
V.rpex4enn e o 6p ar eBaHrrfl,

<Mex4ynapognufi rccyAapcrsenHHfi gKororuqecxufi HHcrrrryr

lrMeHr4 A.A. Caxaponu EerropyccKoro

focyAapcTBeHHoro yHHBepclrreTa

r4TeJIb AHpeKTopa no yve6Hoil

ofi pa6ore

. !. Caxapoea El-V

14.3. Eyueuron

2019 r.

*tfr Nr v\-fff -/gv\.

MOfyJIb (TE OPETI,ITIE CKAfl @I43I4KA>

SJIEKTPOAI4HAMPIKA

Yqe6naq [pofpaMMa yqpexA eHus Bbrcrrero o6pa:onanun

uo yue6noft AucqurrJrr4He Anr cneuuaJrbr-rocrH :

l-31 04 05 MeruaqrrHcKa.r Qusnra

YTBEPX,IAIO

2019 r.



v.re6Ha{ rporpaMMa cocraBrleHa Ha ocHoBe ocBo Ne 1-31 04 05-1018 rr

yre6noro [JraHa yqpe)KAeHl4t Bblculero o6pasoeauna N 107- I 8i1'v

crequaJlbHocrrl t-g t 0+ b5 <<MeAuqraHcKaf, QIa:nra>'

COCTABI4TEJIb:

o.M.Eorprult'nposeccopra$e4prro6utefi:.f-MeAI4IIIaHcrofrsraruru
yrpexAeH ut o6pazo"i^* <uexlynap omrrfi f o cyAapcteeHHrtft eKolo ruqe c ruil

irti""wf "". 
a. n cu*upo"u EelopyccKoro rocyAapcrBeHHoro yHl4Bepcl4rera'

4ortop Qla3llKo-MareNaarra'recKl{x 
HayK' upoQeccop'

PEKOMEHAOBAHA K YTBEPXIEHI'I]O :

*;o*"fi 
' 
o6rqeft ,r MeAr4rrr4Hcrofi Qrasnru yr{pe)KAeHnt

<<Mex4yrrapo4usrfifocyAapcrnerrurrfi3KoIofI4I{ecrufil{HcTl4TyT
Cu"upouur^ FenopyccKoro rocyAapcrBeHHoro yHl4Bepcnrera

Nn-4-or 4 /r 2019);

o6pa:oaaltNr

r4M. A. A
(npororco,r

<<MeN4ynaPoAHblI4

oBa) EeloPYccKoroHaylno-rueroAl4qecKllM coBeroM ytlpexAeHut o6pasonaHur

rocyAapcrnennufi oKoJlorllqecrufi uncrllTyr iy' A' D,' CaxpS,
>. 1U

IfocyAapcTBeHHbllt sKuJrur 'Yl.avvr\nr 
3 or {

rocyAapcrBeHuoro yHrBepcrrera (nporoKoJl Ns-.- 201e)



j

TIOfl CHI,ITE JTbHA.fl 3ATII4C KA

B [poqecce [perroAaBalprs. TeoperrarrecKofi Suiuxra seo6xoAzrr,ro

cocpeAoroquTb BHr{MaHr{e cryAeHToB Ha nau6onee o6ulnx rroH{Tlrrx, Rpr4Hrlurrax

H 3aKoHax Suszru Lr HafrLrrb cryAeHToB rrpr{MeH{Tb 9Tr{ [plrurlunbr u 3aKoHbr

Anfl auurvsa KoHKperHbIX Su:uvecxux npoqecaoB u ssreHufr. tr4s,roxesne

AIiICqUIIILIHbI AOJIXGO COIpOBOXIaTbCTT COAepXaTeJrbHbrMH rlin:lnueCxH'vu

nppIMepaMLI, rotcHrlorqlrMr4 o6utereoperrzqecKr.re noroxenLrq. Cl ueo6xo,trir.roii

uolsotoft u no4po6Hocrbro cneAyer r,r3Jrararb Borrpocbr, cBq3aHrrbre c -r'cM u L1:w1

