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TNPEONUCJIOBHE K MEPBOMY H3IAHHIO

Bropas uactb yueSuuka reowerpnu . [1. Knceagsa—ctepeorerpiia—noa-
pepriaach nepepaboTKe B TOM 3XC HaNPasJeH N, YTO H NepBas YacTh KHUFH (MJaun-
MeTpHs), a EMEHHO B HaNpaB.aeHHH NPHCNOCOSICHHN K NPOrpaMMaN o reoMeTpu:
cpeanell KA, B NanpassieHHH YUET3 N0/KeIanHIl KOMIOETeHTHLX OPraHoB # Yu-
pesaeHnil, BHCKA32BUINXCA OTIOCHTEALHO CTPYKTYPH H COIEPIKal A COBPeMeHHO-
10 yueSuuka reoxerpuu (M. I, rpynaa matemarnka Agazemun nayk, Mockoscree
niareMartnyeckoc ouiecTso, HayyHo-nccie10Bate nekuil HHCTUTYT CpeiHedl mKoLt)
11, HakoHed, B HampPaBJeHIN Y4ETa COBPEMRHKOrO Hay4YHOro COCTOsIHIiS BONPOCOS,
‘H3JaraeMHX B Kypce 3JeMeHTapuoil recMerpim. .

Hauconee cyuiecTBeHMLMI 10MRHTaMH B nepepaSoTke 2-if uacTil fBasioTes
CJELYioUilie: NePECTAHOBKA NOPAIKA 13/10%ENII BOIPOCOB O NEPNCHANKY IAPHOCTH
3! BAPALICIBUOCTH NPSMEIX J1 AGO0CKOCTeli B INPOCTPAHCTBE, YTO 32,10 £O2MOKHOTD
SHAYHTETLHO YTPOSTHTL NOKI3ATCILCTEO OTACIbHEIX TEOPCM; COKPALuEHNe 4licaa
TEOpPCM 0 MApalIeiabHHX RPAMEHX i naocckocTsax. ITpu 5ToM BTOpoCcTEneliitie Teo-
FeMBl, HA KOTOPLIE HCT CCHLIOK B XaibheiimleM TERCT2 KHHIM I KOTOpPHE Jerko
MOryT GLITb OKaszanbl CaMuMH YyawlIMHCA, NepeHecelinl B 0TIe1 ynpamuenuil;
7COPCME], yTCCPHACAKOLLHE BO3MOKHOCTL BHMOMHNTE TO HAM {[HO@ DOCTpOeHHe, 13-
NOERE! B ¢opMe 3a1ay Ha noeTpoaniie (pewdnuWX B Tekere). Beé 370 mosmoanio
BLL1@NITE raasHellimie MOMRHTSl BO B33IMOOTHOWEHIAX NapaiieabHOCTI 1 Nepley-
RHKYIAPHCCTH B NPOCTPAHCTBE I CALTATH HTOT OTALT reoMerpii Gojiee 0603p HMEIM
Il Gonee SerKo BOCTIPIHUMAEMBIM, )

BBeseHel 3324l Ha NOCTPOEHNE B IPOCTPAHCTBE, ¥ TOUHEHO H HECKOJIBKO YO~
WeHO Li3I0MKeHNe Teopuu k3MepeHHa o0bE€MOB aHAJNOTHUHO TOMY, Kax 5T0 OELIO
caeaano B nepsofl wacti aaa n3Meperus mrowagell,

Heckoabko cokpauleHa 171452 06 0pTOroHAIbHLIX TPOCKIHAX PUIYD I B OTIedb-
HLIX MecTax H3.J0iKelile YNPOIeHO H JeTadi3lpoBaHo.

Beejent s7eMeHTH CHMMETPHI B IPOCTpPalCTBe, yupouweust i Godee AeTa1bH0
PasbACHEHE! OTIEIbIILNE BONPOCH! B CTAThE 06 aKCIOMAX TEOMETPHI 3a cudT HacTily-
HOTO €& COKpauleHis,

MouMit ZomoIHEHURMI B KIIIC 4BIA0TCA CJAeAy0omIe naparpadu: 3a1ayy Ha
nocTpoenne B upoerpanerse (§ 6, 7, 19—22, 35—37); Ynpassenus Kk raaee ]
(c1p. 23); O cauneTpiln o npocTpaucse (§ 99—104); O6 opToroHaIbHEIX TPOEKUNAX
naockux $uryp (§ 60—€6); Iloctpoenie mpaBHIRHEIX MHOTOTpaHHHKOB (§ 98):
OG ercnoMex reoverpull {1ono.Hekue),

H. Tagecacs



CTEPEOMETPUYA

MpengsapurejdpHbie 3aMenanns
1. B cTepeoMeTpun n13yualoTca reOMETPHYECKHE TeAa 1 MPOCTPAHCTBEI-
nsie QUrypH, He BCE TOYKH KOTOPHX JexaT B oxwolt maockocrir. [Tpoct-
paHCTBeHHbIe (UTYPH H306paxaioTcs Ha yepTeme npl MOMOULN PICYHKOB,
KOTOpLIe MPON3BOAAT HA a3 NPHOANINTENLHO TAKOE KE BeYyaTAeHne, KaK
1 caMa durypa. DTH PHCYHKI BLITOAHAIOTCA MO ONpeAeatHALM NPIBIAAM,
OCHOBaHHBIM Ha reoMeTpHyecknx csolcTsax ¢uryp.
Onnn n3 cnocoSoB nzobpamedns OpocTpaHcTeennux Guryp da M0~
crkocetit Gyxer yxasan B panbuefiienm- (§ 54—66).

FJABA MMEPBAS
NPAMBIE H MJIOCKOCTH

1. ONPEAENEHHE NOJIOXKEHHSA NMJA0CKOCTH

2, Wzo6pamenne MI0CKOCTH, B oGnaenuoll wu3nn Muorie npeaveT,
NOBEPXHOCTDH KQTOPHX. HANOMHHAET reoMeTpHIYeCKyI0 MA0CKOCTDb, HMeET
¢hopyMy MPAMOYTOIbHIIKAS MEPENST KHIIH, OKOHHOE CTEK/N0, MOBEepPXHOCTbL
MICBMEHHOIO CTONA N1 T, II. Hpn 9TOM
€Ccan CMOTPETH HA 3TH NPEeAMETH IO
yoiaoM i ¢ 6oabuiero paccrtoanuda, TO (Y
OHH MPeACTABAAIOTCA HAM HMCEIOULIIMEI -
¢opuy napaaaenorpanma.llosrony npu-
HATO 1H306paxaTh NJAOCKOCTb Ha YepTe-
e B BiLke napa;anenorpavMma’, Ity nac-
CKOCTb OGH'IHO 0603HAYAIOT OANOI Gy K- Hepr. L
Bofi, Hanpiep ,naockocTb Af“ (4ept. 1),

3. Oceoeuvie cBoficTBa MAOCKOCTH. Yiawey c1eny|oume cBoficTna

TUIOCKOCTH, KOTOPHE NPIHHMAoTes 6e3 N0oxa3aTeascrsa, T. €. MBASIOTCH
AKCHOMAMH:

1) Ec.au dse mourcu np;wou npurRadexcam niocKocmy, mo n xaxcoan
moyxa Imoit NPAMON NPUHAINEICUN nAoCKOCMIL.

2) Ecau dse naockocmis uiterom obuyo mouxy, mo OHIU Nnepecekaiomes
no ppasoll, npoxodsuieis uepe3 amy mouxy.

! Hapsigy c ykasanmelM M305paikenie II0CKOCTH BO3MOKHIO I TAKoe, KAK 12
vepre:kax 15—17 u ap. (Mpus. ped.)
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3) Yepez eocaxlte mpu mouru, He JAexucauiite HA OOHOM np;wou,
JOJICAO nposcemus 1110€K0CMb U NPUINOA MO.1bK0 OOHY. -

4. Caceagcrous, H3 nocsexuero mnpeaaowenis MOKHO BUBCCTI
CACACTBHA:

1) Yepe3 npasyio u mouxy 6He eé MOICHO npogecinyd n.tocroclis
(u mo.avico ocuy). HeiicTBHTEAbLHO, TOUKA BHE MPMOil BMECTC € Kakimil-
10y Ab ABYMSl TOUKAMH 3TOI NPSIMOI COCTABASHOT TPH TOYKI, YEPI3 KOTOpLIC
MO:KHO TPOBECTH I1IOCKOCTh (11 UPHTOM 0O1uy).

2) Yepe3 dse nepoceraromuiecss npa.itte JoJCHO NIPOBECHINL 11.ICCKOCinS
(4 1mo.16x0 00HY). ReiicTBUTCABNO, B33B TOUKY HEpecesenust I Clld no
o1Holl TOYKe Ha KawAoil mpamoil, Mul Oyjaem HMeTL TPU TOUYKI, uepes
1OTOpLIe MOXHO MpPOBECTH ILI0CKOCTh (1 mpHTOM OAHY).

3) Yepe3 dse napanssesshile nPpsisible MOJCHO JIPOGECHIL MOAVKO OOHY
naockocms. JeficTguteanno, napaniedabhsle npsiMbHe, 0 onpeieieniio,
JIL:kaT B OAHOHN MIOCKOCTH; 3TA MJIOCKOCTL €AHHCTBCHNAS, TaK KAk Yepes
OlHY U3 Mapan’ieabHuX i KaKylo-#it0yAb TOUKY IPYroil MO:KUO MpPOBECTH
tie Go.ee OAHOH MJAOCKOCTIL

5. Bpamenue mockocTH BOXpYr Hpaoil. Yeped wasxcdyw nps-
M0 8 BPOCHIDRHCHSC MOSKHO 1POBatmil GeCHiCACItoe ~ ML)«

Jicecingo nAocxoctiied, B ocavon aeae, nycTbh xasa

/C’:P npuMast @ (uept. 2). Bosbpym3u gaky0-unbyap Toury -

- pue cd. Yepes TouRy A 1 OPEMYI0 @  mpOXoAuT
{\ exauncroeunas niaocuocth (§ 4). Hasongy ce maoc-
KocThio M. Bosbuia nosyio Toury B sne miockoitn A
Yepes TOuUKy B 1 IpAMYI0 @ B CBOID 0OYCpRiah HpO-
: N Xoaut mrockocrts. Hazoséum ed miockoctnio N. Oua
HCe MoueT cosmazare ¢ Jf, Tak kak 8 nmeil Jcwur
‘J Touka B, I{OTOE)IHI He MPiHaZJICHKNT MI0CKOSTH A,
T Mut doucent 1asee B3s(Th B MPOCTPANCTBC CwE HOBYIO

=" A N
& Touky C Bue miockoctell Af n N. Yepes touxy C
J 1 [PEMYIO @ HPOXOINT HOBAsi Maockoctb. Hazomdu
UepTt. 2. e¢ P. Oua ne cosnazaet un ¢ M, nu ¢ N, Tax xax
B Hefl waxoautess toyka C, e OpIHALICHAWAN nU
naockoetin Al, ni maockoetn N, [lpoiomxas Opath B npocTpaneToe 5l
HOBME I HOBLIC TOYKH, Mut OyaeM Takuy NyTEN NoaAyuaTh Bcd HOBLIC 1
HOBLIE MJICCKOCTI, MPOXOISIUIIC YEPe3 Aaunyio npsMyio @. Takux miocko-
cTeit Oyaer Gecuncaenyoe ii0ZeCTBO. BCe 3T ILIOCKOCTH MOWKNO pace
CMATPHBATL KA PA3LIYILE NOJIOKENI 03HOIl I TOH we mI0CKkocTH, lLO-

TOpast BpawlacTcsl DOKPYTr npaMmoil a.

Mt Moiicen, €1C10BATENLHO, BLICKA3ATD CHid 0AHO CBOIICTRO IIOCKOCTIN
BJAOCKOCTbL MOXET BpawaThbcs BOKPYF BCAKOl npavoil,
a¢iuautcii B 370 MJIOCKOCTIL

6. 3azayi HA BOCTpOenue B MPOCTpaHCTEC. Bee nmocrpoeuns, KoTopue
ACJAULUHCD B IANIMETPIN, BUIOINSLUICL B CAHCI HIOCKOCTH NPH NOMOL
yepTémnux HHcTpyMenToB. [las nocTpoeunil B DPOCTPAHCTBE uepTésilnie
HUCTPYMEUTH CTAHOBSITCS YK€ HENPHIOJHLINM, TaK Kak 4epTiTh ¢urypu
B NpocTpaHcTBe HeBo3MOxHO. Kpose Toro, npi nccTpoeHusx: B npocTpaH-
CTBE NOABJAETCS 2Wld HOBLIT 37eMEHT — IVIOCKCCTh, NOCTPOCHIC KOTOPOIl
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B NPOCTPAHCTBE NENB3T BHNONHATL CTONL NMPCCTHMI CRENICTRAMN. KaK Mo-
CTpOEHIle npsmou Ha 1JI0CKOCTH.

[Tostomy npn nocrpoemmx B NPOCTPpancTBe HeoOXO0AHMO TOYHO On pc-
LeanThb, YTO BHAYHT BHMNOJAHUTHL TO IJNI HHOE MOCTPOE-
Hie H, B YaCTHOCTH, UTO 3HAYHT MOCTPOHTH TLIOCKOCThH B NPOCTPAHCTBC.
Bo Btex nNOCTPOEHHAX B MPOCTPAHCTBEC ME GyxeM NpeAnolaraTh:

1) 4TO maOCKOCTH MOXKET OHTh MOCTPOEHA, €C/Il HaiiACHH 2JeMeHTH,
onpepeasiouye e nojowenne B npocrpadcTee (§ 3 n 4), T. e. 4TO MM
yMeeM MOCTPONTL MIAGCKOCTb, TNPOXOAAINYI0 Yepe3 TPH JaHHEE TOUKH,
uepe3 NPAMYIO H TOYKY BHe €8, uepe3 ABe mepecekaiouinecs Il ABC
napajjienbHbe npsaMHe;

2) YTO eCan JaHH JABE NnepeceKaiouecsa niIockocT, ToO xaHa o JaiHHda
HX MepeceyeHnd, T. €. YTO MH yMeeM HafiTH JAnHio nepeceyeHns ABYX
TI10CKOCTell;

3) u4To eca B NPOCTPAHCTBE HAHA MJIOCKOCTh, TO MBI MOXEM BHIIOI-
HATh B Hefl BCe NOCTPOEHHA, KOTOPHE BHIIOMHA/NCH B IVIAHHMETPHIL

Bunoannrts xaxoe-anbo nocrpoeHiie B NpoOCTpai-
CTBE—S5TO B3HAYHT CBECTH €r0 K KOHEUHOMY uHCAY
TONbBKO YTO YKAa3aHHHX OCHOBHHX nocrpoenunit, [Ipn no-
MOLH STHX OCHOBHHIX 3274y MOKHO pe-
wath M 3anaun 6onee CACKHHE,

B s9THx npennoenHsx W pemalot-
¢s -3a7a4y Ha TOCTPOEHUE B CTepeo-
MeTpHI,

/7. TlpiMep sajaun Ha nmocTpoenie
B “mpocTpaHcTBe. 3anava. Haimu
IMouKy nepecewenUsl OanHoii nparoit a
(uepT. 8) ¢ danHoi naockocmbro  P.
Bo3bMEM fia maockocT Pkakyio-an6o touky A. Uepes Touky A n npavyioa
nposoAuM Ma0cKocTh Q. Ona nepecekaer maockocTh P 10 HEKOTOPOil
npamoii b, B naockoeTn Q naxoauM touky C nepeceuenns npsiMBX @ 0 A
Ara Touka u 6ymeT uckoMoii. Ecan npssMme @ 1 b OKaxyTCsi mapaiaenb-
© HEMIL, TO 3azaua He OyieT HMETb PCHIEHNH.

UepT. 3.

\/ 1. MAPAJIJIEJIBHBIE NPSAMBIE H NJIOCKOCTH
™ TlapaniensHsle npsble

8. Mpensaputensnnos sameuanne, Jise npamute MOryT GHTH Pacmo.10-
MEHH B NPOCTPANCTBE TaK, YTO Yepe3 HIX HEIb3fl TPOBECTH ILIOCKOCTIL
Bosbm&ym, nanpuvep (uepr. 4), nABe TaKkue
npambie AB u DE, 13 KOTOpHX OJHA nepe-
Cexaer HEeKOTOPYI MaockocTh P, a Apyrad
JEeKNT HA Helt, HO HE MPOXOANT uepe3 TO-
Ky (C) nepeceuenns nepsofi npsayofi n moc-
koctin P, Yepes Takne ABe mpsMHe Heabast
NPOBECTH M;10CKOCTL, MOTOMY UTO B IPOTHBHOM
cayyae uepe3d npamyio DE u touky C npoxo-
Yepr. 4, Aunmi 6 ABe pasanynue NnaockocTH: oxna P,
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nepeceralowas npsvyio AB. u xpyraq, comepwawias ek, a 3TO uHeBo3-
MoxHO (§ 3). : )

IBe npsuble, He Aekautie B 04O MAOCKOCTH, KOHEYHO, le mnepece-
KaI0TcH, CKOALKO -GH HX HH NPOAOAKANE; OAHAKO HX HE HA3HBAIOT NApa’l-
JACALILINMIL, OCTAaBAsIN 3TO Ha3BANUC A TAKHX NPAMHX, KOTOpDHE, H3 X O-
Asich B OAHOH NAOCKOCTI, HE MEPECeKaloTCs, CKOABKO OH HX Ul
{1POIOI:K A, '

e rpssble, HE Jekauliic B OLHOI MJAOCKOCTH, HA3WBAIOTCA CKpe-
LB 10 ULIMHC T, '

fipaMaa U MIOCKOCTb, NMapasJelbHuie MCKRY co0oil.

9, Onpapeacuie. [laockocTs 1 npmMad, He Aewxaulas B 310l NI0CKOCTIH,
11A3HBAI0TCH NAPATIRIBILIMI, eC/ll OHIl HE MepeceKaloTcs, CKOAbKO Onl 1x
I NIPOAOKAH,

10, Teopena. Ecar npsian (AB, 4epr. 8) napaaasesvna
rzaxoii-nuIycs npaiai (CD), pacioaosicennoil 6 naociocmu (P),
10 ONnQ NapasnesbrHA CAMol RAOC-
Kocmu. '

[Tposeais uepes AB 1 CD.nmiockocTs
R 1t npeanoaoisuyM, uto npavasg ABrie-
Hiu0yAb mepeceKkaeTes ¢ ILIOCKOCTHIO A,
Toraa Touyka nepeceycHns, HAXOASCH Ha
npayoil AB, A0.:KHa LpHHAAIEKATD Tak-
e I NA0CKOCTH R, HA KOTOPOH JewuT
npaMast AB, B TO e BpeMd TOUKA mepe-
CeueHIlst, KONCYHO, A0TKHA DPHHAAICKATL
n naockocTH P. 3uaunT, TOUKA nepeceyeniis, naxoasich OIHOBPEMCHHO i
HA MIOIKOCTH R U Ha miaotkocT P, goamna aexard ua npsyoit CD,
10 KOTOPOIl MEPECeKaloTCst 3TH MI0CKOCTH; C/AeA0BAaTeasHOo, npavMant AB
niepeceraercst ¢ npsyoi CD. Ho 3710 neso3sMoxno, Tak kKax mo YCI0BIIO
AB || CD. 3udunt, neabsst ponmyctutb, ytoGu npsMas AB nepecexanach
¢ niockocThid P, u notomy AB| P.

11. Teopema. Ecan nizockocmo (R, uept. 3) npoxodum sepes
npsisyio (AB), napasacszonyio dpyeoii naockocmy (P), u nepcce-
12aCE JIRY BA0CKOCIS, 110 adnnsa nepecevenus (CD) napaasscavua
nepooli npstatod (ADB,).

JeiictBuTebno, Bo-nepBuix, npayags CD aewiut B 0an0il MI0CKOSTH
¢ npaioil AB, BO-BTOPHX, 3T APAMAan HE MOXET NCPECIULLN ¢ NP0
AD, noToMy uTO B UPOTHBNOM caydac mpsasau AB mepccexaiach G ¢
HJI0CKOCTBIO P, YTO HeBO3MO:KHO. :

12, Cnencreue 1. Ecau anpanas (AB, uepr. 6) neparieisna
rascoolt u3 06yx nepecerqoiuxces naockocmeir (P u Q), mo ona na-
paaieasna i g onepoceicicin (CD).

ITposeaén nnockoctb uenes AB u kaxyo-nuéyin touxy Al npamsoit CD.
JTa N0CKOCTh A0A%HA Mepeceuncsl ¢ naockoctann P i Q no mpauy,
napanaeapibiy AB 1 mpoxoisuuy yepes Touky A, Ho uepes touky M
MO0 NPOBECTI TOALKO OIHY NpAMY!0, MAPanieabuylo AB; snauut, Ape
JMHI Tepeceyenns nposeaCHIol NII0CKOCTH € mIockocTsMI P 1 Q 20T
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CIMTHCH B OIRY MPAMYIO. D712 npavaq, naxoaach OIHOBpEMEINIO Na n10-
ckucti P 1t na naockoeT Q, A0KHA COBiHaAaTh ¢ npsiyoft CD, o KOTCDOf1
nnockocTH P u Q nepecekaores;
axaunr, CD || AB. 4 ¢

13. CaeanctBune 2. Ecau .
dse npnamste (AB 1 CD, uept. T)
napaaseasHsl mpemseit nparoi
(EF), mo onu napaniessnsl
Mexcdy coboil.

Mposeagm nmockocts M ue-
pe3 napaanenbHHe npsinue AB
n EF. Tax kak CD| EF, 10
CD||M (§10). :

[Iposeasm Takke naockocTs Yepr. 6. Yepr.

N uepes CD u nHexotopyio TOY-
Ky A .npamoil AB. Tax wak EF||CD, to EF||N. 3naunr, nA0CKOCTh N
A0J:KHa nepeceuscs ¢ na0ckocTbio A1 fo npasoil, napaaseasnoii EF (§ 11)
1 B To e ppems -npoxoasutedi yepea touky A. Ho B naockoetn M
yepe3 A npoXOAMT eAnHCTBEnHaa npsiMag, napanjennuas EF, uvenno npi-
Mas AB. Cnepoatenbto, niaockoctb IV nepecexaercs ¢ M no npsmvoli AB 7
anauur, CD|| AB.

flapanneabnsie mAOCKOCTH

14. .Onpeaenenne. [lse niockocTH HASHBAIOTCA NAPANICALHBIMI,
ec/il OHH HE MepecexaloTcs, TKOABKO Ob! HX HIl DPOLOMKAN,

15. Teopewna. Ecan dse nepecexaromuecs npamoe (AB n AC,
uept. 8) o0noli naockocmu (P) coomgemcm3enno napaAsenbHbL
& Odsym npaserst (AB, u

A,C,) dpyzoit naocrocint
(Q), mo amu naocrkocn:t
napasneLbret,

Mpamwe AB u AC na-
pPaL1eIbHE  [710CKOCTH Q
(5 10)

HonycTma, 4Tt0 Aa0c-
rocr P u Q nepecexkaored
o nexortopolt npavoit DE
{4epT. 8). B raxom cayuae
AB||DEn AC|| DE (§ 11).

TakuM oGpasox, B na0ckoCTH P yepes TOIKY A npoxOANT ABe OpIMire
AB 1 AC, napaaneapnwe npsMoii DE, 4T0 #epo3noxHO. 3naunt, wiIoz-
KocTH P 1 Q He mepeceKarorcs.

16. Teopema. Ecan dse napassesvisie naocxocm (P u Q,
uyepr. 9) nepecexaromcs mpemsbeit -nrocrocvio (R), mo aunu
nepecestennst (AB u CD) napasaensiiol.

LeficTBuTeabno, po-nepsuix, npumuie AB 11 CD uaxoasTcs B 0aHOR
naockocTn (R); BO-BTOPHX, OHII 1€ MOTYT fepecetibes, TAK KaKk B NPOTHDIIOY
cayyae nepecexanich OM na0ckocTnt P 1 @, 4TO NPOTIABOP'NT YCAOBHIO.
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17. Teopema. Ompeszu napasseavueix upaseix (AC n BD,
yept. 9), 3araroufrnvie Mec0y RAPAARCASHLIANYL NAOCKOCTAMIL
. (P u Q), pasuot,

Uepes nmapananeabnne npamsie AC n BD mpo-
BeJ&M MJIOCKOCTh R; OHa Mepeceq&T IMI0CKOCTH P
1 Q mo mapaianennumy npammn AB u CD; caeno-
BateabHo, ¢urypa ABDC ecth napaiiesnorpav,
1 motomy AC=:BD,

18, Teopewna. Jea yera (BAC u B/AC,,
yepT. 10) ¢ coornitsemcensenuo napa./z./;e.f;.;.umm
It 00UHAK080 HARPABACHIGLLAIL CMOPONANIL
PAasHbL 1 Aedcailt 8 NAPAANCASHLIX NA0C-
koemax (Pu Q).

" Yro nmaockoctn P u Q mapanneabsn, Ouao
Aoxasano soiwe (§ 15); octaérest A0Kazath, 4TO
yraum A uw A, pasudl, .

Ot1J0:HM Ha CTOPOHAX YII03 MPOH3BO.ILHLIL,
Ho pasusie otpeskn AB=AB; AC=AC, 1
mposeads mpasue AA,, BB, CC,, BC—u-B.C,.
Tax rax orpesku AB u AB, pasuu 1 Hapai-
Jeabhu, 10 Qurypa ABB A, eCTb 1apali1eaorpayy;
nostony orpesin AA, n BB, pasuw 1 napai-
Jeabil. [1o Tofl #e npiuiHe paBuu 1 napasie bl
orpesku A4, n CC,; caeaoeateasno, BB ||CC, u
BB, =CC,. Tostony BC=B,C, n AABC =

AA B C, (mo TpEM cTOpOmAM);  BHAUIT,

LA=/4,

3ajayn pa KocTpoenie

19, Yepesz moury (A, uepr. 11), pacno.rosicennyio gne éanuoii npa-
Hoii (a), 8 npocmparcnee npogecmit npPsALYIo, napai.aenbit yio oannoii
npaxyoii (a).

Pewcune. Yepes npsnylo @ 1 TOUKY A OPOBOIUM ILI0CKOCTD .
B 370il miockocTit cTpouM NHPAMYIO &, IapadacAbLHYIO GPAMOIl a.

3a1aya nMecT eauncTBeHHoE peienne. B cavoy Aee, nckovas npiavasl
A0z:HA JIeXaTh ¢ npaMoil @ B 0AHOI M30CKocTH. B 3TOIT e ni0ckocTi
AOTKIIA HAXOZUTHCH TOUKA A, YCPC3 KOTOPYIO MNPOXOIT HCKOMAs OpPsiMacl,
3uauuT, 3Ta WI0LKOCTL A0TxHa cosnaiath ¢ Al Ho s niocxoctn MM
YEPE3 TOUKY A MOWKNIO MPOBCCTIl TOJBKO OHY MNPSIMYIO, NADALIEIbHY!O
np,mou a.

20. Yepes 0(11~’Hy’0 mowvy (A, uepr. 12) nposecm:z NA0CKOCHIb, 1=
pa.ielonylo 0annoii niaockocmu (P), ve npoxodaneii uepe3 oty A.

Pewmcune. Iposoany na niockoetit P yeped kawky-anéo touxy B
Zoe kaxne-mobo npsvpie BC u BD. Tloctpons aApe BcnoMorate:blisie
IGIOCKOCTIE: MII0CKOCTh Al—yepe3 Touky A 1 npamylo BC U 1110CKOCTH
N—uycpe3 104Ky A 1 upamyio BD. Hcxomas 1110cKoCTh, mapanienbuis
nnockocTit P, A0axua nepeceyb MJOCKOCTs M no npaMofi, napaiiiensbuoil

8



BC, a naockocth N—no npamoit, mapanieassoit BD (§ 16). Orciona
BHTeKaeT TaKoe noc-rpoemxe uepe3 TOuky A MPOBOIt B 1AOCKOCTH M
npamyio *AC,[|BC, a B' maockoctn N npamyio

/ ~ AD,|IBD.
b ) V \

M
Yepr. 11, Yepr, 12,

Uepes npauue AC, n AD, nposoaum naockocts Q. Ona n Gyner
nckomofl. B camoym nese, croponuwt yria D, AC,, pacnoloKeHHOro B naos-
roctHt @, mapanaaenbust croposam yraa DBC, pacnonoxennoro B mn.;oc-
roctn P. Cneaosarteasto, Q|| P.

Tak xax B nmiockocTi A uyepe3 TOUKY A MOWHO MNPOBECTH /b OLHY
npaMylo, napajaensnyio BC, a'B naocxocTn N uepe3 TOYKY A Anuib 0auy
npsayMylo, napameassyio BD, TO 3amaya nMeeT eANHCTBEHHOE peilieHie.
CnenoBaTenbHo, uepes Kamayl0 TOUKY MPOCTPAHCTBA MOWKHO IIPOBECTH
CAHHCTBEHHYIO MJOCKOCTb, MAPANICIbHYIO Aanuofl niockocTm.

21, Yepez daunyio npaayo (a, uept. 13) nposccmu nzockocms,
napassessnyo dpyzoi dannoi nparoii (b).

Pemeniue. 1-it cayuait. Tpavue a u b ve napanaeasun. Yepes
KaKyio-HHOYAb TOYKY A npsyofi @ npozoauM npsuyio b, napaaneiabnyio b;
yepe3 npsMue @ 1 b, nposoany fa0ckocTh. OHa n 6yner iIC!\O‘lOﬁ (§ 10).
3anaua umeer 8 970N cayuae CIMHCTBCHHOE pelledne.

Yeprt. 13, . Uepr. 14,

2t cayuafi Mpsywe @ 1 b napaateasnd, B stom cayuae sagzaua
neonperengnnan: BCAKasg MA0CKOCTh, [1POXOALULAT YCPE3 NpAMYI0 @, Oyaer
napasnaenbHa npasoil b. :

22. TMpumep Goaee caoxnofl 3ajaun wa noctpoentne. Jawnst dse acpez'w-
earpuiueca npameie (@ W b, uept. 14) u mouka A, we sexawas Hu Ha 00HOM

u3 dannotx npausx. Ilposecmu vepe3s mouxky A apamyo, nepecexawuiyto o002
dannste npaserz (@ 1 b).

9



Pewenmne. Tak kak uckouan npaMag L0TKHA NPOXOINTE uepas Touky A
It nepecexaTb NPSINYIO @, TO O AOMANA Je:aTb B II0CKOITH, Npoxoasuell yepes
npasyio @ 1 Touky A (TaK Kak aBe ¢d TOYKH ROMKHBEL JIeKAThb B 3TOil MAQCKOCTIH:
To4ka A 1 Touka nepeccucnnus ¢ npsmoil a). Cosepuento Tak e ydeikaaemcst,
4TO JICKOMAR TMPsiMas RC/DKIA JCKaTh B MJIOCKOCTI, MpoXodsuell vepes Touky A
n upamyio b. CrexoBareabno, oHa J0MLKNA CIYXNTh AnHNell Nepecevenus dTHX
asyx maockccteii. Orcioda Takoe moctpoeine. Yeped Touky A u npamyio @ npo-
BOAHM MjockocTh AM; yepes Touky A o npaMylo & nposolns naockocts V. Bepéu
npsaMylo ¢ nepecexenns maockocteil M u N. Ecan npawman ¢ He napanneabna nu
OJHOIll H3 AAHHLIX NPAMBIX, TO OHA MepecedlTCa ¢ KAKO0f M3 AAHNBIX MPAMBIX
(Tax Kak ¢ Ka:Kaoil K3 HIX OHA JEXKHT § 01HOIl MIOCKOCTI: 4 H ¢ ACiaT B noo-
cxocti A, b n c—n naockectn V). Tpsinian ¢ Oyaer B 3TOM Cayuae HCKOMOIL.
Ecan e a”c uan blic, 1o 3alaya ue uveeT pelenud.

I, NEPNEHAHKYJAP H HAKJOHHBIE K NJOCKOCTH

[Toctasuy 3afayy ONPCACANTD, B KAKOM CAydac NPUMag MOWET Clli-
TATHCA NePHEHANKYASPHON K naockocti. Joxases npeiBapiTebHO Cae-
Lyloulee npeanomkete:

23. Teopewma., Ecaunpnaiian (AA,, uyept. 15), nepecexaoujasics
¢ naiocciocmso (MN), nepreaduryasipia K KaxKuii-nu0y0ds 08ys:

npasori: (OB u OC), npose-
Al IEunbiAM HA Dm0 BAOCKOCIIL
1 uepes mouxy  Hepeceyenus
(O) daunoii npasoil u naoc-
KOCMm, mo oHa NePNEHOuLy -
AAPHA 1 KO BCAKOE mpe-
mseii npasoi (OD), npoge-
OG0 HA 11A0CI:OCNY Uepes
£y oe  mouKy  nepeceue-
nuz (0).
Otaowum na npamoit AA,
* MPOH3BOLHOI AJMNILI, HO PABHLIC
orpeakt OA u OA, u nposeném
13 [I0CKOGTI KAKYi0-HUGY A nIpsi-
MYI0, KOTOpaa Hepecekana Ou
TP GpAMHE, HCXOfuie 13 ToU-
ki G, B Kakux-miI0yab TOYKAX
C, D 1t B, 311 TOUKH COCAMNNM C TOUKAMH A " A Mui nosayuiny Toran
HCCKOILKO Tpeyroasuikos. Pacesotpuy nx B Takoii nocnc,u,osarcnbnocm.

Cuavana posbmén Tpeyroapuukn ACB n A,CB; onll paBuH, TaK Kak
y uux CB—odwasn cropoua, AC=A,C, kaxk naxaounuie k npasoi AA,,
011NAKOB0 yAaaduuuie ot ocnosauua O nepnenankyaspa OC; no Tol e
npruntic AB=A,5. H3a pasencTea 3THX TPCYroJLINIKO3 CicAyeT, MTO
L ABC= /A, BC.

[locae storo nepeiiném x Tpeyroasnnkam ADB n A DB; ouu paBHuwl,
TaKk Kak y nux DB—oGuwas cropoua, AB=ARB u LABD £ ABD,
M3 paseucTBa 9THX TPEYTOALHUKOB BUBOLNM, lno AD=AD.

Teneps pospMEM Tpeyroantnkn AOD n A,0D; oun paBuu TaK Kak
HMCIOT COOTBETCTBEHHO PaBHLIC CTOPOHH. K3 uA PaBCHCTBA BLIBOAIIM, YTO

Uepr. 15.
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L/ AOD= / A OD; a tax xax 3TH YrauL CMExXume, 10, €1eA0BATCAMIO,
AA; | OD.

24, Onpenenenne. Ipavas wasniBaeTcsl NepuenARKYJALPHON K MA0-
CKOCTH, ecau ona, fepecekasch ¢ 9TOfi mAockocTbio, 06pasyer npaMOil
yroa ¢ xaxaoil npaMoit, nposealnnofi Ha 0aOCKOCTH uepe3 TOYKY mepe-
ceyennsa. B sToM cayuae roeupsT Takme, 4TO MIOCKOCTH NEpneHLuKy-
_ agupHa K npamoil.

U3 npeaunymeil teopemm (§ 23) cneayer, uto npsmas nepnenanxy-
A9pHA K NAOCKOCTH, €C/IH OHd NEPNCHAUKYAAPHA K JBYM MPRMLIM, 1€XKa-
UM B Xanuofl NJOCKOCTH H OPOXOATILIM YePe3 TOUKY nepeceuenis Aanuofl
npaMoil 0 naoCKoCTH.

[pamas, nepecexaiomas nAOCKCCTh, HO He UEPNCHINKYIApHan K nefi,
nasHiBaeTcs naxa0uno:i k 37ofl naockocrn. Touka nmepecewenust npaMoil
€ MJOCKOCTHIO HA3KBAETCA OCHOBAHUCM NCPHEHAHKYARPA HAN HAKIOHHOIN.

‘25, CpasunreabHan AJanna neprnenauxyaapa n maxaonnux ', Korpa
n3 oxHofi Toukn A (uepr. 16) npo- A
BEIEHH K NJIOCKOCTH NeplenanKy-
aap ABu unaxaonnas AC, ycno-
BIIMCSl HA3WBATh mpoexiueil na--
KJIOHHOM Ha IA0CKOCTh P 0Tpe3ox
BC, coeanusiomtuii 0CHOBaHIlE
neprnesanKyaapa it OCHOBaHIIe Ha-
kaonHofl. Takum oGpaaou, oTpe-
30k BC ecTb MPOEKUNA HAKJIOH-
noit AC, orpesox BD ects npo-
exuns nHakaounott AD n 1. AL

"26, Teopewma. Ecau 113
00ROl 1t mci 2srxe rmouKn
(A, uepr. 16), o3amoii one : Yepr. 16.
naocxocmy  (P), nposedenvi
K amoli naockocmi nepneinduryanp (AB) u raxue-nubyds na-
caonnste (AC, AD, AE, ...), mo:

1) dse narxsonusie, urseromue pasHvie npo2ryuy, pasust

2) us 0deyx raraonnslx ma 0Goasbwe, npoexyus  £0mMopos
6oasle, .

Bpauian npamoyroasuue tpeyroabuukn ABC n ABD sokpyr kaveta AB,
MBl MOMEM COBMECTNTb HX BiI0cKocTh: ¢ naockoctoio /\ ABE. Torna Bce
naxounye O6yayT newarth B OAHOIl MAOCKOCTH C nepnenilKyaspoM, a Bce
NPOSKIIN PACNOIOKATCA HA 040l npnMoil. Takum 06pa3oy, AoKa3LBaEMLIE
TEOPEeMH NPHBOAATCSH K aHANOTHYHLIM TEOPEMaM nAanHMeTpu.

3ameuanne. Tax xax AB ecTb Karer npaMOYroaLHOrO TPEYrob-
niKa, a xaxaas A3 saxaounsx AC, AD, AE, ... ecThb runorenysa, To
nepnesanxyanp AB menbme pcaxkol maxaomnoil; 3maunT, nepneHAu-
KyJasp, onyuledHsl{l 113 TOYKN HA WJIOCKOCTb, €CTh HanmMenpwnil u3 scex

' Jlns KpaTKOCTI! TEPMINLL ,IepHeN Ky Aap® i ,,HAKIONRAK® YNOTpeasgioTes
BAMECTO ,,0TPE30K NepreuiuKyaqapa, orpanndentuil raunnofl Toukoll H ocHoBaiuiev
nepneHInKyasapa“, i ,,0TPe30X HaKJAOHHOM, orpaniueHHN Aanunoll Toukoii 1 ocno-
BagieM HAKJIOHHOIY, ’
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OTPE3KOB, COGANNKIONINX NAaHuYI0 TOYKY ¢ moboil TOUKOIl maocKkocTH, u
11I0TOMY Ot HPHHIIMACTCH 32 MEPYy paccTosmusi TOUKH A OT miaoc-
Kocetit P,

27. OOpatuue Tecopews, Ecau u3 00HOU U moi gice moski,
8370 CIE RAOCKOCIM, NPOGBEOEeHLL NEPICHOZIYARD It Karie-
ru0y06 HAlCAONRBIE, 0! 1) paglsle NAKAOKHLIC UALEI0M PABHLE
rpoercyun, 2) uz 06yX npoexyul ma 6osvwe, KOMIOPAs COOns-
gemcmsayent Coabieli BAKAOH-
HOi,

Hokazareabctso  (OT  npoTHB-
HOTO) MPELOCTABIACM CaMuUM yya-
e,

[Mpupeatym euwtd  caeayoutyio
TEOpeMy O NepneHalKyaspax, Ko-
TOpasi nouaaobHTCSH nam BOocicd-
CTBHI.

28. Tcopewna. Mpsuan (DE,
yept. 17), nposedéunas na nao-
crocn  (P) wepe3 _ocuosanue
Harxrouroi (AC) nepnexduxy-
anpio £ o€ npoesyuu (BC),
HEPHEHOUKYAAPHA U K CAMOL
HAKAOHHKOU,

OT/10:KIM TPON3BOAbLILE, HO PAB-
upic orpesknt CD u CE n coeanunM npsMo iineiinbIMi OTPe3KaMil TOYKN A
u 08 ¢ roukayut D u E. Toraa Oyaem umeth: BD = BE, xak HaKaOnnue
¥ npuMoil DE, onunakoBo yaanénuue ot ocoBannst Cnepnengnryaspa BC;
AD = AE, xax unakiouusle’ K 040CKOCTH P, HMCIOUiIC Pasnule MpOEeKIi
BD u BE Beaencrene storo A\ ADE pasuoGeupeunutii, u noroxy cro
meanana AC mepnenauxyaspua K ocuosaunio DE,

Yepr. 17.

3ra Teopena nOCHT Haspaie TeopcMu O TPEX mepRcnaukyaspax. [Jeii-
CTBHTE/IBNO, B lieil rOBOPHTCS O CBsA3H, Coelnlislomeii caelyioute Tpu nepnei-
muRyaspa: 1) AB x nrocxoctn P, 2) BC & npasoit DE u 3) AC k Toii xe npa-
toit DE.

29. OGpatunas rcopena. MMpaman (DE, ucpr. 17), nposedéu-
nas ra naccrocnit (Py yepes ocuosanue naraonnoi (AC) nep-
BCHSARYARPLO K MOl HAKAOHHON, HepneHIULYASIpRA It i ¢&
SpOc UL,

CaeaaeM T€ iC HOCTPOCHISI, YTO H OPH AOKA3ATCABCTBC NMPAMOIl TEO-
pevu,  OTa0wIM  1pO3EOALNLIC, 1O pasuuie oTpeskn CD u CE n co-
CANNUM DpaMOiunciinLMI Orpeskamn Toukn A n B ¢ toukaymr D u E,
Torna Oyzenm mMerb: AD = AE, kax uakaonnue K npsmoii DE, oauna-
KO0BO yaanéunue or ocnosains C nepnenankyaspa AC; BD=BE, kak
UPOCKIII PABUMX HAKNOHNLIX AD 1 AE. Benepctene atoro /\ BDE pasho-
€eapennuii, 1 NOTOMY CFO - MEANAHA BC nepneuanKyaapua K OCioBa-
umo DE,
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“‘ 1V, 3ABHCHMOCTL MEXAY NAPAJVIEJILHOCTHIO
v W NEPOEHAHKYJAPHOCTBH MNPAMEIX U NJOCKOCTEN

30, Mpensapureasios zameqanne. [1apa1IenbuocTh NPAMLIX N 1710
crocTefl B mpocTpaHCTRE M MePNeHANKYJAIPHOCTb NPAMOil K IMI0CKOCTH Ha-
XOITCH B HCKOTOPOH 3apncumocti, MMenHo Hamiune napajaseabHocTH
OXHIX 37eMeHTOB Baey8T 3a coGoH MepneHANKYASIPHOCTL APYTHX, R, OG-
PaTHO, 113 NEPIEHANKYAPHOCTH OAHHX 9NEMEHTOB MOKHO CAe/1aTh 3aK/10+
yeHlle O NapaLIe/bHOCTH APYTriX. DTa CBA3b MEXAY MapainenbHOCTHIO 1
NEPNeHANKY IIPHOCTRIO MPSIMBIX 1 MI0CKOCTEH B NPOCTPANCTBE BLIPAKACTCH
C/ICAYIOULIMI TeopeMaMit, - S .

31, Teopema. Ecan naockocms (P, 4epr. 18) repnenduxy-
AspHa 1 00nO0E 113 napaasseasnolx npameix (AB), mo oug nep-
nenduxyanpra 1 1 dpyeoli (CD).

[posengm yepe3 TOuKy B Ha naockocTi P jase Kakne-HuOyaws mnps-
mue BE n BF, a yepe3d touky D npomeagM npamwmie DG uw DH, coor-
BeTCTBEHHO mapaaaensume npaMuM BE u BF. Toraa GyaeM HMeTh:
L ABE= /CDG n J ABF= /CDH, kakx yram c napa1ieabubMi
croponamit. Ho yrant ABE n- ABF npayue, Tak xak AB | P, 3uaunr,
yrasd CDG uw CDH Takxe npassie
(§ 18). Cnenosareasto, CD | P(§ 24). A

c C
A c - ; -
N Q
v
D

/ﬁ'}y / ;

: B D

F H P
£
Yepr. 18. . Yepr. 19.

.

32, O6parnas Teopema. Ecan dse npsmste (AB u CD,
uept. 19) nepreunduxyanpnor £ 00noi 1t Mol oce naockocmu (P),
mo oHIl NAPaAAenbHEL,

IMpexnonowum npotusnoe, T. e. uto npsmue AB n CD ne napanneapHu,
Tlposensy toraa uyepe3 touky D npamyio, mapaaneastyio AB. Ilpu na-
nieM npeinoaoxennt 310 OyAeT kakas-nnubyxb npsmaa DC,, ne cansaio-
masncsa ¢ DC. Coraaco npsavofl Teopeme mpsmas DC, Gyaer mepmen-
nukynapra k maockoctn P. [lposengm wepes CD u C,D naockoeth Q
11 BO3pMEM iHmio e& nepeceyenns DE c naockocteio P. Tak kax (una
ocnoannn npeawayuteft reopemm) C,D | P, 10 [/ C,DE npsmof,
a Tak xak no ycaoemo CD | P, 1o / CDE Ttaxwe npamoil, Taxuy o6-
Pa3oM, OKawercd, yTo B M0ckOCTH Q K npsavoit DE u3 oauolt i Touxkn D
BoccTaBdensl ABa nepmenankyaspa DC w DC,. Tax kak 570 ueBo3-
MOXHO, TO 1€/b31 AOMYCTHTb, YT0 npamue AB n CD 6uan ue napai-
N1e/IbHEL
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33. Teopena, Fcan npasan (BB,, uepr. 20) nepnendnrysspna
K 00HOI 113 napassessnbly n.aomocmm? (P), mo ong nepnends-
ryaspra ¢ K opyzoli (Q)

[Mposeném uepes mpanyio BB, kakne-unbynb ase naockoctn Mu N,
KamkJaas H3 KOTOPHX nepecel\aercﬂ ¢ P u Q uo mapanjeabHbiM MPSMEM:
OdHa — 110 NapamienbHuM npamuiy BC n B,C,, apyras — 110 NapamienbHLM
npamuy BD u B, D,, Cornacio ycaosmio npayas BB, nepnenauiyaspua
k npaMuiM BC u BD; ciaeposaTenbHo, OHA TaKike MNepneHiuKyasapha K
napajiienbsbiM uM npamey B,C, 11 B.D;, a N0TOMy NEPHCHAUKYASPHA H K

NAocKOCTH ., Ha KOTOPOi newxat npamue B,C, u B.D;,

N

3 TV

Yepr. 20. : Yepr. 21,

34. O6patnas teopena. Ecaun Ose naotkocmu (P u Q,
uepr. 21) nepnenduryanpuss k¥ 00HOHW u moi yce nprmoi (AD),
Mo OHU NApANNEALHEL,

[lpeanoaowun npotusnoe, T. €. YTO MAocKoCTH P i Q nepece-
xajoTcsi. Bo3pMEM Ha JHHME HX nepecedeHHs KaKYH-HHOymp Touky C n
nposeasM miaockocTh R uepes C u npamyw AB. [lnockocts R mepeceuér
miockoctH P 11 Q coorserctBenno no npsuuMm AC n BC., Tak kax
AB | P, 10 AB | AC, n 1axk kak AB ] Q, 10 AB | BC. Taxum o6-
pasoM, B MIOCKOCTH R Mbl GyZeM iMeTh ABa MepHeliNKynapa K NpPsMoil
AB, npoxoAsuix yepe3 oAHy M TY we Touky C, nepnenguxynspu AC -
i BC. Tax Kkak 3TO HEBO3MOKHO, TO NMpeANnoaoxensne, 4To MmAOCKOCTH P
11 Q mepecckaloTcA, HEBEPHO. SHAUHT, OHI NapasiesbHE.

