
IOMYCKAeTCs LeJaTh BHIHOCKH OTHeJbHBIX AeTasell, HO OHU JOJKHEL
OLITh CHEMaHbl TaK, UTOOBl NPH COCTABJEHHH IJIaHA HE BO3HHKAJO
HUKaKHX BONpPocoB. LIMGPE N NOSICHHTENBHBIE MOANHCH AEJaI0TCH
YeTKHMH ¥ pa3bOpUHBLIMHE, A/ HHX HCIOJb3YIOT OCTOBHBIE IIPWM(THL,

Kamepa/bHOe cOCTaBJIEHHE NJlaHA BBHITOJHAIOT CHavYajla B Ka-
panjame, DPYKOBONCTBYSICh aODHCHBIMH 3apPHCOBKAMH, BBITOJIHEH-
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HbIMH B HNOJEBLIX YCJAOBHAX, [Tocne namecenust reofleanueckoll oc-
HOBBLI IIPHCTYNAKT K p1306pa>1<e;11410 MECTHLIX TIPCIMETOB H Xapak-
TEPHBIX TOYEK KOHTYPOB. Hanecenne Touex BHIMOJHSIOT ¢ MOMOILBIO

Puc. 61. O6Gpasen nyaaHa yd4acTKa MECTHOCTH N0 JAaHHLIM TaxeOoMeTpuueckofl
CBEMKH

u n ﬂ
2159

Puc. 62. O6paser, miana yuacTka MECTHOCTH MO JAHHLIM TEOLONHTHOI CheMKH

TPAaHCIOPTHpPA, MaciTaGHON JHHEHKH, H3MEDPHTET HJIH C MOMOLIBIO
quHeliKy W TpeyroibHUKa. Bce BCroMOraTesbHBIE NOCTPOEHHS Je-
JNAI0T CJAGEIMH CEPHIMH JIHHHSMH, YTOGB HX JIETKO MOXKHO GBIJIO
CHATH pe3unKoit. OZHOBPEMEHHO C TOYKAMH Ha IJAH HAHOCAT H
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BbIYEDYHUBAIOT KOHTYPH M TPEIMETH MECTHOCTH B COOTBETCTBHH
¢ YCHOBHBIMHU 3Hakamu. Ha puc. 62 maw mpumep mrasa ydyacrka
MECTHOCTH, BBIMOJHEHHEIH NO LAHHBIM TEOLOJUTHOH ChEMKH.

BoiuepunBaHHe NPOAONBHOTO NpodHUIA

[TpononbHBIf npodmiIbL yuacTka 3eMHOM IIOBEPXHOCTH MOXKHO IIO-
CTPOHTb N0 AAHHBIM TOMOTPa(pHUECKOTO IJIaHa HJH MO Pe3yabTaTaMm
noseBblx paboT MpH NpOKJIAAKe HEBeaupHoro xoma. M B oM, H
B JAPYrom cJyyae IIOCTPOEHHE CHaya/Ja BHIIOJHAIOT B KapaHIAIlE,
a zareM BblYepuuBaloT Tyubio. Ilpoduau yro6Hee BCero CTPOHTL Ha
MHJIJIMMETPOBON Gymare. Tak Kak OHa IO CBOHM KadyecTBaM OTJH-
yaerca OT XOpoulel vyepTexHOoH Oymard, To paboraroT Kapanjaa-
wamy tBeprocrnio 2T, 3T Ges wuaxxuma., TIoZUHCTKH pPE3UMHKOH
HY>KHO JleJlaTh OUeHb aKKypaTHO, 4TOGB He pas3pymHTh BepXHHH
caoh 6ymard. Ilpu moseBrix paborax B mpollecce NPOEKTHPOBAHHS
ObIBAIOT INepefelKH, NO3TOMY BhLIUEDUHBAHHE B KapaHialle jesa-
ercs OMeJHBIMH JHHUSMH, JIETKO yAaJseMbBIMH MSTKOH pPe3uHKOH.
[Tpogonpuble mMpodHIN BEIUEPUHBAOT B IBYX MacmrtaGax. Ecau ro-
pH30HTAJbHLIH Macwtab pabed 1:5000, To BepTHKAJIbHBIE MOMKET
Geite paBEbIM 1:500. Takyio pasuuny macmrTa6oB BuIGHpAOT AJs
TOro, 4TO6H JNyulie BHpPa3uTh penased wmecrrocru. ITpu mpoexrtu-
pPOBaHHK JHHHS HYJeBHX paboT mojydaercss OdeHb M3BHJHCTOH, mO-
ITOMY CHayaja B KapaHJaule BHIOJHAIOT ee CIPAMJEHHE, a 3aTeM
y’Ke BbIYEPUUBAIOT TYLIHIO.

IIpodunr BHYEpUMBAIOT TYIUbIO B ABYX LBETax. Bce NMpoexT-
HBle JAHHBIE H TJIaH IIYTH BHIUCPUHBAIOT KPACHON TYIUBIO, & OCTaJb-
Hble JanHble — uepHofi. KpacHo#f Tymibio BBIUEPUHBAETCS W cama
Tpacca, 0T KOTOPO# cTpesKaMH MOKa3BBAIOT YLK noBopora. OKOH-
UAHHE CTPEJOK JOJKHO ObITh TOHKHM H H3SILIHHM. BHyTpeHHee co-
IepXkanue KOHTYPOB Ha IJaHe BEHYEPUMBAIOT B YCJIOBHHIX SHAaKaX
npuHaroro Mmacmraba (B Hamem npumepe 1:5000). Bce uudpu
BHINOJHSIOT YePTeXKHLIM NepoM, BEIcOTON 2—2,5 MM Ge3 mpexsapu-
TeJHHOTO BBHIYEPUMBAHHS uX KapaugawoM. Ha puc. 63 npupenen
JIOPOKHBIH TTPODUID.

B HuBesHpHOM XKYpHaJe Bce 3allMCH JeJaloT KApaHZAlIOM aK-
KYpaTHO M YETKO, JJs 3amucefl UHppP HCNOJb3VIOT BBUHCIHTEb-
ublit mwpHT.



Yacrs 11
KAPTOI'PA®UYECKOE YEPYEHMWE

I'nasa 9.
YCJIOBHbBIE 3HAKH TEMATHUYECKHX KAPT

§ 381. XAPAKTEPHCTHKA YCJIOBHbBIX 3HAKOB

B ocHOBe yCMOBHBIX 0603HAUEHMH TEMATHYECKHX KapT JexaT TPH
H300pa3UTENILHBIX CPEACTBA: JUHHA, LBeT W cBeroreHb. [eseHHe
TEMaTHYECKHX KaPT Ha HACTOJIbHBIE H HACTEHHblEe BJeueT 3a co0oi
TaKXXe BapbHPOBAHHE Pa3MepPOB YCJIOBHEIX 3HaKOB. OTHAelbHBIE yC-
JIOBHBIe 3HAKHM TEMATHUECKHX KapT OTJIHYAIOTCS MHOILOLBETHOCTBIO.

Kaprorpaduueckoe uepueHue, TaK Ke Kak H TOHorpadmueckoe,
CKNafpiBaeTcsl M3 ABYX STANOB: 3TaNa BHUEPUUBAHHSA YCJIOBHBIX
3HAKOB Ha COCTABHTEJNLCKHX (NEPBHUYHBIX) OpUTHHAJAX H STana BH-
YEPUHBAHHS MX HA H3MATENbCKHX (BTODHUHBIX) opurmnanax. Kax-
JIBIH 9Tan ¥MeeT CBOM OCOOEHHOCTH, 3aBUCALIUE OT HA3HAUEHHUS OpPH-
THHAaJa M TeXHOJIOTHH ero cosjanus. B mepBoM cayuae BHUepYHBa-
HUe YCHOBHBIX 3HAKOB MOMYCKAETCS BBIIOJHATL C HebOoJbILIHMHU
OTK/JIOHEHHSMH B pasMepax, a B HEKOTODPLIX CIy4asdx M YIPOILEHHOH
¢dopmbl, BrluepunBanne Ha COCTABHTENLCKOM ODHIHHAJE YIIPOILEH-
HEIX 0603HAaueHH# O6LIYHO TPOH3BOAMTCH TOTAA, KOr/Aa IMPHHATHE
JJIS KapTHl YCJOBHBIE 3HAKH CJOXKHB TO (opMe H NPHUMEHSIOTCS
Ha OpUTHHAJe B OOJBLIOM KOJHUYECTBE.

YcnoBHBE 3HAKM TPH M34ATENbCKOM YePUeHHM [OJIXKHBI TOUHO
COOTBETCTBOBATH NPHHATHIM [LJs KapTH 10 (popMme u pasmepy. Pac-
CMOTPHUM MOCTPOEHHE W BHYEDUHBAHHE IJIS LleJeH H3MaHHA HEKOTO-
pHX HauboJsiee THIHYHBIX H CJIOMKHBIX IJIsI YePUEHHS YCJIOBHBLIX 3HA-
KOB TeMaTHueckux kapr. OpurmHajBl YCJIOBHBIX 3HAKOB KapT M
U3JaHHs BBITIOJHAIOT YBENIMUYECHHBIX pPa3MepoB, UTOOGH IIpU MOCJe-
qyoneMm ¢ororpa@upoBaHHy ¢ yMeHblIeHueM AeheKThl uepueHHS
He OBIJIH 3aMETHHI.

§ 32. METOJJUKA NMOCTPOEHNSA H BHIYEPUYMBAHHS
HEKOTOPbIX YCJIOBHbIX 3HAKOB

IIpumep 1. TlocTpoeHHe ¥ BLIYEPUHBAHHE YCJOBHOIO 3HAKA IMOJE3HOTO MCKO-
naeMoro «Mpamop». Brauase ¢ nOMOWBIO KPOHIMPKYJS HIH UMPKYJS BHUEPUH-
BAIOT TYWBIO KPyr AuamerpoM 12 mm, rommuma Juuux 0,6 mMm (puc. 64, a).
3areM cTposiT B KapaHjallle BHYTPEHHIOIO YacTh 3HaKa: NPOBOXAT [ABA TNEpIEH-
JUKYJAPHEIX IHAMETPa, KOTOPHIE JeJAT KPyr Ha 4 pasueie wactn (cM, § 9).
OT HEX TPH NOMOLIM CHHYCHBIX JIHHEEK BHYTDH Kpyra B KapaHJalle CTPOHTCS
KBagpat co croponoil B 8 mMM. Haxowen, mpm moMomu JHHeHKH ® pefichenepa
BBIYEPUHBAETCA KBajgpaT M AHArOHAJb BHYTPH Hero (puc. 64, 6). Tommuuea Jjmuun
0,6 MM,
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Puc. 64. TlocTpoeHHe H BLIUEPUHBAHHE YCJOBHOTO 3HAKA [OJE3HOTO HCKONAEMOTO

«MpPaMop»

20
[

Puc. 65. Tlocrpoenne H BHIMEPYHBAHHE YCJAOBHOTO 3HAKA «MAIMHOCTPOHTEJbHAS

MPOMLINIJIEHHOCTh»

Puc. 66. HarypasucTHueckHe 3HAYKH

= 0 O0D

Puc. 67. CrunuzoBaHHbIE HATYPAJHCTHUECKHE 3HAUKH




Menee Tounb#t, nHo GoJsee OLICTpEIA CIOCOG BHMEPUHBAHHS TOTO XK€ 3HAKA —
HCIOJb30BaHHe Tpadapera. B aToM ciayuae BHYTPH BEIYEDUEHHOrO Kpyra KBajipaT
BLIYEPYHBAIOT IPH NOMOIIH COOTBETCTBYIOUIErO OKOWIKa B Tpadapere. IleHTpoBKa
KBajJpaTa B Kpyre IDOH3BOLUTCS Ha rjas.

pumep 2. TlocTpoeHHe M BHIUEPUHBAHHME YCJOBHOTO SHAKA «MALIHHOCTPOH-
TEJIbHAS TPOMBINIJIEHHOCTE.

Buauase BHIMOMHSIOT MOCTPOEHHE KapaHAAWIOM, JJIS Yero IUPKyJeM HIH
KPOHIHMPKYJEM € KapaHjalHOH Hacamkofl NpoBOAsT KpyrH nuaMerpom 20, 12
i 8 mMM. Buemnuit xkpyr pasbusaior Ha 8 pasHHX uacre#t (puc. 65, a). OT Touex
IeleHHA Ha o6e CTOPOHB Ha BHELIHeM Kpyre orkjapwsiBaioT 1mo 1,5 mm. Toukw,
HAaXONSUINEeCs Ha INPOTHBOMOJOXKHBIX KOHIAX Kpyra, COeJHHSIOT INpPH NOMOILH
peficdesepa w CHHycHBIX JHHeex (puc. 65, 6). Haxoen, HupRyJeM HJIH KPOH-
LHPKYJIEM BBIUEDPUHBAIOT OCTAJbHLIE 3JEMEHTHl 3HaKa B COOTBETCTBHH C pHc. 65, 6.

Hpumep 8. TlocTpoeuHe yCJOBHOro 3Haka [IJs1 0603HAUEHHS XKHBOTHOTO MHpPA
Ha sooreorpaduueckoit kapTe.

YenosHBI 3HAaK TnpeicTaBifer co6of PHCYHOK. DTO MOXeT OHTb TOYHAs
Konust Hartypol (pHc. 66, a, 8) HaM H306pakeHHe, NOABEPrHYTOE CTHJH3ALHUH,
YIOPOWEHHIO € UEJBbI0 BHIACHEHHS XapakTepHbIX, THIHYHBIX OuepTawMd InpH To-
MOIIM JHHHH, JErko MOAAAIOMMXcA Bhigepuusanwio (puc. 66,6, e; 67). Bumosne-
HIle XYLOMXKECTBEHHLIX DHCYHKOB IIOpyvaeTcss XYAOKHHKAM HJH Kaprorpadam
C COOTBETCTBYIOLIEH NMOATOTOBKOMN.

Inst yaydiueHHsi 4MTAaEMOCTH 8HaKa 9acTO NMPHMEHSAETC pPasMEINEHHE 3HaKa
B Kaccere, hopMa goropolt Moxker 6uith pasnnuHa (puc. 67, 6, 8).

Hapsizy ¢ mmupoxum npuMexenneM TpadapeToB NpPH HOCTPOCHHH
H BBIYEPUYHBAHHH YCJOBHEIX 3HAKOB MHCIOJL3YIOT MHIJIHMETPOBYIO
Gymary. Tlpn srom o6JerualoTcst NMOCTPOCHHS BHYTDPH YCJIOBHOTO
3Maxa, TOTZa Kak To TpadaperaM BLlUCPYUBAETCS, KAaK MPaBHJO,
TOJBKO KOHTYD 3HAKa.

KapTtel conep:kar Ha cBOOOAHLIX MECTaX IOMHMO YCJOBHBIX
0603HaueHnil pasauuHbIe aAunarpaMmel, rpaduky, texker U T. m. IIpo-
necc pasMelleHHs Ha KapTax 9THX CBelJeHMH sIBJIseTcs BecbMa TpPy-
noeMxuM. ITpumenenue xe MH/IIHMeTPOBOH ronyGofi pasrpadku Ha
yepTeKHOH GyMmare 3HAYHTENBHO 3KOHOMHT BpeMf M objeriyaer mnpo-
lecc pasMellleHHs M BBIUEPUHBAHHSI KaK YCJIOBHBIX 0OO3HaueHUH,
TaK H pasMelleHHe TEKCTa Ha KapTe.

MunnnmerpoBylo pasrpadky MOXKHO HAJOXKHTb HA COOTBETCT-
BYIOLIWE MeCTa OPHTHHAaJa KapThl, a 3aTE€M BHINOJHATH UepPTEIKHHIE
pa6orel. Ho MoOxHO penarb 310 B 06GpAaTHOM INOPSAIKE, T. €. CHa-
yaja TIOCTPOHTH M BBIYEPTHTh HA MHJJIHMETpPOBOR 6Gymare ycJOB-
Hble 0003HAYEHHS, AMATPaMMBI M T. I., 4 3aTeM HAKJEHTb HX Ha
opuruua. Ilocneguuit npuem GoJsiee paluoOHAJeH, TaK KaK IO3BO-
JISIET OLHOBPEMEHHO YEePTHTL Ha OPUTHHAJE H BBIMOJHATL BhIIIEYKa-
3aHHYI0 pabory.

Taasa 10.
KAPTOTPAGUYECKHUE IIPHPTHI

§ 33. XAPAKTEPUCTHKA KAPTOrPA®HYECKHX INIPHPTOB
U UX KJIACCHO®UKALHUS

[TpuMenenue crmenuanbHBIX KaprorpaduueckKnx mwpudTOB N7 Han-
mHceH Ha Kaprax BLI3BAHO OCOOBIMH YCIOBHAMH uX uTtenus. Ha
GOJILIIMHCTBE KAPT HALNHCH BBIMOJHAIOTCS B HECKOJbKO LBETOB H
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pacroyaraloTcsi Ha MHOTOLBETHOM (hOHe BMecTe C pPasHO06pasHBIMHU
IITPUXOBEIMK VCJIOBHBIMH 3HAaKaMH, KOTOpble TaK:Ke PasanyaroTcs
no usery. Hajanmuen Ha kaprax pasMellaloT B Pas3fHYHBIX Hampas-
JIEHHSIX 10 KPHUBLIM 6 MPAMBIM JHHHUAM, HEKOTOPLIE CJIOBA NHUIYT
BPAa3pAAKy. J3HAaUHTENbHBl pas3anuus Haanuced IO pasMepam
urpudra.

Kaprorpaduueckne mpudTh HOJKHB YIOBJIETBOPATb CHEAYIO-
muM TpeGoBanHKAM: 06eCHeuHBaTh BLICOKYIO YHTAEMOCTb (JIErKoCTb
IPOYTEHHA HAANMCH); YeTKYI0 PasJHyuMOCTb GYKB OXHOro wpudTa
H DPAasMdMMOCTh MeXZAY cOOOH pasHBIX WIPHGMTOB; SKOHOMHYHOCThH
mpudra (MPEeANOUTHTENBHB WIPH(TH, HAZIHCH KOTOPHIMH 3aHH-
MaloT HAaHMEHbUIYIO IIOUajb Ha KapTe He B ylepl UHTAEMOCTH);
BBICOKO@ KAYecTBO BOCIPOU3BEAEHHs NOAUrpadUIecKUMH CPEnCT-
BaMH (OTCYTCTBHE B DHCYHKe OGYKB 3JIeMEHTOB, KOTODHIE MPHBOLAT
K ero medopMaluy B IpoIecce NeYaTH: HEnpomeyaTke TOHKHX 3Je-
MEHTOB OYKB, YTONIIEHHIO MX BBUAY 3aJHNAHHUA KPaCKH B Y3KUX
COYJIEHEHHAX M T. I.); KPacHBHIH pHCYHOK OyKB wmpudra.

DNleMeHTH 3HAaKOB WpHdTa pyccKoro aadaBura

Pucynox OyKB KaxKJIOr0 WIpH(TA COAEPKUT XapaKTepHLIE, TOJILKO
eMy IpHCYIIHe 3JIEMEHTH, H3MEHCHHE KOTOPHIX II0 HAYepTaHHIO,
TOJIIMHE, LIHPHHE, BLICOTE IPHBOAMT K M3MeHeHHio mpudra. Ha
puc. 68 moxaszaHwl sJeMeHTH 6YkB wpudTta. B HanmusHBX (C yTOJ-
IeHNeM) ILIPH(PTAX HMEITCH YTOJMLIEHHBIE — OCHOBHOLE 3JIEMEHTEL
I TOHKHE — OOrNOAHUTEAbHbLE.

KoOHIB OCHOBHBIX U JONOJHUTEJIBHBIX 3JEMEHTOB OTPAHHUHBAIOT
rOPH30HTaJIbHble IITPUXH — nodceuki, XapakTep COEIHHEHHs KOTO-
pBIX C APYFHMH 3JieMeHTaMu noxkasan B Ta6a. 1. Takue snementsl

Tonwwna ocHosHoro  (Lupwta 6ykeb!
3nemMeHTa ‘
(odceska , Ha"”b'f:
. T3
OcHOBHOH 85
ANeMeHT i 3 Y 25
Jlononxutenshsli . BHYTPUOYKBEHHbIA
UNU COEAUHUTENDbHbBIN npogBer
3NEMEHT

BepxHui BLHOCHOH 2n1eMeHT
WK HAACTPOYHAs  “acT b Bykabl

u

- Hwknue 3akpyrnequs

Mex,oyby KBeHHbiii

npocser HWKHWA BLIHOCHOM 3neMeHT

UIU MOACTPOYHAR YacTh OYKBbI

Puc. 68. dnementul GYkn

o)
)



6YyKB, KakK B3aKkpyeaenus, Kanaeobpasuvie W lYer08vle IACMEHTbL,
cTpeaku, nauel B Tabi. 2.
MIpudTel XapakTepuaylOTCsl TaKxKe CAeLYIOMHMMH I0Ka3aTeNsIMH.
Konrpacr wpugra (K) — oTHOUIEHHEe TOJLIHHB JOTOJHHTEb-

Ta6nuua 1 |

r WN3o6paxerue
PYRABI | vapakTepHbix

[pynnoBbie NpuaHaku WpUHTOR
WpUTOB| 3rEMEHTOB Py p pucp

CpeaHeKoHTpacTHbie LUPpUMThI C KOPOTKUMU NOAcey-
Kamu, NnaBHO COeAMHEHHLIMU C aNemMeHTamu By KB

KoHTpacTHble WpudThl C TOHKUMKU U ANUHHBIMU NOA-
ceyKamu, He MELWUMK NNaBHOIO COeAWHEHWA C ane-
MeHTamK 6yKB

CpeaHeKOHTpacTHble  WputThl € NPAMOYronbHbIMK
noacedKaMy, MNAaBHO COEAMHEHHBIMU C 3nemeHTaMw
6ykB

ManokoHTpacTHble WPUdTLI ¢ NPAMOYIrONbHBIMK TOA-
ceyamu, He. UMeIoLWWMMM NNABHOTO COeAWHEeHWA ¢ ane-
MeHTaMK ByKB

ManokoHTpacTHble Wpud T He3 noaceyex

| ] | Py g

WpwndThl, NO CBOMM NpU3HaKam He BXOAALLWE B NepBble
6 NATL rpynn

noro snementa (J[) x tomwmune ocuosuoro {(O): K=]JI/O. Uem
Gosblile pasHHIlA B TOJILIMHE 3/JEMEHTOB, TeM KOHTpacTHee LIPU@T.
JKuprocro wpughra — OTHOIIEHHE TOJNMIHHLL OCHOBHOTO 3J€MeHTa
K BHYTPHOYKBEHHOMY TPOCBETY.
Haueprawue wpugra: a) KypcuBHOE — BCe 3arJjlaBHBIE H CTPOU-
Hble BYKBBL (38 HCKIIOUEHHEM HeMHOTHX) pasfHualoTcsl IO PHCYHKY;
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Tabnuua 2

Hassanua
aNeMEHTOB
1 Ux nsobpaxerne

XapakTepucTuka anemeHTos GyKB WpudToB

1. Noaceyku:
a) ABYXCTOPOHHME

6) OAHOCTOPOKHME

H H

B) OAHOCTOPOHHME
HernpAMble

W

2. 3aKpyraieHus

n

3. Kanneo6pasuble
AEMEHTI

o @& e

4, YrnoBbie anemMeHTbl
TTI b
5. Ctpenku

3C

6. Hoxku

KK

B rabn. 4 npusenenst 4 BUAA noaceueK, KOTOPbIMU 3a-
KaH4YMBAKOTCA BEPXHWE W HWKHMUE YacTh OCHOBHbIX ane-
MeHTOB 6ykB. OHu npucywwu twupudTaM ne4aTHOro Ha-
4epPTaHUA U 3arnaeHbiM ByKBam — KypPCUBHOTO

CBONCTBEHHBI CTPOYHbIM ByKBamM KYPCUBHOIO Hauep-
TaHMA 1 BYKBaAM HEKOTOPbLIX WpPuUTOB — reyaTHoro.
MNoaceykn 0BbLIYHO HanNpaBneHsl BAEBO OT BEPXHEro
KOHUa f1eBOro OCHOBHOro anemeHTa 6Gykebl. EcTb
WPUGTI, UMEIOWME OZHOCTOPOHHUWE U ABYXCTOPOHHUE
nojce4ku B ogHon Bykee

HaxonnaTcA B BepxHelt 4acTh NeBbIX OCHOBHLIX dNeMeH-
TOB ByKB HEKOTOpLIX WPUHTOB ('poxKu’)

BbiBalOT Yy BEPXHWUX WM HUMHUX COEAWHUTENbHbIX 3re-
MEHTOB B CTPOYHbIX BYyKBaxX KYPCUBHOIO HayepTaHwuA.
MpupatoT ByKBaM pa3HbI PUCYHOK AaXKe Npyt oauHa-
KOBOW BbICOTE, LUMPUHE, XKUPHOCTU

MpeacTaBnAT coBOM yTONUEHUA pPaBHOW (opMbl Ha
KOHUax BYKB HEKOTOPLIX WPHGTOB

OnemeHTh!, cBONCTBEHHbIE GyKBaM LWPUGTOB NeyaTHo-
ro HayepTaHWA U 3arnaBHbIM BykBam KypcusHoro: b,

r’ A’ El T’ L]N U-L'.h

BepxHue oKOH4aHuA B Bykeax 3, C, 3

dopma HMxxHUX anemeHToB K, XK, A

6) meuyaTHOE — GOJMBIIMHCTBO 3ariaBHBIX H CTPOYHBIX OGYKB HMEET
OIMHAKOBHE PHCYHOK, MCKJIOYEHHe cocTaBasior Oykse: Aa, BG6,

Ee, Pp, ¥y, ®¢.

Harnon wpughra: a) npsamoft wpudt — ocu OyKB IepreHjHKy-
JISIPHBL K CTPOKe; 6) HAKJOHHBIH WIPHPT — O0CH OYKB HMEIOT HAKJIOH

BIpaBO HWJIH BJIEBO.

Jlro6oft wpudT MoxKeT ObITH NPAMBIM, HAKJIOHHEIM BIIPABO HJIH
HAKJOHHBIM BJIEBO. DOJILINMHCTBO WIPH(TOB KYpPCHBHOIO HAYepTa-
Hus WMmeer Hak/JAOH Brpaso. LUpudTe mewaTHOro pHCyHKa OBLITHO

npsaMble,
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B ocHoBy knaccuduraunu kaprorpadHueckKux MPHGTOB INOJIO-
JKeHBl JBa NpPH3HAKA: KOHTPACT WIPH(TA, HAJHUHE TOACEYKH H Xa-
paxTep €e COeJHHEHHsS C APYrHMH 3JeMeHTaMH 3HAKOB.

Ilo sTMM mpusmakaMm Bce kaprorpaduueckue WIPHPTH NOApas-
neasoTcd Ha 6 rpynnm. I'pynnel gensiTcs Ha TapHHTYPLI, KOTOPHE
06beLHHAIOT WPUQPTH ¢ OZHHAKOBBIM PHCYHKOM 3HAKOB, HO DAasH-
YAJOUIMECs [0 CIeLYIOIMM NMOKa3aTeNaM:

[0 XKHUPHOCTH WIpPHDTA: XKHPHBHE, MOJYKHDHLlE, cBeTJble, IIPO3-
pauHbe;

[0 LIMPHHE: IUHPOKHE, pacliMpeHHble, HOPMaJbHLIC, CYXKEHHHIE,
y3KHE;

IO HAUEPTAHMIO: KYPCHBHHE, [JeYaTHHIE;

[0 HAKJIOHY: BIPABO, BJIEBO, IPAMO (IJIs PA3HEIX FaPHHUTYD Yrod
HAKJIOHA HEOJHHAKOBHIH),

B Ta6a. | mpuBeneHHl TpPyNmoBble NPH3HAKH IIPHQTOB.

Ha puc. 69 nana cxema raaccudpuranuu mpudTOB, NPelJIOXKeH-
gag HHUMWT AuK.

HakJoH, XXHPHOCTb ¥ WIHPHHA He SBJISIOTCH TJIABHBIMH NPH3HA-
KaMH, KOTOpHE BJIHSAIOT HA PUCYHOK WIpH(PTA ¥ OTJIHUAIOT €ro OT
wpHdTa APYyroil rapHATypH. XapakTepHYIO 0CO6EHHOCTL MPHIAIOT
WpU(TYy HIMEHEHHS B pPUCYHKE COCTABJSIOILHX €ro 3JeMEeHTOB,
BHILI KOTOPBIX yKa3ausl B TabJg. 2.

Kaprorpadmueckue wpudtsl j

rpynnbl
§ (&) O,
rapHUTYpPbi

Fiurepa BECAM kypcus
TepaTypHan KanutansHan Py6nenan
YuueepcansHas | OBulkHosen-| HOBAR Bpyckosan | Tonorpacu- | Mlepexoaran
r 5 HaR Yercan Yyeckan
uaporpadm ~ OpuruxansHaa o
Heckan Akagemuieckan PeBHAA
[
10 HayepTaHWo
L]
10 WMPHOCTH o WupuHe No HaKNOHY
I} N )
gale
5
E|E
® 2 . alm
3 2 242 © 2] s
5 £ o | E| |2 | e als
el s |23 IR E g 2 elgld
R I N - H | a s | E 21 %] ¢g
I | > | @ el 3l =8| = g & = 2
a|leg|6|g Bla|la| ¥|¥ al = x| 2|
S|aolm =3 Slaea|lot S| o > | @ a| = | =
x| |0 = Hloa TS| > ¥ | = [ ==l & B 'S
/
\/

TaK paspenAeTcA Kawaan rapHutypa

Puc. 69. Cxema xyaccuduxganuy mpudToB
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§ 34. OMUCAHUE HEKOTOPBIX KAPTOTPA®HYECKHX
HIPH®TOB

Hlpudre KypcHBHOTO HauYepTaHUd

BCAM rxypcus. Hawkmon 6yxe pasen /5. CpemHexoHTPaCTHBIH
wpupt (K="1/). Toamuna OCHOBHBIX 3JEMEHTOB B 3alJaBHEIX OYK-
BaxX paBHa /g HX BBICOTH, B CTPOUHBIX — !/¢. TIoJCEURH TPAMOYTOJL-
HBlE, €O CcJa60 3aMETHBEIM IJIABHBIM COeZMHEHHEM C OCHOBHBIMH
9JIEMEHTAMH 3HAaKOB. Ha ROHIAX TOHKHX JOMOJHHTENbHBEIX 3JeMEH-
TOB NJaBHOE COeJHHEHHe MoJceuek GOJee BHIPAXKEHO, HalpHMep,
y 6yxB A, M, ¥V, X (cMm. puc. 70). Byxsm JKx, 33, Vi, Kx, Jla, M,
¥y, X, D39, 1 UMET KamTeoGpasHble OKOHYAHKS Y AOMOJHUTEIBHBIX
3JIEMeHTOB. ¥TioBbe 3jement B Oykeax I', I, E, T, LI, U, »
TUVIABHO TMEPeXONST B JONMOJHHTENbHble, 3maxn 3, C, D BBepxy
UMeT cTpedkd. COeIUHHTEJbHBE 3JIEMEHTH B CTPOUHBLIX OYKBax
(", I, T U Ip.) HMEIOT OKPYTAyI0 popmy (puc. 70).

Hpesnuii kypcus. Mpudpr manoxonrpactueft (K=1/1,3), cpen-
me# wHpuHsl. TOJIIMHA OCHOBHBIX 3JEMEHTOB B 3arJaBHBIX OyKBax
paBHa !/3 WX BHICOTH, B CTPOUHHIX — !/¢. DYKBBI He HMeloT Tojce-
UeK, KalIeoGpasHbIX 2JEMEHTOB, YIJIOB H CTPENOK. XapaKTepHBEIM
SIBJSIETCS OTCYTCTBHE HMXHHUX IMPaBBIX 3aKPYIJICHHH COEIHHHTEJb-
HEIX 2JEMEHTOB B CTPOUHLIX OYKBax, 3a HCKJIIOUeHHEM OYKBH a,
Yy KOTOPO# STOT 2JEMEHT JaH OueHb KOPOTKHM. B OykBax X, X, I,
111, 3aKPYIJIEHHs BBIpaX<eHKl B HauaapHoli ¢opme. PuCyHKH cTpoU-
HBIX ¥ 3arJaBHBIX OYKB pasmele, KpoMme K, 3, K, J, H, 0, C, X, 4, 3,
10, 1 (cMm. puc. 70).

ECAM KYPCyB

Aa B6BsI'2 I0Eé # e 33 Ui Kk Ja Mm Hu Oo

IIn Pp Cc Tm ¥y d¢h Xx Ly, Y4 u; Bs bIvt bb 33
HwAda 1234567890

N

APEBHUN KyPCUB

Aab6Be 2 JOEE M 33MiaHi 1aMmHu Oo fn Pp

CcTmYy D Xxlly Yyllly boblbibe 33 Hw An
1234567890

TIUTEPATYPHbBIN KYPCUB

AaB6Bglz /10Eé w33 Kk JIa Mm Hu Oo

IInPpCcTm Yy ®ep XLy Yulllw ]y Doblotbs
I2f010 11234567890

Puc. 70. WpndTHl KYPCHBHOTO HAUEPTAHHH
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Jureparypuoili xypcus. Wpudr cpepmexontpacrasit (K=1/3).
ToJyHA OCHOBHBIX 3JIEMEHTOB B 3arJaBHEIX GykBax paBHa 1/10 ux
BBICOTB, B CTPOUHHX — /8. 3arnaBuple GYKBLH HMEIOT KOPOTKHE
MOJCEUKH, IJIABHO COELMHEHHHEE C 3JeMEHTaMH OYKB, CTPOYHbIE —
HenpaMble moxceuku. Pucynox 6yks B, I, T, v comepxuT CKOLIEH-
HBle yrioBue aaementsl. Bykeum K, Kk, Jla, M, Vy, §, x umeror
Kan/jeo6pasHrle OKOHuaHusi, a 6ykBel 33, Cc, D3 — yrosiuenns (CM.
puc. 70).

JleBrle nmxkHKe ajeMeHTH B GykBax JK, Sl Heckonbko OmylleHEl
nox crpoxky. byksa M Buusy pacmupena. Ocobennocts mpudra —
HaJIHY¥We ABYX OCell B OKDPYIVILIX CTPOYHBIX OyKBaX, BBHAY 4ero
HHXKHHE W BEPXHHE 3aKDYIJeHHs HMEIOT CHelH()HIeCKHH PHCYHOK.
Ocp BHYTpeHHEro OBaJa OKDYIVIHIX OYKB IapaJjiesibHa JIHHHK Ha-
KJIOHA 3HaKa. BHewnuil oBam uMeer GOJbuIME yroJ HakJoHa. Mak-

4¢ll 6N vy 96)60,0

Puc. 71. OcoGeHHOCTH PHCYHKAa HEKOTOPHIX GYKB JIHTEDATYPHOTO Kypcura

CHMaJ/lbHOE YTOJIILIEHME OCHOBHOIO 3JeMeHTa NPHXOAMTCH He Ha ce-
peiMHy CTPOKHM, a OJuxKe K eec BepxHeH M HHXKHEH JHUHUAM
(puc. 71).

CoeHHHTEJIbHbIE 3JI€MEHTH NPOXOJST IOJ AOBOJLHO OCTPHIM yT-
JIOM, TaK Kak WIPHPT HeluMpoxu#. B crpounofi 6ykse B JEBLIH oOc-
HOBHO} 3JileMeHT HeKpyrJblf, B OyKBe J 3aKpyrJieHa BepXHAS 4acTb,
B 6ykBe y H30THYT IIpPaBHIl 3JIEMEHT, YTO HeOOBIYHO OJA TeX XKe
6YKB KypCHBHOTO Hauepranus. DykBa ¢ nmeer xamnieo6pasnble sje-
MEHTBl Ha KOHIAX CpeAHeH JHHWM, o0palleHHBHE B pDa3HbIE CTO-
POHBI, €e OKpyIJble dJeMeHTh NOX0XKH Ha OyKBY c. PucyHOK GYKBHI
X HamOMHH4eT NeYaTHOe HauepTaHHe, HMeeT KanseobGpasHble 3Je-
MeHTHl. BcrencTBue ABYX oceli B OKDYIVIBIX SJIEMEHTaX CTPOYHAs
6ykBa a pacuIHpeHa CHH3Y, a OykBa p— cBepxy (cm. puc. 71).

ODipudTe meyaTHOTo HauepTaHHS

Py6aenoui wupokuil noayscupreis. Manokonrpactasil wpupr (K=
=1/1,2). Bnarogapss GosbwIOH mIHpHHe 3HAKH, NOJYYEHHHE Ha OC-
HoBe OyKBH 0,— OKpyrJaele: 33, Cc, 93, 0w, a, 6, ¢, p, c. Hauep-
Tanne GykBHI ¢ OTAMYHO OT storo cruas. [loxgceuxw, xamieo6pas-
Hble 2JIEMEHTHl H CTPEJKH OTCYTCTBYIOT. 3arjiaBHble H CTPOYHEBIE
O6yKBBl HMEIOT OAMHAKOBHIA DHCYHOK, Kpome GykB: a, 6, e, p,.y, &
(puc. 72).

Hpesnuii noayscupreid. Cpennekonrpactublit mpudr (K=1/1,6).
Iiupuna 6ykB MeHblle, ueM Y py6JieHOro IIHPOKOTo wpudTa. B pu-
cyHKe OYKB OTCYTCTBYIOT IOJCEUKH, YIJIOBBIE 3JIEMEHTHI, CTDPEJKH.
B oraumune ot pybuaenoro mupoxoro wmpubra 6ykBa ¢ HMeer
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OKpYIJble OuepTaHus, 3arjaBHble M CTPOYHBIe GYKBBH OXHHAKOBOTO
HauepTaHusd, 3a HCKJIoUeHHeM OyKB a, 6, €, p, v, ¢ (cm. puc. 72).

Wpupr aureparyproui. Umeer cpepniolo routpacruocts (K=
=1/3). KopoTkne mofceuxu NIaBHO COEIVMHEHH C LPYTHMH dJE€MEH-
tamu., ¥ GyxB A, p, ¢ BepxuHe NOJCEUKH Hemnpsmble. BykBH X, K,
J, ¥ UMeIOT Kamjeo6pasHble 5JeMeHTH. B pHCYHKe 3arJaBHEIX U
crpounnix 6yxB B (xpome crpounoit 6), I', T, O, E, LI, I, b xa-
pPaKTepHH! CKOIIEHHEE YIJb, a B pucynke 3, C, D — crpenkn. Byksa

PYBIIEHBIA WHPOKUFA MOITY KUPHbIA

Aab6Bslr JaoEeHw 3aMit Hk Jin MMHHE Qo
MnPpCcTrYyy dd XxLiuYy WWw bw bls bb
D30 HAa 1234567890

APEBHNE 11011V XUPH bIET

Aa b6 Bs 't 14 E¢ Hu 33 it i lsi MM He Qo Tn Pp
CcTrYydd Xx LYy W bbblbi bb 331010 fin
1234567890

JIMTEPATYPHbI

AaB6BsIT 1nEé X« 33 it Kk Jla Mm Ha Qo
[TnPp Cc Tt ¥y P Xx L ‘-Iqlllm'bbblblbbaa
KO As 1234567890

Puc. 72. NIprdTH NeYaTHOTO HAYEPTAHHS

¢ — okpyraoro OyepTanis. CpeanH 3JIeMeHT GYKBBI O BOJIHHCTO
M30THYT. JIeBBIH HiKHHME OCHOBHOH wWTPHX B Oykse S 3arjaBHOrO
HauepTAHUA HECKOJbKO BBLICTYIAeT 3a CTPOKy. 3aryaBuasi 6yxBa M
cjerka pacmupeHa BHE3y. ITo HauepraHuio pasnauualoTCs 3arJias-
HEle ¥ CTpOYHEle OyKBH &, 6, e, p, ¥, ® (cM. puc. 72).

[nasa 11.
YEPYEHHE HA NJTACTHUKAX

§ 35. CHHTETHYECKHE YEPTE)KHBIE MATEPHAJIbI
(NNJJACTHUKH)

B xaprorpagpuuecxoM MPOM3BOJACTBE IIHPOKOE IPHUMEHEHHe HAaLLIH
CHHTETHUECKHE IJIeHKH (mIacTHku). [INeHKH NOJHOCTBIO WM da-
CTHYHO COCTOSAT U3 MOJHMEPOB — BHICOKOMOJEKYJNSPHBIX COeIHHEHHH.
ITonumep kax cBs3ylolllee BeLIECTBO KOMIIOHYeTCS C HaloOJHHTE-
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JAAMH, nnacruduxkaropamu, cTabuin3aropaMu, KpacaIliMi BeliecT-
BAMH, KaTaJH3aTOPaMH, NpPelHA3HAUEHHBIMH JAJIS NPUAAHHS TJIeH-
KaM TeX HJIH HHBIX KAYecTB.

K uepTexHBIM miIeHKAM NPEAbSBASIOT PAX TpeGoBaHmil: CTa-
GuapHOCTL pasMepoB, toamuua nopsagxa 0,1—0,13 mm, mpospau-
HOCTb, JIETKOCTb M BJACTHYHOCTh, XMMHUECKAS HHEPTHOCTh M CBe-
TOIIPOYHOCTh, MeXaHHUEeCKass MPOYHOCTb, TBEPAOCTh H POBHOCTH
TIOBEPXHOCTH, CIIOCOGHOCTE YAEpIKAHUA Ha MOBEPXHOCTH NJICHKH Tpa-
BUDOBAJBHBIX TOKPBITHH, BO3MOXKHOCTb YEPUEHHS HA HeH TYIIbIO
¥ KapaHgalioM, a TakKe ucrnpasieHus gedexTos ueprexka. B 60Jb-
IIOH CTeIeHH YKA3aHHBIM TPeGOBAHWAM YIAOBJETBOPAIOT IJACTHKH
nonusdupHoit rpynne (cM. tabna. 3): nascan (CCCP), aymunepd,
Iuamar, Mmukporpefic (fImonus), nepmaTtpeiic, BelbBeTeKC, MeJH-
Hekc (Benmxo6puranns), xocradpau (OPI') u mp.

JlaBcau (CCCP) — moamatunentepedTanatHasl IJIeHKa Mapok
KY-r — rosinnesas, KU-n — nonymarosas 1 KU-m — marosas. las
YepUeHHsl NMPHTOAHA TOJBKO pyJsoHHAs TJeHKA. JlaBcam sBasercs
OCHOBOI IJIST CO3JIAHUS PA3JHUHLEIX BUJOB UCPTEKHEIX IJIEHOK W MO
CBOMM CBOHCTBAM HE yCTYNAeT TAKUM 3apyOesKHBIM IUIeHKaM, Kak
aymupop  (SImommst), Menmuexc (BesnuroGpuranust), Maiaap
(CIOA), doneke (Ulsefinapus).

JlaBcaHOBas MJIeHKA C IVISHIEBEIM UeDPTEXKHBIM CJOeM IO BHeLI-
HEMY BHAY HE OTJIHYAETCS OT JABCAHOBOH TNSHUEBOH TAeHKH Ge3
cnost. Ueprexusil cJIOH MOXKHO OGHADPYXKHUTH, TAK KAK OH OKPAIIH-
BaeTcsl B BOLHOM pACTBOpE aHMUJAMHOBOrO Kpacurens. PaBorath Ka-
paHZamoM Ha S5TOH IJIeHKe Hejb3sl. BCAENCTBHE MUKPOTBEPAOCTH
MaKOBOT'O CJOSI PHCYHOK TyIIbio yrassercs Ge3 ciaema. ITpun yse-
JHYEHHH BJIAXKHOCTH M TEMIEPATyphl TJIEHKAa YBeJIHYHBAET Aedop-
mangio 1o +0,19% (-+0,7 MM mo nuaromanm maasmera), OJHAKO
3Ta jedopManua obpaTtumas.

Tymbio «Konmubpu» u rpaduTOBEIMI KapaHIallaMH MOXKHO uep-
THTb Ha CHHTeTHUecKOH O6ymare mnjenowHoro tuna mapxi CB-1 wu
CBb-2.

Benni#i oTTeHOK GYMHOUIMPOBAHHOTO CJIOSI HA CHHTETHYECKHX
6ymarax ofecrmeuHBaeT BBHICOKYIO KOHTPACTHOCTh H3o6paxenus. O-
HaKo 3aMeyeHa ofpartuMas pecdopmauus B npenenax 0,04 %.

Hns paborel kapanpamamu u Tymbio «Kosu6pu» Moxker wuc-
NOJB30BATECS O(CETHAS JIABCAHOBASI IJIEHKA C JIAKOBHIM CJOCM.
ITpu gepuenun tyusio «Koaubpus mecra HaHeceHUs: H306parkeHHs
NpHOGPeTaoT THAPOPUILHEIE CBOKCTBA, UTO CIOCOBCTBYET YCHJIe-
HHIO ajresuu (cuemdienuio) Tywu. JedopmauuoHuble cpocTBa Te
JKe, 4TO U Y UHCTOTO JaBCaHa,

JIAst 4yepueHHs TpeAHA3HAUEHA JAKMPOBAHHAA JaBCAHOBAS
nieHka ¢ onnocropounum (IMTHY-KT1) u asycroponnum mMaTupoBa-
nuem (ITHY-KT2). DTo HOBBIA uepTexHBIfi MAaTePHAN HA MOJHSTH-
nenrepedranarson ([IDT®) ocuose, Bummyckaemoli mo TY 6-05-
1828—77.

B ornuume oT moAMIDUPHEIX MOJHBHHUIXJIOPHANBIC MJACTHKH
MPH HATPEBAHHH CHUJIBLHO Ae(OPMHPYIOTCH, NOITOMY HX HCHOJB3YIOT

4* 99



olamAL H

wome¥BEedes WONHALLO :
ouHIRdIL 2aunodorafaY 08—¢SL WNlegorag D 9'0—S¢‘0 Go1—0% 0001—006 BHHOUK rdaurni|e
WOQOJD0ID WEHXO9hHWHYX omuHuHeaodHEleW '"EMHEAIrU 9SMEXALIdoh
WoxHaL1o . | o6l gHHelHdQ
9X OL < [ WELeEOL9 D 80 ‘0l ‘9L ‘18 00z1—0S8 -OMHIrag opadiendal]
o qmAL H
nomeYaedex
akHahdoh 29HH0dOLO0HYO 06 EeHIJENdag — 001—S3 0811 ‘009 dd02 gauHOorAd Heddelf
WOQOJOHD WNHMOOhHHEXOW oM HHeeodHLEW 'HNHIIrD amHEM3Ldap
BEWHBL
9 O1 sonnodolokaYl Q9 AW O L'0—9'0 0.—09 0001 -udgoxurag 11emAd L
oiamAL H
womeYgedex sonHodOLD WOMHIL10 ’ BMHOKI Bed
eHHando K -£g¥ H -OHY(O 09 WHLEBE0Ke9 D 8'0—L'0 0L 009 4000 -OHBJHBI KEBHHIHIOUBL]
900PW H924 Ol HREKOLHHIONEH D HHHOIPU dMHUKAILAA |
sarnodold suHeLAdg . dereso
< -AdXl H -OHYQ SI—0L < 6'0—S8'0 qz1—08 0001 -OWHIRg H OMALBEO ‘IMNAlLHEGNIY
< « 08 < S'0—¥'0 001 0901 « ogadroduaw
< < SL « 6'0—8'0 001 0%01 ‘0901 KHHOUK leweH]l
X OL « G0 EEHLIENIRYG 6°0—8'0 081—0L 0481 "0.€1 '00B1 Id® HedeLoox
oramAlL H
wonerHedex
suHohdoh 22HHOdOLDOBY O — « — S¥I—09 0091 ‘088 ‘059 d220 GLM A [LM-hHU
Q9HHOJOLD -
« -Ag¥ H -OHEQ 0L aw oL —_— 001—S3 081! ‘009 d200 KBEOHERIHEK BEHLIIPQ
&g
WOXHA1LO0 3
EN o%. sBHE0dOLOOHYO — WINLEBEOKQ D) — 0g ‘ge 019—009 dD20D 1-94J
oramAL
sunshde KedaNHEI | 06 BRHLIENdg - 001563 0811 ‘009 dd02 seHHOUAd Kedoneduelf
Woo rs WNeHWoi1dobh WMEgONE 2D HAHAIrE sWHXILAI h
NN
oHHahpugep | BOWO OloHHEEOd | % ‘9100H seul .muwwmwwﬂumm WAN W ‘BHOXAd | 9OLHEOLOIEH erendaien
-HlEW 9HHI23HBH | -hedeod(} @ HURHIrOY ‘BHHOINOL eHHAHUTT] -eHedl) QHHBHOHIWHEBY
BBHYIdD

€ BOHILQE ]

<
(=]
—



IJIs1 H3TOTOBJEHHS penbedHbIX KapT. K nienkaM MONHBUHHIXIODHLI-
HO¥ rpynmsl oTHOcATes BuHunpos (CCCP), acrponon (®PT), acr-
padoiin (Bemuko6puranus), sxanon (IAP) u np. B mnocnennue
rognl 3a pyGexoM BBIMYCKaeTcs MiacTuy, obbenuHsiomuit B cebe
CBOHCTBA TMONHA()UPHBIX M NOJHBHHHIXJIOPHAHBIX ILIEHOK.

§ 36. MOJATOTOBKA NJIACTHKOB K YEPHEHMWIO

O6namas MHOTMMH NpPEHMYIIECTBAMH IO CPaBHEHHIO ¢ OymaramH,
nonusupHble MIACTHKY, OLHAKO, HMEIOT OOJLUIOH HELOCTATOK, OHH
TJIOXO YAEPKHUBAIOT BOJHYIO Tyllb Ha CBOef nosepxrocTH. [Tosromy,
4TOGH YAYUIIHTh YepTeXKHbIE CBOKCTBA, MOBEPXHOCTL NJAacTHKa Oy-
MHQHOHDPYIOT, T. €. JeJaloT MOBEPXHOCTL IIepOXOoBaTOH, MaTOBOH,
nanogo6ue 6ymarn. Hlepoxosarast moBepxXHOCTh CHOCOOCTBYET CIIEN-
JIGHHIO TYIIEBOTO M KapaHIAUIHOTO PUCYHKOB C OCHOBOH.

CymecrByer HECKOJbKO CIOCO60B OyMH(BHUIHMPOBAHHS IIJICHOK.
Mexannyecku#t crnoco6 cCOCTOMT B MEXAHHUECKOM MATHPOBAaHWH Ha
3eDHUJBHHIX MallHHaX. MaTHPOBaHHYIO MOBEDXHOCTb MOXKHO TOJY-
YHTh XHMHUYECKHM TpAaBJIEHHEM, a TaKXe IPHIPECCOBKOH K IIeHKe
6ymaru. UepTexkHas MOBEPXHOCThL CO3JAeTCs TAKXKe BBeleHHEM OIl-
pellesIeHHOTO HanoJaHuTess B noauMep. Onmaxo Haubosee Mporpec-
CHBHBIM sIBJsieTCSl CocO8 HaHeCeHHs Ha MOBEPXHOCTb IMJEHKH JIaKO-
BOr0 IOJUMEPHOro CJIodA, HMUTHDYIOLIEro MeXaHHYeCKOe 3€pHEHHE.
JIaKOBBI CJI0fi MOMKET HMeTh IJISTHIIEBYIO THAPOMDHIBHYIO NOBEpX-
HOCTb, YACPKHBAIOUIYI0 BOAHYIO TyIb. OnHako paGoraTh Ha TakoH
IJIeHKe KapaHJalloM HeJb3d. B Hacrosiliee BpeMsi MaTHPOBaHHAA
TIOBEPXHOCTL CO3LAETCST B 3aBOJCKUX YCIOBHSX.

OnuuM W3 PIaBHBIX YCJIOBHH 3aKpeIJIeHHs TYIIH Ha JIOBEPXHO-
CTH YepTe)KHbIX IJACTHKOB HABJACTCA OTCYTCTBHE Kakux-nubo 3a-
TPSISHEHHIl Ha TJIEHKE, HATPUMep XKHPOBBIX INATEH, MO3TOMY Iepef
YyepyeHHeM HeoO6XOMUMO 06e3KHPUBATL OBEPXHOCTE NJIACTHKA Opra-
HMYECKUMH PacTBOPUTENSIMH. TaK Kak pacTBOPHUTENH TOKCHYHH, He-
obxonumo coONOLATL MepH mpefocTopoxHOocTH. M3 pacrsopure-
Jiefl NpeNNMoYTHTENBHO MPUMEHATH NeKCaH KaK MaJjo TOKCHUHBIHE H
X0pouIo 06e3KUPUBAIOIIHE MOBEPXHOCTb MJACTHKA, B TOM UHCJE TI0
BhluepueHHomy Tymwsio «Komubpu» usobpaxenuto. ITnenxa ITHUY-
KT! ofesxupuBaercs rexcanoMm u Gensuuom B-70. B Tabn. 4 yxa-
3aHBl peKoMeHZanuu 1no o6paboTke 3apyOeKHHIX MOJH3(DHUPHBIX
NJIGHOK.

CuHTeTHUECKHEe NJEHKH ¢ OYMHGUIHPOBAHHBIM CJA0EM OOBITHO
BCTYMAlOT B DPEaKUMIO ¢ OGONbIIMHCTBOM pacTBopurenedl. ITostomy
cunTeTHueckyio Oymary CB, JnaBcaHOBYIO TJIEHKY C YePTeXXHBIM
CJI0eM Tiepell YepUYeHHeM BMEcTO PacTBOpHTeNs o06pabaThiBaloT
TaNbKOM.

IMocne o6e3:kuUpHBaHUS MATHPOBAHHYIO INOBEPXHOCTh IIACTHKA
caenyer o6paboraTh BATHBIM TaMIIOHOM, cMOuYeHHHIM B 15 Y -moM
pacTBOpe YKCYCHOH KHCJOTHI.

TIpu OTCYTCTBHH YKa3aHHBIX XHMHUKATOB IJs 06pabOTKY TJIEHKH
Ha TpakKTHKe YacTO INPHMEHAIT KPACHYIO KeCTKYIO = pPesHHKY.
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Ta6anua 4

Haspanue NAeHKy; Crioco6 PacrsopuTelb PacrsopuTtesns naa
CTPAHA-N3rOTOBHTENb MaTHPOBARHUS a5 06esKHPHBAHAS YRANEHHS Ty
MOBep XHOCTH MAeHOK JO YepueHHs «Konn6pns
ITepmatrpetiic; Mexanuueckoe Texcan, Jluxsoparan,
BesiukoGpuratus 3epHeHHE 15 9% -nas pacropurenn 646
yKCyCHas KHCJO-
Ta, ueTHpeX-
XJIOPHCTHIH
yrJaepox
BeJyLBHTEKC; Hauecen cneuy- To xe 15 %-nan yxcyc-
BenuxoGpuranus ajbHbI Cof Hasi KHCJIOTa
€ HanoJHUTEIeM
Xocragan; Mexaunnueckoe D) To xe
OPI MaTHpOBaHUe
TlieHkn CKRO3HOrO Beegen wmanos- JluxyoparaH,
MaTHPOBaHHS HHTENbL B Maccy 15 %-nas ykcyc-
(Tpymart): TJIACTHKA » Hast KUCJIO0TA
‘03aJ1ap, 03aJHL,
o3arekc);
Benuxo6puranus .
TMymunep.; X uMuUecKoe » Juxnopsran,
SImonus 3epHEHHe 15 %-pan ykcyc-
Hasl KucjoTa,
pacteopHTenb 646,
YETHIPEXXJIOPH-
CTHI}l Yraepox
Hunamar; Maruposanue lekcan, Juxnopsran
Arnouns necuanoft crpyei Gensun B-70
Mukporpeiic; XuMryeckoe To xe UYeThipexxJjopHuc-
Snonus MaTHpOBaHKe THII yraepox,
KCHJION

CHIBbHO 3arpsi3HeHHbIE MJIACTHKY MOIOT MBIILHBIM PacTBOpOM (MBIJIO
X03AHCTBEHHOR), TLIATENLHO TPOMBIBAIOT BOAOH, a TOCHKE CYIIKH
NPOTHPAIOT MALKOH DE3HHKO.

Tywu gass nnacTukos

[TomMuMO crenuanbHOM MOATOTOBKM IOBEPXHOCTH MJIacTHKa K dYep-
uyeHHI0 GOJIBIIOE BHHMAHHE YHAeNsercss COCTaBy TYWIH, CHNOCOGHON
NPOYHO VAEPKMBAThCA Ha nHed. Jlas yKRasaHHBIX IeJelt BuIycKa-
ercst BoiHas Tymb «Koaubpu». Ona moxer GHITH HCIOJb30BaHA
TaK)Ke NPH YepueHHH Ha Oymare W aspocHHMKax. OCHOBHBIMH KOM-
TOHEHTAMH B COCTABE TYIIH SBJSIOTCS Kpacsllee BeUlecTBO (M3 CHH-
Te3HPOBAHHBIX OPraHHYECKHX NMHIMEHTOR) M CHHTETHUYECKHH JaTexc,
KOTOPLIH ¥ sBJsSeTCS NMPHYMHON YAEPKAHHS TYIUHM HA TIOBEPXHOCTH
niaacTaka. TyWb JEerko CXOAMT C HHCTPYMEHTA, HeTOKCHUHA, TOoCe
BLICBIXaHHS He cMBbIBaercsl Bomoll u cnuptom. [locnennee cBodicTBO
NO3BOJSIET NPOU3BOAMTL UepUeHHE M OUHCTKY (06es3xupuBanHue)
MOBEPXHOCTH MJ4cTHKa cIHpTOM 6e3 yuiep6a IJsI BBIYEPUEHHOT'O
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1300 paKeHHsI. [Tepen paGoro#t Tyius THIATENBHO HEpeMENIiHBAIOT,
TOJBKO B 3TOM CJy4de OHa JdeT OOCTATOYHYIO KOMHPOBAJBHYIO
NJOTHOCTh. TYIIB COXpaHAET CBOH CBOHCTBA B TeUeHHe Toja NpH
YCJIOBHH XpaHEeHHs ee IPH KOMHATHOH TeMmreparype B IJIOTHO 3a-
KPBITOM COCY/Je.

Tymn «Koaubpu» OricTpo 3ackixaer Ha BO3LYXE, 3aTPA3HAET
YepTeXXHBle HHCTPYMEHTHI; OYHILAIOT HX, HCIOJAL3YS PacTBOPHTEJD-
646. C weprexka TYIIb XOPOLIO CHHMAaeTCs CKaJIbIeNeM.

Ha nmpousBoxcTBe HecMbIBaeMyIo TYIIb [AJis YepUeHHs Ha IIa-
CTHKax TOTOBAT NO CJELYIOUIEMY Pelenty:

TYyWIL KOHIEHTPHpPOBaHHasA B TyGax , 156—20 ma
BOJa 2—3 mx

Guxpomar ammouns (3 %-Hulii pacTBop) 10 xanens
FIHLEPHH TeXHHYeCKHH 1—2 ganjn

[TpaBusbHO pasBeleHHAsT TYIUb I[PH INPOCMOTPE BLIYEPUEHHOTO
Ha TJIACTHKE DPHCYHKa Ha INPOCBET MMeeT HACHILEHHBIH 4YepHBIH
uBeT H obecreyuBaeT PaBHOMEDHYIO HAJHTOCTb JIHHHH.

ITocie BBIUEpUMBAHHSI 3TOH TYLIbI0 M300paxeHue 3aiyOauBalOT
noj yJabrpadHoJeTOBHMH JayuaMu B TeueHue 15—20 wmun. H306-
pa)keHHEe CTAHOBHTCS HEpACTBOPHMEIM B Bofe H cmupre. Pacrsop
TYIIH MOKET XPaHUThCH B TeueHHe 2—3 AHeH B 3aKPHITOM TEMHOM
(pnakone ¢ y3KHM TODJILILIKOM. ‘

Cymectsyior tymu tuna «Porpunr K» (®PT), cnocobHble 1po-
HHKaTb B TOJIIY IJIEHKH H, TAKHM 006pas3oM, NPOYHO yAepKHBaThCS
na naacrtuxke. OXHAKO TakHe TYUIH IPAKTHYECKH HCKJIOYAIOT BO3-
MOZKHOCTb HCIPABJIEHHS H300parKeHHUs.

Jlia uepyeHus: Ha IJIAHIEBOH IIOBEPXHOCTH IIJIACTHKA OTeUecT-
BEHHAs] IIPOMBIIIJIEHHOCTh BBIMyCKAeT Tylib <«[IMHIBHHS.

Oco6GeHHOCTH YEePUEHHS HA MMAACTHKAX

Uepyenre, KaK NPaBHJO, BBIIOJHIETCA HA MATHPOBAHHOM CTOPOHE
njactuka. Hcnoabsyemble mpu 9TOM OOBIUHBIE YEPTEIKHEIE HHCTPY-
MEHTHl OBICTPO H3HANIKBAIOTCS H3-32 TBEPXOH NOBEpXHOCTH mJjIa-
CTHKa, I0O3TOMY KeJaTeJbHO, UTOOH HHCTPYMEHTH OBLIM C Hamail-
KaMu M3 TBepAHX criaBoB Tuna BK-8. Tax xax HHCTDYMEHTH H3
OOBIYHOK CTalM TIPUXOAMTCS YacTO 3aTAaYHBATh, NOANPABALTL Ha
MeNKO3ePHHCTOH HaxknayHoH Gymare, Iesnecoo6pasHO HCIOJbL30BAThH
B pab6oTe He MeHee [BYX KOMILJIEKTOB YepPTEKHBIX HHCTPYMEHTOB.

Hepabouast wacTh miIacTHKa OOJKHA GEITH 3aKPLITA UHCTHIM JIH-
croM O6yMmarH, yHZOOHO TakiKe IIOJb30BAThCA OyMaxKHOH «pyb6ari-
KOH» ¢ BBIDE3aHHBIMH PaGOYHMH «OKHAMHE»., Bo BpeMsi paGoThl mia-
CTHK JOJIKeH HaXOOHUTbCA HA POBHOH NOBEPXHOCTH (JAyulle Ha
crexae). Jus ayumelt YHTAEMOCTH aGpHUCHOTO PHCYHKA NOJ TJIACTHK
CJIeNyeT MOAKJANBIBATL JHCT 6esioft 6yMary.

Ilpsn BcmOMoraresnpHBIX pasrpadgkax NPHUMEHSIOT Kapasiamin
CpelHedl TBEPLOCTH, a TaKxke roay6yio mpospaunyio tyusb. Ha mo-
JIEBBIX OPHUIHHAJAX KENATeJbHO NPHMEHATh KapPaHLAIUM. ¢ 60MbIUOH
ONTHYECKOH IoTHOCThIO THNA «CBerokomus», «Uepremuuxs, «Jlwo-
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morpac». ITepcnekTHBHEIM siBJsieTCS NMpHMeHEHME NHJACTMACCOBOTO
KapaHjalia, He TPeOYIOUErQ MO CPABHEHHIO C OOBIUHBIMH UYACTOH
satoukd, OLHAKO uepUeHHe HENOCPEJACTBEEHO M0 KapauLallHoMy
H306DAaXKEHHIO BBLIMOJHATL He CJeJyeT H3-3a ILIOXOro ClUeNJIeHHs
TywHu u rpacpura. IlosroMy gepueHHe BHIIOJNHAKT HAa YUHCTOM JIMCTE
IJ1aCTHKA, HAJOXKEHHOM HA CheMOUYHBIA muanmert. [Tocnennul mocae
CHATHS KapaHjalla MOXHO HCIOJb30BaTh MHOIOKPATHO.

IIpn yepueHHH Ha INJaCTHKAX PEKOMEHAYETCA HCIOJb30BATh
IJIaCTMAacCOBBle JMHEAKH, TPeyrolbHHKH, Jekajia, IIPH BbINOJ-
HEHHH pAasJMYHHX pasrpaoKk — cnenuaibHBe [ajerkd, Miab-
JIOHHL H T. II.

IIpn pabore yepTeXKHBHIM NIEPOM JIMHHH BHIYEDYHBAIOT AJIMHHBIM
IITPHXOM, a He METOAOM HapallMBAaHHA KOPOTKHMH LUTPHXAMH.
[lpn HapamuBaHHM PaHee NpPOYEPUEHHBIH LITPHX HAPYLIAETCA H JIH-
HHsSI CTAHOBHUTCSI pBaHOH. IIpHMeHSIOT KecTKHe UYepPTeXKHHEe MNepbs
Ne 41 wmau Ne 2350. Tosmmumra auHufi noaxHa OBITH He MeHee
0,15 MM, Tak Kak ITpH KOMHPOBAHHH Ha CBETOUYBCTBHTEJbHEIE MaTe-
pHAJBl JIHHHH CTAHOBSITCA GoJee TOHKMMH. UepTeXXHEIMH HHCTpY-
MeHTaMH paboraioT 6e3 HaXXHMa, HEeCKOJbKO MelJeHHee, yeM IO
6ymare. Toxll¥HA NMPOYEPYHBAEMON JHHHH 3aBHCHT OT KOJIHYECTBA
TYIIM B HMHCTPYMEHTe, NO3TOMY B peficdelep, KDHBOHOXKKY HIIH
KPOHIUPKYJb TyUIb HAaGHpalOT N0 CepelHHHl OT BHHTA H KOHIA
nepa. Ilo aTofi e NpHYMHe TylIb B HHCTPYMEHTE He CJeLyeT pac-
X0J0BaTh N0 KOHUA. He pekoMennyercss NMOBTODHO NpOYEPUHBATh
ellle BJAXHYIO JHHHIO.

ITorpemrHocTd yepyeHHs Ha MeXaHHYECKH MAaTHPOBAHHOM ILjia-
CTHKEe CHHMAalOT BaroH, CMOUEHHOH BOJOH, cpasy TmocJe BHIYEPUH-
Banus. McnpaBneHHs OpUTHHAJOB, HAXOJAHBIUMXCH Ha XDaHEHHH,
BHITOJHAIOT € [OMOWIBI0 CKaJbhedss HJH pacTBOpHTens (cM.
ta6a. 4). [Ipu noguucTke CKaJbIeNeM CTAPalOTCA HE HAPYIIHTbH Ma-
THPOBAHHBEIN cjofi mJeHKH. McenpaBienus Ha cHHTeTHUecKOl ByMare
Cb-1 u nnenxe [THU-KT! npousBomsTcs BOmOH, a 3aTeM CTHPaJb-
HEIM HOpomkoMm «JIotocs.

Hapnucn va niactuk o6blyHO HakjgeuBaiorT. g a1oro ucmosb-
3yeTcsl ClelHaJsbHas Npo3payHas (pOTOTEXHHUECKAs TUIeHKa ¢ KJee-
BOH MOAJNOXKKOH HJH ¢oToGyMara co ChbeMHBIM CJOEM M CHelHalb-
Hble KJeu (peKOMeHAYeM HCHOJIb30BaTh Kilefi Ha OCHOBE CMOJIBI
AC [8]). IlpuxaerBaHHe BHIIOJHAIOT CJAELYIONIMM 06pasoMm: H3
rPAHKHM BHIPE3aIOT TOJNbKO 3MYJILCHOHHBIH CJIOH, OCTaBJsAsl TOJ-
JOXKKY HLeJbHOH; HA MIACTHK KHCTOUKOH HAHOCST TOHKHH CJIOH Kiled,
HakJaABBAIOT HAANHCL M NPHIJIaXKUBAIOT uepe3 weJuiodadn. B mpo-
pecce NPHKJEHBAHHS BHIDE3aHHYIO HAXNMHCh YAOOHO NepxKaTb IHH-
LEeTOM CIIpaBa.

BriuepyerHoe n306paxeHne NOJIKHO MMeTh HEOGXOXHMYIO ONTH-
YecKyl IJOTHOCTb, KOTOpas OIpelessieTcss BH3VaJIbHO IO INKaJje
IJIOTHOCTEN W JoJxKHA OBITH He MeHee 2,0 ef.

JJ19 mpelOXpaHEHHsT ODHTHHAJA OT OCHIIAHWA TYIUH M HakJeex
n3obpakeHHe 3aKPHIBAIOT INIPH NMOMOIIYM MSATKON KHCTOYKH 3alllMT-
HEIM JaKOM, COCTaB KOTOPOro MOXKeT OHTh pasnuuubiM. Ilpocrefi-
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wuM  ssasiercst 1 %-HBIfE pacTBOp KOJJIOAHMS, H3TOTOBJSEMOIO H3
CTPYKKH Oprcrexsia M auerosa B coorsowenud 7:1 no secy. ITpu-
MEeHeHHEe 3allUTHOTO Jaka CHMxkaer TpeGoBaHMA K Tywu. Hampu-
Mep, He HYKHO NOGABJIATL B TYWb ABYXPOMOBOKHCJBIH aMMOHHH,
OT KOTOPOro TyibL OblcTpo moprurcs. Ha opurunanxax, 3akphITBIX
KOJJIONMEM, BO3MOXKHA KOPPeKTypa, T. €. IOJYUHCTKA M NOBTOPHOE
BHUEPUHBAHHE.

OpuruHael, BhYepUEHHBIE Ha IJACTHKE, CledyeT XPaHHTh B OT-
IeNbHOM MOMEIIEHHH B TOJBEIIEHHOM COCTOSIHMH, IIPH TeMIepartype
1620 °C u orHocHTeJbHOH BJaxuocTH Bosnyxa 50—80 %. Ilpm
TPAHCIIOPTHPOBKE MX MOXHO, B KauecTBe HCKJIOUGHHS, CBEPTHIBATD,
nepesyioxkus O6ymarofi.

Tnasa 12.

OCOBEHHOCTH BBIYEPUYHMBAHHUA
COCTABUTEJIbCKHUX U IPYI'HX OPUTHUHAJIOB

§ 37. COCTABHTEJIbCKHE OPUTHHAJIBI KAPT.
OCOBEHHOCTH U METOAHWKA UX BbIYEPYHUBAHKS

B ra. 8 6u0 paccMOTpeHO cO3faHHE CHEMOYHOIO OPHLHHAJIA TO-
norpaguueckoil kapTel (HJIH Maana) 0O pesyJbTaTaM IOJeBOH WH-
CTPYMEHTANbHOH CBHEMKH WJIH N0 pesysabTaTaM aspodhoTocheMKH.
Onnako rtomorpaduyeckas Kapra MOXKeT CO3ZaBaThCs KaMepallb-
HBIM TiyTeM, 6e3 MOoJIeBHIX H a3podoTOCHeMOUHBIX paboT: M0 U3LaH-
Hofi kapTe cocraBisercs Kapra 6oJee menxoro macmraa. Tag, 1o
kapram wmacmrabGa 1:25000 mMoOXHO cOCTaBHTH Kapry wmacumiraba
1:50000, a sarem — 1:100000 u 1. n. (cm. Ceorpacduueckuir ar-
nac. gas yuureneit cpepneit wmxoas. M., TYTK, 1982, cr. 25). Dror
MacIUTAGHBIH psfi MOXKHO NPOAOJKHTbL H TaKHM 06pasoM IONYYHThb
MenKkoMacmTabHbEle KapPTH Ha OTHEJbHble KPYIHbe pafoHBl, Mare-
PHKH ¥ Ha 3eMHOH 1Iap B LeJIOM.

Ecou, wanpuMep, nmo xapram Macwraba 1:25000 rtpeSyercs
coznaTth kapry Macwtaba 1:50000, To mns 3TOro JIMCTHL KapTH
macmrraba 1:25000 dororpadupyiorcs ¢ yMeHblIeHHeM B 2 pasa,
7. e. go macmraba 1:50000. B cooTBeTcTBHH ¢ HOMeEHKJATYpPHON
pasrpacdko#t ueTelpe JHcTa KapThl Macmraba 1:25000 cocraBsr
auct kapte wmacmraba 1:50000. C mosyueHHBIX HeraTHBOB Ha
yepTexkHO# GyMmare BHICOKOTO KauecTBa INOJYYAIOT TOJYOHE KOIHH.
3arem rosy6sle KOMUHM MOHTHPYIOT HA JKECTKYIO OCHOBY (JTHCT afio-
MUHHS WaH Apyro#t Henedopmupyouwunfica matepuan). Bymara, xo-
TOPYIO MpeABapUTENbHO HAKJIEHBAIOT HA XKECTKYIO OCHOBY, HOJIKHA
6rIT, 6eJI0T0 LBETA M IJIOTHO NpHJIEraTh K OCHOBE.

K rosny6oit xomuu npelbABASIOTCH CAeAyIolmue Tpe6OBaHusA: pas-
Mepbl ToNyGHX KOMUH JOMKHEl COOTBETCTBOBATL 3aJaHHHIM pasMe-
pawm; roay6oe a6pucnoe U306paKeHHe NOJKHO OHThL YETKHM U CBeT-
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JIOTO TroNly6oro ToHa (HO He CJAHIIKOM CBETJIOrO H He TEMHOTO CH-
HEero TOHa); NMPoGEeAbHBIC MECTa JOMKHBI ObLITL YHCTHIMH, 6e3 NATeH
H TOATEKOB; roJiy6ble KOMHMH HE AOJKHBI OBITE C CEPBHIM HJH roJy-
6eiM QoHOM (Byasibio).

B uengx yJydYlleHHS KayecTBa UepuyeHHs! rojy0yro KONHIO MoA-
BepraroT crneyHaabHolt o6paborke. as 3TOTO Bechb OPUTHHAJ IIO-
KPLIBAOT PacTBOPOM INOJHBUHHJIOBOTO KJesi. B cocras kiesd BXxo-
JIIT noAHBHHMIOBEIN cnupT (25—30 r) u Boma (1000 ma). ITocse
BLICYIIMBAHUS TONyOYI0 KOMHIO IIPOTHPAIOT YEPHUTETIHHOH PE3SHHKOM.
OcuoBa ¢ rony6uiM aGpHCHEIM M306parkeHHeM TOTOBA K COCTaB-
JICHHIO.

Jasee mpHUCTYMaOT K COCTABJCHHIO ¥ BHUEPUHBAHHUIO cojepKa-
HUSA OpHIHHANA KapTel. Eciu pHCYHOK KapThi CIOXKHBIH, TO COCTaB-
JIeHHE CHauasla BelyT B KapaHgaume, a 3aTeM HeoBXOAuUMOe conep-
JKaHue BBHYEPUNBAIOT TYIUbio. OpuUrHHanm KapThl, H3TOTOBJEHHLIH
B pe3yJbTaTe COCTABJEHMNS, HOCHT HA3BAHME COCTABHTENBCKOTO OPH-
rudana. [Ipu Heo6XOOMMOCTH IJS COCTABJEHUS KapThl B KauecTBe
HCXOJLHOTO KapTorpa)Uueckoro Marepuasa MOTYT OBITb HCIOJb30-
BaHBl HMEIOIIHECS B HAJHYHM HA NAHHYIO TEPPUTOPHIO CheMOUHLIE
HJIM U3JAaTeJIbCKHe OPHIHHANIEBL

CocraBHTeNbCKHE OPMIHMHAJ BbluepUHBAIOT B MacliTabe M3LaHHA
KapTHhl U B TEX JKe IIBeTaX, UTO U CheMOUHHI opurusaJs. I'muporpa-
(bHIO BHUEPUHUBAIOT 3€JEHOH TYWIDLIO, pesbed — KOPUUHEBOH, NPOUYIO
KOHTYPHYIO HAarpy3Ky — 4epHOH TYyWIbio (HHOTAA elle MOJb3YIOTCH
TYLIbIO KPACHOTO' B KEJITOr0 IIBETOB).

Bce 3neMeHTH COREpPIKAHHA HA COCTABHTENBCKOM OpHTHHAJE
JOJIKHEl OBITh BEIYEpUEHH B COOTBETCTBHH C peLaKUWOHHBIM njaa-
HOM KapThl H YCJIOBHBIMH 3HaKaMM gauHHoro Maciiraba. ITpuemsl u
METOJB! BBIUEPYHBAHHSA HA COCTABUTENLCKOM ODUTHHAJE Te Ke, UTO
W TPY BHIUEDUHBAHHM CHEMOUHOTO OpHUrMHAajga. IIpH BEUEPUMBAHHH
VCJOBHBIX 3HAKOB HA COCTABHTENbCKOM OPHTHMHAJE IOJNB3YIOTCA Uep-
TEeXXHEIM INepoM, pefichenepoM, KPHBOHOKKOH, KPOHLIHPKYJIEM,
CHHYCHBEIMH JHHeHKaMHU, a TaKXKe Pa3jHYHBIMH NajeTkaMmu ¥ Tpada-
peramu. Kak npasuio, 6eperosast JUHHS, peUHAS CETh, IPAHUIB, IO-
PH30HTAJH BHIYEDUHBAIOT HA COCTABHTEJNbCKOM ODHTHHAJE UEpPTeXK-
HBIM I1epoM, 4TOOB M36eXKaTh PacXoAeHHH ¢ roaybnM abpHCHBIM
H306paKeHneM M HCKaMeHHH xapakTepa H3BHJIHCTOCTH JuHui. Of-
HAKO €CJH WCIOJHUTENb XOPOLIO BJIAaNeeT KPHBOHOXKKOH, TO paspe-
praeTcst BHYEPUHBAHME €10 JHHeHHBIX 2jgemenToB. IIpu atom ynayu-
[IAeTCd KAYeCTBO OPUTHHAJA M IMOBHILIAETCS IPOH3BOAUTENLHOCTH
tTpyZa. Eciim Ha cOCTaBHTENBCKOM OpHIHHAJe BeTpedaercs 6oJblioe
YHCNIO0 BHEMACIITAGHEIX M TJIOIIAKHBIX YCJOBHEIX 3HAKOB, lIeseco-
06pAa3HO HCHOJIb30BATh H306paKEHUsT YCHOBHBIX 3HAKOB, BBINOJHEH-
HBIX B BHIE HaKjJeek (oroHabopa, AekoJeH, NMEPEBOAHBIX CAMOIIPH-
KJIeUBAIOUINXCA U300paxKeHui 1 T. JI.

Bce coGeTBeHHBEIE HAa3BaHHS, MOSICHHTENIbHBIE TOXIHMCH ¥ YHCJIO-
Bble XaPaKTEPHUCTHKH Ha COCTABUTE]ILCKOM OpPUTHHAJE BBITIOJHS-
YOTCSl OCTOBHBIMH IUPH(BTaMH OT PYKH UEPTEXKHBIM NEPOM HJH C IO-
MOILBIO NEPeBOLHbIX CAMONPHKJEHBAIOLIUXCA H306paKeHHi H He-
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koselt. [Tpu 3TOM fO/MKeH GLITL cOXpaHen HBET, Xapaxrep wWpHdTa
(MpAMOe HJIM KYDPCUBHOE Ha[IMCAHME CTPOYHLIMHM HJIH ONHHMH 3a-
rJIaBHBIMH 6yKBaMmH), pasmcp OyxB o AJHHA CJI0Ba.

CocTaBHTENIbCKUA OpPHI'HHAJ, B COOTBETCTBHM C TEXHOJOTHeH co-
CTaBJICHHS], MOXKeT OBITb OOWMM (BEIIOJHEHHEIM Ha OLHOM ODHIH-
Hajle) WM pacyJeHeHHHIM (BHITOJHEHHBLIM Ha JBYX OPHTHHAJAX MJIH
Gosee), BHINOJHSETCA UepueHHeM Ha Oymare, YepueHHEM HJH rpa-
BHPOBaHHEM Ha IJIacTHKe.

Pa6oTy Ha COCTaBHTEJbLCKOM ODUIHHAJE HAYHHAIOT C BHUEPUH-
BaHUS BHYTPEHHEH paMKy, a Ha pPacuJeHeHHOM — C yIJIOB PaMOK Ha
BCeX OpHUrHHa/Jax. 3aTeM H3MepAIT BCe CTOPOHB U JHArOHaJH
pamku ¢ TouHocTbio 40 0,1 MMm. OTKJIONEHHS TEOPETHYECKHX PaA3ME-
POB OT QaxTHUeCKUX Homyckalorcsa ==0,2 MM [0 CTOPOHAM BHYT-
penHeil pamku ¥ *=0,3 MM — 10 ZHArOHAJAM.

CocraBuTe/NbCKHE OPHTHHAJ BHUEPUYHBAIOT B TOH K€ IOCTEAOBA-
TeJBHOCTH, YTO W CBEMOYHBIH OPHUrHHAaJ. Bce BOLHEIE MpPOCTPAHCTBA
OKpauiuBaloT 6JeqHo-rony6ol Kpackoil, jectbie MACCHBE — GIeIHO-
¢uoseTOBOH, 4 KBapTaJbl HACEJEHHLIX IIYHKTOB, B 3aBHCHMOCTH OT
MaciitTaba ¥ npeobJiaflaHHsl B HUX OUHECTOMKHX WJIM HEOTHECTOHKHX
CTPOEHMH,— roJiy60ol, pos3oBoH uaH 6JeLHO-(DHOJETOBON Kpackoil.

Ha cocraBuTenbckOM OpUTHHANE, KaK M 1{d CHeMOYHOM, HOIYC-
Kal0TCA OTKJOHEHWS OT pasmepa ycJjoBuoro sxnaka =0,1 mwm.

Ha 3akoHUEeHHOM COCTaBHTENbCKOM OPHI#HANE TOUOTPA(PUUECKOL
Kaprhl HCIOJHUTEJeM IPOBOMMTCA KOPPEKTypa H CBOAKA MO paM-
KaM KapThl ¢ coceJHHMH JucTaMu. [locle mIpoBeeHUus KOPPERTYpHL,
peNaKIHOHHOr0 NMPOCMOTPA KAPTHl H HCIIPaBJeHHs 3aMeyaHHH Kop-
pexTopa H pefakTopa C COCTaBHTENLCKOI'O OPHUTHHAJA H3TOTaBJIH-
BAIOT roJyGhle KOMUM MOJ M3JaTelJbCKHe opurHHads. [lepex mepe-
Jauell COCTABHUTENbCKOrO OpHTHHAJA AJd TOATOTOBKH K H3LAHHIO
C Hero JOJIKHBl OBITb YHAJeHBl BCe Kapau/jalIHble NMOMETKH H pas-
rpadpxu. OcTaBMAIOTCA TOJLKO NOMETKH H pasrpadku, cIeNaHHbe
roJy6:M IBETOM.

CocraBnenne MeJKOMacmTabHBIX o6liereorpaduueckHx H pas-
JIHYHBIX TEMATHYECKHX KapT MOXKHO BECTH IO TOJNYGOH KONHMH HJH
C IOMOIIpI0 TPOeKTOpa. IIpoexkTop naeT BO3MOXKHOCTBL NOAYYaATh
H300paxenne ¢ yBelHUeHMeM HJIH yMeHbiuennem. CocTaBjenne Ha
IPOEKTOpe Jyullle BCErO BECTH B KapaHAaalue (H3-3a HeAOCTATOUHOH
OCBeILIeHHOCTH), a 3aTeM BblUepYMBATb PHCYHOK Tywbio. [1poekTo-
poM ynOGHO NOJIL30BATECS, €C/M C APYroro JONOJHHTENbHOr0 Kap-
TOrpaHIEcKOro Marepuasna HeOOXOJHMO IEPEHEeCTH KaKuc-Jaub0
5JIEMEHTBI, OTCYTCTBYIOLIME HA OCHOBHOM KapTOrpadHueckoM Marte-
pHaje, ¥ B TOM C/yuae, €ClH IPOEKIHH COCTABASEMON KapThl H HC-
XOLHOTO KapTOrpaduUecKoro MaTEpHala OJMHAKOBE HJW OYeHb
6ausku. B Tex ciayuasx, Korja IIPOEKIHH Kaprorpapuyeckoro Hc-
TOYHMKA H TPOEKTHDPYEMOH KapThl Pas3jHUHBL, LIS Npeo6pasoBaHus
H TepeHecenus M300paxeHHsl MOJNb3YIOTCS PasMUYHEIMH TpaHchop-
MaTopaMH,

Cospanye MenxoMacwTaGHONl TeMaTHYECKOH KapThl MMeeT He-
koTOpHle ocobennocty. Ha TemMaTnueckux xaprax mOMHMO CIenHaDb-
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HOW WITPHXOBOH HAIPY3KH uMeercs GoHOBAR OKpAcka, KOTOPAs TaK-
e MMeeT OIpeje/eHHOe cMbIC/IoBoe 3Hadyenue. Hampumep, Ha sxo-
HOMHYECKHX KapTax (POHOBOH OKpacKOH MOKa3BIBAIOTCS paionsl pac-
NPOCTPAHEHHs PA3JNHYHBIX CEJIbCKOXO3AHCTBEHHBIX KyJbTyp. B aTnx
cIy4asix Ha COCTABHTEJbCKMX OpHIHHAaNax (GOH He OKPaAUIHBAIOT,
a B KaXKJOM KOHType CTaBaAT UH(PY HJIH HHAEKC, KOTOpHE NPOCTAB-
JSI0T U B Jeresde KapTel. Lludpbl HAM HHAEKCH dalle BCEro BHI-
YepuyHBAIOT roJy6bIM LBeTOM. B fajbHedlleM H3rOTaBJAHBAIOT Ma-
KeT (POHOBOM OKPACKH, Ha KOTOPOM OKPAacKy IJIOLLaJeH BLINOJHSAIOT
B COOTBETCTBHH C COCTABHTENbCKHM OpPHrHHajoM (cM. § 105).

Ilpu cocraBrenun MeakoMacWITAOGHBIX H pasJHUHBIX TeMaTHUe-
CKHX KAapT HasBaHH$, KaK NPaBHJO, BLIHOCSIT Ha OTAENbHBIH OPHrH-
HaJ, KOTOpPbIH uallle BCEro BBLINOJNHAIOT Ha naactuke. Hanx xaxmmo#
MOJATIMCHI0 HACEJNEHHOrO IIYHKTAa CTAaBHTCsS MaJleHbKas Ludpa, cooT-
BETCTBYIOLLAg ero rpajaluH.

Ha menxomacmurabHBEIX KapTax HaceJeHHble IYHKTH H306paxa-
I0TCSA. NYHCOHAMH, BHYepYMBaHHMe HauyuHAIOT ¢ O0oJiee KpYIHEX.
Uro6H moxasaTh MOJOXEHHEe HACeJEeHHOro NyHKTa Ha Oepery Mmops
HJIH PeKH, HYXHO BBIYEDTHTh IYHCOH TakK, 4ToOHl OH KacaJcsi Gepe-
rOBOH JIMHMHM WJIM JHHHE pekd. Ecin HaceleHHBIH mMyHKT pacnoJo-
XeH 1o o6ouMm OeperaM pekH, TO JHHHA PeKkd pPa3phBAeTcsl IyHCO-
noM. I1pu BHIUEpUHBAHHH HACENEHHBIX IIyHKTOB, H306paKaeMbIX MyH-
COHAMW B BHIe KOHIEHTDHYECKHMX OKDYXHOCTeH, npexie BCEro
BEIYEPYHBAIOT BHELIHIOIO OKPYZKHOCTh.

Ilpu mpoexkTHpPOBAHMH TEeMATHYECKMX KapT JJs arjaca cosja-
eTCsl efMHBLIH COCTAaBHTEJbLCKHH OPHIHMHAJ THNOBOH OCHOBLL B sTHX
cliyyasix reorpa@uyeckas OCHOBA COCTABHTEJBCKHX OPHIHHAJOB BCeX
TeMAaTHYECKHX KapT, BXOASLIHX B aTJac, MOXeT HMEeTh ONHOLBETHOE
n3o06paxkenue, JepHOE HJH KODHUHEBOeE. ‘

Bo Bcex ciyuasfix 3aKOHUEHHBIH COCTaBHTEJBCKUH OPUTHHAJ JOJ-
JKeH OBITb MOANHMCAH HCINOJHATENIEM, KOPPEKTOPOM H PENaKTOPOM.
Ha neM posxHH OBITH NOANHCAHH HOMEHKJATYpa JuCTa (eCaH 9TO
tonorpadHueckas KapTa), HOMep JIHCTA MHOTOJHMCTHOH KapThl WJIH
ee HasBaHHMe, HOMED CTPaHMUBl aTiaca U APYrHe MOSCHHTeJbHbBIE H
BHIXOJHBlE JAHHHE,

3aKOHUEHHBIH COCTABHTENbCKHA OpPHrHHAJ IJS NPEeLOXPaHeHHS
€ro OT 3arpsisHeHHs, NOPYH H BHIOPAHHUSA HA CBETY IOKPHIBAIOT IeJ-
J0(paHOM M NJOTHO! 6yMaros.

§ 38. ABTOPCKHUH OPHI'HHAJL. CHOCOBbl H OCOBEHHOCTH
Ero BbIITOJIHEHHSA

[Ipn paspaboTke TeMaTHYECKHX KapT, O0COGEHHO KapT, co3jaBae-
MBIX BIIEPBBIE, H3TOTABIMBAIOT aBTOPCKHI ODHTHHAJ, KOTODBIH pas-
pabaTHIBAIOT B IpOlecce PeAKUHOHHOH IIOATOTOBKH KapThl H BbI-
NOJHSAOT MOJA DPYKOBOACTBOM DPERAKTOpAa HJHM aBTOpA-CIEHHAJHCTA.
Kak npaBujio, aBTOPCKHH OPHTHHAJ BBINOJHSIOT B Maciutabe H3ja-
HUSI KapPThl M OH IOJIHOCTBIO COOTBETCTBYeT GyAylleH xapTe Kak mo
COflepKaHMIo, Tak ¥ 1o opopMmienHio. Ilosromy aBropcku#i opuru-
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HAJ BHINOAHSAIOT B YC/AOBHBIX 3HAKAX U KpacKaX, npeaycmorpeHHbil
LU H3JAHHUS,

JJ1st COKHBIX ¥ BIEPBBEE NMPOEKTHPYEMBIX KapT MOXKET BBIIOJI-
HATbCA HECKOJbKO BAPHAHTOB aBTOPCKHX OPHUIHHAJIOB.

Cnoco6sl CO3XaHHS OPHTHHAJMOB MOTYT GBITH Da3JHYHBIMH B 3a-
BHCHMOCTH OT HAJHYHS M IOJHOTHl HCXOAHBIX KapTOrpapuuecKux
MaTepHaJoB.

[Ipexie Bcero Ha aBTOPCKHE OpPHIHHAJ AOJ2KHA OBITb HAaHECEHA
reorpaduueckasi ocHoBa Oymymie#l kapTe: doTomyreM (IIOJyUeHHE
rofiyOBIX KOmuii), KONMpPOBaHHEeM Ha IIPOCBET, C IIOMOILbIO TPOEKTOPA
uan ¢pororpanchopmaropa. Muorga reorpadHueckyio OCHOBY Ieua-
TAIOT TOH KPackoil, Kakas MpefyCMOTpPeHa [JIf H3JaHHd, H ee yXKe
He BHUEPUHBAIOT HAa aBTOPCKOM opHruHale. B sTom cayuae cospa-
HUIO reorpaguueckoil OCHOBBL Ha aBTOPCKOM ODHIHHAJE NpelllecT-
ByET ee CO3JaHMEe Ha COCTABUTEJIbCKOM OPHIMHAJE KapTHL.

CrnenuajpHoe coLepxKaHHe HA ABTOPCKHH OpPHUTHHAJ HEPeHOCAT
C H3JaHHHX KaprorpaHYecKux MaTepHasoB TEeMH Ke CrocobaMH,
4TO M reorpa¢Hueckas OCHOBA KapTHI, HJIH HAHOCSAT BH3YaJbHO (HJH
C IOMOUIBI0 MPONOPLUHOHAJIBHOTO LHPKYJf), HCHOJb3Yd JIHTEPaTyp-
HBle W CTATHCTHUECKHe JAHHEIE, II0 KOHTYpaM reorpaguueckoi oc-
HOBHL.

B ITKO «Kaprorpatdusa» paspadoTana TeXHOJOrHS CO3LaHHS aB-
TOPCKOI'O OpPHIHHAJa, KOrja BHauaje BEIUEPYMBAIOT BCIO LITPHXOBYIO
HArpy3Ky KapThl, BKJIOUasg W HAAMHCH., UTOGH Kpacka WJM TYLIb
B JaJibHeHllleM He DaclbiBajach, B Hee N06aBJISIOT XPOMHPOBAH-
HEIA anpOyMHH. 3aTeM Bce BhiYepyeHHHIe IITPHXOBbIE SJIEMEHTL 3a-
Ny6AHBAIOT HA CBETY MJIM IIOJ LYTOBEHIMH (DOHADAMH M CTpyeH BOIBI
CMHBaIOT He3aLy6JieHHHe YacTHLH Kpackd HJIHM TymHu. llociae BH-
CYIIHBAaHMSI pacKpamIMBaIOT (DOH aKBapeJbHBIMH KpackaMH, BbUEp-
YeHHBIH LITPUXOBOH PHCYHOK YK€ HE DacCIJbIBaeTCH.

Besi mrpuxoBast Harpyska KapThl MOXKET OBITh BBIUEPUEHA TY-
woio «Konubpu» uam HecMbBaeMo# tymbio. Ilocne BbICHIXaHHS
TYIIH MOXKHO HPOHM3BOJHTbL (POHOBYIO OKPACKY.

3aKOHYEHHBIA H yTBePXKJEHHHH aBTOPCKHH OpHI'MHAI SIBJSETCS
OCHOBHEIM KapTOrpadHueCKHM HCTOUHHKOM AJ51 HAHECEHHS CIICIHaJlb-
HOTO COJEepKAaHHS KapThl HA COCTABHTENLCKHE OpuruHasn 6e3 Mpus-
JeYeHHs HCTOYHHKOB, MO KOTOPHIM OH cO3ZaBajcs. EciM crenuasip-
HOE cojepKaHue OyAyel KapThl HECJOXKHOE, aBTOPCKUH OpHrHHAJ
MOXKET BBIMOJHATL (PYHKIHH COCTaBHTENLCKOTO OpHTHMHaJa (cocTa-
BHTEJIbCKUH ODHTLHHAJ KapThl yKe He TOTOBHTCA),

IIpa co3aHUM aBTOPCKOrO OpHIHHANA U OCOGEHHO BCKH30B
othopMyIeHHs KapT, O6JOXKEK IJS aTJacoB M OGJOXKEK NJS TYPHCT-
CKHMX KapT MOXHO IIOJb30BATHCS ANIIHKAIUAMH M3 OBETHHIX GyMmar,
4 TakkKe Iyambio ¥ TeMmnepol. STHMH CPeACTBAMH IUHPOKO IIOJb-
syiorea B ITKO «Kaprorpagus». I'yams game Bcero ucmosibsyior
IJIs1 BHITOJIHEHHS IITPHXOBBIX 2JIEMEHTOB Ha aBTOPCKOM OpHrHHAaJe
WK AJS OKpPacKu GoHa PasJMYHBIX JUarpaMMHBIX (GUIYD Ha INpen-
BAPUTEJLHBIX 3CKH3aX, KOT/la PeIIACTCS TOJBKO BOIPOC IIBETOBOTO
opopmienus Kaprel uan 06s0xkxku. [asa ¢oHoBolt oxpacku ayure
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MOMb30BATHCH TeMilepoit. PaGoTaior TeMnepo#l nmo-cyxomy (T. €. OK-
paluMBaeMyl0 IUIOWIAAL NPEeNBapUTENbHO HE CMauyuBaloT BOAOH),
GOMBIIMME M LIHPOKHMHM Mas3KaMH, Kak Opu pabGore Mac/siHBIMH
Kpackamu (KUCTBIO GOJIBLIOrO pasMepa).

IiBeTunle 6yMars AJsi aniJUKAMA MOXKHO HOJYYHTH C HOMOLILIO
TeMIIepHl HJIM meuaTbio Ha craHke. Hanpumep, BribpaB o6uuil (hou
KapThl, Ha HEro HAKJEHBAIOT BLIPE3AHHYIO rOJyO6yl0 KOIHIO, HA KO-
TOpPOH 3aTeM pacKpallMBalOT 3HAUKH, NHATPAMMHBIE (UIYPH MM
HAKJIEHBAIOT YCJIOBHble 3HAKH, BbIpe3aHHBle W3 LBETHOH Oywmarw.
C moMOWIbIO IBETHHIX ANMIMKAUUH MOXHO OueHb OBICTPO CO31ATh
HECKONIbKO BAPHAHTOB OGOPMJEHHS KapThl MM OGJIOXKKH. Anniu-
KaUHSIMH IUHPOKO MOJL3YIOTCS TIPH CO3MaHHM KAapT IJIAKATHOrO
THII4, B OCHOBHOM pa30BOr0 MOJL30BAHUS IJS CONPOBOMXKIEHHS IOK-
Jaja, JeKIuHi u T. I



Yactp III
TPABUPOBAHUE OPUTUHAJIOB KAPT

BBEJEHHE

B oreuecTBenHom xaprorpaduueckoM IPOH3BOJCTBE KPOMeE CIOCO-
60B cO3/JaHHsi OPUTHHAJNOB KapT METOJOM BHUEpUMBaHHs HA Oy-
MaXHO# OCHOBE MJIM IJIACTHKE IPUMEHseTca Takxe 6oJsiee mporpec-
CHBHBIH Croco6 — rpaBHpOBAHHE OPUTHHAJOB IO CIlelHaJLHOMY
CJIOI0, HAHECEHHOMY Ha MpPO3pauHyio MaJoxetOpPMHPYIOILYIOCH OC-
HOBY. CYIIHOCTb €ro 3akJouaercs B TOM, 4TO DPHCYHOK, CKONHPO-
BaHHBIH B Buie abpHca Ha MOBEPXHOCTH 'PABHPOBAJILHOTO CJIOH,
yILansiercsi ¢ OCHOBEL BMECTe CO ¢JloeM KakuM-iaubo crnocofom. B 3a-
BHCHMOCTH OT crocoba ymaseHusl TpaBHpPOBaHHe NOApasfensercsa Ha
MeXaHHYecKoe, XHMHUeckoe, (hOTOXMMHUECKOE, 3JEKTPOTepPMHUeCKOe
u np. I'paBupoBanne TaxkKe MOApasiesseTcs HAa HeTaTHBHOE H IIO-
3UTHBHOe. B mepBom ciyuae HATpaBUPOBAHHBIH PHCYHOK OCTAaeTCs
NpO3pauHEIM, a cJo#, oOnafaiomuil HeoGXOMHMON KOTHMPOBANbHON
TJIOTHOCTBIO, 3aKPLIBAET YUYaCTKH, CBOGONHBIE OT pucyuka. IloJy-
UeHHEIH ODHIHHAJ MCIIOJIBb3YeTcsl KAK HeraTws. Bo BTOpPOM chayuae
HArpaBHPOBAHHEIN DHUCYHOK OKpAIMBAETCH B CAMOHl OCHOBe, Iocie
4ero rpaBUpPOBAJBHLIA CJION YyAAJIAETCA H MOJYYEHHBH OPHIUHAN HC-
[I0JIb3YETCH KaK IHAMO3UTHUB.

MeTton rpaBupoBanus uMeeT GoJplliHE NPEHMYIIECTBA MO CPaB-
HEHHIO C METOAOM BBLIYEPUMBAHHA OPHUIHMHANOB KapT Ha GyMaXHON
ocHoBe. On TO3BOJIAET MOBBICUTb IIPOM3BOIUTENBLHOCTH TPYHA, CO-
KPaTHTb UepTeXHBIE U (OTOPENPOAYKIMOHHLIE NPOLECCH, MCKJIIO-
YUTh TPYHOEMKHH M ZOPOTOCTOSIIIMIE TPOIECC DACUNEHHTENbHOH pe-
TYLIM HEraTHBOB, 3HAYHTENbLHO YJIYYIIHTL KaUeCTBO IITPUXOBOTO DH-
CYHKa KapT H T. I.

ITepBEle MONEITKH NMPUMEHHUTh METOJ IPABHPOBAHHS 10 Crenpas-
HOMY TIOKPHITHIO, HAaHECEHHOMY Ha CTeKJO, AJS NOATOTOBKH KapT
K H3LaHWI0 Ounu chenanu B. A, Cﬁucapemco B 1939 r.

B macrosmiee BpeMs B OTEYECTBEHHOM KapTorpadHueckoM Mpo-
H3BOJCTBE NPUMEHSAETCS HETATHBHOE MeXaHHUecKoe TpaBHDOBAHHE,
o6ecrieunBaloniee Hanbosee BRICOKOE KAUECTBO PUCYHKA H MMemolllee
GOMBIIYI0O TEPCIEKTHBY B OTHOIIEHHH MEXAHW3ALNH M aBTOMATH3a-
IIMH TIpoIlecca H3TOTOBJEHHS OPUTMHAJIOB KapT.



Taasa 13.
IT'PABUPOBAJIbLHBIE OCHOBLI U CJIOH

§ 39. BHIBOP U MOATOTOBKA OCHOBbI JiJiA HAHECEHMUSA
TPABHPOBAJIBHOH 3MAJIH

B kauecTBe OCHOB HAJs HAHECEHHs TI'PaBHPOBAJbHEIX 3MaJeH wuc-
N0JIb3YIOTCH MaJgoledopmupyoomiuecs NOAN2PHPHBIE IJEHKH THIA
JlaBcaH, MeJHHeKC, JYMUPPOpP H ApYyrue, KOTOPhIe NOJKHLI YAOBJET-
BODATh CJAGAYIONM TpeOOBaHHAM.

ITnenxa posmxkua OBITh GecUBeTHOH, IJsfHIEBOH, 06€3 CKIANOK,
L apanHH, OTBEPCTHH, MHOPOAHBIX BKJIOYEHH, NOBEPXHOCTHHIX 3a-
IPA3HEeHUH, HAAPEIBOB M 3ayceHileB. TOJIHHA TIIEHKH XOJXKHA GHITH
120—130 mxm. KoneGanust TOMHHB TOTycKaioTest He GoJiee 5 MKM
Ha | am? KosddHuuueHT JHHEAHOrO TENNOBOrO pacIIHPeHHs X0J-
sken 6bITh He Gonee 31075 ma 1 °C. Tlnenka HoJMKHA MMETb IpPO3-
paurocts He Menee 90 U.

ITepen HaHeceHWeM TrpaBUPOBAJNLHON 3MaJd IJIEHKZ TOJKHA
ObITH pa3MOTaHA W3 PYJNOHA, paspe3aHa Ha JIMCTH HYKXHBIX dopma-
TOB M BBIZIEpIKaHa B FOPU3OHTAJBHOM TIOJOXKEHWH Ha CTeNJNaxe He
MeHee 4—bH-TH Heledb 1O ee HCIIONb30BAHHUS.

§ 40. NPUTOTOBJNEHHE U HAHECEHHE TPABHPOBAJIbHOH
3MAJH HA OCHOBY

M3 oTeyecTBEHHBIX TPABHPOBAJNBLHBIX CJI0€B Haufosee UIHPOKO
B KaprorpaduyeckoM ITPOH3BOACTBE [PHMEHSIETCST CJOH, TMojyuae-
MBI TIDH HaHECEeHHH Ha OCHOBY (INIACTHK) rpaBHPOBAJBLHOH 3Masu
HHUUT ArK, npexcrasnsiomeil co60fl CycneHsHi0 MUrMeHTa (ABY-
OKHCH THTaHa) B PacTBOPe HHTPOLEJIION03b H KaHHbOMH B opra-
HHUECKHX PACTBOPHTENSAX C noGasjeHHeM miactuduxaropa (nuby-
tiundTanaTa) W BaseJHHOBOrO Macnaa. Hns mosyueHns onHOPOMHON
CYCNeH3HH 9MaJb [PH ee NPHTOTOBJEHHH TILATEJNbHO Pa3MEIIHBAIOT
snexTpoMeraTeneM B Teuenue 40—50 u.

Hanrecenne rpasupoBadsHoii amann IITHUUTAuK wa nnacrux
NPOU3BOJAT B FOPH3IOHTAJLHOA HJIM BEPTHKAJLHOM IeHTpH(yTe.

[Tepen HaHeceHHeM Ha NJIACTHK 3Malb HOMKHA OHTbL pasme-
mana u npobuabTposana. ITocse HaHeCeHHs 3MaJIM IJIACTHHA C rpa-
BHPOBAJBHBIM CJIOEM JOMKHa ObITh BHIAEPIKAHA B LeHTPUDYTe B Te-
yeHne 5—7 MUH, NIOCTE Yero ee MOJBEIIMBAIOT NS BHICYNIHBAHUS Ha
4—5 cyr B TeMHOe noMemuieHHe npu Temmeparype 17—25 °C. OrHo-
CUTEJLHAS BJAXKHOCTH BO3AyXa B paboueM IOMENeHHH [pH HaHe-
CEHHWH 3MaJH JOMKHA GbiTh He Gosee 65 Y.

ITocsie BEICYIIMBAHHS T'PaBHPOBAJLHEIX OCHOB MPOM3BOAST KOH-
TPOJIb KaUecTBa TPaBHPOBAJILHOTO CIOS.

I'paBupoBanbHLIA €10H, HaHeCEHHBIH Ha NJEHKY, NOJDKEH YIIOB-
JIETBOPATL CJaefylolnM TpeGoBaHHAM: 1) paBHOMEPHO NOKPHIBAThL
NOBEPXHOCTb TJIEHKH Ge3 NPOCBETOB H TMOCTOPOHHHX BKpAlJIeHHH
npu tommuHe 8—9 MKM; 2) JIerKo npopesaThcs HIIaMH M pe3naMu
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6es o6pasoBaHHs YTOJNIUEHHH ¥ TPEWMH HA KPasX NPOPe3acMBIX
JHHHEA; 3) MMeTb XOpOIUee CUenyieHHe (aare3uio) ¢ MJIAaCTHKOM H
BBICOKYIO Paspeluaoulyio crnocobHoCTL, HE OTCTABAThL OT MOJJOMKKH
IPH TPaBUPOBAHMM NUHHH Ha paccroarHu 0,0 MM HiIM nepecexaro-
LHXCsT TIOJ, OCTPBIM yTyIoM; 4) He 06pasoBBIBAThL NMPH IPABHPOBAHHH
JIMIKOHA CTPYKKH; 5) 06JafaTh LOCTATOYHOH TBEPHOCTBIO (IS pa-
6OTHl MATKMM KapaupauioMm); 6) cOXpaHsaTb rpaBUPOBAJLHBIE CBOM-
CTBa He MeHee 1 roja ¥ He M3MEHATH HX NPH 06paGoTKe U HaHece-
HUH Ha HEro CBETOYYBCTBUTENLHBIX M 3aUIUTHBIX CJOeB; 7) [OMY-
CKaTh HCNPaBJEHHSA HENPaBUJIbHO HArpasHPOBAHHOIO pPHCYHKa;
8) umeTh He YTOMJSIOWIME 3pEeHHE IBET W LOCTATOUHYI KOMHPO-
BaJLHYIO NJOTHOCTbL IJIsI HOJYyYeHHMS [HANO3UTHBA C HarpaBHpO-
BAHHOTI'O PHCYHKA.

Msmepenne TONIIMHBL CJOS NPOH3BOASAT PHIUAXKHEIM MUKPOMET-
pom (MP) BHIGOPOUHO HA OJHOM H3 JIHCTOB C YETHIPEX CTOPOH CJe-
nywownM obpasoM. Ha Kpasix JHCTa TrpaBHPYIOT XPYXKH HIH
KBaapaTel PasMepoM HeMHOro G6oJjblle AHaMeTpa H3MEpPUTeNbHOMH
TJIOCKOCTH MHKPOMETpa ¢ TaKHM YCHIHeM, YTOOH OocTajcs ciaef Ha
camofi ocHoBe (mnacTHke). BHyTpu GHryp HSMepAOT TOJIIHHY
CJIOST BMECTE C IJIACTHKOM, a 34TeM, CMBIB TPaBHPOBAJBHBIN CJIOH
BATHLIM TAMIOHOM, CMOUGHHEIM B CIHDTE HIM ALETOHE, M3MEpPSIOT
TOJIUIHHY MJacTHKA. Pasuuma MeXAYy MOKa3aHHsSMH MHKpPOMETpa
COCTaBHT TOJIIMHY TPaBHPOBAILHOIO CJOS.

Urobnl TPOBEPHTL, BLINOJNHAIOTCS JH YCIOBHA NyHKTOB 2, 4, B,
NPOBOJAT NPOOHOE IpaBHPOBAHME, YepUEHHe II0 CIOI0 MATKEM Ka-
paHgaUIOM H NPOCMOTD BH3YaJNLHBEIE M B Jyny c yeenHuenuem 10%.

KoHTpOJMbL MO MYHKTY 3 NPOM3BOJSAT NYTEM TPaBUPOBAHHS CETKH
KBAa[PATOR H3 [CCATH WJM NATHAXUNATH JHHEUA Tomuuxofl 0,1 MM
NPH NOMOILY NPONOPUHOHANBHEIX JHHEEK M IPAaBHPOBAJILHON HIVILL
IMTo uckaxennio hopMbl KBafpPaTOB KOCBEHHO MOXKHO CYAHTL O CTe-
NeHH CTapeHHs cJos M KOJHYeCTBE I[IacTHhHKaTopa B HEM: Ha
CBEXKEM CJIoe C ONTHMaJLHBIM KOJHYECTBOM IaacTH(@HKaropa Ksa-
JIpAaTEl MMEIOT NPAaBHIbHYI0 (DOPMY C UETKMMH H IPAMBIMH YIJIAMH.
Ha cnoe ¢ nMOBBILIEHHEIM KOJHYECTBOM IIacTH(GHKATOpA HJIH HeJo-
CTATOUHO BBICOXIIEM KBaApaTh HCKaKeHe. B sTom cayuae po Ha-
yaja rpaBHPOBAHHS CNOH HeoGXOAMMO NOCYWIHTL B TEMHOM MecCTe
npu xoMHaTHOH Temneparype. Ha mepecoxmem cnoe KBaaparsl
YMEHDIIEHB B pasMepax H UMeIOT 3aKpyryeHHele yrabl. Ecan cioi
COCTApHUJICH, OH CTAHOBHTCSl XPYNKHM M Ipope3aeMble JHHHH HMEIOT
pBaHLie Kpasi.

Paspemwalouryio cnocoGHOCTb €JI0s, 3aBHCALLYIO OT €ro TOJ-
[LMHEl H BeJUUUHB afre3dd, ONpelesioT TaKxe MyTeM IIPOope3aHus
napajJjenpHex auHui. UeMm Gosblle pasjesibHbIX JHHHH OXMHAKO-
BOH TOJILIMHL MOXKHO HAarpaBHpOBATL HA OJHOM MHJIIHMETpe, TeM
BLIlIE paspeliaonas crocofHOCTh CNOd.

KouTposns mo myHKRTy 6 BBHINOJHSIOT NPOGHBIM I'DABHPOBAHHEM
nocje H3roTOBJEHHS a6PHCHOIO PHCYHKA KapTHL

Kourposn no nyuxry 7 BHIMOMHSIOT PH HaHECEHMH HA HCHPaB-
AsieMblil TPAaBHPOBAHHBIA DPHCYHOK KOPPEKTHPYIOLLErO TMOKPBITHSA U
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NOBTOPHOrO rpasuposaHHs. KauecTBo JHHHA npoBepslIOT € TIOMO-
IIBI0 JYNH ¢ yBeauueHHeM 10X. B kadecTBe KOPPEKTHPYIOULEro Io-
KPBITHST MOMKHO MCHOJB30BATh Ty K€ T'PABHPOBAJILHYIO 5MaJb HJIH
kapangaw «Crekiaorpaps.

KornTposib mo NyHKTY 8 BHINONHAIOT IPH H3rOTOBJEHHH KOH-
TPOJILHEIX JHAMO3HTHBOB.

Tnasa 14.

FPABUPOBAJIbHDBIE NPUBOPHI,
HHCTPYMEHTB! U NPUHANJIEXKHOCTH

§ 41. OGUIME TPEBOBAHMUA

OpurHHans KapT TPaBHPYIOT C TMOMOIIBIO T'PAaBHPOBAILHLIX NPH-
GOpOB, HHCTPYMGHTOB H NPHHAAJEKHOCTEH, KOTOPHIE MOJKHE YIOB-
JIETBOPAITL pALY Tpebosanufl. OHM AOMKHB OBITh YAOOGHBIMH LIS
pa6otel, ofecneynBaTL HEOOXOLMMOE TOJOMKEHWe pesla Mo OTHO-
LIEHHIO K PABHPYEeMOMY OpHTHHAJNY, He NOBPEXIATh TPaBHPOBaJDL-
HBlfl cioff B npomecce paboOTHl M HE 3aropaKuBaTh IOJie 3pEHHS
BOKpYr peanma. Pesmel, BXOAAIHE B KOMIJIEKT NPAGOPOB H HHCTPY-
MEHTOB, JIOJIKHEL MOJHOCTBIO YXAJSTh IPaBHPOBAJBHEH cIOH ¢ rpa-
BHPYEMBIX 3JIEMEHTOB, He MOBpexaas OcHOBHL. Jlomyckaercst He-
GOJIBIIOE TPONABIHBAHUE MJIACTHKA, (@3 HAPYIIEHHS €ro Npo3pad-
HOCTH, TNpPH TI'PAaBHPOBAHHM pe3laMH C OCTPOH KOHHUYECKOH H
KPyTrJoH 34TOYKOH, BCTABJASEeMBHIMH B TDABHPOBAJbHHIE PYYKH.

CospaH enuHBIf YHHOUOHPOBAHHBIA HAGOP TPABUPOBATLHBIX
npHGOPOB, WHCTPYMEHTOB M NPHHAJJIEIKHOCTEH, B COCTAB KOTOPOTO
BXOAAT: NMpuGop nns rpasuposanus aunuit (TTIJT), smekrprueckuit
kpoHuupkyab (DK), npubop nnsa rpasmposarus crpoeruit (I'TIC),
ropHsoHTaNbHEN TpaBupoBanbHe mnanrorpad (TTTI), mrpuxo-
Banbuuit npubop (IIIT), renexka rpaBupoBansuas manas (MI'T-1),
pyuxu rpasupoBanbiue (PT),Tpadapersr merannmnueckne (MT-1),
tpadapernt maacrmaccossie (IIT-1), nuHeliKnm MeraanandecKkue
(MJ1), npunapiexsocTd nuHoBanbHele (JITT-1), ToumabHEI KOMI-
next (TK).

Kpome yHubunmpopanHoro na6opa rpaBHpOBaJbHEIX NPHGOPOB,
HHCTPYMEHTOB ¥ mpuHajgiexHocrell Ha npepnpusruax I'VIK mpu-
MensioT rpasupopadbubit npubop (I'TI-3), ycoBepmeHcTBOBAHHBI
snekTpuueckuf kpoHuupkyab (IK-1), asmexrpuueckuft npubop
ISt rpaBUpoBaHust Touek M kpyxxoB (OITIH), mannit naxnanuo
nautorpad (MHII).

§ 42. TPHBOP J1J1S TPABUPOBAHHS JIMHHUA (FTLT)

Tpu6op AJis rpaBupoBanns muHnft (puc. 73) mnpeaHasHauen s
rpaBHpPOBAHMS MPSIMBIX B KPHBLIX OJMHAPHEIX H NAPAaJJIeNbHBIX JIH-
Heit pasauupofl ToMmuHE. OH COCTOMT M3 CTOMKH B BHIAE IYTO-
ofpasHoro KpoHwTefina 9 ¢ ABYMS HOXKAaMH, ONHPAIOUIMMHCA Ha
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BpAWAIOWKECS DONHKKM [, M IMHHKeNs, BHYTPH KOTOPOro HAXO-
AHTCST CTEPXKEHDb, BpallaoUHUics B 1IapUKONOAMIAIHAKAX. Ha Hux-
HEM KOMIE CTEPXKHS HMEETCS OTBEPCTHE (THE3X0) IJIst 3aKPeIeHHus]
SKCIEHTPHIECKOro pesla 4, SBAAIOMErocsl TPeTheHl TOUKOH OmopEl
npubopa. OTBepCTHe CMENIEHO OTHOCHTENBHO LEHTPa BpalleHust
CTEPKHA IJIS TOro, YTOOL MOMKHO GBIIO H3MEHSITh SKCIEHTPHCHTET
pesua. ITo o6e cTOPOHBl 3KCUEHTPHUIECKOrO OTBEPCTHSI B HanpasJe-
HHH SKCUEHTPHCHTETa HAHECEHBl [BA OPHEHTHPHHIX IUTpuxa. Ha
OCH pesna cO CTOPOHEI, [HAMETPaJbHO NMPOTHBOMOJOKHON €ro sKc-
UEHTPHCHTETY, TaKxKe HMEeTCs OPHeHTHPHBbIH mTpHX. Berapass pe-

Puc. 73. Ipubop ans rpasupoBanus jsupuit (ITIJT)

3ell B NPHOOp M coBMeulas HAHECEHHBIH Ha HeM IITPUX ¢ GOMBIIUM
HJIM MajbiM IITPHXOM Ha BPAILAIOUIEMCS CTEPIKHE, MOMKHO ycTaHo-
BHUTbL €ro B [BYX IIOJOXKEHHX: KOTJa HaNpaBJIeHHS SKCUEHTPHUCHTe-
TOB IHe3la W peslia COBIAJAIOT HJH JHAMETPaNbHO IIPOTHBOIO-
JOXHEL. B nepBoM ciyuiae IKCIEHTPHCHTET pe3lla YBENHYHBAIOT,
BO BTOPOM — yMEHbINAIOT. DBONBIIHA SKCHEHTPHUCHTET NPHUAAIOT
pesuy IpH TPABUPOBAHMH JHHHN, HMEIOMHX HeGONLIIYI0O KPHBU3HY,
MEeHbWHH — NPY IPaBMPOBAHHMH H3BUJNHCTHIX Junu#. [laBnenwe Ha
pesel 3afaercsl H PerylHpyeTcsl NPH [IOMOLIM Tpysa 7, MepefBHra-
jomerocss mo croike npubopa. Heobxoaumoe moONOXKEHHe rpysa
¢uxcupyercst cronopHeiM BuHTOM 8. Kpome Toro, mpH rpaBupoBa-
HWH TOHKHX JHHHH IPY3 MOXHO CHHMATh ¢ npubopa.

I'paBupoBanne npuOOPOM MOXKHO BHIIIOJHATL KaK OMHOHM, TaK H
apymst pyxkamu. IIpu rpaBupoBaHMM OJHOH PyKOfl mpHGOp nepkar
3a IOBOPOTHYIO BTYJKY 2, B HHXKHEH YacTH KOTOPOH HMeeTcsl Bhl-
pes 5, mpeiHasHaueHHHIH [Jf TNPHAEPIKHMBAHHSA Bpallawoulerocs
CTEepXKHS BO BpeMsl YCTaHOBKH B Hero pesmna. Ilpum paGore asyms
pPYKaMH Ha BTYJKy HaAeBaloT KOJBLUO ¢ ABYMs pyukamu 3. B cay-
yae HeOGXONHMOCTH Ha BTYJKe KPEHmHTCs CheMHas Jyna 6 c yse-
auuenseM 2*. BBepxy HajA BTYJKOH HMeeTCs CTONOPHBIR BUHT ,

115



npefHasHaueHHBH JJIST 3aKpeIVIEHHS OCH INpH CPABHPOBAHMH 110
JUHefike uwanm Tpadapery. IIpH rpaBHpPOBaHHM NO JEKaly BHHT
NEPeCTaBlAAI0T B HHUXKHIOIO 44acTh BTYJAKH AN CKPEIJIEHUS €& €O
crepxHeM. [lysi ycTaHOBKH mpuGopa B Hepabouee IOJIOXKeHHE HME-
eTcs crenHanbHas ckoba 10, cayxamas ynopoM. B KoMmIekT npu-
6opa BXOZMT InpHcrnocobsende /2 [Jjisi YCTAHOBKH YIOPHOH raiku
pesua.

K npubopy I'TIJI BeimycKarT uerbipe HaGopa rpaBHPOBAJbHBIX
JIHHEAHEIX Pe3lOoB — fBA OCHOBHBIX H JBa AOMOJHHUTEIbHEIX.

HaGopul pesuos I'PJI-TO (ocoBro#i) u ['PJI-TH (momosuu-
TeJbHBIH) IIpefHa3HaueHbl MJsI IPABHPOBAHHS OPHIHHAJOB TOIO-
rpaduueckux kapt MacwraGos 1:10000—1:1000 000. HaGope
pesnos I'PJI-TO (ocmosuo#t) u I'PJI-I'[] (nomosHuTeNbHBI) mpen-
HasHaueHbl AJI IPAaBHPOBAHHS ODHIMHAJNOB reorpadHyecKux (cmpa-
BOYHBIX CKJaAHBX) KapT. OcHOBHhle HAGOpHI COIEPIKAT MNOJHBIH
KOMIUIEKT PesloB H IpeAHasHauyeHBH JJaA 06uiero (GpHramHoro)
N0Nb30BaHUA. B monoJHuTeNbHble HAGOPH BXOAAT Pe3UBl JJISA HaH-
GoJiee wacTO BCTPEUAIOIIHMXCS YCJOBHEIX 3HAKOB, IPelHa3HAYEHB
JUIsT HEIUBH/Y aJbHOTO [10JIb30B aHHS.

Ha Bcex opuHapHEIX peslax CTOAT pasMephl, IOKa3bIBAIOILKE
TOJIUMHY TDAaBHPYEMBIX HMH JHHHHA, a4 Ha JABOHHBIX H TPOHHBIX —
NOPAAKOBEIE HOMepa. B ymaKoBOUHBIX NeHaJaX NPOTHB OJMHAPHBIX
Pe3LOB CTOAT Te e CaMEle PasMephl, IPOTHB IBOUHEIX — MOPSAKO-
BLI€ HOMEpPA H pa3Mephl TPaBHPYEMEIX HMH JHHHH H IDOMEXYTKOB
MeX1y HUMH, & IPOTHB TPOHHBIX — HOPAJKOBLIE HOMepa W o0iast
UIHpPHHA IPABHPYEMOr0 YCIOBHOIO 3HaKa.

[ToBepka u peryJupoBKa npubopa

Jns Toro uto6GH pesen, BO BpeMs I'DaBHPOBAHUS IIOBOPAUHBAJICSH
BO BCeX HAIpaBJIEHHSX H IPOPe3as JHHHUIO OJHUHAKOBOH TOJIIHHEI,
COOTBETCTBYIOLIYIO IIHpPHHE €r0 OCHOBAHHS (J€3BHA), AONKHH GHIThH
BHINOJIHEHBl CJEYIOLIHEe YCJAOBHS: 1) ocH peslla M BpaulaloLIerocs
CTEepXKHS JOJKHBI OBITh IlapasjlebHBl H JleXaThb B OJHOH IJIOCKO-
cTH; 2) ocHOBaHHe (Je3BHe) peslla JOMXKHO OBITh INEpIeHIHKY-
JSPHO K HANpPAaBJIEHHIO €ro SKCUEHTPHCHTETa, a CJeJOoBATeJNLHO, H
K HanpaBeHHIO ero ABHXKEHHA; 3) OCHOBaHHE Pe3Ha JOJXKHO GhITb
3aTOYEHO CHMMETDHYHO OTHOCHTEJNIBHO ero BepTHKaJbHOH - OcH;
4) OopHEHTHpHBI® IUTPHXH, HAXOAsILIMECs Ha peslle H BPallaloiieMcs
cTepxHe npubopa, NOMKHBE JIEXKATh B IJIOCKOCTH, NPOXOAsALIeH ye-
pe3 MX CEepPeAMHH B HalpaBJIeHUM SKCIEHTPHCHMTETa pe3na; 5) Bpa-
LLaWuics crepeHs NPHOOPA ¢ PE3UOM AOJKeH OBITh IeprneHaH-
KyJisipeH K IJIOCKOCTH 'PAaBHPYEMOro OpHruHaja.

BeimonHeHHe MEPBOTO YCJIOBHA OBECIeUHBAETCA NPH H3rOTOBJE-
HHH npubopa, KOrjza B CTEPXKHE pacTaydBaercsd OTBEpCTHE IJis
pesua. IIpu HecoGMIOfeHHH 3TOr0 TPeOOBAHUS PE3el NPH H3MeHe-
HHMH ero 3KCUeHTpHUCHTeTa (IIPH IOBOPOTE ero B cTepxHe Ha 180°)
Gymer MBUraThbcsl GOKOM M HENONHOCTbIO (OLHHM KpaeM) BHIGHPATDL
rpaBupoBaJIbHbIA c10H. MCIpaBuTh S5TOT KepeKT HEBO3MOYMKHO — He-
06X0AKMMO 3aHOBO H3rOTOBHTb CTEPIKEHb.
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Brinonnenue BTOPOro ycioBHs ofecmeddBaeTcss MpPH  3ATOUKE
pesuos. ITpu ero HecoGMIONEHHH OKOHYAHMs HArpaBHPOBAHHEIX JIH-
HUi He OyAyT HMEThb NPAMOYTOJLHOH (opMH. DTOT AedeKT Hcmpas-
JISIIOT TepeTayrBaHHeM pesIa.

Brinonnenne TPeTbEro YCJOBHSI TaKxke obecmeyuBaercs IpH 3a-
TOuKe pesnoB. IIpu ero HecoGMIONEHHH pe3ell BO BpeMs paboOTH He
Oyler NOBOPAYMBATBLCA INOJHOCTBIO. DTO AedeKT YCTpaHSIOT, BHOBL
3aTaydBasi pesell HJH BHIrH6as HHMKHIOIO 4acCTbh er0 B HYXKHYIO CTO-
POHY C HmOCJenyIOUHM 3aTauHBAHUEM.

BrinosiHeHHe 4eTBEPTOrO YC/IOBHSA OOeclneyHBaeTcsi IPH H3TOTOB-
JIEHHH pe3LOB M Bpallaloulerocsa crep:kHsa npubopa.llpu Hecobiio-
JeHHH 9TOr0 TpeOOBaHMA pe3ell BO BpeMs paboThl GyAeT IBUraThCS
6oxoM. DToT JedeKT yCcTPaHSIOT IYTEeM HaHEeCeHHS HOBBIX OpHEH-
THDHBIX LITPHXOB.

BruinosiHEHHE NATOrO YCJAOBMSI JOCTHraeTcss ITyTeM H3MEHEHHS
MOJIOXKEHHSI BpAIllAlOHIerocsl CTep:KHs npubopa B ABYX B3aUMHO
NepIeHJUKYISPHEX HanpasJeHHAX. B HampaBiaeHHH, Iapajuiedb-
HOM OCfIM KoJiec, IepNeHAHKYJSIPHOCTb €ro MOCTHraercs H3MeHe-
HHMeM BHICOTHI OJHOH H3 ONODHBIX HOXeK mpubopa 3a cueT H3MeHe-
HHS AJHMHB BBICTYNAIOWIEH YaCTH YNOPHHIX IOCTHPOBOYHBEIX BHHTOB,
HAXONSIIIMXCA HA OCAX HOXEK; B HamnpapjeHHM, NEpNeHAMKYJsp-
HOM K OCfIM KOJIec, — M3MeHeHHeM BBHICOTH O0@HX OIOPHBIX HO-
Kek. BplcoTa ONODHEIX HOXKEK ollpefensiercss AJHMHOH BEICTYNAIO-
mell yacTH pesla, KOTOpas YCTAHABJIHBAETCA II0 CHECHHAJLHOMY
npucnoco6iennio 12 0 QUKCHpYeTCS NPH IOMOILH YHNODHOH TraHkH
pesua.

§ 43. TPABHUPOBAJIbHBIA NNPHUBOP (T1I-3)

I'paBupoBanbunii npu6op I'TI-3 (puc. 74) npepHasHaued pJis rpa-
BHPOBaHHMA HNPAMBIX H KDHMBBIX OJHHADHBIX JHHHH PasadyHOH TOJ-
wHHEE. OH CcOCTOHT H3 CTOHKM 4, HMeloumiefl BHX KpOHUITeHHa
¢ ABYMS ONODHBIMH HOXKaMH, 3aKaHUHBAIOWIHMHCS BpaIlalolix-
MHCS DOJMIHMKAMH 2, W IUNHHAENAS 6, B KOTOPHIH BCTaBJSIETCS 2KC-
HeHTPHUeCKHH pesell 8, ABNAIOIIMHCA TPeThell TOUKOH ONOpPH IPH-
6opa. Ha pesue umeercs ynop I, cOCTOSIIHA H3 ONOPHOH rafixu u
KOHTpraiku. JIJIs Jlerkoro BpamleHHS PeslOB B LINHHJAENb 3ampec-
COBaHHl JABa IIAPHKONOAIUMNHMKA. J]aBieHHe Ha pesel OCyLIECT-
BJISIETCS NPH NMOMOIUM SKCLUEHTPHYHO IOCAXKEHHOro Ha OCb rpysa o
M peryJiupyercs NOBOPOTOM €r0 BOKPYT OCH. ‘

Jnsi ynpasjieHHs pe3loM BO BpeMs IPaBHpPOBAHHA Ha IUMHH-
neab Hapgera Bpawmaoowascs Bryixa 7. C 3agHell cTOPOHBI OCHOBA-
Husi pu6opa HMEeTcsl CTePXeHb C IIapHKOM J, Ha KOTOpBIIl ONH-
paercsl mpu6op B HepaboueM IOJOKEHHH.