I{HrIMLI AorlyuleHvrflMvt u oIpaHI4rreHIl.rIMI4 B TeopI4LI, c rrocraHoexoi 3aiJaLtv u

Qn:uuecrofi r{HTepnperaquefi pe3ynbraroB, c BbrrcHeHr4eM o6,racrn

rIpI{MeHI4MOCTrr pa3paOOTaHHbIX MeTOAOB kr C BO3MOXHbrMr4 OOQOrlIeHUeMvl

reopulr. Kypc reoperlrr{ecrcofi Susuxu AonxeH r,rrparb peruarcqyp ponb B

3aBeplueHlll4 {opvrnpoBalr4fl, ueJrocrHbrx npeAcraBleHufi o conperrneuHofi

Snsuvecxofi rapruHe Mupa.

Pas.qen <<SrerrpoAuHaMuKa) Kypca reoperurrecrofi @nszrcu 6a:npyercr Ha

p€BAeJIax <<Mexanura>>, <<SreKTpriqecrBo H MarHerr{3M>) Kypca o6rqefi $uzuxu u
BKrloqaer reMbr <CueqnarbHu reopur orHoclrreJrbHocrr{) (CTO), <Teopna
gneKTpoMarHLITHoro rroJrr B BaKyyMe>>, <<SrexrpoMarHr4THbre BoJrHbr B Bar(yyMe h

B BelqecrBe)). B uepnofi kr3 Hr4x r43Jrararorcfl ocHoBbr CTO v npnBo/rhlcr
pellflTnBkrcrcKat SopvrynrapoBKa ocHoBHbrx ypaeneHrafr MexauHKh, []o Br()]roii

TeMe ocHoBHoe BHI4MaHI4e yAeJIteTCfl TeOpVtVl 3IeKTpOMaIHH1'l'r()r'O f r().'lr rl

BaKyyMe, rIpI4BoAI{Tcs qerbrpexMepHar SopruyrapoBKa ypanuennr.r MarcBcirra

Paccrr,rarpr{Baerc{ TarcKe reopus crarlr4oHapHbrx a cso6oAHrrx norefr, TeopHt

Lr3JrfreHlrtr gneKTpoMarHrarHhrx BoJrH. B rperbeM rroApa3AeJre H3Jrararorcfl

B O rrp o c br 3 Jr e KTp o Ar4HaMLrKvr c rr Jr o ruH brx cp e A.

PasAer <<SnerrpoAr.rHaMr4Ka> Heo6xoALrM AJr.[ locJreAy]ouero r43yqeHr4-f,

TaKLrx Ar,rcllllrrnuH, KaK <<KsaHToBas Qusurca>, <<[o:uuerpru)), <3aqura or
I4OHI{3I4pyrOUIefO V3nrreHr{ fl>> Vr T . A.

Llzyueuue u ycBoeHLIe ALIcq[rrJrLTHbr rrpeArroJraraer BJraAeHr4e cneAyroul]rMrl

K OJvrn em eHqutJt4u : 6rrrr cuoco6nrrM ucnoJrb3oBaTb c[equanLT 3lrpoBaHHbre 3H aHr4 q

p€BAenoB Teoperuqecrofi Qu:nru Anf, perxeHrar npoSeccraoHaJrbHbrx 3a.[aq.

B p*ynrrare ycBo eHvr .qrrcrlr4rrnuHbr cryAeHT Aon x e H

3HAmb:

- IOruIqeCKyrO CTpyKTypy Ar,l0qn[JrlrHbr, cBr3b MexAy ee TeMaMH;

- ocHoBHbIe MaTeMaTI4qecKI4e MeTOAbr, npr4MeHfleML,re npH paccMo|pfllrltl

TeM, BorrpocoB AanHofi Ar4cllr4rrnr4Hbr ;

- ocHoBHbre rroHflTnt H TepMHHbr, r4crroJrb3yeMbre B paccMarpnaaevoil

AHCrIr4nJrr4He;

