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4A cepusia ABHUIaTeJb TYDPHHMHT fIHTHYa GeArusam Cxemacu
Kaby/l KWJIMHTAH: 3CKH CepuAfarura yxmai CTaTOp Y3arvHUHT
HapTaAU nuameTpnunHr yauamu ypHHra BaJIHHHF afilaHAW Gatani-
JAury (POTOPHHUHr adNaHWil YKMUIAH TasiHY 1o3acura GyaraH Maco-
¢a) xkuputuaran 6yaub, y 50 mm mas 380 MM rauamup.

Canoarza 4A cepusnga aiizagum Yxuuuur OGaxanaaurud 50 MM
. man 350 MM raua GyaraH Gapya nsuratennap, 4AH cepusza -aca
aiizanum YKUHUEr Oasanaaurd 160 MM nan moxopu Gyarad aBu-
" raressap HmAal 4YUKApUAALH.

4A. siroHa CepuAfaru aCMHXPOH .B,BI/II‘a'IeJIJIapHI/IH[‘ XUJAH Ba Y-
yamJapuH4 OuJIMpYBUM Xapdhau Ba paKamgaud Oelrujgap Ky#upa-
FUNapHU anrJatagu: 4 — nBuraTeAb CePHACUHHHT HOMepH; A —
nBHraTeAHuHr xuau (acumxpod); H — aBuraress Tamgnw MYXHT
TabLCUPUAAH XuMoaaaHran (Oy xap@uuHr OYJAMacauru JABUraTedb
€MUK XOJA4a COBHUTHJAHIUWHU 6uagupaiun); A éxu X — ABUraTeJHUHT
CcTAaHMHA Ba KaAKOHW KaHAAl MarepUasfaR sICANTaHJIUTHHY (OHDHH-
qu Xapd CTaHWHA BA KANKOHHHHT AJIOMHUHHAAAH ACAATAHIUTHHH,
VKKWHYK Xapd CTAHMHAHUHT aNOMHUHHUALAH, KAJKOHHHMHI 3Ca YYsHe
nas AcaAraHJUruHM, arap xapd 6y/aMaca cTaHMHa Ba KaAKOHHHHD
yyaH KM OVA3TAAH SACAArs HAHr#HH) OHARAUPAAM; HKKHTA EkH yd-
Ta paKam — JBUraTe]b aljanulll YKuHWHT Oananiiuru; S, M, L —
CTAaHMHAHVHT Y3yHAuru 6Yfiuua yauamu (ymoy xapc;map UKKHTa
éu yuTa pakamunad Keiun typanu); A éku B — crarop ysarm—mar
y3yunaury; 2, 4, 6, 8, 10 &ku 12 — xyroaap coun, V'— kannait ug-
JUMAA HIUIATHIITA MYJoKaAAaHraH; 3 — YpuaTHaAWIl KaTeropHAcCH.

4A cepuanaru ﬂeraTemapHuHr XHJAH Ba Yadamaapusu  OeJ-
. TUJAMIHMHT.  fHCM  cucTeMacd  KaGya  Kuaumrad.  Macaaxaw,
4AH200M4Y 3 xyfiuagaruiu auraatafu: y4 Gasaad KHCKA. TyTaml-
TUPHJraH POTOP/KW aCHHXPOH ABHratenb, xuMosiianrad IV cepus,
CTAHMHA Ba KaJAKOHW UYYAHAAH sicaarad, akjamum YKauupuar Oa-
saugaura 200 Mm, cTanuHa y3yHauru Oyfiuua YpHaruaran Yaua-
mu M, TYpT KyTO/M, MKJHM [LHApOUTHUra MOCNA0 ﬁcam*aﬂ V (M¥B-
Tafudl MKJHM), YYMHYH KaTeropus, ' :

Cvpnandiny OMHPUATaH JABHraTeaJapia cepHa 6em‘HCHﬂaH Ke=
fina gywumya ,C* Gearucu gVimsanum (4AC200 6Y3). Kyn res-
JIMKJYM JBHUIATe/I3DHUHT OeJTHJaHHLINAA KyTOJap COHM KEJTH-
puaran 6yaamn (4A200M12/8/2/6/4Y3). ®asa POTOp/IU ABHTATEA-
napia 4A éxu 4AH, keitnn ,K* 6earncu k¥ iinaanu (4AAHK280M4Y 3).
Kam moBKuHN JlBHFaTeJIHHHl‘ Oearuadymy na Kyr6nap COHMJAH
keliuy ,H* Gearucy kyiuaazn (4A160M6HY3).

10-6 0 6. CHHXPOH MAUIMHAJAP

10.1. .‘YMYMHPI TYIUYHYAJIAP.. CHHXPOH MAH_IHHA.HAPHPIHF
HUJTALL NPRHIHIIA

Afinasuur Tesnury (n) :¥arapmac 6yan6, CTaTOP TOKHHUHL yac-
n . Y 9
TOTaCH f:‘%o nuc6ar opkaan O6OFauK OFiran ysrapysuyad TOK
MaIUHHACH CUHXDOH MQuiuxa 1e6 aTanaiu.
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) lﬂ.l;pacm. » ‘ ‘ ~ 10.2- pacu.

mexpou Mammxa.nap :—mexrp Te€HepaTOpJapH, ABUraTeAapy B
peaKTHB KYBBAT KOMNeEHCATOpJIap# Cu(paThia WumaTuAafu. Dapua
“PAEKTP MAIUKMHAAapH Kalu yjaap Xam KafTyBUaHAHK ~XyCyCHsSTHIa
. ‘sra. CHMHXPOH MamIuHanap, acocaH, 6apua /eKTPp CTaHUMSAapLa
-.yu (asaju 2JeKTp reneparop/apu cudaruja umaaTuIMOKna. 3a-
MOHaBHii MCCHKJHK 3JEKTP CTaHuusJapuna KyssaTu 300 xBa Ba -
YHIaH OPTHK GY/raH reHepatopJ/ap ypHaTHAraH. [HAPABINK S/eKTp
CTAHUMAJIAPLATH 'EHEPATOPJAPHUHT KYyBBATH OupMynua xam 6y- .
aub, 500 — 600 kBA Hu Tamkua stapu. ATOM 3JIeKTp CTaHUMAAA-
puna aca 6urra GJOKHWHTr KyBBaTH 1.5 munr MBA ra eranu.

Cratop Ba POTOP CHHXPOH MANIWHAHMAL ACOCHH KMCMJAADYH XU-
cobaananu. Craropuunr. ¥3aru ysape ‘us3OJALUAJIEHTAH 3JeKTpo-
TeXHUK NyJaT anpoxdaiaplias HAwuFnarad = 6yJiuo, uu.nunn’pcuMon
AXJAMT KOPIYCHUHT MYKHM CHDTHra MaxxamJasaju. Cratop ysaru-
-HUHT HMYK¥ KHCMHAArH 1a3napra yu asasg ysrapysuad TOK lxy.n- .
FaMJapH moﬁﬂammpmaﬂu (10 1- pacm).

Mammina yKura Mmaxkam/JaHran KOHTaKT xamganapura porop

yJIFaMPIHPIHP MKKH Y4 M2XKaMJaHraH 6§aul, xanxkanap CHpTH-
Ja KY3FaiMmac TOK YJOBUM - uyTkajap. CcHphaHagyu. PoTep yuyH
JouMuil TOK ManGau cubaTMAA KYBBATH - yHUE - KarTa OYJaMaran
yarapmac TOK renepaTopy — YHFOTIud uinjatunanu. OxaTtaa, yii-
FOTTMYHHHT KYBBATH CHHXPOH MaliMHa KyBBaTHHHHT (1 — 3)% uumn
TAIKKA STaly. AfipuM XOn/ap/ia CHHXPOH reHepaTep XOCHI KHJ-
raH TOKHH TYFpUJIAnl AYaM GUJAH JOHMUA TOK XOCHJ KUJHHALH.
10.2- pacmaa CHHXPOH MAaUIHHAHUHT SJAEKTDP. CXEMACH TaCBHPJAH-
ran 10.3-pacmaa 3ca CPIHXpOH MALIMHAHKUHT acoCufl TYPJapu Kyp-
caTHATaH.

Axkon KypHHaJII/IFaH KyTG/ii CHHXPOH ‘MalluHa/JapHu TafépJam
TEXHOJOTVACHHEY XaMA3 KOHCTPYKUMACHHHUHT MEXaHMK MyCTaxkam- -
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10.3- p\acm

JHCHHA TADMUHJIALT yqu yaapuu ainauni tesnuru 1009 adha/mun
- A4H KaM GYJraH Xo/aapia MIJIATHOI Y4YH TABCHA STHJAIH. Anug
HaMOEH KyTGJM reHepaTOpHUHI Oupaamun aABurarenu Cudaruia,
KynmuHYa, THAPaBAuK TypOuna uujatuaany. Llynunr yuyn Oyn-
- Naii TeHepaTep]ap 2u0pozeHepamopaap nKe6 aTanwh, YJAPHUHT
aitanum tesaury 60 nam 759 afi/muu opaauruia 6ynazm Tese
JUKHWHT OyHAad KarTa OpajuKAa ysrapuiiy THAPOEEAHUMANADAA
cyB GOCHMMH Ba MCPOQMHHMHC TypAuYa GOYJIHIIH Gujau “GOFARKANP.
- Tugporeneparop Ky'rﬁ.uapuaaﬂr GOHH THAPOTY POHHAHHHE TE3NHUTHU-
' ra GOFJMK Xo/ja Oup Heya YHTaraua OYaumu myMius (10.3-
© pacu, 0). MacanaH, TYpOUHAHUHT aiiIdHUIL Te3Nurd 75 afa/Mun
Ba c1anaapT uacrora 50 I'u 6yaranaa P =60 f/n, = (60 - 50)/75=
==40 KydT KyT16 €k 80 Ta XyT6 GOYsramu.
dkKoa KypuaMaliAuraH KyT6Ju MAmMHHAJAAD, a€0CaH, POTOPHHUHT
afnaaum Ttesnuru karra 1500, 3000 afa/mup Gyarauga xyasaHd-
Janu. Bynnaii mamuné POTOPHHUHT KOHCTPYKNHACH 6ypm6 YU K=
Marad KyT0 cudaruna, SbHW YAFOTHIM Uy/AFaMH  KOUJAmITHPHUJIA-
JIMCaH Oas3ad NUAMHIADCHMOH magaaa scanafd (10.3- pacm, al.
AKKON KYPHHMARAUraH KyTGJH .TeHepaTOPJADHUHT GUPIaMYH ABU-
-rateau cudaruga 6yF TypOMHAacH KYAJAHMATAHH YuYyH OyHaall
_ reHeparopJaap mypbozenepamoprap ned aranaid.
CunxpoH ABHraTeiap KyBBaTH 6uD Heua YH MUHF KW/IOBATT-
Taya Ba SKKOJ KYpHHALUTAH ngy'rém Kuau6 umnab quKapuaamu.
CYIHXpOH MaMKHAJaDHHHT WUIAW TPUHIMNE POTOD UY/JAFaMH-
ra yarapMac TOK OepUATaHfa, ysrapMac MarHAT MafiOHH XOCHJ
6yanmy Ba poTOp Omsian Oupra aiinanu6 CraTop 4yJafamjlapuHU
xecuG yT™uO, ysapaa vacroracu [ ra Texr Gy/ran DI0K nHayk-
‘UUANAMKra aCOCJAHTaH.
-Arap crtarop uyaramJjapura Harpysxa Kapmmum Zy HE ynas
€aK, TeHepaTOPHUHI (asa uyJdFaMJapUAa XOCH éynraﬂ iy ig BA
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o o LC TOKAZD - TE3JAUI'H (ni—,t_g_f)
poTOp Te3JMIHFa- TeHr OyJiram
alJE@HYBYaH MArHUT  MadInoOHH
Xocun xuaamu. LyHuur yuyn
OyHia#l 3JeKTp MaIHHaaap, po-
TODHHUHT aljiaHWIl TE3JMTH CTa-
TOp MArHWT MaiAOHHHHHT afina-
HUII Te3JUrura .Teuwr Oyiaranu
VUyH. CUHXDOH MQUIUHAAAD
L "ne6 oputunand. Kyssatu Huc-
: 6aran xaTra 6y/aMarad (IOO kBA
raqa) MauuMHaJapHUHT ¥3rapmac
: Ba Yys3rapysuaH TOK uyJramJa-
10.4- pacu. pu,KynHuYa y3apo ypuH anmami- .
rad 6ynanu (10.4-pacm). Hcren- |
MOJITH y/AaHaAuraH 4YyJAFaM pOTopra YHFOTHIN uyJIFaMu 5ca cra- -
TOpra )xon.uammpmann

10.3. CHHXPOH FEHEPATOPHHHI CAJIT WUIJIAMLIH,
~ HATPY3KAJIM. MIll PEXCHMH. SIKOPb -PEAKLHSICH,

Appanru naparpadaa k¥pu6 yTuAraHUAEK, CHHXPOH - MalIMH3-
HUHT MATHUT MaiJOHH OKHUMH, YHFOTHII YyJFAMHHHHT (Fy) Ba
cratop uyaramuupHr MIOK Japununr 6upranukia TabCHpH Ha-
 THXaCHAa XOCWJ KuymHajiu. ['esepatop CaaT WIJAraHia MAarHHT
MafiioHy OKMMH (aKar YAFOTHII TOKH €DIaMHMAA XOCHJI KHAWHA-
By, sipHu Dy, = Dy 6ym16 cTaTop ¢hasa uyJ FaMJapHiAa pOTOP-
MHHT Ky'ré yKn 6yﬁnqa fiynaaran JMOK 'um nﬂny}{uumaﬁnn
SIBHA -

E‘,' = 4,44fl<’9,w, @

Acocuft mMaruuT MAHAOH OKUMH yﬁromm TOKHra nponopuuo=-
" Ban O6yarany yayn QIOK xuilMaruuu YHFOTHIN -TOKH xuﬁMdTan
KaTTa [I¥an030HAa V3rapTupub, pPOCTIAIN MyMKUH

CTaTop uyJFaMAapuLa HHAYKIHATAHYBIH 310K HHHT 9acToTa-

n
- cH f—"ﬁ' SKAHIHTHHY ‘Guaran x0Jaxna

| Ey==4,44 _—°—-6%”-—” Dy n=cpndy,

‘ne6 ésuul MYMKMH, fibHM CHHXPOH MdmuHanuir JIOK wmarnur
MaiilOHN OKMMHIA XamIa al/Aasull Te3JHTHra IPONOPILHOHALIKD.

lermepatop okAaHuul OulaH UIJarasja CTaTop UYyJAFamJaapu-
naHn-oku6 yTaérraH TOK DOTOPHHHT -acOCHil MarHuT MajiXOHH OKH-
MHTa TeCKapu.fyHaJraH MArHUT OKHMHHH XOCHJ “KMJHMIIH HaTH-
Kacula AKOPh PEAKLHACH XO0CHJa 6Yaanu.

TypJau 1okJaHUIAZp YIYH AKOPb peaknuacu Ta’bCPlpldHPI aKc
TALCUPHHU KYpud UHKaMH3.
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AKTHB HCTE€BMOJYH
(¢=0). 10.5- pacmna po-
TOPHUHT UKKH KyTOHW Ba
CTaTOp UYJFAMH  KYp-
caruarad, PoTOpHuHr
pacMpaa KYypcaruarax
crpeaka HyHaauwu 06§F-
Anua XapakaTaaHu Iy
HATHXKACKHIAa CTaTOD Y4YJ-
- FamJaapuia
I0KOPH KHCMHAA Kypca-
THAT2H W3/JaHUUIAA HH-
nyxausaanran JIOK xo-
cua Oyaaau.  Kiypu-
Jaérray  xoJjaa craTop
“TOXHHUHT Ay Hanumy
3IOK fiyuaauuy Ouaan
MOC  TYWIraHd  Y4yH
VHUHT WY BaJHILIHEA XaM
310K #iysasumumayg Kyp-
CaTrasjeK, . yTKasruy-
HHHI TACTKH KHCMHJAA
xypcaraMus.  Kapama-
Kapwu #yHairan D,
{(MKKHJIamM4u CTATOPHHUHT
MArHUT OKHUMH) TabCH-
puna xam Oup KyTOHHHT
APMH MarHuTCHU3JaBalM,
HKKHHYM SIPMH 3Ca Mar-
HUT/IAHaAW. By xoJaa
CTAaTOPHHHI MarHuT Mali-
"AOHH KYHRaJAaur wMah-
A0H, neb xucobaaHanu.
slkopp peaxuuscy ymy-
MU MarLMr  MaijoHH
YKAHUHT  afaaupm  #y-
HaAuWK 6YVinab cuaxu-
mura cab6a6 6ynanu. T§-
AWHHLIHUHT TaBCHDH TY-
dafiau - yMyMu# MarsuT
Mai oy 6upos cycaany:
KyTO/apHUHT  SIKMHJAa-
mwaérrad KucMuiaa Kyno-
pox cycaiub, y3oxaa-
waéTrad XUCMHAZ Kyu-
asau.

WHAYKTHB  HCTED-
MoJuH (¢ = =/2). Cra-
10pAaru ¢asa TOKH po-

YTKASIMUHT

O

~pomop

10.5- pacu.

QOQO,

pomop

10.7- pacm.
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10.8- pacwm.

..Top KyTou =/2 &ku 90° rpaaycra uarapuialb KeTraHaariHa y3WHHHT
. MaKcuMas KuiMaTHra 3pUmajd, YYHKH TOKHHHT Myc6aT MakCHMyM
guiimatura DIOK Humr mycGar  MaKCHMYM KHAMATH M@C KeJaiH.
10.6- pacmman KYpHHUG TYPHOAHKH, CTATOP Ma HUT MAHAOHHHMHD
| -OKHMM POTOP KyTOM G¥finua HyHaaram GYaub, pOTOP MaHIOHH
OKMMHra Kapama-Kapmu #yHanraanup. Dyuzaf AKops peakuUHsACH
KJHOGRANZ MAHUMCUIA084U AKOPY Ppearyuscy pe6 atanafu.

~ CurHMaH HcTebMOAuH (¢ = — =/2), CTaTop TOKM YSUHHHT MaK-
CUMYM KHIMAaTHra potop xyTou dasa uyynramu ypracuiaH w/2 Maco-
pana 6yaranpa spumand, abay DIOK y3upunr myc6aT aur KaTta
KUAMATHTa TOKHMHT MyCOAaT SHI KaTTa KUAMATUAAH CYHT 3pULIANHU..
Byunait xosnza axops peaxuusicu 6YiinaMa MarHuTAOBUH Oynan.

Keatupuaran xoa4ap’yuys sKOpPb peakuysCHHRHT TabcHpH 10.8-
pacmia xearupuaran DIOK, MarHuT OKuMU Ba TOKJAPHHMHF BEKTOP
AvarpaMMacH OpgaJd HaMoiinm Kuauurad. 10.8- pacm,a na xypea-
THIATAHAEK, AKTUB UCTEBEMONYU YUY H SKOpE PeaKuuacu 'K}”fﬂixanaﬂr-»
AHD.

10.8- pacm, 6 Ba & Aa KYpCATHAraHaeK, AKODPb peaxum{cn 6yi-
-Aama 6y/aub, HHAYKTHB HCTEBMOJYM XOJHAA HATHXKABHH Maruut
-oKuMu, 6uHo6apun JIOK nu xam kamafitupanu. CHFUMJH HCTeH-
MO/YH XOJHIA 3CA HATHKABHA MATHHUT OKUMH, ABHH SI0K xaM

'«omazm IOxopuna a#gtuaran xy.noca.napun yMyMui xomxa -—2— <

<<{><~ 6ynramxa xaM KyJanaut MyMKPIH Bysna HHAYKTHB TOK

(aKTuB-anyxTuB ucresmosun) JIOK nu Kamamupué MalyuHAHY
‘MArHHTCH3/IAfH, CAFUM TOKH (AKTHB-CHFUMIM HCTEBMOJNH) Ma-
“{IHHAHK Marnumaﬁ SIOK Hu OIHUpPanHU.

10.3. CUHXPOH TEHEPATOPHMHI 3JEKTP XOJATH
5 TEHIVIAMACH . BA. COAOANAINTHPHIITAH BEKTOP
B JUATPAMMACH

Cunxpoa MaurgHanar Marsur oxuMJiapHHH aJ0XHAA-aa0Xu1a
Xypub uuKaiIuk. POTODHUHT MarHuT OKHMHM CTAaTOp 4YYJIFaMuAa
caar uutam DIOK E0 HHU xocyux KHaCa, poTop opxa.rm B4 XaBO
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6§ mauru opkaau Gupu-
KaAuraH CTaToOp COYHM-
JUMII  OKHMH COYHJHII
SIOK £, U XOCHA KH-
aanu. Sxopes peaxumscu o
Tydalian Xocua 6yaran , . \ _ ,
MATHHT OKHMH 3C3 CTa- . o N 4 AN 7
TOp UYJFAMUAA SKOPH . , » g
peakuuscu JIOK E, un /
XOCHJA KUJd K. Pp

CraTop MAarHHT OKH- - o
Mu  Tydakam - nyaar 10.9- pacm.
y3akHHHC  TYHHHHWM '
TALCHPUHY XHCOOTa OAMACAK BA CTATOP MATHHT MAiIOH OKUMM
CTAaTOD TOKHIa MPONMOPLMOHAJ SKAHJUTHHH XHCOOra OJraH XoJia
counanmt JIOK unu Kyfunaru KYpuRHUILA E3HIIMMH3 MYMKHH:

Ee=—~jLXc, o ¢

6y epia X¢— CTaTtop Uy/JFAMHHMET COUHJHMII OKHMH Tydaiiu 30~
CHJ O6Y/raH WHAYKTHB KapLUMJUTH.

slkops 'PeAKLHACHHHHT SIOK uum sca cratop uyJFaMula HH»
‘nyxlma.nanrau Yaunaykmua 0K ne6 kxapaw Mymxym.

E _—11 Xﬂ) (2)

6y epaa X, —CTaTOp YYJFAMHBUHT HHAYKTYB xapmmmru

Cm—xxpou reHepaTOPHHHT JEKTP XO/aTH TeHrAaMacCHHH uyJ-
FAMHMHT aKTHB KapLIWJMTHHU Xamzia (1) Ba (2) JapHu xucoﬁr&
OJITaH XOJIlla Kydraaruga €3vil MyMKHH:

U= E+E+E, —tir,

€xn
U E—-/lX—/lX——-/rc.'

- Counaum SIOK Fc Ba SIKOPb peaxunﬂcu 30K E, tok /. ra&
HucOaTaH w2 pajHaHra CH/IKHIAHJAUTHHH xnco6ra oaub, mpo;xa}m
ynnnamqa 34l MyMKHH:

U,=F, — JI(X, —f—X)——{crc.

CounayIn OKMMM Ba SIKODh- DEAKLUACUHM XHCO6ra OXaIuraR
Xp—i-X = X KaTTaJHK cunxpon uHOyKmug Kapwuiux ne6 ara-
aanu. bunobapus,

/-[—jr= E)—II—CX - »zrc'

Feneparop HOMHHAJ IOKJAHIABAZ HKHAYKTHB KYYJGHUIUHHHT
nacaoBuu (/. X.) dasa KyuJanumu HOMMHAA KuiMatHHuHr 10--
—15%  mHu Ttamwxua 31and. CTaToOpP uyJAFAMUHMHT © aKTHB KapWiH-
aurTd Hucbatal KHYHK OYaub, yHAArE - KYuJaBMUIHMHT [acawosl
l.r. renmepatop HOMuHAJA IOKJaHranna (1--2)% nu Tamxua 3:a-
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E

p. LUlynurr yuyH ‘axkrtus xapmnnuxnam qunaﬁmu nacaﬁnmuan
xucoéra OoAMdran xonna
' ’UI‘:-E()—]‘/CX:
11e6 xucoénam MYMKHH.

CHHXPOH T'eHEepPATODHUHI COAAAJIALI THDH/TAH Bexrop nuarpaM-
‘MACHHM KYPHII yYyH DOTOPHHHT MalHUT OKMMHU BekTOpH @, HU
BOWINAHFUY BEKTOD cmpa'mna xa6yn KHAMIMHIMUS  MYMKHH, Caar
aiam JIOK uBUET BeKTOpH E; aca @ zaH w/2 ra xetmxa-,
™. : o o .

. Crartop- Toxu™ BekTOpH /. caar uwaam JMOK unuHr BexTopu
£y, Kaw . :
X+ Xy

¢ == arctg T,

udona Guian &Hm{./laHquH ¢ 6ypuakka Keuukanu. By epaa X,
Bd Iy TEHFPPATOP OKJAHULIIMHUNT MHAYKTHB Ba aKTHB- KapLIMAUTY.

PeaxTun KyllJIaHPILUHI/IHl" macaio Bul (/1 X) TOK BeKTOpuaaH =2
6ypanKa uArapunad Kesanu. U BEKTOPHHHT XONATHHHM aHHKJISIL

'yayu E, oxupunan/, ra TEPNeHAWKYAAD TYWHPaMH3 Ba YHAA
PEAKTHB KYUJAHUII UACAIOBH  BEKTODHHM GearmagiiMus, XocuJa
6¥/ran HyKTaHW ‘KOOpAMHATanap ,6omu OuiaH OupukTHpHG, U,
KYYAAHHII BEKTOPWHM aHHMKJIAHMUB.

Bexrop -auarpaMmanaru ¢ 6ypqa[mum' xuﬁmam IOK/IaHR L xy-‘
CYCHATHHHU 5EJII‘HJIaﬁIlH' '

P == aretg &.
B ™

104 CHHXPOH I‘EHEPATOPHI/IHI‘ TAPMOK BI/IJIAH
. HAPAJLIER HII]JIAIJIH :

‘Karr4 KYBBaTI‘a sra OyJran 3aMOHAaBHEH 3JEKTp craﬂuuﬂnapu

22 mapanes yJaaHaavran OUp HeYTa CHEXPOH Teyepatopsap yp-

saTuaafin. Macasan, Towkent I'PIC uaa xap Gupunusr xyssartu

160 MBr 6§aran 12 Ta Typ oresepatop ypratuaras. Acocuii ca-

‘HOAT PaHOHAAPHAA OGHUP HEYTAa 3JMEKTP CTaHUUSIAPH 'Slsapo 6up-

| AAHTHPUAUG, AUPHK INEKTPOSHEPreTHK CHCTeMANap TAWKUA ITH- -
aagu. Uynonun, Ypra Ocué sue procuctemacu Ys6exuctoH, Typk-

MaHKCTOH, TOXHKHCTOH, Kuprusucron Ba 2Kany6uit Koszoructon-
Baru 6apua 3saeKTp cTauluasapuHud Oupaawmtupranfiup. [Uysusr
Y4YH CHHXPOH I'€HEPATOPNAPHUHT ATOHA (YMyMHH) 3J€KTP CHCTe-

Ma (éKM TapMOK) Y4YYH HWIJAAIM OANMH WLl DEXHUMH XucobJaHa-
Ju. Cenepatopuunr anoxufia 6u7Ta €Ky ajqOXUAa OUp TYPYyX uC-
TebMONYHUIAD YUYH  HIINamy 5¢a - kaM - Kyaranuaanu. CHHXDOH

4eNepaTopsaap mapadies yAaHrasjia yJAapHUHT 4Bapuacu3 xamia -

GapKapep MUIJAWMKEKM TABMUHJAL y4yH 0ab3HW Maxcyc. maptaap-

#u Gaxcapum Tajsab ITHAANH. BHpHH‘-IHI[aH reHepaTop TAPMOKKa
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10.10- pacm.

yJQHTAHNA TOKHHHT KEeCKHH V3rapumura A§a y¥iAMacauKk Kepax.
Axc xoaza cucrema XUMOSACHHHUHT (énFoHAH) WIUra TYWHIWra
reHepatop €ku OupJaMdu JABUTaTeJHUHT TyXTamé KoJaumura ca=
6a6 6y.aanu.

Bomka reseparopJaap s.rr,emp awepm;}cu 6unaH TabMUHIAET-
rad y4 (asanu TAPMOKKA FEHEPATOPHM Y.aaUIHU DHT OAAuii Cxe-
macu 10.10- pacMza x§pcaruiaras.

Tapmrg Ounau nap-aaen  uinawra eraHaeTraH reneparop

raH BaKTAa MaHOa Kydu

HPHT OHMA KWAMATHTA TEHr GY/MIIM KepaK, AbHU:
U, sin (o, — a;) = E,, sin (of — a;).

A
By sca xy#uzaru yu wapr OaxxapHAraHjga amaiara OWMIIE MyM-

KUH:
— manGa KyuaaHnmu Ba remeparop JIOK MHHHT ammzmyzxa

€xu a(pdekTuB KuiiMataapu y3apo TeHr (U, =Fry &xu Up=U,)

Oy Uuin;
— YJ@PHHHT 4acTOTa/iapy TeHr (0, =, kn f,=Ff.) Oyaumu;

— U, Ba E, Bextopaap (asa xuxariad MoC Tymrama 6om-
JaHruy (pasanapuuHC TeHr (a,= &) OYJHIlIH.

Bynnan tawkapu, y4 Qasanu reseparopnapia TapMox Ousams
regeparop yuyk ¢asanap ajMamymy TaPTUOHHH MOCJA&MTHDPHIN
Kepak. Masxyp Gapua Tanabnapau Oaxapuil cuuxpormaw neb.
aTtaJjsajiu.

162940 - S ' : 241



VA A
\/\\/)\/ \/ \/\./ \/ \

}O'II-paCM. :

YAaHa8TraH TreHepaToOpHH cnnxponnammpum Kyfunaraua
amaJra -omupuaany. bupjamuu jnBuraresr é€praMuia renepaTop
TAXMHH&H CHHXDOH Te3/MKKaua afiJaHTHPHWJALH, POCTJAII peocTa-
TH éplaMuza YHUHr (reneparopusunr) DIOK mynnain ysraprupus-
Janvkn, GyHAa reHEpaTOp KUCMJAPUTa YJaHTaH BOJLTMETD MaHOa
Ky4YJaHHIINTA TEHT KUAMATHH KypcatcuH. ByHpa renepaTtopHuHr
dasasap xeTMa-KeTJHTH TapMOK (pa3aiapd KeTMarKeTAWru OuJam
Moc TymumHu kepak. PyGunabuuk I1-1 ysampan oamus resepa-
TOPHUHT uyacToTacuHM Ba JIOK uHM aHADA aHMKpPOK KHJIHG poOCT-

© xam Kepak. Bymnmaii poctiamiia (pocmauran.nnxﬂn KypcaTtumnaa)

-1 PyOHIBHHK KHCMaJIapura yJananuran yuTa UYFaaHMA JaMIa
“€KH yuTa ,HONMHYH® BOJBLTMETDPIAD HINAATHAALH (,,cynumra yJaam ¢
cxeMmacu). Cpmxpon reHeparop Ou/an TAPMOK CHHXPOH HMIUJIAraH-
.- JlaTHHAa TeHepaTOp .3JeKTP IOPDUTYBuUM KyuH Gujidu . Man6a KyuJa-.
. HUIUWHHHT _¥3apo TeHrHMrHHY y30K MYAAAT TAbMHMHJALI-MYMKHH.

Arap E, Gusas U, y3apo TeHr 6yica, pyOHALHUKHUHT Gup
HOMIArH KHCMaJapH opac#ia. MOTeHHMaLuap aHupMacH -HOJIra
TEHr 6me6 Jamnanap €Hmaiau. Jlekun Oympafl -xonna wacroTa-
nap ypracuza osruna (apx 6YJca, y Xoaga Jamnajap RaBpHik
‘paBumaa Yau6-Euut Typann. Ymoby xoa yuys 10.11- pacmna man-
6a Ky4IaHMIIMHWHT OHH# KuiiMatu (/) Ba reweparop - DIOK (2)
XaMla HaTWxkaBufl Kyuaasum (J) srpH UH3KHKAADH - KEJTHDHJTraH.
' I‘euepaTop yacToracu Manba yacroracura KaHga sxuH . 6yaca.
JAAMNAHUHT EDYFJIMK HYPH HIYHYa CEKHH Te6paHa1m Ba (a, 8, ¢
HyKTaJlapna) HucGaraH ysoK Myamat éuuG-yuamu. AfipuM EHub-
ylmm _OpasuFHu Huc6ataH y30K (3—5.cexkyua) 6yaranna, Jaamuoa
TyJa juran BagTia PYOWJbHMKHHM yJail MyMKHH. BagkTHuur ymoy
- MIAX33CHHU aHUK Geruall YYyH BOJb COXaCH KEHradTHPHITan
LHOJNMHUK® BOJNILTMETPJApLaH (oinanaunnanu. [eHepaTop maHba-
ra y/AaHTaH[AaH KefdH 3C2 YHHHT alJIAHHIIKHU cnnxpomam aBpTO=
MaTHK Tap3fa JaBOM Tanu. o ‘
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10.5. CAHXPOH MAUIMHAHHHI 3JIEKTP TAPMOFH
BHJIAH NAPAJIJIEN HIJIAWIU '

CHHXPOHJAIUTHPHIN x3pa€Hu Tyrarasjal CyHr, pyOHJBHHK
YJA2HraHAA 3AE€KTD TapvOFHra YJIAHraH TEeHEepaTop <CcalT Hiijiant
xoJsatuaa nwaa#h Gowsafau, CHHEXPOH  MAIUMHAHUHT napaJuieX
MILA3WHHY TanKuK Kuaumyua (10.5- pacM) renepatop Kucmasiapu-
Jard xyuianum U, Ba ManGa KyuJaHHIIM JOMMO ¥3apo TeHr Gy.a-
TaH COANAJALITHDPHUIT aH BeKTop unarpammauan ¢doiinananamus,
Dysaa

U =E=U.

By xonana crarop toku (/. =0) Hoara tenraup. Bynra moc ke-
JiyBuM BeKtop auarpamma 10.12-pacmpa x¥ypcatuaras.

TapMoxxa yJianran reHepaTop TapMOKXKa smeprus y3aru6, tap-
MOK IOKJAHHIOMHHUHT OUD KWCMHH. Yy3yra Kaby/a KuaulId YUYH
YHH KaHaj#i COLIKAPHIN JO3UMJAMIHHM KYpub umkamm3. IDHEprud-
HUHT OHD 3aHXHUPpNaH GOWIKACHFa YTHINM YYyH KyuJaHWIN KufiMa-
THHW Y3AAWITHPUIN JO3MM. DusHuHr - Xo44a 3Ca TreHEePaTOPHUHT
KY3FATHII OKMMHHH B2 YHWHC BAILAru MEXaHAK KYBBaTWHU GOmi- -
KAPHIL JO3HM.

Kysratnm sanxupugard peocraT &€piaMmuna Ky3raTHul TOKH=
HUWHT OWMPUARIIA acOCHHi MArHuT MafiJOHWHHHT Ba Yy OuaaH GOF-
JHK 6y11raa E, uunr opTumIura onu6 xeaanu. HaTtumasza TeHr-
JHK U, E, -U 6ysuaand, SAbHA

Up=U,=Ey—jl.X

BKu o
- Ey—U,
c jX .

Byunaét pexxum yuyH xoc 6yJran BeKTOp nuarpamma 16.13- paCM-

Aa KypcaTuaras. BeKTOp IHarpaMManas KypUHHS TypHOAMKH, I.

. U~ .
] - : ur -
IL"X(,‘ 'Eg . / . i .
Ie
g IC =0 , .
. 10,13~ pacm.
I
i Ur;fo ; eS £ - [1
. S0
10.12- pacw. . : 10.14- pacwu.
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TOK BEKTODH. I‘eHepaTOp KY4/I&HHIIH U naH 7:/2 6ypqaxxa Keun-
‘KaJu Ba MHAYKTHUB XapakTtepra sra 6§u0, CHHXPOH MAIu¥HA JIeKTP
“TapMOFHra peaxkTHB KYBBaJ’ Gepann: -

Q= 3Ul-smﬂ/2 3U1c.' ‘ ;o
Ham}xana resepaTop ‘yTa xvsmm;mé reseparopra Huc6arau
MHIAYKTHB TEHIJIAIITHPYBYH (3JEKTp TapMOFura Hucbardd cod cu-
FUM XapakTepunaru) TOK maino Oynamu. By TOK HHAYKTHB HC-
TeBMONYUIAPHH ' MATHUTAAL yuYVH capd 6Yaanm, fAbHH reseparop
3JIeKTP TAPMOFH PEAKTHB IOKJAHUIIHHHHT . 6up xgncmunn ysnra
Ka yJ KuJaJu.

Kypunarran xo.lmam (H‘bHI/l o= 1r/2 yuyH) axmB KyBBarT:.

P=3U_.[.cos ¢ = 0.

Arap Kysratuil TOKHHH KamadTnpcak, E, SJEKTP TAPMOFHU xyq-
JapuIuAaH Kuguk G6Yaub, BEKTOP Auarpamma 10.14- pacmaa Kyp-
caTvJr aHACK 6".7:8;.-.14.

Bextop AMarpaMMana KYpCaTHAraHIeK, SHIHU / TOK - BeKTOpH

¥3 #yHaauIINE ysrapmpué reHeparop KyyJaHulluaa w/2 6yp--

YaKKa warapuja’ kKetann €KH 9JIEKTD TAPMOFH KyU/IaHMUIHAAH wo/2
ra keunkaau, llynunr yuyH reHepaTtop -erap/iuua Ky3raTHiAMa-
rasja reHepatop Ky4J/aHHINNIa HUCOGATAH CHFHM XapaKTepra, 3JeKTp
- Tapmorura HucGaTaH 3cd MHAYKTHB Xapaktepra sra O¥Jjaaurad
“TeHTJalTHPYBYM TOK 103ara kedamu. PeakTuB KyBBaT Y3 Hmopa-
-CHHHY Yy3rapTupaly Ba MaUIMHA JEKTP TAPMOFUAAH Y3HHW MarguT-
Jaul y4yH PEeaKTWB KyBBAr HCTEBMON Kuja Oouliainu, sbHU
3JIeKTP TapMOFU yuyd peaKTHB Harpyska OY/aub - kosaniu. Bywuna
_ xaMm, OUpUHuHu X0/ana KYpHO yTUAraHAeK, aKTHB KyBBaT HOJIra
TeHT Jup.

Illynna#i xuaiu6, TeHepaTOPHMHT KY3FaTHl TOKMHH §3rapTHPHII
6uJIAH YHUHT DeaKTHB KYBBATHHH V3TAapPTUPHII MYMKHH, aKTHUB
KYBBaTHY 3Ca KafiTa TaKkCuM/Iall MyMKuH 3Mac. AKTHB KYBBAaTHH
'y8rapTupHLl Y4yH TFE€HEparop Bajuiard MEXaHMK KYBBATHH GOMI-
Kapull josuM: Dyura, Oyf TypOuHana OYFHHUHT KeJWLIMHH, I'Hj-

pasJuK TypOHHALA 3Ca CYBHHHT KeJHULIHHU © OLIKAPaAUTaH pPOCT-

naruy (GOLIKAPHII KyDHIMACH) HHHF XOJaTHHM ysrapmpum op-

KaJ/JH 3DHIIHUI *MYyMKHH.
DupnaMuy [IBUTaTEJHHHT KYBBaTH omupuﬂraﬂna DOTOPHKHT

‘@aliJIaHTUPYBYH MOMEHTH OPTHO pPOTOp,, alJaHyBUH MAarHuT Mai- -

doHnaH - 6 Oypuakka narapusab KeTHIUra xapaxkaT xuaainu. 9 Gyp-
JaKHH pOTOp MafijoHW YKU OHJAH CTATOP YMYMHH MarHaT Maii-
moHN YKi Opacuaaru Oypuak SKaHJAMTHHH Kypub Yramus., Buso-
6apuH, poropﬂuur MaCHWT Ma#AOHU OKUMH XOCuJ Kuaran £y SI0K

okuM @, nan m/2 6ypuakka, TeHepaTop Ky4JaHULIH U, 3ca ymy-
MHH ong XOCHJl KUJAHO, yHAaH 1:/2 6ypaaKKka KeuuKKaHdH YuYyH
POTOp Ba CTAaTOP MArHUT MaiifeH YKJapu opacuiaru ¢apk (6 6yp-

qaK) 3/]eKTp xopmystm Kyd Ba Kydaaruil BeKToprapu opacunarn _
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$0.15- paéM. 10.16- pacum.

6ypuakka TeHraup. MexXaHHK KyBBAT - OMIMDHJTaH XOJA YuyH
(10.15- pacM) TOK BEKTODU KyUJaHHIl BeKTOPUJaH ¢ Oypuakka
CU/KHMTAHAUTMHE KYypamus. DVHAa /. TOKHMHC aKTHB . TaWKHJI
| STyBuWCH HuCOATaH KaTTa GY¥Au6, reHepaTtop 3JeKTp TFapMOTHIa
akTuB KysBaT (P==3U./ cos ¢) Gepa Gomwainy. Hatuxana yHuusr
BaJWAark aiJIaHTHPYBUH MOMEHT OWJIaH MYBO3aHATIallyBYH 3JEKT-
. POMArHUT TOPMO3 MOMEHTH TabCHP 9T GOLINAAAA BA POTOPHHHL
afiIaHuIN Te3JIUFA y3rapMail KoJaamu.

Arap pOTOp YKura TallK¥ TOPvO3MOBYM MOMEHT TabCHp 3TCa,
POTODHHHT MAarHUT Maiaouu ¥Ku, CTarop MainonHu yxunam 6 6yp-
yaxka keuukamu. Hatuxana £, sextopu [J. BEKTODEAH MasKyp
6ypuakka Keuuxka Oomuadgu. Bextop ZAnarpamMmana Xypearus-
raugek, (10.16-pacM) /. Tox BekTopd U, KyulaHuw BEKTOPHra
mucbaTad (% — ) Oypuakka CuJuUiILH. Hamma,u,a 3JEKTp TapMo-
runad P— 3U [ cos (180 — 9) = — 3U, /. cos ¢ axTup’ KyBBar uC-
TebMOJ KuAa Gownafinu, MamuHAa 3Ca HBHTraTe]b peXHMBIa WlI-
JAa6, TOPMO3JOBYH MOMEHT O6uJaH MYBO3aHATJaMyBY# afJgaBTH=-
PYBYH MOMEHT XOCHJ KUJAajH. i

UlyHunr- yuyH 2J€KTP TapMOFHra yJaHraH reHepaTopJap aKTHB
- KyBBAaTHHHHT OMP KHCMHHYM KalyJs KWAHIIHN yuyH capd KuIuHALH-
rag MeXaHUK KYBBAQTHH OUIMPUIN JIO 3UMIHD. Arap CyHwuit paBHIu-
Ia ManilkHa POTOPHH TOPMO3JacaK, y aBTOMATHK paBHIIAA TeHe-
paTop peXHMHIAH ABHTaTe b DEXHUMHra YTalu.

10.6. CHHXPOH MAIIHHAHHHI AHNJIAHTHPYBYH MOMEHTHU

CHHXPOH MAHHAHUHT COAJANAMTUD HATaH BEKTOp Luarpammas
cunan Goitnanannbd, YHHHT aiJaHTHPYBUYM MOMEHTHHU aHHKJIAAMU3.
Ky.naﬁ.nm{ YU4YH MamHHAHWAHT reHepaTop PeXEMHNa HINJAUIUHHU
kypu6 uugamus (10.17- pacm).

CeHepaTOpHUHI CTAaTOPULATH
ucpodaapuu  xucobra OJMaras
X0JNd TeHEpaTOPHUHT POTODPHU-
NaH craropura y3atuaaérran
3JIEKTPOMArHuT KYBBAT TreHepa-
TOPHUHT 3JEKTP TapMOKKa Ge-
. paétrag  (QOinaJgm  KYBBAaTUra -

TeHr, Ae0 Xucob/all MYMKHH, , 10.17- pacm.
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AOAB Ba AABC yubypuakaapaan

. AB-—lXcoscp—-EosnnB
[39: 80

y ! — Eo Siﬂe :
l cosp=-——— o (4)
Q) n@ouanu (3) ra xyfmé KYHAHIATHHE XOCHA xunamua.
. p=3lh ‘” ° sin® @

Bupiamui XBuraTe.b epnamma reHepa'ropra 6epunaen‘aﬁ
KyBBAT:

- P=3Ud.cosp. @)

- ‘ ; ' Puex ‘”pM-, - (6) ‘
’ '(5) Ba (6) u@onanapﬂu y3ape Teﬂmammpnﬁ xgymu;amra ara
6yiamusa: » .
M=Brer . g Uibo g : "; (1)
. op qu

PoTopHHHr Gypuax Tesaura 3ca. xyﬁnzxamra TEHT': o

w,=%ﬂ=ﬂ=ﬂ’ . (8)

6y epﬂ,a m_an -ysrapyBuaH TOKHHHEr Oypyak qacroracn (8)

uu (7) ra xyﬁca«,
3p EoUr

@ e

sin 0H M -

‘ra ara Gyaamus.
Wyunaf KuauG, CHHXPOH MAUIHHAHUHT aHJIaHTprBlIH MOMeH-

TH 3JICKTP TapMOFH KyuJauuimura, crarep JIOK ura xamna cra=-

TOp BA POTOP MArHHT MaiIOHH yxnapu opacuaara 6 6ypqax cu-
HyCHra TYFDH NPONOPLHOHA SKaH.
Maumna =90 1a makcuman mMoMeHTra apumaﬂu'

3PEU: -

- Mmax‘ = er :
- Yuymufi xo0a1a i
S M =M, sin 6.

CHHXpOH MAUIMHAHHUHT NapaMeTpJ/apH Ba 3AeKTp TapMOFI/IHHHI‘

KyuJaHHIIH ¥arapmac Gyaranna Makcumals MomeHT Kuiimatu IOK

Ta, sS’IbHH KY3FaTUIL TOKMra GOF/HK. GYJaid. .

M (8) OCOFNHKJAMK CHHYCOMAA] KYpPUHALIra 3ra GY/aus, CHHXPOH
MAaIUMHAHUHT Oyp4ar XxXapaxmepucmurxacy ne6 araaaau (10.18-
pacm). Arap 6>O 6ynca, M >0 G6jaub, CHHXPOH MauuHa
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Mimax ; - Terepomaop

“ABuzameny
30.18- pacu.

TeHepaTop PEeXHMUAA HHLIafijaM, TapMOKKA 3JeKTp KyBBaTH y3a-
© Tanu Ba OupAaMup ABUTaTe s YYyH TOPMO3JOBYH MOMEHT xocmx
_KuJja OOLLIailH.

Teneparop. pexumuna 8 Gypuak 0° nan «/2 opaiuruna ysrap-
raHja MamuHa GapxKapop Huiai GomJsafinn. 0 ==x/2 pam kefinn
3ca GMpJaMuUd JBUraTEJHUHC afJaHTHDYBYM MOMEHTH reHepaTop-
HUHT KapIIWJIUK MOMeHTHAaH Karra 6yJu6, remeparop O6exapop
pexuMia vaafiny, sS’bHH TeHepaTop . CHHXPOHHM3MAAH UYMKKYHYd
poTop afaanumy Tesjama Gowaiau (8 opru6 Gopazu). Byuia.
- CTaTOp TOKH I'€HEPATOPHH 3BApHs XO0JAaTHra KeATUpAIurad japa-
‘wana owub xerand. I'esepaTop HOMHMHAJ OKJAHTaHAA GapKapop
umaamy yuys 0 < w/6 6yaumu Kepaxk, OyHla MOMeHT O6Fiiuua
WKKHJIaHran xadoJnarra ara 6yJaanu.

Arap 6 < 0 6y.ca, 34eKTP KyBBAT BA 3JMEKTPOMACHUT MOMEHT
Manbuil 6yan0, CHHXDOH MalUHMHA 3JEKTP TAPMOFHJAAH SHeprus
UCTE BLMOJI KHIaAu BA JBUraTeb pPEeXHMHAA Hlaafi Oomjannu.
DNeKTPOMATHAT MOMEHT MAIUHHA BaJura KYiuJarai TOPMO3J0BYH
MOMeHT OuJaH MYyBO3aHATJAOBYM MOMeHT OWJAH MYBO3aHATJAALIHUG,
adJIaHTHPYBYH MOMEHTra afJaHamu.

Jpuraresr pexuMppa b Gypuak O nad — =/2 raua ys!‘ap"a}ma
Te3JMK Gapxapop 6Yaub, 6 HMHr OPTHINHM aMNAHTHPYBIY MOMEHT-
HUHD Kamafiuimura oiu6 Kenanw, axcunua 8 >90° na, Tesmik Oe-
Kapopaup.

"~ TopMO3JI0BUH MOMEHT aﬁnanmpysqu MaKcuMasn MOMEHTAaH
Karta G6yJraHja MallHHaZ CHHXPOHH3MAAH YHKAIAH, DOTOPHEHT
afJaHuImy CeKunJama 6omaafiiy, CTarop TOKM (HCTELMOJ KHIM-
paéTran Tok) Owub KeTagu, aBapus XO0Jaru ByXyAra KeJaanw,

‘
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XMMOS BOCHTACH WILra TyIIan# Ba Xokas3o. Arap 0 Gypuak =/6
Nau omMaca, CHHXPOH IBHrare/b HOMHHAJ IOKJaHMII OHJaH 6ap-
Kapop uuaai 6omﬂaifmn

10.7. CAHXPOH MAULIMHAHMHI JBMTATEJ]b
PEKMMIA WIJIAWM. IBUTATEJIHH ACHHXPOH KHJIUB
WHITA TYHHPHHI

Tapmok Ounan mapajjes] uiusadTraH reHepaToOPHM  [ABUraTesb
pexumura yrxkasum 0:5-§ na xypub uukuaran 3xu. AMMo aman- -
A 3JeKTp CTAHuualapla TeHepaTopHH ABUraTesb peXuMura GyH-
Jaf yTKasui Kyna xaM yupaiad. Llysuer yuys 6y epaa ¢akar
LBUCATeNb PeXHUMHIA HUJIOBYU cmxxpoa MAIIWHAHY  HIUTa Ty IUH-
pUILl MacaJjanapd Kypujaanu.

’Kyna xatta KyBBaT/AH CHHXPOH NBWIAaTeJHH JEKTP TapMOFH-
ra TYFPUNAH-TYFPU Yaa6 MIUra TyWUpuId MyMKHH 3Mac. UyHkH,
arap [ABHTare/iHM TAPMOKAA YJA4HIAH J4X3a4a DOTODHUHI YHFO-
TWIU TOKH HOJAra. TeHr OyJmaca, y XO/aa CTATOPHHHT ai/JaHYBIH
MarHAT MaHJOHHK BA POTOPHUHT K¥3FaiamMac MaruuT MaimOHM Opa-
Cuia MOMEHT BYXYAra KelalH Ba Yy POTOPHH MabAyM TOMOHra
‘Gypumira xapaxat Kuaanu, TapMox YsrapyBua8H TOKMHHHI SDUM
 HaBPUAAH Ke¢RuH CTAaTOp MafimoHu O6urra KyT6 GYsarura Gypuaa-

JH B& CTaTOp MAUNOHHHMHI .KyTO.aapu ¥3apo - YPHHHH aJMalITH-
panu. Llv BakT naBoMuAa 3Ca, POTOP MeXaHMK ~MHEPLHS - KyuH
Tydaiad XaTTo KOHHAAH KY3FaJOJAMaii¥ XaM, YYHKH 'TOKHHHL
gpum napu 0,0 -c HM Tamkua xuaasu. SHa ApUM JaBpRAH Keil-
MM 3Ca CTaTOp Ba POTOpP OpacHld POTOPHHU TECKADH . TOMOHTA GY-
PHIIra Xapakar KUJAYBYM MOMEHT. BY)KYAra KeJaaw Ba - HATHXazAa
poTOop dAHa Kofunadw Kysraamaliau. Ilsurateqab 3cCa GOLINAHFUY
IODPFU3HI HIITQ TYIIMPHIN .MOMeHTHra 3ra OyaMafimu. [eMax,.
" CUHXPOH JBHUTaTeJHH HIIra TYUHPHII VHYH- YHUHT POTOPHHH
. CHHXPOH TE3/AHMKKa fAKMH €K¥ YHFa TEHr Te3/uKKaya a#/ianTupuil

xepak. BDynu KyBBaTH yHua katra 0y/Jmaras MaxCcyc aiJaHTHPYB-

44 ABUTaTenb EpAaMula aMa/ra OWMPHII MYMKHH, X03UPTH BaKT-

na OyHnaf €paaMuyd JBHraTte/siap HUUIATUAMAHAM, YYHKH yJap

KYPHUIMAHMHT HADXHHH KHMMATJAIITHP3AH Ba CHHXPOH ABHraTteJ-
JapHUHT KYANAHUAHLIIAHK YeKJaiaAd. X03up K¥m xo/jaapaa CHHX-

POH ABUTaTeJHY AaCHHXPOH ABMTraTeNb xabu MIITa TymHpHII yCy-
- JId KyJ/aHaAH. DyHHMHT yuyH DOTODHUHI KyT6 yuaukJaapura yr-
Kasruu/ay CTepxenjaap KOHJAITHPHAAAHM BA YJAADHUHT YydJapHu
xasaKanap Ouaad TyTamTHpHAagd. Hatwxaga Xxyalu acHHXpPOH
ABUraTejsapaard KaOu KHCKA TYTamTUDH/TAH YyJFaM BYXYAra
kenanau. Babsu CHHXPOH ABHrareasapia MaxCyC KUCKa TYTaliTH-
puJIran 4yaram 6ynmanﬂn, YHHHT BaSHCbaCHHH 3ca yAKaH pOTOP
ysaru yrafiau. |

CHHXPOH ABHTaTeJHH ACHHXDOH Tap3fa HUIra Tyumpnm 10.19-
pacMaa xypcarnaran. CTaTopHu MamGara yaauiiad OALMH POTOP-
HUHD YHFOTUII lly./II-‘aMI/I Kaira ynamq O- 1 opxaan r, KapluiuJHK-
¥a vaaHanu (IT-1 uu Y. 1. xonaTra xyﬂmus) I_UyHT KapiUuuJUrH
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10.19- pacm.

ry, pOTOp UYyJAFaMmy HHHI akTuB Kapmuaurunad 1015 mapra kar-
Ta 6Vaanu. CYHrpa CTatop uyJaramu yu ¢asanud ysrapyBuaH TOK
Manbaura yJasaiu Ba YHAA aiJaHyRYaH MArHUT MapJOHH 103ara
Keaaid. Maskyp MafiIOHHMHT MAaTHHT KYY YH3UKJAapH POTOPHHHI
KHCKA TyTaluraH uyJjramuHd kecu6 yramu Ba yuaa JIOK unnyx-
nuasaiag. PoTop TOKMHHUHI CTATOP MarHUT MaifoHu 6HJaH, ¥3apo
TaBCUPH HATHXKACHLA AMNaHTHPHUI MOMEHTH BYyXyAra KeJaiu Ba
Yy OBUTaTeNHU CHHXPOH Te3JHK /1, JaH OHPO3 KHUWK Te3JHK 7,
raua afaanTupafud. CyHrpa POTODHUMHI VHAFOTYBUA 4yJFaMH Kairta
yaaruy [l- 1 épnaMuna kapmuauk ry, gaH y3ub, yHFOTrHUra yJja-.
waau (I1-1 s ,M* xosarra xVamu3). ByHaa poTopHuUHT ¥3rap-
Mac MarHUT Ma#fOHH CTATOPDHUAL alJIaHYBYM MACHUT MaRLOHH
61131 ¥3apO TABCHDP STHINH HATHIKACUAZ BYXYAra KEJAT8H MO-
MeHT IBUraTeJIHH CHHXDOHJAWlra MHTUJaAu. HaTuxkana BBUratenn
POTOPH CTATOP MATHUT MaﬁAOHH 6uJraH cpmxpox-x afJiana Gournai-
au (ny =mn,).

Wwira TymMpHIl BaKTHAA POTOP YHFOTHLI qymawauﬂr Kap-
MUAKK 7y Ta YJAGHUIMH YYJFAM HM3OJAUHACHHM MMKACTJaHHUIAAH
cax.naﬁum. YyHKHM yJdHMaraH udyjramia aiJaHyBuu MalpoH Xy 7aa
karra JMOK unpyknusaamy MymkumH, MIKKHHYM TOMOHJAH, uya-
FaMHM KHMCKA@ TYTalUTHPUUI XaM MaKcaara MyBeduK 5Mac, YyHKH
OyHIa POTOPHM CEeKHHJATYBUM Xyna Karra Oup ¢asaiu TOK BY-
XKyAra Kenanmu. '

CHHXPOH [BHTaTeJHH HINrad TYIMHDHINAZ HMIra TYHIHDHII TO-
KRHH KaMaHTHpHW yuYH y4 ¢asanu aBTOTpaHCHoOpMaTOpHaH doi-

L
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Jxanannnann (10. 19- pacm). Masxyp TpaHC(popmaTop opanm cra~
_TOpra KaMaiTHPHJAraH Kyu/JaHuIl Oepuiany (Mmra TYMHPHII XO-
- aatd). KyunaHuiney acta-cexuH —-oiuupa - GOpHO, ABHTATEJHHHT

CHPNAHHIUK IHI KUGUK KUAMaTraga KaMaﬁmpma,un -C¥urpa as-
‘ToTpancdopmarop pacrarund ,Hm“ xosnarura §rkasu6, cratop

YyJFaMAra TApMOK KYUJAHHMMHUHT TYAMK OCPHJMINA TabMHHJA-

Hamd, Mwra Tymupuur 2xapaéHu Tyrauu (POTOp CHHXPOH Te3JiK-

Ja afnaHWnM) OuJaH KUCKAa TYTAaWraH WINra TYMHPHII TYJFaMH .

MalMHAHUHT, HIOJIAWHIA xamammaﬁnn YYHKH YHAA TOK HHAYK-
. uuﬁnanmaﬂnn.,_ ’ ;

" 1p8. CHHXPOH JBMTATENIATH VAFOTYEYM TOKHUHF
TAPMOK TOKHMTA TABCHPH. ABUIATEJIHUHT U-CHMOH
XAPAKTEPHCTHKAJIAPH

. CHHXPOH MAlIMHAJADHUHI HUI PEXHMJAPUIAH 6u3ra Iy Hap-
Ca MabJYMKH, 3JeKTP TapMOK OuJaH napajJjeJ HIJIOBYU CHHXPOH
‘TeHepaTop POTOPUHHHT YHFOTYBYM TOKHMHH Y3rapTupHIl Guaad
peaxkTHB TOKHH, GHHOGApPHH, reHepaTopHHHr peaKmB Harpysxacnﬂn
POCT/AIl MYMKUH,

YAFOTYBYHM - TOKHHHI Y3Tapuiuu cunxpoa ABMCATENHHEC WL
PeXHMHrA KaHLAd TABCHP KHIMUIMHM KYpub - uMKamu3. XKapaén-
JAPHYE AXIWHUPOK TYWIYHHUII Y4yH ABHCATEJHH - ¥3rapMac OKAaHHII
OWJIaH HINIAfAW, TPHU NBHraTe b BaJuAard KapuinivuK MOMEHTH
yarapsac ne6 xucoGaafiMus. Bynia s1eKTPOMArHMT XYBBAaT Bal-
_Jarm KyBBaTra TEHT (aepodo.napnn xucobra onMaraHna) Ba ysrap-
Mac 6y.na;m

P 3U, 1, cos <p o= const

Arap TapMOK Kytmaﬂuum U, — const 6yJaca, y xoana /,cose=
s ==/, ==const 6y.na1m.

o lQ 20- pacmian . ]
(I ’ L, Xcos9=FE,sinb. \

‘ L I £ CnHXPOH MHIYKTHB xgapu_m-
- - e

?‘ : e © amk X ysrapmac, ne6 xucoé-

A3 Y  Fo/f 0 nanca, y xonxa

k B / , s ? - Xcos g = E,sinb.

o : ] . Viérordul TOKHHHHT, . AeMaK

£ % i/ / | p DIOK E, nuur Typau Xua Kui-

ke BEAS i " MaTJAPH YUYH CHHXDOH JBHIa-

7 I v 3 - TeJHHHT TOK ~Ba KY4JaHWujJap

¥ - BeKTOD AMArpaMMaiapuHu Ky-

Ky o pamus  (10.20- pacm). Mwmuu

’ © TapMoy KyuJaaHuuu - &/ HUHT

. |la  BekTOpHHH Kypumnaﬂ Gomaft-
o . odeT . Mu3

10.20-pacw. . ", Ynua KarTa 6yJ1Mdl‘aH ymoﬂ
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syl I cosip=1
. COSP <7 (UKT) s

7 cas @ <1(cuz) :

10.21- pacm.

'THII TOKH Iy JaH, 6nuo6apun E, na Tapmoxnan Kaéy.n xmm-
 paérran Tok [, 'rapmox kyusanumy U, nan ¢’ 6ypuaKKa Ke-:
yukany (9’ >0 cos ¢’ <1—HHI(YKTI/IB xapakTepaa G¥yaanu).
IOkopu/ia KeJATHPUITraH TEHr1aManapiaad MabAYMKH YHFOTYBUH
' TOKHHHT Xap Kaujafi KufiMataapuna IIOK BEeKTOPHHHHT OXHDH
xyunanum U, Bexropura mnapasiesa paspumza AB TYFPH  YH3MK
6yiinuya cypusanu. Tox BEKTODHHHHT OXHDH JC Tyrpu - uusHg
6yfnua cypuaagu. JC TYFpU UMBHK BCA KYUYJAHHIU BEKTOPH-
ra mepneHauKyaap Oyaanu.

Kypuaran xoazna apurarefb Tyfmumarau YHFOTHIII pEXHUMHAA
HILIaHAM Ba TapmOKKa HUCOGATaH aKTHB-WHIYKTHB HAarpyska Ba-
sudacuuu yTaiau. Uynkn OyHAa pBuratess Y3WHH MarHUTJIaHH-
LM yYyH TapMOKAad peaKTHB KyBBaT GupraJuKja uimjaca, YHIaH
yra yérourad pexumia ¢ofinaranum kepak, Bynzaa TapPMOKHH
peaxkTHB TOK OHJaH KaMpOK IOKJAall Ba yMYMHE KypHJMa/JapHUHT
KyBBAaT Koa(quuuneumﬂn gxmudam MyMKuH 6Ysanu, J[Buraren-
HWHC TY#HHMarad yHroTHII PeXUMUAA HUIIAWH TEeXAMAMARK KU~
XaTAaH ¢oizany sMmac.

Tapmox Toxku OWJiaH YHFOTHII TOKH OpacHzaru / r=[ (/) rpa-
dux 60oraannin U- CHMOH XapakTepHCTHKa Xe6 aTaaald. CHHXPOH
JABHFATENHHHI HKKH XHA HAT PY3Ka KHAMATIAPHAArH, U- cumon
xapaktepucTukanapa 10.21-pacMmaa 'KypcaTuaras. Xapax'repucn;x-
KaJaPHUHT 4all KHCMH ABUTATEMAHUHT TYHMHMAraH yHFOTUII DexH-
MHAa, YHT KHCMH 3C2 §Ta TYAHHraH YAFOTHII PeXHMMHAR HIJIa-
wura wMoc Keaagu. TOKHUHF 9HI KHYMK KuBMaTura 1,—13,
cos ¢ =1 na 3pHIIMJARM. J- XapaKTePHCTHKA MAWMHMHAHHHT CaAT
AUl PexHMH YYyR (Hcpedaap XucoGra onuHmaran) 2- xapay-
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Tepncmxa 3Ca JBHTATe/]b BaJHIA MABAYM Muxnopnam MEeXaHHK
Hazpyska P 6yarapgard pexuM YUyH KypHJraH. Yoy Koopau-
HaTaJiap CHCTEMaCHAar¥ 3rpu UMSHK 2 ra TYFPH KeayBuum Ysrap- -
MaC HArpyskazna KyBBaT KOS(b(bmueHmHnﬂr y#iFoTum Toxura 6or-
JUKAHTA €OS == f(/,) Xam axC aTTupuAran (3rpu. UH3MK 3).

'10.9., CUHXPOH ABUTATEJHHHI MII XAPAKTEPHUCTHKACH.
BA ACOCHH COJI[/lHITl/lPMA KYPCATKHYJIAPH

CUHXPOH [BUTATENHHHT HIIHHHU 6axo.nanu1a ymmr HI xapax- ,
TEePUCTHKANAPHAAH (ofifasauuiaiy. Yaap MOC PaBullla Te3JHK
n, alNaHTHPYBUYH MOMEHT KaOyJs KuJamu. : )

Yirorum TOKHHK 1 KufiMaTraua, omupamMus. By xuiimatra

310K numr E, MHKnOpH TYFpu. Keaalu. BekTop Auarpammanas
Ky pHHALUKH, ABUraTe]b KabyJ KuIa@Tran TOK /; 9HI KMUHMK KHA-

. Mar /, raya KaMmasiu Ba q)asacn 6yﬁnqa TapMO¥ Ky4JaHUIIHHUHT
q)asacu Gusnan 6up xua (¢”=0, cos¢”=1) 6yxranu. By pexumia
LBHraTeJb aKTHB HArpyska Kabn HIIadgH, YYHKH TapMoxnaﬂ da-
KAaT aKTHB KYBBAT xaéyn KHUJIAIH. .

Y HFOTHII TOKHUHHU 1] xuAMatrava onmpamns. Bynna JIOK E,
ra tesr O6yaanu. Tapmoxnan KaGysn kuauHa€TraH ToK /] gHaja .
Kynasigu, my GHJAH GUPra TAPMOK KYUNAHHIOIUAAH ¢ 6yptx_al<1<»a"
uArapunaé xeranu (cos ¢” < 1 — curuM xapakrepia). Bynna nsu-
ratedb §Ta yHFOHraH pexHMIa MmLIac, TapMOK yYYH aKTHB-CH-
FUM Hazpy3xa Basudacuuu yTaAlu Ba OPTHKYA DEAKTHB ‘KyBBar-
HH TapMOKka Oépanu. By pemumna ABuratTeJHM TALIKH KapIIUJIHK.
Tydaifiad 3apainraHaérrad KOHIEHCATOp, Ae Kapam MYMKUH.

CHHXDOH ABUraTeJHMHI Ma3KYp. y4Ta Wl PeXUMHIAH. Ky puHa-
Jey; YAFOTHII TORHHM Y3rapTupium GHAaH (pakarruHa KabyJa Ku-
JIAETraH TOK 9Mac€, 6a/KpW JABUTaTeJHHHT KyBBAT KO3(PGHIHEHTH .
XaM ysrapaiH. BYHD.aH ImyHAal XyJaoca xeamb YUKajpu: arap ABH-
rareJb aJ0XuAa 3JeKTP TAPMOFUra yaaHran 6yjca y xoanza ydro-
THII TOKMHH COS p==1 marufeKk KHIMII MaKcaara -MyBODUKAWD.
Arap y yMyMuil snekTp TapMOFHra yJaaHran G¥jca Ba aCHHXpPOH
Asurateanap Guian M, KysBar koapduuuentd cose Ba DPUK 7
" HMHI JBMC4TeAb BaJuAaru xyeBar P; ra GOFauK Gy/ram 3rpH 4u-
suxﬂapzmp Byuna rapmox kyunanumu U. yHuHr uactoracd f Ba
YHAPOTHIU TOKH [y JADHHHT KHAMATJIapH y3rapMaciup. ‘

0f :
,U.Bnra're.ub pOTOpI/IHHHI‘ AlJlaHuNl  TE3JIUTH Il—'—[; MamuHa-

HUHT' xamma nur pexmwlapmla MYTJlaKO ysrapmac KOJIallPl ﬂBH'

TaTeJHHUHT MEXaHHK xapamepncmxacn, SbHU Te3JUKHUHI' IOKaAd- -~

HMII MOMEHTHTa 60}‘11141(11[41‘14 ny=/f(M) [éxu n,=}(P,)] abcuuc-
ca yxura mapaifen TYrpu 4usuK Cuaan udenasananm (10.22-
pacum). DyHpafi XapaKTepuCTHKA ACHHXDOH [BHIATE/HHHT KaTTHK
xapamepncmxacunan Q)apwm yrapog MYTJIOK KaTTuK neb. aTa-
Aanu.

P
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10.22- pécm. ' 10.2 -'pactm.

Cajt HwJjamaa MOMeHT ¥3rapMaciuruHd xucobra oJraHna
JIBUraTeJNHUHT afJIaHWID MOMeHTH Bajaaaru ¢o#nanu - Kyssarra

nponopuuoHant 6yaaau ( 2—053). [Hyaunr yqu.M=f(P ) xa-
11943

pPaKTepUCTHKA Koopnuﬂaraﬂap YKUHUHT CAAT MINAAM MOMEHTH M
KHAMATHIAH YTKasu/iran tyrpu uusukuu wudonasaidan (10.23-
pacMm). cos ¢ =f(P,) HUHT ¥3rapuild MalIWHAHK YHFOTHLI YCYJH
Ba XyCycuarura GOFJMK: HOMMHaJ HArpyskald CHHXPOH JABHrares-
Jap, OMATAA, ¥3yBuH TOK OWJaH HIUAAINra MYJ/KaAnaHald Ba OyH-
1a cose =0,8 =0,9 6yraau. Hemak, mamudHa yta TYiuHrag y#-
FOTUII DeXUMHNA MINJAraHia (P, > P, 6yaransa) cos 9 MaxkCH-
MyMra 3pulIalif. I’OKJlaHPIIlI kamajirania cos ¢ kKamaaau (10.23-
pacum).

CuHXpOH -MallIKHANAPAArH acocHil KyBBar Hcpodiapu CTaTop
8a POTOD uyJFaMJapuAard ysaxaaprarda ucpodaapaad xamna Mme-
xXanuk ucpod.aapaan H60par: -

~Cratop uyaramuaarun ucpodJap Kyfmugaraua anmq.naﬂann-

APMC"-m/Tr(h -

6yHna m =3 — CTaTOp 4yJraMUHHHT ansa.nap COHH; r.—6utta
(hasacCHHUHT aKTHB KapIUMJUTH. .
PoTopHuHT yAFOTHII qleFaMnnarn ucpodaap:

PMp__/r—-U/

6yuna ry — poTrop yHFOTUII SaH)l(HpPIHPIHl‘ aKTHB xapmpmnru Ug—
yI/IFOTI‘PI'-IHPIHI‘ Ky UYJaHHIIH.

Yirorruununr PUK v, Hu KUpHUTHG, ynFOTqunam HCPO{IapHH
Xuco6ra oI MYMKHH:

AP, = (Uyly) 7.

Maruut ucpodnap (rucrepesuc. Ba yxopMa TOKJap Tydaiau
xocua Gyaran ucpodaap) AP, crartop ysaruaa CTaTOPHUHT aiaa-
HyBUM MAarauT MahfOHH Tabcupu OCTHAA [03ara KeJsau. Poropna
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Iaram ncporp.uapn 6y.rmaﬁ1m YYHKH Y aﬁnaama 'Marsut Maﬁnou
6uJaH CHUHXPOH Tapsia afiJlaHamgd. - -

Mexanuk ncpodmap (APye) anrarem{uHr nonmnnnumap
‘. CYPUJYBUH  KOHTAKTJIAPH Ba alJaHYBUM KuCMJApHIAry MuiKaja-
BULI, WYHHHTAEK, XaBO KapIUIHIKKJIAPHHU - €HIHIl Ty®aiiau By-
MyArda Kejaamu. | :

Bapua xysaar Hcpocpnapmm AP opxaau Gearuaab, yu dasani
CHHXPOH ABHIATEJHUHT CIZ\MK Ky#uaaru. nqua Gmxaa AHHKAA1E
M}’MKHH

- 38Ul cos¢ — AP
3Ulcos @

6ynna U Ba /— dasza xyq.naxmmu Ba TOKHHUHF 'raxcnp 9'ryslm
xnﬁMamapu.

= f (P,) — SFpU UMSHK ABHraTeNh HOMHHAJ IOKAAHTAHAZ MaK-
umym‘a sra 6yJiaxu (10.23- pacm). Karra xyesatau Mamunanap
YUYH Npax — = 96—99/,, KMUYHK Ba ypTaya xysBawm MawiHaap
YUYH Mgax = 88-92% 6ynanu.

CHHXDOH AsUTaTeLIap acnﬂxpon ,n,BnraTeJmapra rucbaTax xyﬁu- ~
paru adsaanukaapra sra:

. 1. KyBBaT K03(p}HUNEHTH coscp—l XaMAa CHJKHLI 6ypqam
@<<O (curum pemeH) Oyaran Xo/Aa umiafh oaunin, Arap nBH- .
rateas cos ¢ =0,8 -0,9 (p < 0) Ounan wmaamra MyuKanJIaHTans
6yaca, y aKTHB KYBBAaTHHM KaGyJ Kuaum Gusan Oup Baktia Tap-
MOKKa DCaKTHB KYBBaT 6epanu (resepanuanaiinn). By axrtuB-uH-
KyKTHB Harpyska OunaH mapajjiei MILJArawia XyAa MYXHMAHP.

. 2. [puraTtenb BaJHIArd MeXaHUK IOKJAAHHIN CAJAT MIJGAHIAATH
MaKCHMal Jyerapacuraga y3rapraﬂuna aﬁnanunmap COHUHHHI MyT-
_8KO  Y3rapMacauru.

3. JpurateJHHHI MakcuMalJ MOMEHTH TapMOK KYYJaHMUIMHUHT
- Te6paHyIINra KaM Ce3THPJMCH, YYHKM afNaHTUPYBUH MOMEHT:
KY4JaHUIIHUHT OMPHHUYM Aapa)xcacurd NPONOPLUOHATLKD.

CHHXPOR nBHraTe:rmapHnHr KaMYMANKAADY KYHHAATMAAPAAH
mbopar:

1. A#inanuiu Tesnurmm (haxgar Maﬂ6a qunaﬂumnnuﬂr qaCTo-
T4CHHY Y3rapTupuil OHAaH .pOCTJAI MYMKUHJHTH, ‘
- 2. Mwra tymupumnngr Huc6aTtan  MypaxkkaGJAHrH. . S

~3. Mkxura (ysrapmac Ba y3rapyBuaH) TABMHHJAAIL Maﬂ6anapu-
HUHI Tana0 KUJAHHHIIH,

CHHXpOH IBHFAaTeJ/JAPHHHT MAasKyp xamqnnnmapu Tydaiiu
yJAap -acecaH, Karra KyBBaTAH IODHTManapia Kampoy (o#nananu-
aapu. Amaana xyspatu 100 kBr nan karra 6§/Aras KoMmpeccop-
Nap, Hacecaap, S3UII KACTTOXJA4p¥ -Ba OOBIKA IOPUTMAAAPAA CHHX-
poH ZABHraTe/sIaplaH (oinasauuNagEu.

-~

-10.10. LMHXPOH KOMHEHCATOP

S’xyma IOKA3HALI 6y.rmaraH ABHH pe;xnun,ua y'ra Tyﬁnﬂran_ .
yﬁromm pemuuu}la ETEYS @am* ‘HELJIOBYM cnﬂxpon ,B.Bura're.nb,
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'CHHXPOH KOMMeHdcaTop nAe6 arana- '
4. ¥ KyBBaT ko3apduuHeHTHHH
AXIIMAAI Xamia TapMOK Kydaa-

HUMIMHY 6apxapopJ/all YYyH Xu3-

MaT KHJadH. OVIeKTP TapMOKJja-

PHIA HHAYKTHB XapaKTepaarus Har-

pyska kynm Oyarauusa 6y afiHuK-

€a MyXHM axaMmuaATra sra 6yJjamu.

Bynrait  MHIYKTHB  HarpyskaHu

ACHHXPOH  ABHrateaap, TpaHC-" 10.24- PaCM-
dopmaropsnap, peaxropaap, pene '

Ba Wy KaGU/JIADHHHT MATHUT/IOBYM UHAYKTHB TOKJIADH XOCHA KU-
JIajH. .

Arap Tapmoxaa Tok / 6y/Aca, Yy aKTHB DEaKTHB TAIUKHJ 3TYB-
wunap ([ =V 2+ /%) nRan uGopar Gysanu. Arap peakTus Taui-
KuJ 3TYBYM OWIHUpUJCA, COS ¢ KaMasaiu. [lemax. TabMHHJIOBYK re-
HEPATOPJAPHUHT AKTHB KYBBATH BA Y3aTHUII TAPMOKJAPUHUHI XaMe-

 Ia TpancHopMaropJapHUHT YTKA3HII - KOOHUAKATH KaMasau, lly-
HUHT YYYH Y3aTHIl TAPMOK/JIADHHHHI MHAYKTHB TOKJAapUHH KOM-
flIeHCallMA KHJAHU MaKCcainia CHHXPOH KOMIEHCATOpJapHHM KYJiam
Maxgcanra MyBOGHK 6y.au6, y/iap reseparopJapHd pPeakTHB TOK=
JlapAan KucMaH xoau gunapd (10.24- pacm) Ba cos¢ Hu AXmH-
Aaunu.

p
VP (Qr — Qw)®.

. Opnarza cos¢ nu 0,92 =-0,95 raua OLIHPHIUFA XapaKar KuJH-
H4M, YYHKU YHH Gupra eTKa3HLI KOMOEHCAaTOp KyBBaTHHH Xyjxa
Ky OMMPHMINHM Tana6 Ku/1anu. By sca uKTucoAuifi xHXaTAaH (oit-

Janu 6yamaidnu. CHHXPOH KOMMeHCaTop €pAamMula KY4YJaHALIHA
£apKapop KHIMII TOKHUHT PEaKTHB TAIUKW/A KHJAYBUHUCHHH Kamal- .
TUPHIIL XuCOOMra ysaTHIl TapMOKJapuAa Ky4JaHHII MMacalOBUHU
KaMadTUPpUI OUJaH aMajra OWNPUJIALM.

Cunxpon xommeHncaropaapuu 100 MBA xysBatraga poropu
AKKOJ HAMO€H KyTOJM KH/IHO Ba aCAHXPOH HIVIATHIIra MYyJKasi-
Jaa6 umaab yugapuiaanu. KomMneHcaropJ/apHHHr MeXaHHUK Mut . 0a-
MAPHUII YUYH XM3MAT  KHIMACJUTHHM xuco6ra 04au6, yAapHUwr
pPOTOp VKJIapH MEXaHUK MKUXATAAH €H[HJI KOHCTPYKUUALA, repme-
. THK Kuaub sicanapu. By aca yaapam OuHK. XKOH1apra {puaruw
UMKOHUATUHH Oepanu.

1-macana. Yu ¢asarm CuHXpOH TypGOreHepaTOpP HOMHHAJ
KyBBaT (S,=10 MBA, cos¢ =0,8) 6uaan U, =10 kB «yuaa-
HHIIAA HIJainu. [eHepaTop yyJramJapy 1OJKY3CHMOH OHPHKTH-
puarad. Crarop dasacuHMHT axTuB Kapmuaurk r.=0,03 Owm, un-
AyxTuB Kapmuanry X = 1,6 Om. 2Ky¢r kyréaap couu p=1.
Poropuunr yiirotum samxupugara KyBBaT HCPOGH TeHeparop
HOMMHAJ KYBBATHHUHT 1% WHW, MarHUT B M€ XaHMK KyBBaT HC-
pmpnapu 1,2% HHK TAMKUA Kunaay. Tok: yacroracu F=80 I'n.
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POTopHnHr aﬁnaﬂum Te3MHUTH n reuepa'rop 3I0K. 150 (Bexrop'
~ muarpaMManan rpaguk Ba aHaAMTHK ycy/asma), renepatop PHK sa
TCHEPATOPHY AHNAHTUPYBYUH TyPGHHAHMHT HoMuHaA xyBBa'm TO-

MHJACHH.
Euua n I H: I‘enepaTop POTOPHHHUHT aiimaﬂum Te3JIHI'H

0.7 60 - 50
ny= u _—— = 3000 aﬁn/muu.
) P 1
‘ Feﬂeparopﬂnﬂr HOMUHAA TOKH s
/ " Suom 10000 - 102 ~ 600 A,

¢ nou = V'3 Ux now Vs 10 108

| peaKTPlB KYy4/JaHUITHHHT nacaxan ’
| Up=Tyou* X =600 -1,5="900 B.

By HOMUHa/ cbasa qunaﬂnmnﬂunr

P, 100 00 ¥ 3- 100 15%

U
p% = » 10009

MHY TAWKHJA KHA3LHU. o
’ BexTop mmarpaMMaH¥ Kypamu3, 6YHMHT yuyH ,0° HyKTazau
macuitabra puosi KuaraH xojna ¢asa Ky!manmuu Ud, HUHT BeK:
Topunu. Kyamus (10.25- pacwm).

Tok /, Husr BEKTOPHHU  KEURKYBUH ¢ ==37° 6ypan 6pu1aﬂr
KYsimuz. Bexrop Ud, HUHI OXMPHAAH TOK BEKTODUTra MepreHiuKy-
- AP UMBHK §TKa3aMu3 Ba YHFA WHAYKTHB KapUiMIuKAard Kyunaa-
HMII TIACAIOBMHHM KYsMHM3 (aKTWB KYWJQHMII [ACAOBHHH XHCOOTa
oamatimus), Kooprunaraaap GomuHKY U HUHT OXUPH - OUJIAH TYy»
tamTupavus Ba JIOK. sexropu qu,-—6550 B Hu xocun gunamus.
Bunotapun, E,=V 3 Eyy =1.73 6550 = 11330 B.

Feneparop IOK unu anaauTHK ycyana. aynmanmua

I‘eﬂepaTop,ua AyKoTUATAH LSAREETA -

AU = U %cos<p+U % sine = 15 - 06-—9%.
AKTHB quJlaHHu!HHHI‘ MacaloBUHE xmcoéra onmacax,

10000 - 10000
EO¢—U¢+AU— = 42 oy — 6545 B.

By sca BexTOp NAHMarpaMManaH OJIHHFAH. MHKLOD:
Gunan Oup xuamup. [eneparepHunr <I>I/IK HHH
yuby mbo,uanaﬂ aHuMKAAAMU3:
% =_1>m%_ - 100, .
’ P gom + LAP

TenepaTop KuCMJapHAard dofinaan Kyssart:
]0'2~'>Pa‘C“. Eggou:—?_\_gﬂouﬁos ? = ]0000 * 0,8 = 8000 i KBT. .



Tenepatopaaru ymyMufi Kyssar ucpodm: -
2AP==AP +AP »+Pue;x+uar='

. 2 1% 1,2%
= 3Jc noml ¢ + 100 nou + 100 Snou

=32,4 + == . 10000 = 252 4 xBr.

Bynnan
8000

— 1509 =979.
8000 + 252,4 120% =97%

7% =

edepaTopHM afNaBTHPYBYH TYPOHHAHUHT KyBBaTH:
Py o = Py you + E'AP = 8000 4 252,4 = 8252,4 KB’!’.

2- macana. Iapannen YMaHTaH MKKUTA GHHXPOH, reﬂeparop
€OS 9, == €0S ¢, =0,6 6faranna 6up xun Harpyska I, = f,=400 A
ra sra. YHArOTHII TOKMHM Ba GUDHHYM TEHEpPAaTOp TypGHHacuHm{r
afJaHTHPUII MOMEHTHHM ¥3rapTupuil 6GuJaH HAarpyskalapHu Kaif-
Ta TAaKCUMJAAll aMaarad OWIMPUAMMKY, BATHXKala OHPHHYM resepas
TOPHUHT TOKH /;=440 A, yHHHT KyBBaT, K03bdumnents cosy, =1

6yann. I/kannqn reHepaTopHHHr YHFOTHII TOKHHM.Ba OGUPIAMUH
. ZBHMraTeJHuHr GepaéTraH KyBBaTHHM HIyHAa# y3rapTupril Kepake
KU, -HaTHXKA[A y1ap YuyH yMymu# OYurad TapMOK Ky4YJaHHIIK
U =10 kB HuHr ysrapMaciurd TabMHUHJAHCHH. DHpMHYHM 'Ba HMK-
KHHYM X0/J1apla Xap Gup reHepaTop OpKaJiu TapMOKKa:6epuiaér-
rad akrus KysBaraap P, Ba P, auukaascue. Xap 6np X0J yl{yH
BEKTOD LMArpaMMa KypHJCHH. ‘
Egpaumu, YvMyMHf TOKHHHT 8KTHB' TaKKI 9TYBUUCH

1, cos<p,—}.— lzcosq92=lcosw——=400-06—|—400-06==480 A.

BupuHuH reHEPaTOPHMHT DEKUMU Y3rapranfigH KeluH ysjara
 TOKHMHI 4KTHB TaWKHJ STYBYHCH:

ljcose; = 440,- 1 =440 A.

VIKKuHYH IeHepaTOPHHHT peXMMH ¥3raprauian kedus, yHnam?
TOKHHHI aKTHB TalIKWJ 3TYBUHCH:

/; cos% —Icoscp—-l cos<p1~—480—44)__40 A

Ysrapran pexumua HKKHH'—IH TeHepaTop TOKWHMHI PeaKTHB.
TAWKHA ITYBYHCH: _

1 sing, = lsm<p-—1 sm:plm[smq:-=800 0,8 =640 A,

I/Ixxuutm reaeparopﬂnﬂr TOK KleH.

. 12':"-‘,1/‘(/2?03?2)" + (/, sin <,>2)z 645 A.
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10 26- pacm.

10,27~ pacu,

I/lxxuﬂqn reneparopnnﬂr !(YBBaT xoa@fbuﬂneﬂm

" TenepatopaapHuur aKTHB KyBBAaTAApH: ; :
. Py=P,=V3Ulcosy, =V 3Ul cos, =
’ = 1,73 - 10000 - 400 - 0.6 == 4142 xBr;
=V 3Ul' cos %, =173 10000 - 420 = 7612 «Br;
P =V 3 Ufjeos 9, =1,73 - 10000 0= 692 KBT

‘Texmnp wu:

P=P; + P, == 4152 +4152 = 8304 kBr;
P = p + P.' = 7612 4 692 = 8304 KBT

, Bexrop nnarpamuanu Kypamus (10.26- pacm). .

3-macajga. Yu ¢asasu CHHXPOH JABUTATENb Kyl’m,uarn HOMHHAI
- mapaMeTpaapra -ara; Py, =800 kBT; f,0y = 1500 afin/MHH; Myou=—
=93%;. o8 9,04 =0,9 (¢ <0) TAPMOKBUHF JIMHUS KYuJAaHWUIK
{J, =10000 B. Ctatop uyiiramiapu ,iONAy3“ CXeMaja -yaaHras.
yﬁx-‘omm TOKH HOMHHA/I PEXHMAA. Eo—— 1,3U; uu xocun xn,nanu
Tapmox gactorachn f= 50 In. .

Kyhunaruaap: CTaTOpHHHT HOMHUHAJ TOKH, xKypT lqy'r6nap co-
HM; NBUTaTe/HHHr GepuiraH uil PeXuMH YUyH BEKTOp -AHarpam-
Mack KYPHJCHH Ba YHA2H CTaTOp YyJFaMHHMBI PEaKTHB: Kapmu-
JUTH aﬂm{nancnﬂ. Eq uuﬁuamapu 08[./4,, 09U4,, 12U¢,, 15U¢

.258.' ’



ra teur 6yaranjpa (ysrapmac 'HAr pyskana) BEKTOpJap Juarpam-
MaCH KYPHJCHH Ba KaOya KHAMHAETraH TOK KuiiMaT/iapH Ba ¢asa
CHJXHII OypuakJapu ¢ TONHJACHH; U- CHMOH XapaKTepHCTHKA [ =
= f (/y) Ba Gypuak. Gornasuumiu ¢ == f (/;) Aap KypHACHH. YHFo-
THIO TOKHHHHI’ afipuM xnﬁmamapn xyi’mna KeJATHDHATAH.

E% | 88 l & | 100 120 132

-ly/% S 50 80 100 ] . 150 200 .
Eunanwu. CTaTODHHHT HOMMHAA 'roxh: " o ,
lewon= 5 u,,fi‘;“% Taom . 173 .108?(1)(;31.0;,9-0,95 =55 A

}Ky(br KyT6/Aap COHH: ' :

P Sl
n. 1500,: ‘

JIBHraTe IHUHT Gepuaras Ml PEXWMH YuyH BeKTOpJap Iuar-
pammacuen Kypamns (10.27- paCM) Bymmr YUYH xyﬁunamﬂapun

aHuKJAaN MU3;
U,, 10000

, E _.13Uq,-—1 6 5800 7550 B;
¢ = arccos 0,9 = — 25°.

Kyuaanum macmrabunu 1 1000 B TOK Macm'raﬁunn 12’10 A
K®au6é osamMus.
XOCHM KHAMHTAH MHKZOD /g noy — X == 275 cM ra 'rem*' erm

2750 B Bysnjan :
9750 2750

—— ="==50 OM. -
IC HOM 55

Bepn.nran KnuMamap E,=4650 B; 5220 B; 6960 3; 8700 B
yuyH BeKTOpJAap RAMArpPaMMaCHHH KypaMmu3 (IO 28- pacm). [uar-
’amMma Oyfinua’ (- CUMOH XapakTePucCTHKaJapHu KYypHII = yuyH
{yAuzar. XaaBaJHM Ty3aMu3 Ba yHiaH (ofimanaHrad xoana /.=
=f(/y) Ba y =[(/,%) XapakiepucTHKaJapHu Kypamus (10.29-
JacM). . v :

Eq 4 B 4650 | 5220 | 6400 | 6960 7550 8700 |
Lo « lews| e | 85 92 |10 | 115 |
A I' A 70 | 58 | 51 | 54 | .65 | 70

e | wean 0 | 50| o0 |35t —66.
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M1:5008
- MnrwaA
‘ 10.28- pacwm.
e v ' '
. ?0 X - ol
7 - N
TR e .,;a \ / . 80t
* sal 3
so 5 Zz | ;1‘! | 3 Y 1 ‘I i '[5\% J:‘g
! *60 70 80 90 100 11G 120 ©
wE 20}t T
- o b | :
= . '_/"1_.1 L s L 1 /R 60t
: 0 50 10 90 mg 130 A . - got -
a) L ar
"10.29- paem.

4. macana, Kopxonana ymymui xyssatu 1000 xBr 6yara
ACUHXDPOH ABHUrareap YpHaTHaran. KopXoHanuwHr ypraua Kyssa
ko3ddunuenTd cos gy, = 0,77, DAEKTP XKUX0342p MNOACTAHLHUALA
aunps kyuaasumn (U, = 380 B) 6unan. TapMuRAaHAZM. DHEPrH
KeAyBUM CUMJAApAArd KysBar HCpogu AP, =60 kBt nu, ¢asa cv
MUHHHT Kapmuuaurd 7, ==0,005 Om Hu Tawxua sramn. Kysea
«oapuiHeHTHRN €OS ¢’ — 0,95 KuAMairaya OWMPHI YUYYH CHHX
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pOH KOMNEHCATOp YpHATHII M¥AxKaid-
JaHraH., Arap KOMMEeHCATOpAaru aKTHB
HCPOd/Iap YHUHI PEeaKTHB KYBBATHHUHI
39% vy TAIIKHJ KBJCA YHHHT TYJa KyB-
BaTHHH XaMAa KOMMNEHCATOp YJAHTaH-
HaH KeAMH SHEPrust KeayBUH . CHMJAp-
KarTH KYBBAT UCPO(PHHYU AHHK/IAHT.

Ewunrnmu, Komnencaropruur peaxc- P
TUB KyBBaTH

Qe = Pys (tg 930 — 12 ) =

= 1000 (0. 84 — 0 33) =510 KBAp

KoMmnencaropaaru aktus KyBBaT HC:
podu:

U

APCK = (),()?)Q‘:K = : ,
=0,03 - 510 = 15,3 kBr. , 10.30- pacat.

Kommencauusra Kanap JMHHSJIAPAATH TOK KyUH:
j p ) . 103
[, = — an _ 1000 .0 - 1990 A.
V3 U, cospy, - 173-380-/0,77‘ S

KOMUeHCﬁTODHﬂHF TyJIa KyBBaTH’
= VAP, 1+ AQL =V 15,3 + 510" =512 BA.
Komneacatop. ypHa'rn.nraHnaH KeAHH nunuanapnam TOK xytm

P, . 1000 - 108
I = ar = 1600 A.
b /8 Uscose1,73- 380 095

YTKaaquu cuMJaapaarua I’OquHcauHﬂ I(HJ[HHMaCD.aH Ba KHJIHH~
raifian KeidHHTH KyBBaT HCpodiapu:

AP, = 3[3r,=3-1990" - 0,05=60 KBr;
AP, =3 (I')’r, =3 - 1600* - 0,05 = 38,5 KBr.
- IMoacranuusAHUHr KyBBaT Oyiiuua TeX(aM;’lHﬂ Hru
- P=AP,— AP, — AP, — 60— 38,5 — 15,3 = 6,2 KkBr.
 BekTopaap auarpammaciun Kypamus (10.30- pacm).

11-60 6. KHUAK KYBBATJH 3JIEKTP MAINHUHAJIAP
| 11.1. BUP d’ASAJll/l ACHHXPOH ABUTATEJJIAP

. 9-606na Kypub uMkuaAran yd (asasd aCHHXPOH JABHrate]sap
KOHCTPYKLMACHHUHT COANA B2 MYKaMMaJIHTH, MEXAHHK XapaKTe-
PUCTUKAJADUHHHT AXWIUWINCY, aANaHYBYW MACHHT MafiJOHM OCOH-
. JIUKYa XOCHJA KUJAUHUIKH MYMKUHAUTHA YJAapHHU TYPAuU CAHOAT  KY-.

' puiaMmajapuja ABHrateab Tap3uid uuwaaruumra caéab GyJau.

261



11.1- pacm..

