
 



1. IIETI,I O CB OEHI,I fl AVlCIIUilrr4HbI
I-{erxnr u o cB o eH I{ s, rvcwrlr JIH HbI @ HgI,IKa -f, Brs}orcq :

- noJryrreHue cryAeHTaMrr SyH4aueHTzlJIbHoro o6pasonalg^prfl., cnoco6crByroqero

Aa-,'rsueft ureMy pa3Bvrrr4ro JII4qHo crt{.

- SopunpoBaHr4e HayqHoro Mr{poBo33peHu-fl r4 coBpeMeHHoro Sn:uuecKoro MbI[uIeHI4q.

H3yqeHHe ocHoBHbrx Su:uuecrux ssreHuir 14 ugefr; oBJIaAeHI{e Syu4atreHTuLIIbHbIMI{

iloHqrr4qMu, rrpHHrIHrraMH, 3aKoHaMkr kr reopl,If,Mll coBpenteusoft $u:rlru, a raKxe MeroAaMH

SusrauecKoro HccJreAoBaHr4s,, rrro rro3BorruT opl,IeHTupoBarbcs B rloroKe uayuHofi vr

rexHr4qe cr<o fi uu S oplr ar\Hpr.

OcHoenue 3ailaqv Kypca Qnsraru:
1 . Vlzyueuue ocHoBHbrx Su:uuecKHX sBJr esuit u utrefi; oBnaAeHHe $yH4aueHraJIbHbIMrr

noH.[TH.aMH, rrpuHrlr4naMr4, 3aKoHaMLr vr reopl{tMu coBpetresuofi $H:uxrl, a raK)Ke MeroAaMH

S z:uvecKoro plccnero BaHrrfl.

2. OopuHpoBaHHe HayqHoro Mr.rpoBo33peHkrflkr coBpeMeHHoro SH:uuecKoro MrIUUIeHI4I.

3. OeraIem{e rrpHeMaMH H MeroAaMr4 peureHr4q KorilcpenmD( 3alaq u3 pa3llnqlrbD( o6nacrefi

S u: uxH, rr oMoraroulux B AzlrrbHefr meu pe ur arb ilp aKTHtrecKIr e 3a!.arilr.

4. OgHaKoNaJreHHe c coBpeMeuuofi Hay.ruofi a[[aparypofi, nsrpa6orxa HaBbIKoB

rrpoBeAenut $uzr4r{ecKoro 3KcrreprrMeHTa H aBToMarr43prpoeaHHofi KoMrlbrorepuofi o6pa6orxu

pe3ynbTaToB u:tr,tepeHIafi .

5. @opunpoBaHrle yMeHr.rs BbrAeJrHTb KoHKperHoe SusuuecKoe coAep)KaHne B rIpLIKxaAHbrx

3a4aqax 6yayqefr cnelluaxbHocrll.

2. MECTO AHCIIVTIIJLHbI B CTPI/KTI/PE OfIOfI BO
@ugzxa orHocr4Tc.s K 6agoeofi qacrr4 rrporpaMusr 6axalaBpvara. Kypc SIE:Iarcu sBrfl.ercfl,

IIacTbIo IIoAfoToBKH cI]CqLIiLTT4CTA fIO HAIIPABNCHI.IIO <KOUCTPYKTOPCKO-TEXHOJIO|I,IqECKOE

o6ecneqeHl4e MaIUuHocrpoHTeJIbHbIX [poI43BoAcrB>> B By3e. 3ro cB.s3aHo c reM, r{ro

cnerlHaJrr{cT AoJr)r{eH, npr4MeHqq 3aKoHbI IIpupoAbI Ha [paKTI'IKe, yMeTb HCIIOJIb3OBaTb,

o6o6rqarb ra aHaJrpr3vrpoBarb uu$opnraquro, craBI{Tb IIexH rr HaxoAI4Tb ilyrtr krx Aocruxeluvrfl, B

ycldnuax SopurapoBaHr4q u pa3lkruar HHSopMauHoHHoro o6rqecre a. ltn ororo Heo6xoAHMo

BnaAerb xynrrypofi MbrrrrJreHr.rq, cnoco6Hocrbro K o6o6qeuuro, aHanv3y, BocilpLrflTkrro

uusopvr ar\krr4, rrocraHoBKe rleJrr.r Lr nsr6opy uyrefi ee AocrLIXeHr4fl. IzlsyueHHe Arrcuurrxl{Hbl

rfusuxa rro3BoJrlrr o3HaKoMurbcs c coBpeMeHuofi Hayuuofi aililaparypofi, nslpa6orarb HaBbIKIt

npoBeAeuux Suzur{ecKoro 3KcrrepHMeHTa rr aBToMarI{3LIpoeaHHofi KoMllbrorepHofr o6pa6orxH

pe3yxbraroB n:vepeuufi .

Ats ycnerxHoro ocBoeHr4r Kypca o6ruefr $usuxH seo6xoAl{Mbl, B nepByro oqepeAb , vaauvrfl

H yMeHH fl vrx ilpr4MeHqrb rro AHcur4nJrHHaM: MareMarLrKa, uH$opnraruKa. Tpe6onaHu-fl K ypoBHro

noAfoToBKH Anfl OCBOeHT{g Ar4CrIHnnZHbr: BraAeHlIe 3HA}jIJ.flMVI, yMeHHSMII kr HaBbIKaMI4 B

o6lacrH Kypca $ra:uru cpe4Hefi rrrKorrbr, Kypca MareMarLIKIr (au$SepeHuuanbHoe pr

I4HTefpa,'rbHoe I4cqucreHr4fl, BeKTopHa.[ a-,Tre6pa, BeKTopnsrfi aHa,'ru:).

3. K O MrIE TEHTIVLVL O EyqArO Iq Ef O Cq, (D O P MUPI/EMbIE B
PE3I/Ib TATE O CB O EIJVIfl AHCrIVrfrJ.HbI.

llocreAoBareJrbHoe r43yqeHHe $r.r:raxra ntrpa6arblBaer cnequSuqecrufi MeroA

MbrrrrJreHut, $uzHr{ecKyro r4HTyr4tp4ro, Koropble oKa3blBatorc-s BecbMa nJIoAorBopHbIMH }r B

Apyrr4x HayKax. Cnequarrrcrbr, noryr{HBITIHe IxupoKoe Qra:raxo-MareMarl4r{ecKoe

o6pa:onaHlre, Moryr caMocro.flTeJrbHo ocBaI{Barb HoBbIe rexHHqecKI4e HanpaBrIeHkrs,,



ycnerxHo pa6orarb B Hr4x, JrerKo rrepexoAr4Tb or perueHr4.fl oAHI4x 3aAaq K pelxeHuro Apyrlrx,

ucKarb HecraHAaprHbre H HeTpaArIIltIoHHbIe rlyru, r{To oco6euuo BaxHo Anfl

npoSeccuoualruofi rr,ro6zlsHocrrd crrerluan14croB B ycnoBuqx ycKopeHHoro pasBkrrvrfl

TexHr4KH, KorAa aMoprr43 a\r4fl, AocrH)K esufr KoHKperHbIX y3KocileIII4aiIbHbIX zuauuit

npoucxoAur r{pessrrqafiuo 6rrcrpo.
BaxHaq rleJrb Bbrcrrrero o6pasoBaHl4.f, - noryqurb HayqHoe npeAcraBxeHl4e o [pupoAe

14 MeroAax ee rro3HaHrr s. QuznKa KaK BeAyrqa.rr HayKa o rrpl4poAe Hrpaer rJraBHyro poJlb B

AocrIr)K eHur4 erofr uexl4.

llo cBoeMy coAep)KaHuro 14 HayrrHbrM MeroAaM uccJleAoBaHvrs. $usuxa qBrserc.fl

Mofyr{r4M cpeAcrBoM o6pasonareJrbHofo vr BocrlurareJlbHof o eosAefrcrBr4fl., noMora.fl

pa3Brrrr4ro yMcrBeHHbrx cnoco6soctefi, QopnlrapoBaHl4ro HayqHoro MI{poBo33peHHq,

BocrrrrraHr4ro BoJrr{ u xapaKTepa [pI4 AocrI4)KeHH]I rlocraereHHofr uexn.

B pesynbrare ocBoeHlrr Su:r.rr<n o6yuaroulufrcs AorIXeH AeMoHcrpl4poBarb cJleAyroilIl4e

pe3ynbraru o6pa3oBaHl4fl :

1) 3Harn:

$yu4aveHTaJrbHbre QusHuecrcue iloHqruq, 3aKoHbI, 14 TeopI4I4 Kraccl4rlecxofr v

coBpeMeuHofi SnsuxrE; rrr4creHHbre nopflAKr{ BeJII4TII{H, xapaKTepHble I.nfl pa3r[r{Hblx

pa3Aenon Susurcu;
ocHoBHbre 3aKoHbr vt npuHUr4rrbl, KoropblM noArII4H flercfl. noBeAeHLIe paruoo6pa3Hblx

QrasuuecKl4x MoAelefi, a raKlr(e, BbrreKaroql4e r{3 3THX 3aKoHoB cJleAcrBvrfl, 14 Bo3MoxHocrb

r4x npHMeHeHI4fl Ha rIpaKTuKe;

Teoperr4rrecKue MeroAbr nocrpoeHr4q pelxeHl4t pa:uoo6pa3Hblx 3aAaq rro $u:IErce LI

MeToAbI I4 IIpI4HIIHIIbI IIocTaHoBKI4 3KcrIepHMeHToB n $usure;
ocHoBHbIe MeroAbI KoMnblorepHofr Qu:nr<u;
ocHoBHbIe [pHHuLII]bI cBs3I,I Qusur<u c ApyrI4MI4 HayKaMV;

r{ cropl4ro pa3Bvrrr4x $uzurcu;
BKnaA oreqecrBeHHbrx n sapy6exHblx yqeHbIX B pa3BHTue Susraxra.

2) Vnrerr:
rloH_f,Tb nocTaBreHHylo 3a\aqy; opr4eHTr{poBaTbc.fl B KIIaccI{r{ecKHX 14 coBpeMeHHbIX

rr o craH oBKax Syn4au eHTaJrbH brx H rrpl4 KxaAH bIX SH:Lrue cKpIX 3aAar{ax ;

npoBoAr4rr $usnqecxufr aHanu3 ilpaKTur{ecKI'IX 3ara'l^;

npuo6perarb HoBbre HayrrHbre H rrpaKTur{ecKl4e 3HaHI4 s,, otrr4pascb Ha MeroAbI QIa:urcz;

rrpoBoAtrrb 3KcrrepuMeHTbr 14 o6pa6orr<y AaHHIIX c HcrIoJIb3oBaHIreM coBpeMeHHbIX

uu$opvrarlr4oHHbrx 14 KoMrrblorepHbrx rexHoJroruit, Iexarb npaBLIJrbHbIe BbIBoAbI vr3

corrocraBJreHHs pe3yrlbTaroB TeopuH I4 3KC[epI4MeHTa;

rnrpoKo ucnoxb3oBarb HayqHylo, crpaBoqHylo JII'ITeparypy, I4HrepHer-unQopMalluro B

pa3rnrrHbrx BI4AaX Aefl TenbHocTH ;

ilpHMeHflTb HayKoeMKHe TexHoJroflrr.r 14 rraKeTbl npofpaMM AIIS pellleHl{t npI4KIIaAHbIX

3a1au s o6racru QrasuKvr rr B Apyrr.rx o6racrflx npoSeccraouaruHofi AeqrexbHocrl4.

