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1. qE.rrrr{ ocBoEHI,Is,4IcIII4IIJII,trSr

IIelIE ocsoesrr ,ryrc{utrItrill6r: oeBoeqne reoperl{qecKr-rx ocEoB grenpor€xEqKl-I x gneKTpo-

rrrKrr, [orr{Mauae xaparrepa pa6oru 3rgKrporexr qecKrx r-r sJre(TporrulD< SneMemoB gJrexTpo-

o6opyAoBaElrr aBToMo6nr.r, r<oropoe onzpaercr ua $raruvecrue npuuqunrr rfyuroplonupoearue u
aIIalII'3 cxeMIIbDa Mo,{ercfi; [p4o6peTeHr-{e 3HaHr{fi o RoscrpyKqflrx, fipflHqr-rnax A9fcTBl| tJ rlapa-
MeTpax I-I xapaKTepr.rcTKax pa3Jrrr.rr{6Da 3IreI(lpoHIM< ycTpoicTB aBToMo6liry! IIoaroToBKa cTy-
AeETa ( rIosr-rMa ro rrpranr[ma AeforBlr't coBpeMenrroro gJre(Tpoo6opygonanna ua.aeMrrEo{ Tpauc-
rropTrrBDa cpe,{cTB.

3anaw:
- B3yqrrTE TeopeT{rrecru{e ocrroB6r SIeKIpoTexr lxr.rj uellef [ocTorErroro tl llepeMellEoro

TOI(A;

- I-I3)^II'TE OOIIOBBI SNEKIPOE'TKIi IIOJTYIIPOBO,4ITOBTO< IIPI/I6OPOB Ii (OMIIOEEIITOB U OC-

EOBE6I€ CXCMH IiX BKJIIOqCEI'';
- lr3yr{Tb TeopeTFrec(de ocdoBBr pa6oTbl gneKTpoEElD( yclpoicTB aBToMo6rJrf,.

2. MECTO AI4CrUrUrr{Hhr B CTpyKTypE Orron Bo
,4acuun"n,rna <OcnosEr aBToMo6ri:lr,aofi greKrporra(r,D orrroct4Tcr K 6a3oBoi qacrr Bl.O

6ro(a Auaqullrrl,irr OIIOrI 6axanaapzara [o EatrpaBrer lro 13.03.02 <3nerrpo:nepreDr(a II
giIeKrpoTexrruKa).

flpepercn:uru gucrprflJunbr: Brrcrtrtul MareMar[K4 Olrsrlr4 rxr$opMarxKa,

3. II.r'IAIII{PYEMbIEPE3YJIbTATBIOB}'IIEHUSTOAI.ICru{II.r-II4HE

OI]OII
IIraIlI,pyeMEre p$yJrETaTbI o6yqellur IIo nrcql'rutr'Ile, cooTHecesrrEre c trnaHnpyeMuMlr pe-

TIIMII OQBOEIU'I

Ko,[
6op-

Mnpy-
EMED(

KOM-

IIETCII-

rJrth

YpoBeE6
ocBoeEl-tt

ICOMIIETEII-

qrur

Iharapyeurre petynr,taru o6yreaar no ,4rcqrtrJlfltte, xaparoeprr3]4orqre 3Tarrrr

QopMupoBaulr.s roMlerenqai (noxasareru ocaoeuur rounereaqua)

I 2 3
OIIK-3 q.ICTI-IttrIOE JI{ATE:

cxeMbr 3aMeqeEruI ItcToqEI,KoB rrtrTaEra', SJIeMeETbr TOTToJIOIIE: ]3eJr, B9IBb!
KOIIT}?;
o 3aKOH OMa AIt Jr cT(a q9IIE C IIaCCtrBIIbIML sJIeMeIITaMr.r r.r AIDI yqacma qe-
trn, coAgpxauero 3,qC;
o saronrr Kupxrorfa;
o BrA6r 3r<BrBarelrrurx upeo6pa.:oaaur-ri nacclrBrrbD( 3reMerrroB rlerua;
o uorrrT&e MorqEocTrr, )apaBllesEe 6arauca MotqEocTei B SJreKTpr.Frec(oii qemi;
o arrrErlrnrr4qec(oe, lpaab[secKoe llpelcraBrerrEe a uapeMer!,Br cnllycoll'qanbfl5D<
BEIIiqI4H;
o arrrBsEre L peaKrtrBEEre conporEB.treHfirr. Qa-:onHe cgrurr Mex.e/ Hanprxe-
II}I'MII }I TOKAME:

o MeTOAH paCqETa qelet npli [ocIe.{oBaTeJr6HoM n napaJlJrenbsoM coeaEsesull
9JreMeETOB, rrorUrTr{e lojrrroro cotrpoTr4BneE4rl, BeKTopr$re arrarptMMBr;
o ocsoBubre o4peaelleEurl s [orrrT[r Tpexoa3EbD< rle{Iefi, oco6essocTl, pa6oT6r
.rer64)exnpoBoAtioi qenl,I, coortrottreErrl MeX4r Sa:nrnlrv r-r ar-rnefiIlr,tr\4n roKaM[
q EanpfxeEwlMn;
o oco6esEocT6 pa6oru no cxeMiM (3Be3A0) I{ (TpeJrroJr6Et4 ()), eooTriomesE
vex4y tfa:nrnm r.r n-rEeill6tr\4tl ToKaMr.r ri Il lIIpDrrcE xrMrr;



o iblil3fi.recKlie oclloB6r pa6orBr n cBoftcrBa p-n fiepexo.{q ycJroBrrbre o6o3rrase-
HUe fi XapaicTeplcTr,rkJl rroJrFlpoBo4tr4KoBbrx npr6opoBi
o cxeMbr rroJryrrpoBo,4{rr(oBbD< B6rrrprMriTenei (o,{HoQa3EbD( n Tpexoa3qED();
o cxeMbr BKrrroqerrE r Tpaq3r4cTopoB (6ritronrpnhD( r rroJ'leB6D<). Ha3HaqeElle
gJleMeIIIoB yclrjr[TeJrbrroro (ac(44a, o]EnrlroEan6Hue cxeMr,r oflepaqliorrHr,D<
yc[nriTenei;
o EA3rraqeHlre, ycTpoicTBo, IIpnsqI-In AeficTBr-rr I' xapaKTep[cTr.rrur rpasc$opMa-
TOpOB;

o rcraccl,apr(aql'Io, rra3rraqer {e, ooJIacTIl IIpIlMeHeIII-Ir arajroroB6D< r, I[.ropo-
BbD( 3remporrs6D( ycTpoficT8; ocHoBHr,re cxeMoTexErr.reakre peuleE4r 3Jre(-
TporrrrED( ycrpofiarBj rqrlaccEollKaulrlo, rra3EaqeEr-reJ 3reMetITIIFo 6a:y, xaparre-
pricrlrcr,ur?rJroroBED< u qu$porr,u< eaextpoHulo< ycrpofr crB.

YMerB:
o oflpe,uerlsTb To[orofl4qeckne Ilapz|MeTp6r rlellei (y3er, BeTB6, koET]?):
o paccrMTHBaTB SJreKTpECeCK'le qeIItr c {crroir63oBarrueM 3aKoEa oMa;
o rrp[MeE rrb 3a(oEhr ltrpxrooa ,Inf, pacqera gJrempnqec(Iix qe[efi;
o paccrMTbrBaT6 MeToaoM 3r(Br{BaJreETIrhD( trpeo6pa.:oranzi enerrp,rqecl(ue qe-

r [pl/l [ocJre.4oBaTerbHoM, IIap rrerEqoM ri cMer[a$IroM coeAuHerII-II-I [accuB-
E6D< 9n9MeqTOB;

o pacclMTbBarB MorqqocTlt lrcrorrrrlr(oB u rrorpe6nrenefi 9Eeprur[;
o colocra3Jrnrb pa3nulllrErc BE{br qpeAcrzlB.treEtrr, olpe.{eJurrb AeicrB}arotqee
3EAqeEI-Ie CI,IIyCOrIa]IbElD( BeJlt|tiH;
o paccrMT6rBaT6 rrapaMglpbr rleIII:I c criEycouaa]IBl nM To(oM:
o o4peAeJrrr6 Torq Harrprxesae a yDrbt c,@I,lra iba3 B 3rerop[qecKofi rle[n;
o paccrmTrrBarr Morqsocru u rosQQlqnenr voqnocre B rlerro( cnuycouAaJrr-
rroro ToKai
o onpe.{enqlE JInEeiE6re ri $aruue toru, Mot4toaT6, pa3lyrraT6 Be(Topr{Ere

Arafpara.rbr rpexoa3n6x qellei;
o tronBoBarbct c[IpaBo.rE6rMri AarrEErMIi rlon;'npoao4nr.rroar,ur npr-r6opoo;
o pa3mrqaT6 cxeMbr rroJryqpoBo,{H{(oBED( BHnpsM{Terei, paccqr-TTBDaTB BEr-

xo4uoe Hanprxerue r.r [oa6EpaTb fiapaMeap6t aroloB;
o pa3lliqal6 cxeMbr ycr]IliTe.left;
o rrpnMerurrB, 3(crrJryarlpoBarb r, [po{3Bo4:rrb arr6op eleuenrnoi 6aru 4la
npoeKTEpoBasr{r ycTpotcTE yrrpaBreErrr 3rrercpr4lrecK.rM[ an[apaTaMl, MarrM-
qaMr.r! 3re(TpuqecKoro fipriBoaa, 3]reMeETaMri ri cricTeMaM[ gJreKTpEqecKoro

o6opyAoBaH[r aarouo6ranei ]r rpa(TopoB, 3reMesroB peneiuoi 3arqnrr,r n aB-
ToMarrlxtr: $opuaponar :aronverruoe rrpeAcraBlrerrlte o fipururrEDa perrreumx Lt
Ilon}^le]rHr,rx pelyrBrarax B Bl-lle HayirEo-TexnrqecKofi ,[oRyveHTauat.
Bna.rerb:
o Hasbl(aMn paoqeTa JIliHeidED< ,re(Tpnqeqcnx qelei IIocTof,EIIoro To(a;
o MeToArr(oi o6opKI-I grrel(rpEqec(rx qerei I,I r8MepeEr-It [ocTorrru6D< To(oB E
IlallprxeErdl;
o EaBBrr(aM[ pacuera mrneiuux gJreruplqecrurx uefiei c ct4 EyoonaaI6ItEIM To-
KOM;

o uero,qarofi c6opru S]IeKTpnqecrur< qellefi q r{3Mepellri ctt Eyco[UarbrrED< To-
KoB tr uaulp')KeEai, Moqrocrv B gJleKTpr{.recrulx qe[E(;
o MeTOAaM[ pacqEr4 IIpOeKTI-IpoBatIrt, KoHCTpyripoBatriErr It MoAe.]r4poBarflit
aEarnoroBbD{ a uropoBr,D( oneKTporJrrEa crlcreu co6ruo4ae pa3nrtr6re rexrMqe-

u 9l<ojlor!FrecKae
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TO(a

I '7-t1 6 6 6 36 9/50
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4. OEbEM r,r CTPLKTvPA.T{Cr{4rr. 4Hhr
Tpyaoemcoqrs,4'crunmrGr cocraBrrsr 8 3aqsrl[D< eFtrtrtrL 288 qacoB

CoAepxaHle neK|IllonH6rx 3aF Tqtr no AlcqtrrJrrrHe
Pagaen 1. BseaeEze
Teua 1. Snerrporexna(x q greKrpoEIIKa B Mexarpoun<e r-r po6ororexanre.
3nerrp[secxaf, gHeprE , oco6eEEocrr{ ea [porr3Bo,EorBa, pac[peAeJreEr-rr u o6tactu

rrp[MerreE r. OcIIoBriEIe grarILI pa3Brirr{r 3reKTporexHur@. PoJIr greKTporexE rur E gJre(Tpo-

rrErcr B pa3Brnrni MexaTpoHItKIl. 3naqeEne :rerrporexrllqecroft [o,4roroBKq A'rr cfieqEaJrr-
croo o o6aacru uexarpouracl z po6ororexnlrru.