Yu édasaau acunxpoH EBUTaTE Aap GHIAAH 6Hp KaTtopAa <CaHos -
‘araa 6up (asaan aCHHXPOH ABHUraTe/viap -Xam KYN uulJIaTHJAanH.
Bup ®asaiu acunxpon ABHFATE/JAPHHHT KYBBATH 15 =600 Bt 6y-
' /M0, YAAPHHHT SHEPreéTHK KypCaTKu4JapH, Hilaau xycycmmapa
Huc6atan nacraup. lllysra xapamad, Oup ¢asand 1BuUraTeanap.
- 8BTCMATHK 6omxapmu Kypu/iMajapuia, yﬁ-pysmp 3JIeKTp ac606-
JAapuna, BEHTHJIﬁTOleapHPIH!‘ 9JIeKTP IODHTMANAPHAA, HACOC, KOM= .
_Npeccop, 0BO3 ésuII annapaTJapuAa KeHr Kyarauuaaiu. 11.1- -
pacMna 6up asaln aCHHXDOH JBHFATENHUHT TY3HAHWH KYpca-
THAras. bup ¢asany: mBUraTesb xysx—‘a.nmac crarop ' (7)- Ba Kysra-

AyBuH (afiNaHYBUM) KHMCKA TyTAIUTHPUAraH 4yJFam/an POTOPAAH - -

- (2) ubopar. Craropaa KYIl CEKUHANH Hyaram K OBNAMTHPUIIT AH
6yu6, um asacu CTaTOp nasajapUHHHT YUuAaH HKKH KHCMuHM
-srasnaiau. Cratop wyJAraMuHH OMP (asaJu ‘ManGara y/laraHuMu3-
Aa y3rapyBuYaH TOK MyJAbCAUMANAHYBYH MATHUT MARLOHHHH XQCHT -
T KHJAain. Maraur MalJOH BEKTOPH cpasoﬂa CTaTOPHHHI qpasa Yy
~' FAMJapy TeKMCJMLHra NEPHeHAMKYJAsap HAYHaJAFaH Ba Ky3raamac

6yau6, xnﬁMar Ba HYHAJHIUH XUXaTAaH Y3rapyBuaH Oy JakH, SbHH-

JABUraTeNfa afJadyBud MAarHUT MafnoHM XoCua OFamadnu. Bup

-(a3any aCHHXPOH ABHraTeNHHHT WALl - NPUHUNIHHK TYmHYHHO

-OMIMII Y9yH OyJApCAUANAHYBYH MArHUT MalJOH BEKTOPHHH TypJ/u

TOMOHra a#AaHyBYYM HKKHTA OHP XHJ MarHuT MaidlOH BEKTOpJa-
pura axparamus. Xocda GYJraH MarHMT MaiIOHHHUHI aMOJAATYAA
XHAMATIapY NyJApCAUMANAHYBYH MATHUT. MAANOHH OKMMHHHUHL sp-
MHra TeHT OyaaiM, sbHM OGMp (asaim CTaTODP UyJFaMuHu (asanap
'KeTMa-KeTJAurd Typauya Oy/ran Ba yMyMufi y4 ¢asaan manOa-

.. Ta yJMaHrag MKKdTa yd4 ¢asaid uyJraM OHAAH aJIMAIITHPAMH3.

"~ 11.2-pacm, 6 ma dasanapHu aaMamITApUII TAapTHOH KYpcaTu-
‘ran: 6upuna A — B — C, uxkkunuucuga A —C— B cratop uya-
FaMJapuia XoCua GyJaradH TYFpu Ba 'recxapn KeTMa-KeT/uKaa afi-
JIaHyBYH: MAarHWT MaiAOHJap poropaa ? yep B8 i TOKJIADHH HH-

nvxcunanaﬁnn Bnnoéapnﬂ, 6np (paaa.rm ABHI‘aTEJIHHHP AUIIAIHHH
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TAAKHK KHJAHIIHY HKKUTA yMyMH#i potopan Oup xuanard yu ¢a-
. 8aJM RBHUTATENHMHI TALKHKH - OMJIaH AMMAMWITHPHIN MyMKHH. TYF-
pH Ba TeCKapH KeTMa-KeTAHKAATH MAarHuT MaffoHaapd ¥s3jaapr
XOCu/l KHJArad TOKJap OuiaH ¥3ap0 TabCHpJAWMII HATHIXaCHAA
' KuAMaTH TeHr G§aran Ba Kapama-Kapuiy AjHanrad afaaHTHPYBUH
MOMEHT XOCHJ KHMJaau. Hatuxana pmpuratenna Humra TYIHPHIT -
MOMEHTH HOJra TeHr OyJalw. H_Iyﬂnﬂr yuyH Oup . q)asa.rm aCHH-
XPOH IABHraTe/iHd Man6ara y/JaraHMMH3[la YHHHT Kysra.muac poTO-
p¥ MyCTaKun paBumAa aiiiana oJsMaiiu. By sca Gup dasanu
“ aCHHXPOH ABMrAaTeJHHHT aCOCHH xanuauxnapuﬂaﬂ XucobJiananu.
Bynna asuraresiHd uiira TYWHPHIN yYyH KYIIMMYa KypHaAma Tas
Jabd KuANHALH.

bup dasasn acuHXpoH anraTemer MeXaHHK xapamepucm-
KaCHHH KYpHIIZLA, Kypuaaértran uUkkuta ,y4 (azaau“ ABurares~
JIApHUHI MEXaHHK XapaKTepHCTHKajsapuiaH QoilanaHHunALN-. ‘

Afianunl. AYHANKLIA POTOPHMHT TaXMHH KHIHHAETraH aftyiaHHLI
- Ayraaumyu OusaH MOC TYLIFaH MArHuT MainoHu ,TYFpu“, Kapawma-
Kapuy AyHaJraHuHu 3ca ,Teckapu“ ne6 xucoGaafimus. ¥ xoJazna
D TprH MArHHT OK#MHra HHCOATaH POTOPHHHT CHPNAHUIIH

Borge =0  ng—2n
X STFP_—z =
n
By rye

-1-= ALy

)

0

Jemak, ABHraTenb Teanamran Capu CHpnaHHur KaMasau, MOMEHT
M 3ca MabayM KHiimaTraya owaiu.
Teckapu MarHaT OKMMHMFA HHCOATAH DOTOPHHHT CHPNAHKUIA

sca _ \
Sperg = Rrex T ok _ g% - (112)
— 7y reck Ny, - Ry .
: S f
o . 2 Prynsc = Pm ’ P pynse
FzFrsinwl
A LDyt D
. :U— @ (D2au'//: 7 Prain = h _
F _— ~ao
gm / Tm . - Pogin (D, aun
AN
Pogiig Pn-0 : ébladvl,'
\ / '
11.2- pacu.
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ll 3-. pacm

(11 1) HH 91>Tu60pra o:mé xyﬁunamuu X0CH x{mamus.
S =28 : (1. 3)

, . TeCK - TyPP

STecx HUAT OPTHIUY POTOP TOKMHHHE 4aCTOTACH xamna porop
- AyJNFaMHUHHHT MHAYKTHB KADUIHIUTH OPTHWNIa ca6a6 6vaasz Ha=
.. taxaia M, MOMEHT KaMasiu. e ‘
s o SOPYFPHY Ba ,TeCKapH“ MafdouAap Taxcupn HﬂTH)KaCHIla xo-
cua O6YAraH yMyMuil aliJaHTHDYBUYM MOMEHTHHHT Kuiimary M, Ba
M, MoMeHTAapHUHT ajre0pauK AUFUEANCHUTA TEHT 6yﬂu6,,ﬁ§rﬂana-
mu x’uﬁmam KarTa MOMeHT AyHamum 6Yfinya 6Faanu: 11.3-pacm-
La ,TyFpu“ Mainon (2-3rpu 4H3uy) Ba 6up ¢asaiu ABUraTeHHHT
(3- arpn UMBHK) MEeXaHHK X3PaKTEPUCTHKANADH kypcaruaran. Bup
(asajn aCMHXPOH NBUTATENHUHT MEXAHMK XapPaKTePUCTHKAcH -(3-
3rpH UHSHK)IAH KYPHUHAIMKH, POTOP TAWIKH KYY TabCHPHLA (xyn
GuJan afiJaHTUpraHna) GupaaMuy TesNaHum oMb, my Kyd HyHa-
sy 6yfAnda MabAyM. KaTTaJUKAArd . MOMEHT XOCHJ KHaub ajaa-
. Ha Oomaafiid, AbHY POTOPHHHT alaaHUm AYRHAIMLK Taungn Ky4
‘ﬁyﬂammm OuJIaH aHUK/IAHAAH. ‘
Bup . (asaiy ABUTaTEAHUHT MEXaHHK xapamepncmxacu 6yym-

4ad KyHuiarn XyJAoCalapHu afiTuil MyMKUH:
— 6up ¢asaJm ABUraTeJp HIIra TYMMUPHULT MOMeHTHl‘a 5ta smac;
— aTeckapu® MaANOHHHHI TOPMO3JOBUH "MOMEHTH Tydaban
. ABUraTeJHUHT CAAT HIUJAM TE3AHTH yu (pasa./m ABHl‘aTeJlHHHr cant
v numaux Tesnnrnnaﬂ KUUHK; :
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1.4~ pacm.

— 6np q)aaa.nu JBHTaTeJHUHI IOKJAHUIM KOOHAHATH Ba CDI/IK
HUCGATaH KNYHK..

CTaTopHHUHT MUKH CHPTHIAAH TYAMK (oiimasaHuIMaraHu yqyn
6up dasaan. NBUMATCJHUBr KyBBaTH OMp XHA YJuauamMam yd ¢a-
3a/l4 [ABWrare/b. KYBBATHHUHT TaxMuHad 2/3 Kucmura Tenr 6yaa-
Au. Uynku O6up ¢asajsum ABHraTtesb HIra TYIIHPHII MOMEHTHIZ
3ra SMdC, ABHHW YHH Wlra TYWHPHII YYYH MAXCyC KypuaMa Ke- -
pak 6yaanu. bup thasaau ABUraTeNap CTATOP Na3AAPHHUHT 1/3
KHCMHTA XKORJAUITHPUATaH Ba MW ‘uyaramu OuJaan 90° Gypuak
XOCHJ KWITdH HINMa TYWHPHIN YyJFAMM OHJAH XKHXO03JaHALH.
Hsurareana AHNAHTHDYBYH MOMEHT XOCHA KW/HII y9yH UyJFaM-
Jaap ¢aszona ysapo 90° ra cumkuras O6Yaumk 6ujan O6upra, Yy~
FamJaplaH yTaiurad TOKJap XaMm BaKT 6¥iuua my 6ypuaxka Cui-
XKuran 6Yjaumu kepak. BydAadl CHAXHIIHA TAbMHUHJAM YYYH HUI<
ra TyWHPUOI Yy/FaMMra KeTMa-keT Tapsia ¢asa CAJKHTYBUH
‘3MeMeHTNap -yJau TaBcuA sTHAamH. Macanan, curum C  yJasand.
11.4- pacMna mmra TywHpUIl 9yaraMmu Oup ¢asaiv ABUTaTe b
cxeMacH Ba TOKJApHHHT BEKTOD AmarpaMmacs - kypcaruaras. Hu
Ba MILra TYLUIHPULI YyJAFaMAapy Man6ara yJaHrasja npurareana an-
JAHYBYH MarHUT MafLOHH XOCHA GYyJanu Ba ABHrAaTEJHHMHI ™ HUIra
TYWHIIHHE TabMUHAAAINIAH AANAHTHPYBIM MOMEHT POTOPra Tab-
cup 9Ta Gowsaiau. PoTop MabayM Te3NaHWINTa SPUINTAHAAH CYHI
HIUra TYWHPHIN UyJaFamu y3ub Kyiinjaau Ba ABUTaTeab OHP cpa-
3aaH ABHraredb Kabu uwjadnf. :

Xo3upru mafiTaa canoatia mu.naé quxapmxaerran 6np fazanu
JABHraTeAsapia ,MIra TYUWHpAW® 4yJAFaMyu Ba KOHJAEHCATODHH - W
xapaéuuaa xaMm Man6alaH y3MacJMK MYMKUH. DyHna# nsuraren-
Jiap KOHAEeHCATOPJAHW AswraTenaiap Ae6 arakazu (11.5- pacm). Bys-
Naii gBurateasapaa xap 6up uyAFaM CTATOPDHHHI WIKHM CHPTHAArH
Na3JapHHHI ADMMCHHM STaJ/afiy Ba Ml 4yjAraMH XHCOGJaHAXH.
Uyaram Yxaapu ¢asoxa 90° ra cuixwran 6ynamu. HMuw curvmu
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'll,é- pacum.

" Cyy HHHT KMAMATH WYHAQ# TaHAAHAZMKM, 6yula WUyJraMAapRarH
Toknap Y3apo 1/4 maspra cumxuras. 6ysaau. Bynaa nsurateasur
uuw KapaénuAa alJanyBuM MarHuT MaiZOHH XOCHJI Oyaulin xam- -

" Na YHUHI 3HEPreTHK KYpCaTKWuAapH - AXIIHAAHHIIH TIbMHHAIHA-

-au. Mmra TymupHil MOMEHTHHH OWIHpHII, afilaRyBYH MANAOH XO~-
CHI KHJAMHI YYYH ABUTaTeNHW HWIFa Tymupum xapaéuuga C,,
kouzencaropra napaanea C, . KoHleHCaTopu XaM yhranaau. [lsu-
raTejib-MIUTra TYIUraufaH CYHT alNaHTUPYBUM MArHMT MafJiOH INAK«
‘AvHE GyaMmacauk, XufimadTupMacAMK y4yH KoHmencatop C, -
ysu6 Kyhuaaau. [suraress HOMuHAX Te3MaKHAHT 80% wra spumi-
"rauna xamaa- C, . ysuaraHmas CYHr IBWFATEIHHHT xapakatd [
arpu uM3HK G¥#Aab6 naBoM 3Tanau. By 3rpu YHBHK KatTa IOKJIAHUUIL
. XOOH/MsATH Ba KyBsaT koadduuuentura sra G6yaray. 6up ¢asaau
IABUTATENHUHT MEXAHHK XAPAKTEPHETHKACHTA MOC KeAamH. :

- Craropn aHWK HaMOSH KYT6aM Gyaran Oup (asaid aCHHXPOH

JBUraTeNNapHUHT XaM KOHCTpYKUuscH MaBxXyx (11.6- pacm), Cra-
TOp uyJaramaapu (2) kyr6aapra - Maxkamaanrad Oyaanu.  Kyrt6
GowMmaokaapuna (£) uyxyp nasaap axparuarad 6yamb, yara Muc-
AaH scajraH, KMcKa TyTawTupuiran xaika (3) ypHatunanu. [su-
ratejb OAJHA KHCKA TYTAaITHPUAraH poTopau (9) 6yaamu. Byuna

CTaTOP YyJFaMJapu XOCHJ KUATAH MATHUT MaRNOHH OKAMHHHM HK=-

CATMW MYMKHH:

KHTa MAariuT MahfOBN OKMMJAADWHWHI HMiMHAMCH cHdaTHaa Kyp-

'5———'550-{- PD,,

6y epra: @, KyTOHUHT KHCKa TYTAWTHPYBUW XaaKa sraiiama- -

~ ' TaH KHCMHAAH YTYBUH MarHut OKumH; D - KHCKZ TYTalITHPYB- .

o

94 XaAKara HAAKHIIYBYH MArHHT OKHMH . , _
S By oxumaap ‘q)as_ona cratop ¢asa uyAFaMHHUHT = MACHUTAOBYUM
Kyunra HucOatad ‘$asa XUXaTAaH ¥3apo° a' OypdaKKa CHJMHUraH
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11.6- pacm.

6ynany. Uysku @, oxuM MATHUTJIOBYM KY4AaH YHYE Karra Oyn-
marad Oypuaxka xeunkasy, P,  OKHM 3Ca KaTTa HCCHKJIMK BA Mar-
HET ncpoﬁpnapn Tydaiau Ka'rrapox Gypuakka (45° raua) xeuuka-
Au. Maraut okuMaapu (P, Ba @) mudr ¢asona Ba (asanapu
¥sapo cunxuran GyJauiin poropmmr 6up KHCKa TYTAILTHPUATZH
XaaKandad BKKUHYM XaJKara, TOMOH xapaxamﬂu TabMUHJIANLHUT 8H
aHJlaHTHDYBqH Margur ‘MaiiJIOHH XOCUJN KHJanH. BVHllaI/I ABura-
Teiap KOHCTPYKTHUB TYSHJHIIM XKHXATAAH COLNA Ba YJAAPHU uiljia-
THIN KyJaal 6ynanu. AMmo kysBar kosdpduumentd, PHK Ba nwra
TVIIMPHII MOMEHTHHHHT KHYHK 6memu YAapHUHT KaM 4HIHTH xu-,
coﬁnaﬂanu

1.2, HKKH ®A3AJIH WKPOYH ACHHXPOH JBHUTATEJJAP .

Kysarum cucremanapna, Xucobsaw TeXHHKaCHIAA Ba aBTOMATH«
Ka KYPUAMAJNapuja 3JIEKTp CHMHAJAJADHM MeXaHHK XapakaTtra af=
JIAHTMPHINTA XH3MAT KHJAAAHraH UKk (Pas3aJyv, aCHHXPOH ABHraTea-
Jiap 'KeHr Tapxajarad. Bynpafi mxpouu ABurareanapra . 6apua uul
pextnMaapura GOWIKAapUIl MYMKHHJWIH, MEXaHHK Ba POCTAA Xa-
PAKTEPUCTUKAAADUHUHT YHIHKAY OYJMIUM, WIOBKHH YMKapPMaCJHK,
-Te3 XapakaTJaHyBuUaHJAuUK Kabu Tanabaap Kyimiaanu. ‘
- Kuunk KyBBaTi¥ ukku ()asanu aCHHXPOH ABurarejap (xyBBa-
TH BATTHHHr OHD Heya yJylljapuiad -6up Heua 103 Barrrada) cra-
TOP WUKH CHDPTHHHHI SDMMHH 3raajaran Ba ysapo 90° Oypuakxa
CHJIXHIAH MKKMTa uyJaramra sra 6yaanu, Yyaramjaapiaan 6upu Ao-
uMo 6Hp (asasu TapMOKKa YyaaHraH O6yaub. unyasCanuiAaHyByd
MAarHWT MafiZOHM XOCHJ KWJalu Ba YiAromuw 1yaramu 11e6 ata-
aanu. Bomxa uyaramra 3cd  GOWIKApUI KypHAMacuiaH OowKa-
PyBYH CHrHaA 6epuaub, afJaHTHPYBUM MaHAOH XOCHA KHAMHAAH.
By uyaram Gowrapuw 4yarasmu nefinnagn, Bowkapuw uyaramu-.
nam KY4AGHUIIHN Y. XU ammmyua.rm, cpaaa.m BA AMOJUTVAA-
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11.7- pacn.

asann ycyana ysraprupum mymxun (11.7- pacw). Awmintyiann
6onigapumna yaroTuw ky4aanuwu U, y3rapTupuaMaiiny, Gouka-

- puml Kyuaanuwu Us 3ca pocraananu. Kywnanuwaap  opacunaru

.

éasa cunxuinn aca 90° 6yau6 KoaaBepanu. Mixpouu nsuraren- _
HHHT DEXHMAAPUHH TAAKHK KUTHLIHU OCOHJAMTHPUI YuyH GO~
xapysqu Curuana xoa(pqmuuem‘n Tymyﬂqacnnn KHUDHTaMu3: ‘

aMIIuTy BaJu 6omxapumna K= g—‘? T o (11.4) o
y - . T
(basa.zm Gomxapumna K=sinf. (11 5)'

Cm‘naJx xoaqocbnuuenm MaIHHAHUHT Malj-x_u,maﬁnmmﬁu ‘Xapak- "

- TepaAadgu, Hynowuy, -K==0 6yardiila ny bcauusaIanyBuy MainoH,
TR 6ym‘au11a SKJMNTUK IUAKAAA afinapyBud, K= 1 Gyaranzna.

-

5Ca -afi;aHMa MaruuT MafaoHu xocusn Gyaanu. ,
11.1-§ na xypuarau KoHpeHcaTopsu Gup (basa.rm acaaxpour

_ABHTaTe/NIHA HKPOYHK ABHTATEAbL: cmba'mna HIIJIATHIN MYMKHH-3MmaC,

YYHKM IOPTHSHII 9yJFAMHAATH GOINKAPHII KYYJAAHKINA Y3HIraHAaH
KefuH XaM pOTOp Ny/AbCauMANAHYBUM MATCHHT MadAOHH Tyddiau.
afjiaHMILHHY J1aBOM STTHPHIIH MYMKHH, SBHH JBHUTaT€Ab. §3-y3H-

_AaH MuwgamM mMymkuH. Hartuxana yau Gomkapum MyMKHH 6ya-

Maf- Kosnanu. BunoGapun, nsurareJud O0INKApHII HMKOHUATH G-
UL 'BA 6up dasaau pexuMAa KoJauur yuyuw M. /M . Oyau--

TeCK

iid’ xepax S’s-ysunaﬂ Hma6 KeTHUl WAapTH xyﬁunamqa

M=My —M <0 C L6y

TecK

4 Mexanmc X8paKTepUCTHKANAPH 6yﬁnqa ¥3-y3upan umnamacnmc

: KHH' :

LIapTH . (11 3) HH xucoﬁra oaraH xonna Kyﬁmxamqa &auw uyM-;

ryl’ (S) Teex (2 8) | Lo - .(11'7)



Arap S, > 1 6yaca,
(11.7) map’r 6a>xap1ma-,
M.
" Hxpoum zmBuraren-
JAapAa Sxp-= 1,1—1,2
6yaranaa y3-¥3unan
MIIAAUHHHT OJLAHHH
oaull MyMKHH. Dynnai
maprT pOTOP CTepKeH-
AAPHHUHT AKTHB Kap-
iKHJANry Karra Oyaran
KMCKa TyTamwrasH po-
TOpJH ACHHXPOH ABHra-
Teanapna OGaxapuianiun
MyMKkud. DyHaa# ,oama-
XOH Xa’Kaiu“ poTop
CTEPXKEHAAPH  COJIMUE~
THPMa KapIIM/Aury karra = -~
6Varan- MeTajnap (xes, '
6poH3a) NaH KYHIaAaHT S
KECHM 103aCH KHYUK KH- - 11.8- pacm.
aub Acanaiu. : ' ,
POTOp. 4y IFAMUHUHT AKTUB KAPIIWJHIY KatTa Gyaran Gup da-
3anH aCHHXPOH ABHTaTEJHHHT MEXaHMK XapakTepuctukacu 11.8-
pacMaa kypcaruarad. Cupnamum 0 < S <1 opanukna yaraprasna
- ,<TeCKapn“ Ma#JOH MOMEHTH ,TYFpH‘ Malljor MOMEHTHJAH "KaTTa
6yaaau, HaTHXKaRka IABuratedr Oup asany vm PeXUMWAA TV XTaR-
Au Ba ¥3-ysumaH uwmiamadau. Wkxu asain pexxumaa aca, 6ouw-
KapyB4d KY4JaHHII TAbCHP STraHjla Mamupana afinanma MarcHUT
MafigOHH XOCHJ GYJajy¥ Ba TOPMO3 PEXKUMHIAA, ABHH Sip > 1 6Ya-
raHna MamiiHa MAxKCHMaJ MOMEHTra spuuiaiu. DyHpail neuratens
- aRJIaHNII TE3JHTMHMHT 6apua opanufujga 6apkapop uwaahgd, aM-
MO POTOPHHHI MACCACH TY(QaiaM KaTia MHepIusi MOMEHTH l03ara
KeJaaH BAa MXPOUYU HBUraTEJHHUHF TE3KOPJHIH KaMasgaM.

Poropu HOMarHHT OMINOK ' MeTaas (aJlOMUEHA KOTHIIMACH)

AaH KOBAK LMJMHAD INAKJAA SICAJATAaH ABUraTteJnap SAXIUH XyCy-
cuaTra sra 6yaanu. Dynnait ABMTAaTeNHHHT CTaTOPH MKKH KHCM-
naH u6opar 6ysanu; TallKk¥ KMCMH TNyJIaTAaH KOBAaK LHJMHAD 2

maxkana, 4K KHCMH 3Ca OFHp HYJiaTIIaH oumHﬂpSmamea faca- .

A2 14, C'ra'ropHuHr HKKaJa KHCMH XaM nepmanofl smpoKuajapias

. BuFuaras 6y.au6, CTaTOp Yy AFaMu TaWKH €xkM HUKHM. ysakpa, Exu

XaM TaWKH, XaM HYKH ¥3akaa KofaamTupuaagd. Kuuuk HHep-
UHAAM HOMarsuT porop / Baa 4 ra ypuaruarad Gyaanu. Crarop

YyAFaMJA3pULAR TOK YTrania akaauma MArHMT MaAAdOHHM XOCHJ

6yau6, poropaa IOK unnyknusnawanu. By IIOK poropaa aé-
 JAHMa MAaTHHT Ma{JOHH GH/AH ¥3ap0 TabCHPJAIYBUH YIOPMA TOK
xocaa Kunanw Hatwwana alaHTHpyBYd MOMEHT XOCHMJI 6Yaaiu.
‘YiopMma -Toxaap POTOPHHHT [OKOPH CHPTHAAH yTranu yqyﬂ ynunr
AKTHUB KaplﬂHﬂHFH aHua Kyna;um
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11.9- pacwm.,

' Mxpounm acHBEXPOH HBuraTefb -DOTOPHHHHT afjanum HAYHaMEs
IHHN y3raprupHOL (p B"e'pcaam! VYYH aMuaHTydasu OolKapuii-

~nha curian ¢asacunu 180° ra. ysraptupuin, ¢asanu  Gomgapuuina
5¢a yAFOTMII KyuJIaHHLIH U nuar dasacunan GOMWKApHI Kyda=~
‘Aumn Us uunr. dasa muxamau WITapuIad KeTHIUHHH TabMUHAAW
Kepax (arap peBepC/amllaH OJJAHH 6om1qapmu xytmaﬂmun ¢asa -
auxaraan Uy ,naH KeUHKKaH 6ynca)

11 3. ACHHXPOH TAXOFEHEPATOPJIAP

namma’mxa Kypn.nmanapuna HKKH doasann acuuxpoa _nBUFa-
Te]MapAaH aWMaHMA  XapaKaTAard MeXaHHK SHEDrUAHH 3JEeKTp
9HEPrUsCHFa alNAHTHPYRUM aCc606, A'BHA, -MEXAHH3MJAAD . YKUHUHT .
aliJIaHnII Te3JIMrHHH YJAYall Y4YH nmna'rmxanuraﬂ maxozeuepa-' ‘
mop cadaraia poinanaHHw MYMKHH. -
Taxorenepatopuuur xapamepmmxacw«msmmn 6y1m6,\ynna-
 TH_YMKHII -RyYIaHAWI A OuUJaH aﬁnannm TE3JUr U opacuaara 6OF-~
.uux.mxﬂn udona 3TaiH, ABHH

UKn.i‘,' (118)"

Acmzxpoa Taxoreneparopﬁnﬁr TYSHIHIIH KOBaK POTOPJAU uxcpo-m
JBUTaTeNHUHT Ty3uMqmy Gusan 6up xuanup. -Craropmaru Gurra
uyaFaMm YRFOTHIU uyJFaMu xucoGaaHuG, MaHGara y1anazu. Hk-
KMHYKHCH reHeparop €xu LIHKHHI YyJFAMH XHCOOJaHub, Harpyska-
ra ékd muAukaropra yJadaau. Yacroracu f 6yJran. TApMOK TOKH
YAFOTHIN YYAFAMHAAH oxu6 YTH6, DYJLCAHUANAHYBYM MAarHHT
MaWJOHHHU XOCHJ KHaalu. TlyascauusnanyBud MaBIOHHMHT VKH
yAFOTMIN UYJFAMHHHHAr YKH OuJaH Moc Tymanu.  K¥sraamac po--
TOopAa ym6y maruuT Madionu tpaucgopmarop DIOK Ba Toxu ne6 -
@TaNyBYH €; Ba I, HU MHAYKUHANaAAK. POTOPHUHT aKTHB Kapiiiu-
JIMTH KaTTa Oyaranm Tydanau $asa KUXATAAH €; OUNaH MOC Ty-
Wajau Ba POTOPHH MArHATJAOBYA Kyd F Tpaacd)opmaropnam Kabu

: nynbcanumauymm ‘MACHUT OKHMH ﬁyHaJmmn 6yqua Tascnp 72~
210



11,10~ pacm.

Iu. YAroTHII uyaramura muc6arad. 90° CHKMTHO XONJIAII THPHI-
rai reHeparop (4UKHil) gyaramuna @, OKUMHH 0K uvpyKuus-
JaMadiu Ba YHKUUI KyuJanvmu woara teur 6¥saaau (11.10- pacm,
a). Porop n tesaux 6unan adsautupuaranga (11.10- pacu, 6) yu-
za rpauchopmarop DIOK wpan tamkapn, ainanum SIOK e, xam
HHIYKHHAJAHAAY Ba adJaHHII TOKH I, XOcW/a OYnanH. '

Poropaaru TokJap k¥HAaasanwr yxOyhByuua AYHaAraH MarHUTIOB~
. uu kyu F, Ba oxum @D, xocun xunagu. lenepatop (uukumr) ayi-
ramuaa 6y okum IDIOK uH nyxuusaaimm: IR

E = 444f, 0. K, D, 119)

Oy epaa w, — renep aTop uYyJAFaMHIarH ypamaap COHH, K,.r.—- re-

Heparop 4yJAraMHHHHT KO3(dDuuHeHTH. _ :
111.9) udonanaru f, (reseparop uyaramuauur JIOK uacroracn).
POTOPHUHT afJIaHUUWM Te3AHTura GOFJMK OyjiMainu.

Uukuim KYy4JaHHWHAHWAT MEXaHu3M (POTOp) afiIaHHII TE3NUTH-
ra GoFJuK udonacuuu Ay KYAuAuUIM MyMKHH 6Yaras XaTOJMHK-
JAap (MarHuT 3aHXMPULA TYAMHUM AYKAUrd, XaBo OYINJMFW Mar-
HHUT KAPUWHWAKWTHHUHT KMAMATH B2 X.) HH -XHCOOra OJraH XO/&& -
KeATHPHO UHMKAPHII MYMKHH: ' '

Up=E= Co,, =C.F;=Cye, =C;Vy= K”w» (11.10) |

’EDgn

6y epra V,=— — poTopHUHAT afimanum Ttesguru;. C, C,, C,.

" C;, K — noumufi nponopuuoHaIIMK Ko3(duuHenTaapd.
Masxyn taxoreseparopaapia (11.10) udona afipuMm xaronmk-
" aap tydaiau HOYHSUKJAHAMD. . ‘
Taxoreneparopaapra Ky#uaaru tasabaap Kyaunaam:
— aRJauHIl .Te3JIUTH OWJAH YHKUIN KYYJapuiny YPTacuia anux
OPONOPUHOHAIHKHA TaLMUHAALL; P o . )

an



| — .TeMIepaTypa- Ba HAMJIMK ¥yaraprania Xxam - HILIAUAHUEEL "
#WOHYAK OFamiumy - - R

.= IOKOpM Japaxkala Te3KOPJMKHHM TAbMUHJIAI . ° _
== TYSHJMLIA COAAQ, OFUPJAMTH Bd §I4aMAADR KUUHMK GFJuLUH.

114, BYPHJIMILl TPAHC®OPMATOPJIAPH

‘bypuagin Tpaﬁcq)’op‘MaTopjx’épu POTOPHHHT y6ypyzaum'6ypéarn @,
HH KyuJaHHIIra afJaHTuUpHO GepyBuHM, KYsBAaTH OUp .Heua BATT-

" jpau ubopar G¥aran muxkpoMammuuanapaup. Cratuk Tpauchopma-

TOPJApAA HKKMJIAMYM KYUJNaHWI aMIUIMTyNack KufiMaTHHH V3rap-
“THPHIN YUyH OMpJAaMuM Ky4JaHHLI. aMIVINTYJACHHH YBrapTHPHLI
Kepak 6yica, Oypuauim TpanchopMaToOpAapUAA HKKHAAMYHK Ky4Jaa-
“HMII aMIIHTYAACH POTOPHHHI Oypuauin 6ypyarura nponopuuoHan -
6ynanu. Bypuaysuu TpaHchopMaTOPIAD ABTOMATHK KY3aTHII CHC-
Temalapuna, xmucobiaami Kypuamanapuna anre6paux, reoMeTpHK

' Ba TPUTOHOMETPHK MacaJjajapHH eYHIIAA WHIJIATHAAAH.

Tysunumu xuxarpan 6ypuaysuu Ttpanchopmaropaap KOHTAKT
XaNKaaH aCuHXpOn MaulwHazapra yxumiaiau. CraTopu sJexTporex-.
HUK TYJAAT ANPOKYARAPHAH KOBAK HUJIHHID INAKANA HUFHJAraH

6yau6, ¥3dpo nepneHAHKYASP KOHNAMTUPHITAH HKKUTA YyJFaM-

o

~nbopar. .

ra sra 6ynagu. POTOpH xaM 3M€KTPOTEXHHK ~UYJA4T snpoxuasap-
-JAaH GapaGaw mawana #uruaran: 6Yan0, TamiKu 3aHxUp GUAAH KOH:
TaKT XaJKalap Ba UyTKa &plamMuaa YJAaHTaH - UKKHTA YYJFAMAAH
CraTop .Bd POTOp 4yJFaMJAapHHUHT YJaHUIIl cxemanapura Ky-
pa, YHKUII KY4AaHUMY POTOP.Oypuauml OYDUArdHUAT CHHYCHTa,
Kocunycura €xu Oypumm Oypuard « ra NPONOPHHOHAJ (UH3HKJIH

Zb—’ . :
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_ TpancopmaTop) G¥ananu. Cunyc-kocunycau 6ypuaysuu Tpancdop-
matopHuHr . (CKBT) umaaw npunnund 6uaadn TauuuiuG YuKamus.
Bynzaai TpaHchOpPMATOPHHHT IAEKTp cxemacH 11.11-pacmra x¥p-
catuarad. CTaTOPHUHr YAFOTHII 4YyAFaMH Y BM ¥3rapyBuaH TOK
Maun6aura yJacak, Tpancopmartopaa myldbcanusnanyBud Gyhaama

. MarHAT OKHMH D Xocua 6yaanu. By oxum uyaram s (Cunycau) .
Ba ¢ (kocuHycJau) aapna DIOK mu . unaykuusaafdmu;

E;=HKU,sina, }
E,= KU_cosa

@ ‘
6y epua K’:w—? — cratopaaH poropra TpancdopMauus koddpdu-
cT : -
UHEHTH; W, Ba W, — POTOP Ba CTAaTOP 4yJFAMJIAPHHUHT YpaMmJap
couu; {/, — TAPMOK Kyusauuily. '
(11.11) ra acocan uyaramaapnrard /, Ba /; Tokaap xamaa Z,
B& Z,, Harpy3xa KapUMJAMKJapjar# KyYJaHHINJap XaM cosa Ba
sine ra mponopuuoHasa 6yaaau. PoTOp TOK/Aapy Ny bCAllUANAHYB-
un MIOK F, Ba F, aapun xocun guaanu. By MIOK sapau tam-
KW 3TyBYHMJApra axpartuiu My™mkuu: F,; Ba F; — 6Yiinama Vg
6yinua pa F,, Ba F,, — xynnananr yx 6y#inua (11,11-pacm, 6).
ByiinaMa Yk 6yiinua nysabcauuananysud MIOK oxauit Tpancdop-
maroplaru kabu yfirorum uyaramuHuer MIOK Guiaan Mysosagar-.
aamanu. Porop MIOK uHHEr kyHmanasr Tamku/a STYBUMCH 3Ca-.
MyBO3aHATAamMaAaxn Ba potop uyaramaapuaa DJIOK wmuaykous-
JOBYH MNyJ/bCAUHAJAHYBYH MarHHT OKHMH XOcua Kuiaamzu. Hatuxa-
Ia sina Ba cOSa OHJAH YHKUII KYUJASHHIDM OPACMJATH  IpPONoOp-
nyonas GornaHuw Oy3usianu. Unukum KyuaaHumu 6ujaH 6ypuauLu
6ypuarn opacunaru MyBO(PUK GOFJIHKJAMKHH XOCHJ. KMJAHLI YuyH
potop MIOK uHHHHT KYHAANEHT TALIKHJ 3TYBUUCHHU KOMIEHCALUS =
Jam xepak. KoMneHCauusJaWHMHT HKKH XWJA: GupaaMuu (CraTop
' TOMOHHJAH). BA MKKHJAM4H (POTOpP TOMOHHAAH) YCYJH MaBXyA.
KoMnencanuasamwHuHr GUpJaMun yCyJauaa CTaTop 9yJAraMu R yus
ya Katra GysaMaraH 6GanJacT KapIIUAurura Zg ra TyFPHIAAH-TYFPH
yaaHand., MIKkuJaMuy KOMIeHcanusaJamija 3ca poTop, UyJaramiapu-
ra 6up xuJ Harpyska KapuiuJuru yaaHamu Z,,=Z,. Bynzma po-
TOPHHHI KYHA4JaHT MArHUT OKUMH HOJATa TeHr OYunG, XaToJauk
6yaMafau. OjarTia, KOMNEHCANMAJAIIHMAT HKKala yCyJu Xxam
KYAA3HWASH, YYHKH MOl BaKTHAA HATPY3Ka KapPIHJUTHHHUHIT TEHT-
aurdny TapMunaam xufue 6yaanu. CKBT mam dapkam yaapok,
uyu3uKau 6ypuayeuu Tpaucdopmarop (UBT) snapna uukum xyuna-
HUIUM POTOPHUHT Oypuaum Gypuary ¢ OuJaH YH3HUKAM GOFJAAHTaH
U =7 (@). UBT HE Xocua Kuiuw yUyH MauiuHa - YyJFaMmaap -
_6upaaMuu KoMOeHcauusaaam cxemacu 6¥fuua (11.12- pacM, a) éku
' uKKMJIAM4H KOMNeHcauusnaam cxemacu OYhuua (11.12- pacm, 6)
“yaananu. 11.12- pacMAa kypcaTHAraHAEK, R, ¢, S UYYyJAFamgaapnaru
' Kyu/JaHHII NAacCaloBH XHCOOra OJMHIaH XOJA4, YHKHII KyuJaHHu-
" ISHHE CHHYC YyJFaMUIAH OJUIH MYMKHH:

U — U sina
e K T\l—l-K(:OSa'
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11.12— pac_M.

‘ Arap l(— -2 =0,52-0, 56 Ba a= +55° 6y.nca YMKHIT qu.naml-

Wer

my GypuaAnII 6ypqamra nponopunouan 6y.nalm Y, KU - ). »

uBK

- IOkopu AHUKAHKIATH nponopuuonamux a== +30° ‘A2 TABMUHJA- -
‘ nanu. .

_ '11.5. CHHXPOH BOFJIAHPAH uﬂnyxuuon
- MAUMHAJIAP. CENbCHHIAP -

Ilnc-raﬂunou (Macocba,uaﬂ Typné GomKapum) ‘Ba Ky=2aTHII CHC-
'rema.napmla MeXaHWK paBHIIAA V3ap0 -OOFJaHMaraH WKKHUTa YK-
'HHHT CHHXPOH &KH CcHH(pa3a OYyPHIHIIHHE EKH afJaHMIMNHE © T2aB-
MuHJAal Tasa6 KuauHafu. Bypuaum GypuarvHu CHHXPOH PaBHII-

Ia y3aTumna. cesscur med aTanyB4u UHAYKIHOH MawuHajJapaay -

¢Qofinananuaand. Mamunanapnan OMpDH eTaKuu. YK OHJIaH MEXIHHMK
6orjianran 6yau6, AaTuuk Ae6 atasaau, MKKHHYHCH 3Ca _eraxJa-

HyBuH YK Ouaan Gorsanran 6yaub xabya xuaruy nedunasu. Cenb-

CHHAAPHUHT KYBBATH Ku4uK 6¥aub, acmxxpon Mamnﬂa.nap Kabn
Acajanu.

JlaTtuukaunr 6up.nath UyJFaMH, SBHY yAFOTHII ‘uyAFaMH PO-

Topaa - xofinamran 6§aub, ysrapquaH TOK -MaHGaWra yJaHaznu.

. Mkkunamuu . uyaram, SBbHH CHHXPOHJAUI UYJFaMd - ICa CTATOP

nasnapura xopramTrpuiand. Cenbcunaap Gup ¢asain Ba yu ¢a-
3a/M,; KOHTAaKT XaJiKadu €KH KOHTAKT XaAKacus Gyjaafu. Y#rorum
uyAFAMH CTATOPAA, CHHXPOHAAMI: 4y/JFAMH 5C3 POTOPAA XaM XKOR-

‘974 . . , | -



;

1].13- pac}.f.

JIALIHINH MYMKHH. Porop uyaramu Gup ¢pasann 6y.nraH cenbCHH=
HHHr cxemack 11.13- pacmza kypcatusran, Arap YHWFOTHII uyJ/Fa-
‘MH ysrapyBuyaH TOK TADMOFHFa yJaHC3, YHAAH yTa€tral TOK XO-
CHJl KWJT@H NYJAbCAMUANAHYBYH MAarHuT Mafiion Ky4 YH3UKJAPH
. pPOTOp Ba CTATOPHHHI MarHWUT Y3aK/japd opKaau Oupuxanu. Bynna
‘CHHXPOBJAN 4y FaMHAAZ POTOPHHHr Gypuauill Sypuarura npomop-
pHoHan 6yaran DIOK wmunykuusaananu. POTOpPHHHT OypuJAMIUH
HaTHXKACHAA YHFOTHIN YyJFaMu GHJAH CHHXDOHJAW YYJFAMMBUHL
- xap 6up ¢asacu OpacHAArd y3apo WHAYKTHBJIUK KOCHHYC KOHYHH
‘Gyfinua TeKHC ysrapaiu. Arap 6upunuu ¢asanaru DIOK muur am-
NAMTYN2 KUAMATHHY KYpajurad Gyicak, yHaa A 4yArdMHHHT VA
YHFOTHII YYJAFAMHHHHT  YKH - Ouaan ycTma-yer Tywranma JNOK
SHr KaTTa KuAmatra spuwain. Porop a=90° ra 6ypuirasia, sb-
HM 9VJIFAMAADHMHT YKJIapH ¥3apo mnepnenaukyasp Oyaranna A
$asanarn SIOK noara renr 6lealm (11.14- pacm). CHHXDOHJOBYH
dbasa uyaramzaapu ¥sapo-120° Gypuak OcTHAA KOANAWIraH SKAH-
- JMruHH xucoéra oam6, IOK JIapHHHE spdexTuB XUHMAT mbona-
JIQpHHY E3HIIMMH3 MYMKHH:

E,=E, cosa; I :
Ep=E, cos(a—120°);} - (11.13)
E.=E cos (@ — 240°). '

CelleHHJlapHHHl‘ aCOCaH HMKKH XHJ: mumxarop.nn Ba 'rpanccbopMa-
TOpAH Ml pexumaapu 60p.

HHnuKampnﬂ Hill pexuMH. By peXuM CeapbCHH-Kabysa KuJ-
THYHMHT KM KHYHMK KapIIMAHK MOMEHTR XOCHJ KHJYBYH (¥./40B
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11,14 pacm.'

ac6o6 cTpesxacH) MexanusMm GuJiaH IOKJaHTauna GypyaK CHINKHII-
JapHH y30K Macodaiapra ysatdiiaa KyJajsaHunsain. Muaukaropsd
PeXxuMaa WKKUTa GUP XMJ CeJLCHH TaHNAHAAM, YJAADHUHT Y#FO-
THUI YyyJapamJapy OUD XuJl YacTOTaJH Ba ~KYyYJauumau = Manbdra -
. ysrananu, Leﬂbclflﬂ-ﬂaT‘lPlK Ba CeJbCUH-KAOYJA KHJATHUHHHT CHHX-.
POHJIAII YyAFaMJapH ¥3apo an0Ka JHHHACKH OPKaaH yaananu (11.15-
pacm). Cnnxpomam 4yJAPAMH KapaMa- xapum yJAaHA A, Arap CHH~

%

&

EO _ " 10.16- pacu, 4
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XpOHAAW YYJAFAMHHUHT ¢ 43acH YHAFOTHIU uyJFaMura nuchaTtas GHp
Xua xo#ijawirad 6yaca, yaapha y3apo TEHr, @MMO Kapama-kapiny .
#ynaaran DIOK uuaykuusianagu. Anoka JuHUSAApHIArd. TOK
Hoara Teur G¥nanu. CenbCHH-ZATYHK POTOPH a Oypuakka Oypua-
TaHAa CHHXPOHJAW uyJraMuna uHAyKuusjaHyBun IIOK xuitmaru
y3rapaiM, HATHXAjAa al0Ka JHHHACHAA TOK nainjo 6ynamu. Cun-
XpOHJAll YyJAFAMHAATH TOK OWJIAH YHFOTHUIN YYJFAMHAACH MyJbe
CaUHANaHYBYH MalROHBHHT ¥3ap0O TAbCHPH HATHXKACUAA -aBaanTu-
PYBUHM MOMEHT XOCHJA Oysnanu. Masgyp MOMEHT  Ce/bCHH-KaGyH
KMACHY POTOPHHM CEJbCHH-JATUHK POTOPH OYpHAraH TOMOH OYi-
aa6 ywa 6ypuakka 6ypand (CelbCHH-NATUHK POTOPH MaxKaM/aH-
rad 6ysanu). ByHna ce/bCHH-AATYHK Ba CEAbCHH-KAOYJ/ KuaArud
ypracuna acCUMETPHMAHHHI MAaBXYIAJIHI'H, Man0a KYUYJaHRIUVHUHL
yarapHiid, BCTEBMOJUYHHHHET TOPMO3JIOBUHM MOMEHTH TabhCHPH XaM=-
© na MOAWHNHWKAAPAArd HIIKaJaHum Ty(Qaiam XaToJHK BVXYIra
Kesaiu. JKous XaTONMKHUMHT KuiiMaTura Kapal, ceqibCHHAap aHUK-
auk G¥iinua yura cuapra 6§saunanu. DHpHHuUHM CcHHDRaru cedb-
CvRAap y4yH Gypuamm xaroauru o= 0,75° AaH owmacaurn kepax.

Tpancpopmarop pexumu. Hucbaran KaTTa KapIHAMK . MOMEH=
TH XOCHA KUAYBYH Mexanuamzaapuu GypHiu Kepak Gy.ranaa TpaHc-
¢opMaTop pexuMuuan dofgananuiaiy. DyHaa cesbCHH-NATYHK-
HUHr Oepunaran Oypuaum Oypuard CeNbCHH-KA0YJA KHArMYHUHT
YHKUID KHCMHAA XapakaT KUJyBUM MeXaHH3M OH/IaH MEXaHHK pa-
Buinfla GOFJIAHTAH MXKPOuUM jsurarenra Tabcup atyBun DIOK xo0-
CHJA Kuaanu. TpaHCHOPMATOP pexHMHIA WIIJAranAa CeNbCHH-AAT-
YHKHUHT YRFOTHII YYJAFaMH Y3rapyBuYaH TOK TapMOFHra YyJaHanu,
CeNLCUH-Ka0y/ KWIATHUHUHT YHFOTHII IyJAFAMH 5Ca HXPOYHM IBH-
raTeJHUHr OOIDKApHII YYy/FaMd yJdvajurag Kyuafitupruura yaa-
nagu. Mkkana CeAbCHHHHHr CHHXDOHJAII YYJAFaMJapy aJ0Ka CUM-
Japu opxaau y3apo yJaanaau (11.16- pacm).

I

11,16 pacm.
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,Z],acmaéxu xona’rna ce.nbcun.uapuunr TeI‘HU.IJlH cunxponnam"
$asa uwyirramnapu ysapo 90° ra cu/Kuras 6y.nazm, Kabya xua-
TUYHH CHHXPOHJIOBUM A (ada 4yJFaMUHHHT yxu YHFOTHIN YyJara-
Mura nepneHiuKynap, IaTUHKHMHC A ¢pasa YKu sca - yAFOTHII
uyaFaMu 6u.natg MOC TYILIAIH. ,E[aanKHnm‘ YAFOTHII - UYAFAMH . OP--
l(aJIH yTyBlIH ysrapquaH TOK XOC!/IJI KHATAH nynbcaumnanynqnw

'MarguT MafIOHHM CHHXPOHNOBYH yuTa uyaramia JOK unayxnus-

aannu. By DIOK sap cuuxposjaws uyaramuia Ba ajoKa CHMJa-
PHAA TOK XOCHA KHJAAnH. DOHIJAHFMY IMAPOHTAA CeNbCHH-KaGyx

~ KHATHYAA UYJFaM YKHra NepueHIuKyAAp GYArau myasCauusasanyss"

UM MarHUT MaiAoWu Xocui G6yaanu. Haruwmana yﬁmmm qymra-

) MH}la MArHgr MaHIIOHH fo3ara’ KEJIMGHI{I/I

" Arap Cce/BCHH-BAaTYHK POTOPHHH @, Gypuakka 6ypca‘c cedb-

,cnﬂ-xaéyn KHJATHYHH CHHXPOHJIAII yyJaFaMuaard TOK ¥3rapais,

ny/bCalluANAByBYH MaBJOH JKH ay =, Oypuakka Oypuaaiu Ba

. cesbCuH-Ka0yJa KUArM4HA yAroTHm uyaramuna JDIOK nuaykums- '
_ A3Hu0. Ky4YaATHPTrHY OPKaJH HXPOUH JBUraTeJHUHI GOIKaPHII .

‘-IYJlFaMHI‘a ysamnann I/I)KPO'-IH ABUraTe/Jin- yura 'rymajm B3 -€TaK~

- JaHYBYH MEXaHH3MHHUHT YKHHH Oypanu. By BakTHHHr Vy3uza mx-

pOUH ABHTATENb CEJAbCHH-KAOYJ KUATHY VKHHH xaum ‘6ypanu. Ha~
THXaAa y4 ¢asaiu CHHXPOHJAALI YYJIFAMHHHUHT 'OypHAMILH ym-*o-'
Tl yyaramu JIOK wuunr xamafimmura ca6a6 Gyaaau. Haxpoun

JABHUraTe/JHH, CeAbCHH- xa6y.n KHWJrHY  pOTOpHHH, CeNbCHH-AaTYUK=

HUHr Gypuauiu Oypuyarura Tenr Oypyakka Oyprania yHFOTHII

yyaramuaaru DIOK Hoara Tenr 6y./m6 JBHIaTeJb Tyxramm. ;
Cem,cnﬂ.napﬂunr TYpJH MUl XOJATAaPH YUyH KYPHO JTHAraH

Ha3apHsJaPHA POTOpUAA YAFOTHW YyJFaMu GYJraH KOHTaKTAM Ba

‘ ’ KQHTaKTCHS ceanCUHJIapra XaM TaTOUK 3THIN MYMKHH.

. 11.6. CHHXPOR MHKPOMAUIMHAJIAP. -

" ABTOMATHKA KyPUJMAaiapuia acHHXPOH - MHKPOMAIIMHAAAD = GH~

J1aH GHMp KaTOpAa CHHXDOH MWKDOMAWHHANAp XaM KeHr Kyaiaxu-

Janu. DJeKTp coaraap, JeHra _aﬁJxaHmpqunruexanusm.nap. ¥3n-
é3ap ac606xaap, MarHuTooH, papgHoannapataap Kabu = TypJau . Mme-

_XaHUSMJApAa CUHXPOH MHKPOMAWMHajaprd XoC GyaAran  adaanni
TeSAWrMHHHT Y3rapMmacjiMk Xy cycwaTnnas Qofmasanuaagd. Cus-
. XpPOH MUKPOMAIIKWHAJADHUHT @flaaHnul - Te3aurd (n = n;) wManba -

yacroracu Guna# MycraxkaMm GorAanranamp. CHHXPOH MHKpPOMa-

. IIWHANAPHHHT KYBBATH. BATTHMHI OMP Heua yAyIIHAaH, TO Gup He-

ya 103 Barrraya OYjamu. YJaap KyfuAars Typaapra 6y1mHazm. ,
peaKTuB ABHraTeaaap; ruc'repesnc.rm nBuraTemxap, Kajaman Exu
UMNYJAbCAH JABUrATEAJAD, '
Xap Gup ABHraTEAHHHT XYCYCHATHHH alxoxuna xypn6 yTamxs
- PeaktmB cuHXpOH npuratenanap. Craropuia yu asais Exu
6np dasann wyaraM 6yaub. andy HaMOEH KYTGJAM POTOPHAA  3Ca:
yAFoTum dyaraMu 6YAMarad silexkTp. MAMHUHACH PeayTHB CUHXPOH

- ABWrateAb mefusanu ApBBas KYpuO YTUATaH CHHXDOH JBAraren- -~

aapnag Qapxad paBMIIAA PeaKTUB MHUKPOMAMIMHANAPHM, YHFOTHUIL
278« S -. C » '. - CoL K ’ Y i



pOTOp -UyJFaMH OPKaJu aMac, 6ajn-
"KH CTaTOP UyJFAMH OpPKaJH VTYBUH
TOKHHHI' PEAKTUB TALIKKHJI STYBYH-
cH €pAaMUAA aMajira OIMNPHJAALH.
TOKHUHEI DEAKTHB TAalKWJ ITYBYH-
CH JBUTaTeJHH YHFOTYBUHM GVitna-
‘Ma MarHUT OKUMHHH XOCHJI KH.a-
au. BbyHnaft aBuratesanapaa .agaad-
THPYBYY MOMeHT OYyfinama Ba KyH-
Aanaur Yxaap O6y#iMya MarLur yrt-
Ka3yBYaHJAHKHUHI TypJauua G6yau-
mH XHcoOHra Xocua Gyaanu. S )
JIBHraTe/iHHHT = CTAaTOpH aiija= 11.17- pacm.
'HYBUM MACrHHT Ma#aoHu XOCHJ ' : :
KUJAMIY YYYH KOHIencatopHu 6up ¢asanu 4yJFaMra yuaam MYM=
xui (11.17-pacm). CuFMMHUHT KuAMAaTHHE TYFPH Tauaab, cUMMeT-
pUK yu ($a3and TOKAAD CUCTEMACHHM XOCHJ KHJHII MYMKHH.
CHHXDOH MHUKPOLBUTATEAJaPHUHT POTOPH TYPJH KOHCTPYKTHB
¥xpora sra Oyauud MyMKHH. Maxcyc maxara sra 6yJaran Ba ny-
JaT AAPOKYaNapAdH AUFUAraH pOTOp sHr Kym Tapkairan- (11.19- -
pacw, a) JlsuraTeJnu umira TyLIMPUID YUIYH pOTOpra ,OJMaxoH
XaaKaan® KHCKAa TYTAMTHPUATAH 4YJFaM. )Koﬁnam/mpuzlrau Oyra-’
au. byaumaapra (cexnusanapra) 6YAHHran poTop a/qiOMHHMHA €ku
60IKa HOMarHUT MarepuajjapiaH scajrad 6yaub, nyaaTt TacMa-
aap Ypuaruaran 6yaaau. Kyunasanr sa Oyfinama yxadap Gyiuga
MarHHUT KapIIHJAHKJIAD opacuiard (dapkHu KYynadTHPUII YYYH PoO-
TOp OBAJCHMOH Na3J M KWAH6 tafiépaananu (11.18-pacm, 6). JiBu-
raTesHUHr MIl XKAPaéHUHM UKKH KyT6aM yu (dasaau cratop 9ya-
FaMM MHUCOJHAA KYpUOG umguin myMxud (11.19-pacm, a). Crartop
TokM Gyinama VK 6yina6 #ymaaran MIOK (F) . xocua xunapu.
CraTtopHHHT ajlaHMa MAarHUT ManJdoOHH 3Ca poTopaa yiopma TOK- .
AapBH RHAYKUMSLIARAH. 7
JiBurare/b acCHHXPOH Tapsaa uira TYIHPUT AHAH cyHr po-
TOPHMHT TE3JHTH CHHXPOH Te3NHKKa sKuHJamaiu, cratop MIOK
ra Huc6ataH MabJayM XOJATHHYM CaK/Jarad XOJAAa, MarHut Maijo-
HUra uJAaKMMHG afjaHa Gomafiau, Arap pOTOp OKJAHHWII MO-
MEHTH OuJaH IOKJaHCa, y CexunJamwa OGowJaiiH. Hatuxaza 6

“11.18- pécm.
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AL 19- pacu.

6ypqax na#ino 6y.na1m Ba. CTaTOpHPIHI‘ MarHuT MaMOH Ky4 qu:—zmg-
JIapH DOTOPHM. alAaHui fyHauimn-6¥iAna6 - Topra. (uAaKUHIITHPA)
6omnannu (11.19- pacM; 0). IOxnanum MomenTdH OunaH MyBO3a-
Ha'mamyaqu BNEKTPMArHUT MOMEHT -Malkno 6¥.1ann.. Potop yxmla- :
TH IOKJAHHUIIHAAT oKWK 8 6ypqaxm«mr -opruuiura .ca6ad  6yaa-
. Hartuxana 3/JIeKTPOMATHUT MOMEHTH ‘OpTanu. Maskyp MOMEHT-
HUHT KBAMaTH Ky4/IaBHIIHUHT KBAJpaTHra, DPEaKTHB KapUIHJIWK-
HUHT cpapxnra Ba sin20 ra NPONOPLHOHA . 6yagn. Arap TapMOK
KyuJaHumu yarapMac, 6yaca, © = 45° na MOMeHT MaKCHMai KHii-
Marra sra 6yaans. Tysmmmunuur COAJHTH, HIUJAW. KAPAEHH-
‘Jia HIIOHYMHAKIY BA TAHHADXHHMHI KHYHKJHLH PEAKTHB JBHraTes-

-~ MapHERT ad3anury Xucobuaananu: Kyssat KOSp@uiluedtd Cose -
HUHF kugukaurd (0,5 ra4a),” MakcHMal MOMEHTHHWHF HHCGaTaH
KHUMKJNTH, KYUYJAHRUIHMET Y3TapuULINra Ce3rHpJuru cunxpon mm-
POMALIHHAIADHUHI KaMYHAUTH, XuCOOAaHAIH.

I‘ucrepesuc;m ABHraTeanap. AfnauTupyBuH MOMEHTH FHCTe-
pesuc xoaucacd €Ku pOTOp MaTepuaaHHHHE }qaﬁra MArHUTAQHALIY
Tydaiau xocua 6yJaiuran MHKPOMALIHHAAAD TUCTEPe3HCHH ABHU-
rareanap neG-atanamu. T'ucrepesucan nsuraTeINAPHHHT CTaTOPH
PeaKTuB ABUrare IApHUKH KaGu GyJaanu. Jlpurareanusr poTopu
YyJAFAMCH3 MUJMHAD WAKAUAA 6y1m6 KATTUK MarHuT Marepuannaf
sicanasiu. Afpum. X0J1apAa poTOp MHCAaH EKH MANIHHACO3JUKIA
HIIJIAaTHAaANral nyjarAad scaarad 6§au6, yHra Karra KOIPUHUATHB -
Kydra sra 6¥JraH KaTTHK MarHuT Marepuajian Taﬁepzxaﬂran BFYJ-~
Ka kuiirusuiaran 6yaand. -

{"WCTepesucayn IBHraTeJHHHT POTOPH CHHXPOH TESJIHK 6pman

afnaHu6, CTaTOp MArHHT MafNOHHAA FHCTEPE3HC XAJAKacH Oyiuua. -

Kaitta marautaananu (11.20- pacm, a). Fucrepesuc xoaucacH Ty-
cbaﬁ.rm poropmmr Marﬂumalmm Yxu craropnnﬂr afinaHMa MarHuT

280 | o



11,20- pacm.

MaliIOHH YKHIAH THCTEPe3HC Cuiixu Gypuaru ©, ra Kewukanu.

Hartuxanma crarop Ba pOTOpP OpacHAa TabCuP ITYBYH KYYHHUHT
TAUTeHIHAJ TAWMKWJA STYBYHCH f, BAa alNaHuIl Te3JHrura OOFJHK
Gyamaiauran rucrepeanc MoMeHtH xocua 6yaand (11.20- pacum, 6).
Potop MaTepuaJuHMHT ruCTepe3HC XalKacu KaHda keHr Gyica,
. Oypuax, GunobapuH, mcrepesnc MOMEHTH XaM IuyHua karra 6y-
Japy. [HcCTepesucan ABUCATE AP TYSWIBIMUHHHT COALAJMIH, KL=
- na umonuauaury ®UK muur HucGaram oxopu OYaumn GyHnaﬁ
.MHKDOMAIHMHAJADHUHT ad3anaury xucobaaHali.

anynbc.m mBuratesnap. Cratop uyJraMH HMIYJAbCIM KYd=

JI@HUI XOCHJI KWJYBYH MAXCYyC KOMMYTATOPra yJaHraH CHHXDOH |

MHKPOJBHTATE/b MMOYJABCIH JBHrateab ne6 artanand. Kommye
TATOp .GEpUJTaH KeTMa-KeTJIHKAArd GONIKAapyBUH HMNYJILCAAPHH /7
(asanu TYFpu TYPTOYPHAKAN KYUJIaHHII UMNY/IbCHTE adNanTHpaLH.
Umnyascau HBUTaTeJJIAPHUHT CTATODH AHUK Hamo8H KyT6au G¥-
a6, yHra gysraTHIl 4yJaFaMu ypﬂaru.nalm. Poropu marsut 060 li-
MOKJapu GYyaMaraH J[OHUMHH MarHMT KYPHHHLIIHAA Taﬁepnaﬂanu
(11.21- paCM, a). CTaTop KyT6aapunaru FaJITaK/apra Ky 4JaHH I
al i a: &)

11.21~ pacm.
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umnynbcnapu rce'ma KETAUTH 6epu.nrau11a po*rop 6up xyTG 6y-
JIaTHYaJMK" Macodara cakpa6’ cumxuiiiy (6ypunanu). Poropuunr
. CHIKHII KafgaMy CTaToOp Ba- POTOP MArHMT xyrﬁnapn conura OOF-
auK O6ynanu. POTOpHUHr adsaHMm TGSJIHFH sca KleJlaHHm HM=-
. OyJbCAAPUHUHT 4a:ToTacura GOFIMKIHP..

Kanaman nsuratesnapHaar Kypu6 HUKHITAH Typnapnnau Tams
xa{m peaxms Ba mmyx'ropnn XUANADH xaM xy.n.nann.naun. o

5

u 7. ysrAPMAC TOK u)Kpoqu )J,BurATEJlJIAP

ysrapuac TOK MquonBuraTemxapu asromarmc 60mxapum ‘cuc-~
‘Temanapria, KysaTuill IOPHTManapuaa WxXpOdYd ABHratejaap Tap-
3WJa KeHr HIIATHAazM. YyHKH yaapia afiJanunl Te3AUrHHH 6up
TEKHC KEHI JIOHpaja OomKAPHII HMKOHHATH GOp. Y3rapmac  Tok
MUKPOLBUIrATE/IaDH XaM OJAMH Y3rapMac TOK ABUrateinapu Ka-
64 TysmiraH 6Yau6, AKOPUHHUHT TYSHAHIIMAATHHA Y3HTA XOC™ TO=
.'MOHH OOp. SIKOPHUHI' HHEPUHA MOMEHTHHM KAMAHTHDHII YUYyH,

S'bHH JIBUCATEJHHAr Te3 HIUAA6 KETWIIHHM OIHPHIl yuyH HXPO-
UM JIBHTATeNHWHT SIKOPH NA3JapCH3, M9¥ G LMAHHIPCHMOH KH-
au6 sicasanu. Slkopuuur HyJFaMu 3Ca Oocma . papuiiza Taiaepna-
HaJH. .
11.22 pacm, @ na siKops Gowkapamad, 11.22-pacu, 6 Aa aca
KyT6 GOLIKAPHIJIN HXDOUM ABMATENHHHI 3]EKTP CXeMacH Kyp-
caTuarad. kopb GOWIKapHMAA LBHraTeARa yHAFOTHL YyJFAMH ¥3-
rapMac ToK ManGaura JOMMO yJaHran 6yaub, sAxopL uyJaFaMura
GowKapuII TOKH 4§TKA opxa:m Gouu(apystm ‘Kyunasum manSau-
-.RauH Depuianu.

ABTOMaTHK KypHAMaaapjaa sKOpb 6om(<apnumu neurarenb Kyﬂ
HUINATHATAHK YUYH YHUHT < MEXaHWKaBUA XyCyCHATIapH GHAAH
KHCKaYa TaHHWHO uHKaMu3, BomKapysun xyunanmdu OyaAmarania _
AKOpAAaru TOK HOAra Teur 6yau6, Aswraress adnanMafiau Ba ¥3-

o o d)

el
/

. , ’ fil-Zz pAcp.
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¥3upan nmiaab xerMafnd. ¥Y3rapmac TOK MAUIWHACHHHHT Ha3apuse
CHJI2H MabAYMKH, YHFOTHII YYJFAMHAATH KyYJaHHIN Uy —const
6yjaranna MarHuiT OKHMH
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Slkopb GOMIKapHINJAU JABUTATe-

HHHT MEXaHMK XapaKTepuCTHKaCH-
HUHr TYNJIAMHHH KypaMH3, OyHHa

n L
nucbar — uM HHCGaT M[My,, ned
n

o
Kapaimus. Curnan Koapouuuentu
| o HHHT TYPJAH KuAMarjapuaa Me-
XaHUK XapaKTEPHUCTHKAJMAPDHUHT na-
paJies skauaurusg 11.23- pacmaan
Kypum MyMkuH. Bysnai kypunnm- -
Jary MeXaHuK XapaKTepHCTHKaJjap T
JABUTareJb AWJAAHHIIHHHAT TE3 Op- . : ia MOX
THO - KEeTHIIMHK BA Y HUHT- aflJaHu-  11.28- pacu.




- WHEEA TprH qusnx.rm pocmam Mym-
KuHAMTHHN KYpcaTamu. SIkops Gomi-
- KapYIIAW - IBUTATEAHUHI- < KAMYHJUTH
afNaHTHPYBUH MOMEHTHHHI CHFHAaJK
K03(pPRUHEHTH & I GOFIUKIUTH XH~

- cobaanany. I BUTATEAHUHT "aHHK HMIs
Jauly YYyH KEJATHDHJATaH CHCHAM-
HUHF KYBBaTH 6upmyaqa KaTTa 6y.zm-
mH Kepax. . .

ll 8. YHI/IBEPCAJI KOJ]J]EKTOPJ’IH
. ABUTATEJUJIAP

YuuBepca] KOAJNEKTOPAM [BHIa-
Te/nap aBTOMATHK - KyPHJIMajaphaa Ba
_ MaHmni 3AeKTP aC600JAaPHHHT ODUT-
.. ManapMAad HIUJATUAAAM. YJIapHHHT
KyBBaTH BATTHUBRr OGWp HEHA -YAYUIHU=

L ‘ Zau G6Mp Heua 103 BaTTraud G6y.iaau.

11.24- paCM. .~ DByaap ysrapmac Ba jsrapyBuaH TOK

' (6up ¢asanu) mMaHOGanapHnaH TABMHH-

,.naﬂazm. YHuBepcan Ko.nnex'rop.zm JBHIATEJHUHT TYSHJHLIMA KeT-
Ma-KeT YHAFOTHINJM Y3rapMac TOK [IBHraTeJHHHHT TYSH/AHUIHAAH
Zeapau dapg Kuamainu. 11.24-pacMia  yHHBEpCAi KOJJIEKTODJH
ABHFATEJHUHT NDHHOHOHAJA 3JEKTP CXeMacH kypcatuiarad. Mab-
AYMkH, GUD BaKT[a SKOpJard TOKHHHT Ba YBFOTHII Uy/FaMHAard

" TOKHHHT AYHANWIIMHY ¥3rapTUpUIL. GHIaH. aﬁnaﬂmpysqn MOMEHT- ~
HHHr #AYHaiuliu  §srapmaiiau. JlemMak, yHH ¥3rapyBuad TOK MaH-
‘Gaura _yJaragja xaMm y ailnanaBepaiu. AMMO, yAFOTHHI uyJFa-

. MWra_ ¥3rapyBuaH TOK GepuaraHfia’ yHUHr HWHAYKTHB KapLIHJIMTH

: Ka1ta 6yJafud. MAarHHT 3aHXHPHHHHT AX/JWT KUCMAApHAA KaTTa

.._wucxm(.zmx --uc-poq;x—!esml& -Ke8AH.— A BUFATEAs —V3PaPYBUAH POKAA

' MLIMIarasifa yHUHI MHAYKTHB KAPIUHJAHTHHE KamafiTHDUIL yuyH y#-
FOTHLI YyAFAMN dexEmwnapre OVaunanu Ba TapMOKKa uUyJram-
HUHF OWMD KHCMH yJaHA[U. YHHBEPCAJ KOJJNEKTOPAH JABHraTelb
yarapmac TOK ABHraTeJHAAH IIYHHCH OMJaH (apy KUJALAMKH, OyH-

 Jla YHAHT MATHUT CHCTeMacH (CTaHHHA Ba KyTOJap) WIHXTaAaHraH -

. 3MCKTPOTEXHUK .MyJaT TYHyKajaapiaH Taﬁepnanaﬂ,u  IYHHHT [ieK,
YAapHUHT KyIIuMya. xy‘rﬁnapn nyk.

. SIKODHMHT MKKa/Ja TOMOHHAAQ CUMMETPHK moﬁ.nammpunran yi-
: _l-‘O'l'le YyJafaMd JBUratejb XOCHJ KHJAAWraH (pafuora xajan Ge-
‘PyBUHM) CHFHAAJIADHM KaMaiTHpWiIra WUMKOH Gepaau. IlBHrartel-
HUHI Y3rapyBudH TOKAA WIINAWHK YHHHT ysrapmMac TOKAA WULIa-
. munas dapy Kuauo, 6up Ka‘rop ysura xoC XycyCuatiapra ara.
-DyHra mucox TapuKacuia uyTka, KOMIEKTOP Ba 6y1yn MailiuHa
Xu3MaT MY ANATHHUHT KHCKAPHIUMHU KYpCaTHIN MyMKHH.
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12.6.0 6. GOIIKAPHII BA XMMOS ANIAPATJIAPH.
3JIEKTP IOPUTMAHH BOIIKAPHII |

121, YMYMHRA TYWIYHYAJAP

. - / .

DAEKTPOTEXHHKA KYPH/IMANdpHHU OOLIKapUII BAa XHMOS KHAKIL
TYpJi® XHJ annapartiap épraMuaa amaara omupuaand. Basudacu-
ra kapab yJapHd MKKHTa 4COCHA rypyxra: KOMMYTauHsAJIOBYH
(yaam) Ba xuMost annaparjapura 6yaum MyMmikun. Kommyranus-
Aosuu (yJaml) annaparaapra TYpaAH XHJ Y3THuJap, axparrudjap,
KOHTaKTOPJIap, MAaTHHTAM MUra TyUIMPruu Ba 6olukagap KHpaiH.
XuMOs annapaTaapura XaBoAH aBTOMATHK Y3THYJaap, 3pyBUaH Cak- .
JIATKYA2p Ba TYpPJAH XHJA pesenap kupann. bab3m annaparaap Ma-
Ca/jlai, MAarHgTiu Hwra TYWMHAPrdd aBToMat/jap Xam KOMMyTaLLHﬂ-
Jlall; XaM XHMOs/lall BasM(paJapHEH Gaxapanu.

DJeKTP - annapataap. OPKaan 3JEKTP I0pPHTMAAarH RBHTaTeNap-
HM MKIHTA TYWHpHIU, TYXTATHIU, OUp Te3JuKlad NKKHAYHCHra YT-
Ka3MIl, XapakaT AYHATMHIMHK §3rapTUpHml Ba OOLIKA Mypakkab
Baan)a.nap Gaxapusaanu. Baexrp anaparTJapHHHr WIIOHYJAH - ML=
JallMAa KOHTAKT/Iap MyXuMm Ypuu srasnafinu. Kowrakraap Ky#in-
jary yd Typra: xaTruK (axpaamajigurax), macajas, MaliHHaJap
Ba annapaTJ4pPHUHT KHCMAajapura YTKasrH4JapHy OMPUKTHPHI; Cy-
pHAYBUH; KOMMYTauusa/aoBu¥ (y3yBus) annapariapra Oyaunanu,
KoHTaxT/aap OFup miapOMTJAapAa HIUJAMJH, arap annaparaap Kuc-
_Xa TYTaHlyB TOKJapHHY y3umu Kepak 6¥aca, 6y WapoHUT AHA XaM
~ QFRpJaIan.

IOxopu Ky4IaHu LT B4 KaTTa TOKIH 3amxnpaap11a MaBAYM
mugnopaa ¥sunayxuwia JIOK Byxyara xeasaau. By IIOK Ba tap-
MOK KYY/aHHIIM TaHCHPHUAA aXKpaJyBuH KOHTAKTIAD. oOpaiuruna
9JEKTP paspsi, AbHU J4eKTp €iu BY:Kyxra kenamn. Bynna oxo-
py TeMmmeparypa 103ara KeJHIIH HATHXKACHAA KOHTAaKTAAp Gysuia- .
Iu éxkM 3pu6 Gup-Gupura énumubd xosaau. lysunr yuys xynru-
Ha 'KOMMYTAUWOH anmnapatiap éfi cyraupruuiap OuWaaH KHX03Ja-
HanH.

3rapy3qaﬁ TOK 3aHKHDHHH Y3HII aH4a ocoa YYHKH y3rapys- -
YaH TOK JaBpufl paBHIIAA HOJIb KHAMAT/IapAaH ym6 Typauau. By
9Ca EHHHHT CYHHUIWHM €HTMJIAMTHPaAH. Arap KOHTaKTAapD TOK
Hosnan Yrtadrram Jdx3ana axparuiaca Ba yJaap KaTTa Te3JAWKAA
KEPAK/IH OPA/MMKKA Y3OKJIAWTUDHACA, &d BYKYAra KeAMACHUTH
XaM MYMKHH. X03uprd BAKTAA KYNruHa KOMMYTAIL[HOH anmapariap.
APUM YTKA3rHYaH ac606nap acocuja KOHTAaKTCu3 KuJaub sdAcaJ-
MOKJa.

12.2. KV BUIAH BOWKAPHUJIANUIAH AnﬂApAT.nAP

8nex’rp anaapataapHH y.nam BA Y3HUIHM XH3MAaT KHJAYBYH XO-
oMM épAaMHAa aMajra OWMPHIN KYJA Oujad Gomukapuil ne6 ara-
aand, Kyn Ounan Gowxapu/JaauraH annapariapra pyOHJbLHHKIAD,
KafiTa yJaruu/ap, nakerTad ysruuiap, KOHTpo/MEpaap, Oyfhpvk
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12.1- pacw.

6epyB'm xomponnepnap,. a>xp-a'rmqnap, KHOI’IKaJlap Ba xoxaao~
‘@ap KMpaim. :
PyOuapHHKAAp Ba Kama ynarnqnap. Butra 3amxnpna yaau- -

© rau Ba 'y3uaArad X0Jariapra XyJ GuJaH XapakaTAanTHPUIHG 3IpH-

WHIaauiaH HOABTOMATHK y3ruy-pybussHux ne6 arananu. Mkxn-
Ta TYPJHA 3aHKUPJAAPra HaBOATH OHJIAH yJall .yUYH XH3MAT KH-

- IYBUH DYOUJbHHK KAAMQ . yaaeud ne6 aradagu. PyOuipnuk Ba

Kafita ysaarguiaap 500 B raua 6yarap HOMHHAA Ky4JaHMIH YYYH
My KaajaHrad Oyau6 Oup, HKKHM Ba y4 KYTOIM KHaub scaiamu.
" PyGuapHuk Ba Kafita yJaruujap mapkasuft gacraad, &H pac-

1600 ~A).TOKA2pTa MyIKamad-#uaal. ... yuKapusagu. 12.1- pacmna

KHYMK TOKKA MYJDKAJJAHTAH PYOUALHHKHUHL TY3HIVIHA K¥peas - -
© ruarau.. PyGuapHuKHURT 6apua AeTaanapd H30JAAIHMOH acocra yp-

‘narusasu. PyOGuabHUKRM y3raHna. Ky3ranyBuan xucM - {nuuoK) 2
Ba Kysraamac Kucum (KaF) & KOHTAakTiapu opacuia € xocun 6¥-
aanu Ba Oy €l TOK HOALAH JTAraHNA KOHTAKTJAp OpajuFWia 3a-
PSLJAHIAH 3aPPayaJapHUHr Te3 KaMaiuwH Tydakau yuasn. Ei

- XOCHJ. 6yarasna KOHTAKTJIaDHU KYAHUIAAH Cakjall Y4yH PyOHJIb- .

HUKJIAP MKKHTA: acocuit £ Ba €pramuu 2 nuuoKaap Oujan Tab-

; Munaasany- (12.2- pacm). By nuudxaap wapHup BOCHTacuia HpY-
“xnHa 3 6uaaH xaMm OorFJanrad, PyOMJbLHHK “axpaTH/Irauia Kys-
‘Faamac KOHTaKkT / NaH OJAJUH aCOCHA NUYOK YUKAnM, CYHIFpa €p=
' namyu NHYOK MPYIKUHA TAbCUPUAA XKyAa T€3 uuKapu. Hatuxana,

ByXYyATa KeJras s.nepr éin Kmmx xgyBBarra sra Oyaaau Ba
‘gesda y9amu. -

- Karra TOKJH pyénnbnnmap Ba Kam"a leamqnap éf cyumu-
pypud xypu.mvxa OHJIaH K¥X03JaHALU. Eﬁ cyﬂﬂ.npysqu xypmmacu, ‘
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OynMardd ~ pyOHJALHHKIAD TOKCHU3
3aHXKUPJAPHH Y3UDI Ba OYHK Y3U- °
JIHIWJAD XOCHJ Knnﬂmra Mymxan-
JIAHT aH.

Babv3u Xxoasapra OMrra anma-
par Gup Heua BasudaHu Gaxapu-
my MyMKuH. Macaznan, 6ab3u 3a-
MOHaBHii PYOMALHMKJAApAA NIHYOK-
Jnap - chbaruma  cayJarHyJapiraH
tdoiinananunanu. Bynnai py6uas-
. HHKJAap Oup BaKTHHHT ¥3uja Xam
KOMMYTaUnus, XaM XHMosi Basuda-
Japunu ~6axapanu. DBaoxsm py-
6u/iLHUK-CAKJATUYIAP YU4Ta CaKJja-
ruy 3 pan ubopar 6ysn6, yMyMui
Tpasepcara MaxkamJaanagu (12 3-
pacM). YHH yJiaranna cagaaruujaap
TpaBepca Guaan 6upra Cypuaald |
Ba YJapHUHT [IHYOKJIADH TafAHY
KoHTakTAap / Ba 4 HUHr XKarja-
‘pura kupapu. Y6y pyOGHABHHK-
map €mux Kuaub acananu. Bynna
Wy ‘Hapca axaMHATAWKH, GHp TO-
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12.3- pacm,




i"2.4-pééu. a o .'12.5- pacM,

nacranaruﬂa MYMKHH, 1aCTany ynam sca cbaxgar xonxox emmran.
X0/1a aMaJjra O UPHAALH. :

MNakeran y3ruunap Ba xafita y.narnq.nap KarTa 6y.rmaraa KyB- -
- BATJM [BHrare/napHil Yiura TYLIMDHIU .Ba afAdHuum #Y HaNHIIHHA
ysrapTupuml cxemajsapHuia, - LIyHMHTAeK, AaCHHXPOH ABHMrarelap
uyJjraMJapuay yubypuaknad 104ay3 cXeMmara KaiTa yJnamiga- uil-
naTuaafd. flaxeman yseus (12.4-pacM) Gypa6 . uiiaTHAaLHLaH
KUYHK XaXMJIH annapat 6yau6, yMyMufl xKoljamTHpHJLaH - Gup.
‘Heda KaTuiamadp (naketsap) 3. nan n6opataup. Xap OHp mHaxeT
‘HuMia K§3Faaysyan & Ba Kysraamac 4 KOHTakTiaap O6yaanu, Kys-
- FaJmMac xomaxmapra SJEKTD 3aHXUP CUMAApu yJaaHaau. Kysra- -
JyBYaH KOHTAaKT & YK 2 ra Maxkamiadram O0y.iu6, pacra 7 épna-.
MHIa aiJa HTHDHJAAAH Ba GeArHAdHLAH. . MabAYM - X0NaTAapra sra
- 6YJanu.. Bywmmr.ﬁé’fﬁiéﬁ OMPMHHHT K{3FaJMac KOHTaKTJAPH

| TyTamuG, HCTEebMOJYH 3/IeKTP MAHG4HWra yJdHa . K¥sraamac xon-
' TaKTJAApHUHT 'KUCMajapu. 6 ysruu acocura Maxkamaanrad. [laker-

1H y3rH4/18 PHUHT KaMYHJIUTH KY3FaayBYaH (CYPUIYBYH) KOHTaKT-
JIADHAHT MILIOHYMJIHTH NACT 6ynnmuuanap

Kom‘po.nnepnap (uHraAM3Ya controller—6omxapnm) HIIJIALE
OPUHIMNKN Ba Basuacura Kjypa makeminm y3ruuaapra sikuu OFauo,
Kyd/ld SJCKTD S3arKHPNAPHHU MABJAYM AACTYp Gyiinua ka#ra yram-
Aa uwnatuaand. Yaap  €ppaMuiia 6an3u KyTapMa  KpaHJaap Ba
' 6OMIKA MeXaHU3MJAAD SIEKTP nanraremapaﬂuar 3amxup.napmla
TOKHH yJall aMmajnra owpuaIagu. =’

Koutpoaaepnapuunr  6apabanau sa xy.naqomn XHAIapE  Gop:
Bapatauan KOHTPOJM/IEDNA 3aH KHPHHHT YIAHUIIH (12.5- pacm) Ga-
paban I muHr aisaHuG, Ky3ranaysuan 2 Ba xysfa.mvxac 3 KOHTaKT- '
JapHUHE TyTaummuna amasra omaJm. KysraleBan Komaxmap'

288 *f



7777 77277 r,z

i |
AN

. W
\") :
A
H
D1
S

W.
I

N

N
BRI

N

12,6- pacm. . 12.7- pacm.

MHCAaH éku OpOH33AaH scajaiu Ba 6apabanfaH AU3AEKTPUK M&-
Tepuas 6uaan axparud xyhungsagn., CypuayBUH KOHTAKTHHUHI MEB-
MYAJUTH, I0KOPHIA aHTHJATAHUIEK, ANNapaTHUHT HOIONYJHIMTHHY
KeCKuH nacaiitupagu. Ulynausr yuyH, kynunua, KyJauyoKJu KOHT~
poanepiap vmaatuiagu. Yyaappa cypuiamaiauran KOHTaKTaap Oy~
aul, ynapra kyJsayoxkaap Tabcup stamu. Kyaauoxam kouTpoaIep
CeKUHs/NapuiaH OMPHHHHT Tysuauwu 12.6- pacMaa x¥pcarujras.
Kynayox & Gypuarauga poauxk 2 & kysaauoxkAa O6yaanu, €xyn
YHUHT VHMK xofiura Tywanu. Poauk xyaauoxkaa OyaraHna KOH-
takraap / Ba 6 axparuarad xoJqaraa 6ysanu. Poauk yinkKka Tym-
raija KOHTAaKT/Jap NpyxuHa/iap 4 Ba 5 TabCHPH OCTHIA TyTauwa-
M.

Komannokontpoanepaap. Kynauoru unc6ataH KMYHK KOHTPOJA-
JepAap KHUHK KYBBATAM GOUIKAPHWII 3aHMHDJAAPUHY YJaul Ba Y3HILE
yuyn umjaarunanu. Yaap Oyipyk 6epquu KOHTpPOJMEpAAD Ael
XaMm atajaanu.

KHonkanap Gowmkapum cxemasapuna &paaMuyu 3JexTp SaH-
JKHDJAPHH yJall Ba y3HLI OPKaJAX 3JEeKTPOMATHUT annaparjaprp
Macodaran TypuS Gourgapazu, KnonkajsapHUHT TY3HJHLIH TYpJin-
qa O6ysanm (Xap XuJa yJoBuM Ba y3yBuH KOHTAKT/IapHUHT Tynia-
My 6uaan); GomJaHFHY XO0JaTra y3-YsupaH Ka#lTyBuu: GOCHA-
FaH XO0JaTAa KOJMYBUM: MAXCyC KajauT GuJaH yJaHyBuYH Ba Ooui-
Kazxap.

WMKKH KOHTaKTIH 601m<app1m KHONKACHHUHT Ty3WJauImH 12,7«
pacMma kypcatuarad. MsonsiuuoH MarepuanlaH sucajraH acoc & ra

KY3raaMmac kontaktaap / Ba 2 KOANAWTHPHATAH. Knonkanunr
nn‘mpm 6 6ocuaranna MeTaJa YTKasruyaMm kynpukua 3 €paamn-
A2 KYSFanmaC KOHTaKT/ap / TyTawand, KOHTaktaap 2 sca ampa-
aanu. Tlpymuna 4 xHONMKaHW AacTAabku X0AaTra KaHTapuiu yuym

19—2920 : 283



xusmar Xuaagd. BHTTa acocra cakkusraraua KOHTaKT/ap XKYdTu-
fH KOHNANITHPUUI MYMKWH.. DyHa yJapHM KHONKa CTAHUKACH ne6
artanapu. bomxgapum cxemanapuza HKKHTA: IOPTH3MII BA FYXTaTHHI
KHONKAJAAapH KyJAJMaHWIaau. Arap 0Oprusuil xHOnKac - 6ocuaca,
OOUIKAPUIN 3aHXMPM YJaHAAH Ba, aKCHHYA, TYXTATHIl KHONKACH
Gocuica, GOWKAPULI 3aHXKHUDH Yy3HaAaAM. DBy kHoukansap 6utra
acocra oMM TUPUIA LY.

Kya 6unan 60mxapu.nau.maﬂ anmaparaap sasudacy Ba TysH-
JAUUIAra Kypa 6Hp Heya XuJra Gynmnanu. Yaap opacuaa Typau
XuJ1 ysruunap, TymGaépaap, #ya xadra yaaruuiap, #ya oxupu-
Jard ysruwiaap sa Gomxasap Gop. Y6y anmapataap  xam Gouw-
KapUII BAHXMPUHK YJall BA Y3HII YUYYH XU3MaT KuJdand. Yjap-
HHHT TYSHJMIM Ba WULIALY KHOUKAJAPHUKHIAH Kam dapk xu-
JaAn.

12.3. SAEKTPOMATHHT KOHTAKTOPJIAP, MATHHTJIN
HUIrA TYUIHPTHUYJIAP BA ABTOMATJIAP

¥Ysrapmac Ba {srapyBuan TOK 3JeKTp ABHWraTeqJapuuu, Y3rap-
THPTUYAADHHE, EKTP UCHTHIN KYPHAMANaDHH Ba GOmWKa Xap Xua
9JEKTD IHeprusi UCTeBMOJUHJADHHH JEKTP MaHGawra yJam yuyH
KOHTaKTOpJIap, MAarHUTAM IOPrU3THYJAp, aBTOMAT/ap B4 GOmKa
JNeKTPOMArHUT amfapatiapian ¢oitfananunanu. By anmapartaap.
KarTTa TOK 32HXKPJAPHHW aBTOMAaTHK Ba Macoq)azxau TypuG Oou-
«apull UMKOHUHM Oepanu.

DJeKTPOMATHUT KOHTAKTOP. KoMMyTauus/noBuu sJjeKTpoMar-
HUT annaparty xomnaxnwp ne6 aTtananiu. YHuHr OOmWKAapwll 3aH-
HUPHHHM KafiTa yjaamw Kya Ousay aMasnra ommpuaud, Oynaa aco-
€iil KaTTa TOK- 3aHKVMPU- aBTOMATHK XOJAA yJAaHAlH Ba Y3UJI3 a4,
KoHTakTOpJsap TOKH GYJAraH 31eKTp KyPHJAMaHH KYII MapTa Ba Te3
yaAaWl Ba y3UIm YYYH XHU3MAaT KWJanu.

KQHTaKerJIap acocufi Kyu 3aHXHPUIATH TOKHHUHT KuHMaTHra
Kypa ysrapmac Ba ysrapysuaH TOK KOHTaKTOpAapura 6Vaiunanu.
KonTaktopaap 75—4000 A Tokxa (¥ysrapmMac TokIa Ky4JaHHIIH
220, 440, 650, 750 B ra Ba ysrapveuaH Tokaa xyuaamumu 380,
500 Ba 660 B ra) My/mxannab umsaal udKapuaald Ba 3aHKUPHU
coatura 600 — 1500 mapra y3u6-ysan UMKOHHHU Gepanw.

Bup Kyr6au KOHTaKTOpJap TY3WIMIIMHHHT [PUHIMNHAA CXe-
Macu 12.8- pacuna x¥pcatuirad. Maoaanmon wmarepuangaH fcaji-
TaH acocra Kysrajmac acoCHHd KOHTAKT § maxkamaanras. Uyaram
! auur ¥sar# 2 ra yx opkanu sikops /0 IIapHUPAH Tap3nd Max-

© ®aMJaHraH. SIkopra puyar BOCHTaCHAAa KY3FalyBuyaH KoHTakT &

ypHaTuaran. KOMTAaKTOp ysaurania SMEKTP TApMOFHAAH KeAaéT-

.Ta" TOK ¥3ak 4 a’rpoq:nra ypanrau uyaram 3 opkaan Kysraamac
KOHTAKT 5 AaH KY3FalyBuaH KOmTakT & ra, yHAaH 3ca MHC Tac-

MajapiaH scanrad KaAWIIKOK PHYar opKand GOJITra Ba YHIAH CHM

'opxa.zm zBurarenra y'razm

»Hmra Tymmpuin® kronkacuuu 60Crafad OpUTYBUH INEKTPO-
MATHHTHUHT qy.ru-‘aun ‘] ra Kyuxasuil Gepuaanu 8a qYJIPaM oprqa-

290



12.8- pacu.

JIH TOK OKHO yTHO, MarHWT okum 9P ByXyAra kesagu. Mareut
OKMMM SJEKTPOMArHHUT KYYHH XOCHA KUJAalu Ba y Kafitapysuu /7
Ba KOHTAKT 9 NPYXKHHANADHUHT KYYWUHH €Hru6, saxopsr /0 Hu y3ak
2 ra Topraau. Ky3sranyBuaH KOHTAaKT 8 Ky3raamac KOHTaKT 5 ra
TOPTHJAAM BAa ACOCHI KOHTAKT YJaHAM, HATHXANa HCTEBMOJIYU
TapMokka yJananu. Uly Baktma épaamum xoutakt /2 yaaHagu Ba
y ,Awra tymupum* knonkacunu wyutaadgu. Cyurpa ,Mumra Ty-
HWupHIm® KHONKAacHHM KYHub 1obopraniaa xam wyaram / 3saHxupw
y3susamaian, KOHTAaKTOp 3Ca yJaHraH xoJaraa KoJaad. Kysranys-
YaH KOHTaKT & HY K¥3FaiMac KOHTaKT & ra TyTaluTHpHLI Y4YH
KOHTAKTOPa KOHTAaKT npyxuHa 9 ypuartuaran. By npyxusa, my-
HHUHTIEK, KY3FaJYBYaH KOHTAKTHM KY3FaJMaC KOHTAKTra TyTall-
THPUUWIAArH THTPALIHN KaMalHTHPaIH. )

Acocu#i koHTaxkTAap ysokaawrasaa éi ,E¢ Byxynra xenanw
Ba y €fi CynmupyBuM Kamepa 7 Aa cyHamu. Eil cymaupysum Ka-
Mepa M3OJSHHOH TYCUKAapra sra Oyaub, éfinM uysaan Ba YHUBC
KapIIHJHTHHU Kyna#Tupanu. EAHuHr kamepara YTuIIM yuyH Mar-
HUTAM nydaam cucTemacuAad QofinasaHUAraH, y nyJar y3ak 4 ra
XOBNAWTUPHAraH uyJaraM & JaH nbopar.

. Fanrakau TabMUHJOBYUM TOKHMHT Typura kapa6 (ysrapmac Ba

y3rapyBuaH) MarHHT CHCTEMAa {3 XYCYCHATHra sra. ¥arapMac TOK
£ & Ma y :
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- 15.9- pacm.

KOHTAKTOPJApHAA Y3aK g’s/{'.zmr, y3rapyBua# TOK KOHT4KTODJIaPHAA
3Ca MEKTPOTEXHHK NYJAaT NJAACTHHKAJapAaH AHFWArad Gyaan,
Ma3kyp nuacTuHKasap yiopMa TOKJApDHHHT Ba YAap XOCHA KHAYB-
 9W §3rapyBuaH TOK KOHTAKTODHHMHT ¥3arMAaru -UCPOQIapHHHT
KaMafMIIMHY TABMHHAARAM. I 3rapMac TOK KOHTAKTOPHAA TOPTYB~
Yy 3MEKTPOMACHUT Kyd ¥arapMac MarHMT OKHMH, Y3rapysuaH TOK
KOHTAKTOPHJA 3Ca ¥3rapyBuaH MarHUT OKHMH OpKaJH BYXYAra
xenanu. Skopb 4 HHUHT Y3rapyBYaH MATHUT OKUMH TALCHPH OCTH-
I3 THTPAUIMHUHT OJAMHR OXHII YUYH MAarHHT CHCTEMafa MHC EKu
He3RaH ACAIMaH KUCKA TYTaMITHDUATAH §pam 8 Kk¥y3da TYTURAZH
{12.9- pacm). Masxyp ¥pam skOpp EKM Y3aKHHHI OHD KHCMHIa
KMArM3uAafM. Y3rapyBuaH MarHHT MafiOH OKHMH KHMCKa TyTaumr-
THPHJIraH 4YyJFaM GUWJAH WAAMHG, YHAA V3rapyBUaH TOK XOCUJA
KHIANH. Bynna# §pamHHHr MaBXYRAHTH fIKOPra TABCHP KHAYBYH
yarapysuas MarHuT OKHMAapHAA §asa CHAKHIMHHH XOCHA Ku/aa-.
AH Ba AKOPHHHL MyCTaxKaM 'rep'rnmmuau Tabmumaﬁm. o
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MarsuTin umra TYIHprad. Marautan wmra Tywmpray 75
KBT raya 6yarad aCHHXPOH ABHraresNJIapHH aBTOMATHK 6OwKapyBud
KypuaMa G6yaub, KOHTAaKTOPJAp acoCHAa wHIIA6 YHKapHaanu Ba
yJaapra UCCHKJIMK peJsienapu Ba €pAaamuu KOHTaKTAap YpHaTuaaau.

KuuMk KyBBAT/IM aCHHXPOH JBHTaTe/JapHH COIIKAPWIN YUuyH
TYFPH AYAJIM MATHAT CHCTEMANH ~arHUT IOPUTTHYNapAaH ¢ofinasa--
Hunanu (12.9- pacm). Maruut yrTiasruu / GOwKapuIl uysaramMmd 2
6u/iaH MarHUTJAM IOPUTMUY KOPNyCUra Kysranmac Kusub Maxkam-
JlaHafH. ACOCHMHI M3OJALHOH KHCMHT2 KY3raiMac KOHTakTaap 5
Ba AKOpra Ky3ralyBYaH KOHTaKT/iap 6 maxxkamaasaau. Bowkapuus
yyJFaMuAaH TOK I, yTranAa MarHWUT CHCTeéMaLa MarBUT OKuMu @
. BYXKYAra KeJaiM. YHUHT TabCUDH OCTHIA SKOPb 4 NpyxuHa &
HHHT CHKHMII KY4HWHM €Hruo, XY3raimac MarHuUT YTKasruura Top-
THUAALH. SIKODb GuaaH OOFJaHraH KY3FaiyBYaH KOHTakT.aap 6 Ky3-
FaJIMac KOHTaKT J ra yJiaHaau Ba KOMMYTAUHMsAJaHAETraH 3aHXHpP-
dak Tok [ yramu. KOHTakTaap KafHMIKOK MYJaT NJaCTHHKAIM fIC-
cH npyxuHa 7 opKaau Gocuaanu.