B xommuieKT npu6opa BXOAHUT Ha60p OAHHAPHBIX 3KCLEHTPH-
YECKHX pPEe3lOB, 3aTOYEHHHIX B BHJE CTAMECKM, HJ I'DaBMPOBAHHUS
auHui rosuuuo# ot 0,12 po 0,35 MM, 5KCHEHTPHKOBHIH Ipys H
cko6a [Jisi peryJHpOBaHHs yHopa Ha pesle.

PerynupoBka npubopa OCYIIECTBJISICTCS AaHAJOTHUHO pEeryJiH-
posxe I'TIJIL.
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Puc. 74. TpasupoBanpiuill npuGop (I'TI-3)

§ 44. DJIEKTPHYECKHH KPOHLUHUPKYJIb (3K)

OJIeKTPHYECKHHA KPOHUMPKYJIb (puc. 75) mpeamasHaued aJs rpa-
BHDOBAHMsI TOYEK, OAHHADHBIX M JBOHHEIX KDYXKKOB H KDYKOB
¢ ToukO#. OH COCTOHT U3 KoJbla I, C/Iy:Kallero OCHOBAHHEM IpH-
6opa, ¢ NPUKPENIEHHOA K HeMy CTOHKOH &, Ha KOTOPOH YKpenseHul
y3eJl TPaBHPOBAJBLHOR MIJIL ¢ MHKPOCKOIIOM H 3JIEKTPOABHIaTeJb.
C HuxHeHt CTOPOHEI KOJbIlA PACHOJIOKEHH TPH OMOPHLIE HOXKKH 2.

Y3en rpaBHDPOBAJBLHOR HIVIBI COLEPIKHT BpAILAIOWHANCS INIHH-
AeNb C 3KCUEHTPHKOBLIM YCTPOHCTBOM, MO3BOJSIOLIHM CMELLATh pe-
3ell OTHOCHTEJBLHO ILEHTPA ero BpalleHHst Ha 1,5 MM, 4yTO LaeT BO3-
MOXKHOCTh T'PaBHPOBATh OKPYKHOCTH AHaMeTpoM 10 3 mm. Jas ye-
TAHOBKH pe3lla Ha HYXHHEI IHaMeTP Ha HHXKHEM KOHIE IITHHIeNs
umeercs wkana I3 or 0 xo 3 MM ¢ ueHo#t nenenus 0,1 MM, a Ha
BTYJIKe — KOJIbII0 /2 ¢ OTcueTHHIM HMHAekcoM. Ha BepxHem kouue
IIHHANA YKpeIJieHa moBopoTHas pyuka 8. IlopHEmas u mosopa-
YHBas ee BOKDPYr CBOeH OCH, COBMELIAIOT OTCUETHHIH HHIEKC ¢ Ka-
KHM-JIH60 [eJleHHeM IIKaJbl, YCTaHaBJHBAs TaKHM 06pasoM Heo6-
XOJIUMBIH IHaMeTP rPaBHPYeMOro KpyXKKa HJM TOUKH. s opueH-
THPOBAHHS OCHOBAHMS peslla II0 PaLHyCy ero BpAleHHs Ha HHXKHeH
CTOpOHe IINMHAENs Y Ha peslle HaHEeCeHH OPHEHTHPHEIE INTPHXH,
KOTOpble COBMEINAIOT IPH YCTaHOBKE pe3na B HpuGop.

Pesen /4 BMecTe cO IINMHIENEM HMeeT HeGONLIION BEPTHKAJL-
HBIH XOJ, PEeryJNUpyeMbiil [IPM HOMOLIYM YIOPHOTO BHHTA 4, KOTODBI
Ha HEKOTOPHIX NPHGOPaX HAXOJHTCA C 3afHedl CTOPOHH CTOHKH.
Bau3s 3TO [JBHXKEHHE IPOHCXOAHMT INOA JeHCTBHEM IPYXKHHE 6,
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a BBEPX — IOA IeHCTBHEM BO3BPATHOH NPYMHHBI PHIYAMXKHOILO yCT-
pojictea. B HepaGoueM IOJOXKEHHH pesel NPHIOLHSIT HajJ OPHIH-
HAJIOM IIOJ [aBJeHHEeM IPYXHHbl peiuard. [IpH HaxkKaTHH Ha phl-
uar I/ peiicTBHe INPYXKHHBEI OTKJIOYAETCS M IUNHHAENL BMECTe
C pesuoM ONyCcKaercs INOJ [aBJeHHEM CBOeH INPYXKHHBI, TpaBUpYS
HeOOXOMMMEBIH yCJOBHBIH 3HaK. JlaBieHue Ha pesel peryjaupyercs
C MOMOWIBIO TafKM 7, KOTOPAsl CKMMAET WM Pa3¥KHMaeT NPYKMHY,

e

Puc. 75. Dnextpudecknit kporunprysas (9K) |
yBeJHYHBAs WM yMeHbLlas ce JapjeHde Ha peseu. Hampasaenue
BpailleHus rafiky yxkasaHo sHakaMi «+» H «—>».

Bpamenue pesuy nepefaercs uepes THOKMH NPHBOJL OT 3JIEK-
TPOABMraTess, YKpeIlJJeHHOro Ha crolike mupubopa. C jeBo#t cro-
POHLI CTOMKH HMEeTCS BBIKJIIOYATeNb aJeKTpoxsHratess 5. Iluta-
HHe Ha 3JeKTPOJBHrartesb Hofaercs or Osoka /5, KOTOPHIH mox-
KJIOYaeTcs K 3JIEKTPOCETH IIepeMEeHHOro ToKa HampsakeHwem [27
nag 220 B. Hanepeanelt nmanenu GloKa NHTaHUS HMeeTcsa pyuka /6
IJIS PETYyTHPOBAHUS CKODOCTH BpALIEHHsS Pesia.

HentpupoBanue npuopa HaJ rpABHPYEMLIM YCJAOBHLIM 3HAKOM
OCYIIECTBJAETCS C IIOMOLILIO MHKPOCKoma 9, B KOTOPOM HMEeTcst
cerka nHTed. Ilo ropH3cHTaNLHOH H BEePTHKAJNBHON JHHHUAM CETKH
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HaHeceHa INKaJa, HCIONb3yemas AJIS NPaBHJILHOTO PAacHofoKeHHs
KPY?KKOB OTHOCHTEJILHO APYTHX YCJHOBHBIX 3HAKOB (KacaHHe KPYK-
KaMy GeperoBolf JIHHHH, JOPOT H T.1.),a TaKxKe IJIs IPABUPOBAHUSA
KPYXXKOB HJIH TOUEK uyepes onpejeseHHble HHTepBaJwl. IIpH rpasu-
POBaHHM KPYXKOB H TOYEK, He TPeOYIOIMX TOYHOH LEHTPOBKH,
IIEHTPHPOM CIYKHT caM pesel.

K npuBopy BeIIyckaercs TPM Habopa I'DPABHPOBAJILHBIX KPYyro-
BBIX Pe3lOB — JBA OCHOBHHIX H OIVH JONOJHHTENbHBIH.

Ha6oper pesnos I'PK-TO u I'PK-T]II npennassauens misi rpa-
BHDOBAHHS ~ ODPUIMHAJOB  TomorpadHyecKHx  KapT Macurabos
1:10000—1:1 000 000. Ha6op pesnos I'PK-T'O npepnasnaueH Ijs
rPaBUPOBAHHs OPHI'MHANOB reorpadHYecKHX (CNpaBOUHBIX CKIAA-
HEIX) KapT.

Ha xaxjnom pesne yxkasaH ero NMOpSIKOBHI HOMEp, a B ymako-
BOYHOM IleHale NPOTHB KaxXJOTO pesna— MOPSLKOBHIH HOMep H
pasMepHl IPABHPYEMOTO HM YCJIOBHOTO 3HAaKa. Bce pasMephl HaHH
JJIS clyuast, KOrjla InKaja, o KOTOPOH yCTaHaBIHBAIOT IHaMeTpHl
rpaBHPYEMEIX NYHCOHOB, CTOHT B HyJeBOM TNOJNOXKeHHH. Tak Kak
pesel, MOXeT OHITh CMEUIeH OTHOCHTENBHO IEHTPA ero BpalleHHS
Ha 1,5 MM, TO BO3MOMKHOCTH TPaBHPOBAHMS KPYKKOB H TOUeK pas-
JHYHOTO JMaMeTpa HMEIIIHMHCA B KOMIJIEKTe pe3laMH 3HAYH-
TeNbHO YBEJNHUHBAIOTCA. Tak, HanpHMep, ONHHADHHIM pe3uoM, 3a-
TOUEHHHIM B BHJE CTaMeCKH ¢ IMHPHHOH ocHoBaHus 0,5 MM, mpen-
HasHaueHHBIM JJIf TPABUPOBAHHS TOYEK, MOXKHO TPaBHPOBATH
toukn nuamerpom ot 0,5 no 1,0 MM, 2 IBOHHEIM pe3lOM AJS 'PABH-
poBaHus NBOAHOrO Kpymkka pasmepom 0,6—1,2 mm (nepBoe 4Hc/I0
NOKAa3LIBAET MAMAMETp BHYTPEHHEro MYHCOHA, BTOPOE — JHAMETP
BHEUIHCTO) MOXKHO IPaBHPOBAThH ABOHHBIE KPYKKH pPasMepoM OT
0,6—1,2 no 3,6—4,2 Mm.

B kommuekt npubopa, NpefHA3HAUEHHOTO AJNS TPaBHPOBAHHSA
MeJNKOMACHITAGHBIX KapT, BXOLSIT JBa SKCHEHTPHUECKHX pesna
(Ne 29 u Ne 30) u masmerxa I7 nnist HAHECEHHs LIEHTPOB KPYIXKKOB U
pas6uskM HX Ha cekTOphl. Pesem Ne 29 (¢ sKCHEHTPHCHTETOM 3 MM)
npefHasHauyeH JJIsi TPaBHPOBAHHS KPYXKKOB IHAaMeTpOM OT 3
mo 9 mm, a pesen Ne 30 (c skcuenTpucureToM 6 MM) —or 9
10 15 mMm. Kakabiff W3 9THX Pe3NOB YCTaHaBJIMBAIOT B NpHUGOpe
B IBYX INOJIOXKEHHSX: KOrfa HaNpaBJeHHUs SKCIEHTPHCHTETA pesua
M OTBEPCTHS AJISI Hero B IINMHHIENE JHAMETPaJbHO NPOTHBOINOIOXKHE!
M Korfa OHH coBmapaior. [Ipu mepsoM moONOXKeHHH pe3uom Ne 29
rpaBUpyIOT KPYXKH IHamerpoM ot 3 no 6 mM, a pesmom Ne 30 —
or 9 10 12 mm. ITpu BTOpOoM mosokeHHu pesnoM Ne 29 rpasupyioT
KpyXKH nuamerpom or 6 mo 9 mM, a pesuom Ne 30—ot 12 no
15 mm. I ycTaHOBKH peslia B NEPBOE IOJOXeHHe OTCUETHBIH HH-
nekc nosopauuBaloT Ha 180° OTHOCHTENBHO HYJEBOrO JeNeHHs
WIKamBl, TIPH 3TOM HarpaBJeHHe SKCIEHTPHCHTETa pesna IOJKHO
cOBMajfaTh C HyJIeBLIM nejeHHeM Kanael. ITpw Takom monokeHHH
peserr Ne 29 6yzer rpaBHpOBaTh KPYXKOK AHaMETPOM 3 MM, a pe-
zenr Ne 30 —9 mwm. Ilpu W3MEeHEHMH MOKa3aHHs WKadsl oT 3 10 0
6yAyT COOTBETCTBEHHO W3MEHATbCS NHAMETPH I'PABHPYEMBIX KPY-
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kos: nast pesua Ne 29—or 3 no 6 mm, a mis pesna Ne 30 —or 9
1o 12 M. Jas ycTaHOBKH pesiia BO BTOpPOE INOJIOXKEHHE OTCUETHBIH
HHIEKC COBMELAIOT C HYJIeBHIM JeJeHHeM IUKaJbl, NPH 3TOM Ha-
IpaBjieHHe JKCLEHTPHCHTETA pe3lla NOMKHO OBITh JHAMETPalbHO
NPOTHBOINOJOXKHO HYJEeBOMY JeJeHHIO IIKale. B sToM ciaydyae pe-
ser; Ne 29 6yner rpaBHpPOBAaTL KPYXKKH muaMerpoM 6 MM, a pesel
Ne 30—12 mM. Mamensss nokasaHus mkadas orT 0 po 3, 6ymem co-
OTBETCTBEHHO YBEJIHYHBATb AHAMETPHl PaBHPYEMBLIX KPYXKKOB OT 6
10 9 MM maH ot 12 no 15 mMMm.

ITanerrka npumeHseTcas NPH TPABHPOBAHHH YCJIOBHBIX 3HAKOB
npoMnyHktoB. OHa mpeacraBiaseT coGoH AHCK AuamMerpoM 35 MM
H3 TIpO3payHoOro oprcrekyaa. B cepemuHe nmaseTKH HMeeTcs OTBEp-
CTHE 1Js1 HaHeCeHHsS IeHTPOB KPYKKOB, BOKPYr KOTOPOrQ HaHeceHH
KOHUEHTPHYEeCKHe OKDYXHOCTH, NpeiHasHaueHHBle MJs UEHTPHPO-
BaHusl nasetkd. Ilo Kparo masneTKHn HaHeceHEI IpafycHble JeJeHHS
or 0 no 360° xas pasGUBKH NIPOMIYHKTOB Ha CEKTOPHL.

I[ToBepka u peryaupoBka npubopa

ITIpn perynHpoBKe 3JEKTPHYECKOr0 KPOHIHMPKYJSI IPOBEPSIOT CO-
6a0KeHHe CIefyIOUHX YCIOBHH:

LHaMeTphl KPYXKOB, rpaBHpyeMHx pesnoM Noe 1, ZOJKHEI COOT-
BETCTBOBATh IOKA3aHHSM IIKAJBI;

JHaMeTPhl TOYEeK H KPYXKOB, I'DaBHPYEMBIX KaxJAbIM Pe3LOM
IPH HYJeBOM IOJIOXKEHHH LIKAJBl, NOJXKHB COOTBETCTBOBATb pas-
MepaM, YKa3aHHHIM B YKJIaJ04YHOM IeHaJse Pe3lOB;

OCb LUMHHAENS ¢ KPEnsIUMCS B HeM Pe3LOM HOJKHA OBHITh mep-
MEeHJUKYJISIpHA K INIOCKOCTH IPaBHPYEMOro OpUrHHAJa;

KpecT HHTeH JOJ2KeH HAaXONHThCS B LEHTPE IPAaBHPYEMBIX TOUEK
H KPYKKOB;

Npy»KHHAa, CO3Jalollas JaBJeHHe Ha pesel, AOJXKHa obecneyH-
BaThb NOJIHOE NpOpe3aHHe I'DABHPOBAJBHOTO CJIOSI BCEMH pE3LaMH.

JJisi mpoBepKH NepBOro YCJOBHS IIKaJy YCTaHABJHBAIOT B HY-
JieBOe IIOJIOJKEHHe, BCTABJSAIOT B IpHOOp pesen Ne | M rpasHpyioT
HM TOUKY, ZHaMeTp KOTOpOH nomkeH GwuiTh He Gonee 0,12—0,14 MmMm.
3arem, ycraHaB/MBas IOCJENOBATeJbHO IIKAJy Ha BCe JeNeHHS U
rpaBHpPYysl KPY2KKH, NPOBePSIOT COOTBETCTBHE AHAMeTPOB TpPaBHpye-
MBIX KPYXKKOB IIOKa3aHUAM IIKaJbl.

Jas nmpoBepkH BTOPOrO YCJOBHS IIKaJy YCTAHABJAHBAOT B HY-
JIeBOE IIOJIOKEHHE H NPOH3BOMSAT INOCIEeLOBATeIbHOE I'DaBHPOBAHHE
BCEMH pe3llaMH, BXONALIMMH B KOMIIEKT npu6opa, IpOBepsist COOT-
BeTCTBHE NHAMETPOB IDABHPYEMBIX TOYEK H KPYXKKOB pasMmepam,
YKa3saHHBIM B YKJaJ0YHOM IeHaje pesnoB. IIpH HecoOTBeTCTBHH
pPasMepoB BHIIOMHSIOT IOBTOPHOE 3aTauHBaHHE Pe3lLOB.

JINs TpOBEPKH TPEThEro YCJOBHS IPABHPYIOT KPYXKOK MAKCH-
MaJIbHOI'O0 pa3Mepa, NPoBepsid IIPH 3TOM DaBHOMEPHOCTb BBHIGHpa-
HHS pe3lOM TPaBHPOBAJLHOIO CJIOS IO BCeH AJNHHE OKPYXHOCTH.
B ciyvae HepaBHOMEpPHOTO NpPOpe3aHHsl TPaBHPOBAJILHOTO CJIOSI BHI-
PABHHBAIOT NOJIOKEHUE IUTMUHJENs, PEryNupys IJHHY COOTBETCTBY-
ou1ell OOPHOH HOXKH.
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UeTsepToe ycsoBHe npoBepsior, rpasupys touku peauom Ne 1
(1py HyJeBOM NOJOXKEHHH UIKaJjsl) H Habaiofas B MHKPOCKON NO-
JIOXKEHHS KpecTa HHTell. B ciyuae HeCHMMETPHYHOTO pPacrosorxe-
HHST KpecTa HHTEH OTHOCHTEJILHO Hal"paBHpOBElHHOI'/'I TOUYKH €ro mnepe-
MelaioT B LEHTP TOYKH NPH ITOMOIIM IOCTHPOBOUHBIX BUHTOB J0
MHKPOCKOIIA.

Brimonuense OATOTO YCJIOBHS IIPOBEPSIOT, TPaBUPYS KPYHKKH
H TOUKH CaMblM TOHKHM H CaMBIM LIHPOKHM pe3UAaAMH, BXOISLIHMH
B JaHHBH KoMmaeKT. Pesmnr MOMXKHE NOJHOCTHIO BHIOHpPATh IPaBH-
POBANBHBIH CJOH, He MOBpeKAas OCHOBEHL [Ipy HecOGMIONEHHH TOr0
VCIIOBHS TIPOM3BOJAT 3aMEHY DY KHUHEL

§ 45. VCOBEPUIEHCTBOBAHHbIN 3J1EKTPUYECKHH
KPOHIHUPKYJIb (3K-1)

YCOoBepIIEHCTBOBAHHBIH  2JEKTPUYECKHl KPOHUHDPKYJab (puc. 76)
HMEeT TO 2Ke Ha3HauyeHHe, 4T0 W npubop DK. O cocTouT H3 OmMOP-
HOH cTOHKH [/ B BHJAE KOJbLIA C TPeM#A HOXKKaMH, HecylleH ysel
I'paBUPOBAJLHONR MIMIBl H SJEKTPOABHraTeNb 2. .

Y3esq rpaBHpPOBaibHOH HIVIEL COJEPIKHT BpPAIIAIOMICA INUH-
JleJlb ¢ 3KCLEHTPUKOBHIM YCTPOHCTBOM S, BTYJKY 4 JJIsl ONyCKaHHsA
W Io[beMa IINMHAENS ¢ pesuoM 5 u ycrpoficrsa [0, 11 agnsa pery-
JILPOBAHUSA BEPTHKATbHOrQ X0 A IINHHILNA.

IKCUEHTPHKOBOE YCTPOHCTBO MO3BOJISIET CMEIlaTh Kpemnsuiuics
B IUNMHJENE pesell OTHOCHTENbHO IEHTPA ero BpauieHus Ha 1,5 MM
B, TAKUM 06pPasoM, rpaBHPOBATL OKPY’KHOCTH AHAMETPOM 10 3 MM.
Jlas ycTaHOBKY pesla Ha HYMXKHBIA JHaMeTp TPABHPYEMOro KpyXKKa
HJIM TOUKH cayxaT lkajna 6 or 0 no 3 mm cueno#t gesenus 0,1 MM,
oTCUeTHHH HHAeKC 7 M ¢duxcatop 8 Haxumas na ¢uxcarop, 3sa-
KPEeIISioT WINUHAEHb H, [0BOPAUMBAS SKCHEHTPHKOBOE YCTPOHCTBO
BOKDYT CBOeH OCH, COBMEINAI0T OTCUETHHIH HHIEKC C COOTBETCTBYIO-
LIHM JeJeHHeM LIKaJbl. YCTAaHOBKA pe3ld B NPHOOP IMPOHU3SBOIHTCS
Tax xe, KaK # B K.

Puc. 76."YcosepmiencTBOBANHLIT SMEKTPHUECKHH KPOHUHPKYIL (DK-1)
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Bpamense mnuniesst ocyL{ecTBIAsSETCs OT 3JAeKTpoABHraTens 2.
Onyckaercss IUMHHAEAL ¢ pe3NOM IpPH HaXaTHW Ha BTYJKY 4,
a MOJHHMAaeTCs ¢ NOMOLILIO BO3BpaTHOH npyxuuwel 9. Tnybuna mo-
TPYXEHHS peslla B TPaBHPOBAJILHEIA CI0H peryiupyercs: rafixoit 10,
Ha KOTOPOH HaHeceHBH 3HAKH «-+» H «—». Bpauias ra#ixy B CTO-.
pOHY «-+», IIyGHHY IIOTPYXKeHHS] YBEJHUHBAIOT, B CTOPOHY «—» —
yMeHblIA0T. Beanunna BepTHKAJLHOTO XOJa INMHMHAENS C PE3IOM
perympyeq*ca rafikofi 11. JlapieHue Ha pesel NPOW3BOJMTCS OT
PYKH.

ITuranne Ha ajeKTpoaBHrarennr mopaercs ot 6aoxa /2, KOTo-
Pulil MOAK/IOUAETCS K 3/EKTPOCETH II€PEMEHHOro TOKa HampsiKe-
nuem 127 unu 220 B. Ha nepenuefi mawesu 6/10Ka NHTAHUS DACIO-
JIO¥<@HB! BBHIKJIOUATeNbL [3, NepexaiouaTe]b HANpsuKeHust [4 u
pyuka I5 puist peryJaupoBaHHusi CKOPOCTH BPAIIEHNs Pe3la.

OnexTpuyeckKHd KpOHIUPKYAb DK-1 Mmoxer H3rorapausaThes
B JBYX BapHaHTax: 6e3 MHKDOCKONA M ¢ MHKpocKomoM. B nepsom
cnyuae npubOp HEHTDHDPYETCS Ha/l TIPaBUPYEMBIM YCJIOBHBIM 3Ha-
KOM C IOMOILLIO PE€3La, BO BTOPOM — C NOMOMILIO CETKH HUTeH MH-
KpoCKoIa.

[Tosepxa u perynupoBka npubopa BLHIIONHSIOTCS TaK e, Kak
aJleKTpHueckoro kporuupkyns (2K).

§ 46. SJEKTPUYECKMH IIPUBOP 1Jisf TPABUPOBAHMS TOYEK
M KPY)KKOB (3TIH)

DyIeKTpHYeCKHH TNPHOOD AN TPABHPOBAHHA TOUEK M  KDPYKKOB
(puc. 77) c¢ocrout H3 momcrTaBku [, Hecylnell mmuHAeAb 4 ¢ pes-
oM. st cBOGOAHOIO IepEMENIEHHsT ero MO OPHrHIAJNY B HOXKKaX
TOJCTABKY BCTABJIeHB! BPAIIAIONIHECs apHKH.

Puc. 77. DaexTpuiecknit npubop AAs rpasupoBanHsa Touek M Kpyxwos (ITTIH)
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Bpamenne mnungeno nepenaercs uepes ruGKHi IPHUBOA & OT
SJIEKTPOJIBUraTeNIsl NEPEMEHHOro ToKa 6. I'paBMpOBaHHe ocymect-
BJISETCA HaXKaTHEM PYKH Ha BTYJKY 2, DM STOM IINHHAEDb C pes-
LOM ONyCKAeTCS BHH3 M TPABHPYET TOUKY HJIH KDPYKOK. IlOXHHM-
Maercs OH C MOMOWbIO MPYXHHB. [nyGuma morpyxkenus pesna
B IDABHPOBANBHBIA CJIOH perymupyercs rafikoft 3, Ha KoTopoil Ha-
HECEHBI SHAKHM «+» M «—>». Bpawas rafiky B cTOpoHy «+>», riy-
GUHY IOTPYIKEHHS YBENHYMBAIOT, IPH BPAIIEHHH B CTOPOHY «—» —
ymerbmaior. [IpuGop umeer Ayny 7 ¢ WECTHKPATHBEIM YBEJIHUCHHEM.

B xomnnext npu6opa BXoxuT Habop pesmos &

§ 47. PYYHON KPOHULUPKYIb (KP)

Pyunolt kporumpxyns (puc. 78) mpennassaueH s rPaBHPOBAHUSA
OMHAPHBIX KPYKKOB PA3HOr0 JHaMETPa, IVIaBHBIM 06Pa30M CBHILIE
3 MM C YTOJIIEHHLIMH JIHHHSMH, a TaKKe OTAENBHBIX vacTelf Kpyra,

Puc. 78. Pyunoit kponnupkyap {KP)

BBUIOJHEHHE KOTOPHIX C MOMOLIBIO 3JMEKTPHUECKHX KDPOHUHUPKYJei
HeBO3MOXHO. OH COCTOHT M3 ONODHOH CTOHKH B BHAe KOJbHa 6
C TpeMs HOXKaMH, Hecyllel y3es rpaBHpPOBajbHOH HIJIBI H MHKpO-
cxorn 8.

¥Ysen rpaBHPOBANBLHOH HMIMBI CONEPIKHT BPAINAIOLIMHCS LITHH-
Henb 4 ¢ SKCLEHTPHKOBHIM YCTPOHCTBOM, Pyuky I/ AJisi BpauleHHs
H .ONyCKAHHS IMNHHAENS C PesuUoM, ralky 2 HJs peryJaHpoBaHHs
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TyGHHBL TIOrDYYKEHHS pesia B I'PABHPOBAJBHEIA cJIOK ¥ BO3BparT-
HYIO IIPYXKHHY 3.

OKCUEHTPHKOBOE YCTPONHCTBO €O IWIKaNof 5 Ui YCTAHOBKH
Peslla Ha HYyXHBIH JHAMETP TIPaBHPYEMOr0 KpYIKKA AHAJIOFHTHO
IPUMEHEHHOMY B 2JIeKTPHYECKHX KPOHWHPKYAsSX DK 1 DK-1.

I'pasupoBanne kpyxxos Aunamerpom Gosee 3 MM NIPOH3BORHTCS
SKCLEHTPUIECKIMH De3laMH, YCTAHOBKA KOTOPHIX HA HEOGXOMMMEN
AHAMETD OCYIIECTBJIACTCS C MOMOIILIO WIKAJE TAK JKE, KAK B 3JICK-
TpuueckoM Kpouuupxynre K, ¢ To# auwb pasEHued, uTo NIOBOPOT
OKCLEHTPHKA BHIIOMHAIOT 32 HHXKHHUH KOHEL WIMHHIENS, HMeIOLIHi
HakaTky 7.

B xommaekr npu6opa BxopuT Ha00p OJHHADHEIX Pe3UOB AJf
TPaBHDOBAHHA KPYXKKOB AMAMETPOM X0 15 MM ¢ TONMHHON JHHUK
or 0,12 no 0,8 mm. ‘

IToBepka u peryaupoBka MpHGOPa BHINOMHSIOTCA TAK Ke, Kak
SJIEKTPHYECKOTO KPOHIHPKYJIA.

§ 48. NPUBOP 19 TPABUPOBAHHSA CTPOEHHMH (rnc)

Ilpubop nuast rpasupoBanus crpoenu#t (puc. 79) npemHasHauen
AN TPABHPOBAHHA YCJOBHEIX 3HAKOB CTPOEHHH IPH MOATOTOBKE
K MSJaHHIO OpUrHHANOB Tomorpadmueckux xapr. OH COCTOMT W3

,

Puc. 79. TIpuGop ans rpasuposanus crpoenudt (I'TIC)

CTOHKH, HecywieHl IInHHAens 4 ¢ pesuom. Croiika npexcrasisier
co60ii KpOHIITelH 3, COeIMHEHHEIH rafikofl 6 c OCHOB2HHEM B BHJE
KONbI& ¢ TpeMs ONMOPHLIMH HOXKamu 7. Ha kpomurrefine m Ha oc-
HOBAHWH HMEIOTCH NPH3MATHYCCKHE HANPABJAIOUINE C ITAPHKAMH H
peryaupyiomee ycTpofcTBo, cocTosulee 3 OrpaBHMuUHTENs H ynopa
¢ JuM6oM 5. ' s
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'paBupoBaHue OCYLIECTBJASIETCS NYTEM HaXaTHs BHHM3 1A
BTYJIKY 2 H TOPH3OHTAJLHOIO TepeMCLIeHHsT KPOHIUTeiHa o npHs-
MaTHYECKHM HanpasasiomuM. BeJnHunHa nepeMenieHHs pesiua, Oll-
peneasiioliast IJUHHY I'PaBHPYEMOTO CTPOEHHS, YCTAHABJIHBAETCS Y-
Tem noBopora sum6a Ha Hyxkuoe nenenue (0,6; 0,8; 0,9; 1,2 mm).
[InpuHa rpaBHpyeMbX CTPOEHHI ONpeneJseTcs IIHPHHOH pesua.
IaByienne Ha pesell OCYLIECTBJISIETCST OT PYKH.

B xoMmexkt npubopa BXOJAT: JNUHelKa /2 A5 OpHeHTHpOBA-
HHs1 pe3lla B NPHOOpPe H I'PABHPOBAHUS KBAPTAJOB M UCTHIpe pesia,
3aToueHHBIe B BHAE craMmeckd, mupuxo#t 0,4; 0,5; 0,6; 0,8 mm.

[Jst OpHeHTHPOBAHUS pe3la B NMpHOOPe HOXKKH TMOCHEIHEro yc-
TAHABJAHBAIOT B OTBepcTHs [/ Ha JHHeliKe, OpHEHTHPYIOT (uaHen
pesna 8 mo wTpuxy 10 u 3aKpenAsOT WINHHAETb CTONOPHOH rai-
Kol 1.

[Ipu rpaBHpOBAaHHM B KBapTaJe CTPOEHHH, HMEIOUIHX OJHHA-
KOBYIO ODHEHTHPOBKY, JIB€ HOXKKH NpHOOpa YCTAHABJIHMBAIOT B IIPO-
pesnb 9, uTo obecrneurnBaeT mapanJesbHOe IepeMelleHHe pesiia NpH
CMeleHHH npr6opa BAOMb JHHUH KBapTana.

§ 49. FOPH3OHTAJIBHbBIYI TPABUPOBAJIbHbIA
MAHTOTPA® (TTT)

lopusonrannHeli rpasupoBaspHeiii manrorpad (puc. 80) mnpenua-
3HauyeH [IJIf TPABHPOBAHHS (GUIYPHHIX YCJIOBHEIX 3HAKOB, UHCJIEH-
HEIX XapaKTEepHCTHK H ouudpoBru ropusonTtaneft. OH cocTouT H3
OCHOBaHHA I3, cHCTeMBl pHuaroB 8 C MOJIOCOM H ONOPHON HOXK-
kot 10, y3na rpaBHPOBaJbLHON UIVIB, y3jaa 0OBOAHON ML 7.

Ocnopanne I3 mpexncrasisier co60# NPAMOYTONBHYIO NJIUTY W3
NpPO3pAYHOTO OPraHHUYECKOro CTeKJa, C HMIKHEH CTOPOHEI KOTOpOf
HaHeceHbl OpPHeHTHpHHe JHHEH. s mepemeuenns npropa Ha ero
OCHOBAHWH HMeloTcs nBe pyuku 8. Bripes /4 B JeBofi wacTu OCHO-
BaHWA OTKPBIBAET MOJE3HYI0 NJIOMAAb LS TPaBHPOBAHUS.

Jlexano 11 orpannumnBaer nepemenienve 06BOAHOH HIJIBI B IIpe-
Jenax njaouand uabnoHa ¥ NpefoXpaHseT BH3HP OT YAAPOB O Kpas
BeIpe3a. B ocHosaHuI mprGopa HMeETcs TONEpeuHsIfl a3 ¢ eCTbIo
IOCTHPOBOYHBIMYM BHHTAMHM H NPHKHMOM, NpPEIHAa3HAYEHHBIMH [IJIsI
YCTAHOBKY MeTaJHyecKux mabjaoxos 9.

CucremMa priyarop 3 mnpeicTaBisieT co6OH INAPHHPHO CBA3AH-
Hblff TapajsiengorpaMM, 3aKpemseHa B TOJIOCe 2, CIOYXKUT Jas
YMeHbIIEeHHS B 4 Dasa YCNOBHBIX 3HAKOB M LHOP, HArparUpoOBaH-
HBEIX Ha MeTaJ/iuueckux mwabsoHax. OmopHasi HOXKa /0 10IepKH-
BAET CHCTEMY PHIYATOB.

V3en rpaBUpOBaNBHON HIVIBI COCTOMT M3 BePTHKAaJLHOHA Hampas-
Jsifomelf, TpaBUPOBANLHOA HIVIBI ¢ TPY30M, OPHEHTHPYIOILETO YCT-
poficrBa, BM3Hpa, CHEMHOH JyNLl H phUara ¢ nNpyxXuHo#. Beptu-
KaJbHas HANpapJdAomas I[peAcTapiser cobofl 3ampeccoBanHYIO
B NOAWIMIHHKH BTYJKY C L@HraMH Ha OOOHMX KOHIAX AJIs yCTpa-
Henus q0pTOB rpaBUpoBANLHON Hrabl. I'py3 & obecmeunBaer Heo6-
XONUMOE NABJIeHHE Ha HIJIY; nepeMenast Tpy3 ¥ GUKCHPYS ero mo-
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JoXKeHHe KOHTpraiikoft 4, MOXHO YCTAHOBHTH HeOGXOLMMGLIH 3430D
MEXAy TPaBHPOBaJIbHON MIVIOA M INJ4CTHKOM B Hepa(oueM mnoJo-
xkenud., OpHeHTHpYIOImee YCTPOHCTBO, IpeACTaBJsIOee cOBOH CH-
CTEMY pLIYAroB, CBI3AHHBIX ILIapHMPaMH B JBa Iapajjiejorpamma,
IpefHasHayeHo Ajs (UKCalMd B OJHOM IOJOXKEHHMH BH3HpPA H
aynsl /2. Busup npeaHasHaueH AJisi TOYHOIO OPHEHTHPOBAHHs Ipa-
BHPYEMBIX 3HAKOB Ha OpHrHHAaJe M IIPeACTaBJsieT COG0H MapKy H3
OPrCTeKNa, YKPeINICHHYIO Ha phivare, IIPH BPALleHHH KOTOPOrO BO-
KPyr ocH IPOHMCXOAHT NOABEM HJIH onyckanHe mapkid. [Tomoxeuue
CHEMHON JYNBl MOXHO H3MEHAThH B 3aBHCHMOCTH OT 3DEHHUs] HCIOJI-
HuTens. Peiyar 6 c Npy:XHMHOH npefHasHAaueH [/ I[OALEPKHBA-
HHSI TPaBHPOBANbLHOM MIVILI C IPY3OM B HepaboyeM IOJIOIKEHHH.

b

Puc. 80. TopusonTanpubift rpapuposanbretil nanrorpad (ITTI)

¥Y3en o6BOZHOH UIMBL 7 CAYXKHT [Jisi OOBEIEHHUS YCJOBHBIX 3HA-
KOB M UHGDP Ha MeTannudeckux mabnmonax. OH COCTOMT M3 COCTaB-
HOH BTYJKH, Ha OOOMX KOHIIAX KOTOPO# HMEIOTCS HAHTH, KHOIKH
¢ ABYMS HaNpaBAAOIUMH, OOBOLHOH HIJIE C ABYMS IPYXRHHAMH
¥ pyukM M3 oprcreknaa. llaHrm ycrpaHsaioT Jio)T O0GBOXHOH HIVIHL.
Kxonka ¢ AByMS HANpPaBJSIOMMMH CJHYXXHT JUIS ONYCKaHMs cHa-
uaja OGBOJHON WIJIB, a 3aTeM — IPABHPOBAJNBLHOA HIVIEL C T'PY30M.
[TpyxuHBl MogAepKUBAIOT OOBOAHYIO HIVIY M KHOMKY B HepafoueM
HOJIOKEHHH M 00eCrneuHBaloT NOCIENOBATEILHOE OMyCKaHHe OGBOJ-
HOMl W rpaBHpoBanbHOH Mra. Pyuxa u3 OprcTexksaa CAyXKHT B Ka-
yecTBe OMOPH OOBOJHOH CHCTEMEI, 4 TaKiKe IJs IepeMelleHHs 00-
BOJIHOH HIJIBI IO I1aBJIOHY.

B xommuext npu0opa BXOIAT ABE I'PABUPOBAJIbHLIE MIVILI C TPY-
30M, CMEHHBIA rpys H JyIa.

K npubopy ITII BoimyckamoTcs CJAGAYIOLIHE METaJJHYecKHe
mabaoHb:

waGaoH YCNOBHBIX 3HAKOB MecTHEIX npeameros (IHMII-10)
IJst Tonorpaduueckux kaprt macirata 1 : 10 000,

waG/oH YCJIOBHEIX 3HAKOB MeCTHHIX mpeameros (LIMII-25) pas
ronorpaduueckux kapt maciurada 1:25 000,
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mabnaoH yciOBHBIX 3HAKOB MecTHbx npeameros (ILIMIT-50)
Aas tonorpacduyeckHx kapt Macwrabos 1:50 000—1 : 1000 000,

1a6JOHBl YCAOBHBIX 3HAKOB pacTHTenbHoro noxposa (LIPIT) —
3 wr.,

wabjon peeunn# nudposofi (IIPII-1,3) mas rpasuposanus
nu¢pp Beicorodl 1,3 MM wpHpTom Te-131,

wabson peeynnlt nudposoi (LIPLL-1,7) nnsa rpasupoBaHus
uucdp BuicoTod 1,7 MM mpuproM Te-131.

Ilepen rpaBupoBaHHeM NpuH6Op HeOOGXOAHMO NMOJATOTOBHTL K pa-
Gote. [locraBup manTorpad Ha OpHTHHAJ, BCTABJSIOT B HErO I'DaBH-
POBA/JbHYIO HIVIy C IPY30M, yCTaHaBJHBAIOT HEOGXOZUMBIN 3a30p
MeXy OCTpHeM HIVIbl H NOBEPXHOCThIO OpPHIHHAJa, 3aTeM yCTaHaB-
JQHBAIOT JYNY TaK, YTOGBHl B Hee OTYETIHBO ObIIM BHAHLI KOHEL, rpa-
BHDOBAJLHOH HIbl B a6PHCHBIH PHCYHOK.

Ilocne 3TOTO BCTABJAAIOT WAGMOH, 3aKPEIISIOT €ro |, mnepeme-
was pyyky OOBOAHOH MBI IO IIAGJIOHY, ONpelelsioT paBHOMEp-
HOCTb ee KacauMs. IIpu HaJHuyMH 3a30DOB H 3aKJIHHUBAHHMH HEO6XO-
OHMO OTIYCTHTb NPHXKHM H IOCTHPOBOYHBIMH BHHTAMH BBIDOBHSTDL
noJioKeHue wa6goHa, JOOHBAACH IMPH 3TOM, UTOGH MPH HeGOJbLIIMX
HaKJOHax naHTorpada o6BOAHAA HUIrJa He CXOAHNA C YCTAHOBJIEH-
HOTO MecTa.

IIpu rpaBupoBaHHH HEOOXOZMMO YyCTaHOBHTb OOBOAHYIO HIJIY
B IIeHTP YCJOBHOTO 3HaKa Ha wwalbJiOHe, CODHEHTHPOBATb NAHTO-
rpag CcOrjacHo paclOJOXKEeHHIO NAaHHOI'O 3HAaKa Ha OpHIHHAJeE, IpO-
BEPHTh OPHEHTHPOBKY IO NepefHeMy cpe3y MapKH BH3MPa H IO
OpPHEHTHPHHIM JHHHAM Ha OCHOBAHHH NpPHOOpPA, COBMECTHTb KOHEIl
rpaBHpOBANBLHOH HIVIBI C LEHTPOM 3HaKa, NPOBepdAsl LEHTPHUPOBKY
IyTeM I[JIaBHOrO omycKaHus Huriel. HaxaB Ha KHONKY OOGBOAHOH
HIIE, OGBOXAT KOHTYpP YCJIOBHOrO 3HAKa H IIPOHM3BOJAT, €CJH
HYKHO, BRIGODKY I'paBHpPOBAJLHOIO €105 BHYTPH 3HAaKa.

UncieHHble XapaKTePHCTHKH, BEHIPAXKEHHHE B BHAE OOBIKHOBEH-
HOH WM AECATHYHOH APO6H, IPABHPYIOT ¢ NMOMOLLBIO MOABHXKHOIO
HudpoBoro wabnaoHa, HaXOAJALIErocsT B HMXKHeH uacrtd 1wwabJyoHa
ronorpaHuecKux yCJOBHBIX 3HaKOB. BHU3Y, NIPOTHB cepeayHBl KaX-
IoH UM(pH, HaHeCeHb OPHEHTHPHHIE DHCKH, a Ha HHXKHeH rpaHH
rHesfa uMgposoro iabjoHa HaHeceHa IIKaJa, cayxkawas A4Jad Io-
CIeOBATENILHOrO Habopa uHcea C HeOOXOAHMBIM HHTEPBAJIOM
Mexay uudpamu. KopoTkue WITPHXM LIKaJH CayxkaTr Ajas Habopa
yHces, cOZepKAalMX efuHHNy. Ilocie ycTaHOBKH KaxAoH ULHQDH
Ha HeoOXOMUMEBIH IUTPHX IIKaJH HOJOXEeHHe 1afyjoHa (PHKCHPYIOT
[IOBOPOTOM phIYAara.

OundpoBKy ropusonranefi, ®sofatT W TrpaBHpOBaHME LPYrUX
YHCJAEHHEIX XapaKTEPHCTHK, HE COJNEpIKAIUHX OOGLIKHOBEHHYIO HJIH
JNeCATHYHYI0 Apo6b, OCYLIECTBJSIOT C IOMOIIbIO LH(PPOBOro — pe-
eyHoro wat6JjoHa 1, Ha KOTOPOM cpasy ycTaHaBJIMBAIOT HeOOGXOJH-
MO€ YHCJIO. :

BBuay Toro uto UMQDPH HMEIOT YTOJUIEHHEIE 3JeMEeHTH, 00BO-
AUTb HX IPHXOJHTCA HECKOJAbKO pPa3 no BHeWHeH W BHyTpeHHeH
CTOpOHe.
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§ 50. MAJTIbIN HAKJIAZLHOW MAHTOIPA® (MHTI)

Manwit naxianmolt nantorpad (puc. 81) HMeer 1o ke HasHaue-
nue, uto u npubop I'TTI, 3a HcKAIOUEHHEM BO3MOMKHOCTH rpaBHpoOBa-
HHS HM YHCJCHHBIX XapaKTePHCTHK, BHIPAMKAIOUIUXCH B BHAE OBLIK-
HOBEHHOH APO6H. OH COCTOHT M3 OCHOBAHHH 7, CHCTEMEL pruaroB 2,
OPHEHTHDYIOLIEro ycrpoficrea 10, ruespa 4 AJsl KpemseHHs wwaBJo-
HOB, y3/a OGBOAHON HIVIEl 8 M y3/a rPaBHPOBAJLHON ML 8.

OcHoBanue 7 mnpexacrasiser  coBoil METAJINYECKYIO IJIHTY
C KPYJIBIM OTBEDCTHEM JJIsi OPHEHTHpYIolero yerpoiictea 10 u
ABYMst pyuKaMH 9 juis nepemelieHus npubopa.

Puc. 81. Manuiit maxnapHo# mawrorpad  (MHII)

Cuctema pniuaroB 2 o6ecneywBaeT NOCTOSHHOE HX YMeHblIeHHe
YCIOBHLIX 3HAKOB H UHQD, HArpaBHPOBAHHLIX HAa METAJJIHYECKHX
wabnogax. : '

Opuenrupyiomee ycrpoiicTRo mpejcTaBasieT cob6o MJIACTHHKY
M3 OprcTeksaa ¢ NPSAMOYTONBHBHIM BBIPE3OM IJIs CBOGOJHOrO mepe-
MELIEHHsT TPaBHPOBAJBbHOM Mribl. C HHXHEH CTOPOHBI IJIACTHHEI
HaHeCeHa MPAMOYroJbHAsl CETKa, NpeJHasHaueHHasl JJIs OPHEeHTH-
poBauus npubopa.

['Hesno ans xpemenus: Wa6/0HOB TpPEACTABISET COGOM yray6-
JIeHHE TpaneuueBHAHOA (opmel, duKcamus waGJIOHOB B KOTOPOM
OCYLIECTBJISIETCA NIPH MOMOLIK NPHXUMHOH miaaHku 5. Ilpu Haxa-
THH Ha KHONKY 6 NpPMKHMHAs IJIaHKA OTXOZHT ¥ IIAGJOH BLITAJ-
KHBAeTCS M3 THE3Ja IJACTHHOH, NPHKPEIIEHHOH K IpYKHHE.

HasHavenue ysnoB 06BOAHON M TpPaBUPOBAJBLHOH HIM TO IKE,
uro u B npubope I'TTI. [laBienne Ha rpaBHPOBAJLHYIO HIJNY pery-
JUpyeTcs: ¢ MOMOLILIO NPYKHUHLI IPH BpAlleHHH TaiKky I.

B xommnuexT npu6opa BXoAsT: HAGOp IMAGIOHOB YCJOBHBIX 3HA-
KOB M LH(}p, KacceThl A/ HAG0pa UHCeJ, 3aMACHBIE I'DaBHPOBAJb-
HEIE H OOBOJHEIE HIJIHL.

I'paBupoBanue YCIOBHBIX 3HAKOB OCYIIECTBJSIETCH TAK Ke, KAK
1 npu6opom I'T'TL
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§ 51. LUTPHXOBAJIbHLIM NTPHBOP (1)

HIrpuxoBanbuuiil npuGop (puc. 82) npejgHasHaue JUisi rPABHPOBA-
HHs 60J0T, COMOHUAKOB M APYIHX YCJOBHLIX 3HAKOB, H306parkaio-
LIMXCS NPSAMBIME NapajlelbHbIMK JUHEAMA. OH COCTOUT M3 NPSAMO-
YroJbHOrO OCHOBaHHA [ B BHJE paMKH, Ha KOTOPOH HAaHECEHHI
LITPHXH [ OpHEeHTHPOBAHHS npubopa. B seBo# wacTi ocHOBaHMS
IO MpU3MATHUECKOH HAMpaBiAlIIEHd IepeMeniaercs IuTaHra 6,
COeIMHEHHAas IOJ NPSIMBIM YIVIOM C HAaNPaBAAIOLEH KapeTKH peslie-
Aepxarens 2. IlepemenieHue IITAHTH 4Yepe3 oOnpejejeHHble HHTep-
Bajisl OCYUIeCTBJASIETCS NPH NOMOUIM CHELHAaJbHOrO yCTPOHCTBA My-

Puc. 82, ItpuxoBansueiit npuop (LIIT)

TeM HaxarHs Ha kaasuwy 9. MHTepsann Mexay TPaBHPYeMBIMH
JIMHHSIME YCTaHABJMBAIOT [0 TOJIOBKE BHHTA 7, HAa KOTOPOi HaHe-
cenn nenenust ot 0,5 mo 1,0 MM ¢ mHTepBasioM depe3 0,1 mm. ITpo-
HM3BOJIbHOE IlepeMelleHHe IUTAHTH [POHM3BOJUTCSI BPYUHYIO 3a
pyuky 10.

I'paBHpOBaHHe BHIUIONHSIOT IPH IOMOIUH pesna 4, ycTaHOBJeH-
HOr0 Ha IOABMXKHOH KapeTke 5. Pesell HMeeT chenuanbHylo 3a-
TOUYKY, [IO3BOJIAIOILYIO I'PABUPOBATH JHHHH B OGOHX HANpAaBJIEHHSX.
OmnyckaoT pesell, HaXXHMast Ha BTYJKY &, NaBjeHHe IPOH3BOJHTCS
OT PYKH. B HcXoJHOe NHOJNOXKeHHe pesel NOJHHMAeTcs mox Heif-
CTBHEM BO3BDaTHOH IIPYKMHBI, PACIONOXKEHHOH BHYTPH BTYJKH.
ITepeMeuienne nprbopa NMPOM3BOAAT 32 JBE PYUKH &, YKpemIeHHBIE
Ha ero OCHOBAHHH.

B kommyiexkt npu6opa BXOAAT IBA OAMHAKOBBIX pesla.

§ 52. TPABHPOBAJIBHBIE HHCTPYMEHTDI
U MPHHAIJIE)XXHOCTH

Pyuku rpaBupoBasnbibie (PT') (puc. 83) npenHasHauens agst rpa-
BHPOBAHHUA TOHKHX JHHHI (ropusoHTased, M306aT H 1p.), JHHHH
c HeGOJBIIUM yTOJLIEHNEM (HCTOKOB peK, IPOMOMH H 1p.), a TaKKe
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mas paborel no JuHelikam W TpadaperaM. ’Oun Hxi}:ilxyx:)i}q:?xﬁf:
JBYX BHIOB: PyuKa C TPAMBIM JepiKkareseM ([I‘pr‘lff;p(m‘ ) X
(PTTI) u pyura rpaBHpoOBajbHas LaHroBas . N
( TP;®a1§eTb1 METaJIJ?H‘IECKHQ (MT-1) (puc. 84, a) ”'pill‘llr"lli?)];%dqltl'{}l(?f
AN TPABHPOBAHMS Ha OpHrMHAJIAX KapT YCJOBILIX SIaKe S
Gpaalonuxcs JEHeHHHIMH nmyHkTHpamH (rpanHuil, I]L)J}'(«'fm’mme nee:
HBIX mopor ® T. A.). OHH mpencTasBisiioT 00601‘!' ‘Ww}igmoﬁ? Tc;
IJIACTHHKH C MPOpPe3siMH Ha KpasxX. Haunna np(‘)pt-%’ilkll '”I"cnc'ngl\lsllrx
KOB MEXJy HUMH COOTBETCTBYET pasMepam rpaBUPYeMLIX Y. i

Puc. 83. Pyuxu rpasuposansuvie (PT)

snakos. Ha xaxjom rtpadapere ofo3naueHbl macutad xkaprol H
HOMEp YCJOBHOTO 3HaKa, [Jsi TPABHPOBAHUSI KOTOPOro on npeina-
3HauyeH.

Tpadapers nnacrmaccoswie (I1T-1) mpeaHazuatucinl s rpa-
BHPOBAHHSI HA OPHUrHHAMaX KapT OAHHOUHBIX H TWIONLAJHLIX YCJIOB-
HBIX 3HAKOB, H3006pa)KalOWIMXCA NPOCTBIMHI TEOMETPHMCCKuMI (pu-
rypaMu. OHH npeicrapisior coG0H HpO3PAUHDLIC HJAACTMACCOBLIC

Puc. 84. Tpadapers meramnmueckue (MT-1) (@), AHHOBAJLHLE UPHIALICHKHIOCTH
(JIII-1) (6)

MJIACTHHKY C BHIOHTBLIMM B HHX NPOHSBONBHO HJM 110 ONPELEJCHHON
pasrpake OTBEPCTHAMH COOTBETCTBYIOLLEHl (POPME U pasMepon
COIVIACHO TI'PaBHPYEMBIM NPH NOMOILH HHX YCJOBHLIM 3HAKAM.

[Tpunanaexnocrn nuHoBanshpie (JIII-1) (puc. 84, 6) npea-
3HAYEHDLI JJISI BBINOJHEHHS DPasqMYHBIX Pasdrpa(ok i LITPHXOBAJL-
HbIX pa6oT. B KOMIJEKT JHMHOBAJLHBIX NPHIAJJICAIOCTe! BXOJAT
NPONIOPUHOHAJIBIbIE JHHEHKH H JBa NPSIMOYIOJLILIX PaBLoGeapen-
HBIX TPeyroJbHHKa ¢ kateramu 50 u 100 MM,

Jlunelikn merannuveckue (MJI) npegHaszHawenusl It rPaBHpPO-
BaHUS NIPSIMBIX JIHHHH HA OpUrHHANaX KapT (KHJIOMCTPOBOH H Ieo-
rpaduueckofl cerox, pamok u Ap.). OHM HBLOTABIMBAIOTCS JBYX
BHAOB: JHHEHKa Oosbiuast pasMepoM 4,5X 1200 mwm u snneiika ma-
nasi pasmepom 4,5X 600 mwm.

Tenemxxa rpasuposanvias manas (MIT-1) (puc. 85) wupesna-
3HaueHa [IJIf rPABHPOBAHMA 10 MeTaJJIMuecKHM Tpadaperam u
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JIUHeHKe OAMHAPHLIX K INapajuleNbHBIX JIMHHE pasguuHOH TOJ-
muHe. OHa cocTOMT U3 Kopryca I, onupamumerocss Ha JBa WapHKO-
MOJIUIANHENKA 2, H peslueAep:artend 3, B KOTOPOM HEMOABHMIKHO Kpe-
nuTest pesen 4 ot npudopa I'TIJL.

Tounnpuei kommiext (TK) (puc. 86) npenHasHaueH s 3a-
Touku pesnos K npubopam I'TIJI, DK, 3K-1, BTTIN, I'TIC. On co-
JIEPXKHUT NPIMOYrOJBHYIO TOUMJIBHYI0O mNaHenb I pasmepom 120X
X 150 MM ¢ BMOHTHPOBAHHEIMH B Hee a/JMa3HOH U CTEKJISHHOMN MJIHT-
KaMH, TOYHJbHO-TPABHPOBAJBLHBIA HHCTPYMEHT 2, JBe OCH C KoJie-
caMu (MaJjasg— s 3aTOYKH pe3noB, Gonbuiag — AJas TpaBHPO-
BAHHS IO JIMHeliKe) H NMaTpoH ¢ ajmasHoll nactoit. OCH HMMeT
SKCUEHTDHUKOBOE YCTPOICTBO, NpejHasHAaueHHOe JJs YCTAHOBKH

Puc. 85. Tenmexka rpasupoBajbHas Puc. 86. Toumibublit xommiexr (TK)
magnag (MI'T-1)

pesiia NepneHAHKYJ4PHO K NOBEPXHOCTH HaHeNH B HanpaplieHHH,
napaJ/jesbHOM OCH KoJec.

TouunpHass TaHeNb MO3BOJIAET NPOM3BOJHTL 3aTOUKY M JO-
BOJKY I'pPaBHPOBAJBHEIX PE3UOB KaK NPH NOMOLIH TOUHJILHO-IPaBH-
pPOBAJBHOrO HHCTPYMEHTa, TaK H BCTaBJeHHBX B npubopst I'T1J],
I'TI-3, 3K, 3K-1, BITIH, TTIC.

I'nasa 15.

METOJUKA U TEXHUKA
T'PABHPOBAHHS OPUTHHAJIOB KAPT

§ 53. TPABUPOBAHHE OPHTHHAJIOB
TONOIrPAPHYECKUX KAPT

ITpexnae ueM NPHCTYNHTh K IPAaBMPOBAHHIO OPHIHHAJOB KapT, He-
06X0MHMO TPOBEPHTb pasMephl BHYTpPeHHeH paMKH aGpHCHOrO pH-
CYHKa, IIOJYUeHHOro Ha TpasBHpoBajspHOoM cioe. Bo wu3bexxanue
MEeXaHHUECKOro TMOBPeKJEeHHs H NPeXJIeBPEMEeHHOro CTapeHHs rpa-
BHPOBAJNBHOrO CJIOSI Mepej rpaBHPOBAHHMEM ODHTHHAJ HE00XOAHMO
3aKpeITh GyMaroff, 0CTaBMB OTKPHITEIM Y4aCTOK, Ha KOTOPOM B JHaH-
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HEI MOMEHT NpousBogutcs pabora. OpuriHan HeoGX0AHMO Npeno-
XDaHATL OT NPSMOrO COJTHEYHOrO CBETA H OT HarpeBaHHs OCBETH-
TeJIbHBIMHA JlaMnaMd. He gomyckaeres Takske XpaHeHHe ODHTHHAJIOB
BOJIM3H OTONHTEJLHBIX CHCTEM.

I'paBupoBanye OpUrHHAJNOB KapT HAUHHAIOT C pa36HBKH YIJI0B
pPaMOK TpapeLHH Ha OpPUTHHANE KOHTYpPa ¢ TOMOUIhI0 H3MEPHUTENb-
nolt nunefxn (tuna MUIIP) u nronku (maxonku). ITo yroam Jne-
JaI0T HAKOJB, MO KOTOPBLIM, HCHOJNbB3YS H3MEPHTENLHYIO JHHEHKY
M JIyNIBl, cHauajga Urjol rpaBupyloT HeGosblune KpecTnl (1-—2 MwM),
a 3aTeM TNPOBOAST PaMKy Tpamenun. Jlajee yranl paMKH Tpamernun
NepeHoCAT Ha OPHUIHHAJEB!, NpEeNHa3HaueHHHE JJIs TpPaBHPOBAHUS
rujgporpadun 1 pemneda.

DIIeMEHTHl CONEPIKAHUS OPUIHHANOB KapT TPABHPYIOT B CIERy-
Iolell IocsaenoBaTeNbHOCTH: THApOTpadus, KOHTYpHAs HArpyska,
peabed. OgHaKO B 3aBHCHMOCTH OT (HH3HKO-reorpadHuecKux 0co-
6eHHocTel KapTrorpadupyeMoll TEpPHTOPHH, CPOKOB CO3AaHUST KAPTEL
M JPYTMX NPUYMH I'PABHPOBAHHE MOMKHO BeCTH OJNHOBPEMEHHO Ha
HECKOJIbKHX ODHIHHAJIAaX HJIX B WHOH NOCHeLOBATENBHOCTH.

Opuzunan eudpoepaguy rpaBUPYIOT B CAEAyIOMEH Iocaenosa-
TEJbHOCTH:

ypessl BOIEI, MOJEHI, MpHYadsl H JpYyTHe YCAOBHHE 3HAKH, TIpe-
priBamoImMe GEperoBYI0 JIHHHIO M Teuaraemble CHHEeH Kpackoll, uc-
TOYHHKH (KJIIOUH, POJHUKH);

GeperoBas JIMHUA MOpell, 03ep ¥ LPYrHX BOLOEMOB;

PEKH M KaHaJbl, H306pakaeMble B IBe JHHHUH;

PEKH H KaHaJbl, H306paskaeMble B OIHY JHHHIO;

IIPOYUHE 3JeMEHTH, OTHOCSIIHeCs X rreaporpaduu;

H3064aThl.

3HaKun OTMETOK ypesoB Boj rpaBupylor npubopamum DK, IK-1
wru DTTIN.

3HaKH MOJIOB M NPHYAJOB I'DABHPYIOT 1O JHHEHKe COOTBETCTBY-
IOIHMH pesnamy, BcrasaeHHsIME B MI'T-1, T'TIJI unw rpaBrpoBasb-
HYIO PYUKY.

TeXHHKA IPaBHPOBANHS GEPEroBOH JHHHH MOpeH, 03ep M ApY-
I'HX BOJOEMOB 3aBHCHT OT TOJIIMHBEl JIUHUM. DBeperoByn JHHHUIO
rtomuuHol 0,1 MM MOXXHO I'paBHPOBATL KaK WIVIOH ¢ OCTPOH KOHH-
YeCKOA 3aTOUKOH, BCTABJAEHHOH B TPABHPOBANBHYI0 PYUKY, Tak
M peslOM, 3aTOUEHHHIM B BHAe cTaMmeckH, BcraBienusM B I'TIJI nmn
I'TI-3. YUto6m TOMuMHA JHHUM Obia ONMHAKOBOH, pyuky Heo6Xo-
JHUMO JepKaTb BEePTHKAJLHO HJAM C HeGoanbiiuM HaxjoHOM. IlpH
3TOM [aBJIeHNe Ha HIY HOJKHO OBITh PABHOMEDPHEIM.

Beperosyio quauio ToamuHol 0,15 MM m Gojee TpaBHpPYIOT pes-
IIaMH, 3aTOYEHHBIMH B BHJE CTaMeCKH, BcraBjeHHRMH B [T1JI mam
I'TI-3.

BeperoByio JHHHIO, H306pa)KaeMyl NYHKTHPOM, TDaBHPYIOT
CMJIOLIHON JIHHHWeH, a 3aTeM NepoM ¢ TYWbIO 3ajHMBAlOT IIpOMe-
FKYTKH MEXIY MITPUXAMH, HCIOJIb3YS TPH 9TOM IaNeTKy.

YcnoBHBIH 3HAK 06prBHCTI:Ix 6eper03 rpaBUPYIOT HIJOH ¢ OCT-
pofl KOHHYECKOH 3aTOYKOH, BCTABJIECHHOH B IPABHPOBANBHYIO PYUKY.
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Brayane rpaBupyloT GeperoByio JHHHIO, & 34TeM 3YGUHKH, NpHYeM
HX TPaBHPYIOT 3a OJAMH NpHeM, He orHHMas pyxku. Ecan BHYyTpH
3y6uuxa ocrajcs cJaolf, To ero BLHIGHPAIOT B KaKOM-HHOYAL OJHOM
HanpaBjJeHuy — K BepwuHe ujaH ocHoBaHuioo. Hesnbsss BHIGHpaTh
CJIOH KPYrOBHIMH JBHKEHHSMH, TAK KAK MOXKHO HCIOPTHTL PHCY-
HOK 3HaKa. 3yOuHKHM JHOJXKHBL OBIThb IePIeHIHKYJIAPHL K Gepero-
BOI JINHMH H pacroJiaraThCsl pPaBHOMEDHO.

Pexu, usobpaxiaeMple IBYMS JIMHHSAMH, MPaBHPYIOT TaK iKe,
Kak GeperoByio JHHHIO Mopedl u ozep. Peku, usoGparkaempie na-
panneNpHEIMH JHHASMH, I'PaBUPYIOT NBOAHBIMH pesuaMu. KawaJgbl,
H3ofparkaeMple ABYMS HAPaJJIeIbHBIME JIHHHSMH, TPaBUPYIOT IO
oOrlyHON JiMHelKe NBOHHBIMH pe3laMi, BCTaBJdeHHLIMH B MIT-1
uan T'TIJI. Kpome Toro, TakMe KaHaJjsl MOXKHO IPaBUPOBATh HIVIOH
Cc ocTpo¥ KOHHYECKOH 3aTOUKOH, BCTaBJIEHHOH B TPaBHPOBAJBHYIO
PYUYKY, ¢ IpHMEHEHeM IPONOPLUHOHAJIBHEX NHHEEK.

[Ipexxne yeM HPHCTYMHTL X I'PABHPOBAHHIO PeK, H306parkaeMbIX
B OLHY JIHHHIO, HX HEOGXOAHMO pPasbHTb MO TOJNLIMHE HA YYACTKH.
Curauana rpaBHpPYIOT IVMIABHLIE PeKH, a 3aTeM NpHTOKH. Takofl mo-
PALOK HEOOXOAHMM MJS TOr0, 4TOOB NPAaBHJIBHO OTPA3HThL COMOIUYH-
HEHHOCTh DEK W OBecleydTb Xopollee CJaHfHHe JHHHH. Pexku ToJj-
ol o 0,15 MM rpaBHpYyIOT ursofi ¢ Kpyraofl 3aToukoi, BCTaB-
JIeHHOH B pyuKy. PaBHOMepHOe YTOJILIEHHE peK TOCTHraeTcs mny-
TeéM NOCTENMeHHOro YBeJTHUYeHHs JaBJEHHS Ha uryy. Pexu TOJUIHHOIM
cepime 0,15 MM rpaBHpyIOT pesuamH, BcTaBaeHHBIMH B I'TIJI mam
I'IT-3. [TocTeneHHoe YTOJIIEHHE peK B JaHHOM Cjlyuae MOCTHrAeTCst
CMeHOH pesnoB, KOTOPYIO Jyulle BEIIOJHATh B MeCTax Iepeceue-
HHSl peK ¢ APYTHMH 3JeMeHTaMH WJIH NPH CIUSHHH pek. PaspbiBEl
WM Y3JBI, 00pDa3yloliHecss B pe3ynbTaTe CMeHB pe3loB, WCIpaB-
JISIIOT HTJIOH ¢ OCTPOH KOHHYECKOH 3aTOUKOH.

Kanaanl, n3obpaxaeMmple OnuHapHO#E nunuell ToamuHol 0,1 MM,
TPaBHPYIOT N0 JHHeflke MII0H ¢ OCTPOH KOHHUYECKOH 3aTOUKOil,
BCTABJEHHOH B PYUKY, a NpH TojuiiHe JuHHE cBoiule 0,1 MM — pes-
LOM, 3aTOYEHHLIM B BHJEe cTamecKH, BcrasjeHHuM B MIT-1, T'TIJI
unn I'TI-3. Kanansl, uzoOpaxcaemble TOUEUHLIM NYHKTHPOM, IPaBH-
pytor npubopamu IK, 3K-1 uan ITTIH, cnenas npegsapHTeNLHYIO
pasrpadKy KapaHZalloM, a KaHasdpl, H300paxaeMble JIHHEHAHBIM
INYHKTHDOM, TPaBHPYIOT 1o TpadaperaM. YcioBHBI 3HAK Habepex-
HBEIX BHIIOJHAOT COOTBETCTBYIOLIHMH  DEe3LaMH, BCTABJIEHHBIMH
B pyuky, I'TIJT wan T'TI-3; npe rpaBHPOBAHHH NOMEPEYHLIX LITPH-
XOB NPHMEHSIOT Tpadaper.

3HaKku Karouell, pOLHUKOB, KOJOALEB C BETPSIHLIM JIBUrATE/CM,
refizepoB, 0OGOPYNOBAHHBIX HCTOUHHKOB H (OUTAHOB TIPaBHPYIOT
nanrorpadamu I'I'TT non MHIT, a snaku raaBubiX KOJOJAUEB B CTell-
HBEIX H IOYCTBIHHBIX MECTHOCTSIX, OOBIUHBIX II apTe3HaHCKHX KOJOZ-
11eB — 3JIEKTPHYECKHM KPOHLHUPKYJIeM. 3HAK BOAOXPAHHIHIL M HOMK-
IeBLIX fIM, He BBIpAXKAIOIUMXCS B MacliTabe KapTel, TPaBHPYIOT IIO
Tpadaperam. 3HAK BOJOTMPOBOAA I'PABHPYIOT 3a JLBa IpHeMa: BHa-
yaje Hraofi ¢ OocTpof KOHMYeCKOH 3aTOYKOH NPOBOAAT JIHHHIO,
a sarem c momompio IK, IK-1 mmu IITIN nenawt touxy. [Npu
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rpaBipoBaHHM 3HAKOB I1OJ3eMHLIX BOZOIPOROJOB NpHMeHsIOT TPa-
(baper. ¥V KaApH30B B IIepByI0 Ouepelb TPABUPYIOT IYHCOHBI, a 3a-
TeM JIMHeHHbIe 3jeMeHThl N0 TpadaperaM. BoJHONOMBI H GYHBI
rpaBUpyIOT N0 JuHelike pyuxoll, MI'T-1, I'TIJT uau I'TI-3.

~ 3Hakd G6OJIOT M COJIOHYUAKOB I'PaBHPYIOT MITPHXOBAJBHBIM MNpH-
Gopom. HeGoublune yyacTky 3THX yCHOBHHX 3HAKOB MOXKHO IPaBH-
POBATH UNVIOH ¢ OCTPOH KOHHYECKOH 3aTOUKOH, BCTABJEHHON B PYUKY,
C MPpHMEeHEHHeM NPONOPLHOHANLHEIX JIIHEEK.

OcranbHble ajeMeliTsl rHAPOrpaduy, PUCYHOK KOTOPLIX AHAJO-
CHYEH PACCMOTPCHHLIM BbIlIE YCAOBHBIM 3HAKAM, IPaBUPYIOT TEMH
XKe crocofaMH.

ITognucu u306aT H OTMETKH IVIyGUH TPaBHPYIOT MAHTOrpadoM.
OcranbHble Haanmucd (HAsBaHHsT MOPeH, 03ep, pPeK H AP.) BHIIOJ-
HSIIOT Ha OpHrHHaJe NOAMHUCEH.

Opueunanb, KOHTYpa TPABUPYIOT B CIEAYIOMEH IOCIEHOBATENb-
HOCTH:

BHYTPEHHSISI M BHELIHSAS PAMKH,

KOOpJMHATHAS CETKa,

ONOPHBIE NMYHKTE, OTMETKH BLICOT,

DJIEMEHTHE THAPOrpaduy M THAPOTEXHHYECKHE COODYXKEHHS, Iie-
yaraeMble YepHLIM I[BETOM,

JKeJleaHble JOPOTH H COOPYKEHHS NPH HHUX,

HaceJeHHble NYHKTHI,

IPOMBIILJIEHHEIE, CeIbCKOXO3GACTBEHHbIE M COLHAJNbHO-KYIbTYP-
Hble 06'BEKTHL, ‘

IIOCCeHHBIe M TPYHTOBLIE AOPOTH, TPOIHI,

IpaHuLBl H OrpaKAeHHs,

sJeMeHTH pefbeda, neyaTaeMble YEPHEIM IBETOM,

pPaCTHTebHBIH TOKPOB H TPYHTHL.

ITepen rpaBupoBaHMeM paMKH [AeJIAIOT HAKOJL BEpPLIHH ee
YTJIOB.

BuyTpeHHIol0 paMKy H KOOPAHHATHYIO CETKY TpPaBHPYIOT IO
METANNHYCCKON JHHeHKe HIVIOH ¢ OCTPOH KOHHUECKOH 3aTOUKOH,
BCTABJEHHOH B I'DaBHPOBAJLHYIO PYUKY. BHEIIHIOI pPaMKy MOIKHO
rpaBHpOBaTL HECKOJAbKUMHE crnocobamu. Ilpn Hamumuum npubopa Ans
rPaBHPOBAHHMA PAMKH M COOTBETCTBYIOIIEr0 peslla MHHYTHYIO H
YTOMILEHHYIO PaMKH MOXHO TPaBHPOBAaTh 34 OMHH IpueM. BHeum-
HIOI0O DaMKy MOXXHO TDPaBHPOBATb TakKXKe PE3IOM, BCTABJEHHEIM
B I'TIJI wan MTIT-1, npu aTOM OcHOBaHHe (JIe3BHE) pe3ua HOJKHO'
pacrnosaraThbcsi NEpNeHAMKYIfpHO K Kpalo JauHekxu. [nsa Gosee
YAOOHOrO IrpaBHPOBAHHMS PaMKH MaJoH IDaBHPOBANLHOH TeNe:KKOH
CTepIKeHb, HeCYLIHH pe3lefepKaTesb, CIeIYeT W30THYTL TAKHM 06-
pasoM, uTOOBl Kpas pealla H OJHOr0 ONOPHOTO INaPHKOIOAIIHI-
HUKA JIeXaJd Ha ONHOH JIHHMH. YTOJLIEHHYIO BHELIHIOIO DaMKy
MOXHO TPaBHpPOBATb IpaBHpOBaNbHON pyukof. Ilas atoro BHayaxe
HTJIOH ¢ OCTPOH KOHHUeCKOH 8aTOYKOH TIPaBHPYIOT BHEUIHHe KOH-
TYpHl, & 3aTeM pe3lLOoM, 3aTOUEHHBIM B BHIe CTaMeckH, BuIOHpAIOT
CJIOl MeXAY JNMHHAMY, INpPH 9TOM IIHDHHA pesua AOJKHaA OLITh
Ha 0,06—0,1 MM menble o6ulell WHPHHBL PAMKH.
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[Tpu pas6usxke MHHYTHbIX ¥ CEKYHIHBIX JHeJeHUH npHMeHsAOT
CHenHaibHylo NPO3payHyio NaneTky, KOTOPYI HOAKIANBBAIOT IO
opuruHan. Kpaiinne GoKoBble JIHHHH NajeTKH COBMEM[AIOT C BHYT-
PEHHHMHU JIMHHAMHE paMEKH KapTol, ITOCJAE 4Yero IIPpOH3BOAAT pasﬁx‘mxy
MHHYT U cekyHA. IIpu pasbuBKe KHJIOMETPOBOH CeTKHM BHayaJje IpH
IOMOLILH MaclTabHOH JIMHEHKH M H3MEpHTeNs OTKJIaLBBalOT Kpaf-
HHE OPMEeHTHPbl (KMJIOMETPH), a 3aTeM NOAKIAALIBAIOT IOJA OpH-
CHHAJI TajJeTKy C KMJIOMETPOBOH CETKOH, COBMEILAIOT €& C HAHEeCEH-
HEIMM ODHEHTHPAMM H NPOM3BOASAT pasbuBKy. IIpu OTCYTCTBMH ma-
JeTKH pas3bHBKY BceHl KHMIOMETPOBOH CETKH MOXKHO TMpPOU3BOIHUTD
IpPH IOMOLIH MaclITabHOH JHHEHKHY U H3MepHTeJ.

Bce 3Haku ONMOPHBIX IYHKTOB I'PABHPYIOT NPH IIOMOIIM NaHTO-
rpagos I'TIT wnu MHIT nan tpadaperos. Ilpu stom mia npaBuiIb-
HOTO OPHEHTHPOBAHHA TPABHDPYEMBIX 3HAKOB OTHOCHTENLHO PaMKH
KapTel MOJ OPHIHHAJA HeoOXOAMMO NOAKJIAAbBATH IAJeTKy, Ipei-
CTaBJMASIIOMIYIO cOBO0H PAJ MapasyieNbHbIX JTHHHH.

Jns rpaBupOBaHHS 3HAKOB CKaJHCTBIX GEPeros MPHMEHSIOT
JBe UIVIEl ¢ OCTPOH M KPYTJIOH KOHHUECKOH 3aTOYKOH, BCTapJisgeMble
B TpaBHpoBafjbHBIe DYyukH. TOHKMe IWITPUXH TpPOpPe3anT HUraoH
¢ OCTPOH KOHHUecKoll 3aTOUKOH, a GoJsiee TOJICTHIE M INTPHXHM CYTOJI-
LIeHueM — HIVIOH ¢ KPYIVIOH 3aTOUKOH.

3HaK MeCT CKOIJIEHHs IIJIABHHKA TPaBHPYIOT IO Tpadapery.

YenoBHEIE 3HAKM, MMEIOLIMe CJIOXKHBIH DHCYHOK, TakHe Kak MO-
CTHl, He BhIpaxkaromuecss B MacmTabe KapThl, BOZOMEPHEE MOCTH H
GYTIITOKH, IJOTHHB, UHPHTH, SIKOPHBIE CTOSIHKM M INpHCTAaHH 06e3
060DY/IOBAHHEIX IIPHYAJOB, NPHCTAHH C OBODPYZOBAHHBIMH IpHYa-
JlaMH, He Bblpaxaloliecs B Maclutabe KapTel, KAMHH IOABOJHEIE H
HaJBOJHbIE, MasKW, OTHH, IIOCTOSHHBEIE 3HAaKH OeperoBoil peuHOH
CHTHAJH3alHH, HMeEIOHe 3HaueHHe ODHEHTHPOB, KeJe3HOLOpPOHK-
HHe CTaHUHH, pasbe3iwl, MaaTtdopmel, ceMadopsl H ApYyrue, rpa-
BHPYIOT IPK TOMOL nautorpada.

3Haku, pelKo BCTpeyallnuecs Ha Tomorpadudeckux Kaprax, ta-
Kue Kaxk 6aHKM Majoro pasmepa, CcKaJjsl HaABOJHHE, NJaByyHe
MasgKH U IJIaByure OTHH, CBeTsllgecd OyH, CyXHe JOKH, 3JJIMHIH,
CJIMIB, HAK/IEHBAIOT.

3HaKH Da30OpaHHBIX JKeJE3HHIX LOpPOT, (QYHHKYJepoB u GpeM-
c6eproB rpaBHpPYIOT ABOHHEIMH pesmaMmu, BcraBieHHeiMu B [TIJL
Hlameykn Ha TPAMONHHEHHEIX YyYacTKaX YCJOBHHIX 3HaKOB (yHH-
KyJnepoB H 6pemc6eproB BrHIGMpaloT nmo Tpaaperam pesmom, 3aTo-
YEeHHBIM B BHIE CTaMecKH, MpHueM IMHPHHY pe3na Gepyr Ha 0,05—
0,1 MM MeHblile MHPHHBI ROPOTH C TEM, UYTOOHI pesel] BLIGHpAJ CJIOH
TOJILKO B TIpefenaX JHHEH, orpaHHumBaiomux nopory. Ha kpusosu-
HeHHHX yyacTKaX NPOU3BOAST NIPeJBAPHTENbHYI0 pasrpadky ma-
lIeyeK, KOTophle 3aTeM BEIGHpatoT npu nomomu I'TIJT.

3Haku GJIOKNMOCTOB M IYTEBHIX MOCTOB MOXKHO T'PaBHPOBAThH He-
CKOJILKHMM CrocoGaMHu: NpH MOMOWH npubopa JJasi IpaBHPOBAaHHUA
CTpOEHMH, MeTaNJHYeCKHX H IIJIaCTMaccOBBIX Tpacdaperos.

B nepBoM ciyuae IMPHHA YCJIOBHOTO 3HAKA ONpeNessieTcs M-
DHHOH pesna, a AJHHA ycTaHaBjHBaeTcs no JuMOy mpubopa.
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Bo BTopoMm cayuae 6epyT pesel, 3aTOYEHHBIH B BHAe CTaMECKH,
UIHPHHA OCHOBAHMST KOTOPOrO COOTBETCTBYET IUHPHHE YCJOBHOTO
3HaKa, BCTaBJAIOT B NPHOOD LA TPaBUPOBAHHS JHHHI ¢ 3aKpemn-
JIEHHLIM BPAlLAIOIMMCSl CTEPIKHEM UJH B MaJylo TPaBHPOBAJILHYIO
TeJeXKYy M IpPH IIOMOLIM MeTaJyIM4ecKoro tpadapera rpaBHpyIOT
HeoOXOIUMBII BHAK.

B rtperbem caydae rpaBMpoBaHHe NPOM3BOASIT 34 jBa IpHEMA.
Brauase urmo#t ¢ ocTpoit KOHHUECKO!l 3aTOUKOH, BCTaBJEHHON B rpa-
BHPOBAJbHYIO PYUKY, OKOHTYDHBAIOT 3HAK CTPOEHMs H, He OTHHMAS
Tpadapera, pe3noM, 3aTOUEHHLIM B BHJ€ CTAMECKH, BRHIOHPAIOT CJIOH
BHYTpH Hero. YtoObl pesell He BHIXOJNHJ 34 Kpas OKOHTYDEHHOIO
yuacTKa ¥ He nospelius TpadapeT, wHpHHY pedna Gepyt Ha 0,05—
0,1 MM MeHbIle IIHPHHE! YCAOBHOIO 3HAKA CTPOEHHSI.

3HaKH Jeno, BOK3aJOB, BHIpAXaIoOUUXcs B MacliTabe KapThl,
IpaBUpPYIOT O JIHHeHKe pe3uoM, 3aTOUEHHHM B BHIE CTAMECKH,
IpHM 5TOM IUMDHHA peslla A0JXKHA COOTBETCTBOBAThH IMHPHHE YCJIOB-
HOro 3Haka. Ecju IIHpHMHA YCIOBHOIO 3HAaKa GOJbLIe LIMPHUHEBI ca-
MOTO GOJBILOrO peslld, TO ero BHAYaje OKOHTYPHBAIOT HIVIo# c oc-
TPOH KOHHUYECKOH 3aTOUKON, a4 3aTeM pPeslOM, 3aTOUeHHBIM B BHIE
CTAMECKH, 34 HeCKOJIbKO NPHEMOB BLIGHDalOT CJIOH BHYTPH 3HAKA.

Hacenennsie myHKTE, M306paskaeMble KBapTajnaMH, rPaBHPYIOT
B TaKo# MOCTIEeNOBATEJLHOCTH: O8BEeKTH, HMeIOlMe 3HAueHHEe OPH-
EHTHPOB (IIPOMEIIJIEHHbIEe OGBEKTH, COOPYKeHHs GAlleHHOro THIA,
UEepKBH M Ip.), TJaBHEE YJHIOL, NMPOUHE YAHIE M NPOE3AH, IOo-
CTPOHKH B KBaprajax.

Beiparouinecss OrHeCTOHKHE CTPOEHHS, OTHEJLHO PpAaCHOJOXKeH-
HEIE IBODHI, pa3pylleHHBle H TOJAypa3pylUIeHHBIe CTPOEHHS, MMelo-
IIHe 3HAUGHHE OPHEHTHPOB H HEe BHpaxkawomuecas B Macurabe
KapTH, LEPKBH, YACOBHM, MeYeTH, CTOAHKM IOPT, YyMOB, IPOMBINI-
JIEHHblE, CeJbCKOXO3SHCTBEHHBIE ¥ COHNHAJbHO-KYJAbTYPHEIE OOB-
eKTHl I'PaBHpPYIOT nauTorpadomM.

ITpsiMonuHeHHEIe YIMIBE B HACGNEHHLIX NYyHKTaX IPaBHPYIOT Mr-
Jqoft ¢ ocTpofl KOHHUeCKOH 3aTOWKOf, ¢ WPHMEHEHHEeM IPONOPLHO-
HAJNBHBIX JUHeeK. Kpome TOro, MX MOXKHO T'PaBHPOBaThL ABOHHBIMH
pesuaMH, BCTABJIEHHEIMH B NpHOOp 1/ IDaBHPOBAHHSA JHHHH HIH
Manyio TPaBHPOBANLHYIO Tesexky. LHoau yaumsl HenpaAMOJHHeHRHB!
W He BBIPAXKAIOTCH B MacmTabe XKapTH, TO HX TPaBHPYIOT ABORHBIMH
pesuamu, BcrasjgeHusiMu B I'TLJT.

[Tocne Toro Kak KBaprajsl HATPaBHPOBAHBLI, TPABHPYIOT KH-
JIBle ¥ HeXKHJIble CTPOEHHS BHYTPH HHX TaK e, KaK 3HaKu OJOK-
OCTOB.

Ilepen rpaBUpOBaHWEM YCJOBHEIX 3HAKOB JIMHHH CBSI3W, JHHHH
3JeKTPONEPENaY, Ta30MPOBOLOB, HE(PTENPOBOAOB, MOABOAHEIX H TOXL-
3eMHBIX Kabesell, TUHHA Pa3BeJOUHBIX I'eOJOTHYECKHX WypQhoB IKe-
naloT pasrpadry KapaHLamom.

YenosHble 3HAKHM INOCCEHHBIX M TPYHTOBEIX JOPOT TIPABHPYIOT
[OCMeZIOBATENIBHO OT BHICHIErO Kaacca K HusmeMmy. Pexomennyertcs
cHAvana T'PaBUpPOBATL KPHBOJMHEHHHIe YWACTKW JOpPOT, a 3aTeM
npamosauneitusie. Ilpn causnun ABYX A0pOr HeoOXoAMMO o6paInarTh

137



BHUMaHHEe Ha TO, YTOGLl JHHHH MOABOJHMOI JOPOTH HE NepeceKkaJu
paHee HarpaBUPOBAHHBIH PHCYHOK.

[TpssmMosuHeHBe yyacTKH AOPOr, H306paKaIOUHXCA NYHKTHP-
HBIMH JHHHAME, TpaBupyoT no tpadaperam npudopamu I'TIJT npu
3aKpeneHHOM BpAaLIAIOUIEMCSl CTeprKHe HJIH MaJoH TIpaBHPOBalb-
HOH TeseXKKOH.

3HaKk [OporH ¢ JAepeBSHHLIM MOKPLITHEM TPABHPYIOT 3a JBa
IpHema: BHauaje TPaBUPYIOT KOHTYP JOPOTM JBOHHBIM pesIOM,
a 3aTeM MONEPEUHBIE WITPUXM HMIVIOH ¢ OCTpOH KOHHUecKoil 3aTou-
KOH ¢ NMpUMeHeHHeM NMPOINOPUHOHaNbHLIX JHHeeK.

[Ipu rpaBHpOBaHMM 3HaKa JOTKOB IJSI CycKa Jeca M JAPYrHX
MaTepHasioB JesqaloT IpelBapHTeJbHYIO pasdrpadKky KapaHAalloMm
H HCTIONB3YIOT NJacTMaccoBble Tpadapersl.

3HaKH rocysapCTBeHHBIX TPaHHI H IPaHHI aIMHHHCTPATHBHOTO
JeJeHHsT TPaBHPYIOT COOTBETCTBYIOLUMMHE pe3laMH, BCTaBJIEHHBIMH
B ['T1JI, I'I1-3 wan MIT-1. TIpamosnuHelHble YIACTKH IPaHHI, I'pa-
BHPYIOT 10 MeraJjniuueckaM tpadaperam. Ilpu rpaBupoBanuu rpa-
HHI C TOACEYKAMH BHauaje NPOBOJAT JIMHHIO TpPaHUIB, 3aTeM
TpadapeT CMeIAOT BHH3 M IO BEPTHKAJNBHLIM CTOPOHAM BHIpe3a
Tpadapera NpoBOAAT mMOAceukH. TOUKM AJIA TpaHHL TPaBUPYIOT
sMeKTpUuecKUMU KpoHUHpKynamu unu DITIM. Ecnu mexnay urrpu-
XaMu TPaHHI PACHOIOMKEHO 10 OLHOH TOUKe, TO HX CTABAT Ha
ryias, eciiw Xe Gonbiue, TOrZa tpadapeT CMellalOT BHH3 H MPOTHB
BEPTHKAMBHBIX IITPHXOB CTABAT METKH, MO KOTOPLIM TPaBHPYIOT
ToukH. KpHBONHHeHHbIE YUacTKH TIPaHHUL NPeJBAPHTENBHO pasMme-
Ya0T KapaH[IaloM NpH nmoMolld Tpadapera WM CTABAT MENKHE
HaKoJibl, a 3ateM rpaBHpyIOT npu nomouwu npuGopos ITLJT mam
I'TI-3. IIpu rpaBHpOBaHHK TI'PaHHUL HEOOXOAHMO CTPOro CJAELHTL 34
TeM, uTOOBl OceBad JIHHHS TPaBHPYEMOro 3HaKa pacnoJjaraJach
TOYHO MO OCEBOH JUHHY ero abpHcHOrO H300parKeHHH.

dueMeHTH penbeda, meuaTaeMble YEPHBIM IBETOM (3HAKH Ie-
peBaJsioB, CKasJ-OCTaHUOB, OTHENbHO JIeXKaUulMX KaMmHell, cKomseHHs
KaMHel, BXOLOB B Mellepbl H TPOTLI, KPaTepoB BYJKAHOB, He BbI-
paxammuxcs B Macutafe KapTel, KPaTepoB TPA3EBBIX BYJIKAHOB),
rpaBupyIoT maHTorpadom.

T'paBHpOBaHEE 3HAKOB PACTHTEJNLHOTO MMOKPOBA W TPYHTOR Ha-
YHHAIOT ¢ KOHTYPOB, KOTOpbLIe 34TEM 34MNOJHSAIOT COOTBETCTBYIO-
MHUMH YCJAOBHHIMH 3HAKRAMY,

3HakH OypesoMa, BLIPYOJEHHOTO Jeca, JYroBOH pPaCTHTENLHO-
CTH TPAaBUPYIOT IO MJIACTMACCOBHIM Tpadaperam.

3HaKH MPOCEK TPaBHUPYIOT MO MeTananueckum Tpadaperam.

YcioBHBIE 3HAKH, HMEIOLIME pPHCYHOK, AHAJOTHUHLI 3HAKaM
3JIEMEHTOB THApOrpauH, TpaBUPYIOT TAKHMH XKe CrocofaMu.

CnoKHEIE YCJIOBHBIE 3HAKH DACTHTENBHOIO NMOKPOBA W T'PYHTOB,
TaKHe KakK OTAesNbHEIEe pOLIH, He BHIpa)alolmuecss B Macuurabe
KapTel, OTAENBHO CTOSILIHE NePeBbsl, UMEIOllNe 3HAUEHHE OPHEeHTH-
POB, MaJbMOBLIE POIIM H OTAENLHBIC MaJIBMBI, rOpenble I CyXOCTol-
Hble Jieca, TOPOABl KYCTAPHHKOB, KOJIOUHE KYCTAPHHUKH, caxcay,
CTJIAHHK, BUHOTPAJHHKH, MaPHUKH, PHCOBRIE MOJS, MJAANTALHI TeX-
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HUYecKUX KyJabTyp, BLICOKOTPABHAN PACTHTENLHOCTL, KaMBILIOBhIE
Il TPOCTHMKOBBIC 3aPOCJ]M, MOXOBasl M JHLIAHHMKOBAS PaCcTHTEJb-
HOCTh, TAKLIPLI, KOUKOBATAA IOBEPXHOCTb, TPABHPYIOT IAHTOrPadoM.

Yc/aoBHBIE 3HAKH MOPOABI H XapaKTEPHCTHKH Jieca HAKJICHBAIOT
Ha OpHTHHAJe NOANHCEH.

[TocTenenHnI mepexo OT BEICOKOIO Jeca K HH3KOpocaoMy (Kap-
JHKOBOMY) HJH PENKOJeChlo, H306paxamomnics Ha CheMOUYHOM
OpPHTHHAJE TOUEUHHIM NYHKTHPOM (KOTOPEIH He IOKaskIBAEGTCS Ha
OTIeYaTaHHOH KapTe), BLIUEPUHBAIOT TYWIbIO HAa OOpPaTHOH CTOpPOHE
JAMANO3HTHBHOM Konuu KouTypa. [locsie H3roTOBJEHHST COBMEILEH-
HOH ,ZJ‘I/IaIIOSM’I‘IvIBHO}uI KOITHK BI:IqepqEI—IHbIﬁ ITYHKTHP € KOIIHH KOH-
Typa yAAaJsIoT.

Opueunans peavetha TPaBUPYIOT B CJACAYIOIEH MOCJEIOBATEb-
HOCTH:

3leMeHTEl pesabeda, He BHpAarKaloOUHecss TOPH3OHTANSIMH (00-
PLIBBI, OBPATH, MPOMOHHEI, OCHINH, CKAJbl, JABOBHIE IMOTOKH H T. I.);

IPYHTHL H MHKPO(GOPMEBI 3eMHOH IIOBEPXHOCTH, Il€UaTaeMhEEe HAa
KapTe KOPHYHEBOH KpacKOH (NMecKH, rajJeuyHHKH, KaMeHHCTEIE poc-
CBINH, KaMEHHCTHIE, TVIMHHCThIE H INEGeHOYHBIe NOBEPXHOCTH, IIO-
BEPXHOCTH ¢ GyrpaMu, IONHIOHaJbHEIE [TOBEPXHOCTH) ;

YTOJILIEHHBIE TOPH3OHTAJH;

TOHKHE TOPHU3OHTAJH.

YcnoBHLIM 3HAK CKaJ I'PaBHPYIOT TaK ¥Ke, KAK H cKaJaHcTHe Oe-
pera: ABYMS HIJaMH C OCTPOH M KPYNJIOH KOHHMYECKOH 3aTOUKOH.

JlaBoBble TOTOKH TPaBHPYIOT 3a [OBa NpHEMAa: BHauaje HIJOH
C KPYIVIOH KOHHYECKOH 3aTOYKOH TPaBHPYIOT JHHEHHLIE 2JIEMEHTEHI
C YTOJILEHHEM, a 3aTeM TOYKH.

I'paBupoBaHMe 3HAKa OCHIIeH TBepAbIX NOPOA (KAMEHHCTO-ILE-
GEHOUHEIX, TaJeUHHKOBBIX) OCYIIECTBJSIETCS 34 HECKOJLKO IPHEMOB.
B mnepBywo ouepeib rpaBHpPYIOT OpPOBKY M NPOMOHHEL. 3areM rpa-
BHPYIOT TPEYrOJBHHKH HJM OBaJbl H B IOCJEJHIO Ouepelb TOUKH.

3HaKH 9M, KypraHoB, KaPCTOBHIX BOPOHOK, HE BHIpazKaroUIHXCS
B Macuitafe KapThl, OUHGPOBKY TOpH3OHTAJNeH, XapaKTepHCTHKH
oGpHIBOB, OBpParoB ¥ IPOMOMH IPaBHPYIOT HaHTOrpacdoM.

[Ipu rpaBHpPOBaHHH 3HAKOB OYTPHCTBIX, TIPANOBBIX, MIIOHHEIX,
JYHKOBBIX H SIYEHCTHIX IIECKOB B MEPBYIO OYepellb BLINOJHSIOT TOUKH
Gojiee KPYIIHOrO AMaMeTpa, ONPeJeNfiollle PHCYHOK YCJOBHOTO
3HAKa, a 3aTeM — 3amoJHsSIOUHe. 3HaK TOBEPXHOCTH C Gyrpamy,
He BHIpaxalomefics B Macumitabe KapThl, U 3HaK NOJHrOHaNLHON
[I0BEPXHOCTH IPABUPYIOT MO Tpadaperam.

JlvHue ropusoHTasefl TPaBHPYIOT TaK XKe, Kak GeperoByio JiH-
Huwo. [TpHyeM HeOOXOAMMO YMeTh IPABHPOBAThL BO BCeX HaNpabJile-
HHAX M CTApaThesl pexke NpepulBaTh JHHHIO. PasphlBL Jyylle NmpH-
YypOUHBATL K MeCTaM TiepPeceueHHsi TOPU3OHTaNeH C APYrHMH 3Jje-
MeHTaMH, TOrja, B ciyuae oOpasoBaHUS y371a NPH HETOUHOM IIO-
MafaHHM MrJOH B NPEPBAHHYIO JHHHIO, OH TIEPEKPOETCS IPYTHM
sneMeHTOM. ECAH TPYJHO [JOBECTH TOPH30HTANb JAO II€pPeceueHHs
¢ JPYTHMH 3JeMeHTaMH, TO TPEPHBAIOT ee HA GoJjiee NOJOTHX yua-
CTKaX, TaK K4K B TAKHX MecTax Jerde IONACTb B IIPEPBAHHYIO JIH-
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HHI0. YUHTBIBAs 3TO, JOLHMHBL, [0 KOTOPHIM He NPOTEKAIOT peKH
H B KOTODHIX HET IIPOMOMH, CJIeflyeT IPaBHPOBATbL 34 OAHH NpHEM,
He oTtHuMast pyxu. [ophsoHTayun ciaeayer 3amMblKdTh CIpPaB4 Ha-
JIEBO, TaK KaK IPH 3TOM XOPOIIO BUAHBLI KOHLI 3aMbIKAEMOH JIH-
HHUH U HIVIHL

[Tocne oxkoHYAHMs TPaBHPOBAHMUSA KaXKAOr0 OPHIHHAJA BBIIOJ-
HSIOT CBOAKY €r0O 3JEeMEHTOB COAEPXKAHHSA 0 paMKe CO CMEKHBIMH
JIHCTaMH.

§ 54. TPABUPOBAHME OPUTHHAJIOB KAPT
MEJIKHX MACHITABOB

DJ/IeMeHThl COJePKaHHsl OPHIMHAJIOB MeJKOMacluTabHbIX KapT rpa-
BUPYIOT B TOH Ke IOC/IEN0BATEJIbHOCTH, YTO H TONOrpa(pHYECKHX.

DJieMeHTH KOHTYPHOIl Harpyskd MejkomaciutalHBIX KapT rpa-
BHPYIOT Ha HECKOJbKMX OpPHTHHA/JaX, TaK KaK OHHM I1eyaTaroTcs
pasHbIMH KpackaMH. DJIeMeHTH, TpeOyloliHe HauGOJee TOYHOroO
COIVIacOBaHMs C THApOrpaduell, HanpuMep HaceJeHHbIE NYHKTH, pe-
KOMEH/yeTCl II0Ka3hlBaTh OJHHAKOBBIM C HElHl IBETOM H TIpaBHpO-
BaTb Ha ojJHOM opuruHase. CoyeTaHHe pasJHYHLIX 9JIEMEHTOB
KapTel, 'PaBHPyeMBbIX Ha OJHOM OpHTHHAleE, He SBJSETCS [NOCTOSIH-
HBIM J[Js BCeX THIOB MEJIKOMAacWITaGHLIX KapT M ONpelessiercs
HCII0JIb3YeMBbIMH YCJIOBHLIMH 3HAKaMH.

MerozrKa M TeXHMKAa I'DaBHDOBAHHS 3JIEMEHTOB TMApOrpaduu
H penbeda Ha MengKoMacWITaGHBLIX Kaprax Ta Ke, 4TO U Ha TOINO-
rpaduyecKHX.

HacemeHnble NyHKTH Ha MeJKOMaclUITaGHBIX Kaprax wu3obpa-
JKalTCd 3HaKaMHM JBYX BHJOB: KBapTajaMH H pasJHYHOrO BHAA
myHcoHaMH. KBapTanamMu nOKa3hlBalOTCS HaceJeHHBIe NMYHKTH, H30-
OpaxaeMeie B Macmitabe kKapTel. I'paBHpoBaHHEe HX IIPOH3BOISAT
B HeckoJbKO npHeMoB. CHadana rpaBHPYIOT KOHTYP KBapTaJoB,
a 3areM INPOH3BOJAT WITPHXOBKY. Ecim ymuIB npsAMOJHHEHHBI, TO
rpaBHpPOBAHHE HMX IIPOH3BOLAT INIPH IIOMOLIM IPONOPLHOHANBHBIX
JguHeeK. Ec/u Xe OHH HenpsAMOJIMHENHBl, TO HX TPaBHPYIOT ABOM-
HEeIMU pesnamu npu nomouwd ITTJL.

Hacesenuble NYHKTH, H306pakaemble OJHHAPHBIMH H JBOHHBLIMH
[yHCOHAMM, & TaK¥Ke IYHCOHAMH C TOYKOM, 'DaBHPYIOT JIEKTpHUE-
CKHM KPOHLHPKYJIeM.

YcnoBHBEIE 3HAKM NPOMIYHKTOB, DACIOJOXEHHBIX GJH3KO APYT
K JIpYry WM K ODYCHM 3HaKaM, KOTZAa OHH He MOIYT GHITb NOKa-
34HBl MOJHBLIM KPYroM ¥ AAIOTCS B BHJIE CEKTOPa, 4 TaKkKe JApyrue
yCJIOBHBIE 3HAKH, H300paKalomnecs NYHCOHAMH AHAMETPOM CBBILIE
3 MM C YTOJIUEHHBIMH JIMHHSIMH, PPABHPYIOT DYYHBIM KPOHUMpPKY-
neM. PasGuBKy NPOMINYHKTOB Ha CEKTOPH! BLINOJHSIOT IPH MOMOIILK
TIaJIeTKH.

['paBupOBaHHe KPYIHBIX 3aJHTHIX NYHCOHOB, HampHMep Ha Kap-
TaX IJOTHOCTH HACEJEHHUS, NPOM3BOAHTCS B JBa npuema. Brauaje
NpH MOMOIUH KPOHUMPKYJA IPaBHPYIOT NYHCOH, a 3aTeM pe3laMi,
3aTOYEHHLIMH B BUAE CTAMECKH H CKaJbless, BHIOUPAIOT CJI0il
BHYTPH Hero.
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Bonbmuierso  snaeMenToB [ouBeHHO-PACTHTENbHOTO f1OKPOBA
(6oJioTa, COJOHUAKM, COJNEHble W INPECHbIE T'PS3H, MECKH, JeIHHKH
¥ BEUHbIE CHera, MAaTepPHKOBBEIE JbJbl) H NPOUHX 3IJEMEHTOB COJEp-
JKAHHA TPaBHPYIOT TaK e, KaK Ha TonorpadHyeckux KapTax.

3HaK MAaHrpOBHX 3apocsell, 3aHHUMAIOLUX OOJblIHe IJOLALH,
cjlefiyeT TpPaBHpPOBATb IpPH DNOMOUIH MITPHXOBAJLHOrO Ipubopa
(IUI1) u nanetku (B BHIE MapajleNbHBIX JHHNE), NOAKIAIbIBAE-
MoH moj opuruHaj. IIps rpaBHpOBAHHH OPHTHHAJ JONKeH OLITh
nosepHyr Ha 90° T. e. ceBepHas paMKa JOJKHA HAXOAUTLCS C JIe-
BO¥ WM NpaBoil cToponbl. JJnHA LITPHXOB B 3TOM ciyuae Onpeje-
JSeTCsl PACCTOAHHAMH MeXAy JHHUAMH NaJeTKH, a IPOMEXYTOK
MeXKJy IITPHXaMH — BEJIMUYHHOH CMEIUEHHS pe3lia B BePTHKaJLHOM
HaNpaBJeHHH, ycTaHaBauBaeMoH mo yuMOy mpubopa. Has rpasu-
poBaHMS HeGOJBIINX YYaCTKOB MAHTPOBBIX 3apocJjeil BMECTO WITPH-
XOBaJbHOrO nprbopa MOMKHO HCIOJIb30BATL NPONOPUHOHAJLHEIE JH-
HeHKH.

3HaK Jeca IpaBUPYIOT HIVIOH € OCTPOH KOHHYECKOH 3aTOYKOH.

3HaK JIaBOBBIX INOJIEH, 3aHHMAIOIMX HeGOMbIIHe MJOIAAH, Ipa-
BUPYIOT 3JIeKTpHUecKHM KpoHUHpKyJdem uax IITIM. DBoaslune
Y4YaCTKH JIaBOBHIX IIOJIeH TOJYYalOT IyTeM BKOIHPOBAHMS DHCYHKA
CO CIeIHAaJbHO M3[OTOBJEHHOH CEeTKM Ha [AHAMO3HTHBHYIO KOIHIO
3JIEMEHTOB KapThl, lleyaTaeMblX KOPHUHEBEIM LBETOM.

3uHak paHOHOB JIOBJIM KDPEBETOK TPaBUPYIOT TaK e, KaK 3HaK
MaHTPOBBIX 3apociell, TONLKO OPHIMHAJ IIPH 3TOM HMEET HOPMaJib-
HYIO OPHEHTHPOBKY.

VeaoBuble 3HAKHM, HMMEIOILHE CJOXKHBIH pHCYHOK, HaKIeHBaIOT
Ha OPHUIMHAJ MOANHKCEH, eyaTaeMuX TEM ¥Ke LBETOM.



i-Ia(/:Tb Y
OPOPMJEHUE KAPT

BBEJEHHE

B noaroroBke uHsKeHepa-kaprorpada TomorpaduuecKkoe H KapTo-
rpaduueckoe uyepueHHe, HMelolIHe GOJbIIOE CAMOCTOATEJNbHOE 3HA-
UeHHe, CJEAyeT paccMAaTpHBaTh Tak:Ke, KaK HayaJjbHHH 3Tam,
IEePBYIO CTYyMeHb, HEOOXOAUMYIO AJs AaJibHellllell MOATOTOBKH YiKe
B o6nactd odopmiieHus kapt. eno B TOM, uTO B NpOLEcce CO3Ma-
HHS KapThl HEJOCTATOUHO BJIAJETh HaBbIKAMH B 06JAaCTH 4YepueHHS
W rpaBUPOBAHHSA, HYKHO yMeTb noxo6paTh (CrHpOEKTHPOBATH) OI-
THMAaJbHBIE [IJf HAHHOH KapThl pasMeprl, (opMy, IBeT BceX yc-
JIOBHBIX 0603HAUYEHHH, BHINOJHHTL OPUTHHAN C yquOM B3aMMOCBSI3H
pasJIMYHBIX 3JeMeHTOB KapThl.

B 3azauy odopmjeHHs KapT BXOZHUT M3yueHHe H paszpaboTka
cnoco6oB rpadpuueckoro (B TOM UHCJAe KPaCOYHOI'O) BHIPAXKEHHUS
colep:KaHHs KapTorpaduuecKHX NpOH3BeJeHHH, a Takke HX [10-
NOJNTHUTEJNbHBIX M BHEWHHX 3j1eMeHTOB. OdopMieHHe KaXKI0H KapThl
paspabaTeiBaercss ¢ yueToM ee Macumraba, cOAep:KaHUs, HasHaue-
HHf, yCI0BHH Hcrmonb3oBauusi, OT NpaBHJBHOTO pelIeHHs] BONpPOCOB
0(QOpPMJICHHS 3aBHCHT B 3HAUHTEJbHOH CTeleHH HAarJAsSAHOCTL, HH-
TAeMOCTh KapThl, a CJeJ0BaTe/lbHO, M ee NPAKTHUECKAs ILEHHOCTb.

B npouecce co3fanus KapThl, B 3aBHCHMOCTH OT €e THIIa, MOTYT
MPHMEHATLCA  pasjHuHble BHAB OGOPMHTENbCKHX pabor. ITo,
TIIPeKJe BCero, pazpaboTka TabaHUB YCJIOBHBIX 3HAKOB BCEX 5JEMEH-
TOB COZAEpIKaHHs, BbOOp IpH(TOB, paspafoTka ¥ BHINOJHEHHE 3C-
KH30B 0OPMJIEHHA H aBTOPCKOTO OpHIHHAaja KapThl, BKJIIOuas H30-
fpaxenne penbeda pasNYHBIME cnocofami, ohopMIeHHe BHELIHHX
5JeMeHTOB KapT H aTJacoB, H3TOTOBJEHHEe psfa H3AATeNbCKHX
OPHTHHAJIOB M HeKOTOphle ApyrHe BHAB pab6oT. Takum obpasom,
o¢opMIIeHHe KapT MOMKHO PacCMaTPHBATh KaK XyLOXKECTBEHHO-TeX-
HUYECKOE TIPOEKTHPOBAHHE B KapTOrpadHH.

Teopernueckasg 6a3a oOpPMJIEHHS KaPT OCHOBBIBAETCS, IMIABHKIM
06pasom, Ha [LAaHHBIX TAKHX HAyK, KaK LBETOBEIEHHE, CEMHOTHKa
(Hayka 0 3HAKOBBIX CHCTeMaX), HHxKeHepHas ncuxogorus. Odopm-
JieHHe KapT HCIOJb3yeT TaKKe HEKOTODHle NPHHLMIL H IpaKTHue-
CKHe npyeMbl H306pasuTeNbHOr0 HCKYCCTBA.

Odopmierre KapT— 0JHA U3 OCHOBHBIX KapTOrpadHYecKHX IHC-
numianH, OHa TecHO CBsI3aHa C COCTABJEHHEM H pPelaKTHPOBAHHEM
KapT, KapTOBeleHHeM, H3JaHHEeM KapT, MareMaTHYecKoi Kaprorpa-
¢uefi. Hy:XHO NOAYEPKHYTb OCOGEHHO TecHYI, OpPraHHUECKYIO
CBfi3b O(OPMJIEHHST KapT C COCTaBJeHHeM H peLaKTHPOBAHHEM,
ONpeNeNsIONUM COJepKaHHe IIPOM3BEJeHHs H HaMeyalouHM o06-
wue TpeGoBaHHs K €ro o(pOpMIIEHHIO, a TaKxkKe BaXXHOCTh IPaBHJIb-

142



HOTO pelleHHsl BOIPOCOB H3JaHHA [JJs BOIJIOUIEHHS 3aMbIcia
opopmaenus. ITocKOJbKY NPH CO3LAHHH MHOPHX KapT AOJKHBl YUH-
TBIBATHCA He TOJIBKO JIOTHYECKHe, HO H 3CTeTHUecKHe TPeGOBaHHS,
MOXKHO CHHTATh, YTO OPOpPMIIEHHe KapT TECHO CBSA3aHO H ¢ H306pa-
3UTEJbHEIM HCKYCCTBOM. B CO3JaHHHM 3HAYHTENLHOH YacTH KapTo-
rpapuyecKux InpoH3BeNeHHH 0053aTelbHO yuacTHe XyLOXKHHKA-
gaprorpada, a B pa3paboTKe HEKOTOPHEIX KAPT M aTJacoOB OH Hrpaer
BELYLIYIO POJb.

Hso6pasnrenbupie cpeacTsa, npuMeHseMble B Kaprorpadum,
B NIpHHIMNE Te Xe, uTO ¥ B W300pasuTe]bHOM HCKyccTBe. Bee mx
MOXKHO CBECTH K TPEeM OCHOBHBIM — IITPHX (JMHHS), I[BET, CBETO-
TeHb (MOJyTOH). B COOTBETCTBHMH C 3THM BHAENSIOT OTHEJbHBIE
BHIBl O(pOPMJIEHHS KapT, M 3TOT XKe NPHHIUI YUHTbIBAeTCHd IPU
u3noxeHun Kypca «Odopmienne Kaprs.

IMpu usyuenun <«OdopMaeHUs KapT» peKOMEHIYETCS HCIIOJb-
30BaTh IIKOJbHO-Kpaesemueckuit Ataac fryrckoit ACCP (M,
1981 r.), ma nBeTHBIE KapThl KOTOPOTO H JAIOTCH CCHIIKH B TEKCTe.

T'nasa 16.

BONIPOCHI HBETOBENLEHHUSA B IPUMEHEHUH
K O®OPMJIEHHIO KAPT

§ 55. UBET HA KAPTE. 3HAYEHHWE LUBETOBEIEHUA
B KAPTOTPA®HH

AGcomoTHOe GOJBIIHHCTBO COBPEMEHHEIX KapT — IBeTHHE. Kak H3-
LaHHBle KapThl, TAK H PYKOMHCHbIE OPUTHHAJE CO3ZAIOTCS OGHIUHO
C NpUMEeHeHHEM MHOTMX KpPacok, MAOUMX GOablOe KOJHYECTBO
useToB. lIBer siBAsieTcsi MOIIHEIM H300pasHTEIbHBEIM CDENCTBOM U
B 0()OPMJIEHHH KaPT MIPAET BAXKHYIO POJIb.

Bce wmHOroo6pasHoe COJEpIKAHHE KapThl MOMKHO pPAaCUJIEHUTD
Ha TPYINBl MO XapakTepy 5JeMeHTOB 3TOTO COAEPXKAHHA, KOTOPHIM
YacTO NPHCBAMBAIOT OIpelfeNeHHEIe LBeTd. faK, BOILIO B TPadH-
U0 Bce 00BeKTH ruaporpadum usobpakarb ronybol Hmu cHHeH
KpacKoiH, penbeda — KOPUYHEBOH, "PACTHTEJBHOrO IIOKpPOBa — 3e-
JeHo# W T. X. B manHOM ciyuae mpuMeHeHHe DasHLIX IBETOB HAeT
BO3MOYKHOCTh YNYYUIMTh PA3JHYHMOCTb MEXAY coB0fi ompenenen-
HBIX TPYIN YCJOBHBIX 3HAKOB B COOTBETCTBHU C Jereunoft. 1o o6-
Jleryaer YUTATENIO BOCHPUATHE (M3YUEHHE) 3JEMEHTOB CONEpPIKaHus
B LI€JIOM ¥ WX B3aMMOCBSs3ell.

Taxum 06pasoM, NpHMEHEHHEe DAa3JIMYHBIX I[BETOB YBEJIHYMBAET
pPasauIMMOCTh 0GBEKTOB HA KapTe W OOJeryaer ee UTEHHE, JesaeT
ee Gosee HarNAIHOMN.

TTockoaBLKY pasiMuHEE HBETa BOCHPHHHMAIOTCS IN1a30oM MNO-pas-
HOMY, MHOTOIBETHHH KapTorpaduueckKuit DHCYHOK BHIVIALUT Me-
Hee IJIOTHBIM, & KapTa —— 3aMeTHO MeHee Harpy:KeHHOH, 4yeM cOBep-
IIEHHO OJHHAKOBAS 110 CONEPIKAHHIO OIHOLBETHast Kapra. DTO pas-
nUyMe HACTOJNBKO PASUTENLHO, YTO € TEpPBOTO B3rjasfa OLIBaeT
TPYAHO y3HATH ORHO M TO Ke COJAEPXKaHHe B ABYX PABJHMUHKLIX TO
IBETOBOMY ODOPMIIEHHIO KapTax.
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Orcrofla cregyer, YTO NPHMEHEHHE PasJHYHBEIX MO LBETY KPacok
MO3BOJIET CYUIECTBEHHO 00OraTHTb COAEpPrKaHHe KapTh II0 CPaB-
HEHHIO C uepHO-Oesnoil kaptofi 6e3 yuiepba Iias YHTAEMOCTH.

IIpuMeHeHHe LBETHBIX KPACOK II03BOJISIET peluaTh o(opMieHHe
KapTol 110 NPUHIHOY MHOTONJIAHOBOCTH, T. e. Haubojee BamKHLIE
3JIEMeHTHl COJepXKaHHf AaBaTh Gojee fAPKUMH, Gojee «GPOCKHMH»
UBeTaMH, XOpPOWIO pA3NHUYHMBIME Ha ¢oOHE, ¢ TeM, 4TOOH OHH
YHTaJHCh B NEPBYIO Ouepelb, OBIM «HA NMePBOM mjaHe». Bropocte-
NeHHBIE 3JIEMEHTBl NPH COOTBETCTBYIOMIEM odopMaeHHM OYLYT uu-
TaThCsl BO BTOPYIO OuUepelb, «Ha 3ajHeM IuaHe». ITpuHmun Beigese-
HHUS TJIaBHOTO Ha NePBHIH nJaH BaxkeH B OPOPMJEHHH KapT pas-
JINYHBIX THIOB, HO OCO6EHHO O00JbllOe 3HAUeHHe OH HMeeT IJIs
KapT yueGHOro ¥ aruTalHOHHO-NMPONATAHAHCTCKOTO HAa3HaYEHHS,

IIser Ha KapTe OYEHb YaCTO HI'PAET POJbL YCJIOBHOTO 0603Haue-
HUS. YKe NPHBOIHJCH MpPHMep, KOrZa IBET Olpemesser TPHHAJ-
JIeXKHOCTh 00BekTa K rupporpadum uau penvedy u 1. 1. Ho uacro
Ha XKapraXx OblBaeT Tax, UTO UMeHHO ONpeleleHHBbIH IBET, COIVIacHO
Jerenge, coobumaer YUTATENI0 XapaKTepHCTHKY oObekta. Takx, ok-
packa Kpy»KKa MOXKeT 03HauaTh ONPeNeJeHHH KOMIUIEKC IPOMBIII-
JIEHHOCTH, OKpacka apeaja— BHJ pacTHTeabHocTH H T. A. Oco-
6eHHO fIPKO 3TA DPOJIb NPOABIAETCA Ha TeMATHUYECKHX KapTax.
3aMeTHM, YTO LBeT Ha Kapre KaK YCJIOBHOe 00O3HAUEHHE MOKEeT
nepegaBaTh He TOJNbKO KaUeCTBEHHBIE, HO M KOJHUECTBEHHHIE Xa-
PAKTePHCTHKH H300parkaeMbIX SIBJEHHH.

HakoHen, npHMeHeHHe IBeTa Ha KapTe M03BoJasieT O(DODMHTH
ee He TOJBKO HAaIVISIAHO, HO M KPAaCHBO, HAPSANHO, TaK, ITOGHl KapTa
IIpPHBJEKaJNa CBOHM BHELIHMM BHIOM, UTO6H ee otopMijeHHE CIO-
COOGCTBOBAJIO 3CTETHYECKOMY BOCNHTAHHIO MHJJIHOHOB wHTaTesed.

Pasymeercs, Kak mocieHsis, TaK U PAL Apyrux QyHKUmi usera
Ha KapTe OYIYT BBHINOJHEHb He BCErja, a JHIUL TPH COOJIOZEHHH
pALa NMPaBHJ ¥ PeKOMeHZanui, BHITEKaIOWMX W3 Kypca odopmie-
HUS KapT W HAayKH O LBeTe — IIBETOBEJEHHS, ¥ NpH yMmenoMm obpa-
IEHHH C KPacKaMH. ECTECTBEHHO, UTO MPH MOMOUIM ORHHUX M TeX
JKe KpacOK MO¥XeT ObITh CO3LaHO KaK COBEPHIEHHO GesrpamMoTHOe
H YpOIJNHBOE, TaK M NOHCTHHE HAYYHO-XYLOXKeCcTBEHHOe KapTorpa-
(hHuecKoe NpousBeseHHe.

C uBeroM, ¢ KpackaMi KapTorpad HMeeT Jeio Ha BCeX OCHOB-
HBIX 3Tanax co3faHHs KapTh. [103TOMy OCHOBHEIE CBeleHMsS H3 06-
JNIaCTH IBETOBEAEHHSI MHONKHB OLITh HM3BECTHH KaxKJIOMY KapTo-
rpady. OcobeHHO Ke TECHO ¢ LIBETOBEJeHHeM CONpHUKAacalTesd Kap-
rorpadr npu paspaboTke KpacowHoro oGOpMIEHHST KapT Kak
IITPHXOBOrO, Tak M (DOHOBOrO M B IpOLECCE IOATOTOBKH KapTHI
K u3faHHO. KavecTBo O()OpMIIEHHS TOTOBOH, H3ZaHHOH KapThl BO
MHOTOM 3aBHCHT OT TOTO, HAcKOJbKO 3HAKOMH Kaprorpadn-uspa-
TeMU cO CBOHCTBAMH KpacoK, 3aKOHOMEDHOCTSMH HX CMEIIeHu,
0CcOGEHHOCTAMH BOCIPHUSITHA UBETOB H JAPYIHMH BOIPOCAMH ILBETO-
Befenus. Pasymeercs, BaxHO, uTO6Hl OCHOBHBIE CBENEHHST W3 06-
JACTH LBETOBENEHHs Bcerfa OBIIM Ha BOOPYKEHHH Y «XO3AHHA»
KapTh — ee penaxTopa.
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I1seToBeseHNe — CPAaBHHUTENLHO MOJOAAsSt Hayka. Ee ocHOBH 3a-
JIOXKEHBl TAKHMH BCEMHDHO H3BECTHBIMH YYEHBIMH, KaK Jleomapno
Xa Bunum, Heioron, Jlomonocos, Makcsean, TenpMrossl, KoTopue
MHOrO BHHMAHUs YAJSJNH BONPOCAM IIBeTa. DOJBIIYIO poab B pas-
BUTHH UBETOBENEHHA CBITPAJH TaKWe COBETCKHE YueHble, Kak
H. O. Hiob6epr, C. B. Kpaskos, H. T. ®enopos u xp. Liperosese-
HHE H3yYaeT (PHBHUECKYIO TEODHIO IIBETa, TEOPHIO LBETOBOrO 3pe-
HHS, BOIPOCHI, CBSI3aHHLIE C BOCIPHATHEM ILBETOB, BONDPOCH KJac-
cuHKauuy M H3MepeHHS UBETOB W [p. BHIBOAH IBETOBENEHHS LIH-
POKO HCHOJB3YIOTCA B DPA3JHYHBIX BHAAX H306PA3HTEILHOTO
HCKYCCTBA, B NONUTPA(UH, B TEKCTHJILHON NPOMBILIEHHOCTH, B Te-
aTpe W KHHO, H& TPAHCHopTe, B OLITY.

§ 56. CBET H LBET

B suTepaType BCTpeualoTCs OTIMYAIOIIHECs APYr OT Apyra TOJ-
KOBaHHs [BeTa. DTO MOXKHO OOBSCHHTL TEM, UTO IBET NpEACTaB-
nsieT co60f CNOXKHOe SABJIEHHE, KOTOPOE MOKHO PacCMaTPHBATh KakK
coyeTaHue TPEX NPOIECCOB: H3JIyUYeHHE TeJOM 9HepruH, padora op-
raHa 3peHHs] H BOCHPHATHE LBETa. B COOTBETCTBHH C 3THM BhJe-
JSIOT TPH OCHOBHBIX pasjena IBETOBeAeHHS — (pr3HKa, (HH3H0JO-
THsl B NCHXOJNOTHS IBeTa. B pasiHUHBIX ONpeXeNeHHSX LBeTa akK-
HEeHT JeJaeTcs Ha pasHble U3 MPUBEIEHHBIX aCleKTOB.

Pasnuuuss B NOHMMAHHMHM LBETA MOTYT IPHBECTH K TOMY, 4YTO
ABJEHHA, CBI3AHHEIE, HANPHMEp, C NPHPONOH OIYWIEHHH, OTHOCHT
K CBOHCTBAM KpacOK HJH CBeTa W T. X. [ mpoBeleHUs HAYUHBIX
MccaenoBaHuil B 06jacTH LBeTOBeleHHsT Heo6XOMHMO CTpOroe Ha-
yuHOe MOHfATHE O IIBeTe, Ha KOTOPOM OCHOBAaHO, HANPHMep, yueHHe
06 H3MepeHHH LBeTa — KOJOPHMETPHS.

ITonaTHe O LBeTe XaK O CBOICTBe Tesna, O ero OKpacke He MOJ-
XOJHT 3JeCh TIOTOMY, UTO OKpackKa ONpejensieTcs JHIIb NP CPas-
HeHWM NPEAMETOB APYr C APYroM, vaule Bcero ¢ GeNbiMHM mpegme-
TaMu.

Oumyuiense 1BeTa BO3HMKaeT V Hac IOYTH Bcerha IPH BO3zaeH-
CTBUM HA TIJia3 MHOXKECTBA JyueH C Da3HUHLIMH IJIHHAMH BOJH
oJHOBpeMeHHO. Breuarienue OLHOrO M TOrO e LBETA MOXKET BO3-
HHKHYTb NPH BO3JEHCTBHH Ha TJas Jyduell ¢ Pa3JHUHLIM CIEKTpalb-
HEIM cocTaBoM. Hanpumep, OIHHAKOBHIMM IO LBETY MOTYT OBITH
M3JYUYEHUs! CJIOXKHOrO COCTARA ¥ MOHOXpOMAaTHueckoe (OZHODPOJ-
uoe). [loaToMy u moHATHE O UBeTe Kak 00 OWIYUIEHHU TOXKe He
MOKET CUHTAThCHI CTPOTO HAYUHBIM.

ITockonbKy Haml rjia3 peardpyerT TOJbKO Ha CBeT, IIBET B Ha-
YUHOM CMBICJIE CJIOBA €CTh, NpEeXJAe BCEro, CBOHCTBO H3JIYYeHHS.
Heckonbko 0060611eHHO DBET MOXKHO OIpPeNeNHTh Kak CBOHCTBO
CTIEKTPaNLHOTO COCTAaBa M3JIyUEHHS, II0 KOTOPOMY HAul IJa3 Mo-
KeT OTAHUATEL HBNYYEeHHsT APYr OT ApYyra.

TMousgtae nzera — 06beKTHBHOE (DHUIMUECKOE NOHSITHE, HECMOTPS
18 TO, YTQ OHO CBJ3AHQ CO CBOHCTBAMH UEJOBEYECKOro rJasa.
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I'n1as, xota u He ofJazaeT CBOACTBAMH ONpEAE]SATh CIHEKTPAaJbHBIH
COCTAB H3JIYUeHHH, NMO3BOJSET CYAHTb O TPYIINe HM3JYUeHHE C Om-
peleleHHBIMH CHeKTpaJbHLIMM COCTABAMH, KOTOPbie OJMHAKOBO
BJIHSIIOT Ha rJaa3, T0 — OObeKTHBHbIE daHHble. CyIIeCTBYIOT MNpH-
60pHI, NO3BOJISIIOLIHE TOYHO CPABHUBATbL M3JAYUYEHHs IO ILBETY, a IpH
[IOMOUIM MaTeMaTHKH MOXKHO 3apaHee ONpPeIeNHTh, KaKue IO CleK-
TPaJbHOMY COCTaBY LiBeTa He OYAYT PA3JHUHMBL IJ1a30M.

O6sacTe BHAMMOTO CBeTa B OOLIEM CIEKTPe 3JEKTPOMATHHT-
HBIX KosieGaHHHR 3aHMMaeT cpaBHHTedbHO Heboabuioe Mecto. Ilo-
n0o6HO TOMY, KaK CBOMCTBA pa3HHIX H3JIYYeHHH 3TOro o6IIero
CIeKTpa 3aBHCAT OT IJMHH BOJHH (PaZMOBOJHE PAa3HBIX OHa-
Ma3s0HOB, 3BYKOBBle KoNeGaHHs, PEHTTEHOBCKHE JYYH H T. X.),
B 0O6JacTH BHAHMOIO CBETa OT MJHMHEI BOJIHBEI 3aBHCHT LBET H3JIY-
YEeHHUS.

Bennifi cBeT COCTOMT M3 MHOMKECTBa UBETHHIX Jydueld, 4To Ha-
IJISJHO JOKa3bBAeTCH pasjoxeHUeM Inyuyka «OejeIx» Jjyueil
B CIHeKTP IPH IPOXOXJEHHM CKBO3b IpPH3My. B 3aBucuMocTH OT
JJHHEL BOJHEL JydueH, 06pa3yIOUIHX CIEKTP, MBI pasjiyuaeM B HeM
MHOXKECTBO pPasHUHKEIX IBeTOB: OT (QuojseroBoro (380 umM) mo
xpacnoro (770 um).

OGbIYHO NPHHATO POBOPHUTH O CEMH LBETaX CHEKTpa. DTO UHCIO
LBeTOB BRIOPaHO ycjoBHO. B uBeroBemenuu Gosee yAOGHO BhlIe-
JIITh BOCEMb I[BETOB.

ﬂpmweprle TPaHHBB YYACTKOB BOCBMH LUBETOB B CNIEKTPE BHIHMOTO CBETA

(A um)

Kpacuerit 770—620 Kpacnas sona
OpaHikeBblf 620—590  (770—570)
JKenTrift 590—570

JKenTo-3enensit 570—550 3enenas sona
3enexslit 550—500  (570—490)
TonyGoit 500—470

Cunuft 470—440 Cuusas soHa
DroneToBHIl 440—380  (490—380)

OTMeTHM, UTO TPaHHIBl YYacTKOB 3THX I[BETOB B CIEKTpe, yKa-
3aHHBIE B CHEUHMAJbHOI JHTepaType, HEpeiKo OTIHYaTcsa. ITo
06BbACHSETCS TeM, UTO TJ1a3 Pa3jHYaeT B CHEKTPe MHOXKECTBO liBe-
TOB, TJIABHO MepPeXOAfLIMX JAPYr B APYyra, H TPaHHUIB HX MOTYT
OmnpeeNsiThes PasiHUHBIME HaGJIORATeNSIMH II0-DasHOMY.

PaccmaTpuBast CIEKTp, JIerKO MOMKHO 3aMeTHThb, UTO IJia3 pas-
JAuyaer LBeTa He B CTPOTOH NPONOPUHH C H3MCHEHHEM [IJHHBI
BOJIHEL. B KpacHOl, 3eseHo# ¥ cHHe-QHONETOBOH YacCTAX CIEKTpa
rJa3 pasjipuaer LBeTa JHUIL TPH 3HAYHTENbHOM H3MEHEHHH NJHHBI
BOJIHEL (OZMHAKOBO KpacHHI 1BeT, HapuMep, Mbl BHAUM OT 655 HM
0 KOHIA CNEeKTpa), ¥ 3TH IBeTa 3aHHMAIOT B CHEeKTpe Haub0JIb-
Y0 NPOTAXKEHHOCTh. B KeiTofl e M romyGoH wacTAX cChneKkTpa
rJia3 BHIAT H3MeHeHHe IBeTa NPH H3MeHeHHH IJHHBI BOJHEI BCETO
Ha HECKOJIbKO H JaXke Ha OJHH HaHOMeTp. B COOTBeTCTBHMH ¢ 3THM
B CIEKTpe TPHHATO BLIAENAThL TPH OCHOBHBIE 30HBI— KPaCHYIO, 3¢-
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fenyio u cuniolo. OueHb yOpoleHHO CHEKTP MOXKHO IPefCTABHTH
B BUAe AHarpaMMmmel u3 tpex cronbukos (puc. 90), coorBercTrByIO-
KX 30HAM (UBETAM) CHexTpa.

Tpu OCHOBHBHIX LBETA — KpPAaCHbIH, 3eJeHblH, cUHHH — caelyer
paccMaTtpuBaTh Kak 0606ILeHHEBle, IIOJYYEHHLE B pesyJsbTaTe CMe-
lIeHHs MHOXKeCTBA JIyyeH pAasHBIX LBETOB, OTHOCHIUIMXCS K STHM
30HaM.

