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1. qf!,Il,I OCBOEHI4'IAICqUIIJII,IHEI

Ue,b ocBoc"M a,cu{nn,EH: ocDoeEoe reopemqecsx ocEoB ,nenPorexs{n q 3renpoHuxn mnn

MaH/e xap repa pa6orH ,edlolexsoeeckm , -em!oHs* rneMeEoB MexarloBsM c'(fu, on4a'cr
Ha 4n1,@kxe npxnq{nN i}yrkuxowpoBdnx , dd{! cxeMnM Moaenen: npuo6poen'e rHe" o xon_

crlla{ux. nprtsu,ne aenmrr, napNerru x xap&reprcIo( pstuqHM 3nexrloHHd vcrponcrB B

MexarloHrxe , po6oMexxnxei noaroloBka crynoHra ( norxMdno npnsq'oa n€f,crBnt coBp€MeHHoro

,e@oo6opy,coBdu, po6oroB.

- ,ry!,r6 r€opcruqecMe ocHoBH 3neKporerHoru. uene, nocro,EEoro tr ner.Mcnnorc b@i
- 6)nsrb ocxoBLr rnenpoHnM norynpoDos{xoB* np,6opoB

d pd6u b 'cmdd-r \c_por! rB Me^aqEqHs tr m6o''F\rrqe

2, MDCTO.(ilCq[[JIllHbI B CTPyIOyPE OflOn BO

/lncq,on{Ha (3nemrotxHnka 
" 

,empoHnm MexarponnM n po6oo,exn,cccMx c,ctM, or-
Hoc.rc, k 6sotro, crc El.E 6nora n,cqnnmE OIIOfl 6dd pnam no Hdrp@eB,Io 15.01.06 (Me_

xarloHuo, po6ororcxEnxa,.
npepekBmorHnncqnnnsHbl Bh'cud MatMauxa. Omux!.xroopMar!rc'

t. .IA Utrytilfl,[] Pul!,l6l a I l,l oBlaltrHrrl Ilo:lxcllllll.llllll]

I]ndxpyeMde p6yn!,arH o6y!eHn, no nrcun,,He, coorHec sue c n,enpleMdM, pe3ynLmrd,

0l|a l 3H!rh: ocHoBH6c rdon! rncxrporcxHro @ co
crmreHm n p&qera ,IemprcNxnx qcnciri Meroaury
npcncrNcEu, TeEporexHuceMx ynloncls cxe-

yMerB npoDonmL npocrde ,exrp{cecMe {Nepe
Hn, r EdnonH,rh rkcnep,M$r
rpor€x nrcecM Nn n 3nexrpo H H 6rM u ycr?o ncrBaMn
Bn.uerb Otrrrko Ma,eMar"qcc({M mnaparoM. nm6'

oHHHx r po6ororex-

I]naHrpyexre perynrrarH o6yee'
rapaftpnyba,e r raN OopMtrp

( no k.r.M u ocBoeH,c koMnereHqr s )

3Har6: u&cnor@uo. saEacex,e. o6nacn npnMc'

"eou 
,eKPrcecrux (oMnoHeHrB cxeM ycrroncm

MeMI!.unM n po6orcrexHnqa
Hde cxeMH D(m\eH,, ]neKrpo
MexarloHtsn , po6omxHn$
+,mqm. mr$Eme ,eM*uyo 6ay, xap rep!
cmrut mpaMdpH , xap reprcBo norynpoBolH!

YMer6: pacccrrHMft rnckr!,
OMai norBooarc, cnpdocxm,

ndHNn no,ynpoBoas,(osHx npn6otoui o6o6qa' L

u aH!,u1npoB.'; !*l,Lmrbr peuexxr xoHKrers6rx
,emporexH"cecsx janaq, ap.yMeHrnpoMo , io

(yoHo n n,cLMeHEo)

yracHr.!uieHnq I h ddrutr



eecx,x n naSoparcpfld pa6mi BbrnonH,rb ra6opa_

ropHB'e , npduqecse pa6@ B mmme 6pranHi
BdoonHxrL Eo6xo^nMUe pac!