- ocHoBHbIe noJroxelJ?rfl, TeM AI{cIInlJrI4Hbr;
yMemh:

- pelrarb craHAaprHbre 3aAaqu peJr.rrrr4Br.rcrcrofr KHHeMaTHKU u g.LTHaMHKH;

- rlpl4MeHsrb npeo6pasoBaHla.rl Jlopenqa AJrf, aHarrr43a vr perxeHr4q 3aAar{

p e rrflTr4Bucrcro ft Teop Hr4 ;
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- I4CnOnb3OBaTb 3aKOHbI COXpaHeHkIfl rIpI peIUeHLII4 3a.qatl peJLflTI{BI4cTcKofi

Mexarrr4Kl{; : ,

- pellarb ypaBHeHrnl Marcnen rra Arrfl pa3nuqHblk .Iacturrx clyrraeB.

silademb:

MaTeMaTIAqeCKI.rM arrnapaToM cIrellr4€InbHofi Teopr{I4 oTHOCLITeJIbHOCTI4;

ocHoBaMrI npeAcraBJleHllt o crpyKrype MarepHI4;

- $ynlarvreHTaJrbHblMla npI4HrIr4rraMH peJltrl4Bucrcxofr 3nel(Tpo/tt4HaMHKH.

flporparraMa Kypca paccqllraHa Ha 20A 'r, ayAnropHblx qacoB - I 10" v3

Koropbrx JreKquoHHirx - 60 uo [paKrurIecKHX sawsruir - 50 '{.
@oprraa [oJr]rtleHgt Bblclxero o6pasoeaHufl - AHeBHas.

@opir,ra rarorosofi arrecrallurl - gK3aMeH e V ceMecrpe.
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COAEPXAHIIE YqEFHO| O MA'TEPI4ATA

1. Cueqna.nbHafl Teopuq orHocr{TeJr bHocrrr

SrcnepunaeHT€rJrbHbre ocHoBbr CTO. Ilocrynarlr
flpeo6pa:oBaHI,It Jlopeuqa. OcnoBHbre r(r4HeMarr4qecKr4e

3frHurreilHa.

cJIeACTB14t

upeo6pa:onanufi Jlopenqa: OTHOCIdTEJIbHOCTb oAHOBpeMeHHOCTLT,

oTHOCI{TeJrbHOCTb rrpOMeX{yTKOB BpeMeHr4 kI rrpOCTpaHCTBeHHbrX A[Id.H,

per.sruBllcrcxIEfi 3aKoH cJroxeHlrr cKopo crefi u yc xop enuirt.

9dmtpexMepHar $opuynnpoBKa npeo6pasonasufi Jlopeuqa. I4Hrepnan

MexAy co6urusiun, ero uHBapr{aHTHocrb, xracczQraKauus r{HTepB€uron. 4-vrepHoe

rrpocrpaHcrBo MuHrconcKoro. Co6crneHHoe BpeMx. r{etrpexMepHbre cK€rrrflpbr,

BeKTopbI, TeH3opbr. 9erupexMepHbre cKopocrb v ycKopeHr4e. BrreoA

peJIf,TI{BHcrcKoro 3aKoHa cJroxeHr4r cKopocrefi ug $opr'ryn npeo6pa:oeauus 4-

MepHoH cKopocTr4.

Mareuau4rrecKag QopuyrHpoBKa I-lpHHUHna O'rI'lOCHl'C,lbllOCIl.l

pensTr4Br.rcTcKrz-raHBaplraHTHar Qopvra 3anuchr Sa:uuecrcux 3aKoiloB.

PersrrasucrcKlr-LrHBapLraHTHoe o6o6rqeHr4e 3aKoHoB Hnrorosa. tlerupexnrepur,r fi

HMlynbc. Macca qacrr{rlbr KaK pen.rrrr,rBr4crcKr,r it uyyapuanr. Cara MunxoscKoro.