Okpyxaromue Hac npegMeTsl 06JaJAl0T pasJHYHLIMH CBOH-
CTBAMH IO OTHOIIEHHIO K NajamoueMy Ha Hux cBery. OQHHM H3 HHX
NOrJIOWIAIT (MM NMPONMYCKAIOT) JAYUH BCEX AJUH BOMH B OJHHA-
KOBOH IPONOPLHH, H CHeKTPaJbHBIH COCTAB CBETa, OTPAXKEHHOro
OT TaKuX TeJ (MM NPONYUIEHHOTO HMH), OCTAETCS HEH3MEBHBIM.
[Tornowenre (mpomyckanue) TakOro THIA HasblBaercs Heusbupa-
renbHoln. Tak, HanpuMmep, uepTeXKHas Gymara IpH JHEBHOM OCBe-
LEHHH BBINVISAUT Oe/off, a IpH KpacHOM CBeTe, HampuMep B (OTO-
qabopaTtopuu, oHa Gymer xpacHo#. Llsera npeameros, o6jamaio-
KX HEH3OUPATEJLHBIM IOIJIOLIEHHEM, HA3BIBAIOTCS AXPOMATUHE-
CKUMU, T. €. IpeiMeThl He MMEIOT LBETHOH OKpacKH (B IepeBoje
C TPEYECKOro «XpoMa» O3HAYAET <«LBET», YacTHIA «a»-— OTPHIE-
nne). Takue npeaMersl npu JHEBHOM (6eJ0M) OCBEIEHHH GYILyT
OesIBIMH, CEPBIMH HJIH UEDHBIMH B 3aBHCHMOCTH OT OTPa)KaTeJbHBIX'
CBOHCTB HMX IOBEpPXHOCTEL.

Tena, obnagaouine us36upaTessHolM TOTJIOIIEHHEM, BYLYT HMETh
LIBETHYIO OKPAaCKy, KoTopasf oOBSCHSETCH TeM, YTO ¥M3 MHOKECTBa
UBETHBIX JyueH, cOCTaBAAWHX Genuiil cser, TH Tena 6YAYyT IIO-
IO ATh JKWDL JYYH ONpefeseHHBIX AJHH BOMH, JPyrHe Ke IBeT-
Hble Jyuyd OynyT oTpaxkaTh (MM mpomyckartb). Ecam, manpumep,
B 9THX OTPAKEHHHX (IIPONYIUIEHHBIX) Jyuax npeobaamaoT Kpac-
Hple, MBI BHAMM KpacHBIH IBer. LIBera Tes, obaapatomux H3bHpa-
TEALHBIM (CeJIEKTHBHEIM) IIOIVIOIEHHEM, Ha3LIBAIOTCA XpoMaTiye-
CKUMU. ;

IIBeTa Kpacok, Kax M BCSAKHX TeJ, TOXe OOBACHSIOTCS H36Hpa-
TENBHEIMH CBOHCTBAMH Kpacfuiero BemecrBa. Crelyer NOMHHTb,
UTO OILYILEHHe IBeTa KPacKH BO3HHKAET B IJa3y IOJ BO3ZeHCTBHEM
MHOMKECTBA pasHBIX 00 CHEKTPaJbHOMY COCTaBy Jydell, a He
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Puc. 87. CnexTpasibHsle KPHBLIE OTPaKEHH:
a — KHHOBapH; 6 — yabTpamapiua
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MoHKoOXpoMaTHUeCKOrD * H3yueHHs. DT0 BHAHO M3 npHBefEHHbIX HA
puc. 87 cnexTpanibHblX KPHBBIX OTpaKeHHs KPAaCoK.

Marcumym KpuBOil OTpaKkeHHsi KHHOBapu oTHocurcsl K 640 nmM,
UTO ONpefeNseT ee OPaHXKeBO-KpacHBIl I(BET, KPHBAas HMEET BLICO-
KHIl noJbeM, 3aHUMAIOWMH CPaBHUTENbHO Y3KYl0 06GJ4aCTh CIEKTpa,
9TO NMOKA3LIBAET, YTO KHMHOBADb — CBET/Asl YHCTasl Kpacka. YJabTpa-
MapHH 3HAUNTENbHO TeMHee (MaKCcUMyM orpaxenus oxosno 40 %)
M He TakoH YHCTHIH (BeJHKa J0JS EPYTHX IBETHBIX Jyuell).

§ 57. XAPAKTEPHCTHKH IABETOB

Bce axpomartnueckue lBera (6esblH, UepPHBIH U P CEepHIX) OTJH-
qaoTed JpYr OT APyra mo OJHOH XapaKTepHCTHKe, KOTOpas ompe-
pensercs KoaQOHIHeHTOM OTpaKeHHS (OTHOLIEHHeM KOJIMYecTBa
OTPaXKeHHOr0 CBeTa KO BCEMY NajalolleMy), BRIPAXKeHHBIM B IIPO-
uentax. Tak, uucTeifl cHer oTpaxaer oxosao 90 % mnaparouiero
cera, Genas Gymara — 85 %, uepHas kxpacka —2 %. Dra xapax-
TEPHCTHKA BOCIpPHHHMAeTcs HaMH KakK CBeTJOTa, MJH KaK CTelleHb
npubnuxKeHud K 6esoMy (OTHANEHHS OT UEPHOrO).

XpomaTHUeCKHE LBEeTa Mbl PasiH4daeM IO TPeM OCHOBHBIM Xa-
PaKTEPUCTHKAM: YBETOBOMY TOHY, CBETAOTE H HACHIULEHHOCTU,

IIBeTOBO#I TOH — 9TO TaKOe KayecTBO 1BeTa (TO, UTO MBI HA3H-
BaeM «CHHHI», «KPAacHHI» ¥ T. I.), KOTOpPOE JAEJAeT ero NOXOKHM
Ha ONHH H3 CIHEKTPaJbHEIX HJIH NypPIyPHEIX LBeTOB. LIBeToBOH TOH
3aBHCHT OT CHEKTPaJbHOTO COCTaBa JydeH, HIYIIHX OT NpeiMera.

Jasi MOHOXpPOMAaTHUECKHX H3JIy4eHHH LBETOBOH TOH BHIpaXKa-
eTcsl JIJIHHOH BOJBH A 3TOr0 H3JAYYEHHS B HM; [JJs H3JyUeHHH
CJIOXKHOrO COCTaBa — AJUHOH BOJHEL MOHOXPOMATHYECKOrO H3Jyye-
HUS, OJHHAKOBOrO MO IBETY C [LaHHBIM H3JyYEHHEM, HMeEIOIIFM
caoXHBE cocTaB. IIOCKOJBKY B CIEKTPe OTCYTCTBYeT Ipymna Iyp-
MypELHX LBETOB, 3aHMMAIOMHX IPOMEKYTOUHOe MOJOXKEeHHe MeXAy
KPacHBIM H (HOJETOBBIM, HX IBETOBOH TOH BLIPAXalOT IJIHHOH
BOJIHBl JONOJIHHTEJBHOrO IBeTa, B YACTHOCTH, KaKoro-au6o u3 se-
JIeHBX, OGbIUHO 0003HAuaeMOH LUTPHXOM HJH 3HaKoM Muuyc. Ha-
npumep, 520" HM uan — 530 HM.

CuynTaercs, UTO MO LBETOBOMY TOHY IJia3 pasJjiHyaeT B CIIEKTpe
oxosio 130 1BeTOB, KpOMe TOro, 0K0J10 20 mypIypHEIX.

XpomaTHuecKue IIBeTa pasJHualoTcs Takxe H no ceeTaoTe. Oue-
BMJHO, UTO JIOGOH KpacKo# MOXKHO MHOJYYHTb LEJLIH pAL LBETOB
OT CBETJBIX JO0 TeMHBEIX. CBeT/iOTa XpPOMATHUECKHMX IBETOB, TaK Ke
KaK H axXpPOMAaTHUECKHX, ONIPeJeNseTcs OTHOIIEHHeM KOJIHUeCTBa
ayuell OTpajKeHHBIX K KOJHUYecTBY Jjyded nagaiommux. O6osnauva-
eTcsl oHa OYKBOH p M BHIpaxkaercs B IPOLEHTAX.

CBeTJ0TYy, KaK ® Jpyrde napaMmerpsl IBeTd, onpelesioT 06bIUHO
Npy TOMOLIM CrelHaJbHbIX TNPHUOOPOB, HampuUMep KOJOPHMETDOB.

* Monoxpomaruseckumy (OT IDEUECKOrC «MOHO» — OJHH, <«XPOMas — LBET) Ha-
3LIBAIOTCH H3JYUEHUs, OJHODOAHBE N0 CBOEMY CIEKTPAJbHOMY cocTaBy (Bce Jyuu
MMEIOT OJMHAKOBYIO MJHHY BOAHE! A). OHH HASEIBAIOTCS TaKmKe OAHOPOAHBIMH,
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MoxHo ee onpelesuTh M NyTeM CPABHEHHS HAHHOMO UBETA C 4X-
pomaTuueckofl (cepoil) IIKaJNOH, CTyNneHH KOTOPOH 3apaHee Npo-
mepenpl, CBETVIOT4 XPOMATHUECKOrO LBETA Bbipaxaercs Koadgu-
LHEHTOM OTPAXKEHHSI aXpoMaTHYECKOro, OAMHAKOBOLO € HHM IO
ceeraoTe. [loApaBnuBanue OKpalleHHBIX IMOBEPXHOCTEH IO CBETJIOTE
IpH HEKOTOPOM HaBLIKe JIerKO IPOM3BOJHUTCH Ha IJias.

[Tosiaraior, 4TO yesiOBeUECKMH TIJIa3 [O CBETJIOTE CIOCOGEH pas-
auuath oKoso 100 crynenei.

CBeTsIOTY He CJIeYeT NyTaTh ¢ Apxocroro, CBETIOTA — BEJHUHHA
OTHOCHTEJIbHASA, BhIpa)kaeTcd B NpOLEHTaxX, M e¢¢ 3HaueHHe He 34-
BHCHT OT CHJIBl OCBeIleHHs. SIpKOCTb Ke CBfI3aHa C KOJHUYECTBOM
CBETOBOH 3HEPrHH ¥ BhHIPAXKA€TCs B HHEPrETHUECKHX €IHHHIAX, CJe-
JOoBaTesJbHO, OHA B4BHCHUT OT OCBelleHHOocTH. Hampumep, uepHas
Oymara B JIETHHH COJHEUHLIH [OeHb MOXKET HMeTh O6OJbIIYyI0 sp-
KOCTb, UeM WYHCTBIHl CHer B 3MMHH{ nacMmypusiit meHb. CBersora,
MJIH OTHOCHTEJDbHAs SIPKOCTh, Oe3ycsoBHO, Gojiee yHOOHas xapax-
TEPHCTHKA [/ CPABHEHHS LBETOB, YEM HX sIPKOCTb.

HacoiujennocTo10 Ha3pIBaeTCS! CTENEHb OTJIHYHA XPOMAaTHUECKOTO
LBETa OT aXpPOMATHYECKOro, ONHHAKOBOTO C HUM II0 CBETJIOTE. DTO —
CTelleHb BHIPAXKEHHOCTH LBETOBOI'O TOHA, CTeNeHb M30HpAaTeNbHOCTH
NOTJIOWEHHst (IPONYyCKaHHsA) no cnekrpy. Uem xpacHslil mser xpac-
Hee, TeM OH HaCBILIEHHEe.

Mamepsierc HacHIUEHHOCTL YHCJIOM IOPOroB (elBa pasjiHuH-
MBIX CTYNeHel) OT JaHHOro LBeTa JO0 aXpOMATHUECKOTO, OLHHAKO-
BOro ¢ HHUM IO cBersoTe. I'1as pasauuaer or 4 go 25 moporos 1o
HACBILIEHHOCTH B B34BHCHMOCTH OT IiBeTa KpackKH M JHPYrux yc-
JIOBHH.

K DNOHATHIO HACBHILEHHOCTb OYeHb OJNHM3KO IIOHATHE HUCTOTA
1BeTa, KOTOPYIO Ha3hlBalOT elle KOJODHMETPHUYECKOH * HacHIUeH-
HOCThIO, UHcToTa ompepensieTcss Kak JOJA YHCTOTO CIEKTPaJbHOTO
IBeTa B CMECH PaBHOSIPKHX CIEKTPaJbHOro H §esoro WJjH Kak OTHO-
Iiedye CIEKTPaJbHOK COCTaBJsIoledl K OOLled sipKocTH nBera. -
crora oGosHayaercs OykBoH P u Bmpaxkaerca B mpoueHrax. Co-
racHo OompejesNeHHIo, YHCTOTa LBETOB ciekTpa Oyner pasHa 100 %
(uer mpumecH 6eJsoro); uucrora Gesoro, ceporo pasHa Hy.qio. Ilpu
M3MEPEHHH ULBETa ero YHCTOTY MOXKHO ONpelesuTh OOJiee TOUHO,
YyeM HAaCHIIIeHHOCTDL, I03TOMY B KOJIODHMETPHH NOJB3YIOTCS HMEHHO
4HCTOTOH. <

[ToHsTHS HACLIIEHHOCTh M UHCTOTA NOBOJBHO ONH3KHM, W MHpH
XapaKTepHCTHKe LBeTa B OOJBUIMHCTBE CJIy4YaeB MOKHO IIOJb30-
BaThCsl M TeM, M APYTHM, ynorpebysis STH CJIOBA KaK CHHOHHMEL
OpHako 9TH IOHSITHS BCE Xe pasauyalorcs. Tak, eciH Bce lBeTa
crmekTpa HMeloT ofHHakoBylo unctoTy (100 %), TO HachlEHHOCTH
Yy HEKOTOphIX M3 HHX pa3Has. JKeJTblli LBeT BOCIPHHHMAaeTcs Kak
Gosee 6au3kuil XK 6esoMy, ueM, HanpuMep, KPACHBIH HIAH CHHHI,
3HAYMT, H HACHIIEHHOCTb XeJTOrO MeHbILe,

* KonopHMeTpHsi — pasjiesl UBETOBECHHSA, 3aHMMAIOMMHCS BOMPOCAMH H3MEPEHHS
1IBETOB.
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Harasnoe npeicrapienne 06 USMeHeHUH HACHIIIEHHOCTH (un-
CTOTBI) MOZKHO IOJYUHTL H3 CJACAYIONIETO mpocToro onkita. HyskHo
B35Th KaKkylo-nH60 LBETHYIO KPacKy (HalpHMep, CHHIOIO — yJbTpa-
MapHH) M NMOZOGPaATH COBEPIUEHHO OJHHAKOBYIO ¢ HEil IO CBETJIOTE
cepyio kpacky. OGe Kkpackud HyXKHO Oparth KpOIOLIMe, Hanpumep,
ryamesble. IIpH CMeLICHHH 3THX JABYX Kpacok OyAeT MOJy4aThCs
pSiJl LBETOB, B KOTOPOM C yBeJHUEHHEM AOJH Cepod KPAaCKH HACHI-
IleHHOCTh (uMcTOTa) ILBera OyAer yMeHbmiathes. Caersiota ke
BCeX cTyneHell pana OyIeT ORMHAKOBOH, TakK Kak ofe cMmelldBae-
MBle KPacKe MMeJNH ORUHAKOBYIO CBETJIOTY.

OueHb HArAAJHO TaKKe IOHHMKAETCS UHCTOTA LBETOB CIEKTPA,
€CJIM Ha COOTBETCTBYIOIMH y4acTOK CHEKTpa HanpaBHTh NYYOK Jy-
yeil Gesioro cBeTa, He NPONYLIEHHBIH CKBO3b NpH3My. B pesysb-
TaTe NpHMecH 0ejoro NpPOUEHT UYHCTOTO CHEKTPaJbHOIO IBeTa IO-
HUXKAeTCsl, IOHHKAETCA H YHCTOTA.

Heo6xonumo moguepkuyTh, 4TO, B 6oJiee CTPOrOM NOHHMAHHH,
NCHXOJNOTHUECKH BOCIPHHHMAeMas CBEeTJIOTa LBeTa He MOXKEeT Of-
HO3HAYHO COOTBETCTBOBATH OTHOCHTEJNBHOMH sipkocTH. To ke MOMKHO
CKazaThb H O LBETOBOM TOHE H HACBIIIEHHOCTH. Takum o6pasowm,
HYJKHO HMeTb B BHJAY DAa3sHUHS MEXLY TpeMs OOGBeKTHBHBLIMH Xa-
PAKTepHCTHKAMH IBeTa — IBETOBEIM TOHOM (A, HM), YHCTOTOI
(P, %), sprocreio (L, Xi/M2) HAH OTHOCHTENBHOH sipKocThio (p, %)
H CyOBEKTHBHBIMH 3PHTEJBbHBIMH XapaKTEePHCTHKAMM — IBETOBEIM
TOHOM (TeM, UTO MBI HA3BIBAEM «KPACHBIN», «CHHHH® H T. 1.), Ha-
CBIIEHHOCTBIO H CBeTJIOTOH, KaK CBOMCTBAMH 3pHUTEJBHBIX OLIylie-
HHH, KOTOpBlE KOJHYECTBEHHO MOTYT OBITH BEIpa’KeHBI JIHIIb COOT-
BETCTBYIOUIHNMHU TTOPOrOBEIMHM BEJTHUMHAMH.

COBOKYITHOCTb L[BETOBOTO TOHA M WYHCTOTH I[BeTa HAlOT Kauye-
CTBEHHYI0 XapaKTePHCTHKY, Ha3bBAeMYIO IIBETHOCTBIO. SIPKOCTB
(cBetniora) sABJNsETCS KOJTHYECTBEHHOM XapaKTEpHCTHKOM.

C vsMeHeHHEM ONHOIN H3 TPeX XapakKTepHCTHK OYZeT H3MeHSTLCS
H IBET, NOTOMY CJAeAyeT HMeTb B BHAY, YTO €CJAH MBI 3amMeuaeM
Kakue-JTH60 pasJUuHs B LBETe, HAMPHMep, BUIUM, UTO OLHH 3ejeé-
HBIfl HECKOJIBKO CBETJee [PYroro, 3HAUHT, MB BHIHM yXKe IBa
nBeTa, a He <OTTEHKH» OJHOr0 LBeTa, KaK 5TO 4YacTO TOBOPST.

PaccMOTpHM H3MeHeHHe XapaKTeDHCTHK IBeTa Ha psge NpH-
MepOB, YacTO BCTPEYAIOUIHXCA B Npouecce paboThl ¢ KpacKaMu. [1pu
NOAMEIIHBAHUE XK Kpacke O€NHJI YMEHbLIAeTcss UHMCTOTa IBeTa H
BO3pacTaeT €ro CBeTJO0Ta. TakK XKe MEeHSIOTCS XapaKTepHCTHKH
nBera nNpH pasbaBieHHH aKBapeJpHOH KPacKH BOJOH.

[TopmelinBanne uepHOH KDPACKH IOHMIKAET TOJIBKO CBETJIOTY
1BeTd, He yMeHblIas ero YHCTOTH (UHCTOTA, COTMIACHO Olpejelie-
HHIO, YMeHblIaeTcst C TpHMecbio Gesoro). OJHAKO NpPaKTHYECKH
uepHas Kpacka oOTpakaer HeOOJbUIYyI0 4YaCTbh nalalollero CBeTa
(oxous0 2 %), ¥ UACTOTA UBETA HECKOJbLKO CHHIKAETCS.

KopuyHeBHI LBeT — 3TO OuUeHb TeMHBIH oOpaHKeBbi. B sT1OM
JIerko y6e[HThCS, eC/M NPHBECTH BO BpallleHHe OPaHXKEBEIA M yep-
HBIE cekTOpa Ha BePTYIUKE HJIH K OPaHXKeBOH KpacKe NOOABHTDL
yepuyo. Eciu Xe KOpHUUHEBYI0O GyMmMary OCBETHTh SPKHM CBETOM,
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HO CMOTPEeTb Ha Hee CKBO3b OTBEPCTHE, UTOOLI rja3 OB B NPeKHUX
YCJIOBHSX OCBEIIEHHS, OHA OYAeT BBRINVISLETL OpaHKeBOI.

st XapakTepHCTHKE IBE€Ta 4aCTO NPUMEHSIOT TePMHH «HHTEH-
cuBHOCTb». LIBer Gymer TeM Gojiee MHTEHCHBHLIM, ueM GoJee ero
HACHIIEHHOCTh M cBeTsIoTa. Hampumep, U3 JABYX IBETOB C ONHHA-
KOBOH CBeTJIOTOR G6oJsiee HHTEHCHBHLIM OyJeT TOT, Y KOTOPOrQ
6oJibllie HACHIIIEHHOCTb.

IlseToBBE PALL

B npaxkTtHke oopMmJeHMs KapT HepeLKO TPHUXOMHTCA HMETh [IENo
C Pa3IMYHBIMH IBETOBHIMH PAJAMU — IUKAJAMH, CTYIEHH KOTOPEIX
NOCNEJOBATENbHO H3MEHSIOTCA 10 OJHOH HJIH HeCKOJLKHM I(BETO-
BLIM XapaKTepHCTHKAM.

IIBeroBble pSABL, CTYIEHH KOTOPHIX OTJHYAIOTCS IPYr OT Apyra
JHLIL 110 ONHON XapaKTepHCTHKe M3 TpeX, HABHIBAIOTCS B ILBETOBE-
JAEHHH wUucTblMu psdamu (MBl MX Ualle HasbiBaeM OJHOPOXHBIMH).
Ecan xe nBera crymeHefi OTJIHMYAOTCS [0 JBYM HJIH BCEM
TPEM XapaKTePHCTHKAM, MBI HMeeM JEJ0 CO CAOMCHuimu (CMelman-
HBIMH) padamy, KOTOPHIX, KOHEUHO, B O(OPMJIEHHH XapT GOJb-
IIHHCTBO.

Uro6bl NOJNYYHTL HA BEpTYWIKe ONHOPOJHBIM PSII LBETOB, M3Me-
HSIIOUIHXCS JIHIIL MO CBETJOTE, HY>KHO Ha LBETHOH OHUCK HALeTh (H-
rypy H3 uepHOll 6yMmarH, Kak 9TO IOKa3awo Ha puc. 88, 6. Amaso-
THYHBIA PSS MOXKHO MOJYYHTH M € TOMOMIBIO KPAacoK, ecay Ha Oy-
mare, oKpalleHHOH B KakKOH-IHO0 XPOMaTHUECKHH ILBET, IOCTPOHTD
pAL CTYIIEHHS YepHOH KPacku OT CAMOro CBETJIOrO Ceporo Ao uep-
HOTO.

OxHOPOAHEIN pPsJN, CTYNEHH KOTOPOro OYIYT H3MEHSThCS JHIIbL
10 HACHLIUIGHHOCTH (YHCTOTE) IPH NOCTOSTHHLIX IBETOBOM TOHE W
CBETJIOTE, JIErKO IOJYYHMTb, e€CIM Ha NBETHOH MHMCK BepTYIIKH Ha-
IeTb TakKyio e 1o ¢opme (urypy, HO ceporo IuBera, OJHHAKO-
BOTO TIO CBeTJIOTe ¢ XPOMAaTHUECKHM IBeTOM nucka (puc. 88, a).
Tlpw BpammeHHH nucka ¢ (GUrypoH MOSYUHTCA DAL KOJEL OT Ha-
CHIEHHOrO TO Kpalo AHcKa IO aXpoOMAaTHUECKOTO B LEHTpe Kpyra.
Ha 6ymare Taxofl paja mojyuaercs, ecqH XPOMATHUECKYIO OKPaCKy
CTYILATHL MO CTYHEHSM B OAMY CTOPOHY, & CEpyIO NMOBEPX LBETHOH —
B HanmpasJeHHH APYroro KoHua IrkaJjrul. [Ipw sTom mo cperyiote Bce
CTYMEHH psAla LOJNKHLI GBITh OJUHAKOBBIMH.

Puc. 88. Imckw pist BepTYLIKH, NpH
BPAIIEHHH KOTOPHIX IOJYUAIOTCS OMHO-
POAHLIE PSALI

a — HAMEHSIONHCCST 110 HackLIMLEHIIOCTIN; 6—
O CBETNQTE




OnHOpOIMHBIH PN, CTYNEHH KOTOPOTO GYAYT M3MEHSTLCS JHIIb
[0 LBETOBOMY TOHY, BLIMOJHACGTCA HECKOJbKHMH IBETHBIMH Kpac-
KaMH, [pHYEM CTYNEeHH psfa JOJIKHLL HMETh OANHAKOBEIE CBET-
JIOTY ¥ HACBILIEHHOCTb.

CryumeHHe OKpackH#

PaccMmoTpuM, XaK NPOMCXOJHT H3MeHeHHE OCHOBHEIX NMapaMeTpoB
UBeTa NPH CryIIEHHH XPOMATHUECKUX OKPacOK. Psaj cryuieHus nseT-
HOM KPAacKM — He YHCTHIH PfAZ, TAK KaK ero CTYNEeHH OTJHYaIOTCS
0 JABYM XapaKTepHCTHKaM — CBETJOTe W uncToTe. JOmycTHM, MBI
BBINOJHHJIM DAJ CIYUIEHHS B HECKOJNIBKO CTYIEHel cHHel Kpacku. ITo
Mepe CrylLleHHS OKpacKH cBe1JIoTa crymneHeil manaer. [To mocruke-
HUM ONpelleNieHHOH BeJHUMHBE (Kpacka craja MOuTH 4epHOH) wuas-
MEeHEeHHE CBETJIOTH IVIa30M yiKe He OTMeyaeTcs.

Haceimensoerh €O CrylieHNeM OKpacku OyreT 3aMeTHO BO3:
pacTaTb O MOMEHTa TaK Ha3BBAeMOH IIOJHOLBETHOCTH, 3aTeM
Kpacka IOJyyaeTcss HACTONBKO TeMHOHN, 4To 06 H3MEHEeHHH HACHI-
IIeHHOCTH CTAHOBHTCS CYLMUTh 3aTPYAHHUTENHHO, W CO3JaeTCs BIIe-
qarieHue ee yMmeHblIeHHsi. OZHAKO UHCTOTA IBeTa HE YMEHBIIH-
nack. Hamo yuects, uTo mo Mepe Gosee ray6oKOro npOHUKHOBEHHS
Jayueit Geyioro cBeTa B CJIOH IBETHOH KpacKH cremeHb H3BHpa-
TeJLHOCTH TOTJIOIIEHUS HBETHEIX Jydell 3epHAMH IHrMeHTa BO3pa-
CTaer, IBET CTAHOBHTCH UHMCTHIM, HO HAaCTOJABKO TeMHBIM (MaJjo
Jyuel BEIXOAHT H3 CJOSI KPackH), UTO TPYLHO y3HATH €r0 LBeTOBOH
ToH. IToxoxuil pesyawbrar Gymer, eclM pACCMaTPHUBAThL PSAJN IBET-
HEIX GymMar B TeMHOH KOMHATe€ — MBI HE YBHIEM LBETOBOTO TOHA
H YHCTOTH! I[BETA W3-32 OUEHb MaJOH CBETJIOTHL.

Jna kpacHoli ¥ GOJNBIIMHCTBA JAPYTHX <«TEIJBIX» KPacoK Kap-
THHa GyLeT HeckoJbko uHOH. CBeTsoTa 31€ch, JOCTHTHYB Ompefe-
JIeHHOH BeJIMUHHBI, TPH JAaJbHeHIIeM CrYLIeHHH OKPAaCKH OoJble
He MajJaeT, HACHIUIEHHOCTL TOXKe OCTaeTcs Ha ofgHoM ypoBHe. Jlaxe
MPH CaMOM TOJCTOM CJIoe KPacKH <«UBETHOCTb» TaKMX Kpacok 6y-
JIeT XOpOIIO BHpAaXKeHa, uTO HEeTPYAHO OTMETHThb, paccMaTpHBas
Ha6Gop aKBapeJbHBIX KPACOK B TJIHTKAX MJIM KOPHITHAX.

Crporo roBopst, NMpH YBEJHUEHHHW TOJIIHHLI CJOA NPO3PAYHOM
KpPacKH HEeCKOJBKO MEHSIeTCsl H ee IBETOBOH TOH, a MMEHHO — yBe-
JHUHBaETCA HOJS Jyued, Haubomee XOPOLIO NPONYCKAeMEIX JaHHEIM
KpacAUuMM BelecTBOM. /s HarIsSAHOCTH MOSCHHM 5TO TaKHM IPH-
mMepoM. lonycTHM, UTO CJI0fl KpPackd ONpefeneHHO! TONIIHHB MpO-
nyckaer 0,8 gyueft cuHelt vacTH cmekTpa H ToJbKO 0,2 — XpacHoH
gacTH. EcJIM TOJNIIHHY CJI0S YBEJHUMTH BIBOE, TO CHHHX JyueH yiKe
npoiiner 0,8%X0,8=0,64, a kpacubnix —0,2X0,2=0,04. W ecnn mep-
BOHAYaJBHO KOPOTKOBOJIHOBHIX Jyuell Oblsio B 4 pasa GoJsblue, yeM
JJIMHHOBOJIHOBEIX, TO CTaJo HX B 16 pas Goablue.

AnanoruvHO, ecaH Crymath NMPO3pavyHyld KPacKy, NOJyYeHHYIO
MEXaHuYeCKHM CMelleHHeM PAa3JHYHBIX MHTMEHTOB, HavyHeT npeob-
JajgaTh UBETOBOH TOH, COOTBETCTBYIOUIHH AJHHE BOJMHBI JyueH, 60-
Jlee HJIH MeHee XOPOHIO OTpakaeMbIX BCEMH THIMEHTaMH.
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CHcrTeMa HauMeHoOBaHUE ubetos

B noBceaHeBHOH KH3UH Hac OKpyxKaer GOJLIIOE pasHooOpasie
uBeToB (IO HEKOTOPHIM HAHHLIM, Hall a3 crnocobeH pasauyatb
okoao 13000 pasmuunpix useroB). Jaa HX 0003HAYEHHS CYLUECT-
ByeT 60JIbIIOE KOJNHUECTBO HasBaHMU: 6exX, cajaTHBifl, caMO H T. .
CocraBJ/ieHBl cHelHaJbHbIE TAaOGJHUBI LBETOB M HX HasBaHHUH AJIA
6oJiee TOYHOTO HAMMEHOBAHMS IBETOB, HANPHMEp NpPH DPAa3IHYHBIX
OHOJIOTHYECKHX B APYTHX HCCJIEJOBAHHUSX.

Opnako mpHBeJEHHBIE HA3BAHHS, BO-IEPBLIX, He IEpPeJaloT ToY-
HOH XapaKTeDHCTHKH IB€Ta, BO-BTOPBIX, KOJHYECTBO 3THX TEPMH-
HOB HACTOJLKO BEJHKO, YTO HX OueHb TPYJAHO B3alOMHHTb, H,
B-TPETbHX, JaxKe 5TOro GONLWIOrO KOJHYECTBA TEPMHHOB HeIO0CTa-
TOYHO A1 0603HAYEHHS] BCero MHOro06pasusl IBETOB.

ITosToMy MBI peKOMeHAyeM KaK IpH pafoTe ¢ KpackaMH, Tak
U B NOBCEJHEBHOH XKHM3HH NOJB30BATHCS HAYYHO OOGOCHOBAHHOH CH-
CTeMOH HAHMeHOBAHHH LBeTOB, KoTOpas 6asHpyercsi Ha mapaMer-
pax nBeTa — LIBETOBOM TOHE, CBeTJIOTe, HAacHIIeHHOCTH. OHa BKJIIO-
yaer 24 TepMHHA, KOTOpDHIE IIO3BOJISIOT JaTh HauMeHOBaHHA 155
pasauunbM nBeraM. dta cucremMa (mo E. B. Pabxuny) * npuso-
IHUTCS HUXKE.

OCHOBHbIE HANMEHOBAHHSA L BETOB IIOHOJXHHTCJIbeIE TEPMHHBI
(BeroBoit TOH) (HaCRIEHHOCTb, CBETJIOTa)
.LJAnsA XpoMaTHYEGCKHUHX I(BETOB

1. KpacHuurit 1. CriIbHO HaCHILEHHBIH (YHCTHI)
2. Kpacno-opanxerbtif 2. CpexHe HaCHULEHHbI
3. Opamxensifi 3. Cnra6o HachlUeHHBIH
4. OpaHXeBo-KeJTHIH 4. Cperanlit

5. JKeaterit 5. Cpenrefl CBETJIOTHI

6. JKeaTo-sesieHbId 6. Temuniit

7. 3eneHsli

8. 3eneno-rosnyGoit

9. TonyGoit

10. Cunnit

11. Cune-(puoneroBsIl

12, dnoneropslit

13. PuoneToBO-nypRypHbI
14, ITypnypHsiit

15. ITypnypHo-KpacHsIi

2.0n% axpoMaTHUYECKHX I(BETOB

HOans ceporo:
1. Beanit 1. Ceeraniit
2. Cepuniit 2. Cpenneii cBeTIOTH
3. UepHnui#t 3. Temuniit

Uro6el 0603HAYHTE KaKOH-IHO0 LBET, HYXKHO Has3BaTh €ro LiBe-
TOBOH TOH, HACHILIEHHOCTb, CBeTAOTY. Hampumep: KpacHO-OpaHKe-
BHIH, c1a60 HachueHHEIH, TeMHBIH. IIpu opopMHTenbCKHX paboTax
B KapTorpaduu nprBeJeHHOr0 KOJHYeCTBA TEDMHHOB HENOCTATOYHO,
[I0O3TOMY MOXHO DPEKOMEHJOBAThb HEKOTOpOe paclUHpeHHe CHCTEMB

* Pabrxun E. B. Arnac nperon. M., Menrns, 1956.
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TepMutos. Tak, cieayer HMeTb B BHAY, UTO OpAHIKEBO-KPACHBIH H
KPaCHO-OpaHKeBbIll — pasHble LBeTa (MepBbIH KpacHee), KeJaTO-
3eJIeHBbll — 3eqeHee, UeM 3eJICHO-XKeJThIH, U T. 1.

KpoMe TOro, ARA YTOUHEHHS ILBETOBOTO TOHA pPeKOMEHLYeM
M0JIb30BaTbCS WHPOKO H3BECTHLIMH HA3BAHHAMH IIHCMEHTOB Kpa-
COK, HampHuMep: Y/AbTPaMapHHOBO-CHHUEH, KHHOBAPHO-KpAaCHHIH U
T. [., NOCKOJbKY Ka)KAOMy NHTMEHTY NpPHCYLI OnpelefieHHHH lBe-
TOBOH TOH.

B kaprorpaduM uIMpPOKO NPHUMEHAIOTCS KOPHUHEBHIE KPaCKH,
HampuMep IPH THHcOMeTpuueckoM obopmieHun penbeda. M He
CHeAyeT TO3TOMY OTKA3HBATHCS OT 3TOr0 HA3BAHUS B NOAB3Yy 60-
Jlee TPOMO3JKOTO, HANpHMED, KEJTO-OpPaHXKeBHH, CpelHe-HACHI-
meHHuH, Temublli (no cucreme E. B. Pabkuna). Dosee Toro,
KOpHYHEeBble LBeTa ClefyeT PasiivyaTh IO LBETOBOMY TOHY (MKeJaTO-

KOPHUHEBHBIH, KPacHO-KODHYHEBHH), 10 HACHIUEHHOCTH H 10 CBeT-
JIoTe.

§ 58. BAUSIHUE HA UBET HEKOTOPBIX
ONTHYECKHX ABJEHHA

CBersumuecs W HecBeTAlUINeCST Tegaa

Hnsi u3yueHHs BONPOCOB, CBSI3AHHBIX C IBETOM, uacTo OHIBAaeT
BAXHO 3HATh OINpele/eHHBIE CBOMCTBA OKPYKAIOILHX HAc Ipel-
MeToB. [Ipesk[e BCEro OTMETHM, UTQ BCE€ HX MOXKHO Da3felHTb Ha
Tena CBeTSIIHecs H HecBersuivecs. LIBeT ¥ HHTEHCHBHOCTb G0Jb-
LIMHCTBA HCTOYHHKOB CBeT4 3aBUCAT OT TEMIEPATyphl HX HaKasd.
B xaprorpaduu Bce Goapliiee 3HAUeHHe NPHOOpeTaeT NpUMEHeHHE
BELIECTB, H3JYYAIOLHX <«XOJNONHBIA» cBeT. JIIOMHHECHIEHTHBIE CO-
CTaBh INpPHUMEHSIOTCH IPH MNOATOTOBKE HEKOTOPHX KapT K H3ja-
HHIO, C MX TNIOMOILIBIO CO3/AIOTCH HEKOTOPHIE IOJIETHBIE KapThl (1J15
HOYHEIX T0JIeToB). OueBHAHB GOJbLHIME NMEPCHEKTHBLI NPHMEHEHHS
JIIOMHHECLIEHTHEIX COCTABOB B O(GOPMJIEHHH ILIKOJbHBIX, JEMOHCTpa-
IMOHHBEIX, arHTALHOHHO-NPONAaraHfHCcTCKHX KapT. OLHAKO BONPOCH
HCNOJNB30BAHUSA JIIOMHHECHEHTHBIX COCTABOB B O(OPMJIEGHHH KapT
HeJOCTATOYHO paspaGoTaHBl, H KapT C HX NPHMEHEHHEM CO3JaHO
OYeHb MaJso.

HecBeTsmuxcst Tes BO MHOrO pa3 Gosblle, WeM CBETSIHXCH.
Ilper Takux TeJ 3aBHCUT OT TOr0O, KaK OHM I[IOIJIOLIAIOT, NPOITYC-
KalOT HJIM OTPaXKAaIloT Najaiolmuil Ha HHX CBeT.

I[lpo3paunble H HENPO3payHHEE TeJaa

IIpospayHBIMH CUMTAIOTCS TeJa, €CIH CBET MOXKEeT MNPOXOAHTH
CKBO3b 3HAUHTENBHYI0 HX TOJULY, HENPO3PAYHBIMH — TeNa, uepes
TOJIY KOTOPBIX CBET He IPOXOAHT. 3aMeTHM, OAHAKO, UTO HJIe-
allbHO NPO3PAuHBIX HJAH HAeaJbHO Henpo3pauHbX Tes Her. Llper
HEeNmpo3payHOTo TejNa ONpelensieTcss TeMH JyuaMmH, KOTOpble OT
Hero oTpaxatorcsl. 1IBeT npo3pauyHBIX TeN, eC/MH HX pPaccMaTpPHBATH
HA TPOCBET, ONPENENSeTcs JyuaMH, NPOLISAIIMMH CKBO3b TeJO.
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Kpacky Toxe MOryT GBITb NPO3PAUHBIMH (JIECCHPOBOUHBIE) HJIH
nenpospauneMu (xpolomue). Kpoiouas cnocoGHOCTE KPAacoK, Kak
M HX TNPO3PAavYHOCTL, 3aBICHT OT COOTHOIIEHHS IlOKasaTeseH mpe-
JIOMJIGHHSI THTMEHTA H CBA3YIOUIErO BellecTBa (CPEIBl, OKpYyKal-
el yacTHUBl nurMenta). Yem GoJblle MOKA3aTENb ITPEIOMJIEHHS
NHrMeHTa OTHOCHTEJBHO CBA3YIOIIErO BELIecTBa, T. €. OTHOCHTEIb-
HLI TOKasaTeslb MPEIOMJEHHs, TeM OOJbIIe CBeTa OTPasHICST OT
MOBEPXHOCTH YACTHI, NMHIMEHTAa Ha TCpaHALE 3THX ABYX CPEL H
MeHbLIE TPOHHKHET BTJy6h YaCTHIL.

Tag, Hanpuamep, Xopowas KpoOWAas CHOCOBHOCTh THTAHOBLIX
Geamust (MacasiHOH KpacKku) OGBACHSETCS TeM, YTO PasHHNA MeXKAy
noKazaTesIIMH IpeJoMiaeHHs nurMedra (2,7) u macna (1,5) 3sua-
yuresnbHa. Jlokasarenb npesomieHus mena 1,6, © 4TO6B MOJYUHTDH
XOpoILIyI0 KPOIOWIYIO KpacKy, Halo pasBOIZUTL €ro He B MacJe,
a B BOJE.

BrpuMmsllf HaMH LBET KPacKH ONpeleisfercs CyMMapHo aefict-
BYIOIIHMH Ha IvIa3 JyuaMH, M3 KOTODHIX OIHH OTPasHJHCh OT Ca-
MOH TIOBEPXHOCTH (9TO — «Besble» JiyuyH), APYTUe — OT YACTHI( IIHI-
MeHTa B BEPXHEM cJOoe KpacKi (3TH JIYYM IPOLUJIM CKBO3b HEGOJb-
IO CJIOK YacTHI MHIMeHTa W cnafo OKPAlleHb), TPEThbH — OT Ya-
CTHI, THICMEHTA, pPACHOJOMKEeHHBIX Oosnee IIy60KO, W OKpAalleHbl
CHJIbHEe W, HaKOHeH, JIyyaMH, KOTOpble NPOULIH CKBOSL BECh CJOH
KPaCKH ¥ OTPasHJMCh OT NMOJJIOXKKH (Hampumep GyMmaru). He pac-
CMaTpUBAs CJIOMKHBIX SIBJIEHHH OTpareHHS, TPONMYCKAHHS ¥ IOIJIO-
IeHHS B KPAaCOUHOM CJO€, OTMETHM, UTO HaKOOJee HaCHIIEHHEIE,
YHCTHIE I[BETa MOXKHO IOJIYUaTh HMEHHO NPO3PAUHBIMH KDaCKaMH,
T. e. KPACKAMH, B KOTOPLIX NUIMEHT U CBSI3yIOllee BEeLleCTBO HMEIOT
6n1M3KHe T1oKasaread mpeaomiaeHus. Cser B cJOH mnpo3pauHoit
KpacKH NPOHHKaeT IIy6:Ke H cTeleHb H36HPaTeJNbHOCTH HOIJIOLe-
Husg Oymer Gosbile. [ToaTOMy mnpo3payHOCTh— OLHO K3 BAXKHBIX
YCIOBHE, MpelbSBIASEMBIX K KpacKaM AJs IedaTH KapT (0COGEHHO
1X (DOHOBBIX 3JIeMEHTOB).

OTpaxXeHHe OT NOBEPXHOCTEIH

[Tpn peweunn o(OPMHUTENILCKHX 3ajJau B KapTorpaHH HeperKo
ObIBACT HYXCHO YUMTBIBATH OTPayKaTelJibHble CBOHCTBA NOBEPXHOCTEH.
Bce moBepXHOCTH MO WX OTpPaKaTelbHLIM CBOHCTBAM NMPHHATO pas-
JeJISITh Ha 6JecTsillHe, MJISIHIIEBHE H MATOBLIE.

Ot GnecTamux (OueHb TJTAAKHX) IOBEPXHOCTEH JIyyH OTparka-
J0TCS HANMpPaBJEHHO, MO 3AKOHY «YroJ NMaleHHss paBeH Yriay orpa-
»enusi». MaTosbie (LIepOXOBAaThIE) TOBEPXHOCTH OTPAKAIOT JIYUH
paccesiHHO, BO BCEX HanpaBjeHHAX. [JIAHIEBbIe Ke IMOBEPXHOCTH
06aal0T IPOMEKYTOUHBIME CBOMCTBAMH,

IIpu maToBOfi akType NMOBEPXHOCTH JYUH «Oenoro» cBera, He
yCHeBlUIRe elle NMPOHHKHYThH BHYTPb KPacouHOr'o CNOS M OTpawxKeH-
HBEIE OT NMOBEPXHOCTH, TMOAMEIIHBAIOTCA K IBETHBIM Jyuam, HAYIINM
H3 CJM0S KPACKW, M MOHHKAIOT HACHILEHHOCTb I[BETA, NEJalOT €ro
HECKOJIbKO BeJsiechiM. o N
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Ecnu xpacounyio paGoTy MOMECTHTb TOJ CTEKJO HJIH MOKPHITH €e
MOBEPXHOCTh TPO3PAYHBEIM JIAKOM, WACTh JYUeHd Majarollero cBeTa
OTPasuTCs OT IJafiKoH MOBePXHOCTH cTekna (Jaka) moj onpefe-
JAeHHBIM yraoM. M ecnw Touka HaOmIOfeHWst BHIOpaHa Tax, 4TO 3TH
YUYW He NMONaAyT B rias (B MPOTHBHOM ciayuae 6yaer BHAEH GJIHK,
MEIIAION(HE BOCNPHATHIO), 3PHTENL YBHAUT GoJiee WHCTHIE, HACHI-
IeHHbIE KPacKy, ueM NpH MaToBo¥ (axType nosepxuocty. Ilpu me-
yaTH Ha FJIAKOH, HampuUMep MeJOBaHHOH, OyMare KpackW BBHITJIS-
aAT 6ojiee UHCTBEIMH M «COUHBIMH», ueM Ha epoxoBartoil. [Toatomy
XOPOIIKe PENpPOLYKUWH C XYAOYKECTBEHHBIX ITPOU3BENEHMH MeuaTaioT
Ha MeJOBaHHOH Oymare, XyIOKHHKH CBOH KaPTHHLI MOKPLIBAIOT Jia-
KOM HJH IOMEIIAIOT ok CcTekao, Ha dortorpaduax, B YaCTHOCTH
LBETHEIX, «HAKATHIBAIOT TJIsHEN» W T. A. [TO3TOMY W KapThi, eciu
XOTAT, YTOOH KPaCKH BRITIANENN GoJiee «COUHBIMH», TTOMEINAIOT 0N
CTEXNO (HATpHUMED, B MY3€sX M Ha BLICTABKAX) WJIM MOKPLIBAIOT Ja-
KoM. Jlaxom OBUTH NMOKDHITH, Hampumep, Kapte B atnace «[Ipo-
muinienrocts CCCP ma wavamo 2-# matamerkus (1934 r.), uro
CYLIECTBEHHO YAYUIIHIO HX BHeWHHH BHA. ToT ke, B mpuHUHTIE, 5h-
(exT AOCTHraercsl MPHUIPECCOBBHIBAHMEM MPO3PAUHON TJIEHKH TPH
H3JaHUH KapT B COBPEeMEHHOH TEeXHOJOTHH.

HsmeHeHHe LIBeTa KJIEEBH X KpacOK IpPpH BBLHICH -
XaHuH

Hamenenve npera KJeeBHIX KPACOK, HanpHUMED aKBapPeJbHLIX, NPH
BLICHIXaHHH OODBACHAETCH H3MEHeHHeM OTHOCHTEJILHONO MOKa3aTens
npenoMieHus. ITpu BEICHIXaHHM BOJA, 3aMOJHSBIIAT MPOCTPAHCTBO
MEXJLy YacTHIAaMM NHrMeHTa, 3aMeHseTcs BO3AyXoM. [TokasaTenb
IIPEJOMJIEHHS] HTMEHTa OTHOCHTeNBHO BO3AyXa 6OJbIle, yeM OTHO-
CHTENbHO BOJABI, B PE3YJIbTATE YEro yBeJMYHBAETCsl NOJS CBETa, OT-
ParkeHHOr0 OT NOBEPXHOCTH UACTHL[ NMUTMEHTA. YBeJHUEHHEM JIOJH
3TOr0 «6eqoro» cpera B O6LIEM NMOTOKE, HAYILEM OT KpacKi, ofbic-
HAeTCST HEKOTOPOE MOBLILICHHE ee CBETJIOTH H NOTePs HACHIIEHHO-
ctd. Bropas nmpuuMHa TaKoro U3MEHEHHS LBETa 3aKJIOUaeTCs B TOM,
4TO rJajKas MOBEPXHOCThL MOKPOIl KPacKH Tocje BLICBIXaHHSI CTa-
HOBHTCSA 1UepoXoBaToll, MaToBOM, cBeT OyZeT OTpakaThCs yike He
HaNpaBJeHHO, a PACCesTHHO H MOHMN3HT HACHILLEHHOCTDb lIBETa.

HaMeHneHune uBeTa KpacoOK Opu CMEmWieHHu C Ge-
JuanamMu

Cpennl, colepsalllie BO B3BEINEHHOM COCTOSIHHH UACTIILLI, HPENsT-
CTBYIOUIHE NPOXOIKJICHHIO CBETA, MPHHATO HA3LIBATLH MYTHLIMH Cpe-
pamu. IpuMepamMH Taxknx cpe MOTYT CAYXHTL 3eMuas armocdepa,
pasBelleHHOe MOJIOKO, MYTHBIMII CPEaMH SIBJASIOTCS H KPACOUHBIE
cMecH. XapakTepHO, UTO CKBO3b MYTHLIE CPEALI Jiydlne NPOXOAAT
JYYH JUIHHHOBONHOBON UaCTH CHCKTPA, KOPOTKOBOJHOBBIC KE JIYUH
CHJBHO paccensatorcs. [Toyromy, ecan cMorpeTs Ha npocser (B rpo-
XOJfLEM CBeTe), MYTHLIC CPeAbl NPHOOPeTaloT TemJnil 1BeT, Tak
KaK ‘yacTb KOPOTKOBOJHOBLIX Jiyuefl cmexrTpa paccesjach M He N1O-
mana B rja3. B orpaeHHOM CBeTe OHHM HMEIOT rosyvbopathiii (Xo-
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JOAHBIH) LBET M3-3a BJHSAHHST PACCESTHHEIX KOPOTKOBOJHOBEIX
Jyueil.

[Tpn nopmemuBaniy K Kpacke GeJHJI, €CTECTBEHHO, MTOBLILACTCS
ee CBEeTJIOTA H INOHHXKaeTcs HachuleHHocTb. OmHAKO HeKOTOpDLIe
KPacKd HMPH 9TOM 34MeTHO MEHSIOT H LBETOBOH TOH — B CTOPOHY
Oonee xosonHoro usera. Tax, IBeT MypnypHEIX KPacoK H3MEHSIETCS
B CTOPOHY (DHOJETOBOroO, 3eJeHble KPAaCKH B CMECH ¢ GeJMmIaMH Io-
JAy6eloT, cMecH uyepHoll u Gesoff Kpacok AAT OGBIYHO XOJOHBIH,
CHHEBATO-CephIll HBeT. DTO 0OGBACHSETCS TeM, UTO KpacOuHas CMeCh
¢ GeqMJiaMM CTAHOBHTCH elle Gosiee MyTHOH cpenoil, cuibHO pacceu-
Baouell KOPOTKOBOJNHOBLIE NYUH, NIPHCOSJAHHEHHE KOTOPHIX M H3Me-
HAET LIBETOBOH TOH.

Ecnu rtpebyercs cpenath Kpacky Gojiee CBETIOH, HYYKHO HMEThb
B BUY, UTO €e pa3bapjieHHe H NMOAMEUIHBAHHE K Kpacke GeNIHJ NPH-
BOJAT K PA3HBLIM Pe3yNbTaTaMm.

Nsmenenue LBE€TAa NPH H3MEGHECHHH CNIeKTpPanbHOTO
cocTansa OCBEIUEHUS

OrpakarefbHBle CBOHCTBA IMpeiMeTa — 3TO 06bEKTHBHEIE CBOHCTBA,
HX MOYKHO CYMTATH NOCTOSHHLIMH. [T03TOMY NpPH HW3MEHEHHH CIEK-
TPaNbHOrO COCTaBa Najaloumiero Ha NpeaMer cBeTa OYLeT H3Me-
HATLCS M COCTAB OTpazxaemoro cmBera. Bemas Gymara, Hanpumep,
NpH OCBElEHHN ee KPacHLIM ¢oHapem OymeT KasaThca KpacHOH, 3e-
JeHBH pHCYHOK Ha 6enoff 6ymare 6yJneT NMPH TaKOM OCBEIIEHHH Ka-
3aThCsl YEPHBIM Ha KpacHOM (oHe.

CBeT 3JeKTPHUeCKHX JaMI HaKaJUBAHHS N0 CBOEMY CIEKTpPAaJb-
HOMY COCTaBY 3aMETHO OTJHYAeTCS OT HHEBHOro <«6emoro» cBeTa.
HHeBHO# cBeT comepxkuT GoJjibiie rONYGHIX, 4 HCKYCCTBEHHLIH Be-
qepHuil — GoJiblle KEJThIX Jyuedi.

KpuBuie, BeIpakalolilie CIEeKTPaJbHYIO XapaKTePHCTHKY KPacok
(cM. puc. 87), cTpOSATCH IPH YCJAOBHH OCBEIUEHUS] HACANLHO GEILIM
CBETOM, CIeKTpajbHas XapaKTepUCTHKA KOTOPOTO H300pasuTcs nNps-
MOH JIMHHeH, napaJjaenbHol ocH abemucc. [IpH OCBEIIEHHHW HHLIM
CBETOM ILIBET OKPALIEHHOH NOBEPXHOCTH H3MEHHUTCS, 4 3HAUHT, H3-
MEHHTCS M XapaKTepH3ylollas ero Kpusas.

ITpuMepsl H3MEHEHHS LBETOB NPH 3JEKTPHUECKOM OCBEIIEHHH I10
CPABHEHHIO C AHEBULIM:

Ilo 1BeTOBOMY TOHY: OpaHi;KeBLIe — KpacHeoT; roayfnie — seJde-
HEIOT; CHHHEe (HeKOTODPhIE) — KPACHEIOT, T. €. CTAHOBATCI OGJHIKe
K (DHOJeTOBBIM; (HONETOBBIE — KpacHelT (MpHEMHKAIOTCT K Typ-
NYpPHBIM).

ITo csersoTe: Kpacubie, OPAHIKEBLIE, JKEJITHIE — CBETJIEIOT, 3€-
Jensle, ronaybele, cHHHe, (HOJETOBLIE — TEMHEIOT; IKEJTOo-3eJe-
Hbl€ — He M3MEeHSIOTCS.

ITo HaCBHILEHHOCTH: KPACHLIE CTAHOBATCS HAacbllleHHee; opaHKe-
BLIE — TOXKE; CBETJO-KeJThle — 6ejqeloT (TPYAHO OTIMUAIOTCA OT
6es1oro) ; CHHHE ~— TEPSIOT HACLILILEHHOCTE.

Ilpu pabore ¢ xpackaMu HalO HMETh B BHAY, UTO HX LBETA TIPH
paccMaTpPHBAHHH B YCJHOBHAX AHEBHOTO OCBEINEHHS, NMPH CBETE JaMIl
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HaKaJquBAHHUSI, NPH CBETEe AYrOBLIX (oHaped HAM PTYTHLIX JaMIl
6YILYT 3aMeTHO OTJIM4YaThesl B COOTBETCTBHH C H3GHPATENLHBIMH
CBOHCTBAMH KayKA0H KPacKH, CIeOBATENBbHO, TMO-HHOMY GYAyT BHI-
NJISZeTh W codeTanus useros. Hanpumep, sejedsle H roay0oie usera,
TaK Y44CcTO BCTPEualolHecss Ha KapTax PALOM, Jydylle pasiuyarorcst
[pH IHEBHOM CBEeTE, YeM IIPH JIEKTPHUECKOM. DTHUM MOXKHO 0GBSC-
HHTb, YTO Ha HEKOTOPHIX KapTax NPH 3JeKTPUUECKOM OCBEUIeHUH He-
[LOCTaTOYHO XOPOLIO pasnuyaeTcs HeperoBast JHHHS.

Yro6pl npencTaBHTh cebe NHEM, KAK COYETAHHS IBETOB GYAYT
BRINVISIAETDh IIPH 3JEKTPHYECKOM OCBellleHHH, pafoTy Hamo paccmar-
PHBATh CKBO3b OPAHIKEBO-XKEJTOE CTEKIO.

IlonesHo 3HaTh, Hampumep, YTO NsTHA, 3aTEKH W JAPYrHe [e-
(bexTe OKpalHBaHHA rony6oH MM CHHeH KPacKOH MPU CBETEe JIaMII
HakanuBanusg OyAyT OoJsee 3aMeTHHl (TaK Kak roJy6ofl H CHHHE
TEMHEIOT), TOrLa Kak IpU JHEBHOM CBETE€ MOpSI M OKeaHnl GYAyT
KasaTbCq OKpalleNHHMH Gojee pPOBHO. M3bsHW Xe B HAJOXKEHHH
JKeNTHIX, OPaH}KEBHX KPAacoK, Hao6opor, 6yAyT Gosee 3aMETHEL IIPH
JHEBHOM OCBEIeHHH.

PaforaTth ¢ KpackaMH Jydlle B YCJIOBHSX IHEBHOI'O OCBELIEHHS
HJIHM 2Ke IPH JaMIIaX AHEBHOTO CBeTa. YCJOBHS OCBEIUIeHHS LJIS pa-
6oTel KapTorpadoB-XyNOXKHHKOB, IPOGHCTOB, EYATHUKOB, IPHEM-
IHMKOB H JPYrHX CIEUNHaNHCTOB, pa0OTAIOMHUX ¢ KPACKAMH, JOJKHDI
OTBeYaTh ONpeJeseHHbIM CTaHLAPTAM U OHITh NOCTOSIHHEIMH.

Hsmenenune IBeTa NPpeAMEeTOB NPpU HX OTHAJNCHHHU

ITpu paceMaTpuBaHKK NPEAMETOB ¢ GOJIBILOrO PACCTOSHUS OTPAKEH-
HEIe OT HHX JIYYH Ha NYTH K IJIa3y NPOXOAST CKBO3b 3HAUHTETLHYIO
-Toqmy aTMmocdeps, sBAALOLIeHcs MYTHOH cpefoid. Berpeuas Ha
CBOEM INYTH MHOXKECTBO Pas3/jHYHBIX HAXONAUIMXCA B aTMocdepe da-
CTHI (MOJIEKYJ rasoB, MHKPOOPI'aHH3MOB, BOASHOTO Napa, IMBITHHOK
H T. ), YacTh Jydyell pacceMBaeTcsi B BO3JAyXe, OTKJIOHASICH B Da3-
HBl€ CTOPOHBL, H He JOXOLHT A0 Halllero riasa. ITum obbsAcHseTcs,
HanpuMep, YMeHbLIEHHE CBETJIOTH OCBELIEHHLIX CKJIOHOB TOp, a IpU
paccMaTpUBAaHUM TOp CBEpXy, HampHMep C CaMOJeTa,— MeHbluas
CBETVIOTA HH3KHMX YYaCTKOB OCBELIEHHBIX CKJOHOB rop. Ecam xe
paccMaTpMBaTh UEpPHBIE WM OUeHb TEMHBIE MPEAMETHl, PACHONOKeH-
HBIE JaJieKo, TO OHU KaxKyTcsi Gojee CBEeTJILIME 32 CUET CBeTa, pac-
cesiHHOTO B aTMmocdepe (BeAb OT TEMHOrO CBET MOUYTH He OTpaxKa-
ercsi). STHM oObsCHseTCS, HANPHMED, OCBeT/IeHHEe HH3KUX YuacTKOB
FOPHBIX CKJOHOB Ha TeHeBOf CTOpOHe (NMpH paccMaTpHBAHHH
ceepxy). OHH BHICBETIAIOTCS CBETOM aTMOC(EpPDl, «BO3AYIIHON ABIM-
KOfi».

Bce npeaMerst, OueHb CBETJ/IbE IIPH paccMaTPHUBAHMM HX BOJHM3H,
Ha GONbHIOM YAaJIeHHH, HanpuMep Ha TOPH30HTE, OYAYT MEHee CBeT-
JBIMH, & TeMHBle BONH3W Ha GONMbUIOM YAaJeHHH GYAYT BLIMIALETDL
cBeraee. [IpoucXoAHT Kax OBl Cria)XHBaHHe CBETJIOTHBEIX KOH-
TPACTOB.

PaccerBaHue cBeTa 3a4BHCHT OT JMaMeTpa BCTPEYAloUIMXCs ua-
CTHI[ CPeJBl, IpHUEM JYYH PasHbX JJHH BOJH PACCEHBAIOTCH MO-
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pasHomy. CuilbHee DacceHBAIOTES JAYul XOJMOMHOH yactH CrekTpa.
YcranoaeHo, HanpHEMep, uTo NpH pasMepe uactl B 0,1 MKM ¢HO-
JIETOBLIX Jiyuell pacceuBaercs B 9 pa3 Gosblue, yeM XpacHbiX. ['o-
Jy6oii 1uBeT HeGa OOBSICHSETCH TEM, UYTO Mbl BHIHM pacCesHHLIE
B aTMoc(epe Jyun KOPOTKOBOJHOBOH uacTu cnexkrpa. KpacHoBaThif
IBeT BeuepHeH MM yTpeHHeHd 3apH MBI BHIHM IIOTOMY, YTO KOPOT-
KOBOJIHOBEIE JIYYH, NPOXOAS SHAUMUTEJBHO OOJBIIHI NYyTh B aTMOC-
(epe, yem AHEM (IPH BBICOKOM CTOSIHHH COJIHIA), PACCEHBAIOTCSH
B 3HAUHTEALHOH CTeleHH, H J0 HaBJoAaTessl JOXOAAT MNIaBHBIM 006-
pasoM JJHHHOBOJHOBHIE (KpacHLIe, OpaHXKEBBIE, KeJThle) JYUH.

Ecnu paccmarpusarh, HalpuMep, CHeXHble BEDUIMHBI IOp, pac-
NOJIOXKEHHBIe HA POPH30HTE, OCBEIIEHHEe HX CKJIOHHE 6YAYyT HaM Ka-
3aThCsl PO30OBATHIMH (BOOOGIIE TeNJIBIMH), TeHEBHIE JKe CTOPOHEI IIPH-
o6peTaloT XOJOIHYIO OKPAaCKy, HampuMmep roJjybyio, 6jaarofaps nox-
MELIMBAHMIO pacCesiHHBIX B aTMocdepe Jayuell KOPOTKOBOJHOBOH ua-
CTH CleKTpa.

PaccenBanueM nyuefl B atMmochepe 0OGBSCHAETCS H TO 06CTOS-
T€JIbCTBO, YTO PA3HHLA B UBETe IPEJMETOB Ha OONBLIHX PaccTod-
HHAX OyleT MeHee 3aMeTHOH, ueM BOJIM3H, TaK KaK Bce IBera OyILyT
BHINIAIZETh MeHee HACHIIEHHBIMH, MeHbIIe OyIeT 3aMeTHa ¥ pas-
HHIIA IO CBETJOTE M LBETOBOMY TOHY. Ha oueHb GOJBIIHX pacCTOs-
HHAX IVIa3 y»Ke He MOJXKET PasjnHyaTb OOJIBIIOrO KOJHYECTBA IBETO-
BEIX TOHOB; IPOHCXOAHT KaK Okl 0600IIeHHe UX BIIOTh IO TOrO, UTQ
riaa crocober ObBAaeT Pa3NHuyaTh JHILIL OLHH KAKOH-JHOO Tembi
HIIH XOJOTHBIA IBET.

MsMenenue npu HaGJMOAEHHH ¢ GONBLUIMX PAacCTOSIHMH IBeTra
NpEeAMETOB M YyMeHbINeHHe YeTKOCTH MX OYEpPTaHHH, CBA34HHOE
C pacceMBaHHeM Jydedl B atMocdepe, HaskBaeTcst 8030yuiHol nep-
CNeKTUBOIl.

D710 ABJEHHE IMMPOKO YYMTHIBAETCS NIPH NOCTPOEHHH HEKOTOPLIX
BHJIOB THIICOMETPHUYECKMX IIKAJ, NpH O0QOpMJIEHHH OTAENLHEIX, Ha-
NpHMep, XUBONHCHEIX JaHAmadTHHX KapT. Ha HeM OCHOBaHH He-
KOTOphie OOliMe NPUHNMUNLL PACIpEfeNeHHS TeHeH IIPH CBETOTEHe-
BOM oopMJIeHHH peabeda, ¢ yIeTOM 3TOTO SIBJIEHHS BEINOJHSAETCS
TaKKe H MHOrOIBETHAsi OTMBIBKa pesbeda.

§ 59. AL/IMTHBHOE CMEIIEHHE IIBETOB

Ecan Bpamare ¢ ZOCTATOYHOH CKOPOCTBIO KPYr, COCTABJIEHHEH H3
CeKTOpPOB PA3HOro lBeTa, OH OyAer KasaTbCd POBHO OKpPAaIIEHHBIM
B HOBHIH nBer. Ecay paccMarpuBaTh H3Jaau H3oOpaxeHHe, COCTAB-
JIEHHOE W3 pasHBIX IBETHBIX TOUEK, TOUKH® OyAyT CIMBATHLCH, CO31d-
Basl BIeuaT/JeHHEe ONpeleseHHOl okpacku ¢oHa. DTH SBIEHHS 00b-
SICHSIIOTCSI TE€M, YTO PasHble IO LBETY JYYH B IEepBOM Clyuae Iocie-
ZOBaTeNbHO, a BO BTOPOM — OJZHOBPEMEHHO AeHCTBYSl Ha OJHY H TY
JKe TOYKYy CeTYATKH IJia3a, BBIBHIBAIOT BIIeYaTJeHHe HOBOrO, CMe-
IIAHHOTO, IBETA.

O6pasoBaHHe HOBHIX L[BETOB NyTeM CMeIleHHS MOTOKOB ILBETHHIX
nyuell HaswBaercss adOUTUBHOIM KM CJAraTeNbHBIM (ONTHUECKHM,
NPOCTPAHCTBEHHBIM) CMelleHHeM LBETOB. '
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[Tpumepamu ripuMeHeHMs] a4ZIMTHBHOTO CMelleHHs Moryr ciy-
YKUTb: JKHBOMHCh XYAOMKHHUKOB-NYAHTAJIHCTOB, CO3AAIOILNX CBOH IIPO-
H3BeJeHUsI NyTeM HaHeCEHHs! PA3JIHUHBIX UBETHLIX TOUEK, B TeK-
CTHJLHON 1IPOMBIILNEHHOCTH — MeJaHXKHPOBAMHE, T. €. NoJyyeHHe
IBETHBIX HUTell CKPyYMBAHHEM DPA3JHMUHLIX IO LBETY BOJOKOH, IBET-
HO€ TKAuecTBO (M3 pasHelx no LBery HuTell). CMelIeHHEM 3TOTO
THNA 00DbsICHAETCS NOJYYeHHe HOBOrO LBeTa Ha GejoM 9KpaHe, eClH
ero OCBETHTh PA3HBLIMH IO LBETY JydaMu. AJJMTHBHOE CMELIeHHe
TIQJI0KEHO B OCHOBY LBETHOrO TeNCBHJEHHUS; LIHPOKO MPHMEHSIETCS
B KOJOpHMETpHH. B Kaprorpaduu 5TOT BUL CMEUICHHS I(BETOB HPH-
MOro TNpUMEeHeHss He HMeeT (HEKOTOPLIE NPHMEPH! ero NPOsBJIEHHS
NPHBOASITCS B KOHIE cleayiomero naparpada). OaHako osHaKoMae-
HHE C ero 3aKOHaMH HEOGXOZHMO MJisl NPABHILHOrO IIOHHMAaHHS
MHOTHX fBJEHHI, CBSI3AHHBIX C LBETOM.

3aKoHB ALAZHTUBHOTO CMEMIEHHH LBETOB

1. Ko BCAKOMY XPOMATHUECKOMY LBETY MOXKHO NOA06paTh APYro#
XpoMaTHYeCcKUH IBeT, HAIOUIWH IpPH ONTHYECKOM CMEIUeHHH C Iep-
BEIM axpoMmaTHueckufi. Takue nBa LBETA HASLIBAIOTCS B3AHMHO AO-
HoJdHHTeNbHBIMH. Ha sKpaHe opH cMeIIeHHH Jy4YeH ABYX B3aHUMHO
JOMOMHHTEIbHBIX [BETOB MOXKHO IOJNYYHTh O€NBIH IBET, a MpH Bpa-
HIEHHH KUCKA ¢ CEKTOPAMH B34HMHO J[ONOJNHHTEJbHEIX LBETOB —
cepui.

JononmHuTeNbHOCT, UBETA 3aBHCHUT TOJLKO OT €ro IIBETOBOTO
TOHA; HACHIEHHOCTh B3ATHIX LBETOB OyAeT BJHATL JHUIL HA HX KO-
JIHYECTBEHHBIE COOTHOLIEHUS NPH CMEIIeHHH.

BsauMHO [OMOJHHUTENLHBIX Nap IBeToB MHOXKecTBO. ITonbsysch
KpUBOH THna NpuBeleHHOH Ha puc. 89, a, MOXKHO, 3HAdA IBETOBOH
TOH (MJHHY BOJNHBI) KaKOro-iufo LBeTa, ONPENENUTh LBETOBOH TOH
NONOJHUTENLHOTO IBeTa. KpHBasi TakxKe I0KaspBaer, 4TO LBETa
¢ JJHHOH BOJHE OT 493 mo 567 HM He HMEIOT B CIIEKTPE JOHOJIHH-
TeJbHBIX (KOODAHHATHBIE JHHHH He nepecekalnTcsa ¢ KpHBo#). Jo-
TIOJHUTENLHBIMH K HEM OYAYT NYypHOypHBIE LUBETA.
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Puc. 89. Kpupasi BSaMMHO NONONHHTEJBHEIX HBETOB CIEKTPA (a), DpHHIHNHANb-
Hasi cxeMa afAHTHBHOrO cMewenHs useros (6)
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2. Ilpu onTHueckoM CMeIUEeHHH HeOMOJHHTENbHLX UBETOB HO-
JYUalOTCsl IBETd, MPOMEXKYTOUHBIE 10 TOHY MEXAY CMEeUINBaeMbIMH.
Hanpumep, Ha BepTyIUKe NpH BpalleHHM IHCKA, COCTABJEHHOTO H3
3€JIEHOro W CHHEro CIEeKTPOB, MBl IOJYYHM Troay06oll UBeT, H3 Kpac-
HOT'O M KeJITOTO — OpaHKEBLIH.

3. PeayabTar ONTHYECKOTO CMEIIEHHMs HE 3aBMCHT OT COCTAaBa
Jgyuell, BHI3LIBAIOIIIX OLLYIEHHEe YUACTBYIOWHX B CMEIIEHHH LBETOB.
Hanpumep, ecin B3siTb roaydo#f ¢ anuHol BosHEl 490 HM M roJy-
60M1, COCTaBJEHHBIH 13 ONpefeSeHHBIX KOJHYECTB CHHHX H 3€JeHBIX
Jyuell, TO NPH ONTHYECKOM CMEIUEHHMH C ADPYTMMH UBeTaMu o6a 3TH
rojy6oie fanyT ONUHAKOBLIE PE3yJbTATHL.

7 z 3 ¥ 5
[ [l [ S | D__J___I
K 3 K3 ¢ K3 K30 K30
5 7 8 g 0
] HH L J - ]
K 3¢ O A K3 ¢ K 3 ¢ K 3 C

Puc. 90. CxeMaTHUECKHE AUArPAMMBI IIONYYEHHSI DASJHYHLIX LBETOR M3 TPeX OC-
HOBHBIX (C — cuunit, 3 -— zenensfi, K -— kpacunit) npu agfuTHBHOM CMEINIEHHH:

I — Gesoro (Bce UBETHBIE JIYMH NpPEJCTAaBJEHBl B OJHHAKOBOM cTememm), 2 — ceporo (To iKe,
HO HHTEHCHBHOCTL H3JIYYEHHST MeHbUIe), 3 — uepHoro (oTcyTCTBHE BCSIKHX Jyuelt), 4 — kpac-
Horo uuerore (Wer IpHMecH JaydyeH IPYrHX 3B0H), HO TeMHOro (HeGoabmas HHTEHCHBHOCTH
nyueit), 5 -- KPacHOIO MAJOHACBHIULEGHHOrO (YHCTOTY [OHMYKAT GOJLIIAs [OJMA  axXPOMaTH-
HECKOr0) CBEeTJIOro, 6 — KEeJNTOro, 7 — NypnypHoro, 8 — roay6oro, 9 — opamkeBoro (kpacHbiit
W 3eseHLld B ONHHAKOBBIX KOJHYECTBAX JHAIOT KenThlfl, HO 3jeckh Kpacuoro Goabme), 10—
KopHuHeBoro (opaHsKeBblil, HO OUCHL TeMHbIH)

HachimeHHOCTs IOJAYyUYaeMOro I[BeTa 3aBHCUT OT HACHIIEHHOCTH
CMEIIMBAEMEIX LBETOB ¥ OT HX IOJIOXKEHHs B LBeTOBOM Kpyre. Ha-
CBHIIEHHOCTh CMecH TeM OoJblue, yem OJHIKe APYT K APYTY pacmo-
JIOXKEHB! CMellMBaeMble LBETA, M TEM MeHble, YeM yAaJeHHee OHH
JpYyr OT Apyra B LIBETOBOM KpyTe.

CeeryioTa (ApKOCTb) CMECH 3aBHCHT OT cnocoba cmemeHus. IIpu
CJIOYKEHHH IBETHLIX CBETOBLIX HOTOKOB HA SKpaHe HX SAPKOCTL CYyM-
MHPYETCH, a NIPH CMelleHHH HermoCcpejCTBEeHHO IIPH BOCHPHITHH IJia-
30M (HanpuMep, NpH BpauieHHH LBETHOrO AHCKA) PErHCTPHUPYeTCs
CPeAHsIs APKOCTL C YUETOM Pa3Mepa CeKTOPOB.

BaxHo MOAYEPKHYTH, UTO NyTEM CMEIUEHHS TPeX OCHOBHBIX IIBe-
TOB — KPACHOT0 KHMHOBAPHOrO, 3€J1€HOro (c/jerka rojayGoBaToro) H
(hHONMETOBO-CHHEr0 — MOXKHO TOJYUATh Ji00kE IBETOBBe TOHA. DTH
TPH LBeTa OAAyT HauboJee HACHIeHHbe coueTaHust. MoryT GwITh
HCIOML30BAHBl M APYrHe TpHAABI, BaXKHO, YTOOLI JONOJHHTENbHBIH
K OJHOMY H3 TpeX LBETOB JIeKaJ B LIBETOBOM Kpyre MeKAy ABYMS
IpyruMHu. IIpHHUHNHANBHAS cXeMa ajJHTHBHOIO CMEIUEHHS MNpHBe-
IeHa Ha pHc. 89, 6.

6 3akas M 1715 161



Ha puc. 90 mpuBoAATCH AMATPAMML, HArAAAHO obbscHAOMME
[OBET H3/JYyueHHSd B 3aBHCHMOCTH OT y4acTusi B HeM Jiyuell Tpex oc-
HOBHBIX 30H crekTpa. CTOJOHKH 03HAYAIOT CHHIOK, 3eJIeHYI0 U Kpac-
HYIO 30HBI CIEKTDPA; BEICOTA CTOJIGHKOB COOTBETCTBYET HHTEHCHBHO-
CTH JIyYeH.

ITH gHarpaMMbl clelyeT NOHMMAaThb KaK OYeHb YIPOIUIEHHBIE,
CXeMaTH3UPOBAHHDBIE CIIEKTPANbHEIE KPHBLIE, NOSICHSIONIHE IPUH-
IMIBl TIONYYEHHST PA3JHYHBIX LIBETOB NYTEM AaAXHTHBHOTO CMELIEHHUS
TpeX OCHOBHBIX.

§ 60. CYBTPAKTHBHOE CMEIIEHHE LIBETOB

CmewenueM cy6TpPAKTUBHO20 THIA, WM BLIUHTATENBHHIM CMeLIe-
HYeM HasplBaeTcsl o6pa3oBaHHe HOBLIX IBETOB NYTEM MOCJHEOBA-
TEJLHOrO IIOIVIOIIEHHS pAa3JMuUHBIX LBETOBLIX JYueH majaiouiero
CBeTa.

HmenHo sTuM OGBSICHAETCS NMONYUEHHE HOBBIX LIBETOB [PH CMe-
IIeHHH Kpacok, TaK Kak KaXjxas Kpacka IOMNIOIAeT JYYH Onpeje-
JIGHHOTO cOCTaBa; Ha ryiai3 O6yAyT JNeHCTBOBATH JIHIIL HENOIJOlIeH-
HBbI€ UBETHBIE JYUH.

PaccMoTpuM INpHMep, NOSCHAILHH CyOTPAKTHBHOE CMelIeHHe
(puc. 91, a).

Ecnu yepes xeaTOE CTEKIO CMOTpPETh Ha OOLIUHEIH Genblit CBeT,
OH TIOKaXKeTCs HaM 3KeJITHIM, TaK KaK B CJO€ CTeKsla HOTJIOTHJHCH
JYYH CHHEH 4YacTH CHeKTpa, a IPOIUeAINHe CKBO3L CTEKJO0 JIyuH
KpacHOlt M 3eJeHOH uacTeH crexTpa, ReAcTBys Ha Iyiasa cyMMapHO,
NPOU3BOAAT BIeYaT/]eHHe KeNTOro usera. Ecin Ha NyTH 3THX Jayueft
NOCTABUTh ellle OJHO IBeTHOE CTeKJIO, HallpHMep NypHypHoe, 6ynaeT
BBLIYHTATHCS eille OJHA YacTb UBETHHIX JayyeHl (B mypmypHOM 3ajep-
JKaTed JYud 3eMeHOM YacTH CIeKTpa), W Mbl YBHIHM OpaHKeBO-
KpacHui#t 1BeT. Eclu Temeph Ha NYyTH STHX KpacHHIX Jyuefl mocra-
BUTH MOIJIOIIAOIIAN HX GUIBLTP TOJNYGOro LBETA, MH YBHAMM uepe3
BCEe TPH CTEKJAa YepHbIH IBeT, TaK KaK BCE JYUH MaJaloliero CBera
6yILyT mocJaef0BaTebHO IOTJIOLLEHHL.

Tax ke, B npuHuHNe, OOBACHAETCS MONYYeHHE HOBHLIX IBETOB

a 6

! 1 DKenbiil m
YepHbii
[t 1 ] Nypnypuui

7] ronybod

YepHbii

Puc. 91. CxeMa cyG6TPaKTHBHOTO CMEWEHHST IBETOB (a), NPHHUHIHA/MLHAS CXeMA
CyBTPAKTHBHOIO CMEILCHHS 1LBeTOB (6)
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IPH HAJIOXKEHHWM APYr Ha APyra NPo3pauHbIX KPacok (JeccHpoBka).

B cayuae ¢ KpackamM, KOTOphle BCErfa NPENCTABJSIOT OG0
MYTHEIE CPelbl, oOmuH IBeT GyIeT 3aBHCETh H OT OUEPEJHOCTH Ha-
JIOXKEHHS CJIOEB Kpacku (pHc. 92).

IlpaxkrHueckoe npUMeHeHHe CMEINEHHS CY6TPAKTHBHOTO THIA
OYeHb LIHPOKO. DTO PAasMYHbIE BHALI H306Pa3HTENHHOIO HCKYCCTBA,
uBeTHast (poTorpadus M UBETHOE KHWHO, IBETHAS NOJHrpaduyeckas
neuarth, MajnsipHoe Aeno u T. A. Cmemenne Kpacox nOpH odopmie-
HHH KapT, a TaKXke NPH HX H3JaHHM NPOMCXOJHT TAKXKe IO TPUH-
nuny cyorpakTuBHoro cmeinenus. Ilpaeaa, o6pasoBaHue HOBBIX L[Be-
TOB NyTe€M IEPEeKPLITHA IBETHLIX CETOK NpPH NMeyaTaHUH KapT ob6mbsc-
usercss o0OMMHM BHAAMH CMEIIEHHSI ILBETOB — KaK AaIJHTHBHBIM

wented X S S ronysoi X/ / /"

ronysosi X/ HENToIH X/
MNNNANNNANNAN N NNAN NS MANNNNNNNN NANNN

Puc. 92. CxeMBl, NOACHAIOLIHME BJIHAHHE OYCPELHOCTH HAJOMKEHHS KpPAaCOUHLIX
coeB (AJsi JIECCHPOBOYHHIX KPacoK)

(B MecTax, rme KpacKu He HaJOMXKEHL IpYr Ha Ipyra), Tak u cyo6-
TPAKTHBHEIM. 3TO Ke NPOHCXOAHT W IIPH LBETHOH pacTpoBOl Ie-
UATH: B CBETJLIX MeCcTaX H306paKeHUs TOUKHM Pa3HEIX LBETOB MOTYT
He HakJajAblBaThes APYr Ha Epyra, ¥ B STHX MecTax OOMmHMH LBeT
NOJIyyaeTcs 0 3aKOHaM aJIUTHBHOTO CMEILEHHS.

Ilpu paGoTe ¢ KpackaMmu CJIeLYeT YUHTEIBATL HX HM30HpaTeNbHBIe
CBOMCTBA U NPHHUHNHAJILHYIO CXeMy CYOTPAKTHBHOIO CMeELIeHHs
(cMm. puc. 91, 6). Ilpumenssl yKa3aHHyI0 Ha cXeMe TpHaAy KPacoK—
NypuypHYyIo, TONY6YI0 M KEATYI0 MOXKHO, HaKjaibplBas HX ADYr Ha
Ipyra B pasHBIX NPONMOPIHAX, HOTYUUTH MEOXKECTBO PA3HEIX I[BETOB.

VxasaHHas TpHaxa KPACOK INHPOKO NPHMEHseTcs NPH H3LaHUH
LBETHLIX PENPORYKUHHE ¢ KapTuH u dororpaduii (Tak HasbBaeMmas
TpexuBeTKa), HO NMPHXOAUTCS NO0ABJIATL YETBEPTYIO KpacKy, HaIpH-
Mep KOPHYHEBYIO WM CEpPYyd, TaK Kak TpPH IPO3PAUHBIC KPAacKH
NpaKTHYECKH- He JAIOT JOCTATOYHO yepHOro npera. TpexkxpacouHas
MevyaTh WHPOKO MpUMeHseTcs NP U3LAHHH KapT. DTOT cnocol mos-
BOJISIET IOJYUYUTHL SKOHOMHYeckui sddeKT 3a cuer COKpaUleHHS
yHcJa KpacoK, a& TaKKe H IOBBICHTh Ka4ecTBO HM3JAHHA KapT.

[TprHIMIHANBHO [POLECC TPEXKPaCOUHOH MeyaTH MHOTOLBETHLIX
OPHTHHAJIOB 3aKJAI0YaeTCA B CaedyiouieM. MHOroUBeTHRH OpHUriHa,
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4T0Obl KOIHK ¢ HEro MOKHO OBLJIO OTA€YaTaTbh B TPH KpackH, (oro-
rpaHpyIOT NOCJAeLOBATENbHO ¢ TpPeMs PABHBIMH LIBETHHIMH CBETO-
tdbuneTpamMH, mosyuas s KaxJod xpacku csofi Heratus. Ha mera-
THBEe, ¢ Kotoporo OyAeT H3roTOBJATLCA IeyaTHas dopma JJs
JKEJITOH Kpackd, MecTa, COOTBETCTBYIOLIHE KEeNTOMY LBETY Ha OpH-
rHHaJje, JOJXKHbl OBITh NPO3PAauyHBIMH. Takoll HeraTHB IOJy4aloT
tdotorpadupoBanrem veped (HOSETOBO-CHHUHA QUILTP, 3aaepriu-
BalowWHA Xeatole Jyud. Heratu nasa rony60f Kpackd NOAy4alor
uepe3 OpaHXKeBO-KpacHBIA MHABTP, AJIS NYPIYPHOH—uepe3 3eseHbli.

MneanpHo Ka)kjasi Kpacka TPHALbl LOJXKHA IOJHOCTBIO IPOIYyC-
KaTb JYYH ABYX OCHOBHBIX 30H CIEKTpa M IOIVIOWATDL JIyYH TPeTbel
3oubl. ITosToMy 3KeJITYH KPacKy uacTo Ha3BIBAIOT «MHHYC CHHAS»,
MypNypHYIO — «MHHYC 3eJeHasy, Trojaybylo — «MHHYC KpacHas».
@uILTp Ke LOJNXKEH TPOMYCKATh JYYH ORHOIN 30HBI — T€, KOTOPLIE
MOMVIOWAIOTCS COOTBETCTBYIONIE! KpacKoH.

TpexxpacouHasi penpoAYKIHS OPHTHHAJNOB OCJHOXKHSAETCS TeM,
4TO peasibHble QUALTPH H OCOGEHHO peasibHble KPACKH CYIIECTBEHHO
OTJIHYAKTCS 10 CBOMM H30HPATENBLHBEIM CBOHCTBAM OT HJIEANLHBIX,
T. €. MMEIOT HHble CHeKTpanbHble XapaxkrepucTrkd. Ha puc. 93 uar-
JALHO BHJHO, 4TO B MIEaNbHOM cjyyae KpUBasi (GHILTPA JONOJI-
HfIeT KPUBYIO COOTBETCTBYIOLIEH KpacKH A0 NOJY4YeHHS KPHBOMH, co-
OTBeTCTBYIOLIEH GesJoMy LBETY, T. €. IIBeTa Kpackd ¥ (HIALTpa sB-
JISIOTCS B3AHMHO IONOJHHTENbHBIMH. KpHBLIE JKe peasbHBIX Kpacok
H QUILTPOB B TOH HJIHM HHOH CTeNeHH 3aXBATLIBAIOT COCEAHHE 30HHI,
OHH, KpOMe€ TOro, MOKa3bBAIOT, YTO M BHYTPH KaxXKAOH 30HLI HHTEH-
CHBHOCTb OTparKeHusi (IpONyCKaHWs) IO CHNeKTpy pasHas. Bcren-
CTBHE STOro noAoGparh KOMMJIEKT KPacoK H (HUALTPOB AJA TpeX-
KPacOUHOH PempoiyKIHHM TakuM o0pa3oMm, uToOBl IBETONEperaua
MOJYUUIACh COBEDIIEHHO INPaBHALHOH, NPaKTHYECKH HEBO3MOXKHO.
ITosToMy B Ipolecce PENpoOAYKUHM AJS HCIpaBJieHHs IBeTonepe-
Nauy NPHUMEHSeTCS LBETONENMTeNbHAA pPeTylllb HeraTHBOB MJIM TakK
Ha3BIBAEMBIH METOJ MAacKHpPOBaHHS. B Hacrosllee BpeMs IIHPOKOE
pacmpocTpaHeHHe MOMYYAI0T JEKTPOHHBIE METOLBl UBETOAeNIeHUsI—
IBETOKOP PEKTHPOBAHHS.

1
[ — L <] L "‘. i ! s, ! Il
c 3 K c 3 K C 3 K
CBETOCPHanPhl: KpacHbl# 3 enenbid CUHNG
P L I P - o .
: C 3 K c 3 K c 3 K
Kpacxu :  ronybas nypnypHast Kentas

Puc. 93. Kpusble crnekTpajpHOH XapakTepHCTHKH:
a — njeanbHBIX  QHILTPOB H KPACOK JJS  TPEXKPACOUHON  PenpodyKuHH; 6 — peasbHbIX
GUABTPOB B KPacoK
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§ 61. UBETOBOE 3PEHHUE

[Tpu odopmiennn KapTt Bcerfa HYXHO YUHTHIBATH OCOGEHHOCTH Ha-
rero 3peHHs: OCTPOTY, CHOCOGHOCTh K PA3NHUCHUIO OTHENLHBIX L[BE-
TOB, 0COGEHHOCTH BOCHPHATHN NP PA3NHUHBEIX YCIOBHSX QCBElle-
HUS H T. [I.

Hapr ranas crnocofer ueTko BHAETh MNpeIMEThl, VAAJEHHBIE OT
Hero Ha pasjHuUHble PAcCTOSHHA. DTO OO'BICHSETCH CIOCOGHOCTHIO
XpycTajuKa MeHATb CBOK KPHMBH3HY Takum o6pas3om, uTo H306pa-
JKeHHe INpejMeTa BCEerja IoJiyuaeTcs Ha CeTuarke ryiasa. JTO CBOH-
CTBO ryiaza HasblBaerTcs axkomolayuetl. TTouTH MTHOBEHHO, B Jecs-
Tbie J0J1H CeKyHJbl, HAll IJla3d HacTPaWBAeTCsl Ha pes3koe BUAEHHe
pasHoynaNieHHLIX NPeIMeTOB, HaIlpUMep IIpH NepeBOfe B3rIfAa OT
KHHIH BLAJb.

Hapo nMeTh B BHALY, YTO €CJH KOHTPACT IO CBETJIOTE MEXKAY pac-
cMaTpuBaeMniM npegMeroM H (QOHOM MaJ, rjasa GRICTPO YCTAIOT,
Tak Kak TpefyeTcs yCHJIHe aKKOMOZALMOHHBIX MBIUL. KoHTpact
LosxkeH ObLTh He MeHee 3 %. DTO -~ mpefes YCTOHYHBOCTH SICHOTO
BHJEHUA (IPH 5TOM YCJIOBHH IpeIMET BHAEH OYeHb IJI0OXO, elBa
3aMeTeH).

CrpoeHne u CBOHCTBA CETUATKH B OCHOBHOM OOBSCHSIOT NpH-
pony Haurero 3penus. [Ipu TomiyHe 0Koa0 0,2 MM CeTY4TKA MMEeT
10—12 cnoeB m COZEPIKHT NECATKH MHJJIHOHOB CBETOUYBCTBHUTEND-
HBEIX KJETOK — IaJjioyek H KonGouekK, COENHHEHHBIX ¢ MO3IOM CJIOK-
HOH cHCcTeMOH HepBHLIX BOJOKOH. Kos60OUKH, MeHee UYBCTBUTENbHbIE
K cBeTy, paboTaloT TOMABKO JHEM, C HX I[IOMOLIBI0 MBI DPasjHuaeM
nsera. ITanoukn paboTarioT B CyMepKax H HOUbIO, Ha pas/dyus
B UBere (LBETOBOM TOHe) OHH He pearupyior. KonbGouex B ceTuarxe
rnmasa  HacuuThBaerca  oxkomo 6000000, maJsiouex — OKoOJIO
120 000 000, npHuem KOJOGOYKH pACHOJOXKEHEl TPEeHMYILECTBEHHO
B LEHTpe CeTYaTKH — B JKEJTOM IATHE H BOKPYrL HEro, najouyku —
rMIaBHHIM 06pasom 1o nepudepun. OKOHUAHUA MaJOUYeK M KoJMGouek
COZEpP3KAT OCOOHIE BeIeCTBA — 3PHTENbHBIE NHIMEHTH (B Najou-
KaX — POZOINCHH, a B KOJGOUKax — HOAONCHH), pasJsaramoligecs Ha
ceery. [Ipu pacrnaze MOJIEKYs STHX BEIIeCTB BO3HHKAET HMIIYJbC-
HBL 3JIeKTPHUYECKHH TOK, MOLAIOLIHH yepe3 CHCTeMy HEPBOB CHTHAJ
B 3PHTENBHLIl LEHTP KOPLl I'OJOBHOrO MO3ra. DTH BEIECTBA BOC-
CTAHABJMBAIOTCHA, Ha uTO TpelyeTcss HEKOTOpPOe BpeMS — B 3aBHCH-
MOCTH OT YCNOBHH pasipareHHs H OT IOCTYNJEHHA C TOKOM KPOBH
HeOOXOANMEIX BelnecTB. TakuM o06pa3oM, HAIIL OPraH 3PeHHs BKIIO-
yaer B ce6d He TOJBLKO Iyia3, HO ¥ 3DHTENbHHIA HEepB CO CJOXKHOH
CHCTeMON pAasBeTBJCHHMH ¥ 3PUTENBHBIH LeHTD KOPHE T'OJIOBHOTO
MO3ra.

[Tpucnoco6nenre rjaasa K pPasyiHYHBIM YCJIOBHSAM OCBELIEHHS,
CBA3aHHOE C M3MEHEHHEM ero UyBCTBHTENbHOCTH, Ha3blBaercs adan-
rayued.

Temnosas adanrayus (IpoLecc BOCCTAHOBJEHHA B NMAJ04YKaX po-
JIOTICHHA) mpoaoJkaercs A0 1,5 yacoB, B peaysibTaTe Yero YyBCTBH-
TEJBHOCTbL T/1a32 B TIePBEIe MHHYTH OLICTPO, 4 3aTeM OueHb MeX-
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JeHHo Bospacraer mnpumepHo B 100000 pas. Apantuposan-
HBIH X TEMHOTE IJIa3 MOXKET BHIETL CBET BCEro B HECKOJNLKO KBaH-
TOB (HampHMep, CBeT CBEYH Ha DPACCTOSTHHH B HECKOJBKO KHJIO-
MeTpoB).

Ceerosas adanTayus TPOMCXOLUT SHAUHTENbHO GHICTpEE—BCErO
328 HECKOJbKO CEeKYH]J, B TeYeHHE KOTOPBIX CBETOYYBCTBUTENLHEIE
3JIEMeHTHl CeTYaTK¥ 3aKPBLIBAIOTCH NMOAHABIIMMHCS CHH3Y UEPHBIMH
[IUTMEATHBIMHE KJIETKAMH, NDENOXPaHAINIUME HX OT paspyLIeHHs
SIPKHM CBETOM.

TToHMKeHHe YYBCTBHTENBLHOCTH TJIa3a K BOCHPHSITHIO OTHENLHBIX
LUBETOB B PE3yJbTaTe YTOMJEHHS COOTBETCTBYIOMIMX IIBETOONYIIAI0-
IIMX 3JIeMEeHTOB HaseBaercsa ygerosol adantayuesi. QOcobeHHO
CH/ILHO YTOMJISIIOT TJ1a3 KpacHBIl H CHHe-(hHONMeTOBHIM LBETa, MeHee
BCEro — 3eJIeHble, MPUYEeM YYBCTBHTENBLHOCTh I/1a3a YMEHbIIAeTcs
OplcTpee W B GOJNbINEH CTENEeHH NP BO3PACTAHHH pPasipaKeHud, T. e.
€CJH UBETA ApKHe.

Ananranmio riasa, Kak OCOGEHHOCTL HAINEr0 3pEHHs, HYKHO
HMETb B BHAY IpH oQopMIeHHH KapT X NpH pabore ¢ KapraMmu. Ha-
IPHMEp, IPH Hepexofe OT OLHOTO BHIA OCBELIEHUS K APYroMy, NpH
nepeBode B3TJAALa NMOCAe HOJrOro paccMaTpHBaHHs 6oJjiee TEMHBIX
HIHM 0fHOOOpAa3HO OKpalleHHBIX MECT KapThl Ha Jpyrue — Gouee
CBETJILIE U TIO-APYroMy OKpalleHHBIE YUACTKH ¥ T. .

Crnoco6HOCTD HAIIEro Iyias3a pasiuiaTh LBeTa 0OBICHIETCS TEM,
uTO B CETYATKE MMEIOTCH KOJIGOUKM TpeX BHAOB, COIEpIKAllHe Bele-
CTBa C PasMHYHBIM M3CHPATEIbHBEIM MOIVIOUIEHHEM, II0-pPa3HOMY pea-
rHpyonie Ha cBeToBhe Jyud. OmHH KOJMGOUKH YYBCTBHTEILHLI
K KpacHOH 30He chexTpa, APDYTHe — K 3eJIeHOH, TpeTbH — K CHHel.
BrneyatyieHre TOro HIH MHOrO IBETAa BO3HHKAET ¥ HAC B 3aBHCHMO-
CTH OT TOTO, B KakOi Mepe BO36YKAAIOTCS KPacHO-, CHHE- H 3eJIeHO-
omymarure xon6ouku. Tax, npu AEHCTBHM Ha Ta3 Gesoro CBeTa
BCe TPH BHI2 KoJnOOUeK pasApaKaloTcs B ONMHAKOBOH CTeneHH;
eClTH pasgpakeHwl OoJplile KpPacHO- M 3eJeHOONIYINAION(HE KOJI-
60UKH, MBI BHIMM >KEJTHIH IBET U T. [.

OueHb CXeMAaTHYHO, HO JOCTATOYHO HAILJAJHO 3TO MOMKHO WJI-
JIOCTPHPOBATh TAKHME K€ IuarpaMMmaMiu, Kax M afJuTHBHOE cMe-
weHne 1Betos (cM. puc. 90). CreneHb BO3GYKAEHHS TpeX LBETO-
OIIYIIAIOMIMX SJEMEHTOB ryiasa (MM TPeX COOTBETCTBYIOUIHX HepB-
HBIX LEHTPOB KOPBHI TOJOBHOTO MO03ra) 3aBHCHT OT HHTEHCHBHOCTH
JNEeHCTBYIOILMX Ha I'V1a3 Jy4yeH COOTBETCTBYIOUIHMX TpeX 30H CHEKTpa.
JlnarpamMHble CTOJIGMKH MOTYT B STOM CJiyuae O3HayaTh KpacHo-,
3eIeH0- W CHHeOIYINaloUlHe HEpBHBIE NEHTPLI, a BBHICOTA CTOJGH-
KOB — CTENEHb BO3OYXKIEHHS STHX LUEHTPOB B COOTBETCTBHH CO
CIEeKTPaJbHEIM COCTABOM JAGHCTBYIOLIEro Ha Iyia3 cBeTa. Taxde
AHArpaMMbl IOJIE3HO CTPOMUTH INA YSCHEHHs NPHPOAEl IBETOBOIO
3peHUs, ONHAKO OHH OOBACHAIOT SBJEHHE OUeHb VIPOUIEHHO W
HMEIOT JIHIIb METOMHYECKOe 3HAUeHMHe,

Ha puc. 94 npuBeneHs! KpHUBBIE OCHOBHHIX BO3GyXIeHMH, noxa-
3BIBAIOLINE CHEKTPaJbHYIO UYBCTBUTENBHOCTL KPAacHO-, 3€JeHO- H CH-
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nefictsin Georo cBéra BCe TpH HBETOOMIYLIAIONHX ajicMeHta BO3-
Oy pawTcs B OAMHAKOBOH cTeneHH. UTo6kl y3HATh, B KakoH cTe-
NeHH BO30YXKNAETCS KaXIBE H3 3J€MEHTOB NPH BO3LEHCTBHH Ha
rjas Jiydyed TOrO HJIH HMHOIO CHEKTPAJbLHOIO IIBETA, HYXHO BOCCTa-
HOBHTb II€PIEHJAHKYJNAD H3 TOUYKHM C COOTBETCTBYIOINEH JJIHHOH
BOJIHEI JI0 epeceyeHHs ¢ KpHUBHIMH. Tax, IBET C JJIHHOH BOJHBI
575 M (KenThI) MBI BHAHMM, KOrja KPacHO- H 3eJIEHOONIyILaroNIHe
371eMeHTHE BO3OY:KAeHbl OAMHAKOBO (KPHBHIe MepeceKkalTcsi), a CH-
HeOLYIIAIOUHH 9JIeMeHT COBCEM He BO36YkKIEH. ‘
Hawe 3penne HEONMHAKOBO YYBCTBHUTENIHHO K PASJIHYHHEIM LBE-
Tam cnextpa. JHem Ham ryas HapGosee yYBCTBUTENEH K 3eJIeHO-
KeJIThIM JiydaM (0xos0 556 HM) — OHH KaxyTcs sipue APYrux, B ye-

Ra,32,C,
1,5 /f
1,0 /

7
Puc. 94. Kpusble crexrpalb- /
Hoit uyscrsurensuocrn KC3-
IPHEMHHKOB . IV1a34

2%
< _

400 500 © 600 7004,HM

Noe—T1"T1"
1

JOBHSIX CYMEDPEYHOrO OCBEIleHHs — K rojyfo-senenbiM JayyaM. M3
OMBITA MBI 38HAEM, YTO LBETa KPACHO-OPAHIKEBOI YaCTH CMEKTpa NpH
cl1aboM OCBELIEHHH KaKyTcsd TeMHee, ueM HBETa CHHEe-3eJeHOH
yacTH. Eciam JHEM MAaK ¥ BaCHJIEK KaXKyTcs NPHMEpPHO OAHHAKOBO
CBETJIBIMH, TO B CyMepKax BacHJek OyZeT BHINISALETh 3aMeTHO Gogee
CBETJIBIM. |

Cregyer yyuTHIBATh, YTO BCTPEYAIOTC PABJHYHBIE HapyLIeHHS
uBeToROro 3penus. Hexoroprsie qiogu BooGIIe He PasjHYal0T IBETOB
(axpomaTsl). Bech CHeKTp OHH BHAAT CEPHIM, C PASTHUHSIMH JHIUb
1o cBeTJaOTe. BeTpevaroTes JMIOAH ¢ HapyIICHHEM AEATEALHOCTH Of-
HOrO H3 BHIAOB KOJGOUEK («KPACHO-CHEINLIED, «3eleHO-CIENbIe», «CH-
He-caenbie»). Ilosaralor, uTo pasiuyHbLle HapPYIUEHHS IBETOBOTO
3peHus BcTpeyaloTes npuMepHo v 8 % My:xuuH H y 0,5 % KeHuiuH.
[Tosromy nHua, 3aHHMAIOUIHECT KPaCOUYHBIM O(GOpPMJIEHHEM KapT,
nogbopoM Kpacox s H3JaHHA H APYTHMH paboTaMi, CBA3aHHBIMH
C LBETOM, AOJXKHEI IIPOBEPHTL CBOE LBETOBOE 3peHHe.

§.62. BOCIIPUATHE LUBETOB

SIpnenue KoHTpacTa

Hamm spuTespHble OLIYIIEHHS BO3HHKAIOT M NPONAafanT He cpasy.
IIpu pasnuuHO#l cuie pasgpaxeHuss Ha ato Tpebyerces or 0,1 zo
0,25 c.
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[lon nefictBHeM cBeTa ryias yTOMJISIETCH, €r0 UYBCTBHTENLHOCTH
ocjabeBaer. Eciu mocae sipkoil JiaMIbl II0CMOTpeTh HA Oenblil 9K-
paH, OyieT BHAHO TeMHOe (HeraTHBHoe) H3o6parkeHue Jamnbl. Ha
TEMHOM »Ke (DOHe, HanpHMep, eclNH, NOCMOTPEB Ha APKYIO JaMily,
3aKpHITh ryasa, 6yleT, Hao60pOT, BHAHO CBETJIOE ee H300parkeHue.
Crel OT IPEJLIECTBYIOIEr0 pasfparkeHus HaswBaeTca nocaedosa-
Teabroim 00pasom. EcIu OH IO CBETJIOTe H LBETOBOMY TOHY COOT-
BETCTBYET pas/pazKHTe/lo, KaK BO BTOPOM CJyuyae ¢ JIaMIOH, — 3TO
OyLeT noAodcuTeAbHbLl nocaedosaTenbrbli obpas; OTARYAIOLIHHACA
0 CBETJIOTE H LBETOBOMY TOHY — OTPULATEAbHbIL NOCACIO8ATEAD-
HoLll 0Opas.

Ecan oxouso 0,5 MUH cMOTpeTh, HE OTBOJAA I1a3, Ha ApKuH kpac-
HBlHl npeiMert, JerKo 3aMeTHTb, YTO HACBILEHHOCTL KPACHOro IBeT4
YMEHbIIHTCA — YTOMHJIHCh KpacHOOLIyllalomue sJeMeHTsl. Ecau
3aTeM OLICTPO NIEPEBECTH B3IV Ha Oenblfl MK cepblHl 3KpaH, 6yaer
BHIHO H30GpakeHHe npeaMera rony6o-3eseHoro usera. dto o6mbsac-
HfETCS TeM, YTO KDPACHOOIIYLIAION[He KOJGOYKH OBIIM YTOMJEHH H
NpH B3rJsfe Ha OeJylo MOBEPXHOCTh He Cpa3dy BKJIOUYHJIHCL B pa-
60Ty. B pesyarraTe BMecTo Gesioro (ceporo) lpera a3 HeKOTOpoe
BpeMSI BHJHUT «MHHYC KPacHBIH», T. e. rony0o-3eqeHslll LBer.

VsmeHeHne IBeTOoB B pe3yJabTaTe MNpEABAPUTENLHOrO BO3AeH-
CTBHS Ha IJ1as MHBIX LBETOBLIX pas3pajrkKHTeiell HA3SHBAeTCS NoCAe-
dosaressbHoim yeeTosolm KouTpactom. I1pU AJAUTEJLHOM paccMaTpH-
BaHHH KapT HJIH NDH nepexofe OT OAHOTO BHJA OCBELICHHA K HPY-
rOMY 3TO SIBJIEHHE CJAEAYeT YUMTLIBATD.

OnHako B Kaprorpacthny 3HaAUUTeJbHO GOJBLIIYIO POJL HrPAET fB-
JIeHHe 00HOBPEMEHHO20 UBETO8020 KOHTPACTA, KOrAa IBeT H3MeHs-
eTCsl TIOA BJIHAHHEM OKDYXKAaOLIMX HJHM CONPHKACAIOLIHXCA C HUM
uBeToB. OQHOBPEMEHHEIH KOHTPACT MOXKET OBEITh CBETJIOTHEIM, KOrja
H3MeHAETCH JIMIIb CBETJIOTA IBeTa (HampHMep, cepolfl 3HayoK Ha
yeproMm ¢GoHe Oyner KasaTbc 0ojiee CBETAHIM, 4YeM Ha OesnoM
¢doHe), WAH XpOMATHUECKMM, KOTAa H3MeHseTcs LUBETOBOH TOH HJIH
HaCHIIEHHOCTh UBera. Hanpumep, B OKPYXKEHHH 3eJE€HOTO KPacHBIH
IBET CTAHOBHTCA ellle KpacHee, HACHILEHHEEe, KeJNTLIH — H3MeHs-
eTCsI B CTOPOHY OPAHIKEBOro, TaK KakK K KeJITOMYy npubapisercs
KOHTDACTHHIH K (QOHY LBeT, B JaHHOM cjaydyae KpacHmulH. IIBera xpo-
MATHYECKOTO KOHTpacTa GJH3KH K JOINOJHHTENbHBIM, HO BCIEJCTBHE
HEOLHHAKOBOH UYBCTBHTEJBLHOCTH V1434 K PASJHYHBIM IBETHBIM JY-
yaM HeCKOJAbKO OTJHuaioTcs oT HHX. OFHAKO S5TO OTJAHYHe HeBe-
JHKO, H Ha NpPaKTHKe MM MOXHO IpeHe6pednb. B paBHOCTyNEeHHOM
IIBETOBOM Kpyre IPOTHBOMOJIOXKHBIE LBETA MOXKHO CYHTATL KOH-
TPACTHBIMH JpPYT K APYTY.

Ilpu ocdopmieHun KapT sIBJeHHe XPOMATHUECKOro KOHTpacTa
CJeLyeT YUATHIBATH, HaIpHMep, NMPH OKpacKe 3HAYKOB (IIYHCOHOB),
pasMeEILeHHBIX Ha LBeTHOM (hoHe, NpH (DOHOBOK OKpacke MAaJBIX
niowafel B OKpy>KeHHH GONBIINX H T. [I.

Kpaesoil caeraoTHbLl KOKTPACT JIETKO 3aMeTHTh HA IUKaje CTy-
neHed, NOCAENOBATENbHO H3MeHSIOLIMXCS IO cBetsoTe. B pesynb-
TaTe KOHTPACTHOIO B3aUMOAEHCTBHA COCeAHHUX nojed nyiomanh Kax-
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HOH CTyNeHW KaxkeTcsi OKpalleHHOH HepOBHO: CBeTsee K Gosee TeM-
HOHl CTynmeHH M TeMHee — IO TpaHHle ¢ Gosee CBETIOH. DTO XKe fB-
JIeHHe MOJKHO HabJI0faTb H B CBETOTEHEBOM OMOPMJIEHHH BBICOKO-
ropHoro penbeda Ha rpaHHIEe OCBEILEHHBIX H TEHEBBHIX CKJIOHOB
B BEPIUUHHON UACTH rop, B pesy/bTaTe UEro CBETNble YYacTKH CBe-
TOBLIX CKJIOHOB KaxyTCsl €Hle CBeTJIee, a TEHEeBHE CKJOHBl TeMHee,
YUTO YCHJIMBAET NJacTHUYECKHH s deKr.

Ha gaprax BHo/ab TrpaHHl DPa3HOOKPAIUIEHHBLIX IBETHHIX IJIO-
wanged OplBaeT 3aMeTeH M KpaeBOH XPOMAaTHUeCKHH KOHTpacT, 0CO-
OEHHO eCJH LBeTa B3SITHl JOCTATOUHO HACKHIIEHHBIMH.

B HexoTOpHIX clyyasx sBJEHHE IBETOBOrO KOHTpacta MOXKET
CnocoBCTBOBATL YAYYLIEHHIO odopMierus xapTel. Hanpumep, kpac-
HBl Kpy:KOK Ha 3eneHoM (oHe Gymer KasaThecs emie Gojiee Kpac-
HBEIM, HEpPEeAKO IIPEBLIIAIMIAM TI0 YHCTOTE BO3MOXKHOCTH [JaHHOM
Kpacku. Ecnwm 3Hauku Gonee ceerdnle, ueM (oH, H OH K TOMY 3Ke
He OYeHb HaCHILEH, TO OHM OYAYT Ka3aTbcsi OCOOEHHO SPKHMH,
GPOCKHMH.

AHaJIOTHUHO BJHSHHE XPOMAaTHUECKOTO KOHTPACTa, €CAH Ha Io-
JUTHYECKOH KapTe OKpacKa MaJIeHbKOro IO IUIOILALH TOCYLapCTBa
OaHa IBETOM, KOHTPACTHBEIM K LBeTy 60jiee KPYNHOrO COCeNHEero ro-
cyLapcTea.

TIpriMepoM OTPHLATENBHOrO BJAHAHUS XPOMATHYECKOro KOHTpa-
CTa MOXKeT CJYXKHTb cayuall, Koria LUBETHOH KPYXOK B pPe3yJbTaTe
KOHTPACTHOro BO3/JeHCTBHS lBeTa (hOHA CTAHET Xy3Ke OTJIHUATHCSH
OT KPY?KKOB, 0003HAYaIOIHX HA KapTe APYroe siBJeHHe.

HyxHo HMeTh B BHAY, YTO LBeT (GHUryphHl Ha GenoMm (oHe Bc.nen-
CTBHE CBETJIOTHOTO KOHTPAaCTa KayKeTcsl TeMHee, «TpsisHees, Urobwl
HCNOJNb3OBATE LBETOBOH KOHTpACT AJA YJYULIEHHsI 0OPMJIeHHS, He-
06X0AHMMO 3HATh OCOGEHHOCTH 3TOrO SBJIEHH.

HyxHo mMeTh B BHLY, 4TO Temible LBeTa (KPacHBIH, opaHKe-
BLIf, KeJaThlHl) 3amerHo cjalee HeHCTBYIOT Ha HM3MeHEHHE LBETa
NOMEeLeHHOH Ha HHUX (DUTYpHl, YeM IBETa XOJOJHBIE (CHHHI, TOJY-
6o#, 3esmennilt, uoseToBEIl). KOHTPacTHOE H3MEHEHHE I[BETOB IIPO-
ABJSIETCSl CHIIbHEeE HpH CPeAHel SpKOCTH M HACHILIEHHOCTH (QUTYpH
i (oHa, [3sMeHeHHe UBETOBOrO TOHA OCOGEHHO CHIBEO 3aMETHO,
KOrga OTCYTCTBYeT KOHTpPacT II0 CBeTJoTe, T. e. ¢urypa u ¢Gox
HMEIOT NpPHMEpPHO OJHY cBeTaoTy. [IpM 3HAYHTENbHOH pasHuie
B miomanax Gurypsl # GoHa KOHTpacCT mposBiasiercs cunbHee. [Ipu
9TOM HaJ0 YYHTEIBAThH, YTO H3 ABYX (Wryp, OAMHAKOBHIX IO IJIO-
ALK, CHIbHee MeHseTcs LBEeT TOH (QUrypH, Y KOTOpPO# 6oJiblle me-
pHMETD.

OTMEeTHM, 4TO CHJBHO OYepUYeHHbIe KOHTYPHI (HAIpUMeEp, TOJ-
CTHIH 4epHBIH 060L0K) MEIAIOT NPOSBJEHHIO KOHTPACTA.

Jilpyrue OCOGEHHOCTH BOCHPHATHS NBETOB

[Tpu oopMeHHH KapT BecbMa BaXKHBIM fBJISETCS BOIPOC O YHTae-
MOCTH, 3aMeTHOCTH KapTorpadHuecKux 3HAKOB HA DPA3HBIX LBETHBIX
boHax. DTOT BONPOC €lle HEXOCTATOYHO XOPOLIO M3y4eH, OJHAKO YC-
TAHOBJIEHO, UTO JyYllle BCEr0 YMTAIOTCA UepHEIe 3HAKH Ha KEJITOM
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(hoHe, HECKONLKO XYiKe — KPACHBIe H CHHHE Ha 6Gejom, a 3aTeM —
qepHLIe Ha GeloM.

- Oco6eHHO BaXXHO NMOMHHTD, UTO 3HaK 0ojiee 3aMeTeH NPH 3HAYH-
TeJNILHOM pasuuue ¢ poHoM 1o cBeTyoTe. PasnmuuHsg B LBETOBOM TOHE
¥ B HACLIIIEHHOCTH HMEIOT MeHbllee 3HaueHuwe. Hampumep, 3Hak,
OJMHAKOBLIA ¢ (DOHOM MO CBETJIOTE, MOXKET UHTAThCA HELOCTATOYHO
XOpOIIO, JarKe eclH OH CHJIbHO OTAHYaercs OT (pOoHA IO IBETOBOMY
TOHY WJIM HAacBHIIEHHOCTH. Ho BIONHE XOpOWIIO MOMKET YHTAThCS
3HAK, OJHHAKOBHIH MO BETOBOMY TOHY C (POHOM, IIPH 3HAUHUTEJLHOH
pasHuLe MeKAYy HHUMH IO CBETJIOTE.

-Tlpu oopMJIEHHH KapT HYXKHO HMETb B BHJY BO3HHKAIOLIME IIPH
OmNpelle/IeHHEIX YCIOBHSIX 3pHTeNbHble HMiMo3un (puc. 95). HMmrio-
3HS UBETOBOH MJIACTHKH, 3aKJII0UAIOIIASACS B TOM, YTO TEIJILIE LBETA

@ 6 4l \§

AR

Puc. 95. 3putenpHbe HINIO3HH:

a — BHYTPeHHH]t KpYyr c/aeBa Kaxerca GoJiblie BHYTPEHHErO Kpyra cnpasa; 6 — OTPE3KH,
0603HaucHHLle OGYKBaMH, PABHB, HO KaXyTCsl HEPABHHIMH Kak 9YacTH NBHO HepapHblXx TO
pasmepy ¢uryp

KaxKyTcsl HaM HECKOJLKO BEICTYMAIOIIMMH Brepem, a X0oJIoJHBpIe —
OTHANSIOMWIMMHUCS], IIMPOKO HCHONb3YETCS IPH I‘IrII'ICOMeTpI/I'-IeCKOM
odpopmeHun penabeda.

§ 63. TAPMOHUYECKHE COYETAHHUSA LIBETOB

ITpu odopmIeHHHE KapT BOIPOC O MOAOOPE IBETOR M HX COUCTAHHH
SABJSETCH OLHHM M3 CAMBIX BaXKHHIX H CJOXKHBIX. MMeHHO OT BHI-
6opa Kpacok, ocobeHHo Ang H306pakeHusa (HOHOBEIX 3JEMEHTOB, ua-
CTO 3aBHCHT HArAIAZHOCTh KADTH H ee XYJIOXKeCTBeHHAas LEHHOCTD,
4 cleloBaTeNbHO, B 001[as ee OleHKa KaK kaprorpaduueckoro mpo-
u3BeneHus. [TosToMy W BHIGOD KPacoK LJsI MEUATH, €CJIH OH He Mpo-
IHKTOBAH YTBEPIKIEHHBIMHE IUKATaMH, KaK, HAIIPUMED, IS TeQJOrH-
YEeCKHX KapT, HOJJKEeH IPOBOJHTHCS C YYE€TOM HAYUHLIX pPEKOMEH-
A,

K mnacrosmeMy BpeMeHH O LBETOBLIX TapMOHHAX HAKONJEHO
MHOTQ LAHHEX, TOLMEUEHE! OnpefeleHHble 3aKOHOMEPHOCTH; OJHAKO
3TOT BONPOC BECbMa CJIOMKEH ¥ HeJOCTATOUHO eme paspaboTaH, pe-
KOMEHZALMH Pa3JHUHLIX MccaenoBarenell OLIBAIOT Pa3HOPEUUBH.

OO6BIYHO Bech MATEPHAN O UBETOBLIX TAPMOHHAX HMCCIENOBATEH
nojpasaensor Ha ciaefyiomue tpH rpynne (o H. II. HioGepry):

1. Screruka u30AUPOBAHHO20 yBeTA. 3IeCh HMEIOTCS B BULY
CBeJEeHHs O KpacoTe OTAENLHO B3ATHIX LBETOB, O TOM, KaKHe IBeTa,
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ecat 1X paccMarpuBaTh 0TAeALHO, BOCOPUHEMAIOTCS GOJNDLILIHHCTBOM
Kak HauGoJee kpacuppre. Clofa 2Ke OTHOCAT M ONPEJeNeHHe yCio-
BUi, B KOTOPBIX JAHHBIH LBET BBILISAUT OCOGEHHO KPACHBEIM (Ha-
NpPHMED, B COCEACTBE ¢ KAKHM-ITHOO JPYTHUM I[BETOM).

2. T'apmonus xoaopura. 31ech pelnaercss 3agaua MmoxGopa uBe-
TOB, «He MEWAIOWHX» APYr APYTY IPHU COBMECTHOM HCIOJIb30BAHHH,
HE MOPTALIHX BIEUATIECHHS OT NPOU3BENEH S,

3. COOCTBEHHO rapMOHHS HJII 2QpMOHUS OTHOUleHd, DTO TaKkue
coveraHus UBeTOR (06BIUHO OT 3 10 6), B KOTOPHIX KAX/BIH ILBET
HACTOJILKO My2Kell H 3aKOHOMEpPEH B COUETAHHM C JPYrHMH, 4TO rap-
MOHHSI paspyliaercs, eclid OLMH K3 LBETOB OYIET U3BAT WK JaxKe
[epecTaBieH Ha MeCTO LPyroro.

DcreTHKa H30JHDOBAHHOIO UBETaA

M3 oTnenbHO B3ATHIX IIBETOB Haubosee KPACHBLHIMH KaXYTCs Ipexkie
BCErQ Tak Ha3bBaeMble yseTa OnTuMaAbHble (BKIoUas Gennlit u
uepHBI) M noauxoysernvie. Ecnu onTHManbHBIE LBETa, KaK LBETA
HeaJbHble, He MOIYT OBITH NMOJYUYEHB! C [OMOLUIBIO KPACOK, TO MOJ-
HOILBETHEIE — 3T0 peajbHble LBeTa KPACOK C CHJABHO BHIPaXKEHHOH
XPOMATHYHOCTLIO; OHH HACHILCHHBIE ¥ NOCTATOYHO CRET/ARIe (TakuHe
LiBeTa 4acTO HA3LIBAIOTCS MHTEHCHBHBIMH). Haufomee XpacHBLIME
CUHTAIOTCS 1IBETA, COOTBETCTBYIOIIME TPEM OCHOBHLIM IIBETaM CIIeK-
Tpa: KpacHbIH, 3eseHbIH, CHHUM, a TaKkKe AOMOJHHTENbLHEE K OCHOB-
HBIM: TONyOOH, NypHypPHbBIH H KeNTHIH.

ITonaouBeTHBIE LIBETA KaXKYTCA OCOOGHHO 3(h(eKTHBIMH, KpaCH-
BBIMH OpH HEAOJrOM HX paccMaTpHBaHuu. Draromaps cpoefl cuie
OHH OBICTPO YTOMJSIOT COOTBETCTBYIOINHE LBETOOIMIYINAIOMHE 3Jle-
MEHTBI CETYATKH ¥ NpPH [AJKHTEJIPHOM pacCMaTPHBAHWH HAUYHHAIOT
TYCKHETb, TeDATbL CBOIO KPacoTy (lBeroBas ajanrauus). B kKapTo-
rpaduu Taxkue UBETA AJS OKPAacKH OOJbIUKX IJiomiafefl oOLIYHO He
Hcnoab3yloTesl. MX NpHMeHAIOT AJsl OKPACKH 3HAKOB, KOTOPLIE
JOMXKHHE ObITh OpOCKHMH, NpPHBJIEKATL BHHMaHHEe YHTATERS B Iep-
BYIO OYepelb.

[TonHouBeTHLle (HHTEHCHBHBIE) HBETA CTAHOBATCS eine Gosee
KPACHBBEIMH, YHCTHIMH, €CJIH OHUM HAXONATCH HA (POHE, B3AUMHO -KOH-
TpacTHOM mno usery. Hpyrofi npueMm, HO3BOASIOINH CHeNATh TOJHO-
uBeTHpE IBeTa eue Gosiee GPOCKHMH, 3aKIOyaercss B OOpPMJIEHHH
OKPYKAIOUIEro (hoHa HECKOJbKO «3arpA3HEHHBIMH», TEMHOBATHIMH
iBerTaMy, cosnamiuuMu sddexr 6onee craboro OCBEUIGHHSA, YEM TO,
IpH KOTOPOM paccMaTprBaercs xapra. Ha Takom ¢oHe 3Hauky, OK-
palieHHBle B NMOJHOUBeTHEIE 1[BeTa, GYAYT KasaThcs elne GoJee yH-
CTHIMH ¥ SIPKHMHM, MHOTJAA BIJIOTL AO HJANIO3HH CBEUEHHS.

CoueTanye JIBYX INOJIHOLBETHEIX KOHTPACTHEIX LBETOB Jenaer
Kaxupifi B3 HuX 6oJiee HAchIeHHBIM, 6onee KpacuBbiM. Ho B nenom
TaKHe COUeTAHHUsl BHINIALAT CIAHIIKOM pPE3KHMH, «KPHUAUIHEMH» H
B 0QOPMJIEHHH KapT, KaK NPaBujoO, HexKenaTeasHbl. [Ipu coueranuu
[BETOB HY:KHO YUHTHIBATL U sBJEHHe CBETJIOTHOro KoHTpacra. TeMm-
HBIl IBET PSAOM CO CBETJBIM MOXKET BEIIVISILETL MeHee KPaCHBBIM,
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TaK KaK OH KAXKETCA elie TemHee, «rpsisuee», Cepble LBera, B3sThE
OTAENLHO WJHM B MAPHBIX COYETAHHAX C XPOMATHUECKHMH, Kpacusee,
eCJIM OHH NPOCTO Cephie, & He TOHUPOBAHHBIE.

I'apMOHHS KOJOpPHUTA

ITpu ¢oHOBOM OGOPMIEHHH KapT YACTO NMPHXOAHTCS pPelaTh BONPOC
0 mox6ope LBETOB, COBMECTHMBIX APYT C APYroM, He MOPTSALIHX 06-
11ero KoJoputa. 3/ech Ba)KHO NPHICPKHBATLCA 3apaHee HameueH-
HBIX CBETJIOTH M HachlmeHHocTH. Hanpumep, ecnu Bce usera (uBe-
TOBLlE NSITHA) KOMITO3HIHMH PELIeHO JaBaTh CBETVIBIMH, C NOHHIKEH-
HOH HaCHIEHHOCTBIO, T. €. HEeCKONbKO OeNecOBATHIMH, TO B obuiefl
rpynne He JOJXKHO OBITh HH OJHOrO CHIBHOrO, YHCTOTO LBETA.
Taxkoit user, cam 1o ce6e KpacHBLIfl, HADYUIHT rapMOHHIO, 3aKOHO-
MEpPHOCTb TIOCTPOEHHS, HCIOPTHT BI€YaTIeHHe OT KapTol. He
IOJIXHO OBITh ¥ OUEHb TEMHBIX MJIM CJUIUKOM CBETJBIX IBeTOB. Pa-
3yMeercs, HeGOJMbUIHE OTKAOHEHHS 110 CBETJIOTE W HACHINIEHHOCTH OT
HeKOTOPOro CpefHero MOryT GbiTh, IVIABHOE — UYBCTBO MephLl. JTOT
BHI rapMOHHH — OCHOBHOH NpH peueHHu (OHOBOTO 0(hOpPMJIEHHS
MHOTHX KaprT.

lFapMoHuS OTHOWEHHH

[apMOHMYHOCTL LIBETOBOTO NOCTPOCHHS 3aKJIOUAETCs B €e 3aKOHO-
MEPHOCTH, HO He BO BCAKOH, a JHIUbL BOCNPHHHMaeMOH 3peHHeM.

Haie 3peHHe cnOCOGHO OLEHHBATb OTHOCHTEJbHEIE «IICHXOJIOTH-
yecKHe PACCTOSHUS» MEXAY LBETAMH, H Mbl BOCIPHHHMAaeM Kak
rapMOHHTHEIE TaKHE MOCTPOEHHS, B KOTOPHIX 3TH PAlJIHUHS ITOLUH-
HeHHl OlpeleleHHOMY 3aKOHY. Tak, XOpOLIMM NPHMEpPOM rapMOHHU-
HOTO NMOCTPOeHHS GYNEeT CHAYKHTh PABHOCTYNEHHLIH axpoMaTHyecKH
PsZ, TIOCTPOEHHEIH 1o 3akoHy Bebepa — DexHepa, a TakxKe 3aKOHO-
MepHO IIOCTPOEHHBIE LIBETOBEIE PAIBL.

MOXHO TIOCTPOHTL LIBETOBOH KPYT, COCEJHHE CTYIeHH KOTOPOTrO
OYLYT OTNHYATHLCS MO IBETY HA OAWHAKOBYIO AJA rjasa BeJHUHHY.
YcTaHOBJMIEHO, UTO B TAKOM PABHOCTYNEHHOM Kpyre Ha IPOTHBOIIO-
JIOKHBIX KOHIAX AHaMeTpa OyIyT HaXOJAHTLCS B3aUMHO KOHTPACTHLIE
1Bera (a He JOMOJNEMTeNbHBe). IIBeToBOH Kpyr B 45 LBETOB, NPH-
MepHO DaBHOCTYNEHHBIH, npuBefer B KHure E. B. PaGkuna «Araac
useros» (M., Mexnrus, 1956).

B surepaType mo IIBETOBENEHHIO OOGLIYHO NMPHBOAATCS JIHUIL 06-
[mue yKasaHusd [0 NoAGOPY rapMOHMYHO COYETAOLIMXCS LBETOB, Ka-
calolwecss, KaK IPABUJO, I[BETOB HACHILIEHHBIX, SPKHX, KOTODEHIE
B (orOBOM 0GOpPMAEHHH KapT OOBIYHO HE NPHMEeHSIOTCH.

Kaprorpadom H. I'. BokaueBsiM OblIH TIpOBELEHLl HCCIELOBA-
HHSl TAPMOHHUHBIX COYeTAHHH LBETOB NPHMEHHTENbHO K (OHOBOMY
0(OpMIIeHHIO HEKOTOPHIX KapT. DBIJIO YCTAHOBJEHO, UTO COUETAHUS
IBYX IIBETOB JABEHAIUATHUIEHHOro PaBHOCTYIEHHOro Xpyra O6yayT
HAWIYYLIHMHE, ecJI¥ OHH B3STH B Npefesax GONLIIOrO HHTepBaja —
yepes 4 unu uepe3 3 crynenu. IIpOTHBONOMOXKHEE IBeTa (KOHTPACT-
HBIE) COYETAIOTCS HEeCKOJBKO XyXe (B HEKOTOPHIX PYKOBOACTBAX
OHH Tipu3HaloTcs JydwinHMH). CoueTaHHS LBETOB yeped 2 CTYNEeHH
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Hé Tak xopoluu, a uepes 1 crymenn — euré méneé rapmonnunsl. Co-
YeTaHHs XK€ COCEJHHX LBETOB BIIOJHE FaPMOHHMYHBI, HO B OKpPYXKe-
HiK coyeTaHHH TAKOI'O e THIia.

ITH BBIBOAB B OCHOBHOM CIPABEMJIHBE He TONLKO AJS HACHI-
I1EHHEBIX, HO H [AJIs1 MaJOHACHIIEHHLIX, OCBETJIECHHBIX H yTeMHEHHRIX
IIBETOB, OJHAKO MAaJOHACLILIEHHLIE LBETA JIYUIIE, UeM HACBINIEHHLIE,
coueTaTca vepes 2 M 1 CTymeHH; coueTaHMsl KOHTPACTHHIX IBETOB
Jyume y ocBeTJeHHLX. CoueTanHs OCBETJIEHHEBIX, & TaKXKe YTeMHEH-
HBIX LBETOB HaJ0 HOAOHPATh, IOJL3YSCH COOTBETCTBYIOLIHMY IBe-
TOBBIMH KPyramH.

Hago OTMETHTL, UTO T4PMOHHYHOCTH COUETAHHH TIPOLIE [OCTH-
raeTcsl IIpH MOHUKEHHHE HACLIIECHHOCTH OKPacKH ¥ POCTE CBETJOTHI.
liBeTa cuibHBIE, ApKHe KaK Obl OTTANKHBAIOTCSI IPYT OT Apyra, me-
IIAJOT BOCNPHATHIO IBETOBOH KOMIO3HLUHH KaK efHHOr0 LENOro.