O!3nxo-MareMarxsecxoto anmpara.
B,qor Meroa,( u paccda t 3rcnep,MeHmLHo.o
oopenereE,, uapee+oB lemP
B rremx nocro,HHoM nep3MenHorc rcrc; trpocxr,'
poDaB,, ]neMenrapHn yrroB rne(aoHHu cxeMl

IlporldMHm, cpenccNn cx
)rdnpoBen,rrenPoEE6rxcreMlMdonn(oiic6opxu
3'enprqeMx rrenen BMepeEnn c,Hyco,ndLH6lx
rcrcB x 8@p,xeHar. MollrBocu B 3nemlncecx,x
nen,x: cnoco6socEo npoEBo!{46 pac{crd I npoe(-
rrpoBcH e o],cexLH6rx rcrpoilfl
xarpoHHhrx x Po6ororexHnceck
MHreM o dlAaprH6n .cnonsurer6E6n n yopunrb_
urx yoponcr0. cpelcD aBroiarrkn. BMepnrenB{o,
, Bd{rcnrerLnon rexHnx" B c
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CoaepM{tre nexquoB[ur mtrxrxit tro af,cq'miHe
Pd!€n l BBenenne
TeMa l. 3lecp@x{n( n uenpoHtr@ E M€xapoHnrc n po6or@xHx(q

3rexrpnqecke e{ep.ur, oco6eHno.B ee npo eacrB4 pacnpeftnex'! Ir 06nacfli np[MelreHnc'

OcHoBHre rud psD,ru 3ne(rporduxn ?onL uenpoexs,M , ,nen?oHnM u pa8nm' Mexarpo-

aau. rsasesae :,emlorexsrceqor norrorcsrr,ry cneurdqcroB B o6n@rt Mexalp@tkt n po6oro_

Parad 2. LBeIHHe u.mPnv€
TeMa L hen?rqecxd qenL. ee ucMeBrd
(,accndn(d;, 3reMeFoB ,cnlncecdx lrenen, ,x cmilcre { xap*rcp'crrks' dP€ncEMe_

x,e peuDHoro tcrosu@ 3ncmp{eec(on rnepmn cxeMon 3eeuesnt' Tono'ornqecoe oovr"' mptrn

3rexq,cecktx {ercn. (ndcton&u{, uercn: n,HentsE€ I senxxe'Hde sepaBerMedu6le t PeBds_
n ncroqHnron rHepmn.

TeMa 2. 3aoEd oM! x (uPxro+a
nprMeHeHre ocEoDHb( ldosoB Temporexsoo &u pacqd. 3,eq)xc*xnx qenen n@ro'Horc

roka. Ilnqo H*eocrMbB )p@HeHnt no nepDo y t BropoMv r G (xpxrcOa Pacnpele,@o€ rcreH

u"ua D Tem! cecsx qetrx. IoreHun 6Hu n a+NMa. Pa6ora n MouHo@ rnen?'ceorcro rcfta

TennoBoe len;rune 3rerrpceckoro rom 6usc onrH@t @t rneftrEcsxo qenn' Atsun' qenen c

onnrM ncrcqxrkoM reprxn np, nocrelowLfloM, napu,
rBrB ernF6 np(J6lLoBarn

TeMa l. flp€o6psoDd,e 3ncKpnEcxH nenen.
Ilpeo6poorure <rpeyrorsrrxa, conPorum€Hxf, E sxsnB eHrH,rc cBeravt , 

"ao6opor' 
Ilpn!

cs,,. Prc{er rc(o! or aenmn, ox!o, 3AC. onperenexxc roxoB D Ber_

B,s cnoxson snemp{qe*ofi qenn. Mmn koHl)Ps turc6. Mero,c F,oDdx noetsu,uoB , nx op{Me_

neEue D p&{er€ ,eftr!,qex{x qencn nom,HHom rom. co6creHrHe n BeMHde coryorom€Hm
koorlToB. CBB6 koHalTHM mrcB c roxdx Bdmfi

