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C¥3 BOILIH

Mamaakatnvnsia HAMHI-TEXHHKA TapaKKH-
CTi 3JCKTPO3HEPrisl, 3JCKTPOTEXHHKA Ba 3./eK-
TPOHHKA CAHOATIAPHHHHE JKAAaa TapakkHil KH-
JHHUNHE Tako30 Kuaaad. lHynaunr yuyyd xam
SHEPreTIK HXTHCOCH OYilnua Manakaau nuryuiap
Tafiép.aaul MYNHM axaMusaT kacO 3Taju.

KICC XXIV Ba XXV cwesanapuna npodec-
CHOHA.I-TEXHHKA TabLJAUMH CHCTEMacujarn ypra
npo()eccHoHa. I-TeXHHKa YKYB IOPTJIapHHH Tapak-
KHIT KHJIHPpHILTA KaTTa axaMusiT Oepuaraid.

Maskyp KyaaauMma yprta npodeccHonan-rex-
HHKa YKYB IOPTJapH YuYyH Ty3uaraH Oy.Jauo,
wIJAeKTPOTEXHHKA Ba CAHOAT 3JCKTPOHHKACH
acocaapu“ Kypcn Gyitmua amasaard YKyB Hpo-
rpamyacura mMysoQguy €3usarad.

DIeKTPOTEXHNKa/aH  MacajalapHH  TYFpPH
eypul yuyn YKYBUMJAPHHHT 3JeKTPOTeXHHKa Ba
3/eKTPOHIIKA KYpCIapHjaHriHa Maxcyc OHaIMMTra
sra Oy.aHlIapu eTapan aMmac. Yaap, WyHHHTAEK,
MareMarnka, (PH3HKa, XHMHA KaOH YMYMTabJaHM
npejaMeraapuian xam Ouaumra sra Oyauuwiga-
pH  Kepak. YKyBufiiapra macasajap euMiifa
KYJaiinK sipatuul Makcajauaa xap OHp GoOHHHDP
dowm/la Macandap CuHil yuyH 3apyp OyJaaH-
ral KHCKaua HasapHil MabLJAyMOTJAp, UIYHHHI-
JleK, CnpaBouHMil MABAYMOTIAP — HJI0BAJMAP KeJl-
THPHJTAH.

YKyBunaapra HHAHBHAYaA CHAAWHUL 3apyp-
JHCH, IWIYHHHTAGK, Ma3kyp KyJajaainMma TypJaH



Kacd Sraa1a0oBuH YKYBUHJIAP YuyH MY.TKaadaH-
ranaura Tydaitan vHra TypJau THMAarg macaJgaa-
Jap KHPHTHICAH.

Banau Macaaaaap wyHAaall Ty3wIranku, yaap-
HH @uHII YUYVH YMYMTabAHM MpejMeTIapHiaH
OnaHM.Iap Kepak OV.Jaaad; TYWYHTHPHLI JO3HM
OVaram KuilHHpPOK Macaadasnap * Oearn OHJaH
K¥pcatuaran. KynruHa macasaaap maxcyc Tex-
HOJIOTHS Ba HUL1a0 uYHKapiw TabauMu OuAaH
OOF.1aHTaH.

Maskyp gV.irasuma (DJeKTPOTEeXHHKA Ba ca-
HO3T 3JeKTPOHEKACH acociapu” Kypcu Oyitinua
NpOrpaMMa MaTePHAIHHH UYYKYPPOK Y3.awWTH-
pEmra €plaw GepaiH.




I BODb
3JNEKTPOCTATHKA ACOCJIAPHU

- §. 2NEKTPHK XOIHUCAJAP ®HU3HKACH

TaGuaraary TVPIH JKHCMJapAa 3apsanap 6Yauwu Gu-
aan GorJany Oy.rad (pU3HKaBHii X0AHCAAAp MOJLA TY3HJH-
IWHHHHE XO3WPri 3aMOH  3JeKTPOH Ha3apuACH acocHaa
TV YHTHPHJE M.

Macananap

1. Kaumafi oaunii ycyaaap OuJaH 3JeKTPJaHrad LWiH-
wa TaéKualaH 3JCKTP 3apsAnapHi fYKOTHLI MYMKHH?

2. Hnma yuyn @€rou croa1 ycriaa €TraH eHriua KOFo3
3apsiiJlaHral TaékKuara MeTaJu CToa yCTHaa €TraH 1yH-
jlail Korosra Kaparamjaa KyudcH3poK TOPTHJAAH?

3. Hamako6 (wyp cyB) ra Merata KYKyH CENHJALH.
Ilyngan keiimH uykma xocua Oyauwn kysatuagH. By
X0m/a 3pHTMa Kaujail 3apsajaHann’?

4. DsexTpaawja 3aps/JaHraH 3appajapHHHT YMYMHIT
COHI y3rapajHMu?

5. Arap uyraaHMa Jamna TOJACHAAH Xap CeKyHAAa
10" saexrtpon yunG umuKca, Kanua BaKT JaBOMM/jA TOJa-
HHHT MaccacH HMKKH Mapra kamasjan? ToaaHuHr gacrtsab-
ki maccacu 10—* kr, 3aexkTpounHunr Maccaca Y- 10—3" kr.

6. Kanua nporonnnnr wmaccacu 10—* kr Gysaangu?
Burra nporouHuHr maccacu 1,67-10—27 kr.

7. Dup yTkasruuaaH 6Goluka yTkKasrdyra xamma 3a-
PAANK YTKASHUI MYMKHHMH?

2- §. 9JNEKTPUK MAHJOH

D/eKTPOCTATHKAHHHT acocHil KOHyHJaapuaaH Gupn Ky-
JOH KOHYHMAWpP. ¥ Kyflmaard kypuHuwaa udosasaHagu:

. ;.. N (1)

dneqelyq



Gynna F — 3apaajaHraH HMKKH JKHCMHHHT ¥3apo TanCcHp
kyuu, H; ¢, Ba g, — 3apsanap karraauxaapu, Ka; [, — 3a-
1

psipaap opaciaaru Macoda, M; & = ——g——

nOoHMHIT, O/M; e —MyNHTHHHI HHCOMH JHIJIEKTPHK KHPH-
TYBYaHJIHIH:

— 3JEKTPHK

FO «
B= (2)
6yHaa F, — Bakyym/1a 3apAAaapHHHT ¥3apo Tabeup Kyuu, H.
dasoHHHr MyaliiH HYKTacHra >Koii1aWTHpHAran 3apsji-
ra TabLbCHp KHJAYBUH KYUHHHP WY 3apsj KaTTAJTHTHCA HHC-
6aTtH MaliJOH KY4JaHTaHJAHrH Kyinjaardua oy.aain:

B -(‘:'—[H;K.q]. (3)

ONeKTPUK KyuaaHWw Exku norteHnmamiap dapku 3a-
pAAHH OHp HYKTajaH OOWKAa HYKTara KYyuupuimjaa Oaxa-
PHJATA@H MLIHHHT 1Yy 3apsij KaTTaaHrHra Hiucoatuaan Hbopar:

v

U, == Bl (4)

AB q

Texuc 31EKTPHK MailJ0oH Ba noteHunaniap dapgu yp-
TacH/Ja Kyiujaard OOFJAHHII MaBiKya:

Ey=7B/x], (5)

OoyHna l,,—uykra A jaH HyKTa B ra KYuHw BEKTOPH, M.

Macananap

8. Huma yuyH AWMHH KailTAPrHYHHHT YUH VTKHD Ku-
JIHHAZIH ? '

9. Huma yuyH XNaXMH YEKJAHTAH MKHCMra Kyaa Xau
Kyn 3apaja 6epHll MYMKHH 3mac?

10. a) Arap 3apaanaHraH HKKH JKMCM OpacHIaru Ma-
coa mkkuW Maprta oprca; 0) 3apsiAJapHUHT OHpPH Y4 Map-
Ta KaMafTHPH/CA; B) HKKaJa 3apsaiHH HKKH Mapta OpTTH-
pHJCa; T) 3apsiAJapHHHT OHPH HKKH MapTa KaMailTHpHauo,
60LIKAaCH y4Y MapTa OPTTHUPH./CA, 3apsi/IIapHHHT ¥3apo TOp-
THIIHII KY4H Heya Mapra ysrapain?

11. Mabaym macodana TypraH HKKH 3apsj BakKyymaa
6up-6upura 10 ~* H kyu Guaau, cyioxaukga sca 5-10—°
H xyu 6usnan tabcup ‘Kuaanu. CylOKJIHKHHHT HHCOHI  A-
3JIEKTPHK KHDHTYBYAHJHTHHH TOIMHHT,
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12. Maccacu 10—? kr Oyaran 3apaajaHraH lwap XyInud
wyHjaait 3apsia Ouaan 3apsaaanran  wuemgan 0,1 M ma-
copana wy KHUCM yCTHAA 3PKHH OCHAHO (Myasnak) TypHO-
au, Arap wap 3apsiam my kucsm 3apsuizan 10 mapra kam
oy.Jca, wap 3apsi/ii KaTta urd xaHua OyJAHWHHI aHHKJIaHT.

13. Paanycen 0,1 m G6yaran wapaa 0,01 Ka 3apsa Gop.
Ilapuuur Oupank cuptura TYFPH KeJaraH 3apsij KaTTtaau-
THHIL QHHKJAAHT.

14. Bup-oupnmaan 0,1 M wmacodana typram GHp xua
Hwopa oOiad 3apsUvIaHral HKKM WapHHHr Oupujgara 3a-
pPSL HKKnnutcuaan 4 mapra kyn., YuuHuH wWapHu  yJaap
opacira Kauaait macodara Kyiiranaa MyBo3daHataa oynanu?

15. Bup xuJ 3apsiIaHraH HKKH WAPHIHT y3apo TabCHP
KyuH yaap opacuaa tabcup kuaaérrad 10 H topThurnm
KYYHHH MyBO3aHat/aiian. Xap Kaiicu wapiuHr maccacn10—2
Kr OV.Jca, wapaapaard 3apsajHHHT KATTAAHIH KAHUAra TeHr?

16. Muuadn xasocH uYHKapuaraH TrepMeTHK Ko.dara
JKOTAHTaH MKKH wap ysapo F, kyu GuJIaH TabCHpJaawa-
qun. Keitun koada ra3 ouaan tyaaupuaanu. Bynna sapsia-
JAPDHHUHTL ¥3apo TABCHD KyuJaapu BakT YTuwH Ouaan F =

-

7 ) " . s
=F.J([ —e KOHYH OYitHua kamast couriaiiaqu. Hucouii

JHINCKTPHK KHPHTYBYAHIHKHHHT Y3rapuil KOHYHHHH Ba
MAa3Kyp ras yuyyH yHHHT _
KuiiMaTHHH  auukaanr. & . g | . ;@
Byuna == 1 cex.

17. 1- pacmaa kypca-

THATaH yu Xousaa (a, 6, 8) O ©) ®
MaH(uit HyKTaBHii 3apsii

KalcH JfiyHaauwaa xa- a . 8
pakataanaau? MyaiisiH

HYI{TEIJ'LEI 3apﬂﬂﬂa[1ra}{ I- pacuM. 17- macanara oun

MKKana KHCMHHHC 3a-
psiara ¥3apo TanCHp KyuJapH GHp XHJ. y

18. Karraankaapu 2-10—° Ka Ba 3-10—° Ka Syran nikkn
3apAAHHHT ¥3apO TaLCHP KYUHHHHT yJaap opacHjaari Maco-
dara Goraukauk rpadurnun unsuur, L, = 0,15; 0,25; 0,35 M
J1a ¥3apo TabCup KyuuHH rpaduk ycy/j1a aHuK/AaHr.

19. daekrpocratik cucremaza A, B sa C wapHuur 3a-
pAAM MOC paBHmiAa Kydmugarnaapra Teur: ¢, = 107° Kuz;
qz=2-10—° Kua; g, =5-10—" Ka. Arap AB Ba BC kecma-
sap y3apo nepnenaukyasp 6y.an6, 0,1 Ba 0,2 M 6¥aca, B
wapra TaLCHP KHJAAETraH HAaTHIKABHIT KYUHH TOMHHT. €= L

/i
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20. dasonuHr MmyaiiaH Hygracuaarn 10—3 Ka 3apsara
maitaon 0,1 H kyu 6uaan tabcup Knaaav. Maiiaon 107
Ka, 10—? Kasapaara KaHzaait ky4 GHJAH TaLCHP KHJIN?

21, Ep cupriHuHT Myaiian (6epuaran) HyKracuna 3/cKk-
TPHK MaiAOHHHHT Kyusanrauwaurn 130 B/m. Byiin 1,7
6yJraH ofaMHHHr OGowH OHJEH TOBOHH OpacHAarH Kyu.a-
HHIUHH aHHKJaHr. HuMa yuyH ozam Oy KyuJaHHIWIHH CC3-
Mapau?

22. Mkkuta napaaies naactuHka 100 B kyuaanuwraua
3apsaAJaHrad Ba OHpH HMKkuHuucuuan 0,1 M macodana 1y-
pu6an. IlaacTHHkasaap opacura xoijawTupuaray 10—
Ka 3apsaara xanaait kyd Tabcup Kuaaauw? Arap nJaactiii-
Ka/Jap opacuaard MacoQaHH HKKH Mapra ouwuHpu.jaca, oy
Ky4 Kaupai Varapaiau?

23. Kyuaanrauaurn 150 B/m 6yaran Gup xHHCAH Maii-
gonpga 10—* Ka 3apsaauu 0,2 M macodara: a) Kyu 4usHKaa-
pHra napaaaea; 6) 60° 6ypuak octuaa kyuuprauna Gaxa-
PHAANANTAH HIUHH AHHMKJAHT.

24. Arap A Ba B nyxgrasap opacuaaru kyuaauuiw 120 5;
C Ba B uyKraanap opacuaaru kyusaauuw 180 B o6yaca, A
Ba C HyKTasap opacHjaarid KyuJaHHW Kauaai Oyaajau?
Kyunaurawauru 200 B/m Gyaran  maiigonsaru A Ba B
HYKTasap opacuiard MacodaHH TOMHHT.

25. MangoHuunr kyuaanranaura 200 B/m 6yaranga A
Ba B HyxTasap opacuaard kyuaanuw 50 B ra rteur. Arap
Ky4JIaHTaHJHK: @) HKKH Mapra Kkamaiitupu.aca; G) yu mapra
OpTTHpHJACA Oy KyuJaHHLl KaHuara Telr 6yaanu? A nau B
raya OyaraH macogaHH TOMHUHT.

26. 10—* Ka 3apaauu A HyKTazau B HyKTara Ky4yupuul
yuyH 1 2K nw capd 6yaanu. 10—* Ka; 10—!' Kazapagun
KYYHPHLW YYYH KaHya Ml OaXKapuJAHIUH Kepak?

27. Kyuaauranauru 250 B/M 6yarau GUp KHHCIH Maii-
Aonja sapaasu 0,1 M macodara kyuuprawga 0,2 2K wmw
capd 6yaau. Ly kyuupnaran 3apsaj KaTTaJuruHH auni-
JIaHT. :

3- §. KOHOEHCATOPJAPHUHI' CHFUMH
KOH,&GHC&TOPHHHI" CHFHMH:

C =7 @], (6)

6yHna U,, — koHJeHCaTOp Konjamaaapu (naacTHHKa/JAapH)

opacunaru noresuHaanap gapxu, B; ¢ — KOM.J1aMa/apHHIr
OHpHAAarH 3apagHHHT a6CoJIoT Kuﬁmam Ka.
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KonaencaTOpHHHT CHFIMI YHHHT TE€OMETPHK XapakTe-
pPHCTHKACHra Ba KOHJICHCATOP KOMJaM.J1api OpacHra Koii-
JAWTHPHATAH JIHIJEKTPIKHIHE HHCOHIT JIH3JACKTPHK KHPH-
TYBUAHJAHTHTAa OOFJIHK.

AMmanjza siccn KoHAeHcatopJaap KyJAJaHHJAaAH, YHHHT
CHFHMH Kyliinjarura Temur:

===, (7)
oynjaa S — Ourra KOnJaMaHHHT 1031, M?; [, — KonJaama naac-
THHKA.J1apH opacuiaru Macoda, M.

3apsaaauran KOHJeHCATOP YyHM 3apaiajaw jxapaénHaa
oJajMran Ba paspsiAJannwiia OepaiaMraH 3neprusra 3ra.
By sueprusi gyfinaarn ¢gopmy.ia OuaaH aHHKJIAHALH:
cu:
W, ==—[%X], (8)

Oyuna U — xouaeHcaTop KOmJaaMmaJapi OpacHaaru Kywu.aa-
Huw, B.

Macananap

28, Curumu 1 MK®D 6yaran KOHAEHCATOP KaHua 3apsiji-
ra sra OYJHUWMHH aHHKJAHT. YHHHI KOMJaamaJapH opacH-
aaru Kyuaaunuw 50 B.

29, Koujpencarop xKomnjaamajapi nJaCTHHKACHHHHT 1031
10—* m?, Konaamaaap opacuaaru macoda 0,1 mm. Ly kou-
JIeHCATOPHHHT CHFHMHHH TONHHT. € = 7.

30. Kyinaarn xoanapaa KOHACHCATOPHHHI CHFIMH: a)
KOMJaMacHHHHT 1030 3 MapTa owHpuaranaa; 6) xKonaama
nJacTHHKaJaapu opacuaarn Mmacoda 4 Mapra kamMafTHPHI-
ranaa; B) OMp BakTAa 103nHH 2 maprta Ba macodanu 3 mapra
KamMalTHpHJAraHaa xaumaaii ysrapaam?

31. Huma yuyH 3JCKTPOJNHTHK KOHAEGHCATOPHH 3aH)KHP-
ra yJauja yHHHI MapKacuja KypcaTuJrad KyTOJHKKa PHOS
KHJAHII WapT?

32. KOH/eHCATOPHHHT 3apsiAJaHral HKKH KOMJaMacH
opacu/jia 3JeKTPHK Maiijon maBxya. [{onaamanap cuMm 6u-
JlaH TyTawTHpuarania 6y Mailaon HYKoJsin. dae KTPHK Maii-
JIOHHHHT 3HEPTHsCH Kanjail KypHHHLIAArH 3Heprusara aii-
JgaHau (Yy3rapau)?

33. Konpencaropuunr curumu 0,1 Mxd. Yuunur xonaa-
MaJsiapu opacuaard Mmacoda 0,2 mm. Llly kxonaencarop xorn-
JlaMaJapHHHHT 103HHH aHugJaur, € = 50.

9



34. HNuametpu 10 MM OyaraH aA0HpaBHil KOnJiaMasan sic-
CH KOHAEHCATOPHHHT CHFHMH Kaudyara tehr? [.=0,05 mwm,

35 Arap KOHAEeHCATOP KOMJaMacHHHHT 103H S = 10—*
12, KOnJaama nJacTHHKa.aapu opacuaaru macoda /[.=0,05
MM Ba yHuHr cufFuMu 0,1 Mrd 6¥aca, wy KOHJEHCATOP
JAHSJEKTPHTHHHHT KAaTTATHTH & KaHyara TeHr?

36. Konznencatop konaamaaapuuuHr 1o3uan 10—?m* ra
KaTTaJalTHPHATAHAA, YHHHT CHFUMH 3 MapTa opTau. Korm-
J1aMaJapHUNT Aact1abKH I0311HH TOIHHT.

37. Curumun C =10 Mx®P OYaran KOHICHCATOPHIIHT
SHepPrusACHHH auuk.Jaaur. Konaamanapaarn kyuaaunim U =
100 B.

38. Curumu | MxP Gy.aran Kongencatop raiépaaur yuyH:-
o3 10—* M* Gyran KomaamajaH HeuTa Kepak? Bylma
AN31eKTpHK cudatniaa kaauuanrcu 0,05 mm 6yarau (= = 50)
JaK WHMAHPHATAH ras’ama KYJaJauuarau.

39. Yarapysuan KOHAEGHCATOP MNJIACTHHKAIAPDH OHP-Oil-
puint 1009 Konmaaranna konzamanapaarn xyuaauuu 100
B Ba SHEPTIis 0.1 7K oOyaran wapraa Konaanuu 1031
509; 30% GYy.arasaa wy KOHAGHCATOPHUHE CHFHMH KaH-
yara TeHr?

40, CHI—‘H!\‘I.’]api'I][lll-[I‘ !\'HI"iMaT.ﬂapll C, =10 Mx®, C, =5
MK® Ba C,=15 mk® oyarauwaa, W, = f(U) dyukuusunar
rpauK.JIapHHH TacBIP.IAHT.



I1BOB
Y3rAPMAC TOK

4- §. TOK K¥Y4YH BA 3UUJIMIH

Tok kyun jeranjta BakT OHPJAHTHIA YTKa3rHUHHHT Ke-
CHMII OpKa.il yTa (ITaH 2JCKTP MHKAOPH TYWYHHIAH:

I =% A] (9)

Baxr VT Giaad KaTTaurie Ba fiyHaauunn ysrapmaii-
JUITAH 3JeKTPHK TOK y3rapmac TOK JAefinJjali,

Toxk 3n4yaHrH TOK KYYHHHHT YTKA3THYHHHT KeCHM 1031+
ra mucoatugan udopar O6yaud, Oy 103a 3appaapHuHr yp-
Ta4yd XapakaTt Te3 TN BEKTOPHra MCpneH/IHKYIap.

. ! I
J= §[A_'M"]. (10)

Macaaaaap

41, Kyaou Omsan amajnia Kyaaanuaaaurag (aKkymyJs-
TOpJap Ba raibBaHHK 3JACMEHT.IAP YuyH) 3apaa OHPJHCH
Lammnep-coat* ypracujard OOFJaHHIIHI TOMHIIT.

42. 0,1 cex jaasomujaa Kyunm 2MA Oyaran TOK XOCH.T
KUAHILAA KaHua 3/JEKTPOHap KaTHaluajan?

43, Kecumn 10 mm?® Oyarad yTkasruuja 3/J2KTPOHIAP-
HHHE KYuuw Tesaurnin aungaaur. by yrkasrnujia Gup/ank
NaxcMaaru sapsagaanrad sappastap comnn 2-10%* 6yaranaa
1 MA TOK OKamH.

44. Tok 10 A, Tok 3uuaurn 1 A/Mm*® Gyaramga yrkas-
CHUHHHT KYHIaJaurT KeCHMH 103HHH NHCOOJaHT,

45, Tok 3nuaurn 0,2 A/mm®, 2A ToK OKaéTram MeraJs.l
CUMHHHT JlaMETPH KaHuara TeHr?

5- §. PESHCTOPJIAP

Meraan yrkasruy (pPe3HCTOP) HHUHT KAPUWIHAHTH KYFH-
jgaru ¢opmysa Ouaan aHuKIaHaLH:

R=p [On], (1)

11



OyHAa p— YTKa3rHYHHAT COJAMWTHPMA Kapuwiuanrh, Oxz-a; -
I — y3yuauru, M; S — kyHAasaHr KecHm 103H, M°,

Pesucropsap KapWHAHKIAPHHHHT TeMMEepaTypatapHiHr
ML HHTEPBaJAHAArH TeMmneparypaJapra GOFJIHKJINTCH YH3H-
FHIT QYHKUHALHD. :

R=Ro[1+ o (T — To)], (12)

6ynsa R, — temneparypa 7, G6yarauaari pe3HCTOPHUHT
Kapwuanry, OM; @, — KapWHJAHKHHHT TeMIepaTypapuii
ko3pduunentn, 1/K. '

Tox RyuuHM V3rapTHpHLI yuyH MYJ/DKaJAIaHTaH pe3nc-
TOpJap peocrariap nAe6 aranazu (2- pacM, @), KyuaaHHLI
KaTTaJHTHHH Y3rapTHPHIUra MYJ/OKaAJaHTaHH NOTEHIHO-
MeTpsaap ne6 araaagu (2- pacwm, 0).

R R

2- pacM. Yarapysuan peaucTOprapHH YAalIHMHE acOCHN cxeMaci:
a — peocTart, 6 — NOTEHWHOMETp

Macaaanap

46. a) MOHTaXx HILJIAPH YuyH, 6) MCHTTHY acGOGHUIC
CNHPaJH YUYH; B) 3JeKTP ABHTATEJHHHT YyJFAMJIAPH yuyH
MILJIATHJAAAHTaH YTKA3rHY MaTePHaanaa COJNHIUTHPMA Kap-
LIHJHKHHHT Ba TemnepaTtypaBHi KO3(PHUHEHTHHHI KaiiCH
KHHAMATJapHHH TAHJIAL JIO3HM ?

47. Kyiiupgarn Xxoanapaa: a) pPe3HCTOPHHHT Y3YHJHTH
2 mapTa ysafiTHpuaranga; 6) CHMHHHT KYHAAJaHT KeCHM
103MHH 3 MapTa KHYPaiTHPHAraH/a; B) GHP BAKTHHHT Y3H1a
CHMHH 4 MapTa Yy3aiATHpHG, CHM AMAMETPHHM 2 MapTa
'OLIHPHJraHjAa Pe3HCTOPHHUHT KapIIHJIHTH KaHAail y3rapajiu?

48. ‘Muc cuMHHMHT Kapwuaury 1 OM maH owiMacauri
yayn ysysaurd 100 M 6yaras wynaaf CHMHHHE JHaMeTpH
KaH4Ya OYJHIIHHH aHHKJAAHT.

49. Ilunamerpn 0,5 MM G¥aran 1 M MHC CHMHHHT Kap-
WHAHrH Kauvyara TeHr? duamerpu 0,1 Mm Gyaran 10 meTp
BOAb()PAM TOJIAHHHT KAPIUHAHTHHH TOMHHT.

12



50. Kapwuanru 2 Owm, yaywaurn 10° M Gyaran nyaat
CHMHHHT KeCHuMmIl Kanua?

51. Jlnametpu 1 mm o6Varan cumupur y3ysanra 500 m
oyaranaa yuunr gapwsanrs 20 Osm gaH omrmMacauri yuy
iy CHM TailépJadHran MaTepHaJHHHT COAHIITHPMA KapLuH-
JUTH Kanua oyauuin Kepak?

52. Vayuaurn 0,1 M Oyaran pesncTtop KepaMHK Kapka-
CHHHIIT AnaMeTpuun aunkgaaur. ¥ ura auamerpu 0,1 MM 6Ya-
rag uuxpom cum vpaaran, Kapuwwmanrn 1,6 kOwmra Tenr.

53. Cum yayuaurnun 100 M ra ysailiTupuaranjga yHHHT
Kapwnianiu 3 MapTra OpTaiH. CHMHHHT jaacrtaabkH Y3YH-
JHTIHEH ailHKTanr,

54, ¥Vayuanru 150 m 6yaran cumunnr kapwnanra 10 Ou.
Iy cuvmmir yayoanrn 120 M; 76 M Gyaranjia KapuiH/au-
rioKanua OYJnWHNe TOMIHT,

55. Hduamertpn 5 mm Ba y3ynwaurn 100 M Gyaran cum
MATCPHAJIIIIT COJAHILTHPMA KaPLWIHTHEH allHKJAAHT, YHUHT
Kapmwnanri 1,5 OM.

56. Tosaunur Ttemneparypacu T =293 K o6¥yarauna,
kapwnaurn 200 Om. Arap wy CHMHHHT Kapwuaurn 220
Om Oyaca, y Kauaail TeMmmneparyparaya KH3AHPHJTAH?
ay= 10—* 1/K,

57. Kyfinna kypcaTuaran Temnepatypagap AHANasoHH
yuyn a, = const 6yaraun wapraa, temneparypacn 300 K na
cumuunr kapwianry 100 Om ra, 500 K na aca 200 Om
ra Tenr GyJaca, wy CuM KapUIHJHTHHHHT TEMNECPaTypaBHit
KO3(P(HUHCHTH KaHya OYAULWIHHH TOMHHT.

58. Arap muc cumuuur temneparypacn 350 K nma xap-
waaurn 5 Om ra teur 6Vaca, 300 K ga xapwuinJaura Kam-
yara TeHr OYJAuIIHIY aHnKJaaur.

59. Myxutunur temneparypacn T =350 K OGyaranna
pe3ucropuuHr Kapwnanrin kanuara Ttenr? T =300 K aa
pesuctopuunr gapwnan i 10 kOwm, a,=—2-10—3 1/K.

60. Arap myxurunur temnepatypacn 100 K ra y3arap-
ranjga pesucropuunr gapwwuanrin 100 Om ra yarapca, pe-
3uCTOpHUHT TeMnepatypasnilt koapdnunentu Kanaaii? Kap-
IWHAHKHUHT noMminan katraaurn 1 kOwm. ;

61. Kapwwaurn 0 nan 1 xOwm rava 6yaran peocraT
U=20 B an tavmnnjaw ManGaura yaamnram., Arap a)
xamMMma ypamaap Kyuwaamnnum ocrija GyJaca; 6) xKnarud yp-
Taja 6yaca; B) ypamaapuuur 80 9% 1 KyuJamuul OCTHAQ
Gyaca; r) Ypamaapuunr 20 % n Kyuaannw octhaa Oy.aca
peocTaT OpKaJi KaHua TOK YTajan?

13



" 62. Kapwuaurn 0—1 xOm 6GyaraH noTEHUHOMETD
U=10 B au TabMHHJam MaHOGaura yaaHranaa: a) noteH-
IHOMETPHHHT XaMMacCHAArH KyuJaHHIl OJAHHTaH; §) NOTeH-
LHOMETPHHHT SAIPMHAATH VpamaapiaaH KyuJalHul OJHHIaH;
B) NOTEHIMOMETPHHHKT YpaMaapHHHHT 1/4 KHCMHAary Kyud.aa-
HHILI OJIMHTAH XO0JJap/la TNOTeHIHOMeTPHHHT YHKHLIAArH
KYYJaHHUIHA aHHKJIAHT.

63. Maumpgarn cyabdar KucaoTa 3IPHTMACHHHHT Kap-
WHJHTHHH aHMKJaHr. DpHTMara OOTHPHAraHn NJaacTHiIKa-
aapuunr 103u S=3-10—* M? yaap opacnparn macoda
{=0,15 M, SpUTMAHHHT COJHWITHPMA KaAPIWHJIHIH p=
=1,5X 10° OM-MM*/M,

64. Kapwuauri R=10 Owm Gyarau peocrar Taiiép.aut
YYYH anaMeTpH 1 MM JAH HHXPOM CHM/JAH Heya METp Ke-
pak 6yaanu?

65. Xonara yTKasuaran MHC CHMHHUHr y3yHauru 100
Ba kecumu 10 Mm®. Xyaau wynpail y3yHJAHKAA KeCHMU
Kanya OyJraH aJlOMHHHII CHM OJHHCA, YHHHT XaMm Kapulii-
JHTH MHC CHMHHMHT Kapwuauruuya GyJaju?

6- §. Y3TAPMAC TOK 3JIEKTP 3AHXMPJIAPHUHI
" KOHYHJAPH

VTkasruu opxaaum YraauraH TOK Kyun Ba wy YyTKa3-
THYHUHT YUYJapH/Ard KyuJaHHUl opacuaaru OOFJaHiu i
GearH/JI0BYH 3aHXKHUPHMHT OHMp KuCMu yuyH Om KOHYHH
KyHAHAarH KYpPHHHLITA 3ra:

U=H#1, . (13)

3aHXHPHUHT GHP KHCMH Kapwuaury R |Osm] ra Tecka-
pH GY/IraH KaTTaAHK 3JEKTP YTKa3yBuaH K €KH YTKa3yB-
yanank g [Cm]| ned arananm.

DAeKTP TOK 3HEPrHsiCH Ba KYBBaTHHH Kyiimaaru ¢op-
MyJaaapAaH XHCoO0J Al MYMKHH:

W=Ult|XK);
P=UI [Br]. (14)

Y3arapmac TOKHHHT 9HT COAAA 3JEKTP 3anxupu 3- pacm-
Aa kypcaruarad. Kanut K yaanrania Oy 3anxnpuu 34eKTp
3Heprusi MaHO0aH Ba HCTEBMOJYHIA aKPATHII  MYMKHI.
Manba R,, HYKH KapUWHIHK Ba 3JEKTP IOPHTYBYIl Kyu
(3. 10. K) kaTTaauru E OnaaH xapakrepaaHajnm (3. 10. K.
3aHXKHP y3yK Oyaran/ia ManOaHHMT KyTOJapHAard Kyuy.a-
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mra COH XHXATHAAH TEHT), HCTeBMOJYH 3Ca MAHOAHHHT
~TGJapura yJaHraH 3JeKTp 3aHxup K, aan nGopar.
ManGanunr HYKH 3aHKHPH OYy.Jranja TOK KydyH OYTYH
(15)

HxHP yuyn OM KOHYHHJAH aHHK.JaHAIM:
E
| = ——
R[I'l T REI d
naa E — mManGaHuHT 37eKTP IOPHTYBUN KyuH, B.
VMarapmac TOK 3aHxkupi yuyH OM KoHyHH OGusaH OHp-
Jmkjaa  Kupxrod) KOHyHJAapH Xam acocHii KOHyHJapjiaH
Kupxroguuur 1- KoHyHH Kyiinjaarnua TabpugaaHanu:

TOKJAPHHHT aare0pank HHFHHJAHCH HOJTa TEHT,
K
oo

coo.JaHai.

(16)

m

ryn/ja

S HH
>d=0,
Kupxrouuur 2- KOHYHH KY-
jaruya rawspHdaanaan: 3. 10,
JapHHHT aJre0panK HHFHHIH-

Ky 4JannaapHuur aarebpank
FUHAHCHIA TEHT, SA'bHH
3- pacym. dur oanuii yarapmac
(17) TOK 3aHHHPH

-

2E=3U,
Macaananap
66. Kapwuaurn a) 1 kOwm; 6) 20 kOm; B) 100 KOM;
1 MOwm 6yaran ytkasrnura 10 B xyuaannm Kyiuaras.
'y YTKasruuaard TOK Ky4YHHH aHMKJIAHT.
1 B kyunanuw xyiiu/iaran yTKagrHUHHHT KapLUHJIUTHHH
MKAaHr: TOK Kyun gyiimaarura teur: a) 0,1 A; 6) 10 MA;
10 MxA; 1) 20 MA.
67. Toxk kyun 0,2 A nam owmmacanrn yuyn 1 kOwm
PIHIHKKA KaHYa MaKCHMaJ KYUYJ138HHL GepHIl MYMKHH?
BBAT 2 BT Aan OWIMAcJMIH YUYYH MakCHMaJa KYyu4JaHHLLI
ICO B Oyaranmpa yrkasruupa 10 Br

mya OYJAMUIHHM TOMNMHT.
168. Kyunanuiw
MapTa OLUHPH/ATAHAA,

69. Kyuaauuw U Oyaranaa yTkasrnuaa P KyBBaT ax-
9

a—

B:BaT ax<paaann. Kyuwaanww 150 B Oyaranjaa yTkasruu-

IKanua KYBBAT axpaJjajiu?

JH

1) xyinaran KyuJauuLu
KMYuJaaHHuLW 3 Mapra KamaiiTHpuArasja yTKasruyjaa ax-
FMIHH KaHjaai Y3rapTUPHIL JO3HM?
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70. 3Hr oaauil 3amXHPHHHT (3- pacm) BOJBT-aMmmep
XapaKTepHCTHKacH rpaduruux sicanr. By 3awxupaa Ry, =
=100 Ov, E=100 B Ba R,=1 xOwm. R, KapwH/IHKAa-
rH KyaJaunw katraaurnan [, = 10 MA; [, =050 MA; /3 =
=80 MA TOKJap yuyH TOTMHHT.

71. 10 Om Harpyska yJaHraH 3. 10. K. Mal-lﬁéililllllﬂ‘
KHCMAJapHAarid Ky4 JaHuw KaHya? Juamerpu 1- MM uynrali
yJA0BYH MHC CHMHMHT y3yHaurn 100 M Ba 3aHxupAaari TOK
kyun 0,1 A. . '

72. Arap HHXpOM CHMJAH KHAHHTaH FAITaKHII 3. 10. K.
12 B GVaran man0ara yJarasia FaaTaKaAa 0,12 A Tr:m' X0-
CHa OVJca, my FaaTak KypHHHUIHAA YpaJrat HIEL\DO.\;
CHMHHHT y3yHJIHrHHU XucoGaaur. Cum kecumuuu 0,55 MM
ne6 OJIHHT. "

. 67L’c:).111\1‘ap HarpyakaHuur xapwnaura 1 Owm (‘)yﬂraﬁqa
TOK KyuH 1 A, Harpy3KaHHHTr KaplUUJHTH :2,5 OM ©OVya-
rauga Toxk kyud 0,5 A Gyaca, 3. 10. K. MAHOAHHHHI HUYKH
KAPIWHJANTH KaHya OYJHIUMHH TOMHHT. B

74. Harpy3ka yaadradza 3. 10. K. MaHOauWHHHT KYyTO-
sapujard noreHunaanap ¢apxu 9 B, 6GyHzaa samxu paaru
TOK KyuH 1,0 A O6ysnan. MauGauuur 3. 10. k. 15 B 0y.ca,
Harpy3ka KapuuJHTHHH Ba MaHOAHHHT MUYKH KapUIHJIUTH-
HH 2HHKJIaHT.

75. PexXHMHH KHCKa TYTawlyBAAH CajT jopuwraua y3-
TApTHPHAraHAA 3aHXKHPAArdH TOK Ky4YHW KaHAail uerapaja
Varapaan? MaHOAHHHT 3. 10. K. BA HUKH KapWHJAUTHHH
AOHMHIT 1e0 XHCOOJaHT.

76. R,=1,5 kOM mnarpyskaia Toxk Kyun 10 MA pgam
OWMacaHrd Jo3uM. £ =20 B Ba R, =0 maunGanan doii-
AéJaHuArania Harpyskara KaHpaaii KYUIHMua Kap L HJIH K
yJau Kepak?.

77. Arap E =100 B; R,, =200 Or; R, =2 kOu 6y-
‘(33, psag;) OAMHH 3aHKHPHHHNT (. 0. K. Hu AHUKJIAH T

78. Sur ommmit samxmpaa /=2 A A3 HATPY3KALATH
o anamuiu 10 B, /=1 A ga xyusanuw 12 B gap nGopar.
Ta'b;éHH;;aLll Man6aunuur £ pa R, nu TOMHHT,
RIS s, R A

! . Arap wukkaaa man-

Oanuur 3. 10, g, [
o = . . Bad HYKH apiuu -
Gyaca, Harpyskapgar Kap JINTH th OHD XHa

H TOK i
Hpomann &3yur, Y9yl ananutuk Kypunuwpary
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80.% 3. 10. K. MAHOAHHHHT HYKH KAPUIWJIHTH R, Ba HAr-

—_W3KaHHHT Kapwuaurd R, Kkawjaait mdcéatrna oyarauaa

@Arpy3KaBHii KapluHJAHK/Aa MakCHMaJa KyBBaT axKpaJiaau?
— = f(R,) hyHKUHAHHUT rpadUTHHE SICAHT.

81.% Harpyskacu R, = 1 kOM Gyarau 3auxup £ = 100 B
—i@a R,, =100 Om wmandGara ysanrag. MyXHTHHHT TeM-
= cparypacu 293 K. Arap yaoBum cumaap MmHcaan 6y.auo,

raapuunr T =293 K temneparypaaarn kKapuwuaura 50 Om
—»yaca, temneparypa 373 K GyJaranza 3aHXHpPAard TOK
«aTraJqury kasvyara ysrapaamu?

82. R,= 100 Owm narpyaskanu £ =100 B Ba R,,= 10
—OM A Ta'bMHHAAW MaHOalra yJaHranga Harpy3kajaru
oK Kyun 0,8 A jan kaMm OYJMac/JHCH YYYH Y3YHJHTH
=200 M i1 yJ0BUH MHC CHMHHHI AHAMETPH KaH4a OY/HLIH

IKepax?

83. Arap caaT IOpHII peXUMHIA KHCMaNapAard KyuJa-
muw 15 B, Kucka TyTawyB pexHMHAA 3ca TOK Kyuu 0,5
A Oyaca, my TabMHHJIAW MAHOAMHHHT 3. 10. K. BA HYKH
KapLIMJANTH KaHua 3KaHJHCHHH AHHKJIAHT.

84.% Harpyska xapwnanruau 100 Om ra  ¥3rapTHpu.a-
rainja sawxnpaaru tok Kyuu 10 MA ra kamasad. Arap
Kapuwnank £=20 B pa R,, =50 Om yin manbara ysaurau
Oy.vca, jaactiabKu HarpyskaBHii KapUIHJIHKHH XHECOOJaHT.

85. Kupxrod konywniapuaau ¢oitnanannd, 7- pacM a Ba
6- aapparu cxemana /y, [, Ba /; Toknapuu TtonHHr. Mkkana
cxemana xam R,, =0.

86. Arap MaHGaHMHI MYKH KapLIHJAHCH HATPY3KaBHH
Kapwmnankaan 5 mapra kam 6yaca 3. 10. K. £=100 B

E TERMIZ MUHANDISLIK-
i NOLOGIYA INSTITUTI

OT-RESURS MARKAZI
*Nsg 2—'&’7’9

3
E"E@i

f ;‘1&_ 7+
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6yaran MaHOGAHHHT KHCMAJapHAArH Kyu4JaHHIWHH XHCOO6-
JIaHT.

87. 83- macasa waptura kypa xapurwauru 120 Owm
6yaraH HArpy3KaBril PE3HCTOPAA TOK KY4H KaHuya Oy./u-
WHHH TOMHHT. .

88. Arap marpyskaBuit Kapwuankaa xyusaaum 80 B,
3aHXKHPAATH TOK KyuH-3ca 40 MA 6y.ca, y/10BYH CHMJAP-
Aa KaHua xyssat capd Gyaaan? 3aHxknp 3. 10. k. £=100
B Ba wuku Kapwuanry 490 Om 6yarad manbGara yJaanrau.

89. Harpyskasuit kyuaauuwnd 5 pan 10 xOm raua
OWNPHATAHAA 3aHXKHPAATH TOK Kyunm 2 Mapra Kamaiirat.
Arap aactaaGku TOK kyuu 10 MA 6y.aca, MaHbaHuHT 3. 10, K
Ba MUK KapWHJIHTH KaHuara TeHr?

90. DaeMeHTHHHT 3. 10. K. £, HUKH KapWHJIHTH R,,.
TawKy 3aHXKHUPHHUHT KAPIWIWAMTH KaTTtasurura COFJIHK pa-
BHIINA ManGa KHCMAJapHAarH Ky4JaHHil, 3aHXHPAArHd TOK
KYu{, 3aHXXHPHHHT TAlIKH Ba HYKH yyacTKaJapHjaa axpa-
Jaaurad KyBBart, Man0a 3pHINAJHraH KyBBaT, WWYHHHTACK,
YHHHT ¢. H. K. TpaHTrHHH YH3HHT.

7- §. MCTEDMOJIYUTIAP BA 3NEKTP 3HEPIH4
MAHBAJIAPUHH KETMA-KET, MAPAJUJIEJ BA
APAJIALI YJALL

Peancrop/apHu KeTMa-KeT yJaranaa 3aHKHPHHHT 3KBI -
BAaJEHT KAapLIHJIHICH Pe3HCTOPJap KaplHJHKJAAPHHHHT Hi-
FHHJUIICHTA TeHT:

i O - T (18)
3aHxupAaTH KyuJaHHIU Ba TOK Kyiduaars udopanap-
NaH aHHKJaHaau:
Un=Ui+ U, + ... + U
ot b=l = ... =1, (19)
PeauctopaapHu napaJjies yJaranja saHXKHPHHHT SKBIi-

BAJIEHT YTKa3YBUYAHJHTH PE3HCTOPJAp YTKa3yBUYaHANKIAPH-
HHHI HHFHHAHCHIA TeHT:

1 1 | 1
e s TR (20X
3amxHpAarH KyuJaHull Ba TOK Kyiujaark udosasnap-
JlaH aHHKJaHaau:
Up=U=U= ... =U,z;
Ipy=Li+ 5+ ... + 1, (%)

18
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Amanjga GupriHa aJeKTp 3neprus MaHdauHnu yJaaul etap-
smac. (15) teuraamanan OyHra HIIOHY XOCHJI KHJIHLL
milH  3Mac, TatlKH 3amKHpaard KyuJaHHUIHH OLWHPHIU
YH MauOauuur 3, 10, K. OIWHPHIL JO3HM, TOKHH OLUHPHIL
YVH 3ca YHHUT HYKH KapIIHJIMTHIH KaMailTHPHLI JIO3HM.
Hra tTabMHHA4W MaHOaIapHHH KeTMa-KeT Ba napaJ.ieJ
A0 3pHLINIAJH,

Macananap

91. 5- pacmaaru 3aHKHPHHHT 3KBHBAJEHT KapIUHIHTH-

Tonuur. Pe3ncTopaapHHAr KapuHJIHKIapH OHP XHJL

92 *# Tlapaajea y.aanrain HKKHTa pe3HcTopaaH ndopar
IZKIPHIHT 3KBHBAJIENT KapLWHJIHTH yJaaHraH pe3HcTop-
Dian OHPHHUHT  KaTTasurura OOFIHK/JAWTHHH  @3HHT.
.— (0 Ba R, — o na R, numara teur. R,=1 kOum; 0,5
a2 kKOM sta Ry =/ (R,) GyHKUHAHHHT TpapHTHHMK
i HT.

93. 3amxnup xap OHPHHHHT Kap-
wiarne 10 Om  OVaraam  napaaaed
A1raH HKKHTa pesncTop,1ad uoopar.
ancropaapuuur  Gupujgan /=1 A
« yragn. Arap R,=1 Owm 6ya-

3a1KHpJlary pe3uCTOPHUHT OHPH
1AraHaa TOK KaHuara TeHr 6Y.aanu?

94, 3awxkupJaapHunr OHPH KeTMa-
T yJaHrad pe3ncrop.Japiaas, oour-
"M 3Ca napaJajea yJaHFaH pesuc-
naapaan nGopar. Flkkana xousaa
W Pe3HCTOP.TaPHHHT COHH Ba Y.Jaap-
Hr katraankgapu onp xma. Kaiienw xoaaa Ry, Kapuu-
« Karra Oyaaan?

95. MKkKkn pe3ucTopHH KeTMa-KeT YyJaraHna yJapHHHT
BHBAJIEHT KaplWHIUTH napaJsjeJs yJarasjard- KapuiHad-
nai 4 mapra karra OYaMIuH yuyH Oy Pe3HCTOPJapHHHT
DIWHJARKIapH ndoaacH Kauaail 6yaHuIH Kepak?

96. I'lapaasen yaanraH HKKHTa Pe3HCTOPHHHT 3KBHBA-
HT KapPIWHJANTH YJapAaH ncraaraH OHPHHHHT KapLUHJIH=-
naH Katrta OyJaa OJMAacJAHTHHH HCOOT/AHT,

97.% Tlapaanes y.JaHral HKKHTA PE3HCTOP KapLUHJ/IHTH-

rpauk ycyaaa XHCOOJAWHHHT KYHHIArH Kyprasmagu

OMMHH YCYJaH MaBXYJ[A: HXTHEPHII ab KeCMaHHHI a Ba
HYKTasapHura nepneHaMKy/asap Yyrkasunaajad, Oy nepnex-

19
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AMKYAAPAAPHHHT Y3YHJAHKIAPH Pe3HCTOpJaap KapluHaHK/aa-
PHHHHT MyafiaH (MabayM) macwradaapura moc KeJaald
(6- pacM). DKBHBAJEHT KapWHJHK ef Kecmara MOC KeJi-
IHHE HCOOT/AHT,

98. Kapwnaury 30 Om Gyaran pesncrop Guaan Kerma-
KeT KH.M6 peocTaT yJaHrad. Peocrtat »kiuaruum yprana
Typrania TOK Kyud 2 A Gyaagd. Arap 3aHXHp 3. 10. K.
E=100 B Ba nuxu Kapuaurd Ry, =35 Owm Gyaran mau-

Gara yJjaHca, peocrart Ty.a
¢ J YyJaHraujia Ba uHKapuJarania
3aHXHPAArH TOK KyuH Ba pe-

R e g, BHCTOPAATH KyuJaHHUI KaH-
Z nail yarapaau?

sl 99, 3aHKHPHHHT 3KBHBA-

a ¢ b pent Kapwnauru 10 kOm 0y -

JHIIH YuyH Kapwujaurd 15
6- pacu. 97- macaxara oMA 1Oy Gyaram pesucropra mna-
panjaes yJaaHHwH J03uM Oy.J-

ran Pe3HCTOPHHHT KAapUIHJAHTHHH AHHKJIAHT.

100.* Xap Gupunuur kapuwuaura oaguurucugan 100 Onm
katra Gy.araH ketrma-ker yJaadran 10 ta pesucropnaan Ty-
3UJITAH 3aHXHPHHHT SKBHBAJEHT KAPLWHAHTH Kanvara Teur?
Bynna Gupnnun pe3uctopHuur Kapuinanrd 1 xkOw.

101. Oaaunry macana waptura KapaG GewuHuyu pe-
BHCTOPAArH KYYJaHWLIHH TOMHHT, 3aHXHPHH TabMHHJAOBYH
Kyunauuw 14,5 B. .

102.* Xap GHPHHHHT KapLUHJIHTH OJNJAHHIHCHAAH 2 MapTa
KaTTa 6yaraH napa/jies yJaauraH YH HKKHTa Pe3HCTOPAAH
TY3HATaH 3aH)XXHPHHHT 3KBHBaJEHT KapLWHJIHTHHH aHHK-
JaHr. BupHHUM pe3ucTOpHHHT Kapwuaurd 1 xkOm.

103. Oanuurn Macana waprtira Kapad GemwHH4YH napaJg-
JeJ TapMOKJarH TOKHH aHugJaanr., Ymymui tok 0,1 A.

104. » T2 Gup XM/ Pe3UCTOPAAH TY3HW/IraH 3aHHp Kaii-
CH X0/4a TabMHHJAAW MaHOaWAaH KYNpOK SHEPrHsi HCTeD-
MOJI KHJAIM: YJIapHH napaJJe. yJaravjaMu éxkn keTMma-KeT
yJaraHjamu? -

105. Kapwnanry R, =45 Om Gyaran Harpyskana 0,2
A TOoK Kyun xocua Kuauw yuyn E=10 B Ba R,, =35
Om Gyaran mManGasapiaH HeyTa Kepak Gyaaan? MacanaHu
3. 10. K. MaH0a/apu KeTMa-KeT Ba napaJJjes yJAaHraH X0J/-
Jap yYyH @UHHT,

106. Bup xus conmaru GaTapesnapHu KeTma-keT yJa-
raHja, WyHHHreK, YJapHH napaJjJjes yJaaraHia Harpy3KaHu

20
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TabMHHAAW yuyH £R,, Ba R, Kauaait uucéaraa GYauLlif
Kepak?

107. Harpy3skanu keTMma-keT yJaHran Typrra Oarapes
Ouaan Tabmunaarasjga (£=06 B Ba R,,=20 Om) narpys-
Kaaarl KyuJaHHLIHI aHuKJAaHr. 3aHXHPAaril TOK Kyl
0,1 A. :

108. 2. 10. k. manGaura 4 Ta pe3NCTOPHH mnapaJjie.n
yJaaur cxemacHui un3uHr (7- pacm).

109. 2. 10. k. Onp xua Oyaran HKKata manéa 8- pacm-
Jla kypcaruaranjiex yJaanran. BoasTmerp V' numaHu Kyp-
carajmu?

j P —Jr--5

R
et . R,
— 10
7- pacm. 108- macaaara ong 8- pacm. 109- macanara oui

8- § TOKHHHI" HCCHKJIHK TABLCHPH

VTKkasrnugan 3JeKTp TOK VyTaéTranja yHAaH akpaJa-
auran veenkank Mukaopn 2Koyab — JleHu, KOHYHH OHJAaH
aHHKJaHaAH:

Q=RIt[XK]. (22)

By TeHrAHKHH 3JeKTp MalAOHHHHr Oa)apran HIH
yuyh oJaunran (14) ndoaa 6uaan Takkocaald, yJAapHHHT
OHp XHJHTHHH KYpuw MyMkdH., Llynmai Kuaus, 3JeKTp
MaiiJOHHHHT XaMMa HIUI HCCHKJHKKa ahaaHazil.

Macaaanap

110. Arap aaexkTp HCHTrHY ac60o6 CNHPaAH KHCKAPTH-
puJca, acOOGHHHT KYBBaTH y3arapajanMmu?

111, Daexrtp ucutruu ac6o6 Gup oii nasomuja 20 coat
vHwaaad. Arap yHudr gapwnanrk 20 OwM, TapMOKHHHI
kyuaannwn 127 B Ba 1 kBT-COAQT ' 3HEPrHAHHHI HApXH 4
THiIMH GyJca, WY BaKT HYMAA HCTEBMOJ KHJIHHTAH 3HEpP-
CHSTHHHT YMYMHH Hapxu Kanya 6y.nanu?

2]
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- ] 2 . :
yt s e LD £ BT I2K LB f;-".:'-.fa-:'::.--: VHVH KaBuuap-
113 e r} i34 KIPMUANIE Kansq ’;:-mmu Kepax?
MALEN Btirn s EF OYANBE ASCREPENE T R
TV epiaiatlos oM i oe !-‘.) aHHKAHT.
Lo el AAATZ L (W DFOT2H FTHA3THYAN 1 A 10K
T R AL RIzEDE ZALZIETATZE ROCHETMKEN HHK-
o B e 3 h
B ‘22742z 10 czx 212BOMAZA 5-10% 7K HCCHKJIRK
AALZAZIE. ATZL [THEICASEAAT H2pWEiErd 1 xOu 6yaca,
11B.% Lras s o e e
v E=tags - . .~ T2 Fzrzprezia 2xpaJaainrad uc-
CAYGRE MZvzoLz 4 $zprz opTea, 12CT1a0KH TOKH Ba Kap-
LATATA 0 Ou Ziarzs TreezsrasH# 1 cex Aa axparajurat
i > '_-.;.;_....;.. M IODHHH aHHK-
T —  117. T¥prra pesucrop
| 4 Bur -2, —— 9- pzcumzars cxewma Gyinya
- == vizErzZ.  Pe3ucTOPIapHHHT

:2ficy 51pH3Ia SHT KYN HCCHK-
: IHx MEXIODH axpaiain?

118. 3zuxnpra MHC B
TTIAT CHM napaied V/IaHTaH.

{ B3 KeCHM.1apH TeHT
JZpEHET KafiCH OHpHAAH
I P

" =

- e F T i -

'.}_" -.-.2, iyt W BE2x712 OV CH) -
£ 3 i

LTI TT N T Trmeree mesee yprres o emrs e eme -1

KynNpOx HCCHH.IMEEK MHRIOPH 2Xpa.jajH

8- §. TOKHHHI XHMHSABHA TADBCHPH

Ty3 sprTMaaps, KHCIOTa.1ap, HUIKOp.Jaap Ba 3pHraH
Ty3.12p Opxa.1# 3.1eXTP TOK VTradija, yJapHH TapKHOHH
KHCM.1apra a:xpaTaid. By YOIHCaHH 3.IeKTPOIH3 Ae0 1opH-
THJ31H, 3DHTMa3ard 3.JeKTD TOKHHHT V3H 3Ca HOHJ3pHHHT
NapaKaTHiaH ufjopaT DaexTpo.u3 dapagedHHHT HKKH
KOHYVHH OH.1aH 6aéy KH.IHHAAH.

PapazefiHHHr 1- KOHVHH: 3.JeKTPO.IH31a axpairaH
Eﬁﬁﬁf MHKJIOPH TOKKAa Ba Iy TOK yTraH Bakira npomop-

%

km =g It [xr], (23)

6yHna k
— MyalisiH MOJAZaHH XHMHABHIT 3KBH-
BEI.’IEHTH xr/K. AJAHHHT 3JeKTPO

22



dapageitHHHr 2- KOHYHH: 3/JEKTPOXHMHABHII 3KBHBA-

_TMEeHTHHHI XHMHSBHI 3KBHBaJAeHTra HucbaTtH 6apua MOAAd-
~mMap y4yyH AOHMHHI KaTTaJHKAHP:
ky 1t g 1

- (24)

m Np

OyHAa n, — aTOMJIapHHHT BaJEHTJIMTH; M, — aTOMHI Mac-
ca; N, =96400 Ka/souab — Papajeiinuur ynusepcas J0H-
MIHICII,

Macananap

119. Arap MmeTa/n1 KYMYIIHHHT a30T KHCJOTAJAH TYy3H
aputmacu opkaan 30 MHH. 1aBOMHAA 2 A TOK yTCa, 3pHT-
MIA1aH KaHua MHKJOpAA MeTasJ ] KyMyll a)paJaanu?

120. Muc xynopocH 3pHTMacH COJHHraH BaHHA OPKaJaH
20 My jgaBoMHJA 3JeKTPp TOK yTrawaa ajexkrpoaza 20 r
mMuc axxpaaann. TOK KY4YHHH TOMHHT.

121. 2 coar naBomMuaa KatojaZa 25 I HHKEJb apajH-
UM VYYH HHKEJb 3PHTMACH COJHHraH BaHHA OPKaJ/JH KaHua
*TOK VTKasHiu JO3HM?

122, Hukeab Ty3H 3pHTMAacHra TYWHPHJIraH OYIOMHH
HHKeJJ1al yuyH KaHuya BakT ketaau? Toxk kyuu 1 A, 3apyp
6y.aran HuKeab KatjaMHHHHT maccacu 10 r.

123. Muc Ofnvian 1 MM KaJHHANKAA KOTJIALL JIO3HM OYJ/1-
rayg nJiacTHHkaAapHuHr koHdurypauuscu, 10- pacm, a, 0, 6 1a
Kypcatuarad. Arap toxk kyun 10 A 0Oyaca, xap Kka#ciu
NJAacTHHKaHH MHC OmnJaaH KOMJaall YuYyH KaHyajaH BakT
capd 6yaagm?

— 200 700
. SR~
. D
f VA AN
290 g.gl : 8
i T b ; S
'S ~El/ | =
L [
{ 200 !
| 500 - o 400 ' -
a J

10- pacm. 123- macanara oun



124. PeMOHT BaKTHAA aKKYMYJAATOP NJAacTHHKaaAapuuu
aAMalTHPAGTran a HHUMa yuyn OHP BakTAa 3CKH Ba siHri
NAaCTHHKAIAPHH GHP XMJ KYTOHIIMK/LE YPHATHLI MYMKIH
3mac?

125. DaexTpoauT opxaan yraérran Tok £ BagT Gyiinua

I= azi_i KOHyHra kypa y3arapan. DaeKTpojaaa axpaJsaii-
T _

rai macca KaHnai KoHyH GViinmya Y3rapHIUHHH aHHK.1a1r
BAa YHHHT

m = f(¢)

ra GOFAHKAHK rpadUruHu sICaHr.

126%, ToknHn 3 MapTa OWHPraHaa 3JKTPOJIHT IPHTMA-
cHaaH axpaaaérraH Muc maccacn 10 mupH aasommaa 1 r
ra opTad. XyAAH WYHYA MHKAOPAArH MHC TOKHH OPTTHP-
Macnan oaauH 20 MuH. naBomnaa XocHa GVyaaérran 3.1
YTradi TOKHH Ba MHCHHHT YMYMHIl MacCacHHH AHHKJdHT.

127. KHcaoTaan akKyMyaaTop NJAaCTHHKAAaPHHHHT Tall -
KH KYPHHHINHAAH YyJaapHHHr Kaiicn Oupd myc6ar, Kaiici
OHpH MaH(pHIl 3KAHJAUTHHHA KaH[Aail OMAHIL MYMKHH?

128. Ilapaaaen yjnaHraH rajqbBaHHK 3JeMeHT.Iap Gata-
pesicii Tajiépaawaa O6MTTa YMYMHI HAHIIra 3ara Oy. il
eTap/HMHK ?

129, Axxkymyaatop Gartapes napa/ies yaaurad GeuwTa
6up xua snementaaH wubopar. Byryn Gartapes kucka Ty-
TAWTrAaHAATH TOK KY4YH OHTTA 3/J1€MEHT KHCKa TyTawradaari
TOK KYYHAAH Heuya apTa OpTHK? DJeMEeHTIap KeTMa-KeT
Y/laHTaH/Aa KHCKa TYTalyB TOKH y3rapajiHmu?



11 BOB
QJEKTPOMATHETHU3M

10- §. MATHAUTABHH MAHJOHHHHI ACOCHH
NAPAKTEPHCTHUKAJIAPH BA NMAPAMETPJAPH

Marunnrasnit MailIOH Ky4Y 4YH3HKJIapHra neprneHanky.isp:
Jolaalran yTkasruura

F=BIL[H] (25)

Kyu Tancup Kuaaan, OGynjaa B — maruutaBuil MHAYKUUSA,.
T; [ — VTKasTHUHHHT Y3YHJAHTH, M.

Marnntasnit OKHM MarHHTaBHI HHAYKILIMSI BA MaHa wy
MarHHTaBHil OKHMHH YTKa3yBuH MYNHTHHHI KYHAAAaHT Ke-
CHMH OHJiaH aHMKJaHaJ u:

b = BS [Bo], (26)

Oynna S — kyHjaanaHr kKecum 103H, M7,

Maruntasuit mMaitlonHuHT KyuJanrananri H [A/m] maii-
JOHHHHT MyafiaH HyKTacuaa OMPJAHK MarHuTasuil Kyrora
TabCHP KHJAYBYH KYUHHHT KaTTaJAMCHHII Ba iIYHaJHLWIHHK
XxapakrepJaaiiau.

Bakyymaa marnutasuii Maiiaon yuyn xyiinparu ndoja-
Jap ypHHJH:

__ B
0T H
Oynaap, =4=-10=7[[/M] — BaKyyMHHHT MarauTaBuii Knpu--
TYBUAHJHIH €KH MarHuTaBHil AOHMHIICH.

Typau mMoananapjaa MarHMTaBHil MHAYKUHSHUHT Mardu--
TaBHiIl MAHAOH KyuJauranJdrura HMcOaTH 1wy Mojajanap-
HHHT a0COJIIOT MATHHTaBHIl KHPHTYBUYAHJMTH JAeilHaajd Ba:
ta [[/M]| Ousan Gearuwaanaau. Mogjanuur aGCogOT MalHH-
TABUH KUPHTYBUAH/JMTHHMHT MarHuTaBHIl JOHMuiira nucoa-
TH MOJJAHMHT HHCOWIT MArHHTABHIl KHPHTYBYAHJHIH p Jle-
funann. lllynaait kuano,

B=yp,H éxkn (27)

b=t @8y
0

25



deppoMArHdT MarepHaANapHHHT a6COJIOT MarsdiHTaBHil

KHPHTYBYAHJHTH JOHMHIl KaTTaJAHK 3Mac, WYHHHT yuyd L

KaTTaauK Gepuaranaa B Hii aHuKJaW YYyH MarHUTIAHH LI 1d

arpu uu3urFuaan doitaasanuaain (4- uaosa). g
Macaananaap

130. XaBona typrau y3yuaurd 10 m Gyarad yTrasriu-
Aan kyuu 200 A 'Oyaran tok yrMoxaa. llly yTka3aruura #
MarHuTaBHil MaiilOH Kaunaail kyu OWJIaH TaLCHP KHJAAAH?
Maitaouundr kyuaanrananrs 800 A/’ P

131. MarautasBuit MaitJOHHUHT Kyuaadarananry 2250 A/m ,
6yaranaa ((eppoMarHeTHKIArH MarHMTasHil HHAY KI5
0,5 T 6yaca, wmy d¢eppoMarHeTHKHUHr alCOMIOT MarHH-
TaBHil KHPHTYBYAHJHWIH Kaujaaid Oyaaau?

132. 131- macaaa waptira kypa ¢dEeppoOMArHETHKHHHE 0y
HUCOMH MArHHTABHIT KHPHTYBYAHJIMIHHM XHCOOJAHT. i {

133. Uuaykuusacu 0,15 T 6Varan maruuTasuiit Maiigonra O
JKOMJAWTHPHATAH 2 M Y3YHJAHKAArH TOKAH yTkasruura 3 H
KyU TabCHP KHAZAH. YTKA3rHUAArH TOK KYUHHH aHHKJIAHT. TO

134, MarnuraBuit MafaoHga  Kkoilaawran  y3yHJIHCH aH
1 M 6yaran YTKA3rHUHHHT MarHHTaBui MaHJA0OH HHAYKUHACH
KATTaJAHIHHH TONMHT. By YTKastuuHuur kapwuanry 10 O,

yud E=50 B Ba Ry~ 0 Gyaran manbara y.jarasja yura 0)

0,5 H Kyu TabCHp Kuaamau. T4
135. B=0,1 T yTkasruyuuHT KYHAAAAHT KECHM 103U a

2 MM, }?T}(aamqra 0,5 H kyu Tavcup guaaau. Maruurasnii K¢

MafloHra XXOHAAaWTHPUATAH wy YTKa3rHYHHHT Y3YHJIHIH

KaHua? Ol

136. Kyunanaur xecusm io3u 2.10—* M? 6¥aran y3axkagarn 0}
MarHuTaBuil OKHUMHH aHHKJIAHr. MarHutagnii HHAYKUHSA
0,8 T.

137. DaeKTpPOTeXHHKABHil NyaaTAaH KuJaAuHrail ysakia
maruutaBuil maitpon kyuaadrawaurd 2000 A/m. Arap Oy 0}
y3ak 2:10—° B6 marHuTaBHii OKHM YTkadca, YHHHL KVH-

JlasaHr Kecum 103d Kanaai? (Kypcarma: 4- naopana ke.- 0
THPHJATAH MArHUTJAAHHIL 3TPH YH3HFHJAAl (ofiiaadHUHT.) TC

138. deppomaruut GPyCOK MarHUTaBuil MAHAOHTA KHPH- _

‘THATAHA4 YHA4rH MArHHTaBHi MHAYKUMA XyALH LWIYHAA F

‘MafiJA0OH KYUYJAHTAHJHTHHHHI XaBOJAd XOCHJ KHJAraH MarHi-

! By naparpadaa Tokam ¥rkasruura TabucHp KitAaAuram  Kyuin K
AHHKJawaa MarHutTaBmi Mﬂllﬂolilllﬂ“‘ K}"l tlH:img‘lapma \'T]\a.ﬂ"li‘l IIE]J-
NeHANKYAAP Kollrawran ge6 xncobaawr.
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it muuayxkuusacuaan 500 mapra karra O6y.aau. bBpycok
-|pJ1aHraH MaTepHaJ HHHT a0COJIIOT MATHHTABHH KHPHTYB-
THCH Kanyara TeHr?

11- §. TOKHHHI MATHUTABHIH TABCHPH.
ACMJIAPHHHI MATHHUTJIAHHLIUH. 2JIEKTPOMATHHTIIAP

773y TVEpi Vrxasruuwian / Tok YTaéTraHaa yHHHr aT-
¥40ard MariuTasiit Maillod KyUJaHrauiury Kyiduaarura

‘.

Il
H v g (29)
2=z 1,
ma [, — yTxkasdruy Yxuiaan (Gpas’soHHHr MarHutaBuil Mail-
KyuJanrauJury usganaérran HyKracdravua Oy.arad ma-
a, M.
’, TOKA4 VTKasruura mnapannen pasuwaa yraérran [
mH YTKasruura tabeHp KuaaérraH £, Kyu gylungaruua
KaaHaau:
Foo =8y, L[ H], (30)

ma B, — (asoHuHr GupnHYM YTKA3rHY KOHIAWCAH HYK-
114a MKKHHUYM YTKasrnuiaH yrtaérral TOK XOCHa KHJad-
AH MArHUTaBHIl MAIJIOH HHAYKuusicy; [ — napaJiea yrt-
CHYJAPHUHT Y3YH/UTH, M.

JAKKHHUN  YTKasruura Ttabeup Kuaaérran Fa  Kyu
WIHYM YTKasruura tabCcup Kuaaérran £y, Kyura Tesr
Mo, Kyiigaruua vpOogaganiIyg MY MKIIH:

poli /il 31
Pag=a=g1 at)
nal, — yTrkasruuaapHuHr YKJaapu opacsjaaru macoda, M.
Arap YTKa3ruyJgapAari TOKJAAPHUHE HYHAJIHLIM GHP XHJI
(cca, YTKasruuJjap y3apo TOPTHILAAH, arap yJaapiaru
MAPHHUHT HYHAIHWY Xap XuJa OyJaca, y3apo HTapiai.
w ypamra ara oy.arau uyyaramjiau / TOK yTramnga, uyJa-
Ja, MardHiTJIOBUM Kyu Xocus Oy.aaiu.