3) Braaerb:
reoperl4qecKhMu MeroAaMH Kypca o6urefr Quslrxu;
MareMarr.rqecKHM annaparoM coorBercrByloull{M TeoperHqecKplM MeroAaM Kypca o6rUefi

$uaraxu;
MeroAaMkr aHaIlkr3a:a peIxeHI4r 3anau no Qu:raxe;



a[ilaparoM l{HTefpanbHofo I4cr{r4creHuq AJrfl perueH.krfl, pa3nuqHbrx 3aAarr, Bo3HHKarouIr4x

n rpu:raxe, TexHr4Ke, 3KoHoMrrKe;

MeroAaMI4 I{cIIoJIb3oBaHI,It KoMrrbrorepa, I4HTepHer-TexHotorvit ttpu peruentrkr 3aAar{ no
clr.rsnxe;

HaBbIKaMIa pa6orbl B coBpeMeHHofi $nsrE.recrcofi na6oparopvru, MeroAr4Kofi uocraHoBKr{ r4

IIpoBeAeHI4tI $usuuecKoro oKcrIepHMeHTa, HaBbrKaMrl rpauoruofi o6pa6orxu pe3ynbraroB

oilbrTa 14 coIIocTaBIreHr{fl, vrx c TeopeTr4qecKHMI4 AaHHbrMI4;

ItaBbIKaMI4 caMocrosremuofr pa6oru; HaBbrKaMr{ ocBoeHHfl 6olrruoro o6renra
uncpopnr arJLrv H pemeHuq croxHbrx H HecraHAaprHbrx 3aAar{.

1) 3Hars ocHoBHbIe floJrox{eHr4s.3aKoHbr 14 rroHqrwn Smzuxvt;
2) Yruerb rpeAcraBJlflrb aAeKBarHyro coBpeMeHHoMy ypoBHro suasufi HayqHylo Kaprr,rHy

Mr4pa (OIIK- 1);

3) BlaAerr cnoco6Hocrbro Bbr.sBx.rrb ecrecrBeHHoHayr{Hyro cyrrlHocrb npo6nev kr

npl4 B JI eK arb AIrfl. Irx petu euux $usr4 Ko-M areMarr4rre cxtrfr ailil apar (OK- 5 ) .

4. CTPI/KTyPA I{ COAEP}I{AHprE AUCUVrfrJrVrHbr (MOAy[fl)
O6ruaq rpyAoeMKocrb AI4oIIuTJII4HrI cocraBJr{er 5 saqerHbre eAr4Hr4rlbr (180 .racoe).
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Tenaaruqecrcufi rIJraH Al{cuu[JrIrH bI

I. MexaHIrKa
1. BeeneHue. flpe4uer $usurcra. MeroAsr SH:Hvecrcoro HccneAoBaHnfl oflbtr, rnnore3a,

3KcnepHMeHT, Teopnr. Baxcrefiruue 3Ta[br vcropvLt $r.rauxu. Po,rr SH:Hrcn B pa3Bvrrnt4 TexHHKH t4

BlvflHvre rexHHKH Ha pa3BHrne $usHrcu. Ponr Srzazrcu B craHoBIreHVV HH)KeHepa. Ceqsr SH:Hrcn c

ApyrHMH HayKaMH. Ycnexu coBpeMeHHofi Srl:zrcra.

2. KuuerlrarHra nocrynare:nnoro AgpINeuHq. KHHenaarHKa KaK pa3Aen MexaHHKH.

MexauHqecKoe ABH)r(eHHe KaK npocrefiruar Soplra ABn)KeHHq Marepun. MarepvarbHafl ToqKa (uacrrzqa).

Cncrenaa orcqera. I4uepuuanbHbre cucreMbr orcqera. Pa4Hyc-eeKTop. [IpuHqnn orHocuTenbHocrn

farureq. Tpaexropur. Pa4rryc KpHBH3Hbr rpaeKTopvrn. Iluuefiuas cKopocrb u ttuneirHoe ycKopeHHe.

TaureHuuzlltbHoe H HopMil,.rbHoe ycKopeHHg. Ceqgr Me)KAy ,ruuefiusrMH H yrnoBbrMH KHHeMaTHqecKHMH

BeJ.r Hrr HHau u. llocryrraren bHoe ABH)I(e H He rBepAof o rer a.

3. nr4Hanluxa nocrynaremuoro xeuxeHlas. luuavuKa KaK pa3Aen MexaHHKra. flepsurfi sarcoFl

Hlroroua H rtoH.qrue HHeprlnarrHofi cncreMbr orcqera. Bropofi 3aKoH Hlroroua H noHqrue cnJ]bt, Maccbl

H HMnynbca. YpanHeHHe ABH)KeHHr. TperHfi garcoFr Hsrorona H rrpeAenbr ero npHMeHHMocrH. Czcren,la

MarepnilrbHbrx roqeK. IleHrp HHepTIHH (qeHrp vacc). Teopeua o ABH)KeHHH ueHrpa HHeptIt4H.

4. BpaularersHoe AeHxeHrae rsepAoro rera. floHqrue a6corrorHoro rBepAoro rerra. Moveur
cnJrbr. MoveHr HMrrynbca. MoveHr HHepuhH. Teopeva lUrefinepa. YpanHeHHe MoMeHroB (cnr:s
MoMeHTa HMnynbca c MoMeHToM cu,'rsr). YpaeueHne BpaurarenbHoro ABDKeHHI rBepAoro reJla

orHocHTe,'IbHo Heno4nuxuofi ocH. KHHerH.recKafl 3HepfHq Bpaualouefocq rBepAoro rera.
fnpocrconu.recrcHfi :SQeru. Ceo6olHbre ocu.

6. 3arosrt coxpauegug. 3HaqeHne r.r 'coAep)KaHne 3aKoHoB coxpaHeHufl B MexaHHKe. 3ar<oH

coxpaHeHzq HMrrynbca. PearcrHeHoe ABH)r(eHHe. 3arcoH coxpaHeHur MoMeHTa HMnynbca. Pa6ora,

3HeprHr, MourHocrb. Cesss Me)KIy rroreHunzlnsHofi enepruefi v cu,rofi. floHqrHe cHJIoBoro [orq.
KoHcepearuBHbre u HeKoHcepBarnBHbre cHJrbr. 3arcon coxpaHeHHq 3HeprHH B MexaHHKe.

KoHcepe arvBHafl v g.krccvrrarvBHafl cucreMbl.

II . OcHoBbr MoJreKyrqpHofi Surnrcn H TepMoAITHaMHKIT

6. Morexy:r-gpHo-Itl,IHeruqecKa-fl reopu.fl LrAeanrHoro ra3a. OcHoBHbre iloJ'rolKeHH.q

MoneKynrpHo-KuHernqecrcofi Teopnn Beu1ecrBa. Mrzrcpo- vr MaKpococroflHnfl cHcreMbI.

Marcpocrco[HqecKue napaMerpbr. floHqrue HAezubHoro ra3a. Mo,rexyn.spHo-KuHerhqecKoe roJ]KoBaHlae

TeMrreparypbr. t{nclo creneHefi ceo6oArr MoneKynbr. BHyrpenHrq 3Heprnfl HAeulrbHoro ra3a. 3arcon

paBHopacnpeAeneHHq 3HeprHH rro creneHrM ceo6oAsr. Nannenve fa3a c rotrKu 3peHht MoneKyntpHo-

KnHeruqecrcofi Teopuh. Ocnosuoe ypaBHeHHe MoneKynqpHo KuHernqecrcofi Teoput4. VpanHeHue

cocrorHHfl v1eaJrbHoro rasa (ypaBHeHHe KranefipoHa - MeuAereeaa).

7. Peamuste ragrt. CHlrr Me)KMoJreKynqpHoro B3anMoAeficreuq B ra3ax. YpanHeHHe BaH-4ep-

Baalsca. I4:orepvsr peaxbHoro ra3a. Meracra6HrrHue cocro.qHhq. KpHrw vecKoe cocroflHHe.

BHyrpeHHrr 3HeprHr peulrrbHoro ra3a. 3$Sem [xoyn.r - TonacoHa. CNuxeHHe ra3oB H noJTyqeHne HH3KHX

reMneparyp.

8. 3rerr,reurrr Sugu.{ecKofi rflaneruxu. floH.srHe o $u:nuecrcofi KHHerHKe. HepaeuoBecHbre

cncreMbr. Bpelar penaKcaunH. flsreuus repeHoca. AnSSy3vs. Ko:SSHITHeHT anQQy:Hu.
TennonpoBorHocrs. Ko:QQHuHeHr rennoilpoBoAHocru. Bqsxocru (nHyrpeHHee rpeHLre). KoeQQHIrHeHr

Br3 Kocru . fiuuarvvtqec Kar H KH He M arn qec Ka.fl Bt3 Kocrb.

9. flepgoe Ha.Iaro repNaoxuHaNauxu . Crarucru.recxnfi 14 TepMoAuuanHqecrcufi MeroAbr.

TepnaognHaMHLrecKar cHcreMa. Tepvo4uHanuqecrcnfi trpoqecc. OcHoeurre repMoAHHaMHqecKHe

noHflTtfl'. BHyrpeHHqt 3Heprnr, pa6ora, Te[J'rora. YpaeueuHe rrepBofo HaqaJ']a repMoAHHaMHKH.

Ten,'roeN{Kocrb. 3aeucuNaocrb ren,rodnaxocrH HAezlnbHoro ra3a or BHAa npouecca. @oplryra Mafiepa.

Pa6ora, coBeprxaeMar ra3oM npn H3orrpoueccax. Alua6arnqecrcufi flpoqecc. TennoevKocrb rBepAbrx

T9J'I.

10. Bropoe uaqalo repuoAugavurcu. PaenoeecHbre n HepaBHoBecHbre cocroflHufl cncreMbr.

O6paruvbre H ueo6parr.rMbre npoqeccbr. Kpyronofi rrpouecc (uurcn). @opvynupoBKn Broporo Ha.uura



TepMoAHHaMHKH. I_lrarcn KapHo H ero KllI Infl n!,eaJrbHoro ra3a. Tenroeute ABurarerv v xonoAHJlbHble

Marrr4Hbl. Marccuua,rsnsrfi KflA rerr.,.roBoro ABHrarenfl. 3Hrponnr. CrarHcrnqecrcufi Bec

(reprrao4raHaMHqecKafl BepoflTHocrr). 3axos Bo3pacraHHs 3HTponHH. CrarucrnqecKoe roJIKoBaHHe

BTOpOf O Ha-qara rep MoAI4HaMu KH.