Yarapysuan TOK MarHuTAM OPUTTHYHHHT GOUIKAPHIN Uy/IFaMue
Jaru ypamsaap COHM ¥3rapMac TOK IODUTTHUYHHHHT 4YYJFaMyAarura
HucOatan kaMm. LLYHMHT yuyH MarHuT -3aHxupud &énug GyaraHna
y3rapyB4aH TOK MAarHUTJH IODUTIHYHMHT GOUIKApULI YYJFaMJAApH
KaTTa MHAYKTHB KapUIMAMKKA 2ra. bomxapuin uysaramMu yJaHras
33XOTH YHZA TOK KarTa G6yjanH, AKODb TOPTUATAHAAH CYHI' TOK

KaMasld. YsrapyBuaH TOK MarHMTJH MIITA TYMIMPrUYM YJIaHTaH-
Aa THTpam xocua 6ynanu. By Turpam Gowmkapuumw uyyJjaramuHu 50
C'n g ysrapyBuaH TOK OWJIAaH TABMHUHJAATAaHINA YyJAFaM %52KH Ba
MarHUT OKMMU HOJAb KHiiMariappaan cekyniura 100 mapra yrupru-
Za ByxyAra kenanu. By Baktaa skopuu ¥3akka TopTHG TYpPYyBUH
3JIeKTPOMArHUT KY4YHM XaM HOJ4ra TeHr 6ysaanu. DyHUMHT HaTHXacH-
a SKOPb THTPAIIMHMHT BYXYAra Keauwlly, JUPHJIJALIHK 103ara
keatupasy. ILyHUHr yuyH y3rapyBuan TOK MaruuTiu Hmra Ty=-
IIHPrUYJapy TUTPAINHK KAMAaATHPYBYM MAxCyC KypH/IMA — KHCKa
TYTAaWTHPUITaH ypam &8 ra ara. Kucka TyTamTHpn.nraH ¥ paM AKOpb
€xu y3aK yuJaapura XOHMAIITHPHUJIALX BA MAarHUT YTKA3THYHMHT
6Up KMCMHHH Kampab osaad. Bomkapuw 4YyJrFaMu XOCHJA KWJraH
. y3rapyBYaH MAarHUT MafNOH OKHMHMHAHT OMD KHCMH KHCKA TyTall-
Tupuarad ypam Ouaad uaamu6, yama IIOK xocusn xuaanu. Yuby
JIOK rancupuna ypamilan Tok OKu6G {ramu Ba Ypamaa MarHUT
Xocun 6Ynamu. Ypam MafAOHMHWHI OKHMM O6OWIKADYBUM YyJFaM
MaiJOHUHHHT OKHMHAAH (asa 6yinua nespau 90° ra keuuxalwu.
yHuHr yuyH  GOWKApHII YyJFAMHHHHC MAarHUT OKHMM HOJb
"KufiMarra 3puImradia sSKopb KHCKa TyTaUITHPHATAH ypaMHnHr Mmar-
HHT OKHMH XOCHA KHJraH 3JAEKTPOMarHHT Kyd4 opKany ysaKKa
TOPTHIAHG Typalu.
BomkapHin uyJFaMHHUHT TOKH Y3HATAHAA MArHuT nammH oKH-
MH KAMasAH BA NPYXHHA 3 TABCHPH OCTHAA AKOPb UYEKKA VHI
xonarra cypuaaxw. Hatmmana skopra MaxKaMJaHrad Kyarauays-
YaH KOHTAKT KY3Pa/iMac KOHTaKTAAH 4)XPAJIaLH,
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- Canoarja TYfpu #y/iu Ky3FalyBuaH CHCTEManl MarHuT “UWra
tymupruyaapuunr [IME Typu Ba yuusr ypuunu sraasaétran FMJ1
TYpH KEHF HIJaTHIMOKAA.

[IMJI Typmarm mareuT/H MILTa Tymuprmmap poTOpPH KHCKA
| TYTaITHPUATAH Y4 (asaiu aCHHXPOH JABHraTe/uapHn Macodanan
TypuG TYFPHAAH-TYFPH 3JEKTP TADMOKKA yJaall GWJaH wuwra Ty-
WHPHIL BA TYXTATHI Y9yH Xu3MaT Kuaanu. By MatBuTiu umra
TYIIUPruyJiap ABHrateJHH pyxcaT 3THJIMaraH KaBOMJM yTa loKJa-
Ui gad pa ¢asajapaad 6upu yswirauina ByxyjAra KeJayBUH TOK-
JapiaH UCCHKJHK peJecu €paamuiia xuMmos Kuaaau. HMwmra Tty-

k4 2

12,10~ pacw,
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WHPrHYJ3D MArHUT YTKA3THYJMAPHHWHT HOMHHAX Kydaaunum 380 B
Ba TOK 10— 63 A ra Myaxannab scaaran xuau IlI- cuMon Typam
Tyrpu GYaam cuctemara sra, 80 —200 A Tokka MyJaxannaHras
xuanapu sca II-cuMoH Typaa Gyaanmu.

Ypraua gyesatau (17—75 xBT) acHHXPOH ABHraTe/N/dPHW HO=
muHaa 380—500 B kyunauumna Gowkapum MAE cepusiim mar-
HUT IOPUTTHY €pHaMHia aMaara owupuianu. ¥ OYpuUAYBUH Typ=
naru KysraayBuaH cuctemara ara (12.10- pacm). 1Opurruy meranst
acoc / ra sra. Kysraamac koHrtaktiaap 2 u30A4LHOH Kamepa /O
Wudra, KYnpux TypAaru KyaraJqyBuaH KOHIAkTJap 9 3Ca Kysra=-
JAYBYaH SIKOPL 6 ra xORAaIITUPUIATEH. KOHTaKTJIap KOHTaKT Npy-
XuHajap & opxaau Gocuaanu. Ky3raiMac Marwut yTKasruy 4 uy.-
FaM 5 Guaan aMOpTH3ALUAIOBYH NPYKHUHANAD 3 ra VpHaTHAraH.
IOputruusuar Ky3raJyBYaH CUCTEMACH Y3WHUHT MacCaCH Ba Ipy-
HHAHA 7 XUCcOGuTa axKparHarad xoJaTra xadraau. SIKOpb THTpalId=

" HHHT OALMHH OJUII YU4YH 3MEKTPOMArHMT KyTOMra KuCKa TyTaHi-
TUPHJATAHE §paMm YpHATRJIAIH. ﬂBnraTeﬂJIapHu yTa IOKJaHHUILLAAH
XHMOA KHJ/MII. YUYH IOPHITHYJApra ypHaTmraH HCCHKJAHK peJsie-
Japu /1 nau ¢ofipasanusiand.

ABTOMATHK XaBO y3ru4. ABroMaTHK y3rud (aBTOMaT) B3JeKTP
3aHXHUPJAADHU Ba J/EKTP KHUXO03JapHU yJAall BA Y3HII YUyH XaM-
Ia yJAapHU KHCKA TyTamMIAapiad Ba ¥Ta IOKJIaHUIIAADAAH XUMOS
KMAHII yuyH umaatuaani (12,11- pacm). X03HPrd 3J€KTP KypuJ-
manapaa A3100 cepusan (600 A rawa) aBTOMaTHK y3ruu/aapiaH
donananuaany. Yaap cexkun-acra siuru cepussaap (A3700 sa AE-
2000) 6unas aamamtupuamokina. A3700 cepusaan ysruusiap 40 nan
630 A raua 6ysaraH HOMHHAJ TOKJAap YUyH My/KajlaHrad, Yaap
- 4000 par 6300 A raua oHHfi TaBCHP STYBYUM MAKCHMAaJ TOKKA MY J=
WANJAHr8H 9/IeKTPOMATHUTAN MaKCHMA/a TOK axepaTruujapra sra.

ApTOMaTuK XaBO Y3THUHMHI NPHHLHIOHaJA cxemacu 12.11- pacm=
la Kypcatuarad. ABTOMaruk XaBO y3ruuaapaa EfHM CyHANpUIL
YUYYH MaxcyC MYXHUT HULIATHAMAHAH, ¥ X4BOAA YHYuDPHJIALH.

Kyroanap counra x¥pa aBTOMaTHK XaBO y3ruuJjap Oup, WKKY Ba
yu KyTOsu 6¥aanu. Kysatuiaaurad Karraaduk (TOK Ky4H, Ky4aaHuT
Ba MCCHUKJMK MHKJOPM)HHMHT OeJruJaHrad KuiimMariad opTuil Jax-
3acuian 6omaab KOHTAKTJADHHUHT aXpaluml Jaxsacuraya OyJiran
BaKTra xypa, ssbHM nimJaab xeTHll BaKTH f, ra Kypa astomarjap
| KyRuparusaapra 6yaunangu: HOpMaa aBToMaraap (Z, = 0,02 -0,1 c);
Te3 TaBCHP KuAyBYM apTomatraap (f,<0,005.c); nmaaé kerHin
BaKTH 1 ¢ raua Gyaran poCT/IaHyBuYHM CeJICKTHB .aBTOMatsiap.

Apromatiap Kyd/IaHWIM ysrapysuan Tokia 380, 660 B Ba y3-
rapMac tokaa 110, 220, 440 B 6Varanna 6C00 A raua ToKJIap
yuyH Myaxannat ‘w1126 yuKapuaanid. ABTOMAT/JIAPHHHT Y3HlI KO-
ounnatu 200—300 xA Tokkaua eramd. ABTOMar/iap KyHuaaru aco-
cufi dneMeHTIap: & CYHAUPYBUM TYy3HJMa, KOHTAKTAAP, IOPUTMA,
(ODKHH XPATHI MEXAHU3MH, DN PATKHUAAD Ba epnawm 'KOHTaKT-
J pnaH ubopar,

ABTOMAaTHMHI KOHTAKTAAPH  y30K BaKT “KH3UMACAAH
HOMUHAA TOXAGPHH yTxa3HMH BA KHCKA TyTaldys Texnapnnu ysnm-
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12.11- pacu.

na Xocus 6yaypuM €§ TabCHpura uMAAlIM Kepak. BupuHYM mapr-
ra MyBOHK KOHTAKTJIAapHH COJNHINTHPMA KapUIMJAHIH KHYHK MaTe~
PH JI XaH, HKKMHYH IIapTra MyBOQHMK 3Ca &H TabCUpura HYHXaMJIR
MaTepuanial Tafi€pJamr kepak. Xap HKkajaa ImapTtHu - 6Up BagT-
HHUHT V3KMAa Gaxxapunl MYMKHH OYJMAaraHjuru yuyH HKKH Rydr—
6om 5 Ba 4 xampa & cyHAMPYBuUN / KOHTAaKTAap KY/IIaHHNanu
(12 11- pacM). Hopmaa pexumna TOKHHHT acOCHM KMCMM MHC, KY-
My €M yJAAPHUHP KOTHIIMacuiad Tafépaanran GO KOHTAKTIAAH
Vyranu. ABTOMar ysuirania aBBaJl aCOCHH KOHTAaKTJap axpanaiH,
JIeKHH TOK 3QHXHDH y3HIMAiIM, YYHKH TOKHHHP XamMMacH &f cyH-

" AUPYBWH KOHTAKTJAp 3aHxupura yranun. Cyurpa € CYyHAHpYBUM

KOHTAKT/aD aXpalaju Ba yJapaa SJeKTp &Au CyHanu, Ysuaaau-



FaH TOKHHHT KHAMATH YHYa KaTTa GyJamaranna & CYHIUPYBYH
KOHTAKT/IAP MHMCAAH, KaTTa TOK/IApAa 3Ca BOJAbPPAM, YHHHT KO-
THIIMACHAAH €KH METa/H YHHHMAAH Tafiépaananu. Ei C¥HAUPYB=
YH KOHTAKTJI4P KOHCTPYKUHACH OYHMYa OCOH aJMAITHPHIAAMTAH
xuaub sicanaanu ‘ .

ABTOMATHUHTr € CYHAUPYBYH TY3HJIMACH aBTO=-
MaTHU YYHUPrauia XOoCHJ OyJazurad €HHU CYHIUPHIN VYYH XHU3=
MaT KHJalu. ABTomamapﬂa nyaat naactuHkaaum i cYHAUPYBUM
TY3u/IMAaJap KeHr KY/AJaHuAanu.

ABTOMATHHHI IOPDHUTMAacCH 6eBOCHTA KWl Gunan Exu Ma-
codagan GouKapuiyBud GYaumu MyMHH. KVa Guaau 6oumkapud-
raHjfa 3aHXupHU ynaam gacra // Hu 6ypawt OWNaH aMajra OUIH-
pusnanu. Macodanan 6omkapusarasgna aaextpomaruur /0 épramu-
Ja I0pUTMara TabCHP KUJHHALH.

DpKHH axXpaTHI MeXAaHH3IMY AaBTOMATHH HCTaITaH
BaKTAa YUMPHIUHHM TABMHHJAANIW, ILYHUHTAEK, yJal xapaéHuaa
XaM VuMpHIIHA -(arap y s03uM OyJjca) amajra omupaiu. ¥ TasHy=
ra WIapHUPJH T2p3aa GorsaHrai puuar /2 naw mnbéopar.: ABtoMa-
THK Y3TMYHHHC Opunuunuaa cxemacu (12,11-pacm) ma astomaTt
Y3H/CaH X0Jaria Typubou, 4yHKY acOCHH KOHTaKIsap 3 Ba 4 ax-
paruJaraH Ba KOMMyTaiua TOKH y3YBUYH MOHTakT#ap I HHHr - na-
pajaes 3aHXKUPH opkaau YTMOKAa. Dymmafi KOHCTpyKuHaza é&#
acocufi KOHTAKTNApAA BYXYAra KeqMaiau Ba Yyaap KyHmainm,
Vaysuu (&fi ¢YHAMPYBYM) KOHTAKTAAp OOLI KOHTaKTJap S Ba £ NaH
erapad Macodara yaoOKjalIranaa axpanaau. TOK 3aBXKUPUHUHL
Y3HJAUIIHM HATHXKACHAA 3JeKTP € xocuan o6Vaanu. Y € CYHIu=

pyBuUM Kamepaja cyHAupwAasu. KouTaktian wxmu  TyTallpmu
yuyH y3BHE Ba acoCHfi KOHTakT/ap NpyKuHa/Iap 2 OulaH Tab-
MuHJIaHTaH. ABTOMaTHH yJjam y4yH Aacta /7 nu 60cuil €Ky 3/IeKT=
pOMArHuT 10 ra xyunauum Gepwm Kepa . YJjawiaa xapaxkaT jac-
ta I éxu saextpoMaruut /0 xam pmyarsap /2 éppamuna acocuit
TOPTYBUH AeTalb (pnqar) 5 ra ysaruaanu. By puuar aspan éa
CyHaupyBuM / HM, CYHrpa 3Ca aCOCHil KOHTAKTAAp 3 Ba 4 vu 1y-
tamtHpand. ByHAa y3yBuu npyxuua /3 uy3aunamu Ba GyTyR CHUCe
TeMa WJArak o ga uauHu6 TypaanH.

AxpaTxkuyJaap 3IEKTPOMArHuT €xku CUMETAJJIH MEXaHH3IMe
Jqap OYau6, 3/JeKTP 3aHMUPHHMHT OEDHATAH NADAMETPJADHHHM Ha-
30paT Kunaau Ba MasKyp napaMeTpaap (TOK, KYY/JAHHII Ba UC-
CHKJIUK) GesruMaHraH KMAMAarJapuaan omwub KeTraHma AaBTOMATHH
yqupann. Ymby aBTOMAT 3/JEKTP XHUXG8JaDHU KUCKA TyTamysHaH,
yTa IOKJAHHIILAH BA MHHMMAJ KY4JaHANIIAH XUMOSA KMJIAaLH. Kuc-
Ka TYTallyB TOKH MAaKCHMaJ aXparkud rFaiTark 8 naw yTrasia -
YHHUHT 3JeKTPOMArsvuT Ky4YH K¥3FanyBuYaH Y3aKAH FalTAKKa Tabe
cup Xusianu Ba uarak 6 Hu umKapu® woGopamu.

MunyMaga Ky4JaHHILHH 2XPaTKU4 TAPMOK KYUJAHHIIH 6epu.na-
ourad rajrag 9 ra Ba npyxuHara sra. TapMOK KYUJA2HHIUM HO=
MHHAaJ G¥Jaranja yJapHMHT KyuJapd MYBO3aHaTJdlladd Ba coJe-
HOHIHWHT [UTOTH AaBTOMAaTHM YUUPHII (y3ull) ra TapCup KHAMake
au. TapmMox Kyunanuiiy HOMYHAJJAH nacaliranjia KYysralyBuad
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y3aK XOCHJ KHJ3ETraH Kyuy €Tapju OyiMaidiud Ba YHHHT LITOrW
NpyXHHA TABCHpUAA HJArak 6 HE 4HKAPUO 1060panu. ABTOMAaTHE
macodanan kHonka SQ éppamuna yuupum yuyH MYCTaKuJ axpaT-
Kuu Fajirard 14 KYJJIaHuIM MyMKHH.

BumeTanin (MCCHKANK) axKpaTkuy /5 HCCHUKJMKHH 3JEKTP Tap-
MOFHUra WyHT /6 opkaju yJaHraH KU3ZHPYBUH aaeMentT 17 pam
osany. UusngaM kenrafivm kosPp@umueHtH Typauda O¥iran  uk-
KuTa Meraasa (O6UMeTaJJ) ZaH TAIKHJA TONUTaH IMACTHHKA KU3HTdH~-
Aa arunanu. ByHjga Maskyp nJIaCTHMHKAHUHT INTOTH HATaK 6 HE
- ugKapub w6opanu. Mccukank axparkuy €paaMujia HCTeBMOJIYH-
Jap Y14 OKJAHUILAAH XUMOs KuJauHALH. Mmaa6 xermmn BayxTu
YTa IOKJIaHUII TOKHTa GOFJHMK, sSi'bHM TOK KaHua Karta 6yaca, Gu-
MeTaJ NJASTHHKA LIYHYA Te3 KH3SHiIAM BA 3aHXKHPHHM Y3HHI IUYH-
ya Te3pOK ama/ira omwaju, VCCHKAMK MHepUHSACH KaTTa GyJAran/u-
FH YUYH HCCHKJHK 4XPATKH4Jap 9JeKTD ABHraTeJJaPHH HIUra Ty-
MUPYBUH TOKJADHUHT TAbCHPHHH Ce3Mai i,

Bansu apromarsap ¢akar sneKTPOMATHAT €KU HCCHKJHK axX-
parxuqra sra 6y:mum MY MKHH.

12.4, TUPUCTOPJIU KOHTAKTOPJIAP

Kyu saunxup/iapuH# KOMMYTALHAJOBUH (y3UG-yJOBUH) 3JEKT-
POMATHWTJHM annaparaap — KOHTAKTOp/ap, MarHUT/AW HIITA TYIIHp-
ruujap Ba GOIIKA [IYHra YXINAII 3A€MEHTJAPHUHT SHT MYXHM KaM-
YUJUTH ynapnarn .xouraxmap HINOHYAUJUTHHUHT TacCTJAHUTUAND,.
Karta TOkJapHHHT KOMMYTAHUACH KOHTAKTJAp OpPACUAA EAHUHT By~
XYAra xequmu Gunan OornadraH. By sca -ynapHuHT ¥u3HInura,
.DPHIINra Ba HATHKAAA KOMMYTAUHSJOBUM annapat/JapHUHT HUIAAH
yugumura oau6 kesgaznun. Kyu saHxupJaapu Tes-tes yjiab-y3ub Ty-

punasuran xypn.nma.napna KOMMYTaLH4aJ0BYH annaparjap KOHTaKT-
JADUHUHT HINQHYCH3 HHLJallF

6yTyH KYPHAMAHUHT HIiUJALNH-
ra canbufi Tancup Kuaazu Tu-
puCTOpPJIap acocuina spaTHAraH
THPHCTODP/M KOHTaKTOPJAp 10KO-
puna KypCcaTHAraH KAMYUJIHKe
sapnan  xoauaup. Tupucropiu
KOHTaKTOpJap ysrapquaH Ba
ysrapmac TOKAA HWARQUraH
‘ xujaaapra 6ynuHaLm. ' :
l  upr Bup ¢asaau tepucropau ya-
: *  rapyB4YaH TOK KOHTaKTOpJapH-
: ! HUHr cxemacu 12.12- pacMmna
i kypcatuiran. By cxemanan xap-
¢
[

IWKJUTE R Gyaran ucTebMOIUH-
. HU Oup (asasu ysrapysuaH TOK
| R | TapMoFura ysab-ysuiwna goina-
i [} 7anunamum. Maskyp  CxemaHuHr
, UIlall OpUHUMNH OHJaH TaHH-

12.12- pacu, wWHd YuKamus, .
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Konrtaktop Basudacruu ¥3apo xapama-Kapiid yaasHrad TuUpHC-
ropnrap VI Ba V2 6axapann. Byuna VI munr xaroam V2 wuunr
anoaura yaaurai. VI Ba V2 nap marpyska xapwuaurn R GuiaH
xeT™Ma-ket yaaHagu. Tupuctop V/ umer GOILIKAPYBUH 3JEKTPOIM
quon VDI, xaaut K, pesuctop RI opxaau tupucrop VI numr
aHoguca, THPUCTOpP V2 HuHT GOWIKAPYBUM DJASKTPOAH 3Ca OMOL
VD2, kaautr K Ba peaucrop R2 opxaiu THpUCTOP V2 HHHT aHO-
Jura ynaaurad. Dynpait yJaam THPHCTOD aHOAM Myc6ar Oy.aranna
YHUHT OOLIKApYBYH 3JeKTPOAU KaToara nucbatan wmycbar 6y.u-
WHHE TabMuHJAafiau. By aca THpMCTOpHHHT wmjamura (OYUAULIH-
ra) KyJaa# wapouT sparaju.

KoHTakTOpHY yJam Ba HCTEBMOJYHU 3aHXHPHIa KyuJaaHuul 6e-
pHII YUyH KaJuT A HH yJall Kepak, YHUHT KOWTAKT/AdpH THPHC-
Topaap (VI Ba V2) uuHr GomKapuin 3awxUpJAapUHu yaaiau. Lly
BaKTda arap xucMa / ma MycOar noTennuas (ysrapyeuaH TOK CH-
HYCOMNACHHVHI MycOaT ApuM TYikuuu) OyJca, Y X0JAxa THPHCTOP
V] unHr Gowkapysuu aaexrtpoaura pesucrop RI Ba awox VDI
OpKaau MycGaT Ky4sanull Gepuaann. [HPHCTOP VI ouusagu Ba
Harpyska A nad Tok yrtanu. Tapmox kyusanumu U/, HuHT KyT-
6u anmamragna tupuctop V2 ounnanu. Hlynnai Kmm6, HArpy3-
Ka ysrapysuan Tox TapMorura yaawanu. Kaaut K Hu y3sranza
GOIKapVBYM 3/JEKTPOJ 3aHXKHUPH y3uiub KOJajid, HATHXKAAA TH=
pHCTOpJap Y/JaHMaiAu Ba Harpyska TapMOKIaH y3ub xyiuaaiu.

Kypub uuguiras cxemalnd THPUCTOPHH yJaNl KaJUT &pAaMHAA
amaJjra OWHPHAYIINra Kapamaciad, Oy THPHCTOPJAH KOHTaKTOp-
HHHC VLA HIIOHYJHUCH SJEKTPOMAarHHT KOHTAKTODHHKHIAH aHua
I0KODH, YYVHKH KaJIUT KOHIAKT/IApH GOIIKApYBYH 3/JeKTPOL/Iap SaH-
JKHDHHU KOMMYTallHaJMalfiad, yJaapra 3ca Harpyska TOKuUAAH OHD
Heya MHJJMOH Maprarauya KH4YukK TokK kesanu. Kaaut §paunaa pe-
JIEEHHT KOHTAKTUAAH (HAmanaHuil MYMKHH. THPHCTODJH KOHTaK-
TOPJAPHH 3JEKTPOH CXeMaaap €pAaMHIa KOHTAKTCH3 KHJAHI MYyM-.

_kuH, Bup $asasu TUPUCTOPAM KOHTAKTODJAAp acoculia yu dasanu
THPUCTOPH KOHTAKTODJAAPHU fApPaTHHI Xe4Y KaHpald KHAHHYHJIHK
TyFAUPMaHAH.

Tupuctopau koHTaktopJaap kabu IIT Ba TK Cepusia¥ THPHUC=
TOPJIM IOPUTITHYNAD XaM HIiab yugkuarad. THPHCTODJH IOPHUTIHU-
Jsapuunr 1T Ba IITK cepusaapu 16 Ba 40 A Toxaapra Ba 380 B
Kyunasumra My/axangadrag 6yau6, acHHXPOH ABHraTeIapHH
man6ara ynab-ysuir yuys xuamart xuaaau. [1TK cepusimarucu. sca
LBUTATENJaPHE ¥Ta IOKJIaHuNIapAaH Ba ()asajapHUHC Y3WJHIIUAAH
XaM XUMOS KHJIafH. '

Tupucropan ¥3rapMac TOK KOHTAKTOPDH Y3rapysyaH TOK THDHC-
TOPJIH KOHTAaKTOpHAAH (apK/ad VYJAapOK MaxOypHii KoMMyTauMa
yseaura sra 6yaumu kepak. UyHku, THDUCTOPHH €nuiui yuys GO~
KapyBYH CHTHaJHHruHA Yuupum xudbos Kuimail, Gajxu THPHCTOP
TOKHHH XaM HOJraya nacaliTHpHul Kepak.

Tupucropan y3srapmac TOK KOHTAaK TODHHUHC NPHHIUIHAA CXe~
macu 12.13- pacmaa kypcatuarad. Tupucrop VI marpyska R Hu
yaatian, tapuctop V2, kounencarop C, pesucrop R/ Ba R2 nap -
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| o ‘ aca tupucrop VI hunr max6ypuit

‘+ ‘ m ” ENuJUINMHY TabMuHAadnu. Pesuc-

“_ﬁ y J topsiap R; Ba R, TupucropJap-

i R HUHT 60IKAaPyB4YH TOKJIAPHHH YeK-

j 1‘ r {>’ ' Jjam y4yH Xwusmar Kumaapd. Har-

. R 41 pPy3KaHW yJam yuyH kuomka SQJ

i: ——— e "]p HHU 60(:1411; Kepax, OyHIa THPHCTOP

’ T s V1 Bunr 6OLIKaPyBYH IAEKTPOLH-~

RI ra Mmyc6ar (katoaura HHCOATaH)

! = Rz noTeHnuan Oepusany Ba y OUMJAA-

; ST o4, Harpyska R opxaim 3aca TOK
f ¥ RN -

: 7 Vi Iy oxu6 yragu. Iy Bagtma KOH-

— 1 I~ neHcatop C 3apsnjana 6ouniainu,

HAaTHXKAAa MAaXOypu#i KOMMyTanus

i 3&HXUPH HUIra Tali€psaana 6opanu.

1 — Harpyskauu TapMOKmaH  y3ul,

R4 Saz ABHM TOK [, HU HoJraua xamai-

' THpHII yuyH KHOnKa SQ2 um 6o-

12.13-pacu. cum Kepak. By BakTaa THpPHCTOP

: V2 ouunazun Ba komaencarop C
HHHT pesucTOp R2 OpKany 3apsiCn3jaHmIM COMIAHAAH. 3apsai-
cusjanuim Toku /, Tox [, ra HucGaraum Kapama-Kapiu AyHaMMmra
sra. Hlyuunr yqu THPHCTOD OpKaIH YTysdd HATHIKAJIOBYU TOK
]0——1 HOJITaua KaMaHranaa Harpyska KR TapMOKAaH Y3uJanu.
Harpysxann xaliTagan Man6ara yJauw ydyH. siHa KHonka SQ/ Hu
focuur Kepax.

125. XHMOAA ANNAPATIJIAPH -

Kyunaunmu 1000 B raua 6yaras sjaexkTp xypuamajapH Ba Tap-

MOKJIaDHHHHT 3aHXHDJADHHH YTa IOKIAHHII B KHCKA TyTallys-
JAaplia aBTOMAaTHK aXpaTHII VUYH CaKJarun4Jjap, aBTomamap, mar-
HUTJAH 0PUTrHdIap Ba pesenapian doiinasaHuiani,
- Cagaaruunap. DJeKTp 3aHKHUDHIA KHCKA TyTalYB éku Yra.
IOKJIaHuLI 103ara kesrasjia yHu aBTOMAaTig papumaa Oup Mapra
Y3WIN VY9yH XM3MaT KMJalurap annapar caxJjarud ne6 arajand.
3aHXUDHH CaKJaruy BOCHTacula Y3HIU 3pysdan KyHMauu#r 3pH-
my Tygaian amajdra owand. by spysuan xyfima Y3unan myxoda-
" 3a/1aHAéTraH 3aHKHUDHUHT TOKH OKuO yTranaa xusub apuiian. Ipys-
YaH KYHMaHM KY/Ana aaMamTHpHW MyMKHH. KOHCTPYKLIHMSCHHHMHT
COALAJUrM Ba ap30HJuru cababau 3pyBYdH CagJIarHglap CaHoar
BJIEKTD KYDHJMAJapua, 3JeKTD TaPMOK/AADHAE, IEKTD CTaHLUS
Ba NOJCTABUHAAAD/A, PALHOTEXHMKA KypuJMaJapHia xamaa Typ-
Mymiia my KyHJI4pia XaM KeHr KyJananuaanu. -CagJardd/japHHHC
KOHCTPYKHUACH TYp/Hua 6yin6, MuanuMamMmepiad TO MUHFAa0 am-
mepraya Tokjapra MyJokaananapu. Xauma cagjarud/ap acoCuh
- BAEMEHTJAP (COc, IPY6LAH KJina, Koumarm Ba i cYROupysLu
gypusrma &xu € cynoupysun myxumiar ndopar Gyaanu,
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12.14- pacwm.

tIpo6kanu caxnarwmap 250 B raua xyuaanum Ba 60 A raua
TOKKAa MYJixannab uwnab yuxapusany. [1pobxanu cakaarny (12.14-
pacm) acoc 6 mam Ba yHra Oypab MaxKam/aawaiuraH peabéann
npobxa & naum nbopar. IlpoGka YWHHMLAH scajalli Ba MKKUTA Me-
Ta/Ul KOHTaKTJAap Ou/aH TabMHH/IAHAZH. YJap opacura 3pysuas
cuM 4 nafBanpsasaid, Kupum cumu / Ky3raimaC KOHTAaKT 3 ra
yJaaHraH. By XKOHTaKkT ajamamiiuyBuu ppoOka & 1a KOAJAWras
3pyBuaH KyiiMa 4 (MabayMm OUp HOMHHAN TOK YUYH MYJXKaAIaH-
TaH) OpkajaHu mpobka & HUHr 6ypamMa KOHTAKT Ba HHKHUl cuMu 2
yJ/laHraH NaTpOH OpKaad €nuK 3adXKUP XOCHJ KuiuHaAH. TOK HO-
MUHAT Ku#MaToaH opTH6 Kerranza gyifima 4 spub, 3aH>xnp y3u-
Jajzu.

[P Ba HIIP typnaru Hafivaau caxaaruunsap (12.15- paCM)-
Bysnait cagsaruy ra3 xocusa kuaysuu ¢ubpanu Hafiva 7 nasn u6o-
paT 6yau6, YHUHT HUATA aHWK TOK KyuHra MYJIK4aAlaHTaH PYXAn
apyBuaH Kyhma.2 moﬁ.uammpn.nraﬂ {12.16-pacwMm, 6). K¥fima apu-
raLja yHUHT TOPafiraw XoHjapuna Oup HEUTa KeTMa-KeT YJAanran
&inap xocua 6Yaub, yJAapHUHT TabCupuia Gubpany Hafiua HUKH

- I03aCHHUHT alipuM KHUCMJaapH napuajasald Ba KaTTa MUKIOPAA ras
axparand. Dydna Hafiua muyuza xocua 6yjrad moKopu oOocuMm €i-
HUKT Te3 CyHUIuura umkod Gepanu. [1P cakreruunapuuur naTpou-
aanu 15, 60, 100, 200, 350, 600 A somuuan Toxkaapra Mymxan-
aavazu (12.15- pacm, a). Tyanupruuan HIIP rypnaru énug cage
JarupyJjapia 3pyBuaH Kyiimaaap ksapi Kymu Guaad TYALUPHALIH
Ba Kaswapaab (kanafinab) suuy OGepxkuUTWAraH vYHHHA Haluanapra
skofaamran (12.15- pacum, 6). By cagnaarnuaap xyjga KaTTa y3uin
KobuausTara sra 6yaub, yaapia TOK TOBYHICH3 Ba - aJaHracus
ysunanu. Maskyp cakJaruujlapHuHrC aCOCHH TEXHUK napaMerp/a-

pu HoMuHaa Kyuaasum (U,,) Ba HoMunax TOK (/) XuCOo6aa-
Ha M, :
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12.15- pacu.

Spysuad KYAMAHHHT Y30K BAKT 3puUMACHay HWHINAIUMHY Tab-
MHUHJIAAAUTAH TOKHHUHT MaKCHMan KuAMaTH 3pyBuad KydAMaHuur
domunan toku [, ne6 atananu. Kyhimanam yraguram TOK [,
HUHT KuAMaTH KyiiMa yuyH MYJKaaJaHrad TOKHUHT HOMHHAJ KHi-

MaTd IK_ son T8 HHCOATaH KaHua Karta Oyaca, KYHAMaHHHT 3pHIL

BaKTH, AHHH XHMOS KUJIMHAETTaH SaHXHDHUHT y3UJHII BAKTH myx{-
493 K4UMK OyJaanu.

12.16- pacmaa spquaH KYAMaNapHHHT XapakTepucTHKacu [£=—
‘o = ([l wo)| ~xeaTupumaram. Ipysuan Kyhima
PA CaK/IArMYHWHT ~ aCOCHA  3/IeMEHTH 6yaubd, Muc,
pyXx, KypromuH éKM KyMyunaay & Ta#épaananu.
Pyx Ba KypFOMMHHHHT 2puII TeMOepaTypacH HHC-
@ , 6atadH kuuuk (Ternmmanva 419 Ba 327°C), coauui-
BN R THPMA KapIIUAUKJADU 3Ca Karra GYJirany yuyH yJaap-

: JaH sicajraH 3pyBYaH KYHAMaHHHI KYHIAJ3HT KECHMH

: KaTTapox 6ysanu. bynnaf xViimanapsu caJaruuaape-
: Ja  TYAAMPrUYNIAPCH3 HINJATHII MyMKHH. Pyx Ba
P \ Kyproumunian acairal KyfiMaawm cagaaruuiap S"Tva
\ IOKJAHUIIAA KYnpox BagT wumJafi osaau. Mwuc Ba
© KYMYMHHHT COJHMIITHPMa Kapwuiaurp wuucOaTaH Ku-

4 . umk Oyau6, ynapjlan sicaqrad Ky#MaHuHT KYHIaJaur

I ‘ KeCHMH KaTTa 3mac, 6y yJapHUHT
N T . Te3  Hma0 KeTUINHHH TabMHH-
N : nainm. Bynaah  xyamanap Kyi-
, ; MaHHHT XaXKMHHM KHUpPAUTHPULI
g \Mjm_ MYXHM axaMusitra ara GyJarad TYJI-

2 4.6 8 10 17 1 OUPrU4id  cagjaaruyjaapia KyJa-
_ Janugagn.  Hmaarum Kapaé-
- 12-16- pacm. HHAA OKCUA/IAHUIHHH Kamai-

//{.HDM
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THPMII Y4YH, OAATAA, CHPTUra KaJafl CYBH ODHTHATAH MHUC KV~
Maaap xyaaasmaanu. Kymym oxcupianmaiiiy, WyHHHT YYYH yaap-
HHUHT XapaKTepuCTHKaJapu O6apkapopiup. JlekuH HapXH KHMMAT
OyJATauJuryd yuyH yJap sapyp XoJaJapaaruHa KyJanaHujal,

AfipuM HCTEBMOJYMIAPHM (MacanaH, ABHCATEJJADHH) XHMO®
KHJAYBUM K¥fiMa Ba cagJaruujapHy TaHJalINg HKKHTA MIAPTra pHOst
KHJIMII Kepak: ,

1) yaapnadg ysox BakT JaBOMHAa HOPMaJ TOK (WM TOKH [y}
Yrraniaa Kyimanaap spuMacyiuru, AbHH / >1

K, HOM ieiigd .

_ 2y gyfimanap XUMOs KHJIMHAETraH JBUTATEJNJAPDHUHI KHUCKS

Myazarad (uira TYIMYpUIl) TOKHra YHAAMJAM OYJuIiM, dBHB
Tu 1

IK. HOM } (1,5 255)'

Orup WIapOMTHA MIra TYWHPHJIAAUTAaH 3JEKTp KOPUTMaJapia
1,5--2 xoapduunent, enrma - mapouria sca 2,5 kxoapduunuent
OJJHHA IH.

Pene. Xo3upre 3aMOH MYpakkab 3JeKTp CUCTeMaJapHia XaM-
[a 3JeKTp MallWHAJap Ba annapaTsiap aBTOMaTHkacula TaKOMHJI-
Jamiral Ba MYCTaxkaM KypuJamajap — peJejap Kyn HIIJATHIANH.
Yaapna xupuir (GOLIKApHII) KAarTaJulTH Y3rapranfia 4MKUIN Kar-
TaJAurd LapxoJ yarapaiy, HATHXKALA YMKUII KOHTAaKTJapH € yJa-
Haau (6omKapuaaéTran 3aHxupAa TOK Nafao 6yaamu), €k ysu-
Jaj. : , o

Bomkapum annaparaapu OuJaH OHPraiukia MIUJABAWral XHe-
MOsi pesieJJapHHHHETI BasHuacu Oysuaumira oaub KeayBuW HII pe-
MUMIApPULA 3JIEKTD CHCTEMAJIapHH, ABUraTe IapHH Ba OOMIKA 3NEKTP
Kypu/aMaJapHu Oy3HJHMINAAH cagjamaup. Kabya xuaum 3/eMeHT-
JADMHHMHT MILJIAIl TPHHLMOETA Kypa peaneanap: 3JAEKTPOMArHHT,
HHAYKHUHOH, KYTOJAaHYBUM, MATHHTOIJEKTPHK, MEKTPOAUHAMUK B2
3JE€KTPOH TypJaapra 6yausanu. Kupum napametpsapura Kapa6 pe-
Jejap: TOK PeJeCH, KyuJaHHIl PeJecH, HCCHKJNK pejecd Ba Gom-
Ka TypJaapra Oyaunanu.

Afipum XoJ/uapia O6utTa peJe €pnampza Gup-O6upura OOFJHNK
6yJmaran Gup HeuTa 3aHXMDJapHH OGomxapum Kepax Oyaanu.
Byuna opanuk pejesap uiuJaTunaid. PeJeHMHr wuumra TyMRI
Baxtu 0,05 — 0,25 c.

DNeKxTPOMATHUTJAHN peJeJsap Kynpox rapxairan Gy-
K6, ysap 60WKApUIl 4yJFAMHAArd TOK (Ky4JaHWI) Y3rapuiuu-
AaH T4BCHpJAHAAX. ABTOMAaTMKaZa XKyJda Kyo WIIJaTHAALuIaK
3J€KTPOMArHUT/IN PeJeHHUHr coxna xypunumu 12.17- pacmaa Tac-
BHpJAHraH. ¥ Ky3ranyBuan saxopb /, ¥8aK 2, 3/€KTPOMATHHT UYJi-
FaMH 3, MArgUT YTKasrud 5, KalTapyBuu NpyxKuHa £, HOPpMAJ OUHK
KOHTaKT/ap 6 Ba MarHUTCH3 y3akya 7/ HaH u6opaTt. IDJAeKTpomar-
HUT uyJFaMHIaH ysrapmac €Ku y3rapyBuyaH TOK yTraiia sKOpHR
TOPTYBUM SJEKTPOMArHHT Ky4 BYXYAra kenaau. By BaxTaa xaf-
TApyBYM MPYKHHA TeCKapH TAbCHP KYpPCaTyBUH MOMEHT XOCHJA KH-
aanu. KysralyBuaH KOHTAKT sCCH KOHTaKT npyxHuHa & OpKan
AKOpra MaxKam/aHrai. JAeKTPOMAarHuUT 4yAfamu OCOLIKapHII 3aH-
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12.17- pacu.

WUPHHUHT GUD KUCMU 6leca, KOHTaKTA3D 3Ca HUXPOUM 3AHKHUD-
€HUHT GUp KUCMHIHD.
DJ/eKTPOMArHUT YYAFaMHAaH TOK OKuO YTramaa Maruur Mad-
JOHU BYXYAra Kenaid. MalilOHHUHT MarHHT OKMMH y3aK, MarHMT
YTKasrHy XaMAd AKOPb OPKaJM TyTalalAW Ba sIKOPHM ¥3aKKa TOp-
Taiu. By Bakria ¥3akka MaxkamJaHraH gYs3FanyBuaH KOHTaKT
B KYy3raamac KoOHTaktra yhaamaau. Harmxkama wunxpouu 3anxupga
-KOHTAKT/Ap yJA4HAJH Ba WXPOUH MeXaHuW3M uiura tymand. Kou-
TAKT npyxuHa & GOCUM XOCHJ KuaAMO, KOHTAKTAAp 6 HUHT UILOHY~-
AU YAaHHUIMHE TABMHUHJAAL YUYYH XU3MAT KHJAald., DJeKTPOMArduT
- - qyJFaMHAA KYYJaHHW EKH TOK Y3WICAHAA DENEHUHr AKOopu Kald-.
TapyBuu npyxusa 4 TabCHPHAA HOpMaJ (1aCTIA0KH) XOJaTra Kafi-
Talu Ba KOHTAKTAAD 6 axpanany. SIKOPHMHT 1acT TOMOHHAArH
) MAarHuTCHs ¥3ak4a / 49yAraMAard TOK Y3HJATaHAa AKODHUHI ¥3aK-
- JIaH OCOH QXPaJHIIMHH TAbMUHJANI YYyH XH3MAT Kkusaaiu. DyHpa
KOAAUK MATHETU3M TABCHPU KEeCKUH Kamasiiu. Pejenap Ty3uau-
mMra Kapa6é Oup HeyTa yJaaHYBUM BA y3WJAYBYHM KOHTAakT/Aapra sra
6Yaumy MyMKHH.
Kypu6 uuguaran aJeKTPOMarHUT peJeHH opanmq pene, 6ab3u
X0Jaa KydJaHuul pesecu A€6 IOpUTHJIAALH. y MaKCHMaJ Ba MHHH-
MaJ Ky4JaHull peJgeaapura OyauHaiu.
MakcuMax KydaaHuuwl penecd IMYHAAA DOCTJA4HALWKH, arap
KY4/i8HUIY HOMKHAJ, sibHU Oearunanran guiiMatinan owud kerca, y
6uian GorauK uyAFaM TOKd xaM owand, Hatmxaga maruur ogu-
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MH omu6, AKOpPHM ¥3aKKa TOpTa-

- 4. ByHaa pesesuHr HOpMal émuy
KOHTaKTJapy ysuaub, XuMOs KH-
JUHAETraH  3JEKTP  KYPHJAMaHu
y34illra aproMmaruk xoJquna ax6éopor 7
6epanu. :

MpruMan  KyuaaHuil peJtecu-
HUHI HODMAaJ énuK KOHTAKTH HO-
MHHAA KVUJaHUMIAE OuMK OVaanxu,
Arap Kyusasuin Gearu/adrat .
KUfiMaTAaH KaMmaiica, peJe uyJra- ’ L
MHIArH TOK BAa MAarHUT OKHMH :
xaMasnu. by Oxum sSKOpHM ToOp-

Tu6 TypoJamafian. Hartuxana saxope 12.18- pacm.

V3akjaH y30KJaliaalu Ba HOpMan

&nuK KOHTAaKT yJaHuO, XHUMOA KUJAHHAZETraH 3SJACKTDP KYPHUJAMAHH
y3umra axoopoT 6epanu. ' o

OpasuK pene HOMHMHAJ KY4/JAHHLIAA HINJIAAAH. Y HHHI KOHTAKT-
Japu OUp Heua aMmep TOK Kyuura MY/XKaJnaHajH.

MaxcuMas TOK peJsiecH 3JeKTp JBHraTe napHu Ba 6OKA 9JeKTP
KypuiMaJapEd KHCKa TyTallyB TOKJapHAAH XMMOf KHJHII YYyH
xusmar guaanu (12.18- pacm). Pesnenunr uyaramu [/ Xumos/aama-
&rtran sawxup OWIAH KeTMa-KeT yJaHanM, LIYHHHT YYYH YHAAQH
aneKTp ABuratesb €KW GOWKA KYPHAMAHMHI HII TOKH OKHO ¥Ta-
nu. Pese uyJrFaMUHMHT KapUIKWJKMH KHUMK OYJHLIM YuyH, Y AYFOH
CHMAAH KaM ypaMJjH Kujau6 dcananu. Toxk XOCHA KHJAT@H MarHuT
OKMM ¥3aKk 7, MarHuT YTka3ru4 6 Ba skOpp 4 OyHuua TyTawanwu.
Pene uyaraMuaaH HOMUHAJA TOKAAH MKKU-YY MapTa KaTTad TOK yT-
raiaa, aved | =(2+3)/ , Ba ByxyAra KearaH 3/MeKTPOMATHHT
kyd £,=[W npyxuna 5 HMMHr KaAWIIKOKJUK KY4YH £, Iad Ku-
yuk Gysazu. By BaKTAa AKOpb ¥3akka TOPTUAMAfiAH, HaTHKaAa
KOHTAaKT J yJ/aHraH, KOHTaKT 2 3ca yJaHMarad xoJjna Gy.ianu.

Arap a7eKTP 3aHXMPHIA KMCKA TYTawWlyB COXMpP OYaca, 3aHKHUD
TOKY HOMHHA/N KMHEMATAaH GUp Heua wmapTa karra Oyaanu: By
BAKTAA BYXVAra KEJraH SJAEKTPOMArHuT KyY XaAlaH TallKapu
KaTTa OYJAraH/urd YU4yH NDPYXKHEA & HHMHT KApDIIMJHK KYUHHH eH-
rub, Axopb 4 HU ¥sak 7 ra Topraad. ByHma xourakT 3 ysuaanm,
KOHTaKT 2 3ca yjauanu. Pesenunr 3 KOHTAKTH KOHTAKTOP @&KH
6oumlKka ampmapaTHUHT OGolukapum samxupura yaauwrad. Ilyawmsr
YV4YH KOHTaKT 3 HHHI y3HJHUIUH KOHTAKTOp €k "OOmKa amnapar
€paaMuja 31eKTp ABHraTesHH €ky OOLIKA SJEKTP KYPHJ/AMAHH BJEKTP
maubaugan ysand.

MakcuMan TOK peJIeCHHHHr HDLIa6 KeTHI TOKMHH NpYXHHA 5
HH TapaHrJjam 6ujaH pocraam MyMxuH. OpaTaa, umaab Kerum
ToKH [, = (2--3)/ , opanurmia TanraHanu. Uy/FamMia KarTa TOK-

HOM
HHUHT naifo Gy MmMAAH KOHTAaKT & HUHT Y3WJIHUINraua KeTraH
BaKkT 0,056 — 0,30 ¢ 69aub, pedeHusr uwaab xemuw gaxm: ne6
atanagu. ToXKHMHD KMAMATH Kanua karra OyJca, Hmjab KeTui

20—2920 : 300
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12,19~ pacwm.

BaKTH UyHua Kuuuk Oynanu. Pese mmiaranian Ba KOHTaKT oOp-

Kaqu pnpuratesis Man6ajiaH y3WATAHIAH KefHH peJela MAaTHUT

OKUMHN 6GVaMailiu Ba fH(Opb NPYyXHHA-TABCUPU OCTHAA NACTI40Ku
xo.naTra KaiTany.

' Arap IOKOpHJarH peseJiap Y3rapypuan TOKAA HILNATUA2AUTAH

6yca, yJapHHHT §3arura, XyALX MArEMTAM WIOTa TYUIMPrHYLari
kal¥, KHCKA TYTAIUTHPUJTAH YyJraM XKOHJAIITHPHJAMINA Kepak,

BaKT peJsecwH aBTOMaTuk OOmMKapuil cUCTeMajapuia anna-
PaTJ4DHH MABAYM KeTMa-KeTJHK[A Ba MabjayM BaKT OpaJHFULa
HUVIAIIWHEY TabMUHJAIN BA Xafaiall BAa¥THHH 103ara KeJTHPHUI
VUyH Xu3MaT Kuaanu. Bagt pesecu umJamu Ba TY3HJAMIINIA KY-
pa 3JeKTPOMArHUTJH, 3K TPOHIIH, NHeBMaTHK Ba 6omxa TypJap-
- ra OyauHanu.

Kyfiuga 12.19- pacuna kypcatuiaran siexTpOMarHUTAH BakT pe-
JECHHYHT TYSHAWIUM BAa HULIAUIMEM Kypub wugamMus. Penenunr
yyaramu / ysrapMac TOK TApMOFHra yJadranna §3akha MarHar
OKMM @ BYXKYAra KeJaiu Ba YHHHI TabCHPHUIA AKODbL 2 JAapXoJa
¥sax & ra topTuaanu. Bynna konrtakriiap 4 yJaHalW Ba KOHTAKT-
Jap 5 sca ysuaapu. Arap uyaram / HH y3rapmac TOK MaHGaunau
ysuJaca peselad xasjJjam Bakry Oomvianaid. ByH#a uysaraMia TOK
HOJIra TeHr OYJanu Ba MarHuT OKuM Q MarHuT yTKasrauia kaMas
Gomaafiny. Maskyp MarHut OKHUMH KWCKA TyTAaWTHPHATaH VYpam
(éxu muc ruas3a) 7 na ysunaykuusa 3IOK um xocun xuaamu. By
IIOK TabCupu oCTHIA KHCKA TyTalTHPWAras YpaMaaH TOK OKub
yramu Ba y MarHUT OKMM @, HHM BYXyAra KeaAtHpazd. By oxum
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JleHu Kounacura MyBOMHK MArHuT™ YTKasrHylary MarHAT OKHMH=
HUHT KUAMATHHH Y3rapTUpMAacAuKKa MHTHJIaRU. AMMO KHCKA TY=-
TAWITHPHACay VpaMaaru KysBaT uCpodu Ttydafijiy MarHUT OKHMH
CeKnH-acTa Kamas 6owaaiizy Ba y XOCHI KUATAH DJACKTPOMArHuT
Ky4Y NPYyXHBa 6 HUHI KyYMAAH KWYHK GYAraHna peJseHHHT SKOpH
y3akiaau ysoxaamaiad. DyHaa KOHTakT/Iap 4 y3ujald, KOHTAKTJIap
5 aca yJaaHanu.

[Uyunpaét xuaub, pese uyJ/JFaMHHM Y3raH BaKTIaH 60lun1a6, KOH-
TAKT/JIapHUHI KaiTa y/aaHHmM OUPAAHHMTa »Mac, 6alku MabiAyM
BaKTAaH KefliH coaup 6yamMoKna. By BakT xasgazaw saxmu ne6
arananu. Ymody TypAard peaefa Xas/Jall BAKTH CEKYHIHUHT YaH-
munal To 5b—12 cexysarada OYAHIIA MYMKHH. Xasa/1all BaKTHHH
npyxnHa 6 HUHT TAPAHIVIUTHHE Y3rapTUPHUI OH/IaH POCT/IALI MyM=-
kuH. DYHHHT yuyH raiika & pan QofiianaHuiany.

2aexTpoH pesena y3rapMmac kyusanum U ga KOHIAEHCa-
Top C HUHT Pe3uCTOp R OpKaiu 3apaANaHuIIM Xaaa/am BaKTHHU
syxyara xearupagu (12.20- pacm). Hacria6 tuparpod (Tup) éH-
Maia4, YYHKH YHUHT TYp KyuJdaHuimd OyJamaranja amojura  Ge-
PUJraH Ky4/JaHuII TUPATOPOHHHHI HMULJAUIM Y4yH eTapad 3Mmac.
3apaanaHajdrad KOHACHCATOPHHHI KYUNAHUIIH THPATPOHHUHT TP
Ky4/JaHuUIUra TeHT JUp. '

KonpgencaTopuusr sapsinaHuiig kanut K yJaHran Jaxsajna
. Gournananu. KongeHncarop cekmH-acta sapsajilaHa Gomuaiid Ba
YHUHT KYYJIAHHIIN THPATPOHHHHI MWIId TYMIHPYBYM TYD KYUJAAHH-
Y KMAMATHrAa eTMaryypya kynasad. Kosmencarop xyuYJaHWIUH TYD
KYYJaHHIIMHHHT MMra Tymupum KuidMara U, | raetrawna (U, =
= U, .= U,) 14paTpoH OumAamy Ba TUPATPOHHHHT AHOJWUra Y/AaH=
rag peje £ 4yJjraMuia TOK maiao 6ysanu. Hatuxaga pene wuir-
ra Tywand Ba kaauT K/ 6OmKapyB 3aHXKHDHHH yAaBAM Ba KaJAUT
K2 wmu yna6, KOHZGHCATODHH 3apsiacH3aaiinu. THpATpOH oumJran-
Had KefiuH TYp y3unuur Gomkapuwl Basudacunu AyKoranu. Kow-
JEeHCATOPHHUHT 33PAJCH3IAHUINN BAaKT pejeCHHH KafATajaH Hulaiie
ra Tapépaannd.

Ulyngai guaub. peJieHUHr Xasajawl BakTu 3aPAnJaHA&TraH
KOHACHCATOP KYYJAHHUIMHUHT OLUHiIN Te3JUTH OUJAaH aHUKJAAHAIH.
By Tesauk KOHIeHCATOp 3apAIJAHHII KOHTYPHHHHT NOHMMUKHA BAaKTH

o, - i -
l P ' {
r . { //( 7
7
Kz Tup
o= {
12.20- pacm.
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-:-=RC ra 6owmzq Baxr t-—RC JaBOMHIA KOHJEHCATOP Kyduaa-
Huwy geapau U ra tenr 6¥aanm.

Tuparpon Toku anya xarra 1—100 A 6yarann yuyH aHoZ 3aH-
XKHpHra pese aMac, 6aJKH KaTTa KYBBaT/JHd TeXHOJIOTHK XaPaCHHH
GOHIKapYBYHM anmapar, MacajaH, ysrapMmac TOK JABHraTe ]uHH yJall
MyMKuH. By 3ca KOHTAKTCH3 THPaTpOHJH pe.neﬂmxr acocuit apzan-
JUTHAKD.

®OTOpENEHUHT KHDHII 3J1eMEeHTH ‘(DOTOIEKTPOH acGo6ra
Tymagétran éPYyFAMK OKMUMHHHUHT ¥3TapHIid TabCHPUAA HILJAAM 1M,
®doroanekTpor acbobaapra poropesucropadap, (oroxuonsap, ¢o-
TOTPAH3UCTOPJIAD, (POTOTHPHCTOPJAP, FIEKTPOHIM Ba HOHJAH (oTo-
SJEMEHTIAD KHDAIH. @doTopesucTop TY3HJHINH BA HIIJATHAHIIATA
Kypa QOTO3JEKTPOH ac606sap HUMAA SHI OAAMACH XHCOOJaHaAH.

CI)oropesucrome Goropesiesnap yii-py3rop 3JeKTp annapatsa-
puna, xyua uvpoxaapuHH EKUG-YuupuIuga Ba OOIIKa COXaJjapaa-
TH TEXHOJOTMK KapaéHJapHu daBTOMAaTIAMITHPUMIAA HINJATHAALH.
®dotopesie (POTOPE3HCTOPHUHT TypHra Ba OOMKApHAAETTaH  XKapa-
~ €HHMHT Xycycusitapura xapa6 xyuafitupruucus (12.21-pacu, a)

xamaa 6utra Kyuadtupruuan (12.21- pacm, 6) €xu GMp neuTa Ky-
yafiTHpruyJan OYJIHINH MYMKHH. v
®oTope3uCTOp Y3u OOMIKAPANUraH KYpHJAMAa Ba 3JACKTP 3Hep-
rusicy ManGau Ou/jad KeTMma-keT yaaHazu (12.21-pacm, a). Epu-
TRAMAra - (POTOPESHUCTOPHHHI' KaPDUMJMIH KaTTa OYJrasJuru yuyH

o Kupuw T gy
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12.21- pacu,
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9JIEKTP 3HEPrusicu Man6au TabCHpuAa (QOTOPE3UCTOPJH 3aHKUDAA
TOK XKyaa KuUuK Oynanu. Arap ¢otopesucrop éputuica, yHHHT Kap-
DIMJMTH [apX0J KaMasiiy, HATHXaAa 3aHXHpPJ1a TOK Kynasid Ba pe-
Je ywira Tymaad PeJeHMHr KOHTAKTH HXPOUM MEeXaHWU3MHHU yJafi-
au. Kynrupa xoJ/uapAa (OTOPEsSHCTOD TOKUAAH TYFPHAAH-TYEDH
HKPOUYH MEXaHUSMHH HMIITa TYMHDUII Y4YH Qoilfatanuil MyMKHH.
dotope3ucropin Ba OUTTa TPaH3UCTODAM Kyualitupruuun Oya-
ran (OTO?/JEKTPOH peseHHHr cxemacu 12.21-pacm, 60 na Kypca-
Tuarad, POTOPE3UCTOP EpuTuaMaranaa TpaHsucrop 7 HHHr 0a3sa
Ba dMUTTEp NMOTEHHMAAJIADH KOAJEKTOp MaHGaura yJaHras Kyd-
nauuw 6yaruunap R/R2 Ba R3R4 Gunan Gearnaananu. By 6ya-
rHYNap KapIUJAHKJIAPHHUHT KUBMardapd mydaafl TaHJAAHTAHKH,
arap GOTOpPE3HCTOp EpUTHAMArad 6yaca, TPaH3UCTOP Oa3aCHBUHI
NoreHUUadl YMUTTEp NOTEHUMAJIura HucOaran MycOarpox Oyaand.
Bynaa TpaH3ucTop €nuK OyJaans. Arap @OTOPesuCTop EPHUTHICE,
YHHHT Kapuiuaury OMpAaHura Kamalu6 keTand, nartvxana 0asa
NOTeHHHaAd SMUTTep NOTeHuuaawra nucOaran mandui 6yJaann pa
TPAHBHCTOP OUUNAAU. TPAH3UCTOPHUHT KOJIEKTOP 3aHXKUPUra yaaH-
raH JeKTDOMATHUT pE€Je HIra TYWajiu Ba Y3UHUHT KOHTAKTJIapH-
HU yJa0, Ky3aTHJAAEIraH €PyrJMK OKUMHHUHT KHAMATH MabiyM
MHKJODPTa eTTaHJAHI'U TYFpucuaa ax6opoT Gepafu €Ky wy EpYyFIUK
OKHMWra TEFHIUJH 3aHXHUPHU Oomkapand, Ymby ¢OTO3NEKTPOH
pesefaH KY4aHHHT 3JEKTD YHPOKJIADWHHU KYHHHHT EDYFJIHIH Mab-
JyM KUAMATra 3DHINTAHAA aBTOMATHK XO0J4a YuupHIml  €Kd €KuLi-
na doigasaHdIl MyMKHH. By Xosna oTO3/1eKTpOH peieHuHr KOoJ-
JEKTOp 38HXKHPHIA BAKT PeJeCH yaaHamd. Baxt penecu 6yiran
(HOTOPe3nCTOP KeYaCH KHUCKa MYAAaTAu €PUTHATAHAA (YaKMOK Nai-
THAA) KY4ya YMPOKJAapH YYMIUMHHUI OJAMHM oJanu. Dy peJsenard
6yaruunap RIR2 Ba RSR4 HUHr KapmUIUK/JApDHHH Y3rapTHPHUO,
doTopesucTop EPHTHAMAETAHId SMHUTTEP NOTEHuUaNHRK 62433 NOTEH=
nuanura Hucbaran MycOaTpoOK KWJHII OpKalu TPAH3HCTODHUHI
OUMJIMIINIa SPULIKIN BaA Iy OuJaH KY4a YHPOKJAAPHMHH EKHLI Xam
MYMKHH. '

FTepkOHJAHM peJesap 3JeKTP aBTOMATHKAAA XKYIA KYN HIll-
JaTHAMOKAA. ¥A3ap 2J€KTPOMAarHuT peJenan O0MWKapHIaAuTaH Mar-
HHUTJW KOHTAKTJapra 3ra 3KAHAUrH Ousianruda @Gapx KHJaiH
(12.22- pacm). XaBocu cypub oaMHTaH muma 6ajnoH 4 ra HHepT
ras TYJAIHPWIraH Ba (eppOMACHUT MATepHaAmaH sCAJTraH KOHTAKT-
~aap I xaBmapJaaHrad., Baajod atpodura Gowgapuin uysaramu 2
xofaamtupuarad. Penenu y3rapmac Tox Man6Gaura yJjaramna oot-
Kapum uyJF&MUAAH y3rapMac TOK OKu6 yTuO, MATHUT MaiAOHH 3
HM XOocuJ Kunajgu. Dy maruut MafifoHu QeppoMarHuT/IM KOHTaKT-
aap / HM MarvATAanH, HaTHXana yJaap Oup-Cupura TOPTW/AAAU
Ba OOLIKapHUIl 3aHXUDUHU YJjaHdH.

Ardp 6omKapum 4yJFaMH YPHUAA y3rapMac MarHWUT WILJATHA-
ca, TePKOHJAH peJieflaH TYDPJH ,CHDJR® KaJAHT Ba HXKPOUH MeXa-
HusMmaap cudatuaa ¢oiAasiaHull MYMKHH. DYHHUHT Y4YH IrepKOH-
Ju peJera y3rapMac MarHuT AKHHJASINTHPMACE, YHMHT OOIKapuil
3aHXUPU YJaHaAHM (MacastaH, YHHUHT KHPWII 3MIMTH OUMJAAH).
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12.22- pacm.

Hccugnuk pesecu 'SHEKTP JBHraTeJJapHu Ba - GOIIKA
9JIEKTP KyPHJ/IMAJ4pHH y30K BaxT nasoM atagural, 10— 209% Ju
yra IOKIaHMIIAAH XHMOSJAII YYYH XU3MAT KUA4LH.

Mceuxank pesreéCuHUHT COARAJAITHPHAraH Ty3uaumu 12.23-
pacMaa xeatupuirad. Pene XuMmMoananyBuM ABuraTtesb €xu GOMKA
3NEKTP KYpHJIMA 3aHXKUPH OH/NAH KeTMa-KeT yJaHras KHU3LAWDHUII
anemeHTd / nam ubopar. Kusnupuul sjeMeHTHHUHT wdura OuMe-
TaAJ ]aCTHHKA 2 woRjamTupuarad. ¥ UMsHKJAHM KEHTalum Ko-
abduunents Typauya GyaraH MKKHTa - MeTaJJ IJIaCTHHKaJapLaH
nbopar 6y/au6, yJapHHHT OMp TOMOHJIAru y4Japu ¥s3apo Kaslnap-
JIAHTaH, HKKHHYK YYJapH 3Ca acocra Kysraamac Kuaub Maxkam-
saaurad. Knspupum ssemenTHRaH axpanu® 4YHKaETraH MCCHKAUK
TabCHpUAa GHMETS/N NJAACTHHKA KUSniAu. VICTebMOJAYHMHHHT TOKH
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¥3UHUHT HOMHHAJ KUAMATHAAH MabJIyM Mukpopra, macaaan 20%
ra omrranna GUMeTaN] NJAACTHHKA KYNpOK KH3H6, MABJIYM MUK-
nopra Oykuaaly Ba puuar 4 HH Ky#u6 wo6opanu. Ilpyxuna 3
HHUHI TQBCUPH OCTHAA puuar 6ypHJAaAH BAa HCCHKJHUK  PEJCCHHHHT
HOpMaa énuy (yJaHTaH) KOHTAKTAapu & Hu ouand. KowTakt &
MACHWT/AM HIUra TYLHPCUYHUHT OOMKADHIN 3aHXUPHIA YyJa ‘aiu,
IIYHHHT VYYH IODHTTHY UYJFAMMHUHT 38HXKHDH y3uJagH B3 Mar-
HUTAW HOPUTTHUHHHT aCOCHHA XOHTAKTJIapH axXpPasanu, sibHH 3JEeKTP
IBUrateJb éxu OGOMIKA 3JeKTP KYypuJMma 3JeKTD TapMOKHAH Yy3H-
aagu. Mccugaug penecusn JacTaabku x0JaTra KafTapull YYYyH
kHonka 6 naH ¢oinanaauaaiH.

12.6. JEKTP TY3UJIMA BA 3JIEMEHTJIAPHUHT
CXEMAJJA TACBHPJIAHHIIH

AmnaparJapHUHr TYSWJHIIH BA MIIJAMK OuJaH TaHMIUTAHILAH
CYHr ABWraTe/HH MINra TYLWIHMDHII Ba TyxTatdmaa (ofifananuia-
JAMras aBTOMaTHK OOLIKADHIN CXEMAJaPHHHUHT HINALI NPHHIMIHHH
Kypub yukuml MYMKUB. JIeKMH CXeMaHWHI MILJallMHH KYPHO uH-
KHILAZAH OJAMH 3JeKTD MAaluumHanap, annapatiap sa Gomka Oab3u
asexTp Kypuimanapuuar IOCT 2.722 — 68, 2.728 — 74, 2,756 —76
O6yfinua TaCBUDPJAHUIIK GUJAH TAHUIIMOK KE€pak. DHT X¥n uimia-
THJQAMIAH 3JEMEeHTJAaDHHHI CXeMajapaa GeJrunanuily 7- xansaJj-
Ia xeJTHpHJAraH. By xaapajania KeaATHpHiaraH 6apua 3JeMeHTIap
SaHXHUPAA TOK €KY KyuJasuml OYJmarar X0a4 YuYyH KypCaTH/ras.

7-xansaxn

Homn . Bearanauumn_

Potopu Kucka ryTawrtapuaran yu (asann
ACHHXDOH . MaIlMHA

Pazain poTOp UYAFAMH W0JAY3, CTATOD UyJIFa-
My sca yuOypuak mwaxkiMaa yrasran ¢asa poropan
yu (a3aiH acHHXPOH MaliuHa

Poropu k#CKa TYTaMTHPHATER HKKH (asand
ACHHXPOH MauIHHA
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7= sicadsaanunz 0agoMuL

Homu

Bearunanuun

Y4 (aszain cHHXPOH MalIHHA

Mycragua ydroTHINIM Y3rapMac TOK MamuHa-

cH
Kerma-ker y#irotuman y3rapMac  ToOK Mawuna-

cH :
Mapannen yiiroTnuIIN y3rapMac TOK MamHHA-

cH

Apanam yHFOTHLIIM Y3rapMac TOK MaIlHHACH

Bup ¢asamm tpadchopmarop

o
sl
v

!
1

Yu ¢azaan dpeppoMarsuT yzakau tpaHchopma-

,TOp (OMpAaMyM uyAFamMH 10JAY3, HKKMaaMYH 4yJd-
FaMH sca yuOypuax lWIaKidla yJaAaxTaH)

[

L_:&J |
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7- HeadsasHunz 0asoMu

Howun Bearnaannmin

dpuv yTrasruuan ac6obaap:
Anon

Tpausuctop (p-n-p Typharu)
TpansucTop (n-p-n TypAarn)

Tupukcmp
Crabuantpen

pocTiaHMaHANraH )
3aHWHDHH y3MaH poCTiAanaaurad

Kongencarop

' PeppOMarHHT ¥sakaM Epoccem

—
—0_
_El__
—
Pesncrop: s N e
—HbL
L
T

Kounrtakrop, MarmuTian 0puTrHY €KH peje uyd-
FAMH

KyuaaHdi peleCHHHHT YYJIFAMH

Tok peleCHRMHI QYJAFaMH . L 1] 1

KoHrakTop, MarHuT 0pHTruY, KOHTpOJJIepAap- o
FHMHT KOHTaKTAApH: :

ya0B 3

ysysaH : I F I
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7-oicadgasnune dasomu

Homu Bearunanumu

Peae xosrtakTaapu;
ya084H
y3yBuyH,

Y naHHIIZa XasAI0BYHM YJIAHYBYH KOHTAKT

Y3uaumpa xagrnosuy
yJAaHYBYH KOHTAKT

—_—
YIaHHUIAA Xasdagaul BaKTAH Y3YBUH KOHTAKT I Irl ’
i

Yauiumpa xadinam BaKTAH y3yBYUH KOHTAKT

KH nka KoHTaxTiapu:
yA0BuH
y3yBuH

Vijn &xu oXupru yarMuHHHT YIOBYH KOHTAaKTH

: |
ApToMaTHK y3THY (aBTOMAT) NapHHHT KOHTAKT- (\
JTapH: - 3
6up Kyrbmu
y4 Ky16am

!

Kaitra yﬁarulx KOHTAKTAAPH:
éup x¥yTéau
YY KyTéau
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7- scadeannunz Gagomu .

Homu . Bearnaannun

ViccugauK peleCHHHHI KUBAUPHLI SAEMEHTH

Mccukauk peaecHHMHT y3yBUM KOHTAKTH ——lf—

Caxanarny » ——

12.7. 9NEKTP JABHUTATEJJIAPHUHI ABTOMATHK BOWKAPHII
CXEMAJIAPHJIAH HAMYHAJIAP

DaekTp ropuma}m Gomxapnm — 9/EKTD [OPHUTMAaHH HIIra Ty-
TUPHLI, TE3JHIHHH POCTJaIl. TYXTaTHIll, HYHAAUIIKHY Y3rapTHpULL
32 MII PEXHMMHHHM ymJ/aa6 TypHulllaw H6opar. JDJeKTD OPUTMaHH
501IKapuul Kya Ounan, sBTOMAaTHK Ba sPHM aBTOMATHK Tap3ia
SYAULMY MYMKHH. Xosnpm BaKT4a CaHOaT 9JeKTp IOPHTMaJiapH
iCOCaH aBTOMATHK OOLIKaPHIMOKAA.

AsromaTruka cHCTeMaJapuia CxeMmajap HmJIaMaéTrai XoJaaTiaa
racBupJaaHand, ’bHM 6apya pyGHALHMK Ba aBTOMAar/Jap Y3HWJ/ras,
1yJAFamMJap TOKCH3, 3JEKTP MallMHajrap TyXTaram Ba HIn Mexa-
1M3MJapH GowAaKFHY xoaaraa Oyaanu. Cxemanap nNpHHLMANRAT,
MiNAraH Ba MOHTAX KYpuHHIIAA OaxapHUaamu.

[Tpunuunuan cxemazapia xap Gup MamukHa Ba. anmaparjap-
iMHT YyJraMJ/lapH, KOHTaxkTJapu Ba Gomka Kucwmjaapu Oup Koiia
kofilamTHpHaanH. Bynaa ym6y KypH/IMaHHHT HIGJAINHHH Tyly-
{ULUIHKH OCOHJAMTHPYBYH TYTAWITHPYBYM CuUMJApTHHA KYypcaTu-
1a2H.

MonTax cxemajapia 34eKTp XKUXO3JAPHHUHI KORJIAMMILKM Ba
)yJIeMEHT/JIaDHHHT CUMJAp xaMia Kaleajap OHN4H YJAAHHIIH X&KH-
(uft Kypuamana xannaf O¥.aca, myHnaii kypcarunand. Dynzah
'XemaJjapHd TYWYHHO OJHIN KUAMHPOK, AMMO KYPHJAMAaHH HWFUOI-
13, ulUJATHINAA Ba Ty3aTHiLAa yJaaphan (ofnaranuil KyJad.

-ACHHXPOH JBUTraTeJJlapHUHI CXeMajapHiaH HaMyHanaap. Ku-
g Ba ypraua gysBarau (1000 xBr raua), potopu KuMCKa TyTali-
rHPUATaH aCHHXPOH ABHIaTenNap, OXATAA, TYFPUAAH-TYFPH SJAEKTP
“apMOFHra yJab uumra Tywupuaanu. [Buratesnn GOLIKapuin cxe-
4aCH KOMMYTAUMSJIOBUM amnaparra, TYP/au XUMOA Ba OGAOKMPOBKA
{ypnamasapura sra, Kucka TyTaUJTHpHJlI‘aH ACHHXPOH ABUraTe/IHH
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12.24- pacu. :

aBTOMAT, KOHTAKTOP €KM MACHUTJM IQPUTTHY OPKadu -GOMKAPHIL
cxemacu coana GOMmIKapHUIl cXeMacH XUCOGJTaHanM.

Poropn KuCKAa TYTAWITHPHATAH aCHUHXPOH ABMraTe/iHM MAarHuT-
JH I0PUTTHY OPKEJH HUIra TYMIMPHIIHUHI MOHTAaX cxemacu 12.24-
- pacmia xypcatuarad. ¥Ymby ‘cxemaza xap OHp 3JeMEHTAAPHHHT
KOHNAIWKIIN YAADHUHT aCJA XOJHATH XKORAAMIMIMUra MOC KeJaldH.
Cxemana, IYBUHTJIEK, MACHUTIY IGPUTTHUYHUHT Xap OUD JeMeHT-
7iapy _ODACHAAry MexaHHK COF/AHMWIIAD XaM KYPCaTHJraH.

Opurrugny yjaam Ba y3ulHR GOWIKAPUII YuUYH CXeMana HK-
kuTa KHoOUKa (,Mmra Tymmpum® Ba ,TyxtaTum® KHONKajxapH)
6op. Hmra tymupum“ (MT) kHOnkacu HOpMan xosatiga OUHMK
KOHT3KITa 3ra, i'bHH KHOIKa 6oanxMaryHraqa 60mx{apnm 3aHKH-
pH TyTamMarau xoJsna 6yaanu. :

MarHuTAY IODUTFTHY KYHUAArd TapTHOAA HiIXafAu. I/I’I‘ KHOfl-
KaCy YJaHTaHAA 3/JEKTPOMATHHUT FAATATH 7/ WMHI 3aHXHPH HCCHK-
MUK perenapn WP, Ba WP, aaprunr nopmax €mHK KOHTAKTAAPH

& — a“ OpKaAH yAQHALU. DYHAR INEKTPOMATHHT HYJAF3MHAAH TOK
oxuﬁ yTHO, ¥3aKk:8 A4 MAURUT MAHAOHM XOCHJ -KuaamH,. Hatuxka-
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Ja y3ak & ra aKops 9 TOPTHIAAM Ba IOPUTTHY KOHTAKT/IApH /8
5 napuu ysaafinu. bynna konTtakr xynpukua [Z wuopman xofd
04K 6J0K~KOHTAKT /0 Hu yuaafau, y aca ,T“ kHONKacHHY mmjT=
aafigu, aveu VT xHomkacu axpaaran HOpMaJa AacTaabku xoafa
KaATraHAa 3JIEKTPOMArHHUT 3aHkKHPH Oy OJOK-KOHTaKTAap oppH
yJAaHraH xoJaaTtina Kosand. By Bakraa 6/aok-korTakT // y3uslA
Ba y ABMTATEJIHHHT HIUra TYWITaHJAUrH TYFpucHia ax6opor 64i= -
my éxku GUPOPp OOLIKA 3aHKHDHM OJOKMPOBKA KWJMILM MYMKI

Tyxratumn kHonkacu (T) Gocusranza rajartak /7 HUHT 3aHHPH
y3uaanu, HaTHKAAa JEKTPOMArHUT SKOPHH KViub 1bopany Ba
npyxuna /3 Tabcupuia sKODb YHITa TOPTHJaAx. By BakTma f0H-
TakTAap 2 Ba § axpanub, ABUraTe]b 3AHXKUPHHH y3aiu. By wkT-
na 6J0K-KOHTaKT /0 y3uaaamu, /I sca énunanm.

JiBuratesp OGeJruJaHraHfaH OpPTHK TOK OMJaH IOKJauranmAC-
cugauk pesnecu UP, sa UP, nap wmra tymu6, ,a — a“ KoH#KT=
napHy axxpatanu. Bynna xam raatak 7 wuHr Gowxapuin saunsdpu
y3uaub, aCHHXPOH ABUrate/b MaHOAaAdH axpaTuaaln. AcuwPOH
ABuraTtesna €KM YHUHT TAbMHHJAOBUM Kyd 3aHxHpHAa Exu (0Lu-
Kapulll 3aHXHMPHIA KHCKa TYyTallyB coaMp OyJca, Oy BagTinactak-
aarud C HUHr KyidMacH KyiuO, aCUHXPOH JBuraresp Ba JHHHT
3aHXHPH XUMOsiiaHanu, 12.24-pacmpa coama cxema TacBupia@He
rad. Arap 3JeKTp 3aHXHPJAPHHHHT COHHM K¥n 6¥aca, cxems My-
paxkka6aauu6 KeTalH. 3aHXUPAAPHUHT GOIUKAPUIHIUMHU T§MAPOK
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S

pr—

ue,
§ L up
£ FL L7

TacBUpJaml yyyH €Ausrad - cxemalapuau
doiinanannnanu. Byugma#i cxemaNapna
3JIEKTP 3aHXUPHUHHHT Xap 6up v/ eMmed-
TH (QYHKHUOHAN TApTHOXA KONTAIITH-
puaanu. 12.25-pacmaa 12.24- paCMaaru
3AHXHDHHUHT . €HHAraH cxeMacu KeJjru-
puiran. By cxemana afiHm 6Gup anna-
patra teruwau 6apua 3sjeMeHTAAD Gup
Xuinna OeArusiiaHras.

12,25- pac. Canoar -KOpXOHa/lapuja KynrAHa me-
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vs xapaxa'r ﬁynannmuﬂn y:—myxcus ysrapmpnﬁ Ty-
JYUyH yJapHH XapaKaTIaHTHPa&Tran IBurareJJap-
VHaARIMHY ysrapmpnm ABHH CTATOP 4UyJFaMura

A daszanapuuur ysapo YPHHHU AJAMAUITUPHII €TAPAK
JIEKTP [ABHTaTEJHHMHL alMaHHII AYHAJMWWHA Y3rapTh-

- J/eBEpCJOBYH) MATHHUTJIH PEBEpPCHB MINra TYLWIHPruY  HX-
éopeBepan Wiura Ttymupruusapaas ubopar. Yaap  §sapo
K Tap3ana wyHaailh GorjanraHkd, OyHAa ¢axat oOurra Mar-
IOPUTTHY yaaurad 6yJa.onaau. Arap BMKKHTa HOpeBepCHB
HMTJH JIIra TyWHPruujJapiad ¢ofaajsaHujaca. y XOJAa yJap-
 AMHT BA MIIra TYIIHPHUI KHONKAJApHHUHT HOPMAaJX E€nHK KOHTaKT-
Japu OOIIKAapUIl 3aHXXHUPJAAPHHH XaM 3JEKTD, XaM MEXaHMK Tap3-
AA4 axpaTtaiy, sbHu YHrra OOmMKApUII 3aHXKUPH YJAAHTAaHAAQ wan-
ra OOIIKApUIU 3aHXHPH aBTOvATHK Tap3ia MaHb6anaH axpanainu.
Potopu KHCKa TYTaWITHPUJraH aCHHXPOH JABMraTeNHHHr afiaa-
HE #YHasiumuen OGOIUKapuin cxemacu 12.27-pacmMaa xedTHPHJ-
rai. Yu xyroau pySuabuuMk P ynaHrasfas Ke€HHH YHrra Iopru-
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12,4 pacw.
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aum xHomxacu fOY Gocuaca, yd KyT6au MAarHUTAM HIUra TYMUpe
ruusuur YV (Yurra) uyaramu yaawanu. By uwyaraum uanra #ijsan-
TUDPYBYY MACHWT/uM JOPHTIUY BA IOPUU3HUII KHONKACHHHHT HOPMaa
€énuk KoHTaktaapu KY Ba fOY xamla WCCHKAHK peJeJapHHHHT
wxouraktaapuy UP, sa UP, opxaan ynaanagn. DysAa acCuHXpPOH

IBUFaTeJHUHT POTOPH }"/Hrr‘a aiisananu. by Baktna §JHrra wopru-

suw kuonkacu fOY umra tymuprua KY sunr épnamun  GJIOK-
xoHTaKTH KV Gunan yaamanu (LHYHTJIaHaJL[PI)

Tecxapu TOMOHra, fbHU ,HanTa“ afJanTUpUII YUYYH nactaad
TYXTAaTUIl KHONKACH T HH, CYHrpa uanra loprusuiu kHonkacu IO
Hy bocuwm kepak. By BakTaa macTia0 MArHATIAM HIUTA TYLUHPTHY
yyaramu KY ysuaanu, cyHrpa uiura TymupruuHuar K4 dysaramu
yaaHagd. Bynia acHHXPOH ABrratens yJaanran $azaiapHUHT KeT-
Ma-keTJuruHu ysraptup and. (A Ba B ¢asanap ¥3apo ypuH aima-
wanu.) HaTuxana acUHXPOH  JBHIAT@JHMHT DPOTOPH TeCKapH
fiyHanuuna, sbHY -4anra afsana Gowaaiigu. ACHHXPOH JBHTa-
TE/NHM TYXTaTHIl YYYH TYXTaTWID KHONKAacH 7 HH GOCHII KEepaK.
Bynna pactaa6 6omxapys 3aHKMPH MaHOAaLaH a)XpaJlafid B IOPHUT-
THY ROHTAaKTJapy ABUraTesJIHY TABMHHJOBYM MaHOAaJaH axpaTuo
K¥smm.

Mkkana wmra tywmpruy 6apaBapura yaanmaiian. Uynku 6ut-
T4 WIUTA TYWHDPrHYHUHT YJASHHIIM YHUHT HOpMaJa €nuK OJ0K-KOH-
TAKTHHUHT OUMAMIIM HATHIXACHAA MKKHHUYM HIUra Tymupruu Goim-
Kapull 3aHXUPHHUHT OYHK GYauiuura onaub xenamu. LUysunraex,
MIra TYWHPUII KHONKAJNAPH MEXAHHK XKUXATAAH XaM 6J/I0KHPOB-
KanaHras.

Kyn xXoanapna meuratennu Tes TYxTaTHl Tasab }gmnnajm.'

By magcan yuyH acHHXPOH IBHTaTe/HHHT CTATOp 4YyJFaMHura ys-
rapMac Tox 6epuJaaiu Ba 06y TOKHMHI MarHHT MaiJlOHH Ta’bCHpH-
LA pBuraredb Te3 TyxTa#dnu.

Potopu KHCcKa TYTaIUTHPHJACAH ACHHXPOH JABUTATENHH ,zmuamux
CeKHHAaTHUIAN OOwKapym cxeMacH 12.27- pacmnaa Kypca'mmaﬂ

HT xunonkacu Gocunranfa xoHtaktop K uyaramMuiaH TOK YTamu -

Ba y umJait Gownainy. KOHTaKTOp ABHraTesiHy Ba JAHHAMHK ce-
kuuaarul pesecu JCP nu ynainu. Bynna JJCP HUHT KOHTaKTH
yJAaHany, aMMO CeKMHJaTHIl KoHTakTop C yaauMaiou. UYUywsku
YHUHT 32HXHPHAA KOHAEHCATOPHHHr €pAamMuH KOHTaKTH K ouuK
6ynanu. By xourakr T¥xTartuir xkuomkacu I Gocuaub, KOHTAKTOP
K HUHT 3aHXHDH YJAHM4HAA BA V JABUraTe/HM 3JEKTP TAPMOFUAAH
ysradia yJjasaau., DyHpa cexuHjatull KOHTakTOopu (- HIUra Ty-
mHuG, CTaTop 4dyJaAFaMura ysrapmac TOK Oepamn Ba JAVHAMHK Ce-
KHHJATHHI Gom.aHaan. Kapwwnauk K. Maskyp TOKHWUHT KHHMaTH-
HH POCTJAll yuyH XH3maT Kuaaau. JCP HuHT Xasajauml BayT
NBUFATENIHH NAMHAMHK CeKUWHJATHUI, ABHU TYXTAaTHUI BAKTHHH GeJ-
runafnu. '

Y3rapmac Tox Asuratesunu wuira tymupuinad IOK, Tok éxu
BAKT (PYHKUHMACH aCOCHKa ABTOMAaTHK Gomkapum MyMkuH. Ilapaa-
nes yArotuutau  ysrapmac Tok asuratenaunu IJOK  dyaxumacu
acocyAa aBTOMArMK MIUra TYmHpHm cxemacu 12.29-pacmua xex-
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12.27- pacm. -

TUpuArad. Slxopra napaanes KUJAnO yura Te3JarTHIl peJeCHHUHT
raarakaapu 1T, 2T, 8T yaauran. By pesenapHuHr KOHTaKT.Japy
MOC X0/4a WIIra TYWWPHII Kapumiuaukaapu (Ri, R,, R;) 4 npu-
raTeJHUMT AKOPb 3aHXUPHAAH HYHKAapHOG TalLIafAH. ¥ 3rapMac TOK
JBUraTeJHHN MIIra TYUIHPHII YY4YH aBTOMartHu yaab, KT kHom-
Kacunuk 6ocum Kudosi. By BakTha KoHTakTOp A mmra Tywuob,
YHHHT acoCHil KOHTaKTH K AKOPb 3aiiKupurM yJaAafinu, €plamun
KOHTakTH 3¢a MT xnonkaCusd mMYyHTAaAaH. ACOCHH KOHTaKTHHHT
yAaHHIE ABUraTeand R,, R, Ba R, niap oOpxaan TabMHHJIOBUH
manGara yJahnu, Bynaa Asuratenna MakCHMaJ MINra TYIIHPHIG
TOKH [yp max = 2[4 XOCHA OYJaAR Ba ABMTaTelb HIUFAa TYMALH.
Slkopb Tesauru opra Gopu6, SKOPh TOKH KaMasiiM, ABHH [y mg=
=1,1/,4, 6ynanu. By Baxtaa sxopb Tesauru 7’ Ba Axopb JIOK
E’ 6yau6, Tesnaruir pesec 1T uwira Tymwanw Ba yHHEI KOHTAK-
™7 R, KapmuJIHKHU myHTAalau. By sHa AKOps TOKUHMHI MAKCH-
MyMraya Oprumura oau6 xenaau, TOKHMHT OPTHWIH Te3AHKHU n”
raia, Te3AMKHUHr OpTHmM 3ca JMOK mu E” rauva ommpann. MOK
HUHT OPTHM TOKHH fHA MuHMMyMraua kaMaitapazu. E” pa 1e3-
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12.29- pacu

AaTHII pe.necn 2T wwra Tymanu Ba YHI/IHI‘ xox—rrax'rn R,. xapum-»

AUKHM WYyHTAAALH. XyRAM INYHUHTAEK, TesjaTHu pejecu 37 uu-,
ra tyumu6, YHHUHT KOHTAaKTH R, xapmuauxHE mMyHTA3H K. I_Uymxaﬁ
I{HJ]PI6 llBl/lI‘aTeJIb TE3JIMTH HOMHUHAJA Te3JHKKada omaﬂ,u Ba y;.:
HOMHHAA pexumaa umaanmu. Onaraa, peae IT KYUAaHAI Ua_
= 0,3U,oy 6Yaranna, peae 27 U =0,6U,, 6yirania. xamaa pe-
ae 37 sca U=0,9U,,, OYiranaa umra TYWHIEra - pocmaﬂraﬂ.i\:
Arap TyXTaumm 'KHOTKacKH GOCHiCa, ABUraTe]b CexuH-acra, TYX-,

_Tafiiy Ba Te3JATHUI peeJapHHUHT KOHTAKTAApH AXPATuG, yaap .

JIBHUTaTEJHH KaATafaH WMOIra TYIIHPHUL YYYH R,, R, Rs xgapmu-' ‘
JHUKJAGPHH SKOPb 3aHXKUDHra Kupmanu. .

13- BOB SJIEKTP IOPI/ITMA ACOCJIAPI/I
13.1. ymymnn TYHIYHYAJIAP-

- XanK XYKAJAUTHHUHT XaMMa Tapuoxnapunu “3JIEKT PJAAMTHPHIL
JUCMOHWEA MEXHATHM EHFWJJAUITHPAAM Ba MexXHaT INAapOHTHHE
axmwuaaiad. Llyauar yuys xaig xyxaauruauar Gapua coxana-
PUAA DJEKTP .9HEePrusiCHHH HCTeBHMOJ KHJAUMI TOOOpa . OPTHS GOp-
MOKAa. DJIEKTP CTAHLHMANAPH HII/NAG YHKADPraH SJEKTp 9HEPTHS~ ,
suHr 60% uman xynpom 3JIEKTP zumra're.map epnamuﬂ.a Mexa-
HHK SHEDruara aiJaHTHPHJAIH.

'
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- XO3Hprii KyurpHa MamuHa €xu_ - MeXaHu3MJAap 3.eKTD ABHTA-
~Tesnap, épAaMHAA IOPUTHAANH. Xap' Kafeu - ;ia'Gpm'ca, .8aBOf,” UeX; -
. M@xaHH3aUUANAIraH TPAHCNOPT Ba KHIIJAOK xyxcaerum«l MU Me-.
XaHW3MAPHUCH3 TACasByD KAAUAI KUAHH. -

JAeKTP ABMTaTeUIADHHMHT XaJK XYXKanuruaa xyn xy:mauu-
JULWAra,. yaapHurr dodnaan uin kodhdbuuyenty "Huc6aran I0Kopd
. 6yJnmy HIra TYIUPHIL Ba TyXTaTnm yqu KaM BAKT capcp 6y-
aumn cabab 6yMOK N,

3amOHaBHI . 3NEKTP. MAIMUHACH. K¥ I :CORIU TprlH xncmnapnaﬂ
u6opar. Y AapHUHL - Xap 6upu TYpau Basudanu Gaxapca- xa, yaap-
HUHT. GMprajuKia HUNIAMH MaBAYM- HILIA0; YHKapUII )Kapaeuuml
amMa/ta OLIMPHLIFa KapaTaurgHaup. Va6 YHKapHIU KapaéHaa-
PHHM aBTOMATAAIITHPHIN BA MEXAHW3aUMAJAWHM 3aMOHABHH Golu-
Kapulll BOCHTAJIapura sra GYArau . 4ekTp IOPHTManapHHU. lqy.zma-
MacAaH aMajra OMMPHUWIHU TACABBYD KUAULL KHAMH.

ApTOMaT/amirad dMeKTp 0PATMAJAPHUHT X03upru . naiiTia pu~ .
' BOXKJIaHTaH aBTOMAarMK GOLIKAapHIN, HA30pAT Kujium Ba pOCTJam -
Ha3apusacCHra Ba BOCHTaJapura sra 6yjmuM sikKka Ba GOF/iaHMaraH

" aBTOMAaTH3AUMANIALINAE KOMIJEKC, 'bHU XKaMJaHraH Ba ysapo 6orf-

‘JIaHTaH_ aBTOMATHK. CHCTeMara YTUI WUMKOHMATHHM Gepaid. Xo-
3Upry BaKTAa 4BTOMATNAWTUPHITAH ‘1ACTTOXAap; KATOp MYypPaKkas
MailldHa/nap, uexJjap Ba XaTTo 3aBoaaap 60p. Yaapaa GVTYH v
#apaépy Ba GOIIKAPHU ABTOMATAAWITHPHATaH O6yau6, XxoM -amé
ral€p. MaxCy/oT 1apaXacura eTKasuiaiu. ABTOMaTAAIITHPHIATAH

" 9JIEKTP IOPUTMAHH KYJJMAHl- MEXHAT YHYMIAODJMCHHH OPTHILUTE,

.MaxCyq0T cuaTHHUNT AXUIHAGHULIArE BA TaHHapXPlHHHF KaMmaiiu-
-mdra xamaa Mm/aac lml(apum MaﬁIIOHHHHHF xncr{apumura ozmﬁ

 Keaag.

Xosnpm BAKTAA Ba-AKHH KeJaxax yqu '9/1eKTp mpnmanap-
duHP Kyﬁunaru acocut pusoxmaﬂnm ﬁyﬂa.nuum 6enru.naﬂraﬂ\

13 9JeKTp xopmmanan Q)OJaAauann Reﬂraumpum, 3aM0HaBuﬁ
. BNIEKTPOTeXHHKA' Marepuafmapu Ba BOCHTaNaPHHH xy.rmam acocuia
MaBXKYA 3/eKTP OPHTMANAPHH TaKOMHJlJlaI:LITHpMLH BA  yJAApHHUHT
AHTH TypJAapuHu SpaTHUi.