DACKTPOMATHUT XOCHA KusadéTran MaruuTaBHit MadJIOH
JIAHCAHJAHCHHHE Kyiiuaary GopMyajisH anHKJAalm MyM-

!

g

H=

I

(32)

T~
b
=

27



Oynaa /,-— MaTHHTaBHiI MaHAOH Ky4 YH3UFHHIHT ypraua
Y3YHJAHIH, M.

Bup xuHCAH MarHuTaBui 3amxup yuyn Owm KOHyHI
KyHHAaary KypHHRLITaA 3ra:

Tw &
D= Ry (33)
6yuna R, — 3auXHPHHHT MaruutaBuil kapuwumanru, 1/
/4
RM — m’ (3”

6yuaa [ — MAaruuT YTKa3rHy y3yHJAUrd, M; S — Maruut \T-
Ka3THYHHHT KEeCHM [03H, M7

OMm KOHyHHHHM OOlWIKaya KypHHHIIZA XaMm €3uwm MyM-
KHH:

Hl=Io. (35)

Marunt YTKa3rHYHHHC KeCHMH Ba Marepuaan Ou.1ill
(wy Guaan Gupra XaBo 3a30pH OYauwu Guaaun) Gup-0Oii-
puaan gapk Kuaysuu OGHp HeuTa yuacTKajapaaH noopaT
O6y/raH TapMOKJAaHMaras 3aHXHupP YuYH TVJa TOK KOHYHH
YMYMHH X041a KyYHHJaru KypuuHlira sra:

1@)=H1[1+H212+H313+ - .. +Hﬂ fn (36)
6yuna Iy, l,, l3, ..., l,— Maruurasii 3aHXWPHHHI Xap
KalCH yYaCTKaCUHUHT y3yHauru, M; My, H., Hy ... |, H,—
WY YYaCTKaJapPHUHT MAarHUTaBHil Ky4YJaHnrawJurd, A/m.

DJeKTPOMArHUT 3PUIIAAHTaH TOPTHWHIW Kyuu [ HH
Kyinaaru tagkpuounit gopmysa OyiiHya XHCOOaaW MyMKHH:

F—4-10° B* S, (37)

6yuna B — maruutaBuit uuaykuus, T, § — gyr6aapHuHT
KYHAANAHT KEeCHM 103H, M2

’ - Macananap

139. 10 A Tox kyuu oxaérrau yTkasruugan 0,5 M Ma-
codaza xaBojars MarHMTaBuil Mai/0H KYUJA2HTaHJAHTHHH
AHHKJIAHT, .

140. Oaaunru Macana wapriapura kypa yma HyKTa-
Jlard MarHUTaBHA MHAYKUHA KAaTTaJAHTHHH XHCOOJAHT.

141. Toxau yTrasruygau 20 M macodana, XaBozga mar-
HHTaBUIl HHAYKUMA KaTTaauru '2-10—7 T ra teur. YTkas-
THYAArH TOK KaTTaJHCHHH TOIHHT.
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142, TenepaTopaaH HKKHTA napaJje. wHHasap GyiHua
arpy3akaira 1000 A Tok kyuu oxaau. lllnuanapra tancup
aaaauran kyuaap 10 H o nanm owmacaurn yuyH yJaapHu
np-0upnjian Kamjpail macodajna KoONAWTHPHULL  JIO3HM?
.ap Kailcn wunannir ysysaurn 20 .

143. ZKuaanapu oup-oupnga [, = 10 mm opaaukia Typ-
1 HKKH akaaan kaoeazan 200 A Tok kyun yrca (CHM-
Np OpacHAari H30JsHHSIHHHE MATHHTABHIT KHPHTYBYaH/IH-
it e, ra Tenr jged Nucob.aanr), my HKKi Kuaa kabeqb
FPFrOWME KOOUFHHNHT Xap Onp MeTpura Kawiaii Oy3yBuH
S OITAH TaBCHD KHAHIWIIHY aHHK/IaHT .

144, Bup-Gupura 3uy yTKasuJaraH Jak OHIaH H30ALHA=
WHIaH HKKH CHMHHHI Nap OHpHJIaH KaHaall MaKCcHMaJ TOK
TKa3H MYMKHH (YTKasruugapiard TOKJap Ba yJapHHHT
Cuaaduaaps xam oup Xua)? DyHaa Jgak H30JsIHSIHHHD
poannadra 0,01 MM, YTkasrnuaapHuur xap OWp meTpHaa
nap opaciaara Gocum kywu 150 H man owmacaurn ie-
nK. = l.

145 Arap 100 ypamau raarakzaan 15 A Tok Kyuu oxca,
ArHUTaBHIl MafJOH Ky4 YH3HFHHHHT YpTaua Y3YHJHTH
va 2 M Gyaca, wy FaaTak XoCuJa KHJIaAHWran MarHMTaBHH
NIA0H KYUJauranJurHHe aHuKJIaHr.

146. 1000 ypamuau raatakuuur uysaramura 27 B noumuii
yrunanun Kydnaran. Arap ramiakunHr gapuwnaury 20 Oum
‘’J1ca, YHHHT MArHHTJOBYH KYy4YH Kanua Oyaaan?

147. Arap 50 ypamau FaJTaK XOCHJ KHJaaUraH MarHuT-
weun Kyuun 150 A, raarakaarn CHMHHHL KeCHM 103H 3ca

Mm? OVJica, FaaraK CHMHJAArd TOKHMHL 3HUWJIHCIL KaHaaH
v au?

148. Arap 3/eKTPOT@XHHKAaBHIl NyJaTAaH KHJIHHral
KA KYPHHMIIMAArH Y3akxa ypasaran wyaramja 250 ypam
/aca, yuagaH 1 A TOK Kyun yTca, Y3akHHHT Ypraya ada-
atpu 0,1 M Gysca, wy y3akaa MardHd4TaBHil HHLYKUHA
unua 6yaanu? (Kypcarma: 4- uaosaja KeJATHPHJACAH Mar-
ATJIAHKMII 3TPH YH3HFHAAH (OiinalaHHHT.)

149. I0Kopuaarn macasnaHn ysaxk a) uysinaad; 6) ygyi-
W nysatjan KHJAMHTAH XO0JJap YuyH eUHHT.

150. Arap saextpomaruur uyaramu 500 ypam Gyuca,
/'U YH3NFHHHHT Ypraua yYyHJHrH 2 M, Y3aKHHur KyHpaa-
L HP kecum 103n 0,25 Mm%, ¥3akagard MarHuTaBHil  OKHM
45 BG Gyaca, wy 3/eKTPOMATHMT 4YyJFAMHAAH Kanaad
) K yTaan? ¥Y3aK 3JeKTPOTeXHHKaBHIl NMyJaaTAaH KHJIHHCaH
-- HJOBAra xapasir).
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151. MaruutT YTKasrHYHHHT KYHAAJaHT KeCHM 103H
0,02 m?, y3yuanru 0,05 M, uucOHil MarHUTaBHil KHPHTYB-
yanaury 2000, MarHuT YTKA3THYHHHT MArHHTaBHH KapLiH-
JIMTHHH aHHKJaHT, )

152. Ypraua aiinana ysywmurn 0,3 M_Ba KyHAaJaHT
kecumu 0,00 1m? G¥aran ToponAas MaruuT yTkasruuaa 1 mu
Y3yHJAHKAA 3a30p GOp. Arap MaHa Wy MarHir yTKasriutiia
10 A TOK okca, MaTHHT YTKa3rHujard MarHuTaBHH OKHM
1,6-10—? B, maruuT yTkasruy Tafiépaanradn Mmerepnad-
HHHT a0CO/II0T MarHHTABHH KUPHTYBYAHJAUTH 1, = 10:“* I'/m
6ysca, MarHuT yTKa3ruu YyJFAMHra Heua ypam ypaJjran
(11--pacwm, a)? .

o 73

11- pacu, @ — 152- macanara onn; 6 — 153- wmacanara ong

153%. D.eKkTpOTeXHHKaBHIi NYJaTAAH KWAHHTAH TYFpH
Oypyak/Ju MarHUT YTKAa3rH4 3a30PHAATH KYUYJAHTAHIHKHH
anukaanr (11- pacm, 6). YHuHr Yyayamaapn Kyiinaaruua:
a=0,11 M; 5=0,06 M, ¢=0,01 M, ¢=2 mMm. V3akaa
MarunTaBuii MaiioH Kkyuaaurawaurn 2-10° A/m, uyyaram
XOCHJ KHJIAE€TraH MarHHT/IOBYH Kyu 3ca /@ = 3,32-10° A.

154. IOKopuaarin wmacana wapTIapura - Kypa MarauT
YTKA3rHY1aru MarHuTaBHil OKHM KaTTAJIHTHHH XNHCOGJAHT.
MarsuuT YTKasTHUHHHT KYHAaaaHT KeCcHM 1031 S = 10—1 \2,

155. Arap uyaraMHUHT MarHuT10BYH kyuu 500 A, mar-
HHT YTKAa3rHYHHHT MArHMTaBWH Kapwuwaurk 25-10° 1T
Gy.sca, Gepk MarHMT YTKAasruyjgaH KaHaail MAarHWTABHII
OKHM yTaau?

156. Arap ¢deppomarHuTaBHii MarHHWT YTKasrHyaa mar-
HHTJOBYH KYUYHH Y3rapTHpMaciaH XaBO 3a30p ouHJaca,
MarHHT YTKa3ruyjard MAarHuTaBHii OKHM KaHJail yara-
paau?
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157*%. MynTta3am yuOypuakHHHT yuJapH/aa yuTa napa.-
Jeqa YTKasriny OKoiMamTHpuATaH, YTKa3ruujaap yKJaapu
opacuaari macoda 0,2 M. YTkasrnuaapaars TOokJgap Gup
TOMOHTa iiVHaaran 6yaud, Moc paBumaa [/, =950 A, [,=
=/, =20 A ra Teur. Arap VTKa3ruuJapHWUHI Y3YHJHK-
aapu 1 m nan 6yauG, = 1 OYaca, xap Kaiicu yTkasruura
TABLCHP KiaaéTral KyuHW aHlKJ/aHT.

158. Arap TakacumoH 3JeKTPOMATHHTHHHT HKKaJia KyT-
OuHnHr kynjanaur xkecum 103u 0,012 M?, MarHHTaBuit HH-
aykuusicn sca 0,5 T Oyaca, wmy MarHHuT KaHjaaid Kyura
SPHLLAIN?

159. Arap 3JeKTPOMAarHHTHHHr KytOJaapu OuJaadH Top-
THaaC¢Tran (geppomarunt OpyCoK (3JCKTPOMATHHT SIKOpPH
€éxkn kyTtapuaaéTran 10K) opacuaard 3asop KHYpaHTHpHJI-
ramja 3JeKTPOMAaruuT XOCWJ KuaaéTraH Kyu Kaupait y3ra-
pajau?

160. DaexrpomMaruuT KyTOJapH Ba SIKOPb OPacHAAru
sazop [y, = 10 MM Oyaranaa toprumwdm kyuu 10 H. Arap
9@ KTPOMATHHTAATH TOKHH y3rapTupmaii, 3a3op [y, =1 MM
ra ysraptupmnJaca, TOPTHIIHII KyuM KaHua Oyaagu? SIkop-
HHHT Ba MAr"uT YTKA3rHYHHHT MAarHHTaBHIl KapLIHJAHTHHH
xucaOra oaManr,

161. 152- macaaa wapraapuaan ¢oiigananuG Topomaan
V3aKHHUHT 33a30pHHH KaMmaiiTHpHLITa HHTHAAETraH KY4YHH
aHuK.Jaaur,

162. a) nounmuit maruutaap; 6) sN€KTPOMArHHT.Iap Taiiép-
Jauijla  HujaTHJaajural  nyJaatJapHuir Mariutasuil  xa-
pakTepHCTHKaaapu OHp-Onpuaan xaniaii apx Kujaanu?

163. Huma yuyn ¢eppomMarsuT matepHanjapiaH KHJAHH=
ral AOMMHII MaruutJjapra 3ap0 OuwJaaH ypuJarasaa &Eku
KYUJH KH3JHPHJATAHAA MAarHHTCH3JaHHO KoJaau? .

164. [Kyucn3 marunTaBuil mMaiiaonza COByKJaiinH MNpo-
KaTKa KIWIHHTaH NyJaaT Ba MCCHKJANHH NpoOKaTKa KHJHH-
rai nyJaTHHHT MArHHTJAHHMIL 3FPH YH3HFH HuMa OuJaH
apg Kuaaan?

12- §. QJEKTPOMATHHUTABHI1 MHAYKLMSL.
Y3HHAYKIHS 3. 10. K. MHIYKTUBIHK -

- VTKasruu MarHHTABHIi Manaona xapakartJaHTHPHJATaH-
Ja MHAYKUHSA 3. 10, K. XOCHA Oy.najiu:

E=Blv sina (38)
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‘OyHaa E — HHAYKUHS 3. 10. K, B, B — MaruuTaBuil HHAYK -
1uus, T; v — YTKA3THUHHHT XapaxkaT/JaHHLI Te3/JHIH, M/CeK;
‘0 — MANJIOHHHHT MarHHTaBUH Ky4 YH3HKJIAPH (1yHAJIHLIH
OM/aH YTKA3THYHHHT Xapakar iiyHaJuuu opacuiary o6yp-
yak. Arap yTKasrH4 MarHHTaBHil Kyd uH3HKJap HYHaAJH-
IIHra nepneHaAMKyJasp XapakaTJaaHuca, yHAa OJAHHTH (op-
MyJia KYWHJAru KYPUHHIIHH OJ1aJH:

E = Blv. (39)

Munykuuanairad 3. 10. K. HUHC {iyHaadumn YHT Ky
KouaacH OyitHua aHHKJaHAIH.

Arap Ky3raamac uyJaraMm >KOHJaWIraH MarHHTaBHil Maii-
JIOH y3rapca, uyJraMm/ia HHAYKIHS 3. 10. K XOCHJ Oyaaau.
Bynna wHayxkuuasaHraH 3. 10. K. OKHMHJIALIYyBYAHJIHK
TEe3JIHFTHHHHT Y3TapHIUHra TeHT (OKHM a1y BYaH/IHK Te3/1H-
TH TEeKHMC y3rapaau el ¢apas KHanHagH).

AT Ao
E=—%, V= dw, avin L= — w47 (40)
‘oynna AD — marHuTaBHii OKUMHHHT Y3rapumu, Bo; Af —
MarHHTaBHi OKHMM Yy3rapraH BaKT OpPaJufFH, CEK; W — Fa.j-

TAKHWHT ypaMJaapH COHH.
Y3rapyByaH MarHuTasHil MaiiJOHra XOIiJaulTHPHJIran

‘FAJTaKHHHT OWTTA ypamujaard, WYHHHTJAEK, sIKKa YTKas-
ruujarid 3. 10. K. MarHHTaBHii OKHMHHHT Y3rapuul Te3/H-

THra TeHr OyJiajH:
Ad
By (41)
Arap uyaramjaH y3rapyBuaH TOK OKCa, Y X0.//1a uyJ-
FaM aTtpoduiaa y3rapyByaH MarHHTaBHil MaimxoH XocHJ 0Y-
Jagu, 6y ¥3 HaBOatuaa yyJaraMaa 3. 10. K. XO0CHJI OyJau-
wura o6 KeJaad, Maskyp XoJjga YHH Y3HHYKUHS
3. 10. K. AeiinJaAH. Y3HHAYKIHA. 3. 10. K. HUHI KATTAJUTH
yyJFaMJard TOKHHHT V3rapHul Te3/quTHra Ba YyJAFaMHHHD
HHAYKTHBJUTUTra GOFIHK:
Al
E =—L 58] (42)

‘6yHna L — uyJFaMHHHT HHAYKTHBAHTH, [; Al — yyaramaa-
TH TOKHHMHT Yy3rapuiuu, A; Af— uysaramaaru Tok y3raprat

BaKT OpAaJIHFH, CEeK,
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UyaFaMHHHT  BHJIYKTHBJHTH  KYilHaaru (1)0[.)!.{};:131121}!
XHCOO/A0 YHKIPHJAHIIH MYMKHH:

L=2 (43)
oynaa d — ypavaap conn w Oyaran uyyaramiaau / Tok yT-
ramja uyJaranM XOCHJ KHAaCTran MarHuTaBHi OKHM, BG.

Flkkira uyaraMm wynaail Koilviaranky, YHUHT OHPHH-
il uyaraMuuuur (éxkpn OHp KHCMHHIHT) MAarHHTABHIT OKHME
HKKHHYII UyJFaMra Knpca, y XOJia OHUPHHUM Uy/aFamAaru
TOKHH Y3rapruprania HKKHHUM 4yJaFamMaa 3. 0. K HHAYK-

L ATaNa N, YHHE Y¥3apo HHAYKUHA 3. 1o, K. E. = ned ara-
JIa M
i Al
f:'p, = LJ\\;_\T (B, (44)

Ooyuaa Al, — Gupunuu uyaramaard TOKHHHr Af BagTaa V3-
rapuwn, L, — ¥3apo MHAYKTHBAHK, [,

Yaapo unaykrtnpank L, OupuHud L, Ba HKKuuum L,
UYJFAMJAPHUHT HHAYKTHBJNIHIA Ba FajATakJap OpacHiard
OOFIaHUIL KOI(PPHLLICHTH Rgop P OOFINK. BOFaHMIL KO-
¢guunenTt 6Hp  FAATAK  MArHHTABHIT OKHMHHHHT  Kanmai
KHCMH MKKHHYH FAJTAKHHUT YpaMJapH HuHra KHPHUIHHH
Kypcaraji:

Ly=rFeory/ L, L,. (45)

MuaykTtus OOFMAHHILIM KETMa-KET YJAHMaH HKKH 4yJ/a-
FAMHHHI 3KBHBAJIEHT HHAYKTHBJWUIH KYIHAarkura TeHr:

Lakn == Ll " L'.! = QLM (46)

Uy aramaapaarid TOK 4yJAFAMJAPHHHHC OoOulHra nucoa-
Tan Gup Xxua iiyHaarauwia ¢opMmyaaga , " Hwopa oJu-
HaZM;, TOKJAAPHWHHT (iyHaJHIUN KapaMma-gKaplud OyJaraHaa
dopmysnana , — " HwWopa OJHHALH.

* MaruuTaBHit Maitonaard YTKasrHura TabLCHP KHAYBUH
Kyu KyBBaT/1ap Oajaucs yuyn €awaran gKyduaars wupoaa-
JaH aHMKJaHalM:

Fo— Ul + I'R (47)

6ynna Fv — ymymuii MexanukaBuit xyssar, Br; Ul — nar-
pyskara Gepuaaérrax ¢oiizaau s.1ektp xyesat, Br; 'R —
YTKasrHUAHHT KH3uwura capd Gysnaérrad Kyssar, B,.
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Macadaanap

165. Y3yuauru 3 M Gyaran YTKasrny GHP MKHHCJIH Mar-
HUTABHI1 MailloHAa MarHHTaBHW KyY YH3HKJIapra nepneH-
JHKYJAsIp paBulIaa 3 M/CeK Te3/aMK OMJIaH TeKHC Xapakar-
JAaHMOKAa. MaiilOHHHHT MarHuTaBHIil NHAYKIHA KaTTaJHTH
0,2 T. ¥YTkasruu yuaapuaa XOCHJA OyJjaauran 3. 10. K.
KaTTaJMIrHHH aHHKJaHT,

166. Yayuaurun 10 M Gyaran YTKasrnmuHu MaiJOHHHHT
Ky4 uu3HKJaapura nepneniankyasp papuwna 20 m/cex Tes-
JUK OMaaH xapakataautupranna 15 B 3. 10. K. yocua Oy.a-
ca, NaB0/a MAarHMTaBHi Maiaon KyuJaurawjHrd KaHua
Oy AHIUHHH AHHKJAHT.

167. Ytrkasruunu nHaykuuscn 1 T Gy.arau marHHTaBHii
maiinonna 100 m/cex Te3nuk OGuaan NapakaT/aHTHpraHaan
12 B 3. 10. k. xX0cHa Gyaaau. YTKadruu ityHaaumu GHAAH
Maiigon Kyu ynsmugJaapu opacnaard Oypuak 30° ra Temnr.
Ly yTkasruuy y3yHJIHTHHH aHHKJAHT.

168. Kanoraapunuur yayuanrua 20 m Gyaran camMoaér
ropusonTaJs papnwaa 1800 km/coaTt Te3/nHK GHJAAH YUMOK-
Ja. Arap KaHOTJapHHHHT Y4JapH OpacHIard NOTEHLHA.T-
aap ¢gapku 0,5 B Gyaca, epuuur wmarautaBuil  MaiinoH
HHAYKILHACH BEePTHKAJ TALIKHJ 3TYBYHCH KaHua O JINILIHHH
AHHKJIAHT.

169. Y3yHauru [ 6yaran YTKasruuHig MHHAYKUHACH B
G¥araH Gnp AHHCJAH MarHWTaBHil MaiifoHaa 5 M/cex Tes-
JHK OHJaH  XapakaTJaHTHPHUJrania YHUNT — yu/iapnia
0,3 B notenunanaap dapkn xocua Gyanu. Mana wy y'r-
Ka3ruyHH pHaykuusica B=1 T Oyaran maruutaBuii Mmaii-
aouaa 10 m/cex Te3auk GHAAH XapakaTJaHTHPHJraHaa no-
TeHuuaanap ¢apku 0,5 B 6yaau. Xap HKKH Xoaaa Xam
MarHHTaBHil  MAZAOHHHHI Ky4Y 4H3HK.J1apura HucOaTaH
YTKasrHYHNHT XapakaTH OHDP XHJL. Maﬁgoummr MarHHTa-
BHIi MHAYKUHsACH B; HH aHuKJaaHr.

170. VTkasruy yuaapnaaru no*renunan.nap ¢apxu 10 B
Gy MWK y4yyH YHH TaKaCHMOH MarHuT KyTOJapH OpPacHAaru
dasona kawaail Te3 MKAAa XapaKaTAAHTHPHIL Kepak? YT-
KasrHYHHUHT aKTHB y3yHauru 1 M, a=90°, KyTG.1ap opac-
Jard MarHuTaBHii MHAYKuHs O 25 T.

171. ¥pamaap coun 50 6y.nraH uyJFaM HYHra y3rapys-
YaH MmaruwuTaBMit Maiilon kupaau. Arap ranraxkaa 100 B
3. 10. K. XocHa Gysca, MAarHuTaBHil OKHMHHUHIr ¥3rapuil
TE3JIMTH KaHjan?
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172. 40 ypamzaain ndopar §y.raH 4y aFaMHIHT yuaapuaa
10 cex nasomuaa U =95B noumuit morenumnasiap ¢apgu
TyTo Typuaaan. Iy BakT nunaa MarHuTaBuii OKHMHHHT
OPTHUINHH AHHKJIAHT.

173. DaexrpomaruuTt KyToaapn opachra 103 0,025 m?
Ba xapwnaurn 0,1 Oy 6¥aran KHcKa TYTalUTHPHATAH XaJKa
VPAM KOILIAWTHPHAran, DJAeKTPOMATHHT VYJaHrasiaa HH-
aykunua 0,5 T wniivarra etHwH yyyH ketran Bakt 0,1
cer Oyaca, ypam MarHHTaBHH MaiJoH/a Typca Ba YHHHT
TEKHCIrH MAarHuTaBuii Kyd UYH3HKJAapra nepne’Haukyasp
OyJca, KicKa TyTawTiHpHAraH ypamaaH Kadaait TOK YTaau,

174, Arap Harpy3kaHuur OHpPOp KaplIHJIHTHTA yJaHrat
2AHIKHP UVJAFAMII HUHra JOHMHH Te3JHK OHJaH y3rapys-
YaH MarmuTtaBHii OKHM KHPCA, WY 4YyJaFaMia TOKHHHT y3-
rapiiu xapaxkrepu gaumnait 6yaann?

175. Arap marunTaauran CTEPKeHHH 4y AraM opacHAaH
VTRasuw MyMKHH OyJaca, wy CTEePXKEHHHHT IIHMOJHE Ba
KanyOuit KyTOJapHHN KaHAail aHWKJaall Kepak?

176. Uyaramunuar uaayxtusaurn 5 M, uyaramparu
10K 3ca 2-107% AJ/cexk Teszauk OusaH Texkuc opraau. Ly
uyarasaari Y3uHAYKUHS 9. 10. K HH aHHKJaHT.

177. L uHAYKTHBJAMKKA 3ra Oyaran uyJaramMaa TOKHHHD
Varapuur xapakTepHuu: a) V3UHAYKUHA 3. 10, K. AOHMIIT
Ba £ ra Teur; 0) £ Hudr gniiMatdra OOFJMHK paBHLILa
BAKT VTHIUN GuaaH V3UHAYKIHS 3. 10. K. opTraH; B) £
HHIT KuiiMartira OOFJaMK  paBHwia BakT  yruwua OHJIaH
V3UHYKIHS 3. 10. K. KaMmaiiran XoJaJsap yuyu rpaduk pa-
BHLLIAA TACBHP.JIAHT. -

178. YUyaramMHUHT HHAYKTHBJHICH ypamJap coHura OOF-
JHKJHTHHH HCOOTJIaHr.

179. Arap uyaranm yuaapura 2-10—* cexk jpaBommuaa
100 B kyuwaauuuw iyiimaca, Wy 4yJaraM HUHMra KHpPaIHraH
MarHuTaBnit OKHM KaHaait xuiimatra 3spuwanu? UYyJaram-
naru ypamaap coun 50, uyaramMuuur xapuuaurua R =0 Ba
IWYHUHT YYYH KVAHJAraH KyuyJaHuwl Y3HHAYKOUS 3. 10. K.
OHJaH MyBO3aHaTJAaliaal, s'LHH Maskyp xoa yuyn U=
= £ =100 B,

180. 179- macana wapraapuaan  ¢oiigananunG, 4yJaraMm
ypaaran MarHuT YTKA3rHu/jard HHAYKUHS KHiIMaTHHH aHHK-
JaHr. MarHUT VTKA3rHYHHHT  KYHJ/JaHT KeCHM 103H 2-
-10 =2 M2

181. MaruuTt yTKasruura ypajaran uyJaramra KyHuarad
50 B noumuit xyuaauuwr 0,1 cex naBOMHAA MArHHT yTKa3-
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-riuna uspaykuust optuwk 0,1 T aan  karra 6GYVJamacaurH
VUYH 4V.IFAV1a KaHda ypam Oyanui kepak? Maruur yT-
Ka3ruuHuur Kkvuiagadr kecum o3n 0,1 M7 FaaTak xapum-
JHTHHY X1COOra OJIMaHT.

182. Arap 1000 ypamra sra Gyaran uyaramzaa 0,1 A
TOk Kyuu P = 5.10—7 BO mMarHuTaBuit 0KHM XOCHJ KitJca,
4y AraMHMHT HHAYKTHBJAHCH Kawezaail oy.aaan?

183. Bup uyaramuuur uHaykrupaurn L, =02 I', nk-
KHHUYH UYJFAMHMHT uHaykrtusaara L, =08 I', uyaramaap
opacuaari O6or1aHHw ko3dduuuentn £ = 0,5. Uyararaap-
Jard TOKJAPHHHr fiYHaAdHd OHP XHJa Ba KapaMa-gapuf

COV.araH Xo.a1ap yuyH uyyJrFamMJap KeTMa-Ker yJjaHras/jard
HHAYKTHBIHKHH aHWKJIAHT.

184. Yyaramaapuuur wuayxrusanri L, =4.10—2 T pa
L,=10—*T, y3apo wunaykrusaurd sca L, =5 ml. Iy
HKKH MYJFaM opacujaruy OoraaHdwr Kodpduuuentii HHMa-
ra TeHr?

185. Arap wuHaykruBanxaapn L, =2 u[ Ba L, =
= 12,5 M Oy.1ran yyaramaap KeTsma-KeT YyJaHnradnia Ba
TOKJAPHHHT AVHAAUW OHp Xua OyJaraHjd 3KBHBAJIEHT
HHAVKTHBaUrH 17 M7 Oy.aca, uwyaramaap opacuiaru  OOF-
JdaHuul KoappuuuenTn Kanai?

186. Yyarasmaap opaciaarn Goraanuin  kodhduuuentn
Rgor = 0,8, OHTTA YyIFaMHHHT HHYKTHBIHCH 0,5 . Arap
y3apo HHAYKTHBTiK L, = 0,1 I' Oyaca, HKKuiud Uy raM-
HHHT HHJAYKTHBJNTH KaHaaii?

187. Arap Gup uyarasiary Tok 0,1 cex jgasomuzga 2A
ra TEKHC Y3rapTHpHArauid, HKKHHUK YyJFaMuiur xap oup
ypamuaa 0,03 B 3. 0. k. mnaykunustiauca, Xap OHPHHHHT
ypamu 100 Ttanan Gyarad HKKHTa Uy aFaMHHHC Y3apo HH-
Jy KTHBJHTH KaHjiaii?

188. Faaraknaru y3r.pmac Tok karra Oy.Jaramaa faJa-
TAKHHHT KHCMa/JapHIard KHCKa TyTawHwl XaBpauMH €Ku
3aHXHPHHHT Y3HJAHLLH XaB@JiMH.

189. MaruuTaBuii MaiioHl1a XapakaTJiaHA8TraH KapuiH-
auri 0,1 Om OGyaraun VyrTkasruura yJauraln pe3HCTOPAA
0,2 A TOK Kyuu oOKanu. Arap pPe3HCTOPHHHT KapLUIHJHCH
10 Om OYyaca, HHAYKUHKSAAAHAAHIAH 3. 10, K. HH aHHKJaHT.

190. YTkasruu marunTaBuii Mmajinonna 20 M/CeK Te3/HK
GusaH XapakaTtaaHtupuaca, xapwuaury 150 Om Gy.aran
tawKH Harpy3kaza 0,3 A Tok yraad. YTKasruyra Kaunan
Ky4 TaBCHP KHJAAAH? YTKA3rHMY Ba YJAOBYH CHMJIAPHHHT
KaplHJAHCHHH xHcoOra OJiMaHr.
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191, Marnurasnii Maiion1a Kyu UH3HKJIApH i1y HATH-
UINTa NepnenanKyaap pasHWAa Y3YHAMCH 2 M OyJaraH
VTrasrunu xapaxkaraalivorkna. Oa1dnri Macana wapraapyra
KVpa 1wy MailoH HH Y KIHACHHH aHHKJIAHT,

192, Maruut xvrda:pn opacuaaru (pasonan depk gep-
POMATHUT XaJKa Tyuluoigia. Bynjia NaJKa OFHPJAHK Ky 4H
Te3Jgannmn 6HJaH XapaKaT.1:HAAHNMK?

193. Yaynauru 0.5 v Ba gapmunanrd 20 Om Gy.aran
vrrasruu R, == 0; £ =05 B au manbara ysanrau. [lacr-
Ja0 yTKasrud xapakatidanaérran 3au, cyurpa GHpop BakT-
gan keitnn 30 M/CeK Te3auK oqiH. Arap MarHHNTaBHil Maii-
Jgon npaykuuscn kamadairn 0,1 T 6¥.aca, wy BagkTt Huuaa
TOK HEYa Mapra Kamesii?

194, Arap yrkasrunura 10 B Tawkn Kyuaanudi Oepu.-
Ca, MarHuTapBuii mMaiijlonla xapaxkatsnaHaérran wy YyTKa3s-
ruuia KyesaT cap@H Kanua oyaaan? Y TKa3arHUYHHHI Kap-
wiaanry 5 Owm, axc 9, 10, k. 8 B.



IV BODb
V3rAPYBUYAH TOK

13- §. ACOCHI1 XAPAKTEPHCTHKAJIAP BA
[MAPAMETPIJIAP

YarapyBuan Tok Ba y3rapyBuaH Ky4.TaHHIUI KYIHAArH
KOHYHJap OyHHua y3rapajiH:

i =1, sin (ot 4+ 0,); (48)
it = Um sin (‘-’Jt + t:!Jll)s

OyHAa i Ba it — BaKTHHHT HCTaJ/iraH MOMEHTHAa TOK Ba Kyu-
JIAHUIIHUHT OHHIT KnitmaTtu; /,, Ba U, — TOK Ba Ky4J/JaHHILI-

HHHI MakcHMmaJj (aMnJauTyAaBHit) KuiimatH; 7 — CHHYCOH-
Aan GyHKuusi  paspH; ¢, Ba ¢, —TOK Ba KYYJaHHLI-
HHHI' OowJaHFHY (pasasiapH; ® — Gypuak 4acroTa, paj/cex.

Texnukana xam wacrora TywyHuacu f[[u] maexys
6y/HG, y y3rapyBuaH TOK Ba GKH KyuyJlaHUIHHHT | cek

Aar" JaBpJiap COHHHH HOmanaiiu:
| 1
f=x=. (49)

Bypuak yactora Ba J uacrora ypracuaa Ky#iuaaru Gorsa-
HHILI MaBxyn:

® = 2xf, (50)

,Bnp?:ileapl::;?izj;{a&qa THH;{I{I{OE‘ABP.ILQ 5’;3£apquaH TOKHH Tac-
e o BaKT YKH KHJIuG opauHara YKHAaH
Lo 3 - pacuM, a), XHcobuawapaa aca yJayam-
3 iﬂuﬂﬂﬁ O/MHHanu (12- pacw, 0).
i T:;ggﬁgigmyarapyuaqaﬂ KaTTANHKHH BEKTOP KYpHHH-
286 omaran L Kyaah. By BexTopHuur Y3YHJ/INTH TaH-
JHatHIY - e GLgTaG,aa AMIIMTY NaBHiT KHiiMaTurg TEHT,
NACTOTam T oy WJIaHFHY  (hasara TYFPH KeJagwy. Bup
b Hycounpan KaTTa/Mukaapuuy TaCBHPJIOBYH

Hp Heyrg BEKT T r
KTOpJia ¥
] p PHHHP HHFHHIHCH BekK Op Aaua PamMma
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12- pacym. ¥Yarapypuan TOK:

a — pakT Onpaurnaa, 0 — paanania
Macananap

195. Huma yuyH y3rapyBuaH TOKHHHT CaHOAT TapMo-
FUTA YyJaHrapl u4yrJaHMma JaMmna JAdmijaamMacial TeKuc
éHauu?

196. Ppes3asoBui CTAHOK WMHHACIHHHHT aHJIaHIIUH MAD-
JYM TE3/HKKa eTraHjga yHd OJJWil uyFjaanma Jjasmmna OH-
JaH éputraHaa winiHHAeJHHUHr aiislanaéTraHd ce3uJMail
kosaau. Ly xomucaHu TYWYHTHPIHT.

197. 1,=0,1 A;0,3A; 0,5 A na uacroracu 50 ' 6y.arax
y3rapyBuaH TOK rpap)urHiu sicamr.

198. f,=50 l'y; fo =25 T'y; f;=100 'y na /,=0,5
A sy y3rapysuaH TOK rpad)MrHHH SICAHT.

199. Arap Oypuax uacrora 300 paxn/cexk O¥y.ca, y3ra-
PyBUaH TOKHHHI TeOpaHHLI MaBPHHH AHHKJAHT.

200. Arap BagTuuHT gacT1abKH MOMEGHTH/JA y3rapyBuaH
rokuunr ouuit xuitmatu 0,1 A, yHHHT MakcHMaJa KHHMAaTH
3ca 0,8 6yaca, wy TOKHHHr OowJaHFHY (pa3acH HHMara
TEHT?

201. Arap Bagtuunr gacraadoku mMomentnga Tok 0,4 A,
oowsnanruu azacu 3aca 30° Oy.aca, ysrapyBuaH TOKHHHT
MaKCHMAaJ KaTTaJHTHHH amHKJalr.

202%, Kyiupgary MKKHTAa CHHYCOMAAJ TOK/JIAPHHHT iH-
FUH/IMCHAAH HOOpaT y3rapyBuaH TOKIHHT rpaHrHHH sCaHT:

{,=0,3 sin 300t [A];
t,=0,1 sin (300t + ) [Al.

39



NRE Bowesne e pacsaap dapge 607 GYaran HKKHTa

SMON WY ol raaap £, 0.5 A sa f=30TWL HuHT
MOARCRIN WhoandORYE Yo ap Y isiaE TORERIT rpagurumn
\\..‘I'.i.
2R 4 O cex ma £, 0,2 cex 12 TOKJIADHHHT OHHA

AERQARROPR Vaapo renr oM, S srapyeyald TOKHEHT 3HT
NN NYOINGLTRLIT O, ”
200, Narapynwin Tok TapMorsiary Kydaanni i =63d

sin | 3148 -} _-_:)“;l Konyn Gyinua varapaan. Kyuiasnw-
T AMWINTY QBT KHiTMATHHM Ba YHHEHAT TeOpaHull Aab-
SHBIE NHCOOT,
200, Kvuwiannmmaapuunr y¥arapuu 5OHYH# OepHaras:
n, ==534 sin 314t[B];
u, =534 sin (314t + =) [B];
1, =534 sin (314 ¢ — =) [B].

VISPHHHT BakTra Goraugauk rpadnrusy (OHTTa KOOPAH-
:8T3 CHCTeMaaa) scanr Ba Oy KydJaHuwaap HHFIHLICHEN
TOMHHKT,

207. Y3rapysuan TokuuHr uwacrotacn 200 T'u. K¥wun
TUXK @MMIHTYaJapH opacH/laryd BaKT OpaJjHry HuMmara TEHr ?
__ 208. ¥3rapysuan-rokuuHr Gypuak yacroracu 314 paa/cex.
~ 3TEPYBYAH TOKHHHI 4aCTOTACHHH TONMHT.

209. Baktaunr f,=0; £, = IT T Ba £, = %— T MOMeH-

TEZZ XYyHuaards QyHKUHAJapra MOC KeJATraH BeKTOpJ/apHH
wzcmTabaa AcaHr: a) i =2 sin 314 £[A]; 6) i = sin (314¢+
—63) [A]; B) i=05 sin (3147 —30°) [A]; 1) i=15
sin (314 £ 5- 45°) [A]. _

210. ¥Trasruuaan yTaétran TOKJAAp OHMIl KHIiivaTJapH-
EEET aHaIMTHK Hdonaaapu Kyfiuaary KypuHHwra sra:

=/, sin(ot4-4; i,=1, sin(ot-+-d¢,). By yTKa3-
TEEIZrHM TOK HOATA TEeHr OYaMwM yuyyH ¢, Ba ¢. ¢asaaap

: 72
T
» 22D0

-

232D0 KaHjah OOFJaHMwAa GyaHiN Kepak?
*{‘le. Cunyconaan y3arapysuan Kyuaanuwap Kyiuaart

-SErazMaaap Ouaan udopanaHran:

u, =100 sin (628 ¢ + 30°) [B];
u, = 200 sin (628 £ + 60°) |B].

P /ivarpaMva €pjamuja KyuyJaHHUIJAPHHHT HHFHH-

=
o e s
1Y

.

’/4 24 OCPUAraH OHMIl KyuJaHWILIAD KaTTaJHKJIapH-
HAED Gapyura moc keara KyuY/JlauHLWJapHH TOMHHT.
4,




212 13- pacvwaa 0,1 7
A/Mm nacwitTadbaa  TypaH 5 1
3aHKHPJAAPIHIT TOK BCK-

|
¥

TopJaapn oOepuaran. Arap & o
0apuya TawkHa 3TYBuUHJIap : -
yuyH uyacrora OHp Xut Oy- ?"'// ‘2
an6, f=100 I'm Gyaca, 4

Y TOKJAapHHHT OHHIT K- '
Mataapn  TeHraaMaaapunn 13- pacs. 212- Macanara oni.
€3nHr,

213. Oaauurm macaaa wapruaan  doitnaaanud, Gapua
TAUIKILT 3TYBUMJAAPHUHT [IUFHIJHCHTA TYFPH KEJIraH TOK-
HIHT OHIit KHiiMaTHHI TOMNHHT,

14- §. Y3rAPYBUYAH TOKHHHI DJIEKTP 3AHXHUPH
KOHYHJIAPH

3?3rap3’atlari TOKHHHT XaKHKHII KHAMATH OuJall aMnJamg-
TY/JaBHil KuiMmaTH KyHujaaruua OOFJaHTaH:

) - 'Lz —0,707 1, (51)
14- pacmpa wnarpyska cudaruja yJgaHradH pe3ucropJau
(14- pacwm, a), xonaencatopau (14- pacm, 6) Ba HUAYKTHB
FaJaTaKJan 3HT OAAHI Y3rapyByaH TOK 3aHXHPH TAacBHp-
JaHras.

DJIeKTP SHEPrusiHH HCCHKJAHK 3HEPrusAra ailsiantupamu-
raH Nap Kaujait KypHJama peauctop O6y.a oaand. Dynaaii
KYPHJAMAHHHT KApPLWIHJAKCH aKTHB KapWHJAHK jael araaanu,
Oy 3aHXMp/aa TOKHHHI XakukKHil KuidmatH OM KOHYHIIIaH
AHHKJIaHAH:

u
I=Z. (52)
R c L
Vod 0 _ .

14- pacm. Iur oanuii yarapysuan TOK 3alHPH:
a — JKT.{B HIrpy3kaau, 0 — curuM HACPYIKAAH, 8 — NHAYKTHB HATPYIKAAH,
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YarapyByaH TOK 3aHXIDPHAArH KOHIEHCATOPHHHT Kap-
WHAMCH CHFHM KaTTaJqMrira pa y3rapyBuaH TOK 4acrora-

CHIa TeCcKapH NpPOMOPLHOHA GYJAraH CHFHM KapLIH/IHKKA
ara

X = == [On]. (53)

By 3amxkup yuyn Om xouyuu xyimgarn udojganan aHHK=
JIAHAH;

- 54
I=4. (54)

Kongencatopaa tabMuHAaI MaHGAHHITHT DHEPrHACH HC-
pod Gyamaiiau, y KOHIZeHCATOpHHM 3apsiJiamiga M/IacTHH-
Kaiap opacuja 3JeKTp MaWZOHHH XOCHJ KHJHura Kercd,
YHHHT paspaifanuuwinia siHa manGara xaiiragu. LLIyHuHT
YUyH V3rapyBuaH TOK YYyH KOHIEHCAaTOP peaxkTHB Kap-
wHIMkaaH uoopar. Koumencatopaa TOK KyuJsaHHIUAAH
90° onnuupa 6yaau.

YarapyBuaH TOK 3aHXXHPJAa HHAYKTHB FAJTAKHHHT KaP-
WIHJIHTH HHAYKTHBJAHK KaTTaJMrura Ba y3rapysuad TOK-
HHHT 4aCTOTACHra TYFPH NPOMOPLHOHA] OY./AraH HHIAYKTHB
KaplniauKKa ara

X, = oL [Oum]. (55)

By sauxup yuyn Om KOoHyHH Kyiugars KypHHHLITA
3ra:

I=2- (56)
L
WHAYKTHB Kapwuauk peakTHB KapumMaIHKAaH HOOPAT,
YYHKH Oy X012 MauOaHMHC 3HEPrusiCH FaaTak/arH TOK-
HUHT .OPTHIIKAA 3JEKTP MATHHTABHil MAiLOH XoCHa Oy/aH-
wura capd 6ysanu Ba TOK kamailTHpusaradga maddara xait-
Tagn. Munykrusankaa Tok kyuaadnwaan 90° ra opkaAa
KOJ1aH,
MypakkaGpox y3rapyBuan TOK 3aHHpJapH yuyH BeK-
TOp wakauga Gepuaran Kupxrod KOHYH/IapH Y PHHJIH:
L =1

SE =R (57)
_ Kyunauuwnap pesonancu 6yaran xonna, awviu X, =X
GyArasna MHAyKTHB X, Ba cuFuM X, KapuWHJIHKIADHH
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KeTMa-keT yJaaranaa (15- pacMm, @) 3aHXHPHHHT KapUIHAHTH
R ra teur, LC -yuacTkanard KyuJaHHLI 3Ca HOJra TEHT,
Byuga U, = U, KaTTaauK TabMHHJALL KyYJaHHLIHLAH

AHya KaTtta OYJHLIH MYMKHH.

Mnayktus X, Ba cuFum X, KapWHJIHKJIApPHH mapaJ-
nea yaaraujga (15- pacm, 6) LC yyacTKaHHHT KapIUHJIHTH
SaHKHPHH Y3HJIHIIHCA MOC KeJaaW (3aHXHPHH y3a/[H) Ba
3aHMKNP/JAATH TOK AaKTHB YTKa3yBYAaHAHK g ra OOFJHK.

—\.—-=/+. (58) Oyaranaa KOHTypAa Pe30OHAHC TOKJAp
“*L c

nanao Oy.anu.

=~ £
e
a v’

15- pacM. Pesouancair ¥3rapyBuit TOK 3aiDKHPAApH:

= PCAKTHD SJEMENTAIPI KeTMA=KeT yaaurau JANIKUP, O — PeaKTHD 5,1(_‘5“:[['”13?“ na=-
paaaea y aauran 3akup, 242, 246, 260, 298- macaaaxapra ona

(58) udomanan yyiimaaru GOFJAAHHIIHH OJaMH3:

1
fpe: = 21',/—?_6 (59)
By Tenrauk 3aHxdpaa pes3oHaHc comup Gysnaguras ys-
@pyBYaH TOK 4aCTOTACHHH AHHKJIAIlJIH.
YarapyBuaHn TOK 3aHHpJapuaa KyBBaT Kyituaaru ¢op-
t'yaanap Ousan OepuJra:

S=U/l -
P = U/ cos ¢; : (60)
Q— Ulsino,

sywhna S — Tyauk Kyssar, BA; P —akruB Kgyssar, BT
) — peakTuB KyBBaT, Bap; ¢ — (asoBuit cHKHW (Kyu-
1AlHHLI Ba TOKHMHT OowiaHFiu (asanapu dapku).
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Macananap

214. 211- macana wapraapuaan ¢Qoiigatannd, 1KKaaa
TEHIIaMa YUYH XNaM KyuJaldwHigr  XaKiuguil Kuiismaraa-
PHHH TOTHHT.

215 YarapyBuaH TOKHHHT XaKiiuii KHIIMaTH MyHTa3au
TYFPH Oypuak.iM yuOypuakHuur kaTeTnra !padui Tap3ia
TEHT 3KaHANTHHH HCOoTAaHr. By yuoypuakHuHr runoTeny-
34CH AMTIHTY/I@BHIT KHIIMATHTA TeHT.

216. Tok Ba KyuwaaunmwHu Kyitiary asaidTHK OOF.1a-
HHILAD KYPHHHILIHKAA €311 MYMKHH:

i=142sin (o7 4+ Z) [A];

1 =169sin (vt -+ =) [B].

3aHxupra y.aadrau amMnepMeTp Ba BOJLTMETP KypcaTHil-
MAPHHH, WYHHHIAEK, 3aHKHP KapLWH.JIHNTHHH AHHK/IaHT,

il 217. 16- pacmaan KyuJaaHnul-

Uy JAPHHHT XNaKHKHil KHIIMaTJapHHH

Ba y.1ap ypracupari (pas3oBui Cita-

; 0 O KHUWHHM aHUKJAHT.

218. Kapwnaurn R, = 10 kOM
6y.aran MeTtaaa repmoserp 7y =293
K na U,=~220B xyunannw.

Uiiis TapMoKKa yaanran. Arap o, =10""
o ' | I, K6yau6, sanxnpaaru Tok /=17 MA
pacm, 02“11 Macamara - Gyaca, MyXHTHHHC TeMmrepaTypacH

o ¢ HHMara TeHr?

Usni= 282 B; Upny~634 B 219. Yacrtoracu 50 'y Ba Kyu-

JAHULILHHHT XaKHKHIl KHiiMaTH
U=6 B Gy.irau y3rapysuan kyuJaHuwan manoara yJaai-
raH Ry =1 kOM pPesncTopaH 3auKHPHHHT OHUIT TOKH KHil-
MaTHHH TOMWHT. 3, = —45°,

220. daekTp CTaHIHA wuHaapuaarn kyuaauuw 6600 B.
UctebMoaun cranuusaan 10 km macogana, Arap JHHHIA-
Aar¥ TOK kyuu 20 A, MHC cuaMJapaari KyuJaHHW HCPO-
¢n 30% aaH owmacaurn 03uM GYaca, Wy CHMIAPAAH HKKH
JAHIHAIH y3aTHIL TAPMOFHHH TOPTHWI YYYH CHMHHHI Ke-
CHMH Kannai Oy umwn kepak?

221. Y3rapysuan Tok uactoTacit 50 i 6yaranga CH-
FHMH 5 MK® G/ TaH KOHACHCATOPHMHT KAPIIHAHTHHH XH-

cobaanr,
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222, 4000 'y yacroTa/la KOHICHCATOPHHHT KapUIHIHTH
1 kOan jlan kaMm OYaMacTHrH YUYYH CHFUMUHHHT MAKCHMAJ
KHiivaTi Kanua OV AHWEHI aHnkJIaur.

223. Curuypn I mid oyaran kolencaTopHUNT KapLu-
anrie 1 kOa 6yaramia  ysrapyBual TOK uacTOTacH KaHya
OV THILHIIL TOIIHT.

221, Cxemaaapaa (15- pacm, @ Ba 0 aapra Kapahr)
CHFHMHI YSrapTupuin MyMkuu, Oowka mapasceTpJaap 3ca
varapuaiian, Nyftwgariaapin: a) akTHB KyBBaT MaKcHMan
oyaramiard  curusi; 0) arap pesucTOpHHHT KyuJlaHHL
karratirn U, Gepuaran Oy/ca, akTHB KyBBATHH aHAJIHTHK
1\\ PHIHILTY aHUHKAAHE,

225. Nagonit xywmsannmwn 220 B Ba uacrorack 100
', Oyarain yarapyeuan  KyyJaHHl TapMOFHra yJadras
rowiaencaropan (C=1 mxdP) sammupira TOK KaHjpai y3-
rapaan?

226. a) uacrorta 2 mapra oprranjpa; 6) curuM 3 mapra
Kamaiiran/la; B) Oup . BagTja Kyujaaudw 2 Mapta OpTHO,
yacrora 2 Mapra Kamairaw/ja KOHJeHCAaTOp y.JaHraH 3aH-
WKIpAAri TOK Kaujaailt yarapajiu?

227. Arap nuAYKTHB FaJATaK KHCMAJIapiiari KyuJaHHi
OHp Xua Oyaca, kaiici yoaja FaJaraxk/iars Tok karra 6y-
Ja/UL; yi y3arapmac Tok mMandaura  yJaaramjamu €k y3-
rapysuan TOK Maunoaira yJaaraHiamu?

228. VIHAYKTHR FAATaK VJAHTAH 3aHKHPAATH TOK KYy4H
= 10,8 sin 314/ [A] Omaau woaarananu. Arap raartax-
nunr akrtue Kapwwanra 1,8 Owm, nuaykrusanrn aca 0,1 I
OyJ/Ca, 3alDKHPAAry akTtHB KYBSATIH Ba TOKHHHI XaKHKHH
KHITMaTH anuKaanT.

229 Xaguguit xyuaannwu 12 B Ba wacroracu 400 T
an Mandara 1 M MUY KTHB Faariak vJaanran 3aHXHpAAry
TOKHHHI OHHIT BA XakHKHIl KuiiMartuun Ttonuur. Faarak-
HHHF aKTHB KapUMAdTHIH XHCOOra O.JMaHr,

230 Yarapysuan tok uyacroracu 500 ' Gyarauna wun-
ayktuanra 1 M0 Oyaran FaaTaknmHr HHAYKTHB KapuiH-
JHIH Kanua Oy amuiniy anHgaanr.

231. Yacrora 50 Ny Gyaranaa raaTakuuir KapuiHJAHTH
0,1 kOwM OyauWH yuyH YHHHT HH/Y KTHBAHTH l\ilHllaI‘EI TEHT
Gv.fuuuu Kepak?

232, a) uvacrorta 4 mapra kamairanja; 6) HHAYKTHBJHK
2 mapra opTramja HHAYKTHB FaJATaK yJaHran 3aHXHpaaru
TOK Kanjgai yarapaiu?

45



233. ¥3rapyBuan TOk 3aHHpHra HHAYKTHBJNTH 1 Ml
Ba axktuB Kapwuanra 0,5 Om Oyaran raarak yJaHraH.
Fanraxkuuur axktuB xapwuauruau 109 rauva aHHK/AHKALA
xHcobra oamMaca 6Gy.aanraH 4acToTaHi TOMHHT. B

234, MUuaykTHB FajATakK HYNra: a) 9AeKTpOTeXHHKaBHH
TeMupjaan; 6) aaloOMHHHITAAN; B) MUCc/LaHl Taillépaanral Crep-
JKeHb KHPHTH/CA, FAATAKHHHT PEaKTHB KaplIHJaHri KanaaH
yarapaan? :

235. Huma yuyH KaTTa HHAYKTHB KaplHJAHKIap _(Tpath‘
dopmaTop, POTOP-3AeKTP MalHHAJaD uYyJaramvaapi) HIE yJ1=
yamwaa JacTaBBaj yJauaul ammnepMmeTpuHi y3und KyHuul,
CyHrpa TabMHHIAW 3aHKHPHHH y3u0 KYiinul 3apyp? )

236. dur opauit yarapysuan Tok 3amkupnra (14-pacam)
=10 sin (314 £ —45°) |B] kyuaauuw xyiinaran.

Xap xaiich X0 yuyH ToKJAapHuHnr ouuil KHiimaTaapi
ndoasacusn ésunr sa arap R =1 xOwm, L =0,1 I Ba C=
=1 Mk® 6¥aca, yaapuuHr xaxuguit guilmaraapu Kaniall
OYMHLIHHH aHHKJAHT.

237. dur ognuit  y3rapyBYaH TOK 3andkupJaapura ==
=40 sin (628 ¢ --30°) [B]| kyuwaaunw gyiiparas.

Arap xap Kaiicu TapMoKaaH aMmIJAHTyAaBHil KHAMaTH
0,1 A tok yrca, R,L,C Huur KatraaukJAapiHi aHHKJaHT.

238. Kyu/aHui1apHHIIT BeKTOp Anarpammacy 18- paca-
Ad KeJTHPHJTAH 3aHXUPHUHT KaHjail 3JeMeHTJAapH 6op?

239. Arap 18- pacmaarm cxemajna 3jemenTaap KYlid-
aars napametpaap Gunan udonananran Gyaca: Ry =100
OM, Rp=1xkOmM, L=0,1 7, C=5 wmk®d, iy 3JeMeHT-
Japlla KyuJaaHuil KaHpah OyJaumunu  aHHKJaHT. Cxema
u=250 sin628¢ [B] y3rapysuau xyusnanuw manbanra
yJaHraH.,

240. Arap cxemauunr (18- pacm) assemeHTaapu MOC
paBHmwaa R, =5kOmM, R, =75 kOm, L =10 m[", TabMHH-
JIOBYH KyuJaHHII yactoTacu f=1 k[ Gy.ca, KyuyJaaninul

g 0

17- pacy,. 238- macanara 18- pacwm. 239, 240, 241- macaaa-
onx aapra onjn
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UR. — UR: Oy i yuyit C CHFHM KaTTaqaurd Kauua Gy-

JHIIH Kepax?

241%, Arap U, Ba U, Kyuaaniw ¥3apo Tenr Gy.ica
(18- pacwm), samxup TapMOKJapijaari TOKJAapPHUHT anaJu-
THK KYpuuunwjarn HQojacuun €3uur,

242, LC xonrypaapaa (15- pacum) TOK Ba KyuJaHHUI-
JApHHNT BEKTOP AHArpamMMaaapHHi: a) TOKJap Pe30HaHCH;
0) KyuwJauiiujap pe3oHaHCH YuyH TACBHPJIAHT.

243. Arap nuayvkrinsank 0,1 MI' Ba xonsencarop (C=1
Mi®D) kerma-keT y.aauca, Kaujaaili yacTtoTaja KyudJaHiiiiap
pesonancn Oourganaimn?

244, Arap zamwxupaa L =10 m[ ma 100 xI'm yacro-
Taja pesonanc pyii oepca, CHFHM KaTTaaHrn KaH4ya 3KaH-
JHTHITH alnigaanr.

245, 1000 ' uactorana pesonasc OVAHWIIN YYYH na-
pa.Jiea yJanras KoMjlencaTop Ba raatakjaH udopar y3ra-
PVBUAH TOK 3aHXHPH/AA FaJATAKHIHT NHAVKTHBAHTH KaHua
oyanwn xepax? Kongencaropunur cunrumu 10 akd.

246. Arap s3amkup 3JeMeHT.JapHHl KeTMa-KeT Ba na-
paaaen yaaramga xam R =00 Om, L=05 M Ba C=
= 0,15 mkd 6yaca, pesonanc 3anxupaap yuyn (15- pacwm)
/= f(») Ba z= f(w) uactoTaBuil XapaxkTepHCTHKaAapHII
sicaur. 3aikupJaap ysrapys-
yaH KyuJaanuur OpJaan Tab- Ko
MHH.IaHHO, YHHHOT 4acToTacu
1 nan 40 xI'u raya yarapani.
KyumaHnwrinr xaKuii Kuit-
matn 40 B.

247. 19- pacmpa kapui-
JHKJaPHHHT BEKTOP JlHarpam-
macn kypcarnaran. Iy sau-
KHpAa PpeaxkTHB KapLIHJIHK 19- pacym. 247- macanara ong
OyTyH.Jail KHCKaPTHPHJH,

Illynaa 3amkupjaarH TOK Kaujaait yarapaiamn?

248, Arap TOK Ba KyuJauHmwWHHHT OHHIl KHIAMATH KY-

Anparn wdosganap Gnian aungJjaica:

i =30 sin (314 ¢ —70°) [A]:
1 = 150 sin (3147 —50°) |BJ;

3alKHPAArH TOKHHHT, KywJannwsuur Ba P, Q, § kyssar-
JApPHHHT NAKHKHIl KHHAMAaTJapHHH TOMHHT,

249. Arap samnajard kyuJaaunw 2, 3, 4 mapra kamaii-
ca, y HCTeBbMOJ KHJaéTran KyBBaT KaHjaaii ysrapaau?
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250. Eputnit yuyn kyuaannwn 220 B oyaran yarapys-
Yal TOK 3aiKUpura xap OupHHaur Kapwaaurn 10 Owm
naH o6yarad 6 Ta JsamMna KeTsma-keT yJdauaud. Xap Kalicu
aamnanarn kyssat 100 Bt aan owrmacauru yuyn 3anxupra
Kalaid KyiuMua KapluHauK yJawm Kepak?

251. Cop axrtuB Ba Co) peaxkTHB KapUIHIHKIAA COS©
HHMara TeHTVMTHHH aHWKJAaHT.

252. Kypuavanunr aktie gyssath 400 Br. Arap xy-
puasmanuur ty.aa gyssatn 500 BA G6yaca, KyssaT ko3ddu-
ILHEHTH HUMara Teur?

253. 127 B xyuaauuwan TapMOKKa Harpy3ka yJIaHrTaH.
Y 0,3 A Tok ncrebMmoaT KHaagu. Kyitnaaruaapun: a) akTHs
KyBBaTuH; 0) peakTHs KysBaTHu; B) arap Oypuaxk ¢ =0,
30, 60; 90° o6y.ca, TYaa KyBBaTHH AHHKJAHT.

254. Varapysuau 1ok 3anxupu 200 Bt doiipaan Kys-
BAT HCTEBLMOJ Ku.JajaH. Arap 3aHXHPHHHT ¢. H. K. 1=
= 0,9 Oysca, 3alKHPHHHT KYBBAT HCPO(HHH TOMHHT.

255. Arap raarakka Oepuarad U =50 B kyyaannuw-
HUHT uvactotacH f= 1200 ['u, Fa/ATaKHUHT aKTHB KapUiH-
JHTH R =12 OMm 6Vaca, yuudr (FaJTaKHHHT) TyJa KyBBa-
THHH auukJaanr. Faarakuunr uaaykrusaurn L =5 Ml

256. Y3rapyBuau TOK 3aRXHpHJAA Kylingaruaap yauaH-
am: kyuaannm 127 B; tok 1 A, gyssar 100 Br. 3anxup-
HHHT T{./1a, akTHB KapUWHJIHKJIapHiIIH Ba KyBBaT KO3(QH-
LIHEHTHHH aHHKJAHT,

257. Kyuaauuwu 220 B Oyaran TapMOKKa HKKHTa HC-
Te’bMOJUH yJaHrai. YJapHHHT Xap GupH 5 A JaH TOK
HCTe'bMOJ KHJAaAH. DHP HCTeBMOJYH COS v, = 0,888, k- -
KUHUH HCTebMOJYH COS @, 0,69 rasra. Mkkana HCTeBMOJ-
YHHHHT aKTHB KYBBAaTHH{ aHHKJAHT.

258*. cose uu 0,4 ra owupuaradjga akTHB KyBBaT
2 mapra owau. Arap S= 500 BA Gy.ica, pactiabku Cos 9
HHMAara TeHr? ' N

259. Arap pyxcar stuaras xyssar 0,25 Bt 0yica,
Kapwuaury 50 Om 6yarad  yTkasruujgan yrTajuras ysra-
pPYBYaH TOKHHHT PYyXCaT STHJATAH XaKUKHH KHIMATH Kauaai?

260%*. Xakukuit kuiimati 50 B 6ysiran y3srapyBuaH KyH-
Janum Mangaura napamertpaapi R =100 Oa, L=3wul
Ba C = 0,5 Mx® 6yaran y3rapyBuaH TOK 3aHXHpH yJai
ran, Kyitugaru: a) 1/2 fpes; 0) fpeas B) 2fpes uacTOTa/NapAa
BaHXKHPHUHT AKTHB, PEAKTIB BA Ty.1a KyBBATHHH AHHKJIAHT.

261%*, Daexrp 3anxnp 1= U, -+ U,sin ol ysrapyBual
KyuYyJaHHII 3aH)Xupura yJaurad, OyHAa U,=100 B,

48



v =314 1/cex, U, =10 B (y3rapmac Tamkua 3TyBun). Arap
samwxupunnr aktip gapunaura 100 Om, peakTHB KapiuH-
aurn 3ca 1 kOwm Oy.aca, 3aH)KHPHHHT aKTHB, PeakTHB Ba
TYJ1a KapUIHJHTHHIT TOMHHT.

262. DaekTp annaparjap Ba yJOBUH CHMJAPHH 3JEKTP
MarHuTasiil MaiiloH TaLCHPHAAH XHMOS KHJHL Kamnaait

amMaJsra owHpHaajn?

15- §. 3AHXXHP 3JEMEHTJIAPUHH KETMA-KET,
MAPAJIJIEJT BA APAJIAII YJIALU

3aiKUPHIHT I KyUJaHHIIH KOHJARHCATOPJaPHHHT pyX-

caT ITHAraN KYyUJAaHHIWIWAAH IOKOPH Oyaranja KynuHua

KonjeHcaropaap KeTMma-keT yJaaHaau. DyHiaa kKerma-ker

VJAaHTall KOH/eNCAaTOP/JaPHHHT 3KBHBAJIEHT CHFHMUra Tec-

Kapu OYJaral KaTTajuK yJaap CHFHMJAapHHHHT TeCKapH
KaTTaaukjaapi HUFHHAHCATA TEHT:

B 1 1 1

— =4 =4 ... + = 61

CEN(B K.K Cl C:‘: Cn ( )

KouaeHcaTopaapHyu napaJJes yJjaranjia 3KBHBaJ€HT CH-

FHM Xap KaiiCH KOHJeHCATOP CHFHMHHHHT HHFHHIAHCHIA

TEHT:
Cs:cu.n — Cl . Cz + ... Cn (62)

Kerma-keT Ba napaJJeJs yJaHraH HHAYKTHB FaJaTakjaap-
HHHT KBHBAJIEHT HHAYKTHBJHKJIAPH PE3HCTOPJAPHH XYIIH
WyHAAl yJjarasjgars KadoH aHuKJaaHau:

LBK:‘J.lu.‘, = ‘Ll _{_ -LQ + & e —{—L”; ;
=14l 1 (63)
Laxn.n o Ly + La A e s + Ln.

Bup XxuJ THRAArH 3JeMeHTJapHH KeTMma-KeT yJsaraHia
KyiHgarura sra OyJsamus: '

RSKB.=R1+R2+ +Rn;
Xca[cu, = A’Cl —I— /YC, + W F + ch; (64)
X, =X, X X,

Bup XxuJ THRAArH 3JeMEeHTJapHH napaJJjes yJarasja:
Bop.— 81+ 82+ .- + 8n
be, =bo+bat .o +le (65)
b‘,_am_:-: b, +b,+ ... +b,,
Oyuaa g Ba b — akTuB Ba peakTHB yTkaszysuauauk, Cu.
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KoHnencatopsap Ba HHAYKTHB FaJTakJAdpHil KeTMa-KeT
yJarasja KyiiHjaarira sra OV.JaMu3:

Xaau.sm. = (X.51 +XL,+ i B ’\,LR) " (66)
— (Ko &g+ 54+ —’,ch).
Hdﬂneticaropnap Ba HHAYKTHB FaJTak.JIapHil napagie
yJaranja Kyfinjgarura sra OyJaMu3:
b = (b, + b6, + . + &, )—

JaH.3KB.

sl +b +...+b ) (67)

Mkkana xoa1a xam 3aHXKHP YMYMHIT KapuwHTHTCHHIHE
MycOaT HIIOPACH 3aHXYPHHHT HHJAYKTHB KapLIHJINTHTA,
MaH(HH Muopa 3Ca 3aHMHPHHHT CHUFHM KapLUHJIHTITA MOC
KeJaH.
; AxTuB Ba PEaKTHB 3JEeMEHT/I3p yJaHraH/a TVJaa Kap-
IWHJAHK 2 Ba TYJa YTKas3yBYAHJAHK y KaTTAAHKIApH KYlil-
Jlaruya TOMH.Ia/IH: '

=y (Ri+t R+ .. F R+ IX, + X+ X, )—
—1/(){(:1'}' Xc,_,'T" 'i-chT]i
y=vY(a+et .. T8+, +b,+ ... Fb )— (68)
. _l"(bc,"i‘ bc,+ e bcn)F-

lynn Ka#pg KuAHO YTHII KePaKKH, HHAYKTHB FajaTaK-
Jap XaM 4YyJFaM aKTHB KapLIHJIHTHHUHT MabJAyM KaTTaJM-
rura sra. (63 — 68) dopmysanap uysaraMm akTHB KapLulJai-
THHHHT MabJyM KaTTaJAHTHHH XHCOOra o.Jmaca Oy.ajurai
XO0J/1ap YUYH YPHHJIH,

Macanaaap

263. 3aHuup YUaCTKACHHUHT
@ Ba 0 HyKTaJapHu opacura 5 Ta
GHp XHJ pesucrop, cxemaja
Kypcatuarangek ynaauran (20-
pacm). LIy yuacTkana sksuBa-
JEeHT KapHJAHKHH aHHKJAaHT.
: 264, licrenmou KyBBAaTH
20- pacm. 263- macanara oux - £ =50 Bt Ba pyxcar sTHaAraH
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tabMunaaw Kywiannwn U, =110 B 6yarad aaexrpo-

Texnnkasnii gypimann U =220 B y3rapyBuaH Kyu.a-
HIIUJIT TapMOKKa yJaauw kepak. Byuwaa f=50 'u. Optukua
Ky4JaHniwHnin KoMOeHcauusaw yuyH wy KypHJaMmara Ker-
Ma-KeT yJannwu 3apyp Oyaran KOHAeHCAaTOp CHFHMHHH
TONHHT. '

265. Keryma-keT y.aaHran yura KOHA@HCATOPHHHT CIHFH-
Mit Onp xia Oyand, € ra teuwr, Arap yJaapumHr GHTTacH
KamaiiTnpiica (lilllsapllu Talanca), 3aHKHPHHHT 3KBHBAa-
JEeHT CHFIMI Kaujaii y3rapaui?

