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ABTopu

K. A. Apecros, Ranpupat TCXIMUCCKHX HayK, JonenT (MockoBekuf uH-
CTHTyT HH)KCHQPOB CeJILCKOXOSSIHCTHCHIIOI) HPOHIBOJCTRA HM. aKaJideMHKa
B. Il I“Io?qum-xa);

H. K. I'pyeasxos, crapuit npeitotasarent (Beecoo mit opacina «3nax
Ioyera» cenbCKOXO3SHCTBCINLIA HBCTHTYT  3a0unoro  obpiionans).

Pewensenru
i A T. P"m?oa, KaHJIHAAT Texuuucekux nayk  (Boarorpancknit  ceanekoxo-
3AHCTBEHHLII HHCTUTYT);

B. T. Cepzosanyes, RoxTOp TCXMMUCCKHX HaYK, upodeccop (Mockonckii
HHCTHTYT  HHXKCHCPOB  CCABCKOXO3SHCTBOHLONO  HPOH3BOACTBA MM, 4L

B. Il. I'opsiukuna)_

Onob6pecio u PCKOMCHAOBANO K H3AalHIO

KadeApoi NDPHMEHCHUS 3JeKTPUYECKON SHEPTHH B CGJABCKOM XO3stiicTie  {(san
kadenpol Kamampat TexHuueckux nayk K. M. IToapkoB) u meropmiccko
Komuccuelt (mpeAceaatens xomuccHu npodeccop T. @. Cepuiit) HKenepuo-
ro ¢axyisbrera BcecoosHOro CeJbCKOXO3AHCTBEHHOTO HHCTHTYTAa  310MHOTO
oGpasoBanus (npotokoa Ne 12 sacemamus xadenpel or 26 ampens 1981 1.
H nporokoa Ne 9 3acefanus METOAHYECKOH KOMHCCHH oT 30 mas 1984 r.).

BBEJEHHE

B co3zaHHH MarepHaJbHO-TEXHHYECKOH ©0asel KOMMYyHH3Ma
6oJipuIast poJib NPHHAAJNEKUT TeXHHUECKOMY mporpeccy, 6asu-
pylolmeMycss Ha HOBEHIUHX JOCTHXKEHHAX HAYKH H TeXHHKH, B
TOM YHCJE Ha AOCTH/KEHHSAX 3NeKTPOHHKH. DJIEKTPOHHKA HMeeT
BaXHOe 3HaueHHe BO BCEX OTpac/sxXx HAPOJHOrO XO3fAHCTBA, B
TOM YHCJI€ U B CCJbCKOM XO351HCTBE.

OaHo u3 noctanopiacHuil «O6 yaydlleHHH YIPaBJIeHHA CeJlb-
CKUM XO03fAHCTBOM M JPYFHMH OTpac/JsMH arpolpoMbILIJIEHHOrO
KOMILIEKCa» INPCAYCMATPUBACT B UYACTHOCTH: OPraHM3alHIoO pas-
pabOTKH H NPaKTHUCCKOi PeayiH3allid KOMILJIEKCHBIX MeEXOTpac-
JEeBbIX HPOrpaMM 10 UIHPOKOMY BHEAPEHHIO HaydHO-TEXHHYS-
CKOro Iporpecca; cosjlaHie U BBCJeHHe IPHHLUUNHAJBHO HOBHIX
pecypcocbeperaioliux TeXHOJOTHi, HOBBLIIAKIIAX [POU3BOAH-
TeJNBHOCTh TpyAa H 3¢G¢eKTHBHOCTE  IPOH3BOACTBA; CO3J4aHHE
CHCTEMB HH(POPMAUHOHIO-BLIUHC/IHTENBHOTO OOCAYXKHBAHHS OT-
pacsiefl B NPEANPHSATHH arpoNpOMBILIJIEHHOrO KOMILIeKCca Ha OC-
HOBe eadHOH ceTH DBM KoJJIEKTHBHOIO II0Jb30BaHHSA, LWIHPOKO-
ro BHeJpPEHHs] aBTOMATH3HPOBAHHBIX CHCT&M H 3KOHOMHKO-Ma-
TeMaTHYECKHX METOJOB YIpaBJ/eHHUs. BBINOJHEHHe 3THX MYyHK-
TOB TIOCTaHOBJIEHHsI BO3MOXKHO TOJIBKO Ha 6a3e 3JIeKTPOHHKH.

SJ]EKTPOHHbIe IIpI‘IGOpr H MeTOoAbl panHO3JIEKTPOHHKH I1Ipe-
HOCTaBJAIOT OOJblLIHE BO3MOXKHOCTH [JI1 aBTOMAaTH3aUHH CJ0XK-
HBIX, TPYAOEMKHX IIPpOLECCOB B KHUBOTHOBOIACTBE, pDACTEHHEBOA-
CcTBE, NITHHEBOJACTBE H JAPYTrHX OTPACHAX CEJBCKOI'O XO3sHCTBA.

CusioBass MOJIYIPOBOAHHKOBAsS 3JEKTPOHHKA MO3BOJIHJA CO3-
aTh P YCTPOHCTB, oGecnedynBalOLIHX aBTOMATHYECKOEe yNpas-
JieHHe MHKPOKJHMATOM, aBTOMAaTH3AUHIO CHCTEM 3JEKTpooborpe-
Ba, CO3JaHHe CHCTeM AaBTOMAaTH3HPOBAHHOIrO 3JI€KTPONPHBOAA.

[IpumeHeHHe 3J1€KTPOHHO-BEIYHC/IHTE/IbHON TEXHHKH OTKPHI-
saeT 6OJbIIHE BO3MOMKHOCTH AJS HAXOXIACHHSI ONTHMAaJbHHX
peuleHH#l Npy INJIaHHPOBAHHH, OPraHH3alHH M TPOEKTHPOBAHHH
XO3AHCTB, a TaKXKe B HAyYHBHIX H HHXKEHEDHBIX HCCAeAOBAHHSX.
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OBIIHE METOAUYECKHE PEKOMEHJIALUHA NO
U3YYEHUIO JUCHHUNIJHUHDI

Meroduueckue coserst

B pasjgese BReaeHme cjeiyeT OOpATHTb BHUMaHHe HA HCTO-
pHIO H300DeTeHHS pajio M Ha CBs3b PA3BUTHS 3JEKTDOHHKH C
UCTOpHEH PAa3BHTHs 3/JEKTPOHHO-BBIUMCJIHTE/AbHOI TEeXHHKH, pOJb
CHJIOBO# IIOJYIIPOBOJHHUKOBOHW 3JCKTPOHMKH B CHCTEMaxX aBTOMA-
THYECKOTO YINPABJEHHSI CeJIbCKOXO3ACTBEHHBIMHA 3JEKTPOTEIIO-
BGLIMH, OCBETHTEJbHLIMH, 00JIYUaTCJHBHBIMH YCTAHOBKAMH MW E CH-
cTeMax YIpaBJeHHs MHKPOKJHMATOM U YCTaHOBKaX 3J]eKTpo-
NpUBOJA. )

BpeMsi, oTBefeHHOC YueOHLIM IJIAHOM Ha CaMOCTOSTEJIbHYIO
pabory ctyieHTa B oObeme 100 4yacoB, peKOMEH/IyeTCs pachpe-
AEJUTD 110 TeMaM CJACAYIOWHM 00pasom:

Bpenenne — 2 waca.

Tema 1. DAeKTPOBAKYYMIILIC 1 HOHHBIE TpHOOPBl — 6 uacoB.

Tema 2. IToaynpoBojlinkoBble OpHOOPH —14 ygacos.
Tewma 3. DaegTpoulible YCUJUTENH -— 15 uacos.
Tema 4. O6parnas cBsi3b —10 ugacos.
Tema 5. Teneparoptl —14 yacos.
Tewma 6. IlpeoGpasoBaresbHble 3JeKTPOHHBIE

ycTpoiicTsa —10 wavcos.
Tema 7. Mmnyaescusie ycTpoiicTBa —14 gacos.
BrinoJsHenne KOHTPOJbHOH paboThHl —15 uacos.

Pekomenayemas anteparypa
OcHOBHax

1. IlponoBoancreennas nporpamma CCCP  na nepion a0 1990 roga
# Mepsl No ee peajusauud. Marepuans wmaiickoro Ilnenyma LIK KIICC
1982 r.-— M.: Ilpasna, 1982.

2. Marepuanasr anpesabckoro Ilmenyma IIK KIICC 1984 ropa.— M.: Ilo-
s gar, 1984,

3. 3. JKepebyos H. II. OcHoBul 3nextpouuku.— J1.: Dueprus, 1974




4. Crenanenxo H. I1. O
. . II. OcHOBBl TeopuH TpaH3HCTOPOB
cxem. — M.: Oyeprus, 1982. P b
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1980? aryuwes B. A.  Onekrponusle npuGops. — M.: Belcwas
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Boicuras

METOXHUYECKHUE YKA3AHUS
N0 U3YHYEHMIO PA3JLEJIOB KYPCA

Tema 1. aeKTPOBAKYYMHLIC U HOHHDIE npudopwl

Meroduueckue coeeToHL

Ilpn uayderuu sacktpoBakyymuuix UpHOOpoB  HEoGXOAUMO
YACHATL ABJEHHE TEPMOYICKTPOUNOT HMIlcClit  KaTOAOB, poJb
aHONa, CETOK M YCTPOHCTBO ICKTPOINLIY ami. UTOGb cocTa-
BHTL TpPEACTABJEHHE O CBONCTBAX ICKTPONNBLIX JAMI, CJAEAyeT
O3HAKOMHMTBCS C NApPaMeTpaMH i XLI[)IIl\"l't‘l)ll("l‘lll(ilMH’ IHOIOB
TPHOROB, TETPOAOB M neHToA0B. Ocoboe sunmanne ny}Kné oépa-’
THTb Ha Ha3HAUEHHE KaxKJOH CeTKH, 4 TAKIKC 1A PpHHIHO pabo-
THL JIYUE€BOTO TETPOJA. '

IIpu H3yuennn Terpona o6paTHTL BHHUMANHC U AWACHHC -

HaTPOHHOTO 3(P(PEKTa U MeTOAb €ro MOAAaBJeH s,

Hpit usyueHun npocreiiiiero yCHIHTENLHOrO Kackiajia caeny-
€T 9JCKTPOBAKYYMHYIO J1aMiy, NPEICTABHTL ee SKBHBAICHTHON
CXeMOH, 1apaMeTpaMy KoTopoii ABASIOTCH:

Ccx — BXOIHOH KOHJIEHCATOP CETKa-KaTOoxH;

S — KpyTusHa samnbl, (6o u— K03 huIMenT nepenaun
10 HaNpAXKEHHK B PEeXHMeE XOJOCTOr0 X0Ad);

Ri — BHYTpeHHee CONpPOTHBJEHHE JIAMIILL.