III. 3leKTpuqecrBo H MarHerH3M

1 1. SrenteHrrt reopHu nor-fl. Cra,rrpHbre H BeKTopHbre rorq n $u:urce. fpa4raeHT cKilfiflpHoro

noJrr. lHeepreuqHr BeKTopHoro rro,'rfl. Porop BeKTopHoro rorq. Oneparop fanauln'rosa (oneparop

,rHa6,'rao). Oneparop lan,'raca (<,ranracuau>). Hercoropbte HHTerpanbHble reopeMbI.

12. HanpqxeHHocrs sreKrpocraru.{ecKoro norq e eax)r}rlae. 3nercrpuuecrcHfi 3apfl^.

CoxpaueuHe v vHBapvaHTHocrb 3apflD,a. lncrcperHocrb 3apr1a. 3arcoH Kynoua. floHqrHe

3neKTpocrarnqecKoro rronr. Cu,roeure rvHLlt4 (luuvtvt Ha[pq)KeHnocrn). fIpHHrlun cyfleprto3vr\vlLl

3neKTpocraruqecKnx no,'refi. flororc BeKTopa Ha[pq)KeHHocrH. Teopena faycca Anfl

3neKTpocrarnqecKoro rroJrfl B BaKyyMe Lr e€ cBfl3b c 3aKoHoM Kynoua. fu$QepeHlruulrbHaq Qopva
TeopeMbr faycca. llpuveneHHe Teopenasr faycca Anfl pacqeTa no,refi.

13. lloreHrluar grerrpocraruqecxoro no[s e eaxyyNae. Pa6ora cun 3JleKrpocrarnqecKoro

rroJrr. [Hprcy,rruHfl Harrprx(eHHocrn 3J'reKTpocraruLrecKoro noJ]t. lloreHultulllbHocrb (rcoHcepnaruaHocrs)

3neKTpocrargqecKoro ilorq. floreHqua,r. PasFrocrs noreHuuiL'IoB. Cesgr Mex(Ay noreHIIHzlnoM v

HanprxeHHocrblo 3neKTpocrarnqecKoro nor.fl. 3nexrpnqecxnfi AHrIoJlb. 3nercrpr'rqecrcHfi MoMeHT

AqfroJrr (AHno,'rsHrrfi uoveur). floreHuuiur t,t Ha[pq)KeHHocrb norq Annonq. Monaeur cwt, geitcreyroulufr

Ha Auflonb Bo BHerr]HeM 3JreKTpHqecKoM rIoJIe. 3neprHr AHrront B 3neKTpHqecKoM rlo,'Ie.

14. 3rexrpu.recrcoe rore s AHgreKrpurax. Ceo6oAHue v cBt3aHHbte 3aptAbl B BelrlecrBe.

CropouHue 3apqArr. flo,'rrpHbre H HenonqpHbte MoneKynbl. THnrt AH3neKTpHKoB. l4omuan,3neKTpoHHas

v opHeHTarIHoHHar rronrpH3aWvr. flonrpnayeMocrb MoneKynbt. llo,rrpHsoBaHHocrb (nexrop

non.flpH3arluu). O4uopo4nar v HeoAHopo AHafl ronqpu3awr. Ceqgu nontpu3oBaHHocrn c

noBepxHocrsofi ttJrorHocrbro ilonrpH3arrr4oHHoro 3apflp.a. flraenempHqecKal BocnpHHMLIHBocrb

BeuecrBa v ee 3aBncHMocrb or reMrreparypbr. Teopeva faycca Anfl 3neKTpntlecKoro rtorq B

Aq3neKTpuxe. 3leKTpur{ecKoe cMeuIeHHe (enexrpHqecKafl HHAyKITHT) n 4u::reKTpHKe. NnenercrpnqecKafl

rrpoHHuaeMocrb cpeAbr. Bsr.rucreFrr4e Harlpq]KeHHocru 3neKTpHt{ecKoro norq B AH3neKTphKe.

fpauuuHsre ycnoBur Anr 3neKTpnr{ecKofo rlorq Ha rpaHHIIe pa3Aena "4H?,leKTpHK - 4ue,lerctpux".

CerHerosneKTpHKH.
-15. 3reKrpu.{ecxoe nore npoeoAnr.Ixoe. PacnpeAeneHne 3aptAoB B rtpoBoAHuKe.

3nercrpocraruqecKoe ilone BHyrpH H cHapyll(H npoBoAHHKa. fpaHuvurte ycnoBuq Ha rpaHnue

"npoto4ur4K-BaKlyu". 3,tercTpHqecKHe ceoficrBa flpoBolquefi o6oro.IrcH. 3nercrpocrarnqecKaq 3aIIHTa.

fpaHnuHsre ycnoBHr Ha rpaHHrIe "npoeo4HHK-AH3JIeKTpLIK". 3,rercrpoeMKocrb ye4uHduHoro

npoBoAHHKa, cucreMbr rrpoBoAHHKoB v KoHAeHcaropa. 3nercrpHrtecKafl 3Hepruq cHcreMbt roqeqHblx

3aprAoB. 3Heprna 3aprlr(eHHoro rrpoBoAHHKa, cHcreMbr rlpoBoAHHKoB vr KoHAeHcaropa. SHeprnr

3neKTpocrarHqecKoro rronfl. O6renaHas nJlorHocrb 3HeprHH 3neKTpocraruqecKoro flonq.

16. llocroquurtfi erexrpuqecxufi rorc. XaparcrepucrnKn 3neKrpuqecKoro roKa: rtJlorHocrb roKa,

cvila roKa. Yc,roeue cyulecrBoBaH:.z.fl 3neKTpnr{ecKoro roKa. CropoHHHe cHJIbI. Paeuocru noreHuHzLIIoB,

Harrpr)KeHHe, 3neKTpoABnr(yuaq ctna (3AC). KraccH.IecKafl 3neKTpoHHa.r reopur

3neKrporrpoBoAnMocru MerzurnoB. 3arcourr Ova n fxoynq-IleFIua n ara$SepeHuHiLrIbHofi Sopve. 3arcousr

Orura rz [xoy,.rq-IleHua B HHTerpalsnofi $opnre. 3arcou Orrra Anq HeoAHopoAHoro yqacrKa uerlu. flpaeH,ra

KupxroSa. HeAocraroqHocrb KraccH.recrcofi 3neKTpoHuofr reopHH sJIeKTportpoBoAt4MocrH.

17. MarulrrHoe no:re e eaxyyN,{e. 3arcoH Avnepa. MarHurHaq HHAyKuHq. 3axoH Euo - Canapa-

Iatlnaca. flousrne MarHHTHoro noJrr. flpHnqun cynepno3Ll:lvr4 MarHHTHblx nolefi. MaruurHoe none

flpqMonHHefisoro H KpyroBoro roKoe. Crara Arrrnepa. MarHnrnufi uoveur. BuroK c roKoM B MaTHHTHoM

rroJre. MoveHr cwt, EeitcrByroulHfi ua paMKy c roKoM Bo BHeuIHeM MaTHHTHoM noJle. I{uprcynrqHr

BeKTopa MarHHTHofi HH4yxLqnu. 3axoH rroJrHoro roKa (reopeva o uupKynflut4I4 HHAyKUHH MarHHTHoro

nonr) B BaKyyMe. flpr.rnaeHeHHe 3aKoHa rroJ.tHoro roKa Anq pacLrera MarHHTHbrx nolefi. MarsHruoe noJ'le



AnHHHoro coJreHov1a v ropouAa. MarHursoe B3anMoAeficreHe roKoB. BHxpenoe rIoJIe ABnKyuleroc.fl

3apflAa.

I g. neHNeHHe gapqxeuuofi qacrnuu s srexrpnqecxoNa Ia N{arHIrrHoN{ norff. Cwa lopenqa.

feHxeune :aprNeuHofi qacrurlbr B 3neKrpnr{ecKoM v MaTHHTHoM [o,'Iqx. 3SSem Xo,'ua. Ycrcoprare,ru

3apDKeHHblx qacTHII.

19. MarHuruoe no,'Ie g eeilIecree. floH.flrHe MarHHTHoro MoMeHTa aroMa. Mnrcpo- H MaKporoKH.

MolercynrpHbre roKH. HavaruuqeHHocrb (eercrop HaMarHnquyanut). MarHHruaq BocnpnnMqnBocrb

BeurecrBa v ee 3aBncnMocrb or reMrreparypbl. 3axou noJlHoro roKa (reopeva o IrHpKynflqHH

Ha[pr)KeHHocrH MarHHTHoro no,'u) B BeulecrBe. HanprxdHuocrr MarHHTHofo rtorq B BeulecrBe.

MarHHrHar rrpoHuuaeMocrb cpeAbr. I,IH4yrcqHfl MarHhrHoro rIoJLfl B Belrlecrne. fpaHzqHble ycnoBuq Anq

MarHHTHoro ror.q Ha rpaHurre pa3Aena ABlx cpel. Tnnst MarHerHKos. Toqxa Kropn. NonaeHsl. Kpranar

HAMAfHHLIVBAHT4fl.

20. 3reKrponaarurHrHaq raulyKllu.s. Onsrr Oapa4er. MarHurHutfi noroK. 3AC HHAyKUHH.

OcnoeHofi 3aKoH 3neKTpoN,tarHursofi HHAyKuHH (:axoH @apaEex). BsteoA ocHoBHoro 3aKoHa

3neKrpoMarnursofi HHAyKqHH v3 3aKoHa coxpaHeHHt 3HeprHH. flpaeH,ro IIeHIra (sarcon JIeHqa).

fle,'leHHe caMoHHAyKrIHH. l4ngyrcnBHocrb. I4n4yxrHBHocrb AJtHHHoro coneHouAa. ToxH 3aMblKatlae vr

pa3MbrKaHnr rlerrn. f.sreHue B3aHMHofi raH4yKrIHH. BsaHNaHas HHAyKTHBHocrb. 3Heprur MarHHTHoro

noJrr. O6terrana.fl flrorHocrb 3Heprvrv MarHHTHoro norq.

IV. Kon e6anus H BoJrHbI

2L Mexauuqecxr.re r<ore6aHuq. Ceo6oAHbre (co6crneHHsre) v BbtHy)KAeHHbte xore6aHnq.

fuQsepeHuHzurbHoe ypaBHeHne rapMoHHr{ecKHX xore6anufi v efo pettreHHe. XaparcTepHcrHKH

rapMoHHqecKHX xole6anufi. 3HeprHr .rapMoHHqecKHX xone6aHHfi. CloNeuue oAHHaKoBo

HanpaBneHHbrx (crca,rrpHrrx) rapMoHHqecKHX rcone6aHr,rfi. MeroA eemopnofi AHarpaMMbI. EHeHHq.

C,'roxeFrr.re B3aHMHo repreHAuKynqpHsrx (nexropHux) rapMoHHqecKHX rcole6aunfi. @raryprr Iuccaxy.