266. Ketva-keT yJaHraH MKKHTA KOHAE@HCATOPHHHI 3K-
BHBAJICHT CHFUMII YJapaad ncrajarad GIIpHHHHT CHFHMIJAH
KaTTa Oy.1a 0JMACAUTHHH HCOOT/JAHT,

267%. KKetma-ker yJaauran 15 Ta KonpgeHcaropaaHn néo-
paT JAHNKNIPHHUT 3KBHBAJAEHT CHFIMHHII aAHHKJAHT. By}l,&a
yJaapjaan Xap OHPHHHHT CHFHMH OJIIHHTHCHHIHE CHFIIMII-
Jan 3 mapra KHIYHK, OMPHHYHCHHHHT CHEHMH 3ca 1 MKD,

268. Kerma-keT yJaaHraH 2 Ta KOHAGHCATOPHMHI CHFH-
M yJaapaan OMPHHHHT CHFHMH KaTTaJanrura OOFJHKJAHK
rpapurnnn C;, =1 mkdP; 0,5 Mx®d Ba 2 MkD yuyH 4H3IHT.
C,—-0 Ba C,— 00 J1a 3KBHBAJEHT CHFUMHHHL KHiiMATH
HIINATA TEHT?

269, Arap rabmmungaw xyusaunws 100 B G¥aca, ket-
ma-keT yaawran C, =2 mid Ba C,=3 Mkd konzenca-
TOpJadpAad HOOPAT 3aHXKHPHHHT 3JEKTP MaliAoHI yMyMuil
3HEPTHACHNI XHCOOJauT,

270. Curumaapun C=1 mk®P Ba C =3 MP Gyaran
KeTMa-KeT YJaHTaH HKKHTA KOHJAeHCATOPHHII 3KBIBAJEHT
curumuun  anngaaar. Tok wuwacrorach 100 Iu. Bexrop
AuarpamMaa scamr.

271. 270- macaaanu KOHJAEHCATOpJAp mnapaJjesa YJaH-
rad XOJ Y4yl @UUHT

272, I'lapaaaea yaauran 11 Ta KonjeHcaTopAaH noopar

3aHXXUPHHHT 3KBIBAJCHT CHFUMMHH anukaanr. Byuaa xap
Oup KomjeHcaTopHuur curumn oaanarucugan 0,1 mMrP
ra karra, Gupuu4s KomjaeicatopHuur curnmu 1 Mkd ra
TeHT. ,
273. VIkkuta KOHJI@HCATOPHUHT CHFHMH Kaupgali MyHO-
cabataa Oy.ranja. yJapHH KeTMa-KeT yJaramjari 3KBHBa-
JEeHT CHFHMM (yJapHH) napaa’e] yJaraHjaard 3KBHBAJIEHT
CHFUMHZAH TYPT Mapra KHUMK OYaanu?

274. 21- pacm, @ jla TacCBHUPJIAHTAH 3aHXHPHHHT 3KBH-
BaJIEHT CHFHUMH KaHaaii?
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275. Arap xap Kaiicu KonjgeHcaTopuuur curumu C 6y.1-
ca, OyTyH GarapesiHHHI 3KBHBAJEHT CHFHMII HUIMAara TEHT
(21- pacm, 0,?

276. Xap kaiicu rpynnaaa 5 TagaH KoHjaeHcatop Oy.-
raH yuyta mnapaajie.] rpynnagaH ndéopar KoigeHcaTop.ap
6arapesicu U =220 B s ¥3rapyBuan Kyusaamii Mamnoanra
yaaurad. Bynga f=050 I'u. Arap xap Gup KoHjgeHCATOP-
HHHT curumi 5 Mx® Gyaca, Tok, KyBBaT Ba GatapesHiHr
3JeKTPp MalifloH 3HepruscHHil XHCOOJaHT.

277. Y3rapysuan Kyu4JaHHLI
MaHOGAHHUHT @ Ba 6 KlCMaJaapura

G
T ,.C:  KOHAeHcaTopsaapHi napasngaes (22-

@ & # > pacMm, a) Ba KeTMa-ket (22-pacw, 0)
1 YJAAWHIHT  MOHTaXX  CXEeMaCHHII
e YH3HHT.

Cay A G0 oo ol—v v«

. _r/:/ -_Al; ¢ - o2 o

!

. l’ Py o
T %L, 12888 o
£ JITTT =
i e
21- pacm. @ — 274- maca- 22- pacwm. 277- macanara oIl
nara omua; 6 — 275- Maca-
Jara ong

278. Kapwnanrun 90 Osm Gyaran pe3ucTop Ba CHFHMH
5 Mx® OyAraH KOHIEHCATOpP KeTMa-KeT yJaurad. Arap
3anxupaaru tTok 0,50 A, uyacrora 3ca f=050 I'u G¥y.aca,
Pe3NCTOp, KOHAEHCATOP Ba OYTYH 3aHIKHP KyUJaHHUIHHH
TOTIHHT. '

279%, Konaencatop kapwnaurun R,==1 kOwm Gyarau

pesucrop opkaan paspsaaaunaau. Uy Guaau Oupra pesuc-

t
. Top Toku i =10e ~[mA] Kouyn Gyituua yarapanu. Bagr-
HHHT =1, 2, b MCeK MOMEHTHAA Ppe3HCTOPAArH Kyuynaa-
HUIIHH TONMHT. Arap t=1 M-.-cek Gy./ca, BaKTHHHT KaficH
MOMEHTHAA KyuJaHHIWl 5 B ra Teur GyAHIIMHH aHHKJIAHT.
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280. Konjencarop 3apsiaiaHaéTranja YHHHT KHCMaJa-
S i
puaarn kyuaaunw = U, (1l —e [B] xomnyu O¥iinua
yarapaan. =0 pa { - co na Oy QYHKUHSHHHT KHilMma-
tnan tonuur. £ =0 =10 mcex Ananasonga yHuur rpagi-
ruun sicaur. Bynna ©=2 Mcex.

281. Tox uacroracu 100 T'm 6yaranaa HHAYKTHBANK-
aapn L, =1 mI' Ba L, =9 MI" 6yaran KeTMa-keT yJaHraH
HKKHTAa FaJTaKINNr SKBHBAJEHT KapLHJAHTHHHI TOMHHT.
Iy xo01 yuyn BeKTOpP AnarpamMmg siCaHr.

282. 281- wmacaaamil MHAYKTHB FaJTakJaap napaJjeln
}’.’IdIII’dI[ \O[ YUYH CUIHHI.

283. Vzapo Oornannmisa oyavaram OHp- Gup.ﬂapn OnJaH
KeTma- keT yaauran 13 Ta japocceajan udopat 3aHXKHp-
HHHI SKBIBAJEHT IHAYKTHBJANTHHH aunukJaanwr. Bynaa Xap
Gup KeilHTH APOCCeAHHHT HHAYKTHBJNTH OJAHHTHCIHH-
wnjan 2,5 maprta KHYHK, OHPHHYH APOCCEJNHHHT HHAYK-
Tupauri sca 0,1 I,

284. WMuayxrusankaapn Ly =3 M, L, =5 Ml Ba L;=
=7 mI" 6Yaran nmapaaaea yJaanran Faatakaapiaal noopar
3aIKHPUHNT SKBIBAJEHT HILYKTHBANTHHE TOMHHT,

285. 23- pacmaa tac-

BHPJAAHTAH 3aIDKHPIHHT - 2L L
3KBIBAJEHT IHULYKTHB- EYS Skl
JIHCITHH anugJdanr, JL
286. Faarax V3- / Y , 4L
5 &2 Fjel
rapmac ToK Mamoaira, Q_M,VJ /

cyurpa uacroracu 50 '
oyJaraHn y3rapyBuaH TOK
MauGaira yJnauau. Bu-
PHHUIl XoJa1a amnep-
metp 15 A Hu, MKKHHUH XOJJla 3Ca 5 MapTa KaM TOKHH
KypcaTii. .f\rap HKKaJa X0/1a XaM BOJbTMETPHHHI KYp-
catHwu oup xua: U, =U,=30 B 0yaca, FaaTaknuur
MHAYKTHBJAWTH KaHuya 3KAHAUTHHH TOTHHT.

287. Vsrapmac kyuwaauuwn 110 B Gyaran TapMokka
yJaaHran HHAyKTHB Fraarakjiarn Tok 10 A ra teunr. Y3ra-
pysuan kyusannwsu 380 B Ba wacroracu 50 'y OGyarau
TApPMOKKA yJaHraH Xy wynjail rFajatakaard TOK OHP
sipuM Mapta kyn. FaaTakHWHT aKTHB KapLHJINTHHH y3rap-
mac ae6 oJaH0, YHHHT HHAYKTHBJAHTHHH AHHKJAHT.

288. Kerma-keT ysaauran pe3nctop Ba HHAYKTHB FaJ-
tTakaaH uCopar 3amxkupaaru tokuuur 100 ' vacroraparu
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xaKkukHil KuiimatTh 2 A Ba 50 T'u wacrotazarn XaKHiHi
kuiimatu 3 A. Arap tabmuHaaw kyunanpmn 220 B 6y.a-
ca, R Ba L HHMHr KaTTaJHK/JIapHHH QHHKJAHT. :

289. VsrapyBuan TOK 3aHXCHPH aKTHB Ba HHIYKTHB
Kapwninkka sra. X, =100 Om ne6 oand, R =50 — 500

Owm auanasonza P = f(R) GOFMMK/AWK rpaduruun scaur.
R Ba X, xanpait mynocadaraa OyaraHaa 3aHKHPHHHT aK-
THB KYBBATH 3HI KaTTa OYAuIIHHH rpaduiaaH aHHKJAHT.
3aHKHPHHHT TabMHHIAW Ky4nanuwn 220 B.

290. VarapypuaH kyuJjanuwn U =220 B Ba wacroraci
f=250 'u 6yaran TapMOKKa TNPHEMHHK YyJaauran OYa10,
yHUHT akTuB Kapwwuanru 10 Om. Arap Tok kyunm 10 A
6y/ca, NPUEMHHKHHHT TYJa KapPWMIAHTHHH Ba YHHHT HH-

AYKTHBJAHTHHH TOTMHT.

291. ¥3rapysuan xyuwnannwu U =220 B Ba uacroTaci
f=050 'y 6yaran TapMOKKa 3aHXHp yaauray. By 3amxknp
KeTMa-keT yJaauran pesncrop R =15 OmM Ba HHAYKTHB
raatrak L =250 MI' nan uGopar. Pesucrop Ba raarakiaru
TOK B KyY/JaHHUI, UWYHHHTAEK, TOK Ba KyuJaHHul opa-
CHAarH CH/KHW Oypuary HuUMara TeHur?

292*%, VarapypuaH kyunauwuinn U =220 B Ba uacro-
tach f=050 'y 6Gyaran TapMOKKa pyXCaT 3TH/ATAH Tah-
MHHaaw KydaanHwn Uy, =100 B Ba ncrenmon KyBBaTil

P =100 Br 6yxrau Harpysxa yaaw kepak, Oprtukua Kyu-
JAHHIUHKH KOMMNEHCAUHsAJall YuYyH: a) MOTeHUHOMEeTp/lan
6) aktue Kapwuaurn R = 10 Om 6ysaran y3rapyBuaH HH-
LYKTHB Faatakaad doiigananuansy. Wkkaaa xoa yuyd
XaM cxeManapHHHTr ). H. K. HH TOMHHT,

293. Tok uacroracu 1 k[ Gysranma KeTMma-keT yJaH-
ran curuMH C =1 Mk®P Oy/araH KOHAEHCATOP Ba MHAYK-
THBAHTH L =10 MI" 6y.ran FaATaKHHHT 3KBHBAJEHT Kap-
W HJIHCHHH XHCoO6aanr. Ly Xoan ydyd BeKTOp AHarpamma
SICAHT.

294, 293- macasaHH KOlJEHCATOP Ba MHIAYKTHB Fa/TaK
napaJjen yJaHraH XOJ YUYH @UHHT.

295. HumMa yyyH HHAYKTHBJAMTH aHuYa Kartra OyJrau
aneKTp acdodsap (MmacajaaH, Apocceasap) Kynm yJaHras
3aHXHUPJApAA, WY ac606.qapra napaanes KHJIHO KOHIeH-
caTtopJsap yJaaHaau?

296. Tox kyunm 2 A Ba kyusaunw 127 B Gyarauna
3JeKTp 3Heprua npHémHukaapu P =50 BT xysBaT HCTeD-
moa kuaanu. Kyssar xosdgduuuentd 0,96 rava opTHwm
YUYyH NpHEMHHKKA MapaJjJies yJaHHIIH 3apyp GY/AraH KOH-
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neHcaTopaap GatapesiCH CHFUMHHH aHukKJaHr, TabMuHJALI
Kyuaauuwn vacroracu f =050 Iu.

297. RC, L/R Ba Y/ LC wmyHOCAaGaT/apHHHT YyauyaMm-
JHKJAPH BAKT 3KAHJHTHHH HCOOTJIAHT,

298. 15- pacmaaru 3aHXHPJADHHHT SKBHBAJNEHT Kap-
WHANrHHE Tonuur. KypcaTnaran cxemasap ydyHw KyBBaT-
Jiap Ba Kapiuujaukiaap yuoyp-
yarmn sCaur.

299. 24- pacwjaa TacBHp-
JIdHraH 3JeKkTp 3aHxknp U=
=127 B Ba f=580 ' ¥3ra-
pyBYaH KyuJaHill MaHOaura
yaauran. Arap R = 500 Ow,
X, =1 xOm, X,=2 kOm

oy.aca, aMIepMeTPJIaPHHHT
KypcaTHIUHHH aHNKJAHT.

300, 25- pacm a, 0, 6 na TacBHpJIAaHraH BEeKTOp [Ha-
rpaMmaJiapra MOC KeJyBYH 3JeKTP 3aHXHPJap TY3HHT.

301. 26- pacm a, 0, 8 ga KEJATHPHJraH 3aHXUPJap
YUyH TYTCyHJAApAarid TOKJapHHHD BEKTOP JHarpaMmazaapuHu
TaCBUP.JAHT.

302. 3anxupHuur aktus yTkasyByauaurn g = 0,05 Cu, .
peaktus ¥yrkadysuauwauru b =0,03 Cwm. Arap gyiuaran
‘Kyuaanuwr 220 B Gy.aca, 3amKHpAArd Ty/a KapUIHJAHK Ba
TOK KYYHHH AHHKJAHT.

303. Bamxupuuur t¥sna gapwuaurk 2==100 OmM, KyB8-
BaT kKo3a(ppuumentn cose =0,8. Arap 3aHXKHPAATH TOK
Kyuun 2 A Oyaca, 3aHXKHP KHCMaJlapHAArH Ky4/JaHHIIHH,
WYHHHT/IeK, aKTHB, PeaKTHB Ba TYJ/a KyBBAaTHH XHCOOJIAHT.

24- pacym, 299- macanara oug

25- pacm. 300- macanara ong
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26- pacm. 301- wmacaaara 27- pacwm. a, 6, 307- macaaara
ol ona; 8 — 308- macanara oun

304. Harpyska U =127 B au y3rapyBuan KyuJaHuHIian
TapMOKKa yJaauran. Bynaa f = 50 I'm. KysBar xo3adgdmu-
unentH cose - 0,9 na mncrebMOaA KHANHAAWTAH KYBBAT
P =880 Br. Harpy3skauuur aktus, peaktus Ba TyJa Kap-
IIHJAHTHHH, WYHHHATAEK, YHAArH TOK KyuHHM aHHKJAHT.

305. Ouaannrn macasa waptaapuaas ¢oiigasannsd, KyB-
BaT/ap Ba KapLIMJIHKJAAp yuOypuaru scaur.

306. Y3rapyBuan TOK 3aHXHDH KeTMa-KeT YJaHTaH
R =100 Owm_pesucropaan, R, = 10 Om, Ba X, = 80 Owm
MHAYKTHB Faatakaad, X .= 180 Om koupencaropjaan Hoo-
par. Arap samwupaarun Tok xkyuu 0,3 A 6ysca, 3aHKHP-

HHHI TYJa KapIUHJHTHHH Ba YHMHT KHCMaJaapujarn Kyu-
JAHHIUHH XHcoOJaHr,

307. 27- pacm, @ Ba 0 fa TacBHpJaHTaH 3aHXHPJAp
yuyH TOKHHMHT BEeKTOPp JAHarpamMmajsapuun sicanr. Bynja
Ry =1 xO™; R, =0,75 kOm; X, = 1,6 kOm; X =2 xOm.
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Mkxana xonna xawm sanmupaap U =380 B s y3rapysuau
Kyusauuur smanGanra yJadras.

308%. Arap samxkup napameTtpJsapy Kyitnaaruua Gyarau
HKKHITa napaJaiea tapmoxaan néopar oyJaca (27- pacwm, 8):
Ry=150 Owm; X, =200 Om; R, =250 Om; X, —
= 100 Oz, 1wy 3aHXUPHHHT TYJa KaPWHJAHTHHH Ba
KHCMasapiart  KyuJanulHw — aHHKJAaHT.  3aHXHPHHHD
Tapnw;{.qmmara[-{ YUdCTKacH-
narn toxk kyun 0,8 A.

309. 28-pacmaa gyimngarn -
napamerpJap ouaan GepHaAraH R, Ry Rs
3JeKTp CXeMa TacBlpJaHTaH:
R, =560 Ou; "\’£1=900 O
Ry=1,2x0m, X, =1,5 kOw; i3 X ﬂ

s=23,9 KOm; X, =5 kOwm, ’

Arap /;,=0,02 A 6¥uaca,
I/, Ba [ Toxknn auuk.aasr.

310, 309- macaaa wapraa-
pu Oylinya 3au:XHpPHIHT BEKTOP AHArpaMMaciiHH $§ICAHT.

311. DaementaapHn y3rapyBuaH KyuJaahuum wmanbaura
napaJieJ yJaauniir MoHTa)x cxeMacuun yn3nur (29- pacm).

312. Bewra samnajgan ndéopat EpHTIHUHHHE IWYHAA
JIEKTP CXEMaCHHH TY3HHTKH, OYHJIa HKKMTAa, yuTa Ba
Oewrrta JamMnann ajoxHjaa yJauw (€KHW) MYMKHH GYJCHH.

313. DduekTpoTexnnkasuii  KYpPHJAMAHHHT yuTa TYpPJH
XKoifinaan ajnoxuaa yaal, y3uwl MyYMKHH GYJarad KOMMYyTa-
LLHOH CXEeMaCHHH TY3HI,

28- pacm. 309- macarara onn

g— 1+
—|—=2 o—X)—0

o—— 2

29- pacum. 311- macanara omn

16- §. Y4 ®A3AJIH Y3rAPYBYAH TOK CHCTEMACH

Yu (asanu y3rapyBuaH TOK cHCTeMacH ae6, GowaaH-
FU4 (asasapu 1/3 naspra cumxuran (30- pacm), uacrora-
JapH OHp Xua OyJaran yuTa 3. 10. K. TAbCHP KHJaJHIaH
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N eg e (wwaaiiguran)  ysrapyBuan
{ TOK 3aHxupura éxH ysrapys-
yaH TOK TapMoOFHra arntiJja-
nn. Yu ¢dasand cHCTeMaHH
0 ¢ TaWKHA Knaraw Xap Gup sam-
oV ;/3;\ #upHH ¢dasa jgel araaand.
- Y4 ¢asann 3aHKHPHHHT
\/\/\/\ (hasanapusarn TOKIAp, Kyu-.
AaHuWaap €k 3. 10. K. Jaap-

HUHT fAufunauc  (Tynaasmi)

30- pacw. ¥arapysuam TOK yu ¢da3aau TOK, KydaaHHLuJaap

Y4 pa3zand cHCTEMaCHHHHr €KH 3. 10. K Jap CHCTeMacH
3. 10. K. ocoHaaorpaMmacu .ﬂ.eﬁ araJjiajii.

- Arap yuyana (asacuaa

3. 10. K. Ba Harpyska GHp XHJ Kuitmarra ara Oy.aca, OyH-

Jai yu dasaad CHCTeMaHH CHMMETPHK CHCTeMa Jeiin/aaiH.

Ternwsin (asa 3. 10. K. HHHT OHHUIl KHIIMATH KyHuua-
THYa aHHKJIAHAMIM:

e, =E,sinov{

ey — Epsin (of — 3); (69)

2=
- e.=£E,sin (wt +- ~§).
Amanna 3aHXHPJApHH yu (asanu cucremazna’ yJaul-

HUHT HKKH YCyJH KVJANaHWJAAH; 104Ay3 YCyJiAa Yy.Jall
Ba yubypuak ycyauna yaau (31- pacm).

31- pacM. Mau6a (yu dasaiu resepaTop) uyAFAMJAAPHHM yaaul
cxXeMacH:

a — 1aay3 yeyauan, 6 — yubypuak ycyauaa



IOany3 ycyausna yaaramja:

Uy =V 3Ug;
I, =1, (70)
1 ®
YyOypuak ycyanjaa yJaaranaa:
Uy = U,
b—iiak, (71)

oyuaa U, Ba [, — aunus xyuaanuus sa Toku, U, Ba /,—
dasza KyuJaHHIIN BA TOKH,

DHeprus HCTEBLMOAYNIAPH 1041y3 Ba yudypuak cxe-
Macu oOyilnuya yJjaHazi.

CumMeTpHnk narpyskaza y4 (asand TapMOKAaH HCTEb-
MOJI KH/HAGTraH aKTHB KYBBAT, YHHHI YJaHHLI YCYJ/ura
OoFaHK OYV.aMmail, Kyiingardua anukJaaHagu:

P=1y"3U,I,cos ¢;

P= 3U,/,cose. )

Macanaaap

314. Yu ¢asaau reHepartop uyJaFaMJIapHHH 1041y3 yCy-
Juaa yaaraujgari (asa KyuJaHuuwsap Bekropn 32- pacmaa
TacBHpaaHraHn. JIiHHA KydyJaaHHil BEKTOPJApHHH sICAHT.

315. Oajuury Macaaa wapraapi-
naH ¢oiigananud, aKTHB, HHIYKTHB VA
Ba CHFHM CHMMETPHK HAarpyskaJap
JIUHHA TOKJAPHHHHT BEKTOP JAHarpam-
MAaCHHHW SICaHT.

316, dasanapuuur Gupujaa 3. 10. K.
e, = E,sin (0of — 120°) Konyn Oyiinua 2 B
yarapanu. Bouika ukku ¢hasa 3. 10. K- ¢ B
JapUHHHT  OHMI1 KHIIMATJapH YYYH 32 pacm. 3l4-maca-
aHaJUTHK H(OJaHH E3HHT. nara oua

317. Yu ¢asanru CuMMETPHK 3aH-

XHPAA HCTEBMOJIUH YyJFaMJapHHH @) I0JAY3 YCyJaHia;
6) yuOypuak ycy/auja yJarauja -JMHHA TOKJ/JIapH OHHH
KHiiIMaTJIapHHHHT ajsreGpanK {IHFHHAHCH HHMAara TeHT?
2KaBoGHH BeKTOp auarpaMma €épaaMHuja TYyLYHTHPHHT.

318. Arap auHua Toku 48 A, cos¢=0,83 G6¥.ica,
100 kBt KyBBaTHH y3arHwaa Yy ¢as3aau JHHHAZA Kyu-
JAHHWH KaHya OVAHIUHHH aHHKJAHT.
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319. Yu dazaau aBHrareab—TapMOK Ky4.JaaHHIIH 220 B
Ba KyBBaTH 3,2 kBt Gyaranna cos¢ 0,82 Ouaan Hiaiigu.
Jlunua Ba $asa TokJAapu HHMAra TeHT? Jsurareap uyJs-
FaMJapi yudypuaxk ycyJauja yJaHrad.

320. Uyaramuapu 044y3 ycyJanjia yJaaHram yt (bazaan
reneparopra xap Gup ¢asajna axkTHB KapuinJaHri R=05
kOM, HHAYKTHB Kapwuanrn sca X, = 2 kOM OyJaras CHM-
MEeTPHK Harpyska yJaauran. Arap ¢asa KyuaaHnHuin Ug=

= 220 B 63yJca, narpyska: a) loaay3 ycyanaa; 0) yuoyp-
yakK ycyJu/aa yJaHraswja JHuHHsS TOKJapH Ba KyuJaaHiiaa-
PHHH XncoOJaHr.

321. Yyaramaapu yubypuak ycCyJanjia yJanrau yu ¢a-
3aJqu redHeparopra xap Oup ¢asaza axkTHB KapLIHIIrH
R =1 xOwm, curum Kapwuauru sca X,=2,5 kOwm 0yu-
raH CMMMETPHK Harpyska yJaHraH. JIMHUA KyuyJaHHLWIHHH
U, =220 B ned xnco0.a1ad, narpy3kaHi a) 1044y3 ycyJ/inia
6) yubypuak ycyanaa yjaaraujaru pasa Tokaapi Ba Kyu.aa-
HUUIJIAPWHH TOMHHT.

322, UyaraMmJaapu 10J4y3 yCyJaHaa yJaaHnran yu Qasaqan
regepaTtopra HOCHMMETPHK HArpyska yJaHraH OyaHo, ¢a-
3aJapHHHHT NapaMeTpJaapH Ky#ujiariuya: A—R, ¢asa=
=0,8 kOm; X, , =12 kOm; B—R, ¢dasa=0,4 kO,
Xcpg=2 kOmM; C— R, dasa =1 kKOm. X,,=1,8 kOwm.
Arap Harpyska 10J44y3 ycyJ/njia yJaaHran Oysca, xap Kail
ci asaHuHr JHHHSA TOKH Ba Kyu/JaWHIWNHN aHHK/AHT.
Bynaa ¢asa kyuaauwwjaapn Oup xua 6yau6, 127 B ra
TEHT.

" 323. Oaauury Mmacagaa wapraapunan Qoiigananud, xap
Kaiicn (pasaHnHr KYBBAT KOI(DPUIHEHTHHII BA AKTHB KYB-
BaTHHH TOMHHT.

324. Yynaramanapn yuOypuak ycyJanja yaauran yu ¢a-
3a/4 TeHepaTopra HOCHMMEeTPHK Harpys3ka yJaasurani oyano,
(dasanapuunHr napamerpaapu gyimnaarnua: A—R, pasa=

=0,3 kOm, X,, =1 xOm; B—R, ¢asa=0,8 xOn;
Xeg=12 xOMm; C—R, dpaza=05 «Om, X,,=16
kOMm. Arap unarpyska yuOypuak yCyJaujaa yaaurau oOy.jca,
AuHKA Ba Gasa TOKAAPHI M AHWKJAHT. Dymia auHns Kyu-
JaHHaapu Gup xua 6yan6, 220 B ra Tenr.

325, Oaauuru Macana waptaapuaan oiigananns, Xap
KaicH asauuur KyBsBaT KO3DHUHEHTHNM BA AKTHB KYB-
BAaTHHH TOMNHHT,
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326. Yu (dasamn cHMMETPHK 3aHXHPAA JHHHA KYyuJa-
HUI Ba JuHisg TokH depnaran: U, =120 B pa [, = 1A,
Arap ¢asaaapnuur cumkuiw Oypuarn ¢ = 30°% o =45°
© = 60° Oyqca, akTHB KYBBATHH TOMHHT,

327. CuMMeTpHK Harpy3kaunn yy (pasaan TOKHHHT yd
YTKasruuan  3amkupuiaa  (pasaqapHUHT OHpPHAArH axKTHB
kyeBat 100 Bt ra yaraprupuaranmga Tysaa KyBBaT HKKH
Mapra opT/ai. DyTyil 3aHKHPHHHT AACTJA0KH aKTHB KYB-
BATH KaHuara Teur?

328. Nap oupunnur xyssatn 100 Br nan 6yarau 15 ta
JaMmnajgan noopar CpHTHIL TapMOFHAAH HOOpar yyra Tap-
MoK (woxa) vu Qasaan tapmoxka (U, =220 B) 1oa1y3
yeyaiaa yJaalrad. EpuTinim TapMOFHHHHT | coaT AasoMiuna
HCTEBMO.T KNIAJUTall SHePTHACHHH aHMKJAAHT,

329. Xap kaiicn ¢asacu R=0,85 kOm Ba X, =18

KOM napameTpaap OuJan XapakTepJaHaAHTaH CHMMETPHK
Harpyska yuoOypuak ycyamnia yJaadHrad oOyan0, (pasa kyu-
dannwn 220 B 6yaran yuta yTKasrduan (CHMJH) TapMOKKa
yaaurad. Arap xap OHp YJ0BUH

CHMZATH KYUJAHHII HCTebMOJIUI ZAA
Ba (a3a KyuJaHUWHHHHT 1 mpo-

HeHTHHII TAWIKHI KHJaca, xap Oup

YJIOBUH CHM KAPIIHJAHTHHH XHCOO- 2
JIaHT.

330. Yu (asaau reneparop uy.i- 3
FaMJapu yuOypuaxk ycyJijia yJaaH- 2 X

c
ranaa 33- pacmaa xypcaruaran Y
Tap3.ﬂ.a YJIaH[‘E]Il {]MIIEPMGTP HOJIHH 33- pacs. 330, Macanara
kypcarnwnun Knpxrogpuuur 2- Ko- ona
HYHH acocHja HcOOT KHJIIHT.

331. 34- pacm @, 0 na KypcaTHJAraH 3aHXKHPra yJaHraH
aMmepMeTp KypcatajanuMu?

332. dueprusi ncrewbMoauH yu (asaan remeparop Ou-
JaH TYPT CHUMJAN cicTema OyiiHuya 10/11y3 ycCy/auaa yJaH-
ran. Pasa Toxaapn Ba KyuWJaHHUJIAPHHHHT BeKTOp JHa-
rpamMacu G6yiinua (35- pacwm, @) xap Oup (asauHuHr Har-
py3Ka XapaKTepuHH aHHKJIaHT.

333. 35- pacm, @ ma KYypcaTHATAH BEKTOP JHarpaMma-
naH doitgananud, xap Kaiicn (pasanHHr AKTHB Ba PEAKTHB
KapWwuaurugd Tonuur. DBynjga Tokaap Ba KyuJaHuwjaap
geg;opu Ky#hugarn macwradaa xypcaruaran: 0,1 A/sse Ba

MM,
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31- pacwm. 331, 336, 337, 338- macananapra oI

334. Oueprus ncrebmosnuu yu ¢asaan resepaTtop On-
JaH yudypuak ycyauna yaanran. Pasa TOKJapH Ba Kyu-
NMAHHILJAPH BEKTOp JAHarpammacH Gyiimua xap xalicu ¢a-
3aHUHTI HAarpy3kKa XapaKTepHHH aHHKJAHT.

335. 35- pacm, 6 ma kypcaTHaraH BeKTOp jAHarpamma-
naH Qoiipananub, Xap Kaiicu (pasaHuHr aKTHB Ba PEAKTHB
KapINJIUTHHH TONMHHT. Dysna TOkJap Ba KyuJaiHw.aap
BEKTOpH Kyituaaru Macwradaa kypcaruaran: 0,15 Afsae
Ba 12 B/aa.

336. Arap R,=0,8 kOm; X, =1 kOm; X =1 xOwm;
R.,=0 6yaca, 34- pacm, @ jnarn cxemaga ammepmerp
KYpCaTHLWIHHH aHHKJIaHr. Xap oup ¢asamaru ¢asa kyu-
AaHniuEn 127 B ge6 oJuHT.

337. Onnunrn macana waprtaapuaad doiinatanuo, Jam-

HHfA TOKJapH Ba KY4JaHUIIJapHHUHT BEKTOp AHarpamaad-
CHHH sCAHT.

35- pacm. a — 332- macanara omuj.
— 334, 335- macananapra oif
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338. R=1 xOm Ba X,=1,7 kOm 6yarau ucrenmMo.1-
yuHHHT Xap Oup ¢asacura U, =200 B kyusaumw xy-

finnran. Kyiinaaruaapun a) (asa KyuJaHHwaapH Ba TOK-
JapHHHHT BeKTOp janarpammacuun; 6) xap xaiicu ¢asa
YYYH KapLUIHJIHK/ap Ba KyBBaTJap yyOypuaruHu siCaHr.

339. YuOypuak cxemaja yJaaHnraH Harpyskara 3aJekTp
aHeprus ysartysun yu (pasaanm kabeab artpodujaa MarHu-
TaBHii MalJAoH NOCHJa OYJaaAHMHU?

340. Kaiicn xouna yu dasanir 3aHXKHPAA HOJMHHUH CHM
3apyp OvJamaiijgu? -

341, Hoaunuu cumn Oysamaran yu (asaad TapMOKKa
yu (azaan jaBurarteab yJaamt MYMKHHMH?

342. Yu asaan reHepatop Ba HCTeBLMOJAYHHH 8) CHM-
METPHK Harpyskajaa; 0) HOCHMMETPHK Harpyskaaa 1oJ1y3
yCyanJa y.JaraHja HOJHHYHM CHMHHHT y3HJAHIUH aBapHsd
pexumMu OyaaganMu?

343. Yu (asaan renepaTtop YyJFAMHHH Ba HCTE@BLMOJYH
dasamapunn 10/1y3 - ycyaujaa yJarauna z,==z2g= 2¢
G6yaraH waptaa HOJHHYH CHMJArd TOK HOJATA TeHr Oy/aH-
IWHHH HCOOTJIAHNT.

36- pacm. @a—346- macanara ouj, 6—347- Macanara Ouf

344. Huma yuyn TyprT cuman yu ¢asanad 3aHxupaa
HOJMHHYM CHMra caxjaruy KYiuJaMac/JHIrHHH TYIIYHTHDHHT,

345. Typr cumau yu asanuy TapMOKAA KailCH CHM
HOJIMHYHM 3KAHJIMCH KaHAail aHHKJIaHauu?

346. Yu cumau yu ¢asaau tapmoxka xysBatd 100 Br
JH 3JIEKTp JaMmna yJaHraH. Arap TapMOKHHHI KY4YJaHHUIH
220 B 6ysca (36- pacM, @) yu ¢asasH CHMJapAard TOKHH
AHUKJIAHT.
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UR). O d)aaam-l reneparopra R; =5 "kOwm, X, =38
KOM; R, =35 kOm Ba X, =72 kOM 6yaran szextp
SHEPrHsT HCTEBMOMYHIAPHAAH MKKHTACIH YJaHTaH. Arap
Xap xaicn dasagaru kyuaannm 220 B OyJaca, ncrenbMOJ-
MHJIapAari TOK Ba KyuyJaHHILIAD opacugaru (hasagapHIHT
CH/IKHI OYPYarHHH Ba TOKHM TOTMIHE.

348. Xap Gup ¢asacn napasien yJaaHran TYprra JaMm-
nazaH HOOpPaT CHMMETPHK HAarpyskKa JIHHHST KyudJaHiuii
U, =220 B Gyarau yu dasaun TapMOKKAa 10J1y3 yCyJIH/1a
y/naHran. Arap xap KaiicH JaMna HCTebMos KlJ1a HTaH
KyBBaT 60 Bt Gy.ica, dasanrapunur OMpH KHCKa TyTaul-
raifia (asazapaars TOK Ba Ky4JaHHIIHH aHMKJIAHT.

349. Oaauuru macana wapriapuaan Qoiizanauis, da-
saJjapaarin TOKHM Ba A asana caxaaruy 3pud KeTramja
JIAMNAJNAPIArH KYUJaHHLIHH AHUKJAHT,

350. dasza xyunanmwn 220 B Oyarauw yu Qasaamu Tap-
MOKKa yuTa OHD XHJI HHAYKTHB FaJaTax (R=1 Om Ba
X, =15 Om) yaauranu. Faaraknap mucrewnmon xuaaérran

AKTHB, DEAKTHB Ba TYJa KyBBATHH AHIKJAHT.

351. Yu asaan y3rapyBuaH TOK JBHrarte.i UYJAFAM-
JIADHHH 10JI1y3 YCYJHAA YJarauga JHHHS KY UJTaH H LI H
U, =220 B nn Tapmoxaan P =3 kBr KYBBAT HCTEBLMOJ

KHJIanu. Arap ABHraTe/b uyJIFAMJapHHK I0JIy3 yCyJauaaH
yubypuak ycy.aura KY4HPCAK, ABHTATE]b HCTE@BMOA K HJa-
€Tran KyBBaT Kaunail ysrapaan? Kyssar KO3 pue T’
cos ¢ = 0,86. :

352. CHMMeTPHK (a3aJH HKKHTA HCTEDMOTYIL yu ¢a-
3a/H y3rapyBuaH TOK TapMOFHTA 104y3 yCyJiaa pa yu-
Oypuak ycyauaa yaauran. daaa KapWHAHKIAPH Kauaii
MyHOcabaTaa OyaraHaa HMKKa1a HCTebMOUMH YUyH Xxam
MHHA TOKH, HCTeBMOJ KHAMHAETraH KyBBAT Ba KyBBaT
Ko3(ppuuHentn Gup Xua Oyaaxu? :

353. Mucon yuyn yy dasanu munusHMET GuTTa CHMura
Ternm xasgaumu €kd GHP BaKTAa HKKHTA CHMIrA Te-
THIWIMH? ;

354, Huma yuyn yu dasaan aunnsiaa Y3UJAraH CHM-
HUHT yunapuHH MOHTED epaaH AXWIH H3OAALHSIArAH 6y-
JIMLINra Kapamad, JIHHHSAHH YuupMmail (y3mait) Typué yaa-
IUH MYMKHH 3Mac?

355. dneMenTaapHH TYPT CHMaN TapMOKKa a) 10JI1Yy3;
6) yubypuak ycyamuna Y/AAWHHHT TPHHUHMMHAA 3JEKTp
CxemacHHu TysuHr (37- pacm, a)
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37- pacMm. @—355- macanara oy, 6—357- macanara oM

356. Yu d¢asaan Tapmoxka 12 Ta OHp XHJ JaMnasu
VIAWHHHT WYHAAlT CXeMaCHHH TY3HHTKH, OyH/Aa Harpyska
HMMETpHK OY/n0, 0ATHTA /amna 1014y3 yCyauja, oJTHTA
amMna yubypuak yCy/aHaa yJaHCHH.

357. 37- pacm, 0 na Gepuarau 3JeMeHTap épaaMHuia
HMMETDHK Harpy3kaHH KOMMYTAaUHOH YCy/Jaa yJall Cxe-
BCHHN TysuHr. Bynaa cummerpuk Harpyska 6 Ta oup
V1 1aMnaaan nbopar 0yauG, yu (asaad TapMOKKa 1oJ1-
/'3 yCyJ/aHaa yJaHra.



VBOB

DJIEKTP VJYALU ACBOBJIAPH BA
JJIEKTP YJJIYAULJAP

17-§. ACBOBJIAP BA VJYAIUJAPIATH XATOJIHKJIAP

AcGoGHHHT aGCOMIOT XATOJAMKAAPH YJa4aHraH KaTTaaHK
Ba YHHHT XAKWKHH KHAMAaT/apH opacHaard gapxiaan 1060~
pam

AA=A,—A,, (73)
oynpa Ay — yauyanraw KuiimMath; A — yauaHajurag Kare
TANHKHHHT XaKHKHH KHAMAaTH.

Huc6uit xaroank aGcoaioT XaToJAHKHH YJaAyaéTraH KaT-

TaJUKHHHT XaKWKWH KuiimMaTura HucOaTtuaaH HOopar:
AA A, — A -
1= ——+100 = ——X.100%. (74)

X A-‘(

ACGOGHHHT KeJATHPMJraH XaTosauru jne6, aGCcoqioT Xa-
TOJUKHHHT AacOOOHHHI HOMHHAJ KAaTTaJHrura HucOaTura
aWTHAAIH:

24 1009, (75)
AI[
6yuna A, — acO0GHHHT HOMHHAJ KaTtTaJuru (ac6od GuJyaH
V/IYaLIHHHT I0KOPH YerapacH).

Hopman v waponTthaa (WIKaJaHHHT HIO XOJ4TH, TeM-
neparypa 293° K, TamukH MarHuTaBHi MaWJOHHMHTr GYyJsMac-
JIHTH, ac606 sxkHHHIA deppoMaruuTaBHil maccanap Ba Xo0-
Kazosap 6y/MacaHri) ac606HHHI KeJTHPHATaH XaToJHTHTa
aCOCHH KeJTHPHJraH XaTOJHK JelHJaaaH.

JYALWHHHT MYMKHH OYJraH 3Hr xarra HHCOHH Xaro-
JUTCHHH TYFPH MeToAna GeBocHTa Gaxosaluja KyHujgariya
aHHKJaHAH:

H=

A __ Ay
THX - prx 2_: o prx :q_x" (76)

6ynna Toye— acOOGHHHT PYXCAT 3THJATraH KeJTHPHJraH aco-

CHHl XaTOJHrH, Yy AacOOOHHHI aHHKJAHK KJAaCCHHH Xapak-
TepJaaiau.
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Keatupuaran pyxcat 3THATaH aCOCHH XAaTOJNHK KYyHH=

AarH udgoaaaaH aHHKJAAHAAH:
AA,

s 1009%, (77)
oyuna AA,, — MYMKHH OyJraH sHr Kkatra a0COJIIOT XaTo-
JIHK.

ACOOOHHHT aHHKJIHK KJaCCH Aed, pyXCaT 3THJAraH KeJ-
THPH/TAH aCOCHH XaTOMHMK Y, . HHHI AHHKJHK KJaCCHAA-
I'H CTaHAapT KaTopra MOC KeJraH 3HT sIKHH COHFaya six-
JHTJIAHraH KHHMaTHra aiTHJAALH.

Ac6o6 jpoumHHCH (ac6od OYAHMHHHHT  KHHAMATH) &
WYHAA#i KaTTaJHKKH, acbo0 KYpCAaTHLWIHHH OJHIU YUYYH
OYVAHM €KH MHJAJHMETpP IWIKaJgaaa XHCOOJaHraH KynanTH-.
PHAHLIK J103HM OYJAraH KaTTaJHKAHP:

Ax [ yauanaérran xarraauk Gupauru
C"-H‘[ rpas (EKH MM) ]’ (78)

6ynaa Ax — Yuana€rraH KaTTaJAHKHHHT yV3rapum KHiima-
TH; Aa — KYpCAaTKHYHHHT YH3HFUH (Eku Oypuyardi) CHJKH-

LIH. : :
Ac606 mouMuiicHra TeCcKapH KaTTaJHK acOOGHHHr ce3-

THPJMIH JeHHJaaqH:
1 Aa -
L (79)
ACGOGHHHT CEe3rHpJAHTH  KYPCATKHYHHHT V./I4aHa€Trad

KaTTaJAuk OGHPJHMTHra TYFPH KeJraH 4H3ufruii €éku Oypua-
Ml KYYHILHra COH XHXATHAAH TEHT,

Macaxanap'

358. 3aHxupaa TOKHHHT XakHKHMi KuAmatu, 5,23 A.
IOKopu Vauaw uverapack 10 A Gysiran amnepmetp 5,3 A
TOKHH KypcaTau. Kyiinaaruaapuu: a) acGoOHHHT a6CoJoT
XaTOJHIHHH; 6) Ty3aTdwi; B) acO0GHHHI HHCOHH XaToJH-
FHHH; T') acOOOGHHHT KeATHPHJraH XaTOJHUTHHH AHHKJAHT.

359, Xakuguit xapwnaurn 8 OM OyJaran pe3HCTOpPHAH
2,4 A tok yrtaau. By pe3HCTOpDHHHT YuJapHAard KyuJja-
HHIUHH BOJbTMETp OHsiaH yauauraunay 19,3 B uu xypcart-
IH. A6COMOT Ba HHCOHH XaTOJNHKJApHH AHHKJAHT,

360. Arap anukauk kjaacch 1,0 Gyaram acGOGHMHT:
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oKopu Yyauaw uverapacu 10 A 6yaca, wy ac60CGHHHT MYyM-
KHH Oy.Jrad 3Hr katra aGCoaioT XaTOoJHrH HHMAara TeHr?

361. Tekuc OGV/uHraH wKaJjdaad acOOOHHHI KalicH KHC-
MHAa YJI4aWHMHT HHCOHIT XaTOJMrH 3ur karra Oyaaau?

362. Arap TapMOKJaru KyYJAHHLIHHHT XakHKHH KHil-
matu 12,18 B 6¥aca, 12,1 B uu kypcarrad BOIbTMETPHHHT
HHCOHH XaTOJHTHHH TOTMHHT.

363. Oaguuru Macanaa waptaapuian Qoiigananus, Ty-
3aTHIl KO3 HUHEHTH KHIIMATIIHH AHHK.JaHT. .

364. 3anxupAarud TOKHHHT NaKHKHHA Kuiimatn 2A. Arap
I0KOopH yauaw uyerapacu 5 A Oyaran acbod 2,12 A Hu
Kypcarca, aCO0GHHHT KeJATHPHJIraH XaTOJHrH Kanaaii?

365. Auukauk xaaccu 1,0 O6Varan amnepmerp OuaaH
TOK YyauyaHrauza, y 5 A Hu kypcarca, MyMKHH O¥.araH 3Hr
KaTtTa HMCOM# xaTtoaMKHH aHukaaur. Homuuaa tox 20 A.

366. lllkamaHuHr ypracuaa HOJAb OVJAraH HKKH TOMOH-
JaMa wKaJaaad ac606JapHHHT KeJATHPHJIMaH XaToJHrH YMY-
MHIT KYPHHHILAA HHMAra TeHr?

- 367. Harpyska pe3uCTOpPHAATH KyUJaHHIUHH BOJLTMETP
6unan yavaranga 13,5 B uu kypcaran. Arap. pesucrop-
HUHT Kapwuaury 7 Om G6y.aca, BOJBTMETPHHHT a0COJIOT
Ba HUCOMH XaTOJNHTHHH TOMHHT. MauGauuur 3.10.k. 14,2 B,
yHUHT HukH Kapwuaury 0,1 Owm. :

368. MkkuTa BOJALTMETPHHHI aHHKJIHK kJaacch 1,0 OV-
AHO, YIYalJapHHUHT IOKOPH uerapacH TypJaHua: OHpHHYH-
cuuku 50 B; nkxuHuncuuuku aca 10 B. By actodaapaan
¢oAnasanu xapaéuuaa yauawgaru abcosioT XaToJHK-
HHHI MakCHMaJ KHiAMaT/iapH Kaunjaaii myHocabarna 6yaanu?

369. 20 Ta mamna napaajes yJaaHraH. SaHXHPHUHT Tap-
MOKJIaHMaraH KMCMHra aMmnepmerp yJaaHaH. YHHHT Kypca-
TamH 4,2 A. Jlamnanap O6Hp XuJa Ba Xap Kaiicd Jlamnajgard
Tok 0,2 A 6y/raH WapoHTAA aMMepPMETPHUHT abCOJIOT Ba
HHCOHH XaTOJIMK/JIApH HHMAra TeHr?

370. Ukku MuarunaMmnepmerp é€paamuia Y.ayawnaa as-
COJIIOT XAaTOJHKJAPHHHI MAKCHMaJ KHIMAaTJAapH OUp XHJI.
WMkkuHYH acO06GHHHT Ya4awr yerapacH IOKopH. Ac6o6.1ap-
HHHT AHHKJHK KJacCH KaHaal Hucbataa Oyaamu?

371. MaruutosnekTpuK ac6oGHuHr paMkacu 150 ypam-
ra sra 6y.au6, kecum o03H 6:10—* Mm%, Arap ac60GHHHT
xaBo 3asopuparu -HHAykuus 0,1 T, Vyauanaérran Ttoxk 12
MA 6ysaraiaa a#JaHTHPYBYH Ba akC TabCHP 3TYBYH MO-
MedTsap opacunard ¢apg 10 H-M 6y.aca, pamxaHuHr Gyp-
Yarud CHKHIIHHH (KYYHIUHHH) AaHHKJAHT,

68



372. 10 nan 20MA raya TOKHHM Y.uauijfa MarHHTO3/eK-
TPHK MuJHamnepmetrp kypcatrkuud 10 OyaumMra Ky,
AcCGOG Ce3rupJHTHHH BAa AOMMHIACHHH AHHKJIAHT.

373. MuaHaMnepMeTPHHHT XapaKaTJaHyBYH KHCMH Oy-
PHJAHLI OypuyarHHHHC YJauaHaéTrad TOK KyuH KaTTaJHrHra
Goraukank rpadurnaan Qoiigasanud (38-pacm, a), acdod

Ce3THPIHUTHHH Ba LWIKAJACHHHHT OYJIHM KHIAMATHHH XHCOO-
JIaHT,

&, ) &, |
044 oy n
‘9 - 4_0 -
Jd | 30+
20 F 20 ¢
10F . 10+
0 "0 20 30 40 50 Y 2 4 68 10,
I mA ‘
€ a

38- pacm, a— 373- macanara ona, ¢ — 374- macaaara o

374. AXtnepMeTPHHHI XaPaKAaTJAHYBYH KHCMH OYpHJHLI
OypuarMHUHr yJayaHaéTrad TOK Kyudra OOFJHKJAHK rpadu-
rugan oiaananud (38-pacwm, 0), yauanaérran 1 A, 3A,5 A,
8 A TokJaapiaa acOOGHMHI CE3THPJITH Ba OY/AUM KHiiMaTH-
HH TOTHHT. Y/uaHaEéTran TOKHHHT Y3rapHIIHHH XaMMa XOJ-
jgapra xaMm Ax=0,5 A neG o.JuHr.

375. Duextp yauawr acOOOMHH 3amKHpra yJsaranaa
CTpeJIKacH HOJIlaH uanra OFAH. Y/JOBUH CHMJAPHHHT YPHH
aJMaWTHPHJATAHAA CTpeJKa HoJAaH YHrra oriau. By acbob
KaHjaii ciucremanars ac0o0 3KaHJAUTHHH AHHKJAHT,

376. Y.auauaérran tok 5 nau 10 MA raua yarapTHpHJ-

ragga OHTTAa MMJVIHAMIEPMETPHHHT KYPpCATKHUH 4 OYJIIIM-
ra, UKKHHUHCHHMKH 7 OyJauMmra cumnkuau, AcO00JapHHHT
Ce3rup JaHri Ba AOHMHHCI YpTacuparid MyHocaGaTHH aHHK=
JIaHT. .
377. Hominaa xkarramurn 50 MB 6yaran maraurToanexs-
TpHK acGoOHuHr Kapwwuanru 10 kOm Ba wkaaacu 50 6¥-
JuMra sra. By acGOOHMHI TOKKAa Ba HCTEBMOJ KHJAHHAET-
raH KyBBAaTra Ce3rHPJHIHHH AHHKJAHT.
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- 378. MarHuToa/eKTpUK ac606 KYypCaTHI/IADHHHHI KeJ-
THpHJraH acocuit xarouaurd 0,4%. Crpeska 1KaJIaAa 79,
50, 25 Ba 5% ra OFraHia acOOGHHHT XaTOJHLH KaHAaH?

- 379. Muasnuamnepmerp 200 MA ToKka MYJ/KaJ/aHTaH
Ba cesrupauru 0,5 6ya/MA. Arap MHaIHAMMIEPMETP CTPeJ-
kacu 30 Gy.AMMra OFCa, WIKaJaHHHT GYauMaap COHH, OY-
JUM KHHAMarH Ba y.a4yaHaérraH TOK HHMAra TEHT?

50 60 ,, )

' .‘““|\m'ml;|lllrlu-l’,.,,‘wf 6‘0
A )

: Amnermerp
It 45-55-1500 Hz ~
© . <> 025140152 1093mK ®
359N3061 O5A R-019R L-023mH=$5r
79635 1A R:Q03R L 8,06 mK g5rocr 871-60

39- pacm. 381- macanara onn

380. dsexTp ¥auaur aCOO6GHHHHT XapaKaTJaHyBYH KHCMH
6usaH ya4yaHa€TraH KaTTaJAHK YpPTacHaa 3pKHH OOFIaHHIL
6yaranaa aC60GHHHT Ce3rUPJIMTHHU KaH/1ait GHIHLL MYMKHH?

381. 39-pacMaa 3aekTp Yyayaw ac600H LWKAJACHHHHT
MapKHPOBKACH MHCOJ KHJAHO KypcaTtuarad. Xap KaucH
£3yBHH YKHO, Ma3MYHHHH aiiTHO OEPHHT.

382. MarHuTO3/IeKTPHK CHCTeMa acO0GHHU Ty3aTa€TraH-
N3 Yayaul FaJATaTHHH METAJJ KapKacCu3 KHJAHOG KYHH/LH.
AcO606HHHT Hmura Oy KaHAad TabCHD KHJAAAH Ba HHMA
YUYH?

383. AcGo6GHu Ty3aTraHjaa Ky#uaraH siIHTH aKC TabCHP
KHJAYBYH NPYKHHAHHHT aKC TAbCHP MOMEHTH KatTta OY./H0
yukad. By ac606 KypcaTHIIHra TabCHP KHJAAAHMH?

18- §. TOK BA KYUJAHHMIIHU_ Y TYALI

Ilyur kapwnanra (40-pacM, @) Kyiiugarn Tedraamara
TYFpPH KeJajau: y

Ru=j2r | (80)
6yHna R, — yayaw acOOGHHHHT KapUIHJIHLH; Ry = [L- —

mwyHTAaw  Ko3pduuueHtH O6yaub, Yyauanaérram [ TOK-
HHUHT yJadaw ac6o6u TOku [, AaH Heya MapTa KyMJIHCHHH
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xypca'ra;m SBHH }’JI'-I&LLI yerapacH Heya MapTa KeHI‘aﬁH-

IUHHH KYypcaTanH.
Kyunanuw Oyitvya yJayaw yYerapacHHH Keuraﬁmpnm

yuyH gywuMua xapuwuauk (40- pacwm, 6) Kyiinaars gopmy-
Ja 6Vyinua TONHJaAH.

w = R\r(kn - 1)»
Uy N Unyus
I | | ==
gt Fr—° =
L Ry
' 5

40- pacy. Yayaw werapaciuil KenraiiTipHu cxemac:

a — aMnepMeTPHIHT, 0 — BOALTMETPHHHT
385, 387, 396, 398- macananapra omug

OyHJa R, — BOJbTMETP KapLHJAHTH; k&, = UE—- yJayaw ye-
H

rapacHHH KeHraiiTHpHw ko3dduunentn; U — yauanaérran
Kyuaauuiu; U, — ac600HHHT HOMHHAJ KYyYJaHHLIH,
ysrapyaqan TOK 3aHXHPJAPHAA YJsuall yerapacHHH
KeHralTHPHII YyYyH TOK Ba KYUJAHHIUHH YAyaligurad
TpaHchopmaropaap kKyananunaau (41-pacm).

@—

-
Ly Zy
7 ﬂ A tJ

a J

41- pacm. Yauaw TpancopmaTopaapu:
a — ToK TpauchopmaTopH, 6 — Kyuaauuw TpaxchopMaATOPH
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Homunaa tpaHchopmauua KoO3hhHUHEHTH KYHIAArH
Tap3aa aHMKJaHaAH:

I
H !H'-' ? (82)
U
B e =Nl
HV ch‘
6yunaa [, sa U, — GHPJIaMuH HOMHHAJA TOK Ba KYUYJaHIILI;

I,» Ba U,» — HKKHJaMuH HOMHHAJI TOK Ba KYUJaHHII.

Y auaw TpaHcdOpMaTOPIaPHHHHT HLWJIATHAHLIN TYhaian
TOK Ba KyuJaHuw OyiiHua HHCOHMH XaTOJAHK KYyiiijaru
Tap3jaa XHcoOsaHaau:

[:ku_!‘.'k'r

5 Usky — Usky . z

6yHaa R,— NakuKHiA Tpanchopmauus Ko3dbhHUHEHTH.
Tok Ba KyuJaaH#w TpanchomaTtopaapH Y4yH XaKHKHHA

TpauCdopmannsn, Ko3PHUHEHTH KyilHaardiya TOMHJIA/H:

I . U,

k‘l‘ = kl == !—2; kT ==kU = E! (84)

6yuaa /,, 1,, U,, U, — GupaaMuu Ba HKKHJIAMUYH TOK Ba

KYUYJAHHIIHHHT XaKHKHIT KHitMaTaapH. ,
Tpauchopmartopra wyHya aco6ol y.aam MYMKHHKH, HO-

MHHAJ KyuJanuwaa Oy ac606JapHHHT KYBBATH TpaHCGOp-

MaTOPHHHT HOMMHAJ KYBBAaTHIaH OLUMACHH:

Sn== Esn
G6yHpa S, — xap Ka#icH ac600 HCTebMOJ KHJIAETraH KyBBaT.

Macaaaaap

384. AMnepMeTPHHHI HOMHHAJ TOkH 1 A, yHHHr Kap-
wusaurd 0,08 Om. Arap amnepmerpra 0,03 OM KapIHAHK
wyHtaanrasaa y 0,9 A Hu kypcarca, 3aHXHMpjJaH KaHua
TOK yTaérran Oynaaau?

385. AmnepMeTpHHHT HOMHHAZ Toku /, =1 A, myHT-

HHHT Kapuwuaurd R, (40-pacMm, a). Arap 3anxupaaris Tok
kyun 5 A Gyaranga ac6o6 1 A Hu kypcarca, YHHHT (ac-
GOOHHHT) KAapUIHJHTHHH AHHWKJAHT.

386. 1 A ra my.kaJjsnanran amnepmetrp Ouaan /=10A
TOKHH y/uam kepax. YJauam ac60GHHMHT Kapusauru 10

OM 3KaHJAMIHHH XHCOGra 04O, WIYHT KAPIIHAHTHHH aHHK-~
JIaHT, ‘
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387. Huma yuyH wyHT TOK [ya1uanaéTraH samxupra
NOMM KeTMa-KeT Y. aHaJH Ba YHTra jnapaJjjes KHWJAHO aM-
nepmetrp yaanaau (40-pacm, a)?

388. Kapwuaurn R, 6yaran ammnepmerp GHJAAH HOMH-
naa karraauruzaan 10, 100,1000 mapra katra Gyaran TOK
KYy4yHHH Yauaur go3uM. Mana wy yavamaapnn Gaxapuul
yuyH TalJanradl WyHTJIapHHHT KapWHAWTH OHJAaH amnep-
METP KapLJIHrH YpTacia Kauaait Mynocaéat GOpJHTHHH
TOMHHT.

389. Kapwunanrn 0,02 Om 6¥anG, 10 A raua tok Va-
yauira My kaalanras  amnepmerpuu 100 A rauya Gyaran
TOKHH YyJauyaw V4ayH KV/JTaHHAAH, Ulyur Taiiépaaiu YUYH
kecumi 0,2 MMm* OyJaran MiuC CHMAAH Kanaail y3yHJAHKAA
Kepak OV.aann?

390. Kapwnanrn R, =10 Om o6¥aran muaanamnep-
MeTpHHUHT Xap OHp OYJAUMHHHHC Kuitmatn 10 MA/GVa. By
Mianamnepsmetp 50 6yaMMaH wkaJaara sra. Tok yauaér-
rai acooodra gapwuanrn Ry, =25 Om 6¥aran wyHT yaaH-
an. lllynna ac6o6 OuaaH kauzgall uerapaBmii TOKHH V/uall
MYMKHH Ba OyHaa ac000 OYJAHMHHHHT KuilMaTH Kauaaii?

391. Ya3rapyBuaH TOK 3au- '
XKUPHra HOMHHAJA TOKJdpH
l,y=1ABal/l,=10A 6yaran @ ; @

MKKHTA aMnepMeTp KeTMa-KeT
yaauan (42-pacsm). 3aHxupia ol A -
KaH/jaail MakCcHMaJsa TOKHH V.- (| B
yamw MYMKHH? l(?pca.'.r:mraﬂ -0 O

yJaur cxemacd kamaaii xoJ- a

Japaa  KYMAaHHJAHLWIN  MYM-  49_ pacw. 301- macazara oun
KHH?

392. AmnepmerpHuHr Kapwuanras R=0,08 Om. Arap
amnepmeTp opkaJan 1 A Tok yrca, yHAarH KyuJaHHII KaH=-
yara teur? Acoobra xapwuauru 0,02 Om OysaraH LIYHT
yJAAHTAHAACH KYUJAHHIIHH aHHKJAHT.

393. Kapwnaukaapu Typadua Oyarai HKKHTAa MarHi-
TO3JEKTPHK aMmepMeTp YMYMHH 3aHKHPra KeTMa-ker
yJaaHraH. YJapHHHT Kypcartnwin 6up-OGupnian Qapk Kuia-
JAHMH? .

394. Kapwuaurn 10 Om Oyarax pe3ucrop yJaHraH 3aH-
XHpAAard TOK KyuyuHH yauaw yuydH 0,1 OM KapLIHIHKIH
aMnepmeTp yJaHaH. AMnepMmeTp yJaaHdHIIH Tydaiiam TOK=-
HHHI a0CoJIIOT Ba HHCOHH KaTTaJHKJIAPHHHHI Y3rapHIIHHH:
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AHHKJAHT. 3aHXXHD KUCMaaapnaa KyuJaHuul gaouMmiit (y3-
rapHilLCH3) CcaKJ/JaHaiH. .

395. AcboOra keTma-keT yJaHraH Ba Kapwuauru 5 Oum
6yaran amnepmetp 0,2 A Hu kypcaTmoxjaa. Arap cxema-
ra 220 B kyuaanuw gViinarad oOyJaca, acGo0HHHT Kapulii-
JIUTH HHMara TeHr?

396. BoabTmerp 15 B raua kyuaawnwnug yavauwra my.-
Waananrad. Arap BOJbTMETPHHUHT Kapwuanra R, = 50 kOum
6yaca (40-pacm, 0) wy acoo0 Ouaan 225 B gkyuaaHHIWIHH
yavaw yuyH Kepaxk OyJagurad KywuMua KapUHJAHK KaT-
TANUTHHH aHHKJAHT,

397. Kapwuaurd R, OY.ran BoOALTMETp OHJIAH HOMIH-
nwaa kartraauruaad 10, 100 sa 1000 mapra karra Kywu.ja-
HUIWHH yadaw kepax. Kypcaruaran waprtaapau Oa)kapHul
yuyH TaH/IaHIaH KYyulHMua Kapuwuankaap Ba R, Kapuiu-
JUK YypTracuaari MYHOCA0AaTHH TOMMHT,

398. Arap U, =150 B; R, =60 xOwm; U =220 B 6y.a-
ca, BOJbLTMETP uyJ/aramuiaa Ba Kywumua gapuwuaukaa (40-
pacm, 6) xyBBaT ucpodu Kauaait Gy.aanu?

399. Arap BosbT™erp 180 B Hu kypcaTca, KapuIHAHK
R, = 0,8 xOM 6y.ca, 3aHXHP KyUJaHULIHHH aHHKAAHT (43-

pacMm, a). Kyu/sanuw TaKCuMJarduyuHHr KapwuJanry R
=24 xOm; R, =20 xOw.

+

43- pacM. a—399- macanara oun, 6—402- mace nara oun

400*. R, =60 xOm Ba U, =150 B 6ysran ukkura Gup
XHJI BOJbTMETP KeTMa-keT ysanrad. 280 B rava xapuu-
JIHKHH yJ/4all y4yH YJApHHHT GHPHIra KaHJIaH MaKCHMaJa
KYLWIHMUa KAapIIHJAHK yJam Kepak?

401. ManGanuur KyT6/MapH HOMabJyM OYJAranaa yu
uerapaBiii MarHHTO3/EKTPHK BOJBTMETP OWJIaH y3rapmac
KYUYJaHHIIHH KaHAai Y/a4aml MYMKHH?
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402. Y3rapmac kyyJaHHll MaHOGaHra Rn\-s-m ousaan KeT-

Ma-KeT yJaHraH peJe rairaru R narH KydJanHuwHm yJa-
yamjaars HHCOHIl XaTOJMHKIH @HAJTHTHK KYPHHHLLHAA aHHK-
JIAHT.

403. Mauwnii acuo[i.ﬂap,u,a Ky4YJaHHWHH + 5% rauyaTed-
pamnwnra ity xyaaun. 127 B Ba 220 B kyusnanuwaapna
MaHuIHil TapMOK1aru Kyuy/JaHHUIHK KaHJail aGcosmoT XaTo-
JHK OHJaH Y.uaw erapad Oyaaau?

404. Kapuuwmarn R =50 Owm Gyarau pe3HcTop OGHJIaH
KeTma-kerT yaanran amnepmerp /=0,5 A Hu Kypcarau.
[lly pesucropra y.aauran Boaktmerp U =25,1 B uu kyp-
catan. BoabTMETPHHHT HUKH KapUWHJAHTHHH TOTMHHT.

405. Muxn gapwnaure R, =1 Om Gyaran amnepMmerp

farapes xucmasapHra yaawrad. ¥ 3 A HH kypcaTMmokia.
Muku gapwnanrn R, =10 kOM Oyaran BoabTMETDP XaM
ywa oOarapes xucmagapura yaauran. Y 8 B mu kypcatmox-
Aa. barapesHuHr caaT HWJIAW KYYJAHHLIMHHE Ba KNCKA Ty-
TAWYB TOKHHH AHHKJAHT.
- 406. Arap GupHHuH napaJjies TApMOKJAATIl Ba 3aHHP-
HHHT TapMoOKJaHMarad ucsmuaard toxaap /, =2A Ba /=
=05 A Oyauo, yaap Kyiuaard aGcoJIOT XaToJgHKaap OH-
JaH yJuauraw Oyaca A/, =0,02 A Ba A/ =0,05 A, HKKHH-
YH MapaJjes TapMOKMAarH TOKHH YJa4auwaard HHcOnit xaTo-
JHK 71, HH XHCOOJIAHT.

407%. Bup ¢asaan y3rapyBual TOK 3aHXHPHHUHT Na-
pasjes HKKHTA TAPMOFHLArH TOKJADHHHT OHHIl KHHMAT"
AdpH KYHHIATH KYpPHHHLUTA 3ra;

1) {; =0,141 sin-314¢[A]; i, =0,282 sin 314([A];
2) iy,=0,5 sin 314¢ [A], i,=0,8 sin(314f —90°) [A.]

Arap 3aHXHPHHHT TapMOKJaHMaraH KHCMHTA 3JeKTPO-
MAarHHTaBHIl aMmepMeTp yJaHca, HKKaJaa XxoJaxaa y HH-
MaHu Kypcaraau?

408. D.1eKTPOCTATHK BOJBTMETPHHHT yJ4all uerapacHHu
OLIMPHUI YUYYH YHra KeTma-keT KHJAHO KOHJaeHcaTop Yy.Ja-
Haau (44-pacm, a). Arap HomuHaa kyuaawwwn U, = 2kB
Gyaran BObT™METP Gutan U =30 KB kyunaunwsn yavauw
JA03uM OFJ/ca, wyHAall KydJaHHLIHH y.mxam YUyH yJaH-
raH KOHIGHCATOPHHHT CHFUMHHHM (ABHH KYLWIMMYa CHFHMHH)
arukaaHr. BoasTmerpuuur curumu 40 nd.

409. Curumu 200 nd Oyaran 3JEKTPOCTATHK BOJLT-
metpra curuMmu 40 nd OyaradH KOHAGHCATOP KETMa-kKeT
ysnaund. Arap BoabT™merTp wkanack 100 Gyaumra ara Oy-
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JHO, xap Kaiicu Oy/JaHMH-
@ ] HHHr guiimatn 0,5 B

& T 6y.ca, KOHIEHCATop

{ = yJaHraHjadH KeiinH wmy

u BOJABTMETp OHJIAH KaH-

. e ail  MaxkchuMmaJa KyuJa-
Yy Up v

& == HHIWHH  yJayaw MyM-

c= :
~O———2 T U owem

yayaul

Cy Cuyu. c== verapacu 150 B Ba
g__r curumin 3 nd  OVarau

a FE 3JEeKTPOCTACTHK  BOJBT-

MeTpra KyuyJaHHul TaK-

CHMJIATHY yJdHraH. By

) KyuyJaHHlll  TakKCHMJa-

44- pacM. a — 408- smacanara ong, riu KO".’IQHC&TOP TaK-

6 — 410- macanara omna CHMJIATHY 1aH noopar

(44- pacm, 0). Takchm-

Jaruy xap OUpHHUHT CHFUMU S n® gan G6Yaran GewTa KoH-

newcatopaan u6opar. Arap Boabtmerp 110 B uu kypcarca,
3aHKMDAATH KyuyJauuw Kauaait Gyaanu?