Pa3Aen 2. JIEEeiEr,re grempFrecKre qenll trocrorlrHoro roKa
Teva 1. 9lerrpurecxa€ uetr6 ri ee greMeqrrr.
KraccnQaxaqz-r gJreMerrroB gnercrpltqec$r( qerrei, ro< cBofcrBa t-t xaparTeptrcra$r.

IIpeAcTaBneHre pearbrroro Ecroqrru(a 3neKTpriqecKofi gqep|rri cxeMoi 3aMerqeEnr. Toloro-
n{.rec(re troErrrrrr reopuli greKTp4qecKr.rx qellefr. Kracqrol4laql't uellefr: r[EefiE6re r-I Ee'Iu-
geiHbre, Eepa3BerBreEqbre l,l pa3BerBreflEue, c o,urr]rM lr uec(o.lr6(rMt4 ticroqHrir€Mr,r gHepr.Illr.

TeMa 2. 3aronbr OMa r l&pxroSa.
flpaueneru,re ocrroBrrrD< 3ar(oro8 gneKTporexru(r Alrr pacqgTa greKTprisecru{x ueflei

rrocrorrrroro ror(a. qricao negasac{Mbx )T,aBIIeII fi tro [epBoMy E aropoMy 3a(oIIaM Krpxro-



r[a. Pacnpe4oreuae rroreuqt-ra"ra B glremprrqecKrx qe[rx. Iloreuqaa.rruaa 4aarpalnlra Pa6ora
r MorqEocrb gJreKrprr.recKoro roKa. TerL'roBoe aeficrBre SreKrpuqec(oro ToKa. Bananc uorquo-
crefi AJU{ 3nelgpEtrecKot ueuE. AHanLB qellef c o.4HL]M I,tcroqHEKoM gEeprlrll qpl, [ocJreaoBa-
TenEgoM, [apameJ6lroM u cMemagEoM coe,4,Illellllli [zlcclrBlt6D( 9.]reMeEToB MeTo,{oM 9KBIiBa-

IeIITEED< [peo6pa3oBarErIi.
TeMa 3 . Ilpeo6pa3oBaEue 3JreKTpuqecru4x ueflefi.
flpeo6pa:ooarrue <Tpe).roJrbrrrrxa' conpofl{BnenlrE B 3KB[Barerrrrryo <lBe3Ay) r-r

Eao6opoT, npxEuall HaJIoxeEIl! Ir MeroA rrajroxer]nr. Pacqer ro(os or AeicrBrd xaxlofi 3AC,
ollpe,{eJleflIie ToKoB B EeTBttx c]IoxHofi 3IIeKTpI+recKoi IleIIn. Meroq xorrypurx ro(oB, MeToa
y3JroBbD< rroTerrq[aJroB r-r ux IlprMellellrre B pacqeTe 9neKTpasecKtx qe[et nocTorr {oro To(a.
Co6crsenubre i BariMEEre colporqBreEmr nonrypoa. Cr-rlr ronryptlrx roKoB c roKaME Ber-
Bei.

Pa3.4en 3. JII'IIeiqBre 3rekrpr4qeoKue qeflE oAEooa3Bofo qrrrycorrliur6Eoro mKa
Teua 1. O,qroQa.:urni clzrrycolrgarErrrd ror<.

Ocnoasrre BeJrrrrrrrur,r, xaparoepn3''roqrig oAEo0a3H6d cutyco[Aarbu$i ToK. Mfiro-
Berruoe, cpeAuee u AeicrByorqee 3uaqeE[rr cunycozga;rrurx 9,{C, uauprxerur u roxa. 14ro6-
paxeEue q-1lryco&,Ial.IEEbDa (b)'II(uEi BpeMeEr{ BparqarorqrMucr Be(ToprMri. BeKropsHe Ana-
fp,rMMbr.

TeMa 2. UerE c[EycorIErJrbrroro ror(a c AB]xrroJtocEErM gneMerrroM (pesucropou, rue-
A,'TEIIOi KAT},EKOT, I,IAEAIIbIIEIM KOIIAeIIcaTopoM).

Haflptxeuae, ToK, pa3rocrr Qa.: uauprxena-r u rora, Moqlocrl, Be(ToplraJr 1liafpaM-
Ma. qetr6 crEyconAar6qoro ro(a c [oore,4oBateJlbrrbrM coeAr-rHerrlleM p*Ecrop4 Kar]'rtr(r IxI-
,erKTaBrrocrn a (oslencaropa. floluoe co[porgrnelire. 3axo[ OMa Pa3nocrb (ba3 Eatrprxeunt
a roKa. Tpri cryqair BercropurD( Eiaq)aMM. ArcIiBHar, pea(TraBuar r-r uonnaa uotquocra. <Tpe-

)ToJrbsa(u) Earrprxen[i, co[portrBrer -ri, MoEHocref.
TeMa 3. Ilapan'rerbuoe coeAar{eE}re lpneMrl-rr{oB B II€flt qauyco[A,rrlqoro ro(a.
(Tpelronr,HEKxn roKoB, qpoBoAEMocrei u uor4rocrefi. BeKropEEre ,urarpaNr\rrl {e t

(TpI-r cJrlqat). KoMrIencaur-r pearorrBuoi Morqaocrr{ B ?reKrpsqecKnx cerrx. Koe$rfrqr.renr
Moqrroar[ u ero BJrI4rIrIIie Ha rexrfli(o-9(or{oMrF:rec(re [or(a3arerl{ gJreKTpoycrar{oBoK. Cnoco-
6rr uoaruueuta r<os(!![uquenra uorqnocra.

Pas,{er 4. TpexQa3abre qena
TeMa 1. Tpexoa3Eaf, cEcreMa 3,4C.
3reuenrrr rpexSarum< qerrei. npocreimrli rpexSaturd reneparop. Cnoco6u mo6-

puDr(eEvjr ri coeluruerrrar Qa: rpexQa:uoro r4crotrt r<a. Coornorues{r uexgy r[asum.tu a arz-
IIefu 6n{r-r ToKaNqi I/I EanptxeHlx{Lre.

TeMa 2. Paaq€r rpexQa3floi qerm.
Tpexoa.:naa qetrB Ilpr coeArirHeuarz $ae npzeunrra (3aBAofir. CuMrraerpra.nras z

IleolMMeTprrfiar saxpy3Kr IIpI/I EaJIIi.II-II,I IleifipaJrErioro lpoBoaa I-t 6e3 Hero. BeI(TopEEre ar,ra-
fpaMMBr. Pac.rer rpexQa.:noi qernr npn coeguueuaa !!a-: npneunuKa (q)eyronbrrr.rKoM)).

Teua 3. Onpeaelense r[a:nsc< u aaueinx roroa.
OlpeAenes{e Qa:uu< z rrnEgfiEBD( ToKoB rrpl,l cn&crpriEro* 14 Eecr.rMMerpr.f*roi

uaxp]rrcx. Ba(ropEHe ,{Eaf,paMMbr. Moqrocrr cntMeTp[.rHofi u uecnr.ruerprzwofi rpex$a:-
IIOi IIeIrI4.

Pa3Aer 5. TpaqcoopMaropbr
Teua 1. Ha.:uaveune, yclpofcrao r flprlnrlut 4eicrrzr rpancrfopuaropa.
Pexw xorocroro xoAa rpatc$opMaropa. Pa6oqni pexuM Tpauc$opMaropa. Vparue-

Hrrr gJrercrpnqeqroro r MafHlrfiroro cocrorE lr. Ilorepu u xoo$$aquerrr rlo]ressoro AeicrBrit
TPaEc0oPMaropa.

Pag,uen 6. Ocuosrr srerrpocra6xetnt
TeMa 1. O6ecIIeqeIIae norpe6urorefi eaerrptsecKofi ellepflrefi.
Cucreva sner<rpocua6xeEEf,. 3reKrpuqec(ar Cerr. JII'rr-r.s snercrponepe,qa.nr (JI3ID.

CT''IIeEI, pac[peAeneEE r gneKTpoeHeprlru. PacnpeAerrire,'rEEEre ycrpoicrBa (Py). Pacrpele-
nlir€nbnbre rrysrcrbr (PID. IloAcrauqrlr.



TaMa 2. SneKrpocua6xerue Nurnx rz o6rqearBerrulD( 3aarrufi.
3:rexrpnvecxar cerr sganax. 3aer<rpocaa6xeurre flpeArrpurrrii.
Pa3,qer 7. OcHoBbr gneKTpoHIlK{

TeMa l. Ilor){IpoBoAHrjxl{.
Ilonynpono,4rar<ooue npr6oprr. O6qre cseAeq[r. Ilpuuecrrni no.rynpoBo,urrirK. ToK4

B rroJr,arapoBoArraKax. IlonylrpoBo,[EraroBbtri ,&ro,{. P-n-[epexoA r-r ero cBoficrtsa. Oco6enuocra
pacqeTa cxeM a ,4noAaMrr ri ynpoqeEr6re. MoAeIrr .4roAoB. IlapaMgrpbl rIoJT),npoBoArIxI(oBED<

,&roaoB.
Teva 2. Pa3HoBri.4soc'r u AIloAoB.
Pa:noglr,urocrlr A{o,qoB: BE[rprMlreJrLr{ue; cDeroAro,qEr, cra6unlrrponu, lalepnrre,

QoroA[oABr, ry'Illlen6ri6re Atroll6r, o6parlleHEbre ruo,r6r, ,anoalr I]Iom<n. Brmpxrazrerz: o,ryo-
uonyreptroau6fr , aayxnontrreprioAr6d, Tp€xQa3Eut.

TeMa 3. EEtronrpEBre rparcricropu.
O6qre cgeAerflir. OcnosuEre cxeMEr BKJtroqeE Ur qrarrlrcropa Ocsoautre [apaMerpbl

6unonxpnrx rpausrcropoB. CocraBurre rparl3ncmpEr.
Teua 4. Iloreaue rparrucropu.
O6rq[e cae.qeuur. OcEoBrrBre rrapaMgrprJ rroneBbx rpau3r.rcropoB.
TeMa 5. Tpar$[cropqEtri (ltroq.
O6une cseAes{r. Tpau3[cropr$fr &.tros rra 6[[o.]LspEoM ipartrcrope. TparcIicroprild

I{ltroq lla MOSFET rplnr3ncropax. Tparl3l'cropllEd Rltroq sa IGBTT pan:acropax.
TaMa 6. TrpricropBr.
O6ryre cgeAeu[r. [ap,!Merp6r rrrprrcropoB. Pa3HoBn.4togrLI TrrpacropoB. ,{uuncrop.