HauGosee o6uenpHHATEIME ABJSIOTCH PEKOMEHJALUH II0 BH-
60py rapMOHHYHBEIX COUCTAHHI H3 Tpex LBETOB. Jlydllle BCEro coue-
TalTCA LBeTa, PABHOOTCTOAIME APYr OT APYyra B PaBHOCTYIEHHOM
uperosom Kpyre. IlpuMmeps HauGosee ynOTpeGHTENBHLIX TPHAL:
OpPAaHKEBHIH, 3eJleHLIH, (QHONETOBKI; IyPIyPHBIH, KeJTH, ToJay6oil.

Hy:xHO MOMHHTL, 4TO BONPOCH TIapMOHHYECKHMX cOueTaHHH 1Be-
TOB AOJIKHBEI PelaThcd BCErfa C YYeTOM KOHKPeTHHIX OQOpMHTENb-
CKHMX 3ajad, YTO COYeTaHHe LBETOB, NPH3HABAEMOE KPACHBHIM [IJIf
OJHOTO cCiyuasi, AJs APYroro MOXKeT O0Ka3aThCs HerpHeMJIEMEBIM.
Hanpumep, coueTaHue SpKHX, COUHBIX KDPacOK, NPUBLIYHOE JJIS Teo-
JIOTHYECKOH KapThl, MOKeT ObITh HenpueMJeMoO JAJsl KapThl NOJHTH-
YyeCKOH HJIM NOJUTHKO-aAMHHUCTPATHBHOH.

Xopommuit BKyc — Gonee riy6oKoe IOHMMAHHE IPEKPAaCHOro —
BOCMHUTHIBAETCS, Pa3BHBAETCS NPH BO3NEHCTBHM Ha ueJOBeKa Ipe-
KPACHBIX, COBEpIUEHHLIX TBOpeHHH HcKyccrBa. IlosTomy xaprorpa-
(am, 4TOGH! MPaBHJILHO OLEHHBATHL COUETAHHS IBETOB WM HAXOIMTH
HaHJIyylllie BapHaHTHl, HeOOXOAMMO IIOCEIIATh XYAOKECTBEHHbIE BHI-
CTaBKH, H3yyaTh TBOPUECTBO XYAOKHMKOB, & TaKXKe aHAJH3HPOBATbH
C TOYKH 3peHust otopMJeHHs JyduiHe o6pasnBl KapT H aTI4COB.
CJjioBecHBIe Ke YKa3aHHd 0 NOAGOope HAaMJAYULIMX COueTaHHH LBETOB
He MOryT OBITh LOCTATOUHLIMH, OHH HAIOT JIMIUb OOIIHE, OPHEHTHPO-
BOUHBIE TIPaBHJIa ¥ PEKOMEHIAalHH.

[Tcuxopusuueckuil 3akoH BebGepa—Pexnepa

B mpakTtuke odopM/eHHs KapT HepeAKo OLIBAeT BaXKHO YUHTHIBATH
OCHOBHOH ncuxopusnuecku#l sakon Bebepa — Pexnepa, ycraHaBIHu-
BaIOWM 3aBHCUMOCTh HAIUMX OIIYIIEHWH OT CTelNeHH pasjpakeHus
OpraHoB 4yBCTB. B COOTBETCTBHH C 3THM 3aKOHOM, HalpHMep, MBI
OWYLIAeM HM3MEHEeHHS B TPOMKOCTH 3BYKa, OHEHHMBAEM, B3BELIMBAS
Ha pyKe, H3MEHEHHS B Bece NPEJMETOB H T. J. DTOMY 3aKOHY INOA-
YHHSIETCS] ¥ BOCIPUSATHE HAIUIHM 3PEHHEM I[BETOB.

MunuMajbHas BeJHUHHA CBETOBOTO Pa3ApaKeHHs, Ha KOTOPYIO
MOYKET pearHpoBarTh IJ1a3, T. e. KOTOPOH HOCTATOUHO, YTOOBI BBHI3-
BATh MHHHMAaJbHOE OILLYyIIeHHE, HA3KIBAETCS ABCOAIOTHOIM NOPOZOM
pasdpaosicerus.. Mbl yIOMHHAJIH O TOM, UTO IJIsl afanTHPOBAHHOTO
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K TeMHOTE IJ1asa 5Ta BeJHYMHA upe3BhLIyafino Masa (Ko HecKOMBKHX
KBaHTOB cBeTa). Munumanblbii npupoer pasapazeHus, n0cTaTou-
HBIA /15 TOro, 4TOGHl BLI3BAThL €Ba 3aMETHOe H3MeHEeHHe ouyue-
HHf, HABLIBAETCSl NOPO2OM PABAULEHUS HIIM IOPOrOBOH PAasHOCTLIO
sIpKOCTeH.

OrnoweHue mopora pasiuuenus (AB) k CYIIECTBYIOLIEMY pPas-
Jpaxenuto (B) HasBBAETCS OTHOCHTEN]bHEM IIOPOrOM SIPKOCTH, fB-
JISIETCST NOCTOSTHHOH BeJTHUHHOH M HEe 3ABHCHT OT a6CONIOTHON BeJiu-
UHHBL PA3APaMKEHHsT — SPKOCTH (OAHAKO HPH OYEHL GOJbLINX, «Ce-
IISIIAX> WM, HA060POT, HHUTOKHLIX APKOCTAX 9Ta 3aKOHOMEDPHOCTE
MOxceT Hapymartbest). HampEMmep, HU3MEHEHHE B OCBELICHHOCTH
MOXHO 3aMETHTb, ecld OHO Oymer mopsaika 2 Y% mnepBoHAyagbHOM
BEIHUHHBL OCBelleHHOCTH. IIpHBe/IeHHOe OTHOLIGHHE TOBOPHT O TOM,
'[TO H3IMEHEHHE B OUIYIIEHHH CBETJIOTHEIX PA3HHIL, HANDHMEP MEXKIY
CTYNEHSMU INKaJBl, 3ABHCHT He OT aGCONIOTHOH PasHHLL B CBET-
JIOTE, & OT OTHOIUEHMs DPA3HOCTH CBETNOT K aGCOMIOTHON BejHuHHe
CBETJIOTH. [[aBHO 3aMeyeHO, uTo CepHIfi LBer, CpeIHuH JJis rjasa
MKy 4EPHBIM (cO cBeTnoToH p=2 %) u Genvim (p=98 %), Gymer
HMeTb CBeTIOTY coBceM He 50 %, a scero 14 9%, rtax kax (98—
—14)/98= (14—2)/14.

B pany crymeneil ¢ kos(dunuentamu orpaxenus 100, 80, 60,
40 % BHAMMOe pasIHuMe MEXIY CTYNEHSIMH IO CBETNIOTE He 6yner
O/UMHAKOBLIM, T. €. PAX He GYLeT BOCIPHHHMATHLCS PABHOCTYICHHBIM.
Takum Gynmer psig ¢ MOCTOSHHBIM OTHOLIEHHEM CBETJIOT, HalpuMep,
pax 100, 50, 25, 12,59%... [Tpusenennble mpuMepH! HJLIIOCTPHPYIOT
neuxogusuueckuit sakon Bebepa — dexuepa: Ay TOro UTOOH OILY-
LLeHUsT H3MEHANUCh HAa OAMHAKOBBIC BEJNMYMHBI, MK B apudMeTHye-
CKOH NPOTPECCHH, PAasApaAMKEHHsI NONKHE H3MEHSTHCH, coxpausist
OZHO H TO K€ OTHOLUGHHE, T. €. B F€OMETPHUECKOH MpOrpeccuH, HiH,
B IpYrof ()opMyJIHpOBKe: OLIYLIEHHE NPONOPIHOHAIBHO Jorapupmy
PasnpaxeHHs. DTOT 3aKOH OGbACHSET, HANpPHMED, IJIOXYIO PasJIu-
UHMOCTb HJI 1234 CBET/IBIX CTyINEHeH psifa ¢ apu(pMeTHYECKH Me-
HAIOMMHMHCS CBETJIOTAMH H XOPOLIYIO PasJHYMMOCTb TEMHLIX CTyIe-
Heil Takoro psaa (puc. 96, a). Ha puc. 96, 6 nokasaua mKaJnaa, mo-
CTPOGHHAs B COOTBETCTBHH C 3aKOHOM BeGepa — Qexuepa, T. e.
PaBHOCTYIEHHAS (paBHOKOHTpACTHAf).

3axon BeGepa — Dexmepa 06s13aTeNbHO HYKHO VUHTHIBATE npu

Puc. 96. Ceprle mranst:

@ — paBHOMEpHasl 110 H3MCHEHHIO CBETJIOTH; § — DABHOKOHTPACTHA® B COOTBETCTBHH C SAaKO-
HoM BeGepa—dexnepa
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IIOCTPOCHHH PHIICOMETPHYECKHX IUKaJ, NP (DOHOBOM O(DOpPMICHHH
KapT B cjaydyae mepenayd (pOHOBOH OKpackoi KOJHUECTBEHHBIX Xa-
PaKTepHCTHK H300parkaeMblX SBJECHUH ¥ T. I

§ 64. CHCTEMATH3AUMS H UBMEPEHUE IIBETOB

IIpocrefiumMn crcTeMaMu LBETOB SIBJSIOTCS, HAIPHMEpP, OGBLIUHBLE
CHEKTP BHAMMOTO CBETd, pasible BAPMAHTE LBETOBBIX KPYroB, IBe-
TOBLIX TPEYTOJLHHKOB. DTH CHCTEMBI, CBA3AHHLIE ¢ H300paKeHHeM
UBETOB Ha IIOCKOCTH, HE MOTYT OXBATHTbL BCErO MX MHOrooGpasus,
TaK KaK IBET, KaK H3BECTHO, HMEET TPH XapaKTepPUCTHKH (A, P, p),
KOTOpBle MOTYT GBITL HCMOJNb30BAHLl B KAUECTBE KOOPAMHAT NPH I0O-
CTPOEHHH OODBEMHHIX CHCTEM

useros. C Ieabl0 CO3LaHHS @

elMHOi  CHCTeMBl, KoTOpas , &

oxBaThiBana Orl Bce BO3-
MOXHBIE IIBeTa, ObLAH Tpes-
JOXKEHB  pPasJuyHbBle BapH-
AHTLL OOBEMHBIX CHCTEM IBe-
TOB — I[BeTOBble Tena. I[[ge-
TOBbLM TEAOM  Ha3LIBAIOT
MOJeJb IIBETOBOrO NPOCTpaH-
CTBa, BMeLAIOUIYI0 BCE pe-
ajpHOe MHoroobGpasue UBe-
TOB, BO3MOXKHBLIX IIpH JaH- . )
HOM OCBEIICHHH. iffflyw Lseropoe Teso no E. B. Pa6

B NPENNIOKEHbL  MO- @ — ofmuit BHE; 6 — KOOPAMHATHAS CHCTEMA

Ieli  CaMBIX  pasJHuHBIX
(opM: UBETOBOH 11ap, LBe-
TOBOfl KOHYyC, LBETOBOH KyG, nseroBas noaycdepa, LBeroBast IH-
pamupa M T. J. DblIM cO3LaHEl MHOTOUHCJEHHbIE IBETOBLIC KA,
TaGauubl, ataackhl UBeToB. [JocTpoenHe KaxAOro LBETOBOTO aT-
jJaca TeCHO CBS3aHO ¢ NPHHIMIAMH IOCTPOCHHS COOTBETCTBYIO-
wero Tena. Kax mpumep paccmorpum Ariac useros E. B. Pa6-
KHHa, MOCTPOEHHBIH Ha OCHOBE IBETOBOTO TeJa, NPEeACTAaBJIAIONIEro
coboit nBOIHHON KPYroBOH KOHYC C TOPH3OHTAJNLHO PAaCHONOXKEHHOH
ocoio (puc. 97). DTa oCbh SBJASETCS aXPOMATHUECKOH OChIO TeJna,
Ha Hell pAacHoJOXKeHbl LBeTa OoT YepHoro no Gesoro. Ceuenus Ko-
Hyca, MNepneHJUKyJ/sipHEe K axpoMaTHueckoH OCH,— LIBETOBbLIC
KPYTH, B KOTODPHIX 1O OKPYXHOCTH OTKJIaALIBAIOTCS LBETOBLIE
TOHA, a4 110 PajMyCy-BEKTOPY — HACLILEHHOCTL (YHCTOTA) LBETA,
MEHSIOWAACA OT HyJsg y AaxpoMarHdeckofl ocu J0 MaKCHMyMa
y MOBEPXHOCTH Tesa.

B ocHOBY 3Toli MOZENH IOJOXKEH LBETOBOH KPYr, B KOTOPOM Ha
NPOTHBONONOXKHEIX KOHIAX AHAMETpPAa pPACHOJIOXKeHH IBera, OJus-
KHe K KOHTpPacTHHIM. Biarogaps sToMy Bce LBETA KPyra NPHMepHO
OJIHHAKOBO OTJHYAIOTCS JAPYr OT Jpyra, T. €. KPYr PaBHOKOHTpAaCT-
HEIH, pacrnosioXKeHHe IIBETOB B TAKOM Kpyre Jydile OTpaxKaer COOT-
HOUIeHWe I[BETOB B CIEKTpe, UeM B KPYyre, NOCTPOGHHOM IO NPHH-
UMY JOMOJHHTENbHLIX IIBETOB,

A
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ATtnac Moxer GHTb WCIOMb30BAH IJIs1 ONpeJeneHust (uaMmepe-
HHfI) LIBETOB, AJIsl MX MOAGOpA IpPH PEIleHMH DPAa3JHYHBLIX NpHKIAL-
HBIX 3ajad. o

B coBpemenHO! HayKe M IpaKTHKe BO MHOTHX cjayuasX OnlBaeT
HeO6XOAMMO TOYHO ONpeleNUTh TOT HJIH HHOH LBET, HCNOJIb3Ys KO-
JIHYEeCTBEHHBIE XapaKTepHCTHKY, a TaKiKe BOCNPOH3BECTH LBETA IO
3THUM XapaKTepPICTHKaM.

KonoprMerprnueckie HM3MepeHHS NPHMEHSIOTCS celiyac BO MHO-
IUX IPOU3BOJACTBEHHBIX IpOIleccax ¥ HAYYHBIX HccaenoBaHusx. [Ipu
U3JAHHH MHOrONBETHHX KapT M aT/1acoB, TaK XKe KaK ¥ B NOJHrpa-
(hHueCcKOH NpPOMBILLTEHHOCTH, HCIIOJIb30BAHHE TOUHBEIX KOJOPHMETpPH-
YeCKHX XapaKTepHCTHK LBETOB (HAnpHMep, NMevyaTHBIX KPAacoK, cBe-
TOOHJABTPOB M T. J.) CINOCOBCTBYET YJYYLIEHHIO KauecTBa IMpo-
OYKIMH.

KosnuuecTsenHasi oleHKAa I[BeTa OCHOBaHa Ha $IBJEHHH cMelle-
Husl useroB. Ha sTOM NpHHIHMIIE TIOCTPOEHA NepBast TPEXUBETHAS
MeXIyHapoAHas KojopuMerpuueckas cHcreMa RGB. TIlockosbky
nio6oi user (o6osHauuMm ero M) MOXKHO NOJMYUHTB IyTeM aniH-
THBHOTO CMELIEHHS] TPeX OCHOBHEIX I[BETOB — KPAaCHOT'O, 3eJIeHOrO
M CHHEro, B3fITHIX B ONpelIeJeHHBIX KOJHUeCTBaX, TO, 0003HAUMB
UX COOTBeTCTBeHHO OyksamMu R, G, B*, Mbl MOXKeM 3amnucaTb 3TO
B BHJIE YPaBHEHHS

M=r'R--g'G+ b'B.

Oro ypaBHeHHe HasbIBaercss yaeerossim ypasueruem. Koapdu-
uMeHTHl 7', g’, b’, nOKa3bBaIOlIHE COOTBETCTBEHHO, CKOJBLKO elH-
HUL KPACHOTO, 3€JIEHOT0 ¥ CHHEro HYXKHO B3fTb, YTOOBI MOJYYHTD
MaHHBIH UBeT M, Ha3LIBAIOTCS KOOPOUHATAMU Y8ETA; TIPOU3BEJE-
uus 'R, g'G, b’B HocAT HasBaHWE LBETOBLLY COCTABAAIOULUX.

Ecau Tpebyercst ONpelesNUTh JHIIL KAYECTBEHHYIO XapaKTepH-
CTHKY UBeTa (IBETHOCTh Jiyyel), TO YAOOHO TOJMB3OBATBCS KOOPLH-
HaTaMHM LBETHOCTH 7, g, b, KoTophie mpeAcTaBaAsioT co6o#f oTHOLIE-
HUS KaXA0H H3 KOOpPOHHAT lBeTa K HX cymMe. Ilockonbky r+g -+
+b=1, nuBerHocTh M0O60T0 LBeTa MOXKeT OLITh BLIpaxkeHa rpacu-
yecky. LlBeromoil rpaduk B cHcTeMe onpelesieHus useros RGB
MO3BOJISIET pellaTh MHOTHE 3alauH, CBSI3aHHLIE C LBETOBBIMH pac-
yetamH. Ho pacueThl CHIBHO OCJNOXKHSAIOTCH TeM, 4TO B 3TOH CH-
cTeMe HeJib3si M36aBUTBCA OT OTPHUATE/NBHBIX 3HAUEHHIH KOOpIMHAT
L[BETHOCTH.

910 06CTOATENBCTBO NOOYAHJIO YUEHHIX K CO3MAHHIO JAPYrof
CHCTEMHB! ONpEJeNeHHs IBeTa, KoTopas 6buia yTBepxiena B 1931r.
MexayHapoAHOl KOMHCCHE# N0 OCBELIEHHIO H CTaja HOCHTh Has-
panne cucremnl XYZ MKO. X, Y, Z—3T0 Tpu OCHOBHHIX ILBeTa,
SBJSIONLINECS eJUHHYHLIMH, T. €. CyMMa KOOPAMHAT IBETHOCTH paBHa
enunnue (x+y+2=1). Onnaxo BennunHam X, Y, Z ciepyer npu-
JlaBaTb JMULIp PACYETHBIH CMBICJH, NOCKOJbKY 3TO LIBETa YCJIOBHLIE,
He cywectByomue B npupoie. OcHoBHEle mBeta X, Y, Z wmoryr

* Hayanpuble GyKBHI Ha3BaHHMH Tex JKe IBETOB Ha aHIVIHHCKOM S3BIKE.
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GHITH BHIPAXKEHH uepes ocHOBHEIE wsera R, G, B. B cucreme XYZ
J10000 LIBET BLIPA3UTCS ypaBHEHHEM
M=xX+yY+2Z.
Ha puc. 98 npusesen userosoii rpaduk B cucreme XYZ. Jlo-
Gasi TouKa BHYTpH rpaduka COOTBETCTBYET ONpPENeJEHHOMY LBeETy
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Puc. 98. Llgerosoit rpadux B Mexzaynaponnofi KoJopumerpuyeckolt cucreme XYZ

¢ KOOpJAMHATAMH LBETHOCTH X H y. B cepeamne rpaduka pacroso-
seH Gesblfi 1BeT. JIMHHS CIHEKTPAJBHLIX LBETOB CHabxKeHa OuUUd-
POBKOJ, TMOKasbiBalowweH NIHHY BOJHB (A, HM) COOTBETCTBYIOUIHX
cnexTpasbibix UperoB. ONHHAKOBYIO MJIHHY BOJHBI OyayT HMeTb
BCe I(BETA, HAXOASALIMECS Ha TPIAMOH JIMHHH, COCIHHSIOLIeH TOUKY
GeJoro lBera ¢ JAHHBIM CHeKTpanbHbM LBeToM. [TosTomy, uTOOLI
MOJYYHTh 3HAUeHHe A [Jist Jio6oro 1pera, 06pasoBaHHOrO IPH CMe-
IIEHHH CHEKTPaJbHOro M 0eJ0ro, Halo MPOBECTH MPAMYIO OT TOUKH
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Genoro 1BeTa yepe3 TOYKY B3fTOrO LBETA A0 JIHHHH CIIEKTPabHBIX
LBETOB, HA KOTOPOH M MPOYHTATL 3HAUEHHE A.

YianeHHe TOUKH HEKOTOPOro IBerTa Ha rpadHke or Touku Oe-
JIOTO I[BETA rOBOPUT 0 uucroTe P maHHOTO LBeTta. Ilns ee ompepe-
JIEHHSI Ha rpaduk HaHeCeHH KPHBHIE OLHHAKOBOH UHMCTOTH LBETA,
ouxbpoBaHHble yepes uurepsas B 10 %.

Takum o6pazom, uTOOH HOJNYYHTH TOUHBIE [AaHHBIE O LBETE,
HYHO ONpEJeNUTh OJHMM H3 CNOocOGOB KOOPIHHATHI 9TOTO LBETa
&,y u 2/, N0 HUM NOJNYYUTH KOOPAMHATHl LBETHOCTH X H Y, TO
3HAUEHHSAM KOTOPHIX Ha rpadmke HAa#TH TOUKY, COOTBETCTBYIOHLYIO
IIBETHOCTH JaHHOoro upera. Ha rpaduke no mnomomeHuo 3TOH
TOUKH ONPENEeJSIOT MIHHY BOJHBL (A, HM) u wucrory (P, %), T. e.
KauecTBEHHBIE XapaKTEPHCTHKH nBeTa, a ero cseraora (p, %),
KOTOPYI0O MOXHO CUMTATH KOJHUECTBEHHOH XapaKTepUcTHKOH Oynrer
paBHa 3HAUEHHUIO Y’

B 1964 r. 6ena nmpuHATA HOBAaf KOJIOPHMETpHUeCKasi CHCTeMa
UVW. Lserosoii rpaduk B 3TOH cucTeMe MOCTPOEH TaK, UTO pac-
CTOSHHA MEXIAY TOUKAMH [IBYX IIBETOB [POINOPLHMOHAJNBHBEl BeJHUH-
HAM 3DHTENbHBIX pAa3NHUMi MeXIy STHMH IBeTaMu (pPaBHOKOH-
TpacTHHIH rpaduk). Dra cucTeMa ynobHa, HanpuMeEp, NpH U3Mepe-
HHH DA3JHUH{ B IBeTaX NEUATHHX OTTHCKOB H ODHI'HHAJOB.

Meronrl H3MepeHHS NBETa NOAPa3AeNsIOTCS Ha BH3yaJbHLIC
(3purtenbHble) U (oTOdJNEKTpHUEecKHe. [IepBEHle OCHOBAHLI HA IJ1a30-
MepHOM CpDaBHEHMH H3MepseMOro IBeTa C HEeKOTOPHIM 3TaJIOHHEHIM,
KOOPJAHHATH KoToporo usBecTHH. Ilpu (oTOssMekTpHueckoM MeTode
CpaBHEHHE H3MepSeMOro 1BeTa C STaJOHHEIM BHITOJHSIOT (OTOdJIe-
MEHTH, COeIHHEHHEIE C TraJbBAHOMETDAMH.

IIpocrefiiuM BH3YaJLHBIM YCTPOHCTBOM AJIS H3MepEHHS LBETA
MOXET CHYXHTb BepTywka MaxkcBesasa IJs CMEUIEHHUS LBETOB,
cHaGXeHHAss HaGOPOM LBETHHIX KPYKKOB, HJA KaXXJOr0 H3 KOTO-
pHIX HM3BeCTHH X', y’, 2. Jlig M3MepeHHA IBeTa MOXKHO OTPaHH-
YHTBCS TPEMs IBETHBIMH, UYeDHHIM M OeJnM (AJs1 NOAPaBHHBAHHSA
IO CBETJIOTE H HACHINEHHOCTH) 3TaJOHAMH.

IIser o6pasma MOKHO H3MEPHThL C TIOMOLIBIO IIBETOBOrO aTiaca,
HanpuMep Arsiaca nseroB E. B. Pa6xuna, nyrem monGopa moss
aTnmaca, OJHHAKOBOrO MO LBETY ¢ u3MepsieMbM o6pasuoM. Llse-
TOBHIE TOJIST aTJaca NPOMEPEHH M HMEIOT XapaKTepHCTHKH A (HM),
P (%) wp (%), a Tak:Ke KOOPIUHATE UBETHOCTH X ¥ Y.

Opuako aTnac cofepykuT HeBoJsblioe YWeJo Tabaul, UTO orpa-
HHYMBAET €r0 NPHMeHeHHe.

Hau6osee TOUHBME W YOOOHBIMH ABJAIOTCH NPHOOPH, Tpen-
HasHAYEHHBIE CHENWAJBbHO LS HM3MEPEHHS IBeTa,— KOJOPUMEeTDHI.
IMpuHUMnD [e#iCTBHS KONOPHMETPOB BH3YyaJbHOTO THIIA OCHOBAH
yallle BCEro Ha SBJIEHHHW aLAHMTHBHOTO CMEIIEHHS IIBETOB, HO MpPH-
MEHSIOTCST B CyO6TpPaKTHBHBIE 3PUTeIbHEIE KOJOPHMETPHL.

KoopauHaTsl 1[BeTa MOXKHO TOJYUHTh H DACYETHHIM IIyTEM,
eCJIH MMEIOTCS KPHBAs paclpeleleHwsi SHEPrHH B CIEeKTpe H3Jy-
YeHHS H KPHBAS CIEKTPAJBHOTO OTPAKEHWS TOBEPXHOCTH. DTOT
MeToJ JaeT TOUHble Pesy/JbTaThl, HO CNOIKEH W TPYHOEMOK,
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{'nasa 17.

XPOMATHYECKOE ®OHOBOE
OPOPMJIEHHE KAPT

§ 65. HASBHAYEHHE XPOMATHYECKOI'O $OHOBOTIO
O®OPMJIEHHSA KAPT U OBIUUE TPEBOBAHUSA K HEMY

Xpomarnyeckoe (GoHOBOe O(POPMIICHHE KapT 3akaiouaercss B pOB-
HOH OKpacke OIDAaHHUEHHBIX YYaCTKOB LBETAMH, PasJIHuyalOLIMHCS
IO TOHY, HAaCBLILUEHHOCTH H cBeTyIoTe. XPOMAaTHYeCKasi (OHOBasl OK-
packa MOBLILIAET YHUTAEMOCTb M HAlAAJHOCTb KapT, IPHAAET UM
IPHBJIEKATeNLHOCTh CBOMMH DPa3sHOOOPAa3HBIMHM MBETOBEIMM COUeTa-
nusaimd. Ho sHaueHnme xpomaTHYecKOoro ()OHOBOTO OGOPMIEHHS KapT
He OrpaHHYMBaeTCs ero JeKOPaTHBHO-XYLOXKECTBEHHBIMH Kauect-
BaMH. Xpomardyeckas (OHOBAS OKpackKa YacTO CJAYXKHT EIMHCT-
BEHHBIM CPEeNCTBOM JJISl Mepefaud Ha KapTax HX OCHOBHOTO COJEp-
KaHHsg. IlpHuMHA HeJOOUEHKH pOJH XPOMATHUECKOro (POHOBOIO
opopMIIeHHSI KapT OTYACTH 3aKJIOYaeTCcs B €ro HasBaHHH, KOTOPOE
[0 accomyauuy cO 3HaueHHeM Xpomaruueckoro GoHa B HaoGpasu-
TeILHOM M O0CO0eHHO B JEKOPATHBHO-NIPHKJIAJHOM HCKYCCTBE CO3-
JaeT NpelCTaBJEHHE O HEM KaK O BTOPOCTENEHHOM SJieMeHTe 006-
el XyLoKecTBEHHOH KOMITO3HIHH,

Ha mnpumepe kaptnt «[lymmnoe xossiicteo» (Arnac dxyrckoit
ACCP, M., 1981 r.) MOKHO yGeiHTbLCT B TOM, UTO XpOMaTHUecKas
(oHOBasg OKpacka He CJIYXKHT IIPOCTO HEeKOPaTHBHBIM 3JIEMEHTOM.
Ona MeHee GpocKa IO LBETY, YeM YCJOBHbIE 3HAKH, H KaK OBl OT-
CTynaer Ha BTOPOH IJIaH, HO HMeeT PaBHOE ¢ HHMU 3HaueHHue. Pas-
JIHUME e B MHTEHCHBHOCTH OKPACKH 3HAYKOB H ()OHA CJYIKHT JIHIIL
CPeICTBOM IIOBBILIEHHS YHTAEMOCTH KapThl.

Ha Takux TeMaTHUeCKHX KapTaX, KaKk IeoJIOTMYecKHe, NOUBeH-
HBlEe, PACTHTENIBHOCTH H PAfe APYIHX, XpoMaTHueckas (bOHOBaﬁ OK-
packa IepejlaeT HX CMBICIOBOE COJePXKaHHEe H BOCIPHHMMARTCH KaK
NepBLIH NJIaH H300pazKeHHus.

Xpomaruueckoe (OHOBOG 0(DOPMIIEHHe KapT BHIIOJHSIETCS JIA
TOro, YToOHl NOCPEJNCTBOM IBeTa MJOCTHYL CJIEAYIOIUHX pesysabTa-
TOB: TepefaTh (pasmeNbHO MJIM COBMECTHO) KaueCTBEHHYIO H KO-
JIMYECTBEHHYIO XapaKTePHCTHKH NPHPOAHBIX HJIH COLMAJbHO-3KOHO-
MHYECKMX SIBJGHUH, MOBBICUTh HAIMANHOCTb KapThl, B YACTHOCTH:
HaIVIAZHO IIPEICTaBHTH reorpadHueckoe pas3MelleHHE H INJAaHOBbIE
OUepTAHHS BCEX TEPPHTOPHAJNBHBEIX eIMHHI, BBIJEJNEHHHIX Ha KapTe
LBETOM; OOeCHeunTh BO3MOXKHOCTL JIETKOrO ODHEHTHPOBAHHSA B Ipe-
Jenax YKasaHHBIX TPaHHL; BH3YaJbHO OLEHHThH COOTHOLIEHHE IIO-
PasHOMY OKpALIEHHBIX MJOLIafed; NOBHICHTH 3CTETHUECKHE Kaue-
ctBa XapTrorpadHueckoro nsoﬁpax{efmﬂ (XpacoyHOCTb, NpHBJIEKA-
TENBLHOCTD).

Orciofa BHITEKAIOT 0OluiMe TpeGOBaHHS K XpoMaTHueckomy ¢o-
HOBOMY O(OPMJEHHIO KapT, KOTOPhIE 3aKJIIOYAIOTCS B CIELYIOLIEM.

IlpeTa okpackum TJOWAAeH Ha KapTe JOJIKHB UETKO pasiu-
qaThcsl MeXny coGofl M omosHaBaThes moO Jjerenpe. IIpw Hecsox-
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HOH JlereHje 3To Tpe6OBaHue JIeTKO BBLINOJHUTL, OKpaluuBasi ofHO-
pPOJIHBIE IO KauyecTBY YYaCTKH B OLHH M TOT K€ LBeT, OTJAHYalo-
Wyica OT LBeTa OKpPacKH YUYacTKOB C HHLIMH KavecTBamu. Ecau
NJIOIafAH OKpacOK MaJjbl, TO HACHINEHHOCTb LBeTa YCHJAHBAIOT,
yT00K NOBBICHTE ero 6GpocKocTh. B Tex cayuasfx, KOrja JiereHua
COCTOHT H3 MHOTHX KaueCTBEHHO pAa3JHYHBIX eAMHMI, HX OKDPacCKy
BBHINOMHAIOT LIBETAMH, PA3/JMYAOIIAMHCS 110 BCEM XapaKTePHCTHKaM
LBeTa — I[BETOBOMY TOHY, CBETJIOTE, HACLIILEHHOCTH,

Ta wiM MHaAd TOHAJbLHOCTL MO BO3MOXHOCTH yJep:KHBaeTcs 3a
LEeJOH IPYNNOH KaueCTBEHHBIX €AMHULl, 00belUHEHHBIX KaKHM-JHOO
o61uM poacTBOM. [ OTAENBHBIX TPYIN HCHOJB3YIOT ¥ HECKOJbKO
TOHaNBLHOCTEH, HO NPH YCJAOBHH, YTO OHHM COCTaBJSIOT OnpejeneH-
HBIl KOJIOPUT (HanpuMmep, rpynna cHHe-QHOJETOBHIX OKPacoK).
B KauyecTBe [ONOJNHHTENLHOrO pasJHuUHAg MeXLY TIpynnamu OK-
pacox cJayxaT H3MEHeHHS B UYHCTOTE IBeTa HJIH B CBET-
JIOTE TOHOB.

Kpacounoe ¢onoroe odopMmieHre KapTH B LeAOM LOJKHO GHITh
rapMOHMYHBIM IO LBETOBLHIM coueTaHHAM. HeBoabuioe yucJo IJIO-
malell Ha KapTe He BHI3BBaeT OCOOBIX 3aTpPyAHEHHH B rapMOHHY-
Holt okpacke mxX. Ilpum ciaoxxHON JereHze, ecau BhIGOD LBETOB OK-
packu He OrpaHuyeH KaKUMH-JHO0 MONOJHHUTEILHBIMH YCJIOBHSMH,
B MEPBYIO OUepelb pelaiT LBeTOBOe OdopMieHHe GOJBLIMX ILIO-
magelf, Tak Kak OHH CO3[alOT OOLIHMH KOJODHUT Bcero (OHOBOrO
odopmenns. ITocne ux okpacku moaGHpPAIOT IBeTa IJS OCTaJbHBIX
naomanefl, pykoBOACTBYSCH IPHHIHIOM T'apMOHHYHBLIX COYETaHHH
1IBETOB.

®oHOBBIE OKPACKH HAa KapTe IO BO3MOXKHOCTH [OJIKHLI HMeTh
1Bera, CBOHCTBeHHHe 0TOOpax<aeMblM ABJIEHHAM HJIM CHMBOJH3H-
pyiomue ux. IlpeAnmouTenne ciaefyeT OTJAaBaTb TeM LBeTaM, KOTO-
pHIe acCOLMUPYIOTCS C O0TOOpaxkaeMbIM sBJeHHeM (HalmpuMep, OT-
pUIlaTeJbHEIE TEMIEPaTyPhl MOKASEIBATL XOJIOJHBIMH LBETAMH, IO-
JOYKHUTENbHBIE — TEMIBIMH H T. II.).

§ 66. BUAbl ®OHOBOro OPOPMJIEHUSI U HX OCOBEHHOCTH

ITo pmmosHaeModl Ha Kapre Oynkuuu ¢oHOBas oKkpacka ObiBaer:

¢ KayecTBEHHOH XapaKTepHCTHKOH H300pakKaeMoro SIBJEHHS,

¢ KOJHUECTBEHHOH XapaKTepHCTHKOH,

C KayeCTBEHHOH M KOJHUECTBEHHOH XapaKTepHCTHKAMH,

B KAYECTBE I[BETOBOT'O Pa3/IMUMUTeIs.

doHoBas 0KpacKa ¢ KauyecTBeHHOH XapaKTepHCTHKOH H306pa-
JKaeMblX SIBJICHHI NpHMEHAETCS B TeX CJaydyadx, KOrAa Ha KapTe
LOJKHBL GBITH BBHIJEJNEHBl TEPPHTOPHH (IJIOLIAJLH), pasuyaloUIHecs
MeXay co6oil no KaxuM-AM60 KayecTBEHHLIM NpuU3HakaM. Hanpu-
Mep, Ha TMOUBEHHOH KapTe PasHLIMH LIBEeTAMH IIOKa3bLIBAIOT YUaCTKH
C Ompe/eJIeHHBIMH BHIAMH TOYB, Ha KapTe CeJIbCKOrO XO3fHCTBA —
pafionsl cnenyanHsauuii (3epHOBO-KapTOdENbHEE, JHHO-MOJOYHbIE
¥ T. 1.). [IpaMepoM COLHAJLHO-S9KOHOMHYECKHX KapT C KauecTBEH-
HOH (oHOBOH OKpacKoH MOXKET CIYyXHUTh KapTa HaNHMOHAJLHOrO CO-
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craBa Hacenentsi, momémehnas B Armace $xyrcxoit ACCP na
cTp. 25,

doHOBas OKpacKa ¢ KOJHMUYECTBEHHON XapaKTEepHCTHKOH IpHMe-
HAETCS NPH KapTorpa)HpoBaHMH fBJEHHH CrocofGaMH KapTOrpaMmu,
H3OJIHHHEL, apeasos.

C moMommklio KapTorpaMM NepejaloT CPeAHION HHTEeHCHBHOCTD
KaKoro-jubo sBACHHUSA, Ualle BCEro B npejeiaX ajMHHHCTPATHBHBIX
TEPPHTOPHAJABHBIX elHHHL. KaXxJast H3 HHUX OKpallHBaeTcs IO cre-
UMaJIbHO pa3paboTaHHON LiKaje KOJHUYECTBEHHBIX MOKasaTeJsell Ta-
KHM 06pasoM, uToGBl MO IYCTOTe OKPACKM MOXKHO OBLJIO CYIUThH 00
HHTEHCHBHOCTH ABJAeHHS. HarJsagHbIM NpPHMepOM CJAyXKaT KapThl
JJIOTHOCTH HaceJeHHusi, TMOCeBHBIX IJollazefi B Arnace SIKyTckoi
ACCP na crp. 24, 30.

Crioco6 H30JHMHHH NpPHMEHSIETCHd, B YaCTHOCTH, Ha Kaprax ¢u-
3uueckoil cepuu. Tak, HanpuMmep, KOJHUECTBEHHBIE U3MEHEHHS TEM-
nepaTyphl uepe3 PABHBHIE HHTEPBANLI NOKASHBAIOTCS H30TEPMaAME —
JIHHHAMH paBHBIX 3HAYEHHHA TeMnepaTyphbl, H3MEeHeHHSs aTMocdep-
HLIX OCaJKOB — H30THeTaMH, NAaBJEHHS BO3AyXa — H306apaMu H AD.
Hns Gonbiuefl HarJsAHOCTH HHTEPBAJBl MeXJY COCEJHHMH H30-
JIHHHSAIMY OKpallHBAaIOTCs JHO0 OZHHM UBETOM YCHJHBalollelics ry-
CTOTL, JHOG0 HECKOJbKHMH LBETAMM, TapMOHUUYHO MepeXolsiUMH
OJMH B APYrofl ¢ HapacTaHHeM TYCTOTH OKpackH. B oboux ciyuyasx
rycroTa OKpackH XapaKTepH3yeT MHTEHCHBHOCTh SIBJIEHHH, T. €.
oTpaxkaeT ero KOJHYECTBEHHLI NoxasaTejb. [IpuMepoM OJHOHBeT-
HOl (DOHOBOH OKPACKM MOKET CJAYXHTh KAPTA HIONBCKOH CpelHel
mecsuHofl TemmepaTyphl Bosayxa B Atiaace Sdxyrckoit ACCP ma
crp. 15. Ha Toff yxe cTpaHHle aTiaca pacrnoJoXxeHa KapTa SHBap-
CKOH cpenHeH MecsAuHOH TeMmepaTyphl Bo3AyXa, OohoOpMIeHHAs IO
MHOTOLBETHOH LIKaJe.

[Ipu oroBpaxkeHHn sBJeHHA crocoboM apeasnoB HMX KOJHUYECT-
BeHHEIE XapaKTePHCTHKH MOTYT OBITh mepefaHsl (QOHOBON OKPacKoi
(B mpefenax CaMHX apeajsioB) NyTeM H3MeHEHHS LBeTa M yCHJIEHHS
rycTOTH OKpacku., Tak, Ha kKapre «JlecHoe xo3siicTBo» B Amjace
Slkyrckoit ACCP (crp. 32) nBeroM 0603HAYeHBI He TOJIBKO 06JIACTH
pacnpoCTpaHEHHS APEBECHOH PaCTHTENbHOCTH (apeasel), HO M KO-
JIHYECTBEHHBI MOKAa3aTesNb CPeJHHX 3anacoB CIEJBIX M IEPecTol-
HBEIX HacaKAeHHH.

Ha xaprax c ¢onoBuM odopMmieHHeM, cOBMellamouum B cebe
06a mnoKasaTensi (KAUeCTBEHHYIO ¥ KOJHMYECTBEHHYIO XapakTe-
DHCTHKH fBJEHHs), KaueCTBEHHYIO XapaKTepHCTHKy OOBIYHO mepe-
LAI0T IBETOBBIM TOHOM, & KOJIHUECTBEHHYIO — IYCTOTOH OKDPacKH.
Takoe xpomarnHueckoe (OHOBoe oGOpMJIEHHe KapT HAXOAHT IpH-
MEHEHHEe Ha SKOHOMMUECKHX KapTraX, KOrJa LBETOM INI0Ka3LbIBAIOT
He TOJLKO PAsHOBHAHOCTH OTpacied IPOMBILLIEHHOCTH HJH Celb-
CKOr0 XO03sHiCTBa, HO K OJHOBPEMEHHO TYCTOTOH OKpPAaCKH BBIJE-
JSIOT CTENeHb MHTEHCHBHOCTH MX Pas3BHTHS IO OTHEJbHBIM Teorpa-
(UUeCKUM HIH aIMHHHCTPATHBHBIM paioHaM.

DToT XKe NpHeM NPUMeHAeTCS NPU O(DOPMJEHHH KJIHMaTHIECKHX
kapr. LlBeToBBle TOHANBLHOCTH MPHYPOUUBAIOT K KAUECTBEHHBIM
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XAPAKTEPHCTHKAM KAHMATHYECKHX [OsicOB (Hampumep, duoseto-
BLIMH TOHAMH BbIJEJSIIOT XOJNOAHBIA IOSC, 3€JEHBIME — yMepeHHbIH,
OpaHKeBO-KPaCHBIMH — KapKui). I'ycToToll Ke OKpacKH ykasaHHBIX
TOHAJBHOCTEHl B KaX</lOM IOfiICEé ITOKA3BIBAIOT KOJHUYECTBO TI'OJOBBIX
ocanxos. ITo TakoMy HPHHLIHIY MOXKHO OQOPMHTH ¥ KapThl HapO.-
HOCTEH, MOKasbiBas LBETOBLIM TOHOM 3THOrpa(HuecKue pPasHOBHJA-
HOCTH, & T'yCTOTOH OKPAaCKH IJIOTHOCTb PacCeJeHHUsI.

doHoBad oKpacka, He BbIpa)kalolllas KaueCTBEHHOH HJH KOJH-
eCTBEHHON XapaKTEePHCTHKH SIBJECHHA, NpHCcyila (oHOBOMY odop-
MJIGHHIO MOJHTHKO-aJMUHHCTPATHBHBIX KapT. UBerHofi ¢od ma HHX
BBIIOJIHACT (DYHKLHIO LBETOBOIO DAasiMUMTENs IJIs HATJISAHOTO Je-
JIeHHs BCell MIOWIaJH CyIIH Ha OTAeJbHBEE yacTH. [IpHHaAIeKHOCTD
TEPPUTOPHH TOMY HJH HHOMY TOCyZapcTBY, pecnyOJiHKe, 06JacTH
U T. II. MOACHAIOT HAAIMCH HA CaMOH TEPPUTOPHH MM LHPPOBbLIE
CHOCKH B Jeresfie. JacTHYHO Ka4eCTBEHHYIO XapaKTEPHCTHKYy Ha
HOJUTHKO-AIMUHHCTPATUBHBIX KapTaX HecyT IUTPUXOBble 3HAKH
TpaHUL C LIBETHOH OKAHTOBKOH B OJMH, ABA W TPH CJIOS, 3HAUGHHE
KOTOPHIX PacKpPBIBAETCS B JIETeHeE.

§ 67. O®POPMJIEHHE KAPT C PA3JINYHBIMH
XAPAKTEPUCTHKAMH U30BPAXKAEMOTIO SABJIEHHS

[Ipu $ouosoM 0GOPMIEHHH KapT C KAUeCTBEHHOI XapaKTepHCTH-
KOl HM300parkaeMOro SBJEGHHS IIOMHMO NpelbSABJEHHBIX TpeboBa-
uuil, uajmoxKeHHelx B § 65, craBuTca ycaoBue, uToOBI OPOCKOCTH
IIBETOBHLIX OKPACOK COOTBETCTBOBAJIA CYIIHOCTH OTOOpPAaXKAEMBIX SAB-
nenuit. Hanpumep, Ha kapre HaponoB CCCP mamouucienHble Ha-
ponsl CuGupH (3BeHKH, 3BeHBl H [AP.) PaccpelOTOYeHHl Ha GOJb-
10N TEpPUTOPHE, B TO BpPeMs KaK IJIOWAAb YKPaHHBI MEHbLIE, HO
IJIOTHOCTh HACEJIEHHS 3HauuTelbHO OGoublue. [losToMy okpacka
STHX TEPPHUTOPHH [OJKHA HMeTb pasHylo 6pockoctb. Hanpumep,
MaJioHaceseHHble TeppuTopHH CHOHPH OKPALIMBAIOTCSI MEHEE Ha-
CHILEHHBIMH H MeHee UYHCTHIMH ILBeTaMH, 4eM YKpauHa. Takaq
oKpacka OyZeT COOTBETCTBOBATb OTHOCHTEILHOH IJIOTHOCTH Hace-
JIEHUS.

[Tpu ¢doHoBOM OGOPMJIEHHH KapT ¢ KOJHYECTBEHHOH XapaKTepH-
CTHKOH HM3006paxaeMBIX SABJEHMH IIPM HCIOJNL3OBAHHMH JBYX IlBe-
TOB HJH 6oJiee OKpackKa CTymeHeH WIKaJbl KOJHUECTBEHHBIX I10Ka-
3aTejedl JOJKHA H3MEHSTBCS B 3aKOHOMEpPHON moc/efoBaTesb-
HocTH. Eclim mkaja COCTOMT W3 HeGOJNBUIOrO 4YHeJa CTyNeHeH, To
OrpaHHYHBAIOTCA OAHHM LBETOM M IyTeM ero CrylleHHs OXBaTbl-
BAal0T BeChb [OHAINA30H ToKasaTened OT MHHHMaJibLHOrO O MaKcH-
manbuoro. B Arnace fxyrcxoit ACCP no raxomy npuHmuny odop-
MJEHE KapTel «YupeKIeHHS KyJbTyphl» n «Mysen, 6uGaHOTEKH>
(ctp. 35).

[Ipu GoJsblIOM KOJMUECTBE CTYNeHeH WIKamnbl HCMoJb3YIOT ABa
uBera H GoJsiee, MOCTENEHHO NEPeXOAAIIMX OAMH B jpyroit. [Ipu-
MeHeHHe HECKOJLKHX IBETOB MO03BOJSCT He HNOBOAHMTL OKPACKY CTY-
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neued 0 UpesMEPHOrO CIYIUEHHS, a CJAEOBATENbHO, IO TEMHOTH,
KOTOpast MOXKeT OKa3aThcsl HeH3Oe:XHOH NpHM OKpacke B ONMH TOH.
MHorouBeTHele IIKalbl IOBHINAIOT XYyHOMECTBEHHHIE KAuecTBa
opopmienns. OHE IWHPOKO NMPUMEHSIOTCH HAa KapTax KOMILIEKCHBIX
atnacoB. Mcnosp3oBaHme KA M3 HECKOJLKHX IBETOB JAeT BO3-
MOXHOCTb IIOBBICHTbH YHTaeMOCThL KOJHYECTBEHHEIX TI0OKasaTenel,
COOTBETCTBYIOUIHX OTAGJBHBIM CTYNEHAM IUKaJbl, Omaromaps uer-
KO pasJIMYHMOCTH HX OKDacOK IO IBeTOROMY ToHY. [IpumepoM Ta-
KOTO  OpOpMJIEHHST MOKEeT CJAYKHThL KapTa [NOBEPXHOCTHHEIX BOJ
B Arnace SIxyrcxoit ACCP (crp. 17).

KonnyecTReHHBIE 3HAUEHHs, TepelaBaeMblie LBETOM, Jerue 3a-
nomuHatoTca. Jaxe npn HeOOJLIIMX PAasyIHUHAX B TOHAX MOMKHO
cpa3y YBHJLETb, TAe pasMelleHH YYacTKH OZHOIO IIBeTa M KaKOMY
[I0KA3aTeNI0 OHH COOTBeTCTBYIOT. Ilo mikamam ke, M3MeHAIOMIHMCS
TOJNLKO TYCTOTOM OKPacKH CTyNmeHeH OJHOro TOHA, TPYLHEE yCTa-
HOBHTb PasMeIlleHHe DaBHO3HAUHBIX YYacTKOB M IIPHXOJNHUTCS dUalle
06pamaThes K JereHe,

Kpome atoro, npu ¢doHOBOM O(DOpPMIIEHHH KapT ¢ KOJHUECTBEH-
HEIMH TNOKAa3aTeJsIMHM IO LIKaje CryWIeHHS OKPacCKH OJHOT'O I[BETa
MOXET B OOJblUIell CTENeHHM CKAa3aThCi OTPHUIATENbHOE HeficTBHe
CBETJIOTHOrO KOHTPACTa, UeM NPH IOoJuxpoMmHo#l wkajne. Ilpm cmo-
cofe xapTorpaMM He HCKJIOUEHO MCIIOJIB30BAHME IUKAJ B BOCEMb
u Gousee crymeneft. Ilpm 5TOM CBeTJIHIE Yy4YacTOK B  OKpPY-
KEHUH CaAMBIX TEMHBLIX BCJGACTBHE CBeTJOTHOrO KOHTpacra OyIer
Ka34TbCl HAMHQOIO CBETJIee, YeM CPEeNHM MeHee TEeMHBIX YJacTKOB.
XpomaTHuecKHH e KOHTPACT NposaBJsieTcsi cialee, MOITOMY MHO-
roCTylneHHble LIKaJAB KOJHUECTBEHHBIX TOKasaTenedl mpemouTH-
TEJLHO CTPOHTH He TONBLKO HAa pAas3JUUMKM B TYCTOTE OKPacKu Ka-
KOro-au6o OLHOrO NBeTa, HO ¥ Ha H3MEHEHHH IBETOBOTO TOHA.

HOnst ¢oHoBOA OKpackd ¢ KOJHUECTBEHHOH XapaKTepHCTHKOI
MOKHO HCIOJB30BATL OAHOPOIHEIE WIKAJE, H3MEHSIONIHECT 10 IiBe-
Tosomy ToHy. IlpuMepoM NpHMEHEHMA 3THX WIKAJ CAYRKAT Kapra
«I[TpomonskuTe bHOCTE Ge3MOpO3HOro IepHoza» B Atnace SIKyT-
ckoft ACCP (ctp. 28). DdderT pocra KOJHUECTBEHHOrO MOKasza-
TeJsl Ha STOH KapTe MOCTHraeTcs He YCHJIEHHEM HaCLIIIEHHOCTH
uBera, a «yremaenueM» ToHa. OIHAKO IJIS1 TCHXOJOTHUECKOrO BOC-
DPUATHA POCTA KOJHYECTBEHHOro Inoxasarens Oojee BaxKHBIM, ueM
«yTemJIeHHe» TOHA, SBJSIETCH YCHJEHHE HACHLINIEHHOCTH.

[TosmxpoMHBle MIKaJgel Bo3pacrawooulell TycTOTHl OKpackd HaM-
ayqmuM o6pasom ofecrneunBaloT BH3yaJabLHEH 3ddexkT pocTa Ko-
JHYECTBEHHOrO NOKa3aTe]s, TaKk Kak PasMuuMsl B OKpacKe Herpe:
PBEIBHO BO3pacTaloT OT HExKHell N0 BepxHelt crynenn. LIera oxpa:
COK TIPH 3TOM H3MEHSIOTCS IO BCEM TPeM XapaKTepHCTHKaM IBeTa:
IIBETOBOMY TOHY, HACHIUEHHOCTH ¥ CBETJOTE. |

TIpu ¢ouoBoM 0GhOPMIEHHH GPOCKOCTL OKpacKH cryneHef
IIKAALl JTOJIKHA CO3JaBaTh 3pHTENLHOE IIpefcTaBieHHEe O Xapak-
Tepe HM3MeHEHHsT KOJHUYECTBEHHLIX Nokasatenell. OcHoBaHWeM [Jid
BLIMOJNHEHHsT 9TOrO TpeGOBaHNA CAYMKAT CIACAYIOUIHE HCXOLHLIE HO-
JIOYKEHHS:
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OPHHLHKIT [TOCTPOERHA IKaJbl KOJHYECTBEHHBIX NOKazaTeseH,

ncuxohusndeckuit 3akoH Bebepa — Pexnepa,

BeJMUKHA TJIomlafelt IBETOBEIX OKPACOK Ha KapTe,

CriaXKMBaHne OLUYLIeHHS LBETOBBIX pa3JHYMH MEXAy OKpac-
KaMH MaablX Tomane, o6ycjoBJeHHOe (H3HOJOTHUECKHMH OCO-
GEHHOCTSIMHI 3PEHH.

CywHOCT, 3THX NOJOXeHHH B JNAHHOM cJayyae 3akKJIouaercs
B caepylouleM. IIka/asl KOJHUECTBEHHBIX NOKasaTejedl MOryT GbITh
[IOCTPOEHEl IO NPHHUHIY BO3PACTAaHMs HX B apudMeTHuecKOl HJIH
reoMeTpPHUYECKOl NPOrpeccuH.

B meprom cayuae okpacka crymeHeHd WIKaaLl LOJMMKHA co3na-
BaTh BIEYATIEHHE DABHOMEDHO BO3PACTAIOLIETO IBETOBOrO psija,
YTO JOCTHrAeTcss <«YTeIJIeHHeM» IIBeTa H OCOGEHHO pOCTOM ero
HacwleHHOCTH. [IpH aToM 1o 3akoHy BeGepa — Pexuepa oxpacky
KaXXAOH CTYNeHH IUKaJbl HaJo BHIIOJHATh, HapalllHBas MHTEHCHB-
HOCTb UBeTa He B apH(METHUECKOH, a B IeOMeTpHUYeCKOH mporpec-
cHHM, UuTOGBl PSAN BH3yaJbHO BOCHPHHHMAJCS DPaBHOMEpPHO BO3pa-
CTAIOILHM.

B eme 6oJibimiefl cTemeHH 5TO OTHOCHTCA K IUKajdaM, B KOTOPBIX
LBETOM CTYIeHeH Iepenaercss reoMeTpPHUecKas CTelNeHb BO3pacTa-
HHA KOJHYECTBEHHOro noxasarens. OxpacKa cTyleHe#d Tpd 3TOM
ycunusaerca eme Gosbine. OcofeHHO OHCTPO MOMKHA HapacTaTh
pasHHMIAa B CHJe OKPACKHM B TeX CAyyasX, KOUAa OKpallHBaeMmble
IJIOMafH TI0O MePe pOcTa KOJHUECTBEHHOr0 NOKa3aTens yMeHb-
IaTci B pasmepax.

UyBCTBHTEJLHOCTh 3peHHS K BOCIPHSATHIO Pa3NHUHil B OKpacKe
HebOJBIINX HJAK Y3KHX IJIOWlafel CHHXKAaeTC N0 BCEM IBETOBBIM
NnOoKa3aTeNsM, NPHUEM [0 LBETOBOMY TOHY H HACHIIIEHHOCTH Obl-
cTpee, ueM 1o cBetrsoTe. IloaToMy cocelHHe y3KHE IOJOCH OKPackH
LOJIKHBEL HMETh B NIePBYIO Ouepelb PasHyIo CBETJIOTY.

PaccMOTpEM TNpHHIUI INIOCJAEIOBATENbHOCTH OKPACKHM IUKaJBI
IJsl KapThl € KOJMUECTBEHHOH XapaKTepHCTHKON H306parkaeMoro
AIBJIEHHS, JUIS 4ETO BO3bMEM CJOXKHBIH mpuMep ohOPMJEHHA KapThl
TeMnepaTypsl Bozgyxa B [eorpaduueckoM araace Aas yuuTesel
cpenueit mkoas (M., 1982). Ha sToli KapTe TemnepaTyphl BO3LyXa
nepefanTcsd NBEHAILATHIO KOJHYECTBEHHBIMH IOKasaTensmu. Bos-
pacraHHe TEMIEepaTyphl JIOTHYHO OTOOPA3HTL HepPeX0JiOM LBETOBLIX
TOHOB OT XOJOAHEIX K TermieM. Ho 0ZHO JHIUL H3MeHeHHe IBETa
He 0GECIEUHT YeTKHX PasyiMuuil B OKpacke BCeX CTYyNeHeH WIKaJbl M
He CO3JaCT BIEUATJEHHS O HeNpepLIBHOM H PaBHOMEPHOM poCTe
KOJWYECTBEHHBIX MOKasaTesefl. IloaTomMy Ha naHHOH KapTe uc-
[OJb30BAHA NOJHXPOMHAS IIKaJa, B KOTOPOH OCYIlecTBJseTCH He
TOJIBKO NOCTEIIeHHHIH MepeXok OT XOJOZHBIX TOHOB K TEMJLIM, HO H
yCHJIEHHe HACHILEHHOCTH OKpacKu crymeHed. OTpPHUIATENLHBIM TeM-
nepaTypaM COOTBETCTBYIOT CHHe-3eJieHble I1IBeTa, I'yCTOTa KOTOPBIX
TeM GOJBbIIE, UeM HHXKE TEMIEpPaTypa, NOJOXKHUTEIbHLIM — OJefHbIe
JKeJTHe IBETa, CMEHSIOLIHecss OpaHXeBHIMM M 0oOJiee HacbllleH-
HBIMH KPaCHBIMH,



§ 68. O®OPMJIEHHME NOJIHTHYECKHX
B NOJIUTHKO-AIMUHUCTPATHBHDbIX KAPT

K ¢ounoBoMy 0hOpPMIIEHHIO NOJUTHUECKHX H MOJUTHKO-aJAMHHHCTPA-
THBHBIX KapT NPEADBABJSIOT JONOJHHTENbHbE TPeGOBAHHS, KpoMe
ob6mux, yKasauuux B § 64:

IBETA OKPACKH OTAENLHLIX TEPPHTOPHH Ha KapTe JOJKHBI YETKO
pasmHuaTbes Mexay cofof,

COUeTaHHE IIBETOB Ha KapTe MOMKHO ObITh TapMOHHYHLIM,

obopMyenue ¢GoHA KapThl He MOJKHO CO3LaBATh BlI€UATIEHHS
pasipoONeHHOCTH Bced TepPHTOPMH  (MaTepHKa, TOCYAapcTBa
Hop.). ] .

B macrosuieM TeKcTe YCJOBHMCSI Ha3HIBATE OOHOPOOHbIMU Tep-
puropuasbrbimu eOURLYAMY Te, KOTOPble HMEIOT PaBHOIEHHOE IIO-
JHTHYECKOE HJH AaIMHHHCTPATHBHOE 3HAUEHHE H 3aHHMAIOT CPaB-
HHUTEJBHO OJMHAKOBBle Iuouwlanu. IIpmMepaMu TakMX OIHOPOAHBIX
TEPPUTOPHANBLHLIX €IHHHL MOTYT CJIY2KHTL: MAaTepHK, pasleseHHbIH
1a TrocylapcrBa; rOCyZapcTBO, pacuJeHEHHOe Ha INTATH, Jenap-
TAMEHTH M 1Ip.; pecnybauka c AesJedHeM Ha obJsacTd; o0sacTdH H
BXOZASILIHE B HHX pafiOHBl U T. IN.

Yro6bl MOCPEACTBOM MHOTOLBETHOH (OHOBOH OKpacKH OTHENb-
HBEIX IUIOIIAJEH HA KapTe CO3JATh 3PUTENLHOE BIIEUATICHHE OJHO-
PORHOCTH BCEro KOMIIEKca, HEOGXOAHMO HCNOJMb30BATL LIBETA OJU-
nHakoBoHi OpockoctH. IIpH HeGOJBIIOM KOJHYECTBE OKpAaLIHBAEMBIX
nyomanged HCNOAb3YIOTCS YMCThle LBETA, NPHUEM MAJA HACTOJBHBIX
KapT — NIPO3pavHLie, a AJA HACTEHHBIX, OCOGEHHO MIKOJLHHX,— 60-
Jiee HACBIUIEHHEBIE.

Oxpacka Ha Bcell KapTe AOJKHA HMETh NPHMEPHO OAHHAKOBYIO
cBeTIOTy. Ha MOJMHTHUEeCKHX KapTaX MHpa HJIH OTIENbHBIX MaTe-
DPHKOB JomycTHMa H GoJjiee OLLyTHMAas CBeTJOTHAs pasHHuUa. OTMe-
THM, YTO NIpH OKDACKe TEPPHUTOPHi I'OCYRAPCTB CAENYeT YUHTHIBAThL
LBeTa, CTaBlIME TPAIULHOHHBIME, HanpuMmep, Ajs BennkoGpura-
HHUI — 3eqeHble, At PpaHnuu — PHOMETOBHE.

Hcnonp3yeMible IBeTOBHIE TOHAJBHOCTH HeOOXOLHMO pacnpeje-
JSITh PaBHOMEPHO 1O BceH KapTe Tak, uTOGH He 06pa3OBHIBAJIMCH
IPYNNB HAH LENOYKH Tiollajel, uMeromux GJHBKYIO [10 TOHY OK-
packy. B 9TOM COCTOHT CMEICH IBETOBOrO ypaBHOBEIIHBaHHsI 0op-
MJICHHS — CO3JlaHHEe TPeACTABJIEHHS 00 OXHOPOJHOCTH CTPYKTYPBI
MOJNHTHYECKOTO HJIH aXMHHHCTDATHBHOTO IeJCHHS.

HeoxHOPOZHEIMM TepPHTOPHAJBHLIME eIMHHUAMH YCJIOBHMCH
CUMTAThL Te, KOTODLIE HMEIOT OJHMHAKOBOE INOJHTHUECKOe HJIH afMH-
HUCTPATHBHOE 3HAUEHNe, HO pasjHyalorcs pasMepaMH 3aHuMaeMo#
naowany. Ilpu oxpacke HX IBeTaMM, GJH3KHMH IIO CBeTJOTe H Ha-
CHIEHHOCTH, Majkie MJAOLIANH OKAaXyTCs MeHee 3aMeTHBIMH, UeM
gonplire. YCHJIEHMS NBETOBOH GPOCKOCTH MaJbIX IJomaned jo-
CTHraIOT NMYTEM NPHMEHeHHs KPacoK ¢ OOJbINOK CHeKTPajibHOH Y-
CTOTOH WJIM YCHJEHHEM TYCTOTHI OKPAacKH, a TakiKe HCNOJIb30Ba-
HHEM JJIA MAaJBbIX IJIOmAJelH IBETOB, KOHTPACTHPYIOILHX IO ILIBe-
TOBOMY TOHY C OKPYKaIOLIUMH TJIOLLaAAMH.
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[Monutrdeckue Kaptht mupa, & Taxkdke fosHTHKO-aaMHHMCTPA-
ruBible KapThl CCCP sBASIOTCA CMOMKHBIMII C TOUKU 3peHHst (POHO-
BOro odopmJeHusi, Tak KaK BKJIOYAIOT TEPPHUTOPHAJLHBIE eRU-
HYLH, HEeOAMHAKOBHIE KaK IO CBOEMY NOJIMTHKO-aJMHHHCTPATHB-
HOMY 3HA4eHHIO, TaK ¥ [0 3aHKMAaeMOH UMM IIOLIAJH.

MHuorougernoe ¢onosoe opopmienne kapret CCCP ¢ peneHueM
Ha COIO3HEIE pecnyGJUKM H pecnyBiaHK — Ha 06JacTH 3pHTEAbHO
NOJIZKHO BOCIPHHHMAThCA KaK eLHHOEe Iefoe, COCTOsilee H3 paB-
HBIX IO CBOEMY 3HaueHHI0 COIO3HBIX pecmyOsuk. Kaxkpas pecny6-
J¥Ka, He3aBHCHMO OT 3aHHMaeMof el IJIOLANM, KOJIKHA BHIJE-
JATHCA HA Kapre HMHAMBHAYAJbHOCTHIO OKDACKH, OJMHAKOBOM IO
cTeneHyu GPOCKOCTH C OKPACKOH APYrHX pecmy6inK.

O0benunenre B uenoe oGaacreft pecnyOauK ocTUraeTest OK-
packofi HX B IBera KaKoro-iufo ONpeleleHHOro KOJOpHTA C He-
GONbIIMMHE H3MEHEHHAMH TOHAJbHOCTeH, CBeTJIOTH H HACHIIIEH-
HocTH. Tak, mampumep, Tepputopus YCCP ¢ monpasgeneHneM Ha
0612CTH OGHITHO otopMIseTcs B pPa3JMUHBIX BapHaHTaX 3eleHBIX
ToHOB, BCCP — B (u0sIeTOBBIX U T. 1.

[Tpr doHOBOM oGOpPMJIEHHH KapT Ha GOJbIIYIO TEPPUTOPHIO,
panpumep PCOCP, xotopas HMeeT caMyio 0OJBLIYIO IJIOUIAJb H3
Bcex pecnybnuk CCCP, pekoMeHAyeTcs NPHAEPIKHBATHCH CIAEHYIO-
LIMX TP AaBHII:

JAJS OKPAacKW OTHeJbHBIX IUIOmafiell JONYCTHMO HCIOJb30BATD
pasaMuHble IBEeTOBBHE TOHA, 33 HCKJIOUEHHeM OJH3KHX II0 I[BETY
BOJAHBIX IPOCTPAHCTB,

OKpacKka OOJbIUHX CMEXHBIX TEPPHTOPHH JesaeTcs CBETJBIMH
MAJOHACHIIIEHHBIMH 1IBETAMHY;

IBeTa OKPACOK pAaclpelendioTcss paBHOMEPHO MO MJOLIAJH
KapTHI;

6pOCKOCTh IBETOBHIX HATEH OKPACKH JOJKHA OBITb ONMHAKOBOMH:
JaXKe ONHO Pe3KO BEIAEJSIOLleecs MSITHO MOXKET HaPYIIHTh BIeuar-
JieHHEe eIWHCTBA OKpalUeHHHX TIouajel;

He JIOIMYyCKaeTcsa OKpacKa OTACJbHBIX HHOI.U.&I[@I';’I uBeTaMHu, KOH-
TPACTHBIMH TO CBETJOTE, LBETOBOMY TOHY H HaCHIEHHOCTH, TakK
KaK NpPH 5TOM MOXKeT CJIOXKHTLCH BlleuatTieHHe o0 HX pasoblieH-
HOCTH M ZAPOGJIEHHH BCeHl TEPPHUTOPHH Ha YAaCTH; OKpacka OTHENb-
HBIX IIOLIaJEeH, PacClmOJIOKEHHEIX Ha mepuepun OGoJbiof Teppu-
TOPHH, HE JLOJKHA OBITh GJIM3KOH MO LBETY OKPacKe COCEIHHX IJIO-
manes.

PasnuunHo oKpallleHHble MAOWALM OOBELVHSET NBETHAS OKaH-
TOoBKa HX oOwell rpannusl. EcAd niomanyu 3HAUMTENBLHO passiuya-
[IOTCA N0 IBETY, TO HX POACTBCHHOCTb MOXKHO MOJAUEPKHYTb B3aHM-
HOHl OKpacKofl HX TIpaHHL TeM IBeTOM, KaKHM JaHa (OHOBAasl OK-
packa cocejHell TeppHTOPUH.

Ipamnusr (rocymapers, pecnybuank, ofnacrefl m np.) HsoGpa-
AT Ha MOJHTHUECKHX M MOJHTHKO-aJMHHUCTPATHBHBIX KapTax
IITPHXOBBIMHE YCJOBHEIMH 3HaKaMH, KOTOPbiE NOKA3LIBAIOT TOYHOE
nosokenne rpamun. s Goabliedi HATJASAHOCTH W UMTAEMOCTH
IITPHXOBLIE YCNOBHEE 3HAKH TPAHHL AONOJHSIOT NBETHOH OKaH-
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TOBKOH, KOoTOpas He sBJseTca o0s3areNbHON, M Ha pafe KapT ee
He BBHIMOJHAOT. HOo TO MM HHOe pelleHHe JOJMIKHO GHITL 060CHO-
BanHLIM. CioeyeT ¥Merh B BHAY, 4TO (OHOBasi OKpacka, BHIIOJ-
HeHHas B IpefesaX TPaHHUI CBETIEIMH INPO3PAUHBIMA TOHAMH,
MOXKeT He 00ecClmeudTh XOpOIUeil PasJUUMMOCTH OKPAUIGHHBIX IJIO-
maned. TIOBHICHTL HX Pa3IHUAMOCTL MOZKHO TOCPEJNCTBOM OKaH-
TOBKH TpaHHl, KOTOpas MO3BOJHT K TOMY KE CO3JaTh KpacHBOe
10 UBETOBBIM coueraHnsm odopmiaeHre. He uckiiouaercs BapuaHT,
IPH KOTOPOM OGIIHH (POH KapThl OCTABJAIOT GeNbIM HJIH ci1abo TO-
HHpYIOT OLHHM LBeToM. LlBeToBoe odopMmJieHHe nmp¥u 3TOM cOCTAB-
JfeT oKpacka rpauuy, ocofenno B 2—3 mnosocel. upuua nonoc
oborino Gepercss B cOOTHOWeHHH 1:2:4. Yskas mosoca HaywHa-
eTcsl HEelOCPEACTBEHHO OT LITPHXOBOTO 3HAKA TPAHUILl H HMeEeT
nauBosiee HACHIIEHHBH IBET, K Hell BIJIOTHYIO IPHJeEraeT BTOpas —
Gosee 6nefHas W KO BTODON, TaKKe BMJIOTHYIO — TPEThf, caa60
ormumunmas or ¢ora. LBer nosoc mMoxker GBHITL OTHHAKOBHIM c ¢o-
HOM, HO MOXeT H OTJIHUAThCS OT Hero. KpachHBo BEIISAUT OKpacKa,
KOTZa OAHY HJIH IBE TOJIOCH BLITOJHSIOT C HEKOTOPHIM HM3MEHEHHeM
BeTa. '

IluprHa OKAaHTOBOK 3aBHCHT OT pasMepoB Tomane#, K KOTO-
PLIM OHH OTHOCHITCH, TBEPAKIX YCTAHOBOK B OTHOUIEHHH 3TOr0 He
cyntecrByer. OvyeHh MHPOKMX OKAHTOBOK TPAHMUIL He AENAIOT, B CPell-
nem OHM OBIBAlOT He Gosee 6—8 mwm. TIpuM OTHOCHTENHLHOM paBeH-
cTBe TJIOLIAJel KaliMy [enaioT BCIOLY OJMHAKOBOHN M TOJNLKO MpPH
GoJipIIOM HMX PasJHuYHM [Jst OOJBIIHX TIJIOIIajfell jenalor mupe,
a gt manux — yxe, Kpome TOro, NAA OUEHb MAaJBIX HJIH Y3KHX
naomanef yMeHbUIAIOT YHCJIO NMOMOC OKPACKH TPAHHIL,

O6ulee 3puTeNbHOE BreuaTsieHde OT (HOHOBON OKPACKHM C OKaH-
TOBKOH TPANWI, He OTPAHHUMBACTCH COOTHOUICHHEM IJIONIAMH M IIIHM-
PHHBI TIOJOCH, a 3aBHCHT TAKKe OT WX IIBETOBHIX KOMOWHAUWII,
KOTOpPBIE MOTYT OHITL BecbMa pasHoOOpa3HLIMH Hare IPU OLHOM
M TOM XXe macmrafe KapThl, €€ COLEPIKAHHY, HASHAUEHHH U crnocobe
IICMOJIL30BAHMS.

§ 69. FAPMOHHUYHLIE COYETAHUS LIBETOR
NP $OHOBOM OPOPMIIEHUM

B ra. 16 Guurr paceMOTpeHBl TPH BapHaHTa TAPMOHHYHBIX cOUeTa-
HUH IBETOB: LBera, OJHM3KHE 10 TOHY, AOMOJHHUTEJbHBEIE MM KOH-
TPACTHBIE I[BETA M LBETA-TPUAHL.

ITepBHIfl BapHaHT TrapMOHWYHLIX COUETAHHE IBeTOB (COCTAaB-
JMFIOIWIMX ONHOPORHEIE IIBETOBBIE DFAAB, H3MEHSIOLIHECS 10 HAaCH-
IIEHHOCTH WJH CBETJIOTE) MOXKeT OBITh NMpHMeHeH AJas (OHOBOroO
ohopmaeHHsT KapT € KOJHUUECTBEHHOH XapaKTepUCTHKOH wu3obpa-
JKaeMOro ABJIEHHS, a TakXKe LJ5 KapT, Ha KOTOPHIX oTo6pakaiTcs
KauecTBEHHAS W KOJMHUECTBEHHAA XapPaKTEPHCTHKH OIHOBPEMEHHO.

CoueTadus KOHTPACTHHIX LBETOB YMECTHO WCIHONL3OBATL NJIS
okpackn Majwx ngomaneil. TlpuMeHeHHe ©WX [y GOJBINHX HE
BCOrAA AaeT GIATONPHATHHA PesyabTar, :
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Tpuagst cocraBnsioT yCTOHUMBLIE FapMOHHUHBIE COUETAHHS HBe-
ToB. HanGoJsiee n3BecTHad TpHaja: 3eJeHbHd, OpaHKeBHH u (uosie-
TOBHII nBera. IIpHMeHeHHe DAa3JHUHEIX OTTEHKOB 3€JIEHOrO, OpaH-
JKeBOro # (HOJIETOBOTO NMPENOCTABJSET IIPOKHE BO3ZMOKHOCTH IS
toHOBOrO OQOpPMIIEHH, HAIIPHMED, MOJHTHYECKHX KapT, MPH 3TOM
HCIOJIL3YIOT LBETa TPHAJ TOHHKEHHOH HaCHIILEHHOCTH,

[Tpu paspaborke GoHOBOro 0oGOPMJEHHS CHayasa BBIGUPAIOT
LuBeTa JJs OKPacKH caMblX GOJNbIIMX IJoniajelf, Tak Kak OHU B 3HA-
YHTEJBHOH CTENEeHH OHmpelessIoT KOJOPHUT (GOHOBOrO OGhOpPMJIEHHS.
[Ipu odopmienuu, Hampumep, TMOJHTHUECKON KapTel EBpons mJs
oKpacku TeppHTOpuit Benukobpuranuu, Ppasnun u HMenanuw
OOBIYHO HCIOJB3YIOT COOTBETCTBEHHO 3€JIEHBIH, (QHONETOBLIH U OpaH-
JKEBBIH LBETa, TPHMEPHO PABHEIE MO CBETJIOTE ¥ HACHIIEHHOCTH,
Hans oxpacku tepputopuit Mranuu, Ascrpuu u Isefiuapun mnox-
G6upaiT JPYryld TPHALY, HEPe3Ko KOHTPACTHPYIOUYI0 ¢ NepBoil.
Tak, yuurniBast, uro Mranus rpannuur ¢ Ppanuneit (duoserosas
OKpacka) ¥ uMeeT (H3 BEILEJEHHOH BTOPOH TPYMNBI TOCYLAPCTB)
HaHOOMBIIYIO IJIOIIANLb, IJS ee OKPACKH MOXKHO B3ATh 3eJeHBLIH
uBer (rapMOHHPYOIHH ¢ (HOTETOBBIM), HO MeHbllefi HacbIIIeH-
HOCTH, yeM XI5 BeaukoOpHTaHWW, W HHOH TOHAJNBHOCTH, HAaIpH-
Mep, Gau3kuit Kk omuskoBomy. [lon6upas usera IJIf TeppHUTOPHH
Ascrpun u IIBefinapuu, clenyer HMeTh B BHAY, UTO NJOLIAAH ITHX
rocyapcTB MeHbIIe, UeM yKe OKpalleHHble, OITOMY IBeTa JJA
HUX HeoOXomMMel GoJiee WHTEHCUBHEIE, 3aMerTHule. IlonoGHbIM 06-
nasoM periaeTcd W manbHefimee (oHOBOe odopMICHHE KapThl.

TsaBa 18.

HITPUXOBOE U IPUHSPTOBOE
O®OPMJIEHHUE KAPT

§ 70. IWITPUXOBBIE YCJIOBHBIE 3HAKH

Hsobpaxenne Ha KapTe nepefaercs INOCPEICTBOM Kaprorpaduye-
CKHX 3HAKOB, KOTOPble ¢ TOUKH 3DeHHs Xapakrepa H300paxkeHHus
M YCJOBHH BOCHPHATHS YCJIOBHO MOXKHO INOLpA3JeNHTh Ha ABE OC-
HOBHBIE T'PYIIL — LITPUXOBEIE U (OHOBHIE. YCJIOBHOCTL TaKOroO pas-
NeJieHusT OUEeBHMAHA — UETKYIO TPAHHIY MeXJY 3THMH Tpynmamu
IPOBECTH HEBO3MOXKHO. XapaKTePHBIM NPHMEPOM fBJSETCS LITPH-
XOBOH 3HAK IIeCKOB, B3alOJHSIONIHH ONpeleseHHYIO TJoIlajgb Ha
kapre. M3BecTHO TaKiKe, UTO OKpacka IJollajeHd BOCNPOHM3BOAMTCS
B MEeYaTH C INOMOUIbIO JHHEAHBIX ¥ (PUIYPHLIX CETOK, PacTPOBLIX
H306paXKeHHi.

PasauuHple coueTaHHs 3JeMEHTOB KapTbl, BBLITOJHEHHLIX JIH-
HUSIMH, TITPHXaMH M TOUKAMH, COCTABJIAIOT UITPHXOBBIE YCJIOBHBIE
sgaky. Kaprorpadmuueckas ceTka, paMKH KapTH, UITPHXOBHIE YyC-
JIOBHBIe 3HAKH, npoduy, rpaduKH, HaAITHCH — BCE 3TO WITPUXOBOE
otdopmaerre. TakuM o6pasoM, WTPHXOBOE OPOPMIEHHE KaAPTHl —
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3T0 oopMJeHHe C ITOMOILLI0 TpaduueckHx CpencTB, NPHMEHseMBbIX
IJISL IWTPUXOBBIX 3JIEMEHTOB,

Kaprorpaduueckue ycsaosHble 3Hakn audpdepeHUHPYIOT 110 pas-
JHYHBLIM npusHaxkam. Hanpumep, Ha TomorpadHueckuXx KapTax pas-
HLIX MaciutTaGoB pAa3IHYAOT THNOBBIE, POAOBHE H BHIOBHIE YC-
JoBHBIE 3HaKu. s yno6erBa npuMeHeHHs KaprorpaHueckue yc-
JIOBHBlE 3HAKH HeJIsAT Ha JuHeAHble (rpaHnudwle) * mjomagnse
(macirabubie) u BHeMaclutabubie (3Haukn) — puc. 99.

a
[
1 KA
N .
Puc. 99. Bupsl xaprorpaduueckux yc-
JIOBHEIX 3HAKOB:
a — JuHefiable; 6 — nJomanusLie; 8 — BHC-
Macurabuoie A T ?

Fpaduueckue cpexcTBa, mnpuMensieMble B Kaprorpaduu, LaIOT
BO3MOXKHOCTb pasjHuath ycaoBHbie 3Haku (puc. 100) mo dopme
(mpocTpaHCcTBEHHOH CTPYKType), BeduuuHe (pasmepy), LUBETY, OpH-
EHTUPOBKe M BHYTPeHHeH cTpykType (rexcrype)**. LIBer, B cBOIO

o g 2 0
a O El Kpactbli IH]]I]
O

O 3eneHbin [[[H]

D D CuHui “m]

Puc. 100. Ycnopunie 3HaUKH, PA3NHUAIOUIHECS:

o —no dopme; 6 —Io BeauuHHe; 8 — 10 OPHEHTHPOBKE; 2— MO ILBETY;
0 — 1o BHYTpeHHEH CTPYKTYype

> O O-s

ouepelb, pasIUuyaeTcs MO TOHY, CBETJIOTe ¥ HacwlleHHocTH. Hacrt-
HLIM Cjy4aeM SIBJISIOTCS OeJible, CEPEIe M UepHBle 3HAKH, OTJIHUAlo-
mmecs Ipyr oT Apyra no cBeraote. B mpakTHxe HauboJsee LIHPOKO
MCIONb3yeTcs pa3/jHuyMe 3HAKOB IO CBETJIOTE H 1LBETOBOMY TOHY.
Oxkpacka nJmomafeff, H3MeHsOWasCAd 10 HACHIEHHOCTH, NPHMEHA-
eTcsl B MOCJOHHOM oKpacke pedbeda 1 AP.

3rauka Mo GopMe MOryt OuITh TeOMETPHYECKHMH, OYKBEHHBIMH
¥ HarasgaeiMH (pHc. 101). Cpenu HardsapgHblX (XYLOMKECTBEHHBLIX)
31AUKOB PasJHualoT CHMBOJHUECKHE B HATYpaJHCTHYECKHE.

* B cko6Kax IaHbl CHHOHIMBI, YaCTO BCTPeUalolliecss B Kaprorpaduueckod
JuTepaTtype.

#* Tegerypa— 9TO 3NEMEHTE N3006PaIKCHHS, PACIONIOXKEHHbIE B ONpefeeHHOM
NOBTOpsOmMEMCs TOPSAAKE, Hanpumep, aspodoronzobpaikeHne NecKos, Ha Kap-
Tax — PasJHYHLIG CETKH H T. I,
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Mopr - lepeso
FeoMerpudeck e e

0
ByKksenHbig n pal {ycnosHo)
Crmeonudeckue ,:f,, -’fé (cTHnH3O-
BahHoe)

Ratypanuctseckue tad {f&;@

Pyc. 101. TIpumeps kaaccH(HKAUKN 3HAYKOE MO
thopme

JluHefinple 3HAKH DPA3JIMYAIOTCS MO BeJHUMHe (WHPHHE), LBETY
H cTpykType. POpMa H OPHEHTHPOBAHHE 3HAKOB ONPEAENSIOTCS TIO-
JIOXKeHHeM JIHHeHHBHX 00beKTOB Ha MeCTHOCTH (puc. 102).

.

*./\ 3enexsin

Puc. 102. Jinnelinble 3HaKH, pasaHyaiomIuecs:
a — 110 IWHpHHE; 6 — N0 CTPYKTYpe; 8 — NO LBETy

(1
(L

TlnowanHble 3HAKH PasiuMyaloT IO IBETY H CTPYKType 3amol-
HAOWUX oBo3Hauenuit. PopMa, BeJHUHHA M OPHEHTHPOBKA 3HAKOB
OTpeneNAIOTCH TI0N0KEHNEM W 0COBeHHOCTAMH O0BeKTOB KapTorpa-
duposanug (puc. 103).

a 5 /3 2

i

Puc. 103. Tlnomamusie 3HaKy, pasiuyaloLIHecs:

a-—no IBeTy; 6 —mNO CTPYKTYpe; 8 - MO DHCYHKY 3anojusiomux obosnauedndi; & — no
OpPHEHTHPOBKE WITPHXOBOK

Kaprorpaduueckde sHaku (WITPHXOBHE, (DOHOBHIE, CBETOTEHe-
BHE) JIeXKAT B OCHOBE NPHMEHEHHS PAasJHYHBIX CIOCOGOB KapTo-
rpaguueckoro H3o6pakenus (3HayKH, NTHHEHHEE 3HAKH, 3HAKH JBH-
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sReHus, apeass!, KavecTBeHHbIE (QOH, H3OJMHEHN, TOHEHHBIH CHOCOO,
KapTogHarpaMmbl, KapTOTpaMMBl).

§ 71. TPEBOBAHHS K IUTPHXOBbIM YCJOBHBIM 3HAKAM

K UITPHXOBBIM YVCJIOBHEIM 3HAKaM IpefbsBJfercs pAL TpeGoBa-
HHH: YHTaeMOCTb, HAIVIIAHOCTb, TOYHOCTh LEHTPHUPOBAHUS, KOM-
HaKTHOCTb, KpacoTa, YAOGCTBO HCIOJHEHHS M HPHTOJHOCTL K IO-
JUrpa@uIeckoMy BOCIPOH3BEAEHHIO.

IIpn paspaboTKe YCJIOBHEIX 3HAKOB MPHXOJHTCS CTAJKHBATHCS
c papoMm nporuBopeduil. Hanpumep, Xas yayuIleHHS HArJSIAHOCTH
3HaKa YBeJHYHBAIOT €ro pasMep, a 3TO OTPHUATENbHO BJHSET Ha
HHPOPMALHOHHYI0O €MKOCTh KapThl. IloBhineHHe HHPOPMATHBHOCTH
3HaKa OCYILECTBJASETCS 3a CUeT YCJIOMKHEHHS ero pHCYHKa, a 3Ha-
YHUT, H 34 CUET YXYLIIEHHS €ro HarJsaJHOCTH.

YuraeMocTh H HaIVISAHOCTb KapThl IOBHILAIOTCS, €CJIH B CH-
CTeMe 3HaKOB YUHTHIBAIOTCS JOTHUECKHe CBf3H. DTO AOCTHraercs
BBIJIEJIEHHEM B COJEP:KAaHMM JOrMYeCKHX CMBICJOBLIX TPYIN H 3a-
KpenJieHHeM 32 HHMH OIpeleseHHLIX rpauuecKhxX XapaKTepuCcTHK
(opmer, uBera w T. n.). Bee ycJOBHEIE 3HAKH KapPTHl LOJKHEL pac-
CcMaTpHBaThCcs KakK efHHas cucreMa (cM. il 22).

Brizesenne Ha IepBHIl IJaH IJIaBHOTO co,uepmarmn TeMaTHye-
CKOH KapTel I03BOJIsIeT ofeclHeydTb ee BLIPA3HTENbHOCTb, MHOTO-
NIaHoBOCTh. Kak NpaBHJIO, 3TO JOCTHraeTcs NPHMEHEHHeM KpYII-
HBIX ¥ IPKHX IO IBETY 3HAKOB.

ToyHOCTP KapThl B 3HAUHTEJILHOH CTENEHH 3aBHCHT OT (HOPMBI
3HaKa M BO3MOXKHOCTH €ro LEHTPHPOBAHHS. DTO OTHOCHTCA B Iep-
BYIO Ovepejb K BHeMaclITaGHBIM YCJHOBHBIM 3HakaM. Mx ocobeH-
HOCThL TaKOBa, UTO TOUKH, 0GO3HAUAlOLIHEe JeHCTBHTENILHOE IOJIOXKe-
HHue OOBEKTOB, COBMAZAIOT C LEHTPOM HJIH OChI0 YCJIOBHOrO 3HaKa,
C CepeRMHON OCHOBAHHS HJIHM BePLIMHOR yria B OCHOBaHHH 3HaKa.

Macmitab xapThH TpenBABAAET CBOH TpeGOBaHHS K BHIOOPY
yCJIOBHOTO 3HaKa. Hanpumep, niaHoBoe H3oOpaxKeHHe HACEJIeHHOTrO
NyHKTa Ha KpynHoMmaclitabHON KapTe 3aMeHseTCs Ha MeJjKoMac-
mTabHOH MTYHCOHOM.

Tpe6oBanus X YCIOBHHIM 3HaKaMm HM3MEHAIOTCS B 3aBHCHMOCTH
OT Ha3HaueHHs ¥ cnocofa ucnosab3oBaHus KapT. IIpEMepoM MOryT
CAYXKHUTh CHpaBOYHAs H CTeHHast yueGHad KapTwel, 6JH3KHe IO Mac-
mraby, Ha KOTOPHIX B IMEePBYI0 oUepe/lb BUAHA PasHHIA B pasMepax
YCJIOBHBEIX 3HAKOB.

Kaxaell ycnoBHLIA 3HAK NOJIKHLL OTJIHUATH IPOCTOTA, Jer-
KOCTh H SKOHOMHUecKas LeJecoo0pa3HOCTb NMOCTPOEHHS, a B IBeT-
HOM peNIeHHH — KOHTPACTHOCTh, TAPMOHHYHOCTL COYETAHHH H IIpo-
MOPIHAL.

YcnoBHble 3HAKH JOJIKHB OBITh NPUrOAHLIMH K HOJHUrpaduue-
CKOMY BOCHpOU3BeLeHHI0. HAsf 5TOro B PHCYHKE YCJAOBHEIX 3HAKOB
Heo6X0oMUMO H36eraTh OCTPLIX YIVIOB, PACCTOSHHE MEXAY 3HaKaMH
HIW JHHUAMH JOJKHO GhiTh He MeHee 0,3 MM, a nmaMerp INyH-
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coHa — 0,6 MM, He AOJKHO OBIThL OUEHb TOHKHX JuHUMl (MeHee
0,07 MM), MeJKHE YCJIOBHble 3HAKH LOJIKHBL OblTb OLHOLBCTHBIMH,
dbopma 3HAKOB IO BO3MOXHOCTH JOJ¥XKHA OBITb NPOCTOH, B YCJIOB-
HOM 3HaKke He JOJIKHO OBITh COYETAHHH OYeHb TOHKHMX M OUeHb
TOJICTBIX JHHHUIL.

ToHKue JUHHH DPBYTCH NPH [EYaTH, & B MHOTOUBETHHIX 3HAKaX
HeBOMLINMX PasMepoB MaJjelllee HecOBMELleHHe KPacOK MPHBOJHT
K HCKaxeHHIO GopM 3HaKoB. OcTpble yIVIbI IPO3PAYHBLIX YCIOBHBIX
3HaKOB IIPH NeyaTH YacTo 3alMBAIOTCA NeuaTHOH Kpackoi, uTo
TaKKe IIPUBOJHUT K HCKAKEHHIO 3HAaKa.

I'paBHpOBaHHEe NO3BOJSET NOJAyuaThb O00Jee TOHKHH PHCYHOK
3HaKa, YeM IPH YepUyeHHH, NO3TOMY MOXKHO BLIIOJHATH IYHCOHBI
nuamerpoM MeHee 0,6 MM. OZHAKO BO3MOXKHOCTH NeYaTH OrpaHH-
YeHbl, HalpHMep, JIHHHA ToaluHo# MeHee 0,05 MM npH meuartu ya-
CTO CTAHOBHTCH PBaHOH.

PamuoHanpHasi TeXHOJOTHS WITPHXOBOro o(hOpPMJeHHs npenyc-
MaTpHBAaeT BO3MOKHOCTh CTAHA&PTH3ALMM B3HAKOB (BKJIOUas ro-
TOBYIO THIIOBYIO OCHOBY), PALlHOHAJNBHYI0 METOAHKY HX IOCTPOCHHS
H BHUEpPUHBAHHA, HCHOJb3oBaHHe (oToHabopa, LeaecoobpasHylo
IOC/Jel0BATeNLHOCTL BHINOJHEHHA OPHIHHAJAA KAPTh M T. IL

§ 72. YUTAEMOCTb U HATJIAJHOCTb
YCJIOBHbIX OBO3HAYEHUH

Yuraemocro xaptel onpepensercs no I'OCTy kak pasin4yHMOCTb
9JIEMEHTOB H peTalfeit Kaprorpaduueckoro usobparkenusi. JeficTBH-
TeJIbHO, BIeYaTJNeHHEe OT KapThl 3aBHCHT OT TOrO, KaK XOPOUIO BH-
IeH KaXABH YCTIOBHHH 3HAK H pPasjHUHLE YCJAOBHBEIE 3HAKH OT-
JIHYaloTesd ADPYr OT ApPYyra, KAk JIETKO OHH 3aNOMHHAIOTCH H T. 1L

UnTaeMOCTb 3HAKOB 3aBHCHT OT MHOTHX (aKTOpOB: (H3HOJIO-
rHYecKHX BO3MOMKHOCTEH 3peHHS, 3aKOHOMEPHOCTeH 3pPHTEeNbHOTO
BOCNPHATHA Kaprorpaduueckoro H3o6pakeHHsl, obuell rpaduue-
CKOH Harpy3KH KapThl, DPa3JHUHUMOCTH O003HauYeHHI, HX HATJSLHO-
CTH M BLIPA3HTENbHOCTH, COTVIACOBAHHMA MexJay coboli Bcex 00603-
HaueHMH M T. 1. 3HAUYUTENbHO OOJEryaeT MPOLECC UTEHHS KapTbl
CIenMaJbHasl NOATOTOBKA ee YHTaTeJsl.

UnTaeMOCTH KapThl CHOCOGCTBYIOT HCKJIOUeHHe KaKux-nubo me-
PEKPBITHH YCJIOBHEIX 3HAKOB H NPOAYMAaHHOE pACIIONOXKEHHE Hal-
nucell. MuHHMaJdbHOE pacCTOSiHHE MEXAYy 3HAKAMH JOJKHO OBIThH
He MeHee 0,3 mMM. Bosblioe pasHooOpasHe 3HAKOB HA KapTe mpe-
NATCTBYET XOpolleH uHTaeMocTH ee. IlocnenHsis 3HAUUTENLHO YJIyY-
uIaeTcsi, ecJM NPOBOJMTCS CTAHAAPTH3AaLMA W yHH(QHKauus rpa-
(HYeCKHX 3JIeMEeHTOB Ha OCHOBE JIOTHUECKHX CBfseHl 3Ha-
KOB H T. IL

B 3aBucuMocTH OT pa3MepoB H GOPMBEI 3HAKOB OJHO H TO Ke
cofiep:KaHHe MOXKHO INepefaTh pasdHoH narpyskofi kaptel. O6mas
rpaduueckas Harpyska KapThl (LITPHXOBbIE 3HAKH U HAIIHCH) BBI-
pakaeTcs B INPOLEHTaX NJOLIaM I[eYaTHOTO 3JeMEHTa 10 OTHO-
IIeHHI0 K o6uleHl maomaiu Kaprsl M cocTasJjser npuMepHo 12 %.
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B npoTHBHOM cflyuae MPOMCXOAHT noteps uHTaeMocTH KapThl. CHE-
31Th rpaQUUecKyio HArpy3Ky MOMKHO, HCIONb3YS KOMIAKTHLIE, KO-
HOMMYHBIE 110 pasMepaM 3HaKH H WPUPTLL.

OGneryaer uTeHHe KapTel MHOrOLBETHAS meuarb. OLHAKO
YBEIMYEHHE uHCJa KPacOK MPHBOAHT K YAOPOXKAHHIO KapTHI,
[09TOMY HYXKHO CTPEMHTbCA K JOCTHIKEHHIO XOpOuIeH YHTaeMo-
CTH TNIPH MCIIOJb30BAHWM BO3MOXKHO MEHBIIEr0 YHeJIa KPAacoK
B II€YaTH,

B cBssn ¢ npuMencHnem B Kaprorpaguu aBTOMaTH3MPOBAHHBIX
cucreM ocoboe 3nauenne npuobperTaerT KOJIHYECTBEHHOE H3MepeHHe
quraeMoct. [IpuMeHHTeNbHO K ONO3HABAHHIO NPEIMETOB MO HX
H300payKeHHIo KOJIHUeCTBEHHAsl Mepa UHTAeMOCTH MOXKeT ObiTh BhI-
paxeHa OTHOIUEHHEM MOJyueHHOH HHpopMauuH (KOJHYECTBO 3HA
KOB 32 GMHHIY BpPeMeHH) K OOLIEMY KOJIHYECTBY 3HAKOB.

HaznndnocTe — npefocTaBisieMas KapTofl BO3MOMKHOCTb 3pH-
TEJIBHOTO BOCHPHATHS NPOCTPAHCTBEHHBIX (HOPM, pasMepoB M pas-
MeleHust H3o0paxaeMblX 06beKTOB. Ilox HarIsIHOCTHIO H306pa-
XEHUS IOHMMAETCS JOCTYNHOCTL €ro AJIS HemoCpeNCTBEHHOIO OIo-
SHABANMA IO 3PUTEJbHOH accoUHAalHM 3HAKOB M IBETOB KapThl
¢ oroBpaxaeMbiME o0beKraMH Harypel. [IpiMepom wmoryT siB-
JATbCS HATYPAJHCTHUYECKHE M CHMBOJIHYECKHE 3HaKH, 0603Haye-
HHe JecoB 3eJeHOH 3anuBKofi u T. m. IlpH npasBujabHOM nozGope
HATYPaJHCTHMUECKHX 3HAUKOB [OCJeJHHe MOpPOH COBepIIeHHO He
Hy:KJaloTcsl B nodcHeHHsAX. CHMBOJMUECKHe 3HAKH MeHee Ha-
MISIOHB H 4acTo TpebyIoT nmoscHeHuit B JereHe.

B cayuasx xorfa HeBO3MOXKHO IPHMEHHTb HATYpalHCTHYECKHH
PHCYHOK, HJs HATJAJHOCTH H300pa’KeHHs MCIOJb3YIOT KOCBEHHBIE
IpH3HAKKH Kaprorpadupyemex ofwbekroB. Hampuwmep, mas usobpa-
JKEHHS TeNJIBIX MOPCKHX TEUEHHI NPHMEHSIIOT CTPENKH TeIioro
usera (KpacHele, OpaHXKeBble), JJIT XOJOAHLIX TeueHHH — XOJOK-
Horo (cuHue, ¢uoseToBble, rosnyOnle). HarisgHel H3o6paxkeHHs
CylIH H BOLHBIX NPOCTPAHCTB pPA3HBIM LBETOM; penbeda — crnoco-
60oM TeHeBOH IJIACTHKH.

[MpumeHeHre reoMeTpHuecKHX (KOLOBHIX, aOCTPaKTHBIX) 3HAY-
KOB yBejuuuBaeT HH(POPMAIMOHHYIO €MKOCTh KAapTHl M BO3MOXK-
HOCTb BBLINOJIHGHHS MO HeH M3MepeHMH, HO CHHXKAaeT HaIJIAIHOCTD,
TOrga Kak HargasaHoe HsobGpaxeHue (HATypadHcTHYecKOe, KAPTHH-
HOe) NMOBLIIUAET HAIJISAAHOCTh B Yiep6 H3MepHTEeJbHOH CIOCOGHOCTH
kapT. JeAcTBHTENbHO, KapTa Jerue YMTAeTCs, €C/IM SHAYKH ee Ha-
rJISAHB, HO JHIIL [PH YCJOBMM, 4TO OHA HE IEPerpyxeHa HMH,
Tax KaK HarjIsSgHble 3HAUKHM, KaK NPaBHIO, HMeloT O60ablIHe pas-
MepHl IO CPaBHEHHIO ¢ reoMerpHuecKuMmHu. [as xapT c GOJBIIOH
rpaguyeckoll Harpy3KoH HCIOJb30BAHHE IPHHIHNA HarJAALHOCTH
orpaHduyeHo. Bmecre ¢ TeM InpuMeHeHHe QorToHabopa, CymnHs Io-
3BOJISET INKPE HCIOJIb30BAThL HArVIAJAHBEIE H300DaXKeHUs NDH CO3Ma-
HUHM OPUIMHAJOB KapT.

HarasgHocTs (BOCHPHATHE B3aMMHOIO DasMeLleHHs H3obpa-
*aeMbIX 0OBEKTOB) B TOCJELHee BpeMs XapaKkTePH3YIOT KaK KOM-
MYHUKATHBHOE CBOHCTBO KapThl. HarjisIHOCTb SIPKO NPOABJIAETCA
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B Iepefauye KOMHUECTBEHHBIX H KauCCTBEHHBIX XapaKTePHCTHK H30-
6pa}KaEMbIX npeaiMeToB H SBJICHUH Oornpenes€eHHbIMH H306paBHTEJIb-
HEIMH CpEeACTBaMHU.

§ 73. ®U3UOJIOTMYECKHE OCOBEHHOCTH 3PEHUS

Xopourasg BHIHMOCTb YCJIOBHBIX 3HAKOB KapThl 3aBHCHT OT HX pas-
MepoB H KOHTpacTa ¢ (oHoM. OnTHMajbHBIE pasMephl YCJOBHBIX
3HAKOB YCTAHABIHBAIOT ¢ YUeTOM (PI'3HOJIOIMYECKHX BO3MOKHOCTeH
rjiasa-— OCTPOTH 3peHHs, KOHTPACTHON UYBCTBHTENBHOCTH M IBH-
raTeJbHOH peaKIHH IJasa.

Ocrpora 3penus — 510 CHOCOGHOCTL TWiasa pasiuHyaTh MeJKHE
Jerann usobpaxennd. OHa 06paTHO NPONOPIUOHAJNbBHA BEJHUHHE
yrjia 3peHHs, NOJ KOTODHIM BHIEH YCJOBHEIA 3HAK, H OIpelens-
eTcs IOporoM (MHHHMAJIBHBIM YIVIOM 3PEHHS), IPH KOTOPOM 3TOT
3HAaK y3Haercs. YToJ 3peHHS, PaBHBIA 1°, COOTBETCTBYET eIHHHIE
octporel 3penud. OcTpora speHHs 3aBHCHT Ol YPOBHS OCBelleH-
HOCTH, PACCTOSIHHA JO PacCMaTpPUBAeMOTO YC/JIOBHOTO 3HAaKa H ero
MOJIOXKEHHS OTHOCHTeNLHO HaGaiogaTens, BO3pacTa IOCJHEIHEro.
Hanpumep, octpora spenums mon yraom 10° k paccmatpuBaeMo#
nyockocTH B 10 pas MeHbllle, yeM NpAMO nepen coboi.

CooTHOIIEHHEe YIVIOBHX M JHHEHHBIX PasMepoB YCJOBHHIX 3Ha-
koB (puc. 104) Bmpaxkaercss dopmynol a=2diga, roe a 4 a—
COOTBETCTBEHHO JNHHeHHBIH M YIJOBOH pa3MepH YCJOBHOTO 3HAKa,
d — paccTosiHKE OT IJlasa 0 yCJOBHOrO 3Haka.

KouTpacTHaa 4ys8cT8uTeAbHOCTs 24430 — 3TO BOCIPHSITHE Das-
JUYHST MeXAY YCIOBHHIM 3HaKoM M (oHOM. IloporoBeIM fBJgeTCS
HauMeHbIIee 3HAUeHHEe KOHTpAcTa, HHKe KOTOPOTO 3HAK He BHJEH.
s uenmoBeka ¢ HOPMAJNBHHIM 3peHHMEM IOPOTOBBIM KOHTpPACT IO
cBetrsoTe cocTaBaser 2 %, HHKe KOTOPOTO pasjHvyde 3HaKa H (oHA
rnasoM He BocnpuHHMaercs. OCTpOTa 3peHHS M KOHTPACTHAs YyB-
CTBHTEJIBHOCTb HAXOJATCH B TeCHOH 3aBHcuMoctd. IIpH Manmlx yr-
JOBBEIX Da3Mepax 3HaKa BHAMMOCTb obecneyuBaercsi OOJBIIHM KOH-
TpactoM ¥ Hao6opoT. Jlyule Bcero BHAHMOCTb IIPOSIBISETCS B KOH-
TpacTe MO CBETJNOTE MeXIy 3HaKaM#d H (OHOM M MeHblle — IO
IIBETOBOMY TOHY H HaCHIIIEHHOCTH.

HanpuMep, mpH yCJOBHE HOPMAJILHOTO 3pEHHSl (paccTosiHHE OT
o6nekra 30 cM, octpora spenuss — 1,0) uepHas Touka Ha OesoM
¢dore xopouwlo BHAMMA, HauWHAas C yrjia 3peHHs B 17, uro cocras-
asier 0,09 MM ee JuHeHHOro pasMmepa, JHHHUS—C yIja 3peHHA
B 0,7 (cooTBercTBeHHO Npu ee wHpHHe B 0,06 MM), 3amuThili KBal-
patr—c 6’ (0,5 mM), mpospaunsiéi kBazxpat ¢ 7° (0,6 MM), BBICTYIEL
CcNIOXHOH (HUrYpH OTYETJHBO BHMIHBI IPH yrje 3peHus B 4—b’
(0,3—0,4 MM) u T. L

CrnenyeT OTMETHTb, UTO OCTPOTAa 3DEHHS 3aBHCHT TaKXe OT Xa-
pakrepa KOHTpacra. B ciyuae o6paTHOrO KOHTPAaCTa CBETVIHE 3HAK
Ha TeMHOM (oHe KaKeTcs NIpEyBeJIHUYeHHHIM BCJelCTBHe HppagHa-
IHH.

OcTpora 3peHust B FOPH3OHTAJBHOM HampaBJeHHH GoJblle, ueM
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B BePTHKaJbHOM. DTO 3HAYHUT, UYTO PasMepbl 3HAKOB TOPH30HTAJb-
HOH TPOTAXKEHHOCTH TIJa30MepHO OLEHHBAIOTCS TOUHEee, 4eM Bep-
THKaJbHBEIX 3HAKOB (C TOuHOCThIO o 1 %).

Beire 6BIH yKasaHBl MOPOTOBBIE (IpPEeIeNbHBIE) MHHHMAJbHEE
pasmepsl 3HaKOB. PasMep TOUKHM KakK JeTajd 3HaKa NPHHHMAIOT
paBHeiM 0,2 MM, XOTS B 3HaKe MECKOB TOUKH BOCIPHHHMAIOTCS H
MeHblIero pasmepa. [Ipm ToueunHoMmM cmocoBe TOYKA B KauecTse
CaMOCTOSITeIbHOrO 3HaKa umeer pasmep no 6—7" (0,5—0,6 mm).

MunnManpHO DOMYyCTHMEIE PasMephl AJIsl OJHHAKOBHX mo GopMme,
HO PasjIHUHBIX MO IBETY 3HAYKOB PasJHUHLL ITO CBA3AHO C H3Me-
HEeHHEM TOpora YyBCTBHTEJBHOCTH TIJjiasa TNPHM BOCHDHSITHH 3HAU-
KOB pasHoro LBera. TaK, NJs UYEpHON TOUKH, HANPHMep, MHHHU-
MasipHHE pasMmep cocraBaser 0,3 MM, nas senenoit 0,4—0,6 MM,
ans xenrolh — 0,6—0,9 mMM. 3H2KM XyxXKe BOCHPHHEMAOTCS B OK-

Puc. 104. YrnoBble B JuHEHHBIE PasMepH! < 4 >
YCIOBHLIX 3HAKOB

pyxeHuHn ¢oHa, GJIU3KOro no LBETy, HANpPHMep, roJaylbic 3HAUKH
IJIOXO BHIHEL HA 3eqeHOM (oHe H HA0BOPOT.

M. K. Bouapos B xuHure «OCHOBH TEODHH HNPOEKTHPOBAHMS CH-
creM kaprorpaduueckux 3mnaxkos» (M., Henpa, 1966) ormeuaer,
4TO MHHHMAJbHOE DACCTOSIHHE MeXKJIy 3JeMeHTaMH 3HaKa JOJKHO
6blTh He MeHee 1,5, onTHManbHEIl pasMep 3HaKa IS HOpMajb-
HOro uTeHHs cocramasier 34’. [lpu MeHBIIMX pasMepax Pe3KO yBe-
JUYMBAGTCS BpPEM$, HeoOXOMMMOe HA uTeHHe 3HAaKa, ORHAKO CIHUI-
koM OoJsblMe 3HAKM TAK¥XKe YBEJNHUHBAIOT 3aTPaTH BPEMEHM IPH
uyreHHH npuMepro na 15 %, Tax xax yBenmuuBaeTcs NJIMHA TPO-
Gera riasa NpW pacCMaTpPHBAHMH 3HaKa. ITO OOBACHAETCS TeM,
UYTO HAll rJas MpH BOCUPHUATHH M306payKeHHH HENPepPLIBHO JBH-
JKeTCH CO CKOpOCThio npHMepHo 120 cKauykoB B MHHYTYy H GoJjee —
dsuearesvuan peaxkyus 2ao03a. BpeMs 3pHTeNLHOTO OILYILIEHHS
nmates  okosio 0,1 ¢, cpefHss NMPOAOMKHTENLHOCTL GHUKCAIIHE OKOJO
0,3 ¢, r1as npu oxHoft hUKcAUMKM CUMTHIBAeT He GoJee 4—>5 3HAKOB.

O6buHo ycaOBHBIE 3HAKH BBIOMPAIOT W3 CHEHHMAJLHLIX (OTO-
HaGOPHLIX aNbOOMOB, T NMPeLCTABJIEHO HECKOJILKO PasMepoB Kax-
JIOr0O 3HAKA.

MunuMaJ/BHBIA pasMep MJAOUALHLIX 3JIeMEHTOB 3aBHCHT OT psija
NpHUYKMH: BHAA W306paykenus, sHauenusi oGbekra, ero reorpaduue-
cKOro OKpy:Keuns. Hanpumep, MOpCKHe ocTpoBa Ha Toay6om domne
YacTO MOKA3bIBAIOT MOUTH TOYEYHBIX pasMepoB, Torxa Kax Ha Kap-
Tax ¢ Gonbuwoil Gorosoll n rpaduueckoil Harpyskoi MHHHMAJbHHIH
pasMep KOHTYDOB YBEJTHUHBAETCH 1O 2 MM2

CoBMelleHHe TPU NeYaTH, HAUPHMep ©3epa, JBYX Kpacok 3a-
CTaBJIfeT YBeJIHUHBATL €ro MoporoBui pasmep c¢ 0,6 MM m0 1—2 MM
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B monepeyHuke. EcaH ke BHYTPH KOHTYpa, HampHMep NPH H30-
6paskeHHN Cal0B, Pa3MelaloTcsl WTPUXOBEIE 3HAUKH, TO STOT Tpe-
nen nogHMMaloT eine Bbiuie. Ha Ttomorpaduueckux xaprax Hawu-
MeHbInass H306pax<aeMas IJIOUIALb JIECOB, CAN0OB-OPHEHTHPOB CO-
crapaser 4 MMm2,

B 50-x rogax A. II. Konbwiosoii 8 HHUMI'AuK 6eutu nmpose-
JIeHBl HCCIeJOBAHHS 10 YCTAHOBJIEHHIO DasMepoB U (OPMHl Kap-
Torpadpuuecknx o603HaueHWH: UITPHXOBLIX H JIHHEHHHIX, KOMOWHH-
POBAHHBIX, NJOWIANHEIX (3aJHTHIX M HE3aJHTHIX), 3HAKOB C BLI-
crynamu. HMccnenoBanuch yepHble 3HAukKd Ha GesoM QoHe npu
KOHTpacre mo sipkocTH Mmexny HEMH 91 % u oceeurenuoct 50 JX.
Ecnun nabnionatens ¢ ocrporof 3penus 1,0 pacemarprpaer sHauyu
Ha paccroguun 0,5 M, TO BAHSHMEe AKKOMOJALUMH HCKJIIOUAETCH.
C yderoM OCTPOTHI 3PeHHS H CHHIKEHHS aKKOMOAALUHM B SKCMEpH-
MEHTaJLHO HaBJeHHBIE MOPOTM Y3HABAHHA (MO H3BECTHHIM JHief-
HBIM pa3Mepam 3HAKOB M JuCTaHUME HX ysHaBawus) A. 1. Konsl-
JNoBOH BBemeHa Owmia monpasxa B 1,25. Eio 6mia cocrasiena
Tabauna NUHeAREX 3HAYEHHH YCJAOBHBIX 3HAKOB (B MM), COOTBETCT-
BYIOIMX yrjaM 3peHHs Ha OGBeKT NpH pPasAHUHBIX JHCTAHIHAX
Ha6noxeHud.

§ 74. BAKOHOMEPHOCTH 3PHTEJNIBHOIO BOCIIPUATHS

ITpouece 4TeHHST KAPThI ~— CJAONKHBIHA NCHXOGHIHOJOTHUECKUH Npo-
mecc, BRAIOUamOWui B cebs OoLIyuleHHe, BOCIPHATHE W IIPENCTaB-
nernde. Kapra kak pasjapaXuTejb B I€PBYIO OUEpPEelb BBHI3LIBAET
ollyuieHre, obHapyXKeHHe (CEHCOPHBIA 3Tam), 3aTeM BOCIPHSTHE,
pasjHuyeHde (NMEPUENTHBHBIA 3Tam) M, HAKOHeIN, IpeJCcTaBJ/icHHE,
OIIO3HABAHHE.

Brarogapsi 3pHTEJNBHBIM OWYUjeHusim UeJOBeK I03HAET CBET-
JIOTY, UBET NpPeIMETOB, HX BeJHUYHHY, IPOCTPAHCTBEHHOE PAacIOJo-
JKeHue u T. 1. [Ipu paccMaTpHBaHMH KapThl OLLYLIIEHHSM COOTBET-
CTBYeT HesICHOe BHIEHHe DPa3JHUHBIX YCJAOBHBLIX 3HAKOB. [losTomy
HACTONbLHAS Kapra, HalpHMep, He MOMKeT HCIOJL30BATBCS B Ka-
YecTBe HACTEHHOM, TAK KaK €e YCJOBHBIE 3HAKM He OYyAYT YHTAEMEL.

Tlpouecc socnpuaTus (GUKCUPYET DAa3fesnbHoe BHIEHHE YCJIOB-
HBEIX 3HAKOB Ha Kapre 0e3 Kaxoro-ju6o HX cMBICJOBOIO 3HAYEHHS.

OcoBeHHOCTh 3PHUTENBHOTO BOCHPHSATHS KapThl COCTOHT B TOM,
4TO Mbl BOCIPHHHMA&EM Ha KapTe He PHCYHKHM MECTHEIX IPEIMETOB,
4 MX YCJOBHHE 06G03HAUEHHS, KOTOPHIM IIPHCBOEHO ONpeleseHHOe
CMEICJIOBOe 3naveHHe. IlocnenHee packpeiBaercs B npedcrasae-
HUAX, KOTAA YHTaTeJb KapTHL Ha 6as3e CHeuMaJbHOA NOATOTOBKH
y3HAET B VCJOBHBIX 3HAKaX peajbHBIE TPEAMETH H SIBJIEHHS.

Sranbl 3pPUTENLHOTO BOCHPHATHS (UTEHHS) YCJIOBHEIX 3HAKOB
CXeMATHYHO NpeacTaBJeHsl Ha puc. 105.

Yacro xaprorpadsl TOJML3YIOTCS IBYMSA HOHATHAMH — BHIH-
MOCTb M pPasJHYUMOCTh YCHOBHHEIX 3HaKOB. BHIMNMOCTb COOTBETCT-
BYeT CTalMsgM OIIYIIEeHHS H BOCHPUATHSA, T. €. KOrZLa 3HAK He 4H-
TaeTcd KaK TakKoBOi. PasiHuMMOCTH COOTBETCTBYeT IpeicTaBJle-
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HHEe WM y3HaBaHHe YCJOBHOrO 3Haka. [ToHATHO, uTO AJs morpebu:
TeJIsT KaPTHI Ba3KHA Pas/HYHMOCThL 0603HaueHH.

He caeznyer nymartb, 4TO BHIAHMOCTH K DPasSJHUMMOCTH IpHCYILA
TOJBKO CyOBeKTHBHAA oleHKa. Vmerorcs npuOOpH, M03BOJSIONINE
OnpefesuTh NOPOrH Pa3JHUHMOCTH YCJOBHEIX 3HAKOB (HampuMep,
MOJSPH3aUMOHHLIH H3MepuTenb BUIuUMocTH cucreMmu JI. JI aiu-
kepuua; xosmopumerp BHMCH KHO-2; asromartnueckuil KOJIOpH-
MeTp Q)HpMH «Onton» (OPT).
 3pHTeNbHOE BOCNDHSATHE INPEJMETOB H SBJEHHH CTPOUTCS 10
onpele/ieHHEIM 3aKOHaM: KOHTPacTa, COOTHOUIEHHS YacTH H Ie-
JIOTO, ATTNEPLENIHH, CTATHCTHIECKOH 3aKOHOMEPHOCTH. DTH 3aKOHHI
IPHUMEHHMBl K IUTPUXOBBIM, NMOJYTOHOBLIM H (DOHOBLIM Hsoﬁpame-
HHSAM.

yCﬂOBHbIG
Y1erue 3HaKOB

OLLYLLLEHNE(HEACHOE BAO.EHNE)
BOCTpUsTUE (DA3ASNLHOE BULEHUE)

- npeAcTasNeH1e(y3HaBaH1e
ODOPMbI )

B> >O| B
= OO|E

Puc. 105. Cxema (opMHpOBAaHHS npeucmanemm
IPH UTEHHH YCJOBHLIX 3HAKOB o

Baxon KouTpacra: sIBHO 3aMeTHBIE DAaSJHYMS, B OTIHYHE OT
MEHee 3aMeTHBLIX, KaxyTCcsl IPeyBeJHUeHHO OOJbIIMMU.

Kax crefcTBHe 3aKoHa TJIaBHBIE 3JEMEHTH COJlepXKaHHA KapTh
BBLIGNSIIOT B NEPBYIO ouepellb IyTeM YBeJIHUEHHS HX PAaSMepOB HJH
u306paKeHuss HX SIPKHMH uBeramu. Kpome Toro, pasinuuMOCTH
3JIEMEHTOB COJNEPKAHUA KaPThl Croco6CTBYET HHIHBHMAYaNbHOCTD
MX ouepTaHMi, OTAMYHE APYr OT Apyra no Gopme M LBeTy. 3dKOH
HaXOJHT CBOE IPOSIBJeHHEe TaKXkKe B MHOrOMJIAHOBOCTH H306paKe:
HHS TeMaTHYeCKHX KapT.

3axon cooTHOWleHUA HACTU U ueﬂoao 1esoe, BO3HUKAs Ha oOc-
HoBe wadcTelt, onpexenser ux. C ApPyroil CTOPOHE, YacTH 06pasyroT
meJsoe.

HanpuMmep, unTaeMocTh KapTH B LEJOM 3aBHCHT OT H306pa}KE-
HHS PA3JHUYHBIX JEMEHTOB COLEPIKAaHHS KapTel, T. €. uacredl. Bme-
cre ¢ TeM OBWHEA cTHAL O(GOpPMJEHHS KapThl onpefenser odop-
MJIeHHE €€ YCJIOBHBIX 3HAKOB.

Saxon annepyenyuu BHIpaXkaeT 3aBHCHMOCThL 3PUTENBHOTO BOC-
NPUATHS YeJOBEKa OT ero NPeAIecTBYIOUIEro MXHM3HeHHOro ONBITA,
T. €. YCJOBHHIE 3HAKH Y3HAIOTCS OBICTpee, GCIM OHM IO CBOEH
¢GopMe HamoMHHAOT H306paxaeMbli npeamer (cm. puc. 101).

OxguM H3 MOMEHTOB YyuYerTa 3aKOHA amnmepieniuu sBJISETCS
npUMeHeHHe TPaIuIuOHHOH (OPMBI 3HAaKOB MJH IBeToB. Hampu-
mep, ycroftuupol annepuennued obsagaer npuMeHeHHe CHHETO H
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rosly6oro UBETOB AJA H306paxeHHs THAporpaduy, 3eJeHOro — A
PaCTHTEJbHOCTH M T. NI.. ONBITHBIM NYTEM YCTaHOBJEHO, 4YTO ue-
JoBex crnocobeH 3amoOMHHATL OJHOBpeMeHHO He Gojee 72 pas-
HBIX 3HaKOB. «Maruueckoe» wHca0 7 GBLIO 3aMeyeHO ellle B JPEB-
HeM Mupe. MOXHO NPHBECTH CJAEeLYIOLIHE NPUMEpPH «MarHu» 3TOTO
UHCJIa B BOCIPHSATHH YEJOBEKOM MHpAa: LBETOBOH CIIEKTP — CeMb
OCHOBHHIX IIBETOB, MY3BIKaJbHHI CTaH — CeMb HOT, CTHXOTBODHBIM
pasMep — 0 CEMH yJapeHHit U T. A.

Taxum 06pasoM, Mb HMeeM JeJI0 C YCTOHUMBEIMH TPaHHIAMH
BOCIIDHSITHSI YeJOBEKOM OKPYXKalOWero MHpa, ¢ TpefelaMH Ha-
el ‘cnocobHocTH mnepepabGaTuBath HHbopmanuio. M. K. Bouapos
CUHTAET, YTO OOBICHEHHE «MAaruyecKoro» Yucja CBSI3aHO ¢ YUCJIOM
MIOPOr'OB DAa3JHYHTENBHOA CHOCOGHOCTH TIJyla3a W CTATHCTHUECKOH
3aKOHOMEDHOCTBIO 3DHTEJLHOTO BOCHPHATHS pasiIHyuii H3obpake-
HHsl. YKa3aHHble 3aKOHOMEPHOCTH IOAPOGHO PACCMOTPEHH B Kypce
IBETOBENEHHA (CM. IIOPOrH pasjuueHHs, 3akoH Bebepa— Pex-
Hepa). : :

OrpaHnyeHHe HEMOCPEACTBEHHON MAMSTH CeMbl0 3HAKAMH HMeeT
3HaUYeHHe TMPH NPOEKTHPOBAHMH CHCTEM YCJIOBHBIX 3HAKOB B LEJAX
TMOBHIINEHHST YHTAEMOCTH KapT. DTO 3HAUYMT, YTO CJAEAyeT NpHMe-
HATL He 6osee 7 pa3NHUHBIX OUepTaHHH 3HaKa, 7 IBETOB, 7 pasMe-
poB ® T. n. CoueTanns, XOMOUHALWH (ODMEI, IBETa, TEKCTYPH H
pasMepoB CO3JAIOT JOCTATOYHOE YHCJIO 3HAKOB HJf Nepefaud 60Jb-
moro koawyecrBa uubopmanuu: [ToHsfTHO, uYTO TakoH KpHTepHi
MOLXOOUT He A KaXAOH KapTel. BmecTe ¢ TeM Henb3ss He OTMe-
THTb, YTO HEINOCPENCTBEHHAs MaMAThb, IO YTBEPIKIEHHIO NCHXOJO-
rOB, OrpaHHYMBAeTCS He KOJHYeCTBOM HHbOpPMAaNMH, KOTOPYIO
HMeeT 3HaK, a KOJUUeCTBOM 3HAKOB.

HurepecHO OTMeTHTb, UTO HAYYHOH OCHOBOH MeTO#a HOPMH-
DOBaHHS UEpPTeXHLIX paboT B Kaprorpaduu MOKeT SBHThCA CTa-
THCTHYECKAs] 3aKOHOMEPHOCTb 3PHTEJIBHOTO BOCIPHATHS H300pa-
)keHH#l. KoOJHMYeCTBO pA3JHYHEIX KATErOPHH CI0XMHOCTH HepueHHs
KapT Ha pasNuyHbE THIIBI MECTHOCTH MOXKHO BEIYHCIHTbL 1O - (op-
myne M. K. Bouapona

No=N,-1,250—1,

rage N, —makcuManbHasg rycrora H300paKeHHss (MakcHMasbHas
CJIOXKHOCTb uepuenusi); N;— MHHEManbHas TYCTOTa H306DarkeHust
(MPHMManbHAS CIOXKHOCTL uepueHHus); 1,25 —Benwumna mnoporo-
BOoro kosbdunuerTa rpaduueckoil HArpyskH; n-— KOJHYECTBO Ka-
TeropHuil CMOXKHOCTH YepueHHs.

§ 75. PA3JIHYHMOCTb KAPTOTPA®HYECKHX 3HAKOB

Pasnuu¥MOCTb 3HAKOB KaK rJaBHBIA (DAKTOp UYHTAEMOCTH KapThl,
34BHCHT OT PAAa YCNAOBHH. DTH YCJIOBHS NPUMEHHTENBLHO K uHTae-
MOCTH KapTel OuIIH nepeunciensl B § 73, 74. YcnoBueM xopoiuei
pPasJHYHMOCTH 3HAKOB SIBJSIETCSI TaKXKe YYeT NOpPOTOBOH M ONTH-
MaNbHOH pPas3snUYMMOCTH, HHAMBHAYANTbHOCTH (OPMEI, LBETA H pas-
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Mepa 3HaKa M, HaKOHEll, IPOCTOTH OYepTaHus 3HaKa. OaHaxo
AJs JOCTHXKEHMs XOpOLIeH uMTaeMOCTH KapTH B I€JOM IOPOH NpH-
XOLHTCS CHHXKATh PAa3JHYHMOCTb OTHENbHBIX OG03HAa4YeHuH (CM.
§ 76).

He Bce pasjapaxeHnums MOryrT BHI3BaTh omyuieHrs. IlociemHee
BO3HHKAEeT, ecJHd pPasJpaKeHue IPeBHICHIO ONpefeJeHHEIH npened.
ITosToMy abcoJIIOTHBIM HOPOrOM UYyBCTBHTENBHOCTH (pasgpa’KeHHs)
ABJS€TCS MHHHMAa/JbHAsi BEJHYHHA pasApaxkeHHs, NPH KOTOPOH
BIEPBhle BO3HHWKAET OLLyLleHHEe HJH BOCIPHATHE. 3HAK CTaAHOBHTCSH
BHAMMEIM, €CJIH €r0 INOPOroBHH KOHTPAaCT IO cBeTjioTe ¢ (OHOM co-
crasasier Godee 2 %. Ias Toro yro6e STOT 3HAK pasiHyalics
CO BTOPBIM, HEOOXOAMM MPHPOCT CHJIBI Da3APaKHTeNsl, KOTOPHIH
Ha3BIBAaeTCA [OPOrOM pasiHueHHs (B LAHHOM cJydae-— JIBYX 3Ha-
KOB) — 3TO OTHOCHTeJbHOe pasnuuHe (AupdepeHuManbHBIE IIO-
por).

Pasjguuua B pasmepax 3HAKOB OLIYNIAIOTCHA, €CAH OHH IIocie-
JOBaTeJbHO H3MEHAIOTCSI He MeHee uyeM B 1,5 pasa. YuurmBas
3Ty 3aKOHOMEPHOCTb 3DHTEIbLHOIO BOCIPHATHS, MOXHO CTPOMTH
CTyNeHYyaThH pAJ 3HAKOB OT MHHHMAJBHOIO A0 MaKCHMAajbHOrO.
Hanpumep, #eo6x0QHMO IIOCTPOHTbL IUKaJy H3 CeMH 3HAKOB, IPU-
HAB 32 MHHHMaJpHbIfl pasmep 1 mm. HMcnoassys koaddumuent
nepexoza, pasHblil 1,5, noayuaem cjeAylOIyl0 INKaJy pasMepoB:
1—1,5—2,25—3,38—5,07—7,6—11,4 mwm.

Hpyroit mpumep. 3ajaioTcs MHHHMAJNLHBIHA H MaKCHMaJbHBIH
pa3Meps 3HaKOB — cooTBercTBeHHO 1,6 m 7,6. Heobxomumo ompe-
JeJHTb YHCJIO0 CTyHeHell wkaJjel. Hcnoabsys kosd@HIHeHT nepe-
X044, nojgyuaeMm 5 CTyHeHewH.

PasnuuuMocThL 3HAKOB Ha KapTe YCJHOXKHAETCS TEM, YTO OHHU
HMEIOT pasHble LBeTa M pacloJaraloTcsl Ha pasianuHbix ¢osax. ITo-
3TOMY IIOMHMO IOPOrOBLIX OTHOCHTEJBHBIX pasyiHuHii B H300pa-
JKEHHAX HeOOXOAHMO YCTaHOBJeHHE ONTHMAJbHBIX OTHOCHTEJLHBIX
pasjHyuil, MO3BOJAIOIHMX JIErko BOCIHPDHHEMATh MX Ha (oHe Bcex
OCTaJbHBIX H300pa<eHuil KapThl,— ONEepPaTHBHLI{ MOPOT pasHUYHA.

OnTuMajbHOCTh DPA3JIHUYHA YCJOBHBIX 3HAKOB OIpefenseTcs
OLICTPOTOH HX HaXOXKJAEHHs Ha KapTe M y3HABaHMd, UeMy CIoco6-
CTBYeT NpocToTa (OPMBEI 3HAKOB, aCCOLMATHBHOCThL C OToGpaxKae-
MBIM O0'bEKTOM, TPaJHIHOHHOCTh H KOHTPACTHOCTE.

IlpocToTa reoMerpuueckofli (GOpMEI YCJIOBHOrO 3Haka obecledH-
BaeT TOUYHOCTh reorpatuueckoll Jokanuzanuu OGBLEKTOB Ha KapTe,
IaeT BO3MOXKHOCTb KOMOHHHDOBAHHS HMX C JIPYTHMH H306pasuTelIb-
HBIMH CpeJICTBaMH, OTBeYaeT TeXHOJOrH4ecKHM Tpe6OBaHMAM BOC-
NpOU3BEJeHH s, COBMEIIeHHs KDPacOK M 3CTeTHYeCKHM CBOHCTBaM.
[IpocTble 3HaAKK JIerKO BHIUEPUUBAIOTCS, 3ALOMHHAIOTCH, 3aHHMAIOT
OTHOCHTENBHO MaJO MecTa, JIerKO CPaBHHMBLI 10 BesauuHHe. Ywuciao
npocTefIIMX TeOMETPHYECKHX (HIyp HeBeJHKO, HO 4HCJO 0603Ha-
uyeHHH MOXHO YBeJMYMTH 34 CYeT NPHMeHeHHs LBeTa HJAH BHHAO-
H3MeHeHUs TeKCTyphl (puc. 106).