Ilpu M3ydyeHun HMOHHBIX NPHOGOPOB CHAua/ia CJELYeT O3HAKO-
MHTbCS C BHAAMH 3JIEKTPHYECKOrO paspsiga, B rasax, a 3areM
€ YCTPOWCTBOM, NPUHHUIOM paGOTH Ta30TPOHOB, THPATPOHOB H
HHIUKATOPHBIX JIaMil.

PaccmatpuBast  ycTpofcTBO  3J1€KTPOHHO-/yueBHIX TpyGok
cJeAyeT MHOHATH Da3/JHUHE B YCTPOMCTBe ocuumlorpa(buqecxm’
TPYOOK ¢ 3JIEKTPOCTATHYECKHM OTKJIOHEHHeM JydYa H TeJleBU3H-
OHHBIX TPYOOK (KMHECKONOB) € 3JIeKTPOMATHUTHBLIM OTKJIOHEHH-
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e Jyua. HyKHO TOHsTH HazHaueHHe KaXKJOTO H3 HX 2JEKTPO-
JOB M (H3HUECKHe NpHHENHNE pabots DJIT.

JIUTEPATYPA: 3, ra. 3, 10, 11, 12, 14; 5, ra1. 2, 3.

Bonpocet das camonposepru

1. HaszoBuTe OCHOBHBIE HaIlpaB/IeHHs PAa3BUTHS 3JEKTPOHMKH.
TIpuBeanTe TIPHMEDH NPHMEHEHIs 3JeKTPOHHBIX NPHOOPOB B 13-
POJHOM (CEJBCKOM) XO3sIHCTBE.

9. O6DLACHHTE, B UeM COCTOUT SIBJCHHE TepMO3JIEKTPOHHOH
SMMCCHH, Ha3HadeHHe aHofa, KaToAa, yNpaBjsioiieil, 9SKpaHi-
pylolieil u aHTHAMHATPOHHOH CeTOK.

3. O6psicHHTE, B UeM 3aKJIUuaeTcd sBJeHHE 3JCKTPHYECKOro
paspsiia B rasaX, Kakue BUJbl DaspsloB Bbl 3HAETC M Kak HC-
110J1b3YIOTCSL OHK B MOHHBIX MpHOOpax.

4. 'HazoBuTe o6JacTa NPHMCHEHHS JEKTPOBAKYYMHBIX IHO-.
OB, TPHO/AOB, T€TPOAOR, HEHTOAOB 1 KOMOHHUPOBAHHBIX JIAMI, &
TaKXe MOHHBIX NpUBOpOB.

5. Hapucyifite 3KBHBAJCHTHYIO CXeMy PE3NCTHBHOTO YCHJIU-
TeJbHOrO Kackajaa Ha Tentojie 1 OODbACHHTE COOTBETCTBUE 3JIe-
MEHTOB CXEMbl (PH3IUCCKUIM IJCMCHTAM KacKaaa.

Tema 2. HoaynpoBojJHNKOBBIe NPHSOPH
Meroduueckue cogersl

HMayuenne HOJyNPOBO/LINKOBLIX MPHGOPOB HeoOXOJHMO HayH-
HATH C O3HAKOMJIEHHsI «COOCTBCHHONY, «3JIEKTPOHHOR» H «ABIPOU-
HOH» TPOBOAMMOCTEI MOJAYIIPOBOIAHHKOB.

Heo0X0AUMO 4eTKO YSICHHTb CBOHCTBO «3J€KTPOHHO-ABIPOTHO-
ro» MEpexoja M ero BOJLTAMICPHBIC XaPaKTCPUCTHKH.

B macrosinlee BPCMs KOJHYECTBO PAZJIHUHBIX IOJYNMPOBOAHH-
KOBLIX IPHGOPOB Ha OCHOBE OJIHOTO p-7 IEpexofia AOBOJRHO BE-
JIHKO, TO3TOMY CJe/yeT OTJAesbHO OOpaTUTh BHUMaHHE Ha CBOH-
cTBa M 06JACTH NPHMEHCHHS TAKHX 113 HHX, KaK BLIIPIAMUTC/Ih-
gble IHOABI, cTabnauTpoHel, GOTOANOIL!, TYHHCABHBLIC ANOJILL

Wsyuenue TPaH3UCTOPOB CJEAYeT HauMHATh C IPCACTABJICIHHS
KX SKBUBAJCHTHHIMH (PUIHUYECKHMH YETHIPCXIOMOCHITKAMH, K 4H-
¢/ly OCHOBHBIX NMapaMeTpPoB KOTOPHIX OTHOCHTCS CAC/AylOUC:

o — Ko3hdHUIHEHT nepefaiyn 5MHUTTEPHOIG TOKA]

B — xoapuuuent nepenaun 6asoBOrO TOKa;

rs — AndQepeHIuaspbHoe CONPOTHRACHHE SMNTTCPIOro Hepe-

Xopna;
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I ,'lll(l)(])(‘])L‘IlILlIZ]JH)H(’)C CONPOTHBJIEHIC KOJJACKTOPHOro  He-
PeXOjLd;

ra - 00OBeMHOC CONPOTHBIEHHE Ga3bl.

OKBIHBIICHTHYIO CXeMy TPau3HCTOpa CJAeAYCT  PacCMOTPCTh
KAk jList HOCTOSIHHBIX COCTABASIOUINX, TAK U AI9 MePCMCHITLIX.

Ocoboe pupMange HEO6X0AMMO OGpPAaTHTL Ha CTATHCTHMCCKIE
XapAKTepPUCTHKA TPAH3UCTOPA M BO3MOXKHOCTbL ONpeiesels Mo
HIM CTATHUCCKHX M AHHAMHYCCKHX NTapaMerpoB.

Jlazee caemyer paccMOTpeTh CBOICTBa mpocTelilInX Kacka-
JIOB YCHJIEHHSI Ha TPAH3HCTOpPAX, BLIOMIEHNLX o cxemam OB,
02, OK 1 ux cpoiicra.

[Tpy wsyyeHHH AMHMCTPOB N THPHCTOPOB 0COB0C BHHMAHHC
CAEAYCT YACAHTb HX BOALTAMUICPHLIM XAPAaKTCPHCTHKAM ¥ obJia-
CTH WX NPHMCHEHHS B TCXIHIIKC,

B nocaepnne roan pee Gosdce unipokoe NpHMEHEHHE MOJY-
YUJIH HOJIeBBIE TPaH3HCTOPLL 13 noacnnx  rpagsucTopax  npo-
XOXKJIEHHEe TOKa OCYLICCTBJSICTCH OJANIM BIJIOM 3apPSioB (B 3a-
BHCHMOCTH OT BHJAY NPIMCCI), o H3MCHCHIC BLIXOLHOTO — TOKa
OCYIIECTBJHETC MO JICHCTBIICM  YIPABIMIONCr0 HalpsikeHus,
QHAJOTHYHO 3AJCKTpoJdamMuoBniM Jamuanm. Tlpw payuenun nose-
BHIX TPAH3HCTOPOB CACAYCT YHCHITL pasiiiane HOJCBBIX TPaH-
3HCTOPOB C p-f1 TEPEXOA0OM 1 C HBOJANPOBIAHILIM 30TBODOM.

Hanee pexkomenayercs O3HAKOMITHLCS ¢ HPIMCHCHICM TOJY-
IPOBOAHHKOBLIX MHKDO3JIEKTPOHILIX CXCM, 11X ¢1PYKTYpOil. MHK-
pO3JEKTPOHHAA cXCeMa npeacTanagcet coboi  (pyiwunonnLIni
y3eJl, BBIMOJIHEHHBIH 1Ha KPUCTAMJE HOJYHPOBOJHIR ¢ HCIOIL30-
BaHIICM cllenHadbpHol TexHoaorun. Muxpocxemnl kitaccendinuupy-
I0TCA 10 TEXHOJOTHUECKHM HPHHIMIAM X H3rOTORICHIs (HoJy-
OpOBOAHIKOBLIC H rHOpUAHBIC) H O HX (YHKUHOHAJLIIOMY Ha3-
HayeHWIo (anaJjorosible 1 UH(POBBIE).

JINTEPATYPA: 3, 1. 2, 4, 5, 6. 7; 4, ra1. 1.

Bonpocol 0aa camonposepku

1. O6bAcHUTE SIBJIEHHE <«COOCTBEHHOW», «IABIPOUHOI®, «3CK-
TPOHHO¥>» MPOBOAMMOCTEH, CBOHCTBA H XapPaKTEPHUCTHKH «3JCKT-
POHHO-ABIPOUHOIO» Mepexoa.

2. HazoBure ocHOBHbIC MapameTpbl W XapakTCPHCTHKH TpaH-
3uctopoB. OObsicnuTe HpHHLHO pabOTBl AMHUCTOPOB H THPHCTO-
POB, HABOBUTE OOMACTH HX NPUMEHEHUS.

3. O6bACHHTe dBJEHHE JABUHHOTO TPOBOsT p-n MEpexXojia.

4. Kaxue mapaMeTpbl BXOAAT B (DH3UUYCCKYIO SKBHBAJICHTHYIO
CXeMy TpaH3ucTOpa?
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5. KakuMu napaMeTpamMy XapakKTepH3YIOTCs HOJCBLIC TPaH-
3HCTOPLI?

Tema 3. DAeKTPOHHbIC YCHJIMTEH
Meroduueckue coserot

[Ipexnae uem MepexoAuThb K O3HAKOMJEHHIO ¢ TEXHUKON YU
JICHHS 9JEKTPOMATHHTHBIX KOJeOaiuii, cjejyerT 3HaTh Jorapup-
MUUECKHE e HHHILBI M3MCpPeHHsi (Heuep u jelinbes). 3ateM HyH-
HO YACHUTDL KJACCHMUKAUMIO U XapaKTepHCTHKH  YCHIHTEel,
BHIBI, a TaKxKe [PHPOLY HCKaXKeIH#i W O3HAKOMHTHLCHA C TPHH-
HUIIaMH, HOJOXKCHHBIMM B OCHOBY HPHMEHEIs pasjHuHbiX Kilac-
coB yeusieHus (A, B, C).

HM3yueHnne NpHHLMIIOB paloThl ycuJjautedell cjaenyer MpoBO-
JUTb € 3aMEHOl AKTHBHLIX 3JCMEHTOB  (3/1eKTpPOBAKYyYMHEIX
JaMlil, TPAH3HCTOPOB) HX HKBHBAJICHTHLIMU CXEMaMH.