ClMrrarop. OcEoBEEre cxeMbl BKrloqeErt rlrp[cropa.
PasAer 8. 3reMelftflar 6a3a gnercrportrrbD( ycrpoiqrB
Tel,ra L OcHosu cxevorexquKfi
Ocnosbr cxenrorexrurr 3rer<rponu6D( yqpoficrE aEToMo6Er.E.

Teua 2. Ycumrrerul.
AflanoroBue ycrrJrareJrbEbre ycrpofiarBa Ha 6g[ontpHbD< rr rroJreB6D< TparcIicropax.

Onepa{zoanrre ycrnurelr[. CxeMbr Brcrtroqel{ r II pexr.rM6r pa6orbl.
Paraer 9. Percaor pa6or6r adaroroBlD( ycrpofcrB
Teva l. Ilpeo6pasosareJrlr aHajroroBbD< arrrEluroB.
TeMa 2. ycrpoicrBa cpaBlleHrur aEaJroroB6D< c[rEaJroB.
Teua 3.f eneparopnue ycrpotsrBa.
Pag,ue.n 10. I4qroqurcr BToprqEoro rrrrralttur

TeMa l. IIeM miraEur.
I-IeM trlIraEl,lr greKrpoE rbD< cxeM r{ Mri(pocxeM.
Teua 2. Bropnwrre ucrownrlr.
CxeMorexHEKa aropI,I{IlD< rcroql{ql(oB IMTaTI&8.

TeMa 3. CTa6riru3aropEr.
IlapaMETp{secKr-re I{ (oMrreEcaq[orrE6re cra6[firBaropbr. Cra6nuratopa ror<a. ull[efp&r6-

ubre cra6l,lml3aropr,l

Cogepxanue nparrncecKtrx 3aE Ttrtr no,{ucumrlrrlde
PagAen 2. llnneinre 3ner<rpr4qecxrte qerur [ocrorurroro ro(a
TeMa 1. Srexrptqec(as qerb Il ee SIIeMerrrEt.
Ilparrnrecnoe aaa-arze 1. Pac.rer gKBnga.re[TE6D< aonporliBreElrE.
TeMa 2. 3a(orcr OMa E lcipxrooa.
Ipaxrnrecroe 3arirrne 2. Pacqer auseirsrx 3JreropritrecKltx uellei c I,cIIor!3oBaEI'eM

OCIIOBIIbD' 3AICOIIOB.

Ilparru.tecKoe 3a.Errue 3 . Mero4 rourypnbD( ToKoB r-r ,tsJroBlD< rroreuulairoa.
Pa3Aer 3 . JIuEefiEHe 3JrerlpulrecKtre uerrrl o4ro$a:noro crurycoqa.]rrrroao roKa
TeMa 1. OAIIoOa3BEffi cIIsycoI,rIalIlIIEd roK.



IlpaRTnqec(oe 3arrrrr{e 4. Pac.rer MTEoBeSIIED< 3llaqerl,Ift cEsyconaanbrroro rol(4
EarrprxeErrrr Lr MotqEocrri. noolpoeErie Be(Toprr6D{ arrarpaMM.

Teua 2. llenr curycorraJrbr{oro ro(a c aB}xrroJnocrrbrM gJreMemoM (p$tcropoM, {Ae-
anBEofi Kar''rtrKoi, nAea"EEld\,r (oEAeucaropoM).

Ilpamnvecrcoe :aur:rne 5. Pac.rer ar(TnBIIoi u peaxrr,ranof coctanrrroqr saFprxeErirr,
TO(a ll MOUIEOOTI-i IIpIi IIOCII9,4OBaT9JI6EoM II naprUIne.]IEEoM coeAIIEeIIutI sJIeMeEToB.

Pa3,{en 4. Tpexoa3rsre qerui
TeMa 2. Pacqer rpexoa3Eofi qen[.
flparT[qec(oe 3arrr[e 6. Pacver rpexr[a:uoi qeflrr rrprl coe,[rrneuur{ Qa: <sBe:aoit rr

(Tpe}foJr6Hril(oM>.

Ter'aa 3 . Onpe4enenae tba3ubrx a rnreiubo< ro(oB.
IlpaKrl-lsecl(oe 3aE Tr-re 7. Onpeaeaerue Qa3rrED( r JrtrrrefrrBD( ToKoB Irp[ cltMMgrpr.itfloii

u flec[MMeTpq4ror Earpy3Kax.

Coaepxanne .la6oparopabrx taalr ui tro ttrctrutrJrzEe
Pa3.[en 2. lluEeiEBle greKrpllqecltne qena locrorErroro ror€
TeMa 1. 3nel(Ipllqecrcr qerrE rl ee sJreMerrr6r.

Jla6oparopnar pa6ora 1. Ocuoeu nMtrarruour{oro MoAeIMpoBarMr 9ne(Tprr.recru?D{

cxeM,
TeMa 2. 3a(oHEr OMa I-I I{xpxrooa.
Jla6oparopuaa pa6ora 2. I4ccaegonanue rrrrefilroi 3Jrerrpaqec(ofi qerrt,r trocrorrruoro

TOKA.

Pa3Aen 3. JfuEefiE6re gne(Tpnqeo(re qeIII oguor[aruoro cunyco4[arHroro roKa
Teua 2. I{erm cnnycouAarrruoro ro(a c AByxrroJrrocurrM gJreMerrroM (pe3rcropoM, r-rge-

anBriof (aTytrKoi, uaeanrarnr roaAencaropou).
Jla6oparopEar pa6ora 3. llccneAoBallEe qeIIIt c aKTIiBITLIM LI peaKTrrBEErMn colporriB-

neEr-rs'rri npr o4uoQa:HoM c{HycotraarEqoM llallptj'(eE',rl.
Pa3Aen 4. Tpexoa3Ebre ueflr
Teua 3. Oupe4erenre Oa3Er,D( u ruuefirrbD< ro(oB.
Jla6oparopuar pa6ora 4. I4ccnegorantre qelu a aKTI{BHIIM u pea(TriBrrErMrr cotpor[B-

re rrME IIpIi TpexOa3EoM crrEyconlarbrroM rranp'j;KeEr/llr.

Pa3,aen 5. TparcQopMaropbr
TeMa 1. Ha3EaqeEse, ycrpotcrBo r-1 IIp{EqurI AeicrBr,rr rparcoopMaropa.
Jla6oparopnaa pa6ora 5. I4ccreAoBas[e pextMoB pa6or6r rpauc(bopMaropa.
Pa3Aen 7. OcEoBBr gner(IpoHqKl{

TeMa 2. Pa3EoBEAFocrE At4o,{oB
Jla6opmopuaa pa6ora 6. I4ccneAoranue oAro-, ,{B}a(- n rpextba3u6D< BrmprMnrelrei lre-

peMeHlroro ToKa.
Pa3.uen 8. )neMerruar 6a:a r,rerrporcox ycrpoficra
TeMa 2. Ycl|nllrenl1.
Jla6oparopHar paoora 7. llccreAoBartr4e o[epauEoHr$D( ycr.rJrr.rreJrefi .

5. OE?A3OBATEJIbHbIE TEXHOJION4I'T
B upenoAaaanzr Azcr[rtrruuu (Octroalr aBTorrao6r.raluoi sreKrpou KIID ucrroJrl3ylorct

pa3lroo6pa3Hble o6pa3oBaTerrbrrEre TexrroJrofl.rr ltaR TpaAraqaoEltble, TaK u c rrprMerreFneM aK-
TrrrrrBD( n EHTepaKTl.BEr,D{ MeroAoB o6yreEr-rr.

AronBEBre u LrHTepaKTIiBELre Mero,Fr o6yuenrzr:

- I4Hrepa(rr.rBEar reKlllrr (reMa ]\!1.1, reua I\b2.1, reMa Ne2.2, reMa Ne2.3, reMa
J',1!3.1, reMa Ne3.2, reMa J'{!3.3, reMa Ne4.1, reva M4.2, reMa Ne5.1, reMa },1!7.2,
reuaJ'l!7.3, reua J\!7.4, reMa N97.5, reMa N97.6,);

* fpFIIoBa{ ,4trcKyccl-Ir (reua Ne2.2, reMa Ne3.2, reMa N93.3, reua N4.3, reua
Ne7.2, rcua M7.5);

- TpeExHr (reMa Ne2.3, reua N93.3, reua Ns4.3, reMa Ne7.2, reMa N97.5);



- Arla"urg curyaqnfi (reMa N92.3, reMa N93.3, TeMa N94.3, reMa N97,2, reMa N97.5);

- npI|MeEeEI|e riMnrar[rosrrED< Mo,qerei (reMa J'{!2.1, reMa Ns2.2, TeMa }{!3.2, reMa
J,'l!4.3, reMaNe5.5, reMa Ne7.2);

- Par6op rourperu6D( crryaqrd (reMa Jl!2.2, reua N3.2, reua Ne4.2, reva l{!6.2).

6. OIIEHOqHbIE CPEACTBA AJTfl TEKYIIIETO KOIITPOJI' YCIIEBAEMOCTI{,
IrpoMExyToqHoR ATTECTATIITI4 rIO I4TOTAM OCBOEHT{fl AI{CqU-

IIJII,IHbI I,I YqESIIO.METOAruECKOE OBECIIETIEHIIE CAMOCTO-STETE-
HOfr PAEOTBI CTYNEHTOB

TeKlurri (osrpoJE yc[eDaeMocrr,r:

Peiltnnr-xourpoas Ne1, 1 cer'a, (npnn. 1).

Peir{Er-KoErpoflb Ne2, I ceM, ([prr. 2).
Petruur-KotrTporr, N93, I ceu, (npar. 3).
Pefir{Er-KouTporb N91,2 ceu, (npar. 4).
Pe[r[Er-KoErponb Ne2, 2 ceM, (IIpI-ln. 5).
Pefirrxrr-KoETponl J'1!3, 2 cev, (npu.n. 6).

IlpoMexlro.IHaf arregTau[rl rlo uroraM ocBoeHlrrl AI-1cqI-IruII{HbI:

3a.rEr, I ceMecrp.

1. OcuoBELre grarElpa3Bl{rltt 3JIeKTporexHItruI.
2. PoJra gneRTporexEakn r.r gJreRTpoHnRri B pa3BI{IriIl aBToMo6rineq?oeHur.
3. 3ne(Tpr-rsecrar qerrb rl ee grreMerrrlr.

4. K:racolrQnxa4la oneMerrToB gJrerqplqecr<rlx rle[efi, rlx cBofcrBa u xapaKTepr.rcrnKra.
5. 3aKolr6r OMa l-r Kspxroiba r,r rtx flpuMeueur-re Arr pacqera 3]rerop?FlecKsx qetei flocrormro-

ro ro(4.
6. Pa6ora u uoqnocrr glreKTpnq@koro roKa.
7. Eaaanc voryrocrei anr 3nerflpa.recKof uerrt-r.

