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n. IIEJII,| OCBO EHUfl, I.I1'CIil,IIIJII,IHbI.

Ile.untnur ocBoeIII{t AI,IcqTITIJILIHII <OrzsuKD flBrrflerc . o6ecne.{enr4e 6ygyuero

cflequiuucra uayvnofi Qtzsuuecxofi 6a4oit, na roropoft n nrrcnreft rexuuqecxofi rrrKoJre

crpolzrcs o6rqeIaHNeuepHar r.r clerlr4aJrbHar rroAforoBKa. lllocae4onarenbHoe r.r3freHr.re Quzuxu
nupadarrtnaer cueqrzQz.recrzfi MeroA Mbrrr.TJreHrrr, {zsrzvecKyro r4HTyr{qurc, Koropbre

oKa3brBalorc.f, BecbMa rrJroAorBopHbrMr,r r.r B Apyrr4x HayKax. Cuequanucrrr, nonyqr.rBrrrue

Ixupo.Koe $ns.aro-lrareMaruqecKoe o6paroBaHr{e, Moryr caMocroflTeJrbHo ocBa}rBarb HoBbre

TexHl4qecKr.re rralpaBJreHulr, ycnerxHo paQorarr B Hr4x, JrerKo nepexoAr.rrb or perueHr4fl oAHLrx

3aAatl K llpyrrrM, r4cKarb r{ecraH.4aprHbre r4 HerpaArzrluoHHbre rryrvr, qro oco6eHHo BaxHo AJrt

upo@r:ccttouarusoft Ivro6umnocrrz cnerlr{anucroB B ycnoBasx ycKopeHnofo pa3Br{Trzr rexHzKpr.

3 aAa.ru Ar{cqurlJrr.rnbr :

o reoperr,IqecKafl rroAforoBKa n o6racru Quzurcn, no3BoJrflrorqax 6ygywuM llHxeHepaM

opveurr,rpoBart>cs. B rroror(e uayunoft r4 TexHzqecxoft zuQopMarlr4r4 u o6ecne.IuBaloulat I,IM

Bo3Mo)rmocrb rlrclroJrb3oBalrl4fl HoBbIX Sttsu.recxux nprlHr(IlrroB B Tex o6racux, B Koropblx oHI4

cneIII4 aJrlr3r{py}oTcf, ;

o (popvrupoBaune HayqHoro MbrrxqeHrrr, B qacrHocrr.r npaBkrJrbHoro rroHrrMaHntr rpaHl{q

rrpr,rMoHrlMocru pa3JrurrHblx Qusrnuecxux uonsrufi, 3aKOHoB, reopufi u yMenr4s, oIIeHLIBarb

cTer]efrb AocToBepHocTr,r ]pe3yilbTaToB, IlolyrreHHbrx c rrroMoIIIbIo SKcnepI,IMeHTanbHbIX klJII,I

MaTeMarI,IqecKMX MeroAoB krcc ne noBaH.prs.;

o Bbrpa(iorKa rrpr4eMoB r,r HaBbrxoii pemeuuft rourcperHbx san'a'c, I,I3 pa3HbIX o6lacreft

Qusunu, rroMorarcqr4x cryAeHTaM B Annb4efirueu perrarb I4HXeHepHbre 3a!.avn.

o o3Hax:oMJreur{e cryAeHroB c coBdeMeHuoft uayuuoir annapa'typoft u nupa6otxa y HI4x

HaqaJrbHbrx HaBbrKoB npoBeAeHr{.fl gKcnepuMeHTaJrbHbrx HayrrHbIX LIccJIeAoBaHufi pauzuHrx

Qusuvecxux sruenuft rr oqeHKI,I norpeuncircreft usnrepeuuii.

2" MECTO AI,ICqUIJII,IHbI B CTPyKTyPE OTIOTI BO

IlaNna.s qenb Bbrcrlero o6pasoBannfl. - [onyqr,rrb HayqHoe [peAcraBneHrle o npupoAe I4

Mero.n,ax ee rlo3HaHr,r.s. Cr[gzxa KaK BeAyrrlafl HayKa o npupoAe I{rpaer rJIaBHyIo poJlb B

AOCT.[IXeHI4I4 3:f OI{ IIeJII{.

Jlzcqunnuna <@rgur<a> orHocl,rrcs K 6asonoft qacrl,I 6norca B.l ocuoeHofi

npo(fr:cczonaltuoft o6pa:onarenrnoft qporpaMMbr. Vlzyueyue AI4cIII4nJILIHbI rIpoxoAI,IT Bo

BTOpOM rir Tper.6eM ceMecrpax.

tr{sy.reuue Arzcrlzlnuubr rrpeAnoJraraer :e'art]jilre y oryAeHToB [potIHbIX 6asosrx suauuir

urro;rrnofi (puszrz a raxxe (fyu4arvrenranbHblx xtauuit rlo MareMarLIKe.

,{rlx ycneuHoro ocBoeHrzr Kypca Qzsnr<u cryAeHTaM ueo6xoAlrvro 3Harb coorBercrByrouue

pa3Ae.[br Bbrcrre[ MareMar]rrKI,I :



1. flu${epeHrlrraJrbHoe ucrrr4cJreHLrq.

2. I4ur er panbHo e r,rcqrrcJreHr,re.

3 . Auwn: ruqe cKar re o M erp v r u tungi,tuas zurre 6p a.

4. Pslu.
5. Slerueurbr BeKTopuoro aHaJrr{3a.

r$. Q)yurqvr,r KoMlJrercHofo [epeMeHHofo.
'7. [u$QepeHrlr4aJrbHbre ypaBHeHr4fl .

13. 3leuenrbr reopull B epofl THoc r eft n MareMarr.rtrecxot crarr4 crrrKt4.

3. r(oMrrE'rEHqI,Il4 OByTIAIOIIIEI O C.fl , O OpMI4pyE MbIE B pE3yJIb TATE
o c lB o EHtLfl I.VICJ\ r,ItrJlrrHbr (M oAy Jrfl )

Ilocle4onareJlbHoe LI3yqeHI4e Qlasuxu nupa6arrrnae'r cueqnsz.{ecKlrfi MeroA MbrrrrJregr4.rr,

Susuveclcyro I4HTyI4III4Io, Koropble oKur3brBarorcs BecbMa.[noAorBopHbrMz r4 B Apyr[x HayKax.

Cueqltalucrrr, rIoJrfrLIBIIrI4e rrrrzpoKoe $usuro-uareMaruqecKoe o6pa:onaHve, Moryr
caMocro.f,TeJlbno ocBal,IBart; HoBbre rexHr,rqecKr.re HanpaBlreHurfl, yctternHo pa6orart B Hr4x, nerko
nepexoAl{Tb or pelrreHl,It oAHLIX 3aAarr K perxeHr4ro Apyfr{x, trcKaTb HecTaHAaprHbre kr

Herpa,[HIII{oHHbIe ryrllr, qro oco6eHuo BaxHo 1.nfl npo(feccuoualuroft uo6ulluocru
clleqflanncroB B ycnoBlztx ycKopeHHofo pa3Br4Tr4.f, TexHr,rKr.r, KorAa aMopru3arlur 4ocrzxeuufi
KOHKperHbrx y3Kocleqr4aJrE HbrX gHauufi [po[cxoAr4T qpe3BbrqafiHo 6trcrpo.

B pesy.rmare ocBoeHufl, AyrcrJvnJurHbr o6y.rarorqzftcs .4olNeu o6naAarb cJreAyroullrMr4

KOMIIeTeIIq*IfiWIiI:

cnocoduo,crbrc K caMoopraH u3a:!l'l,:z u cauoo6pa3oBaHr{ro (OK-7) ;

cnocodnocrnro [peAcraBnsrb aAeKparHyro coBpeMeHHoMy ypoBHro sHauraft HayqHyro
Kaprl4lry MI{pa Ha ocHoBe 3narrufl. ocr{oBHbrx uolorxenplft, 3aKoHoB lr MeroAoB ecrecrBeHHbrx
HayK u MareMarr{Kr.r (OnK-l);

cuoco6uocrblo BbulBJrsrb ecrec'rneri,uouaytrHyro cyrqHocrb npo6lerra, Bo3Hr{Karoulrzx B

xoAe npo(peccrEonalrnofi 4exrernuocitz, [pr.rBneKar,'b Ins. r{x peureHr4fl Snsrano-
MareMarr.rrrecxlrfi annaput (OilK-3 ) ;

cnoco6uocru o6pa6art;IBarb n npe4ctaur{Tb AaHHbre gKcnep}rMeHTaJrbHbx nccneAona;auit
(onK-s);

cnoco6nocrs K rIpoBeAeHLIro uaruepenzft u r4ccneAoB r{r purrr4qHbrx o6rerron [o
sa,4aHHoft Mero,4r{Ke (IIK-3);

B pe3yJrbrare ocBoeHrrfl {urumu o6yvaroqufrcn AoJr}r(eH AeMoHcrpr{poBarb
cneAyroque pe3ynbratr o6pason aHufl:

1) 3narr(OIIKI):
QyqaaueH'raJlbHble $rzsuuecxue rrourrr{r, 3aKoHbr, v reopupt KJraccr4qecKoft n conpeuennofi

(pzsuru; qucrel{Hble rlop-{AKr4 BeJrr{srzH, xapaKrepHbre AJrr pa3rt4trFrbx pa3lenoB (frasunu;

ocHoBHbIo :iaKoHbI vt npI4HIII{rIbr, KeropbrM [oAr{r4Hflerct rroBeAeHr{e pa:uoo6pasnrrx

$usu'rr:cxtzx lroAeneft, a raKxe, BbrreKaroulre Lrg grI,IX 3aKoHoB cile,4crBu.f, H Bo3MoxHocrb I4x

IIpI4MeHeHr{r Ha rrpaKTr,rKe;



Teoperl'IqecKI4e MeroAEt rlocrpoeHl4s peureHr,rr p€r3Hoo6ptl3Hbrx 3aAaq rto ftIa3r.rKe u MeroAbr u
trprur rlrlrrbr rro oraHo BKr4 gKcrrepr{MeHToB e S raszxe ;

oc HoBHbre MeroAbr KoMrrbrorepuofi Szszrcrz;
ocrroBHbre rrpr4Hrlr,Irrbr cBr3r.r (pusuxvt c [pyfr{Mrr HayKaMrr;
uc ropffo p il3Bkrrurfl Qusllrrz ;

BK.rraA orerr{3crBeHHbrx r4 sapy6eNuux yqeHbrx B pa3Br{T,r{e (pusrzxvt.

2) Yvrerr(OIIJK-3):
trotr.flTb IIOCTaBneHHyIO 3aIiAI{y:' opr4eHTr,rpoBarbcr B KraccuqecKux v coBpeMeHHbrx

rr o cTaHoB KaX Q: yn4 arra eHTaJrb Hbrx ra npu rl h Autrx s zsu.re cr{r4 x 3 aralrax;
rrp o B oAr,rrb fi r,r s uve cru it auarrus rrp aKrrqe c :r;nx 3 anaq:
npuo6peraTb HoBbre HayqHble u [paKTrzqecKze 3HaHr4 fl., orvpar.Lcb Ha MeroAu (fusurz;
rIlloBoAI'ITb gKclepI4MeHTbI rr o6pa6omy AaHHbrx c r4crroJrb3oBaHr4eM coBpeMeHHbrx

unSnprvraqploHublx vI KoMnbrorepHblx rexHororlzft, /leJrarb npaBl,InbHbre BbrBo4br u3
corrocTaBJreHr.rs p e3ynbTaToB Teopr4r4 r4 3KCrrepuMeHTa;

IxI4poKo uonoJlb3oBarb HayqHylo, cnpaBor{Hyro wrreparypy, r,rHTepHer-r4u$oprraaqzro B

pa3II,IqHbX BI,IAaX .4eflTenbHocTr4;

rIpI'IMeH.flTb HayKoeMKUe rexHoJlorulrvrHaKerbr rrpofpaMM AJrr pe[reHr,rr npr.rKJraAHbrx 3a1a'q-B
o 6lac ru tluzut<u I4 B Apyrl{x o6nacrsx npo fr eccraonamno.il: Ae.f, TeJrbgocrr4.