3aroH npeo6pasoBaHr4f, cr4Jr. Per.f,rusucrcKa.fl 3Heprrr.rr 14 penrrr4Br4crcxufi 3-

rraepHrrfi LrMrryJrbc, cBr3b Me)KAy HLrMLr. KnHeruqecKar gHeprlrr 14 3Heprr4r rroKot
qacrurlbr. fpanuqu rpuMeHlrMocrr{ MexaHlrKrr HrroroHa. llpocrefiuze 3a1aqv

p enflTuBvrcrc rofi ALr HaMu KLr q acrLr rI.

Macca cucreMbr qacrurl. 3aroHu coxpaHeHur oHeprlrkr u r4Muynbca B

peaKrlurx pacnapla u pacce.rrHrr.rr qacrurl. 3neprua r,4epHofi peaKrlrlla. llopor
sHAOTepMLrqeCKOLr rAepHorr peaKrlrrr4.

2. Teopna 3JreKTpoMarHr{THoro rtoJrfl B Bar(yyMe

Heroroprte MareMarr4qecKr,re coorHo[reHur reopuH noJrr. I Ipc,,tvrc r

Kraccuqecrofi gJreKTpoAuHaMuKla. Ee uecro cpeAr4 ApyrHX Sn:Hveu<sv :go1l;ur.

SlerrponaafHrdrHoe B3ar{MoAeficrsue. Srexrpu.recxufi 3apflA vr ero cnoficrsa.

flnornocrb 3aps.g:a, [JrorHocrb roKa. 3axoH coxpaHeHnfl 3apfl.[a B HHTerpaJIssoH r.r

auQQepenquamnofi Sopvrax. 3rexrpovrarHr4THoe rIoJIe. flpHuqHn

cyneprro3ur\vu. Ypaeueuu.s MaxcseirJra Ans gJreKTpoMarHlarHoro rIoJIt B BaKyyMe

B LlHrerp€ulrsoft ra auS Q epeHIILIanbHo ft S opN,rax.

florenqzarrr sJreKTpoMarHlrrHoro noJrs B BaKyyMe. Kanra6ponoqHas

LrHBapLraHTHocrb. Ypaenenux Arrfl cKar.f,pHoro v BeKTopHoro noreHrlr.ranoB.

Vcroeue Jlopeuqa.
rlerrrpexvrepnufi ToK 14 qerbrpexMepnrrft rroreHul,Izul. 9errrpexMepHarl

Qopnra 3artvcv 3aKoHa coxpaHeHvrs 3apflra, ycJroBlrr Ilopeuua v ypaBter:",rit ;ts
rroreHrluanoB. 3aroHrr

3JreKTpOMafHrrTHOfO rroJrr.

npeo6pa:oBaHr,rr AnA noreHllua,roB 'I-ctt

3axourr npeo6pa:oBaHHt )xeKlpt'rtrt-cK()r()

MarHlrrHoro rtolefi. 9eurpexMepHar $oprtay.nr,rpoBKa ypaeHeHrar,i Marcilc-r.rir

I4ynapuaHrbr oneKTpoMarHlrrHoro rroJr.r. 3$$exr [onnepa. @yHrcur.rr IIarpaHNa

ttl11

tl

AJIfl. qacTvrllbr B 3JreKTpoMafHrrTHoM rroJre.
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3aron coxpaHeHlr.rr gHeprr4ra B cr4creMe qacrl4ubl-noJle. flloruocrb sHeprHt4

LT nJIOTHOCTb IIOTOKa 3HepII4I4 3JIeKTpOMa|HI,ITHO|O nO,'Is B BaKy)',Me. 
-l-COpCrtlt

llofinrIaHfa - Yrrroea. 3axon coxpaHeHl4.l I4Mnynbca B cticreMe qac'ruLlbt-l1o-.1c.

I4rranynrc SneKTpoMarHurHoro noJlt.