3ajany Ha NMOCTHOSHH2

35. Yepes daunylo motmy (C) 8 npocmpanciiige Iiposecriit n.o-
cKOCHIb, NepnenduKysapnynw i 0anuol npauoi (AB) (vepr. 22).

Pewcune. 1-it cayyaii. Jannas touka C Aewut Ha npsaMoii AB
{epr. 22).

IMposenéy yepes npaMmylo AB kaxkue-un6yns ABe MIOCKOCTH P u Q.
HMcronmas ni10ckOCTh AOMKHA MepeceKars ST IJIOCKOCTI N0 OPsIMHIM, Hep-
NeHAHKYASpuLM K npamolt AB (§ 24). Orciona mocTpoenie: uepss AB
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NpoBOINM JIBe MpoON3BoaLHHe naockoctn P n Q. B xaxnoft u3 stux nao-
cxocTefl BuccrasiaseM nepresankyasp x npamolt AB B touxe C (B mxo-
cxoctn P—nepnennuxyasp CD, B naockoctn Q—neprenaukynsp CE).
Iaockocts, npoxonsmas uepes npamue CD n CE, ectb ucxomas,

2-it cnyuail. Jannas Tou-
ka D ne nexurt nHa npamofi AB
(uept. 22). Yepes Touky D n
npamywo AB  npoBoanM  IIO-
ckocts F u B 9sr1oil muockocTH -
cTpoun mpamyo DC, nepnenai-
Kyaspuyio k AB. UYepes npayio
ADB npoBOAIM NPON3BOJABHO BTO-
pylo naockocth Q u B 3TO
NI0CKOCTHE cTpoiy npumylo CE,
nepnenankynaspuyio k AB. Hcxo-
Mas MJAOCKOCTh JA0MKHA Mepeceub
nnockoeTH P u Q no npsaMemM, -
nieprneHaAnkyaapunyM K AB. OTtcio- :

Ja mocTpoeHne: yepes Touky D Yepr. 22

npoBoAHM B miockocTH F npg-

nylo DC, nepnenanxyaspuyio ¥ AB. I'Ip,maﬂ DC nepeceudt npauyio AB
B HexoTopoil Touxe C. .

Yepes Touxy C npoeoind b uaockoetn Q mnpamyio CE nepnenan-
Kyaspno x AB. llaockocTs, npoxoasutas deped npamwe CD u CE,—
HcKoMas. ‘ '

Tak kax 8 xamiIof 1n3 niaockocteit P u @ uepes naHnyio TOUKy
MOMKHO MPOBECTH JHUIL OAHY NPAMYIO, MepHeHINKYAAPHYIO K AauHOil, TO
3a4aya B 00OHX CAy4asX HMEET OAHO pelleHie, T. €. 4e€Pe3 KAKAY IO
TOYKY B NPOCTPAHCTBE MOXHO OPOBECTH JAUWbL 0INYy
NAOCKOCTH, MEPNEeHAUKYAAPHYIO K Aanunofl npavoik

36. 'Yepes dannyrw mouxy (O) npocmpancmsa nposecmi npsiLy:o.
nepnenduryanpuyn k¥ dannoii naocxocmu (P).

1-i cnyuail Touka O
24 JeUT Ha maockoctn P
R/ (sepr. 23). [lposeném Ha
/ ’ nacckocT Pyepes Touky O
¢ . Ase Kakue-iGo B3anMuo
| O/ pepnenmukyaspuse  npa-
y, /71 ______ <  uue OA u OB. Tlposenédy,
4
A .

npanee, yepes npanyio OA
Kakylo-1bo nosyio m.1oc-

/ / Y A KocTb QuHasToil niockoeTi
P A Q nocrpouyn npamyio OC,
nepnenankyanpuyo k OA.
Yepes npamue 08 u OC
npoBeAtM  HOBY  f30c-
Kocth R u noctpouM B uelt npauyio OM, nepnenguxyaspuyio k OB,
[lpamas OM u OyleT HCKOMHM NEPNEHANKYASPOM K Nao<kocTn A,

Uepr. 23,
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Heitctaureasno, tak kax 04 | OBu OA | CC, to npavaa AO nepnennn-

KyJsipHa K maocxocTH R u, caeposaresabno, OA | O Taxuy obpasos,

mu BuanM, uro OM | OA nu OM |_OB; cneaosatensto, OM neprnenau-
KyJsipHa K fiockoctu P, :

2-it cayyaii. Touxa O uc aewur Ha unockocTn P (uepr. 24). Bose-

MEM HA NIOCKOCTH P Kakyo-wubyldb TOUKY A Il BHNOAHMM Aasg He& fpe-

' Iuayuiee noctTpoenne. Mo noayuis Toraa

& o . Ipsymylo AB, mepreuiuKkyaspuyio K mao-

cxoctn P. Ilocae storo uyepes rtouxy O

. IPOBOIIUNM [PAMYIQ, Oapasieavuyi AB.

7 Jra upavag u Oyxer ucxomoit (§ 31).

I / 3azaua B O6ONX CIyuasx HMEeT 0.1ii0

A 7 peutenne. B camom mene, Tak kak apa

s HeprleHAHKYAfpa K OAHOH H TOlt e

Yepr. 24, 4 TAOCKOCTH NapaJienbul, TO Yepes O0aky

I TY Ke Touky O Heib3si OpOBeCTH XBYX

TieprneHaANKyaAspos K naockoetn P, Caeno-

BaTe]blO, YCPE3 KaXAYI TOYKY B MPOCTPAaUCTBE MOKHO

NPOBECTH OAHY, I TOJIbKO OAHY OPAMYIO, HCDHNEHAUKY -

JASIPHYIO K AauHoil NJOCKOCTH.

27. Npumep Goaee caoxuofi samaun. Jawer 062 cxpewjusaowjuecs npasive
(a u b, uepT. 23). Hocmpoums npasyw, nepecexarouyyio 082 OaHnue npaMur u
repneHOURKYASpHYI0 K i cbout.

Pewenne. MNpopealm uepes npsimyw a MNJIockoets M, napaaiensiyio
npaumoit & (§ 21). M3 asyx kakux-mCyap TOYCK MNpAMOi b ONYCTUM NeEpReNi-

F_ab

B

Uept. 23.

uyaspe AA, n BB, na naockocts M. Coexunn Toukn A, it B, 0Tpe3koy npsiMoil
u naiiz€y 1oiky €, uepeceseuus apsvux A,B, u a. Uepes 7ouky C, npoueidy
NPAMYIO, Mepuennuxyaspayio Kk macckocTin M. TIpezoctaisis caMild yuamgumes
2Z0Ka3aTb, yTo 37a npaman: 1) mepeceudres ¢ npamoll & 8 uexoTopoii Touke C
u 2) Gyier nepneciaHKyaspHa Kak K npauoil @, Tak H K npasecii b.

IMpamaa CC, Gyzner, cneloBaTedbuo, HCKOMON mpaAMOil.

3aseTny, 4r0 orpe3ck CC, MeHble BCeX APYTHX OTPE3LOB, KOTOPHE MOKHO
NOMyuNTb, COEINHAS TOYKH InpsAmoil @ ¢ Toukamn mpsamoii b. B camou peue,
803bMEM Ha IPsAMOfl @ KaKylo-HHGYAb Touky E H Ha npsmoli b Kakylo-HHGYab
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Touky F,COeNNHEIM ST TOUKI OTPeaKoM npanoll H fokaxkem, uto EF>CC,. Onycrny
H3 Touxy F nepnenauxyasp FF, ua naockocte M. Torza Gynem mvers: EF > FF,
(§ 26). Ho FF,=CC,, caeporateastio, EF > CC,. Ha stom ocHosaunu gauua ot-
pesxa CC, Ha3blBaeTCs KpaTuaiilnM paccTOSHIEM MEXAY JAHHEIMH NpaMbivg a u b,

V. ABYTPAHHEIE yl’.‘]bl, Yrog npgamMon ¢ NJIOCKOCTbIO,
YToJl ABYX CKPEUIHBAIOUIHXCS MPAMBIX,
MHOTOTPAHHBIE VYIJIE!

. Jsyrpaunsie yram

88. Omnpenenenns, YacTb N10CKOCTH, NeXKAWAN N0 OAHY CTOPOHY OT

Kaxoii-160 npamoi, aewawell B 3TOfl MIOCKOCTH, HasHBaercd MOAY-
JIocKocTslo. Purypa, obGpazoBanuasn

aBymst noaymiaockocTamu (P n Q,
yeptr. 26), HCXOAAWHMMH {3  OAHOM 7 C<ﬁ
npsivoi (AB), Ha3wBaeTcy ABYTpanHbIMY 4 ' \Q
yraoMm, [lpavas AB HaanBaeTcst pef- R
poM, a noaynaockocTss Pu Q—cropo- ‘ Q S
HaMH HAI FPAHAMH ABYTPaHHOrO yria,
Taxoft yron o6oznavaerca OCHKHO-
BEHHO ABYMS GYKBaMIl, HOCTABJECHHHMH _ ‘
y ero pefpa (asyrpanubift yron AB). J
Ho ecan npn ommom pebpe sexar "
HECKOMbKO « ABYIpaHHMX yrnos, 1o B
kaxaWi u3  Hux 0603HayaloT  ye- :
THPbMA 6yxBaMi, H3 KOTOPHX ABe Uepr. 26. Yepr. 27.
cpenHue CTOAT npu peGpe, a nsBe T
kpaluite —y rpaneft (nanpumep, asyrpanuuii yron SCDR) (uepr. 27),
Ecan us aponiasonbofl Toukn D peGpa AB (uepr. 28) nposepdy na
Kanaofl rpaxil no nepneHINKynspy K pe6py, TO o6pa3oBaHHHil HMH yroa
— CDE na3uBaeTrcd JHHEfIHBIM YIJOM ABY-

A" P rPaHHOro yriaa.

\ : Bemmuuna mumefinoro yraa He 3asn-
,_Q—-fc' CHT OT mNONOWEHHS ero BEepPWHHH Ha
D= - pebpe. Tak, mmeifinwe yrad CDE n
\E,. C,D,E, pasuH, noToMy YTO HX CTOPOHH
C COOTBETCTBEHHO MAapanielbHH W OAUHA-

D ,v’/ KOBO HAMNpPAaBJIEHH.
g\ Inockocts Jmuefinoro yrna nepnen-
-1 E ankyaspua x pebpy, Tak Kak OHa coaep-
1 HWUT JBe OpaMHe, Neprenauxyaapubie
BT K Hemy, [ToatoMy pas noaydeuns anHeil-
HOrO yma"nocmmqno rpann  JAaHHOTO
Yepr. 28, JABYTDAHHOrO yIia mepecedp IJIOCKOCTHIO,

nepres Ky pHoil KpeOpy, I paccMOTpeTh

noayunrumiica B 9T0H NJI0CKOCTH yroua.

39. PapeHCTBO I HepaBeHCTEO ABYrpaHHmX yriaos. JiBa aByrpan-
KX yria CYHTAITCS! PABIBIMIL, ,eC/lli OHH NPH BJIOMEHHH MOTYT COBME-
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CTHTHCA; B NPOTHBHOM Ci1yYae TOT H3 HBYrPaHNHX Yra0B CYIITAeTCH MeHb-
WM, KOTOPHA COCTABHT 4acThb APYFrOfo yraa,
[ono6Ho yraaym B naanuMeTpHH, ABYrpaHHWE YIIH MOIYT OHTDH CHIS-
nnie, BEPTHXAAbHUEIZ U OP.
Ecan nBa eMemublx ABYrpanuuX vivia PIBHY MewAy coBoll, To xkawiuil
13 HHX HA3LBAGTCHA NOPSIMBIN UBYIPAHILIM YIVIOM.
(! Teopenu. 1) Pasneiss 08yzpaniteiss Y2AaM COOMGERICHIBYION:
" paecitote suneinsie yzau. .
2) Bonouiesty GBYzpanHosly yaay COOrigemcinsyenm 6Goasuiil
aunednsi y2oa.
Ilycts PABQ n P,A,B,Q, (uept. 29)—nBa AsyrpanHux yraa. Bio-
WM yroa A,B, B yron AB tax, 4ro0u peGpo A B, coBnano c pe6pox
AB, u rpaub P, ¢ rpaubio P. Torna ecan sTu ABYrpanHule YrW PaBHu,
TO TpaHb Q, cosmaf&r ¢ rpanbio Q; ecan e yroa AB, meubwe yria
AB, 10 rpamb Q, safiMBT neKoTOPOS NOJOMCHIE BHYTPH ABYTPaNHOTO
yraa, Hanpuvep Q,.

3aveTuB 370, BO3bMENM Ha O0uleM pebpe Kakylo-Hu6yab TOYKY B 1 npo-
peady ueped He¥ MIOCKOCTL R, NepneHAnKynspHylo K pe6py. Or nepe-
codenitst 3TOH MAOCKOCTH € TPAHAMH ABYTPAHHMX YIJO0B NOAYYATCS -
nellise yraw. fleno, 410 ecam asyrpannue yraw cOBRIAYT, TO Y HiX
ONQAETCsl 04N U TOT we J/minciinnil yroa CBD; ecan e Apyrpannuic
yraw He CoBnalyT, €A, Hanpumep, rpanb Q, 3ailMér noJowenie @,
TO y G0Jbuicro ABYFPaHNOrO Yriaa oxaweTcs Goasitil auueiinuii yroa
(nvenno: /CBD > / C.BD). ’

40. O6partnue tcopenn. 1) Pacuotst aunelnvtal yeagy
COOIRBEMLINGYI0I: PACHOIC CBYZPGRULIC Y2AbL,

2) Boaowesy aurclinosy yaay coomsemcsisyen: 6osvlui
dayepanustii yzoa. )

Sru TCOPTHMU JISTHKO ACSKAJLIDGIOTC OT NPOTHBHOIO.

41. Caencraud. 1) lpaaony dsyepaunossy yziy cooiuseiichis
eyent npanoil auneiinull yeoa, 1 odpamuo.

[Tycrs (uepr. 30) asyrpannuii yroa PABQ npauoii. 310 3uauir, 410
oIl paBeH cMewHOMy yray QABP,. Ho B takom cayuae anefiine yrau
CDE u CDE, taxwe paBHb; a TAK KaK OHU CMekune, TO Kawauii u3

18 . ’



wix nomxeH GuTh npamofi. O6patHo, ecanm parun eMesxnwe anuefiimn
yraw CDE n CDE|, to pasuu i1 cxexnme nnyrpamme yrad, T.e. kam-
anit 13 ANX JOmKen GHMTHL npaMofl.

2) Bce npsinsvie aeyzpauuue y2ap pasHet, NOTOMY YTO Y HUX PaBHLI
AHHCHHHE yrau,

TMomoGuuy we 06p830.\l JIerKO JLOKa3aTh, 4TO:

3) Bepriucasbnuie 0syzpanrsie Y2ab PABHH.

4) [eyzpannsie y2a6 ¢ coomsencmeento napa.llessHbisl U odiura-
1089 (WNI NPOTHBONONOKHO) HANPABACHHBIMI 2DAHSIMUL PASHYL,

5) Ecan 2a eanmuuy ABYrpaHHWX YIJIOB BO3BMEM TaKOH ABYrpaHnui
yro.1, KOTOPHIl COOTBETCTBYET ENIHANIIE JHHEUHHX YII0B, TO MOKHO CKa-
3aTh, YTO OBYZDPAHHUI Y201 U3MEPSEMCA €20 AUHETHbIA yz/lo,n.

_ , ,;/
Mepnesmuxyaspse2 IIOCKOCTH ’,-/: 7

42, Onpepenenane, [IBe mIOCKOCTH HA33WBAIOTCS B3ANMEO MEPNEN;in-
KYJAAPHBIMH, ecqi, NepeceKasich, OHI 0GPA3YIOT NPAMKE ABYIPAHNNE YIH,
43. Teopema (BupawawuLss npH-
3HAK NEpNeHAUKYAAPHOCTH ABYX MJIOCKO-
creft). Ecan naockocms (P, uepr. 31)
npoxooum uepe3 nepnenduxyaip (AB)
& OJpyzoii naockocmu (Q), mo oxa
nepnerduKyAgpRA K 3moii nA0CKOCHL.,
[lycts DE Gyaer muHHS nepecevexns
nnockocrelt P n Q. Ha mnockoctn Q mpo-
seagm BC | DE. Torpa yron ABC-6yner
JHAEHHHM YIVIOM AByrpauHoro yraa PDEQ.
Tax xak npavas AB no ycnosmo mepnen- Uepr. 31,
aukynspra k¥ Q, 1o AB | BC; 3naunt,
yron ABC npaMo#, a noToMy U ABYrpaHHHil yroa npmxon T. e, mio-
CKOCTh P nepmeHIHKYNfpHA K MAOCKOCTH Q.
44, Teopema. Ecau dse nnockocmu (Pu Q, uepr. 31) 83a-
uMHo nepnenduxyaspuvt i & 00xol uz uux (xk Q) nposcdiu nep-
nenduryanp (AB), unserowmui oGuyyio
mouxy (A) ¢ dpyz0ii naockocmsio (P),
.m0 3rtom nepnenduKyAny 8ecs Aexcum
/4 8 amoi naocxocmit (P).
: [Mpexnoaoxny, 4ro nepnenanxyasp AB
\ e

He JexnT 8 maockocTH P (kak 1300pawxeno
\/ Ha uept. 32). Ilycts DE Gyaer sansua
C @/ nepeceyenns naocxocrefi P n Q. Ha mio-
£ ckoctit P mposengm npsmyio AC | DE, a
) Ha naockoctH Qnpoaeagy npamyw CF | DE.
D Toraa yroa ACF, xak naunefiumit yroa mpa-

Yepr. 32. MOTO ABYTPaHnoro yraa, 6yser npsamoit. ITo-

stoMy auausg AC, o6pa3ys npsMue yrad

¢ DE n CF, Gynet nepneHankynspoM K miockoct Q. Mu GyaeM nverb
TOrja ABa NepneHANKyAfpa, onyuieHxLe 13 ofHofl 1 Toii e Touxu A na
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naockoeth Q, mymenuo AB u AC. Tax kax sto
nesosmouuo (§ 36), TO HMomyuienie uencpHo;
SHauuT, nepneHankynap AB JeXHT B IJIOCKO-
ctn P, ,

45. CnenctBue., JluHus nepeceuenus
AB (uepr. 33) dsyx wnaocwocmeid (P u Q),
neprenouKyAApHEX £ mpemsel naocrocnii (R),
ecnb 1nepneHouKyaap K amoi niockocmu.

HeficTBuTEenbHO, €CAN Yepe3 KaKylo-Hnéynsb

Yepr. 33. TOUKy A Mmiuni nepeceyenns naockoetn P u Q

‘npopedEM NCPNEHIIKYAIP K MIOCKOCTH R, TO 3TOT

neprnenANKYASIP COTIACHO mNpeAbAylleill TeopeMe JOoMKeH JewaTh H
B mockocTH Q U B mAOCKOCTH P, 3HAYUT, on co/lbETes ¢ AB.

¥ro AByX CRPefiNBIIOUIMXCS NPSMLIX

46. Ompedeseniie, YrioM ABYX CKPCLUIBQIOMUXCS npaMux (AB 1t
CD, ucpr. 34), mAs KOTOPLX JaHO TOJOKCHIE I HANPaBicHie, HA3H-
nacten yroa (AMON)Y, kotopuil noay-

yuTCsl, G 13 MPON3BOABLHOI TOUKI 7B 4

upoctpancrea (O) mpopeaést noaynpa- / 0 A

mue (OM 1 ON), cooTBeTCTBEHHO N

HAPALICbILC  AaupLM  upstuny  (AD yrd

n CD) 1 OAIaK0BO € NI Halpas- C e—D .

acnuLe, /"1:
Beanuima 3TOrG yriaa ne 3asicHr - ,

ot noaowenns toukn O, Tak Kak ecan | 0, N,

NOCTPONM  YKA3AMHEIM  OYTEM  yroJ Hepr. 34,

MM,ON, ¢ sepuuiioil B kakoH-uudy ib
apyroit touke O,, 10 S AION= /M, O\N,, mnotomy uto 3TH YIIu
IMCIOT COOTBETCTBEIHO MAPA/IIC.IbILIE 1 OANHAKOBO HANPABACHILIC CTOPOHL,

¥ro.a, obpasyernulii npsaoil ¢ NJAOCKOCTLIO

47, Ilpoexuus Touxu M HPAEOil 12 LJSCKOCTL. Mui ropopirin pance
(S 25), uto xoraa nu3 oanOii TOYKH NPOBCIAEHM K INVIOCKOCTIl HEpHeHiil-
Kyaap o nakrjonnag, To npoekuncit stoll naxaounoff Ha NJI0CKOCTH HA2LI-
LACTCH OTPL30K, COCANUSIOul OCHOBARIC NCPHCIALIKYIAPA C OCHOBAMIICM
nakaonuoii. Jlaxuy tenepn Coxace ofuiee onpepenexie Npoexuil.

1) -Opmozonaasnoli (uau npsaoyzonsHoil) npoekyueil Karoli-Hubyos
moury Ha 0annyo njsockocms (nanpuvep, TOYKH M Ha njockocTh P,
uept. 35) Hasucacmcs ocnosamiie (m) NnepREHOUL YAAPA, ONYICHHOZ0
\ Ha Imy navckocme u3 u3smoil ModKi.

V. 2) Opitozonaasnoii npoexiued: ranofi-nu0ys AUHUL HG NA0CKOCMY
Ha3ugaemces 2eonempuiieckoe Aecio npoeKnlll 6Cex mouer: Imoil ALHLIL,
B uacrnoctn, ecan npoexTipyemas mmmist e cTL npsiMas (nanpiusep,

AB, ucpr. 35), uc mepnenxukyaspuag k naocxoctn (P), To mpoekuis ce
Ha 3TY 1710CKOCTL €CTL Takwe mpsMast, B cavom AeAae, CCI MU 4epe3

20

-



npamyto AB w nepnemmuxyasp Alnr, onymennnii na mrocKoeTh npoeki
n3 xkaxeil-tu6éyab oanoil toukn A1 stofi npamofi, nposeasm mi10ckocTh
TO 9Ta MJOCKOCTh A0M%HA GHITh NMEPHEHANKYAAPHA K MIAOCKOCTH P; no-
STOMY MepNeHIiKyasp, onyuleHnnif Ha miockocTs P 13 mo6oft Touxn npa-
noft AB (manpuwvep, u3 touxn N), AoMAKeH nexaTb B 9Tol miockocTn Q
(§ 44) 1, c1enoBaTebHO, NPOEKUNT BCEX TOUSK NPAMOfi AB LOMKHK JexaTh
na npamoft ab, no KoTOpPOil 1IepeceKalorcs NA0CKOCTi P 1 Q. Osparno,
BCAKAR TOUKa 9TOH npaAMOil @b ecTh MPOEKUIS KaKON-HIOYAb TOUKH Mpi-
Moft AB, Tax kaxk mepneHANnKyaap, BoccTaBaenssil 13 mo6oft Touxu nps-
Mofi ab, aexur na naockocti Q 1, cAedoBaTenabHO, nepecekaercs ¢ AR
B nexoropoii Touke. Takum o6pasom, npumas ab npencrtasaser coGoil
reoMeTpHyecKkoe Mecto mpoexwiil Bcex Touek JHaHHOl mpamofi AB u,
CJCA0OBATEILHO, €CTh €€ mpoexuus.

Haa kpaTkocTH peul BMECTO ,OpPTOPOHAJbHAA NPOEKnRUR® Mu Gyxme:
FOBOPHTH NPOCTO ,MPOCKIUIAY, i

48, Yroa npsaMoii ¢ MAOCKOCTBIO, Y2204 npanoii (AB, uepr. 36)
¢ naockocmsio (P) B ToM caywae, KOraa npsMas NakJAOHHA K NJAOCKOCTH,

“

Yepr. 35, Yeprt. 36.

nasuBaetca ocmpuilt y202 (ABC), cocmagaennuii amoll npanoil ¢ e&
npoexnuell H@ nA0CKOCMS, _

Yroa stor o6aanaet teM cBOICTBOM, UTO OH €cTh HAHMEHBINN} 113 BCeX
YyI;108, KOTOPHE Hak.10HHan OGPa3yeT ¢ MPAMLIMIL, NPOBEEHHLIMN HA MAO-
ckocTil P yepes ocuopaune nakaonsoil, Jlokawes, nanpnmep, uto yroa ABC
Menblie yriaa ABD. Iaa storo oraoxkny otpesok BD = BC i coeanunn
D ¢ A. ¥ tpeyroabiikoe ABC 1 ABD aBe CTOpPONH 0 HOTO PAaBHBI COOT-
BETCTBCHHO ABYM CTOPOHAM APYTOTO, HO TPEThbH CTOPOHH HE PaBHH, A
umento: AD > AC(§ 26). Beaeacrsue atoro yroa ABD Goavwme yraa ABC,

Muororpanusie. yran

L4
49. Onpenenenus, Boapméx neckoabko yraos (ueprt. 37): ASB, BSC,
CSD, xotopsie, npuMBIKAsg MOCIEN0BATEABHO OJAHH K APYTIOMY, pacno.o-
JKCHB B OAHOI n:10CKOCTH BOxpyr obuieit sepunini S, TlosepuEM maockoctn
yraa ASB sokpyr obuieil cropounit “SB Tax, UToGu 3Ta NI0CKOLTH COCTa-
BI1a HEKOTOPHI ABYrpauHHil yroa ¢ naockocThio BSC. 3ateMm, He n3ue-
Hsisl MOJAYUIBLIETOCS ABYTPAHHOLO YIAa, NOBEPHEM ero BOKPYT npaMoit SC |

-
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TaK, urobul naockoeth BSC cotrasina nekotopuil asyrpannufl yron ¢ nno-
ckoctbio CSD, TipoaomsuM Taxkoe nocjaefoBaTennbiOe BPALLEHHE BOKPYT
KK obureii cTopoun. Ecanm npn stom nocneauds. ctoposa SF cosMe-
CTHTCR ¢ nepsoil ctoponoit SA, To o6pasyercs durypa (vept. 38), koTopas
11a3bIBAETCH MEOTOFpAKHLIM YoM, Yrau ASB, BSC, . . . Ha3HBAOTCH M0~

S

CKUMH yIJIaMiy A Fpausi, cro-
poHn ux SA, SB, ... nasuBawTcs

A

D
Uepr. 37. o ) Yepr. 38.

pébpany, a ofwag pepuinna S—cepiiidil Milororpatnoro yraa, Kawnoz
pe6po sBafeTcs BMecTe ¢ TeM peGpoM HEKOTOPOro ABYIpAHNOro yria; iio-
STOMY B MUOKOTPAILOM YA€ CTOABKO ABYTPAHHEIX YIIOB H CTOALKO M.10-
CKIIX, CKOJBLKO B HEM BCex pilep. Hainiensulee uiuc/io rpaxeit 8 mMuoro-
IPaHHOM yric—Tpil; Takoll yron sHasmBaetcst TPEXrpanubist, MoryT Outn
YralL yeThpEXrpasiupe, AATHIPaHHbe I T. .

Muororpauuii yroa o6o3xayaercs win oauoii 6ykBoll S, f10cTaBaeH Ol
Y Bepumnuy, iLnf ke pagoM 6yks SABCDE, u3 koTopHX mnepsas ofo3ua-
yaeT BepuIHy, a Opoune-—péGpa mo no-
PUAKY UX PaACHONOWeHud,

Muororpannstit yron Ha3nBaeTCs BBIHYK-
JIbIM, €CJH OH BeChb PacnooXKeH N0 OIHY
CTOPOIlYy OT MJOCKOCTH KakAOoii H3 ero rpa-
Hell, Heorpanmyenso npoxoikentoil. Takos,
nanpiuMep, yro:i, usobpaxénnuil wa uep-
texe 38. HaoSopor, yroa ua yeprexe 59
Heab3sl Ha3BaTh BHLINYKJKIM, TAK KaK OH pac-
noaoxed no obe cropodd oOT rpann ASB
i ot rpanu BSC.

Ecaim Bece rpann MHOrOrpannoro yria
HepeceydM ILIOCKOCTBIO, TO B Cederit 00pa-
3yeTcs MHOrQyroasunx {(ebede), B punynnou
MHOTOTPAHHOM YIVIe STOT MHOUOYLOJBHHK TO3KE€ BHIIYK.HIL,

Mu 6yaeM paccMaTpiBaTh TOABKO BHIMYK/LE MHOrorpanfbe yraw,

50. Teopena. B mpixepennosn yese kancdoiii naocitlii Y204
MEHbILE CYMAMbE 0BYX OpyzuXx RAOCKUX Y2403,

w
©

UenT.
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Mycto B TpExrpannon yrae SABZ (uepr. 40) nanSoanumil n3 naocknx
yraos ecth yrod ASC. Oraowum ua stom yrae yroa ASD, pasnnil
yray ASB, u nposengm kaxylo-unbynb npamyio AC, nepecexkaiouiyio SD
B ueroropoft Touke D. Oraowum SB=S8D.

Coeanuns B ¢ A n C, noayunw A ABC
B KOTOPOM

AD-+DC<CAB+- BC.

Tpeyroasuukn ASD 11 ASB pasubl, Tax Kax
Ol COZEPIKAT MO PABHOMY Yray, 3aKMO4EHHOMY
M@Ky PuBHHIMII CTOPOHAMI; CJICAOBATENbHO,
AD=AB. [lostoMy, ecau B BHBEIEHHOM He- 4
paBencTBe OTOGPOCHTh paBHHe cJaaraemue AD
1 AB, noayumny, yro DC<CBC. Tenepb 3amMe-
yaeM, 4To y TpeyroasHnkos SCD n SCB ase
CTOPOHEI OAHOrO PAaBHK ABYM CTOPOHAM APYTOro, Yepr. 40,

a TPCTbU CTOPOHW HE PaBHH; B TaKOM ciayyae
nporus Goabinefl B3 STHX CTOPOH JewHT Goablunil yroa; 3naumur,

' / CSD< /£ CSB.

" Tlpubasur x sesofi, yactn 3TOr0 nHepamenctsa yroa ASD, a x npasoil’
pasnuil eMy yron ASB, noayunM TO HEPaBEHCTBO, KOTOpOe TpeGoBaANOCH
J0Ka3aTh:

L ASC< /CSB+ / ASB.

Mut aoxasaan, yro naxe Han6oMb-
w il naocknfi yroa MeHnpule CyMMH ABYX
JAPYTHX yraos. 3na4uT, TeopeMa A0Ka3aHa.

Cneacreune. OtnuMeM oT ofeux
yactell Moc/eHEro HEPABEHCTBA MO YIAY
ASB nmt no yray CSB; noayums: .

£ ASC— / ASB<< / CSB;
L/ ASC— / CSB<< / ASB.

PacemaTpisad aTi HepaBeHcTBa cnpasa
1271€B0 I MPIHHSIB BO BHIIMaHiE, YTO yroa
ASC xax wuanboasumit n3 TpEX yraos
Goablle Pa3HOCTIl ABYX APYTHIX YIIOB,
MB NPHXOINM K 3aKIIOYSHHIO, 4TO B

Yepr. 41. TPpEXTpPauuHoOM yrae KaxAui
naocknit yroa O6oapme pas-
HOCTH ABYX IAPYTIHX Yrnos.

51. Teopena. B 6snynacst Muozozpauusos y2ae Cysita
CCex NAOCKNX Y2208 MeHbue 4d,

ITepeceusn rpaun (4ept. 41) sunyxiaoro yraa SABCDE xaxofi-n0y b
MJI0CKOCTHIO; OT STOTQ B CEYEHHH NOAYUNM BLNYKAni n-yronsunk ABCDE,

[Tpinengsa Teopemy npeasaylnero naparpada k KaIOMy U3 TpPEXrpau-
HHX Yr/J0B, BCPIIHHE KOTOPHIX Haxoastea B Touxax A, B, C, D n E,
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nHaxonur: _
/ ABC< / ABS+ / SBC; / BCD < /BCS+ / SCD u 1. n.

CnoiKin nouJaeRrno Bce 3T nepaseuctsa. Toraa e a2poil 4acTit noayyum
CcyMMy Bcex yraioB muoroyroasHuka ABCDE, kotopas pasua 2dn—4d, a
B NpaBofi—cymMMy yraos TpeyronsHuxoB ABS, SBC u 1. A., KpoMe Tex
yraoB, Kotopule Jexat npu sepmnie S. OGo3nauns cyMmy sTix nocnen-
X yraos Oyksoll x, MU IOAYYHM [OCHE CI0KCHIS:

2dn—4d <<2dn—x.

Tak xak B pasuoctax 2nd—4d u 2dn— X yMCULWACMHE OIHHAKOBL,
TO, 4TOOH 1EepBast PA3HOCTb OGLIIA Mepblle BTOPOIi, HEOGXOZNMO, YTOGL
cuigiTaeMoce 4d 6110 601plite BHYHTAEMOrO X} 3HAULT, 4d > X, T, e. X < dd.

MpocTeilune ciydyan pasBeHCTBA TPEXrpaHiubIX Y103

52. Teopenu. Tpéxepaunnote yzav: pacuot, eChll OHL UALSION:

1) #0 pasHoALy OBYepaHHOMY YA, BANALIOUSHEIAY MEHCOY
08y COOMOCUICINGCii0 PGSKUMI 1L 00LHAKOGO pPQCNOA0ZCCH-
RO BAOCKRMIL Y2iarlil,

W 2) B0 PRGHOALY NACCKOMY Y2AaY, BCIKAIONERNOAY AMeNHcOy
08YAIT COSMISCLICINCENIG PACHLIIL @ 0054QR0C0 PRLL0ADICel=
1At CeyepanneiAL Y2185, )

1) Myers § n §,—asa tpéxrpannux yraa (4epT. 42), ¥ KOTOBMK
Z ASB= h/_AISIBX, L ASC= / A S,C, (it 57U pasnue yrasl OIHNAKOBO

pacroJomenn) n AByrpanuuil yroa

& S AS pasen msyrpannomy yray 4,S,.

R Baowuyn yroa S, B yroa S Ta.\,
,!{—7_‘1\ i utolLl y nux cosnaan toukn S, u S,
a "{ npsayie S;A n SA n miaockocTy

‘/ 2R AS,B, u ASB. Toraa pe6po S,B,
fomtan } nofiaér no SB (8 cuay pasencrTBa
V4 "/\ yraos A,S,B, 1 ASB), naockocts
A f c A, S, Cnoitnerno ASC(nopapencray
2 asyrpatisuix yraos) n pedpo S,C,
’ noiizer no peGpy SC (s cuny pa-
Yepr. 42,/ peuctea yraos A, SC, u ASC).

Takiy 00pa3oM, TPEXTpanyLe yriu
COBMECTITCS BeeMl cBouMit pEGpamu, T, ¢. oui Gy.1yT PABHLI

2) Bropoii npn3hax, MOA06HO MEp3oMy, AOKA3WUBACTSH BJIOWKEHIEM.

53. Cumnerpnyilsle MHOrorpauuete yrawt. ax uspecrio, cepriukasis-
HLiC YIS PaBHBEL, €C1 Peub HAST 00 vriax, o0pasocannmx npavbIMi
W naockoctavi. Ilocyorpin, copase1ynno Ay 3710 yrsepucienne npu-
MCHITEJLHO K YIJIaM MHOTOTPAHHLIM,

Mpoioasuy (yepr. 43) Bce peédpa yraa SABCDE 3a pepumny S,
TOrAa ofpasyerca apyroit Muororpauustii yroa SA,B,C,D.E,, koTophiii
MOHO Ha3BaTh BEPTHKAJILILIM 110 OTIOWICHIIO K nepnony ymy Hetpyauo
BlIJeTh, YTO y OOONX YI/IOB PABHL COOTBETCTBCHIO 1 MJOCKIE YIVIM, U

21



IBYrpannne, 4O Te I Apyrne pacno-
aokent B8 o0paTHOM nmopanke,
HeitcTenTensHo, ecant MH Boo6pasnM
nabaoaare.1, KOTOPLI CMOTPHT I3BHE
MIOTOTrpallHOrG Yrila HA ero BepuliHy,
10 pEGpa SA, SB, SC, SD, SE 6ynyt
Ka3aTbesl eMY PACHOOKEHHHMN B Ha-
Npas/IcHMil NPOTHB ABIKEHNS YacOBOM
CTPCIIKH, TOTAA Kak, CMOTPS HA Yroa
SA,B,C,D\E,, ou suaut p&pa SA,,
SB,, ... pacrnooxeHHHMI N0 JBIKE-
HIIO uacoBoft crpeski,

Mnororpanune yris ¢ cooTner-
CTBEHHO PaBHLIMII VIOCKHMH 11 ABYTPAH-
HEIMI YTJ1aMil, HO DACTOJOXENHHMI B
ofparuom nopsake BooGuie He MOTYT COBMECTHTHCS MPH BJOKCHHI; 3HA«
4nT, omit ne papudl, TaxHe yran HasHBAOTCS CHMMETPHUYHB NI
(otnocuteasno sepwnnst S). TloxpoGuee o cumyerpun duryp B npocTpau-
cTBe Oy/l1eT CKA3aHO HINKE,

YHPANHEHHA )

HokasaTh TeopeumH:

1. Ooe niockocTi, mapasnie’bhsle TpeTheli, fapa’lebHEl Me)l\,:[y coGoft,

2. Bce npsawue, napaniensure Jannoit MJAGCKocTH 1 npoxoisuiie vepes
o:my TOUKY, JeKAT B OIHON MI0CKOCTH, Mapanienbuoll nauuoii,

3. Jaua niockocts P n napainensnas et npamas a. JlokasaTb, uTo pce
TOUKI npsiNoll @ HAaXOIATCSl HAa OJUHAKOBOM PAacCTOAHHH OT mIockoetH P.

4. JloxasaTb, uTo BCE TOUKH OANONl H3 JABYX Mapaiie’IbHLIX, M10CKOCTE(l
_ xxaxo:sncﬂ Ha OINHAKOBOM DACCTOSHNHI OT APYroft MIOCKOCTH.

5. Jme maockocTi, npoxoadlie uepes ase RaHHES napalienbusie npauu2
It ne napmnen"ue Me1y cofoll, mepecexalotcst no npsivoil, nNapaaneIbHol
LAHHBL [P SAMBIM,

6. Ecan npasas ¢ napaanensua kakoii-iudo mpsvoil b, gexkamweil na wio-
ckoctnt Al, To BCaxas MIOCKOCTB, IPOXOsiu(as 4yepes g, mepeceKaer MIOCKOCTs M
no npsaMoil, napailenssoit b, -uan no npsineft b.

7. Ecm npsavas a napaaiesasia miockoern A, To scaxas npamad, npoxo-
Ramas uepes TOUKY, Jekamylo B ILtockocrH Al, n mapasgeabuas mpsawmoil a,
JeXNIT B IJI0CKOCTH M

8. Ecan jaust 18e ckpemupawoniiecs npsasuie @ n b i uepes nepnyxo npo-
BEJEHA IJOCKOCTh, Mapasienslas BTOpOil, a uepe3 BTOPYIO —IMJI0CKOSTD,. Napast-
Je1611a5 Nepsoil, To 3T ABe MIOCKOCTH HapasIedbHEL.

9. Bcee mpausle, npoxojamiue deped KaKylo-HHIYib TOUKY Ha NpsiMoil a 1t
nepreiankyIapusie K roll npamoil, Jeikar B 01Hofl MJIOCKOCTI, NepueiInKy-
AApHOIl K a. : .

10. Ecan naockocTs N onpaMad MepneRINKYJIApHH K oluoll  npanoi,
TO omx napa’ieIbHb.

. Ecan npamas a, napatieisuast maockoCtin Al, mepecexaer npsmyio b,
nepneumn\y.'mpnyzo 3Toll NJIOCKOCTH, TO NPSMBIE @ 11 b nepuenaniyaspHsl.

33113‘!1! Ha nmocrtpoenie

12, Yepes nannyo TOUKY MPOBECTH MJIOCKOCTb, NapALIEBHYIO ABYM XNk
npsamey @ 1 b.

13. Yepe3 panuyo TOYKy NpODECTH NpaMYlo, Napanie]buylo 1aneofl miocko-
CTH If Mepecexanulyio JaHHYI0 NpaMYyIo,

[ &)
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t4. ToeTpouts TPANYIO, TIepeceraloulyio 1Be IaHNuH2 TPAMHE H napaniens-
HYIO TpeTbeil AaHHOil nmpsamoil.

15. IMocTponTE KaKyo-THGO OpSMYyI0, NepeceKaiomylo ABe AAHHHE NPIMEL
Il napallenpHyl AaHHOM maockecTi (3agaua ueonpefenduuasn).

16. ITocTpouts Rakyio-an60 npsamylo, REPeceKalomylo TPH Aailnbie NpAMLe
(3azauya Heompenea&HHas).

17. Uepes nauHY!0 TOYKY npOBeCTH OpsiMylo, NePNEHINKYJAPHYIO LBYM
J2HHEBIM CKPeHIIBAIOULIMCS TP AMBIM,

18. Hepea namnylo npaMyio OPOBeCTH M/OCKOCTh, MNEPNEHINKYAAPHYIO
K JaHHoil nJ0CKOCTH.

19. Hannl naockeere M it npsamas al] M. Yepes npsaMyio @ nposectd m.o-
CKOCThb, MEepPeceKaoilyio MIocKocTh Al o Jamuuy yraod.

20. Hana naockocts Al H ase Touku A u B nooany cropouy ot neé. Hailtu
ua naockoetn A Takylo Touky C, wrodw cymma AC4BC Gu.ia naunmensweii.

I'TABA BTOPA4

OPTOICHAJIbHBIE MPOEKLHY TOYKH, OTPE3KA
H ¢UTyPbI

54. HsoOpaxenite TOYKY OpH NOMOULY NPOSKUMY Ha A32 NIOCKOCTIL.
Boo6pa3uy maockoctit npoexuii, ropusontaavuyio H n sepruxaasuyio V,
llepecekaouitecs noj APSIMLIM YIJIOM N0 OpaMOil Xy, KOTOPYI0 MH Gynem
1a3uBaTh OChio Hpoexwii (depr. 44). Tliockocti atit 03pasyoT derupe
ABYTPGHHHX YyTU1a, U3 KOTOPHX Mul L.
4 o npocTOTH OyaesM PaccMaTpuBath TOABKO

oimu, uMenno mepeannii gepxuuit. Iojo-
WHM, YTO BHYTPH 3TOTO YT/12 PACHOI0HCHA
P - kakan-undyap touka A, Onycrum u3 ned
/ nepnesAuKyaapu #Ha miockosty H u V.

X - .
. a / Tor,na MBI IOIYHHM HA 3THX (L10CKOCTHX
a

OpOSKUHI TOYKH A, IIMCHHO: @ €CTh FOpIl-
BOHTANLHAA Npoekius, @’ — GepTHKLIL-
HAT (OpOeKUHH 3TH HA3LIBAOTCH OPTOrO-
HQJIbULIMH, TAK KaK Ol 00ay4aI0TCH Olly-
CKANICM NEPHCHINLY.IRPA HA MAOCKOCTD).
Uepr. 44 O3uKHOBEHHO KawAad H3 STHX 0PO-
ekt o603nauaercs Masoii 6YKBoi 011010
uanyenoBaung ¢ ToH Goabwoli Gykpoil, KoTopas cBo3HAUZET NPOEKTil-
pyeMylo TOuky, npiués Oyksa, 0603na4aioulast BePTIKAILHY IO NPOCKUIIO,
Gepeten co 3uaxkoyM HaBepxy. IleprmeHAUKYasipul, ¢ MOMOULbI0 KOTOPLIX
MOAYUYAIOTCS DPOSKUHI TOYKH, HA3LIBAIOTCA MPOSKTHPYIONINMNI NepHeNan-
ryaspamu: Ag— ropisoHTaALHO-NPOCKTHPYIOWNI nepnenankyasip, Ag’ —
B2PTHIAILIO-NPOCKTHPYIONUHT mepiel Ky aap.

Ec.iit yepes Tu NepneHINKYA4pul npOBeAEM NAOCKOCTh, TO OHA AOMKHA
6ulTb neprendukyaspHofl ¥ maockoctn /4 n k naockocetit V (§ 43); cae-
Z0B4TeabHO, A0TIKHA GLTh NMePHeHANKYANPHA 1t K ocll Xy (§ 45), u notoMmy
npsinie @a” 1 @'a”, N0 KOTOpLIA 3Ta MJOCKOCTh MEePeceKaeTesi ¢ MJI0CKO-
crayu H o1V, GynyT mepneHanKyanpHhl K OCH XY; CJ1e10BaTeabHO, OHII
o0pasyloT annefinsiil yroa AByrpaliioro yraa, CoCTasAeHHOro Ma0CKOCTIMIL
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.

H 1 V,n TaKk KaK 3TOT ABYrpannLii yroa npasoft, T0 1 anueiiunilf ero yroa
nomxen Obith npaMbiM. Taknum cOpazom, 4eTHpEXyroapnnk Aaa’e’ Gymer
NPpAMOYTroabHNK, MIOCKOCTh KOTOPOTO MCPHEHANKYASpHA K OCH X,
3aseTns 370, NOBEPHEN FOPH3OHTANBHYIO NOAYNAOCKOCTL H BOKPYT 0XH
xy na 90° xmn3y; Torna ona coBnaaéT c Himkuell sepruxkaabmoit noay-
MJI0CKOCThIO, 00pasys ¢ BepxHefi  BepTikaabHoil o
_MONYMIOCKOCTBI0 OAHY BEPTHKAIBHYIO NBJAOCKOCTh, W
fpu atom Toukn &” 1 @’ ocranyrcs HA CBONX Me-
CTax, a TOYKa @ 3afMET nonOMCHHE HIKE OCH XY
i pacnonomncn HA MPOJOTENHH NeprenanKyapa P [
a’a” na paccrosnmn a’a, paBaoM Aa’. Mu noayunm

TOrAa pa3pépuyThil ueptém 45, KOTOPH{l Brpenb J
OyneMm Ha3LBaTb 3NIOPOM; 4YepTEX ISTOT COCTONT

" N3 OpaAMOH . xy, u3obpawxamuleii ocb Mnpoexunit, n a
JBYX TOUEK, PachMOJOMEHHHX Ha OLHOM NeprneHan- Yepr. 45.

Kyasape K OCH Xy; HIDKHASI TOYKA €CThb COPH3OH-
TanbHAs TPOEKUNs, a BepxXHsusi-——BEPTHKAAbHAG Mpoexuus Toukn A,
Koneuno, Beakoit Touxe A, BasiTolf BHYTPH ABYrpaHHoro yraa(uepr. 44),
COOTBETCTBYIOT Ha 3MIOPe ABE BMOJHE ONpejendHHbE TOUKN @ H a’, pac-
TMOJIOKEHHBIS HA OANOM Nepnenankyadpe k ocu xy. O6patho, Beakiy ABYM
TOYKAM 3MI0Pa @ Ha’, PACHONOKEHHEIM Ha OXHOM NMepreHANKYISpe K OCH XY
(rouxa a HmmKe Xy, a TOYKAa a’ BHie XY), COOTBETCTBYET OILHA Omnpejie-
n€HRasg TouKa A BHYTPI ABYrpanuoro yraa. Urtofu noayunTb 3Ty TOUKY,
MH JO/DKHE! BOOGPAa3NTh, YTO HIGKHSIS MOJOBNHA 3M0OPa BpauieHieM BO-
KpPYT oci Xy cHoBa mos&pryTa na 90° KBepxy u saTem 3 Toyex a na’
BOCCTABAEHH NEPHEHANKYAIPH K MI0CKOCTAM 0Gpa3oBaBluerocss ABYrpaH-
HOTO yrna; repeccyeHiie 3THX NCPHEHINKYAIPOB N ONpeAesHT Touky A.
55. Yactabie caywam. W3 uepreweill 46 w 47 BuUAHO, YTO eCam: -
1) Touyka A JeiHUT Ha FOPH3OHTAABHON IJOCKOCTI, TO C& BCPTHKAIb-
Hast npoexuns a’ JeXONT HA OCH XY, a TrOPH3OHTA/bNAS COBMAAAET
¢ camofi touxoii; i

Yepr. 46. Yepr. 47.