3) Bnaserr(OllK-S ;OK-7) :

Teoperr4rrecro.rMr.r MeroAaMz Kyp ca o OIqpfi Srzsrzrz ;

MaTeMaTI4rrecKIrM allnapaToM cooTBeTCTByrOqI4M TeopeTlzrrecKprM MeToAaM Kypca o6rqefi

Qnsuxz;
MeloAaMrr alaulplsa u pOrueuux 3aAaq no (pzsr,rxe;

a[fiaparoM I4HTefpaJIbHoro ucqucreHl4rr Anf, peIIreHI,IJl pa3rl4rrHblx 3aAarl, BO3HI{KarOrIuX B

Snsuxe, TexHI4I{e, gKoHoMI4Ke ;

Mero.4aMlr [cloJIb3oBa]I]I.[ KoMnblorepa, I,IHTepHer-Texnonornft rrpr4 perxeHuu 3aAaq rlo
@rzsuxe;

HaBbIKaMLI pa6oru B coBpeMenuoft Slreu.recKofi la6oparopulz, MeroArzrofi nocraHoBKr{ r.r

rIpoBeAeHI'Ifl $usu'recxoro excuepuueurp, HaBbrKaMtr rpauornoft o6pa6orru pe3ynbraroB
orrbrTa rr colocTaBJreHr4r r,rx c TeopeTr,rqecKl{Mr.r AaHHbrMr{;

HaBbIKaMI{ caMocrorremsuofi pa6orrr; rfaermardra ocBoeHr,rr 6olrruoro o6r€nra uu(foprrlaUrau
n pelneHr4fl, cJro:xHbIX r,r Hec'raHAaprHbrx gaAa.r.



4. C Tpl/KTypA I,I C OAE p XAHI,IE AI4 C IIUI JTI,IHbI

O6r[at rpy4oervmocrb AI,IcqulJrI4Hbr cocraBJr.rrer 12 sa.{drHrrx eALrHrrrI (432uaca).
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Tenraruqecrclrft u.rran ArrouurrJrrrHbr

I. Mexaulrna

1. Beeletrrae, llpe4iraer SustIxu. MeroArr (pusuuecxoro nccneAoBaHuAi orrbrr, rrzr]ore3a,
31191g:pIrMgHT, Teopl4fl. BarxHefturle graIIbI Lrcropr4v Srasnrcu. Pom (fzszKr,r B pa3Br,rrr,rr4 TexHrzKt4

lrBlruflHne rexHl4lfl4 Hapa3BLITI{e (plrsuru. Ponr (pusuKr,r B craHoBJreHr.ru r,rHxeHepa. Csssr
(pusuxu c ApyltrMlr HayKaMr{. Ycnexz coBpeMeHHofi (fusurcr,r.

lZ. Heroropsre cneAemaz lag Mlareuarzxpr. Porm MareMarr.rKr.r B u3yqeHuu $uzurcu. @yuxqzz
I4 I{x lrpoll3BollHbre. ZHrerpupoBaHr.re. O cuucre [polr3Bo,4Hofi v unrerparaB rrpvrroxeHr4lr K

Snsu,recrvM 3aAaqa"Nr. 3reriuesrsr nerropuofi anre6pu: olpeAeJreHr4e BeKTopa, cJro)KeHr4e

BeKTopoB, yMH o xeulre B eKTopoB, grz S S epenq[p oBaHr{e BeKTopHbrx BeJrn qr4H.

[uS(lepenq[anbHble ypaBHeHI4s. SreuenrapHbre cBeAeH);A;,fl. u3 Teopvwr Bepo.f,THocrr4.

11. Krzneirdarzr<a nocr).narenrHoro nnzxeHraq. KznervraruKa KaK pa3Aen MexaHrrKr,r.

MexatruqecKoe ABI4)KeHLIe KaK npocrefiurax (fopma ABrzr(eHr.rr Marepr.ru. MarepualrHa{ TorrKa

(.lacrraqa). Cur:reua orcrrera. VluepguasrcHbre cucreMbr olcrrera. Pa4zyc-nerrop. Ilpuuquu
orHoclzreilbHocrl{ farvre.s. Tpaercropr,rx.PaSuyc Kpr.rBrz3Hbr rpaeKTopr{u,Iluueirua{ cKopocrb r.r

rulseiinoe ycKopeHlre. TauresqutulbHoe 14 HopManbHoe ycxopenIlg. Cnsgr MexAy maueftutrun u
yfJIoBbIMI,I KrzHeMarI4tIecKI,IMI{ Berluqr.rHaMu. llocrynarenEHoe ABI4xeHr,re rBepAoro reJra.

21. .IJznaMzra nocrynareruuoro neuxeHzx. [zuavruma KaK pa3AeJr MexaHrrKz. llepnuft
3aKo.H Hrrotona pI rloHrrue: r,rHeprl[anbuo{ cucrelrbr orcqera. Bropoft 3aKoH Hnroroua z
rloHflr'Ire crrJIbI, Maccbl Iz I{Mnynbca. Ypan4enkre ABrzxeHun. Tperuft 3aKoH Huorona Ia npeAenbr

ero Hpl,IMeHprMocrlr. HevuepqzaJlbHble cucreMbl orcrlera. Adcornorgble LI orHocI,ITeJIbHbIe

cKopocrb rr ycrcopeHlre. Crznrr r{HeprIHH. Ifeurpo6eNnafl. ckrrra. Cut:m Kopuonuca. Cucreua
MarepvanbHbrx rorreK. I-{enrp unepquu ( rr,racc), Teopervra o ABr{xeHr.rr4 IIeHTpa r{Hepqr{r4.

:'. B llonsrne a6conroruoro rBepAoro reJra.

Moueur cr{Jrbr, Moueur r.rMnynbca, Moiuer,rr r.rHepur4r{. Teopevra Illreftuepa. YpanHenze
MOMe]{TOB (Cnl3r MOMeHTa r4MnyJrboa C MqMeHTOrr,r CUIU). vpanUeUUe BparrIaTeJrbHOfO

.qBuxeHr,rs rBepAoro reJra orHo cr{TeJrbHo nenoAsuNuoft o crz. KuueruqecKaq gHeprr{{

Bpauarcueroc rr rBepAofo reJra. fupocron!,rqecKzft sQSenr. Cno6oAurre ocz.

6. 3axourr coxpauenug. 3na.reHr,re 14 ooAepxaHr{e 3aKoHoB coxpaHeHr{fl B MexaHr,rxe. 3arou
coxpaHeHr{fl r.rMrrynbca. O4uopo4Hocrb npocrpaucrna. PeaxruBHoe ABrdxeHue. 3axos
coxpaHeHr4{ MoMeHTa krMrryJrbca. Izlsorpouu.a [pocrpaHcrna, Pa6ora, sHepfur, MorrlHocrb.

Cn.asr MexAy rroreHrlr4aJrruoft sHeprzefr.u cunoft, flousrue cr{JroBoro rroJrr. Koucepnau.rBHbre r.r

HeKoHcepBarr4nubre cr4Jrbr. l3axou coxpaHerrr{s gHeprru4 B MexaH}rKe. OruropolHocrb BpeMeHI4.

Koncepnau,rBuas vr AnccvilalvB:uas. crrcreMbr.

lt. Srelrerrrrr uexauurcra xu.(xocrefi u ra:on. O6que onoftcrua NrzArocrefi H ra3oB.

VpanHeuue ABr,rxeHr4{ n $opnre 3finepa. llone cropocrefi, rrkrHvrvru'rpy6rcu rora. YpanHeHI4e

Hepa3llbrBHocru. YpaeHeu?re Eepuynnu. Ctrcreva ypanuerlaft fa3oAlrHaMnr[. Bssrocru.
Te.reHze nssxoft xr4AKocrr.r. Ooprrryna llya:eftna. Jlalrrznapruufi.uryp6yrenrnrrft pe)Kr4Mbr



TeqeHz.[. I{upxynxqufl cKopocrl4. llorenqnarbHoe rr Br.rxpoBoe ABr4]r(eHr{f,. ,{nnNenze rel n
xlrAlKrJcrrx u la3ax. Teopeua Xyroncroro.

li. 3lenreuru cneuua.[EneE reopuu o:rnocurelruocrl4. llprauqzu orHoclrreJrbHocrr{
3fiururefiua. Ponr cKopocl[ cBera. flocryrar nocrorHcrBil cKopocrr4 cBera. llpeo6pasoBalvrs.
Jlopeuqa. Jlopeuqeno coKparqeHl4e Anr,rHbr rr 3aMeAJreHr4e BrpeMeHu. Persrr4sracrcrufi r.rMnynbc.
Bsaplrlocns3b l\faccbl I,r gne]pru[. [esercr Macc. Sueprur cuflgn. CoornoureHrze MexAy nomrofi
snepraefi I4I4MrlynbcoM qaorl4llsr. fpauuqa [pr{MeHr4Mocrr,r Knaccnqecxofi (urrorouoncr<ofi)
MCXAEIUKI,I.

II. Ocnonbr MoJreKy"unpnofi $usunz u repMoArrHaMuKrr

9. Molerylspno-ruanerzqecrcas reopzs ureamnoro ra3a. Ocsonuue rroJroxeHrzs

MoJIeKynspHo-KLIHerrIqecKoft Teopurl BerqecrBa. Mr,rnpo- r4 MaKpococroflHr4fl. clrcreMbr.
MarpocxoulrrlecKlze napaMerpbl. llon.qrue r.rAeaJlbHofo faga. MonenynrpHo-KvHervrrecKoe
roJIKoBaHLIe reMrleparyprr. 9ucno crenenefi cso6oAlr MoJreKyJrbr. Bnyrpeuuss gHeprzt
I{AeanbHoro ra3a. 3axou paBHopacnpeAeneHkrf, gHepruu IIo crerreHru cno6oArr. flaueuue ta3a c
ToqKI{ 3peHI,Ifl IvIoJIeKynf,pHo-KLIHeTI,I.recxofi Teoprlu. Ocn0nuoe ypaBHeHr{e MoneKynspHo -
Kl{Herl,Iqecrofi reopuu. YpaeHeuze cocrorHrzr r4AeanbHofo fa3a (ypannenue KnanefipoHa -
Men4eleeea) .

10. 3nevreurbl Kraccr4rrecr<oft crarr{cTr4Kpr . fluuurtuuecxrze lr craruc'wrqecKr.re

3aKolJ(cMepHoc't[ n $IEsure. Crarucruqecr<uft MeroA lrccne,4oBaHnfi crrcreM. Oasoeoe .

npocrpaHcrno, Sasonar ror{Ka, (pasonax g.reftxa. flousrue o (fyuxqurz paclpeAeJreHrzfl.

CrarzcruqecKoe ycpeAHeHr4e. PacnpegeJreHue Marcnerla (pacupe4eneHr4e MoJreryn no
a6comornrlM 3HatIeHIrflM cKopocrr,r). Cpe4uue cKopocrz MoJreKyJr. BaporraerpuqecKarr (poprrayua.

Pacnpe4ereuue BomqMaHa. Pacnpe4enenEe MarcBeJrJra - Bolrqvaua.

11. P€artlurte ragu. Cumr MexMoJre4ynspHoro ssauvroAeficrBr4fl. B ra3ax. Ypanueuue Ban-

4ep-Baanlca. llsoreprubr peanbHofo ra3a. Meracra6uJrbHbre cocrorHr4.fl. Kprzrrzuecnoe

cocro,IHr,Ie. BuyrpenHxr sr{epfr4s peanbHofo rasa. 3$@exn [Noynr - Toucoua. CNnxeuue ra3oB

r{ rroJrJ reHr{e HH3Kr4x TeMnelpaTyp.

12. Qeofiorea NzlxocTq[. Xapaxrep4crr4Ka xr4AKoro cocro{Hr,r{. CrpoeHne Nu.qrcocrefi.

ErtIzNuuft noprAoK. llonepxuocrHoe Har.sxeuue. Curu, Brl3HrrKaron$.re Ha rcpnnofi noBepxHocrpr

xrlAKocrr{. (Dolrrvryna Jlawaca. Ycnos[s paBHoBecr{s Ha rpaHr4rle AB)x cpe4. Kpaenoft yror.
CN{awBaH[e" KanrarrspHbre frBlrenvrs..

13. Csoftcrea reepnrrx rer. Anrop$urre r.r Kpr,rcrarrr4rrecKr{e rera. KpucrurnnarecKas.

perrrerra. [arr"uuit ropsAoK. Ynpyra.a uiltracrurrecrax 4e$opMa\uur.3axou fyxa. .{e(pexlu a
Kpr,rc'rannax. XuAxue Kplrc'ranJrbr.

14. Oason,bre panHoeecus Lr frasosrre lepexonrr. Oa":u BerrlecrBa. Vcnonus paBHoBecl,rs

$az. l4tctapenve 14 KoHAeHcarIus.. flrasrenv,re 14 Kpr{crannr4sarfr4s. Vpanuenue KuaneftpoHa -
Knays ayca. (> agoeafl AI4 arpaMMa (4zarpanarua co crof Hr.r t). T p oftyat rotrKa.