Parafl I J1"Hefinde rnenlnlectue nen, oaEoOaHoro crEyco
T€Ma I OrHoOaHLm ctEyco,aubHdn $(.
ocnoB{He *nn,HH. xap r€pB}@nrre orHooaHHil cnEyco,!&rbHHfi,ok. M.noBeHnoe. cperi-

Hee r nelcrBrrcqee 3HuceHo, cxxy@nam6EM 3AC. Hdprxest, n rc@ Uro6pNHne cnEyco,nub
HM 6Fu, BpeMen, sp qmq,Muc, oempdn BempHLIe earldMU.

leva 2 Uenb (nHycor! Lrorc rcM c lBt\norhcPLN 1re{emY /De nmpov Hdd hcoi ka

ry0&n. {IeuLsM (oueHcmpoM).
Ilsp,keHxe, rc( palE@c Os Hanp,xeH,, n rom, MouHocr6. EenopHd a,orpaMMa. IlenL cn

oyconnu6Horc rora c nocneaoBar€rLnM coeanHeHtreM pe.rcropa. MryrM ruymtrBHocru u xosacE_

caropa. no,tsoe mnpoEB,eflne. 3doH OMa P&socr6 (ba3 Emp,xerx, x roka. Tpn cnys BempHM
r"sJl)dM. AnxBnd. p€amDHu r nuHu Mouel{. (TpeyrcrLstM, HanpsxeHril. conporrMeEnn,

T€Ma l. I1apMa6Hoe coeaxxetstse npneMHnxoB B uenn cusycona E{o.o roxa.
(Tpeyror6srM, rcrcB, npoBon,M@rcn t Morrmcr€n. BeoopHLIe anarp MH q€nn (pn qy

qd). KoMtrcHc nx peam,uson MoqHom B rnemp,caux ceux. I(oaD4xadl Moqrocrn , crc B,n-
,e no(eM, ,neirroydmom( cneo6d noBbIueHH, xorSdou,$m

Paner 4. Tp€xiblr{re qem
reMa 1 l pex+atse .ncrem ?Ic
9,eMenrH rtexoanM uenen. I1pocrenu,fi rlexouHbrn reHeparoP. Cmm6d 6o6pMeHu ,

oelrreH{, +& 4€xoa1{o.o ncroBnn. coorHoueHH Mex,\r OasLM, n rnnernNn m(es r
'leMa 2. PeqerrlexoaHo qem.
TpexOdH& qen6 npn oeluEesr,4a3 ryncMHnm cBBnon'. CnMMopnqxd, flec MMeD,cx

nmp,.xn nptr Hun{,n Heirpu6roD npoena r 6e3 He.o. B.xropEHe nrra.pNMd P@cer rlexoainon
uem np, coe!,HeHnn Oa np,eMHuxa (reyrcnrH,&M,

TeMa L Onpead@"€ 4arHn ",xHedtsu 
rc(oB

Oopene,eHne OaHN { n,nen{N stuB npn c*MM4lxqoll n nec,MMerpn{,oil sa4yud. Dek-
mpHLre nrarpaMMN. Mouoo6 cnMMel!{mofi n EenMMqp{son rlexoaion trenu.



Ia3!d 5. TpdcoopMarcP!
TeMa l. HsMsesEG, y€Ilonc@ u nP,sqd nenmu rlaqc+op @pa'
PeMM xdo@rc xoIa rpecoopMlNP.. P!6oqfi peru 1lsooop@rcp6' vPa'derm u€r!n-

E. norep{ s xosodrueEr nore3Eorc acrqrEru $aHcoopMampa'
Pa3ru 6. OcEoB! enenlooa6aeM,
T€@ 1. o6ecu.s.rre nor?e6xM.n uerrlrcoxon !EPde{,
crcrcMa 3n€n?ocH!6e;4. 3,er!,c{xd caL. ,IrM, uenlotr@eaary (rcD CrrreH'

pactrpeaaedu rcxrtD3E pmr. Petrp.a@tuBue vctpor@a (Py). PactrpeadsMEim n,llrE

Twa 2. fuerrFcra6x€ue MM { oonrmelHu 3namr.
greK!,q€cru c4 3,raxu. 3n€rr!ocHa6@. npearpsrBn.
Ia3nq 7. OcHo!! uenloljM
Te@ l. norynpomErM.
nonynpoerERoD* npr6op! O6ryr. cBeAerrr. Ilpm@xd mnynposrex. ToK B trorvnpo_