Yemoxuenne ¢GopMB 3HaKa C LENbIO YBeJHUEHHS ero HHpOp-
MATHBHOCTH CHMIKAeT BOCIpHATHE 3HAKa. DTH JBA YCJOBHs (HH-
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(hOpMATHBHOCTL M BOCIDHSTHE KapThl) HAXONATCA B [HAJeKTHUE-
CKOM eJIHHCTBE.

M3 Bcex reoMerpuueckux GHryp Kpyr — HauGoJiee ycTOHUHBAf,
cTabuibHas, ONTHMAa/JIbHO opraHusoBaHHas ¢urypa. Ilocne Kpyra
clleflyeT 4eTHIPEXYTOJbHHK, 3areM TpeyronbHHK. OHAKO IPH CO-
YeTAHUH YCJAOBHHIX 3HAKOB IIOCJHENOBATENBHOCTh DA3JIHYHMOCTH
3HAKOB Ha KapTe yxe napyras (puc. 107): TpeyroJbHHK pasjiHua-
eTcsl Jyyule Bcero. MakcHMaJpHOH DasjHYHMMOCTbIO MEXAY COOOK
OTJIHYAIOTCA 3HAKM, HauboJiee VAaNeHHBE B YKa3aHHOM PSIYy APYyr
or nmpyra. Cpelu KBaApaToB TPEYTrOJLHHK OOHApYXKHUBAETCS
¢ BOMBIIMNM TPYLOM, 4eM CPelLH KPYKKOB.

[IpuMeHeHue Ha GoJblUell HAaCTH MEJKOMACIITAGHBIX KapT AJs
H306pakKeHHsl HaceJeHHBEIX IYHKTOB KPY3KKOB BMECTO TDPeyroJibHH-
KOB MJIM KBaJpaTOB IOBOPHT B INI€PBYIO Ouepelb O TPagHIHMOHHO-
CTH 5TOr0 0603HaYeHHS.

3HaKH XOpOLIO pAasfHYaoTCs, €CNH KaXXAn# H3 HHX HMeeT
cBOIO GopMmy, T. e. eciH COGMIONAETCA NPHHHHN HHIHBHIYAJNbHO-
CTH OYePTaHHS 3HAKOB Ha KapTe (CM. 3aKOH KOHTpacTa).

‘ITpod. A. C. BacMyT BHSBHJI HEKOTOpHE 3aKOHOMEPHOCTH
KOHCTPYHpPOBaHMS YCJOBHEIX 3HAKOB reorpaduueckoif KapThl C ydue-
TOM TOBHINEHHS HX pasauuuMoctH. Hanmpumep, H3 mpospavyHbxX yc-
JIOBHEIX 3HAKOB HauOoJbIIEll pasimuuMMocTbio 06J1a7a10T Te, Y KO-
TOPHIX OTHOIZHHE TIIOWAJH, 3aHHMaeMOH 4YepHEIM LIBETOM, KO BCeH
IJIOIAMH YCJAOBHOTO 3Haka cocrasiaser 35—50 % (pue. 108, a).
BrauMmocTh M passMUHMOCTh NMOBHILIAIOTCS NPH PasMELIeHWH 3Ha-
KOB B OKpyxHoctu (puc. 108, 6).

Crnegyer OTMETHTh, UTO B cHcreMe «dopMa, IBET, pasMep»
HBeT SBJISETCA TEPBHIM CHTHAABHBIM (axKTOpOM JJs dYesOoBeKa.
Cpeny 1UBETHBIX SHAKOB OCHOBHHIM pasHuHeM CJAEIyeT CUHTATh
KOHTPACT HX IO IBeTOBOMY TOHy. OJHaKo Ha IBeTHHX (oHax
BIAHSHHE IIBETOBOTO KOHTPACTA OCJOIKHSET TOHCK LBETHOrO 3HaKa
H ero oneHkKy. HecoMHeHHO, cuJbHee BHIAENANTCS sSpKHe IBeTa,

a 6
A A %® Puc. 108. TlpuMephl MOBEILIEHHS Pa3JHYMMOCTH SHAKOB
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T. €. IBeTa OOJBUIOH HACBILIEHHOCTH W CBETJVIOTHI, OJHAKO 3TO 34a-
BHCHT OT LBeTad NOANOXKKH. KoHTpacTHOCTL LBeTHOro B3HAKa Ha
nBeTHOM ¢(OHe (KOHTpacTHad AMXPOMHOCTb) BHIPAXKAeTCs B Clie-
Iymomel nocjenoBaTeNbHOCTH (YCIOBHO, TaK Kak B HAHHOM Cay-
ya¢ He OepyTcsi B pacueT CBeTJIOTA H HACHIEHHOCTb lBETa):
1) uepHHIE Ha XenToM, 2) Genplil Ha cuHeM, 3) uepHHIH Ha GeoM,
4) seneHwit Ha GeqoM, D) KpacHEII Ha »KeaToM, 6) KpacHbl Ha
3€JIEHOM.

§ 76. PASHOMJIAHOBOCTb U30BPAXKEHUN

PasnonsanoBocTh H306paxceHHH ONHpPAETCS NMPH UTEHHH KapTHl Ha
HX H36MpAaTeNbHYI0 pPasqHYuMOCThb. Ha xapTax pasiaHYHOrO Ha-
3HayeHHss H MaciiTaboB coJeplKaHHe mepefaercs no-pasHoMmy. Ha
ronorpaHuecKHX KapTax, Ifle BCe 3JeMEHTH COLEPIKAHHA SBJSA-
IOTCSl TVIABHEIMH, H300pa)ceHHe HX [NAeTcs NPHMEepHO OAHHAKOBO
c TeM, yToOBl He HapyllaTh B3aMMOCBS3L 3/JE€MEHTOB CONEPIKAHHS,
4TOOBl NPH YTEHHH KapThl OJHH 3JIEMEHTH CONepKaNNs He YuTa-
JIUCH JIyqllle JPYrux.

HanpoTus, Ha psile TeMaTHUECKHX KapT HEOOGXOILMMO y'—IPITbIBaTI:
NPHHIMI Da3HOIJIAHOBOCTH (MHOIOMJIAHOBOCTH, BBIPA3HTEJLHOCTH)
KapTorpagpHueckoro H300paKeHHs, KOTHa TJaBHble 3JeMEHTH CO-
LEepKAHHS KapTh (CHeICOfeprkKaHHe) MOJKHE UUTATBCI B Iep-
ByI0O OuYepeab, a BTOPOCTEIEHHBIE — BO BTOpYIO. B ocHOBe pasHo-
IVIaHOBOCTH JIEXKHUT 3aKOH KOHTPAacTa BIIPHMEHEHHH K 0GhOpMJIIEHHIO
KapT: uTO BBIAENSETCS IO BeJHUMHE H IBETY, TO IPHBIEKaeT BHH-
MaHue.

PasHoniaHOBOCTL KapThl SIBASIETCS, KAaK BUAMM, YACTHRIM CJIY-
yaeM HAaIVISAHOCTH. BHpasutenbHOCTh KapThl NPOSIBJSIETCS B 3pH-
TeNlbHOH AH(OepeHIUaUY 3JIEMEHTOB CONEPIKAHHS 10 HX 3HaUe-
HUIO JJs  uurartens. [loaToMy BHIPa3UTENbHOCTb, HAIJISAJHOCTDb
KapTH OIEHHBAeTCs C TOUKH 3PEeHUsT HABHAUEHHT KapThL

Kaprorpaduueckoe wusobpaxeHue HA TeMaTHYECKMX KapTax
CTPOHTCS, KAK NPaBHIO, B 2—3 mIaHaXx.

JlOCTHrHYTh pasHOIJIAHOBOCTH W300pAKEHHS MOKHO CJEIYIo-
HIMMH CIIOCOGaMHU: YBeJMUEHHEM pasMepoB 3HAKOB NEepBOr0 IJIaHa
(rmaBHOTO COHEpIKAHWA), yMEHbIIEHNEM pPa3MepoB 3HAKOB BTOPOIO
miaHa (BTOPOCTENEHHOrO COLEPIKAHHsI), TPHMeHeHHeM SPKHX Ha-
CHIIIEHHBIX KPacoX IJisi NMepBOTO MJaHa ¥ OJeNHEIX AJS BTOPOTO
nJaHa; YBeJHYeHHeM KOHTpacta ¢ (OHOM [Js 3HAKOB HEpBOro
mIaHa (CBeTJIOTHOTO HJIM LIBETOBOTO).

LT 3pHUTENBHOTO BOCHPHSITHA  OTHOCHTEJLHBIX  Pa3JHuMi
B H300pa)KeHHAX [OOJIKHBEl OBITL YCTAHOBJEHL ONTHMAaJbHBIE . CO-
OTHOILIEHHsI 3HAKOB IIE€PBOrO, BTOPOrO ¥ TPETHEro IJIaHOB H MX Ol
pelesieHHasi OUepeNHOCTh NPHM YTeHHHM KapTel. IIpuMepom HABJA-
ercss H3obpaxkeHHe MenBsexs u GelqKH Ha 3ooreorpaduueckoll kKapre.
OIouHAKOBLIE pasMepbl PUCYHKOB B mepBoM cayuae (puc. 109, a)
HapyWaiT MPaBUJIbHOE BOCNPHATHE COLCPIKAHMA KapThl U ee UH-
TaeMoCTh. EC/H JKe COOTHOWEHHS PasMepoB 3HAKOB cAenaTh GJIH3-
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KMMH K JpeficrBuTenbHEIM (puc. 109, 6), To H306pakeHue MeaBens
OyZeT cMOTpeTbcst GONBIIHM ISITHOM. B 3TOM ciiyuae HapyIIUTCS
YHTAEMOCTH KaPTHI.

CoBpeMeHHbIe TeXHHYCCKHE CPEACTBA KapTOrpapuueckoro mnpo-
H3BOJCTBA, TAKHE KaK PAcTPUPOBaHHeE, TIOMHHECUUPYIOUIHE KPACKH,
MHKPO(QUILMHPOBAHME, IO3BOJSIOT ILIHPE [PHUMEHATL NPUHIHI
Pa3HONJIaHOBOCTH.

PacrpupoBanue NO3BOJNACT MEHATL HHTEHCHBHOCTL IITPHXOBOIO
H300pameHHs W JenaTh Kaprorpaduueckoe H306pakeHue pasHo-
MJI2HOBBIM M, TAKHM 00pasoMm, Jydlue YHTAeMHIM (Hampumep, uep-
Hasi Kpacka IPH PAcTPHPOBaHHM KaxKeTcs cepoi).

JlloMHHEeCHHpYIONHe KPACKH NP IIeYaTAHHH KapT JeJaioT
KapTy Gonee BHIPA3HTENBHOH, yayuwias ee NeMOHCTPALHOHHEE Ka-
yecTaa.

HenpaBunbho MpasunbHo

Puc. 109. CooTHOIIEHHE YCIOBHBIX 3HAKOB:
a — HenpaBuJbHOe; 6 — NPaBHILHOE

MuxpoduabMHpPOBaHHe T03BOJISET H30HPATENLHO CUHTHIBATDL
PA3HOIMIAHOBYIO HMHQPOPMALHIO NPH Pa3JHYHOM YBEJIHUEHHH MHKPO-
¢huabMa.

§ 77. WHPHSTOBOE OPOPMIIEHUE

MIpuproBoe odopMaeHHe gBIAETCH OMHON M3 BarKHEHIIHX yacTell
o6mero ohopMIeHHA KapThl. HacTo HaJANHCH HIPAIOT JOMOJHH-
TeJbHYIO POJb YCAOBHBEIX 3HAKOB.

YcnoBHSI uTeHHS IMIPH(TOB Ha KapTe OTJIHYAIOTCS OT UTEHH:
kaury. IlosToMy xaprorpaduueckne mpH@TH LOJKHBH HMETL IPO-
CTOTY O4epTaHHiH, YeTKOCTb (GOPM H PAa3JHUIAMOCTb OTHEJILHLIX
Byks Mexny coGof.

" Ha xaprax HaznHCH pasjHyaloTCs 0 XapakTepy wpHdTa,
pasMepy, HauepTauuio OykB (DPSIMOMY HJIH HaKJIOHHOMY), HC-
MOJIL30BAHUIO MPOIUCHEIX M CTPOYHKLIX OYKB, 11O LBETY.

C pHcyHKOM WIPH(TOB ¥ LBeTOM Hainmuce# 0GLIYHO CBA3LIBAIOT
KauyecTBeHHBle Da3NuuHs O0OBLEKTOB, C pa3MepoM OYKB — WX BeJid-
YHHY HJH OTHOCHTe/bHOe 3Hauenue. Hanpumep, s HassaHui ro-
POZOB HaCTO HCNOJB3YIOT NPONHCHBie OGYKBEl NPSIMBIX IMIPHOTOB,
a 179  CeJbCKAX TOCEJEeHHH — CTPOUYHBEIE OYKBH  HAKJOHHBIX
WPHOTOB. ‘

[Ton6op mpHOTOB NPOH3BOAHTCA B 3aBHCHUMOCTH OT HasHaue-
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HHUSL KapThl, e€e COAepzkamus M crnocoba ucnonb3oBanusa. Llpudrn
IJist TONOTpaUuecKHxX KapT perJaMeHTHPYIOTCS TabJHIAMH YyC-
JIOBHBIX 3HAKOB. [Ipyrme KapTel, BCIEACTBHE HX GOJBIIOrO pasHO-
00pasusi, 0OLIYHO He HMEIOT TAKHX PYKOBOJACTB, IO3TOMY AJSI MHO-

FHX KapT NOAOOp BHINOJMHAETCS C YYeTCM OCOGEHHOCTEH KOHKper-
HOH KapTHI. .

Pesko ornuualoTcs IIPHQTH HACTOJNBHBIX M HACTEHHBIX KapT.
B nepsyio ouepesb 5TO KacaeTcsi pasMepoB WIPHGBTOB, HANMPHMED,
AJisi obmiereorpadHYeCKHX HACTOJbHLIX KapT, paccMaTpHBAEMBIX
¢ paccrosnus 30—35 cM, HaMMEHbLUIHE pasMepnl HaJHCceHd — [0
1,0 mM, Torga Kak Ha HacTeHHOH Kapre — zno 3,0—3,2 MM.

Ha wnacroabHofi kapTe MJIsi Ha3BaHHH HaCeJeHHBIX IYHKTOB
MEJKHX Trpajalifi LIMPOKO IPHUMEHSIOTCH IIPHPTH OCTOBHOTO
CTPOYHOro Havepranus. Hanpumep, miIfg HaceleHHBIX NYHKTOB
CebCKOrO THIIA — HAaKJIOHHKH crpounodt (BCAM kypcus ocToB-
HBI), JJI TIOCEJKOB TOPOACKOTO THNA — IpsMoil crpouso#t. s
rOPOLOB NPHMEHAIOT NPSMBIE€ 3arjaBHbBE HIPHOTH, OTIHYANOIIHMECH
cpejiHed KOHTPACTHOCTBIO (JIMTEPATYPHBIH, YHHBepcaJbHEIH, Kamnd-
TaJbHBIH, HOBBIH 4eTKHH M 1p.), HMeIOllHe GoJbliue pasmeph. Ta-
Kasi 4eTKO pasjMyuMas WKajda IpHPTOB cnocobCTBYeT ompenesie-
HHIO IpafalHHi HaceJeHHHIX NYHKTOB IO aJMHHHCTPATHBHOMY 3Ha-
YEHHIO HJH YHCay »KuredeH. IIpu Hanuyuu GOJLIIOrO YHeJa rpa-
LAnui HaceJeHHBIX IYHKTOB 32 OCHOBY INPHHHMAIOT YyKa3aHHBIE
BblLle TPHM TpPajamdH, HO B Kax/JOH M3 HHX BapbHUPYIOT pasMephl
Hagnuced. Kak npaBuso, AJAS TOPOROB HCIOJNL3YIOT HOPMAalbHBIE
HJIH Cy:KeHHBle WPHQTH, OTBeYalollHe TPeOOBAHHIO SKOHOMHUHO-
cTH. B mocnennee BpeMs INHPOKOe IPHMEHEHHe NJIs NMOANHCceH Ha-
CEJIGHHBIX NYHKTOB moayuus wpudt CyneprpoTeck.

3HAYUTENBHO YJAYUINAIOTCS YUTAEMOCTh KAPTHl M PasjHUKMOCTb
00bEKTOB 34 CueT NPHMEHEHHS IBETHBIX HaJIHCced H TpaaHIHOH-
HEIX IIPHPTOB.

MameHeHHe LBETOB HO3BOJSAET IPHMEHATb MAJAS PasHbBIX IPyNI
06'BEKTOB JlaXKe OJHHAKOBEIE HMIPHQTHL.

Haspauuss 006bEKTOB THAPOTPA(HUH OOBITHO IIOANKCHIBAIOT
wpudTom TtHna I'maporpadudeckuii Kypcus. s aneMeHTOB Opo-
rpaduu B HEKOTOPHIX CIyyasX INPHMEHSIOT KOPHUHEBHIH IBeT,
wpudT — dpesuuit  xypcuB. PH3uKO-reorpapuueckHe O0O6BEKTH
OOBIYHO [OANHCHIBAIOT PYOJEHBIMH WIPHPTAMH, aIMHHHCTPATHB-
Hble 06J1aCTH — 6PYCKOBBIMH.

[lIpudroBoe odopMJeHHe CTEHHOH KapThl OTJHMYaeTcs OT
odopmienns HacroabHOH. Kak oTMeuanoch, 3TO B IEpPBYI0 Oyepelb
OTHOCHTCS K pasMepaM HaznHcell. Ha HacreHHOH KapTe, Kak Inpa-
BHJIO, He MPUMEHSIOTCSI OCTOBHbIE IIPHMTEHL.

YacTo HasBaHHS OOBEKTOB OOJBIIOH NMPOTAXKEHHOCTH (Xpe6TH,
MJIOCKOTOPbsi, MOPSI M T. I.) UHTAIOTCA Ha KapTe C TPYAOM BCJeS-
cTBHe OGOJBLIIMX HHTEPBAJOB MeXAy OykBamu. Uro6wml H36exatb
5TOr0, NPHMEHSIIOT IHPOKHe WIPHPTEHI.

a5 Hagmacell 06beKTOB, MMEIOHIMX OOJBIIYI0 Iomanb (OKe-
aHbl, GOJbIIME CTPaHBl H T. I.), OOBIYHO NPHMEHSIIOT NPO3PAYHLIe
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M4 OBeTHble WPHGTE. TakHe HAAUUCH He BHIAAAAT HA KapTe
TEMHBIMH IATHAMH H B TO K€ BPeMsl XOPOIIO YHTAIOTCA.

s 3apamMouHoro opopMJIEHHsT HEKOTOPHIX TeMATHYECKHX KapT
(MCTOpHYECKHX, TYPHCTCKHX) NPHMEHSIOT CHElHAJbHbIe XyIO0MKEeCT-
BeHHble WpHGTH. Hanpumep, clnaBsgHCKHH PHCYHOK WIPpHPTA — IS
Ha3BaHHH HEKOTOPEIX HCTOPHYECKHX KapT, WPH(TH ¢ HaNHOHAJb-
HbIM OPHAMEHTOM — JJI51 IOJHTHYECKHX.

[nasa 19

CBETOTEHEBOE O®OPMJIEHHE
PEJIBE®A HA KAPTAX

§ 78. OBUIME CBEJEHHS

Hso6paxenne penpeda Ha KapTax HMeeT LIHPOKOE PaclpocTpaHe-
uue. [na penveda, B oTIHUME OT LPYrHX SJEMEHTOB CONEPIKAHHSA
KapTel, XapaKkTepHa He JABYXMEPHOCTb, a TpPeXMepHOCTb H306pa-
xkennst. Orcropa BosHHKaeT npobieMa BOCIPOH3BeLEHHs penbeda,
3aKJII0YaOAscsd B INOHCKAX 3PHTENIbHOro sdderra 06HeMHOCTH
IPH IIJIOCKOM H306paKeHWH.

K n3o6paxennio penbeda NMpeibsBAIOTCS [Ba OCHOBHBIX Tpe-
6OBaHHA — BO3MOXKHOCTh TPOBEJNEHHsT H3MEpPeHHH U [OCTHIKEHMe
HarJAQHOCTH. B 3aBHCHMOCTH OT HasHa4YeHHs KapThl Ipu uaobpa-
JKeHHH pesbeda MOT'YT BEIIOJNHATBCA OAHO HJH 06a TpeGOBaHHUS.
Ilpu 5TOM HCIOJAB3YIOTCS pasJHYHBIE CIOCOGH H300pAMKEHHS: Iep-
CHEeKTHBHBIH PHCYHOK, NOJRIHCH BBICOTHBIX OTMETOK, TOPH30HTAJH,
rMncoMeTpus (NOCHOHHAs OKpacka), OTMBIBKA (TeHeBas Ijia-
CTHKA).

ITepcnextuBHOe H3o0paykeHHe pesbeda ABJASETCS HAMSLHEBIM,
HO BHOCHT HCKAaXKeHHS B MOJIOXKeHHe OOBEeKTOB, MOKA3LIBAEMBIX
B TODH3OHTA/NbHOH mnpoekuuu. ITosToMy ZaHHBIA cnocof MpHMeHs-
eTcsl B HACTOslee BpeMsi IVIaBHBIM 00pasoM Ha reoMophoJoruye-
CKHX KapTax H KapTax-HJJICTpaunax.

BEICOTHBIE OTMETKH, ABJASCh HEOOXONHMBIMH IIpH J06OM CIo-
cobGe msoGpaxeHHs pesabeda, caMu no cebe He CO3[aI0T HAIJIAL-
HOro mpeAcTaBleHHs O ¢opMax 3eMHOH mnoBepxHocTH. Iupoxo
NPHMeHAeMBIH c1oco6 TrOpPH3OHTasefl IO3BOJISET NeperaBaTh KOJIH-
YECTBEHHYIO H KAueCTBEHHYIO XapaKTepHCTHKH penneda. 1o TOY-
Hufl cnocol usobpaxenus penbeda, HO He HATIAANHBI.

TuncoMerpryeckufl crmocob ¢ TOCJIOHHOR OKpackKoH, Hapsuy
C BO3MOXHOCTBIO NPOBENEHHs H3MEPeHHH, IIO3BOJSET MepeNaBaTh
o6IIKA xapakTep pacuieHeHHs penbeha H pacmpefeneHHsl BBICOT.
O[HAaKO U 3TOT cl0CO6 He HarJIstAHBIH.

Harnapnoe npencrasiedHe o (opmax penbeda, HX B3aHMHOM
MOJIOKEHHH H CBf3AX, O XapaKTepe M CTENeHH pacu/IeHEeHHOCTH
JaeT cnoco6 TeHEeBOH IJIACTHKH, MM OTMEIBKH, KaK €ro MpHHATO
HasplBATh B IPOH3BOJACTBEHHOH KaprorpaduH. 3TOT crHoco6 HAa3bl-
BAIOT Ta4K¥Ke CBETOTEHeBHIM H300parkeHHeM, NOCKONBKY OHO cKJa-
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ABIBACTCS H3 TOHAJIbHLIX NMEPEXOHOB OT CBETIOro K remuomy. Ot-
MBIBKA I103BOJISIET nepenaTs H3oGpaxkeHHe penbeda Ha NIOCKOCTH
00beMHBIM, MJAACTHYHBIM, T. € OILYIIATL IIPOCTPAHCTBO, 00BEM H
ray6uny msobpaxenus. Ho JaHHEH crnoco6 He mepefaer KoJaude-
CTBEHHYIO XapaKTEepPHCTHKY penbeda.

Takum 06pasoM, Kaxibll croco6 u3obpaxeHnus peapeda 00-
najaer Kak JOCTOMHCTBAMM, TAaK M HeJOCTATKAMH, IIO9TOMY Ha
IpaKTHKe YacTo NPHMEHSIOTCS KOMOGMHanuu cnoco6os. Hampumep,
HANGONBUIYIO TJACTHKY JAaeT COYeTaHHe OTMBIBKH C IOCJIOHHOH
OKPacKoOil.

HMso6pakenne lia MJIOCKOCTH BOCHPHHHMAETCS 3PHUTEALHO 00D-
eMHBLIM BCJIEICTBHE TAKOro pacipeie-
JIEHHsI CBETOTEHH, KaKkoe MBI HabJio-
LaeM Ha peajbHbHX OOBEMHBIX TNpe-
MeTax, OCBEIeHHLIX JYy4aMH CBeTa.
IIpx oceemenun o6BHeKTOB 006pasy-
IOTC TEHM, XapakTep KOTOPHIX 3aBH-
cat or Qopmbl obmekra. Kaxmomy
06'beMHOMY IIpeAMeTy IIpH OIpefe-
JIEHHOM OCBELUEHHH COOTBETCTBYeT 3a-
KOHOMepHOE pachpefesende TeHel,
nepeHoc KOTODPBIX Ha MJIOCKOCTH IO~
3BOJISIET BOCCO3JZATh 3TOT NpPEIMET
Kak oOO0BbeMHLIH B IIOCKOM H306pa-
JKeHHH. BrillleckasaHHOe MOXKHO Npo-
AEMOHCTPHPOBATL HA TNPHMEPE H30-  p.c 1p IMlap (a) u xomyc (6)
Opaxenus konyca mmapa (puc.110). y ux nnacruueckoe nso6paserne

B orsauume OT TeHeBOH NJNACTHKH  Ha MJIOCKOCTH
NPOCTPAHCTBEHHOE pa3McllleHHe Mpef-

METOB MpH GHHOKYJSPHOM HaG/IIONeHHH BOCHPHUHHMAGTCS O6Jaro-
Aapsl CTEPEOCKONHYECKOMY a(p(eKTy u JHHeHHOH nepcnexkTHBe.

Tenenoe usofpaxkenue peiabea Ha KAPTAX CTABUT CBOEEH ILEJbIO
CO3JlaHHe HJITIO3HH OOBEMHOCTH, KOTOpas HabJI0faercsi B IIpH-
pose. MaxcumaJubHBE 9(0(EKT BO3HHKAGT IPH OCBEHIEHHH peJb-
eba CONMHUEM, NPH OTCYTCTBMH 06GJ1auHOCTH. [IpH OTMBIBKE pelb-
epa MOBepXHOCTh 3eMJIM NPHHMMAETCsT 3a cBemIyio. llocaenHee
YCTIOBHE I03BOJISIET NOCTHIAThb XOPOUIEH YHTAEMOCTH Ha KapTe ApY-
THX 3JIEMEHTOB COJEprKaHusl.

Ceerorenesoe nso6pakenne penbedha HAXOAHT LIMPOKOE IPH-
MEHeHHEe Ha pPas3NHUYHBIX KapTax — obuiereorpaduieckux, HCTOPH-
YecKUX, JKOHOMHYECKHX, IOJHTHKO-aAMHHHCTPATHBHLIX, TYPHCT-
CKHX, Yy4YeOHBIX, CIPABOYHBIX M JAp. DTO OOBSCHsSETCA OOJLUIMMH
BO3MOXKHOCTIMM  JIAHHOTrO cmoco6a B Tepejpave MPOCTPAHCTBA,
a Takxe IMHPOTOH CBETOTEHEBOrO H LBETOBOTO OXBArTa. _

Bonpocamu TeHEBOH NIACTHKH NPUMEHHTERJNbHO K 3ajauaM Kap-
rorpaduueckoro opopMmieHHs 3a pybexkom 3anumanuch K. Ilei-
kep, . Mmrod, I'. Bocce u np. B CCCP Gonbluoit Bryag B passu-
THe paumHoro cmnoco6a BHecan I1. A. Ckeopuos, I1. K. Koanaes,
A. ®. Mupomnuuerxo, 3. A. Anexcanaposa H Jp.
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§ 79. U3 UCTOPHUH PA3BUTHA CNOCOBOB
TEHEBOH NJIACTHKH

B npouecce paspuTHS crnocoGbl TeHeBOH IJIACTHKM H3MEHSJHCD
KaK 10 XapakTepy KapTorpaHyecKoro H306paKeHHs, TaK H II0
TEXHOJIOTHH €r0 BOCHPOM3BE[EHHs, NOCKOJbKY B KapTorpaduu Tex-
HHKa H300PaXKeHHs M TEXHOJIOTHs IIe4aTH TeCHO CBf3aHBl APYT
¢ zpyrom. OmpegmeleHHBIH cnocol negatH TpeGyeT CIeNHaJbHOTO
cnocoba n300paxKenus.

s KapT, KOTOpHIE NevyaTajuch crnocoboM rpasioper (Lo cepe-
aupsl XIX B.), momyckazics TOJNBKO LITPHXOBOH pHCYyHOK. [ToaTomy
nJlacTHYeckKoe HaoOpaxkenue pesbeda JOCTHranoch IYyTeM WTPU-
X0B8KU — HaHECeHHs] KOPOTKHMX JHHUH H3MeHsIouUledcst TOJNLIHHE, Ha-
NpaBJeHHEX BAOJbL CKAaTOB. BHauaje IUTPHXOBKA BHINOJHANACL TIPH
YCJIOBHH 3eHHTaJbHOTO OCBELIEHHS, KOrjaa HeoOXOAHMO OLLIO I110-
KaswBaTh Ha KapTrax KpPYTH3HY peJabeda, IITPHXAMH KPYTHZHBI
(pmc. 111, a). 3arem O HarIAAHOCTH MH300pa)KeHHs TOPHBIX
pafioHOB ObLlIa NMPHMEeHEHa TeHeBas LITPHXOBKA, BBINOJHSEMAs IPH
yCIOBHE GOKOBOTO OCBELIeHHS. B Hacrosiee BpeMsi 3TOT crnocob
COXpaHMJICS NPH HM306paKeHHH CKAJHCTOrO pesibeda Ha TOmorpa-
¢puyeckux kKaprax (cM. puc. 122). Kaxk pasHOBHAHOCTb IUTPHXO-
BOro crmoco6a MOXKHO OTMETHThL H3oOpa)keHHe TeHeH TOoukaMu (cHo-
co6 DKKepTa).

C cepepunn XIX B. B pesyabTarte HCIONL30BAHHUA IPH NEYATH
KapTt JHTOrpadHu NOABH/IACL BO3MOIKHOCTL BOCIPOH3BOLHUTHL IOJY-
TOHOBOe H300pakeHWe pesbeda, BBIIOIHEHHOE CIIELHAJbHBIM Ka-
PaHJalOM HJIH yrjeM Ha IIePOXOBATOH IIOBEPXHOCTH MaTepHajia,—
cnocobom Tywesku. B OTIHUHE OT IITPUXOBKH TeHeBas IUIACTHKA
cosjaeTcsl 34eCh TOYKaAMH PasHof BeJHUYHMHBl M I'ycTOTHl (pHc. 111,6).
B macrosmiee BpeMs TYNIEBKA Y4CTO BBINOJHSGTCH Ha IPO3PAUHBIX
nJacTHKaX, 4To I03BosifgeT H36exaTh (ororpadHpOBaHHSA OPHrH-
Hajla IPH NOArOTOBKe K M3faHuio. [IpuMmeHeHue asporpada— npu-
6opa AJf pacHblIeHHs XKHAKOH KPacKH — 3HAYHTEJNBHO YCKOpser
H3TOTOBJIEHHE IOJYTOHOBOrO H300paKeHH 3THM CIOCOGOM.

Oinpokoe npumeHenne B XX cToseTHH QOTOrpaduu mO3BOJHIO
HCIIOJIb30BATL IPH IeyaTH KapT OPHMTHMHAJbl HOJYTOHOBOrO H306pa-
JKeHHsT pesbeda, BHIIONHEHHBIE crocobom ormsisxy. CaMo HasBaHMe
cnioco6a TrOBOPHT O TOM, Y4TO CBETOTeHb Ha Oymare cO3gaercs my-
TeM pasMblBa TYLIH KHCTbIO. TeDMHH «OTMBIBKA» CTaJ B OTEYECT-
BeHHOHl Kaprorpaduu obmum a8 o6o3naueHHs crocofa TeHeBoil
NJIacTHKH.

OTMEIBKA HMEET psfi NPEHMYIIECTB fepel WITPHXOBKOH H Ty-
meskod. s ee ucnonHenus TpeByercssi MeHblle BpeMeHH. C ee
nmoMompio co3faercs u3obparkenne, HauGosee OJNH3KOE K peasb-
HOMYy, o6beMHOMY. Ho eciim OpHrHHA/NbHOE INTPHXOBOE H306paKe-
HYMe HJH TYIIEBKA BBIIOJHSIHCL HENOCPEACTBEHHO Ha MeYaTHOH
dopme, TO OTMEIBKa NoTpeboBana CrnenuajibHoro Qororpaduposa-
HHSI uepe3 pacTp AJs DasjoKeHHsl NOJYTOHA Ha MeuaTHHe 3Jje-
MEHTHI.
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Puc. 111. TIpumeps u3oGparkeHus pesbeda:
a4 — WITPUXaMH KPYTH3HB; 6 — crnocoG6oM TYUIEBKH



YkasaHHLIe BEHIIe CHOCOOLI INOJMYUCHHsI CBETOTEHEBOro Haobpa-
JKeHus pejbeda oTaHUAIOTCH OOJLIIOH TPYLOEMKOCTBIO H TPebGyIOT
OT HUCHOJHHTEJs GONBIIOrO MACTEPCTBA, 3HAHHH M XYHXOMECTBEH-
Horo BKyca. IlostoMmy kapTtorpadamH BeAyTCA HCCAENOBAHMS 10
MEXaHH3alKUH ¥ aBTOMATH3ALHH NOJYUeHHS IJIACTHYECKOro H3oGpa-
JKeHnst penbeda. Hanpumep, H3BeCTHO, UTO pejbed IecyaHsix My-
CTBLIHB OTJIMYaeTcd GOMLIIMM pasHooOpasHeM ¥ CJOKHOCTHIO MHKpPO-
¢dbopm, MpOUHTATE KOTOPEE Ha Tounorpaduueckoll kapre B HzoGpaxe-
HHM TODH3OHTANAMM KpakiHe tTpyaHo. HarasjpHocTs H306parkeHHs
3TOro penbeda 3HAUMTENLHO NOBHICHIACH 34 CUeT BIIEUATKH B KapTy
IIAHOBOTO a3pogorousobpasicerus peabeda IMECUAHBIX IYCTHIHb.
Havyasu cosmaBaTbes TeMaTHUeCKHe KapThl Ha OCHOBE KOCMHYECKHX
ororpadui.

B mocnenHme ropnl B KaprorpagHuecKoH NpaKTHKe MNOJYYHIIO
pacmpocTpaHeHHe NOJYTOHOBOE H300paxKeHHe penbeda, noJyueH-
Hoe nyTem ¢ororpaduporanus penbedHol Moneny — doTopensed.
OrmeruM, uTo pesbedHAs MOZEJIb OTIMYAETCS OT peiabedHON
KapThl TeM, YTO H4 Helt HeT KapTorpadHuecKoro H300paKeHHs.

Penvednrie MoOeNmH MOTYT H3IOTOBJATECH PASJHYHBIMH CIIO-
cobamu. [IpocreimuM u3 HUX SIBASETCS PYUYHOH, MPH KOTOPOM IO
FOPH3OHTAJIAM BLIPE32IOTCS H3 KapTOHa BHICOTHHIE CJIOHM H IOCJEN0-
BATeNbHO HaKIEHBAIOTCH APYr Ha Ipyra.3aTeM CTYNEHH CriaKuBa-
forcs. [Ipouiece aTOT OueHb MenJIeHHHIH M TPYyHOeMKRIT. B mocnennue
JBa — TPH JecATHJeTHs penbedHble MOMNEJH CTANH H3TOTOBJSATH
MeXaHHueCcKH Ha (¢pesepoBanbHbEIX mnaHTorpadax. B mnacrosmee
BpeMsi paspabarthiBarorcsa 6osiee pamHOHaNbHBe cnocobbl. YUToOLI
peaved Ha MOReaH OB 3PUTETBHO OLUYTHM, BePTHKANBHEIN Mac-
wrad 1Mo CPABHEHHIO C TOPHIOHTAJBLHBIM [PEYBEJIHUHBAIOT: JJIS
PaBHHH — B MeHbIIEH CTEIeHH, LAg rop — B 6osblIel.

ITepepaGoTka cTymeHuaTol MOZENM B CIVaXKEHHYIO He MNpPOH3-
BOJHUTCS MEXaHHUYECKH — 3TO [eJdaeTcs C Y4YeToM 3HaHHs Mopdo-
Jgoruu penbeda. TonrpKo B 5TOM cayuae NOCTHIaeTcs mMpaBaoOnonos-
HOe H306paxeHHe ero (pOpM ¥ THIOB.

Has monyueHns: doTopenbeda MOBEPXHOCTL pesbedHON MOIeH
JomkHa ObITh Genoit U MaToBo#. Xopowas mpopaGoTka TeHed, He-
06X0ANMEIX npH GorTorpadHpOBAHHH, IOCTHTAETCS TIPHMEHEHHEM
KOMOHHHDOBAHHOTO OCBeLIeHHS ¢ mpeobmamanuem Gokomoro. s
nonydenust ¢oropenreda B OPTOrOHANBHOH MJIH 3aZaHHOH TpO-
EKIHH [OJXKHA HCIOJNb30BATBCA CIICIHANBHAR ONTHYECKAs CH-
crema.

ITnactuyeckoe H3o6pakeHue penpeda Ha KapTe MONKHO MONY-
YHTb TakK¥Ke, HCNOJNB3YS CBeToTeHesvle eopusdonraru (cmocob Ila-
YIMHH WJIH OCBeIleHHLIX ropusontaneli). HMurepec k stomy cro-
coly, npexnoxensoMy B XIX B, mpodBNfgeTCcT H B HACTOALIEE
spemsa. B 1979 r. 8 CCCP Gnna u3mana kapra Muposoro oxeamna
Ha KOTOPOH NONYYHT NPHMEHEHHe CHOcO6 OCBeIIeHHBIX TOPH30HTA-
neft. Ha srtoft xapre Ha rony6om (oHE OKeaHOB H MOpeH rOPH3OH-
Tasu, obpauleHHBle K CeBepo-3amajy, MOKa3aHLl CBETJBIMH, a 00-
pameHHBle B NPOTHBONOJOYKHYIO CTOPOHY — TEMHBLIMH (CHHIMH).
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B 3aBHCHMOCTH OT 3KCIO3HUHH CKJIOH2 TOJUMHA TOPH30HTANH Me-
nserca. LlIupokoMy BHEJPEHHIO 3TOro crocofa NPEnsITCTBYET Psij
0(OPMHTENBCKHX H NONUrpaHUeCKHX TPYAHOCTEH.

§ 80. BUABLI CBETA 1 HX POJIb B OBPA3OBAHHU CBETOTEHH

B szaBucumocTu or cBoiicTB Cpenbl, uepe3 KOTOPYIO NMPOXOAUT CBET,
OT HOrMOIIAIOMHX H OTPaXalouluX criocobHocTEH npeiMeToB, Ha

KOTOPBEIE OH Majfder, BLILESIOT CBeT NPAMOH, pacCcesHHHBIH H OTpa-
WKeRHBI (pue. 112).

~br whro by
AN FyN AN
06Lnit paccenHHbiit caeT

4‘/ Kocon
f‘ <7 paccesHHblit
™~ YN Coer

caert

CobcTBeHHas Pedonexc  MMaparowas
TeHb TeHb

Puc, 112. Bugel cBera u TeHel. DJeMeHTH! CBETOTEHH IPH GOKOBOM OCBEIUEHHH:
C — cBer, IIC — nonycser, T — Teub, IIT — noayTeHs

HcrounnkaMu npamoeo cserq SIBJSIIOTCS COJIHIE, JlaMila u T. I
IIpn orMeIBKe penbeda mpenriosaraercs, YTOo Ha HEro majaer na-
panIenbHBIR Myuok nyued, cosjgasas npamoe ocpeleHue. [psMo#t
CBET M3 BCEX BHIOB cBeTa o6gazaer HauboJablIel HHTEHCHBHO-
cThio. [IpsiMble Jyudm cOMHIIa, NMPOXOAst uepe3 armocdepy, mpen-
CTABJAIOMYIO CO00H MYTHYIO CpeAy, PACCEeHBAIOTCA HJH OTpaxkKa-
1oTca. Bepxuas dacte arMocheprsl COCTOHT H3 rasoB, HHKHAS —
KpOMe rasoB, H3 YACTHIL IIBIIH, BJIArH, IRIMA.

B saBHCcHMOCTH OT pasMepoB UACTHI, 3ANOJHSIOIHX aTMocdepy,
H3MeHsIeTCsl XapaxkTep paccesHHs TPOXOJsIiero uepes armocdepy
cBeTa. DTO OTHOCHTCH K TpeobiamalolieMy HanpaBleHHIO paccesH-
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HOTO CBeTAa M K €ro IBEeToBOMY TOHY. Paccesiuue OT uacThi pas-
mepa meHee 0,1 HM (MOJeKyJH Ta3oB) NPOUCXOAHT PABHOMEPHO
(puc. 113, @), B pesynbraTe uero TaKOe paccessHHE B BEPXHHX
cosix aTMocdepsl cO3ZaeT PABHOMEDPHOE OCBELIEHHE IOBEPXHOCTH
3eM1H — oOLui paccesHHH cBeT (cM. puc. 112).

B HmKkHHX cloax aTMocdiephl, Tjie UMeeTess MHOTO YacTHI[ NBLTH
H BJIarH, paccesHHe NPOHCXOAHT IPEHMYUIECTBEHHO MO HAampabJie-
HHIO pacnpocTpaBeHHs npamoro ceera (puc. 113, 6). Cospaercs
Kocoli pacceannsii caer (cM. puc. 112).

Ha nomio paccesimHoro csera mpu Beicote Cosnua B 15° mpu-
xorutrcs 36 % o6uiero ocselieHHss, B MoMeHT saxoma Coguna —

Ceet ——>— %‘%

Caer >/ Puc. 113. WMupnxaTtpucel paccesuusi cBeTa:

\%3_ @— B BepXHHX; 6 —B HIXKHHX CJOSIX AaTMO-

T

chepnt

o 50 %, ocranbHOe — OpAMOM M OTpakeHHHH cBeT. Kax BHAHO,
pOJIb paccessHHOroO CBeTa B NIPHPOZE JAOBOJLHO BeJHKA.

IIpsiMoft u paccessHHBI! CBeT, OCBellas MOBEPXHOCTb, YACTHUYHO
IOTJIOWAIOTCH 3TOH NOBEPXHOCTBIO, & uacTeio orpaxatorcsa. Ilo-
3TOMY OTpasicenuslil caer ciabee mpsamoro. CreneHb H XapakTep
OTPaXKEHHS 34BHCAT OT (GAKTYypel MOBEPXHOCTH, HecayyaHHO mo-
5TOMY MNpPH H3TOTOBJEHHH GoTopeabedd MOBEPXHOCTb MOJEJNH BO
nabexxaHHe OJHKOB JenaloT MartoBoH. IIpu oTMHIBKe penawseda oT-
pPaXKeHHHIH CBET YYHTHIBAETCS, €CJIM OH INOJCBEYHBAET COOCTBEH-
HYIO TeHb, — fABJeHHe pedhaexca (cMm. puc. 112).

[Tpsimoil m paccesHHBIH CBeT Yy4acCTBYIOT B OCBENIEHHMH CTOPOHBEI
npeamera, o6pauleHHON K HCTOUHHKY NPSMOrO CBETa; paccesHHbIH
H OTpaKeHHBbIH — IPOTHBONOJIOXKHOR OT MCTOYHHKA CBETd CTOPOHHL.
Taxkum o6pa3oM, NPaAMOH, paccesiHHBIH M OTPAXKEHHLIH CBeT, OCBe-
mas mpeiMeT, CO3LaIT LeJNyl0 raMMy CBETOTeHeH OT MakKCHMaJbHO
OCBEILIEHHBIX YIaCTKOB 10 INMYOOKHX TeHef.

T'amMMa MOMYTOHOBHIX MEPEXOJOB OT CBETJIOrO L0 YEPHOTO Npei-
craesisier co60# HaGop SJEeMEHTOB CBeTOTeHH. BHIeNSIOT Takue
SJIeMEHTHl CBETOTEHH, KaK CBeT, MOAYCBET, TeHb, NOAYTEHb (CM.
pHc. 112).

Cger — y4acTOK MHOBEPXHOCTH, MAKCHMaJbHO OCBeLleHHBIH mps-
MBIM CBETOM. DTOT 3JIeMEHT CBETOTeHH 006pasyeTcs JyYaMH CBETa,
MagaoUEMH Ha MOBEPXHOCTh IEePHeHAHKYJISPHO HJIH IOUTH MHmep-
neHaukyasapuo. OH o6pasyercs NpH BCEeX BHAAX oOcBewleHHs (OT-
BECHOM, GOKOBOM ¥ KOMOHMHHMPOBAHHOM) Ha OCBEIeHHOH CTOpOHE
mpeaMera.

IToayceer — yuacToX MOBEPXHOCTH, OCBELIEHHBIH HAKIOHHBIMH
ayyamu npamoro ceera. OT «cBeTa» OTJAMUYAETCA MEHbUIeH ocBe-
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LLeHHOCThIO, 00pasyercs NMPH BCeX BHAAX OCBelleHHs. UeTkoll rpa-
HULBL MEXKAY «CBETOM» II «ITOJIYCBETOM» HET,

Teno obpasyercsi npH OCBEIEHMH NpeAMETa OBIUM pPACCETH-
HBIM CBETOM, B 30He COOCTBEGHHOH TeHH, T. €. Ha CKJIOHaX peabeda,
O0pAIIEHHBIX B NIPOTHBONOJIOKHYIO CTOPOHY OT HCTOYHHKA IIPSIMOTO
ceera. IlpAMEle Jy4yn W KOchle paccesiHHble He NONajfaioT Ha STOT
yuacrok. O6pasyercs npH GOKOBOM H KOMGHHHPOBAHHOM OCBE-
LIleHHH.

Horyrens — sjeMeHT CBeTOTEHH, CBeTJiee TeHH, HO TeMHee
nonycsera. O6pasyercd B Tpex ciayuaax: 1) B 30He najaiomes
TeHH, TJe NOJYTeHL OCBellaeTcss OJHOBPEMEHHO OOIMHM H KOCHIM
pacceslNbIM CBETOM, T. € Ha CKJIOHax penabeda, 0oGpalieHHBIX
K HCTOYHMKY IpPSIMOro CBera; 2) B 30He COOCTBEHHON TEHH y IOA-
HOXHS CKJIOHOB, TJ€ Ola BBICTYII4eT B KaueCTBE OCBETJIEHHON TeHu
BCJEACTBHE BJMSHHS BO3AYLIHOH IIePCHEKTHBE; 3) B 30He ped-

JleKca — 3a CUeT IIOACBEYMBAHHS COOCTBEHHOH TeHH OTpaxXeHHbIM
CBETOM.

§ 81. OCHOBbI TEHEBOI'O U30BPAXKEHHS PEJIBE®A

Tenepast nuactuka penbeda Ha KapTax cO3Laercss NPH YCIOBHH
3€HHTAJILHOrO (OTBECHOr0), GOKOBOTO HJIM KOMOMHHPOBAHHOINO OC-
Bellenus. IIpu yclIOBHMH 3eHHTAJLHOrO OCBELUEHHS NPEAMET OCBE-
maercss NPSAMBIM HCTOYHHMKOM CBeTa NapasjlebHBIMH Jy4aMH, na-
HawmyuMH HA [OBEPXHOCThL NIPEIMETa H3 3CHHTA. DTO OCBEIlEHHEe
HashlBAGTCs TaKxkKe BEePTHKAJbHBEIM, OPTOroHasJbHEIM. [Ipu pac-
CMAaTPHBAHHMH KapThl 3eHHTAJbHOE OCBeIlleHHe COBIAJAeT ¢ Hamnpas-
JIeHHeM JIy4a 3peHHsI.

CreneHb OCBEUIEHHOCTH IIOBEPXHOCTH 3aBHCHT IVIABHLIM oO0pa-
30M OT KPYTH3HBI CKJOHOB penbeda:ueM Kpyue CKJIOH, TeM MEHLIIe
yroa NajeHHsi Ha Hero 3eHHTANbHEIX JyueH. B pesysnsraTe ocBe-
IEHHOCTh KPYTOrO CKJOHA MeHble (cM. puc. 111, a). Orcroga u
NpPaBHJIO paclpelefeHHst CBETOTEHH NPH 3€HHTAJbLHOM OCBEILEHHH:
yeM Kpyue, TeM TeMHee.

[Tpu seHWTaJBHOM OCBElEHHH TeHH He ofpasyiored. IToayua-
J0TCSI OCBelleHHBE (KCBET») H I0JYOCBelleHHBIe (<IIOJYCBET») yya-
CTKH TIOBEPXHOCTH pesbeda, IO3TOMY IPH OTMBIBKE MHTEHCHBHOCTD
TOHOB HOJIKHa 6LITh HeConbulas. B Hacrosiniee BpeMs OTMEIBKA Ha
KapTax TpH YCJIOBHH 3EHHTAJBHOrO OCBELIEHHs], KAK NPaBUJIO, He
NpHMeHsieTcs. DTO OCBEIlEHHEe HCIOJNb30BANOCh TOrAa, KOTAA Tpe-
GoBasioch HaTJSAHO II0Ka3aTb KPYTH3HY cKAaToB (Tomorpaduuyeckie
KapThl TepBOH NOJOBHHEI H CEPeNMHEl NPOULIOTO CTOJIETHS C HC-
[OJIb30BAHHEM LIKAJ IITPUXOB KpyTH3HE Jlemana, Bosmotosa, Mio-
duunra). Vsobpakenne TrOPHBIX PAHOHOB NPH YCJIOBHH 3EHUTAJb-
HOrO OCBEILEHHSA TIOJYUaerTcs 3HAUHTeNbHO 3aTeHeHHEIM. [IpH jpaH-
HOM crocobe OCBELIEHHS He YUYUTHIBAGTCS BJIMAHHE BO3AVIIHOH
nepcrneKTHBb. UTOGH HCIPaBUTh 3TO IMOJOXKEHHE, HEOOXOJHMO H3-
MeHHTh TPaBHJIO PabOTLI: 4eM Kpyue W HHKe, TeM TemHee. Bemy-
[EM VCJAOBHEM @IPH 3TOM OTOGpa)eHHH OcCTaeTcs KPyTH3HA
CKJIOHOB.
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OcBelllenue, He COBNAJAIOLLCE ¢ HAMpPABJEHHEM Jyda SPeHHd,
HAa3bIBalOT OOKOBLIM UAL KOCbLM. B Hacrosiiiee BpeMs OHO IUHPOKO
NpUMeHseTcs Ha KapTaxX NPH CBETOTeHeBOM H300paxeHHu penveda,
4TO 00YCJOBJEHO ONpEeJeseHHBIMH €r0 NPEeHMYILIeCTBAMHU Iepes 3e-
HHTAJIbHBIM OCBelleHHeM — GOraTCcTBO rpajauuil CBETOTEHH WU30-
6paxceHus, GOAbIIAs IVIACTHYHOCTE M HaNJISJIHOCTBL epenauu hopm
peaneda. Bricoxoe KauecTBO M300paxKeHHs HOCTHIAETCs 3Jech 34
CUET OCBELIEHHsI IIpeAMeTa He TOJbKO NPAMBEIM HampapJeHHHM
CBETOM, HO TaKXe DACCeSHHLIM U OTpPAaKeHHEBIM.

Herann penbeda B TeHSAX pasgHyalOTCAd APYr OT ApPYyra HHTEH-
CHBHOCTbIO CBETOTEGHH BCJIELCTBHE Pa3JHYHOTO OCBEUIEHHMA HX pac-
CEAHHLIM H OTPaXKEHHBIM CBETOM.

CseroTeHeBOe H300paKeHHe pesbeda IIPH YCJIOBHH GOKOBOTO
OCBeLUEeHHs] NPHHHMAETCs NOJ TaKAM YIJOM HAKJIOHA IPAMBIX JY-
uell cBeTa K NOBEPXHOCTH, NPH KOTOpoM 06s3aTesbHO 06pasyloTcs
TeHeBrle yuacTKH. Ha npakxTHKe HCIOJHUTENb OTMBIBKH MBICAEHHO
HaMeyaeT OCBEINEHHEIE M TeHeBble CKJIOHH penbeda, He 3aAyMbIBa-
sicb 06 yryie HaxjaoHa ocsemenus. OJHAKO VUHTHIBAf KJIacCHOH-
Kaluo peabeda CymHd N0 KPYTH3HE CKJOHOB H CPELHHI yroJ mpes-
ropHoro penbeda, papHuifi 12° (mo M. ®. CpubHOMY) 3TOT YroJ
TEOPETHYECKH MOXKHO CUHTAThH GNH3KHM K 10°.

{Ipr OoxoBOM oOcCBelleHHH Ipeamera obGpasyercss coOCT8eHHA
TeHb — TeHb Ha camoM npeigmere. OHa mepefaer pasMmep H (Gopmy
npenmera. CofcerBeHHass TeHb ofpanieHa B [POTHBOTIONOXKHYIO
CTOPOHY OT HCTOUHHKA NIPAMOTO cBeta (cM. puc. 112).

OcBelleHHBIA [OPAMBIMH Jy9aMH CBeTa, NpeaMer OTOpachiBaeT
nadarouiyto Tess. B ropHoM pesbede nagaomas TeHb 3aKpPLIBAET
cOoCeZHHH CKIOH, O0palleHHBH B CTOPOHY HCTOUHHKA CBETa, IOJ-
HOCTBIO HJIH YacTHuHO (cM. puc. 112).

B Tex cayuasx, Korma najamolias TeHbL 3aKpPbIBAeT CKJIOH ua-
CTHYHO, obpasyercs Kpail najawouwel TteHu. Ha poBHOM CKJIOHE
Kpa#f mapjaronieff TeHH NOBTODSET OYepPTAHHS INPOJOJBHOTO IpPO-
¢uns ropuHoro xpe6ra. Ha pacuseHeHHOM CKJIOHE OYepTaHUsA Ia-
jparmouiel TeHd NpHOOpeTaloT OYEHb CJOXKHBIA xapaktep. B mpax-
THKE OTMEBIBKH Tajaiouias TeHb, KaK INIPABHJO, He MPHMEHseTCs
B [IEPBYIO OdYepeib B LEeNfAX LOCTHXKEHHS XOpOolleH YMTaeMOCTH ApY-
roro copep:kaHud kapTel. [lostomy, Hanpumep, npu dororpadHpo-
Banuu peiavedubnix momeneil B npakthke K. Benmosa (®PT) mpu-
MeHsIeTCs CHCTEMa OCBelleHMs, No3BoJsmouiag Husberath o6paso-
BaHHS Mafalouux TeHel.

IIpy GOKOBOM OCBELIEHHH CTABHTCS YCJIOBHe, UTO CBET Najaer
c cesepo-sanaga. Kasanocs Obl, njsi kapT CeBepHOro nosyuiapus
HauboJiee eCTECTBEHHBIM SBJSAETC IOT0-BOCTOYHOE HJIHM 10XKHOE OC-
pemende. ONHAKO IpHMEHeHHe TaKOro OCBeLleHHs IPHBOLHT K 06-
paTHOMY TJlacTHYeCKOMY 3(Q@EeKTy: NOJOXKHTeNbHBIE (POPMBI pPelb-
eda uuTarOTCS OTPHLATEJNBHBIMH H Hao6opor (puc. 114). Bugumo,
37eCh TPOSIBJISIETCS Hallla NPHBBIYKA BHAETh CBET BCETAa HCXOMS-
KM cBEpXY (OT ceBepo-3amaja A0 CEBEPO-BOCTOKA).

OcseuieHue ¢ CceBepo-zamajga O3HAYAeT, UYTO HampasJieHHe
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CBETa MOXET MEHATLCS OT 8amafa K ceBepy. DTO IO3BOJSIET, BhI-
JeJisist OJMH CKJIOH XpefTa OcBelleHHeM, a APYroii — 3aTeHeHHeM,
BCErja NnojyuaTh yCTOH4MBBHIHA nmacruueckud addext (puc. 115, a).
Ecnu Hanpaenenue cBera OyZeT CcOBNanaTb ¢ HamnpaBJeHHEM
xpefTa, To 06a CKIOHA OGYLYT OCBEIIEHL OJHHAKOBO M ILIacTHYE-
cxkoro s derra He noayqyures (puc. 115, 6).

Puc. 114. Mao6paxenne rpsgoBO-IyHKOBLIX IE€CKOB:

a - OCBeleHHE ceBepHOe — niacThyeckull addert npaBuALHBIL; 6 — OCBELEHHE OXKIIOE —
naactHueckHit s et HenpaBHAbHBIE (peabed) UHTaeTCst KAK IPSLOBLIH)

Takum o6paszoM, IpH pPasHoOO6pasHOl OpPHEHTHPOBKE XpeGTOB
JJIST KaXKJIOrO H3 HMX IPHHEMAeTCs CBOe HANPABJEHHE OCBeLIeHHS
B Ipelesax CeBepo-3anafHoro cexropa. EciH B cucreMe XpeGTOB
HMEIOTCSl IJIaBHBIE XPeGTHl, TO HANpaBJjieHHe OCBELICHMS CleLyeT
OpHeHTHpPOBATh B MEPBYIO ouepelnr no HUM. K BEHOOPY HOMHHHpPY-
JOLIEro HanpapBJIeHHs OCBelLleHHs HeoOXOAHMMO OTHOCHTLCS BHHMA-
TeJIbHO, C TEM 4TOOGBl OTMBIBKOH OBIIM BBHIAEJEHEl XapaKTePHEIE 0CO-
GennocTd peaneda. Hanpumep, Ha OTHENLHBEIX KapTax NpPH H30-
GpaXeHHH CBETOTEHBIO TrOpHOH cHcreMbl Kopnumabep B AMmepuke
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a b Puc. 115. Hanpasnenue oCBeIEHHS
Hanpas netie \ B 3aBHCHMOCTH OT OPHEHTHDPOBKH
cBeTa Xpe6Ta:

\,\§ \ @ — npaBuabHOe; 6 — HCNPaBHJABHOE

OPHMEHAJIOCh HE CEBepO-3amajHOe, a CEeBEPO-BOCTOUHOE OCBElIEHHE,
YTO MO3BOJIHJIO H3GeXKaTh IIHPOKOH MOJOCH TEHH. '

Takum 06pasom, NpH BEINOJHEHHH OTMEIBKH TOP B YCIOBHSAX
GOKOBOrO OCBEILEHHs HEOOXOAHMO YUHTHIBAThH CJeAyiolHe GaKkTopHl
o6pasoBaHusl CBETOTEHH: HalpaBJeHHe OCBEIEeHHsS, BHAB CBeTa
(nmpsiMol, paccesHHBIH, OTpPAXKEHHBIH), BJIHAHHE BO3JAYIUIHOH nep-
CIIEKTHBEI, BIHSIHHE CBETJIOTHOrO KOHTPACTA.

KoMm6uHupoBaHHOE OCBellEHMe IIPUMEHSJIOCh paHbllle KakK Co-
ueTaHHe OTBECHOIO OCBeIleHHsl ¢ GOKOBHIM: B HacTosuee BpeMs
KOMGHHHPOBAHHOE OCBeLeHHEe IIPHMeHsieTcss npu ¢ororpadrposa-
HUH pelbedHBIX MoJeJeH C LEeJbIO NOJYYeHHS HauboJiee MJIaCTHU-
Horo usobpaxeHus oropenveda. )

§ 82. YYET BJIMSIHUA BO3JIYIIHOM NEPCHEKTHBBI
NP U3OBPAXXEHHH PEJBLE®A CBETOTEHDBIO

[Tnactuygeckoe H3o6pakeHHe peabeda HA KapTe NOJNKHO CO3LABATH
HJJIIO3HI0 BBICTYIIAHUS BEDUIMHHBIX M OTCTYNAHHS MOHHKEHHBIX da-
cTefl penbeda. DT0 MOKET OBITH AOCTHTHYTO IIPH YCJIOBHH ydeTa
BO3AYIUIHON NEPCNeKTHBLl, KOTOpas B INPHPOJe (B CBETOTEHEBOM
OTHOILUEHHH) INpPOSBJSETCA B TOM, YTO YLaJleHHEE NpeIMeThl 3Ha-
YHTEJIBHO TEPSIOT CBOIO CBeTIOTY. IIpHUMHA JaHHOrO SBJEHHUS
B YAaCTHYHOM pACCEHBAHHMH H TIOIVIOIIEHHHM aTMochepoil oTpaikeH-
HBIX OT IpeameTa JydeH cBeTa, T. €. OHH 10 Habalomarens IOJ-
HOCTbIO He JOXOHIAT.

Hanporus, manexkue TeMHble IPEAMETHl KaXKyTcs cBeTyee. DTO
[IPOHCXOJHT BC/JEACTBHE  «HAJOXKEHHSA»  CBETJIOTHl BO3AYLIHOH
JIBIMKH Ha 3TOT IpeAMeT.

YuureiBas BJHSHHE BO3AYIIHOH IIeDCHEKTHBB, IIPH CBETOTEHE-
BOM H306pa)KeHHH rOp IOJHOXKHS OCBEIIEHHBIX CKJOHOB OGBIYHO
[PHIVIYIIAIOT Cepofi TYIIbIO, a COOCTBEHHYIO TeHb Y NOJHOMKHH He-
CKOJIBKO OCBeTJIsTIoT. TakHM 006pasoM, CBeTJIOTa JaJIeKHX npeaMme-
TOB HMBEJHPYeTCs, T. €. He I0Ka3BBAOT KOHTPACTHLIMH HH3KHE
yuacTku peabeda.

[Tpocnenum BJIHMSHHE BO3AYWHOH NEPCHEKTHBH IPH OTMLIBKE
tTakol (OpMEI, Kak «Kpeia». IIpH ycaoBHH GOKOBOrO CceBepo-3a-
[agHOTO OCBELleHHsT 00pasyloTCs OCBEILEHHBIH H TEHEeBO¥ CKAaThl.

Ha puc. 116, a npencTaBieHbl OCBELIEHHBIH M TEHEBOH CKAaThI
6es yueTa BOSAYUIHOH NepCIEeKTHBBL. B pesyabTare miacTHYECKHiH
shdexT TmpaKTHUecKH OTCyTcTBYeT. JIHHMA AB He CMOTDPHUTCS HH
BBHICTYNAIOIIEH, HE OTCTyNaloLIeH.
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a4

Hanpasnetue,

cgeTa \

Puc. 116. Bamsinue na miacTuky
BO3AYIUHOH NepCreKTHRL

b

Ha puc. 116, 6 BausiHHe BO3AYWIHOH MepPCHEKTHBH YYTEHO:
NOATEHEHO INOAHOX<HE OCBENIEHHOrO CKATA M OCBETJEHO — TEHEBOro
(KoHeK KpBIIIK BOCHPHHUMAETCS! BLICTYIIAIOIIUM ).

Bausnue BOSAYUIHOH NepCHEKTHBE MNPOSIBJASETCS HE TOJBKO
B HM3MEHEHHMH CBETJIOTHl YJaNIeHHBIX NPEIAMETOB, HO H B UETKOCTH
MX OUEPTAHHH: yJajeHHbIEe NPEIMETH HECKOJbKO TEPSIOT UeTKOCTb,
pe3KocTb CBOHX rpaHum. ITosTomy nprm H306paKeHHH TOPHOro
penbeda Ha KapTe PAHHMLL TEHH B BEPIIMHHBIX H HH3KHX YacCTIX
rop clefyeT IOKaskBATL NMO-pPasHOMY. EC/IM y OCTpPOKOHEUHEIX Bep-
IIMH, OCTPLIX rpeOHell TpaHUIBl TeHEHl MOMXKHB HMMETh pe3KHe
OUepTaHMs, TO B HH3KHX dYacTAX pejbeda, y NOTHOKHE rop kpas
TeHeH clefyeT [aBaTh PASMBITHIMHU.

BosaymHylo NepcrneKTHBY HYMKHO YUMTHBATEL He TOJBKO WpH
u3obpaxenun rop. Mayuenue dparmeHra u306paxmeHus OLHOTO W3
THIIOB PaBHUHHOrO peaneda (cM. pHc. 119,a) mosBonsSeT BBLICIHTE
Takne Qopmel penaneda, Kak nox6GuHa w Ganxa. JlokOuHA — JH-
HeHHOe yray6JeHHe Ha 3eMHOI IOBEPXHOCTH, HMMeEIOIIee IIOJOrHe
CKJIOHLI H IIOHMIKAIOIIEeecs B OJHOM Hampasaenun (puc. 117,a-1; 2).
Hcnonb3oBaHHe 3eHUTANBHOrO OCBEINEHHS NPH H306parkKeHHH OT-
MBEIBKOH manHOH (opME Hes(p(PeKTHBHO, TaK KaK KPYTH3HA CKJO-
HOB M TasbBera JOXKOWHBI OAMHAKOBA. JIox6OuHa XOpOILIO YHTAaeTcd,
eclH NMPHMEHHTbL NPHHIHUN BO3AYUIHOH NEepCHeXTHBB, 3aTEHHB IHO
nox6uusl (puc. 117, a-3).

Puc. 117. VIzo6paxenue 0TMBIBKOH:
a ~— NOKOHHE; 6 — GayKH
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Banka (momuHa) — JIHHeHHO BBITAHYTOE, KOPHITOOGPAsHOE Vr-
ny6aenne (puc. 117, 6-1, 2). IIpu 3eHHTANLHOM OCBEILEHHH 3aTeM-
HSI0TCA KPYyTHe CKJIOHB 6ankh (KpPynmHble TOYKH Ha puc. 117, 6-3).
3areM, YYHTBIBas BJHMSHHE BO3LYLIHOH TEPCNEKTHBHI, NOATEHAETCS
IHo Ganxu (MeJkHe TOuKH Ha puc. 117, 6-3), ecan sTOrO HE ClIe-
JaTh, NOJYYHTCS HEYCTOHYMBLIE MIACTHUECKHH 3 (dexT, Korxa KHO
6anku Kaxkercss 10 yrayGJaeHHEeM, TO BEICTYIIOM.

§ 83. OCOBEHHOCTH PACIPEJNEJEHUA CBETOTEHH
B TOPHOM PEJILE®E

HauGonee cnoxuoe pacnpefeseHHe CBETOTEHH TPOHCXOLHT B TOP-
HOM peabede. OHO 3aBHCHT He TOJIBKO OT SKCIO3HIHH CKJIOHOB
OTHOCHTEJIbHO HaNpaBJeHHS CBeTa H BIHSHUS BO3AYIUHOH mep-
CIEKTHBBI, pe(eKcoB, MajaloluX TeHeH, HO Takke H OT Xapak-
Tepa penbeda. duddepeHnupys CKIOHEI TOPHBIX XPeGTOB OTHOCH-
TENLHO HCTOUHHKA CBeTa (HECMOTPS Ha CJOXKHEIE 3aKOHBI pacmpene-
JIEHHs] TEHeH, IOJyTeHeH H T. I.), MOXKHO BBISIBHTL ONpeJeNeHHbIe
SaKOHOMEPHOCTH pacnpefelNeHHs CBETOTEHH Ha  3JeMeHTapHOH
¢dopme roproro penbeda (puc. 118, a). B cob6cTsenHO# TEHH 3TO
pacupenesieHHe COBEPIIEHHO OTJHYHO OT CKJIOHZ, 3aKPHITOrO ma-
namome#l Tespio. M, HAIPOTHB, y OCBENIEHHOTO CKJIOHA MHOro 06-
[IEr0 ¢ MOJYTeHeBHIM CKIOHOM. OTMeTHM, uTO COGCTBEHHYIO TEHb
Mbl OyneM B XafbHeHIleM HasBBATH TEHEBHIM CKJIOHOM, a CKJOH,
3aKPBHITHIH najfaiouell TeHbI0, — MOJTYTEHEBRIM.

Ha ocsewennom cxaone, KOTOPHIH OCBeLIAeTCS BCEMH BHIAMH
CBeTa M B IEPBYIO OYepejab TPSMBEIMH JIyuaMH, CBETOTEHb paclpe-
IensieTcss MO NPHHLMMY «4YeM BHIe M KpPyue, TeM cBeTsiee». Jra
3aKOHOMEDPHOCTb ONpeNensieTcss BJIHAHHEM BO3AYIUHOH Mepclex-
THBBI, a2 B BHICOKOTODHOM penbede emre TeM, 4TO Jy4Yd CBeTa ma-
JaloT TOUTH MEPIEHAHKYJISPHO K NOBEPXHOCTH V BepPIIHH H rpeb-
geft xpe6ra. CkasaHHOE OTHOCHTCS H K CJAyYasM H306paKeHHs
KDYTHIX YYaCTKOB V IMOJLHOMKHS OCBEUeHHOrO CKJIOHA — OHH OYIYT
CBeTNHIME. B pesysbrarte naHHbIH npHHUHN 06ycJaOBaIMBaeT H306pa-
JKeHHe TOIHOXHS OCBEILleHHOTO CKJIOHA IOJYyCBETOM, TIPHBEpILIHH-
HBIX YUaCTKOB — cBetoM (puc. 118, 6).

Ha renegom cxaone (cobGecTBeHHAS TEHDL), OCBEIIAEMOM OOMHIMM
pPaccesiHHEIM CBETOM, CBETOTEHb pACHpPENeNsieTcss 10 NPHHUIHIY
«4eM BHILIE M Kpyue, TeM TeMHee». B BBICOKOTOPHOM penbede HaH-
Gomee KpyThle yUacTKH HAXOASTCS Y BEPIIHH H rpebHeH XpeGTOB.
D70 ofHa W3 NMPHUHH MaKCUMaJLHOTO 3aTeHEeHHS BEPXHHX wvacrel
30HH TeHH. Hpyrofi nmpHuuHON fBASETCAd YyYeT BO3JYLIHOH Iep-
crnexTHBBL. [IpsiMble JYUH CBeTa IPOHHKAIOT B OOGIIYI0 TEHEBYIO
30Hy xpefTa M OCBEI{2I0T BEpIIHHHE €ro TEHEBEIX OTPOTOB B TeX
clyyasx, KOrja TPOAOJBHEIH mpodHuab xpe6Ta HEPOBHEIX H HMe-
otest cennoBHHE (cM. puc. 118, 6). IIpH OTMBIBKEe OYeHB BaXKHO
VUHTHIBATH OCOGEHHOCTH CTPOEHHA XpeGTOB H  COOTBETCTBEHHO
pacnpenessiTb CBETOTEHb.

B pesyabraTe MpPHHIHND <«dYeM BBHIIE M Kpyue, TeM TeMHee»
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ofycioBjHBaer H300pakeHHe NOJAHOXKHS TEHEBOTO CKJIOHA NOJY-
TEHBIO, 4 NPUBEPIUINHHBIX YYaCTKOB — TEHbIO.

Ha noayrteneBoM ckJOHe, 3aKPHITOM Najamilell TeHbIO H OCBe-
LlaeMOM OOLHM DPAcCessHHBIM H KOCBIM DAaCcCesIHHBIM CBETOM, CBETO-
TeHb pACHPeAeNsieTcs N0 NPHHIAIY «ueM BBILIE M KPydye, TEM CBET-
Jee», XOTsi Ha STOT CKJIOH He NajaloT NPsAMbIE JY4YH CBETa, B €ro
M300pa’KeHHH MHOTO OOLIEr0 CO CBETOBHIM CKAOHOM. OcBelieHHLIH
CKJIOH M CKJIOH, 3aKPHITHH najamouell TeHbo (I0JyTeHeBOH CKJIOH),
o0palleHbl B CTOPOHY HCTOUHHKA IPAMOrO CBETA, a MOTOMY HMEIOT
eJMHBIH NPHHIKN pacupeaceHts CBeTOTEHH.

BrieckasanHoe nosBoasieT c(OPMYyJHPOBAThL NPHHUHIL pac-
TpeJleNieHHs CBETOTeHH IIPH M300pakKeHHH r'OpHOTO pesbeda cieny-
IomUM 06pasoM: 1) Ha ckloHax, 06palieHHbIX K HCTOYHHKY CBETa,—
«4eM BBILIE M Kpyde, TeM CBeTJee», 2) Ha CKJIOHAX, OGpaleHHBEIX

B TIPOTHBOIOJIOXKHYIO CTOpOHY, — «4Y€M BHIIE H Kpyde, TeM
TEMHee».

§ 84. CIJIOIIHASI OTMbIBKA

Ha MHOrux XapTax OTMBIBKY pefbeda BBHIIOJHSIOT TOJbKO IJIsI
FOPHBIX paiioHOB. DTO 0OYCHOBJIEHO TpeGOBaHHEM XOpouiefl yurae-
MOCTH OCHOBHOIO M CIEIHAJbHOrO comepxauus Kaptel, OgHako Ha
HEKOTOPHIX KapTax ((H3W4ecKHX RIS HayaJbHOH IIKOJEI, HPHPOL-
HbIX 30H) OTMBIBKY BBHINOJHAIT JUIS BCeHl ITIOBEPXHOCTH CYLIH.
B pesynpTare nosydaercs OueHb HAIVISIIHOE H306parkeHHe DeJib-
edpa. Takag oTMBIBKa HOCHT HasBaHHe cmiowHOH. OHa yacTo NpH-
MEHAETCS TaKXKe NPH H300paxkeHHH JHA OKeaHOB M Mopef.

OpuruBan CIJIOMIHOE OTMBIBKH pejbeda MOMXKHO INOJYUHTH
ABYMSI CIOCOGAMH: DPYKONMCHBIM HJIM C HCIOJb30BaHHEM (POTOPENb-
eta, KOTOPHE IIONYyYalT MeXaHWdeCKMM nyTeM. [IpH BLIIOJHEHHH
PYKOIIHCHOTO OpHIHHA/a CIJIOIIHOH OTMBIBKH DYKOBOJACTBYIOTCH
CNeNYIOUIMMH IPABHIAMH.

T'opel H306pakawT NIPH YCIOBHH CEBEpO-3aMagHOrO OCBENIEHHUS,
NpH 5TOM IOro-BOCTOYHBIE CKJIOHBI TOp 3aTeHAIOTcd. PacusieHeHue
HU3MeHHOCTel, paBHHH JOJHHAMH peK, YCTyNaMH H T. II. TaKxe
HCIOJb3YIOT JJd TONydeHHs IIJTACTHYECKOro H3obpaxeHus. s
sToro Gepera H yCTynH, OOpalieHHBEE K CeBepO-3amajy, MoKashl-
BAIOT CBETJIOH ITOJIOCKOH, a o6palleHHEE B IPOTHBONMOJOXKHYIO CTO-
poHy — TeMHO#l (cM. puc. 120). B pesynbraTe momyuaercs spdexr
COJIHEUHOH OCBeNIeHHOCTH.

Ilpr nsobpaxkeHHH paBHHH [IPHMEHSIOT 3eHHTaJbHOE OCBellle-
HHe, MaKCHMAaJbHO YYHTHBAs BJHSHHE BO3LYIIHOH IepCIeKTHBEHL.
OTMbIBKa HH3MEHHOCTEH M IJIOCKOTODHH BHINOJIHSETCS IO IpHH-
DUy «4YeM HHXKe, TeM TEeMHee» — 3T0 3HAYHT, YTO HH3MEHHOCTH
IIOKAa3hBAKTCH TEeMHee DaBHHH, BO3BHIIEHHOCTeH H ILIOCKOTOpHH,
a IJIOCKOropbsl — CBeTJIee BO3BHILIEHHOCTeH, DAaBHHH H HH3MEHHO-
crefi. B pesynbrate Ha Kapre nepejfaeTcss PasHOCTb BLICOT STHX
IIOBEPXHOCTEH.

CoueTaHHe KOHTPACTHOrO IOJYTOHOBOrO H300paKeHHA  rop
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C <«MACKHM» H300pa’keHHEM IJOCKHX VYaCTKOB CYIIH CO3LaeT
LeJNBbHYIO, PeaJIHCTHUNYIO B OoJee HATMSAHYIO KAPTHHY 3eMHOH IO-
BEPXHOCTH. ‘

Cnyiomrnass OTMBEIBKA B 3HAUHTEJILHOH CTENEHH TEpPsIeT CBOK Ha-
DJISSAHOCTEL, €CJIM KapTa Heperpys:KeHa chencoxepxanueM. [TosTomy
ee OOBIYHO HCIOJBL3YIOT Ha KapTax ¢ HeGOJbIIOH HArPY3KOH W Tpe-
Oylomux OOJbIION HATJIAAHOCTH H300pakeHus: (KapTel AJs Ha-
qaJbHON INKOJIH K Jp.).

CnyomHas OTMBIBKA MOXKET GbITh ONHONBETHOH WM MHOTO-
useTHoH. Ha HeKOTOPBIX TeMAaTHYECKHX KapTaX (SKOHOMHUECKHX,
HCTOPHYECKHX H Jp.) 6e3 (OHOBOH OKpacKH OJHOLBETHAS CINIOII-
Hasg OTMBIBKA, OTIeYATAHHAsl B CBETJHIX TOJyOOBATO-CepbIX TOHAX,
ABJIACTCA XOpOWIMM (DOHOM AJS CNenUaJbHOrO COAepXKAaHHA, KOTO-
poe negaraeTcs APKUMH KpacKaMHu.

ITpekpacHoe wu30GpaKeHHe MOJNYyuaeTcss NPH MHOrOLBETHOH
CINIOIIHOA OTMEIBKE (Ha (DH3HUECKHX KapTaX, KapTax IPHPOTHBLIX
30H). B aToM cayuae HAWAYYIIAS MIACTHYHOCTH JOCTHraeTcst coue-
TaHHEeM axpoMaTHYecKoH (Hanmpumep, cepoi) CHJIOIIHOH OTMEBIBKH
peavetha m userHo#l doHoBoi oxpacku. CmiomHAs OTMBIBKA BEI-
DJIAIMT IJIACTHUHEEe, eCJH OHNa OTneuaraHa He B OJHY, a4 B JIBe
Kpacku cnocofom AynJexc.

§ 85. OTMbIBKA OCHOBHBIX THIIOB U $OPM PEJILE®A

Penved semMHOH nOBepXHOCTH OTIHUaercs O6oJLIIMM pasHoobpa-
sueM. OrmenbHBEle KOMITEKCHl ero ¢dopm o6pasdyioT THI pernbeda.
OORIUHO BHIZENAIOT CIERYIOUIHE OCHOBHHIE THHE penbeda: 1) pas-
HHHHBIA, 2) TOPHHI (BBICOKOTOPHEIH, CPENHErOpHHIH, MeJKOCONoY-
HHK, IIJIOCKOTOPbS H Jp.).

B sasucumocTn or macmtaba W HasHAUEHHMS KapThl IMOKa3bl-
BAaeTCA TOT WX HHOH THN penbeda, Ta HJIM HHAA CTENEHb €ro
noppoGHOCcTH, Hanpumep, Ha NOJHTHKO-aIMUHHCTPATHBHLIX, 9KOHO-
MHYECKHX, HCTODHUECKHX KapTaX OTMBIBKOH H306pax»aioTcs TOJLKO
rOpHl, mpuuyem 0GOOGILEHHO, C BEIAGIEHHEM IJIaBHHIX XpeBTOB, HMelO-
KX GOJBIIYIO BEICOTY H NPOTSAKeHHOCTh. Ha dusnmueckux xaprax,
KapTax NPHPONHBIX 30H [N IIKOJLI OTMBIBKA BHINOJHSETCS He
TOJILKO JJIs1 M3006paskeHHs rop, HO H AJIA PABHHH, T. €. IIpHMeHdIeTCs
CIJIOINHAST OTMBIBKAa C COOTBeTCTBYIOWell rnoapobHocThio usobpa-
JKeHHs.

Pagnunnoeil peavedp (paBHHHEL, NJIATO), XapaKTepu3yoOU[HECH
pACTIPOCTPAHEHHEM TOPH3OHTANLHBIX HJIH CJa00HAKJIOHHBIX IIO-
BEPXHOCTENl M He3HauuTeNLHBLIM IO TJIOUIAJH pacuJeHeHHeM, NpH
1306pakeHHH METO/0M TEeHeBOH IJACTHKH Ha KapTax pasHoro mac-
iwraba MOMKeT- BHIVISAETh mo-pasHomy. Hanpumep, Ha xaprax
KpynHoro Macwraba, ecin TpefyeTcss nepenaTbh OTMEIBKOH Kpy-
TH3HY CKJIOHOB, LieJiecoo6pa3HO TPHMEHSTh 3€HHTAJNbHOE OCBelle-
HHe penbeda Ge3 yyeTa NPHHUMIAZ BO3AYIUHOH NEpCHEKTHBLL
B sToM ciyyae OTMEIBKZ BHINOJHAETCA IO NPHHIHINY <«deM Kpyue,
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TeM TeMHee». Ha IJIOCKHX yuacTKax penbeda OTMLEIBKA He 3are-
HSET OCTAMbHYIO HarpysKy KapThl M UHTA€MOCTb KAapThl He CHH-
xkaetes (pHc. 119, a).

Eciu ke He CTaBUTCH YCJIOBHE IePeIaud OTMLIBKOH KPyTH3HBI
CKAaTOB, TO Jlyullle HCINOJ/JL30BATh OGOKOBOE OCBelLleHHe Ge3 3aTeHe-
HHSl IJIOCKMX TOPH3OHTAJLHBIX Yy4YacTKOB penbeda. Hanpumep,
IpHMEHEHHEe 3EeHHTAJbHOrO OCBEIIEHHS IPH M300paXKEHMH XOJMH-
CTOro penbea NPHBOZHT K TOMY, UTO Ha Kapre IOJyyaloTcd
KOJIbIA —— HALJAJHOCTL KAPTH IJIOXAs. DOKOBOE OCBElleHHe 3Ha-
YUTEJBHO YIYUIIaeT HAIVISIHOCTb U306paXKeHHs XOJIMOB.

Ha wmenkomacwraGHEIX KapTax THna (U3HYECKHX IJs H30-
6pakeHHs! PaBHHH NMPHUMEHSETCH CIIOIIHASY OTMBIBKA.

Puc. 119. U306paxkenne OTMBIBKOI:
a — PaBHHHHO-3PO3HOHHOrO peibeda; 6 — BYJKAHHUECKOro

Boicoxoeoprouii peavedp (Anbvnel, Kaskas, I'imamam u np.) xa-
pakTepH3yeTcs KpPYThIMH CKJIOHAMH, TyGOKHM H Pe3KHM pacuie-
HeHHeM, MHOTOYHC/JIEHHBIMH CKaJIHCTBIMH BepliHHaMH. OTMBIBKA
BBHIOJIHSIETCST TIPH YCJOBHH OOKOBOIO CEBEpPO-3aMaJHOTD OCBELIe-
HHs. BreuarjieHHe MOHOJHTHOCTH, MAaCCHBHOCTH TOp AOCTHrAeTCsi
MpH OTMBIBKE HaNOXKeHHEM MHTEHCHBHLIX TeHel, NpHMeHeHHeM
GONMBIIHX KOHTPACTOB CBETa M TEHH, OCOGEHHO B IpeGHEBOH uyacTH
xpe6roB. [lns m3o6pakeHHs XapaKTePHO CrylieHre TeHed B yray6-
JEHHUSX, N0 YIUIEJbSM, PEYHLIM HOJHHAM, DasesIOlIHM TeHeBble
H OCBEIIEHHbIE CKJIOHL. [1J4CTHKA AOCTHraeTrcs NPHMEHEHHEeM che-
JYIOIEro MpHHIHNA paclpefe/eHHss CBETOTCHM: Ha OCBEIIEeHHBIX H
MONyTeHEBBIX CKJIOHAX — «YeM BLIIe H Kpydye, TeM CBeTJee», Ha
TeHeBBIX CKJOHAX — «UYeM BHINE M Kpyde, TeM TeMHee». Pacunenen-
HOCTb BHICOKOrOPHOTO pefibeda XOPOIIO NOJUEPKHBAETCA INPH HC-
MOJNb30BAHUK COBMECTHO OTMBIBKH H IUTPHXOBKH, KOTOPYIO IIPH-
MEHSIOT A/ W300paxKeHHs CKajl, YCHJICHHS DACUJCHEHHS DPelb-
eda (M0 MHHIAM Y3KHX NOJHH, PACILEJIHH).
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CBoeoOpasHBH XapaxTep HOCHT OTMBIBKA AJbIHECKOTO THHA
penneda, T. e. rop, HaxXoAsIUXCA B HHMBAJbLHOH 30He. TeHm B 30He
cHera W JIeAHUKOB OoJjiee CBET/BE, C IJIABHHIMH Pa3MLIBAMH B Ka-
pax u Tporax (puc. 120). KoHTpacTel CBeTOTEHH OCTAlOTCA IO
rpefusaM xpebToB. BricTynsl cxaj cpefd CHera M JIeJHHKOB Tepefa-
I0TCSl WITPUXOBKOH. Mu/II03KI0 COMHEUHO! OCBeLIeHHOCTH B H300pa-

ﬁwaxomg&%
o PEIHE

Puc. 120. VMiso6paenne oTMLIBKOHR ajbIHACKOrO THNA pesbeda

WEeHHH BBICOKOTOPHOro penbeda co3galorT pedJiekchl, IajaloLiue
TEHH H T. II.

Cpednezoproili th HU3KO2OPHOLL pesced OTaHYAlOTCHd, Kak Ipa-
BHJIO, MSITKMMH OUEPTaHHAMH, OKPYLJBIMH BepLUHHAMM, OTHOCH-
TEJIbHO IMOJOTHMH cKjJOHaMH. OJHaxko pacuJeHeHHOCTh penbeda
nopoit MOBOJIBHO 3HAUHTENbHA. YKa3aHHbIE OCOOEHHOCTH YCNEIUHO
nepenaiTcs OTMBEIBKOH. 31ech Tpebyercst Gosee COBEpLUEHHAsS TeX-
HHKa PasMblBa C y4eTOM (OPMLI CKJIOHOB, HANPHMED C IOCTEIeH-
HBIM PasMLIBOM Kk BepIIHHE. IHTeHCHBHOCT, TeHel MeHbILIe, YeM
NpH OTMBIBKE BBICOKOTODHOIO pesibeda.
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OTMHIBKA BYAKAHUHECKO20 peabegha BHIIOJIHAETCH TPH YCJIOBHH
6oKoBOro cemepo-3anagHoro ocpeuwenus. Ha kpymHomacmTaOHLIX
KapTax IoxassiBaloTcs (hOPMEI, NPHCYLIHEe BYJKaHAM:  KpaTepsl,
6appaskock H Ap. OHH H300PAKAIOTCS C YUETOM He TOJLKO BHIILE-
YKa3aHHOrO NpPHHINNA OCBElIeHHS, HO M SKCIOSHIHH CKJIOHOB.
Ha puc. 115, 6 BHAHO, YTO TeHb KJajfeTcsl He o AHY GappaHKoca,
a4 N0 ONHOMY H3 €ro CKJIOHOB, 06palleHHOMY B NpPOTHBOIOJOKHYIO
OT cBeTa cTOPOHY. HauGospmuit KOHTpPACT cBeTa W TeHW B HM306pa-
JKeHHH ByJKaHa JOJXKeH ObITh ¥ BEPIIHHEL, Y KpaTepa.

OTMBIBKO HarnJIffHO NepefaloTcsl H Ipyr¥e THUIH penabeda —
MEJTKOCOTIOYHHK, IJIaTO H AP.

§ 86. LITPHXOBBLIE H30BPA)KEHUS PEJILE®A HA KAPTAX

B KpaTKHX CBeleHHSX 06 HCTOPHHM DA3BUTHS CHOCOGOB TeHeBOM
NJACTHKH OTMeYajJMch HX TpeHMyllnecTBa M Henxoctatku. Croco6
HeyaTH KapTH OOYCNOBIHBAaeT HeOGXOMHMOCTb TPOAYMAHHOrO BHI-
6opa usobpaxeHHus peabeda. M3BecTHO, UTO OpPHUrHHAME!, HCNOJ-
HeHHbIE CIIOCO60M OTMBIBKH, OpH (GoTorpacdupoBaHHHM uyepe3 pacTp
CTAHOBSITCS MeHee KOHTPACTHBIMH H, KaK IpaBHJIO, MeHee BEHIpa-
sutenbHBIME. [IITpuxXoBOe wu3oOpakenue penbeda BOCHPOHIBECTH
B Ie4aTH 3HAYHTeNBbHO JIerve, TaKk KaK OHO He TpebyeT HH pacrpo-
Boi ¢dororpadun, HH caoxHON perywmn. Hecnyuaiino mnosToMy
cKasjel Ha TomorpadHueckHx KapTax, a WHOIKA ¥ penbed Ha HeKo-
TOPHIX TEMATHIECKHX Kaprax (TYPHCTCKHX, WCTOPHUECKHX M IP.)
BRINIOJIHSTIOTCS] B LUTPHXOBOM H306p a’KeHHH.

W3BecTHO, UTO CoueTaHHe OTMBIBKM C THIICOMeTpHel obecrmequ-
BaeT HaMJYUWIYIO [JIACTHKY H300paeHMs Ha KapTax, HO UHTae-
MOCTb THIICOMETPHYECKHX CJOEB TIOJ, OTMBIBKOH yXynmaercsi, M
IpHMeHeHHe WTPHXOBKY Ha 3THX KAapTaX BMECTO OTMBIBKH HMeEeT
SIBHOE NPEUMYIIIECTRO.

MIrpuxoBoe H3oOpakeHue HanOOsee HaTJALHO H YHTAEMO, €CJIH
OHO BHIIOJIHSETCH NPH YCIOBHH GOXOBOTO ocBellenusi. lomonHenwe
OTMBIBKM OTUETJIMBHIM IUTPUXOBEIM DHCYHKOM CKaJ, OCTPHIX Tpeb-
Hefl XpeGTOB M HX OTpPOroB, PacCUIeNHH, AHA YUIETHH 3HAUHTENBLHO
YBEJHYHBAET SICHOCTh M BEIPA3HTENBHOCTh MJIACTHYECKOro H3obpa-
JKeHHs penbeda. DxcrmepuMmeHTH, npoeefenuute I1. A. Cxsopuo-
BEIM, [OKa3a/jH{, UTO MPOPUCOBKA KOHTYPOB XapakKTepHBIX CTPYK-
TYDHBIX JIHHHII penbeda, TeHeBas NpPopaboTKa NHA PEUHLIX MOJHH,
pasnensonluX TOPHbBle MAacCHBBI, Ha¥Ke IOcae pacTpoBoit dororpa-
(UH COXpaHAIT OTYETIHBYIO KapPTHHY Kak JHerasell, Tak H KpYI-
HEIX hopM penbeda.

Hrna ortobpaxkeHHss XapaKTepHBIX OcOOEHHOCTeH TOPHOro JaHi-
wadra IT. A. CxBOpuUOB mpednaraj HCNOJNb30BATh JeErkKHe UITPHXH,
TMOAYEPKHBAIOIINE H3Pe3aHHOCTh, CKIAAYaTOCTh, CIOHCTOCTH (OpM
H T. 1. OH Kokasan TakKXke BO3MOXHOCTb COBMECTHOTO H306pake-
HHA OTMBIBKH pesibeda u neca. [IpyHHMAas 3a OCHOBY HM306paKeHHs
Jleca IUTPUXOBOM PHCYHOK pasnuyHOH GOpMHE  (HOJYKpyribe
LITPHXH — AJIS1 JIUCTBEHHBIX JIECOB, BEPTHKANbHBIE IUTPHXH — AJS
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XBOHHEIX), & TAKKe MONYCKAs ONpemeeHioe NpeyBelHueHHe pas-
MepOB LUTPHXOBOIO PHCYHKA Jieca Ha yueOHBIX, TYPHCTCKHX H HEKO-
Topeix Apyrux Kaprax, Il. A. Cxkeopuos po6uBascs rapMOHHYHO-
CTH COYeTaHHs] OTMLIBKH ¢ H3o0pax<eHHeM Jeca. [Ipy 3TOM IUTDPH-
XOBKa Ha TeHeBbLIX CKJAOHAX OblIa (oJee TOJNCTOH H TyCTOH, yeM
Ha OCBELIEHHBIX CKJIOHAX peJsbeda, 4TO MO3BOJIHJIO YCHIMTL IJja-
CTHKY U300paxeHust B LIEJOM.

Oco6oe MecTO B CBETOTEHEBOM H300paKeHHH pejbeda 3aHH-
MaloT CKaJlBl — BEIXOJALI Ha IOBEPXHOCTh TBEPALIX KOPEHHBIX I10-
poA, uMelonuX OOJbLLIYI0O KPYTH3HY H pacujedeHHOCTb. OOBIUHO
OHH HMeT 6oJbLIOe PaclpOCTpaHEHHe B BEPXHHX ydyacTKax rop,
rae Haubosee CHJALHO [POSIBJASETCS paspylleHue [OpPOA, YacTo
BCTPEYaloTCs TaKXkKe IO CKJIOHAM rop H B JOJHHAX TOPHBIX peK.

Ckanbl MOTryT HMMETb pPas/iMuHble, HHOUZA CaMbie IPHUYIJUBHIE
dopMBl. B BBHICOKOrOpnbsiX OHH 3aHUMAIOT OGIIHPHBIE YYaCTKH
B BHJE OCTPBLX, 4acTO 3a3y6peHHmIX rpeGHell. CKIOHBI TaKHX CKa-
JIHCTEIX YYacTKOB MOTYT OBITh IOUYTH OTBECHEIMH B BHJE DPOBHBIX
CTEHOK HJIH CHJBHO pasjpobJIeHHEIMHE TpeILHHAMH, pacIUeIHHaAMH.
B saBHCHMOCTH OT Xapaxrepa NOPOX, CHAraloulHX CKaJk, OT BH-
BEeTPHBAHMUS W MHOTHX IPYTHX NPHYHH (POPMBI CKAJHCTOH NOBepX-
HOCTH MOTYT OLITh POBHBIMH, YIJIOBATEIMH, OKDYIVIEIMH, CTyIeHua-
THIMH HJH B BHJAE BBHICTYIIOB, CTOI00OB M T. I. Doapluiaa pacuJe-
HEHHOCTb ITOBEPXHOCTH CKajJ XOpOLIO NepemnaerTcs UITPUXOBKOH,
B TO BpeMs KaK OTMLIBKA M TOPHSOHTANH He 00ecneumBaior
JKeJIaeMOro HarJsiHOro usofpakenus. KpoMe 3Toro, WTPHXOBOH
PHCYHOK JOCTATOYHO XOpolIo, Oe3 H3MeHEHHH IepeNaeTcsl NpH
meyaTH, a B CJIyyae COYeTaHHs C TOPH30HTAJAMH He TpeOyeT KaKoH-
JHO0 YCIOXKHEHHOH TeXHOJOTHH BOCHpOM3BeNeHHs. [TosToOMy IUTpH-
X0BOe HM300parKeHHe CKaJj, HecMOTPs Ha TPYLOEMKOCTh HCIIOJHe-
HHsl, MPOYHO BOULIO B MNPaxkTHKy Kaprorpaduu, oco6eHHO Ha TO-
norpauyeckux KapTax.

Ilpr wus06pakeHHKH CKajJ MTPHXOBKOH  IOJYYalOT TeHeBOH
pucyHOK. PasnuyHble rpajanuy CBeTOTeHH 06pasyloTcs B 3aBHCHMO-
CTH OT TYCTOTH M TOMIHHL IITPHXOBKH. CBeTOTeHeBOe M300pake-
HUe anbOuicKuX GOpPM CKaluCTOro penbeda CTPOHUTCA NPH yCJjo-
BHH GOKOBOTO CEBEPO-3aIlaJHOI0 OCBEILEHHS CO CJIeLYIiOUIMM pac-
npefie/ieHHeM CBETOTEHHW: Ha OCBENIeHHOM M IOJNIYTeHEeBOM CKJIO-
HAX — «YeM BHILIE H Kpyde, TeM CBeT/iee»;, Ha TeHEBOM — <«UeM
BHIIIE H KPyYe, TeM TeMlee».

IrpuxoBka npd H306pazKeHHH CKajd HOCHT pAasjHYHLIE Xa-
pakTep Ha KapTaX MeJKHX M KPYNHBIX MaciuTaboB.

HM3-3a neboabuiofl miomany M306paKkeHHs CKaJ Ha KapTax Mednl-
KHX MaclTaboB IUTPHXOBKY BHIIOJHSIIOT OGBIUHO IIO rpeGHAM Xpel-
ToB ¥ uX orporam (cM. puc. 120). IITpUXOBKY HAHOCAT B BHJE
OYHKTUPHEIX JIMHHH C mepeJoMOM B MecTax, Tle OT rpebHs OTXO-
OST OoTpord. M3noM BHIMOJMHSETCS B CTOPOHY TEHH, IITPHX Iepe-
XOAHT B TOYkH. Ha OCBeleHHHX CKJIOHAX NOJHOXKME cKajJ H3o6pa-
KaeTcd CKOOOOGPAsHBIMH  IITPHXaMM, OT KOTOPEIX B CTOPOHY
rpe6HsT OTXONST JIHHHH OTPOrOB M NpoMoKH. Ha ocBeleHHOM CKIOHe
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JIMHUH OTPOroB, KAK NPaBWIO, He JOXOAAT [0 rpebHs, HA TeHEBOM —
H3006parxkaloTcs OT BEPIIHH 10 NOLHOXKHE. Bosbiuast HarIsiAHOCTD
cKanucroro sybuaroro rpe@Hsi AOCTHraercsi ¢ IOMOIUBIO HeBoJb-
LIOro NOJYNEepPCleKTHBHOr0 PHCYHKA MHKOB, BEDIIHH.

Ha kaprax KpymHEX MacliTa6oB H306pa’keHHe CKaJ INTPH-
XOBKOH BBINOJIHSIETCS II0 PHCYHKY TOpH3OHTasell. BBHAY GOJbLIOH
KPYTHSHBL CKaJ IO MX H300paxKeHHIO NAIOTCS TOJbKO KPaTHBIE IO-
pHusoHTanH. Pe3kue cKanucTele GOPMBI OGYCAOBIHBAIT YIIOBATHIE
pHcyHOK ropusoHTased. IIpaBuabHOMY u HarsgHOMY H306pasKe-
HHIO CKaJl CIOCOOCTBYET HCIONL30OBAHHE a3PO(POTOCHUMEKOB, (HOTO-
rpadHil H PECYHKOB TAHHOrO paiioHa.

Hsobpaxenne cxkan Ha TronorpadHueckdx KapTax CIOCOGOM
IITPHXOBKY BHIIOJIHAETCS B caeaylomeM nopsiake (puc. 121). Bra-
yajie BBIIOJHAKT Hanbojee BLICTYNAloINMe IMHUKH H 3yOUB rpeGHS
[0 BO3MOXKHOCTH INOJYNEPCUEKTHBHEIM DHCYHKOM HeOOJLIIHX pas-
MepoB, YyTOOLl He NOBJHATh HA TOYHOCTb M300paKeHH. 3aTeM IpPO-
BOIST CTPYKTYpHBIe JIMHHH: [10 rpebHAM — TOJCTHIE, B Cayuae 3a-
3y6peHHOro rpe6Hs — NPepPHBUCTEE LITPHXH C H3JOMOM B CTOPOHY
TeHH, N0 TaJbBeraM — CIUIOIIHBIe. Ha ocBelleHHOM CKJIOHe TOKa-
3BIBAIOT TOJBKO Haubojiee XapaKTepHbIe CTPYKTYpHBIE JHHHH. OHH
HawTed ¢ or60poM M MeHbUIEH TOJNLIMHON JHHHHE.

(24

Puc. 121. Merojuka BBYEDUHBAHHA YCJOBHOIO 3HaKa CKaJuCTOro pejbeda Ha
TonorpadHyeckol xapre:

a — U306paKeHHe CKANHCTOr0 peabeda ropHaouTassiMH; 6 — HaHEeCCHWE CTPYKTYDHHIX JIHHHH;
8 — WTPHXOBKA 34TEHEHNLIX CKJAOHOB; 2 — o6u{ast npopaGoTKa PHCYHKA
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[TonHOXKMe cKall B 34BHCHUMOCTH OT YETKOCTH TPAHHIUB MOMKET
u3o0pazxKaThesd WTPHXaMHU HJAM TouKamu. Todkamu, mepexomsiiMu
B YCJIOBHBIM 3H4K OCBIIM, IOKa3bIBAIOTCS NOJHOMKHS CKal ¢ He-
SICHO BbIpaXKeHHOH rpaHuueil.

Mexny CTPYKTYPHHIMM JIHHHAMH, OIPAHHYMBAIOIIHMH IPaHH
CKaJHCTHIX (POPM, HA TEHEeBHIX H INOJYTeHeBLIX CKJIOHAX IIPOH3BO-
IMTCS TeHeBas LITPHXOBKA. B pesyabrare coapgaercst CBETOTEHEBOH
naacTHuecKudil pucyHox. Ha TeneBHIX CKIOHAX WTPHXH BBHINOJHSIOT
yaue ¥ TOJLLe, Y BEPIIHH X rpebHell TeHeBHX CKJIOHOB OHH MOTYT

e
A oy ]
=

w.

Puc. 122, Tlpumephl uzobpazkennst GopM cxajucroro peabeda Ha Tomorpadhuye-
CKOH KapTe:

a — CKaJHCThie BEPLWHHL; 6 — cKaJucThle XpeOThi; 8 ~ cKaaHcThle OOPBIBLY, 2 — CKaJHCThle
YCTYIILI; @ — nnacToBble oﬁpasonanmn B CKaJax, € -— CJHOHCTOCTL Ha CKAJUCThIX CKIoHax,

Jit — cKanmuCThle MOBEPXHOCTH; 8 — CKaJLI-OCTAaHIbl, U —~— mahKkd; K — ranGoBLIe  CKAAB, 4 —
KaMenuerast MOBepxXHOCTh; M ~— KaMellHcTass POCCLINL; A — KaMeHHas pPCeKa
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CAUBATBCS, 06PAsdyst HHTEHCUBHYIO TeHb. K MOLHOKHIO WITPUXH CTA-
HOBSITCS TOHBIE M HEMHOTO pexe (BJAHAHHE BO3JYLIHOH Nepcrex-
THBHL). Ha nosyTeHeBHX CKJIOHAX HITPHXOBKA JOJXKHA OBIThH TOHBILIE
H pesxke IITPUXOBKH TEHEBBIX CKJIOHOB. [lJs TOro 4toGH rOpH30HTAJb
B 30He TEHH YHTasach, IpH TEHEBOil LITPHXOBKe C OJHOH CTOPOHBI
KaxcAofl TODH3OHTAJNH OCTABJSIETCS TOHKAS CBeTJasl IIOJIOCKa, IO
KOTOPOIl Jlerko NpocyefuTh ee xXoh. Ha oCBelleHHBIX CKJIOHAX IIO-
Ka3bIBAIOTCSl HamboJiee KPYNHble pAaCHIeJHHB HJIH rpe6HH, T. €.
TOJILKO CTPYKTYDHBIE JIHHHH.

[Tpu orobpaxenuu xapaxrepa HOPM CKAMHCTOrO penabeda 60Jb-
IIoe 3HAYeHHEe HMeeT Halpas/eH#e WITPHXOBKU. CTPOrux IpaBHI
0 HanpaBJ/ieHHH HeT, HO NOJMeYeHO, UTO BepTHKaJbHAfA IUTPHXOBKA
(mepmeHAMKYJAAPHAsA K TOPH3OHTAJAM, IPeGHIO M TaJIbBETY) XOPOIIO
IOAUePKHUBAET YCTYIE, BOTHYTHIE CKJIOHBI; IOPH3OHTaJbHas (Ia-
paljiejpHas TOPH30OHTAAAM, TajbBery H IPe0OHIO) — IOJOrHe IO-
BEPXHOCTH M BBINYKJIBIE CKJIOHB. B 3aBHCHMOCTH OT SKCIO3HUKH
CKJIOHA AOJ2KHA H3MEHATbCH M TOJIIMHA IITpuXoB. [IpoMomHuH, 6o-
PO3[Bl, CJIOHCTOCTb M TPEIIHHOBATOCTb NOAUEPKHUBAIOTCS IPOJOJb-
HBIMH WTpHXaMH. YTo6bl 0TOGPa3uTh XapakTep MOBEPXHOCTH, 3TH
INTPHXH JOJKHLL NpeobafaTh HaJ TEHEBOH IITPHXOBKOHA (pHc. 122).

§ 87. KAPTOTPA®HYECKHE MATEPHAJIbI, HCMOJNb3YEMBIE
NMPH OTMBIBKE PEJILE®A

OrtMmbiBKa pesbeda 3HAUHTENBHO OOJErdaercd, ecaH HMeeTcsl roJy-
Oas konus ¢ HM300pa)keHHeM pesbeda TOPU3OHTAJISIMH, 4TOOHI HC-
NOJIHUTEJb OTMBIBKH MOI' HHTATb IIO PHCYHKY I‘OpHBOHTﬂJIeI:I THIIBL
H GopMmbl penbeda, MbICJEHHO cO34aBasg ero IPOCTPAHCTBEHHLIH
06pa3. YclelHOe BHINOJHEHHE OTMBIBKM pelbeda ofecreyuBaeTcsl
XOPOLIMM 3HaHHEM TEODHH TEeHEeBOH NJaCTHKH (BHAOB CBeTa M OCBe-
IleHKH, TeHeH, MPHHIUIA BOSAYIIHOH MEPCIEKTHBH M T. A.) H BJja-
JeHHeM TeXHHUeCKHMH CIOcOo6aMH IOJYTOHOBOTO H300paKeHHS.

B npoliecce BHIIOJIHEHHSI OTMLIBKH pesbeda HeoOXOZHUMO TaKiKe
PYKOBOACTBOBATbCS H300paxeHHeM pPeyHoH ceTH, 6eperoBOH JHHHH
MOpeH M 03ep, HacesJeHHBIX INYHKTOB, JMJOPOXHOH CEeTH, TpaHHIL.
B Tex cayyasx, Korja Kaprorpadguueckasg ocHOBa He ofeclevH-
BaeT BEINOJIHEHHsI OTMBIBKH, NPHBJIEKAIOTCS APYTHe Kaprorpadmude-
CKHE W JHUTepaTypHhle Martepuajbl. [IpH 3TOM OCHOBHEIMH CJENYET
CUHTATh KapThl C MNJ4acTHYeCKHM H306parkeHHeM pedbeda, THICO-
MeTpHUECKHe KADTH, peibedHele MoAenn. B kauecTBe HONOJHHTENb-
HBIX MATEpHaJOB ONpEAEJNeHHYIO IOMOIb MOLYT OKasaTb aspo-
CHHMKH, (oTorpadmuu, PHCYHKH, reorpaduyeckHe OIMMCaHHA.

Vrorpa npu NOArOTOBKe K OTMBIBKe pefbeda NPHXOLHTCS NPH-
ferath K COCTaBJeHHIO oporpaduueckoil cxembl. Kak mpasuio, sTo
IPOHCXOAUT INPH OTCYTCTBHH HEOOXOAMMEIX IS OTMBLIBKH KapT-
marepuanoB. Ha oporpaduueckoff cXeme BBIJEJSETCS OCHOBHOE CO-
nepkaure penbeda: oporpaduueckue paiounl, xpeGThl, BepIUHHE,
nepesanbl. JlaeTcss xapakTepHCTHKa XpeGTOB: IJIaBHBIE, BTOPOCTE-
MeHHble, C OKPYLJEIMH HJIH OCTPLIMH OYepPTaHHAMH rpelueil m ap.
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(puc. 123). 3uaqmc.nbnyzo IOMOIIb TpPH OTMBIBKE, 0COGEHHO Ha
ocHOBe 0e3 ropH3oHTaJIell, OKas3blBaeT H306paxKeHHe PEeYHOH CeTH.
Opuentupysice mo m3ruGam pex H oporpaduueckodl cxeme, Jerye
BBLIZEINTE OTPOTH INIABHOrO Xpe6Ta, HX NPOTAMEHHOCTh H TaKHUM
06pa3oM HOCTOBEPHO OTOOpPA3HTh OTMELIBKOM ruiaBHbIfl xpe6er,

ger  3nax HaseanHe

1)

0 -

g’g TpaHHubl 00OrpacHIeckux paroHos
x

fasHeHWHE HANDABIIEHHA CTPYKTYPHSIX
DMHHM,COXPaHAIQULHECH HA KapTaX cambix
MENKHX MAcWTaoos

YepHbiit

}wxim k|

OTHOCHTENLHBIE BbICOTb! XPEBTOB, N0 KOTOPLIM
NPOBOARAT HANPABNEHHA CTPYKTYPHbIX NHHWH:

Haubonbwme

cpepHue

HeBonbuwHe

Xpe6Tbi ¢ OCTPLIMK rPedHAMK

XpeB7bl © MATKHMU 04EDTAHWAMM

XpebTbl ¢ BCHMMETPHYHBIMI CKRNOHAMM
(WTpHXOBKa LaHa B CTOPOHY KPYTOro CitACHa)

Yerynsl u oBpiisst

Q.
o ® o OTMETKH BLIGOT
X
X Nepesant:

L * Notyxwue ByNkaHs
x| 0 ny6oko BpeaaHHble BOAHHEI
3 SR ¢ KPYThIMU CKNOHaMK
3

7,
SNy 111110 Meswrophsie Bha bl W WMPOKME AOHHGI PeK

4 P P

Puc. 123, Yenosuue 3uaxi oporpaideckof cxeMbl

Bee marepuanbl, ucnosbsyeMmble IpH NOLTOTOBKE OPUTMHAJA OT-
MBIBKH, HOJUKHE OBITh NPOAHAJH3HPOBAHBL H KPHTHYECKH OIIEHEHHI
MO MOJIHOTE COAEPKAHHS, LOCTOBEPHOCTH, a TAKXKe MO cnocoly u
KauecTBY M300pa’keHHs Ha HHX pesbeda.
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§ 88. TEXHUKA U METOJHKA TEHEBOTI'O
W30BPAXEHUS PEJIBE®A

Tenesoe n3obpaxkenue pesbeda, BLITOTHSIEMOE PA3THUILIMH CIIOCO-
6aMi (WTPHXOBKOM, TYMIEBKOH, OTMBIBKOH W 1IpP.), Tpe6yeT cOOTBerT-
CTBYIOIHX HHCTDYMEHTOB, MATEPHAJIOB H CHEUHAJbLHON TEXHHKH HC-
nonnenus. B coBpemMenHOR Kaprorpaduu CpeiM TEeXHHUECKHX
MIPHEMOB MOJyYeUHsT CBETOTEHEBOTO HM300paKeHHs BeAyllee MecTo
3aHsaNa OTMEIBKA.

OTMBBKA BHIOJHAETCH TyTeM HAHECEHHS TYINEBOTO MasKa H
TOC/IEYIONIero pa3MelBa ero Kpaes. JIJiss OTMEIBKH MOMKHO HCIOJb-
30BaTh TYIIb CYXYI0 B IaJI0YKaX HJH TJIHTKAX, KOHUEHTPHPOBAH-
HYI0 WM aKBapeJbHEE KpackH. B HacTosiliee BpeMsl IpeamnouTe-
HUe OTHaeTCd 4YepHOR KOHUEeHTDHPOBAHHON TYIIN, BHIYCKaeMOH
B To6uxax. OHa uMeeT HeOOXOAMMBLIH HMHTEHCHBHHIH uepHBHIH LBET
M JIETKO Pa3BOAHTCSA B BOJE JO HYXKHOH I'yCTOTEHL.

OTMBEIBKA TPOHM3BOLHTCS Ha UepTeHON Gymare, nMmeromell Tsep-
IYI0 TIOBEPXHOCTh H POBHEIH Oenblft ¢on. DTHM YCJIOBHAM OTBe-
yaer Gymara ueprexuas «l['03Haks, pyuHOro mnonuBa (BaTMaH).
B 1poW3BOACTEEHHEIX YCJOBHSX IPH TOATOTOBKE OpHUTHHAJa OT-
MBIBKE peJbedha OymMary HaKJIEHBAIOT Ha KecTKylo ocHOBY. Ilepen
pa6oroit nmoBepxHOCTs GyMaru NPOMEBIBAETCH BOAOH.

ITpu OTMEIBKE NPHMEHSIOT KDYTJIBle KHCTH, HMEIOIIHE YNPYrue
BOJIOCKH H JIAIOlHe TPH CMauyHBaHHMH OCTPLI KoHen. Ias paboThl
YIOGHO HCIONB30BATh M ABYCTOPOHHHE KPYrJIble KHCTH PasHBIX pas-
mepoB, oT Ne 6 no Ne 11. ITpu sTOM Menbuasi KHCTb NPHUMeNseTCs

a

=) (el G-

Hanpasnerue cseta’

;o PRV R

Monepedtbli

= V% %%7777 %
CKNOHA
1 2 3

Uscbpaxenue

8 FOPU3OHTANSX
# Hanpasnexne
OTMbIBKH

Puc. 124. Kucrouka AJs OTMBIBKH (a); TeXHHKAa OTMBLIBKH B 3a-
BHCHMOCTH OT Xapakrepa peiiseda (6)
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IJ1s  HaHeceHWs1  TymHM, O0jwias — IJIs  pasMbiBa  Maska
(puc. 124, a).

ITpn u306pakeHHH BEICOKOrOPHOrO penbeda M CKATHCTHIX yua-
CTKOB METOAOM TeHeBONl IJIACTHKH HCHOJb3YeTcss TaKxKe pyuka
C YepTeXXHLIM IepoM. B mpouecce OTMBIBKE B KauecTBe BCIIOMOra-
TeJBHOrO MaTepuana HeoOXOXAMMO MMETh HPOGHYIO H NPOMOKATENb-
Hy1o 6yMmary.

Texnuxa oTMBHIBKH cocToMT B caepyiomem. Ilepex paBotolt o6e
KHUCTH CMau¥BalOT BOZOH, HM36BITOK KOTOpOH yGHpaloT NpoMoKa-
TenbHON 6ymarofi. 3aTeM Ha MEHBUIYIO KHMCTh HAOHPAIOT TYUIL U
NPOBePAIOT ee IycToTy Ha npobuoit Gymare. TospKo mnociie 3Toro
HaHOCAT TYLIb Ha OPHIMHAN OTMBEIBKYU. He MO3BONMAA 3aCOXHYTL
TYyLIeBOMY MasKy, PasMBIBAIOT ero Kpall gHCTOH BJIAKHOH KUCTBIO
Gospurero pasmepa. Cienyer NMOMHMTB, UTO H3JIHINEK HJIH HEJIOCTa-
TOK TYIIH M BOIB Ha KHCTSX YXYAINAIOT KauecTBO OTMBIBKH. Tylue-
BOMl Ma30K JeNaloT TOJBKO B ONHOM MeCTe, B IIPOTHBHOM Clyuae
OF 3aChIXaeT U Pa3MbBa He TMOJyUaeTcs.

B saBucmmocTn OT xapaxrtepa nsofpaxkaeMmoil Gopmu peaseda
DPasMBIR BGLIIOJHSIOT [0 ONpEeJeNeHHBIX TPAHUI B OAHY WJIM pas-
1IbIG CTOPOHH,

VYcnemnuo#t pa6ore crocofCTBYET TakKe NPaBHIbHALA opraHn-
3aius paGouero Mecra: CBeT W KapTMAaTepHaJkl PaclogaraioT cJaesa,
TYIIb, KHCTH, GAHOUKY ¢ BOXON, MPOOHYI0O W NPOMOKaTeNbHYIO 6Y-
Mary — cnpaga.

MMupokroe BHenpeHHe NJACTHKOB B Kaprorpaduio CnocoGCTByeT
TPHMEHEHHIO TP NMOATOTOBKE K HM3JAHHIO HEKOTOPHIX KapT TYIIEBKH
BMECTO OTMBLIBKH. MHOrma 9TO [HaeT ONpPEeNeseHHYI0 SKOHOMWIO Bpe-
menn. Kaxr yxe oTMeuasoch, TyIIeBKA MOMKET BBITOJNHATLCA Ha
pasiHuUHEK MaTepuanax (6ymare, mIacTyke C 11epOXOBATON NOBEPX-
HOCTbIO) TYIIEBANLHBIM MJ¥M rpaduTOBHIM Kapaupamowm. [las mony-
UeHHS NJTABHBIX NEPeXoX0B OT CBeTa K TEHH TPHUMEHSIOT pacTy-
IEBKY ¢ OCTPHIMY M MSATKHMH KOHIAMM H pesuHKH. UTo6rl u306pa-
JKeHMe He CMashLBaJjoch, NpH pabore HON PYKY NOIKJIAABIBAIOT
oymary.

TexHUKa OTMBLIBKH 3aBHCHT OT Xapakrepa ¢dopm pesabeda. [To-
ACHHUM 3TO Ha TIPHMeEpe 3eHHTaJbLHOro, OTBecHoro ocpemenus. [Ipn
HAJHUYHH SICHO BBHIDAYKEHHOH OpOBKH Ha CKJOHE Ma30K TYUIH Ha-
KNaALIBAETCS HA MeCTO MaKCHMaNbHOH KPYTH3HBI TOj OPoBKOH,
BLOJL €e KOHTYPa, W Pa3MHBIBAGTCS BHH3 1O CKJIOHY (pHc.124,6-1).

Ecan y cKJIOHA MMeEeTCsT UeTKO BLIDAXKeHHas IOAONIBA, TYLIEBOI
Ma30K HAHOCHTCS Ha MeCTe KPYTOro CKJIOHA V MOIOWBH BIOJL ee
KOHNTYpa M Da3MLIBaeTCss BBepX no ckaony (puc. 124, 6-2).

B cayuae ecaH KPYTOil CKJIOH NJIaBHO NMEPEXOANT B Nojoruit, ma-
30K TYIIM HAHOCHTCS BIOJbL CAMOTO KPYTOTO MecTa H Pa3MBLIBAeTCs
B CTODOHK YMeHBUIEHHMS KDYTHSHH, T. €. KBepXy ¥ KHH3Y
(puc. 124, 6-3).

KauecTBO TEHEBOTO Hsoﬁpa}KeHHﬂ penbeda B 3HAYUTENBHOMH
CTeNeHH 3aBHCHT OT METOJMKH BHIIOJNHEHHS OPHTHHala OTMHBKY.
[Tepen mauvanom paboOThl BO3HHKAET HECKOJLKO BOMPOCOB: KaKOBa
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HoJisKHA O6BITH cTeneHb OGOOUIEHHS OTMBIBKOM pPHCYHKa TODH30H-
Taself, oOTMHBATh 0O KOHLA KaxkIyio JeTalb penbeda HIH HeaaThb
3TO TOCJEeN0BATEJ]LHO HA HECKOJBKHX Jeransax, HakJalblBaTb JH
TeHb TIO0 BCceMY XpebTy WJIHM TOJNBKO IO OTpOra, KJacTb JH Tyule-
BOW MAa30K LEJHKOM HWJH 110 9acTaM, KakKofl WHTeHCHBHOCTH OpaThb
TYWB H JP.

[Tpouece Tenesoro wu3o6paxeHnss — npouecc Teopueckuil. ITo-
3TOMY TDPYZHO TOBOPHTb O KaKOH-JIHOO CTaHAAapTHOH TNOCJaenoBa-
TeNBHOCTH NpHeMoB. HMcnonmHuTenb IOKEH MOCTOSHHO aHAJIH3HPO-
BaTh cO3laBaeMoe M300paxeHHe N IPHHHMATbL COOTBETCTBYIOLIEE
pellleHHe: THe-TO YCHJHTb TeHb, TNE-TO CIJIAJHTbL MEepexoj OT TeHH
K TIOJNIYTEHH | T. .

OfHAKO HeKOTOPHlE DPEKOMeHJalMH N0 METOXHKE OTMEIBKH
MOKHO HaTh. Hanmpumep, HelenecooOpasHo HAHOCHTL CEPYIO TOJOCY
(n Tem Gosiee TEMHYIO MOJIOCKY) To obmiefl TeHu xpe6Ta. dTO mpw-
BeJleT He TOJNBKO K ILIOXOH UHTAaeMOCTH fHerajelf B 30He oOuedd
TEHH, HO M HCKAa3UT [efCTBHTENLHOE paclpejesNeHHe CBETOTEHH.
C camoro Hauana cHefyeT HaBaTh IMOJYTOHOBHIE NMEPEXOABI, a He
HaKJIaJbIBATh TeHW POBHBIM (HOHOM.

JKenaresbHo crenaTh BHauajle JIETKYI0 OTMEIBKY 110 BCEMY OPH-
IHHANY., a He oTpabaThiBaTh A0 KOHLA KaXNIb# OTHENbHBIR yua-
cToK. B mpouecce paGoThl HYXKHO BO3BpAllaThCH K TePBOHAUAJNb-
HBIM Y4acTKaM H JopabaTHBATh HX.

Bo wmHorom kauvecTBo WM300paKeHHs penbeda 3aBHCHT OT CTe-
neHn o6Gofuenus. Ilocnenuss, B CBOIO Ovepedb, 3aBHCHT OT Mac-
mraba, THNA H HazHaueHHs KapThl. [TOCKOJBKY Ha OpHrHHaje OT-
MBIBKH MOT'YT BCTPETHTHCSl Da3jIHYHBIE THNE penbeda, BaKHO BhI-
IepxaTh eIHHYIo cTeneHb ofobuienus. Obobmenne bopm penveda
OTMBIBKOfl MOKET TPOM3BOLHTHCS KaK INyTeM OOBENUHEHHs He-
CKOJIBKHX (opM B ONHY, TAK M TIPHMEHEHHeM pAa3JUYHON HHTEH-
CHUBHOCTH 3aTeHenus. Hampumep, riaasHee ¢opMbl, raybokoe
pacuseHeHHe penbea moAUYepKHBAIOT GoJjee rycTofl TeHblO, a He-
KOTOpBIE TOJIYOCBEILEHHBIE YUYACTKH OCTABJSIOT COBEpPHICHHO CBET-
JIBIMH.

Ilpn n3o6paxeHWH BBICOKOTOPHOTO peJibeha Ha NEPBOM 3Tame
MOKa3bIBAIOT MMOJYNEPCHEKTHBHLIM — PHCYHKOM  BEpUIHHLI, TOTOM
CTPYKTYpHLIe JIHHHH rpebHell, XpeOTOB, AHHII MOJHH H pacIIeNHI.

Hns o6osnauenus TanbBera ynoGHO NMPHMEHHTEH CMJIONIHYIO JIH-
Huto. I'pe6HKI B COOTBETCTBHH C MX GOJNBIIEH pacuJeHEeHHOCTHIO H30-
6paxaloT TPePHIBHCTON JIMHWEH ¢ H3JIOMOM B CTOPOHY TEHH B Me-
CTe pacuyieHeHHs rpelHS.

Ha BTOpOM 3Tame TPOM3BOJUTCS OTMLIBKA NPH YCJIOBHH BOKO-
BOI'0 CeBEPO-3aIafHOro OCBellleHHs. BHauasne BBIMOJHSIETCA Jerkas
OTMBIBKA B 30HEe TeHW KHH3Y, 3aTeM YCHJIMBAaeTCss KOHTPACT CBETA
H TeHH no rpebHIO xpelTa.

Ha Tperbem sranme OTMEIBKa MOTOJHSIETCST INTPHXOBOI mpopa-
6oTkofl rpebHeill Xpe6TOB M pacIieJHH IO NPHHIHNY, ONMHCAHHOMY
Ha TepBOM 3Tane. Takoll TpHeM TIO3BOJIIeT HarJISAHO NOKAas3aTh
CKaJIUCTOCTb H 00JILLIYIO Pacu/IeHEHHOCTb BLICOKOTOPHOTO peJbeda.
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§ 89, NEPCIEKTHBbI ABTOMATH3ALMH NOJYYEHUA
CBETOTEHEBOI'O M30BPAXKEHHS PEJIBEDA

[Tonyuenne npaBuIBHOrO ¥ HAIMVISJLHONO IJIACTHYECKOTO U300paiKe-
Husi pesabeda TpebyeT BLICOKOH KBaNM(HUKALMH HCHOJHHTENS, BJa-
LeIoUero He TOJbKO OCHOBAMH CBETOTEHEBOro H306paixeHHs M 3Ha-
HHeM reoMop(OJIOrHH, HO H MMEIOINEro OlpeleseHHEle CIIOCOBHOCTH
K pucopanuio. TpyAHOCTH c€O3[aHMs MOJYTOHOBOTO H300pazKeHHs
3acTaBisieT kaprorpadoB HCKaTb CHOCOOB, AONycKalOLlHe aBTOMA-
TH3aUHI0 paboT. DTH NMOHCKH TpHBENH K pa3paboTke Tax HasbiBae-
MOl aHaJlUTH4YeCKOH OTMBIBKM.™®

[ToneiTkH 060CHOBATH MaTeMaTHYeCKHH €IOCO6 TEHEBOrO H30-
OpaeHHs NpPeANPHHHMAaNHChL LaBHO. B 1878 r. meMmeuxuft Kapro-
rpadp Buxear NpeNsONKHI pacCUMTHIBATL OCBEIIEHHOCTH [ TOUeK
3eMHOH INOBEDXHOCTH IO H3BECTHOH H3 c(epHYecKOH TPHrOHOMET-
pux Qopmyse, HCXOAS M3 TOTO, UTO OCBEUIEHHOCTb IPOMOPLHUO-
HaJbHAa KOCHHYCY YyrJia MeXIy HOPMaJplo K JyyYaMH CBeTa
(puc. 125, a):

H =cose=cosacosb-sinasinbcosc.

[lpu ycnoBunm majeHHs Jydyell cBera C ceBepo-3amajga IOJL Yr-
JoMm a=4b° ¢opmyaa ynpouiaercst. i BLIYHCJIEHHS OCBEUIEHHO-
cti toukn O BesMuyMHA yrjia b HaxoAuTcsa Mo Macuiraby sanoxe-
HUS, ¢— H3MepeHHeM yrja Mexjy HalpaBJjeHHeM CBeTa H IOpu-
30HTANBI0. 3HAUEHHS OCBELIEHHOCTH 3HAYHTEJBHOIO0 YHCJAa TOUYEK
NO3BOJSIOT NPOBECTH Ha KapTe H30(OTH (JHHHHM PaBHOH OCBeleH-
HOCTH) M B HTOTe NOCTPOHTh OO'BEKTHBHOE IJacTHyeckKoe H3obpa-
skenre, Crnoco6 Buxessi B cBoe BpeMsl He HalleJ NPaKTHYECKOIo
NpUMeHeHHsl BBHAY OOJLIIOrO KOJHMYeCTBA BhlUHCAeHUH. B orTnunune

Hopmans

a N

Beptukans
5 2

Jyy ceera
AN
S N ¢

RV

3>
Puc. 125. XapakTepHCTHKE BEKTOPa CBETA:

2 — 3aBHCHMOCTb OCBelfeHHOCTH Toukd O; 6 -— pasrpadira KapTbhl M HapaMeTpht
aunb

* Yoéli P. Analitical hill shading (a cartographic experiment),— Surveing
and mapping, 1965, N 4.
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OT LaHHOTO crnocofa B aHAJNUTHUECKOH OTMBIBKE HA OCHOBAHHM BEK-
TOPHOrO aHaJiu3a OoNpeaensieTcsl OCBEUHIEHHOCTh He TOoUeK, 4 MaJibiX
[IJIOCKHX IJOIIAAHBIX 2JIEMEHTOB KAapPThI 11O (popmy.ne

H =cose=(—3S,a,b,— S,a,b.+ S:a,b,)/
/ ’\/(azby)2 +(abz)? + (aeby)?,

rie Sx, Sy, S;— KOMIIOHEHTL eIHHHYHOTO BEKTOpPa CBeTa NpH 3a-
JauHoM yrie HakjioHa JgydeH cBeTa; @y, by — NOCTOSIHHBIE KOMIO-
HEHTH BEKTOPOB a4 H b, ompefensiomivecs N0 KapTe c 3aLaHHOM
rycToTodl pasrpadku (puc. 125,6).

KommnoneHTE @, # b, BBIYHC/IAIOTCS HHTEPNOASALHEH YIJIOB KBaj-
PaToB OTHOCHTEJBHO TOPH30HTaNeH, HO MOTYT OHITH B3ATH HeIO-
CPEHNCTBEHHO CO CTePEOCKONMYecKOi MOjeNH Ha CcrepeoapTorpade
C 3JIeKTPOHULIM perucTparopoM. [Tochesunil mepenaer moJyuyeHHbE
BHICOTH Ha nepdokapTet IBM 1/ nocaeAyiollero BHEIYHCJEHHS
HHTEHCHBHOCTH OCBeLUEHHSI.