8. AEanB qerreii c o,uHI-rM IrcroqHIrKoM 9Hq)rru Ilpri [ocJreAoBareJr6EoM, rlapa]IJlellr,HoM I-r

cMeltrautEoM coeAl{Eelr[tt [accuBIrBD< 3JIeMeIrroB Mero,uoM 9(BnBareHTq6D( [peo6pa3oBa-
Hlitl.

9. Pacser roros or AefrcrBnr l{ax,4ofi 3,4C, ollpe,{eneExe ToKoB B BerB.D< clror(Hoi sneKrpr.r-
secxof ueru{.

10. Mero,q KoEry?HrD< To(oB
I 1, MemA ]3roB6D( noreuu4aroB.
12. CBllL Konrlpubrx roKoB c roxaMl.r BerBet.
I 3 . Omro$armd clarycolr,uaJlDHbtri ToK r.r ocrroBE6re xapaKTeprr3yrorqqe ero BeJIIrIItsbr.
14. Mnronennoe, cpe,4ree r AeficrB]rcqee 3IlaqeIII-l cI,ItIycoq,uaJI6IIED( 3AC, Eallprxellr-rr Il

TOI{zl.

15. I,Iso6paxenze czrrycorl:t,rEsED< $1'r*uri opeueut BpaqarorqiMucr BercropaMrr. BeKTop-
Er,re AuaxparMMbr.

16.I-lenr clrrycor.rganrEoro roKa c ,@)rqroJrrocubrM glreMeIIToM (peacropou, a,Ieanbraoi Ka-
T).rB(ofi. ruIeajrLrr6rM Ros.ueHcaTopoNt,: Harrpr)Kelnie. ToK. pa:uocrr, Sar nanprxeHtic Il To-
xa, MoryrocTE, BeroopFar anarpaMMa.

17. Iletrb cllHycol,Ilanbrroro ro(a c [ocrreAoBarerrr6rr6rM coeAnrreHr.reM per-rcrop4 Kar]'Erur IlI]-
AaKTtrBIlOCTn t4 (OrrAeECaTOpa.

18. nonnoe colporrrB.[euae. 3axos OMa Pa3Eocu, $at nanplxeuar a roxa.
19. TpI' cnyqar BeKTopr$D( AEaxpaMM.
20. Axrlmuaa, pearruesar ra rrortas Moqsocrr.r.
21. <<Tpeyronrur-rnn> Fanprxenrri, aolporuBnel .ri, Motquocrefi.



22. Ilapa,'r'refEuoe coeAtrrreslre qpreMrru(oB B qerr[ qruycotrAalrEqoro ro(a.
23. (TpeyrolbHtrKrD ToroB, upoBoAriMocrei r.r MoqEocrefi.
24. Berooprsre AEaxparo,r6r rle r (rpE o'ry.iar).
25. KoM[eHcaq]u peaKrraEot Mor[Eocrr{ B greKrpr{rrecKlx cersx.
26. KogoibEul{eHr MoEHocrg E ero BrrlEIIe ra rexHl-tKo-3KolroMrr.recKue rroKa3arernr gJreKrpo-

yaraHoBoK.
27. TpexQa3Har qiqreMa 3AC.
28. 3neMeEr6r rpex0a3rr6D( rlellefi.
29. llpocreftnni rpexQa:urd reueparop.
30. C[oco6br r-€o6paxeurrr rr coel[merrn iba3 rpexaba3rroro {cror[rnKa.
31. CoorEouesnr Mex,q/ tba3EEtr\dri [ jniEefiri6n n ror(aMri ri EarrpxxeErrrMr.r.
32. Pacqer rpexrba3uofi qeru rrpr,r coe,e{Eeurur !}a3 rrpr,reMnrrta GBe3Aofi)).
33. Clnorerprlqlas r,r sec[Nfl\r€Tpurmar Harpy3r<ra rrpr sauwd.r Eefupanbnoro nporo4a ra 6es

uero.
34. Pac.rer rpex$a3noi uerrlr rrpr,r coe,u{Eerrnr,r iba3 npueMErrra (Tpe}Tonbr 4KoM).
35. OlpeAeneEne iDa3rrED< E JrraHefrrr,D( ToKoB rrp[ cr.rMMe4)uwofi I-I r{eclda{g4)In {Ioi flarp}ts-

Kax.
36. BeKropEBre A[arpar rrl.
37, Moqnocrr cur,nuelpl,r.Erofi ri EecuMMerp[.Gofi Tpexrba3{oi qerrrr.

3 8. Ha3uasetlre, ycrpofisrBo { rrprdrurln Aeicrorlr rparrcQopuaropa.
39. Pexrau xoaocroro xoaa lpauc{opMaropa.
40. Pa6owd pexnna rparrcQopMaropa.
4 I . Ypaaueulrx eaerrpuvecKoro r,r Mzlmrzrrroro cocrorrrtrr.
42. Ilorepx r KosOSt-rIpreET rroJre3uoro Aeftcrelre rpaacr[opuaropa.
43. O6ecneveuae norpe6arenei sreKrpnqecrof oEepruefi.
44. CrrcreMa 3rer(Tpocsaoxellrlr.
45. Sner(1paseqcar cErb.
46. Jlrnru sner<rponepeAa.nr (I3II).
47. Pac[pe,aenmenbHbre ycrpoficrBa I-t ry.Irr(rbr (Py Il PII).
48. 3nerlpocra6xeu{e )KEnbD< E o6qecrBenrrp< g,aaurlfi.

3rcaMeH, 2 ceM.

l. Ion;,npoooqruru-r. O6rye cseAeruf .

2. Ilony[poBoAnEKoB6tri,qroA.
3. P-ra-lepexoA u efo caoftcrBa.
4. Oco6enuocru pacqg"Ta cxeM c.{lloAaMlt I, }lpoqesllLre MoIel]I{ ,uto,uoB.
5. [apaMerpbr [oJry[poBoAuzr<oBrx ArioIoB.
6. Brnrp-nrrEre,unrre,uloglr.
7. Cgero,uro,mr.
8. Cra6narrrpousr.
9. lla3eprllre,E o,&r, oorolErolu, rynnensuue guopr, o6parqeutHe.{EoAbr, ,qroA6r IIIorr(r.
10. Brurpnunre,nl: o,qrotrorylepraoAnbd, Arlxflonylep[o,ur6d, Ipex$a3nu:.
I 1. BIIIIonspHue rparBr-rcrop6r.
12. Oc oDHbre cxerGr Brufloqellrir rpal$lcropa.
I 3. CocraBEHe rpau3raaropbr.
14. Ilonenue rparrsucropu.
15. Tparc[cropsbtri rcro.r. -
1 6. Tpansra cropurd rrnov Ha 6lrlonrpuoM Tpan3rrcrope.
I 7. Tpan3ngrcpubtr: ltrtroq ua MOSFET rpansucropax.
18. TparcucropHbE: (ltrou na IGBT rpautrlcropax.
19. Tnpucropu. O6rure cBeaeur,rlr. rrapaMerprr lrplrcropoB,



20. Pa3EoBr4rocrr rnprrcropoB. ArrErrcaop. Cr-rMr4crop.

21. OcnoBIIBre cxeMBr Br(JIIoqeII r rriplcropa.
22. PexriMbr pa6orbr 6urroJrrprrlD( rr rroJreBbD( Tpas3ricropoB.
23. IftaccIiOI-IKarIE ycr4Jrr,rreJrr,HbD( ycrpotrcrB.
24. Aua,'roroBrre yq{E{Ten6uue ycrpoicraa rra 6nrorrpsbrx rpartucropax.
25. AxanoroBBre yaElDrren6EHe yarpoicrBa rra [oneB[Da'Iparcucropax.
26. Onepaqronrrre yctrIrrireru. qaarors6re xaparcrepncrr. <rr yc[nI-ITeJILIrbx ycrpoicrB.
27. Ilpeo6pa3oBaren[ aEarroroBbD. cr.maJroB. f IoBTop[Ten5 Haflp.rxeHr-rr.
28. Cyuuarop ananoroBED< cnruauroB.

29. ycrpoicrBa cpaBuesrrr aua:roroBbD< crrrrrruroB.

30. f eseparopHbre ycrpoicrBa.
3 l. ycrpoicrBa cor.racoBagur )poBrr Ea[prxeutrs.
32. KnaccsQurcaqrs, cocraB r-r ocsoBnbre uapaMerpEr rlerrei [nraEr4r 3Ire(TpoHuBD< cxeM r-r

MI{KpOCXeM.

33. Kracc[rbrrrar{a , cocral ri ocsoBqbre [apaMerprr BTopnrrr{ED( ncro![flrr(oB rrurar rr.
34. Ilpeo6pa3oBarerua IIepeMeEHoro llatrp')ReEujr B qynBcr-rpForqee Earrprx{eEne (orrnp.nr.rure-

Jrrr).

35. ycrpofcrBa craorinr€aql-tE EarrprxeEur rrriraHrlur.
36. Vnparn-reur,fr ormpmmrem.

Klpcoeoi npoenr, 2 ceu.

TeMoi reoerTa rBrrercr pacqer 6ro(a [ETarrrr c rraptuErplltleqcrlM cra6r lcaropoM:
- pa3pa6oTKa llpl{HUlfiri&'r6Eoi gJreKrpr?Frec(oi cxeurr 6noxa nuranr-I'l, cooTBErcTByroqei 3a-

aarrEoMy Bap{arrTy;
- Brr6op cra6rur-€aropa Ermprxesrzr rro 3a,qa.Err6ru rrapaMErpaM ri cxeMaM Brurloqenur;
- pactleT OIi.IbTp4 crnai(gBaroqero rryJrbcarun BbrrrpflvLne roro Earrprxelln r ri B6r6op KorrAeE-
caropa;
- [o,46op B6mp.n\drirenBHbD(,{ItoAoBi
- pacqeT oaEooa3Horo 'IpaHcoopMaTopa llanprxellr4r E rrapaMerpoB efo cxeMEr 3,lMeqellllrr.
Bturomrerme reprexa cxeMEr 3jrel{lprqecl(ofi llplHur-rmr&'r6lloi c lepeqrreM 3IreMeHToB.

Cauocroarenraar pa6ora cry,aeltroB,

Cauocror, enruaa pa6om cryAerrra BlrtroJurrlerct B coorBercrBar4 c )qe6rrlur4 rlrtaEoM a
rrporpaMMoi ArrcqrmirrirrBr. CaMocrorre,lsnar pa6ora rrarrpaBreaa rra yrlr]Sneuuoe r,ts) rerflre
pa3Ae.rroB I, noaroToBr(y K DbrrroJrrres{o flpal(Irqecl(trx 3aIaEr.ri.

BuAu carrocro-rrenrnofi pa6orlr cry4emoa:
- Earrtrcasleperbepara;
- [o,qloToB(a coo6EeErir:
- Iro,4roToBKa aorc'ra,qa;
- EaII[CaEle 9CCe.