[uS$epeHrruuurbHoe ypaBHeHHe 3aryxaulux rcore6auufi n ero peueHne. AnepuoAHqecrcnfi npollecc.
t{acrora v xo:SQraqHeHT 3ar}xaHnr. Iorapu0N,rH.IecrcHfi AeKpeMeHT 3aryxaHtfl vr 4o6porHocrl
rcole6are,rruofi cHcreMbr. ArQ$epeHunuurbHoe ypaBHeHHe BbtHylKAeHHbIX rcone6auufi u ero peueHue.

Arun,rHryAa v Sa:a rrpH BbrHy)KAeHHbrx MexaHuqecKHX xore6aHHqx. MexasHqecrcufi pe3oHaHc.

PesoFraHcHbIe KpHBbte.

22. MexaHuqecrcue eorutr. MexaHHsNa o6pa:onauur MexaHHqecKHX BoJIH n ynpyrofi cpeAe.

flpo4onsHbre H flo[epeqHbre BoJrHbr. BorHoeoe ypaBHeHHe 14 ero peueHue. fapuoHHqecKne BoJIHbI vr vx

xapaKTepHcrHKH. flpltrqHn cyrreprro3vr\vl4 BoJrH H rpaHHIIa ero npHMeHHMocrH. @asoeaq cKopocrb t{

Alrcrepczr BorH. flonqrHe o KorepeHTHocrh. I4urepSepeHIIHq BoJIH. Cro.s.{He BoJtHbI. 3$Qexr [onnepa
Anr 3ByKoBbrx BoJrH. Ynsrpa- u HnSpa:ByKH.

23. 3:rercrpouarnurHrre Kore6aHu-s. ArQQepeHr-luulrbHoe ypaBHeHHe rcole6auufi B

rcole6areJrbHoM KoHrype v ero pettreHue. AuSQepeHuHarbHoe ypaBHeHHe 3aryxaroulux

3neKTpoMarHHTHbrx rcone6anufi A ero pelxeHue. t{acrora v rcoaSSHqHeHT 3aryxaHHq

3neKTpoMarHHTHoro rcole6anrls. IlonapnSMuqecKufi 4ercpeneHT 3aryxaHtfl H 4o6porHocrb KoHTypa.

InQ$epeHunil,'tbHoe ypaBHeHHe BbrHy)KAeHHbrx 3neKTpoMarHHTHbrx rcole6aHufi Lr ero petrreHHe.

Avn,rHry ila v Saaa npu BbrHy)KAeHHbrx 3neKTpoMarHHTHslx rcole6aHnqx. PesonaHc e rcore6are,'IbHoM

KoHType. PesoHaHcHbre KpHBbte AJrfl HanprxeHlafl 14 cH,'ttt roKa. llepetreuuulfi rox.

24 SreKrpoNaaruurHrre eorHrr. @apa4eeBcKafl v MaKcBeJIJtoBcKaq rpaKToBKtl flBJteHtl-tt

3neKTpoMarHraruofi HHAyKTIHH. Tox cMe[IeHHr. 3nercrporr,tarHHTHoe troJIe. Cucreva ypanHeHnfr

Marccee,'t,ta. BorHoeoe ypaBHeHHe Anfl 3neKTpoMarHHTHoro noJtfl v ero petrleHHe. Crcopocrs

pacnpocrpaHeHnq 3neKTpoMarHHTHbrx BoJrH B cpeAax. OcHoeFlsre ceofrcrBa 3J'IeKTpoMarHHTHbtx BoJIH.

Bercrop flofiHrlrHra. I4vnyrbc 3JreKTpoMarHHrHoro noJLfl. LUrcala 3neKrpoMarHHTHbtx BoJIH.

V. OnruKa
25. PacnpocrpaneHue ceera qepeg rpannuy Aeyx cpex. 3,'rercrpoMarHHrHaq npl4poAa cBera.

flpr.ruqran frcfireuca. 3arcousr orpa)KeHVfl v rrpenoMneHlafl. A6co,'lrorsstfi n orHocnre,lrustfr noKa3areJlH

npenoMn eHVfl. flo,rsoe BHyrpeHHee orpalKeHne. CeeroeoAst. feonaerpnqecKaq o[THKa KaK rlpeAelsustfr

c,'ryvafr so,'rHoeofi onrHKH. OnruqecKHe HHcrpyMeHTbt.
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6. flou-srue Htre€LlrbHoro ra3a. OcuoeHoe ypaBHeHr4e MoneKyxqpHo-KuHerl{qecr<ofr reopvrv.
Ypaeneuue cocro flHns. HAeaJrbHoro ra3a (ypanneuue K:ranefipoHa - Meuleleena).

7 . Vpanu eHr4e B au -4ep-B aamc a. VIzor epMbl peanbHblx rzl3oB.

8. Meracra6um,soe cocro-flHl4e. KpHruuecKoe cocroflHue.
9. BuyrpeHH.sq 3Heprr4q peaJtbHoro ra3a.

10. 300exr lNoyxfl - Tonacoua. CNHNeHr4e ra3oB 14 rronyqeHue HIT3KTIX reMreparyp.
Pefirusr-KoHTpo,rsN2

1. -flereuu-q ilepeHoca: 4u$ $yzut, renxorpoBoAHocrb, Bq3Kocrb.

2. OcuosHrre repMoArrHaMr.rqecKr{e noH.flTu-q: BHyrpeHHts 3Hepru-a , pa6ora, TeIrJIora.

YpanHeuue nepBoro Har{zL,'Ia repMoAlIHaMI4KH.

3. O6paruMbre H ueo6paruMbre rpoqeccsr. Kpyrosofi npouecc (quxn). I-{uxn Kapuo Ir ero
KnX Ans, u4eurbHoro ra3a.

4. 3Hrpo ilprfl . 3arou Bo3pacraHnq 3HTp otrvrv.
5. 3arou Kyloua. HanprNeHHocrb sJleKTpocraruqecKoro IroJIs. llouqrHe

3neKTp o crarr4qecKo ro rr o Jrq. flprau qu rr cyrr epn o3krr\LrLr 3xe KTpr.rqe c KIlx n orefi .

1 . Teopeua faycca [rfl 3JreKrpocrarrrrrecKoro ilorq B BaKyyMe. flpurueHeHne reopeMbl
faycca Arq pacqera norefr.

8. floreuuuzur. Pa:Hocrr, rroreHrlurlrroB. Cs-ssr Me)KAy noreHrluarloM v Hanp-fl)KeHHocrbro

3JTeKTpOCTaTUqeCKO|O rorq.
9. llompu3oBaHHocrb. luererrpuqecKas Bocnpur{Mqr{Bocrb BeruecrBa r{ ee 3aBlrcr4Mocrb or

reMileparypbI.
10. PacnpeAeJreHue 3apflfoB B npoBoAHr4Ke. 3rer<rpocrarr4t{ecKoe lroJre BHyrpu v cHapy)KI{

rrpoBoAH vrKa. 3r exrpo crarnqecKaq 3a[Iura.
1 1. XapaxrepvcrkrKvr 3neKTpr4rrecKoro roKa pr ycnoBnr ero cyilIecrBoBaHu-fi. PagHocrr

rr oTe H urr aJro B, SxeKTp oIBa)KyrrI Lfl. cvura, H alp_f, )KeH H e.

12. MarHurHaq r4HAyKrIr4q. 3axou Buo Canapa. floHqrue MarHrrrHoro rroJr.s. flpuuqnn
c yn epil o 3ur\ukr M arHI{THbIX fI o JI e fi . M arn uru rrfi M oM eHT.

13. lnuxeHue 3apq)KeHHbrx rracrurl B 3xeKTpHqecKLIX H MarHI{THrIX rlor-sx.
Pefiruur-KoHTpo,rrN3

1. floHqrne MarHr4THoro MoMeHTa aroMa. Morer<ynqpHble roKlr.
2. Tun:.;r MarHerHKoB. Kpunax HaMarHuqvrBaHkrfl,. To.ma Kropu. loueHst.
3.- Onur @apa4er. Maruzrusrfi rroroK. 3AC r.rHryKur.{H. Ocuosuofi 3aKoH

3JreKrpoMarHurHofi uH4yKrIHr4. flpanuro llenqa.
4. Ceo6otrHbre r4 BbrHy)KAeHHbre xo:re6aHur. faprraoHl{qecKl4e MexaHnrrecKue xore6aHnfl. H HX

xapaKTepncrrrKn. 3uepruq rapMoHuqecKr{x MexaHHr{ecKHX xore6auHfi .

5. 3aryxarourue MexaHrltrecKr4e Ko:re6anraq. r{acrora, r<oeSSvIqueHr 3aryxannfl,
n o r ap rz $ M 14 qe c Krl fi 4 e xp enr e H T 3 ary xa:nufl, M e x aH r{ q e c K rr x r< o r e 6 aH r.r fr .

6. BrruyxAeHHbre MexaHraqecKue rcore6auu.s. MexaHnrrecKrafr pe:oHauc.
I . MexanugNa o6pason aHkrfl, MexaHur{ecKrrx BorH B ynpyrofi cpeAe. llpo4o:rbHble v

no[epeqHbre BoJrHbr. Bo:rHosoe ypaBHeHr4e Lr ero perueHue. fapvouuqecKrre BoJIHrI kr I4x

xapaKTepvrcrllKu.
8. Ko:re6aremHsrfr KoHTyp. fapnrouuqecKr4e 3neKTpoMarHr4THbre KoJre6anu-fl H HX

xapaKTepI4cTr.{Krr.

9. 3aryxarouue 3JreKTpoMarHrrrHbre xore6aHrzq. 9acrora, TosQSHIIHeHT 3aryxaHI4q,

lorapu$uuqecxufi AeKpeMeHr 3aryxaHkrs, 3reKrpoMarHrrrHbrx rore6asufi. lo6pornocrb
xore6areJrbHoro KoHrypa.

10. BrrHyN4eHHbre 3reKrpoMarHurHbre rore6aur.ls. An,tnruryAa rr Sa:a BbrHy)r(AeHHbrx

3neKTpoMarHHTHbrx Kore 6auuit.
I 1. CucreMa ypaBuesuft Marcceerrta. SrexrpoMarHurHoe noJle.

12. 3ner<rpoMarHrrrHas rrpr4poAa cBera. llpuuqun frofrreHca. 3axour,r orpax{eHufl rI
nperoMxeHufl. A6co:uorusrfi H orHocurem,Hsrfi rroKa3areJrrr ilpeJroMreHu-f,. florHoe BHyrpeHHee

orpalKeHue. CeeroBoAbr.
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13. Onrnqecxa.q An:alua [yrl4. Ouru.recKaq pa3Hocrb

KaprnHbr or AByx KofepeHTHbrx HcroqHI4KoB.