" m MexaHu3my - (Maiiuna), Mexanmc y3aTMa, 3MEKTP nsurarenbﬂ,_f,,,,

%aMjaa YHUHr OGOHIKapull amxapamapu Guprazukia 3MeKTP IOPHT-
Ma ne6 arasaiad. JAeKTp-ABUrATENb . Y3aTUII CHCTeMAacH ODKaiu .
_HUi-MeXaHU3MHHHHT, HXPOYH KHCMHHH XapaKarra Kearapaau. bouw- -
«apum anmaparjapu epnamma ABUrarejb, MII MeXaHU3MHHHHT
Hab3y dMeMeHTIapu Ba épaaMud KypuaMajap (arap Maiiuna &kH
HIH MeXaHU3MH MypaKKa6 6yaca). Gomxapnnanu 3aMOHAaBUH JEKTP
IOpUTMANapHH AIKKA BA KN ABHraTe/ 91€KTP IOpUTUAra axparui
MyMKud. Butra s.nemp nBurarens - €pAaMHAa Xapakarra. KeJyBuH
MawvHa sIKka ABUraTeNJH JAEKTP (OpUTMA Ae6 artajaaum. Bynra
6up WANHAENIN  TapMajaim JacTroXu MeTaJira onnui HINJOB Ge-
pquu RacTToxJap, _BEHTHAATODP Ba Oowxajsap Mucoa -6yaa oaa-
Fiv'g Mypamca6 W36 9uKapuil arpe:ammmr afipuM HwWaH op-
rau.napnﬂu xapaxarra Kemupysqu 6up HeyTa fKKa aJxeKTp xopm'-
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Maaap MaKMYH KYI. XBUFATEMIH IJEKTD 10PUTMA .. Jie6 . aranaiu, .
.Bynra MuCOJI . TapMKacHjpa meTaJra Mypakkal HIIIOB GepyBUA.
JAcTroxJap, INHeKap, TYKAMaguanK Mamnﬂ‘anapn, NPOKAT CTaHJa-"
pn Ba - GOIIKAJIAPHU KYPCATHLI MYMKUH. .

dneKTp IOPUTMAJAPHU 6omxapumnarn asromamammpmrau--
JUK XaXMHra Kapad aBToMaTJaTAPHIMara-, asrowramammpunran .
Ba- ABTOMATHK XHAJAPra awparuil MYMKHH. v

Arap a/eKTp IOPUTMaHW MINra. TYUIMPHL, TYXTaTHWl Ba y- ep-
NaMKuAA TEXHOJIOTHK xapaéHuu GOMKapulIHM oxam Gaxapca, 6yH-
Jlail I0PUTMA' A8MOMAMAQUNUPULMARAH JAECKMP. 0OPUMMA - 1€6 .
arananu. Arap ozam dakaT . 60mJAaHFUY OOMIKAPHIL Tab HPUHK
XOCHI KHJIAUIAArHHA MIITHPOK 3TCa, 6YHNAH I0PUTMA asmomam-
AQULMUPUARAH dACKMpP opumMma 1ed aTanand. - Byuna mypakka6,
ni1ab. uWKapHu KapaéHJapH ,aBTOMaTHK Gaxapuaain. Macasau,
onepanMsiaPHU MabJyM KETMa-KeTJIHKA2 Gaxapum, annasa 6 iu-
ya WLIJAall, KaTT4 KYBBATIH BA MYPAKKal 3/MeKTp IOPHTMAJIaPHUHT
Te3AUrHHU GOIIKAPHUIL, XapaKaT HYHAIHIIHHY Y3rapTHPHII Ba 60i-
Kasap mucoa Gynanu. ABTOMATIALITHPHATAH 3JIeKTP IOpUTMAra
TYp/d npoKar CTaunapu, JudT/Iap, MHHOPAJIH Kpan/aap Kupanu.
ApB10oMarsalTHPHJATAH BJEKTP. IODUTMA& AacoCaH Kynm aABuTaTe LIk
6ynamu. Arap oldam (axaT aBTOMATHK GOLIKAPHII BA 3JEKTPOME-
XaHUK CHCTEMAJapHUHI XOJATHHH KY3aTWHIAATHHA HIUTHPOX 3TCa,
6yHnait I0pPUTMa ABTOMATHK 3JEKTD IOpHTMA €KH. MalWUHAJapHUHT
agmomam Aundssapy ne6 atajiaiu. ABTOMAT JIHHUsJIAD CaHOAT
KOPXOHA/apWHH aBTOMATNAIUTUPHILAA sHT K -60CcKid OYsu6, yuma:
- 6up KaHua MalWuHaJdap rypyxu HIJafAu.- MamuHajap  geraira®
8xu GyloMra MUIJIOB Gepuulnaru GUp KaHya Onepauusiapuu- Ou-
pHH-KeTHH 6axapany xaMAa Maskyp eTadb €KH .Gylomaap : 6up
MainHanal WKKMHYMCHMIa ABTOMATHK PaBHIIAA Y3aTHJAIHM.. - :

13.2. SJEKTP IOPUTMAHMHI XAPAKAT TEHIJIAMACH

SJleKTp IOpPITMaHHHI‘ 6up TpryH xo.na‘rnaH HKKanucnra y‘m-,j
WM XaMAa YHH HUITA TYMHpHIL, TyxTaTnm Xapaxat fynanuma:”
HU Y3rapTHpULI JEKTP IOPUTMAHWHT ¥THIL pexcumu fieC atananu.
ByHAaQ YHUHF TE3JUTH, MOMEHTH-BA YHJATH TOKHHHT Kuﬁmam y3-
rapanu. :

Snepr llBPl[‘aTeJlHHHI‘ KyBBaTHHH 6omx(apmn cxemacmm Ba;
annapa'mapﬂn TYFPU TaHMaml,’ ABUTaTeJHH HIIra "TYIIUpUm Ba
TYXTaTHIl BAaKTHAZ SJEKTP SHEprus CapduHU KaMaATHPHII Kabu
MacajaJap KarTa aXamHsTra 3ra: Macanan, MeXaHW3MHHEHT HLI
YHYMUHY OUIMDHII yYyH ONTHMAJ Te3NHKHH TaH/JAI eTapJH Oy
Mafl, "6aiKH 3MEKTD K PUTMaHUHT YTHI pe)KPlMHHHHI‘ BAKTHHA
'xavxaﬂmpnm XaM Kepakmup. D/eKTP IOPUTMAHHHT YTUIN PEXCHME
3JIEKTP [BHUraTeJHHHI Ba HII MeXaHH3MHHHUHI HIIJIam B‘HHaMHKa“ '
cH GusaaH GOFJAHTAHAUD.

- OuexTp ABHrATENb *HIIJIArauia XOCH] 6nythm aﬁnaumpmu'
MOMEHTH /M IJEKTD IOPUTMAHHHC TYPAM KHCMJIBPUTa TabCHD 3TYB-
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qUKAPUINJIHK MOMEHTH OU/IaH MyBosaHamamanﬂ. Kapwuaux mo-
MEHT/IADUHHU NaA0 6mem c36a6napnra Kypa Kymularn yq ry- -
' pyxra Oy umr MyMKHHS .
. M Mammnnacu mxpoqn KHCMHHPIHP q)oﬁnazm nm 6a>xapum- g
aa. (yxacaJlan KEeCHII, 'IOK KYyTapHul, Kncnm qysmn, .33UI . Ba -
60uuganap) xocua- 6YAYBUH MOMEHT/IAp: :
. M MamruHacu - Ba y3aTHIl KypHUAMacH xapaxamauyequ
,mcm.napmmnr nmxanaanmunaﬂ Xocusn OynyBUM MOMEHTJAp.
‘3. Mlw mawmHacu Ba y3arull ‘KYPHIMAcH XapakaTJaHyBYH

' *.xucmnapuﬂuar VHEPUUACHAAH’ XOCH 6yAYBYH MOMEHTAAP. -

-BHPHHYH BA MKKHHYM TYPYX- MOMEHTJADHHH CTATHK KapIIMAHK ..
MoMeHTH (M), YUHHUH TrypYX MOMEHTHHH 3Ca dunauurc rmpwu-

\

- aux uouenmu (Mpgn) - Redivnanu. - -
DJeKTp 10pHTMA CHCTEMACHAATH MOMeHTJlapHHHI‘ MYBOBaHaTJ’HK
'Teﬂrnamacn xyﬁnnamqa udonananany:

M=M_+ M, .7(131)

,H,uuamax (unepnnﬂ) MOMeHT xyﬁnuam qmpmy.na 61»uxan ro-
'an.nama R : . y .

Mnmi =‘Id_m" ‘ . o . (132)

ar’ . E _

‘OyHaa J — MexaHuK cucTeManaru 6apua - XapakaTJaHyBIH -KHCM-
" JAPHHHF JABHUraTelb S'rlqm‘a KeJlTPlpHIll‘aH YMyMHH uHepuus MO-
‘MEHTH _[KT - M‘] m—nsurarenb qunmmr ajJanuw Te3JUrd
Ipan/c}. -

. Ykuunr- aiianum 'resnpxrn ® HH aﬁmaﬂumnap COHH 7 IaﬂJI/MdH] ‘
-1a uonanat: : . :

"lmnamnc MOMEHTHPIHI‘ 60m1(a WhOAaCHHHI Kenmpﬂﬁ qm(apnm'
Mymma' B L o .

M, '—M M=

[H-m. (13.2
"‘ysrapmac 6me6 Kyﬁldll;ll:l:l mbona GUJaH AHUKAAHUIIA MYMKPIH

Kvnrmxa‘uumaﬁ UMKADHI  MEXAHH3MAADHAA HHEPHU ST MOMEHTH

6yHza p Ba D_—nﬁepunﬂ' panuyca Ba 4i. .erpu, M; G — KHCM-
HUHI OFWDJHTH, KT; & = 9,81 M/c? 3pKun TyWWIN Te3JaHHIIH.

. (1.4 udonanu (13.3 ra kyiub, AMHAMUK MOMEHT yqya Kyhu-

aarv qu'laHH xocym KUJAHII MYMKHH; '
! I 2

. ‘. Lo M -—M M = aGD dn.

KT 85 af }('13'5,).

3%



o

{13.3) éku (13 5).ubona 3/JekTp IOPUTMAHHHT XapaKaT TeHr=

- JjaMacd ne6 atanand. (13.5) nau KYpHHALUKH:

. Arap M> M, 6yaca, — >0 6§au6, 10pHTMA MyCOAT Te3=
AaHuW ONaXH Ba Y3 Tes'eruuﬂ M= M, 6yarynua omupand.

2. Arap.M<M 6yaca, o Z <0 65146, 10pHTMA Mampnﬂ Te3-

 AQHMII osadd Ba Y3 TESJIH[‘HHH M=M, 6y.nryaqa KaMmainTupasu.

3. Arap M M 6yaca, 2— = 0 6316, 10puTMa ysrapmac Tes-

JUK -6uNaH TYDPFyH pemuMﬂa nuai M,

Nemak, AuHaMUK MOMeRT (akar YTHW peXHMmua naixo 6yna-
au. OpurManHur TesjsaHumuna 6y MOMEHT Xxapa<arra TeCKapH
fiVHajaran 6VJUO, Te3JUKHHUHI OWHUINIra KapIIWIMK KuJaand, TOp-
MO3JaHKIIAA 3Ca Xapakar, Oyfinua #ynanu6, XapakarsuHr [AasoM

.atumura épnam Oepalu.

Kapimu/iHK MOMEHTHHH Y3 xapaKTepura Kapa6 peaKTHB Ba aK-
THB MOMEHTJapra axparuill MyMKuH. PeakTHs MOMeHT KucuLl,
KECHUI, WWIKAJAHHUIAAD TABCHPHAA 103ara KeaH6, IOPUTMAHHHTE
XapakaTura KapMIMK KWiaau Ba Xapakar HyHaiuwH yarapca,

'y3 MwopacuHu Y3rapTupany. AxTHB MOMEHT OFHDJIHK KYU4 XaM-

Na KaRPIIKOK XHUCMHM uyauul, kucuil Ba Oypawnja xocusa GVarat
KApWHWJANK MOMEHTHAAH H6opar Gyaub, I0pUTMA XapakaTura xap-
WWAKK KUAMUIM BAa Xapakat AYHaawmld y3rapviuiura épﬂ.aM oepu-
K MYMKHH. ¥ XapaKaTHUHT Xap HKKH ﬁyﬂaﬂumnna xaM ¥38 Huo-
pacuuH ysraprupmaiiu.

. Jlemak. a/JeKTp 10 DHTMAHUHT xapaka'r 'renmamacuan yMyMuit
xon,lla n{yﬂunaruqa €3Ull MYMKHH: ~

GD*dn :
= Gbtdn 13.
+ Mt M = sa (13.6)

. 10.b) TeHrAaManarH MOMEHTJAp HIIODACHHH TaHAAL! [BHra-
TEHUHT PeXUMHTA BA KAUIMJMK MOMEHTHHHHT XapaKTepura 601-‘-‘
JHUK. ,

(13.4) q)opmy.nanam ' )

GD*==4gJ

KATTAJMNK MAXO8UK MOMeHmu J1e6 arajand. YHUHr KHAMATH Xap
OMp ABUraTteHUHr Ky3raaysyaH KHCMH Y4YyH- MabJAYMOTHOMa.aap-
Aa.KeJTHPuIanM.

DeKTp IOPUTMAHHHT XapaKaT TeHr/JAamacH 6epum~au pexuMaa
mpHTMaHHHl‘ TE3JUTHHH, IOPUTMAAArd ABHCATEJHH HILUra 'ryumpmn
Ba 'ryxrarmu Bal(THHH Gepusarau BaKTAa Wil MAalHUHACHUHU HTa
TYWHPHII YYVH 3apyp .OYAiaH MOMEHTHH QduKJAaul UMKOHHHH  Oe-
paau. lllyuuHriek, IOPHTMAHHUHT Mexaumc XapaKTepucTHKanapu- -
RaH xam q)oma.uaﬂu.nann.

st
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Snemp nma TESJIHI‘HHI}HI‘ ,smomeﬂrra ,,,mggaﬁ y rapuis. .-
é}x'rp xopm'M A HRUE e XARIK xapargmépbcr}mimcu ne6larananu,
Masxy@ XAPAKTEPHCTHKAHY | NPT, PABHIEAA B Me&aHﬁSMHHHHF;
" Ba a.nqm . ABUrATENHURT MEXAHUK - xa,paxrepuc*ryixanapura axcpa-

THGT MVNMEHEE BHTHGOL DR L e ISHN A
L ﬂll.}{ Mexauuamn,uyr;r Mexaqm(MH léIﬁPMCTRIKa;Cp SJIEKTp
IOPATMAHMHT HUIH HI M€ XAHU3MUHH :gapalcarra KeJTHPY BUM 371eKTD
- ABATATENHUHT{ MEXAHHK , XY/ICYQHIAPH éuﬂawmm. Mexavsi3mu; Xapak-
* TEPUCTMKANTAPHHUHT Y38PO MOC KeJAHIIMra. Kyn muxarhaH GOFanK-
- aup. ‘DNeKTP IOPUTMAHUHT FFHII\HiEd géumt {wnird /Ay diupaii) rop~
o5 esamrdﬂn ﬁbcwxam )y &eaf wmpr ‘aBurateéAHuHr-afnan-
IPHARK MoMei-rrJIathuHr

RGO T

“H ‘{."‘«"“LL

‘*‘"MexannaMHmn' I{apmmmx MO*MGHTH“ﬁWJI&“H“Tes.Imr‘ﬁ opacfuﬂam
6OPJIEHHLLI YHUHT Mexaﬂmc XapaKTepHCTHKaGH'”‘ frl——— p
’Kapmhnmd“ﬁo’m”e‘;{m‘nﬂﬂﬁ Kyfcycusithira Kapac exfﬁpmsm-
T Mek ‘rm ‘iapéxfeyummfa’.ﬁapﬁ'“ﬁy'pﬁma? &y Lﬁiff'“uy'm“
(MMO S *Oup 03 ‘yMyMAGUITHPUGS i3V pacna’ ke plar
”Mexa’ﬂ*mc Xapaicrepucmwanap‘ fxypuﬂumuré" KERTUPEAMUS:"
MUK KAD AR { i,

: 6‘§nmai'aﬂ ‘MexalnSMEneT ‘MeXabHic xa‘pémepﬁtmicatnﬂnb By'inai:
M‘exaﬂnsuna‘p & ey PapMa kpaaap, IRPTiap, OsseHEpap (arap -
cypmranura}r MaPEpH AR Pk OFRpaUTY Y5 piac’ ipyiida ), wop+
fieHiiu udCotaap? tarap i 60cUM Y 3ApMAC I6YACE),: Sur'n puti M tu wisi

.\ Hajapu Ba GowKasap MHCOA Gyaamn. 2- TYFpir “auBui (181 pacie)

KapinanK "MOMERt " difia bt FEBARPHEE Hdpd6 dhsitan yone 6o~
PyBUM MEXaHH3MHMHT MeXaHuk XAPATépuetsiacuun’’ 6mumpﬁlm.
Arap MYCTaKusl yAFOHYBYY, [EHEPATOPHUHT SKOPb 3aHXKWPH .¥3-
.. E@pwac MUKIOPJH xapwmﬁkxa,-y.zxaﬂram Gyaca, 6y resepaToOpHHHT

ABUTaTe i HSHKAN JCyBUH'‘MeXaHuK XapaKTepHCTHKara 3ra Gy-
" JJaLH. 3- 9rpH YM3HK KADMIMIHK MOMEHTH AHJaHMUl Te3/urura Ka- -

p’zé‘qusnxn"-' Gynmaraasgouina (irapasosiaraipmad) . yeu6 6opys-

SO0 BaeTasdEy Ty ”“‘”P””“rqm ! MEXAHASMHYHT 1 MEXAHAK i XA

7 : ) * pakTepHCTHKACHHW  GOH.AMpAAHL
/ V' Byunai mexauwnsmiapral sédrins-

'ropnap, -M@pKa3iaH __KOouMa Ha-
~cec1ﬂ'$p MHCOA 6yaanu, Yaaprard -
KADWH/IUK MOMEHTH = TEe3AHKHHHT -
L s snets KBALPUEHLA. qxapaé OHIARN 5 A~ IFDR
s Koo uapmnmml, MOMEHTH:: aNIa5
HUII TE3JMTHIa Kapa® Su3uKau-OF dr.
Manam: (Tap3na i KaMainb..00pysun
MEXAHU3MJAPHUHT, : MEXaHHK XapdK s -
1< TePUCTHKACHHH OUJLIM Pafus By nnaik
covpar & 09l IME@XAnU3MAAprRa; 0amb3u ; TOKAPMIG
HGH T2 ;t 2o zoudPe3ePIEK BA " 60un§a MQT&UNI;-,KQP :
S18,1 paCM. : cuim Aacmoxnapﬂ .MHCOJ @yﬂa,agx. o

=a




Y uiapAary; Kapil HERK MOMEHTM T3~ v ;11 1"
JHKHWHE OUIHIIN; OHJAH; KaManl
v QUEKRP  ABURATENBHHT | MeXa-
HHK | 3XapaAKTepHCTHKACH; --DJeKTp i
NBWGATEHUHT, | XYCYCHATH: | 3JEKTD
IOPHTMAHMHE s HIBH YUY H KaPTa axa-
MUATTA 3na&  DASKTP HIBHIATEMHUHE,
XYCYCHTY,; ACOCAH, ~ YHRHD: . MEXar
HUK: xapax'repncmxacnna./rjynapox ;
udonana Hanuv;I&Q- pacmaa:Jisrapeo
MacBa, Y3LapyBuad r30K ABHDPATEA - .
JIAPUHANT, (MEXAHHK: » XAPAKTFePUCTH=!
Kkagzapu.i |1 == f(M)]. k¥ pcaruaran:
XapaKTeprETHKANAPAAH, KV PHHA NS
KiynACKTPr  BHr aTedis: - afJanTu -
puil  MOMEHTHHMHT:; - OUIKIIH, - ABH=
FaTEeMHUHE; . a HAARMIL TE3ANTH TKa~: i ’
| MaiMIMra.;ca6at: 6y.ranu. . MoMeHTHEHD ysrapnmnra 6omm< pa-
BUlLAA: @fJaHuUL Te3JUFHHWHT: Y3rapuil- Japaxacy -JBUTaTennap-
HUHT TYDMra 60F11u|< 6me6 Y/\a PHHUHE. MEXAHUK  XAPAKTEPUCTH~
xanapnﬂunr LKATTHKAMCW® 6uan aHukiaananu.” Arap TE€3auKk KaH-
ua ,Kam . y3rapca,
nann
. HUH[; TE€3/IHK . ODTTUPMACHra- anﬁa'm 6nJlaH auuxnauann,»
@.——/\M/An o
Karmxnnx napan{acura xapaﬁ a.neKTp .U.BHI‘aTeJIJlapHHHF Me-

xaumc ,XaPAKTEPUCTHKANADUHH YYTa rypyXra 6y/auil MyMKHH:

¢ /1
HHHI‘ ysrapnmu Ousad Te3JMK y3rapMaii . KOJIafu . (AM/An._oo)
Bynnah xapakTepHCTHKA CHHXPOH ABUraTesra xocnup (13.2- pacwm,
1 TYFPH HU3HK)

ﬂ'bﬂld

-2. Kartuk MexaHuk XapaKTepUCTHKA. ByHna MOMEHTHUHT y3-'

rapuum 6usad Te3IHK XaM’ 03 MuKIOpAa Y3rapamy (MOMEHT M=—
=0 pau M = M, raya ysrapranja Tesaux.5— 10% anoqmna
ysrapanu) Bynnaii xapakTepucTHKa mapajiies yAFOTHWJIN ysrap-
MaC TOK ABUMaTeNsapu YUyH XaMmia MEXaHUK XapaKTepUCTHKAHHHT
Wil KMCMHLA ACHHXPOH JABHrare/sap y4yH Xam xccaup (13.2-
" .pacMm, 2- Ba 3-3rpu YHBHKJAp).

3. IOMwoK mexaHuk - xapamepucmxa. Bynna MOMeHTHUHT ¥3-
rapumy GuaaH Te3JMK KaTra MUkAopaa ysrapaau. Bywmaiéi xapa-
TePUCTHKA KeTMa-KeT YHFOTHMIIAHM ¥3rapMac TOK ABUraTe/Mra Xoc-
" nup (13.2- pacm, 4-3rpu uusug). Apanaw yirotumau yarapmac

TOx ABUraTeNd MEXaHUK XapaKTEePHUCTHKAHHMHF KAaTTHKJUK JAapaxa-

cura Kapa6 MKKHHYH €KY YIHHYH TypyXra KUPHIUM MYMKHH (y#-
FOTHII YyJFaMJapHHHHT Kadcu Oupu quJlHPOI{ ‘Gyaca, ymammr
XYCYCHATH KYYJHPOK -HAMOEH Gynaiu).

Nuna6 uvkapum MEXaHHU3M napura: z{yﬁymraﬂ Tanaﬁnapra Ka-
pa6 npurateib TAHJIAHALW. YHUHT HOMHHAA MOMEHTH, aHJaHuW
TE3J/MrM, MIITa TYUIMPUII MOMEHTH XaMAa MEXaHHK xapam‘epuc-

.81

XaPAKTEPUCTHKA - LIYHYA, . KATTHKPOK - XHcoGaa-,
Xapax'repucmxaﬂnﬂr KATTUKAUTY. (8) MOMEHT OpTTHPMACH- -

MyTnoK xarTuk. Mexawuk xapakrepucTuka. ByHna. MomeHr-_

,



"mxacu MeXaHU3MHUHT Temm.nu napameTleapura MOC-: xeaumy Ke-
- pak. Macanan, 6ab3u KypuaMaaapha. ysrapquaH “TOK -MeXaHWK
© y3rapTHPrHY¥ KapUIKJAHK MOMEHTHHHHL ~¥3rapuiiluaa TE3NMKHUHT
~ ysrapmac 6yaumm Tana6, stuaanu. Karra gyssatau (100 xBr - Ba

YHAAH OPTHK), TE3JAUrH GoIKapuaMai iuran KypHaMaaap (koMn-’

" peccop, HAacOC, BEHTHASTOP) Aa CHHXPOH ABHrare/anan ¢ofinana-

Huaand. Bup TOMOHAaH, CHHXPOH LBHraTeNHH KYJ/AMAWAdH -MAKCak

 KYPUJMaHWHT MEXaHUK XaPAKTEPHCTHKACHHUHT = MYTIaKO KaTTHK-

JUTHHM OmMPHII 6§JCa, HMKKUHYM TOMOHAAH, MAa3Kyp -MamuHa
:-memp TADMOKHHHT 'KYBBAT KO3()PHIHEHTHHH olmmMpanu. :

“Arap Kapuu/JAHK MOMEHTH K4aTTa MHKAOPAA ¥3rapca-i, ammc
Te3JMKHMHF KHYMK MHKIOPAa YsrapHimu - Taua6 3aTuica, 6yﬂ11aﬁ
KypuaMaaap yuyH KaTTHK XapaKTepHCTHKaJH 3JEKTp B ABUrarTelb
Tannanand DyHAal Kypu/iManapra TOKapauK, ppesepsuK Ba 6oui-
Ka MeTa/Jra WiujoB 6epthm OAaCTroX KHpaau. YJapAa Tesnuk-
HUHT 03 MHKAODAA y3rapuilii MyXUM axaMmusATra sra smac.

Hwra TyWwupum. MOMEHTH KaTTa OYauuid Tana6 3STHATaH Ky-
punmanapna (TPaHCAOPT, 10K Ky TapHiu MEXaHU3MJAapH) - IOMILOK

XapaKTEPUCTHK AN JABHTATENIAPHY KyJaaaiu Maxcanra MyBoQuKHp.

]34 DJAEKTP IOPHTMAIIAI‘H YTHHJ )KAPAEHJIAPH

Snemp I0pHTMafaru JTuil mapaeuuunﬂr A4BOMURAIUTH, THHY

L MuIra- Ty, Tyxram Ba 6Hp Te3JlHKllaH "‘HKKHHIHCHTa - VTHI?
Baxmapu MexaHHSMHHHl" R’ YHYMHTA Ta'bCHp KHJIallH anbarra.

THII JKAaPa8HUAA LBUrATE/NHMHT UYJFAMHIRH XKYAa KaTTad  TOK.
yTH6, Kyssat ucpodu kynasau. Bymnnaw wypumamuku, yTums xa-

'PaéHUHH TAAKUK KWJIHII KaTTa aXaMUATLa 9ra, WKKMHUMILAH YTHI

WapaGHUHUAT 'NaBOMHANHCH OPKAAH S/EKTD IOPHUTMAHH 6om1<apnm
CXeMaCHHUHT 3/EMeHTIAaDU B2 CTPYKTYPacH TaHJAHALH. ,
- Y1am \mapaénmm y3apo GOFnaHraH MeXaHuK,; 3JeKTp Ba MC-

CHKJIHK MHKIIOpJIapHHH XUCO6ra--OAFaH. .. X0A4a TeKmeH[H a"nug

Mypakkab' Basuda. [Hymmr yuyH 6y Macaja amanza Ccopxnd Bd

.qerapa.nauranr ycyaaap epnamnna ‘Xan xunnnazm

- DJAEKTP IOPHTMAHHUHE Xapaxar Tenraamacy (13.5) naH IOPUTMA.
Te3MUCMHUAT 7, NaH A, raya ysrapuutd y4yH KeTrad BaxT ' xyﬁm-

~RarEia; BHEKAAHAN n: : . ,

" , a - i Ei?é/,;~ e
2 375 M=M, 305 R

JHH
n, "‘ :

- (13 7) Tenmamann UM yqyn M, M éxu M, napxmﬂr Tes-
JIUK* OPKaJIH mponanaﬂrau MeXaHHK xapamepncmxanapu Ma’bJIyM' :

/GyanInM Kepax.

M, = const Gyarasnaru ymm pemnmu. "Arap aﬁnanmpnm'
Ba KapIUHJAHK MOMEHTJIapH y3rapmac 6y.nca JHUHAMHUK  MOMEHT

M,y Te3AMKKa GOFAMK OYaMafAu Ba §THM PeXMMUHUHT [aBO-

muﬁnuru OCOH aHHKJlaHamd. ’GD v
. 2 n -—nt PPt .

4 2 < C 13.8
L2 375 Mm R - ( )A\ .



Ymby TenraaManaH ABUTATEJNHH peocTarT OPKaJH HOIra Tyliu-
puill, 6P Te3/1HKNAH MKKUHUMCHTA YTHI BAKTUHM TaXMHHAH TO-
nuwaa GofigataHull MyMKHH. DYHWHT YYYH JABHCATeJIHHHT \3la-
pyBYAH MOMEHTH yp1aqa ysrapMac MOMEHT ﬁmaﬂ a/MalTypu-.
Janu. ,

¢ 128 ----n1
L2T 375 Myp - My

1- Mmacaxa. l'IapaJmeJx YHAFOTHIIAY ABWraTeJHUHT napame'rpna-
pu GO =4,1 H-my M — 110 Hum; M =M., O6yaca, ywuur
resaurnau n, =800 aha/Mun aan #, = 900 afia/Mun ra oulHpuim
- yuyn KaHua BakT kepak? Tesauk peocrar opkaau OouikapuJjaid
Ba peocTaT KapuHAurd GWp TNOFOHAra kaMmadTHPWATAHLA IBUra-
Te/IHWAT MAaKCHMaJ aBNaHtupuil MOMeHTH M, = 170 H-wm 6¥-
Janu:

Faunrumu. NBAraTeAHUAT ypraqa alNaHTUPULI MOMEHTH

M om Mmax + Myou 170 + 110 =140 H-u

Sy 9 ; 2 -
Teanuxan 800 ar?m/MHH nan 900 auJI/MHH ra Omupui. yayH

KeTrasn BagT

: o (13.9)

4,1 (900 — 800) -
.-—————-——-0,36 - o
52 .375(140 —~ 110)
Arap n, =0, 1, = A,y 6yaca, (13.9) ¢>opmynanau ABHrares-
HH WIIra TYUIMPHIL Y4YH CapdAaHTaH BAKTHH, TOMALL MyMKHH:
: GD2n

;_=__’ HOM .' . 0
by 375 (Mg, — M) } (13.10)

2-macana. [lpurareanunr napaderpiaapu GD® =30 H - M3
 fyow =-1440 aa/mun, M, =80 H - M, M= M., My =160 HX
XM Gyaca, ﬂBHFaTeJIHHHl‘ Hura Tyumum yuyH KaHya BaKT cap(p .
JNaHanu’? :
. Equanwn. JlBUraTe HUHT §pPTaua MOMEHTH
My = Mo DD 190 H e

e

Wwra Tymupam BaKTa -
30 . 1440

(=
ET T 375(120 — 80)

3- MacaJa. l'IapaJmeJx VAFOTHLIAK JBATATENHHHI HapPaMeTpAapH
GD*=4,1 H-M* Myu=110 H- M, M,=M,,, 6yaca, asura-
resib Te3AuTHHH 7, = 900 afia/MuH AaH n2—_80() ain/MHH Ta xa-
"MafiTHPHII YYYH KeTraH BaKTHH XxucOOaaHr. Péoctar gapmiuaurd
6Up NOFOHAra KYNaHTHDHAIAHAA ABHTATENHHHT MHHHUMAJM aﬁ.nau-
_Tupuir MOMeHTH M ;=90 H - m 6ysanu. - : -

Evquaguwu. I purateHUHr §praua MOMeEHTH . :

: Mmin + MHOM‘ — 90+ 110. . N
Myp- 9° 5 =100 H- M. .

2,88 c.
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T o ‘375(Myp+1l4’ P 3/5(i00*+’110’; BT ORYRYRO A

'm Ta'bCHpPI ocmna Tyxram Balq'm" ‘ ,
B "'~§’f91@,,3;ﬁ41 HT m431 G Tl lBL '!' m 2EM
i 3 .
== f# i o

JIa’HraH BAKTHH aﬂmq.naﬂr' THOROI BT : .
Ew/zuwu. ,ZanraTenuu'Tyxramm yqu capqmauran Bal(
: -.,:;’.’. : ‘GDInu “HLZIB'{‘]4’4‘O(“' . .

o T M T 375780

(.A =

wy M,,,m% const 6ynranaarn yTBII DEXUMH .. Mo {n). HY nHTer-
panaam Mypaxxaﬁ Gyaca, yTum. xapa€HUHH rpadmx €KH auaJm-
THK yCyJ €pIaMHAa XHCOGJall aHya OCOHAHP. Bynunr yqyu (13.5)
-¢opmysanari dn Ba df Jap KUUHK. ‘opriupma ‘An Ba Af nap O6u-
~ J1aH_a/MalTHDHIANH. U_Iynuurnezc An, Tesnuk opanuruna M Ba.
M napuu ypraua 'ysrapmac KHuHK M, Ba My “napra anMaiTi-
puaanu (13.3- pacm) Ba- An, Tesnnxlca' SPULIKIIK ‘yUyH ABifaTenb
Te3AMIMHU OUIMPHII YUYH KeTFaH BaKT KyHHAAruYa aHMKAQHALH:
: o o . 2, - . o -
Atx'gﬁl_’-.'__“ Ay~ L
SEe e M —M, T
éymxa Anx—rpaqmmam xap 6up noroaara -remnum 'res.nmc
7=~ -opreupmacu; M, — xap 6up noFOHaAaru ypraua aﬁnamupu MO- |
©  MEHTH; MKK—-xap OHD. IOFOHaNAry-§PTAta KADUIMIHK MO Hm;_
At —xypn.nae'rrau 'l‘eaJIPIK opa.nnrnnarn ymm pemen yqyn
capqmanraﬂ .BaKT. o
' ,H,BuraTeJmn umra Tymupnm yqu capq).nauraﬂ ymymmx BaKT'

(15 13)

6yuna s Jmanasoﬂ (noroaa) nap coﬂu, MU -

+5% Mmacaga: BeHmeTop IOpHTMACKHK uuifa ,"rymupum yqyﬂ
capdmauraﬂ BaKTHH TONHUHT; HOpUTMa ‘2CHUHXDOH. : ABHraTe s éppas
MHUNA XapaKaTra ~KeNafH: Ba YHUHI napamfexpnapn 'Ky#HugarHya:
Risi =960 afi/mun, GD: =91-H =« m? i "Piigy =40 kBr. . [1Bnrated:
HRHI 7 = | (M) Ba BeHTH/ATOPHHHT n—- 14 (M ) MEXaHuK xapax»

TepucTHKaJapy 13,3-pacmaa 6epn.nran I{y.aaﬁ 6y.zmum YVuyH BeH»
 THJATOPHHHT - XapaKTepPHCTHKAcH Xxam, Gupunyu KBanpaTra KO-
JAMTHPHAraf (ac.rmna"-ynnur MOMEHTH MaHQHALHD). :
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Eutz/mmu,‘ = f(M) BY )z=f1 (M3 xapax’repncmxanapﬂuﬂr
y3apo: KeCHimras- ‘HyKTaci TYPEYH- peikuMART Gepai. 1 XapaKTepre-
“THkaaap 9 rta Oyaakka An=100 aia/mun (oxupruch: An =
= 6Q; ain/mus): Kuau0 O3ymrany. Xap Oup; 6¥4ak yays M. sa M,
HUHD § PTagal KAAMATIADY HY/ TORAMH3: BaqXap s0up..6
Bax('mm )m’coﬁnaﬁmus Bupuyguu: éymm'-» YiHE
i : 70 A’n‘x s
Konran 6y.zxax<nap yqyu xncoﬁnam HaTH
x{almanra xupmamns“ -

N T Y
o S : . L

o, 22| 100 | 100 | 100] 100 | 100 |-100 | 190 | 100 {100 | 60 |

Mmoo Li22 [ 128 18] 136 | 149 [ 17| 19 | 198 188 144
fomgarw | 22| 8. 38 45( 5 | 59| 66| 75 (85|96
At ¢ | 0056 | 0,057 0,06 |0,0615/0,0566] 0,0445(0,0455] 0,0478[0.545{0;127)
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s, lo I -»‘ .
,Zlemax anex'rp xopnmanuar mnra Tymmu Baxgm t—ZAt_

—O ,6131 ¢ Xyaau wyHzas, anraTe.anHr Ty XTamn yuyn capg- -

.JIaHl‘aH BaKTHH XaM TONHII MyMKHH, ByH,ua ABHAraTeJHHHT MOMEeH-

TH XapaKaTra Kapmuaug Kypcaranu. Kapmuauk momesTH 3ca xa-

© pakar 6yﬁuqa Ba yHra Kapama- Kapid - OyAuM MyMKus. Macajan,

KapMmHAMK MOMEHTH HlKananum Tydadii Xapakarra Kapama-Kap-
my AyHaJArauia NBUraTe/HUHT Te3JUrHHH = A7, Ta KaMadTHPHII
yuys capdmaﬂraﬂ Bal(T At Kyiunarnua Tonuaagm: :

: GD? " An.

M= — o o,
v - 315 _M?p"'MxYp
Xynau myﬂﬂﬁfﬂek, ‘IBMTaTeNb Te3NHTHHH GHD Te3AHKIAH HK-
KHHUHCHTa yﬂcasmu YHYH capq).rlaﬂraﬂ BAKTHH XaM  aHUKIAUl
MYMKHH. ) |
13.5. 3JEKTP lOPl/lTMAHPlHl‘ HA[‘PVSKA ,IIHAI'PAMMACH

SJIeKTp ABHrATeJHHHT aﬁnanmpum MOMEHTH, TOKH Ba KyBBa- -

\

THHUHE BaKTra Kapal y3rapuiud 3JeKTp IOPHUTMAaHHH" HAZPY3KA

duazpammacu ne6 aranazu Ba M (¢), [(¢), P(¢) rtap3ma OGesru-
aananu. Harpyska nuarpaMMacuuil, KypHEI 3/IGKTD ABUraTesn Gu-
JIaH HXPOUYM MEXaHM3MHUHT OUprajuKAa MUNaHCAHAArH XyCyCHAT-
Japui Xucobra oauiira-acocaanrad. Yydku. -asuraresnunr M (f) -
Ba P(#) narpy3ka amarpaMmanapu (axar 6apKapop pexHM .Bak-
THRArHHA WXPOUH- Mexanuamuunr M, (£) Ba P (¢) Harpyska Iu-

arpammanapu GujaH Gup XHi 6ynazm.vl By Balqma M=M,_ sa P_. :

=P, 6ynanu.

SJIeKrp iopmmai'ﬂmr Harpy3ka LmarpaMMacu yler xapaKaT
TEeHIJaMaCH acoCHAA KypuJaa¥. DyHHHT yuyH MeXaHu3M Kapimiu-
JAHK MOMEHTHHHHI ysrapmn xapamepu Ba 3JME€KTp WOpUTMaARaArud

_ JTHW XAPAGHMHMHT  KOHYHMSTH :MabiyM Oyadwn kepak.. Kyn

XoJ/Aapaa ABHTaTeJHHHT aﬁnaampnm Ba KapUMAUK MOMEHT/apu-
BHHT Te3JIMKKA GOFJIMKIUTH YTHW Xupaénuna Mypakkad Oyaamu.

By xonnapia xapakar TenrJaMacvHu -AHATUTHK €YHLl MYMKUH .

6yMaii, yHn rpaduk €ku rpadoaHaNUTHK yCYANA euuAanH.
Harpyska auarpammacuus xucobsam Ba KYPHUI KeTMa-KeTlH-

——THHH- LLdB]JYIﬁ -PaBHUiLLAE - HILJOBYH - Ky’ﬂp/'!{]lr{ KpaHuusr. _3JexTp

IODHTMACH MHCOJMHAA KYPHO yukamus. Maskyp kpaHaa ¢asa po-

- TOpPJHM aCHHXPOH IBHraTe/b wIUJaTHAraH. Harpyska auarpamma-

CHAH XHCOOaall YuyH IODUTMAHUHE = MEXAaHUK XapaKTepHCTHKACH
f(M ) ‘Ba IOPUTMAHHHT Gup nasp. MOGaAAHMAArM HUIMHH. Tab-

MHHJIOBUM AHJAHKII Te3NHTHHHEHT rpaq)nra n(t) lI.lYHl/IHl")leK IOpHT-
MaHHHT HHepuus MOMeHTH J, MabayM Oyauwu xepak (13.4- pacwm,
a, 6). Vit MexaHu3MUHUEC OHP AAaBPH ABHrarelHH BAJHAA OKJAA-
BHII 6y.nraH X012 TEe3ANTHHU n =0 IaH 1= Mg, raya 0/u0 ‘4u-
KHUI y9yH KeTrad BagT (Hilra 1yumpuu1 BaKTH £;), ODHTMAaHHHT
ysrapmac Te3aHK 7, 6uAaH vuaaul BaKtH (f;), Tyxramm BaKTH

{(#;) Ba MKKM NaBp OpacuiarH TyxTaml BakTH (f,) AaH HGOpaT.
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. . d N ‘
_n(t) OGornanuuiias J—;l HH rpa-

¢ux ycyama Tonamus (13.4-pacu, i o

8). n(M,) Ba & (t) GoraaHuwaap- l M

" naH (poﬁna.naﬂué Uil MaBIMHACH- ‘ -
HUWr Harpyska guarpammacu M, (¢) - nf- 5
ru Kypawmu3s - (13.4- pacm, 2). By /
MOMEHTHHHI Kufimatu Eku ¥ypTaua o ' —
KuiiMatyd (arap KapiuuauK MOMeEH- _
TH ¥3rapyBuau 06yJca) 6yhuua Ka- - dﬂT_-'
TaJOT &K . aBBan ¢asa ‘poropaum 77,

o~
~
(aa
N
4
w
[
Q

[

‘aCHHXPOH HBHraTe/b TaHJAHAIH. 9
Kosdduunent K=1,1=15

(1,3-1,5 xufimaraap OFuUp HITa

TYWHPHII IUaPOUTH yqu) ra Teir o

|
|
!
|
|
JBuraress TauJaHranfaH CyHr - "—l
i
1

KUJH6 OJIMHALH. Maik |
o

YHHHT DOTOp MHEpuHACH J, To- ¢ ,

nuaand. HOpuTMaHuHr ymyMuﬁ S Lj

uHepuus MomeHTH J=J 4/, -
AHHKAQHAOHN. ' ‘ L__

Cyurpa IMHAMUK MOMEHT MHK='
novpn ane = J;_sg HH TOMAaMHU3. ‘p
M. (£) rpaduru dn/dt 6oraa-
HUIIra [makian yxwam O6yaanu
(13.4- pacm, 0). : -

DpuraTesdutr afiidHTHPHIO MO-~ o
MEHTH KapUINJAMK MOMEHTH OWjaaH ’ .
AUHAMHK Momeﬁmapﬂnﬂrvanreﬁpa- 13.4- pacm.
WK ~BUFMHEAACHAAH  wbopaT Gya- ' A :
raaury  yuys, rpapux M (f) Ba M .(£) aap opmunaTacu-
HHHT Xap Oup. BagTra TYFpH xenysqn xnﬁuamapunn ysapo Ky-
wub, um MEXaHHSMUHUHE ‘Harpyska nuarpawmacn M(t) HH xocn.m
vyaamus (13.4- pacwm, e).

&Bnra'renb yxuaaru. KYBBaT rpapuru P ()

) ————M #1072, kBr

—

-3 —.-‘.—L—.___-..._

!

pMyJiara acocan alknaHTHPHII MOMEHTH OHJIaH Te3JMK rpa(pm{~
JaPUHHHT MOC OPAMHATAJAPUHU- ¥3apO KYnakTupHG XoCHT  Ku/m-
‘gagu (13.4- pacwm, o).

TAXMHUHAH 13aHJ3HT aH JBUTATJNHMHT Harpysxa Jmarpammacn

(t) éxu P (%) 6yﬁuqa Texmupunnﬁ Kan:uﬂ XyZiocara KeuHaiK.
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~-t-ATPOP-MYEUT TeMOeparypa
4=0 18 t6o; =0 6Fnanu, y- xonaa (13.14) TeHraama Ky#Hunaru

o

\136 IlBHFATEJIHHHr KHSHHIK BA GOBH[UH
el . ~ E
IanraTemapHnHr MHIJIALI )Kapaeauna I{PISHIJ.IH y.napxmﬂr HaL-
pysKa .AnarpamMacura GOFJIHK. -ABurarennu HWAATHII WAPOUTHEA |
Xocua1 Gynanuran SHT 10KODH -TeMneparypa YHAaH. ofinajaHum
| Y PCATTHYMHUHS . fapaxacCu 6YJu6 ‘Xucoo6Jananu, - AeKTp.. Npura-’
TeANap HIIJAHTaHWAA aa6aTra Ku3uiau, 6y 6apqa ABurareanapia
~COMIHP 6ynalmraH SHeprus ncpocbu Tydahinu Xocua Oyaanu. J1su=- -
- TaTeiJapAard 3JeKTp IHEPrus .HCPO(IAPUHMHT * 6apua Typaapu
HCCUKAHKK A aﬁ.naﬂazm B4 YHUHT Oup KMCMM TallKH MYXHTTa, 6omw-
%a-0Mp 'KUCMH MAIIVHAHHHT xusuuwura capd.6yaanm.
“ ' Arap TOCT 6ynuua anod) MYXHT Xxapopatu 40°C nes.’ xa6y.n
KHJMHCA, Y [X0JAa JBUraTelb H30JAUUACH TEMIEPATyPaCUHUHT
MYXHT Temnepa'rypacnnaﬂ omnmu 105°C (A .cundpary u3oanIMs
yuyH), 130°C (B cundnaru usonsuus yayu) sa 180°C (H cund-
. Laru H30/IAIMs YuyH) yeraparava pyxcar stHaanu Yyaram uso-
AABHACH TeMnepaTypaannHr F'OCT 6earuaarasn. Temneparypanan
cowuwura #ya KyAuamaiau, uynkn Gy . IBHraT€lb . H30/SLUACH-
HUHT 6y3a.numma B2 XH3MAT . MYAAATHBUMHT xucxapmuma o.rmﬁ
 Keaalu.
INeKTp - anraTen.napnunr xnsnm mapaenm—m TYIJ.IY’HPIU.IHI/I .
OCOH/IAIITHPHILl YUYH IIADT/M PABHUIJA ABUTATEJHUHT OYTYH XaxX- -
" mu -6up Meb€pna MCHAAM, HCCHKJHK 5Ca YHHHT CHPTHAAH Gup Te-
KHCAA TAPKadaAWw Ba HCCHKAMK ‘CUFUMH XaMaAa MCCHKJUK Y3aTH/H-
1Y - ABUTATENs BA TAWKH MYXHUT. Temneparypaiapy - gapxura mnpo-
UOpLHOHAN e XHCOGJaHANH. Ana 1y mapouT “yuyH ' ABHraies-
HHHF. YTa KH3WMI TeM{lepaTypacu t HUHT OGOMINAHFHUY TemnepaTypa
T6ow./l8H QXHDIH, TYPFYH Ty, TEMNepaTyparaya f BakT. utmua y3-
. rapumm xyﬁmnam 'remvmx 61411;11—1 mpoaanaﬂanw TR
!

~

T 1=tw(b—evﬁqa%ve 1314

f6y1-ma T—xnsum noumuﬁcu 6y1m6 nccm:nnx arpod) Myxmra ,
' rapxganraﬂna nBurarenﬂuﬂr 3HT '10KOpH" 6apxapop TemnepaTypara-,
Jwa KH3umu VuyH capdidHras ‘BaKTHHH Guaaupasu.”

BowianFuy wumaaw Aaspuia  ABUTATETHHHT. Temneparypacn

P avr Ahaenaa T e

cuAaH ,Zlcnp.un papy-- n,HuManp.n, =AbHH

«ypm—mmra xenanu.

: | c=q“u_¢»5.f . u3w

v (13 14) 8 (13.15) Teuraamanap acocuaa 13.5- pacmia KH3HII
arpu quauxnapu (moc xoana I Ba2) KeATHPHIraH. Pacmaan ky-
PUHAAKKY, 6oumam=nq ¥1a KU3UI Temneparypacn (Tsom)” ABura-
‘geqb TeMNepaTypaCHHHHT OpPTHHI -~ Te3/MTHHH ysrapmpap 9KaH
{(13.5- pacm). Kusum srpu yusuxaapu / pa 2 napaan KypHunaauKy,

JBUTaTe]b TYDFYH §Ta KM3HII TeMIepaTypacHra .aHda BakT §T-
‘ranjaH’ KefWHruHa spmwank. Arap nBuraTenb :-mem*p TapMOFH-\
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LaH y3WJCa, YHHHT KH3HIOH TYX-
Tailau, OUPOK WCCHKJAUKHUHT IBH-
‘raTeAb CHPTHAAH HYDAAHHUIM [&- T
BOM 3TaAH (HYPJAAHHII JABHTATER- 7y,
A TYO/A8HTaH HCCHKAMK XHCOOHUTaA
-conup Oyaapu). LlyHurr yuyu
JABuratean copuft Gownannu. l[em-
nepatypa ' ABHraTeAHHHr COBMW
KapaéHuaa KyRuaarn ugonarca My- “oow
Boq»ug y3rapanu:

t .
-7 o ; ‘
T'—Téom(l'—e )+ h : ¢ '
. ¢

+Tiyp- . "(13‘16) . 13.5- pacm.

Arap papuratenab arpod-Myxur . XapopaTuraya COBHCE, AbHH
Toom = 0 Oyaca, (13.16) Tenriama xyRuparu Kypmmmnu onaau:
t

T=Tye . (13. 17)

(13.16) Ba (13.17) tenraamanap acocupa 13.5-pacmna npura-
TeJHUHT COBUIN 3rpH 4H3WKJAapu 3 Ba 4 KeJTHPUIraH.

Arap ABurateJHHHT KH3HII TeMnepaTypacHd - PyXCaT ITHAraH
Gapxapop (TYpryH) TeMmepartypara sKMHJAMCa-l0, aMmMO YHAaH
.omub KerMaca, y xonajia 6y pexumia ABMrarennan tymaug Qofi-
JaJlaH uATaH 6y.nanu. LUYHHHr y4yH XaM nBYraTeJHHHF KU3WW Ba
COBHII XYCyCHATHra Kapaot I'OCT acocuna s/1eKTp I0PUTMANAPHKHT
MU KapaHu yuTa: y30K MYALAT/IM, KMCKA MYALAaTad Ba Takpop-
- MaHanouray xucxa MyZAAatTAd HOMHHAJ HIl pemumnra 6y auHanu.

A
60 -
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S 40

30 -
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|
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!
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£-0° 0 20 .30 40 .50 60 .70  MuKk
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M l.. {—! by
: . 3 . -
L T_; "
1 2 “A‘; | -
1 7 o
1 o - i { t
g ,f\'a‘f»sz 2 3 4 5 6 7 8 Maw
-t | il ¢, 1t “tg .
& p =~ A ;*L“‘ﬂ—%
—ta | R S A
13.7- pacm. - _ : ‘13.8-pacm. k

Y3OI§ Myddam/m uu. peaicu/nuaa JBHATENHHHT IOKAQHULI GU~
JaH HHLIAI AAaBDH Y30K BAaKT KABOM 3Tald, MIYHHHT YUYH YHHHT
6apua KuCMJapH TeMmepaTypaHuHr GapKapop KuliMaTaraua KH-
suiiay. ByHna nBuraTesHHHT HArpysKacH HOIAW BAKTH AABOMHIA
ysrapmacaury (13.6- pacm, @) €xu J3rapuG TypUIY MyMKHH (13.6-
pacm, 0). I[BuraTeJmnHr Y30K MYIARAT HINJAraHaard Kusum (2)
Ba copnul (4). arpu uusngaapu-13.5-pacmna kypcaruirad.

Kucxa nyddaman wwe p esicamnda 7eKTP OPATMAHUHT HOMH-
HaJl HArpy3Kaja MILJAml AAaBPJAapH ABHIATENHH BAKTHHUAH SJEKTP
TapMOFHAaH y3u6 Kyiuim BagTH 6unap aaMamuun6  Typanu. AHa
Iy .BaKT RaBOMHMAA IABurate/b aTpod-MyXHT xapoparuraua .co-
Bauira yarypand (13.7-pacm). By pemxmmma Xyia kaMm MHKAOp-
--Iary Mexanu3maap (TYFOH ~3aTBOPJAPH, aXPaayBUH KYnpukaap,
KyBYpJap sadsidkkacd Ba ‘Gowxanap). -uinmadna. llynusr  yuyH
MasKyp pexHuMAa WUIIAANUraR JBHFATeNJAp MAaxcyc Kypmmanap
‘YYyHrHHA WIinab qmgapnnama.

. Taxpopaanaguran Ku¢Kka MyAJaTJHd HUI PeXUMHAA s.nemp
iOpHTMaHMHI‘ HOMHHAJ HArpyskana KMCKa MYAZAT/IH HLLIAM JAaBp-
;- fapu- f,)- LBUraTeNHM TAPMOKNAH y3UG KYhumu (naysa) ﬂaspnapu
(£,)-6unan éxu ABWraTeN]aH HArpy3Kand OMu6 kyfiuiy -OuiaH. ajs
_mamtapub typuaann (13.8- pacm). By pexumzua .Harpyska yJaH-
TaH AaBpAa ABHrareab KUCMJAAPHHUHC KU3HUI TeMmnpeparypacu 6ap-
Kapop xufiMmatraya xyrapuja oaMaliiu, maysa Bagtuiaa, 3Ca . ar-
po(p MYXHUT Xapoparuraya COBHINTA YJ/TypMahnu. TaKpoleanazm-
TaH KUCKA MYAAATIH HIT PEKUMU yJAAIHAHET HUCOu#l naBoMuitIUry
(Y A) mefinnapurad . katranuk GUJMAH XapaKTep/aHalu:

VI = - 1009 = 7"5 100%, - (13.18)

tn : u
Gy}ma ty —6yTyﬂ LHKJT BaKTPI.
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Canoar xopxonanapusa Y] 15, 25, 40 Ba 60% G6yarau Typ.ad
KYBBATAATH ABHraTe/sap MuIa6 uukapuaanu. Bynapna umianusr
AapoMmuiyury 10 MuHyTZaH ommafifiu. Y30K 1aBOM 3TAaAMraH pe-
xumaapaa Y — 100% 6yranu Ba Oyumait LBUTaTe JIaPHUHT Hiffe
Jamy y30K MYARATJAH KU DEXUMMTA TaanyKau OYJanu. :

13.7.‘9JIEKTP JBUTATEJJAPHUHI KYBBATUHU TAHJIAIN -

JlBuraTeJJapHUHI KYBBATUHHM TYFDH TaHJAll KaTTa axaMusaTra
sra 6vJub, 3MEKTP OPHUTMA KYBBATHHHHI OOIIJIAHFHY ~MHHUMAA
 KHAMaTHHH Ba YJA4PHH SKCIWIyaralus KuJAWIIAa . 103ara KeJyBYd
Heprus UCPOQUHUMHI KAMDOK - OYAMIDMHH - TABMuHJaldd. bapua
X0/J4apAa XaM ABUrare ViapHHHT HOMHHAJ MIH DeXUMJAPWHH HIU
MeXaHM3MJADHHUHT PeXHMJApDHra MOC XOJ/a TaHJall Kepak.
V3ox myddaman nw pemumu y4yH Osuzameny KyB8AMUHL
mansay. XaJK XYXaNBCHHALHT 8KCADHAT *TAPMOKJApHaa ‘UUlAaTH-
JAUrai TYPAH MeXaHW3MJADHMHT HAarpyskacH ysok .Myanar Aa-
BOMHLA y3arapmac éKu kaM ysrapypuau 6ymuun MyMKHH. Arap
6yHnal MeXaHH3MAap WCTEbMOJ KuJaauraH yarapmac KyBBar (P)
Mabaym O¥/ca y g0J4a NBUTATeJHUHT KYBBATH OEBOCHUTA Karo-
Joraan 1apsananu. Bynna nsuratenb xgysBatu (Py,,) Harpyska
KYBBaTH (P) ra Tedr xuaub oamnajgv. Arap katanorga OyHaait
KyBBATJH ABHTare]b Gyamaca, y Xo0JAa HABOATHAArM 3IHT AKHH
KaTTapOK KYBBAT/IH ABUraTeJb TAHJAAHANH, ABHH Py, > F 6yau-
I'¥ Kepax. Arap MeXanuU3MHHHT KyBBATH OJAMHIAH MabJAyM O¥.-
Maca, yHAA ABMraTeab TaHAawl 6ab3d KHAMHYWAHKIADHH TYFAMPA-
JH- Y3ox MYyZZAaT y3rapmac Harpyskaia uIJadnuraH MeXaHudum-
aap ‘(nacocsap, BEHTUAATOPJIAP, KOMIIPeccop.aap) yuyH MYJKan-
JIaHraH JABHUraTe/JIADHUHT KYBBAaTH Ha3apui xucobaap &€ku SMnu-
pUK cbOpmyna.nap épnaMuna xuco6:1ab, EkM Harpyska pauarpam-
MaCUHH Kypull #yad GuJaH aHuKJIaHanu, MacaiaaH, HaCOCHAp yuyH
Kyduzaru ¢gopmyanad QofinanaHull MYMKHH: ,

pH;_Q_’il > «Br, " (13.19)
: 10"’11-:’7)' o
6y epaa Q — HACOCHMHI HII YHYMH, M /c, H— tyna . 6ocum, M;

| — XaWAaNalural CYIOKIUKHHHT . COJHIITHPMA OFHPAMIH, KI/M%;.
K — 9XTHETAHK Ko3(pPuuuentn; (P, <50 kBr 6yaranna K =1,2
50 nan 360 xBr rava K,=1,15; 350 kBt nas togopu I{yBBaTJIPI
nAsuratennap yuyn K =1 »1); M My — MoC X04na Haco:@ BA Ha-
coc OusaH ABUrartesb Opacnnaru Y3aTMAHMHT qyowlanu Hul Koaq)-
¢uguenTiapu. :

6- macana. Kyn xapamau yisiapra cys Oepaauran Mmapkas.ad
KOUMa HAcOC Y4YH POTOPH KHCKAa TY!all FHPUJATaH - CHHXDOH ABU-
ratesb KyBBATHHU TaHJaml-raja’ KuAuHanu. Dysia gydwaaruaap
MabayMm: Q =0,05 m¥/c. xucodui cys 6ocumu H =25 m; m,=
0,5; 7y=1; HacOCHMHI M) PEXHUMH — Y30K MydaaTau; 7=
== 1000 Kr/M3 HACOCHUHT altauuw Te3NUrH A, = 1450 axm/mm—x
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bl

e

: V&eq'z‘/tziwu. ;(13 19)- .(bopMy,nara acOcaH Hacoc Taaaé ,,Kulxran" g

Karanornaﬂ KYBBaTPI 6yunqa sHr HKHH 6leraH poropu KPICI(&
Tyrammnnmaw ACHHXPOH: ABUCATENL TAHAAKMHS, YHUHT HOMUHAJ
TeXHUK KYPCATKHUIADH Kyidujaruua: TypH A P, =95 kBr; n, =

= 1450 il MuH; My, = 0,9; cos¢ =0,8. . .

Beﬁmnﬂrop yqyﬂ xyﬁugaru q)opmyna,aaﬂ (poma.naﬂum MyM-,
K»HHJ’ % LR S . P A

S mzmy B (13 20)
6y epna Q—Beﬂmnmopuuur Ml YHYMH, - 3/c-”' —1y1a 6o-

CuM, MM CYB yCTYHHU: K5 — 3XTHETNUK Kos(p(puu.ueﬂm (P: <2xBt
6y.uratma K,=1,5; 5 kBt rava K, =1,25; 5 kBr nau 10K0pH

6leraH11a Ka 1,1=1 15) Mas Ty — MOC. .XOJAQ . Bemmmrop Ba
ysawanunr doftpani wm k03 PUUHEHTH.

Komnpeccop yqu Kyﬁnnarn q)opMy.naﬂ.aH (poﬁ.ua.naﬂum MyM-
| KHH: _ S

P, = _oa kBr, A | (13.21)
102"21("1)7 L ]

6y epna Q - Kounpeccopuunr i yaymu, M3/c; A —1 M® xaBso-
nu 1 armocdepa GocumAan kepakad OOCHMraya CHKHI YuyH capd
Gysianurad uil, K[ - M; % 7y — MOC X0J1a xomnpeccop B3 .y3art-
 MaHHur d)oﬁnaﬂu HIU Koacpc’pun.ﬂenm

- Kynrrua mexaHusmaap ysox ‘MYLIAT. Y3rapyByas HArpyskama
nm.:raﬁm.nap Byvuaai Kypu.manapnam BJIEKTP  ABHMIATEIADHHUT
KyBBATH ‘Harpyska AuarpaMMmacd &ku ¥yprada - ucpopsap ycyau

©7 - -aeeenla --dHHKJAAHAAW. Y Praua ucpodsap yCyJu . JBHrarteAHUHT

Mwaul AaBpHAArH YpTaua KyBBAT HCPODH AP, HAHOMHHAJ Hars

pyaKa '6MNaH HIIAragaaru’ HCDOCbIlap AP,y 6quaH COJUIITHPH LI~
ra acocnaaran.
Ypraqa xyBBar ucpodm ywoy u¢)0ﬂaﬂ.au TOLMIAH:

AP ARG H AP :

- . 4p
R ryp

6y epna AP,, AP2. . AP - ti BaKTﬂam"KYBBar picpoqm-”'t ‘—’»
HUKJIHHHT AABOMHAIHTH, - ! :
‘Arap HII UMKJH BagKTHAA “YpTavua l{yBBéT Wcpobu HoOMHEAA
Harpy3Ka OuJaH HULJAraHnard HOMUHAJA KyBBaT HcpOduaan - om--
Maca, y xO/ha ABArareJHus.: ypraua TEMMepaTypacH KOu3 Kuii-
Marian omwmanau: Jlemax, .Burareds TYFpH TagJaHraH Gyaanu.
Wynnad xuans ABHIATENHY ‘TadJaul Luapm cudparuia - ym6y
- m})ona xusmaT xgu.ua;m S : _ ,
Cs<en
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- AMMO KaTaJor/japia jpsurave/b TYFPHCHAArH -KePaKAH. Mabs
AYMOTJIapHUHT - €Tapjn GyJimacjary kyn xoajapia ypraua Kyssar
ycpodunan  dounananuluny - kHiguAamTupany. - LLlysuHr  yuyH
amajfa aHyaruHa CojlRa ycya: 9KBHBAJAEHT MUKROPAAp (TOK, MO-
MEHT Ba KYBBAT) YCYAHM KeHI KYJAJAHHUAALH. :

DkBUBANEHT TOK Ael, mWyHAAH y3rapMac TOKKA aiTHIA IHKH,
Oy TOK 3/EKTp LBHrateiu 4yJraMmaapHiaH 6yTyH MILJaL  AaBpH
nasomMHja YTuG, 4yJAFaMJapHuU XaKHKUA TOK ymauuamnau 6up
xunfa Kusaupanu. [(purateanudr Gepuarad Harpyska JmarpaM-
MacHRAH 3KBUBAJEHT TOK KYHWHarniya TOMHJIAAM.

13.6- pacm, 0 na Gepuarau [ =f(£) srpu YHBUKAH rpacduk no-
POHaJIH CHHHK YH3MK OW/IAH aTMalUTHPHJAaLH XamzAa t,, t, Ba Xo-
K430 BaKTJap OpaJUFuia ABurareJp MOC pasumaa-/y, I, Ba Xo-
Ka30 TOkJap KabyJa Kuaaiu ne6 XHCOGJIaHaJIH By Baxma .HeHu-
}Koynb KOHYHHTA 2COCaH:

Bor-ty=102rit, b Rt =4, e dyrty o Lt

6y, epAa r — 9JMeKTp ABUTaTeJb qy.nPaMJxapHHHHr Kapmmmru Bys-
Hau 9KBUBA/IGHT TOK ‘

T el
[ = ]/ i o ol (1322)
LY¥LE. A .

J,Bura'renﬂnm‘ KaTanornaH TAH/JAHALWTAH HOMHHAJ “TOKH Lyo
XHCOC/aHTaH SKBHUBAJEHT TOK [, ra TeHr éKH YHIlaH KaTra KHAUG

O.HHHHIHI/I KepaK H'I:HPI

LD ]

[ >l. » - . . L N

HOM 3

6- Macana. 13 6- paCM, 6 na KeJATHPHJraH . rpaq)mc 6ym4qa uur-
JIARAUrady HMur MeXaHusMmu SHeKTp llBHI‘aTEJIHHHHI‘ HOMPIHaJI TOKH
TAHMGHCHH: ~ R

]/40‘ 514575 1 508 - n0+452 5F 35 5+25n-.20+3oz.1o‘;
545+4+1045+54+20+10

= 36, 9 A.
KaTaJIOI‘llaH 1

won = 1, =369 A Kunuﬁ Kypcamnran Typnam
JABHraresp TaHJaHaAH. g /

Arap saexTp ABUTaTEIMHHHT MarHHT oxmun ysrapmac 6Vaca
{napanjen y#roTHmau Y¥3rapmac TOK BAa CHHXDOH 9JEKTp [BHra-
TEANAP), Y XOAZa 34eKTP ABHUTaTENHHU IKBHUBAJEHT -afNaHTHPHIU
MOMEHTHUTa Kypa TaHJall MYMKHH:

2 . 2 o . .
M, = ]/ Mit, + Mty +o ok Myt (13.23)
t1+t2+-..+tn . .

yynku M =C,®/ a <D==const 6y.nr'aﬂna MOMeHT TOKKa NpeC-
nOPHUOHA 6y.na11n. )
- Arap GepuaraH Harpyska rpapuru KyBBaTHHHI‘ BaKTra 60Fxa- .
HUWHKAAH HOOPAT BA HAarpy3KAaHHHT TE3NUKKA TabCHPH IKYA] KH-

R




VR

HHK 6yJ|ca (MacaJlaH acuuxpou cuuxpoa JIBura'reJmap Ba. Mapaji-
‘' ;en YHFOTHIIAM ¥srapMac TOK IBHTate]u), Y XO/na SJAeKTp ABH~
raTeJmHu KBUBANEHT KYBBAT OJANYA TAHAAM MYMKHH: T

Pit, + Py +.. .+ P
, l/ : t,+tz+_---+tn R (1324)
qymm P=Mo Ba o —const 6yarania KYBBaT MOMEHT Ba TOKKa
NPONOPUUOHAN 6y11a1m -
Arap M_ > M, éxkn P, > P, 6yaca, (13 23)‘ xn (13.24)

Cpopmyna 6yiinga xucoﬁnaﬁ TaHJIaHI‘aH ABHraTenb Kusum mapm-’
- Hy Oaxapanu.

-KucKa MyALaTAM HII PEXUMH YUyH ABHTaTeldp xysnamm&' B

TaHaaml. Kucka MyAaaT/aH Wi PeXHMHHMHI Harpyska AHarpam-
macu- (13.7- pacMaa) kjpcatuaran. Maskyp auarpaMmara Moc pa-
Bumnaa (13.23) ¢opmynanan ¢oiganranub, SKBUBAJIEHT MOMEHT
xucoosanagu. Bynna ¢, 4+t 4 ...+ tp=1¢, ne6 oauHasu Ba
" KHCKa MyRAaT/I¥ HILIAL BAKTH ne6 atanagd.

- Cyurpa karajoraan £, BagT Hmjamra M§JKaJaAdHTaH, HOMH-
‘HaJl MOMEHTH SKBPIBaJleHT MOMEHTra TeHT KM YHAAH KaTra Mg, >
. > M, 6yaras ABHraTe/b TaHAAHAAH. DJEKTpP ABUTATE/HH OHHTA

- yTa 10KJAaBHmIra TeKMWUPU6 K§puim kepak: HarpysKauQHr lnaslts
" BuCOaT¥ ABHraTesb [p,.flue HHUCGATHHHHT XKOU3 Kunmamnaa Ki=
yuK €KY YRra TeHr OyJuiH Kepak. .
Taxpopaanagurad KMCKa MyAZATIH HILL pe YXHMH yqu IBHUra-
TeéAb KYBBAaTHHH TaHIaml. Kpauaap, - AudTiap, SKCkaBaTopap,
' MeTaJJapra HwaAos GepyBuH Oup KaHua AACTTOXJAPHHHI NBUIra-
TeaJapd Ba wy Kabuaap TaKPOPAAHAZHraH KMCKA MyANATIH MU
PeXHMHAZ HULAAHTH. Y.napHuHr Harpyska Auarpammacu  13.8-

4 pacMaa KypcaTuiraH. o

TakpopJanaauran KuckKa MyAAaTaH pexumia umnanunrau Me-
XaHH3MJAp Y4YH JBHTaTe/b KYBBATUHK IOKODHAA _KEJTHDHAFAH
SKBHBAJEHT TOK, KYBBAT Ba MOMEHT ¢opmynanapnnan ‘doinana-

~-~rm6~TaH.nam MyMkdH. 13.8- pacMaa kypc aTuaras . rpaguk acocHia.
SKBUBAJEHT KyBBaT Kyﬁvmam ¢opmyaa 6yituua aHHl{JIaHalIH"

- PY, 4k, 4 Pt e
= ‘/ . 11+t2 'l'ts B 77”_7',4‘ N _,‘1_325)

g nnm(fxaﬂraﬂ ‘SKBUBAAGHT I{YBBaT Ps Ba 6epmu‘au Y yqya

KaTanOrfdH -ABUraTe/IHUHI HOMHHAJ KyBBAatH TONUJAlH. XHCOG-

“Jauran Y I 9Hr AKMH CTaHAapIra MOC kesmaca, y  xoaza (13.25)

" PopMyAARAH TONWAFAH  KAKAKUN DKBUBAAEHT I{YBBaTHH (P,,) cran-

napr yﬂ,n ra Kama xncoﬁnaﬂanw ' » ,
[

, pa Ps 'x : yfllx .

- cT

(13 26

’8-Maca.ua 13.8- pacmnaru rpaq)mc 6yitnua PI[HJIQB'H/I Mexa-
" HH3M ABHI3TeAHHUHT HOMHHAJI KYBBATH AHUKJIAHCHH:

340"



5F 05T 5. 15+44. 
P,—= V 0BT 151 L=4,78 «Bn;

VI = - 0,641,541
054+ 154142

Y =60% yuyn karaJorian napainej YHFOTHIIAM Y3rapMac
TOK €KM 4CHHXPOH ABUTATENHUHI HOMHHAA KYBBATH THIHJAALH,
P, .. >P, =478 kBr.

HOM

- 1009% = 60%.

13.8. DJIEKTP IOPUTMA YYVH JBHTATEJb TYPHHH TAHJAIN
BYNUYA YMYMUW TABCMSIJIAP

" JiBuratenHd TYFpM TanJam KaTTa axamustra sragup. Kym couns-
Ay y3capyBYaH Ba Y3rapMmac TOK ABUTaTeAJapUHUHT TYpJapy MuH-
23 y 6KH Oy WII MAIMHACHHUHT IOPUTMACH. YUYH WYHAAH nBHra-
TeNH¥ TAHMAI KepaKiH, Yy HILAZ6 UYHKAPHII KapaéHUHHHT XaM
TEXHHK, XaMm HKTHCOAHH Tanabaapunu 'ry.ua TYKUC KOHAHPCHH. |

_DJeKTp JOpUTManapHU JOAMXanawna y3apo GOFAUK OUp Katop
macajanap (ABUTAaTENHUHT KYUJAHHIIHHK, TeSNUrWHA B3 TYpHHH
TaHJall) HU XaA KUJAHIIra TYFPH KesanH.

JBHraTeHUHT HOMHHAJA KYYlaHKUWIMHM TaHAaml: By Macananu
 @UHIIAA CTaHA4PT HOMHHAN KYUJAHUINrE acOCAAHMIANH. Y4 (asza-
MM ABHraTeAsap 220, 380, 660, 3000, 6000 Ba 10000 . B. xyuaa-
HulIra, ysrapmac Tox Apurateanapu 110, 220 Ba 440 B Kyuaa-
HAmApra Myaxasiab uukapunand. Kuuuk sa yprawa (100 wBr
raua) KyBBailau yu (asaiu aCHHXPOH - Ba CHHXPOH JBHTATeJAap
 yuyn 380 B kyusanuminu tannam makcainra MyBodukaup. 220 B
AH KyuJaHHIl TABCHA STUAMAaiAH, YyHKM OyHza TOK kyud ¥ 3
MapTa 10KOpH 6¥.Au0, panraud Mertans capOuHu KynanTHpasd.

Karra Kyssatiu snexTp ropurmanap yuays 3000, 6000 sa 10000 B
ra Mysxanaadran yu asaay JABuMrarennapiu  KyJjiaul . TaBCus
-arusany DBy kyunanuwmsapaad gall GupHHH- TAHAAW - CAHOAT KOP-
XOHACHLATH- IOKODH quﬂaﬂnmnu Tapmoxnaru qunaﬂnmuuﬂr Kuit-
Marura OGOFIng.

Tesaui u 60WIKApHAA[UTaH ysrapmac TOK JIBUTaTesa/H. s.nemp,
1opuTMa y4yH acocaH 220 B, 6awmsan 110 B kyuaaunm. Ttascus
aruaand. Uysaku 440 B ra myaxasnanras.ysrapmac. TOK ABHIG-
TeJLIapH MLLIAI' NABPUAA Te3-Te3 MUIAaH YHKuO Typamu.

- IluraTenp TyYpHMHH TaHjaaw. Tawsananuran ABHIATENHHHT
WyHAal# TYpPHHH TAHAAIN KepakkH, YHH OOLIKAPHIL OCOH, SKCIJy-
arayus KMUAMILAA MYCTAXKaM-Ba MIUOHYJAM XamAd Hapx¥ ap3oH,
'¥3u uxuaMm, IIYHUHTAEK xoxop’u 3HepreTuK Kypcarrudaapra sra
6yJcHH. [IBHraT€NHUHI TYPHHHM TaHAAIIAA IOPUTMAHHHT = T€3JULN
6oImmKapuJainrad éxu OO KADHIMAVAMTAHJIUTHTA XaM 9bTHOOL
6epuiu kepak. IOKopunaru tajabaapHAiHr aKCAPUATHHH KOHAUPYE-
' yu 3AeKTp OBUraTesr — Oy POTOPH KHCKA TYTAUITHPHUATAH. AaCHH-

xpou npuratenaup. Llynmar yuyw wuw xapaéHula Te3AUTHHW -

- GomiKapuml Tanad STHAMAHAMraH 6apqa Wl MeX3HM3MJIapH Ba Ma-
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=
mnﬁanapuga,iacuuxgoxi mmararemap.. nguunany. [lynunrs
" JeK.- Maskyp' ABHTaTeNJap KaMuuAnkmapLan ixam: xo.rm amac.
.YJxapHpmr aCOCHAIAPH xyﬁnuagﬂgpﬁaﬁ guﬁ»pa'r.;

. Uekaantas willrd Tyluupyid Mbﬁéﬂrhna Ka‘rTa uura Tyum-
pmn TOKMHHUHF Masmynnum. :
vivi PoTOp BaHNAPHLATH Hcemdmx ) mmpau (HT 'Tamxn Myxm-
< £8 Sa%ig 'rapzqanmac.rmm Tdatan' t{éﬁm yn@m conmmnr qexnaﬂ-
TaHJIMTH, ' s,

3 yxnam Harpysxa MOMEHTH y3raprania TeSUKHARE ysrapuum

)zmra Kapamau, -Xang xymanyrugaru AespaK . 6apua KuuuK
‘a ‘%ip dia’ 100 kBT g, Te3Huch’ Gouikapinsainuran
“HII Mexaﬂusmapund “poropu Rhcxa Ty'x*ani'm‘pnaran acuuxpou,
ABurareanap KyiiaHauu. ‘
I "Taxpopnanannrau Kucxa Mynnawm pemeﬂ;a nm.naﬁnnran Ba

xucxa Tyrammpmran acnnxpou gl m’arem)* poropmta 6m~ra Bicn
méxura bnma)éon kaqfacn 'rapspma “Kofiiai

4'rymupum TOKH Scd ‘Hutéa'raﬁ‘ KHdnk f;ﬁy;xarm -
0y ' Alirdresnapidn’ ana

: "ymnpamnarn snepmﬂ He

e - 5

‘nuira
mﬁdﬂm Ba,I{TK’ léaMaﬂ(gH RN
f“B -bsn X mépna'~fpasa porropn’ﬂ“acunprﬂ aam‘&remla
‘xdu_Qofnadifiura - yepid dedtan. Yadp' KyMuxat anechp fopm--‘
napui Kapakdrra' kearipuiina” {yiianaa; foret
U Ofdph m8fonTaa’ itira Tymn‘pﬁnanura‘ﬂz-~“"
' MOMEHTHHHET KaTTa' 6y Uil TaNd6  KATMHA UTEH: i BA - TeSAAHM MM
qemanﬁnr»aa“mexannsmnap (naccaxmp ‘B2 ImaXra/*:xyfapqun Ky-
S8y CoaTi SKafTa: ymafmm eonu-»wymmmra_% uggnawan o
“TAH KUCKa MYRRATAY 'PeMUMIa HILIAKTUran) fxgypmlma.nap.» o
4 AZU TR SHHKHEE xmmm qerapaua 60uixapu’m HHandgo smnannrau
~ XypnaMaaap. RRInl BT
; mtbasa porop.rm acmzxpon nsuraren.napnu xy:mam \xepax 6y.n-,

'raunﬂcn an6araﬂ Mypaxxa6mrl~mn a'bmﬁopra oAuL Kepa L
Y prava Ba KaTTa KyBBATIH, V30K MyEAAT/iH peuMAa’ MiLAAR-
) nnran - 60IKapUAMal fUran 3AeKTP IOPUTMAadapaa | ‘CUHXPOH JIBUFa-
reJmapnaH ‘pofinanagnm ‘MaKcanra MYBOCl)Hl{Lal ‘Bynnaft  oput-
mazxapra’ xomnpeccop.lxap, ‘Karra KYBBaT/AH A HACOCAAD BA BEHTHASN-
_TOpJap Ba ‘GowKaap kupagu. CHHXPOH ABHIaTEAAAP mxopu PUK
“BA CUFHMJIH:COS ' PEXHMAA MIUJAA ONHIIH 6uJaH’ ACHHXPOH a8k~
raTeNnapnat ‘hapy xuaany. Kuupk l{yBBaTJIH xypmma.napna Oy
nBuraTerapna Kyanan: HKTUCORMA - MUXaTUAAN * Y3 HY OKAaMal-
M, qyAkd capaaHras xapaxariapHu’ y.napxmiaxcunyarauaa-r{au-'
Crmuigarat a(psan.nux.naou xouaauaﬁﬂ.ﬂ.~ Sennre RS
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s Ml AR OVTHI & geY Pa , TR SUREHA L KATTA, i0PAVIMKAA *i PABOH. GOUL:
KapuuioTa1at  OTHIARHTAH Ky PUIMaTapia, katea ulura: DymHpHiL
COHMra 3ra Gy JraH MEXaHWSMAApHa:Ba HUCOATAH KUYUK. TE3NAUKAA
HULARIIMRAH  ODATMAAEP A STApMac TOK NBUI-aTeIIa PUHH KyJiJIa
MyMKHHE: < Bysmal Ky puaManapra |p eBe peys:: 1 POKAT: .CTaHAADH; M~
Tajara Auos Gepuil:ZAcTFOXJAapPH; ANEKTP: TPAHCHOPTH, AUTIAaP;
KyTapMa-TpaHCHOPT MeXaHu3MAap Ba GOMKANap MHCOA GyJalH.

dAexTp / :ABAr AFCTRAPHHINIT] HOMHUHAY } { TE3 T HHA: TaHAaul.
daekTp anraTennapHu WUl MallMBanapu OuJad §3apo OupuxTH-
PHILHMHT -9HF COMEA Ba MyCTaxKaM TYpHyJapHu 6GEBOCHTa MyddTa
opKanw’ yrauaup.: By ‘Xonaa JBHTATENHHHT Te3NUFH: Hill ‘MAILKHA=
CHHHUBT.Te3/IUTUra i TeHE KHJNG' oNHHAnu . JBHraTe sIap: »9ca  Mabs
AYM :CTaHRAPT ‘Te3ANKKA Myuxannanran Oynanu. Bynnan rawgas
Py, ABHF2TENJIAPHUHT HOMHUHAJ .TE3TIUIH :KAYUKDOK « Ofaca,  -ynap-
HUHT; JJAuaMi 0epuaran: HOMHHAM KYBBATAA . (Pyy) KaTTapoK: 6Y-
Aanu. LLynusr: yuys akeapuar ABurartesnnap 1500 sa 3000 aka/mun
Te3JIMKKa MYJXannab Hm(a,pn.nanu.,*I/IKKHHHH,.'.IaH,,..um‘,MaimnHaJla-'
p#, AcOoCaH, 'KHUHK Te3/mKKa. {200 = 500 alia/mun)  Myamanjanrad
6ynanu. DuHOGAPHH, ABUTaTEIADHH WLl MAUIHHAAAPUra: -yaaul
ysaTuul -KypHAMANApHAAH ¢ofinanaHHUIHA: TAKO30 Kuianu. Byxnait
XOAnapAa ABUTATeNHHHT HOMHHAJ Te3JUru OHp Heya BapuaHTAap<
Ia. Xpcobaaiy, TeKIMHPHIL. Ba :aHAJH3 KHJIHIN.aiOoCHla TaHJaH3IH.

DAeKTp ABHraTellapHUHr KOHCTPYKUMSCHHH TaHnawr. JlBu-
TaTe/Nb KOHCTPYKIHACHHU TaHJallAa aTpod-MyXHT apouTH xaM
Xuco6ra osunanu Dynia nBuratesnu Tamku MYXHT. TabCHPHLAH
XuMmosiam Kepak 6yJ/ca, HKKMHYM TOMOHLAH, ABUFaTeAnapla 103a-
ra KeJHIIK MYMKHH 6Yaran vquﬂ.napnaﬂ arpod-MYXWTHU (arap.
‘@nyBuM YaHrJap, MOPTAOBYM ra3nap Ba -aparaurManrap Ba . wyura
yxwamaap MaBxya 06yaca) Xxumos Kuauim Kepak Oyaamu.  Lly-
RUHT YUYH XaM. JBHTaTe/ap OYMK, XHMOANAHIAH, énuk Ba. nopr-
Jalra xaBPcu3 KYpHHUIIAA HilNalb UHKkapuaanu

© Ouug. ABWrareaJap xew KaHiai XUMOs BOCHTaJapura sra Oya-

‘Mafinn Ba._4gaHrcus, Hioccus Ba GowuiKa apanammanapra ara 6yJI-
MAaraH Kypy{ XOHa/apha.HIUJaTHJIaAH, , , ;

© XMMORAIHIaH [BUraTe//ap. Kyﬁunarmxapra 6y.rmﬂama' .

— TOK. ¥PKasyBudu KHUCMJAApra tacoiudan ternb weTumaan Ba
ABUraTe b HYHTAa TAWIKK OYOMJAp TYWHO KeTHUIHAAH XUMOSAAH-
" TaH: (nBHI'aTeJlHHHI‘ oqmg xcoﬁ.napuﬂn enn6 TYpYyBUHK 'ryp.napu 6y-
Aanuy; i

— CyB 'romqu.nhpn Tymumnnaa xnmogmam‘an (TyleaH Tamxa-
pn COAGOHH XaM 6yaanu).

Enug asuraresnapuu 3ax, ras.rm JaHIJIH. xoaanapna WLIIATH I
MyMKHH Yaap xonkoK xamja Maxcyc 3udgaruu OWIAH TaBMHH-
aasanv. Bywnait asurartesqsap WuyuMra, TamKapuAaH 4aHr, ras Ba
.6ouika apansammaJjap- KupManiu.’ I‘epmemx énuK JBUTATEJHH 3C3
y30K Myapart cyara 6omp146 Kyinaca xaM IBurareis.- uuHra Ham
yrmaunn X

, [Mopraamra xampcus JJ.BmaTeJmap €HFUH Ba nopmam xasdm
6y.11_raﬂ,, xaBau ras €xu 6YFAM XOHaJapra YpHATHAAAM. YJaap-

\ o . 3..’3‘-_~ 




‘ . e : , . RN
HEHT Kopnycu my x{anap MyCTaxKaMKH uopmam Hamxcacuna
. ABUTaTe]b WUYMAA -XOCHJA OYJAraH aJadra 'ramxapnra——nopmam
- xasdu OyAraH MyxuTra 'meaﬁJm. :

" Byaapaan Tamkapu, nBuraTeJmapau COBHTHJIHIIY, MaxKamaa-
_Hyuly Ba wy xkabu OOmKa IyHra: yxmapn: xycycnm.napura Ka-. |
paG Xam 6up HEu3d TYpra amparnul Mymxnn

13.9. SJIEKTP lOPHTMAHH THPHCTOP BUJIAH - BO[!IKAPH[[I

Tnpyxcrop.md ysrapmpruq.rxapuunr wxopu OUK  (0,950,97),
rabaput yauamaapuHHUHT HYcOaTas KHUMKJMCH BA WY Ka6u 6O~
. Ka Kypcarkuuaapd Tyhadan THDPUCTOPAU 3IAEKTP- IOPUTMANAPAAH
KeHr ¢ofifanraguir #yara xykuaMmoxna. TupucTopaap Ba Teruiau-
60IIKAPHIN CHCTeManapuiad GoflanaHMWl  XaM y3rapyBuaH, xam
ysrapmac TOK ABUraTeNJAPHHU WIUra TYIIHMPHII, MYaMMOCHHH Xai
KMJalH XaMIa KepakJu POCTAaul xapamepucmxa.napu B JMHA-
MHK PeXHMJap HY OJiMIl MMKOHMHM Oepaiu. :

THpucTOpAM ¥3rapyByaH TOK - 9JEKTP = IOPUTMACH. Acymxpoa
' ABUFaT€MHUHI afJaHHIIJAD YacTOTACHHH - POCTJAIl  YUYH THpPHC-
TOPJAp CTaTOp 3amXupura yrasamu. Bynaa yaap é€pramuna cra-
TFOp uyJFaMJAapHAArd CHHYCOMAAJ Ky UNAHU[UHHHT aMIJIATYAaCHHH
‘(®as3aau pocraam) €KW yaCTOTACHHH ( YaCTOTAJH: POCTJIALI) poct- -
Jam. MyMKHH. Xap MKKaAa XOJAa XaM -aCHMHXPOH JABHUTATeJHUHT
aANMaHTHPHUIN MOMeHTH Y3rapanu.. By. aﬁnanumnap 4acTOTACHHUHT
V3rapumura 0au6 Kesand.

Acnﬂxpon JABHTATE/HUHT afJaHuNLIaD '{aC’l‘OTaCHHH mpncmpm
" KYYJaHWII Y3rapTHpruyu (TKV ) €praMupa poCTam CXeMacH
13.9- pacmna kypcatuaran. TKY “ausr xap 6up cpasacuna HKKHTA
KapaMma-Kapmu (napaJJeJ) yJAaHras THPUCTOP 6¥uHuO, yarapysuan
TOKHMHI Xap HMKKaJa spuM naBpuHu- yTkasapu. TKY épaamuna
KY4/JAHHIINY YSrapTupuli Y9yH MMIOyaAscau. (asa Gowmkapysdu
cucrema (UPBC) neb araaypyu Kypuama 6Yauind Kepak. Y HK-
__Knia-sasudanw Gaxapanu: 60LKapyBUH HMIOYA6CHH BYXKYIrad KeJ-.

. TUpany Ba YHEH TapMOK KyuJanumura uucOaran ¢asa 6y iuina

cunxuragn, UPBC THPUCTODAH ysrapmpmqﬂnur pocraaumi- O6yp-

gary « i O Ran 180 sxekTpux rpaaycra ysrapmpum HMKOHHHH

. ,'6epazm (13 9- pacMm).

: oot f—--"*"bomi{apysqu umny.nbcx-m THpHC- :
_ .. TOpaapra 6epum Jiax3ajapuHH ¥3-
rapTupul, aCUHXPOH ABHFATENHHHT
CTaTop  WyJIFAMura ‘Gepusia€rrad .
'KY4JAHUIIHHA ©  y3rapTapuiura Ba.
POTODHHMHr aliaHHIIAp YACTOTa-
CHHM YHYa KaTTa OyJaMaran opa--
AVKNA © y3rapTUpHIIra  3PHINHIN
.MyMKHH 1y 6unan. Oupra, Kyu-"
JAHWIUHY  KamMauTHPHUI ACHHXDOH

1426C

MaxCMMan MOMEHTNAPHHU Kamai-

HBHFaI‘GI\HHHF nura - Tywupuul- Ba .
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13.10- pacwm.

v

THpUINra oJH6 Kenagu. ACHHXPOH ABHIaTEJNHHHT aflJlaHHULIAp
. 4acTOTACHHH POCTJAll OPAJMFHHH KEHTaWTHPHII YYyH EnHK €KH
~uactoTasu GOWKapum CHCTeMaJapuAan (boﬁnananum maxca,u,ra~
MYBODHUKAUD.

JiBurare/iapHUHT aRJIaHHILJIAD YAaCTOTACHHH TApMOK TOKHHHHT
9acTOTaCHHH ¥3rapTupu6 pocTiam anoxuja Man6a GYJHILHHMU Ta-
KO30 KHJIaAH. Y aCHHXPOH ABUTATEJHH TABMHHJOBUH KYUJAHMIL.
4acTOTACHHM CaHOAT TOKH uacTortacH (f,=50 ') man -ommupum
éKM KaMafTHPHUIUHH PaBOH V3rapTHpHII ' UMKOHUMH Oepaiu. By
POCTJIAMI YCYJAMHHHI KMMYHJHLH aH4a Mypakka6 Ba KHMMar6axo
4acToTa Y3rapTHPTHUMHHHT  Tanab KHAMHMIIMAAAUD. ACHHXPOH
IBHTATEJMUHT aRNAaHUIIIAP YACTOTACKHH 94aCTOTa ¥3rapTHpruy ép-
ZaMuaa pocTramwHAHC 640K cxemacH . 13.10- pacMza KypcaTu/ras..
Uactota ysrapTupruy Gouwkapuiaiuran tyrpuiarug BT, y yu
dasanu Ba fy=const G6yaran TapMmOK’ Ky 4IaHHUHHH yarapmac
tox kyunanuwd (U) ra a@nantupanu, TYFpHJIAHraH Kyu/aHum-
HUHT  IyJAbCJABUUIHHE TEKHCJAOBYH jpocceau L, duabtp, yarap-
Mac TOK KYuJaHHWHHM §3rapyBuaH gactora f, 14 yu dasanu y3-
rapyBuad TOK KY4JaHHIIMra aiJaHTHPYBYX (ACHHXPOH J[BHraTeJ-
HM TabMHHJAAW yuyH) uuseprop M sa W@BC  aapnan u6opar.
daekTpoH-uMnyJascau pasa Gomxapumn cucremanapu HUPBC tyr-
pusiardy Ba HHBEPTOP THPHCTOPJAPuHH OOMIKAPHIUHH ~amajra
OWHPAAH BA KYPUAMAHWHT KePAKAM HIIAI DEXHUMHHH TabMUH-
nafinu.

THPHCTOPJH y3rapmac TO0K 9NEKTP mpumacu ¥arapmac Tok
LBHTATeAVHHHT . aHJaHNIIIAP YaCTOTACHHH DOCT/All Kepak 6yaran-
Ia Ba XaAfaH TAlIKapH KaTTa KyBBAT/JH JABHTaTeJNJApHU HLIra TYy-
WUpHLUILA THPACTOPJH ¥3rapTUPrUYNap KEHT HIUJNATHIMOKLA. ¥Yaap
épAaMuAa y3rapMac T°K ABWrate/Japu yu $hasaiu Y3I‘aPYBan

TOK TanOPHI‘a ynanumu MyMKPIH

) Tupucropan yarap ruprua — nsuratea (TY — J1) cucreMacuuuur
coana cxemanapunae Gupm 13.11- pacmma xypcatnarad. Tupuc-
topau yaraptuoruy MPBC -6unan Supranukna yu ¢dasanan  ysra-
pyBuYaH TapMOK qunaimmnnn VSFapa \Mrag -KydJ/aHuigay v3rap-
mac .Tokka aisautupagu. MOBC munr fqucxa Mynnawm - GomKa-
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CRTEETHEN HIHRBLEL RO WEAHGELERITONT N6 HRRTON

13 ll pacu. - STHE ‘*mprvfz <

e o a5 ST nEHLLT ; B
pyaqn;nmnynsc.aapavrupamp &4y Baé”V3(’.'napuu pABACKYS
J.taunmnapnumninuycéa'n APHN- LAAB] _:napmra» Hipasanapunn - anma

HIHBUITAPTHOMEA MOC XOJha: ouanw.: daga KyMtaH U WAAP AHRHT -

mMauduft sprim naspnapuna)ramwﬁ’ 1COM MYTAIN 51 | Tyha HilH: Terwil>
Ay PasaviapHUET TUPHCTOPAAPH: emamﬁ%rap ‘OOUIKAPYBYN T HM> -

nyaecaap- rupucropnap: Vil V2isa Vv 3ira i rernuans taGuuit ouun-

+ . JIMHI HYKTaapuiia ‘Gepuaca;’ surTKATTa TYFPUadnray - yprava’ Kyy-

JaHW T U,,D oJuHany. ; BoliKapysau - HMAYIBCAIPHU Tabuuil - o,pr-
il HyKTacura-HHcOaTan. a 6ypIakKka Kevmxmpuﬁ 6epuaICa, ' TH-

. pncropnap Keupok; OYHJIALM. - TprnnaHraﬂ ypraua- xyqnauum U, .
-3€a: 9Hr KaTra: Tyx-‘pu.rxauraﬂ ypraga- xyq.nauum U - R8H- "KHYUK
‘6Yaanu. Tupuc'ropaa yarapmpruqltapaﬂfm 'ryi?pmraﬂraﬂ “"Yp-raqa
"qu.naﬂnmn. : ) -

g e g i
e UemUn R

6y ep.aa a—pocmam 6ypqaru.

Uy Kyunagnin - ABUFATEARUHT ;mom?warn "KYUABHMIIra  TEHr

6y.na1m U_[yHHHI‘ yuyn T¥ — ]I -cuctema - yuyH 3/JeKTpOMEXanuK
xapax'repncmxa TeRrJIaMacH Kyfhunaruya ugonananagu:

o =Uy, (1 4 cos a)/(zK(D) R//(KCD)

6y Tepaa. R—HKODB 3aHMUDHHUHT yMyMuA xapwuiaard (Y mcopb
| UYAFAMUHUMHF BA YSrapTHPTHUHMHT KAPIUAMKIapUAaH ubopar). -

IOkopuzarn gopuynanan kypunanux, ‘pocraaw- 6ypuaru @ HE

-ysrapmpnm mcopra Kenaerraﬂ KYUNaHHIUHEH - ysr‘apmpum HMKG-

HUHHU 6epaﬂu. ‘Haruxana aurateJHUHr GypuaK Te3MMCHHH KeHl
OpaJMK A2 Y3rapTUPaiu. @ HHHT TYPJH KHAMATAAPY yuy+ V=]
CHCTEMAHHHI 'MEXAHUK “XaPaK . PUCTHKANADH - P JI ‘cucTeMa xa-
pax’repncmxanapma yxmam Ba y3apo napa.rme.n xoﬂna 6y.na,u.m
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s *14~ BOB CAHOAT KOPXOHAJIAPMHMHI‘ SJIEKTP
g TAbeYI/iHOT?l S

”.norq xymanuruﬂa Ba KyHB.aJMK Typmymna Keﬂr (boﬁﬂanaumam«l.f
DaeKTp CTAHHHAAADY = Y3rapTHPHIAETT aH ;aHepmﬁ Fypura Kapab |
_yew DNEKTP.; CTAHUU A

HCCUKAMK,  THIDABAHK, . aTOM,_lIIaMOJI B
Aapura OyAMHALM. ..,

MCCHKJIHK 9HEKTP mauuuacn (HSC)_opraHmc exumvnnunrfl
GHMIMAA, aXPatub YHKAZMTaH HCCHKJNK., QHEPTUACHHM = BIEKTD.

sHepruara aisaHTHpPHOG Oepanu. Heeugk BJIEKTP - CTaHUHﬂJIapH-;

Lary.neneparopJjap. 6yF. Ba ra3z TypOHHANAP,,..
TeJIAPH €pLamMuaa - aRJaHTHPHA ALK, . -byF .