2) 1ouka B pacmoioiena na BepTHKATIBHON MIOCKOCTH, TO ©F- ropir-
30HTA/IbHAR TIPOEKWNA JeXNT Ha ol Xy, a Bep’l‘l{l(a.'lbllaﬂ COBnaxaceT
¢ caMofi TOuKoil;

3) touka C aexUT HA OCH Xy, TO o06Ge ed mpoexiill CoBnajaloT
¢ camoil Touxofi.
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56. Usobpameusie npamoit. Mu yxe sunean (§ 47), uto econ npo-

T eKTHPYEeMast Al N PsiMasl, TO N Npoekins ef A0MKHA OHTh npaMoil
JnHnefl. 3HaylT, OTPE30K NPAMOIL, coennnsioulelt Toukn A u B (yept. 48),
uso6pasiitcs Ha smope (uepr. 49) orpeskamu ab n a’b’, 3 kotopux nep-
BLiil €CTb ropu3oHTaJbHAS NPOCKIMSA, & BTOPOii — BepTIKaAbHasn NPOCKINIs
orpeska AB. Takin o06pa3oM, YTOOH NOAYUNTH MPOCKIYHIO HEOTPAHIYEHHOI
npsMoft 12 KaKyio-undyab nJ10CKOCTh, AOCTATOUHO HANTH NPOEKUHIO Ha 3Ty
IIJOCKOCTL JBYX e TO4MEeK # uepe3d STH TNPOCKIU NPOBECTH NPAMYIO.

- a’

3t
o

<
o

Yept. 48. Yept. 49,

Tlpockuwmn npaMoil MOKHO MOJYUNTD €WLE HHAYC, @ HMEHHO; MEl MOMKEM
TIPOBECTH Yepe3d 3TY NPAMYIO ABE MJIOCKOCTIL: O4HY — HepNEelaKyAIPHYI0
K rOpH30HTAJbHOI MJIOCKOCTH Npoexunii (0Ha Ha3LBAETCS FOPH30NTAILIIO-
NpPOEKTHPYIOUIas IJIOCKOCTB) Il APyTYyi0o — AepHeHdHKyAsIpuyi0 K BepTH-
Ka/ibl10ii II0CKOCTH npocKuit {OHa Ha3LBaeTCH BEPTHKAMLHO-NPOCKTHPYIO-
niag niaockocTs), Iepeceucnie sTux naockocTell ¢ NI0CKOCTSMI NPOCKLHIL

_Aact mpoekun ab u a'b'.

F

fl\ e’y
— \YZ4
a

¢ E

Yepr. 50.

3auMeTnM, YTO ecai oTpe2ok npaMoil oGosnauen GykBasiu AB, To ero
HpOCKUiiL 0003HAYAIOTCH @b (ropisodTanbuast) 1 a'd’ (Beprikaasnasn); ecan
"eorpannyennas npsMas o6o3navena ognoil 6yksoii, nanpuyep K, 1o npo-
exuun eé 0603nayaloTCs Towe oAnol 6ykBoii (Manofi) £ (ropusontansiasn)
u k' (BepTikaibHas).

57. Yactuue cayuan 1) Ozmt Kouew orpeska AB Jewur ua
TOPH30ITANbHOH MJI0CKOCTIL i
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2) Oain xonen orpesxa CD newnt na BepTHKTBLHON MIOCKOCTIL
3) Otpesox LF ymnupaetcs CBOHMI KOHNAMH B NJIOCKOCTH HpOeKuil.

St Tpu cayuas 130-
CpaxeHsl B nepcneKTR-
1103 BHA€ Ha yepTexedO
1l TIPOEKUIISMII HA 3N0pS
Ha yeprexe D1,

4) Orpesox AB
nepneHanKynspeHk Bep-
THKaABHON  maocKocTH

npoexkunt n  ynupaer-
ca B ned (uepr. 52
1 53).

5) Orpesox CD
NepueHnNKyNIpeH X ro-

o,

el

L

4

N
=

N

Yepr. 51.

PU3OHTA/BHOI MIOCKOCTH 1 ymupaercs B ned (uepr. 52 m 53).
6) Otpesox AB nexuT B HEKOTOPO(l N10CKOCTH P, nepiienauKy aapHoit
K ocit xy, Toraa ofe nmpOeKTHPYIOUNIE MJIOCKOCTII COBMAAAIOT € TLIOCKO-

i

B
/'ic
4 4 i
X b __ . L

a D
Uepr. 52.
b’
B
P
al
X
AT )
474
a
Uepr. 54.

Uepr. 53.

o~
~

a

Yepr. B5.

cthi0 P o notomy na smope ab, a¢’b’ pacnoaoxenu 1a OAHOM MepueHaln-
kyasgpe ¥ ocn xy (vepr. 54 n 53).

7) Otpesox AB napannened BEpTHKAIbHON MJIO0CKOTTIL

Toraa ero

rOPI30HTA/AbHAY MPOEKUHA Napaanenbsa ocu Xy (uept. 56 u 57), a Beptir-

KanpHas Npoexilid paBHa Il napaiieanHa AB.
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8) Orpesox AB napanneien ropusontanvhofl nnockoctu (yepr. SR
i 69); Torza ero Beprixaabuasd UPOEKUMS MapaienbHa OCH Xy, a ropi
3oHTaNbHAs MPOCKUHS PaBHa W NapajnenbHa caMOMy OTpe3ky AB.

a

Yepr, 58,

/

a
bl
x g
a (]
Yepr. 57.
Ird b' -
- y—
b
q
Uepr. 59.

568, Hpoexuus nepecexatoniuxca npaMbix. OueBnIHO, YTO €CAN ABe
npasmuie (K n L) nepecexaiorcsi, TO mepecexkaioTcs Takike H HX OJHOHMEII-
Hue npoekunn (Yept. 60), npHYEM TOUKH nepecedesns m 1 m’ Jexatr ua
0JHOM nepneHAuKyaspe & ocn xy. O6paruo, ecat oanonMEitibe npoex-
W ABYX NpAMHX Iepecerarcs, NPUYEM TOUKH fepecevyeHlld AewaT ua
OHOM MepNeHAHKY/AApe K OCH Xy, TO I CAMH NpsMHE NepeceKaoTes, Tax

l’
N/
ur/
X

~

Yepr. 60,

A
o~
\\D
a b |Id

Uepr. 61,

KaKk Touka (m, m'), ompeielseMam TOUKAMI MepeceveHHs npoexIil,

' npHNGAAeKHT OGeHM HPAMBIM.

59, Mpoexitiy HapaaaeIbublX MPAMBIX Napa/iienbist, JeidcTBHTENABHO,
ccan AB|[CD (uepr. .61), To cTopoun yraos BAa n DCc napannenshu
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T MOTOMY MPOSKTEPYIONLNE MIOCKOCTH Takxke napasnienbun (§ 15), a ma-
pajieabHLEe MUIOCKOCTH repecexaioTcst TpeThell naockocTbio (P) mo napaa-
Jeasnuy npasuyM {(ab n cd) (§ 16).

69. M3obpaxennaMn npgMEX ¢ noMouiblo AByx e& npoexuuit na ape
B3aHMHO NepreHaNKyASPHEIE MIOCKOCTI! MOKHO MOJIb30BaThCS AJ4 pelenis
Pa3nNUHEX 33a7ay, KAacaloWixXcs MOJOKEHHS MNPIMHX B MPOCTPAHCTBE.

PaccMOTPHM HECKOIBKO MPIMEPOB TAKIX 33434,

Bapavual. Hasnope dans npoexyuu abu a’b’ nexomopozo ompesra
AB (uepr. 62). Onpedeaurnty dedcnenrie sHy 10 esuuRY IMO20 OMPe3KC.

\

b,
B
a’ A c
x y
)
N a
b .
a
Yepr. 62. Uepr. 63. !

Mepauit cnoco6 pemenns. UYTo6u aerue GuAO BOOGPAsNTD
NO/I0XKEeHHe OTPe3Ka B NPOCTPAHCTEE, BO3bMEM MEPCTIEKTHBHOR N306paKenne
otpesxa AB 1 ero ropusoutanbiofl mpoexunn ad (4epr. 63), 1. e. Taxoe
H3o0pakeHile, KOTOPHM ML MOJB30BAJANCL B NEPBOIl raase.

YeTnpéxyroabhnk ABbanpeacrapaser co6oiinpaMoyronsHyIo Tpanenmnio
¢ MpAMHME yraaMn npi Toukax a u b, Ilposens B arofi Tpameuwnn npamyio
AC, napannensuyio ab, noayunm mnpsmoyroabnuii Tpeyroapnnk ABC.

B atom- TpeyroabHuke orpe3ok AB faBaseTcd FHNOTEHY30f, kaTer AC,
OYeBHAHO, PABeH TOPH3OHTANBHOI npoekmun ab orpeska AB. 3ra npoek-
ung Ha smiope 3azada. Karer BC pasen pasuoctn orpe3xoB Bb u Aa.

Orpeskit Bb 1 Ae Ha sniope TakKe AaHH; HMEHHO OHHI PABHH COOT-
BETCTBEHHO PAacCTOSHUSIM TOuek b’ 11 @' OT ocn Xy, CAeA0BATEbIIO, I Pa3-
HOCTb HX TAIOKE MOWHO HAlITH HA 3mope. Ona paBHa pasHOCTH PacCTOAHMU
touek b 1 a’ or ocu xy. Orcioaa cienyer: uroGsl HafiTin AeficTBITE b
RYI0 ATHHY OTpe3ka AB, #yHO NOCTPONTDb NPAMOYTOAbHKIL TPEYroabuiK,
OJHHM H3 KATETOB KOTOPOTO CJAYKHT rOPH30OHTANbHAsS NPOeKisa ab ncko-
MOro OTPE€3Ka, a APYTUM —OTP230K, PABHHII PA3HOCTI paccTosHtil BepTH-
KanbHHX npoexunit @’ 1 O’ kouuos orpesxa ot ocit xy. F'unorenysa storo
TpeyrojbHika 1 Ha8T AefCTBITENAbHYI0 AMHHY oTpe3ka AB.

Bropoili cnoco6. ITpeacrasnym cebe, uto orpesox AB B npocrpan-
CTBE HEH3MEeHHO ckpenaén c npamoil Ae, 1 GyxeM Bpauiath oTpe3ok AB
0KONI0 3TOft npaMoil 10 Tex nop, MOxa OH He CTAaEST mapanneieH BepTH-
KanpHOM 1IockocTN mpoexunii (yepr. 64).

Mpn atom ero Bepruxansuas npoexuus GyieT -AapaTh ero AeficTpi-
TCABHYIO IJIHHY.
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Tpa raxos spautensn orp2aka AB ero uposeumt ab u a’b wa 3mop2
6y iyt seuntvest, Ho ero yroa nakaouna k npamoi Aa ne O6yaer smeusthes,”
4 CAeA0BATCALHO, HE OYILT MEHATLCA 1 AJlHA €ro ropH301TaALHOI NpoeK-
Wi {MEHRCTSH TOALKO ed nanpasaenne). 3HAYHT, [P 3TOM BPAULSHHH
OTP23Ka ero ropi3oNTalibHasi MPOCKIUNN H3MEHHTCH TaK, YTO TOYKA @ Ha
Briope ocTatTcs HenoAsitxkuofl, a TOYKa b nepeneulaeTes no Ayre OKPYx-
noctu. Koraa orpesok AB craiter na-

paaacaen sCPTHKAAbHON MAOCKOLTH, €ro p! !
ropu3oNTaIbUAS MPOGKUlA caenaeTcs na-
U’
x y
a bo
X - y
a
0y
—p—
Yepr. 64. UepT. 65.

pazieannofl ocu xy. Beprukanvnas npoexuns @b’ npi spaiueHin Taxxe
MEHHETCH, HO TaK Kak paccTosuic To4Yxn B OT ropiu3oHTaabHoil miaocko-
CTH OCTABTCH HCHBMEHHBM, TO PACCTOMHUC TOUKH b’ OT OCH Xy TaKuC He
Oyaet Menstocs. OTC0Aa caeayer, 4T0 Todka &' OyiaeT nepeMciarTLes 1o
nps:oil, napaaseannoii ocn xy. M3 ckalannoro cacayer, 4To MOIKHO IO-
AY4liTh HA SIHOpC NpOCKunn otpeska AB, nocae ero noBopoTa BOKPYT
ot Aa, ¢ noMombio cielyiowero nocrpoenns (Yept. 65): onucupaes
AYTY OKPYHHOCTI € UCHTPOM B TOUKE @ PaalycoM, PaBuuM ab, H HaxoAuM
TOUKY €€ nepeceuenust b, ¢ npsivoil, napanieaboil ocl Xy 1 Npoxoasiucii
uepes TOUKY a; 4epes &' nposoaiy npsaMylo, Napaileabliyio ocH Xy, i npo-
aoTKaeM €€ J0 nepecedeniis s HEKOTOPoil TOUKe b, ¢ nepHCHANKYASPOM
K OCH Xy, nposeaiuuniy uepes Touky &, Otpeskn ab, u a'b; 6ynyt
npocilMsAMN 0Tpe3ka AB nocae nosopora. Ero BepTitka1bHas NPOeKILs iz'b;
OvieT npn sTOM AaBaTh JeilcTBuTeabuYyI0 ANy oTpe3wa AB.

61. 3anava 2. Ha smwope danv npoeryun l wl’ pexomoypoii nps-
2zolt (wepr. G0). Haiimu ok nepecevenusn an:of npasoi ¢ niocko-
cmang npoeryuit (3nly mouxt HA3UGAIOMCA CaclaMU npaloi Ha
1.10SKOCIENX NLOEKNUit).

Peumenne. Touka perpouit danuoii upsiMoil ¢ BepTHEAALNOI I10CKO-
CTLIO IMCCT CBOCHl ropn3ouTaablioil npoekuiieii Touky Ha ocu xy. C apy-
roif CTOPOlLI, rOPU3ONTAILUAN HPOCKUIST 3TOH TOUKH ACNLKHA ACKATL HA
npsivoil 2o CieoBareabio, Jast HAXOUCAEHIN HA SMIOPe BEPTHKAABHOTO
cnela upsaMoil mpoxosikaen €& ropi3OHTA bHYIO POEKUHIO [ 10 BCTpeyn
B TOYKe f ¢ ocblo xy. Toura fOyzeT ropu30uTanbuoll NPOCKLUIE] HCKo-
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MO0 BEPTHKaJbHOTO caena. Uto6H HalTH ero BepTHKAALUYIO NPOEKLHID,
BOCCTaBMM- B TOYKE f NMEPNeHANKYJAp K OCH Xy H NPOAOMKHM €ero 10
mepeceueHns B Touke f' ¢ npamo#t /'. Dra Touka f' n Gyaer mucxomoR
BepTHKaabHOH npoexkuueft BepTHKANBHOTO ,
‘caena, oHa, O4eBHJAHO, COBHAMAET C CaMHM f
BEPTHKAMBHHM caefoM. TakuM xe nyTEM
HaliaéMm H ropusoMTalbHHKR caen npsMvoft:
nponomxaeM I° no BcTpeun B TOouke m'
C OChI0O XY, B TOYKe m’ BOCCTaBAsieM mep-
MEeHAHKYIP K OCH Xy A0 BCTPeYH B TOYKE
m c npaMmo#t /; Touka m—uckomag,

62. IMpoexuus Ttpeyroapunka: Ecan s
NIPOCTPAHCTBE AaH TPeYrOAbHHK, TO MOXHO
fIOCTPONTb [OPH3OHTAJAbHHE W BEPTHKA/b-
HHE TNIPOEKUMH ero Bepiun H cTOpoH. Ha :
SMIOPe Monmyyaercs, TakuM o6pa3oM, ABa TPeYrOAbHHKA, KOTOPHE CIyKaT
TOPH3OHTA/ILHOH 1 BePTHKAJbHOR MpOeKiHsMH AaHHOTO TPEYyro/dbHHKA B
TPOCTPaHCTBeE.

Ecan dopma ¥ nonoxenye TpeyroabHHKa B NMPOCTPAHCTRE HE yKa3aubl
3apaHee, TO NPOEKUHH ero BepIUMH MOXHO 3a1aBaTh NPOH3BO/ABHO, CO0/I0-

Yepr. 66.

’
o’ : ) > o
as o
a
b o
X y A -4
(4 .
a
b N
a ) b 9 (4
Yepr, 67, ‘ Yepr. 68.

Aas JHib YC/AOBHE, YTOGH BEPTHKA/IbHAS U FOPH30HTaNbHAA NPOEKUUH OX=
HOM M TOH e BEPIUNHK JeXa/lH Ha ONHOM NepnenaHKyaspe K ocH xy. Hef-
CTBHTENBHO, MOJI0XKEeHHE MIJIOCKOCTH B IPOCTPAHCTBE BIOAHE onperenserca
nonoxeHieM TpEX e€ TOYEK, KOTOPHE MOXKHO G6paTh B NPOCTPAHCTBE COBEP-
UIGHHO MPOH3BOJAbHO, JAHUIb Ol OHH HE Pacnoiaramich Ha OAHOH npsMoft.

Ha ueprexe 67 npeicTasieHn NpoeKUHH HEKOTOPOrO TPeyro/bHHKA
ABC. Tlonb3ysich 9THMH NPOEKUHAMI, MOXKHO HA SMIOPE PeIUATh Pa3aHUHHE
3aRayYH, Kacalougecd 10J10XeHNA TPEeyroJbHHKAa B NPOCTPAHCTBE.

63. Banaua 1. Jaus npoexyun abc u a'b'c’ mpeyzossnura
(4epr. 68)., ITocmpoums wa snrope 8epmUKAALHYIO NPOCKHUID npAMOE,
Aexcauieli 8 nAOCKOCHEN 9MO20 MPey20AbHUKG, 20PUIOHMAAbHAS NPOeK=
4uR xKomopoii 3adana,

2 A I, Kuceats . : a3



Pemwmenne. [lycrs npamas e ectp 3anaHHas rOPH3OHTANBHAS MPOEK-
A, OHAa BCTPeYaeT HpsMHe a¢ U HC COOTBRTCTBEHHO B TOYKax p H ¢.

Tak kax sTa npsamas nposedeHa B [VIOCKOCTH Tpeyronsuuka ABC, To
ona nepecekaerca co croporamn AC u BC B ToyKax, A KOTOPWX p
H ¢ CAY:®KaT TOPH3OHTAABHWMU NpoeKuisMu. [ MOJyYeHis BepPTHKA/b-
HEIX MPOeKUHA Tex e TOYeK, OYeBHAHO, C/eJLyeT H3 TOHEK p M ¢ ony-
CTHTh TePHEeHANKYAAPE HA OCb Xy H NPOLOMKHUTH HX AC BCTPEYH B TOU-
Kax p’ 1 q° cOOTBETCTBEHHO ¢ mpsMuMu a’¢c’ u b'c’. Tlpamas p'q’ ecinb
JICKOMasi BepTHKaJbHAf NpoeKuus npsamoll, newauleli B MIOCKOCTH HaH-
HOTO TpeyroJibHHKA,

64. 3anada 2. Ha snwope danu npoexyuu abec u a’b’c’ mpeyzoss-
ruxa ABC (uept. €9). Kpome mozo, dana 20pusonmansias npoexyus

1a.

Yepr. 69. Yepr. 70,

- d mowru D, aexcaweii ¢ naococmy anozo mpeyeossnuxa. [Tocmpoums
8ePIMUKAABHYIO NPOEKNUI) amoil mouxu.

Pemweune, Coeanuns Touxn d H &, MH DOJYUHM TOPH30HTaABHYIO
npoexunio ad npsasofl, Jewauell B njotkocTH Tpeyroabiuka ABC
coeanusiiomieii Touky D ¢ sepumtoft A (yepr. 70). Touka p, B koTOpO#
npayan ad -BCTpeyaeT b¢, eCThb rOPH3OHTANbHAR NPOCKUHA TOUKH nepece-
yenns P npavoit AD co c¢roponoii BC (uepr. 70).

Ha npamofi &'c’ naxomuy BepTHKa/AbHYI0 NPOEKLUHIO p’ TOH Xe TOUKH,
ONYCTHB N3 p nepnenduxyasp Ha ocb. Hanee, npoBOXuM npaMylo a'p’ o
Ha Hell TakuM e croco6oM HAXOANM NCKOMYIO BEPTHKANbHYIO NPOEKUHIO
d' touxkn D (uepr. 69).

65. IIpoexuuu Muoroyroapuuxos. [Ipi nmocTpoesuy npoexunil Muoro-
YTOMbHHKA YK€ He/b3si IPOH3BO/LHO B3aAaBaTh MPOEKUIMHI €r0o BepllH,
Ecau B3aTh NPOH3BOAbLHEIE FOPH3OHTANBHEE (POCKIAN BEPIIHH MHOTOYTOMb-
HHKA, TO M3 BEPTHKA/bHHX HX NPOeKilitil NPOH3BOJLHO (HO HA OAHOM mneEp-
MEHAHKYAPE C COOTBETCTBYIOLHMII FOPH3OHTANLHEMI NPOSKUNAMIL) MOXKHO
B3ATb TOAbKO TPH, [eHCTBHTENbHO, STH TPH BePTHKA/AbHHE NPOEKUHH
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BMeCTe C TFOPH3OHTANLHHMH BMOJAHE ONPENeIANT MOCKOCTh, B KOTOPOH
ACKHT MHOTOYTOMBHHK, ~

IMoaToMy sepTiKanbHHE MPOEKIUHN OCTANbHHX BEpulHH caeayer 6paTh
TaK, YTOGH OHH CAYXKHAH MPOSKUHAMH TOYEK, NEKAUMX B STOH MAO0CKOCTH,

Ha yeprexe 71 naHu npoekuux npsMOyroAbHHKa, Jexaumero B MI0CKO-
CTH, MEPHeHAHKYNIPHOA K FOPH3OHTANBLHON MNECKOCTH NPOEKLM, uMelo-
ero [ABe BEePTHKA/JAbHHE CTOPOHH.

Ha yeprexe 72 npeacrasneno nocTpoesue NPOEKIHA mecTHYTOAbHUKA,
TMpHYEM TOPH3OHTA/NLHHE NMPOEKUHMH a, b, ¢, d, e, f ero BepuInH B3ATH
MPOH3BOJIBHO, ! )

Beprukanpuue npoekunn a’, ', ¢’ BH6pand Ha nNepueHAHKypax K
OCH npoeKunit, nposed8HHEX Yepe3 TOUKHM a, b, ¢. IIpn sToM Touky @’
MoxH0 GpaTh rje yroAHO Ha mnep-

NEHANKYAApe K OCH NPOEKUHH, npo- f ¢’
BeEHHOM 4Yepe3 a: TOYKY b —
TAe YFOAHO Ha mepneHAUKyaspe ag d'
K OCH, npoBeASHHOM vuepe3 b,
b’ ’ ce b
x y
a’ 4’ ' c
b
. x Y
Jy d
a
b €
a f
Yepr. 71. Yepr. 72,

N TOuUKYy ¢ —TrJe YroAHO Ha [MeprneHAHKYJNspe K OCH, MPOBEAEH-
HOM 4Yepe3 ¢, DBeprTukanpHhe NPOEKUHH OCTAAbLHHIX BEPUIHH MOXHO
TOCTPONTb, NMpuUMeHsd cnocol, ykasauuui B § 64. Coennnns TOYKH a, O
H ¢, MOAYYHM TODPH3OHTANbHHE TNPOEKUHH JABYX CTOPOH WIECTHYFO/Ib-
uuka (ab u be) u opnofl éro anaronanu (ac). Coeaunus Touku @', b’ u ¢’,
MOMyYuM BepTHKa/JbHHE MPOEeKUMH TeX e cTopon (a’'bd’ u b'c’) it Tofl e
anarodann (a’c’). CoeaunuM nocne STOro TOYKY b € FOPH3OHTAALHHMH
npoexuusMi d, e B f OCTalbHHX BEPIUHH WECTHYTOAbHUKA. TouXH nepe-
ceuyeHns npaMux bd, be u bf ¢ npaMolt ac 0603HAYHM COOTBETCTBEHHO
yepe3 p, ¢ u r. [poBens uepes TOUKN p, ¢ U r npsAMHe, nepnenIuKy-
AspHHE K OCH MPOEKIHH, NPOAOMKHM HX 10 NepecedyeHus ¢ npsamod a'c’,
TOrZa M MOJYYHM Ha STOH TMpPSMOH BepPTHKanbHHE npoeKuwuu p’, g’ ur’
TOYEK NepeceyeHHs TPEX AHAaroHasnel WIeCTHYroabHHKA ¢ 4eTBEPTOH, Asd
KOTOPOH BepTHKaNbHOH npoekief cayxuT npamas a’c’. Bepriukanbuue
MPOEKUMH 9THX TPEX AHArOHANEH MH MOAYUIM, COeAHHAA TOUYKH p', ¢’ ur’
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¢ toukoft b . Ecan reneps mpomoaxuts npamyw b'p’, a yepes Toury d
TIPOBECTH NPAMYI0, NMEPHNEHAHKYAAPHYIO K OCH mpoekunil, A0 nepeceyeHns
¢ mpaMo# b'p’, TO TOuka mepeceyeHns 9THX NpAMHX d' GYNET CIYKHTb
BEPTHKANLHON npoexune! YeTBEPTON BEPUIHHL MieCTHYTOIbHIKA, TaKuM ke
o6pasoM, -npofomxas npsaMeie '’ u b'r’ wonyckas u3 TOYeK e u f nep-
NeHIHKYASPH Ha Ocb npoekunil, Halgéy sepTuxkaibune npoexuun e’ u f'
naToff ¥ mectofl BepwnH wecTtnyroabHnka. CoennHus Mocne0BaTe bHO
Toukn a’, &', ¢’, d', ', f', noayunM HCKOMYIO BepTHKAILHYIO NPOEKLIIO
IecTHYTOAbHUKA. ’

66, 3ameuanne. Meron usobpaxenuns QUryp u Tea B OPTOronasib-
HWX MPOEKUHSX Ha JABe NJOCKOCTH GHJ pa3paloTaH QpaHLy3CKIM YUEHEM
Tacmapoym Mouwxen (1745—1818). Tacnap Mo 6bin kpymnefimnm
¢panuyacknnm reomerpon kouua XVIIF u navana XIX 8, Bo Bpems ¢pas-
nysckofi pesomoui OWA OZHIM H3 ocnHoBaTes el 3HaMeHHTOH noauTexH-
yeckofl koA, co3naHuoli konsentoM. Meton Monxka B HacTosULee BpeMs
AB/SeTCH OAHHM H3 OCHOBHHX B TOH 00.4CTH reoMeTpiil, KOTOpPas paspa-
GATHBACT METOLK 1306panetitis TeOMeTPHYECKHX Te/ HA NVIOCKOCTH H HOCHT
Ha3BaHle HauyepraTtebuoii reomerpui., Merton MoHmka uMeer wWwnpokoe
NPIMCHEHIIC B TEXHHKC NPH BLIYEPYHBANII MPOCKTOB COOpY:keHnit, naanos
31annd, yactell n aertanesi mammns 1. A. [Ipn s10M MeToAe™ HOCTPOEHIHS
H3 3MIOPE DLINOJIHAIOTCS HIOTAA N0 CJAOKHHM MpPaBHIaM, H0Jb30BATLCH
KOTOPHIMH MOWKHO, /L XOPOWO YCBOUB riaBhue akTul M npeaioxens
crepcomerpii. Tloatomy p yueGHitkax reoveTpui, Kak # B Hacrosuiei
Kuiure, npir u3obpameHiy reoMeTpHyYcCKHX GHTYP U Ted NpuMeHsoTCs
ynpouigHtbpe pHCYHKIL

Sru pUCYHKH TPeACTABARIOT cofofl npoekunn n3yuaexux uryp, u
He Ha JBE MJOCKOCTH, a JHIUL HA OIHY, HMEUNO HA MIOCKOCTh -lepredxa.

Kak cnenyer u3 Bcero nmpeAulayuiero, 04Ha TaKasi NPOCKUHS cul He
onpezaenseT Ui nonoxenus QGUIYpH B NPOCTPanCcTBe, HHl €€ TOUHLIX pa3Me-
POB, HO OBA AAET 4CHOE MPEACTABAGHIE O Biiae Hayyaenmoli Ppuryps. Jroro
npeaCTaBAEHHsT AOCTATOYHO, 4TOOL, OCHOBLIBANCh HA OOIUIX TeopeMax
CTepeOMEeTPHH, H3y4YaTh CBOHCTBA reoMeTpHyeckux ¢uryp u Ted.

[JIABA TPEThbS
MHOTOrP AHHUKU

1. NAPAJIIEAENHNEL H NMMHPAMUIA

o)

13

[' 1 67. MuororpaHHuk. MuororpaHHNKONM Ha3HBAaeTCs TeJO, Orpa-
queﬂﬂoe NOCKIMI MHOrOYTOIbHIIKAMH. 061111!0 CTOPOHH CMEAWHLX MHOTO-
YFOABHHKOB HA3BIBAOTCH PEOPaMu MHOTOTPanniia. Muoroyroibiiki, KO10-
pHle OrpaHi4IBaIOT MHOTOrpaNinK, NasHBaloTcs ero rpassyu. [paxn
MHOrorpaiHnka, cxonasuguecs B OJHOHt TOuke 06pa3ylOT MHOrorpaHHufl
yroa; BepIIiHL TAKHX MHOTOTPAHHLWX YIJIOB HA3KBAIOTCS BePIITHAMH MHO-
rorpasunka, Ilpavue, coennngouye ABe Kaxue-HHOYIb BEPISHHH, He
newautue Ha oAuoH rpaHu, HA3HBARICA AUATOHANAME MHOTOrpaHHIKA
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Mur Gymes paccMaTpHBATH TONBKO BH T Y K J1H € MHOFOTPAHHHKY, T. €.
TaKie, KOTOPHE PacMmoOWeHH N0 OAHY CTOPOHY OT MJIOCKOCTH KaxaoH
H3 ero rpasefi. -

Hanmenburee 4nco rpanefl B MROrorpaHHiKe —4eTHpe; TaKofl MHOrO-
rPaHiIK MO/NydaeTcs OT MepecedeHHs TPEXTPAHHOTO Yriaa KakoH-Hudynn
f10CKOCTHIO. /ﬁ o
4 68. Mpnsma. [Ipn3mofi HaswBaeTcs MHOTOrPaHHHK, Y KOTOPOro aBe
rPaHH —papHbie MHOTOYTOJABHHKI C COOTBETCTBEHHO MapadneNIbHHMH CTO-
POHAMI, a BCE OCTa/lbHHE CPAHH— Mapa/aienorpaMyMH.

Y1061 n10Ka3aTh BO3MOKHOCTD CYI[ECTBOBAHHA TAKOTO MHOTOTPaHHHKa,
BO3bMEM (uepT. 73) Kaxofi-Hu6ynb MuoroyroabHHK ABCDE u yepes ero
BEPUIHHB TPOBEAEM PAL Mapan/eNbHHX NPSAMHX, He
JeKalHX B €ro, n1ockocTH, Basts 3aTeM Ha oxHO#
H3 3THX MPAMEX IPOH3BOJLHYIO TOUKY A,, npose-
A&M yepes Hed MI0CKOCTH,MapasIeIbHYI0 NOCKOCTH
ABCDE; yepea xaxjable 1Be COCEJHHE Napanie/ftb-
HHe npfAMHe Takxe nposeass miockoctn. IMepece-
YeHHEe BCEX 9THX MI0CKOCTEH onpeae;nT MHOTOrPaH-
unk ABCDEA,B,C,D,E,, ynosaersopsiouuit onpe-
Aenennio npuaMu. JleficTBHTENBHO, napanenbHHe
naockoctn ABCDE n A B,C,D,E, nepecekatorcs
GOKOBHMH MIOCKOCTAMH 10 1apaJJIeABHBIM NIPAMHM
(§ 16); mnosvomy urypw AAEE, EED,D
H T. 1. ——napanaeorpamMmu, C 1pyroft CTOpoHH, y
suoroyroasunkos ABCDE n A,B,C,D,E, paBun
COOTBETCTBEHHO CTOPOHH (KAK NPOTHBOMOAOXHHE
CTOPOHH 1apaNienoTpaMMOB) 1 YrAW (KaK yraw
C MapaJIeNbHEMH H OJHHAKOBO, HAMPaBAEHHLIMH
CTOPOHaMH); C/1e/0BaTeNbHO, STH MHOTOYrO/NbHHKN PaBHH.

Muoroyromsunky ABCDE n A,B,C,D,E,, nexaune B napannenbuux
M0CKOCTAX, HA3WBAIOTCA OCHOBAHNAMH mnPH3MH, nepuenankyasp OO,,
onyueHHl 13 KakoR-HUGYAL TOYKN OXHOTO OCHOBAHNSA HA MAOCKOCTH APY-
roro, HasmBaercss BoICOTOR npusmu. Ilapannenorpammu AA,B,B, BB .C,C
W T. X. Ha3HBaoTCH GOKOBBLIMH FPAHAMH NPH3MH, a HX CTOPOHH AA,, BB,
I T. X., COEIMHFIOUIHE COOTBETCTBEHHHE BEpUIHH OCHOBAHHH, — GOKO-
BeIMH p&6pamit. Y npusMu Bce GOKOBHe pE¥Gpa paBHH, KaK OTPesKH fa-
PA/VIENIBHBIX TIPAMKIX, 3aKTIOUEHHHIE MEXAY Mapa/nebHEMH MIOCKOCTAMIL,

Otpesox npsaMofi, coeanusomuft Kakue-u6yab ABe BEPIUIHHH, HE (PH-
Jexaniiie K ONHOH rpami, Ha3WBaeTCd AMAroHANbIo npusmu. Takos, Ha-
npuMep, orpe3ok AD, (uept. 73).

TnockocTh, npoBengHHAR yepe3 Kakue-HHGYAL ABa GOKOBHX pebpa, He
npuiexamnx k oxHolt GoxoBoffi rpanu mpuaMH (Hanpumep, uepes pE6pa
AA; n CC,, vuepr. 73), Ha3uBaeTcs AHArOHABEON NJIOCKOCTHIO (Ha
uepTeXe He noxasanxofl). - ’

[pnaMa HaswiBaeTcst NMpaMOil 1AM HAKJIORHOH, CMOTPE MO  TOMY,
Gynyt mi cé Goxosee PEOGPa MEPNEHAMKYNAPHH HIH HAKJIOHHH K OCHO-
BaHusIM, Y npamofl npu3Mu GOKOBHWE [PaHH-— NPAMOYTONbHHKH. 3a BH-
COTY TAKOH NPH3MH MOXHO MPHEATL GOKOBOe peGpo.
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‘ue o6uylo BepuliHy.

Tpamas npusMa HasuBaerca NpaBH/AbHON, ecnn ed OCHOBAHHA —TIIPa-
BIJIbHLE MHOrOYTOAbHHKH. Y Takoll mpusMmu Bce 60xoaue rpaHn—pas-
HHE MPAMOYTOJBHUKIL.

[MpusmMpt GuBaOT TPEYroAbHHE, YETHPEXYro/ibHHE H T. 11., CMOTPS
N0 TOMY, YTO #iB/AfETCS OCHOBAHHEM: TPEYrOMbHHK, YeTHPEXYTONbHHK
H T A

2, 69, Mapanienenunen. [lapanneaennunenon Ha3HBAOT MpHIMY,
¥ KOTOPOH OCHOBAHHAMH CJAYXAaT Uapasae/aorpaMMul (qepT. 74).
MNapaanenennnens, kKak n
- BCAKHE NMPH3MH, MOTYT GLITH mps-
MHe H HakaoHHHe. [Ipsamoll ma-
panzenenune] HasLBaercs Hps-
MOYroJIbHBIM, €CJIH €ro OCHOBA-
HHEe — IPAMOYTO/BLHHK (4epT. 75).

U3 9tux onpemenennit cue-

————le ayeTt:
1) y napaanenemunena Bce
- nlecThb rpaneli—napasnenorpaMmy;
Yepr. 74. Uepr. 75. 2) y upsaMoro_mnapajjenen-
neaa yerope GOKOBHE CpaHH—
NPSIMOYTONbHIEKI, @ ABa OCHOBAHH -— NAPANIENOTPAMMEL

3) ¥ npsiMOyroabuoro mapaiiacacnuneia Bce meCTb rpaHel—npsiMo-
Y TO/BHIKIL

Tpi pe6pa NpsMOYTo/AbHOrO Hapa/aeiennnesa, CXoAsUHecs B OLHOf
BCpLIKIE, HA3LIBAIOTCH €ro H3MEpeHMAMH; OAHO H3 HHX MOMHO paccMar-
PHBATH KAK LAHHY, APYrO€— KaK IWHPHHY, 4 TPETbe-—KaK BHCOTY.

Mpamoyroapupii napansenenunen, HMEOUMH paBHHe M3MepeHild,
HaskBaeTcs Ky6om. Y Kyba BCe rpann—KBaapaTh,

4 70. Mupamuga. TMTupaynxoft nassBaercs MHOrOrpaHHHK, Y KOTO-
pur0 ONHA TPaHb, HA3biBaeMas OCHOBAHHEM, eCTb KaKoH-uuGyAb MHOTO-
YrOMbHHK, @ BCE OCTaAbHHeE TIPaHi, Ha3L- ‘
Baemulc GOKOBHIMH,— TPEYrOJIbHHKH, HMEio-

Yr1o6H noAyYHTh MHPAMHIIY, LOCTATOYHO
KaKoi-HIGYAb MHOTOTPAHHHEA Y0 S (YepT, 76)
yiepeceyb NPON3so/bHOR NnockocTeio ABCD
i B35ITb OTceudHuylo yacte SABCD.

O6wast sepwinna S GOKOBHX Tpeyro/s-
HHKOB HashiBaeTCd BepUINHO mHpamuaH, a
nepnenankyasp SO, onyuienuni U3 BeplLIKHK
Ha MJAOCKOCTh OCHOBaHHSH,— BBICOTOMH €&,

O6uxuoBenno, o0603Ha¥ast OHPAMHAY
OykBaMmi, IHWYT CHayajia Ty, KOTOpOH
o6o3nauena pepumna, uanpumep SABCD Uepr. 76.

(uept. 76).

TM10cKOCTb, MPOBEAEHNAN Yepe3 BEpUIMHY MHPAMHAN H 4Yepe3 Kakylo-
HuGynb AHATOHANbL OCHOBaHHA (HanpuMmep, Yepes Anarosans BD, yept. 78),
Ha3wBaeTcs AMArOHAJbHON NJIOCKOCTHIO.
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fInpaMnan GHBAIOT TPEYroAbHWE, YETHPEXYroApHHE M T, R., CMOTPA
no TOMY, YTO fBARETCA OCHOBAHMEM — TPEYTONbHHK, YEeTHPEXYroJAbHHK
H T. A. Tpeyronbhas nupamnaa (veptr. 77) Ha3HBaeTCH HHAue TETPasi~
poM; BCe ueTHpe rpaHH y Taxoll NupaMiAH — TPEYTOJbHUKN.

Mupamnaa wasusaerca mpasmanmofi (deprt, 78), ecnn, Bo-mepBHX, €8
OCHOBAHHE eCTb MPABHAbHHH MHOTOYTO/NBHHK M, BO-BTOPHX, BHCOTA MPO-
XOOHT Yepe3 UEHTP 9TOr0 MHOrOyronb- ’
uuka. B npasunbHOfl nupaMuae Bce
GoxoBwe - p36pa paBRH  Mewdy coGoft
(kaK HaKMOHHHIE C PABHEIMH MPOEKIHUAMI),

Yepr, 79.

INostoMy Bce GoxoBHe rpaHd npaBHibHOR NHPaMHAH CYTh DaBHHE
paBHoOeldpenHHe TpeyronpHukd, Bucotra SM (uepr. 78) kawxporo u3
STHX TPEYronbHUKOB HasmBaerca anodemoit, Bce amodemu B npasunp-
HOH mupamuae pPaBHH, 121

71. Yceudnnas nupamuna, Yacrs nupamugn (uepr. 79), saxmousunas -
" Mexny ocHoBanueM (ABCDE) u cexywefl naockoctsio (A,B,C,D[E,),
napannenbHoft OCHOBAHHIO, HasnBaercs Yycewdnnoll nmmpamumoft. [lapan-
Ne/bHHE rpaHd HA3HBAKOTCA OCHOBAHWAMI, a OTPE30K mNEpNEHAHNKYadpa
00,, onyuenHoro u3 kako#t-uubyan Ttoukn O, ocmosanna A,B,C,D.E,
Ha JIpyroe OCHOBaHHWe,— BHICOTO! yceuZuHod mupaMmAH. YceuBuHas
nUpaMHAa Ha3WBaeTcd NPasHAbHOM, ecau OHa cocTaBafeT yacTb mpa-
BUNBHOA NHPAMHAH.

I~

‘/'(1 / CBoitctBa rpadefi m gnaromaneit napanienennmena /§

Ve -

72. Teopema. B napasneaenunede;

1) npomusonososcrsie 2pany pasxst 4 NAPAAAEAbHSL

2) sce yemesipe Ouazoxasy nepecexaromcss 8 O00HOI mouxe 1t
desasmcst 8 Hell nonoaas. ' ’ )

1) paun (uepr. 80) BB,C,C u AA,D D napaanenstu, noToMy 410
ABe ‘mepecexaiomtnecs npaMue BB, n B,C, onHoft rpamm mapannenbHu
ABYM nepecexaiomuMca npaMuM AA, u A D, apyroft (§ 15); stu rpaun
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H pasud, Ttak kak B,C,=AD,, B,B=AA (Kak n0pOTHBOMONOKHHE
CTOPOHL! napannenorpa»moa) H ABB C, --AAA D,.

2) Boabm&m (ueptr. 81) Kakue- Hndynb ase mxarouaml Hanpumep AC
n BD,, u nposengm scnoMorateaphue npamme AD, u BC,. Tak x\ah
pébpa AB n D,C, cOOTBETCTBEHHO PaBHH N napanaenbuu pe6py DC, 10
OH}I PaBHH | napannenbuu MexAy cobofi; BcaeacTsue storo durypa AD,C,B
€CThb N3apansnenorpamMm, B kOTopoy npsmme C,A n BD,— auarosanu, a
B napajanesnorpamme AHArOHaAl AEAATCA B TOYKe MepeceyeHHf momoaa.
BosbugM Temeph oany M3 STHX Auaroxaieft, wanpusep AC,, ¢ TpeTbeil

D, J A
|
Al C| C, }\ll B|
NN
[/ AN
RN
] N
DL __I>
A c s ::::;= 4
B B c ¢ 8
Uepr, 80. UYepr. 81, Hepr. 82

AHAronasio, noaoxuM, ¢ B D, CosepuielHo Tak ke Mb MOXEM J0Ka3aTb,
YTO OHM AE/HTCS B TOYKE nepecedenns nonosadm. CnenoBaTeibo, Auaro-
Hamn B\D u AC, w anaronann AC, u BD, (xotopue Mu panbile Gpai)
NepeceKkaoTcs B OLHOH H TOH e TOUKEe, HMEHHO B cepeliiHe AHarcHany
AC,. Hakonen, B3fp sty e Anaroxaab AC, ¢ 4eTBEPTOHl AHATOHANBIO
AC, Bl Tarme JOKakeM, YTO OHH [AeaATCA momoiaM. 3HAyuT, TOYKA
nepecedeHns i 3TOH napu quaroHanell JeXAT B cepeaune anarouam AC,.
Taxum oGpasom, BCe YeTmpe AHArOHA/N Mapajiieseninesa NepecexanTca

. B oanoft 11 TOli Ke TOYKe M AeanTcs 3TOff TOukoil momosaM.

. 73. Teopema. B npasoyzoavhor napassesenunede rxsad--
pam 10608 Ouazonaan (AC,, 4epr. 82) pases cysase xKeadpanos
mpéx e20 usmeperuil,

Iposeas anarosanp ocuosauua AC, noayuus TPEYTOABHIIKH ACC
n ACB. O6Ga onn UpAMOYro/ibHLIE: MepPBHEl NMOTOMY, YTO napamleqemx-
Hei npsaMoOil, it, c1esoBaTensHo, pebpo CC, nepneHANKYNAPHO K OCHO-
BaHHi0; BTOPOil moToMy, 4TO mnapaasneieminel NPAMOYTLOabHHIl,
3, 3HAYHT, B OCHOBAHUM €ro JCKHT npaMoyroashux, W3 stux Tpeyroap-
HHKOB HaXOIHM:

AC = AC* - CC} 1 AC*= AB'+ BC".
Cnexzosarennho,
AC}= AB*-- BC*+ CC} = AB* -} AD* + AA;,

Caencrsue. Bnpanoyzossnos napassesenunede ace ouazonasi
Pashu.
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CeoficTea mapa/utenbunIX cewensnii B mupamnae -

74. Teopeun. Ecan nupamuda (uepr. 83) nepecenena nao-
CKOCMbI0, NAPANACABHOL OCHOBAHIIO, MO:

1) Gorosste pébpa u scicoma dessamcss 2mol RAOCKOCbIO
HO nponopLUOHAAbHEIE HacCmIy

2) 8 ceuennn nosyuaemcs MHOZ0YZONbHUK (abcde), noodobueiii
OCHOBAQHILIO; ’

3) naowadn cewennss 1 OCHOBAHUS OMHOCAMCS, KAK Keao-
pamot Ux paccmostHuli om eepuiltHst.

1) Ipsayue ab 1 AB MOwHO paccMaTpHBATh KAK JIHHIIL NepeceveHHs
JABYX mapaaieibHux miockocteil (ocnosaunns it cexynieil) Tperbelt nnocko-
cteio ASB; mostomy ab||AB (§ 16). Ilo
aroit ke npuunne bc||BC, cd||CD, ... 1
am|]AM; BcnencTBie 3TOTO

Sa_Sb_Sc _ Sm

GA BB T mM

2) U3 nopob6ust tpeyroapunkos ASB u
aSbh, satrem BSC u bSc u T. . BHBOLIMS

AB_ BS. BS_BC
@b~ BS° BS T b2 !

OTKYZa
AB_BC
ab T bt
Tak wxe
BC _cs, cs _Cb BC _CD
T s w YN =g

Tak e JHOKaxeM NPOMOPUHOHANBHOCTh OCTAJbHHX CTOPOH MHOTD-
yroasunkoB ABCDE u abcde. Tax kak, cBepx TOro, y 9THX MHOTOYrOAb-
' HHKOB PaBHH COOTBETCTBEHHHE YIJIH (KaK 00pasoBaHHHe MapaienbHHEMH
H ONMHAKOBO HAaNPaBIEHHWIMH CTOPOHAMH), TO OHH MOXOGHH.

3) Mnoutaan nomOGHEIX MHOTOYrOJHHHKOB OTHOCSITCS, KAK KBaAPATH
CXOACTBEHHHX CTOPOH; MO3TOMY

naowans ABCDE  AB? (,_42)’
1

naowaab abede ab® ab
HO
,_4_3_ - AS - MS
a§ — mS-
3HAYNT,

naomans ABCDE Mi MS’
naowmans abede ~ \mS mSe *

3 A. II. Kuceres - .41



75. CnencrBue. Y npasuavHold yceulunoll nupasudvt sepxree oce
HOBAHUE ecmb NPAGUABHBLE MHO20Y20.4bHUK, 110000HbII HILJCHeM) 0CHO8a~

" Huw, a Goxogbie 2panL cYyms pagriie U pagrobognee mpaneyuy (depr. 83).