Oco00e BHMMANIHC CACAYCT YVACAHTD BONPOCAM Temiepatyp:
HOM cTaduausalygin TpansHeTopublx Kackajos, 7. K. MHOTHe H3
NapaMeTpoB TPaNBHCTOPOB SBASIOTC) QYHKUHAMH TEMIEPaTYpLL.

[Tocae sroro uerpyano OyLeT HOUATL OCHOBHDIE TIPEHMYVILE-
CTBa M HEAOCTATKH YCHJANTCJCH HacTOThH Ha Pe3HCTOpax, Apoc-
ceqisix M TpancopMaTopax, CBolCTBA YCHAHTeJell HANPIKeHHS
BBICOKOH UYacTOThl, YCHIHTCACH MOUIHOCTH W YCHJAHTEJHeH  ro-
CTOSIHHOIO TOKA, a TaK/KCe CHeNHanbHbiX yeuauTensell (UWIHPOKo:
HOJAOCHBIX, HMIVALCHLY). TeaOXOUMMO VSCHHTL POJb H IIPHH-
HUIbL OCYLLeCTBJACHNs OOPaTHON CBASH B YCHIUTENX.

Cuaenpyer nousTh phimi paboThl pas3/IHUHbIX BHAOB OAHO-
KACKaAHLIX YCHJHTC/HCll HaUpsECHHA Ha TPaH3HCTOPAX, a Tak-
K€ MHOPOKACKaHLiX VCOIVIHTCAel W YCHJAHTeAC!T MOUILHOCTH.

JILTEPATYDPA: 2, vo 6, 11 3, ro 135 5, ra. 6.

Bonpocot 0aa camonposepi'u

1. Hazosure r.oaccudHKamuio yomantoach no nojoce ipe-
IyCKaHHs.

2. KakuMu 3JeMedTAMH CXeMBl YCHJHMTCIst Ha peslicTopax
ONPEACSSCTCA BEPXusid ¥ HUNKHAS YACTOTA HponycKanua?

3. KaKI/Ie KJaccbl ycuJseHHsda BaM H3BCCTHLI H B UCM nx CMbICJI?

4. Hapucyiite TpaH3HCTOPHYIO CXeMY YCHAHTENs! HHU3KOH ua-
CTOTH Ha TpaHchopmarope H 00DBSICHUTE lasHaucnne TpaHcdop-
Martopa.
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5. Kakue ycHAHMTEJIH BLICOKON 4aCTOTHI BaM H3BECTIINI? I'ne
TIPHMCHSIIOTCS TAKHe YCHJHTEJN?

6. B uem cocToMT NpPUHLEI COr/acOBaHHs HArpysoK M Kak
OH HCHOJL3YCTCs! B YCHJAHTEISIX MOIIHOCTH?

7. Hapucyiite TPAaH3HCTOPHYIO CXeMy pEBEPCHBHOTO YCHJII-
Tessi mounoctd. OOBACHUTE, B 4eM ero NPEeHMYIIECTBO nepej
HEPEBCPCHBHLIMH YCHAUTEIAMH MOUIHOCTH.

8. C Kakoil IeJbl0 B YCHIHTEJNbHBIX KACKaJax IpUMeHseTcs
Mecriast orpuuartesnbHas o0paTHad CcBs3b IO NIOCTOSIHHOMY TO-
Ky JM00 1O HaNpsKeHHIO?

Tema 4. OGparnan cBa3b
Meroduueckue cosernt

CylecTBYIOT paszHooOpasuLie Bin oOpATILIX cBasel. TIpex-
g€ 4eM IPHCTYNHTb K HIYUCHINO KOUKPCTHLIN BHAOB OOpaTHOR

CBSI3H, HEOOXOJAUMO O3HAKOMITLCs ¢ 0OnIeii CTPYKTYpOil cHcTeM
-006paTHON  CBfI3W, UAa3ICHICM  Kiallada  UpaMoll  mepegaud
(KIIIT) u kawasom oOparnoit nepeaaan (KO v onx oranuu-
TENBHBIMH OCOOEMIOCTAMIT. NHCIThL Pasaiiie Meajy percuepa-
THBHBIM H JEPErcHCpaTIBILIM Xapakrtepom oOparnoii cosisi. [Teo6-
XOAMMO YCBOHUTL HA3IAUCIHHE 1 cnocoOnL ocyecTnacins odpar-
HOHl CBsI3H, H3yunThL OJOK CXEMBI YCHANTCACT ¢ POsaianbivMi Bi-
JaMH 00paTHLIX CBASCIE I NX KJAGCCHOHKAILNIO.

[Mpr H3yueunu cxem ycuanTelell ¢ oOpaTnoil cussnio oGpa-
THTL BHHMAalide Ha H3MCHCHHC HX AMILIHTYHO-YACTOTHLIX — Xa-
PaKTEPHCTHK, BXOJHLIX I BLIXOAHBLIX MAPAMCTPOB. Ysucuutn npi-

YHHDBI BOSHHKHOBCHIS Hapa3HTIIbLIX OGPHTHI)]X CBsI3ell 11 MCTOJIOR
UX IOJaBJCHHSI.

JIMTEPATYPA: 4, ra. 8; 5, i 6.

Bonpocst daa camonposepru

1. Tlo KakoMmy Ipu3HaKy oOpaThHas CBsA3b KJaccuuiEpyer-
¢sl KaK OTPHILATEIbHAA MJIH HOJI0KHTe/IbHAR?

2. B ueM COCTOMT Ha3HaucHue OTpHUATENLHOI 0OpaTHOM
CBSI3H B JIEKTPOHHBIX YCHJANTCAsIX M KaKHe UX TapaMeTpol OHA
H3MeHsaer?

3. Hapucyiite cnoco0bl ocylleCTBJeHHs 0OOpaTHON CBsisU B
VCHJMTESIX HA JaMIax U TPaH3HCTOpax.

4. Kaxkue Bujbl OODATHLIX CBs3efl BBl 3HaeTe?
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Tema 5. I'enepartopsl
Meroduueckue coserot

Ilpexne wem IPHCTYNHTb K HM3YYEHHIO KOHKDETHLIX CXCM aB-
TOTEHEePATOPOB, HEOOXOAUMO YCBOUTH NPHHIHI HX paboril  Kax
YCUJIMTEJIbHBIX YCTPOHCTB € IOJOMKHTENbHOH OOpaTHOi CBSI3LIO.
BaxHo ycBouTh Ha3HaueHHe H CHOCOOBI OCYILECTBJIEHHs 0Opar-
HO# C€BA3H, a TakXKe YCJOBHUS CaMOBO30YyXKIEHHUs.

Tlpn m3yueHnu reHepaTOpoB NHJA000pa3HLIX KoJgeGauuil cie-
Ayer oOpaTuTh BHHMaHHe Ha cnocoOnl (opMHpOBAHHS MHJI0006-
PasHBIX HaNpsizZKeHH§ W TOK&, a TakiKe Ha BO3MOXKHOCTb IIpAMe-
HeHHUs] B KauecTBe KJIOUEBBIX 3J1€MEHTOB COBPEMEHHBIX NOJYMpPO-
BOJHHKOBBLIX HPUOOPOB C OTPHIATENbHLIM CONPOTHUBJIEHUEM (AH-
HHCTOPLI, THPHCTOPBI, OJAHOIEPEXOAHLIE TPAaH3HCTOPH) H HX
anajors. Ilpu anasuse paborsl MyJapTHBHOpaTOpa cienyeTr o6-
paTUTh BHUMaHHE HA CNOCcOOBI OCYHIECTBJICHHMS PETyJIHPOBAHHS
YAaCTOTH W CKBAXKHOCTH BLIXOJHOIO HANPSIXKEHHUS.

JIUTEPATYPA: 4, ra. 17, 18, 19, 20; 20; 5, ra. 7.

Bonpocet dast caronposepku

1. Kaxoit npusuun HoJoxen B OCHOBY PaGOTHl aBTOreHepa-
TOPOB 3J€KTPOMATHUTHLIX KoacOanuit? :

2. 3HayeHHs1 KaKHX HADAMCTPOB ONPENessioT 4acToTy Ko-
gebaHuit Ha BHIxojc R, (' reueparopa CHHYCOHAAJNbHBIX — KOJe-
6anui?

3. Kakospl ycaosnst camoBo3OysKJeHHss TeHepaTOpOB?

4, Hapucyiite cnocobGnt ocyllecTBJeHAsT 00paTHOH CBA3U B
R, C u L, C reneparopax CHHYCOMZAJbHBLIX KoJe6aHHIL.

5. Ha kakom npuinnie ociopada pabora TreHepaTOpOB IH-
JI006Pa3HOro HanpsiZKeHHs I TOKa?

6. O6bsicHUTC NPLIILKIT PEeTyJHPOBAHUS HACTOTHl H CKBAXK-
HOCTH MMIIYJIbCOB Ha BBIXOAE MYyJbTHBHOpaTopa.

Tema 6. IlpeoGpa3orareibHbie 3JEKTPOHHblE YCTPOHCTBA

Meroduueckue cosersi

Ilepen wusydyeHHCM KOHKPETHBIX YCTPOHCTB 3JICKTPOMNHTAHAA
1enecoo0pa3Ho 03HAKOMHUTBCS CO CPABHHTENLHLIMH Xap4aKTepH-
CTHKaMH pasaJnyHblXx npeobpasoBaTenell, ysICHHTbL TNEPCIeKTHB-
HOCTb HJIH HENEPCNEeKTHBHOCTL NPHMEHEHHSI TOrO HJH HHOIO BH-
iaa npeoGpasoBarteast. Heo6XoqumMo fICHO NPEACTaBJATL NPOIECC
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npeo6pasoBaHus NePesMeHHOro HANpsKeHHA B NMOCTOSHIOE, Hp-
MEpsCvMble AL 3TOFO CXeMbl H HX 3()(CKTHBHOCTH NPH HCIHOJI-
30BANHA CrIAXKUBAIOWKX (uabtpos n Ge3 nux. Ilpn usyuenun
BH{)pOIIl)COGpaSOBaTGJ'Ieﬁ, DOJIYIPOBOAIKOBBIX  npcoGpaszoBate-
JICH 11 TEPMOreneparopos HeOOXOAMO  VCBOHTL  MPHHUHI X
paborol.

JIMTEPATYPA: 4, ra. 21, 22 5, ra. 8.

Bonpocot dast canonposepri

1.0Ha301311’re HCTOUHITKIL  9JCKTPOIITAIIGL 5 0CKTPOHHBIX
YETPOHCTB 1 TIpHUIILL HpHMCHCHIsE npeobpasonarencii Toxa.