3nerrpocrarlrrrecKrre ypaBHeHtrfl, Marcserla. 3axon Kynoua. I-lor:euunal

cr{creMbr 3ap.f,AoB ua 6olrur4x paccrof,Hutx. .flnuonrntrfi u KBaApyno,'tlHltli

MoMeHTbr clrcreMbr 3aprAoB. 3Heprux SneKTpocrarur{ecKoro rlont. Co6crneHHafl

gHepru.f, r4 3Heprrrr B3auMoAeficrsus 3aprAoB. 3Heprux cLIcreMbI 3aptAoB Bo

BHEIIIHEM TTOJIC.

MarsurocrarllqecKne ypaBHeHllt Marcneruta. 3aroH Euo Canapa

Jlanlaca. BerropHrrft noreuqual clrcreMbr roKoB Ha 6olrurux paccrotHntx.

Kos $SuqLIeHrbI B3aIdMo- LI caMonHAyKIII4I{.

3. S.rrercrpoMarHl{THble BoJrHbI B BaKyyMe I'l BerllecrBe

Cso6o.{uoe gJreKTpoMarHHTHoe rroJre B BaKyyMe. BoluoBbte ypaBHeHHtl AJlt

gleKTplrqecKoro v MarHHTHoro nolefi B Bar(yyMe. fllocrcr.re v4 c$cpn'tccriic
gJIeKTpoMafHHTHbIe BoJIHII u ux cnoficTBa. f]locxue MoHoxpoMa'rHt{cclK}Ic ll().llll,l

3auasArtealolrlue noreHIIIl€uIbI. florenrllaalrt Jlueuapa [:]r.rxep ta.

,{uuoluroe r{3JryqeHrre. I4slyueuue roqerrHoro :,apfl,Aa rIpI4 ero ycKopeHHoM

ABLrXeHLrlr B BaKyyMe.

Mzrpouorx E u B. Vcpe4uenue 3apsAoB vr roKoB. Ceo6olnue v

cBr3aHHbre 3ap-rrAbr. llonrpu3oBaHHocrb u ee cB{3b co cpeguefi rlJlorHocrbro

cBf,3anHbrx 3aprAos. Toru [poBoA]rMocrr4, rlon{pl43a\rtvr 14 HaMarHI4rIeHHocrI4.

Cucreua ypaBHeHr4ft Marcnenna An.rr sneKTpoMarHurHoro rIoJI.[ B BeulecrBe.

flor.f, D n H. MarepualbHble ypaBHeHI4t. fpaHzuHble ycnoBllf,.

florenqzaJrbr rrepeMeHHoro rroJrr B o.uHopoAuofi cpeAe. Vpanueuufl xlrfl

rroreHrlr4uuron. f p aHurIHbIe ycno B?I{ Ant noreHull€Ln oB.

lllocr<ue 3neKTpoMarHr4THbre BoJrHbr B oAHopoAHbIX AI43neI(TpHKax H xx

ocHoBHbIe cnoficrea. OrpaNeHlae v npenoMneHne 3,'teKTpoMarHHTt'lblx lto.illl llA

fpaHnrle AI{giIeKTpI4KoB. 
(Doprvrylrt @peHenr. 3lercrpovat'Ht4T'H bte B().,lll sl t.t

npOBoArIIIefi cpe4e. KounnercHaf AH3JleKrpHq ecKat il po H H UaeM oc'l- l'.
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YTIEEHO.MET OAIIIIE CKAfl KAPTA
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4