Callocroarenrnaa pa6ora B6[roJrrrrrercr rro eouracoBalrHltM c rrpeuoAaBareireM TeMEM r-r3

pa3AeJroB Kn)ca. Cauocrorronuar pa6ora Br,rrroJrrurercr B aeqeErie )i{e6Eoro ceMecrpa, B Ko-
TOpOM IlBytaErCr COOTBeTCTB)arOrqtU T9Ma. Pe3yllrm ormOrurerua pa6oTbl flpeacTasrreTcf, Ea
rrpaRTnqec(oM 3aH.[TErr I{ oibopMlrrercr B gJreKTpoIrEoM Br.rIe. flpl' noAroroBKe {cllolr53yercf,
yqe6so-MeroAtrqec(oe o6ecneqenqe no u.7 pa6osei trpofpal,tr\dbr.

CauocrorreiEuaa pa6ora cryAerrroD, I ceM.

l llcrop[rpa3Brirls gnel(tporexlltr(r.
2. Ilpeo6pa:ooanr-re (Tpe,aroIrBrrI{KD corrporr-rBJrenriii B gKBlltB&'reuruyo €B*Ay) rr

Hao6opor,



3. IIpmItIl,II EanoxeEriur 14 MgToA rraJroxeEu{.
4. MeroA y3noB6D( troreEqtr auroB.

5. Couporttolexua toxrlpoa.
6. CBr3r, koHT)?HhD( ToKoB c roKaMr BerBei.
7. KoMnnekcH6d MeroA pacqera uenefi cxFyco raJrbForo ror{a.
8. KoMuneKcEoe conpornBlrerrne Ii (oMrrjrer(aElu rrpoBoAliMocrr,.
9. 3arouu Oua u IGrpxroSa r xouuercnoi Qopue.
10.Ilocrpoeaze MEorolaroJrEriEnoB To(oB, HaIIpD{{eHr{Ii, Mourocret B rpexoa3ElD(

uelltx.
I 1. Pac.rer rpex6a3Eofi qent.
12. Paguoglr,{Eocra Tpancr}opuaropon.
I 3 . flocrpoeEtre crcrevrr srerrpocua6xenujr (ycJroBrroro) coop,,tir{eslr.
14. Pacqer sre(Tpriqec(oi cerr-r.

CaMocaorrefi,Haq paoora cry.qeqroB, 2 ceM.

1. Tunogrre cxer"sr srorloqenllr rroryrlpoBoAunroBrD< SIIeMeEToB.

2. Lluaeprvpynwyit yctrJrrireJrL. Heuureprnpyorqrfi ycunnreJrB. CWMarop auano-
roBbrx cI{tEa"rIoB,

3. [Izranne r+rSopua{rioHHo-u3MepuretuFbD( ycrpofi crB.
4. flpeo6paroaarerrz rlepeMeflEoro Eaflpf,xelr.rs B rrynbcnpyoqee Earrprxer re (BH-

nprvurenu).
5. flpeo6pa:ooaremr [ocrorrflroro Harrpal(enrlr B rrepeMeEEoe Eatrprxeane.
6. yqpoicrBa corracoBaEr,rr 

'?oBrrr 
EanpDKeEr-rr. ylpaBnreMbd Br,urprMl4Te]rb.

7. TparcItcropulle lolno.{r.
8. Pa6ora onepaquor{HlD< ycnlrureJrei B rrpeo6parorarenrnrx cxeuax.
9. Ycnresr.re Ma.[r,D( cgrEa,ToB.
1 0. 3ap-r4rue ycrpofi crra.

(DouA orleuowrro< cpeAcrB AJrr 4poBeAerrurr arrecraq[{ lpoom c@opulporanuocru
KoMnerenqri o6yqarcqrrxcr rro Ariclgiurrr{e oSoplu-aerct oqear,EtlM Ao(},MerrroM.

7. YqEEHO-METOAI{TIECKOE II I4HOOPMAII{OHHOE OFECITEIIEHIIE
IIICUUIIJII{HBI

7.1. KHnroofecneceHHoqrb

Har reHoBartrr€ rrirepar,?6r: a3Top,
HA3BAHI,rc, BIII IaIAHI,L{, ]BAATEJI6-

C'IBO

foa rBAanxt KHI{| OOBECNEqEIIHOCTb

KoJr[qecrBo sr(3eMIlrrpoB iB-
aaHriil B 6n6firmeKe BnfY B

coorBercrBrxr c O|OC BO

Haln qre B ererrpoEHofi 6s6-
nuorexe BrfY

2 3

OcHoBHar rmepaD?a*
1. Snexrporex[r € u greKr?osl{I€;
Yqe6I{ID(, B 2 roMax. gnekrporex-

ErKa[3neKrpoHrsri pec]?cl /
A.Jl. MapseHo, IO.O. Oraasrd -
M. I HUq ruIOPA-M, 201 5. - 574 c.:
60x90 l/16. - (Bllcnee o6pa3ora-
Igre) (Ieperurah) ISBN 978"5-16-
009061"0

2015 3EC (Znanium.com),
http ://znanium.com/catalo g.php

?bookinfo:420583

2. AHApnaHoB, AMmpni IlerpoBns.
3ner{aporextrr(a E 3nercrpoKtr€ :

yre6Ho-npaKrrqecKoe roco6re / A,
n. AEn laHoB. B.Ir. AiboEuH. H. n.

2018 22 http://e.lib.vlsu.ru,/bitstrear|/12
3 4 5 67 89 / 7 226 / 1 / 0 l7 25.pdf



Eaaarfi ; Bnaalnlffipffd rocyaap-
crBer$rt yltrBepclrl€T nMeEx
Anercanapa lpmopEeassa u I{ltr(o-
narr f pEmpleBrtla cToreToBrDr
(BnfY). BraAriMup:Bnaarfitlnp-
cxrd rocyAapcrleErsrfi l4MBep€rreT
ti\,r9Etr AneKcanlpa lpnrDpreBEqa rt
Itr(orar lprrop6eBtrsa CroneroBrD{
(BrI-$.2018 .- 143 c. : rr.. Ta6n.

3, O6qar 
'lemporexltrfta 

{ 9l1ex-
rpor{fta: yqe6rfldr / IO.A. KoMtcca-
poB, f.I4. Ba6oKtr{. - 2-e rtsa. - M.l
HUU I4HoPA-M, 2016. - 480 c.:
60x90 1/16. - (Bhrcmee o6pa3oBarfle:
Ba(ara3prar) (nepelljrer TEID ISBN
978-5-16-010416-4

2016 9BC dnanium.com,,
httpr//znanium.corn-/catalog.php

?bookinfo=487480

1. O6rqar grer(IporexHrlKa I,l oc-
HOBH [pOM6IU!IeHHO' 9rercpo-
Hrrxlr l3reKrpoHHbri pecypc] :

Yqe6. noco6ne Arr B)3oB / f.f.
PeKvc. - M. : A6Dnc. 2012.

2012 3BC (KoEoynBTaBn cry-
AEHTa))
http://www.studentlibrary.ru
/book/1S8N9785437200667.
html

2. noaxrH, IOpEi fepMarroBrq.
3rer(TporexHltr(a r-r $reKrpoEfia :

l/qe6lloe lloco6l,le ,41r BJ,3oB no
HanpaBneHnro rrKoHc'TpyxpoBa-

HUe r rexHonofi,rn 3reKTpoHHEIx
cpeAcrB" : B 2 T. / IO. f. floAxrxr,
T. f. tII,I.TpoB, IO. B. AaltrrlloB ;
noA peA. IO. f. IlonKrxra .-
Mocxsa : AxareMar, 201 l -(B6rcnee lpooeccloHa,rBEoe
o6pa3oBaHne, Pa,unogneKrpoHlr-
ka) (BaKanaBprar) .- ISBN 978-
5-7 695 -7 148-0 .

2011 10

7,2, [epuoA[qecKne rl3aaHrlt

L Ilepuo4urecr<ai x;pna,'r (HoBocr[ grerrporexnrKnD.
2. Xypuar-clpaBo-fi lm <Pruror g:rercrporexrr.rrrl>.

3. Xypua.n <Conpeueunzrr grrerTpoEu(a).

7.3. lln:repner-pecypcrr

1 . 3rerrposHar 6[6r[orer@ no gJreKrporexEEKe [SneKTponHrd peq,pc] . - Pexro,r 4o-
cr).[a: httpi//www.electrolibrary.info/, cBo6oAnrtri.
2. Snelcrpr,reorlo, gneKTprcecKa.rr gseprr-r-r, g:re(Tpnra, gJre(Tpoora6xeHlie, 3lrerupo-
rexErzKa, 9llel(rpo3qeprerllRa [3neKTpoHsbtri pec]pc]. - Pex[M Aocrylta:
http ://electrohobby.ru/osnoryi_elektrichestva./, cao6oanufi .

3 . Err6JDrore(a p44rroEo6r-rrens [3neKrpoEurd peclpc] . - Pexrar gocryna:
http ://wrrw.radiosovet.ru,/index.php, coo6o4uui.
4. 3nerrpouurd NlpEar (Pa,{Eorexlrra r-r gJrexTporrr{rcar f3ler<rponuml peclpc]. -
Peircru aocryna: http://www.radioingener.nr./, cro6oguufi .



8. MATEPI4A.]IbHO.TEXHI4MCI(OE OBECIIEqEHI{E NI4CIIIIIJIIIHbI
IJw peur,asaur:a Aaruofi Alcrlmlttrtr+l [Merorcr ctreqr{alrrrrrre rroMeqeur,rr Arrt

rrpoBeAer ir 3arrrrui Jre(qeourroro rlma, 3arrrrrrxi npaxrr.ruecxoro/na6oparopEoro rrirr4
rp)fifloBbD( n rrugiBr.Lqya]lhHba KoHcyJ1bTauxfi. TeKyrqero KoHTpoJIt u npoMe]g/Tor{Hoi
aTTecTaq[E, a Tal<xe IIoMeqeIIrir IJrr crMoaTorreJr6Eoi pa6oT6r.

Ilparcravecxue/:ra6oparopq6re pa6or6r [pooogrrca o ay4.105-2, 109-2
Iepeveur ncnonrsyeMoro Jrrrqer$lrourroro [pofpaMMuoro o6ec[eqeu[r:

- nal(er6r fIO o6qero Ila3EaqeEnr (MS Windows, MS Office);
- IIO FASTMEAN (upofpaMMa Moagnr.poBanar grerTpasecKnx uenefi). AeMo-sepc[s.

Pa6osar rrpofpaMMa ,urrcqr,rruu{s6r cocraBlreua B coorBercrBrin c rpe6oBar r-E\rn O|OC BO
IIo HarIDaEne$EIo 13.03.02 <3neKmo3HeDreTliKa I{ gJreKTDoTexIrEKa).

Pa6osyo [porpaMMy cocraBnr: I(.r.II., AoqeHT HeMosroB B.A.

PerIeH3eHT:

IIAO (HUIiTII3M),
Easa,'r6IIEK ra6opaTopr-rE rrqrr,nas{rr gJremponpnBoaoB Poaaonos P.B.

IlporpaMMa paccMo'Ipesa r o,{o6peua sa 3aceAasrri rca$eAplr TAriSy,

npoTor{on N9

3aBea).rolqtf KaoeApoi fycbKoB B.O.