15. SneNreHrrr reopuulpTenxHeBeHalft. flonsrrae croJrr{HoBenraa. Vnpyroe r{ Heynpyroe
croJrrsroBeHrax. llpzqeJrbHoe paccrosHrde.Pacces:rtue qacrurl. Cpegytx 4lrlaloa cno6o4uoro
npo6e.ra. flpuHqun AeraJrbrrofo paBHoBecrrs.



l[6. 3uemenrH 6rzsu.rgene]4 xzHgTrarfla. flongrue o $usuuecrofi xvuerure. HepanuoBecHbre

cldcreMbl. Bpelrx perraKcaqrru. f,:wrcuus. nepeHoca. ,{uQSv:zx. Koe$SzqraeHr 4z(f(fy3r4!r.
TenrronponoArrocrb. KoeQ,f,uqueHr rerrJrorrpoBoAHocrra. IlssKocrs (nnyrpeHuee rpenue).
Kos S 0 uqueHT Bfl 3Ko cru. l[nHanruqecKar 14 Kr{HeMarr4 r{ecKa-s Bfl 3Kocrb.

17. flepeoe Ha.{ano relMeAIEHqMaKrl.,Ctarucru.recrcafi r{ TepMoAr4HaMr.rqecKuft rraero4u.

Tepuo4rauaur{qecKafl cr4creMa. Teprvro4vnauzqecruft npouecc, OcnosHsre TepMoAr{HaMr.rqecK[e

rroH.slrr.fl: BHyrpeHHflr oHeprr4r, pa6ota, TerrJrora. Ooprr,ryrrupoBKr{ rrepBoro HaqaJra

TepMc)Ar4rrtlMuxrz. YpanueHr{e rrepBofo HarlaJra repMoAzHaMHKr,r. T'enrodurocrr. 3asucuMocrb

rello6rvrxocrvr lrreurbHofo fa3a or Br{Aa rrpouecca. @opruyna Mafiepa. Pa6ora, coBeplxaeMafl

ra3oM rrpr{ r43olpoqeccax. 3nrzurrnus (renronar <pyrucqrar). Arua6aru'recxuft flpouecc.

Tenrro€uxocrb rBep.4brx reJr.

1[8. Bropge na'{ano repN{oluHaruzKz. PannoeecHbre ta HepaBHoBecHbIe cocro.tHlrt
cr.rcreMbr. O6parvrvrrre n neo6parr{Mbre nppqeccbr. Kpyronoff rrpoqecc (uzrr). (Doprvryluponxu

BToporo HaqurarepMo,4uHaMzrn. I{zxr KapHo n ero ItfI/{ Anfl.u4eurbHoro ra3a. Tennosrte

ABr,rraren[ r{ xonoAr,rnbHbre Marrrunrr. Marccuvranrnuft KfI,{ renuoBofo .4BrlrareJlt. 3urponux.
Cralncru.recrcuft nec (reprvroAr,rHaM[qecKar Beporrnocru). 3arcon BospacraHut eHTporII4I,I.

Crarucru.recKoe roJrKoBaHr4e BToporo Harrura repMoAI4HaMI4KI,L

III. SrenrpuqecrBo rr Marnerrr3M

.t9.9ire@.CrarrrpprreI{BeKTopHbIeIIoJIf,n(|usure.fpaguerrr
cKanflpHoro nor.fl. [unepreuqr4r BeKTopHofo rroJr.f,, Porop BeKTopHoro rIoJIt. Oneparop

fanunrrona (oneparop <ua6nu). Onepalop Ilantaca (<ranracuau>), Henoroprte

r{HTerpanbHbre reopeMbl.

,10. HanpsNennoctr oreK . Slexrpuuecruft 3apflA'

Coxpiruenu e pr r4nBapkraHTrrocrb sapflxa.,{ucrperno crb sups,ra. 3ar<on Kyloua. flonsrue
gJreKTpocTaT[rtecKoro IroJrit. CIlnosrre tuinu (tmuuu HanpflxeHHocrn). llpuuquu
cyneprro3r.rqvr4 sneKrpoerarr4qecKux norep. floror Berropa HarlpsxeHHocrn. Teopeua faycca

Ans oJreKTpocrarrqecKoro rroJr.rr B BaKyyMg u e0 cs.ssr c 3aKoHoM Kyloua. [uS$epeu\vrurbnafl
r[opua reopeMbr faycca. llpulreueuue reQpervmr faycca AJII pacrlera nolefi.

111. flqrelrqzan ererrpocraru.recxorb nors s eaKyyl4.e. Pa6ora cun gJleKTpocrarlIqecKoro

rroJlfl. I-{apr<yuqzr HanpflxeHHocrr{ oneKTpocrarr.rqecKofo rIoJIt. Porop HarlpflxeHHocrlz

gJreKTpocrarvrrecKoro rroJrfl. lloreuqualbHocrb (xoHcepnarunnocrr) gJleKTpocrarllqecKoro

rroJrq. llorcnquan. Pasuocrr rroreHrlr'raJron. Cessr MelKAy rIoreHIIIzaJIoM H Harlptxeuuocrrro
gneKTpocrarr,rqecKoro rroJrjrr. VpanHeHrae llannaca,3rerrpt'ruecrufi Aunonr. Slerrpu\ecxuir
MoMetHT lgnoJt:{ (4unollur,rfi vorr,renr). lloreuquar I{ HarlpsxeHHocrb rtons AI,Ilols. Moiueur

cul, Ieficrnyrorqufi Ha Ar4loJrb Bo BHerrIHgM greKTpuqecKoM rIoJIe. 3ueprur AI4rIoJIfl B

gJleKTpr.rqecKold rlone.

122. p4gKTpzqecrcoe uone s .4uerexrpnKax. Cso6oAunte lI cB.f,3aHHble 3aptAbl B BeIIIecrBe.

Crop<luuue 3apflgibr.llolxpnsre r.r HeroJrflpHbre MoJIeKyru, Traurr AploneKrpl4lcon. ?Iouuax,

gneKTpoHH an u oplrerTarlu oHHa{ rroJrrpr43allnu. floltpu3'FeMocrb MoneKynbl

flonnpusonaHHocrb (eexrop nonflpr43auur,r). O4uopo1Hafl pI HeoAHopoAHalI nortxpla3allptu. Cesgr

lofftplr3oBaHHocrr,r c rroBepxHocruofi rrJrorHocrblo [onspu3alll4oHHofo 3apg,Aa.



,{uenexrpuqecKat Bocrpl4uMtrrzBocrb BerqecrBa u eE zanncuMocrb or reMleparypu. Teopevra
faycca An.fl g[eKTp]IqecKolo rIoJI.fl B Ar..rsJreKTpr,rxe, 3lenrpuqecKoe cMerrleHve (sneKTpr{qecKat
I,tu4ylcqur) B AI,IsJIeKTpuxe, ,{ueleKTpl4rrecKas npoHr{rlaeMocrb cpeAbr. Blr.rncreHue
HanpflI(eHHocuI4 gneKTpl,IqecKoro rroJrfl B Ar,rgneKTpr4re. fpauuuHbre ycJroBnr,4.ns,

SreKTpuqecKol'o nont Ha fpaHI{IIe pasAeJra "4r4grerrpur - 4zslexrp[K". CerurerogreKTpr4rr4.

!13. 3reKrpz.recxoe nerq nposoluuKoe. Pacnpe4eJrerrr4e 3aprAoB B rrpoBoAHr4Ke.

3lerrpocrarl4rlecKoe noJle BHyrpLrla cHapylnrz rrpoBoAHrzxa. fpanuqHbre ycJroBr4r Ha rpaHr{rle
"npono4HI,Ir-naryyM". 3lerrpzuecKne cnoficrsa npoBoAruJreft o6oro.rrn. Slerrpocrarr,rqecKat
3aIIII4Ta. MeroI uso6paNermit.lpanutlHble ycnoBnfl. Ha rpaHr4Ue "rtpono4nur-4r4glenrpnr".
Suexr:podrraKocrb ye4Ian0nnoro npoBoAHI4Ka, clrcreMbr rrpoBoAHrrKoB t4 KoHAeHcaropa.

3remr:pu.recKaru gHeprl4s cr{creMbr roqeqHbrx 3apsAoB. 3Heprzx 3aps}KeHHoro [poBoAHHKa,

cllcrel\,Ibl rIpoBoAHIaKoB I4 KoHAeHcaropa. Sneprzr gneKTpocrarr4qecKofo rroJr.rr. O6r€rvtras
IrJroTH.O CTb SHeprrrv 9JreKTp o cTaTr,rqecKo f o Iro Jrs.

!14. llocrosnnHfi greKfp4gggroal[ ien. XapaxrepvrcTvrKvt3JrenTpocrarlrqecroro roKa:
IlJloru,ocrb roKa, cI,IJIa roxa. VcroBI,Ie cyqecrBoBaHl{r greKTprdvecKoto rora. CropoHHr4e clIJrbI.

Pagnocrr rloreHIIuanoB, Harrp.flxeHLre, oJreKrpoABr,rxyilIafl crana (3[C). Knaccu.recKat
oJIeK'rpoHHa.s. Teopvfl. oJleKTporlpoBoAr4Mocrr4 MeraJrJroB. 3axonrr Orua u !>rcoyna-JleHrla B

4u(prpepeuqua:nuofi $opnre. 3axoutr Onaa u [Noynr-JleH{a B r4HrerpuurbHofi (fopivre. 3aros
Onaa Aug HeoAIIopoAHoro yqacrKa Ilerrr{. flpanurraltupxro$a. HeAocraroqHocrb xraccra.recxofi
gneKTlloHH oit t eopuu gJreKTponpoBoAr4Mocrr.r.

215. 3neNronrrr Orzsu.recKofi oreKrpoqraKra. 3rerrpuuecxuft ToK B BaKyyMe. 3lexrpoHuar
oMt4ccltr. Pa6ora BbrxoAa gJreKTpoHoB r,rs MeraJrra, 3uexrpa.-recxvfi ToK B rase. flpoqeccrr
lroHr43arlun u percorr,r6uHarllrIz. Pa6ora uougzaryuu. floren{nar r4oHvaar\vrr4. V4apHa-a

voHu3arJprfl. HercauocrosreurHrrfi rasoeHfi pffipflp. Cauoc'rosremnrrfi ragosHfi pa3p{A. Bom-
aMleprHaf, xapaxTepr,rcrr4Ka ra3 oB oro pa3pf, Aa. B lr4sr pa3pi[AoB.

2).6.I1Jlagy].a". llousrue o rrrra3Me. Cuoco6rr co3AaHr4f, rrJra3Mbr. KnaaHneftrpaJrbHocrb

rrJra3Mbr. 3rerrponpoBoAHocrb rrJra3Mbr. [e6aencxrait paavt:.yc (4e6aencr<ax 4rr,rna)
gKpaHzpoBaHlz)v.llrasNreHHag rracrora. Hngxorenareparypnafl. nJIa3Ma rr ee [pr4MeHeHr.re.

BucoxorervrleparypHa.fi [Jra3Ma. llpo6reuil ocyu{ecrBneHx4r yrrpaBJrfleMoro repMorAepHoro

cI4HTe3a.

27. lvlqrqlarnoe none s BaEyyMg. 3axon Alarepa. Malnarnas I,IHAyKIII4g. 3axou Buo -
Cayapa (rarcoH Buo - Casapa- Ilannaca). flouxrue MafHr4THoro rroJrr. IlpuHqurn cyneplo3I,IIII4I4

MafFrr,rrHbx uo.ueft. Cutn Jl.opeHqa v cvra Arvrnepa. Buror c roKoM B MaTHI4THoM rIoJIe.

Maruurnuft uroueHr. Moueur cut, aeitcrnyrcrqrzfi Ha pal4r(y c roKoM Bo BHerrrHeM MaTHTITHoM

nore. Marru.rrHoe none rrp;rMoruueftnoro rr KpyroBoro roKoB. IlupKynxql,Ifl BeKTopa uarntmnofi
r,rHAyKrlr{}r. 3aron rroJrHoro rona (reopeMa o rlr4pKyJrflrlukr vxu4yKrJvt4 MarHI,ITHoro uorr) n

BaKyyrue. llpuiraeHeulre 3aKoua rroJlHoro roKa.qrrtr pactrera MarHI{THbrx roneft, Manrurnoe uone

AJrlrHn:oro coneHor4Aa r,r ropor4Aa. Marnunroe B3ar4MoAsftcreve roKoB. EiluuwJa clrJrbr roKa -
aMnep, Buxpenoe flone ABvrxyu1erocr 3aps.ra,I4uvapuaurHocrb oneKrpr{qecKoro 3apfl.Aa.

MarHrrrHo e rro,rre KaK p eJrfl :rr,rBr.rcrcxufi s (f Q err.