BorHI,w. fiorrpoEomxrcsrd AxoI. P_n_n pqoA , eD cer{fu Oco6@socm pa.seB cxeM c ,+'o
reM ytrpoqeulq Mor@ aloaoB. flapNctlH ndlvnpoBolurmoBu aiorloB.

Tda 2, laroB,Em EronoB.
PeoBr[iocM,q,oaoB: BuprMum€r cDaorrorE, cra6mrpo8H,,aepEre, Oorcrno,sl,

rrE6u,e lsond, o6p€s€Eude .uo,ru, axoaE lIImM. Bmpsl|r@r oll otr@}IePnoalll. ,lBrano-
nFep,oaflE ,rlex4aEd.

T€m 3. BrrortpNe rpal*xmPd.
O6Ere c*ftMr. OcloBm€ cx€M g|rccesE r!eM6p6 OcEosHs mpeerr! 6mon pgu

rlqM@poD. coc@rre.!o,ucropE.
Tda 4. tlo.BEe rpdv@pu.
O6rqre cB.Acrm. O@o@e napderlE ndeB4 lp@tcrcpoB.
TeMa 5. Tpuu€rcptrh *es.
O6ure c*!eBE. TpoxMmpH!, rms ra 6Mon puoM rpaExftp€ Tp43{@p"Et mq {a

MOSFET r!m3,cbpd, TpouswpB6d xeq m IGBT rld3tr@pd.
T€MA 6. T{p,@pN.
O6ure .E.nctru. nspqMerpr 1rpxftpoB. Psrosnur@ rtptrmpoB. AtHrcrcp. CNnmP.

O.troEiH. €x€m Bims€uu flpx@Da,

coa.tx.f,r. tr!.rmaKn r6oprropnsr rErrrn Eo rf,.u"Mx{.
Pasad 2, Ixxehs!. u..rpF.
Tew I 3nedlEs@xu ueG , ee uw@N.
flpoms(G 3Mtqc l,?&qq3Eru e{r1,u @nplmMesrd.
Ia6opflopsu p.6oB l O.EoB! xMs.ar{oHsoD MoaaupoD3ltr snenp{c€cMx cx*,
Twa 2. 3m,, OMa , (,prcO&
np€e*c€ckoe 3al]me 2. P&q6 ,rBeIEB s.rrlx@ffi q€net c ncnoBotueM ocroEHq

Ia6opabpEe pa6da 2. ,lmenoDae€ ,m€nnot ,emlnqsrc, u€rx r6rc$HoD Nru
Ilpollwmrc aame 3. Mda rcErr9rB rorcB , tuoDM noreEu,uoB.
Palnd 3. ftsenEre 5,er@c€cee qed o,q&O6HoD csry@rnarsom Dm
T.@ l. OEioOaBh c,Ey@,na,,i!d rcx.
Ilpgmqecxoe 3.me 4, P&qd mo*nnlx 3Baq.HxI cnsyco.n&EHorc rora, INprelu ,

Mor4l(m. lloqlo€Ere etuDnM ,Er&?M.
TeMa 2. IIetrh c"{ycoxqar"ob re c a,}r()]eru 3reMeEoM (pe{@poM, nneuHofi n-

rlmon, rnemllm rcu€u@opoM).
npexc€crce ,Mre 5. P&M e@o, r pem{BuoI ct).lruJ@Exx ranprreMi mn {

Mo,Ilocr, trpr noq.noDa@,oM, nap@emoM coexlEelm reMetrrc8.
Ia6opeptre pa6oE 3, I4@eAo@rc rc c amMN r peam8rl@ @trpomMessM trlx

oAlooarcM orsy@trla,lHoM Hopme{,r
PalAd 4. Tpex+83me qem
TeMa 2. P&q{ tlexoarc* rem.