Pa6ovar nporpar'.Iua paccMorpega u o4o6pera Ha 3aceAauri[ y.re6go-MeroAr.rqecKoi r<oMrlcctrr
EaflpaBneuar 13.03.02 (3re(Tpoeueprerr.rKa r] gJrerrporexru(a),

TIPOTOKOJI J!! / ., e{1.0/

Ilpe,qce,qmear xolrzccuz

/ o, Jf,ll



flpmoxer .re I
Ocnosrr anrolro6u.nuroft s.irerrpoxnrcn. Pefinrxr-nonrpo"rs J\]1, I ceuecrp
Cryaenr:
Ipynna: ,[ara

3aaaxne J\!1
U,B

t2a

BO

40

0 t 2 3 { J 6 !.A
Ha pr.rcynxe r,rso6paxena BHerrrHrJr xapaKTeprrcrrrKa
BlryrpeHHee conporlrBrenue R"" panno

IrcroqHI,IKa nrnanus. Ero

3a4an re }lb2

Tor I a u:o6paxdnHoM )4{acrKe qenrl paBeH . . .

3anasxe )&3
&t

.&.: i;
3rs[gareurHoe conporrar.nenr.re R, uao6paxdnnoro yracrxa qerrr4 paBHo.. .

3a,qasne J&4

t

tj
t!

I,A

A;3

lj,2

a.t
N3

la a, 3a u,8



3agana ronl't-arr,rnepHat xapar"epucmrca nenl {efiHoro sJIeMeHTa, cottporl,lnne-
nae rrraneftnoro sner',renra R=10 Ou. Ecna nanprxenr're (/=30B, m rox I na sxoAe

cxeuu paren, A

3aranue Jlb5

I

KIII r.rcmunuxa paren...

rr......t..{r-ii

{/
Ecrr,r conporl,IBreHr.re,R r-r nanprxenne L/yeelrurarr a gaa pa:a, m mx 1...

3aaaxne JlbT

it

I
Ec;l,r rox o,{Horo rr3 HerItHeiHr,D( 3ne-

MEHTOB C 3AAAIIHLIMI,I BOJIBT-AMNEPHBIMIT

xaparrepr.rcrraKaMu lz=35:ll.4, m rox I n
Hepa3BerBreHHoi qacrn qe r paBeH...

I,A
40

tn
2t

10

EAX I19I

BAX H92

3alanue I&6

v,B

3aaaxxe I{}8



$&
I

3anaxne J{b9

Ton I n neparneron€nnoi vacrr.r paaen...

Ha pucyr*e norasaHa xapaKTepncrr,rKa r.rcroqHr.rKa.. .

3aaaxne Ns10

I- &1--tr
:
a{/l
II

florpe6rrerua.r qenrro uorpocrr P paana...

Ha yuacrxe s:rerrpr,rvecroft qenr.r r.rsrraepeuu ror 1:2 rr,rA ir nanpxxenue (F100B.
Conpotmnenr,re pesucropa R panuo. . .

3aaaxne J\!1 1



3aaanne J\tl2

SxalsaneHTHoe conporurnexr.re R" r.co6paxeHHoro y{acrxa Ilenn paBHo...

3aaanne J\}13
Bropoft sarou Kfipxror[a onpe4e.:uer coorHorrreH[e:

3a4aune Jtlll4

Ilafi"nr ersrmanermroe corporlmlleruIe
AaHHOTD pa3BeTRleHr,rS

ecrtrdrt:4OM;rfz OM; rj:3 OM.

3aaanue J&I5
B npme4erurofi cxeue conporfiBleHle ,,3 )'Belrr,r. rirocb. Kax r:rr,rewrrcs Harrpor€rl4e rra

rpynD( )4racrK{rx qerur, ecnr.r Hanpr(enue U:const?

3aaauue }{bl6



B npuaegennoi cxeMe conporr.rBJreHue 13 ),rr{eHBIIr}rJIocr. Kar ugluespnct Hanpf,-
r(eHxe Ha npyflrx fracrKax qenr. ec,ur HanprNeuue [/:const.

3aaaxue )l!l7
Kax rnvewncx nanpnxewre ua yracncax R2 r.r R3 npr.r 3€tMbrg!Hr,[4 I(]troqa K (iFconstI

3a,qasne I&18
AaHo: Rr = 10 Orra; Rz = 20 Ou; R: = 70 Orra;

uerurma sa "Rr = 20 KOM; R2 = 40 KOM' R3 =
HarprreHr,re Ha yracrrax uenu?

U= 100 B. Conporzerenur qenr.r sa-
140 rOu (U: const). KaK usMeal cs

Rt
3aaaune l&19

Rz

Kax ugrueHqrc.f, roKu i u 12, ecnu conporqBneHue rR: yl'{entnrr.rrcx?



*h

3aaasne J\fs20

Kaxrau golxno 6rrm conporraanenne BonlTMerpa, qro6ll on ne Bnr,rrn Ha pexc.rM

oa6orrr uenu?

3aaaxne Jfi2l
Karcm o6pa:ov ao.mnuerp nrmouaercr n ererrpr.r,recEno qern?

3aaaHne Jl!22
{ro Ilroxno cKa3aTb o cooTHoItreHI,II,I Mex(Ay noKa3aHatMll BonbTMeTpoB, ecJIII Rv2
> R* Et = Ez=220 B, r"t=r"a?



3a-uanue J\123
B o.quxaxosrx cxeMax BKJrroqeHbr pa3nrrqHr,re aMnepMgrpbr, npuueu R41> R62.

Kaxofi a.unepverp crrJrEr{ee BJrr,uer Ha peNzu pa6orrr qenn.

3aaanue )&24
Karuu Aonxno 6rrrr conporm:renne aunepue, pa Ra, uro6u oa ne BJIr,Isr Ha pe-
xrv pa6oru uenr?

U

3auaure }lb25
Moxtto:ttt cqutatB, qTo co poTItBIeHr4r Rt x R3 BKlroqeuu napal:reltno?

Rz

3aaaxue J\t26
Moncro.nu cwnarr, r{To conporl.IBr.reru{t & Ia Rl alonoqeHbl nocneaomrcllbHo?

ER



3auanre }lb27
Bu6epne rparrurryro Qoply:ry 4nr onpe4e"remrx roxad.

3aaanne J\!28
I{gIvrenr.rtcr nr.r sxoAr{oe conporr.rBJreHr.re qenu, ecJrr,r conporuBleHur rr = 12 = 13 = 14

6y4,.r coegrurexu no cxeue 2.
Cx1 Cx2

3aaanne J\}29

.{ano: r?1 = 30 Orrr; rtz = 60 Ou; HanpffKeHre Ha BxoAe qenr,r U = 120 B. Hafiru
noKa3aHr{r aMrrepMeTpoB.

Rz

I llT



3aaanxe Ilb3I
{er"ry paano gKB}rBaJreHTHoe

paBHo...

Itz

yrracTKe rlem,r paBeH. . .

conporr{BJreHne R" uao6pax€nnoro yqacrKa qenu

3aaanne )1832

{er"ry paren ror 1 a ra:o6paxEnuou

AJRt

&

3aaarrre Nc33
Ec;rN conporrsnenlre R N nanpxxenue Uyrenr*uru r 4na pa:4 ro ror L..

"r&

{s
3aaaune ]&34
Tox 1s Heoa3serBreHHofi .racru DaBeH...

l*!*ff

3a,qanxe JlE35
3xsusaneHTHoe COIIDOTI,IBJIEHI,IE I]EIIII OTHOCI,I-

TerEHo rcrol HxKa ?.[,C cocraeur...

I
I

{rl
I

*

3a,qaxne J\t36
Ecnr Rr = 10 Ou, R, = 39
Hr.re qenlr paBHo...

Ou,R3=Po=29

U"b

$r,
fi

Olr. ro gxgugareHrHoe conoorl,IRrre-



3aaanne ]l!37
?Icro*rrnor 3,{C El tr B2 pafmaror B CneAyrcqm( pexnMax. ..

6) Et - upuemrr, a E2 - }rcmsIMK
B) o6a B pexorMe ucm.trrl{Ka
I') Er - ucTottHlK, a E2 - IIpugMHI,lK

n3

I^+



IlpuaoNeuue 2

Ocnosrr asroMo6rrJrbxofi sJreKTpoHnIt[, Pe[T[Hr-KoHTpoJb ]1b2, 1 ceMecrp
Crygexr:
Ipynna: Aara

l.3aAanrr ron x nanpsxeH[e: i = a 
'u* 

* sin (et), u = u.u, * sin(ttrt + 300).

Onpege.rnre yro,r cgnura Qar.

2. Cxeua cogrour tr3 oauoro pe3rrcrrrBnoro oreMeHTa c co[pornBJreH[eM
R=220 O*r. HalpsxeHue ua eE saxtlr.zx t= 220 * sin 628t. Onpege.rure no-
ra3aHl|s aM[epMeTpa Il BonbTMeTpa.

a) 0'
a) 600

a) l= 1A 
'=220 

B
z) l=0,7 O ,-rrr"

a) u=I00 * cos(6ft)
a) u=100*sin (314t-60)

a) cos?=0,6
n)cos90 =0,1

a) npr.r nonr,rxeHnou
n) 6eepauuuuo

6) 3ou
rt I 5Oo

6) r:0,7 A u-156 B
r) l= 1 O u=156 B

6) u=l00 * sin (501- 60)
r) u:100*cos (314t + 60)

6)cosP =0,3
r)cos P =0,9

3. Aunrnryaa cnHycorraa:rbHoro Hanpflxenrrs 100 B, nava,rrnan Qasa
F - 600, .racrora 50 Iq. 3annmnre ypaBHeH[e MrHoBeEHoro 3naqeHnc 3To-

ro Harlpf,I(eHl|fl,

4. flo,nran norpe6Jrqel{as MorqHocr}, Harpy3Kx S= 140 xBr, a peaKT[BHar
Morqsocru Q= 95 KBAP. Onpe.qeJlre xoaQQuqxeur Harpy3nn.

5. IIpx rcarcou xa[psxeHrrtr BbrroaHee rrepeaaBarb 3neKTptrqecxyro Suepr[rc
B JrrrHtrtr sJreKTponepeaaq rrprr 3aaannoft uon;nocrn?