28. Jlnvxenue sap-rNeHHofi.racruqrr s ereKrpvqecxQM Lr MarHr4THoM rroJup(, rllpuNerue
sapmr<eruroft qaorr.rrlbr B eJreK'rpruecKoM r.r Marrrr.rrHoM rroJux. Ilongrze o6 ererrpolurofi onrr,me.

3${ercr Xorna. Ycr<opuremz: 3apffKeHHbD( qacrrdl.



129. Maruuruoe uone n neuecrne. Ilousrue MarHktrFroro MoMeHTa aroMa. Mur<po- n
MaKporoICrI. MouerylflpHble roKlr. HauarnzqeHHocrb (nemrop HaMafHr4trr,rvauut).Marrtut:aas,

Bocnp[uMrrr,rBocrb BerrlecrBa u eE zasucuMocrb or reMleparyprr. 3arou rroJrHoro ror<a (reoperua

o rllrpKyJrr{rrr.r Harrp.DKeHHocrr4 MarHurHoro nou) B BerrlecrBe, HaupaNdHHocrb MarHr.rrHoro

rroJrrr B BerrleclBe. Maruuruas npoHlruaeMocrb cpe'4br. Tlrr,4yxqus MafHr.rrHofo rroJrfl g

BeuIeoTBe. fpauuunue ycnoBlrr An.rr MafHlrrHofo rroJrr Ha rpaHr4rle pa3AeJra AByx cpel. Tuurr
M af II erI4 K o n. T'oqxa Kropu.,{o u euu. KpnBax H aM arH r{r{r4 Banlrfl ..

.30. SneKrpoiraaruuruas lru.qyxuu.s. Onur (Dapa4er. Maruurnrrft noror. 3,{C uuayKrlr4l4.

OcHo.eHoft 3aKoH gJreKTpoMarnurnoft r.rHAyKur,ru (sarcon Ctapaaeg). BHsoA ocHoBHoro 3aKoHa

gJreKrpoMafnunrofi r{HAyKtlrur r43 3aKoHa ooxpaHeHr4fl gHepfr4r4, a raKxe Ha ocHoBe

eneKrpoHHofi reopuz. llpanurro Jleuqa (saron Jlenqa). -fls.neuue caMorrHAyKrlr{z.

Irln4yrcrznHoctr. Irlu4yKTlrBHocrb AJrrzHHofo coJreHor{.4a.'I'oxn 3aMbIKaHI4t I4 pa3MblKaHrrfl.r\erv.

-fsreuue egaprh{uoft r4HAyKrIr4r4. Bsar,rN{uas r,rHAyKTr,rBHocrs. 3ueprrrr MarHnrHoro rroJlfl.

O6reiuuas rrJrorHo crb sHepf r{r4 M arHV THo ro rlo Jrfl ,

IV. Ko"rre6auurr, rr BoJr[rbr

.11. MexaHz.recKue xore6aHzs. Ceo6oAurre (co6crneuuue) z BbIHyxAeHHrre xole6agrfl.
flouslue o6 arrroxone6artusx. [uQ$epenrlrzaJrbHoe ypaBlreHlre fapMoHl,Iqecrux xole6artvtitu
efo pelreHr,re. .Kapaxreplrcrr4Kr.r fapMoHr,rqecxzx xone6anvrit. flonsrze o fapMoHt4qecKoM I,I

aHrapMorrr4rrecKoM ocrlr4nnsrope. ?I:oxpoHHocrb rore6aulrft. 3Heprul rapMoHurrecKl,Ix

roledasuft. C:roNeuze oAr.rHaKoBo HarrpaBneHHbrx (cxzurxpnrx) rapruouuuecKllx role6aullft.
MeroA nexropuoff Ar{arpaMMbr. ElzenI,t.s, CroNeHue B3ar,rMHo rIeprIeHAHKyntpHbIX (nexropuux)

rapMoHuqecru.x xone6 auuir,, (Dnrypu JluocaNy. [u$SepeuqllaJlbHoe ypaBHeHI4e 3aryxarcql4x

r<oledanufi la ero pemeuue, AuepzoAu.{ecxufi npoqecc. r{acrora ra ros$rpnuveHT 3aryxanufl.

Jlorapu(fvrnrccxuirAeKpeMeHT zaryxauusi,rz 4o6porHocrl Kore6areluroft cl{creMbl.

,{ra@{lepeHrlr4zurbr{oe ypaBHeHrre BbrHyxAqHnrx r<ore6alauir.u ero perreHlle. Aunlzrylau qa3a

rrprr BbrHyxAerrHbrx MexaHr4r{ecrcux rore6hHl4tx, MexaHu.{ecxzfi pesonanc. PesoHaHcHbIe

rqpr.rnEre. Coorn.oruerure Mex\4y (pasauu BbrHfxAaloqeft culr,t I4 cKopocrlI [pI4 MexaHLIqecKoM

pesoHauce. Cnerctp roue6asufi, rloH.f,rl{e o pa3noxeHuu @yple'

32. MexaHrzqecrue sorurr. Mexauzil.r o6pasonauplt MexaH[qecKI,IX BoJIH B ynpyrofi cpeAe.

Ilpogolsulre u flolepearHr,re BoJrHbr. Bonrionoe ypaBHeHI4e I4 ero peueuue. faprrloHl,IqecKlae

BoJrHr,r u ux xapar(Teprrcrr4Kpr, V4apnrre BpnHbr. flpuuqzu cylepno3l,Iut4l,I BoJIH I,I rpaHI4IIa ero

npr{Meur.rMocrn. OasoBalr oKopocrb r{ Ar{crJepcl4r BonH. Boruosoft rlaKer H rpynfloBar{ cKopocrb'

llonsrue o KorepeHTHocrr4. IrlnreptfepeHrllrr BonH. Cros.Ine BoJIHrI. SQQerr.{onnepa,ula

3ByKCrBbx BoJIH. Ynrrpa- ll uu(fpasnyxu.

,33. 3lelqporrlarnurrrrre xone6aHus. [uS$epeHul{aJrbHoe ypaBHeHI,Ie xone6anrfi e

role6arellHoM KoHrype r4 efo perreHrre. flu$Sepeulll4aJil;Hoe ypaBHeHI,Ie 3aryxarcu]Ix
gJrexTpoMafHlrrHbrx rote6aulrft u efo peuenue. Hacrora u roe(p(fuqrIeHT saryxanur,

sJrerrpoMafHr.rrHoro role6anug. JlorapuQrvrrz.recrlafi AeKpeMeHT 3utyxannfl. u 4o6poruocrn
KoHrypa. ,{n$fiepeulr44Jrr,Hoe ypaBHeHr{e BbrHyxAeHHbIX oJIeKTpoMarHI4THtrx role6anufi u ero

peueapre. AnrulnryAau $azalpr{ BbrHy}KAeHHbrx oneKTpoMarHI4rHbIX role6anusx. Pegosauc n

noledarelrHoM KoHType. lPesoHaHcHbre KpI4BbIe An.u HarIpDKeHI,Ifl.u cpllrbr roxa. Ilepevreuultfi

TOK.



l)4. 3nelc:rpouarnlarnble BoJIHbr. (Dapa4eenctafl,vr Max:cBeJrJroBcKafl TpaKToBKr,r flBreHr4fl.
gneKTpoMarnuruofi LIH4yKUI4I{. Tor cueulenza. 3lerrpoMarHr4THoe rroJre. Cucrenaa ypanHenuft
Marcserra. Bruuonoe ypaBHeHrze AJrr gJrgKTpoMarHlrrHolo froJrf, r4 ero peIrrenrae. Cropocrr
pacnpocrpamerrvrfl. gneKTpoMafHr.rrHbrx BoJrH B cpeAax. OcHosHrre ceoficrna gneKTpoMarHr{THbrx

BoJIrlt. Berrop lllofiHrusra. Izluuymc oJreKTpoMafHurHoro ]troJrr. ll4izttyueuue 4urroJrtr.

[uarltatvrvaHalpaBJleHHocrl4. 3S$exr fiqunepa Anfl DJreKtpoMafHrrrHbrx BoJrH. [lxala
SJIeKT pOMaIHI4',tHbrX BOJIH.

V. Onrlrrca

if 5. PacuBocrpaHenrae csera.rep cpea. Srex:rporrarnvrrHa.s, upupoAa
cBera. flpnHqzu fiofirenca. 3aronrr orpaxeHrzr 14 npeJroMJrenufl.. A6colrorHuft u
orHocllTeJlrnufi rloKa3arerr,r [peJroMneHug. llomroe BHyrpeHHee orpaxeHr.re. CnerosoAH.
f eoue:rpuvecKaf, orlTlrKa KaK rrpeAeJlrnrrft cryuafi e orHon oft o lrrr4 Krr. Onrz.recrue
IIHCTpyMeHT6r.

!i6. lrlnretrl(bepenqus cnera. MouoxpoMarr.rqecKre ra HeMoHoxpoMarr.rtrecKr{e BoJrHbr.

flpunqzr cyrrepno3l{r\LrLrkr LIHTeHcvBHocrb rrpr4 cJroxeHr4nd cBeroBbrx BoJrH. Bpervrenn6r
KoreplsHTHocrr,. Bpelrx v Anvna KorepeHTHocrz. flpocrpaHcrBeHHaq KorepeHTHocrb, Pa4nyc
KorcpeHTHocru. OnruqecKar p.nuHa nyru. Ouru.{ecxas pa^tHocrb xoAa. Pac.rer

uurep(pepeHqzonnofi KaprrzHbr or AByx KorepeHTHbrx r{crorrHr4KoB. Ilorocrr pannofi ToJurlr,rHbr r4

paBFloro HaKJroHa. MuororyveBair r,rHrep(pepeHqux. Cnoco6u rloryqeHfir KorepeHTHrrx lyueft.
I4nrep(pepoMerpbr.

3i7. nz0paxqvs cnera. llprauqzn fiofireuca- (Dpeuera. MeroA sou Opeuerr.
llpruoruneftsoe pacnpocrpaHeHrre cBera. [r,r(fpaKrlraa Opeuena. firaSpanuar Opeueu or
Kpyr'.Iloro orBellcrLrs r4 Kpyrnoro AvrcKa, ArdQpaxqux Opeuerx or Kpafl floJryrrnocKocrr4.

Cuupurr KopHro. ,{ra$parcrlur Opayuro$epa or 6ecrone'ruo AruHuoft npauoft qeJrr4.

,{u$parquoHHa.fl pacxoAraMocru.,{uSparriua or oAHoMepHoft 4rz(ppaxqnonnoft peruerKkr.

Paspeuraroqag cnoco6nocrb orrrrrqecKktx lrHcrpyMeHron. Ilousure o roJrorpaSuu,

3;8. flor{trlusaura.fl cne'ra. Ecrecreeuuprft r4 rroJrrpr,r3osaHHsrfi cser. CreneHb noJrf,prlsarJr4Lr.

flolt:tpusaqurfl. oBera rrpr4 npeJroMJreHrzr{ u (rpaxeuzu. 3arccls Eprocrepa. llonrpzsaqvfl,npvr
4noftuorrl ryqerpenoMJreHr4r4. O6rrxHoseHur,rft u neo6rrrnonennrrfi ryqz. Onrzqecxas ocr
KpLIc'riaJIJIa. llo.napoz4bl Lr rroJrflpr{3aur{oHrJbre rrpr,r3Mbr, flcuxpvsaropbr r4 aHanr,r3aroprr, 3aron
Maruoca. llorynoruroBbre u:qerBeprbBoJrHoBbre rrJracruHKu. IrlcxyccreeHHar orrrr.rqecKas

aHr.r3 o'rporrrEs. Onrpr.rocKar aKTr{BHo crr, Belrle crB a. 3 Q S err Q ap aaet .

39. llucuf:pcra.s ceera. 3arpy4neHvs.4 oneKrpoMaruur.uoft Teopr{r4 Marcnerua.
Hopnaiururaa r4 aHoMaJrbHal Ar4cnepcuu. MeroAlr ua6ruoAeHurfl rucnepcl'rv. flpusuaruvect<uit u

4r,r(ppaxqrzouru,rfi cneKTpbr. 3nerrpoHnaflTeopvrfl. Ar4cnepcrrrz cBera. llououlesre cBera. 3arou
Byrepia. I-{nem reJr r.r crreKTpbr norJrorrleHr.rr.

s. OEPA3 OBATEJTbHbIE T]0XHO.II O|I'4U,

o JleruzoHrro-ceMr4Hapclxafl. clrcreMa o6yueunr (rpa.qzurzoHHbre JreKrllroHHbre r.r

naooparopHbre 3aHfl'tr4[.) c t4crroJrb3oBaHueM npeAMeroB My3er neKrlr,roHHbx

AoMoH crpa\ufi n ycrpofi crn (f usu.recroro np aKrr{KyMa.