H'-!KH eHyB .ABura-

Jap aa, 6ynazm L
Konneﬂcauam{ s.nex‘r

' an.ym xo:-son 2 HU. Tamemam yqu cytogg KOHdeHcaTra amlaH-

'mpunalm. ‘

Ld.g ]
TRACHHH Koaqnﬂang 1

_ yp6nHaJm HCCHKANK .
3JIEKTP CTAHUMAJAPH KOHAEHCALUHOH B2 uccm(nux Ta’bMHHOTJIPl Typ- ,

CUHU TypOuHAZIA M'exaﬂux aué rgmra, aﬁnamﬂpﬂm Ba MeXdHI/IK:

9HEPrMAHY [EHePATOPAA( IMEKTD SHEPTHAC
par. Byram{r sHepmﬁcu kanua 1oKopy 6y.nga

jClLa augamupumnaﬂ ‘6o~
KYPHAMaHHHF (boﬁ- 5
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Konpencauuon saekTp CTaHuusiCuaaru SHepris HCPOPAAPHHUHT

ruscura sra Gyaran wlnjaTuaraH GYFHUHT ' 9HEpPrusiCu CyBra yTa-
An. Maskyp 2Heprus afjanMa Cys GuiaH CyB XaB3acHra yTajuH,.
ABpHH ucpod Oyaanu. By ucpocp.nap 3eKTp CcranuussuHr - OUK

- uHH 6enruiafaurad acocuit OMBARMP. XaTTO IHI 3aMOHABHA KOH-

ANEHCAaUUOH 3JEKTD" c'raauuﬂ.napuna xam OUK kymm OGuaan 40—
—429% HM TAILKUI: xunam«l 3amonapuit - 6yF Typﬁuﬂanapnnunr
xyssaru 1300 MBT ra etamu. Bynnma#t katra Kyssatam 6yr Typ-
6uHanapu Ty(dakau HCCHKJIHK 3AEKTP craﬂnuﬂnapuﬂuar TeXaMNu-
JUTH KHCMaH omagu. Byp KO030H yqomnaﬂ YUKHG  KETaéTraH Ty-
TyHian (ofinananu6, Kypuama 7 épmamujpa CyBHP[ HCHTHI! TY-
afiaM  HCCHKJIHK CTaHHHﬂCHHHHI‘ OUK mm KHCMHH omupnm
myMiun (14.1- pacm).

Vupuk KoHAeHCaUmOH C'raﬂnuﬂ.nap EKUAFH (&5 mup, —ropq)) KOH- ..
-Japk AKUHATA. KypuJaaau.  UyHku. EKHAFMHM Y30K . Mmacodasapra

TPaHCHOPTAA TALUMINTa KAaparaHia 3JexkTP JHEPTrHAHM y30K Maco-
¢bpara ysaTHml awya ap3oH. DJIeKTp CTAaHIUACH HINAA6 YHKAP#ETraH:
37€KTP SHEPTHA KWH IKOAJIAIraH sHeprocuctemara 110 — 330 B,

. ysoxgarncura sca 500 — 750-kB kyuaanuuina ysaruianu. Kyuna-

HAWHA OMHPHINAA TPAHCHOPMATODP 5 HILAATHIIALH.
MCCUKAHK TabMUHOTAU SJAEKTD  MapKasaAapu
(I3M) 6up BaKTAa XaM HMCCHKJHK, XaM 3JeKTp SHEPrusiCHHU HIl=

* a6 yMKapuIUra uMKOn Gepanu. IIIyHAHT Y4YH HCCHKIHK TAaBLMU-
'HOTJM 3/M€KTD MapKa3/Napy MaMJaKaTHMH3 JHEPreTHKacHlAa acoCuil

ypunuu srainafnu. Bynnai saexrp mapkasnapu Karra JmaxapJap

-aTpodura Kypuraau. Yiaap waxapiard CaHoar KOPXOHaJapH Ba
KOMMYHA/ XYKAJIMKJAPHH ‘3/1€KTP SHEPrUsdaH TalIKapH, uccm{,

cyB Ba -OyF OMJaH XaM TabMHHJAALW HUMKOHHHHM Gepajmi. :
TypGunala MILIATHATAH OYF - MCCUKJIMTHAAH MKKHHYH Map'ra

“¢ofaananuil TyQadAaH KOHASHCAUMOH CTaHUMSA2pra Kaparamnia

HCCHKJIUK TAbMUHOTIM INEKTD- 'MADKA3JapH _TeXaMIupoK 6§au0,.

- yaapauic UK 50— 65% ra eranu. —

TunpaBauk 9aekTp crapumsaap (I'3C) cys oxumimunr 3HEP-

- THSICHHM |9/1€KTP SHEprusra afjantupaiu. By cranumsnapaa rua-
Aiporypﬁuﬂa.nap 4 wmaatuauG, yJap CyB OKHMH SHEpPrusiCUHU THA-

poreneparop-3_¥KuHM Xapakarra KeJTHPYBUH MEXaHWK JHEPrufra
aRNauTHpanH.. I‘-unporeﬂeparopna ~5C3- MEXAHMK aneprmx azremp
SHeprusra ai’maﬂam«l. :

I'3C wunar acocui aaemenmapuﬂan Gupu CyB OKP[MHHHHI‘ Ke-
paK/in éocumnnu XOCHJL KHAYBYH TYFOH Xucobaananu (14.2- pacwm), "
Tyronnan ONAMHTH Ba KeAHHIH CYB CATX/JapHHUHT (apKHM "KaHud
karTa 6§ica, 9/A€KTP CTAHUMAHWHT KYBBaTH WYHYA 10KOPH OVianu
Ba I'9C myuuaiuk 6up MapoMia Ba camapaju umaadau. Oparna.
CcyB 3axupacu Gaxopna Aurn® oJuHadM Ba yHAAH HHA JaBOMHEA
cyB capuHH KepakJAM MHKJIOPAa POCTAaW Y4yH Qofirananuaainu.
CyB OKUMHMHHM POCTAA U CYrka [JaBOMHAA -XaM_ OAn6 OOPHAWIUH

| _KaTTarWHa KMCM ¥ 3aCOCHH GyF — CyB KOMTYPUNE, XyCYCaH KOHJEH- -
" carop 6 ja io3ara kenanu. Y e€pha_aHua KaTTa HCCHK/AMK BSHEp=

Mymkud.  OfaTAa, TVHFH BAKTA4pAa K¥l 3SAEKTP ‘IHeprus Tazal .
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Kuauumadau. Llynusr yuyd Gynpail BakT/iapaa 6ab3d rHAPOTYp-
- 6uHanap TYXTaTHAMG, CYB 3Ca 3axupara KOJNAUDHAIAM. a
CuapaBanK 2/1€KTP CTAHUHANADU GPAAMHMAA CYTKAHHHT TYpJau
BAaKT Opa/yK/Japuiarg dHepPrus UCTEHMOJHHH XaM MebépuAa Tab-
. munaam anya gyaafi, TDC Hunr oo#finanaum wum KosddHILHEHTH
. 856 —92% wHu TaWIKUA KUJALH. YHparu OMTTa arperaTHUBEr KYyB-
Bary 600 MBT ra eraau. Mupuk I'3C napHuur KysBatdH 3ca 6up
HeYa MHJIMOH KHJOBATTJApra eTalu. , , ‘
'3C aap Karopura TrUAPOAKKYMYJALHMANOBYM SJIEKTP CTaH-
nuaaap (FCADC) xam kupamn. DHeProcucTeMa Harpyskacu - SHT
kaM 6yaras coariapaa [ADC renepatopaapu nBUratelb . PeXH-

3

1148 pacu,
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MHUra, Typﬁnﬂa.nap sca macoc pexuMHra vrxasmaﬂn Ba - yaap
CYBHH KyBYpAap OPKaNH. MacTKH xosysnan xoxopnm xosysra Xai-

Baumad,

ATOM 3JeKTP CTAHLHUSCH (ABC) aTOM :-mepm;lcuun JAEKTP -
3Heprusra aiJauTupuO, §3 MOXUATH GmlaH HCCUKJIMK CTaHUMACH -
xuco6aananu (14.3- pacm). flapo peakropu. 4 naw axpasué uuka-
AUraH HCCHKJMK sueprusacy ADC xd 6yr oMM yiyH Qoimanaui-
Janu, 6yF sca Typborenepatop-7 -Hu ahnasTHpany. ByHuai ssexTp

* CTAaHUMAJNAPHUBT KYBBaTH GMP HEYa MUMT METraBaTT/apra eTand.
- . A3C napnu dneprus MaunGajiapuiaH y3OKAaru AHPHK CaHOAT Map-
Kas/1apu aTtpogura KypHu MaKcanra MyBO(bHKJJ.Hp

1llamox 3:exTp cTanuuanap Ba Ky&ii, SHEPrusaCHHU yarapm-
PYBYH. KypHIMaJap MaMJaKar SHEPro6alaHCHAa KHYHK YJyLWHY

“ramkua stand. llyHudriek, Ccye Ky Tapu/uil I'9C sapu .xam 6y-

au6, yaap HeHrusjapjard CyB CATXHHHUHI KYTaPHUJIHUI B2 nacaﬁnm-
BAKTUAATH OOCHUM TabCUPUZAA MLIJANIH.

: 142 a.HEKTp TAPMOKJIAP[/I

DJIeKTP 3HEPrUsICHHH ysamm Ba‘TaxchJlamﬂa 3JIEKTP Tap-
MOK/apH KaTra aXxamusarra. sra. Amanna wwial . uuKapuagéTran
SJEKTP 3Heprus. “YCTeBMOMYHIAPTa JIEKTD TapMoxeapu opxam‘_ '
y3aTujiald. Snemp TAPMOFAHMHT "4COCHA BA3U(acH HCTEBMOAUH-
JapHH 3/1eKTp GMJIaH TABMUHAALI, SbHH IJEKTp. SHEPrusiHA MiuJas
YHKapUATaH }xomlau yHH K,aﬁy.n anystm KOArd ysaTHIIAH HOO-
paraup. S.nemp SHePLHsHH y3aTHur Ba TAKCUMJAMIHUHT pnBox(-
JaHTal mMaKiu anexrp aﬂepre'mrca CHCTeMaCH (sneprocycrema) rm)_’
TamKHJI xunafm. B ’
SHEDI‘OCHCTEMa——Gy aaemp ysamm nnnnﬂnapn (BYJI) 6us
Aal GOF/IAHTAH 9AEKTD. ¢ 9 3 P
KHJAYBYH' HCJ‘E’bMOJI'-mJIaDHHHI‘ HuFnHARCHAUD. SIrOHA 3JeKTp’ BHepe

-..reTHKa_cucremacu (S13C) oxopu kyuaanumau IDYJ1' nap ‘Guian
: 6upnamraﬂ 6up. Kanua . 2JeKTD - _CTaHuusIap HAUFMHANCH G6§aul,
. 6uTTa €éKH GUp HeuTa AABJATAap UYErapacHAary-- KATTA TePpMTO- .

PHsIHH 3/1eKTp SHeprus CH/I3H TabMHHAANLY.

SHeprocprcwma XaJaK XVxaaury axaMmusaTtHra sra . 6yJaul, wuc-
TeBMOJIUUJIE PHU '3JICKTP SHEPTHsICH Ouaal TabMUHAAW  Y3AYKCH3-

~ AUFWHY, TYDJIH  XWifard 3aektp cranumsaap (MIC, F'AC, AIC)

R chd

~HHHT" ysapo Te)KaMJIH HLUJIdiﬁHH!{ QUIHDAIH, 3JleKTp cranummap-

Iacu 3apypHil peseps KyBBaTHH . Kamaﬁmpaun A

DHeprocHCTeMaHUHT OHP KHCMH 14.4- pacMaa-KypcaTHiL aH 6y-"""

Ju6, YHra MCCHKIUK, THADABJIMK, aTOM JJEKTD - CTaHUUSAJapH, Ha-
caiTHpysYn paioH Tpauc¢opmar(p noactraupuscu. . (TII), - apum

yTKasruuaM Y3rapTupruy (Hyy) 84 6ab3W TYpHAry . MCTEbMOMYH-~

- jiap OUpJALITHPHITaH. Yaap §3apo Gup. HeuTa SAEKTP - y3aTHIN

JuHnsjAapy OuJaH y3ruy Ba axparruusap €paamuaa yXaHanu.
SJxemp TapMOKJapu TYPAH HOMHHAJ KYUWIAHWIIJIH Y3rapyBuaH .

Ba ysrapmac TOK TabCupwaa Gysanu. JAeKTp - TABMHHOTH . YUYH,

onaraa, yd dasanu JsrapyBdad TOK TAPMOK/AapuAaH (oinajianu-
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" 14.4- pacm.

“nazu. ¥Ysrapmac TOK TPaHCHOPT XM3MaTAapH TapMOKJApuia, KMME
3aBOAJIAPHAA, XKYyHa OKOPH KyuaauuiwJad (800 — 1500 kB ) saexTp
y3aTHil JAMHWANApUAa Xamga ysrapmac TOK maHGaura sra Gyarad
UeXJapHHUHT HYKM TapMOKJapujia uiljatuiald. Xap Gup TapMoK
€KH 3JeKTp Y3aTHIU JUHUACH V3MHUHT HOMMHAJA KYUJaHHINH OH-
JaH xapakTtepsaHafu. [ewepatopaap, Tpanedopmaropaap, TapMoK-
Jiap Ba 3JeKTp 3Heprus ucrebmoJuusaapu 1000 B rada (nmacT) Ba

- 1000 B nan _OpTHK (1oxopu) 6yJu aH HOMMHAJ .. xyq.nanmura MY~
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' KaajaHapd. Ysrapysuam TOK Tap-
MOKJapuaa KyAuAard KydJaaHUIl-
Jap: MACT KYuJaHUIILIH TAPMOKJAAD -

" yuyn 127, 220, 380 Ba 660 B Ba

. IOKOpH  KYUWJAHUILJAK  TapMoOK#Aap . -
yuys 3,6, 10, 20, 35, 11lu, 150,
220, 330, 500, 750 kB nau cpon?ma- v
JTaHUNALHK:

dueprus HCTE’bMOJl‘IHJIapHHHHI‘
HOpMAJ HUWIJAIIM YUYYH TapMOK-

\ . JlarH - KYYJAHU WHUHT HOMHHAN KWA-

MaTH MCTEBMOJNYH KYUJNAHHUIUHHHT

HOMMHAA * KHfiMaTuAaH -+ 5% nan

OpTUK dapK KHAMAacAuPU KepaK. .
‘Yarapmac TOK TapMOKJapH YYYH

KYAUAAry Kyusauumaap Gearunan-

ran: 110, 220, 440, 600, 825 B.

DaeKTp XaBHCUSIUTH MaKCALNApH-

Ja kyuaanuur-100 B nan nact 6ya--

- rasja- Kyduaaru qu.naunumapnan
q;oﬁna.rxaﬂnnann y3rapyB4aH TOK .
- Kypuamazapu yayn 12, 24, 36 pa-
60 B; yarapmac Tok KypuiMmajiapu

' yuyH 3ca 6, 12, 24,36, 48 Ba 60 B.

- 14.5-pdem. - . TyramTupum . CXeMaJapuHUAT

‘ Typu Oyfinua TapMOgJap: TyTau-

w2

\ Marax-x (14 5-paCM a) 'ry'ramraﬂ (14:5- pacwm, -6) Ba WKKUTa Tab-
" MHHJOBUYH MaubaJjap OPKaJIH - TYTaIIII‘aH (14.5- paCM, 8) xm.napra~

6yanHanu. -
. dnexTp TapMOKJIapH xaBo Ba xabean JIMHUARADH) WIHHA yrxas-

.‘_mq Ba 601mga BAEKTP- ymasmqnapuuau nﬁopar 6memH MyM-

KuH. ™~

Xaeo Jzuuu}zcu (Xﬂ) DAGKTp. 3HE HEPTHSTHY ormx XaBOEA KOM-
AaWlraH Ba M30JATOPJAAD XaMia apMatypanap- -8praMuia  TasHy-
aapra MaxKamJaHraH yTkasTH9iap Gyiuua ysaTHIHW TAbMUHIAH-
an. XJ1 yuyn, acocan, kecumu 4, 6, 10 mm* (Gutra CuM) M Ba

-~ 10 mMM* naH KarTa (Kyn CUMJIM) ‘MHC, aJAIOMHHHA Ba r'y.na'r-amo-
" MMHMH CHMJIapAan.d mnananmanu 1000 B naw_ roxopu KyuJaa~

HUUIJIA XJI YuyH KecuMH 35 MM 2B KHUMK 6y.eraraH aNOMUHNR
Ba 25 MM® naH xau Gyamarau. ny.na'r-amomuﬂuﬁ CUMAAP W IIATH-

Caum Mymkud. XJ1 yuyH duHHE éxku. WIHIARAH - ACAJAFAH MITHPJIH
* BKH OCMa U30JATOpJAApAaH (ohnananunamu. Ultupan muwa uso-

astopaap 6 — 10 kB au TapMOKJapaa, YHHHE -USOASTOPAAp 3Ca
kyusnanamy 35 KB raua 6yaraH 1apMOKAapAa SHeprus  ysaTH.H-
wyHM TabMunaafian., Kyunanumu 35 kB nam loxopu 6leraH Tap-
MOKJapaa OCMa M30AATOPJAp HIIJATHAALH. -

X480 IMHUAJNAPHHUHT TasgHuUAapH E€FOYNaH, Me'rammaﬂ Ba Te-

~mup-Geronlan Tahépaanran, 6ysanu: Bup ycryHum €rou (10 kB

xyqnanumraqa um.uam.nann) B rewmp Geron (35— 220 By Ta- -
352 ‘ ‘
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14.6- pacm.

anuaap 14.6-pacm, a—z Japaa : 7
kypcatuarad. lOxkopu (330, 500, \ ”’7
750 kB) KyuJaHumAKH 3]EKTP 3nep- 2
rusick MeTajad TasHuaapaaru Tap-
MOKJap opkaau ysatuJanu {14.6- - o F
pacum, 9). - ' :
Kabearu aunusinap ~ sueprus
TADMHUHOTHHUHT 3JEKTDP TapMOK- : SR
Japuna Keuwr Goigasauuaanu. Ka- "
6esn {yd4 TOMUPJAH) TOK YTKaA3yB- ’ :
4y TOMHpJAp, U30JSIHA Ba XUMOf e s
KoGurunan - ubopar (14.7-pacum). ‘ . .
Towmupsap convra kypa Kyu ‘Ka6eJ- ; v b
.J1apu 6up, MKKH, yud Ba TYPT TO- ‘L
MHpJAH KuauG Talépaanagu. To- 7
Mupaap 7/ MUC €KU aAIOMHHHER CuM-
JaH, H30asAnHA 2 3ca’ pesHHanaH
(1000 B raua xyunanuman xabes-
Jiap yuyH) Ba MUMAWPHJAraH x¥uo
KaBaTJu KOFO31aH XaMnaa TypJay -
xua niactuikaraprau (1000 B paw
IOKOPH  KyuJaHuiau  kabeaaap .
yuyH) sicanafu. Xumos ‘KOOGuFn § \
HaMJIHK, Tasjap  Ba KHCJHOTajAap- \ L
. HAHT YTHIDMrA KapLIWAMK KHAALH. , N
Y no/MBUHHUJIXJODHA, aNIOMUHHEA \ \ \\\
. Ba& KYprowHHAaH acaiaajgu. Kabes-
¢ HY MeXaHHK TabCHpJAapAaH Xumos _
- KMAHIL yYyH TacMa & HILJIATHAR< - 14.1- pacwm. -

23-2920 358




JH, YHHHT yCTHAaH 3Ca xabesp unu 9 ¥pansaiu.

Ka6eanap soByp/ap, xaHaaniap, TyHelaap, OJOKJIap, UMOPATIAP -
Ba HHHIOOTNAPHHHT AEBOPJapH OYinya Ba mOAH OCTHIAru apHK=~
uajnapra érkusuaanu. KaGennu 3osypnapra e'nqusnm BHT cozw,a
Ba ap30H yCYJIUD. ! ,

Ymymui q)oma.naumannraﬂ nacr qu.nanum.rm s.nemp Tap- ‘
MOKJIapH yu (asand, yu €kn TYPT CuMaH - 6ynanu. Yu cumau Tap-
MOKZAH IeXAaru HcrenMonunsap (yu dasaau aCHHXPOH ABUra-
Te/VIap, KUSAMPUII meuJapy Ba O6.) TabMUHJIAHCA, TYPT CHMJM
TapMOKIAH EPHTHII JaMnajaapy TabMHHAaHafH. Kuuuk KysBaT/u
nexJap .Ba Maulu# XuUsMaTaapaa dakar TYPT CHMJIH 3JEKTp Tap-
MOKJApH MINJIATHAANH.

CanoaT KOpXOHAJapHIAru IeX HUKH . TAPMOKJApHIa = OUHK . Ba
€nMK 3A€KTp CHMJApUiaH KeHr ¢ofinanasusanu. Ouug - anexTp
CHMJApH [€BOPAAp, IIHNJAD CHPTH, (depmanap Ba Golka Kypu-
Jum 3jeMenTaapu Oyfinua yrkasusnagu. Dymnaa cumnap sa kaben-
aap TpoOcJapra, M30JAATOpJapra Maxkamuaanaauw éxku TpyGaaap,
KyTHYa/nap, STUJAYBYaH METa/JI IIJAasrJap HYHra KOH/JaliTHPUAa-

. Ju. EnuK sneKTp CHMJIADH WMODATIADHUHT KOHCTPYKTHB SJEMEHT-
Japud (neBOpJapd, WOJJApH, TYCHHJApH) WYHAAH YTKA3UJIALH.
ByHza cuMm Ba KabeJsrap pr6ara ruayBYaH METajJ LIJI3HITa,
KyTuuara. CyBOK Tarura, . 6eBocuTa KYDHAUII KOHCTPYKIUACHTA
moﬁnammpunann. — - fe :

14.3. CAHOAT KOPXOHAJIAPHHUHT 3JIEKTP TABMHHOTH

Canoar KOPXOHAJIADH 3JEKTP SHEPrUsiHH, ONATAd, SHEPrOCHC-
TemanaH €M Y3HAArH 3JeKTp CTaHnusjiapuiaH oJagu. DBynna
KODXOHAHMHT JIEKTP CTAHIHAJAPY -XaM 3Heprocucrema 6uaan 6u-
puxrHpuaran 6¥aaau. MMpuk CaHOAT KOPXOHACUHUHT 3HEProCuc-
TEéManaH 3SJEKTP SHeprus 6PIJIaH “TABMUHJAHHIN ~CXEMaJapuian

6upu 14.8-pacmua kypcatuaran. IOgopu. Kyunanum (220 xB)

3Heprus dHeProcHCTeMajaH XaBo JIHHMACH €xkd KabGeab OpKaJu
1oKopu kyuaanum (220 xB) au tagcumaam kypuamaca (TK) ra
Keaanu. DJEKTP dHEPrHs TAKCHMJAW KYPHIMACHIAH axparrny A
®a yaruq Y jap opkaau Tpancpopmatop 7, Ba T, Xamza axpar-
KHY Ba Y3rduJap Opkanm oxopu kyiusanum (6 — 10 kB) sin rag-
cuMmaaw Kypuamacu TK2 ra xenamu. Tpancdopmaropaap 75 Ba 7,
220 kB #u 6 — 10 «B raua nacaiitupanu. TK2 man 6 — 10 kB Jam
IOKOPH KYUJAHHLJIM 2HEPrUs MacalTHpyBuu NopcTaHmusaap TIT1,
- T4 sa TK3 opxanu TI12, TII3 napra xamaa 1oKopu Kyd4J/aHHII-
-au geurarenb /[ Ba oaexTp neunapu D1 ra k?aapu. Yaapra Tab-
MUHJIOBYM JIMHUAJAD AXPATTHYJAD Ba ysruujap OpKajH yJaHamw.
IMacafitupysuu Ttpaucdopmaropan noxactanuusaap - (TI11 — TI14)
6 — 10 kB kyunauumuu 0,4 kB kyusnawumra afJanTapaly Ba TaK-
‘cumnoBud Kypuamanap (TK4 — TK7) ra asromaraap (AB) opkaau
yaananu. Cagaarugaap (Cl sa C2) TI1l sa TII3 napuu Kucka
TYTAamlyB TOKHJAAH XUMOSA KHJalu.
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- TpanchopMartopan nonm‘aﬂunﬂnapna ‘Kyhuaary xommyraurmo
JIOBYH "alinapaTtsap HUlJIaTHAALH, ,

IOxopy xywaauMmJAK Y3TUY  B334KHPHH HW TOKHT A
ynaw Ba y3MUI Y4YyH XaMia YHM KUCKa TyTallyB TOKHIA Ba. yTa-
IOKJAHUIBAA Y3HII. Y4YH XU3MAT KUJAalH. Ef CYHAMpyYBUYN RYypHJI-~:
M4, KOHTaKT CHCTEMAaCH, TOK YTKa3ysuu KUCMJA4P, KOPOYC; U30Js=
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"-——~10 kB, 6ab3an 35 kB ra myaxaanananu.

[J,I/IilJIOB'-lH KOHCTPYKU.HSI B3 xapaKaTra KEJlTPIPYB‘{H MEXaHHSM y3‘ :

. THYHHHT 2COCHH SNEeMEHTAapH xucobnasand. KoOHCTpyKuuscu Ba

€ CyHnupuII YCYJHra Kypa ysruuzap Karra XaxMAarH MoORJY,
KHYMK XaXKMAard MORJH, XaBOJH, 3NEKTPOMArHUT/H, 31eras/iv, aB-
TOrasny, BaKyyMad Xuaadpra 6yaanaiu. Karra XaMAaru MoiH.
y3ruyaapaars Mo# €dHM CYHAMPHW Ba TOK yTKa3ysyH KHCMJiapHU
H30AAUMAAALI YuyH XU3MAT Kuaanu. KaM mo#iyiu yaruunapaaru mofl,

acocau, éfiau CYHAMPHLI YUYH HILIATHANG, aXPAaTHJraH KOHTAKTAP
opacHia KMCMad H30/ALHAJNOBUH MY XUT 6116 XaM XH3MAaT KHAALH.
XaBo.rm ‘yaryunapaa €i CHKuJraH xaBo Ou/aH CyHAupuianu, 6ynna
TOK YTKA3yBYM KHCMJAD YMHHH OWUNAH H3OJAUHAAAHANU. DAEKT-
POMAarHUT/AH ysmqnapaa €l MarHUT MARAOHW OWAaH CYHAMpHUAA-
I,

Axparxkuu TOKCH3 33HKUPJIAPHU qunaﬂum OCTHOA YJjall
Ba Y3uII Y4YH XaMAa IOKODH KYUNaHHIIK 3aHXHPAapla SKKOJ
KYpHHAAMTaH YSHJAHU XOCHI KHJMW YUYH XH3MAT Kujaid. Ax-
paTkuusap € CYHIMPHUI KypHiManapura ara smac. Llywusr yuyn
aXpaTKUy épAaMuia TOKJW 33aHXMDHH.Y3WII BAa Harpyskaad 3aH-

" KMDHH YJADI MYMKHH 3Mac. AXPAaTKHYHH YSHUILAH OJAMH 3aH-

Hp y3ruy épaaMuia ySWAran OY/JHIIHN Kepak.

Cagnarny 3JeKTp 3aHXKUPAA KHCKA TyTamye €ku yTa xox.na-
HHII GYy/AraHuAA y HM aBTOMAaTWK PABHIUAA GMD MapTa Ysuul YuyH
XH3MaT KUAYBUM ANNapaTAHp. 3aHKUPHHHT CAKJArHy OpKaau ysH-
JUmY 3pyBuaH KyiMa (CHM) HUHT 3PHIIK Tydahaum amaira oma-
AH. Maskyp spyBuaH KyiMa ¥3H XHMOSJIAHAETraH 32HKUPHHHI
KHCKa TyTamyB EKH. y'ra IOKJIaHHUII TOKH YTranma xusub, spuiigu.
3anxup y3HArawiaH CyHr cal(.namqnam 3pquaH KyﬁMa anmaut-

. THPHJIHIIK JIO3HM -

ABTOMaT HOpMAX uM peXHUMIEpULa 3aHXHUPHH MaHGara
yJaill Ba y3uml XamAaa HOpMan Gyjmaran pexumaa Hmaagrran
BJEKTP 3aHNKMPHHH ABTOMATHK y3yBuM Mact Ky!ma}mmnu 3AEKT- .
‘poMArniT annaparaup. ABTOMAaTAAp GUD, HKKM Ba Y4 Kyrham GY-
Aann. ABTOMATJAapPHUHT TypAH" XUAJApH 6yau6, yaap 160—5L00°A
TOKJIapra Ba Kyu/aHuIIM y3rapysuan Toknaa 660 B raua, ¥srap-
sac roxaa 440 B rada Myaxanaabd Wuea6 uMKapuaand.

Bom nacafitupyBun noacranuusa (BII[I) caHoar kopxonajapu
sigunura xypuaand. Yuuur T1 Ba T2 Ttpaucopmaropraps 3200;
5600; 7500 Ba 10000 KBA KysBaTra sra 6yJAuIlH MYMKHH. ¥JAap
220 kB xyuaanuimau 6 — 10 kB kyusasnumra tywnpu6 Gepaaw.
Ywmywman, BIIIT tpancGopmaropAapuHuUAr OGUpJaMuH HYAFAMJAEPH

- 35, HO, 220, 330, 500 Ba 750 kB kyunauuuiaapra Mysxadanas-

rad G§/HIIE MYMKHH. YJIapHUHT MKKHAAM4H 9yAFamiaapu sca 6—

facaiitupyBun TpanC)OpPMATOPIH HOACTAHIHS (TI11 — TI14)
Aap UEeXJADHHUHT HArpyska HT Kyn GyJaraH koijapura xo#aaiu-
Tupuaand. YaapHuur gyssatd 180, 320, 560, 750 - Ba 1000 - xBA
GVaumn MyMKHH. By xuiiMaTiiap mexXHuHr xa6yn KuAyBYH KYBBa-
rara kapa® Tansnasaau. Karra gyssartawm 1I1. napna, oaataa, Hk- -
kuta TpaHcgopmarop Gynagu. Xymau wmysAaa#, Gupunud TOH(ana-
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Td HCTeBMOJNYHAAPra XaM MKKHTA TpaHcQopMarop YpHATHAAAM Ba
6olwKa TabMataoBun Jaunus (macanan, TI12) Guaan - pesepsaana-
AH

0.4 kB kyunanumay rakcumiaosus xypuamanap (TK4 — TK7)
ra UEXJApPHUHT 9JeKTP SHePrusl HCTebMONUHNAPH YJAaHALH. -
CaHOaT KODXOHAJApPHJArH JEKTP HCTebMOJYHJAPUHUHT TOH-
dacy, KabyJs KuiaaMrad KyBBAaTH Ba LEXJADHHHT XOMRJAMINIIKTA
Kypa 6Up HeYTa TAbMHHJIALI- CXeMmaJapu wmasBkyd. 14.9-pacumaa,
mMucos Tapukacuia uex TI1 anapuHuHr pajma’ TapMHHJAII CXema-
cu Kearupuaran, by cxemana xap 6up TI1 §aunuur wmycrakuj
TAbMMHJAIN JMHHACArA 3ra. Paznan cxema uWJAaTHI y4YyH Ky/aaf
Ba COAnA XaMmla 9JeKTp TabMHHOTHHUHT OKOPH HIIOHUAMIKTHHH
TabMHHJARAH. Y HUEF KaMUMJWTH HHCOATaH Kynpox annapariap
Ba TAbMHUHJAI CHMJApuHHU Taaa6 Kuanmuaup. 14.10- pacmaa sca
pex TI1 napunHHr MarucTpai Ta4BMHHJAI CXeMacH KYpPCaTH/AraH.
Bynna 6uM1Ta TabMHHJAaW JuHusACHra 6up Heuta TI1 nap yaana-
AM MarucTpas cxéma HIIJAaTHIN YYyH Mypakkab Ba HOKyaa#
XaMia HIIOHYJHJUIH TacTPoOK, JAEKMH KAMpPOK anmaparJiap Ba Tab-
. MHHJAUI CUMJAAPKHM Tanab Kusajad. Kynunua xap ukkaaa cxema-
HUHT KOMOGMHauuslapupad xXam dodinasanuiain. AXO/NHCH 3HY
Woiaalural epJapAa acocaH MarucTpas cxema Kyanauuaud, 6uita
auungra 15 rava TI1 nap yaasanu Ba yaap épuTinr Harpyskana-
pHHM 2HEPrus OMI3H TabMHUHJANIH.
‘ MamaakatiMu3fa HmAalG YHKapuJATaH 3/1€KTP SHEPrUsHHHE
80% nau xynporuuu 1000 B raua xyusanHmpgar¥ HCTEbMOAYH-
aap xabya Kuaanu. Bynpait ucTebmosuuiapra 3aBoi Ba ¢adpu-
KaJapiard 3/AeKTP ABUraTenJapH, ‘ )
3JEeKTPOJIM3 - BAHHANADH, JEKTP *

neuaapu, 9JEKTD KaBiapJjaw anna- o 18
paraapu, KOHBe#ep, Ky TapMa-TpaHc- [ l
HOPT BOCHTasapH Ba Golika KypuJ- i !
Majap kupaiu. Hcrebmonaumnap- Q :
HUHI KaTTarnHa KUCMMHH EpHTHII /1\
JlaMnanapy TaUIKHJA KHJAaAH, ~—~ )
OnaTaa uUEXJapHUHT TexHoJo- 6 3
rux Ba épUTHIN HAarpysKajaapu OHT-
ta TI1 HUHr §aCT KYy4AaHHINIH mz : s
(3807220 B Jm) Takcumaam kv 14.9~ pacw.
‘ ¢
S e
- i
. 610 KB
-
T 72 m3 T4
14.10- pacu.
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14.11- pacu,

-_puamacunan tavmuegananu (14.11-pacwm). Arap xaTra Toxam Har-
pyska (3MeKTp HBUraTeJs) TapMCK KVUJAHHUIMHHHT KaTTa Te6pa-

Huukra (ysrapumura) ca6a6 6yaca, . 6ysnaif xoasapaa --€pUTHEL . .

Harpy3kacu afipum TIT gan TabMmMuHJIAHAAH.

TI1 wmur macr kyuwaanum (0,4 xB) au  Takcumaam xypuJiama-
CHHMHT IIHMHAJApUra 3JeKTP HCTebMOJUHIADHHH GUPHKTHPHIN
V4yH, 3JeKTP TapMOFH aBTOMAT/Aap Opxajd OOIl KYY TaKCHMJOB-
gn mwuur (KTL) ra, TaKkcum/0BuM  finFrMa IIHHA (TﬁlU.I) ra, 6om
&putuin Takcumaosun muut (ETIL) ra Ba karTTa KyBBATAH HCTED-
moaunnap ([13) ra yaauapu, AsToMataap ypHuna cCagaarud Ba
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14.12- pacm,

py6uabHMKJAAD XaMm Mmiatwianu. Karra Tokam Ba €putHmn  (ku-
YUK TOKJY) MCTEBMOJNYHAAPHH TABMHHJAL YYyH OOw IHyHT/AAP
Typau xuaga O6yaasu. Karra ToxJu INYMTHY TABLMUHJIALI - YUYH, -
OJ4aTHA3, Y4 TOMHDAH KabeJbr (y4Ta CHM) HINJATHAALH, UYYHKH
K4TTa TOKJM HArpyska Texkdc Oyjapnu. EpuTHII YUTHHE TABMHH-
Jam y4yH TYpT TOMHPaH Kabesb (yura JHHMSL Ba OuTTa Hefitpai
CHM) HINIATHJANH, YYHKH €DHTHIN HArpysKacH HOTEKHC O6Y.aanu,

Bowr Takcumaopun muntaap (KTLD sa ETUI) npam aaex7p
3Heprua KaTTa TOKHHM TakcuMaosuu mkad TUI ra sa ETLI ra
KeJald. YJapAaH 3JeKTp SHeprus aBTomarJgap &Ky cagjaarud, py-
6UABLHHK Ba MAXETHHKJAD OPKAJAM 3/EKTp INBUraTeanapra, €puTHII
Jammniajapura Ba 6OIIKA 3NeKTP HCTEBMOJUYHIAPUTA Y3aTHJALH.

Tagcumaail mxadJiapu 3HEKTP 3Heprus O6HAAH TABMUHJIAHYBYH
3JeKTP ac606-yCcKyHasapu Ba XKUX03J4PpH SKMHMAATH NeBopra €xu
ycTyHra maxkamaasanu. Ukadpan ucrenmoauumsapra O0Opaauran
" TABMHHJAW CHUMJAEDH ToJra &TgKu3uJraH nyJaar salijapra »*KoiJali-
THUPUJraH H30JALUs/IAHraH cuM éxu kabesnaH ubopar Oyaaanu.

XO3MPrd BaKTAa MAIIMHACO3JUK 3aBOJJIAPDHHUHT AacTroXJapH-
HH, OHD XU TYpAArH KaTra KyBBaTIM Ml MEXaHU3AMAdDHHUHT
JBHraTe/JIapDHHM Ba WY KaOHJIADHU SJeKTP dHeprus ©Oujad Tab-
MHUHJAWM YYYH WHHAAM YTkasruusap wumjatuaand (14.12- pacm).
IluHaau yTKasruyJapHUHT IIWHACH NYyJaT, aJOMHHHH &8KH YHHHT
KOTHIIMAacH MHUCAaH Y4 &Ku TYPT cUMJAH Kuaub - acanasu. DBynna
TYPTHHYH CUM HeHATpan cuM Basudacuuu 6axapanu.

14.12- pacmaary maructpas ¢4 Ba TakCumJoByM muua I yTKas-
ruuaap 6yau6, ynapaa 5— 15 tagaH TapMOKJAATYBYM KyTHua 2 Ba
5 nap 6yaaan. MarucTpan mMHA YTKA3ru4 1exX y3yHAWrH 6yiuua
ycrynaapra 2,6 M GajlaHmiMKNa, TakCHMJOBYM ILIHHA YTKAsruy
aca Uex 9HH Oyfiuya Meraal KoHCTpykumaaapra 1,0 m OGanana-
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JHK A3 MaxKaM.naHa,zm. Tapmox.naryaqn xy'mqa 5 ra TaKCHMJIOBllH
IHHA YTKaSTHIHHUHT KMPHIN KyTHdacH 3 yaaHanu. TapmMokJaTyBus -
KyrHua 2 ra 3Ca AacTroxJ/ap Ba MEeXHHHI GOLIKa HII MeXaHU3M-
JapH yJiaHanuH.

‘

144, 3JEKTP TABMHUHOTH CUCTEMACHHHHT XHCOBHR
KYBBATH

HctebMonuuniapuu TABMUHIOBIH MaHGa Gu.aH GHDHUKTHPYBY K
CHMJIADHHUHI KVHIAAAHT KECHMHHH, TPaHCHOPMATOPAAPHUHI Ba
Gowka 31eKTp ac606-yCKyHaNapu Ba XKHXO3AAPURHHI KyBBATHHH
" TYFPM TaHJAH YYYH TABMHHJIOBYH MAHOA JEKTP TabMHHOTHHUHT
. Xuco0Huil KYBBATHHH, ABHU KOHM3 MIKCHMAaA 3MEKTP KYBBATHHH
aHUKAAIl Kepak. JIEKTP HCTEbMOJYHJIADHHUHT, TaKCUMJaWl Ky-
PpHJIMAIAPHHHHT, TI1 Ba GowmkanapHuHr XHCOOME KYBBATH yJaap-
HUHT Harpyska rpaury 8K HOMHHAJ KYBBATH acOCHIa aHHKJa-
Haad. Xap GHpP HCTEBMOJUMHHMHI 3JIEKTP Harpyskacu, 6uHoGapuu,
yJaap XOCHJ KHJTaH SHEProCHCTEeMafard aMH HArpyska xam ys3-
JYKCH3 Y3rapu6 TypanmH. Bynu narpyska rpa(burmla. A'bHH 3JeKTP
KypH.AMaJap KyBBaTH (TOKH) HHHT BaKT 6yAnua §3rapum Auar-
pamMMacuaa akC STTHPUJALH. ‘

Kalia KuAHHANWIAaH NapaMeTPJapHAEHr Typura Kapab rpadux-
2ap 3JEKTP KYPHJIMAHHRT aKTHB, PEAKTHB BAa TY/Ja KYBBATH XaMm-
na TOKHMHT rpaduxaapura 6yausanu: Onaria, rpadmxnap Har-
PY3KaHHHT MaBJAYM BAKT OPAJHUFUAATH Y3TapHUIARM KYpCaTajH.
Yaap my xuxat OYyfimya cyrkanu, OfJH, ﬁmum B2 X0Ka30 rpa--
dukaapra 6Yaunanu.

WMuruu MexanusMJapHHy JOAUXaaam Bal('ru,ua yAapHUHT nepc-
NeKTHUB Harpyska rpaduru xeJu6 YHAKanH Ba Xap Kaicu TypAarH
U MEeXaHH3MJIAPHUHT MabJyM BAaKT OPajuFHNA Kabys Kuna€rrau
" KyBBaT &KH TOKJApDHHHHC KuAMAaTJapuHu KywuG. Gopum OpKajH
TaKCuMmAam wKadaapH Ba KypuHAMajsapu, TpanchoOpMaTOpJaH MOX-
CTaHHUA Ba 3JEKTP CTAHNHUAJAPHHMHT Harpyska - rpaguijiapu xe-
JH6 yuKanu. Muco.u tapukacuna 14 13-pacmaa TI1 susr nacr
'KYYJaHUL = WWHHA/MapUAAH - 8KH
6o TakCHMJAM KYPHJAMAacunau
HCTeBLMON KHJAWHAETTAH AaKTUB
~KYBBATHHHI CYTKaJHK rpadurnu
KeATHPUAFaH, T padukaas ucreb-

- KabyJa KHJAHHAETTaH MaKcuMai
kyeBatu Py, HU, ypraya KyB=
paT Py, HU, SKBUBAJEHT KYBBaT-
HH Ba yJaap kgabys KHJArad
2JIeKTP 9Heprmxcm-m AHUKNAIN
{ MYMKUH.

o % 8 12 16 20 24 coam AkTHB KYyBBAT TpaVrUHHHD
: o CUHHK YH3SHUKJApH OHJ4H Yerapa-
14.13- pacm. ' JaHraH §03a - KUAMAT XKHXaTAaH

MOJAYHJIADHHUHT XHCOOuB, fABHH



xYpuaa€rran AaBPRA 3ACKTP CTHUUAAA XOcua OFAran &xu ucren-
MOJIUH x{aﬁy.u KHJIrag BSHEPruscura TeHr:

Wg"_‘ EPItb

6yuna P; — rpauKHRHT i~ TOFOHACHAArA KyBBaT; {; — MOFCHARUHT
JaBOMHUAJIHIH.
KypraMzHuHT KYypHJaéTran Rasp (CyTka, od, fuJa) jgard ypra-
43 KyBBaTH:
w
Py w—“f’
6yuna T — xypunaérrag XaBpHUHT KaBOMHHAJHIY; Wg — Kypuaa=
&€Trag naspra TYFpu KeJran SJexTp 3Heprus. )

Huinaérran 3jexTp CTaHHUACH, TPaHCHOPMATODPIH HOACTAH LKA,
TaKCUMJOBYH LIMHAJAED BA HCTEBMOJYAJADHMHT XaKUKUE Tpaduru
YAEPHUHT TETHIAH AKTHB KYBBATH &KH TOKHMHMHI BakT Oyiuya
V3rapuliMHKl Ka@n KaayBuH acGo6anap €paamula OJRHHUIDH MYM-
KnH.

. Xap OMp WCTEBMOJUMHHHI XHCOGHMH KYBBATH YHUHI HOMHHAJ
(e}(u 6eATu/aHTad) KyBBaTH PHOM 6yfinua auugaananu. [ipuraten-
HHMHI HOMMHAJ KYBBATH YHHMHT VKMIA XOCUJX KUNHHALWUCAH Mexa=
HUK KyBBAT KAHJHIWHM XHCOOra OJICAK, Y XOJAa JIBUraTeNHHHT
TAPMOKJAH KaOyJ KuHAaIMraH 3JAeKTP KyBBaTH, ADBHH xucobuit
KYBBATH KyAuAaruua aHuKJaHaAd:

P == _“ol
X R

6y epaa ‘I]ns——llBHI‘aTaJIHHHI‘ DUK.
3rapy3qaﬂ TOK ABUTATECJHHUHT XI/ICOéHI/I PECaKTHB Ba Ty.na
KyBBAaT/MIapH KyAHAATH4Yd auUKAaHAMH:

Q. =P g S, =VPI+ Ql="P,jcose,

14

6y epHa coS ¢ — ABHTraTeJIHUHT HOMHHAJ KYBBAT KO3POHUIHEHTH.

Arap anexTp TapMOFMra Oup Heua HCTEbMOAYMAAD YJaHTaH
6Yaca, aaeKTP TAPMOFHHMHT xucobuit (Maxcumasn) KyBBaTH Wy
HCTEBMOMUMIAD XUCOOHI KyBBaT/apHHMHT AUFHHAMCHrA TeHr 6-
JanH. .
Xucobuit KyBBaTHH aunmam yqu aBBasiaMb0p, JAEKTP HC-
TeLMOATUAAPHUHT GEJNTHAAHTaH KYBBATH, S'BHU YJaPHUHT
HOMHMHAJ KYBBAaTJapH HUFUHIABCH TYFPUCHAArH MabAymMOTra 3ra
6yaum Kepak.

AKTHB HArpysKa yuYyn OGe’Aru/JaHras KyBBAaT!

Poor= Pra
DitekTp rapMOFHHHHF yJlaHraH KyBBamn.
ynH XP HOM/ Typ. uern.
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. 6yhina 'nyp. m.-—HOMHHa.n Harpysxana nueamonqmap (9Jrer<-rp!

zpuratesu Ba Gomka Kypuamazap) HuHP ¥praua PUK. ;
I/ICTe’bMOJIlIHJIapHPIHF HOJLCTHHILHSI WIHHANAPHTa y.nam‘aH KyB=

BATH _
SPoow -
Py = ’ ;
ynan Ayp. uer “Nyp, tap ’
6y}u1a ‘flyp 12p - nacrt Ky‘IJIaHHUIJII/I TapMOKHHHI‘ HOMHHaJI Harpys-

kajaru ypraua ®UK.

ORAaTAa, SKCONYaTAUUs BAKTHIA UCTEBMONUMAAPHUHT XAKUKHR -
Harpyskacu GEJATHAaHTaH KyBpaT/aap HuFMHAWCHAAH KHYHK OyJa-
ou. By ¢apk 6up Baktanauk Hg Ba oxaanum K, (6upnaH: Ku=<
yuK) koaddunuenTIapy opxaaum xucobra oaHmaiau. Dy BaygtAa
HCTeBMOJITHJIAD HArPy3KacH xucobui KyBBaTwHuUHT udojacH Kyhu-
naruga Oyaanu: , :
P = KeHo Zpﬂ-w=1(3},2a (14.1)

x Myp. uer ° N¥p. Tap

GyHAa ]{ —- KJpHAa&Tran HCTeBMOJIYUARD ‘TypH yuyH sxmexc
Koatbcbuuueﬂm

(14.1) dopmysa opKasu aHWKJIEHTaH XHCOGHH (MAKCHUMaJ) KyB-
Bar HuJl BABOMHIA 3HT KAaTTa. xnﬁMar xucobaanub, onmaTAHa, Kmu
AAaBpUIATH MaKCHMAaJa HArpysKara TYFpH KeJanu.

AxTtuéxk KOs(ypRuMeHTH GHP TYPASTH UCTEBMOJUHJIAPHH 3IKC-
nayaTanys KWL BaKTHAA TaXPHOA aCOCHMAA aHUKAAHALM BA Mab~

JyMOTHOMAana Keatupuiaiu. CaHOaT HCTEDbMOJYUIAPHHUET Gab3u=

JAapu yuyH 3XTuéx KO3(Q(QHUHEHTHHUHT §pTaua KufiMariapH 8-

© XKanBasua Remupmxraﬂ.

8-xanBax
' DXTHEX KodbDHIMEeHTIApH

HeTesMoran DxTHEX K0ah@UUEe HTHRUHT
¥pTavua KuAMaTH
Kopa Meraaayprua:
AOMHA LEXH 0,6
. MapTeH Hexd 0,3
NyAaTHR y3AYKCH3 KyHuul Kypmmacu . 07
'npgv»a'r cranfapH 0,4 — 8,8
MaiIHHaCO3MHK - 0,2—06
XUMHA CAHOATH 0,7 —09 -
TYyKuMaunaug . 0,7 —0,85
BenTanauus Ba KOHAULHOHED xypﬂnua-
Aapu : 0,9

Arap namynasuft rpadmmapllaﬂ HCTEeBMOJYHAAD HArpysKacH-
HUHI BaKT .OYyAnva ysrapuinn aHuK/Aauca, xucobuit — Makcuman

'KYBBAT aCOCMAA wCTeBMOJYNAAPHUHT HATPYSKa rPaQHIHEM KypUUI

MYMKHH. Harpysxa rpaduruaan sca HCTe”bMOJI'IHJIapHPIHl‘ ypTaqa
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Ba 3KBHBAJIGHT KYBBATIADHMHH XaMAa Kabya KUAraH SHEPrUAHU
anugaaumr MyMmkud. Iy ycynza xOpxOHauHHr 6P Typaard ucreb-
MOJIUHJEPUra TerHUlA¥ XHUCOOMfl aKTUB Ba pEAKTHB KYBBaTJsap
auukaanazu. Cyurpa 6y rypyxJapHHHT aKTHB Ba DPEAKTHB KYB=
BATIADHHH AJI0XHAA-aN0XHAA KYIMKUO, KOPXOHAHHHI XKAMH XHCO-
6uii akTBB Ba peAKTHB KYBBATJapH AaHUKJIAHAAH. Kopxoaaﬁnar
TYaa xucobuft’ KYBBaTH

='= Vpiop + Qﬁop’

6y epna Pyyp, Qxop — MOC xo.rma KODXOHAHHHT Xucobuii akTus
Ba PEAKTHB KYBBaT/1apu. '
KopxoHasunr ypraya KyBBAT KO3DPHUHEHTH

COS Pyop = pxop/Sxop'

Jlofiuxanaumaa EDHTHII HAFPYSKACHHUHT Xucobuit Kymsaru,
OllaTAa, COJMHUITHPMA EPHTHII xyBBam éyﬁﬂqa anukaasasu. Epu-
TH ac606/apH KYBBATHHRHT 1 M? 10sara TYFpH .Kearau KUEmartd
corummupma épumuus yésamu ned arananu. CoammTnpma &pu-
THII KYBBATH €DUTHJCAHJIUK HOpMacura, €pyrauk Maubau (uyrna-
H@Il JaMnacH €xH ra3-paspsaijy JaMna) Typura, XOHaHuuc Y-
vamzaapura G6oFaug. By mabaymornap teruuin anabuéraa xeatH-

. pusianu. :

Kopxona, uex Ba afipuM rypyxaaru HCTe'bMOJl‘lHJIapHHHI‘ XH-
co6uli XyBBaTJapHMHH TYFPH aHUKJIAW 6apyd 3JeKTP Kypu.aMmana-
PHHUHT TEXAMKODJHUIH, 2JeKTP TABMHHOTUHWHI UINOHWIHJIWTH BA
3JeKTP SHeprusicHHuHr cudartura Gorauyk Gynanu. Arap xucoGuii
KYBBaT OIUMPHJATraH 6yJca, y XOKIa 3AEKTD XUXO03/JAaPUHHUHT KYB-
BaTH OMHUPHJATAH XOJL2 T3HJaHAAM BA KYHAAJAHT KECHMH KaTTa-
poK cuM Ba Kabennap Ypuatuianu. Arap xucoOuii Kyssar xamafi-
THpuG osuHraH OyJaca, y Xo/sha xaMMa 3JeKTD Xuxosjaap Vra
IOKNAHUII OW/IAH HUAAAAH, HATHKALA YJAap Te€3 EeMHPHJIHLIA &Ku
Oy3UAHINH MYMKHH. By 3Ca 3/1eKTp TabMHHOTHAZ ysudu 6Yau-
urura 0aub KeJand.

14.5. YTKA3CMYHUHI KYHIANAHT KECUMHHU TAHAAW

Cumaap, xabenaap Ba IIHHAJAPHUET KeCHMJapu xyﬁuﬂarnqa
TaHJAAHALH:

1) xu3uw Wapouraapd acoCuia Yy30K MYAJATAU 3IHC KarTta
JOM3 HArpy3Ka TOKu 6Vitnua;

2) xyuJaauum ucpodu 6yhAuya;

3) Texxamau TOK suyauru Oyiinua.

V30K MyABaTAM SHr KarTa KOM3 HAarpyska TOKM Oyhuva
CHMJADHHHT KYHAaNaHr KeCHMHHH TaHAA. OJIJeKTP TOKH CHM-
nau OKHG yTraHia yHH MabJAyM Aapaxana xusaupasu. CuMHHHT
KH3HLI TeMMepaTypacH yYHIaH axpasub duKKaH SAeKTP. SHepruf-
cu (J’rt) MUKROpDHM XaMJa WCCHKJVKHHHT CHM CHUDTHRAH aTpOd=
MYXHTra y3aTu/AuIl IIapOHTAdpHra OOFAHK. Arap CUMAGH axpa-
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A0 YHKKAH HCCUKJAMK MUKAOPH CMMJAAH aTpo(-MyXHTra Tapka-
Naérrag HCCMKJHK MHKAODHTA TeHr 6Vaca, CHM Xapopatd y3srapMac
6ysnagu. HMsoasnusnn cumaap yuyH KOHW3 TeMmMueparypa uerapacu
H30JALMS XYCYCHATAADH OWJaH, W3OAAMHMACH3 OUUK CHMJApAa 3ca,
aC0CaR, KOHTAKTAW TyTaMIMANaDHUHT HIDOHWIH HUJAWKN - GHAaH
aHWKAananK. Arap H30/ANMANM CHM Ba Kabennap KOH3 TeMmme-
- paTypajiaH 1OKOpM TeMneparypana y30K MYANAT HUIJIATHJCA, ya1ap-
HMHT HM30JALHA Ba MeXaHHK XYCYCHATJApHHH Te3na Bykoraxu
XaMAa TYTAWITHPHJTEH CHUMJApAAry KOHTAKTJAADHMHT MyCTaxkam-
JWUIH KamMaan.

CyuMJapHUHT KH3HIUMAATH V30K MYLHATIH KOU3 Temneparypa
KMAMATH uerapaBuii KuiMariap (pesuHa H30ASUMAIN CHMAAD ‘Ba
kaGeaaap yuyu 85°C, Koro3 usonsumsan KaGesnap yuys - 80°C,
QUMK CHMAAp Ba Wunasap ysyn 70°C) nan OmnImK MYMKHH 3Mac.
CuMuuHr KYHAAMarT KeCUMM 1UyHAAK TaHJAHHIIN KepakkH, OyH-
la CHMHMHT TEMNepaTypacu OH3 TemNeparypalaH - I0KOpH GY.j-
macud. Typ/an MApKanary O4HK Ba M30AALHAIH CHMJIaDHUHT KVH-
Lanaul KeCHUMH (q,) YYYH 3HI' KaTTa XXOM3 TOKJAPHHHT KHAMAT-

3Py MabJYMOTHOMAJApAa XalBaj iwiakaujia Gepuaaps. By xan-
Bannap xoHa xapopatu (25°C) yuyn sa uykypauru 0,7 M Gyaran
'soaypra 6up KaToOp KWINO KaGeab €TKU3WAraH XOJ YUYH TysuAa-
au. Arap aTpoh-MyXHT XapopaTH KalpaJiia. KYpCaTHAraHJapAaH
(hapK KmJaca, XOH3 TOK MHKIODHMra TErHUIIMYA TY3aTHII KHPHTH-
JAAnH.

CyMHUHT KYHRANaHT KECHMH ¢, HU TaHJaul XHCOGu# TOK KHil-

MaTH acocuia oau6 Gopusanu. CuM myHHak KECHM A TaHJAHUWIA-
KepakikH, OyHNa CHMHHHr XOH3 TOKH (J,) -HCTEBMOJUHIADHHUHT
XucoOuit TOku /, nam xarra éxku yHra TeHr GyJ/CHH:

1.>1. _ (14 2)

X

) Arap HCTEBMONUH GHp (asanu uKKH CUMAM Tapuoxunnr OXH=-
pura yaauras Gjsca (14 14-pacm), xuco6ufi Tox Kyfunaruua To-
LT E , , .

7 =_____P§2'£__, ' ' (143)

X Unom cos ?'%ou

6y epra Py Usows COS @5 Moy — MOC XOAAA HCTEBMOJYHUHHAT -
HOMHHAJ KyBBAaTH, KYUJAHHIH, KyBBaT KO3(pduunentn sa PHUK.

Arap ucrenmonuu yu ¢asanu YU CuMJM  TapMOKHHHT OXHpHra-
ynanraw O¥Jaca, XucoOuil TOK KyHAuIaruya aHUKJaHaAH.

I e PHOK

e XV Uyoy COSPRuON
Uson~ U .

(14.4)

: Arap TaKcumJIOBHH EIUMTAAH .
I - £ AUbp~l GUP HEYTA HCTEHMOAUUAAD TAD-
, MHHA3HCA, ¥ X042 TabMHHJOBYH

y:)
el JAVHUAHYHE ~ XUCOOHRA TOKH Kyﬂu-"

14.14- pacu, - namqa TonuJaangu:
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Q‘TZ HOM N '
=t | (14.5)

KYPr/IaETraH uCTEBMONUMAAD Typn Y4yH axme)x

6y epra A . —
K03 UUHEHTH.
Bup HeuTa MCTEHLMOAYUAZD y/NaH[aH TAKCMMJAHTAH 3/IEKTP Tap-
MOFHMH# XHCOOJamina Xyna IOKOPH aHHKJAHK Tanab  artuamaiau
(14.15- pacM). Macaaan, kyuaanum Uy, U,, U, Ba U; napudur
BeKTOpJAapH OuTra (asana, neb (papas KWIHHALH Ba HCTEHMOJUH-
aap Tokaapu (/y, /,, 1) HM aHMKAAIAA Kyd4JaBMIUJAP Y¥3rapuun
XHCOGra OJMHMal, HCTELMOJUYMJAPHUHT HOMHMHAJ KYU/IaHWIIA BA
KyBBaTJAapuAaH Qpoiaasanuiany:. .

I — P on .
- — ?
V3 Usom €OS 91 now M nou
[ = Py yom
2 — -

V3 Uuom COS 9y yom My wom

Xucobuél TOK UCTEBMOAYHNAPHUHT OHP BAKTIUJIMK, WOK AHWII
Ba 3XTHEX KOIPPUIUHEHTIAPHHH XHCOOra OJraH XO0J1a auuKna-
Haau.

CHMAAPHUHT KJHAAJAHT KeCHMHHM Ky4YJNaHWIU HCpOdH 6 itu-
uya TaHjaw. llex rapMmoxJapuna Kyusasuuml ucpodu MabAYM MHK-
AOpAa OY/aMilM KepaK, UYHKH Ky4/JaHWl HacaiiraHna EpuTull ac-
606napupa EPYFAMK OKMMH KaMaaiu Ba WUl . KOHHHHHT EpPUTUA-
rasaury éMomaamany, Jsuraresnapra xena€rralH Kyd4Jasull na-
Cairanipa yJapHHHI MaxKcuma.g aﬁaamu‘pum MOMEHTH Kamasad.,

CHHXPOH JBHFATEIAaPAa MAKCHMAJ alJanTHPUII MOMEHTH, Kssses=""

HUIIra YU3MKIH OOF/aHraH, aCHHXPOH ABHraTe/Maph& sca Kyuaa-
HUWHUET KBAADATHra MYTaHOCHOAUD.

Typau 51€KTp SHEPTHS WCTEBMOAUUIADH KYUNAHHLUAHEHT KON3
yarapuw uwerapacy Kufimatnapu [OCT 13109 — 67 ra syBodux
6earnnananu. Ynap éputuin  ac6o6JapE ydyH HOMHHAJA Kyujaa-
HUWHuHr — 2,5% unan -+ 5% rava, Asurareanapsa Ba annapar-
aapaa —5 pas +10% rava Ba GomKa HCTELMOAUMIAPAA 2(&
4 5% raua opanukna 6ynanu.

14.14- pacMpa xyp-

CaTUNraH BaHKHUP KHCMH . L3
YUyH Ky4JaHHII HCPO(DH 0

Au =TI _(Rcosp+Xsing) 2

ra teur 6ynanu. By ep- Ly

- #na R, X — auHusHuHr ’ I, M, I, U, I3 Y%

i
A i ‘
T . Ot
aKTHB Ba UHAYKTHB Kap Usorr RoXs Ry Xz ‘ Rz, l

|

wuaukaapy. Kyuaanuw
1000 B nan kuuuk 6Ya-
rauga X = pe6 dapas Licose, 1, icose, [3C059;
KWJIn MYMKHH. DyHna :

KyyJdaHuil  HCPODHHH : 14.15- pacm.
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-~

x{ymmaruqa aﬂmq.nam MyMKuH : ’ v :
' Ag=1 Rcos . , - (14.6)

- Hkxu cumau TapMoK yuyH ax'rm; KapITHJHK x(yﬁmmruqa TO=
‘auaann:
| R =2L/(19), (14.7)

Gy epaa L — AMHMAHMET V3yHAHTH, M; g — CHMHUHT _ KYHA8NaHT
KeCHMH, MM?% T — CHMHHHI CONHIUTHPMA erasquamurn, M/{OMX
X mm?).

(14.6) dopmynara (14.3) Ba (14.7) Gopmynanapuu Ky#cax,
lqyﬁnzlamra ara 6yaamns:

B =2P,, LI(1qV,

HOM

(14.8)

Arap xous qu.naﬂnm ncpodpunn K Gunax Gearmnacak, Kyd-
Jauu ucpotdu KyRuparura TeHr 6ynanu:

An=KU. [100%. - (14.9)

OM'YIH DM) *

HOM!

Byuna' kypnna&Tran uxkkH cHMAH 9/eKTP TAPMOFHIATH Kyujia=
unm ucpopu K% nanm OpTHK OYAMACAHIHHM TabMUBJAA - YUyH
CUMJIAPHUHT Kynnananr KeCHMM KyRHIACHra TeHr Gfaumu xepax-

QOOP L )

Gpp = . 14 10
qu . K'}'U ’ : ( )

HOM nHOM

CHuMHHHT mymxaﬁ CTAHAAPT KECHMH § TAHAAHANHMKH, Y TONHJ-
TaH MKKWTa KECHM ¢, Ba g,, HUHT Xap Gupuias Karta €xu yJap-
ra Teur O6yacun. UyHunraexk, TaHnanTan CHUMHHHF KYHAaakr -
KeCHMH aJIOMuHHE cuMaap yuyH 2,5 MM® nan, MHC CHMJAD YuyH
0,51 mM® man xarra Gynuiry kepak. Aua WYHAarwHA CUMIAAp-
HHHI' MEX4HWK MYCTaXKAMJAMIH TabMUHAAHALH. , '

Arap ucrenbMOMuMAAP Y4 (asanu 3AeKTP TAPMOFHHHHT OXHDH-
Ta yJaHrad Ba WHAYKTUBJWK KMUMKJWIE TYQaiad xucobra o/uH-
maca, ¥ Xoada yd4 ¢asajsm TapMOKAArH KY4JaHHII ncpoq;mm

Kyfnaard GopMyaafan aHUKAAL MyMKHH:-

Au-——leRcosv C14.11)

0y epﬂ.a R—JIHHPIHHPIHI‘ akTHB Kapmuaurd, OM; COS ¢ — HCTeb=
‘MOIYMHMHT HOMREAJ KYBBAT KOIPPHIHEHTH.

Yu Qasasn HCTEBMONYH YU CHMJU 3TEKTD TADMOFHHHHT_ OXH-
PHTA YJIaHTAH XOJ YUYH Xap OHD CHMHHHT - KYHIAJaHr KeCHMH
Kyhunarnua Oyaumu kepax: V

gu— vwome X (14.12)
KU ’lnom ’

(14 10) (bopmyﬂanam 200 pakamu ypumra (14. 12) dopmyaaza
100 xy#Anaranancura ca6a6 .ya $asany TapMOKINa TOKHUHT Ka#TH-
| um yuyH 6om_1§a ¢asanapyuHr CHMU XHU3MaT KHAHINKAAAMP,
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Arap Hcre-bmonqmap 6up dasaau mcKa CHMJIM SJIEKTD" TapMO=
FMra TaKcumaal yJaauran Gyaca (14.15- pacM), CHMJApHUHT KYHe
Jajanr KeCHMH KYHHAarnya aﬂnxnana,u_n.

Gpy > —— , 14.13

6y epna Pxi— i- HoMepayu Oup (Gasaan UCTEBMOJUYHHHHT XHCOOUK
KysBatu, Br; L, — - HoMepau uctevmoaun Ouaan TaLMHHJIOBYH
man6a opacuparu macoda, Uy — manGanudr HomuHal ¢asa Kyd-
ganumu, B.

Arap ucrenpmoaunaap yu ¢asaju anexkTp Tapmomra TaKCUMJIa6
yaauras (14.15- pacM) Ba MHAYKTHUB KAPIMMJMK XHCOOra OJiMHMAa-
rag Oyaca, y XoJ44a y4 ¢asann TapMOKAary Kyd4JaHuul HCPpODuHA
KyAugaruya anug/am MYMKHH:

6urra ¢dasacu yuyH

Auy = IRy c08 95 + [,R, COS 9, + /1R, COS @,
éxu yMyMul Xoana
Ang = Z IR cos 9.

Yu dasanu cucremana ¢asajap OpaCHAArd Ky4/IaHAU HCPO.pu:

All =V3All¢

Arap yu dasasu ucrebMoJUHAAD YU CHMIHK snem'p TApMOFHUTA
TaKCHMJIa6 ysadrad 6yica, cuMJIap KeCUMH Kyjudaruya Oysaanu:

n
100 P ,L

U S 14.14)
Uu P (14

Oy eppa P ,—i-uoMepau yu (asaid WCTEHMOJYHHWHT XHCOOHM
KyBBarH, BT-'U — JUHUS KydJaaHumu, B,
CUMHUHT WYHAa# CTaHAApT Kecumu () HH TaHAAul KePaKKH,
Y TOMRATaH KeCHM (4,,) man xarra éku yura TeHr OFJCHH.

14.6, SNAEKTP XABDPCU3JUIU ACOCHAPH

OnexTp sHepruscuzas 6apuya coxanapAa Kenr (oiijanaHusin-
wy Typadau oaamaap KyHAaJAMK TYpMYWZRd TYPAH XU SJAEKTD,

__kypuamanapy OuiaH ajoxana 6ynanu.), NeKTp KypuIMaJapUHHHT

THOCO3/IMTH Ba YJapHH HIUJATHLI KOWIANAPUHUHT OY3WIMWIK Ca=
6abau yaapjaary Huc6aTaH KUYMK Ky4JasMIN XaM OA3aM COFJIurY-
ra 3apap KeJTHPHINH, XaTTO  XaéTura XaB( TYFAMPHIIN MyMKHH.
OAaMHUHT 2JeKTP TOKH OMAAH WHKACTAAHHIU XaBOUBYU KamaliTH-
PHIL Y9yH SJEKTD KyPHAMANapHHH xchpcns HIIJIATHID  Koujasias
PHHR Gmmm KEpaK. .
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OnaMHunr 9MEKTP TOKH 6mxan muxacmanumu SJIEKTp )Kapo-:' '
XaTH- Ba- 9NEKTP - (TOK) ypnmra dapyrananu. Snewrp KapoxaTura
Kyduuw, saekTp €f Gujaan KYSHMHT - 3apapAaHUUIH, 3JEKTD TOKH
6nJak ‘HIMKACTAHAIIY OKH6GAaTHA ONAMHUMHI XYWMHH HAYKOTHUIA
HAaTUXACKHAA AMKuWInM Tydafan ByXyJAra KearaH CHHUI, UYH-

. KMUl Ba uiysra yxmam MEXAHUK IHKACTAAHHILIAAD KUDAAM.

Onam TanacumaaH 3JEKTP TOKM yTranAa yHu Kusaupanu. Kyu-
JIAHWI KaTFa Ba OAaM TAHACHHMHC 3JEKTD KapUIW/IHTH KaHua KH-
gyk 6y/ACa YHUHI TAHACHILAH YTYBUM TOK WIyHYAa KATTA 6y aanm. .

By.sca ollaM TaHaCHHH KYY/Md KH3AWPaAM Ba OKuOATAa YHAATH

Xyxkaipa TyKxumagapu Kysau. Ky#inm xkanua uwykyp - Ba KarTa
6y.ca, yHH AABOJAII DIyHYa y30K HABOM 3Taiu - Ba, XarTo, Ky=
figHYa [aB0Jab xam ﬁyamacnum MYMKHH,

DAeKTP TOKM YPraHia OJAAMHHHI WYKH a30JapH INHKACTJaHA-

oW, DAeKTp TOKM YPHUIH yHYAa KarTa Oyamaran 25— 100 mA’

TOK/N8pAA .conup, 6ynanu. 10 MA raga Gyarad TOK HMHCOH Xa8TH
yuyH xaBpcu3 6yaub, EKMMCH3 Ce3rH XOCHA KHAaAH. Arap TOK
10 — 25 MA  nan omca, Kya Myckyajgapu TOpTHIIMOG KOJAHWIH
MyMkMH. HaTHxana onaM ¥3UHH TOK YTKAa3yBUH KUCMAAH Myc-
TaKHJA axpaTu6G OJoaAMalnu J’Byﬂﬂaﬁ ToK 15— 20 cexynanan xym -
TABLCUP KHJCA, ORaMHUHr Hadac OavuIn Kuﬁnﬂ.namné 6yTKya TYX-
TAlK MyMKHH. Arap Tok 100 MA Ba yHaaH K¥n 6leca OZaMHN
AapxoJa Yamupanu.

-QAam TaHacunaH yTqun TOK MHKAODH TEI‘H6 KeTHIH KYUNaHH~=
wu Ba Tox uactofdciifa xamaa odaM TaHACMHMHT 2AeRTp Kapmmp?:
aurura 6orank. OA4aM TAHACHHHHI 3JIEKTP . KApUIMJHTH YHHHT Kai-
(UATHra, BASHHTA, KUCMOHWH THHUKKAHIUTHCA. TGPMCHHV.HF %0~
JaTH Ba X0KasoAapra 6OFiHK. OfaM TEPHCH KyDYK ~Ba IIHKACT-'
JiauMaran Gyarania yHuHr saextp  xapmuaurd 10 — 100 xOum
atpoguna 6yaanu. Byunaih TepuHuHr Kaaumauru 9,05 — 0,2 um
6yaanu. OXaMHUHT 3/eKTP KApUIWAWCH 3aX, YAHrAH MYyXMUTAA Ba-
~ TATpOh-MyXHT--TeMNEDATYPACH IOKOPH G¥aranna (4ysks OyHaa
T2HA Tep OWJaH KONJAAHAAW) IHT KHIHK Kuilmarra spuwiaid. Onay
TAHACHAATH XyXalpa TYKMMaJapuHUHr 3JeKTP Kapuuauru: 800 —
— 1000 OM nan ommMa#nH. Wynuar yuyn xaBdhcus Kyuaanwu- -

‘ BUHT KaHJaldAup MUKAODH TYFPUCHAA TanHpRII XYyAa KuAHH.
__DaexTp XypHAMajapHu MUIAMULAATH KYI HUIAMK  Taxpuba mry-
HH Kypcammm 3HT -€MOH- mapoymm _XOHanap yuym lz B paH

aaﬂumnapnu XaBCU3 Ky4JSaHHULIAP 1e6 Xucobaaw MYMKHH. U_ly-

- HHHTAEK, KYPYK XOHa/apAa OIaM TAHACHHHHI 3JEKTP KapUIMAUIH

Oup Heua yn MuHr Omra erajgd, ILYHHHT YuYyH Gy X043 103
BOJABLT arpoduparu Kytmaunm %am xXaBCus Gy/julld MYMKHH.
‘Onam Tamacy OpPKaau YTYBUH TOKHH OJAMHJAH aHUKJAI MYMKHH.
Wy cadabas, amana xaBpcu3 wapraap qerapacunu 6eéaru-

- MBIEHA ;XA qhﬁ; x“ ra aMac, 6ankH ,XOH3 KyuJanuur“ ra Myi-
AN KUARALKH. JJRKTP x(ypmma.ﬂapmmr Kounanapuaa arpod-

MYXUT. MADOUTAaPuUTA Kapalb Kyhuaaru Kous KyuJlanuuaap. 6ex-
raasurgs; 65 3; 36 B; 12 B. 36 22 12 B an’ 8AEKTP Ky praManap
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(kyuMa épuTHUII JaMHaJapH Ba anex'rpnam-rupwlraﬂ Kya acGol-
AapH) KHUYMK KYYNGHHWIAKH KypHAManapra xupamM. 65 B s anextp
KypH/aMa/Jap naCT KYy4/JaHHIAM KypH/IMajaapra kupalku. Arap
SJEKTP KYPHAMANaPHUHT KYUYJaHHIIM €pra €KH 3JeKTp MalluHa.1ap
XaMJa annapatJapHMHr acocura Hucbatan oarauaa 250 B npau
KuquK 6yJca, 6yunafl Kypuamaaap nacT KyWJaHUILAH AEKTP Ky -
puamanap neb arajaau. Arap sJeKTP KYPHAMAMAPHUHT KYyuYJaHH-
WM epra €KH 31eKTp MAWKHAAZD XaMla anuaparjiapausl acocura
HucOaTan oJjraraa 250 B nman xatra Gy.aca, y./ap I0KOpH KyuJa-
HHILJM KypHJMaaap Ae6 arajalu Ba yJapra IOKOpu Kymaanmnu
KYPHJIMANAPHH HIUNATUII KOHIAJapH 1aT6UK BTUIALH.

XaB(cn3auK TEXHHKACHAA K¥31a 1YTHACAH KATOp XUMOSI BOCH-
TaJapu Ba TAAGHPJAEPHHHU KAl 3NEKTP KYPHAMANTADHHUAT xaBd-
CH3 HIIJIAINMHHW TabMHHJAafau. Bynaall Tanbupsaapra xamMma TOK
¥TkasyByy KHCMJapHM MAxXCyC XUMOA TYCHKJAapH épramuia xu-
MOfiAall, 3AEKTP KYPHJAMaJlapDHHH XHMOSINK epra €ku HOJAra yaam
BOCHTACHTA OUPUKTHPHII, XUMOSJIOBUH TalJIEK/ap, Pe3HHa Kajuil,

Ky KON Ba GOLIKA XHMOMJOBYHM BOCHTaNapHU K¥Jaaur, KaMmaiTu-
puAraH Kyu/aaHumaaH ¢GoinajsaHum Ba XOKasoJap Kupanu.

OnaM TaHacu MerTaas CHpTHra Teru6 Typamurad Kypu/imanap
(6yr Ko30HMapH) xamAa Xyna XaB(JaH XOHajapia HILIATH/IALH=
FaH 3AeKTP KYpuJaManap KHYHK KyuJaaHuwra, abpHu 12 B nanm
I0KODU OGyJaMaras xyuja”Huwra My/oxajanadand. Kuauk Kydsanum
manbau 6yaub, onmarna, tpascdopmaropsap (6yHAa aBTOTPaHCPOp-
MAaTOP HULIATHII MaH KHJAMHALM), TaJbBaHHK d/eMeHTap, aKkKy= "
Mynmopaap ~B2 TYFDUJATHYNAD XH3MAT KHJIAIH. e

CaH f)pxox—!a,napnﬂam KYPHAMANADHUHT = TOK VYTKas3yBYH
6apqa Kncmnapn Axuaab u30aA0MANaHaAH KM TOK yTKa3maiiu-
raH MartepuaJs Ousian KonJjananau. Uly Tydaiin onaM. TaHaCHHHHT
TOK YTKa3YBUHW.KUCMJAAPra Terub KeTHIN 3XTuMOau Gaprapab xu-
anHanu. KopxoHauwHr yu ¢asanu 3JeKTp TAPMOFH ydY CHUMJH Ba
TYpT cumau  O6¥aub, 9JEKTp. 3HeprusiHu TpaHcHOpMATOPAapAaH
0M1aAM Yy CHMJKH TAaDMOKRA TPAHCPOPMATOPDHHUHI HEHATPAJH H30-
aspussasany (ep Ouaan yaanmainu). Typr cumau TapMoxaa
TpaHcopMalop HefiTpaau HelTpan (HOAb) CuM OuIaH OGHPHKTH-
puirai Ba ep 6unaH MycTaxkam yJauwram Gyaanu.

dneKTp KypPHAMAJapHHU epra Ba HOATA yJjaml. DJeKTP Kypu.a-
Majap HOPMaJ Xo0J1a Ky4Jaduii TabsCHpuaa OyJamaiilu. amMmo
H30JSUAHHHT MUKACTIAHKHINNAA KyYJaHHW TabCHpuAa OYauimu
MYMKHUH 6YJaraH 6ap¥a KUCMJIADHHH OJAUHAAH 3JeKTp XKuXaTAaH
atailna6 epra OupukTHpuii 6y XMMOAAM epra yJsaimn ne6 atananu.
XuMOsJu epra yJaams TacoAndaH KyyJaHHII TabCHpH OCTHAA 6Y-
"qmb KoAram 2JeKTP KYDPuUJ/AMAJIapHUHT METaJJH kHCMJAapura ojam-
jap teru6 KeTraH XOJJapaa yJ/apHH 3JeKTP TOKHM OunaH IUHKACT=~
JIAHWLINAH CagJafiau. Xumoanau epra yJalulHURT UM TPHHIM-
OH 3NeKTP KYPHJIMAHHHT Oyuaub KOJAraH TOK YTKa3yBUH KHCMH-
HHHT KOpnycra yaaHn6 KoJumu Ba Oowka cababaap Tydahiau
BYXKYyIra KelyBud TErnO KeTHil Ba KaaaMAard KyWwIaHHIJIapHUHT
xas¢cus KuliMaTaapradya nmacalMmura acoc/iaHra.
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14,15+ pacM

Epra ynaﬂmarau 'KOpnyCra OJiaM TeKKaHia (14.16- pacM) yHe
Zau epra yrysuM TOK /, Tyaug Yyramu, sviu [, =/, Oynamu. By
X0J4 OlaM KypHJAMA (basa.napnnau GUPHHHHEI  TOK YTKA3YBUU KHCM=
Japura Tekkauu 6uian 6apobapnmup.

- Epra ysaHran -KOpnyc Ta'bMUHJAOBYHM ¢asanapaaH Oupu OuiaaH
KOHTAaKTra sra GyJAraH XoJ yuyH yHra OJZAMHMHT Teru6 KeTHUH
14.17- pacmna xypcatuaras. Epra yrysun 1. TOKHRHF GUD KHCMH
/, onam TaHacK ODKaJM, aMMO YHWHI KATTA KHCMH [, epra yJjair -

_KypHJAMacH opianu yTanu. Domikaua afiTrasia, KOpnyc epra yJa-.

ruura yJaaurasna y U,==/,R xyuaaHuin TabCupuia 6y.nazm

Arap epra yJaruu Kapuiuiurd xamafguindw OnaaH epra yTyBuk
TOK KymaliMaca, y XOJJa XWMOSiIH epra yjaim camapaau 6yJand.
By X0/ HeATpa/ii M30/AUHMsAJAHIAH TapMOKJAapAa COLUP 6y anu.

bByuna (asanapiaH OWDH €pra MyciaxkaMm YyJaHranfa EkH epra
y/aHraH Kopmycra TeKKaHia TOK Ky4u epra y/AaTHYHUHT  JAEKTD
yTKa3yBUaHAUTH (EKH KapIIWAMTCH) ra GOFJIHK 6y amaii iy,

.. Kyunamumu 1000 B raua Gyuras, HedATpain epra yhaHra
TAPMOK/IapAA XHMOSJH epra ynam camapaji SMac, GyHKH (asas
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JapAan OHDHHM epra MyCTaxkaMm Y/AaHraHga TOK epra yJdaruuuuur
Kapwuaurura 60raug OYaMafiay Ba yHHU xamaﬁmpum OuJaH op-
TanH.

Kyunanuil Tabcupu oCTHAA OY MU MYMKHH Gyaran merannau
TOK YTKA3MaAXMraH KHCMJAADHHU HOJJIM XUMOS CUM GHJIAH OJIAMH-
Jau arainab 3JIEKTp XHXaTAaH GHDHKTHDHII KO.L2@ y/zaw ned
arajand,

Hoanu XuMOS CHM HOMe2 yJAasafural KUCMJAAPHE TOK Maﬂﬁan-
HHHT €pra MyCTaXKaM y/Jauras HEATpas HyKTach Guia Ompraui-
THpaiH. XUMOSJAH HoJra yJiam cxemacu 14.18-pacmia xypcaTua-
rai. HoJra yaamHMHT niu/am UPUHUHOH IIAKACT/IAHT AH  3/IGKTP
KYpHAMaHY Y3YBUM annapartypa €paaMuAa TapMOKAAH Te3 Yyauill
yuyH asanapnan OMpHHM KOPOyCra yJaHumuHu O6up asanu
KHMCKa TyTallyBra afJlaHTMpHUINra acochaaurad. UyHKH 3JeKTp Ky-
pRJIMAE KODNYCH HOJJIM XUMOSA CHM ODKAJH HOJIM XUMOS CHMJAAD
HX ra ynanu6 Konaju Ba WIMKACTIaHWW faspuia Tox [ . By-
xynara xenand. Kucka tyrawvwm toku /. ¢asanapnan Gupu

KopnyCra yJaaw saktHjaan Gomaab, TOKH XHUMOS HIIra TYIIIYHYa
Ba KYpDH/JMaHH TapMOKIAaH Y3ryHYa KeTraH BaKT JH4aBOMHAA MaB-
KyL OYnanu.

Ulynna# xuaub, 3nexTp Kypu/imanap xopnyc.napunu HefiTpaa
. CHM OpKaJ{ epra yJau IMYKacTJasyll NaBpHAa YJAAPHUHT Kyd4./a-
HUIOMHK epra nuc6aran nacadtupaan. Houara ynam HelTpanu-ep-
ra yJaHraH TYPTCHMJIH TapMmoOK/aapaa (omarma, 6y TapMOK KyuJa-
aumu 380/220, 220/127 Ba 660/380 B 6yaanu) xamna wmanGauuur
ypra HyKTacH epra yaAaHrad yarapmac Tok Tap MOKNApHAZ. unnia-
THAAOH. o

XﬂMOﬂ BOcHTanapH. Mmaérrau siaexTp xypu.nmanapura Xu3-"
MaT KypcaryBul XOAWMHHHT XaBPCU3NUTHHU TADMUHJAAU . YUYH
XHMMOSI BOCHTA/Japy HIIATHJAAAM. YJap H30JAALUAJIOBYH, TYCYBIH
Ba CaKJOBYH XUMOSI BOCHTAJapHura 6yauHaIH.

UsonsuusaIOBYH XUMOsi BOCHTaZapH TOK YTKA3yBuH &xu epra
yNaHTaH KUCMAAPAAH XaMJa eplaH OLaMHH 3JEKTP IKUXaTAaH
usonanus kuaaxd. Msosanusanosun xumos Bocmanapn acocuit
Ba Kyliumua XuJjaapra OyauHajpd. ‘

Acocuil u30AALUSIIOBYH AEKTD
XUMOS BOCHTANAAPH BJAEKTP KyPHI- —
MAaHUHT MUl KYYJAHHUNIHHH Y30K T
MyanaT yumaab TypHil Ba XOAUM
Ky4/IaHull TaBCHPUIA 6yaran TOK
yTkasysuu Khcmaapra Teru6 xer- | |%
rasfla yad Tox OMWJiaH IIMKAacTia- = |
HHUIIAAH XUMOSIall XYCYCHATHrA 1
ara. ACOocHH U30JFIHANOBYE XUMOS Te

gocuTanapma H3ONANMANOBUA 7 o7 A / 7 ///

inTaHranap, H30AALMAJOBYM Ba W
3JeKTp yauaw oMmOypJaapH, JH-

2/KTPHK KYJKONJAp, H30AALUA= 14,18« paca,

&N

""’»z»_k:\



-

I v P IR
L <A -

ZOBYH NaCTaNH s.nemp Momep ac606napn xytma]mm KypcaTkHy~ -
aapu (1000 B rava 6yaran Ky4MaHKII YYYH), U30AS0HAS0BYU WTAH- -
ranap, H30JALMANOBYM Ba 9JEKTP yauami oMOypH Ba KyuJaHulr
kypcatkuuaapya (1000 B nan joKopu KyunaHuil Yy4yH) Kupaid.

KymwumMya H30aa1HAM0BYUH JCKTP XHMOS -~ BOCHTaNapH 3JIKTP
KYDWIMAHHHI HII KYYJAHMIUHHY - Y30K MYALAT YUL1a6 TYPHIUra
Ba 6y KyUYJAHHIIZA OXAMHH TOK OMJIaH 1LMKACTJIAHHIUAAH XUMOS«
Jamra KoAMp 9Mac. YJaap acocHil XUMOS - BOCHTaJAapHra KyWHMUYd
Bocura 6y.au6 xM3MAT KHJAZAM XaMAd TErHO6 KeTHIl KyuwJaHHuiH-
AaH, KalaM KyuJaHHIIHAaH Ba KyusJavum éfu Tydaian xyhu-
nad xuMost Kuaagu. Kyuaamminu . 1000 B raua 6yJirau anextp
KYPUAManapHaa-KymnmMua u3oAslHA0BYH 3JeKTP XUMOR BOCH1a-
napu cudatHaa AMSJEKTPUK KAJHINJAp Ba TCUAAMUsAap, H3044-
WHAJA0BYH TAFMIMKJAap Ba €nguunap kyusnanumu 1000 B nan oKo-
pu 6Y¥/aran 2JeKTp - Kypuamanapha 3Ca AHJAEKTPHK KYAKOHJap,
KYHXAH Kanqmaap, runamyanap Ba U30JIALHAI0BYH Tamnmap
WLV UEED U

15 60 6. snEKprﬂnKA Acoi:JiApu

151 YMYMHR TYHIVBYAJIAP. OAAHR SJIEKTPOBAKYYM BA
ﬂPPlM YTKA3IrHuu4 ACBOBJ]APHHHHI‘ WAL
Snemponnxa ras, Kar'rnx XKHCM BAKYYM Ba GOLIKA MyXHTAari
3Jxeuem'ap sapsalJiaHraH sappadanapra (Macajas, 3J€KTPOH, HOH
Ba 60MIKAI4P) SJIeKTPOMa[‘HHl‘ MaiiloH TabCHD HATHKACHAA XOCHJE
6VJraH 3/eKTp YTKA3YBYAHAHKHY YPrasuil Ba YHAAH @oﬁaanaaum
Macananapu 6uaH NIYFYyAA3HAAUCaH PaH COXaCHAMP.
ONEeKTPOHUKAHUHT DUBOXAAHUWHTE 3NEKTPOBAKYYM -ac606aap-

* HBWHT nafigo 6¥auwmn acoc G6yanu. Kynuuiauk 3aeKTpOBaKyyMm ac-
606IAPHMHT MINJAIUH TePMOIJIEKTPOH IMHCCHATA, ABLHH BAKYYMAZ

KU3JMPHITAH = METa/MapAan 3/EKTPOHNAPHUHT yuyub UHKHMIMAra

-acocnananu. By xoaunca 1833 fiuana amepuxanak oqum T. Dau-

COH TOMOHHAAH Kam@ OSTHAraH. YHUHT -MOXUATH ~KyHuAaruwiaH
n6O0aT. DASKTP TOKHHHHT VTKasruuu OYaraw xap Kaaad Meraina

-,
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CprxTypacnna 6up aTOMAAH MKKHHUM aTOMra SpKuH yTHO iopa-
AUrau  31eKTPoHAap Gynainu. Arap Merasa Y1KasTMUHHU HKKH XHJ
MwOpasd g, Ba g_ 3apsiJap opacura HOHNAMTHPCAK, YHAAH Tap-

TUOJAHTaH 3JAEKTPOHJIAD OKuMU YTalH, A'bHM 3AEKTP YTKa3yBuaH-
JRK TOKM nadno 6yaalAy. Arap 5JeKTP TOKMHHHT HYJHMTa MeTanl
CTpyKTypara sra O§/iMaran KWuYHK TYCHK KYiiHJcCa, 31€KTPOHAAf
OKMMH Y3W/Aaau Ba TOK fiyKoaanu. IIEKTPOHJIAD XaBOLA SPKUR
3AeKTPOHJApPra 3ra OyimaraH OomKa MYXHFaa XapakaTaaHa OJi-
Maiiain. Knusnupuaranga sAeKTPOHJAp XapakaTH Tesjamand. Me-
TaJ/IH 3JEeKTPOA XaTTO XaBOoAd MYXuWTAa xusgupuaranga (15.1-°
pacm, a) xam temneparypa 1500—2000°C ra eTranaa meTa/JaarH
3JeKTPOHJAAD XapaxkaTH KeCKUH KYynasiiu. AHpUM 3/eKTpOnJAD Me-
TAAHWHT 8TOM CTPYKTypacHHH TapK 3THO, YTKA3THYAAH MAabJAyM
macohara y30KI2MHINH MY VKHH. Bnpox, ynap xaBOJAaru atod Ba
MoAekynanap Ouaan TYKHAmuO, ;Y3UHMHr AaCTAA0KH XO0/4THrA,

ABHH MeTanara KafdTaiu. Dyung 3JIeKTP OHJIADH YnKuG KeTra
3/1eKTPOL aBBaJ MyCOaT 3apslaHalM BA CYHIPaA Gy SJKTPOHAAp-
HH sHa. Ka#TafaH §3ura ToptuG onaiu. 15.1-pacmua snexkTpoH
9MHCCHSI KYpcaTuarad. Arap MeTaJJl 5/eKTPOA BAKYyMIa Ku3dH-
pHJICA, YHUHT CHPTHASH OTHJAMG 4YHKKaH anektponaap (15.1-pacm)
CupaaMuu Te3AMrH Tydaiin XaBOJAarura Kaparasnia 3 Ba MUHT
MapTa KaTTa Macodara ys3oxJalianH., By NpHHIMO HKKH 3JeKTPOi-
AU JaMna — 3J4eKTPOBAKyyM JAHOATa acoc KHJHG oJuHras (15.1-
-pacM, 8). Ac606, HUHTa MKKH SJEKTPOA — aHOJ Ba KaTOA kof-
JAWTHPUIATAH, XaBOCH Cypu6 OJMHraH muina GajsacHnaH ubopar.
JnékTp TOKn GuaaH OepocuTa €xkH OHABOCHTA KH3AHPHUII HATHXKA=
Cuia KaTOA Y3u[aH 3JeKTPOHJAp uuKapasu. By anexkTponaap aHOL
TOMOH XapakaT Kuaaau, OHPOK KefiMH yJap KAaTOAra XaWTaiH.

Arap ZVMOOHUHT 8HONWHH TAWIKH MaHGAHHHT Mycbar Kyr6ura, ka-
TOAMHHM 3ca MaHpu#t Kyréura yaacax (15.2- pacm, a), Jamnazas
anon Toku [, yraau. By ToxHu amnepMerp A. xypeartaau. 3IOK
E, ysrapmac 6yaca, jamMnafaru TOK KATOAHHMHI KH3AHDHAMHI AA-

paxacura, SbHH SJEKTPOHJADHHHT TEDMO3MHCCHACHTa Ba aHOR
Gusan katon opacMaarn xyuwiasmm U, ra Goramy 6yaanu. By .

KyuJaHuited R, Kapmuauk 6uaan 6omxapmu MYMKHH. [ ——f(UA)
Goraauum AMOAHHUHI QHGO XapaKmepucmurxacy IeRuiaru Ba

=
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15.3- pacu.

15.2- pacM, 6 na KeATHPHAraH K¥-
puHdmfa - 6Ynanu. Kypuuut ty-
pUOAUKH, IAMIAHHHT TOKH [, Mab-
AyM uerapara kymasiu (K Hygra-
cH), WYyHAaH CYHr TYfAHHUI XoJa-
TH coaup G6yidaau. Kyunamum U,
TeCKapd Kyr6JaHulmjga , yJanca
(U ,<<0 6yaca), Tok noara Teur 6y -
aun6 Kosanu, Bynra cabab mandufl
3apAANAHraH AHOLHHUHT JEKTPOH-
JaPHU ¥ 3HAAH y30KAALUTH DUILMAND.
DJAEKTPOH JAaMIaHHHT  TOKHH da-
Kar Oup #yHasuinna yTkasam Xy-
CyCHATHAAH ¥3rapyBuaH TOKHH ¥3-
rapmac TOKKa alJiaHTHPHIIAA Q)on-
AajaHunany.

VIKKY 3JeKTPOLNH 3JEKTPOBAKYYM ac6061a TOKHHHT GUD Y-
HAJMLWAA YTHIIHHA TABMUHJIOBYM JMeKTPOH Xapaéuaap apuM yr-
KasruyJjapia xaM Kysartuaapu. SIppM YTKasrauaap 3J€KTPOHHKACH
COMMIITHPMA JMEKTD YTKA3YBYAHJMIH VTKASTHY Ba JHINEKTDHK=~

" IApHUHT 3JEKTD YTKasyBuauJuxJapu opacuaa Gyaran Maxcyc

MOAZanap XycycHstupaH Qofijananuuira acocaanrad. . Byunai
MOLRanap Apur ymraseudtap neé aTanaju. :

JOMOHMTQ2AH 3AEKTIPON

002RAKHMG2AH |

/ORI

o) (5_(5(%_
® 00
uzlw

’ ‘15;4-pacui,,

874

Oniuii TemmepaTypama fApHM
YTkasrdujaap aroMJapuiard 3Jek-
TPOHJADHUHT JHEPI HACH YJIaPHUHT
AXPOJaH | Y30KAAMHG, MEKTP TOKH
XOCHJ KUAHIITA eTapau OV AMAaiau.
Bupox, mnoTteruuannap afhupmacu
TabCHPHAA . GY__dAEKTPOHAAp Tap-
THOJAHTAH = - Xapakatra ~ Keawub,
9JEeKTP TOKHHH XOCHJ KHAA oJaa-
zu. Slpum yrTkasruunapra Gup
AyHaJIMIUAATH  YTKA3yBYAHNHKHUHT
Xocua GYRIIUHK Kyﬁnnaru KeHl

‘TapKanras MoAesla KYp_ aramus.
Mabaymkd, gpuM  §TKasruuy-

Jap KDHCTaa1 CTPyKTypara 3ra,

: S'bHH ~ YJNIADHHHT aromnapu'éup-

OMpu . OHJAH KPUCTAJJ MaHXapa
XOCHA  Kuau6 Goraawrad. 15.3-
pacmlia TYPT BaJE€HTIU KPEMHHH-
HUH[ aTOMJApapo’ GOFJaHHUIHHWHT
MOEJIH TACBHDPJAHIaH.