6) npu noauuenuou
r) snauenlre nanp.rxenu.r

yrrepxgeuo fOCTou
6.Ilanprxenue ua 3 (uMax rlerrrr c pe3ucrnBHbrM gJreMeHToM 3Mexqercfl [o
:axony: u=100 sin (314 - 300). OnpegeJrtrTe 3aKoH u3MexeH[fl ToKa B rlerrrl,
ec.rn R=20 O*r.
a)I=5sin314t oJ l = ) sln (J14r + JU")
r)I : 3,55 sin (3141+ 300)

7.Aun.nnryaa sxaqeHrlq rona f."' = 5 A, a xa.ra.nrnan Qara d = 300. Onpege-
rI|Te BblparneHllq aJrg MrHoBeHHoro 3HaqeHIIq 3Toro ToKa.
a)I:5cos30t 6)I:5sin30o

r\T= 5 c;n lalt-?Ou)r)I= 5 sin (t+300)
8. Onpege.nnre nep[oA crrrrrara , ec!'rrr qacrora c[Hycon,qamnoro rora 400
IIt.
a) 400 c 6) 1,4 c
n) 0.0025 c r) 40 c
9. B s.nerrpn.recxoft qenn nepeuenHoro rora, coAepxauefi Tor6Ko aKTnBHoe
conpoma.renne R. r.rerrpnvecnnfi rorc...



a) orcraer no Qa:e or nanprxenur na 90u

6) onepexaer no Qale nanprxenue na 90'
o) coanagaer no Qa3e c HanprxeHueM
r) neoaalrcrna or naflpffKeHrif,.
10.O6H.rHo neKropHbre,4rrarpaMMbr crpoflT aJIs:
a) avnnurygnrx :navenufi 3,{C, nanp.rxenui r.r ror<or
6) aeficralmrurD{ gnaveuufi 3,{C, nanprxennft r.r roxos.
a) geficral'rorqux rz aMn.rr,rryAnbx 3HaveHui
r) rr.rnoaenurrx:na.reHrd 3AC, HanprxeHufi r,r toros.
Il.Anrn,rrry4noe 3HaqeH[e Hanpsrnexnn u,u* =120B, na.ramxan Qara
* =45,3annurnre ypaBHeHRe anr MrHoBeHHoro 3HaqeHrlq gToro Ea[prxe-

'IUg.

a) u: 120 cos (451) 6) u: 120 sin (45t)
B) u: 120 cos (&t + 450) r) u= i20 sin (ort + 450)

l2.Karc xclreu[rcs c4nnr Qar nrex,qy HarlpflxeHueM n ronoM Ha KaryltrKe
rrHAyKTnBHocr[, ec,'rn o6a eE napauerpa (R n Xr,) oguoBpeM€Hno yBerrlqarcq
n gna para?
a) l,uenrmr.rrcx a gaa pa:a 6) yaenuvnrcx a gra pa:a
n) ne r.rsr*renurc.e r) lnrenrururox a verhrpe pa3a

13. Mrnorenxoe sxaqenue rona I = 16 sin 157 t. Onpe4eJrfiTe aMrrJr{ryAnoe n
aeftcrByroqee 3HaqeH[e roka.

a) 16A;157A
a)11,3A;16A

6) l57A;16A
r) 16A; 11,3

o, 3JreKTprrqecKofo noJrt
r) uargurnoro n gJleKm[qecKoro noJlefi

14. Karoso coorxo[eu[e Mexay aMrrirxryaHbrM n aeftcrnyrorqxu sxareuxe
bHoro ToKa.

a.l I 't ",6u/ ' - 'max

15.B qenn cxuyconAaJrbnoro rona c pe3ucrrrBHbrM 3JreMeHToM 3Hepr[s nc-

cEnycorrAaJr

4J -"Z

roxnnxa npeo6pa3yercfl B 3Hepr[rc:

a) r',raruutrroro norx
n) renroayo
16. Vxaxllre fiapaMerp rlepeMenHoro roxa, or Koroporo 3aBncnr rrHAyKTuB-
HOe COIIpOTIiBJIeHI|e KaryUKU.
a) ,qeficrB)'rorqee sHaqeH[e roKa
a) neprog nepeuenHoro roKa II MAKCI,IM2I]IbHOC 3HAqCHUC TOKA

l7.Kaxoe ns npnnea6nxsrx cooruoruenni ererrpnvecrcofi qenn cuxycon-
AanbHoro rora coaepxnr olru6xy ?

a) .,t : ztt"l'

u)v=:

6) naqanrnas da3a roKa

oJu= ,E



a)yuenrlrurcro3pa:a
n) ocraxerc.r nera:r',rennofi

18. Koxgencarop euxocrrro C noarcrnqeH K ucroqHrxy crrnyco[aaJrbHoro
roxa. Kan [guexltrcq roK B KonAencarope, ecJln qacrory cu[ycorraaJrbltoro
ToKa yMexbrrrrrb n 3 pa:a,

6) yae:rt,tvr.rrcl a 3 pa:a
r) ror a xon4encarope He 3aBrrcr,rr or

qacToTbl cllHycollaaJlbHofo ToKa.

19. Kax R:uexrrcs rreprroA cunycolrAarbHoro cnrnaJla npu yMeubrn€Hn[ qa-

croru r 3 pa:a?
a) nepnol ne rarr',renr.rrcx

a) neplro4 1,r'.renrnrurcx n 3 paza

6) nepuo.4 yoeruvurcr a 3 pa:a
r) nepr.rog u:uenrat"" " l5p*

6)lnelnunrcxa3pa.aa
r) yuexruurcr a 3 pa:a

20. Karyura c nu4yrrnnnocrsro L rroaKJrrcq€Ha K ucroqHnry cuxycol-
aanbHoro Hanptxenns. KaIC u:rueH[Tcfl ToK B Raryrrr(e, €cJ{ qacrora tlc-
TorrHrrna yBeJrntr[rcr n 3 para?

a) ylrenrruzrcr a 2 pa.:a

a) ne usveuurcx



llpnnoxeune 3

OcHonsr asroMo6rlJrbHoft ?neKTpoHnrc[. PefiruHr-Konrpo.nr J\t3, I ceMecrp
Cryaenr:

RR

R

r."

Ipynna: ,{ara

T 3aAaHnq

1. ,ftr y:la <<u gauHofi cxeMhl
rouruercx rlalnrx u nuneiuoro
TOKOB CBr3aHbr ypaBHeHI,IeM . . .

a) i" =i- +i,, 6y i" =i,. - i""

B) i, =i.b +i,, ,y i ^ =i"" i."

2.3navenur tla:nrx roxor
paBHbr. ..

3BO __^"
22

340

"t3 22

seo,6
=30A

22
3ao

=5,75P'

a)

6)
b

r)

3. Ec:ru a 4axnofi rpdxQa:noft qenu orx;rrorut Qa:y <<o aaxpy3rx, ro 3HaqeHlrt

roros I " rl I. 6ya1,r coornercrneHHo paBHbr...

a) 20 4,20 A

6) 220119 A,220/19 A

a) 10 A, l0 A

r) 380/19 A, 380/19 A

c

B



4, Ec:ru ao ncex Qa:ax R:X " 
:22 OM 14 rroKa3ar 4t aMnepr"rerpa pA A =10 A,

ro aM[epMerplr pA B , pA c , pA o coorBercrBeHHo rroKaK]"r.. .

a) 10 A, 10 A,0 6) l0 A, 10 A, +0

n) 10"/'4, 10.6 A,0
r) 10 'tr a, 10 J5 0A, +0

5. Hanprxenue u* a

npe.{craBneHHoi cxeMe
Ha36IBaeTCt...

a) nlruefinrru uanpxNe-
HIiEM
6) cpe4nernagpa-
TIr{HErM Hanp-$(eHXeM
a) cpegnav nanpxNeHr.r-
EM

r) {a:nnu uanprxenu-

6. HanpsNenlre " o a npe4craa.:reuHoi cxeMe Ha36rBaercr...

a) Qa:uma nanprxeuueu

6) cpe4nuu nanpxxeuuerr,r

a) :rnnefi nuu nanprxeHr.reM

r) cpe4neraagparraqH;rM Hafipr-
XEH14EM



T

I

B

7. B rp€xQa:Hofi uenlr 6rn :avepen t}asHufi rox Ib=7 A, rorAa ru.rnefinui
rox 18 oaaen...

a)4A

6) 2,3 A

n)12A

r)7 A

8. B rpdxQa:Hoft qenu nprr coeAuHeH[r{ no cxeMe <€Be3ga - saelga c neirpa:n-
HoM npoBoAoM) rrpu cral0.rerpzvnoi narpy:xe ror< a nefiTpanBHoM npoBoAe pa-
BeH...

^, I, =1" l^ 61 I, =I, +i, -t +O 
", In -i" +/- .1 ln =Oq " "v) D) ')

9. B rp€x$asnofi qenlr npr4 coe,Ar,rHeHr{}r rro cxeMe (3Be3.{a - 3B*Aa c HefiTparE-
HoM rrpoBoAoM) Tor a neirpanrnon npoBore onpe.Eenrercr no $opuyne.,.

^, [* =[" +Ih ", I, =I- +tb +1,a) " " "o)'" "

^, 1^ =10 +I. -, i" -i. +i.B) " " 'f) "

10. B rp€xQa:uoi qenu Harpy3Ka coeAr{HeHa no cxeMe (:ae:ga;> rfasxoe nalpx-
xenlre 380 B, lunefiHoe HanprxeHne paBHo. ,.

a) 380 B 6) 127 B e) 2209 r) 660 B

11, flpu o6puee Qa:u B ror r nefirpaJr;HoM npoBoAe paBeH ...

.I- -I" +l- -. l- =1" - I- I- =l^ 'l- I =Ia) -" q -(-6)'n A ", 
") 

n A Lr)-n 'A

12. Coornouresrae MexIy rurefiHlrMu n Qa:nrruu nanp.rxeHr,r{Mr.r B cr{MMerpr{q-
Hofi rp€x$a:noI uenlt [Meer Br.r,q ...

a)Ue =Ues g)Ua > U*

s)uA <llAB 4ue =tl3u* .



flpznoNenne 4

Ocxonrr anrouo6rulnofi :.rerrpoxnxu. Pefirunr-rcourpo,rr J\!1, 2 ceuecrp
Cry4enr:
Ipynna: .{ara

l. O6:racrr noJrynpoBo,qHr,rKa, pacrroroxeHH:ur r6:ru:r uera,rrryprra.recxofi rpanu-
u6r Mex,ry/p lr /? cJrorMH Ha36rBaeTcr:

l. sanreHrHrrfi crofi
2. gona rouraxra
3. Qa:oaufi nepexo4
4. p-n nepexop,
5, :anuparouufi crofi
OrBer: 4
2. .{zrprpy:uonriufi ro( r{epe3 p-n nepexo4 o6yc;rouen:
l. npnrox(eHHBIM BHeITIHI4M 3reKTpI4qecKI,tM rIoJIeM

2, anrxur,reu reuneparlpu
3. crpeurenlreu eJreKrpoHoB 3arrrrrb gHeprerxqecrr,r ycrotquaoe noloxesre
4. palnocruro ronqen, paqnft ocnoaurrx uoczrerei :apxga y pun o6tacrrx
5. orcyrcrareu BHeruHerc l,reKTpaqecKofo noJr.s

OrBer: 4
3. ,{peiQoaui mr qepe3p-n nepexoa o6ycronneu:
l. npl,uroxeHH5rM BHernHrrM gneK'rpuqecKr,rM rroJreM

2. a:rlrxnr.reu rer',rneparypu
3. cT peunenuenr s:reK'rpoHoB 3arr;rrb 3Heprerr,rtrecru ycrofiqunoe no.noxeuue
4. pa:nocrrro ronqeNrpaquft ocxoanrrx HocuTeflefi 3apg1a e p u n o6:nacr.xx
5. orcyrcraueu auellrHero 3neKTpl{qecKoro noJlt
OrBer: 1

4. 3ona s6nngr,r rpaHxrlrr p u n o6tacreit, o6e4nennar noABr.DKHr,]Mu ocHoBHLrMrr
HOCr{TeirrMrr 3aprAa Ha3BrBaeTc.f, :