Bricora smofofi 13 9THX Tpameumi HasbiBaercss anodeMoil mpa-
BH/ILHOH yceudnHO mupaMHAH,

76. Teopema. Ecau doe nupasudet ¢ pasHsiisu emcomamu
paccesients Ha OOUHGKO0B0M POCCIMOSHUL OmM GepuiliHbl HAOCKO-
CMAMUE, RNAPAAANCADHOIMI OCHOBARUSIM, MO RAOWACL cedeHill
NPONOPYUOHAALHEL NAOHAOIM OCHOBAHUIL,

Uepr. 84.

[Mycrsy (uepr. 84) B n B,—naoulaay ocuosannii aAsyx mupamunx, H—
BUCOTA KAXAOI M3 nux, & 1 b, —mn0Waan cedenuil nIocKocTaMy, nma-
paaaeAbHBIMH OCHOBAHHSM 1 yAaJEHHEIMI OT BCPWINI KA OJHO It TO We
paccrosinue fi.

CornacHo npeauayuieil TeopeMe Mb Oyaes HMETh:

b ht b M

FTmE " B T w
oTKYZA

77. Cnencteue. Ecmn B=B,, 10 u b=b, T. c. ecau y d8yx
nupanud ¢ pasHLLNG BLICOMAMIL OCHOBAHUA PABHOBEMIKU, 10 pPABHO-
BCAUKU 1L CeHEHUS, PABHOOMCINOALLE 0Nt BePULUHYL. -

Boxopas NOBEPXHOCTL IMPH3MBI H I'lll[i)ﬂd\”l).lbll

‘(@&,’T eopena. BoKosas nosepXHOCmb NPU3itbl PasHa npou3=-
BL0CHUIO nEpUMEMPA NEPREHOUKYASIPHO20 Ce4EHUs KA GO0K080E
pebpo. ,

"B § 78—81, a takike u B jaaeHeilmeM Paan KPaTKOCTH TepMEH ,,G0KO-
Bas NOBEPXHOCTL® YnoTPeb/aAeTCS BMECTO ,MJ0LlaAb GOKOBO{ moBepXHOCTH,
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Mepnennuryasprev ceusnnem (yepr. 85) HasHBaeTCA MHOTOYronbHHK
abcde, monyyaeMHil OT mepeceueHusi MPHIMH N1OCKOCTHIO, NMEPHEHAHKY-
aAapHoli k 6oxosoMy peGpy. CTOPOHH STOr0 MHOCOYrO/JIBHHKA MEpHen-
KyaspuH K pé&6pam (§ 31, 24).

BoxoBast NOBEPXHOCTh NPH3IMH npencrannﬂer cofoit cymmy maomaneit
Mapan;nenorpaMMoB; B KawAOM JI3 HHX 32 OCHOBaNHE MOXKHO B3ATh GOXOBOE
pe6po, a 33 BHCOTY —CTOPOHY TNepneHAuKyadpHoro cedenus, Ilostomy
GokoBast mosepxuocTh npuaMel  pasna: AA,-ab-+ BB, -bc+-CC,-cd -
DD, -de4-EE, - ea-(ab—l-bc—[—ca’—,—de-l—ea) AA,.

79. Cnencrnue Borosas nosepxHocms rzprm:ou npu3nsl pagHa
npousgedenuio nepusempa OCHOBAHUST HA BbCOmMY NOTOMY, YTO B TaKOk

B [
Hepr. 85. ' Yepr. 86.

npH3Me 3a MNCPHeHAHKY/ASpHOE CedyeHle MOXHO B34Thb CaMO OCHOBaHHC;
a GokoBoe peGpo €& PaBHO BHICOTE.

80. Teopewma. borxosas nosepxuocms npaou/wuou nupasudo:
pasHa npou3sBeCenur0 nepusMempa OCHOEAHNsT HA MNOAOBUHY ano-
gheator,

Iycts (uepr. 86) SABCDE-—nmpaenabuas mipaMnaa B SM—ed
anodema. BokoBast moBepxHOCTb STOM NMPaMHAM .€CTb cymMMa maowazei -
paBHHX paBHOGeApeHHHIX TpeyroabHixod. Ilaoutaab ogmoro ms nux, Ha-

npumep ASB, paBna AB-%SM. Ecan Bcex TPeyroJbHukos s, 1o Goxo-

Bafd TNOBCPXHOCTh paBHa: AB-—I-SM-n=AB-n--—;—SM, raie AB-n ecth

nepHMeTp OcnoBaunA, a SA{—anodeva.
81. TeopeMa. Boxozas nOGEPXHOCMb HPQGUALHON YCeHEHHOM
nupamzabz pasna npou3gedenso NOAYCY Mol nepusempos odoux

ocrosannii Ha anogieaty.
BoxoBasi MOBEPXHOCTH NPABIAbHOH YCEUEHHOHR MHpaMMAH ecTb CyMMa

naomiaeil pasuwx Tpanewuii, [aomans oakofl Tpaneunn, ranpusep AebB
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yepT. 86), pasna 1 ABH-ab)- Mm. Ecan uncno Bcex Tpameuuii ecro 7,
p p o)
To GOKOBasi MNOBEPXHOCTb PaBHa:

B4-ab AB+.n+-ab-n
AB+ab, Mmon=————.Mm,
_ 7. 2
rae AB-n u @b-n cyTh MEpPHMETPH HHAKHETO M BEPXUCTO OCHOBAHMIL.

YIPAI)KHEHHS

1. Buicota npawmoil npi3sibl, OClOBaHHE KOTOPO €CTh NPABHALHEI TPEYTr0.b-
HHK, paBua 124, ctopoua ocHoBauus 3. BbuluHcauTh NMOJAHYIO MOBEPXHOCTDL
NpH3MHL. .
2. [Nonnas nosepxHoCTb npmxoyronbnoro napajanaeaenineia pasHa 1714 x2,
a HepaBHBIE CTOPOLLI OCHOBAHUA PaBubl 234 H 14 4. Bouncanrs Goxosyio no-
BepxHocTh ¥ Goxosoe pefpo.

3. B mpamoyroabroM napaclieneninese ¢ KBaJpaTiLIM OCHOBAHeM I BLICO-
Toil © mposeiena cexkymasi NJOCKOCTb 4epe3 ABa DPOTHBOMOJOKHEIX GOKOBHIX
pe6pa. BEIGHCANTL MOJAHYIO MOBEPXNOCTE Napajieseniinela, 3Has, yYTo ILIOWLAibL
cedeHist paeHa S.

4. TlpaBiibHas wecTHyroablas MIPAMILA JMEET CTOPOHY OCHOBAIA & It
BelcaTY /1. Bbluncauts Gox\onoc pedpo, anodeny, GOKOBYIO MOBEPXNOCTL I TO.JI-
HYI0 MOBEPXHOCTb.

Buuncaute nom)xo TOBEPXHOCTE M CLICOTY TPeyroanuoil mupamiin,
y Kotopoii Kaiioe pe6po pasHO a.

6. [Ipapuabyuas wecTHyroabuast nupamiila, y KOTopoil Bulcota 23 ¢, a €T0-
pona ocuosanis 5ca, paccedena IIOCKOCTbIO, Napasdieaniofl ocuosaHno, Du-
YHCIHTB paccTosHile 5TOIl IIOCKOCTII OT BEPLIMHEI NHPAMHIH, 3Hasd, 4TO NJIOLLA1b

2 7
ceueHill pasiia — V 3 cu?,

7. Bricora )ceqenuou nHPaMIIH € KBAApaTRLM OCHOBAHIEM pasHa h, cro-
poHa ILliKHEro ochoBanusi @, a sepxucro b. Haiith noanyio nosepxHocTh yce-
4 E€HHoil NMHpaiiILL.

8. Buicora yceyéunoil nupamuiul pasxa 6, a naomajn ocnopauuii 18 u 8.
Tlupampaa paccedeHa IITOCKOCTBIO, NapaienbHoil ocHOBamHAM H  Jeasweil
EHIZOTY NONOJAaM. BHIYHCANTH NJI0WAAL ceyelns.

i 1. OBBEM SIPH3MbI H NHPAMHADI

82. Ocuo.,n zie nonymemm B o0btyax. Bemmunuwa uactn npocrpan-
CTBQ, 3AHHMACMOTO TCOMETPIHUECCKUM TEJACM, HA3LIBaeTCsd 00BEn0s 3TO0rO
TEJA.

Mu crapi 3adasy — Hailtit
A8 3TOIl BeaHYHiH BhIpAKENe
B BHAE HCKOTOPOTrO 4IIC.1a, U3Me-
paomero 31y Beanduny. [lpu
3TOM MLl OyaeM pyKOBOACTBO-
BATLCH CJACAYIOLLIMII IICXOIHLIMIT
OO0 CHIINMIL,

1) Pasnste mesa useom

: pasHsle 0068001,

2) O6sém Karoz0-HuGYds mesa (Hanpumep, KawIOCO Napaineicnil-
neia, usoGpawénnoro Ha uept. 87), cocmoamezo u3 wacmei (P u Q),
pasen CYMAIE 000£A4108 amux yacmei,
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Zsa nesa, useonue odunaxossie 006zEMbl, HAIHEAIOMCS pasno-
eAurUMI,

83. Eoununa o()'ﬁe.ﬂza. 3a eannnuy oOBEMOB NpH H3MEPEHHN HX
epyT 00BEM Takoro Ky6Ga, y KOTOPOro kawiaoe pebpo pasuo amHefHOH
aunnne. Tak, ynorpe6urensunl KyGuueckne MeTpu (#2°), KyGuueckie
anTHMeTpe (cA') U T. I

061BéM mapaanenenunena ¢ r

84. Teopenma. 003s npAIMOY2026H020 napa./z./ze./temmeaa

asen npoussedenur0 mpéx €20 u3seperul,

B TakoM KpaTKOM BHIpaiKeHHH TeopeMY STY HaJO MOHIMATh TaK: UHCAO,
BHIpaxaouee 06pEM NIPIMOYTOALHOTO Napa/enenunena B KyOnueckost eni-
HHLE, PaBHO NPOH3BEAEHMNIO YHCEJ, BHPAaXAIUINX TP €ro H3MepeH:ud
B COOTBETCTBYIouteil nunelHOR emnnnne, T. €.
B elHHuUe, sBisiowefica pebpoM Ky6a, oObEM
KOTOPOTO MpPHHAT 33 KyOHUECKYI0 eXHHHLY.
Tax, ecant x ectp uiCa0, BHpaxalouee 06bEM
ApAMOYroibHOTOnapasneenyunena B KyoHyeckux
caHTHMEeTpax;,; H @, b U c—uHcaa, BHpaxaio-
HmiHe TPH €ro H3MEPeHHs B JHHeNHHX CaHTHMET-
pax, TO TeopeMa YTBepxpaer, uto X = abc.

Tlpu noxasarenbcTse PaccMOTPHM 0000
crenyiome TPH cayyas:

1) Mavepenns BHpamaloTes L eAHMI YH-
caaMiu. 7

Mycts, HanpuMmep, HaMeperust 6ynyTt (uepr. - 88
88): AB=a, BC=b u BD=c, rae a, b €pT. <6
H ¢—Kakne-An6ynp ueiasle umncna (Hanpiep,
Kax nsobpaxeHno y Hac Ha ueptexe: a=4, b=2 n c—5) Toraa ocuo-
BaHHe Napajielennnena CONePXNT abd TaKHX KBAJpaToB, N3 KOTOPHX
Kaw ANl Npeactaniaser cOOOH COOTBETCTBYIOUIYIO KBAaAPATHYIO €INHHLY.
Ha xawxmoM u3 sTHX KBaAPATOB, OYEBHLHO, MOKHO NMOMECTHTb MO OXHOI
KyOuueckoft ennnnue. Toraa noayuntes cnoft (n1306pax&nnunit HA yepTexe),
cocTosiutiit u3 ab kyGuuecknx exmuny. Tax xak BHCOTa 9TOTO €105 paBna
onnoft nuHeiinofl ennnyue, a BHCOTA BCero napaienennmneia COJAEPIKHT ¢
TAKHX ENNHHL, TO BHYTPH Napajiesenunena MOMHO MOMECTHTh ¢ TAKHX-
cnogs, Cnexosatensno, o6HEM 3TOrO napaﬂe'xemmena pasen abc KyOmn-
YECKNX eHHIL,

2) I/Ismepemm BHPAXAIOTCd APOGHHMH HYHCHaAMH.

TTyctb namepenns napaaaenennnesa OyayT:

D

7 m p

r
s

u’_qo

(nexoToprie B3 STHX NpoGefl MOryT paBHATBCA UeNOMY wumcny).
[lpusens apo6n Kk onanHaKOBOMY 3HaMeHATeMo, Oyjaem HMETb:

mgs pns rng

ngs * ngs' ngs’
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1
Tpuyen s 07O AHHeHHON eAMHHUL 33 HOBYIO (BCMOMOTaTesbHYIO

eqNHnnyY XJauH. TOoraa B atoit HOBOH eANHHLe H3Mepend AaHHOTO Iapai
JleJeninesa BHPA3ATCH LENLMH YHCAaMl, 3 HMEHHO: mgs, pns u rng,:
NOTOMY DO JAOKA3aHHOMY (B cayyae 1) o6bEM mapanneneminexa pasern
nponssenenuio (mgs)-(pns)-(rng), ecnmn u3MepaTb 3TOT 00DBEM HOBOI
- . KyO6uueckoii eanHnueil, coorseTcTBYIOUIEl HO-

Boil anuedinoii emuniue. Taxnx Ky6uueckix

|

[ o o
% D, eMINHL B OANO{l KyOuueckoil exmnuue, co-
AT DA OTBETCTBYIOU il mpexkHeii anneiinoi eauiue,
W coaepwuTed (12gs)*;3HaunT, HoBast KyGiyeckas

1 .

@ D, €LHHNHNA COCTABASET fernE npexneit. [Toatomy
O0BEM MNapaIeeMINeRd, BLPAXKEHHWII B

| ~ TPERHHX eIHHIILAX, PABEH:

l/ . F 172
L] 7/ - C.C 1 .
AL 1 g (mas)(prs) (rng) =
BDS, 4 _mas pns g m p 1
’ Yepr. 89. “ngs ngs ngs nT g s

3) Hsyepenulst DHPAKAOTCS HPPAUHONAJILHLMHE YHCIaMMI,
ITycty, y xamuoro mapaiacaennnela {uepr. 89), KoTOPLIl At KPATKOCTH ML
ofo3nauny o1Hoil 6yKBOil Q, m3mepeinst GyAyT:

AB=a; AC=f; AD=y,

rje Bce uHcaa a, fi H Y HIH TOJLKO HEKOTOPHE 13 HHX NpPpalHOHAJbHHe.
Kawxknoe 13 uncea «, f u y moxer GHTL mpeacTaBicHo B Bije GeckoHeyHoil

Lecatiuuoil Apo6i, BossMéM npHOTHKEHHHE 3nayeHHs 3THX Apobeil ¢ 1 ZecsTHY-

HLIMI 3HAaKaMH CHaya1a ¢ Hel0CTaTKOM, 4 3aTeM ¢ uacbn'x?.\x. 3Hauenus ¢ Hezocrar-

KoM 0603HaUNM Oy, B, ¥y, 3HAYEHHS C HIGHTKOM a,'z, ﬁ;,, ¥,,. Otnoxum na pe6pe AB,
nagiHas oT ToukH A, fABa oTpeska AB,=u, 1 AB,=a;. Ha pe6pe AC ot 1oit
#e TOYKH A oT.J0KHM oTpe3kH AC, =P, i ACz=ﬂ; 1 ua pe6pe AD oT TOfi e
TOyKki—oTpe3kn AD,=vy, H AD2=Y;1.

ITpu 310N ML 6YIeM liMeTh:

AD, < AB < AB,;; AC,< AC < AC,; AD,< AD < AD,,

IMocTtpoiy Teneps ABa BCMOMOTATEbHEIX Tapaaneeniineaa; oAt (0603HayiM
ero Q,) c usyepennsuy AB;, AC, u AD, u apyroii (cGosnaunm ero Q,) ¢ us-
meperusmu AB,, AC, u AD, [Tlapaanenenunex Q, Oyier Bechb noMemaTnes
BHYTPH Mapa:ie’enuneia Q, a napaanedeninel @, 6yier cojepxaTs BHYTpH
cebg napasqaenenuned Q. .

ITo pokasanuomy (B cayuae 2) Gyaem HMeTb:

o0BbeM Ql'—:ar}‘)‘r’l\r'v (l)
o0nén Q,=u,f,v,, . @

npuuém o6péM Q, < 06béMa Q,.

Hauuém Teneps yBemuuuBaTh UHCA0 n1. ITO 3HAUHT, 9TO MH GepéM mpHGH-
wEHHBle 3HAYEHIs yHCea d, B, Yy BCE ¢ Goabwefl 1 Goabliedl CTENERbIO TOYHOCTH.
UlocMoTpHM, KaK NpH STOM, H3MEHAIOTCA 00bEMBl Mapaiseneninesos Q, n Q,.
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Tlpn HeoTpaunyenHoM Bo3pacTanun n 06béM Q,, OUeBHAHO, YBeaHuliBaeTcs
1 B cuay paBeHcTsa (1) npu GecnpelesbHOM YBeNHYEHHH n HMEET CBOHMM Ipe-
Aesiom mpejien npoussenenus (a,f,v,). O6vEM Q,, 0YeBHAHO, YMEHBINAETCH K

B CHJY PaBeHCTBa (2) MMeeT OpepesoM npeaea npou3BeaeHHSA (anﬁnyn) Ho u3

anre6pH H3BECTHO, uTO 06a MpOH3BeleHHS OBy, M anﬁnyn npn HeorpanuueH-

HOM YBEJHUEHHH n HMelOT ofuiHit npenesa, KoTo-
PHA sABAAETCA INpPOH3BeAEHHEM HPPalHOHAABHEIX
uncea afy.

SroT npegen ME B NPHHUMAEM 32 MepY 06BEMa
napannenenunesa Q: o6sém Q=afy. MoxHno foka-
3aTh, 4TO ONpefeJ€HEHN TaxuM o6Gpa3oM O6GBEM

JIOBJIETBOPAET TeM YCJOBHMAM, KOTOPHE YCTaHO-
BJaeHH ana obvéma (§ 82). B camom pexne, npu
TaKOM onpejileneHHH O6BEMA paBHHE mNapajJjene-
NANEAH, OYEeBHAHO, HMEIOT paBHHe OOBEMEL Cie-
RoBaTenbHO, mepBoe ycaosHe (§ 82) BumosHsercd.
Pa3zo6eéM Tenepb AaHHW{ napannenenunex Q
IJIOCKOCTBIO, NapajliiedbHoll ero OCHOBAHHIO, HalBOE:
Q; B Q. (uepr. 90). Torpa GyneM HMETE:

o6béM Q=AB-AC-AD,

061éM Q,=AB-AA,-AD, Yepr. 90.

o6BéM Q,=A,B;* A,C <A Dl.

CknapuBaa nouxenso apa’ nocne:u-mx paBeHcTBAa M 3amevas, uto AB,—=AB n
AD,=AD, nonyunq 06béM ¥Q,+t-06néM Q,=AB.AA,-AD4-AB- AC AD=
=AB-AD (AA,+A,C)=AB- AD-AC, orciona nonyqaew

06béM Q,+ 06Béss Q,=o061béMy Q. .

CrnenoBarensno, H Bropoe ‘ycnosne § 82 roxe  BHNOANHAETCS, eCAH napajsenent.
nejl CKJaiHBaTh H3 ABYX iqacreil, MOJY4YeHHHX pa3pe3anHeM ero NJOCKOCTbIO,
napaanenbHoft ofHOlN H3 rpaHeﬁ : o

85. Cnexcteune. [Tycth H3MepeHHsS NMPAMOYTOJBHOrO Napasseseni-
nexa, caysxauie CTOPOHAMH €ro OCHOBAHHS, BHPAXAIOTCA YHCAAMI a H b,
a TpeThe H3MepeHHe (BricoTa) — 4HCIOM * C. Torna 0603Hayvas, 06BEM ero
B COOTBETCTBYIOWIMX KyGHuecknx emnunuax 6yxeofl V, moxem HamHcaTh:

V=abc.

Tak xax npoH3BEACHHE ab BHpPaKaeT IMIOULAAbL OCHOBAHINA, TO MOXIO
CKa3aTb, YTO 00BEM NPAMOY20ALHO20 napa.a.ae.aenzmeaa pasen

npoussederuro naowadn 0CHosa-

HUR Ha ewicomy., - -/ -

- .3ameuanne, OrHomenne asyx
KyOlyecKnx eanHul pa3uniX Haspanuil
PaBHO TpeTheft CTeNneHH OTHOWEHNS Tex
MiHefHHX eXHHI, KOTOpHE CayXar
pE6paMu AN 3THX KYGHYECKHX eAMHHIL.
Tak, orHoleHne KyGHYeCKOTO MeTpa
K KyGuueckoMy fewuMerpy pasHo 10°,
T. e, 1000. TIlostomy, Hanpumep,

Yepr 9L eca MH nMeeM Ky6 ¢ pe6poM Amu-
- ' HOH @ JMHEHHWX eXHHHI § ApyroH
Ky6 ¢\pebpom asunoit 3a AMHEHHHX eANHNU, TO OTHOINEHHE HX 061>é\103
6y11e-r ipasuo 3°, 1. e. 27, 4TO ACHO BUAHO u3 yepTexa 91,
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§6- Jemya. Haraounan npU3Ma POBHOBEAURE maroll nps-
HMOL NpL3Me, OCHosanue 1KOMOPOL PABHO NEPNEHOUKYASPHUMY
CEHERUI0 HAKAOHHOL npusMsl, a cvicoma— eé GOK0BOMY pelpy.
Ilycte nana waknonnas npusma ABCDEA,B,C,D,E, (ucpt. 92). ITpo-
AOaANM BCe €€ GokoBwe pEGpa M GOKOBHE rpaiil B ONXHOM HANPABJICHIINL.

A

Ay

T

<

]

8y

sl \\

b “1
Yepr. 92.

\L

BosbMEM Ha POLOMKEHITH OHOTO KaKOT0-
Hitby1b pebpa npoy3BOALNYIO TOYKY @ I NpO-
BeaEM yepes Heé nepneHAUKYAIpHOC ceueHue
abcde, 3ateyM, otnoxus aa, == AA,, npose-
AEM depe3 @, MepneHANKYIspHOE CeHcHHE
a,b,c,d e, Tak Kak njocKocTH 0GONX ceyennil
napaaneabiu, 10 bb =cc,=dd, =ee, =
=aa, = AA, (§ 17). Bcaencreue storo MHo-
rorpailing a,d, y KOTOPOro 3a OCHOBaHHA
NpUUATH NpoBeAéHHLE HAMIL CCYeHUs, ¢CTb
npsaMas npHU3mMa, O KOTOPOil TrOBOPHTCH
B Teopeyc. Hokaxen, 4To JaHuast HAKJIOHHAS
npi3Ma paenoseanxa 37oil npsiyoit. s atoro
npeARAPUTEIBHO YOCHHMCH, YTQ MHOFOrpat-
uukn aD 1t a D, pasuu. Ocxoraunns ux abede
u a,b,c,d,e, papiu xax OCHOBanlsl NPI3MH
a,d; ¢ Apyroii cropouu, npubasus k odenM
yacTaM papencrsa A, A=a.a 10 04NOMy H
TOMY € OTpe3ky npsoii A a, noay4um:
aA=aA; mnoxobuo stoMy IB=0b8,,
cC=c,C, n 1. 1. BooGpasum Tenepnb, 410
MHIOrorpanuiK aD) BJIOKEH B MHOFOTPaHHHK
a,D, Tax, 4YTO OCHOBAHI IIX COBMAJIL; TOTAA
0oKkOBmE pE6pa, Oyayull NCPIeUAMKYASIPHH K
OCHOBaHHAM J COOTBETCTBCHHO PABHL!, TAKME

COBMAAYT; MOITOMY MHOrOTpaHHiK @D COBMECTHTCS € MHOTOTPaHHIIKOM
- a,Dy; sHayur, sTH Tena pasuw. Temepb saMeTuM, 4TO ecan K npaMofi

npusye a,d xoGamiM MHOrorpanuuk aD, a k
Hax;onnoit npusse A,D 106aBiM MHOTOTPaHHIK
a,D,, pasruit aD, TO MOIyynM OXHH 1 TOT e
muororpannnk @, D. W3 storo caeayer, yro ase
npudse A D 1-a,d pasHoBeanKH,

neda pasen npoussedeinuio naouadi 0CHo-
GaKusT HA BbICONLY.

pajneienuneia NpsiMOYroJbHOTO, TeNephb
IoKaxkeM e& Assl napajieieninesa npsaMoOro,
3 nOTOM M HAKJIOHHOTO,

1) Iyctsb (yept. 93) AC, —npsxoii napaaie-

A, )
AV
N
T
87. Teopewsa. O6séiu napassesents- : :
A Qy W0
. AY o
Panee M gokasain STy TeopeMy Aas na- \ AN
B M [
Yepr. 93.

acnunen, T. €. Takocil, y kotoporo ocHoBaliite ABCD —Kakoft-HuGyab na-
paaienorpanm, a sce GOKOBLIE Tpalll — OPAMOYrOAbHIKN. Bo3pMEM B 1i8M 3a
ocHoBauie 0KOBYI0 rpaub AA, B, B; Torxa napanneneniuen 6yaer Hakaou-
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nufl. Pacematpusast ero Kax  uwactauwil cayyail HAKJIOHHOM MPIU3MH, MM
Ha OCHOBAHIIN J1eMMH NpeAsAyiero naparpada MoxeM yTBEPXAaTh, YTO STOT
- mapaJneieninne pABHOBEJNK TAKOMY NIPSMOMY Napajie/ienineny, y Koroporo
OCHOBAHNE eCTh nepneHauKyaspHoe cevenne MNPQ, a ucora BC. YeTnpEx-
yroapuuk MNPQ-— npaMOYroJbHAK, NMOTOMY MTO €ro YIVIH CHYKAaT /iiHefl-
HHIMII YT/IaMH TPAMHX JABYTPAaHHHX YTJI0B; NOSTOMY NpsiMOf mapannenemu-
nex, nMelouit ocHoBaHieM npsMoyroabhik MNPQ, nomken GuTb NpsMo-
YroAbHHM 1, CIeJ0BATENLHO, ero OGBLEM paBeH NpON3BENEHNI0 TPEX ero
Hamepennti, 3a KOTOpHE MOXHO INPHHATH
otpeskn MN, MQ n BC. Taxknm o6pasoy,

06béM AC, =MN-MQ-BC=

- =MN-(MQ-BC). ’

Ho nponssenenne MQ-BC Bupaxaer
nnomanbp mnapannenorpamma ABCD, no-
sToMY \
o6péM AC, = (naomann ABCD)- MN = \

= (mnowanu ABCD)-BB,. B M C

2) Mycrp (vepr. 94) AC,— naxnaon- 24
Huit mnapannenemunex.. OH paBHOBENHK
TaKOMY NMPAMOMY, ¥ KOTOPOTO OCHOBaHHEM
CAYXKUT nepresmukyaspuoe ceuenne MNPQ (r. €. nepneHmuxyaspHoe
K ps6pam AD, BC, ...), a sscoroii—peGpo BC. Ho, no noxkasasuony,
006b8M NpPAMOro mapa:;siesneninena pPaseH MPOH3BEHCHNIO IIOLLAAH OCHO-
BaUHA Ha BHCOTY; 3HAYMT, '

06péM AC, = (nomwann MNPQ) -BC.

Ecmu RS ectb Buicora cevenns MNPQ, to naguiaas MNPQ=MQ-RS,
MOSTOMY

Uepr. 94.

068M AC, = MQ-RS-BC=(BC-MQ)-RS.

ITponseenenne BC- MQ BupaxaeT, naouiaip napamienorpamMma ABCD;
cnenoBarensho, 06BEM AC, = (nnomann ABCD)-RS.

Ocra&rea Temepb AOKa3aTh, YTO OTPe3ok RS- npelcTasiser cobot
BHCOTY mapaanenemunepa. [Heficteutensno, cevenne MNPQ, Gyayun
nepneHANKynspHO K pEbpam BC, B,C,, ..., Aomxuo GHTb mnepnesau-
Kyaspuo k rpawam ABCD, BB,C.C ..., npoxongium yepes STH pibpa
(§ 43). MNostoMy ecam MR H3 TOYKH S BOCCTaBHM MNEPHEHAUKYARP
K naockocTit ABCD, To on momkeH newaTh Bech B maockoctn MNPQ
(§ 44) 1, cnemosaTeabno, HOmMKEH CaAHTbeH ¢ npasmoll SR, newamefl
B 3TOH nJockocTH H mepnenankyaspuoit x MQ. 3uaunt, orpesok SR
ecTh BHCOTAa mapainenennmena. TaxkuM oGpa3oM, oGBEM 1 HAKJIOHHOTO
napamieseninesa pageH NPOH3BEIEHH0 MJOM(AAN OCHOBAHHS HAa BHCOTY.

Cnencrene. Ecan V, B u H cyTb uucna, Bupawaioutie B COOT-
BETCTBYIOIUHX €MNHNUAX OGBEM, MIOLUAAb OCHOBAHHSA 1 BEICOTY mapalie-
JeTHNeRa, TO MOXKHO HAMICATh: -

' V =BH,
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/ / ! O06BéM mpusMu

88. Teopema. O0GEM npL3ilsl pasen npous3sedenuIo naouaoL
OCHOCAQRUST HE BLICOMY.

Chayana DJOKa®EM 3Ty TEOPeMY A1 TPEYr oAb H Ol nPH3MH, 2 noTov

I g1t MHOLOYTOJibHOI
1) Tiposeads (uepr. 95) uepes pebpo AA, TpeyroibHOH NPH3ME
ABCA B,C, nia0CKocTh, napa/lienbHYI0 rpanu
D ____ AL BB,C,C, a wuepes pebpo CC, ~— NIOCKOCTD,
T <. apaniennuylo rpaun AA B B; 3atem npojpou-
WHM  NJIOCKOCTH O00HX OCHOBAHEH NMPH3MH 1O
nepecedyeHnss € MPOBeAEHHEIMHI  IJIOCKOCTSAMIL
Torza Mm moayunym napaaienenunen BD,
Kotopufi amarouaannoii maockoctbio AAC.C
AeJuTcs Ha JBe TPeyroibHbie NPH3MH (M3 HIX
oaHa cctb jaunnas). JJoxaike, 4To 9TH MPH3ME
paenosemukn. Jas aToro npoeenéM nepnennt-
KyaspHoe cedenile abed. B cetiennn noayuutces
HApAILIeA0rpaMM, KOTOpPul A1aronanbio ac xe-
JNTCH Ha JABA Pasuux TpeyroabHuka—Mannas
Api3Ma paBHOBe kA Takcii npaMoil npusame,
Yy KOTOpOil ocnoBatlte ecTh A\ abe, a BLICOTa —
pedpo AA, (§ 66). Hpyras Tpeyrobias npusna
panuone.nu\a TaKoii HPAMOIl, ¥ KOTOPOIi ocloBa-
une ccte A\ abe, a Bucota—pedpo AA,. Ho
JBEe MPAMLIC IPH3MLI C PABHLIMI OCHOBAHISIMIL i PABHLIMII BHICOTAMH PaBIiLl
(nOTOMY UTO NP BIOMKEHINI Oiill COBMECLLAIOTCA), 3HaUNT, npusnu ABCA,B,C,

i ADCA,D,C, pasnoseanxu. M3 atoro caeayer, . D
Y10 00BEM JaHHOH NPH3ML COCTAB/ASET MO 10BIHY L » !
o0béMa napanienennineia BD,; nostomy, 06osua- ///1/' .
YuB BHICOTY HPH3MBI 4Yepc3 M, moayym: A !
O0BEM TPEyroJIbHOil nI)ua.uu: ‘\:\ B, :
(naowaan ABCDY.H naowaau ABCD |
= ~ = °H= 1 ]
2 2 . i I
= (naoinazn ABC)-H. Ig A'D
" B . 2
2) Tlposené: ucpes pedpo AA, MHOFOYTOILHOI ,)1;3// b, \\
npu3sMul (yepT. 96) AHaroHaapHLIE IIVIOCKOCTI },{11___70
AAC,.C u AA,D D. Torna nanuas npitamMa pacce- A\}*
YETCH HA HECKOJBKO TPeyroabnux npusM. Cyama B

00DBEMOB STHX NPH3M COCTABJsAET HCKOMBHT 00 DBEM.
Ecair 0603Ha4nM 01001430 X OcuoBaunii yepes by,
b,, by, a 00u1yI0 BEICOTY Hepes /1, To 110y dits: OG'bEM MHOTUY TU/ibHOE LIPI3«
mu = b -H4-b,-H-b,-H=(b,+b,+b,)- H=(naowasu ABCDE).H.

Cnencrsne. Ecin V, B un H Oyayr ducaa, Bupawaiouyie B co-
OTBETCTBYIOMLIX CHHHHLAX OGDBEM, MIOWA/Lb OCHOBAHKII I BHCOTY NPH3MLI,
70, MO JAO0KA3aHHOMY, MO:KHO HamHCaTh:

V=_BH,

Yepr. 96.



§9. Npnnrunn Kaeaasepw. Wranvauncknit matemarnk XVII 8. Kapaasepn Bu-
CKa3a1 6e3 MOKa3aTeanCTBa cJhelylollee yTBepxaeHIe:

Ecau dsa meaa (orpatnyeHHLIe MIOCKOCTAMIL I KPHBBIMI NOBEPXHOCTAMH ~
BCd pasno) sozym Obimb noMeuieHs: 8 MAKOE NOAOKeHUe, NPU KOMOPOM 6CAKAS .
naockocms, nApaaseabHas xaxod-nubyls OaxHod naockocmu 4 nepecexawowas
ofa meaa, Oaém e ceueHuu ¢ HUMU pas-
Hoseauxue cpuzypel, mo o6BvEMBL MaKux \
mea odunaxosst,

dro npeanoxenne Moxker GHTH CTpoOro
. 20Ka2aHO, HO J0Ka3aTelNLCTBO €ro BEIXO- T
ANT 32 Tpeledbl 3MeMenTapHoil MaTema- / T \ //

Ycnopusam  mpnununa  Kasaawepn ~
YAOBJIETBOPSIOT, HanpiiMep, nBe MpPsIMbIS &= —|-
npu3Mbl (TPEYroJbHHE HJIH MHOTOYTOJbe :/ / \
HBle— BCE PaBHO) C PaBHOBEINKHMH OCHO- '
BanuAMIt H paBHEMN BHICOTaMA (yepT. 97).
Takne nNpusMH, Kak Ml 3HaeM, pPaBHOBe- Uepr. 97
ankn, Baecre ¢ Tem, ecan nocrapHm Ta- PT. I7.
KHe TPpH3Mbl OCHOBZHHSIMH Ha Kakyio-
HHGYAL NJNOCKOCTB, TO BCAKAA IJIOCKOCTH, NMapasinensias OCHOBAHUAM M nepe-
ceKaiolas OfHY H3 MPH3M, NepeceyéT H APYryo, NPHYEM B CEueNHAX MoayyaTcsa
paBHoBeankile GUIYpH, Tak Kak GHrypH 5TH paBHL OCHOBAHHAM, 2 OCHOBaHHA

paBHoBesuKH. 3maunt, nprauyn KaBanbepn MoATBepIK13eTCs B 3TOM HacTHOM
cayuae. N )

THKH, W NOTOMY MHE OTPaHHUHMCS MNpo-
BEPKOfl €ro Ha OTJeJIbHBIX MpHMepax,

. v

Uepr, 98.

IMpunonn sToT MoaTBepK1aeTCs TAKKe H B MJIAUHMETPHI B NPHMEUEHH K 110~
mWanaM, a HMeHHO: ecau 0ee uaypot mozym Obimo NOMEEHsl 8 MaxKoe noaoxce-
Hue,- uMO 6CAKAR NpAMan, napariessHas Kaxoh-nubyov oauxod npamod, n2pe-
cekarowan obe ¢huzyper, Oaém @ ceveHul € HUMU DPABHbIC OMPE3KW, MO maxue
gueypor pasroseauxu. TIpnvMepoM MOTYT CAYXKHTH ABa Mapaiie’orpansma i Aba
TPeyrosibHHKA C PaBHLIMII OCHOBAHHSIMH H paBHHMH BecoTaMNt (uept. 98).

o

7 - -
; -y

;

. .- O6béMm nupamMmawl

90. Jle MMa, TpeyzoasHoie nupamMuds: ¢ pasroBeAUKIMIE OCHO-
BAHUSIMU 1L PABHLIMIL B6ICOMAMI PABHOBEAUKIL, '

JokasaTenbcTBO naure 6yAeT cOCTONTh 13 TpEX yacTelt. B nmeproiivacrn
MH JIOK2:KeM PaBHOBEJHKOCTh He CAMNX NHPaMILL, a BCNIOMOraTebHLX Tel,
COCTAaBJIEHHHIX H3 PAJia TPEYTOJABHHX NPH3M, NOCTABJEHHHX APYT Ha Ipyra.
Bo BTOpO# wacTH MH JOKaweM, YTO OGBEMH STHX BCMOMOTATE/NbHHX TEa
TIpH YBeAHYSHHH YIC/Ia COCTARANIOUIHX HX MPH3M NPHGIHKAIOTCS K 06BEMAM
nupaMug kax yroaHo Gaun3ko, Haxonen, B tperbeli uactu mu yGe-
IHMCSt, YTO CaMH MHPAMHAH AOMKHH GHTh PABHOBEIHKH. *

:
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1. BooGpa3uM, 4TO mupaMias nocraaneuu\oé'noiiéiixmm HA HEKOTOPYIo
mnockocts (Kak usoGpawmeHo na uepr. 99), Toraa ux pepuninu 6yayr
HAXONNThCA Ha OANOIl NpsMOil, napanienbHoil NJIOCKOCTH OCHOBAHHUIL, I BH-
COTa mIpaMuX MOweT OHTb H300pareHa OMMIM I TeM de OTPE3KOM mps-
Moit H. Pazmenny 3Ty BHCOTY Ha KakOe-HHOY[Ab LEJNOC YIICAO 71 PABHHX
yacteil (mampumep, Ha 4, KaK 3TO yKa3aHO Ha 4epTewxce) 1 uepe3 TOUKI
JeIcHHS NPOBeAEM P MJIOCKOCTeH, NapaJaaenbHuX MJIOCKOCTH OCHOBAHHIL,
TlnockocTi 3TH, Nepecekasch ¢ MHPaMHAAMH, AAIOT B CEYEHUSX psn Tpe-
VTOIILHIIKOB, NPHUEM TPCYTOALUIKI NUPaMIAL S OyAYT paBHOBEHKI. COOT-
ESTCTBYIOUUIM TPSYroabHUKaM nupaMuan S, (§ 77). [Toctapuy BHYTPH KaKk-
20 mupaMHAW PsJ TAKHX NPH3M, YTOOH BEpPXHUMN OCHOBAHHSIMH Y HHX
6ol TPCYroabLHIKIL ceuenntil, GOKoBHe pE6pa GLan mapaanennhu peGpy SA
B oAHOil nupamuac i pebpy S‘Al B JIpyroil, a BLICOTA KawAOH NpPH3MLL

Yept. 99.

H o
pasusiiacy Gu — . Takux npu3yM B KauAOH IIpaMHAE OKAKETCH 22— 1} OHlt

u6pasyiot coGOil HEKOTOpOe CTyreHuYaToe T¢.10, 00BLEM KOTOPOro, O4eBHLHO,
meubie oGpEMa TOI nupaMiAn, B KOTOPOL npuaMul noctpoens, Qfo3nayu
o0bEME npU3M nnpaMuaAu S No nOpPSAKY, HAaulHAf OT BepilnHsl, OYKBaMI
DPus Pas Pys o o3 Pymyy @ OGBEMB IIPH3M MHPAMHALL S| — TAKIKE 110 NOPAAKY OT
pepiuunL GYKBaMIL G, ¢,y G4y -« «y Jp=,; TOTAA, TPHHIMAS BO BHHMANHE, YTO
Y KQKI0H Nnapu COOTBETCTBYIOUMX NpHaM (Y p, M ¢, ¥ p, Hq, U T. &)
OCHOBaHNS PABHOBE,THKI 1] BHICOTH PABHH, Mbl MOXCM HAIlCaTh PSIPABEHCTR: ~

Py=Gqy Py=0qy Ps=0qy -+ Ppey=qpy:
CAO:HB BCE PABCLCTBA NMOWICHNO, HaiaEM:
PtP, Dyt P =0 Gy (1)

Mu noxaszami, TakiM o6pasoM, YTO 06BEMEI NOCTPORHHKLIX HAMH BCIOMO-
raTeJbHEIX CTYNMEHYaTHX Tesq paBHH MexAy c0Co (npi BeakoM yucae 1,
na KOTOPOe MM JenlM BHCOTY H).
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IL. Ooo:ma!mB o6B¥wir nupayuz S 1 S, cootsercTBeHHo Gykmamn V-
u V,, noioxnM, 410

V—(p1\+pz+ps+ e +pn—1)=x

n ' - Vi—@, 9.+ 0+ ) =,
OTKyllﬂ . p1+pz+p;+"'+Pn l':V_
n q|+qz+qa+"‘+qn-l —J.
Toraa pasenctno (1) Mbl MOXeM 3amucaTh Tax: _
V—x=V,—y. - 2)

. Ilpeanonoxnym Temepp, 4TO UHCIO 72 PaBHLIX yacTelf, Ha KOTOpPOe MK
Aeanym BHCOTY H, HeorpaundeHHO BO3PacTaeT; HAMPHMEP, NMPEIAMNONOKIIM,
YTO BMECTO TOFO YTOGH AeMNTh BHCOTY Ha 4 PABHBIE HACTH, MBI Pa3Lemi
e¢ na 8 pasunx dacrefi,. moroM Ha 16, Ha
32 1 T. A.,, M NyCTh KawAwil pa3 MhHl
CTPOHM YKa3aHuuM o00pasoM CTYNEHYATHE
Tena B obenx mupamnaax. Kak O6m Hi BO3-
POCJIO YIICI0 MPH3M, COCTABASIOUIIX CTyMeH-
yarsie Tesaa, papeHcTBO (1), a crexoBaTenbHo,
H paBeHcTBO (2) ocTaloTes B noaRONA cine. Tlpn
aToM 06bEMH V u V,, xoneuno, He 6yayt
H3MEHAThCSl, TOrJAa KAK BeJHYNHH X H Y,
. NOKa3HBaoLLIle, HA CKOAbKO OGBEMH NHPaMIA
npeBOCXOAAT 06BEMH COOTBETCTBYIOLLHX CTY-
neHyaTHx Tea, GYAYT, OUeBHAHO, BcE Gosee
1 Gonee yMeHbatbes. Jlokawmes, 4TO BesH-
YHHH X 1 Y MOrYT CAenaThCf KAK YroJHo
MajaH  (APYrHMH  CIOBAaMM,  YTO . OHH
cTpeMATCH K HYAI0). 3TO HOCTATOUHO
J0Ka3aTh Ias KakoH-HuOydb omHON M3 ABYX Yepr. 100.
BEJANYHIl X N Y, HAOApHMep AJA X.

C 370il 1eabI0 MOCTPOHM AJIS Impa\mnu S (uept. 100) e apyroft
PAL NPH3M, KOTOPHl COCTAaBHT TOXE CTYNMEHYaToe TeJO, HO IO OGBEMY
Gonbuiee mipaMunbl. [IpH3MH STH MH NOCTPOHM TaKKe, KaK CTPOILH
BHYTPeHHHE MNpH3MH, ¢ TOR TOJNBKO PasHuue#, 4YTO TPeyroIbHIKH ceuenuit
MBl Termepb IPHMEM He 3a BepXHIe OCHOBAHIHS MPH3M, a 3a HUKHHE, Bemex-
CTBHE 3TOrO MH NOJYYHM Temepb PAA MPHU3M, KOTOPHE HEKOTOPOl cpoefl
4acThi0 GYAYT BHCTYNMATH 13 MHIPAMUA HAPYKY,H TOTOMY OHILOGP23YIOT HOBOE
CTyNeH4YaToe Ten0 ¢ 00bEMONM, 66abLIIM, yeM 06BEM mipasian. Takux mpu3yM
O6yner Tenepsb He n—1, kax BHyTpenHux npusyM, a n. OGo3maumy WX
0GBEMH IO NOPAIKY , HAYHHAS OT BEPUIHH, GYKBAMIL: P, Ply Py v o vy Ppy_gsPpe

PaccmarpuBast uepTéix, MH JIeTKO 3aMeTHM, 4TO

Py=Py Py=DPy P,=Pys +-» Pp_ =Py

Mparoumy
(PP, +pr,+ .o+ +P)— (PP APt ..o FPa) =1,



Tak rax '
ptp+p .. o o>V,

a
pl +pg +p3 +p4+ LRI 'i‘])n_l < V’
TO .
. V_(px F PPt e Pany) <P;“
T. €. :

x<p,.

y H
Ho P, = naomaiin ABC--n— (ecot ABC .ecTb ocrobanie);
N03TOMY

X <Z ILTOWaan ABC~%-.

H
[Tpi ncorpannyennoM BO3PACTAHHH YHCIa 72 BeaYiHA +» oueBuaHo,
MoweT CUTL cacaana xak yroano Maaoii (cTpemuics K HyJaio)~TIlostomy
H
I npousseacHue; niowais ABC. - » B KOTOPOM MUOAINOE HE UIMCHILTC,

a MHOXKHTC/Ab CTPEMHTCS K HY.JII0, TOKE CTPCMIHTCH K HY.I0, I TaK Kax -
NOAOKHTEAbHASE BETHUIHA X MCHBUIC STOrO NPOi3BEACHHS, TO OHA I
NOJABUHO CTPCMHTCH K HY/IO,

To e camoe paccyscactue MO0 Ouio Ou NMOBTOPHTL M O BC.i-
uime y.

Mu nokasaan, takuy o6paszoM, YTO IPH HCOTPIHIUCHHOM YBENUCHI
41C1a Npu3M 00DBEMM BCMOMOraTe.IblLIX CTYHCHYATHX TC1 NPHOIIKaloTCs
K 00BbEMAM COOTBCTCTBYIOWIMX HHPAMHL Kak yroauno 6.aH3ko,

IH. 3aveTns 370, BO3LMEM HAMICANHOE BLiLIEe PABCHCTBO (2) i1 NPHAALIM
€My TakolH BHA:

V—V,=x—y. 3)

Hoxazes Tenepnp, uTo 510 PABCHCTBO BO3MOWHO TOJALKO TOTAd, KOrda
V=V, ux=y. Helictaureavuo, paznocts V—V,, Kak Bcsikag pasiocth
IOCTOSHHLIX BEIHYNH, LOT®HA PABUATHCH NOCTOMHHO BEJANYHHE, PA3HOCTL
e X—Y, KAK BCsIKas Pa3ioCTh MEHAY MepeMeHHbLMI BeRIYHHaMI, C T P e-
MSIULHMHECS K HY.TI0, A0.KHA HJAH PABUSTLCS LICKOTOPOH mepeMeHioil
peanynne (cTpemsiueiics K ny.uo), uai paBusathea vyao. Tak Kax moctods-
Has Be/IYHHA HE MOWKET PaBUATHCS NMmepeMenncii, TO H3 ABYX BO3MOMKHOCTE
HQJ10 OCTABNTH TO/ILKO OANY: pasHocTb ¥—y == 0; noToraa V=V nx=y.