154 pacmaa “¢ocdop apanam-
raH  KpeMHHiJAM APHM JTKA3rU4
KD:.CTaJ.1 NaHXapacHHHHT Mone-
ag: 1o.4-pacM, ¢ JAa mnaHxapa-



HUHT CTPYKTypacH; 15.4-pacMm, 6 na 3ca n TUNIAArH SIPUM YTKA3=
THYHHHT TacBUPH Oepuarasx, :

Kpemuuil atomununr sgpocd arpcduaarun opbutana xofisaiu=-
rai TypTTa BaJeHT 3JEKTPOHu OOWKa TYPTTa aTOMHHHT 3JEKTPOH=
Japy OWUJaH 3AeKTPOH XKy(QPTaap XoCua Kuaand. ATOMJapra TamkH

TabcHp (MCCHKJMK, HYDJAaHHIm) O6yJaMaca, YJAapHUHT CTPYKTypacu-

yarapMaiiid Ba xap 6Mp aTOM 2JeKTP XWXaTAaH HeHTpaaauruya
gonalu. ByHna#t spuM YTkasru4 3ca TOKHHM YTKA3Mahju.

Arap KpeMHHA MOHOKDHCTaJHra BaJeHT 3JEKTPOHJApH COHH
KPEMHUAHNKMAAH KYn €KH kam 6Yiran 6omiKka KuMEBUA 2JIEMEHT Ku-
putuica (Macanad, GelInHYM KU YIHHYH FPynna 3JEeMEeHTH), axBOJ
KeckuH Y3rapaad. 15.4- pacm, @ xa 6emr BaenTad GochOopHUHT TV PT
- BaJI@HT/JAH KPEeMHH{l OujaH XOCHJ KWJTaH KPHCAJJ NAHXKAPAaCHHHHT
Momeau Kypcaruaras. By O6upukMana 3J€KTPOH XYPTAAD XOCHJA
6yaranuna, xap Oup ¢octop aromuna 6utrra 2JeKTPOH ,OPTHK-
ya* 6Yau6 Koaanu. By snexTpOHHU OVIH 3/]eKTPOH Ze6 Xucobaa-
cak, yHra suc6aiad gocdop aromu Myc6ar uou OYadnu. Apum yr-
Kasrky 3Ca aHa WY 3JeKTPoH xuCcobura YTKasyBUaHJAHKKA 3ra G-
Jub, n-THOWAATH ApUM YTKa3ruy Aeb atasajid. Y HHHT cxeMaTHK OeJi-
rusasuiy 15.4- pacM, 6 na xypcaruiarad. Bynnai spuM yTKasrug
TAMIKKM UCCHK/AWK XaMJa HypJaHulliapra tasCupyad 6yaand Ba arap
yarapmac KyuJaiu'u manbaura yJaHca, y3ullan TOKHM YTKa3alH.

dpuMm JTKa3THYUHHHT 3JEKTP YTKA3YBUAHJUTHHH, YHIA BAJEHT

3NeKTPOHJADH COHHM KaM GyJraH KUMEBHH 3JeMEHT KHUPHTUIN OHe-
JaH xam opTTHpca 6ysamnu. 15.5-pacM, 2 Aa y4 BaJeHTAH MHANHE
(/,) XYWIray KPEeMHUHHUHT KPHCTaJJ IaHXapacd KypcaTu/ra.
Kpncrann nauxkapana MHmuisuHr atpodusarn typrra KpeMHH
aToMuaas OUPMHHHT 3JEKTPOHH OHJIaH I3JEKTPOH XKYPT XOCHA
KHJAUII YYYH HHAMHHUBT S/EKTPOHM e€THIIMaiau. ETHmMaran ssex-
TPOH ypHUnA ,KOBaK® Xocux OFnanm, OupOK Oy KOBaK KYWHW
BaJIeHT OOFJaHHINMAATH 3JeKTPOH OHJIAH TYJATHUIHIIH MYMKHH,
Arap mysaait 6ysaca (macana, TALIKH HUCCHKJAHK TABCUPHEA) HH=
Al atoMu MaHOUH HOHTa alJiaHAlH, BJEKTPOHWHH HAYKOTTraH ,Ba-
_IeHT OoFnaHum“ sca ,koBakka“ sra 6yaamu. By ,koeax“ ¥3 HaB-

N
— 0\/~ 91 0010 Huw
\ . fdbax ’
robak
+ 4{ +
@668
863638
L uok
f
\ b

15.5- paci,
315



« L :

6aTua YuuHUM BAaJEHT GOFMAHMIIMAATH SJIEKTPOH GuMaH TV~

JHPUAHINK MyMKHH Ba xokaso. [lyugadi’ xuau6, Gurtra: Xocua
6yaran  ,KOBaK“ ApPHM - YTKasrny 6yi#nab tapTubCu3 paBUIAA Xa-

‘pakataannb, KOBAaKAM YTKA3yBUYAHJAMKHH XOCUJ Kuiaanu. ByHpaf
. AipUM YTKA3rHY p-THOHAAr¥ SAPUM ¥TKasruuy  Aefiujanu, ymmr

TacBupu 15- pacM, 0 na KypcaTu/ara. ,
DNeKTPOHAU (/- THNMAATH) -Ba KOBAKJW (p- THNHIATH) apuM
YTKasruuJAapHHUHT MOAENMHH KYpUO uuKuO, yjaapiaara SpKuH 3a-

-pAANAD — 3JEKTPOHJIAD Ba KOBaKJap, MeTanjap KabH 3JexkTp Yr-

Ka3yBUaHJIMKHH TabMUHJAA OJIMACAMIHHH Kypamus, Spum yTKas-
THYapAa 9PKUH 3apak TAWYBYKIAD COHH KYIIHMYaJapHUHT Mac-

~cacH GHJaH . aHMKAaHATIH. Ulyuuur YuyH aJOXuja OJMHTaH /L Ba p-

THOLATH APUM YTKasTHUJAp sXIH YTKasruy xncoﬁﬂaumaﬁnu 6H-
POK yJap NHM3JEKTPHK XaM 3Mac. o

AManpa 6upuna 3JeKTPOHJM YTKA3yBYAHIHK, MKKHHUHCHAA KO-
BaJM YTKA3YBUYAHJHK KydJn OVJITaH HKKH ApUM YTKa3THY KOH-
TaKTna TypraHuja coaup GY/AamMrad XOoAMcanap Karrta axaMusTra

-ara. Byuna (15.6- pac™, a) TyTawHmi yerapacuia /- THIVIH fpHM

VTKasruunaru MebépjaH Kyl 3AeKTPOHJAAD p- TUNAATH SAPAM YT=

Ka3ruura, p-THOJAH SPUM YTKAsruddard MebheépaaH Ko KOBaxkJap
A~THILAATH Ap UM -yTKasruara yraau. By n— p ytaw- nedunanm.

YTras snekTpoH Ba KopakJaap Gup-Gupaapu OGuaak TYKHAWHO pe-
KOMOMHANUATdHANY, AbHM OUP-OMPHHH KOMIeHCammaaadhmu, Iy
Tyhanau ~“MN uerapa 6y#sab uania ,ouuau6* xouaran mycéat
HoHAAp (MacaJjas, S’lSHHHHF'Ome{qa 3JeKTPOHJAPURY AYKOTraH

~docdop aroMmnapu), YHrAA 3€a ,0YHIHO" KoJrai maHpui HOHJIap

(Macanan, docdop sjexktTpounapu OujiaH ¥3 KOBAKJIAPUHY TYIAAUP-
raH WHAHA aTOoMJsapu) ByXyAra kenanau. Dy 3Ca §3 Hashatuaa

@, Ba @, TOTeHIHaNIH Xa¥MHH 3apAl XOCHA OYJMILUra OJU6 Ke<

aaan{15.6- pacm, @), By sapsaanap afiupmacu Ug= 9, — ¢, KOH=
TaKT ‘TOTeHnMaAIap ahupMacu Jedunaangy - -Ba 3apALNADHAHT nud-

$ysusmanniuura Ay KyiMa#auran noTeHUMan TYCHKHM XOCHJ

guAain. Haruiand p=n Yruuraa TOK XOCHA-6YAMafAn. - — -
Arap apuM JTKasCHYHWHT p BA 7 KaTAAMJIADHTA MAbAYM Kyrﬁ»

- IAHMILAArd Ky4JaaHdu yjadca, p—n YTUUIAA KeCKHH y3rapuul py &

, 6epaiu. TamwKy Kyd4,aHUIIHHHT Myc6ar KyTOH p Karjiamra, MaH-
‘uit KyTOaM. 7 KaTJAaMra yaanca, Oy Ky4Aauull T&bCHPHIA p KaT-

. JIAMHHHT _MaHQH#A HOHJapH Yerapa OJIM KaT/AaMHH TapK STalH,

6ynna MaH(HUlt XaKMUIl 3apand Ba 9, Ka‘Maﬂan Xynpu wiysra yx= -
mam TamKy MasOaHuHr MadbH# KyTOH MOTEHHHAJIM TABCHPHIAA
‘MycfaT xaxxmuli 3apal Ba ¢, xamasaM. Haruxazga noreHuuan ty-
cug U, = 9, — ¢, Kamasinu. XaxMuh 3apﬂzmap KamManuuwy xuco-
6ura n — p KartJaM XaMm kuupasmu, avhu d, < d, (15.6- pacu, 0)
6yaand. Tawkn KyuJanuwauar OyHIAak yAaHMHIM TYFPY . yJanuul
Aeluyany Ba y fpuM yTKasruqnapua Tj’li—‘pu YTKa3VBYaHAUK TOKH=-
HY XOCHJA KuAagd. SIpuM JTasruunap sca yTkasruuaap Xycycus-
Tura ara 6yand xoaaau

TauIK\ KYUJaHHIIHHET MyCOAT KYTOGMHM 7 Kariamra, Maudui
KyTOUHH 3ca p Kariaura yaaimus. ByHaa 9pKUH 2JeKTPOH.Ap
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15.6- pacwm.

ManbanuHr Myc6ar KyrOura, xoBakJap 3ca mauduit xyréura TO-
MOH xapaxkariauanun Yerapa onau Karaamaa sca ,0unau6* Koa-
ran Myc6ar Ba manbuil HoHaap kynadnbd, XxKuMUR 3apaanap, ¢,
Ba 9, notexHunaagaap opragu [lorenuuan tycuk Ucs=9¢, — v, XaMm
OpTalli. 7 — p VTHWHHHT KEHFAUrH XaM opranu, siviHu d, > d,
(15.6-pacm, 6) 6yaann Byunaé yaAadHrad Ky4aAaHUll TeCKAapH Kyd-
Jasu, y TyQahan 103ara KeAran xyra KHYHMK TOK — TeCKapu yr-
Ka3yBUY2HJIMK TOKH aeilluiagu. KeCckuH OpTIran mnoTeHuHaJ TYCHK
APHM YTKASTHUHH H30AATOPra afJaHTHPAAH. '

flpuM’ YTKA3rMuAM AHONAA OKOPUAA KYpub YTHATAH INEKTPOH-
KOBAKJH YTHUIHHHT afiuan y3u coaup Oyaaau. YHUHI BOJLT amnep
xapaxrepucrukacu 15.7- pacmaa keatup uaras. - Katta 6ysmaran
“TYFPH KY9JAHHIN YJaHTawla NMOAAAH KATTa MHKAOPRATH - TYFpH
TOK §Tany, TECKAPH TOK 3Ca KATTa TECKapH KYUNAHHINAADAA XaM
KWY#K MUKAOPAA O¥sanu. Iluoamusr TYFpH KydJaHmuira gapmu-
aury OM HuHr yaymiaapugas (kaTTa KyeBaTiu acGoSnaappa) 6up
Heya Owvraua (KHYMK KyBsBaT/iIM ac6odaapia), TeCkapu Kyd/aaHuil-
ra Kapuimjaury aca 103 Ba muaraa6 O™ ra tenr 6ysanu

157- pacMna spuUM Y TKa3rWUNH NHOLHHHT BOJbLT-aMnep Xapak-
TepHCTHKACH Ba YHUHT cXeMmaTHK Gearnjanuiiuy Kypcatuwiran. Xa-
PaKTePHCIHKAHUHET GOWJIAHUHI KUC- ) :
mula Gornauull 4u3uKJad 3mac. By mA | Iy
TYFPH KYUJaBUI! OpTravuaa énys-

yu (uerapa OALH) KaTAaM Kap- ooy
HIWAUTHHUHT KaMmaduiiy OuJsan Ty- o
yHTHPpHAanu. Teckapu Ky4daauuiu

- Kgarra KdHdmaTaapra 3Spuliranna 00

KyYDa KHUHK TECKAPH TOK XOCHJ : ' :
6ynanu (15.7- pacm, IligaPwant). Vews) 601050 |\ /7 23 Unel®

Jlekuu  TECKApH  KYUY/JAHUILHHHT , Lo
XaffaW TallKapy OPTHILMra pyX- Uep B A
cat Tuamafinu, yyHky OyHAa TrecxmA
LMOA WMKACTAGHUIUH (TeinJHLLK) ’ -
Ba HiiAaH YHKHIWIM MYywmKHH., . }b.7- pacm.
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S.néKTpomu Ba ApUM YTKASTHUIM AUOAJAD V3rapysBdan TOKHE
ysrapmac Toxxa aiijasTHpHIl yuyH umaaruaand. - TyFpuaam cxe-
Masspy Ba 3aHKHPJAPH Keﬁunpox anoxuna Kypub tmmmann

15.2. KVl SJIEKTPOD.JIH SJIEKTPOBAKYYM
BA APUM VTKA3rH4 ACBOBJIAP. TPPIOllJIAP
" BA TPAHSMCTOPJIAP

VIKKu SeKTPOIUIH S1EKTPOH Ba SPHM YTKA3rHuIM ac606xap
GowKapuaMalauras ac6obaapaup. Y.aapiaw YTaéTran TYFpPU TOK

" GepwiaITaH -KyuJaHMUIra Ba 4c606 OGuiaH KeTMa-KeT YyJaHraH Kap-

WHIAKHUET  KUAMAaTura GOFJMK. JIGKMH 3JeKTPCBaKyyM Ba SApHM
YTkasruung ac606.aapra. KOHCTPYKTHB Y3rapTHpHLIJIAD KHPHUTHG,
YAQpPHUHT TOKHHH OEpPHATaH Kytmauumra'aa HATPY3Ka KapluuJu-
rura Goraug Gyamarad XoJla yarapTupuil MyMKuH. Bysuur yuyn
yuuHd K (KYIIKMY4) 91eKTPOL KUPUTHIANH, BAeKTpOBax{yyM ac606-
JiapAa aHOA- TOKWHM OOWwKapuim Gu3uK xapa€Hiapd spuM yTas-
THYJAAPAATH TYFPHU TOKHH GOMIKAPHUIN KapaéHaapuLaH Ty6nau dapy
KHJAanu. JJeKTPOBAKYYMAH TPHONL OUAAH SADHM YTKa3rH4Jd TPaH-
‘BUCTOPHUET RIDJALHHYA KYPHO UHKAMHUS.

Y4 2AeKTPOLIH SNEKTPOH ITamIiia — TPHOL. Anoxn JA¢ Ba ka-
Toi ,H*“ opacura 6owxapysuu Typ Ae6 aTanyBuM Ky UMY (yUUH-
uM) BAEKTPOA KoFJauraH 9JIEKTpOBaKyyM Jamna mpuog ﬂ;emma-
au (15.8- pacm).

15.8- pacM, @ na y4 2/€KTPOLJH 3/AeKTPOH namna—-'rpnonﬂnﬂr

- yraEdm cXemacH, PacM 0 Ja 3ca uu (60[111{8[)}’B) xapaxrepucm-

KaJapH K§pCATHIATAH.

~ Typ 9AeKTPOHAAP OKEMH YHKapyBuH uunm—mpcumoa (préxa-

CHMOH) KATOAHH MabayM Macodala Kypiuab ONraH Coupas Mgk~

Anja dcanaiv. AHOJA XaM UWJHHAD INAKAMAA scCalagd Ba YHHHT

AnameTpu Typ COUPAIMHHHT NUAMETPHIAH aHTa KaTTa 6yaanu.
~Karonra axun xofifauirad Typ YHuUHT aTpobHLa- Myeéa? e

Marubnﬁ aJeKTP MARMOHHM XOCUJI KuJaauw BA KarosiaH uwuka€rran

SJEKTPOHIAD OKMMUHM € KYy4adTHpamd, €ku KyduCu3JaHTHPaLU.
Auo,nra eTu6 GOpras 3JEKTPOHJAD aHOA TOKHUHMHT MHK}.‘[OPKHH

y)
ALl Ua, ,U,_,
UA‘? ;

a) ) - 5 6;3
» 15,8+ pacm, :



anugaaiau. LlyHusr yuys Typ noreHuuann U, acocuit aHOA Kyu-
aawumu U, 6unay 6upra anoa TOKHHHHT }(Hﬁmamﬂu 6olKapysyu
KymwuMga Kyuiup. Arap TYp KyuJaHUIIH U >0 6yaca, xaton
arpodugart 3neKTp MaiAOHHUHT qunaﬂraﬂnnru optub, xaTonnau
yuu6 uuKYBYH 3NEKTPOHJAP OKUMHU Kynasiu. AHOA KYUJAHHIIH
U, , OPT™Maras Xo.aja aHOA TOKH /, XuHMaT@aw /, rasa opraau
(15 8- pacM, 6). Arap Tipra Mampnﬁ Kyyaauuul -6epuica, U, <0
Aa 2JIEKTPOHZAD OKHMH Ce3WJapaM HapaXana Kamasilu, 6yﬂna
aHOL TOKM XaM /, KuiimaTraua kamasfu. Typ xyuaanumru U
MabAyM KHAMaTra 3pHWIraHuza, anoA Kyuaauuwn U, HUHT xap
_KaHAa @i KniiMaiula, aHOL TOKH HOJra Tenr 6yaub xoaanu (/,=
={). ByHAa TYpHHHT 3/eKTP MafilOHH SNEKTPOHJIAPHHHT AHOX
TOMOH XapakaTvHu OyTyHJali TYXTaTand Ba 9JEKTPOHJAAP OKHMH
aHOAra eTmail, KaroAra KauTaiu. -

AWOZI .TOKM Y3AYKCH3 Ba KaTTa TE3AHKAA GOIIKADH/UINE MYM-
KVH. Jlamnalard 3/eKTpOHJap RapakaThHuhr WHepHUACH OYJMaii-

an. lly ca6a6au TpHOAMAp a/10Ka TeXHHKACHIA, PaAHOTEXHHKala

Ba TeieBHIeHHeNa KYBBAT/H, I0KOPH YaCTOTalH CHCHAJIADHH Ky~
yalTHPHII YUYYH KeHT KyJAAanalH. ‘

X034pru BaKTAa BAKYyM aJIeKTpOanacunnnr YPHHHH. YHHUBepP-
" CaNpoOK BAa KHUHK XaXKMJIMPOK OVJiran spuM YTKasrud TEexXHHKACH
sraanagnTH. JIeKnH Kym sjaexkTp zvm BaKyy™ JiaMnaaap (my Kym-
najad, TPHOLAAD XaM) CUTHAIJTEPHH quaﬁmpynqu Kyn Kypui-
MaJsapaa Xapysraua HIJATHAMOKIA.

WMxTuépuli 4aCTOTaAn CUTHAJHHUHT 3JEKTPOH TpHOIL épaamua
Kyuafitupuaumusy 15.9- pacM, @ naru cxema épaamuaa Kypu6

ungamu3, T¥praru nmactnabxku MaHQWA CHAKHI KY9IAaHHI £

Kapwuank R_&paamuAa XoCHJ KUAWHAAH; Oy KYWIasuml TYp CHJI-
KUUI Kapm uaurd R opkaau typra 6epusany. By xapwmmux C.;

KOHAEHCaTOp OujaH Oupra KyuJaauwuml OYACHYMHHMHT DPOJMHEH Vii-

Hafian, 15.9-pacu, 6 na canycouman ep=FE, . sinof cursan xy-

vafiTupuauiuuERHr rpadux - udomacu kypcaruaran. CurHagHumr
aMnJuTynacu Typra Ge;?mxran MaH(pHA CHKUIN KYSJTAHHIUN l:‘T
KufiMaTuRan 6upo3 xuuukiaup. CHrHaJ TPHOX AHOA-TYD Xapakre-
PHCTHKACHHUHT WKKWHYH KBAAPaTHAA XOMJAWITAH YH3HKJIH KHC-
MHAa Kyyaltupuaaau. XapakTepHCTHKA UYW3SHKAH OYAravd YyyH
AHOJ . TOKHHUHT KMAMATH KaTTaA3lUTHPHATAH Macmradia quaﬁ-
TUPrHura 6epm1raH CHl‘HaJlHH TaKpopJIaﬁ,lm AHOA TOKWHHHT V3-
rapuul KOHyHH i,= /o, -+ /, ,sinof k¥ypunninga Oyaamu. Anox
TOKHHHUHI Qakar ‘xm‘mam yarapagu, ByHaAMIUM 3Ca ysrapMafiau,
YyHKY JaMnanard TOK aHOLZAW KaToara YTouaMaiiiu. Amniudtyna
KHUXATAAH xyqaﬁmpﬂnraﬂ CHUTHAJHUHT Y3rdpyBYH TALIKUJ STYBIU-
CHHH (aHOA TVOKMHMHT Y3SrapyBuan TalIKUJ 3TYBYMCH) aAXPaTHIU
V4yH Kypuaaérran cxemaza Tp rpascopmaroprau (boﬁnananunaﬂn

Tpanchopmatopuunr Gupaamun W, uyaramujan i, Tok ¥Ta-
au, ukkuaamuan W, uyaramura aca R, uCTeBLMOJNYM yJaasaan, Arap
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15.9- pacm.

Ky4YadTHUPHII CXEeMAacHiM aKTUB TYPT KyTOAM cxema el TacBUP-
JacaK, YHUHT Kupuw 1—1 Ba uugum 2 — 2 KUCMANAPHHHUHT XKOH-
Aanumu 15.9- pacm, @ na kypcaruaraHu xaéu Gyaand.

DHM 3JEKTPOBAKYYM TPHOLHHMHL aHANOCH — APUM YTKa3CHLIH
TPaH3UCTOPHH KYpub UHKaMus. ' : o

Tpan3ucrop. Mkiuta sa1ekTpoH-KkaBaK YTHILAM, Y4 KaTAaMad
ApuM YTKa3ruu ac606 TpaH3ucTop ieb aranazu. TpaH3ucrop Typ-
Jd 3j€KTP TeOPaHHIIAAPHU FeHepauuaaall ékd. Ky4YadTHPHII yuyH
Xu3Mar xuaanu. Opmuit p—n—p €ku n—p—n YTHWAL OHNOAAD
Tpansucrep 15.10 ; Ba 15.11- pacMaapaa kypcatuaras. p—n—p
THILAATH 9/EKTPOH-KaBaK yrumiau Tpaunsucrop (15.10- pacm, a) ux-
KM TOMOHHTA VY BaJeHTAH 3jeMeHT (Macaiad, HHAMA In) xyuiua-
raH fpuM YTKASTHY44AH,’ Macanad, repManufi naactuaka (Ge) man
n6opatr. By TpausucropauHr cxematur Ttacsupu 15.10- pacm, 6 na
KYPCATHATEH, '

TTTR=p— N THIAATH anexrpanrxaaax‘.YIEBL-'!QVIQg_stACTop HKKH

TOMOHHTa Gelll BajACHTIH 3JeMeHT, Macaiaw, docop P w¥iuiiran

— . K. -

.K
5 b N )
é;
2 3
, " 15.10- pacMs . ‘ - Js.u- pacu,
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APHM YTKA3TWUAAH, Macanau, rep-

manufl (Ge) naacTMHKanaH ubopar. ;:i{ f :’l
Tpausucropuuer Tysusminn 15.11- o f—+ e o X
pacM, @ Ja, YHUHT CXEMaTHKk Tac- #—— 2 -+l 1+ i p |~z
Bupy 3ca 15.11-pacm, 6 na kjpca- e R R
: A=+ I+ =

TH/TAH, R

DaexTposaap 6yaMui 3 (IMHUT- T
tep), b (6asa) Ba K (koarextop) ¢ : 5
JNap OpaCHAArd TOKJap HKKH XHJ
HUIOpaAd  3apsaA  TawWyBYMJIap — ¢
3PKHH 3JeKTPOHJIAp. Ba KaBakKJap
épjaMuia XOCHA GyaraHd = yuyH ¥
OyHAaR TPAH3UCTODP OHUHOONAP, ABHU 0
HKKH KyTOaM - TpaHsucrop Aaefiu-
Jia iu. :

AfipuMm 3/€KTPOAJApAa TOKAApP- ~ 15.12- pacu.

HUHC XOCHJA OyaulIx -yJAaPHUHT

Gup-6upura Ta'bCHPH Ba TOK, KYyYJaHWII XaMla KYBBaTHH Kyyaii-
THpum 3PPEeKTHHHAT BYXKYAra KeJHWMHH p-—A—p THOAATH TPaH-
. 3uCTOp MHcosuAa KYpu6 umkamus (15.12- Ba 15.13- pacmaap).
» [HHY" XO0J/aTA3a 3JeKTPOAJapra TamKu KYyuJ/JaHUml yJaAauMmabigu,
Oynna p—n Ba n—p KarJaaMmaap dYerapacuia 3JeKTpPOHJap Ba Ka=-
B3BKJIAD KHCMaH pexoMmOWHanMsafaanaau. Hatukaza ,ouunub‘ xosa-
raH Myc6aTt Ba Marduii HOHAAD XOCHJ GYaub, yJaap NOTEHuHANIap
afHpMacH ¢, OVJAraH noTeHuHaJa TYCHK XOcHJ Kuaanu (15.12-
pacm, 6). .
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U, Ba U ysrapMac qunaﬂum.napﬂu TpaHSHCTOPHHHI‘ a/eK-
TPOAJIAPUTa 15.13- pacM, a na xypcaruiraunex yaadmus. Cxema-
HHHI Yall TOMOHWHH TYFPH KYyYJaHWIIra yJaHras ZUOAra, YHr TO<
MOHHHH 3C3 TECKAapH KYYJaHHIIra YJA4HTAaH JMOAra ¥xIuatamus.
Jlekuu -3apaj Tamysuwaap '(SJleKTDOH Ba KaBakJap) p—n —p

_ KaTJamaap Opacuiar Gemanol -¥Ta OAMIIM MYPakKal QU3AK Kas
DaéHIaD XOCHI OGYMHILMra OAMG -KeAajud. IMHUTTEDHUHT BaNEHT
B0Hacuaary 3JekTponaapu U, Kyunauuul TabCUPHAA TAMIKU 3aH-
WKupra yrand, HaTuxkana XOCHJI 6y.aran Kkamakjap 6asa coxacudra
yranu. By sapansapuuHr gatuxaBnll xapakaTd 3ca IMUTTEP TOKH
/y vu xocua kuaanu. KaBaknap 6asana KHCMaH repMaHHHHMHT 3p-
KWH 3JeKTpOHJapH OujaH pexoMOMHALUANAHALH, aCOCHH KHCMH
3Ca p—n-—p YTHUIHHHT 3JEKTp MailOHH TabCUPHAA KOIJEKTOpra
yTu6, yuna /, TOKMHH XOCHJ KHAAAH. DMHITepAad 4uknO Gasanau
_yradrrad KaBaKJap KOJJEKTOPra uXWHPOK AMFHAHWY YUYYH KOJ-
AEKTOD YTHIUWHUHT 103aCH IMMTTED. YTHUIMHUHT 103aCHABH KaTTa-
pox guamuanu (15.10- pacum, a, 156.11- pacm, a). v

DMUTTEp KaBaKJaapu Gu/aH PEKOMOMHALUAAAHYAH BAEKTPOHIAD -
¥puura 6asara TaluKH 3aHXUPLAH AHCH :—mexrponnap oKu6 Keaanu
Ba Ga3a TOKH /5 xocua Oynanu: . :

‘Iﬁ=]$—1'

“TPaH3HCTOPHUEI GOMIKApPH/ML XYCYCHATH IUYHAAKH, YHYE K8T=
Ta 6y.rmarau U, xyujaHuIl TabCHPUAA XOCHA OYyJAraH 3MATTEp
TOKH /, ¥3ura neapam Tedr Gyaran ToK [ HU XOoCHA Kuaaau. By
TOK 3Ca TeCkapu yaauran Ba U, kyulavumnas auwya xarra 6ya-
raf U KYYJasHIIHU Y3rapTHpalu (U > U,). Bunoasp tpausuc-
TOPHHHT WIJAtiKH 3MHUTTepilaH 0d3a OpPKaau KOJAJeKTOPra. 3apsl
TAUWIYBUMAAD OKMMHHUHT YTKasuAHMIKAaH HOOpaT. VIKKHHYIH TOMOH,
TPaH3UCTOPHUHT CTPYKTYPACHHH HKKUTA p—A YTUIITA: IMUTTED —
6asa Ba KOMNEKTOP — Gasara axparcax, OHDUHYH YTHIIra 3JEKTP
-GunaHn Tabeup oTU6, WK KHHUH YTHIIHWHT KapIIHWJBRIURY Y3rapTHpu-
. HIUMU3 MYMKHH. LHynra acocaH, acGOOHHHI HOMH XaM HKKHMTA
‘MHTAH3Ya: CY3 (transfer—ysrap'mpmox, resistor —KapuuuK) Aax
Keaud YHKAIH.
Slpum  yTKA3rHUUAH 6nno.rmp Tpaﬂsucmp _yura cxema Gyiinua
YJaHHMK MYMKHH: 8) YMYMuUH 3MHUTTEp 6n11aﬂ- 6) yMyMuE KOJ- .

10,14 pacm; '
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Jextop 6usaaH; B) yMymui Gasa Ouaan (15.14- pacm). By cxema-
JAap p—n—p THOAACH TPAH3HCTODHHHI 8COCHH HIl XapPaKTEePHCTH-
KAJapUHK OJUII- YYVH KyJaanuaanu. 15.15-pacm, a B2 6 na ymy-
muii 6asa (YD) Ouaan yaaHran GuooAsp TPaH3UCTOPDHHUET KHpPUMI
[1,=1(U,), 6ynna U =const] Ba yuxnm [/ —f(U) Gynaa [, =
=const] xapaxrepuCTHKaaapu Kypcamm'an

Kupum xapaxTepucTuKacunad kypusanuk, kyuaamum U y3-

rapmaraHuiia XaM KOJJIEKTOPHUHI MaHQUi Ky4yJaHHIra YJAaHHAWH
(U< Q) 3MUTTEp- TOKHHUHI MabJyM Aapaxaja opTHiura oaub ke-
Aand. . By 3ca 37exTp MalJOHHUHC KOJM/NEKTOp — 6asa yTuiudaru
IMUTTED HHKEKUHHNAETraH KaBakaAapra KypcaTaéTraH KymuMua
TAabLCHPUHHU OMJAOHDANH.
l.=f(U,) xapakTepuCTHKa/iap OPKaJH TOKHHMHI y3aTull KO-
ol Al
SppuunenTH « -51— =~ ;3_1 HU aHMKAAW MyMKHH, Oy KOaCb(.’pHU,H'
3
€HT KOJJIEKTOP KYYJaHHIUHHUHT GeJrHuJaaHTaH yarapmac MUKAOPU
VUYH aHUKAAHAOHU.
XapaKTepHCTuxacu 15°15- pacm, 6 na kypcatnira Tpaﬂsucrop
yuyH a = 0,95.
Tpansucrop ymymui SMUTTEPJIH (ya) cxeMa GyfiMua yJaaHras-
na (15.14- pacm, @) TokHHHr ysatum kO3pduunmenta (Oy cxema

o e Al
XKyna x¥n KyJagaaHunanm): B=51_K'_ Arap

Al
Aly=Al — Al
SKAHJHTHHK XHcobra o.acak,
B — My AlgAl,
Aly — Al 1 ALy i—a
Al

JAUrHHY aHUKJAARMU3.
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15,16~ pacu.

‘Arap 0=0,95-0,98 6yaca, B=20:50 Gyaanu, abun Y cxe-
MacH 6yfiuya y/iaHrauza 6asa TOKWra TPONOPUUOHAN GYAraH Ku-

PHII CHFHAAM TPAH3UCTOP epnaMmJ.a P mapra kyuwadTHpuAHLIK
MYMKHH.

Butra manba £ ra y3 cxema G6yfinua leaHl"aH p—n—p Tum-
Jard TPAH3UCTODAA . CHHYCOMAA/ CHIHAJHUHT KyyalTHPHAKIUUHE
Kypu6 uukamus (15,16- pacm, a). Basa Ba koaJexTOp 3aHXMpAAD-

- naru R Ba R, KapmH/AUgAap KUHMATJapH TPUOAHMHI MU XapaK-

TEPUCTHKANAPUAArH OONNAHFMY HYKTaJapHH aHUK/Aa6 Oepalu.
15.16-pacm, @ na ¥ cxemsan TPas3UCTOPHUHE OAAMA exema-

cu,. 611a .3ca Curhaja xyqaﬁumnﬂuﬂr qmsﬂxasnﬁ Mozen Kypca-
CTHACAH,

A}Kparysqu'xosneﬂcarop C wmau6a £ TOKMHHHT OGOUIKapyB

" curHas 3aHXupUra YTHinuAad cakaafad. Kupuimipard CHHYCOWAAJ

kywsanuw U, = Uy, = U, sinof MycOar apum naBprapia SMHT-
TEPHUHT MycOar NOTEHQHANMHU KaMalTHpanu, Manpui SiDUM NaBp-

‘Aa3ca OpTTHpanu, 6asa TOKM [; Kyuafitupunaérram cursan Ou-

JAaH xapaMma-xapiuiu dasaza 6Yaanu. CHrHajHUHP Kydafiull KOHY-
Ha [, =B-/s Ta GMHOAH YNKWUWAArM KYY/NAHWIU HCTEBMOJYHHHHT
Kapmuaurura. 60FIHK, STBHH qu« =/ R .

X03upru ‘BaKTAa SAEKTPOH CXeMajapra’ Oumnoasp, SbHU UKKH
KyTOJu TPaH3uCTOpJAAp ‘Ounan OMP Karopaa MailoOHAM €Exu OHp
KyTOJH TPAH3UCTOPJAD KEHT HINJIATHJAanu, YJaapaard ToK daxar
6up HUIOpa/su 3apsid TamyBuuiap (3jekTpoHsap €KH KaBaKJap)
xucobura §TaaM. yHAA# TpaHsucTopaapiadH YTa€Tras TOKHUHE
MHKIODH WYy TOK S‘rTaéTraH KAHAJIHUHT - YTKa3yBYAHAUTH OHJIaH
anvKaaHanu. Bup Kyroau Tpams CTOPNAD UKKH xyxé.nn.napra Ka-
paraHaa COAAa Ba ap3oH 6y.anu. - -
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15.17- pacm.

Bup Kyr6éaum Tpansucropaap OupuHyd wmapta 1962 fiuana

Hloksu TOMOHHIAH fpaTHJATaH Ba KefiuHYyaiuk Gup Heua Gop-
KafiTa nmaad udKuirad. Yjap KaHaJdrAUHT Typura xapa6 1) p—n
VTawaM, 2) uuyura YpHaTHUAraH. KaHaMAH Ba 3) MHAYKUMAJIAHTAR
KaHaJUIM TpaHsucTOpJsiapra 6yaunapn. MKKHAYM Ba yYMHUH TypAa-
- ru_Tpausuctopaap MOIl (MmeTann-oxkcua - ApUM §TKasruy) &Exw
MIIT (MeTana-iusneKTpuK-apuM  §TKasrud) TPaHSUCTOpAAp A6
aranand. MIII rpausucropuunr tysuanmu 15.17- pacm, a na, cxe-
MaTHK Gearu/IaHnmu sca 15 17-pacu, 0 na Ba, HUXOAT, UHKHUP
xapakTepuctukaiapu 15.17-pacm, 6 na kypcatuirau.

TpansucTopHHHT 3apsii Taurysyuaap xapakartu OOWJIaHYBup
NCKTPOAH YHKHLI, yaap éTHO GOpPYBUYH IJIEKTPOAU KHPHIU 3a€K-
Tpoad nae6 arasanu. TPaH3HCTOPHUHT 3apsA TauwlyBuYHJAap OKHG
yTaAMraH KHCMH- Kauaa pnefinnaav, Kawaa uerina 3aTsop Be6 arta-
JYBUYH METAJNI 3NeKTPOL XORJAamwann. 3aTBOP Ba SIDHM ~ YTKA3rR&
6up-6upuAaH JONKd KDEMHHA OKCHAM KAaTJaMu GUJIAH axpaTu/iramg
6§/u06, KaHAMHUHT KapIIUAMLA KAaTTagup. TPaH3UCTOPAAH TOK ¥TH-
HIMHH KaHaJJaru CyB OKMMHTa KHECJAll MYMkuH, MaHGanaH OKHO-
KeJa€TTaH CyB TYFOHHAH yTanu. TYFOH TaMGacu IOKODHPOK KyTa-
puica, TYroHLaH KYnpox cyB yTaau, Tam6a nacTPoOK TYIIHPHJCA,.
CyB OKHMH KaMasaau, -Tamba 6y'ry1-maﬁ énu6 Kyiuaca, CyB yToJa-
Mainu. ‘KaHa/lHunr Kapuuaurueu §arapTipysun Tam6a crdatins

U, ,. KyuJaHull HULIaTHAALH.

U KyuJaHull #Hoara TeHr Gyaca, U , Kyunsanuul Kanpah

3.H.
OV/MmInAad KaThW Ha3ap, KAHAN KAPWMJAWrd karra 6Vaand. Tox
/. Tpamsucropiad -yrMmaiau. 3atsopra (rambara) myc6ar KyuJa-
HHW OepHJraHWAa KadaJHHHT AWJEKTPUKKA SKUH KHCMHIAA TOK
y1a Gomaaian. Usy KyulaHHID OPTTHPHJCA, KAHAJHHHF TOK yT-
Ka3yBYH KHCMH KEeHTaslHu, TPAH3UCTOPHUHT YHKHIL Kapml/lm/lr}i
KaMasiau.

Bup xyT6.rm Tpanancmpnuur YHKHm xapam‘epncmxacu Jo= i
= f(U_, ) 91eKTpOH JaMnajap XapaKTePHCTHKACHra yxmaﬁnw. U
(15.17.- pacM). Bup KyT6au TpaH3HCTOPHHHT KHDHII KapUIHJHTIE
102 210" Owmra KnpHuI 3/eKTPONK— 3aTBOP XaPAKTEPHCTHKACHRHHT .
Tukaury 0,37 MA/B, xupum toxkn 50 MA Ba KHpHIU- MHKHIL Ky‘l-' 0

. JAHHIIH 50 B raua 6yaanu, s
'

' : o Tl
252920 - A7 s



[

BHp xgyr61m 'rpansﬂcmpnap NKKY Ky1‘6:m Tpanaucropnap Ka6x, .
yu Xua cxema Gyfuga yAadanu: ymywmﬁ oxaBaJm (YO), ymymm‘ ‘
- 60WaH (YB), ymyM TaMGaJm (¥T). - A :

" 15.3. HMHYJle BHJIAH BOH]KAPHJ[A}].I/II‘AH S.HEKTPOH
-~ BA APHM -YTKA3TFHY JHOJIAP. TA3OTPOH, THPATPOH
- TUPHCTOP .

SneKTposaxyyM ac606uapf~mﬂr Maxcyc KaTeI‘OpHiICHHH HOHUT
" €Kku ras TYARMPHATAH JACKTPOH JAMIanap (ra3oFpOHJAp, UTHU-
TPOHJApP, THPATPOHJAp, CAMOO KOJAGanap-Ba 6.) TAWKHI KUJAH..
Tepmo3JeKTPOH SMUCCUSIM INEKTPOH ac606aapaan (apK KHAHG,
6y JaMnazdpna aHoL Ba KaTOL OPaCHAArH acoCHit 3apsx TaWys: .
ypnap cuartidaa SAEKTPOHAAD 3Mac, Gaaku Gy ac6obaapra Tya-
zmpn.nran rasnapHUHC HOHJIAPM XM3MaT yuaajpu. 15.18- pacM, a na
. ra3 TYJAHMPHJraH 3JeKIpoH ac606 — r430TPOHHMHT cxeMacH, 6 na.
sca BOJIST=-AMIIED XAPaAKTEPHUCTHKACH KypcaTmlraH
-Ac606 HKKH 3JEKTPOAIH /aMna 6yau6, xaBocH Cypub OJIHH~
TaH Ba ypuura ras TYJARUPUAraH Ga/IOHTa aHOX Ba KaTON KHDH=:.
-Tuarad, (Iyanapysyn ra3 cCupatuaa cuMob GyFiaapH, KCGHOH, KpHIi-
TOH, HEOH, reJHil Ba GOWKAJap MUIJIATAAALN.
AHOJHHHT MIUYH TOKMHH XOCHJ O JIMUIMAAH OTIHH ynqa KaTTa
6yMaran TEPMOIJEKTPOH IMHCCHA TOKH XOCHA OYiamu. By. Tok
- aHOJl TOMOH ﬁyHaJIraa BJIEK TPOHJIAD OKUMH GmeG y3 nyauna ras
aromnapu Guaal TyKHamaau. Faruxana aTomMJap wOHAAHALM, fb- <
| HH. yJ4pJaH 3JEKTPOHAAD ampannG 4HKHG, MYCOAT HOHJAp XOCHI
6ynanu. XocuJa. 6y.nrau HOHJH KaJauH OyJayT aHOAL Ba Karold opa-

'CHAArH NOTEHUWAN TYCUKHU KamaiTHPHO, JEKTPOH IMHCCUS TOKH- - -

KaH 0Kopu GyJaraH, paspsan TOKMHH XOCHJ KHJAanu. AHoI Ba Ka-
STOA, opacuiard GYUWJIMK TasHUHT xocm 6yaran MycGar HOHJAApH
B B8a anempomap Tydaiau 374eKTp- yTKkasyBuUaH. 6y.zm6 KoAanH, fb-
T HE TOK - TRASYBUM--IHA3MA - XOCHJI—OF A L. . Tas ﬁyxomaw.a.nex-
' TPOHAAPHHHT JpHU MaAHQUA sapsanasran Karofl xucofura Tya-
' ZHPUIHG, KaTOA CHpPTHAA MYCOaT MOHIApP PeKOMOWHALHACH py#a
Gepany. AkTHB pekoMOuHauus ;Kapae}m raspuur rynadma Hyp-

Januniu dmlaﬂ connp 6y ranu. : )

'

b
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By xoxucazap uHOHAM ac6OGHHHT éHMM’)KapaéHHHH aHHK126
6epanu. Jlamna -aHOL Ba KAaTOJ OpaCHIArH KyYJaHUIHHHT MabiAym
kuitmaty U, = U, Aa  €naau (MOHJNQHHII mapaéuu 6omaHann).
llyunan xeﬁuu qu.natmm U, =U,, raua kamasou (15. 1G- pacwm,.

6). Jlamnaparu KyuJaHHIIHHHT nacaﬁnmu 15> 20 B ra Tenr 6y-
aagd. [a30TPOHJAPHMHI M TOKJapH & + 10 A JHUTHHY XUCOOra
0410, ac60OHHUHT HYKH KapIHJIKrH —2=5 "OM 3KAHIUTUHA aHHK-
"aaiimMus. M TOKaapu yH Ba 103 amnepra Tenr 6yJaran Karra
KYBBaTAH HOHIH. Jnamna.nap (cumobau Koabaaap, nnm-rpon.nap)
XaMm 6op.

I‘asorpol-l xapakTepucTukacugan (15. 18-paCM 6) MaH6a kyu-
Jauumyu £, OPTHWM XMCOOHra TOK Optanu Ba U, OHD xua 6ya-
raH opa.nmg AB xam xeHrasnu, AB opaiuknaH KeHMH TOKHUHF
OpTHINM TYXTalHJH, YYyHKH HOHJAHULI Kapa€uu Tyrafiau, neran
xysnoca Keaud YHKALH. ToxHHHI KeRHHTH OpTHIIH aHOZ Ky 4/1aHK-
mmuHuEr aHua opTuu (BC opannk) Ba acGOGHHHT HUKH (HINK
XaMma XHMHABHR CTPYKTYDACHHHHr TY3W/IHIUH OHJaH GOFJIMK.
Honnu ac6o6umur ToxkuHu IIOK. E, =const 6yaranuna ncrenmon-
Yd Kapuuaurd R, Hu YsrapTHpHIl hme 6unan 6onu(apmu MyM-
" KHH.,

AnOL Ba KaTOAAAH TAaLIKAPH 60m1§apynqn Typra ara 6y.nram
yu 3JEKTPOAIM HOHJIU 3c606 mupampor” Ketunanu 15.19- pacw, @
Aa THPATPOHHHUHT €XeMATHK TACBHPH, pacM 0 Aa HIIra TYUWHPRULS
XapaKTePHCTUKACH Ba HUXOAT, paCM, 6 J1a aHOA- T¥p xapakrtepuc-
THKACH Kypcatuarad. TYp KOHCTPYyKUHUACH Ba pHu3uK XyCycusaraa-
pu GyiiMua 3MeKTPOH TPHOA TYpPHEAH Xyha (apK Kuiagu: Typ,
AUCK éxu OYisaMma TelnuKJd KAaJAMH BUAMHIAD WaKJAULa KUAHHHO,
KMSAMPUAraH KATOLAAH YHKAETTaH 3JEKTLOH/IAP OKUMMHM 0.40-
KUpOSKa KuJa OJaju; 'ryp dakaT HOHHSAUMSHHHI GOLINIAHHII HHH
GowKapain Ba Jamna E€HTaHulaH KeAHH aHOX TOKHHH 6om1<apu6
6y amaiiau.

Typra U; <O G6yuaran maudui LSARELI 6epn.nazm. By Ky4-
aapnm U, = E, aHOA KydYJaHHIIMAA KaTOWAaH ‘YHKKaH 3/IEKTPOH.
a1ap OKHMMHHH KaToZh arpodupa yursad KoJamnd. Sﬂempomap OKH-~
'MH aHOZ TOMOH YyTa oamaimu. ['a3 3¢a HOHM3AUHANAHMARAN. AHOR
KyuJapuliy ysrapMaran X0aLa manpui Typ r(ytmaanmnnuur Knh -
MAaTH xamaﬁmpunraﬁﬂ;a Jamna €Hall Ba YHIAH Ma'bJIYM Mm(nop- _

1
narn 10¢ [, = —(E,— U,,) yranu.
Ry

Auon xyuiawumu £, HuHP (e}mm KleJIaHHI.IIPl) xap 6up Knii=
MaTura TYp Ky4aaHuuin (mm'a TYMHPHIL xyq.uanvmu)mmr éupop
xuiimath Moc Tywanu (15.19-'pacm, 6). PacMaa kypcaruiran rpa-
Cbux U, = J(U) mparponaum e -MYWUPpUUL XapaKmepuc-
muxacu Aeiinaanu.

Jlamnia édranuian Kehud aHOAL 3amxnpuna yarapmac aHOL TO=
Ku [, =const ByKyiara xeJajaud sa YHUHT KHAMATH Typ KYy4JdH HiH

U'r HUHT HWOpPAcH Xamja xuﬂmamra 601-‘4,;@; 6)”'Jmaﬁ1m (15.19-
‘ 387
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pacm, g). Tnpanou HUITA . Tymnpmraana yHPIHI‘ TV pHHH Myc6a1‘.

Houaap - Oyaytu - ¥pab oAaEW Ba TYPHHHT TabIHUDHHH AYKOTAIH.
‘TYpHUHr GOLIKADHIN XYCYCHATH aHOJA Ky4JasHiy YSHATaHIaH
geliunruna kafita  THkJAaHanu. [LIYHHHET Y4yH TYD aHOX KyuJaHH-

, WK mycOar 6yaraHuna ¢dkar €xuin BaKTHAAruHa GOWIKApyB Ba-

- 3udpacuan 6axapa Onanu. ysrapysﬁaﬂ CHHYCOHJa/l TOKHH TYFpuU-
Aamaa THPaTPOHHUHI TYPH TYFPHIAHAETraH TOKHHHI KUAMATHHH .

- vexuc Gowkdpa oJaZM, UYHKM Xap OGHP aHON KYUJaHHIIUBHHT

Mau@uil spuM naspuia ‘MOHAAD TYIMK peKOMOHHALMsIaHUG, ac606
AHrY MM Jxapa€nura Tafi€épaanuiira yArypanu.

Tyrpunanran U,=f, 'R, KyunauuuIHUHI Ku@MATHHE THpa=
TPOH  Typura Myc6aT AABpU#A “uMayIbCAAp Gepuul K 6usnan
Gomgapuwr cxemacd 15.20-pacmia kypcatuirad. THpAaTPOHHYUHT .

~Typura U, < O kyusauwm Gepu/ranna THPaTpOHra oepunaérran

cuﬂyconuan xytmamdm u——=U sin wf HUHr aMIVIATYAR - KufimaTH
yTkasmaian,
15.20- pacmaa Tnpanonra mycbat naBpnﬁ nmny.nhe.nap 6epn6

15.?0- pacu; )



'ryrppmaﬂran TOKHH 6omxapnm (a) Ba ac606uU TYPAH 6omuaﬂmq
¢asanap 6,, 9,, 0, na ennnpnm rpaguxaapu KypcaTtuirad. -
duau 6enrunaﬂraﬂ f; BAKTAZ TUPATPOHHUHT TyDHra Myclar
KYYMaHHII HMITYJIbCHHH 6epaMH3. Y énapu Ba (7/2—0,) Baxr
Huyuia i, aHoj TOKHMHHM VTKa3afu. Arap HMIYJLCJIAP YaCTOTaCH

TYFPHAAHAETTaH TOKHHHT qaCToracura MoC Tymica f = 6§nanu,

Gyuna f, =t + T Bagrna Tnparpon AHa €Hanu Ba TprHJ{aHPIlH
XapaéHH TaKPOpPJAHALH.

TyFpuAaHaéTran TOKHHHT 'raJla6 3TUATAH §¥pTaya KuiMaTHra
Kapab Tupatposra £, -£,, ts—t4 €kH £, -1 BakTAApAA UMOYJAbC Ge-
PUAMLIH MYMKHH. By BaKTIA euﬂ.npumnnnr 6omasHFRY (hasaaapu
6,, 8, éxu 0; ra Tenr G6yianu. TyFpuaaunaérran Y3rapyBuaH TOK-
HHHT 6y:mau OOWKAPUJIHIIY HMNYJIbC GOWKAPUAUIN AeHHIaZH Ba
y3rapMac TOKHHUHI xdaTTd UMOYJALC KYBBATJAH HCTEBMOJUHAAPHUHH
TEeKUC Gomxapmyaqn Ky!marmm 6ujaH TabMHUHAMIAA HMIIAATH-
Janu.

ﬂpmvx YTKA3rayAn THPHCTOP THDATDOH KaodH HIHJIaﬁﬂH Tnpuc-
" TOp—TYPT KaTAaMau, yu ,P.— n,*, ,,nl—P2 , ,,Pg—-rz2 YTHUIR
ApuM yTKa3rud ac6o6 (15.21- pacum).

15 21- pacM, @ na GowKapuaaaurad fpuM ymasrnqnn AROATH-
DHCTOPHHHI CX€MacH, pacM, 6 na 3ca BOJIbT-aMBEP XapaKTepUCTH-
Kacu m“fpcam}lraﬂ Bupunuu Ba ydunuu yruwaapra ManGaHuHr
SIOK E, cu T§yrpu ynanamu Ba 6y yTHWAAD IMATTED EKH Kamod
YTHWH AeHN/Ia AH. Man6anuur myc6ar Kyréura yJaHras KOHTAKT=
nap axHoo ne6 arananu. ypTaﬂ.am oy —P,y% (MKKHRYH) YTHII KOJI™ -
JeKTOp. yTuuy; P, KarjaMmra yJaHras 31eKTpon Gowxapysiu 3.4eK-
mpoo- ped artaJjaim.

AHOATa KaToAra HHUCGAaTaH myc6aT Kyu4JaHHIO leaHFaHHILd 6u-
| PHHYM Ba YuHHYM YTHIIAp OFHK 6y.aub; Y/1apH M - KADIIHANT
kuuuk. Jemak, U, KyYaanu -acocan ,n,—P,“ yTumra Gepuirau
6yau6, 6y yTuin YuyH TeCKapHAMp. Y1umunur TECKapu KyuJa-
HUINTA KapUHJKMTH KarTa OY/AraHd yuyH /, TOKHHHT KHUAMATH Ku-

yHK. AHOA KYYJAHUIIWHU OPTTHPCAK XaM aHOA TOKH [eapau ¥3-
rapmaiing -(15.20- 6 pacM, OA xucmu). U, KyuJaHHII KPUTHK Ae6
-aTaAyBYH MabJayM Oup kuiimarra spuwranuga (A uykra) ,n, —
"—P,* YyTHW TewusanH, 33pal TAHIYBUHAAD COHHM KYUKHCHMOH Op=
TajH, YTHIUHHHT KapPIUHJANCH 'KeCKHH KaMasiu, aHoJk KY4YJaHHIUH
Ba TOK KecKuH kaMm asian (15.21- pacM. 6, AB XuCMH), KYUYJAHHHI
Ba TOKHHHI KHUPAMaTaapu kefiuHuanuk BC uusug 6yfinua {srapasu.
Tupucropaapaa 1 ewnaui ac6o6 CTPYKTYPaCHHU Gy3UAHITUra 0aHO
KeAMafid Ba YTHIIHWHC KAPUIMJAWCY aHOL Kyd4JaHHIOH VYUpHAra-
* HHAaH CYHT XYygHa Té3 (10 20 MHKPOCEKYHIIaH KeHHH) Kafita THK=
nauanu. Arap ,P, — n,* y'rnmra Kymumua £, GOmMKapyBuH Kyd/aa-
uum Gepcak, ,,n,—Pz VYTHIUHMHT TEIWJHII WAapTAapH Yy3Tapaiu.
Es xyunanuw Tascupuia £, Kyuaanumra 60FAHK GyaMaran /g TOKH
yranu. By toxk P, —n.*® yrumna»aﬂexrpounap Ba KaBaKJAap HHXKeK-
uuACHHY KyuaATupanH Ba 2, — P,“ yTULIHKAT KapUWIMAMTM KaMafu-
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15.21- paicm.

mHra onu6 Keaanu. Temmmm xytmaﬂnnm xamasum Ba THPHCTOD U,

KYWJIaHIIIHKAT KUYUKPOK KuiMaTuia ouuaanu (A, mykracu, 15. 21-
pacu, 0). Bomkapysuu TOKH Is xanua xatra 6yjca, THPHCTOpAAH
TOK JTHUMEA TaABMUHAGBIM U, Ky4JauHm IyHYa KHYMK Oyaanu..

-Arap THpHCTOpPra KyuYJaHWUiHH TeCKapH yJacak (Maﬂqmﬁcnun_.

‘aHoOAra, MycOaTHHH Karonra) oa— P;* Ba ,n,— P yTumaap

TecKapH, SPo—0,* YTum TYFpH yaananu. Hkxu TECKApH 'y IAHTaH

‘YTHJHHHHI‘ Tel NI Ky‘{.llaHHHJH Tyrpu leaHraH yTHH.I Ky‘-IJlaHH'

ImHAaH YH Maprara sigMH Karra Gy.nanu. o

THPHUCTOPHHUHT KYJJNAHUIIMHW OEpHIraH YacroTajary ' naspnﬁ
HMIYJbCAAp XOCHA KHJYBYH KYUIAHHLIIHMHT aBTOHOM HHBepTopu
(KAI/I) MHCOJIHAA KYpPHO yuKamus.

V3rapMac KYYAaHHMLIHM aHHK 9ACTOTANarH: ysrapquaH CHHYG=

-Quial KyWIaHHITa adJaHTHDYBUH KypHJMa unsepmop ne6 ara-.

JNamH, Sﬂr ozumﬁ xytmax-mm HHBEPTOPU MKKHTA 9yJIFAMJH TPaHC-

. Gopmarop (7,—1 Ba 7—2) op-

'KaJ/u_JaBpui UG Kyusanum épaa-

ukapunanuras V7, Ba VT,

"MKKM THPHCTOp Ba JOHM. Q0K
E, nan u6bopar (15.22- pacm).

© 15.22-pacMpa Ky4aaHHII aBTQ=

HOM PIHBepTOpHHHHF cxemacu Kyp-

“caruaras.

,E[acmaéxn Xoaataa - HKKaaa TH-
pucTOop &nHK Ba KouAeHcarop. C-
3apaaJaHMaras ?==£, BaKTAa TpaHc-
dopmartop Tp—2 nuar: W, Oup-
JiamMuH =~ UyJraMura - yarapysuaH
éem‘xapya  KYWIaHHIIH . Ug =

omSIiN ©F Gepuaann. Kyuaannm-
HUHT - y3rapusi - 4acTOTacTH o.
- ~1lly curnan 6upuHYH  SIpUM TVa-
15.22-pacw. - XHHm VD, pnox opxaan yTub, ig
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60mKAPYB TOKHHH XOCHA KMAaad Ba VT, THPHCTODHH Odanu. Y3
Has6Gatuna, 6y acocufi MaH6a £, man OupuHuu TpaHchOpMATOp-
HYHT GHpJaMuH 4yAFaMHHHHT yanm xucmumaru W, tupucrop V7,
OpKaJau I; TOKH yTHmMra oJub Kejgagu. By Tok TpaHchopmarop-
HUH[ ¥3arufa MAarHuT OKUMHHM XOCUJ KuJaaau. MarHHT OKUMH
TpaichopMaTopuunr xamma uyaramaapu (W,,, W, sa W,) na
OIOK nu wnayxuwsnaiiaun. W,, Ba W,, uyaraMJapHUHT ~HATHXA-
Buit IIOK, Taxmunan 2E; ra reur. OUHK TUDPHCTOPHMHT KapUlHTH=
ru R;==0 nuruny xuco6ra oau6, MaunGauuur JIOK £, W,, uya-
FaMmra Oepuaranaurued xkypamus. LUyHpai#i Kuaun6, KOHIEHCATOP -
HUHT KUcMagnapuia xaMm U, = 2E, xyunanuw xocua 6yjagu. BY
Kyu/JaHWII TABCHPHAA KOHAEHCATOP THpHCTOp VT, O9uk Gyarau
BaKT MYUIA 3apALJIAHAJM. _

Us Kyu/iaHUHIHUHT AYHAMKRMIN y3rapnmn 6unaH THPHCTO P VT,
€nuaanu, tapucrop V7, anon VD, opxaau i, TOK YTHIIH XHCO-

Oura oumnagu. Acocu#i manba E, saﬂxmpu,u,a tupuctop V7, Ba

W, uyaram opkanu i, Tox yramu. Wy, W, Ba W, uyaramaapu-
Aa Oy TOK £, TOkMHH xocua guiaran IIOK teckapu #tyHanuwaara
JIOK uu xocui Kuianu. VIHBEpTOPHHHI YHKHIIMAATH Um Ky4=
JaHUIIHKHT AyHaiIumu XaM Teckapura ysrapanu. [eckapm KyT6-
JAHUHIZACH KYUJaHHil TabCHUPHAA KOHAEHCATOP OGHpAAMUH HUYJ-

- samuunr Wy, Ba W, KuCmaapu opxaad Kaita 3sapannaHuG, HH-

BEPTOPAAH KYUYIAHHUIHU omupanu. Tok L;, HOAra Tewr Gy/ranu-
na i , TOoKy maiao '6yau6, LUK JABOM eraﬂ.u Yuxuw KydJIaHu-
HIHHEHT 4acToTacH f,. OOMKAapyBYH KYWISHH.LHHHT HacTOTacH
OunaH aHMKAaHAIH. Us CUTHAJIHU XOCHA KMJHLI YYYH  ApUM YT-
Ka3ruusap acocuja HUFUATAH KHUMK KYBBAT/IH aBToreHepaTop Hul-
JIaTHIH MYMKHH.

15.4. MUKPO3JIEKTPOHHKA 3JIEMEHTJIAPH

- X03upru (aH-TeXHUKa TapagKHETH canoatna XM, asToMar-

' AAIITHPUJATAH CHCTEMAJADHHHT HIIATHAMIIM GHaaH GOFAnyK. DXM

Ba OyHAall CHCTeMaJjap XyAd Kym MYpakka® 3/eKTPOH 3SJeMeHT-
JapHu ¥3 muura oJgand. DJAEMeHTAAp KYmafiraH capH CHCTeMAaHHHT
HLIIOHYIMJMIH, YHHUHT 3JeMEHTJaPUHHHT y/AaHHII NYXTalAWfH KaMas
6opanu. ByHaa cucTeMaHHHr yJagaMiapu Xam oprubi6opanu. lHly
MacajJaJapHd Xajl KWJHI HyAuNard HsJAaHUIIIAD ACPHMHBHHHI
60-fAuanapuaa 5JeKTPOHUKAHHHT f1HA OHP COXaCH—MHKPO3JIEKTPO-
HUKAHUHT BYXYAra Kejumura ca6aé 6yianu. MukpO3/JeKTPOHHMKA
¥Ta KMUPAHTHPH/ITraH JEKTPOH GJIOKJ/IapHA BAa KyPUIMANAPHU fipa-
THII Ba WUIJATHIN OMJIaH IIYFYAJAHALH. .
. MHKDO3JEeKTPOHHUKAHUHI aCOCHH 3JIeMeHTH pxm'erpa.n MHKpPO='
cxema—HUMC (integer—6yTyH, uambapuac GOFIHK) AMP. ,
KOHCTPYKTHB ~TYTaAJaHlaH, MAaBAYM (YHKUHAHH G6axkapyBuH,

6Up TeXHOAOTHK KAPa8HAA XOCHJ KUAMHUOG, OUp-GUPH . OGHJAAH
3JEKTP XUXATHAH OOFJIaHraH 3ASMEHTAAPAAH TAMIKHJI TONraH Ku-
YUK KYPHUAMA UHMEPAN MEKPOCXEMA HACRUNARM.
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I/IMC (nm*erpan Mnxpocxeua) ermmﬁ xpncra;m &kn- maac-
THHKACHZA XOCHJ KHJHHIaH Ba Gup- 6upH GuaaH cxeMara- yJauraH
TPaH3UCTOP. AUOL, PE3UCTOP Ba 6omfganap11aﬂ nﬁopamnp ' ‘

Baxapuauiuiura "kapa6 MMC Jxap spum yrxasruqnn rHOpUL
Ba Oupaawrtupuiaran MMC napra Oyaunaau. SpuM JTKasruuau .
HUMC na kpeMBHfI MAACTHHKACHHUHT afipuM XOHJapH Typau 3sJe-,
- M@HRTJIap (Tpaﬁsncrop, Pe3uCTOp, KOHIEHCATOp Ba GOLIKaANap) Ba3u- -
¢dacunu Oaxapaid. AKTHB S/EeMEHTJap — TPaH3UCTOPJIap 6me6
yJapHUHT Typura Kapa6. spum Yrkascuuau VMC snap Gunoasp. éxn
M5 (meranan, AUSJEKTPUK, APHM yTKAasrud) MHKpOCXemaJapra
6yaunanu.” bumoasp MHKpOCXeMmana TPAH3UCTOP, YY  KaTJAMJIH
i ONl, UKKH xamawm CTPYKTypa (KOHAEHCATOP) Basudacunu Tec-

 Kapu yJIaHraH p—n_ YTuul, PesHCTOp Basu(aCuHu p-THIIArM I0NKa.

no1oca Gaxxapaxu. M1l Mukpocxemasnapaa, acocad, HHAYKUUANAH-
'TaH KaHaAau OuP KYTOJH TPaH3MCTOPJap HILTATHAANHU.

- Xap OHD 9/ieMeHTHHHI STaJlaraH XOAM MUKPOMeTpsap OujaH

y.nqaﬂazm. 3nemeﬂmap 6Hp-6npu 6ugaag KHCMaH NJACTHHKE HYH-
'KUCMaH cupmam MeTasu ﬁynamanap op;gazm ‘6OF/1aHanu
(15 23- pacwm). .

Bup TeXHOJOrMK xcapaemla 6P Hewa MHHT MUKDPOCXeMa X0-
cun KuiuHagu. MuxpocxeMa yuyH 0,2 — 0.3 MM Ka/WHJHKAArH,
anaMerpu 30 — 50 MM Oy.jran KpeMHuil NJIaCTHHKACH OJIMHAJH.
* putra miaactunka acocufa 300—500 MukpocxeMa XOCHA KUJIHHAELH.

15.23- pacm, @ xa apum yrkasruuiy MMC nuwr KOHCTPYKIHS= -
cyu, pacm 0 na 9CA cXeMacH ba, HHXOSAT, paCM 6 1a yMymud K-
PUHHIIH GEPHJTaH.

SpuM YTKATHYIH I/IMC Japha TPaH3UCTOP Ba JIPIOJIJIap ﬁX!_UH
‘xapakTepuciukajapra sra. Ilaccus snemeHTaap, KoHOEHCAToOp, pe- :
. BUCTOPJIBDHHHT HOMMHAJA napameTpJapu 3ca uerapanan an (C =
= 50—400 n® raua, R=10—30 xOm raua) 6ysann. By snement-

Aap napameTpiaapHHHKET yarapumy 20% vy Taiukua Kuaaad. Tlac- -

" CHB-9IEMEHT/IADHUHI TMapaMeTp/apH  aHHK ‘6Yauinn YuyH TUODHE,
WMC napnan $oinananuaany. 'n6pun MMC nap naénxanau nac-
CYB 3JEMEHTJAp Ba KOPNYCCH3 TPAH3UETOPAZH TAWKHUA TONraH
6y.na1m. OapguH AUBAEKTPHK Tarauk (muma, conoa | xa TMypRaLE
“#yau’ 6MsaH aKTHB KapIUHUJNK, KOHAEHCAaTOp BA' 3/1eMEHTIapapo
_y/1aHHmaap xocmx KuanHaau, OyHaa xocusa Oyaram maéska xa-

'JmHJmm 1070 M 6y.71a1m CyHr TepMOKOMﬂpeCCHOH nagsanaJaur

KONDEHCAImOD  MOCH3UEMGP peaavmop
| Sig A s oz i 5

, T . pacm. R .
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15.24- pacm. B .

"t Yau GUAnaH TPaH3UCTOPJAp KOHTAKT MakfoHYasapra -maiiBaug/a-
Hanu - (15.24- pacm).

15.24- pacm, a naa mﬁpnmn I/IMC HUHI TYy3uWJHIIM, 6 Aa CXxe-
Macu, 8 jna 3ca yMyMu#l KYpHHHUIH 6eppmran. .

Bupnawrupuiran MC sapra sapum yTrasrud XaxMHIa aKTUB
sAeMeHTNap XOCHA KHAHHWO, NMAaCCHB - 3JEMEHTAap NypKaw #yad

 Guaad NASHKA WAaKAuga XOCHI KUAMHaAu., Dup Mukpecxema V3
Wyura OATaH 3JeMEHTAap COHura KdpaG yHuur uurerpaliua Aapa-
sacu aHuxaanagu. Arap saementaap coHu 100 raua 6yaea, 6yu-
nait UC (unterpan cxema) sap 6asaBuii sinevmeHTaap cudartHia
Ky nafTHpHII Mauwxnﬁ.onepauumapnn 6a>xapum YUYH HIIJAATH-
JAafu.
102—108% sementra ara 6yaran UC .nap ypTa Hapaxajm (V,H,I/IC) g
uuterpanuara sra. C4éTuuk, perucrop, aemudparop Ba 601m<a MYy~
/paxxaﬁ (yHKLIHOHAI Basudanapun Gaxapa oaand.

dnaemenraap conu 10°—10* raya Gyjaca, muKpOCXxeMa OKOPH
Aapaxa unterpanuaiun (KWC) 6ynaau Ba Typau MHKEHEDAHUK XH-
co6aapuu 6axapa ONyBUK KaJbKyJAATOp cudaTHaa HIINATHAALH.

AnemenTaap coun 10*—10° raua 6yaca, MHKpOCXeNa jTa 10K0- .

_pHM Aapaxaiu MHIerpauuara ara (nyLLI/IC) Yaap Kyn uilopuu
MuKpompouescopaap cudaruna HibaaTHAAIH,

" Huw -pexumura xapaﬁ WMC nap ananorau Ba pakamau HMMC -
Japra OyJauHanH.

Anaaorau UMC aap Y3AYKCH3 SJEKTP CHFHAMNADHU §arapru-
pUIl Ba KafiTa HIJAII YYYH MyJxaanasrad. YJjaap reHeparop-
2P, KYualTHPruuJap Ba GOMKA Kypuamasiap cudaruia HmjiaTH-
aann. Pakamau UMC nap acocan Maumxuﬁ aneMeHTIap CcudaTHaa
HINJaTUHJIagH.

UMC nap Kyiinnaru adsannvkaapra sra:

1) Xxygma wnioH4JAM; 2) ynqam.napu Ba Maccacu Kkuuug (Gup
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B xyqaﬁ’mpmqnnﬂr (P3K) MITAIIHHY Kypnﬁ YHKaMK3 (15 25-paCM)

TN

'Heua I‘paMMlIdH opmaﬁzm) 3) Te3 nmra Tymalm 4) KaM KYBBaT'
 HCTeBMOJ ' KHJa |,

7

Acocufi KaMUHJIMIH YHKHII xyBBam KAMJUTUAMD.

Wurerpaa Muxpocxemanapﬂunr FOCT Gyiuua GearunaHumuu- -

aaru K xaphu KeHr Xyarauumra MyJKalJfaHranidruee <K ypcara-

.. By xapq)nau xeﬁnﬂm pakaMm MUMC HHMHT KOHCTPYKTHB TE€XHO~-
" IOTHK 6a>i<apmmmnﬂu kypcaramu: arap 1, 5, 7 6Yaca, apum yT-

Kasruuwiu, 2, 4, .6, -8 6yica, mépwmn ﬁynanu By paxamnan

) Ke{uH CepHSHHHI HOMEepHHHU xypcaTquu HKKH XOHaJH pakaMm

(00 -man 99 raya) 6yaanu. Pagamnapaan - Kefinurn xapuap MHK-

.pocxeMaHunr (QysKUHOHAJ Basudacunu kypcatanum (YH — kywaa-
CHMII Kyya#Tuprauu, J19 —maurakuii saement, ¥ —auddepeniu-

an quaﬁmpmq) Oxupunaru paKaM cepuaau’ Huiab tmxapldm
Homepmm xypcarazm o .

WA 155 ©OTOSNEKTPOH ACBOBAAP \\“

Snempoa cxemadapia ¢0103nex1'p0}1 ac60611ap11aﬂ xenr don-

- MajaHuNand. YJIapHUHT HUIAHIA .boToadpdexTra, ABLHH NEKTPO-

MarHMT HYPJAHUIN TABCHPUIE SAEKTPOH SMHCCHsi XOCHA GYnumn-
ra gcociaanran, dotospgekr 1886 Hnanan Gomnad ypranuna Gom-
agran. Pyc oaumu A. I, Croneros $OTO3JeKTPOH 3MUCCHA Ty(baﬁ-

‘AU XOCHJ GYATaH TOK /4 Ba MA3KYD TOK KEATHPHG-YHKapyBuH Hyp '

OKPIMPI opacanaru GOFJIAHHIIHY AHHKAANH:
ly=S- @, : L
6y epaa S—-q)oroxaTonuuHr Ce3rupaHrH, MKA [iiM; cb — épywmx R

OKUMH, JIM.
1905 finana A. dftuwredn doron sueprusacu (hv) anempon-

“Hm-u‘ YUKMII Wiiura capgJaanrad sneprus (W,)Ba YHHHT KUHETHK

saepmxcn 0,5 mvz) ra capd 6ynumvmu AHUK/Aa IH:

®oro31exTpor ac6o6aap, Epyrauk ‘TaBCHPHAA V3UAAH 3AeK-
TPOHJIAPHH IMKAPYBUH (POTOKATOA Ba AHOANAH MOOPATAMP. Tamku-
dotoaddexT  K§ananuiaras (GoroneKTPoH  ac606 qJOToaJleKTpOH'

15.26- pacM,
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15.26- pacm.

Epyrauk ogumu Tydadau dorokaron (PK) nan 9JeKTPOHJIap yUH6
gpkaau. PIK na xocwa 6yaran GOTOTOK /; MKKMAAMUM IMBCCHS
Tydpadan kydadrupunaau., ®K nam yuub uHKKAH SJEKTPOHAARP
doTtokatonra muc6atan MycOar noTeHuuaara sra OyJaraw, JUHGI
e6 aTanysyu 37exTpoX (/) TOMOH XapaxkaTiaHaZW Ba (POTOTOK
{p BM Xocuan xunand. By Tox [, naH MKKUJIaMYK 3A€KTPOHIAPHU
ypu6 uuxapaau. Dy . 9JexTpoHAap COHH OUPJIAMUM 3JEKTPOHAAP
COHHJAH G MapTa KaTTaaup (o — AMHONHWHT HKKHAAMYH 3MUCCH A
xoahduuyentu), Mkxuiamun saexktponnap [, =cly, TOKHU XOCHJ
Kunagu. Dy Tox Myc6ar moTeHunanu 6npuﬂqu JHHONHHKHUAAH
IOKOPUPOK OFarad ukkuHuu Auuox ([),) ra xenub, yHEa dHa HK-
KuJaMuu 3MHUCCHS Ty(dadim J, = ofy = o*/y, TOKHM XOCHJI KnJajxH.
¥3 nasbatuza, /, TOku y3unaH IOKOPHPOK MycGaT NOTEeHIHAJ/IH
nuuon (D) nma Iy = oly=o®l, TOKHH XOCHA KHAald Ba X0KasO.
-Cyurru n- qunon (A,) nau [, TOK aHO. TOMOH YTaiu. Bynpaa
aHOL TOKH [, = {, ='d"1, 6y.nazm. :

~®IK napaa (bommxnnar quaﬁ'mpum rcoa(p(bnuuemn K=
ra TeHr Gy.anu.

®IK nap xam MHePUMOH GYJau0, OKOPH YacTOTanapia HIUaA- .
THAHIIH MYMKHH. YJaplaH acTpoHOMEA, (doToTeserpadus, Tese- -
BUJCHHEAA EPYFIMK HYDH HMIYAbCIAPHHH KUCOOTa OJIHIN, KHYMK

 — épyFraHuK OKHMJIapHHH yauaur Ba CreKTpan auaausaa q)oﬁ.u.a.naﬂu.n-

- MOKJ4.
SlpuM ¥TKasruuaapna HYPAaHUI TABCHPUIA 3aPAL Tamquunap
KydTH (1eKTPOH Ba KaBakJap) HUHT XOCUA OYAHINU KY3aTHIALH
Ba Oy XOHuMCa u4Ku gpomospgerm pefunanu. DPOTOHAAD TabCH=
puAa xocuJ 6yaraH Kymumua yTKa3yBUAHIHK ¢om037mxa3ystmn-
Aux ne6 artanaau., Macanan, xagMuit, cyabdbuan €xu xKammuil ce-
JAEeHUAHAAH Te#EpJAHraH ApUM Y TKA3TUuAA KapWH/IMK HyPJAEUII
TabCHPHAA ¥3 KapWidruHd Yaraprupazu. Dymraaf xapmuaux ¢o-=
mopesucmop ae6 arananu. 15.26- pacm, @ na QOTOPE3HUCTOPHUHT

. TySWJMWK, 0 A3 YJ4HUIN CXEMAacCH, 6 Na 5Ca BOJbT-aMIep Xapak-

TePUCTHKACH Kypcartuirad. JHdNeKTpUK TArJMK (I) ra apum yT-
Ka3ru4 (2) HUHT I0NKa KaTJiaMH CYPTHATaH. Slpum §¥Tkasruy KoH=~

TakTaap (3) épAamuia Manbara yJaHaju. Epyrauk Hypu TymMa- - -

rauna QoTOPEesHCTOPHHHT Kapmmiurd xarTa (R, < 10%-- 107 Om)

6Yaub, KOPOHFUALK KapuuAnzy NefAundnu. Bamxupnaﬂ 3Ca KUil~
MatH Kyla KUTHK 6yaraH KOPOHFHJIMK TOKHM yTaau. Arap my
. ApuM ymasruqra epymmc OKuMA  TyCa, (GOTOHNAD ' SHEPIUACK

395



“Tain. OKAM KaH4a KaTTa 6§.ca, TOK-xaM - UlyHua KaTta ﬁy,aam

‘¢2 ,/

’

ol

z

o

aJ

%P2
/‘—— . _¢2 > ¢7 L
- @0 L
-’,_‘-——-——'—'"',‘
‘ //LI_Q___,G,___ZA -
i) ‘._T = ‘
R )
' 15+27- pacu.

5' o @:

i

TOP/1ap BEHTH/b XYCYCHATHTA 3ra 3aMac, A'bHH TOKHH HKKaja. AyHa-
JUILEA XaM YTKasa OJalH. @oropesucropnap, aCOCaH, aBTO MaTHK
;- €XeMajapAd WIJAATUAAAH

-boToanoN Oup (p—n) JTHILIH ¢0Toanem‘pnx ac6061mp (15. 27-
pacM) Ynap onnnii- iMOANap KaGH TOKHu GHD fiyHaauIina yTKa-
saau. Jlexkun €pyr/ux OKMMH €piamMuia yJapHUHT TeCKapu TOKHHH
Xam 6olKapuul. MYMKHH. ByBIa 9/I€KTPOH-KABAKIH yruw xo#nra
Ba YHrd sKHH coxara €pyFIHK OKHMH TabCHP KHJAANH. Hatuxana
3apsu1 TaWyBYWIap XKY(PTH redepaunsnanul, AHOAHHHT TeCKapu

amnep xapakTepucrukacu. (15.27- pacm, 6) - yMmyMmuéi Gasa 6Guaau
yhauraH -OUAOAAP TPAHSHCTODHMHT uYMKMII XapaKTepHCTHKACHHH

_,3cnarann EpyFauk oxuMu @iy Kauruna (bomzmonﬂaﬂ oanuii 6omt-
_JIaHFHY TeCKapH TOK [ ., 9BHU KOPDOHFUAMK Toku Yytaau (15.2/-

_pacm, 06— 8). Epyrauk OKHMH TaBCHp ITrawia JMOALATH TOK Op-

Jlnozira tabcup 3TyBYUM Teckapu Ky'-lJlaHPlLUHHHl" OPTUHIK: TOKHMHT-

_KuiMaTura nAespau 1abCHP dTMahiau. BHPOK MabayM Kyunanumu-

Aa Temuadm 03 6epanu (xapamepucmxanaru Y3HK YH3HKJap).

doronnoarapuuku 20 MA/iM Ta €Taau.”

DOTOTOKHHMKI KHIIMaTH, acoCaH, &PyFAHK OKMMHIA NPONOPLHOHAA~
__awp. Kpemnniau q)omnno.n.naonuﬂr cesru

paIHTH ¢ 3 MA/JIM repmaunﬁ

@om’rpausﬁcrop MKKH p— I 'YTHILAM, Y9 KaTAaMAH ApuM §T-
Kasruy 6y1m6 €pYFJNK 9HEPTHACH TabCHPHAA (OTOTOKHM KYyuaii-
TUPHI YYYH. XU3MAT KWJIAAH. <I>0T0Tpanaucmpnnnr TY3SUJHILIN Of~
JAi-SCCH TPAHSUCTOPHHHT Tysuaumwura yxwmadnau (15.28- pacmy.”

POTOTPAH3UCTOP MKKH XUJI (yJaHMaras O6asaiu Ba yMyMu#

" OMHUTTEpAH) cXeMa OFiinua yJA2HHINH MYMKHH, Epmm[raﬂ 6asana
6y 9MeKTPOHAAD Ba' KABAKJIAp XOCHJI- 6ynany,

Kasanmap 6asana

épramuy TamyByu' BasuacHhu yTab, KOANEKTOP YTHLUIMAA KOJ-
" . JIEKTOPra TOPTHO OJHHAAM BA KOMAJEKTOD 3aRKupla (POTOTOK X0-
CHJI KHJaAU. DJAEKTPOHAAD IMHTTEP YTHUIMRATY NOTEHUMAn TY-
CHKHY KAMaHTHPYBYM XAKMJW 33apAAKH XOCHJA KHNalH. IMUTITEP

a8

-yTKa3yBuanAHTH BA TeCKApH TOKH OPTaAH. POTOAHOMHHHT BOJABT-

TabCYpUNa 33PN TAWYBUMAAD FEHEPALUMACH 103ara Keaub, xap-
IIMAMK KaMasiu Ba 3aHXHDAAH yTyBuH TOK oOpraiu. dortopesuc-
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15.28- pacwm,

yrumu oauand, kasakaap 6a3aman KOJIJleKTopI‘a yranu Ba doto~
“AUOL TOKHASH B MapTa karra O6yarasm KylimMda KOJMNEKTOp TOKH-
H# XOCHA KuJafd. McrebMmoauunarn yMyMu#l TOK KOPOHFWIMK TO-

K /., (boromon TOKH !dJ BA KyuadTHPuAran GotoToK B/y JaPHURT

UNFUHINCUTA TEHT, ABHH /[ == /Ko -4 I¢ + qu) = (14 B)lq). doro-

TPAH3UCTOP Y3 cxeMma 6yiuua yaaHranMaa dMKRi TOKM 1, HM -
€pyF/HK Ba 3JEKTPHK CWrHa/MIap €pAaMuna GOMKapHi MyMKPlH
$OoTOTPAH3NCTOPAAD ABTOMATHK Kypu/aManapia, -QoroTenerpapus-
L3, KHHO2NNApaTAap Ba ONTOINEKTPOHHKANA CESTHD IJEMEHT CH-
$artuna uoratanand.

- dortopesucTop yara p—n YTULLIN ApUM yTRasruunup. ¥ p, —
—My—Py—M, KaThamaapaan ubopar 6yaub, onaufi THDHCTOP Ka6n
KpeMHHiinaH TaiiépiaHann. DUpUHUM Ba yuMHYW §THmLJapra HHC-
GaTaH KyYJaHUIl TYFPH, MKKHHYMCHTA HHCGATAaH 3Ca TECKAPH yJaa-
Haid. EDYFJIHK OKuMM TabCUp 3TMarania (OTOTHPHCTOP, OALMI}
THPUCTOP KaGH wuluiafIH. Epyrauk TaBCHPH OOLIKAPYBYM TOK Ta'b-
cupa Kabu OYaub, YHHHT OKHMH Kandanuk Karta OYyuca, ¢oTo-
THPHCTOPHHHT AHOJL KYY/IaHALIK WyHYaMHK KuuHK 6faanu (15.29-
pacum). ‘

fOkopuna Kypu® 4HuKu/rad. ¢o1*oazxex-rpon ac6obnapaa Epyr-
JUK OKHMM 3JI€KTD TOKMHHUHT (DaKaT KMAMaTUra TabCup 3ITa OJa-
av. By ac6oGnapian Tawkapu, €DyFJHK OKHMHHHHI SHEPTHACHRN
IIOK ra Ba, akcuHua, 3JEKTP TOKHHH HYPAAHWIITA aNTAHTHPYBYM
ac606/ap XaM MapxymLAHp. Beurtuar €Ky raanBanuk (OTONEMERT
HypJAGHHW SHEPrHSACHHHM 3JeKTP IHEPruscura aijanTHPHL yuy®s
xu3Mmat KuJaanu. Cesed, Kkaavuil CyAp@uiu, kpeMHHZaH Tahép-
JaHTaH JAHOAAAD TAUIKH Ky4JaHUIICH3 nmad, €pyrauk Hypm
tabcupuaa ¥3 DIOK nu xocua xuAamu. 7

15.30- pacM, @ — 8 Aa raabBaHUK (pOToaﬂemeumuHr epyFJmK
‘TabCHpuia YHFOTHATAH 3apsil TAWYBYMAADHUHT P — /L YTuUI Mah-
AoHH TabCHPHA2 axpaTuwiuiin (GoTo-IOK suur &pyFiauk oxumu-
ra GOFAUKAUTH Ba BeHrTudb (POTOINEMEHTHHHI YJAAHHII CXeMacy
Kypcaruaras. :
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. \)(/ ? 15 29-pacM
’ €Doromxap p—n yram xkofu Ba yHra SKHH coxara Ta'bcnp
' ®TH6, 3apsAd TamyBumJap Xy(THeu renepauussainu. Hatuxana

£ Ba n.coxanapna OpTHKYA aCOCHE 3apsi TallyBauaap anmmé
¢oto-IO0K ned aranysuu NOTeHUUALNAD . aHUPMACH -XOCHJ 6lea.

M. Epypauk oxumu Tymumyu Gunan goto - MOK (£y): YHBUKAK

Ofavaran KoHyH OyAuva ysrapanu. Arap ¢oTOS/EMEHT 3amXupH-

 §a UCTEBMOJIYM YAaHca, Oy 3aHkupaad (OTOTOK [, yramu.. Xo- |

3UPTH BAKTAA MIIATUNANMIAH KPEMHU UM (OTOSSEMEHT/IAp, Ky&n
éypuHuHr suepruacunad O, 4— 0,5 B 1x IIO0K vy xocun Munanu.
byunai 3JIEMEHTIAPHH {¥3apo kerMa-xer Ba napannen yaa ﬁjmu
6unan Kyémw Garapesnapu XOCHX KHAMHAIH..-

DOTOranbBAHUK DJEMEHTHHHT aKCH Ofarad epyPerc AMOLHM
BNAEKTP SHEPTUACHHU epymm( 3Hepmﬂcnra abinadrupanu. Epyrauk
avonu Oup Hewta p—rn - JTHUAA ApUM YTRasruwaup (15.31-pacm).
- ¥Yuparu ywrosrau SJAeKTPOHAAD TYrpu YJaHTaH KyYJAaHHII TabCHe
- PHAA- -BHCOATaH - NMACTPOK-IHEPreTHK -€ATXPa —JTafH - Ba KOBAKIAP"
Gusan Kynpox TYKHAUIKG, pexoméuﬂauuﬂnauann. Pexom6uranus
Tydaian xap OUp TAuUIYBYW = JMEKTPOH Ba ‘KOBaKaap- K ydTHAaH
¢ovon xocua Gyaasu. DAEKTPOH BA KOBAKAAP KYnm GYAraHu yuyH
¢oronnap (Epyrauk 3Heprnﬂcn) aupanub tmxa,zm. Hyp.naﬂmn pau-

Ty T Ew MKB Ty T e

15.30- pacu.
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15.31- pacm. o . 15.32- pacm.

ru apuM YTkasruu (AMOL) KaHZall MaTepuaaiaH TaHépaauraw/m=- -
rura, HypJA4HUII DAaBIIAHJMTH 2C4 AMOALAH VTa&TraH TOKHUWHI
© MEKZOpHra OOFAMK Oyaaliu. SIpuM §Trasrdujap d/eKTPOHHKACH-
HUHT DHBOX/AHAETTaH COXacH GY/MHII ONTHK 3JEKTPOHHKA €pYF-
JHK AMOR NApK acocuna umaaiav. ONTHK 3JEKTPOHHKA 3JCKTP
TOKWHHHI APUM YTKa3rHaA8pHa Hypra aiJaHWIiMHH Ba, aKCHRYa, -
EPYFAUKHUHT SPUM VTKAsSTHUJ4apra TabCHD KW-THIIH HAaTHXAacuAa
3JIEKTD CHTHAJUHUHI XOCHA OYJHII KOHYHJIAPUHH ypraHaIm Ontux
3JIeKTPOHHKAHHAT aCocul aneMe HTu onmpoxdup. OnTpon V3apo on-
THK GOFJaHraH 8pYFAMK MaHO6aU BA HCTEBMOIYHAAH TALIKHA TONTaH.
Epyrauk Mau6an  KMpUIl SaHKHPHra, EPYFANK MCTEBMOJUMCH 5C2
YMKKII 3aHXXKHPUra YJAAHMaH. DHT KEHr TapKaArax onTpoH EpYFIHK
ZHOA-(POTOPESUCTOPH Ba AHOA-GOTOTPAHIHCTOPHAHD (15.32- pacm).
Epyrauk nuonunad yTaérran KUPHII TOKHHHUHT §3rapumu €pyr"
MBK PABLIAHJAWIHAHA Y3rapTpaiu. EPyFauK ONTHK anoKa KaHaiH-
dau yTub, QoTtopesucropra kesanb Tymanu. Hyp oxuMuuuHT §3ra-
pumry GOTOPE3H3TOPHUHT KapIUJAArHHH y3raprupaau. Hatuxka-
Ia ONTPOHHMHI YWKUIN 3aHKUPUNATH TOKHHHC KHAMATH y3rapain.
OnTpon 3/M€KTPHK CHTHANADHH KMDHII 3aHXHPH YHKHID 3aHXKH-
pujaH axpartHArad XoJia Ky4adTHpHII HMKOHHHH Oepanu.YHHHP
6y XyCycHATH ontuk Tenedor aJioxa cucremampuzxa ¢>0Tore.uerr
pacpnsula KEeHr KYJIJaHHJAARH.

i

15.6. Y3rAPYBUAH TOKHHM TYFHPJIAIl 3AHXHPJAPH

Ysrapysuan snexTp TOKMAAH Y3rapMac TOK OMMHHINM AHYALAH
Gepn MabayM. KaTta. xyBBa TaiM- y3rapMac TOKHM KUMEBHH, Marsu-
TOPHﬂpO.&HHaMnK Ba 6OWKA KypuamaJap €pAAMHAA XOCHJ KHJIHIE
HMKOHHATH GY/AMaraHu yayH y ysrapquaH TOKHH §3rapMacra afi=
AARTUPHIN #YJAM OMAAH OAMHANM. Y3TapyBuYaH TOKHU ysrapmac_
TOKKA AHJGHTHPHIIHM MYCTaKMJA MaHOau XHCOOJaHMHUIU y3rapmac
TOK T@HEROTOPJAApUAA XaM aMa/ra OWMDHII MYMKHH. Cnﬂyconnaa
JIOK nan xocua 6¥arasx TOKHHHT OHp AYHAMMMIKHAA YTHIIURH lxyz'-
Ka-KOJIEKTOD Kypuamacu TabMUHIA0 Oepanu.

Bup ToMon/sama YTKasyBYanJMKKa 3ra Oyaras SJACKTPOH BA
, APUM YTKA3CHYAM RHOAJAD HXTHPO KMJIHHTAHHJAAH CYHI yarapmac
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15.33- pacm./

" YOKHM, XaJIK ~ XYKANUTHHUHT © XaMMa TAapPMOKJAapHUra CAHOAT 3M€K=
. TpoHukacu erka3ub Gepa OGowsaan. TYrpuaamw TeXHHKacH 60.l-
[ KapuaanuMrad Ba OQWKAPHAMANANFAH ADKM YTKASCHYMH AHOMAAPHH
TAKOMH/IAW THPUII, YAAPHUKT KYBBATHHH OWHPHII XuCOOHTa sua~

A3 PUBOXK/IAHMOKAA. Y3rapysyas TOKBM TYFpUAAW IAEKTPOH 3aH=

400



KHpJAPH X03Upru BakTaa JDXM, paAHOTEXHHKa Ba a/l0Ka BOCHTas
Jlaputu TOK OUJa# TABMUHAOBYM MaAHOAJAPHUHT aCOCHA KHCMHIAHMD.

Bup Ba kyn asanu y3arapyBuan TOKHM TYFpuJaIl CcXeMajapH
KeHnr Tapkajarad. 15.33- pacm, @ Aa 6up (basam CHHYCOMAAT TOK-
HUHT SIPUM NABPAM TYFPUJIALI CXemacu kypcatwirad. Mkxu dya-
ramau Tpaucdopmarop Tp suur W, Vpaman GupaaMuu uyJFraMu
U/, CHHyCOMAA/ KYUJaHWIUJAM 3dHXKHUpPra yJanraH. Maskyp kyuna-
Humwt W, ypamam HMKKUJAaMuu dYyJjaramMjias oaunaauran U, xyuqa-
(HUWIra  alAanTHPUIAAH. Kyunasum U, uuHr Kufimatu %: %‘

2 2
6omaﬂnmnaﬂ aHUKAAHA Y, Kylmaﬂmu U2 HUHT Tyrpmanrau xnc-
MH Usye =Ry + lryee v

U, xyunaHuim TprHJlaHI‘aH TOK iry. Ba JHOMHUHT NapaMerp-
JIapH MOCJUTHHH TABMUH/I3IIY Kepax.

15.33- pacm, 2 faru rpadukaapaan Tok R, xapmuaukpan U, =
= {/,,, sil 0f KYYJAHHUUIHUHT MyCOaT spMM HAaBPJAapHRATHHE, ADHU
O nan = raya, 2= nad 3= rava GyaraH opaiuKAapAa YTHUIMHU K-
paMH3. Aradp AMOAHWHI WYKHM KapLIMJAMTH XHCOGra oauHMaca (r;==
- =0), TYFpuAaHran KyuNaHUMIHWUHT 6up naBpuam ypraua Kuiima-
TH Ky#upaaruva Gy.nazm

: 772 712
Uip= ye = le u,dt = ;— J( U,, sin otdt =
L 0 o
_Uinm ;/202( cosmt) : K?_Q?No 45U,,

L

Jsm oidt =
T 0

[Ty

6y epaa Uz—-TpchcbopmaropHnHr W, Uy AFaMHLard Kytma}mm-
Hudr addekTus Kuiimatu, B.

MCTebMOAUMHHET Kapmuaura Ry llaH yTYBUH --TOK (PacMAa
IUTPUXAAHTAH) AYHAAML KAXATAAH ¥3rapMac, KMAMAT XKUXaTAAH
Ny/AbCAHANAHYBYU. Y HHUHT 6up Jaspaaru ypTaqa KUAMAaTH x{yﬁu-
JATHra TeHr: |

’ U . .
1¥r .
by = by = 52 = 045 UilR,

ABHHU j, TYFpHJlaHl'aH KyuyJjganym Ba HCTe’bMOJl'-lHHHHI‘ Kapmunu-

' rura 6omuxuup :
_ Tyrpunanran Ky4/IaHHIIH nynbcauuﬁnaﬂysqu 6yaraHM yuyu
OyHAal Cxema xyla KaM K{JIaHHAANM.YHAAH DaJlHOCHI'HANAIDPHHU
JAeTeKTOpAall, aKKyMYJAATOPJAapHM 3apajajall, MarHutT Y3akaAapHu
UMNYJALCIH MardauT/aul Ba OGOwKa MaKcaijapaa - q)oﬁﬂ.ananum
MYMKHH.