2. Hapucyiite upuiinnumainiyio FACKTHNCCKVIO OXeMY HIpe-
00pasoBaTesi BabpPs/KCHiss HA  TPAN3HCTOPIN
FeHepaTopa) u oObsCHHTE NPHHUMHI ero paboTil.

3. HasoBuTe THIbI CIAAXKHBAIOIHX  (DHALTPOB,  HpHMCIBIC-
MBIX B BHITIPAMHTE/ABHLIX YCTPOHCTBAX.

4. Ha kaxom npununine OCHOBaHA padora BHODMILIONILIK i
HOJVIIPOBOAHUKCBHIX npeobpazoBareseii?

5. HasoBure nasmauense W TUIBI ONOPHBIX 3JCMCHTOR, Il
MEHAEMBIX B CTAOHIU3ATOPAX HAHPSIKCIHHI.

(pesepensuoro

Tema 7. UmnyabscHbie yeTpoicTBa

Hsyuyenne uUMNyAbCHBIX VCTROWCTB cjaelyeT HauaTh ¢ poc-
CMOTpeHHsd BHAOB H IAPaMETPOB 3JCKTPHUYECKHX  HMIUVALUILIY
CHTHA/0B, a TaK:Ke METO/O0B IX aHajdu3a. 3aTeM CJEAYCT Iy
YUTh BHAB HMOY/JAbCHBIX Uemnell: JAHHCHHLIC, HeMTHEHHBIC, (-
depenuupyonne, unrerpupyone,  OMiM H3 OCHOBHLIN .-
MEHTOB HMIYJbCHLIX HEHell SIBJISCTCH KAIOY, HYKHO OO0
U3YYUTL MNPUHILL ero pPadoThl (PCKUMDI OTCEUKH, HACLILLCHS,
HOPMAJbHLIH AKTHBHLIT PeKHM, MHBePCHLIT AKTHBHBIH peikiiM).
Ha Gase uMMIyabCHBIX YCTPOIICTB pPeaju3yioTess Takue — 2JiCKT-
pPOHHBle yCTpOiicTBa, Kak TPHTTepPa, OAHOBHOPATOPH, MYJALTHBIG-
paTopel, OJOKHHT-reHepaTopel. CJefyer H3VHATb HX CTPYKTYPY
Y NPUHUKAT padoThl.

JIMTEPATYPA: 4, ra. 14, 15, i6.

Bonpocot das camonposepku

1. Ob6bsAcHuTe npuHuun padoOTH TPAH3UCTOPHOIOC  KJAKOYA B
PA3NUUHBIX peXHuMax paboTHL.
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2. Ha xaxom mnpuHIHne noctpoeHa pafora asToKojebaTeds-
Horo myJabTHBHGpaTopa?

3. Ha3oBure THNDLL HeJAHHEHHBIX LEHEH, NPHMCHAEMBIX B HM-
YJbCHBIX YCTPOHCTBAX.

METOAUHECKUE YKASAHUS 110 BbITOJHEHUIO
KOHTPOJIBHOW PABOTDI

B macrosnmec BpoMsi OJHHEM H3 OCHOBHBLIX 3JEMEHTOB  pas-
JAMYHBLIX  YCTPoIicTB  ABTOMATHKH, HSMEPHTeNbHOH  TCXHUKH,
yCTPOliCTB aBTOMATHUECKOrO PEryJHPOBAHMS M YHPaBJICHNA fB-
ASETCA  YCHJINTCh 3JIeKTPOMAarHHTHBIX KOJeOaHHil.

OBJiajetine MCTOAHKON pacyera yCHJAHTEILHOI'O KAacKajid 103-
BOAHT [IYGNeG UOISITh NPHHIANEL paboTLl Pa3JIUYHbIX 3JICKTPOH-
HLIX VCTPOIlCTH # MeTOAHK HX pacueToB. 3ajauvell N1aHHON KOHT-
POBLHOR palorii ARAAETCs OBJ4JEHHE MCTOAMKON pacuera yCu-
JIHTEARHCTO KaCkajla 1A TPAH3MCTOPE {0 NOCTOTHHOMY H nepe-
MOHHOMY TOWV € VUETOM TeMUepaTypHoil CTadnIuzaliy pexu-
Ma padoTHl TPARZHCTOPA.

[Ipu BLINOAHEHHH KOHTPOJBHON padorui neofxoanMn cod.io-
JAaTh coc/yiolye TpeOOBaHu:

1. Muayunrts COOTBETCTBYIOMIME pasAeqpl Kypca H pazolipars-
Csl B HOPSIKE U MeTOAE PelleHist 3aj]aul.

2. Pelilenye [OMXKHO CONPOBONKAATLCH KPATKHMIL, HO UCUep-
OBBAIOIUHMHI TTOACHEHU MU, -

3. Teker, GopMyJaB ¥ UHCJOBBHIC BBIKJAAAKH J1OJKHB OLITh
HaluMcalpl YepHUJAaMH YeTKO H AKKYPaTHO.

4. PaGota BHIIOJHAETCH UYEPHUJIAMH C OCTaBJeHHeM noJel
JAJs 3aMcuaHunil peileH3eHra.

5. Cxemnt u jpyrofi rpaduuecKuii Marepuad BbIROAHAIOTCHA
Ha MHJIIMeTpOBOfl OyMare, KOTOpbie BKJEWUBAIOTCH B TETPaAJb.

6. Ha neppyio erpaliuy KoUTpPoJLHO{ paboTel A0JIKHO OBITH
BKJEeHo HiAKBHAYaJbHOe 3ajanie. Bes 3Toro KoHTpPOJabHAN pa-
6oTa He 3a4HTBHIBAETCH.

Baank WHAHBHAYAJBLHOIO 3a7aHilsl TOMRUICH B KOHIC METOAH-
YCCKHMX YKa3aHUii.

Ha 6/1anke HHAMBHAYaJbHOrO 3ajauis yKaswmBaiores: da-
MuUJAS, HHHIHA L CTyAeHTa, ero wndp, para BHAaYN 0 HOA-
OHCh BLIAABUIEro 3aaHHe.

HHauBHAYyaabHOE 33JaHHE CTYIEHT J10JKeH BKJICHThL B CBOIO
KOHTPOJbHYI0 PaboTy, Ge3 Hero KOHTpOJibHAsi paboTa He 3aun-
THIBAETCS.

McxoiHble AaHHBIE A/ BHIIOJHEHHS KOHTPOJBHOH paboThi
BLLIAIOTCS NpenojapaTeemM Ka@eapsl. a




B cBasu c TEM, 4YTO METOJUUYECKHEe YKa3aHHS paccyHTAaHb
Ha 4 roja Kaxabii CTYACHT JAOJIZKeH HCIOJAL30BATh TOJbKO OJHH
JIHCT MHAHBHAYAJAbHOIO 3aJaHus.

KOHTPOJIbHOE 3AJAHHE
A CTYAEHTOB YETBEPTGrO KYPCA

Conpepxanuc 3ajanus

s yemanteabHoro kackaia ta TPansiucTope, BKIOUEHHOM
no cxeme (puc. 1) ¢ ofumm smurtepos, Tpebyeres  onpese-
JHTL:

Puc. 1. Hpuduunuanbuas  sjektpiie-
CKasi CXeMa YCHJAMTEeJbHOTO KacKaja I cXe-
Me ¢ OOLHM 3MHTTCPOM.

. Homunaaw saemenron R, C.
. h— napamerpul B paGoueli Touke.
. Rexx — BXOJHOE CONPOTHBJICHIE KacKand.
Resixk — BBIXOAHOE COMPOTIBACHIE KacKaa.
. Kux — xoadduunent nepenadn (yCu/aeHHs) HampsKehus
BXOJIHOIO CHTHaJia, NPHJIOKEHHOr0 KO BXOJLY TPaH3UCTOpA.

6. K Lix —xoapduuneHT mnepenaud (yCHJACHHS) N0 Halpsike-
HHIO CHTHAaJa, IPUJIOKCHHOTO KO BXOJY Kackaja.

7. Kix — Koadpduuuenr nepemaun (yCHwJeHHs) Kackajga Io
BXOLHOMY TOKY CHTHaJsa uepe3 06asy TpaH3ucTOpA.

8. K'ix—xoaddunuent mnepcjaud (yCHJIEHHS) 1O BXOJHOMY
TOKY KacKaja.

9. Kpx — ko3 punuenr nepenaun (yCHJIEHHS) 1O MOLIHOCTH
CHTHaJa Ha BXOJle KacKaja.

10. fs — kpaiiHee BepxHee 3HAYCHHE YCHJNBAEMOH MOJOCH
4acToT.
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11, fu — mpepespnast pabouas yacTora TO LUYMY.
12. Kw— Ko3pduLMeHT HlyMa Ha CPEIHHX YacToTaxX.
McxonHbBIMH JAHHBIMH K pacyeTy CJyxKart:
Hyyx — aMILINTyla HanpsixkeHUs! Ha BXOAe Kackal',

R, — compoTuBJeHne HCTOYHHKA CHUTHana;

Ry — conporupjeHHe HarpyskH,

fu— Kpalince HMXKHee 3HayeHHe yCHJHBaeMoil no-

JIOCHl 4acToT;

My, M, — ponycruMple 4acTOTHBIE MCKAXNCHHS Ha HIDWNeH
I BCPXGC TPaHHUNBIX 4aCTOTAX;
T°Kuuw, TOKy .o wpaiinte sncucunst paboynx rteMieparyp;

Fy — naupsaiameHe HCTOULIKA [THTaHus,;

Yl

- OTHOCHTEJLHOE OTKJGHCIHIE TOKa KOJAANCKTOPA;
N
Tun Tpausncropd, ero napaMmeTrphl, BXOoAHLIE U BBIXOMMBIC
BOJbTAMIIECDHLIC NAPDAKTCPHCTHKHM TPUBEIACHD B NpHJACKCHUH.