Mu l,10::330..11:, Taxi 00pason, HYTO PacCHMAaTRIBACMLIC MIPANIIL: PaBHo-
BCJIHKH ',

! HeoGXoAHMOCTL CTOJIb CJI0MKHOIO [OKA3aTCabCTBa STOIl TCOPCMEI 06DBAC-
naercsa TeM GaKToM, 4TO XABAa [aBHOBEJAHKHX Tesla Heab3f TaK Jerko npeo6paso-
BHBATL OALO B ApPYroe, Kak 3To MO:<HO OBLIO AeJaTh C PaBHOBEAHKHMH MHOTO-
YroibHHKaMIt Ha nJaockocTH. MaenHo, ecan aaHbl ABa paBHOBETNKIX MROTOrpaH-
HilKa, TO B OOLLEM c.yuae OKasLIBaeTCsl HEBO3MOMKIIMM Pas6uTb OJMM M3 HHX ha
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Hokasannas nenma Cuels MPoCTO BHBOANTCA TAKME N3 npununna Kasanse-
pnt. HeficTBuTtensHo, BoOGpazHM, uTO fABe nHpaMiage ¢ paBHOBEJIHKHMH OCHOBA-
HHAMH W DAa3HHMH BHCOTAMH NOCTAaBMEHH OCHOBAHIAMH HA KaKylo-HHOYIb
nnockocts P (uept. 101), :
TOTJ2 BCSKAf CeKymas n.o-
CKOCTbs Q, mapaanensHan P,
Jaér B CeueHHA C mHpaMH-
JaMH TPeyrolbHHKH paBHO-
eenukne (§ 77); cregoBaTesb-
HO, TMHPAMHAH STH YIOBJe-
TROPAIOTYCAOBHAM IIPHHIHNIA
Kasannepu, H notomy o6
€MH HX JIOJKHH GLITH OHHA-
koBH. Ho sT0 Roka3satens-
CTBO HeJb35 CYHTATh CTPOTHM,
TaK Kak npinuun Kasaavepn
HaMH He GblJI NOKa3aH. Yept. 10L.

91. Teopema. O6%Em nupasudst pases npor3sedeHur0 A0~
wadu eé OCHOBAHUR HA mMpemb €€ 8biCOmbL. '

ChHauana moKaeM STy TeOpeMy A8 MHPaMHAW TPEYyroabHoOHR,
a 3aTteM 1 MHOTOYroJabHoO#MH. .

1) Ha ocnosannn tpeyroasHoft nupamian SABC (uept. 102) noctposn
Takyto npmamy SABCDE, y KOTOPOH BHCOTAa paBHA BHICOTE MUPAMHIH,
a onno Gokosoe peGpo cosnanaet ¢ peGpom SB. Ilokaxewm, 4To 06nEM
NUPAMIAH COCTABNSIET. TPETHIO 4ACTh OGBEMa 3TOH mpusnmu. OTaeanm or

npu3Ms nauuywo mupamnay. Toraa ocTaneTcs 4eTHPEXYronrHas nupaMuaa
BHILle JIeMMe MHPAMHAH ST PABHOBE/NKH.

CpasunM oany mu3 Hux, nmenno SDEC,

ceoficts  Tpeyroaeno#i npuamu.) Taxmm o6pazom, cymma - oOBbEMOB

_ Tp8X nMupaMHA, PABHOBEMTHKHX . JaHHOH, cocTaBiseT OGBEM NPH3MM;

D £ SADEC (xoTopas asas sicHOCTH n3obpa-
weHa ordeanHo). Ilposeném B Heil cexy-
V . LLYI0 NJOCKOCTb yepe3 sepuimHy S i aua-
X D ronaab ocHosanus DC. IToayunsuinecs ot

; STOrO 1Be TPEYTOJbHEIE NMIPAMHAH HMEIOT

ofSuyo sepmnay S I PIBHHE OCHOBAHHA

DEC wn DAC, nexamue g oxsoft nio-

4 C CKOCTH; 3HaYNUT, COrJIacHO [OKa3aHHOI

. B A ¢ nansolt nupamngoft. 3a ocuopaxie nipa-
Yepr. 102. smua  SDEC wmowno B3ste /A SDE;

Toraa BepumHa ed Gyaetr B Touke C H

' BHCOTa paBHa BHcOTe aanHoft nmupamman. Tak xax A\ SDE= A ABC,
TO coraacho To# e semme nupamnaw SDEC n SABC papuoBennkiu,
HNpussma ABCDES wamu pa3Guta Ha TPH paBHOBEJAMKHE MHPAMHIN:
SABC, SDEC n SDAC. (TakoMy pa36ueHiio, O4€BHIHO, MOXHO NOABEPT-
HYTb BCRAKYI0 TPeyroJpnylo mpusMy. JTO sBAfETCS OAHIM H3 BaXHHX

TaKHe YacTH (Raxe NPH NOMOMK AONOMHERRI), 13 KOTOPHX MOXHO 6EI0 64l coCTa-
BHTb AP yrofi. B uacTHOCTH, 5TO HeBO3MOXKHO AN ABYX NPOH3BOLHHX,TPEYTO/IbHH X
nHpaMiA C PaBHOBENHKIMH OCHOBAHHAMH H PaBHHMH BHICOTaMI.
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C/IeX0BATEABHO,
06neu SABC=+ o6newa SDEABC={T10meat ADCVH

= (n:loummf ABC) -g— )

rae H ectb BHCOTA NMHPAMILIH,

2) Yepes kakyio-unbyab sepumnny E (yept. 103) ocnoBauns MHoro-
yroaonoit mupaMuau SABCDE nposepgy aumaronami EB 1 EC. 3atem
yepes pefpo SE 1 KawIyio N3 9THX JHAroHateil nposeaés ceryuiue
naockocTi, Toraa Muoroyroawnast nupaMifa pasoOpéTcs na HECKOIbKO
TPEYTOJAbHLIX, HMCIOULUX BHCOTY, ofutylo ¢ sannoil nupamunoil. OGo3ua-
‘ix.m ITOMLAN OCHOBaHLiT TPeyroibHLIX NIpamMua vepes b,, b,, b, u Bu-
coty uepe3 H, OyaeM HMETb:

0018 SABCDE =g b,-H-4 - b,-H+ 5 b, H =

H ) H
=(b,+ b, + b,)--g- = (n.u?uj,a;m ABCDE)~? .

Yepr. 103, ’ Yepr. 104,

Cneactsue. Ecau V, B u H 03HauaioT uIcaa, BHPawmaloUiie
R COOTBCTCTBYIOIMNX eANHIIGX OGLEM, MIOMLAAE OCHOBAHUS H BECOTY
RAKO{l yroauno nupamiab, 10

3 V=

¢

BH.

@ —

Tom—

92. Teopena, O6sém yceulunoll nupamudst pasen cymme
00°€M08 MpPEX nUpasuod, UMEOWIX BLICOMY, OOUHAKOBYIO € Bbi-
€comoli yeeuEénHol nupasudi, a4 OCHOCAHUSIAMUS 00HQ— HUNCHEE
ocrnogarue O0QHHOL nupamuodvt, Opy2asi— GepPxrce OCLosanuc, @
naouwiads ocrosanuss mpemool nupasuds: pasHa CpeoHessy- 2eo-
MOMPUHECKOMY NAOCUQTEH 8EPXHEZ0 1L HUNCHEZO OCHOGAHUI,

Ilycte naomann ocnoBanmit yceuénuoii nupamuns (uepr. 104) 6yayr
B u b, Bucora H n 06BéM V (yceuBunast nupamuaa MomeT OHTb Tpe-
YyroabHas IH MHOrOyroapHasds—Bcé paBuo), TpeGyeTcs mokasath, 4TO
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=L BHy YoM HV B = H(B4 b+ VED),

rae VY Bb ectb cpennee reoMeTpuyeckoe Mexay B n b, [las A0Kazarenn-
CTBAa HAa MeHbIIEM OCHOBAHHH JIOMECTHM Manyio mHpaMmmay, AONOJHAIOULYIO
IaHHYI0 YyceuBHHYI0 NHpaMHAY a0 noxuoft. Toraa oGpEM  yceudHHOR
" nupaMHAW V' MH MOXEM paccMaTpHBATH KaK PasHOCTb JABYX OOBEMOB
noanofl mupaMuAH W BepxHel . JOMOIHUTeAbHOMH,

OGo3naune BHCOTY nono'mmc'xbnou nrpaMiaw Gykeoit ¥, MH HaH-
&M, uTO .

V=§B(H+x)—§bx_—(3H+Bx—bx L [BH+(B—b)A].

Jna HaxoXAeHNS BEICOTH X BOCl‘IOJIbB)’eMCﬂ Teopemolt § 74, cornacHo
KOTOpOH MH MOMeM HamucaTb ypaBHeHHE:
(H +x)?

x2

B _
- =

Iast ynpoulenust 3T0ro ypaBHeuns n3pieuéM us obenx yacrtefl ero
apndyeTHYecKHH KBaAPaTHHII KOpeHb:

VE _Htx
Vi  x
W3 atoro ypaBuenns (xotopoe MOXHO paccnarpuaarb KaK Iponopuiio)
noayunM:
X VE = HV; +x VF, ' -
oTKyxa '

_HVE .
VB—V3 ' . ,
Moacrasus : 510 Bupawenne B dopmyay, BuseneHnyo HAMI  AJs

o6péMa V, Haftngm:
(B—b)H Vb]

VE—V5
Tax  xak B——b (V_-}-Vb)(]/— V'b), 10 no coxpamenu

npoﬁn Ha PasHOCTh VB—-Vb NOy4HM: Py
Vv_—[BH+(VTa+]/‘)HV— ~-,.(BH+HV_I7+bH)_
'=-§-H(B+b+1/217>,

H, CJIENOBATENbHO,

4

T. ¢. noxyyum Ty dopmyay, koropyio Tbeﬁoaanoc:b JOKa3aTth,
' 57



93. Onpenenenne,

G

i11. NOJAOBHE MHOTOTPAUHHKOB —

_»ﬂ__//__‘—_‘»
JlBa MHOrOrpaHHIKA HA3HBAIOTCS NOLOGHBIMI, €CaN

011}l HMEIOT COOTBETCTBEHHO PABHLIE MHOTOTPAHHHE YA i COOTBETCTBEHHO
nopobHue rpaun. CoOTBETCTBEHHHE 9IeMeTH NOA0GHLX MHOTOTpaHIKOR
HA3LBAIOTCS CXOACTBEHHBIMI, ’

- W3 sToro onpeneaenns cienyer, YTO B NOZOGHLX MHOrOrpaHHHKAX:
1) AByrpansge Yrias COOTBETCTBEHHO PaBHH H OANHAKOBO PAacHo.Io-
e, NMOTOMY YTO MHOTOTPaHHHE YT/ PaBHH;

2) cxoxcTBenlne pE0pa NPONOPUIONATLHL, NOTOMY HYTO B KAWILX
JABYX MoAOOHHX TrpaHaX OTHOLIEHHE CXOACTBEHHWX p&fep 0AHO H TO ke
H B KamI0M MHOTOrpaiiHHKe COCELHNE rpasii uMCIOT no oliemy pebpy.

BO3MOWHOCTE  CYUICCTBOBAHNA nonoénux \ulororpamlm\oa IOKA3H-
1 paeTcs caedyiouelt Teopesoit.

94, Teopema. Ecau o nupasude nposedéae (uepr. 103) ce-

i

N

© Eywyio

Yepr. 105.

naockoctiv (A B,C.D.E\) napaasesvno 0cnosaniio, mo

omcette.u om Heé Opyzyo  nupamudy
(SA,B,C,D,\E)), nodobryo daruoii.

Tak rax ABJAB, B,CHBC u 1. a., TO
OOKoBuEe TIpanu ABYX miIpaMil noIOGHL; OCHOBA-
nng px Tasike noxobuw {§ 74). Ocradrcs ROKa-
3aTb PaBeHCTBO MHOTOrPaHHHIX yrios. Yroa Sy
oGenx nupamuzg obuuii; TpExrpanuse yras A, B,
C,, ... DaBHW coOTBeTCTBEHHO Yyraam A, B,
C, ..., IOTOMY HTO Y KaXIOil napnl 5THX YIJOB
UMECTCl 10 OJHOMY 1 TOMY 3KC JBYrpaHHOMY
yEy, PaclnoaQXCHIOMY MeWXY JHBYMst COOTBET-
CTBCHHO PaBHLIMII I OTIIHAKOBO DPACMOIOMKCHULMI
AAOCKAMIT YPIAaMM; Tag, y yriaoB A it A, odun it
TOT e AByrpannuii yrox (¢ pebpom AS) aewnr

MewAy pasuuyi naockumn yraamu: SAE =SAE u SAB,<SAB.

95, Tcopema.

Hocepxunocmit 1n0000HLIX MHO20ZPARHIKOB

omuocamcs, xax keadpamot cxodcmeennmx pébep.

Iyews P, P, Py,

«+., P, 03nmayalor niomani oTAeabHuX rpatefi

0/H0T0 H3 HOIOOHWX MUOFOTPANHNKOB, & Py, Py, Pgy « ey Pp——NI0WAAN
CXOACTBCHHLIX rpanefl Opyroro; noiomuM eing, uro L it I 6yayrt ammiu
ABYX Kakux-un6yab CXOACTBCHHMX péGep., Toraa BeaeACTBHE nOAOOM
CXOASTBEHHLIX Ipancil 1 NponopHUHOHAILROCTH BCeX CXOACTBCHHLIX pEdep
OyaeM iMeTn:

Py __L* Py L%, Py L

-._lz,p2 Izypa'—F'y on-,p_n‘—’F’

OTKYJ2 N0 CRONCTRY PHAR PABHWX OTHOUICHHIT MOAYUMM:

68

Py 4Py Py4...+P, L

[ SR A

96. Teopewma., OGaéMbr NOOOGHBIX AMHOZ02PAHKIKOS OMHO=
eamcs, KaK KyO0bi CX00CmMBeHRbIX péGep.



OrpaHiunyMcs 10Ka3aTeALCTBOM 3TOH TeopeMH TOAbKO AN NMOL0GHHX
mipamu, Ilyctb (uepr. 106) mupammaw SABCDE n S AB,C.D.E,
noao6HH, Baoxum BTOpylo nupaMuay B nepsyio Tax, 4TOOH Y HHX COBMal
PABHHIC MHOTOTPAHHLIE YIJH ’
SusS,.

Torna ocuoBanne

AIBICIDIEI

3afiMET HEKOTOPOE MO/I0XEHHE
abcde, npuyéM CTOPOHH ab,
bc, ... 6YAYT COOTBETCTBEHHO
napaaneibHH croponam AB,
BC, .., (scnexctsue TOrO,
4YTO COOTBETCTBYlouine IJIO-
CKIl€ YIJIH TPEXTPAHHHX YLJIOB
Au A, BuwB nrt &
paHun). TloaToMy ma0CKOCTD
abcde napannensia ABCDE. Hepr. 106.
Iycrs SO 1 So—gucoTH HBYX ’

mipamng. Torpa o6béM SABCDE —(mxoma,un ABCDE)-— SO;

v6beM Sabcde = (nnomann abcde)-— So.

CnenoBarennHo,
‘ o6sém SABCDE _ naomans ABCDE SO
06beM Sabede  naomans abede  So ?
HO .
‘naomans ABCDE _ SO?
naomans abcde — So* !
1no3TOMY

o6béyM SABCDE _SO*  SA®

o6béy Sabede ~ So® T Sat

IV. MOK4THE O NPABHJIbHBIX MHOTOTPAHHHKAX

Muororpanniix Ra3xBaeTCs NPaBMILHEIM, €CIH BCe €r0 rpaHil— papHue
NPaBIIbHEIE MHOTOYTOJBHHKHI I BCe MHOTOrPaHHHE YIIbl PaBHH (TaKoB,
nanpnMep, ky6). U3 satoro onpenenenns crenyer, 4to B NPaBIILHLX MHOrO-
FPAHNIIKAX PaBHH BCe ILTOCKNE YIJH, BCe ABYTPAHHHE YIJAW 1 BCE pE6pa.

97. Tlepeuncienne NpasuibyeiX Miuororpansaxos. Ilpnmex Bo sun-
MaHie, YTO B MHOFOrpPaHHOM Yr.e HaHMeHbIIee YHCAO rpadell TPH 1 4TO
CYMMa IIOCKHX YI70B BHIYKJOFO MHOrOrpanHoro yraa yeusiue 44 (§ 51).

2
Kamnun yro: NnpaBHABHOrO TPEYroJabHHUKAa pasen —d Ecan nosropnm
——d craraeMeM 3, 4 1 5 pas, TO mOJYUHM CYMMH, MeEHbuIHE "4d, a ecn

NOBTOPHM §d craraevuy 6 pas nan 6oaee, TO0 noayunm B cymme 4d

nan Goaee. ﬂosro.\xy 13 IUIOCKNX YrJ0B, PaBHLIX YrJaM NpaBHAbLHOTO
TPEYTO.IbHHKA, MOKHO oGpaaonaTb BHINYKJIbI¢ MHOTOrPAHHHE YT/IH TOILKO
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TPEX BHAOB: TPEXrpanudsie, YeTHpEXrpanune n narnrpanuue. Caenosa-
TEJBHO, €C/IH rPaHsaMIl PABHALHOIG MHOTOTPAHHUKA CAYXKAT npaBiblinie
TPEYIOJABHIKH, TO B BEPIUNHC MHOFOTPIHHIKA MOTYT CXOAHTBCH NN
3 pebpa, unn 4 pebpa, umn 5 péGep. CooTBETCTBEHHO C STHM HMeETCH
TPIL. BUAQ NPABHABHHX MHOTOTPAHHHKOB C TPEYFOAbHLIMH FpansiMil:

1) TIpaBuapHufi YCTHPEXTPANHIK, IWIH TETPAasAp, NOBEPXHOCTh KOTO-
POrO COCTaBMeHA H3 YEeTHPEX NPaBIALHLIX TpeyroabHukos (uept., 107). Ou
umeer 4 rpany, 4 Bepwnnu n 6 pédep.

1
!
i
(Y S
\

N

Yepr. 107. Yepr. 108. | Yepr. 109. Yepr. 110,

2) TlpaBuabHLH BOCHMHIPALHLK, WA OKTA2Ap, NOBEPXHOCTE KOTOPOro
COCTaB/CHA H3 BOCLMI NPABIbHLX TPpeyroashikos (uepr. 108). On umeer
8 rpaneii, 6 sepunin n 12 péGep. ‘

3) Mpasnapuuit 20-rpannng, uan nroecasAp, obpazosannuil 18a1UaTLIO
npasiabiey Tpeyroasunkamu (depr. 109). Oun nyeer 20 rpaneii, 12 sep-
wun u 30 pedep.

¥YroJ kBazpaTa pascn d, a yroa npaBiabLHOTO NATHYTOJALHIKA pa-

6
ned —s-d; HOBTOPAS BTH Yrau CJaAracMuM 3 pasa, noAyyaeMm CyMMH,

menbine 44, a nosropas ux 4 pasa ian Ooaece, moayuaeMm 44 nan Goaee.
ITostoMy u3 nAOCKHX Y08, PABHHX YrAaM KBaApaTa I NPaBHIABLHOTLO
OATHYTOABHHKA, MOXKHO 00pa3osarh TOJAbKO TPEXTrPalHLIC YTIJILL

A nmoatoMmy, ecam rpamsMit MHOTOIPaHHMKA CAY’KaT KBajpaTh, TO
B KaxcAofi Bepumifine MOryT cxoAMThCst anmmb 3 pebGpa. Mmeercs eanucr-
Beunblii NpasiAblLil MHOTOrPanHUK 9TOro pojia—3To
NpasHAbNUl WeCTHrpanlnEK, I Fekcasap, i Kyo
(uepr. 110). Oun-wumeer 6 rpauefi, 8 Beplun u
12 péGep. .

Ecan rpansaMit.npaBuabHOro MHOTOTPAHHHKA CJIY-
3KaT MPABHABHLIC MATHYTOJABHIKI, TO B Kax 2ol Bep-
uHHEe MOTYT CXOANThCA Anib 3 pebpa.

CyutecTByeT €IHHCTBEHHMI NPABHABHLI MHOTO-
FPAHHHK STOrO pola—mnpasuabinil 12-rpanuitk, uan
noacxasap. Ou nueer 12 rpaneii, 20 sepunm 1t 30
pGep (uepr. 111). 4
Yroa npaBuabHOTO LIECTHYTONBHUKE paBeH ?d, NO3TOMY 13 TaKHX

Yepr. 111

yraos nean3st o6pasoBaTh aawe TpExrpaunoro yraa. Ms yrios npasitab-
HHX MHOTOYTO/LHIKOBR, ImMelouinx Goxzee 6 CTOPOH, NMOXABHO HeJb3s
00pa308aTh HHKAKOrO BHOYKJOrO MHOrOrpaHHOro yraa.
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Ortci01a cneayer, YTO TPAHSIMH NPABI/IBHOTO MHOTOrPAHHUKA - MOTYT
CAYMNTb JAHIIb MPaBHABHEIE TPEYTOABHHKH, KBAaAPAaTH W HPABHJAbHHC
NSiTHY TOJIbRAKH,

Taknm o0pasoM, BCEro MOTYT CyLieCTBOBaTh Jlilb NSTh BHIOB npa-
BIVIbHHIX MHOTOTPAHHIKOB, YKA3aHHHX BHIUE,

98. MocTpoenile mpaBuaALHBIX MHOrorpannukos. MamoxenHwe Bhiue
paccykaeHuss O BO3MOXHHIX BHIAX NPABHAbHHX MHOrOTPaHHHKOB NOKa3H-
BAaOT, UYTO MOTYT CYHIeCTBOBaTh He GoJjee - UATH BUJAOB MPaBILIbHEX
MHOTrOTPAHHHKOB,

Ho u3 stux paccyxaennit eme He BHTEKaeT, 4TO BCe STH MSTh BHIOB
NPaBIAbHLIX MHOTOTPAHHHKOB AEICTBHTENBHO CYLUICCTBYIOT, T, €. 4TO

Yepr. 112, ' ' . Yepr. 113.

v

MOHO MPOBeJeHHeN MI0CKOCTeR B MPOCTPAHCTRE OCYIULECTBHTD OCTPOCHAE -
Kaxaoro H3 3TiHx ndaTti BO3IMOXHHX NPaBHJABHHX MHO(’OFpaHHHKOB. Yrobut
y6enuThCsd B CYU{ECTBOBAHHH BCeX NPABIBHHX MHOTOTPAHHHKOB, MOCTa-
TOYHO YKa3aTh CMOCOGTOCTpoeHNs Kaxaoro n3 Hux. Cnoco6 nocrpoennst
Ky6a ykasaTb BecbMa nerko. JeficTButeapHo, GepEM NPOH3BOJABHYIO nao-
ckocth P u B Heil kaxofi-nuGo KBaApar; uyepe3 CTOPOHH 3TOr0 KBajapata
MPOBOAHM IIJIOCKOCTH, MEPNeHAMKYAApHHE K maockoctn P. Taknx nno-
ckocteli Gyner yerupe: [anee npoBopuM INIOCKOCThH (), Mapaiieabhyio
P 1 orcTOsIYI0 OT He® Ha PACCTOSIHHHN, PaBHOM CTOPOHe KBAAPaTa.
IecTs nonydeHHHX nJI0CKOCTeHt 00pasylOT rpann Ky6a; IBeHaAUATH
npaMbIX —IepeceyeHs Kawxjaoft napw nepecexawmuIxcs MJI0cKocTeft —
asagoTca pE6paMit xy6a, a soteMb TOYEK NMepecedeHis Kawxoiff TPOAKI
1TepeceKaoMIMXca MIOCKOCTEN! CYXAT BeplmHaM# Kyba. B atoM .erko
yOenHTbCs, HEMOCPEACTRGHHO PAcCMATPHBAA NONYYEHHYIO COBOKYMHOCTb
TOUYEK, NPAMBIX I NAOCKOCTel. YyMes nmocTponTh XyO, Jerxo Hafitn cmoco5
IOCTPOCHNNT BCEX IAPYriX INPaBHABHHX MHOTOTDaHHUKOB.

MocTpoenne npapunbroro terpasnpa. [ycts man ky6 (qepr. 112).
BosbmEm kakywn-116o ero BepuuHy, nanpuMep A. B nHefl cxopsiTes Tpn
rpanit ky6a, umerougne ¢opmy xBaApaToB. B KammoM 13 3THX KBaApatoB
Gepen Bepunny, npornsonoaoxnyio Touke A.Ilycrs ato 6yayT Bepumin
Ky6a B, Cn D. Touxu A, B, C u D cayxaT BepuiHamMit NPaBHILHOTO
TeTpasapa. Jleﬂcwmenbﬂo, Kaxauit u3 orpesxos AB, BC, CD, AD,
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BDu AC, 04eBIAHO, CTY:KHT AHAroHa/bIo OAHOM U3 rpaticit kyGa. A notomy
BCe STH OTPEe3KH papHH MexAy coboft. Otciona ciaenyer, 4To B Tpo-
yroiabHO#i nupamune ¢ BepmmnHoii A U ocHoBaniteM BCD Bce rpani —
NpaBHJbHEE TPEYTOAbHHKH, CIeZO0BATCALNIO, STA.JINPAMHEILA — NPABIILHE]
TerpasAp. IJTOT TETPAsAp BHHCaH B AAHUHH KYO.

[one3no 3amMeTnth, YTO OCTABIIHECS UETHpe BEPIIMHH KyGa CJAy:Kat
BepIINHAMI BTOPOrO NPABHJLHOIO TETPa3Apa, PaBilOro HEPBOMY I TaKike
BINICAHHOTO B JaHHHIl KyO.

MocTpoenne oxrasapa. Ecan B Zannoy Ky6e NOCTPOHTh HCHTPH BCEX
€ro rpaneif, To LIeCTh HOAYYEHHHX TOYEK CAY:KAT BCPILHNAMI OKTAd1pa.
B stom nerxo yGenutbcs, paccMmarpsas weptéx 113.

Mocrpoenne nonekasgpa W mMKocasapa. Ecan uwepes kakiaoe ns 12 pébep
Ky6a mpoBecTH IJIOCKOCTh, HE HMEIOWYIO C NMOBEPXHOCTbIO Ky6a APYrix odupx
70YeK, KpoMe TOueK Toro pebpa, uyepe3 KOTOpPOe OHAa NPOBeJeHa, TO NO.JyyeHHble
12 naockocteii o6pasyior rpann Hekotoporo 12-rpanmnka. BoJee mnoipobSuoe
H3y4eHie GOpMB 3TOro MHOrOrpaHHHKa MOKa3blBaeT, YT0 MOMKHO Tak nololpaTh
NaKJIOH STHX ILTOCKOCTefi K TpaHaM Ky6a, yTto moaydensniil 12-rpaHuuk Gyner
£01CKA3APOM.

Haxonen, ecair Mr yieeM NOCTPONTH J0IeKas1p, TO MOCTPOeHIE HKOCa3Apa
Ne NpeACTABJsisAeT 3aTPyAlieniil: UCHTPL rpaueii 101eKa31pa CIysxat BepirHuaMi
HKkocasapa. :

V. NOHATHE O CHMMETPHH HNPOCTPAHCTBEHHBIX ®lTYP

99. Uentpaasuas cumseTpist, Ise ¢urypn Ha3uBaloTCs CHMMETpPHY-
LM OTHOCHTEABHO KakoH-1130 Toukn O HpOCTpPaHcTBA, eCMl Kawdoll
Touke A oXHoil Quryps cooTBercTBYeT B Apyrofi durype Toyxa A, pac-
noaoxennast Ha npasoli OA no apyrylo cropouy or Ttouxkn O, mna pac-
CTOAHHN, PABHOM PaccTOAHIO TOHKH A oT Toukn O (depr. 114). Touka O
Ha3LBAGTCH ILGHTPOM CIMMETPHI Quryp.

2 VA

X’

Yepr, 114. ' Yepr. 115.

TMpuyep Taxix cintMeTpHYHLIX QUIYP B MPOCTPAHCTBE MK Ywe BCTpe-
vami (§ 53), Korxa, npomomKas 3a pepwuuy PEGPA H TPAHH MHOrOrPaH-
HGro yraa, nojlyualit MHOTOFPaHHL yroa, cumMeTpHyHstil Januomy, Coot-
BEICTBEHHLIE OTPE3KIl H YT/, BXOASHE B COCTAB ABYX CHMMETPHUYHHX
Guryp, papiu MexAy coboH, Tem He MeHee durypul B 1(E/10M. HE MOTYT
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OHTh HA3BaHH DaBHLIMH: HX HeAb3s COBMECTHTh OAHY C Ipyroit Bcaen-
CTBHE TOTO, YTO NOPAAOK PAaCIOJOWEHHs 4YacTeit B oxHolt ¢urype unoit,
ueM B JPYTOH, Kak STO Mu BHIEJH Ha NPHMEPE CHMMETPHYHHX MHOTO-
rpaHHBIX YIJIO0B.

B oTaenbHHX Caydanx CUMMETpHUiibe QHIYPH MOTYT cosuem,a'rbcx, HO
npu stoM OYAYT COBMAAATh HECOOTBETCTBEHHHE HX wacti. Hanpumep,
BO3bMEM mpsMoOfi TpEXxrpauuuil yroa (vept. 115) ¢ Bepunnoit B Touke O
u peépamun OX, OY, OZ.

IMoctponm emy cim uerpuquuﬁ yro'l OX'Y'Z’. Yron OXYZnowuo copme-
cTiiTh ¢ OX'Y’'Z’ Tax, ytoGu peGpo OX cosnano ¢ OY’, ape6po OYc OX’.
Ecan ke cosmecturh cooTsercTrenusle peépa OX ¢ OX’ u OY ¢ OY’, 1o
peopa OZ n OZ’ OKaxyTCAl HANPABACHHBIMI B IPOTHBOTIONOXHHE CTOPOHH,
) Ecari cuyMaerpiysnie GHIYpH COCTABASIOT B COBOKYIHOCTH OAHO reome-

TpHYECKOE Tesa0, TO FOBOPAT, YTO STO reOMETPHUECKOE Tej0 HMEeT LeHTP
cimmerpunt. - Takny oGpaloM, ecan JaHHOE TeJ10 HMEET WEHTP CHMMETPHH,
TO BCAIKOIT TOUKe, NpHuaniexale aTOMy Tely, COOTBETCTRYET CHMMETPHY-
Has TOYKa, TOXe NMpHHaLIexauas TaHHOMY Teay. M3 paccMOTPeHHBX HAMHI
reOMeTPHYECKHX Te 1 LIeHTDP CHMMETPHII IIMeIoT, HanpuMep: 1) napansenenn-
neda, 2) npusMma, uMEONLas B OCHOBAHHH NPABHABHHN MHOTOYTOAbHHK
¢ YETHBIM MICJOM CTOPOH.

[MpaBuapHLl TeTpasap He HMEET LIEHTPA CHMMETPUH.

100. CuMmeTpns oTHOCHTEILHO IIOCKOCTH. [lBe npocrpaﬂcmeuuue
GUrypHl HA3HBAIOTCS CHMMETPHYHHMII OTHOCHTE/NBLHO MIAOCKOCTH P, ecan
kaxaolt Touke A B onnoif ¢gmrype coorBercTByeT .B Apyrofi Touka A’,
npuuéy orpesok AA’ NMepnenaukyIapes K MmI0cKocTH P 1t B TOuKe nepe-
ceyeHns ¢ 3Tofl -IJIOCKOCTBIO AEJAHTCSH NOMOJaM.

Teopewma. Beaxue dea coomsemcmeen:tolX ompe3sxa 8 dayx
cussempueBaX diuzypax pasust sexcdy cobof,

MMycrs panu e Gurypsl, CHMMETPHYHLIE OTHOCHTEIBHO ILIOCKOCTH P,
Buaeany nmse kakie-nubyns Toukn A n B neppoit  durypu, nycrb A’
i B’ —COOTBETCTBYIOLGIE HM TOUKH BTO-
poii purypnt (uepr. 116, na ueprexe ¢ury-
pu ne nsobpawens). Ilycts nanee C—
TO4YKa mepeceyenns orpesxka AA’ ¢ nio-
ckocThio P, D—touka mepeceyuenus
~oTpeska BB’ ¢ Toit xe naockocrnio, Co-
SNHHB NPIMOIIHEHHEM OTPE3KOM TOUKI
C u D, noayunM jasa- 4eTHPEXYTOABLHIKA
ABDC n A'B’'DC. Tax xax AC=A'C,
BD=B'D ' n £ ACD= / A'CD,
£ BDC= / B'DC, xak npamtie yraw,
TO 9TH YeTLIPEXYTOILHIKIL PABHH (B 4&M
aerxo yGexaaemcs uanomemxeu) Cnexo-
Bareanno, AB=A'B’. V3 stoii TeopeMn HeMOCPeJCTREHHO BLITEKAeT,
YTO COOTBETCTBYIOWINE NJAOCKIE Il ABYrpaHHhe yriasl ABYX ¢uHryp, cns-
MGTPHUHHX OTHOCHTE/IbHO [II0CKOCTI, PaBHH Meway cobofl. Tem ne
Menee -COBMECTHTb STH ABe durypu OIHY ¢ APYroil Tak, 4TOGH coBMe-
CTIMICL HX COOTBETCTBEHHLIE YACTH, HEBO3MOKHO, TaK KaK MOPAJOK
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pacnonowenns wacreft B onuoft ¢urype ofparuuft TOMY, KOTOpll HMeeT
MecTo B Apyro#l (3to 6ymer moxasaso Hmxe, § 102). Ilpocreiiwny npu-
MepOM JBYX GUIYP, CHMMCTPHYHHX OTHOCHTEABHO MVIOCKOCTH, SIB/ASIOTCH:
M060ft npeAMeT I ero OTPaweHHe B NJIOCKOM 3epkane; Bcsikas ¢urypa,
CHMMETPHYHAS CO CBOHM 3€PKA/IbHLM OTPaxKeHIeM OTHOCHTE/bHO TJI0CKOCTH
3epkana. '

- Ecan Kaxoe-mm6o reoMeTpHYECKOE TEI0 MOXHO Pa36HTh Ha ABE HACTH,
CHMMETPHYHBE OTHOCHTEJLHO HEKOTOPONl IVIOCKOCTH, TO $Ta IMOCKOCTh
Ha3LIBAETCS MIOCKOCTBIO CHMMETpHH JAAHHOTO Teda.

Feoserpiyeckne Tena, HMCIOULIE MACCKOCTL CHMMETPHI, Ypeaswyalilio
pacnipocTpanensl B npupone 1 B o6uaeHuoft wn3un. Teno yenoseka H Ki-
BOTHOFO HMEEeT IAOCKOCTh CHMMETPIl,
pasjensioutylo ero Ha NpPaByio H Je-
T BYIO acTil.

: Ha stom npumepe ocobcHHo ficHO
I BIXHO, 4TO CcHMMeTpHYyHue urypn
i IR BN HeJb3s coBMECTHTL. Tak, KUCTH npaBoil

N A W JIeBOH PYK CIMMCTDPHYHH, HO CO-
-1 \\ BMECTHTh UX HeaL3s, YTO MOMXKHO BH-
: — AeThb XoTs Oul 13 TOTO, YTO OXHa I Ta

< (HH Jke mepyaTKka He MOWeT NOAXOANTD K

5 K nmpasoii, n K aepoii pyke. Boiabuoe
Y1IC10 NpeaMETOB A0MAINHEro 06nxo01a
IMCET IIJIOCKOCTL CHMMETpHil: CTyJ,
oleaeHulicTo, KUkl wKrad, Anpan
i np. Hexoropue, kak Hanpumep oGe-
Acuubli CTOJ, HMEIOT 1a3¢ HeOANY, a ABe IA0CKOCTH cuMyeTpi (yepT. 117).

OGuiuno, paceMaTpuBasi NPEAMET, HMCIOLLHH TIOCKOCTD CHMMETPHH, MU
CTPEMIUNCS 3aHSTh IO OTHOWIGHHI) K HeMYy TaKoe mosowenie, 4To6H 110-
CKOCTb CHMMETPHH HAWeEro Teaa, WIH NG KpalfiHefl Mepe Haiuell ronosu,
€OBMa/a € MIOCKOCThIO CHMMCTPHH caMoro npeaMera. B stom cayyae cum-
MeTpHYHas (opMa npeAMeTa CTAHOBHTCS 0COGEHHO 3aMerHoil.

101, Cumyetpus oTHOCHTEJBHO ocH., OCb CHMMETPHH BTOPOrO HO-
funka., OBe GHUrypH HA3HBAWTCH CHMMETPHYHE MY OTHO-
cuTeabHO ocH / (oco—npsiMasg ANHNA), €CAN KaxAOH TOoY-
ke A nepsodt durypu cooTBercTByeT TO4Yka A BTOPOH
¢urypH, Tak 4tooTpec3ok AA nepueHANKyanpeH x ocu /,
nepecexaeTcs ¢ Helo H B TOYKEG mepeceyelus JenuTtcd
nononaas. Cava ock / HA3HBAETCH OCHIO CHMMETPHH BTOPOrO NOPHAKA.

M3 storo onpeseseHis HemocpeACTBEHHO CACAYET, YTO €C/H ABA reo-
METPHYECKIX TeNa, CHMMEeTPHYHBIX OTHOCHTE/bHO KaKoH-/1160 OCH, Hepeceyb
II10CKOCTL10, NepneHAnKyNdpHOl K 9TOH. OCH, TO B CEYEHHN NOJyyaTcd
Ase nJockue QULYpPH, CHMMETPHYHEE OTHOCHTEAbHO TOYKH IepeceyeHis
IVIOCKOCTH € OChIO CHMMETPHI TeJl. . )

Orciona panee jerxo BHBECTH, YTO ABA Teaa, CHMMETPHYHLX OTHOCH-
TeaAbHO OCH, MOXKHO COBMECTHTb OZAHO C APYTHM, Bpallas OZHO H3 HHX Ha
180° Boxpyr ocn cummeTpuH. B camom aene, BooGpa3nM BCe BO3MOMKHHE
MJOCKOCTH, DEepPAeHANKYAIPHEE K OCH CHMMETDHIL,
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« Kawnpas Taxkag niockocTh, mepecexaloutas o6a Tena, COXEPKHT ABe
qmrypu CHMMETPHYHBE OTHOCHTE/bHO TOYKI BCTPEHH IJIOCKOCTH ¢ OChIO
citsmerpii Tea. Ecan 3acTaBuTh CKOJB3HTL CEKYULYIO NIOCKOCTD CAMY MO
cebe, Bpamas cf BOkpyr ocn cumuerpmi Tena Ha 180°, o nepsas ¢u-
rypa coBnmaia&t co BTOpOIl.

310 cnpaBeaanBO AJA :uoﬁoﬁ cexyueil mockocTn, Bpamiennte xe Bcex
ceuennit Tena ua 180° paBHOCHIBHO MOBOPOTY Beero Tena Ha 180° Bokpyr
ocn cummeTpii. OTCI0a 1 BHTEKAST CHPAaBENANBOCTh HAIETO Y TBEPXK ACHH .

Ecan nocne BpameHnst IPoCTPaHCTBEHHOM GHTYPH BOKPYT HEKOTODOil
npamoit Ha 180° ona cobmamaer cama ¢ coGoit, TO ToBOpAT, 4T0 ¢urypa
HMeeT 3TY HPAMYIO CBOCIO OCbI0 CHMMETPHH BTOPOrO NOPsiaKa.

Hassanne ,och cumMmerTpint BTOPOro mopsiaka“ oGbsICHIETCH TeM, UTO
- IPH MO.JIHOM 060pOTe BOKPYT 3TOH ocH Teno OyAeT B mpouecce BpauleHns

ABAXAW MPHHNIMATbL MOJOXEHIE, COBMAAaIoMee ¢ HCXOAHMM (cunTas 1 yc-
xonHoe). IlpivepaMit reoMeTPHYECKHX T/, HMEIOULHX OCh CHMMETPHH BTO-
poOro mopsaxa, MOLYT Cay®UTb: 1) mpaBmibHas MHPaMHAA ¢ YETHHIM YHC-
7a0M OOKOBLIX rpadeil; ocbl0 e¥ CHMMETPHH CJYXKHT.eE BHCOTa;

2) npaMOYroJpHuil napajnenenunen; OH HMEET TPH OCH CHMMETPHI:
npsaMBe, COeANHAIUIEe LEeHTPH €ro NMpOTHBONONOXHHX TpaHel;

3) npaBuibHag DpH3Ma C YETHHM  yHCJI0M GOKOBHX rpaeii., Ochlo ed

| CHMMETPHII CAYXHT Kaxaas npsMasi, COeMNHSIOWAs UeHTpH Moot napi
e& TpOTIBONONOKHEX rpaHeft (GOKOBHX rpaHel Il ABYX ocHOBANUI IPH3MH),
Ecmit 4ncno 60xosWiX rpanell NpHaMEH paBHO 22, TO u4ncja0 TakHX oceff
_cumMmeTpun Oyner k- 1. KpoMe TOro, OChlo CHMMETPHH A/S TAKOL MPH3MH
CIYXHT Kaxjas NMpsaMas, COeAHHSIONIAd cepeliil ef NPOTHBONONOMHEX
GokoBHX pEGep. Takux ocell CHMMETpPHH npu3Ma HMeeT k. .

Takum o6pasoM, npaBunbHas 2k—rpauﬂan npuama nmeer 2k-4 1 oceit
CHMMETpIHH.

102, 3aBHCHMOCTD MeXAy pasmmnmm BHXAMH CHMMETPHH B NIpo-
cTpancTBe. Mexay pasiaNyHHMH BHEAMH CHMMETPHH B NPOCTPAHCTBE —
oceBofl, NJIOCKOCTHOH H HeHTpanbHOH — . .
CYLieCTBYeT 3aBUCHMOCTh, BHpaxaeMas H

F A
aenylomei Teopemoii
Teopema. Ecan puzypa F curm- '\I
Mempuuna c uzypoii F' omuocumens- -—)l\
B

HO naocxocmu P u 8 mo sice spems
cummempunna ¢ giuzypoli F* omnocu-
mensno mourn O, sexcaugeii 6 naoc- P
rocmu P, mo ¢iuzypst F' uw F™ cumme- - -
MpUHHsL OMHOCUMEALHO OCU, NPOXO- o
dnugeii sepes mouxy O u nepnenousy- . ar F
anaproit K naockocmu P, 5 Ic -
Bo3pM8M kakylo-u10yab Touky A dir- A |
rypa F (uept. 118). Eff coortmercTByer Yepr. 118.
rouka A’ ¢urypu F' u touka A" ¢u-
rypu F7 (camn durypu F, F' n F” Ha 4eprexe He H300pamenm).
IMycrs B—Touka nepeceuenns orpe3ka AA’ ¢ mrockoctbio P. Tlpose-
- ABM naockocTh uepes touki A, A” w O. dra nnockoctb 6YIET nepnen-
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. AY
IUKYASpHA K MAOCKocTH P, Tak KaKk npoxomHT uepe3 npamyio AA', nep-
NEHAHKYMPHYIO K 3TOH miaockocTH. B naockoctn AA’O nposeném nps-
myio OH, nepnenankyaspuyio ¥k OB. Jra npsmans OH Gyaer nepnesaH-
Kyaspua # K naockoctit P, Ilyeth masee C-—TOuka mepeceyeHus NpaMux
A’A” u OH.

B Tpeyronbnnke AA’A” orpesok BO coepnHseT cepeanun cropon AA’
n AA", caeposarenvno, BO||A'A", wo BO | OH, snaunr, A’A" | OH.
Hanee, tak xak O-—cepennna ctoponu AA” u CO || AA’, 10 A'C=A"C.
Ortcioaa 3akaioyaeM, yTo TOUKH A’ 1 A” CHMMETPHYHE OTHOCHTEALHO OCH
"OH, To we caMoe CnpasedaHBO M AN BCeX APYTHX TOdek ¢urypu. 3xa-
run', Hlallla TeopeMa foKa3aHa. M3 9Tofi TeopeMH HeNOCPeACTEEHNO ClACAYeT,
"uro ase GurypH, CHMMETPHYHHE OTHOCHTENBHO MAOCKOCTIH, HE MOTYT GHiTh
COBMELUEHH TaK, YTOOK COBMECTH/NCDH HX COOTBETCTBEHHHE YacTH. B camMoM
aene, durypa F' cormewaetca ¢ F” aytém Bpaweius sokpyr ocu OH ua
180°, Ho ¢uryput F” 11 F He MOryt OMTb COBMEULEHN KAk CHMMeTpPHUILC
OTHOCHT@/IbHO TOYKH, CleloBatensHo, urypu F u F’ Takwe He MOCyT
OLITh COBMELLEHH.

103. Qcit cHMMeTPHH BBICIINX nopﬂnxos. $urypa, uMeouwas ocb
CHMMETPHH, COBMellaeTca <aMa ¢ CoBoii noc/ie NOBOPOTA BOKPYT OCH CHM-
meTtpuil Ha yroa B 180°. Ho BoamowHu cayuai,
KOTAa PHTypa NPHXOLHT K COBMELLEHHIO C HCXOA-
HUM [0J0KEHICM [IOCJC MOBOPOTA BOKPYT He-
Koropoil oci ua yroa, Menpwii 180°. Taxum
006paszoy, ecan Teao cAejaeT nOJANHI 0Gopor
BOKPYT 3TOif OCH, TO B NIPOLECCe BPALLEHHA OHO
HECKOAbKO pa3 COBMECTHTCS €O CBOHM [epBO-
y ¢ HauaabuuM noaowentes. Takas och ppautens
Ha3bLIBAETCH OCh 0 CHMMETPHH BMCIUICT O
J1opaAKa, HpHYEM 4lCI0 moaoKeHnil Teaa,
COBMAAAIOUIHX C MEPBOHAYA/NBHEM, HA3HBAETCH

NOPSAKOM OCH CHMMETPHH, 3Ta OChb MOMKET I He

Hepr. 119. °  coBmanaTh ¢ OCHIO CHAMMETPHI BTOPOTO MOPSLAKA.

Tak, npasuabnas TpeyroiabHas nHpaMiia He

HMEET OCIl CHMMETPHH BTOPOTO MOPSIAKA, HO €€ BHICOTA CJy:HT 1A tied

OCbI0 CHMMETPHHM TPeTbero Nopsaka.B camoM aeae, nocne mosopota stoft

nupaMuAN BOKPYr BHcOTH H2 yroa B 120° ona coBmeutaercs caMa ¢ co-

Goit (uepr. 119). Ilpu spamienny nUPaMHAY BOKPYr BHICOTH OHA MOKET

3aHHMaTh TPH MOIOMKEHIN, COBNGAAIONHE C HCXOAHKM, CUHTAas H HCXOAHOE,

Jlerko 3aMeTHTh, YTO BCAKAs OCH CHMMETPHH YETHOTO NOPANKA eCTh B TO
e BpeMd OCL CHMMETPHH BTOPOro HopsifikKa.

Mpusepu ocell CHMMETPHH BHCLIMX NOPTAKOR:

1} Mpasuibhag /1-yroabHas NHPAMHAR HMEET OCh CHMMETPIH 7I-FO 110-
pAlKa. ST0H OCLIO CAYIKHT BHCOTA MEPAMILAHL, -

2) TlpapunbHan n-yroibHasi npu3Ma HMeCT OCL CHMMETPHH /2-ro mo-
psaka. STOH OCbIO CAYKHT nNpsMas, COeAHHAOUAS IEHTPH OCHOBAHHH
npii3ML, ' '

104, Cummerpua ky6a. Kak i ang Bcsikoro napasjenennnepa, Todka
nepeceyenns AnaroHaneil kyGa ecTh UECHTP €FO CHMMETPHH,
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Ky6 umeer XeBATh NOCKOCTEH CHMMETPHI: MECTh AHAFONANLHLX TJIO0-
cxocTeil 1t TPH NMAOCKOCTH, NPOXOAsNULNE Yepe3 cepeAntn KaKA0H 4eTsEpKn
€ro mapajneabiHx pEGep.