6
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KorutornuYrt

Ne1

Krr I r(rNfill\ \r

N9I

I

'l

I

I

t.2 flocrylatu CTO. flpeo6pasoBarr4s J IopeHIIa' (JoHolrubrv

cireAcrBlrt [peo6pa3o Ba]Fi]/Iir Jlopeuua : orHocLITeJIbHOCTb

oAHOBpeMeHHOCTII, orHocIiITeJIbHOCTb IIpOMexyrKoB

BpeMeHI'I I4 npocTpaHCTBeHHbIX AJII4H

P;srI{BI{cicKLE 3aKoH cJloxeHnt ct<opocreil u

ycropenufi. garblpexMepHa:I 
-- Qoptrly'rupoera

ttp.o-6pu.orlauuir Jlopeuua' I'lurepnal MexAy

co6brr[flMu, ero I4HBapI4aHTHocrb' KnaccIl'bl{Ka\us' 4-

'yr666-oilAo 4-rransne rrnocrnaHcrno MurrxoBcKoro

1.3

Pe[srus[crcKI'I-I{HBap}IaHTHoe o6o6ueuue 3aKoHoB

Huotona. rlerlrpexuepublft IlMrrynbc' Macca qacrlaubl

rr? r:spAl1r,rArn Cula MuHKogcroro

2 4

Ko,l,roxeni'N{

],{b I1.4

PVJ

2 2

KollornuYtr.l
I{b 1

1.5 3arog flpeo6pa3oBantrs, oI{JI' I paHI'IIIrI rlprlMeHutlruurn

MexaHr,I; Huatonu. Pelstunucrcrufi 3-rvrepnnfi

r.rMrIyJIBC Lr persrl'IB[CTCKaJI 3Hepil'Is' csssr Mex'4y

rrr^r' r{rrrerwqecrcat{ 3Henrllt lI gHgprlls floKot

4 z
KonrpolsHar
pa6ora

Kort.rtt.lxBu r vt

Nrl

1.6 PersrI,IB[crcKaJI .q]IHaMI{Ka. llpocreuruue 3a4auvr

D er-srlrBl,Icrcro fi AI{IraM

t.7 Macca cllcreMbl rIacrLIII. 3axount coxpaHeHlifl 3HeprI4I4 H

r.IMrIyJIbca B peaKUI{gX paclaAa u paceeflHl4s rtacTl{u'

Sueprux saepnoft peaKrIlIH' Ilopor 3HAorepMl'I'lecKoil

flIepHofi peaKIIU}I

2 2

2
,-ra 

^ ^*..a ^ rarrnnMq r.Irrf Trf OrO ff OJI g B B aKYYMe
MUlltr JdrvNr Pvrr'

Snerrporrlarru{ruo;;;;;oAAcrBl4e' 3lerrpuuec rufi

3aprlA I,I ero cBoficrBa. lluornocrr 3apflEa' nJlorHocrb

ToKa. 3axon coxpaHeHrrfi 3aptAa B I4HTerpaJIbHofi vt

4u$$epenllaJlbuofi (poprtax. 3nerrpotrlarHllTHoe [oJIe'

2 2

2,1

pflnqrur vJ LLvy

2 22.2 Vpanuenur Mar<cnenna AJIx SJIgKTpoMarHlITHoro IroJltI l'

6 6 vr 
^ 
n'a o nurh rhenerrrrvra,nr'gofi I,I flIrrefpaJlrnofi tf opruax

2

KollornuYv
Ne22.3 florenquanu gJIeKTpoMarHI'ITHoro rIoJIs B BaKyyMs'

Karz6pono'rrrax I4HBapI{arITHocrb' Ypanueuur Anfl

cKaJUIpHoro v BeKTopHofo IIoreHIrI'IarIoB' Ycrosne

Jlopenqa

2

2
2.4 TOK Vl qeTblpexMepHbll{ flol'eHuHa-rr



r{erupexuepHarr Sopua sarrvcv. 3aKoHa coxpaHeHufl

sap .Aa, ycnoBr{r Jlopeuqa yr ypanneuufi rnrfl
loreHrllrarroB. 3axonrr npeo6paroBaHvrs ilils
TIOTEHIII{AIIOB