rb*r'q4xoe 3aH,rsc 6 ?e{er rp€xibsuo, qenn np" coe! Hes" iba cDBnoI' ' rlev'onE_

TeMa l. Onpenerexxe Satsfl { n,EenflM rorcB.

np*.ur**o",ar*" r. Orpe,adesae OsHNr { rrs€iHd rorcs npn c'MM{pucBoi { HecnM_

Ia6oparopEu pa6om 4 liccrenoBaue qenx c mnBdw o p*dBxNn conporuMexn'M{ npu

nEx+aEoM cnyconnubEoM !@pxxeHad.
Psnen 5. TpdcoopMampH
TeMa L Ha3HaceHne, Ycrpoiicrm I np,Eunn lencrBtt rpmcoopMaropa
Ia6oparoptse pa6o,a s. tlccneaoDdse pcMMoB @6ord r?ec+opMampa
Paae, 7 ocfloBB' ueKloH,o
TeMa2 PaHoMnEocr"nnoAoB
Jla6opampHd pa6om 6. IccnenoBmne orHo_. aBla- n 1!ex4a{M 

"uopNnre'en 
oepeMcEEoro

5. OEPA3OBATE.JI6HBIEIEXHOJIOTIITI
B npenoldsrr 4cuHr |HHU '']nerrpoF\Prm q 

'neirpoHtrm veM@qHs tr po6oMe{flce
crux c,crcM, rcnons,rcrcc pasoo6pa3HHe o6paoEare,6Hde,exEo,o.,n k* r?an'IuoHH6E r& ' c

npnMeHenneM aBMM, {HrcpNmEB MeroloB o6lrd6.
AxuBEbre , usrepemBHHe MdonH obyleHHx:

- rEcpNnBHd nexux, (reMa )a,l l , &Ma )ls2 l , tMa N!2.2. reMa N!2'l. r€Ma lGl l reMa

Nql.2,tMaXrl,1,reMaXqr.I,reMa.Nq42,tMa.Nr5I rcMa lV,7 2 tMa 
'}ls7 

l. EMa Nq7'4'

roMaIe7.5, &Max!7 6,)r
fpFnoBd ntcxycc , (reMa Ns2.2, EMa l&3 2, reMa .lG3 l, reMa M.3, tMa .N,7 2, reMa

TpeE,H. (r€MaN!2.1. reMaL1,3, ftMa.N!4.3. r€w.1G7 2, rcMa N!?.5)l

AHdrs cnryaq,n (reM! Nr2 l. reMa M1.3, reMa ll!4 l. reMa N!?.2, tMa . r? 5li

- IpuMeEesre nM,raJuoxuL* Monenen (reM. Nr2 l. eMa re2.2, tMaN!1.2, reMaN!'l.l,t
Ma ]L5 5, reMa N!7.2):
Pai6op xoHkpdnLs crryaqd (tMa1t 2 2. reMa N!1.2, re alYr4.2.reMaI!62).

6. OUEIIOqELID CPEICTBA A,I{ TEI(yUIDrO I(OIITPO,'I, yCrIEBAEMOCT4 IPOME.
i(YTOqHOii ATTECTAIII'II IIO IITOTAM OCBOEEII' ,(I'CqXII",IXII6I I' YTIEBHO.

METOAT,IqECI(OEOBECTIEqEI IECAMOCTO'TI^IBHOfi PABOTLICIYIEHTOB
Teryufi rc{r?on6 yctrebaeMocrtl

PeiirrH. rclapor6 }l!1, I *M.