Ky6 umeer meBsiTh Oceif cHMMeTPHH BTOPOTO MOPSAAKA: LIECTh MPSIMHX,
COEMHHAIOMHNX CePeJHHK €r0 NPOTHBOMONOWHHX pEbep, W TPH nNpaMHe,
COeXMHAIOU(E HeHTPH NPOTHBONOM0KHEX rpanefi (yepr. 120). it nocnen-

" HIE NPSIMHE ABAFIOTCT OCAMH CHMMeTpPHH 4eTBEpTOro nopsaka. Kpome toro,
Ky6 mMeeT YyeThHpe OCH CHMMETPHH TPeThero mnopsAaKa, KOTOpHE fBARIOTCS
ero AaHaroHaadMH. B camonm Aene, nnHa-

ronans ky6a AG (uepr. 120), ouepun- - A
HO, OJIHHAKOBO HAKJIOHEHa K pE6pam A} p{ < ‘1)
AB, AD n AE, a stu p&bpa oanna- D

KOBO HaKJIOHEeHH OXHO Kk apyromy. Ecan %,
coexuHuTh TOYk B, Du E, To noay-

YHM NPABIIBHYIO TPEYTONBHYIO MIPaMH-

1y ADBE ,pas xoTOpoOft AnaroHans Ky6a

AG caywxut Bucotofi. Korxa npu spaue-

HIH BOKDPYT BHCOTH 3Ta NupaMiuaabyaer
coBMew{aThes caMa ¢ coboff, Bech Ky6
GyneT COBMEILATHCSI CO CBOHM HCXOA-

nuuM nogoxeHneM, Jpyrux ocel cum-
MeTpHH, KaK HETPY1HO yGeanrbed, Ky6 Yepr. 120

He myeer. [TocyoTpiy, cxoapxmMu pas-

JANYHHMI cnocoGaMi Ky6 moxeT OHTh cosMewidH cam c cobofi, Bpamenune
BOKPYT OCLIKHOBEHHOI OCH CHMMETPHI Xa8T OHO NoJoKeHHne ky6a, oTany-
HOe OT IICXOZHOrO, NPH KOTOPOM Ky6 B 11€JI0M COBMeUIaeTcs cam ¢ coloit,

Bpattenne BOKPYr OCH TPeTbero MOPAAKA HAET ABA TAKHX MOJOKEHHH,
I BpallleHHe BOKPYr OCH YeTBEPTOro nopslaKa-—TPH TAKHX NOJOKEHUS.
Tak kax xy6 uyeer mecTtb ocefi BTOPOro nopsaaxa (3TO OCHKHOBEHHBIC
OCH CUMMETPHH), UETHPE OCH TPeThero MOopPAAKa H TPH OCH yYeTBEPTOro
nopaaka, 10 umetorcs 6-1-+4+4.2-3-3 =23 nonoxenns xyba, oTaHuHBIC
OT MCXOJHOTrO, NP KOTOPHX OH COBMewUjaeTcss cam ¢ coGofl.

Jlerko yGeanThcs HEMOCPEACTBEHHO, UTO BCE 3TH MONONKEHISl OTANYHE
ONHO OT JIpYroro, a Takxe H OT HCXOAHOTO nomoxenls KyGa. Buecte ¢
HCXOIAHKIM TONOXEHHEM OHN COcTaasmioT 24 cnocoba cosveuleHils kKy6a
¢ caMmnM co6oit.

YOPA/KHEHHA

1. Pe6po paunoro xy6a pasuo a. Haiitn peSpo apyroro kySa, 06béM koto-

poro BaBoe Gojiee oGbhEéMa AaHHOro KyGa. :
3aMeuanune, Dra 3axaya o6 yasoeHuu Ky6a, H3BeCTHA C APEBHIX BpeMis, .

JIerKo pewaercs puuncieHuen (nmeno: x=j/ 2 =q }/ 2=0-1,25992...), no

nocTpoeHHeM (C MOMONILIO IHPKY.IA H JINHEKH) OHA pelleHa GHTDb He MOJKET, Tax
Kak ¢OpMYysa A5 HeH3BeCTHOrO CONEPKHT PajNnKaad Tpersefi CTeNeHH H3 uucJa,
He ABJfIOIWErocs Ky6oM pauHoHaJbHOrO uHCHa.

2. BbluHCAHTB NOBEPXHOCThL 1 O6BENM MPAMOIl MPuH3Me!, ¥ KOTOpOil ocHOBaHIIe —
NpaBUAbHEI TPeYronsHHK, BRHCANHBl B KPYF paguyca r=2 M, a BHCOTA pasiua
CTOPOHe MPaBHJILHOTO MECTNYTONbHIKA, ONHCAHHOrO OKOJIO TOTO JKe Kpyra.

3. Onpezeants moBepXHOCTs H 06BEM NPABHALHO BOCHMHYTOABLHOI MPH3MEL,
Y KOTOpOiR BHICOTa i==6 M, a CTOpPOHA ocHOBaHNA a=38 cat. :
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4. Onpeaenth GOKOBYI0 MOBEPXHOCTL H OGBEM MPABHJILHON WIECTHYTOABLHOI
THPAMHAN, Y KOTOpoil BHCOTA papHa 1 u, a anodema cocTapasieT ¢ BLICOTOf
yroa B 30°.

5. Boluncauto o6LEM Tpeyroasiuoil MHPaMiuIH, Y KOTOpoil Kamjaoe 6OKOBOe
peSpo paBuo I, a CTOPOHEI OCHOBaHHSA CYTb @, b H c.

6. Hdan tpéxrpaunniii yroa SABC, y KOTOpOro Bce TPH MJIOCKHX YI.1a NpAMHe,
Ha ero pé6pax oraoxenn gauun: SA=a; SB=>b u SC=c. Yepes Touku A,

8 u C nposelena naockocTb. Onpeieants o6vénm nupamuasl SABC.

7. Buicorta nupamur pasHa i, a GCHOBaNHe — NPABHABNLI WECTHY FOAbHHK CO
ctoponoil a. Ha KakoM paccTosniH X OT BepPIIHEBI NHPAMIAH CJeAYyeT NPOBECTH
NI0CKOCTh, NMapatjiebHyI0o OCHOBANHIO, YTOGR 06BEM 0OpPa30BaBIIeiicA yceutHHOI:
nupaMuiel pasHsacs V?

8. Onpeaeants 06BEM NPaBIIbHOTO TeTpa’apa ¢ pedpovm a.

9. Onpegennth 06BEM OKTasipa ¢ peGpoM a.

10. Yceuénunaa nnpamiia, o6beénM kotopoii V= 1465 cu®, uMeeT OCHOBAHHAME
NMpaBUAbHHE WECTHYTOAbHBKH €O cTOponaMi: a=23cu u b=17 cu, Bruncants
BLICOTY 3ToOil NHpaMILIML.

11. O6vém V yceyeunoii mipamuan pasen 10,5 x2, sucorah=V 3 a1 cro-
poHa @ NMpaBHIBHOTO LWECTHYTOJAbHHKA, CAYXKAWEro HHKHUM OCIlOBAaHHEM, pas-
Ha 2 s, BHUHCAHTS CTOPONY NPaBHJILHOIO IWECTHYTObHIKAE, CIYIKaLero BepXHHM
OCHOBaHHEM.

12. Ha kaxoyM paccrosiunn ot pepmiiiet S nupamnaut SABC Hazo uposectn
NJCCKOCTE, Mapalieablyo OCHOBAHHIO, 4TO0L oTHowele o0BEMOB_uacTeil, Ha Ko-
TOPHle pacceKkaerTcsl 3TOM NJOCKOCTbIO MHPAaMHAA, paBHAJOCHL m?

13. IMupamuia c BLCOTOI i pasjesena NJA0CKOCTAMI, MapatiebHHMI 0CHOBa-
KINO, Ha TPIL YacTH, NpHUEM OGBEMB 3THX YacTeil HAXOAATCA B OTHOWEHHH M:n:p,
Onpeaeants pacctosuiic 5THX MAOCKOCTEl 10 BepIUINLI MHPAMHIHL

14, Cymya 06bEMOB ABYX NOJOGHEIX MHOTOFpanuiKkoB pasia V, a otuowenue
cXoacTEeHHEX p&6ep papuo m:n, OnpeleantTs HX OGLEMEL

15. Pasieants yceulRuYIO MHPAMHIY NJOCKOCTLIO, NApatielbHoil OCHOBa-
HuaM B it b, ua pBe uacTi, 4TOGH OOBEML HAXOANANCH B OTHOLIEHHH #1in.

16. Haiitn uentp, ocHl u HJOCKOCTH CHMMETPHH (IFy pH, cocTosuleii H3 mio-
CKOCTH M mnepeceramwmweil €& npamoil, He NepreHAHKYASPHOIl K 5TOil NJIOCKOCTH.

OTBeT: ueHTp CHMMETPHH-—TOYKAa NepeceueHusi NpsMoii ¢ TJOCKOCTBIO;
NJIOCKOCTE  CHMMETPHH — IVIOCKOCTb, NEpneHAHKyJaspHas jfanunoil, npoxogsmas

. Uepe3 T aHHYI0 MpsMYI0; OCLIO CHMMETPHH CHAYXKHT NpsaMas, Jeiamas B AaHHoil
IVIOCKOCTH H NepredjHKyJAspHast K AarHofl npsiMoii.

17. Haiiti uentp, OCH H INIOCKOCTH CHMMeTpHH QUIYDHI, cocTosueil H3 ABY X
TepeceKalouxCs NpaMBIX,

OTpeT: Qurypa iMeer jiBe ILIOCKOCTH CHMMETPII H TPH OCHI CHMMETPHH
\YKasaTb Kakle). :

THABA ‘{ETBEPTAﬂ".
KPY[JBIE TEAA | .

l. UHIHHAP H KOHYC .

’

A

*J.- 105. MopepxuccTh bpamenns. T10BepXHOCTHIO BpalieHHs HA3HBAETCS
NOBEPXHOCTD, KOTOPast NOTYYAETCH OT BPALLCHISE KaKoii-uu6y Ab annum (MN,
uept. 121), nasniBaenofi 06pasyiomeil, BOKpyr HenoipuxHoil npaMoii (AB),
1asuBaeMoil Ocblo, NPH 9TOM MpejnonaraeTcs, uYto obpasyiowas (MN)
npi cBOEM BpallCHHH HEH3MCHHO CBA3aHa ¢ ocblo (AB).

BospMEM Ha oOpasyiouwtell Kakyio-HHOYZb TOYKY P M omycTHM H3 Hed

Ha ocb nepneHauxyasp PO. OueBHAHO, YTO IPH BPALLEHHE He H3MEHTIOTCH

c8 )



HII AMIIHA STOTO NEPNEHAHKYAApPA, I Beanyuna yraa AOP, uu nojoxenue
touku O. TlosroMmy xamaas Touxa ofpasyiouleii ONHCHBAET OKPYKHOCTD,
NNOCKOCTh KOTOPOH nepneHankynspHa K ocH AB 11 1eHTp KOTOPOi JemwnT
Ha mepecedyeHHn 3TOR miaockoctH ¢ ochio. Ortcioaa creayer:
[Taockocms, nepneHduKYASpHAs K OCl, nepecexasicy ¢ No8ePXHoOCHio
spauenuss, 0aém 8 ceueHUU OKPYICHOCMS, ) ’
Besikas cekymasi maockocTh, NPOXOASMIAS 4Yepe3 Och, HA3HBACTCA
MepHIHOHAMBHON MJOCKOCTbIO, 4 JNHHS €8 nepeceveHssi ¢ NOBEPXHOCTHIO
BpauteHns—Me pH A an oy, Bee Mepumiann papHH Meway co6off, mo-
TOMY 4TO NPH Bpauieni:ir waxinil 13 HIX NPOXOANT uepe3 TO NOJOXKeHNE,

B -KOTOpOM paHee OHA Beaxuii ~37rofl Mepuanan.

—J

Py 2 A Y

il G

Yepr. 123. Yepr. 124,

J 106. Lnsnaapugeckan nosepxHOCTs. Lunmnapnueckoit nosepxHocTsio
Ha3bBaeTcs MOBEPXHOCTh, MPON3BOXNMASL JBHNKeHneM npsMofi (AB,
yepr. 122), nepemeutatouteilcs B nPOCTPAHCTBE Mapa/lIeNbHO JAHHOI
npaMoil 1 nepecexatouteft npu 910M nmandylo mnmio (MN). Ilpavas AB
wasnBaetca o6pasytomedl, a anunsa MN—nanpasamomei.

107. Wnaunap, LitanaApoM Ha3HBAETCS TEM0, OTPAHIYEHHOE IVIHHAPH-
yeckofi IOBEPXHOCThIO H ABYMS MapaaaensHHMH mockocTaMu (uepr. 123).

YacTh HHAMHAPHYECKOIl NMOBEPXHOCTH, 3aK/OUEHHAA MEXAY MI0CKO-~
cTAMI, Ha3HBaeTcsa GOKOBOH NMOBEPXHOCTHIO, 4 YaCTH MAOCKOCTell, OTceKae-
MHe STOHl IOBepPXHOCTHIO,— OCHOBAHAAME WHMIHAPA. PaccTronHne Mexay
TJIOCKOCTAMH OCHOBaHMiI ecTh BHICOTA winuuapa, Llunnuap HaswBaercs
APAMBIM IIH HAKJIOHHBIM, CMOTPS MO TOMY, NEPNEHAHKYAAPHH HIH Ha-
KJOHHB K OCHOBaHHAM ero obpasyiourue,

e Mpavoft unmmuap (vepr. 124) nasuBaeTcs KPYroBsM, ecl ero OCHO-
- BaHHs —KPyrH, Takof UHAHHIAD MOXHO pacCMaTpuBaTh KAaK TEJO, MPOHC-

~

xoaduiee oT BpaweHns npsmoyroashnka OAA,O, soxpyr cropousl OO0,
KaK ocH; mpr stoM cropona AA, omuceiBaeT GOKOBYIO NMOBEPXHOCTh, A
cropoust OA n O,A,—xpyrn ocHosannft, Beaknft orpesok BC, napan-
AeapHuifit OA, OMICHBAGT TaKXe KPYT, INIOCKOCTh KOTOPOTO meprneHiu-
kynapua k ocn. Orcioaa cienyer:

Cenenute npamozo Kpyzos020 QUAUHOPA NAOCKOCMbI0, NAPAALEAbHO

7" ocHosanuan, ecmv Kpy2.
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B snemeunTapnoil reoMeTpli pacCMaTpPHBACTC TOALKO NPAMOH KPyropok
WIJIHHAP, AAS KPATKOCTH ero HasbBAIOT NPOCTO LWHJIHHJAPOM,
HMuoraa npuxoantcs paccMaTpliBaTh Takie NPH3MHE, OCHOBAHHA KOTO-
PLIX — MHOFOYTI'O/IbHHKI, BIHCAHHLIE B OCHOBAHHS
WHHHAPA ITH OMICAHHBIE OKOJIO HIX, 4 BLICOTH
PaBHH BHICOTE WILTHHAPA; TAKHE NMPH3MMW Ha3H-
B3IOTCA BIHCAHHBIMY B UHINHAP 111 ONHCAH-
HEIMI OKOJO HCrO.
re/ 108, Kouuueckas mnosepxsHocTb. HKonuye-
f/cxcoi‘x [IOBEPXHOCTHIO HA3LIBAETCSl MOBEPXHOCTD,
f1poH3BOANNAs ABHueHHEM npsimoil (AB, depr.
123), nepeseulaiouiefics B NPOCTPAHCTBE Tak,
YTO OHA IIpH ITOM OOCTOAHHO MPOXOIHT uepe3
HEMOABHXIYI0 TOYky (S) 1t mepeceKkaeT AAHHYIO
auniio (AN). Tipavaa AB HasuBaetcsi obpa-
sywmeil, auung AN-—panpasasiomel, a
TOYKa S—BepuLI0il KOHIYecKOil HOBepXHOCTH,
. - 109, Kouyc. Kouycom uasuBaetcs Teno,
tepr. 125. OrpAHIICHIOE Y2SThIO KOUIECK Ol OBCPXHOLTH,
pacnoaoxcHyofl 1o 0AHY CTOPOHY OT BepUINHLI,
1 [A0CKOCTLIO, Nepeceralowei pee ofpalyiowile nO Ty ke CTOPOHY OT
sepiinnm (dept. 126). YacTh xonnyeckol nozepxHoCTi, Orpanityennas 31ol
NJAOCKOCTBIO, HA3LIBaeTcs OOKOBO: NOBEPXHOCTBIO, 4 YACTh NAOCKOCTH,
orcexaemas COKOBO{l MOBEPXHOCTHIO,— OCHO3aHNes kouyca. [lepnenaun-
KyJas1p, Onyutesublii 13 BCPIMHHL HA [LIOSKCSTBH OCHOBAMMA, HA3LIBAETCH
BbLICOTOIl KOuyca.

S

Yepr. 126. Yepr. 128

Kouyc HA3LBAETCH NPAMLIM KPYTOBBIN, €C.111 €r0 OCHOBAaHlie €CTh KPyT,
a BHCOTA MPOXOANT uepes uentp ocuobaung (deprt. 127). Taxoil xonyc
MOX(HO PacCMaTPHBATL KAK Teno, npoucxojsiulee OT BpaulCHHUS [IpsAMO-
yrobnoro Tpeyroasnnka SOA soxpyr kareta SO kax ocu, [Tpn sToy riunore-
uysa SA omucuBaer 60KOBYIO NOBEPXHOCTD, a kaTeT OA —oCHOBaHHE KO-
nyca. Besknil orpesox B0, napanncabunit OA, ONicHBART NPH BPALGHHE
KpYr, IJI0CKOCTh KOTOpOro meprnenankyaspiua K ocu. Otcioma ciaeayer:
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Cenenlte npnro2o Kpy208020 I20HYCA NAOCKOCMBIO, _napa/z/?e,zbuot't
0CHO8AHLIO, ecmb KpYe.

B anemenTapHo#t reoMeTpHIl paccMaTpPHBAeTC TO/IbKO NPAMOft KPYroeoi -
KOHYC, KOTOpHIfl Anf KPATKOCTH HA3LIBAETCHA MPOCTO KOHYCOM,

Huorza npuxoinTes paccMaTPHBaTh TakHe NHPAMHAH, OCHOBAHHA KO-
TOPHIX CYTb MHOTOYTOJBHHKH, BITIICAHHBIE B OCHOBAHHE KOHYCa HJH OITH-
CaHHHE OKOJO Hero, a BepilNHA coBmagaet ¢ BepmuHOff kOHyca, Takie
aUpaMHAH HA3HBAIOTCS BINCAHABIMH B KOHYC IIH ONACAHABIMHA OKOJIO
Hero, -o-
/0/ 110. Yceuénnuil konyc. Tax HasHBaeTcs 4acThb NOJHOIO KOHYCa, 3a-
KMIQYEHHAN MeXAY OCHOBAHHEM M CeKyuleH mIocKocThiO, Mapajijenb-

Hoft. oOCHOBaHNHIO. .
Kpyru, no koTopuM mnapajaienbHune IJIOCKOCTH MePeceKaloT KOHyc,
Ha3bIBAIOTCS OCHOBAHUAMH YCey&HHOrO KOHYca. .

Yceusnuuii xouyc (uept. 128) MoxHO paccMaTpuBaTh Kak Teso, Apo-
HCXOAsULee OT Bpaulenna npavoyroabHoft Tpaneunn OAA,O, BOxpyr cro-
poun QO,, MepneHANKYAIpHOH K OCHOBAHHAM TpPamelHi.

MosepxnocTe UNANBAPA H KOHYCA -

111, Onpenenennst, BoxoBHe MOBEPXHOCTH LNMAHHAPA H KOHYCA NpH-
HaanexaT K NMOBEPXHOCTAM KPHBBIM, T. €. K TaKHM, HHKAKasf 4acTh KOTO-
PHX He MOXET COBMECTHTBCS C IJIOCKOCTbIO. [To3TOMY MH JOMKHH
oco6o onpenenurs, 4rd Hamo pasyMeTh noj BemnunHoi 60x0BOil nosepx-
HOCTH INJINHAPA HAN KOHYCA, KOTAA CPAaBHHBAIOT .

STH MNOBEPXHOCTH ¢ NMAOCKOfl emnnunelt nno- /[{:4:’15\
wani. Mu 6yn§§1 NPHAEPKHBATBCS CIAEAYIOMINX 4 \: ! P D
onpeienenunil S

1) Ba seaununy Goxosoii nosepxnocmu Hu- '
AUHOPA npunusaOm npeder, K KOMoposy cmpe- ]
Aumcs 60K08an n0BePXHOCM BNUCAHHOD 8 amom :
QUAUHOD npasuAsHOll npU3MH, Ko20a Hucao cmo- }
POH Npasu.1bHo20 MHO20Y20AbHUKA, 6RUCAHHOZ0 1

8 OCHOBGQHUe, HeO2PaHUHeHHO Ydsausaemca (M, F} L_E

C/e10BaTeAbHO, NJIOWAAb Kaxaofl GOKOBOH rpaHn AT TR ’

HeorpaHnueHHo yGuBaeT). A’/\ /D
2) a geaununy 6ox080ii nogepxHOCMU KORYCQ T C

(mosnoro 'nin yceudHHOro) npunusaemes npedes,

K Komoposty cmpemumcs 60K08aa nogepxHocms Uepr. 129.

8NUCAHHOIL 8 3MOM KOHYC NPasuULbHOIl nupasnuds -
(mosHoft 1A yceuBHHON), K020Q 1LC.A0 CMOPOH NPAsUAHO20 MHO20Y 2015~
HUKQ, BMUCAHHO20 8 OCHOBAHIUe, HeOpaxutenHo yosausaemcs (i, cae-
I0BaTe/bHO, MIOWAXbL KaxA0H GOxOBOH rpaHn neorpaHn4yeHHo yGuiBaer).
112, Teopena. boxkoaas nogepxHocme yUALKOPA PABHA Nnpo-
1138E0eHII0 OAUKBL OKPYICHOCMIE OCHOBARUS HA BbLICOMY.
Bnnwen B unanuap (vepr. 129) kakyro-anGyas npaBHAbHYIO NPH3NY.
OGoznaynm GyksaMit p it H yncaa, BHpawaouie AJHHN TEPAMETP2 OCHO-
BaHHs H BHICOTH 3TOA mpu3MH. Torpa 60KoBas noBepxHOCTD €8 BHPAINTCA

n
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npouspehenies p-H, TIpeanonoxnM Tenepb, WTO HICJA0 CTOPOH BIicat-
HOTO B OCHOBaHHE MHOrOYroJIbHHKAa HeOTpaHHYeHHO BO3pacTaer.

Torma mepumerp p GyaeT cTPeMHTBCSI K Mpefeay, NpHHHMAEMOMY 34
amuy C OKPYXHOCTH OCHOBAaHHS, a BHCOTa [ ocravercs Ge3 uaMeHels;
clefloBaTeNbHO, GOKOBAsi MOBEPXHOCTD MPH3MH, PABHAs BCerna npouspene-
nuo p-H, 6ymer crpeMutscs ¥ npeieay C.-H. 3toTr npemes 1 npumi-

~ MaeTcs 3a BeqtynHy G0koBoil moBepxHocTH uaAnHapa. O6o3uauns GokoByIo
ifIOBEPXHOCTh WIHHAPa GYKBOil S, MOmeM Hafucath:

S=C-.H.

118. Caencraus. 1) Ecm R oboznavaer pamnyc ocnosaHus wi-
‘annnpa, 10 C = 2nR, no3toMy GOKOBas NOBEPXHOCTH IMANIAPA BHPA3UTCH
opyyaofi:

=2aR-H.

2) Yr1o6u mosyyuTh NOJHYI0 MOBEPXHOCTH LILIHHIAPA, AOCTATOYHO
nplmolmxrb K OOKOBOil MOBEPXHOCTH CyMMYy muaouianeil AByX OcCHOBaHiiii,
'noaToMy, o0o3Hauasl HOJHYIO NMOBEPXHOCTb yepe3d T, OymeM HMeTh:

T=2aRH+}aR*+aR*=2nR(H-+R). _.

114. Tcopena. boxosas nosepxnocms KOHYCQ pasHa npo-
w3sedennio OALHLL OKPYXCHOCII OCHOSQRUS HA nOA0GUHY O6pa-
3yrouyei.

Bmimien B Konyc (uepr. ]30) KaKylo-nuoy an
NPABILILIYIO MHPAMILLY 1 0603naunM 6yKBavi p i/
UJ1C1, BEIPAUCAIOULIE JIIIHL [IepHMEeTPa OCHOBANNS 1T
anodensl 3Toit nupauuaw. Torma Gokosast nopepx-

HOCTh €& BHIPA3NTCH MPOH3BejcHIeM %p-l. Ipea-

MNOJI0:KHM TErepb, YTO YHCIO CTOPOH BMICAHHOTO
B OCHOBAHHE MHOTOYroAbHHKA HEOrpPAHHYEHHO BO3-
pactaer. Torxa mnepiveTp p OyAeT CTPeMHTBCH
K npepneJy, NpHHHMaeMOMY 3a Aanny C OkpYwHOCTH
ocHosanust, a anogema I Gyaer HMeTb NPCHEI0M
obpazyiomyio konyca (rak kax n3 /\ SAK cae-
Hepr. 130. ayer, ut0 SA—SK<<CAK); 3maunr, ecan o6pa-

: 3YIOILYI0 KOHYCa 0603HaunyM 6yKBOjl L 10 GOKOBaNK

TIOBCPXHOCTL Bnncaunoii NUPaMILIL, TMOCTOSIHHO PaBHAsS —p -1, Oyaer
CTPEMIUTBIS K npeneny 5 C L. drot npeaea u nmpuHiMaeTcd 3a Beanyuny

GoKkoBOil noepxnocTH Kowyca. OG03HAUIB GOKOBYIO MOBEPXHOCTH KOHYCa
OykBOil S, MOMEM HamicaThb:

S = ic-L=c.iL.

115. Caeacrtens. 1) Tax kxak C=2nR, 10 GoKoBas TOBEPXHOCT
Kouyca Bupasutca Qopyy.ofi:

S=’§'2RR'L=I(RL.
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2) Moanyio NoOBePXNOCTb KONYCA MOAYUHM; ecau GOKOBYIO HOBEPXHOCTh
C/I0XHM ¢ MJIOLAABIO OCHOBaHHA; MO3TOMY, 0603HAYas MOJHYIO NOBEPX-
HOCTL yepe3 7, OydeM HMeThb: .

T==aRL +nR’=nR(L+ R).

116. Teopema. bBokosas nosepxnocmo yceuennoeo xonyca
pasia nPOU3BEOCHUIO NOAYCYMMEL™ OAUH OKPYICHOCMEN OCHOBA-
nuti ga o6pa3yrYIo. .

Brnmey 8 yceugnnmil xonyc (uept. 131) xakyw-nu6yab npapnibnyio
yceudunyo mupamuay u ofosmaunM O6yksamu p, p, u / uncia, Bupzm\:uo-
Qe B OANHAKOBHX JiHefiHHX eNHHAUAX JAJHHH
NEepHMETPOB HIAHEr0 Il BEpPXHEro OCHOBanmnii n
anodemn 9T0f mupavnan. Torna Gokosas nosepx-

~HOCTb BmMCAHHOfl nHpaMHAW paBHa —;(p-l—pl)l.

" Tlpn HeorpaHMYeHHOM BO3DACTAHHH YHCAa GO-
KOBHX rpaneil BnucauHoii nupaMuan nepHMeTpH
p 1. p, CTPeMATCA K MpeienaM, NPHHHMAaeMHM 3a
aminel C u C, OKpyXHOCTeil ocHOBanmit, a ano-
dema ! umeer npepeaoM obpasyiouryio L yceydH-
Horo konyca. Cie1oBaTe 1bHO, Be/IHUHHA GOKOBOM
MOBEPXHOCTH BIICAHHOH MHPaMHAH CTPEMHTCA NpH ) ‘-Iepr. 131.

3TOM K mNpenely, PaBHOMY %(C-{—CI)L,. Aror

npejes W NPHHHMAeTcs 32 BeaHYHHY OOKOBOH NOBEPXHOCTH YCeEHHOro
Konyca. OB603Ha4unB GOKOBYIO MOBEPXHOCTh YCEUEHIOTO KOHYyca Gyksoit S,
O6ymeM HMeTh:

1 .
=5 (C+C,)L.

117, Cneacrnug. 1) Ecmt R u R, '03HayaioT paauycH OKPYKHO-
cTefi HIKHErO §l BEPXHEro OCHOBaHHH, TO GoKoBast MOBEPXHOCTS yceudu-
HOTO KOHyca Oyxer:

S——(2nR+2an)L_n(R+Rl)L

.

2) Ecan B tpaneunn OO,AA (uepr. 131), or Bpawenus KOTOpOf:
N02y4aeTcs yceuSnHuil Konyc, NpoBeAEM cpeanio. mitiio BC, TO noayyim:

BC= 5 (0A+0A)=5 (R+R) .
OTKyna : }
R+R,=2BC.
CneaoBaTebHo, .
. S=2nBC-L,

T. €. 60Kx08as nosepXHOCMb YCeUEHHO20 KOHYCA PABHA npou3gedeHuto
OAUHB OKDYICHOCIIE CPeOHe20 ceteHus Ha obpa3yuwyio.
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3) Monuan nosepxuoctb T yCeyEHHOTO KOHYCA BHIPA3HTCS TaK:
T=n(R*+ Ri-+RL+R,L).

118. PaspépTka muaHHApa i konyca. Bommeym B wuanuap (uepr. 132)
aKy0-HHOYAb NPaBHIBIYIO NPI3MY M 3aTeM BOOGPasuM, 41O GokoBasn e
TIOBEPXHOCTL Pa3pesana BIOAb
6oxosoro pebpa. OyeBnaHo, yto,
Bpaulas e& rpaHu BOKpyr p&6ep,
] MH MOKEM PA3BEPHYTL 3Ty
MOBEPXHOCTb B TI0CKYI0 urypy
Ge3 pa3puBa 1" 0e3 CKIAAOK.
Torma nonyuures TO, 4TO Ha3M-
BaeTcsl pasBéPTKOil Gokosofi no-
pepxHocTil npusmu. Owa npea-
crasasger coBoit npaMOYroabmuk
KLMN, coctasnenunlil 13 CTOABKHX OTA€/bHHEX NPAMOYTO/AbHIIKOB, CKOABKO
B npuaye Goxosux rpameii. OcHopauue ero MN paBHO MepPHMETPY OCHO-
Basist OpH3Mu, a Buicota KN eCTh BLICOTAa NPH3MHI.

-BooOpazmy Tenepb, 4T0 YHCIO Goxounx rpaneil BUICAHHON npiu3Mu
[1eOrPAHIMCHIO YABANBACTCS; TOTXA €& pa3séprra OyAcT BCE YAMIHSITLCH,
npubaiKkasch K npeicaviiony npamoyroabsunky KPQN, y kotoporo aauna
OCHOBAHISI PABHA AMINC OKPY:KHOCTH OCHOBaHNs WILTHHAPA, a BLICOTA
CCTh BLICOTA WILTNHAPA. IJTOT MAPAMOYIOILIME HA3WBACTCH pPasbEpTrO
Cux030il NOBEPXHOCTI IULINIIPA,

HoxcOno sToMy BOOGPa3iM, HTO B KOHYC BHICANA KAKAR-HNOY:DL Npa-
suapiag mupayiga {uepT. 133).- Mu Mowewm paspesates €& GOKOBYIO
NOBEPXHOCTL [0  QIHOMY
n3 p&Gep u 3areM, MOBEP-
TUBAS TPAILI BOKPYT pElep,
noayyuthb ¢¢ II0CKYIO pas-
BEPTKY B BilI€ MHOrQYyro.lb-
noro cextopa SKL, cocras-
JeHHOTO 13 CTOALKIIX PaBIIO-
GeaApCHILIXTPCYTOAbHIKOB,
CKOJbLKO B LiHpaMiiae GOrO-
Bux rpancii. Orpeskn SK,
Sa, Sb. .. pasuu GoKoBOMY
pe6py nupaMiaw (1 oGpa- :
aylouieii konyca), a aauna saovanoil Kab...L pabua nepuderpy ocnona-
ung nupaMuAn. Ilpi neorpannyesHoM yJABOEHHH ulic/1a GOKOBMX rpaHeil
BROHCAHKON NHpaMILAHN pa3pépTka €& yBeawuHBaeTcs, npuG.mnKasch K npe-
aeapuomy cexropy SKAI, y woroporo anuxa ayrit K pasma amime ok-
PYXHOCTH OCHOBaHid, a paanyc SK pased oGpasywouieii kouyca. IT10T
CCKTOp HA3LIBACTCH Pa3BépTKOil GOKOBOI MOBEPXHOCTH Kouyca.

[Tono6io 3TOMYy MOKHO MOJYYHTb PasBEPTKY OOKOBOIi NOBCPXHOCTH
yceyénHoro Komyca (4epr. 133) B Bume yactu Kpyrosoro kojbina KAINP.
Jlerko Buaets, 4to GOKOBas MOBEPXHOCTH WMJIHHAPA HAH KOHYCa paBha.
Naouanal coorBercTByouleii pasBeprkH.
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/ 06béM uunnunpa a Konyca

119. Onpeaenenns. 1) 3a 8eAunUHY 0058Ma GUALHOPA NPUHLIGEMCR
npeden, k¥ Komopomy cmpenumcs o6sérn npasussnol npusss, snucan-
Hoii 8 wyuaundp, Kozda wucao Goxosux epaneii amoll npusist Heoapa-
HUYeHHO Yyosalleaemcs.

2) 3a geaununy o6séma Konyca (MONHOTO UAM yCeUEHHOTrO) npunu-
Maemcs npedes, K KOmoposLy cmpemumcss 06524 npasuAbHoil nUPIMUOH
" (monwoft uau yceusuuofl), xozda uucA0 Ooxogux 2padeil nuparnuds Hee
02paHUteHHO yogausaemcs.

120, Teopemu. 1) O6sés guaundpa pasen npounssedetito
naowadil OCHOBAHUS HA 8biCOMY,

~ 2) O0%Em KORYCA pasen npousaeaeumo naowadn ocHOBAHIA
Ha mpems avicomst,

Bmiwey B unnnuap kaKyo-unGyan nPaBHany}O pH3MY, 4 B KOHYC —
KaKy1o-Hu6yab MPaBHALHYIO MHPAMHAY; TOTAd, 0603HAYIB M/OMLALL OCHU- ©
BaHHs MPH3MH HAH mupaMuiu Gyksoff B,, Brcoty ux Oyksoit H u 00BEM—
V noayuuM:

ang opusmua V, =B H; aaa nupaMHin V‘=%B‘H.

1
Boo6Gpasny Tenepn, YTO 4HCA0 GOKOBHIX rpaHell MpuaMbl M MHPAMHAH

HeorpaHuuenHo yasansaercsi. Torna B, 6yaer nMeTh npeaenoM niowais B
OCHOBAHHS LMANHAPA WM KOHYyca, a BHIcOTA H ocraéres Ges U3MeHeHus:;

3HAYHT, NPOH3BEAEHINS B‘HH—;-BIH GyayT cTpeMuThes K npeaenam BH

4 %—BH, 1 motomy o6bEM V unmanusapa mam xouyca 6ymer:

aas. wianwipa V=BH; aaa KOHyca V=%BH.

121. Cnencreue. Ecan paanyc ocHoBanms WIMIMHAPA HAH KOHyca
oGo3naunM yepe3 R, 10 B=mnR?, nostoMy o6uéM wiumuapa V=naR*H;

06BEM KoHyca V== %nR’H. 3

4

122. Teopema. O06%ésm ycenénnozo ro- / -
nyca pasen cymate 065608 mMpEéx KOHYCO8, | /
‘uMeroujux OOUHAKOBYIO B8bICOMY C YCCHUEHHOLIAL
KOHYCOM, @ OCHOBAHUAMI: O0UH— HUJICHEE
OCHOBanNe 3mO20 KOHyca, O0py20ii — sepxHee,
mpemuii — kpy2, Naowads KOMOPoO0 ecms
cpedHee zeomMempunecxoe Mednco0y NAOUAOTMIL .
BEPXHE20 It HUNCHE20 OCHOBAHIL, . Yepr. 134.

TeopeMy 9TY ZOKaMeM COBEPLIEHHO TaK e, KaK
paHpllte MH JOKa3anH TeopeMy Ans o6b&Ma yceudnuoft mupamuauw (§ 92).

Ha pepxuen ocnosanun yceu¥uxoro kouyca (uepr. 134) nomectim Ta-
Koit Manuh KoHyC (¢ BHCOTOH /), KoTOpHI# AomonuseT. RAHHHA yceuBHnuft
koHye no noaxoro. Toraa o6béM V yceuBHHOro KOHYCa MOXHO paccyart-
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pHBaTh KaK pPa3HOCTb OGBEMOB MOJHOrO KOHyca H JONOJHHTENbHOrO.
[Toatony

V= —é—nR’ (H+ Iz)——; nrih= % A {RH+(R'—r') h).

W3 nonobua TpeyronbHHKOB HAXOANM:
R H+h

r h
OTKYNa noayuaes: -
Rh=rH-}rh; (R—ryh=rH,; ”:R'-Izr

.

[Tostomy
1 1
V= T [RP*H+ R+ r)rH]=—3-nH(Rz + Rr+r¥)=
1 1 i
=’§HR2H+ ?ﬂRfH-"‘?ﬂsz.

Tax kak, R? BHpaKaeT NAOWILb HILKICIO OCHOBANM, fTF° — n:101adb
BEPXHEro OCHOBAaHIA I :th=l/nR’-nr’ eCcTh cpeanec reoMeTpHuecKoe
MeKIY MAOWAAAMI BEpXHEro H MIKNEro OCHOBAUII, TO NOAYYeHHas uadMi
dopMyaa BHOJlE NOATBCPIKAACT TEOpeMy.

Moa06ublc WHAMHAPL! il KOHYCHI

123. Onpedeaenne. [lpa umaHIpa M KONYCa MA3WBAOTCd MOA00-
HHIME, CCAH OHI NPOM3OWAN OT BPIINCHHS NOJLOOHLX NPAMOYTOIbHHKOB
WM NPIMOYTOJBHLX TPEeyrOAbLUNKOB BOKPYT CXOICTBCHUBIX CTOPOM.

Ueprt. 136.

Tlycts (uepr/ 135 wu 136) # uw h, 6yayT BLCOTW ABYX NOLOGHHX
URAMNAPOB HAH KOHYCOB, r ¥ r,—panHycw ux ocuosauuft, / n /, —ob-

~ pagyouie; T0raa Coraacno onpeneneHnio
’ h u r 1
T b no 4!
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otkyaa (no csoiictey paauux"o-rnomemm) HAaXOAIM:
r+h r .r+l

44 .
’1‘*’”1 £ r+4 1 .

3aMeTHB STH NPOMOPUMI, AOKAKEM CJAAYIOULYI0 TEeopemy:

124, Teopena. BoKogsle 1t HOAHEIC NOBEPXHOCMIL NOOOOHbIX
YUARHOPOB UALL KOHYCO8 OMHOCAMCRA, KAK Keadpamst paduycos
ua soicom; 06BEMbL— KAK KYObl paduycos uan geicom,

Mycrs S, Tn V 6yayT cooTBeTCTBEHHO 6GOKOBAs MOBEPXHOCTD, nonﬂaﬂ
NOBepXHOCTh 1 00BEM OAHOrO WHAMHAPA HAM KOHYCa; S, T,uV,—
®e BeAHYHHH 8 APYTOTO WIJHHAPA WAN KOHyca, MOZ0GHOTO nepaouy.
Torza Oyzem uMerh Ans . ULIHHAPOB:

} S 2rh rh

T _2ar(rth)y _r  rt+h R

T, 2ar,(ri+h) 1y f1+/l|'—_ r} - h: !
Vot b #
Viooath, 2 My noon ’

AJs KOHYCOB!

' S_amd _r L _ 7 _#,
S, nrd, 1, ll_f: _E’

T _ ar(rtl L rel R

T, ry (f|+l|) rl‘*‘ll— f: h: ’ B
R
_V____Smh__r‘ f.—-"——h—’
V1 -%—ﬂf:hl r: hl f: h:
) I1. WAP

- —

Cenenite mMapa MIOCKOCTBIO LS

125. Onpenenenne. Teno, npoiicxoasuiee OT BPAUIGHNA MOMYKPYTa
BOKPYr AHaMeTpa, Ha3HBAETCA WIAPOM, a NOBEPXHOCTh, OGpasyemas npi
3TOM MOYOKPYWHOCTbIO, Ha3WBAETCA WAPoBOit 1M cdepuyeckoii nosepx-
HocTbo. MOWHO Taxke CKasaTh, YTO 9Ta MOBEPXHOCTL ECTB™ reOMeTpil-
4yeCKoe MEeCTO TOueK, OAHHAKOBO ynanéuuux OT oRHOH u Toft e TOuKH
(nasbiBaeMolt UeHTPOM wapa).

Orpesox, coexnustoumif UEeHTp € Kakoft-un6yAb. TOUKOMH MOBEPXHOCTH,
Ha3LIBAEGTCA PAAHYCOM, a OTPE3OK, COCMMHAIOLINA IBE TOUKH MOBEPXHOCT:
H l'!pOXOJJ.ﬂLU,Hﬁ yepe3 LEHTP, HA3HBACTCA ANaMeTpOM mapa, Bee paaunycu
OJLHOTO 11apa PaBHH MexAy cOOOH; BCAKHI IHaMeTP paBeH aByM pammycam.

Ipa mwapa OAMHAKOBOro pazmyca paBHH, noromy YTO NPH BJIOKEHHH
OHH COBMELIAIOTCH,

n



- 126, Teopewa. Bcaroe ceuenue wapa NLOCKOCMLIO €CMo
ipya2.

1) Hpennonomx\r cHAQYaMa, 4To (qepr. 137) cexyuwast niaockocth AB
npoxXoENT depe3 uentp O wapa. Bce TOYKI JMHHHN MepeceyeHits NPHHAL-
JeWAaT HIapoBoii MOBEPXHOCTH 1l MO3TOMY OAHIA-
KOBO yXaienw oT ToukH O, nemwameii B Cexy-
ureil MIOCKOCTH; CJAeXOBATENLHO, CEYEHIIe eCTh
Kpyr ¢ UEHTPOM B Touke O.

2) Monowus Temepb, uTo Cekywas njo-
ckocth CD He npoxoaut yepes uentp. Qnycrum
Ha Heé 13 UeHTpa nepnenAnkyasip OK 1 BO3bMEM
HA JHHII Nepeceyenns Kakyo-1ilyab Touky M.
Coenunus eé ¢ O u K, noayuum NPSMOYTOAbLHBI
tpeyroasiuk AIOK, u3 KOTOPOTro HAXOMNM:

MK=V O —0K. (1)

Tak rak anuuu otpeskos OM 1 OK sie u3MensunoTes mpl H3MCHEnHH
nojoxennst Touxu Al Ha auHnn nepecevenus, To pacctosinie MK ecTb
BCINUYHHA NMOCTOSIHHAN AAsl AAHHOTO CCYCHIIS; 3HAYNT, AN NepeceyeHs
CCTh OKPYMKHOITL, UCHTP KOTOPOii €cTh Toyka A\

127, Cacactaune, [lyere R r 6yayT mmimu paauyca uapa u
paduyca Kpyra ceueunns, a d-—paccTosuiic Cekyueil mIockocTi 0T LeuTpa,
toraa pasenctso (1) npymer BHA: 7= ]/Rz_.d{ A

Wz sroi (pop\x) 16l BHIBOAIN:

1) Haudo.wmuit paduyc ceucnin no.y"acmuz npued=0, T, ¢, rozia
cenyuan naockocms npoxodum wepe3d ienmp wapa. B stoM cayvae
r=R. Kpyr, noayuacyuii 8 9T0M cyyae, nasueactest GosILLus Kpyros.

2) Hauwmenvuii paduyc cewenus noayuaemcesn npit d=R. B srom
cayyae r=20, T. e. Kpyr ceuenust o0paulacTcs B TOUKY.

3) Ceuenust, pasHoomcmosiyue om LeHMPa wapa, pasHul,

4) H3 doyx cevenutii, HeOORHAKO0GO YOA.ICHHUN OM HeHmMpa wapa,
mo, Komoroe 6auxce 1 yewmpy, uiieem Goasuiuii paduyc.

128. T eopena. Bearas naockocmo (P, uept. 138), npoxodsnuyan
uepe3 yeump wapa, oeaum e20 noaepxuocmb na 0se cumsici-
pudnble 1L pasnote wacmy,

Bo3bMés Ha 10BEPXHOCTII LIAPa KAKYIO-
undyap 10uky A; nyctb AB ecTh nepuen-
AUKYJRp, onylulecHHLE N3 TOukn A Ha 1.10-
ckocth P. IMpomoawun AB 1o nepeceue-
HIISI ¢ MOBCPXNOCTHIO 1apa B TOuke C.
TpoBens BO, mul noayynM ABa PABHHIX
NpSINOYTOALILX Tpeyroasunka AOB u
BOC (o6utnii katet BO, a runorcuysu Yepr. 138.

PaBHH, KaK padlycH 1Wapa); caelosarellb-

10, AB = BC; TaxuM 06pa3oM, BCsKOil TOUKC A NOBEpXHOCTH 11apa COOTBET-
CTBYET Apyras touyka C STOM MOBEPXHOCTIl, CHMMETPHYHASL OTHOCUTENbIO
magckoct P ¢ Toukofi A, 3uauiT, NAOCKOCTL P AeNT NMOBEPXNOCTD 1apa
Ha JiBe CHMMETPHYHHE 4YacTH.
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3Ti uacTH He TOABKO CHMMETPHYNH, HO Il PaBHH, TaK KaK, pa3pe3as
1ap Mo MJIOCKOCTH P, MB MOXeM BJAOXHTb OIHY H3 JBYX uacTefi*B Apy-
TYI0O H COBMECTHMTb STH YaCTH.

129. Teopewna. Yepes dse mouxu waposoli nosepxnocms,
He aexcamiie HA KOHHAX O00H020 JuAMempa, AONCHO nposecmzz
OKPYICHOCMD GOALUIOZO KpY2a U MOALKO OORY.

Mycts wa waposoil nosepxuocTit (uepT. 139), nmeouedt neurp O,
B34TH KaKue-HnGyab ABe TOukH, HanpuMep C it N, ue aexauine na OArOR
npsamoit ¢ Touko#t O. Torma uepes Toukn C,
‘O 1 N MOXHO npoBecTH nI0cKocTh, JTa MI0-
CKOCTb, MPOXOAs uepe3 uenrtp O, KacT B mepe-
CEUEHHIT C 1apOBOil MOBEPXHOCTHIO "OKPYKHOCTH
Gonbuioro kpyra.

Hpyroit okpykuoéTH 60/1bINOrO KPYra yepea
Te ke JAse Toukn C n N nposecTn Henpss.
HeficTBNTEABHO, BCAKAS OKPYKHOCTH GOJMBIIOSO
Kpyra ZO0MwHa, N0 onpeienenuo, 1exkathb B n/10- -
CKOCTH, NpoxoAdinett yepea HeHTp Wapa; caeao- Hepr. 133. = .
BaTeMbHO, ecan 6u yepea C u N MOxHO GH.I0 '
npoBecTH ewd APYryio OKPyuocTh GOABINOro KPYra, TOFAa BHXOINIO0 G,
yto uepes Tpu Toukn C, N u O, ue jgewaue Ha oXHoit npavoit, moxno
MPOBECTI ABE Pa3aMYHBE MJOCKOCTH, YTO HEBOIMOWKHO.

130. Teopena. Orcpyofcuocmu d8yx Goabwux Kpyz08 npu
nepecevenun desasmcs nonoaas, Ueutp O (uepr. 139), uaxosacn
Ha MAOCKOCTAX 000Hx GoabuUIIX KPYrOB, JEXIT HA NPAMOH, N0 xoTopoil
STII KPYFil MEPECeKA0TCS; 3HAUNT, ITA MPAMAR €CTh ANAMETD TOrO I npy-
roro Kpyra, a JHaMeTp LeJNT OKPYWHOCTH MONOAAM.