411. Typt yerapaBuii BOAbTMETPHHHI YJ¥awl uerapa-
CH MaxpaxHu 2 OyJraH TeOMeTPHK TMPOrpeccHsi KOHYHH
6yfAnua ysrapaau. Arap Oy BOJBTMETPHHHI 3HT KHUHK
yauam yerapacH 75 B OGyaca, y OuaaH KaHjaaii MaxcH-
MaJ Ky4JaHHWHH Ya4amw MyMKHH?

412. 400/5 Tok TpaHchopmaropura 15 A ra my.kaanax-
raH aMnepmeTp yJaaurad. TpancdopmMaTopAard TOK HOMH-
HaJs OyJaranjga ac606 KypcaTHILMHH AaHHKJAHT,

413. KyunauuwHy ysagaw TpaHchHOpMATOPH YYJIFAMH=
HUET ypaMmaapu conn w;= 10000 Ba w, = 200. Mkkuaamuu
yyJaFaMra HomuHasa kyuJsannwu 150 B Gyaran BoasTMeTp
yJaHAH. DyHza Ky4/aHHIWHHHD yJayalwl MYMKHH OyJara”
3HI KaTTa KHHMATHHH Ba TpaHchopmauust KoadduineHTH-
HH aHHKJAHT. '

414, Tox yauaw Tpanchopmaropuun /,=410A; 7, =53A
3aHXHpra YyJaraiaa 1wy TPaHcGOpPMATOPHHHT TpaHchop-
Mauus KOIPGOHUHEHTHHHHT HHCOWH XaTOJMMIH 7, HHMara
Teur? [lacmopruzaru Mabaymotsapra kypa TpaHchopma-
nua ko3dduuuentu 400/5. -

415. Homunax gysBath 9 Bt 6yaran yiuaw tpancop-
maropura xap Gupu 1,2 BT KxyBBaT HCT€BMOJ KHAALHTAH
ac600AaH SHT KyNH GH/aH HEYTACHHH yJall MYMKHH?
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416. Arap-a) pamka 3aHxupuaa; 6) TAlWIKH 3aHXHPLA
y3uauw Oysca, Wy 3amKHpPra yJaHral MarHHTO3JeKTPHK
aMnepmeTp HULIANIAHMH?

417. Arap a) xapakarJiaHaJAHTaH Ba XapakaTJaHMaiiIu-
raH FaJTaK/J1ap KHCKa TYTAlWTHPH.JCA; 0) XapakKaTJaaHMaiiau-
FaH FaJTaK XOCHJ KHJA3E€TraH MarHMHTaBHil OKHM Xapakar-
JAaHAAWTAH FAJTAK XOCH/ KHJIAETraH OKMMra Kapama-KapluH
Hynaniwaa OyJca, wy 3amKupra yJaHrad 3J/eKTPOAHHA-
MHK BOJBLTMETP KYypcaTaaiuMH?

| ¥

(7,

a: ¢

45- pacy. Kapwnanknin aMnepMeTp Ba BOALT-
MeTp ycyamaa yauam cxemanapu. 419, 421,
422, 423, 424, 425, 426, 445, 475- ma-
cajanapra oma

19- §. KAPIUUJIUKIAPHH ¥ IUAL

Kapwuankau amnepmeTp Ba BOJBTMETP MeToaH GH-
JaH yJayaw: 45-pacM, @ Dard cxema YuyH:

U : L !
45-pacMm, 6 naru cxema )
YUuyH

— . URv .

Rx '_"[RV_U ’ (86)
6ynna U — BoabT™MeTp
Kypcatuuwu; / — amnep-
MeTp Ky pcatuuin; R,—
BOJIETMETD KapLIHJAHTH;
R 4 —amnepmeTp Kapuu-
JIUTH.

Slkka kynpuk Guaan  46- pacm. Kapumankrapun sikka Kyn-
KADUIHJAWKAAPHH YyJayaw  PHK ycyauaa yauauwr cxemacu. 429, 430,

- 431, 476, 478, 479- macananapra oua
(46-pacwm) ™ dcnatMa. zyz, — Macana wapraapura
R,=Rz—3--' (87) KyPa aKTHB, HHLYKTHB €KH CHFHM Kap-

R, WHAHKAAP
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Ac6Gobaapuu HaBOaTma-naBbar yJab KaplIHJAHKJAAPHH
yauaw:

a) BOJbLTMETDHH — jJactsiab GeBoCcHTa TapMOKKa Yy.Jao,
CYHrpa yJauaHa€TraH KaplWHJIuMK OHJaH KeTMma-keT yJaab
Yauaw (47-pacmM, a).

u
R—R(g-—1), (88)
6ynna U, — BOAbTMETPHH GEBOCHTA TapMOKKAa YyJaraHaard

kypcatiwn; U, — BOJILTMETPHH TapMOKKa VyJ/uaHaéTraH
KapuuJaHk R, OW/aH KeTMa-KeT yJaHTaHjaard KypCaTHILH;

2 Oo—1
s—()—o— « : o— &
1 _ 7
v Ry U []Ra
& @
Q- v lE
47- pacm. AcGo6Gaapun Hapbarma-nasbar

ynab, KapWIHAHKAAPHI ¥JA4alul CXeMacH:

a—poabTMETpHH, G—asnepmeTpuit 432, 433, 434- maca-
Aaaapra oua

6) aMnepMeTpHH — TAPMOKKA MabJyM KapLUHJAHK OH-
JaH KeTMa-kKeT yJsald, CYHrpa u3JaHaéTraH KapuHJHK OH-
JIaH KeTMa-kKet yJsab yauyaw (47-pacum,0)

Ri=1-(Ro+ R, — Ry, (89)

OyHna [, — u3naHaérrad R, KaplW/JIHK YyJaHraHaa ammnep-
MEeTPHHHI KYpcaTHWwH; [, — MabayMm R, KaplHJHK YyJaH-
raHjia amMnepMeTpPHHHI KYpCaTHLUH;

KapuuuaikHu HAMYHaBUH KapUIHAMKKA TAKKOCJAW #{/au
OMJaH yJuaul:

KapIUHJHKJIap KeTMa-KeT YJaHTaHJIa: _
U
R1I=R0 U_:‘ ; (90)
6ynna U, — HaMmyHaBuil KapwuJuK R, HHHT TOTeHLHa]

KHCMajapuaaru Kyuaauuw; U, — yauanaérran Ry Kapuu-
JHKHHHT TOTEHIHA/J KHCMaJapHAaru KyuJaHHLUI;
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}{apLUHJIHKJIap l'!apa.n.ﬂe.’l y.ﬂaHraHﬂ,a
Jo

6ynaa [, Ba /, — namynasuii Ba V.uaHaéTraH KapuiHJIHK-
Jlaparu TOK,

Macaaanaap

418. Pe3uctopHHHr aMmnepMeTp Ba BOJBTMETP METOAH
Onaan yauanran kapwuauri 501 Om. Arap pesuncrop Kap-
UIHAHCHHUHT Nakukuil kuitmaty R, = 500 Om 6yaca, ya-
yauraary accoaiorT Ba HHCOHIT XATOJHKHH aHHUKJAHT.

419. Arap amnepmetp 2 A HH, BoabT™eTp 50 B Hu
Kypcatca, pPe3HCTOPHHHT KAapWHJIHLH KaHud 3SKAHJHTHHH
Tonuur. AcGobuaap Kapwuwanriiaun xucobra ousamasr (45-
pacu, a).

420. OnauHrH Macana wapTiura Kypa, pes3sucTtop Kap-
IIHJAKTHHUHT XaKHKHA KHiiMaTHH TonuHr. Bywaa amnep-
MeTp Kapunanrn 2 OM 3KaHJHTHHH XHCOOra OJIHHT.

421, Baperrep KaplUHJHTHHH aMnepMeTp Ba BOJbMETp
MeToaHn OuJsaH yavaranaa acbo6aap KyiiHAariiu KypcaTau:
U=10 B; /=0,1 A. Arap BOJLTMETPHHHT KapLUHJHTH
R,=10 kOm; R,==0 (45-pacmM, 0) skanauru masiaym OyJca,
OaperTep KAPIUHJIHTHHH aHHKJAHT.

422, 45- pacMm, a aaru cxema OVitnya yayaHraH pesu-
CTOP KaplHJHrH KWHMaTiapH Ounaan ac6o0JapHHHT HYKH
KapUIHJAHKIapH  YpTacHaarn 1WyHAail MyHoOcaGaT/IapHH
é3uHrkH, OyHaa Yayawaard XaToJHKJAap MHHAMAJA O6Y/ICHH.

423. Pesuctopuuur takpuban 55 Om ra Teur 6yaran
KaplIHJIHLCH aMnepMmeTp Ba BOJLTMETP MeTOAH OHJaH YJ-
yanau. Arap wy MeTOAHHHI Y31 OMJaH KHJIHHAAHTAH Xa-
toank 0,25% nan owmacaurn waprt 6yJaca, xap kaiicu
ac600HHHT KapILUHJAHIH KaHya 3KaHJHTHHH aHuKJaHr (45-
pacm, a, 0)

424. Kyiinnarusnapuu GuaraH xoJaa pesncmp KapLim-
JHTHHH aHukJaaur (45- pacm, a, 0): amnepMetp 2 A Hu,
BoabT™MeTp 120 B uu xypcartau. A\mepme'rpmmr Kapuiuan-
rd 0,2 Owm, BoabT™MeTpHHKH 15 KOM.

425. b’srapynqan TOK JABHTraTe /i SIKOPHHHHT KapLIHIH-
rHHH 45- pacm, 0 aa kypcaruaran cxema O6yfinua ammep-
MeTp Ba BOJbLTMETP MeTOoAH OGusaH YyJauaranga acbob.aiap
moc pasuwiza 10 A Ba 3 B uu kypcatau. AMMepMeTPHHHL
Kapwuaurd 0,22 Owm, BoabT™eTpHHKH 9 kOM. Arap ac606-
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Jap KapLIMJHTH XHCOOra OJHHMAaca, siIKOpb KapulHJHTHHH
TOMHWIAArH PYXCAT 3THJAAAHTAH HHCOHII XaTOAHMKHH AHHK=
JIAHT.

426. Arap amnmepmeTp Ba BOoabTMETpHH 45- pacMm, a Aa-
rd CXemara yxwaw KHau6 yJaaHca, OJAHHTH Macasaa wapT-
Japura kypa, aABurartesb fKOPH KapLIMJIHCHHH YJaualiaaru
HHCOM{T XaTOJMK HHMAra TEHr? :

427. Kerma-ker yaaHraH R, =15 xOm; R, = 10 xkOn
pe3ucropaapaad nbopar 3aHXHP KapWwHAHTHHH Y.a4aulaard
HHCOMI XaToaHK YR HH TONHHT. Pe3uCToOpaapHHHT Kapuli-
Jury Moc pasuwaa AR, =100 Om Ba AR,=80 Om adco.aioT
XaToJIHK OHJaH {.auaHraH.

428. flkka kynpuxk cxemacuia y.ayawap aHHKJIHTH
TaBDMHHAAW MaHOaH 3. 10. K. HHHr y3rapu® Typuwura
GOFIHKMH?

429. Y3rapMac TOK sIKKA KYMNPHTH AHAroHaJiia TOK
Hoara TteHr (46- pacm). Eskaaap Kapuwsaurn mMoc pasiiiaa
Ky#ingaruya: R, =10 Om; R; =20 Om; R, =5 Om. R,
HH aHHKJaHT.

430. Y3srapmac TOK sIKKa@ KYNPHTH €/AKaJapHHHHT Kap-
WHIHTH (46- pacM) ky#uaarnua: R,=20 Owm; R,= 10 Ox;
R(=30 OM; R,=10 Om. Arap TabMHHJAW KYYJIAHHLIH
U,p=12-B 6yaca, U,, KyuraHHll HHMara TeHr.

431. Yayaw xynpurn auaronasura yaauran R,=5 OM
Jau raabBanoMetrp 20 MA HH kypcataau (46- pacm). Arap
R, =20 OM; R; =40 Om; R, =80 Om 6yau6, U,,=20 B
6yaca, Ry KaTTaJHKHH aHHKJAHT.

432. Arap BoIbTMeTPHH R, Kapwuank Guaan U,=127 B
JH TapMOKKa KeTMa-KeT Y.JaraHaa YHHHT KY4JaHHLIH
U,= 120 B, xapwuauru sca Ry= 40 kOwm 6yaca, R, Kap-
IIHAWK HUMara TeHr Oy.aand (47- pacm, a).

433. IepexioyaTeas (y3ruu-yaarny) épaamiaa BOJAbT-
MeTpHH jactiab 6eBOoCHTa TAPMOKKA, CYHrpa Xyaau 1y
TapMOKKa KapwHauru R, =36 kOwm 6yaran pe3ucrop OHIaH
KeTma-keT yJnab gywuaanu (47- pacm, a). Arap BoJbLTMETpP
120 B uu, cynipa 30 B uu «ypcarrau Gysca, mwy BOJALT-
METp KaplHJAHIH Ry HH TOMHHT.

434. Kapwunank GuTra amnepMeTp €paamuaa yauaHaad
(47- pacm, 0). Kaaut 2 Basusitna typranaa /,=0,5 A ra
TeHTr 31H, KaJauT | BasusaATra yTkasuaranaa tok [, =0,2 A
6yau6 xosaaH. Arap ac606HHHr KapwHaury Ra= 0,1 Owm,
R,=50 OmM 6¥ysca, R, KaTTaJMKHH TOMHHT.
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435. YUyTkann KOHTAKTHHHL YTHIU Kapuuairia R, Hi
anngaanr. ¥ R, =50 Om namynasuii Kapuninkka TaKKoc-
aaur meroan Guaaun aungaanaan, U,=80 B Ba U,=30 B.

436. IOkopu y.auaw uerapacn 300 B Gyaran azaexTpo-
MarHuTaBnii cucreMa acOOOHHHT YJauall MeXaHH3M FaJATarH
CHMHHHHI KYHJaJaHr KecuMH Humara Tenr? Faatakuuur
aktus gapuwirn R=0,1 Owm, nuaykrusauru L= 320 mT,
pyxcar atmiran Tok 3uuanrn j=1 A/um?. Ac606 F =50
'y wacrorana yauaura MyJ/DKaJJAHTaH,

437. Faarakunsr Ypamaapapo H30JsSUHSICHHH CHHALLAA
meromymetp crpeaxkacn 40 MOm 6yanmaa tyxragun. By
nikaga mi Kiueait Y3yuauruauiar 0,4 HHH TaWKHA KHJAJLH.
Acooounnr aungank kaaccwn 1,0. Kapwnaukuayn yavawnarn
MakcHmas abCo OT XaTOJMHKHH aHHKJAHT,

438. Vukn gapwwuanrn 50 kOM 6yaran BoabTMeTp GH-
Jai UKKH  CHUMJI JIHHHA  H3OJAUHACHHHHT  KapLHJAHTH
Vauanan, Cum Ouaaun ep opacugaru kyuaanum U, =30 B,
U, =70 B. Jluunst 127 B kyuynanuw oCTHAZ HIUAAiIIH.
Epra nucbaran u3oasauus KapwHJHCHHH XHCOOGJAHT,

439. AnteHHa H3O0JALHACHHH CHHA0 KYPHIU y4YYH Ky4-
Jannwn 120 B 6yaran 6atapesiHnuur GHP KYTOHHH aHTEH-
HA KOPNyCHra, HKKHHYH KYTOMHH MH/IIHAMIEPMETP OpKaaH
epra yJaanan. Arap ac6o6 /=0,01 MA Hu kypcarca u3o-
JSILHST KapLWHANCH Kauaaii?

440. Cyiox yTkasruusap €KH IOKOpH HaMJIHKKa 3ra
OyJaran yTKasruuJap KapuHJAHCHHH YJauawpaa ysrapmac
TOKIAH (Ljoimaﬂanca OynagumMH?

441. Y3rapmac €xku Oup (pasanm ysrapyBuaH TOK Tap-
MOFHIArH CHMJIAp H30JISILHACHHHIT KOHTPOJ KHJAHO TypHLl-
1a 48- pacMm, @ ma TacBHpPJAHraH CXemMa Ky JaHHaaau

e

|

S- pracM. a — 441, 442- macananapra oun, 6 — 443- macanara .ou 1
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(R—H30AAUHSHUHT Kapuwuaurn). Msoasuus wikacraanMa-
rasja Ba IUHKACTJaHraHAa BOJLTMETPHHHI KYpPCaTHLLI
Kannait 6yaann?

442. Ouiannru Macasa waptaapiian doiiza. 1aH10, CHM-
Jap opacuaaru kyuaanuw 500 B Oyarania soabTMeTpaapHii
KaHxall KyuyJaHHlIra TaHJall KepakJurHHu auukJaar.

443. 48- pacm, 0 na epra yJ0BUH KYPHAMA KapLlHIHTi
R, Hu ¥yanuyam cxemacu OepuJaran. Cxemajza BOJAbTMETp/1aH
doftpanannaan, YHHHT KapWNJHrH 30HA KapPLIHAHCHAH
3Hr Kamujaa 103 Mapra kym, abhn R, > 100 R, [Hiuna
YUyH WyHAall wapTt Oaxapuiauwid Kepak? Dywaa xaujail
CHCTEMajarH BOJLTMETP KY.JAaHWJIaH?

444, Oaguurd Macasna waptiiad  ¢oitpnaaauns, 30H1-
HHHI' KapLuuaury R, 30HAHHHT YYKYPJAAaHHLIHTA BA TYNPOK-
HHHT HaMJIHTHra Kadjail GOFIHKJAHTHHI TYLIYHTHPHHT.

20- §. KYBBAT BA 3HEPIrUAHH ¥YNUALU

Varapmac Tok 3auxupaapuaa KyBBaT aMIepMeTp Ba
BOABTMETP MeTOoAM Guaan (45- pacmra Kapaur) ¢Ekn
49- pacmjaa KypcaTwarad cxemaJgJapHHer Oupu  Oyiliua
yJ/JaHTaH 3JEKTPOAHHAMHK BATTMETp E€pjamuia y/auaHajiu:

P=UI+U,I (92)
P=UI+ Ul,,

6ynna P — Bart™eTpHuur xkypcatunn; U/ — nerebmMoa Ku-
AWHAETraH KYBBATHHHT XakHkuii kuiimatu; U,— patT™meTp-
HHHI KEeTMa-KeT 3aHXHpHAarn Kyuaawuw; /, — BaTTMeTp-
HHUHT napaJjJjes 3aHXHPHAATH TOK.

Bup ¢asaau ysrapysBuaH Tok B3aHKHpJApHAA AKTHB
KYBBAT 3/€KTPOAHHAMHK €KH ()eppOMAarHHT BaATTMETP €p-
Aamupa yauanaau (49- pacm, a Ba 0).

, x 'i(- w w AR ¥
e T
Ry ‘ Ry
Ny S— e
a é.
49- pacm. Varapysuen Tok KyEraimun Yavawr cxemacu. 448, 449

450- macananapra oua.
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Bup ¢asa.sn y3rapyBuan TOK 3dHAKHPJIAPHJLA PEaKTIIB
KyBBAaT ojlar/ia BarTMeTp épaamuja Vyauanaiad. Yupa na-
paasies 3aHMKHPHH TETHILIYAa YyJddll KyuJanuml Ba TOK
opaciaari 6ypuakun 90° cumknwnra oand keaaan. Uy.i-
ramaapu OyH/aii yJjanran BaTTMeTPHH BapmeTp Je0 ara-
J1a/ut.

Barrsmerp kanjail xonaaaapra MyBo(my yJaanca, Bap-
METP NaM XYJULH WyHaall yJaaHaan.

Typr cuman yu (pasaqan yarapyBual TOK 3allKHpJaapiiiaa
aKkTHp Kysear xap kaiicn ¢asara yaanran Oup (pasaan W
parrMetTp Ouaan Vauanaan (50- pacwm): -

P=pP; -P,-|-Py=U,Il,coso, +Upglzcos p,-}

¢ + Ul 08’9

(93)

s ]

30- pacy. Vu pasaan samkupaarn akTiB KYyBBaTil yauaul cXemaaapi.
453- macanara owul.

oynna Py, P, P, — part™erpaapuunr kypcatwun; /,, [,
[~ — $a3a Tokaapn; cose¢,, COS¢, C€OS®.— KyBBaT KO3()-
b HuenTaapH.

Yu cuman (yu ¢asaan) ¥arapysual TOK 3aHXHPJAAPHAAL
AKKTHB KyBBAT, arap (asanap HarpyskacHu cHMMerpHk Oya-
ca, (pasasappan OGHpHra yJauras paTT™MeTp €paamunaa y.-
ya.naamn (51- pacm): :
P=23P,=3U,kI, cosp, (94)

Gymjaa Py, — ourra (pasannir akTHB KYyBBATH;
U, — dasa xyunaunw; /, — pasa ToKH; A%
@ — (asa.kyusanHlIn Ba TOK opacuaa (asa cia-
Auwm, . ' '
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31- pacsm. Mcrtenmoaun dasaaapuaarn Harpyska cumMertpik Gvaraiinia
b cpasa:m 3aHwupLarn aKTHo KyeBpatui S-"J'[‘-lal.ll cxesacn:

e — BIAY3 veyauna yaaw, 6 — yuGypuak yeyanaa yaaw.

¥Yu cuman y3rapysuaH TOK 3aHXHPJapHAAa peakTis
KYBBaT MKKH BaTTMeTpP MeTOAH OHJaH aHHKJaHaH

(52- pacm):
Q=v 3(P,— P,) =V 3U,l,;sine, (95)
oynna U, Ba I, — nuHHA KyuJaHWIIH Ba TOKH.

Tok Ba kyunranuwuiapHu yauaiignrad TtpaHchopmaTop-
Jap gynaannaran (yJaadrad) yu ¢asanad TOK 3amkup.a-
D@ KyBBAaT KyiiWaard Tap3ga aHuKJaHamoH:

Py = by Ry P, (96)

u(x]/) z
< P— &

52- pacu Y4 ¢asanu 3amkHpgary pe-  53- pacMm. AMNepMerp, BONbT-
aKTRB KyBBaTuuW ¥agaw cxemacu 455- MeTp Ba BatT™MeETP ycymua
aacaxaara O M. ynuawr cxemacu. 481, 2,

483, 484- macanaaapra oun
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oyuaa P, — GHpaaMuH 3aHXHPHHHT H371aHAETran KyBBaTH;
P — BATTMETPHUHT KypcaTHulin,

Y3rapyBuan TOK 3aXHPJAPHAA KYBBAT KO3((puuueHTH
amnepmeTp, BoAbLTMETp Ba BatTmeTp épaamnaa 53- pacm-
Jaru cxema Oyiinua XHcoOJanajiu:

P
Cos 9 = 7 . (97)
Oyuaa P, U Ba / — BaTT™MeTp, BOJAbTMETP Ba aMmmnepMeTp-
HUHT Kypcatnwiapd. Y3rapyBuaH TOK 3atKipjaapHaart
3HepPrusa 3JexTp cueruyukaap &épnamnina yauanann. Cuer-
Uinkaap Kyliwgarn napamerpJaap OnJan XapakrTepaaHanH.
CyeTUHKHHHT HOMHHAJA JAOHMHIICH '

W 3
¢, = — [BT-cex/aiia], (98)
My
Oynna W — cyeTunkHHIT MAaTLJAyM aiizanuiuaap €¢OoHH Gu-
JaH Kaiijl KWiKHlirad 3HepTHACH; M., — CYCTURKHHNT afJja-
IliILll.-'lap COIIH;
CYUETUHKHHHI XaKHKHIT JNOMMHIICH
Pt n
¢ = — |Br-cex/aiin], (99)

Hclﬂ

C

OyHAQ M., — CHHALU BAKTH E€KH HILIaW BaKTiiaa CUETUHK

JIHCKHHHNT alaHuIAap COHM; P — 9/eKTP 3aIKHP HCTe b

MOJ KHJAaaWran KyBBaT; £ — CuHaw €KH  HUAAW BaKTH;
CYBTUWKHUHT Aa0COMIOT XATOJHTH

Ac=c, —c; (100)
CUCTUMKHHHI HHUCOMIT XaTOJUTH '
('H —
T=£—-100%. (101)
Macanaaap

445, Arap amnepmerp xypcaruwn 3,5 A Ba BOJALTMETP
kypcatnn 28 B 6yaca (45- pacsm), y3rapmac TOK 3aHKIPH
HCTEBMOA KHJAJdAMTaH KYBBATHH TOTHUT,

446, Byanmaapu 50 ta Gyaran wkaaaan BATTMETP TOK
uyaramu 2,5 A Ba 5 A 6yaran nepekaovareara sra. lle-
pex.aouateab 2,5 A BasuaTia Typranaa Ba BaTTMETPHHHT
ketma-ker samwxupaapn 50, 100 sa 200 B 6yaranna sart-
IMeTPpHHHT O M KHIIMATHHI BA CCIrHPANTHEN  ANHKJIAHT.

85



447. Oaauuru macanaa waptaapiaan Qoiinaaannd, ne-
pexkaouatesb S5 A Ba3usAT/Aa TYpraHjia BaTTMETPHHIT OY-
JHM KHIIMATHHH Ba CE3TUPJANTHHII aHMKJANT.

448. HomnHaa kyuaannwn 220 B oyaran §3rapmac
TOK "HCTEBMOJYHCH KYBBATHHH YJauawl yuyH napamerp.Japll
Kgyitnagariya oyarad 371eKTPOAMHAMHUK BOJbTMETPAAN ((oii-
nanauunanu: U, =220 B; /; =05 A; kerma-xeT uy/ramuur
wapwuaury 0,2 Om., Bynana 49- pacm, @ aa kypcaruaran
cxemanaun ¢goitnanauub, HCTEDMOJYH KYBBATHHIT dHNKAANT,

449. flva onauHrd Macaaaaard BaTrMeTpuuur Yam gy.-
dauuaanu, Iy Ouaan Oupra BaTTMETPHHHI napaajes 3aH-
WupHaa HoMHHaa Ttok [y, =50 MA. McrenMmoauu KyBBaTi
waunaii (49- pacm, 0)?

450. OaMHrH HKKH MacaJaa acoCH1a CXeMa/laH MakKCH-
Mas TOK yTrawja gaiick cxema Oyiinua yavawjga HucOHi
XaTOJHK 3Hr KaMm OY/JHLIHNH dHUKJAHT.

451. daexTp 3aHKHPAATH KyBBaTHH Yauaiiauran acoob
yu3uFHit Yavaw - wkaaacura sra. Arap P, =10 Bt 6¥.1-
raina Tok kKyun [, =2 MA O6y.aca, gyssar P, =230 Br
OyJ/aradaa TOK Kyuu Kawjai Ooyaanu?

452, Arap TokHM Yauawjaru xaroanxk y/=3%, Kkyu-
JAHHWHK Yayawaard Xxartoank 3aca v, = 2,8% o¥aca, y3-
rapMac TOK 3aHXHPHAA KyBBaTHH aMMepMCTP Ba BOJLT-
MeTp épiamuja  yauawiari MyMKHH OyJarad sHr katra

HHCOMI1 XaTONMK 7, HHMAara TeHr?

453. Yu (aszaan TOKHHHT TYPT CHMJAH 3aHKHPIILA
(00- pacm) KysBaTHH Vauawzaa BatT™eTpaan Qoiljananii-
au. By Batrmerpuusr xap kaiici ¢asazarn xypcartiiin
MoOC paBHwaa xyiinaarura teur: 20,25 a 38 Br. 3anxknp-
HHHI aKTHB KYBBATHHH AaHUKJAHT,

454. 51- pacmaaru cxemaaap OyiiMua yJaawram BarT-
metp 60 Bt uu k¥ypcatam. Mkkeaa cxemaza xam (asa
Harpy3kaJjapu HCTeHLMOJ KHJIAETraH akTHB KyBBAT IKaHaii?

455. Y4 cuman 3amkipra HKKHTa BaTTMETP yJaHran
(52- pacm). Arap Oupmiui BATTMETPHHHT KYpCaTiiLlil
80 BT, HKKHHUH BATTMETPHHKH YHAAH HKKH MapTa KaMm
KYBBaTHH KypcaTca, 3aHAHPHHHT AaKTMB KYBBaTH Kanua
oyaani?

456. Dup 3amkupaary TOk Ouaan HKKHIHYH 3aHXKID-
Jard KyuJaHuw opacujaard ¢asagapHHHr CH/DKHW Oyp-
yaru 1/4 naspra temr. Arap HKKaJaa 3amKHp Xxam Oup-
Oupura asekTp xuxataan OOFAWK Oy./maca Ba yJaapiaru
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51- pacm 457- Macanara oup

TOK uacroranapu Oup xua Oy.ca, BatTMerp Ouaaun ¢pasa-
JapPHHHC CHDKHW Oypuarn 1/4 agaBpra TeHr 3KaHJAHTCHHH
Kaljgai TeKWHPHIL MYMKHH?

457. Daexrtp 3amKHpra (54- pacwm, a, 0, 8)) BATTMETP
yaanran, Barrsmerp Kaiicu JaMNanapHUHr KyBBaTHHH Yauaii-
au. Arap 3 smaMmna YuupuO KYiluaca, BaTTMETpP KYpCaTHIUH
Kaunait yarapaau?

458. 3amxupra (55- pacm, @) BaTTMeTp Kaujiaii y/aH-
ranaa y: a) R, pesucrop; 0) R, Ba R, pesucropaap; R,
Ba R, pe3iCTOp/ap KYBBATHHH Y./yaljau?

459. 55- pacm, 0 maru cxema OYiiMua yaaHraH BaTT-
METp HHMAaHH Kypcarain?

Rf Ez RI’ w -
¥ N
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|
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55- pacMm, @ — 458 macaaara oua, 6 — 459- macanara oua

460. Barrmerp Tok Vauaw Tpaucdopmaropu 150/5 Ba
Kyuaauuw yavaw tpancgopmaropu 800/100 opkaan yaaH-
rau. Arap sarrmerp 300 Br nn kypcarca, Harpy3ka 3aH-
JKIPH HCTELMOJ KHJIAETraH KYBBATHH AHHKJAHT.

461. Barrmerp wkanacunnur 6yaumaap coun 100. Yura
KVIIHMya Kapwuank yaad, yauaw yerapack 200 B ra
eTKkasuarai. Arap BaTTMEGTPHHUHT TOK YYJFaMu TOK TpPaH-
copmartopn 200/5 opxkaauw yaamnca, acOGOOHHHT OYAHM
KHiIMAaTH HMMAra TeHr Oy.JaAu?
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462. Bup ¢asasum TOK TapMOFHra TOK TPaHC(HOPMAETOpPH
300/5 Ba kyuaawnw TpaHchopmaropu 8000/100 opkaau
aMmepMeTp, BOJLTMETP BAa BATTMETp yJauraH. Ky#huaaru-
JIap MabJAyM: 3aHxupaaru Tok 150 A, kyuaanunwm 4000 B
Ba KyBBaT Ko3(hduuueHtH cose =0,7. Y.auaw CcXeMmaciHy
YH3HHr Ba Gapuya acdo6.ap KYpPCATHIWIHHH aHHKJAHT.

463. 100/5 Tok TpancdopMaTOpH OPKaJH TOK HYJFaMII
ysnauran Bartmerp P,=300 BT KyBBaTHH KypCcaTMOKa.
AKTHB KyBBAaT P, HH aHHKJAHT.

464. Arap 3aHXHpra yJaHraH ammnepM™MeTrp, BOJALTMETP
Ba BATTMETPHHHI KypcaTHwi Moc paBuwza 4 A, 80 B,
200 Bt 6yaca, KyBBaT KO3(HUHEHTH Kauasi GVaann?

465. Arap CYETUHKHHHI HOMHHAM aouMmuiicu ¢ = 1200
Bt cek/aiin 6yaca, cuétuuk ancku 20 mapra aiisaHranaa
Kail KuJaAuraH 3HeprusiHH aHHKJaHT.

466. D1eKTPOTEXHHKABUHIT KYPHJIMAHHHT KyBBaTH P =
=2 kBr. Arap cuéruuk aucku 40 mapra aiinanca, y Kauua
BaKT uwJarad 6Yaann? Cu€TUHKHHHT XaKHKHI JNOWMHIICH
¢ = 1400 Br-cek/aiia.

467. Cuéruuk aucku 10 MuH Hunza 94 mapra aitaniu.
KyBBatu 6up xua Gyaras, mapa//e yJawrad yuta Jamia
Harpy3ka 6yau6 xu3aMar kuaanu. Cuéruuxaaru 2500 mapra
afiianuira 1 kBT coat KyBBaT TYFpH Keaanu aeran é3ysra
acocaaHub, xap KaiiCH JaMnazard KyBBaTHH XHCOOJaHT.

468. Cy€TuMKHMHT HOMMHAA JouMuiick ¢, = 1300 Br-

- cex/af. Cuétyrk 10 cexk naBoMMAAa HWwWJaraHaard KyB-
Bar 1,32 kBt wu Tawxua kuaaan. Iy cuéTumk AMCKH
10 Mapra ailnaHraHaa CUE@TUHKHMHT a0COJIOT Ba HHCOHIT
XaTOJNHIHHH aHHKJAHT, ”

469. Oununru macana waprugan Qoiinasauns, xaKuiiii
3Heprus cap(@HUHH TOMMII YUYYH CUETUHK KYpCATHILIHII
Kanaaili MuKaopra (KaTTaJHKKa) KYnaiTHPHIL Kepak?

470 Cué&ruuk kypcarran aueprua capdu 800 xBT-coar.
Texwupuiaa Wy Hapca AaHUKJAHAHKH, CHETYHK YpTaua
1,8% HucOuit xaTtoqnkHH dakTuk capd Gysaérran snepriis
TOMOH OWHKPHO . kKypcaTraH. Xakukuil 3Heprusi capdinin
TOMMHT. _

471. ¥Ysrapmac Tok 3auxupu 220 B au y3rapmac xyu-
AaHuW.Ba D A TokAa TeKWHPHO KYpuaau. Bewra teur
BAKT MHTEPBaJjJapuHiaa CYETUHKHHHT aillanHAap COHH MOC
paBuwaa 201, 202, 198, 198 6y.11u. Xap Onp BakT uutep-
BaJIMHUHT 4Y3uAHWHUEE 6 MHH €0, CUETYMK JLOMMHIICH €
HH aHHKJAHT.
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472. VarapyBual TOK 3JeKTP TAPMOFHIa CYETUHK Y.Jalll-
HHHT MPHHLHOHAJA CXeMaCHHH yu3HHr. DBynaa cuérumk
V. 1aHaAHTaH KOHHH TYWYHTHPHHT.

21- §. PEAKTHUB 3JIEMEHTJIAP NMAPAMETPJIAPUHHU ¥YJIUALI

PeaxkTtp 3/1eMeHTIAPHHUHT WHAYKTHBJHTH Ba CHFHMHHH
Kyiinnarnua yJauaw MYMKHH; aMnepMeTp Ba BOJLTMETp
mMetoan OGuaan (45- pacm a, 0 ra Kapaur)

U ;
L=2; (102)
!
C, =5

oyuna U,l — ac606aapHHNT KYpCaTHIUH;
KynpHK cxemacu épaamuaa (46- pacmra kapar)

R'\ i
Le=Liz; Co= Ca (103)

Oyuaa L; — HAMYHABHI{ FaJATAKHHHT HHAYKTHBJHTH; C;—
— HaMynapHil KOHIEHCATOPHUHT CUFHMH; K» Ba Ry — pocrT-
JanajHran aKkTHB KaplHnJadkaap.

Arap peakTHB 3JEMCHTIAPHMHI AKTHB KapLHJIHTH XH-
cobra oJamnnmaca, I0KOpHAArH yauaiunaap YpHHAH OYJIHIIHHK
Kaiil KHJanO YTHLL JIO3HM.

Varapysuan TOK 3aHKHPJAPHHHHT AKTHB, PEaKTHB Ba
TY.1a KapWHAHKAapH cxema OYiinua yaanran (53- pacmra
KapaHr) amMnepMeTp Ba BOJLTMETpP €paaMijaa yJa4yananm:

P
R=T:,

2 N
ol oy U — 17 /

oyuna P — BaTTveTp KypcaTHILN.

, (104)

Macananap

473. AMnepMeTp Ba BOJLTMETP MeTOAH OWJaH Y.Jauan-
rem FAATAKUHIT MIJLY KTHBJAMTHHH aHuKanr, AcGo6aapHunr
kypcatnwu moc pasuuwrga: 02 A pa 30 B. Kyuwaanmuw
yactoracH 400 I'u. : ;

474, Oaaunru macana waptujaan Qoiigananud, yauau
paKTH/AA HYJa KyHuJaran HucOMil XaToqaumkHM Tomuur, Faa-
TAKHHHT akTHB Kapunradry 15 Owm.
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475. KonaeHcaTop Vy3rapysuan KyuJdauuwr wmantanra
vaaurad., Bynaa kyuaanuw 20 B Ba wacroracn 50 T
Arap amnepmerp (45- pacm, @) 0,1 A un kypcarca, Koi-
JACHCATOPHIHT CHFHMH HUMara Tenr?

476. Arap HaMyHaBHIl FAATAKHUHT HHAYKTHBANTH 40 M1

6y.ca, % = 2 KYNPHKHH MYBO3aHaT/Jawra 3puL:nICi, ra.1-

TaK MHAYKTHBAMTH L, HH XnCOGJaHT.

477. OiAHry Macasa WwapTHra Kypa yauatl BaKTin iiy.a
KV iiHaran abcoaioT Ba HHUCONIT XaTONMKHH Tonuur. Iaarax-
AApHHHT akTHB Kapwuanriy R, —=R; = 20wm. Kynpuk uacro-
Tacd 50 'y G6yaran y3rapysBuan mandagaH TabMHHIAHALN.

478. HamyHaBuit KOHIAEHCATOPHHHT CHFHMH C =5 MK(.
Kynpuk cxemacuaan oiiaanannd (46-pacm), HOMaBaAYM
KoHaeHcaTop cuFuMH C, HH Kyliwaard wWaprt yuyH aumk-
aaur: R,=35 kOMm Ba R;=1 kOmM O6yarauna xynpux
MyBO3aHaTaa Oy.13au.

479. L, (ékn C,) uu Ry OGnaan xoiiM aiaMawTupu/ica
(46- pacm), KYNpuK cxeMaHu KyJaaamwl MYMKHHMH?

480. 56- pacmaarun cxemana: a) nepekJaiouarean (ys-
ruy-yaariy) 1 Basuaraa typrauna Ba R, = 3,5 kOum; R.—
= 2 kOmM; 6) nepekJaiouateab 2 BasuATAa Typranjaa sa
R,;=0,3 xOm; R, =2 kOm Gyaranna kynpHk MyBo3anar1a
oyaaau. Arap L, =050 M, Ry,=5 Owm, R=80 Owm, kyu-
Januw yacroracH sca 50 'y Oy.ica, FaATAKHUHT .aKTHB
KapWH/AHTHAHH Ba MHAYKTHBAHTHHH XHCOODJAHT.

481. Ysrapysuan kyuaamuw uacroracu 50 [ Gyarain
(53- pacM) TapMOKKa yaaHrall FaATaKHWHT AKTHB KapIlil-
JUCH Ba MHAYKTHBJIWCH HUMAra TEeHr? AmnepMeTp, BOJLT-
MeTp Ba BATTMETPHHHI KYpCATHINJAApH MOC paBHliAd KY-
fuaaruua: 0,2 A; 32 B, 5,8 Br.

‘*\‘

(C)x Rx ()L R,

56- pacum, 480- macaaara omnn
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482, Yacroracu 50 [ 6yaran y3rapyBuan 3ainKkuplari
KOHJeHcatop CHFHMHHH TOMHHL. AvnepmeTrp, BOJALTMETP
B1 BarTMerpHuur kypcaruumin (53- pacm) MOC paBHiI1a
kyinaaruua: 0,1 A, 55 B, 5 Br.

483. 53- pacmaarn cxemalda yJaauwran ac0oOJapuHHT
kypcaTuwaapu 6viiua (10 MA, 40 B, 3 mBrt) ranrakuuur
AKMHB Ba 1V.Ja KAPWHANTHHN, WYHHHMACK, YHHHT HHAYK-
tTupauriny yucooaanr, Kyuaannuw vacroracu 400 Tu.

484, Arap 53- pacmaaru cxema Oyiinua yJavaranaa ac-
dodaap voc pasnwaa 2 A, 100 B, 180 Br nu kypcarca,
31eprusd HCIeLMOAUHIIMHT aKTHB CHFHM Ba TyJa Kapuiu-
JUITHHH aHlKJI4Hur.

485%, Faarak 50 B au ¥3rapyBuan kyuaanHw mandaura
vaauran. Yuunr uacrorack 1—10 k' Ananasonna ysra-
paan. Arap f,==3 kl'u Ba f, =7 k['u uwacrorana Faarax
OHJdH KeTMa-KeT YJaHraH MHJ'UIHZ!MI'IQPMOTPHHHF Kprﬂ'
Ty moc pasuwga 100 MA Ba 50 MA Oyaca, FaiTaKHHHT
AKTHB KApLWHAHTHHH Ba HHAYKTHBJIHTHHH XHCOOJAHT.

22- §. HO3JEKTPUK KATTAJHUKJIAPHH YIYALU

Temnepartypa, OOCHM, HAMJHK, OKHM Te31MrH Kadu
HO3IE@KTPHK KATTaNMK/Aap AaT4YHKAAp éparamuia yauanauu.
Yayanaérran KarTaauk AdaTyHKJAApaa 3JeKTp CuruaJara
aiinaltTupuaaiu,

Jlatuukaap Mwaalw NpHHUMNHrA Kypa reHepaTopuii Ba
napaveTpHK naTunkjaapra axpatuaaau. I'enepartopuit aar-
UMK/JapAa Y.AuaHaETraH HO3JEKTPHK KaTTajJuKJAap 3. 10. K.
ra aitaantupuaanu: Xoan 3dd@exTura acocaaurad HHAYK-
ILHOH, MHE303ICKTPHK, TCPMOIJIEKTPHK Ba (POTOINCKTPHK
3. 10. K. ra ainantupuaaan. llapameTpuk apatuukaapaa
yauanaéTran KatTaauk TabLCHpH OCTH[Aa peocraT, CHMJH,
MHAYKTHB, CiiFUM Ba 0OlWIKA AaTuUHKAAD YJIAHraH 3JeKTp
3ausKMpHiAry Oup Eéxu OMp Heya napamerpsap yarapaa.

JlaTuMkaap CTaTHK XapakTepHCTHKazsap Ou/aan xapak-
Tepaanaai. Dy xapaktepucrikasap unkapaérrair KatTa-
JAMKJIAp Y3rapHIIHHMHT KHpadiran KATTaIHKJAAp y3rapi-
wura OOFAMKJAHTHAAH HOOpAT.

JlaTuMKAAPHHUHT CE3THPANUrH KyilHaarHua aHuKJaHaaH:

Ay
S = ﬁ (105)
Oynna Ay — naTuiKAaH YMKAETraH KaTTAAHKHUHL y3rapu-
wH; Ax — kMpadrran KaTTaJHKHUHE Y3rapiim,
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Macananap

486. Honpasui kaaaan Manomerp CTpeakacununr 90
ra GYPHAHWH GocHypy 10. zan. 100 a3 ra yarapuunira
TYFPH  Keaapgy, Ac606 Ce3rHpAHrHHN rpaa/lla, 1/I1a
5Hp.’lHK.’lapﬂ,a AHUKAaHT,

487. 5, 10, 15, 20, 25 g3 30°C Temneparypaﬂapra
NJaTHHA TosacuuuHT Kyiiunarn KapUWHIHKAapy TYFpH Ke-
Aaau: 100, 120, 150, 200, 270 ga 400 Om. Crartuk Xapak-
TCPHCTHKAHU sicanr pa 17, 23 Ba 28° C A8 Tosa Kapuin-

JATHHH TONMUHT.,

RO 488. 57- pacwmaa 6oCH AL

500 AATYHTHHHHT  CcTaTyk Xapak-

400 TePHCTHKacH KypcaTHaran.

:100 P = ]0, 20, 30, 40 Ba 50 TIla

OJHO, natyyk Ce3rHpAHTHHH YT

200 6ocumra OOF/HUKIHIUHH, s5151
100 Sp=J(P) nu YH3HHT,

489.  Hunykimon Taxo-

0 10 20 30 4p 5(;5”r MeTp AKODHHHHT aiimannug

e Tesury 100 nau 300 ana/mun

S7- pacm. 488- Macanars ol raua )73[‘8[)1"8}1‘!16, YHHHT yji-

KHIWHAArH Kyygauf 5 nan
10 B raua yusypyii ysrapanu. Arap ac6o6uunr aGcoaior
Xaroaurn 0,1 B 6yaca, natuuknyyr Ce3rup.nry Ba Yayay,-
Aaru abcouoT xaTtosnk Kauaafi?

490. l’hesosnempuk Gocum AATYATHHUET CraTpnk  xa-
Pakrepucrukacu 100— 1000 [Ta Gocumaap AHanasonu na
=k p? KBainpar napa6oaanay Hoopar. Arap f = 0,01 B/INa*
Gyaca, AP — 90 Ila nep 041140, 200, 500 pa 700 ITa 6o-
CHMaa patypk CESTHPJHIHEY anugaanr,

491. I'I'be303.1e1<rpnx Gocum HaTYHTHHHHT Ce3rup age-
MEHTH 3HH 10 mm Ba “Y3YHANTH 20 44 O¥araw naactui-
KanaH HGopar. Arap AATYHKHHHT cesrupamuru 0,05 B/I'la
6y.ca, 10—2 H KY4 TabCHpH HaTHicacy g, NOCHST GVaaamray
9. 10. K. HM aHuK.aanr,

492. Xap OMD MaTYMKHHHT s, 0. K. 1 B, nuyxy Kapuiy-
JUTH 80 Qyy. Huankarop SAMKHpHAarH  Tok 20°C TeMne-
PaTypaia 10 mMA nay Kam OVamacaury Y4YH wyHaaii par-
THKJApAAH HeyTacuuy KeTMa-KeT yaayy Kepak?

HAHKATOPHUHT Kapuryanry 100 Owm.

493. Tepmoanempux zaryuk HHAHKATODH cugarig
Mariu10s1ekTpuk MH.1THBOIbTM e T OMHHAAH. YHuHT 11ka-
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nack 100 MB ra myakaananran Gyaund, wukn KapLHJAHTH
1 kOm. TepmoOatapes AaTYHTHHUHT CC3MHPAHTH 20mB/rpan.
Temneparypa 50° C 6yaranaa crpeska WIKATanuur xau-
MACHra OFHLIH YUYH WIYHTHHHT KaPIUHAMTH KaHAal OYauwn
Kepak?

494, 58- pacmna Xoaa1 natuurk épaammaa 3acaoHKa-
HHHE OypHJaiLL Oypuarnuum ¥.yaur cxemacH KypcatHarai.
JlaTuHKHUHT 3, 10. K. 1aTYHK CHPTHTA nepneHankyasp Gy.a-
FaH Ky4JaHraHJIuK BEKTOPH TALIKHJ 3TYBUNCHrA MPOMOP-
UHOHAN SKAHJHTHHH XHCOOra OJHO, JaTYHKHHHT CTATHK
XaPaKTCPHCTHKACHHH SICAHT.

495. Onannrn macasa wapraapura Kypa Gypuak a —
=10, 30, 75, 140 Ba 290° aapma 3. 10. K. HM TOMHHE,
o =0 .aa =1 B. Bypuanw Gypuaru o xaunaii Oyaranaa
(98- pacm) uukmAary a. 10. K. MaH}Hil KHiMaTIH Oy.aa-
An? 9. 10. K. MaH(uit HILOPACHHHHT PH3HKABHI MaBHOCHHHN
TYWYHTHPHHT,

\
LI
TS
L—{Z‘,

) @
Hy = — 2 &

59- pacm. 496- macanara omg

58- pacum. 494-
Macamara onn
I — 3achonka,
2 — nousuii Mmar-
HHT, 3 — XoJan
JATUHEH

496. 59- pacmaa yu xydr HYPJATrHY — (POTOIAEMEHT
walP1lAMH/1A CATXHH YJYAll CXEMACH KypcaTuaraH. dorosae-
—@EHTHH  HHAHKATOpra KeTMa-KeT yJaraHaa AaTUMKHHHT
— "4THK XapaKTepHCTHKACHHH sicaur. Bywna £, = E, = E,=
—— £ Ba R‘l'l = O.

497. Hypaarruu ¢oroasokacu Ba xap xaiicu (oToase-

IHT CaTXH enwiranna, £ =15B, R,=1kOmM, ¢oro-
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SJACMEHTHHHT HUKH Kapwuaurin R,y = 100 On 6¥aca, 0.4-
AHMHTH Macana wapTaapura Kypa 3am:kupaarit TOKHII
TONHHT.

498. I'enepatop narunrs (HO3JIeKTPHK  KATTIJNHKIAD
DATYHIH) HArpyska xapwiaurura R, — 1 kOw yaauras.
Arap R,,=0,6 xOm 0©yaca, 3. 0. k. 100 MB ra yarap-
TaH[a 3aH)XNPAArH TOKHHHT OPTHIIHHM aHHKJIIHT.

499. 60- pacmaa peocraT AaTUMPHHIHET  TPHHIMHAT
cxemacH kearupuaran. Bypuak O nan 180° raua yarap-
ranga AatyukHueHr gapwnanrn 10 gan 1 kOsm raua unait-
Fiit yarapaan. Arap unankarop cudarina R, = 10 xOx

BOJLTMETP OJIHIIraH OY./ca, 1aTYHKHHUHT CTATHK CXeMacHIll
yusuHr, £==10 B.

60- pacwm. 499- macaaara oug 61- pacwm. 502- macanara oua

500. MHAYKTHB CH/IKHII AATUHTH TyJa KapWHJIHTHHHHT
FAJITAK HHAYKTHBJHTHTA OOFJHKAHTHHH TOnUNT. CTepiKeHHH
10 mm ra cypranna raatakanur uuayxrtusadra 0,1 pau
1,1 ™' rava ysrapanu. Faarakuuur akTiHB Kapmu/airk
10 Owm, y3rapyBuan Kyuaaudm wacrtotacu 50 TI'i.

501. Carxuil CHFUM JQaTYHTH PE30HAHC KOHTYpP KOHICH-
caTopura napaJaneJs yJaanrad. Konaeuncatop napameTpJaapi
C =10 mxd Ba L=0,1 T. Kouryp wuacrorich f=>50 '
6ysran ysrapyBuaH TOK TapMoOFHra yJaurad. JlaTuuk cu-
FHMH KaTTaJaurH Kahaali Gysranna kypcaTujaraH 4acroTa-
Jla, 3aHXHpPAA Pe3oHaHC coanp Oyaaau?

502. 61- pacMaa OKHM Te3JHIH' JaTYHTH Harpy3kacHua
TOKHHHT BaKTra OGOFAHKJ:IK rpadukaapu KypcaTHAraH. o,
Ba U, Te3JHKJapAa y/ayall BaKTHHH Ba AATYHK CE3THPJH-
THHH aHHKJaHr.
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VIBOB
TPAHCO®OPMATOPJIAP

23- §. ACOCHIT TIAPAMETPJIAP BA XAPAKTEPUCTHUKAJIAP

Tpancdopmarop y3rapyBuyaH TOKHHHT CTaTHK 3JI@KTPO-
mMarnnT annapatd OYJaHO, OWp KyuJaHHUIJIH 3JeKTP JHep-
rusiil GomKa KyuJaHHuAHd 3JeKTp 3Heprusra y3rapTHpHO
Oepuil yuyH My.JaiKaajanrat,

BipaasMun Ba HKKHJAAMYH uyJaraMmaapia HHAYKUHUSIAH-
ran £, Ba £, 3. 10. K. BOJALT xHcoOWaa yauanaau Ba Ky-
itnnarn gopmyaanapaad xHco67a0 TOMHJIHIUH MYMKHH:

‘Ei — 4144 fwl {I)m:
i:ﬂ e 4:44 fw (I)ml (106)

oynna f— ysrapyBuaH Tok uacroracu, ['u; w, Ba w,—
— OMpJAaMui Ba HKKHJAMYH 4YYJFAMJAPHHHT YpamJap co-
Hy; P, — MarHUTaBHil OKHMHHHI aMMJHTYAABHI KHHMa-
TH, BO.

Tpauchopmaumns  kos3pPHUHEHTH TPAHCHOPMATOPHHHT
GUpJAaMuM Ba MKKHJAMUH uyJ/JFaMJapH KHCMaJapHAard Ky4-
Januwaap Hucbatuaan ub6opar:

w, U, -
f=— QF.‘ U’." (IOI)

Tpancdopmartopunur doitnaan uwr KO3(hOUIHEHTH KY-
fimaarn Gopmyaanan anuKJAaHaAH: )

— Py _
Q'_’ P2+‘P“ +Pc (108)

—

oyuaa P, — tpancopmatop HArpyskacH HCTEBHMOJ KiJaa-
JIHraH KyBBar;
P, — KucKa TyTawys pexHMiza Tpancdopmarop-
jaru KysBat ucpodi;
P.— caat 1opuil pexuMujaa Tpaucdhopmaropiaard
KyBBatr HcpogH.
Homunan narpyskaaa tTpancopmMarop HCT€HLMOJA KHJAA-
auran TyJaa KyBBar Kyitmaard Qopmysajaan TOMHAALAH:
S||= Ulll.flil [BAL (109)
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| ULl B ), —6
. ,l U nt — OHDJAMYH uyJramMiaaru N 4=
JIdHHLW Ba TOK. i A S
; Harpyaka ncrenmon KHJIannran ¢oiiraan Kysear Ou.IaH
TYJ/1a HOMHHAJ KyBBAaT Kyfinparnya GoraaHramn:

Pg':BTS"COS Pa, . (”O)

OyHaa BTHTpchd)op.uaTopmmr Harpyska xoshduuuentn:;
@2 — HKKHIAMYH YyAFAM TOKH Ba Ky4aauuuIn opacunaru
(hasanapuunr cumxum Gypuaru.

Harpyska KO3(ODHUMEHTH KaTTAAHTHHI KyiHaaruua
AHHKJIAL MYMKHH: )

o I "rl g
Br=15, (111)
OyHAaa ]1——-TaHnaG_ommraH Harpysxkana Oupaamuu uy.-
Famparu Tok. CaJar 0puw pexumuaa KyBBaT HCpodH KHC-
Ka TYTAllyB DEXHMHJAArH KyBBAT HCpodHra TeHr GVJarau-
aa, Tpancgpt)pruaropmmr doitnanu nu KoappuuHenTH mak-
CHMaJ KHHMAaTra spuany. :

Arap TPaHCHOPMATOPHHHT Harpyska kosgduumenTi

Mabaym 6yJaca, yuna YHHHT . H. K, HH ¥
: ; W Kyiinaaru ¢op-
MyJanaH aHuK/JalW MyMKHH: ¢ Fop

s BrSy cos Pa
Y] BrSu cos oo+ Py + B2P,, (112)

OyHaa P, — HOMHHAA TOKZA MHCAArH KYBBaT HCpogQH.
®. H. K. HUHT MakcHMasa KuiimaT Harpyska koagdHuHen-
THHHHT KYHHMAAruW KufimMaTura TYFPH KeJanu:

L=y R (113)

Macananap

503“. Tpancgopmatop yaaruma OHD BaKTHHHT Y3uaa
KaHnan (u3ukaBui XOAncanap GYJHILH MyMKHH?
504. liluma Y4yH TpaHcdopmarop ysaruuy H30JI51 1 -
/IaHTaH Ny aT NJaCTHHKaJapAaH AMFHJIALHD
< 505. Tpaunchopmatopuunr Ypamaap cown 1000 Oysrau
Tnp.namqu 1y/1FaMAa HHAYKUHAJAHTAH 3. 10. K. HH TOMHHT..
pancdopmarop yarapysuyau Kyusnasuw yacroracu 400 Iy

Oyaran tapmo
13-—4 i PMOKKa yJsaHraH. Ysakparu MarHuTaBHil OKuM
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506. Ara___
ca, yHaa |
220 B oyar—
yyJaramiaa y

507. Tpa
annaury 0,3
canapaad iHr—
oyaran yarap_
JAMUuK 4yJra) e
JaMyy yyJarasM
wapraapaa oef—
I0Kopiaa  ailTi
TYINHMW peK!

508. Arap
ypaMmJaap COHH:
Oyuaca; 0) oup/—
wy TpaHchopM-—
HHMara TeHr?

509. Arap u
110 B; 330 B; 11C
(pnunenTHHn TONn
YyaH KyuJaaHuul T

510. Tpancgo,
Ji y3rapyBuaH K
MaToOp HKKHIaMU]
AKTHB KeCHMH 5-
HHTaBHIT HHAYKI
TpaHcopMallHs k

511. Yacrorac
KyuJaHiu Tapmo
uuentn &, = 50 ¢
KA3HLl KeCHMH K¢
nykuua 1 T, HKK

512. Kannpail T
JAHULLIH YYyJAram
(papK KHJAHLL MYyM

513. Tpaucdoy
JH -V3rapyByan K
couu 50 Ta OGyara
pyskaaa 20 A. A
Taiiépsaanran Gy.v
HUHT y3yHauru O,
(pOopMATOPHHUHT TP?
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Kaary Maruntasuit ogum 10—3 B6 Gy.a-
wusiaadran 3. 10, k. 50 ' vacroraza
YUVH TPancopyMaTOPHHHI HKKHJIAMYH
[ap COMH Kanaailt OyJaHWH Kepak?

YMATOP y3arn Kenraurn 49 MmMym pa Ka-
OVarat 3J1eKTPoTeXHHKaBNii nyJaar noJo-
ut.  Tpanchopmaropun uyacroracn 50 I'i
I KYUJIAHHIL TAPMOFHTA yJarauaa HKKH-
ra, 10, K. 20 B ra TeHr 6¥amwu, HKKi-
r ypasaap coud 60 OY/aHLIH TeXHHKaBIIH
“an. llynaaii tpancopsarop iinrFi yuyH
1H  11040Casapaal HeuTa Kepak? Ya3ak
Aa (oiinansaviiaaan (4- njosara Kapasr).
IHCOPMATOP  HKKHJIAMYH  UYJIFAMHHIHT
Oupaamun yysaramaaruaan 10 mapra kam
1YH uyJaramMaaruaad 5 mapra kyn 6y.ca,
OPHIHT  TpaHC(opmawia  Ko3(duuneHnTit

MaamMyH  yyaramaard kyuiannw 20 B;
B 6y.1ca, kepakau Tpancopmanus ko3agp-
ir. Tpancopmarop 220 B a1 y3rapys-
) MOFHIA YJIdHTAH,
ratop uvacrorach 50 'y Oyaran 220 B
J.J1aHHII TapMOFHra yaaurad. Tpaucdop-
wy.JaraMuuunr  ypamaap coun 50. Arap
—% M? OyaraH y3arwaa 3Hr KaTtTa Mmar-
0,1 T oyaca, TpaucopmMaTOpHHHT
GhduunenTuun aunKaaur.
S0 ' 6yaran 2000 B au yarapysuau
—@ y.aadran Tpauncdopmatis koapdu-
A1l TPAHC(POPMATOPHHHT MATHHT YT-
—1ra Teur? MarHuT VYTKasruugard HH-
=\{UH uyJaraMHHHT Vpamaap coun 100.
= Oearusaapnra kapaG 10Kopi Kyu-
I'H MacT KyuJaHHWJH uyJaramjaapiaH
:j')
wmpp uactotacH 50 iy 6§aran 380 B
mesliH0 TAPMOFHTA YJaHraH. YpawmJap
— HKHJAAMYH YyJAFAMIa TOK Kyud Har-
W3aK 3/€KTPOTE XHHKABHIT nysaarnaH
wHMu 2- 1072 4*, MarHuT yTKa3rHy-
—ysaca (4- waoBara Kapasr), TpaHc-
__jovauus KO3 HUHEHTHHH aHHKAAHT,

97



514. Oaxunry macaaa wapTtiapuaas doiinananud, yaak
NJaCTHHKAJIADH OpPacHAaru H30.1ALHs (Y FOHINTIHE NHCOOra
oJraH N0.14a TpaHcopMaTOPHHHr TpaHchopmalis Ko3(|-
pHuuenTHHH TOouHHr., M30asauisguuHr {IVYFonanri y3axk xe-
cuMuHuHr 109 MHH TawKoa KHJIa4H,

515. Tpauciopmauusa Ko3dOHUHEHTHHIT 3KCNEPHMEHTAT
aHMKJaW yuyH kanzaail Yauaw acoodn kepar? Heua mapra
Viauaw YTKasH JO3HM?

516. TpancdopmaTOpHHHT Oupaamun uyaramn 220 B
KYuYJaHHWAH  TapMoKka y.aadrad., TpaucdopsaTtopuinr
W,, Wy, Wy HKKWIAMUH UYJIFAMHIa KapuiLinkIapH R, =—
=R, =R; =100 Om GVaran pesuctop.1ap y.aaurau. By
peaucropaapoan /=055 A, [,=1,1 A Ba /,=151 A
TOK yTaan. YuTa HKKHIAMUH uy.Jaras.1ap yuye tpancdop-
Mauua Ko3(p@HUHEHTHHI alNK.Ialr,

517. M3oaauuaniHr OHTTA Vpamra pyxcat 3THIA1NTaH
kvuaaunwu 0,8 B nan OpPTMAilAM JeraH wapTia, Kyu.ua-

) 8000 2
HHLWIHHK V. 1uaLl Tpaf-lccboprua'ropu To0 HHHET oOHpJaMui  Ba

HKKHIJaMu uv.araM.1api jf'pa.\s.-'lap COHHHH AHHK.IGHT.

518. Tok y.auaw omOypu Tpaucdopsartopaad noopar
OVaud, Onp.aamun uyaramu cuyaan woopart. MKkHIamuir
YyJgFaMHUNHE Ypamaap coHn kanua? Lly HkkHIasuu uy.j-
ramra losopn yauaw uerapacu 5 A OV.araw amnepuertp
yaanran. Cumaaru 1ok 500 A ra Tenr.

519. Arap gyBBart ucpogu Harpy3aka HcTenhMo. 1 KH1adT-
rai ymymuii xyssathunr 109 mHu Tauwkina KHjca, TpaHc-
(hopMATOPHHHT . H. K. HHMAra TCHT?

520 Cxemann TabMHHJIAW YYyH TPAHCHOPMATOP V.1aH-
ran OYaumd, YHHHT HKKHJIAMYH Uy FaMHAACH  KyY.JaHHLI
6.3 B Ba Tok 3 A. Tpancgopmatop 220 B a4 V3rapysuan
KyuaaHuw maudadra yaauran o6yaca, ¢. n. k. un 0,98 neo
0.1M0, HOMIHAJA KYBBAaTHH Ba TPaHC(OPMATOPHHHT TPaHC-
(opmauHs Ko3(p(PHUHEHTHHH TOMHHT,

521. 2000 B .au y3rapyBuan KyuaaHuw mMaudaura y.JaaH-
rai Ttpancpopmartopuunr TpaHcdopmauHs KO3PHHILHEHTHHH
auukaaHr. Harpyskaaa nkkuaamuyu uyarasaard tok 50 A,
Tpancopmaropunur Tpanchopmauus kodQPUUHEHTH 75,
d. 1. x. 0,95. :

922. Howunan xyssath 2 kBA 6y.ran tpancdopmarop
220 B au y3rapyBuaH KyuwJaauuw manOaura yaanrad. Mk-
KHJaMyH uy.JFaMra Harpyska yJaaurad, Bupaamun uyaram-
aaru Toxk 8 A ra tenr. Arap cose=0,7; 0,85, 0,97 6y.-
Ca, Harpyska HCTebMO.J KHJIA8TraH KYBBATHH TOINHHT.
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523. Caar 1opHur peknmiia TpanchopMaTOPHIHT KyBBAT
ucpou 180 Bt, ucka tyramys pexnmuaa 600 Br. Arap
HAarpy3ka peskumuaa TpancpopMaTOPHHHT KYBBaT KOI(p-
duuuentn 0,87, warpyakaunur ryaa gyssati 20 kBA oy.1-
Ca, HATPY3Ka pexuamiia TpaucpopMaTOPHIHT (. H. K HH
NHCOOTAHT .

924, Hosunar kynearu 10 kBA 6y.aran TpaucdopmaTtop
1200 B o v3rapvsBuan KyuJandil TapMOFHrA y.JaHraH.
Harpyska voaauwrania oupaavun uy.aramjaaru 1ok 6 A\ ra
TEHr OVJICA, WY parpyaka ucertenhmo.d Kivaétrad dgoiiaasan
wyvesatnn ronunr, [IKKmaasun 3aHKHPHHHT KYBBAT KO3(-
dunenTn 0.86.

525. Tosuunaa yyspsatn 26kBA oVaran tpancgopmarop
uviIFasaapiaa nomunaa kywaaunim U, =380 B pa U=
27 B Mekmaasun  3aiKHPHHHT  KYBBAT KO3 (PHILHEHTH
0.5 ra rtenr oyaranaa tpaucopmatopHunr ¢. u. K. 97 %.
Tpancopyaropuunr  Gupaavun  uyJaraviiary  HOMHHAA
TOKHH, WYHHICIEK, HATPY3Ka Ba HOMHHA PCXKHM/a TPAHC-
(hopyvatop nerenLMO KHJIANTAH KYBBATHH aHHK.1AHT.

526. Homunaa xyssatu 1 kBA Gyaran Tpancdopmarop
uviravaapuaary  womnHaal kyuiannw U, =400 B Ba
Uy =50 B. Caar opuw pe:knmiaa syssat capdpu 100 Br,
NHcka tyrtamys pexumuna 150 Br. Homwuuaa axktup nar-
pyV3Kaaa TOK anuanri 4 A'MM? 1aH OWIMACTHTH YUyH HK-
KILT1ayMuyg uyaramra ypaJaajiural CHM  KeCHMHUHH aHNK.IaHr.
“Tpancopyatopuuir (. n. K. HHMara Teur?

5277, Caar 1opuw pexumuia TpancopMaToOpHIHT KYB-
Bat ucpodu 300 Br, kucka Tyrawys pexnmuia 900 Br.
Arap xyspar kospguunentn 0,85 6y.aca, tpaucopmarop-
HIHHT (). 1. K. HOMHIIAT HATpy3Kajna YHHHr (oiiaaan Kys-
B;aTH 7 = /(F,) ra GOFANKIIIK TPa(HriiH UM3HHT,

528%. Curnmun 250 mxd Gyaran komnpencarop 2 kBT
KTHB KYBBAT HCTELMO KuaaéTran TpancdopyaTtopra na-
pa.1aea yaauran. Arap OyTyH 3aHKHPHHHT KyBBAT Ko3(-
bwuentu 0.8 ra Teur 6y.1ca, TpaHch)OPMATOPHHHT KYBBAT
k03 uunenty numara teur? Tpauwcopmarop uacroracu
OV ' Oy.aran y3rapyBual KyuwJaHHW TapMOFHTA yJairad.
Awknaavyn Tomonunnr kyuaannimu 0,2 kB.

929, Tpanchopmartopunnr nomunaa gyssatn 32 kBA,
CasT 10pHw pexumuaa gyssar ucpogpwu 200 Br, HoOMHHAT
rowna mucaaru gyspat ucpogu 600 Br. Arap Tpauchop-
MaTOPHHHT  aKTHB Harpyskamaru ¢. u. k. 95% Oy.ca,
rpaiic(hopMaToOpPHHHT HATpy3Ka KOI(MPHUUHEHTHHH aHUK.IAHT.
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530. Arap HKKHJAM4H TOMOHHHHT COS% KyBBaT KO3(-
¢uunentu 0,8 nan 0,05 raua y3rapus, Harpyska HCTEb-
mMoa Kunaérrad kyesat 620 Bt 6yaca, 380 B au y3rapys-
HYaH KyuJaaH!nil TApMOFHTA VY.4aHrad HOMIHIHaJA KyBBaTti
S,y =08 kBA Oyaran tpancopMaTop GHpJAMYH UYJIFAMI-
HUHI TOKH Kauaait yarapann?