ITonyueHHBIM 3HAYEHHSM KOCHHYCOB (MHTEHCHBHOCTH OCBelle-
HHS) NPHCBAMBAETCS COOTBETCTBYIOMIAS TIIOTHOCTb CEPOroO IiBeTa M3
doTorpadudeckoll KIMHOBUAHOH mKkajabl, QOYHKUHOHAJbHAS CBASh
MeX1y HMHTEHCHBHOCTBIO OCBeLeHHA H IIOTHOCTBIO H300parKeHHs
D Bripaxkaercs gopmyoit

D =1log (1/cos ) = log (1/H).

UesnoBeyecknil ryas xopolo pasjnyaeT He Oogee 20 cryneHei
OT uyepHOro Ao Gesoro. B mpocrefilieM ciayuae KBaZpaThl pasjHy-
HO#l MJIOTHOCTH CEPOro IBeTa HAKJEeHBAIOTCS Ha COOTBETCTBYIOLLHE
MecTa pasrpadxu xapThl, B pesylbTaTe 4ero HoJygaercs MO3aud-
Hoe H300pakeHwe, KOTOpOoe 3aTeM (ororpadHpyercss ¢ yMeHblue-
HUEM C IeJIbI0 MOJYUeHHs CIJIAXKeHHOTO H300paiKeHH.

Oxpyraennble 3BM 3HaueHHs HHTEHCHBHOCTH OCBEUIEHHS KaX-
JOr0 3JeMeHTa IJIOWIAny IOpPH TIOMOIIHM aBTOMAaTHYECKOTO KOOp-
fuHatorpada ¢ oco6HM YCTPOHCTBOM MOXKHO npeo6pa3oBaTh
B rpaduueckyo cdopMmy. B paccmaTpuBaemoM cayuae 6oJjiee pauHO-
HaJbHBIM IIPEACTABJSETCS I[OJYYEeHHEe pa3JIHYHOA IJIOTHOCTH H30-
OpaxeHHST C HCIOJbL30BaHHeM (OTONPOEKTHPYIOLIEH TIOJIOBKH HC-
HOJIHUTEJbHOrO NPHOOpA, HMEIOUlero Ha60op HeraTHBOB C DPasiuy-
HOIl TMJOTHOCTHIO PacTPOBOr0 H306parKeHHs U CHOCOGHOTO NpPOeIH-
pOBaTh OTpeleNeHHYI0 SKCNO3HIHI0 Ha doTobyMmary.

Takum o6pasoM, miacTHUecKoe H300paikeHue pesbeda MOKeET
GEITh MOJYUEHO aBTOMATHUECKH Ha OCHOBE AHAJUTHYECKOH OTMBIBKH
IBYMsl NYTSMH: CHATHEM HCXOIHBIX NAHHBEIX HJAH C KapThl, HJHM CO
crepeomopienu. O6a myTH SBASIOTCA MOBOJBHO IePCIEKTHBHLIMAH.
Ocoforo BHEMAHHS 3aCHYXKHBAeT MOJYYeHHe MNJACTHUECKOro H30-
6paxeHnss peabeda CO CTEPEOMOLENH, [IO3BOJAIIEE NOJHOCTHIO
aBTOMATH3HPOBAThL Npolecc. KpoMme TOro, moJyueHHe CO CTEPEOMO-
JleJIH KOMIIOHEHTOB &, ¥ b, B OTJHYME OT KapTH JAeT PesyJbTaThl
HUCTHHHOM MOBEPXHOCTH, a He CTYNeHuaToH.

B Hacroglmee BpeMs Ha OTeYeCTBEHHLIX TONOrpathHyecKHx Kap-
TaX CBeToTeHeBoe HM300parmeHHe penbeda ne npuMensercs. Hcexiio-
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YeHHeM fIBJISETCSl YCJOBHEBIH 3HAK CKaJ, KOTODPBIH Iepefaerca WITPH-
XOBLIM PHCYHKOM. M3o6paeHHe cKaj Ha TONOKapTax B CHJY pas-
HBIX IPHYHH HMeeT PAN HefocTaTKoB. OJHOH M3 3THX NPHYHH $B-
Jsiercsl GOJbINAsST CJOXHOCTB NEPexoja OT H300pakeHHs CKal Ha
a3pOCHHMKE K IITPHXOBOMY INIACTHUECKOMY DHCYHKY CKaJ Ha
KapTe. BblloJHeHHe Ke H300paKeHHs CKaj B OTPHBE OT a’po-
CHHMK2 OOBIYHO NPHBOZHUT K IJIOXHM pesyabrartam. [loaTomy, Ha
Hall B3IVISA, NPUMEHEHHe aHaJUTHUeCKON OTMBIBKH Ha Tomorpadgu-
YecKMX KapTax, BO-NePBLIX, CJeNaeT IJacTHUecKoe H300paxeHHne
00BEKTHBHLIM; BO-BTOPLIX, SBUTCSI IIPOLECCOM, CONYTCTBYIOLIHM (hO-
TOrpaMMeTPUUYECKHM IIpOLeccaM, H, B-TPeThHX, C pPasBHTHEM aBTO-
MaTH3allMH CTAHEeT S5KOHOMHYECKH OTpaBAaHHOMN.

Ananus aHaJUTHYECKOH OTMBIBKHM IIOKAa3bIBAET OINpEIeNeHHOe
NPeHMYIIecTBO ee nepef doTtopenvedom. AHATHTHUECKAS OTMLIBKA
HCKJIIOUAeT, HaIpHMep, OTPHUATENbHOe BJHSHHE NafalollHX TeHed.
Hzo6pakenne IPH 3TOM HMEET OPTOrOHAJIBHYIO npoeknuio.  OxHako
aHaJMTHYeCKasi OTMBIBKA He JuUIeHa K HepoctaTkKoB. Ona «beapas-
JuyHay K reoMopdOJIOrHUeCKHM OCOOEHHOCTAM MECTHOCTH, He YUH-
THIBaeT GOJBUIOrO BJAHSHUS Ha n300pakeHHe OPHOTO peJIbe(pa BO3-
IYUHOH NepCleKTHBL, HCKJIIOUaeT TIeHepaJHu3alHio TeHel.

I'masa 20

LLBETOBOE O®OPMJIEHUE
PEJIBE®A HA KAPTAX

§ 90. THIICOMETPHYECKASI OKPACKA PEJILE®A HA KAPTAX
U TPEBOBAHWSA K HEH

LIBeroBoe odopmieHre penbeda COCTABJISIOT CHOCOOH HATJASIHOTO
MJIaCTHYECKOro H300paxkeHus penpeda Ha KapTax XyLOXKECTBEHHO-
rpaduuecKMMH CpPeACTBAMH, K KOTODLIM, B YacTHOCTH, OTHOCHATCA
THICOMETPHUECKas (NOCJOHHAsT) OKpacka M COUeTaHHe ee C NJIACTH-
geckMM H300pakeHHeM pejbeda — OTMEBIBKOII.

Funcomerpuyeckass okpacka Kax cnocol6 IBeTOBOro odopmae-
Husl penbeda 3akyOUaeTCHd B PaBHOMepHOH OKpacke HHTEPBAJOB
MeXIy TOPH3OHTaAAMH. lIBera OXpacKku COCTABJSIOT LBETOBOH Psin
(xaJsy), CTymeHH KOTOPOrO MO XapaKTePHCTHUECKHM I0KasaTessM
I[BeTa — I[BETOBOMY TOHY, CBETJIOTE M HACHIUEHHOCTH — HAXOLSTCS
Mexay cobofi B onpefe/eHHLIX COOTHOWEHHAX U O0YCIOBIEHE MPHUH-~
IHIaMH IIBETOBOH NJIACTHKM.

TuncoMeTrpuueckass OKpacka 3HAUMTENLHO IOBLIIIAET YHTAEMOCTh
perceda Ha Kaprax. Diaromapsi UBETOBHIM pAasjHuHAM B  OK-
packe BBLICOTHLIX TOSICOB YETKO BEIIEJNSIOTCSI KpynHbele oporpadu-
YyecKHe CHCTeMbl, HampaBJeHHs Xpe6ToB, HX DPacCuJeHeHHOCTb, pas-
JMUHS B KPYTH3HE CKJIOHOB M APYIHE OCOOGEHHOCTH CTPOEHHS Pelib-
edpa. ITocnoftmoll oxkpacko#t Ha xaprax oQdOPMJISIOT HE TOJNBKO
peiabed cymwH (THICOMeTPHUECKas OKpacka), HO ¥ peabed MOp-
CKOro JHa (6aTuMeTpuuecKas oKpacka).
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K mwkajam rHncoMeTpHu4ecKoil OKpacKH IPeAbIBISIOTCH CIeLyIOo-
uue TpebOBAHHUS:

IBETOBAs IJAaCTHKA MKaJbLl JOJMKHA COOTBETCTBOBATH IIOTepey-
oMy npounio penbeda;

IIBETOBBEIE XaPaKTEPHCTHKH B LUKaJie NOJKHBI W3MEHSTBCS C Ta-
KOH 3aKOHOMEPHOCTBIO, 4TOOBI, HECMOTPS Ha CTymeHyaThli Xapax-
TED OKPacKH, CO34aBajoch 3PUTeJbHOE BleUaT/EHHe eJHHON mno-
BEPXHOCTH petbeda;

CTYNeHHM IUKaJbl JOJKHBL XODOWIO Pa3fuyaTbesi BOJH3H, a Ha
PacCTOAHMH — YeTKO BBIJEJSAThCA LBETa OCHOBHEIX BEICOTHBIX B30H;

OKpacKa crymeHell, 0cOOeHHO HHXXHHX, He JOJXKHA GLITh TEMHON,
4TO6B! He 3aTPYAHATH UTEHHE OCTAJBHOIO COHLEPIKAHHS KapTHI;

OKpacka IUKaJbsl B IEJI0M JOJMKHA 06JafaTh TapMOHHYHOCTBLIO
LBETOBEIX COUYETAHHH H OBITH SCTETHYECKH IIPHBJEKATENbHOMH.

Ilpu BBIMOJHEHWH YKA3AHHBIX TpeGoBaHHH HEOGXOAMMO YUHTHI-
BaTh CJaeAyIOUHe HaKTOPBHL.

CTpyKTypa BHCOTHHX HpHpAIleHHH

OOGHYHO HA KapTax WIKajy THICOMETPHUECKOH OKPACKH BHIIOJHSIOT
HEpaBHOCTYNEHHON MO BBICOTHBIM HHTEpPBAaJaM MeXIY TOpH30HTAa-
navu. Hanpumep, B HuXHed yacti — uepes 100, 200, 300 wm,
Buire — wepe3 500, 1000 M u 6onee. CoOTBETCTBEHHO, OKpPacKa CTY-
meHell MOJKHA UMeTh HeGOJbIINE [BETOBLIE PA3JIHUHS MEXAY HUXK-
HEMEH H GoJiee pPe3KHe — MeX/ly BeDXHHMH CTYIEHSMH.

CuuxeHue YYBCTBUTEJABHOCTH rJga3a K pa3JHUe-
HHIO OKpacCOK IpH MaJNbDIX YrJdaxXx SpPeHH s

UyBCTBHTENLHOCTL [J1a3a K DAa3JIHUeHHI0 fAeranell u uBera usobpa-
JKEHHA, paccMaTpHBaeMOro moj yrjaoMm 3peHHs MeHee 10/, pesko
yMeHbluaercs. JIuHeliHble BeNHUMHBI, COOTBETCTBYIOLINE MaJbIM Y-
JaM 3peHHs NJs PASHBIX PACCTOAHHII OT ryiasa X0 H306pakeHHS,
npuBefeHsl B Tabu. 5.

TaGnuuwa 5

Yroa apenust, Muu

PaccTosHue OT r1asa no usoGpaxeHus,
o 10 43

JIuHelt HEle BENHUUHB, MM

33 1,0 0,4—0,3
100 3,0 1,2—0,9
700 20,0 8,0—6,0

Xopolllee pasinyie BHICOTHLIX CTYMEHeHl CBHAETENLCTBYET O BLI-
COKOM KaduecTBe I'HIICOMeTPHYecKOll oxpacku pesbeda. Ilpu ee paa-
paGoTKe cJenyer o6paTHTh BHHMAaHHE Ha Y3KHME BBICOTHBIC CJIOH H
NpHGIH3NTENBHO OUEHHTh HX YIJIOBBle DasMepHl MJA TeX pPaccTos-
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uull, ¢ KOTOPHX Oymer paccMarpuBarThes kapra. Ecam oraxercs
YTO B HEKOTOPOH BBICOTHOH 30He MHOIO Y3KHX TPYAHO PasHYMMBIX
Y4acTKOB, TO cjaejyeT 000OLUUTL y3KHe CJIOH, 3aKPAcCHB HX OJLHHM
useroM. Torja 4ucJO BBICOTHBIX CTyNeHeH COKpaTHTCA M Jerde 6y-
JeT 00eCleudTh UX LBETOBble pasaudusd. Korja o000LieHHe BBLICOT-
HBIX CTyneHeH HeXeJjaTeJbHO, TO YBEJMYHMBAIOT HMX pasjHuHe, H3-
MeHsAsl CBETJIOTY, LBETOBOH TOH HJH HACBHILIGHHOCTb LB&Td, 4 HHOrLA
1 BCE Cro XapaKTepHCTHKH OJHOBPEeMeHHO.

[Ipr MHOroCTYNEHHOH I[OCJOHHOH OKpacke Jydilee pasjHuHe
CTyneHell mocturaercst cjaabo OWYTHMBIMH H3MEHEHUAMH B TOHe H
CBETJIOTE HHMKHHMX U CPeJHHX CTyIleHell IKaJpl H yCHJEHHLIM Hapa-
ILMBAHHeM TYCTOTHL OKPACKH BEPXHHX cTyleHeH.

Pasnauyusgs B 3pHTENbHOM BOCHPHATHH OKDPAacokK
60JbPIIHX H MAaNbB X ODJollajfel

Bosbuine W MaJble NJOWIAAH HJM IOJOCH Ha KapTe, OKpalleHHbe
B OJMH IBET, BOCHPHHHMAIOTCA I0-pasdoMy. BoJbluine «bpocaroTcs
B Ijasa» CHJbHee, yeM MaJhble, TaK KaK IPEBOCXOJAAT MX IO CTElCHH
Bo3zelicTBHA Ha 3peHHe. Cospaercs BleyaT/eHHe HX pasHOH yja-
JEHHOCTH, T. €. HEOJHMHAKOBLIH 3(P@eKT IJNacTHKH OJHOTO H TOTO
xKe 1Bera. DTOT 3(h(PeKT yCHIMBaeTCs NpeiCTaBJeHHeM O JHHeli-
HOH mepcneKTHBE: MaJjoe IATHO KaXKEeTCS PaCIOJIOKEHHLIM AaJblie,
yeM GoJiblLIOE, XOTs IO OKpacke OMH COBEPLIEHHO OJHHAKOBLI H Ha-
XOJSATCS B OJHO IJIOCKOCTH.

BripaBHuBaune nJjgacTHyeckod ODOCKOCTH LIHDOKHX H Y3KHX
y4acTKOB OMHOH M TOH »Ke BLICOTHOH CTyneHHM npu pabore aksa-
peJbHBIMH KpacKaMu He jenaroT. IIpu cyliecTBYIOmleH TEXHOJOrHH
H3JAHHS KapT OJMHAKOBLIE BHICOTHbLIE CTYIEHH THICOMETPHYECKOH
OKPACKH BOCIPOH3BOAATCSA B NEYATH OAHHM LIBETOBLIM TOHOM He3a-
BHCHMO OT TOTO, KaKyl0 IJIOLIaJb OHH 3aHHMAIOT.

[Tcuxodpusngeckuit 3akon Bebepa—PexHepa BOpu-
MeHEHHH K rnncome'rpnqecxoﬁ oKpacke

CymHocTts ncuxotpHzudyeckoro saxkouna Bebepa—®Pexunepa sakJoya-
eTcsl B TOM, UTO 3DHUTeJbHBIe OLIYUIEHHS H3MEHSIOTCA He IPSIMO
IPONOPIHOHAJNPHO PasipakeHHio, a OTCTAKT OT Hero. B rumcoMe-
TPHUECKHX LUKaJaX, CTYNeHH KOTOPLIX pasjHuYaloTcs I'yCTOTOH OK-
packd, sdpdexkT LBETOBOH NJACTHKHM 3aBHCHT OT CTEHEHH HX CBeT-
JOTHl ¥ HACBIIEHHOCTH. B axpomarHyeckoM psAAy Habawogaercs -
tekT «mogbeMa», «IPHONHKEHHS» K HabJI0JaTeNI0 CBETJIOH YaCTH
WIKAaJL M TeM CuJbHee, yeM OO0Jblle CTYHeHel B IUKaJje, TakK Kak
yepHasi CTyIeHb — 3TO OTCYTCTBHE LBETOBOrO pasapaxkenus, a Oe-
Jas — pasjpaketde BCeX IBETOOWYUIAMOWIMX SJIEMEHTOB [rJasa
¢ HauGoJblleil cuaof. B psagax, 6JH3KHX K axpoMaTHUeCKHM, 3¢-
GeKT IJIaCTHKH TakK¥Ke NPOSABJAETCS B HANPABJIEHHH BEHICBETJEHHS,
HO C HECKONbKO MeHbIIeH CHJION.

OcHoBniBasich Ha 3akoHe BeGepa—®exnepa, B. Ocrsanabg mno-
CTPOHJI ABe IDKAJbl C PAaBHBIM [Jsi 3PHTEbHOrO BOCIPHSATHS pas-
JHUYMeM CTyNeHell 1Mo CBeTJIOoTe:
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1) mnameHyO WKanly, B KOTOpo#l cBeraoTa crymened (8 Y or-
paxeHusd) COCTaBJIeT TeOMeTPHYEeCKYI0 IIPOrpeccHi0 (3HaMeHa-
Teqp — 1,28): 2,2 2,8 3,5 4,56 56 7,1 8,9 11,0 14,0 18,0 22,0 28,0
35,0 45,0 56,0 71,0 89,0, ﬂ

2) yxopouennylo mkaay: 2,2 3,5 56 8,9 14,0 22,0 35,0 56,0
89,0. : . :
[Tokasatenn cBeTIOT BTOPOfl WIKaJbl B3ATH H3 IepROH uepes
oaud. CJaemoBaTesbHO, NepBaf IUKaja obsmajaer MeHbluell (Gosee
«TOHKOH») pPA3NHUHMOCTBIO CTyNEHeH MO CBETJIOTe, YeM BTOpas.

OGe wxans HMel0T GOJBIIOE IPAKTHYECKOE 3HAYEHHE [IJS THII-
COMeTPHUCCKOH OKpacKH. 3Hasd CBETJOTY KPacKu B ee caMOM Hachl-
IlEHHOM COCTOSIHHH M IIDH CHJIbHOM pasBeJeHHMH BOXOH (RO CTeneHH
MHUHHMMa/JAbHOM HACHIEHHOCTH, T. €. KOrja LBET ee ele 3PUTEIbHO
BOCHPHHKMAaeTCA), IO LIKaJaM MOMKHO YCTaHOBHTb, CKOJBKO XO-
POLIO DAa3JIHUMMBIX CTyNeHell MOMKHO IIOJYYHTb, HCIIONb3ys STy
Kpacky. B Ta6n. 6 npuBeXeHBl cpellHHe 3HAYEHHS CBETJOTH HEKO-
TODHIX KPAa4COK B HACHIEHHOM COCTOSHHH H YHCJIO DPa3JIHYHMEBIX
CTyIeHeH, MOMyIaeMbX C UX IOMOIIBI.

Ta6anuwa 6

' Usncno crynenedt
CpenHee 3HayeHHe y

CBETJIOTH KPAacKH

Haspanpe uBeTa KpacKkH

B €e HacCHILEHHOM
COCTOAHMH, %

BIOJiHE
PasJauyUMBIX

caabo
PAasIHUKMBIX

Mapc KopuuHeBBHIHl TeMHEIit 14 5—6 8—9
CHeHa. XKeHas | 21 4 6—7
Kagmufi kpacHbilt ) 25 3—4 6

Kagmu#i KpacHO-OpaHKeBLIH 35 2-3 4—5

§ 91. LBETOBAS IJIACTHKA ¥ NJIACTHYECKHE CBOMCTBA
IIBETOBBIX PAJIOB

liserosasn naacTUKG—3TO HJIO3HS 3DHTEJNBHOrO BOCIPHSTHS IO-
pPasHOMYy OKpAUIeHHBIX YYacTKOB Ha IJIOCKOCTH, KOTOPblE 3PHTEJIO
KaxyTcsl Kak Obl HaXOASIIMMHCA Ha PasHOM OT HEro YAaJieHuH,
T. €. BHICTYNAIOUUMH (OPHAOJHIKEHHBIMH) HJIH OTCTYNAIOWKMMH (OT-
JajeHHbIMH). [IpeacTaBienue O MPOCTPAHCTBEHHOM PaclOJIOKEHHH
IBETHBIX NATEH Ha IJIOCKOCTH OOYCJOBJIEHO Pa3/IMUHEM MX OKPacKH
[0 IBETOBOMY TOHY, HACBIUIEHHOCTH, CBETVIOTE HJH DAasjHuHEM HX
OKpacKH IO ABYM HJH TPeM XapaKTepHCTHKaM IBera.

. SIBNeHHe IBETOBO} IJIACTHKH IUHPOKO HCIOJb3yeTcs IpH LBe-
TOBOM OQOpPMJIEHHH pesbeda, B Y4CTHOCTH, CIOCOOOM THICOMETPH-
geckoM OKpackM, Tak Kak CIocOoO8CTByeT HAarNgAHON mepenaue Ha
[OJIOCKOCTH 00beMHO-IPOCTpaHcTBeHHbIX (PopM penaveda. [duasa osaa-
JeHHd TeXHHKOR IJJaCTHYECKMX OKPAacOK HEOOXOAMMO 3HAThH CYIL-
HOCTb HBETOBOH NJIACTHKH.

IlnactAka LBEeTOB OOBACHAETCS MHOTHMH IPHYMHAMY, OZHA H3
KOTOPEIX 3aKJII04aeTcs B PasjHYMH KO3(h(DHUHEHTOB NPEJOMJIEHHUS
LIBETHHIX Jydell B Xpycrajiike ryasa. KopoTKOBOJIHOBLIE JyuH Mpe-
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JOMJISIIOTCSt NOJ GOMbIEM yriioM, YeM JJHHHOBOJHOBLIE. Beiencr-
BHE 3TOr0 CO3LAeTCsl 3PHTEbHOE BleyaTJellle, 4YTO UCTOUHHK CHHHX
(XOpPOTKOBOJIHOBLIX) JIyuel PacroJoKeH JaJblie, a KPACHLIX (AJIHH-
HOBOJIHOBBIX) — OJHKe K HaGJaiopartenato. IloMumMo NpuuHH (u3HYe-
CKOH TNpHPOABLl LBeTa U OCOOEHHOCTEH CTPOEHHA rjasa OoJabiloe
3HauYeHde HMEIOT H ICHUXOJOTHYeCKHe NPHYMHBEl, B YACTHOCTH, OILIT
Ha0MI0geH s NPUPOAHBIX OKpacok. JKu3HeHHass HpPHBLIYKA BHJETb
B NPHPOJE H3MeHeHHe LBeTa IO Mepe YAaJgeHHs IIPeiMeTOB — Bhl-
CBeTJIeHNEe M CHHJKeHHe HaCHILIEHHOCTH IBETOB, 3aBOJAKHBaHHE IO-
Jay6oBaToil ABIMKOH (BO3JyLIHAsl HEPCIEKTHBA), a TaKXKe NPHBbIUKA
HabaionaTe, OHPIO3OBYIO M CHHIOIO OKpackn HeBa BhIpaGaThLIBAIOT
npejcTaBieHHe 06 OTAAJEHHOCTH XOJIOZHBIX KPAacoK IO CPABHEHHIO
C TENJILIMH M B H300pa)KeHHH Ha miockKocTd. OmyiieHue Ipubu-
JKeHHSI HMJIM OTJAjJeHHS [BETOB MOMXeT BO3HHKHYTb TOJBLKO IIPH
CPaBHEHHHM HX, T. €. IPH HaJHYUM Ha IJOCKOCTH H300parKeHus
UBETHHIX NATeH H (hOHa, ¢ pasHOM CHJIOH BO3AEHCTBYIOLIHX Ha
3peHHe,

Takum 06pasoM, IJIACTHKY LiBeTa MOXKHO OOBACHHTH TPEMs Oc-
HOBHLIMH DpHUMHAMH: (HIMYECKOH IIPHPOJOH CBeTa, KH3HEeHHOH
NPHBBIYKON HAGMIONATh NPHPOLHEIE OKPACKH — YCJIOBHBIA pediexc
(mo yuenurto I. IT. ITaBsoBa), pasnauyuemM B (PMBHOJOTHUECKHX pas-
ApakeHusax — GesycaoBublil pedaekc (no yuenuio M. M. Ceuenosa).

B 3aBucHMOCTH OT XapakTepa OKPacKM YCJAOBHLIH pedJexc Io
CBOEMY JelCTBHIO MOMKET YCHJAMBATH, CTaOMJIH3HPOBATL HJIM 0csab-
J51Th 0esycsoBHLIA pediexc.

[Inacruueckue spdexTH B OJAHOPOLHH X PHILaX

nactuueckuft saddexr B pAgax, H3IMeHSIOWHUXCHA MO CBETJIOTE, HE
uMeeT GOJIBLLIOrO OTJIIHYHSA OT addekTa axpoMarndyeckux paxos. [Ipu
NePeKPLITHH aXPOMaTHUECKHX CTYHeHell CBeTJABIM XPOMAaTHUECKHM
LBETOM LIBETOBOH TOH CYIIeCTBEHHOTO BJIHAHHS Ha TJIACTHKY HeE
oxasuBaeT. D(HdeKT BLICTYNAHHS CTYIeHell co3maeTcss 3a CUET HX
OCBETJICHHSI.

B pspmax TemJbX IBETOB, 4 TaKXKe TENJIOTO 3E&JIEHOT0, H3MEHSIO-
I[HXCS TO HAacHIIEHHOCTH, 3(Q®EKT BLICTYNAHMS CTyNeHell YCHIH-
BaeTcs 10 Mepe BO3DAacTaHHsl HACLIIIEHHOCTH lBeTa. B psgax xo-
JOAHBIX 1BETOB 3(PdeKT MAaCTHKH TakK:Ke pACTET B CTOPOHY 6O0Jb-
el HacuIUEHHOCTH, HO BLIpaeH caabee.

B psfe CHexkTpa, LBETOBLIE TOHA KOTOPOrO NPUBEAEHL K OJHHA-
KOBOHl CBeTJIOTe M HaCLIEHHOCTH, OIIYIIAeTCs JIErKee BLICTYMA-
HHe crymenefl ot roay6oro X KpacHoMmy. B mikamax, cocrosimpx us
ABYX TOHOB, Habmiopaercst 3h(deKT BBHICTYIAHHS GoJiee TeIJIoro
Tona. Bosburoil miracThueckuil s¢hdeKT BO3HHKaeT JuIlbL B pAgax
¢ Jioruueckofi mnoc/JefoBaTeNbHOCThIO IBeTOB. lLlBera pasposneH-
HBle, XOTSI W COOpaHHBIE B PAN, OILYILEHUS MJACTHKY He BLIZLIBAIOT.

TaxkuMm 06pasoM, B OJHOPOAHBIX IBETOBHIX PAZAX Ha YCHJIEHHE
shderra BLICTYNAHHs LBETOB BAMSIOT: YBEJHYEHHE CBETJIOTH, Tel-
JIOTHI IBETOBOrO TOHA, HACHIIIEHHOCTH (B XOJOXHEIX TOHAX BJIHSET
cnabo, B TEMJBIX — CHIABHO).
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[Tnactuueckne sPpbeKTH B CMemWaNHBX pPajgax

Ha puc. 126 noxasana ncHXO(H3HOJOTHYUECKAs! MJ1aCTHYECKAST KPH-
Bas CIEKTpaspHbIX 1BeToB, nmoctpoentas 1. A. CxsopuoseiM. [opu-
30HTaAJbHasl JIHHHA COOTBETCTBYeT NJacTHKe GeJioro 1BeTa, BbILIE
Hee KpUBas XapaKTepH3yeT NOJOXKHTENbHYIO IJACTHKY I(BETOB (BEHI-
CTynauue), HHXKe — OTPHIATeNbHyI0 (oTcrynanue). B rtaba. 7 yka-
3aHbpl LBeTa B MX IJIACTHYECKOH IOCJEeL0BATENBLHOCTH INIPH pac-
cMatpuBaHuu Ha yepHoM (mo I'. Xaprpumxy) u na Geaom (1o
I1. A. CxBopuoBy) doue. [laHHble TAGJHIBI BIOJHE COIIACYIOTCS
Mexay cobolf, Tax Kak LBera, o6Jafaiolile ONMHAKOBON IJIACTH-

Ta6auna 7
400 440 480 520 560 600 640 !
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R (s} ¢
= "] n Jéﬁ‘é;%f;.}f}?; Qoue done
\ Benblit| uset
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613 KUl {3eJ1eHblil
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, ‘ 6/1u3KHH
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82 556 & £Lix Si 2 He ouens Cune- Kpacnuwiii
Janexuit 3eJIeHBI
,ngnelmﬁ Cunnit JKestoiit
Puc. 126, Tlcuxogusnomornyeckas Cautit $uonero- Keiro-
KPHBAs IJACTHKH  CTEKTPaJbHBIX AaNeKHi BLIH 3eJlenbrit
ILLBETOB

KOH Ha uepHOM H OejioM (oHe, ABJAKTCS B3AHMHO JOMNOJHH-
TeJbHbIMH.

B pamax cryileHHs OKPacKHu IPOABJIAKIOTCA ABA I[JACTHYECKHX
adexra: Bo3pacTaHHe HACHILEHHOCTH IlBETa YCHJAMBAEeT IJIacTH-
yeCKHi 5¢¢eKT, a CHHKEHHe CBeTJOTH — yMeHpiuaer ero. Ilpu
PABHOH HachllleHHOCTH HauboJee TYCTHIX CTyNeHeHd M[OJ0XKHTelb-
HBIH IJacTHYecKHH a(QekT TeM CHJAbHee, YeM Telllee TOH KPAacKH.

[Ipu crymennn OKpackd XOJOJHOPO TOHA BO3HHKAeT BleyarJe-
HUe BblcTynaHus OoJiee TYCTBIX CTyNeHed BBHAY BO3pacTaHHA 4YH-
cTOTH LBeTa. OLHAKO YCHOOBHHIH pedJieKc BOCIDPUATHUA XOJOAHBLIX
TOHOB yJaJeHHLIMH, YCHJIEHHBIH HOTepeid CBeTJOTH IPH CLyILeHHH
OKpackH, cosnaer apdekr Hx ormaneHusa. CyxaeHnHe O IJACTHKE
MOxeT OBITb HeONpeReNeHHHM M Jaxe OLHHAKOBLIM C psgaMH
HeKOTOPBIX TeN/IBIX TOHAJbHOCTEH, eCH ILBEeTOBOH DAL XOJOLHOTO
TOHA AOXOJAHT A0 YHCTOTO HACHIILEHHOro.

CryuieHue OKpackH ILBETOB, JeXKalUlHX MeXAy TeNJLHMH H XO-
JIOLHEIMH, He BbI3BIBaeT ONpeAeJeHHOro IJacTHYecKoro sgoekra.
Psin Kamercss OJMH3KHM K IIOCKOMY HJIH caabo KoJaeGJioluMmes.
K atuMm uBeram OTHOCATCS roJy0OBaTO-3eseHble, IIYpIypHO-(HOJe-
TOBbE (JIMJIOBLIE), 4 TAKXe Te TeIlJble IBeTa, KOTOphle COAEpKaT
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11e60JIb1I0e KOJMUECTBO YHCTOrO CIEKTPa bHOr0 KOMIOHEHTA, BCjel-
CTBHE YEro Ha3hBAIOTCH IPFA3HLIMH HAM TEMHLIMH (HANPHMED, XKIKe-
nas cuesa). BooGuie neonpeleneHHBIH 9((HEKT MAACTHKH CO3LAIOT
Te PAAB CIYUIEHHS TEeIJIbIX ILBETOB, Y KOTOPHIX TNOJOIKUTEJbHBIN
njacTHIecKHH 3¢ GheKT OT NPUpPOCTa HACLILIEHHOCTH TaCHTCS OTPH-
1ATeNbHBIM BJIHSIHHEM I[OTEPH CBETJIOTH. Taxie UBeTa MOXKHO OLIIO
6bl Ha3BaTh INJACTHUECKH HelrtpanbHbMH. Hanpumep, He ymaercs
TOUHO 3a(HKCHPOBATD, NMPH KAKOH YHCTOTE KOPHYHEBOTO IL[BETA IPO-
HCXOJNHT CMeHa OTpHLIaTeNbHoro apdekTa Ha MONOKHTENBHBE. DTOT
MOMEHT HHIHBHAyaJeH MOJs KaxJoro uesnoBeka. TeMm INe MeHee
MOXKHO CYHTATh, UTO MaJjiOHACLIIEHHble KOPHYHEBLIe IBeTa (cepo-
KOpHYHeBble) BHI3HBAIOT 3G (deKT yraNeHHs, a KOPHUHEBLE, 6JH3-
KHe K opaHkeBhIM,— 3(ddexr BeicTymanuf. [IBera, cpemnme mo uu-
cTOTe MEeXAY HHMMH, He CO3[ai0T BIIOJIHe omnpegenenHoro addexra
NaCTHKH.

dakTOopH, BAMAOLUINE Ha UBETOBYI0O NJACTUKY

OtgenpHoe maTHO Ha (oHe BOCIpHHEMAETCs KakK O6BEKT, 3aropa-
skuBaromul GoH, M KajKeTCs NO3TOMY PAacIOJOXKEHHBIM OJauike (yc-
JIOBHe 3aropaxkMBaHUs HJIHM YcJOBHe <«HrYypPH m doHa»). Uem
fonblle Pas3HMIA 3PUTENBHLIX pasjipaxeHuil or ¢oHa u NATHA,
rTeM OoJsibllle MATHO KaxKeTcd BucTynaiomum. Hampumep, uem omno
cBerJiee, TeM GOJibllle «OTpLIBAGTCS» OT Qona.

TlnacTika 3aBHCUT H OT KOAUYECTBO CTYnewell wikaa THICOMET-
puueckoit oxpacku. Ecam HMHTEpBAJ pa3JHUMS ILBETOBOH OKpacKu
pacrupenesnTs, He Ha ABa (GoH M MATHO), a HA HECKOJBKO CJIOEB,
TO YCJOBHH saropamuBanus craner Gonbiue. COOTBETCTBEHHO BO3-
pacrer u nmacruueckuit addexr. Ilpencrasnenne o saropaKHBaHHH
OIHOTO CJIOST APYTHM 3aBHCHT TaKXKe OT LBETa, CBETJOTH W Hachl-
IEeHHOCTH WX OKpacku. Tak, Hanpumep, (OH HACHIIIEHHOTO TEl-
Joro 1Bera Oyner xasaThcs OJuIKe, YeM MATHO, OKpalleHHOe XOo-
JONHBIM MaJNoHAaCHINeHHBIM LBeroM. Ilmacruueckuit sddexr Tem
CuJhHee, deM OOJbIIE CTyNeHed NUPHXOAUTCA Ha OAHY H TY Ke
UBETOBYIO PasHOCTb, T. €. UeM IJiaBHee INEPexoIsl OT OXHOR cTy-
TIeHH IBETOBOTO PAga K JAPYrof.

Jleccuposounsle C80UCTBA KPACOK TAKIKE BJIMAIOT HA TIAACTHKY.
Ipu cryueHds axBapeJbHEIX KPacOK HAaCTynmaeT MOMEHT, KOTna
Kpacka HayuHaeT TEMHEThb H TEPATh TJacTuiecKue cofcrsa. Onum
KpacKu, HAOpHMED, KHHOBAapPh, AOCTHralOT MOJHOUBETHOCTH IPH da-
CTHYHOM IIOTEPe CBETJIOTH. W TDPH ZajbHellleM CryLUIeHHH He TeM-
neror. VX miacTtuga pacrer A0 MpeKpAalleHHs H3MEHEHHS CBETJIOTH.
Ipyrie Kpackw, HampuMep, Kpaljak, Tocjie HOCTHXKEHHST MOJHo-
IIBETHOCTH TNPY CIYINEHWH HAUHHAIOT CHJIBHO TEMHETh H CHHIKAIOT
naacruueckuit apdexr.

IIBeToBas MIACTHKA 3HAYUTENBHO YCHJIHBAETCS, €CJH ee JOMOJ-
HUTL cseroTeHesoll, OcoBeHHO 5TO 3aMeTHO TIPH 3HAUMTENbLHOH
CBeTJIOTE BEPXHHX cTymenelt psama. OnHako He Bcerja OTMBLIBKA
pesbeda ynyduraeT TMAACTHUECKYIO BHIPA3UTEALHOCThH THICOMETPH-
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4YeCKO# OKpacKH, B 4aCTHOCTH, OHA IJIOXO COYETAETCHA C 3eJIeHO-KO-
PHUHEBBIMH LIKaJaMH.

Ha uBeroBylo miacTHKy OKasLIBaeT BJHSHHE OOHOHANPABAEH-
HOe uAl pasHoxanpagiernoe OelicTsue 6e3ycao8H020 U YCAOBHOZ0
pegaexcos. DBe3ycnoBHBI W YCNOBHBIA peduexkch, coBmagas Mo
HanpaB/JeHHOCTH JeHCTBHS, CO3JaiOT BLIPAXKEHHHI [IaCTHUCCKHIT
s¢p¢err. CyxienHe O LBETOBOH IJACTHKE CTAHOBHTCS HeOIpeie-
JIEHHBIM, €CJM pedeKch PaBHEL NO CHJe BO3AeHCTBHS, HO NPOTH-
BOIIOJIOMHLI NO HaNpaBJeHHI0, T. €. ONMH M3 HHX BBHI3BIBAET
upsiMoit, a Apyrodt — o6patusiit nnactudeckufl sdpdexr. Ecan ped-
JIEKCHI Pa3HOHaNnpaBJeHbl H 3HaYHTENbHO Pa3JHualOTCs Mo CuJe LeH-
CTBHSI, TO TIJacTHuecknfl adgexr O6yxer obychaoBjed Gojee CHJb-
HBIM pediekcoM, Ho ocnabJed BO3ACHCTBHEM NPOTHBOIMOJOKHOIO.

§ 92. KIACCHPHKALHS WKAN THNCOMETPHYECKOH
OKPACKH U UX XAPAKTEPHUCTHKA

I'nncomerpuueckye WIKaJBl SIBJASIIOTCS UBETOBHIMH psiiaMH, a BCe
UBETOBLIE PSAL B LBETOBELEHHH LeJATCS Ha JABA BHUJA: OAHOPO.-
Hble PSABI, H3MEeHsoWUecsd MO KaKOH-MHG0 OXHOM XapaKTepUCTHKE
UBeTd, CMelIaHHble PANbI, H3MEHSIOUIHeCs IO IBYM HJIH TPEM Xa-
PaKTepUCTHKAM.

HIxansl ONHOPOIHEIX LBETOBBIX DSNOB TOAPA3AEMASIOTCS Ha H3-
MeHAIOWMeCss IO CBETJIOTE, ILIBETOBOMY TOHY, HACKIIEHHOCTII
(pmec. 127).

].HKEUIbI CMEIIaHHbIX PANOB C YeTKO BbIpazKeHHbIM H3MEHEHHEM
JIIBYX HJH TPeX IBETOBBIX XAPaKTEPHCTHK MOTIYT GBITh ITOCTPOEHLI
pasauunbiMi criocobamu. OQHAKO B NPakTHKE MOCTPOEHHS LIKAJ
THIICOMETPHUECKOH OKPACKH YCTAHOBHJHCH TPH NPHHIMNAG, KOTODhIE
MOJIOXKEHLl B OCHOBY Tpex TPyNN MIKaJ: 3eJeHO-KOPHUHEBHIX, CHEKT-
paJIbHEIX, JKHBOMHCHEIX.

O,ﬂHOpO,H,HbIe IBeTOBLIEe PALNB, UH3IMEHAKWHECST NO
CBETJIOTE

Yremnarouanca wrara, TIPHHIUT OKPACKH COCTOHT B IOCTENEHHOM
YTeMHEHHU JKeJITO-KOPMYHEBBIX KPacOK C MepexoJoM B KOpHUHe-
Bble ¥ TEeMHO-KOpHYHeBble 0e3 NPHPOCTA HACHIIEHHOCTH. JOCTOHMH-
CTBA IIKAJEHE: TPOCTOTA IPHHIHUNA €€ IIOCTPOSHHS — «YeM BHIIIE,
TEeM TeMHee»; CBeTJOoTa HHXKHHX CTyNeHeH W BO3MOXHOCTL MOJY-
yeust 8—10 pasauuumblx cryneHefi. HegocraTku mxansel: orcyT-
CTBHE IOJOXKHUTEJIBHOTO MJIaCTHUECKOro 3¢ (deKTa, KOJMOPHCTHUECKAs
6emHOCTh, HEBO3MOMKHOCTb BBLIIEJIHTL OCHOBHEIE BBLICOTHLIE 3OHBEI,
nJaoxas YHTAaeMOCTL ILUTPHXOBOH HArpyskn H TNoAnucefl Ha coue
TEeMHBIX BEDXHHX CTyNeHeH, HeCOBMECTHMOCTL C TEHEBBIM METOO0M.

PaspaGoTkoit yreMusionteficss wkads GBI0 TOJOKEHO Havyalo
odopmMieHnio pesabeda Ha KapTax THICOMETPHUECKOH OKpacKo#
KaK HayuyHo O60CHOBAHHBIM clnoco60M. BrepBrie 3TOT cnoco6 B py-
KOITHCHOM HCIOJHeHHH Ol npuMeHeH B Ascrpum @, Taycasbe
B 1829 r. u u3spengka ucrnoawrzorancad B Poccuu.
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Ocgerasrouwjancs wrasa. Ee NOCTPOEHHe OCHOBAHO Ha OCBET-
JEHHH KBEPXy KODHYHEBBIX HJIH OXPHCTBIX OKDaCOK € IPHMEpPHO
paBHolt wacelmenHoctelo. [lIxana o6sagaer xopolefl naacTHKOH
H COBMelaeTcsi ¢ OTMBIBKOH. HemocTaTKH mKasbl: CHAbLHOE 3aTeM-
HEHHe paBHHH; TPYAHO IOJYYHTb 4YeTKHE pPas3JHUHs CTyneHefl
B BepxHell yacTu IIKAaJL.

[Tpunuum ocBeTJeHHS LIHPOKO HCIHOJBL30BAJCS B PYCCKOH Kap-
tTorpaduu NPOULIOTO CTOJNETHs. THIHYHAS OCBETJIAIONIAsCS KOPHU-
HeBas IlIKaJga BuepBee Onna npuMeHeHa IO. Cumamko B 1867 r.
Ha CTEHHBIX KapTax.

HsmeHeHre BETOB HAYWHAJOCH TIOYTH OT YEPHOTO H LLIO uepes
KOpHYHeBEle 10 IIBeTa cBeTsoff oxpel. MockoBckuft reorpad JIun-
Gepr Ha CTEHHBIX KapTax ¥ B aTjacaX HCINOJMb30BaJ 3HAYHTEJHHO
6oJiee CBETJYIO IIKAJY, H3MEHAIOUIYIOCS OT KOPHUHEBO-OXPHCTLIX
CTymeHeH 1O CBETJIBIX OXPHCTO-OPaHIKEBDIX.

Ocperasomyocst WKaay MOXKHO CUYHTATh MAOCTATOYHO THIIHY-
Hoft mast pycckux kapT xoHua XIX — navana XX BB. K stomy cno-
coby odopmierns npubiHKaeTcs CIJOIIHAS OTMBIBKAa pesbeda,
€CJIM ee OTIeYaTaTh CepEIM LBETOM C Jo6aBjeHHeM o6uel cBet-
JNOH ToAKNANKK APYroro ToHa. Tako# HMpHEM YCHelTHO GBI HCIOJb-
30BaH 1N 0(DOPMJIEHHS LeJoro paia KapT.

mKaJ'II:I, H3MEHAKWIIHECA O IBETOBOMY TOHY

[TpuHIEN TOCTPOEHHS TAKHX INKAJ 3aKJIIOYaeTcs B INepexoje OT
XOJIOMHBLIX [BETOB K GOJee TeNNBIM NPH PABHOH HACHLIMEHHOCTH H
ceeryiore. IIlxana Gbila WCIOJL30BAHA B KOHIE IIPOLIJOrO CTOJE-
THA BeHcKHM HafaTtennctBoM Ppefitara. Ona mMena mepeXomn! UBe-
TOB OT MYTHOTO TOJyGOBATO-3€/IEHOr0 Uepe3 OXPHCTO-XKENTHE K Ma-
JIOHACHITIEHHEIM OPAHXKEeBHIM W PO30BHIM. [IONONKHTENLHEIME Kaye-
CTBAMH INKANBl SBJAIOTCT €€ CBETJIOTa, ITJIaCTHYHOCTh, XOpouras
COBMECTHMOCThL CO CBeTOTeHeBLIM ohopMieHHeM penseda. Hemocra-
TOK — cJaBasg YnTaeMOCTh CTYNeHell W IJIHHHON 1miKase.

B ymporiieHHOM BHIE IIKajga MOXKET OBLITh MOCTPOEHA C HCIOJb-
30BAHHEM BCEro OBYX KPacoK — 3eJeHOfl M opanxkeBo-wesaToll. OHu
JNOJKYE CXOMHThL Ha HET HaBCTpeuy IPYr APYry M B3aHMIO mepe-
KPHIBAThCS, 32 HCKJ/IOYEHHEM TNepBOH It moctenuedt crymeweit. Ta-
KOlI crmoco6 NPHMEHHM, KOTZA He TpebyeTcs BHICOKOH DasiHUHMO-
CTH CTyNeHeH JJMHHON IUKaJel, a HYXKHA KpacHsasd NOAKJIanKa
IS TeHeBOTO O(MOPMJIEHHS, NO3BOJAIONIAS BHIAETHTL B pejbede
HH3KHe, BO3BHILIEHHEE H TOPHEIE 30HLL.

Mrxans, usMeHAONUECT MO0 HACHIIEHHOCTH

ITpuHnuT mOCTPOEHHA IIKAJL TAaKOH JKe, KaK IJS JABYXUBETHOf
3esleHO-opaHxKeBoH. OTJNHYUHE COCTOMT B TOM, 4YTO 3eJeHbIfl IBer
3aMeHsIeTCs CephlM, KOTOPHIfl OCBeTJiseTcsl KBepXy M TepekphIBa-
eTCsl BO3PACTAIONUM B CBOeH TIYCTOTe OPaHKeBLIM, TaK UYTO CBeT-
JoTa psifa BCOAy BHIpaBHHBaeTcsl. Bospacralomas HachlIEHHOCTb
opamKeBoro usera W 6e3 OTMBIBKH TeHeH co3jaer saddexT conamed-
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HO¥ OCBEINENIIOCTH H OLYTHMOH MJiacTHuHOcTH. Jlononuenne K oTofl
OKpacKe JBYXUBCTHOIl OTMBLIBKH pesbeda eule OoJce YCHJHBAEET
KpacoTy M 1JdacTHYHOCTh H3o6paxkenusa. OpHaKo cepbli  LBeT
HeJb3st AOBOJHUTH [0 CJMIIKOM TEMHOTO, H I03TOMY IIKajla OrpaHu-
ypBaeTcs HeOOJDLIIMM Ko/HYecTBOM cTynededl. Kak u ocBerJsiio-
uLasicsl, IIKaja BO3pacTalollefl HachleHHOCTH II03BOJIAET pPaclpo-
CTPaHHUTb YHCTBle CTYlIEHH OpAHXKEBOro IBeTa Ha BCIO TOPHYIO
yacTb. IToaToMy ona todee NOAXOAHT AJs1 0QOPMIEHHST KapT, KOraa
He TpeOyeTcsl YeTKOrO YTEHMsI CTyNeHell.

§ 93. SENEHO-KOPHYHEBDBIE LIKAJI bl

3eJleHo-KOpHYHeBLle IUKAJbl OTHOCATCA K Tpyllle CMeIlanHBIX LiBe-
TOBLIX PsAAOB. OHH CTPOATCS IO NPHHLUHMIY yObLIBaHHS IYyCTOTBI 3€-
JEHLIX OKPacOK M BO3PAaCTAaHMs TYCTOTHl KOPHUHEBHIX (MJIM OpaH-
JKEBO-KODHYHEBLIX), T. €. SIBJASIOTCA pANAMH PacxoAsllerocs cry-
LeHUsT 3eJIeHBIX W KODHUHEBLIX LBeTOB. Kled NpHMENHTbL Ha KapTax
LIS HH3MeHHOCTeH 3esleHbll LBeT, CBOHCTBEHHLIH pPacTHTEJLHOMY
IOKPOBY, NpPHHAAJIEKHUT NpycckoMy tomorpady Imuan ¢on Cu-
0By (1837 r.).

Odopmaenne nusmenunocrtelt (0—200 m)

Kak npasuno, Buicotunle crynenn depes 100—200 M, ucnoabsylo-
myecsl npu u3obparkeHMM HH3MEHHOCTeH, HMeT Ha Kaprax HaH-
60JIbLIYIO HJIOLLEAb M IUHPUHY IO CPaBHEHHIO C BBICOTHLIMH CTYTe-
HsMH ofmacrell BoaBbleHHocrell W rop. [Ipm useroBoM odopmie-
HHH penbeda HeOOXOZHMO CTPEMHTBbCS OOECNeYHThL HPaBHILHYIO
OKpacKy npexie Bcero IJIOMmIafeH, 3aHHMAIOHUX OOJBLIYI0 YacThb
KapThl.

Orpenblble 3eeHble H OJUBKOBO-3eJIeHbBIE KPACKH MMEIOT «MSIr-
KHe», clnokoinble Toda. McnoabsoBaHue HX B 3€JeHO-KOPHYHEBBIX
mKajax ofecrneyyBaeT apMOHHYHOCTH IBETOBLIX COYETAHMH H IIO-
CTENEeHHOCTh Nepexoja HH3MeHHOCTell B BO3BBIILEHHOCTH. [lisi Ha-
CTEHHBIX KapT Jyulle IPHMEHATh AOCTATOUHO TyCTHIE, HO CIOKOI-
Hble KpacKH (KODHYHEBATO-3eJIeHble, CEPOBATO-3€JEHBIE, TEeMHO-3e-
JeHple M T. 1I.). Ha kaprax [muas HaCTOJIBHOI'O0 HCIIOJB30BAaAHHS
YMECTHB! YHCTLIE OTTCHKH 3€JeHOrO LBeTa, KOTOPHe HLOJKHE OBITh
JerKuMH, Kak Obl paccMaTpUBaeMBbIMH CKBO3b BO3LYIIHYIO IBIMKY
(Arnac mupa, M., 1967).

Odopmaenue BosBminennocreir (200—500 m)

JJist rHICOMeTPHYECKOll OKPACKH BO3BBIIIEHHOCTEH Ha KapTax INpH-
MEHSIIOTCS PasHooOpasHble OTTEHKH TEMJIBIX IBETOB; JIHMOHHO-3KeJ-
Thle, GJIeJHO-OpaHXKeBble, OpalKeBO-PO30BLIE H OXpPHCTHE. JIHMOH-
HO-JKeJITble TOHA, BC/IGACTBHE HX GOJBLIOH CBETJIOTH, GepyTcs IpH-
rIyuleHHBIMH. DBileflHO-OpaHKeBBle KpackH 006JaJaloT MeHbel
CBETJIOTOM, YeM JIMMOHHO-JKEJITHIE, W JAJs LAHHOH BLICOTHOH 30HHI
BrioJsiHe MOAXOASAT. COBMECTHO C TENJIBIMH CBETJIO-3€JIeHLIMH CTyIe-
HSMU OHM CO3[aI0T KPacHBOE COYeTaHHe.
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Oc¢opmiiente BO3BLILIEHHOCTER B OTTEHKAX OXPHCTO-3EJEHBIX TO-
HOB C IIEPeXOJO0M HX B OXPHCTble B TOPHOH 4YaCTH BBIIVISLAUT 2KH-
BONIUCHO OJiarojapsi MAUKHM IlepeXOfaM TOHOB B HX eCTeCTBEHHOMH
OCJIE0BATEJNBHOCTH. 3e/JeHO-OXPUCTEHIE TOHA IJACTHUECKH MArYe,
yem GoJee OpocKHe CBeTJIble OTTEHKH OpaHXKEBOr0 HJH PO30BO-
OpAHXKEBOro LBeToB. [IprMeHeHHe 3eJIeHO-OXPHCTOH TraMMBl Tpe-
Oyer 00d3aTEJILHOrO IOHHKEHHS CHEKTPaJbHOM UHCTOTH 3eJeHOr0
LlBeTa HH3MEHHOCTel, ¢ TeM 4TOGH OHH BOCHPHHUMAJHCh paclo-
JIOJKEHHBIMH HHXKe OXPHCTEIX BO3BBILUeHHOcTeH. CMeHa TOHOB OT
HH3MEHHOCTEH K BO3BBILIEHHOCTSIM JAOJKHA IPOMCXOAHTb IJIaBHO,
COOTBETCTBEHHO NpPoduio peibeda.

Odopmaenune rop (600 M u BH LIE)

st nyBeroBoro oOpPMJIEHHS rOp B 3eJeHO-KOPHUHNEBBHIX IUKa/AaX
MCHOJB3YIOTCSA OpaHXKEBble M KOPHYHeBble LBeTa. KOPHYHEBBLIH LBET
B JAHHOM CJyuae pacCMaTpUBaeTcsd KaK NOAKJNIYEHHE TEMHOrO Ce-
pOro K OJHOMY H3 XKEJTHIX HJH K OpaHKeBbM LBeraM. Uem Gouablle
LOJISl Ceporo, TeM KODHYHEBBIH IBeT TeMHee H ciabee €ro MNJacTH-
yecKne CBOHCTBA. B 3aBMCHMOCTH OT J[OJIH KEJITOr0, OPaHXKeBOro
M KPacHO-OPAaHKEeBOr0 KOPHYHEBEIE KPACKH HMEIOT pas/iMyHble
OTTEHKH — OT XOJIOZHOTO A0 TeIIOro KopuyHeBoro. C yueTroMm 3TOro
3€JIeHO-KOPHUHEBble WIKaJbl NOAPa3AeNAoTCs Ha TPH MOATPYNIEL
[0 U3MEHEHHI0 HACHIUIEHHOCTH KODHYHEBOrO IBETA: HACLIILUEHHOCThH
pacTeT ¥ B KOHIE IIKaJbl NafaeT, HACHIIEHHOCTb pPacTeT ¥ B KOHLE
HIKaJbl He H3MeHseTcH, HACBILEHHOCTb PacTeT A0 KOHLA IIKAJbL.

§ 94. CIEKTPAJIbHBIE LIKAJIbI

STH WKaJel CTPOATCA [0 NPHHOUNY DacCXOXKIEHHS H3 CepelHHbL
LIKaJBl CrYIIEHHS OKPACKM 3€JIeHOr0 LBeTa M YHCTHIX TEIJIBIX IBe-
TOB CHexkTpa. B HMKHeHl uacTH IIKAJbl BMECTO 3eJIeHOrO LBETa MO-
[YT HCIOJB30BAaTbCS CEPO-3esIeHble HJH Cephie.

BossukHOBeHHe mKaJj oTHocUTCs K pybexy XIX u XX croseruii.
Benckuit xaprorpad K. Ilefikep mpeijioxKHJ IMIKaJbl, OCHOBAHHLIE
Ha COeIZMHEHHHM JBYX DHAAOB — aXpOMAaTHYECKOTO H DfAA TENJbIX
LBETOB cleKTpa. B axpomaruueckOM psjle BO3pacraeT CBeTJIOTA,
a B CIeKTpasJbHOM — HaCHIEHHOCTb, OOecrneudBas CHJLHBIA TJIa-
cruueckuit addekr. Ilxannl WHPOKO He NPHMEHANHCh H3-32 H3-
JHIIHE TeMHBIX HHXKHHX crTyneHed. Mpes xe nmacrtuueckoro mno-
CTPOEHHsI MOCDPEACTBOM CIyLIeHHS WHCTHIX OKPAaCOK OJHOr0 HJIH He-
CKOJBKHX TEILIBIX I[BETOB clleKTpa 6blia ogobpena.

[Moarpynnma IIKaJ BBHICBETJEHHS CEPHIX LBETOB H
ycujenuss OKpPAackM OLHHM M3 TEeNJHX LBETOB.

DTH WIKAJAR CTPOSITCS Ha COYETAHHM ABYX NPHHIMIOB: B HMKHeH
YACTH — «UeM BHILIE, TEM CBeTJee», B BepXHeH — «ueM Bhllle, TeM
Gamxke ¥ mosHouseTHOoMy». Illkana, xoropyio K. Ilefixep mnassan
afanTHBHO-NEPCNEeKTHBHOM, COMEPKHUT paBlOe KOJHYECTBO CTyIe-
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Hell axpOMAaTHUYECKOr0 H XPOMATHUYECKOro HBeTOB. Huknsas cepad
CTylelb HMEET CBETJIOTY, OAHHAKOBYIO C CcaMON BepXHell CTyINeHBIO
XPOMAaTHYECKOro LBeTa M He SBJAsSETCA OuYeHb CBETJVIOH, BCJeACTBHE
yero nauGoJblias IVIOLIAAb KapThl MMeeT Cepylo oKpacky. ¥YJA0B-
JIeTBOPHUTE/IbHASA YHTAEMOCTb CTyIHeHEH BBICOTHOH 30HBI OOecleyu-
BaeTcsl JHWb B Cjayyae HeGOJNBbLIOTO 4HCaa CTYNeHeH IKaabl (65—
6). Cepomy wuBery JONYCTHMO I[PHUAABATL JIETKYI0 3€JeHOBATOCTD,
a NPH OTCYTCTBHH TEHEBOIO JONOJHEHMsI BO3MOXSHO HEKOTOPOE YK-
JIOHEHHE CHEeKTPAJbHBIX LIBETOB B CTOPOHY KOPHYHEBATOCTH.

[Toanrpynma wkxaga BHCBETJEHHS CepPLIX LBETOB H
yCHJAEHUS OKpAaCKH TEeNJBMH IBeTaMH CIEKT-
panbHOro pajga

[llkana K. Ilefixepa, nocrpoesnas no TakoMy IPHHUHIY, HasBaHa
CHEKTPaJbHO-aJalTHBHOM.

Oxpacka 1wKaJsl CTPOHUTCS caeLyrouuM o6pasoM. [lepBnie nsaTh
CTyIleHe#l Ceporo LBeTa OCBETAAIOTCS BBepX. Ha derBeprofl M mna-
TOH CTyNeHfX cepblii LBeT HpHoOpeTaeT 3eJeHHH OTTEHOK (O4YeHb
JEeTKHH — Ha YeTBepTOH CTYNEeHH M YCHJEHHBIH — Ha NATOH), 4YTO
ofecreynBaeT MACKHH Iepexoj] B XpPOMAaTHYECKYIO YaCTh LIKAJIEL

[Tocnenymolue TPH CTYyNEHH MMEIOT OKpacKy: LIecTas — 3eJIeHO-
BaTO-3KEJTYI0, celJbMas — JHMOHHO-XKEATYIO, BOCbMas — CBETJO-
JKeJITYIO C YKJOHOM B po3oBylo. [lo cBeTsioTe 3TH CTyNeHH ocCTa-
I0TCS OYTH OJHHAKOBBIMHU C IATOH.

Ha Bepxuux crymenax (ot 9-i1 mo 15-i) mMpPOHCXOAHT yTelleHHe
LBeTa OT TyCTOr0 MKEJTOI'0 [0 KHHOBAPHO-KPACHOrO H, I'JIaBHBIM
0o0pa3oM, yBeJHyeHHe HaCLIIIeHHOCTH. -

Takoe pacnpele/seHHe IBETOBHIX XapaKTePHCTHK OOecHeuHBaeT
CHJbHLIA IJacTuuecKuil sd@exT H y/LOBJCTBOPUTENbHYIO PassiHuH-
MOCTb CJIO€B B MHOLOCTYNeEHHO!l llKaJe.

HepnocrarkaMy IIKaJEBL SBJAIOTCA: H3JHIIHAA TEMHOTa HHKHHX
crylleHell, CHJIbHOE KOHTPACTHPOBAHME CEPOro M JKEJTOr0 LBETOB,
YCJIOBHOCTb OKPAaCKH.

H3-3a yxkasaHHBIX HeJOCTATKOB ILIKaja He npnmeHﬁJIaCb, He-
CMOTpS Ha ee XOPOLIMe IJacTHUECKHe KayecTBa.

[Toagrpynma 1wWKaa BHCBeTJAEHHS CepPO-3EJdEHHX
LBETOB ¥ CTyIMEeHHS XKEeJNTHX, XeJTO- HJH OpaH-
KEeBO-KOPHYHEBH X M KPACHBIX IIBETOB

THNHYHOH ILIKAJOH 2TOM NOLrPYNNBl SIBAAETCS IIKAaJa HEeMeIKOro
kaprorpada Kpemumara. MM Obliin yuTeHBl BO3paKeHHs Kaprorpa-
¢oB u reorpa¢)oB NIPOTHB CEPOro IBeTa H HeOOGOCHOBAHHO CHJIBHOE
MJIaCTHYEeCKOe HeHCTBHE KeJITOrO H OPAHIKEBOro I[BETOB B CepefuHe
wransl K. Iefikepa. KpeMJHHT NPeNJIOXKHJI BHECTH B ero WIKajy
U3MEHEHHs: YHCTO Cephle CTyNeHH 34MEHHTh CepOBaTO-3eJIeHBIMH,
B CBETJIO-KeJITHE BBECTH CBeTJBIH Cepbl, a B YHCTEHIE OpaHKEBHIE
CTyleHH — JierkHe KopuyHesaThle ToHa. Illkama KpemiuHra okam-
yHBaeTCA TNPHMEPHO Tak ke, Kak y K. Ileiikepa, HOo BMecTO KHHO-
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BAPHO-KPACHDLIX 1BCTOB HCIOJDL30BAULI IYCThe KpacHble bonee Xo-
JOAHOrO orTeKa (KapMmuuuble). B nJjacTHeeckoM  OTHOLICHHM
Kaja 3adMMaer cpejlee II0JIONKeHHe B O0lieM Py WKaJl.

Ho,n,rpynna mKaJ BbBCBEeTJE€HHSHA 3€JeHbX LBEeTOB
H CryuweHus TeNJbLX UBeTOB COHeKTpPa (CTal'I,HapT-
Haa cnekKkrpadJdbHhasn I.I.IK&JIa)

xana, B cylmHOCTH, IpelcTaBager co60H MOLH(pHKALHIO 3eneHo-
KOpHYHEBOl mKaJbl. FHauano npuMeHeHHIO 3TOH ILUKaJbLl IOJOKHII
noJbckuil reorpag Pomep B 1920—30-x rr. B CCCP ee cranu npu-
MeHATb B KOHUe 40-X rofloB. llecMOTpPS Ha YCJIOBHOCTb DAacCUBETKH,
3Ta lIKaJja HCI0Jb3yeTcs IOYTH Ha BeeX (PU3HYeCKHX ydeOHLIX Kap-
Tax, H3JaBaeMblX OTJAEJbHO HJHM BXOAALHX B arsachl. KCKJIouu-
TeJIbHO LIKPOKOe NPHMEHEHHE LIKaJIbl, IOCTPOCHHOH MO YKasaHHOMY
NPHHITHIY, NOCAYXKUJIO OCHOBAHMEM Ha3BaThb ee CTaHAAPTHOH CIeKT-
paJbHO# HIKAJOH.

Illkana ooJlagaer XOPOLIeH NJIAaCTHKOH, HO, OTPaHHUHBAACH B BbI-
COTHOH 30He OpaHXKEBLIMH CTYIEHSIMH, He CO3/aeT 4YeTKOH pasJu-
YHMOCTH CTYIEHell BLICOKOIOPHOH YaCTH jaxe [PH HCIO/b30BAHHH
KpacHoro ugera. JLOCTHXKeHKMe MPaBHJIBHOIO [JIaCTHYECKOTro a@-
(heKTa, COOTBETCTBYIOLLEro NPOQHIID pejbeda, OCTACTCH 3aTPyAHM-
TeAbHBIM. B OTAe/bHBIX C¢JAy4Yadx ero MOXHO YCHJAHTb OTMBIBKOH
pesbe@a, HO JIHMb NPH AOCTATOUHOH CBETJIOTE BePXHHX CTyNeHe.
Lles1eco00pasto NPHMEHATh ABYXLUBETHYIO OTMBLIBKY: OOINME TEHH
(IIOAKJIAAKY) BLIIOJIHHTL XOJOAHBIM LBETOM, & BEepPXHHE (yAapbl) —
TelmanM. l1loKa3 JecoB [CPCIEKTUBHBIM PHCYHKOM lia crnexrpadib-
HOM OKpacKke C OTMbIBKOH [LAET XOPOLIHE Pe3yAbTaThl.

§ 95. )KUBOLIUCHBIE H NPOYUE LUKAJIbI

JKuBOmMCHBIE IIKAJBl B OTJHYHE OT YCJOBHOH pPacLBETKH CIEeKT-
pasbHBEIX IUKaJ COMHKEHBI IO LBETOBOM aMMe C NPHPOAHBIM KOJO-
PHTOM IIPH YCJOBHH BeUePHEro OCBELeHHH. JTO NPUBOAUT K obpar-
HOA NOCJAENOBATENbHOCTH LBETOB B BBHICOTHOIH 30He IO CpPaBHEHHIO
CO CIEKTPaJbHBIMH MIKajJaMH: KOPHUHEBATO-DO30OBble M KOpPHYHe-
BATO-IyPIIypHBlE TOHA B cPelHeHl yacTH rop NepPeXoisdaT K opaHie-
BO-XKeJTHIM Ha BepulMHax. Takas TOHAJbHOCTbL OTJHYAET JKHBOIHC-
Hble 1IKaJbl OT 3&JeHO-KOPHYHEBHX, OTBEYAIOUIMX YCJOBHAM JHEB-
HOro ocBelleHHs. KpoMe TOro, B KHBONHCHLIX LIKajJaX 3ejeHble
TOHA OXBATHIBAIOT 0OJbINE BBICOTHBIX CTyIEHeH, UeM B 3e/eH0-KO-
PHYHEBBHIX, YTO XapaKTepHO MJIA mpupojunoro JaHpmagpra. Ilopsanok
U3MEHEHHSs CBETJOTHl B XKHMBOIHCHBIX LIKAJ&X MOKET OLITL pPasHo-
0o6pasHEIM M He ABJsETCA OTJMYHTENbHLIM IPH3HAKOM rpynnnl. Kax
NpaBuJo, OH He COBNajaerT ¢ M3MeHEHHEM CBETJIOTH B 3e/JeHO-KO-
PHUHEBBLIX M CIeKTPaJbHBIX WKalax.

LigeToBOe OOpMIeHHe pesibéda Ha NMePBHIX MHOTOUBETHLIX PycC-
CKHX H 3apy0OexHBIX IeyaTHhIX KapTax MOMXKHO OTHECTH K >KHBOIHC-
Homy. OfHaKO 3TH OTAE/NbHBIE H3[JaHHS He COCTABJSJIH CIeUH(HU-
yeCKOH IIKOJLI IBETOBOTO OQopMJeHus peibeda. B pyccxoit kap-
torpagui nepebiMH AByM#A u3panusiMu Araaca JO. Cumauwxko
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(1858, 1862 rr.) GbLlIO MOJOXKEHO HAYAJIO NMPHMEHEHHIO MHOrOLBET-
HLIX IIKaJX ¢ ocBeTJenueM kBepXy. Uepes 70 jer Obln u3gaH xap-
mauuplil atmac CCCP ¢ kapraMu B 3eJIHO-KODHUHEBOH IuKaJe
C [ONOJHEHHEM ee NYPNYPHBIMH CTYNEHSIMH, OCBET/ISIOMHMHCS
kBepxy. Lo 1940 r. yueGHBEIe CTEHHBIE H HACTOJNBHBIE KAPTH C H30-
6paxeHHeM pesbeda MMeUATAJHCH B MHOrOIBETHLIX OCBETJSIOIIHXCS
mkanax. B 60-x rogax B CCCP 6m1 u3ma psal pervoHANbHBIX
aTJ1acoB, B KOTOPBIX NMPHMEHEHL KHBONHCHble mKkanu (Ataac Ca-
xanuHcko#t obnactu, Hymanbe—Mocksa, 1967 r., Arnac TamKux-
ckoft CCCP, M., 1968 r. u np.).

3a pyGexom B nopofuom oGOpMJIEHHH M3RABAJUCH aHTIHACKUE
W 1Befnapckue KapTel. Tak, Ha aHLAHHCKHX (DH3HUECKHX M THI-
COMETPHYECKHX KapTax HCIOJNbL30BaJACh 3€JACHO-KOPHUHEBAs IKaJa
C OCBETJSIONHMHUCS KBepXy (HOJETOBO-IYPIYPHLIMH CTYIEHSIMH,
Hast mBefinapckux KapT XapakTepHBIM GBIIO KHBOIHCHOE O(OpM-
JeHHe B rony06oBaTo-3eeHOR H RKeJJTo raMmme.

B CCCP nayano paspaGoTKH KHBOMHCHEIX IUKaJ GHIJIO TOJO-
weno moumentoMm MHUMIAuK B. H. AnpuaHOBEIM ¥ TPOHOIRKEHO
ero yuenukamu A. B. JleGenesmim, JI. H. JlexueswiM, I1. K. Koa-
naeswiM, A, WM. Hockosrim, C. I'. THXOMHPOBHIM, a Tak)ke XyHAOXK-
HukoM-kaprorpagom A. A. VabsauoBniM., MMM WHPOKO HCIOMB3O-
BaJicsl BaPHAHT OCBETJVICHHS IIKAJHLl KBepxXy. OcrasibHile BapHaHTH
CTalM JIOTIOJIHHUTENLHO TPHUMEHSTBCS — XYLOXHHKOM-KapTorpadom
IT. A. CxBopuoBuiM, HaynHas ¢ 1935 r.

B OCHOBY OKpacKH JKHBONHCHBIX THICOMETPHYECKHX INKAN MO-
JIO}KEHBI TIPHPOXHbLIE I[BETOBLIE SBJICHHS. 3aKOHOMEPHOCTh IBETO-
BbIX H3MeHeHHH B ropuoM gaunpwadre o6ycioBJeHa pasHooGpas-
HBIMH TNpHUMHAMH. BUZEMBII I[BET TOBEPXHOCTH OTHEJbHLIX yua-
CTKOB CKJIOHOB TOp 3aBHCHT Kak OT CBOHCTB (akTyps camoil
MOBEPXHOCTH, OTpaykalomeld CBETOBHIE JYUH, TAaK M OT COCTOSHHS
atmocdepsl, yria Hak/iIoHa TOBEPXHOCTH K MATAlOUIEMy CBETY, OT
CTENEHH OCBEIEeHHOCTH, PAaCCTOSHHS, Ha KOTOPOM HAaXOLUTCA Ha-
Gaonatesanb ¥ Op.

O6beHHAIOIIMM TNIPH3HAKOM JJS BCelf TPYNNBI IIKaJg CJAYKaT
IIBETOBbIE TOHAJBLHOCTH 30H BEICOKOTOPHOTO CKJOHA B MOMEHT 3a-
xopa conHua. IIpHunHOfl TOHOBHIX W3MEeHeHHH OCBEIEHHS B 3TO
BpeMsl SIBJISIeTCH YIJIMHEHHE TYTH TPOXOMXKIEHHS COJHEUHBIX JyueH
uyepes arMochepy TDPH BLICOTE COJIHIIA HaX T'OPH3OHTOM IIPHMEPHO
nox yriaoMm B 15°. B ator MOMeHT nyTh Jyua B atmocdepe B He-
CKOJNLKO pa3 mJuHHee ee TOJIIM, M3MePeHHOH 10 HOpPMand XK Mo-
BEPXHOCTH 3eMJH.

Ilpu majolt BBLICOTE COJIHIIA OYEHb BEICOKAs rOpa B OXHMH H TOT
e MOMEHT MOXKeT OBbITh OCBelleHAa II0-Da3HOMY: BEpIIHHEl — XKeJ-
THIME JIYYaMH, HECKOJbKO HHXKe — OPaHIKEBLIMH, €llle HUKE — Kpac-
nHopaThiMH. OpaHKeBHIHf, a 3aTeM KPACHOBATHLIH OTTEHOK OCBelle-
HHs co3maercss OJMKe K MOMEHTY 3aX0Za COJHLA. B ocBeuweHHH
Gosiee NOJIOTHX CKJIOHOB IPHHEMAET yuacTHe H TOJyGoil paccesH-
HBIl cBerT BepxHe#l wacTH HeGOCBOZA, KOTOPHIH B CMeCH C KPacHO-
BATHIM OCBeLeHHeM CO3JaeT MYPIypHble HIH (HONETOBO-NYPIYp-
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HEle KpackKd. [lyis HHXKHHX CTymeHell IUKaJl NPHHATA XapakTepHas
IS OGIIMPHOr0 MNPOCTPAHCTBA CYIUH 3eJeHO-OJHBKOBAs TOHAJb-
HOCTb.

B Taba. 8 npuBeAeHBl NPHMEDH! NOCJENOBATENBHOCTH TOHOBBIX
H3MeHeHHH B JKHMBOIMCHHIX mKajzax. HamepeHHO pomyckas paxe
HeOOoJIblIHEe OTKJIOHEHHS OT yKasaHHHIX B Tabs. 8 OKpacok CryIe-
HeH, MOXHO NOJY4YHTb OoJbllIoe pasHooGpasme Ikas. Jlomycramo
TaKXke H3MeHeHHe YHCJIA BBICOTHHX CTYHeHEeH NIpH YCJIOBHH COBJIO-
OeHHsT MOCJAEAOBATENbHOCTH HX pacuperkd. FEiue Jyue, ecnu
yyecTh IBeTOBble OCOOEHHOCTH T'OPHOrO paloHa, YBHJEGHHLIE HEIO-
CPEACTBEHHO Ha MECTHOCTH.

Ta6banunua 8

BapHaHTbl TOHOBHIX H3MEHEHHA B XKHUBOMHCHEIX WIKanax

YKenroiit JKento-opaHxeBEil OpaHxeBHit

Opamxesuit KpacHoBaro-opaHXeBHbiit OpaHKeBOo-PO30BEIi

OpaH:KeB0-pPO3oBLIil KopuuHeBaro-po3oBulit PosoBaro-tuoseronit

ITypnypHo-(proneToB bl Kopuuuesaruit ¢ mypnyp- | KopuuneBaTwif, cpefnuit

(crpeneBHIi) HO-()HOJIETOBBIM OTTEHKOM | MeXAy ABYMS  CMEXKHBIMH
1IBeTaMH

KopuuneBarhrii KopuyreBaThil € 30J10TH- | 30JOTHCTO-OJIHBKOBLIH

© | CTEIM OTTEHKOM

KopHyHeBaTo-0HBKOBLI | 30MOTHCTO-OJHMBKOBEIX OnuBxoBBHIf

OnuBKOBH OnuBKOBBIi OXPHCTO-0IMBKOBEIH

3eneHo-oMBKOBLIH OnuBKOBO-3e/eHbL OxpHCTHIH

3eNeHbIH 3eneHsiii 3eneH0-0XPHCTHIH
3enensit

[TopsimoK H3MEHEHHS CBETJOTH CTYyIEeHeill B I1Kajde MOKeT OBITb
caMblM pasHoo6pasHbIM. MOKHO HOCTPOMTE IIKAJNy MO HPHHIHIY
BO3LYIIHOM IepCHeKTHBH, PaccMaTpPHBAs TOPH CBEPXY, HJIH, Hao6o-
pOT, MO TPUHIHNY OCBETJeHHS BBEpX, Habnofas HX Kak OB C pas-
HUHB, MOXKHO TaKXe YUUTHIBATbL €CTECTBEHHYIO CBeTJIOTy 30H. [Ha-
NpHUMeEP, TIaXOTHYIO 30HY BO3BBILIEHHOCTEH chenaTh caMoil CBeTJIOH,
a TOCJAeAYIONIYIO 30HY JIECOB TMOCTENEHHO YTeMHATh, 30HY K€ JIYroB
cJlerka OCBETJIHTL, OCTABJSIA PAJ CAEYIONIHX CTYIeHed Hens3MeHSIo-
IHMHCH TI0 CBETJIOTE, H T. [.

OzHo M3 YC/IOBHH KHBONHCHBIX IIKaJ 34KJHOUYAETCS B TOM, UTO
G6auXe K BepIIHHAM TOp HCUOJb3YIOTCSH LBeTa Haubosgee WHCTHIX
B CNEKTPAJLHOM OTHOIIEHHWH OKpacoK. OHH MOTYT OBITH M T'yCTBHIMH,
CHJILHBIMH, H OTHOCHTENBHO OJeqHLIMH, CJaBLIMH.

Tlo u3MeHeHHIO CBETJIOTH ¥ HACHIINIEHHOCTH JKHBOIHCHLIE LIKAJBI
NOAPA3NeNsiOTCss Ha INeCTb MOATPYNN, XapaKTePHCTHKA KOTOPLIX
TIPHBOLMTCST HHKE.

MIxagp «<BO3AYIWHONH NEPCNEKTHB BI»

SR WKaJw CTPOATCS IO NDHHIHUITY YCHJEHHSA OKPacKH KBepXy M
NMpHMEHEeHHA IJs HH3MeHHOoCcTel [IPO3PAUYHBIX 6eJIeCOBATRIX 3€JIEHBIX
CTYHEHeﬁ foJiee XOJOJHOTQ TOHA, Ue€M OJIMBKOBLIE CTVIEHH cpen-
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ilefi 3oHbpl. CMeHna I(BETOB [1pH YMEHBUIGHHH HX CBETJOTH BBEpX

MOxkeT ObITh JAaHa,
(ra6a. 9).

Ta6anuua 9

Hanpumep, B

TaKoii

nocJ/enoBaTeabHOCTH

Hikanb «BO3XYWIHOM
nepernexTH b

llkanm ¢ nocTroaHHON
creTyoToll HIBOspacralomeil
KBEpXy HaCBULENHOCTLIO

Ilxansl ¢ yBexnunpamouieiicsa
KBEpXy CBETIOTOH M
HaMmensomencst Hacuel-
HOCTLIO

Kopnuneno-opanxesniif,
WIH OpaHIKeBbli
Kopuuneso-kpacHublit
PO30BLIi
KopuyneBelii ¢ oTTEHKOM
BHLIHEBOrO 1BETa
Kopuunesnit  pau
AIKeHast
OXpHCTO-KOpHUHEBbIH

HIIH

CHEHa

3eJ1eH0-0X P HCTHIA

OJIHBKOBO-3€/1eHbLi
3eneHbIi
CBeTJi0-3e/1eHbi i

OpamxKenblil
KopuuneBo-opaHKeBsIl
KopuuneBnlii ¢ pososo-
BHIIHEBEIM OTTEHKOM
Koprunesblii Tennbti
3eJieHo-KopruHeBbIfi
3eJ1eH0-0X pHCThIH
Cepo-aenenblit

3eneno-ceprrit
3eJsieHOBATO-CEPHI

OpaHKeBblil
PozoBo-opanxKesblit
Po30Bo-KopHuHeBLI

KopHuHeBbli ¢ po3oBo-BHII-
HEBEIM OTTEHKOM
KopHuHeBni, Gauakuit

K Cenuu
KopuureBo-seneHblil (OJNHB-
KOBLI# TermJbtil)
Cepo-senenniit Tensii
Cepo-selieHBIi
Cepo-3eqieHEIfl XOJ0AHbIH

3eseno-rony6oit

[TocKOJIbKY HHKHSISI CTYIIeHb B 9TOH IuKaJe JaeTcs CBeTJIOH, le-
71ec006pa3HO BOJHBIE TPOCTPAHCTBA OKpAlUHBaTh 6GOjiee IyCTOH ro-
JyOoH KpacKoi, YTOObI Jyylle BBIAEJHTh TPAHHLIY CYIUHM H BOJIHI.
[IIxana MoOKeT NPHMEHSTBCS Kak C OTMBIBKOH, Tak M Ge3 Hee.
ITnactika B 0GOHX cayuasix NOCTHraerTcst BecbMa ad(ekTHas, oco-
6ento ¢ oTMbIBKOH. Ho mepenaua pacusieHeHHOCTH BBLICOKOTOPHOIO
peanedpa NpH OTMBIBKE HoJayuaercd caabee, yeM BO BCeX OCTaJb-
HBIX BAPHAHTAX JKMBOIMCHBIX IIKaJ.

IIkade c TOCTOSIHHOMH CBETJOTOH M Bo3dpacrallell
KBePDXy HACLIIEHHOCTL IO

ITpumep oxpacku »THX wWKaja ykaszan B T1aba. 9. Oxpacka Takol
IIKanLl Jy4quie BBHIMIALHT B CBETJOH raMme, 4eM B yTeMHEHHOI,
a NoTOMy LuKajga GoJjlee NMPHrOgHA AJST HAcTONBHHIX KapT. CBersas,
npo3paunas OKpacka CO3/aeT HJJIO3HI0 BO3AYLIHOCTH, TPOCTPAH-
CTBEHHOCTH (hopM penbeda, KOTOpPAsl YCUIMBACTCS OTMBIBKOH pellb-
eda JIerkMMH roJdy6oBaTO-QHONETOBHIME TEHSMH C COYHLIMH Tell-
JBIMH «yHapaMmu» Hasepxy. Bospacranue 4HCTOTHL OKPackH ofec-
NeYHBACT WJJIIO3MIO COJHEYHOH OCBEILEeHHOCTH.

MIxanap ¢ yBeJdHYHBaloWedcss KBePXY CBETJOTOHW

HH3MEeHAIOMeNCca HACBU[EeHHOCTh IO

B aTo# noArpymnmne IIxKaJg MOTyT OBITh TpH BapHaHTa: HacCblleH-
HOCTL KBepXy Y6bIBaeT, HaCBhIUIEHHOCTh ITOCTOSHHA, HACBIUIEHHOCTH
KBEPXY BO3pacTaeT.
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[Ipumep pacuperku crynmeHell B STHX WKAJAAX MoMemien B mo-
cjefHeM croJbue Taba. 9. BapuaHt, Korja HachILleHHOCTb KBepXy
BO3pacraer, oueHb sddekren. Ho caepyer yuecth, UTO POCT HaCHI-
LIGHHOCTH CBsI3aH C NoTepel cBeTJOThL. UTOOH IuiKaja 0 YCJAOBHIO
Onlia ocBeTssiOllelics, TpeOyeTcs yTeMHEHHe HMIKHHX CTyleHeH,
YTO TAKXKe HeXeJaTelbHO.

JlJis paBHJABHOTO MOCTPOEHHS OCBETJAIOIIMXCS LIKaJ Heo0Xo-
JHMO B HHXHeH 9acTH MX JOOMBATHCA pPAa3JHyHs CTyNeHeil IJjaB-
HbIM 06pPa3oM 3a CUeT JIErKOr'0 yTeNJIeHHs IBeTa HJH YBeJHUEHHS
YHCTOTHl OKPACKH NP OUYeHb He3HAUHTEJbHOM OCBETVIEHHH. B BepxX-
Hell »Ke YacTH IUKaJbl PasHHIY B CBETJIOTE CTyleHel HesaloT HaH-
Goapmeft. HecobaiofeHHe 3TOr0 YCJIOBHS HEH30EKHO NPHBOJHT
K JI02KHOMY TPeACTABJEHHIO O MJacTHKe penbeda us-za caabol
pasJUuMMOCTH CTynmeHeHl B BBLICOKOrOpPHOH uacTdH. B aTomM oTHouwe-
HUM IIpUMeuaTesJbHBIM sIBJAsSercsl mBelnapckuii Arnac D. Mmroga
AJA cpepHed ukoJbl, ['MncomMerprueckas OKpacka B HeM JaHa cJe-
AYIOLINMY LIBETAMH (CBEPXY BHH3): OT GeIOoro A0 3eJ]eHO-roJyboro
yepes CBETJO-3KeJThIf, 6JefH0-OpaHXKeBblll, KOPHYHEBLHH CBeTJLIH,
onHBKOBHIH. OKpacka CONPOBOXKAAETCH BLIPA3HTENLHOH OTMLIBKOH
peapeda ceporo usera. OdopmieHHe NPOHU3BOJMUT BecbMa IIPHAT-
HOe BIIeUaTJIEHHE,

9. Mmrod Haspaa CBOIO OKPAacKy IUKaJoll BO3AYILHOH Hepclek-
THBBI, UMesl B BHAY TOHAJBHOCTH OYeHb JaJEeKHX rop, paccMaTpH-
BaeMBIX CHH3y. Takoe Ha3BaHHe He CJEAYET OTOKAECTBJATbL C Iep-
BBIM CNOCOGOM 3KHMBOMHCHLIX IIKaJ], OQOPMJISEMBbIX MO HPHHIUIY
BO3AYILHOH NepCreKkTHBbl, MPH KOTOPOM IpeinoJaraercss OOBIYHEIH
IJIsT KapT BuI cBepxy. [103TOMY H HAaCHIEHHOCTb B 3TOM crocobe
yBeJHUMBAETCS CHH3Y BBEpX, a He yObBaer, kak y 3. HMwmroda.

Higkane ¢ ocBeTJMeHHEM OKPACKH K 060UM KOHUIAM

JlauHbIA BMJ 1IKajJ CTPOMUTCS HA COeJHHEHHH NDPHHIHIA BO3AYILI-
HOM MepCMneKTHBL! ¢ NPHHIHIOM OCBETJEeHHs KBepXy, YTO M NPHBO-
IHT K OCBETJEHHI0 IKaJn B 06a KoHUa. Takoe cCoelHHEHHe MO3BO-
JISeT B3AThb JydllHe KauecTsa OT OGOHX CHOCOGOB: OT IEPBOro —
OYeHb XOPOLIYIO IBETOBYIO MIACTHKY, OT BTOPOTO — BEIPA3HTEJIbHYIO
nepefauy (HopM BLICOKOTODHOrO pejibeda B COYETAHHH C OTMBIBKOM.
B cBA3H ¢ HanMuyueM CBETJOTHOTO H3MEHeHHsT B 002 KOHIA CIo-
co6 TO03BOJISIET MOCTHTATh XOpOLIEH pasiHYUMOCTH CTyNeHeH, TeM
BoJiee 4TO B LEHTPaNLHON 30HE NMOCTOAHON OKpPACKH DSl CTYMeHeH
MOXET HMETh CBETJOTY NOYTH OAHHAKOBYIO. 3HAUHTEJbHLIE CBET-
JIOTHBIE KOHTPACTH MOXKHO COCPEIOTOYHTb Ha CaMBIX Y3KHX BepX-
HUX CTYIIEHSIX,

B CCCP stot cnocof 6bin paszpadoran 1. A. CKBODLOBBIM HJisi
Boaporo coserckoro arnaca mupa (1937 r.). Cnocof 6Bl HCHOJB-
30BaH TakKxke Npu opopmieHun Gosapwofi mMoszangHolt kKaptel CCCP
M3 MPUPOJHBIX KaMHeli-caMonBeToB, HaXoAdAulelicst B JeHHHIPAACKOM
Dpmuraxe.
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IHxansr ¢ NBOHHBIM MepeJOMOM HO CBETIOTE

CyuiHocTsr MOCTPOEGHHS STHX IWIKAJ 3aKJIIUaeTcss B TOM, YTO JUIS
HusMeHHOCTeft OepyTcs CBOHCTBEHHBIE HM 3eJleHble TOHaNbHOCTH
C OCBeTJIeHMeM BBepX (mepBolff mepesoM), a IJs BO3BLIIIEHHOCTEH
i HH3KOTOPHH — WX TPHPONHLEIE OKPACKH 3eJIeHO-OJHBROBOTO KO-
JOPUTA CO CrylleHueM KBepXy. Bepxmuss wacTh IIKajsl Hgaercs
C HapacraiomuM ocBeTsieHueM (Bropoit nepenom). Tlpu sTOoM Ha-
CHLINEHHOCTL MOMKeT YO6HBAThH, BO3pACTAaTh WJH OCTABATHCS TOCTO-
suHofi. Hamuuwe ABOHHOTO CBETJOTHOrO NepesjoMa MO3BOJISET [10-
BLICHTL Pa3MYNMOCTh CTYTeHell LIKajnl, a cBeTsbifl Bepx ofecre-
u¥BaeT BBHICOKHH mnsactuyeckuit s dekrr, ocobeHHO B COYETAHHH
¢ ormuiBkoll, Mcmosb3oBanune XapaKTepHBIX TOHaJbHOCTell Beuep-
Hero OCBEIIeHHs] BEICOTHHIX TOSCOB TOPHOTO JanmmwadTa M HOmod-
HeHVMe THICOMETPHYECKOH OKPAacKM XYJ0YKECTBEHHBIM DPHUCYHKOM
JIECHOTO  TMOKPOBa TMPHGAMKAIOT HNaHHEM Ccrmoco6 odopMIeHHS
K JaugmadTHOMY.

H3o6paxkenne peabeda ¢ IBOHHBIM CBETJOTHBRIM TEPEsOMOM
BIEepPBLEIE OLIIO HCNOML30BAHO Ha KapTax NepBOro kapmanxoro ATt-
naca CCCP (1934 r.), swnuenmero mox pepaxiumeir B. A, Kawme-
neuroro, A. A. Bopaosa, K. T. Epmonckoro. B coserckoft KapTo-
rpaduu 970 GbBIA TIEpBAS MONMLITKA MOMCKOB HOBOrO O(GOPMIIEHHS.
Hns kaprorpaduu Ieefinapun n BenwkoBpuranuu mkans ¢ ABOH-
HBIM H3MEHEHHEM IO CBETJIOTe OBLIHM OBOJBHO XapaKTepHBI.

Ikanae ¢ OOGBUYHHM CBETJOTHBLM NEPEJOMOM
(cBeTnmoTa BoO3pacTaeT K CepefUHE W Ka.JBbl)

Hanuas mogrpynna moxerT OBITL IIOCTPOEHA C HCIOJB30BAHHEM
NPHHUKIOB JBYX paHee pa3oOpaHHLIX IIKAJA: OKPacka HH3MEHHO-
crefl ¥ BO3BHILIEHHOCTEH BEINIOJHSIETCS, KaK B 3€JeHO-KODHUHEBBIX
IIKanax, a BLICOKOTOPHHH NOSIC ~— KaK B IIKaJaX, MOCTPOGHHBIX IO
IPHHUHNY BO3AYIIHOH nepcnexkTHBB. Takoe odopmieHWe mo cpas-
HeHHIO ¢ 3eJIeHO-KOPMUHEBOH IWIKajolf oforamiaeT TOHOBYIO Ha-
JUTPY: KaprTa CTAHOBHUTCS JKHBOMHCHEE, CTYNEHH 3HAUHTEJILHO
ayuile  pasgauvalorcs. IIoBelmraioTcs Mo TIacTHYeCKHe KauecTBa
H300paKeHUsl MPH COBMEINEHHHN ¢ OTMBIBKOIl penbeda 3a cuer Go-
Jiee CBETJILIX W TEMJLIX BEPXHHUX CTYIeHEeH.

IIBeToBoe odopmienne penneda Ha KapTax 3aBHCHT OT Ha-
3HAUEHHS M crocofa HX HCIOJNb30BAHHS,

CrnipaBounble KapThl OGBIUHO OGOPMJISIOT B MHOrOCTYIIEHHOM
wkase. Hecmorps Ha NOXPOGHOCTL IUKaJbl, OKpacka CTymeHel
JoJkHa obecrneuuBAaTL XOPOIUYI0 PA3JHUHMOCTB HUX Jaxke B Y3KHX
CJI051X, KOHNEUHO, IPH COOJIOZeHHH TPeOOBaHHUS COOTBETCTBHS Gpoc-
KOCTH CTymleHefl HX BEICOTHOMY mnojoxeHMo. Kaxk npaBuio, Ha
3THX KapTax HUBeroBoe OGOpMJeHHe pesbeda BLINONHACTCS THI-
COMETPHUYECKOH OKpacko# 6e3 TeHeBOi OTMBIBKH. Jsi cnpaBOUHBLIX
KapT HaCTOJbHOTO HCIOJb30BAHHS TNOLXOAST CIOKO{IHLIE, YYThb
NPULAYLIeHHbIe HAM CBETJbIe MaJjoHachlIleHHbe LBeTa.
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st HaCTeNHBIX INKOJBHEIX KapT IIEPBOCTENEHHOe 3HaueHHe
HMeEeT HATJISNHOCTh H306paKeHMs, sSCHOe BHU3yajbHOE BOCNPHATHE
o6pemHOCTH (hopMm penbeda, Xxopomas YHTAEMOCTb BLICOTHHIX IIOf-
coB. Ha »Tux Kaprax HeT HeoOXOZHMMOCTH NDPHMEHSTh MHOTOCTY-
meHHble TOAPOGHEE mKaasl. KopoTkasi BBICOTHas mkana obJer-
YaeT PAa3NMYMMOCTL BEPXHUX CTYIeHell [axe MPH OTHOCHTEJLHO
cseryiofl oxkpacke HX. Ha IIKOJBHEIX Kaprax UesnecoofpasHo IpH-
MEHEHHe SIPKHX, HACLIIIEHHHIX LBETOB, TAK KaK KapTel JOJKHEBI
XOPOLIO YHTAThCS C paccTossuug 8—12 meTpos.

Taasa 21

U3TrOTOBJMEHHE U3OATEJNbCKHX
OPUTHHAJIOB KAPT

§ 96. OBIIAA CXEMA PABOT MO CO3IXAHHIO KAPThHI
BUIBI U3DATEJILCKUX OPUTHHAJIOB KAPT

IMpouecc co3maHus KapTel B COBpPeMeHHOM KaprorpaduueckoMm
TIPOH3BOACTBE COCTOUT M3 4-X OCHOBHEIX 3TANOB: PeNAKIHOMHO-TOA-
TOTOBUTENLHEIX paboT, COCTABJIEHHS KapTH, TMOATOTOBKH KapThl
K W3JAHHIO W M3LAHHS KapTHL.

B penaxumuoHHO-TMOATOTOBUTENBLHEIE pPaBOTH BXOAAT: cB6Op H
aHajM3 KaprorpadMyecKMX W JIPYTHX MarepHasloB, paspaboTka
TIPOTPAMMBI MJIH PeNaKIHOHHBIX yKasawuil xaprel. B cooTBeTCTBHH
Cc Da3p&60TaI-IHI>IMH DeNakKOHOHHBIMH JOKYMeHTaMi INPOH3BOIHUTCS
cocTaBUTeNbCKasy paboTa, Pe3yJAbTATOM KOTOpOll SBJISETCS cOcCTa-
BUTeNRCKHI opuruHanm kapTh. Ilocmenuuit o6BYHO TpPEACTABJSIET
co6off DYKOMHCHEIN SK3eMMIApP, KAauecTBO rpadHuecKoro MucmojHe-
HHs KOTOPOTO GHIBAET HEBHICOKOE, BCJEACTBHE Yero OH He MOXKET
OBITh HCHONB30BAH IS 1esel uafanus.

[TosToMy nmocie 3aBeplIeHWs COCTABHTENBCKOTO OPHIHHAJA
HAET 3Tam MOATOTOBKY KAPTH K H3MaHHIO, BRJIOUAOMIA B cels
H3TOTOBJIEHHE W3NATEJLCKHX OPHTHHAJOB, KOTOPLIE BHIIONHSIIOTCSH
Mo afpHCHOM KONMHH C COCTABHTENBCKOrO OPHIHHAJA C BLICOKHM
rpadHYeCKHM KAYEeCTBOM, B VCTAHOBJEHHEIX VCJOBHBLIX 3HaKax.
TToxroroBKa KapT X M3MaHUIO BKJIIOYAET TaK¥Ke BHITOJHEHHE BCIIO-
MOTaTeNbHEIX paBoT, HeOOXOLMMEIX [INA TONYYEHHS I[eYaTHHIX
hopM W KOHTPOJS W3DATENBCKHX TIPOLECCOB: MaKeTa pacu/ieHu-
TeJbHOM perymH, Mmaxera (OHOBOH OKpacKM, KPACOYHOTO OPHIH-
Hana. BBRIMHCKH Ha3BaHuil W YCIOBHBIX 3HaKOB B ¢oTonabop.

Ha nocnenneM srame cO3faHWst KapThl (H3ZAHWHM) BLIMOJHS-
erca paBoTa MO H3TOTOBJAGHHIO TNeYaTHLIX (OPM M TeuaTanwio
KapThl.

ITomroToBka KapTH K H3LAHHIO SBJSETCH NPOMEKYTOUHBIM
3TANOM MeXIY COCTABNEHHEM KapTH B ee u3faHueM. Bce aTamel
TECHO CBsSI3aHbl, MOCKOJbKY H3TOTOBJIEHHE H3[aTeJbCKHX OPHTHHA-
JIOB TOAYHHEHO PeLaKUHOHHHIM TPeGOBAHMAM W YCJIOBHSAM IOJH-
rpaduyeckofl TeXHHKH ¥ TeXHOJOTHH. OcobGeHHO 3Ta CBA3L NMPOSB-
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Jsercs TpH o0beNHHEHHH MpOollecca COCTABJICHHST ¢ TPABHPOBAHHEM
WJIH BHUEPUMBAHHEM MAJST M3LaNHS.

Conep:xaHHe KapT INepelaeTcs € NMOMOIILIO TPEeX BO3MOXKHBIX
cioco6oB Teperauyn u3oOpaxKeHHs Ha Oymare: INTPHXA, IOJYTOHA
u ¢ona. Jlas KaxAOro U3 STHX CHOCOGOB H3rOTaBJIMBAIOTCS OT-
IeNbHbIe H3LaTeldbCKHE OPHIHHAJB: IITPHXOBHIX, IOJYTOHOBHIX H
(POHOBEIX 3JIeMeHTOB.

[ITpHuxoBEIE H3LATENBCKHE OPHTHHAJBI BBITOJNHAOT BhYepYHBA-
nueM Ha 6ymare, Ha HeJehOPMHDYIOUIEMCs NPO3PavYlOM MJIACTHKE,
rpaBUpOBAHHEM TIO I'DAaBHPOBAJLHOMY CJIOIO, a TakKXe KONUPOBa-
HHEM Ha CBETOUYBCTBHTeJabHEE Gymarn ((GOTOKONMHS HJIH apreHTo-
THUNHAS KOMHS) WM Ha NOJUdPHPHBIE NAEHKH C PasJdyHLIMM CBeE-
TOUYBCTBUTEJBULIMH CJAOSAMY, HaKjJeHBaHHeM (POTOHAOGOPHBIX H30-
OpaxkeHH!l HJAW [EPeBOLOM CYXHX IepeBOAHEIX HM306payKeHui.

IMonyToHOBLIE M3LATENbCKHE OPHTHHAML BBITOJHSIOT OTMBLIB-
KO WM TyuweeBko# na 6ymare WJIM MATHPOBAHHOH CTOPOHE TNPO-
3PAYHOTO TJIACTHKA. B KayeCTBe MOJYTOHOBHIX OPHUTHHAJOB MOTYT
OBLITh HCMOMB30BAHE! TAKXKE LBETHHIe W uepHO-Oenele dororpadun
U JHATO3UTHBELL.

[IeetHrle ()OHOBLIE HM3LATEIBCKME OPHTHMHAJIBE — OPHTHHAJLI
c poBuoit (OHOBOH OKpacKoH — MOTYT BLINOJHSTHECS Ha UepTeX-
HOM wan oTduKcHpoBanHofl maroBoll (oTobymare CrenHaIbHBIME
KPAaCHTENsIMH, POBHO TOKPLIBAIOMIUME OyMary.

B 3aBHCHMOCTH OT CTEMeHH Harpy3kH H OT UYHCJa Kpacok
B TeUaTH KOJHYECTBO INITPHXOBLIX OPUIMHAJOB MOXKeT OHITH pas-
HbLIM. VYKazanwe, KakKHM Ccnoco6OM ¥ Ha CKOJNLKHMX OpHrHHajax
OyAeT rOTOBHTHCS KapTa K TeJaTd, NAeT PeIakTop B PefaKIMOH-
HBIX YKa3aumgax. DTo MoxeT OLITh ONMH H3 TpeX BAPHAHTOB: CO-
BMEIIEHHLI ODHTHHAJ, KOrAa BCe HITPHXOBBIE 3JEMEHTH BHINOJ-
WSIOTCST Ha OAHOM OpHrHHAafNe, pacuJeHeHHble ODHMIHHAJE, KOrza
U KaxK[o# MTPHXOBOH MeuaTHON KPAaCKH BHIMOJAHIETCH OTHeNb-
HEIl OPHUTHHAJ; YacTHYHO pacuJeHeHHble OPUrHHAJLI, KOTa IITPH-
XOBHIE 3JIEMEHTH! BHIOJHSIOTCS Ha HeCKOJNBKHX OpPHrHHAnax (4HCIo0
OPHUTHHAJOB MeHbUIEe, uUeM KOJHYeCTBO IUTPHXOBLIX NMeUaTHHIX Kpa-
COK, TaK KaK Ha HEKOTOPHIX OpHTHHAaJaxXx OYLYT COBMEUIEHH dJle-
MEHTHI Pa3HLIX KPACOK).

CoBmerneHnbIft BapuanT o0ecCHeUHBAeT HaHJyULIee COBMele-
HYe KDAaCOK NpH IeyaTH KapTel, HO OH 6oJsiee TPYLOEMOK H3-3a
HeoOXOMMOCTH BEITIOJNHEHHS! PACUICHHTENbHOH PEeTYIIH M H3roTOB-
JleHus MaxeTa paculeHuTennHol peryiud. lsrotrornenne pacunenen-
HBEIX OPHTHHAJIOB YCKOPseT MPOUecc CO3MAHMS KapThl 32 CUeT HC-
KIIOUEHHS PACUJEHHTEJLHON pPeTyur#, HO NPH 3TOM MOKET OHLITh
MeHee TOYNLEIM COBMeEIIeHHe KPacoK. BO3MOMKHLI TAKKE NPONYCKH
HJIM BblUEpPUMBAMMe OJHOTO 3JieMeHTa Ha JByx opuruHanax. Cmo-
cofy UAaCTHYHOrO pacuieHeHHs U3RATENbCKHX OpPHTHHAJOB, KakK
KOMOMHAUMH H3 COBMENIEHHOTO M DPacCYNMeHEeHHOTo CmOCOGOB, TPH-
CYWI® HX HOCTOMHCTBA M HEJOCTATKH.

Hcexmounts paBoThl 1O PETYIIH W B TO KE BPEMs NOJYIHTb
Xopouree cOBMellleHHe KPAacOK B INedaTH HO3BoJsieT dortorpaduue-
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ckufl crmoco6 usetoneseHus. Ilpu stoM crnocobe Ha COBMEIIEHHOM
H3[aTeJbCKOM OpHTHHAJe 3JeMeHTH COMepKaHHs BHIUEPUHBAIOTCH
He OLHHM UepHBIM I[BETOM, a B HECKOJBbKHX IBeTax. Pacunenenue
Mo uBeraMm JJis Ie4aTH IPOHSBOAMUTCA HyTeM (OTOrpacdHpOBaHHUs
OpHTHHANa ¢ npuMeHeHHeM cBeTOGMJIBTPOB. [IpH npaBHALHOM MOX-
6ope cBeTODHJLTPOB K aKBADEJNbHHIX KPAaCOK 10 MX CHEKTpaJb-
1IOMY COCTaBY LBETOAEJNCHHE NOMYUAETCH YIOBJIETBOPHTEIbHLIM.
HOnas xapT ¢ OoJbLIOH HArpyskoil WITPHXOBBEE H3AATEJNLCKHE
OpHIHHAaJILI BHUEPYHBAWTCS C yBennuenuneM B 1,25—1,4 pasa
Kpyntee macwitaba cocraBieHHd. DTo o6Jeryaer deprexuble pa-

Mo cnocoby u3o6panceH

L Wrpuxoeble ] [ MNonyToHoBbie j L doHoBbIE ]
Mo snay ocHoBbl
Ha 6ymare -:I l Ha npospauHoit ocHose l
Mo rexHuKe ucnonHeHun
Boiuepun - OTmbiaKa dovorpa-
I HakneusaHue Oxpacka P
BaHue paBupoBatie (Tyweska) P duposarme
Mo cTeneny pacuneHeHnA IITPUXOBLIX 3NeMeHTOR
CoBMmelleHHbIE PacuneHen Hacruuro
NeHeHrbIe pacuneHeHHble
Mo konu4ecTey uBETOB
L OpHouseTHble ] [ MuorouseTHble [
Mo macwTaby ucnonHeHma
l B HaTypansHyto BenuumHy f { C ysenuyervem —I , C yMeHblLeHNeM J

Puc. 128. Knaccupukanysa H3AATE/NbCKHX OPHTHHAJOB KapT

60Tbl H cHuxaeT AeeKTshl depueHus Osarofaps [MOCJACAYIOEMY
oTorpaHpOBAHNIO OPUTHHAJMA C yMEHbIIEHHEM [0 Pa3MepoB CO-
crabaenust. Cieiyer OTMETHTb, 4YTO ueMm OoJblie KO3(pQuUHEHT
yBeJHueHus, TeM Gosbuie 06beM ueprexusix pador. B LIHUUTAuK
paspaforai MeTOX eJHHLIX NPOMCHKYTOUHLIX H3AATeNLCKHX OPH-
THHAJMOB KapT, KOTOPbleé MOTYT ObIThb MCMOJIb30BAHBI IPH CO3HAlIH
HACTOJBHLIX H HacTeHHbIX KapT. [lyrem doToyBenHuenus ITHX NpPo-
MEXYTOUHBIX OpHMIHHAJIOB MOJY4YaloT HeraTHBbl [IJIsi IOACOTOBKH
K H3JLAHHIO HACTEHHBIX KapT H NyTeM (OTOYMEHbIUEHHS — Hera-
THBBI JAJIsl HACTOJBHBIX KapT.

Knaccudurkanus H3LATENLCKHX OPHTHHAJIOB KAPT NOpPeACTaB-
nena Ha puc. 128.
§ 97. ObILHE TPEBOBAHUS K H3OATEJIbCKHM
OPHTHUHAJIAM KAPT

K pasnH4YHBIM BHIAAM H3AATENbCKUX OPHTHHAJOB TMPEABABIACTCSI

pan obmux Tpe6oBaHUIl.
ByMara, Ha KOTOPOH BBINOJNHSETCA OPHIHHAJ, JOJXKHA OBLITh
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BLICOKOTO KAUECTBA, YHCTO GeJOH HJH CJIerKa rojyfoBaToll ¢ KO-
o (puuueHTOM OTpaxKeHus He MeHee 85 %, Ge3 mospexieuui, ms-
TeH, COPHHOK, ¢ MaTOBOH rJaJKoH IIOBepXHOCTbIO. Bo usbexanue
deopmanun Oymara IJIOTHO HakJjeHupaercs Ha HexedopMHPYIO-
LLYIOCS OCHOBY — TOHKHI JIMCTOBOH aJIlOMHHMH C POBHOH IIOBepX-
HOCTBIO.

Tony6oe abpucHoe uaobpamKelHe, MOJYUECHHOE C COCTABUTENb-
CKOTO OpHIHHAJa, NOJXNKHO HMeTb UYeTKHH WITPUXOBOH PHCYHOK
CBeTJIO-TOJIY6Oro 1BeTa ¢ onTHYeckKol mnorHocthio 0,4—0,0 en. Ha
CAHIMKOM OJeflofi rojy0oil KONHMH HCIOJHHTEN0 BO BpeMsl pa-
60THl IJIOXO BHJEH PHCYHOK, a CJAHIUKOM TeMHBIH LBeT §yLeT BOC-
NPOH3BOJHThCS Ha HeraTHBe IIpH (oTorpadupoBaHuUE OpHTHHAJA.
Kpome TOro, Ha temHOM (OHe TPYZHO ONpPENEIHTb KAUECTBO BHI-
uepyeHHOro pHcyHka. He mnpurogpel njasi paboTel aGpHCHbIE H30-
OpaxeHHs C CephblM, IOJyOBIM HMAH ApYyrHM ¢oHOM (Byausio). Ilpu
HaHeceHHW AOPHCHOI'0 PUCYHKa Ha TPaBHPOBAJIBHBIH CJIOH €ro LBeT
MOXKeT OBITb KpacHLIM, KODHYHEBBIM MJM MHBIM, KOHTDPACTHHIM
K IBETY I'PABHPOBANLHOTO CJIOH.

Y u3maTeNbCKUX OPHTHHANOB HOJKHE! GEITH JONYCTHMBIE OTKIO-
HeHHs pas3MepoB BHyTPeHHeH paMKH OT 3aJaHHLIX B pelaKIMOH-
HOM nJjaHe pasamepoB. Ilepen nawanom paboThi Ha abpHCHOH ToO-
ayGoli KonMM 4YepHOH TYIIBI BBIUEPUHBAIOT (& TpPH TpaBUPOBA-
HMH — TPABHPYIOT) YyraLl BHYTpeHHeH paMKH JUHHEH TOJIHHON
0,1 MM. Ha nonsx opurunajia HJH ero obpaTHOH cTopoHe MOMe-
yaloT TeopeTHYecKHe (3ajaHHble) M (akrudeckue pasmeps. Or-
KJIOHEHHS (haKTHYeCKHX PasMePOB OT TEeOPEeTHUECKHX AONYCKaloTCH
+0,2 MM s cropoH ¥ *=0,3 MM Jis fuarosHadell aTaacHEIX H
cnpaBouHBEIX Kapr, 0,3 MM paa cropoH ¥ *=0,4 MM AJs1 AuaroHa-
Jei yueOHBIX HacTEeHHEIX M ADYTHX KapT ¢ YKPYNHeHHLIMH pasMe-
pamu ycJjoBHBX o6o3HaueHu#. Kpome TOro, BHYTpeHHHe pDaMKH
BCEX H3JATENbCKHX OPHTHHAJOB OJHOH KApTHl, a TakKXke CBOLHLIE
CTOPOHBl OPHTMHAJOB MHOTOJHCTHBIX KapPT MOTYT HMeTb OTKJIOHEHHS
pasMepoB JIHIIL B YKa3saHHBIX Ipelenax. MHaue BO3MOXKHO He-
coBMellleHHe PHCYHKa NPY IevaTH.

Bce BuIB H3maTelIbCKHX OPHIHHAJNOB, KPOME IDaBHPOBAHHH,
JOJIKHBl BHITOJHATHCS TYIILIO HJIH AKBapesbHLIMH KpPacKaMH, UBeT
1 ONTHYECKas TJIOTHOCTh KOTOPBIX obecneuuBaloT xopouHe (oTo-
MexaHHuUeckoe H JeKTPOHHOe BOCIpPOH3BeleHHs. Bce HManaresabckue
OpUTHHAJL BLINOJHSIOTCS MaKCHMaJbLHO BLICOKOrO KauecTBa, MJsl
yero HeoOXOLMMBLI MACTEPCTBO HCIOJHHTENS M XOpollee KaueCTBO
MHCTPYMeHTOB ¥ Marepuanos. llITpuxoBnie sJeMeHTH Ha H3Ja-
TENbCKUX OpHI'HHAJAX He AOMXKHE ObTh ToHbe 0,1 MM (uHaye
NPY BOCMPOH3BEJECHHH OHH IIOJIydaTCs PBAHEIMH), a AJS KapT, KO-
TOpEle GYAYT TevYaTaThCsd COKPALIEHHHM KOJHYECTBOM Kpacox, C He-
NIOJb30BAHHEM OJAMOH KpacKu JIJjas WTpHxa # (oHa,— He MeHee
0,15 mm. Paccrosinne MexAy ABYMSI JHHHAMH He JOJKHO OBITb
meHnee 0,3 MM, MHAYe MOXET HNPOH30HMTH MX CJHSHHE IIPH BOCIDO-
u3BegeHiH. AGpHCHEIE JIHHHH, HEHYXKHblE Ha KapTe, HO HeoO6XOAHU-
MBEIE IJIS M3JZATENbCKHX IPOIECCOB, JNOJKHBI BLIUEPUHBATLCS LiBe-
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TOM, OTJHYAIOIIHMCSt OT 1(BeT4 OCHOBHBLIX 3JE€MEHTOB OpPHIHHAJMA.
Hanpumep, npu BbluepuMBAHHH ODMIHHAJa YepHLIM LBETOM OHH
BLIUEPHUHBAIOTCS KOPHYHEBLIM.

OGecrieueHre TOYHOrO COOTBETCTBHS pasMELIEHHS 3JIeMEHTOB
COZEePK AU IITPUXOBOIO H3JATENbCKOIO OpPUIMHAJja COCTABHTENb-
CKOMY JMOJIXKHO OCYLeCTBJATHCSA IOCPEeSCTBOM TOYHOro 0O0BeJeHHs
pucynka abpucHOH KomuH. YUacTHYHBEIE OTXOXKAEHHS BO3MOXKHBEI He
Goqee uem Ha 0,1 MM.

Pasmep ¥ pPHCYHOK IUTPHXOBBIX 3JEMEHTOB JOJMKHbl COOTBET-
CTBOBATh pasMepy M PHCYHKY, chenuajbHO paspaboTaHHBIM MJIs
JaHHOA KapThl, HJIH yXKe H3JaHHBIM CTAaHZAPTHHIM YCJIOBHHIM 3Ha-
KaM.

BuimosneHHBIH OpHTHHAJ MNOANHCHIBAETCss ucHojHHTeneM. Ka-
YeCTBO M MNPaBHJIBHOCTh €rO HCIOJHEHHs NPOBEPSIOTCS KOPPEKTO-
poM H mpocMaTtpuBaiTcsl pefakTopoM. [locne mcnpasienus Beex
3aMe4YaHHH OpHTHHAJA NOAIMCHIBAETCSI KOPPEKTOPOM M pelaKTo-
poM. PenakTop paer paspellieHHe Ha NOJy4YeHHe C HEro IITPHXO-
BOH npoOnl. OpurHHaJ, BHIIOJHEHHHN Ha OyMare, IOKpLIBaeTcs
HeasnothaHoM M IJIOTHOH OyMarofi AJs NpegoXpaHeHHs ero oT sa-
IPASHEHHs, [OBPeXJEHHH, CHpPOCTH H Beiropauus, OpHruHamH,
BEIMOJIHEHHEIE Ha IJIACTHKe, MOKPHIBAIOTCS YHCTHIM JHCTOM Oy-
MAarH ¥ CKJA4IBIBAIOTCHA B OyMaxKHBLIH maxer.

§ 98. UBTOTOBJIEHUE H3JATENbCKHX OPUIHHAJIOB KAPT
CIIOCOBOM BBIYEPUYUBAHHA HA BYMATE
H MPO3PAYHBIX MIACTHKAX

Jasi HM3TOTORJIEHUS LITPHXOBBIX M3HATENbCKHX OPHIHHAJNOB Ha
KapTorpaduueckoM MPOHM3BOACTBE NPHMEHSIOT TPH crocofa: BhHI-
YepuHBaHHe Ha OyMare, BHUepYHBaHMe Ha NPO3PAUHLIX MJAAaCTHKAX
H rPaBHpOBaHMe HA IIJIaCTHKAX.

BrigepunBaHHe 3J7eMEHTOB COLEepXKaHHs Ha IUTPUXOBLIX H3Ja-
TeJLCKHX OpPHTHHAJNAX NPOBOAUTCS B TOM JXKe MNOpsKe, UTO M Ha
COCTaBHTEJbCKOM OPHTHHAJNE.

[Ipy HM3roToBJEeHHH H3AaTeJbCKHX OPHIHHAJOB Ha GyMmare 6oJib-
II0e BHUMAaHHe yIe/JfeTcsi KauyecTBY IUTpHXA. JIMHHH [OJI2KHEBL
GHITH POBHBIMH, 0e3 3ayceHLeB, 6e3 CephIX H Pa30PBAHHBIX MECT.
BrruepunBaHHe NPOH3BOJHTCA YEPHOH TYIIBIO, He pa3MuIBarouieics
BOJOW TIOcse BHICHIXaHHA. LIBer Tywm noaxeH OBHTh HHTEHCHB-
HOro yepHOro upera Oe3 GJlecka M CHHEBATOrO OTTeHKa. Briuepuu-
BAHHEe [POH3BOAMTCH OOLIYHEIMH UEPTEXHBIMH HHCTPYMEHTaMHM
(¢ MHHHMAJbHBIM HCIOJb30BAHHEM YEPTEXKHOIO Iepa).

CxeMa NOATOTOBKH KapThl K H3LAHUIO CMOCOGOM BhluepuHBa-
HHSA Ha Oymare npejcrasjieHa Ha puc. 129.

BrruepunBanue H31aTeNbCKHX OPHTHHAJOB BHINOJHSIOT Ha INPO-
3PAUHBIX OCHOBAX C MeXaHW4eCKH MAaTHPOBAHHON IOBEPXHOCTLIO
UM TIO cHelHalbHO HaHeceHHOMY IpO3PavHOMY JAKOBOMY CJOIO.
Ha naactux KonupyioT 6/efHo-rolyboe abpHucHoe H306pakeHHe
C COCTaBHTeJbCKOTO OpHTHHana. MoXHO BhIYepUHBATL M O€3 ToJy-
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601 aGpHCHOM KOMHH, IMOJOXKUB IJIAaCTHK Ha COCTABHTENbCKHH OpH-
rugajg. Ho B »TOM cJayuae HCHOOMHHTEJIO TPYILHO ONpeNeaHTb OITH-
YeCKYIO ILJIOTHOCTb TYIIH.

TpeGoBanua K OpDHrHHAaJaM, BHUEeDUEHHBIM HA IJaCTHKaX,
aHAJOTHUHEl TpPeOOBaHHAM K OpHIHHANaM, BhIUEPYeHHLIM Ha Oy-
mare. Ho ecTtp ¥ ponosHHTenbHBIE TpeGOBaHHSI, CBA3AHHEIE C TeM,
4TO B pe3yJibTaTe BhHUEPUHMBAHHSA Ha IJACTHKe MOJydaercs JHAmo-
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Puc. 180. CxeMa TOATOTOBKH KapThl K H3JaHHIO CHOCOGOM BHYEPUHBAHHS H3La-
TENbCKHX ODHTHHAJIOB Ha NPO3PayHBEIX NJIACTHKAX
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3UTHB C IIPAMBEIM Kaprorpaguueckum HaobOpaxeHueM, NOSTOMY
TyLb [OJKHA ORITbL ONTHUECKH njoTHoH (D=1,8 en.), a maacTHk
pocratoyHo npospaynelM (D=0,2 en.) 6e3 nsATeH, H3JIOMOB H ADY-
THX MeXaHHYeCKHX IIOBpeXAeHHuH.

Cxema NOArOTOBKHM KapThl K M3JAHMIO CHOCOOOM BHUepUYHBa-
HHSl H3[aTellbCKHX OPMTHMHAJIOB Ha NPO3PauHblX MJacTHKaxX Hpel-
craBJjieHa Ha puc. 130.

Crioco6 BhlYepuMBaAHHMA H3IATENbCKMX OPHTHHAJIOB Ha Npo3pad-
HBIX MJIAaCTHKAaxX I03BOJISIET NPHMEHHTh pPAIHOHANLHYI TEXHOJO-
rMI0 CO3LAaHUS KapThl, ecJ¥ MPOH3BOLHTB YHCTOBOE BhIUEDUHBAHME
C OJHOBPEMEHHLIM COCTaBJIEHHEM HENOCPEACTBEHHO C aBTOPCKOrO
OpHMIMHAaJa HJH C OCHOBHOIO KapTOrpaguueckoro MmarepHala.

§ 99. UI3roTOBJIEHHE OPUTHHAJIOB KAPT
METOJOM FPABUPOBAHHUA

[Ipn mOArOTOBKE K W3LAHHIO METOINOM TIPaBUPOBAHHS MPHMEHSIOT
pasiuyuHble CXEMbl TEXHOJOIHYECKHX TMPOLECCOB B 3aBHCHMOCTH OT
Macmraba KapThl, CJHOXKHOCTH ee IUTPHXOBOTO DHCYHKZ, YCJIOBHH
NPOH3BOACTBA H T. [.

Texunonorusa MOATOTOBKHM K U3LAHMIO OPHIFHHAJNOB
TonorpaduueckKHXx KapT

THUIOBHIMH TEXHOJOTHSIMH [JIfi TONOTPa(HUECKHX KapT SBJAIOTC:
NOATrOTOBKA KapT K H3JAHHMIO METONOM TIpABHPOBaHHA Ha IBYX
OpHTHHAJAX, IOATOTOBKA KapT K H3LAHHI0O METOJAOM paslelbHOro
rpaBHpoBanus (Ha TpexX OpPHrHHAJAX), COCTABJEHHE OPHTHHAJIOB
KapT C OAHOBpPEMEHHBIM TPABHPOBAHHEM HMX AJS U3JAHUS.

[Ipn nNOAroTOBKE KapT K HBNAHHIO IO IEPBOH TEeXHOJNOTHH
(puc. 131) coBmelleHMe OBYX 3JeMEHTOB, TPaBHPYEeMBLIX HA OLHOM
OpHTHHaJIe, TledaTaeMbIX Ha KapTe DPasHBIMH KpacKaMmi, MOKeT
ObITh pasjaHugBM. Hanpumep, Ajas paiOHOB HppHrauui, rie Tpe-
fyeTcss TOUHOe COBMeIleHHe YCJHOBHLIX 3HAaKOB BaJMKOB H apblu-
HOH ceTH, Ha OJHOM OPHUTHHAJEe IPaBHPYIOT NOCAENOBATEAbHO 3Je-
MEHTHI THAPOrpadHH H KOHTYPa, Ha BTOPOM - 3JIEMEHTHl peabeda,
a anga paloHOB ¢ npeobiafaHHeM penbeda H pasBUTON ruiporpa-
(huuecxoll ceru, rae TpebyeTcad TOUHOE COBMeEIIeHHE 3THX BJeMEH-
TOB, Ha OAHOM OpHIHHAaJe IPAaBUPYIOT NOCJENOBATENLHO THAPOTpA-
¢uio 1 peabed, Ha BTOPOM — KOHTYP.

CywHOCTL TeXHOJIOrMM 3aKjawuaercsi B ciaenylomem. CocrTasH-
TeJbCKHE (noJeBofi) opuruHana Qororpadupylor B Macumrabe us-
LaHusA KapThl H IPOM3BONAT TEXHHUeCKyIo peTylb Heratusa. C mo-
JYUEeHHOIO HeraTHBa H3rOTABJMBAIOT JBe abpUCHBle KONHMH Ha
rpaBHPOBAJbHBIX OCHOBaX., Ha mnepBoil OcHOBe I'DaBUPYIOT THAPO-
rpaduio ¥ Apyrue aJeMeHTH, NeuaTaeMble CHHHM IIBETOM. 3aTeM
H3rOTABJMBAIOT OPHIHHa] NoAnucefl ruaporpadun. danee mpous-
BOAAT KOPPEXTYPy M HCIpPAaBJIeHHe OPHUTLMHAJOB THIpOrpaduu u
nojnuces.
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C opurnsana rufporpa@ui H3TOTABIHBAIOT [AHANO3UTHBHYIO
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Puc. 131. Texmosoruueckasi CxeMa NOAFOTOBKH K H3LaHHIO TOMOrpad)HYECcKHX
KapT CcnocoBoM rpaBHPOBAHHS Ha ABYX OPHTHHaJax

OJHOBPEMEHHO C M3rOTOBJIEHHEM J[HANO3HTHBHOIl KOMHH THA-
porpaiu Ha BTOPOM OpHTHHAJe TPaBHPYIOT KOHTYD M 3JEMEHTHI,
neyaTaeMble YEPHHIM IIBETOM. 3aTeM M3TOTaBJHBAIOT OPHTHHAJ
NOAMHCeH W PelKo BCTPEUAIOLIHXCH YCJOBHBIX 3HAKOB (AJs KOTO-
pHIX HeT WaGJOHOB K HaHTOrpady), meyaTaeMblX YepHLIM LBETOM,
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0 NPOHSBOAAT KOppexTypy H ucnpapjieHHe OPHUrHHAJOB KOHTY-
pa u noxnucefi. C opHUrpHaga KOHTYpa HITOTABJIHBAIOT IHANO3H-
THBHYIO KONHMIO M KONHPYIOT Ha Hee PHCYHOK C OpHrHHaJJd IOJ-
nuceH.

Ha mepBom opuruHajse NPOH3BOAAT DETYyWs THAporpagpuu (pe-
TylepHo#l aMaaplo, kapanpamoM <«Creknorpads» wuam ¢orope-
TYLIbIO), NOCJe 4Yero TpaBHPYIOT 3JeMeHTH peJbeda ¥ HALIMCH,
neyaTaeMble KOPHUHEBHIM UBeTOM. Jlanee BEINOJIHSIOT KOPPEKTYDY
M HCHpaBJIeHHe OPHIHHAaJa, H3TOTABJHBAIOT C HEro JHANO3HTHB-
HYI0 KOITHIO, KOTOPYIO NMOKPhIBAIOT PACTBOPOM IeJJyJonja.

Pacusenennple JHANO3HTHBHLIE KONHMH XOHTYypa, ruaporpadun
H penbeda NMPoCMaTPUBAIOT, HCIPABJAAIOT H H3TOTABJHBAIOT C HHX
LUBETHYI0 COBMEUIEHHYI0 [HANO3HTHBHYIO KONHIO C NPAMBIM H30-
OpakeHHeM pUCYHKa, ¢ KOTOPOH MAesjaroT OXHOUBETHLIH 1yOauKaT
(4epHy10 AMANIO3NTHBHYIO KOIHIO).

C 4epHOro COBMEIIEHHOrO AMAIO3UTHBA H3rOTABJHBAIOT KOMHIO
Ha JMa30THIHOH Oymare, Ha KOTOPOH M3roTaBJHBAalOT Maker ¢o-
HOBOH OKpacKH KapThl.

Bropo#i BapHaHT TEeXHOJOrHM INOATOTOBKH TONOTPa(HUUECKHX
KapT K H3JaHWIO MeTOJOM TPaBHPOBAHHS Ha TpeX OpUTHHAaJaX
(pmc. 132) oTanuaercss OT NEePBOrO TeM, 4TO SJeMeHTH KapThl,
neyaTaeMble DPa3HOH KpAaCKOH, T'DaBHPYIOT Ha OTHENbHBIX OpHIH-
HaJ/ax.

B nepsoM W BTOpOM BapHaHTaX TEXHOJNOTHH NOATOTOBKH KapT
K H3LaHHIO 1] O00eCHedeHHs TOUHOrO COBMeUIeHMS 3SJIeMEHTOB
KapTEl, TPaBHPYeMhIX Ha PpAasHbIX OPHTHHAJNAX, MOXKHO IIPOH3BO-
IMTh BKOIHMPOBAaHHE paHee HArpaBMPOBAHHOTO pHCYHKa (THApPO-
rpadpur) B abGpHCHL IOCJeIYIOIIMX TIPaBHPYEMBLIX OPHTHHAJOB
(koHTypa u penveda).

[Ipn cocTaBJjieHMH OPHTHHAJOB TONOrpadHueckux KapT C Ol-
HOBPeMeHHBHM HX TPaBHpPOBaHHeM AJS H3JaHMS INPHMEHSIOT pas-
JUYHBIE BapHMAHTH TEXHOJOTHH, OTJIHYAIOUWIMEcss MexXAy cobof,
TJIaBHEIM 00pas3oM, CIOCOGOM H3rOTOBJIEHHS aOpHCHOH KONMH Ha
rpaBUpPOBAJbHON OCHOBe. B KayecTBe THNIOBOH MOXer OBITh IIPH-
HsTa CJefylolas TexHoJjorus (puc. 133).