L Onpeaennc conpoflueHtre n n Herc4o I00 Br u 220 B.
2 KdoI m npoBonoD onrE*om m dpa i !I,HH conNEe EarleDaerc, MerHdi un, crm_
Eon nfl o.qEofi x roft x€ cnr€ roxa?
I Ke rMeH,rc, HdprxeBoe xa BxoarIM rMNd remlnlecxo, {em nocromsoro roM c &
flEnffi 3r€MemoM, ecm napdnerbuo rcxoaxoMy ExmurL eue orBH ,eMeHr?
4. B 3ncnprcecfton ceE nocrcrHHorc mka HeprxeMe ,a 3urM* ndcHnrc ,rerr!@xe!ru,
26 B. Hop,xets,e Ha 3u,Md norte6,rw 25 B. Onpe,cu,r6 norePo {up,xetn, Ea quMd

5. 3,exrlncecrce co.poromexxe c omc*xoro re,a 1000 OM. Ka(on rok npoxoa,r q€p€r Eero,
mp,xeEueM 180 B?

6. (trof, 4 npoBoaoE oants&oEo' nnnHH ,3 oEiorc { rc.o xe Marepdaj Ho paBoro alrNdpa,
cnnbHe Ha.!eBa@ opn onxoM , rcM xc rorc?
7. B (sux npo&nd BHcoku Mexdoqec( npocnocB coDMeuMc, c xopouen ,exrlonpo-

8. Onpelsnr6 norHoe @nponMetsoe qeo, ryn napmmLEoM coelsHeHm norp.6nMel, co
nporu8reHxe koropn no l0 OM?



9. IIBa,crosH'o xM€or olxrsoBHe 3Ac " 
rou no psHne $vr!€H{{e @npoDD'eH"' IG

kofi r ,crcqnrcB ,Me{ 6orbdtrn I(flI ?

ll]. B ,reKpn{eBofi cxeMe rBa p€MonBin 3n€MeHB c@,qntsedd nocn€noBare'EHo' LIeMv paB_

,o Ha@rreH{e m Bxore npn crne roM 0.1 A. an{ U = 100 OMi X, = 200 OM?

I I l( oe ,1 npxBeneHHM cDoncrB Hc comerdByo napMdrlsoMv coendetsoo Bdmn?

12. Kakne opn6opH cn@6tsd t3Meprc HmP,xeHne s 
',cnpnqe*ofi 

ueo,?
I I I(arcn ;@06 meadeHx, rcroqHnxoB nosmnxer yBeru{m Hmp*esne?
1,1.'Jnemp{cecrce conporuB,eE,e ldoececrcro Na s000 OM K6on m( npoxolxr qeFs Hero,

dpmeH,eM ! 00 B?

15. B 3neK?,qecqD uenE napMdldo ExmqeEN nBa p*ncropa c conpoflBneH,eM l0 OM n

I 50 OM. Hanp,reue M Bxoae 120 B. OnFlennre rcx no Pa3mreHqt.

Pelu{r-(oErlonb lts2. I ceM.

r.3aA{fl ro( fl Hdprx.E,e i = tu*sih(t) =u u*sin(t + 300). O@eAqre )M cIEm

2, Cxda comm n3 oltsorc peM@D"ollud4ra c conpotsueErd X=220 O^r' EupxreH&
n6 d ,,\w'\ u= 220 * sih 628r. Onp€aejlft nol!@e 4ne,pMapa r mEfrqpe
3. AMDriryna €{try@{.!.rB"om trpxreum 100 B, B-r,lrljfu Qoo = _ 600, cq(:I@ 50 ru. 3a-

nxare yPseH€n{e flo@ssoro 3raq€Eu mrc repnen,r
4. fldtsd trorle6reMu MourocE {axpylM S= 140 xBr. a p@Ir@ ousocE e 95 *BAP
onFnMr xorOO[u,em w!r3M.
5. Ilpr MoM EanpreMr E@,4re nep€aaBe .r.FpEaryb 3tr€plm E JrI|Im uenlonep€_
,las trpx 3aAaEon Mo@ooh7
6.Hep,x.me M c ps,m{M ,r€Me@M !Nmd, no 3eo(y:
!=7 ooso3./ll. Onpea€mre 3eos dMeBeHu ,oxa r uen", €cm X=20 Ou.
?.AMd{ry,ra 3uqelm mn Imd = 5 A, a racubEd Oaa F 300 . 3annE{t Bup€a@u nn

8, Otrp.,Iqre nepron c,m&L. efu c'mD crry@traDEoro tue 400 fu.
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