MCTOII,MKZI pacuera yCHJIHTEAbHOTC KacKala Ha TPAH3UCTORE

OanuM 115 OCHOBHBIX 3TaNos PacyeTa YCHJIMTCABHOIG KACKa:
4 SIBASCTCy BLIGOP HCXOAHOIO pexkiMa pafoThl TpaH3ucTOpa W
ero crabuansanus. B pexiiMe INOKOA YCHJIHTEIbHOrO KacKaja,
KOrja 1CT cHrnaga, HYKHO IPaBHJBHO BLIGpath pafouyylo Tou-
Ky Tpausicropw, T. €. 3HaueHHe TOKa MOKos [x M HampsKeHus
nokosi Uy, Crabnonisanps 110J0XKeHHs paboueil TOUXKHN SBASLTCR
OCHOBHBIM ycJonlicy ofeciieueHUss HOpMaNbHONH pabOoTH KacKa-
Ja U ero BbICOKIN KAYECTESHHBIX ToKasaTesach. B ovranyme of
SJEKTPOHHON JIaMIlL, TPAH3HCTOP YacTO He MOMCT HOPMAaJbHC:
paboraTe B cxemax co caaboil crabuamsanuel  pexnma.  Pe-
KUM paBoTL TPalzlicTopa BeibUpaerca No cemeivrBay BXOAHDIX
U BBLIXOAHLIX Xapartepluctuk. OH onpefessiercs  HasHauCHHeM
kackana, tpebosaiicm Kk ero KILIL, meannefinbiv nckaykeHuenm
u T. 4. Pabouay touxa BHOHpaeTCs ¢ yY4eTOM Toro, 4Tobnt 3Ha~
YEHHA HANpsKCIil 11 TOKOB TPAH3UCTOPA He TPEBBILIAJIH MaK-
CUMAJLHO AONYCTHMLIX HanpsixeHUd na Koes.iekrtope  Uxmes
TOK2 [imax, @ TUX/KC MOUHOCTH PaCCC/AiHUA Ha KOJMIEKTOpE
Pl: max-

B pexume ycugcnisi kiracca A BpIGop pabouell TOYKH ope-
AeJseTcs BEeJHUMHOI MaKCHMaJbHOTO BBHIXOAHOTO HaNpsXKCHUS
KacKaja.

B Kackamax NpeABapUTeJbHOTO YCHJIEHHS, TAe aMIJHTYAb
CUrHaJa HeBeJHKH, pabouyio TOUKY MOXKHO BHIOMpaTb Takum of-
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pasoM, 4ToGLI NOJNYYATH JKeJaeMble BEeJHYHHB [apamMeTpos
TPaH3HUCTOpa u Bcero ycuaeHus. Ilocae toro, kak pabouas 10u-
Ka BbiOpaHa, Hy>KHO OOECNEYHTh ee B pealbHOH CXeMe ¢ To-
MOIIBIO HCTOYHHMKOB IIMTAHHMs, CMCIICHHMS H PEKHMHBIX PE3HCTO-
poB. Taxue pacueTsl MOMKHO BLIIOJHHTL aHajguTHuecKu. Ilo-
CKOJIbKY HaunGoJbliiee PaCHpPOCTPAlicNHC HMEKT KacKajbl, B KO-
TOPBIX TPAH3HCTOP paboTaer Mo cxeme ¢ OOGIIHM  SMUTTEDOM,
BO3bMEM 3KBHBAJEHTHYIO CXCMY Ha puc. 2.
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TCALHOTO  KOCKAAL AAst  NPHPaUlCHHIT.

C METOAMYCCKOIi TOUKH 3DEHHA M C TOYKH 3DEeHHs N0JYUeHHs
fIpaBHJbHBIX PE3YALT4TOB, PaCUeT VCHIMTENBHOIO KacKajna cie-
AYeT MPOBOJAHTH C IOMOLIBIO aHAJUTHUCCKUX (DOpPMY.J B couera-
HUM ¢ TPAQHYCCKHMU NCCTPOCHHSIMH Ha BXOAHBIX H BBIXOJHBIX
XapaKTePUCTHKAX TpaHsucropa. Pacuer HPOBOAUTCS B HECKOJb-
KO 3TaIoB.

I. Pacuer poxumMa YCHIHTCJLHOIO KackaZa IO HOCTOSHHO-
My TOKy. Ha sToM 3Tane iaxofdTed HpHMOpPHBIE 3HAUCHIS COIN-
POTHBJCH: PESHCTOPOUB M ONPLALAHIOTCH 3HaueHHd /1 — napa-
meTpoB. Crpourcs Harpyzodnias UpiMasi IO IOCTOSHHOMY TOKY
U Beibupacres patouas TOUKA.

2. llpouseoauresa pacucT 3JCMCHTOB CXeMbl, 0GeclIcuHBaIO-
HuX cTabuJAbHOCTh paboucii TOUKH.

3. Pacuer pexuMa YCHAHTCJALHOTO Kackaaa [0 TNEPCMERHO-
My TOKy. CTpoHTCa Harpysoulas npsiMmast I0 NepeMeHHOMY TOKY.
Omnpezensercs pasMax aMIUIMTYJ {10 TOKY H HanpsiKeHuio Ha
BXOJe W BBIXOJAe Kackaja. Onpenessiiorcst mapaMerphl:

Km(, KU(, K}?K; Rumxl\‘y IQHI\')‘(-

4. PaccuuTbslBaeTcsl 4acTOTHAsl XapakTepucTuka xackana. Om-
pelleisloTcs 3HAYEHHH eMKOCTCH KOlAeHCAaTOPOB CXeMBI W BCpX-
He#l TpPaHWYHOH YACTOTH YCHJIHBACMON IOJIOCHI [g.
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5. PaccuaThiBaercd Ko3(pGUIMEHT myMa H IpelenbHast ua-
CTOTa TO HIYMY.

ITpuMmep pacueTa

Pacuer omHOKacKajilioro ycuintess no cxeme, ¢ OI.
Hcxoarble maHHBIC AJs pacuera:

Usxx =0,5 B; R.=1 xkOm; Rx=0,1 xOm; [u =100 I'my;
Mu=M,=0,7; T°Kuun=233°K; T°Kyax=313K;
E«=10 B; ocrnocuteapHoe HU3MeHEHHE TOKa KOJLJICKTOpa
{F‘ =0,3. Tun rpausucropa—IT 308b.

K

I. Pacuer pexxuMa DO HOCTOSHHOMY TOKY
OnpejiesisicM sliaueHne CONPOTHB/EHNS pesucropa Rx. OObu-

10 Ry naxojpar ns nepapencrsa Kr> 1+ R
K
rpe Kp— xosduuuiedr, qubmaromnﬁ COOTHOILEHUE  COIIPO-
Thracul peaucropa Ry B HArpyskd Ra.

Kr=(1,2—1,5) — 219 HH3KOOMHO} Harpyskn (Ru.<1 KQI\A),

Kp=(1,5—5,0) — 17151 BLICOKOOMHOI Harpysgn (Ku>1 KOM).

Wz uexojninix AauHsix Ry=0,1 xOM, D03TOMY MOXKHO B3fTh
sHaucHie Ry 0,2 xOM. :

Ornpejiciision 3HAUCHHC CONPOTHRBJIECHHST PE3UCTOPA.

R, onpejiesum 13 yeaopns R.= (0,1—0,5) Ry

Uem Go.daniiie sitauenue R, Tem ray0ike oTpuuarespbHas 00-
paTuas cBsisi, 1o LOCTOANHOMY TOKY i, C/CIOBATCJLIO, TEPMO-
CTAGUABHOCTL, CXUML OYJeT Jy4ile. YUHTBLIBaA, UTO OTHOCHUTEb-
HOe OTKJONUCHIC TOKZ KOJJEKTOpa AOJKIO OhiTh CPABHHTEIbHO
HeGoJLIINM 13 3ajuiiov Amanazone temneparyp +-40°K, Bosb-
mem R.=0,5 R—0,1 kOm.

Ha BBIXOJHLIX XapakTepHCTHKaX pHCyHKa 3 1Mo JIBYM TOU-
KaM CTPOHM Harpy30UHYIO MPAMYIO!

l-g Touxa — 1:;:":0; Ux:): EK: 10B

Iy Y - 10
Rn -+ R[c v IZ”A‘O, IH o1+ 0,2
R3
Ins pexuma KJaacca A pabouyic TOUKYy HeOOXOAMMO BHIG-
paTh TaK, 4ro6bi Kpaiime OTKJIOHEHHst pafouell TOUKH He 3aXo-
IHAH B ¢0.acTh OTCEYKH WJH B 00J1aCThb HEJHHEHHOM YaCTH
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BOJIbT-aMIIEPHON XapakKTepUCTHKH. [lostoMy BrIGHpaeM mnoJjoke-
Hue paboueil TOUKM IlOCEpeAHHe Harpy30UHOH MpAMON.
Hasa Toukn nokost A nonydum:

U.,=5 B; [x=15 mA.

Onpejesnm MOUIOCTL PACCEHBAHNA Ha KOJJICKTOpPE TpaH-
sucropa Py:

w= Uy -Ix Px=5-15-10"2=75-10"" Br.

C.aenoBaTesibHO, 10 MOIIHOCTH PACCEHBAHUA Ha KOJIJEKTONS
PEeXHM LONYCTHM.
Onpeneanm ToK Hasnt B paboueil Touge:

I5=2300 MKA — 13 BLIXOAHBIX XapAaKTEDHCTHK.

Hmes 3nauenne U/,=5 B n Is=300 mxA, nafinem pabouyo Tou-
Ky Ha BXOAHLIX XapakTepHucTHKax. B o6aacru paBoueit TOYKM ¢
MOMOIIBIO XapaKTCPHCTIUCCKIX TPCYTOJbHUKOB 110 BBIXOAHBIM H
BXOAHBIM XaPAKTCPHCTHKAM CIPEACAsIOTCa 3HAYCHUST fl, mapa-
MeTpoB (cM. pue. 3).