2.5 Teusop girerTpoMarnurHofo rroJrr. 3axonrr
npeo6pa:o Bauvrfl. o[eKTpuqecKoro r4 Marnr4Tnoro uoleft

2 2

2.6 t{errrpexuepnal 
$opuyJrr,rpoBKa ypanuenufi Marcnenla 4 z

2.7 Vlr^napuaur:.;t gJrerTpoMaruprruofo rroJrs. Oynxquq
JlarpauNa Arr qacruubr B gJreKTpoMarHraTHoM rrore

2 2

2.8 3aron'coxpaHeHl4g gHeprl{pl B cl,{creMe r{acrr4rrbr-rroJre.

llnorsocm gHepnru, rrJrorHocrb rroroKa 3HeprHH
gneKTpoMafHr,rruofo rroJrfl B BaKyyMe. Bexrop
Iloftnruura - Vrvrona

2 )

i

!

i

2.9 3arou coxpaHeur{s HM[ynbca B cr,rcreMe rracrr4rlbr-noJre.

Irlunymc 3neKTpoMarHr,rrHofo tront
2 2 I

2.10 3lerrpocrarlrqecKr.re ypaBHeHHfl Marceerra. 3axos
Kynona. flpraHqun cyreprro3r,rqr{r4

2 2

2.r1 llorenqnzur crrcreMbr 3aprAoB na 6onrurux paccroflHr{flx.

,{unolsurrfi u KBar{pylonrnrrft MoMeHTbr cr,rcreMbr

3apfAoB

2 2

Korroxnuyu
Ns2

2.r2 3ueprur gneKTpocrarr.rrrecKoro rtorrs. Co6creeuHa"s
gHeprfir r4 gHepfur nsaranro4eftcrBvrx. 3aprAoB. 3ueprux
cucTeMbr 3apgAoB Bo BHeIITHeM IOJIe

2 2

3 S.nercrpotrarur{THble BoJrHbI B BaK}ryMe rr BeIIIecrBe
3.1 Cno6o4noe 3neKTpoMarHrrrHoe rroJre. Bo:rHosrre

ypaBHeHras AJrr gneKTpr{qecKoro rd MarHr4rHoro no.;reil e
BaKyyMe. ll.nocxue n c$epuvecKr4e 3JreKTpoMafHr,{THbre

BoJrHbr vr vrx cnoficrsa. flnocrue MoHoxpoMarr4r{ecKr{e

BOJIHbI

2 2

3.2 3anar4rrnaroruue noreHrlr,rtrnbr. florenquzuru Jlueuapa-

Bnxepra. flrEnolruoe [3ryqeHra e. I4slyuenrre rorreqHo ro
3Aps.AA [pr{ ero ycKopeHHoM ABlrxeHrrr,r B BaKyyMe

4 2

I

I

I

aa
J.J Mnrponolr E u B. Ycpe4neuue 3aprAoB vt roKoB.

Cno6o4nrre lr cBr3aHubre 3apsArr. Ilolxpu3oBaHHocrb r,r

ee cBr3b co cpeAHefi unornocrbro cBr3aHHbx 3aprAoB.

Toru nponoAr4Mo crLI, floJltplr3arlur.I H HaMarHI,IqeHHo crld

2 2

Korroxnnynr

Ns3

3.4 Cucreua ypanneuuft Marceerra Ails
gJreKTpoMarHrdrHoro [oJrr B BerrlecrBe. Ilonq D n H.
Marepvalrnrre ypaBHeHrrr. fpauuuuue ycnoBr.rs.

floreuqna;lbr rrepeMeHHofo rroJrr B oAHopoAuofi cpeae.

Ypannenur Ans fioreHrlr{aroB. fpauuuurre ycnoBar Anfl

IIOTEHUI4AJIOB

4

3.5 fhocrue gJreKTpoMafur.rrHbre BoJrHbr B oAHopoAHbrx

Ar,rsJreKTplrKix u ux ocHoBHrre cnoficrna. OrpaNeHr4e ll
lpeiroMneHr4e sJreKTpoMafHr,rTHbrx BoJrH Ha fpaHurle

Ar4gneKTpr{ron. Oopuynu Openelr. 3lerrpoMarHr4THbre
BoJrHbr B npono4rqeft cpeAe. Kounlercuas
Ar,rgJreKTplrqecKuts [poHr{IlaeMocTb