14. flpuuqrau frofireuca @peHenr. MeroA
pacnpocrpaHeHr4e cBera. lra$paxqrar @peHer-fl Ha KpyrJroM

Bapuaum I

1. t{acruua naaccofr t71 ABlz')Kercfl 3aMeAneHHo

no oKpyx(Hocrn c qeHTpoM B roqKe O co

cKopocrbro D . Yxasarr Ha pHcyHKe

HanpaBneHnq BeKTopoB yr,roeofr cKopocru

cD, MOMeHTa HMrrynbca Lg orHocureJrbHo

Tor{KH O, npoercqHro MoMeHTa HMnynbca Ha

ca z L., HopMiurl,Hoe fin, taufeHrlHzlJrbHoe

\it nrrorlHoe If y.nopeHnq.

ocb epot4eHun

2. Karc onpeAenqercq MoMeHT HHepguureta?
3. Karc orpeAenqercq MoMeHT cHJIbr? Yrcasaru

Ha pHcyHKe BeKTop MoMeHTa cHJIbr M 0
orHocuTeJrbHo ro.{rcH O.

o'l
IFI
I

Iol
I

4. floreuquaJrbHafl 3Heprnq qacrnlrbl

orrucbrBaercr Bbrpa)KeHHeM E,, = 2x - 3x'.
flp, KaKoM 3HaqeHHH x qacrulla 6yaer
HaxoAnTbcq B paBHosecHr,r?

5. CSopvy,rupoBarb 3aKoH coxpaHeHhfl
HMrrynbca. f[p, KaKHX ycnoBurx pearbHo
BbrrrorHqercq 3Tor 3aKoH Ha 3eu,re?

6. Hanracarb ypaBHeHHe ABHxeHHfl Anfl Te,'Ia

nlaccofi t'n B IIoJ'Ie cnrbr r.q)Kecrh 3evru
(c ra,rofi corrporuB ileHlar npeHe6pevr).

xoAa. Pacqer unrep$epeHIluoHuofi

3oH Opeuerx. llpmrorvsefrnoe
oTBepcTvrr4 14 AI4cKe.

KATIE C TBEHHbIE B O TIPO CbI X,JIfl IIOTOT OBKI{ K PEfr TI{H| .KOHTPOTIO

Ocnonu KJraccn.recrcofi MexaHrrKrr

Bapuaum 2

l. O4nopo4nsrfi AHcK Bpauraercq c

3aMeA,.reHHeM BoKpyr ocn, npoxo4rrqefr L{epe3

ueHTp AHCKa rrepfieHALIKynqpHo I]nocKocTH

Ar4cKa. Yrcagars Ha pHcyHKe 
rHanpaBneHnfl

BeKTopoB yr,roeofi cKopocrn CD, MoMeHTa
I

HMnynbca Lg, yfnoBofo ycKopeHHfl tg,

MoMeHTa cn,,rbr M 0.

2. CSopr'aynHpoBarb reopeMy lllrefi nepa.
3. Karc orpeAenrercr MoMeHT HMlryrsca? Vxasaru

Ha pHcyHKe BeKTop MoMeHTa HMrlynbca Lg

4. floreHuHzr,'rbHa.q 3Heprnq qacrurrbr

onHcbrBaercq BbrpDKeHHeM Et, = 3xa - l2x.IIpu
KaKoM 3HaqeHHH x ycKopeHne qacruqu 6y4er
paBHo Hyrrc?
5. CQopvy,rupoBarb 3aKoH coxpaHeHuq
MexaHuqecrcofr 3HeprHH. flpnr KaKHX ycnoBurx
pear'rbHo BbrfroJlHtercq 3Tor 3aKoH na 3elrne?
6. HanHcarb ypaBHeHHe ABH)KeHHfl Anfl Te,.ra

naccofi tn, Ha Koropoe 4efrcrnyer roJIbKo cr4lra

c o n p orH BJrr e H H fl , II p o n o p ur4 o H ullt b H aq c Ko pocrH

otno.rt.nbHo roqrcH o. 
I'o ' ,lFl

ol

tl



J .3asucuMocrb noreHlruzutrHofr DHeprHH or
KOOpAHHarbl I]pHBeAeHa Ha pHcyHKe.

Haprzcyfire rpaQraK KaqecrBeHuofi

3aBHCHMOCTH CHJrbr froJrfl OT KOOpAHHarbl.

nopo6ono

8. KaxHe rtoro)KeHnq cneAyrourero
yrBep)KreHlafl crrpaBeAnHeut? Moueur
HMfrynbca Tera oTHocuTeJIbHo ocH 3aBHcHTl

a) or Maccbl Tena;

6) rtaoueHTa cHnbl;
n) no,'roxeHHq ocu;
r) cxopocrn TeJIa.

O6ocnoearb orBerbl.
9. t{e,'roeeK crouT Ha Bpaqarcureilcq cKaMbe

Xyrcoecrcoro c rqlxerblM crep)KHeM B pyKax,
pacflono)KeHHbrM ropH3oHT€LrIbHo. Ec,ra
crep)KeHb rroBepHyTb B BeprHKulnbHoe

noJIo)I(eHHe, TO:

a) yMeHbutHTcq MoMeHT HHepuHH

CHCTEMbI;

6) yueusuHTcq yrnoBat cKopocrb;
e) MoMeHT HMrynbca cncreMbt He

H3MCHHTC';

- r) yMeHburnTcr KHHerHqecKa.s 3Heprnq
cHcTeMbl.

Bsr6pars rpaBHnbHbre yrBep)KAeHHq u
ooocHoBarb.

Mo,rercynspHo -KuHerurrecKafl Teopuq

Bapuaum 7

1. 3anucars ocHoBHoe ypaBHeHHe

MoneKynrpHo-KHHerH.recxofr TeopH H.

2. Karcoe cMbrcJr SyurcqHn pacrpeAe nenus?

3. Hanncarr Sopnayny orpeAeneHu.s
cpeAHero 3HaqeHHt HeKoropoit serTvvuHbl x,
3Hafl Synrcrrnro pacnpeAe IIeHlafl f( *) .

4. Teno rrepexoAnT Lr3 cocroqFlHs I B

cocroqHHe 3 oAnH pa3 nocpeAcrBoM

rrpoqecca 7-2-3, a 4pyrofr pa: I -4-3. B rcarcolr

npoqecce H3MeHeHHe auyrpeHuefr 3HeprHH

J . 3asvcvlMocrb cnJrbr rroreHllHa,'IbHoro norq or
KOOpAHHarbr rrpHBeAeHa Ha pl4cyHKe.

Hapucyirre rpaQnK KaqecreeHHofr 3aBHcHMocrH

noreHrruillrsHofi 3Heprnu or KoopAHHarbt.

8. Karcue ryHKTbr cneAyrcurero yrBep)KAeHHfl

c npaBeAn uest? Mo pre ur H Hep IrH H TeJIa 3aBr4cHT :

a) or nonox(eHlafl ocr4 BpauIeHHq;

6) naonenra cnnbr;
n) uaccur rena;
r) yrroeoro ycKopeHufl reJla.
O6ocHoearb orBerbr.

9. B KaKHX cucreMax orcqera 4eficrnyror
rleHrpo6e)KHaq cvra v cvra KopHorHca?

uAeanbHofo fa3a I{ HarraJra repMoAuHaMHKH

Bapuaum 2

1. tlro Ha3brBaercr rrHcJroM crerreHefi ceo6olsr
MexaHHqecrcofi cncrevu?
2. Karcoe cMbrcJr ycnoBHq HopMHpoeru $yuxqHra
pacfrpeAe tenus?
3. Bupa:uru BepoqrHocrb qepe3 $yuxqnrc
pacfrpeAeJreHHfl.

4. Te,ro rrepexoAuT H3 cocroflHrlfl I e cocroflHlae
3 oAr.rH pa3 nocpeAcrBoM rrpouecca l-2-3, a

epyrofi pa3 l-4-3. B KaKoM npoqecce
H3MeHeHHe BHyrpeHuefi 3HeprHH 6o,rsure: L Ur-

21vIrv L U .a-.1? fas laAeanuuulfi.6orsrue: A,(J1-2-3 vnu
fas Hleansurrfi.

(x - 0 - BepruuHa napa6o:rut) Bepwuua napa1otut

A,Ur-+t?

I2



14n
9. t{evy paBHo rrucJro creneHefi ceo6oAsr Arq
MoneKynbr coz c yLreToM rco,re6areJrbHofo

ABH)r(eHHr VOreXy,r?
10. B AByx cocyAax npn rcovuaruofi
TeMfleparype xpaHuTc.fl rto I nro,.rro rasa. B
[epBoM cocyAe fa3 cocrovr t43 oAHoaroMHbrx
MOneKyn, a Bo BTopoM - kt3 AByxaroMHbrx.
Onpe4enuru orHo[IeHHe BHyTpeHHHX

eneprufi 3THX ra3oB UtlU2?

Srercrpocrarr{Ka
Bapuaunt I

l. CQopvynupoBarb reopeMy faycca Ans
;

BeKTOpa L.
2. Hanncarr rpaHulrHbre ycnoBuq Anfl
HOpMaIIbHbrx cocTaBrqroLrlHX BeKTopoB

HanpqxeHHocrH v 3neKTpHrrecKofo
cMerr(eHHr Ha rpaHHrle ABlx AH3neKTprrKoB.

3. B .rdNa cMbrcJr 3neKTpocraru.recrcofi
saruHrsl?
4. t{ert,ty paBeH [oreHuuiLrr B rreHTpe

3apt)KeHHoro KonbIIa Qo? O6rqcHurr.(cN,r.
pracyHorc)

9. flpH KaKHX ycnoBHqx (no p vt \
cqHTarb rzaealtHslu?

V

fa3 MO)KHO

10. B AByx cocyAax rpn xonsarHofi
TeMrreparype xpaHnTcr no I uo,rro ra3a. B
frepBoM cocyAe fa3 cocroHT t43 oAHoaToMHblx

MOJreKyJr, a BO BTOpOM A3 TpeXaTOMHbIX.

Onpe4erurs orHott-teHne MonrpHbrx
TenJroeMKocrefi 3THX fa3oB npu nocrorHHoM
o6renae?

rr frocToqHHrrft rorc
Bapuaum 2

l. C$opnay,rupoBarb reopeMy faycca Ane

eercropa D .

2. Hanucaru rpaHnqHbre ycnoBnq

TaHf eH rIHULrr bH brx cocraBJlf [olrIHX Be KTopo B

I

r!,
E,X

^ 
Dt Ha rpaHurre pa3Aena AByx AH3neKrpHKoB.

3. Hanucarb BbrpzDKeHVfl Anfl nnorHocru 3HeprHH

3neKTpHrtecKofo noJIt.
4. t{ertay paBHa Hanpr)KeHHocrb B qeHTpe

3apqx(eHHoro Korrb \a Eo(cn,r. pHcynox)?

\o
5. floraq 3apr)KeHHaq

c$eprauecKnMH cro.qMH

pHcyHox)

c$epa oKpyxeHa
AH3neKTpHKoB (crra.

5. floraq 3apq)(eHHat
cSepuuecKltMH cJroflMH

pucynorc)

cQepa oKpy)KeHa

AhlneKTpHKoB (cn,t.

r

flocrpourb 3aBHcHMocrb Ha[pr]KeHHocrH or
pary4yca E(r).