Ha pucynke 3 nejocraionygie XapakTepHCTHKH TYHKTHDHbY MH
KPHBBIMI HAHOCSTCst OT PYKi. 3HAUCHHST TOKOB 6asbl W Hamps-
JKeHHN Ha KOJJICKTOPC HCJIOCTAOMHX BLIXOJHBIX M BXOAHBIX Xa-
PAKTCPHCTHK 3aN2I0TC  YCPCHCHILIMA IO  COCETHHM CBEpXY
BHU3, CJAGBA M CHpaBa Xapakrepucerikam. B pesyabrare nmeem
SHAUYCHUSA M, — TlapaMerpoB B pafoucii TOUKE NpH  BRJIIOUEHUH
Tpausucropa no cxeme ¢ O
R, — BXOJHOE COTMPOTHBJAECHHE TPAH3HCTODA

AUs, __ 0,013

/zll') : ==

- = (0.2 KOw
Alg 0,095

fizs — KO3 GuuHeHT 00pATHON CBA3ZH 110 HANPAKEHWIO TpPaH3H-
cTopa
: A@’Yﬁs -

‘11'1:?) AU
K3

.I’Lzza — BBIXOAHASA TPOBOJIUMOCTL TPaH3UCTOPA

3,5
floggy= -t == =0,43 MCm
AUg 8

Ao15 — KO3 (PHUUCHT Mepefaud TOKa TPaH3UCTOpa
Al 3.5

R == =70
Alg 0,05 '




Onpenenenye napamerpos T-o6pasHoii axBuBaJeHTHON cXe-
MBl (puc. 4) TpousBeleMm uepes TabiHily NEPCBOLA NMPUJIOKEHHS
1o umeomuMes i, — napamerpam:

T — CONPOTHBJICHHE KOJJIEKTOPIIOrO MEPEeXoaa;

Ts — CONMPOTHBJCELE SMUTTPUOIO HONCXOAA]

76 — CONPOTHBJIEHUC Oaswr; mast  ipeiihoBoro TpaHsucropa

76=r¢ T. €. DaBHO pacnpeicjenyomy

COIIPOTHBICHUIO
6aznl.
E.3
» .
ﬁw*\'fx Azf.v
Rr
|
uﬁ;x@?
Puc. 4

4. Denisiicirtiag cXeMa yCHAMTEJLHOTO Kac-
Kald Hd BBICOKWX uyacToTax.

M3 tabumit 1pnaokeHust uMmeem bopmynn:

gy 70 41
e "’ ST T — 07 18- 10" Om
o 0,43 . 1073
I 0,8 - 1 3
I'J 13 ¢ . — =il 2,0 ()I\'I
.., 0,43 - 1073
4 oo (1 0 AR 0.8 - oS -7
ro= ry =11, —=2 5 e ggg . U8 I0TT . I 60 Owm.
s 0,45 1579

ConpoTupJienne rg MOXKIIO OTIPEACNHTD Adsl THIOBOIO PesKH-
Ma IO HMEIOU[MMCH 3HAYCHHSIM CMKOCTH KOLICKTGPHOIO Nepe-
xona Cy u NOCTOSIHHOH BpPCMEHH II2ITH ofpaTHOil  CBs3H  Te=
Cq-rs. Ilo cupaBounbiM daHHBIM HMeeM =400 nc C,=8nd.
Hoxcrasus s1n 3uauenns B Gopmyay AJs re, HOJYUHM:
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B ofoux cayuasx 3HAYEHHs] rg MaJo OTJHYAOTCS APYr OT
Jpyra, 4To NMOATBEpPIK/laeT NPAKTHYECKYI JOCTOBEPHOCTH IOJY-
YeHHLIX 3HaueHUHH h, — mapaMeTpos.

Kpurcpuem ans Bboifopa ocTaflbHBIX BeJHUYMH siBJsieTcs obec-
HeyeHHe COOTBETCTBYIONel crabunpbHocTH pabouell Touku. Kak
H3BECTHO, cHelubUuCcCKoli 0cOOCHHOCTLIO TPAH3UCTOPA SABJASETCH
cuJibHas 3aBHCHMOCTL €O IapaMeTpoOB OT TeMIepaTypsl U pe-
KuMa paborpl. Bcesikoe cMericHpe pa6odell TOYKH, XapakTEepH-
syemoe npupautennsimic Alia 0 AUxa=Alxa- Ry, BbI3bIBaeT H3Me-
Henue auddepeHLNaIbHLIX IapaMeTpoB TpaHaucropa. Ecnu cme-
mieHpe TOYky A 00yCJOBJICHO H3MCHEHHEM TeMIepatypul, noJiy-
qaeTcsl TaK HA3LIBACMAsS KOCBeHHAasl 3aBHCHMOCTbL MapaMcTpOB
or temmeparypul. Dodabimie cmemenns Alxa 1 Uxa Moryr apm-
BECTH K CYILCCTBCHILIM HCJHHeHHDLIM HCKaKeHHAM § Jaxe K
YACTHYHOH MM iloJ10il OTCCYKe CUrHada.

Ha pa6ounii rox rpansgcropa, a 3HAYHMT, Ha CTaOWJIBHOCTE
paboueil TOUKIl BIKIOT CAeAyIONHe OCHOBHBIC MPUUMHBLI: TEIJIO-
BOH TOK [, BANPSIKCHNC HA IMHUTTEPHOM TNepexoje u HHrer-
padsiblii Kovpdunuicnr neperaun Toka . Bee onu sasucst or
TeMIepaTypht 1t peskiiMa paboTLl TPAH3HCTOPa.

Pacemorpum nodanoe ipipaliedie  KOJJIEKTOPHOTO  TOKa B
IABHCIHMOCTI OT II3MCHCHA 1)(‘}1\'HMHbIX napaMeTpOB

Alli:Alﬁ'B‘l‘ (l + [’l) - All{o“*‘Aﬁ (11{0+16)-

IloacTaBuM B [daHHOe BbIpaicHHC TpHpalleHHe TokKa Oasni
Als. MsmeneHne TokKa 6a3nl 06ycJoBJICHO H3MEHEHHEM HaNpsKe-
HHUSt W OTBCTBJENUA MDHpAUlelusi TOKAa KOoJJeKTopa B Hemlb Oa-
3Bl

AU, R
Alg= 2150 T ap
30 Raﬁ
rae R.; compoTHBJCHHe LEMH MeXKAY 3MHTTepoM H 0asoil.
R, . R
ObosnauuM  ys= - Ny KO3(UNHEHT TOKOPACNpen2jic-
3 0

HHsA, NOKA43bLIBAIOMIHII KaKas 4acTh KOJJICKTOPHOIO TOKA OTBET-
paserca B nenn 6aspl. [lopcraBum Bbipaxkenue AnsS Als B ypas-
Herue Al 1 pekum ero orHocureasno. [lonyumm:

) A A Usg ) A%
AIK = ——,__'[ e 71{”3() +- (]0 o 1](0) : ’J ] ;
I+ 376 @ Ry 3

rae p— kospuuueHt ycuieHust TpaHsuctopa B cxeme ¢ 03I;
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@ — KO3Q(UUNCHT yCHJICHAs TpaH3ucTopa B cxeme ¢ OB.

o = 7<_7}j91977” — 5 o
1 | 213 1 3
y Iy
UHTBIBAST, UTO [o+[yq= = 7 -,
-5
F10.THOE TPHPAIIEHHE MOIKHO 34aTHCAaThL 13 BH,IC:
L:sye | oa Ry 1rs 5 )7

Bequuuna, BoiHecenias sa KOOk, HocnT naspalue K03(-
duunenta HectabuILUOCTI 11 0GOHATACTCN Oykioit S.

KaK BUAHO 13 BbIpaAie g, S B ()()lll(‘M CAYyqae e 3apicur
oT TEMHCPATYPBL 11 PCAIIMa pa()()'rm Thansucropa, a onupejpesas-
€TCH COOTHOUICHHCM BCANLHI PCACHMIIBIX pe3ucropon Rc) 11 /\)n’),
TaK Kak

R,

RJ : '?(')

flpu  mamenenun ys or O(Rg=o0, Rytco) 10 1 (Ry=o0
Re==00), K03(pOUUHEHT HECTABHALHOCTH S H3MCHAETCS B npe-
nesiax

S min ™ A, S]nggx:[?)-

CﬂeﬂOBaTe.'ll>}10, AJsl HoJyYetills MAaKCHMAaJbhHOIl CTabNALHOCTH
HYXKHO CTPCMHTLCH K BBINOJHCHIIO YCAOBHS yq 2 I wan suolrora-
WUICTO H3 HEro HCpaBelCTRA

‘Onnako BLITOMHEHHE 9TOTO HEPABEHCTHA AaJeKO HE BCCTAA B03-
MOKHO ¥ 1eseconbpasto.

Ho cux mop Mer nenmosaszoBadau npupamennst Alyo, AU o, AP,
He OroBapupasi, K4KMMH @pIYHHAMH OHi  ofycjaoBdicliti.  [a
HIPAaKTHKE, C JAOCTATOUHOH CTENeHBLIO TOYHOCTH MOXKHO UPHHATE
caenywomne gonyimeHuss—Al, 1 AUz, KOTOpbE 3aBHCHT TOJb-
KO OT TeMICPATYPHl U ONPENCSTIOTCS 3aBHCHMOCTSAMHU

T-7.
10
A]Mo:]oxo? ”‘[Oxco
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IJ151 TEPMAHHEBEIX TPAH3UCTOPOB, H Al =12
KPEMHHEBBIX TPaH3HUCTOPOB.

[°xo — 9TO 06paTHBIH TOK KOJLJIEKTODHOI'O Iepexoda IpH TeM-
nepatype T,°K.

Hanpumep, ecan B repMaHueBOM TpaHsucTope [%g,=2 MKA
npu To=293°K, 1o npu remneparype T=2333°K (60°C).

333203
Alwo=2-2 ' —9=32_9-30 mkA.

VaMmerenue HanpsiKeHHss Ha 3MHTTeplio-6a30BOM  Iepexone
onpejessercs BblpaXKeHHEM

AUss=vt- AT,

rae yi — Koa(G@GHUUHEHT TEIJIOBOrO CMCUICHHS HaNpsxeHus Oa-
3bl. B ofuiem ciaydae y; 3aBHCHT OT TEMUCPATYPhi H HCXOJIHOTO
CcMeIlieHus Ha 0ase, HO AJSA YOPOLLCHISE PAacYeToB CYUTAIOT, 4TO
Kos(PPHUHEHT TENJOBOTO CMCIHICHHSI HANPsXKCHHS OT TeMIepa-
TYpPBl HE 3aBHCHT M IIOJAbL3YIOTCH CIO CPEJHMM 3BaueHHeM, pae-
HelM yi=—2,3 MB/rpan.

[Ipu 3ToM H3MEHEHHEe HaNpSIKCHHA Hss JHHEHHO  3aBHCUT
OoT W3MeHeHHs Temmeparypul. Hurerpansapii Ko3Q@OHUIEHT YCH-
JeHHsi P TakmKe 3aBHCHT OT TCMNEPATyphl. [ paduki 3aBHCHMO-
cTH B OT TeMIepaTypbl UPHBC/eHE B OPHJIOKEHHH.

Hcexoas m3 JOMYCTHMOIo OTKJOHCHHSI TOKa  KOJJEKTOpa H
YUHTHIBas, yTo B Bhipamcine i Alx BXomar sHaueHus Rs, Re,
MOXKHO 3a7aThCsl OAHOI 112 9THX BEJHYNH W ONDENeNUTh Jpy-
ryo. Hampumep, 3amanasch, 3naueHnem Rs, HaXOAUM 3HaueHmue
R, noaarasa Al Al pon.