531. Oanuuru  macana wapraapuaad  doiixaaanns,
TPAHCHOPMATOPHHHT HArPy3Ka KOIYPHUILHEHTH Y3rapHLUIHHU
aHUKJIaHT,

532. Homuuaa xysBath S,=2,5 kBA 6yaran TpaHc-
dopmaropHuHr KyssaT ncpodu ky#uaarura tesur: P, = 80
Bt Ba P,,— 120 Br. Makcumaa . n. K. ra TYFpH KeJaran
pexumaa cosv, =087 Gyaran Harpyska HCTebLMOJ KH.Ja-
aurad ¢oitiagaaH KyBBATHH Ba 7, HH TOMMHT,

533. TpaHchopmaTop nulIaérran BaKTAaa epra y.JaHHul-
HUHT Y3WauwHy Tydaian wuTtHpaarad oOBO3 3UWHTHAALH.
By kaunait dusukasuii Xxoanca OuJIaH TYWYHTHPHIALN?
(Bouwika Oy3yk.Jukaap naiikajamaras.)

534. TpaHchOpMATOPHHHT HKKHJIAMYH HYJIFAMHAA KYU-
JAHUWIHHHT nacaitvy  KaHaail Oy3uaAHWaapHH KeJaTHPHO
UHKapPHLIH MYMKHH?

535. KyunaHuw TaKkCHMJIAri4/1aH NMacadTHPYBUYH TPaHC-
opmatopHuHr KaHaail ad3aaaukaapu Gop?

24- §. BUP ®A3AJIH TPAHCHPOPMATOPJAPHUHT
HIU PEXXHUMIJIAPH

Caar 1opuw pexumiuaa TpaHcHOPMATOP TeHIIaMacH
KyifHaard KYPHHHILHU OJIaJIK:

Un =j|Z| == E:i
U, = E.; (114)
Is= 0.

Canr 1opuuraa TtpaHchopmaTtop HCTEBMOJ KHJAaAMraH
KyBBar ny.Jaaraaru ucpogra capd o6yaanu
| P2 Pyl

TpancoOpMaTOPHHHT KHCKA TYTalIyBH JeraHaa HWKKH-
JaM4yH UYYyJFAM KHCKA TYTAaWITHPHJraH peXHM TyWwYyHHJaA-
au, OyHaa

=1z, —E; Uy=0; [ = 2. (115)
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(114) Ba (115) Tenraamanapia OHpaaMUH Ba HKKHJAaMUH
3aHKIIPJAAPHHHT TY.1a KapUIHAHKIAPH BEeKTOPH Z, Ba Z,
Kyfinaaru ¢opmyJaanapiad aHHKJIaHaH:
Z, =V R+ (oL)%
Lo =V B4 (Sks)?
6yHaa R, Ba R,-— uyJ raMJapHHHT AKTHB KapLIHJHTH;
L,L, — uyJraMJapHHir COYHJIHII HHAYKTHBJAHKJAADH.
TpancopmaTop KHCKa TyTaulraHjaa HCT€bMOJ KHAALH-
ral KyBpaT TpaHcpopmaTop uyJaramaapuia TakCHMJAaHaIH
(P.=P,).
Kucka TyTawyB pexuMHIa yyJaramjaapaa HOMHHAJM TOK-
Ka TeHr OVJran TOK yTranja OHpJaMuu 4yJFamjark Kyu-
JaHill KHCKA TYTaluyB KYUJaHHIIH U“ neitnaaan. Oparna
Oy KywJaHHl HOMHHAJA Ky4YJaHHlira MpOLEHT HUcOaTHAa
KVpcaThniain:

148
W= —%.100%. (116)
UI!I.

TpancgopnaTop Harpyska ocrtuaa HwJaétrainja TpaHc-
dopyaTop TeHrsamacH Ky#iuaarn KYpPHHHIIHI OJaAH:

Ut =lel = Eﬁ
L_/rz = E, — I,Zy; (117)
U,=1,2Z,

6yHaa Z, — HarPY3KaHHHT TYJa KapLHJIHK BeKTOPH.

Tpancdopmarop Harpyska ocTiaa OyJaraHja HKKHJAaAM4H
yyJaFamMaa  KyuJlaHHIWIHHHC  Y3rapulud  Kyiiuaara HHCOHIT
KaTTaank OHJaH XapakrepJiaHaji:

A:L:-{{"'%T%-IOO% (118)
oynna U,.— caat 1opHul  pexkuHMuaa TPaHC(HOPMATOPHHHT
MKKHJAMUH uyJaraMuaars kyuaawudw; U, — narpy3ka pe-
XKHUMHJA TPaHCHOPMATOPHHHT HKKHJIAMYHM  4yJFaMHAArH
Ky 4JaHH L,
~ TpanchopMaTOpHHHT HKKHJAAMYH UYJIFAMHAA KYUJaHHLL~
HHHT Y3rapHild KHCKa TYTawWyB KyuJaHuwn Ouaad Kyiiu-
aarnua OOFJIaHraH:

Au = fir (1, COS ¢o | 1, 5in 9y), (119)
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Oynna 4., Ba i, — KMCKa TYTAUWYB KyUJIAHHIWHHIHT aKTHB
Ba PEeaKTHB TAWKHJ 3TYBUHIAPH,

DaeKTp 3HeprusHH macodara ysatuwaa Ttpanchopma-
TOPJAPHHHT yJaaHHU cxemaCH 62- pacmiaa KeaTHPHATaH.
IOkcaaTupyBun Ttpancgopmarop Tpl ysaruw JauHHsACHTa
HKKHJIAMUYH TOMOHH OuJjaH YJaaurad, tpancdopmarop 7p2
3Ca 10KOpPH BOJBT/IH qu.qamimuu TAPMOKHHHT HOMHHA.T
Kyu/JaHHlIWraua nacaitHpain.

Tp! Ysamuuwr aunusca Tp2

______ (—?
L 3, i

¢ %3 L
¢_§ S 2 "

62- pacM. DJeKTP FHEPrasnH TpauchopmaTop
€paampaa  y3oKKa ysatum  cxemach., 5062-
Macaaara oma

~

Macanaanaap

536. Tpaucdopmarop kyuaanuwu 5000 B 6¥aran aaekTp
y3aTHL JHHHACHTA YJaHrad. Arap caJar IopHUI pexKuMiria
TPAHCHOPMATOPHHHT HMKKHAAMUH UYJFAMH KHCMaJaapiiari
kyunanuw 100 B 6¥.aca, my TtpaucopmaTopHHur Tpauc-
Gopmauus KO3I(OPHUUHEHTHHH AHHKJAHT.

537. Oaauury macasna wapraapuiaan ¢oitnaiainsd, Gup-
JaMUH YyJFAMHHHT YpamJsap COHMHH aHukJaHr, Mxknaavyu
yy JaFaMHHHT Ypamaap conu 150.

538. TpaHcopmaTOpHHHT  OGHpPJAAMYH  UYJAFANHHHHT
Ypamaap coHn w, = 1000, HKKHHUHCHHHKH @, = D0. Arap
tpancdopmarop 3000 B au  y3rapyBuaH KyuJaHHLI MaH-
Oaura y/aaHrad OY./ca, HKKHJIAMYM YYJFAMHHHT CaJaT IOPHLI
KYUYJIAHHIIHHH AHHKJaHT.

539. Oaauurud macasaa wapraapura Kypa tTpaHcdopma-
TOPHHHI MKKHJAMYHM 4YYJFAMHJAATH TOKHH Tonuur. DyHaa
aKTHB HArpyska YyJaHrasga GOHpJaMyH 4yJraMIari TOK
kyuyu 10 A, Tpauchopmaropaaru ucpopun xucodra oJ-
MaHr.

540. Arap caaT IOpHII PeXHMHAa TPAHCHOPMATOPHHHT
HKKHJIaMuH yyJaramujaard kyuaauuimn 20 B, ysakaarun mar-
Hatasuit oxum 2-10—* B6 6yaca, yacroracu f = 50 'y 6ya-
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rag 220 B an VTrapysuaH KyuJauwuil TapMOFHTa YJAaHraH
wy TpaHcOPMATOPHIHT OHPJAAMUN Ba MKKHJIAMYH YYJIFaM-
JapHHIHE Ypasa1ap COHH Kauuajan?

541. Caar opuin pexumiiia aktns sapuuanria 10 Om
pa counauit wuaykrupaurn 0,1 ' oyaran Oupaasmuu yya-
Famaaru TOxk 2.5 A ra rteur. Muaykuuanairan 3. 10. K.
Huur  oHnit guitmatn 100sin (314 £ — 90) |[B|. Bupaamun
UyJAFAMIACH  KYWIAHHIWHI Ba KYBBAT KO3(DQHUHEHTHHH

tonuur. f, Ba — £, BexTopaapun ¥3apo nepneHaukyasap ned
xnconaat,  CaaT 1opHil pemiuMuaa  TPaHCHOPMATOPHHHT
BCKTOP LArpaMMacHHi siCaHr.

542. O.tnnrn macaaa wapraapnaad  ¢oiiaanannd,
TPANCPOPMATOPHINT HKKILIAMUYN UYJIFAMH/1a HHAYKILHSI3-
HAUTAH 9. 10. K. uit anngaanr. Tpancgopmauus ko3adpgi-
inentin 50O.

H543. Arap Vsak naacTuHHKaJgapH H30AALHSICH WHKAaCT-
Jadran ovacd, tpancopsmaropia Kasaaii ucpodpaap copup
OyJaaan?

544. TpancopMATOPHHHT  MKKHIAMYM  UYJAFAMHHHHT
TVCATIaH KHCKA TYTAWTHPIIHIUY YYyJaFaMJapHHAT Jedop-
MaUHSAHHILHCA BA TPAHCHOPMATOPHHHT TY3HJIHIINTA KaH-
jJait tancup Kiaaan?

545. Kucka Tyrawys kyuaasuwn 10% HH  TawkHa
Kiaaa., Arap TpadHcpOpMaTOPHHHT HOMHHAJA KYYJaHHLIUH
220 B Oyaca, KHCKa TyTawTHPHIL TaxpudacHHn yTKa3aeT-
rapaa Kamjiail KyuJaHHu OepHil MYMKHHE?

546, Homunan tok 10 A Gyaranaa TtpaHcgopmaTop
amuconnaa Kyspar ucpodn 100 Bt nm TawkHa KHAALH.
Arap oupaamun uyaramapari Tok a) 5 A; 6) 7 A; B) 9 A
OVuca, narpysxka ocriaa oyJaran TpaHcopmMaToOp MHCHIArH
KyBBatr HCPO(GH Humara TeHr?

547. Kncka rtyramys pexuMmuaa axkTHB  KapUiaury
20 Om Ba counanw wuaykrusaurn 03 I' 6yaran Gupaamun
yyaramaarn 1ok 10 A ra tewr. Fluaykuusiiauramn 3. 10. K.
Huur ouuit guitmarn 80sin (314 £ —90°) [B]. Bupaamun
yyaraM/ard  Ky4JaHHILHH Ba KyBBaT KO3(PQHUHEHTHHH

tonunr. /; Ba E, Bekropaap ¢asa Oyiinua 45° ra cH/DKHran
ae6 xucodaad, KHCKa TyTawys pexuMHJa Tpauchopma-
TOPHHHT BEKTOP JHArPAMMACHHH SICAHT.

548. Oajanurn macana wapraapuian  doiinanannd, HK-
KIJIAMYH uyJaramjard TOKHH XHcoOaanr. Tpancdopmarop-
HUHC Tpancdopmauust kodpduunent 50.
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549, Arap KHCKa TyTawyB Taxpuoacu yTkaszuaacr-
rauaa ucpod.aap pyxcart 3THaAradmaan kym oy.ca, Tpasc-
dopmaropaa Kanaai OysyKankaap Oy MM MYMKOH?

550. TpaxncdopmaTop HOMHHAJ Harpyskaiaa 9 coar Hi-
JAaiijid, KoJraH BaKTaa CaaT IOPHII pexkiiMHaa Hiaaim.
Arap uctebMOaunHHHT HOMuHaa kysBatH 10 kBT, nyaar-
aaru gysBaT ucpodu 100 Br, mucaaru xyBsat ucpodu
350 Bt 6y.ca, TpaHcopMaToOpHHHT Ypraua cyTkaan g. . K.
HIL aHUKJaHT.

551. Tpaucdhopmartop 380 B au y3rapyBuan KyuJaaHimil
TapMOFHra yJaaHraH. TpaHCHOPMATOPHHHT HKKHIAMUH uy.-
ramura cose = | o6y.aran EpuTHl TapMOFH yJjaHraH. DBy
tapmoK 127 B kyuaawuwra syokagasauran, Arap Gup-
JamMud yyaramaard Tox O A Oy.aca, ymymait Harpyska
TOKH HMMAara TeHr?

552. Homuuaa xysBatn 15 kBA am Tpancdopmarop-
HUHI KyBBat wucpohn Kyinaarura teur: P, = 200 Bt Ba
P,,= 500 Br. Arap Harpy3ka OCTHAAru TpaHcgopmaTop-
HuHr KyBBat kospduunentn 0,85, . wn. k. 3sca 93,5%
O6y.ca, YHHWHT Harpy3ka KO3(p(pHUHENTHHH AHHUKJIAHT.

553. TpaHcdopmauua kospduuuentn 50 Gyaran TpaHc-
chopmaTopla Harpyska yJaHTaHHa HKKHJIAMYH YYJIFaMIari
Tok 00 A OVaau. Arap TtpaHchopMaTOpPHIHT OHPJAAMYUH
Ba HKKWJaAMuid yyJaramaapujia TOK 3uyaurd 10 A/ma® nau
OopTMAacaurdH Jo3um OyJca, uyaramJapiari  ClMm/JapHuHr
KeCHMH Kauaaii Oyauwun Kepak?

554. Tpanchopmatop 220 B au y3rapysuan KyuJaHuul
MaHOaura y.saaHrad, DBupaamuu uyaramaarn Ttok 20 A.
Arap TpaHCc(OPMATOPHHHT HKKHJIAMYH 4YJAFAMHra yJanras
HArpy3KaHnHr xKysBaTH 2 kBT, Tpancopmartopuunr ¢. i. K
0,95 6y.ca, coSw©, HH aHHKJAAHT,

555, R=300 Owm . narpyska pe3HuCTOPH Ba HHAYK-
tHBanrn X, =2 kOwm au fFaarak Ttpancpopmaropra yJam-
ran. Tpauchopmarop 3ca 127 B au y3rapyBuan Kyuaauiu
TapMOFHra v.aaurad. Arap . u. k. 1=0,92 Ba U, =24 B
Oy.ica, OMp.JaMyH yyJaFaMlard TOK HHMara TeHr?

556. Tpauchopmaropuuur Ttpancdopmanus  Kospdpu-
uHeHTH (% == 1, cos@, =Cos v, &= 1) HH y3rapHuicua Ko.JI-
AUpHO, HKKHJIAMYM 4YyJAFaMra YJaHrad Harpyska Kapiuu-
JIHTHHH HKKM MapTa KamaiTHpu.aca, OupJamMud uyaramMaart
TOK KaHjaaii yarapaau?

557. Harpy3ka KapwHJAUIHHH (1= 1, COS 9, = COS ©,=
e=1) y3rapuiicu3 KoJAAHPHO, Tpanchopmains Ko pHiuHeH-
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THHH HKKH MapTa owupcak, tpancopMaTOPHHHT OlpaaMui
uyy araMilari TOK kanpaail yarapaau?

558. Homunuaan gysBatn 40 xkBA Oyaran tpaucdopma-
TOPHIHT OHPJAMUM BAa HKKHJAAMUM UyJAFaMJaapHaAard HOMH-
nan kyuananum U, =06000 B Ba U,, =400 B. Kyssar
Ko3(pueT cos ¢, = 0,9 Gyaranaa Tpancd)opmaTop Har-
pyskacn 25 kBt gyBBar mucTenmMoa KuJcCa, OHpJaMuM Ba
HKKHJIAMUH UYJIFAMIAPAATH TOKUI aHNKJAHT,

559. 2000 B an y3rapyBuaH KyuyJaHHUI TapMOFHTa
yaairan  TpancHpoOpMaTOPHHHT  HKKHJIAMUYM  4YJIFaMHIAru
kyuaaunuwr 18 B ra reur, Arap TpaHcdOpMaTOPHHHE TPaHC-
(popuanus kosdpuigentn 100 Gyaca, HKKHAAMUH yyJaFaMaa
KVUJIAHHIIHHED HUCONI Y3rapuilun HUHMara TeHr oysaaan?

960. Tlapamerpaapn R, = 10 Onm Ba X,, = 30 Om 6y.1-

ran tpaucopmMatopHuHr GuUpJaMuil  uyJFaMHAa HOMHHAJ
Kywaanmm pa Tok Moc pasuwaa 100 B Ba 1 A ra Tenr.
Arap narpyska ocruja Oupaamuu uyaramjaard toxk 0,8 A,
KYBBar KO3(pdpuurenti sca cos ¢, = 0,85 6y.aca, HKKUIaMUH
UYJAFAM/1A KYy4YJaHHLWHIHT HUCOMKH Y3rapHiUM HIMara TeHr
Oviann?

561. Arap rtpancopmaropunur TtpaHchopmauua kosd-
(uunentn 75 Ba y 1500 B au y3rapyBuaH KyuJaHHLI
Mamnoaura y.Jaaurasm oy.Jca, OJJHMHTH MacaJja LapTJapHiaH
(oitnananud, yHHHr MKKHAAMUM uYyJAFaMiJa KailcH auana-
30HJIA KYUJaAHHUI V3rapHWHHH XHCoOsaHT.

962. daektp cranumnga unkHw Kydyaakuwu 220 B 6ya-
ran 110 kBA gyseatan resepatop ypHatuarad. IOkcau-
THPYBYH TpaHC(OpmaTop yJaanMmaraH ysaTHIU JHHHACHIATH
Ba Tpancopmauus koagduunentn 10—* 6yaran 10kcanTu-
PyBUH TPaHC(OPMATOP yJaHraH y3aTHLI JHHHSICHIATH TOKHH
anukJganr (62- pacm).

563. Huma yuyn ysatHw JaunnsCHAa KyuJaHHII OLIH-
puaranjia y3oK macogara 3/eKTp 3HeprHs ysaTHiuijaa Te-
XKaw HMKOHH TyFuaanu?

564. Huma yuyn cagaarmuyaap TpaHC(OPMATOPHUHT
Gupaamuu uyJrasMin 3amxkupura Kyiinaaan?

25- §. Y4 PA3AJH TPAHCPOPMATOPIJIAP

YuIdasanu tpancopmaTopJapHUHT uyaFaMmJaapn ac6os
MapKHPOBKAaCcHAa KypcaTuJarauura Kapao, 1044y3 yCyJuia
xaMm, yuOypuak ycyJauaa Xam YJaHHIIH MYMKHH.
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Tpancopmarop.1ap Kyilniaru HKKH acocHii WapouTaa
napa.1ies yAaHHIuH MYMKHH:

by = by = &

T 1 o =Ry
by ==ty =iy =5 i s 3 ==l

(120)

Arap TpanchopmaTopHUHT TpaHchopmauus kodpdii-
LHEeHTIapH VJAPHHHT YPTaya reoOMeTpHK KHiiMaT1apHjiaH =
+ 0,5% ra oprtmaca, y yoaua (120) aari Gupuuuu wWapTii
Oy3HIl MYMKHH, SBHHH

A — kry — Ry

" -100% < +0,5%. (121)
Vokap Ry
Bynnan tawkapu, KHCKA TYyTawyB KyuJaHiWH Viaap-
HHHC V¥pTaua apudMeTHK KHIIMATHAAH 3HC Kynu OWIan
109 nan opT™MAacaHIH MYMKHH.
[Mapaaaesn yaadran TtpaHcdopmaTopaap VpracHaari
Harpyska Kyiinaars ndoaara MyBo(UK TakCHMIaHALH:
P, Iy S
21 K1l Hl
P —— v (122)

Macananap

565. Mapkuposkacu 568- macasiasa keaTHpuarad TpaHc-
(opmaTOpHHHI I0OKOPH Ba NacT KyuJaHill 9YyJaramJapu/a
HHJYKUHSIAHAAHTaH 3 10. K. JAPHHHIT BEKTOp JHarpam-
MaJapHHH sICaHT,

566. YUyaramaapu Y/A — 11 yaaunw rpynnacuaa 6y.a-
ran yu (pasaau TpaHcpopMaTopHHUHT (PA3aBHil Ky4JAHHLI-
aapn  gyfimgaruya: U, =2200 B Ba U,=220 B. Arap
V3aknarn marHuTasuii okum 3-10 ' B6, yacrora sca f=
=50 I'u 6y.aca, KyusaHHIWHY IOKOPH Ba NacT KyuJailiw
yyJaramaapi  Xap KaficH (asaCHHHHT YpamJaap COHHHH
aHHK.IAHT.

567. Homunaa kyssar 50 kBA Ba uyaraMaapHHHT yJa-

HHW TpynmnacH Y/ ¥ -0 Oyaran yu dasaan Tpanchopma-

TOp OHpJaMup uyJaFamMuja HOMMHAA (asa KyuyJaHHIUH
6000 B, HKKH.1aMuH 4yJFaMHAa HOMHHAJ ¢asa Ky4yJaHH-
wu 200 B. Tpancdopmarop y3arHHHHr kKecHmMu 1072 m?,
y3akaaru sur katra uaaykuus 1,3 T. Xap xaiicu dasa
- YyyJFaMHAarH ypamJap COHH Ba HOMMHAJ TOK HHMAara Teur?
Tpanchopmaropaaru ucpodHH XxHcobra oamanr. f=>50 I'u.

568. dasanarn ypamaap conn w, — 2000 Ba w, = 100
6yaran yu ¢dasaad TpauHchOpMATOP JAHHHUA KYUJAHHLUH
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3000 B 6y.aran yu ¢asaan rapmoxka yaauran. Tpaucdop-
MATOPHHIIF UYIFAMIADH ) Y‘/‘F -0, 9 Y/A =1t ¥ N—
) 8) Y/Y.-—[{ MapKHPOBKAAATH yJIaHHL.TAp YUyH TPaHC-

GOpMaLUtst KO3IPQHIEeNTHII  BA HKKHJIAMYH JHHHA Ky4-
JAAHHULIAPHIT X 1ICOO.TaHT. )

569. Jhnnus  kyuwsanuwn 6600 B 6yaran yu asaau
Tapvokka y.aauran yu pasamn tpancopmarop uyJaram.aa-
PHHIL KAHLail YOy 112 Y.1aranaa HKKIJIaMud  JuHuS Kyd-
Aanmwin 220 B oeanmw aymkun? Bynaa tpanchopmauus
rkoshduentn 30 OyaHWN Kepak.

570. Tpancdopsmanna xos3pduumentunn 17 ned 0.1ub,
OJINHTI MACATANN CUHHT, )

571. Burra yu ¢azaan TpaHCcHOPMATOPHHHT OHPJAAMUH
qyaraMi 100y3 yey.aija, HKKHHYH yu dasaan tpanchop-
MATOpHHKI Yudypuak ycyamaa yJaauran. By tpaucgopma-
TOPJIAPHINT HKKAAACHHN xaM y4 ¢da3aau TapMmMoKKa yJsa-
FaIL1d Y3aKIapaarn MaruuTasuii OKHMAap OHp XHa Oy aHiuH
vuyir TpancpopmMaTopJaapHHHr Kaicn OHpHaa OHPJAaMUH
yyarasjarn ¢asaga ypamaap COHi Kym Oy/auwu  Kepak?

572. OamuHrn macaaa waprtura kapab, KailCH Tpauc-
dopmaTopHuHr OHpJAAMUH YyJAFaMH KYUJHPOK KH3HILHHH
aHHKJauHr,

573. YyaramaapnY /Y— -0 rpynnaaa yaaumran yu ¢a-
3aai TpaHcdopmaropaa Kyiuaarn Mavaymoraap Gop: S,=
=20 kBA, P,=200 Br, P,=700 Brt. Arap HOMuHaJ
Harpyskaja KysBaT Ko3(p(HUHEHTIapH MOC paBHLIAA KY-
finparura TeHr Oyaca: coseo,, =—0,85; coso,,=0,81;
cos o, = 0,89, xap Kaiicu pazauiur . n. K. HH aHHKAANT,

574. Homunaa gyssari 3 kKBA Ba uyaramaapn y/ﬁﬂ 1

rpynnaza y.aanraw yu ¢asami tpaucopmarop OHpAaMUM
Ba HWKKuJaamuu yyaramaapaa U,, = 6000 B sa U,, =200 B
HOMHHAJA KyuJaHuwra sra. Arap cajar Huaaw pexxumuiua
KyeBar ucpodpu 170 Br, KucKa TyTaluyB pexkumujaa sca
550 Bt Oy.aca, (. H. K. HHHr 3HT KaTTa KHAMaTHHH Ba aK-
THB HArpy3Kka KaTTaJHCHHH XHCOOJAHT.

575. Uyaramaapu vy / \(‘_g rpynna/ia ya1Hran Ba Tpanc-
dopmaunust koapuunentn 80 OGyaran yu (pasaan Tpauc-
dopmatop U,=12000 B Gyaran yu asaau TapMmMoKka
‘yaaurai. CHMMETPHK HATPY3Kalna MKKWJIAMUH YYJAraMIATH
¢dasza kyuaamuwsaapu 127 B ra tenr. Mkxuaamun Qasa
KYYJaHHIWJIAPHHHUHT HUCOMIT Y3rapviUHHH TONHHT, -



RURLEE 1L

576. Huma yuyH Kyu TpancdopmaTtop noACTaHIHsA A=
puaa OHp 3Mac, mapaaJeJ yJaaHraH OMp Heua Ttpancdopma-
Topaap doiinanaHnaanu’?

577. Tpaucdopmarop/apHH napaaaea yJaraHjaa TeHr-
JAalWTHPYBYH TOK naiigo Oyamwnra cadad numa? Huwma
Y4yH OYHMHT GyJMaraH# MabKy.?

578. Uyaramaapu 6- sa O- rpynnaja y.JaHrad TpaHc-
dopmaTopaap napaJsie ] HWJAAUWH YUYH amaszia HHMa KH-
JHILI Kepak?

579. Mkkurta Tpaucdop-
] v v MaTOp napaJJjeJs yJaHraH

. (63- pacm). BosbTmerp Hu-
C Maun kypcaraan? BoJabT-
)) MeTp KypcatuHwura kKapad
7

Yz Uz

Tpanc(hopMaTopJJapHHHT na-
L paJie. WAl yUyH TYF-
pH €KH HOTYFPH YyJIAHTAHH
e NaKuaa HHMa AeHHLI MYM-
ST KHH?
580*. Tpauchopmarop-
63- pacm. 579- macanara oun HHHT TPaHCHOPMALHs KO-
) ¢uunentn 100. [lapaauen
y/aau MyMKHH OyJraH TPaHchopMaTOPHHHT TpaHC(hopma-
uHa KO3(h(HUHEHTHHH KaHjaail yerapaga TaHJall MYMKHH?

581. Tpanchopmauus kosdpuuuentaapn Kyiinaaruya
GyaraH TpaHcOPMATOPJAAPHH Mapaaien yaam MyMKHHMHU:
a) k=150, £k, ,=170; 6) £, = 130, k. =135 B) k=
=180, %4 ,,=185?

582. u,, /n,, HHCOATHWHT KaWjail AMANa3oOHIIA TpaHC-
¢opmMaTOpIapHH napaJjes yJaWHWHT HKKMHYH WAapTH Ga-
JKapuJaaau?

583*. Tpaxcdopmaropiapus napasien yAamIHHHT HK-
KHHYH LIAPTHHH aHHKJOBYM TEHIJIAMAHM E3HWHT.

u,
08 < H::' < 1,2 uerapaaa Au,c=f( :"”) GOFaHHIL
rpauriHH sICaHr. ¥

584. Homunan xyssartaapu 50 xkBA pau, JekuH KHcka
TYyTalWyB KyuJaHHWAApH Typanua (#, =5%; u,=7%,)
OyJaran MKKHTAa TpaHchopmaTOp napajsen yJaawrad. Yaap-
Ja Harpys3Ka KaHjai TaKcHMJaHamu?

585. lNlapaanen Mwiaw yuyyH yJauraH MKKMTa TPaHc-
(opmaTop Kyiinaarn napamerpsapra asra: S, =42 kBA;
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u,=55%; S, =32 «BA;«,,, =5%. Harpyskanuur fin-
riiun Kyssat 72 kBt ra Tenr. By KysBat Tpancdopma-
TOp.1Ipra Kauaait TaKcHMAaHain? Xap kaiicu Tpancdopma-
TOP Kail Japaxaja 1okjgaHran Oy.Jaaiau?

586. Homunaa xkyssatn 4 kBA oyaran Ttpancdopma-
TOPHUHT KHCKa TyTawyB kyujaanumwd 5%. Kyuwsranuwu
5.3 OV.aIran HKKHHYH TpaHc(popMaTOPHHHT HOMHHAA KYyB-
BaTHHIL auniaanr (ikkaaa tpaucdopsmatop napaJiea Hil-
JArana viap Harpyskara TeKHC TakCHMJ/IAHHLIH Kepak).

587. T‘I_\'JI‘E].\i.IEipII' Y/\c—ﬂ rpynnaaa yJaadHrad yu a-

3aqan  tpancopmartopra yura Oup (asanau HCTebMOJIYH
vaanran Oy.an0, yJaap CHMMeTPHK Harpy3ka XOCHJ KHJanH.
Arap ncrenbMOAYHAaPHHHT HKKHTACH y3HO KYitH/aca, HCTeb-

MOTIApAAn OHPHAA Ky4JaHdul Ba TOK Y3rapaauMu?
588. Huwma yuyn LLI- cuson y3akaapuu fHFHIIAA COBYK-
ANl NpOKATKa KHJAHHCAH NYJaTAaH y3yHacura KecHo

TailépAaHraH aJ40NH/a-a10XHAA MOJ0CKaAap KY/AAaHHAAAH?

26- §. ABTOTPAHC®OPMATOPJIAP

Bup (pazaau aBroTpancPopMaTOPHHHT NPHHUHNIHA CXe-
macu 64- pacmaa kypcatuarad. ABTOTpaHC(oOpMAaTOPHHHT
HKKHAAMYH 3aHXHPHAATH TOK HKKHTa KYIIHJAyBYUHAAH
noopar:

12=!1+!3 (123)

6ynaa [, — uyJAFAMHHHT yMyMHil KHCMHAAH YTa€TraH TOK.

[lacafitupyBun asroTpaHcopmatopaa /; TOKHHHL Y-
HAAHWK TOK iyHasuwH OHJAAH MOC TyWIAAH, IOKCAATH-
pyBun astoTpancopmaroprapia TOK [/, TOKKa Kapama-
KapluH HyHa/arax,

AptoTpanchopmatopiapaa Tpauchopmamua  Ko3pdu-
IHMEHTH OJLHIT TpaHcopmaTopaap yuyH €3uaran ¢hopmy-
JlasapaaH anuKaaHau.

MKKHAAMUYH YYJFAMHHHT KYBBATH HKKH TAUIKHJ 3TYyB-
yujaH ubopar:

Sy=Usl, + Uiy =S8, + Sams (124)
6ynna S, — GHPAAMUM 3AHKHPAAH HKKHAAMYH 3aHXHPra
3/eKTPOMArHHTaBHIl 1iy/1 Guaan y3aTHJIAETraH KyBBaT (T-
naBuit Kyssar), BA; S, — GupaaMuH 3aHXHPAAH HKKHIAM-

YH 3aHXKMpPra 3JeKTp #ya OHAaH y3aTHAA€Tral KyBeBar,
BA.
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ABTOTpaHC(HOPMATOPHHHT THNABHIT KYBBAaTH HOMMHAaJ
KyBBaTt OHJaH KYiiHaaruya GOFJaHraH:

Son=RuSn (125)

6yuna R, — aBToTpancdopMaTtopHuHr Qoiilanink Koa|-
duwnenty. AsrorpancdopmaTtopHiHr (oitiaanank Ko
duunentn Tpanchopmanus xosp@uiienTH opxaan Kyiiu-
jJaruya OOF/JIaHraH:

1
kT

kog=1— (126)

doitaaanank KoappHUHEHTH KaH4YaIHK KHUHK OV.J-
ca, yyJFam.Japja MHCHHHI Ba MaruuT YyTKasruujla ny.aar-
HUHT TEXaMJIHJIHCH HOMHHAJT KYBBATH XY/LU1H  ywanaail
oyarad ojaauii Tpancopmartopaarura kKaparaujia wynua-
JAHK Kyn Oyaaan. llyHHHr yuyH xam asrotpaHcdopma-
TOopJaap TpaHcopmaiis koadduuneHtH onpra sKnn oy.a-
rasja gKv.aaaHuaanu.

Macananap

589. AsrorpancdopmaTOpHHHT OHpJaamMun uy.aramin 1000
ypamra sra O0yan6, 220 B xyusaHHw.an TapmMoOkka y.aan-
ran. Ypamaap coun w =10, 100, 500 O6Yaran nxkiIaMuH
YyJFAM/aH Kanjaad KyuyJaHuil OJHIL MYMKHH?

590. Astorpanchopmarop 220 B KyusaHuLIIH TapMOK-
Ka ysaanrad. bupaamuu uyaramaaru 1ok /;, = 10 A. Arap
U,= 110 B 6y.aca, ukkuaavuu sauxupaara /, Ba /, Tok-
JAapHH aHMKJaHr., AsTorpaHcdopmaropiari Hcpodriapuu
XHCOoOra oJIMaHr,

591. Bup dasaau tpanchopmaTtopHn aBTOTpaHChOpma-
TOp OHJaH aamMawTHpuIdH. MKKaaa xoa1a xam Oupaamui
Ba HKKHJAMUH '-I}’.-'TFBM,[LEIFI] HOMHHAaM }cyq:mm-nu."xap Ba
GUpJaMuH yyJFaMJapjaari Tokaap Owp xua O6Vand, moc
paBuwaa Kyiivaarsra Teur: U, =220 B; U,.=120 B;
/=10 A. Pyxcar 3tuaran Toxk suuauru 2 A/mm® Bynuaail
aJIMAaWTHPHILAA YYJFAM KHAHO VpaaraH MHCHHHT aKTHB
KeCHMH KaHuara kamasau? Tpanchopmaropaaru Hcpog-
JapHH XHcCoOra O.JIMaHr. )

592. Tokuu uerapasawr yuyyd yu (asaim HHAYKTHB
Harpy3kand TapMOKKa yu (pa3a.au aBroTpaHcgopmarop op-
KaJau yJaHaau. ABTOTpaHC()OPMATOPHHHT TpaHChoOpmaLks
ko3 duuner'u 2. Arap aBToTpaHchopMaTtop Ky.JaHHIMA-
raijaa Harpyskajai 96 A 10k yrca, aBtoTpaHchopmarop-
HHHT IOKOPDH KYUYJ3HMII YYJFAMHAArH TOKHH TOMHHT.
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593. Bup ¢asaau aBto-
TPaHC(POPMATOPHHHT  uy.1-
ramn 1800 ypawmra sra 6V-
an6, 450 B kyuaaninura
yaauran. Kyuaannuian 300
B raya nacaiitupuiwnr  vuvi
KaicH koiija HKRHIaMul
YUVIFAMEA YHIHIL KON K-
JHIL JTO3HM?

594. Npawmaap COHN
1000 ovaran  asrorpanc-

4 ~ L b iy T
dGopuarop 127 B . yara- G- pacy. Bup ¢aszaan aproTpan-
pPyBuUAH KyuwiiHnul TapuMo- cpopmartop cxemaci. 396- maca-
Fura v.awrau., O gan 10 B Jara oua

raua; 25 B raua; 75 B ra-
ya: 100 B raua; 125 B raua; 150 B rawa amano3oH.Japia
KVYIAHHUL OJHUE YUY -4YJIFAMHHHE KaiicH xoiliapria uH-
KHU KON KIJIHI Kepiak?

595. 65- pacvaa aBTOTpaHCHOPMATOPHHHT MPHHLHTIIHAT
IJEKTP cxemacH Kypcatnaran. ByHian TeneBH3OpHH Tab-
MUHAaUL@ PoiiiataHn MyYMKHH. Arap OHpJaMuM uy.J-
FaMBHNIT V'pamaap conn @, = 400 ov.ica, BOALTMETP Kyp-
CaTHLIHHI auikaanr. AB1oTpanc(opmaTopHHHr CypHJIYBYH
KOHTAKTH uyJFaMHHHT W@, Ypamaap coun 50, 100, 200, 400
BasusTra Kyiimaaan. Astorpaucdopmatop 220 B au ysra-
pPyBYAH Kyu4.1aHHIl T1apMOFHTIa Y aHTaH.

596. Ypamaap conn w, =2000 Ba w., = 800 G6yarau aB-
Torpancgopyarop (64- pacm) 380 B .o y3rapyBuaH Kyu.Ja-
HHLI TapMmorura yaanrau. Arap gapwuadry 1 kOm Ov.arau
pesncrop narpyska O0yau0 xuamat kuaca, /,,/, Ba Iy TOKHH
anuk.Iaur. Astotpakcdop-
MaTo pHUHT . n. K. Y8%.

597. Oauurn  Macaua
wapTtaapuaau ofinaaanno,
/, Tox Kaunaii uerapaaap-
Jla  y3rapulUHHH TOMIHT,
Tapmog kyuaaunwu 350
aan 400 B raua opaaukja
y3rapuG Typaau.

598. AsroTtpancdopma-
TOPHHIT THMNaBHil KyBBarH
YHHHT HOMMHAJI KYBBaTH-
Aan 2 mapra kam Oy.iraH- 65- pacw, 595- Macaaara oma
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fa OHpPJaMull Ba HKKHJIAMYH 4yJraMJapHHHT YpamJaap HHC-
OaTHHI AHHKJIAHT.

599%. doiinaauauk  ko3pPHUHEHTH £, = J(R;) HUHT
OOrauKaIuK rpaduruny 1 << &, < 10 juanasonza sicaur.
Tpaucopmauns  KOIPHHUHEHTHHH LWYHAAH  TaHJIAHTKI,
asroTpancopMaTOpHHHT (poitrardank koapduinentn 0.5
OV.ICIiH,

600. Homunaa xyssaru 1 kBA oVaran asrorpancdop-
Ma'rop yyaraMaapiaard KyuJgaHiim Bsa TOK MOC p{]BIilLI,-'lﬁ
Kyiiuaarura teur: U,=100 B Ba /, =8 A. Aprorpanc-
dopmaropuuur S, Ba Sy, KyBBaTHHI XaMaa Tpancdopmains
KO3(D(PHUHEHTHHH AHWKAAHT.

601. daza warpy3kaaapuHu 1011y3 Ba yuOypuak ycy-
auaa yaad, yu ¢asaaH asTOTPAHC(POPMATOPHHHT 3J€KTP
CXeMaCHHH YH3HHT.



VIl GObB
Y3rAPYBYAH TOK 3JIEKTP MAUIUHAJIAPH

27- §. ACUHXPOH 3JIEKTP MAHIIHHAJIAP

ACHHXPON 3JeKTP MaulHHAJIapW cupnauuwl OuJaH Xxa-

paxkTep.1ana;iu: ;
L Rl L ]2?)
3 1, (

OyHJ1a 11, —MarHunTabdil Mait/IOHHHHT ailJIaHHLL TE3JHTH
(Al 1aHHIITHHHET CHHXPOH TE3JMTH), aita/MuH; /1, — pOTOp-
HHHT ailJaHHL TC3JAHTH, ailj/MHH.

Poropuuur afiiann Tesaurn Kyitnaarn Qopmyaanan
aHUK.TAHaH:

n

- %“(1 —s), (128)

OyHaa f, — TapMOKHHHT y3rapyBuaH KyuJaHHW 4acToTa-
CH; p — MawHHaHUT XKYy(PT KyTOJIApH COHH.

AfinanaéTran MarHuTaBuii OKHM CTaTOp Ba POTOpP uyJ-
ramaaprnn kKecud, yJaapia 3. 10. K. HH HHAYKUHSJAQMIH,
Porop kyaraamac Oyarasaa 3. 10. K. JapHHHT XaKHKHIT
KHITMATH KYyiiHjgarira TeHr:

E, =444 &, f,wD,,;
E2=4s44 ktl?flw:!(pfm (129)

OyHnjla w,w,— CTaTOp Ba POTOP uYyJaramJjap ¢asaNapHHHHT
KeTMa-KeT YJaHTaH ypamJaapu COuM; R, R..,— craTop Ba
potopHuHT yyJaram kodgpopuunenty; P, — aitranaérran maii-
JOHHHHT MarHuTaBuili oKumu, BO.
K¥araanmac poropaaru Tok Kyitmaarn udoaanan Tonu-
Janu:
Eq

I, = e

TR X2 (130)
Oynna R, — Ky3araimac poTop 4y JFAMHHHHT aKTHB Kapllu-
AurH; X, — KY3FaaMac POTOPHHHT COYMJAHIL HHAYKTHB Kap-
LIHJIHTH.
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A#naHaéTrral POTOPHHMHTI YyJaramJaap (pasacuaa WHIYK-
UHAJAHAJAHTAH 3. 10. K. Kyhuaaru gopmy.aa Ouaan udoia-
JaHafu:

'E'-’S=4’44 k::'? Sflwz (.Dm=SEf_}. (131)

Aifinanaérran poropiard TOK Kyiinjariaua auuk.madatii:
* Eas -

I = : (132)

VRS + (Xas)

ACHHXPOH [ABHTATeJHHHT AWJAHTHPHL MOMEHTH KVIil=
Jaru QopmyJaanad xucodJaHau:

M = k[, D, cos ¢, [H. M], (133)

OyHma R, — ABHTATEJHHHI KOHCTPYKTHB MahJayMOTA3pHTa
Kapa® aHMKJaHaAMrad AoMMHIT KO3 (uuHenTH; 2, — poTop
TOKH Ba YHHHI 3. 10. K. opacuaary (pasaHHHr CHIWHIL
Oypuars.

ACHHXPOH ABHrate HHHr (. H. K. Kyiinaaru Qopuy.ia-
JaH TOMHJA1H:

-

2 10095 ="5=21100, (134)
Oyuna P, —aBurareab Bagauaaru (Qoitzaan kyssat, DT
P, — nsurateara Oepuaaérrad Kyseat, Br; > P — apura-
Tesaaa Hcpod OVaran gysBaTaap itMruincH, Br.

ACHHXPOH 3JEKTP MalHHAJAPHUHT MEXaHHKaBHIl Xa-
paxkrepuctiukacu U, = const Ba f, =const ga 7, =7 ().

Macanaaap

602. Poropu 2800 aiin/muu Te3ank ouaan aitianaérran
ACHHXPOH JABHIATEAHUHT CHPRAHHIL KOIPPHLUHEHTHU ailHK-
aaur. Cuuxpon aiiiainw tesauru 3000 aiia i,

603. “acroracu 50 I'y GY.aran yarapyBuau KywuJjaiiiu
TAPpMOFHMra YJAaHTaH aCHHXPOH JABHrarean (p=2) maruu-
TABHI MAllAOHMHUHT ailJJAHHLI Te3JMIH Kaupgai?

604. ACHHXPOH ABHraTeJb MarHHTaBHil MaiJOHHHHAHT
aiJIaHHIU Te3/JMMHHH 2 MapTa V3rapTHpHATAHAA YHHHT CHp-
naiuwyn 209% ra yarapad. POTOPHHHT aiJiaHHW Te3.1MTH
n, = 1200 aiia/mMuH 6yaraHaa, MarHuTaBuil MailaoH aitaa-
HULIHHHHT acT/a0KH Te3JHCH Ba CHPNAHHILUM HHMAra TeHr
6yanu?
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605*. ;? nucoar 0,5 jaun 10 rava ysraprania s = f| "’)
p= ) ny
Ooraannw rpadHUriHn 51caur.;=0,5 Ba F..=1 ja acHH-
XpoH MalHa Kauaail pesKuziapia nwaaign?

606. Yacroracn 5O I'm oOvaram y3rapypuan Kywu.ia-
HIL TAPMOFIJLAN TABMHILIAHACTIaN ACHHXPOH ABHTATEIHHHD
(cTaTop  MarunTaBHil  MallJOHHHHHT  allTaHHW  Te3.rH
600 aftn/xtnn oVaraunaa) syroaap Ky(PpTe CoHH HeuTa Oy-
JIHU Kepak?

607. Tvpr KyToan acHHXPOH [ABHraTeJ b MarHHTaBHIl
Maiiionnunnr anvianmm teaanrn 1500 aita/yMube, Maiaou
ail. m;u-lum HUr OypuaK Te3JHCHHH aHHIKJAdHT,

608. Tanvmaam gKyuaanuui vactoracH 2 Maprta ya-
raprauja acuuxpoin JApHrateab MaruuTapHil MaHJAOHHHHHT
aitrannw redanrn 500 aita/mun ra opran. Jlsurarean TVpr
Kydr gyrora sra. TapMungaw KyuwIanwwWHHHHT gacTaao-
KH uacroracn kamaaii Oyaran?

609. 607- nacaaa wapruian (oitnaaannd, porop aiiaa-

numpnHHr oypuak Tesaurnun ronunr. Cupnannm 2,9% ra
TEHT,
610. Arap rapmoxuunr Tavmnmraw uvacroracu 50 Mg
oyaca, s = — 20°% oaHw yuyH TYpPT KyTO. 11 aCHHXPOH Ma-
HIHHAHI CTATOP MAMAOIMHINT AilAadH (IVHATHIIHTA Kapluu
KaHniai Tes3aMKaa aiaHTHPHLI Kepak?

611. Harpyska caar opuwaan HoMunaaraya ysrapraH-
Jd pOTOPH KHCKA TyTawTHpwiaran TYpT kytoan yu ¢asaau
acnuxpoH jsurareanunr cupnannwn 0.3 jan 5% rava y3-
rapa/ui. Arap TapMOKHIHE T@LMUIIAUL Ky4Janiin 4yacTo-
rtacu 50 [N Oy.aca, potop Teaanrnunur ysrapuu amanaso-
HHHH aHHKJIART.

612. Acnuxpon JABHrarc.abL cratopu uy.Jaramaapmn (gasa-
cuuunr ypawsiaap coun wy =90, poropuuxku w, =78, uy.-
rav  kosuumentaapn  moc  pasuwaa: k£, =095 sa
k., __{lgﬁ.) ra rteur. Porop Kyaraamac oOy.araijga  Ba
y 0,022 cupnanni  OuJaan  ailianraugja  AsHrartedn cra-
TOpI Ba POTOPHHILD uydaraMm (asaaapnia npjlyKiHsiiana-
JHraH 3.10. K uu yucodaanr, Marunrasuit ok 1,5-10—* B6.
JlBurate.n yarapysuail TOKIH canoaT TapMOFHra y.all-
ram.

613. Yu ¢asan 4CHHXDOH ABITaTeTHHHT acocHii, mar-
uutasuit okumn 1,8-10—* B6. Bypuak ycy.rm,a,a yJaaurau
CTaToOp uyJAFamMHia HIUAYKLHsaanaauran 3. 10. k. 38 B ra
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TeHr. Arap k-,.--,=0'95» S, =050 'n 6¥.aca, cratop uy.ra-
M1 (Da3acHHIHT Vpamaap COHHHII aHNKJIaHr,

614, Arap acocuit marHuTtasuil OKHM 2 mapra Kamaii-
THPW.ITAHAA TAPMOKHIHT TabMHHJIAW Kywrauiwn 1,5 vap-
Ta OpTCa, yu (pasa.’au acHHXPOH JBHraTe JIHHHT KY3Fa.amac
POTOPI Yy aAFaMIIAa HILLYKUHAIaHa Hran 3. 10, K Karraji-
FHHII TOMHHT. . 10. K. HHHT JacTJadoku Kartraaurn E.=
=12 B. :

615. ®asza xyunannwn 127 B o¥aran oup (asaau aciii-
XpoH ABHTATEJIHHHI dillaHdW.Iap COHNHN V3rapTupmarai
yoaza 220 B xyuwrawmw Ounsan  TabMHHIaHadTran  3aH-
xupaa ¢oitaataunw Jo3uv 6V.and  koaaun. Arap cratop
(dasacuHuHr nacraadoks  ypamaap coun 100 Gyaca, cra-
TOPHUHT uyaram pa3acnaa ypamaap COHHM KaHua Oy.IHIIH
Kepak?

616. Kyiinparuaap manaysm Oyaca: R, =25 Owy; E=
=100 B; /, =18 A, acHuxpoH JBHrate.ib KV3ra.1uMaC po-
TOPHHUHT COUILIMII MHAYKTHB KapLWJINCHHI aHIKJA3HT.

617. Arap poropaarn Ttok 50 A nan oprmaca, £ —
=200 B; R.=0,5 X, 6yaca, Ky3ra;imac pPOTOPIIHE M-
HHMAa1 COYMAHIL HHAYKTHB KapLHJIHCH HHMara Tenr?

618. AcuuxpoH ABHrarte.b KY3FaaMac pOTOPH UyJIFaMII
dasacunnur uHAykTHB Kapwmanry 1,2 Om. 0,032 cupna-
HIW OnaaH aillana@rran poTop uy.Jaraviu (asacuuuir co-
YU HHAYKTHB KapLWMAHrHHH aHUKJIAHT,

619. 612- macana wapraapura kypa 4,4° cupnannu
Oouaan aitnaunaérran porop (asacuaarn 3. 10. K HH Ba po-
TOPAATH 3. 10. K. YACTOTACIHH AHHKJI4HT.

620, Tap\tomer TabMHHAAW  KYWIAHUHIWH 4acToTacH
50 I'u Gy.aranna cakkus KyTo.am (pasa pOTOP.N ACHHXPOH
ABHTATEJHHHT  KY3Faawac poTopi XaaKaapi  opaciaaru
9. 10. kK 300 B ra reur. Porop 700 aiia/sun Tesank OHIau
aiinanaéTranfa poTtop uyJaraMu (asacHHHHT 3. 10 K. HHH
NHCOO.1AHT.

621. Ky3raamac poTOp.Jir aCHHXPOH ABHIAaTEJIHHHT aK-
THB KAPWHAHTH Ba COYMIHII HHAYKTHB KapLWHJIHTH MOC
paBHuI1A 1~;yi'mndrura TeHr: R, = 0,45 Om Ba X, = 19 O
Arap potop 5% cupnaunw GuiaH ailiadranaa (pasacia

LE,, =10 B 3. 10. k. HHAYKUNAJanca, poTtop (asacuaaru
TOKHH aHMKJaHT. :

622 Ouannrn macana wWapTaapHra Kypa JABHTATEJHH
IOPTrH3HO 1000pHILI MOMEHTHAA poTop (hasacnaarn TOKHH
aHHKJIauT,
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623. Arap o =100, 500, 1000 pan'cex Oy.aca, P, =2
KBT O6yaranja acumuxpon ABHFATCIHHHT ailTaHTHPHUI MO-
MEHTH HHMAra TeHT?

624. Myaiisin cHpnanuuila aCHHXPOH JABHTATeAHNIT aii-
JAuTHPII MOMEHTH CTaTtopra KyIiiniraH xyuJandll KBa-
JIpaTHra nponopUHOHAMANTHHI HCOOTIaHT.,

625. Yu (asasn acuuxXpon JABHTATEJHHIT MaKCHMa.T aii-
aanrtupnw mosmentn M=35 H-m. R, =0,8 Onm Ba Xo=
— 2.3 Owm' oyaranjga M un TOmIur.

626, Huma yuyH acHHXPOH ABHCATEJHN HLWITA TYIUM-
puura 3. 10. K. Ba pPOTOPMATI TOK MakKcumasa Oy.auwiira
Kapamait ailiauTHpiiul MOMEHTII KaTTa Kuiimarra 3piiusmac-
JHFIHE TYWYHTHPHHE, AJANTHPHI MOMEHTH MakCHMaJs
KIHIMATra PN YUyn iMa KHJAHL Kepak?

627. Acunxpon napurartesas uacroracu 50 I Gyvaran
220 B kywaamunwan yu (asaan tapmoxka yaaurad. Arap
aitimuaérran poropaarn troxk 10 A %, = 150 Gyaca, aBn-
FraTCJAHNNT  ailTaHTHPHII  MOMEHTHHH aungaaur. Cratop
uy.aFami  (PAa3aCHHHHT KeTMa-KeT yJaHran Ypawm.aap couir
wy = 950, uyaram koadpuinentn k., =0,92, 08 ©a=10,8.

628. Maruntapuit muayxuns B HHHD YHHHT ONTHMAJT
Kiiimarira kaparanja kKamaiinumt yuy  (¢pasasai acuuxpoH
ABHTATEHHHT MAKCHMaJ ailaanuil MOMENTHra Katjgail Tah-
cHp Kuaaan?

629. AcHHXpPOH JABHIaTe.b POTOPH 3aHKHPHTA KapLIH-
JNK KHPHTHAAN. By KapuHANKHIHT KaTTaJ T poTop uy.l-
FAMH  KapumumJadrujgan karra. Arap ABurareab BaJIarH
MOMCHTHIl y3rapuiucu3 jaed Nncodsacak Kaplimank Kupu-
THJATAH/IA CHPNAHHLL Y3rapaiuiMi?

630. Arap acnuxpoH JABHTATeab BAJAMAArH MOMCHTHI
yaraptupwmaii cratop uyaramuaarin kyusgaapinin 5—109 ka-
MaliTHpH/ICA, aCHHXPOH JIBUTaTC/Ab POTOPHHHHT TOKI Kai-
aait yarapaan?

631, Tanmunaaw Tapmorn kyusanuwn 10° ra xawaii-
An. Kncka TyTawran potopau  acHIXPOH JBHTATE.IHIIT
aliyIaHTHPHLI MOMENTH Kaujail yarapaau?

632. Acuuxpon japuraresara Oepuaaétran xypsat b, KBT
ra tenr. Arap ucpoduaap dinruncn 800 Bt nu tawkua
KIJICd, JABHTATEAHIHT (. 0. K. HHII QHHKJAHT.

633. dasa portopsu yu (asasm acHHXPOH JIBHrATE.Ib
Iy, =147 A tokna Ba U; =220 B kyunauuwpa 2,8 kBr

: bos BT o8

I Xy — aitaanattran poTtopumiyir compaInm MIAYKTHD  KapUILIHC,

117



KYBBAT HCTEBMO. KHJAagW. Arap JABHrarean BaJi1a
doitiaan  Kyssat 2,34 kBt Oyaca, w Ba cos¢; mm TO-
MHIT.

634. Arap P, = 2,2 kBt 6¥aca Ba acuuxpoH JBHraTc.1-
HuHr ¢. M. K. 959 nan kam Oyamaca, ncpod Oy.aran iiil-
THILAN KYBBATHH TOTHHT.

635. Arap acHHXpPOH J[BHrarea1b TeHEPATOP PeKIMILTd
HuI1aca, aCHHXPOH ABHTATEJHHHr (. H. k. yuyn (134) dop-
MyJaa VpHHaH Oyaannsmu? )

636. ACHHXPOH JABHTaTeb HCTEDLMOJ KILTACTIAH K YBBAT
2.2 mapra ownpuaranaa ¢. H. K. 10% ra optiau. Arap
ncpod iurungucHt YP= 05 kBr Gvaca, P, Ba v nunr
JacTIadKi KHIIMaTaapHHU anuKaanr.

<
637%. =f(;TPJ Huur aprysentd O agan 1 rava ) 3-
L \"IJ

rapranjarn OOFJIaHHWI  rpaduruHi  scaiur, ('

T,—‘}Z 0 pd

X -
(;_1’3) = 1 guitvaraapaa 4 HHHC (PH3HKABHIT MABHOCHHI TV -
LW YHTHDPIHT,

638. AcHHXPOH JABHraTeab poToOpH /1, == 750 aiix ain
TE3.IHK OuJaH aillanranaa japurareara Oepiaaétral Kyp-
BaT Py =20 kBT Hu Tawkna Kuaaan, fHFHHAH KypBaT
ncpodu sca 3P =0,5 kBr. Arap p=3, f=>50 I'u 6y.1ca,
JIBHITATEIb CHPNAHHIWIHHKY BA YHHHT (). H. K. HIl TOMIHT.

639. Acuuxpon aBurateah KaiiCH pesiMia minaaraiia
CTATOPHHHI KYBBAT KO3(M(MHUHEHTII COS %, NI KHYHK O\ -
Aain? lgurare. b Harpyskaci OpTram/la cos <z, Kauiail y3-
rapazu?

640. AcuHXpoH aBHTATEAlL HOMHHAJ peXHM/A HI.JIa-
rai;a wyiimaaraaap Mabaym ovaca: P, = 6,3 kBr; U, =
=220 350 B; n, = 1540 aiin/mun xgyssar kosdmunentis
0,69 Ba %=0,79. Yu dcasam ¢{asa porop.an acuuxpon
Apurare.ara Gepu.aa€TraH KyBBaTHH, WYHHHTAGK, CTATOp
Uy aFaMJIapHHKE 1014y3 Ba y4Oypuak YCyJHaa y.aaramia
CTATOP 3AHKHPHJATH TOKHH aHIIKJ4HT.

641. Oaannrn macana wapraapuaad (oiigananus, 1o-
MHHAI HI PeXHMHAA POTOP CHPNAHHIUHHII TONHHr. Arap
cuHxpoH Te3auk 1600 afia mnn O¥.aca, aBurareab Ba.iia-
ril ailIJaHTHPYBYH MOMCHTHH XasM TOIMHHT.

642. Kaiicu acunxpon asuraresia ucpoh) k¥npox Gy.ia-
aut dasa poropHaaMu EKH KHCKA TYTAWTHPHIATAH POTOP-
Augamu? -
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643. Kuuuk nHepuHAJH aCHHXPOH [ABHCATCJHHHT HYH
XaROJ POTOPH/A KailCH TOK HKKHJAAMUYH TOK OV IHWIHHH TY-
IWYVHTHPHHT,

644. PoTtopn KuCKa TYTAWTHPUAraH acHHXPOH JBHra-
TE.Ib CTATOP UYJFAMHHH 10/4/1Y3 YCyJaHaal yd4Oypuak ycy-
JAMra yJaauraa mra Tywnpnit cxemacn 66- pacmaa kypcea-
Toarad., ByHaa kyuaadiuiu, TOK, Huira TYWHPHIL MQMEHTH
Kamjai V3rapuwiug TYIWYHTHPHHT,

0”0
C
66~ pacwm. G641- macaaara 67+ pacym. Gl15- macanara
o oni

645. Varapysuan TOKHMHr Oup Qasaan  TapMmMorHra
G7- pacmja TacBHpJAaHTaH cxema Oyiinya yJaanras JBura-
TeJla ailvIaHyBUH MArHUTaBHil malilon XOoCHaT Oyaaaumi?

646. Bupaamun uyaramaapn 1044y3 ycyJaHja yJaanuo,
vu (asaqan rapMoKKa yJsaHraH yu ¢asaan tpancgopmaTop
v3arnja aiiianyBui MarHuTaBHii OKHM  XOCHJ OyjaanuMu?

647. [lsurarteas Kucmaaapujla MapKkapoBka Gy.maranja,
CTATOPHIHT xap Kaiici (asacuHunr OOW (y4i) Ba OXHPH
KaHaall anpgJaHaan?

648. VarapyBuaH TOK ABHraTeJMH KHCKA TyTawraH po-
TOPHHIHT KNCKa TYTaWwys NaJkaJjapH kauaaii (puankabuii
Ky4Jap TanLCHpH OCTHAA Y3HMJAHIIH MYyMKHH?

649. dazanapujgan GHPHHHHT H30JAILHACH UIHKACTAAH-
raH 3JeKTp JIBHraTeJHWHr epra yJaHMarad KOpnycura
0/1aM TeKKaHjaa, YHHHI TaHacnjaal yTajiHrad TOK n(poga-
CHHH (@QHAJINTHK KYPHHHLILA) aHHKJAHT.
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| A 650. AcuHxpoH /BH-
L / rate’b CTaToOpH YY.JIFaM-
\ 3 JAAPHHIHE HKKI (ha3acu
\ opacuja KHcKa TyTawyn
coaup oyaraH Ckn Oy.a-
MaraumJanrinin [saHjLail
Oe.ru.aapra xapad [ on-

. / JUW MYMKHH?

0 ' M 651. Acuuxpon=apn-

ratesHpHr  GS- pacaja

G8- pacy. 651, 652- macaaaaapra KV pCaTHaran MExaHika-

ail BHIl XapakTepucTiKac-
s b HUHC KVpusiti (/ srpn
UH3HK): a) TabMHILIal
TAPMOFH Kyujaauituni Ka-
Maiiraima: 0O) TaTMHH-
Aaaul TapMOFHHHHE Ky~
v JjaHuWH  yacroracn 2
Mapra Kamaiirasia kai-
aast ysrapaan npa nna
YUyH ¥V3rapaiu?
652. ACHHXPOH ,(Bli-
69- pacsm. 653- macazara onn raTeTHHHE MEXdHHKaBHil
XapakTepucTikaci rpa-
(urura Kapaé (68- pacym), asuratean A Ba B HyyTagapra
MOC KCIYBYH PEKHM/AA HILJATAIlA POTOP TOKJIADH Kauilaii
oYaanu?

653. 69- pacyiia M = f(s) Goraanuw rpaduri Gepini-
rai. I'paduxaas acuHXpOH JCKTP MawHHa: a) JABUTATE.b
pexuMuia; O) renepatop pPe:KHMILA; B) TOPMO3 PEKHMII-
Aa HWJAraHAard yuacTkanaapHu KypcaTuHr.

654. a) resepatop; G) ABHTATE/]b; B) TOPMO3 pesiMII-
Aa HuLIaérrad yu ¢asaan acCHHXPOH MaulitHa poTOpPHHHHD
aiitaHHI Te3.JHrH Ba CHPHAHWWI KATTaJHTH . KaiiCH uera-
panapjia yarapa o.Ja71H?

655. Yu ¢asaan acHHXPOH ABHraTeJHIHT PCBCpCip.a-
HHUII CX@MAaCHHI YH3HNIT (3HC ojAuiiciHn).

656. AcHHXPOH ABHMraTe/JIapDHH TOPMOZJAL VCY. L1apil-
Aau Onpu AHHAMHKaBHIl TOPMO3JaWAHP. YHHUT 3HT Q-
auit cxemacn 70- pacmaa kypcatnaran. Huma yuyn nepe-
KJI04AaTeNHH 2 Ba3HATra Kyiirauma jBuratenanb TyXTaiiti?

657. AilnaHuin Te3HrHHH KaHAail ycy.a Ouaan pocTaall
POTOPHHHT aiJIAHHIL TE3JHTH /I, HH CTAaTOpP MarHuTaBiii
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MallIOHHHHHT aiiJIaHKL TE3JHTH 7, ra kKappaJan 0y.aud y3-
rapTupuiira MMKoH Oepanu?

658. Arap U; = const wapraa TapMOKHHHT Ta'bMHHIALL
KyuJaHnuiy yactoracn 2 mapra Kamaiica, acHHXpOH JBH-
rateqb HULIAETran/1a MarHUT.T4HYBUYIL TOK KAaTTaJadrH y3-
rapajiiumu?

659. Ouauury macagaa wapruiaan  ¢oiiaaitanud, acHH-
XPOH JIBHFATCAHHHE ajijaiiil TeJHTHHH Kadiail vacrora-
BiIl POCT/ALL/la MOMCHT Ba TOKHHHr JAoumuil (y3rapmac)
l_!_\J'.'IIILLl[I]IH TALMIILTAI MYMKHHJAHCHHI TYWYHTHPHHT.

660. ACHHXPOH JIBHTTEANHHT
ailianuin Te3JHruHn poct.iaad, oOup
HeuTa MEeXauHkaBHIii XapakTepHC-

o Tuka onunau (71- paca). Aiinanniu
'I g%@ +  Te3JHIH Kanaail ycyJ/a poCT/IaHraH.

O :

70- pacym. G56- macaaara 71- paes. G69- macaaara o1
oni

661. AcuHXpPOH ABlIraTeAHHHT ailJIAHHL TE3/ITIHI POCT-
Jaujia cupnanuun KatragaHnrs gadjaait ycyasnap omaan y3-
raprTupuaaan?

662. Potop s3amkupmjaarn KapuwHJankun V3rapTHPHUI
iyan OnJsaH acHHXPON JABHCATEJHIIHT ailjaniil Te3/HTHHII
pPOCT.1a11 CXeMaCHHH YH3HHT,

663. Acuuxpon JBHTATeJb 3a30pHAATH  MACHHTABHIL
Maii IOHHHHT Y3rapHIuH YHIHT, aliIaHdL Te3/mirura Kauaait
TabLCHP KuJaajgn?



28- §. CHHXPOHZE3JIEKTP MALLIHHAJIAP

CHHXPOH MaulHHajlapjia POTOPHMHI ailaHHll TE3JUTH
CTaTOP MArHHTaBHil MAIIJOHHHHHT ailTAHHII TE3.11rHra TeHr
OVand, gyiinaarn udolalaH aHHKJIaHALN:

u=%. (135)

OyHxa f— TapMOKHH TabLMHHJAAWl KY4YJaHHIIH yacToTacl
(aBurateabs YyuyH) @kH 3. 10. K. yacroracu (reHeparop
yuyn), I'm.

Caar lopHwga CTaTOPHHHr OHp (asacuna HHLYKUHA-
JAaHaIHMTaH 3. 10. K. HHHT XaKIKHIl KHIIMATH Kyiidjaariua
TOMHK.JAAAH:

E,—444 fw, kb, @, (136)

Oyuna @, — pOTOpPHUHI YIFOTHII YyJaFamMHia XOCHa OY-
JajHrad Marautasuii oKum, BO; @, — craTOpHMHT KeTma-
‘*KeT yJaHraH OuTTa (pasaCHHHHT ypam.Jap COHI.

CumMmeTpHK Harpyskaaa yu ¢dasaan reHeparop Oepa-
AMradH KyBBaT Kyiinjaru ndojajzad Tonuaanm:

P, = 3UI cos o, (137)

oyuaa I, U — reHepaTOpHHHT (hasa TOKM Ba Kyuaanmmuuiu;
COs ¢ — KYBBAT KO3 HILHEHTH.

Y4 ¢asaau redeparop KyBBaTJapHHHHI OaJaHC TeHT-
naMacH Kyiiaaru kypuhuwaa ésugamu:

p2=P9.1;'__P9=P9.|{_3R1!2a (138)

OyHnza P — 3JIeKTPMArHHTaBHil KyBBaT, Py — cratop uy.-
FAMHAATH 3..1e1<'rp ucpodu, R, — cratop uy.aramu ¢asacu-
HHHT aKTHB KapuWMHAHTH, Owm.

FeHepaTOpPHHHT ailIAHTHPYBYH MOMEHTH KyiiHgaru Ki-
pHHHIUTA 3ra:

M=), (139)

OyHna © — reHeparop aii.laHHWHHKUHT Oypyak Te3JHrH,
pazn/cex.

Yu dasaau redeparopuunr ¢. u. K. Kyiinaaru Qopmy-
NafaH aHHKJaHaIH:

P. P,
n=7 - 100% =

5+ 100%, (140)




oyHaa P, — ABHrare/JlaH reHeparopra OepHJaéTraH KyB-
paTt, Br; P, —reneparop Oepaérran oiiraan Kyssat, Br;
»P —ucpod Gyaaérran iinFuHAKH Kyssart, Br.

Cuuaxpon =wnra'ru THHHT (P, 1. K. Kyiinjaaruya TonmuaanaH:

me= 22 i 1009 = 255, 1009, (141)

Oynna P, — Tap.\i()l{,’lﬂﬂ ABHraresab oJsaétrraH Kyesat; P, —
ABiraTe b BaJuiard (poiinaan xyssar; P — nsuraresnia-
i ]lC])O(lJ 11\ maéTran I[I[II{H,’J,I] KKyBBarT.

CiHnxpoH »/eKTp MawHnajzap KyiiHaars acocuii xapak-
Tepuctinraiapra sra: a) /, =const Ba s = const na Taw-
ki xapaktepicernkacu U = f(f); 6) n=const Ba U=const
Ja pocraaw xapakrepucrtukacu fg= f([).