1. na;renrnrri c:rofi
2. eur,rmepnui nepexog
3. 3anI,IparoIIII,Ii cnofi
4. :oua npoaograuocru
5. rfa:oarrfi nepexo4
Orser: 3

5. Hanprxeune, npr{JroxeHHoe K ABp<c,roinouy graogy, Ha3brBaercr nprMbrM, ec-
nH peal ,I3yeTc.r [oAKrrroqeHr{eM:



6, .{.rr nonyreuur gayrcrofinoi crpyrrypRr p-n rvna, KoHq€Hrpargu flpmr.recefi e
xm< nrr6raparorcx cne4,rounr,r o6pasou:
l.No>>\
2.\>N"
3. trl, =51"

4.\:0
5. N"<N"
Orser: 1

7. Anr rroryqeHr.rr .4BJ/xcrofiHofi crpylcrypEp-nrlm4 roHqer paql ,r flpm\{ecei B

xn< rrr6raparorcr cne,qnongau o6parorr,r:
l.N,>N"
2. N, =N"
3.N,<<N"
4. N,= o
5.No<Nu
Orger: 3

8. Kaxaofi tr3 lpex niluBeAeHHBD( rroreHr$€urlH6D( Aurya:l,rr'l p-n epexoAa coor-
BeTCTByeT pexlrM, KOrIa:

./Dro



J

a) rneunee sneprerrrrecKoe none orcyrcrByer
6) nprroxeuo o6parrroe Harrp$KeHr-re

a) npr.uoxeno np.rMoe Hanp.DxeHxe
Omeem: la: 2e: 36,
8. flpu nogrunoueHr,rrr K nonylpoBoaunKy nprMoro HanprKeHrrr 3oua p-n repe-
xona -I . pacrur.rprercr;
2. cyxaercn;
3. ne rwen-aercr;
4. pacunpxercx co cropoH;r p-cJror;
5. cyxaercr co croponbr r7-cJror;

Omeem: 2
9. flpu nogx.noueHrrr,r K noJrynpoBo4rury o6parnoro Hanp.sxeuur 3ona p-n rre-
pexoAa -l. cyxaercx;
2. ne rzglren-reros;
3. pacuruprercr;
4. p-n tepexo4uueer nocrorHlr).ro rxxplrny;
5. pacurzp.aercr co cropoH;r r?-cJror;
Omeem: 3
14, Csoficrso Ar.roAa npolycKarB ToK, orlrcbrBaercr cne,qfionlnM yrracrKoM ero
BAX:



I
II
III
IV
Omeem: I
15. ,{"rx cra6uma:aqr,rIa HanprxeHr,rr B sneKTpoHr.rKe rrcrroJrl3yercf, yuacrox BAX
Ng:

T.

an

!o

t0

-{ -2

I
II
+ru
ry
Omeem: III
16. Y.{acroK IV Ha BAX

(npua.) npo6oit
nolrynpoBoaHr,rKoBoro AnoAa Ha3BrBaeTct



Oreer: reffrogofi
17. YqacroK III Ha BAX noJryrrpoBoAHHKoBoro Auo4a Ha3BBaerct

I.

rl0

!0

to

18. y. YI(A3AHHbIE SJIEMEHTbI I,IMEIOT CJI HA3BAHI'':

r. F. 4., noneBor{ TpaH3r,rcTop p-Trrna

,.*
6) aroa

ti)''
3. 

.i:'' B' Or{[OJrrpHBrn TpaH3UCTOp p-n-p TUrrA



4. i3
r) cra6r. rr.rrpoH

aL.
). -

A) 6r.rno[spHBrfi TpaR3\crop n-p-n rrrna

Omeem: l6; 2z; 3e;4d; 5a
19, Eunolapuue rpaH3racropbr xMeror p-n fiepexora
Omeem: 2, dea
20. flpuae,qena cxeMa BKJrroqeH[r r?-p-n rpaH3r.rcropa c o6rqrau sr'rurrepou. flpa-
BI.IJIBHOE HAIIDABJICHI,IE MKOB VKA3AHO HA DI{CVHKC:

1.

2.

3.

Omeem: 2
21. flpranegena cxeMa BKJrK)qeHm r?-p-n rpaH3r.rcropa c o6qefi 6a:ofi. Ilpaault-
HOE HAIIDABJIEHI,IE loKuE vKzudHo Ha

1.

2.



3.

Omeem: l
22. @opwyna, onuclnaloqas nonrryro Berl4quHy roKa cepe3 KorreKTopHblfi nepe-

xo,4, I.IMeeT BI,iA:

1. I*-a.1,+In6n
2. I"=a.l"- I*so

3.I*:(|-a)'1" I"eo

4.1"=d'1"
5. Ik=Ii+16
Omeem: l
23. B 6unolapnorr,I p-n-p rpan3ucrope rolnerropnr,rfi r 6agoarrft roxu cg.t:aHbr

cneAyrorqr,rM cooTHorrreHr{eM :

2. I*:a.16
3.I*=(6t I).16

J" = (:_ 1).I"
4. - .f
5.1"=dI3
Omeem; 4
24. B 6unon.rplror',r p-n-p 'rpaLnmcrope KoJueRTopHbIi Ia 6agosrrfi rorx cssgaHrr

cnea)'roulr{M cooTHo reHIreM:

r. : (f -1).r"l. 4
2. k=a.k

4. I"=(a-l). 16

5.IK:d.13
Omaem: l
25. ,ftr o6ecne.rexut pa6or,t p-n-p rpaH3rrcropa, noAnrrroqeHHoro no cxeMe c

o6rqr,ru eunrrepou, B HopMaJrbHoM aKTLTBHoM pexlrMe, KoJIreKTopHhIi LI 6a3oBl'ri
lepexoAbr AoJrxHBr 6mr cuerresu g c.neayrorrlnx HanpaBJreHr,rlrx:

l. {/63 B nprMoM; U*.a npruou
2. UtuB o6pa'rldoM; U*" B np.sMoM

3. [/6, B o6parHoM; U*, a o6paruou
4. {/6e B npqMoM; U- a o6paruou
Omeern: 4



flpl'.Loxeune 5

Ocnossr agrouo6u.runoft e,rerrpou[nu. Pefiruxr-rtonrpo,rs N]2, 2 ceuecrp
Cryaeur:
Ipynna: .{ara

1. O6lacrr .racror, rae r<oe$$ruaent ycluenr.u npz6rlraare.mno o,urlraroB, Ea3blBaerct
lo]Iocoi .....,.. (oaEo cnoBo)

Omeem: nponycxauta

2. Pa.:navaror rcooQQnurrerrrr,r ycnrerurl Eanpol(eEwl, MoElrocrrl u ........ (o4uo clooo)

Oh6em: moka

3. flpouecc [epeAa-rd cl-lrllara r'3 BErxoAnoi qelln Bo BxoAsyo r{a3LrBaror ........ cBr3bro
(npzrararemnoe)

Omoem: o6pamuoi

4. Orl{oltresue MaKcl{MarEuoro Bxo,uroro llallpsxeHl-rt yqr.nlrreJlt I( MI4dEMaJ]BHo-

My rra3brBaror ....,.............. aEa[a3oHoM (o,4ro cJroBo, np[Jrnrarejr6r{oe.,

Omoem: duuauusecxu.u

5,3aBlicnMocrBaMlllltryAhlBxo,4gorocnfHaJraoraMrlrnryAbrBxoaHoroc[rEarayc]IJrETe-
Jrr 9To ... ..... xapa(Tepucrnr@ (MoxEo AarB oArrr rt ,qo1x Bo3MoxuBD< Bapr-raEToB)

Omeem: nepedamowna

6. Ecrn l<osQ@nqllerlT nepeAa-or ror<a Ki : l, ycrarrrzrelrb rra36rBaror . ..... (o,qro orogo) rora

Omeem: noamopumeaen

7. Eclrx ItogiDOI4tIrreIIT rrepelaqr HanprxeErrr paBeE eAnEra{e Ku = 1, yc{nmenr, Ila36IBa-
roT........... (oaso cJroBoJ Earrprr(eErit

Ou6em: noqmopumenei4

8. Pa:arvaror roerlr[uqrerrrlr ycrrJreuu r roK4 Mor[rrocrr{ r/r .,.. ,. (omro caogo.)

Om6em: anpttlce ua

9. Ko3oor.iqueEr nepeAaqri ycrrrrirelre, oxBa.{enEoro o6parEoi cBr3bro Koc: K / (1+pK).
Ectrrr ycrlrreune o ueue o6paruot coasu nerulno, ro

Ba6epume oduu omeem:

1) Roc onpedetaemca oxodut tu conpomueteHueit ycwtumenx
2) Koc onpedentemct roeQ@u4ueumou nepedauu qenu o6pamuoi censu
3) Roc onpedettemca eaxodu*u conpomuaneHueJtr ycunuhena
4 )Roc onpedettemca xoeQQu4ueumoa nepedavu ycunumena 6es o6pamuoi canzu



10, IIerIr o6paruoi cBrsrr B ycItJI]Ir€IUD( rlpeacraBlltel

Bbt6epume oduH om6em

1 ) nocnedoaamenuoe coeduueuue ureueumoa

2) aKmuq4bti gJIe eqm

3) napaltenuoe coeduHetue anqweHmoe

4) naccueati denumetb HanPtzteH t

I 1. IlepeAaroqsas xapaKlepltcrliKaoqpeaerterct

Bw6epume oduu omeem

1) npu nodaue ta exod ycutume'na zapnouueecKo?o cu?Hara c \acmomoi cp64
2) npu noda,te Ha 6xod ycunument nw@iHozo cuzHarq

3) npu nooaqe Ho 6xoo yc*numew ?apLtoHutecko?o cu?Hcaa c ttacmomoi nexaqei a nono-

ce nponycKqHut
yctuume.nt

12. Ycurnreaz npeana3aaqetr,I aJrrl

Bbt6epume oduH omqem

1) ycutenuz moxoe ctekmpuqeckux cueHanoo

2) ycuneHut itot4qocmlr 1tekmpuuecKux cu2H.uoq

3 ) ycune4&. Hanp,trceHut enekmpuqe ckltx cleHanog

13. 3.fieKrpoquble cxeM6r, B KoroplD< IlcrloJrr3yerct coqETaI te Morl-Tpau3{cropoB c (aEaJra-

MI-I II - rr- p-TllrloB lra3blBaror .'........
OTBer: KoMtrrelcapEbn\4r,

14. ,q.lu rpamlacropa c [qA]uItpoBturHLIM (asruloM rl-Trlna lpoBoalMocrr ltauara npq Ee-

6orlurov nanprxenran cror- I-tcroK UcIl

Bd6epurne odwt omoem

I ) nponopl.{mHanbHa paznocmu Ucu - Uo

2) nponop4uoatrtoua pasuocmu Usu Ucu

3) 3 nponop4uoHeabHa patuocmu Uzu - Uo

15. Ber[srrEa [oporoBoao II lrlpg)l(eEltt .il?'lt rpas3ucropoB c {tr,ryalr[poBalrrlBlM (arraJloM rI-

TIirIa cocraBltler ...,......,

Bbt6epume oduA om6em
t )-(0.s-1.0) B
2 )-(0.5- 1.0)nB
3 )0.5-1.0B +
4) 0.5-1.0 nB