=1%o nad

. | F G“AU
Rq { (\ : (.;784____—__5_6)?_ o R().
/ NP
Al Jmn”‘(-\ k-:o‘f“(l -+ \ﬁ)Q

B stoM cayuac, ccam 3agaeMcs 3mauchuem Ry, Ro mnaiiiem

U3 BBIPAXKEHHs!:
3(Alg pon+ Ro+AUss
Ro'\< B K _jon VRd ] 6) o !ej
13 =
(1+13) [Ahm”‘}‘ """"" . X—Alu o

OnpeneJienye TNpHUpalleHHss HATPSKECHAS HA 3MHTTEDHOM Ie-

pexone

AUgy= e-AT=—23-80=—184 uB.




OmnpenesieHnss npupamnieHus o6PaTHOro TOKa KOJJIEKTOPA B
nuanasore Temneparyp (no KesbBuny):
TK—TqK T, "K—TyK
10 10
A]Ko:"lKo(TOOK)'(g {—2 — l)

313298 233--298

Awo=5-(2 " 42 ° —1=
=5(2,834-5,5-107"-~1) = 14,1 mErA.
Onpegejienne npupameins xophunygenta yeuaeHus: 1o To-
Ky. B nmamasose TeMICpPATyp fponspe/ieM U3 rpaduka npuiio-

JKEeHHd.
TIpu MHHHMAaJBLION TCMICPATYDC

Lo (1) 0 55. fuyy (1) = hoy (To) -0,55=70-0,55-- 38,5.
fars (70)

Ipn maxcumanbHoli TemMneparype
hors (T2) =ho15(To)-1,2=70-1,2=84
Ahoy,=84—38,5=46,5.

Onpejeaum 3HaYeHHE CONPOTHBJICHUS pesucropa Re, UCXons
H3 AONMYCTHMOTO OTKJOHEHHS TOKAa KOJJeKTopa

70(4,5-0,1—0,184)

—0,1=1,78 xOm
Re< _ 15-46.5
71 (0,014-—}— Ai/—:‘l‘;»u)
Rs=1,8 xOm.
Onpezennm 3HAUYeBHs CONPOTHUBJICHHS PE3UCTOPOB Rei H Rea
Ryi= ExRs _1()_1#8__ = 12 kOm
I5-Rs 15 107% 0,1

l,= K+16:15 MA

Rg.= vt = 2,1 x¥Om.

s Re LS 12

II. Pacuer pexuMa yCHAHTEJIbHOrO Kackana
0 mepeMEeHHOMY TOKY

B ocHOBy pacuera IOJIOXKHM 2KBHBAJEHTHYIO CxeMy Kacka-
da nnas 06JiacTH CPeHUX 4acToT.
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1. I'paduueckuil papHaHT pacuera.

[TocTpoum Harpysounymo IpPAMYI0 0O NEPEMEHHOMY TOKY.
CorsiacHO 3XKBHBAJICHTHOII CXeMe CONPOTHBJCHHEM HATPY3KH YCH-
JUTEJbHOTO KAacKaja fABJsieTcs 3KBUBAJEHTHOE CONPOTHBIACHHE
R’y, pasHoe:

Ry - R 0,2-0.1
=Ry | Ry= X2 = 020 == 70 ]
K ’ # ” ¢ R+ Ry 9,3 Om

Ha pHcynre 3 uepes TOUKYy HOKOSt A NpPOBOAMM  Harpysou-
HYIO DpSIMYIO IOJ YTJIOM o

1 1
a=arctg ——— =arclg ———— = 54°.
g Ky 0,07 - 1)

B snamenarene mnoa sHakoM (g  xosahduuuesr, pasBHbIH
K.,=10, BBogutcst i ypasuupanus maciutabon ocell Ix 1 Ug,
m

K,= " =10
m[/,,g

K3

Onpenesivm BXOIHOE CONPOTIHBJCHHE KacKaxa Rux.

6" Rpxr
Roxsi=Ro || Ry o= — R0 Roxs
BX H R( ”R X 6+ R

rae RBX r— BXOAHOEC CONPOTHBJACHHE TpaH3HCTOpa
Rux’rf':hlb:o,z KOM.

Onpepenum aMILHITY)ly BXOAHOTO TOKA, NOCTYMalOUlero B
VCHJUTCABHBI KACKaL [ux i
[ 0,5
[uxu i B s [BXK: 7 :494'10#1 MA.
Ryt Ruxss 140,125

2
Onpeaenum™ aMMmIATYAy HanpsAXKeHHS CcHrHajla Ha BXOIC
TPaH3UCTOPA

Unx’f':lgxu' RBXI{:0:44'180279 MB.

Ha BxonHLIX XapaKTepHCTHKAaxX PHCYHKA 3 OTJAOKHM pasMmax
nepeMeHHOro HanpsKeHust Usxr OTHOCHTCJBLHO TOYKM [OKOS.
Ilo kpafinum usmeHeHHAM Usx: Ha BXOAHOH XapaKTePUCTHKE
aas Ux=D5 B ompeiejuM aMImJIUHTYAHOC 3HAUYCHHE BXOAHOTO TO-
Ka TpaHaucropa:

]sx T:O,2 MA




Kpaiinye 3nauennss Toxka 0assl ONpeACJHM Ha BBIXOAHEIX
XapaKTepUCTHKaX.

ITo HuM ompenefuM aMIJIUTYJy CHrHajJa Ha Harpyske, T. e.
Ha BeIxoJe Kackana Uguxx=3 B.

Omnpenesrm BHXOAHOE CONPOTHBJEHHE TPAH3UCTOPa Ruuxt

Rsblx T= ! :—""‘i‘—— :2,32 KOwMm.

hogs 4,3.1073

OHpeILeJIHM BBIXOJAHOEC COIPOTHBJICHHC KaCKana

Raux}c:Rx ” Raux T —}?’K.ARJH'J*LL = 0,18 kOMm.

RI\’ ¥ RIII.IX T
Onpenenum KoaphuuueHT ycuacrus K
K — gm.lx K - 3 —_ :38
A Uper 0,079 .

Onpenenum xodboduuuent nepepaut K ux

K/m( == Ui x == 3’ = 6.

IJHX K 0!5
Onpexennm kos(duunent ycuienus K’ ix
K o= 8 409
Tox v 0,14

Onpexeanm xoapduuuest yeuaenus K'ix
Kiw= Toxr. 64
Inxx 0,44
Onpejenum Kos(pHILHENT YCHIEHHS 10 MOILHOCTH
Kpx= K- Kix=38-42,9=1630.
2. AnaJuTuyecKHII BapHaHT pacyera.
Roxr=rs-+rs(haro+1) =60+2-71 =0,2 kOm.
Rs

e — KOS(I)CbYIU,I/IEHT TOKOpacnpeaeaeHust MCHKAY
R() + Rsx T

Yo= -

BXOJHBIM COIIPOTHBJICHHEM TPAH3UCTOpA H
3KBHBAJICHTHBIM COHPOTHBJIEHHEM DLEIH 62356l

Rs.

o

1,8
T1=— 5 = 0,9
= — RellRuuxe g 43
RB+RI( ]] RBHX T
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V2 — K03bGdUIHEHT TOKOpacIpeAeJeHHsI Mex Y HArPY3KOH U BBI-
XOJIHBIM COIPOTHBJIEHHEM TPAH3HCTOPA

K'1ix=ha5-y1-y2=70-0,9-0,43=24

R 0,067
Ky=h s 79 . 220 =93
: 2 RBX T RBX T )

CpaBuuTesJbHas OLEHKa 3Ha4CHHH MapaMeTpoOB, MOJYyYEeHHBIX
pasHBIMu BapHaUTaMH pacueTa, MO3BOJSAET 3aKJIOUHTb, YTO HH-
CTPYMEHTaJbHasl MOUPEIIHOCTb pacyera TIpadHuecKuM OyTeM
CPaBHHUTEJBHO HCBEJHKA, 0K0Jo 27 %.

PaccMoTpimM BJAUSIHHE €MKOCTH CBS3HM HA KOYP(UUUEHT ycuae-
HUSI IO HaNpsKCHUIO.

ITonoxum crauana C2=C3=oco u Busichum poap Cl.

g KosnuccTBeHHOro aHazid3a cjefyeT, OYEBHAHO, pAo6a-

BUTb K R; ConpoTHUB/IeHHEe KOHACHCATOPA ’

w - Cl
Torjga

[ » Cl- (R1~+Rsx h)
l+ju)-CI- (Rr‘f‘Ran)

Ku ((JJ) = Kuo-

Tlocsie HECJOXKHBIX Npeo6pa3oBalnii

r - i T
K;((”) =2 /_gl__ ,
1+jo0Ta
rae

Tl =ClIl- (Rr+Rnx K);

Kyo — KO QUUMEHT YCHJICHHS 0O HaNpsiKeHHo B 00J1acTH
CPEMHHX uacToT.

JJs KOJHYCCTBCHHOrOo AHANW3a BAUAHHMA OJOKHDYIOUIEH eM-
koctt C9 TakKe HcMoab3yeTcs Bbipamenue Aasi Ky B obiacTtH
CPEJIHHX YacTOT, B KOTOPOM K CONPOTHBJEHHIO r5 (BXOASIICMY B
R.x) no6aBiero conpoTHBiaerHe KoHaeHcatopa C3.

B stom cayuae Boipaxenue K, OyJer HMeTL BHA:

Ky (jo) =Ko+ 20—,

L j oy

rae ts3=C3-7s.
27




Ananoruyno paccyxpas o Bauadun C2 Ha obuiee CONpPOTHBIC-
HHEe Harpy3KH, NOJYYHM

Ku(jo) =Ko L2,
I+jotur

rae Tur=C2- (RK+RH)

Ko dunueHT YacTOTHBIX HCKAMXKECHHI onpefeqaseTcs Kak OTHO-
HmeHue

M . Kml
n— . "
Ky
rae K,,— Ko3QdUUHeHT yCHJICHHS 10 HANPIMKCHNIO 1a 4acTo-
Te, PaBHOH ®y. JLJast obccraeucig 3aainoll BeJndH-
Bl K03 GHIMEHTa YaCTOTHBIX HCKaAMCHH HeoGXoan-

MO, 4TOOHI
KuH>/MH'KUO-
Bausine KaxKA0# M3 €MKOCTEH MOXKHO ydYecTb H3 BBIpaXKeHU:
MH=MH1 'A/Im" A’T:—;a.
3ajas pacmpelesieHHe ypOBH HCKaXKeHHI KaxkJoH eMKo-

CThI0, MOXXHO HA¥TH HUX 3HAUCHHE W3 HeoOXoANMON  BeJNHUAHB
NIOCTOSTHHOH BPpEMEHH HDU HIKHEH I‘paHH‘IHOH qacToTe f}{

Hanpumep, aana C2

M

Ay
T. K. Tur= (Rr.L-Rn)' y
TO

e/
QTfH(Ru’f"Ru) i/
111. Pacuyer BepXHEro 3HaueHHsl YACTOTHl YCHJIMBACMON IMOJOCHI

B ocHoBy pacuera MoJIOKHM SKBUBAJEHTHYIO cXeMy s BbI-
cokdx wacror. OnpeienuM I[OCTOSHEYIO BPEMEHH HapacTaHud

28

KOJIJIeKTODHOr'0 TOKa TpaHuaucropa ¢ O3 Ha BBICOKMX YacTOTax
Tos®

ToazTK‘*‘hﬂa -R '" . CK,

Tle tx— INOCTOSAHHAs BPEMCHM lemu OOpPaTHOH CBA3M Ha Mpe-
JesbHOH wacrore; anas TpaHsucropa ['T 308 1x=400 nc
R’ —3KBUBAJCHTHOC CONPOTHBJEHHE HATPY3KH.