Macananap

664. Cunxpon reHepartopHHHr Xy(r KyTOJapH COHH 4.
Arap renepauusiianaérran Tok wyacroracn 50 ' Oy.aca,
CTATOP MaruuTaBuil MaiilOHHHHHT  ailJanuil  Te3JIHTHHH
aHlK.JaHr. g

665. Arap cunxpon renepartop potopun 500 aiia/mun
Te3 MK Ousan aitianaérrand 6¥aca, 3. 10. k. yacroracu 50 'y
OV.raH wy reHepaTopHilHr 1,\mr1ap COHI HeuTa OYJAHLIH
Kepak? :

666. Sarapystian TOK reHeparopi/ia 10 xydr KyTO
ov.ano, 1200 aita/mun te3qnk Ougan  aiisanand. Toxk Op
CekyHIAa ¥3 fiyHaNMHWHHKE Heya mapra yarapTupaan?

667. Arap pyxcar stuaraH aiiiana Tesauk 60 m/cek,
poTOPHIUHT juameTpn 3ca 1,2 M Oyaca, typOGoreHeparop
POTOPI YuyH OHp MUHYTIA Heua MapTa ailjlauuwra pyx-
cart OepHll MYMKHH?

668. Huva yuyn ailianpwr rtesaurw karra Oyarasaa
yarapyB4yaH TOK FeHepaTOPHHHHT POTOPH (HHAYKTOPH) HO-
annK KyTOJH, aillaHdUl Te3JHri yHua Kkarra Oy.imarasia
aHHK KYTOAH GYauO Koaaun?

669. Ienepatopuunr maxkcumada 3. 10. k. 112 B, usacro-

tacn 100 Ty Ba Gowaanruy (azacu _3' Arap 3. 10. K. Cli-

1IyCOHAAT KOnyH Oyiinua yarapuin Mabaym 0yJca, 3. 10. K
HHHT OHMIl KUIIMATH YyuyH aHaJAWTHK H(POJAAHH TOMHHT.

670. Yu ¢asann renepaTopHHHr HKKUHUM (Pasacu y3u.-
raHja TreHepaTop uHKHIIEAAriH TokJAap (3. 10. K.) HHHT
OCILH/JIOT PAMMACHHH TacCBHPJIAHT.
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671. Arap w, = 10; kw. =0,9; f=50 'y, @, = 0,008
B0 6yaca, caat lopnwaa Y3rapyBuaH Tok remeparopi cras
TOPHHIHT Oup dasecniaa HHAYKWHAAAHAANTAH 3. 10. K. HH
TOTHHT,

672. ®,=0,006 BO 6y¥nranna CHHXPOH T@HEPATOPHIIHT
caJT opuiunga cratop uyaramn ¢asacnaa 50 I'm uwacrora-
an 20 B 3. 10. K. wHAYKuHsiaaHaan., Arap uyaram Ko3d-
Gurunentn k_, =092 6yaca, cratopHunr oOuTTa (ha-aci-
HUHF YpaMmJap COHIl KaHua?

673. Arap a) ¢dasa KyuJaHuWw Ba TOK BCKTOP.IAPi
opacuaarit  Oypuak 90°% 0) cratop uyJraMuaari  sICeKTp
ucpopap xucodra oanHMaca, CHMMETPHK Harpyskania
CHHXPOH TreHepatop Oepaiuran ¢oigaan KyssaTiiii TO-
THHT.

674. CunxpoH rexepatopHuHr haza kyuaannui 100 B,
dasa Toxu 15 A. Arap Tox Ba Kyu4JaHuu opaciiarit oyvp-
yak cuakuwy 60° 6yaca, ¢oiigaau xyseat /., 1 GHHK-
JIQHT.

675. Arap cunxpon reseparopaa (heza tokn 10 A\ an
olmMaca, craTop uy.Fami ()asaCHHMHIC AKTHB KapuiiJjanry
0,3 Owm G¥.aca, Wy CHHXPOH TeHEPATOPHUHT 3JCKTp Mar-
HUTaBHI KYBBATHHH TONHHr. By reHepaTtop cCuyMuMeTpHK
Harpyskana 900 Bt doiiaaan gyesar Gepaau. Crartop uy.i-
FaMUaa 3JIeKTp KYBBAT HCPO(H HuMAra TeHr?

676. IOany3 ékn OGypuak ycy/amaa yJaaHran C:IXpoH
ABHTATE/IbL CTATOPHHHUHT (pasa HOMHHAJ TOKH KaH1all Oy-
JnwH kepak? By aBurartean nacnoptHaa Kyiin tari Mah-
AyMOTAap €3uarad. P, =20 kBr; U, = 380,220 B
o= 0,86; cos ¢, = 0,84.

677. YUyaran Vpasaauran MucC CHMIIN xyaau uyiail
KeCHMJIH Ba Y3YVHJIHKAATH aJIOMHHuIT CuM  OuJan asinatl-
THPHJITAaHJA ABHTFATEJHHHI 2JeKTp uCpoi Heua mapra op-
TauH?

678. Yu dazaan cuHxpou reHepatop HCTEbMO.T HJa-
€rran xyssat 10 kBr. Arap reuneparop spuinaérran 3J1¢KTp
maruutasuii gyssat 9,5 kBt 6yaca, axtiup xapuitiury
4 Om GVaran craTop UVJAFAMHIAArH TOKHI aHMUK.IAHT.

679. CuuxpoH resepatop Oepaérran ¢oiinalin K)yBBaT
20 kBr. enepatopaaru itnFunau gyssar uwcpodu 0,4 kBT,
Aftnanmu Gypuak tesaurs 100; 500; 1200 paajcex aa re-
HEPATOPHHUHT aHJAHTHDYBYI MOMEHTH KATTAJUTIN XH-
cobJ/1aHr.
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680. Arap reuepatop oepalrran (oijgaan KyBBaTHUHT
59 nHI [HFIIAH KYBBAT HCPOMII TAWKILT KHACA, CHHXPOII
refepatopHUIT (. 11. K HHH aHIKJIAHT,

681. Cunxpon japurarteaaary UFHHAH KYBBAT ECpOU
0,1 xBr. Arap aspnrarcaunuur ¢. . k. 98% ra teur Oy.aca,
Y Tap:\:mg:mn ]\'{I!I.-'L{II”I KVBBAT LHCTELMOJ }{H."[B,E[H?

682. CHHXPOH reHepatop Harpyskacit HCTeLMOJ KHJa-
érran (oittaan xvesat 1 kBr ra y3rapranaa, ynuur ¢. n. k.
20, ra opraw. Murmur  wyssat  ucpodn 0,5 kBt 6y.aca,
(. 1. K. Ba rencparopra oepuaaldTran  KyBBaTHHHT 1acCT-
JadKi KuilMaraapn kauaaii?

683. 67Y- amacasa waptaapiuaad goii- A(i BT £
dagaund, JBUrateanL  Bajadra  y3aTHUI O Ik
L e

coun 100 Ov.aranm pCayKTOp OpKaJad 3 ‘?>

yJaanral parpyssa  BaJHHHHT  ailJIaHHUI

MOM@HT:| Ba ait.1aHHW Oypuak TE3J4rH o

KHITMATIaPHHH dHNKJAAHNT, i []
684. Hina yvuyn gyuwimMua yuira ty- Er

LWIHPHILE YYJAFAMIICH3 CHHXPOH ABHTaTe/ b
Ba1Jla HIUra TYWHPill MOMEHTHHI XO-
CHJI KHIMailan?

685. Humva yuyn cHHXPOH ABHraTe.- Q

HH 1I0PriH310 1000pHLl BaKTHAA YilFOTHLI
uyJaraMil R KapwianKK: TYTalTHpuIa-

an (72- pacm)? R
686. Yu Qaszaan cHHXPOH TeHepiITop [‘O:i:] .
wurtaltranga:  a) CTaTop uyJrasJapu

0) CraTtop uyJraMHHHHE HKKH Koinjaau
epra yJaaHrauu Kaujaii anugaanaau?

687, Huma yuyn yu (pasinu CHHXPOH
remeparop uyJaramjapu: a) yudypuax; 72- pacw. G385, 690-
) 10ay3 yCyauaa yaaHn®d Mwiaérrapga - Macaranapra onun
cTaTop uyJramuiars KyuaaHuuw Qagar
HKknTa (asza opacuaa Oyarau? DyHua yiirOTHII 3aHXHDH
Gy3iamardal 3 ..

688. MuAyKTHB-3KTHB KApWHJIHKAH HCTEHMOJUHAAD-
HuHr (A, B, C) KyBBaT ko3(pdHuHeHTIADH KaHdail MYyHO-
cabaraa OVaaan? lllywzait ucerenmoaunsap OuJiaH nuia-
éTran CHHXPOH TICHEPATOPHHHI TAWIKH XapaKTepHCTHKACH
73- pacM, @ na KypcaTtuJrat.

689. CHHXPOH reHepaTop HCTELMOJUH.IAPra HILIASIITH,
Cunxpou reweparop 73- pacm, 0 jna TacBHpPJaHTaH poCT-
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73- pacm. a — 688- macaaaca onja, 6 — 689- vacanara omn

JawW XapakTepHCTHKAJla-
pura 3ra Oy.araiia, HH-
JAYKTHB-aKTHB  Kapuii-
amkan (A, B, C) ucresn-
MOJIYHJAAPHIHT K VBBaT
KOv(puuueHTIAPI KKaH-
naii mynocabdaria oyaa-
Eroni L. OHP
i Ig 690. 72- pacaaarn
CXEeMaHH Ky.aaal, CHHX-
74- pacy. 691, 728 macanaaapra .POH ABHraTeJHuHT aii-
OB JaHHIl Te3JHTHHII Tec-
Kapucdra  y3rapripHiu
MYMKHHMH? By cxeMmMauMHr nuwawl nNpHHIHORHIT TYIIYH-
THPHHT. -
691. 74- pacmza CHHXPOH 3JEKTP MAalIMHAHIHT CaaT
I0pUL XapakTepuctukacu £, = f([,) kypcaruarau, a) £

KOJIHK 3. 10. K. HHHT 13HKaBuil MaLHOCHHN TY WY HTHPHIT.
0) rucTepesnc XapakTepHCTHKACHHN TYUWYHTHPHHT.

:fx )\
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VIII BObB
Y3rAPMAC TOK 3JEKTP MALLUIHUHAJIAPU

29. §. Y3rAPMAC TOK FEHEPATOPIJIAPH

V3rapmac TOK renepaTopHHHHI 3. 10. K Kyiiuaaru ndgo-
Aajan aHuKJIaHaau:

N
E=L-n®d=c.no, (142)
OoyHna N — sikOpb 4yJFAMHHHUHT aKTHB YTKa3TH4Jap COHH;
@ — YYJFAMHHHT Ky(T napaajesn TapMOKJap COHH; p —

HKY(DT KyTOJAp COHH; 2 — SIKOPHHHT  ailJlaHHlLIap COHH,
aita Mmun; @ — Ourra KyTOHHHT MarHutaBuii oxumu BO;
€ p — TEHEPATOPHHUHT KOHCTPYKTHB MahjyMOT/IapHra OOFIHK
oyJran jouMuil koa(])clmunen'r

YiiFoTHw ycyaura Oorauy Oyamaran xoJaa yarapmac
TOK TFE@HepaTopH yuyH.

[Ceneparop KHcMmasaapuaaru Ky uJaHHL

U o E—" lnRﬂ;
(poiimaan (GepuiaérraH) KyBBAT
9JCKTPOMArHiITaBIil KYBBAT
P‘g. wo E]“.‘
reHepaTopHIHT (p
=7 1009 = 5, 100%,

Ooynnaa !H—mcoph TOKH, A; Ry;— sKOpb 3aHKAPHHUNT
kapwnauruy Osm; P, — reneparopra Oepuaaérran KyBsar,
Br; XP— fERIH ucpoguaap, B'r I — narpy3ka (éxku Taui-
KH 3aHKHp) TOKH, A.

i l“eucparopmpﬂn MyCTaKuJ1 Ba napajaJjes YiFOTHLJLA
SIKOPb 3aHXXHPHHHUHT KAPIIHJAHTH Ry YHHHT 4YyJaram.Japi
KapLWHJHTHra MOC KeJajaH, KeTMa-KeT Ba apaJaw  YiiFo-
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THWIAA 3CA. AKOPb YYJAFAMHHHMHT R, Kapuwwauri Ba YiiFo-
THLW YYJIFAMHHHHT Kapwnaury R {iHFHHAHCHTA MOC Ke-
RERU '

V3rapmac TOK reHepaTtop.JapHHHHI aCOCHII XapaKTepic-
Tkanapu: 7 = const Ba /,=0 aa caar wopunw XxXapakre-
pucrukacu E= f(/,); n = const Ba /, = const na (mycra-
K1 YilFOTHW yuyH), Ry = const (¥3-y3uaan yiiFoTHILAA)
rTawkKu Xxapaxkrepucrtuka U= f(/,;); U = const Ba n=const
Aa poctaaw xapaxkrtepuctukacu [y = (/).

Macaaaaap

692. -Arap T¥pT KyTO.aM ¥3rapmMac TOK reHepaTopiHHHT
axopu 1200 aita/Mue Tesauk OuJaH aiisaHaérran Oy.jca,
KYTOHHHr MarHuTtasuit okumu 10—2 BG6, sxkopb uyarasmu-
HHHT aKTHB YTKa3rny/jap COHHHMHI YHHHT Ky(]T napaJnen
TapMOKJap conura nucdari 500 Gy.aca, wy reinepaToOpHHHT
3. 10. K. HH aHHKJaHT.

693. Arap resepatop OMTTa KyTOMHMHI MArHUTABHIl
okumu 1,1-10—* B6, noumuit ko3pduuHeHTH 3ca c.=10
6y.aca, sxopu 900, 1200, 1600 aiia/mMun Tesuaukaa aiiiaH-
raiza reHepaTopHHHT 3. 10. K. HHII TOMHHT,

694. Slxopunur aitaaunm tesqaurn 1000 aiia/mun 6Va-
raiaa 3. 10. k. 120 B ra TeHr OyJMIUM 3KCHEpHMEHTAS
ycyana tonuaan. Marnurasuii ogum 10—* BO ra TeHr ¢

NOUMHITHH TOMHHT. . :
695. Cakkua Kyr16am V3rapmac TOK TCHEPATOPHHHHT
3. 10. K. 200 B ra Tenr. Arap KyTOHHHT MarHiTaBuii OKi-

M 1,6-10—2 Bg, -§=250 0y/ca, SAKOPHHHT  ail/IaHHIL

TE3.TUIH KaHaaii?

696. V3rapmac TOK reHepaTopuHHHT aflaaHul Te3J-
rHHu 1,5 mapra owupranaa 3. 10. k. 50 B ra oprau. Mar-
HUTaBHIl OKHM ¥3rapmaraHia 3. 10. K. HHHI JacTia0Ku
KHAMATHHH TOMHHT, '

697. AfinaHull Te3AMrHHN YJauyawja yarapmac TOK re-
HepaTopnaaH QoiifaaaHuil MyMKHHMH, SILHHU WY redepa-
TOpAaH Taxomerp chathaa oiigatanuil MyMKHHMH?

698. Arap axopuuur xapwuanrs 0,5 Om, HATPY3KAHHHT
Kapwsaurn 12 Owm G6¥aca, viirotnuw toxu 0,1 A oyJarauza
MYCTaKu/1 yAFOTHLIJIH TFe€HEPATOp KyuJaiHILIHH BA SIKOPb
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75- pacs. a—G98, 700- macamanapra oun, 6 — 701, 703, 704, 723- maca-
nanapra oma, 6 — 707- macanara ona, e — 713, 723- macananapra oHa

TOKHHH auukJaaHr (75- pacm, a). Macanann euuur yuyH
reHepaTopHuIIr CaJaT IOPHLWIHAArH HACANTALITHPHACAH Xa-
pakrepucruikanan ¢oiigaaanunr (76- pacm).

699. Arap ¢, =12, ®=2.10—% Bj, caar 1opHw Kyu-
adaunwu 100 B 6¥aca, mycrakua yiFOTHIIIN Y3rapMac TOK
reHepaTopu POTOPHHHHT AaHJaHHLI TE3JHTIPHH XHCOOJaHT.

700. Kyiimnarn X0a/4ap yuyH OJIIHHrH Macajara xa-
BoO Oepuur: kyuaannw 100 B, narpysaka KapwHJaHru
=20 Om, R,=1 Own (75- pacm, a ra Kapaur).

701. Arap reuneparop Kucmasapuaarn kyuaaunw 100 B,
YAFOTHW 3aiXKupHHHHT Kapwuaurn 20 Om Gyaca, napaa-
JeJs YiFOTHUJIH reHepaTOPHHHr YHFOTHIN TOKHHII TOMHHE
(75- pacm, 0).

702. Arap narpyska Ttoxu 180 A Gy.ca, oaauuru Ma-
casa wapriapuaad (oinasannd AKOpb TOKHHH aHHKJAHT.

703. I'lapaases yiiFOTHIU/IH reHepaTopaa YilFOTHUI TOKH
6 A ra reur. Arap yitFoTHW yyJFaMUHHHT Kapwuaura 10
OwM, poctaawr peoctaTHHHHT Kapuwinaurd 30 Osm 3KaHAHTH
Mabaysm Oyaca (75-pacm, 0 ra kapanr), reHepaTop KHC-
MaJapujaari Ky4JaHHIIHH TOMHHF,

9—160 129
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704, lNapaasesn yHFOTHW.IH TreHEpPaTOPHHHI POCTJaL
peocTaTH KapLHJAHTHHH OIUHPHLI, SBHII Ry, HIL OWIHPHLU:
a) yiFOTHII TOKHMra; 6) SKOPb TOKHra (HArpyska A0nMIii
6yJsranjaa) Kavaail TabcHp KHAaLn? ;

705. a) sikOpb TOKH Ba Harpy3ka TOKH, O) SIKOph TOKH
Ba Harpy3ka xamjaa yHFOTHLI TOKJapl {iHFHHANCH §pTa-
CHIArH TeHrJHK YPHHJIH OYJAHIIH Y4YH TeHepaTtop Kanaail
YHFOTHII ycCyJHra sra Oyanumiu Kepak?

706. £=300 B, R,=0,0 Om 1na reneparop skopu-
HuHr Tokn 40 A nan OWMACAHTH Yyuyl HArpy3ka Kapuuh-

JIHIH  KaTtTaJqanrd  Kawdjaii

E8 Oy/aHIIK Kepak?
ggk 707. Arap sKoOpbL TOKH
80 50 A, marpyskauuur xap-
wnaury aca 4,5 Oz Gy.aca,
apasaul yilFoTuiuJH remie-
21 02 03 0,."1 * paTO}?Ii]II-II"‘%E).. 10. K. 2530 _B
JlaH Kax OyJaMmacanrs yuyn
Ig, A (75- pacm, a) skOpb Kap-
76- pacu. 698, 725, 726- mucu- WHJIATH Kanya OyJaHni

Janapra onxg AN HKJIAHT.
708. Sikopunur aiiaa-
HHII Te3JHrH OpTranjia YHKHIWIATH KYYJaHHL MYCTaKILI
YAFOTHWH TeHepaToOpAa Te3 OpTaauMiu ¢k Y3-¥3nian
YAFOTHIIAH TeHepaTopaaMii?

709. Arap reHepaTop AKOPHHHHT KaplilJHCH KaM GY.-
Ca, KeTMa-keT Ba napaJaJgeJq YiFOTHILJH TeneparopJaap/ia
aiJlaHHWAAp COHH GHP XM OY/HO, HArPy3Ka KapLUHIHT HHI
y3rapTupranaa YMKHIIZArH KyuJaHpw Kadjaail ysrapaian?

710. Arap £=200 B, axopb toku 10, 20, 50 A, sixopb
3aHKHDPHHNHT Kapwuaurk 1,5 Om Gyaca, V3rapwac TOK
reHepaTopH KHCMaJapuiaaru KyyJaaHuiunm Tonusr, R, Ba K,
Kanzaait mMyHocabataapaa OyJranja reHepatop KucmaJja-
puaarn kyuaaunnw xarraaurd 0,1; 0,5; 0,8 E oy.aann?

711. Arap Ry=1 OwM, aKOPL 3aHXKHPHHHHT KYyUYJaHHLIH
4 B Gyaca, apanaw yi{iFOTHIIIN TreHepaTop SKOPH TOKH-
HHHT Harpyska KapwH/juriara GOFAHKJANK rpapuruki, sabHil
lq=1(R,) nn scaur.¥Y3srapuw ananasonn R, nn0—>50 Owm
neb OJIHHT. _

712. Harpy3ka gapuinaurunu 2 mapta owmpraiijia, Ker-
Ma-KeT YHFOTHIIJIH Y3rapMac TOK FEeHepaTOpH SIKOPHHHIT
Tokd 10 A ra kamaiian. Arap R,= 0,05 R, 6V.ca, /, HHHT
JAacCTAa0KH KAaTTaJAHTHHH TOMMHT.
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718. J\I‘ﬁp ‘Q:‘__”_——“} O, R,""l =05 Own 65;'.'1C"8, 1000
Qi MIT T3 K OHJIal ailianacTran KeTMa-KeT YHFOTHUI-
a1 repeparopra VJaHran (75- pacwm, 1) Rl_!= 150 Owm it
Harpy3Kd Kapuiiiars Ky uaani sampaii? Marunnrasnii
oxn karraanrn 2-10—* Bo, ¢ =8,

714 (92- macada wapraapian Goitiasanid, napaaae.
VITFOTIHINGIN TCHCPATOP KHCMEIAPIAArs Ky UaaiiHi f“,!'”‘;'
qanr. Roa==100 Oz, R, =1 Oxn (narpyaka yau0 Kyhni-
rat).

%15. 714 pa 6Y2-macanaaap waptaapiaan goiinaadnns,
reuepatopra R,=10 Oz yJaaHrania yHHHT KHCM3JAapHAdarH
Kvusgannu sagua OVINIHHE NIICOO1aHT,

" 716. Arap [ =130; /,=3A, /,=80 A 6yaca, napaa-
Jea vilroTiina reneparop  sKOpH 3pHWwailras  oiinanvi
ENBBATHI TONMHIL,

717. Feneparopunur ¢oitgam xyssatn 5 kBr, akope
uvaramiarn kvseat ucpogu 100 Br. Arap 3. 10. k. 150 B
OV.ICa, SIKOPb TOKH Kamluara teur?

718. Aprymenti 0\:11_11}[ 1 raua ananasonna yarapaum-
raii NO.1 yuyH -ri:f(lf,jt) OoFaaunul rpa)uMrHHyu siCamr.

719. Arap reuneparop xKucmasapuaars kyuaannm 150 B
Oyv.ca, narpyska Tokit 50 A Oyaran apaaaw  yiiFOTHIU H
repeparopuunr (poiigan KVBBaTHHIT TOIHHT,

720. Arap sikopb TOki 22 A, redepatopHHuHr GpoHaaan
kyesatn 10 kBT, sanexrponarunTasuit xyssatn 10,5 A Oya-
ca, AKOPHHUHT KapIUILIHry Kanjail 6yaaan?

721. Huma yuyn y3rapyBuan TOK reHEPaTOPHHHHI CTa-
TOPH aJOXHJA VAT JHCTAapAan iinrnaanm, ysrapMac Tok
relepaTopuHHHHr CTaTopi 3ca maccusB nyjaat (€xu uysH)
KyiiMajan KuJaHHaw? ,

722, Tlapaaaea VIirOTnwan y3rapmac TOK reHepaTtopm
MATHHTCH3JAHTanuHy €KH yTa Maruntaauraguayn (€éxku Gow-
Ka fiynajauinga MarguTaanranuiin) sausaait 6earnaapra sa-
pad aHuKJaal MYMKHH? oz

723. Arap xerma-ker yiiFoTHw.an (75- pacum, 2) €kn
napaJiesa yiirornuwag (75- pacm, ¢) yarapmac TOK resepa-.
TOpHra Harpyska y.1anmaca, y HIITa TYWaauMH?

724. Arap V3rapmac TOK rcHeparopiria xeu Kauiai
Oy3yKJAMKIAp TOMIJIMACA, CaJT I10pPHILAA Ba Harpyskana,
reHepatop/a KyuJaHdw loKopu Oyaumwmnra caGad HUMA?

725. Arap ailnaniw Te3JHrH OpTca., MYCTaKua YIiiFo:
THULIH TCHEPATOP CaAT I0PHUIHHHHT MJLEa/IauITH pHATAH
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XapakTepucTHKacH Kauaaii yarapuwunn rpaduxaa (76-pacu-
ra KapaHr) KypCaTHHT.

726. Huma yuyn caar 0puwr xapakTepHCTHKacHra Ka-
pad (76- pacmra Kapaur) renepaTOPHHHT MarHMTaBuil TY-
[IHHTAHIHK JapaxacH Xakiaa GHKp 0pUTHLI MYMKHH?

727. Cratop MaTepHaJHHHUHT KaH/Jail XxoccaaapHra xkypa
VHAA KOJAHK Marnutuam Oyaanu?

728. Arap KyTt0.sap MAaruHT CHHIAHPYBYAHJHCH KaTra
GVairaH Martepuasanau rtafiép.aanca, cajar I0pHUl XapakTepHc-
THKaCHHHHT rpaduru Kauaaii yarapaau (74- pacm)?

UJ} 'UP

.'rg ]’q
q 0
77- pacv. a — 729- wmacanara onn, 6 —
731- macaaara oun

729. Poctaaw peocratu kapuwuaunru (75- pacsm, 6 ra
KapaHr) OWHPHATAH/AA napajjen YHFOTHWJH reHepaTop-
HHHT TalWlKH XapakTepHCTHKAcH Kavaait ysrapaau (77-
pacm, a)?

- 730. Huma yuyd Harpyska OpPTTHpHAraHna, apaJaltu
YIIFOTHIWIY CeHepaTOPHUNT TAWIKH XapaKTepPHCTHKACH na-
paanes yHFOTHUIAH TEHEPATOPHHKHra KaparaHniaa IoKopH
Holtnawrau 6ynaau?

731. Arap reHepaTOpHUHI TalIKH XapaKTePHCTHKACH
77-pacm, 6 na TacBMpPJAHraH KYpHHHwra sra 6y.ica, apa-
Jam YHAFOTHWAN TeHEPATOPHHUHI mnapaaiesn Ba KeTMa-KeT
YHFOTHIL ‘uy/JFaMJapH KaH/Aail Tap3ia yJaHraH?

30- §. ¥3rAPMAC TOK JOBUTATEJJAPH
,ElBHf‘_aTe.rlb aﬁnaliaéTraH:La SIKOPb UYyJAFAMHALA MHAYK-
LuAaaHaAUraH 3. 10. (142) ndonanan anuxaanamu.
Y#AroTHW qynra\mmmr YJA3HHII yCyJaH KaHpait 6yaH-
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Hra Kapamafi yarapmac TOK }l,BliFaTEJIII yuyH KyHHaa-
FHJAApHH €3HII MYMKHH!
JABHTaTeJb KHCMaJapHjiarH KyBBaT

U= E+ ILRy;
asurareara Gepu/aaérraH KyBBaT
P, = UL.
DJeKTPOMAarHHTaBHi KyBBar
P =El,

3K

JABHIATEJHHHT qJ K.
— 3P
=45 100,0 =—7

P

Oyuna [, — ABHraTe b IKOPHHUHT TOKH; / — ABHFaTE/b TOKH;
R,—s5KOpb Uy JFAMHHHHT KaplHAHTH; Py— ABHTATE b BaJH~
narn doinaan Kyssat; X.P—ucpodaap HIFHHAHCH.

JlBHrate/HHHT ailJIaHTHPYBUH (3Jlei<'rpomarnm'amm) MO~
MEHTH xymw.amua aHHl{J'IaHEl,D.}I

M =2§ [“ ©,, = cyly®,|H. M,

.1009%, (144)

OyHna ¢, — ABHCATeJHHHT KOHCTPYKTHB MatJyMOTJapHra
0OFJHK OyJaran AOHMHA KO3(dHuuHeHT;
®_, — marHuTaBuit okun, BO.

b’srapmac TOK JABHIaTEJJIAPMHHHT ACOCHH XapaKTEepHC-
THKACH KyiiuparuJap:
[,=—const Ba U=const na nww M, n, I, 7q=I (P,);
U = const Ba /,=const ga mexauukasuii 2 = (M

Y3rapmac TOK ABHraTte/JapHilll TOPMO3JAWIHHHT YyuTa
yCYJIH MaBXYI:

1) peKynepars (sneprusinu - TapMOKKa Kau‘rap}im)
2) auHamuKaBuil; 3) Kdpama-xapuwm yJjauw. :

Macananap

732. Feuepa*rop.rrap Ba JIBUraTeIAPHUHT I{)’UJH\I‘]& KyTO-
JAPHHHHT KYTOJaHTaHJIHTH KaHail anuKaaHaan?
733. Arap asuraresunnr aitnaunm tesaurn 1000 aiia)

MHH na maraurasuii okum 1,8-10—2? B6 nan owmaca, ¢;=9Y

ﬁynca, y3rapmac TOK JBHTraTeJH SIKOpHIa _mmyhuumana-
JIHraH 2. 10. K. HH TONHHT.
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734. Ysr‘apmac ToK aurarean 1200 aiin/MHH Te3AHK
Ouaau aifiianan, KyrOHHHTr maruurtasuit oxusmu 10— Bo.
Arap AKOPb YYyJFAMH aKTHB YTKa3rHu. 1ap COHHHHMHT YHIHT
PR ydT napaasnea TapMOKJaap COHHra nncoarn 450 ra Tenr
-Oy.aca, asurareana Heuta xKyTd Oop? lsuraresnuur 3. 1o.
k. 360 B.

735. Y3rapmac TOX JABHraTeAHHIHT ail1aiuil Te3.IHrH
1,5 mapra oprranjaa 3. 10. x. 60 B ra xynaiian, Marunra-
BHH OKMMHM y3arapmaiian aed xuco6.sad, 3. 10. K. HHHT JAacT-
Ja0KH KHAMATHHH aAHHKJAHT.

736. Arap asurareara OGepuaaértran kyuwtannum 220 B,
YVIiFOTHII 4yaFaMHHHHT Kaplinauryu aca 50 Om 6y.aca, yiiro-
THUI TOKH 2 A JaH OWIMAcC/JAHrH Y4yH mnapaajaes yilFoTHli-
Mu- ABHratesHuHr- - (78-pacm, @) PpoCT.1all pPeoCTaTHHHHE
l..apum:mm Rpoc. Kannait Oy uwu Kepax?

737. ‘Kerma-keT Yy{iFOTHIWIAH ABHrare.1ra Oepujaérran
®yuaanwur (78- pacm, 6) 220 B M Tamwkua kuaaam. Arap
SIKOPb  TOK#: 25 A Gy.qca OepuaaéTrad KyBBaT KaHuara
TeHT?

738. Arap yurorum YyAFAMHHHHT Kapunaury Ry.,=80
Owm 6yaca,. onaunru Maca1awu napaJse. yitFoT L J1BH-
rare1o y4YyH C'IMHT.

b +T?_ +i i?— +Lz ;is—

78- pacm. @ — 736, 738, 741, 754- macanaaapra oua, ¢ — 737- Macaaara
ou1, 8— 742, 751- macananapra oun
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739. 220 B .t KyUJanHUl TapMOFHTa yJaHran Kerua-
KeT yiirorimuat ABirareab xaniait ¢. u. k. OuIaH Huw-
aAaiian? Ilpuratear paamtarn ¢oitiaan gyssatr 4,2 kBr,
aKkopb Tokd 24,5 A aan ourvaii. ;

740. Kerwa-xer vitrortnurnt asurateas 120 B kyuaa-
HIULI Mandara voiasran, Arap 3aiKHPHHHT YMYMHI Kap-
unaari 29 Owm Oy.aca, jasHraredb Kadjai MakCHMaa KyB-
Barra sra?

741, llapartea yiiFOTHILAY JIBHrATEeHH 78- pacy, @ naru
CxeMa OVifiya Kalaai nura Ty WHPHAHIWHHE TY W YHTHPHHT.
Pocraawm er Ba IMUra TyWwWHpHLW l?,, peocraT/iapH KHJ-
FHYI IOPTH3HG I000pPHIT OJAHAAH TYFPH YPHATHATAHMH?

742, Apatawr yitFoTHw.au aBurareana (78- pacm, 8)
uyJaramaap  uyuaail yJIaHraske, yJgap XOCHA KuJaauraH
OKHMJAAp Kapama-gapiuu fiyHaaraw. DBynaa aBurarejgHHHT
aliianuul Te3 MrH HOMHNAT Ky'w.JIaHHuila HOMUHAL aitia-
HHLW  Te3rira nicoa- :

TaN Kanmaii? g @

743. Arap peocrar
AMATHUN  4) 0Kopura
(79- pac™, @); ©) nactra
(79- pacm, 0) cypwu.ica,
y3rapMmac TOK ABHTaTe il
SAKOPHITHHT Oapkapop

iuj

TOKH Kaujaail varapajamn? - !
leuraresn BATH AATH > 5
MOMCHTHH Y3rapuac 1ed a

xncot.aanr T4- pacu. Td3-macaaara ouxn

744. Y_}I‘ap\lat_ TOK
JIBHTATEAAAPH KYITIL Laru MabayMoOTAapra ra: P,m-— 50 kBT;
U= 220 B: 1,,4,=200 A. Arap nwra TyunpHul paKTi-
ja sikoph Toki 2,3 /5, ra TCUr Oy.aca, sikopb Kap i HAHTIHIH
BA HUITA TYUIPHIL PEOCTATH KaPUIHINTHHIIT TOMHHT.

745. Arap puIra TYWHpHL PEOCTATHHHHE Hr KaTTa
Kapuwiaicn 5 Owm Ba tapyox Kyuwaanuwsd 120 B 6yaranna
Hira Tywupiur Momentiia Tok 20 A G6¥.1ca, napa.aen
YIFOTHULTT JIBUTFATCAL SIKOPHIHHT KapUULANTI Hwra Ty-
LIHPHUT MOMCHTILLA KaHTa OY LN TOMHHT.

746. Arap muira TYWHpPHUL TOKH SIKOPHIHT  XHCoO.1aH-
ran tokijan 2 smapra ki, R,-=1 Owm 0Oy.aca, napaaaen
YilFOTHULII ABUrATEe b AKOPH YUyl HUWra TYpuur kap-
wianrun rormudr, Jlsurareanr 180 B kyuaanimwra my.a-
asaanrau. Slkopn Tokn 15 A.
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747. OnauHrH Macaja wapT/iapira Kypa Hura TyLuii-
pH peocTtaTH OYTYHJai YHKApHJAraHAary HiUra TyLUHpPHLUI
TOKHHH AHHKJAHT.

748. Arap yAFOTHW 4yJFAMH HIUra TYLIHPHLI PeocTa-
THAAH KefiHH yJaHca, napajajaes YHFOTHIWAH yarapmac TOK
JABHTATEJHHH HIIJIATHO I000PHII MYMKHHMH?

749. 80- pacM, a na napaaaea YiltFOTHLIH Y3rapmac
TOK ABHrare/JuHuHr n=J (M) OGoraanuu rpaduri Oepu.i-
rad. Jlpuratear A, B Ba C HyKTajapra MOC KeJramn pe-
XHMJapAa HW.Jaraija sikopb YyJAFaMMAaru TokJap kataii
MyHocabaraa Oysaau?

750. 80- pacm, 6 pa mnapaasnea yHFOTHLIH Y3rapmac
TOK JABUraTeJHHHHr GoFaaHuwsapu 2 = f(l;) Oepuaraun,
flkopb Toku OHp xua Gyarawana A, B Ba C HyKraaapra
MOC KeJYBYH Ppe)XMMJapra JABHraTe b 3pHIIAAHraH MO-
MeHT/ap Kaunaii MyHocabatpa Oy.Jaaau?

751. KeTma-KeT yiiFOTHLIJIH ABHIaTEJHHHT MeXaHHKaBHil
xapaktepHcTHKacura Kapa6 (80-pacm, 6), HumMa yuyn Oy
JABHraresanap (KyBBaTH yHuYa katra Oy, MaraH JABHraTe.11ap)
(hakaT Harpy3ka oCTHAa HWITA TYLWHPHIHLIHHH TYLYHTH-
PHHr.

752. DaekTpoABHraTe b HIIMAETraH BaKTAA YHHHT ail.1a-
HHII TE3JIMTHHH MIUra TYWHPHII peocTaTH OHJAH POCT.Jaaul
MYMKHHMH?

753. Huma yuyyH TabMHHJIAW MaubGaH KyTOAHJHTHHIHT
yarapuwmn napaanesn yiiFOTHIIAM Y3rapmMac TOK JABHraTe-
JHHUHT peBepC/JaHHIHra 0410 keamaiian?

754. JIuHaMHK TOPMO3J3LIHH amaJjara OWHPHII MYMKHH
O6YACHH YuyH mnapaJJne] Ba apaJjauml yHFOTHLIJH JABHTaTe. -

\_ - r o Ik 5
"-—-—-_.___au\ 4 \
l-._._________‘_- 8
c ~
[
M I
a ) g

80- pacm. a — 749- macanara ona, 6 — 750- macanara ounm, 8 — 731-
Macanaata Omfg
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Jap cxemacura (78- pacMm, a, 8)
siHa KaHuAail 3JeMeHTaap KYIuHL
KepaK/IMTHHH KYPCATHHT.

755. Arap SIKOpHMHT aiJaHuLI
Te3urH (TawkKH KydJaap TabCHPH-
Aa) njpeas caar lopuuwaarn aiiaa-
HHLI TE3JHTHAAaH KaTtTta OYJaHO KoJ-
ca, napaJJueJ YFOTHWJH JABHra-
Te. b Kanjiai pexumaa Hiaaign?

756. Kyinaaru udoaa napaasen
VIIFOTHILJIN JIBHFATeJIHHHT KaHaail
TOPMO3Jalll YCYJIHra MOC KeJajH:

[ __U+E
2R F R

[
IR

A

=
(]

Rropm

O

81- pacm.

757"

Mmacajaara oni

757. Kerma-keT YHWFOTHILJAH ABHraTe/HH JHHAMHK TOP-
Mo3gaw yuyn 81- pacmaa TacBHpJaHraH cxema Ky/aaaui-
gaau. Ly cxeMauHHr HIUaW MPHHUMOHHH TYLUYHTHPHHT.

758. DJeKTpPOMEeXaHHKaBHil IOpHTMaJZap Y4yH Kauuaii
NOJaapaa: a) napaaaes yHFOTHWAM; O) KeTMa-kKeT YiiFo-
THILJH; B) apaJauwl yi{iFOTHWH ABHrateaaapaax ¢oiijlaia-

HHW MaxKcaara MyBoduyg 6yaanu?



IX BObB
CAHOAT 3JIEKTPOHHUKACH ACOCJIAPU

31- §. 2JIEKTPOH ACBOBIJIAP

Moaaa CHPTHAAH 3JAEKTPOHJAPHHHI YWKHLI XO0/HCACH
IMHCCHAl Ae6 lopHTHAaAH, Oy XOAHCAHH KaHAaaill Tap3za
coanp O6yauuminura Kapad TepMO3JEKTPOH 3Muccusi, (HoTo-
2JIEKTPOH 3MHCCHA Ba 3/JIEKTPOCTATHK 3MHCCHA Oy.Jaad.

KH3AHpHAraH CHPTHUHT OGHPJAMK 103WAAH YKKAETraH
SMHCCHA TOKHHHHT 3HYJHCH TeMneparypara GOFJHK:

BS

j=#kT2 T [A/M?], (145)
‘6yHaa k, Ba B, — noumuit kaTtranukjap.

VIKKH 3/IeKTPOAIH JaMnd— [JHOA 3HT OJAAMI 3IJEKTPOH
ac606aup. [HOAHHHT acocHil CTATHK XapaKTepPHCTHKACH
BOJIbT-aMIepP XapaKTepuCTHKAa OYaHO, YHH aHOJ XapakTre-
pHCTHKA AC€AMII Kaldys KuJauHraH, [lhom napamerp.iapu
Kyfiuaarn udoaanaH -aHUKAaHAIH:

1 AU,

R = 5= (146)
6ynna AU, Ba A/, — aHOA KyuJaHHWl Ba TOKHHHHT Yy3ra-
puliM; Ry—uukn Kapuwnauk, Om; S;—BoabT-aMnep xapak-
TepPUCTHKA 3rpHauru, A/B.

Yu 3/MeKTPOAIH JaMna —TPHOAHUHT aHOM TOKH KaTTa-
JIHTH @HOJA KYYJaHHLUH KaTTaJAdry KaHjail aHukJaauca, Typ
KYUY/IaHHLI KaTTaJurd Xau wyHaait anugaanaau. Lywunr
YUYH JaMna HIIHHH HKKH CTaTHK XapakTepPHCTHKA: aHOJ
I, = f(U,) Ba anon-typ I, = f(U,) xapakrepucruxa GuaaH
6aéH yusauHaan. Tpuoa xapaxTepucTHKaslapn yuyH R; Ba
S, mapameTpsapaaH TalwKapH Ba AiHA KYIHAATH KK napa-
METp KHPHTHJIAIH:

[,=const na &, = —ig"; "
. Al » | (147)
U,=const na s, =—=
a - Hl Aug|




Oyuaa k, — CTATHK Kyuaiitnpuin  Ko3pduuucHtH Gyauo,
TYPHHHT nOTenunan oprriupmack AU, anoaHunr noteHiian
oprrupmack AU, ra kaparanjia anoji TOKHTAa Heua wmapTta
KYUJanpeK TaLCHP KITHIWHHE KYpcaTau; S,—aHoa-Typ Xa-
pakrepuctnka srpuwanri, A/B. s, R, Ba £ _napamerpaap
ypracuaa Kyiiujiarn GOFJaHMII MapBKya:

S;‘R; = k:l‘_ (148)

DAeKTPOH cxemaaapia Ttpuojaap Ouaan OUp Karopiaa

TVPT Ba O€ul 3JCKTPO/AJIH JaMmnanap (TeTpoiaJap Ba neH-

ToAnap) keur xVaaauaau. Yaap k, s, R; Ba §; nmapa-
mMerpaap OuaaH XapakTepJaHain:

Macaaanap

759. Arap k,=10—" A/(rpaa®-mm?) oOyaca, 300, 350,
400 K remneparypaaaprava KH3AMPHAraH CHPTHUHT GOHp-
JHK [03HA8H YHKKAH 3MHCCHSI TOKH 3HYJHTHHH TOMNHHT;

" B,=3500 K.

760. &k, — 10—°A/rpaa®*-mMM?) Gyaca, 300 400 K rem-
nepatypanap auanasonuna j= f(T) Ooraaumnmr rpauruHu
sicaur: By, = 3500 K. Tewmneparypaaap uutepsaanuu 20 K
Kuand tanaaur. T—0 Ba T - oo1a TEPMOIICKTPOH 3MHCCHSA
TOKHHHHT 3HYJHTH HHMAra TeHr? _

761%. 400 K aa j=10 A/m? 500 K aa ] =3-10° A/m?
3KAHJAHTH IKCHEepHMEHTan ycya OuaaH aHHKJaHAl. R, Ba
B, xo3@duHuneHTAapHI TOMHNT.

762. Bup cxemara GeBocHTa uyraaHMa KaToOJAJIH Jamna,
HKKHHYH cxemara 3ca OMJBOCHTA uYyFJAaHMa KaTOAJM JaMm-
na yaanrad. YUyraauma xysBatH P . Ba anoA KyuJaHHIL-
aapu U, Gup xua Gyaranjga kaiiCH X0//1a aHOX TOKH KaT-
Ta Oysnanu? ) ’

763. Anoana manduii Kyuaauuw karra-Oyarasjia amnoi-
na TeckapH TOK OYJHIWHHH TYWYHTHPHIT.

764. Arap: 1) AU,=10 B Ba A/,=20 mMA; 2) R;=500 Onm
6y.ca, AHOJHHHT BOJLT-aMNep XapakTepPHCTHKACH 3TpH
YH3HFHHII AHHKJAHT,

765. Jlamnanuur uyraaunw kyuaannunt 6 B, aamnanunr
Tvitnnmm ok 0,5 A, Arap 3amxupaard TOK 3MHCCHSA
TOKHAall 2 MapTa knuHK Oy.ca, 6e BOCHTA KH3/(HPHIL KaTO/u-
HHHT YYFIaHHL 3a1DKHPH Kapwuwaurd R, Hu XHCOOJAHT.

—
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1 1 - —

O 20 40 6080 100U, B
a 5

82- pacm. a — 766- macanara ong, 6 — 768-macanara onn

766. 82-pacMm, @ jaa 3JeKTPOBaKyyM JHOAHHMHT 3KCe-
pHMEHTaJ] aHOA XapaKTepHCTHKAacH Kypcartuaran. A, B
Ba C nyKTaaapra MOC KeJraH pexHm/J1a HYKH KapLIHAHKHII
Ba JIAMNAHUHT 3TPHJIMK XaPaKTEPHCTHKACHHH TOTMHHT.

767. Arap kyusaandwHnn 10 pan 20 B raua owwuprania
Tok 40 MA ra yarapca, kyuaannwxu 20 nan 30 B raua
ownpranaa 20 MA ra y3arapca, AHOAHUHI S; BOJbT-aMmnep
XapaKTepHCTHKACH 3rpHJNrH KaHAail y3rapaau?

768. 82- pacM, 6 2@ AMOAHH YJALIHHHL 3HT ONAHMH CXxe-
Macu kypcaruarad. £,=120 B. 82- pacm, @ na keatupi.i-
raH aHoj Xxapakrtepucrukara acocaH R, =12; 6 Ba 4 kOum
Jla aHOJ KYYJAaHHIIHHH Ba JaMna TOKHHH aHMKJAHT.

769. Jlamnara 10 MA tokaa 500 B kyuaamnor gyiiima-
rad. TYFpH KH3OHPHIU KATOAMHHHL TADMHHJIALL 3aHXKHPI-
ra U-«yr-=6 B au mau6a yaadrad. R, =10 Om. Xap ce-
KyHAZa aHoOJ Ba KaToAAaH KaHHail MHKJAOPAA HCCHK.IIK
axpaJjaamu?

770. KeHoTpoHHHHT aHoA Kyuaanuwn 60 B 6yaranna,
avopa toku 120 MA ra TeHr. Arap Mana wy yuacTkaiaa
4HOJA XapaKkTepucTiHkacH 3arpuaurn 5 MA/B Hu Tamxkua
Kujaca, anoj kyuaaHuwu 80 B Gyaranga aHoj TOKHHIHD
KHiiMaTH KaHaail OYAMIIHHH AaHHKJAHT.

771. U,=100 B 6yaranga 6up sipHM JAaBpJaH TYFpH.Ja-
rHu Harpyaka 3auxmupuaars Tok 10 MA ra teur. Arap
auoara pyxcar atwaraH Tok 20 MA Ba R;=0,5 kOM 06y.1-
Ca, Harpy3kara napaJaea KWaHO KaHjaail MHHUMAaJ Kapuii-
JHK yJauml MYMKHH?
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772. Arap pyxcat 3aruarad Tok 0,1 A, TabMunaaw Mau-
Dannan cxema ncrebmoa kuaaérran kyssat 10 Br ra Tenr
6yaca, R; =50 Osm Oy/aran 3,eKTpPOBaKyyM Jlammna Harpyas-
KaCHHHHI MHHHIMAJ KAPWHJINTHHH AHHKJAHT.

773. U, xyunannuw puwopacura 6orank xoaaa U, kyu-
JaHuw agoumui Oyaranaa tpuomnaru [, Toxk Kawaan yara-
paau? '

774. Kyiimnarnaap Gepuaran: 1) AU,=20 B Ba AUg=
=1 B; 2) 5s,=10 MA/B Ba §;=2 mMA/B; 3) R;=1 kOu;
Al,=2 MA Ba AU,=1 B. TpHOAHHHT Ky4aHTHpPHII KO3(-
(pruneHTn uumara TeHr? '

775. 83- pacm, a, 0, na 3JeKTPOBAKYYM TPHOAHHHT
aHOL-TYP Ba aHO/ XapaKTepHCTHKaJapH (3KCMepHMeHTa.)
Kypcaruaran. JlaMnaHuHr HYKH KapLHJIHCHHH, aHOX Ba
aHo1-TYp XapakTepHCTHKaAapH arpuadkaapuin A, Bea C
HYKTaJapra MoC KeJyBuYH PexXHMJapAa JIaMNaHHHT Kyyaii-
TuUpHu KO3(P(PHUHEHTHHH TOIMHHT.

776. Arap Typ kyuaauuwu 1 B ra ysrapramga aHox
TokH 20 MA ra, awon kyunaamunw 3ca 20 B ra y3srapuwu
J1031M Gy.sica, TPHOAHMHT £, Ba R; KaTTAa/IMKAapH KaHAai

Oy HIuM Kepak?

777. Arap pyxcart 3Tuarad auoja kyusaHuw 150 B 6ya-
ca, kupuw kyyaauuuwn 0,5 B ra y3rapranpa aHon kyu-
aannw 100 nau 140 B raya oprca, TPHOAHHHT MaKCHMAaJ
Ky4yailTHpHIL KOI(PMHUHEHTHHH AHHKJ/JAHT,

778. Tpuoanuur kKupuw xapwuanrn 1 MOwm, Kupuuw
curdaam U =15 B OGyaranga typ kyunsanuwn 5 B npau
KaMm OYy/aMacaHry yuyH CO3Jall BaKTHAA YHra KeTMma-Ker
Kuanb Kauaail MakCIMasa KaplWHAHK yJaal MyYMKHH?

=
a{lﬂ{ (508 1@ . 0 428 +Eq
12 1058 6| .jfffs
st Ry
708 |
3t & R xop
z| 9
1L
1 A + . : ' { b
~8-6-4-2 0 2 4 U8 50 100 15000,3’5 2
a o 8

83- pacm. a,6— 775, 779- macanarapra oug, 8 —789- Mmacanara oun
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779. Anon xapakrepucrtHkaiapaan Qoiijaaanno (83-
pacMm, 0) aHox Kyuwaawumn 50 Ba 120 B G¥.aranaa tpuoi-
HHHI aHOA-TYP XapaKkTepHCTHKAJAapHiH SICAHT,

780.% 83- pacMm, 6 1@ TPHOAHN Yy.JalWH#HT 3HT  OUIH{
cxemacH kypcarnarau. £,= 180 B, £, ,-=— 3 B. 83- pacu
@, 6 1a KeATHPHJAraH auo/-Typ Ba aHoJ XapaKTepucrika-
Aapra kypa aamnasunr R, =30 xOum, Ry, =0,5 kOn 1a
aHOA TOKHHH, TYP Ba aHOJA Ky4.TaHHWHHH AHHKJIAHT.

781. s,— 10 MA/B Ba R;=10 kOM na TPHOAHHHT KYy-
yaiTHpHW KO3(MHUHEHTH HMMaAra TeHr?

782. Arap OHpPOp TOKAA MEHTOA AHOAHAATH KyuJaHHLI
100 B ra ysrapca, neHTOAHHHr OOWIKAPHJIYBYH TVpHia
KYUJAHHIIHHHT Y3rapHul KaTTaJauTHHH XHCOOJIaHT. .fe!_k——-:'ZU,
50, 100.

783. Tlentonuuur 84- pacm, @, G 1a KeaTHPHJATaH aHol-
TYP Ba aHOA XapaKTEePHCTHKAJapHra Kypa HUKH KapluH-
JHKHH, QHOA-TYP Ba aHOJ XapaKTEePHCTHKAIAP 3ITPHJMTHIH,
A, B Ba C nygraaapra TYFPH KeJras pe:kuMJIapia Janm-
NAHUHT Ky4dailTHPHII KO3(p(PHUHEHTHHH TOIMHHT.

784 Amnoja xapaxrepucrikaJgapuian (oiinasanus (84-
pacMm, 0), nenroanuur 50 Ba 250 B kyuaanuwiiaa anon-
TYP XapakTepuCTHKAJApHHH SICAHT.

785%. 84-pacm, 6 ja nNeHTOAHM YJAALWIHHHT 3HT  OJULHI
cxemacu xearupuarad. £,=300 B; £,=—=—4 B. by sawm-
NaHHHT AHOA-TYP Ba aHOJ XapakTepucrukaaapu 84- pacu,
a Ba 6 pa xeatupuaran. R, =2 kOum; Ry, =0,1 kOwn Ja
JAMNAHHHI  @HOA TOKHHM, OOIIKADYBUIl KYy4JaHHILHHH
aHHKJIAHT, :

[l . 3 i | —

. Vg8 J 4080 120 160200240 1),.8
a I J -8

84- pacum. a, 6 — 783, 784-macananapra oua, ¢ — 785- Macasara onxu
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786. Daexrpon acdodaapuunr 82, 83, 84- pacmaa Ke.a-
THPHJTAH AHOJL XapaKTepHCTHKAJIapHUaH (poiinanaund, y3-
rapmac Ba y3rapysuaH TOK YUYYH A nyxrara MOC KeJara
pezkiMaapa JaMIaHHHr HUKH KapwiaHrHHH TOMHHT.

787. Ocupatorpad skpanuia 3J€KTPOH acOOOJAPHMHT
aHoOJl Ba alo/1-TVP XapaKTepHCTHKAJIAPHHII Ky3aTHIl HMKO-
. HuHH Oepajnran NpHHIHNNGT 3JeKTP CXeMa TYy3HHT.

788, 85- pacym, @ Ba 0 ra Kypa: a) 2JgeKTp MaiiJloH Tab-
ciipi ocruaa; 0) MarHuTaBHii MaiOH TALCHPH OCTHAA Aac-
TaHUUr ornul JIVHAJIIMWHI attii.aanur,

) 789'. Ky#Hujsarn  xoanapaa

K reaesnzopuunr JIT skpanuna
I i ___'_‘"9—] pactp kaiaaii yarapaau: a) Bep-
THKa1 Ba TOPH3OHTAJ MJAACTHH-

a
4 5
VNS
(9 [13 =]
0
83- pacy.. 788- macadausra 86- pacy. IJIT Kypuamacu:
' ona I - 33CKTpON NPOKEKTOP, 2 — (hoKyCABl CHC-

ieMacy, J — ropMionTal oraHpul  KVpHAMAIcH,
4 — BepTUKA OrANpHIL KYpPHAMACH, S — 3Kpan

Kaaapra Vvarapmac  (alouMmuii)  kvugannw  Gepuarasaa;
0) BepTHKaJ OFAMpHII nJaacTHHkacn } ra tyrpu Oypuaxk
WaKAHAary  HMOYJabC KyuJaHuiuiu Oepuaranja; B) ropu-
30HTa/] OFAMPHLI nJaacTiHkack X ra ciuHycomjaj wWwakaga-
ri KyuJjaHuu OepHaraHja?

790. JIT uunr ropn3onTan Ba BepPTHKaJ OFAHPYBYH
naactuHkanapura 5 B yarapmac kyuaaunw 6epusarad. Arap
rOpH30HTa/] Ba BEPTHKAJ OFAMPYBYI KYPHJAMAJIAPHHHT Ce3-
FHPJAMIH MOC paBHiiaa 3 Ba O MM/B ra teur Gy.aca, sxpaH
vMapkasmiaan wysaansadHyBull nykraraua O6yarad macodaHu
aHHKAaHT.

791. DJIT uuur skpaun anamerpu 30 MM nan udopar
o6yaran ponpanan nbGopar. Arap Hypmi OrlHpuu Karra-
aurnn 5 mM/B cearupankka TVrpu keaca, JIT nuur orau-
pPVBYIl KyphJamaJaapura Kaujaili mMakcumaa KyuJandw Oe-
PHLI MYMKHH?

1 789, 760, 791, 793, 794- macaaana IJIT ropusonTtan Ba BepTIKAL
OFANPYBYN KyPHaMa cndatiga niactunkasapaan goiiaananmaan.
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792. Ocuunanorpad VpHatuaras XoHaaa EpyFraHK OKH-
mi katraanra 500 am ra Tenr. Arap 1 kB kyumnaunwnaa
aHaMeTpH 2 MM OV rad wybaaJaHyBuM HYKTaHUHC Epu-
tysuanaurn 2,5-10% am/m® 6y.aca, 34eKTPOH MPOKEKTOpra
Kaujaait MUHHMaa Kyuaannw Oepuw Jgo3uM? Hygrauuur
CPUTYBYAHJHIH  3JEKTPOH MPOXKEKTOP KyYJaHHIIHra Y-
aniriit 6oraaHraH aed XucobJaHraH.

793. DAeKTPOH-HYP TPYOKaHHHT BEPTHKAJI OFAHPYBUM
nJIacTiHKazAapura xakuknit xuniimarn 50 B 6yaran cuny-
COMJAT Y3rapyBuaH Kyuaanuw Kyiinarad. Hypuuur ci-
auwn 20 MM, Hypun mana wy smacodara (kattadinikka)
CH/KHUWH YUYVH KaHua y3rapMac kyusaanuur Gepuil J03HM?

794%, lllybaananyBuH HYKTa 3KpaHaa aii1aHa scauiin VuyH
SJIT nuHr OFAMPYBYH NJACTHHKAJapHra KaHjaai wakai1a
CHrHaa GepHll JO3HM? ) '

795. SlpumyTrasruuan acbobaapra Kaparamia 3.eKTPOH
acO006.1apHUHT KaHaall adsaanukaapu 6op?

32-§. HOH (I'A3 PA3PSJ1) ACGOBJIAP

MoH ac6006.apHHHI HWJAAWKH 3J€KTP MaiaoHII Tab-
ClpH OCTHAA ras3aH MyxuTaa Oukcuma Ba €ii paspsiara
acoCJIaHraH.

JlaMnaBuii CTaGUINTPOH HKKH 3JEKTPOIAH Ta3 TYV.alH-
puaraH ac6o6 6y.au0, YHHHT HULIaWH OHKCHMA Pa3psiHUHT
_Xoccanapura acocsanrad. AHoa TOK Huc6GaTaH Kyjaa Karra
y3rapranaa €HWw Ky4JaHHWHHM aMmajajna Y3rapuiucHs Ty-
THO Typaiu.

CoByK KaTOAMH THPATPOH Y4 3JeKTPOIJII ras TYJaaH-
puaraH ac6o6 O6y/aH0, YHHHT acOCHii XapakTepHCTHKACH
HUWIra TYWHPHII XapakTepHuctukacuaup. By xapakrepuc-
THKA €HHII KYYJAHHWIN Ba TYP KYUYJaHMIIH YpTacujaaru
U,= f(Ug) Goraannmnn udonanaian:

=22 (149)

6yHna Ur—tuparponjari xyuaahuw; R, —Harpyska Kap-
L HJINTH,

["asorpon ra3 t§aaupuaran auwonnan ucopat OV.u0,
YHHHT HIIIAWH aHOA Ba Katod ypracuaaru ¢asona Gyaa-
Aurad Cii paspsiara acocaanrad. Bowkapuaysuu €t pas-
paman ac6obaap cudaruaa THpaTpoHaapaan Goiaanali-
JAanum. ynae KOHCTDYKTHB JKHXATHIAH Tra3 TYyaaupuaran
TPHOANMAD €KH NeHTOoAJap Kadu TaiiépaaHajiu.
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Macaaanap

796. BowaHFHY HOHJAHHII , A'bHH 3MEKTP MaitaoH Gy.-
MaraHaa rasja 3apsiiaHrad 3appajJapHHHr OYJAHUIH KaH-
naii aHuK.JaaHanu?

797. l'a3 paspsaaau aamnaHuHr au@deperiHan KapwH-
aurn R,=10 Om. Kyi#uparuaapuu: a) tox 10 gan 100 MA
raya owMpu/iaranaa CcraOMJAHTPOHAArH KYuJaHull KauAai
yarapuwnin; 6) Tabmuugawl KyuaanmwH 0,4 B ra yarap-
raina OHKCHMA pa3psifi y4yaCcTKaCHAa TOK KaH#ail y3rapu-
LIHHI aHHKJIAHT,

798. llynnait auddepenunan KapuHAHKAH CTaGHJIHT-
POH TaHAaHrkH, yHaa Tok 50 MA ra y3rapuwu OusdH
100 B kyusnanuwira TeHr o6yaraH CTaGH/AHTPOH KY4/JdaHH-
WHHHHE V3rapuuwu 19% [AaH OWIMAaCHH. '

799, Jlamnaau CTaGHJIHTPOHHHUHT BOJIBT-aMnep Xapak-
TEPHCTHKACH CHMMETPHK OV/HMIUH, S'bBHH TabMHHJIAW MaH-
OauHIHT KyTOJNHJANCH Yy3rapraHia XaM XapaKTepHCTHKa
Y3rapMacaury  yuyH Yy KOHCTPYKTHB JKHXATAaH KaHja#
Oy/AuIIK Kepak? ;

800. 87- pacM, @ ma CTaGHJAHTPOHHH YJAUWIHHHT 3HT
ojnnit cxemacun kypcaruarau, £, =2:0 B. Jlamnauuar
aHoj xapaxktepuctHkacu 87- pacm, @ Aa KypcaTuJram,
R,=2; 1; 0,5 kOM na naMnaHuHr aHOA TOKHHH Ba Aud-
(hepeHIHAN KapIUHJANTHHI aHHKJIaHT.

801. Arap anoara Gepuaaérraw xyuaanunw 50 B, anon
ok 30 MA, wHarpyskasmii kapwuank katraanrs 1 kO
GyJAca, THPATPOHHWHT KyuYJaHHWH HuMara Teur Gy.nagun?

802. 88- pacm, @, 6 na coByK KaTtoOAJNH THPATPOHHMHT
HIITA TYWHPHIU Ba BOJbLT-aMMep XapaKTePuUCTHKACH Kyp-

taq I, A r

R.H 0.5"
st

03r
02k

g1 ' ' J

50 100 150 UyB
]

87- pacwm. 809- macanara oug
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88- pacm. 802- macanara ouf

caruaran. Tok 400 MA O6yarawza Ba TypJaMua HWITa Ty-
LWIHPHILI TOKJIAPHAA THPATPOHHHHT AuddepeHunan Kapiiu-
JHCHHHM aHuKaaur. Arap éunwn kyuaanuwwn U, = 80, 130,
180 B 6yaca, uiura TYWHPHLI TOKH KaHuya Oy ranja TH-
paTtpoH €Haau?

803. TupaTpoH 3aHXKHPHAATH HArpyskaaa a;KpaJaéTraH
KYBBAaTHH Ba CXeMaHWHTr (. WM. K. HH aHHKJaHr, OyHza
E,= 150 B; U,=100 B; R,=1 kOu.

804*%. Cosyk karoaau tupatponun U, =100 B na én-
JHDHUI YYyH YHHHI TYpHra KaHaaili TOK Kepak Oy.Jaamgu?
Byuna /;, vy | pnan 5 MA ravya owupraHga Ky4dJaHHLI
120 nan 60 B raua uusukaum y3rapanu.

805. TupaTpoH Ba pe3HCcTOpaaH HOOpPaT TabLMHHJALI
MaHb6au 3. 10. K. HHH 10 B ra Vyaraprupranga aHon TOKH
Oup sipuM Mapra oOptaH. Arap €HaéTraH THpPATPOHAArH

_kyusaanuw 10 B, pesucropuuur kapwuauru 1 kOwm oVaca,
4HOJ TOKMHHMHI [acTJa0KH KAaTTAJMTMHH aHHKJAHT.

806. /, = 0,1 A Gy.iranna éHaéTra THPaTpoHAArd Kydu-
ganduw 50 B naH kaM Gy.MacAHrH YUyH aHOA Ky4YJaHHUIH
MaHOaH 3. 10. K. HHHHT MHHMMAaJ KaTTaJHIU KaHya GYJH-
wu kepak? Harpyaka gapuwuanru 1 xOwm.

807. 'a30TPOH 3aHKHPHIAATH PE3UCTOPHHUHT GHHUILKra
TYFPH KeJYBYH KapIWHAWIHEM aHHKaAaHwr. Byupa U, =
— 100 B; !E = 50 MA Ba U-ra‘;u=150 B.

808. TuparpoHHHHr TYp kyuaauuwuuu 1 mau 5 B raua
yarapranna énum  kyuaandmd 100 maw 70 B rauva
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uyH3HKJAH Yarapau. TupaTpoHHH
80 B na énaupHil YYyH Kepak
6VaajHraH TYP Ky4JaHHIIH KaT-
TAJUTHHH TOTIHHT.

809%. 89- pacmia THPATPOH-
HiIl YJAUWHHHT 3HT OJAHIT cXeMma-
ci kypcaruaran, Ei paspaauuur
OOWIAHHLWIKAATH Ky uJaHH L
140 B Ba Tox 10 A. 10 axau
100 A raua yuactkanaru Audg- +¢&
(pepuluuaa }\apmnm}\ 0,1 On,
R, =5 0wm; E, = 250 B. TupaT-
DOHHHHI‘ aHoOJ TOKHHH dHHIKKJAAHT,
JlaMnauuHr OOWKAPHAYBUH TY -
pHaard 4ekJ0BYH KapPWHIHK R, HHMa YYYH XH3MAT KH-
Jann?

810. Huma yuyn WOH JaMmana KaToa CHPTH aHOJ CHp-
THAAH KaTTapoK OYJAHIIK J103HM?

33- §. SIPUMYTKA3IrH4YJH ACBOBIJIAP

SlpuMyTKa3ruuan acobo6aapHHHI YTKasyBYaHJIHTH HC-
CHKJMK Ba KYyliuama xapakrtepaa oOyaaau. TepMmokapuiu-
JIK 6K TePMOPE3HCTOP 3HT OAAHIH SIPHMYTKAs3rHYJH ac-
600 1Hp.

TepMOpPE3HCTOPHHHT ACOCHIT CTATHUCTHK XapaKTePHCTH-
KaCH MUl XXHCM KapWHJIHCHHHHT TeMmneparypara OOFJHK-
JUCHAMP. YHH TeMmnepartypaBHii xapakTepHCTHka ael ara-
JanH.

89- pacwm. 809- macaaara oup

B1'
Ri=R_eT, (150)

6ynaa R_ Ba B;— nacnopt MabAyMOTJapHia KYypCaTHa-
rai _JoMMHil KO3(pHUHeHTIap.

DeKTPOH-TeLIHK YTHILIH ApUMYTKAa3rHuJAH ac6o6aap
3HM K¥n Tapkaarad. SJeKTPOH-TeWHK (€KH p — n- yTHIL)
VYTHII 3JEKTPOH Ba TCLWIMK VTKA3yBYaHJHKKA 3ra 6yJ/rau
MKKH SIPUMYTKA3TH4/JH COXAHHHI KOHTAKT XKOHHAA XOCH.I
OysaanraH GepKHTYBYHM KaTJaM/IaH ubopar.

HAuon Oy 6uTTa p — N-YTHUIIM SIPHMYTKASTHUIH ac-
006 6y.an0, KYHHJAraH Kyu/JaHWWHHHT KYTOJHJHCH y3rap-
raHjaa YHHHr KapLHJWCH TypJauua Gyaanun. JHOAHH TYFpH
yJaraijia KaplHJIHK yHYa kartra OysMmaiaH, TeCKapd yJa-
raHjga 3ca KapIUMJAHMK XyjAa Karra 6yJajau.
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SIPUMYTKA3rU4YIH  AHOA MYXHTHHHT TemnepaTypacHra
HHXOATAA Ce3THPJAHrH OWJIaH XapakTepaananau (ailHMKca y
Teckapu ysauranza).  UlyHusr yuyw anoa temnepatypa
XapaKTepPHCTHKACH JEraH TYIIYHYa KHPHTHJALI:

(BJ By )

L=Iye'™ T, (151)
6yuna lo; — MyxXHT Temneparypacu 7, Gyarauaarn TeCKapH
ToK; B; — MOoHUMHIT KO3IDGHILHEHT.