TpchcpopmaTopnnHr HKKUJIaM4H qy.rmamu HKKH - CeKUUsALaH
u#6opar GyJaran, UKKY spUM [aBpJAM TYFPHAALl CXeMaCH MyKam-
Maapog Ba cudaraupokaup (15.33- pacm, 0). Urkknaamuu uyyaram

{ W,)uxknrta Gup XU/ CeKuusian ubopar (.W/; = é W/)f By uyaram-

—
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- AIAPHUHT .OXHPTH yq.napu 6np xua zmo;uxap (VD Ba VD) opk;a-

v R, XapumanKuunr mMyc6aT KyTOura yiasaau. Bow yumapu sca
HCTE'bMONUMHUHT MaH(ui KyTGura yaanaau. Tyrpuaam Kyfunaru-

. ua amgjra -omupusann. TpanchODPMATOPHHHT KUPHII SaHXUpUra - .
" Tapcup 3TyBud. U,(f) KYUJNAHMIIHUHC GuUTTR sipUM Aaspuma W,
. CeKuMANapHAa WHAYKUHsJaHrap U, KYUJAHHII TAcTAAH OKopura
»ﬁyﬂam‘aﬂ 6yacun. Y xoana qu.nannumaa xocua Oy ranuran TOK

.Wg — VD, —R, samxupaan Yrtamw, macraaru W,— R, — VD,

3aHXKMpAa 3Ca TOK YTMahiu, uyHku VD, auon 6y TOKHH y'mas-"
Manau (TOKHPIHI‘ VyHaJmmn TecKapu Gyaranu yuyH).. R, xapmmu-

_ AMTHAA TOK yurpaw uanra ytanu (15.33-pacm. 6). MKKI/IH‘JH SpuM

Aaspra . W, cexunsaapia Usy=—U, qu.naﬂmu xocua Oynanu. .
By xyq.naunm mxopn,uan nacTra ﬁyna.na;m Ba VD — Ry~ W

-~ Ba R,— VD,— W, KOATYpJIapAa COAaT MHJIHHHHT. xapaxamra

Kapumu ﬁyHanraH TOKHH XOCHJ Kunazmu. Bynna VD, npuonm énnk
O6yamub, TOK (haKaT NACTKM KOHTYPAdH (HCTebMOAYH R, na aua

. YHrnmaw wamra) - yranu. Bup J1aBp ~humIa R, Xdpmuauk u,—

= U,,, sin ot KyunaHamHuEr TyFpu- Ba 180° ra armapuaran rec-
xapu ApUM TYJAKHHAADY OCTHAA MKKH Mapra 6yaanm (15.33- pacm,

W,
6 HUHT Kyﬁu KHCMH). Hkxnnamun Ky'-IJIaHHLHHHHI‘ KuiiMaTH ﬁ;-—
¥
U, ' ,
= U-—' Ba Tyrpu.naﬂraa qunaﬂnmra 60FHK X014 AHAKAAHAKH,
Arap AMOLNAPHUHT MUKW KapUIMAUTH XHCOOGra - OAKHMACE (ry=0),
KapluAsK yusapuiars KYUJaHHUIHMET §pTaua KufiMara: .

\ ™ Tz .
O -U ——‘j Zdt“"‘S'Uzmsinmtdt_
QUzmjsln u)tdt l/_gl_j‘_m_cbs of ,=_2;/QU ;;09
o R e g
U . - - - 0

15, 33- paCM 0 paru rpadmx,uan HKKH SIPHM naBme Tprm[am
CXeMACHra yTHATaHLA UYHKHII KYUIaHHIIHHWHT HYJbCAUHSIAHHO -

. aCTOTacH WKKHM MapTa OpTHIIK Ba nyJbCalus qyxprmrn Kamafu- .

mu Kysatasamd.
Kypu6 umkuirar .cxemanapaa Tyrpmarulmapﬂau ‘TamKapn

ﬂ,.'ppaﬂcq)opmaropnap xaMm 6op. Zv'.nap xucobura TYFpusaruujapHaHr
‘Ba3HM Ba rabGaputaapun oprub keramu. TpauchopMmaTop .cxemara

Main6a ¥3rapyBusH KyUJAHUUIMHWHT KHAMATHHW 'TYFPAJArMYHUHT
YHKMWHAATH KyuJaudil OuaaH mocnam yayH yJAaHanu. Arap ys-

- TapyB4aH . CHHYCOMAA! KYWIaHHIIHMHT KHiMaTH TpanchopManus

KHAHHMArag XOJAa TYFPUNABAmy Kepak 6yaca, 15.33-pacm, a na
KypcaTuaray kK- sipuM 1aBPJM KYOPHK CXeMalaH donnanann-
aany. By cxemana TyrpusawiHu KYNPUK mAKAMNA yAaHTaH 4 Ta

614p XuJl 3MEKTPOH €KH APUM Y TKASCHUJIH zmon.nap {VD,, VD,,
VDS, VD) 6amapann Kynpuk ﬂuaroaa.n.napnnnnr ‘Oupura yara-
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15.34- pacm.

| pyBYaH KyuJaHum Marbau U/, WKKMHYMCHIA 3Ca HCTEBLMOJYH Kap-

_uaury- R, yaasanu. YsrapyBuan ToKHu ysrapmac TOKKa TYFpH~
Jawl Kyfuaaraya Gaxapuaanu, Kupunr KyuJaHUIDUHURT MycOar
ApuM ndBpHu/a (MaHGABUHT IOKOPH KHCMacH Myc6aT, MacTKH - KHC-
Macu MaH(ui 3apsananran) Tok Maubanan V0, R, Ba VD, nap
OpKaAu Gepuiran KyuJaHHUIHUBT MycOaT KyTOuian Manduit KyTOu-
ra yraau. Mkxunuu apum naspia aca tox VD;. R, Ba VD, nap
opKaJu yTanu. BunoGapuH, TOKHuHr Xap GHp ApUM AaBpuna TyE-
pUJATHYAArH MAbJyM KY(PTauK (Macana, VD, Ba VD,) nmnap-
AH, HKKUHYH Xy(QTAMKKa 3ca (macanad, VD3 Ba Vi) Teckapm
‘xyunanpid Oepuaran Oysnagu. Dyunaa TYFiunam Ko3(pPUUHUEHTH
15, 33TI§)aCM 0 na Kypca'rmraﬂ cxeMaHUKH Kaﬁl/l Ujp = Urye =

= %Yu dt =~ 0,9U, ra tenr, qyﬂxu U, KY‘UIHHHLU Gesocuta TYF-
pm[aHalm (U,—3anxupHuur KHPHIIUIArd KYYAGHHLIHUHD S(p(besc-
TuB KuitMatu). Tyrpunauras TOokuuur Ysrapuinr rpagurz 15.33-
pacM, 6 HUHT JHT TOMOHMAA K§pcaruirad.

15.34- pacMaa yu.¢asanu y3rapyBuan TOKHH TprHJlal.[I cxema-
CH Ba TYFpuJaanraH yu ¢asaid TOKHMHI JMArpammacu KypcaTudi-
TaH.

115.35- pacmaa yu q)asalm TOKHHM WKKUTA APUM IaBpJH TYFpH-
Jlaul CXeMacH Ba TYFPHJAAHIAH TOKHHHI Tpaduré KypcaTu/rad.
- Afipum ¢asaaapiary Tok Ba KYURaHHIUJIADHH TYFPHAALI Kyfinia-
ruga amasara omupuaaa. TpanchopMaTOPHUHT HKKHJAAMYY UYJI-
raMuaary Gasa KyuJaHuIIJIapu 6up Gupura nucGatan 2x/3 6ypqax- ,
KA CHJAXHUTAH: . :

“e

n,=U,sinot; .u,=1U,sin (@t__%:t)
: 2w\ - '
.= U, sin (ml—l,— —5)
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15.35- pacu.

7

By cnnyconnanapnunr mycoar ADHM TYJKHHJADHAATH MAKCH-

‘ MYMJlap LaBPHUHT Y4YAaH 6np KHCMH (— T) na anmMamub, Typann. B

Hly .BagT nuuna 6up “TOMOHAaMA xapaxa'manyaqn Lo igy iy TOK-
Jap. xocus 6y aanu. By cxemana VD,, VD, éxu VD, JHOJIap ik

. yTyBum TOK GepunaeTran KYU/NaHUIIHUET  GYTYyH ~MycOGaT apHM.
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Vu (asaium cxemana TYFpHJARHTaH TOKHUHT HYJbCALHANAHUIY
yyKypJuru 6up (asaamparura nucbaran aHya kampup. Tyrpunam
KO3(DUUKEHTH, ABHU YHKMmAArd TyFpuaanran U= Uy, Kyusa-

' HMIOHHHT KWDUILZAATH Kyu/aaHuW U wunr s¢pdpextHB KuiiMartura

Huc6aru (Km-—_——z—‘i) TYPPUAATHYHUHT. (asalap COHH ODTHIUM OH= -
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“nang optH6 Gopanu pa ¢asanap COHH m->co 6yaranumna Kiy.~1,41
6ynanu. JleMak, unean XoJaria TYFPWIAHTEH KYUYJaHWLIHMAL yp--
Ta4ya KHAMATH Gepuaran YarapyBYaH KYWJaHHID aMIIMTYRacHra
TeHTIHP. , ' : ,
Yu (azanu Kynpuk cxemaza yu ¢asanm Y3rapyBuaH TOKHH
TyFpuJail xapaéuunu kypub wmkamus (15.35- pacm). Arap VD,
... VD¢ anopnapHMHr TOK YTKasaéTraHAaru KapWHU/AMKJIApH Xu-
cobra OMHMAaca, R, HUHT y4JapuAard KydlaHdmr y4 ¢asasm CHC-
' TeM@HHWHT JMHUS KydJaHuuwura tedr-6yaanu. CxeMa 3/JeMEHT/IA-
pununr yJaasumu Uap, Upe, Uca KYUJNAHMWAADHHHT KHAMATH
Myc6at 6yJaraHuaa xam, Maudui GyaraHuna XaM TOKHHUHT YTHILU-
HY TabMHUHJah onafu. 0 ma £, rava 6yaran BaxT wuuna Ug =
= — Uy, KYUANAHUII IHM KATTA KWiAMaTra sra GyJsand Ba Oy kyd.
JaHui Tabcupuaa Tok manbanunr C ¢asacu yuumnan VD, R, Ba
VD, opkaau B dasasunr Gowmura yranu. £, — £, BAaKT HuKMAa TOK
A ¢asanan VD, -Ba VD, mnoanap Ba R, opxaan B dasara y1a-
IH. t, — £, BaKT wuupa VD, Ba VDy mnonadp wuwaaiinu, t; —i
BakT wuuna VD, Ba VD, t,—t;, na VD, Ba VD, 15— t¢ BagT
‘wuuaa VD; Ba VD, nwoanap numnafinn. Kefimn xapaén sna 6o-
WHAAH TaKPOPJaHaNu.
Xap 6up IHOR RABPHHHr y4naH OMp KHCMHAA Y3AYKCH3 Hul-
aafiiu, 6OIIKA BaKT 3ca énuK xosariaa OYJianu. f, — t, BAKT HYH=
‘pa VD, wmaadinu. f,—¢, Bagr uuuna VL0 uwJaiian Ba X0Kaso.
Tyrpusauran TOKHHHT .YPTaua KUHMATH - KyHKUAaruda anuKJIaHalu:
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Séﬂxupﬂﬁm‘ YHMKHIIAAATH TYFPUAAHTAH KYYJAHUUWIHUHT KHH
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Uyyy=1y, R,=1,3460 .
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Oemak, ontu dasaan KYnpuK CXeMa TOK 8a Ky4/AaHUILJIAPHH HHC-
6atan cudaran Tyrpunab® Oepaau. lllynunriex, Maskyp cxema
tpaucdopmaropcus 6yaub, anua COAALHUP. ' :
TyrpuaaHran TOKHHHT INAKJMHH ¥3rapMac TOK HIAK/JIHTA SKHH-
JIALITHPUUI Ba, SHI aBBaJO, MY bCALUSNAHMIIHA KamalTHPUUI EKH
GyTyHaaii HYKOTHI MAKCaAMAa TYFPHAATHYHMHI YHKHUINIA HCTeh-
MOAYHAAH OJJIUH TEKUCAOBYY (uabTpaap YpHaruaanu. TYrpunau-
FaH Ky4JaHuIlIary nyapcanusnap srpu uusuru QPypbe KaTopura
éinaranupa acocuit Ba Gdp Hedra IOKOpM rapMmouuxaJsaprad H60-
paT Oyaranu Y4YyH OKOPH TapMOHMKANAPHH yIinab KoJum &€KH
CycafiTHpUIl MaKCajivia CXeMmara yJAaHuran MHAYKTUBIMK Ba CHFUM-
aAapjan goisanranunaan. Bywnait cxemanap ¢guaemparap Lehunna-
au. Onauii GuAbTPAAPHUHT KEHr TapkaJras cxemasapu [-cumon,
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T CHMOH Ba H cumonaup (15. 36- paCM a—s) y.nap KeTMa- Ke'r:
YABHTaH HHIAYKTUBJHK Ba napaJjen ynaHraH CHFAM snemenmap- .

JAan HOooparaup. Muaykrusnuk L, (15.36- pacM, @) TOKHUHr -§ara-

- pyBYaH TaIIKHJ Ty BUYHJIAPH lrapMOHmca.nap) ra ¥ymwumMua Kaps

HMAMK - K§pcarafu, jsrapMac TOkka sca KapuIWJuK KypcatMainu.

Curum C, 3Ca, aKCHHua, Y3rapyBuaH TAlIKWA STYBUHIApra Kap-

INUJIHTH  KHYHK. I_Uymmr YUyH rapMOHHKAJap HCTeLMONYH Ry
IaH 3Mac, CUFUM OpKaau - YTaju. Koa,u,eﬂca'rop 3ca ysrapmac

 TOKHH - yTKasmaﬁm{. .
. 15.37- pacm, @ Ba 0 na WHLYKTHB BA' CHFHM: qmnmpnap epua-
‘MHMI3 TEKHCAAHTaH TOK Ba KYUIAHHII rpadukaapu KypcaTuaras. '

Ri.—L, 3aHXKHPAArH YTHII Kapa€HH XUCOOUFA TOK- Laye HHHT SIDHM

'rymmnn TYPpuanrad KyuAanuin . Uy, BHHT pUM TYJAKMHUAAH (a-
32 XKHXaTA2H OpKaja KOJalu. Iy ca6a6an 6y TOKHHHT OKHG.
ytam BakTd ¢asa KUXATRAH a>T Oypuakka op'razm Ba ® AaH 2% -
- Tava Gy/irad maysa KuCMaH TyJIaTmIa)m. )

Tlapaasien yJauran CHFEMHHMBT TYFpUAAHTaH Kytmanumra TaB-
.cupu 15.37-pacMm, 6 na xkypcatuaran 0 pam =/2 rava 6yaras da-

. 3aza TyFpuiaHran kyusiasum O pam U, raua opTaid Ba KOHIEH- -

caropun U= U, raua sapapjaiiu. 1\7/2 JlaH = raya Gyaral Ke-

CHHHTH Q)asana qu.narmm U, nan Oraua kamasau. By BagT uuuna -
_KOHJIEHCATOp HCTEBMOJIUH R OpKaau SapﬂﬂCHSJIaHPlﬁ yArypMai au

Ba = 134 2n rava 6yaran- ¢asa N4ROMHAA 3apAIJAHHUI LABOM

-9Ta M. By BAKT WIKAA KOHNEHcaTop kyunamuur U, rada sapanm-

cu3izanand. By KYyUYASHEIHHHT KMAMATH KOHAEHCATOPHHHC ~BaKT'

noumuicn 1=R,C ra 60{-‘.'11&‘{11“}2) JUynuar xucobura KyuJaHuil
Urye = U OUAETPCHS . 'ryrpmxanraﬂ Kytu:aﬂnm ypTaqa xnﬁmarmaa

L op’mﬁ KeTanH.’
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[Uynnan, KHAHG, TEKHCJAOBYH
duastpaapaay  GOANAAIHHII YU~
KHIIAAary TOKHUHT (KYUYJaHHUIHUAT)
nyAbCalluACUAY KaMadTupHIIK .61~

-nay Gupra, TyFpuaam  kosbdunu-
eHTWHU XaM OWp KaHua OpTTHpa-
Iy (afinuKca, spUM  1aBpJad  CXe-
Maaap yuyH).

Arap TVFPHJATHYHUHT YUKMILN- - .
A4rd KYYJAHUUITHHHT MYBTAnu/AH- 15 38- pacu.
rH Tajnad KuJauHCa, Y XO0ANna TYFpu- :

.Aaruwy GuaaH HCTeHLMOJNYHHUHT Opa-

. CHMra kvysatuu Ccmabuag3amopu
'yaasanu. (rabuausaropaap napa-
METPHK Ba KOMHEHCAUHOH = XUJA-
aapra 6y unanu. [lapaMeTpuk cra-

_ 6usIM3aTopaapna CTaGUANTPOH TYD-
narn ac6obJjapran doiaananuaa-
. By ac6o6aappna TOKHMHT KHii-
MATH y3raprasu OuJaH KyuJaHuil
Varapmadiu. KoMmneHCauwoH cTa-
6usiv3atopaapia HCTeBMONYHra
Gepuaa€Trad KyuJaHHLUIHK aBTOMa~
THK POCTJIANI NPHHUHMAKAAN doin-
AaJaHUNanY.

—=<— TlapameTpux Kytmaxmm cTabu-
auzaropr Gaanact Kapmuauxk R,
Ba  CTa6HAMTPOHIAH TYy3UAT an
(15.38- paem). Man6a KyuJaHuLIU- -
HHHT €K¥ UCTEBMOJYH . KapIUW/n-
THHHET  ¥3rdpulin  TYFPUAAHTaH
kyuaauum U, HHBr Y3rapuinwra
ca6ab OYaumy’ MYMKHH.. Bupox

ucrebMoanaru kyuaanum (U,) ¥3- .

rapMafnn, uyeku 6y Kyuaammw 6 *
CTaOHJUTPOHHUHT TECKAPH KyuJja- . :

uwmdra GorsanraH. Crabmausa- © 15.39-pacm.

TOPHH XHCOGJall HCTebMOANATH
KYUYJNaHRIITa Kapab CTaGMINTPOH TYPURH Ba Gannact Kapliujuk
(Rs) HUHT KuHMATHHM TaHAaIlAaH néopam,up
Kyusnanuwny - crabuanamuunr cudar KypcaTkuuu CTabHAnail
KOSd)(bHuHeHman By  ko3(duunent yuKMIIAATH Ky4laHULIHAHT
HUCOM# y3rapumueEd Kypcaranu: KCT=—%]£=
. =20 = 50 6yaamu. - : ‘ »
Komnencanwon kyunanumr crabuausatopd (KKC) Huur umna-
UM HCTEBMONYHIATH KVUJAHHIIHWHT ¥Y3rapumHi POCTAOBYH -3JAe-~
. menT (PJ) ra ysarmanmura acocianrad, By anemenT KyuJaHuui-
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: , HHUHT ysrapuumra 'rycmm.nux Ku= "~
-, 1, Janu. 15.39- pacmpa. kKOMNEHCAnH~
— OH KYYJaHHII CTaOHUJIM3ATOPUHUHT -

napaajen Ba KeTMa-keT YJaHWII

. | , .| cxemanapu kypcatwirad. PDra

‘ <4 — —=—="1 ¥srapmac Tox kyuaitupruuu (K)
e 5 tu,, - I« | pa rasny kvuaanum ManGan (TKM)
- ' L OaH TawK#g TonraH - GOLKApHII
01/1; . =™ cxemacu TawnCHp 3taaH. TKM.

"6z &ppnammaa MCTeBMONYHAATH Kydy- -
JEHUI  TasHY KYYJanWLH OuJad -
. " TAKKOCJAHAETraH . KYy4JaaHHLJIap-
Ul U U © _HUHC afupMacHHd Kyd4aHTdapu6 P
' Fay /\ ra ysaraig. 15.39-pacm, 6  jaru
7\ © o -cxemada P3 HCTeBMOJAYH GHJAH
v ¢ .KeTMa-ker yJaanmrad. Dymna P3
G AN ~ Bard KyYJIanHIIHUHD y3rapumm uc-
N/ <)  TEBMOAYH KYUJAHHUINHHAT CTA0MII-
W "~/ . n@rued TapMEHAa6 Gepaxm. P ma
: ‘  WCTeBMOJYMAAN OHP XA TOK -yTa-
Uy, Ad. PO HMHr Kapumuanru Kyuah-
: [ﬂ_ Q Ajﬂ THPTHHHHHT ~ YHKHIL K}"-IJI&HPIU._II»{
¥ ¢ Tabcupuaa ysrapamu. -
S mk—~As~—AKQMIIEH(ZaILHOH KyuJaHum C1a-

Kosdpuuventy Hucbatan = IOKOpH,

¢/ UHKHUI KapUIMJIHIH 3Ca -mapaMer-
pnmapnuxnra Kapararma aHya Ku-

YHK.

1- macasaa. . 15.33- pacwm Kyp'-

" catuaraH  6up asamrd, HKKHTA
ApHM  AaBPJH TYFPHIArHY  YUYH -
TYFpUAAHTAH-KYUJAAHHIHUHT VPTA-

U oa

¥
15.40- pacem. '

HHUAH3aTOPAAPHHHHT crabuiam



ua guiiMatu U, =400 B, Tyrpusanran TOKHHEr ypTaua KHiiMaTH
sca /;, =0,1 A, Mau6a KyYJAHHIUHHUHT TABCHP STYBYH KHIMATH
U =127 B, uacroracu 50 Iy, TYFpUAAruyHUHT HIU TeMmIOepaTypa-
cn 1< 50°C 6yJsica, KyHunaruaap aHUKJAHCHH: Xap OHDP BeHTHJIAAH
yraérran TYFPUJAHraH TOKHHHT KuBMaTH [, TYFPUJBHIAH TOK-
HUHT MAKCHMAaJ KHAMATH [/ ,y; BEHTHALATY TECKAapH KYYJAHHIIHUHT
MaKCHMal KUAMATH U, s TPAHCPOPMATOD HKKHIAMUH UYJFAMR- .
HUH" Oup O6y/aruiard KYuIaHULHUHT TABCUP 5TyBYM KHAMaTH Uy;
TPaHCPOPMATOPHMHT HKKHIAMUYH HyJIFaMUIaH ¢Taérral  TOKHMHT
- TabCUp 3TYBUH KuiiMaTu /p; Tpanchopwalop GupaAaMuu uyAFaMu-
' HMHP KYBBAaTH Py; HKKHJaMuM Uy/JFAMHUHT KYBBATH F); Gnpaamun
uyJAFaM TOKH [y; UCTEDBMONUH KAPHIMAULH R,
Euurumn. 1, ==05 1;= 0,5 0,1 =0,05 A;

m=72-/d— '2—0,1=1,57 0,1 =0,157 A,

U, ree =3,14 U,y = 38,14 400 = 1256 B;
U, =1,11 Uy =1,11 400 = 444 B;
1,=0,785 /,=0,785 0,1 = 0,0785 A;
P, =148 P, =148 U,J, = 1,48-40 =59,2 ~ 60 Br;
Py =2U,l, =2 - 444.0,9785 =70 Br, P,=P,=T70 Br;

11—U1 127 0’55 A
/ R,,=%_§‘?=4ooo Owm
d ,

15.7. THPUCTOPJIU Y3FAPTHPTHUYJIAP

X03uprH 3aMOH 3JIeKTP 3HEPreTHKacHNa TUPHCTOPAH Y3rapTup-
ruqnapnau'xeur doinasauuiagi. "Yzap Y3rapTHpyBu4aH TOKHM
TyFpusiaill, y3rapMac TOKHH WHBEPTOPJAL, TOK '4aCTOTACHHH y3-
FapTHpHI YUyH HULIATHIALH. " JRacraab THPHCTOPJIM ¥3rapTupruu-
J1apAaH ysrapMac TOX JABWratesnapura ysrapmac kyumanuur Ge-
pumpaa Qoiinananunrad. Tupucropau ysraprupruu €paamuna Vs3-
rapMac TOK ABUrateasapura OepuaaérraH KydJasHuliHd ysrapTu-
pu6 IBHCATEJHHHE afilavuil Te3JuruHu GOLKapuml MyMKHH. bow-
Kapu/iaiuras TYFpUJATHU/AapAAH 1y Magcaana ¢oiinasaHuaanu.
By tyrpuaarnusapia THPHCTOp OGOWKADHAANMIAH BEHTHAL Ba3u-
Gacunn Gaxapanu. Bup dasanu HKKH1a APUM JaBpaAH OouKapu-
Jajurad TYFPUAarHuHHAL HIAAHHWAHK kypub uugamus (15.40-
paCM a). Maskyp TYFpUJardyvuHr CxemacH 60mxapmmaﬂnuraﬂ
TYFPUAArHUYHUKHAAH feapan dapk xuamadnu: dagaT BeHTHAb 3/e-
‘MeHTH CuaThHAa TUPUCTOpAaH ¢oinananuaran. TOK HAaBPHUHT Oy«
puHY¥ spMHAa V| BeHTWJAAH, UKKUHYH fpMHAA 3ca V, nau yra-
- nu. McTepMoaunaary TOK BA KYYAAHMIUHHHC AYHAaAWmM y3rap-
MacAnp. DOwKApHABAUraH BEHTHAJNAPDHHHL KYJAJNAHHIUM KY4/naHHIM
KMAMATHHH POCTAAIl WMKOBURH Oepanu.  BewTuab yura ouysuu
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mmym;c 6epnnraﬂunaﬂ Keﬁuﬂruﬂa ynaﬂanu By HMHyﬂbC BeH-

THAHUHC TAOHMA yJaHMUI BaKTHAA 3MAC, 6aaxu Kanaa#aup Kedu-
Kum Guaan Gepunanu. Berrannuur TaGMuii yAAHHII BAKTHAAH
- 6om1as: xucoénaﬂannraﬂ KeUHKHIE 6ypqam a  Gowkapuu Oyp-

- qaen pefiuand Ba BNEKTPUK CPaAyCAapaa y/aduanand.

TyFpusaruura aKTdB XapakTepra sra 6Y/raH HCTELMOAUH YaaH~
raﬂ 6yacud. t=0 . Baxma V, Ba V, sedtuanap €nug, HCT@BMOJ-
YHAAH TOK YTMARAH. £ =£, 6ynraﬁﬂa V, Beuruara oqutm HM=
‘nynsc Gepamus. Bynna BeHTHAb ' Ba HCTeBMO/YHAAH TOK YTand.

HcrebMOMquaary Ky4aanyil KECKHH OpTaly BA WY JIaX3aAa TPAHC= "

(OpMATOPHHHT HKKH/IAMUH UYJFAMUAATH Ly KYy4YJaHHIIra TEHIJ1d-
manu (15.40- pacm, 0). Kefiun ucrebMONYNHUHT KyWIaHuIIH TPAH-

chOPMATOPHHHT HKKMJAMYd YYJFAMHIArH KYUJAHUIIHHHE §3TapHIE.

KOHyHHra OGUHOaH ysrépazm t_—t, 6yarania #,, KydJaHHII HOJ-
‘ra Teur 6§46, y3 fynanrumuHK yarapmpann ‘Bentusas V, paru
_ TOK Kamaiub, HOJra TEeHrJalany Ba y Enunajau. I/ICTe'bMOJI‘{PIlIa-
TH TOK Ba KYY/AAHWII HOAra TEHIJAMAAW BA MKKHHYHM BenTwib V,
ra OKyBYH MMHIYJbC OepuaMaryHnda ysrapmafizu. V, ra ogysuu

MMIRYJABC GEpU/raHfa MCTeBMONYUAAH TOK YTAAM BAa YHIATH ~Kyd-

JIaBuIl TPAHC(HOPMATOPHUHT. Iy BAKTAArH MKKMJAAMYH dyJFaMuia-
TY KyW/IaHulll 4, ra TeHr Oyaanu. Hcrebmoauuparu xytmannm‘
Ma3Kyp 4YyJaFamIaru Kytmaﬂnmﬂuﬂr yarapumw Konynu Gyiuua y3-

rapaau. Benruan -V, man yraérran TOK HOJra TeHr -GYJTAHAA HC=- -

TeHMOJYUAATH TOK BA KYYJaHHIl XaM HOJITA Teur Gyaué Koaaiu.
‘HcrebMoOayunary  TOK Ba Ky4/laHULI TYFpHJIaHl‘aH Ba  Wy/JAbCalusie=
““navyBuMnup. TYFpHaaHrad KydJaHUAIIHUHT ypraqa xuﬁmam KyHdn-

namqa aHIrIKJIaHaILH’ ) - R

U, —--5V§U21 smwtdmt=l/— Un (1+cosa)

2V'2 U

= Uo == 0,9 Uy SKajHJmmHn xncoéra oJICaK,
= \ _

Yo ’é%g (1+ COS’a)' s

. ne6 &31I MyMKHH.

a=0.-6yJranuaa uCTebMOAUHIATH KYYJIaHUI 6om1§apnamaﬁ-
Hurad Tyrpuiarnuaaprukunard xkabu U, ra teup, «=180° 6yi-
raupa U
U HUHT TYDJH. KHAMAT/IAPHHE OJHII MYMKHH 5. 40- pacu, 8),
Ty{-‘DHJIaHI‘aH TOKHUHI ¥praua KHAMAaTH:

U U, T4 cosa

=R, TRy 2

Bentunsaru TYEpH KyuJaHMm & ra 60FJIHKAHp a=90° 6fn-
raHuAa TYFPU KYYJAaHMUl MaKCHMall Kufimatra sra. Bentuazarm

MAKCHMaJl TECKAPW KYYJAAHWIN TPAHCHOPMATOPHHHT HMKKHIAMUY
qynsduuﬂ,am AunuA Ky'maﬂumuﬂunr aMIuTy Aacura Teﬂmup

V2U3—2V20u-
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W cTebMOMUMAArH KYuJaHHU HCTEBMOAYMHMHT  XapaxTepura
.6ommqnnp ‘Arap uCTEBMOAYH aKTHB-HHAYKTHB XapakTepra sra
6yaca, V, Ba V, BeHTHAJApHUHI €DHK XO0JaTHIAA XaM HCTebMOJ-
yuAaH TOK yramu. VIHAYKTHB HCT€BHMOJYHHMHT MAarHuT MaﬁJmHu
9HEePrusiCH XucoOMra TOK Y3JYKCH3 6yaand.
HctenMoauunary qu.naﬂum Kyfivjaruya aHMKJAaHaku:

U, ’ j V2 Uz, Sin otdot = M‘—,

[—cos ('rc -+ a) —|—cos a] = 2‘“ 2Vely ————C0sa= U, cos a.

Tyrpuianran xyqnax—mmﬂnur xuﬁmam, HCTEbMOJYHHHUHT xa'
paKTepHJaH KaTBH HAa3ap; & ra GOFAMKAMp. VcTenMoOauu Ba BeH_
TUJARACH KYYJIAHHINJAADHKHE OTPH qnsmg.napn 15.41- pacmaa Keatu
_ puarau. Beutwabr V; HH yjampad oOJAMH yHra TpaHchopMarop-

HUHP MK KMJAaMuH uyaFamMugard U,, TYFpH KyuaaHuii GepuJalu.
a= o¢ Gyaraiuna V, ouMJaIM BA YHAArH Ky4JaHHILHUHT Dacaoo-
BH HOATa TeHF 6yJaanu. of,=180° O6Y¥aramupa V, énuasan Ba
TpadcGOpMaTOPHUHT HKKHJAaMuH dyJFaMuAard Ky4JaHWl OCTHIa
6yaanu. V, naru xyunanuwm KufiMatd V, Jard Ky4JaHdul . xabu
6ynanu, ¢dakaT (asa KuxaTAaH APDUM AABPra CHKMHAM. .

Y4 dasann TOKHH TYFpPHIALl YUYH 4yAFAMHUHT YPTACHAAH CHM
YHKAapWJraH cXeMa -Ba Kynpux cxemasiapia dofirananusany. Kyn-
PHK CXeM3aH 60ml{apmannraﬁ”Tyypmaruqﬂuur HINJIAIHHE K§pHO
yuKamus (15.41- pacm). Cxemana yu asanu Tpchcpopmarop Ba
O/THTA BeHTHARAH pofifananuirad. Bynaa xaMua BaKT XKY(QT BeH-
TuANap wllJalnu, macanad, Vyma V,, V,Ba V,, Vg Ba V; Ba
x0kaszo. CXeMdHUHI HOPMAaJ MIJIAIIH Y4yH TeTHMLJH BeHTHJAJIap-
ra ouyB4yy GOWIKApHIU UMIyJbClAapUEN GapaBapura GepHLI JO3HM.
Bomkgarum 6ypuarn a < 60° 6yaranuna TYFPUAAHTAH KYy4JaHHUII
y3ayxcusaup, & > 60° 6yaranna aca yaaykauaup. KyunaHuimuuur
- KufiMaTn @ <60° 6yaranuna U, = U cos« (U, — yu dasasu 6ou-
KapuJMafiiuran TprHJIa(‘H'-IHPIHl‘ YHKHWBLArH Kyuaanum), & > 60°
6y/aranna sca

U, ’# U, [1 + cos( 4 a)}

Wyuna#t xuanb, 60mKapHLI 6yp'-lar_H a HH Y3rapTHpHLI OpKa-

. JIi TYFPHJArnUHMHI URKRIUMAATH KyUYJAHWIIHUWT KHHMaTHHM V3=
rapTupuml MyMkuH. DBomkapuiaguran Tyfpraaruuaap - yarapmac
TOK 9JIEKTD IOPUTMaJapPHHM GOMIKADUIIAA MIINATHAALH. F— A cuc-
- TeMaxapJard reHeparop ypuura 6om1§apnnannraﬂ TYFpuiaruu yp-.
HATHO, YHUHT YHKHL KyYJIHUIIMHH OOLIKApHIl OPKaJH 3JeKTp
IODUTMAHUHT TE3JHUTUHH - 60m1{apum MYMKHH: Katra xyBBatau Tu-
PHCTODJIaDHH CHMOGAH TYFpPUJArHu/jap YPHUAA HIGAATHII MYMKHH.
IOkopuad KaAx STHAraHMAEK, TUPUCTOPAM TYFPUJATHUYHUHT
YUKnHMAATE KYYIAHHU THPUCTOPHRHT Oowmkapum 6ypuarura 6OF-.
AuKaup. THPACTOPHU OuMIl YUYyH CHIHAJ OOLWIKAPHII CHCTEMACH-
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~60°%a < 120° Wy

L
15 41- pacu.

50°<ct<90° Wi
8 ¢ 9 't..

nan Gepunanu. Bowkapwur cHcTe-

'MAcHHHHF  Basudacu xyﬁnnam-

napaan ubopar: -
~— HMIYJIbCHUHT BeHTH/IHH

-.OUMWIra eTapiu Gy/aran TOK Ba Ky4-
. AaHum - aun:rmyﬂacxau TaBMUH=

Jam;’
- 6oun{apnm _ HMnyJu:CJxapn-"

HUHT THKJHFaHU TabMHUHJALL;
— OowKapuul ~ UMIyJsClAapu-

__HUHT q)asa.nap 6y¥nua CAMMETDUK
6y Iumuad TaBMAHAAI; 7 e

— POCT/allH¥ KEHr JOHpaja.
amMa/jra owupum. . .

Bowxapysuu. PIMIIYJIBC “THPHC~
TOPHHHT - OYuAHIN Oy pYarHHUrCHHA
poctadfigy- THPHCTODHHHT EnuJu-
¥ 3ca aHOL TOKH HOJra TEHT

Byaranuna ys-ysupan pYi Gepanu. Uly cababam, GomiKkapuml BM-

NyAbLCAADH KHCKA, JEeKHWH aHOA TOKM HULIA0 KeTHIl TOKHra TeHr
Oy/IuIIMHH TABMHUHIA0 OCPAaAUraH BAKI HYMAA TABCHP STHIIH KepaK. .-

a2 =
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aj

Kanpaft snemenrsaphas Tysui-
rauaurura Kapaé OOMIKADHII CuC- g, )

TEMaCH 3JEKTPOMAarHAT Ba SAPHM » .

yTasruuau cucreMasnapra GysauHa- /\

XM, DJeKTPOMArHUT cucTeManap- r_.27 S

ra HUMOyJbCJaapia XOCHJ KHJAYBUH \/

Ba Qa3a CHIMUTYBUM Ty3HAMa€ap 7 k AV A

cudpatuna GeppoOMaTHAT 3JEMeHT- Yy / /
n_n

{dp

JAap umaathaanu. pum yrTrasruy-

- JIH CHCTEMaJap TPAH3HCTOPAU EKH
KMYUK KyBBATJH cxema.napnaﬂ uo- *
pataup.

Bowkapypuu nmnym:c.nap 6up cm, ¥
€k 6up Hewya KaHaJana HMInaAab YJasf
yHKapuadmura Kapab O60uIKapuil : -
cucreManapu Oup Ba Kyn KaHaaau Z’”zf v
XuJsiapra 6yJauHaAu, ﬂ ﬂ

Bomwgapum cucremasapu 6o0Im- ) @
KadpyBuUd  KMOYJbCHHUHT  (pasacH '

Kaujah ysrapummra Kapaé ropu- - 15.42- pacu.
B0HTaJ, BEPTHKAaJ Ba pAKaAMJH

cucremagapra OVyamnanu. [opusouran 6nmxapum cucremMacuaa
60wWKAPYBYH MMIYAbC CHRYCOMJAJ KYWJAHHIN HOJra TeHr Gyarau

g

W

W

0] ¢

BAKTAA XOCHJ KHJAMHAIH. VMOYIbCHHHI (pa3acu CHHYCOMAAN KYU-

AaHuIUHHEr dasacuHu Y3rapTUpumi AYau OWaaH Y3rapTUPHJALH,
Beptukan Gowmkapuil cucTeMachjaa OOWIKADYBUH HMIYJLC ¥3ra-
pyBuaH Ba Yyarapmac KYYJaHHIUJIADHH TAKKOCJAIU HATHXKACHA4H
Kenu6 4ukHG XOocua KuauHand. VIMnyabC Maskyp KYUJaHHUINAD .
. ¥3apo TeHrJaamrasuAa Xxocua Oynanaum. 15.42-pacMm, a - na 6up.da-
3aJ40 KYnpuk TYFpHJAATHYHHM OOIIKAPAAHIraH BepTHKAJ Oup KaHau-
JH CHCTEMaHHHI CTPYKTypa cxXeMmacH kypcatuarad. Tupucropaap-
Aary Kyu/laHuw TYFPH yaaHranza C CHHXPOHHU3ATODHHHL KHPH-
wura Uy, Kyunanuil Gepunaiu. CHrHal CHHXPOHM3ATOPAAH ¥3-
- rapysyan Toxk renepatopu AKI' (appacumon kyuaanumjap rese-
paropy) ra ysatuaaau. AKI" appacuMOH KyuaaHuw uisgab uuga-
pub, yun tagkocaaum kypuamacura (TK) ysatamu. TK nma 6y
Ky4JaHHIl ¥3rapMac Kyu/IaHum Gu/iaH TaKKOCAaHAAH. Appacumot -
Ba ¥3rapMac KyuJaHHIIap y3apo Tedraamranyga TK umoyasc
nmiab YMKapaiu Ba YHH MMOyAbcaapuu TtagcumJaosuu (MT) ra
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. _ysaranu. UT uMnyascHu mMnoyisc xocma xXuaypun HMXK, @kn
- - UXK, ra ysaranu. ¥Yaapaa MMNYJBC IAK/NAHHG, YHKHIN kacxan-

aapu YK, Ba YK, opxamu TupHcTOpAapra ysaTHJAALH,
Pakamam GOmKapuwl CHCTEMAnapH, 6omxapy3qn UMInyabcaap:

(baaacmm paxawm KOI makJuAa Mujaa6 uumkapanu. By xon sen=. -

- TAAJIY §3rapTHPTHYHUHT paKamJju GOIKapHIl. CHCTEMAacHAaru - X0-
THpa KypuaMmacura €3u6 osuHagu. CYHrpa y uMnyJancjaap q)aaa- '

cura afnanTHpuAanu. Paxamau Goumikapum CucTéMmach, acoca, y¥s-

FapTHPruy .aBTOMAaTHK POCTJAII CHCTEMaCHHUHT 6np xucmu 6y.nra-.

HHAA HWJATHAALH. ‘ » -
© 15.8. HHBEPTOPJIAP o :

, Kynnﬂqa, ysrapmac 'romm ysrapquaH TOKKa amaﬂmpmu Ta- .
_Aa6 aTHAaAM. YsrapMmac TOKHHM ysrapypuaH- TOKKA aﬁnaﬂ'mpué 6e-‘
., PYBYUW KypuJIMa uHsepmop A€ artanalH.
'~ HaBepropsap y3rapMac TOK 3aHXHPHAArU sneprnﬂnu ysrapys-
" ¥aH TOK 3aHXKHPUTa" Y3ATHUIL MYMKHH. ByHna WHBEPTOPHHHT HIHK
MaHGaHHHT §arapyBuan Kyuaanuiiu Gunad Gearumnananu. Mueep: -~
" TOp 3ca. mMaHGara GOFJ/AHTaH Refuaafu. Ardp MHBEPTOP HCTE€BMOJI=
YHHU MaHOGa OHAaH OOFJAHMATAH XOJAA SHEPrus 61411aH Ta'bMHH-"

.naca, Y aBTOHOM HHBEPTOD. nefivaanu. -

Husepropaam Xapaénn TYFpHaAll Xapaéuura 1ecxapunnp Uiy -~

sonc HHBEPTOP/IAUl KAPAEHHHH OOWKADUJAAUTEH APHM JaBPJH

FapMac TOK. reHepaTopH TpanchopmaTop TP HuHr HKKHAAMUE 4YA+
FaMy Ouaali BEHTHAB V OpKann Gornawran. TP HUHr MKkunaMuw

uyJFaMUNAry Ky4/a HHHl . CHHYCOMJa/% KOHYH 6yﬁuqa ysrapanu V.
“daxar |4,] > | E,'| 6yarangaruna wmaaiau. bBysna Tox: Tpasc-.. ‘
d)opmaTOpmer MKKHAAM4H YYJFAMHAAH FEHEPATOP (') ra—-exu6

yranu. By sca TyFpusawl pexuMura-MOe KeNanu (15.43- pacm, a).

Arap reneparop SOK HUHT KYyTGJapHHU 32O aiMaWITHPCAK Ba .
THPHCTOPHUHT GomKkapuit Gypyarunuu a > 180° Kuacak, TOK reses
-paropian TpanChopmaropra Oku6 yramu.  Masdkyp Tok -(asa ku-
- XaTnas TPaHC(HOPMATOPHHHT VKKHJAMUH. 9y IFaMUAATH ~ KYYAQHHID -

Gusan moc Tym aau. Cxema mmep'rop pexmnm,ua Hmnaﬁﬂw( 15 43-

. pacm, 0). Bynna Ey>Us. ..

 TYFpUJIAruy MHCOAMIA KYPHO uukuly MyMKuH - (15.43- pacm). - V3. .

B,emax ysraanpruq TYFpuAam pexmmnﬂaﬂ HHBGpTOleaI.LI pe- .

CxuMura YTulu yayH, OWPHHYHU-

HaAuILMHY Y3rapTHpul Ba E, =>.U,
OyMIIMHK TabMUHJALI, WKKWHYH-
JaH, THPHCTODHH . GOWKapys 6yp-,

oIl Kepax. . .
Mau6a Guaan' 6omaﬂraﬂ MH-

. naH, reneparop IJIOK muunr #y- -

BEePTOPHURI MILVIAINUEM OGup hasa--
. el AN _KHBEPTOD MHCOJAHAA = KYpuob
- 10:43: pacsi, .. - ' uMKamH3 (15, 44-pacm) Tpaacd)op .

wark « uun 180° jmam KaTTa KAaMG
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15.43- pacu_

MATOPDHHHI MKKHJAMUH 4YyJFaMHra nkxura seatuas (V; Ba 'V,),
resepartop (') ysranran. Bentunab V ouuk 6yaub, #y; Kyu/aaHHUI
maudufi KufiMarra sra 6yaca, tok Tpaachopmaropuunr 1—2 yau-
Jsapura Myc6ar moTeHpuasara sra 6yarad yuunan KHpuO KeJaiH.
Byuna sseprus resepatop I' naw y3rapysuad Tok MmaunGaura- ysa-
© Tuaaxu. MeBepTOp yuUyH UHKHMIN Ky4JaHHIH 6Yamum U, sentur V,
&MUAMaryHHYA U, HUHT Y3rapuin KORyHM Oy fiuua yarapanu. Keiun-
I'H ApUM LaBp HYUIA TPaHCHOPMATOPHHHr 2 — 3 yaaapuia MaHpHR
HIIOPadu Uy KyuJanum G¥nanu. Mumynanc épramuna BeHTuab Va
HH oumaafgd. TOK BeHTHJIbL V, maH ytub, Tpauchopmatop 2-—3

qyJFAMHHUHT OXHPHAAH 60m yuura oku6 yrasu. Bymna sHeprus '
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’ An.

AHa reneparop I’ Aan Maﬂﬁara ysamnam«x Beum.m; V. ra ukxu-
MaMuH dyJiFAMHUET TYAHMK KYYJaHAIIR OepuJra 6meé MasKyp

. Kydaamuw V, yuyH Teckapulup. Byunna sestuas V), énmnann.

ysrapmpmq MHBEPTOP PEXHUMHAA uumaramma OUMJIHIIHKA HJI-
rapujardm Oypuar¥ AeraH TymlyHYa kuputuaapu. By~ oypuak 8
6usan Gearuaanagu (P = ® —a). Xap OUp BEHTWIHHHI OYHJIMUP

" Oypuaru u,, Ba 4,, KyuJaHUHLIAD HOJAra TEHr OYJran Jaxsanaw
. ‘6om1a6 § Oypuarura wanra Cu/okurad. Bynpa 6up BenTuas  6ep-
KMAFAHMAA HKKHHYUCHHHHT Gup 3yMIa  OYWJHINM TabMHUHJNAHALH. .
‘Wynnnur xucobura TpaHcHopmaTop uyIFaMaapuIard TOK y8JAyKCH3- -
-Rup. TupHcTOpAapHUHT HOpMA/A HIJAIA VYYH ()“>~(+t}v,lx wapt

6axapuaumy Kepax. By epma 7 — THPUCTOPHHHF KOMMYTaug -
Oypuary, £, — TUPHCTOP €muANM xoccaJIaanuHr KafTa THKAaHHUI
BaKTH,

I/IHBepTop xylmannmnmmn yp'ralxa KuiMath Kyﬁnﬂamqa anuk-
JAdBanM:

y‘l

v, ;__"1,_,.;' VQ’U, sin ot dot = — Uy, cosf,

6y epna U,,o =0 9U2 B=0 6ynraﬂﬂaru qu.nalmmuuﬂr ypTaqa

K xnﬁmam o . ,

B HH @ opKaJu mpona.nacax-'
U,==U, cos(«c—a)——U cosa=U_.

Ha

- Kyunauumsunr yp’raqa KuAMaTH 'ryrpunarutmnxn Kabu aHuK-
JAdHADM: '

. l:]ﬂ“ = UHO cosa.

a>%» Gyaranna YsrapTHpruu WMHBEPTOP PEKHMHIA HILJAf~ -
. ‘ , R —
@ < o 65’mraﬂné’§73i‘“ébijnbruq TyFpUNall pexuMuaa HAak-

a =——‘— 6y.:1raﬂ11a ysrapmprnq cpaxar peaKTHB ]{yBBaT um.na(),

qmgapaxm (Uy, =0 6ynanm). T
Huxura- 6npﬁm.n THpPICTOleH ysrapmprmnapﬂnur oqwmm

"’éypqamapnun poCTaaul OpKaJH yAapAaH GupHHH TYFPHIATHY, HK-

KAHUHCHHA 3Ca MHBEPTOp CudaTMma HmJaarca Gynanm. Y3rapmac

- ToK DY Jl (31exTp -y3aThil JHHUAJADK) Aa TYFpUJaruu cupatuna
| HIJIOBYM THPHCTOPJM Y3rapTHPruu/ap ypHaTuianM, Yaap yu ¢a-
. 3ai¥ ¥3rapysuaH TOKHU TyJAbCAUUAJIAHYBYH F3rapmac TOKKa ai-

AanTHPHG Gepanu, DYJI opxasu yarapmac Tok ysaruaanu. Jiunus-
HHHC OXMPHIA MWHBEPTOD PEXHMHAA WILJIOBYH - THPHCTOPJH  y3rap-
THPrHY YPHATHAALH. Y. nyascanussaHyBud ¥3rapMac - TOKHH y4%

"(pddd./m yarapysuan ToKKa amlaumpa,uu Dyuaa Tyrpnnamq XaM,
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12.45- pacm.

HHBEPTOP XaM Oup XU/ TUPHCTOpJApra sra G6y.aub, ceknuaAnapray
fduruaand. . ,

Tupucropau {3rapTHpriujiap ysrapMaC TOK KBUTATEJaDPHHHHF
TE3AUrMHR OOWKapHmt Ba aflaHum HYHaJWIUMHKH Y3TapTHPHIIAS
KeHr KYJAJIaHalH. '

MycTaKua HinJOBYM WHBEPTOPJap aBTOHOM HhBepTopJap Aeiin-
Jaay. ABTOHOM HHBEPTOPJAD TOK HHBEPTODJAPH Ba KYYIdHHIL
HHBepTOpJaapura 6yauHanu. Toxk uHBEpTOpJapH Y3rapmMac TOK MaH-
6aura KarTa HHAYKTHBJIHKKA Sra OyJAraH Apocce/]b OPKaJH yJ/aHa-
au. Tox MHBEPTOPHHHHI KHPHII 3aHXHDHAATH TOKHHHT KHAMATH
yarapmacnup. 15.45- pacMaa xypcaTHaAran TOK HHBEPTODHEUHT BII-
Jallyd GuAaH TAHUILUG YUKAMU3.

Kvpuingaru mpocceab HHAYKTHBJMrH L, — oo. Kupum Tokn
yarapmac (iy =/;). Bakt f=¢, 6yaranza V, Ba V, Beutunaap
ounk 6yJaca, Tox Oy BEHTHI/NAp OpPKaau Z, UCTEeBMOJUYHAAH VTa-
au. VcrebMmonuyura konZencarop C- mapamrea yJaaurad. bBynpa
VHUHT YHT Komsamacy Mmycbar, yan KonJamacH Masduii noresnu-
anra ara 6ynanm, Bagr £ =1£, 6Yaraina V, Ba V, Bedwtuagaapre
6omKapull uMnyAbcy Gepustanu. Bestuanap V, Ba V, énuaum-
ra yarypMmarasia KOHICHCATOp BEHTHJJAp OPKa/JIH KHCKa TyTall-
raH 6yaub6 Kosub, 3apsaRcu3sNananu. KounaencaropHuHr 3sapsaasa-
HHII TOKMHUHT Ayuaaumu V, Ba V, BeHTH/sNapaard TOKHUHT Y-
HaJumu OugaH MoC Tymanu, V; Ba V, penTuanappan YTyBYR
TOKKa 3ca TecKapuaup. Bewrusanap V, Ba V, énmnunazu. DBynna
V, Ba V, Beurunaapnan yryBun ToKk (= /; G6Ynamu. Koumenca-
TOp KaiiTa 3apALJaHafd. JHAM YHHHT VHT KonJjamacH MaHduf
NMOTEeHUHaAra, Yal KomJamacu 3Ca mycGat noreHuuasra sra 6yaa-
au (15.45- pacm. 6). Konzencarop Kyusawumu y3rapysuan 6ya-
FaHH YYYH HCTDBMOJYMAArH Ky4/JaHHW XaM §3TapyBYaH Ba YHUHF

21-2920 4
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IR e .‘;' appexTun ‘Kutmtatn U ==
gy H k . B H H
Lob S =——4__ Gyxanu. By ep-
N N T
0 z : A— ‘na ¢ — YHBEPTOPAAHT AN
: y ‘ Ky4JaHHII Ba MHHBEPTOP-
Uy U, ' JIAHTaH TOKHHHT acOCHH
<y nE ©  rapMOHHKaJaapu OpacHAaru
. th . 6ypuak. Kupum xyusnauu-
0 ' 3 mu  ysrapmac OyJarasia
yuxum Kyunanuumu U 6yp-
yaKk ¢ HUHr KuHAMaTHra

l i
: | Co : . OGoraugpup. Hugum Kyd-
a, o ) X7 JAHUIIMHUHT LIAKAH HCTEB-
L/ ] / MoAud xapakrepura sa C

9 \/ ; ! CHFMMHHRI KufiMaTura GoF-
. ‘ , . JIMKAHP.

5 N Kyuaanuum uesepTopaa-
: °7 puAA KUDHUI KYYJaHHIIH-
15.46- pacw. HUHT Y3rapMac OyJUIIHHU

* TA¥BMHHJAAII YYYH  yJap
MauGara xounencatop C opkaau yaaHanu. 15.46- pacMaa aBTOHOM
KyYJaHHIl HHBEDTODMHHMHT cXemacu kypcaruaran. V, Ba V, Ben-
THAAap oudk 6yarapana Tox V), BeHTHAB, Z, HCTebMOAYH Ba V)
BEHTWINAP OpKaau yranu. By BaKkraa V, Ba V, BenTuanap énug
Oyaanu. McrebMoaungary Tox V; BeHTHAra yJAHTAH YUIMKAAH
V, BEHTHIra yJaHTaH YYJAMKKA OKHO yTagu. Arap HCTEbMONYH
AKTHB XapaKTepra ara O§.ca, TOK KYYJAHALIHHHI [MAKJIHHH TakK-
popaafind. Arap HCTeBMOJYH aKTUB-HHAYKTHB Xapakiepra ara 6y.-
«<a, V, Ba V, Bentuamap éEnuaub, V, Ba V, BeHTHANAP OHHJ-

rfauuna TOK V3 HYHANMIIHHU cal(naﬁ KOJIMINra Xapakatr Kujad-

au.Bynna y Kucman V, Ba V, BenTHaaap, KucMan V, Ba V, BéH-
TUANAD ODKAMM TyTAllaAW Ba HOAra TeHryamanu. ManGaman xe-
sa€rran TOk oumaras V, Ba V,; BeHTHANap OpKaJdu HCTEBLMOIYH-
Aad yrajgh. Masxyp TOKHHHr HYHAAWIIK OJIHHTH TOKHHKAra HHC-
Haran xapama-gapuuauap. Cyurpa V, Ba V, pentuanap énnaud,
Ve Ba V, BeHTMANAp oumaanu Ba kapaéH TakpopJaxaiu. Bom-
xapuamapauran Vi, Vg, V, Ba V, Beutuwanap 06Owkapuianuras
BEHTUIADHK WIYHTJAI YYyH HILaTHAagH. McTebMONYMAATH TOK
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Ba Ky4YAaHUIASDHUHT Y3rapuin rpaduru 15.46- pacmpa kypcarun-
rag.

159. YACTOTA Y3TAPTUPTUUJIAP

YacroTa Y3rapTupruuiap MabpayM 4acTotand ¥3rapysBuaH TOK-
HHHT YaCTOTACHHM Y3rapThpHLI Y4YYH XH3MAT KHA2AU. THPHCTOD~
Jd 4acToTa Y3rapTHpPryuu/ap WKKU Typra: opajugaa yarapMac TOK
3anxnpu 6}arad pa Gepocuta GOFJAHraH ysraprupruusnapra 6y-
JIUHAAH.

Opanukaa ysrapMac TOK 3aHXMPHU OY/Arad y3rapTUprudjap HK-
KuTa y3rapTupruuaan ubopar. 15.47-pacmMaa Maskyp yactora ¥3-
rapTrHYHUHC CTPYKTYpa cXemaCu Kypcatuarad. Uacroracu f,
6yaran ysrapysuad Kyuaasum (U,) T¥Fpuaaruu éppamuna ysrap-
macra apaantupuaany Ba Pusptp © €paamuna TekucsanuG, aBTO-
HoM uHpeptop (AM), ra Gepunaan. Maskyp ysrapmac Kyu/JasHIL:
UHBEPTOp €pAaMulaa vyacTotack f, 6yaran kyunanui (U,) ra afi-
aantapuaand. U, HHHF KUAMATH TYFpUaarud épAamuia, 4a4cToTa-
cu 3ca AM épnamuna 6owkapusany. THBC (T{rpuiardusuur pu-
JAauAd Gomkapaul cdcremacy) Ba MHMBC (uuBepropuuur uw.jaa-
IWHHY 6OMIKZHuIl CHCTeMacH) 4acTOTaHU KEHT opanunkia Oouka-
puil UMKOHHEHM Oepaim. ,

Yactora ¥3rapTHpruy/ap anJaHuil YacTOTACH KaliTd OpaJuKLE
y3rapaguraH 3jeKTp ABUTATEJJaDHM TABMMHJAAWAA HUIIATHAALH.
By ysrapTupruulapHisr 1y3WIdilid anya COAaa. YJapHUBI aco-
cuil KAMUMJANCH UKKHATA Y3rapTupuill 6yeunnAHEHr Masxydanru, PUK
HHUHT HUCOATAaH KHUYHKAMCH XamMAa OOWKapHil CHCTEMACHHUHT
KaTTaauru xucobaanan.

X03upru BakTAaa G2BoCMTa GOFNAHTAH Y3rapTUpruyJyiap uumjaaé
UMKApUAMOKAA. DeBOocHTa OOFJIAHTAH THPUCTOPAM Y3rapTruuaap:
yerapasosud L, Ba L, peakTop./iap OpKaid napasJesa yJAaHraH HK-
KM TYPyX THUpUCTOpJappad uooparaup. Xap Gup THPUCTOpJaap ry-
PyXu rox TYFpu/iaruu, rox HHBEPTOP PEXHUMHAA HUAAAAM. Mab-
JAYM BaKT WYMAA OHPHHUH TYDPYX BeHTWIIapHu ouum Oypuarw

a, <'—;— 6yaca, Oy BeHTUAJAD TYFPUJArud peXHUMHUAA HHIJAKAH..

- UKKHUHYM TypyX BEHTWJAADHHHT OUMJAMIl OypuHarn o,=—==-— a, =
= B,. Yap MHBepTOp PexHMHAA MINAAHAM, KeHuH yJaap aiMaia-
au, Masaym uyactoTa GunaH BEHTU/JIADHH OYHIl OYypuaruHu -pas-
pHuil paBKiIAa Y3rapTHPUO, TYFPHJASLI Ba HHBEPTODJAM DEXuMAd—
pu -60mKapu/ca, ¥3raprupruu-
HUHT WKHBIMAAH Y3rapyBuaH
KYUJaHum eanil MyMKHH. Dy
KYuJlauMi1  acoCuil rapMoHuka-
@MHUHI 4aCTOTACH Ba AMMAUTY~
xacy OoWKapull CUTHAJUIUHE
4aCcTOTa BAa AMNAWTYJAacuHra QuF«

JAUKOHP: - ‘ 15.47- pacm.
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n i
o

r___.L_..,_.__.__,

U,= U, n;ax sin — sin o,£,
m,

‘.’“s ~ 6y epia: rn, - ManbanuHr dpa- »
/VVYVYYY\ ~ sanap couH; Uy g.; — TABMHUH-
JIOBYH KYUJIAHHMII 3MIJIHTYLACH;
®, — YHKHII KY YAaHHIIH acOCHii

AL
}""“"“"’."8% . TAPMOHUKACHHUHAT YACTOTACH.
: ~ 15.48- pacmaa uacToTa-§y3rap-

w»f/, s _THPru4HUHr Cxemacy VHAAru

g /\/\ KY4NaHWUIHHHT  §3rapum rpas

_0 = : oz Guxnapn kypcatuaran. Peax-
l\/\% Topaap L, Ba L, MyB03aHaTJIOB-

YUY KYYJAHHOI TaBCHPHAA XO0-

;U,FL/__,\ - cun OynamMraH MyBO3aHaTAOB-
o : .- T uM TOKHH uerapajiam y4yH Hi-
Y }/ o) \z,,"/t © naruaafu. MyBosaHaT/ioBUM €KH
- : . TEHTAAMTHPYBYH KyYJanHm

: 6omKapum O6ypuakjaapu («, Ba:

15.48- pacm. “ @,) HMHT JaBpHufi PaBHILAA ¥sra-

puiIM XHCOOHTa 103ara Kejaaju,

‘-Iacrom ysrapmpmqnapuunr ‘adpzaniury xyﬁmxarnnapnan u6o~

aT~
P .-bomgapum CHCTe MaCHHUHT Hucﬁaraﬂ HXYaMAUTH.
2 UukHI Zary Ky4JaHull. aMIuTyA8 Ba YaCTOTACHHHHI TEKHC
. .OOWKAPHIHILIH, ’
3. Tupucroprunr ouunuum Oyp4arunu GolIKapHul OpKatH YH-
KHIiga CRHYCOMJaN KYHUJAHHII XOCHA KHJMII MYMKHH. g
-Yacrora ¥3rapTHPTHYNAPHUHT KaMUHJIMCH cudaTtaia peaxms
. KYBBaT KJnpOK HCTEHLMOJ KMAWHUINMHN, HUI YACTOTANIAPHHUHT I0Ke-
PH KHAMAaTH uerapataHraHJHCHHY, 4acToTa Q)argar xauaﬁmpmu- ,
LBHE KypcaTulll MyMKHH. , . )
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15.10. KYYARTHPTH4JIAP

AstoMaTuk 60WKapull CHCTEMAJApH, PaLHOTEXHUKA, paANO-
JOKauus Ba GOIIKA CHCTEMAanapaa KHYMK KYBBATAH CHIHAJJIAPHU
Kyuadtupuil yu9yH Kkyuadtapruunaapiaan ¢oiigasanunany. - Knauk
KYBBATJAH ¥3rapyBuaH CHUFHAJAHHHT [ZpaMeTpPJapHHu O6y3Macnad
AOUMMA KYUJaHHII MAHOAUHMHC KYBBaTH XHcoOHMra KydalTupHO
6epyBud KypuaMa Ky4dalTuprud ne6 arasaiwu.

KyuafiTupruu Kypuamacu KyuyalTHPDYBuUM 3JIEMEHT, DPE3UCTOP,
KOHEEHCATOP, YUHKHMII 3aHXKHUPUIOATH AOUMHH KYUYJA3HHII MaHOau
XaMaa HCTeLMONUMAAH u6opar. Durra KyuadTHPYBYH 3JEMEHTH
OyJaran 3aHxup kackan neb aragaau. Kydal#TupyBud 3J€MEHT CH-
datena xaumail sjieMeHT MILAATHJAMIINra Kapab KydyafiTHprauaap
9AEeKTPOH, MArHWUT/AX Ba GOWKa xXuanapra Gyaunanu. WMm pexu-
MUra Kypa vJap 4H3uKJH Ba HOUHBMKJMW - KyuwalTupruunapra OY-
aunany. UWsuKIM Wil pPeXUMHIA HMILIOBYY - KyualTupruuaap Ku-
pHUI CUTHAJHHH. VHHUHT IIAKAMHM Y3rapTupmacias Kydahtupub Ge-
‘panu. Yusugam OYAMAraH Ml pexUMBAA WILIOBYM KYUSHTHPrHY-
Japla 95Ca KUPUII CHCHAMW MabJIyM KHAMATra SPHIUTaHUAaH CYHT
YuKALIAATHd CUCHAJX Y3rapManmu.

UuaugAu pexuMaa HMJIaiaurad KyuadATHPruuJapHUHr 2COCHA
XaPaKTePUCTAKACH aMOJWTYaa yacToTa xapaktepuctukacu (AUX)
nup. Ywoby XapakTepucTuKa Kyu/aHuml Oyiinya KydalTHpHII KO-
apdUILHeHTUHAHT MOZLYJ/IM 4acroTara Kaunaf GOFJMMKAUTMHU KYp-
catany. AUX cura xypa 4M3uK/IM Ky4aBTHPru4Jap TOBYIl YacTo-
tanap kyuaitupruun (TUK), kyfin vacrortasap Kyua#THPTHUH
(K4UK), 1oxopu uacroraaap xkyuadtupruun (FOUK), cexun y3rapys-
yaH CHTHAJ KydalTuprudu Eku ysrapmac Tox Kyuabtupruuu (¥ TK)
Ba Oouikasnapra OVIHHALH.

Xo03upru BaKTIA 3HI KEHT Tapyanaran quamnpmmapna Ky-
yalTHPYBUM 2JeMeHT cudatula uxkkd Kytoam &Exu Oup KyTbJau
TpaHsucTopaap uwarusanu. Kyusafitupum KyfAunparuua amasara
omupuianu. bowkapunaauran sieMeHT (TPAH3UCTOP) HUHT KUDH I
3aHXKUPUra KUPHII CUFHAJMHUHT KYUJAAHWIIN (U.,,) OGepunanu. By
KY9JaHUII TabCUPHAA KMDHUI 32HXUDUAA KUDHIIL TOKH XOCH/ 6y-
Aaad. Dy KHUMK KUpHID TOKM UYMKMD 33HXKUPULArM TOKAA ¥3-
rapyBYaH. TAKUJ 3TYBUHHH Xamia OOIIKapuaafguraH sjieMeHTHHHS
UMKHII 3aHXKWPHLA KHPHUII 3aHKUDULATH KYUYJAHHUINAH aHYa KaT-
ta GyAran ysrapyBuaH KY4YJaHHUIHK XoCuA KuJaadu. bBomkapuaa-
JUraH 3JEMEHTHUHI KMDHMII 34HXMDUAATH TOKHHHT YHKHMLI 3&H-
XKUDHIAru TOKKa TABCHUPH KaH4a karra OyJca, KyuadTupum Xycy-
CHATH MIyHYa Ky4aupoK OYJaau. Dynnan Tamikapu, YMKWHI TOKH-
'HUHT YMKHII KYWISHHHINTA TaBhCHPHM KaHua KaTTa Gyiaca (Abuu Ry

KaTTa), KY4YalTUPHII LIYHYA KYYIUpOK Oyaanu. '

15.49- pacmaa ymymuii aMmuTtTepan (¥3) xyuafiTHprHm xacka-
KWHHHT CKEMACH XaMJa KHDHIN Ba YUKHII XaPaKTEePHCTUKAaJNapH
kypcatuaran. Kyuafitupum xackapgaapu ¥3, ¥Yb, ¥K . cxemanap
6Vhuva AWFHAGAN. YMyMHR KoJiexTtopaH (YK) cxema ToK Ba KyB-
.BaT Gyfuva KywaATHDHIA MMHKOHMATHra sra. Bymua K, < l. Cxe-
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15.49- pacwm.

Ma, aC0CaH, KaCKaLHUHT IOKODH HHKHII KapLIMJAHIHHH KHYHK Kap-
IMAKKAY HCTEHMOAYY OHAAH MOCGHALI YUYH HILJIATHAAJK BAa SMUT-
TePJH TaKpopJaruu Ae6 aranand. Ymymufi Gasaas - (¥YB) cxema
Gyinya AMFAArad KaCKaJHUHC KMPHUIU KapPIIWINTH KHYHK oY UG, -
Ky4JaHuil Ba KYBBAaT Oyfinya KydyafTUDHII HMKOHMATHTA 3ra.
Byana K;<1l. Uukuuiaari Ky4JAaHULIHHHT KuiiMaTH KaTtra OyJu-
WY Tajab stuAraHna, Maskyp Kackappad ¢oinananunagn. Ky-
nuAYa, yMyMHi amurrepan (¥Y3J) cxema O6yfinga RHFAJAraH Kac-
Kamaap wunaruaand (15.49-pacm, @). bynaafi kackan TOKHH XaM,-
KYUJIQHUIHE XaM KY4aATHDPHLI HMKOHUATHrA sra. KyuafiTu pumt kac-.
KaARHARE acocuit 3aHxupy tpausucrop (VT), xapuwimk R, Ba
man6a E, Kan ubopar. Koaran snement/iap &pramuu enparuia -
aatunaku. C; KOHmEHCATOP xnpnm cnma.zmnanr ysrapmac TAIKUHA -
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' aTquncuHu vncasuaﬁnn BA Ga3aHWHT ‘THHY xonamnarn Usy xyu-
AAHUIMHURT R, Kapmuiukka OOFJUK 3MaCJMrMEY¥ TAbDMHHAAAIH.
Kounencatop C, HCTEBMOJIYH 3aHKUDHUTa UHKUII KYYJGHHIIHHHHE
NOHUMHI TamIKHJ 3TYBYHCHHU yTxasMall y3rapyBuaH TAIUKHJA 3ITYB=
YHCHHHUTHHA §JTKasul y4yH Xusmar xuaand. R, Ba R, pe3uctop-
Jap xyuJjadum 6yardy Basudacunu yT1ad, KaCKaLHVHT GOLIAAHFHY
XOJIaTHHM TabMHHJAA0 Gepanu.

KoanexTopHuur pacraabku 1ok (/) 6asanmur nacriaaGku TO-
ku [g, Gunan awukaadanu. Pesuctop R, TOK /g, HUHT YTHII 3aHXKU=
PHHH XOCHMJA KvadlHu Ba pesucrop R, 6unan Guprajuxaa Man6a Kya-
JAHAILHHUHT b cOaT KyTOM GunaH 6asa opacuaard Kyusaanuim g,
HH 103ara KeaTupaiy.

Pesuctop R, maupuil Teckapyu OGOrnanuimi 3aeMeHTH O6¥.uG,
NaCTRabKN PeXHUMHUHT TeMmeparypa ysrapumrura GOFJIHK 6FJamace
JWCHHU TABMHBAANIM. KaCKAAHHHT KyuyalTHpUIN KO3(dUUHEHTH
KaMafiu6 KeTMAaCAMTH yUYyH KaplIMAMK R ra napaijen KRAuG KOH-

nencatop C, ynananu. Konnencatop C, pesucrop R, HH ysrapyB-

YaH TOK Gyﬁuqa mynmaﬁnn

CaHyCOUAaN y3rapyBud KyHJAHHI (Uyup = Usnp max SiN OF ) KOH=
nencarop C opxanu 6asa — 3IMHTTED cOXacura GepuJaju. DBy kyu-
JAAHHI TabcHpHna, Oouranruy 6asa Toxu g, arpoduna ysrapys-
yaH Gasa TOKU xocua 6Yaanu. g, HuHr Kuiimati ysrapmac Man6a
kyuaauuing E, Ba Kapwuauk R, ra 60oraug 6y.aub, Oup Hewa MuK-
poaMnepHU TAIUKUA Kuaand. Depuna€rran curdHansuHr  §arapuur
KOHyHHra GO¥ficyHanuran Gasa Toku ucrebMmonuu (R,) nan yraér-
FaH KOJJIEKTOD TOKMHMHT XaM Wy KOHYH 6Viinya ysrapuimMra oJn6
xenaanu. Koasexrop 1oxku 6up Heua mwiiuamnepra tenr. KosanekTop
TOKMHMHT ¥3rapyBuyaH TAWIKWUA 3TYBUUCH HCTEBMOJYHUAE AMNAHTY-
Ha XHUXaTAaH KyYaHTHpuArad Kyunawnil nacaiosd U(,,.) HH X0~

cua Kuaanw. Kupuumt kyusnanuing OHP. HEUa MUJJIMBOABTHH Taill-
KHJ 3TCa, YHKMIIJAru Ky4/JaHWil OMD HEYa BOJALTra TEHT Aup.
Kackanuuaar HiHHM rpaduk yCyJAAa TaXJAWA KWIMID MYMKHH.
Tpau3uCTOPHUHT YHKHUI XapaKTepucTukacuia AB Harpyska uusue-
Funn yTkasamus (15.49-pacwm, 0). By umsug U, —=FE [ =0 Ba

E @
u,=0, ]"=EM KoopauHataiu A Ba B mykranapaan yraau. AB

H
uusUK fymaxs Uiy max B8 P = Ukmax * femax OMJIAH uerapasanras

COXaHUHI Yal TOMOHHMIA XOMJALIMIUM Kepak. AB 4usuK uuguul
XaPaKTePUCTHKACHHH KeCHO ¥JTaauraH KuCMAd WU YYACTKACHHH
TaHJaalkMu3. M ywacrkacuaa curaan dHr Kam Oysuiadmaap OMJaH
Kyuadtupuaumy kepak. Harpyaka uusurusnusr C Ba D nyktaaap
Ou/iaH_werapanaural KucMu Oy umiaprra xaso6 Gepaau. Mm Hyk-
tach O, my y4acTKanMHI ypracuia xoiyamany. DO xecmanunnr
adcumccanap YKHAArd NpoOeKnUsACH KOMIEKTOP KYUYJaHHIiH ¥3ra-
PYBUAH TAWKHWJ 3TYBUMCHHHHI aMIVIATYnacuuu Ouagwpagu. CO
KECMAHMHT OPAHHATAJNAD YKUAATH TPOEKUMACH KOAJAEKTOD TOKH-
KUHC aMAAHTYRaCHHH Ouamupain. DomJiaHFuyY KOJAGKTOP TOKHM
(Ixo) Ba kyunanumu (Uxso) O HYKTBHHHI [POEKUuANapH OujaaH
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: : SR i . B
“anugnanand. Ulynnaraex, O myKta GOWNAHFHY TOK /g, BA KHPHLT
XapaKTepUCTUKACHAArH O vm HYKTacCUHH aHUKJAA0 Gepanu. UukHm
xapaktepuctukacunary C Ba D HykTajapra KHPHLI  XapaKTepHC-
tukacuparu C’ Ba D’ aygtanap moc Keaaau. By mygTanap kupum
CMrHaJAMHUHE Gy3u/JMacAaH KydyaiTHDHJAARMIaH SerapacHiH  aHHK-
n1a6 Gepanu.
KackaguuHl YHKMI KyuJaHHIU

thm( = ik‘ . R .
KackanHuHr XuUPHID KYy4Y/JaRHIIH
uxﬂp = i6 Rkﬂps

6y epaa Ry, — TPAH3UCTOPHUHI KHUDHII . xapmmmru.

Tok i, > is Ba KapMHUIHK R, > R, O6faranu yuys cxemaﬂnﬂr
YHKUIMAATH KYWIaHHII KUDHII KyYJaHMUIMA4H aH4a  KaTTaaup.
KyuaidTHPruYHUHT Ky4/]aHum 6§ iuua quamupum xoadxpnuuenm
K, xydpaaruua avuKJAaHaiu:

K. = Ulml(max' .
= . 2
Unp masx

€KY TapMOHHK CHT'HaJJJap y4yH

K . qu{
7
’.Kacxanﬂ_uﬂr TOK 6¥#nua Ky4yaldTupumu Ko3dhHDUEeHTH:
' ) Ri = lqm{
>
Ixup

6y epaa: /,, — KACKAaAHUHT YUKULI TOMOHMAArH TOKHUHI KuiiMa-
TH; [yup — KACKAJHUHP KUDHII TOMOHHIArH TOKHUHI Kuiimaru. Ky-

yafTAPrayHUHEr KYBBAT Oyiiuda quaﬁIuLm Koacp(pnunenm.

KP=P_._‘*"'<, R
. lep ‘ ‘
Oy epua P, — WCTebMOAYUTa 6epmanuran KyBBaT; PKHP—'Ky-

qaﬁmpmqﬂnﬂr KUPHUI TOMOHHJATH KYBBAT. :

-Kyualitupum 1exnuxacuna 6y KO3(hPuIUE HTIAP norapmjnvmx
Kunmar——ﬂennéemna (amepuxanux HHXEHep Be:m mapadmra
KyAuaraf) yauanaiu. ‘

K,(1B) = 201g K, &xu K,=10 {92"5’ -

K (1B) =201g K, &xn K, =10 5’%’5’—;

K, (1B) =101g K, &xu K, =10K, * ab).
OllaMHHHI‘ SIIMTHIM Ce3fWpAHrA currasumbr 1 1B ra ysrapu-
INHHY aXPaTa OM'AHH YUYH XaM Wy J/A40B CHPIHIH KHPHTHJraH.
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- Xap Oup xywadATHpruu Kyuaftupum KosbdHIMEHTAaPUAAD Tam-
KapH KyAunaru napaMmerpaapra XaMm aragup.
Ky4aliTHDEHYHHHrC YHKHII KYBBATH (HCTEBMOJYHMra CHIHAJHH
Oy3MacaaH Oepujianurad Hr Karra KyBBaT): '
U2

YUK max
TR etm———
9HY RH

KyuafiTupruunuer Qofigand v xoapduuueHTH
’ ' P
N =2,
Py

6y epna Pym — KYYa#THPIrUYHUHT XaMMa MaHGaJapHaH HCTEBMOJ

KuJaauran KysBaTH. Ky4aATHPrudHMHT AMHAMMK HHANA30HU KH-
pHUl KYYJAHWINMHHHT 3HT KHYMK Ba SHT KAaTTa KHAMATAaPHHHHT
nuc6arura teHr 6yaub, n1b na yayanamu:

D=__ QO]g UKH') max .
' KHp min
Yacrorapuit 6ysuauwaap xosdpdunnenty M (f) ypra uacrora-
Japaary KyuJaasHuin 6Y#duda xydadrupuin Kodpduuuentd Ko HUHT
MXTHEPHI 4ACTOTAAATH Kyd/aaHWIl GYfinMua KydyadTupuul Kospdu-
IUEeHTHFA HHCOATHAKD:

[N

M(f) =2

Kyf ,

Uugugau G6yamarad Oysuaumiap x03hduireHrd 1 0KOpY uac-

TOTaJiap FAaPMOHHKACH YPTa KBAAPATHK HHUFUH 1 MCUHUHT YUHKHIN KyYe
JAHUIIHHHHT GMPHHUM TapMoRdKacura Hucbartuaup:

o VUr%z,tmx + Ur?zsqmq R Ur?znqm(
= 7 "

m, 4¥K

T

Cudarau kyuaiTupruujap yuyH 7 <4%, Ttenedon anokacu
yuyH 7 < 15%.

Kyu4aliTUPTHYBHAT INOBKMH JA3pPaXacCH — LIOBKHH KyUJaHHILH=
HHHT Kupulll KyuYJaHumura HucGatunHu kypcartaau. Byaapaan ram-
KapH, Ky4aiTHPrHuJAap aMIuTyAa, 42CTOTa Ba aMIIMTYa-4Yacto=
T4 XapaxKTepuCTHKanapu OunaH Xam OaxoJanan. .

AMniMTya XapaKTEPHCTHKACH YMKHII KYUJIAHHUWIHWHHHT KUPHLE
Kyu/adHUIIura Kaunap Oorsaurawaurunn xypearain (U, =fX

X (Ugup)). 15.50- pacMaa Kyya#THPrUYBHHT aMIJMTYA2, aMIJIH-
TyJa-4acToTa Ba (a3a-yacToTa XapakTepHCTHKaJIapyu KYpCaTuiraH.
By xapakTepucTHKasap ¥pra yactotalapia OJMHAAH. XaKuKHH
Ky4YaATHPTUYHURT aMIJIMTYAa X&PAKTEPHCTHKACH HAeaa Kyuah-
THPrHYHAKHAAH LIOBKHH MaBXYAJHIH (A HYKTaHWHT 4an KHCMH=
A§TH Y4aeTKa) BR YMKHID KYUYJaHUIIMHUHT UYH3HKIH SMAaCIUTH
(B HYKTaHuUHr ¥HrC KMEMHAArd y4yacrka) OuJAaH ¢apx Kuaagu

" (15.50- pacu, a).
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quamnpmqnunr yacrToTa xapamepncmkacu xyqaﬁ’mpnm KO-
3 GUUHeHTUHUHAT YaCTOTara GOFJMKJIMIHHA KYpPCaryB9d 3rpH YH-
3UKAMP. Maskyp XapakTepucTuxa JorapupMHK Macunaéna Ky pu-
aaau (15.50 pacu. 0). .

KyuafiTapruunuar ¢asa-4actora XapakTepPUCTHKACH = KWPHIL BA -
YUKHI KYYIaHHIBAApH OpacHiary CHAxHUI 6ypyard ¢ HUHT dac-
ToTara KaHaah Oorsiawranauruuu kypcaraau (15.50- pacwm, 8). DBy
XAPAKTeDUCTHKA KYyYaHTUPrd4 TOMOHHIAH KHDHUTHACAH (basaBuﬁ
Oy3uaNILIaPpHH 6axoaalinu.

, M ByKTaCHHMHT KHPHID XApaKTEPHUCTHKACHJA KaHAAH XohJa-
wHinyra Kapad kyusadrupruunap A, B Ba AB pexumaapia ‘Bil-
namy MyMkuH. 15.51- pacMaa Ky4afiTipraYHUHT WUl DeXUMAAPHUra.
oul rpadpuxaap kypcatuarai. A pexumpa, acocan, .GOLAHFUY
KYUaATHPHII KaCKan/JapH Ba KHYHK KYBBATIH UHKHUI KacKALJapH
duaafiay. by pexumiaa winaafiauran kackaauuur 6asara Oepua-
faH cukHm Kyuranuwn (U, ) um HyKTACHHMHT AMHAMHK YTwl

XAPAKTEPUCTHKACTH UHSHKAH KUCMHHUHT ¥PTACHAA KOHJAMIHUIHHE
tabMunnat Gepand. Byunpan tamgapu, KUPUIl CArHAJAHHHAT amn-

‘I/( l: . ZK
| frg | e
0 o Ll .
} Uss ‘ wt
ol
—, .
’ : ” U/(U’-g; . a}
3 |
15.81- pacu.
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15 61- pacu.

JMTYNACH CH/MKHI KVUJAHKIIWAAH KHUUK (Umm< Us,,) Oyaumu

Ba OOWNAHFUY KOJJNEKTOpP TOKM [, YHUKMIN TOKM ¥3rapyBuan Taml-
KHJ 3TYBUHUCHHHMHI aAMNJAHTYZAAacunan Katra &éxu TeHrJurun (I, >
> /) mapTura avaa guauxagu, Harvxana kackaaHuHT KUPH K-
ra CHHYCOMAAN Ky4/JaHUII Oepu/raHfa YMKHMUI 3aHKHPUAATH TOK
XaM CHUHYCOMRa.1 KOHYH OY#inua y3rapagu. A pexumaa CuUrHald-
HHHT YH3HKAM GYJAMarad Oysuadinapu uT xaMm O6yaanud. AMmo
KY4aATUPrHY KacKaJMHUHI MasKyp peXumparu QoiLanud Wil Ko~
.apdpuuuenty 20 — 30% Aan owmaizn.

B pexumaa v HyKTacH IWyHAAH TaHJAHAAWKH, OYyHAZ OCO-
~drwmaanrx mokxu - HoOAra - Tedr 6vaanm ([, = 0). Kupuin sanxupu-
ra curHasj Oepwirdnja YHKHIN 3aHXHUPHULIAH CHTHAJ ¥arapuil Aas-
PHHUHT (daKaT ApMupardHa Tok YTajau. YUuKuill TOKM HMOyJabChap

maxauna 6Y1u6, axparum Gypuarn 6 — —;— 6ynanu, B pexum-

a uM3uKau 6§amaraH Oysusumaap xyn 6¥xaand. Jlekwn Oy pe-
xuMaa kackanuunr OUK 60 — 709 um Tawkua Kuaagu. -Maskyp
PeXMUMAd, aCOCAH MKKM TAKTJH KATTa KYBBATAH KaCKa,rmap HI-
AafAH.

AB pexuvn A Ba B pexumnap opajuruiard pexum O6yaub,
YHKHIIAA KATTa KYBBAT OJMIN, WYHHHTAEK YH3HKAHM OyaMaran
6y3HAUIIJIAPHN KaMalTHPUID MakCaluiAa KYJIJaHWUJAAH.

Kyuasitupruunap U = 1077 B kyunawnw Ba /=10"" A ToK-
JAAPHU Kyuahrupa ohapM, Bywama#i curwananapuu xyuakrupub Ge-
pumMl ywyH OGUTTa Kackal erapau 6§iMaranu yuyH OMp HedTa Kac-
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15.52- pac}M.i

Kap wwaataaanu. YJaap 6up Heuta AacT/a6KM KyvyaiiTHpUII Kac-
Kagu (xaCKaj Ky4/aHMWHH Kyuadtupu6 Gepany) Ba KyBBATHU KY-
HaUTUPYBYM YHMKHMII KackadJaapuaau ubopatamp. Kackaaaap. Omp-
6upu. OuaaH pesucrop (pesucruB Goraanum), TpanchopMaTop
(TpancdopMaTopau GOFAAHHIL), CHFHM Ba PE3HCTOP (PE3RCTUB-CHFUM
Gorsanunl) Ba GowKa 3JE€MEHT]ap épraMuia yJaHUINY MYMKHH.
5 PesuctuB-curum GOFJIAHMIINM KACKAANADHUHT HIIAAIIK - GujaH
TaHHWING uukamMu3 Dy kackamnap keuwr Tapxaaran 6yau6, Muxpo-
‘cxeMa wak/aMaa xam umaad gukapuaaau (15.92- paem). Kyuai-
TAPFUY HKKHTA yMYMUl amutrepau (YD) kyuadTupumi Kackaiu-
nau ubopar. By kackamnap C kOHLencatop opkaau ¥y3apo GOF-
. fagrad. Magkyp KoHAeHCATOp Tpausuctop V7T, HEHT KOJJEKTOD
saHxupura, TpaHsucrop V7T, HUHTr 6asa sauxupura yaauran. ¥
OHMpUHYM TPAH3MCTOPAAH YUKAETraH CHTHAJHKWHT ¥3rapMac TauwkKui
STYBUUCHHH MKKWHUM TP3H3HCTOPra YTKasmaiiau. TpaH3ucTopJap-
HUHF MW HYKTa/japUHH R(, Ba R, KapuwuaukJaap 7abMunaab Oe-

pazu. Wi Hymanapnﬂnm‘ CTA6W/AMTMHH PESHCTOD Ba _ KOHIeHCa-
Topaap (R,, C, Ba R,, C,;) Tabuuinaé Gepain.

Bup neura Kacxazmn KYYaATAPIHYHUHT KyYaHTHDHILI xoa(bipn-.
HUEHTH - Xap OHp Kackal kyuadtupull KO3 umyeH TAaPHHUHT
KynafiTMacura TeHr: ’

K K] Kz K ...I "Kn.

Kepamm KyualTUPUID KO3((UIKEeHTHTa Kypa Ba-Xap 6Hp YS -
JU kackan xyurasunm 6yiinua 10 — 20 Mapra, xyBBar 6yHuua 3ca
100 — 400 mapta KyuafiTupu6 OepuiwnHd Xucobra oJau6,  Kackad-
Jap COHM AHHKJAHTAHHUJAH KefuH Xap Oup Kackaj AaJAoXHAd XH-
cobaananu. [lacraabku xyyafiTUpHIl Kackaanapu A pexumaa Bil-
- snawan, Kackaguu xucobaaw gy#upard Ttaprubia . 6axxapusaaiu.
- MaH0a Kyu/JaHHlWH EK BA HCTEHMOJYHHHHI = KapHIMJAMIHIa . Kapab

>, 1,3)EK;

K9 K
liPleax

R ?

B

Iy >_ 2Ly max = 2
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6y epaa: K.'3. X — KOJIEKTOP — SMUTTEp YTHILIArH KYy4JaHWII-
HUHT XKOM3 KHAMATH; /.., — KONJEKTOD 3aHXHUPHAATH TOKHHHT KO-
U3 KuAMaTH.

IOkopunaru mapmapnu KaHOaTJIaHTHPAAUraH TPAH3UCTOP TaH-
JIaHanH. YHHHI YHKMII XapaKTepPHUCTHKACHJAA WU HYKTACU aHHKJ/a-
HaJH. LLly JACTIabKu MOl HYKTaCHMHH TabMHHJa0 Gepysuu Gasa
TOKH [5, YTHLI XaPaKTEPUCTHKACHAAH aHMKJAAHajH Ba Rg Kapmu-
JuKKa GOFaMK 6Yaanu. By KapWHJHK Ky#uAara udonanan aHuk-
JaHaAM: _

RG — Ugs — (Iyo + 16) R
1'— B L
Iso
R, Ba R, Xapmu/uK/JapHH AHUKNAIN YUYYH YHKHII XapaKTEPHUCTH-
xanapaai Ry, = R, + R, auugaasanu. RyM-='T", R, =(0,15—
K

—0,25) R, ne6 xucobiab,

R, —tmn
L1125
. - R=R,—
KackaiuuHr KHPHII KapUWHJHIH
Riup = 2Uxup max.

24s max

Arap Gasa TOkM KyuJaHWIU OyAruyu opranu Gepusamuras 6yaca,
6yarHuBvET R, Ba R, KapMAuKJIapH KyHularuya anuK/aaHajH.

Riy> (8 :12) Ry B2 Ryy = =R% wapraapaan

R + R,

ER R
R K 19 , R 12
- R —Rm

JIapHH aHHMKJafMu3
AxpaTyBuu KOHAEHCATODHHHT CHFHMHM Ky#ujaruua AaHuxk/aaHa-
Aan: .

C = L

Q_ﬂfk h - VM?: —

6y epaa: M, — Kyiiu uyacToTanaprard 4acroraju 6y3mmmnap KO-
acpdmuueum Jf« — Kyfiu 4acrToranap yerapacu; RUHK— <+

KOHI[GHC&TOPHHHF CUFUMH xynuaarn mbo&aﬂan aHHKJIaHaAH:

10
C.>
° 7 onfeRs

KackafHuHr kyusaunw 6yfAnua Kydafitupuil Ko>PduilueHTu:

U
YUK max
K, = smax

Uxmp max
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-

- Kyua#THpruYHMAT OXHPTH Kac+ -

Kaau YuKHI Kackagwiup. Hukuin

KackagH, acocaH, KyBsaTHH kyya#-

TupuG6 Gepaau Ba OHP TAKTAH EKH

HKKH TakTau 6yaaan (15.53- pacm).

Kacxanuuur uuxumuaard cur-

" Haa TpanchopMarop OpKaJH KH-

TebMoJauMra- ysatuiagu. KoJaaex-
TODAArY KYYJAHHUII YSUHAYKLUS
OIOK xucobura £ naH HwkH
MapTa. Karta OYJMIIH MYyMKHH.
HlyHusr yuys '

E_ <U,.,/2

K3, x/

15.53~ pacm

~ Kuaub osauHAH.
Kackaguuur 4MKWIARACH KyBBAT:
P = 0,bU -7

UMK max K max 2 max n‘rp’ )
6y epaa ,, — TPaHCOPMATOPHUHr (oA Ui K03 unueHTH. -
Kupuwr sanxupupary KyBBaT Ba Ky4adTHpuUl KO3GQ(HIUEHTH:
+ Py = 0,51, - I

6 max — 09 max’

K =qu(

P Penp
. TpauncdopMarop KaCKal UMKHII KapPIIHIHFHHHHT HCTeBMOJIYH-
HUHT KPIPPH_H Kapmpmnmra AXIH MOC TYLI.IHIHI/IHPI Ba KYBBaTHHHF
V3aTHAHIIH YYYH SHI AXMIH I[MAPOMT SPATHIUINHEH TabMHHIAALN.

UMK KApUIMJIKKKA 3ra 6yjaran uc-

Tpanchopmaropuunr Tpancdopmanus kosbduunenTH Kydugaruga -

aHUKJAaHAdH: :

— A
/YYY\_
[: e
S

15.53- pacu,
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24, ned
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Lo
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! f
0
)
12.53- pacm.

Arap kyuaditupruunudr yukumugarn xyssar 20 Br nas opTug
6y/ca, HKKH TaKTAM CHMMEIDUK CxeManaplad ¢ofnazaHHIaln.
By cxemapgaru HKKHM TPaH3uCTOPHHHT xap Oupu B pexumna wum-
JAafinn. Bynnai cxemaaapuunr ¢oinasn Hw xosdppuuuentd (70—
75)% ra etanu. Tunu xonatna /s==0 Ba OCOwJaHFu¥d X0JaTRA
cxeMa HCTEBMOJ KWJAaJuraH KyBBaT

. P0= Exsjﬁo'

Bupunud apum naBpna GHPHHYM TPAH3HCTOP, HUKKHHUH SipUM

JaBpAa 3CA4 HKKHHYM TPau3uCTOp HIUAaiA#, BHTTa TPAH3MCTODHHUHI
YUKHIIHAAry KyBBarT:

P = Uxmax'lkmax — ‘Ixmax"‘Iko)EKa
i 2 o 4

;-

.

Wkxy TakTaM KacKaAHWHT YHKHIIUAArU KyBBar:

)Y >4 Exo (g max —
lek=2pqm‘ -~ 2ax Ko) .
Kynuaua, XyuyafiTHpruuHuHr O0apKapop UUMAUIKHE TabMHHJALL
yuyH Teckapu Gornawuminai dofinananunand. Huguur sanxupuia-
M CHrHAJ MabJAyM KWCMHHMUHT KHDHID 3aHXUPUFA Y3aTHAHILH
mecxkapu OoFaarun, ne6 ataaaiu. Teckapu OOraanHm Mauduit
Ba Myc6ar O6Yauium MyMmkuH. Myc6ar Teckapu OOF/IaHMII TeHepa-
TOp Kackapaapuida Kyanasanu. KywalTupum kackainapdna MaHe-
¢uit Teckapu GOFMaHHILAAH (OANAIAHNAAAH (MYyCOaT TeCKapu GOF/a-
HBul KY9afiTHpTHuJap yuys sapapaunup). Teckapu GOoraauuin Kyd-
JAGHHIUH THMKHM KYYIAMHIIMHHUHT MabJAyM KHCMHEHM TamUKH/A KHAAQ-
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IY B2 'recxapn GOFJIaHKII Koad)qmu;neum ®) 6HJ18H xapax'rep.na-
HaiH. Tecxapn GOFIAHUULIH xyqaﬁrupmqnapna.

K=
Ueprn

Ueprs= Ugyp — Urp == Uyyp — ?’u‘mi( ==Uynp (1 - ‘SK).