Ha rpaBupoBafibHyI0 OCHOBY HAHOCAT NPHM IOMOLIM KOOPAKHA-
trorpada TOUKM KOODAHHATHON CeTKH, BHYTPEHHHX YIJOB paMKH
TPameluy H NYHKTOB Te0Je3Hueckod OCHOBEL. 3aTeM HX I'DaBHPYIOT
H C T[OJy4eHHOrO OpHIHHAJA H3TOTABJHBAIOT [MANO3UTHBHYIO
KOIMI0 Ha ManojedopMmupymomeiica mienke. OgHOBpeMeHHO (oTO-
rpadupyIOT Yepes NPHU3MY KapTOrpaguueckuil MaTepHal C yMeHb-
weHHeM R0 Macmrada cocraBasemoft xapTel. C MOJgyueHHBIX Hera-
THBOB H3[OTaBJIMBAIOT AMANOSHTHBHE, KOTOPHIE MOHTHPYIOT Ha AHA-
NO3UTHBHYIO KONHIO CeTKH, PaMKH W NYHKTOB TIeofe3HuecKoi
ocHOBHL. st yno6cTBa MOHTaXa pas3Mephl JHAIO3HTHBOB JOJIKHbI
6orre Ha 0,1-—0,156 MM Mmenblne Teopernueckux. C MoHTaxa JHa-
IO3UTHBOB CIOCOOOM OKpaIIMBAHHS MOJJOXKKH H3TOTaBAHBAIOT
JBe HMJIH TPH abpHCHBEle KOINHH HA IpaBHpPOBAJbHEIX OcHOBax. Ko-
JIHYECTBO OCHOB (OPHI'HHAJOB) BSaBHCHT OT CJIOXHOCTH KapThi:
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CJIOKHbLle KapThl COCTABJSIOT HA TPEX OPHIHHAJNAX, KAPTH cpef-
Hell CJOXKHOCTH — Ha JIBYX.

[Tocne wusroroBneHHs aGpPHCHBIX KOMHH Ha IePBOM OpHIHHAJe
IIPOH3BOJSAT COCTABJIEHHE 3JeMEHTOB TMApPOrpadHH C OAHOBPEMEH-
HbLIM TPaBHPOBAHMEM HMX AJS H3LAHHA. 3aTeM H3TOTAaBJMBAIOT OPH-
THHAJ TNOAMECe!, NeyaTaeMbIX CHHHM IIBETOM, B KauecTBe abpHca

CocraguTenbCKui
opuruHan

]
1. dotorpathuposarHve

2. Uarotosnenue aBpucHbIX KOMWUA

r AﬁlrfMC j [ A6:3Mc ]ﬁAG]pmc 1

9. Hakneiika 8. MpasupoBarue 13. Mpasuposanune 3. Mpasuposanue 4.Haxneiika noanuced
NoANUCER KORTYpPa KOHTYpa pensecha v noanuce ruaporpadgum ruaporpacuu
L Opurunan M | L Opurunan K l I Opwurunan PN I [ Opwurunan I l I Opwuruxan I I
L] T
10. KoppekTypa opuruHanos koHTypa 14. Koppektypa 5. KoppekTypa opuruHanoe ruaporpacum
W noanucedn, ucnpasnerve opuriHana penbeda # NoAanucen, ucnpasnexue
l Opurunan 1 ] l Opurunan K ] | OpwuruHan PN ] I OpuruHan ™ l I Opwruxan N I
L]
11, UsroToenenve 6. Uaroroenexne
AVaro3uTUBHOK AUano3uTUBHON
KOTMKU KOHTYpa Konuu ruaporpaguv

|

12. Brkonuposarwe 15, Marotosnenue 7. BkonuposaHue
opuruHana NoANUCEUM  nuanoauTUBHOWM  OpUrAHana noanucen

B AMaN03nuTWB Konuu penbeda B AMENO3UTUB
KOHTYpa ruaporpagum
Ananoautus K I [Amqnoawrua Pﬂl l Dwnanoaurue [N 4
19.W3roToBnenue 17. Varotosnexne
KoUK COBMELLLEHHON
Ha Ava30TUNHOM AMano3INTUBHON
Bymare Konuu
Ovasorunuaa {16. [TpocmoTP M UcnpaBneHe AMano3UTUBHbIX KOMNWIA Auanoautue
KonwA ﬂP K, P n
I
20. UaroToen eHue 18. Usroromnenne
makera (oHoBo C:B\/S::wiam 7
OKpacKn KapTsl LL(hH}iOV!
| AMANO3UTUBHOW KO MUK
i
Mawrer [uanoautus
- ManosutTun NarnouT nano3u
[d:onoaow oKpacKH il 8 KN | | Avanoautus PN| | Ouanoautus M K.rpn

Puc. 132. Texuonoruueckas cXeMa INOATOTOBKH K H3JaHHIO TOMOrpadHYecKHX
KapT crnoco6oM TPaBHPOBAHHA Ha TPeX OPHTHHAJAX

HCNOJIB3YIOT OpHrMHaJ ruaporpaduu. Ilocsie KOPPeKTYpsl M HC-
NpaBJieHUsi OPHTHHAJOB THAPOTPA(HE H MOANHCEH C HHX M3TOTaB-
JMBAIOT COBMEIIEHHYIO IMANO3UTHBHYIO KONHIO, C KOTOPOH pHCY-
HOK KONHPYIOT Ha BTOPOH OPHI'MHAJ, IPH 3TOM LBET BKONHPOBAH-
HOTO PHCYHKA JOJIKEH OTJIHYATHCA OT aOPHCHOTO.

Ha BTOopoM OpHr'HHaJe BHIIOJHSIOT COCTaBJEHHE H IPaBHPOBA-
HHE DJIEMEHTOB KOHTYpa. 3aTeM H3roTaBJIMBAIOT ODHTHHAJ MJs
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Hajnucell M pPENAKO BCTPEYalOUIUXCs YCJIOBHBIX 3HAKOB, Ieyarae-
MBIX yepHOH kpacko#. Ilocse KOPPeKTYpH M HCIpPAaBJEHHS OPHIH-
HAJIOB KOHTYpa M MOAMMCeHl ¢ HHUX [esaloT COBMEILEHHYIO AHAaIno-
SUTHBHYIO KOMMIO. [lallee Ha IepBOM OpHTHHAJE BBLINOJHSIOT Mac-
KHpOBaHHME (peTylhb) 3JMeMEeHTOB THApPOTpadHH M CoCTaBJeHHe
B KapaHpaume (B CJOXHBIX MecTax) 3JeMeHToB pedbeda. 3areMm
rPaBHPYIOT 3JEMEHTH peabeda U ero yHCJeHHBIe XapaKTepHCTHKH,
IPOH3BOAST KOPPEKTYPY H HMCIpPABJIEHHE ODHUTHHANA W H3rOTABJIH-
BAIOT C HEr0 NMANO3UTHBHYIO KONMIO pesbeda.

Tlocne mpocMoTpa W HempaBJjieHUsl BCEX TPEX AMANOSHTHBHBLIX
KONHMH € HUX H3rOTABJHBAIOT LBETHOH COBMEIleHHHH IHANO3UTHB
(c mpsiMbIM H300paxeHHeM DPHCYHKA), ¢ KOTOPOTO HOJYYalOT 4ep-
HYI0 [MANO3UTHBHYIO KOIHIO, CIAYKAULYIO JJsi H3TOTOBJIEHUS Ma-
keTa (GOHOBOH OKpackMm KapThl M IewaTHHIX (opm (OHOBBIX dJe-
MEHTOB.

TexHOJOrHS NMOLTOTOBKH K HM3ZAaHHI OPHTr¥YHAJQB
MeJNKoMacImTabHEB X KaprtT

B kadecTBe THNOBBIX TEXHOJOTHH AAA MeJIKOMaclUTaOHBIX KapT
MOTYT OBITh NPHHSTH: IOATOTOBKA K M3JLAHHIO OPHIHHAJNOB KapT
METOJOM PpasgeNIbHOT0 T'DaBHPOBAHHS, COCTABJIEHME OpPUIHHAJOB
KapT ¢ ONHOBDEMEHHHIM HX I'DABHPOBAHHeM MJIs H3IAHUS.

TexHoJOrHYEeCKMe CXEMBl INOATOTOBKM K M3NaHHUID MeaKoMmac-
wTaGHBIX KapT OTAHYAETCS OT CXeM, TPHMEHSeMBIX [JIf TONOorpa-
GbuuecKHX KapT, GoJblIell CJI0XKHOCTBIO M pasHooGpaswem. Mesko-
MaciiTaGHEle KapThl OXBATHIBAIOT OOBIUHO 6oJiee OBILHPHYIO Tep-
PHTODHIO, HMelOT Ooapwuilt dopmar, HPHPTOBOe H KpacodHoe
odopmMmienre HX ciaoxHee. KpoMe TOro, B OTJMuHe OT TONIOrpadu-
YEeCKUX Ha OpUTHHAJax MejKoMacluTaGHHIX KapT NocJje rpaBHpPOBa-
HHS BCEeX 2JIEMEHTOB W NeuaTH IUTPHXOBOH NMPOOHl YACTO BO3HHKAET
HeoGXOmLMMOCTb HcrpaBJeHuil. IlosToMy siIeMeHTH KapTH, Ieua-
TaeMble PAa3HBIMH KpacKaMH, NPUXONHTCS T'PaBHPOBATh, KaK Mpa-
BHJIO, Ha OTHENbHBIX OpHrHHasaX. B Tex ciayuasix, KOraa STH 3Je-
MEHTHl Ha KapTe He NMEPEKPHIBAIOTCS (HAXOAATCH Ha PAasHBIX ydya-
CTKaX KapThl), UX MOXKHO IDaBHPOBATh Ha OJHOM OPHTHHAJE.

B psze caywaeB NPUXOLHTCS MNPHMEHATb KOMOHHHDPOBaHHYIO
TEXHOJIOTHIO, T. €. YacTb OPHUIHHAJOB H3TOTABJIMBATh METOJAOM
TPaBHPOBAHHUS Ha IJACTHKe, a 4acTb —Ha 6yMaxHOH ocHOBe, Ha-
TpUMep, OpPHTHHAJN OTMEBIBKH pedabeda, CHOXKHBIe OpHTHIAJL
nmoanuced.

EAHHYI0O CXEMY TEXHOJIOTHYECKHX IMPOLLECCOB ISl IIOAIOTOBKU
K H3JaHHI0 ODHTHHAJOB MeJxKoMaclWTabHEIX KapT COCTaBHTh
HeJIb35, TaK KaK KapThl OTJIMYAIOTCA MeXAy coboft mo copepxa-
HHIO ¥ odopMmaennto. IToaroMy nnst xaxpolt KapTel paspabare-
BaeTcsl CBOS, KOHKpeTHas TeXHOJOIHYecKas CXeMa, HO OCHOBaHa
OHa Ha OJHOH M3 THNOBBIX TeXHOJOTHH.

Hcenonb3oBanue aBTOMATH3HPOBAHHBIX CHCTEM MPH H3TOTOBJE-
HHH ODHrHHAJOB KapT MOBHIIAET TOYHOCTb H CKOPOCTh HX H3TO-
TOBJIEHHSI.
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ABroMaruyeckue KoopuuHaTorpagder (KoopAHHATOTPADH CIMPO-
rpaMMHbIM praBJIeIIMeM) MO3BOJAKT HAHOCHTL H BbI‘lep‘II'IBaTh‘
(unm rpaBUpOBaTb) Ha OPHIHHAJMAX KapT YIJBl PaMOK Tpamewui,
paMKM KapT ¢ pa3GHBKOIl Ha MMHYTBI M CEKYHIBI, KapTorpacguue-
CKYI0 M KOODPAWHATHYIO CETKH, ONOPHbLIE NYHKTHI, OTMETKH BBLICOT
¥ TIYGHH B peluaTh PSAX APYTHX 3a7ad. :

§ 100. HEKOTOPBIE OCOBEHHOCTH NMOATOTOBKH
K H3OAHHIO ®OTOKAPT

B mocaenHde TOABI JAJsI PasJMUHLIX LeJell CTaJu Ha3LaBaThes Go-
TOKapTH, B COAEP2KaHHE KOTOPBIX BXOJHT YepHO-Gesioe HJH LBET-
Hoe (oTOH300pAKEHHEe MECTHOCTH, MNOJYYEHHOE MPH a3po- WM
KOCMHYECKOH ¢'beMKe,

[ WTPUXOBLIX 3JEMEHTOB TAKHX KapT BBLIOJHSIOTCH opnrn-
HaJel pPasjlelbHO MO IBETAM HJH COBMELIEHHO Ha ONHOM OpPHTH-
najie. PoHOBOE M306paxKeHHe MOJYYaloT JHOO TONLKO ¢ POTOCHHM-
KoB, au6o ¢ pobapjeHHeM TeMAaTHUeCKOH (OHOBOH HATPYSKH, HJf
KOTOPOH BEITOJNHSIOT OT/JeJbHBIE OPHTHHAJIEL.

K wuspmarenbCKuM OpHIHHANaM, Hapsaay C OOBIUHBIMHE, IDEAbSIB-
JSIOT JTONONHHUTENbHEE TpeGOBaHMA: LBera (HOHOBOH OKPACKH Te-
MAaTHUYeCKOH HATPy3KH JOJIKHH OBITh CBETJLIMM, 4TOOH ofecre-
YHTH XOPOLIYIO YHTAeMOCTh (OTOH300parXkeHHs; LBera IOJKHHI
XODOLIO Pa3jH4aThecsl MEXAY coBOi.

IIBeTHBIe  KOocMHYecKoe  (oTOKapTel MmO  IpejJaraeMol
LIHUHWT'AuK TexHONOrHH MOMKHO OTHeyaTaTh B UYETHPE KpacKu
¢ uepHO-GenBX KOCMOQOTOCHHMKOB (puc. 134) H ¢ MHOrO30HANDL-
HBIX KOCMHYecKHX ¢oToHeratuBoB (puc. 135). Ilepmas TtexuoJo-
russ obecrneyHBaer HOJYYeHHe XOPOIIO UHTAEMOIO MHOICIUBETHOTO

Opuruuans

YepHo-Genbin TemaTuyecKomn YepHo-Genoit,
KocModoTonNaH Harpyaky LUTPUXOBON Harpy3Ku
Heratuesl
‘Kocmocboronnana TonyGoi Kpacr(w] l)KenToﬁ Kpacr;n‘ {ﬂypnypHoﬁ KpaCKMJ l YepHoit kpacku

PacTposbie AManosnTuB b

[ Fony6oi Kpacmm1 l XKenToi Kpacikw ] Mypnyproi kpacku YepHo# Kpacku

I MeyatHble hopMsl l
l Fonyﬁoﬁ_xpamwﬁl l Kenroh kpacku ] ’ MNypnypHoi Kpacr«:ul ! YepHoi l<pacxu—]

Tupax

Puc, 134. Cxema BOCIPOH3BENEHHS UBETHLIX KOCMHYECKHX (JOTOKapT ¢ wepHo-Ge-
JIBIX KOCMO(OTOCHHMKOB
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UcxopHble cNeRTPo3oHANbHLIE doToHeraTuasi

Pacrpoable AWANO3INTUBLI

Ll'ony60171 Kpacku l Kentoit kKpacky ] MypnypHoi Kpacku YepHoih Kpacku

MeuyatHble hopMbl

l Fony6Boi KpacKMJ [ KenToi kpacku' | l MNypnypHo# Kpacxﬂ rqepHoﬁ Kpacku ]

Tupax

Puc. 135. Cxema BOCHDOHM3BeJEHHS IIBETHLIX KOCMHYECKHX ()OTOKapT ¢ MHOro-
30HAJIbHEIX KOCMHYECKHX (JOTOHEraTHBOB

KOCMO(OTOH300paxKeHHsT MECTHOCTH COBMECTHO ¢ JAPyroil (poHOBOH
TEMaTHYeCKOH Harpysko# (Hampumep, THICOMETPHYECKOH OKpac-
KOl MJIM OKpAacKOH IPMPOAHBEIX 30H). BTopas Texnosorus obecre-
YHBaeT TOYHYIO LIBETOBYIO M TpajalHOHHYIO Nepefayy KoCMO(OTO-
H300paxkKeHHus, BO3MOXKHOCTb IIOJNY4eHHsT KOCMO(DOTOH300DaKeHHs
B PasHbIX Macmrabax, cokpaiiaer o6beM pabOT 3a CUeT MCKJIOYe-
HUS npollecca poTorpadHIeckKoro IBETOLeNeHH .

§ 101. U3ArOTOBJIEHHE U3IOATEJBCKHUX
OPHUI'HHANOB NOANMUCEN

HsroToBsieHHe OpHTHHA/I0B INOANHCEH COCTOMT H3 JABYX 3TANORB:
H3TOTOBJNEeHHe (oToHabopa HaANHCell M ero MOHTAaX Ha OPHIH-
Hane. Poronabop Hajmucell ocyllecTBageTcs Ha (GoTOHAGOPHOH
ycranoBke ®H-2 unu Huarafine. Habop HasBauuii mpousBoaHTCS
IO CIHCKY C COCTaBHTeJNbcKOro opuruHana. Chnucku HasBaHHil me-
HaTaTCAd Ha NHIOYIeH MallHHKe WJIM IMIUYTCS OT pyKH. Pasamep
H PHCYHOK IIpH(dTa ONMpeaessitoTcsl YCJOBHBIMH 3HAKaMH, YTBEpK-
LeHHBIMH JJAf RalHOfi KapTol. ¥ nojyyeHHBIX u3 ¢(oToHaGopa rpa-
HOK NpOBEPAIOT NPaBH/AbHOCTE HaBopa (PUCYHOK LIPH(pTA, HET JH
rpaMMaTHYeCKHX OWHO0K), XadecTBO (QoTorpadupoBanus (pas-
Mep, ONTHYECKYIO IJIOTHOCTh GYkB). Hakiefixu Hassaumii, momay-
YeHHBIX ¢oTOHABOPOM, OGEBIYHO OTJIHYAIOTCS BHICOKHM KAUeCTBOM,
HO BeTpewaroTes M Aedektsl. HegomycTumer ¢otoHabopHBIE TpaHKH
C CcephlM (DOHOM H CepeIMH OYKBaMH, PBaHLIMH H HEUETKUMH OYK-
BaMH, CJAHBLIMMHUCS 3JeMeHTaMH OyKB. [lepcmeKTHBHBIM HaNpaB-
JIeHHeM siBJiseTcss 3aMeHa QOTOHAGOPHHEIX HaK/leeK Ha CyXue Iepe-
BoJHble HM306paxkeHus. B Hacroslllee BpeMsi LOCTATOYHO BLICOKHM
Ka4yecTBOM 06J1aJ1al0T TONBKO amlllIHKALHH,

B 3aBHCHMOCTH OT NPHHATON TEXHOJOIHH OPHUIHHAJBI BHINOJ-
HSIOTCS Ha PAas3jIMYHBIX MaTepHalax: Ha Oymare, miuacruke. Ilpu
HCIHOJMb30BAHHU OyMaKHOH OCHOBBI OOBIYHO H3TOTABJIHBAIOT OJHH
COBMEIIEHHBIH OpHrHHasa moAnucedl. [Ipw HCHOJIBL30BAaHHM mpoO-

266



3payYHBIX MaaoAe@OPMHUPYIOIIUXCA IJACTHKOB H3rOTABJIHBAIOT pac-
yjieHeHHble OpPHIHHAaJBl TOANNCeH.

Ilpu usroToBJaeHHH OpHruHajoB Ha Oymare B Qoronabope Hc-
NOJMIb3YIOT OOLIYHYIO KOHTpacTHylo (GoTofymary, a IpPH H3rOTOBJE-
HUM Ha I[Jjactuke — QorobymMary co ChbeMHBIM CJIOEM HJH TOHKYIO
doromnenky. Pacnosoxenue HasBaHuH Ha H31aTeJbCKOM OPHIH-
Hajle JNOJKHO COOTBETCTBOBATH HX IIOJIOMEHHMIO HA COCTaBHTEJb-
ckoM. [Ipu Hak/eHBaHHY Ha3BaHHH H OTAeJbHBIX YCJIOBHBIX 3HAKOB
Ha OyMmary TpHMEHseTCH TOJHBHHMJOBLIH KJeH, Mpu HaAKJIEH-
BAHHM HA UYHCTbIe JIUCTH TNOJH3(MHPHOH IVIEHKM HJAH JHaNo3H-
THBLI — KJieHf, B cOoCTaB KOToporo BXonaT: cMmoJta AC, HUTPON/IEHKE,
STHJIALETAT, alerToH, OyTujaauerar, ykcycuas kucjora. Hassauus
Ha rpaHKax HaJpesaioT JAHLETOM, OCTaBJssd HeGOJbILHE MOJSs, OT-
JeJsIoT OT OyMaxKHOH NOAJOXKKH, HaMasbiBalOT TOHKHM CJOeM
KJes W MOHTHPYIOT Ha opuruHaje. Manuimek kies cHuMAaOT Oy-
Mmaro#.

[Tepex Haxk/ienBanHeM HaJnHcell HA YHCTBIA JHCT NOJUSHHPHOIN
IJIeHKH Ha HeM NPEeABApHTEe]bHO BHIYEPUYHMBAIOT YIVILI BHYTPEHHEH
PAMKH KapTel, cAy:XKalide JJs COBMENIEHHS JHCTA C MNOAKJIALBI-
BaeMbIM IIOJ, HEero IpaBHPOBANHEIM OPHTHHAJOM, IO PHCYHKY KO-
TOPOro IPOH3BOASIT paclpeles]eHue HaAlHcel, a TakxXe ¢ JHAINO-
3UTHBHOH KOIHeH, Ha KOTOPYIO B JajbHefilieM KOMHUPYIOT PHCYHOK
C OpHTHHAJa NOANHKCel.

HsroTosisiedHe OpHrHHAJI0B IOANHCEH ¢ IIOMOLIbLIO CaMOIIPH-
KJEeHBAIOIIMNXCH KapTorpauueckKux anmiHKauufl BLIIOJHSIOT B CO-
orBeTcTBHH ¢ PTM 68-7—77. McnonbsoBanne OaHHOH TeXHOJOTHH
N03BOJIAET MeXaHH3HPOBaTh NpOLECC HaHeceHMs KJes Ha (QoToHa-
0OpHYI0 TrpaHKy, Omarojapsi dYeMy IOBLIIIAETCH NPOH3BOAUTENb-
HOCTL TPYZA.

§ 102. MOJYTOHOBDIE U3OATEJIBCKHE OPUTHHAJIbI KAPT

K uepHo-GesIbIM MOJYTOHOBLIM H3A4TeNbCKHM OPHIHHAIAM OTHO-
cATCA OPHUTHMHAJB OTMBIBKM H TYWIeBKH peabeda, ¢ororpaduu.
MspaTenbCKMil ODHTHHAJ OTMBIBKH pefbeda BBIIOJNHAETCS Ha TO-
Jy0oil KONMHHM C COCTABHTeNLCKOr0 OPHrHHAa/Ia KapTel. Pasmep ro-
Ay0Ol KONHMH M3rOTABJMBAIOT B Maclitabe M3JaHHs KapTe. Pyko-
BOJCTBOM K HCIOJIHGHHIO ODHTHHANA fABJAIOTCS yKasaHusa pepnax-
TOpa, oporpaduyeckas cxeMa Ha AAaHHYIO KapTy, paHee H3JaHHELIe
KapThl ¥ OPMIHHANBI OTMLIBKH pesbeda.

[Ipn cpaBHeHHnH OpHIHHajJa OTMEIBKH pesabeda H pPacTPOBOTO
OTIeYaTKa, MOJYYEeHHOrO C Hero, 3aMeTHO, 4TO OTHeYaTOK HMeeT
MEHbIUYI0 KOHTPACTHOCTb. DTO OOBSCHAETCA TEM, YTO B CHJY Clle-
UMGHKH PAcTPOBOH CBEMKHM KOHTPACT IIOJIYTOHOBOTO H300paKeHHs
CHMXKaeTCs 3a cueT 06PasoBaHHMs MeEJKHX TeMHBIX TOYeK Ha Ge-
JHX yYacTKaxX H IOsBJEHHsA OeJLIX TOUeK Ha CaMBIX TEMHLIX Me-
crax. ITosToMy npum H3TOTOBJIEHHH OpHIHMHAJa OTMBIBKH pesbeba
TeHH HAKJIAABIBAIOT HECKOJbKO TeMHee, UeM OHHM AOJIXKHBI GBITL IO
3aJaHMI0, UTOOL IIOCJEe PACTPHPOBAHHS TIOJYYHJICS JKeJaeMBblil

267



peayibrTar. Camble CBETABlE TEHH AOJKHBL OTAMYATBCH OT (OHA
GyMmars Mo onTHyeckoif mioriHocTH He MeHee yem Ha 0,15 en.

[TosyToHOBOM H3AATEJLCKHIl OPHTHHAJN KapThl MOMXHO BBIIOJ-
HUTb TylIeBKOfl Ha Oymare HJIM INPO3PAa4HOM NJIACTHKE C MaTHpO-
BaHHOH MOBEPXHOCTBIO IO TO/AyboMy aGpHCHOMY H300paXeHHIO
Wi Ha npocser. TyuIeBKa BBLIIONHSETCS KapaHZAllaMH PasHOH
tBepaocTH. [ caabbix TeHeli IPHUMEHAIOT TBepAble M TBepLO-
MSArKME KapaBJalld, a JJsi CHJbHBEIX TEHeH — MATKHE.

Haunyumu# niacTaueckui a@ekT Ha KapTe co3JaeT OTMBIBKA
peinbeda, ecim OHA OTTeYaTaHa ABYMs LBeTaMH: XOJOAHHIM liBe-
TOM — BCSL  OTMbIBKA (ITOLKJIAJKa), TEIJILIM IBeTOM — Haunbosee
BBICOKHE yuacTki (yxapel). CyllecTByeT HEeCKOJIbLKO CIOCODOB IOA-
TOTOBKH IIOJYTOHOBHIX ODUrHHaJOB KapT K H3JAHHIO AJISI BOCIPO-
H3BeJeHHS OTMHIBKH pesbeda B ABa IBeTa.

HsrortoBjeHue ABYX opuruuaJoB. CHavajga no ro-
Jay60# KOMHH OTMBIBAIOT MOAKJAAAKY. 3aTeM 3TOT OpDHTHHAJA (OTO-
rpaduPyOT U NOAYHAlOT C Hero rojy6ymo KONHIO Ha KecTKOH oOc-
HOBE, MO KOTOPOH OTMBIBAIOT yAaphl. OpHIHHAJE MOXKHO (OAMH
Hau 06a) BBIMOJIHATH HA IJIACTHKE, UTO MCKJIKuaer (poTorpadupo-
BaHHe U 00JieryaeT KOHTPOJL COBMelleHHs.

HsroToBjdenune JBYXUBeTHOro opuruuamaa. Ilpu
STOM cnocoBe Ha OJHOM OpPHIHHAJe NMOAKIAAKY BHIIOJHSIOT Kpac-
HBEIM IIBETOM H HA Hee HAHOCAT yHapH YepPHHIM IiBeToM. PacujeHe-
HHe IO LBeTaM NPOH3BOAAT NPH (GOTOrpaduUpOBAHHH C IOMOIIBIO
cBerouabTpa. Ha AByxuBeTHOM OpHrHHAaje MOXKHO IPHMEHHTh
JIOMHHECIeHTHEIEe Kpacku H (ororpadupoBarh €ro HpH YJAbTpa-
tduonerosoM ocseiiedny. Cnocof ABYXUBETHOH OTMBIBKH LIMPOKO
He NMPHMEHSIETCS BBHAY CJIOKHOCTH LIBETOJEJEHHS.

Cnoco6 pymaexc., OpurHHan OTMBIBKM BLIIOJHSIOT OJHMH,
HO ¢oTorpadupyoT ero ABaKAsl: AJA [OJYYeHHs XOJOZHEIX Te-
Hell —Ha IJIEHKYy C HOpPManbHOH KOHTPACTHOCTBIO, Ha KOTOPOH
npopabaTLIBAIOTCS BCe NOJNYTOHA, JJS NMONYYEHHS TeIJIBIX TeHeHd —
Ha KOHTPACTHYIO NJIEHKY, Ha KOTOPOH IpOmafyT MSArKHE Hepexoibl
H OCTaHyTCA MecTa, I'’Zle OblJIHM AAHBl caMBle CHJbHBle TeHH. Ha opu-
IHHAJaX OTMBIBKM pedbeda CHJABHBIE TeHH OOBLIYHO HAHOCAT HA
rpe6HAX BBHICOKMX XpebTOB, BepIIMHAX I'Op U B IVIYOOKHX YILENbSX.
Ecan nHamewataTh KpacKOH TemJOro OTTeHKAa H BEpUIMHBL, H JO-
JIHHBI, NMJIACTHKA nponafer. s Toro 4to6rl M3GaBHThCS OT Tel-
JEIX TeHel B JOJMHAX, Ha HeraTHBe, IJe BBINOJHEHH! YAAPH!, NPH-
XOJHMTCS NPOBOLHTbL DY4YHYIO PeTyllb. PeTyllh pPacTpOBHIX HeraTH-
BOB HapyllaeT IIJaBHBIH mepexof TeHeH, yXyALIaeT KauyecTBO
orneuaTkoB. IlonoxuTeNbHEIM B crocobe IYNJEKC SIBJISETCS TO,
4YTO A/ ABYX LIBETOB H3TOTABJHMBAETCS OLHH OPHIHHA.

Hns cokpamenus ob6bema paGoT MpH H3TOTOBJEHHH H34ATEJb-
CKOro OPHTHHAaJa CIIOWHOH OTMBIBKH MOXKeT ObITb NPHMEHEH CIIO-
Co0 «TeMHBIX maacTHH». Ha mnpospauHslfi NJIACTHK C MaTHPOBAaH-
HOH MOBEPXHOCTHIO Ha OQCETHOM CTAHKE HAHOCAT POBHLIM CJOEM
TEeMHO-CEPYI0 Kpacky. 3aTeM 3TOT ILTACTHK HaKJaAHBAIOT Ha Kap-
TOrpa(HUECKyI0 OCHOBY M YeDHBIMH KapaHAAllaMH B HYXHBIX Me-
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cTaX NPOH3BOAAT TYWEBKY peabeda. Tam, rae XOJXKHO OBIThH OC-
BeTJeHHOE MEeCTO, KpacKy YIanAsioT ¢ IJacTHKa OCTPBIMH CKpeb-
kamu, Ilpu cHJoWIHON OTMBIBKE pesbeda COBepLIEHHO CBeTJBIX
MECT CPaBHHUTEJIbHO MAaJo M, TAKMM 00pasoM, OCBeTJEeHHIO NOABep-
rarTcs HeboJblline yIacTKHY.

B IIpou3BOACTBEHHOM KapTOCOCTaBUTEAbCKOM OObeJHHEeHHH
«Kaprorpadpusa» paspaboraH crnocof InoJydeHus) CIJIOMHONH OT-
MBIBKH pesbeda ¢ OOBIYHOrO OpPHTHHANA OTMBIBKH. Jj1s1 3TOTO Ha
BLIMOJIHEHHB OpUrHHAJ OOBIYHOH OTMEBIBKM HAaKJaAbIBAIOT MPO-
3pauHBIfl TJNACTHK ¥ PETYIIepHOH Kpackoll 3akpLIBAIOT Ha HEM
YYACTKH, KOTOpHle Ha KapTe HOJIKHE OHTL OJBIMHE, TOJydasi TAKHM
06pasoM Macky ONHKOB. 3aTeM C OpHTHHaJa OTMBIBKH penbeda
Ha MaJIOKOHTPACTHON IIJIEHKE H3TOTABJMBAIOT MATKHI IOJYTOHO-
Bo#t werarwB. CoOBMeIIAIOT HEraTHB ¢ MacKol OJHKOB W uepe3
KOHTAKTHBIfl pacTp MOJYYaloT PacTpoBulfl nuamosutus. Ha guano-
3HTHBE MECTa, KOTOpPble Ha ODHTHHAJe OBLIH OeJbIMH, HOJyY4aTcs
3aKPHITHIMH TapasutapHoil Touko#t (oxoso 35 %), cosmaromeit
crowHo (oH, a MecTa, 3aKPHIThle Mackofl OJMKOB, OCTAHYTCS
GesBIMH.

Opurunasjs CHJOWIHOH OTMBIBKM penbeda HCHOJAb3YEeTCS KakK
boHOBOM H3NATENbCKHil OpPHUTMHANM [Js H3JAHHS YUeOGHBIX JaH[-
wadTHLHX, QU3HUECKHX, KpaeBeluecKUX M Ipyrux xapT. Ilpumene-
HYE OpPUrHHAJA CIVIOUIHOM OTMBIBKH AJIA NedarH (U3HYecKHX KapT
o6ecrmeydBaeT XOPOIUYI0 TMJIACTHKY M YHTAEMOCTh THICOMETpHYe-
ckux choeB. OcobenHocTh crnocofa COCTOHT B TOM, UTO IIPH H3ro-
TOBJIGHHH II€UaTHBIX (opM BMecTO TPaAMIHMOHHOro crocoba BBOAa
CeTOK H 3aJHBOK B THICOMETPHYECKHE CJOH BKOMHPHIBAIOT H30-
GpakeHHe C PACTPOBOIO JHMANO3UTHBA, TOJYUEHHOTO C OPHrHHAJIa
CIIOWHON OTMBIBKE pesibeda. TakuM o6pa3oMm, THNCOMETPUYECKUH
c/ofl 3ejleHOrO IBeTa OYIEeT COCTOSAThL M3 CIJIOINHON OTMBIBKM 3e-
JIGHOT'O LBeTa, OPAHKEBBLIH — H3 CIJIOWIHON OTMBIBKH OpaHKEBOro
uBera ¥ T. K. Xopouiasi pasJHYMMOCTb CJOEB He HapYLIaeTcs HaxKe
Tocsie TOro, KaK CBEPXY BIEYATHIBAIOT ciabhiM HeATpaabHBIM IBe-
TOM OTMBIBKY BCero pesweda.

MguorouseTHble NOTYTOHOBBIE M3ZATEAbCKHE OPHTHHAJB! BEIOJ-
HAIOT C YYETOM BOCTHDPOHM3BENEHHS HX Crnoco0OM TPeXUBETHO pe-
npoaykuuu. Yaile BCero sT0 KapThl, y KOTOPHIX (OH MOKAa3LIBA-
ercst JangmadTHEIM OohopMmieHHeM (TYPHCTCKHe, JaHmwadTHEE H
npyrue xapThl). MagarenbCKHe OPHIHHAJLI BBLIMOJHSIOT MO 6Jen-
Ho-rofy6omy abpucHomMy n306pakeHHio Ha 6yMmare, HAKJIeeHHOH Ha
JKECTKYI0 OCHOBY, aKBapeJbHBIMM KpacKaMu, GIH3KHMH IO CIIEKT-
paRbLHOMY cocTaBy K TOH TpHajge Kpacok (roay6olt, xemrodt, myp-
nypHO#), KOoTOpas HaMeueHa JIJs1 H3ZaHHs KapTel. HcmoaHwresns,
BLIMOJIHAA YKa3aHHs pPeLaKkTopa N0 OTOOpPAKEHHIO CONEPIKAHMA,
JOJIKEH VUHTBLIBATH TaK¥Ke IBeTa LIKAJEl LBETOBOTO OXBaTa JaH-
ot Tprmapbl. Ocofoe BHHMaH¥Me Ha GJH30CTL CIEKTPAJBLHOTO CO-
CTaBa TpHaJpl NEYATHHIX H aKBapesJbHBIX KPacoK 0o0palaiT IpH
HCIIOJb30BAHUH IITPUXOBLIX KPACOK AJIsi MeuaTy (hOHOBHIX SJIEMEH-
TOB KapT.
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§ 103. USIOTOBJEHHE LBETHBIX ¢OHOBBIX H3OATEJIbCKHX
OPHUTHHAJIOB KAPT

LiBeTHble (hOHOBBIE M3JaTe/bCKHe ODHTHHAJLL COAEPHKAT Te 3Je-
MEHTBl KapTbl, KOTOPHIe M300paxaiorcss pOBHOI (hOHOBOH oKpac-
Koif, HampHMep, NJOLIAJH TOCYHLAPCTB Ha MOJHTHYECKHX KapTax,
BOIHBIE HPOCTPAHCTBA, NJOIIAAH, B3AHATHE CEAbCKOX035{CTBEH-
HEIMM  KyJbTypaMH Ha OOLIe9KOHOMHYECKHX Kaprax H Jp.
LIIHWWT AuK paspaboTas TeXHONOTHIO H3TOTOBJEHHS LBeTHHIX (O-
HOBBIX M3[aTeNbCKHX OPHMIMHAJOB, NPeJHA3HAYEHHLIX IJs oToMe-
XaHHUECKOTO W SJEKTPOHHOTO lUBeTOfeseHus. 1o sTof TeXHOJOrHH
OKpalUyBaHHe BEINOJHAIOT Ha He3acBeueHHOH OT(OUKCHPOBAHHOH
dorofymare IO HaHeCeHHOMY Ha Hee rosyGoMy aGpHCHOMY H30-
OpaXeHHIO C ONTHYeCKOH moTHOCThIO 0,4 en. AkBapesbHBIE KPACKH
nonfupaiT OAMSKHMH 10 CHeKTPajbHOM XapaKTepHCTHKe K Ie-
YaTHEIM KpacKaM XOJIOAHOH TPHAaALL.

JLasi packpalWBaHHs OPHIHHAJIOB NPHMEHSIETCS cne,u,yxoumu
cocraB Kpacku: kpacurteab (0,3 r), rauunepun (40 ma), xjeit no-
ausuunaoBelE 8 Y -no#t xouumenrpauum (10 i), Bopa (50 ma).

[Tepen oxpamuBaHHeM IOBEPXHOCTb OyMard NPHIYAPHUBAETCS
taspkoM. OKpallluBaiomuil pacTBop OOHJBHO M PaBHOMEPHO HaAHO-
CAT KHCTbIO Ha (oToGyMary, JNexamyl B FOPH30HTAJLHOM MOJO-
KEHHH, B OCTaBJISIOT Ha HeCKoJbKOo MUHYT. IlonyuusB HyXHYIO HH-
TEHCHBHOCTb, OKPAUIMBAIOLINI PACTBOP CHHMAIOT CO BCel HJIOIIALH
BAaTHLIM TAMIIOHOM, CMOUYEHHEIM B BOJeE.

CHJIBHO H3pe3aHHble KOHTYPHl H MeJIKHE 03epd C BHeLIHeH CTO-
DOHBI OTMA3HBAIOT JAKOM, COCTaB KOTODOTO:  LeJIyJOuZHAS
miaenka (3,5 r), KpacuTesas XupopactBopuMblil KpacHmi (0,01 r),
ameron (100 mux).

[Tocne oxpammBaHusl JaK YAAAAOT BATHBIM TaMIOHOM, CMO-
YeHHHIM B aleTOHe. POBHOCTH OKPACKH I[IDOBEPSIOT Yepe3 CBeTO-
GUABTPEI, CTeKTpajJbHasf XapaKTepPHCTHKA KOTOPLIX COOTBETCTBYET
CHEeKTPaNibHOH XapaKTepHCTHKE CBeTOPHJAbTPOB, NPHMEHSIOUINXCA
IpH CheMKe.

[TpuMeHeHHe UBETHBIX (POHOBBIX H3JATENbCKMX OPUTHHAJOB CO-
KpalgaeT NPOUECC H3JaHHS KapT M NPHBOAHUT K HKOHOMHH MatTe-
pHAJABHEIX 3aTpPaT 3a c4eT TOTO, YTO IOYTH HCKJIOUAGTCS PyuHAs
paGora TpaBepOB, yMeHbIIaeTCs OOBEeM KONHPOBAJBLHBIX MPOIEC-
COB, OTHAfaeT HeOGXOAMMOCTb COCTaBJEHHS rpaduka TOHOBOIO
0oQOpMJIEHHS, yMeHbIIdeTcs KOJHYeCTBO (DOHOBBIX IEYaTHBIX
Kpacox.

§ 104. H3rOTOBJ EHHE KPACOYHBIX OPHTHHAJIOB KAPT

Kpacounblfi opHruHaJ JaeT NOJHOe MPeICTaBJIEHHE O I[BETOBOM
odopmieHHH kapThl. Ero BEINOJMHAIOT Ha WITPHXOBOH mnpobe. B co-
OTBETCTBHH C 4BTOPCKHM OpHIHHAJOM aKBapesJbHLIMH KpacKamu
3aKpallnBaloTCA BCe (POHOBhIe M IITPUXOBLIE 3JIeMeHTH. Eciau Ha
KapTy He H3TOTaBJHBAJCS ABTOPCKHH OQPUTHHAJ, TO M0 YKA3AHUIO
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penaKTOpa HCIOJb3YeTcss BCIOMOraTeJbHBIN Marepuan (ICKU3HI,
panee U3fAHHBle KAPThl, ONHCAHHS, YCJIOBHLIE 3HAKH).

BBINOJHSISE KpacOUHLIH OPHTHHAJ, YUHTBLIBAIOT CIOCOO HCIOJb-
30BaHUsl, HasHAueHHEe H COAEPXKAHHE KapTbl, KOJHYECTBO INedar-
HBIX Kpacok. Hacro fo Hauaja H3rOTOBJEHHS KPACOYHOrO OPHIH-
Hana paspabaTLiBAOT KpacouHble JIereHAbl, IIKaJjsl, 3CKH3BL., Kak
BCIIOMOraTeNbHLH MaTepras HCHOJb3yIOT TaK:Ke IUKajlbl IBETO-
BOrO OXBaTa MJM aJb6oMbl coueTaHus KpacoK. [1Jis MHOTHX TeMa-
THYECKHX KAPT (TEKTOHWUECKHX, HOUBEHHBIX, M'EOJIOTHUECKHX ¥ AP.)
paspaGorannl CTaHAAapPTHLIE JEreHAH, [0 KOTOPLIM pacKpalluBa-
I0TCS BCe M3/laBaeMbie KapThl TAKOTO THIA.

Ko BceM KpacOUHBIM OpHTHHAJaM INPeLbABJSIOTCS ONpEeNeJeH-
Hble TPeOOBAHHA: COOTBETCTBHE DACLBETKH HasHaueHHIO, cOAepkKa-
HHIO M CrMOCO0Y HCIONb30BAHMS KapThl; HAMVISIHOCTL H XYyHOXKECT-
BEHHOCTb; OGecreueHHe ¥CIO/Ab30BAHMS MHUHHMMAJBHOTO uKHCjIa Ie-
YaTHLIX KPACOK TPH €ro BOCHPOH3BEAEHHH; NPABHILHOCTb OKPACKH
KOHTYDPOB; BBICOKOE KAauecTBO HCNOMHeHHS. ['OTOBBIH KpacouHbIi
OpPHMrHHAJ [POCMATPHBAETCS PefaKTOPOM, a ecJdd OH Oyler Hc-
0JIb30BATHCS KaK MakKeT (OHOBOH OKPACKM, TO NPOBEPSAETCS KOp-
pekropoM. B pagbHefilleM KPAcOUHBIE OPUIHMHAJ CIYKHT OCHOBOI
JJIsT COCTABJIGHHSA TEeXHOJOTHUECKOro mJaHna H3ZaHuus KapTel, M1
cocraBJyieHtsl TpadHka TOHOBOTO O(OPMJIEHHSI H 3TaJOHOM AJf
noaGopa Kpacok NpHu rneyatH KPacouHoH mpobsl.

§ 105. H3TOTOBJIEHHME MAKETA ®OHOBOH OKPACKH
KAPTbI U MAKETA
PACYJITEHUTENILHON PETYIIH

[Tpn W3roTOBJEHHH AHMAaNO3HTHBOB H/M NEYATHBIX (OPM (POHOBHIX
9JIEeMEHTOB KapTul rpasep AOJKeH TOYHO 3HATb, KaKHe KOHTYpHI
nojJsexar otMaske. [IpH 9ToM OH MOXET PYKOBOACTBOBATHCST Kpa-
COYHBIM OPHTHHAJOM KapThl, €ClH COJepxKaHHe KapThl He CIOKHOE
i Ha KPacoyHOM OpHIrHHaje LBeTa XOPOIIO OTJAHYaloTCs IPYr OT
Apyra. Ecam e KpacouHBIH OpPUTHHAJ He OTBeUaeT 3ToMy Tpebo-
BaNMIO WJIM /ISl H3JaBAEMO¥l KapThl He H3TOTABJIMBAJICS KPaCOUHBIH
OpHFUHaJ, TO AJs o6ecHeyeHHs TPaBepHBIX PaboOT BBIMOMHSIIOT Ma-
Ker (oHOBOM OKpackH. 3ajaya MakeTa (HOHOBOH OKPacKM COCTOHT
B UETKOM IMOKase pa3MelleHHsl LIBeTOB Ha KapTe.

Maxer ¢HOHOBOH OKpacKku BBHIIOJHAIT NPO3PAYHBIMH AKBAPEJb-
HLIMH KpackaM# Ha OTTHCKE C TNeyaTHOH GOpPMEH, coxepxaliei
WITPUXOBLIE 3JIEMEHTHI, ABJIAIOIIHECS I'PAHHIAMH (POHOBEIX KPAaCOK.
Hns  cocenHEX TEPPUTOPHH KpPAaCKM TNOAGHPAIOTCS KOHTPACTHBLIX
LBETOB, He NONYCKAaeTCsl OKpPalUMBAHHE Pa3HLIX BJIEMEHTOB OJMHA-
KOBbIM UBeTOM. Ilpu H3roroBieHnH MakeTa (OHOBOH OKPAcKH HC-
MOJHHTENL [JJs1 ONpe/le/ieHls IJIolaell, MoAJexalyx OKpacke,
PYKOBOJICTBYETCS KpAacCOUHBIM OPHIHHAJOM. EcjH Ke ero mer — To
COCTABUTEJbCKMM OPUTMHAJIOM H HONOJHHTEJLHBIMH KapTorpadu-
yecKHMH MaTeprajaMM. [ Makera (OHOBOH OKPACKM HCIIOJHH-
Tesib MOAGHPaeT IBETA YCJOBHO,
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' 1lsera Ha Maxere (OHOBOH OKPACKH AJst TOmOrpaduyecKux
KapTr onpejeens HHCTpykuMeli. Ha nojafx Makera BBLINOJHSIOT
lKajgy, KOTOpas NOKa3blBaeT CBA3b LBETOB MaKeTa C lBeTaMu
KPacouHOro OpHruHana. [jag KapT cO CAOXKHOH pacuBeTKOH MOTYT
OLITH HM3TOTOBJEHBl YACTHYHO pacujieHeHHble MaKeThl, [0 JABa-TPH
Ha 0oJHy KapTy. Ha BopHble mpocTpaHCTBa, TPaHHIBLl H 3alHBKY
MYHCOHOB AZMHHUCTPATHBHEIX LEHTPOB H3rOTABJIHBAIOT OTAEIbHBIH
MakeT. BHyTpeHHNe BOJOEMEI, He MMeIOILHE NOCJAOHHO! OKpPacKH H
He NOAPA3NENAIOIIHECH Ha INpecHble H COJeHBIE, Ha TaKHX MakKe-
Tax TMPHHATO 34KPALIHBATL YEPHBIM IBETOM, MOPH H OKEaHBl — PO-
30BBIM, TpaHHIbl — (BHOJIETOBBIM, ITyHCOHBI — KPACHLIM I[BETOM.

[oroBble MakeTh (OHOBOII OKpacKH IOJBEPraroTCs TILATeNb-
HOH KoppekType. IIpoRepsiercs mpaBHJBHOCTh OKPAcKH KOHTYDOB,
pasMelleHue LBETOB H Pa3/JMYHUMOCTh HX APYT OT Apyra.

Maker pacuJieHHTeJNbHOH peTyLIH H3rOTaBJaUBAETCSl Ha OT-
THCKe, NOJIYYEHHOM C H3JaTeNbCKOIO OPHTHHaJa, LITPHXOBLIE 3Jle-
MEHTHl KOTOPOrO IOAJEeRAT pacujeHeHHI0 IO lBeraM. B cooTser-
CTBHH C COCTABHUTEJbCKHM OPHIHHAJIOM OTIeJbHBEE 3JEeMEHTH Ha
OTTHCKE BBIZENAIOTCA SPKHMH IPO3PAuHBIMM KpacKaMy, HAampHMep,
rugporpadus BeIeASETCH KPACHBIM LIBETOM, FOPH30HTAJH — 3efe-
HEIM H T. X. lIBera nOMXKHE 6LITH XOPOLIO OTAHYMMBIMH APYT OT
Ipyra. DJjeMeHT, npeobnafaioliuii Ha OPHrHHAaNe, MOXKHO He 3a-
KpallHBaTh — 3TO COKpaTHT o6beM paborel. Ha monsax makera
LawT paciiHdpPOBKY: Ha MaKeTe — KPaCHLIM, B IeYaTH — CHHHM;
Ha MakeTe — 3eJIeHbIM, B [eYaTH — KOPHYHEBLIM H T. .

3aKOHUEHHBIH, MPOBEPEHHLIH H HCIPABJEHHBIH MaKeT MOAMHCHI-
BAeTCsl HCHOOJIHHTENeM H KOPpeKTOopoM. MaxeT pacusieHuTeNbHON
PEeTyIIN CJAYXKHT PYKOBOACTBOM NDH COCTABJEHHH TEeXHHYECKOro
IJaHa H3JGAHMA KapThl M BHINOJHEHHH peTyIUepHBIX paboT npH
pacuJieHeHHH KapTorpaduueckKoro H306paxkeHus.

§ 106. PGJIb PEJAKTOPA B MPOUECCE NOATOTOBKH
KAPTbI K MU3JAHHUIO

[Tocne 3aBepiueHHs COCTaBHUTeJbCKHX palOT pelakTop paspaba-
TEIBAeT MOJLPOOHYI0 Pabouyrd TeXHOJOTHYECKYIO CXeMy, B KOTOpOH
OmpefessieT Cnoco6  H3rOTOBJIEHHS  H3/ATeNbCKHX OPHIHHAJOB
KapTel: OyAeT MM 3TO 4epuyeHHe Ha Oymare, yepuyeHHe MJM TPaBH-
poBaHHe Ha TpO3payHbIX NJacTHKax. TexHojormueckass cxema
nosxHa obecrneunBaTh HaHboJee 3KOHOMHMYHOe M GLICTPOE HCIOJ-
HeHHe BCeX BUJAOB PabOT MPH BEICOKOM KadyecTBe.

YunThIBasi NPHHATHHI cOCO6 H3TOTOBJNEHHST HM3LATENbCKHX OpPH-
THHAJIOB PEJakKTOp YCTAHABJMBAET KOJIHYECTBO HM3JATENbCKHX OPH-
rHHAJMIOB W cofepXkaHHe kaxporo. OH naeT 3alaHue HCIOJHUTEJIO
Ha H3rOTOBJIEHHE MaKera PacuwIeHHTEJNbHOH PeTyiH, Makera (oHo-
BOIl OKPACKH H KPaCOYHOrO OpHrHHaJja. B 3aflaHHH HA M3TOTOBJEHHE
KpPacoYHOro0 OpHTHHAJa pENAaKTOp [epeyuc/seT NBETa [eYaTHHIX
Kpacok, o6bsCHAET OCOOEHHOCTH KapThl, YKa3bIBAET HONOJHUTEJb-
HBIH Kaprorpadryeckuil martepuas. [nf H3rOTOBJIEHHs OpHUrHHAJa
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OTMBIBKH penbeda pelakTopoM NOAGHpaercst JHTePATYPHBHIH U Kap-
torpauyeckuii Marepuas M paspabaTeBaeTcs oporpaduuyeckas
cxema. Ha cxeme mnokasmBaloTcss oporpaduueckre OOBEKTH, OT-
MeTKH BBICOT, PACUJIeHEHHOCTh pesbeda.

B mpouecce H3TOTOBJEHHS BCeX OPHIMHAJOB M MaKeToB Delak-
TOpP CJAEAUT 3a XOAOM paboTH, OTBeyaeT Ha BO3HHKAIOLINE BO-
IpPOCHl H KOHTPOJMPYET KAauecTBO M IPABHJIBHOCTb HCIOJHEHHS.
3aKOHUYEHHLIe H NpOBEPeHHLIe KOPPEKTOPOM OPHIHHAB H MAaKeThl
PERAKTOp TILATeJbHO NPOCMATPHBAET, JaeT Ha MCIPAaBJEeHHe HC-
MOJHHTEJNIO, NPOBEpseT MCHpaBjieHHe 3aMedaHHH M IOANHCHIBAET
HX JJg u3jaHus. PelakTop HeceT IOJIHYIO OTBETCTBEHHOCTb 3a Ka-
4eCTBO, COLEP KANNE H CPOKH H3JAHMs KapThl.

I'nasa 22
NPOEKTUPOBAHUE OOPMJIEHUS KAPT

§ 107. OBIMME TPEGOBAHUSA NTPU NPOEKTUPOBAHUU
O0®OPMJIEHHA KAPT

Paspa6oTka o¢opMJieHHS — OJHA H3 OTBETCTBEHHLIX 3afau B 00-
HeM npoliecce CO3LaHUS KaprorpadHyeckoro npousBeleHHA. ITa
3ajlaya He MeHee Ba)kHad, ueM ONpefeJelHe COJepKaHua H Npo-
IecCOB COCTaBJICHHMS H H3ZaHHR KapThl. OT TOro, KakuMu OYAYT
wWpH(TL, LITPUXOBblE YCJAOBHBIe 0003HaueHus: H (DOHOBHE dile-
MEHTHl Ha KapTe, 3aBHCAT ee HalIAXHOCTb, YHTAEMOCTh, HHOPMa-
THBHASL eMKOCTb, 0611251 NIPHBJIEKATEAbHOCTD.

YMeHHe npaBUABHO TNomo6parh u300pasuTesbHBE CPeICTBA
B COOTBETCTBMH C ITOCTaBJIEHHOH 3afauell OCHOBEIBAeTCS Ha CH-
CTEMHOM METOJe NnepefadyH KOMIJIeKca IoKasaTeJdei, Ha 3HaAHHH
crnennduKH 0QOpMJEHUS KapT pPasHbIX THHOB, XOCTOHHCTB H HelO-
CTATKOB PasHBIX CROCOG0OB KapTorpaduueckoro u3o6paKeHHs H
NMpaBHJI NOCTPOeHHs KapTorpaduyecKHX 3HAKOB M 3HAKOBBIX CH-
creM, cHopMynHPOBaHHHIX ceMHOTHKOH. O6uHe Bompocel odopm-
JIeHHsl pelraroTcs TaKXKe € YUeTOM TaKHX OIpelensiolux (akro-
pOB, Kak OCOGEHHOCTH COJAEpIKAHHA, CIOCO0 HCHIOIb30BAHHS,
HasHayeHWe MW Maciral KapThl; (GHU3HOJOTHUECKHe H NCHXOJOrHYE-
CKHe OCOOEHHOCTH BOCHDPHATHS KapTOrpatHIecKOro H300pamKeHHS,
9CTeTHUeCKHe TpPeOOBAHHS; BO3MOXKHOCTH M TpebOBaHHs MNOJHTpa-
(pHyeCKOro BOCNPOH3BEACHHS.

CHcTeMHBIl MeTOZ B IPOGKTHPOBAHUH ODOPMJIEHHS KapT 3a-
KMoyaeTcss B rpaduueckKoM obeCneueHMH CHCTeMBl NoKasaTenell
COlepXKAHHA KapThl, B NPHAAHHH OTAEJbLHBIM JIOTHYECKHM CMBICJO-
BLIM TPyNIaM ofnpelefeHHHX rpaduuecknx ocobennocreil. Takoi
npueM B KaprorpadHH, HapALy ¢ cHcTeMaTH3auued U KiaaccubH-
KalHell yCIOBHBIX 3HAKOB, NPHMEHSETCSA OYeHb WIHPOKO, MOCKOJIbKY
fefaeT H306paxKeHHe CONEPIKAHHSA KapThl CHCTEMHBIM, a BOCHPHS-
THe — Gosee JerkuM. Ilpm obeM B3rjs[e BHISBJAAIOTCH BaKHEBIE
POLOBEE MPH3HAKH OO0BEKTOB, & NPH JAeTalbHOM YTEHHH — [ON0JI-
HUTEJbHbIE XapaKTepUCTHKH.
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Kcrnonb30BaHHe NPHM NOCTPOEHHH KapTorpadHuecKHX 3HAKOB H
3HAKOBBIX CHCTEM CEMHOTHKH 3aK/I0UAeTCs B yueTe OCHOBHBIX mpa-
BIJI, cOPMYJMHPOBAUHEIX B ee pasfenaX: CHHTAKTHKe — XapakTe-
pH3yIOlllell OTHOLUeHHME 3HAKOB LPYr K APYry, ceMaHTHKe — pac-
CMaTpHuBaMOLlell OTHOLIeHHe 3HAKOB K 0003HauaeMBIM OOBEKTAM,
nparMaTHke — H3yyalollell OTHOIIeHHe MOTpeGHTeNs K 3HAKY HJH
3HAKOBOH CHCTeMe.

Coznepxanue, HazHayeHHe KapThl M XapakTep ee MCIIOJAb30Ba-
HUS ABJAKTCA OLHHMH H3 TJaBHBIX (aKTOPOB, Ha KOTOPLIX OCHO-
BLIBAeTCsT  BBIOOD €rmOCo60OB  OGOpPMIeHHsT KapTel. I[IpoekTHpys
oopMaeHHe KAPTH ¢ y4eToM HanboJee BHPA3HTEABHOro 0oTOOpa-
XKeHHsT ee COjep:Kailus, B IEePBYI Ouepelb BEHIMNOJHAIT YCJOBHE
Xopollell YUTAeMOCTH, OTJIHYHMOCTH OLHOTO O00O3HAUEHHS OT APY-
roro, creneHb HX OPOCKOCTH B COOTBETCTBHH CO 3HAYHMOCTHIO, HA-
MJISIAHOCTL., JTO OTHOCHTCA M K WITPUXOBHIM, M K (OHOBbIM 0603Ha-
uenusaM. O¢gopMienne KapT B COOTBETCTBHH C HasHaueHHeM (cmpa-
BOUHble, yueOHble, BOGHHEIE, IOJETHble M Ip.) HOJKHO B HEPBYIO
ouepelb OTBeuaTh IIOCTABJIEHHOH MJAS NAHHOH KapThl 3ajaue: me-
pesade MakCHMyMa XOpOIIO yHTawollelcss HHOOpMAaLHH — LIS
CNPaBOUHBEIX KapT, 00JIerdeHHI0 3aIOMHHAHHSA U IIPOCTPAHCTBEHHOIO
mpefcTaBieHHs — AAs yueOHBX Xapt u Ap. OdopmieHue KapT
CrenHalbHOr0 HasHaueHHs (UIpeAHa3HAUEHHBIX [JS OIpeleseH-
HOro Kpyra norpefuresefl) B 3aBHCHMOCTH OT . NOCTaBJIEHHBIX 3a-
Lau JOJIXKHO [aBaTh BO3MOXKHOCTb OIpeJeseHHs KaueCTBEHHBIX I
KOJIMYECTBEHHBIX XapaKTepPHCTHK H300paxKaeMblX 00beKTOB, UX CO-
IOCTABHMOCTb, TOYHOCTb MECTONOJIOKEHHs, H3MepuMocThb. OT BHAA
HCNONbL30BAHKSA KapTel (HacTOJbHAd WJM HacTeHHasl) M OT ee Ha-
3HAYEHHS 3aBHUCHT YHTAaeMOCTb, KOTOPYIO CJeLyeT HpHIATh YCJOB-
HEIM 0BGO3HAUEHHSIM.

Yuer ocofeHHOCTEH 3pPHTEJBHOrO BOCHPHATHS IPH IPOEKTHPO-
BAHMH OQOpPMJEHHA KapT omnupaeTcs Ha (PHIUOJOTHUECKHE BO3-
MOXKHOCTH TIJiasa, Ha OOUHe ICHXOJOTHUECKHe 3aKOHEI BOCTPHSITHSI
(3aKoH KOHTpacTa, aNNepUEeNUHH, YacTH H LeJ0oro), Ha psii 3aKo-
Hop uBeToBeAcHUs (3akoH DBelepa—®exHepa, XpoMmMaTHUECKHI
KOHTPACT, NPUHLUHI BO3AYWIHOMN NIEPCIEeKTHBEl H AP.),

Vyer TpeboBaHUIl 3CTETHKH B COBPEMEHHOM KapTOI'padUuecKoM
MpOM3BOJCTBE HMeeT GOJblIOE 3HAueHHe, IOCKOJBKY B odopmie-
HHH WCHONB3YIOTCS HEKOTOPHIe MNPHHUHNL M NpHeMbl H300pasH-
TeJHHOr0 HCKYCCTBA. JCTETHUECKOe BO3JEHCTBHE MNPOMOPLUHE 06-
U(erc KOMITO3HIMOHHOTO pelteHHs M GOpM OTIeNbHHX o6o3Haue-
Auf, oOwHHA CTHAL OGhOpPMJeHHA, KOJOPHT KDPacoK, oGopMJeHHe
BHEINHHMX 9JIEMEHTOB CYLIeCTBEHHO BJHAIOT Ha OOLIYIO OIEHKY Ka-
gyecTBa KapTel. Hano Takxke HMeTb B BHAY, 4TO O(OPMJIeHHE KapT
MacCOBOro [oJIb30BaHHA OKasblBaeT OIpelNeJNeHHOe BJHsHHe vHa
(hOpPMHPOBAHHE 3CTETHYECKOTO BKYyCa NOTPeOHTeJs. -

TpeGoBaHus M BO3MOXKHOCTH HOJAHIPa(HuecKOro Bocnponsae-
LEHUST YYHTHIBAIOTCS B IIPOIECCe IIPOEKTHPOBAHHS 0(OpMJeHHs
KasKJ0r0 3JeMeHTa KapThi. PHCYHOK H pasmep MITPHXOBBIX YCJIOB-
HBEIX 0603HAUeHH ¥ WPHGDTOB AOKHE OBITE NOLOGpPAHH TaK, YTOOH!
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Ha KapTe He OBLIO  CJAMBIUMXCA H -HeYeTKHX: JIHHHH, a (hoHOBOE
obopMiieHHe Pa3paboTaHO € YYETOM MCHOJb30BAHHS B Ie4aTH MH-
HIMaJbHOrO WYHCJA TeyaTHRIX Kpacok O6e3 CHHXeHHs KayecTBa
KpacoyHoro o¢QopMJIeHHs, JAJS Yero peKOMeHJYeTCs IPHMEHAThb
KOMOHHMPOBAHHOE HCHNOJBb30BaHME KPaCOK IJs IUTPHXOBLIX. ¥ (O-
HOBEIX 9JIeMEHTOB. o ‘

§ 108. CIIOCOBbI KAPTOTPA®HYECKOTI'O H30BPA)KEHHU S '

Bce MHoroo6pasue cnoco6oB oTOOpaKeHHsi SIBJEHHMH M OOTHEKTOB
Ha TeorpadHUecKHX KapTax MOKeT ObITb OObeJHHEeHO B HECKOJLKO
rpynm: crnocof 3HAYKOB, CHOCOD JHMHEHHBIX 3HAKOB, CIIOCOD 3HAKOB
IBHIKEHHS, CIOco6 apeaJioB, crnocob KayecTBeHHOro Qoua, crnocob
M30JHHUH, TOYEYHBIH CIOCO6, KaprogHarpamMma, KapTrorpaMmma.
[1. A CKBOPLIOB K NEpPEUHCJEHHBIM CIOCOGaM MPEIIOXKHI no6a-
BHTL ~ CIIOCOG HATypaJuCcTHUecKoro wusobparkeHms Jsaupwadra
(naupwadrHoe odopmaenune). CrocoOsl M30JMHHHH, KaPTOTPaMMEL,
KauecTBeHHOro oHa 6blIM PaceMOTPeHH B TI. 17. o

Cnoco6 3HAYKOB

3HAUKH COCTABJSIOT HEOTBEMJIEMBIH 3JEMEHT COLepXKaHus OGOJb-
UIMHCTBA KapT Kak obiereorpaduyeckux, Tak U TeMaTHUECKHX.
3HauKaMH OTOGpaxKaloTCAd JIOKAJIU30BAHHBIE OOGBEKTH. Pasmep
3HAyKa, KakK M[PaBHJO, NpPEBLILIAET MJOWaAb 00beKkTa, BbIpaKeH-
Hylo B Macumirabe KapTbl. 3HaYKH MOTLYT MMETb (OPMY TEOMETpH-
yecKHx ¢uryp, OYKB W GBTH HATJSAHEIMH B BHIE CHMBOJHYECKHX
duryp ® pHCYHKOB HATypaJHCTHYECKOro xapakrepa. Popmy u
IIBeT OGBLIYHO HCIOJB3YIOT JJIA IMepefaud KaueCTBEHHBIX PassHumil
o6bekroB. IlBeTa 3akpemyAlOTCs 3a KPYNHBIMH KadeCTBEHHLIMH
KaTeropusMH. PasjuyneM B BeJHYHHE 3HAYKOB IEPENLAIOT KOJIH-
yecTBeHHble IIpM3HaKM 00beKToB KapTorpaduposanus (puc. 136).
Ins orobpaxeHHs 3HAYHMOCTH OGBEKTOB M SIBJEHHH  MHOTZA HC-
NONbL3YIOT PA3JHYHYIO CTENEHb HACHIIIEHHOCTH M GPOCKOCTH [[BETOB.

Ha TemaTHuecKMX KapTaX 3HAUKH HMEIOT CJeLYIOUIMe CBOH-
CTBA: MMEIOT 6OJbllee 3HAUEHHe 110 CPABHEHMIO C OCTAJNbHBIM. CO-
Hep:kaHWeM KapThl; Kak IIPAaBHJIO, HMH MNepefdioTcs He TOJBKO

Puc. 136. CTpyKTypHBIE 3Haukd, 0TOGpPAIKAIONIHE KAUECTBEHHBIE M KOJNHYECTBEH-
Hble XapaKTePHCTHKH ; : ,

275



OTHeJbHble 06BeKTh, HO H KauecTBEHHAsl H KOJIHUECTBEHHAs Xapak-
TEPHCTHKA LeJOH TIpynnel 0O0BbeKTOB B BHAE OLHOIO KpPYIHOTO
3Hauka (cm. puc. 136); B OTIMYHe OT 3HAUKOB oGuiereorpaduue-
CKHX KapT MOTYT OLIThb CTPYKTYPHEIMHU. B 3TOM coyuae ofiias mio-
ajp FeOMETPHYECKOrO 3HAuKa JHeJUTCS Ha YacTH, KOTOPble B CO-
OTBETCTBHH €O CTPYKTYpoH H3o6paxaeMoro o0beKTa OKpallHuBa-
I0TCS  PasAVYHBIMHE - L(BETAMH HJIM  3alITPHXOBHIBAOTCA  (CM.
puc. 136); sHauKH MOTYT OTpa)kaTh AHHAMUKY fBJeHHH (puc. 137);

Puc, 137. PaznuyHble BHAB O(MODMHTENBCKHX IIPHEMOB, NEPERAIOMUX JHHAMHKY
SIBJIEHHH 3HAYKOBLIM CHOCOGOM:

a - yBeJJHYeHHeM pasMepa gSHAavKa; 6—yae.nav-1ermem HHTEHCHBHOCTH IUTPHXOBKH; 6 — pas-
JuuHOR 06BOAKOR

OHH 3HAUMTEJbHO KpYIHee 3HAYKOB, HCIOJB3yeMHIX Ha 0Oliereo-
rpaguyeckux Kaprax.

Tpe6oBanus K 0QOPMIEHHIO KapT CNOCOOOM 3HAUKOB:

¢opMa 3HAYKOB JAOJIKHA XOPOLIO YHTAThCA KaK Ha HaCTOJb-
HBX, TAK H HACTEHHLIX KapTax C OIpeleJeHHOr0 pacCTOSHHUS,

yCJOBHBIE 3HAKH OOBLEKTOBR U SBJIEHHH, He DOACTBEHHBIX MexXIy
co60M, MOJKHEI MAKCHMaNbHO OTAHYATBCS NO GopMe M IBeTY.
3HaKH OOBEKTOB W SIBJEHHH, 00beJHHEHHBX OOIIMM NPH3HAKOM,
JIOJIKHBL COXPAHATh CXOJNCTBO MO IBeTy b0 no dopMme;

JOJMKHO OBITH OOecrmedueHO HOCTATOYHOE IBETOBOE pPasJiHyHe
3HAYKOB MeXJIy co00oi, ¢ (OHOBOI OKPacKoOH, a Tak¥Ke LBETOBBIX
qacTell 3HAaYKa NIPH €ro CTPYKTYPHOM CTPOEHHH;

6pOCKOCTh 3HAUKOB LOJIKHA COOTBETCTBOBATh 3HAUHMOCTH 00B-
exTOB, YTOOH 06eCcneunTh HeOOXOAMMYIO OUepefHOCTb BOCHPHATHS;

3HAYKH JOJKHE o6ecneynBaTh HYHTAeMOCTh KOJIHYECTBEHHOT'O
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110Ka3aTeas!, T. €. OHHM JNOJMKHBL ObITL YNOOHBEIMH [Jis1 BH3YAIBHOIrG
OnpefleNIeHHs] W HU3MEPEeHH;

npelloyTeHne NOJIKHO OBITh OTHA&H0 3HAUYKaM, acCOUHHpYIo-
IWHMCS KakuM-1u60 obpasoM ¢ oTobpakaeMbHIM OOGBEKTOM (4TO
o0eClleYUT JIErKOCTb Y3HaBaHHS M 3alOMHHAHHUS 0003HaueHHI),
a TakXe IPOCTHIM IIO PHUCYHKY U KOMIIAKTHBEIM 3HAUKAaM;

3HAYKH JOJKHBI CIIOCOGCTBOBATL KPACOTe W H3SIIECTBY 0OIIEro
0OpMJIEHHS KapThl;

Heo6X0ANMO MOAOHPATH 3HAYKH, JIETKO BOCHPOH3BORMMBIE B Ile-
YATH.

BemmonuuTe 3TH TpeGoBaHHS He Bcerja IpPOCTO Aaxe IOPH OJ-
HOPOJAHOCTH (pOHOBOH MOAKJIALKH. 3ajaua OCJIOKHSIETCS, KOria
(bOH CTAHOBHTCS MHOTOIBETHHIM M OLHOPOAHEIE 3HAYKH NONAAAIOT
B pas3JjHyHble YCJA0BHS (OHOBOIO OKPYKEHHUS.

JIoCTHKEHHIO XOpOoLUell YHTaeMOCTH 3HAYKOB Ha LBETHOM (oHe
croco6CTBYIOT NPAaBHILHO MOR0OPaHHLIE:

LBETOBOH M CBETJOTHEI KOHTpPacT MexXay (POHOM H 3HAUKOM.
KenatenbHo uMeTh cBeran#l Gon (kKak Munymym Ha 30 % cBersee
3aJMBKHM 3HA4KOB), HO He OYeHb OJeIHBIH, MHAUe Pas3JIHUHNMOCTDb
IBETOBLIX MsATeH ¢oHa Me)Ay coboit Gyner HexocrarTouHoi. He-
I0Jb30BaHHEe TEMHOBATHIX (OHOB MaJION CHIEKTPajbHOH UHCTOTH
JUISl OTHEABbHLIX YJacTKOB KapThl NPH OOLIHX CBETIHX ToHAX odop-
MJICHHS HeXesaTesbHO. PaBHOMepHO TeMHBle (OHBEL JONYCTHMBEI
IPH OKPaCKe 3HAUKOB Ha KapTe B OUEHb SIPKHE HJH CBETJbIE
I[BETa;

pPasqIHYUMOCTb OKpacKu 3HAauykoB Mexnay cobofi. Ilpu orHOCH-
TeJbHO pPAaBHLIX CBETJOTE ¥ HACHIUIEHHOCTH YIOBJIETBOPHTEJLHYIO
pPasJIHYUMOCTh 3HAYKOB OJHHAKOBOH (OPMLI M pasMepa MOLYT
o6ecrneduTh YHCTHIE LBETA, JOCTATOUHO yHAJeHHble APYr OT Apyra
B UBETOBOM Kpyre B BOCEMb CTyIeHeH: KpacHLI, OpaHXeBH,
JKeJNTHI (JMMMOHHLI), 3ejeHBI TeIJIBIH, 3eseHOBaTO-rONy6OH, CH-
HHH, GHONETOBBIH, MypnypHBIH. Hanb0JMbIIYIO PA3THYHMOCTL B OK-
packe 3HAaYKOB MJIH CEKTODOB MOMKET OO0eCHeuuTh H3MeHeHHE BCeX
TPeX IBETOBBIX mapameTpoB. HyXKHO NMOMHHTb, UTO H3MEHEHHS IO
CBeTJ/IOTE pa3/IMyaioTcsl Jierde, 4eM H3MEHEeHHS I10 HACHILIEHHOCTH
HJH LBETOBOMY TOHY. PasMmelleHre LBeTOB B Kpyre HJH KOJble
XKeJlaTelbHO NPOM3BOJHTh TaKHM o6pasom, utolul ofecrneduBanach
XOpOULIO 3aMeTHAas pasdHula MeXAy COCEIHUMH CEKTODaMH;

PHCYHOK H pasMep 3HayKa. JHAYKH CJHOMKHOTO, MEJKOro H
IBETHOTO PHCYHKA XYK€ YHTAIOTCH Ha Kaprax. EcaM OHM Bce-Taku
MPOCKTHPYIOTCA, TO HeOOXONMMO BEINOJIHHTH (parMeHT KapTH H
NPOBEPHTh MX YHTAeMOCThb. HJsI NPOCTHIX 3HAYKOB B BHJE Kpyra
HalleXHasl paslMYMMOCTb IPH YCJIOBHH HOPMAJBHOrO 3peHHsd, YAO-
BJIETBOPUTEJbHOM OCBELIEHHOCTH M KOHTpacta ¢ ¢oHOM ofecreuu-
BaeTCsI NIPH yrJe 3peHuss B 7', JIuHeliHble pasMepsl AJis CEMH YIVIO-
BBIX MHHYT COOTBETCTBYIOT: NPH yAajeHHW ot KapTel Ha 0,33 m—
0,7 mm, Ha 1 M—2 MM, Ha 5 M— 10 Mm. JocTaTouHO TOJCTAS
yepHass OKAHTOBKA WBETHBIX 3HAYKOB XOPOUIO BHIENfET HX HA
¢doHe, cosmaer BneuaTieHHe GOJLLIEH YHCTOTBL OKPAaCKH BHYTPEH-
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Hell yacTH U, yBeJIHUNBas CBETJIOTHBIH KQHTpacCT C CI)OHOM, ITOBBI-
raer 6p0CKOCTb 3HAYKOB.

HuraeMoCcTh KapTbhl MO2KHO IOBLICHTL, BBEIS JIOTIONHHTENbHBIE
PHCYHOK — «pa3/IHUHATENb» BHYTPH 3HaAUKa: 6eJIbIe, yepHble Imo-
JIOCBL M T. 1.

Cnocob6 NUHEeHHEX 3HAKOB

Cnoco6 nuHeHHBIX 3HAKOB NpPHMeHseTcs IJIs 1OKa3a NPHPORHBIX
W COUMAJbHO-9KOHOMHUECKHX fBJEHHH U 0OBEeKTOR, IPHYypPOUEH-
HbIX K OIpeNeJeHHBM JIMHHSM Ha MECTHOCTH, IJHHA KOTOPHIX
BhIpaxaeTcss B MacliTafe KapTH, a WIMPHHA B OCHOBHOM — BHE
Maciuta6a: MoJUTHYECKHe H NMOJHTHKO-aAMHHUCTPATHBHLIE I'DAHHIIH,
rupporpaguueckass ceTb, MNyTH coolMmeHHs u ap. JluHeit-
HBIMH 3HAKaM{ MOXKHO [10Ka3aTb TOYHOE M CXEMAaTHYHOe MEeCTOIO-
JlokeHHe OObeKTa, KaueCTBEHHBIE M KOJHMUECTBEHHLIE ero xapakrTe-
PHCTHKH, H3MeHeHHs BO BpeMeHH. IIIupuHOA 3HaKa, LBETOM, (OP-
MOl M PUCYHKOM BHYTPeHHEH CTPYKTYPBHI MOTYT OBITH IIOKa3aHBI
KayecTBEHHbIe H KOJHYECTBEHHBIE H3MEHEHHSA: YBeJMUeHHe UIHPHHEI
peKH, NOBLIIIEHHEe Kacca LOPOr H AD.

[Iprn paspabotke odopMmieHNss OCOGEHHO BaXKHO BEIAEPKHBATH
ONHOTHIHEI DHCYHOK HJIM ONHHAKOBLIH IIBET OLHOPOZHHX OOBEK-
TOB, 00BEAWHSIOMHA 5TH YCAOBHHE 3HAKH B ONHY IPYNIY, HANpPH-
Mep, TOCTPOEHHE NONUTHKO-aIMUHHCTPATHBHBLIX TPAHHIl TOCPEJCT-
BOM IUTPUXOB ¥ TOUEK, NIPUMeHEHHe CHHEro IBeTa AJs THApOrpa-
huH, KOPHUHEBOTO — [JIs TOPH3OHTaJell U 3JeMeHTOB pesabeda H
T. I. B cayyae xe HeoOXOLHMOCTH HCNOJb30BAHHA OZHHAKOBOTO
IBeTa AJA PA3NHUHBIX TPYNI OOBEKTOB HMX YCJOBHbLIC 3HAKH JOJ-
JKHBL UeTKO OTJIMYATHCS APYT OT Apyra IO PHCYHKY.

Ha remaruuyeckux KapTax, Korpa oOuiereorpaduueckoe cojep-
JKaHWe HOJXKHO OTXOLHTbL Ha BTOPOH MJaH, HEO6XOAMMO HCIOJB30-
BATh IPHUIVIYLIEHHBIE IBETa, UTOOE OHH XOPOIIO YHTAJHCh, HO BOC-
TIPUHHMAJHCE TTOCJIE OCHOBHOT'O COAEPIKaHNS.

Cnoco0 3HAKOB ABHXEHUS

Crioco6 3HAaKOB ABHXKEHHs CJAYKHT AJs [0Ka3a Pa3JjIHUHBIX Iepe-
MelleHHH, OTHOCAIIMXCS Kak K oOJacTd TNPHPOLHBIX SBJIEHHH:
MOpCKWe TeueHHs, HANpaBJeHue BeTpa M T. ., TaK H COUHANBHO-
SKOHOMHYECKHMX: MUTpauuy HACeJeHHs, NepPeBO3KH TpPY30B, MOJIH-
THKO-3KOHOMMYEeCKHe CBsi3H ¥ T. A. Croco6 3HAKOB IBHIKEHHS OC-
HOBAaH Ha NpUMEHEHHH [BYX TpadHuecKHxX CPeldCTB-— JIHHHE (mo-
JI0C) H BEKTOPOB (HampaBJeHHEX OTPE3KOB-CTPENOK).

JIuHEE MOTYT OBHITH ONMHADHBIMH, ABOHHLIMM H B BHJE IEJOrO
NyYyra, MPAMBIMH, H3BHJIMCTBIMH, CIJIOWIHBEIMH, HYHKTHPHBIMH, Pas-
GUTEIMM Ha OTPE3KH, YEpeIVIOIIMMHCS C TOYKAMH HJIM GyKBaMH,
IMupokue nuHUK. (MOJOCHI) MOT'YT HMETh Pa3JHUHYIO CTPYKTYPY
(puc. 138). Crpeaku MoryT pasanyathbes 10 (opMe.

[MomMnumo passuuuél 1o ¢opMe, BeNHUHHE H CTPYKTYype 3HAKH
IBUKEHHS MOTYT Pa3jIMyaThCsd IO UBETY H WHTEHCHBHOCTH OKPAaCKH.
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Pasnnune 3naxkoB ABHxKeHHs N0 POPME, CTPYKTYPE M IBETY 0GLIYHO
MCMOJMB3YIOT /sl OTOOGpaXKeHHMs KadyeCTBEHHBIX NpU3HAKOB. [laa
KOJIHUECTBEHHBIX MOKAa3aTeJed - HCIOMb3YIOT = H3MEHEHHS B pasMe-
pax B3HAaKOB MO IUHDHHE M HHOrAa TIO HHTEHCHBHOCTH OKPACKH.

TpeGoBanusa K OQOPMJIEHHIO KaPT CIOCOBOM SHAKOB JBHMKECHUS:

3HAKH NBHKEHHUS [OJIXKHBI XOPOLIO OTJHYATLCS APYL OT Apyra u
ot ¢ona,

LOJIKHA OHITh ofecrneyeHa YHTAEMOCTL DPHCYHKA H IIBeTa 3HAKOB
ABHXKCHHSA, a TaKXKe Da3/MIMMOCTh yacTell 3HAKa INPH Ero CTPYK-
TYPHUOM CTPOEHHH;

Puc. 138. Tlpumep CTPyKTYpPHOrO 3HAKa JBHIKEHHs, OTOGPAKAIOLEro Hanpas-
JieHHe, BeJHUHHY M CTPYKTYpPYy IPY3CNOTOKOB

GpPOCKOCTb 3HAKOB [OJIKHA COOTBETCTBOBATL KOJHUECTBEHHBIM
noxasaresssM H3o6paxaeMBIX 00BEKTOB;

SHAKH JABHMKEHHS NOJKHB ObITh NPOCTHIMH M JIETKO BOCIPOHS-
BOAMMBIMH B IEYATH, B TO XK€ BPEMs KPACHBBIMH M H3SUIHBIMH.

M3 nepeuncseHHblXx TpeGOBAHMH BHIHO, YTO OOJLUIHHCTBO H3
HHX ONMHAKOBLI ¢ TpPebGOBaHUAMH K O(DOPMJIEHHI0O KapT TpH 3HAY-
koBOM cmocoGe. IlosToMy ycioBHS Xopoulefi YMTAEMOCTH 3HAUKOB
Ha LBETHOM (QOHe TEeMAaTHUYECKHX KapT SBJAIOTCA OOUIHMM M JJIs
crioco6a 3HAKOB JBHIKEHHS. .

JloGaBUM HECKOJHKO pEKOMEHIAlMil, KacaloHXCs HemocpencT-
BEHHO crmocofa 3HAKOB MABHIKEHHs. B Tex ciayuasx, Korfa 3HAKH
ABHKEHHS 06pasyloT TPYAHO YHTAEMYIO CHTYallMio; MX CJIeLyeT IHe-
JaTh LBETHLIMH, TNPHYEM C BO3MOXKHO OOJBIUIMH OTJIHYUAMH IO
UBETY APYT OT ;pyra. Eciu Ke MO TeM HJIH WHBIM TIPHYHHAM 3TOrO
clenaTh Hesb3s, PA3JHYHMOCTb JOCTHraeTcs 3a CUET HHIWBHAYAJb-
HOCTH PHCYHKa KaXKJOTro 3HaKa. :
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Cnocob apeanos

Apeanom HasbBaloT 06/aCTh PACIPOCTPAHEHHS KAKOTO-iHGO sBJe-
Hus. s mepefayn apeasoB Ha KapTe MOTYT GbITh HCIIOJb30BaHE
pasiuyHble rpaguyeckue npueMs (puc. 139). ITpuemsl usobpaxe-
HHS C YeTKO BbIDaXXeHHOH TpaHHlIeHd NPUMEHSIIOTCS [Jsi apeaJios,
TOYHO YCTAHOBJEHHHIX Ha MecTHOCTH. [l apeasoB, JHIIb NpH-
OJIH3UTENbHO YKAa3LIBAIOIIMX O6JIACTh PACIPOCTDAHEHHS SBJEHHS,
LPHMEHSIOT HAANNCh HJIH PACCTAHOBKY 3Ha-
KOB B NPe/NoJaraeMblx rpejenax.

Croco6 apeasioB Ha TeMaTHYECKHX Kap-
Tax NPUMEHSETCS O4YeHL INHPOKO. MHOr006-
pasue INpHEMOB ero odopMJenus [03BO-
JgeT coyeTaTh Ha OAHOH M TOH ke Kapre
pAl apeasioB, JayKe ecJH OHH INEPEKPHI-
BAOTCA JAPYr ApyroM. PasHeil pHCYHOK
TPAHHI, ¥ Pa3/jHYHBIE LBETA OKPACKH apea-

SO i T

aTh H KOJIMYEeCTBEHHYIO XapaKTepHCTHKY
00BEKTOB,  HCIOJB3ySd  LITPUXOBKY HJH
OKPacKy, YCHJHBasi ee B 3aBHCHMOCTH OT
.. % ™. CTENeHH DAa3BUTHA #ABJEHHA BHYTPH ape-
T aga.
JuHaMuka pasBUTHS MOKeT OBITh OTO-
OpaxeHa II0-DAa3HOMY: pacuIHpeHHe ape-
o WO N, aja MOXHO TIlepefaTh Ha KapTe JBYMs
A 4 KOHTypaMH, COOTBETCTBYIOIIHMH JABYM Ja-
TaM BpPEMeHH, HJIHM OKPacKoil HX nJollamel
OJHHM IIBETOM, HO Da3HOH CHJHIL.

T e Ty
ot .

¢ % % OcuoBHBle  TpefoBaHHS  O(DOPMJIECHHS

. 2 o5 % oz apeasion:
+ a2 & - Xopomasi HX pAa3IHUUMOCTL Ha (POHE
KapTH HE3aBHCHMO OT rpadHyeckoro npH-
Puc.  139.  [lpumeps  eya, [lpu u306paskeHHM Ha ORHOM M TOM
PasTHYHOTO  OQOPMAE: o panre  pa3HEIX SIBJGHHE DAasJIHYHON

HHSl apeaJioB .
OKpackoil (oHa MOTYT BCTPETHTbCS apeassl

Gospluke IO MJAOWIAAH H MajieHbKHe. Tak Kak IPH 3HAYHTEJLHBIX
yMeHbIIEHHAX yIJia 3PeHHs NOHMMKAETCS CIOCOOHOCTL Iiiasa ole-
HHBATH LBETOBbIE PASJHUMfl, HEOGXOJHMO YYHTHIBATH 3TO OOCTOs-
TeNbCTBO NpH paszpaborke odopmienns Kapr. I[lostomy Goubuine
apeajbl Jiydlle OKpAalUWBaTh B CBETJIbIe TOHA HJ/IM 1aBaTh TOHKYIO
peNKylo LITPHXOBKY 6e3 OKOHTypuBaHMs. Menkne e apeassl cie-
JyeT OKpaluBaTh B GoJiee sPKHE L[BETA WJ/IM IUIOTHEE 3alITPHXOBHI-
BaTh. 3Jec, ymectHa H JuHHs KoHTypa. Ilpum oToGpaxenuu OTHO-
CHTeJbHOH 3HAYMMOCTH apeajoB cJeldyeT NPHMEHATb NpHeMbl, o6ec-
[IeUHBAIOLLHe TOCJeL0BATEIbHOCT BOCIIPHATHS;

IITPHXOBBIE 3HAYKH B TpelejaX apeajoB JydYlIe HCIOJIb30BATh
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POCTHIE, XOPOUIO BOCNPOH3BOAMMBIE TIpH TedaTH, JErKO YHTaeMble,
Ilpun crmocobGe apeasoB 9acTo NPHUMEHSIOT HATYDAaJHCTHUCCKHE
3HauKM BBHAY HX 60/bLIOH HarasaHocTH. Tak, Ha sooreorpaduye-
CKHX KapTax HCHOJb3YIOT PHCYHKH KHBOTHBIX. HMHOrma ux Jenarmr
OUeHb KDYMHLIMH ¥ HeYaTaloT 4epHO# KpacKol — 3TO HOPTHT oOllee
obpopmaenne. Jlyyuie BEIMISAST KapThl, TA€ KUBOTHLI MHD pPas6ur
Ha TPYyNnbl 4 KaxJjo# rpymnne mpucsoed cBofl user. HeoBocHoBaHHO
[I0Ka3blBATh pa3MelleHde pAasJHUHEIX BHAOB MKHBOTHHX MpPH I0-
MOILH TeOMEeTPHYCCKHX 3HAUKOB Pa3qu4UHOH (DOPMBI M 1UBETa, ecJu
MacwtTad KapThl N03BOJISIET MOKA3ATh HX PHCYHKOM;

AN WTPHXOBOK, TPaHHL, apeajioB H 3HAYKOB JKeJaTesJbHO He-
MoJIb30BaTh LUBETA, OTJAHYAIOINMECS OT OKpyxaomero GoHa IO TOHY
H B 0COOGHHOCTH IO CBETJIOTE;

IpH HaJIHYHH Ha KapTe HECKOJBLKHX apeasioB, 0TO6paxKaloIHX
pasHble sBJEHHA, HeOOXOHAMMO BHIGpATL IJs1 HUX PasiHvaloliuecs
MexAy coboil nmpuemsl OGhOpPMJIEHHs (LIBET, JHHUS, PUCYHOK);

¢oH KapThl JOJKEH OLIThb CBETIBIM C JOCTATOUHON pasjuyHMO-
CTbIO IIBETOBBLIX MATEH.

Toyeynwil cnocob

ToueuHblH crroco6 MPHMEHSIOT B TeX caydasix, KOrja HyXKHO NoKa-
34Thb HepaBHOMEpPHOE paclipeleNieHue Kakoro-jaufo sBAeHHS MO TL10-
mwand, OH 3aK/I0UAeTCs B8 PACCTAHOBKE B COOTBETCTBYIONIHX MeECTax
TOUGK, KaxKJas U3 KOTOPLIX O3HayaeT He KaKOH-TO OJHH KOHKper-
HbIH OOBEKT, a SBJSETCS EIHHHUEH KOJHYECTBEHHOrO NOKa3saTeJs
(puc. 140, a). IlpocToTa ¥ HATASILHOCTL TOUYEUHOro ciocoba o06y-
CJIOBJHMBAIOT ero LIMPOKOE paclpocTpaHeHHe, TeM 0oJee UYTO IpH
BBEJEHHH DPA3HOLBETHBIX TOYEK MOXKHO IEpPeLaBaTh He TOJLKO KO-
JIMUECTBEHHBIe, HO M KaueCTBEeHHBIE XapaKTEepHUCTHKH, a Takxke
IHHAMUKY 00BEKTOB HJIH sIBAeHHIl. B cayuasx 60oJblUoil KOHIEHTpA-
LMY TOYEK Ha OTJAEeJLHLIX ydacTKax KapTbhl BO3MOMKHO NPHMEHEHHE
TOYEK HECKOJBKHX PasMepOB, C 'COOTBETCTBEHHLIM YBEJHUEHHEM HX
Beca (puc. 140, 6).

Pewenne ogopMHUTENBCKOH 3ajaud CBOLUTCH K noxOOpy pas-
Mepa TOYKM M LBeTOB AJS (JoHA M TOueK, 0OecHeuHUBAIOLIHX XOPO-
IYI0 YUTAEMOCTh IIBETHLIX TOUEK Ha LBETHOM (hoHe.

OcHoBHBle TPeGOBaHHS H pPeKOMEHIZAUMH K OQOpPMJEHHIO KapT
NpH TOYeUHOM crocabe:

¢boH ToueuHOH KapThl 00s3aTesbHO HOJXKKeH OLITb CBETJIBIM;

UBET TOUEK AOJDKEH OTJIHYaThes OT ()oHa IO TOHY H OCOGEHHO
10 CBeTNOTE;

npu OTOOpaXKeHHHd Ha KapTe TOYKAMH DA3JIMYHBIX 1IBETOB HepaB-
HOUEHHBIX 110 3HAYHMMOCTH OODBEKTOB HYKHO AOBGHBATHCSA, UTOOH 60-
Jee 3HauuMBIl 06BeKT Obnla GoJjee 6POCKHM, YeM MeHee 3HaYHMBIH;

eCJIH TOUKH, OTpaxKalollHe OAMH 0oOBEeKT, pacnosaralorcs O4eHb
YacToO, a TOUKH, MMOKa3hIBAWIIHMe pasMellleHHe JPYyroro, paBHO3HAY-
HOrO eMy OOBeKTa, OKa3LIBAIOTCSI DAacCTABJEGHHBIMH ¢ OOJBIIMMH
MHTEpBAJaMH M HX MaJjo, NocjejHHe cjlefyeT chenaTp GoJaee Gpoc-
KHMH, HHaue OHH OYAYT IJIOXO 3aMETHBl Ha KapTe;
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Puc. 140. Baprautsl 0pOpPMIIeHHS KapT TOYSYHBIM CIIOCOGOM:
Q — HCNIONIb30OBAHHE TOYCK OLHOro BECOBOIr0 3HAYEHHS; 6—pa3Hle BeCOBLIX 3HAUYEHHH

ynotpebneHne Ha OLHOH KapTe TOUEK HECKOJLKHX LBETOB [Jis1
noKasa KaUeCTBEHHBIX pasyinduil 00LEKTOB MJAH JHHAMHKH HX pas-
BHTHSI YCJIOXKHsIET OQOPMHUTENBLCKYIO 3anauy. Ecau o6bekToB KapTo-
rpadupoBaHHs HEMHOr0 H KaXKABIH H3 HHX HMeeT CBOH OCOOLIH
palioH NPeHMYLlecTBEHHOrO paclpoCTpaHeHHs, To, noxobpas AJs
TOUEK I(BETa, B [JOCTATOYHOM CTeNeHH KOHTpacTupyomue ¢ (GHOHOM
¥ Mexnay cobofi, MOXHO OBECIeYHTh YJOBJETBODHTEJBLHYI) YHTAE-
MOCTh KapThl. Ec/iH XKe TOYKH Pa3HOrO IBeTa Ha 6OJbIIKMX TNJoLIa-
ISIX IepeMexatoTcss MexAy coboff, TO 4uTaeMocTh HX OyLeT OueHb
3aTpyAHEHa ¥3-32 BO3MOXKHOrO ONTHYECKOrO CMEIUEHHS LBETOB.
B 3ToM cayuae K moxboOpy IBETOB MOAXOAAT ¢ 0COB0H OCTOPOXK-
HOCTBIO, IPOBEpSAST X Ha KPAaCOYHOM 3CKH3E;

3aMeHa TOYeK Ha JPyrue MHHHATIODHBIE GUIYPKH (IPSIMOYIOJb-
HHKH, YEpPTOYKM H T. 1.) TPH OTOOpaKeHHH pa3MelleHHA OJHOTrO
ABJNEHHA HexenarenapHa. Touku Haubosee XOPOIIO UHTAEMBI, 3KO-
HoMHUHBI, JIpyrofi pHCYHOK NpH TOYeuyHOM crocofe MoOxKeT OBITh
HCII0JIb30BAH, KOrjla OJAHHM IBETOM H300paXkaloT PasJiHuHbIE sIBJie-
nug. B 3ToM cayyae BaXKHO, uTOOLI (UIYPKH XOPOLIO OTIHYAJHCH
IPYyr OT Ipyra IO PUCYHKY H OCTAaBJsJNH OJUHAKOBOE 3PHTENbHOE
BrieyaT/eHHe, eC/IH ABJEeHHS DaBHO3HAYHEL.

[Tpu odhopmiIeHHH KapT TOUeYHBIM crnocofom, Gosee ueM HPH Ka-
KOM-TH60 JApYyroM, HeoOXOAMMO JOOHBATBCA TOTO, YTOOH TOYKH
He TepsJMCh CPeldu mpodero coiepxanud. [losromy, naxe yuyuTH-
Basg H3JOXKeHHbIe BBILIe pPeKOMEeHAALMH, HYXHO H3beraTh Iepe-
IPY3KH KapThl PEUHOH CeThblO, AOPOTraMHu, TpaHulaMi, HaCeNeHHBIMH
NyHKTaMH, Ha3BaHHAMH, IIDH 3TOM HX CJeAYyeT BBHIMOJHATL GJel-
HHIMH IBE€TaMH, 4TOOH OHM BOCIPHHHMMAJHCh Ha BTOPOM IJIaHe.

Cnoco6 KaprogmarpaMMBul

KaprogmarpaMmoii Has3bIBalOT crnoco6 H300paKeHHs Ha KapTe Ka-
KOro-u60 SBJEHMs C TIOMOLIBIO AMArpaMM, PasMeIleHHBIX BHYTPH
eIAMHHI TEPPHUTOPHANBHOTO JeneHus. Kapropmarpamma mo BHeIU-
HeMy BHAY HamOMHHAeT CIHocof 3HAYKOB HAa IKOHOMHUYECKHX Kap-
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Tax, HO IO CYLIECTBY STH CHOCOGLI PA3JNHUYHBI: 3HAUKH YKAa3HIBAIOT
MECTOHAX0XJIeHHe KOHKPETHHIX OOTLEKTOB, AHArPAMMEBl XKe BLIpa-
KaT CYMMapHyI0 BEJHUYHHY SIBJEHHS B I'paHHIAX OTAEJbHBIX Tep-
PHTOPHAJBHBIX €HHHUIL

[To . BmewineMy BHLY KapTomzHarpaMMHBIEe (GHUIYPHL MOTYT OHITH
pasnooBpasunl. OOLIYHO IOJL3YIOTCS NPOCTEHINNMH TeOMeTpHYe-
CKMMH (HrypaMH, Tak Kak HX ynoOHee CpPaBHHBAThL IO BeJHUYHHE
(puc. 141). Ias o6Jserueddss COTMOCTABHMOCTH KOJIHYECTBEHHBIX
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Puc. 141. TIpuMepsl TeOMETPHUCCKHX AHMArPAMMHBIX (HTYP, 0TOOPAXKAIOWIUX OMHH

H TOT K€ noKasaTeJb:
a — guneitnasn; 6, 8, & — naowazuas; 9, e — ofbeMHAN

m_\.

XapAKTEePUCTHK MHOTAA NpHMeHSIoT (puc. 142) Heckosbko (HTYD
OLMHAKOBOI'0 Beca (BeHCKH# crmocol, cmocof KyOGHKOB) HJH PasHOro
(cnoco6 «pasMeHHOK MOHETBI», LeJeHHbe CTONOHKH).
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Puc. 142. Tpumeprt puarpaMMHLIX (GHryp, o6Jerdaiolinx ONpejesieHne KOJHYecT-
BEHHBIX XapaKTepHCTHK:

@ — rpynnbl PaBHO3HAWHEIX NHATPaMMHBIX (HLYD — BeHCKHH crnoco6; 6 — cnoco6 KySHKOB;
6 — cnoco6 «pasMeHHOH MOHETLI»; 2 — JAeJeHHbie CTOJGHKH
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CyuwiecTBYIOT TakXKe CTPYKTYpHLIE JHAarpaMMbl B BHJE NPSIMO-
yroJapHHKa, Kpyra, KoJblid, pasjejieHHble HAa YacTH COOTBETCTBEHHO
KAUeCTBEHHOMY H KOJIHUECTBEHHOMY IIOKa3aTello H3006paxaeMoro
SIBJICHHS, 3Be3JHbIC CTPYKTYDHBIE JHarpaMMBl, ¥ KOTOPHIX IJIHMHA
Jiyuel, pacxodaluxcs OT LeHTPa (QUrypbl, IPONOPUHOHANLHA KOJIH-
YeCTBEHHBIM XapaKTepHCTHKaM sBJeHHs (puc. 143).

CrocofoM KapTojuarpaMmbl MOMKHO OTOGPASHTL AMHAMHKY pas-
BHTHS SIBJIEHHS, NPUMEHss clocod HapallluBaHHA H PasHylo OKpacky
¢uryp. Moryr HCNONB30BATHCS U APYTHE CHOCOGHI.

OcHoBHBle Tpe6oBanHs K OPOPMJEHHIO KapT CHOCOGOM KapTo-
IHarpaMmbl CBOAATCH K CJIeLYIOLEMY:

X

aaas

N

Pue, 143. TIpumepnl CTPYKTYPHBIX AHArPaMM:
a — gBajapaTr; § — KOJAbLO; 6 — cTOJA0HK; & — 3Be3/iHas aHarpaMmma

LHArpaMMEl  IOJKHEL OBITh [AOCTATOYHO OPOCKMMH H B TO XKe
BpeMs COOTBETCTBOBATL YCTAHOBJIEHHON HAJs JaHHOH KapThl pasho-
IIJIAHOBOCTH Iiepefauy CONepXKaHHust;

JOJKHO GBHITh XOpOIlee IBETOBOE pasJiHyie vyacTell JHArPaMMBbl
IIPH ee CTPYKTYPHOM CTPOEHHH.

BrinosiHeHHe »THX TpeGOBaHHi MOMXKeT OHITh ofecnedyeHo IIpH
yueTe yCJAOBHH, CIOCOGCTBYIOMIMX AOCTHXKEHHIO XOpOLIEH YHTaeMo-
CTH 3HAKOB Ha 1IBETHEIX (PoHAX.

BaxXHBIM 9JIEMEHTOM COJEPXKAaHHA KapTOLHATPAMMBL SBJSIOTCH
TPaHHUBl TEPPHTOPHANBHBEIX AEJEHHH, K KOTOPHIM NPHYPOYEHB NHa-
rpammuble Gurypsl. ITpoune ke sjeMeHTHl COAEPIKAHHS KapThl ClIH-
XKalOT YeTKOCTh KapTopuarpaMMel. ITosTomy xKesiaTelsinlio 3JeMelThl
OCHOBHI LABAThL BTOPHIM IIJIAHOM.

K. A. CajumeB BuIeNsieT cloco6 JOKaJIM30BAHHLIX JHa-
rpaMM — QHarpaMM, OTHECEHHBIX K ONpeJeJeHHBIM INyHKTam, TOY-
KaM H IJIOHAAsM, KOTOpble XapaxTepH3yIOT CEe30HHBe H Apyrue
nepuonguueckne fpjenus (puc. 144). Orinume JIOKaJH30BAHHLIX
JMarpaMM OT CTPYKTYPHBIX 3HAYKOB COCTOHT B TOM, UTO JIOKAJIH30-
BAHHBIE AMATPAMMEl LAIOT XapaKTepHCTHKY sBJeHHH NMOBCEMeCTHOro
UM JNUHEHHOro pACIpOCTPAHEHHs, a 3HAUKOBEIH Cmoco0 — Xapax-
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Puc. 144. Crpykrypuas JOKAJH30BAHHANA Kaproauarpamma (Ha OCHOBe (heHOJIO-
rHueckofl kapthl u3 Arnaca Sryrckoit ACCP, M., 1981)

TEPHCTHKY, COCPELOTOUECHHYIO B oONpeieldeHHOM nyukre. TpeGosa-
HUSL K HX O(DODPMJICHHIO a4HAJNOTHYHEL TPeGOBAHHAM K CTPYKTYDHBIM
3HAUKaM.

Cmoco6 xaprorpaMMH

[Ipn crnocobe KapTOorpaMMBl KOJHYECTBEHHEIE XAaPaKTEPUCTHKH,
TaK e Kak Tpu crocobe KapToguarpaMMbl, oTo6paxaioTcs B Npe-
Jelax Kakoro-au60 TeppUTOPHAJNbHOTO MAeJEeHHsS, HO TOJNbKO He
B a0COJMIOTHBIX, & B OTHOCHTEJLHBIX IIOKaszarensax. Kaxayio teppu-
TOPHANBHYI0 €IHHHMIYY 3aKpAIlIMBAIOT HJH 3aIITPUXOBHBAIOT Tak,
yToGbl 1[0 HHTEHCHBHOCTH OKDACKH MJIH IITPHXOBKH (CM. pHC.
146,a) MOXHO OBIJIO ONPENEJHThH KOJHYECTBEHHYIO XaPaKTePHCTHKY
orob6paxaemoro sisneHud. O mpuemax ¢oHOBOro o(OPMJIEHHSA KapT
croco6oM KaprorpaMMbl rosoputcess B ra. 17. Ho HeoBxomumo oOT-
METHTb M JPYrde BapHaHTH oQopMJeHHs NO cnocoby KapTo-
rpaMMBbl, HaIpHMep, CTPYKTYDHEIMH JHarpaMMHBIMH GHIYpaMH,
pacnoiOKeHHBIMH B ILEHTPE TEPPUTOPHAJBHON eIHHMIB  (DHC.
145, a), HAM CTPYKTYPHBIMH JIHHHMAMMY, NOKPHBAIOUWIMMH IJIOMIAAH
TEPPUTOPHAJLHBEIX eNuHuL (puc. 145, 6). KonuuecTBeHHBIe Xapak-
TEPHCTHKH TIepe/laloTCs LIMPHHON CTPYKTYPHHIX JHHHH, KauecTBeH-
HBle XapaKTePHCTHKH — IIBETOM MJH DHCYHKOM IITPHXOBKH. B sToM
cayyae Ba)XXHO, YTOOB CTPYKTYpHbIE JIHHHH XOPOWIO OTJHYAJHCh
apyr or npyra. IlpumeHsAioTcss M KapTOrpaMMEI, NOCTPOEHHBIE IO
OpHHUMIY OJOK-ZHATPAMMSBl, KOTAA CTOJOHKH CTPOSTCSH HO BCeH
IJIOWAAH TEPPUTOPHAJbHON efuHHubl (puc. 146, 6). Bricora croi-
OHKOB IPONOPIHOHAJbHA OTHOCHTEJbHOH BeJHYHHE KOJHIECTBEH-
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Puc. 145. TlpaMepsl CTPYKTYPHBIX KapTOrpamm:
a — ¢ HCNOJNb30BaHUEM HMarpaMMHbIX GHryp; 6 — CTPYKTYPHBIX IoJoC

Yucno cenvcrix kutenei
@ Ha 1 KB, KM I3

[ B

7/ Bonee 30

A o 251 40 30
ot 20,1025
LA or 45,1 020
D meHee 15

3 2MM BbIcOTE CTONBMKA  COOTBETCTBYIOT MNOTHOCTH
censckoro HaceneHua Suenosek Ha 1 KB. KM

Puc. 146. KaprorpaMMbl IIOTHOCTH CesbCKoro Hacesenust TamGoBcxofi o6iacTi:
& ~ BBINOJIHEHHble IITPHXOBKAMH pas.nwmoﬁ MHTEHCHBHOCTH; 6 — B BHJIe G.rxox-,u.ﬂarpammbx



Horo mokasarens. i Jayuiledl 4MTAeMOCTH NpPHMEHSIETCSl 3aTeHe-
HHe rpaHell CTOJOHMKOB M3 pacyeTa CEBepO-3aMajHoro HalnpaBJeHHS
OCBEILEHHS,

Brnok-guarpamMma cosgaer KapTHHY YCJIOBHOIO IEPCI€KTHBHOIO
u300pakeHusa. DTO JNOCTHTAETCS 3a CUET MepeBofa INPSMOYTOJbHOI
CeTKH B DOMOHYECKYI M IOCTPOEHHS Ha ee OCHOBE TpPeXMEepHOH
KapTorpauueckoi MOLEJIH.

PaccMOTpEM INPHHIHI HOCTPOEHHS GJIOK-IUArpaMMbl Ha IIpH-
Mepe kapthl «IlnoTHOCTE cenbckoro Hacesaenust TamGoBckoi o06Jia-
CTH>.

Kaprorpaduueckoe uaobpaxkeHHe OPHEHTHPYETCS Tag, UTOOLI
HauboJbluMe KOJHUYECTBEHHEIE IMMOKA3ATENH OTOOpaxKaeMOro COJLEp-
XaHMs OKa3aJuchb B BepxHell yacti xaprTel. [lo Hemy BBIUEpUH-
BaeTca npaMoyronbHas cerka (puc. 147, a). Hausee crpoutcst pom-
Guyeckast ceTka ¢ OCTPHIMH yrjaMu B 60° Ha KOTOPYIO NMEPEHOCHTCS
u3o0paxKeHHe ¢ NPAMOYTOJBLHOH CETKH, W BLHIUEPUHBAETCA JHHHUSA
BepTHKanbHOro Macuraba (pue. 147, 6). Ha tpanchopmupoBanHoe
TakuM 00paszoM H3oO0paxKeHHe HaKJaJLIBAETCS NPO3padHas OCHOBa
(m1acTHK HJH BOCKOBKA) C HAHECEHHOHN JHHHEH BepTHKAJLHOTO
macwira6a. CoBMeCTHB Ha NPOCBET HyJeBbleé OTMETKH BepPTHKAJb-
HEIX MacumTaboB, NepeHOCIT Ha NMPO3PAauHylo OCHOBY KOHTYpa C HY-
JIEBBIM MOKa3aTesjeM. 3aTeM CIBUralT Ha OLHO IeJieHHe BHH3 IpO-
3DaYHYI0 OCHOBY W IEPEHOCAT Ha Hee KOHTypa C NoOKasareseMm 1.
Onyckalor npo3payHylo OCHOBY ellle Ha OMHO NeJIeHHEe M IepPeHOCHAT
KOHTypa ¢ moxasateseM 2 u T. 1. Ha kapre «IInoTHOCTB cesbcKOro
HaceneHus TamOoBcKol 06aacTH» 3a HYJeBOHM KOHTYD NpHHHMaeTcs
rpanuna caMoi obJacTH, a B CBSI3M € OTCYTCTBHEM KOHTYpOB 1 m
2 nepeHeceHHe Ha MPO3PAYHYI0 OCHOBY HAuMHAeTCs C KOHTypa 3
(mocJsre omMycKaHHS NMPO3PaYyHON OCHOBLI HA TPEThe JeseHHe IKaJbl
BepPTHKAJbHOrO MacuitTaba).

Bonee ymoOHO HauHHaTh TepeHeCceHHe KOHTYPOB C CaMBIMU
GONBIIHMY YHCJGHHBIMH IIOKA3aTeNAMH, TOIJa IPO3PayHyI0 OCHOBY
HYXXHO OyleT He OMycKaTh, a HaoGOPOT — MOZHHMATh. D10 00JIer-
UHT OKOHYATENBHYI0 DHCOBKY, TaK KaK HCKJIOYHT JUIIHION pabory
[0 MepeHEeCeHMI0 HH3KHX YUacTKOB, KOTOpBle 3aropaxupawrcs 60-
JIee BLICOKHMH.

Ecin uHa Gaok-gHarpaMme HeoOXOAMMO IOKasaTh pedbed, 32
OCHOBY TMpHHHMaeTcs H306pakeHHe pesbeda TOPH30HTAJAMHU.
Tperbe M3MepeHHe IMepefaeTcsl IOCPENCTBOM MOCTPOEHHS npodHel
pesabeda HWIM MOXHATHEM [OPU30HTAaJell ¢ NOCJASLYIOUEH NPOPHCOB-
Kofi ¢opM penneda.

BepruxanpHbIH MaciuTab MOXKHO CTPOHTB C IIOCTOSIHHEIM HJIH
MepeMeHHEIM HHTEPBAJIOM, B 3aBHCHMOCTH OT IIOCTaBJEHHBLIX 3afad.

CoueraHne pasHBX cioco6GoB

Ha remarHuecKMX KapTaxX wdacTO INPHXOZHTCA orob6paxKarb He-
CKOJIbKO TIJIOIIAAHBIX, JHHEHHBIX H JIOKaJbHHX OOBEKTOB ¢ HX Ka-
YeCTBEHHBIMH H KOJIHUECTBEHHBIMH XapaKTeDHCTHKaMH, MO3TOMY

287






npu paspaforke OGOPMJIEHHS HYKHO PacCMaTPHUBATL BCE COXEp-
XKaHHe KapThl B KOMIJIEKCE H YYHUTHIBATb BO3MOXKHBIE IMOJOKHUTENb-
HLIe H OTpHIaTe/]bHble MOMeHTh 0QOpMJIEHHS KaK CO CTOPOHBI pas-
Mepa, usera ¥ (GOpMBl YCJIOBHOrO 3HaKa, Tak H lBera (oHa. Hau-
Oosiee TMPOCTEIME ABJSIOTCS PEKOMEHLALMA B OTHOUIEHHH XOpOIIel
YHTAEMOCTH JIMHMH, 3Hauka MJH JHarpaMMBl Ha OXHOPOIHOM
¢one. Tpynuee paspaboraTh OXHHAKOBO XOPOWIYIO UHTAEMOCTb
B T€X CJIyyasX, KOTJa YCJOBHble 0603HAYeHHs OJHOM 3HAUHMOCTH
nonajfaloT Ha (OH PA3HOro HBETOBOTO TOHA, HACHILIEHHOCTH H CBET-
JOTH, B pnanHOM caywae [Js1 HaxoXIeHus: wauboJiee YIAYHOro
0popMIIeHHs JIyulle BCEro BBIIOJHHTH IPEIBAPUTENBLHBIE 3CKH3HI,

[Ipumensis Ha KapTe pasHble cnocoGhl OQOpMIEHHS, Heo6X0-
JUMO DasHOOOpPasHTh NpPHEMBI HX HCIOJNHeHHs. HampuMep, mnpu
3HAYKOBOM crocobe HeynayHO H300paKeHHe apeasoB TOXKE 3HAU-
KaMu. B atom cayuae Jydmie 3akpacuTh IUTONIAlL apeana HIM
OKOHTYPHTL ero JjuHuefl. Ecin ke Ha KapTe OZHOBpPEMEHHO IOKa-
3BIBAIOTCA B OOJBIIOM KOJIHUECTBEe JIMHEHHble 3HAKM W apeas, To-
CIeIHHHl Jydylle NOKa3aTh 3HAUKaMM MJH OKPACHTb €ro IJIOUIAlb
Ges JMHHHM OKOHTYDHBAHHA, T. €. JJS PasHBIX 00GDBeKTOB HE Cleyer
HCIIOJIL30BATh OJHOTHNHBIE PHCYHKHM, 4 TaKKe OAMHAKOBHIE IBeTa.

§ 109. NOHATHE O <«JIAHAHIA®THOM» O®OPMJEHHU KAPT

Jlandwagrom HasbBAETCS YUACTOK IIOBEPXHOCTH CYIIHM, OKafMJeH-
HHIH ecTecTBEHHBEIMH TPAaHHIAMH, B IpeJesaX KOTOPHIX MpPHPOMNHELLE
KOMIIOHEHTH (ropHble IOPOXEI, penned, KIHMAT, BOJAHI, NMOYBH, pac-
THTEJBHOCTb, KHBOTHBIH MHpD) 06pasylOT B3aMMOCBSI3aHHOE M B3a-
HMOOOYCIOBIEHHOE €IHHCTEO.

YacTo MBI He CBfI3HIBAEM 5TOT TEPMHH €O CTPOTMM HayYHBIM
nonsitneM. JlanamadT nmoHrMaercss OObBIYHO KaK BHEMIHHH BHA ca-
Moft MecTtHocTH. HsobpakeHHe Ha OJHOH KapTe BCEX 3JEMEHTOB
IPHPOIB!, BXOLSUHX B HayuyHOe MOHfATHe o JaHAmwadTe, He Npen-
CTaBJIAETCS BO3MOXKHBIM, OJHAKO COBOKYINHAas Nepenaya HEKOTODPHX
M3 HHUX, Hanpumep peabeda, rugporpaduy H pPacTHTENLHOCTH, —
sIBJIEHNEe caMoe OOBIYHOE.

[Tpu sTOM A3BIK KapTorpathHyecKoro oTo6pazxKeHHs: MoxeT OHTb
BECbMa PpAa3JIHYHBIM: IOJHOCTHIO YCJIOBHBIM, IIOJYYCJIOBHEIM HJIH
6au3KUM K KapTHHHOMY. Kak nmpasuiso, 3JeMeHTHl TPHPOIH TNepe-
[Lal0Tcsl Ha KapTaX YCJAOBHO HMJH TOJYYCJHOBHO, ¥ KapTh He LaloT
IraM IPeACTaBJeHnus] O BHEIHeM BHAe MecTHOCTH. UToOb AaTh
UHTATENIO0 KapThl BO3MOXKHOCTH MNOJYYHThL HarJsgHOe IIpelcTaBle-
HHe O MecTHOCTH, GJH3KOe K JNeHCTBHTEJBHOCTH, NPUMEHSIOT TIPH-
eMbl 0(hOpMJIEHUs, POLCTBEHHBIE KUBOIUCHLIM.

Meton odopmaerus, NO3BOJSIOMIMI HArMSALHO IepefaTh BHEI-
HUfi BHJ MECTHOCTH, CO3ZAIOIIHE IMpeicTaBleHHe O JaHAmadre
noutn Ge3 TOMOINM JIereHAH, Ha3HBAT <«HATYPaAJHCTHIECKHM
obopMmienueM JaupmadgrTa Ha KapTax» HIH, HECKOJBKO YCJIOBHO,
«nanpmadrasiMy opopmienueM. IIpn 3ToM wn306parkeHHe JaHL-
wadra MoxeT 6BITH CAMBLIM Pa3JUYHBIM — OT OTHOCHTEJNBHO MPO-
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CTOrO /10 KapTHHHO-XyHo)ecTBeHHOro. Tak, K sToMy BHLY odopMm-
JIEHAST MOXKHO OTHECTH. H KapPTOCXeMbl C 3JeMEHTaDHBIM LITPHXOBHIM
PUCYHKOM, M KpacouHBHle >KHBOIHCHBIE HAYYHO-XYJIO0KECTBEHHBIE
Kaprorpaduueckue npomnsBenenus. Ciofa K& MOXKHO OTHECTH H
o6beMHble KapTorpaduyeckne u306parkeHHs, HANpHMep, MOJeJNH
peibeda C HAMAAHBIM H306paKeHHEM PACTHTEJbHOCTH.

O6biuHo  MaBAIIAGTHEIME HA3BIBAIOT KapThl, TOKA3HBAIOUIHE
pasMellleHye TeX HJH HHBIX reorpadudeckux Jjganpmadros. Ho ne
Ha Bcex KapTax c u3o0paxKeHueMm JaHmmadTa NMpUMeHsieTcs Crnocob
«napamacdTHoro» odopmiaerua. HMsobpaxkenne sangmadra Ha
Kaprax 6yfer TeM GoJbile TPUOJIHIKATHCS K KAPTHHHOMY, 4eM TOJ-
Hee OyNyT HCHOJb30BAHE B O(GOPMJEHHH CJELYIOIIHe IIpHHUHIIIEL
JKUBOTHCH *,

1. TocTuKeHHE BO3MOXKHO GOJIBINErO IBETOBOTO CXOMCTBA 3Je-
MeHTOB JaHAwWAadTa Ha Kapre W HA MECTHOCTH M KaK CJIeJICTBHE —
OTpajKeHHEe IOCTENEHHOCTH TIepexoja H3 OXHOH NPHUPONHON B30HH
B JIPYTYIO, €cJ® HeT OueHb Pe3KHX pasJHYHi B caMOH NMpHpOJe.

2. JlocTHXeHHe MAaKCHMAJBHO BO3MOKHOIO 110 YCJOBHSIM Mac-
mrafa ¥ Ha3HAUEHHIO KapPTH CXOJCTBA PHCYHKOB peJsibeda, JecHOTO
IIOKpOBa H JAPYTHX 5JEMEHTOB C KX €CTeCTBEHHBIMH XapaKTepHEIMH
dopMaMu B TpHpPOJHOM gaHnmadTe npu HabMIOIEHHH HX B 3aBH-
CHMOCTH OT IIPHHATOrO BapHaHTa O(ODMJIEHHS: CBEPXY, B «IOJY-
NepPCneKkTHRE» HJH B NPO(QHILHOM H3006parKeHHH. ;

3. CeefleHHe K BO3MOXKHOMY MHUHHMYMY MacuitTabrofl KHCTIpPO-
NOpUMH MeXAYy pasMepamu ¢opMm perbedpa H 3HAaKOB DPaCTHTENb-
Horo nokposa. (Kcratw, B 5T0H AHCIpONOpUHMH 3aKJIOYaeTcsl BHEI-
Hee pasiHude ¢ IMed3aXKHON JKHBOMHCbIO). MHHMMaJ/BHBIE DasMephl
PHCYHKOB PACTHTENBHOCTH Ha KapTe ONpeleffloTcS BO3MOXKHOCTHIO
y3HABaHUA HX C OJH3KOrO paccTOSIHHS, a TaKXKe Ha3HAUYeHHEM
KapTH.

4. Oto6pa)eHue TPUPOAHEIX IIBETOBHIX M CBETOBHX 3(hdexToB:

a) MCcmoJL30BaHHE B TOW WJIH HHOHN cTemeHHM sdbdexta BO3LYyII-
HO# TepCIeKTHBL — BAXKHOTO TNPHHLHNA Mef3aKHOH MHUBOTIHCH,

6) oTpaxkeHHe Ha KapTe IBETOBOH H3MEHAEMOCTH MPHPOIHOrO
KOJIODHTA B 3aBHCHMOCTH OT BBICOTBI Y4aCTKOB CKJOHZ, oOpalleH-
HBIX K 3aX0JsLIeMy COJHIY,

B) mepelaya MJIIO3HH OCBEHIEHHOCTH HE TOJILKO Ha CBETOBBIX
CKJOHAX, HO H Ha BepIIMHAX OTPOTOB TeHeBOH yacTH XpebTOB,

r) mepenaua MajalolHX TeHed H pedJaekcos,

n) co6iofeHHe IBETOBOH H3MEHSEeMOCTH TeHEH B 3aBHCHMOCTH
OT BBICOTHI HX pacrnoJjIOXKeHHs IPH YCJIOBUH paccMaTpPHBAHHA TOp
CBEPXY BHHS3.

Hcrnoap3oBanue TPUHUMNOB XKHBOMHUCH NPHCYIIE HEe TOJBKO CHO-
cobam JaHmmadTHOro oGhOPMJEHHS, OHM B 3HAUHTEJbHOH Mepe
MOTYyT OLITh IPHMEHEHH IIPH LBETOBOM odopMmaenun penbeda,
a YaCTHYHO W MPH OPYrux BHAAX 0OPMJIEHHUS KapT.

* Cksopyos II. A. O npuMeHnerur B KaprorpaduH IPHHUHIIOB JXHBOIHCH. —
Bonpocn reorpaguu. M., 1950, c6. 22.
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Crnoco6ul usobpamenus naugmadra
Mpu HaTypaJdHCTHUCCKOM OQOPMIAECHHUH

[Ipu GosblioMm BHEIIHEM pa3noobpasuy KapT ¢ HATYPaJHCTHYECKHM
opopmJendeM JaHAwWad@Ta MOXKHO BHIIENHTb TPH NPHHOMNHAJNBLHO
pasIMUYHLIX BapHaHTa HOJYYeHHs H300paxeHHs. B OCHOBY OTIHUHS
cleAyeT NOJOXKHTH JABAa IIpU3HAKA: XapaKTep NPHHATOH Kaprorpa-
(uyeckoli NPOEKIMH, a CJEN0BATENbHO, M reorpaduyeckoil OCHOBLI
H pakypc usobpaxenus penveda (rmaBusiM 06pasoM ropHOro),
a Ha HeKOTOPLIX KapTax Takxke H Apyrux 00LeKTOB  (yatle —
CTPOHTEJBHBIX COOPYIKEHHH).

B panHOoM cayuyae BBIAEJASIOT IBEe KATETODHH IIpoekumii: 1) mep-
CIEKTHBHBIE, CO3Jalollie BIeYyaTJeHHe IepCIeKTHBHOrO0 (KapTHH-
HOr0) TNOCTPOEHMSA reorpadHuecKoil OCHOBLI, a CJeL0BATeNbHO, H
OLLyTHMOE H3MeHeHHe MaclITaOHOCTH ¢ yHAaJeHHeM OT I[epeiHero
nJaHa (MepcnexTHBHAsI OCHOBA); 2) NPOEKUHH, CO3LaI0lIue BIe-
yaTJeHHe IJAHOBOIO, a He KapTHHMHOTO, NOCTDOEHHs reorpaduye-
CKOHl OCHOBBI (IJIaHOBAsl OCHOBA).

Mcxopst u3 3TOro, BBIAEAAIOT CJELYIOUIHe CHOCOObI HaTypaJsH-
cTHyecKoro oopMieHUs JauamadTa.

1. JlagpmadrHoe odopMaenne ¢ NJNAHOBBIM H300pakeHHEM
peabeda Ha NJaHOBOH OCHOBE.

2. JlanpmwadrHoe odopMmieHHE C IEePCNeKTHBHHIM H300pake-
HHeM 00beKTOB (rop, CTPOEHHH M T. I.) Ha [JAHOBOH OCHOBE.

3. JlaupwadrHoe obopMIeHHe ¢ INepCOeKTHBHHEM H300paxke-
nueM 006bEKTOB Ha NepCHeKTHBHOH OCHOBE.

Obwmas oueHka KapThl ¢ JaHimadTHHM oQopMJeHHEM BO MHO-
roM 3aBHCHT OT TOTO, KaK pellieHO O(hOpMJEHHE PACTHTEJILHOrO IO-
KpoBa. MsoGparkeHyue PacTHTEJNbHOCTH M HEKOTOPLIX APYFHX 00Dbek-
TOB MOXET OLITb BLIMOJHEHO pasHbLIMM cliocofaMH, He3aBHCHMO OT
XapakTepa caMoOfl OCHOBBI M paKypca u3ofpaxKenus penbeda.

Buags odpopMaeHHs T PacCTHTEJNBHOTLO NOKpPOBa

CaMBIM TpOCTEIM OGOpPMJIEHHEM DAaCTUTENBLHOCTH sBAsieTesT GOHO-
Bas OKpacKa C MCIOJb30BAHHEM MPHPOXHOrO KOJOPHUTA NPH IIOJ-
HOM OTCYTCTBHH JOMNOJHUTENLHOrO PHCYHKa, HalpHMep KpOH He-
peBbeB, CoueraHwe (GOHOBOH OKPaCcKH CO CBETOTEHeBHIM H306pa-
XKeHHeM pedabeda IOJAKHO CO34ABATh EAMHYIO IBETOBYIO KADTHHY
H NPOHU3BOAUTL BIeUaTJCHUE BHIA Ha MECTHOCTL C OYeHb foJbinoH
BLICOTEI, HAIpUMep H3 KOCMOCA, KOrZa KpPOHH JepeBheB YyiKe
He pasJHualoTcs.

B npoTuBOmMOMNOXKHOCTE POBHOH (OHOBON OKpacKe MOXKET OBITb
HCIOJIL30BAH LITPHXOBOH pHCYHOK 6e3 (DOHOBOH OKpacKu YroJHi.
PucyHOK Jjleca naercs 4HOrja B BHJAE YaCTO PACCTABJAEHHBIX OTJENb-
HEIX [EPeBbeB, HO ualle pHUCYETCs KOHTYP KPOH LeJOH TIpyNIHl
IEepeBbeB CO IUTPHUXOBBIM NOATEHEHHEM.

Yacto 15 OTOOpaKeHHS CIIOUWIEBIX JEecHBIX MAacCHBOB HCIOJb-
3yercsl COUeTaHHe MXHUBONHCHOH (OHOBOH OKPAaCKH CO IITPHXOBHIM
PHCYHKOM KAaK B BHJE IIENOUYKH CHJY3TOB KDPOH (BEepUIMH), TaK M
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B Buite MPOQHUIbHBIX PUCYHKOB FpYNN AepesbeB. TaKHM AONMOAHSIO-
IIMM DHCYHKOM HETPYAHO TOKAa3aTh JHCTBCHHLIE, XBOHHBIE HJIH
CMellaHHble Jieca M JApPyrde 0COOEHHOCTH pPacTHTE/BLHONO [OKPOBA.
Pasnuuno#t uacTroTOfl M XapaKTepoM pAaclOJIOXKEHHS CHJIyITOB [e-
PEBLEBR MOIKHO CO3[aBaTh BIeuaTieHue XpeGTOB, naxe He npuberas
K OTMELIBKE TeHeH.

Han6oupu1ylo HarvISAHOCTb ¥ KUBOIMCHOCTb INO3BOJISET IIOJY-
YHTH OQOPMIEHHe PACTHTENBHOTO IIOKPOBa IO IPHHLIHINY med3ax-
HOH »KMBONHCH. 31ech KapTorpad-XyHOKHHK MOXKET, KaK KHBOIH-
cel, BHOCHTh B H300paxeHHe penbeda M PaCTHTENBHOCTH TO Oora-
TOe pasHoobGpasHe Kpacok M (opM, KOTOpble TaK CBOHCTBEHHDLI
npupofe. Ocob6eHHO KpacHBa KapTa IPH YCJIOBHH HH3KOTO GOKOBOTO
OCBEIIEHHA MECTHOCTH, IPHHSATOTO MNpH OTMbLIBKE pEJIbe(l)a, T. €.
Korpa cospaercsl 5GGheKT CKONb3AMIMX [0 BeplIHHAM JepeBbeB JYy-
ueif COJIHIIA [PH NOTPYXKeHHH OOJbIell YacTH JIECHOTO MAaCCHBA
B TE€Hb.

HMcnoarsoBanne nanagmadpTHOrOo O0QPOpPMIeHHUS
Ha KapTax )

Harypanncruueckoe #H306paxKeHHe MeECTHOCTH OBIIO XapaKTepHO
IJsi CTapHHHBIX KapT (Bmioth A0 XIX B), Ha KOTOPHIX penbed,
Apyrde OODBEKTHl, KaK NPaBHI0, H300paxkKajHCh INePCHEKTHBHBIM
pucyHkoM. JlanamadrrHoe odhopMIeHHEe LIHPOKO NMPHMEHSJIOCH M Ha
GoJiee TMO3LHMX Tomorpaduuecknx kaprax (puc. 148). B nocuaen-
HHe [eCSATHJAETHs pasHYHBIE BHIB HATYpaJHCTHUECKOro ocopmie-
HHS JnaHguiadTa ¢ yCIeXoM MCIOJIb3YIOTCA Ha KapTax CaMoro pas-
HOr0 HasHayeHHA, YeMy crnocoOCTBYIOT oflllee pa3BHTHE [OJHUrpa-
(HH, BO3MOXHOCTb HCIOJH30BaHHS MAaTepHANOB aspodoTo- u Koc-
MHYECKHX CBEMOK.