TToACTABUB M3BECTHLIC 3HAYEHUS IS Top, HOJYUHM:
Tos=400-10"124-70-67-8-107'2=3,8. 108 C.

Omnpepmenum kK03pPHUUHEHT OTPHUATCIALHON 06paTHONH CBsA3H,
ONpeelFIOUIei! BEJHUHHY TOKA KOJJICKTOPA, OTBETBJSIOMIETOCH
B 6a30ByI0 Lellb ys:

r. R, - R 1.1
To = - ’ s Ro=R,IR, - 7 "0 ="
R, R()

$ - 0,64 kOm
ra+ro - R,

2.8
- 3.10-7
= e
Onpepesnim BCPXHIOW MPC/ICILHYIO lIaCTOTy fs
14 hy T 176
o, = —{ 3157 ‘/A/ o 3) 30m /14“ 1~~19 10°.
R Tt

= [t — S I Y
Js 2. 7 6,28

IV. Pacuer myMOBLIX [1APAMETPOB,

Onpenenaum KodhduuncnT 1yma Ha CPefHHX uacTorax MpH
HOpMaJILHOI TeMneparype:

. o ' __L_ . (R,ﬁ ) ’))" (1_h216) 1»
K= 14 o0 1 5 5
Kom 14 50| 1 (BI0460201-098) 1510 _ 5 1o

640 | 20,096 640

(\f-—*




NPUHJIO)KEHUA

IHlpnnoxenue 1

JneKTpHYecKre napamerpul rpanskcropa tuna I'T308b

Tpausucrop ApCHPOBOro TUNA, MPOBOAUMOCTL p-1-,

O6parublit Tox KoAAeKTOPA 1052 5 MKA.

[TocTosnnasy BpeMenn wenn o0paTHOR CBI3H Ha NPCAE]bNOd BLICOKOH ua-
crore T,=400 nc=400 1012 c.

EMrocTh KoMIcKTOpHOro pepexojd Cp=8 n®=8-10-12 .

Hpenenpuotit pexumM.

Uio — NMOCTOSTHHOE HANPSIKCHHC  KOJICKTOp-3MHTTEp, B . . . . 15
I — NOCTOSIHEBIE TOK KOJJNEKTOpa, MA . . . . . . 50
Py —nocrosingas MOLHOCTL paccediins Ha KoJuekTope, MBT . 150

fns — npepeasHas uwacroTa, mI'ny . . . . . . . . 2,4

JuexTpHuecKue mapaMerpnl TpaHsucTopa tuna MII38

Tpausucrop audQysHoro tama, NpoBOARMOCTL 1-p-Ai.

O6paTnblil TOK KoanekTopa==15 MEKA.

[TocrosHnas Bpemend uenn OGpaTHON CBA3K 1A HPCACABHON BLICOKOHA
yactote T==200 nc,

EMikocts KoOJIekTOpliore nepexoga C,=60 n®=60-10"12 @,

Ipeacabnolit pexim

Uis — NOCTOAHHOE HallpsiKerie Kojuektop—o6asa, B . . . . 15
I — NocTosiiipifi TOK KOJJeKTopa, MA . . . . . . 2Q:
Py — 10CTOSANHAY MOLLIGCTL PacCesiiusl Ha Koolekrope, MBT . . 150
fus — npeienwiias  uvacrerta, Ml . . . . . . . 0,5

['ho — 3TO 4ACTOTA, Ha KOTOPOH MoayaL xo3ddumuenTa nepeaaul Toka hg e

najgaeTr B V?_ pas.
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Puc. 5. Bxomusle H BHXOAHBle XaPAKTCPHCTHKM TPAH3HCTOPAa THIA
I'T308b.
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6. Hopmanuzopaunas 2aRHCHMOCTbL TlapaMeTpa OT TeMIepatrypol
aas tpausucropa I'T308b.

Mpunoxenue 2

®opmy bl neperoja A — napamMerpoB B NMapamerphl T-o6pa3noit
9KBHMBAJEHTHOH CXEMbl 3aMeUIeHHs] TPAH3UCTOPA, BKJIIOIEHHOTO
no cxeme ¢ 09
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IIpunoxenne 3

MpumepHbili Nepeuenn TeM JeKUHA M na6OPaTOPHBLIX 3aHATHI
AJs cTyReHTOB-3a0uHMKOB 4 kypca BCXH30 no cneumansuocTn 1510

Ne .
JIeKI A TEMA
! Tpumenenne yerpoiicTs aACKTPONHKH B YCTAHOBKAX CeTbCKO-
XO3SHCTBENUBIX 0OBCKTOB, IVJICKTPOBAKYYMIILIC 1 ['A30HANOJHEH-
Hble IpHOOPEI
2 IMonynpoBoanukoBEe MaTepuaiul. B nponoanyocredl. Tlo-
JIyIpPOBOAHHKOBLIE HPHOOPH ¢ P-A HCPCXOAGMH
3 daekrpouuble yeuguTenn, Kaaccudukammyg o XapakTepHCTHKH
yeuauTesell. DKBHBAJEHTHBIE CXEMbl YCHJAHTCJALHIX  KaCKAAOB,
Buart obpatHnx cBsizei
4 TeHepaTophl CHHYCOMAQIBHBIX MPSIMOYLOJBHLIX 11 1MI00GPaI 3-
uLIX HanpsikeHuit. Mmnydascisle yerpoicrsa
b - TlpeoGpasoBartesbble yCTPOHCTBA. BHOPAMHTCABHLIE — yCTpOii-
crpa. OmepaunoHINbI YCHAHTeNb M OGJIAaCTH €ro IHpPUMCHCHHY
Ne naGo-
PAaTOPHEIX TEMA
3aHATHH
1 Wsyucitne 5S/CKTPOBAKYYMHBIX H ra3oHallOJHCHIBIX npHOopos,
CusiTie XapaKTCPHCTHK, OlpejeseHHe HapaMCeTPOB
2 MsiMepenyte napaMeTpoB H XapPaKTepHCTHK IIOJYIPOBOANIKOBLIX
npuGoOpoB (JAHOLOB, THPUCTOPOB, TPAU3HCTOPOB)
3 Wsyuenue yerpolicrs reHepauiu 3JCKTPHYCCKHX CHIHANOB  (Cit-
HYCOHAAJBUOTO, NPSAMOYTONBHOrO)
4 UccaenoBanye 3 cisitie XapaKTepPHCTHK YCTPOMCTB Ha olepa-
HHOHHOM ycuanTede (aKTHBHOTO (isibTpa, KOMIapaTopa, reue-
paropa)
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‘ IIpukseuts 8 nauase 6binOAHEHHOW paboTot
|
i 3ALAHUE
l ( JJ5% KOHTPOJIbHOW PABOTDI
P4 N0 JUCHUINIKHE «3JIEKTPOHUKA>
! Heryjienty 4 Kypca
P
| ) _ HHCTHTYTA
i No
l (Qastiaust, uMs, oTiccino) (Hdp)

PaccunTarh OAHOKACKA/UIbLIT yCHJIHTEAb HH3KOH YacTo-
THl HA TPAH3HCTOPE, BKJIIOUCHIOM 1O CXeMe ¢ OOLIMM IMHT-
TepoM (pHC. 1 METOMHMYCCKIK yKa3aHuil 1o YKa3aHHOH

!

JHUCUHIJIHHE) .

:f \ HcxonHBIEe JaHULIC jLisl pacgera:

Loy
;f‘ AMIJIATYZ@ Hanpsizkeliis Ha BXoje Kackaja B
s
°, l ConpoTHBJICIHC UCTOUIHKOB CHrHANa ~ &Om
E | Conporsbicnie narpyskn __ KOm
£~ Huzuee suaucinie ycuinBaeMoil noJocsl yacror 1

b

i

O

JlouyeTimuie HacToTHLIe NCKaXKeHHs

\ Muivadbias pabouas Temneparypa

O

Mukcumanpndst pabodas TeMmneparypa
HaupsKeuie MCTOUHMKE NHTaHUS B

OTHOCHTCILIOE OTKJIOHEHHE TOKa KOJJIEKTOpa

€. .> ... ... ... 198 .1

l
|

\ \ {moue BLIAABLIETO 3a]aHue)
l
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Beenenue

OIJVIABJIEIIME

O6mue MeTOAHYECKHE PEKOMCHIAINH [0 JyUeHo  JAHCIHIIHEE
Pexkomenayemas JHMTepartypa

Mertoguueckue
Tema 1
Tema 2.
Tema 3.
Tema 4.
Tema 5
Tema 6
Tema 7.

MeTtoanueckue

Tpunoxkecnus

VKA3aHHA 10 M3YUCHHIO pasjiesios Kypea
DIEKTPOBAKYYMHLIC H HOHLIC NPHOOPH
ITonynpoBOAHHKOBRIC  N{PHGOPI
DNeKTPOHHBIE YCHIITCIN
O6parHast  cBsI3L
T'enepatopnt

. TlpeoGpaszosareaniibie  9JCeKTPOHHHE YCTPOHCTBA

UMnyavenue  ycorpoiiersa . . . .
yKasanyus 110 BHIIOJHCHIIO KOHTDOJLHOR — paboTe

. . . . . .
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KoHCTaHTHH AJeKCaHIpoBUu ApeEcToB
Urops Koxctanrtunosmu Kpyrasxos

SJIEKTPOHUKA

MeTonnueckde yKasauus
M0 M3YYEHHIO TUCLHHIJINHEL U 3aiaHue
JJIst KOHTPOJIBHOH paGoTH

Pedaxyuonno-usdaresvckuii orden
Bceco103nozo ceabCKOX03ALUCTBEHAO20 UHCTUTYTA
3004H020 00pa3o8anus

Pegakrop C. B. Hupmosa. Texnuuecxuii pegakrop I'. C. Anrtnnosa.
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Crano B HaGop 20/11 1985 r. Tlognucano K mewaTu
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