IlprarvreHeuue Mynbrr{MeA4a texnonorufi: [poBeAeHr4e JreKur,roHHbrx Lr

lpaKTI,IqecKI4x zanqluir c I4cnoJrb3oBaHI4eM KoMrrbrorepHblx npesenraquft,
AeMOHCTpaIII4OHHbIX BI,IAeOpoJrkrKOB C noMorubro KoMnbroTepHoro npoeKTopa,
3BM r,r reJresxpaHa.

TtrHSopuaquoHHo-KoMrvryuzraqnoHHbre rexr{oJrorkrra AJrr MoHrzropn Hra, KoHTpoJrt
Ir orIeHKlI renyrqefi yue6uoft AerreJrbHocrrr cryAeHron (raurepuer, Skype, y're6no-
MeroAr{qecrzft ronnnercc BrtfV Ha nlar(fopnne Moodle z ap.).
Jlenquosubre rr lpaKTr,rqecKr,re 3anflTnfl. KaK r{ayqHbre rcoH(fepeHurrr4 no
p$yJrbTaTaM AoKnaAoBcTyAeHroB

P a: 6op Ko HKperHbrx cury agair

6. OIIEHOTIHbIE CPEACTBA !.Jlifl TEKyIIIEIO KOHTPOJIfl
YCTIIEBAEMOCTI,I, TPOMEXYTOIIHOI1 ATT'ECTAIILIVI IIO I4TOIAM
ocBoEHI4fl AtICqrrnJII,IHbr Vr yTIEEHO-METOAI4TTECKOE

OEECIIEqEHHE CAMOCTOfl TEJIbHOTZ pAEOTbr CTyAEHTOB.

r Borpocbr Ars rloAroroBKu rc pefiruHr-KoHTporrc Nb1

1. KtIHerzFrecKiur gHeprrrs Bparrlaroqgrocr r.BepAoro:rena (c.orrno4oru).

2. r{acruqa rvraccofi m.qBrrirercs 3aMeAneHHo rro oKpyxmocrlr c rIeHTpoM s roqre O co

cKopoc,tbIod.Vr<asarlHapI4cyHKqHaIIpaBJIeHI,I'I}eKToponyuonoficxopocrud,

MOMeHTa r,rMrrynbca 16 orHocr{TeJrbHo rorrKr,r O, np0ercqzro MoMeHTa uMrrynbcaHa ocb z

Er, nopr,;, 
"to" 

Wi,raHfeHrlrraJrr;noe@rl noJrHoe fry"nop"t r.

ocb Bp.

-BeKTop roqKr4, pacnonofreunoft n Beprl{Kanbnofi nnocrocru XY (ctu. pttc.)

i = (3 sin4t)q * (4 cos4t)Q.Il/IaccarorrKr m:0,5 xr, Oupe4errr4rb KrzHerilqecKylo

gHerpnto rorrKkr u pa6o'ty cr{nbr r.rr4recrn qepe3 nl4. ceryug nocJle HauilIa ABIdx(eHI4s.

o

o



4.Mouesr uHoprlulr oAgopoAHoro Ar{cKa (curoruuoro qprJrr4HApa) (c nrmo4orra).

5.OAnopo4uufi 4ucIt Bpaluaerct c 3aMeA4eHpreM BoKpyr oct4, rrpoxoAsrqeft.repes rieHTp AprcKa
nepile)H.ql4KyJlupno flJlocKoorr4 rr4cKa. Vxqaarr Ha pvcyHKe HalpaBneHr.rr BeKTopon yruonofi

--cKopocTl{ du, MoMeHTa I{MnyJIbca ie, yruIoqoro ycKopeH[n: E6, MoMeHTa culat !,{6,

6.MalepzalbHafl TorrKa ABLIXerct no oKpyxHocrLrpa1uycorr R. E€ raureuqrraJrbHoe ycKopeHr,re

I43Mel{tercs Iro 3aKoHy Wt:kt. rle k>0. B rarcoft MoMeHT BpeMeHr.r t c uaqala ABr.rxeHlrt
MoAyJrr{ HopMaJrbHoro r4 TaHreHrlrzanbHoro ycKopeHr{fl 6yayr panurr?

T.Yurtoxeul{e BexTopon. BerropHoe npo{sneAeHr4e (onpegeleuue, cnoco6u nu.rzclenur).

8.r{enonex crorrr Ha Bparqa.rcqeftcs cKaMbe Xyroecroro co crepxHeM B pyKax,

pacnollox(eHHblM ropI,I3oHTaJrlHo. Ecru crepxeHb rroBepnyrb B Beprr4KanbHoe rroJroxeHlre, To:

a) yuenrur,rrcr MoMeHlr r{Heprlu?r ctrcreMbr;

b) yvreHrrurrcs yrrloBag cKopocrb;

c) uorueHr r{MlyJrbca cl4creMbr He r.r3MeHrdrcs;

d) yrvreurrur4Tc.f, Kl4Herr.IqecKair 3Hepr[fl ct4 creMbr.

Bu6pam nparlr4JrbHbrft orner. flo.scnrarr.

9. I4s c,nromHor:o oAHop oAHoro rlr.rJrr,rHAp a paAuyc oir,r

tracrb paAr,rycoM R/2 or ocu clrMMerpuv. So cxomo

orHocr4TeJrbHo yKa3aHuofi ocu?

10.3arr.ou coxpaHeHr{r MoMeHTa vMrrynbca (c nuno4orra).

l l.Itrorenqvruntnafl 3Heprr{r qacrlrrlbr orlr4pblBaercr Bbrporenueu U:3x'-12x,llpu rcarou

3HaqeHuu x ycr(opeHrre qacrrzrlbr 6yaer pa$uo uyruo?

12. nparyaercr BoKpyr HerroABr{xuofi ocrE TaK, qro yroJr efo [oBopora MeHrercr B 3aBr{cr,rMocrr4

or BpejMeHI4 t no sar<ouy rp = In{ trf - 5, }, rAe a>0, b>0. Haftru MoMeHr BpeMeHI4 r, araK>Ke

qlrcJro o6oporon N Ao ocranoBKr4.

l3.Cnrsgr MelKAy rroreHrlr{aJrruofi sueprr4qi414 curoft ( c n:areo4orvr).

14,rl'ro Ha3brBaercr MoMeHToM r{MrryJrbca? Vragarr Ha pr{cyHKe BeKTop MoMeHTa LIMnyJIbca

orrr^n.r.rreJlbHo rorIKrI O, a r:arNe efo [poeKuI,IIo Ha oct zl
zl

R c4enaru norbrfi, yAaJrr4B BHyrpeHHroro

pa3 rl3MeHr.rTcr MoMeHT nHepur4r{ Tena;

P-



15.llnar(popMa B n.vp.e Avrcna Bparqaercr rro r4Heprlnr4 oKoJro BeprrdKilnbnoft ocu c.Iacrorofi
-t ,*n;14 MuH-'. F{a rparo nnar(popvsr cror{T lrenoBeK. KorAa. rreJroBeK rreperueJr B ueHTp

unar([opurr, qacrora Bbrpocna [o nz=2lvrlan-I . Macca rreJroBeKa 70 xr. Onpe4enurb Maccy

nnar(foprr,ru. Mouenr r4Heprlrzpr treJroBeKa paccqr4Tarb KaK 
"{nfl 

Marepl4anbHofi roqrpr.

1 6. 3arcon coxpaHeHr4s I4MnyJrbca

gror 3aKoH Ha 3erure?

(c nlrno4ou). llpu KaKI,IX ycJIoBI4.lx pezuIbHo BblrloilH.f,ercfl

17.Hro Ha3brBa,erc.fl MoMeHTol,r cvlrr? VKasarr Ha pr4cyHKe HanpaBneHl{e BeKTopa MoMeHTa

crrnbl orHocL,ITeJrbHo rorrKrz O. VKasam raKxe MoMeHT cI4.IIbI orHocI{TeJIbHo ocu z.

l8.3arrucunroc:fb KoopAr,rHar ABlrxeuut uaptuubl or BpeMeHI{ I4Meer sI,IA x:bsin{Dt, y=acosrrlt,

z:0 o T'ge a,b, Lr tD - KoHcraI{TbI.

a) olpeAenurb pa1uyc- BeKTop r:, cropocrr'er ra ycnopenue I"1,r tIacrI'lIIbI;

b) uafirra ypaBHeHI{e rpaeKropl4l4 qacTuIIbL

6
F

lg.HerunepqrraJrbHbre crrcreMbr orcqera. A6corrcruble I{ o'.tHocI4TeJIbHbIe cKopocrl{. Culu
r{Heprlru (c nrlno4onr).

2 0. V'naNzre HaIIpaBJIeHI{e yrJIoB o[ cxopoprz npeqeccuu 1]I4po cKoIIa td

yrJroB€ur cKopocrb rldpocKona d. flosurnrp peIIIeHkIe.

'. ecru z3BecrHo

a)

2I.Marcpua6ftHar TorrKa (uacrraqa) rvlaccofi m6poureua noA yfnoM o K ropl43oHTy c HarlanbHol4

cKopocrbro Q Tpaercroprrf, rrorrera neNui B Beprl4Kanuroft uocKocrl,I XY (cu. puc.). Ocs z

HalpirBJreHa (Ira Hac). llpeHe6perar colpprr{BJreHl4eM Bo3Ayxa, uairru 3aBI,IcI,IMocrb or

BpeMeHr{ MoM$HTa crrJIbI Ttrxecr}I 3d6, Ae{creyrcqero Ha qaQTI'Iqy.

22.T'eopewa o ABr4xeHI4I,I {eHrpa vHepurui (c nmno4oru).



23.Kaxpre rryHxTbr cJreAyronqero yrBepx.qeHufl cnpaBeArranrr? Moueur lrHeprlur{ Tena

oTHOCir,rTeJIbHO O CU Bp arqeHr,rtr 3 aBr4Cr{T OT :

a) or noJroxeHr4fl. ocn BparqeHr,rfl;

b) or MoMeHTa cLrrrbr;

c) or Maccbr reJra;

d) or yrJroBoro ycKopeHpr.rr reJra.

24.lleto uacoofi m:0,1 rtr 6poureuo c HeKoropoft nucorbr B roprz3oHTaJlbHoM HanpaBnel{u[ co

cKopcrcrbro 20 vlc.HaftruMoAyJrb npr{parrleHr4{ MoMeHra r4Mrrynbca reJla lfrloruocureJlbHo

TorrKr.r 6pocauux 3a rrepBbre 5,0 c. ConporI4BJIeHr4eM Bo3Ayxa npeue6peur.

2 5 .Cx:anxpnoe rpoz 3BeAer{}Ie (onp e4erreHue, cuoco 6 pacuera).

26.Harmcarc ypaBrreHlre AsuNeHlls lirs reJra r\daccofi m, ua Koropoe.4efictnyer crua

conporr,rBneHkTs., Ilpoflopql,IoHurbHafl. cKopocTLI.

2T.Bpycorc,qBruKercs BAonb roplr3oHTanrHoft nonepxHoclu uoA AefictuaeM uocrosnuoft no

BeJrurrr,rHe cr4Jn;r, Ha[paBJleHuofi noA yrnoM CI, K ropl,I3oury. KoeQQruI]IeHT TpeHI{fl MexAy

6pycl:orrl r,r noBepxHocrbro paBeH 0,25.flpu KaKoM 3HatIeHlII4 yrJla o ycKopeHue 6pycna BAoJIb

rroBepxHocrra 6y4er MaKcIz MaJlbnrrru?

28.VpanneHr,re MoMeHron. VpanueHr4e Ar4rxaMr4Klr BparllareJlbHofo ABLIXeHI{I orHocLITeJIbHo

HenolIBHXHoft ocu (c nuno.4ov).

29. C$opruyrrr{poBarb reopeMy Illreft uepai

30.Tonrufi oAnopoAHbrft crepxeut Aluunoft L uoNer Bpaqarbc.fl BoKpyr ropl43oHraJllHoft ocz,

rrpoxoAflrrleft rrepes KoHgrI crepxHfl rrepneHAr{KyJlspHo ervry. CrepNeHb orKJIoHr4IIv Ha 90t;t or

rroJroxeHr{.f, paBHoBeor4fl r,r orrrycruru. OnpeAeJII,ITb cKopocrb vHI,IxHero KoHIIa crepxHtr B

MOMe HT rrpOXOXAeHId.fl, pABHOBeCVTfl .

31.Vro Ha3brBilerc.s MoMeHToM r4Mrrynbca? Yxasarr Ha pI4cyHKe BeKrop MoMeHTa I{MrIyJIbca

oru^r'|r{TeJrbHo rorrKpl O, a rar<xe ero upoeixqvro Ha ocb z.