6. @HgnqecKufi cMbrcJI

E=2

r

flocrpourb 3aBHcHMocrb

9(r).
6. @Hgu.recrcufi

noTeHqHilna oT paAHyca

cMbrcJr BeKTopaArcnerflpHqecKoH

13



frpoHHuaeMoclv cpeAb I.

7. t{ro raKoe 3neKTpoABDKyuaq cuta?
8. CsopnaynHpoBars 1-fi 3aKoH KnpxroSa.
9 . 3anucarb 3aKo H O naa B,'I oKul,'I b Hofi $opvr e.

10. Cyrs Kraccnqecrcofi elercrponuoil
TeopHH 3neKTpo[poBoAHMocrH MeralIJIoB.

1 1. Pacc.{ Hrarb unpKynflunro BeKro pa E no

3aMKHyroMy KoHrypy ABCDA v cAenarb

Bbl BOAL'I O fIOTeHUHZL'IbHOCTH IIO,'|.fl.

Bapuaum I
l. Pacrcprtru floHqrue. MarHHrHaq

HHAyKTIHT, e€ cMbtcJl
2. CSopvy,rnpoBarb 3aKoH noJlHoro roKa

Anfl BeKropa B.
3. CSoprr,rynHpoBarb rpaHHqHbte ycnoBHq

nnt raHfeHIIHzLIlbHbIX COCTaBrqlOUllX
;

nercropon B u H.
4. gevy paBeH uarunrHulfi uoveut p,,,

enixa c roKoM I? Kyaa oH HartpanneH (cv.
pncyuorc)?

r

5. B qenr 3aruItoLtaercq .qBreHHe

3neKTpoMaruurHofr HHAyKUHH, qeMy paBHa

3AC? CQopnay,rHpoBarb npaBnno IIeHua.
6.flpoeo4flu-(aq [epeML'tt{Ka ABH)Kercq BAonb

npono4rrqefi paMy co cKopocrblo D B

MarHhrHoM IIoJIe B . Yragarb HanpaBneHHe

HHAyKUHOHHO|O TOKrl.

rronrpH3oeanHocrH P .

7. t{ro raKoe Hanpt)Kelaue?

8. CsopvynnpoBars 2-h 3aKoH KrapxroQa.

9. 3anncarb 3aKoH lx<oyrr-Jlesua e roxaruHofr

$oprrae.
10. B .I€N{ cocrouT HeAocraroqHocrb
KraccuqecKo14 SneKTpoHHOH TeopHH

3neKTpottpoBoAHMocru Merarroe ?

I l. Paccqurarr unpKynsul4ro BeKropa E rto

3aMKHyroMy KoHrypy ABCDA A c1enarb BbIBoAbl

o noTeHuHzlJIbHocTh noi'It.

Bapuaum 2
1. CSopuynnpoBarb 3aKoH Euo n Canapa, ero

SH:Huecrcufi cvurcr.

2. 3arcoH rronHoro roKa AJrIt BeKT opu H .

3. fpannuHste ycnoBuq_ Ailfl- HopMilfibH[,tx

cocraBJrflroulnxBeKTopoB B n H

4.t{enry paBeH op6uransHufi varuHrHslfi

MoMeHT F,, 3neKTpoHa c 3apflAoM e v

cKopocrbrc D ?

Yxasaru ero HanpaBneHue (cu. pac.).

t@
5. -f e,'IeHHe caMoHHAyKuHH

B3aHMoHHAyKqHH, rzx 3[C.

6.flpono4flu\afl nepeMbtqKa ABHlxerct BAonb

npono4rulefi paMKH co cKopocrbto U B

MaTHHTHoM rro,'re B . Yxasaru Ha[paBneHHe

HHAyKqHOHHOfO TOKa.

A
B

?

r

MarnurHoe floJre u SJIeKTpoMarHHTHafl rrHAyKlrufl

D
-r /

Y

I

C
fi

LC

.. -=_ _l

'F I
-D

R
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7. [au rpaQnrc H3MeHeHHr MarHr4THoro

froToKa oT BpeMeHH.

Karc Lr3MeHqercr BerHqHHa 3AC
3neKTpoMarHnruofi HHAyKqHH co BpeMesen?

flocrpoHrs rpaQurc e1(r).

8. llprvoyro,rrHufi nponorouurrfi BHToK

Burorc TflHyr BnpaBo. lloxasars
HanpaBneHHr roKa, HHAyrIHpoBaHHofo B

BHTKe, vr cvil,4eficreyroulux Ha ero neByn H

rpaByn cTopoHbl
9. t{enay paBHa rrupKynflrrus BeKropa

Hanps)KeHHocrn H rro 3aMKHyroMy
rconrypy? Ha pncyHKe noKa3aHbr: I - rorcu
rrpoBoAnMocru, i - vorercynfl pHbre roKH.

nex(HT B nJIOCKOCTH C AJTHHHbTM rrprMbrM

npoBoAoM, rro KoropoMy rrporeKaer rox I.

I'l I lv'l I f*||l

eepruuuoit

Koumyp

15
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7. lan rpaQurc H3MeHeHnt

oT BpeMeHH.

tltl
tl

MA|HHTHO|O NOTOKA

flocrpourr rpaQurc 3aBHcHMocrH 3AC
3neKTpoMaruHrHofi HHAyKTTHH or BpeMeHn e;(r).

8. flprnaoyronbHbrfi npono,'roqHsrfi BHToK re)KHT

B nJIOCKOCTH C AIHHHbIM [pqMbrM TTpOBOAOM, nO

KoropoMy rrporeKaer rorc I.

BHrorc TqHyr BrrpaBo. floxasaru HarrpaBneHufl

TOKa, HHAytIHpOBaHHO|O B BHTKe, V CVIII,

4eficrnyrculux Ha ero neByro vr rrpaByrc
cTopoHbr.

9. t{evy paBHa uHpKynrrruq BeKropa
MarHHrHofr nH4yrcqw no 3aMKHyroMy KoHTypy
t?



Il

I 0. flpnpoaa SeppoMarHerH3Ma.

I"

I 0. flpnp o ra rvawarHern3Ma.
MexauuqecKue Kone6aHrag, v Bo.,'IHbI

Bapuaum 2

1. t{ro Ha3brBaercr Arusofi BoJrHbI, BoJIHoBbTM

quclou?
2. Karcoea pa3Hocrb Qut AByx Ma.qrHHKoB

(nroporo orHocurerbHo nepeoro) (cvr. pracyuorc)?

Bapuaum I

1. t{ro Ha3brBaercq Qasofi
xo,re6aHHq?

2. Karcosa pa3Hocrb Sut
(eroporo orHocHTeJ'IbHo

pracyuox)?

fapMoHHqecKofo

AByX MaqTHHKOB

nepeoro) (ctrr.

I OLI

3HA

pa.
fv
I
l..r

3. T
nepne

0r.yp

Kp aitu e e n o.t't o J{ e H u e

eT B AByX B3aHMHO

rco,re6aHHqx. Kaxaq
IIonyqaercfl, ecrn

4. CnoNHre rpa$HqecKu ABa rapMoHHqecKHX

oAHHaKoBo HarrpaBreHHbrx xore6aHur paBHbrx

nepr4oAoB, Ho cMe[,(eHHbrx rto Qase
oTHOCHTe,'rbHO Apyf Apyfa Ha TE, aMrrnHryAbr

coorHocqrcq rcarc 3 : l. Ey4er rvr xore6aHue
rapMoHHqecrcuv? t{err.ry paBHa Lracrora

cno)KHoro rcone6auwn?

5. lauo HarrpaBneHue cMeureHlar LIacrHI-1.

KyAl ABH)Kercr BoJrHa (e,reno, nnpano)?

I2
Kpailuee no.rroJ{eHLte

B3AHMHO

$nrypa

4. Cstoxure rpa$uqecKu ABa rapMoHHqecKHX

oAHHaKoBo HarrpaBJreHHbrx rcore6auHx, y
Koropbrx Lracrorbr coorHocflTcr KaK 1 : 3, a
aMrnnryAbr KaK 2: l. Eyaer rn rcore6aHne
rapMoHH.iecxnNa? t{euy paBHa qacrora cJlox(Horo
xo,qe6aHIag?

5. lauo HarrpaBneHne cMeuleHll^r qacruu. Kylu
ABH)Kerct Bo,.IHa (ueno, enpaeo)

'By

X

(x)

)

"t+

yqacTl
qpHbr)

lNY Y(

los 7rl

:os (n,

Kynt
vcca
- 1n
- z-v

=4c

LIKA

ArrK
TU

v-
x- nt2)

3. To.rrca yqacrByer B AByx
rrepneHAHKynqpHbrx rcore6aHHrx. Karcaq

Jft.rccaxy y(x) no,ryqaercs, ecJru

lY - 2cosnt ,
1

[x - 4cos(nt +n).

6. HanHcars gra$SepeHrIHtL'rbHoe ypaBHeHHe

3aryxarcunx rcore6ale'nit H ero perxeHne.

Kaxoe cMbrc,r rcoaSSraqueHTa 3aryxaHnr,

4o6porHocru?
7 . fiano ypaBHeHHe Bo,rHbr

Y = A sin2n(tlT-xllu), rAe A,
nO,'IO)KHT€JIbHble Be,'IHtIHHbl,

onHcbrBaror BonHy. t{en,ty paBHa

6. HanHcarb BoJrHoBoe ypaBHeHHe. fIoqcFIHTb ero
CMbICJI

7. CveueHr4e qacrnrr cpeAbr B nJrocKofi 6eryqefi
:nyxonofr BoJrHe Bbrpa)Kaerct coorHotreHHeM

\-\,,,'cos(at-ta). Hafiru cKopocrb cMeu-leHHt
qacruu e arofr BoJrHe.

8. Kax o6pa:yercfl croflr{afl Bo.,'IHa? OnHcars ee

xapaKTepHsre oco6eHHocru. HanHcarb ypaBHeHHe

croq.Iefr BoJIHbr.

9. Karc o6pa:yrorcs 6ueuus?
10. t{ro Ha3brBaercfl MexaHHqecKHM pe3oHaHcoM,

pe3oHaHcHofi .racrorofi ?

T,T
KOTOpbre

cKopocrb
SO,'IUSI?

8. t{ro raKoe $a:oear cKopocrb, rpynrroBafl
CKOpOCTb eO,'IFI?

9. rlro Ha3brBaercfl HHrepQepeHqnefi eoru?
10. flepr.ro4 rcore6aHufi rpyxr4HHoro
MarrHHKa paBeH T. Maccy MaflrHHKa

yBenr4qr4nt s 4 pa3a. Karc HgNaeHVTcfl nepnoA
xore6auHfi?
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Bapuarum I

I .C$opvynHpoBarb npuHI-tHn frofi reHca.

2. OnruuecKar AnHHa nyru.
3. flonocrr paeHofi ronulnHbr.

4. luSpaKuufl @peHe,rr.
5. EcrecrseHHsrfi v flonflpv3oBaHHbrfi ceer.