Il10cKOCTD, Kacarenbnan K mapy

131 Onpenenenne. Hnocxocn,, nsMelougas ¢ maposoﬁ MOBEPXHOCTHIO
TOJBKO 04y O6ULYIO TOUKY, HA3WBACTCA KacaTeJNbHOH MA0CKOCThIO, Bos-
MOXHOCTb CYUIECTBOBAMI TaKoil IMIOCKOCTH JO0Ka2piBaeTesl caeryiouteit
TeopeMoii. ~

132. TeopeMma. MMaockocms (P,
uept. 140), nepnenduryaspnans « pa-
duycy (AO) 8 wxonge ez0, aecacaujess
Ha nogepxnocmit wapa, ecmv KACA~
measnas NA0CKOCmSs. - .

Bo3bMEM HAa MAOCKOCTI P npon3Bo: 1BHYIO 4
TouKy B u nposeaén npamyio OB. Tax xax
OB —nakaonnas, a OA— nepnenanKyasp
Kk naockoctn P, 10 OB> OA. noaro“y
TOUKA B 1e%kHT BHE INAapOBOii HOREPXHOCTII}

.'le}.IOBaTe.'leO, Y mI0ckocTH P ecTh TOABKO 0HA 00mas Touka A ¢ wd-
pOBOIl MOBEPXHOCTBIO; 3HAYNT, 9TA M/OCKOCTh KacaTenbHad. -

133. O6patnan Teopema. Kacameassuan naockocms (P,
uept. 140), nepnenduryaspua x paduycy (OA), nposedénnory
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8 mouky . xacanns. Tak Kak, 10 onpexeienumo, Toyka A ecTb eauu-
cTBeHHas o6ulast TOUKA Y MIOCKOCTH C MapoBofi NOBEPXHOCTHIO, TO BCHKAS
Jpyras TOYKa IUIOCKOCTH J1eXHT BHE MIapoBoil NOBEPXHOCTI H, C/Ie]10Ba-
TelIbHO, OTCTOHT OT HCHTPa Ha Go.bllee pacCTOsHile, ueM A; Takuy o0pa-
30y, oTpe3ox OA ccTh kpatuaiiwee paccrosnite Toukn O oT naockocti P,
7. e, OA ectb nepnenmukyasp k¥ P.

IMpavas, uMeomas oxny o0WYI0 TOYKY C L1apOBOI NOBEPXHOCTLIO, NHa-
3uBaeTes Kacarteaboil K mapy. JIeTKo BHAeTb, 4TO cyuiecTByeT Oecync-
JICHHOE MHOMECTBO OPSIMHIX, Kacalouluxcd mapa B aannoii touxe. Heiict-
BUTEILHO, Boskan mapsvas (AC, wepr. 140), newantas B miockoct,
KacaresabHoil © wapy, B Aaunoil Toyke (A) M nNpoxoasuLas Yeped TOUKY
kacanug (A), cCThb KacaTeabHas K Wapy B 370l TOuKe.

MopepxHocTh LIAPA N ero yacTefi

184, Ompenenenns. 1) Uacte iwaposoii mosepxuoctit (uepr. 141),
OoTcexacMas OT Heé Kakoii- HHGy,’lb n3a0¢kocTio (AA)), nasuBaercs cer-
MeHTHOi NMOBEPXHOCTBIO. )

Okrpy#HOCTh A, nasuBactcs OcHOBaNHNEM,
a orpe3ok KU/ paauyca, HepneiANKYASPHOro
K T/I0CKOCTH CCUCHHS, —BBICOTO;l CerMeuTHoil
NOBEPXHOCTH.

2) Hactp 1apoBoii NOBCPXUOSTH, 3AKIIOUEH-
HAT MEKLY ABYMS HAPALICALHBIMIL CEKYLINMII
niaockoctamn (A4, u BB,), vasusactces wapo-
ELIM TOSICOM 1111 30HOH,

Okpymuocry cevenus AA, it BB, nasusa-
I0TCSl OCHOBAHUAMH, a pacctosnie KL veway
Mapa.ieabbiMI FIOCKOSTS MI — BLICOTOII nosica.

Yepr, 141, LlapoBoil nofic 11 ceryMeHTHy0 NOBEPXHOCTD

MOXKHO PacCMaTpHBATh KAK MOBEPXBOCThH Bpaule-

Bug, B TO BPeMf Kak noayoxpyskunocts MABN, Bpamasch BOKPYT Alia-

MmeTpa MN, oniicuBaeT.WapoBYI0 MOBEPXHOCTL, HaCTb €& AB ouncuBact
nosic, a 4actb AlA-—cerMeHTHYIO NOBEPXHOCTH. .

Jng HaxomAeHus BeaHuiHu mapoeou NOBEPXHOCTH M ¢& YacTeil Ml
- JIOKa#eM CAelylowylo JemMmy:

135. Jle My a. Boxosas nosepxuocms Kaxc0020 u3 mpéx mea:
KOHYCA, YCEUEHHO20 KOHYCA 1 QUAUHOPA—PAGHA NPOU3BEIECHUIO
8bICOMbL MeAq HA OAUHY OKPYJCHOCMU, ¥ Komopoil paauyc ecms
‘nepnenoury AAp, 80CCMABACHHbIGL & 00pa3yiouwjels u3 eé cepedunu
30 nepeceterust ¢ 0cero.

1) Iyctb konyc oGpasyetca (uept. 142) BpauLeHHIeM TPCYTOALINKA ABC
BOKpYT Kateta-AC, Ecan D ectb cepediina OUde)i\)mul AB, 10 (§ 119)

6orkoBass noBepxHOCTL KOHYyca==2m-BC-AD, (1)

Mposens DE | AB, nonymm ABa NOZOGHHX Tpey roastnka ABC n
ADE (ons npAMOyroibHHe I HMEIOT OOulil yroa A); u3 ux nomzosus
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BHBOLHM: :
‘BC:ED = AC:AD,
oTKyaa
BC-AD=ED.AC,
u pasenctBo (1) maér:
GoxoBast NOBEPXHOCTD KOHyca—2n -ED-AC,
4yTO 1 TPeGOBAJOCH [0KA3aTh.

2) Mycrs yceudnuuil xonyc (4epr.-143) obpasyercd BpaUlEHHEM Tpa-
neuun ABCD sokpyr croponu AD,

Yepr. 142. Yepr, 143,

Mposens cpeanoo aunmio EF, Gyaem umers (§ 117):
GoxoBast MOBepXHOCTh yceuBHHOro konyca=2mn-EF.BC. (2)
Tlposexgm EG | BC u BH| DC; torma monyyaM ABa nOAO0HMX

Tpeyroasinka EFG u BCH (cTOpOHH OAHOrO NMepneHAHKYAAPHE K CTOPO-
HaMm JIpyroro); H3 HX no1oGus BHBOAHM:

- EF:BH=EG:BC,

.

OTKYyAa L
- - EF-BC=BH-EG= AD-EG.

-Hostomy paBencTBo (2) MOXHO HAmMBCATh TaK:
GokoBast NMOBEPXHOCTh YCEUEHHOrO xonyca-?*t -EG- AD

410 N 'rpedonanow AOKa3aTh. :

3) Teopema ocradtcs BepHOfi H B ‘npuMenenn K UNANHADY, TaK Kax
OKPYIKHOCTB, O KOTOPOfi rOBOPHTCA B T€OpeMe, PaBHA oxpymﬂocm OCHO-
BaHHA HJAHHApA.

- 186, Onpenenenne. 3a Beanuuny. nosepxuocm 11apoBoro mosdca, o6-
paayemoro spautenyey (yept. 144) kaxkolt-unbyab yactu (BE) noayoxpy-
HOCTH BOKPYT Anamerpa (AF), MpHHHMAIOT MPere/, K KOTOPOMY CTPEMHTCS
" MOBEpXHOCTb, o0pasyemas BPALIGHHEM BOKPYr TOro e AuaMeTpa npa-
BHABbHON Bnucanno#f nomanoik auduu (BCDE), xoraa ed
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CTOPOHL! HeorpanuHuenno ysmenbiuaiotres (i, €1eA0BATEIbHO, YHCAO CTOPOH
HCOTPaHINEHHO YBeaHylBaeTcs). ' ‘

310 onpeaeienie PACNPOCTPAHSIETCH 1 BA CEIMCHTHYIO NOBEPXNOCTD,
I 13 WAPOBYIO NMOBEPXHOCTb; B NMOCAEAHEN cayuae soMaHash JHHHA BAOHCH-
BAETCH B LEAYI0 M0/1yOKPYKHOCTb.

- 137. Teopemu. 1) Cezsmenmuan nogepxuocns PasHa npous-
8edexuo eé esicomut HA 0AUHY OKpyXcHOCmu G0AbWOZO0 Kpy2a,

2) IMMosepxuocmp 1GPOLOZO NOSICA PAGHA HPOU3GEDeHUID €20
6oicOmbL HQ OAlny OKPYICHOCM G0AbULO20 Kpy2a.

1) Bouey s ayry AF (4ept.145),
00pa3yiouwyl0 npH BpAaulCHHE  cer-
MEHTHYIO (I0BEPXHOCTH, IPABHIbHYIO
aovanyio anmio ACDEF ¢ npons-
BOJLHLIM YHCJI0M CTOPOIL

[TosepxuocTh, No1yyaoULasncs oT
Bpau(CHIA 3TOH J0Manoil, COCTOHT
13 yacreii, o6pasycsulx BpaLLCHHEH
cropon AC, CD, DE u 1, a. 31
YACTH Upeiactasasiior cofolt Goko-
Bu2  1OBEPXHOSTH  WAM  NIOJHOTO
koiyca (ot Bpawenus AC), i yce-
y&unoro “Kotyca (ot spawenng CD,

Yepr. 144 Yepr. 145, CF, ..%), wan wansapa (oT Bpa-

uenns  DE, ccan DEJ AB). Tlo-

STOMY MLl MOuCM npiniennTs ¥ uuM Jgemuy § 135. [Ipn stom 3amernw,

4YTO KawaAMil 13 nepneHAlKyasipoB, BOCCTABJICHHLWX W3 cepeiin odpasy-

I0ULHX J10 TiepecetcHist ¢ Ocklo, pasey anodeve aovanoil sy, OJosuna-
yup 91y anodenmy OGykeoil @, noayuum:

OOBCPXUOCTL, odpaslosannas epawcunen AC= Ac-2na;
» ” » CD =c¢d-2na;
» » » DE=de¢-2ta n 1, 1.

CioiMB 9TH paBencTBa NOYJICHNO, HAMAEM:

noBepxHOCTL, obGpasoBannas spawenunem ACDEF = Af-2aa.

[Tpi neorpaunyenuoM yBEJAHYECHHN YiCIa CTOPOU BMIICANNOCIH A0MaAHOii
anodeMa g cTpeMUTCH K Npeae:ly, paBHOMY painycy wapa R, a otpedok -
OCTaéTCA 6C3 H3MCHCHHA; CAGAOBATEIBNO, MPCIea NMOBCPXHOCTH, 06pa3o-
- paunoil Bpauteuiiens ACDEF = Af-2aR. Ho npeaea nosepxuocti, oGpa-
3oBannoit ppautennieM ACDEF, npunanMaiotr 3a BCMIYHHY CerMeHTHOIl
MOBCPXIOCTH, a 0TPe30K Af ecTb Bucota [ cerMentioii DOBEPXHOCTIH; |
HO3TOMY

CerMCHTHAS - OBEPXHOCTh = H - 2R = 2aR H.

2)TIpeanoao®ny, uTo NPaBHAbHAS JOMaHAS JHIHNA BIICANA He B AYTY AF,
00pa3yioulylo CerMenTHYl0 NOBEPXHOCTb, a B Kakyio-undyas nyry CF,
olpasyiowyio - wapopoil nosuc (4epr. 145), Dro m3Meucnite, KaK Aerko
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BUXETh, HHCKOILKO HE BIIAET Ha XOA NPEALIAYUX pAcCyxAeHNii, 103TOMY
. I BHBOJ OCTa&TcA TOT Ke, T. €. UTO

NOBEPXHOCTh Mmaposoro nosca=H+2xR =2nRH, _
rae Gyksoil /1 o503nayeHa BHCOTA ¢f MApOBOTo nosca.
F

138. T.copema.” Jlogepxnocms wWapa paeHa npoussedeutiro
daunvt OrpyscHOCMIL 6OALUIOZO KDY HA ana.uemp,

AN ROGEePXHOCMDL AP PAGHA YuemBepEHHOE naoujadu
60ab611020 KpYyza.

TTosepxnocTh wwapa, o6pasyeMyio BpauenneM noayokpyxunoctn ADB
(dept. 145), MOXHO PACCMATPHBATD KAK CYMMY MOBepxXHOCTefl, 06pa3yeMmx
spawerneM ayr AD n DB. Tloatomy cornacno npeamayuiefi teopeme
MOXKHO HAMHCATh:

nosepxHocth mapa —=27aR-Ad +-2nR-dB= Q*tR(Ad—{-dB)—
= 2nR-2R =4nR?.

139, Canencraue. ITogepxrocmu uapog omHocANMCs, KaK #8ad-
pamu ux paduycos ua duaiempos, NOTOMY 4ro, 0003Hadas yepes R u R,
pamuycu, a yepe3 S m S, MOBEPXHOCTH IBYX mapos, OyxeM HMETb:

S:S, =4nR*:4nR; = R*:Ri =4R*: 4R} = (2R)*:(2R,)".

O61én mapa n ero wacrelii

140. Onpenénenne. Teao, noJyyaemoe OT Bpamiennst (depr. 146)
kpyrosoro cextopa (COD) moxpyr nuamerpa (AB), ne nepecekaioiero
OrPAHNYNBAIOLLYIO €ro AYrY,. '
Ha3LBACTCS IMAPOBLIM CCKTO-
poM, dro Tea0 orpannyelo Go-
KOBEIMII ITOBEPXHOCTAMH ABYX
KOHYCOB H 1I0BEPXHOCTHIO Ia-
POBOrO MMOSiCa; MOC/IeAHAS HA-
3HBaeTCAd OCHOBRHHEM ILapo-
poro cextopa, Oamu us pa-
LIyCOB KPYroBOTO CCKTODA
MO¥eT <oBlIamaTtb ¢ OCLIO
BpallleHNs; HanpiMep, cextop
AQC, ppamascs Boxpyr AOQ, - Yepr. 146. Yept. 147.
NPON3BOIHT uUIAPOBOft cexTOp :

OCAC,, orpaungennuift Goxkosolf mOBEPXHOCTBIO KOHyca M CermenTHoil
nosepxnocthio, das Haxowzenns o0DbEMA IIAPOBOTO CEKTOPA M IeNOro
Iapa’ MH NPeXBAPITE/IEHO ROKaKeM CAeXYIOUIYIO JeMMy:

141, Jlem~a, Ecan /\ ABC (uepr. 147) spawaemcs goxpyz ocu
Xy, romopas nexcim 6 RAOCKOCMIL IMPEYSOALHUKA, npoxodum
uyepe3 ezo0 cepuwiuHy A, HO He nepecexaem cmopoHst BC, mo
00%€A1 measa, noAYHALIO020 NP 3MOAS BHAULEHILL, PABEH HPOUZ-
6e0eHII0 nosepxrocmil, O06PA3yemoli RPOMUBONONONCHOL CMO-
ponoit BC, na o0ny mpems eoicoms: h, onyuwenuoli Ha amy
Cmopouny,
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Tpu IXOhaSaTeanTBe PACCMOTPUM TPHl Cayuas:

1) Ocb cosnanaer co cropoHoil AB (uepr. 148). B atou cayuae nexo-
Muit cOBEM paBen cymMe 00BEMOB ABYX KOHYCOB, NOJYYaeMbX Bpauienuen
npﬂmoyronx,ﬂux TpC)I‘OIleXIl\OD BCD u DCA. Tlepnuit o61&M pasen

:LCDz DB, a ptopoii :tCDz DA; noatomy -

" 001&m, oOpasosaunmii Bpauieunen ABC, pasen —;‘—nCD’(DB—}-DA):

= 4aCD-CD-BA.
[Ipousseaenne CD-BA pasno
BC.h, tax KaK KaKjioe U3 3THX
npoussedettiil BHpawaeT ABOlNYIO
naowais A\ ABC; mostomy

o63ey ABC=- niCD-BC-k.
Ho npounssesenne nCD-BC

paBuo GoxoBOIl MOBEPXHOCTH KOHYCA
Lept. 148, Uept, 149, BDC; 3uaunr,

001én ALC = (noBepxHCCTDL BC)-—;—/:.

2) Ocb mne cosnaaaer ¢ AB u ne mnapaaaeavna BC (uepr. 149).
B sTtom cay4ae nckomuil 00bEM paBeH pu3HOCTH OGBEMOB Ted, HPON3BO-
‘anmux BpawenneM tpeyroavuukos AMC u AAB. Tlo nokasannomy B nep-
EOM Cayyae

-

0618y AMC = = k- (nosepxuocth AC),

00béM AMB=

| — wl-—-

~ h-(noBepxnocts MBY);

CACA0BATECAbHO,

¢ObEN ABC=%I:-(noucpxuocrb MC—noBepxnocth AMB)=

-:]3— h«(noBepxiocTh BC)

8) Ocb napanneabta cropose BC (uept. 150). Torna nekoMuil 06BEM
paBen o6BEMY, npouasosuMoMy spaweHueMm DEBC Ge3 cymumu o6bEMOB,
NPOHSBOANMBX BpauleHneM Tpeyroashiikoe AEB w ACD; nepeuii u3 HilxX

pasen iDC*. ED; Bropoi %—nEB’-EA n TpeTuHt %nDC‘-AD. Npuuss
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tenepb BO BHumanuue, yro EB=DC, noayunm: x
06384 ABC= nDC? [ED‘—%(EA-{-AD)] - E}

= aDC? (ED—%ED) = —i- . aDC* . ED.

I'Iponsaenehne 2aDC-ED supaxaeT GOKOBYIO fo-
BEPXHOCTH UIMHAPA, 06pa3yenmyto cTopoHoft BC;moatoMy ‘

06bEM ABC = (MoBEPXHOCTH BC)%—DC:

== (nosepxuocts BC)- % k.

142, Onpepenenne. 3a Beanunuy o6bEMa 1apoBOro CeKTopa, noay-
yaeMmoro BpauteHnem BOxpyr auaderpa (EF,-depr. 151) kpyrosoro cek-
Topa (AOD), mpunnMaercd npenes, K KOTOPOMY CTPeMHTCH OOBEM Tena,

- 06pa3yeMoro BpauleHneM MHOTOYTOJBHOrO C @K TOpa, KOTOpHfl orpatu-
yeH xpaftnumn pamnycamn (OA i1 OD) u npasitibHOfl jgoMaHoll  anwinefi
(ABCD), rcannodt B 4yry KpYroBoro CEKTopa, KOTAa HHCIO CTOPOH e
HEOTPAHHYEHHO YBeJHUIIBAETCH.

143. Teopema. O6BEM wWAPOBO2O CeKmoOpPa pasen npou3sse-
denuro nosepxuocmu CO0MEeMCMEYIouje20 WApPoB020 NOSCa (uan
coomsemcmayoujeli  CezMEHMROR nosepxnocmu)

. H@ mpems paduyca,

[Tycts wapopoil cexTOp MPON3BOANTCS BpalleHHeM
soxpyr Aauamerpa EF (uepr. 151) cextopa AOD.

Onpexennm ero 06b8M V. Hdaa atoro eniem B ayry
AD npasuapHyi0 JoMauyio auxmo ABCD ¢ npoussonn-
HHM 4iCA0M cTOpoH. Muoroyroasuuit cextop OABCD
o6pasyeT NpH BPaulEHIH HEKOTOpPOE Teno, o6LEM KOTO-
poro o6o3Haunm Gyxso#t V,. OGBEM 9TOT ecThb cyMma
06bEMO8 TeN, MOJy4YaeMHX BpalleHHEM TPEeyroibHHKO3™
OAB, OBC, OCD BOKpyT ocn EF,

[MpusennyM Kk sTUM 006BEMaM JEMMY, noxaaauuyro

quT I5L - 8" § 141, npuydm 3aMeTHM, YTO BHCOTH Tpeyronbmmos
paBHH anoQJeme a snucannofl no“aﬂon ’

Cornacuo 3Tofi JMemme 6y,1e\1 METb!

Vl = (HOBEP.XHOCTB‘ AB).%— + (hOBerHOCTB BC) .%.’. cea=
= (noBepxHOCTb ABCD)-—%-

: . ‘ -
BooGpasuyM Teneps, 4TO YHCJAO CTOPOH JOMAHOR MMHHHE HEOrpaHHYEHHO
yseanuusaerca. [lpn stom ycaosun nosepxnoctb ABCD crpemurcs K
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npeneny, UMEHHO K NOBEpXHOCTH lwaposoro mosica AD, a anodema @
iiMeeT NpemencM paanyc R; CleL0BaTelbHO,

V=npeneny V,=(noBepxHocTp mnosca AD)-—;. -

Bameuvanneg, Teopema n e NOKa3aTeNbCTBO HE 33BHCAT OT TOrO,
GyaeT an OAMH H3 PamHycOB KPyroBOTO CEKTOPA COBMAZaTb ¢ OCLIO BPa-
LIEHNS HJH HET. ’ :

144. Teopena. OO6Bés wapa pagusemcs npowsgedenuio ezo,
rosepxHocmiu Ha mpems paduyca.

Pas6us nonykpyr ABCD (uept. 152), npousso-
ASIHI wap, Ha Kakie-HHOyAb KPYTOBHE CEKTOPH
AOB, BOC, COD, mu 3ametum, 4T0 00BEM WIapa
MOKHO  PacCMaTpHBATh KaK cyMMy OGBEMOB mapo-
BWX CEKTOpPOB, INPON3BOANMBIX BPAUICHHCM STHX
kpyrosux cexropon. Tax Kak cornacHo mpenbay-
uleit Teopeme

06pén AOB = (nosepxuocThb AB)-% R,

001éM BOC = (nosepxuoctb BC) —é— R,

061éM COD = (NOBEepPXHOCTD CD)-—;-R,

TO
00Bbén Wapa == (nosepxiiocTs AB - nosepxuocts BC-}-

-L nosepxuocty CD) —; R = (nosepxnocts ABCD) —;-—R

Samecuanne. Moxno m HENOCPCACTBEHHO PACCMATPHBATH OOGBEM
wapa kak oGbém Teaa, oOpPasoBanloro BpamCHHEM BOKPYT AHaMeTpa
KPyroBOro CCKTOPa, UCHTPAALHEIT yro.a xotoporo pasen 180°,

B takoM cayuac oGLEM Imapa MOKIO MOJAYHHTL KaK YacTHLH cayyaii
00DbENa HIAPOBOrO CCKTOPA, Y KOTOPOro WIapoBOil HOSiC COCTIBJSCT BCIO
NOBEPXHOCTL MIapa.

B cuay upeamayuieii TeopeyMul 00séa wapa Oydent npu 311040 pages
€20 110BePXHOCHIU, YMHOJCEHHOT Ha 00HY mpems -paduycd.

145. Caexctaue 1. OG03uaynM BHCOTY LIAPOBOrO MOSCA WM CCr-
MCHTHOH NOBEepXHOCTH yepe3 Hpepadnyc wapa—uepe3 R, a auaserp —
yepes [; Toraa HOBEPXHOCTh MOSICA IJIH CEIMCHTHAS NOBEPXHOCTh BHPI-
sutca, kak mu Buaean (§ 137), ¢opuynoit 2nRH, a nosepxHocTs wWapa
(§ 138)— Qopuyaoii 4nR*; noaromy

06BEM WapoBoro cexropa = 2aRH - -ﬁ- R= :—jnR’H;
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06bEM Wapa = 47IR? % R =% aR*?,

n . o
) s
06LEM mapa = %—n (%) =Tli' nD?®,

Orciona BiRHO, 4TO 05BZMbl wApos -OmHOCAMER, Kak kybst ux paduycos s
duamempos.

146. Cnenctsie 2, Hocepxuocmb u obsim wapa coomsememszuso cocmase
2
asom = noanolt nocepxHocmu 4 06BEMA WUAUHOPI, ONUCAHHO20 0X0.10 wWAPA.

JeficTBHTEARHO, Yy uHaHpa, ONHCAHHOrO OKOJIO.MAapa, paInyc ocHOBaHiA pa-
BeH paAlycy mapa, a BeICOTa paBiaAnaMeTpy Iapa; no3ToMy AJ4 TAKOro mHujIHaApa

NOAHAA M0BEPXIIOCTb ONUCAHHOTO MUJANHAPA =27tR-2R - 21R?=6xR?,
O5BEM OMNCcaHHOro MMIHHAPA=nR2.2R =21R3,

2 . .
Orciona s8HAHO, . 4TO 3 NoaHOfl MOBEPXHOCTH 3TOrO WHAHNIPA PaBHbI 4aR?,

2 . 4 -
T. €. PaBHH NOBEPXHOCTI WapPa, 2 7 05BEMA WIANHAPA COCTARAAIOT E-nR’. T. e

_ 00BpéM wapa.
dr10 npennoxenne 6u10 Aokasano Apxumeiom (B [II 8. g0 nauana wamed
5pH). ApXuMe] BHIPA3UJ }KejaHHe, 9TOGH 4epTEx 370t TeopeMu Ghia n305pamén
Ha ero rpoGuuue, YTO i GHUIO HCMOJMHEHO PUMCKHM BOeHauaibHiuxKoM Mapueimou
(. Kagxopu, Heropua saenmenrtapuoit matematukit).
Hpenaaraeuyqamlmca KaK NoJie3goe ynpaxkHeHne 10Ka3aTh, 410 MOBEPXIIOCTh

i o6BéM [apa cocTan.JIfaioT 3‘ COOTEETCTBCHHO MOJAHO{ noBepxnocTH H 0jbéua

? O6B€m mapa MOXeT GHITh BHIBEJEH (He BrOJHe, BIPOYEM, CTPOro) cre1yio-
IHM IIPOCTHM pacey:kaeHneM, Boofpasnm, uTO BCs MOBEPXHOCTE Mapa pasGuTa na
OYEHB MaJIHle YYacTKH H YTO BCE TOYKH KONTYPa KaXjOro Y4acTKa COEINHEHH!
pajHycaMu ¢ UEHTPOM wwapa. Toraa wap pasfenntcs Ha OueHb GOMLIIOE YHCIO
MaJIeHLKHX TeJ, 113 KOTOPHX Ka:Kl0e MOXKHO PaccMaTpHBaTh KaK NMHPAaMHAY ¢ Bep-
wHHOf B weHTpe Wapa. Tak KaKk ofBEM MHPaMUIH paBeH NDON3BEJENUIO NOBEPX-
HOCTH OCHOBaii}sl Ha TPETHIO 4acTb BHCOTH (KOTOPYIO MOMKHO MNpIHSTH PaBHOI
panHycy mapa), To o6B€M wapa, pasHHil, OYEBHJIHO, CyMMe o6BeMOB BCEX MUpa-
MHJ, BHpa3uTCea TaK:

06béy wmapa =S--:1§- R,

rae S—-CYM\la ﬂOBerHOCTEH OCHOBaHNM BCeX nupaMia. Ho s1a CyMMa nosepx-
HocTell OCHOBaHHI po/mKHA COCTABHTHL NOBEPXHOCTHb flIapa H, 3HAUNT,

o6péyN wapa =4nR’-§ R =%—nR’.

Taxkum o5pasowm, o6BEM apa MOXKeT GHTh HafifeH nocpeacTeoM GOpMYIIH ero
nosepxunoctit. O6parHO, NMOBEPXHOCTh [MAPa MoxeT OHTh HafiieHa € MOMOLULbIO
GopMyan H ero o6béma H3 paBeHCTBa:

i

's.%.R.—_-%nR‘, oTKyjsa S=4nR*%

87

4



»

ONUCAaHHOTO KOHYCA, Y KOTOPOro o6pasyloinas paBHa fHaMeTPy OCHOBAHKA.
Coeanuas 37O npeinoxeHHe € YKa3aHHBM B CJAEACTBUH 2, MBI MOXKeM Hamicarh
TaKoe PaBeHCTBO, rie Q ofo3nauaeT MOBEPXHOCTh HJaH OOBEM:

Qmapa — QHH.‘XZ!H;{pJ . QX{OHYC:[
= .

4 6 9

147. 3aMevanune, Popmyay aas ofbpéMa wapa MOXKHO FEecbMa NpPOCTO
HOJYYHTh, OCHOBHBasch Ha npunnune Kasaasvepn (§ 89), caeayiomus obpason.
ITycrb Ha oauoit i Toit :Ke maockoct / (uepr. 153) noMeuteHsr wap pasHyca
R u unauspp, paguyc OCHOBaHHA KOTODOro paBeH R, a BbicoTa 2R (3HauHT, 3TO
Takoll UHMINHAP, KOTOPHI{l MOKeT OLITh ONHCaH 0KOA0 wapa paanyca R). BooGpasny
Zanee, YTO H3 UWUJAHHAPA BEIPE3aHH H yjajdeubl gBa KoHyca, HMeoulie O3WYI0

Yept. 153.

BepIINuY L3 cepeinNe @ o¢ll LHJNNAPS, & CCiODaLNA —Y OJHOTO BEpiHEE OCHO-
BaHHe UHJHHAPA, Y APYroro Huxuee. OT LUJNHAPA OCTaHeTCH TOIRa HEKGTOpoOE
Tesn0, O6BEM KOTOPOro, Kax MBI cefiyac yBHHM, paBeH O0BEMY Hawero wapa.
[TpoBeaéM Kakylo-HIIGYAb IJIOCKOCTh, Napalie’bHylo IA0CKOCTH H i Kotopas
nepecekasach 6u ¢ oboumn Teqami. Ilycrs paccrosiuite 5104 NJOCKOCTH OT LEHTpa
wapa O6yAer d, a pagHyc Kpyra, INOJYy4eHHOrO B CeueHHM IJIOCKOCTH C LIapoM,
nycrb G6yner r. Torja nJaouwlajb 3TOro Kpyra oOKaxeTcd paBHoOfl ard=x (R:~—d?).
Ta xe cexkymasi NJI0CKOCTb ZacT B CEYEHHH-C TeJO0M, OCTAaBIUHMCS OT LMJHHAPA,
KpYrosoe KOJIbIO (OHO Ha uepTexe MOKPHTO IWITPHXaMH), Y KOTOpOro pajuyc
BHeUIHero kpyra paseH R, a BHyTpeHnero d (TpsiMOyroJibHHIl TPeyroabHHK,
06pa30BaHHLI{l 3THM PagiycoM H OTPE3KOM am, paBHoGeipeHHE{l, TaK KaK Kaxanl
OCTpHI yroa ero paeeH 45°). 3HauuT, miaomwajik 3TOr0 KOIbua pasHa AR:i—md? =
= 71 (R®*—d?). Msr BuZuM, TaKHM 06pa30M, YTO CeKyuiasi MIOCKOCTS, Mapasieinb-
Has maockoctH H, 2a€T B CeYeHHH C IIApOM H TeJO0M, OCTaBIIHMCS OT HHJINHAPA,
(HrypH OINHAKOBOH NJOWAAH, CjelOBaTedbHO, coraacHo npunuuny Kasaasepu
00BEMBI STHX Tea paBHel. Ho o0béM Tena, ocrasuerocst oT fHJHHADA, paBed
o6péMy miaHHADa 6e3 YABOeHHOro cOBEMa KOHYCa, T. €. OH paBeH:

¢ ARM2R—ek nRMR =2aR— 2 nR =2 npe,
‘ 3 3 3
sHauuT, 370 H Oyaer o6BEM wapa.

148, Onpeaesenust, 1) Yacts mapa (ACC’, yepr. 154), orcexaemas
OT Hero Kaxoil-uuGyns naockocetsio (CC'), HasHBaeTCs WIAPOBHIM cermeli-
TOM. Kpyr ceueHis Ha3uBaeTcsi OCHOBAHHEM cermMeHra, a OTpe3ok Am
paauyca, NepueHAMKYASPHOrO K OCHOBAHNIO,— BBICOTON Cermenta.

€. . .



2) Yacrb mapa, 3aK-10UBHHAS MEKAY ABYMS MAPAMIEALHEMH CEKYLIHMI
naockoctami (CC' u DD’), nasmsaeTcs mwmapoBbiM claoem. Kpyrn napaa-,
JeJbHBIX ¢evennil Ha3nBaloTcs OCHOBAHHAMH CJ1051, @ PACCTOSIHIE M MEXKY
HHMH—€ero BEICOTOIL. .

O6a 3T Teaa MOKHO PacCMaTPHBATh KK MPONCXOAANLLIC OT BPAILEHHS
BOKpPYr anaverpa AB uactu kpyra AmC uan vactn CmnD.

149. Teopeva. 00%éit waposozo cezmesma pagen 006BEMY
guannudpa, y xomopozo paduyc OCHOBAKUS ecms ebicoma cez-
MeHma, @ eucoma_ pagHa pacnycy mapa, YMEHLUUCHHOMY HA
mpems gvicomsr  cez-
slenma, 7. e. ’

V= nh? (R——;- H),

rie H ectp BHcOTA cer-
MeHTa, a R—paanyc
urapa.

Q61bEM maposoro cer-
MeHTa, NO0Jy4YaeMoro Bpa-
IleHHEM BOKPYT AnaMerpa
AD (qepT. 155) qacTH Yepr. 154. Yepr. 155.
kpyra ACB, nuaiiagres,
ecan H3 00bEMA WIAPOBOrO CEKTOPa, MOJAYyYaeMOro BpauieHHeM KPYroBoro
cexropa AOB, BuuTey 06'1:6\1 KoHyca, nonyyaemoro spamiesieM /\ COB.

IMepsuit H3 HuX paBeH —nR H, a BTopoii -;—nCB’ CO. Tak xak CB

eCcTh CperHas nponopunouanbuaa Memny AC u CD, 10 CB* = H (2R —H),
no3TOMY

CB*.CO= H(2R —H)(R— H) ?R’H RH*—2RH*+ H'=
' —2R’H—3H2R—|—H’

D

- CNe0BaTeNbHO,
06b8M ABB, = 06bEMy OBAB, — 0618 OBB‘=—§—HR’\H-

1 2 _ 2 2 2 5 qe 1 Y g2 1
— +nCB*.CO= 3 aR*H— 2R H nRH*— i =aiH (R—-—3 H) .

YIIPAKHEHHA

1. O6»éy unanuapa, y KOToporo BHcora Basoe Gojee AHaMeTpa OCHOBaHHA,
pasen 1 M°. BhiuHCaHTB €ro BHCOTY.
—~ 2. BrgucanTts GOKOBYIO MOBEPXHOCTH H O6BEM YCEUEHHOrO KOHYCa, Y KOTO-
poro paguMychl ocHoBaHi{l paBHEl 27 cx H 18 cM, a ofpasylomas pasna 21 car.

. Ha KaxkeM paccTOAHHH OT UeHTpPa Imapa, pafjHyc KOTOPOro pasen 2,425 ,
CNelyeT NPOBECTH CEKYINYIO MIO0CKOCTh, YTOGH OTHOMIEHHE MOBEPXHOCTH MEHbILEro
cerMeHTa K GoKOBO{l NOBEPXHOCTH KOHYCa, HMelouero ofuiee ¢ CErMeHTOM OCHOBa-
Hue, a BePIIHHY B UEHTpPe Wapa, PaBHAMOCH 7:4?

4. Hafitn o6néy Tena, NpOHCXOASWEro OT BPAlleHHA NDABIIRHOIO (IECTI-
YTOJbHHKA cO croponofl @ BOKPYr OXHOM N3 €ro CTOPOH.

5. Beyncauts panuyc uapa, ONHCAHHOTO OKOJO Ky6a, pe6po Koroporo
PaBHO 1 4.

-~
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- 6. Botyieaute 06néM TeN1a, NPOHCKOAKUEro OT BpalleHHs NPaBHIbHOIO Tpe-
YroJIbHIIKA CO CTOPOROf & BOKPYT OCH, Npoxoifilell 4epes ero pepwiiiy i napas-
" MeNbHOH IPOTHBOMONOKHON CTOpOHE.

7. Jau pasxocroponnnii A\ ABC ‘co croponoil a; na AC cTpoaT KBaipar
BCDE, pacnonarast ero B NPOTHBONONOKHYIO CTOPOHY OT TPEYTOAEHHKA, Brvic-
GiTh 061EM Tesa, NPOLCXOAALLEro OT BpalleHus naruyroasiika ABEDC Bokpyr
cTopounl AB.

8. Hau xsaapat ABCD co croponoit a Uepes sepuruny A nposoaar nps-
myio AM, nepneugukyaapuyo K guaronann AC, H BpamaoT Keaapar Bokpyr AM
BuyscauTe N0BePXKOCTh, 00pa3yeMyio KOHTYPOM KBajipata, i 0Gnéy, o0pasyemulii
N10W2ab0 KB2IPaTa. :

9. Jlau npasuabublil weetuyroavkitk ABCDEF co cropouofi a. Uepes sep-
wuHy A nposoiar npayyw A, nepneHInkyaspuyio K paguycy OA, n spamaior
WECTHYTONBRIK BOKPYT AM. BHUHCAKTL NOBePXHOCTb, 06Pa3yeMYIO KOHTYPOM,
i 00BénM, ofpasyemulil MJ0UIaAbI0 NPABHJALIOrO MIECTHYTOJbHHEKA,

10. B mape, pajnyc KOTOpOro pasen 2, NpocBepieHo WHAHHAPHYECKoe oTBEp-
cTie BAOJAb €ro jguamerpa. Berumncants o6b€M ocTaswefics yacTil, ecan pagnyc
LWHANHIPHYECKOTO OTBepCTHA pasen 1.

11. Bertumcante o6bEM wapa, KOTOPHIl, OyAYy4H BJOXEH B KOHHYECKYIO
BOPOHKY C DaguycoM OcCHOBaHHA r=>5 cs u c obpasymoumeit I==13 cm, Kacaetcs
OCHOBAHIIA BOPOHKIL

12. OkoJa0 Kpyra painyca r omical pasHocTopouniii Tpeyroasnnk. Hafiti
oTHOweke o§bEMOB Te, KOTOphle MPOH3BOAATCSA BpAIlUeHieM KPyra i naoumanu
-Tpeyroabliika BOKDYT BLICOTHI TPeyro.bHUKA. :

13. B unanuppiyecknil cocyx, y KOToporo Anamerp ocuosausus papen 6 ca,
a puicota 36 ci, HaJIHTA BOJA 1O NO.JOBHHRE BHICOTH cocyaa. Ha ckoabko moain-
MAETCSl YPOBeHb BOJL B COCYAE, 'eC/dii B HEr0o MOrPY3HTb ap AnametpoM § cm?

14. Jeaesnull nycrtoii wap, suewnnil paginyc Koroporo paees 0,154 u, naa-
D2eT B BOJE, MOTPY:kasch B Hed HANOJOBHHY. BLyHeauTe TOoMmuHy 000I04KE
5TOro llapa, 3Hasl, NTo y/e bHLll Bec ese3a pased 7,7. .

15. OnayeTp Mapca cocrapaser noJoBHHY 3exioro., Bo CKoJLKo pas nosepx-
rocTh 1 06B8n Mapca Meuslne, ues’ COOTBETCTEQUILIC /DOJHYNILLI, XAR 3ouau?

16. Huaserp IOnutepa B 11 pas Goaswe 3esioro, so CKoabko pas IOnutep
npeobiwaer Mape Ho NOBEpXHOCTH I OOBEMY?



JONMOJMHEHMUE

Ob- AKCMOMAX FEOMETPHU

1. Teomerpus cpenu apyrnx o6aacrelt Matematikn (anre6pa, ap?ub.we-
THKa) BpAeAfeTca OXHOM, TONbKO e npucymefi, ocoGeHHocThIo. MNa
0cOGeHHOCTL COCTONT B TOM, YTO T€ TEOPEMH M CEOHCTBA Guryp, KOTOpUE
H3YYalOTCA B CEOMETPHH, He TOJbKO YCTaHABJHBAIOTCA NMYyTEM pHAAA pac-
cyxJeHnfl, HO BO MHOTHX CAyuasX MOTYT CAYXHTb OGBEKTOM Hemocpeds
CTBEHHOrO CO3epuanif; CPaBesBOCTh STHX CBOHCTB HE TOJABKO JAOKa3hi-
BaeTCs, HO N MOATBEPKAAETCA HEMOCPEACTBEHHHM 3PHTENbHHM Breyatie- .
uiteM. Tak, paBeHCTBO YIVIOB IPH OCHOBAHIH PABHOGEAPEHHOTO TPEYTONhHIKA
1 -MHOTHe Apyrie cBoOHcTBa (GHryp MOXKHO HENOCPELCTBEHHO CO3EpUATh.

HarngasocTs reoMerpiyeckinx OOBEKTOB TNOMOTaeT OGHAPYKHBATH i
yraaeBaTh MHOTHE reoMeTpuyeckie axkTol npexie, yeM ol OYAYT TOUHO
aoxasann. Hemocpencreennoe cosepuanie reomerpuyecknx ¢uryp y apes-
nax eruntau (3a 2000 seT mo namiefi 9pW) CAYKINO TIaBHHM CMOCOGOM
y6exnaThbcs B HaJAHYMM Tex uan nHHX nx cgoficrs. Ho .taxoil cnoco6 mor
.GHTH NpUTOAEH JHIIp A YCTaHOBAEHHS MPOCTEHLINX TeoMEeTPHUECKNX
¢$akToB; ¢ TaKMMH MMEHHO GaKTaMI U HMeJH JAeN0 erinTase, KOTOpHe
NOAB30BAMICH reoMeTprefl Aas yakonpaktHuecknx ueneif. Ho yxe npo-
CTOE pacuiHpeHye Il yCAOXHEHHe NPAKTHYeCKHX 3a1a4 npHeeno K 1neo6xo-
IUIMOCTH H3YuaTh CBOfiCTBA:BcE 6onee ciAOXKHBHIX TeoMerTpiuecknx. duryp,
a Aas 9TOro yxe HeXOCTaTOYHO OHJIO MPOCTOrO CO3epuaniisl uYeprexa;
nosisu1ach Heod‘(ommocn MPHMEHsITh BCcE 6o.ee CNOKHbIe cpop\m paccyxc-
nenni.

Kpome ToOro, cama HaraAsZHOCTb YepTewxa B mpHMeHeHnH K 6o.ee cox-
HHM reoMeTpiyeckuM ¢urypaM 4YacTo BechbMa OGMAHYNBA 1 NPHBOANT
HHOTAQ K HEBEPHHIM 3aKJIOUEHNAM,

MowHO mpuBecTH MHOro npHMEpoB, Koraa obuinit sug ueprexa noj-
CKA3LIBAeT HEBEPHOE 3ax/JIoueHHe O B3aiIMHOM PACcMOI0:KEeHHI! H CBOHCTBAX
1306pakEnnbX Ha HEM ¢uryp. Ha atoM ocHoBaHO MHoro reouerpnqecxnx
MapajfoKcos, MPHBOAHTL KOTOPHE MH 34eCh He 6ynex.

JpesHie rpekH, BOCHPHHABIINE FeOMETPHYECKYIO HAYKY OT ErHITAH,
06001 OT/AenbHbE (AKTH, H3BECTHHE erHNTAHAM, I BrpaboTan onpe-
npeaBHune GOpMH PacCy:kAeHuit, IpH MOMOULH KOTOPHX OHIL 06HApYWKHBAAN
nosue reoMerpiueckie gakrn. Mpubansnrespno 3a 300 aer a0 Hauana
naweit spu rpetecknit reomerp Eskaua B pafe cBOHX KHHT, HOCHBHINX
oGuree naspaune ,Havana“, nan nepsoe Hay4ynoe 0GocHOBaHHE FeOMETPHIL,

-
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“Ou nocTapaics B AOCTATOYHO OTHET/ANBHX TEPMHHAX BLIPA3UTL CAOBAMII
Te obuye npejcTaBNeHs O NPOCTeHWNX reOMeTPHYeCKIX- 00pa3ax: TOYKax,
JHHASX, NOBCPXHOCTSX H O B3aHMOOTHOIUCHHSIX MCKAY HHMH, KOTOpWE
CYHTAMICH AC TOrO speMenit camo codoii nonsTHHMI, Dasnpysch nra 9TOM,
OH Aan M0JHOE, JIOTHHECKH CTPOroe noctpoeHile reoMerpun no ¢opse,
B Buciieil CTENeHH COBEPWIENHOE W C TOYKH 3PEHHS COBpeMeHHOl HAYyKilL.

Ou npewxae BCero MonHTancs AaTh TOYHWE ONPEAEJEHHS OCHOBHBIX
reoMeTpHYECKHX NOHATHIL: TOUKH, JHHHH, B Y4CTHOCTH _OPAMOI JiHHIL,
NOBCPXHOCTI, B YACTHOCTIH MAOCKOCTH I FeOMeTPHYCCKOro teaa. [lpusenés
JdaHHbe 1M onpexeleis:

l. Touwa ecms mo, umo He uMeem uacmei,

2. Jlunua ecms dauna Ge3 wupunse.

3. panunst aunun cyms mouwu.

4. llpanaa aunus ecms ma, Konopas OOUARGKOB0 PACNON0NCEHA

OMHOCUMEALHO §CEX CBOUX MOUEK.

5. llosepxnocms ecms mo, wmo uieem OAUHY U WUPUHY.

6. I'panunu nosepxHocmu cynis AUHUL.

7. [11ockocmb echto N08EPXHOCIDL, KONOPAs 00UHAK080 PACNOAONCEHA
" OmMHOCUMEIbHO 8CCX CEOUX NPANEL.

8. Te.aom uazbigaenmcss mo, 4mo useem 0.2UKRY, WUPURY U 21Y0UHY,

9. I'panunu meaa cyms nosepinocniy.

Heanio 378X onpeicaennil 6LL10 IOSTHINYTL TOFO, YTOOW TCPMIliu
»TOUKQ®, ,MpAMag“ i T. A. HC TOJIbKO BLI3LIBAJI ONPCILCAGHIOE 3PHTCIL-
Noe MpeACTaBAEHIHEe, HO OAHOBPEMEHHO ¢ TeM olipeae.s.1l HeKOTopoe No-
HATIC, ONIIPAsSch Ha KOTOpoe MOWmNHO Ohia0o Ob Jdedalb Aaibmeiiwie

- JIOTHYCCKHE BWBOAW. M X0TA 9TH ofpexenenis HecopepiieHHE € TOYKH
3peHiis COBPEMCHHOIH HAYKH, HO OHH BIOAHE COOTBETCTEOBAMN TOTAALIHEMY
COCTOSIHIIO HAYYHOI MLICAH Il BJASLIICH MEPBLIM IIAroM K TEPeXOny OT
00pa30B K nouaTsas. Oui NoCAYKILAN OTNPABHLM IYHKTOM BCEX NOCAEAYIO-
ulHXx paboT no reoMeTpHH H onpexeany co6o# myTH e& MaabHeHmero
Pa3BUTIA.