F



32.Teno Bparlaercs BoKpyr HenoABr.rxHofi ocu raK, rrr_o yroJr ero noBopora MeH.f,erc.fl B
.lr ar

3aBI{cI,IMocrtI or BpeMeHpI t no saxouy p : l..ri af - ?), r21e a)0, b>0. Haftru MoMeHT BpeMeHI4

T, a raKxe ql,Ic.[o o6oporon N Ao ocrasoBKr.r.

33.Moueur uH:epqtlu roHKoro oAHopoAHoro crepxHr orFrocr.rreJrbHo oc]r, npoxoAsrqeft uepes

KoHer[ crepxH.r (c nuno4orr,r).

34.9acruqa uelccofi m ABr4xercs 3aMeAneHHo rro oKpyxHocrr{ c IleHTpoivr s ro.rxe O co

cKopocrbro tl. 'Vragarr Ha jlrzcyHKe HanpaBneHus BeKTopon yuonofi cKopocru il, l,toueura

r4Mrry.rrbca L* otrocureJrbHo roqKr.r O, upoexqzro MoMeHTa. r4Mrlynbca Ha ocb z 4n, uopruzutluoe

tr't'ru, r'aHren{lranbHoe L'l'i u noluoe lV'ycrppeHvrs..

ocb Bp.

V

35.Cutac KoMnoHeHrzrMr.r (3,4,5) H npuroNeHa K rorlKe o KoopAI{HaraMr4 (4,2,3) M. Hafttz:

a) uotvrenr clIJIbI :W ornocure4bHo Haqara KoopAI4Har;

b) uo4ynr u"otopu l.lf l;

c) npoerql4ro Ha ocb z MoMenla culu ,Hu.

36.Br,rqucreHrre MoMeHTa r4Heprluu crepx{Hr orHoclrreJlbt{o ocl4, npoxoAsuleft vepes ero KoHeII.

37./lvtcx Bparqaerc.rr paBHoMepHo c neror0poft yrnonofi cropocrtro rrr, Ha.rnHafl c MoMeHTa

BpeMgHtr t:0, ua sero AeftcrByer MoMeur brar, rpatpurc npeueuuofi 3aBI,IcI{MocrI,I Koroporo

rrpeAcTaBJreH Ha prrcyHre, Hapucyftre rpafturc, rpaBI{JIbHo orpaxarcq[ft sanucnMocrb MoMeHra

r,rMny,rrbca oT EpeMeHI{

M



38.C{opnryJrr.rpoBarb reopeMy [Irefinepa. BH.rracreHr,re MoMeHTavHepr\vv crepxH;l

orHocr4TeJrbHo ocr4, [poxoAsrqefi uepes ero rIeHTp Macc.

39.rlro Ha3brBaercr MoMgHToM r4MrryJrbca? YKasarr Ha pr{cyHKe BeKTop MoMeHTa LlMuynbca

orHoc;prreJrbHo roqKl4 O, a'rarNe efo rrpoeKrrrlro Ha ocb z.

GI F

a) orpeAenl,Irb pa1vryc- BeKrop i, cxopocrr tJ u ycxopeHue I'ii qacrullbl;

b) r'aftru ypaBHeuue rpaeKropl'Ilr IracrI,IIIbI.

4l.K.ovrnoneHTbl cKopocrpl rracrlaqbr lr3MeHflrorcfl co BpeMeHeM rro 3aKoHaM vx:ocoscDt,

vr:asinot, v":,0, r4e aLr 0J -KoHcraHTbr .HaiatuMoAynlr clcopocrl4 lol, y.*opant" 1lFl, a raKxe

yron: fl MexAy '# u fr.

42.MnepuaJrblas.ToqKa M AsuNercr rro oKpyxHocrrr co oKopocrlro i. Ha puc. I noxasaH

rpaQrm 3aBucrrMocrr{ rrpoeKrlurr cKopocrlr r?r or BpeMeHI4 ( f -e4Iznr,I.rHltfi BeKTop

noJroxlrreJrbHoro HarrpaBJreHyrfl., -w*"t - [poqKIII,I s, "# na ero HanpaBneHIae). flpu srou BeKrop

roJrHoro HarrpaBJreHns.Hapuc.2 r4Meer udnpaereuue a) 4 b)3 c)2 d)l Orser rotrcHl4rb'

pzc. 1[
puc.2

43.Ilenrp rraacc ( r,Iuepunr,I). Teopeua o ABI{xeHI4I,I IIeHrpa Macc.

Boupocnt m pefiruur-non'r'po.nrc }lb2

M .nenyrnpuo-nu{eruqecnafl Teopl{fl uAeaJlbHoro ra3a

r4 HLHLila TepMOAIrHtlMIrKIr

40 . SeaucuMocrb Ko opAI{Har ABLI xeHI,It

z:0, t'ge a,b, Lr o - KoHcraHTbI.

Bapuaum I

l. 3anucarr ocHoBHoe ypaBHeHue

MoneKyJrtpFlo-Kl4Hgruqecnoft reopuu.
2. Katcos cMbIcJI Qynnquu

pacnpe4ereuua?

.rdcrzqu or BpeMoHr{ krMeer SI,IA x:bsinot, y=acos{Dt,

Bapuaum2

1. Hro Ha3blBaercf, qHcJIoM crenesefi
ceo6oArl MexaHllqeeKofi cucreuu?

2. I(axoe cMbIcJt ycroBllq HopMI4poBKI4

rpyulcqura pacnpegeleuur?

M

2')
4"L

o
o



6olrure: A,U1-24unv
fa: Iaaearmntrfi.

3 . Harmcarr Qoprrayly orpeAeJreHr.r.fl
cpeAHero 3 Hiilt eHlzr uerolopoft BeJrI,t quHbr i.x,

snar Synr<r1nurc pacnpe gercuux f(x).
4. Teno lepexoAzr zs cocrosHrzr 1 e

coc;rorHlre 3 olnu pil3 rro0peAcrBoM
npoqecca 7-2!.-3, aapyroft pas l-4-3. B xaxon
Hpoqecce Ir3MeHeHlre auy-rpeuueil sHeprrz4

3, Elrrpasarb BeporrHocrb rlepe3

Synxquro paclpeAeneHar,

4, T'euo [epexoAr4r r.rs cocrosHt4s 1 s
cocroflHr4e 3 oAaH pa3 nocpeAcrBoM npoqecca
l-2-3" aApyrot paz 1-4-3. B xarcou rpoqecce
I43MeHeHr4e aHyrpeuuefi gHepfrzr4 6onrure: A U1-

24 HIIA A Ur-q-z? -|ae n4ea.lsuuft.

9. tlpu KaKr4 x ycJroBnrx (no p u T) ras
MOIKHO CqUlaTL ZAealrHsnr,t?

10. B 4eyx cocyAax npu rouuarHoft
TeMneparype xpaHrzrcr no I trolro rasa. B
nepBoM cocyAe f{l3 cogToHT 143 O.A,HOaTOMHbtx

MOJIeKyJT, e[ Bo BTOpOM - H3 TpeXaTOMHbrx.
Onpe4eln'ru orHotrJeHae MoJrrpHbrx
TerrJroeM Kocre fi srpr x ra3oB rrpn nocror H Ho t\{

o6rerr.re?

A'Uva3?

9. r{eruy paBHo r{acro creneueft
cao6o4lr AJrs MoneKynrr COz c yqeToM
nole6arellHoro ABlnKeuan uolexyl?

10. B qnyx oooyAax upa nouHarHofi
TeN{fleparypexpaHurcfl, no I lrolrc rasa. B
nepBoM cocyAe fa3 cocTor.rT a3 oAHoaTOMHbrX
MOJreKyJr, a Bo BTopoM - r,r3 AByxaToMHbrX.
Onpe4elurr orHorxeHr4e BHyTpeHHHX

sueprufi orrrx rasoB U1lU2?

Bonpocu rc peftruur-nourpolro J\b3

Srenrpocrhrurca H rrocrofl HHrrft rorc

Bapuaunt 1

1 . CSoprvrynupoBarb reopeMy faycca

AJrr BeKTOpa r1 .

2. Harmcars rpaHuqr{bre ycnoBns An.s
HOpM'UILHbIX OOCTaBJITIOUIIIX BeKTOpOB

HarrprxeHHoc'rvr kr 3JreKTpvqecKof o
cMeqeHHf, Ha rpaHr4r{e AByx Ar4sJreKTpt4KOB.

3. B qenr cMbrcJr 3neK.Tpocraruqecrcofi
gaurntr?

4. 9err,ry paBeH rroreHqnaJr B qeHrpe

3ap.[)KeHHoro,Konbrla Qo?

5. floras 3apnKeHHarr cSepa
oxpy)Kerra cQepuuecxnMrz cJrorMt4

AlzoneKTpr,rKon (crvr. pucyuorc)

Bapuanm2
1. CdlopnrynupoBarb reopeMy

laycca4nr u"t ropuD.
2.Harvcars rpaHrzqHbre ycnoBus AJrfl 

r
TaHreHur4aJrbHbrx cocraBirf,rorqax nercropoe E,

I

u D, na rpaHrzqe pu31eraAByx Ar,roneKrpr,rKoB,

3. Hanacart Bbrpa)KeHhr AJu nJtorHocrh
3Hepfur4 3neKTphqecKoro rroJrfl .

4.9ervry paBHa HanpnKeHuocrb B qeHrpe
3apt)KeHHoro nolsqa Es?

5. floilaq 3aprx(eHHar cSepa oKpylKeHa

cSeprauecxlrlv,u clroflM:a AragJreKrpr.rKon (crra.

pucyuox)

2'-*--3
t_---.'-j



llocrpouru 3aBv crrMocrb
HarrprxeHr-rocrr4 or pagvry ca E(r).

6. @nzurrwr{da cMbrcJr 4aelerrpwecxoft
r{}0}Il,IrlaeMocrucpeAbr

7. 9ro raKoe 3JreKrpoABuxryrlar cu4a?
8. C$opruyru4poBarb 1-fi saKou Ku
9. 3auucarr 3aKoH OMa s ro

$r:prvre.
10, Cpr KJraccrzr{ecKofi slexrpoHuofi

Teopllr4 SneKTpolrpoBoAlIrv{ocT}r MeTaIrJroB,

1 1. Paccqurarb LlzpKynrquro eexropa

E nO sax,IKu],ToMy KoHTpy ABCDA u
cAe JIaTb BbrBOAbr o noTeHqrI€IJIbHocTH rloJrs.

1 2. IIo useecruofi 3aBracuMocrr,r

noleHrlriaJra q(r) rocrpon rb KaLrecrBeHHo

3aB.acuMocrb MoAynf, HarrJ).{x(eHH ocru E(r).

Bapuaum I

L Pacnprtrr rIoH.arI,Ie. Maruurua.s
uH,qyKrlr,rq, ee cr{btcl,

2. C$opnrylupoBaF.Irb 3aKoH

TOr(a AJIfl BeKTOpa l' .

EB

floctpozrs 3aBr4caMocrb noreHr{Harra or
pagvryca <p(r).

6. @uguqecrcufi' currcl BeKropa
nfronf,pH3ollaHHocTH r ,

7. Hlo raKoe Harrprxesue?
8. C$oprraynupoBarb 2-fi sarcou Kr.rpxroSa,

9. 3auucam 3aKoH,{Noyrrr-Jleuqa n

roxalrHofi $oprue.
10. B 'rOrr,t cocror4r He,rlocraroqHocrb

ruracor4qecKoI alexrpoHHoft reopuvt
3reKTporrpoBoArzMocTl4 raerarroe?

1 l. Paccqurarb ur4pKynrunro BeKrop u E ,o
3aMKHyroMy KoHrpy ABCDA n cAeJrarb BbrBoAbr

o rroTeHrIV aJIbHocrH nor.rr.

12. ) no Hseecruofi 3aBr4cnMocrn MoAyJrt

Hanprlr(eH Ho c'rvt E(r) [ocrpo r4rb K aqecrBeHHo

3aBlrct4 MocrTb noreHuuana q(/).

Bapuaum 2

Crpopuynupoaqmb:
1. 3arcoH Etzo n Caeapa, ero $usnvecrcrfi

cMbIcJl.

2. 3,zLnon rronHoro roKa AJII eenropa 1/ ,

A

D,t --:y Eo

c
E.

!
Ceuecrp 3

Boupocut k pefiruur-ronrpo.lto Nbl
Maruurnoe rloJre Ir 3JreKTpoMarHHTHaq LTHAyKIII{I

IIOJIHOIlO



3 . CcpopnrynupoBaHTE, fpaHr.{qH6re
ycnoB r4s AJr{ TaHIeHrIt4 turbHr,rx

cocraBnqrcur4x BeKToport E 
^ 

Ft .