HMkkuta p — n-yTUWAM  spuMyTKasruuyad  acGool.aapra
TPaH3HCTOP 1e0 araiaad. YMyMmHil SMHTTep. H Cxemala
Gasa TOkH /5 OOIWIKAPYBYH TOK GY./1a/1H, YMYMHii 0a3a/1H CXe-
Maja 3ca 3MHUTTep TOKH [, GOIIKApyBUH TOK OyJaaan. YMmy-
MHIl 3MHTTEP/IH CXE€Mada KOJNJICKTOP TOKH [/, HHHI §5a3a TOKH
Is ra GOFIHKJIMCH KYiiHAard TeHrjama OWJaaH aHHK/AaHalH:

L=8WUs+1.,), (152)
OyHaa P — kyuafitupuw Kosbduuuentn; /_ —06a3a coxasa

K.
I,=0 6yrranna KOJIEKTOpP COXA TalwyBuYHAapH OM.IaH
aHUKJAHAAUTAH TOK.

Ymymuit 6a3anu cxemana gyiiuaarura sra Gyaamus:
Ly=al, T (153)

K.0?
OyHaa @ — Ky4aHTHpHII KO3pduuHentH. o Ba $ koapdu-
UHEHT/IaD yPTacHaa KyHuHJarn GOFJaHMIL MaBXYy/L:

_ B
| a= (154)
Temnepﬂ'rypa OPTHIIH OuJaaH [u'.o TOK XNdM OpTaJH:
(2%
2 ) i .
!I(.O 'T-!K.ole (155)

6ynna [, — temneparypa 7, 6y.iranparu [ TOK.

Macaunanap

"811. epmauuitay Ba KpeMHUHJAH APHMYTKA3rHYIAPHUHT
IOKOPH KATTHKJAHKAA OYAHLIH HHMA OHJIAH TYWYHTHPHAAIH?
812. Ky#finaa KeJarupuJaran Kancu 6upukmanap: gocdop,
aJIOMHHHH, MHLIBSK, CypbMa, raanui, 6op, KpeMHH#, yr-
nepon (kapGoHAT aHTHAPHA) FepMaHHilIH APHMYTKa3ruura
3JeKTPOH Ba TEUIMK YTKAa3yBYaHJHK Oepajau?
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": MA k r'?;- AOM

273 293 303 313 325
TK

g

90- pacum. a, 6 — 813- macaaara onj, 6 — 814- macanara oun

813. 90- pacm, @ Ba 60 na TepMOPE3HCTOPHH YJALIHHHT
SHT OJIAMil CXeMaCH Ba YHUHI BOJBT-aMNep XapakTepHC-
THKaCcH KeJTHpuJarad. TepMope3ucTopra KeTma-keT KHJAHO
5;1; 0,8 kOM s KapwHAHK yaanran GyJaca, TepMope3Hc-
TOP TOKH Ba KyYJaHHILMHH TOMHHT.

814%. TepMOpe3HCTOPHHHI TeMMepaTypaBHil Xapakre-
puctukacura Moc Kuaud (90- pacwm, 8) 7'=273 Ba 310 K
OyJiraH UM3UKAH KHCMHAA TEPMOPE3HCTOPHHHI BOJbT-
aMnep xapaxkrtepuctHkacuuu sicanr. Byuaa 90- pacm, 0 na
KeJTHPUJIraH BOJbT-amnep xapakrtepuctukacu 293 K tem-
neparypara TYFpPH KE@Jaauiu.

815!, 350 K TepmOpe3ucTOp KapLIHJIWLCHHH TOMHHT.
Temneparypa 300 K 6yaranga xapwuauk 10 kOM, By =
= 6000 K.

816. 300 K na tepmopeaucropuuHr kapuwnanrk 100 kOm
ra teur. Arap B,= 4600 K 6yaca, kapuuaukHHHT 50 KOM
Ba 150 xOm KuiMaT/IapH MYXUTHHHT KaHaaii Temnepary-
pacura MoC KeJaju?

817. R_=1 Om Ba B,=4600 K .aun Tepmope3ucrop
Ba 1 kOm Harpy3kaaun 3aHxupaa Uss.,. =50 B na Tok
0,1 A nas OwWMACJAMTH Y4YYH MYXHUTHHHT PyXCaT 3THJA/IH=.
ral TemnepaTypacH KaHua OVJHIUHHH aHHKJIAaHT.

1 815 — 819 wmacananapaa TepMOPE3HCTOPHHHE "ML PEIKHMH YHHH
BOJIbT-aMNep XapaKTepPHCTHKACHHMHT YH3HKIH KHCMHTA Tf’f‘pll Keaanm,
ne6 xucoodaaur,
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818. R_=1 Om Ba B,=4000 K .au TepmopesHcTop

Ba R,=10 kOM Gyaran Harpy3ka pe3HCTODH KeTMa-KeT
yaaHu6 3aHxup Tysuwarad. Arap U =950 B, myxur
TemnepaTtypacid 300 K 6y.ca, wy 3aHXHpAAard TOK HHMAara
TeHr?

819*%. Temneparypaaap untepBaaun 300—330 K o6ya-
ranga R = 0,02 Om Ba B,=4500 K i1 Tepmopesucrop-
HHHI TeMnepaTtypaBHH XapaKTEepPHCTHKACH IPpadMruHu CaHr
Ba 7, =2315K Ba 7, =325 K na TepMOPe3HCTOPHHHI Kap-
IUHJIHTH KaTTaJUTHHH TpadHK Tap3ja TOMMHT.

820. 91- pacm, @ na SAPHMYTKA3rHYJIH MAHOAHH TYFPH
YJaUIHHHT 3HT OAAMIT CXeMacu KypcaTuarau. Bynaa Usyyy. =
=2 B. Arap ZIHOZHHHT . BOJbT-aMMep XapaKTepHCTHKACH
O1- pacm, 6 na keatupuaraHra Mmoc keaca R, = 10, 20,
50 OM na nMOA KYyYJAaHHILHHH BAa TOKHHH AHHKJIAHT.

821. 91- pacM, @ na spuMYTKa3ruu/aH AMOAHH TECKApH
YAaIWHHHT 3HT OMLHIT cxeMacH Kypcatuarad. Byuna Uiy =
=100 B. Ouoanunr 91- pacm, 6 aa KypcaTHiaraH BOJbT-
aMnep xapakrepHctukacura kypa R,=8,01; 1 kOm 1xa
AHOIL KYWYJAHHIUHHH Ba TOKHHH TOIMMHT. '

822%, [lnon TeckapH TOKHHMHT TeMNepaTypaBuii Xapak-
TepuCcTHKacHaad ¢oiaananub (y 91- pacm 2 ga kearupua-

Ry '
-L—:—Q*F (-) IT.?:AJ

Lrgs A T or sl
120 " D— (+) o
il _ _ - 30
80| Mﬁﬂb{r__ B
6ol ' | f; i
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91- pacm. a, 6 — 820- macanara ona, 6 —821- macanara oua, 2 — 822-
N Macajaara oMpg
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ran), 273 ea 313 K Temneparypasapaa AHOAHHHI BOJbT-aM-
nep XapakTepHCTHKACHHH sicaur. BoabT-amnep xapakre-
puctukacu (91- pacm, 6 ra xapanr) 293 K rtemneparypara
MOC KeJanau, aAvd@depennnan xapuwHank aca R, (7)= const.

823. Arap Teckapu Tok 150 MKA, AHOZHMHT pyxcat
stuaran kyusannws 100 B nan oprmacauru Jo3uMm 6y.aca,
IHoAan Ba Harpy3skacH R, = 100 kOm GyaraH pesucrTopau
CXCMaHIl TAbMHHIAW KYUJAHHILHHHHT MAKCHMAaJa KHIMATHHH
TOMNHHT.

824, 820- Ba 821- macana wapraapuaad (poiinasauno,
AHOJHH TYFPH Ba Teckapu yJaarawjaaru auddgepeHiuan
KapwnJnKHH aHHKJAdaHT.

825. 91- pacm, @ pard cxemaja Harpyska KapuUHJIHTH
KaTTaanruun xucoodaaur. Byuna Uiy, = 6 B, anonna kyu-
gdaduw 0,5 A O6yaranaa toxk 11 MA ra Tesr.

826. Iluoauu Teckapu yJaarawia Tok 1 MA naH ourmac-
aurn yuyH 7,=300 K Ba B, =6000 K na /,, =25 MkA
JIH AHMOAAAH MYXHTHHHI TeMnepaTypacH Kauaait OyJaryHra
Kanaap ¢oitasaHdil MYMKHH?

827%. Arap T, =290 K na /,, =10 mMkA 6yaca, T,=—=
= 330 K na TOKHMHr 3KCcrnepumeHTan Kuiimatu /,, = 50 MxA
ra xypa, B, NOHMHH KAaTTaJAHKHH AHHKJAHT.

828. Arap 300 K na mnon Tteckapu toku 10 MkA ra
tenr, B, =7500 K Gyaca, 350 K na Teckapu TOk KaHuya
OVJ/IHILHHH XHCOOJIAHT.

829%, 293 K Ba B,=06000 K Gy.ﬁl"ﬂ!lﬂ,a I,, =10 MxA
JH JAHOJ TecKapH TOKHHHHI TEMIMepaTypasuil XapaxkTepuc-
tukacuHin 300 man 320 K temneparypasap uHTepsaauaa
acanr. 308 Ba 314 K TeMmnmeparypana TOK KATTaJHCHHU
rpaMkaaH TOMHHT.

830. YmMymuit sMMHTEpP/JH CXeMana TPaH3HCTOPHHHT
BOJILT-aMMep XapaKTepucTHkasaapu 92- pacm, @ 1a KeaTH-
pHaran. 40 B kyusJaHuiuja TOKKa Kapad TPaH3HCTOPHHHI
KyudaiiTupui Ko3(P(PHILHEHTHHH TONHMHT.

831. ¥Ymywmuit Gasaau cxemajga TPaH3UCTOPHHHT BOJIBLT-
amnep xapamepucrmmnapu 92- pacMm, 6 pa KypcaTuara,
R,=1;2; 0,6 kOm Ba Uy, =40 B na TpaH3HCTOPHHHT
I Toxunu Ba U,  kyunauuwnau tonuHr. [, =10 MA na
TPaH3HCTOPHHHI  Ky4ailiTHpPHII }coacp(puuuen'ruuu aHHK-
JIAHT.

832. YMmywmuii 3MMHTEpJIH cxemajaru TpaHSHCTODHHHI‘
OOLIKAapyBYH TOKHHH TOMHHT. YHH HI KHPHIU 3aHXHUPHra
KapwHauruy 4, 6, 8 kOm 6ysaran pesucrop yJaadHran 6y-
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92- pacn. a— 830- wvacamara oma, 6 — 831- macanara ona, § — 833-
smacaaara oMa

Au0, TabMHHJIAW MAHOGAHHHHT KHPHW Kyusaannwn 2 B Hou
Tall_IKH."l 3TATH.

833*. Arap Uup=1 B; Rup =25 kO™, Uy, = 50 B;
R,=1 kOm Oyaca, ymymuii aMuTTEepaH cxemajia (a3a To-
KHHH, KOJJEKTOD TOKHHH Ba KOJJEKTOP KYyu.J1aHHLIHHH
Tonuur. TPaH3HCTOPHIHT KHPHLI Ba YMKHIU XapaKTepHc-
THKaaapu 92- pacM, @, 8 1a KeATHPH.ITEH.

834. Oaansrn macana waprtuaan Qoiiaalannd, TOK G-
fin4a KyyalTHpUL KO3(DMHUHEHTHHH Ba YMYMHIT IMHTTE PJaH
CXeMmanard TPaHSHCTOP KyUJaHHIWIHHH aHHKJAHT.

835. Arap /, Tok 3,6 MA, nau oprmvaca, /;=050 MKA,
I . =10 MxA na ymymuii SMHTTEpIH CX€MaAa TPaH3HCTOP-

K.O
HHHT MAaKCHMa KyuailTHpHw ko3ddHiHeHTH  HHMara TeHr?

836. Arap /,=05 MA;/ = 0,05 wmA, [/, =455 MA
Oyaca, yMymHit 6a3ajH cxemala TPaH3HCTOPHHHI Kyuaii-
THPHW KO3(Q(HUHEHTHHH TOIHHT.

837. ¥YMmymHuil 6asaan cxemana TYIiiHHHLI yuyacTKacuaa
TPAH3HCTOPHHHT KOJ1eKTOpP TOkH 50 MA ra Teur. Arap
TabMHHJAW Kyuwrannwu 60 B o6yaca, U, , kyuaanuw 10 B
JaH OLUMAaCJHIH YYYH Harpyska KapuiuJuri xaugait oyad-
WK Kepak? - :

838. YMyMuii 3MHTTEPJM CXeMmana TPaH3HCTOPAarH
kyuasanuw 15 B. Arap P =050 Gy.ca, pyxcar srtuarau
xyssar 0,75 Bt nau (/, , ~0) owmacaurn yyys 6asa 3aH-
JKHPJATH PYXCaT 3THATAH TOK KaHua OYHIUHHH aHWKJIAHT.

839. 7,,=300K, B,=6000 K na 7, Tox 100 MA aan ourmac-
aury, [;=1 MA, =90, /5; =50 MKA ra TeHr 6y, uwu yuyn
YMYMHIT SMHUTTEpJH CXeMmaaa TPaH3HCTOPHH MYXHTHHHI
TeMNepaTypacH KaHya OyJAryHra Kagap HWJIATHL MYMKHHP
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840. Arap /,=4,9 MA; [, =5 MA, I, =02 MA 6ya-
ca, ymymuii 6a3asn Cxemaja TPaH3HCTOPHHHI Ky4aiiTHPHLI
K03(pHLUHEHTH KaHua OYJHILIHHH aHHKAQHT. YMYMHIl 3MHT-
TEpPJH cxemazna Wy TPaH3HCTOPHHHI KYYaHTHpHIL KO3(]-
dbHuHeHTH HHMara TeHr?

841. Arap TpaH3nCTOPHHHT Ky4ailTHPHII KO3 HIHEHTH
10 nan 30 raua y3rapca, TPaH3HCTOPHHHI OGOFJaHHLI rpa-
Guru a= f(B) uu scaur. § =14, 21, 28 na a KaTTaJHKHH
rpaguk Tap3na TOMMHT.

842%, Tpan3ucTOpHHHT KyuaHTHpHW Ko3pduuuenTn 30,
I, =10 mMxA. ¥Ymymuit 6asaaun Ba yMyMmuit 3MHTTEpJH
cxemaaapaa /,, [, Ba g TokHu XucoOaawr. ByHaa gyiu-
Jaruaap mawaym: HKkagaa xoaza xam [, TOK OHp XHJ,
I, =65 Is.

. 843. ¥Ymywmuit 3smurrepau cxemana GasanuHr Goluka-
PyBuYH TOKHHHM 2 MapTa Y3rapTHpPrasia KOJNEKTOP TOKH
10 MA ra oprau. Arap =250,/ , =5 MKA Oyaca, Gasa
Ba KOJJIEKTOP TOKJAAPHHHHI JacT/abKH KHIIMaTIapHHH
AHNKJAHT.

844. Ymymuil 6asaan cxemana /_, TOKHH IKCMEpHMEH-
Taa aunkaaranga [, =1 mMA Ba [ , =2 MA Gowkapysui

TOKJapra KoJuiektop TokuHunr [ = 0,98 MA Ba [, =
= 1,95 MA guitmaTaapu TyFpu Keaan. « Ba /[, HH TOMHHT.
845%, T—- 0 Ba T —~ocona sipumyTKasruyan acbobdaap-
HHHT TeMMepaTypaBHil XapakTepPHCTHKAJapHHMUHI uerapa-
BHIT waprtaapuin awukaaur (150, 151 sa 155 popmyaanap).
846. Ocuuanorpacd sKkpaHHAa TPAH3HCTOPJIA PHUHT BOJBT-
aMnep XapaKTePHCTHKAJAPHHH Ky3aTHIUra HMKOH OepyBuH
KYPHJAMAHHHT NPHHIHIHAJA 3JEKTPHK CXeMaCHHH Ty3HHT.
847. 93- pacM, @ na THPHCTOPHHHT BOJBT-aMmnep xa-
pakrepucTiHKanapu omusacu kypcaruarad. [, =2 MA TOKAa
THPUCTOPAArH KYYJAHWLIHK aHHKJIAHT. YJI0BUH KY4JAHHILI-
HMHT HMIIra TYWHPHL TOKHra OOFAHKAHK  rpadHrHHIl
SICAHT. )
848%. 93- pacm, 0 ja THPHCTOPHH YJIAWIHHHT IHT OAMHI
cxemacn kypcaruarad. R, = 100 xOwm; 25 kOm; 10 xOm
Ba U =250 B na Tunpuctop TOKH Ba KYYJAHHIIHHH

TadDLM.

aHukJaanr. 93- pacMm, @ na KeJTHPHJIraH XapaKTepHCTHKa-
JapaaH oiigasiann0, THPHCTOPDHHHT AH(¢epeHuHan Kap-
IWHJAHTHHE HArpy3ka KapulMJMrura OOFIMKJANK rpaduruHH
acaur. Bynaa /,=2 mA.
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I MA

03- pacsm. a —847-
Macaiara oma, 0 —
848- macanara oul

34- §. POTOBJEKTPOH ACBOBJIAP

doTo3seKTpoH ac6o6aapaa Ky3ra KypHHaaurad, nadpa-
KH3HJ Ba yJbTpaGuHadlua HY pJaHHII/IAD YHKHILAA JMEKTP
SHepruara auJaHTHPHJAIH. '

dortoaeMeHTIap CH(ATHAA 3NCKTPOH, HOH Ba SIPHM-
VyTKa3ruuIu ac60o6aapnrad doiaananuaanu. Y.aap wWyHAAi
TaWépsaHraHku, €pyFIHK OKHMH y3rapuwu OuJjan yJap-
HHHT XapakTepHCTHKAJapH Xam Yysrapaauw. POTO3/IE€MEHT-
JIADHHHT BOJIbT-aMNep -XapaKTePHCTHKACHIAaH TallKapH
EpYFIMK Ba CNEKTPa] XapaKTepHCTHKasnapu xam 06op.
Epyfank xapakrepuHCTHKAacH ac000 TOKHHHHT Ky4JaHHLI
NOUMHIT 6Y/araHaa EpyFIHK OKHMMra GOFIMKJIHTHHH KYp-
caTaiH. EpyFaMK XapakTe pHCTHKACHHHHT MYXHM TNapaMeTpH
(hotocesrupaHkAHp:

Sp = 20 [Alan], (156)

G6ynna Al, — GOTOI/IEMEHT TOKHHHMHT Yy3rapuuu GYiu0b,
A® okum y3rapuliMra MOC KeJajaH.
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CnekTpa/J XxapakTepHCTHKA (POTOCE3rHPAHKHHUHT EpyF-
JUK TYAKHI  Y3YHJAUrHra ¢k acOOOHHHI KYUJMAHMIUHK BA
EpYFJIHK OKHMH ~IOMMHIH OyJraHaa HYpPJAaHHW CNEKTPHra
OOF/HMKJIHTHHH KY pcaTajiu.

Macanaaap

849. DaekTpoH PoTO3.1eMeHTIAPHHHT KAaTOA CHPT/IapHHH
HLUIKOp-ep Ipynna MeranapH OWJaH aKTHBJIAWTHPHLL Me-
Ta11aPHHHT AKTHBJIHK KaTOPH acocuiaa KaHigait TYWYHTH-
puaaan?

850. ®oroxaro1 TemnepatypacH owupuaraHna ¢oro-
9JEeMCHTHHHT KOPOHFH TOKH KaHaait yarapaau? Kartonau
KH3HPHJIAAHCaH JCKTPOH JIAMNaJaapaa 3/JeKTPOH OKHMH
Ol yuyH (poTOKaTO/JIapiaaH (poiijajaHHul MaKcaara My-
BO(}N[lm:{?

851. Epyrank oxumu 10 Jn ra y3rapraHga ason TOK
20, 70, 150 mxA ra ysrapa.un Ly goTossemeHTHHIT Ce3-
THPJHTHHI alKIaHT.

852, Muuumaa yavaw Toku 5 mkA ra teur, doroces-
rupaurn 0,5 mxA/am 6yaran (oroaaement (POTOOKHMHUHT
KaHOoait MHHHMAJI KaTTaJHTHHH CEe3aau? .

853. dotooxuMuu 2 mapra Yyaraptuprauna, ¢orossek-
TPOH IMHCCHAHHHT TOK 3uuaurua 10—3 A/mm* ra opTam.
OMHCCHS TOKHHHHT 3HYJIHTH YH3UFHII (POTOOKHMIra OCOF/IHK-
JUTCHHH NHcoOra OJH0, HKKaJaa XO0J/1a 3MHCCHST TOKHHHHC
3HYJHTHHH TOTIHHT,

854. Arap a) uypJaarriu QorosseMeHTAAH TYCHAraH
oyaca; 6) ¢otonpHéMHHKKA HHcOaTaH (POTOHYPJAATTHUHHHT
Oypuaruii Ba3uaTH yarapTupuJarauw Oy.ca; B) (oTOHYp./aT-
FHYHHHT HYpPJaHHW  paBLIAHJAMTH  OWHpHJAraH 0Oy.Jca,
94- pacMm, @ aaru cxemajna TOKHHHI KaTTaJHCH Kaujail
y3rapaau? POTOHYpJAaTruy 3aHXHpHAA TOK Gy.amaraHzaa
¢oroasement 3aHxupugan (94- pacMm, @) Kaupad TOK
yTanu?

855. Cxemacu 94- pacsm, 6 na KeATHPWATAH TalKH
doToapextan GOTOINCKTPOH 3JICMEHT KOHCTPYKUHACHHH
TaBCH(.1a6 Gepuur. 94- pacm, ¢ na Oy acO6O0HHHT KaHAail
XapaKkTepHCTHKaCH Oepuaran?

856. 94- pacm, a smard cxemana (poTONnpPHEMHHKHHHT
muHHMaT TOKH 10 MkA. Arap npHéMHHKKA yMyMHil épyF-
MUK OKHMHHHMHT 10% Tyuwca, dorocesrupank koadduimn-
entn 3ca 0,1 MA/am Gyaca, HypaaTrHy KaHAai MUHHMAN
€pPYyF/IHK OKHMHIA 3ra OYJHWH Kepak?
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9-1- pacm. a,— 854-
Macaaara oMn, 0 —
8§62- macaaara omn,
8 — 855- macanara
oMl

857. 95- pacmaa Typ/HuYa €PYFAMK OKMMH YUYH 3JeK-
TPOH (OTO3/eMEHTHHHT BOJbLT-aMNep XapaKTepHCTHKA/apH
kearupuarad, U,=40, 80, 120 B na épyrauk XxapaxTe-
PHCTHKaCHHH fICAHI' Ba (DOTOCE3THPJHIHHH AHHKJAHT.

858. Epyrank okumu 200 am na ¢ortossemeHTAA TY-
AnHHW TOKKH 1 MA ra eranu. PoTo3/Je MEHTHHHT HUKH Kap-
wuaurd 1 kOm Gyaranna 6y pexum Kauaaii U, Kyuaa-
HHILUra MOC KeJaaau?

859. POTONPHEMHUKHUHT EPHTHATAHAHK KATTAJUTH HYP-
Jatriyravya Gyaran macoda KBajparHra TecKapd Npomnop-
uuoHas. Kyiunarn xosasapaa (GOTONPHEMHUKHUHT EPHTHJ-
TAHJIHMCH KaHAal ysrapajau: a) macoda 2 mapra ysaliTHPHJ-

Fip A ranjga; 6) macoda 3

ok Mapra KHCKapTHpHJ-
- 3044 ranpa?

( 860. doTo31€MEHT-

By 20#M HHHT (POTOCE3THPJIHTH

o 1 MA/aM, EpyFaHK

70 H oam OKHMH 3ca 100 Jm.

4 1) éputuiaétran io3a

sH ' 2 MmapTa KaTTaJjallTH-

puaranjga; 2) épuTH-

_ Jaérrad 103a 1,5 map-

; : —>  Ta KHYPAHUTHpHJrania

0 40 80 20 q.8 1ok KkaTTaMMrH KaH-

95- pacm. 857~ macanara oux . Nait OYIHLLKHHH TOMMHT.
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861. dorossement épuruaradanrd 107 gaun 3-107 ak
raua owupuarausa dororok 0,5 MA ra y3rapau, 3-10’
nad 5-10 ax raua owupuarauaa ¢ororok 0,1 MA ra y3-.
rapau. Arap (OTO3JeMEHTHHHT Wl 103acH 15 MM? Gyica,
doToce3rupauK KaH/aait yarapau? 4

862. Cxemaun y3rapyBuaH KyuJaHuul OHJAAH TabMHH-
aaranfa GoTolneMeHT HArpy3akacHia TOK OCLHJJIOrpam-
MacHHH TacBupaaur (94-

pacy, 0). :
863. 96- pacmaa yukac-  \\\
Kaaau  (oTtoKynaiiTHpruy- 5 )
HHHT CXeMacH KeaTHpua- \ | ==
rai. Xap KaiiCH 3JeKTpPO- 2
na  Kaujaaili KYpHHHIIAArH Ry
3MHCCHA OYaanu? :
864. Xap Ka'icu Kackan- &__%_ Ys
HHHT KydyailTHPHW  KO3(- i
(puumentu 2 ra teur, ¢o- A i

torok aca 10 mMKA Gy.ca, v
yukackaamu  (OTOKYnaii-  g6. pacy. 863- macanara oin
THPruY4Y YHKHIOIHOArH TOKHH

aHHKJaur.

865. Arap ¢ortoxkatoaHHHT (POTOCEIrHPAHK KO3 HLH-
entin 10 MxAfav, yukackannan xap OHPHHHHT KyualTH-
puw ko3pduunedtn 2, unguin TOkH [, =20 MxA pad
KaMm OyJsmacaurd Jo3um OyJaca, 96- pacmiaa KeJarHpHJIraH
cxeMma épaamuaa Kamaail MunuMmat EpPYFIHK OKHMHHH Y-
yam MYMKHH?

866. Arap xap xaiicu Karomaaal YUKAETraH 3JeKTPOH-
Jap COHH OJIAMHTHCHAAH B MapTa Kyn Gy.jca, /2 HKKHIaMUH
KaToaad QOToKYnaiiTHpruuuuur Kyuvaiirupuil  Ko3(guumn-
€HTH HuMmara TeHr? _

867. 'as tyaaupuaran ¢oro3nementaa OnKcuma pas-
PAAHHHT KYYJaHUUI KaTTaJaurura @pHTHAraHJHK KaHaai
TABLCHP KHAALU?

868. 97- pacm, @ na TypJad XHJ aHOJ KyuJaHWwIap
YUyH ra3z tyaaupuarad porosseMeHTHHHr C¢PYFIHK Xapak-
TepucTukanapu kypcatuaran, P =005 0,1; 0,15 am
Ba U, =100 B na acGo6uunr (OTOCE3rHpPJAHIHHH  aHHK-
JIAHT.

869. 97- pacm, 6 nma xap Xua (pOTO3JTEMEHTJAPHUHT
CneKTpasa XapaKiepucTHKaJapu Keatupuaran. Porosse-
MEHTJIAPHHHT Xap KailcW MakcuMana (oToCe3rHp/aHKKa 3ra
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6y/aaauran TYAKUH Y3YHJAHKHH KYpCaTHHT. TVJAKHH y3yH-
JHKJAPHHHT TOMHJTaH Kui’mamapn CNEKTPHHHI KaHcH yac-
TOTaCHra TYFPH KeJHLIHHH KYpPCATHHT.

870%. Epyrauk oxumuuu 100 nauw 200 sam raua yarap-
Tupranaa goropesuctop Kapwuaura 70 gan 50 kOwm raua

uH3uKAH Y3rapau. Kapwwuaurn 60 kOwm ra Tenr 6y.arau

doropesuctop  KaHaaii

< EépPYFJIHK OKHMHra MocC
TomrA § Cas1305 ngnaﬂu? K
=J00 =
5 o 871. 300 K na épu-
; “Ug*908  ryarawank  yaraprania
0

(oTOpe3HCTOPHIIHT Kap-
wHaurd 20 nan 10 kOwm
rasa ysrapau. By 0,1
KOM/aM ¢oToce3ripank
Ko3dduunentura  MOC
kenaau. Arap B,=5000 K
6yaca, 350 K na d¢oto-
Ce3rHpJHK KaHaal y3-

5L

10t

4.9 91 g2 q_la " M rapauu?
pe 872%. Arap Jp,=
L = 0,5MA, S =05
kKOwm/am, R = 0,1 OM
B, = 4000K, MYNHT

temneparypacu 300 K
b6y.ca, cxemara y.naHr'aH
R,=5 kOwmBa U

TaT M’

= 50 B 6y.arau doTope-

05 1 15 2 3MCTOp épaammaa yauaw
5 A,mxk MYMKHH Oyaran MHHH-
. Masl EPYFAHMK OKHMHHH

97- pacMm. a — 868- wmacanara oug,

0 — 869- macanara oua AHASIRHL,

873. Epyrauk oxHMH
0 am ra yaraprania
¢doropesucTopHuHr Kapwuauruy 1,2 mapra kamaiiau. Ac-
G0GHMHT TabMuEJaW kyunaauuwn 10 B, dorocesrwpanru
aca 0,5 MA/am. Epyriux OKMMHHHHT nacmaﬁm KaTTaJ/u-
IFHHH Ba aCOOGHMHT KApPLIHJIHTHHH AHHKJAHT.

874. ®OTOPE3UCTOPHHHT KOPOHFHJHKIAATH KapLUHJIHTH
50 kOwm. Epyrauk oxumu 0,03 M 6y/aranjia yHHHT KapLiu-
aurd 30 kOm 6yaau. Arap ac6obra GeprJral KydJaHHIl
15 B ra tenr 6ysca, ac606HMHT POTOKAPLWIHIMTHHH dHHK-
JIAHT.
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875. 98- pacm, a na
doroanoann Kyéu Oa-
TapesiICHHHHT  TabMHH-
Jau 3JeMeHTH cHdaru-
_ Ja yJAAIIHHHT 3HT OJXAMIl
CXeMaCH KypcCaTHJraH.
Arap ¢oto 3. 10. K.
0,7 B, aMomHuHr Kap-
wHaurH aca 10 kOwm 6y.1-
ca, Kapwuaurn 1 kOwm
Oy./aran narpyskasHii pe-
3HCTOpAArH TOK HHMara
T@HT?

876. 98- pacwm, 0 na
(POTOAHOAHHHT . BOJLT-

Irgamd| 1M 0S5im
Rﬁ ‘P"ﬂ
80t
60+
a LJ4OF
o 20F
Ur B 40 30 20 10 ]
— 4707 04 05
_/:a Bt i
120 ye,
' 130
460
V7 mkA

)

amrep XxapakrepHCTHKa-
Japd OWJAaCH KypcaTHJ-
radi. TabmuHJIam Kyy-
Aanuwu + 10 B Ba R,=
=0,25 kOm na EpyFauK XapaKTepPHCTHKANaPHHH SCaHT.
JHonHH TYFPH Ba TECKAPH YJAaHTAHAATH CE3THPJAHTHHH
aHHKJIAHT.

877. 99- pacm, @ na (OTOPE3HCTOPHH YJAIIHHHT 3HT
oaauit cxemacH, 99- pacm, 0 na 3ca TypaH EPYFIHK OKH-
MH/Ja YHMHT BOJIbT-AMNEP XapaKTepPHCTHKaJapH GepHJraH.
Arap U,, =40 B; R, =5 kOm 6yaca, €pyrank xapak-
T@ PHCTHKACHHH $SICAHT. .

878. Arap /;=0,02 MA 6y.ca, onauHrn Macaja wap-
THAaH Qoitnananub, KOPOHFH PEXHMra HHcGaTaH TOK GY-

98- pacm. a— 875- macanara

0—876- macanara omna

onn,

’-—-l — .8
_f,MA . ﬁPPﬁo i
5
Ry /7 4 20M gpo}-
3
2 fart ol
1 Q=0
E_ lf PRt i3 1 L 1
fd- F . 0 10 20 30 4050 . T 2 3
a ” 5 UKJ"B 8 QﬂM

99- pac™. a, 6 — 877- macanara oua, 6 — 880- macanara oM
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fiHya TPaH3HCTOPHHHT KyuyaHTHpHW KO3 (HUHEHTH KanAaail
V3rapHIUMHH aHHKJaHT.

879. Tpausucrop 6a3ack coxacuaa CpuTusaéTran 1o3a
2,2 MM®. Arap épuruaranauk 10—° JAK ra yarapraHnuaa ToOK
0,1 MA ra ysrapca, TpaH3HCTOPHHHT (OTOCE3THPJIHIH
KaHaan?

880. 99- pacm, a na doToTHpHCTOPHK Y. al-y3uuiaa
KYUJaHUIUHHHT E€PYFAHK XAPaKTePHCTHKACH KYPCATHJraH.
Arap Uy, =50, 80, 130 B 6¥.ca, EpyFrank OKHMH KaHAaif
6y/raHna THPHCTOP Y3HJAMO-YyJ1aHALH?

35- §. Y3rAPYBYAH TOK TYFPHUIIATHUJIAPH

Tyrpuaaruy Kypuama Harpyskajaa . H. K. MakcHmana
Oy.IraH AOMMHI KYUYJAHHUIHM TABLMHHAAUWN JO3HM.
Tyrpuaaw ko3pGpHUHMEHTH KyiHHaarsua aHuK/JIaHamiu:

RT{!C 1 23

== l{

Roge Ry (157)

6yHaa R, Rm — BEHTH/LIAPHHHT TeCKapu Ba TYFpH Y-
HaJMIJard KapLUAUTH. -

TyFpuaariy YHKHIWIKAACH CHrHaa opmacH nyaLCaaHHL

Ko3hdHIHeHTH OUaH XapakTep/aHajiH:
— Um
kn.o -—m ) (158)

6ynna U, — y3rapysuan YHKHII KyuJaHdHiH 1- rapMoHu-
KacH aMIJIHTYZAacH, QUO_T — TYFPHJAAHraH Ky4JaHHLIHHHT
AOHMUI TAWIKHUJI 3TYBUHCH (HOJMUHUM TapMOHHKa).

[MysbCAaHHWAAPHH TEKHCJAOBYH (HUALTPJAAD K¥AMaHH-
JaaH, yJap wyHAaalt KypHJAMaky, MacT 4acToTajad YHKHL
CHTHaJIH[a KaplUWJHIH yHYa Kartrta OVJamaiinu.

TexucoBun (PUALTPIAPHHHT acOCH{T MapaMeTpaapH Te-
KHCJIOBYH KO3 DHUHEHTIAPAHP:

k

k'rclc= T_ ) (159)

n.n

O6yHaa k  — OUALTPHHHT KHPHIIMAATH CHTHAJHHHT MYJbC-
JaHH  Ko3(puuHeHTH; £, - GUABTPHHHT YHKHIUHIATH
NyJbCAaHUIL KO3(dHUHEHTH.

By koadduuuentiap Kyhuaarn TeHraamasapnas TOMH-
Jlaiu: :
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L R-puabTp yuyn

_ V(Ru+ Rap) 4 2=fuly
k.rclc.f..-"‘ = Ry+ l\’np ' (160)
RC-puisTp yuvn
'kruh'. RC = 2= II‘QC; »

LC-puastp yuyu

k e .0 =k'rm;.RC k'rcu.L R,

oynia J, — nyasciaauniw uvacroracu, I'm; R,, — apoccea-
HUHF akTnp gapuidadri, Owm.

SipuMyTiKasruy  CTaOUMAHTPOHAM KyuJdaHuur CTadH.113a-
TOpH 0aJ11acT KapwHiuk Owjaan XapaxkTepJaaunajii:

T 'Ulm o UL‘T
Rﬁa.‘:"‘"T_i_[']‘t_-’ (161)

ovuia U, — CTaGHANTPOHIINHT  Nacnopria Kypcatuaran
KY'WIaHHIWHauer  Kuitmatn; /., sa /[, — craduansarop Ba
HATPY3Ka TOKH. f
CTE]UII’I]IB&TO[M"!;’JIIH[EF nw cudparti ctadnaIam Koagpu-
muenTu ouaaH Ua\U’[ﬂHa.J.H
k _AL-I\II : Uﬂ_
= Uh‘llp AUy
CraduauTpLl Ba GapeTTepaary cxeMma.aap yuyi cradu-
Aaw kKoypduuuentn wyilimaarn udoaagapian aHHKJIAHA:

(162)

A . Reoa- Ucr - —- R‘IJCT' ( 163)

cre . R Usup ! cr.b Uscup

Oyniaa R, — cTraGuanTpoH €xi GapeTTePHHHT HII PEeXKHAMH-
jgarn e peHunan Kapuwuanr,

Macaaaaap
881. 100- pacamua :
KeaATHpuaran OJOK cxe- ¢—] ’ @ [ D*
Ma Xap KailcH 3JeMeHT- ”;g“_"__ » ’ _—
JAPUHIHT  YHKHILIAATH :

CHUTHAJAJTaPHHHT  OCILHJI-
JIOTpaMManapHHu: a) Oup

APHM JABPJH TYFpHAALL- 100- pacwm, 881- macanara oun:
Ad; 0) HKKH SIpHM 1@BPJ/H Tp — tpaucdopmarop, 7T — Tyrpu-
TYFpu.aam/ia TaCBHp.J1aHr. jdarwy, @ — uabTp

.
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882. Arap TpaHcdopmaTop, TVFpHaaruy Ba (PIIBTP HC-
TebMOJ KUJaAUTdH KYBBATJIap MOC paBHLIA KYilHigarura
teur 6yaca P,=20 Br, P =10Br, P,=5Br; narpys-
Kana axpaaaértrad (Qoiizaan Kyssat 3ca . 100 Br oOy.aca
TVFPHJIArMY KYPHIMAHHHT . H. K. IHII NHCODJAHT,

883. Arap 7, =80%; Nege = 609%; 7y, = 899 Oy.aca, TYr-
pHJAATHY CXEMaHHHI ¢. M. K. HHH aHHEK.JAHT.

884. Tyrpunaw kosdpuunentn £, =10° pa £ A =
= 10* Oy¥araH HKKMTA TYFpHJAarHy cxemajapra Vpoartui-
raH. CxemMaHuur kaiicH Oupuia ¢. v. K. IOKOpPH OViaan?
Arap HKKaJa No0.1a xam R’m = 10 Owm G¥.aca, Tyrpiiarny-
JAPHUHT TeCKapH KapWHWJIHTCHHH aHHKJAHT.

885. TyrpuaarHy uMgHwHaark l- rapMOHHKa aMmil-
ryaaci 100 B ra Tedr, yHKHWIAary JOHMHIT TALIKHT 3TYBUH
sca U, =40 B. Iy Tyrpuiaruuuuur nyascaanni Kodd-
(UUHEHTHHH TONHHT. Arap k, ., HH 2 MapTa KamaiiTipuica,
JOUMMHH TaUIKHA 3TYBYH KaHjaall y3rapaau?

886. Arap U,,, =160 B; R, =5 kOwm 6¥.aca, anoannnr
BOJILT-aMMNep XapaKTepucTHkacura kapad (Yl- pacm, 0, 6),
TYFpuJall KOI(POHUUHEHTHHH TOIHHT.

887. Osnaunrn macana waprujad  Qoiinananns, Macul-
tabHn 1 MA/MM 1e6 04H0, HArpyska TOKHHHUHE OCLH/IO-
rPaMMAacCHHH $ICAHT.

888. JluoauuHr xyTOuitaury y3raprauga, 101- pacwm, @
ra Kypa CXeMaHHHT- YHKHILHAA TOK OCLHJJIOTPaMMacHHH
TaCBHPJIAHT.

889'. Arap narpyskasuit pexum U, =100 B; / =

n,T
=050 MA 6y.sca, 6Up sApuUM AaBPAH TYFPHUAATHUYHHIIL YH-
KHIIMAATH KYY4/JaHHL Ba TOK KaTTAAHKJAdpHHH XHCOO-
JIaHT.

890. Arap HarpyskaBuii pexum U,.,=100 B Ba -/, =
= B0 MA 6yaca: a) kynpux cxema yuyn;G) ypra HyKTaau
CXeMa YUYH UKKH SIPHM [AaBPJAH TYFPHJAATHUHHUHT KHPHII
Ky4JaHULIH Ba TOKH KATTAJUTHHH XNHCOOJaNT.

891. 101- pacmaa KeaTHpPHJAraH TYFpHJAarduy cxemasap

YHKHIIHAATH TOKJAAPHUHHT OCUHJIOTpaMMaJapHHl TacBHp-
JIdHT.

1 889, 890, 892, 895- macananapHu eyHuIAa 5- WIOBANA KEATHPHI-
rai napaMetpaapiaad ¢oiigasanpiu J03HM.
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101- pacx. T¥rpuaanr cxemaaapi:

a—0uTTa apuy aepan, ¢ — YPTI HYKTAAL NKENTA ApuM aanpan, 8 — k¥0pius yey.aula,
HEKUTA HPHUM Adupan, J— YU (ias0a0 BKKNTa ApuM aaspat. 858, 8§91, 893-macaasnupra
[IThe )

892. U, , =100 B Ba / =50 MA na Tyrpuiaruuysunr

vy pasaan KynpHK CXEMacH YHKHILHIATH Ky4yJanuu Ba
TOK KaTTaJAHnKJIapHHII XHCOOJAHT.

893. 101- pacm, 2 pa TacpupaaHran cxema OViinua
TYFpHIAriy Harpy3kacujaa TOK oCuM/Ajorpammacuuu ¢asa-
JAPHHHT GHPH Y3UJAraH XOJ YuyH TaCBHP.JIAHT.

894. Yu dasamm OuTra AApHM JAABPJAH TYFPHJIATHUHHITD
NPHHUHNHAA 3JEKTP CXeMAaCHHM TY3HHT Ba YHUHD UHKH-
IMaTH TOK OCLMJJIOTPAMMACHHH TaCBIPJAHT.

895. 101- pacmpa keaTHpuaran Cxemanapja KaHjaii

Makcuman kyuwianuw U, oBa Tok [, OaMuI MYyMKHH?

Cxemajna pyxcat atuaran Teckapn kyuaauuwu 100 B Ba
pyxcat 3rtuarad TYFpu Tokn 50 MA Oyaran jpunoanap
yJIaHTaH.,

896. DaexTpoH AMOAAA KUJAMHTAH OHTTA . IPHUM JIABPJH
Tyrpuaaruu cxema (101- pacwm, @) uacroracuh 50 'y 6ya-
ran 127 B yarapyBuaH KyuJaHHWJIH TapMOKKa YJaHTaH.
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f;

TaMnanuHr aHoJ XapakTCPHCTIKA-

I ci 82- pacm, @ na KeaTupuarat
R,=2 xOzm pesucrop TOKHUIHT

s OHHIT KuitMaTH rpaduruin gcanr.
52 i"’..‘i'l_’?z:-t - 897. Ouuusrn macaga wiapraa-

puaau poiia1annd, -HarpysKaBHil

—|~ ——  Pe3HCTOP/a TOK Ba Ky U.1allHIIHIHT
NAKHKHIT KHiIMaT1apuHin auuKJaaHr.
—I- S 898. 102- pacm/a Tacpup.aHrau

ajaeMmeHTaapaain  Qoitgatannd LC-
TCKHCA0OBYH (}]Ii.'lb']'p.'lll HKKHTaA IPHM
102- pacy  898-macazara  AABPJAH  TYFPILIATIY  KEHOTPOIAA
OHA. NPHHUHTTHAS 3JIEKTPHK cxema IT}"
3UHT.

899. Arap RC-¢puabTp KoHAEHCATOPHTA NapaJied KH-
a0 C curuMan KoHZencatop yaauca (103- paca, a), Te-
KHCJ0BYH KO3(duuHeHT opTaumMu?

909. Tekucaosun roadppuunenrtu &, =2,50yarainaa
LR ¢guabrpaaru (103- pacM, 6) HHAYKTHBIHKHIT aHIIKJalT.
PuabTp HKKITA APHM AaBP.IH CXEMAHIHT YUKILWIHTA Y/JaH-
rak. TabMHUHAAW TaPMOFHHMHT KYYJaHHIU 4acToTacH f,
=90 I'u Ba R, =0, R, =0,1 xkOwm.

1. Arap &, pc =5 R=1kOwx 6yaca, RC-puinrp-
Aarn (103- pacm, a) curuMHU TOmHHT. PiipTp uacroracu
Tap_=50 ' 6yarad OWTTa sIpHM JaBpJan TYFpu.Iariu cxe-
Nara y.laHra.

902. Arap k=15 fu=100 T'y; R=10 kOm;
C=1 ukd®d 6yaca, LC-puastpaa (103- pacu, 8) Texuc-
JAOBYH KO3()(pHLHEHT HHMAra TEHr?

903. Arap R,;, =0; R=1 xOn; C=10}mkD; L=
=100 xI; R”—Ol |<OM T = 100 T oy.aca, yu (])asa T

r.q.

. [,de L
cI Ry % c T R
& NC-Dunemp LR-punemp @ Le-qunvmp
a .8 é

103- pacy. Tekucnaw ¢uabtpaapu cxemaaapiu. 899, 900, 901, 902, 993-
mMacalanapra oug
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HKKHTA sIpIM jlaBpau TYFpuaaum  cxemMacHHuHr  LC-¢nin-
tpujaa (103- pacym, 8) TeKHCIOBUI KOI(PQHUHCHT HHMAara
TeHr? ‘

904. Arap U, — 80 B; /,—=5MA; [, =20 MA O¥aca,

cradunrponia Uy, -—=79 B Ooyarania KRg,, OGannacr kap-
Lun(';m\ KaTra.urn Kaunaii? K g
905. Kvurannm cradu- g —
JH3aTpon exemaciia oad- :
JACT  KapuinTkin - ONIHp- . !J‘I_,?_“f
ramta cradiaian Ko gu- Ukup U '
iientin pa (B, 1. K. Kamnjail ] 1“‘{
varapaan (104- pacsm, a)? A cm Y L
906. 104-.pacu, a ja ' a
Tacsupatralt exesa Kyin- o 1A
Jarit napaserpaap  odaan T L
xapaxtepaanaan: U, =
=20 B Koy =15 rOM: 8oy .
R,=3 kOm; U,=18 B: 60t
R, = 0. CradOuanTpOHHHHT 401
TOKI -HHMara Teur? 20k
907. SlpuvyTKasruyau - .J, N
CTaOMJINTPOHHUHT  BOJIBT- 2 4 6 9 10
amnep XapaxkTepHCTHKacH- o, Yem; 8
jan  oitaaaannd  (104- ‘ i
pacm, 0), cTaGUANTPOH 104- pacw.  Slpum  VTrasriouan
TOKH [ =20 MA Oyarau- eTabmnTPOIL
Za yuunur suddepenman o yiew exwen, %0l 605 o0 03
|§ap]_|]|1_']u]'|[|-”[ Ba cTaoH. - pakrepucTukacit, 907- sacanura ona.

Jaur koydpnuneHTHn TO-
nuur. U,,, = 16 B; Rs, = 10 kOwm.

908. 1810 cradonaurpon yaauran 104- pacm, a naru
cxema KynH raru napamertpaapra sra: Ug,=12 B; R, =
=2 kOM; /=40 MA. BDannact KapWHAHKHH aHHKJIaHT,

909. 90!- macaaa wapraapuian  (poiipananuo, Ga.1Iact
KapPIUMAHKHHHT 1yHaafi KoadPHLHeHTHHH TOMHHTKI, CXe-
MaHuHT cTadnagau koddgdunuentn 15 nan xkam Oy 1MacHH.

910. BaperrepuiHr BOJbLT-aMIep XapakTepHCTHKACHAH
(oitrasanuc (105- pacm, @), yuuur auddepeninan Kap-
IWHJAHTHHY  Ba  CXeManHur craduasamw  Ko3pQuItHeHTHHI
ronudr. By cxewma 105- pacm, 6 na Gepuaran U, =20 B;
R, = 10 Owm.

911. a) arap U, =75 B, Uy, =280 B, Rsua=1 kO,
R, =20 Om 0y.ca, crammmpo;um cxema yuyH, 0) arap
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I.=10 MA U, =20B, R,=
=10 xkOm 0O¥yaca, Gaperrepau
cxema yuyH cradwaaam  Koad-
(pHUHEHTHHH aHHK.IAHT.

912. Vonasuii cradiiiu3arop-
HH y3rapmac TOK 3aHKHpHra
yaaw cxemacu 106- pacam, a aa
Kypcatuarad. CTaOUJANTPOHHHHT
aHo/l XxapaxkrtepucTikaci 87-pacu,
0 na xearupuarad. Cradu.au-

TPpoH TOKH 150—400 MA uerapa-
@—% Ja y3raprahjna cxemMa YHKHLUIH-
' Aarn Kyu/aaHumn KaHjpaii yara-

U 7 paau? CTaObHIHUTPOHIHHT AH(-
K H‘ Rt - :
(bepeHU A KapIUHJIHTIHI aHUK-

JIaHT.,
913. 106- pacy, 0 na KaToaM
5 COBYK OyAraH THPATPOH.IN Kyu-
JaHHIIK OowKapuayBuu cradH-

105- pacm. Baperrep: JM3aTOPHHHT CXEMAcH TaCBHP-
& —BoALT-aMmep xapaktepucruxacy, VIAHTAH. 802- wmacaaa wapTrJaa-
¢=yaaw cxeacw. 910- macarara  pynad (hoitaanaHusc, KypcaTH.a-

rai U, KyuaaHuuw.jiap YyuyH
cradu/all KO3(pPuHCHTHHH
aHHKAaHr. Rg,, = 1,6 kOwm, U,,, =200 B.

914, Arap wuguin Kyuwaamuwmu 15—19 B aunanosonia
yarapca, k., =100 Gyarau craGuamn3aTop cxemacu Harpys-
KaCHia KyuJaHWil Heya NpPOLEeHTra yarapajiu?

915. 100- pacmaark 6.10K-CXemara MOC Keaysull TYFpH-

JIALIHHHT  MPHHUMIIHAJA 3JeKTP CcXxemaJjaapujaH OupHHH
TY3HHT, '

(&}

Roon

106- pacMm. a —912- macanara oua, 6 — 913- macanara oML

Ug — tipatpounit 85uu Kyynandwn ManGau
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36- §. MACT YACTOTAJIK KYYAHTHPIHYJIAP

KyuaiiTnpysuu CXeMaJlapHHHT YHKHW  Kapwuaurn R,

Ba Harpyaka Kkapusaurn R, HHHT KartaaukJaapu udosa-
Japiira xkapad KyuaiTHPruuJjgap yd KJaaccra OyJauHamn:
1) xvuaanmuw wyuwaiitnpruwaapn (R, < R,);2) Tok kyuaii-

LTS
Tuprizvaapn (R, 0 R,); 3) xyssar KyualiTHpruysapu
({\)'11:-. = Q“)‘ - .

v Kaitn kuaud YTHil Kepakkd, 1- Ba 2- kJaacc Ky-
UalimipruIap xaM KyBBaT KyuadTupruujaapu Oyau0 Xxus-
MaT i{IaH.

RyuaiiTHprudJapHUHr  acoCHil  mapamMeTpJapH: Kyudaii-
Tuptm ko3 unnenti, Qoiinaan v kodpduiHenTH Ba
HOUM3HFIT Oy3uanw Ko3(QdHiHeHTH.

[KyuaiiTupuin KOI(p@UIHEHTH YHKHII B4 KUPHUI CHIHAJ-
JapH OpTTHpMacH HucOaTaapuian udopar:

TOk OYViinua

B = ﬂ’:

s r &f}illp‘
KyuJIaHHw oOyiivya K
== K
B R, = Kl (164)

KyBBaT Oyiinua

oy e

P ﬁph‘np

KyuaiiTupuiu KO3MD(HIHEHTI KATTATHTHHH daxoJaula
KynuHua jgorapuGmuxk oup/ankaap — aeundeanapaan (ab)
(Goipnaranuaanu, Jleuubeanna ndopananrad KyuaiTHpHIL
KOa(puHeHTH Kyiiiaarnya aHnkKaaHaau:

A )
;",16 — 20]o i ) ng. (165)

KyuafiTupruununr (. u. K. JIeraHia UHKHIL CHLHAJH
KYBBATIIHHHT MaHnOanaH HCTEDLMOJ KWIHHAETraH KyBBaTra
HucOaTit Ty wyHHaa/ M. :

Hounsurnii Oy3uaniwaap ko3 puuuenT Kyitaary Kar-
TAJHKAaH Hoopar:

by =7V B+ B +E+ ... (166)

OyHpa Ry, Ry, kR, Ba N. K. — HKKHHYM, YUYHHYH Ba XNOKaso
rapyMOHHKaJapPHUHHT  OHPHHYH TapMOHHKA aMmniauTtyjpacura
nucbatnu HQoaanopun Ko PUUHEHTIAP.
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Arap cxemajila Outra Kkyuwafituprnu erapan  Oy.Jamaca
KYTN Kackajaam KyuwaiiTHpruuw.iap vy.aaumaii. Y.JapHHur Ky-
yaliTHpHIl KO3(P(HUUHEHTIaPH KacKa 1 1apHHHT Kyu4aiiTnpiu
Ko3dduuueHTaapn KynaiitMacHra TeHr.

Byswaniinapiu  KamMaiiTHpHu yuyn KyuailTHpriuaapra
Teckapu MaHQuii a10Ka KHPpTH.aAH. KyuafiTupriutusiir
TeCKapH maHduil OOFTaHHIIN peraHa SHCPrusHIT onp
RHCMHHH YHKHII 3aHXXHPHIaH KUPHILL 3aHKupHra y3aTnul

tywynnaaai. Teckapit OOF-
XKup. X qux. JaHNAH Ky yaiTHPrHHHHHT
K = Gaok-cxemacn 107- pacmaa
Kypcaruaran. Teckapu 0OF-
* JAHH LA Ky4ailTHpriay-
a.m. HHHT KyuailTHpiw Ko3(pgu-
ILMeHTH  Kyiujiara TeHr-

107- pacy. Teckaps GOraainuaH JamalaH  aHHKJAdHaiH:

K}"IE‘II]TII]II‘H‘[HHHI‘ GnoK-cxemach

’ R T
kk)"l — W’ (]bf)

OyHa1a & — TYFpH KyuaiiTupuw xo3dduuunenti; R
KapH OOF1aHuIW KO3(PPHLLIEHTH.

— TeC-

T0

Macaaaanap

916. KyuaiiTupruuza KupHl CHCHAJIMHHUHT Kydaiinu
XOAMCACH 3IHEPrHSIHMHT CakJaHHIl Ba ailanuil  KoHyHura
3M IMACAUTHHH TYWYHTHPHHT. Kyuaiitupysun Tpanchop-
matop, RC-puabTp KyuailTHpruy oy.na:leuT’

917. a) arap /,,, =20 mxA, U, 2. Uyyp OYaca, nac-

aME
CHB hypH TMAHHHT KMPHLW TOKHHWUHT y3rapuil Jiiamna3oni-
HH; 6) U, w =10 B, /=51, 6¥aca, aktus Kypu-TMaHHHT

UK
KHPHUI  KYUJaHHIUHHHUHT Y3rapuul  JHana3oHuHH  aHHK-
JIaHT.

918. Hoanmun wupuw curhaanaa A kaace sa 5 kaace
“PeXKHUMIAPAA KyuyaliTHPrHYHMHT UHKHLI CHIHATI HHMAra
TEHT ?

919, KyuaiiTHpruuHiHr KUPHIIKHAA [iwp =1 MA; Pyyp=
=10 MBr, uuguwnaa sca U, =250 B; P =25 BT.

UHK * UMl

Iy xyuaiiTHproaunuHr k., k, Ba k, xyuaiitupuir Ko3(-
(buuMeHTAapHHN AHHKJAHT,
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920, k,,=10, 20, 40 2B xkaTtranukaap £ HuHr kauaai
Kyuaiitnpuin ko3(g@uitnentira TVrpH Keaaan?

921%, Nrtkasmin noJgocacnia R,; Kyuaitupuin kosdu-
LHEHTH KaTTAJHTHHUNT pyxcar atharan Varapuiun 1 — 3 ab
AaH owwmacaurn Kepak. By katraaukaap £ kosdguieHT-
HUHT Kaulaii VY3rapuil npoueHTIapHra Moc KeJaj?

922 Awmnomryaacn 1 B 6Varan doiiiamin cnrnaa 6viinua
KyuaiiTupruunuur — kyuaiitnpum  koagpuunentn 20116,
amnomryaac 0,1 B 6varan xaqgawut oViinua aca (— 10) ab.
Kyuailtnprita uynknniaa XaJgaguTt japazacuuu (npouei-
THIN) alNKJAHT,

923. Arap KvuailTHpruy Kupull CHFHAJIHHHHC KYBBaTH
10 mBr, mandanan ucrenMO KWIHHALNMAH KyBBaT 3Ca
0,48 Br ra teur oyaca, k, =40 6yaran KyvaiTHpruunuur
¢. 1. K. unsmara rteur?

924. Arap u¥raaHuw 3aH:kupuia axpataértran KVesaT
P,=10Br, anoa pa xaroa 3awxupna capdaanaérran
kyBBaT P, =15 BT, narpyskaza axpa.aaérran KyBsBaT 3ca
100 Bt ra reur 6y.1ca. TpHOLTH KyualiTHPrHyHHHT (. H. K.
HII TOTIHHT.

925. Kyuaiitupruu ucrenmMoa KuJIaéTran ymMyMmuil KyB-
Bat 10 Br, 4 =70% a warpyskanarun tox /=10 MA

UK
OvJca, KyyaiitTupruu Harpy3kaci Kanya OV IUHHE TaHJIaHT.

926. Jlamnanuur aWoj  3amKHpHAA  aMIJUTY/la1apH
[y =40 MA; 1 =2 MA; [,3=0,4 MA Gy araH rapMOHHK
TAWKWI 3TYBUM Oyaranja HOuUM3HFH Oy3umiw  Kospdgu-
IWHEeHTHHH aHHKJIaHT,

927%. Arap ks, ky, k; Ba X. K. KOI(puIHEHTIaPHHHT
KBaaparti ymMyMmuil maxpaxu 1,6 Oyaran reoMerpuk npo-
rpeccusi OViinya kamaiica, 2, = 1/4 Gy.1ca, HOUH3UFHIiI Oy~
3 KO3(PQHIHEHTH I TOMHHT.

RyUruge

108- pacy. 928- macaaara om
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G

109- pacy. 929, 930- macaaanapra oui

928. 108- pacm, a, 6 aaru OHp TAKT.1H KyyailTHPruy cxe-
manapaa /,, I, (€xkn /) Ba [/, (éxu /;) TOK ocCui110rpam-
MaJapMHH TaCBHUPJIAHT.

929. 109- pacum, @ Ba 6 Aar¥ HKKi TaKT.1il KyuaiTHp-
riu cxemaaapuna /I, I, I, (éxu [1,, [.) Ba [y, [
(éxu [gy,/55) TOK oCuUMAIOrpaNMaIapHHH TACBHPJIANT,

930. 109- pacm, 60 naru Rg kKapuniankaapiuir OHPI
y3HJranaa Harpyskazaard TOK Kauaaii ysrapaan? M3uauiura
Kajap Ba Yy3HAraniaH KeHuH TOK OCLUIIOrPAMMACHHH
TACBHPJAHT.

931. 110- pacwm, @ 1@ 3Hr OAAMiI TPAH3UGTOPHHHT CXE-
MacCH TaCBHPJAaHTaH OYaubd, yHra smuTrep.an TakpopJariy
ne6 HoMm Oepuarad. By cxemaHuHr Kyuwnanuul oviinua Ky-
YaHTHPHII KO3(PMHIHENHTH £, << 1 Jlan oniMacauriii HeooT-

JaHr. YHKHII CHrHaau V3rapveuan ovarania 110- pacM, a

g2

—Ex - —i =
o3
ag— Cpr l ;
g—
Yk Uik
U/(up_ Urug. Kupow K,
H 32

& o+ o - o

110- pacm, a — 913-macanara oun, 0 — 942- macanara ounl
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aarit cxema OyiiHua Harpy3kaaarit TOK OCHUH/LTIOrPaMMa-
CHHM TACBHP.IANT,

932, Kupuur curnann wacroracu /=100 kI, kyuaii-
THPrHY Harpy3kacu HCTeLMOA Kiiaanran Kyssar 3ca 0,1 Br
Jlan  ciunMaiiuiran  mapouT YuyH TPHOMAH KY4YailTHPTHY
cxemacura aqdemenraap tannanr (108- pacwm, a).

933. Kupum curnaan wacroracn 0,5 ml'u, Harpyska
uercenaoa  wiaaérran kyssat 50 MBt oaan owmaiiuirau
HIAPOKT YUV TPAH3UCTOP/AH KyualiTHPTHU/Iap CXemacHra
(108-. 109- pacm, 6 map) 3JeMeHTJAp Ba TPaH3HCTOP
TAH.JTANT, .

34, Arap Nap wailCH KackajHHUT Ky4aliTHpHIL KO3(-
(bumenTn 5 ra reur OyJaca, TYPT KaCKaA/IH Kyu4allTHPruy-
HHHT gvaaiiTupuil KO3(QQHIUHe HNTHHIT aHHKJIAHT.

935%, Yura KacKaJAHHHT Kyuwaitupunl ko3 QuiHeHTH
8000 ra Tenr. Arap xap Kaiicil KackaJHHHL KyualTHpHLU
roa(hduuenTtn oaanurucuaad 10 mapra xarra oy.aca, xap
Kaicil KaCKaamuur KyuaiitHpuin Kod(p(pUIHEHTHHH TOMHHT.

936, Vu kackanam  KyuaiTHPruuHuHC  KYYaHTHPILL
KO3(duienTaapu Kyiinparura Tedr: R,g, = 24; %y = 36;
Raiin =48 aAB. Kupuw toxkn 2 MxA OVaranaa 4uguin  To-
KHHII N1COOJaHT. ’

937. U, =10 B na ungumaaru curdadn U.mr‘== 100 B.
Teckapn OOFJIaHMIL  KHPHTHJATAHAAN KEiiHH UHKMIILLATH
curvaa 80 B raua xamaiiau. Teckapn Ooraauuul KO3(p-
(GUUHEeHTHHI aIHKJIaHT., _

938. Arap k., & > 1 Oyaca, tecxkapu OOFJIAHHILIH
KyuailTHPTHYHHHT  Ky4aHTupuin ko3 puuueHT  nimara
TEHT?

939. Arap Teckapit OOFJMAUMHLUAN . KYYaiiTHPruuia Ky-
yaintTupuill  koadgduuuenty 10 xan kam OyJamaca, Teckapu
GOFAAHILIHHHT MaKCHMaA KO3(UUMeHTH Kan/ail oyaanu?
Teckapu Ooraannin OyJMaranjga  KyuyaluTHpuiu  KO3(Qu-
uuentit 30 ra TeHr.

940. Tyrpu Ba TeckapH OOFIaHHIN KO3(PQHUHCHTIAPH
MOC paBlLINa KyHHAArHra TeHr: Ryo=30 nb Ba k_; .=
=—>5 B. Teckapu OGOFIaUHIUAN  KYUAlITHPIHUHHHT Ry
KyuanTupuil KO3((PHUIHCHTHHH TOMHHT.

941. 107- pacamjars 6J0Kk-cxemajlad Qoiijanannd, Tpan-
aucTop.JapHi yaaw cxemacura (111- pacm, a, 0) Kyuna-
HHL Ba TOK OYiimua Teckapu OoFaaHuur Kuputuur, Tec-
Kapy OOFJauMil 3BCHOCH pe3ucTopaan ubopar.
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942, llkkn kackajaim
KyuailTIHpruy CcxXesacu-
Jarn 3JCMCHT apHHHT
pazudaciiiin - Ty HIYHTI-
punr (110-  pacy, a).
Cxexanuur xaici 3Jqae-
MEHT.Iapian  OHpHHYN
Ba HKKHHYHM  Kackal-
JapHuHr KyuaiTipuil
KO3(D(PUILHEHT 1A P I H I,
HacToTasmll Oy 317
Koa(ppuinent.ra p H HH,
TecKapi OOF1an it KO3(-
huenraapunn - pocr-
Jaua (poitzaaanuul
MYMKHH?

943. Tpanaucrop.iap-

~ HMHT [acnoprt  Mabay-
MOTIapura Kypa:

a) f=50 klw; /. =10MA; 3=050; 6) f=IMly
I,=1MA; 3=100; B) f=1xTu; 7, =0,1 A; 3 =50

i

111- paem. 941- macanara omnn

KyqaliTHpruyiap/ia vilaail yuyH TPaH3ucTOp TanJaHr,

‘,944. 112- pacmaa TPaH3UCTOPJIM HKKH KacKaAMl KY-
HAlITHPTHUHHHE  3JEMEHTJapH Oepuaran. YHHUHI [PHHILH-
MHaa 3JEKTP CXCMACHHH TY3HHT.

37- §. IOKOPH YACTOTAJIM TEBPAHWLI TEHEPATOPH

5’3ra’pmac TOK 3SHCPrusiCHHH IOKOPH 4YacTOTaJH rapmo-
HHK TeOpaHuluaapra ailiauTupuiuia pPe30HaHC KOHTVP.IH
reHepaTop/ap XHM3mar Kuaaau. PesoHanc KOHTYp pe3oHanc

“

Ry R Re Ry
—_ T — X

Rt Rz Rar- Rz
112- pacy. 944-

T mMacanara oi
Kup.ﬁ @L L :gwrg. .
—1
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I
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uactoTa foe,, AaCAINK R Ba YTKasuuwr mojocacH f, OitaH
XapaxTepJanain:

Jyer= = [Tul;
= 2 fpanl ]
K=t X
Ry 2nfpesy C (166)
)] S
==L ITy],
K

Oyuaa R, — jipoccennur aktus  Kapuwuanru, Oz, IOkopu

HACTOTA It TVFPH OypuakIn TeOpaHHILAAD Oauluda MY./b-
THRHOPATOP Ba &J0KHHT-TeHepaTopAaH (oiaa1aHILTaLH,
Tyrpn Oyvpuakan nany.ancaap Kyiinaaru OOFIaHHIL OM.IaH
Xapaxrepaanait:

I'=r=,+ ¢, (169)

Oyuwia T — redpanmit jlaBpH, CCK; T, — HMOYJLC BAKTH;

{, — maysa BagTi,
Macananaap

945, INapamerpaapn: L=1 wmI, C=10 uxd Gyaran
KOHTYPHHHI PE30HAHC 4acCTOTACHHIT aHHKJAHT, =
946. Pesonanc rkoutrypuunr curumu 1 ux®, Konryp
yacrorac 10 kI OYyawwm  yuyn kawjait MHAYKTHBJAUK

TAHIal Kepak? '

947. Tlapamerpaapu: L = 10 MI"; R=10 Om; C = 1 Mk®
OyJarair KOHTYpPHHHT aCJAJHCHHW aAHHKJAHT,

948. Kourypuunr acamury = 100 6ymuwn kepak. Arap
R; =50 OM, fpes =5 K[ Oyaca, mnayKTHBAHK Ba CHFHM

wanaaii Oy.auind Kepak?

949. f =10 k['u pesonanc yacrorTajza KOHTYPHHHT TyJa
sapumanrn 10 Oz ra renr. Arap curum 0,2 md 0y.ca,
VHHHT 4C/VIMTHHE TOMHHT.

950. Acouturn 80 Oy.aram pe3oHaHc KONTYPHHHE YTKa-
auur noaocacunu f, = 10,20, 50 xT'u na xucobaanr.

951. Arap reHepartopuuir pesonanc konrypn K =60
Ba f, -1 xl't ra sra oOy.sca, reuepauusiaHaérral CHHY-
conjaan TedpaHuILIap Y4acTOTACHHN aHHKJAHT.

952. CuHycouaa1 TeGpaHiil TeHeparopJapu/a TecKapi
OOFAaHNW xapakTepiuu auugaanr (113- pacm). Pesounauc
1aCTOTa/a KackaAHUHT KyuaiiTupull ko3 duuuenrn sa Tec-
kapu CGOFJanuul opaci/ja Kaujaii myHocadaTt Gakapu/aan?
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953. Arap resepawnsianaétran TeGpaHiiLIap 4aCTOTa-
cu 0,5 M, yaapuunr xyseatu sca 10 mMBr Oy.aca, 113-
pacM, 0 cxema yuyH Kanzaaii Tunaary TPaH3HCTOp TauAall
Kepak?

954. I'enepatopuuHr teGpannw uacroracu (113- pacu)
TabMHHJAWI KyuJaHHWHra Kaujaaii coranauran? eHepaunsa-
JNaHaE€TraH Te6paHul 4aCTOTACHIH POCTJIALl YUYYH reHepa-

TOp CXemacuaarn KaHCH 3JeMEeHTJApHi  aJaMaluTHPHIL
JO3HM?