Bee ncTunu, koTopsle yCTaHaBIHBAIOTCHA B reoMeTpui, Eskaun pasae-

S H3 TPH BHAA: NOCTY/A4dTH, aKCHOMB H TeopeMu., K nepBeiM gByM
Buaam ' OulJaH OTHeCeHbl npocTeluine HCTHHL, KOTOpPME He BO36GywAaall
HHKaKNX COMHEHIH, Oul1i HemoCpPeACTBEHHO OYEBHAHH H MOIVIH MO3TOMY
C1Y AHTb HCXOAHKWMI NPEANOKEHHAMI, H3 KOTOPHX JOTHYeCKH BLIBOIMINCH
Npyrue HCTHHHL

"Tpetnil BHA NPEAJIOMEHHI| — TEOPEMM — HCTHHE, KOTOPHE AOINHH
AOKa3HBAaTLCA, T. €. NYTEM PAAA pacCywiaeHull BWBOAHTCH H3 ABYX mep-
BuX Bigos HeTuH, [lpusemém moctyaatw u akcuoMu Emxanga:

a) Moctynarsl. TpebGyercsa, uTobui:

1) om ®axcéoid mouxu 00 Kaxc00d Opy2old mouKly MOXCHO 6bL.10
npogecmu 00KHY nPAamNYI0 AUHUIO;

! [pununnuansHoil pasHiubl mexay Temu n apyrumu Eskaua e ykasusaer,
HO € MOCTY/13TaMH OH OCLIUHQ CBA3LIBACT YTBEPKACHHE BO3MOMKHOCTH BHNO/UHTE
TO HJH HHOE NOCTpoenng,

92



2) 02PAHULEHHYI0 NPAMYIO JOJCHO GbL.10 HenpepulsHo rzpoao,m/camb
no npsaaoii;

3) u3 awbozo yenmpa MoxcHo Oviao onucams oxpyo/cuocmb ./1106&.71
paduycous;

4) sce npassie y2abt 6oLl [)aBHbl .ueo/cdy co6ou

5) dee npansie, xomopsie npu nepecenenutt ¢ mpemseit o6pa3yom
€ Heii no 00Ky cmoOpoHY SHYMPeHHUe Y21bl, 8 CYAMe JMeHblle 08YX
npamux, npu npodoasceduls 8 my e CMOPOHY nepecexasucs,

6) AKcHOMLI

1) pasnste odnomy u mOMY dice pasHsl Meddy coboii;
2) ecau x pasubLi npudasums NOPoSHY, mo cynst GYoynm pasuu;
3) ecau om paswslx omHAmb nOposHy, mo ocmamxit GYGym pasHuL;
4) coganemarnuuecs- 0pye ¢ Opyzon pagHtL

5) neaoe Goaswe ceoeit wacmu. * :

3t akcuoMel 1 noctyaath EBkanaa B TeyeHne 101roro paaa nocac-
AyInux cronerifl caymuin 6a3ofl, Ha KOTOPOIl CTPOITACh BCS reoMeTpist.

2. Ve Gmmxafine notoMkn EBxanzaa obpatian ocofoe BuINMaHne
na natuit u3 gannwx EskaumoM mocrynaros. On_npusirerkan x ceGe
BHHMAaHHE CJA0XHOCTHIO cBoeil dOpMyAUPOBKH N Aajeko He moJaHoll ode-
BHJIHOCTbIO. DTa HEOYEBWAHOCTh BHI3BAJA CTpeMJeHile TakK WAl nuaie
JI0Ka3aTb CNpPaBeAMUBOCTb MOCTYJaTa, T. €. BHBECTH €ro H3 OCTAJbHHX,
He Bo30yxaaiownx comHeunit nctHH. [lOOHTKH gaTh 1OKa3aTebCTRO
NATOr0 noctyaara npogomkannck 8 teuenne 2000 ner, Ho 1e npusean wu,
KaK 0Ka3anoch BNOCAENCTBHH, He MOMAH MPHBECTH K MOJOKHTE/IbHOMY
pe3yaAbTaTy. Y AaBaJOCh MHUIb 3aMEHNTh MOCTYAT APYTHM MPEATOKEHHEM,
eMy PaBHOCHAbHHM, HO CTOJb XK€ HEOYeBHAHHM 1 He BHTCKABHUINM
N3 OCTAJAbHHX TEOMETPHYECKNX AKCHOM M INOCTY/NaTOB.

Jlerko mokasath, YTo moctysnar EBxanna paBuocnaen ywep,xcnemuo, '
4YTO B JAaHHOH NJIOCKOCTH Yepe3 KAaXKAYIO TOUKY K Kaxaoil mpayof Moxno
fpOBECTH EJHHCTBEHHYIO NpaMYIo, efl mapaanensnyio (r.e. ne nepece-
xaioutyio Rauuoil). JleHcTBHTEAbHO, €CAN MPHHATL 9TO MOJMOKCHHE KaK
aKCHOMY, TO H3 TeopeM, JOKA3aHHHX B MAAHHMETPIH, HENOCPEACTBEHHO Bld-
Texaet- noctynar Eskania. 910 npefnoxkeHne 0 eAHHCTBEHHOCTH mapat-
aAeasHoil npsiMofi N npiunMaeTcs OOLYHO Kak aKCHOMAa BMECTO MOCTY/aTta
Eskmnaa (kak 9To caenaano B Hacroduiefl kunre). Jlpyrum npegnoxkennew,
paBHOCHABHHM DocTynaty EBkania, asnsiercd TeopeMa O cyMMe yrios
TPeyroibHiKa.

Yenaus reoMeTpoB B TeyeHHe pajna BexkoB OWAN HampasiaeHn HA TO,
yro6n J0ka3aTh wmit camuil moctyaat Esxanga, nam npeanoxenne, eny
pasHocunntoe. [lpuBenem ‘37eCh  ANM HAMNOCTPAUUH HECKOABKO TaKIlX
JA0KAa3aTe/NbCTB.

JAokasaTeabcTBO l'lpox.na (B 'V B. nameil spn). BO3bMe\l
#2 IaHHON TJIOCKOCTH NpaAMYio @ 1 TOouky A Bre e& (uepr. 156). OnycTuym
u3 A nepnenankyasp AB na UpaAMYyI0 @ H B Touke A BOCCTaBHM nep-
nennukyasp AC k- npamoft AB. Ipamue a n AC ne nepecexaiorcs,
HHaue 13 TOYKH HX mepeceyeHus Gwno On OnmyuieHo Ha mnpaMmyio AB
asa nepnenpukyaspa. Ilycts ténepn yepes A nposesend e xakas-n1co
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nipamas AD. [Tpok noxaswisaeT, 4TO OH3 JOMANA BCTPETHTBCS C NPSMOit @.
* BoT ero moKasateabCcTBO.

‘ Byzenm BoCCTaBafTbL NepneHANKYaapb K npamofi AB npono.u\arb ux
1O MepeceycHus ¢ npsMoi AD. Tlo Mepe ynaiennus OCHOBaHHA llepreHu-
KyAspa OT TOYKN A ero mauna 6yAeT PacTH, 1 NMPH KOCTATOYHOM yAaneHui
oT Touku A oHa-ctaHer GOJENIE PacCTOSHNA MEWKIY MapaiesbHRIMH
npaMuMH @ u AC, CoorsetcTBylomtie Toukn npsamoit AD owaxyred,

A C

Hepr, 1586,

TaknM 00pasoM, JEwalyIMIl 10 APYrylo CTOpony npamoil @, T. €. nps-
Mas AD mepelin€T ¢ oanofl croponu a ma apyrywo. A 5T0o MOweT
CAydHTBCS  TOJMBKO, €C/TH° OHA fiepeceydT npaMylo a. B stom cBoém
nokasatenpctsg Ilpoka onmpaercs ma To moaowenne, 4TO paccTOE
TOYEK OJHOH n3 JBYX NapaaleabHuXx OPAMLIX OT JApYroll He MOweT
Gecnpesenpno BospacTath. Ho sT0 moaowcnie camo ccth HexoTOpLIM
MOCTYJIAT, PABHOCHABHLIL noctyaary Eskinia.

[lpuseady ewd npiMep NONLTKH AOKA3ATCJALCTBA TCOPEMM O CyMue
YIAOB TPCYTOIbiiKa Oe3 moMOwH cBOHCTB NapNIEIbHLX OPsiMbiX. ITO
AOKA3aTCILCTBO OTHOCHTCH Yike Kk XIX B. N ApHHALACWHT npodreccopy
Fertunrencroro ynusepcutera Thibaut (TuGo). [lycrs man A ABC

. (uept. 157). Dpomoawun cropony CA 3a
Touky A, cropony AB 3a Toury B n cro-
pory BC 3a rouxy C. Hoxawxes, yto obpa-

A 30BABIUHECS  BHEWINIE YrAH  COCTaBIIOT

B cymme 4d. Bpawaey npsamyio AC 0xo0.10

TOYKH A Ha BeMIMHY BHemero yria A.

‘ C Ilocie 3TOro mnoBopoTa OHa COBHAAAET
- . -~ A B ¢ npamoil AB. Bpauiaenm nanee sty npsMyio

OK0.10 TOYKH B OT e& HOBOro mno:;0XeHus

Ha BeJINYIHY BHeWHero yria B; nocie

Yepr. 157 NOBOPOTA OHAa coBnamaer c¢ npamoil BC.

: BpawaeyM Tenepb 3Ty NpAMYIO OKOJIO TOYKH

C or. e& nocienHero MOJONeHHT HA BEIH-

ynuny suewtero yraa C. IMocie aTux Tpéx mopopoToB mpsiMas BepHETCA

B HCX04HOE w0a0xenne. CiuenoBaTeabio, B oOUleH CI0KHOCTH "OHA

nopepnéTesl na NOJHMII Yrod, T. €. Ha 4d, 1O Tpil C& NOBOPOTA COCTONIH

33 NOBOPOTOR HA BRANYHHH, TPEX BHEUIHHX Yrios Tpeyronbuika. Caeno-

BATE/IBHO, CYMMa 3THX BHEWHuHX yrios pasia 4d. Ho cyamma o BHewmHix,

1l BHYTPEHHHX YIVIOB TPeyroJbHuKa, oyesBnaHo, pasua 6d. Cnegosatenstio,
CyMMa ero BHYTPEHHHX yraoB paBHa 6d—4d=2d.

94



B astoM nmokasartennctBe TuGO TMPOU3BOANA TPH MOBOPOTA MPIMON
KOMO Pa3aHYHHX TOYEK H MOJUAAHBO Npeamonaraj, YTo Taxoe
palieHie paBHOCHILHO MOJHOMY MOBOPOTY OKOMO OANHOTO UEHTPa,
orpa npaMas ONHCWBAeT MO/JHHI yroa.

Taxoe npeano.ioxeHHe €aMo COCTaBIsSeT HeKOTOPOe JOMyLLEHie.
Moapo6Hoe n3yueHxne TOro XonyuteHNs MOKA3LIBAET, YTO OHO PABHOCIIBHO
moctynary Eskanaa. My #e 6yaeM npHBOANUTH APYTHX NOMHTOK IOKa-
aTe]bCTBA MATOr0 MOCTYJAATa.

HecMoTpst Ha MHOrounciennbie Heyaayn HoJayuHTb CTpPOroe AOKa3a-
TCABCTBO NocTy.Jata EBkmina, nonbiTKI €ro foxasaTe’bCTBa HE NpPekpa-
1a7nch, § npHYnHofi 3TOro OMNA nosHas YGexAEHHOCTP reoMerpos
B HERO3MOKHOCTH 0GoiiTiCch Ge3 Hero mpiu MOCTPOEHHH TeOMEeTPIl.

3. B neproft nonosune XIX B. reHHanbHHi pycckuii MareMaTHK,
npodeccop Kaaanckoro ynneepcnutrera Hukoaall Usanosny JloGauepcxnii
BHICKA32.1 CMENYI0 MHICIb, 4TO nocTyaaT EBkanaa ne apasercd nornyeckim
CAENCTBHEM OCTAa/MbHLIX aKCHOM reoMeTPHH I NOTOMY He MOWKeT OHTh
JIOKA3aH 1l 4TO NPHHATHE 3TOTO MOCTYNATa He fABAfeTC! HEeoOXOAHMHM
119 NECTPOEHIST TeoMeTpHI.

B noarsepiieniie cBOeil MLICAI OH MOCTPON HOBYIO FeOMETPHIO,
B KoTopoil moctynar EBkanma 6w 3aMeHEH JAPYIHM npedJoKeHueM,
a MMEHHO, 4YTO Yepe3 AAHHYIO TOYKY B JaHHOH ILTOCKOCTH MOYKHO TIPOBECTH
GecyicIeHHOe MHOWECTEO MPAMBIX, HE NepeceKalmux AaHHOM.

[Mpeaaowenns 3Toil reoMeTPHI CYlUIECTBEHHO OT/IHYAMHCH OT TeopeM
reoMerpun Esk.amaa. Tak, cyMMa yrios TpeyroJabHHKE OKa347aCh MEHbHE
IBYX NpPAMBIX YTIJI08, K TEOpeMaM O PaBEHCTBE TPeYroOJLHIKOB npxtcoe,;i1|-
HIach HOBAs: ,TPEYTOAbHNKH PABHH, KOMAR TPH YIAa ONHOTO PABHH TPEM
yraam gapyroro¢, B 3Toil reoMeTprn, c/Ie10BaTENbHO, HE CYIIECTBYeT
TPEYTroabHIKOB NOXOGHBIX 1 HEPaBHHIX MexAy cobofl. - ~

Mepeuift A0kaax o coaaanuoft uM uosoft reoverpun JloGaueBckui
caeaan B 1826 r. Mnen JloGauesckoro Ouli B BhCHIel CTEMEHI HOBHMH
H HeownAaHHbMH, HecMOTpP Ha BCIO HENPHBHUHOCTD TaKHX NPeAJOXeHnit, -
HOBOH reoMeTpIIl, OHA HMENA TAKYI0 e CTPOiHyIo 1 3akondeHHyo dopmy,
Kak 1 reoverpnsi, Epkanga. BnocnemcTsun eff Oma0 1aHO Ha3spaunue
neesxkaunoBoii reoverpmi., OAHOBPEMEHHO C €8 OTKPHITHEM BO3HHK
BOMPOC: Kaxas e reoMeTPHs HMEeT MeCTO B AefiCTBHTEIbHOM MaTepnanb-
HOM MIpe 1 Kakoii reoverpiefl ¢J1eAyeT NOAL3OBATHCH TPH pelieHHH
npoG.eMsl MPIHKAA1HOTO ananus — duankn, actponoMnn 1 xp.? JoGayes-
CKIiil UHTaACS PRUINTH STOT BONPOC ONBLITHHM NYTEM — aCTPOHOMHUYECKIIMH
nabaoaenngaMu. -

-Ho pemuts 3TOT BOMPOC CTOJMb NPOCTHIMH CPEACTBAMH OKa3anoCh He-,
RO3MO%HHM, J[€10 B TOM, YTO HaIIH MPOCTPAHCTBEHHHE BOCHPHATHA He
06nanmor aGcoaOTHON TOYHOCTHIO 1 JHIIL NPHONNSHTENBHO orpamam‘
TMPOCTPAHCTRENNE OTHOIIEHNS MATePHAIbHOTO MIpa.

l‘eoueTpxm Eskmnna Bupocaa u3 na6aofennii Hax MaTEPHANBHBIM MIIPOM
It moToMy C GoapwIQH TOYHOCTHIO OTPAKAET CYMIECTBYOIHE B HEM B3aH-
MOOTHOUIEHHS, 1O kpafitell Mepe B HX npocreilmnx npossiaensx. B cuay
STOTO ONbITH JIOGaYeBCKOro He 1and UCUEPNHBAIONIero OTBETa HA MQCTaB:
Jeunbil BONPOC: OHH He OGHAPYXHAH 3AMETHHX OTK/IOHEHHH OT Toro,
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YyTO AaBana reoMerpns EBKauma, HO ¥ He ycraHoBH/ aGCoMOTHOrO
cosnajennds mnpeanoxeHuil 91O reoMmerpun ¢ HpOCTpaHCTBeHHHMH
B32IIMOOTHOLIEHHAMH MaTEepHAALHOTO MHpA. .

OtkpuTiie HEeBKANI0BON reOMETPHI NPOU3BEaO riyGOKile H3MEHeUnR
B co3uaniy reoMerposn.. CaMulil ¢aKT cyulecTBOBaHHS CTPOHHON u Henmpo-
THBOPEYHBOIl HeeBK/11080f FreOMEeTPHI MOAPHBA/ BEKOBOE 10BepIE K ,Ha-
FAAXHOCTH® H , OUEBIAHOCTH® , PYKOBOAHBLINM MLICJIbIO APCBHIX T€0METPOB.
MnorosckoBoii ananu3 NATOr0 1OCTyAaTa pacluatal YCTOH [epBHYHLIX
TeoMeTpHYCCKX mnpeiacTaBieHnuii, Ha KOTOPHX MNOKOIJAach TreOMeTpHs
Estanaa. Ou Bekpus rayGoKne 3aBHCHMOCTH MEKAY OTICablbIMI, Ka3aB-
LIMECH AaAEKHMH OXHII OT APYTHX reoMeTpiyeckHMit pakTasi i npeacra-
BHJ B LOBOM CBeTE DPOCTPAHCTBEHHLIE B3ANMOOTHOIIEHHS MATEPHAILHOTO
mupa. [Tostomy cucrema axcioM o onpenenennit Epkanaa kak Gasa aas
TIOCTPOCHIISI TeOMETPHIl CTala y:xke HeaocTatouhoil. B ceere HoBuIX uAefi
Cro onpeacaesnst 1 aKCHOMB OOHAPYXKILI HEAOCTATOMNYIO ROMIOTY 1
He MOrAHl y#e OTBeYaTb BO3pOCWIHM TPeOOBaHHAM HAY4YHOII CTPOrOCTH.

Takoe, uanpuyep, oupeaeneute, Kak , MHNA eCTh Aaina 6e3 wupinnu“,
HE MOIJIO YK€ Y.JA0BJICTBOPIITL FEOMETPOB, TAK KaK B HX CO3UAHHY CaMil
HOHSITHSI AL 1 WHPHNHLL y@Ke YTPATILIH TOT XapakTtep alco:noTuoil
SICHOCTIT 1 MepBOHAYAIBHOCTH, KOTOPHI OHH HMeJH BO BpemeHda Epxanaa,
Jas reoMeTpoB HOBOTO BpeMeit Miorue onpejenenns Epkanaa ne nmemt
cnau 6e3  HeKOTOPLX JOMOMNTCALHLX MNPEIAnoIoKeiiil, KOTOPHE SBHO
lic BLICKA3LIBATICL, HO MOJIYAMNBO I HE3AMCTHO IPHHUMAANCH CO3HAHIEM
apesunx rcoMeTtpos. Mitaue 1pyano o6vacunts, nouemy, nanpusep, omupe-
Jlesienie 4 1eabdst NPHMCHITD K OKPYMKHOCTIH 1 onpeje:ietine 7 —K nosepx-
HOCTH KPYIVIONO WMAIHADPE 1/ KUHYCd. :

TpedGopanie Goablueil N011HOTH FreOMeTPHYECKIX onpelesennil i1 aKCHOM
npuBeso K ToMy, yto B Konue XIX B. Gnia nocrassesa 3afava oGuiero
nepecyMoTpa o yTouHeHus Beell akcuomaTHYECKOH 0asu reoMeTpmit. ItH
paGoTH NPHBEAH K CO3LAHNIO HOBOH aKCHOMATHKH TICOMETPHN, BROJHE
oTBeyalowell coBpeMeHHHM TPeOOBaHHAM MATEMaTHYeCKOi CTPOrocTil,

Huxe Mu magM KpaTKOe 13/10)XKeHie -COBPEMEHHOFO COCTOAHHA 3TOro
BOINpPOCA.

4. Tlpexae Bcero NOCTaBHM BOMPOC 06 onpenenenuu OCHOBHHIX Feo-
METPHUCCKHX 00pa3oB: TOYKA, NPAMAK JHANS U MAOCKOCTh. 3aMETHM, YTO
onpeaeanth kKakoe-HuGyab NOHATHE—3HAYHT BHPA3NTh €70 Yepes NOHATH,
paHee yae ycraHoeaenune. Ecan ke nckath onpepenchiie npocreii-
I HX NOHSTHL, TO Xej0 Hen30e:kHO cBedETCH Jillb K 3aMeHe ORHOrO
TepMHHa APYTHM, B CBOIO Ouepexb TpeOyioumns onpenenenns, Tak u
6uino y EBkannma, KOTOpHil NOHATHE ,ANHHH® ONpeAEaHII Yepe3 NOHATHE
»JUIHHB® /Il ,TPAHHLL®, 3@ 3TH MOCAeAHNE HE onpelens.

[TosToMy MO®HO C caMOro nayaaa ue lCkaTh onpeleaeHHs npocTeii-
BHIX FCOMCTPHYCCKUR HOHsTHil, a HPHHATL HX 3a HCXOAHBE, KOIOpHEe
HeAb3A yKe BHPA3NTh uepe3 nousTHa Goaee mpoctue. ,Tourka“, ,npd-
Mas® 11 ,MAOCKOCTH® 1 MPHHUMAIOTCHA 3a -Takile MepBHYHLIE, HEONpemel-
Muie reoveTpuyeckie nousrad. ITo oTnomennio k HUM ycTaHaBAnBaeTCs
1es1asg CHCTEMAa OCHOBHHIX MOJIO¥eHHH ,aKCHOM®, IPHHIMAeMHX 32 HCXON-
uue uepoxasyeMuie nonowenud. [To cyuecTsy s1i akcHOMH npeacTasanior
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coboil amup nenecoobGpasnme aserpakum npocrpaucraenuux B3aHMOOT-
HOLIEHNH MaTepnanbLnHoro Mupd.

Mu npusen®y 3i1ech Ty cucTeMy akcihoM, Koropaa GHna 1aHa Hemell-
Kiv matematukoMm InanGeproM. B 9Toil cicreMe BCe akClOMH FeOMETPHI
pa3geasoTes Ha D rpynm,

[MepBast rpynna axcioM — ,aKCHOMBI COeTHHEHHA®., AxcioMH 3Tl
Tpynns UMCIOT 1EeJbIO YCTAHOBHTb T€ B3aHMOOTHOWIEHH MEXKAY NOHSITHAMH
TOYKa, NPsAMast U NJIOCKOCTH, KOTOPHE OGHYHO XaPAKTEPH3YIOTCS
C/I0BaMIi: ,NPAMAs NPOXOANT Yepe3 TOUKY“, ,TOYKA JEKHT Ha mpsAMOit
HJAH HA ﬂ'IOCKOCTlI“ nT I 31‘8 rpymnna COCTOHT H3 CASAYIOIHX aKCHOM:

1. Jse mouru onpedessiom eduucmeenuylo npoxoosMy0 Hepes HUX
npanyo. -

2. Ha raoicdoit npasoii rexcum He Menee 08YX movex; cyuecmsyon
no kpaiiHeil Mepe mpy MmMOUKU, He JAexcaujue-Ha 00Hol npaioil.

© 3. Yepe3-mpu mouxu, He aexcamue HE 0dHOlR npaMoil, npoxooum

eduncmBeRnan naockocms. B kaixcooil naockocmu sexcum no kpaiineii
Jtepe o0HQ moUxa.

4. Ecau ose mouxu np;z.non AUHUL Aexcam 8 GaHHOl n,wcxocmu
mo u sce mouky amoii npamoii sexcam 8 mof e niocxocmu,

5. Ecau d8e naockocmis useom oKy o6uyio mouxy, mo onu useom
i ewé no Kpafineii sepe oauy o6u¢y/o moxxy,

6. Cywecmsyem no rxpainei Jnepe yemuipe MoK, He jexcauue
8 O0HOQ naocxocmu. :

[Tpn neprom B3rafne Ha 3TH aKCHOMH HEKOTOPHE U3 HUX MOFrYT IO-
KasaThCsl 1L HeJOCTATOYHBIMI, I BooGuie HenywuuMi, Tak, akcinova 2
Kax O NPOTHBOPEYHT oﬁuquouy NpeACTaBAeHHI0 O npsMoil, Ha KOTOpOIt
Mb MHCIHM ‘Gecunciennoe MHOxecTBO Touek. Ho ne caenyer 3a6uBats,
4YTO TOYKH Il MpsIMHE BBeJeHH Y Hac KaK nepsHuHbLle, HE 3aBHCALNIE OJHO
ot Jpyroro nousatis. OHn MOTyT cyuwecTBoBaTh pasdeapno. IToarowmy,
KOrjaa MH TOBODHJH, YTO TOYKA JIEXHT Ha NpaMOii a1 YTO mpsamas npo-
XOAHT Yepe3 TOuKY, Ml IPHIHCHBA/H TOYKE H NpsaMOfl cnocoGHOCTh HAaX0-
anThed Mexay cobofi B HekoTopoM B3auMooTHomennn., YroGu - sicHee
OpeacTaBiTh cebe Takoe pas3fe/bHOE CYHIECTBOBAHHE TOYEK, NPAMBIX I
IJIOCKOCTeE!H I B3aHMOOTHOIIEHHS MEXAY HIMH, OYAeM HX NpPeAcTaB/ATh
ceGe B BHJe KOHKpPeTHHX duanyeckux npeameros. Toukn Gyaem npeacTas-
AaTh ce6e B BHAe FOPOLINH KaKOH-HHGYAb onpelentHHol Bennunts., i
rOPOIIHHH GyJleM npeanoaarats mapoo6pasnoft Gopmu 11 JOCTaTOUHO MAT-
KuMH (HanpiuMep, pa3OyXuwiMH B BOAe), YTOOH HX MOWHO GHJIO NPOKA.h-
BaTb TOHKHMH Hr/aMi 1 pes3arb Ha uvactu. [lpamue qanninn Gyies npex-.
CTaBAATH B BiAE OYEHb TOHKHX CTAaJbHMX HrOMOK, a MJI0CKOCTI!—B BlAE
CTONMb Ke TOHKHX maacTuHok. CHayasia STH NASCTHHKH, HIVIH 1 TOPOIHHL
npeacrasiageM ce6e HIYEM He CBA3aHHHMIU H JaXe HAXOAAUHMHCA B Pa3HRIX
MeCTax: B OHOM MecTe-—KYyYKa ropoxa, B IpyroM —rpyna cTaAbHHX HI,
B TPeThEM—IayKa CJOMEeHHHX NAacTHHOK. HaunEM Tenepb NOAYHHATD HX
TEM YCJOBHAM, KOTOpHE COAepKaTes B HAMNX akcHOMax. Mm Gyaem cun-
TAaTh, YTO TOUKA JIEKHT HA mpaMofi, ecan Hria npoKaaLBaeT FOPOHIHHY
MR XoTA OW uacTnyno BXOANT B Hed. Byaes cunrarb, 4TO TOUKA AEXKHT
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H3 MJOCKOCTH, €C/N TOHKaf MAacTHHKA PeXeT TOPOWIHHY MONO0JAaM HAK
amub Haapesaet ropountny. Hakoneu, Gysen cunTarh, 4TO NpAMaf JEKUT
Ha M0CKOCTH, €C/N TOHKAs WI/a CAYKHT KPaeM IVIACTHHKH, T. €. ecau
WrJa OpiJieraeT #Ha BCEM OPOTAWEHHH K KpPalo NJAACTHHKH, HE BHAABasACh
or HeE HH B Ty, HUI B Jpyryio crtopeny. YUro osnavaior npn aTtux
ycnoBusx axcroMe?” Oun Tpe6GyioT, 4To6n HAN FOPOWMHH, HIAH I
MJIACTHHKI OPHRAI TAKOE PAacnoJloweHiie B IPOCTPAHCTBE, YTOOH Kaxahe
JBe ropowuHb GbIH MPOKOJAOTH N0 Kpalineil Mepe oanoil uraoil wan
HaHu3aHu Ha ofuy uray (akc. 1); Kaxaas Hrjaa NPOKAJWBajla He MEHee
ABYX ropowy (akc. 2); Kawable TP TrOpoInHW OLLIH  pa3pesannl (il
HaapesaHhb) OAHOH macTHHKOH If YTOOW Kaxiaas NJIacTHHKA HAAPE3aja no -
Kpaiineil mepe oany ropownny (akc. 3); ecan Ase rOpOWHHB, HAHH3AHHHE
Ha OAHY Wriy, Haape3atb HEKOTOpoil MIaCTHHKOH, TO H Bce JApyrie
FOPOLIHHLI, KOTOPLIE MOTYT 0ka3aThCsl HAHH3AHHHIMI Ha TY Xe HIY, Hal-
peswBaanch O Toff e maacTnukofi (akc. 4); ecau ABe MJIACTHHKY
HAAPe3al0T OAHY U TY Ke ropowilHy, To OHH Hajpe3anu OH no kpailueit
mepe ewl® oany ropownny (axc, 8); uveiorcs mo Kpaiineil mepe dertwipe
ropolLIHLl, He Paspesanhble (1 He HaApesaHHue) OAHOH H TOil Ke MJaa-
crunkolt (axc. 6). TakmM ycJoBHSM LO0KHLI ¥IOBJIETBOPATE HAUII FOpoO-
WA, MO B maacTuHki. Mo rakyio kKoMOHHAWMIO ropoumH, WUra o
ITACTHHOK HEGTPYAHO [TOCTPOHTS, ﬂCiiCTBIITC.’leO, OTAC/JHM OT [aJYKku
nAacTHHOK ueTwipe maactuuki. O6peied HX N0 KPasM Tak, 4To6ul Kaxdas
U3 HHX [PHHH/AQ POPMY PaBHOCTOPOHUETO TPEYrOALHIKA OllpeledsHHoro
passepa. H3 rpyau ur1 so3bpMéM 6 Ty H 03710Maex HX KOHUM Tak,
yToOL BCC HIVL CTa1d oanofl AJmHL, PaBHOH CTOPOHC TPEeyro.bHoil
naacTHiKN, BosbMEéN Aaqaee 4 ropoutiuu H cOCTazlM CAeAYIOULYIO PUrypy:
3 4 NJacTHHOK COCTaBHM MPAaBU/bHHIL TETPA3aAp; B NA3LI MEWIY UpHe-
FaIOUIHMIl KPasMl MJIACTIIHOX BJAOWKIM HFIH, @ HA Bepuuinax TeTpasipa
noMecTHM FOPOWINHL TaK, YTOOL NAACTHHKH HX HAAPE3aaH, a UL [po-
kaawBaan, Jng sTofi COBOKYMHOCTH TOPOLIHH, Ur I MIACTHHOK YAOB/IET-
BOPRIOTCSl BCe MOCTAB/JEHHHE Bbllue TPeGOBaHis, T. €. BCE HALLN AKCHOM,

M3 aToro npinepa BHAHO, YTO MHOKECTBO TOYEK, NPSIMBIX I MVIOCKOCTEI,
YAOB.ICTBOPSKIOULNX akcioMam 1-if rpynnu, MoweT GLITh KoHeuubiM. B nawey
npuMepe Mbl HMeCM BCero 4 TOYKH, 6 OPSMEX U 4 IKIOCKOCTH.

Bropas rpynna akcHoM— ,aKCHOMbl ROPIAKA® —uMEeT 1eAblo B OT-
yéT1nBoH opre BLICKA3aTh Te NOJOXEHHs, HA KOTOPHE Mbl OnHpaeMcH,
KOTJa TFOBOPHM O TOM ILTH IIHOM NMOPSAKE Pacno 10%eHnst TOYCK Ha NPAMOil
I Ha miockocTH. [aaBuuy mousiTiieM 31ech siBJIsieTcsl pacno I0keHie Ha
npsaMoii ORHOI TOYKH Mew Ay AByMs Apyrumu. Jlornyeckoe coxepikatine
STOrO MOHATHA H YCTAaHABAHBAeTCH akcioMami 3t1oil rpynnu. OHa coctonT
H3 CACAYIOUINX aKCHOM:

1. Ecau B .excum xmewdy A u C, nio A, Bu C—-pa3 e
mouku npasiol u B aescum iiaisice sesicdy C u A,

2. Mpu daunbix dayx mouxax A u B na'npaioili aunuy Ha Heil
cyuecmsyem no xpaiineit sepe oona moixka C maxasn, umo B aedxcun
Mexcoy A u C.

3. H3 mpéx dannsix mouex HA npa. 1012 He 0o.2ee ten ooua Aexcurs
Mexcoy dgynn dpyzumu. - E
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4. Ecau g dannofi naockocmit anst mpeyzossnux ABC o xarxan-au6o
npamas a, He npoxoosas Hit 4epe3 o0Hy U3 e20 BepuiUH i nepece-
rawwan ompedox AB, mo oHa HenpesrenHo nepeceném uau ompe3ox BC,
uan ompesox AC.

DT aKCHOMBl NPEeIBABANIOT K HAIHM TOYKaM, NPSMBIM I IIOCKOCTM
TPeGOBaHN, KOTOPHM OHIl JODKHH YIOBJIETBOPATb, Ta COBOKYIHOCTD
rpaueif, p&Gep 1 BepuinH TETPa3Apa, KOTOPad YAOBIETBOPNAA AKCHOMAM
1-fi rpynnul, yxe He yaoBaeTBOpsieT HammM akcHoMaM. B caMo:m nene,
Ha KawJoil Haweil nrne 6LAN HAHN3AHW JHIIG JBE TOPCIIHHE, MEKAY
TeM KaK BTOpas axcmoma 2-if rpynnu TpeSyeT, 4ToOn ua npaMoil Guno
" He MeHee TPEX TOYeK. A Goiaee noapoOHmil aHani3 NOKAa3HBAET, YTO
Ha KaXIoil mpaMofi AOMKHO /Jearh GecyncICHHOe MHOWECTBO TOYEK H
UTO akcnoMaM 2-f n 1-it rpynn, BMecTe B3ATHM, MOXET YAOBJISTBOPATH
Anwb GecKoneyioe MHOMXECTBO TOYEK, NPAMHX M mjockocTedi '

TpeTba rpynita aKcnoM— ,aKCHOMBI KOHIPYSHTHOCTN® — HMEET 111510
YCTaHOBHTb OCHOBHHIE NPEIsOXEHHS O pPaBeHCTBE OTPE3KOB 1 YI.IOB.
OHna coMepXNT CIEAYIOUUIE AKCHOMH:

1. Ha a060ii npsasoii om a06oii eE_ mouxu MOMCHO OMAOICUMS
ompe3ox, PasHuil OaHHOLY.

2. lsa ompe3xa, pasusie mpemseiy, pasueL Aexcoy coboit.

3. ITycms A, B, C—mouxu odnoidl npanoit u A,, B,, C,(— maxoce
mouku odHod npanoit u AB=A,B,, BC=B,C,; ecau ompe3xu
AB u BC, a maxxe AB, u B,C, ue uneiom o6mux motex, mo
AC=A C :

4. Om’ ai0Goit MouKl GaHHoi nparoit no aauuy/o eZ CMopony AodNcHO
nocmpoums 0JUH U moAbKO 0JUH Y201, PasHblil OGHHOMY; KaxCOui
yeor pagen camony cebe.

5. Ecau s dsyx mpeyeoasnuxax ABC u A,B,C, cmoponst AB=AB,,
AC=A/C, v /BAC= /B,AC,, mo LABC_AA B.C,.

Cnenyer o0paTHTb BHHMaNNE HA MOCJACAHION aKCIOMY. ,

B yueGHuKAaX reoMeTpHH 3Ta AKCHOMA eCTb CIEACTBIIE BTOPOro C1yyas
pPaBeHCTBa TpeyroibHnkos. Ho caMo 3TO PaBeHCTBO TPEYrOJBHHKOB AOKa-
3HBAETCS! NYTEM HANOWERNS 1, CICA0BATENBHO, MPEANONATAET BO3MOWKHOCTD
nepeMelLe Hus QUryp; Takoe mepeMelleHHE CaMO COCTABAAET HEKO-
TOpPYIO HOBYIO aKCHOMY, H MPHTOM He BKJIIOYEHHYI0O B HAIIy CHCTEMY.
o3sToMy npeasoxenne 5 1 NPHXOANTCH MPHHIMATHL KK HOBYIO aKCHOMY.
IMons3oBanie €10 3aMengeT APUMEHEHHE B, reOMETPHH METOAA mepeme-.
wenns ¢uryp.

YeTtBEpTYIO rpynny aKc1oM COCTapjasieT oAna— ,aKCHOMA O napa.n-
aexpubix npamerx“. TIpin 5T0M BOSMOXHOCTD CYIIeCTBOBAHHA Napajienb-
HHX JOKAa3HBAeTC 0e3 IOMOMH HOBHX aKcHOM. A INOTOMY aKcHOMa
TpebyeT /b eXHHCTBEHHOCTH mMapannesbHoli npaMofi: #epe3 Oaunywo
mOuKy 8 OAHHOII NAOCKOCMUL MOHCHO nposecmit. He 6o.aee 00HOL npa Mo,
He nepecexawnoueii dannoii. O5 aToft akcioMe MM yike TOBOPH/IN BHUIE.

} lokasaTe/1bCTBO 9TOro (haxTa BEIXOANT 13 PAMOK HaCTOSmEH KHHTH.
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Hakowew, natyio # n0CAeAHION FPYINY AKCHOM COCTABAKIOT ,AKCHOME
. HenpepLiBROCTHY, 3Ta rpynna COCTONT H3 JABYX aKCHOM:

1. Axcunoma Apxumena. Ecaz AB u CD—dsa npou3coashsix on
pe3xa, mo wa npanoit AB cywecmeyem pao mouer A, A,, A,y ...\ 4,
marux, umo AA, =A A, =AA = ... =A,_ A, =CD u umo B 6ydem
Aexcams .Meofcdy Asey u A, (qepr.,158)

2. Axcuoma JHeiHOll nomxorm. Tourxu np;z,uou AUHULY oopa3y10m
cucmesy niotex, Komopylo Helb3s (O0NOIHUMYL LOSWML MOYKQMU,
Komopsle ModcHo Ouao Obr cyumams npuxadiencauusiy  nioit oice

npsaoii, Ge3 HapyuleHun pamnee YCmAHOBACHHUX axcuom’,

Conepwanue nepsoil H3 3THX aKCHOM— akCHOMH ApXHMend— LOCTa-
TOYHO sicHO: axciioMa tpelbyer, 4T00H Kawaofi Touxkn mnpsavoil, Kax Gu
Aa71eKko oHa HH Onljia HaMedeHua, MOXKHO OO AOCTHTATH € NMOMOULLIO
KOHEYNOro 4uC,1a paBHLIX WAros i, C.1e10BaT€1bHO, 4TOGL MOKHO GLL1O
H3MEPHTL paccTosiniie oT AaHnofi Touxn no /1060i1 TOUKH mpsMoOil.
[ToatoMy 9Ty axcinoMy n Ha3BBalOT HHOIZA AKCHOMOII H3MepeHud.

[TocmoTpiM, B u&M CYWIHOCTh AKCHOMM JmHeltHoli MOAHOTHL.

Yuauyieest 3nai0T U3 Kypca aarefpul, Y4TO CCAH ua YHCJIOBOI OCH KO-
CTPONTL BCE TOYKH € PALLHOHAABHLIMI afcUCCaMIl, TO STIM He HCYepnaloTes

/} “?‘ 42 1,43 A,Hl} /11,, cC D
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N Uept. 138,

BCE TOUKH DPAMOil; npsiMaf He GyAeT CNJOLib 3amoHCHA STHMI TOYKAMIL
Tak, TOUKH C uUppauuotaabHuMi aGcuuiccami emé ue GyAYT NOCTPOCHL.
Koraa Beomstcs aarebpalyeckie HPPaLHOHAIbHME YNHCJAA B BHAE KopHeli
BCCBO3MOKHUX CTeneucii 113 pAUHOHAAbHLIX YiCe ] H KOopHeil aarebpalyeckix
ypaesenuil ¢ paunosanbusMi  xoddpuusenTaMy U CTPOATCH COOTBET-
CTBYIOULHE HM TOYKM Ha YHCJAOBOI OCH, TO YHCAOBasi Ocb OGOramLaeTest
HOBLIMH TOYKaMH ¢ HppaunoHaapHuMi aCcuuccamu. Ho ua wuncnoBoit ocn
Bcé culd OCTAIOTCA MyCTHe MeCTa, rae eul MOryT GLTb BCTaBaeHn HOBLIC

Tournit. Tak, Touxn ¢ alcuuccamu st, g-,,%, VE u 1. 1, se Gyayr
HaneceHn na 4ucaoBof ocn. Ocb 3aMOMHUTCH BCSL MWL ROCAE TOTO, KAK
OyayT sscacuul Bce AeilcTButeannue yucaa, [Tocae storo na ueit neapasn
OyaeT BCTaBiTb HOBYI0 Touky. Ha meil ywe ue octamercss nycThix MecT,
AxcioMa noaHoTH TpeGyeT, YTOOH HMEHHO 3THM cpoilcTBoM 0Onazana
reoMeTpiYecKas nmpaMad: 4yroGu Ha nelf He OCTAJAOCH HM OAHOrO NYCTOTO
MECTA, KYA3 MO¥HO OL/I0 BCTaBHTb HOBYIO TOUKY.

[TpunsiTiie 9TOH akcHOMH fI03BOASIET CYHTATH, “MTO KAWAoMY ZeiiCTBI-
TEJAbHOMY YIICAY COOTBETCTBYET onpeienénHad TOYKA ua apaMoil npy
BROpANHOM HAayajde oTcuéra adcuuce u, odpaTHo, KAKNOii Touxe npaMoil
coomercmyer onpexeagnuoe AeficTBiTeaAbHOE HIca0.

'Touuee, 6e3 HapylweHnus neppHX mxyx aKCHOM COe1HHEHHA, aKCHOM
nopnm{a, uepaou AKCHOMEl KQHTPYIUTHOCTH H AKCHOMH Apxu\zega.
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Takos nepeuenp BCEX aKCHOM, HA KOTOPHX Ga3npyercs B HACTOALLES
'BPeMS eBK/MILOBA reOMeTpHS.

5. Ecan Tenepb MPOBECTH AHAMN3 BCEro Kypca SJEMEHTAPHON reoMmer-
PiH, TO MOXHO OyAeT 3aMeTHTh, YTO NpH BCeX NMPOBOAHMBIX JOKA3aTe/b-
CTBax He NIPpHXOAHAOCH ONIIPaThCd HH HA KaKHe HHHE HCXOIHHE I10J10-
KEeHHS, KpoMe TeX, KOTOPHE 3aK/JI04eHH B JaHHOH BHILIE cHCTeMe aKCHOM.
Oauu u3 3THX MONOMEHHH, KaK aKCHOMA O Mapaj/elbHHX I HEKOTOPHE
H3 aKCHOM CcOeldHHeHHs, ObaN BHCKA3aHW $BHO, JAPYrie Moa4a/HBO
CYNTaNHCh Kak caMo coboft ‘pasyMeromiinecs. AKCHOMH KOHIPY3SHTHOCTH
O6ull 3aMeHEeHH NpeaJOXeHHeM 0 BO3MOXKHOCTH CBOOOHOTO nepeMeLieHns
¢uryp B npoctpanctse. Ho camo 310 [npeanoxeHie, kak noxaswBaer
6osee noApoGHHIY ero aHaan3, ABASETCA CJOXKHOM axcuo\ioﬂ paBHo-
cnabHOl Beeit COBOKYMHOCTH 3KCHOM KOHTPYSHTHOCTIL

e e d -
* *_.\ .UD(-“‘” ]r"h"\ "f\ ‘\ -
3 =31 I ST
ouirt ;
. i—.“' Y et 7

1943 8



OTFNTABJIEHHE
Mpenncaosie K NEPBOMY H3RXAHHIO .+ « « « « « « » o . .

CTEPEOMETPH A

[lpeasapuTtenbHble 3aMEMAHMA . o o « o o » o o o o . ., . N

lansa nepsas

Mpssuie 1 naockocTi

I. Onpeacacunc mol0MCHua MIOCKOCTH . . . . . .
{1. [Tapaaaeabuie npsAMLIe # OJOCKOCTH . . . .« . . . .
[Mapa.ieasuule npavue . . . . e e e e e
fIpsvas 1 1.10CKOCTD, napa.1.1c.1bubre ‘IQ/‘\,‘!Y codoiy . | o
[Tapaaaeasliie mMIOCKOSTH  « « v v v o 0 o o v 0w . .
3agaun Ha nocTpoenne . . . . . . . e e
111, [Tepneuikyasp K HaKJOUHEE K n.1oc1\oc1'n e e

[V. 3aBHCHMOCTD MNEAKAY NdpaiiedbHOCTBIO H llepnell,1}1}{y.'l$ipilOl‘.TLl6
OPSMLIX B IVIOCKOCTON v o v w v v s e e e e
3ajaul 1a DOCTPOCHHE . + 4 + & & .+ & . . :

V. Osyrpaunsie yraw, yroa npaMmoil ¢ nnocxocnlo yro:x ,'wy;; Cer:
ULHBAIOMHXCA NPAMEX, MHOrOTpalluHe yraw . . . .
Ipyrpanuvie Yol .« o v v v b v v e e e e e e e
[Tepnei iKY aapHHEe MJIOCKOCTH « « o o o o =% & o ,

— s — ,
w Q=M ey

-

- 102

Yroa aByX CKpemHBAOLWNXCA RPSIMHX

Yroa, ofpasyemulil NpsMOil ¢ HI0CKOCTRIO
Muororpasiibie yriu

Mpocreilmue caysan papeHcrsa Tpexrpallublx yr1ou

Ynpasicuenus

-

.

.

.

Taaca smopas

.

.

.

.

.

.

.

.

OproronanbHbe BPOEKUMH TOYKH, OTPe3Ka H (Irypu

Taasa mpemesn

Muororpaunnxn

[. Napaaaerennnex n nupasuaa . . .
CooitctBa rpaunell I fuaronanelt mapaanenenuneda
CpoiicTBa napa/e/ibHHIX cedeHH B nupaMmuge .
BokoBas noBepXHOCTL MPH3ME U RHPaMUIH

Ynpancnenui

.

.

26



11. O6BéM npH3MEl H OHPAMHAN . . . . . . .
O61pEM mapaaaenennnesa .
OGBEM MPH3MBI . & & & & & . .
OGBEM DHPAMHABL . . v v 4 v o o v v v v o .
I11. TTonoGie MHOFOTPAHHHKOB . + v i « o o o & »

IV, Tonatue 0 npaBAAbHHX MHOTOTPaHHAKAX . . .

V. Mouarue 6 ¢fiMMerpin npOCTpaucrseHme qmryp

YAPAMHEHUR v v v v v v o e e e e e e

Taaca uemeépmasn

Kpyraune Ttena

I. Buamuap n KoHye . . . . . o v o o o v .. .
IosepxHocTs UHAHHAPA H Koxxyca ..
O6BEM WHINHAPA M KOHYCa . . o . . . . .

IMogo6uble WHAHHAPL  KOHYCH o . . . . . . .

[I.Wap - ... . ..o v v
CeueHne mapa ni1ocKocTEIO . . .
InockocTs, KacaTeapHas kK mWapy . . .
MosepxHocTh mapa u ero wacreit . . . . . .
O61bEm mapa u ero gacTé® . . . . .. . ..

VApascHeHUS o . v e o e e e e e .

Honoanenue. O6 akcHoMax reoMeTpus . . . . . . .

63
71
75
76
77

79
83
89
91



Andpeid Nerposud Kuceseo

FEOMETPIA,
u. II, CTEPEOMETPHSA
Asn 1X—X ki, cpedseil wxoaul

Peaaxkrop H. €. Komuccaposa
Texunyccknil pexaktrop T, B. llasacsa
Koppektop T. H. Cuuprosa

* k%

MoAnucano K neyati ¢ marpug 15/X 1963 r. €0 X930 Y.
ileu. a1, 6,5 VYu.-usa, a. 6,9, Tupax 500 THC, K3,
* * L
H3aateancteo <IlpocaeLicuug»
TocyaapcTeenHoro KoMutera
Cosera Muuncrpos PCOCP no neuati.
Mocksa, 3-ii npoesa Mapsunodi poun, 41,

Otnevatano ¢ matpun Ilepsodl OGpasnosofi THHOrpaguu
umend A. A. )KaaHosa TInapnoaurpadnpoma Tocyaaper-
Bennoro komurera Cosera Muuuctpos CCCP no neuari.
Mocksa, JK-54, Banosaa, 28 ma CapartosckoM noasrpagu-
yeckoM xkom6HHaTe Pocraasnoaurpagnposma [OCYZapeTBeH-
Horo Komutera Cosera Munuctpos PCOCP no neusary,

r, Capaton, ya. Uepuuesckoro, &9,

3axas 367, Ucua 9 xom.