Hewmax,
K. = Kigup Kugap _ K
- 16 Uenrn ump(l — BK) 1—6K .
'Tecxazn 6ornanuui Man(uit Gyaranuna B << O 6ynaxu Ba K=
= Tk TrEH KyuaiTHpunl Kopdunuentd xamaanu. Jlekun

quaﬁmpmqﬂuﬂr yactora Ba ¢asa 6y3mmumapu Kamasjau.
R, Kapujuru Teckapu GOFJAHUII 3aHXHPH OYJAHG, UHKHII

3aHXVDHAArH KYYJAHKIIHM KUCMAH KUPHII 3aHXKUpPWra ysaralu.
lllysunr xucobura GOMSAHFUY HII HYKTACHHUHT NapaMerp/apH
Crabunyawany. fOgopuna xypub uuguiras. KackaalapHUHT Oap-
4aCH CUHYCOMMAJ Y3rapyBuaH KYunauuiied Kyuadtupué Oepanu.
Atipum _XOJanapia AyHaJdIU KuXaTAaH y3rapMaii, dakar Kuiimatd
CeKMH ¥3rapyBY¥ CHUrHAJJIAPHM XaM KYYaiTHPHILN - Tajab KuAWHA-.
i, Dysna xonnapaa rajbBauuk OGOFJauran §srapMmac TOK Kyusii-
THpruddapuaad Qofifananuaasu. 15.54- pacmaa  acra-CekHH Vsra-
PyBYM CHrHa/Iap KydYaHTHpruuu Kypcatuaran. Kyuafituprud yu.
KacKannan ubopar, Xap 6up Kackang YD cxeMa 6yiinua HUFHATAH.
A)KpaTthm KOHeHCaTopaap O6y/aMaraiu yuyH xap Oup Kackal-
HHHP ysrapMac TAIIKHI STYBUHCH KEHWHTM KackafHUHr Oaszacura
ysaiuaanu Ba IWYHMHr YYYH Ma3Kyp TalWlKHJI 3TYBUM KOMMEHCA-
uuananumy kepak. O/IMHCH KaCKamHUHT Y3rapMmac Tawku/l 3TyB-
HHCHRY KOMMECHCAUWSAIAIN YUYH KeHMHIH KacKaJAHuHT ‘R, Kapuiu-
JIMCHAAH OJMHYBYM y3rapMmac KyWiaHumna doiaasanuaann. TpaH-
suctopaap (V7, Ba V7;) uuer 6asa-sMHTTEpP HOpPMaJ Ky U/JaHHIH-
JaprHY R, Ba R, KAPWMJIMKIAD TabMUHIA0 Gepaiu. Tpausucrop
VT, uuur ocoumm'a.nux peXHMHHM R; Ba R, KydJaHWII 6y.nrmx
Ba R:—n KapIIU/AUKJAAp TabMHHJAANAW.
R, R, Ba R,; KapIHHARKAAP. TOK 6yﬁaqa Maﬂqmﬁ Tecxapu
OOFJNIAHMIIHA XOCHJ KHJHO, quaﬁmpmq HOJIWHHHT  KYUHITHAY
kavaiitupanu. Ky4afiTupray HOAMHHHT KyunIH ae6 upgHill Ccur-
HaJIM KHPHII CHTHAJMra GOFIMK Oysmarad ysrapumura akTHAanH.
Kyunmnunr acocuéi ca6abu Man6a KyuyJaHHIIMHMHT, aTPOd-MyXHT-
HHUHT XapOpaTH Ba CXE€Ma NAPaMeTPAAPHHHHT Y3rapuimaup. Ky-
" 9PIN KYYJAaHUIIE CHUHAJ KydJaHHWlY OunaH TEHrJamub CHTHaNA-
' HUHT aHYa GYSMIHINMra OMMG KeJHUlH mymkHH. Hous KY 4HILMHA
. XKamMaATHDUIN Magcajauia mnapasies-GaiaHc exn Jlu@q:epeﬂunan
KackaanapaaH GoffaTaHUuIANnE,
 Mxxn curnan gapxmun quaﬁmpqun KypHAMA. du&gﬁepenqu-
as xysadmupeuy 1ed aTanam qnxumuam ‘CUIHaaA xap 6up KH~
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1 .54~ pacm. 15.55- pacwu.

PHII CUTHAJAUra 3Mac, 6aiky YJAAPHUHT afiupMacura OOFJAHKAUD. DHT
oadnk nuddepeHunan Ky4auTHpruy ymMymMuil SMHTTED KapillHJHK
yJaHraH UKxUTa OUP XMW/ TPAH3SHCTOpP acocuaa Kypuaanu (15 55~
pacm) Kupum KyuiaHumJaapu Tpausucropdaap (V7, sa V7,) nuur
Gasa-amurTep Yruwura 6epuaany. by KydaanumIiapHuHT afinpma-
cu 6up Heya MHUJJHBOJLTAAH OpTMaca, kyuairtuprud BAX wHumr
UM3UKAM KUCMHAA MnJafifd. YHUHT Kyuaditupumi ko3dduuuenTtu
100 ra sgkunaup. Yuxum gucmanapu 1° Ba 2' nan uuk#imm Kyusaa-
sumK oxuHaiu. Kyuaftupruauusr ysatum kosgohuumesiu:
U 757
Ukﬂpl_ Kup 2

Kyuaiitupruunapna 6up XU TPAH3UCTOPAAPHH TOOMIN KYyaa KH-
suu, lly catadman mukpocxema acocuna tysuJdrad guddepenunan
Ky4aiTupruy Kackapdapujan gohsananmiansun. K118YJIl wmynngai
CXeMAaNapPHHHT HAMYHACH 6Y/a onaau. Y3rapMac TOK KydalTHp-
rH4JapH acoCHAa TYpJAH MaTeMaTHK onepauusaiapuu 0Gaxapysyu
onepauuoH Kydaitupruujap Kypuir Mymxun. OpepauuoH Kkyuafi-
Tupruuiap (OK) moxopu kyuadtupum kospduumenTy, Katra Ku-
puil Ba KMUMK YUKHMII KapWHaurd Ouaan Xxapaxiepaadann. OK-

Vg

+ Uup

~ Uyug Ysup

- 18,06~ pacwm.
T3-2920 _ : . 433



xupunl  auddepennuan Kyuafmspruuiapian wboparaup (15,56-
pacM). Kyualttupruu uHBepropsoBuM (—) Ba uHBEPCHOH (-} KH=~
puuira sraaup. Cxemanapia OK yuGypuaxk WaKJIuAa TacBUp./IaHa-
au (15.56- piceMm, a). Curmaa KafiCh Kkupuuira 6epuiraHara xapaé
‘OK' mHBepTOp/I0OBYM Ba HOMHBEPCHOH YCyJ/JapAa yJaHan, ‘
Wnseprop/ioBun ycyana xupum kyuaanuwmu OK HuRT uHBep-
CHOH KupHmiHra Gepunaiu (15.56- pacM, 8), HOMHBEPCHOH KHPHIL
3Cd HOABL NMOTEHUHAJra 3rajnup. :
Kupum toxu:
,

Kup

Z

—0)
jxnp= - I

UuKuil KyYJAaHUNIN: ,
N ! I N
U‘im{ - IKHp250F°

KyunaudmHg ys3aTui KO3(hguueHTH:

K (p) = s = T oo

L, Z z,

- KHD KHp

Bynpait ysamm Kosqxpnuuemu uneannamtupuaran OK ra xoc-

mup. R =0, R, =0 Ba xyuwlannwnu xy4aiitupuw Kosdpdu-

HuenTH K = oo ne6 xucobnacak, OK uaeannawitupuarad 6y rasu.
Acaupa, pean OK napnunr ysarum koapduuuentn K (p) unean
OK wuunr K{p) upad raxmunau 0,03% ra. dapg Kuaaiu.

OK sOuHBepCHOH yCyJ/Ia y/aHraHJa KWPHIU KY9/aHHIIH YHUHT
HOMHBEPCHOH KupHliura Oepuaany (15.56- pacm, 2). Uukuuiian
KYYJaHUIl MHBEPCHOH KHpUILra 6epnnazm Bynna teckapu 6oraa-
HUII nyuxaaumu..

e =
144 = 0l _—
T6 yRK® Z + Zéox-'
OK nusr KupuunLary Ky4Aanu:

ui(ﬂp = ll KHp - u'ré'

‘—Im{umnam quaaﬂam

. = K (uxnp Buqnx) R 7 v
€xu : , . e
. . Ku‘mp_

P = T BK

Kyuaarupum xodpduuuenta:
k o Bame Ku:(up - K . = 1
ux}gp (1+ ﬁl{)u;np 14 BK

BK > :l 6yaranupa
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15.57- pacm. :

OK nap épmamuna curHaianapau Kywulu, xuddeped nuariani,
HHTeTpajiam Ba yjap ycTuja OOHmIKa MaTeMaTHK ollepauusiap
Gaxapuil MYMKHMH. KupHIl CHrHaJHHM HHTErpaJJiOBUH CXEMaHH
kypub uuxamus (15.57-pacm). Kupuw curmaim HHBepPTOPJAOBUM
kupHira 6epunanu. Kupum 3aHKMPHra pe3HCTODHH, TeCKapH GOF-
JaHHIIl 3aHXKHDHUra 9Ca KOHIeHcaTop yJaaimu3. Pesucropupan yra-
€TraH TOK: . ,
‘ » i=u, [R.

By Tox kKoHAeHCATOpAaH YTub, yHHM 3apaiJafiiu Ba ¥, KyTJaHHII-
HH XOCHJ Kusaiu (ymOy Kyd/JaHHI YHKHII KYYJAAHHUITHIHP):

7
1 .
U, = e —— ul dt.
¢ » RC § KHp

JuddepenunasoBud Ky4yaATHPrHYLa KHPHII 3aHXHPUFA KOH-
ngencatop C HH, GOFJIaHHIL 3aHKHDHra 3Ca Pe3uCTOp R HHU yJaf-
mus (15.58- pacm). KHpHII KyuJaHHIUK KOHAEHCATOPHH 3apsjJafie-
I¥ Ba YHAATH KYUJAHHII KHDHII KYyYJAHHINUra TeHr Gynaaus
u,=u,,,. Konnencaropaan yraérran ToK

=gl
. : dt N N
By Tox kyua#iTMpruura Gopma#t, R xapumaHxiaaH ¥Tub, yHIa
KYUJaHUII NACAIOBHHH XOCH] KHJAAAH:
. du,'mp
u i -—-lR == -—RC T.

g

OK cymmatop cudaruaa HUAATHATAHAA OHD ~HeuTd KHPHLI
KYUYJAaHULIJIADHHUET AWFHEAMCHHY aHMKJAAUl ONepauHsICHHE Oaxa-
paau. Bynaa OK HuHr MHBepTOPJOBYH KHUPHIIHra KyIIuJIaaurau
carHaniap 6epuaand, YUKHINHAAH 9Ca YJA3PHHHT HHFHHAMCH OJH-
nanu. 15.59- pacMna xkamjosun OK HHHP cxemacH KypcaTu/ras.
KupxrogHuHr GUPHHIN KOHYHHra OHHOaH A TYTYHAArd TOKJap
BUFHHANCH HOATA TEHI: _

ixup 1+ ixu_p 2t i_lmp 3 — = 0.
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" Toxaapum  Kydaas

RI : R4 AuOLIRp opKaar udozna-
bupo—T_F—  ——  Aacax |
Rz . - Uyup1 | Bxup2 | Bxmps
R o>Lo 2ol g e,
a
Unupy o—L—F— Yuun =—q—:'-'5- eO.
o— O ’
= Bynnan
. ' u
15.59- pacm. . iy == ;\:lpl SR+
i

Uyap 2 ., Buups
+ R Rk S R
Bynapnan ramxapu, OK sap Jorapudmaami, noTeHuHpJaum: Ba
6omKa omepanusaJapHH xaM 6axapa OJafid. YJaap PanHOdJIEKTPO-
HHKa CXeMaJjapuila XaM KeHr KYJ/JaHanu.

OK HuHr Teckapu GOF/NaHMLI SaHXHPHra MKKHAaHTaH - CHMOH
RC xynpuxan. samxup yphathica, CXeMa IOKOPH uacTOTa axpa-
THII XyCycusitura sra Gyaanu. 15.60- pacMna wactora Kyuas-
THPFTUYHRHT CXeMaCH Ba AaMIMIUTYRA-4aCTOTa XapaKTePHCTHKACH

ool . 1
Kypcatuarad. CosJaul 4acToTacH ae6 ataaysuu f, = sope uacto-
. 7. .

KaMaiub xe-

L

. Taja KYuJaHWIIHA y3aTHI Ko3duuuenty B =
’ Uynp

Tanu. Bynna teckapu GOFsiaHMII TABCHPH KaMafiub, KywdaRTupray-
Husr Kyuafitupum kosdpduunentn (K, ,¢) WYy KaCKaiHHHT TeCKa-
pu Goraanumina Gyamaranmaru KoshduuneRTH (K, ,a;) TQ TEHI-

Rrs Ry Rz
— {1 1
y& i
] W c,
==
Cpy Rs !— :
sk 2
= Kum
thap Fo Fam
, . vz
f/( fp f,o f
7
7 6) 24
15.60~ pacu.
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aamanu. Cosnam yacroracH (fy) man ¢apy KHJAYBYM HaCTOTanNap-
Aa TecxkapH GOFNaHum kO3(gdULMEeHTH Oupra AKWHAAMNG, YHKHII-
Aary curHan OyTtyHJaalh xupumra Gepuaamu. KyuafiTHpruuHusr
KyuafiTupam kosdduuuenta xyna kuduk 6yaanu. AfpuMm gacro-
TaJap Ba 9acToraJjap [AOMPACHIA Ky4yaWTHPYBUH KYydalTHprH4aap
yacmoma aocpamysiy kyiaimupeusaiap neaunand. Bynnali xy-
' yafiTHPrUUJIADHUHT IOKOPH Ba Ky#W uacroraaap uucbaru f_Jf.
6upra axuH, auuu 1,001 nau 1,1 raua 6¥aanu (15.49- pacm, 6). Hac-
TOTA aXpaTyBuH KY4aiTHPru4/iap panuoTeXHuKa, TeJleBuIeHHe, Ky
KAHAJJIW aJ0Ka CUCTeMmaJapulia KeHr KVJJMAHHJIAnu. '
ManGanay tapkaaaaurad 3JexkTp CHreaaJap (TOByIl, BHAEO-
UMIYJI .C/I8D) -4aCTOTACUTra CO3JAHTaH 4aCcTOTa aXpaTyBuH Kyuah-
. THpruu daKaTt wy 9acTorajfiard CHrHajJHUrMHA KydalTHpHO Gepa-
au. IOKopuma Kypub uWKHAraH CXeMaMH3 TOBYII Ba caHoar uac-
TOTaJlapHa WlIJaiiil Ba 4acTota axpartum yuyH yuuHr RC 3an-

Kupu napamerpiaapu R, =R,=R, R, = %, Ci=C,=CBaC,=

=2C mapT/apHd KaHOATIAHTHPHUILH Kepak.
IOgopu yacroranu axparyBuu Ky4aTHpruuJapia OMAKH Ky-
YaATHPrUYHUHT KOJIeKTOD 3aHxkupura LC woutyp yaanaan. LC

KOHTYD PE20HaHC pexuMuia Hwaakau, fy= —V——: 9acToTan®

2ny LC
KY4a#THPTHUHUHT Ky9a#THPUII KO3pPHUMEHTH MaKCHM3J KHAMaT—
ra sra Oyaanu.

1511, 3JEKTPOH TEHEPATOPJIAP

DJeKTPOH reHepaTopaap ysrapmac KyuJaaHuwm (ToK) Manbaupam
dolinanann6, MakAyM 4acToTa Ba IIAaKsjard 3JeKTp TeGpaHumi-
JapHU XOCHJ K#Jaiy. YJaap paano anuaparaap, Ya4oB TeXHHKa-
CHM, aBTOMAaTHKa KypHJMaJiapu Ba DXM Jaapla KeHr KYJAJaBHJanW
Ba TeGpaHHIJAp luaKJWra, 4acTOTaCH Ba YHFOTHII Typura Kapao
6up Heua xuJara GyJHHAAU.

DAeKTPOH reHeparopaap Mmyc6ar Teckapu OOFIannmIM Kywuaj-
THPru4jAap acocuia xypuiaaum. Myc6at teckapu OoraaHum Oe-
pMJraH 4acToTaza CXeMaHHWHT Y3-Y3ulaH yAFOTHIMINNHM TahMHH-
Aaitav. Dynpai cxemanapna ys-ysuaaH yaroTHII losara KeJHER
Y4yH HKKH mapr 6axapuJnuin xeggg. BupHHYHAAH, KydahTHp-
TUYHHMHT KyuyaldTHpum xo3dduumesTH Ba Teckapd GOFJAHHII KO-
3pGUUHEHTH MOLYJJIaDHHMHT ¥3ap0 KynaATvach OMpAAH KaTTa
6yammu kepax, avhu [K|-|B|> 1. Hkxupunnpan, xydadTHpriw
Ba TeCKapH OOFJAHHIN 3aHXHDUAAH KUPHTHATAH (PAa30BHA CHIKHKIE
6ypuaKJAaPHHHT AMFAHAHCH 2w ra xappaau OYJMIIH KEPAK, ADBHE
P - Pog==2wn. IlyHAa KyuadTUPrUYHUHT YHKHIOMAATH KYYJaHHOT
mMyc6aT Teckapu OOFAaHHMIN 3aHKHPH OPKaAM XupHwmura O6epuia-
Au. Kupumaary kyujanum Ougian Kywmuaub, sHana kysasad. Mu-—
cost ydysn LC Ttunjaru CHHYCOHZAaJ KYYJauWILJIap reHepaTOPHHHET
HUIAAMHHK KYpub ungamus (15.61- pacm). TeGparnin KOHTypuAZ
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15.61- pacm.

KEepaKJd yacToTamaru TeGpaHuwaap Xocua Oyaanu. TpaasucTop
TeCKapu OOFJIAHHIN 3aHXUDH OPKAJH KHPHIIra OGepuaraH KydJa-
HHIIHM KyuafiTupamu. Myc6at Teckapu GOFJAHMIN 3aHXHPH CXe-
MACHHHHI YHKHINMAATH KYYJAHHIIHH KepakJud MHKAOp Ba (hasana .

KupuiITa ysaTaau. ysrapmac JIOK MaHGAuHHHF SHEPrHACH KOH-
TYPUHHHT TeGpaHMa 3Heprufcura afinasanu. KOoHTypaarn KOHIAEH-
catop C, Manba E ra yaadraana pesucrop R, TPaHSHCTODHHHI

smurTepH, 6asacu, xoanekrtopu C,— E 3aHXKHUD OpKalH 3apslja-
Haau. Konpencarop C, Ba WHAYKTHUB FaJTaK - y3apo napasen 6yJ-
rad Te6panull KOHTYpuHM Xocua Kujanu. Komgencarop C, Mab-
JIyM sHeprusra ara GyJarasuian xefiud f, 4acToTanu 3PKUH TeO-
panymJap xocun Gyaanu. Yacrora f, KOHTYPHUHT napameTpJapu-

ra GOFMUKAYP :
1

2nerxCx

L, Ba L,s FanaTakaap ysapo HHAYKTHB OoFaanHran. Fanatax L,G aa
KOHTYp 44CTOTaCHJaru ysrapyBuyaH KyuJaHum Xocuj 6¥aazu. By
KY4JaHHII TPAH3HCTOPHHUHT 3MUTTEp-0a3a yuacTkacura OepuaaiH.
KonnexTop TOxM Xam uyacroTa f, Ounam yarapamu. Teckapu OoOF-
JAaHu Myc6art OyJranu yYyH KOJJEKTOP TOKHHUHI Y3rapysuan
TAUWKUA 3TYBYUCH KOHTypparu TeGpasuuinapuu Kyua#tupaau. Ha-
THXAaAa TPAH3HCTOP KUPHIUWJAATH ¥3rapyBuaH Ky4YJaHuIl aMIJIH-
TyJRacH OPTajiH, KOJJEKTOP TOKH 3Ca sTHAa OPTaau Ba xoxaso. Kou-
~ JIEKTOP TOKH Y3rapyBuaH TAMKHA 3TYBYMCHHHUHI OPTHIIM Yerapa-
© . JIAHT@H, YYHKH TPAH3HCTODHUHI KHDHII Ba YHKHUII KydaHHIIapu
ABTOTEHEePATODHUHIL, Te6PaHull XapaKTepPHCTHKACH - 6unan aHHKJA-
HA 14,

' Kom’ypua CYHMAC TeOpaHMIIAAD XOCHA KHJAMLUI Y4yH Myc6ar
reCKapH Gomaﬂnmﬂu TABMUHAAM KHPOA KHAMAAAH. Kom‘ypnam
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sHeprua ucpodu Man6a 3HEPrusicu
- Xucofura TyJaa KOMNEHCAUuANaH-
ran 6yJadmu Kepak. [lemak, KOH-
Typnra cyumac rebpaHumaap xe-
cuJ OYJMIIM YYYH UKKH I1HapT 6a-
| Kapuadwya 3apyp (6y MKKku mapT
y3-y3uoar ylironuw wapmu . ne6
aranajgu):

1. dasanap 6aaHCUHHHT WADTH
(Myc6aT TecxKapu GOFJI3HUII Op- 15.62- pacu.
Ka/Ju TabMHHJIAHALH).

2. AMnautynanap GasiaHCHHMHT MapTH (Teckapu GOFJaHMII KO-
abpdunuenru B ra GOFIHK). - _

LC Ttunparu aBTOreHepaToOpJap IOKOPH 4acToTajapia MIJIATH-
Jiafu, 0acT 4acToTajapiAa HJATH/rasjia sca TeGpaHMil KOHTYpH-
HUHT KOHCTPYKUMscH Kynoa G¥saau. Kyfium wactoTanu CHHYCOMAaT
Te6GpaHuilap XOCKHJ KMAHM YYyH aHYa CONAa Ba ap3oH, RC Tu-
m4pary aBTOreHepaTopAan ¢oinasanuianu. 15.62-pacmua yuyra:
RC sauxupau reHepaTopHuHr cxemacu Kypcatuarad. Cxemara
Te6panMa KOHTYD YpHHra pesuctop R yJanaau. Myc6ar Teckapu:
Gornanuin yuta RC 6§runpan Tamwkul Tonrad asa Oypruupan
u6opar, CXeMaHUHI YHKUII YYHHY YHHHI KHPHID yYu Oujan Ge-
Bocura GOFsab, ¥3-¥supaH yiroHuln wapriapu Gaxapuica, reHe=
pauuasanaértrai teGpaHumap cuaycoupan Oyamaiian. Xocua 0¥-
safurad TeGpaHulIap CHHyCOHAaJ OYAHINE Y4yH Myc6ar Tecka—
pu GOFMaHWIL KOCHHyCOWJa/s TeGpaHHUJIADHUHT aHUK OUp rapmo-
HusAcura mMyaxaaiaanagu. Uy dysaxunsnu dasadyprug RC 3anHxu-
pH Gaxapaznd. 3aHXUD napamMerp/apH YHAAH TanJIaHaIHKH, KOJ=
JEKTOp TOKH Ba KOJIJEKTOp MOTEHIHAaJU OpTranAa 6a3a NMOTEHLHA~
au kamasau. Bomkava xuaub afiTranga, KoJJeKTop sa 6asajnary
KyuJaHuiliap KapaMa-kapmy ¢asana Gyaumu  xepak. Pasanap
6anancy 1IapTH WYyHAAH HOOpaTAUp.

¥4 3enonn RC 3aHXKUPHUHT Teckapu GOF/aHHII KO3(DDHIH~-
eHTHHY anugaaimus, Alap Ry, =R, =R;=R Ba C;, = C,=(; =
= C, KMDHII Ba YMKMUI Ky9/JanWJapu opacujary Oypuak 180%
6¥aca, ¥3-y3nnan yiroHum [, == —IE);—RC— yacToTaza Conup 6y/aa=
Au. Ysaruuw xoadpuuueHTHHHHr MOAyJqu B sca Taxmunan 1/29 ra
TeHr. AMnauryjajnap GasaHCH KyuaHTHDrUMHHHT KO3(duuueHTH
29 nam xam GysiMaranuna GaxapuJaiy. ,

RC aBrorenepatop 6up Heua KamMuuipkJaapra sra. UyHOHUH,
TECKApu COFJAaHHII KYyYaBTHPrUY KacCK&AWHM IUYHIIAHAHA Ba KY=-
yalTupum KO3(PPHUUEHTHHH KamaiThupeaau. Hatuxana, xocua 69a=
ran tefpanuinAap GeKapop OyJaaau. DYEBED ONAMHH OJKII MaKe
Ccanuja YMKUII BAd TeCKapu OOFMaHMII 3&HXWDJAPUHHHI OpaCHTa
aneKTp Takpopiaruy Ky#uaaan. Ulynumriex, resepanugiarrag
TeOPaHHLWINADRUBI WaKJAR Oy3uaraH XaMmAa V3-y3uiaH YAFOTHIR
mapmapu ¢akar yacrora f, ra sKsH OY/raH rapMOHUKaJap yuyH
Gaxapuaanu.
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15.63- pacm.

Fenepauusnnanran TeGpaHuINAD INAKJAMHUET GY3HJHIUMHH fAY-
KOTHII YyYyH KyuaATupraura MaH@ui Teckapu OOFJAHMUI KUPUTH-
sAany. Bynuur yuyd smutrep saHxupura K, Pe3HCTOp yJaHalH.

YHusukau yarapyBuu (appacHMOH) Kyu4JaHHII reHeparopu 15.63-
pacM, 6 fa KypcaTuarad HAKAUAArujeK KYYJaHHIIHH XOCUJI KH~ .
Jafgu. By kyuaanum ocumasorpad/aapia, TEJeBH3HOH Ba paluo”
JIOKaIlMOH MHAUMKATODPJAPAA 3JNEKTPOH HYPHH EfMII YUYH HILJATH=
aany.

Uusuk/u §3rapyBuas Ky4aasuil (UVK) KOHIEHCATOPDHUHT 3a-
pAnnaHuy €xu 3apAACH3JaHMIIM xucobura xocwa 6yaaan. On-
AU appacHMOH KYY/JAaHHUII T €HEPAaTOPY HEQHJH JaMmIa acOCHLa K-
pusanu- (15.63- pacm, a). Cxema E, maHGara yjauranga KOHLEH-
catop C pesuctop R OpKaju 3apsjiJaHajiy Ba yHAArd Ky4JaHHm
optu6 Gopanu (7, naBp uuupa). BakT ¢ = ¢, Gyaranuna (15.63-
pacM, ) KOHACHCATODAATH KYUJAHUII HEOHJH JAMHOAHWHT EHUII
 KyuJaHuIUM 4, Ta TeHrJamwaau. JIaMIanuHr KapUIUJuTH KeCKHH
xamasau Ba C KOHIEHCATOP KHCKA MYJAAAT HuuAa JaMOAHUHT
Yauul  Ky4JaHuIny U raya 3apsaiacusjanaiu (T BaKT HYHAA).
Bakt t=1"#, 6y.nraﬂuna Aavnajraphary ras paspanu Tyraf, Jamna-
HUHT KapIuJurd KeckuH oprajau. Cyurpa xonpencarop sina U,
KY4NaHHIIMraya 3apsaAJaHaAd Ba X0Ka3o. CXeMaHHHT YHKULIMAAH
9Ca appacHMOH KyuJaHum oiuHazu. KonaencaTopuuHr 3sapspna-
HHUIH KCIOHEHLHA) KOHYH 6Yfinua yarapaxu. Peaucrop R opka-
Ju C xoHZeHcarop t, = RC BaKr uuuna 3apaanasany, f,={(3 = 4)t;
BaKT uyuna 6y xapaéH Tyrafigd. 3apslNsHTAHNA KOH/AEHCATOPAa-
TH Ky4/JdHHIl aCHMOTOTHK pasuiupa £, ra, sapAACH3/AaHraHAa -3Ca
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HOJTra siKMHAawaau. By cXeMmaHWHr acOCHii KaMUHJATH JaMIaHHHT
SHHIU Ba YuMUl KYYJIaHHUIAADUHEMHT O6apKapop 9MaC/aurd XaMmAa
pesuctop R Ba xounrencatop C NapameTpPJapHHUHT TapKOKAUTHU-
Aup. By 3ca KOHIEeHCATODHHHI 3apsafjanum 7, Ba 3apsAcCH3Ja-
uuw 7, BaKTJIADHHUHT Y3rapulinra ONM6 Keaanw.

3 =RC,. = =RiC

y epaa R —JIaMHaHHHl" 3apARCHU3JIaHHLl RAKTUAArH HYKH KapIive
JUTH.

UYK resepaTOpUHHHI CTACHAJMTHHH TABMHHAAM YYYH TaIIKY
yHFOHMILJIM reHepatopJaapaan (oifarauuianyu. Tpavaucrop aco-

cuga ty3uarad YYK nuur cxemacu 15.63-pacm, ¢ jga kypcaTui-
rag. BownanrFHy X04aTAa TPAH3MCTOP OYMK BA TYHHUHIraH. YHHHT
KOJ/UIEKTODHJArd Ba KOHNEHCATOPAATH KYWIAHHIN HOJAra SKUH,
Bakgr £ =/, 6yaranvpa V! TpaHsucTtopHuHr Gasacura uiura Ty-
WUPYyBUM MycOAT uMmnyasc Gepusaanu. Bynaa tpansucrop é€nuaa-
au, Konpencarop sca 4+ E,, C, R, — E, 3auxuD O0Opxaju 3apal-
JaHajgH. Jlemax, Wiira TYIIHPYBYH UMIYJABC TabCHUp 3Taétrai Bagr
(T3) vunna xOHAEHCATOPAArH kyuaasuiu optu6 6opanu. By HuM-
HyJabC TABCHPK HYKOJAranuagaH kefiuH (¢ =£,) TpPaH3HCTOD OUYUIHG,
KOHIEHCATOP Tpax3uctop V/ opxaau Te3s 3apsiicu3aananu. Bakr
t={; 6YaraHnia xOHJEHCATOP sHA 3apAgjaHaly Ba xapaéH Tak-
popaanaiu. By epaa KyusaaHMW yH3uMKJAW OYAMINH YYYH KOHIEH=
carop £, (Man6a) xyunanmwmngan aHya Kuuuk Gyaras U, Kyunaas
HUMIuraya sapaifaHagd. Bynina man6a KyuynauMIMHHUHT TYJIHK U=
JATHJIMACJAUTH Ma3KyD CXEMaHHHI aCOCHH KaMYWJAUCHAND. MyKkaMs=
MaJpPoK cXema/Japiaa KOHAEHCATOp 3apsANaHHil - TOKMHHUHT GapKas=
POPAUrHEH T2BMUHJAS6 GepyBuH 3jevruraapaad GofinasaHRAAMU.

15.12. UMIIYJIBCJIK BA PAKAMJIKM TEXHHKA

PaguorexHuka, aBToMarHka, TedcuexaHuyka Ba IXM aapna
MMIY/bC/IH DEXHMIAA HILARLHTAH HMAYASC FYPUAMANap KeHr
Kyanavusand. By Kypu/iMasnapHAHT HwiMAa KHCka MYALA1JH CHC-
Ha/anap maysaziap GHian aaMamub Typasu. WMveyabsCan Hur pesxH-
MH Y3JYKCH3 HII PEeXHMura Kaparauia 64p Kamua ad3ajaniukJap-
ar s:a'
- Amnoyapcau pexumua HW/AraHAZ KUYHMK KyBBATJH KYPHJI-
Ma epnamma UMIYJABC TAaBCHP 3TASTraH KuCKa MyAJaT MYuia
KaTTa KYBBATId SPHLIMII MYMKHH.

2. I/IMHyJIbCJm pexuMaa MIIJAATAH[A APUM YTKA3TUUYAH CXEMa-
Jap ,Kajaur* pe uMHLa niaainy, AbHH  KypHAMAa HKKM XO0Jar-
naH (,,y.naHraH éxu ,ysuaran“) 6upuna 6¥.aanu. Hatuxana apum
yTKasTHuM ac6064ap - napamMeTpJAPHHHHT Y3rapHUIHTA Xapopar-
HUHT TabCHPH Kamasnd,

3. I/IMH}'JH:CJIH pexuMIa CUIHAJHU xanaxnmapnau (6y3mmm-
Aapnau) awpaTMLl OCOHPOKAMP.

Mypaxkab HMOyAsC KYDHJAMANAp HHTErpan ugxpocxeua&apra}

KaMJIaHraH 3JNEMEHTS ap,uaﬂ TYSHABAH.
\~
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15.64- pacm.

DnexTp uMNy bcH Ae6 KUCKA BaKT Huuila §arapMac KHiMar-
JaH Qapk KMAYBYM TOK €KH Ky4JaHUIIra afituiafu. Mmnyuasc Ky-
Buzary napamerpJaap OHJAaH XapakTepJaHajH: UMNYJALC aMIJIHTY-
aacu (A); uMmoyabc pasomufiauru f,. WMmnyaec xuiimaru 0,1 A ra
TeHr OyJaran xuAmaraaH anngaanand (15.64- pacm, a). Bynaa fp—
-umnyabc kuiiMatuaunr 0,1 A npaw 0,9 A rava §jcum BakTH £, —
uMnyJabc gufimatunusr 0,9 A nas 0,1 A rava kaMafinmn BagTH,
AA — uMIyABC YYKKUCHHMHT, NIACAHHIIN,

Arap umnyasCjap OGHp XuJ BaKT OPaJuFH OHJIaH KeTMa-KeT
Kesca, OyHJall uMny ascaap 0aspuil Kemma- KemauKoazL Lmmny Lbe-
ALap neiunajiu. :

Bup cexysn nuuparm MMnyasCjaap COHM UMY AbLC HACHOMACH .
(F') mesmnapn: ' .
Fel

7
6y epra 7 — uMnyasC AaBpH. _

JIaBpHHHr HMOYJAbC AaBOMURAJMIUTA HUCOATH UMMAYALCHILHZ 4Y-

xypauzn pefivianu:

_T
q_ "

2 < 9 10000 G6yammy MyMKHH. _

Wlakaura xapa6 uMnyascaap Tyepu OypuaxJu, TpameunuajaJ,
3KCNOHEHNu¥aA, appaCHMOH Ba OOIuKa Typhaapra GOyaunanu (15.64-
pacM, 0, & Ba £ 2rap). :

Axcapuar uMayasC KYpHJAMAaAapy TapKHOUTa SAEKTPOH KaJAHT=-
‘Jap, #ALEAM  LKEXMT" PENWHMMAA HUIJOBYH 3AEMEHTJAp KHPajRH.
diexTpon HaxuT CHdaTHAA XHONNAD, JNEKTPOH JaMDajap, TpaH-
SHCTOPJAD KULIATHAAIM MyMKHH. Bynna asement dakar (,ynan-
ras“ ma ,ysuaran®) xoxatha GYJuiid MyMKuH. ,¥YJaasran® xoJ/art-
A3 JJCMENTHHHI Kapuinaura R =0, ,ysuaras* xonaraa sca R =
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==o00 fe6 xucobsananu. llysra xapa6 yuguwna cureaa ,60p*
€éKn LAYK“ mefinm MyMKuH. Aciuna Kapwuiuk R HOJZaH XaMm,
YeKCH3NMKIaH XaM ¢apx xunanu. Kaautauer cudartu ,ynaHran®
KAJAWTAATY KYUiaHuul NacaioBu 43, ,Y3WIraH® KaauTAard TOK iy
BA KA/AUTHUHT OHD XOJaTAaH MKKMHWH XOJAaTra yTull BaKTH fy

Ounan xapaxkrtepnasalu. By kuiimMatiap Kanua Kuuuk Gynca, Ka-
JUTHUHT cudaTi wyH4Ya AXMHAMD. TPaH3UCTOPJH KAJHTHHHT HIL-
Aaumued Kypub umkamua (15.65- pacm). TpPAH3WUCTODHHHT YJAdHHIL
CXeMaCH KyyadTHPruy kackazuaaru xabu 6yau6, VI TpaH3HCTOP
LKAt pexuMuna unaian. By pexXuM TpPaH3ucTOp €XM Y3HH,
(OTceuka) éxH TYHMHUII DeWHUMuAA GYIUIIM MYMKHHJIMCH OHJIAH
XapakTepaaHaAH. Ysull pexHMHia 6a3a TOkH f[5, = 0, nOTeHIHUa-
a4 3ca Mauduil 6Yaub, KOJAAGKTOD TOKM KATTa 3Mac ([ = [).
R, KapWHAKKAArH KYWIAHHINHRHT NACAIOBY XyJa KUYHK Ba KO-
JIeKTOpAaH OMuHAéTran Kywiaumm U, =~ E, (XapaKTepHCTHKaxaru
A HyKra) 6¥aalH.

Tyhuanm pexumuia 6asara mycbar noresuuan Gepuaanu, 6a-

E

Uyup : K
32 TOKH -/62=—R—, KOJJIEKTOP TOKH [“2=1—€" KOJJEKTOP TOTeH-
6 K
unanu 3ca Uy, =~O0. Y3Hm peXuMHIAH TYHUHHII DEXHMUra YTHII
Te3 pyit Gepanu Ba 6aza NoTEAUMANH (xupum  Kyunapumu  Uyyp)
HUHT  OPTUUIH KOMMCKTOD neTennuanm (qm{nm KYUYJIAHHIIUHH )
HUHT KaMaiuioura oau® Keaaau. Bywnaii ,kanut* uueepmop/zop-
4u_pefinnaiu. DMUTTEp TaKpOpJIOBqUJ!aplIaH TaKpPOpP/IOBYH ,Kaau1“
scam MyMKHH. ByHHa# KaquTJIapaa KHPHII CHCHAJMHUHT OPTHIIH,
YHKHII CHTHAJWHUHT OPTHIMHICA OAH6 KEeJajH.

DiieTpon KaguTAp TYPAH Y3rapTupGUuAZpla KeHT KyJiaua-
nu. MMayascau pexuM[a HULIOBYH xymxma.aapnaﬂ 6upu Komma-
-patopaup. KomMnapatop uKKM CWrHajHm §3ape TagxoChAzll YUyH
umaatiaagu (15.66- pacm). Komnaparop RMOyILCau pexumaa w-
aatinuran OK nap acocmama gypurany. By pexumpa OK amnu-
Tyaa xapamepncmxacnﬂnﬂr UNBHKCHB KHCMHAZ RUJI2ZZLH B2 KYy-
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16.66- pacm.
yalTHPIHYHKHT YUKAW Kyuiawuwd + U, - B2 — anmx Kui~

mataapra sra 6yJa onafu. KOMIapaTOpHMHI KMpHIIHra KK (Ta-
gHY Ba yJuaHaquraH) KyudaHum OGepuaanu. TasHy KyuJaHHII
yarapmac 6yaasu. Kupull Kyd4/JaBHMIIHHMHT KHAMATH TAAHY Kyd-
aanymra tearaamrasga OK HMHT 4YHKAIIRAACH - Ky3JaHaw 3
KyTOanuiuuan  Yaraprupaiu. KoMnapaTOpHHMHr OJARHA CXeMacu
6unad Tannmu6 umkamus (15.66- pacm, 4). KomnapatopHuHr - HO-
MHBEPCHUOH KHpHIIHra mycOar Teckapu Goraamum Oepmuaras. OK
Jay u6OopaTr y3aTHII XapaKTEPHCTMKACH THCTEPE3HC XapaKTePHCTH-
Kacura yxwmaiuu. KOMnapaTOpHMHr YMKHLIMAATK  Ky4JaHHII
-+ U, Ba — U KuifiMatsiapra sra 6yau0, yHUET xapakTe-

YHK max YHKmax . ¥
puctukacuaa umra tymum U, | Ba xjuub obopuui UK_,O 6ycara-
JapH MaBXYLIUP- 4., KYYJAHHIIHW HOJra TEHr, ne6é xucobaas,

UIWIFa TyIIHIU OYCaFaCcHHH aHUKAAHMHS:
' R, R

U ——2 -+ U —f ==(;
1R:-l’Ra_l“ R+ Ry
' Ri(R; + Ry) - R
U—=—y =128 _ U =i
T Ry + Ry Ry MK Ry
Buno6apun,
R R
Uu. T - (= wnxmax/ El WKmaxs
3 3
. .
UK. o 1_3-3 U‘JHK max-

KoMRapaTOpHUHT -HINJAKMHA TYWYHTHPYBud zauarpamma (15.66-
pacM, 8) TafHY KyuJaHAUIM ¥3rapMac Ba HOJAra Tedr Gyaras xo-
JAaT yuys gypuarad. Taxkocaanaérran kyuaawuwm U, MOAyab xn-
' XaThaH TagHy KYuJaHull Ba HoJAjadH karta, sabuu |[Us>|U, |,
U, >0 6yaca, unkum Kywrawuuww +U, - na —U, . Ta
ynasanu. Arap U, <0 6yaca, —U,, . sau +U,, . ra Kai-
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Ta yaaHamm. l‘nm‘epesu’c coxacu Uy=U, —U,_ 2R‘ U

TeHr 6yaub, Teckapu OOFJIAHHLIHHHT 4YKYPAHTH 6pman aHHKJIa-

maau. Jlemak, xomnapaTtop uxkku Oapgapop xoqar (4 U g max B2

—U ) ra sra 6ynanu Ba Oy X0JaTAapHUHT OHPH KHPUWI KYyd-

4HK max

JIAHWLIJAD afHMpMaCH MINTa TYLIMI KYYJZHMIGHAAH KUYHK Ba K-
#iu6 00OpHUIE KydAaHUIIMAAH KaTTa OY/AraH OpaiduKAa cak.aauub
Koaanu. Kommaparoparap OXM napaa, Typaum y3raprupruurapia
CHIHAJ/IADHU TAKKOCJAIl YUYH HHLIATHAALH.

Kommaparopaap acoCuia MyJ/AbTHBHOPATOpAAp KypH/IaLH, MyJb-
TusubpaTop He6 TYFpu OyPUAKAH HOCHHYCOUJAJ TeOPAaHUIIASD re-
weparopura aiTunaan. TYrFpu OypuakJy TeOpaHUINIAD KYN COHJH
oAAMH rapMOHHK TeOpaBullliap WMFUHANCHIAAH HOOpATAMp. My.s-
TuBMGpATOPAAp MMIY/ALC TeXHMKACHAa, DXM Ba aBTOMATHK KY-
puaMasapja GOmKapyBuYH, WINTa TyMMHPYBIH FEHEPATODP Cudaruia
HIIaTHAALH,

MyabTHBHOPATOPJAP CHMMETPHK, HOCHMMETPHK subparopaap-
ra 6yauHaau. My abTuBHOPaTOp/ap Y3-Y3uHH YHFOTHUI PEXHMHIA
awaafnd. CHMMETPHK MYJbTHBHODATODHUHT HIIJAUIMHH KYpHO
gnkamus (15.67-pacm). Kommaparop cudaruna wumiaadrran OK
HHHF MHBEPTOP/MOBYH KupHiuura RC 3aHXHDHH KHPHTHW Hyau
GuaaH KOMIIAPATODHHHTI YHMKUIUKMAATH CHIHAJHUHT AABOMHEJUCA
Gomkapuaagd Bakt £=1¢; 6yaranna OK HuHr xupuumIapumaru

curHan u, > 0 Gyaca, 4uKUIL qunaﬂnum Lo =" s> 1O~
MHBEPCHOH KHDHUIAATH KY9JAaHHUI &, Smeax 6ynanu. by
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YHKMIIZATH KYYJaHHI TaBCHpHAA Kougencatop C pesucrop R
OpKaau 3apsananafu, MHBePTOPJOBUM KMPHLINATH KYUJIAHHLI KOH-
NeHCATOpJarn Kyd4JaHumra Ter Ba #,=—BU_ = guiimarra

spuwranna #, =0 6yaub xonanu. Haruxana OK. uuar wugnmu-
Iard KY4JaHHMHUHT KYTOJaHHInN ¥srapagu Ba u
U, 6yara-

B, =PBU,. . OVJ804. UHKHII Ky4JaHHIOW 2y =U o
HH YYYH KOHAEHCATOp KaHTa 3apsijaHalA¥ Ba HHBEPTOPJAOBYL

~— Mycbar Teckapu OOraaHMII KO3bdUUHEHTH.

YUK = +U‘1HKmax»

KAPUMIZArd Kyd/MaHM SHA HOMHBEDCHOH KHMDHMIIJArH Ky4Jauum

(z,) ra Tedr 6yau6 goJrauuna #, = O 6§46, YHKHIILACH Kyd-
JAHHIMHUHT KyTOAaHumu &, ==+ U HaH & =

unk 4BK max aug  ~ umKmax
ra ysrapaau. 2Kapaén 6up MapoMmia Takpopaarub Typaau. Myc-
6aT mMnyJabcaap AABOMUAIHIY MaHGUE WMIyJbCaap AABOMHUHJHUIH
Ousan Tenraamagu. Mmnyascaap uacroracs Ky#duparuua Gyaanu:

i 1 1
P

i tu, 4 tu, T ot
ViMnyabcHuar #aBOMUfiANIY 33aHXKHUDPra yJaaHral R; KapmujuxJap
Ba C KOHJEHCATODHUHF CHFUMHUra GOFJHK.

OK HuHr HHBEPTOPJOBYM KHPHIIMra KeTMa-KeT YJaHrad pe-
3UCTOpD Ba AMOLMAH MOOpAT HKKHM -ni0x004aHH ¥3apo napaluien
KoujeHcarop Ou/aaH KeTMa-KeT yJaul OPKaJn HOCHMMETPHK MYJib-
TUBUOPATOP XOCHA Kuadul Mymkus (15.68- pacu). Konnencarop C
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YUKHIIJIATH KYYJAHWHHUET GUp KYTOJaHWHIMZA pe3uctop R, Ba
anon VL, opkanu sapsanananu. Kyunamuwm Teckapi KyTt6J/au-
ranfia KOHAeHcaTop peaucrop R, Ba.auon VD, opxaau sapsmna=
HaaH. Jluojjap KapmuJuruey xucobra oJmacak, Mycb6aT Ba Man-
" uit UMnyAbCAADHUHT HaBoMuiaury R, Ba R2 KapilHIuKaapra
nponopuuonan 6ynanu (15.68- pacm, 6). OK HuHr HHBepPTODJIOB-
' 4yu KHPUiiMAArH KOHHLEHCATOpra napajjen IHOL OWUPHKTHPHO Oup
MMITYJLC/IM BUGPATOP XOCHA Kuanm MyMkuH (15.69-pacm). Bup
HUMNYABCAM BUGDATOP KYTYBYM DEXHMJIA MIIJAOBYM MYJILTUBHGpa-
Topaup. MyJapTHBROPATOP HKKHTA GeKapop XoJaTra sra O6y.ca,
6up uUMNyJALCAH BUBpaTOp GutTa Gexapop Ba GuTTa -6GapKapop xo-
Jatra sra. Bapgapop xoJsaTaa suGparopra KHCKa HIIra TyLIHPYB-
uyx UMnyJaeC Gepuica, y 6ekapop xosartra yraau. YuKdm saHxu-
‘pufa TYpTOypuUaK MMNyJbC XOCHE GyJjanu. KOHAeHCATOPHUHT 3a-
PALAAHHUIN TYraiy GuIaH Oup umny. e BHOPATOp siHa Gapka-
pop xoxaTra yranu.

15.13. MAHTHKUA ®YHKUHSAJAP BA DJEMEHTJIAP

Pakamsn axGopornan ¢oinsranyBuy Kypuamajap MaHTHKHA
Ba XOTHpA 3JEMEHT/IapH acocHna KypuJaalu, MaHTUKHI 3sJeMenT-
HUHT KHPHMII Ba YHKHUIMAArd CurHana ¢akKar HKKH KuiimMarra sra
6yaumu MyMKud. By xuéimataap ,1* Ba ,0“ Tapsma Oearusiana-
Id. MaHTUKHA 3M€eMEHTHHHT KUPMIIMAArH MUKAOP MAHTHKUH an-
re6pa éku byaws anreGpacu xoupanapu acocuia YHKMINJATH MBK-
popra aihautupunanu. Byab, aareGpacu ax60pOTHHHT (PU3HK XYy~
cycusiTaapunu xucobra Ogamaf, yHUHr ¢axart ,TYFpu‘ (ManTHKHi
S1¢) éxku ,HOTYPpH“ (MauTukuét ,0) Jury TOMOHMIAH Kapamra
UMKOHMAT 6epaau. MauTukuil saeMentiap épnamupna Oup Heua
ofnuft MaHTHKHUE (PYHKLUAJIAD OAXADHUIMIIK MYMKHH.

Acocu#t MaHTHKHE (YHKIUAJIAD — NMBBIOHKIUA (MaHTHKUH KV-
muil QYHKHUACH), KOHBIOHKIMA (MaHTHKHH KYNaiiTupHIn). HHBEp-
CHA (MaHTUKHE HHKOD 3THIN) QyHKUUATAPUAUD. MaHTAKHH K¥muur
dyuxunacu ,EKH“ ne6 aranagu. . Pynxkuuonas cxemarapiaa 3sca
15.71- pac™, @ na xypcaTuaraHiek TacBupJaHaAH. YHHHT Oaxa-
puaHIIl kougacH Kyhuzaruda, Kupuuira Gepu/ran curia/sapiag
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Joakaa GuTtacd Maurtugufi ,1* ra Tesr 6yacCa, uMKMIIAArd Cur-
Haa xaM ,1° ra rtenr. ,EKW® onmepaumsicunu Gaxapum KoMzach
15.71- pacm, 8 Ba AamarpaMmacu 15.71-pacM, 2 Aa KypcaTHJras.
Iy ¢ynxuugqapau 6amapub GepyBun onnu#i cxeMa Oyaunuwm
cxemacu 6yau6, 15.71-pacm, 6 na kypcarmaras. VD, éxu VD,
JAUORAAH €KH HMKKaJAa LAMOANAH TOK YTraHAaruHa Kapumiauk R aa
. KY4JaHHI XOCuJ GyJaand. :
~ KonbloHkiiuag €k MAHTHKHA Kynagtupum ¢yHxuusca ,XAM¢
onepauusicl ne6 arasapu. 15.70- pacMna yHuEr QyHKUHOHAN Cxe-
MmacH, 6axapuJumid KOWAACH Ba AMATPaMMajapu Kypcatharan. Mk-
Kaja KUpHuILJa XaM MaHTHKHH ,1° 6y raHllaTMHA 4YMKHWUJa Xam
o1¢ 6yaanu. Kupumimard 6upop CHrHaJa MaHTHKuUB ,0“ ra Ttewr
6yJca, uuKuiaary curnad xam ,0“ ra tenr. 6yaamu. llly onmepa-
uns 15.70-pacm, 6 pa kypcaruaran cxema 6yfiuua Gaxapuaranu.
Ukkana xuonnunr gupuminura ,0* curuaa 6epuaca, IAHOERJAD OUYMK
6yau6, pe3ucTOop Ba AMOAJAPAAH TOK yTaau. Man6a KyusiaHHIIu-
HUHT KAQTTarHHa KHCMH KapmuJauK KA jparu KyulaHHBI = DacaioBu
6uJaH MyBO3aHatJawnG, YMKHIIAATH CHUFHAJM XYO3a KHYMK, SbHH
,0* Oyananu. Arap uKKaja [AMOAWWHT KkHpHmiura ,1* curuaa Ge-
punaca, AHOBRJAp <€nujaiu, Pesucrop R naH TOK yTMafax Ba UH-
KHILJATH KyUYJaHuil Man0a Ky4/aHUIUMra TeHrJAamraku.
VinBepcus €ku MauTukui HuKop oTHw dynxuusch ,UYK* one-
panusicu ne6 artanaad. By omepauusHuHr (YyHKIHOHAJA TacBRpH,
GaxcapuaMuw KOMAacHM Ba Awarpammanapu 15.7z- pacmpa kypca-
TRAraH. Maskyp - emepanusHu. Gaxapuil KOHZACH KyAuaaruya.
Kupumparu curnan- ,1“ 6Yyaca, wugumaa ,0° 6¥xanu, xupumza -
#0¢ Oyaca, unguwga ,1* 6ynanu. 15.72- pacM, 6 ma kypcaruaran
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cxema JMYK* onepauuscuny Gaxapanu. Kupummarn kyusaanuur
,0“ ra TeHr Oyirania TpaH3uCTOp €nuK, £, KyuJiaHuml YHKHIU-
JArd KyuJaHHIIra TeHr, ABHM ,1“ 6¥aanu. Kupurura cursaa 6e-
pHJAraHfa TPaH3HCTOp OUYWANG, VHIAH Ba KapWHAHK R, NaH TOK
¥1aau Ba R, KapuIMJHKAA KyuJaHHOl facaioBH XOcHa 6yaaam. u-
KHIIJard Ky4YJaaHuid Um = E,— [ R, HAHT KU/iMaTH KHYHK, ABHE
0% O¥nanu.

Illy yu acocu#i MaHTHKH# 3JeMeHT €épjaMula Xap KaHAxali MaH-
THKuA QyHKUHsIapHH Gaxkapuuy MyMkuH. By aaemenraap aar oa-
Aufl 3/eMeHT]ap Xucobaauann. lllyHunriex, KOMOGuHaLUAIAHTAH,
ABHA 2 Ba YHAAH OPTHMK onepamus Oaxapa oJazurad (Macajaam
EKU — MVK, XAM — YK Ba Gomkanap) sieMeHTIap XaM GOp,

Xo3upru BakTaa XM Japaa MaHTHKHI 3JeMeHTJap CucreMa-
cunau kKedr doinanavunann. PyskuHoHaA TYJAHK OYJAraH MaHTH-
KUil 37eMeHT]ap TYUAaMH MAHMUKUE IAEMEHMAQY CHCMEMACH
ne6 atananu. Dy Tynaammard sneMeHTIAp YMYMAR SMOHMDPHK, KOH-
CTPYKTHB Ba TEXHOJOrHK mapameTp/apra sraiup. YJapHHHr ax-
GOpPOTHH TaCBHPJAAIl YCyJaH Xam Oup XxuJa OyJanu.

Kaunnmalt sneMenT/apral XOCHJA KHIHHCaHJAWUTHTra Kapal MaHTH-
KUl 3JeMEeHTJap pesucTop-tpausucropau Mantug (PTM), auon-
tpausucTopad MaHTHK ([LTM), TPaH3UCTOP-TPAH3HCTOPAH MAHTHK
(TTM) Ba MOSI (mertaann, OKCHA, APHM YTKa3rHu4)- TPAH3HCTOPJIH
mautuK (TM) aapra 6yamnaau. 15.73- pacmna kypcaruiaran TTM
S/eMEHTHUHI CXeMaCHHH Kypu6 unkamus, By anement XAM—UYEK
onepauusacHHE Oaxapaiu. ,

15.73-pacMza Kynm 3SMHTTEPJM TPaAHSHCTOP ACOCHAA KYPHJATam
TTM saeMEHTHHHT cxeMmacd kypcarmwiarad, CxeMa Kyn 3MUTTEPIH
V7, tpansucrop Ba VT, Tpausucropaan ubopar. VT, Tpansucrop-
wunr A, B, C xupnmnapura O éku 1 gufimarra sra 6yaran cure
naanap Gepuaanu. ,0° ne6 TYHAMHMII pexuMuIa MIUJIAETraH TPaH-
suctopuuHr U, KyuJaHuWiura TeHr GyJraH Kyd4JaHHW KdHMaTH
TymyHmJaaAH. Arap cxeMaHuHr Gupop kupumura ,0¢ curnan Ge-
puaca, 6asa ManGa kyuianumu E, 6unan pesuctop Rg OpKaam
yaauraHg yuyH tpansucrop V7, Tyiunam pexumura yraau. Byn-
na /,, KOMJIEKTOP TOKH KaTTa aMac
Ba /s, Tokura teuramp. Us, Kyu-
Aanum 3ca VT, TpaH3UCTOPHH M Ill-
ra TYWHPHII Y4YyH e€TapJu 3Mac.
SeMeHTHHHT YHKHIIHAATH KydJa-
nuin E, ra, 9544 YHKHIIAAry Cur-
Hal »1* ra TeHriup. Arap KHpHIU
3aHXKUPAAPUHUHT Gapuacura ,1° ra
TYFPU KeJNaluraH CUrHal, abuu B
TeHr OyJraH KyuJasum 6epuJca,
VT, TpaH3HCTOD HHBEPCHOH pe-
wuMaa Hmaad 6omaadan. Tpan-
3UCTOPAArH KOJJIGKTOP Ba 3MHT-

‘tepuunr BasudanapH ¥sapo ypuu 15.73- pac..
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anmamand., VHeepcuoH pexuMmza TPaH3HCTOPHMHI y3aTH KO2(-
«punuenTy Ba sMUTTED TOKMHUHI Ba3uacHHN 6a)KapyBYH KOJJIEKTOP
TOKH KHUHKIUp. Pesucrop Rs Ba V7, TPAH3UCTODHHHT 3IMUTTED
YTHmuaaH yraémwraH ToKk V7, TpaHSHCTOPHH TYHAHHHMII DPeXUMHUra
- ¥1xazaau. Yukum  Kyuaamumu Tpansucrop V7, uuer U, kyu-
JAHMOINra, SbHH uumguingars cursaa ,0* ra tenraup. TTM TH-
aujary cxemaJap ypraua Te3KOPJAMKKA srampup. Yaapaaru cur-
#HajaupHr Keuukum BaktH 10— 30 Hc ra Teur. TTM tunparu
‘Xap OGup sjeMeHTHHHr upkumura 10 Tajzan MaHTHKHE CxeMa yJaim
" MymxuH, TTM saementapu MuKpocXeManapaa Gaxapuaran 6y/u6,
Oearunanpmunary JIM xappaap yHuBRr (YHKIHOHAN Basudacuuu
ManTukuii ,XAM“. By anementsap MaH6a KYYJAHUIUH 5 BOJBLT
Oyaranga Hwaaian. Yaap yqu 1“ HuHr Kuimatu U'=2,4 B;
~0% gmur guimatn U%=0,4 B.

SAMmutTep GOFJaHWmAN MaHTHKUA (DBM) sseMeHTAapHUHT HII-
Jlam OPHHIHMIOH KUPHUII KyusjaHHmM OHpO3 . y3raprasia TokJaap-
HUHT KailiTa yaamumura acocaamasu. “EKU* éxku ,EKU — YK«
-OHEePAUHUsICHHY 6axapyBun DBM Tunuparu 9/eMEHTHHHT HIDAAMIH-
Hu kypub umgamus (15.74- pacm). Kwupum cursaasappy A Ba B
Tpansuctopaap V7T, Ba VT, uunr xupumura 6epunanu. Tpansuc-
qopaap VT,, VT, Ba V7, nuddepenunas KyualiTHPTUUHH XOCHJA
KHAaAW BA CXEMAHUHT KUDHUI KAPIIWAMTH KAaTTA OYJHIUKHE Tab-
muniaiayu, Tpausuctop V7T, TOKHHHT 6apKapop Gy umuny Tab-
Munaainy, Tpausucrop V7, Hunr O6asacumara ysrapmMac TasHy
KYUJAHUIHHH TPAH3UCTOD VTG Ba Kapuaukaap (R;, Rg) naru xyu-
JIaHHI 6YaruunapHu Xocua kuiaanu. uonsaap VD, sa VD, rasnu
KYUJAHMIHMHUHT TeMIepaTtypaBufi 6apKapopJuruHH TabMHANA0 Ge-
panu. Tpamsuctopaap V7, Ba V7, yuKHu KapHIHJIAKJIAPUHHHT
KUYUK OYUIIMHM TabMHHJAaBAH. Arap TpaHsucrop V7, HHHT Ku-
pum sanxupura ,0* ra moc Tymazaurag curaaa Gepuaca, V7, ma
VT TPAH3UCTOPJAp y3ull pexumuna 6yaub, V7. TpansucTop-
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guHr ToKku V' 7T; TPaH3HUCTOD OpKaiu
yranu. ByHla KOJAAEKTOP 3aHKHUPU YUYH
Harpyska 6yaran R, pesucropaa kyu-
Janum xocusa Ofnaau. By KyuJanum
SMUTTEPJH TakpopJarud 6yaMmums V7,
TpaHsucTOp €paamuna TakpopAdHALK.

Arap xkMpHil 3aHxupura ,l1“ curHa-

au Gepuaca, V7T, TPaH3UCTODHHHI TOKH
VT, Ba VT, TpaH3ucropjap 3aHxupura
kalira ynagaau. Tpansucrop V7, 3ca
énuaand, R, KapIWINKAA X0CHJ GYaraH
kyuaanumt V' Ty sMuTrepan TakpopJaray
opKa/u _YUKHIIra 6epn.11a,uu CxemMa
EKU — UYK onepauuscunu * 6axapanu.
ODBM THOHAATH JEMEHT I0KOpH TE3KOp-
JUKKA sramup. Y6y 3/eMEHTHHHT UKKH
- yukumy (TYFPH Ba HHBEPCHOH) G6Y.HG, 15.75- pacwm.
yaapra 25 — 30 Ta 3JeMeHT yjaw MyM-
KuH. DHpox Oy 2JeMeHTNIapra Xa/JaKuTaap TabCHPH Kyuau G¥-
Jafii. YHAAH TamlKapd, HCTEBMOJ "KHJAaIUraH KYBBAaTH XaM KaT-
ta. OBM Tunuparu s/jeMEeHTAApJa CHTHAJHMHI KEUMKHII BaKTH
1—5HC (nanocexyHn). llly ca%a6pan yJaap, acocaH, Te3Kop
cuCTeManapia Kenr kyJinaunaanu.

MOIT Tpansucropaap acocuna Kypuirau HHTe['paJI cxemanap
TTM Ba DBM 3nementiapra Kaparagia ceKHHPOK Huwaafiau. Cur--
HaauuHr Keuukuwn BakTH 50—100 me. By anemedtnap ncrenMon
KUJAaIUral KYBBATHUHI HUCOATAH KWUUKJANTH, YHKHUINTE yJaapafu-
raH 3/JEMEHT/Jap COHMHHHT KVynaurn Ousian ¢apxk guaaau. lly-
HUHTZIEK ~MMKPOCXeMala Srajnaiifliran 103aCu Xam KHUMKAWP.
XAM— YK onepamuscunn Gaxapysun MOSI sleMeHTHHUHNT HII-
JamuEd kypub uwkamus. 15.75-pacmia 6up KyrGau Tpamsuc-
TOpPJAp AaCOCHJA KYPH/JTAH MAHTHKUIl 3M1eMEeHTHUHT CXeMacu Kyp-
catuiras. Cxema yuta Oup KyT6au TpaHsucropaan uoopar. V7,
Ba VT, TpaH3uCTOp/NApra KupUIIl CHrHAJAH GepuJanH. Tpaﬁsnc-
top. V7T, aca ucremmosuu TpaHsucTopAup. KupHuil curHaanapw
ABHA VT1 Ba V7, Tpamaucropaapra Gepuaagu. Arap Hkkaja Ku-
pawra, V7T, Ba VT, napaunr tambacura (3arBopura) ,1“ curHa-
Ay (tamGanap norennuajnu Mmaaduit) 6epuaca, V7T, sa V7, Tpan-
3ucTopaap ounK, VT, TPaH3UCTOpAAa KYUJM&HHIN TAcasilu, YHKAIl-
ma sca ,0“ curHaa 6ynanu. ,0“ curmaauumur gufimatu U, kyu-
Aauumra axue 6yauma yuya V7T, Ba V7T, odug TpanaucTopaap-
HUHT HATHXKABWl Kapwdauru V7, TPaH3HCTOPHUHI KAPIUUJIHTCHAAH
aHua kHynk Oyaumu xepak. Cxemannsr uugumura 10 rtagan 20
Tarasa 3/Me€MeHT yJaml MYMKHH.

15.14. JEKTPOH XHCOBJIAI]j MAHITHAJAPUHUHT
ANPUM DJIEMEHTJIAPH

Tpueeep uxxu Gapkapop xonatra sra 6y/a ONafUTaH UMNYALC-
JH pexuMia HUIOBYM KypuaManup. Tpurrep 6up Gapxapop xo-
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. AATAQH WKKMHYMCHFA T2 KK
KyuJaHuiaap TtabcupuUia ¥ra-
Ad. Tamgu Tabcup aTYBUH Kyu-
JAHUUINAD - Y3UJAT@HIAAH CYHT
TpUrrep Yy30K MYRAAT (aHIH

C CHrHaJl KeJAryH4ya) HYHAA my

6apxapop XOJaTHHH CaxJjab Ko-

= Japu. SlHry’ CHUrHaja KeJjrasumnaa

)] TpUrrep siHrH 6apxapop xo.Jar-

ra yranu. Tpurrepaap Oomka-
puium Typura KapaG acuHx-
pOH B3 TaKTAM XuaJjapra G6yju-
156.76- pacu. nanu. Basudacura gapa6 tpur-
repaapwu -R—S, D, T, I—K

Typnapra 6yaui MyMKuH, Tpurrepaap acocan XAM UVK éxn
EKU — MY K manTukuit asementiapias ubopat Gyaaiu. EKH —

VYK manTtukuit sMeMeHTAapAaH Kypuarad Taktan R — S tpurrep-
HUHT WmJAamuHn KYpu6 wukamus (15.76- pacm). Tpurrep yura ku-
pumr R, S, Q(Q) a uxkura wuxum Q, Q ra sra. Kuprmra ,1%,
.0¢ Ba xucobaaur (TaKT) uMnyJbcH Oepuaaiu. YHKALIAAH Ho.nb“
© €kH ,6Hp® HH OJHII MYMKHH. Arap Tpurrepuusr S KHpHIﬂHra 14
R xupumwura ,0“ Gepcak, HOMHBEpPCHOH uYMKHII Q aa ,1¢ cur-
#aJu xocua OyJaaam Ba 6y XoJar Teckapu OOFnaHHIN qu)afum
Y30K MyAAar cakAasu0 Kojamu. TpurrepHu OUP XOJaTAAH MKKMH-
qy X0JaTra TaKTAH rmpmuma Gepuaran Cur{an €paamuna xaM
YTKa3um MYMKHH.

Hurerpas muxpocxemanapia TPUITEpP Ba YHHHI KHPHUIAAPHHH
GOLIKADYBYM CXeMa KOpNycra KOAJAITHPHATAaH SroHa KPeMHH{
aacTuuxacuaa Gaxapuaagu Ba TT, TP, TJI xappaap Gunau Gea-
THAaHA L H.

TpurrepJiap acocufa HMNyJanC XHCOOJAaruuaap Kypwaaxd., Xu-
€00/aryY KMPHII CHrHALIapHU XuC06/4aG Gepand. XucoGAarniaap
MAMJIOBUH, afiupyBuu Ba peBepcHB TypJaapra o6yaunasu. Tpurrep
ACOCHAA TY3HJCaH KaMJOBYH XHCOGAATHYHHMHI HINJRWHHUL KYPUO
gukaMu3 (15.77- pacm). DBomaanruu xoaataa 6apqa TpHrTepaap.
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»0¢ xosatna 6ynagu. Tpurrep 7, HUHF KUPHIIMTA HMOYJALC Gew
‘pusagu Ba Tpurrep ,1° Xosarra yraau. Bynaa rtpurrepnap 7,
7, nactaabxu xoqaria Oyaagu. KefuHr® nHMnyJabCAdH CYHT TpHr-
rep 70 Budr 9YugMmuAa Tpurrep 7, ra HMOYJbC y3arHJand,
tpurrep 7, aca ,0¢ Xosatra yraan. YuuHun umnyasc 7, Tpwur-
repuu ,1“ xoxsatra yrxasamm, tpurrep 7y ,1“ Xoznataa, Tpurrep
T, ,0“ xonarna 6yaanu. TYpTuHuM umnysabc Tpurrep 7, HH ,0¢
XOJaTra YTKA3alH, YHHHT YHKMIUMIATH UMOYAbC TPHITep 7; HH
,0° xoJaaTra yTkasajgy, Tpurrep 7, HHHr UYUKHHHAAH HMOYABC
tpurrep 7, ra yTub, yuu ,1“ xonarra yTkasaaum Ba Xokaso. Tpur-
repJap .XxoJaTUHH 9- KanBaJ KYpuUeHmKAa udonatall MYMKHH.
HNewmax, TpurrepjapHuHl X0JaTH MKKWJIW CAaHOK CHCTeMacHharu
HMOYJAbC ap COHMHHHI @3uauiuMra MoC Tywanu. Tpurrepaap co-
Hura gapa® xucoO6/avuild MYMKHH OYJArad UMnyJAbCJaap COHH aHUK-
Janagu. Arap Tpurrepsap CoHu n =3 6yaca, umnyiabcaap N =
= 2" = 2% = 8, Xucobaaruuaap (cuéruwmkaap) 4, 8, 12 paspanau
6yaann. MIkkuaM caHOx CHCTEMaaa HIIJaliAurad xucobJjaarudJap-
JAH TaUKapu YHAH Ba OOINKA CAHOK CHCTeMaikapuAa HIINANAUraH
- xuco6aaruyaap xam 6op. Y/ap HKKWJH CaHOK CHCTeMacuia Hil-
Jafiauran xucobJaruynapiaH TPUITEpJap COHH XaMmAa HHBEPTOP-

O-wansa a
UMayascrapuasr taptad M Tpurreprapuaur x0aatd

T, |- T, ] 7,
0 0 o | 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 ] 1 1
8 0 l 0 0

JAOBYH YUKHINM BA KHDHME 3aHXHDU Opacuia reckapu OGOFJaHHII-
HHHT MaBXYLJ4ru Ou/aaH apy KHUAagH.

Peructp ze6 axGoporHu €3u6 OJAyBYH, CaKJOBYM Ba UHKApUG
OepyBuud KypuaMmara afiTunann. Peructpaap acocaH HKKHTA paKam-
HH XOTWpara OJMLI Y4yH wmjaruaajd., Bup COH &suiaranupad
ReilUH WKKHHYM COH &3WJIMAryHd4a perucTp GHPHHYM COHHM 3CJa0
Typagu. Peructpaap xam Tpmrrepaap acocupa Kypuaaau (15.78-
pacM). Ukknau COHMHMHr Xap Oup paspsau y3 Tpurrepura &sg-
Jand. Tpurrepiap COHH PErHCTPHUHTr PaspaAAJapHHu aHUKJAA0 Ge-
panu, Typr paspsamiu CypyBuM PpErHCTPHUHT HIIJAUUHH KYpub
usgamMu3 (15.78- pacm). Macasnau, perucrpra 3 pakaMuHH €3HuI
kepak 6¥acun. By pakam ukkuau canox cucremacuga 0011 ne6
ésunanu. Mactaabku xonataa xamma tpurrepsap ,0° xosatha 6y=-
aagu. Kupuw samxupura 0011 pakamura mMoc KeNyBYH HMOYJbCe
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15.78- pacu.

Jap cepudcu Oepusanu. ,CypyBuu® KHDHIIHra CypyBYM MMMYJILC-
Jgap 6epunagu. CypyBUH HMIYJbCJAp KHUHK Daspaisd TPHUTTEp-
AaH I0KODH pPaspadiu TPHUrfepra HMOyJAbC YTHIHH YuyH pyXcar
6epaau Ba KuUUHUK paspaiiau TPUITEPHU fAHA ,0% xoJsarra yTKasa-
au. Tpurrepaap xonaatd 3 pakamu esmranma Kyfiuparyga ugo=-
Aanananu (10- xanBadg).

10-kxansaa

TpuITepAapHUHT XOBATH
T, I 1, [ . T,

CypyBul HMNy.JbCAApP COHH

o3

1

W WON - O
ooCcCoC
coocCcCe
—_——C o
_CC O

Kepafc 6yaran COH €3uAraHiaH KeHHH CypYyBUH UMY ALCAaPHH
Gepuir TYxTaTu/iaLuM Ba ax6 opor é3uaub Koaaxu. Perncrp ax6o-
pOTHU KeTMa-ker Ka6ysa Kuaub oJjaiu. Maskyp axO0pOTHM Tpur-
repiaH KeTMa-Ker Ba napajjes XO0JAa YHKapuD OJHLI MYMKHH.
AxGopor napaJjies X0JAd YHKapHG OJHMHTAHMAA Y XaMmMma TpUr-:
repJapHUHT YHKUIIWAAH GWpBapaKafiura OJWHAMH. Perucrpaa ax-
Gopomu yHrra €xu u4amnra cypn6 UKKHJAY CaHOK  cucTemacmia
€su/ran pagamid 2 ra GY/Mil €xkd KYNAATHPHIL MYMKUH. Bynnan
TaKapH, pemmpnapﬂ,a MKKH/JH KOAHA €3W/IraH HKKHTa COHHH
Kynadgtupuin éxu OYJIANI MYMKHH. Kynaﬁmpnm onepaumcn pas-
paljap 6Yfuua CypHAran COHAApHM KywWwuul omnepauuacH Ouaan
aJMalITHpUJAafn. Byaum onepaumsAcH 3Ca afupuil Onepauusacu
6usaH aaMaiuTUpUAaL.
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15,19- pacm.

Ilemudpparop neb6 Typau KOAJM axGOPOTHH axparta OJYBUH
Kypu/iAMara agTuaany. Yu sJeMeHTAH KONHH axXpaTa O/Nalurad ne-
DIUpPATOPHUHT TY3SHAHII NPHHLKNUHK KYpHO uukamus. Kupuiusa-
T 32HXUPJAPp COHM R=3 O6YyaraHH yuyH uuguwng N=2%2=38
myHa OyJHINK Kepak. YJIOBUM JMHUSJAAP TYOJaMM uuHa ned ara-
JNanu. Ax60poTHu €3ub oaub, cakJall ydyH yuTa Tpurrep Ba Gup
Hewia  XAM* ajemenrnapu kepak (1579- pacm). TpurrepaapHuHT
Xap O6Mp YMKHW UIMHACH OWOJ BAa pE3HCTOPAaH TalKUJ TONTaH
»XAM® 9/leMEHTHHUHT UYHMKHII [IHHANADW Y3UHMHT KHUDHUIU ILHHA-
Japy Ouaad xecuwint {rubd, Marpuua waxauaa 6ynaain Ba OYH-
Aai gemndparop AnOAAn-MaTpULAAd Ae6 arasaau. TpUITEpHUHT
KUpHUI 3anxupura 4 paxamu (100) Gepnsca, ¢axar TYpTHHYH YH-
KHW WuHACH ¥ — £ Ky4y/JaHUIIHW Onuw MyMkuH. 7 curagu (111)
Oepuirana €TTHHUW WHHARAard kyuaawudw £ ra tenr GyJjanu Ba
Xokaso. [lewndparop tesxop 6yau6, acocuii kKaMUHJIUTH HUCOATaH
Kyn 3JeMeHT Tajad 3THWHAARUP.

15.15. MHKPONIPOUECCGPJIAP

Xosupru 3aMoH HJM-TexHHka Tapakkuérh KHC — muKpONpO-
HeCCOPJNapHUHT HuI1a6 wuxkuanmy  Ounan Ooraukaup. Ax60poOT
ycTuAa apupMETHK Ba MAaHTHKHI OnepaunsJapHUHr TYrajlaHrad
KeTMa-KeTJUTHHA Oaxapaguran KYDHAMa MuKponpoyeccop nebd
aranagu. lllynunraek, Mukponpomeccop axGoOpoTHH XOTHpaAa cay-
nab, yHYW 1a0IKU Kypuama 6uiaan aamamiub Typaiud. Y HHHT BasH-
dacu IXM nmpoueccopununr Basudacura yXwaiiu, JCKHH HMKO=
MUATAAPH YHHKHILAH KaMpoK. :
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‘ 15.80- pacm.

Mukponpoueccop (MIT) HUBF (YHKIHOHAN TY3WIMHIM Ba HI-
Jal NPpuHIMNE Ounad TaHumu6 uukamus (15.80-pacm). MII ruur
KHPHIJUra MabJayMoT/iap MaccuBH .l Gepuanb, 6y Maccupra Mab-
JyM (Xx) nporpamMa acockza HIIOB Gepuiaiau Ba uugumna D
MabJAYMOTJAAP MacCHBM oJauHazu, [) Maccusra HwJOB 6epuil Y4yH
MIT ra nxxwra acocuii xucm: onepanusnap 6aoxkn (OB) Ba Gom-
xapys- 61oxu (BB) xupurtuaanu. OB Gepuaran Mawlymomap ye-
THAA TYPAH Onepauusiaap (Kymum, afiupui, Kynafitupum Ba X0-
ka30) Bu Gaxapanu. OB uuur Tyrpu wuumtamueu BB TabMmuHAAG
Typasu. Byuusr yuyu BB 1a x nporpammanunr Gaxapusamii xyp-
caTmanapu OOMmKAapyBYM cursad y ra afnantupuaazd. OB HuHT
XOJATHHR TEKWHpHUI YUYYH Yy, CHrHasu Xocua 6yiau6, y BB To-
MOHHJAH KYy3aTH/JanH.

MIT1 munr acocuit Basudacu Gupop O6bLEKTHR (MacasiaH, AucH-
Jeli, maxcuit OXM xaapmarypacd, AaCTyp acocuna O6OIIKapujia-
IMraH AactroxJjap sa 6olukanapsu) Gomxapumial ubopar 6yaué,
Gowxkapum o6wekTH (BO) GusaH GOF/NAHMLI YYYH KHPHTHII-UU-
Kapum gypuamacd (KHK) ra sra. [actyp Ba nacriabku MabJy=
~ MoTaap Xorupa KypuiaMacu (XK) ma cagaanagun. BO naun KYK ra
ysaykcus curnajy 6epunagu. KUK ma curunan pagamam ax6oporra
afinamtupunanu Ba BB ra ysatunaau. XOTHPAOBYM KYpHJAMACH,
MUK PONPOLECCOP BA KHPUTHIN-UYMKAPMLI KYPHJAMACHZAaH noéopar -
cucreMa wmurponpoyeccop cucmemacy (MIIC) ne6 artasamu. MIIC
cucteMana axoopor KUK naw MIT ra Ba XK ra 6epuiuimin MyM-
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15.81- pacwm.

kuH. Bynpa axGopot anMamyBH MaBxynd 6yaub, v cakaannb xo-
Juind xaM Mymkun. MIIC naru 6apua 60K Ba KYpUJAMAJAPHHHI
CO3MaHKIIKHH OHP XHWJ 4acToTajap TreHeparopH Huiaab unKapa-
AWraH CHHXPOHJALl MMIyJAbCJapu TabMuHAa0 Oepand.

Jlactyp acoCuna MINNafiiuraH KypHaAMaJapHBHT 6apuacnuu (6up
KPUCTAJJH MHKDOKOHTPOJNEpAaH TOprub, mukpo XM raua) 15.81-
pacM, @& HarW CTPYKIypa CXxeMacH Tap3uia udonajami MYMKHH,
bynpa CUlT — crangapt umnyJascaap reneparopu; XK — noumuii
xotupa Kypuamacu; OXK — onepartus xoTupa Kypuamacy; AL —
anpecaap wnHacH; MIL — mabayMoraap wunacu; BII — Gomka-
pyB ULIHHACH.

MUI vwadopManusuun MIT nan Tamgu KypuamaJjapra Ba, ax-
CHRUu3, TamKH xypmmaﬂapnau MIT ra ysarimn yuys XusMaT K-
JAanH.

Bl Goumikapys curHainapuy y3aThll YYyH XU3Mat KWJalu.

Hluranapnaru aunua (cam) aap conn MIT nunr Ttypura 60F-
auK. Macanan, xeHr TapKajaraH mukponpoueccop K580 na Allll6
Ta aapec JquHuiacH (AO — Al5), MII g2 8 Ta MabAyMOT JAHHRA-
cu Ba DIl npa 12 Gomkapys aunusch Gop. 15.81-pacmma K580
MUKpOOpOLeCCOpHIATH WHKHII CHMJADHHHHT CXeMacH KypCcaTuJj-
rad. KuputHin-uukapum cxemanapuia (yaap nopriap ne6 aTana-
IH) axO0pOTHH BAKT 6yﬁuqa KeTMa-Ketr é&éxu napaJjien y3aruiu
MYMKHH.

MI1, XK pa KUK aap opacuna ax6opoT aiMaLIYBHHH TAbMHH-
126 GepyBuH KYIIEMua KypHJAMaaap Ba IIHHAAAp 3XM unmep-
dedicuny TamKuAa KuIagH.

MI1 pa mamaymornap xyiinnaru tapTubna €sunanu. ¢ = £, Ba-
Kraa AII ra MII Mabaymoraap E3MIHIIH KepaK 6yaran OXK
KATarHHUHT AAPECHHH ,OaH0 uuKaxu“, Af, BakTaan CYHT Kkypca-
THAraH aapec 6yiAnua OXK ra &suauum Kepax 6y.nran MIT Mab-
aymoraapu MII ra ysarunanu. Af, Bakrnan cyur BII ra é&sum
JYHHSCHFA PAKaM E3HIIHH PYXCAT 3TYBYH CHrHaJ Oepuiaru. Al
Ba¥r nynaa pakam OXK ra ésunamu Ba é3uml JMHUACHTA TaKHK«
Jauml curHaau Gepuaagu. AXGOpOTHH YKWII Xam wy Tapru6ia yr-
kKasuJafau, dakat pyxcaT CHTHaAUM VKHEI JHHHsICHra GepH/anu.
MIT yura pexuM (CHHXpPOH, aCHHXDOH Ba XOTHpAra TYFpPH Mypo-
KaaT 3THIU) Aa Hmamy MyMKHH. CHeXpoH pexumiaa MI1 Huwr
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MYpOXaaTJlapyd OpacHAary BakT OHp XM/ Ba SHT KATTa KuUHMAaTra
Bra. ACHHXDOH peXHMIa OJIMHCH ONepauus Tyramu GHJAaH Mab-
“JIyMOT aIMAWyBH aBOM 3Tanu. XOTHPAra TYFPH MypOMXaaT STHUI
pexuMu Gaxapuiaérran onepauvseu TYraMaCHiaH TYXTaTub, XO-
THpara MypoxKaar 3THII WMKOHWSITHHU Gepanu. )

MII wunr ctpyktypa cxemacuau (15.82- pacm) Gatadeuapox
kVpub ungamus, MIT HuHr tapkubura yu rypyx perucrpsiap Ku-
panu. Akxkymynastop A, 6ydep perucrpaap BP1, BP2. BPM Ba
anomataap peructpu PA nan uGopar 6y/ran MabAyMOTAapra uii-
/08 Gepuil Xapa€HHWHH TaBMHH/IA0 GepyBYM perucTpaapaaH u6o-
par rypyx kypcat™aaap peructpu KP, kypcarmanap xucobaarwum -
KX, xorupa anpecu perucrpu XAP, agpecsunr 6ydep peructpu
ABP naw uGopar 6yaran MabAyMOT/apra WIJOB Gepuml Kapaé--
HHHN OOIIKapyBuM Typyx Ba yMyMHH QofilaNaHUWAATd perucTp-
aap (YOP) rypyxu. "

~ Onepanusaaap 6aokn (OB) muur acocunu Mantuxuil apudme-
THK Kypuama (MAK) xocus gunanu. MAK uxku paxamra MILJOB
6epaau. by pakamaapuunr Gupu BPl perucrpaa ukkunuucn A
aKKyMyJasaTOpAa xo#énawanau. MmJIoB waTHxack akKyMyasTopra
kuputuaaau., MI1 wuur wwonuauaumrunun BP2 peructp tabMun-
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Aafiau. AKKyMyJaaTOpIAard paKaMm omepauus OCOMIAHUMIKAAH JO=
and BP2 ra ytkasuaanu. Pakamaap ycrumary omepauus/iap HaTH-
s#acu AP Tomonupan 6axonanasu. BPM Ba BPA peructpaap ky-
uajrupruuzap 6yau6, ALl sa MII mmuanap ucrebMOMYHIAPHHU
MIT 6uaan MocJamITHPUIN YYYH XH3Mar KuJaamuaap.

Bb na 6omgapys cursananapua uimnab uugapuaanud. Kypcarma-
aap- peructpuaad aewmudparop (M) ra kypcarmanap O6epuaud,
GoLIKapyB CHUTHA/IJIADH aXAMHATHHU OYalH.

Y=|(X, +X;) Xs+ X,| - X; mauTuguii onepanuanu Gaxa-
pumr mucosdzaa MI1 HUHT HwaamWuHK KYPUO UYHKAMUS. .

-+ MaHTHKUA KYLIMIOHH, - MAaHTHKUE KYnaWTHpUIIHN

6unnupanu. Onepauusna Gaxapuw yuys EKV Ba XAM ssiement-
Jaapu kepak 6yaanu. Onepauus OaxapuaMmuiaH OJAUH X, — Py,
Xy — Py, X3 - P; ra xupurunagu. Jlactyp AXKra ésunanu. Yau
aHMK1aul YUYH Kyituaars Aactyp 6axapu/uiy Kepak:

I,A Pl; MKA Ba P2; MKA Ba P3; MKA Ba Pl;
MEKA Ba P3; UugA . KLIK, ra.

By epaa I1, — peructp naru MaBJIYMOTHH akKyMy/ATOpra y3aTuil-
HH, GHA,uupazm, MK — mantukuil xymum; MK — mantuguii kynaii-
tupumt. HugA KUK; ra — i- Homepaaru uuguiira axkyMyJasrTop
MYUAArH MabJAYMOT. YHKAPUIHUINHA KYpcaTaiu. '

Bomsanruy xonatna KX ra OXEK Jjarm OupunuM KjpcatMa
anpecu €sujand, Bupunum kypcatma 0 aapec O6y#inua és3umaran
6yaca, KX:=0. MIl BuHr umIaWUra pyxcaT STYBYUH CHTHAJ
keaca, 0 agpecparu Kypcar Ma KOAM OXK man KX ra MIL BPM,
10 sauxup opxaau yTazm By opanukna peructpiap xoaartu gyHu-
Jaruua 6yJaanu:

KX:=0; XAP:=0; KX:=II,APl.

Ketiuuru saxsa II éppamuiza xypcatma konH ouuau6, BB
6omiKapys uUMOY/JbCIapHU HINJAa6 unkanud. Perucrpaap TyaaTui-
FaH xoJarra Keaajuu:

KX:=KX+1; XAP:=PI; A:=PI.

K§ypcatmasap xucobaaruus 1 ra optu6 KelAuHrH kypcarMa af- -
pecunu anmgaaiiu. XAP ra X coununr aipecu Oepuaasu (Pl).
Kefiun akkymyaatop A ra xuputusaanu. Uly ukxana opaiaug ,TaH-
Jam — Gaxapum® MaumMHa UMKJMHN XOCMA KuJalu. DBy uwuka
CUI" paH uMnyabC Oepuiuumiy 6unaH Goliaananu. VIKKHHUYM LHK/I=
Aa peructpaap Kyauparu xosarpa 6yjaand.

1) KX:=1; XAP:=1; PK:=(MKA Ba P2) — ,tasnam*;
2) KX:—KX+1_2 XAP: =P2; BPl=P2; bP2=A
A:=(bPl) Vv (bP2) — 6axapum.
OJImH'-m HHKJ
KX :=05; XAP:==25; PK:==(unux A — KUK, ra) —  7anmam*
KX:=KX+1=06; XAP:=KUK;; KUK;:=A — ,6axapum*
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- OaTHIYH UK HATHXKACMAA - HOMEpJH YHKApUUI KYPHJMacH-
Aa aKKyMYJATOPHHHT MYuiard ax60poT maiio Gyianu. ‘

4 15.15. DJEKTPOH BOJbLTMETP

AHanor pakKaMau ysrapruprud. Kynunua remneparypa, 60cum
Ba wWyHra yxmaul GOIuKa KaTTaJukJapHH OXM ha umJios Gepuin
YUyH pakamJ/J¥ MHKIOpJapra afJlaHTHpHII 3apyp 6ynanu. By Ba- ~
3u(aHU aHAJNOT-PAKaMJAH Y3rapTHPruuJaap (APY) 6axapanu.

APY nap ysraprupuiu Tesaurura kapab mnapaiajesi KOAJall
APY xamama wkxu Taxtam umterpasgam APY Ba Gowxasapra 6¥-
JvHaIW. Arap Te3kOpJaHK Tasab KHAMHMAaCa, HKKH TaKTJH HHTEr-
panaam APY nam doiinanamunanu. Bynnait APY napma xyuaa-
HULI BaKT OPaJuFuUra apJaHTUpHAAIHU.

APY munr cxemacu 15.83- pacmaa KeaTupHirad, DBolLIaHFHY
xonaraa A xaaut ounk, K kanut énuy OYynaiu, f{=7%, BaKT HUHU-
ha KaJuT K, CxeMaHW KMPHII KYUJAHHIIH i, ra yaafhau. Kamut
~oyunanu Ba OK (onmepaunuoH xydaftupruu) unTerpatop cadarunaa
uuaiid. Kupul Kyujasdlln HHTErpaniasub, appaCHMOH MaH-
Ml UMKMID KyuyJaHUWINra afJaeTUpuiany. f=f, BaKTAa KaauT K
waterpatopum E, Kyunawuwra yaaumd. |E|<|U,. 1 Ba E,
HHHT HIIOpacH Manduii GYiAranum YUYH YHKMILAATH KY4JAaHUIT
myc6ar numiabra sra. I,= £, — ¢, BaKTAa8 HHMAOGHUHT THKJIUTH

P ) ' v
—— bowKaputt Taxmobsiu

cxemacy Leenepamaop

Xucodrazuv

fewugpamop |

PekoMau
uHGuUKAmIp

)
Inim?

j_”xap I_E 3T =

= - o)

T,=t —t, BAKTHAarWAaH KaTTa-
pOK. VIHTerpaTtopHHHr UHKHIIH-

Xary Kyuiauuw U, =0 6jaranu-

Ja KOMNAparop pexuMuaa um- to tr iz
J0BYH MKKMHUH ONEPALUOH Kyua#- :
THPrHY 9HKUI  KYYJAHHIIHHHHT :
KyTOJaHHLIUMHY ¥3rapTHpaiu. By - o, LT
KyyJaHHII OOIIKapHIl CXeMacH- '
ra ysatujgagu. By cxema aca, ¥3 : §)

HaBbatuia K, Ba K, KaaurJaap- -
HUHT XO/JaTHHH OGOLIKApPajiH, CyHT 15.84- pacw.

xapa€H HLaBOM 3TajH.
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UuKH KyYAanHILKMHA aHUKAaAMH3:
1

17
Uy {£4) = "‘E&j Lyup dat

t,

t Z,
1 1 ¢t
2 — = (E, dt
2, (t,) = CZS dt+Rc§ . d

HUnTerpasiainfan CYyRr

-U,T,+ET,=0

192471

 xocua Gyaanu. Byuaan
' U,

KHp

Keaub uHuKapd.

Eo Ty

h

Arap T, Ba E, — ¥3rapmac mugzopaap 6yiaca, Uy, = kT T,
HUHI xUHAMaTHHE 3Ca XUCODJAruura zemudpartop OpKaau yaAaHTaH
pakaMayu MHEUKATOD KypcaTadu. XUCOGAarMuKWHT WIIEHU OOMIKa-
puinl cxemacu pocTaafinu. ByHaaH Tawkapu, Oomxapum CXeMacH
" TaKT/A4 TEHepATOP Ba XHUCOOGJAATWUYHHHI MIIMHHM INYHZAH pOCTJaHi-

AuKM, 7, BaKT auuna xucobnaruy

TaKlJ¥ HMnyabcjap XHCoOu-

BMHT TYJIa UMKJIHHY Tyraadaind. Bagt ¢, ma xucobaaruu ,0¢ xo-
JAatnanup. £, BaKT MU Oa 3ca xuco&xamqnnnr YUKRIINAA T2 opa-

JUKKa nponopuHoHan O¥aran N,
COH 6Vianu. Kupuim KyuJanuiuiu
y3rapyByaH GyJAraiu y4yH HHTer-
paaJjam HaTHXKacHAa KHpHLI Kyy-
JAHHUIMMHHHE ypTaya KUAMATH O/~
HaJH.

Pakam-ananoriau yarapTupray.
Paxaman axOopoTHu  amaaorau
ax6opoTra alnauTHPUIIAA pPaKaM-
AHAJMOTAM  VY3rapTUPruuap KeHr
Kyanananu. DyHnaft ¥srapruprude-
JapHUHT TypH Kynm O0y.am6, yJaap-
IaH KeHr TapKaJraHu OnepaiuoH
Ky4alitupruy xamma R —2R Tu-
NHAAr#H ,HapBOHCHMOH" OVJayBYH
acoCHIa KyPUITaH Y3rapTupruuiup
(15.84- pacm). A, B, C, D kanawur-

aap 2R pesucropaapuu € aranon

KyuJanum ManGaura, € HOJbL NO-
TeHnyaAra (epra) yJaiau., Arap
HKKHJAM COHHUHI' MOC paspsiu 7 ra
TeHr 6§xnca, 2R pe3sHCTOp 3TaJIO0H
Ky4Jaaunuwra, arap ,0“ ra TeHr
6yaca HOJAb NOTEHLHAArA YAaHALN.
Macanan, arap ¥srapTHprugHuHr
kupuin sanxupura 1101 curunan Ge-

15.84- pacm.
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puaca, A, B, D xanuraap £,
KyuJaHdura yaamagu, C xaaur
sca ,ep“ ra yaanaau. Onepaunon
quamuprnqpunr TYFPH KUpHWIHIA
;T -+ “+ qu.nasmm 6epuia-
I, ﬂ'bHPI B KaJIHTHHHF E, xyuna-
HUIUT@ yJaauumu A KaJduTHUHT
yranumugan 2 mapra, C Kkajaur-.
HUHT yJanuwunad 4 mapra, D ka-
: JUTHHHT YAQHHIMMAZH 8 MapTa Ku-
15.85- pacwu. UMK KYYJAHHIIHM XOCHJ Knuranu.
Uukuil Ky4JaBHMH ¥3rapT-
PUIMIIKE  Kepay 6erraH HKKUAW KOATA TYFPU NPOMOPUHOHANLMD.
Keatupuarasn Mucouam 1101 xozu 13 coura Tyrpu Keaaiu.
- 13

E
B = Zor o (12124024 1. 9) =2 —,

Jlema(c YHKHIT qunaaﬂmu 13 ra nponopunoransup.
Ymyman,
E-R
U= —— X,
6y epaa X — GepHaraH KOI.

DAEeKTPOH BOJBTMETPJAD Y3rapMac Ba TYpJH 4acTOTANaTH KYd4-
JaHUUIJIaPHU, afpUM X0J/apia KapilWJIHKHM yJall YYyH HiJarHe
Jagu. XO3Hpru NafTA2 KOA-HMOYJbCra Y3rapTTHu/Jn PaKamiaH
BOJLTMETpPJAP KeHr KyJuanuiaju. 15.85- pacMia 3/€KTPOH BOJBT-
METPHHHT CTPYKTYPa CXeMaCH KeJTHpHraH. YIuaHaérraH KydJaa-
HHII 4, KHDHII Kypuamacura Gepuyanu. Kupum KypuIMaCHHHHT
AMKHIIAAAH, KUDUIN KYYJAHHINHHHUAT KHAMATHIAH KaThy Hasap,
MabiAyM verapafa ysrapysuu (Macanas, 0--1 B) kyuaasum QJu-

« Hagu. By kyunamum HO.o opramra (HO) y3aTuaanu. HO Hunr

vkkunan kapuumra APY nan kyuaanum y3aTHIanH. APV sca tasuu
Kyunanum Man6am (TKM) man tapmunnasann. Hopmaasamrupui-
ran, Vauaza&tran Ba APY nam Gepu.iaéTran KOMIeHCAlHOH Kyu-
AaHMIAAp afupMacy KydaATHprud K HHHT KHpHWMra Gephiatu
Ba Kydya#Ttapuanb 60Lm{apmu 6aoxu (BB) ra ysatuaamu. Y, y3
Haaéamna ‘CHrHaJHU qerapanapnn ysrapmpnm 6aoxn (UYB) Ba
APY ra y3aranm.
" Kypunamapa yauanaérran l{I/lﬁMaTHHHI‘ _MHKHOpHUra Kapaé ya-
uaul YerapacMHM aBTOMAaTHK DaBHUIAA Y3rapTHPHIU HMKOHHUATH
60p. Y/uanaéTrad KyuJaHHIl TAHMHHJAAHTAH YelaPaHHHT HYHAA
6yaranuna GOWKAPHII KYPHJIMACH CHrHaJHU xucoéﬁam KM yonm
STHIU KypuAMaCHra ysaTaiH.
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