CBoeo6pa3noe IpuMeHeHHe 3TOro cmocoba OBLIC pa3paboTaBo
3. Paiicom (CIIOA). HMm 6mlna npepjoxeHa monpoGHas JereHna
pucyHkoB (cBeme 40), orpaxaromux THOB JaHKwacdToR (pHC.
149). Cyunocts crmocoba CBOAHTCS K TOMY, uTO OGBIYHAA TJIaHO-
Bas OCHOBa KapThl pa3buBaeTcsd Ha y4YacTKH IO XapakTepy Mopdo-
JIOTHH JaHAWA(PTOB H STH YYacTKH 3aIOJHSIOTCS] NEPCHeKTHBHBLIMH
PHCYHKAMH COIJIacHO YycraHoBJeHHOH JsereHge. Cnoco6 odopmae-
Hus kapT, paspaboTaHHBI PaficoMm, 06BIUHO HA3KIBAIOT hU3NOrpacdu-
geckAM. C npuMeHeHHeM IIepPCIEKTHBHOTO PHCYHKa Telepb co3fla-
IOTCS H reoMOpP(OJOTrHYecKHe KapThl HOZBOAHOIO pesbeda.

B Hacrosmee Bpemsi O6Jaroxapst CBOeH HarJsiIHOCTH BechMa
pacnpoCTPAaHEHHBEIMH CTAHOBSITCS TYPHCTCKHE KapThl H KapTOCXEMBI
¢ nanawadTHEM odopMieHHeM. IIpH 3TOM HCHIOJBL3YIOTCS BCE TPH
BapHaHTa JaHnmadTHOro oQOpMIIEHHs W DA3JHYHBIE NPHEMEl H30-
OpaxeHHsT pacTHTeNbHOCTH. CO3[AI0OTCA TaKHE KapTH M C HCIOJb30-
BanueM (ororpaduii us xocMoca. KapTel ¢ jJanamadTaEIM ohopM-
JleHHeM BKJ/II0YAlOTCS B aT/achl MIHPOKOro TMOTpebeH .

Bonpmioe snauenne uMeer cmoco6 JaHAmadTHOrO 0GhOpMIEHHS
NpH CO3LAHHMH KapT AJS JeTell, MOCKOJbKY HarJISAHOCTh H300paxe-
HHSl 37ech 0CcOGeHHO'BaHa, IlpuMepoM MOIyT CIYyXKHTb IIBETHHIE
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Puc. 148. Yacte ogHoro us JuCTOB Tonorpadnueckolf MeH3yJapHOH cbeMkd PHH-
JSTHAEH, Havatolt B 1810 T. (BocnpoH3sBeleHa C YMeHbIUGHHEM)
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Puc. 149. TlepcnexTuBHBE 3HAKH AJIA OCHOBHBIX MOPQOJIOTHUECKHX JAaHAmLA(TOB
(no 3. Paiicy):

1 — nenuuku (raerTuepsl), 2 — BBICOKOrOphbe, 3 — BHICOKOIOPhA anlbIHRCKHE, 4 — cpeaneropns,
5 — XONMHCTBIe 063acTH, 6 — OMOJOMKEHHbIE TOpbl, 7 — OCTATOYHAf paBHHHA (NeHammen),
8 — ocraTouHas PABHHHA, NOJBEPrHIAfCd OMOJONEHHIO, 9 — néccosble obnacr, 10— MOpeH-
gmft  aampwmadr, 1 — apymansel, 12— dpopan, 13— anmoBHajsbHAs IOATOPHO-BeepHAas
paBuiHa, /4 — xy3cTbl, 15— nnato, OMOJIOXKEHHOE B apHANBIX YCJIOBHSX, I6 — BYJKaHbI



JKHBOIIKCHLIE KapTH INPHPOAHBIX 30H B HEKOTOPBIX aTjacax [LJs
MJIaJIIHX KJ1AacCOB, a TaKe CTeHHHIE IIKOJbHble KapThl C HATypa-
JHUCTHUECKHM O(QOpMJIeHHEM NPUPOIHEIX 30H,

[TepcrieKTHBHO HCNOJIb30BAHHE IIPHHLIHIOB JKHBONHCH H IPH
CO3JaHHH KapT AarHTALHOHHO-NIPONAraHIHCTCKOrO HA3HAYEHH:, Ha-
TJSIAHO OTpa)Kalollux npupoxy Hawme# Poxwubnl. [IpuMepoMm 3gnech
SABJAIOTCA  JNeMOHCTPAllHOHHEBIE JKHBONHCHO-TaHAA(THLE KapThl,
cosparnele B MUWUI'AuK mopx pykosomersom II. A. Cxsopuosa.
[naBHOe NOCTOHHCTBO M HOBH3HA 5THX NDOM3BELEHHIl— B OpraHuu-
HOM CHAHMAHHH CTPOTHX NPHHLMIIOB IPOEKTHPOBAHHS Kaprorpaduue-
CKHX [NPOM3BeJEHHH C NPHHUMIAMH TeH3a*KHON 3KHBOIHCH, B pe-
3yJbpTare Yero HaydHoe INpOM3BEZeHHe NpuoBperaer cBOMCTBA MpO-
H3BELEeHHS] HCKYCCTBRA.

Coueranne IBYX Hauajl— HAyKH H HCKYCCTBA — NOJKHO HMETb
MecTo H IIPH CO3JaHHM BCEX JPYTHX KapT C HAaTYyPaJHCTHUECKHM
JaHIadTHEM 0(pOpPMIEHHEM.

§ 110. OBHIHE YKA3AHHA IO NPOEKTHPOBAHHIO
OPOPMJEHHS KAPT

Paspa6orka rpaduueckoro u KpacoyHOro O(OpMJEHHsS KapThl BXO-
JHT B STan pefaKIHOHHO-IOATOTOBHTENbHEX pabor. Penaxrop
KapThl, OmpenenuB ofmue 3ajxaud, pas3paboTaB mpoOrpaMMmy H Je-
PeHLy KapTel, JaeT 3ajgaHue xaprorpady-xyAoKHHKY, B KOTOPOM
ompefenser 3afxavd OGOpPMJEHHS H COOOLIAeT OCHOBHBIE CBEJEHHS
0 CO3IAaBAEeMOH KapTe: HasHaueHHe, cmocob HCNONB3OBAHHS, BHL H
cnenupuka xaprorpadupyeMulx 06bEKTOB M SIBAEHHH H HX paclpe-
JesleH¥e O TeppPUTOPHH, XapakrTep orto0pa)caeMBIX IokasaTelel
(KoJiHueCcTBEHHEE H KauyeCTBEHHBIE XapaKTEPHCTHKH, abCONIOTHLIC
¥ OTHOCHTE/JbHBIE BEJHUMHBEI, XapaxkTep AUHAMHKH), HauboJee BaxK-
HEle 0OBbekTHl. Pemaktop pexkoMeHayeT cmoco6el xaprorpaduue-
CKOTo OTOoBpaxKeHus, yCJOBHBIE 3HAKH W IBeTa KpacoK W3 pacyera
Haubosee pPAUUOHANLHON TEXHOJOTHI H3ZAHHS KapPTHI.

[pu pewenun 3anau odopmjeHns 6o0Jbluoe 3HAYEHHE HMeeT
aHa/MU3 paHee M3JAHHLIX POLCTBEHHBIX KapT, C TeM YTOOBI HCHO/b-
30BaTh yJauHbie MPHEMBl H H30exarh IOBTOPEHHs] OIHMOOK. AHaMH3
H OIIEHKY OQOpMIJIEHHS C YYETOM THIIA NPOEKTHPYeMOH KapThl BbI-
HOJIHAIOT M0 CXeMe: COOTBETCTBYeT JH OQOpMJeHHe KapThl ee TeMa-
THKE, Ha3HAUYeHHIO, CIOCOBY HCMOJIL30BAHASA; OCOOEHHOCTH KOMIIO-
3MIMI; NPaBHJILHOCTL BEIGOpA CIOCOGOB OTOGpaeis JAasd oOLle-
reorpaHyecKoro ¥ TEMATHYECKOI'O COAEPXKaHHd; NPaBH/LIIOCTD
nofbopa YCAOBHBIX OGO3HAYEHHH IO pasMepy, LBETY, PUCYHKY;
donoBoe u wpudTOBOE OQOopMIEHHE; YBA3KAa BCEX 3IJIEMEHTOB;
OKOHUaTeJbHAas OIEeHKa ¢ YKaszaHWeM MOJIOXKHTCAbHBLIX H OTPH-
LAaTeNbHBIX KauecTB oQopMJIeHHs.

[pu mpoexTHpoBaHHH OQOPMIAEHH KapThl YUHTHIBAIOT pasjesne-
HHe COfepKaHusl Ha ofliereorpadryeckoe M TeMaTHUECKOE H JIajlh-
Hefilllee ero pasiefeHHe Ha CMBICJOBLIC TPYNNBl (ruAporpadio,
HaceJeHHBle NYHKTH, IyTH COOGIIEHHA H T. A.). YYUTLIBAIOT, UTO
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CMBICJIOBBIE IDYIIbL, B CBOIO OYEPeRb, COCTOAT H3 POJACTBEHHEIX 3Je-
MEHTOB COJepxKaHusd, HalpHMep, IpaHHUL: TOCYyJLapcTBEHHBlE, Dec-
nyO6JHKaHCKHe, XpaeBble, oOjacTHble. IIpuMmeHsss pasHO0GpasHble
NPHEMEl, AeNaioT YeTKO Pas3jMuHBIMK Io odopMieHHio obulereorpa-
¢uyeckHe 3JeMEHTHl OT TeMAaTHYECKHX M OAHY CMBICJOBYIO TPYNIy
OT IpYroff, HO BHYTPH KaxXJOH CMBICJOBOH I'DYNNBl BHAEPKHBAIOT
€MHBIH XapakTep OGOpMJEHHS, MCIONBL3YA ONHMH HBET M ONHOTHI-
HBIH PHCYHOK YCJOBHBEIX o6o3HaueHn#. [Ipu npoextupoBauun odopu-
JIEHHS YUYHTHIBAIOT Bce H300pasuTesNbHBIE CPeicTBa, NPHMeHgeMble
B KaprorpaduM, HX OCOOEHHOCTH H BO3MOMXKHOCTH M BHIOHPAIOT
HauboJlee NOAXOLAILME AJS JAHHOTO ciydas.

Odopmienne WTPHXOBHIX YCJIOBHHIX 0603HAUEHHHA BLINOJHSAIOT
C YUETOM HX 3HAYeHUs B COLEpXKAHHH KapTH, Tak 4ToOH H306pa-
JKEHHE BTOPOCTEIIEHHBIX OOBEKTOB He MeINajo BOCIPHUSITHIO IVIaB-
HElX, He o6si3aTenbH0 paspabaThlBaTh CHOBA BCE YCJOBHBIE 060-
3HaueHHs: (OPMY YAAUHEIX 3HAKOB, K KOTODHIM UHTATeNb KapThl
NPHBLIK, MEHSTbL HE CIHGNYET —3TO OOJErdHT BOCIPHATHE COAEp-
Kauua. Js1 MHOTMX KapT YCTAHOBHJACh ONpefeseHHAasi TpagHLUA
B [pHUMeHEHHH DHUCYHKa M LBeTa I/ OTHEeNbHBEIX YCIOBHBIX 3HAKOB
H (QoHOBHX oKpacox. Hanpumep, depHHHE KBalpaT-— KaMeHHBIH
yroJb, SKOPb — MOPCKOH TOPT, CTaHZAPTHLIE LIBETOBLIE OKPACKH Ha
reoJIOTHUECKHX, TEKTOHHUECKMX M JDYLHX KapTax He TOJAbKO B CO-
BeTCKOfl, HO U B 3apybexHOH KapTorpaduu.

OLHHM H3 BaXKHBIX 3JEMEHTOB O(OPMJIEHHS SIBASIOTCA WPUPTH,
Ha OTAENbHLIX KapTax HAANHCH 3aHHMAIOT 3HAYHTENIbLHYIO NJOMLAalb.
OT mpaBUJBHOrO BLIGOpPA Pa3MepPoOB, DHUCYHKOB H 1LIBETA YCJIOBHBIX
0003HAUEHHN H Hallmucell 3aBHCAT YUHTAaeMOCTb KapTel H ee HH(Op-
MaTHBHasl eMkocTb. IIpn BeiGope mpHGTOB yYHTHIBAETCS ONBIT NMPU-
MEHEHHS TeX WJIH MHBIX HIPHEGTOB HaA IPYrHX KapTaX, TPaLHLHOH-
HOCTb HCHOJB30BaHUA HX JJIS OTHEJbHBIX 3JieMeHTOB KapTel. He wuc-
KJIIOUaeTCsl TaKXKe BO3MOXKHOCTb KOHCTPYHPOBAHHS HOBBIX XOPOIIO
YUTAeMblX, KOMIIAKTHBIX M JIETKO BOCIDOHM3BOAHMMEIX B MeYaTH
WpUGTOB. ;

PaspabareiBas wmpudToBoe oGopMJIEHHE, YIHTLIBAIOT CMEICJO-
BBIE TPYNIBl YCJIOBHBIX O0O3HaueHHH, MOAOHpAs IO BO3MOMKHOCTH
JUISL KamI0H Tpynnsl cBOfi WpPHPT XxapakTepHOrO PHCYHKa H IBEra.

[Ipn paspaorke IIKajne IIPHPTOB OTHEJLHOH CMBICJOBOMH
TPYHNLl YYUTHIBAIOT HEOOXOZMMOCTbL OTJHUMA B HeH ONHOH rpaja-
I¥H OT APYroH, 4TO JAOCTHraeTCs 3a CYeT H3MEHEHHS DHCYHKA H
0coBeHHO pasMepa lpHdTa.

T'naBroe mpu paspaborke (HOHOBOTO OPOPMIEHHST — UTOOB OHO
HAWJAy4UIEM 06pa3oM COOTBETCTBOBAJIO CMEICJIOBOMY 3HAYeHHIO
CONEPXKaHUST KapThl, NPABHJIBHO OTPaxXajo CBA3H C ADYTHMH 3Jje-
meHnTamu. Ilpu BeIGOpe IBeTOB (POHA YYHUTHIBAIOT BO3MOMKHHE acCo-
nHanuu ¢ “3obpaxcaeMblM sBJIEHHEM, NOAOHPAIOT IBeTa TaK, UTOOH
UX OTJIMUME JAPYr OT Apyra, 6DPOCKOCThL COOTBETCTBOBAJH HasHaye-
HHIO KapThl, 9YTOGH LIBETOBhE COUETAHHS OBIH 110 BO3MOXHOCTH
TapMOHMYHBIMH M He 3aTPYAHSIM YHTAEMOCTh ILTPUXOBHIX 3Je-
MEHTOB.
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Hdaa xapr c¢ usobpaxenueM pespeda pegakTOp BHIGHPAET
Haubonee yHOOHLIH, B COOTBETCTBUM C Ha3HAYEHHEM KapTHl, CIIO-
cob orobpaxenus penbeda, a Kaprorpad-xyAOKHHK paspabaThbl-
‘BaeT JJI Hero IUTPMXOBOH pPHCYHOK MJM THICOMETPHYECKYIO
OKpacky.

IIpy npoeKTHPOBAHHM pemlaeTcss TakKiKe BONPOC O(GOpMIEHHSA
BHEIIHMX 3JIeMEHTOB KapThl (PaMKH, 3aroJIOBKAa ¥ Ip.): HX OGIIMH
CTHJIb, B3aHMHOE DACIOJIOXKEHHE, PasMepHl, IBer.

BaxHBIM BONPOCOM ABJGETCS B3aWMHAA CONJIACOBAHHOCThL 3Je-
MEHTOB IITPUXOBOTO OGOPMIEHHS MeXAy co00# M ¢ (DOHOBBEIMH
sjeMeHTaMH, eJMHCTBO Xapakrepa odopMmJyaeHus Kaptel. Has arja-
COB MJH CEpPHH KapT Takke HeoOXONHMO enmHoe odopMJenue. DTa
3ajlaua MoxeT OHThH 3HAYHTeNLHO ofOJerdyena, ecam Oyayr paspa-
6oraH B NPOTpaMMe CepHH KapT WJIW aTjaca eIHHBE YCTaHOBKH
no ofulefl TEXHONOTHH CO3[JaHHA KapT, BKIOYAIOWHE H YKA3AHHA
1o oQOpMJEHHIO KapT.

ITpoextupoBanne oQOpMJIEHHST KAPTH OCYLIECTBJSETCS B pas-
HOM O0O'beMe B 3aBHCHMOCTH OT TOrO, CO3JaeTcs JIM KapTra BIep-
BLle, HOET JH CepHs ONHOTHIHLIX KApT WM IEePeu3faHHe KapThl.
Ecim kapra HOBafl, TO Ha OCHOBe aHaJjH3a B COOTBETCTBHH C Jie-
reyjoi, paspaGoTaHHOH DeNaKTOpPOM, W ero 3ajaHueM Kaprtorpad-
XYLOXHHK, HAUYMHAs C TJIaBHBIX 3JIEMEHTOB, BHIOHpAeT CIOCOOH
orobpaxkeHus, paspabaThiBaeT YCJIOBHLHE 0003HAUEHUA, OKPACKY
KapTH, noabupaer mMpPHAPTHL.

ITpennoxeHHBII BapHaHT ILITPHXOBOTO OMOPMJIEHHS BBIIOJ-
HsieTcd B BHIOe TabJaHIbl YCJAOBHBIX 0003HaueHHH, TOCTDOEHHE KOTO-
polf TpaLUIKOHHO B pA3MELIEHHH CONEpPIKAHHSA, B MPHMEHEHHH
OmpeleseHHBX WPHGTOB W Hajanuced H OUM(POBOK. YCJIOBHEIE
0603HAYEHHS YTBEPXKAAIOTCA PELAKTOPOM KapThl, CTApIIMM M IJaB-
HEIM penakropoM. Ilocie Toro kak OHM OyAyT OAOOpEHH, KapTo-
rpad-XyLOKHAK NOPHCTYyNaeT K BLINOJAHEHHIO 3IKCIEPHMEHTAIbHLIX
06pasuoB KapTHl Ha YYaCTKH C XapaKTEePHBIMH COYETAHHSMH 3Je-
MeHTOB KaprorpadupoBanud. Ecan HeoOXoAHMMO IOJIHOC NpeAcTaB-
neHre 06 ohOpMAEHHH KapThl, BHIIOJIHSETCA aBTOPCKMH OpHIHHAJ.
OGpasunl XapT H aBTOPCKHE OPHTHHAJB!I BLIMOJHAIOTCS B OCHOBHOM
IJs. HOBHIX KapT. Pabora kapTorpadoB-XyIO:KHHKOB 3HAYHTENLHO
o6seryaeTcs HCIONL3OBAHHEM CIHelHalbHBIX aibboMoB: doToHabop-
HBIX YVCJIOBHBIX 3HaKOB, KapTorpaudecKHx UWIPH(TOB, coUeTaHHS
kpacok H [Ip. Ilpm mpoekTHpPOBAHHMHM KDYINHLEIX Kaprorpaduyeckux
TPOH3BeJeHHA BBHIIOJHAIOT KPACOUHBE HPOOBI KCHEPHMEHTAJLHBIX
06pasnos.

§ 111. OBIUHE TPEBOBAHHSA K O®OPMJIEHHIO KAPT
TEOrPA®PHYECKHX ATJIACOB

IlpoektupoBaHue O(OPMJIEHHS aTJaacOB— KapTorpaduuecKux Inpo-
M3BeNEHHH, COCTABJEHHBIX [0 EeIMHOH TmporpaMMe H ONpeAeJeHHON
CHCTEMe, — 3aKJI0UaeTCs B MEPBYI0 Ouepens B paspaboTKe eIMHBIX
croco6oB Tepefayd COJEpKaHHS H OTOOpaXKeHHs KadeCTBEHHBIX H
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KOJNHYECTBEHHEIX XapaKTePHCTHK B BHJE €IHHBIX YCJIOBHBIX 0603Ha-
YEHHH, WIPHPTOBOrO M KpacoOuYHOro oQopMJeHHs AJs KapT aT-
Jgaca.

leorpaduueckue atTiacel pasHOOGPAasHBL MO TeMAaTHKe, HasHaye-
HHIO, 0XxBaTy TeppuTOpuH. OHH MOryT GHITH NOCBSIIEHHE OJHOH Ka-
Ko#-mu6o Teme (obmereorpaduueckue, Gu3MKO-reorpapHyecKue
H JIp.) HJIM HX KOMIUIEKCY (HAaUHOHAJbHBIE aTiacH, KOMIIEKCHbIE
atnacel pecnyOsHK, ob6nacteft w np.). ATnacel MOryT npexHasHa-
YaThCd JJISI YUYeOHBIX, Hay4HO-CIPABOYHBIX, NMPAaKTHUECKHUX LeJel,
a IO 0XBaTy TEPPHTODHMH — OTOOpaXKaTh MHp, ToCyxapcTsa, pe-
THOHBI, 06J1aCTH, TOPOJa H Jp.

ITpn odopmieHuH KapT ariaca MOXKHO HCIOJNb30BAThH HEGOJb-
1I0e KOJIHYeCTBO CIHOCOO0B o(OpMJEHHS, €C/H aTyac COCTOHT, Ha-
npuMep, H3 OAHHX ofmereorpadmueckux KapT, GAM3KHX IO Mac-
wraby, ¥ BCe CPeicTBa OTODOPaXKeHHS — IPH OQOPMJIEHHH KOMII-
JIEKCHBIX aTJIACOB.

[Tpu paspaboTke ohOpMJEHHS KapT aTJAacOB HEOOXOZMMO CTpe-
MHUTBCA K YHH(HKAUHH YCJNOBHBHIX 0003HayeHMH. DTO CrnOCOBGCTBYET
JyulieMy BOCHPHATHIO COJEpIKaHHS, BO3MOXKHOCTH COIOCTAaBJEHHSA
ONHOTHNHHIX KapT H COKpalleHHIO CPOKOB HX co3ZaHuda. B Kapro-
rpauuecKkoM IPOH3BOACTBE NPH CO3LAHHM ATJAACOB MW CepHH Kapr
IPHMEHAOTCS THIOBBIE KapThi-OCHOBHL. B cBoio ouepenn, odopmie-
HHE TEeMAaTHUeCKHX KapT YHMKaJbHOIO COLEpXKaHHs Jydlle BBIIOJ-
HATb B TOJNBKO HM CcBOHCTBeHHOH MaHepe. Ilpm Heo6xozumocTn
IpHMEHEHHs OJHOr0 M TOro ke crocoba odopMJeHHs PasHHIX aJe-
MEHTOB COJEepXaHHsl Ha PasJHYHBIX KapTax MAJsS Jy4Yllero HX pac-
N03HAaBaHHs H 3aNOMHHAHHS HEOOXOAHMMO H3MEHATb (GOpPMYy H IBET
3HaKa.

Hanpumep, ecnu HecKoJbKO KapT othopMJISIOTCS cnocoboM Kap-
rorpaMMBl, TO IBeTa KapTOrpaMM MJOJIKHBE XOPOLIO OTJHYATHCS
opyr ot gpyra. Ecam uvacro mnpumeHsiercs cmocol6 KapTonHa-
rpaMMbl, TO KpOMe H3MeHeHHA ILBeTa HeoOXOIMMO H3MeHATb DHCY-
HOK JHarpamm.

YcnoBHble 0603HaYeHMs H INKAaJH OKpPAacKH IJsi KapT paspaba-
THIBAIOTCSI Ha CTAAHMH NPOEKTHPOBAHHS aTjiaca. YCJOBHEE 0003Ha-
YeHHsl CBOAATCA B TabJHOLI YCJIOBHEIX 3HAKOB, [BeTa —RB IUKaJdy
IBETOBOTO OXBaTa, KOTOpas ImedaTaeTcss Ha CTaHKe TEMH KpacKaMH,
KOTOpHE TPeLyCMOTPEHBl TEXHOJIOTHell H3ILaHHs araaca. ITH JABa
IOKyMeHTa fBJAIOTCS OCHOBOH NPH paspaborTke odopMJeHHST KamK-
Jo¥ KapTH arJaca.

Odopmienne ataaca H ero KapT JOJKHO OHTH €IHHO IO XyJHO-
JKeCTBEHHHM IIpHEMaM M 4eTKO BHIpaxKaThb IVIaBHYIO TeMy artJaca.
B saBucHMOCTH OT Ha3HaueHHs aTaaca W ofbeMa mepelaBaeMoH HH-
dopmMauuy BapbUPYIOTCS pasMephl M PHCYHKH YCJIOBHHIX 0603Ha-
yenuii. Ha kaprax yueGHBIX aTjacoB OHY OoJiee KPYNHBIE H HATJAM-
HBIE, Ha KapTax CIPaBOYHHIX ATJacoB — OoJjlee MeJKHE H YCIOBHEIE,
s aTnacoB MacCOBHIX M3JAaHHH HA OCHOBe OOGOOUIEHHS MHOTOJET-
Hero ommiTa paspaboTaHbl eIWHBIE YKa3aHHA [0 HX CTPYKType, CO-
HepXaHHIO KapT, TEXHOJIOTHH CO3[aHus, o(popMieHHI0. BrnonHeHne
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yKasaHuil 06g3aTeNbHO NPH CO3JaHHH aTJIacOB JaHHOro THNA. YHH-
(hUUMPOBAHHBIE YCJIOBHbIE O0O3HAUEHHS M OKPACKH JJIsi aTJacoB
pacmpocTpaHsioTCs ¥ Ha HACTEHHHE KapThl OAMHAKOBLIX € HMMI
TEMATHKH W HasHAYEHHS — 3TO fABJAeTcs 00s3aTeNbUHM TpeboBa-
HHEM IPH UX O0(OpMJIEHHH.

I'naBa 23
OCOBEHHOCTH O®OPMJIEHHUY HEKOTOPbBIX
BUILOB KAPT

§ 112. OPOPMJIEHHE YYEBHbIX HACTEHHbIX KAPT

YueGHble KapTHl BLIAENSIOTCS B CAMOCTOATENbHYIO TPYNOy Ha oOc-
HOBAHMH HX 0COBOr0 HasHaueHHs, OOIIHOCTH METOJHMKH CO3JaHHf,
IIHPOKOro pacnpocTpaHenns. OHHM SBJAIOTCS HATJAAAHBIMH I10CO-
GHAMY NIPH HM3YYEHHW DPSIa HayK, B NEPRYIO Ouepelnr reorpaduu H
HCTOPHH.

ITo copmep:kanuio MOryT ObITh oObliereorpauueckKHMH MM Te-
MaTHUecKUMH ((pH3HUecKHE, SKOHOMHUECKHEe, HCTOPHYECKHE, IOJIH-
THYECKHE H Ip.).

YKasaHus 1O CO3JaHHI0 yueOHBIX KapT M, B YaCTHOCTH, IO HX
0hOpPMJIEHHIO OCHOBaHBl Ha TPeGOBaHHSX, NPEABABIAEMBIX MKOJOH,
TJaBHBIMH K3 KOTODMX SBJAIOTCA: MaKCHMaJbHas HarJaaLHOCTD,
BHIDA3HTENBHOCTb, XOpOWIAf HYHTAEMOCTb M NPHBJEKATEJbHOCTh.
HarasgHoe xaprorpaduueckoe H3oOpaxeHHe ydyalluecss BOCIPHMHH-
MaloT OLICTpee, YeM TeKCT yyeOHHKa.

[ToBHILIEHHIO HArJsSAHOCTH, AOXOAYHBOCTH, UATAEMOCTH H JyY-
nieMy 3alOMHHAHHIO YCJIOBHHIX 0003HaueHHH yd4e6HEIX KapTr CIIO-
cOGCTBYIOT: NPHMeHEHHe XYROXKECTBEHHBIX YCJOBHHIX 06O3HaueHHH,
CXONHBIX 1O IBeTy MM $opMe c¢ orolpakaeMHIMH OOBEKTaMH;
HOSICHEHHE YCJIOBHBIX 3HAKOB DHCYHKAMH; UETKHE Pa3JHYdsl MeXNIy
YCIOBHLIMH 3HaKaMH, OTOOpaKaloLlUMH pasHble OOBeKTEHl; BhIJeJe-
HHe HauGoJee BaXHHX NO 3HAYEHHIO OOGDBEKTOB IIPH TNOMOILK
CaAMBIX BHIpA3HTENbHBIX CPEACTB: XapaKTepHOTO PHCYHKa YCIOBHBIX
3HAKOB, BBLICTYIIAIOIIEro LBeTa ¥ yBeJHUeHHs pasMepa; H306paxe-
HHe OOBEKTOB DPaBHHX HJM OAM3KHX 3HAUEHHH C OJMHAKOBOH HJH
6JM3KOH cTeneHbl0 BBEILEJNAEMOCTH Ha KapTe; MCIONb30BAaHHE 3aKO-
HOB IIBETOBOH H TeHeBOH NJIaCTHKH JJs 0oJiee BHIPAa3HTENbHOIO
u3obpaxenua penbeda; mpUMeHeHHe ANA OKpackH (oHAa KapT YHC-
THIX KPACOK, UEeTKO Pas/HYalollMXCsA M B LeJIOM XOPOWIO IapMOHHUPY-
OWHUX MeXIy cofoi; HCHONh30BAaHHE AJNS (OHOBOH OKPACKH IBe-
TOB, CIOCOOCTBYWOINHX BHJENEHHI0O Ha TEepBH IJaH 3HAYKOB
NEePBOCTENEHHO! Ba’KHOCTH; HEKOTOPOe YKpYNHEHHE YCJIOBHBIX 000-
3HaueHUH M yTPHpPOBAHME H300paAXKEHHA C TeM, YTOOBl YJAYUIIHTDL
BHIMMOCTb H300paKeHHsi C AAJbHUX PAJOB KJjacca, YHH(UIHDPOBa-
HHEe IITPHXOBBIX YCJOBHBIX 0603HAueHHA ¥ (OHOBEIX OKPACOK IJs
oTofpaxeHHs1 OLHHX M TeX ke 00BbeKTOB Ha KapTax OJHOH cepuw,
B aT/iacax M HACTEHHHBIX KapTaX OLHHAKOBOH TeMAaTHKH.
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Odbopmnenne (u3sHUeCKHX YyueGHBHIX HacCTeHHHX
KapT ¢ KpaeBeJ4YeCKON Harpysko#

Camyo Gosburylo rpynmy mpH AeJeHHH UIKOJLHHIX KapT IO cozep-
KAHWIO COCTaBNAT (usnueckue Kaprhl. HecMoTpst Ha TpaIuuuoH-
HOoe nasBaHHe <«(pU3HUECKAss», IO CBOEMY COAEPKAHUIO STH KAPTH
ABJISIOTCS OfLlereorpadMyecKUMHy, TaK KakK Ha HUX Hapsgy ¢ H30-
Opaxennem rumporpadu H peineda B PaBHON CTENEHH TOKA3AHHI
HaCeJNeHHBIE TYHKTH, MYyTH COOOIIEHHS, TOCYAAaPCTBEHHOE M aiMH-
HHCTPATHBHO-TEDPUTOPHANBHOE  HeJleHHe., 3alayd  KOMIJIEKCHOTO
M3YYCHHS OTHEJbHBIX PAHOHOB NpPeNyCMaTPHBAIOT pacIIMpeHHe co-
IepKaHUs WKOJbHBIX (PU3HUECKHX KapT 3a CUET IOMeIIeHHs HeKO-
TOPLIX CHNENHadbHBIX HaHHBX. Tak, Hanpumep, Ha (hH3HTECKHX
WIKOJILHBIX KapTaxX IOKasHIBAIOTCS MECTOPOXKIEHHS IOJEe3HLIX HC-
KOIAEMEIX, KPAeBEAUSCKHE M [PYTHe CBeIeHH,

Ha yue6umx xaprax c xpaeBeaueckoii Harpyskoii (pmc. 150)
npH  ohopMieHHH pesnbeda MpelbABIAeTCss TpeGOBaHHe XOpouleh
YHTAeMOCTH THIICOMETPHYECKHX CJI0EB H OCHOBHBIX BLICOTHEIX TO-
SICOB: HH3MEHHOCTEl, BO3BHINEHHOCTeH, TrOPHBIX paiioHoB. BaxHo
TaKke, 4TOOH Ha yueOHEIX KapTax cO3/aBajoch BIEUATIEHHE 06b-
EMHOCTH penbeda.

WMspecTHo, uTO cnekTpasbHBle IIKadbl, 3aHUMAIIIHE cefuac
Beayliee Mecto B odopmaeHuu penbeda Ha yueOGHBIX HACTEHHEBIX
Kaprax, He 00eCHeYyHBAlOT SICHOCTH PACHOJOXKEHHS BBHICOTHHIX MO-
FCOB B 30HE BO3SBHILIGHHOCTEH M rop. ITOT HENOCTATOK MOXKHO
YCTPaHHTh, HCHOJIb3YS XKHUBOMHCHBIE WIKAJE, COCTABJEHHEE B TH-
MHYHBIX [JIs1 TPHPOABL IBETOBLIX TOHAX.

Puc. 150. ®parment dusuveckoli kapTsi «JInrosexas CCP» C Kpaesejueckoll ua-
rpyskol mas cpepHed wkoast (M., 1982 — Bocmpousseneno ¢ yMeHbUIeHHEM)
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IMpusnexarensiocts oQGOpMAEHHS KapTh BO MHONOM 3aBHCHT
OT TMOCAOHHOR OKpPacKM W TNJIABHOM CMeHB OKPACKH COCEJHMHX CTY-
neHelf. DTO YCNOBHE HaXODUTCH B TNPOTHBODPEYHH ¢ TpefoBaHHEM
OTUETIHBOH pas3TWUYUMOCTH CJOEB. PemHTh JaHHY© 1pobaeMy
MOXHO TaKXKe C TOMOIIBI0 JKHUBOMHCHBIX IIKaJ., [TocKoNBKY B KHu-
BONMHCHBIX IUKaJjaX TPOHCXOZUT 3HAYHTEeJbHAS CMeHa LBEeTOBBLIX
TOHOB, OHM IIO3BOJIAIOT NOCTHTATh YIOBJETBOPHUTENLHOH pasIHuM-
MOCTH CTyNeHeH, naxe He mpuberass K GOJNBIIHM pa3jHUHAM B CBET-
J0Te MeXJy HEMH., B To e BpeMst 60raTCTBO OTTEHKOB, CBSI3b HX
¢ TPHPOIZHBIMY IIBETAMH CHOCOGCTBYIOT HOCTHXKEHHIO GOMBUION BEHI-
pasurenpHocTH odopmuenus. Haubosee yOelHUTEJBHO TO TPOSB-
JSercs TPH LOTOJHHTENLHOM TPHMEHEeHHH CBEeTOTeHeBHIX 3ddhexToB
n ocobeHHO Xorma pensed Ha H3TAHHON KapTe MOJNYUarOT C OPHIH-
HaJla CILJIOUIHOH OTMEIBKHM penneda.

Ilpu odopmaenun rugporpactuu naxe HeGOJbIIHE pEKH Ha
yyeOHBEIX KapTax YHTAIOTCH OOBYHO XOPOIIO 32 CYET HX HOBOJILHO
Gospmo#t TonmuHer (0,4 MM B HCTOKe) W cHHero IBera, obecrmeyu-
Bawmero 6oJplIoll KoHTpacT ¢ ¢oHoM. XOpOIIO MPOCJAeRXHBAIOTCH
CYZOXOLHBIE VUIACTKH peK, H3ofpaxkaeMble B JBe JIHHUH C TIPOCBe-
toMm 0,4 MM, OKpalleHHHM roJyOBIM IIBETOM BOAHBIX TIPOCTPAHCTB.

IMpr odopMyeHREyM HACENTeHHBIX NYHKTOB XapaKTEDHCTHKA IOce-
JeHuf Mo UHCIY KUTeJel nepenaerTcd PasMepoOM M DHCYHKOM NyH-
COHA W HaANHCH, afMHHACTPATHBHOE 3HaueHHe — OKPacKofl MyHCcOHa
B KpacHBEIY TBeT (IYHCOHHW TIPOUMX HACEJEHHBIX IYHKTOB He
OKpaIIHBAIOTCA), O THOY TOCEJEHHS — PUCYHKOM  1pudTa
HaIMHCH.

C ynmajeHHeM OT KapTH OYeHb OHICTPO YXYAIIAeTcss YHTAeMOCThb
HACENIeHHBIX TYHKTOB, ellle OHICTpee Tajaer pPasjJHYAMOCTL BHYT-
pPeHHEro pHCYHK2 TYHCOHOB. ITOCKOJIbKY yBeJNHUeHWe pasMepos
3HAKOB He BCEerja TPEeACTABRJAETCS BO3MOXHBIM, IAS YIYUIIEHUS
THTAEMOCTH TYHCOHOB MOXKHO NPENJOXKHTH CJAefylolllee: CHHUH IBer
NYHCOHOB JydIle 3aMEHUTh 4eDHBIM, TAK KaK YepHBIH IBeT co3haeT
Gonpmui KOHTpacT ¢ (OHOM; 3HAKH TNOcJefHell Tpajgamuu JaBaTh
He MeHee 4 MM B IHAMETDe; HECKOJbKO YBEJHUHThL TOJLIHHY 00-
BOJAKHM TYHCOHOB, HANpHMMEp, TOJIIHHY TYHCOHOB TpPEX BEPXHHX
rpamanuit gosectd xo 0,8 mm.

W3 myrtell coobenus Ha (HHIHUECKHX YyueGHBHIX KapTax OOBIUHO
TIOKA3LIBAIOTCS 3KEeJe3HEe M Ge3penbcoBble NOPOTH (UEpHBIM IBe-
TOM, B OZIHON Tpamanun). 3HaKM PasHYAIOTCT 10 PHCYHKY: XKeJes-
HEle JOPOTH — JBe IapaJjiiesibHBle JIMHWH C IIalllkaMd 3aJHBOK,
Ge3penbCoBLIe — IBe MapaJsiyielbHble JHHHH. JHTaeMocTb LOPOT, Kak
U OPYCHX IITPHXOBEIX YCJOBHEIX 3HAKOB, 3aBHCHT OT HX CBeTJIOT-
HOTO M uBeroBoro koHTtpacra ¢ (orom. IToatromy npn Heo6xomHMO-
CTH YBeJHYHTh YATAEMOCTb 3HAKAa, HAPALY C YBeJHUEHHEM €ro pas-
Mepa (YTO BOSMOYKHO [0 ONPENeNeHHOro Tpejena), BaXkHO MONO-
6paTe HAWJIYUIIHH CBETJAOTHHE KOHTPACT, KOTOPHIY WHAMBHAYaJeH
JUTST KaXKIOH KapThl.

Tpanuuel MOKA3BIBAIOTCS INTPHXOBLIM YCJIOBHHIM 3HAKOM CTaH-
NMapTHOrO PHCYHKAa B COEAMNEeHHH c OKaHToBKO#. Kpacuwmit 1user
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OKaHTOBKHM OOeCIeyrBaeT XOPONIYI0 UYHTAEMOCTb TPAHHI], HO 3HA-
UHTEJIBHO orpybJaser obimee opOpMJIEHHE KapThl, 3aTPYMHSET uTe-
HHe TOPHOTO pesbeda W [Jaxe HCKAmKaer ero BBHICOTHOCTb. Iloatomy
3TOT UBET Jyullle NPUMEHSTh JJS KapT ¢ PABHHHHHEIM pejbedoM.
IMpumepro Tako#l ke s¢p@deKT HOJLyuaeTcs OT MYyPHYPHOro H Tel-
JIOTO KODHUHEBOT'O ILIBETOB OKAaHTOBKH. JIyumimil pesysabTaT Aaer
IPHMEHEHHE CEepOBATO-(DHMOJNETOBOIO H CEPOTO LBETOB.

Jng moxasa NOJIE3HBIX HCKOTAeMEBIX Ha yueOHBIX KapTaxX IIpH-
MEeHsIeTCSI CHCTEMHBIH 3HAa4KOBHIE crnocob. OTKiOHeHHe OT CHCTEMb
HeXKeJaTeNpHO, TaK KaK TNPHMEHEeHHe pas3HLIX 3HAUKOB AJS OJHHX
M TexX e MOJe3HLIX HCKOTaeMbIX Ha pasHbIX KapTax NpHBeJO OH
K IJIOXOMY HX 3aNOMUHAHHIO yueHHKaMu. B sToll crabuabHofi cH-
cTeMe I/ OTOGpAXKEHHS NONE3HBIX HCKONAEMBIX B3STH, INIaBHBIM
o6pa3oM, 3HAyKH reoMerpHueckoil (opME ¢ HOOaBIEHHEM BHYT-
peHHero cTpyKTypHoro pucyska (Gosiee 30 Bmpaos). Bce yciosHbe
3HAKW IIOJIe3HBIX MCKOMAEMBLIX TOKA3hBAIOTCA YEPHEIM LBETOM
JOBOJIBHO KpyrnHoro pasmepa. OHm pasGuTHI Ha TPH TPYNIbI: TOMN-
JIHBHO-3HEPreTHYECKHEe, MEeTa/JIHUeCKHe, HeMeTalJaniecKkue. PUCYHKH
3HAYKOB B ONHOM IpyIIe cTrapaloTcs IoJo6parh Tag, 4ToOH OHM
HMean OXHMHAKoBylo ¢GopMy, a BHYTPH TPYNIH OTJIHYATHCL OBl
ONHOTHIIHEIM BHYTPEHHHM CTPYKTYpPHEIM pHCyHKOM. Hampumep,
pasnuuHble BHAB IlecKa HMeIOT pasJUYHOe KOJHYECTBO TOUEK
BHYTPH KBaJpaTa, a pAa3JIMYHBIE BHIHl TJIHHBLI — PA3JUYHOE KOJH-
YeCTBO YepHHIX M OeJIbIX JIHHME IO JHAroHAaNH KBajpara.

Hannyuimyio unTaeMoOCTh HMEIOT YCJOBHbIE 3HAKH, 3aMOJHEHHbLIE
YepHBIM IIBETOM. YJIydIleHHe YHTAaeMOCTH He3aJHTHIX 3HaKOB MO-
KeT OBITH [NOCTHTHYTO 3a CUeT IleYaTH HX He N0 (oHy XapTH,
a ¢ BHIGOPOM OKpACKH IIOJ HHMH, T. €. o Gejgomy dony.

Hns ¢usHueckux xapT ¢ KpaeBe#decKOil Harpy3ko#l Bce Iepe-
qHCJAGHHBIE paHee 9JIEMEHTH HMMEIOT TaKOoe ¥Ke BaiKHOe 3HaueHHe,
KaK M KpaeBegueckas Harpyska. [Toxas Ha xapTe MHOTHX OODBEKTOB
OJHHAKOBOH cTemeHH OGPOCKOCTH Ha LBETHOM (oOHe —3ajaua CIOXK-
Hafg. CnoxuBummuficA B pesyJbTaTe MHOLOJETHErO OIHTA CTHIb
ohOpMJIeCHNST TO3BOJHJ IIPOBECTH VHHOMDUKALHIO M KpaeBeJuecKHX
3HAKOB. B OT/HUHe OT YCJOBHEIX 3HAKOB TOJE3HBIX HCKOTIaeMBbIX
OHH BBINIOJHEHHl HATYPAJHCTHUECKHM H CUMBOJHUYECKUM DPHUCYHKOM,
a [IJs yJAyYlIeHHs YHTAaeMOCTH OOBeJeHBl OKPYXKHOCTBIO, BHYTPH
KOTOpO# paerTca uBeTHOH (OH, pasHBIE ANA KaIOH rpymnnmsl 00b-
exToB. Tak, y 00BeKTOB, CBA33aHHLIX C DEBOJIOIHOHHBIMH COOHI-
THAMH, (POH 3aKpallHBaeTCH KPACHBIM IBETOM, ¢ HUCTOpHel — KeJ-
THM, ¢ NPHPOAOH — seneHbIM. Takum o6pazoM TPOBOLHUTCS UYETKOE
pasrpaHHueHHe MeXKAY UYEDHBIMH TeOMETPHYECKHMH YCJIOBHBIMH
3HaKaMH TOJIe3HEIX MCKOIaeMblX M HarJAKHEIMH 3HAUYKaMH O0OBbeK-
TOB KpaeBeJeHus.

OnHa W3 OCHOBHBIX 3ajad IpH TPOSKTHPOBAHHHM ODOPMIEHHS
KapT C KpaeBeIYecKOH Harpy3koH 3akJjarodaercs B TOM, 4TOOLI HO-
BuTbCA ZOCTATOYHO XOPOIIEH YHTAeMOCTH pPas3HLIX IBETHHIX 3HaKOB
¥a IBETHOM THICOMerprueckoM ¢oHe. DTO MOXKHO cHejaTh, YBeNH-
YHB IBETOBOH H CBETJIOTHEIH KOHTPAacT MexAy (GOoHOM H 3HAKOM
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IIpH YCJIOBHH, YTO H3-NIOJ 3HAKOB OyHeT «H3bATa» THICOMETpHYE-
cKas oKpacka.

HeoOxoQuMbBIM 35J1€MEHTOM BCeX KapT SABAAIOTCA HagnucH. Ilpu
paspabotke wpHpTOBOro O0HOPMAEHHS YUeGHBIX KapT HYKHO OCO-
6eHHO BHHMAaTe/JbHO MNOAXOAUTH K BHIOOPY WIPHATOB IJs HaLmH-
cell, YUHTHIBAS NPH 3TOM TPeOOBAHHS LIKOJHL.

3HaueHMe HaJNHCEH Ha HACTEHHBIX KapTaX ONpeessercs METO-
JHCTAMH IUKOJBI IO-pasHoMy. HeKoTopble moJaralor, YTo HaaMHCH
JOJKHBI YuTaThCd HM3fanu. [lpyrve, Hao6OpOT, CUMTAIOT, UTO KPYM-
Hble, «TSXKejible» HaANHCH MeIlaloT UHTAThb COLEpPIKAHHE KApTH, H
N03TOMY HeoOXOJHMO JaBaTh HA3BAHHS ¢ PACUETOM HA YHTAEMOCTb
BOJIM3H.

OueBHIHBI TpeHMyLIecTBA TeX WIPH(TOB, KOTOPble He MelaloT
UTEHHIO OCHOBHOT'O COJEp¥KaHHs KapThl, He 3aKphBaloT coGoil pex,
nopor, peaseda. Ilostomy mompoc o mozfope mpupTOB AMS Ha-
CTEHHBIX IUKOJBHBIX KapT HY3XHO pelliaTh TaK, 4TOOHl HaJNHCH UH-
Tajauch BOJIH3H, a He HA PACCTOSIHHH HECKOJbLKHX METPOB.

B macrosuee BpeMs Ha LIKOJBHBEIX KapTaXx MPHMEHSIOT CPaBHH-
TeJbHO OTpaHHUEHHOE KOJHYECTBO WIPH(TOB H 3aKPEmadoT HX 32
ompeleIeHHEIMH 3JeMeHTaMH KapThl. [Ipu atoM uem GoJsblie BesH-
YHHA pPeKH, Topoia MJIH ApPyroro o0bekTa, TeM OGoJjee KPYIMHBIM
wprbTOM OH mMOANHcHBaercst. [IpHMeHsIOTCS B OCHOBHOM CcpejHe-
H MaJOKOHTpacTHhle IuIpudTel 6e3 mojcedek ¢ HEMHOTO 3ayxKeH-
HEIMH OYKBaMH, B JOCTATOUHOI cTenmeHH GpOCKHe, XOPOLIO YHTANO-
IIHecsl ¥ B TO XKe BpeMs He OUeHb 3arpyzkaloliye KapTy.

OdbopMnIeHHe KOHOMHUYECKHX YUeOHHX
HaCTEHHB X KaprT

Cpenu Gosplioro pasHooOpasust yueGHBIX KapT WIHPOKOe pPacnpo-
CTpaHeHHEe NOMYUYHJH SKOHOMHUYECKHe KapTH. B colepXaHHH 3KO-
HOMMYECKOH KapThl UEHTpaJbHOE MeCcTO 3aHHMAaiOT IPOMBILIIEH-
Hocts (oGpabarteiBalomiasi U goObiBalollas), 3JEKTPOCTaHIHHY,
TPAHCIOPT M CEJbCKOE XO034HCTBO, SBJSIOLIHECS OCHOBHHIMHM OTpac-
JISIMA  HapoXHOTO X03fiicTBa. I[loMuMO »TOro, Ha 3KOHOMHUECKHX
Kaprax mokaselBaioTcsd obuiereorpadHueckne 3JeMeHTH colepiKa-
uua (puc. 151).

Ha yyeGHRIX 2KOHOMHYECKHX KapTax INPOMBLIIJEHHOCTb, Kak
NpaBMJIO, OTOOpAaxKaeTCss 3HAYKOBBIM crocoboM. MacmrabuocTs
3HauKOB (KDYKKOB HJM KoJel) ofpabarbiBawoiuell MpoMBIILJIEHHO-
CTH JaeTcs B COOTBETCTBHM C KOJIHYECTBOM INPOIKHBAIOLIKX B Hace-
JIGHHOM TIYHKTe Kutejefl (paswmep 3Hauka — orT 12 no 45 MM B aua-
Metpe).

Ha GoapmnHeTBe KapT OGOLOK KpYyKKa BHIIOJHSIOT YePHLIM
nBeroM, pexe— cuuuM. Tosmuuna obomka usmensercs or 0,55 Mwm
B HHXKHe#d rpagauumu no 0,8 MM B BepxHelt rpajgamuu. OOBYHO
KpPYIHBIE NMPOMBIIJIEHHblE IEHTPE! B 3aBHCHMOCTH OT KOJIHYECTBA
oTpacJsefl TpOH3BOACTBA [eNsATc Ha 4—6 CexkTOpOB, cpelHHE — Ha
2—4, npoune —Ha 2—3. XapakrepHcTHKa obpabaThiBaoliedl Tpo-
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MBLILIIEHHOCTH 1O OTPAcJsAM NPOU3BOACTBA OGO3HAYaeTCs ompefe-
JICHHLIMH 1[B€TAMH BHYTDH 3HAYKOB H HX CEKTOpPOB.

HexoTopele nBera yxe cramu TPaidIMOHHEIMH: AJSI MALIMHO-
CTPOUTEJBHOH M MeTajnoo6pabarhBalomiell TPOMBIIIJIEHHOCTEH —
KpacHbIf LBET, JIeCHOH H HepeBooGpalarhiBalolmelt — seJeHHH, TeK-
CTH/ILHOM — roJy60H, NHILEBON — KeNATH H T. X. Dojee merajpHble
pasyudKsl BHYTPH OTPAC]H — POJ INPOH3BOACTBA — NEPENAOT Ka-
KAMH-JIHO0 MONOJHHTENbHBIMK NpHeMaMu. Jalue BCEro NPHMEHSIOT
neyaTh MO OKpacKe NPOMBILIEHHOrO HEHTPA TOHKHX UITPHXOBOK

Puc. 151, ®parMent sKOHOMHYECKOH KapThl AJIst cpeaneli mxonn «CorsHHe pec-

ny6auxkn Ilpubantukn u Benopycckas CCP» (M., 1982 — Bocnpoussenesno
C yMeHbIIeHHeM )

UEPHOrO 1BETA, MAJNO 3aMETHLIX Ha PACCTOAHHH (OCOBEHHO Ha TeM-
HOBATBIX OKpackKax). PHCYHKH IUTPHXOBOK 4YacTO He OTJHUAIOTCS
MexJy coBo# 1O CBETJIOTe — IyCcTOTa JIMHHE M TONINHHA HX OZHHA-
KOBEI, Das/iMiio TOJLKO HalpamjeHue IITPUXOBOK. Ha HeKOTOpHX
KapTax 5TH PasJIMYMA NepeialoTcss MpH IMOMOLIM Da3phiBa OKPACKH
npoMueHTpa GeJioit MOMOCKOf (OMHOH, AByMs, TpeMms), OPHEHTHPO:
BaHHBIMHM B Da3HBIX HanpasJeHHsix. Yacro Takue Gejble TPOCBETHI
natorcst 6e3 OKOHTYDHBAHHS UePHOH JHHMEH, TOIJa Ha CBETJIBIX
OKpackax (KeJTOH, opan:Kesol) onm wuraioTcs caabo. Jlas xopo-
meH 9UTAEMOCTH 3HAKOB, IIOMHMO yuYeTa (haKTOpa CBETJOTHOTO
KOHTpacTa MeXAy 3HaKOM H (OHOM, HEOOXONHMO: JIUHHH pasfena
MEXNY CeKTODaMH BHIIOJHATE HE TOHbIIE MOJNOBUHE TOJIIHHE
060AKa 3HAKA, a JOTOJHHTENbHBE PAsTUYHTENH — YepPHBE U Gesble
noJIoCH — He  TOHbIIe 06OjKa; uepHHIE TOJOCH pacnosjaratb Ha
CBETJBIX OKpAacKax, a CBeTJble —Ha TeMHBIX; OKPacKH CeKTODOB
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pasMellaTs BHYTPH 3HayKa TakuM oOpas3oMm, uTolbl o6ecrneduBanach
3aMerHas CBeTJIOTHAs PAa3HHLA MeXJy COCeJHUMH CEeKTOpamu.

Jlo6niBaroniylo NpOMBIIIIEHHOCTh HA YueGHBIX 35KOHOMHYECKHX
KapTax NOKa3bIBAIOT TeMH XKe YCJIOBHHIMH SHAKaMH, 4TO H TOJIes-
Hble HCKOmMaeMble Ha (DH3MYECKHX YyueOHBIX KapTax, TOJIBKO OHH
O0BEJieHbl OKPYKHOCTHIO, IHAMETP KOTOPOH paBeH AHAMeTPy 3HaKa
NPOMNYHKTa HusLIel rpafanuu. Ha unraeMocTs 3mauxos A06HBAI0-
el NPOMBIIUJIEHHOCTH 60JbLIOe BJIMSHHE OKA3HBAET TOJIIMHA HX
3JIEMEHTOB U TO OOCTOSATENLCTBO, MEYATAIOTCH JIH 3HAUKH HENOCpe-
CTBEHHO IO HBETHOMY (OHY HJIM OKpacka TOJ HHMHE BHIGpaHa.
B rmociesHeM ciayuae 3a CUeT MOJYYEHHs GOJBLIOrO0 CBETJOTHOTO
KOHTDAacTa YHTAeMOCTb 3HAYKOR HECPABHEHHO BHIILE.

ONeKTPOCTAHIHH NOKA3bIBAIOT YEPHOH OKPYMKHOCTBIO, BHYTPH
KOTOPOH [JaH PHCYHOK, 0DO3HAUalOILMH BLICOKOE HAampsiKeHHe 3JeK-
TpoToka. HecMoTpss Ha TO 4TO 3HAK OUeHb HArJIsALEH, GOJbIIOE KO-
JIYECTBO HA KapTe ONHOTHIHBIX KPYIVIHIX 3HAKOB (IPOMIYHKTOB H
3JeKTPOCTAHUME) CHHXKAET HX PAasJHYHMOCTh. IDTO yCyrybuasercs
TEM, YTO THNH 3JEKTPOCTAHUHH (TeNJIOBEE, ATOMHBIE, THADOIJEK-
TPOCTAHUHH) BbLIJEJeHbl 3a/7HBKOH BHYTDPH OKDPY:KHOCTH — roay6oii
Yy THADPO3JEKTPOCTAHUMH M KpPacHOH Yy TEIIOBHIX SJEKTPOCTaHIHI,
OJMHAKOBOH COOTBETCTBEHHO C IBETOM TEeKCTHJIBbHOH NpPOMBILIJIEHHO-
CTH H MalIHHOCTPOeHHA. YIy4lluTh opopMieHHE B TAHHOM Cayuae
MOXKHO, H3MeHHB (OpMY 3HaKa SJeKTPOCTaHUUH, Hampumep, Ha
TPASHIHOHHYIO 3Be3[J0UKY HJH 3HAUUTENbHO VTOJCTHB LITPHXOBOH
PHCYHOK Yy INPOMIYHKTOB JHO0 Yy 3JeKTpOCTaHLuE (Jydlle y Tex
3HAKOB, KOTOPEIX Ha KapTe MeHbIIIe).

OrobpaxeHHe TPAaHCIOPTHHIX CBA3efl HMeeT BakHOe 3HAUeHHE
Ha J000f skoHOMHUYecKoH kapre. Ha yueGHBIX Kaprax OGBIYHO
MOKa3hIBAIOT }KeJe3Hhle W TJaBHEle Oe3pesbCcOBbIe NODOTH, HA HEKO-
TOPHIX M3 HHX TPaHCIOPTHPOBKY HedTH H rasa mo TPy6ompoBO-
JAaM M 3JIeKTPOIHEPIHH — IO JIHHHAM 3JjekTponepenad. OObIYHO Ha
SKOHOMHYECKHX KapTaX YCJOBHHE 3HAKH, OToOpa’kaiollye TpaHC-
NOPT, YMTAIOTCS 3HAYHTEIBHO XyXKe, YeM NPOMBILIJIEHHOCTb H Cellb-
CKOe XO3SIHCTBO. YJIyUllleHHe UHTAeMOCTH 3HAKOB MOXeT OBITH H0O-
CTHTHYTO: YyBeJHUeHWeM TOJIIHHH JHHHE Jopor 10 1,2 wmm;
He6GOoJbIINM YMEHbIIEHHEM TOJIIHHE PeK H CHHXKeHHEeM HHTeHCHBHO-
CTH HX TEMHO-CHHeHl OKDAacKH, TaK KaK M3 JHHEHHEX 5JeMeHTOB
GONBIIOH MPOTAXKEHHOCTH HMEHHO OHH, BBHICTYNAs Ha IepBHH NJiaH,
MeILIaIoT UTeHHIO NODOKHOH CeTH.

IIpousBomcTBeHHAsA CHENMaNIH3aNHA CeJbCKOr0 XO03sHCTBA OTO-
fpaxaeTcs Ha SKOHOMHYECKHX KapTax crnocobOM KayeCTBEHHOTO
¢ora. OueHp yacTo N0 (OHOBOH OKpACKe BHIIONHSIOT JMONOJHH-
TeJbHble UITPHXOBKM H 3HAKH apeaJsoB, KOTODLIMH OTMEYaloT MecTa
HaHGOJBIIEr0 PACOPOCTPAHEHHSI OTAeJbHbIX CeJbCKOX03AHCTBEHHBIX
KYJBTYP H OTpacJiell XXHBOTHOBOACTBA.

Jlns 3anmofHEHHs apeajioB HCHNOJB3YIOTCH CHMBOJIMYECKHE HJIH
HaTypaJHCTHYeCKHe 3HAUKH. Ha IUKOJBHBIX KapTax Jjydlle IpuMe-
Atk mnocaennne. Heo6xoxumo sHauuTeqbHO 0606IaTh DPHCYHOK
3HAYKOB, TAK KakK NPH TIeYaTH THPaxa y3KHe NPOCBETH MEXAY JH-
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HHSIMH 3al€YaTHBAaIOTCS KPackod, B pe3ysbTaTe 4ero 3HauKH IJIOXO
pasauualoTcs MeXAy coOoH (HampHMep, 3HAYKH IIEHHLB, SUMEHs,
KYKypPY3H). ‘

HemanoBaxkubIM (akTopoM sBAsieTcss BHIGOp uperta. Yame s
3HAQUKOB CEJNbCKOXO3AHMCTBEHHBEIX KYJAbTYD TDHMEHsIeTCS 3seseHbH
UBeT, pexe — OJHBKOBBLIH, YepHHIH M KpacHbH. UHTaeMOCTh 3HaU-
KOB BO BCeX cJaydasx pasHasd. [IpumeHeHHe YepHOro M KpPacHOTO
IIBETOB HEXEJATEJbHO TIO ABYM IpHYHHAM: OPOCKOCTH 3HAUKOB
MOXeT He COOTBEeTCTBOBATh 3HAYMMOCTH JAHHBIX OOBEKTOB CpemH
BCEr0 CIEIHAJBHOIO COAEPKAHUS KapThl, KPOME TOro, 3TH IBeTa
JUIS NAHHBIX OODBEKTOB HEJIOTHUHBI, HEAaCCOIHATHBHEL. XyXe BCETO
YHTAIOTCA 3HAYKH 3EJIEHOr0 [BeTa, OJHHAKOBOTO C LBETOM Jeca.
[TosToMy AJIs1 3HAKOB CeJbCKOXO3SHCTBEHHBIX KYJBTYD MOLYT GBITH
PEKOMEHJOBAHHEl OJIMBKOBBHIH HJIH OJHBKOBO-3€JEHHIH 1BeTa Kak
JOTHYHBle HJs OoToOpakeHust HaHHBIX 00BexToB. OueHpr MeaxHe
3HAYKH HA CTEHHOH IIKOJBHOH KapTe HEyMecTHB, HO H3JHIIHe
YKPYIHATh MX He cjdefyeT. Beanuuna 3HAUKOB AOJKHA BHIOHPATHCH
U3 pacyeTa YHTAEMOCTH ¥X BONHMSH M B COOTBETCTBHH CO 3HAYMMO-
CTBIO STHX KYJBTYp. ,

Ha y4e6GHBIX 9KOHOMHYECKHX KapTaxX JIeC ITIOKa3hBAETCs IUTPH-
XOBBIM DHCYHKOM H MOXKeT OBLITh BBHINOJHEH B BHIe MJIAaHOBOTO HIH
noJynepcHeKTHBHOrO H3o6paxkeHHst. OCHOBHOE BHHMAaHHE HYXKHO
YIEJNHTL HATVIAJHOCTH PHCYHKA, €ro XYJAOXKECTBEHHOCTH H DasJH-
YHIO ¢ (OHOM, MNepefarolllMM CEeNbCKOXO3SHCTBEHHYIO CIenHasln-
sagmio,

OG6blyHO PHCYHOK Jieca Ha Kaprax BHEIMOJNHeH Harjanno. OpHaxo
NDH OTCYTCTBUM OTTEHEHHS ONYLIKH C TEHEBOH CTOPOHLI MAaCCHBHI
Jeca xaxk 6bl HAXOAATCHA B OJHOM TJOCKOCTH C (POHOM.

Hnst usobGpaxenus penveda wuaubosee uesecoobpasHeM Ha
9KOHOMHUCCKHX KapTaX sBJSIETCS <Crnoco® OTMBIBKH, KOTODHIH
06LIUO0 NPHMEHAeTCH MJs TOPHEIX palfioHOB ¥ BHITOJHSETCS Hed-
TPaAJbHBIM HETEeMHEIM IIBETOM.

OdpopMaeHne HMCTOPHUECKHX YyueOGHBIX HacCTEHHB X
KapT

Ha ucropuuecKHX Kaprax CHelHajbHOe COAEpIKaHHe NOJIKHO . UM-
TaThCSl B MNepBYIO ouepedb. BoineseHne o6o3HaueHHH Ha HepBHIT
MJaH OCYLIeCTBJAACTCS C IMOMOLIBIO YBEJIWYEHUS PAa3MepPOB, HHTEH-
CHBHOCTH OKDaCKM 3HaKOB H KoHTpacTa ux ¢ ¢oHoMm. Hermomycrumo,
uyTOOL Ha HCTODHYECKOH KapTe »sJieMeHTH oOumereorpadudeckoi
OCHOBBI, HANPHMep THApOrpadusA, BOCTIPUHUMAJHCHL HA IIepPBOM
MJaHe HJIH OJHHAKOBO CO CIIEICOAEpPIKAHHEM.

3HaKu, TpHMeHseMble Ha HACTEHHHIX HCTODHYECKHX KapTax,
ROJKHBL TEpeRaBaTh OCOGEHHOCTH H306paXKaeMmblX O6HeKTOB, OHITH
HarnsaueiME. Hanpumep, Mectra 6uTB 0603HAYAIOTCS CTHIH30BAH-
HBEIM PHCYHKOM TOTO POXA OPYXKHT, KOTOPHIH SBASJICH OCHOBHBIM
B JaNHYI0 HCTOPHYECKYIO 3MOXY. DTOT XKe NOAX0L K 0hOpMIEHHIO
MOXXHO BHAETH M B DHCYHKaX YCJOBHBEIX 3HAKOB BOCCTaHHH, NpPO-
MLIUJIEHHBIX MYyHKTOB M T. 1. B OTHeJbHBIX cayuasx odopMieHue
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y1166HbIX HCTOPHYECKHX KapT AONOJHAETCA pPpHCYHKaMH, HJJIOCTPH-

PYIOILHMH COLeprKallne.

ITpu odopMmieHHN HCTOPHUECKHX YUeOHBIX KapT YUHTHIBAIOT BO3-
pact wkKonbHMKOB. Ha Kaprax g MJaAlIHX KJIaccOB PHUCYHKOB

.

Puc. 152. Q6pasen sumosiHen na ocHoBe kapTe «Coperckuii Colos B Besnkoit
OreuecTBeHHolt BofiHe 1941—1945 rr.» pnis HauadbHoft mkoas (M., 1981)

Puc,  168. O6pasen
BLINOJIHEH Ha OCHOBE
KapTel <«Bropas MH-
posast Boftna 1939—
1945 rr» pasg 9—
10-ro  gamaccos (M,
1976)

Goablie, OHM KpylHee, 3aHuMaTejabHee (puc. 1562). Takoe xymoxe-
cTBeHHOe Oo(opMJieHHe IOBLILIAET HATJAAAHOCTL KapT, a OTciofa H
HHTEpec y yyYalluxcsl K H3ydeHHio KapTe. s crapuinx xjiaccos
MHQOPMAIMOHHOE COfepPKAHHe KapThl YBEJHYHBAETCS, M3MEHSIOTCH
n npuemnl odopmienus (puc. 153) — naunnator npeobaajgats ad-

CTpaxkTHbIe 3HaYKH,
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§ 113. OCOBEHHOCTH O®OPMJIIEHHA
TYPHCTCKHX KAPT-CXEM

B cBsI3aW ¢ HHTEHCHBHBIM pPa3BHTHEM TypDH3Ma CYILECTBEHHO BO3-
pocyia posib TypucTcKuX KapT-cxeM., Cnenuduka Takux KapT, 60jb-
uI0e pasHooOGpasue TeM, KOTOpPBIe MOTYT OBITh HAa HHX OTPaXeHBI,
HeoOnYafiHO INHPOKHE KPYr moTpebHTeNel pasHOro BO3pacra, ¢ ca-
MbIM pa3HLIM YPOBHEM 3HAHMI— Bce 3T0 TpefyerT GOAbLILOH PabOTH
Haj HX COLEpXKaHUEeM H o(opMeHHEM.

ComepxkaHue TYpPHCTCKOH KapThl-CXeMBl AOJ2KHO OBITL JOCTa-
TOYHO [OJHLIM, HO €e3 IeperpyskH H3JHIIHKEMH CBEACHHSIMH.
Kapra posoxHa OHITH XOPOWIO UHTAEMOIl, HAIVIAAHON, BHIPA3UTEIb-
HO#l W KpacuBod. HarnsgHoe wuszobpazkenune MO3BOJAET TYPHCTY
MeHblIe ofpamaTrbcsi 3a CHpaBKaMH K Jereszie, a xpacora opopm-
JIEHHs, HapALy C 3CTETHYECKHM BO3IeHCTBHEM, SBJISETCs XOpOLIeil
peRJIaMOf TYPHUCTCKOH KapTorpadHuecKod NpPOLYKIMH.

Odopmaenne ruaporpaduy 3aBHCUT OT HA3HAUEHHS KAaPTHL.
Hanpumep, npu paspaboTke odopMJeHHsi cXeM BOLHBIX TYPHCT-
CKHX MapLIPYTOB HeOOXOAMMO NOOHBATbCS OCOGEHHO XOpOIUeH uH-
TAeMOCTH BOJHOrO MAapUIpyTa, BRGNS ero Ha IepBHi mian. Ha
0030pHEIX cXeMax HeoOXoAuMo u3beraTb HeOOOCHOBaHHOI'O BLIEJE-
Hus rapporpaduu. B sToM cayuae npuMmensercs HeGoJblIas ToJ-
MIMHA JIMHHUA ¥ MaJIOHACBLIILEHHBIH LBET.

[Tpu wnso0pakeHud HaceJeHHBEIX IYHKTOB HA TYPHCTCKHX Kap-
Tax-CXeMax HCIoJb3yeTcss OO0JbIIOe pasHoo6pasHue rpaduuecKHux
npuemoB. YacTo npuMeHsieTcss TPALMLHOHHLIE crocob ux H3obpaxe-
HHA B NJlaHe W NyHcoHaMH (puc. 154, a) (6Ge3 oxpacku HJH ¢ OKpa-
CKOf BHYTPH 3HaKa), a Takxke YCJOBHOe mjaHoeoe (puc. 154, 6)
HJaH  mepcnekTuBHoe  (puc. 154, 8) wu3ofpakeHue HaCEJIEHHOTO
nyuxra. Ha psiie  TYpHCTCKHX CXeM NpHMEHsieTest  KapTHH-
Hoe (puc. 154, r), MHOrokpacoYHoe H300payKeHue HaceseHHBIX TyHK-
TOB.

YenoBHbIH 3HAK AOPOr TAKIKE IPOEKTHPYETCs [0-Da3sHOMY B 3a-
BUCHMOCTH OT Ha3HAaueHWs KapTohl-cXeMbl. Tak, Ha MapWIPYTHHIX
JIOPOXKHBIX CXeMaxX MOPOTH ABJSIOTCA OCHOBHBIM 3JIEMENTOM COJEp-
Aanuns, cjaeloBaTeNbHO, M HX OQOpPMJEHIE JOJKHO OHTh Gosee
GpOCKIM,

Ha cxemax muoro uasnauendst AOPOTH HOJIKHBL XOPOLIO YH-
TATLCS, HO BBHIAGNSITL UX 1a NepBbifl maan ner neoOGXOAHMOCTH (CM.
puc. 154, 6, 8). PucyHox ycqoBHOrO 3HaKa QOPOr, TAK Ke Kak
#  OCTaJbHBIX YCJAOBHBLIX o003mauennii, HoJkeH OLITL BBINOJIHEH
B obuleM cTuje opopMIeHHst cXeMbl. Ecn cxema odopmiena B 3KH-
sonucHoM ctujie (cM. puc. 154,2), To Kesesuble ZOpOrH H3o6pa-
AKAIOTCT B BHIAE PEJbCOB, TEPECeUEHHBIX 1uTaJaMi, a aBTOMOOHJb-
HEle JIOPOTH — ABYMS NapajsedblsiMi jgunusmua. Ha cxeme, rie
lacejelnble NYHKTBL TOKa3aHbl IYHCOHAMH, & Pelbed — OfHOLBET-
HOH OTMBIBKOH (MJIH TOPH3OHTAJAMII), 2KeJe3Hble LOPOTH JLaioTCs
TPAfMUHONNO, JBYMsI JIHHISIMH C 3a/uBKOH B Ilaumleuky (cM.
puc. 154, a), a aBTOMOGUIbUBLIE — IABYMS HJIH OZHOH JHHHEH.
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TypHcTCKHe KapThl-CXeMEl OTJHYAIOTCA OOJbLIINM MHOrooGpa-
3ueM TNpHMeHsIeMBIX cIoco0oB odopMienns peibeda. lanpumep,
Ha 3apy0exHBX KapTax LIHPOKO NPHUMEHseTcs n300pa¥Kelne pefib-
eba TOPH3OHTAMSIMY, THIICOMETPHYEeCKOH OKpackoil M MepCleKTHB-

Prin) Tai ‘.
=c)

ﬂKu/yp'-Ea,aﬂ","f"

Puc. 154. @parMeHTsl TYPHCTCKHX CXEM:
a— no aBTOHOMHBIM pecunyGauxam IloBo/kbs; 6 — OpenGyprckas o6aacts; 6 — Osepo He-
cuik-Kyab; 2 — MockBa — Kues (MapupyTHas cxema)

HEIM 3KHBOIIHCHBIM pHCYHKOM. Ha oTedyecTBEHHLIX TYPHCTCKHX Kap-
Tax-cxeMax peJbed H300paxKaercss OTMBIBKOH, IHICOMeTPHUECKOf
OKPACKOIl, IePCHeKTHBHEIM pHUCYHKOM, IIOCTPOGHHBIM IO IpHH-
numny GJIOK-AHarpamMM, pexe — FOPH3OHTaNsAMH. TOT HiH HHOH crio-

308



co6 u3o6pakeuns pesbeda BEIOHpPAeTcA B COOTBETCTBHM C HasHaye-
HHEM KapThl, ee MacluTaboM, XxapakTepoM peJbeda, crnocoboM H3ga-
HHA H, KaK yXe OTMeyasioch, B COOTBETCTBHH C OOLLEM CTHJIEM €e
oopMJIeHHU.

Boabmwioe pasHooGpasue rpadHuecKuX IPHEMOB H300parKeHHs
pPACTHTEJIBHOrO IIOKPOBA TaKiKe sIBJAETCs OCOOEHHOCTBIO TYPHCT-
CKMX KapT-cxeM. Jleca Ha HHX IOKasLIBAIOT 3eJIeHBIM (OHOM, IIa-
HOBBIM INTPHXOBEIM DHCYHKOM, MOJYIEPCHEKTHBHLIM IITPUXOBBIM
PHCYHKOM HEpeBbeB MHJIH B JAHAIIAOTHOM XyHOXKECTBEHHOM O(Op-
mieHud. IIBeT — OOBIYHO 3eJieHblH, 1O MOXeT ObITb H OJIHBKOBLIM,
3€JIEH0-CHHUM, CHHMM, uepHHM. Croco6 u3obpakeHus JecoB A0MKeH
YBASKBATLCS B COOTBETCTBHEH CO CIOCOO0OM H300pa:KeHUs pedbeda.
Hanpuwmep, miactuyeckuii s dekT OTMBIBKH pesbeda XOpPOWO yCH-
JHBAETCS CryIIEHHeM IOTPHXOBOIO CHJIYSTHOI'O pHCYHKA Jieca Ha
TEHeBHIX CKJIOHAX (CM. pHc. 154, 8).

OGBEKTH CHELHAJMBHOIO CONEP:KAHHA Ha TYPHCTCKHX CXeMax
[IOKA3bIBAIOTCS] O6BIUHO 3HAYKOBHIM crocofoM. 374ech MOXKHO BCTpe-
THTh BCEe BHJBI 3HAYKOB, HO HauboJiee YacTO NPHMEHSIOTCS HarNAA-
Hble, accouuupyiomuecs ¢ orobpaxaeMbiMH o6bekramHu. LlBer
3HAYKOB 3aBHCHT oOT o0mero odopMJeHHs KapThl, ee KOJIOPHUTA,
B 0CHOBHOM HCIOJIL3YIOTCS KPAaCHBIM M yepHLI uBera. Jlyulre Bcero
Ha SIPKOM IecTpoM (oHe UHMTAIOTCA KPYNHBle uepHble sHaukd. Ilnoxo
YATAOTCA 3HAaYKH, KOrja OHM BBINOJHEHB OAHHM LBeTOM C APYTrHMH
9JIeMEHTAMH, YaCTO BCTPedYaloLlUMHCS Ha KapTe (HampuMep, Kpac-
HEle BHAYKH CIEUHaJbHOT'0 COJNepXKAaHHs H KpacHBe xe JAOPOrH
M KPHIIIH JOMOB).

3HaKH TYPHUCTCKHX OO'BEKTOB OOBHUHO [1€YaTalOT N0 (hOHY KapTH,
[I03TOMY YHTAEMOCTh NPO3PAyHbIX 3HAUKOB XY2Ke, ueM 3aJuThIX. [Las
MOBBILIEHHS] YATAEMOCTH NMPO3payHble 3HAUKHM HYXKHO BHINOJHATh Ha
Gesom ¢QoHe, 3TO Ke OTHOCHTCS H K 3aJHTLIM 3HAYKaM KPacHOTO

HaceneHHsie KenesHble
MYHKT bl n0poru T ypbdase
Ce30HH bl Kpyrnoroauu-
S € | HoWt paboThi Derckue
® ® O
U —

o Y ®
Ja | =— $
Mﬁ | ®

Puc. 155. Bapuaurtel yC/OBHBIX 3HAKOB AJs1 O(GOPMIGHHS HA TYPHCTCKHX CXeMax
HACENEHHEIX NYHKTOR, XeJe3HbIX Aopor, Typ6aa
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usera, Ilpu wnafoXeHHH KDaCHOH KpacKm Ha UBeTHOH (ou oHa
CTAHOBHUTCS MeHee HACHILEHHOH, H 3HaK OyJeT UnTaThes Xy:xKe.
O6beKTH CHelHaNbHOro COLep:KaHus B COOTBETCTBHH C HX IIepBO-
CTeTIeHHBIM 3HAYEHHEM Ha KapTe JOJIKHBEI BOCHPHHHMAThCS B JIep-
BYIO Ouepefb. YJyuIlIeHHIO YHTAeMOCTH 3HAYKOB CIELHaJbHOIO CO-
JepIKaHUs CNOCOOCTBYET 3aKJ/IOUeHHe MX B KacCeThl (paMKH),
UMeIOIHe DasJHUHYI0 (OpMY.

K macrosimeMy BpeMeHH pelleH BOIpPOC 00 YHH(UKAI{HH yCJOB-
HBIX 3HAaKOB AJII TYPHCTCKHX cXeM. PaspaboraHbl ycjoBHble 3HAKIL:
obuiereorpacuyeckne, TYPUCTCKHX MapUIPyTOB, O0BEKTOB TYpPHCT-
CKOro 06CHy:KMBaHMSA, JOCTOIPHMeuaTeNbHOCTEH. ITH YCJOBHEIE
3HAKH NpPEXyCMAaTPHBAIOT BO3MOXKHOCTb O(MOPMJEHHS TYPHCTCKHX
CXeM KaK II0 THIY TONOrpaHUecKHX KapT, TAK U B XKHBOIHCHOM
crune (puc. 155).

I'naBa 24.

XYOLO)KECTBEHHOE O®OPMJIEHHE KAPT
U ATJIACOB

§ 114. IOHATHE O KOMIIO3HUIUH

KpoMe mrpuxoBoro, ¢boHOBOro # wWpPHGTOBOrO OGOPMIEHHSI OT-
JeJIbHBIE THIH KapT CONepXar JieMeHTH XyNoXKecTBeHHOro odopM-
nenus. Ilox xynoxecTBeHHBM 0QOpMJIEHHEM B JAaHHOM ciyyae IOX-
pasyMmeBaeTrcs Takoe o(opMJieHHe, IPH KOTOPOM Te HJHM HHble BHILHI
H300pa3HTENbHEIX CPEACTB NPHMEHSIOTCA Ha OCHOBE NPHMHUHIIOB
H306pasHTEJIbHOTO HCKYCCTBA, B YACTHOCTH peaJIHCTHYeCKOH KMBO-
nucu. [TogpoGHee 0 HHX cKasaHO B IM. 21 IpH pPacCMOTPEHHH CHO-
cofa HaTypaJ/JHCTHUECKOTO O(OpMJeHHsa Janimadgra.

XypoxecTBeHHOe OGOPMJEHHE HMEIOT, HaIpHMEpP, HEKOTOPHIE
yueGBble KapThl NPHUPOAHBIX 30H, TYPHCTCKHe KapTHl, Ha KOTOPBIX
H300paxkeHne JaHAwadTa LaHO B JKUBOMHCHOH Mallcpe, H MHOIHe
JIpyrue kapTel. KapTel, B 0(OPMJIEHHH KOTOPBIX HCIOJbL30BAIIL
MPUHIHIE H300pa3UTEeNbHOrO HCKYCCTBA, SBAAIOTCA CHHTE30M HAyKH
u  uckyccTBa. KakAymo H3 XynoxKecTBEHHO OGOPMJEHHBIX Kapr,
a TeM GoJsiee CepPHI0 HX HJIH aTJAachl, KpOMEe CYry00 YTHJIUTAPHLIX
¥ 5PrOHOMHYECKHX Ka4eCTB, TAKHX KakK yAOOH®I dopMaT WK (asb-
LOBKAa, IPAaKTHYHOCTDb B 3KCIJIyaTAllHH H LDPYTHX, OTJHYAIOT €IHHBI
cTUNb OGOpMJEHHS, «CBOH» KOJOPHT KPAcoK H DAL APYrHX Xy/0-
JKEeCTBEHHBIX MpH3HaKoB. KpacuBo odopMieHHasl KapTa AN aTjac
IpHBJIEKAIOT BHHMaHHEe UHUTATENs, JOCTaBJSIOT 3CTETHUCCKOE YIOB-
JeTBOpeHHe MOJNb30BATHCA HMH.

XyrnoxecTBeHHOe oO(popMJeHHe KapT H aTJacoB He OrpaHHYN-
BaeTcst HCIOJIb30BAHHEM IIPHHIMIOB KHBONHCH. Kapra u ee KomIo-
HEHTH: JlereHfa, BPe3KH, PHCYHKH, PaMKa, 3aroJIOBOK H Jpyrie —
JOJKHE! OBITh KOMIO3HIMOHHO YBsI3aHBl MeXIy coloil 10 pasme-
PaM, pacIoJIOKeHHIO, IBETOBBIM COOTHOWIEHHAM. B pycckom mnepe-
BOJE JIATHHCKOE CJIOBO «KOMIIO3HIMA» 0003HAUAeT YNOPALOYEHHOE
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coellHHeNHe OTAeJbHBIX yacTefi B rapMOHHMUECKOEe leJoe, 4YTO sIB-
JISIETCST HEeNpPEMeHHBIM YCJOBHEM XYAOMXKECTBeHHOro odopMieHus
KapTorpaHyecKux IPOH3BeLeHHH.

DCTeTHUECKHM KpHTepHeM KOMIO3WLIUM CJAYXKHT 3PHTeNbHAas
OLEHKA ypPaBHOBEUIEHHOCTH OTAENbHEIX uyacTell ofiiero usobpaxe-
uud. PasMmelieHne pasJHUHLIX [O CONEPXKAHHIO H rpadHUecKOMY
HCTIOJIHEHHMIO [JONOJHHUTENbHBX MaTepHaJoB Ha MHOTOKOMIO3HIHOH-
HOM KapTe NOJIXKHO ORITh YAOOHBIM NIJIsl BOCHPHATHS €€ OCHOBHOTO
COJepXKaHHs] M CO3MaBaTh KakK OBl ee TeMaTHYeCKHI KOMMO3HIIHOH-
Helfi ueHTp. Ero MOryT coCTaBHTL, B YaCTHOCTH, OCHOBHAsS KapTa,
KapTa-BpesKa TOTO e COJep:Kamus, ux obuias Jerenjga. B cmolcre
XYIOXKECTBEHHOTO O(MOPMJIEHH O0BeRUHSIOUMM NPH3HAKOM 3TOr0
HEeHTPA MOXKeT CJAYXKHTh eIHHBI wWwpHdT AT MOLNHCH Ha3BaHHH,
o6urasi IBeTOBasy raMMa, OJHOTHNHBIE paMOuHBIE obOpamienus ¥u
APYTHE XyLOXKEeCTBeHHO-rpaduyeckue cpexctBa. JOmOJHHTEIbHEIE
SJEMEHTH KOMIIO3MIHH He JOJKHLI KOHKYPHPOBATH C [JIABHLIMH IO
APKOCTH OKPACKH, pa3MepaMm YCJOBHBIX 3HAKOB, DPHCYHKY IIpH(TOB
" T. I

B odopMieHHn H3gaBaeMBIX KapT MOKHO BBIJENHTH HECKOJLKO
THTIOB KOMITO3HLHOHHBIX peleHHH.

IlepBBI# THD KOMNOS3HILHHU

Kaprorpajguueckoe usobpakeHue 3aHHMAET BCIO NJOIAAL KapThHl
il OrpaHHYMBAETCH IPAMOYTOJBHEIMH paMKaMH: BHYTpelHeH, rpa-
nycnoif, BHewrHe#l. Jleremma xapTel pacrniojaraercss Ha cBOGOAHOM
MecTe 3a rpaHume#t oroGpaxaeMmoli Teppuropuu. Obmee odopmie-
IHe KapThl B 3TOM CJIyuae 3aKJIOUaeTcsl B BLIMOJHEHHU €€ 3aro-
JIOBKa XYAOMKECTBEHHBIM WIPHPTOM ¥ OpHAMEHTANbHOH pPaMKH,
KOTOPBle MPHAAIOT KapTe 3aKOHYEHHBIH BWA M CAyXKaT ee yKpalle-
HHEeM.

PasHoBHAHOCTEIO TAKOH KOMIIOBHUHMM $BJISIETCS BapHaHT, TpH
KOTOPOM Kaprorpaduueckoe H3oOpazkeHHe OrPAaHHYHMBAETCSI TOJBKO
BHYTpeHHeH paMKOH, a BHeWIHss M rpajiycHas orTcyrcTBylor. Ouud-
pOBKa MEPHAHAHOB W napajjienefl mpu 3TOM faeTcs npsamo no dony
n3obpazkenus. Kpome TOro, 3a cueT COCEIHHX TEPPUTOPHH AeNaioTcs
NPSAMOYTrOJbHBle BEIpE3bI, B KOTOPHIX pPAa3MeNiaroTcsl 3arojoBOK
KapThl, Jerenpa u 1up. [lpuMepaMu Taxkofl KOMIIO3HIIMM CJY¥XKAT
«AnmuHucTpaTHBHAn KapTta» u «®Dusuueckas xapra. [losesHue wuc-
Konaemule» B Atsace SIkyrckoit ACCP, 1981 r., crp. 8, 9.

Bropofi THII KOMONO3HILHHU

Ha MHOrHX TeMaTHYeCKHX KapTaxX BHYTPH PaMKH B SaBHCHMOCTH OT
KOH(HIYPaAlMH NOKAa3kIBaeMOH TePPHTOPHH COCEJHHe C Hell yuacTKH
YacTO HCHOJb3YIOTCA AJSI pPasMelleHHs Ha3BaHHus KapTe, ee Je-
renjibl, Npoguaest, auarpamm, TaGaHL, NOTOJHUTEJLHLEIX KapT-Bpe-
30K pas3JMYHOTO COAEPIKANHS, PUCYHKOB, dororpadnil, noscHUTENb-
HBIX TeKCTOB. Bech sTOT KOMIJIEKC ofpamisiercs obuied pamkofi.
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TpeTHHA THD KOMNO3HIHHA

Kaprorpajpuyeckoe nao6paxkeHHe He Bcerja OrpaHHYHBAETCA
paMkamu. Ha HeKOTOPHX KapraX, ocof0eHHO BXOLSINMX B aTiaacHl,
OHO pnaercs Jo o6pesa Jucra. [ononHuTeNbHBle NaHHBlE pasMme-
Ia0TCA 32 TPaHHLeld OCHOBHOH TepPHTOPHH. Takasg KOMIIO3HLHA
nejsecoofpasHa B HHTepecaxX SKOHOMHM Gymars, yMmeHblueHus ¢op-
MaTa KapThHl, NPUAAHHA el KOMOAKTHOCTH, 9YTO 0COOeHHO BaXKHO HJs
arnacos MaJoro ¢dopmara, Kaxk, Hanpumep, «l'eorpaduueckufl ar-
gac CCCP», 1984 r.

YUerBepTHH THND KOMNOSHIUHK

B psage cayuaer xaprorpaduueckoe n3obpareHue naercd Ha JHCTe
JUWL B rpaHunax usobpaxaeMoil tepputopuu. OcrajbHas wacTb
KapTel CJAYXKHT IBETHHIM (OHOM, HA KOTOPOM pasMelaloTcs IpouHe
KOMIIOHEHTH KapTH (Tak HasblBaeMas <IJIaBalollasgs KOMIOHOBKA).
Takas xoMmmosnuus npumenena B Atnace Skyrckoit ACCP, B uacr-
HOCTH, Ha reoJiornueckofi kapre (ctp. 10). Mexny wourypom u (o-
HOM OCTaBJSIIOT MPOCBET, KOTOPHIH MOAUEPKHBAET JHHHIO TPaHUIL]
H CJHYXKHUT Kak Obl PAMKOH KapThl.

IIgrw#t THD KOMIOSHIHH

Hacro B KOMIJIEKCHHIX aTsiacax ofuiee ohOpMJIEHHE KapT Ha OT-
JIGJbHBIX CTPAHHIAX MJIHM Ha pasBOPOTAX KOMIIOSHIHOHHO peliaeTrcs
N0 TPHHLHNY <«IaBalolleidls» KOMIOHOBKH, KOTOPYIO COCTaBJSIOT
KapTe B OJHOM HJH DasHHIX MacluTabax, TeMaTHUeCKH CBS3aHHBIE,
HO He CONOAYHUHEHHbIE, T. €. He pas/lesIfiolliHecss HA OCHOBHYIO KapTy
H JAONOJNHAIOIIEE ee KapTH-BPe3KH. IIpAMepoM cJayRaT KapThl
«JlexapcTBeHHHe pacreHus’» Macmraba 1:30000000 B Arxace
Ayrexkoft ACCP (ctp. 20) m xaptel MacwmraGos 1:15000000 u
1:30000 000 «IToceBHEle momaxu», «KpymHel porartsiil CKOT»,
«Jlomagu» B ToM ke Artnace na ctp. 30. Taxue KapTH HMEIOT paB-
HOe 3HayeHHe M KOMIO3HUHOHHO JOJIKHEI OBTb YPaBHOBELIEHH!
Mexny co6off M C IPYrHMH 3JeMeHTaMH O(hOPMJIEHHS.

KommosunnonHoe pemenye 0GILEro XYIOXKECTBEHHOrO 0hopMie-
HHSI KapTH C LeJbl0 YBA3KH €e OTHENbHEIX KOMIOHEHTOB B eIHHOoe
lejioe 3aKJIOWAGTCH B YCTAHOBJEHHM HX COPasMepHOCTH, COTJIa-
COBAHHOCTH H pallHOHAJbHOHN rpynnupoBKH. CpPencTBOM NpUBEIEHHs
K KOMHO3HIMOHHOMY eJHHCTBY KOMIIOHEHTOB O(DOPMJIEGHHSI CJYKAT
NPONOPLUHH, PHTM, CHMMETDPHS, KOHTPACT, HIOAHC.

[TpomopuusiMy Ha3HIBAIOT pasMepHble OTHOLUGHHS 9SJEMEHTOB
onuo#t ¢uryper. CopasMepHOCTh W TapMOHHUYHOCTb 3JIEMEHTOB He-
CKOJBKHX (HIyp OO6YCJHOBJIHBAET WX IPONOPUHOHA bHOCTE. Ha
KapTe NPONOPUHOHAABHBIMH MOTYT GBITh, HANPHMEp, NPSIMOYTOJb-
HEle PAMKH JIETEHIB B TAOJHIB CIPABOYHEIX NaHHHIX. Taro# Meron
noJfo6Hs yMeCTeH ITPH BEPTHKANBHOM ¥ TOPH3OHTAJILHOM HJCHeHHH
aucta kaptel. Ilopmo6Hble ApYyr APYTY NPSIMOYTOJBHHKH CO3LAI0T
3pUTeNbHOe BleuaTJeHHe HX efuHcTBa. OTMeTHM, 4TO Ha TypHCT-
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CKMX KapTaxX-CXeMaX BO3MOXKHO KDHBOJHHEHHOe dYJIeHeHHe JIHCTa
KapTH, ofycioBienHoe KOHHrypanuel mapupyra.

IIpaBuibHEIE MPONOPLHOHAJNBHEIE OTHOLIEHHS OTAENBHLIX dacTeH
coznawT sderr ux rapmonuu. CucreMa NMPONOPUHOHANBHEIX OTHO-
IIeHHH# HaXOJHTCS B 3aBHCHMOCTH OT psfa KOHKPeTHHX roxasare-
Jell ohopMmiasieMoil KapThl: ee popmara, KOHGHrypauuu naobpaxae-
MOH TEepPDHTOPHH, pPasMepOB HJLIIOCTpaunui, tabauum ¥ np. Paspa-
60TKa KOMIO3WIMH BBINOJHAETCS HA MakeTe KOMIOHOBKH. [lyrem
pPas3sMYHOrO pasMelleHHs uacTefl LOOGHBAIOTCS 3PHTENBHOTO BOCHDH-
ATHS KOMIO3HLHOHHON OOLIHOCTH HX B CHCTeMe TOPH30HTAJBHBIX,
BEePTHKAJbLHEIX, NHATOHAJNBHEIX W KPHBOJNMHEHHEIX UJeHEHHHl JHCTa
KapThl. OXHOBPEMEHHO YCTaHAaBJIHBAeTCS PHTMHUeCKas NOCAENOBA-
TEJbHOCTh wacrel.

PUTM CJAYXHT CPeJCTBOM VIOPSAAOUEHHS DACIOJOXKEHHA uacTel
KOMIIOSHIUHH, NPUBENEHHs HX K eRHHCTBY. IlpusHax pHTMa — 3aKo-
HOMEDHOe uepelNOBaHHEe OTAENLHBIX yacTel M MX XapaKTEPHUCTHK:
(opMBI, pasMepoB, OKPAacKH, H T. . IIpH PUTMHUHOM PaCNONONKEHHH
Ha ONHOM JIHCTe HECKOJNbKHX CaMOCTOSITENBHBIX MO COJAEPXKAHHIO
KapT OHM Kax Onl OOBERMHAIOTCS B €NUHYIO XYJLOXECTBEHHO-CMEIC-
JOBYIO CHCTeMY (TeMaTHUeCKH-KOMIO3HIMOHHBIH LEHTP), HO B TO
e BpeMst Oocralorcst 060cOo6AeHHBIME YacTaMH. PuTMuyeckas CBSISb
OTAENbHBIX KOMIIOHEHTOB AaKUEHTHPYyeT BHHMaHHE Ha TJaBHHX U3
HuX. PHTMHUHOCTL HeOGXONHMa NpH pasMelleHHMH TeKCTa H HJJIIO-
CTpauuil Ha TYPHUCTCKHX cXeMax, TaOJHl, rpadHKOB H AHATDAMM Ha
SKOHOMHMYECKHX KapTax, NIpH O(OPMJIGHMH PaMOK KapT ¥ B paje
IPYruX CIy4yaes.

B pacrmonoxeHHM pasJHYHBIX MAaTEePHaJOB Ha JHCTe KapThl
HMeeT 3HaueHHe CHMMETPHUYHOCTh HJIH ACHMMETPHYHOCTh HX KOM-
nosunuH. CHMMeTpHUYHAs KOMIO3HLHS CO3JaeT BIeUATJICHHE ee
YPaBHOBCILIEHHOCTH, YCTOHUHBOCTH, acHMMeTPHUHAs — MPHAAET OU-
HAMHUYHOCTL U300paXKeHHI0 X MOMKeT OBITh NpPUMeHeHa, HanpuMep,
Ha KapTaxX BOeHHBIX pmeficrBuil. CHMMerpuuHasi, ypaBHOBelIeHHAs
TPYNIHPOBKA KOMIIO3HIHOHHBIX yacTefl KapTH MOKeT GHITh MOCTPO-
eHa Ha OCHOBe OOBeIHHEHHS WX B TeOMETpHUEeCKHe (GUIYDPH: Tpe-
YrOJIbHYK, KBajapaT, TNPSMOYTOJNBHHK, IO YTJIaM KOTOPEIX pasMme-
JIAT  OTAeJbHble YAaCTH KOMIO3UNIHYM. PaBHOCTODOHHHE WM
paBHOGeAPEHHHH TPEYrONMbHHKH C OCHOBAHHSIMM B HHXKHell wacTH
KapThl M KBaApaT CO3LAIOT YCTOHYHBYIO, YPABHOBEINEHHYIO H CHO-
KOHIYI0 KOMIO3HINIO, KaX/asl YaCTh KOTOPOH BOCHPHHHUMAETCS Kak
paBHOLEHHAS APYTHM. BBITAHYTHI CHH3Y BBEPX NPAMOYTOJLHHK —
burypa MeHee ycTOHUHBAs, W NJIA YDPABHOBEUIMBAHUS OTHENbHBIX
vyacTel, PacrosoXKeHHEIX B ero BepUIMHAX, MeHbIIWE CHAEIYyeT pas-
MelaTe jJajbllie OT LEeHTPa TSIXKEeCTH BCeHl KOMIIO3HIHH M PHTMHYHO
¢ 66mbmrMu (puc. 156).

Konrpacr w Hioanc —rpamaumuu OTHOUIEHHH ONHOPOJHBIX Ka-
yecTB uyacTeft KOMNOSHHHH: pa3MmepoB, (opM, NPONOpuMi, IBera.
Banaromaps KOHTpacTy H HIOAHCZM TOHKO IPOSIBISIETCS XYyHOXKe-
CTBEHHAS BHIPA3UTENbHOCTh KoMmosuuun. KouTtpacTHble pasamyus
YCHIHBAIOT OCOOEHHOCTH OTAEJbHLIX gacTell ¥ 06OCTPSIOT BOCIIpHSI-
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THE KOMIIO3HLIMH B ILIeJIOM, AeJaloT ee eAMHCTBO 0oJiee BHeuaTJsio-
uuM. HioaHen nepefaloT HesHauuTesNbHBlE Da3jHyuA B CBOHCTBAX
orlenpHux yacred. Hioancel B ¢opmMe H pasMepax NO3BOJSIIOT M3-
BexkaTh MOHOTOHHOCTH B IIOCTPOEHHMH KOMIO3MUKH. HioaHcH 1Bera
CJIyKaT CPeJCTBOM HEeHABASUMBOrO OObeNMHEHHS TeMaTHUECKH CBSl-
3aHHBIX 9acTell KOMIIOSHUHM, a TaKk:Ke CPeJCTBOM YCTpaHeHHs IBe-
TOBOrO OAHOOOpasus. HecmoTps Ha Majble pa3M4Hs, HIOAHCH
JOJIKHBEl YETKO BOCIPHHUMATHCS.

3puresnbHas yPaBHOBELIEHHOCTb OTHAENbHBIX YacTeil, WX 1pomop-
I[HOHAJBHOCTD, COPA3MEPHOCTh, PHTMHYHOCTb, H CHMMETPHs B pac-
TOJIOKEHHH, KOHTPACT M HIOQHCHI CJYXKAT CPEACTBOM OCYIIECTBIICHHUS
OCHOBHOI'O MPHHIMIA KOMMO3HIMM — YETKOT0 BHIENIEHHS TNIABHOTO
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Puc. 156. YlpuMepnl KOMIO3HILMIL:
a—ypasnonemeﬂﬂaﬂ CHMMeETPHMYHAA ycroﬂlmeax: 6-—ypanHoBemeHHaﬂ CHMMETDHYHasd He-
ycToAuMBas; & — HeypaBHOBellenHlas, 2 -— YPaBHOBELICHHAS; @ —— acuMMeTpHuHag  JAHHA-

MHYHAR

cofepKaHus KapThl. COGNIOEHHIO TOTO NMPHHUHIA CIOCOGCTBYET
pasHOIJIAHOBAs TOHAJbHAST KOMIO3MIHMsA, NOCPEACTBOM KOTODOIl
TJIABHBIE SJIEMEHTH O(OPMJIEHHS BBIAENAIOTCA YCHJIEHHBIMH TOHAMY,
a BTOpOCTENeHHEIE — OCIa6eHHBIMH.

§ 115. 02OPMJIEHUE PAMOK KAPT

Hau6osiee npocThiM ohOpMIIEHIEM KapThl PaMKofl sBJjsercs oGpaM-
JeHye ee ONHON HJIN HECKOJbKHMH NPSMBIMHE JHHHAMH. Ha Hexkoro-
DHIX KapTax mapajjelbHble JHUHHA DaMKH CO3JalT sddext
06beMHOCTH, UYTO MOMKHO CYUMTATH OJHHM M3 BAPHAHTOB XyJAOXKe-
cTBeHHOTO O(OpMJeHHs. B OCHOBe XyJIOXKECTBEHHOrO OGOpPMJEHH:
paMoK GOJILUIHHCTBA reorpa@uuecKux KapT JexaT 3aKOHOMepHOCTH
TIOCTPOEHUS IJIOCKHX JEHTOYUHBIX OPHAMEHTOB.

OpHamerTbl — 3TO Y30DPHl, PHCYHKH KOTOPHIX XapaKTepH3YIOTCs
PUTMHYHOCTLIO, CHMMeTpHefl pacrnojiokeHHust H COPa3MePHOCTBIO CO-
CTABJAIOMMX UX 3JeMenToB. OpHaMeHTH MOLYT COCTOSITH M3 pas-
JUYHOTO BHIA JHHHH, TeoMeTpHuecKHX Guryp, u3o0paskeHHH Ha
IPUPOJLHble MOTHBH (L[BETOB, JIHCTHEB, BeTBeH, PHCYHKOB JKHBOTHBIX
u np.— puc. 157). CyuecrByeT 24 BHAA JEHTOUHBIX CHMMETPHUHBIX
y30pOB H 7 BHIOB OPHAMEHTAJbHEIX GOPAIOPOB *, MPHHUHI MOCTPOC-

* HQ[}/ﬁHW{OB A. B., Konyux B. A. CamMeTpust B Hayke u Hckyccrse. M., Hayxa,
1972.
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MOJb30BAHHEM OPHAMEHTOB HAa MOTHB HAalHO-
HaJbHOTO y30pa (6)

Rexoxaxo=atomy
A T T T T T L T T

Puc. 157. OGpasusl opHaMeHTOB (4), mpHMepHl
odopmaenHss PaMOK H 3aroJIOBKOB KapThl C Hc-

HHSI KOTOPBEIX MOKHO HCHOJIb30BATb JJsi 0OPMJeHHsT PaMOK KaprT.
Kak orzenpHHE AeTaNH IJs paMOK MOTYT GbITh IIPHMEHEULl Opla-
MEHTHI, BIIHCAHHEIE B KPYT.

ITono6HO OpHaMeHTaM, IO TeXHHKe HCHOJHEHHS pPaMKH KapT
MOIyT OHTb IITPHXOBEIMH (C BRJIIOYEHHEM 3aJHBOK) H I[OJYTOHO-
BLHIMHM, & MO IBETY — aXPOMATHYECKHMH, XpPOMATHUECKHMH H KOMOH-
HUPOBAHHBIMH.

Jas paMOK TNpeANnOUTHTENLHO 6paTh MaJaOHACHILEHHLIE 1BETO-
Bhle TOHA. YHCTBHE uBeTa AOMYyCTHMO NPHMEHSTbH AJS HeOOJABLLINX
¢uryp. He cnenyer nenath paMKH CJIMIIKOM NMECTPHIMH H JONYCKATh
peskuit KouTpactT MexAy o6uiMM (OHOM paMKM H ee ajJeMeHTaMIU.
XynoxecTBeHHYIO 1eHHOCTb IpeJcraBiseT O(opMieHHe pPaMOK.
yBfi3aHHOe ¢ comepxXaHueM KapThl. OHO MOMKeT GBITh BBIPAXKEHO
B HAIMOHAJBLHEIX MOTHBAX OpHaMeHTOB (cM. puc. 157), ucnonb3osa-
HUH 3MGjeM u rep6oB pecny6suk. CBssb oQopMJIeHHS pPaMKU
C TeMaTHKOH KapTel oOecneuHMBaeT CHocob «kacceTs. B pucoBaH-
HOM OpHaMeHTe KAaCCeThl MMEIOT BMJI MeJajbOHOB, OKOHTYDEeHHBIX
BHHBETKOH HJH pamkofi. B kacceTsl 3axamogamT H300paKeHusd,
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COOTBETCTBYIOILIHE TeMaTHKe KapThl: NeH3aKH, CIOXKeThl pEeBOJIOILH-
OHHBIX HJIH BOEGHHBIX COGLITHH, CTPOHTEJ]bLCTBA H T. M.

Hust opopMieHHsT pPaMOK, He CBH3AHHLIX C TeMaTHKOH Kapr
M CJYXKAUIHX JUIIb XYHLOKECTBEHHBIM YKpAaLUeHHEeM, MOXKHO HCIIOJb-
30BaTh 9JIEMEHTH KJIACCHYECKHX OpHaMeHTOB (pHc. 158), K KoOTO-
PHIM, B YaCTHOCTH, OTHOCATCS: MeaHJIpHl — 3Hr3arooGpasHbie HOB-
TOPSIOIHECsS Y30pPHl TEOMETPHYECKOro XapaxTepa, TOPCaibl —
NJeTeHHe MOSCKH, O6ychl, HMHOBKH, TJeTEHble JIEHThl, HOHHKH —
9JIEMEHTH OpHAMEHTA, UMEIOUIHe BHI YCEUeHHBIX SIHIEBHANBIX KpH-
BBIX C OKAHTOBKAMH H NMEPEropojkaMy MeKIy co60H, THCThS aKaHTa,
XapakTepHBle KPACHBOM H3PE3aHHOCTBIO M CKJIAJUATOCTHIO CBOUX

=
k=]
»
[¢]
o
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AranToBbIA NUCT

Meanppsl

Puc. 158. DaeMeHTH K/JIACCHYECKHX OPHAMEHTOB

XymoxecTBeHHE € WPHOTH

Js mopamucelt Ha3BaHHH KapT, NPEEMYLUECTBEHHO HACTEHHLIX, IPH-
MEHSIOT XyJO3KeCTBEHHble 3aT0JOBOYHBIE HIPH(TLI, 3JeMeHTH OYyKB
KOTOPHIX HMEIOT YKpaIIeHHUs, NPHJaiollHe MM KDPaCHBLIH HapsIHBIH
Bug (puc. 159). Pucyrox OykB XyAOXKECTBEHHBIX WIPHPTOB MOXKET
ObITh OpPHAMEHTAJbHBIM, (HIYDHLIM, THIH3HPOBAHHBIM, HampHMeEp
NoJ ApeBHECJAaBSHCKHH, MPYSHHCKMH W Ap., & O TeXHHKE HCIIOJIHE-
HHES — [ITPHXOBBIM, NOJYTOHOBLIM, OJHONUBETHEIM HJIH MHOTOKpPacoy-
HeM, Bosmoxuo KoMGuHHpoBauMe 3THX ¢opm. Ouepranus OyKB
HEKOTOPHIX XYHOKECTBEHHBIX WIPHPTOB MOTYT OBITH CPABHHTEJbLHO
IPOCTHIMH, a BHyTpeHHee HX YKpallleHHe — CJIOXKHBIM, aXypPHLIM.

B Hacrosiliee BpeMs BHIIOJHHTL 3aroJIOBKH KapDT XYHOXeCTBel-
HBHIMH IIPUGTAMH MOXKHO C NOMOUIBLIO (OTOHAGOpA HJIH CYXHX Nepe-
BOAHBIX H306paxkeHuil. OHH MO3BOJAIOT IOJHOCTBHIO HCKJKYHTh
TPYAOEMKYIO PYKONHCHYI0 DPaboTy mo BHUEDYHBAHHIO WIPHDTOB,
a KpoMme TOro, ofecneydBaioT aGCONIOTHYIO HIEHTHYHOCTb PHCYHKA
OJHHX ¥ TeX 3Ke 6YKB B cyoBax. [IpH cosialnu HOBHIX XyA0XKeCTBEH-
HBIX IPHPTOB HX OpHaMeTa/bHble YKPALIEHHsT MOXHO CKOMIIOHOBATh
U3 OTAEJbHBIX SJIEMEHTOB CYHIECTBYIOUIHX, NOJb3ysch TEMH IKe
cpencrtBaMu. I1poeKTHPOBAHHE OPHIHHANBHBIX WPUPTOB, XYLOKECT-
BeHHOE O(OpMIIEHHE KOTODBIX CBS3aHO C COAEPIXKAHMEM KapThl H
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BK/IIOYAET HECTAHIZAPTHBIE y30pBl, sMG/IeMbl HJIH PHCYHKH, TpeGyer
NepPBOHAYAJIBHOIO PYKOITHCHOrO UX HCIOJHEHHS.

OBJlajieHne TEXHHKOI BHIUEPIHBAHUS XyNOKECTBEHHEIX WIPH(TOB
peKOMeHAYeTCsi HauaTh ¢ KONMPOBAHMS HX M3 alb60MOB 00pasuLoB
H H3YYeHHsI OpHAMEHTAJbHBIX DHCYHKOB. B mOCIENyIOIIEM MOXKHO
nepefiTH K KOMOHHHPOBAHMIO PHCYHKOB JBYX-TpeX WIPH(TOB C He-
KOTOpPOH MX mepepabOTKOIl M BBLINOJHEHHEM HOBOIO OQOPMJIEHHS
B 3aJlyMaHHOM CTHJIe. XOPOIIO OCBOMB TEXHHMKY BLIIOJHEHHSA XyHO-

A BIdIHMDO

PCYVXaD

Puc. 159. OGpasusl XyLOXKECTBEHHBIX WIPHPTOB

JKECTBEHHBIX IIPH(TOB, NMPHCTYNAIOT K CAMOCTOSTENLHOMY MPOEKTH-
POBaHHIO OPUIMHAJBHBIX (OPM GYKB H HX BHYTpPEHHero yKpalleHHS
B OTpeJeeHHOM CTHJIe, HCIOJb3YsT MOTHBBEl PA3JIUUHBIX ODHAMEHTOB.

§ 116. O®OPMJIEHHE ATJIACOB

OdopmMaenne aryacoB BKJOuaeT B cefs pa3paboTKy ero o6nema
(xoauuecTBO KapT), (Gopmara, nepemnsieTa, THTYJbHLIX JHCTOB,
XyJLoxKecTBeHHO-rpaduueckoro cTuAsf H Ap. IIpu mpoexTupoBauuu
oopMJIeHHUS aTjgaca HeoOXOLHUMO NMOMHHTbL, YTO OH NPEACTABJAECT
co6ofi He MeXaHHuUecKHii HabOp pa3NMYHLIX reorpadHUecKHX KapT,
3aKJIOYeHHBIX B OOWMH TepemJieT, a CHCTEMY KapT, OpraHHuYecKH
VBSA3AHHBIX MeKJAy CcOOOH pPa3IHYHBIMH YCJIOBHUSIMM, B 4acTHOCTH,
cnoco6aMy XyJoKecTBeHHO-rpadHUecKoro ohopMIeHHUS.

DnemMenTts BHeWHero oQoOpPMIEeHHsT aTaacoB

DyTasip — NPeNOXpaAHHTEIbHAS KapTOHHAST WM TJIACTHKOBAs KO-
po6ka n4JIsi XpaHeHHs aTjaca KalHTaJbHOrO, IEeHHOTO H3LaHH.
Odopmaernnem ¢yTaapa cayxarT OTTHCKM HJIH THCHEHHS 3MOBJeM,
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cuMBoJioB. Cynepobiroscka — GyMaxkHasi HJIH TJIACTHKOBAS NPENO-
xpanurenpHas obeprka aryiaca. OQopM/eHHe CylepoOIONKKH HOCHT
pekJaMHBIH XapaKTep H JOJXKHO OTJIHYATLCS OPHIHHAJNLHOCTLIO
rpadpHuecKUxX 3/AeMEeHTOB, HX KOMIIO3HIHEH, SPKOCTbIO ¥ OPOCKOCTLIO
kpacox. OBJ0KKa — INOKPLITHE MAJI00OBEMHBIX aT/1aCc0B, H3IOTABJH-
BaeMoe U3 IJIOTHOH OyMaru, Ha KOTOPYIO B OTAGJBLHEIX cAydasx Ha-
T[PECCOBHIBAIOT NJEHKY. [lepenser — NOKPLITHE KalHTaJbHEIX aTJa-
coB Gosblioro o0beMa, BHINOJHEHHOE K3 XKapTOHA, OKJEeeHHOro
TKaHblO, NePMAaTHHOM, IJACTHKOM W ApyruMu marepuasnamiu. Ilepe-
MJIeTHl MOT'YT OBITb LENbHBIMH, Pa3’beMHBIMH, TBEPALIMH, MATKHMH,
o6pe3HbIMH HJH ¢ KaHTaMu. OdopMmiienre 06J0XKEK H IHepemieToB
aTJIACOB, BKJIOYAOllee €ro HasBaHHe, HOMep TOMad, H3AaTeNbCTBO,
sMmGJeMy, MecTO W roj BEIIYCKa, BBINOJHSET HH(OpPMAaIHOHHO-pe-
KIAMHYIO H XYLOXECTBEHHO-3CTeTHUeCcKyl OGyHKUuH. PDopsay —
cKpemJsiomasl fetanb OGOPMJEHHs aTjaca MexIy IepeneToM
u GJoKOM KapT. B BuAe pasBepHYTOro JHCTa MPHKJIEHBAeTcs K BHY-
TPeHHell CTOpPOHEe KPHIIUKK IepelJeTa H YacTHYHO K KopewKky. Odop-
MJyieHHe Qopsala 3aBHCHT OT TEeMATHKH arjlaca W MOXKET OBITh
TOHHPOBAHHBIM, C THCHEHHEM, C CHJIYSTHEIMH H ADPYrHMH H300paxe-
HuaMu. Kanras-— oTpe3oK TecbMbl, KOTODHIH NpHKJeHBaercs K 06-
pe3aM KOpellKa araaca, 4TOOH NpOoYHee CKPENUTb er0 JIHCTHL H IIPH-
IaTh 3aKOHUeHHBIH M aKKypaTHBIH BHA neperery. HapyxHbll
YTONIIEHHBIH Kpall xanTaja IO LBeTy JOJIKEH COYeTaTbcsl C Iepe-
TIJIETOM.

DneMeHTH BHYTpeHHEero odhopmMJaeHHS aTnaca

AganruTys — 3arsiaBHasl CTpAaHHLA, KOTOPAsi paclojiaraercs nepej
OCHOBHBEIM THTYJBHBIM JIHCTOM B KauecTBe LOIOJIHHTENIbHOIO AEeKO-
PATHBHO-KOMIIO3HIHOHHOIO s/ieMeHTad. [Ha aBaHTHTYJIe pPasMelaorcs
u3faTenbckKasi Mapka, sm6jieMa, INOCBAIUEHHe, JIOBYHT, snurpad.
Oc¢opmienre aBaHTHTYJAA NOAUYEPKHBAeT oco00e 3HaueHHe aTaaca
naHHoro wamaHus, THTYJbHHHN JHCT — CTPaHHIA arjaca, coLepiKa-
mas MmoJIyio TEKCTOBYIO HHQOPMAIHIO O HeM: Ha3BaHHe, MOADPAs-
JellelHe Ha TOMA, pa3fesybl, YacTH, HaHMeHOBaHHe H3JaTeNbCTBEA,
rog M Mecto BeImycka. Ha o60OPOTHOH CTOpPOHE THTYJABHOTO JIHCTA
YacTO YKa3LIBAETCS COCTaB HCINOJHHTENEH ¥ OTBETCTBEHHBIX JIHIL
JIjisi MHOTOTOMHBIX K IOOHJIEHHEIX M3JAHHH XapaKTepHO NpHMeHeHHe
pacnamHOro THTYJABHOTO JIHCTa C PAa3BOPOTOM B YeTHIPE CTPAHHILHL
Ha mnepsoii moMmemaercss H3JaTeJbCKasi MapKa MJIH smurpad, Ha
BTOPOH (KOHTpTUTYA)— OOIIAS XapaKTePHCTHKA H3MaHHs, a B He-
06XONMMBIX cJydasx — THTYJ Ha HHOCTPAHHOM fA3bIKe, TpeTbio cTpa-
HHIly 3aHHMaerT OCHOBHOMN THTYJI, @ Y4€TBEPTYIO — BBHIXOJHLIE JaHHbIE.
BosmoskeH BapwaHT odopMJeHHS, NPH KOTOPOM IepBas U IMOCJe/-
HSIS CTPAHUUBLI THTYJABHOTO JIHCTA OCTAIOTCS YHCTBIMH. [l71s yueGubIx
aTNaceB TUTYJBHEIH JIHCT 4acTO COBMelllaeTcsl ¢ OOJIOKKOH, a BLI-
XOIHbBle JaHHLIe pasMeIlaroTcsl Ha ee ToOcaefHell cropoHe. B xamu-
TANbHEIX H3LAHHSIX aTNacoB Mepell KaxKIBIM PasiesioM IIOMeLlaioT
WMYYTUTYA, HA KOTOPOM JaeTcs HasBaHHe pasjiena H [ONOJHHU-
TeJbHEIE CBEeNEeHHsI O HeM.
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OdopmaeHne THTYAa, ABAHTHTYJNA, WIMYUTHTYJa -—B OCHOBHOM
wpudrosoe, [IpumeHsioTes ¢oroHaGopHbEe H PYKOMHCHO-XYA0XKe-
CTBEHHBIe WIPHGTH. MOryT GBITH HCMOJbL30BAHLI TAKXKe AEKOPATHB-
Hple BJIEMEHTH: pPaMKy, 3MOJeMbl, (DOHOBBHIE MOMJOXKKH, IBETHELIE
nons u Ap. MHorna B oOpMJIEHHH aT/JacOB HCIOJb3YIOT 3arJaBHYIO
CTPAHULY — PPOHTUCALC — 3TO XYLOXKecTBeHHad HJNIOCTpauus, ne-
pepamouias FJIaBHYIO HAEI0 CoAep:kaHus arjaca. ®poHTHCIHC pas-
MemaloT Iepes aBaHTUTYJIOM HJH Iepej OCHOBHBIM THTYJIOM Ha Of-
HOH CTpaHHUE, OCTABMASS O60POT YHCTBIM, YTOOH IPEJOTBPATHTDH
NPOLABJINBAHUE JIMIEBOrO H300pa’KeHUsI MM IPOCBEYMBAHHA DPH-
CyHKa Ha o6opoTe.

Ha ponosnuTeJbHBIX CTpaHMLIAX aTJjaca IOMeIaloT TabJuiLy
o6UIMX YCJIOBHEIX 0GO3HAYeHHH, yKasartesnr reorpaduyeckux HasBa-
HHH, CIPaBOYHO-CTATHCTHUECKHEe NaHHBIE, OrJaBJeHHe H JAD.

O6bemu popmararaaca

Bo rHemHeM odopMJeHHH aTiaca CYUIECTBEHHOE 3HAUeHHe HMeIOT
ero pasMmephl: JJHHA, IMHpHHA B ToJiuuHA. IIpH OAHOM U TOM Xe
ofbeMe 3TH BeJHYHHEI MOTYT HaXOAHTLCS B PAa3JHYHLIX COOTHOLIE-
uuaX. Eciyu OHM TaPMOHUYHLI M NPONOPUHOHAJNBHEL, TO aTJac NpHO-
OperaeT KpacHBYlo, YAOGHYIO JUisl n0Ab30BaHust dopmy. ITpakTuko#
YCTaHOBJIEHO, UTO IJis YROOGCTBA MOJB30BAHHA TOJIIHHA aTjaca ue
JIOJKHA NPEeBBIIAThL 1/3 WHPHHEEL.

Popmar arsraca —3To 1egeco00pasHble W MPOTOPUHOHANLHbIC
pasMeprl ero no jAjuHe W mupuHe. QopMarsl MOIYT OBITh yAJHHEH-
HBIMH 1O BEPTHKAJAbHOMY HANpPABJEHHIO, PACIIHPEHHBIMH — II0 rO-
DPH30HTAJBHOMY, KBaJpaTHHMH. Y AJHHeHHHH (Gopmar ynober mias
KaDMaHHBIX aTJ/lacoB, PacCIIMpPeHHBIH — A8 aTJaacOB alb0OMHOro
THINA C HJINIOCTPAUMAMH Ha CTPAHHIAX, KBajpaTHBIE — IJis HeKo-
TOPBEIX HACTONBHEIX H3gaHn#. [IJs TrapMOHHYHOrO COOTHOUIEHUSI
CTOPOH aTjiaca MOXKHO HCHOJb30BATL IPOTOPUHUH 30JI0TOrO CEUeHHS,
npubJiHXKeHHOe 3HAYeHHe KOTOPOrO BLIPAXKAIOT OTHOMeHHs 3:5:8,
u np. Ilpu aTom Heo6XOJMMO YUYHTHIBATh, UTO (OPMAT atiaca 3aBH-
CHT TaK¥Xe M OT KOHHTypauun H306paxkaeMofl TEPPUTOPHH.

ITons crpaHuuy arnaca NpefOXPaHSIOT OT TNPEXKAEBPEMEHHOro
M3HOCca KapThl, CAYKAT 3aBEPHIAIOMINM 9JIEMEHTOM HX XYXOXKeCcTBeH-
Horo oOpMIIEeHHs, cIOCOOCTBYIOT BLIDA3UTENILHOH Iepemade conep-
xauua. Pasmepsr mosefl: BepXHEro, HUXKHEro U GOKOBEIX — YCTAHAB-
JIUBAIOT C YUETOM THIIA aTjaaca, ero ¢opmara, TpeboBanuil KOMIO3H-
uun. Taxg, nnas KapT HACTOJBHBIX aTJacOB YMECTHB! OOJIbILHE MOJf,
KOTOpble HOTOJNHAIOT HX O0paMJIeHHe W KOHUEHTPHPYIOT BHUMAHHE
Ha KapTrorpaduuecKkoM usoGpakeHHW. B umensx GoJbluedl KOMMaKT-
HOCTH INKOJBbHEIE ATJACHl H3MAIOT ¢ HeGoabIIuMH moasmu. Hekoro-
phle w3nanust atnacoB He uMmeloT noJeil. C yBenuuenneM dopmara
JOJKHBL! TPOMOPUHOHANBHO USMEHATHCS PA3MEPL OJeH KapT, 4TOOH!
He HapylwaJoch 3pUTEJLHOE DABHOBECHE MEXAY IJoumaanio H3obpa-
KenHa # nodssMu. C 3TOH XKe 1eNblo cjlelyeT YUIHTBIBATH YMeEHbIIe-
HHe MUIOmIaZM ToJefl 3a CYET pa3MeuleHHs Ha HEX Ha3BaHHA KapT,
TOMePOB cTpanvn (kosoHyupp) ¥ APYrHX 3JEMEHTOB,
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YBA)XAEMbIH TOBAPHII!

U3JATEJNBCTBO «HEJPA>»
FOTOBHT K NEYATH —

HOBBIE KHUTH

WJIbUHCKHUH H. 1.,
OBUPAJIOB A. H.,
$OCTUKOB A. A
POTOTPAMMETPHS

W OEMHOPHPOBAHHE
CHHMKOB:

YueGHHK 1JS BY30B
256 5. 1 p. 30 k.

KAJIAHTAPOB E. H.
OOTOTPAMMETPUYECKOE
HWHCTPYMEHTOBEJEHWE:
YyeGHHK A7 BY2oB

10 x. 35 x.

OcHOBHOe BHHMaHHE YIENEHO pPaccMoT-
PEHHIO TpobJeMbl H3YYEHHS CelbCKOX03fil-
CTBEHHBEIX 3eMe/h AHUCTAHUMOHHLIMH MeETO-
LaMH M pelieHHI0 HHXKeHepHLIX ¢oTo-
rpaMMeTpHUYecKHX 3a4ay [OPH 3eMJEYCTpPOil-
CTBE CEJLCKOXO03AHCTBEHHBIX NPeJNpPHATHIL
Janst obecnieyeHHs BO3MOMKHOCTH pellIeHUs:
3THX 3aJau 3eMJIEYCTPOHTENbLHBIMH Opra-
HaMH C HCHOJb30BAHHEM aspo- H KOCMH-
uecKoH ChEeMOK B yueOHHKe AAIOTCH HeoB-
XOJHMBIe CBefieHusi 1o ¢ororpaMMerpu,
H3MEePHTEeNLHBIM CBOHCTBAM CHHMKOB, H3ro-
TOBJIGHHIO (DOTOMJAHOB H TONONJIAHOB, MO
npubopaM H MeTofaM OOpaGOTKH CHUM-
KOB.

Jnst  CTYAEHTOB  3eMJICYCTPOHTENbHBIX
G aKyJbLTETOB CeJLCKOXO3fAHCTBEHHBIX BhIC-
LIHX YueGHEIX 3aBefeHHH.

(TTnan 1986 r, Ne 9)

Hsnoxenst Bonmpochl TexHH4YecKoll Mexa-
HHKH M NPHKAaJHOA ONTHKH NMPHMEHHTE/b-
HO X (oTorpaMMeTpHuecKHM mpuGopam,
pPaccMOTPEeHBl METOIBLl HHCTPYMeHTaJbHBIX
HecslegoBalKil u locTHpoBoK. Kpome Toro,
B KHHIe IDHBEJEHB HeoOXoAuMbIE CBeje-
HHA 00 HCHoJL3yeMblX B npufopax aHa-
Joro-uM(ppoBEIX  TpeoGpasoBaTensx M
CEeNLCHHHBIX CACASIHX CHCTeMax.

Jsift CTYeHTOB BBHICIUHX Y4eGHBIX 3aBe-
JeHH#  a3podoTOreoNe3HuecKol  CnenHanb-
HOCTH.

(Ilnan 1986 r., Ne 10)



NPUMEHEHHE
TEOJIESWUECKHMX 3ACEYEK,
MX OBOBUIEHHBLIE CXEMbI
U CII0OCOBBH MAIWHHOTO
PEINEHH S/

Bapan 1. W, Munxessu B. H,,

Monmuyk 0. B. u ap.
12 n. 60 k.

TIO®JHUH 10. C.

KOCMHUYECKAS
®OTOTPAMMETPH

IMPU U3YYEHUHU TIITAHET
W CITYTHHUKOB.

16 & 2 p. 80 k.

OcBellleHE BONMPOCH KMAcCHYUKANMH yT-
JIOBEIX, JIHHCHHBIX H JHHERHO-YIJIOBHIX 3a-
ceuek. [IpuBefieHI YKa3aHHs 0 BEIOXHEH-
WHX H OMACHBIX KOHOHTYDALHAX 3aceuex,
cnocobax HAX BHIYHCJIEHHSA, YPaBHHBAHHA H
OLLEHKH TOYHOCTH (C NPHMEHEHHeM Teo-
puil rpados). PaceMorpern ocorie cuy-
YyaH 3aceyek M OCOGEHHOCTH HX NpPHUMEHe-
HHSI, JAHO ONpelejeHHe CMELIeHHH TOueK
¢ ToMoibio 3aceyek. IIpuBefeHs npuMeph
NONeBHX  BBIYHCJEHHH,  YHUBepcalbHEle
aNropuTMbl H TPOrpaMmbl st o6paGoTku
M OIeHKH TOUHOCTH Ha DBM saceuex Jio-
Goro Buza.

Jns paGOTHHKOB re0[e3HYecKoro Mpous-
BOJCTBA.

(Mnar 1986 1., Ne 5)

[lokasauul OCHOBHbIE 3aBHCHMOCTH (o-
TOrPpaMMeTPHH NpH o06paboTke KOCMHYe-
CKHX CHHMKOB IJIZHET, MOJAYYeHHLIX Che-
MOYHLIMH CHCTEMaM¥ C PA3NHUHOH reoMer-
prelf moctpoenHa n3ob6paxcenuii. IlpuBe-
JeHEl HeOOXOAMMEIE CBEACHHSI H3 TEODPHH
noJjeTa KOCMHYECKHX annaparoB # obpa-
GOTKH pesy/bTaTOB H3MepeHuil mo cro-
co6y HAMMEHBIINX KBajpaToB. Vsnoxenmbr
cnoco6K  KOOPAMHATHOH IPHBASKH MaTe-
pHAJIOB KOCMHYECKHX SKCNepHMeHTOB, Pac-
CMOTPeHbl CHOCOGH NOCTPOEHHS ONOPHLIX
cerell Ha IuTaHeTax H CIYTHHKAX, YCJOBHS
HX TOCTPOEHHS M OIlEHKA TOYHOCTH. [Ioka-
3aHbl (hOTOrpaMMeTpHUecKHe CNOCcOGH IO-
cTpoeHHs KapT muaHeT. ONHCaHBI TEOPHS
H TpaxkTHKa (oTorpaMMeTpuyeckoli obpa-
GOTKH TEJIeBH3HOHHEIX TNaHOpaM, NoJydae-
MBIX C TOCafOYHBIX ANNapaTOB aBTOMATH-
YEeCKHX MEXIJIaHeTHRX craHuuf, Jlasn
OCHOBHEIE DEe3yJbTaTh (HOTOrpaMMerpHue-
CKOH 06paboTKH MaTepHaJOB ChEMKH C CO-
BETCKHX aBTOMATHUYECKHX MeXKIJIaHETHbIX
CTAHUHMIL.

Jsif payuHbIX COTPYIHMHKOB H HHXeHe-
poB, 3aHHMarOmHXcsl 06paboTKOf KOCMH-
YeCKHX CHHMKOB.

(ITnan 1986 r., Ne 1)
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