Ap -

tp

"EK

113- pacM. 952, 953, 954, 955, 956- macanaaapra ol

955. R, xapmuank yauaranaa (113- pacm, a) rexepa-
TOp HiMaa Kauaai yarapuwsaap pyil Gepaan?

956. 113- pacM, @ nars reHeparop cxemacnjaa .Jgamna-
HHHC aHOA, KaTo/ Ba TYp 3aHXKHpJapujari CHrHasaap
XapaKTepHHH KYPCATHHT. :

957. TupaTpPOHJAH apPaCHMOH KyuJauiuul reHepaTopy
CXEeMaCHJary 3JeMEHTIapHHHr Ba3upacHHH TYLWYHTHPHUHT
(114- pacm, a). Arap £, =180 B cxemaunHr uukHuInaa
tTe6panumaap uacroracu 200 k[ 6¥aca, cxemaza KaHaai
THNAATH AHOA BAa THPATPOH TaHJAIl MYMKHH?

958. Tenepaunsnanaérran rteOpaHiuliap uvacToTacH
APPAaCHMOH Kyu4J/aHHLI T€HepaTOpPH CXeMAacCH/ari sJeMeHT-
JAPHUHT KaWCH napamerpJ/apH OuJan aHukJIaHain?

959. THPHCTOPHHHT BOJBLT-AMIIEP XapaKTepHCTHKACH/IAH
doiinanaund (93- pacm, a), R, KapWHIMKHHHT -wWYyHAAI
MaKCHMaJ KATTaJAHTHHH AaHUKJAHTKH, KapwHJAHK YHI1aH
I0KOpH Oy/raHaa appacHMOH Ky4JaHHII reHepaTopH CXe-
macu (114- pacm, 0) mwaamacud, U = 250 B, OGowka-
PYBUH TOKHH 2 MA €0 OJHHT.
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114- paca. Appacuson tedpainnur renepaTopaapi cxemiacu:

a—riparponty, G-rupucropaa. 957, 933, 959- macaaaaapra ona

$60. TVrpu OGyvpuakan TteOpannuwiap uacroracu 100
k[u. Arap =, = 0,1 7, Oyaca, uMmny.aeC Ba naysa BaKTH
HHMAra Teur ? T =

=0,1 £,; Ty == Lny%, = i % EK_
=104, na uMny.ibC- —2+Es
aapuuHr cuiipakanrn- o PU &L . A
HIl TOMHHT.
961. Arap cxewma il I
CHMMETPHK oy.aca.
115- pacm, a jparu R
MYyJAbTHBHOPATOP UH- ik
Kiwuaa TYFpH Oyp- l
YaKJAH  1IMOYJbCAap- —&x
HUUT CHiipaKkAnTH R I
Kauaan oynaan? Cuii-
pPaKJANK Kaljai ucra- ;
pasnapaa ysrapa o.Ja-
an?
962 MyanLTHBHOG- Cs
partop (115- pacm, a)
Ba OJOKuHHT-reHepa-
Top (115- pacm, 0) Rs
cxemazapuaa - Tpan- +E5
3UCTOPJAPHHHT . (a3a ]
BA KOJJEKTOp 3aH- . :
KHPAAPHHHHT CHI- 115- ]'JEI.C‘M. 'I"}'rpu ﬁypuam\u mﬁ_pauum
Ha.’l.ﬂﬂp” xapal{Tepu- reygepartopaapn cXeMacH:
HH K?pca,””“.- - a — MYALTHTUTPATrHM, 0 — GaoknUr-renepaTop.

961, 962, 963, 965- macasanrapra ona
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116- pacm. a —966- macaaara ot 117- pacym, 968- macaitara ot
L 0 — 967- macaaara oug

963. VIMny.1bCAapHUHT OJAHHCH Ba KETHHTH (PPOHTH
TYrpun Oypuakan TeOpanuw reneparopi cxemacnaarn (115-
pacm) kaiicu azemeHTaap OnJaH aHpkJaaHaan?

964, TeOpannw amnauTyiacH €K 4acTOTacHuH poCT-
Jaw yuyH 113- pacmaaru cxeMaHuHT Kaiicu 3JeMEeHTIapH-
Aan (oiinanannm MyMKHH?

965. T'enepaunsanaérran CHrHaaHH aMIVIHTY AaBHI EKN
4acToTaBHil MOAy.JaAuHAaawWw yuyd 115- pacmaarn cxemaja
Kaﬁgn 3JeMEHTIAPHHHT KaTTaauKJapuHn Oolikapuw 3a-
PYP:

966. Uacroracn 10 kI'u G¥aran wKepn uyacroraan rap-
MOHHK TeOpaHNWapPHHHT aMILINTYAaBHiil MOV IALHACH
116- pacm, a na kypcarwaran. Arap amnantyna A = A+
+Ap sin 314 £ 6yiinua y3rapca, MOAY.IsIHSITAHTAN CHIHAJ
KYYJAHHWHHHHT Y3rapHil KOHYHHHH E3HHT.

967. 116- pacm, 0 ma yacTOoTa MMMY.ALCABHIT MOAY/si-
UHATA MHCOA KeATHPHJAraH. Arap BaKTHHHT Oupop f, MO-
MEHTHIAH OowWw.ad yacToTa yu mapra Kamaiica, HMOyJabC-
JAapHHUHT CHIIpaKJauWru Kanaaii Varapanu?

968. dnexkTpon renepatop 3aemeutaapuaan oiixasna-

HUO (117- pacM), YHMHT NpHHUMNHAA 3IEKTP CXEMacHHH
TY3HHT.
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38- §. 9JIEKTPOH CXEMAJIAPHHHI" ABTOMATHKA
CUCTEMAJIAPHIA K¥JUIAHHIIHUILH

DeKTpoH CXeMaIapHIHT aBTOMATHKA CHCTeMaJapH/ia
KYAIaHHAMWH yJaap épraMuia Xajag XyiKajurd pHBoKJa-
HMIIHHUHT XO3HPrH 3aMOH JapaXxacHaard MacaJasapuHu

ey HMKOHHHH OepajiH,

Macananap

969. Arap a) C curuM owwupuica; 6) R KapuHiyk ya-
MaiiTHpHJ/CA, BAKT PpEJECHHHHI HILJAWL BAaKTH Kaujgai
yarapaau (118- pacwm)?

. -'i:i'_'[:
"‘3;1 | M ==
& l

118- pacm. 969- macanara oug

970. 119- pacsm, @ na KYyUJaHHIU 3J@KTPOH PEe.JIeCHHHHT
cxemacu, 119- pacMm, 0 na 3ca XapaKTepHCTHKA KeJTHDH.1-
rad. llly xapakrepucrtukajnadH oiigajaHdd Kyu.JaHHL
3JIEKTPOH peJIeCHHUHI HLUJALl NMPHHUHMHHH TYLWYHTHPHHT.

2
I
Ugf
rf L."-_J:
' Ciga:R,
+ T ) @ - = . Ur {-—_
I J '

119- pacm. 970- Macanara onn

12—160 : 177
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120- pacm. @ —971- maca-
nara oua, 6 — 973- maca-
Jara onxg

971, Tpuonan peneHuHr k, KydafiTHpum Ko3dduiHen-
THHH aHugJadHr (120- pacm, a). PeseHHHT HuIra TYLWHIIH
yuyH [, = /,., =100 MA, T¥p TOkM 3ca [;= 5 MA.

972. YMyMuit aMutTepan cxemazna /, UHKHII TOKH HXKPO-
YH peJe yyJFaMHHM TOK OuJaH TabsMHHJAAAAH. By TOK
TeMnepatypa 7=350 K OVyaranma 6 MmA pgan kam OGya-
MacJjuri Kepak. Mana wy ymMyMui SMUTTEPJIH CXemana Ky-
yalTHpHW KO3GhhHUUHEHTH KaTTaJuru £ HH XHCOOJaHT.
Ty =290 K na [, =25 MKA, Iy = 25 mxA, B,=6000 K.

973. Arap §=50; /,—=/,.,=50 MA;/,.,~0 Gy.ca, peJse-
HHHT HIITra TYyWHWH yuyydn 06a3a TOKH KaHuya OYJHLIHHH
Tonuur (120- pacm, 6).

974. 121- pacMaa MKKH GapKapop XOJaT/ii cXxema CHM-
METPHK Tpurrep TacsBupaaurad. JlacriaGku XoJatia YHI
TPaHBHCTOp OuYHK. Yan TPaH3MCTOPHH OUMII YUyH CXema-
HHHT KMPHLIHra Kaujaait KyTOJH CHTHaJ OGepHIU JIO3UM?

- t—0- &

121- pacm. 974, 975-
Macajaaaapra oun.
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) 975. 121- pacmaaru cxemana TeckapH OOFJaHHLI 3aH-

KUPHUM KYpCaTHHT. Arap pactia0KH XoJaTaa YHC TpaH-
3HCTOp OunK OV.ica, /2, pe3ucTop y3H.JaraHja cxemazna HuMa
coaup Oy.n1aau?

976. Mcengank xuaos exemacuuuur (90-pacum, @) TabMUH-
Jaul KyuyJandlwiiy auuiaair, CXeMaHHHT CEe3THp 3JeMeH-
Tl Roo=0,1 On; B,=4000 K 11 Tepmopesncropaan n6o-
par. Peae uyarasnuunr gapwuanra 100 Om, pyxcar atua-
ran 400 K temneparypaja Huira Ty mupHil TOKHHHHT KaTTa-
Jura 10 MA nn Tawkna KHaags. e

977. Arap U,,,,=50B; R, =2 kOw; /=10 MA Gya-
ca, pese cxemazna TepMOPC3HCTOPHHHI MaKCHMaJa KyuJa-
HUWH Kauaaii OVJHUIN Kepak?

978%. Pyxcar sTHIraH temneparypa Kuiimatn 7, =380
K nan ownG kerranaurn xakuiaa curuaa GepyBYH GoLIKa-
puw nyasTHaard kapwuanry 2 kKOs Oyarad samna éHHLUH
yuyn yura 20 B kyuaauuw Oepuwr kepax. Arap Upuy =
40 B o6¥y.aca, 3amkupaarn Tok sca 10 MA nadH OpTMAac/aHrH
YUYH JaMmmnara KetTma-keT KuJaub Kauuail TepMope3HcTop
yaaw so3um? 300 K na 3awxkupaarn tok 1 MA ra Tewr.

979. 90- pacm, @ aa kypcatuaran cxemanarsu peqaena
TeMMepatypaHHHr 3JEKTPHK CHrHaJjara aifyauuwn Kaunai
coaup 6yaaan? Eunwna 90- pacm, 0 jgard XapakTepHCTH-
kanau oiinasaHHHT.

980. Tepyope3ucTopan TeMnepaTypa peaeCHHH MYyXHT-
HHHI Gowka Temneparypacura (90- pacm, a) Kanaail co3s-
Jatl MYMKHH?

981. Cxema © =100 sy EpyFaAHK OKHMHAA HUIIA0 Ke-
THH yuyH (94- pacm, 0) (poToanemMeHTHHHT (oTOCE3rHp-
JAHK Kos(uuuenTH Kanua 6y auwuun auukaanr. o=/, =
= 10 MA.

982. dorope3ucTopaH pese CXeMacH HWra TYLHLH
Y4YH KaHaail Kd4TTajadkaari EpyFraHK OKHMH kepak? Dy
cxema 90- pacm, @ narn cxemara yxwaw. Sy = IMA/[am,
uwra tywnpuw Toku [y =0,1 MA.

983. Eurnnnan XuMOf KHJAMII CXeMasnapuja Kauaai
pese cxemazsapuian (oiaanaHHIL MYyMKHH?

984. Onauii paaHONPHEMHHKHHHT OJIOK CXeMacHAaH
doitnananub (122- pacMm, @), YHHHT MYMKHH OyJaran npHH-
LUHIHAA 3JeKTP CXeManapHaH GHPHHH Ty3HHr. Xap KaiicH
6JI0K-CXeMaHHHT YHKHIIHAATH CHIHAJ KYPHHHIIHHH (L1aK-
JIHHH) KYPCATHHT. ' ‘

985. TpaH3WCTOPJIH paaHONpPHEMHHK/AA KaHAaH CHTHAJ-
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122- pacm. a — 984- macaaara ona, 6 — 987- macanara ona:
TT — ToBYw renepatopu, KA — Kyvesar kvuaiitupriu, 5K — Gowxkapmin Ky puaMaciy,

IOYK — joxopn yactotraan kywaiminprad, J — aerckrop, /IYK — nact 4acToTanu Ky=-
yafiTupruy

Jap KHPHUI Ba YHKHW CHrHaagzapu OVaaau? By xoJana
KaHjail XaJaKuTJapHH Kypcata 0.acus?

986. Yura kyuaiiTHpruu Kyiimaaru yTKasuu noJocasaa-
pura sra: 10 'y —20 xlu; 40 — 100 xly; 1—3 Ml
By xyuafiTHpruusapHHHT Kaiich GHPHHH TOBYLU KaHaJWHHHT
YMKHII KAackajan cH(paTHIa MIIJIaTHIL MYMKHH?

987. TeneBH30OPHHHT TACBHPHHH Y3aTHIU KaHaauaa BH-
JHOKYUAHTHPTHUHMHT 3apyp OyJaran KyuaiTHpuw Ko3(-
buunenTHHH aHukaaur (122- pacm, 6). TlepenaTUHKHHHT
MHHHMAa Toku 0,5 MA, y3atyBun TpyGaHuHr ¢GOTOCE3TrHp-
AuK Ko3(pduuuentn Sp=10 MxA/aMm, TaCBHPHUHT MHHHMAJT
EPYFJAHK OKHMH 2 JiM.

988. TeaeBusop yu fiua aaBomuaa Gys3uamMacaaH Huljaa-
IH. Arap TeseBH30p OMP CyTkaza 3 coaThaH HuJarad
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oy.ca, KHHECKOMHHHHT TapaHTHA My/JJaTH tnp=2500
coarma Tyraran OyJgaanMu?

989. DseKTPOH CXeMaJapaard MOHTaX 3HYJIMCH HHMA?
IIyHd TywWyHTHPHHT. DJEKTPOH annapaTypaHHHT HILIOHY-
JIHJMTH MOHTAaM 3HUJHTHra KaHaah OOFJIHK?

990. U“, ,WJIM“, HE®“ noruk (MaHTHKHiT) onepamus-
JapHu Oaxkapuul HMMKOHHHH OepYBYH 3HT OJMIHH MPHHLH-
NMHaJg JMeKTPHK CXeMa TY3HHT,

991. Huma yuyH 3JeKTpOH XHCOOJawW MalIHHAAApHAA
CHrHAJ OJaT/la HKKHJIAMYH XHcoGsaw CHCTeMalda KOoAJaa-
Haau? YH sapsaaaM XucoGsiaul GJOKH €paamuia KaHaafn
MaKCHMaJ COH €3HLl MYMKHUH?
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] 606

5. 5,55-10M cek. 6. 6-10%3. 11.2. 12, =~ 3,3-10—5Kn.

K§pcarma: wapHuur oFdpanry mwap Ba 3apAaaalirad kHcMm OpacH-

Rard KynoH kyum 6unan myposanarnawaam. 13. =~ 0,08 Kajm? 14, Kn-

UMK 3apagxad =t 33 MM Hapuaa. 15.=~8,6.-10—1+ Ka. 16, e(f)=
| 2

R S § maly

1—0,8¢"

K §¥ pcart™a: rasunsr QH3JNEKTPHK KHPHTYBUaHAurH ¢ — oo Id ¢ (£)

GYHKUMAHMHT NUMHTH Kabn aHugaadamm, 19. 2,9 H.Kypcatma: B

mapra TabCHp KHaaérraH ky4 Fup Ba Fop KyudapHHHI HaTHXaJIOB-

uuc Gymamu. 20. 0,01 H. 1 H. 21. 221 B. 22. 1H; 0,5H. 23.
3-10—3X;1,5-10-3X. 24. 0,6 M; — 60B. 25. a) 25B; 6) 150B; 0,25 M.
26. 0,1 X; 27. 8.10-3 Ka. 28. 5.10=5 Kun 29.=0,62 u®d.
33. >~ 4,5.102 mM2 34. == 0,557 ud. 35. =~ 56,5.36. 5-10—3 wm2% Ky p-
catma: S Ba CranucbaTaH HKKHTa TeHrJAaManap CHCTEMAacH TY3HII
kepak.[.37. 0,05 . 38, = 11. 39, 10 Mx®P; 6,6 MxP.,

I1 6Goé

42, 1,25-1015,943, =2{31,25 mMfcek. [KI¥'pcaTwm a: puanka KypcHAaH
Mabaym 6farau [ = envS dopmynacungan doiizanasnm kKepak; OyHAa,
e — 3JeKTpoH 3apanu, Ka; n— Xawm Gupnurwma sapagianrad 3appa-
JAPHHHT COHH; U — 3JIEKTPOMIAPHHHT YPHUH anMauiHml TE3nuru, M/cex;
S — kecum 103, M2 44, 10 Mm% 45, =~ 3,6 mm. 48. =2 1,5 wmm. 49,
= 0,09 Om; =78 OmM, 50.65 mm2, 51.3,14.10—8 Om-m. 52, =~ 3,8 MM.
53.50 M. 36-macananunr Kypcarmacura xapaur. 54 8 Om
5 Om 55. 294-10-7 Om. M 56. 303 K. 57. 5-10-31/K. 58. =420 Om.
59. 11 xOm. 60. 10—3 1/K 63. 75 Om. 64. =~ 8 m. 65. 15, 8 MM~ K ¥ p-
CaTMa; MHC Ba alOMHHHMH CHMJAp KeCHMHHMHr HHC6aTH YJapPHHHT
COMHUITAPMA KapPIIKHIHKIAPHHHHT HHCGaTHra TYFPH NPOMOPUHOHAIIHD.

. 200 B; = 44,6 B. 68. 22,5 Br. 69. 1) 4 mapra KaTTanawTHPIICHH]
2) 9 mapra xuupaltupuacun. 71. 1,224 B, 72. 56,1 M. 73. 0,5 OMm. 74,
6 Om; 4 Om. 76, 0,5 kOm. 77. 91%. 78, 14B; 20m. 36-mac aaa-

HHHT X¥pcaTmacura i{apanr.SOP:(R—“‘%‘i’?- Kypcat-

M a: 6y GYHKUHAHHHT rpadHKacHHH Kyfiuaariya ﬁcamT:c'gpax: Ruu. KHii-

MaTnapra kappaiau 6yaran Braw KuilmMaTHH opauuatacuHi YK G6¥itmua

KyHu6 9uKAm xepak, AIbHH, Rraw—0, 1 Ryy; Rraw = 0,5 Ruy, Rraw = Rus.

Rraw = 2Ruy. B2 X. k. 81. 1,5 MA ra kamasanu. 82. 0,55 mm. 83. 15 B;

30 Om. 84. 350 Om. 36-nacanagunr K¥ypcaTrMacura Ka=
E

2 E
paHr, 85. ﬂ)]i"——'g'-T?“;Iz:-—‘s—'--F—e*; !:‘:—5_'?; 6) f, =
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E E ;
=& Io=0; L=—"F" KypcaTMa: yu Tenriamamr cucrema
Tysnw Kepak: 1) / yseanaru Tokiap Ttenraamacuni; 2) / koHTypaarw
kyunammaap teuraamacuuu; 3) [ Konrypaarn kyuaanuwaap TeHraa-

5
macnui, 86. =~ 83,5 B. 87. 0,1 A, 88. 16 uBr. 89. 50 B; 0. 91. 3 R.

92, 0; R.. 93. = 1,08 A. 95. R, = R.. 97. Kypcarwma: aef Ba adb,
etb Ba cab cunrapn yu OypuakaapHu kypué unkuw, 98, Peocrar 6a-
TaMoM yngapuaramia: = 2,80 A; U = 85,8 B. Peocrar 6atamMomM kH-
purnaraunza: £ = 1,54 A; U = 46,2 B. 99. 30 xOwm. _II]O. 14,58 kO,
Kypcartwya: apudyernk nporpeccis Xaarapuunur iinrinauc  ¢pop-
Myaacuaau ¢oiigarannur. 101, 1,4 B. K ypcarma: apudpMeTHrk 1po-
rpecensunur n-xain  gopamynacuaan goitgarannnr. 102, 500 Om.
K¥pcatT»a KaMaoBull FeoMETPHK NPOrpeccHs Xaatapunuir finrin-
aucn (opmyaacnaan ¢oiiaananunr. 103. 3,14 MA.

K¥pcartsa: kaMaloBuil TEOMETPHK TIpPOrpeccHauiur i - xaau  ¢op-
Mmynacuaan ¢oiigananunr, 105, Kerma-ker yaaw yuyn n=3; napan-
nea ynaw yuyw — n=7. 106. R,'= Rsu. 107, 16 B. 111. 64 Tmiinn.
112, 1,95 kOMm. 113, | cym. 114, 600 2K, 115, = 0,7 A, 116. 0,58A;
33 XK. 36-macaarannnr kypcarmacura Kapaacnm 117,
Peauctopna R = 4 Om, 119, = 4 r. 120. 5A. 121, 12 A. 122. 9,6
coar. 123. a) 9,5 coat; 6) 5,4 coar; B) 4,2 coar. KypcarTwa: Kon-
Jam BAKTHHI alpKaanl yYyH njacTHHaaap 03nHH TonHiu  Kepak. 125.

“olt 196, 0,5 A; 36 y
at+l'16' , 50 A; 3r.36-MmacanauHiur kypcarmacura

KapaacuH,

m—

Il 600

130. 2 H. 121. 2,22.10—! T'/m. 132. 177. 133. 10A. 134, 0,1 T. 135.
0,25 M. 136. 1,6.10—+ B6. 137. 11,8 mm?, 138, 6,28-10—¢ TI'/m. 139,
3.2 Afm. 140. 4.10—¢ T. 141, 20 A. 142, 0,4 M. 143.0,8 H. 144,
273 A. 145, 750 Afm. 146. 1350 ‘A, 147. 1 Afmm2 12, 148, =1,4 T,
149, ~0,4 T; =1 T. 150. = 14 A, 151, 1000 1/I. 152. 568 ypam.
K ¥ pcarnma: MarunTasuil 3amxup  yuyn TYAIHK TOK KOuyuu ymoéy
xoana G6yunail ésunaam: fw = Hegler + Hplp. 153, 1,3-10% Afm, 152
MacanaHMHT KypcaTMacHra Kkapaacwuu 154, 1,63-10—1B6.
155, 210~ BG. 157. F; = 10—%H; F, = F, =0,87-10—3H. K¥pcar-
M a: Xap KaiicH yTkaaruura TahcHp aTYBuM Kyu ywly §Tkasrru Ba
6oWKa HKKH YTKa3ruu opacujaru HaTHKANOBUNM Y3apO0 TabCHP KY4H

CHHrapu anuxaananu: = V F\ + Fg + 2F, Fp cos (2=—a) ,6ynna:F ,

Ba F g TawKHa 3TYBUI Kyuiaap; o — yJap opacnuard 6ypuak. 158.
1200 H. 160. 1000 H. 161. 900 H. 165. 0,9 B. 166. 6-10—% A/am. 167.
0,24 m. 168. 5-10—5 T. 169. 1,2 ,;T. 170. 40m/c. 171. 2 B6/cek. 172,
— 1,25 B6. 173. 12,5 A. 176, — 10 B. 179. 4-10—2 B6. 180, 0,2 T.
181, 5000. 182, 0,05T1.183.1,4T;0,6 I, 184. 0,25 185.0,25. 186, 31,25
MIC.187. 0,15 I". 189. 2,02 B. 190. 0,675 H. 191. 1,125 T. 193. 1,43
mapra. 194. 0,8 Br. '

IV 600

199, 21 M cex. 200. 7,2°. 201. 0,8 A. 204. 62,8 pan/cex. 205.635B; 20 M
cex. 207. 2,5 mcek, 208, 50 'u. 210. &; + b, ==, 214, 71 B; 142 B.
216. 10 A; 120 B; 12 Om. 218. 323 K. 219, i = 8,5 sin (314 ¢ — 45°).
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[MA]. 220. 35,6 mm2, 221, 610 Owm. 222, 40 n, 223. 160 Tu. 224,
! o

U
C= —i P =g 225.1=0,195 sin (628¢ + =/2) [A]. 228.105 Br

,7 A.229. 4,8 A; 1 =06,8 sin (2500 £ — =/2) [A], ' 230. 3,14 Owm.
31. 0,32 MT". 233. 800 u. 236. ip =10 sin (314 — 45°) [MA];
t=320 sin (314f —135°) [MA]; 4= 31,4 sin (314¢ + 45°) [mA].
237. 400 Om; 0,64 54 Mx®.239. Up =150B; U, = 168 B; U, = 94 B;
Upr=54 B.kypcaTma: OM KouyHigau doiaaranns 3AILKHD KHCM I

U U U
yuyuw remrnama  Tysamu:  Up = =" Ry; T Ry
u u ——— ' —
Up = 3r* Xij Ue=2 Ko, 6yuna 2= V'RY 1 X7; 2= R T X2.
240, 1,7 Mx}.1239- MacanaHHHr KYypcaTMacura Kapaaciuu
U
241. n‘r]: xg;[g: x".
R1.‘/|+—E RQ]/‘I‘F—-—(}‘
R{ R3

239-macanaHuMHr K¥YpcatMacHra Kapanr. 243. 16 k['u. 244,
25,5 nd. 245. 2,55 ml". 248, 21,3 A; 106,5.B; 2,25 kBA; 2,1 kBt
0,77 keap. 250,10 Om. 252. 0,8. 253. a) 381 Br; 330 Br; 190 Br;
0; 6) 0; 190 Bap; 330 sap; 38l Bap;p)381 BA. 254. 22 Br. 255. 64 BA;
256. R =100 Om; z =127 Ow, cose = 0,79. 257. 970 Brt; 760 Br.
258. 0,4. 36-macananuHur kKypcartmacHwra Kapaur. 259,
70,5 MA. 260. a) 16,3 BA; 10,6 Br; — 12,4 Bap; 6)25BA; 25BT; 0; -
B) 16,3BA; 10,6 Br, 12,4 pap. 261. 6 BA; 1,5 Br; 5 Bap. 263. R.
264. 13,2 mxP, 265. 1,5 mapra kamaanu. 267. 0,666 mxd. 102-m a c a-
MaHHHr KypcaTMmacHra Kapaac us 269. 6 MM, 270, 2,13
kOM. 271. 0,4 xOm. 272, 16,5 mx®P. 100-Macanauwuur Kypcan-

& ! e
MacHra Kapaacud 273.C, = C.. 274. -(-:.LB.EL;C";-_Q?& 2.2:C,
| et O
276. 0,215A; 47,5 sap; 73 M. 278, 45 B; 320B; 324 B. 279. 3,655
B; 1,353 B; 0,0674 B; 0,0931 mcexk.

K¥ypcarma. 6,7-u3oxnapaan  ¢oiiganauuacus. 280. 0; U, 281.

6,28 Om. 282.0,566 Om.283. 0,165T. 102-Macaxaniur kypcart-
Macura Kapaur, 284. 1,48 MI". 285. 3,45 L. 286. 31 mI". 287. 88

mI; 288. 56,5 Om; 0,15 wmI. 289. F =—U£—;.
R+ X;

HHHT K¥ypcaTmacHra Kapasur. 290. 22 Owm; 62,5 mI". 291.
Ip=1,= 10A; Up = 150 B; U, =157 B; ¢ = 47°. 292. a) 68%; 6)
96%. 203.—96 Om. 294. 105 Om 296. 34 Mx. 299, /, =0,26 A; [, = —
—0,127 A; 302.17,2 Om, 12,8 A.303.200 B; 400 BA 320 Br; 240 Bap.
304. R= 14,7 OM; X =7,15 Om; z=16,4 Om; [=7,75 A. 306. 149 On;
44,7 B. 308. 135 Om; 110 B. Ky pcarTw a: 3atkKHpPHHHT TYJa Kapuix-
JUCH ?rxaaynqaum;kxa Teckapy 6ynrad kKarranauk kKabu TOMHIAAM:

80-macana-

Z:= 6}'Hnag=§-‘-- _Rﬁ_b___xl;
V (@ + &t (b1 +b2)7 1= eI hm
X

b
2




309. /=0,115 A; [.==0,066 A. 316. e Lysinat; e minled |
+ 120°). 318. 2,5 kB. 319. 7, 17,8 A 1y 10,03 AL 320, 0y O 1 he.
380 B; 6) 0,107 A: 220 B. 321. a) 80,5 wmA; 127 1% 6) 46,5 ur;
220 B. 322. [, = 0,153A;5 Iy 0,108 As Zye 0007 A 11,

= U.TIB - U.'I(‘. = 220 B. 323. COsy 5 0, H06; cospy, 0,190 comyg, -
=0,485; P, = 18,8 Bt} Py -+ 1,65 By Py, s B 324, 1,

S 0.2]2 .‘\; !‘I'-'\ = n, IQ.! ;\: !r\" “, I::.l:‘ A: ,I:'“ “.fj}f_'.i /"
e = 0,131 A5 [je= 20,076 A. 325. cos g - 0,280; con g, 0,005
cos ¢c = 0,298, Py=13,5 By; Iy - 18,7 By Do H,6 Bry 325,
104 Br; 85 Br, 60 Br. 327. 100 Br. 30-Macanaltnir gypearacira 1i-
paur. 328. 16,2 MIK. 329. 31,5 On. 336. 0,66 A, 346G, 0,455 AL 347,
5L=0,21 A; L. =0,275 A; ¢, =08 ¢.=01" Kypecarsa wucicn.
MoJuyiaap Toku Moc papumina fyp na fop  pasa rowara renr, 545,
Ig=1c=19 A; I, = 2,I8 Ay U=220 B. Kypcarma: haza -
KICKa TyTamranaarima xkapo0 Tvepu 6yvaaam. 349, [ - 0; [, =/,
=0,91 A; U=03,5 B. 350. 9,6 xBA; 635 Br; 9,5 keap. 351. V4
Mapra kinasam. 352,z = 32,

V 600
358. a) 0,07 A; 0) —0,07 A;m) 1,34%; r) 0,7%. Kypcarua:
TYrpHaaw reckapin 6earu OMaan oaunran agConioT  XaTtoIHK  CHHTapi
aunkaanaan, 359. 0,1 B; 0,529%. 360. 0,1 A. 362, 0,66%. 363. 1,05,
Kvypcarwya, Tysatmm  xkoagduunentn yauaHaérran KaTraiuk Xagiu-
Knii KuiiMatunuur yunur yavanran gniimarnra nacbatiaaun adopat. 364,
AU
2,49 365.4% 367. —0,5 B; 3,57% 368" 3 U:' = 5. 369.0,2 A; 5%. 370,
2
Tayw > Tajui 371.155° K ¥ pcaTma. 6ypuw 6ypuaruim aunsaau ¢Gop-
Mmyaacnaan ¢oiigaunacun: 6ynaa: Myg Ba Myy — ailaanTupyBun Ba akc
c

Tapeup atysui Mmomentaap [H. m]. 372. 1 6ya/MA;1 MA/6ya 376. D=

Sya

= =1,75.377. 10 6ya/uxA; 0,25 mxBr. 378. 0,535%; 0,8%;1,6%;
X1

8 9 379. 100 6¥n;2 MA/6va 60 mA 384, 3,3 A. 385.5R,,;,.386.1,11 Ow.
388. 9: 99: 999; 389, 25 nwm. 390. 2,5 A; 50 MA/6va. 392.80 .\1]B; 16 MB.
. I

1.
394, =~ 19%.395. 1,095 kOn. 396. 0,7 : MOwm. 397. 9 99’ 999

398. Py= 0,375 Bt; Pp ¢y, = 0,167 Bm. 399. 555 B. 400. 9,25 kOwM,
Ky pcarwma: poasTveTprapuunr Gnpuaa KyuJlauuu HOMHHAT,  SBHH
Uy, = 150 B; Gowrkacnia 3ca— yMYMHii Ba NHOMHHAA KYYJIaHuuaap
opacuzaru aiinpmara, ssun 130 B ra tenr 6ymmun ao3um. 403. 6.35 B;
11 B. 404. 12,55 kOm 405. 8 B; 4,8 A. Kypcarwma: Kypcatuaran
¥Ayaw pexHMILa MOC Keaypull HKKII TEeHrJaMa CHCTeMACHHIL  Ty3uu
xepax.;?ﬁ. 2,33%. Kypcarma: nuucbnii xaromnk ywly Xxoajia
-+ Af
Y2 =—l~—-_!—l'- dopmynracunan  aunkaanami. 407, 1) 0,3A;

2) 0,665 A. 408. 286 nd. K ¥ pca T ma: §aua yerapacitu poabT™MeTp

épramuaa xewrafiTupuur yuyn kywumua cuwrum  karrammrn G =
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Cv
- = m_—l c]mp.u}'
HUHr Yavanaérran Katraanry; U, — BOABTMETPHHUF 10KOPH YerapasHii
Y¥auamu, 409.300 B.408-macananuur kKypcaTMacinra KapaHr.
410. 814 B. 408-macaaa kVpcaTtmacura xapaur. 411,600 B. 412.5A 413,
50: 7500 B. 414.6 9. 415. K¥nn Guaau 7. 418. 1 Om: 0,29%.419. 25 Om.
420. 23 Om. 421. 101 Om. 422, a) Ry > Ry : 6) Ry < Ry. 423. a)
R, <0,138 OM; 6) Ry > =22 kOm. 424, a) 58,8 Owm; 6) 60,3 Owm.
425. 6,259%.426. 7,15% 427. 0,72% 406-macaavnnr xypcart-
Macura Kapaur. 429, 40 On, 430. 1 B. K¥pcarma: CBa g
HYKTanap opacugarit kyuaanuimn Ry pa Ry éxkn R, pa K. Kapwiaix-
nap aiimpmacura teur. 431. 10,2 Om. 430-macaadannnr Kypcat-
Macura Kapaur., 432, 2,33. kOm. 430-macanannur kypcart-
Macura Kapaur, 433 12 kOwm.434. 125 Owm. 435. 17,5 Om. 436. 3
MM2.437. 1,6 MOwm. 438. R; = 19,3 kOm, R, = 45 kOn. KypcaTnma:

Aa 6yimmua auukmanann. Bynza: U — kyuaanuu-

Uu—u, — U,
CHMJAD H3OAMUNACH KaplliaHkiapin: R, = 1-—LI——— R.=
U—-U —U. : )
=Ry —l;— ¢dopmyaanapaan  anpgaanaze, 439, 12Mow.
1

445, 98 Br. 446. 2,5 B1/6Va; 5 Br/6¥a; 10 Br/6ya; 0,4 o6yva/Br 0,2
6yn/Br. 0,1 6ya/Br. 447.5 Br/6Va; 10 Br/6ya; 20 Br/6v.a; 0,2 6ya/Br;
0,16¥a/Bt;0,056ya/Br. 448. 1,095 kBt; 449. 1,089 kBT, 450. 1, =0,467 %;
T2 = 1,0119%. 451. 6GMA, 452. 5,8%.K ypcarws a: 6up ileua KaTranik-
Jaap yauaMHHUUT HHCOHIl XaToanurn Xap OUp Kuitmar VauaMuinHHT HilcC-
6uit xatoaurura tenr. 453. 83 Br. 454. 180 Br. 455. 69,5 sap. 460. 7.
kBr 461. 10 Br/6yn. 462. 50 B; 2,5 A; 87,5 Br. 463. 6 xBr. 464.
0,625. 465. 24 kXK. 466. 28 cex. 467. 750 Br. 468, — 200 7K, 1,52%.
469. 1,015. 363-macanauuur kypcarmacura xapanr. 470-
785,6 kBr. coar 471 1980 Br.cek/aitn Kypcarma: cutrynk aiina-
HHIIAAPHHUHT COHH  AilIAHMIIAAP MHUKIOPH 1MapTiaa KeaTupuarain yp.
Taua apupmeTHk mugnopra Teur, 473. 60 wmI. 474, = 0,8159%. 475
16 mxd. 476. 80 Mr. 477. 9,9% — 8,8 mI". 478. 1,43 mxd 480, 13,4
Om; 0,151 T. Ky pcarTwma: nepexaiouaTeNHHir HKKAAd XOAaTil Y4y
KYNPHK MYBO3aHaTHra MOC KeAYBYM HKKH TEHIJamMa CHCTemaciin Ty-
aum kepak. 481, 145 Owm; 216 MT. 482, 44 wmxd. 483. R =30 Ow;
z2=4kOm; L=1,14T. 484, R =45 Om; X.=21,8 Om; 2z=40
Om. 485. 280 OmM; 22 M. K ¥ pcaTma: ukkana wacrtoralia XaM Yauat
PEXHMHra MOC KeJYBUH HKKH TeuriaaMa CHCTeMacHHl TYy3Hul JO3HM.
486. 1 rpanfla; 1,75-10—2 1/Tla. 489. 25 wmB.yuw/aitn; 4  aiiaf/smu.
490. 4; 10; 14B/TTa. 491. 2,5 B. 492. 5. 493. 9 KOm 497. /[, = 3,46
MA; [, = 2,5 MA; [; = 1,36 MA. 498. 62,5 MrA. 500. z = 10}/ 1 — 10/#
[OmM). K¥pcaTma: yauamank [ — mm. 501. 90 mxd. 502. £, = 8§ cex;
2MA -cex

t» = 6 cexk; Sg = -

VI 606

505. 17,8 B. 506. 990. 507. 57. 508. 10; 0,2 509. 11; 2; 0,67; 0.2
510. 40. 511. 1,8-10—3 m2. 513. 12,3. 514. 13,6. 516. 4; 2;1,3. 517.
w, = 10000; w,=125.518.100.519.919%.520. 1,93 BA; 35. 521. 1,4
xBA. 522.1,23 kBr; 1,49 kBT; 1,71 xBr1.523. 96%. 524. 6,2 kBr. 525.
5,3 A; 1,6 kBr; 49,5 Br. 526. 5 mm?; 80%. 528. 0,21. 529. 0,123.
530. 0,32 A ra xkamasau. 531. 0,15 ra xynasau. 532. 92%; 1,78 xBr.
a36. 50. 537. 7500.
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538. 150 B. 539. 200 A. 540. w; = 4950; w, = 450. 541. ~ 32 B; 0, 3.
542, 1,4 B. 545. 22 B. 546. 25; 49; 81 Br. 547. ~ 980 B; 0 21
548. 23,4 mA. 550. 98%. Ky pcaTwma: yprava 6up cyTkaank (b . K,
HOMIIAA HAarpyskaga HuIawWw JaasomMnga caphiaaHaaurayd  SHepris
HUFMHAMCHNN CAAT HIUJMAW BAKTHAA capd Kuauuram suepruara uucba-
i kabu amugaanaan. 551, 15 A, 552. 0,26. 553. S;=0,4 mm%
S, =20 mm2 554. 0,48. 555. 25 A.558. [, =6,7 A; I, — 70 R
559, 109.560. 19,5%. 661. 16,1 nan 20 B raua. 562. 500 A; 0,5 A.
566. w, = 33000, w. = 3300. 567. /,,; = 8,33 A; /;» = 250 A; w,=2100;
w, = 70, 568. a) kyy =20; U., = 150 B; 6) £, = 34,7; Un =89 B;
B) key=23% U.,=86,5 B;r) kT-, = 20; Usy= ]50 B. 569. Y|Y. 570.
Y/A. 571, w, = ]/EQ, 573. 959%; 94,8%;95,1%. 574. 83,5%; 1,68

kBr. 575. 15,3%. 580. 99,5 nan 100,5 rava. 582. 1,1. KypcartwMma:
Tpauchopmaropaapuil napaiien YaawHiar HKKHHYH WADTHHIL aHHKJI0B-

i,
4 Teuraamann ésimu kepar. By Baa;

HHCOATHHII HOMADLJAYM KHiiMaT
Uiy

KVpunuwnaa udoaanaus Kepak:i =7 < & 0,05. 583.582-macaua-
HILHF KypcaTsmacura Kapanr. 584. Pyy=1,4 Py . 585°
P, =39 kBr; P, ;=33 kBr. 586. 3,8 xBA. 589. 2, 2 '7'2 110 B.
590. /. =20 A; /3= 10A. 591. 5 mm* ra. 592. 28 A. 593. w, = 1080;
W, = 720. 596. /; = 62 MA; [, = 152 MA; [; =90 mA.597.0,14=( 16 A.
598. w, = 2w.. 600. S;=0,8 kBA; S, = 0,2 kBA; ky = 1,25,

VII 606

602. 6,6% . 603. 1500 aiia/stnn. 604, 3000 aiia/sun; 609%. 36-macanxa- .
HHHT kKypcaTtMacura gapaur. 606. 5. 607. 314 pan/cek. 608.
33 I'u. 36-macaranuur Kypcatmacura gapaunr., 609. 305
pan/cek. 610. 1800 aita/mun. 611. 1425 = 1450 aiin/mun. 612, E, = 285
B; E.=250B; E.s =5,5 B. 613. 100. 614. 9 B, 615. 173. 616. 5 Ow.
617. 3,6 Owm. 618. 0;0385 Owm, 619, 11 B; 48 I'n, 620. 20 B. 621. 9,5
A. 622, 10,5 A.623, 20; 4; 2 H.m, 625, 1,15 H-M. 627. 1,35 H-Mm.
632. 849. 633. 83,5%.0,5865. 634. 110 Br. 636. 81,5%. 2,7 kBt. 638.
s =25%; 7=97,5%. 640. 8 kBt; 17,5 A; 30,3 A. 641, 3,75%; 39
H -»m. 664. 750 au..'l!mm 665. 6. 666. 400 mapta 667. 950 aiin/muH,
669. ¢ = 112 sin (628¢ 4 60°) [B]. 671. 16 B. 672, 16. 673. a) 0; 6) Py
674. 750 Br. 675. 990 Bt; 90 Br. 676. [,, =73 A; luy =42 A. 677.
1,6 mapra. 678. 6,45 A. 679. 196; 39,2; 16,3 H.-M. 680. 95,5%. 681.
5 kBr, 682. 92,5%; 6,02 kBr. 36-macanaunur Kypcarmaciu-
rakKapaur. 683 1,96, 0,98, 0,163 H-m; 10000; 50000;
120 000 pan/cek.

S VIll-606

692. 200 B.-693. 99, 132; 175 B. 694. 12. 695. 750 aiin/mun,
696. 100 B. 36-macanxamunur KypcatrmacHnHra Kapamur.
698. 6,4 A; 77 B. 699. 420 aiia/muu. 700. 440 aiia/muu. 701. 5 A.
702. 185 A. 703. 240 B. 706. 7 Owm. 707.0,5 Om. 710. 185, 170, 125 B;
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-g—:= % 2; 5. 711, 10 gan 50 Om rava. 712. 20,5 A. 36-macana-
HHHT K¥pcatmacura xapaur., 713, 156 B. 714, 198 B.
715. 180 B. 716. 10,8 kBr. 717. 34 A, 719. 7,5 kBr. 720, 1,03 Ow.
733. 162 B. 734. 8. 735. 120 B. 36-macasaHuur KypcaTMacH-
ra Kapaur. 736. 60 Om. 737. 5,5 kBr. 738. 6,1 «kBm,
739. 78%. 740, 500 Br. 744. R; = 0,08 Onm; R, = 0,3 Ox. 745. 1 O,
746. 5 OM. 747. 360 A.

IX 600

759, 0,127; 0,555; 2,55 wmA/mm2. K¥pcarma: G6,7-nropasaprau
¢doitnananuacns. 761, 0,182 Ajrpax:-m2;  1304,6K. Kvpcartma:
SMHCCHA TOKH 3HYAHCHHI GepHaraH temmnepatypara OOFJINKINCIFA MOC
HKKH TEHrJaMa CHCTeMaCHHH Tysnw kepax. 764, 1) 2 MA[B; 2)
2 MA/B; 765. 24 Om. 767. MWkkn wmapra kamasan,.769. Q, =5 XK,
Qi =3,6 XK. 770. 220 MA. 771. 9 kOnm. 772. 0,95 kOn. 774. 1) 20;
2) 5; 3) 2. 776. k, = 20; Ry = 50 Owm. 777. 100. 778. 2 MOw. 781. 100.
782, 5; 2; 1 B. 790, 29 mm. 791. 6 B. 792. 160 B. 793. 141 B. 797. a)
0,9 B ra xynmaami; 6) 40 MmA ra ysrapagui. 798. 20 Oxum. 801. 20 B.
803. 2,5 Br; 33,3%. 804. 3 MA. Ky pcatma: /g, U, xoopaunarta-
Jlapia HYKTalap opxKanau i}"‘ryB'-n! TYFPH UH3HK TeUrJaaMacHiid TY3Hu
kepak. Hykranap koopaunatacu wapraa 6epuaran. 805, 20 MA. 36- M a-
CalaHHMHr KypcaTtmacura Kapaur. 806. 150 B, 807. 1 kO,
808. 2,33 B. 804-macasamuur kypcarmacura KapaHr.
809.20 A, 815, 573 Om. 759-macasaunur KypcatrmMacHra
Kapanr. 816. 312 K; 293 K. 817. 560 K. 818, 80 wmxA. 823,115 B.
825. 0,5 kOm. 826. 370 K. 759-Macanaunnur KypcaTMacCHra
Kapaunr, 827, 3830 K. 828. 0,366 mA, 832. 0,5, 0,33: 0,25 w~A.
835. 60. 836. 0,9. 837. 1 kOm. 838. 1 mA. 839. 313 K. 840. 0,98; 49.
842, I, = 565 MA; I3 = 0,57 MA; /5=8,8 MxA. 843. /5 =0,2 wMA;
Iy =10,25 MA. 36-macananuur kypcarmacnra KapaHr.
844, 0,97, 10 mxA. KypcaTma KOMEKTOp TOKHIMIT Gepiuarat
KHHMaTaapHra mMoc Keaysus MKKH TEHrJaMa cicTeMacHHil T3 Kepak.
851.2; 7; 15 MxA/an. 852, 10am. 853. 103 A/aum= 2.10=3 A/um® 36-Ma -
CamaHMHr Kypcatrmacura Kapamur. 856, 1 am. 858. 1 B.
860. 1) 20 mA; 2) 6,7 mA. 861. 5 mapra xamaaau. 864. 80 MkA.

* 865. 0,25 am. 866. £" — 1. 870. 150 am. 804-MacanaumHr Ky p-

caTMacura Kapaur. 871. 10 mapra xamanan. 872, 16,7 am. 873.
120 am; 166 Om. 36-macamaumHr k¥pcarmMacura Kapamr.
874. 25 MA[ny, 875. 63,5 MA. 879. 0,455 MA/nw. 882, 74,5%. 883.
N=42,7 %.19,6 ra kynasau. 884. 10; 1 kOw. 885. kyo = 1,25; 2 mapra
xgnaanu. 889. 222 B; 78,8 MA " 890. a) 111 B; 55,5 mA: 6) 110 B:
39,5 MA. 892, 74B; 52,7 MA. 895. 32 B:32 mA; 32 B; 64 mA; 64 B; 64
MA; 95 B; 86 MA. 900. 0,366 . 901. 16 mkD. 902, 9,4. 903,, 40.
904. 200 Owm. 906. 0,14 MA. 908. 455 Om. 911, a) 47; 6) 5. 914.
0,267 %.917. a) 7, < 10 MKA;6) U yup < 50 B.919. %, = 10; &y=25;
kp = 250. 920. 3,16; 10; 100. 921, 12 — 419%. 922. 0,316%. 923. 83,5%.
924. 80%. 925. 700 Om. 926. 0,051. 927. 0,025 102- mMacaAaHHHT
Kypcatmacura kapaur. 934, 625. 935, &, = 2; k, = 20; &, = 200.
936. 0,5A. 937. 0, 025. 938, = 1)k, 939.0,067. 940. 2,33. 945. 1,6
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k. 946. 0,254 MT™: 947, 10. 948, 0,16 I'; 6,4 ub. 949. 8. 950. 0,785;
1,57 ; 3,84 xkl'u. 951, 9,6 klu. 960. =, = 0,91 mx-cex; £, = 9,1 My

CEK‘,':[=H;2; 1,1. 961. 2 1 nauocoraua. 966. u = (Ay+ Ay

n
sin 314¢) sin 62800f. 967, 3 wmapra kymasan. 971. 20. 972, 53,
973. 1 MA. 976. 23 B. 977. 30 B. 978. 4150 K; 0,039 Om. 759-ma c a-
nauunr kypcatmacura gapaur. 981, 0,1 mA/am. 982, 10 am.
987. 25. 988, f;,, = 3280 coat > fryp. 991. 1023.
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HI1IOBAIJTAP

l-unonpa

SNeKTPHK Ba MEeXaHHKaBHIl KaTTanHKJIap Ba YAapHHHT XanKapo
6upaHkaap cHctemacu CH ga yaganuuu

Karraauknapuuur momu

Xaagapo Gupaukaap cuctemacu (CH) narn
acocuit Gupankaap

Hosit o beml'llls'.:anu-

1 2 3 4
Y3yHauk MeTp M L.
KO3, cupt METp KB. M2 S
Xawm MeTp Ky6 M V
Macca KIL1OrpaMM Kr m
Bagr cexynu cek t
Teanuk CEeKYHAHra MeTp M/cek v
Kyu HbLIOTOH H F
M woyab (maTT-cexyunm)| K 4
Ucenkank mugnopn HOYb H Q
Temnepatypa KelbBHH K T
Bypuarnii Teaauk. Bypua-

ruil yacrora CeKYHIHra pajHaH panj/cek ol
flccn Gypuak panHau pan o, ¢,
Kyu MOMEHTH Hbioton-Me1p (Moyap)| H-m M
AKTHB KYBBaT BaTT " Br P
PeakTHs KysBar peakTHB BOAbT-aMmep| Bap Q
Ti¥na KysBar BOJALT-aMMep B-A S
Kyunauuw, 3aekTp 0pH-

TYBYH Kyu BOABLT B U, E
Tox ammep A !
Tok 3nyanrn MeTp kBazpartra ammnep| A/M? J
3apsaa, 3AeKTP MHKAOPH | KyJaoH Kn q
dnekTpHKk MaliioH Kyu-

NAHTAHANTH MeTpra BOJbT B/m Ep
CHrum ¢dapana P
AG6conoT AH3NEKTPHK

KHPHTYBYaHIHK Mmetpra ¢apana P /m €a
Kapuinaux oM Om R
Connumrupma KapuHiHk OM-MeTp OM-M P

TKa3yBYaHIHK CHMEHC Cwm &
ConuuiTHpMa YTKasyBYaH-

JHK MeTpra CHMeHC CwMm/M g
MarHuTaBHiH OKHM Bebep B6 P
Marnntapuili HHAYKUHS Tecaa (MeTp KBajapaT-

: ra Bebep) T B
MaruuTtaBuii MaliIoH Kyu- , AlM H

JXaHTAHJIHIH METpra amrmep
AbGconoT MarHHTaBHi /M pa

KHPHTYBYA HIHK MeTpra reHpH
HUHayxTHBIHK reHpH r L
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l-unosanunz dasomu

1 2 | 3 | 4
PeakTuB (MHAYKTHB, CH-
FHM) Kapuinauk oM OM X
T¥aa Kapmuank oM OM z
YacroTa repit M il
2-nnosa
JIHoNeKTPHK KHPHTYBYAHJIHKJIAp (HHCOHI)
Husacktpik £ IuanekTpik e
(053 VR S 81 Cmoza . . . «. 7.5
5,671 1o PR 1,00058 |CnmpT . & « . . . 26
Kepocrn . . . . . 2,0 llnma =« 55 5% 6,0
Mapagun . . . . . . 2,0 . [Yumem., . .. .. 6,0
Inekcurnac . . . . . 3,5
INoausTtHaen 2,3 D60HHT . . « . . 2.7
3-nnoma

S’Tl{aaruq MaTepHaJJIJapDHHHI aCOCHH XapakTepHCTHKalapH

Rapunank=
Coanwtip- |[Coanmrup- Cflfrcl:-"'::f"'&“‘ :::“:T;_'E‘J‘a‘:
Marepuannunr nowmu 3::;{:;“’ :Ilkadﬁ}lﬂg z‘:"%:’:ﬁ”ia: nau 1)?9°C pHil koS-
, Fes CM/m ra\w.ocxlkr lt:lnl.:.:li%:{cﬂ
raqa, 1)°C
Vrrkasruu muc 8900 0,0176 57 0,392 |0,004
ATIOMHHHIH 2700 0,0278 35 0,92 0,004
JlaTyHb (3ke3) 8500 0,04 25 0,384 (0,002
Boabdpam 19100 0,0612 16,34 0,146 |0,0047
- ITyaar cum 7900 0,13 7,6 ,0,46 0,00625
Kanaii 7300 0,143 7 0,234 |[0,0044 -
Kyprowun 11400 0,221 4,52 0,129 |(0,0041
Huxpowm 8200 0,98 1,02 — 0,00015
KoHcTanTan 8800 . [0,4—0,51/2,5—1,98 —_ 0,000005
dexpanb 7600 4 0,7 — 0,00028
Manrauus 8100 " j0,42 2,38 — 0, 000006
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4-ynosBa

'Babau Marepua.rmapmmr MAarHHTAAHH W 3rPH YH3HUFH

B T T

20

[

|
48 - !

i Samm

5 —
12 — - I

[

|

l

l

[

NEN ~

=

o 70 20 3o 99 H, 102 A4,
I — 3neKTpoTexnukasuii nyaar, 2 — Kyiima nyaar, 3 — yiyan,

. 5-HaoBa
Tyrpunaruy CXeMAJAPDHHHI acocHi napamerpraapu

T¥rpuaaw . CXeManapu

6up dazanu nkkn APHM

Aappau YU chazanu
Cxemanapunnr napaMerpaapu GHp Apum HKKH gpuM
aaepau (101- AaBPaH
pacM. a) ypra nykra- K¥npuk (101-pacwm,
A (101- (101-pacu, |2)
pacm, 6 a)

Tyrpunanran KYuJaaHHui-
HHHI' DOMMHH Tawkma 3TYB-
~ YHCH (HOJHHuYH rapMOHHKa)
bo--r 0145Uicﬂpl Olg UHHpolg UKIIP li35 UKHP
TyFpunanran tokuuur AOH-
MHH Tawkun 3TYBYHCH (HO-

AHHYH rapMOHHMKa) /., 0,637 cup!|1,27 Ixup| 0,9 fiyp |0,95 Tyup
TKasHW  Hynaamuwimpgary i
TYFpHAaruy Toku [, 1,57 1,..]0,78 lox 10,78 1,.; [0,58 lor
Myabcnanuw kosdduunern-
TH kny 1,87 0,78 0,78 0,26

T¥rprnaruyna TeCKapH -
AyHanuwnaru kygramum Urec | 3,14U,., 3,14 Uor (1,57 U,.. 1,056 Uy,
[yabcaann yacroracu Sfn 2 2f: A s

T

—_—
. lump Ba J’KHP — KHPARTram Ky4aawumws pa TOKHHHP XaKWKHA KHAMATH,

Y1 — TavMuEnaW TapmorHuuis KYURaHMW yacrortacu.
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: 6-nnoma
K¥pcatkuuyan dyuxunsmap

x ¥ o x i =% ¥ ex g
0,00 [1,0000 |1,0000 |0,40 [1,4918 |0,6703 0,80 |2,2255 (0,4493
01(1,0101 |0,9900 41 1,5068 [0,6637 81 12,2479 | 0,4449
02]1,0202 |0,9802 42 [ 1,5220 | 0,6570 82 [2,2705 [0,4404
03(1,0305 |0,9704 43 | 1,5373 | 0,6505 83 [2,2933 [0,4360
041,0408 |0,9608 44 [ 1,5527 [0,6440 84 (12,3164 [0,4317
0,05 [1,0513 0,9512 (0,45 |1,5683 [0,6376 | 0,85 |2,3396 | 0,4274

06 [1,0618 [0,9418 [ 46 |1,58+41 |0,6313 86 [2,3632 (0,4232
07 [1,0725 [0,9324 | 47 |1,6000 |0,6250 87 12,3869 | 0,4190
08 [1,0833 |0,923] 48 [1,6161 |0,6188 88 [2,4109 [0,4148
09 1,0942 (0,9139 | 49 |1,6323 [0,6126 89 |2,4351 |0,4107

052 10,9048 10,50 |1,6487 |0,6065 [0,90 [2,4596 | 0,4066
163 10,8958 | 51 [1,6653 |0,6005 91 12,4843 [ 0,4025
275 10,8869 | 52 |1,6820 |0,5945 92 12,5093 | 0,3985
388 | 0,878l 53 [1,6989 |0,5886 93 [2,5345 [ 0,3946
503 10,8694 | 54 |1,7160 |0,5827 94 [2,5600 |0,3906

0,15 (1,1618 |0,8607 | 0,55(1,7333 |[0,5769 | 0,95]|2,5857 |0,3867
16 (1,1735 | 0,852] 56(1,7507 10,5712 962,6117 |0,3829
17 11,1853 |0,8437 a7(1,7683 | 0,5655 9712,6379 |0,3791
18 [1,1972 [0,8353 58(1,7860 | 0,5599 98 12,6645 |0,3753
19 [ 1,2092 |0,8270 59 11,8040 | 0,5543 9912,6912 10,3716

0,20 |1,2214 |0,8187 | 0,60|1,8221 |0,5488 | 1,00|2,7183 | 0,3679
21 [1,2337 [0,8106 61|1,8404 [0,5134 01]2,7456 |0,3642

22 11,2461 |0,8025 62(1,8589 [0,5379 0212,7732 | 0,3606

23 |1,2586 |0,7945 63(1,8776 (0,5326 0312,8011 [0,3570

21 |1,2721 |0,7866 64|1,8963 0,5273| 04]2,8292 (0,3535
0,25 |1,2840 |0,7788 | 0,65|1,9155 | 0,5220 | 1,05|2,8577 | 0,3499
26 11,2969 |0,7711 66 1,9348 |0,5169 06]2,8861 |0,3465

27 [1,3100 [0,7634 67(1,9542 (0,5117 07]2,9154 (0,3430

28 |1,3231 |0,7558 68|1,9739 (0,5066 08]2,9447 {0,3396

29 [1,3364 [0,7483 69(1,9937 [0,5016 09 |2,9743 |0,3362

— 1,30 | 1,3499 10,7408 | 0,7012,0138 |0,4966 | 1,10 3,0042 |0, 3329
31 |1,3634 [0,7334 7112,0340 [0,4916 11]3,0344 |0,3296

32 |1,3771 |0,7261 7212,0544 |0,4868 12(3,0649 |0,3263

33 [1,3910 |0,7189 7312,0751 |0,4819 13| 3,0957 |0,3230
.34 | 1,4049 [0,7118 74(2,0959 10,4771 1413,1268 |0,3198

— .35 | 1,4191 [0,7047 | 0,75(2,1170 [0,4724 | 1,15|3,1582 |0, 3166
:36 | 1,4333 [0,6977 76 (12,1383 [0,4677 16]3,1899 |g,3135
337 | 1,4477 10,6907 77(2,1598 | 0,4630 17 13,2220 |0,3104

——=38 | 1,4623 0.6839 78 12,1815 | 0,4584 18| 3,2544 10,3073
—389 [ 1,4770 | 0,6771 79(2,2034 10,4538 19]3,2871 [0,3042




6-unosaruHz 0asoMu

x ex e—% x ev gt X e* e—*

: ) 1.60]4,9530 |0,2019 [2,00(7,3891 | 0,1353
I'%? 335% 8138;3% 1°61 (50028 |0.1999 |2,01|7,4633 | 0,1340
55 |3'3872 [0,2952 |1,625,0531 10,1979 | 2,02 7,5383 | 0,1327
53 | 34212 10,2923 |1,63|5,1039 | 0,1959 |2,03 7,6141 | 0,1313
54 |3 4556 |0,2892 | 1,64|5,1552 0,1940 [2;047,6906 | 0,1300
5 0,2865 | 1,65 |5,2070 |0,1920 [2,05(7,7679 | 0,1287
1,28 | 3 4008 10 9837 | 1.66|5.2503 |0.1901 |2,06|7.8460 | 01275
57 1375609 |0.2808 | 1.67|5.3122 |0,1882 |2,07|7,9248 | 0,1262
28 |3°5966 |0.2780 |1.68|5,3656 [0,1864 [2,08]8,0045 | 0,1249
29 [3'6328 [0.2753 | 1,69 |5,4195 |0,1845 |2,09|8,0849 | 0,1237
1,30 | 3,6693 |0,2725 [1,70]5,4739 [0,1827 [2,10(8,1662 | 0,1225
31 [3°7062 (02698 | 1.71(5.5290 [0,1809 2,11 (8,2482 | 0,1212
39 |3°7434 [0.2671 [1,72]5,5845 |0,1791 |2,12(8,3311 | 0,1200
33 (377810 |0.2645 | 1,73|5.6407 |0,1773 |2,13(8,4149 | 0,1188
34 [3.8190 |0.2618 | 1,74 |5,6973 |0,1755 |2,14|8,4994 | 0,1177
1,35 |3,8574 [0,2592 | 1,75]5,7546 [0,1738 | 2,15]8,5849 | 0,1165
36.|3.8962 |0,2567 [1,76|5,8124 |0,1720 |2,16|8,6711 | 0,1153
37 |3.9354 | 0,2541 [1,77|5,8709 [0,1703 [2,17|8,7583 | 0,1142
38 |3,9749 |0,2516 | 1,78]5,9299 |0,1686 |2,18|8,8463 | 0,1130
39 [3,0149 |0,2491 | 1,79|5,9895 |0,1670 |2,19(8,9352 | 0,1119
1,40 4,0552 10,2466 | 1,80(6,0496 |0,1653 12,20|9,0250.| 0,1108
41 [4,0960 |0,2441 | 1,81(6,1104 |0,1637 [2,21]9,1157 | 0,1097
42 14,1371 10,2417 |1,826,1719 [0,1620 |2,22[9,2073 | 0,1086
o |$-178710,2393 | 1,836,2339 | 0,1604 | 2,239,2999 | 0,1075
- 0,2369 | 1,84(6,2965 |0,1588 |2,2419,3933 | 0,1065

1,45 [4,2631 [0,2346 | 1,85]6 3598 10,1572 | 2,25
/ ) ’ » ’ ad Ly LD 9I4877 0'1054
ig i,gggg 0,2322 |1,86|6,4237 0,1557 [2,26(9,5831 0,1044
48 4.3929 0.%299 1,87(6,4883 |0,1541 |2,27 9,6794 | 0,1033
£ 4,4371 0,2276 (1,88 ]6,5535 0,1526 (2,28 (9,7767 | 0,1023
y 0,2254 [1,89(6,6194 0,1511 | 2,29 9:8749 0:1013

"3 iggg 9.2231 11,9016, 6859 9,9742| 0,10026
52 (475792 | 0’5190 | 1*0h | €:7531 10,1481 231 (10,074 | 0.09926
53 14,6182 |0°2165 }’32 6,8210 10,1466 |2,32(10.176 | 0.09827
54 | 4.6645 | 0’5100 |1°93(6.8895 |0,1451 |2.33] 107278 | 009730

’ 2144 11.9416,9588 | 0,1437.| 2,34 | 10381 | 0'09633 -

=
o8
[da)
D
b2
o
(o)

4
1,55 5 [7 cons T
14,7115 [0,2122 | 1,95 7,0287 |0, 14923 510,486 | 0,09537
?10,591 0,09442
8

2

gg 4,7583 10,2101 |1 96 7,0993 |0, 1409 5
S 10,697 | 0,09348
2

o 14,8066 0,2080 1,97 7,1707 | o 1395
10,805 | 0,09255

4.8550 | 0,2060 :
»9037 10,2039 |1 99 7,3155 0130, 91,913 | 0,09163

0,1367 J




6-1tn08anuKz Jagoiu

N RN RO

t“'t e X x C""‘ V. X x f"'— g—.\’
2,40 11,023 | 0,09072 [2,80| 16,415 |0,06081 |3,20| 24,533 | 0,04076
2.41( 11,131 | 0,08982 [2.81 16,610 |0,06020 | 3,21|24,779 |0,04036
2.42|11.246 | 0,08892 [2,82 (16,777 [0,05961 |3.22|25.028 |0,03996
2.43( 11,359 | 0.08804 [2.83| 16,945 [0,05901 | 3,23| 25,280 |0,03956
2.44( 11,473 | 0,08716 [2.84]|17.116 |0,05843 | 3,24/ 25,534 |0,03916
2,45| 11,588 | 0,08629 [2,85] 17,288 [0,05784 |3,25|25,790 [0,03877
2146 11,705 | 0.08513 [2.86| 17,162 |0,05727 |3,26 | 26,050 |0,03839
2:47 (11822 | 008158 [2.87] 17,637 |0,05670 |3.27 (26,311 |0,03801
2:48 | 11,911 | 00837+ 288/ 17.814 [0,05613 [3,28] 26,576 [0,03763
2.49| 12,061 | 0.08291 2,89 17,993 |0,05558 [3,29]26,843 |0,03725
2,50 12,182 | 0,08208 (2,90 18,174 |0,05502 [3,30]27,113 [0,03688
2.5112,305 | 0.08127 [2,91 | 18,357 |0,05448 |3,31|27,385 |0,03652
2.52(12,429 | 0.08016 [2,92|18.541 |0,05393 [3,32|27,660 |0,03615
2.53 12,554 | 0.07966 [2,93|18.728 |0.05340 [3,33|27,938 | 0,03579
2.5112.680 | 0,07887 [2.94|18.916 |0,05287 [3,34|28.219 | 0,03544
2,55 12,807 | 0,07808 |2,95] 19,106 |0,05234 |3,35]28,503 |0,03508
2.56(12,936 | 0.07730 [2,96 | 19,298 |0,05182 |3.36 | 28,789 |0,03474
9'57113.066 | 0.07654 |2.97 19,492 |0.05130 |3,3729,079 |0,03439
2'58 (137197 | 007577 |2.98|19.688 |0.05079 [3.38|29,371 |0,03405
2'59]13.330 | 007502 [2,99| 19,886 |0,05029 |3,39 |29,666 |0,03371
2,60 | 13,464 | 0,07427 |3,0020,086 |0,04979 (3,40 [29,964 |0,03337
2'61|13.599 | 0,07353 |3.01 | 20,287 | 0,04929 |3,41|30,265 |0,03304
262113736 | 007280 [3.02|20.491 |0,04880 |3,42 30,569 |0,03271
2'63| 13874 | 0.07208 |3.03 (20,697 |0,04832 |3,43 (30,877 |0,03239
2'64|14.013 | 007136 [3.04 20,905 |0,04783 |3,44|31,187 |0,03206
2,65 14,154 | 0,07065 [3,05]21,115 |0,04736 |3,45 31,500 |0,03175
2'66|14.296 | 0.06995 |3.06|21,328 |0,04689 |3,46 (31,817 |0,03143
267 |14.440 | 0706925 |3.07 [ 21.542 |0,04642 |3,47 32,137 |0,03112
2'68|14.585 | 0.06856 [3,08 | 21,758 |0,04596 |3,48 |32,460 |0,03081
2.69 | 14,732 | 0,06788 |3,09|21,977 |0,04550 (3,49 32,786 |0,03050
70| 14,880 | 0,06721 [3,10{22,198 |0,04505 |3,50(33,115 | 0,03020
'71 (15,029 | 0.06654 [3.11 | 22,421 |0,04460 |3,51|33,448 | 0,02990
'72|15.180 | 0.06587 [3,12|22,646 | 0,04416 |3,52| 33,784 |0,02960
'73|15.333 | 0.06522 [3,13|22.874 |0,04372 |3,53 | 34,124 | 0,02930
'74|15.487 | 0.06457 |3.14|23,104 |0.04328 |3,54 | 34,467 | 0,02901
2,75( 15,643 | 0,06393 |3,15|23,336 |0,04285 (3,55|34,813 |0,02872
276! 15.800 | 0.06329 [3.16|23,571 |0,04243 (3,56 | 35,163 |0,02844
277115959 | 006266 |3.17 | 23,807 |0,04200 |3,57 | 35,517 |0,02816
2'78115°119 | 0,06204 (3,18 {24,047 |0,04159 (3,58 | 35,874 |0,02788
2'79|16.281 | 0.06142 [3,19|24,288 |0,04117 [3,59 36,234 | 0,02760
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G- ua0saruKz dasoMu

et e—¥ x er e—* X et e—+¥

W —O
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