4. r{ertry paBeH vrarnnruufi voweur p,,
BHrKa c roKoM I? Kyga orl HanpaBneu (crr,ti
pracyHor)?

5. B qdrvl 3aKJrroqaercr rBJreHr4e
gJIeKTpoMaf ruz'rnofi prH Ay r<\uv, r{eMy paBHa
9AC? C$opnaylrzpoBarb rpaBr4lo JIeHua,

6.Ipo eo4nqaq nepeMbrrrKa ABH)Kerel

BAOnb rrpoBoAru{erZ panana co crcopocruo p
B MafHr4THolvr rroJre .B , Vrasarr
HarrpaBneHr.re r4HAyKr{r{oHr{ofo ToKa.

7. lau rpa$zx rr3MeHeHHt

MA|HITTHOTO )IOTOKa OT BpeMeHr4.

o

3. I-pauuuuue ycnoBur AJu HopManbHbrx

cocraBn.flrculrzxBeKTopos B u H

4,Llenry paBeH op6uraltHrrfi ruarHaruurri
MoMeHT f;t,,, oiercrpoHa c 3apsl.ow e LI

cxopocrrn D ?

Ynagarr erc HanpaBJreurze (crra. prac,).

5. "fluerrze caMovHAyKrlr,trz 14

B3anMor.HAyrcqan, ux 3[C.

6.flpono4rulat nepeMbrLrKa ABxercr BAoJrb

npoBoAqr.ueil paurcu co cKopocrbro D a

MarHnrHoM none B. Vrca:arr HanpaBrreHue
rrHAyKrlr't o FIHOf O TOKa.

7, lau rpa$ar u3MeHeHvrfl. MarHprrHoro

IroToKa oT BpeMeHI4,



K.ar. ugueu.nercr BeJrHr{HHa 3[C
sJl eKTpoM aruuruoft t4H Ay lr.rluLr co npenaenetr ?

flocrpourr rpaSzx e1(f.
B. IlprnaoyrolrHtrfi npooolovHrrfi

BI4TOK JreXnT B IIJIOCKOCTI4 C AJII,IHHbIM
rrptMbrM rrpoBoAoM, rro KoTopoMy npoTeKaeT

flocrpozrl rpafr rzrc 3aBr4 cr,rMocrrz OIC
3Jr gKrp oMarnuruofr uHAy Kr\vtur or npelreuu ei( /).

B. llprnaoyrolrutrfi rrpoBororrHbrfi ar4rorc

Ie)I(H]' B trJroct(ocTld c AJIIZHHbIM ilp.rlMbrM

rrpoBolloM, rro KoropoMy nporercaer rorc I.

Butox rsHyr BnpaBo. llorca:arl
HanpaBJIeHHr TOKa, HHAyTIHpOBaHHOT-O B Br4TKe,

u cHIt, gelZcreyroulnx Ha ero neByro rz npaByro
cTopoHbr,

9. r{euy paBHa rlr4pKynrqhs BeKropa
nlarsnrHoii HHAyKT{ah [o 3aMKHyroMy KoHrypy
t?

in,ts
,
l1

:
rM1

I 0. Ilpnpoga AuaMarHerH3Ma.

ror L

Konmyp

Bzrox r-flHyr BnpaBo. lloHasarr
Ha[paBJrer{u.s ToKa? r4HAyiIr4poBaH Horo B

Br{TKe, v cvlt,4eficrnyroqnx Ha ero neByro t4

npaByro cTopoHbr

9. 9enry paBHa rlupKynrqur BeKropa
ff

Ha[pflxyHHOcTA Ia nO 3aMKHyTOMy

nourypy? Ha pucyure noKa3aHbl: I-rorcu
rlpoBoAt4Mocrrv, i - MonenynrrpHbre roKu.

1 0. llprzpoga SeppovrarHerr.r3Ma.

Bonpocrr it pefi runr-roHrpo.nroJ\b2
MexaHuqecrcue nolebalgratr u BoJrHsr

Bctpuaum 7

1, r{ro r{a3brBaerc.fl $asofi
Fapr\{oHHqecxoro xore6aHHq?

2. KaKosa pa3Hocrb $ag ruyx

Bapuaum2

1. Hlo Ha3brBaerc{ 4r'uuoit BoJrHbt,

BOJIHOBbIM .l UCltOtvt?

2. Kalcoea pa3Hocrb Qas aeyx MarrHHKoB
(oroporo orHocHreJr buo nepnoro) (cir,r. pacyHo rc)?

Kpailuee

nono#eHue

MaflTHLTKOB (B',rOpOfO OTHOCr,rTerbHO nepBOfO)
(cvr. przcyHorc)?

Roailuee nonoJ{Hue



3. Toqr<a yqacrByer B AByx B3ar4MHo

nep)rreHAr{KyJrspHbrx xolebasz.gx. Karas

Qurypa Jlucoa>xy y(x) noryuaerc fl, eeJtvl

- 2cosnt ,

= 4cos (nt + TE I 2).

4. Clo:xure rpa$zvecxz gea

f apfvloHu qeCKHX OAnHaKOBO HarrpaBJreHHbIX

role6asnr paBHbtx [epuoAoB, Ho cMerleHHbtx

no r[aae orHocr,rreJrbHo Apyr Apyra Ha fi,
aMrTJrr,rryAbr coorHoc;rrc.s ran 3 : 1. Eyger lu
xore6anne rapMoHr4r{ecxuna? r{evry paBHa
qac'rora cJroxHofo lcore6auu.g?

5.,{aHo HanpaBneHpre cMeuleHnt
qacrrrrl. KyAa Anuxrercr BoJrHa (ueso,
nnpano)?

/\-''A
6, Hamrcart gu$$epeHqrznJrbHoe

ypaBHeHHe 3aryxarolqux role6asufi u ero
perx eHr4 e, KaKos cMblcJr xos$Saqueura
3ar)'xaH Hr, go6porHocru?

7. flauct ypaBHeHrze BoJrHbr

Y == A ' sin2n(tlT-xll,), r4e A, T, X -
IIOJII))Ifl4TEJIbH bIE B CJII4I{14 H6I, KOTOPbI E

oflr,rcbrBarol BoJrHy. r{euy paeua cKopocrr
sorttrrt?

8. t{ro :raroe Qaeonas cKopocrb,
rpyfinoBafl cKopocTb sorH?

9, r{'ro r{zr3brBaerc.fi aHrepQepeuqzeft
SOIH?

10. llepuoa xole6auufi npyxr.rHHoro
Maj{rHrzKa paBeH ?- Maccy MarrHr4Ka

yBeIilvqvrru v 4 prca. KaK usl,reHrarcf, nepr4oA

rcor'tt6alr'uit?

orpalKeHrr e. Cneroeo4rr.

(
lv
I

Ix

Bpeur v 4rruHa KorepeHTHocrrz.

3, Toqrca yqacrByer B AByx B3ar.rMHo

rrepneHAr4 KynspHbrx rcore6aH Hsx, Kaxaq $ra rypa
Ilzccatrcy y(x) roryqaercq, ecJrH

:2cos'trt ,

,== 4cos(ru/ + ?T).

4. Cloxure rpaQuuecru 4ea
rapMoHrrqecKklx oAHHaKoBo HanpaBneHHbrx

rcole6auut, y Koropbtx qacrorbt coorHoctrcr KaK

7 :3, a aMrr.rruryAbr rcarc2 : l. Fy4er lr,r
no.ue6auue f apMoHnqecr<urr,r? rlenry paBHa
qacrora cJroxHoro xole6asul?

5. .{auo Ha[paBJreHr,re cMeuleH]rs qacTnrr,

KyAa Auraxerer BoJtHa (nneeo, nnpano)

6. Hanucara BoJrHoBoe ypaBHeHr,re.

[oqcHr,Irr ero cMbrcJl

7. CrvleqeHne qacrurl cpeAbr e nrocrcofi
6eryueft snyrooofi BoJrHe BbrpiDKaerc{

coorHorreFruev (: \n ' cos(at - w).Hailnu
cKopocrb cMeqeHrzr qacrr4rl s eroft BoJrHe.

8. Kan o6pasyercr croflqar eorHa?

Onncars ee xaparrepHtre oco6euHocrt4.
Hanncarr ypaBHeH14e crosqeil BoJrHbt,

9. Kax o6pa:yrorcr 6vteuws,?

I 0. rltro Ha3brBaerce MexaHuqecKnM

pe3oHaHOoM, pe3oHaHcHofi .racrorofi?

Boupocrr K pefiTilHr-xoH'rpolro jYil3

1. 3nexrlroMarHl{THaf, rlp}Ipo'4a cBerp" llpuuqun fiorZresca. 3axoHrr orpa}KeHr,rfl }r

rIpeJIoMneHIas. A6comornrrft 14 orHocrrrenbHbrfi rroKa3areJrr4 npenoMneHzg. floruroe BHyrpeHHee

12. KorepeurHocrb I4 MoHoxpoMarurrnocrb cBeroBbrx BoJrH. Bpenreuuda KofepeHTHocrb,

(
lv
I

l..x



3. Ourz.rec:riafl.IIrvHa rlyrlr. Onrrz.rocKafl pa3uocrb xoAa. Pac.rer raHrep(fepesquouuoft
KapTIZ HbI OT AB yX KOrepeHTHbrX r.rCTOqHr4KOB.

4. llonocrr panHofi ToJrulrrHbr rr paBHoro HaKnoHa.

5 . llpo clp aucrBeHHa.f, Korep eHTHocrr. P a4uyc Korep eHTHocrlr.

6. llpunqun fioftresca (Dpeuem. Mero;1 3oH OpeHenx. llpauoluuefiuoe
pacrpocrpaHeHlre cBera. ,{tlQparcqur (Dpeuerx Ha KpyrJ]oM orBepcrrr4 Lr 2turcKe.

7. flu$paxqzr @payHroQepa or 6ecxoneqHo AnLrHHoft npxl,roft rleJrr,r.

8. [uSparqrzr @paynro(pepa Ha oAHoMepuoft auQpaxquonnoft perxerKe.

9. llonslue o ronorpa$un.

10. Ecrec'rsenHrrfi rr rronrpr,r3oeaHHrrfi cser. llorspu3arfvrs. npv orpaxeHuvrvr
rrpeJro MneHrzra. 3arou Eprocrepa.

11. llompz3arJurfl upu 4eoftnoM nyqerpenolueuzz. O6HKHoeennsrfi u neo6uruoneuuuft
nyqu. On'rrrecxas ocb Kpr4cranra. llolxpra3arlr{oHHbre npr43Mbr. 3arou Marrrcca.

12. 3anpygnenns. B eJreKTpoMaruurnoft Teopr4rl Ma.Kcserra.. Hopruarluafl u aHoManbHat

Ar,r ctr e p cr4 r,r. Mero4rr n a6moAenr,I fl rucnep cuvr.

13. 3rempouuar reopr4r Ancnepcvru cBera.

14. llornc,rqeHr{e cBera. leera reJr rr cneKTp rIofJIouIeHI4f,.

TEMbI CAMOCTOflTEJIbHOTI PANOTbI CTYNEHTOB

2or ceuecrp

1. Ouguxa -Hayna rIo3HaHI{t Murpa.

2. llpocrpaucrBo I4 BpeMt n Suszrce.
3. rlepnrre AbIpbI so Bcereuuofi.
4. Y.IeHze K.3. I-{uonKoBcKofo.

5. MogenzpoBaHr4e rrpoqecca p4crrpocTpamenurfl. yAapHoft BoJIHbI rlpll B3pbIBax B

pa3J[rr{Hbx cpeAax.

6. KuseruKa Ir repMoAlIHaMLIKa 6zororrrecKllx rrpoqeccoB.

7. llop;r4or u 6ecuops,qoK B iuupe 6ollrrrllx MoneKyJI.

8. 3xcuepraMeHTaJrr,Hbre r4ccneAo\aHLrfl. gneKTpoMafHktrHofo nors 3eulu e o6racrz

cBepxHr43Krrx qacror
3"'ceuecrp

9. ilIaponaa MorIHafl z e€ upzpo4ai

10. Marnzrnoe rone 3eulu.
11. Mounus u e€ upupo4a.

12. 3lexrprzuecrBo B nt?IBbIX opfaHl43Max.

13. 3lexrpz.recrBo Il arl,roc(fepe.

| 4 . JIas epuo -uHAyIIup oB aHHbIe rI{Ap oAI4HaMIrqecKI4e B o JIHrI'

1 5. Ousu.recxve MeroAbI perl4crpaql4l4 3eMrsrpecenufi,

16. llpraueuenue yJlbrpa3ByKa B rHrpocKou{u.