2 2

3.6 Konrponssaxpa6ota 2

BCETO 60 50
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I{HOOPMATIUOHHO-ME TOAnqE CKAq qAC Tr,

I{nHoeaurroHHble rloAxoAbr u MeroAbr B lrpeflo AaBaHuH yue6rrnii

ArrcqItIIJIr{Hbl

llpn opraH vlaarluvr o6pa:onareJrbHoro rrpoqecca Hcnonb3yercr Merol yv e6 Ho il

Avrcr<ycckrkr, roroprrfi [peAnoJlaraer f{acrr4e cTyAeHToB B rleneHarrpaBJreHHoM

o6uene MHeHI{xMV,LrAeflvtHAJIt npeAbrBJreHr.ur u/ulu corJracoBaHurr cyqecrByloulr4x
noruqvlfi rro orpeAeJleHHofi npo6reue. tr4cnonmoBaHr4e MeroAa o6ecne.rusaer
notBJIeHI{e HoBoro ypoBrur rroHr4MaHr4fl usyraeuofi TeMbr, [plrMeHeHrle sHauuir
(reopufi, KoHrIe[IIHfi) npu peIIreHIiI{ rpo6reu, onpeAeJreHrle cloco6os ax perueHurr.

l{rrr oprauLrcarJprv caMocrosrensnofi pa6orrr cryAeHToB rro Kypcy neo6xorlrrnro
pIcIIOJIb3OBaTb coBpeMeHHbIe TeXHOJIOTLIU: pa3MeCTI4Tb B ceTeBOM Ao0qme KOMIIJIeKC

yre6urx u yre6no-Mero.qlrtlecKltx Marepaanoe (nporpaMMa, MeroAprLrecKue yr(a3alus
npaKTruecKLIM 3AH'ITI4'IM, clIplcoK peKoMeHAyeMor4 i]H'fepaTvp[,r tl

unQopvraql{oHHbrx pecypcoB,3a4arrar B TecroBoil Sopne rJrq caNroKornpoirrt u -.tp. )

lIpH srorra He craBlaTcq Ilenb oxBarl4Tb Bce cropoHbr [peAMera r.{rl.r 3AMun-{T'r,

Apyrue Sopvrrr pa6orrr. llo46op sapLaHuir. .4JUr c€MocrorreJrbHofi pa6oru HanpaBn e r-t

Ha QopuHpoBalvre 6asosrx npeAMerHbx rounereuuufi
TeOpeTI4lIeCKI/tX 3HaHLILI B KOHKpOTHbIX CI4TyaqkIflX, a TarcKe Ha

Ir caMocTo.flTeJrbHocTlr cTyAeHToB.

Ka.recrno caMocrotremuofi pa6orrr cryAeHToB rlenecoo6pa3Ho npoBeprrb B

xoAe reKyrrlero rlpoMe)IcytoqHoro r4 uroroBoro KoHTponx n SopMe ycrnoro olpoca,
KoJrJIoKBLryMoB, KoHTpoJIbHbrx pa6or Iro TeMzIM Lr pa3AenurM Atrcqn[rrr4ulr (uo4ynavr).

C qenrro AI4arHocrLIKrI 3HaHufi, yueuufi, u HaBbrKoB cryAeHTon uo 4auuofi
Ar4CrIUIInUHe peKOMeHAyeTCf, r4CrrOJrb3OBaTb :

1) r<onrpoJrbHbre pa6oru;
2) cawocrof,reJrbHrre pa6omr;

3) recrrr;
4) rolnoKBr4yMbr no npofi4eHHoMy reoperur{ecr(oMy MarepkaJry;

5) ycrnufi onpoc B xoAe [paKrurrecKr4x zaurrruir;
6) uponepKy KoHcneKroB lerqnft cryAeHroB.

rryTeM npnMeHeiint

p€l3Bl4Tlre aKTr{BH OCTr4
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