6. Ha rryrn ecrecrBeHHoro cBera noMeu1eHbl

ABe rrJracrHHKH TypMaxHHa. flocre
npoxolrtreHVfl nJ'Iacrr,IHKH 1 ceer rroJrHocrbro

nontpH3oeaH. Ecru J1 vt J2 - I4HTeHcHBHocrH

cBeTa, npotxeA[refo NJ]ACTHHKH

fITUKA
Bapuaum 2

l. CSopnay,rupoBarb 3aKoHbI orpDKeHHfl rI

npenoMneHVfl.
2. OnruuecKaq pa3Hocrb xoAa.
3. florocbr paBHoro HaKJroHa.

4. flu$paKrrHn @payu ro$epa.
5. flo,rrpn3aLryvr npn orpDKeHHI4 H

I|penoMneHI/y..
6. Yror Me)KAy TJIaBHbIMH tulocKocrqMn
rronflpu3aropa v aHanu3aropa paBeH 300.

OnpeEe,rnre H3MeHeHHe HHTeHcHBHocrI,t

npo[reA[refo qepe3 HHX cBeTa, ec,'il4 yfon Me4,qy
fraBHbrMH frJlocKocrqMH 6vger cocraB,'Iflrs 45u.

o

coorBercrBeHHo I vr 2, v J2=Jl 114, uevy rorAa
6yler paBeH yron Me)KAy HarpaBnerrHsnrra OO
H O'O'?

BOIIPOCbI K SK3AMEHY
I. MexaHr{Ka

1. MexaHurrecKoe AB[r]KeHrre KaK npocrefirrfafl, Sopvra rBr.rxeHr.rq Marepuz. CucreMa orcr{era.
Pa4uyc-BeKrop.

2. MarepnaJrbnafl, roqKa (uacruqa). Tpaexropr.rq. Pa4uyc Kpr{BH3Hbr rpaeKropnlr. Jlnuefiuas.
cKopocrb r{ JrrrHefiuoe ycKopeHue. flocryrrarenbHoe ABrr)KeHr.re rBepAofo reJra.

3. Taureuur4zl,TbHoe v HopManbHoe ycKopeHrrr. Ce.s:r MexAy nHHefrHbIMI4 vr yrJroBbIMH

xu g erlt irnrre c KI{Mu B err{r{ :a:r.av^r4.

4. llepnrrfi 3aKoH Hrroroua z iloHqrr4e HHeprllranrsofi cucreMbl orcrlera. Bropofi 3aKoH

Hrrorou a v rrolusrvre cvrrrbr, Maccbr 14 rrMnyJrsca. YpaBHeHrae ABr{xeHHx. Tperufi gaKoH Hrroroua
pr rrpeAenbr efo rrpr.rMeHHMocrH.

5. Cacreua MarepuurnbHbrx ror{eK. I]enrp HHepuuu (qeurp lracc). Teopenaa o ABI{x{eHI4rr

ueHrpa r.rHepur4r{.

6. flouqrue a6colrorHo rBepAoro reJra. Monresr HHeprluu reJra. Teopeua lllrefruepa.
7 . Monaeur cr.rJrbr. Monresr HMrryJrbca. YpanHeHr{e MoMeHToB. YpanHeHue BpauareJlbHoro

ABr4xeHHq rBepAoro rerra orHocr{TerrbHo HerroABuxuofi ocn.
8. 3axon coxpaHeHuq HMnyJrbca, 3aKoH coxpaHeHu-s MoMeHTa r.rMrryxbca.

9. Pa6ora r{ 3Heprr{-[ B MexaHHKe. 3Heprvrfl,KnHerr4r{ecKuur r4 rroreHllnaJrbHafl.

10. flonrrne cr4rroBoro norrr. Csqss Me)r(try rroreHrlr{arruofi aHepraefr u culoit.
1 1. 3arcoH coxpaHeHvrfl. MexaHnr{ecxofi 3HeprHH.

II. OcrroBr,r Mo,reKy.,'rtrpHoii Qu:uKIr u repMoAuHaMuKrr
1. floHqrrae r{AeulrrbHoro ra3a. MonexyJr-f,pHo-Kr4Herr{qecKoe roJrKoBaHr4 e reMneparypbl.

MaxpocKo rrrrqecKr4e rrapaMerpbr cr4creMbl.

2. lae:reuue ra3a c rorrKn 3peHus MoJreKyrqpHo-Kr4uerHqecrcofr Teopul4. OcHoeuoe
ypaBHeHrre MoJreKynrpH o -KuHernqecxofi TeopHH.

3. VpanueHr4e cocro-sHvrfl. H4eaJrbHoro ra3a (ypanneruEe K:ranefipoua - MesAe:reena).
4. YpanueHr.re B au-4ep - B aa,rsc a. VIzot epMbl pe axbHbIX ra3o B.

5. Meracra6u-rmHoe cocro flHue. KpuruuecKoe cocro-sHue.
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6. BHyrp eHHflfl. 3HeprLIq pea-IlbHoro ra3a.

7. SQSexr lNoyrs.- Tovcosa. CxuxeHue ril3oB rr roryqeHue HII3KLIX reMneparyp.
8. -flsreuue rlepeHoca - ar.rSSy:ux.
9. -flnneur4e rrepeHoca - TenronpoBoAHocrb.
10. -flereHrre nepeHoca - Bs3Kocrb.

1 1. OcHoeurre repMoAuHaMrrr{ecKrre rtoH-sru.s: BHyrpeHHq-s 3Hepruq , pa6ora, TeIrJIora.

VpaeHeuue nepBoro Haqzula repMoAHHaMI4KIr.

12. 3aeucr4Mocrb rerrJroeMKocrx HAeiL,TEHoro ra3a or BlrAa rlpoqecca. Pa6ora, coBepuraeMa.q

fzBoM ilpH H3orrpoqeccax.
13 . Aaua6aruqecxufi npoqecc.
14. O6parr{Mbre ra neo6parnMble npoqeccu. Kpyroeofi ilpouecc (quru).
15. I-{urcr Kapuo H ero KIIA rrrfl latrearlbHoro ra3a.

16. llpuHuun AeficrBvrfl Te[JroBoro lBurareJlfl I{ xonoAumsofi MaIrrrIHbI.

17. 3Hrpofru;r. 3axou Bo3pacraHut 3Hrporrvrn.
18. Crarucrur{ecxufi eec (repnro4r4HaMr4qecKaq BeposrHocrr). Crarucrl4qecKoe roJIKoBaHHe

BTOpO f O HaqaJra TepMoIHHaMHKZ.

III. SreKTprrqecrBo [r MarHerH3M
1. 3aros Kyroua. HanprxeHHocrb 3JreKTpocrarurrecKoro noJrt. lloHqrHe

3reKTpocrarur{ecKo ro from. flpuuqHn cyilepno3l{uuu oxeKTpur{ecKl4x noreft .

2. floror< Ha[p.s)KeHHocrH. Teopeua faycca Ar-s 3reKTpocrarurlecKoro [or-s B BaKyyMe.

3. llpuueHeHue reopeMbr faycca Ars pacqera nolefr.
4. Pa6ora cvr 3neKTpocrarurrecKoro ror.fl. I-{rzprcynrqur HanpqxeHHocrrr

3neKTpocrarr{qecKof o rI oJIs.

5. floresrlHal. Paguocrr fioreHunarroB. Cs.flsr Me)KIy noreHIIHarIoM v Hanpq]KeHHocrbro

3JreKTpOCTaTHqeCKOf O IIOr-s.

6. Ceo6oAHbre H cBs3aHHbre 3ap-f,Abr B BeulecrBe. Tunu AH3neKTpIrKoB. l4ouuax,3neKTpoHnafl
H Opr4eHTarlr{ oHHaq [onqpr43ar\r4kr.

7. flonqprr3oBaHHocrb. lraerexrpr4rrecKaq Bocrrprrr{MqrrBocrb BetuecrBa I4 ee 3aBl{cl4Mocrb or
reMneparypbl.

8. Teopenra faycca 1^nfl 3neKTpr.rqecKoro nor.[ B lr43neKTpnKe. SnexrpuqecKoe cMeuIeHI4e.

lu::rexrprlqecKaq rrpoHurlaeMocrb cpeAbr. HanprNeHHocrb 3JleKTpurrecKoro rIoJI.s B

AH3JreKTpr{Ke.

9. fpaHuvHsre ycroBn.f, p^nfl 3neKTprrqecKoro ilor-s Ha rpaHl{ue pa3Aexa "AH3JIeKTpIIK

AId3JreKTpI{K ".
10. PacnpeAexeHkre 3apfl,AoB B rrpoBoAHr.rKe. Srerrpocrarrrr{ecKoe nore BHyrpvr vr claapy)Kn

rrpoBoAHHKa. 3rexrpo crarllqecKas 3aurl4Ta.

1 1. SnexrpoeMKocrb yeAr.rHeHHoro rrpoBolHr4Ka, cr{creMbr rrpoBoAHI{KoB H KoH4eHcaropa.
12. 3neprux 3apfl)KeHHbrx yeAlrHeHHoro rrpoBoAHr4Ka,, cucreMbl IrpoBoAHIrKoB u

KoHAeHcaropa. 3ueprux oJreKTpuqecKoro ilor-s. O6renruaq rrorHocrb 3HeprI,Iu 3neKTplrqecKoro
IIOJI.fl.

13. XapaxreplrcrtrKr4 sneKTpr.rqecKoro roKa v ycnoBufl ero cyuecrBoBaHu-s. PagHocrr
rr oTeH ulr aJr o B, 3rI eKTpoABI4 xylq afl cvr t4 H afl p-f, )Ke H H e .

14. Kraccri.{ecKaq 3neKTpoHHaq reopr4.fl 3xeKTporrpoBoAl4Mocru MeraJIJroB kr ee

HeAOCTaTOT{HOCTb.

15. BrreoA 3aKoHoe ON{a u flNoy-rrx - Jleuua H3 3neKTpoHHbx npeAcraBreHufi.
16. Marnr4rHaq uHAyKuz.fl. 3arou Euo Canapa. lloHqrlae MarHl{rHoro ror.s. flpuuqun

cyn ep il o 3kuil4vr M arH rrrHbIX Ir o JiI efi . M aruurur'rfi M o M eHT.

17. MaruHTHoe rIoJIe ilpqMoxl4uefiuoro H KpyroBoro roKoB.
18. Ifrapxynil\krfl BeKTopa rraaruuruofr r.rHAyKrlnu. 3arcos ilorrHoro roKa. Marsnruoe IroJIe

Anr4HHOfO COneHOIdilA V TOpOHAa.

19. [nuNeHHe 3apqx{eHHbrx rracrnu B 3J]eKTpr4qecKrzx r.r MarHI4THbrx IroJI-ax.

20. 3$$exr Xolra. llpunqun AeficrBn-q ycKopurerefi 3ap.sx{eHHblx r{acruu.
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21 . llou flTue MarHr{THoro MoMeHTa aroMa.
22.Muxpo- H MaKporoxu. Mo:reKynqpHbre roKrr. MaruurHafl. BocIrpI4HMr{LIBocrb BelrlecrBa.
23. 3arcoH rroJrHoro roKa Ar-f, MarHr4THoro ilor.s B Berrlecree. Halpq)KeHHocrb MarHlrrHoro

rroJrs. MarsHrHar rrpoHuuaeMocrb cpeAbr. IrIH4yxuHq MarHrrrHoro ilor-s B BelrlecrBe.
24.fpawrrrHbre ycroBr.rJr Arur MarHr{THoro noru{ Ha rpaHI4IIe pa3Aena AB}x cpeA.

25 . T unsr MarHerlrKoB. Kpunar HaM arHrr qprBaHnfl,. To.{ra Kropz. loueuu.
26. Onrn @apaEex. Marsurssrfi rroroK. 3AC HHAyKITHT{. OcHoeHofi 3aKoH

3JreKrpoMarHr{rHofr uu4yKIII{I4. flpanuro JIeHua.

2l . CawonHAyKrlvrfl. vr B3aHMoHHAyKrIhq. Zu4yxrlrBHocrb v B3avrMHaq rrHAyKTHBHocrb. Toru
p a3 M brKaHprfl. 14 3 aM brKaHI4q.

28. 3uepru.q MarHHTHofo rtor-s. O6renruaq rrorHocrb oHeprI{H MarHHTHoro iloJl-a.

IV. Konebanufl u Bo.,'IHbI

1. Ceo6oAHbre r{ BbrHyxAeHHbre r<ore6aszr. fapruoHr4qecKr{e MexaHrrqecKl{e xore6a:avrs, v Lrx

xapaKTepHcTr,rKH.

2. 3ueprur rapMoHHrrecKHX MexaHHqecKHX xore6asufi. flouqrue o rapMoHLIqecKoM v
aHfapMoHnqecKoM ocur4xrqrope.

3. CroNeHHe oAHHaKoBo HarrpaBneHHbx rapMoHr4qecKax ro:re6anufi. Bueuus.
4. CnoxeHr.re B3ar4MHo [epneHAr4KyxqpHbrx rapMoHr{qecKux r<ore6anufi. @urypr,r JluccaNy.
5. 3aryxaroruue MexaHr.rqecKr{e xore6anuq. 9acrora, roe$SuqueHr 3aryxa:anfl,

r o rap u Q M r4 qe c Kr4 ft 4 e rp e nr e HT 3 ary xa:avrfl, M ex aH u q e c KI4 x x o ;r e 6 as u fi .

6. BuuyN4eHHbre MexaHr4trecKlre xore6aHu-s. AnauuryAa kr Susa npu BbIHy)KAeHHbx

MexaHr.rqecKr{x xore6 aH Lrflx.

7 . Mexasuqecxufi pe3oHaHc. PesoHaHcHbre Kpr4Bbre. Cooruoru e:alas, Me)Kry Sarauu
BbrHy)KAaroulefi cr4Jrbr lr cKopoc rvr rrpr4 MexaHrrr{ecKoM pe3oHaHce.

8. MexauugNa o6pa:onaHilfl MexaHprr{ecKnx BoJrH B ynpyrofi cpele. llpo4onbHble 14

[onepeqHbre BoJrHbr. Bo:rHoeoe ypaBHeHr.re v ero pe[reHue. faprraoHl4qecKlae BoJIHII 14 HX

xapaKTepr4cTIIKr4.

9. Oa:osaq cKopocrb r4 Ar{cflepcrr.s BoJrH. Boruoeofi narer r4 rpynnoBaq cKopocrb.
10. llonqrr4e o KorepeHrHocru. I4urepSepeHur.rs BoJrH. Cro.sque BoJIHII.

I 1. Kone6arerrsrrfi KoHryp. fapuoHuqecKrre 3neKrpoMarHurHbre xore6aHlaq H r4x

xapaKTephcrr4Kkr.
12. 3aryxaroque 3neKTpoMarHr.rrHbre xore6aHraq. r{acrora, r<oa$$HIILIeHT 3aryxaHvrfl,,

norapu$ruuqecrufi AeKpeMeHT 3arlxaHlr-f, 3neKTpoMarHHTHbrx r<ore6asufi. ,{o6porrrocrb
rore6areJrbHoro KoHTypa.

13. Brruyx4eHHbre 3neKrpoMarHr{rHbre xore6aHr.rq. AvnruryAa v Sa=u BbIHyxtAeHHbIX

3neKTpoMarHr4THbrx KoJre 1auuit.
14. @apa4eeBcKaq v MaKcBeJrJroBcKas rpaKToBKH .flBreHu.f, 3rleKTpouarsuruofi I4HAyKqI4H.

Tox cuerueHr{q.
15. CucreMa ypaBneHufi Maxceerra. 3rercrpoMarHrrrHoe rroJre.

16. Bo:rHosoe ypaBHeHr4e [nfl 3reKTpoMarHr{THoro ilor.s v ero perueHr.re. Cxopocrr
pacnpocTpaHeHHtr ?JIeKTpOMaTHLITHbIX BOJIH B cpeAax.

17. OcHoeurre ceoficrea 3JreKTpoMarHr4THbrx Bo-rrH. 3ueprnr vr IroroK 3Heprurr
3JreKTpoMarHHTHbrx BoJrH. Bexrop flofinrvrHra. I4unyxbc 3reKTpoMarHlrrHoro ror.fl.

V. Onurrca
1. 3nercrpoMarHprrHaq rpupoAa cBera. flpuuquu froftreuca. 3axostt orpaxeHll-s v

rrpenoMxetvr.fl. A6co:norurrfi H orHoclrremsrrfi rroKa3arenl,I npexoMreHn-s. florsoe BHyrpeHHee

orpaxeHue. CeeroBoAbr.

2. KorepeHrHocrb 14 MoHoxpoMarur{Hocrb cBeroBbrx BorH. Bpenaeun6x KorepeHTHocrb.
Bpenrx 14 Arrkrlua KorepeHTHocrr{.

3. Onru.{ecKaq g.nvrHa nyru. Onrr.rqecxa.s pa3Hocrb xoAa. Pacqer HnrepSepeHquoHHofi
Kaprr.tHbr oT AByx KofepeHTHbrx IrcTor{HIrKoB.

4. flonocbr paBHofi roru1uHbl rr paBHoro HaKroHa.
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5. llpocrpaHcrBeHHat KorepeHrHocrb. Pa4Ilyc KorepeHrHocru.
6. flpraHuun frofireHca - @pene"rrq. MeroA 3oH @peuerr. flpxnroru.IHefisoe pacnpocrpaHeHue

cBera. luSparqur OpeHer-s Ha KpyrnoM orBepcrr4vr H AI4cKe.

I .AubpaKqnr (Dpaynro$.pa or 6ecxoHer{Ho ArHuHofi nprnrofr uIeJlH.

8. Au$paKrlr.rq (Dpaynro$epa Ha orHouepuofi auQparcqHosHofr pemerKe.

9. llonqrr4e o ronorpa$"".
10. EcrecrBeHHbtirt u notspu3oBaHsrrfr cBer. florrprE:ar\vrfl rIpH orpalnele^nvr I{ npeJIoMJIeHI4rI.

3arou Eprocrepa.
11. llo:rrpusarJr4fl rrpn ABofisou nyqeilpeJroMJreHur4. O6rrrcnoeeuHrIfi v seo6stxuoeeHHsIfi

rryqvr. OnruqecKafl ocb Kpr.rcran:ra. llor.f,pn3aur.roHHble rrpu3Mbl. 3aron Mzutrcca.

12. HopnaaJrbnafl. rr aHoMzlrrbHafl, Ancrrepcuu. MeroAbr ua6nroAelnnfl, trvcilepcvru.

cAMOCTOflTETbHA-fl PAEOTA CTyAEHTOB
rrprrMepHble reMbl peQeparlrBHblx pa6or

1. @Hguxa - HayKa rIo3HaHH.a Mlapa.

2. flpocrpaHcrBo LI BpeM.s n $H:r.Ixe.
3 . AeroNa ar r43ar\r4fl $ n:uuecKo ro 3Kc[eprIM e HTa.

4. AeroNaarur{ecKue H3MepHTeJrbHbre ycrpoficrBa B 3KcrlepuMeHTturbnofi SusrrKe.
5. MoAelupoBaHrre npoqecca pacnpocrpaHeHr4q ylapuoft BoJIHII rIpH B3pbIBax B

pa3rur{Hbrx cpeAax.

6. Penoruoukrfl B 3Heprerl{Ke.

I . llopx4or< rE 6ecnopsAoK B Mlrpe 6omruHx MoneKyr.

S.3xcnepzMeHTa[bHbre r{ccJreAoBaHr4fl oxeKTpoMarHHTHoro no,t.fl 3eu:ru B o6racru
cBepHH3KHX qaCTOT.

9 . [lapoea-s MorHu s, u eE npupoAa.

10. MarnurHoe IroJIe 3euru.
I 1. @rEguxa rroJryrrpoBoAHHKoBbIX npl46opon.

12. 3rexrpuqecrBo B xI4BbIX opraHl{3Max.

13. 3nercrpuqecrBo n arnaoc$epe.

L4. IIa:epHo-HHAyIIHpoBaHHbIe rLIApoAuHaMurrecKHe BoJrHbI.

1 5. Ou:r.rqecKne MeroAbI perncrp ar1vrr 3eMxerp scelauit.

16. ZcroquuKu MoIrIHoro ynbrpa3ByKa.

ll . @r.r:prqecKr4e MeroAbI eo:AeficrBr4fl Ha BeurecrBo.

18. BoroxouHo-ofrrrrrrecKrre rupocKorlbl.

19. flpulleueHr4e 3aKoHoB Su:rExra B co3AaHHH npI,IHIII{ilHul-,TbHo HoBbIX MeroAoB

o6pa6orKr4 Bert1ecrBa.

20. Onruxo-3neKTpoHHbre upn6opu g.nfl aBToMarr.rqecKoro KoHTpon.fl IroAnHHHocrH

3 arrlr{THbrx f o JrofpaMM.

Cnucox Mo)Ker 6urn 3Har{r4TeJ'rbHo pactuupeH. Tenny pe$epara cryAeHTbI

cofxacyroT c ilperroAaBaTeJTeM.

7. I/TIEEHO.METOAHTIECKOE I4 PIH@OPMAIIUOHHOE
O E E C TI E TI E HI4E AII C UVTII TVTH bI

a) Ocuo BHafl xl{reparypa.
1. Tpo$r4MoBa T .I4. Ougzxa: yve6uux Arq Bbrcrrrero npoSeccl4oHarbHoro o6pa3oBaHlr-s ro

rexHr4rrecKrrM HarpaBneHu-flM I T.14. Tpo$uuoBa .- Mocxna : AxaAenaux,2012 .- 316 c. '. krIr.,
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