Cnprcox r{oxer 6rrm sHa.rlrreJrbuo pacmplpeH. Tenay pe(pepata cryAeHTbI cornacylor c

IIperroAaBirreJleM.



Boupocrt rrpoMe]I(yroqnoft arrecrarlrrrr [o rrroraM ocBoeHr{fl ArrcqvrrJrr.rHbr
Boupocu K 3K3aMeHy ro ceMecrpy Nb2

I. Mexauuxa

l. MexaHn'recKoe ABuxeHI4e KaK rlpocreftmas. $opnra ABrrxeHr.rs Marepvu. Cucrenaa
orcqera. IlpzHqzn orHocI4TeJIbHocrIr farures. llpeo6pasoBaHLrs.f atutes,. Pa4uyc-eexrop.

'.2.MarcpwatbHa.fl Torma (vacruqa). Tpaenropux,Paguyc KprrBrz3Hbr rpaeKropr4r{.
Jluue.ftnax cKopocrb Ia nusefinoe ycxopeuiae. flocrynareJrbHoe ABr4)r(eHr.re rBepAofo reJra.

11. Tasrenql4aJlbHoe I4 HopManbHoe ycKopeung. Cesgr, MexAy rznefiunrur4 r,r yfnoBbrMr,r
KI,IHEI4ATI4 IIECKI{MI,I BCII,IqI4:HAMI4.

21. llepuHfi 3aKoH Hsrotoua u nonflTlie uHeprlr4aJrbnori clrc:rerubr orcqera. Bropoft 3aKoH
Hrrcrona 14 rloHtrI4e crrJIbI, Maccbl r{ r4MnyJrbca. VpanHeur,re ABVXeHux. Tpetuit 3aKoH Hrrcrona
u rrpe,4enbr ero [pr4MeHr,rMocTrr.

Ii. HenuepquanbHble cl4creMbl orcqera. A6coruorHbre rz orHocr,rreJrbHbre cKopocrr4 r,r

ycKop eHr,re. Cu:ltr lrHeprJtru.

6. Czcrelta MarepkIanbHblx ToqeK. I{eurp krHeprluu (qeurp l,racc). Teoperua o ABr,rxeHr.rr4
rIeHTpa I4Heprluu.

l/. floH.srue a6colroruo rBepAoro reria. MonaeHT r{Heprl}rr,r rena.

[i. Teopelra lflrefiuepa.

9. Mouesr crrJrbr, Moir,renr r,rMnynbca. Ypanneuue MoMeHToB. Ypanneuze
BpaularenbHofo ABLI)KeHI4x rBepAoro reJra orHocr{TeJrbHo }IenoAsl,rNuoft ocz.

1 0. fizpocrour.recxuft sQ Qercr. Cno6ognrre ocr4.

I 1 . 3anou coxpaHeHr4r rrMnyJrbc a u rpetufi 3aKoH Hr,roroua.

12. 3anon coxpaHeHr,rfl MoMeHTa r4Mrrynbca.

13. Pa6ora usueprvrfl. n MexaHr.rKe. 3nlprzx Kr.rHerr.{qecxar r4 noreHrlvrubnafl'

l4.lloulrr..ne cI4JIoBoro nors. Csssl Me4{Ay norerrqrraJrbuoft enepruefi.uculoir.

1 5. 3aroH coxpaHeHr4j{ MexaHrzrrecxof gHeprvu.

16. KoncerpBarr.rBHbre r{ HeKoHcepsarhsubre clrJrbr. KoucepnaruBnafl.u 4ueaurrarvBnar.
CI,ICTEMbI,

17 .3aaaq.?r MexaHLIKLI xcu4xocrefi Ir rra3oB,

18. YpanrreHze 3finepa.

1 9. YpanneHr4e Hepa3pbrBHocrr4. Vpannenue Eepuynnu,

20. Cuqel'ra ypaBHeH [r it razo gnuawuxu.



111. I{raprynflrllrr cKopocrz. florenqIzanbHoe I,I Bl4xpeBoe ABLDKeH]Ifl. Teopeua

Xyroncroro.

')-2. Ilawunapurrfi u ryp 6 yn enrn uft p eno'IM bI Terre H I4.fl '

iZ3. Te.rerrue nssxoft )Kr4AKocrI4. @oprvryna lIyaseftm.

|Z4.fIpunqr.rrr orHocr4TeJrbHocrlr Sftmureftua. Pom cKopocrl{ cBera. llocrylar
ro clcuHsrBa cKop o crli cBera. llp eo 6pas o BaHufl. Jlopeuqa.

12 5 . Jlopenq gB o coKpaIqeHI,I e .UII,IHII I4 3 aMeAJIeHlIe BpeM eHI4.

'26. P errst.usucrcxufi I,IMrIyJIbc. B g aIaM o ces3b Mac cbl I'I sHeprI{I{,

12 7. CronrcnoBeHl,Ie vr pacna1 qacrLIIL,{e(f exr Macc. Sneprrax cBfl 3I'L

128. COOTHoIIIeHII9 MeXAy nOnnoft eneprzeft LI IIMIIyIIbcoM qacTZIIbI.

II. Ocnonu MoJreKyJlrpnofi {urunu rr repMoAIrHaMrrKrI

1. llosgrue r4AeaJrbHoro fa3a. MoleryrrpHo-KI,IHerLIsecKoe roJIKoBaHlIe reMneparypbl.

Marpocxon[qecKue rlapaMerpbl cI,IcreMbI'

i2. BuyrpeuHflfl eHepr[s r4Aeanbnoro ra3a. gnclo creueneft cso6oAH. 3aron

paBHopacnpeAeneHlzfl sHeprllu.

3.,{annennerasac rorrKu 3peHlrfl MoJleKynflpHo-K}IHerl4qecroft Teopil}I. OcuosHoe

yparllleHl{e MorleKyntpno-:KlrHerll'recxofi Teopuu.

4. Ypanueuue cocroqHlrfl.vneurblolo ra3a (ypannerrr,re KnanefipoHa - MeuAeleena)'

5. fluuarr,rrzqecKr,re v crarvcrvqecKr,re 3aKoHoMepHocrl4 n Szsllxe. Crarlacrwlecrufi MeroA

r{ccJreAoBaHlIfl crlcreMbl. llorurze o (pyurcquu pacnpeAeJle1rr1fl .

6. Oa:oeoe rrpocrpaHcrno. @agona{ ToqKa, (fa:onatr sqeftr<a. CrarucruqecKoe

ycpeAHeI{Ire.

7. Pacnpe4eJleHple Mar<ceerra' Cpqauue cKopocrl4 MoJIeKyJI.

8. BaporraerpnqecKaf, tpopnryla. Paqnpe4eneune Eo:rlqMaHa'

9. PacupeaeJleHlIe Matccneua - Bcinrqvlana.

1 0. Ypan neuue B as-,4ep-B aalrca. I'Isorepltlt peanbHblx ra3oB.

1 1 . Meracra6r,utnoe cocroflHlle' KpurnvecKoe cocrosHne.

12. BuylpeHHflf, gHeprllfl peaJlbHord ra3a'

13. 3$$enr,{Noynr - Toucoua. CNuxreuue ra3oB LI noJlyrreHlle HI43KI'IX TeMneparyp'

I 4 . Xap at<repl4 crllKa xI{AKo r o c o crosH rlt. Emz Nurafi n op.sAo K.

15. flonerpxHocrHoe Har.rrxeHr,re, CzJrtr, Bo3HIrKaIoUae Ha xpnnoft rloBepxHocrl'I )KI'IAKOOrI'I.

opvryna Jlantnca. CMa'MnaHue v KarfrIrJI{pHbIe SBJIeHI'If .



16' KpzcralrllqecKafi pelrrerKa. latisnuftrop.rrAoK. Ynpyraa 14 rracruqecrax 4e$op Ma\us,
rBepAbrx rel. 3arcoH fyrca.

17 . Qazw BerlecrBa. I4cnapeuze rr KoH,qeHcarlus. ll"rranrte Hne v Kprzcrannr4 3arJnfl, (Dasosaq
Ar.rarpaMMa,

18. lloHsrve croJrKHOBe:rrLrs.. ynpyroe r{ Heylpyroe oroJrKHoB elr4g.

[9' llpuqenbHoe paccro.flHl{e. 3QQeIcrzeHoe ceqeHr.(e paccerrHr4a. Cpe4nax rrru1a
cno6o4noro ntrlo6era.

20. f,:srenue repeuoca - au$$ysnx.

2!.I. f,.srcHue [epeHoca - TennolpoBoAHocrb.

2t2. flsneuue rrepeuoca - Br3Kocrb.

2f3. Ocuonnble repMoAI4HaMI'IsecKIze rronrrr,rr; BHyrpeHH flfl. gleprvfl, pa6ora,TelJrora.
YpanHeuze nellBoro :aaqura repMo.{rrHaM4Kr4.

2)'4. 3asucuMocrb rerIJIoeMKo crlr lr$eurbHofo ra3a or BIr.4a rrpoqecca. pa6ora,
coBeprnaeMar |a3oM rrpu r{3orrpoqeccax.

2 5 . Atwa6 anu\ecxuft rpoqecc.

26. O6pat'uMbre r.r ueo6paruubre rrpo{eccu. Kpyronoii npouecc (qzrn).

27.I]uxn Kapno z ero KII{ nrrfl.:a4LeurbHoro fa3a.

2 8 . flpv nqzn 4eft crnu:fl TerIJIo B oro Adnrarer fl. n xo ro )JuruH o ft Marlr.rHbr,

29. Surpouus. 3axon Bo3pacraur,rr sr{Tponr4rz.

30. Crarracrrz.recrlzft nec (repuo4uuajvrrzuecKar Bepolrruocu). Ctar[crz.recKoe
TOJrKOrlaHr4e BTOpOf O Haqara TepMoAr.rHaM4Kr.r.

Boupocu K oK3aMerry ro ceMecrpy J\b3

. 3.uenrpufiecrno rr MarHerrr3M

I . 3anon KynoHa. HauprrxeuHocrb slreKTpocraruqecKoro rroJrr. llousrue
sJIeKTp o crarllqecKoro rIoJIr. llprzuqun cyrr gprro3 kr rlv r,I gneKTpuqecK[x nolefi .

iZ. llorox Halp.fl)KeHHocrz. Teopeua faycca AJrs oJreKrpocrarr4qecKofo rroJrr B BaKyyMe.

. ll. llpzueHeHr4e reopeMbr f ayccaAn.f, pacqera uolefi"

zI.Pa6om. oI,IJI gJleKTpocrarl4rrecKoro noJrr; IluprcynxquflHanpflnrcHHocrr,r
9JIeKTpOCTaTI,IqeCKO| O rroJlf, .

ji. IJoreurtual. Pa:nocrb noreHllllaroe. Cn.ssb MexA:y noreHur4aJroM Lr HanpsxegHocrbro
SneKTpocTaTuqecKof o rloJr.'I,

(i. Cso6oruble I'I cBs3aHHbIe 3aptAbl B Be[IecrBe. Tuuu Ir4gneKTpr.rrcon.LIonnax,
sneKTpr)HH an v opr4eHTarlrroHHas noJrflpr,r3arlrrr{.



7 'flompusoBaHHocrb. [usnexrpuqecKafl Boclpr4rzMqrrBocrb BerrlecrBa u ee saBucLrMocrb
oT 'reMnepaTypbr.

8' Teclperraa faycca rJIf eJleKTplrqecKoro rroJrr B rr4oJreKTpr{re. onerrpr4qecKoe
cMeIIIeHI4e' /]zenerrpuqecKa-fl rlpoHl4llaeMocrb cpeAbr. FlanpaNeuHocrb greKTpr,rrrecKoro non, B
AI4SrneKTpLIKe,

9' fpanuuuble ycJnoBI{ fl' r,Irfl. gneKTplzr{ecKoro rroJrr{ Ha rpaHr4rle pa3Aeila,,4r,rgreKTpr4K -4tzglertpzx ".

10' PacnpeAeJIeHI{e 3aptAoB B npoBo,4Hvr<e. 3rexrpocrarr4qecKoe rroJre BHyrpr{ 14 cHapyxr.
rrpoBoAHr4ra. Snerrpocrarr4qecxa, 3aurr4Ta.

1 1' SnerrpoeMKocrb yeAVHeHHoro rlpoBo,4Hr4r(a, cucreMbr rrpoBoAHkrKoB rr KoHAeHcaropa.

12' Suepru-{ 3apsxeHHblx yeAI4}IeHHoro [poBorHr4r(a, crrcreMbr [poBoAHt4KoB r.r
KoH'4eHcarotrla' SHeprllf, sJleKTprlqecKoro roJl.q. o6reruHa.s rrJrorHocrb gHeprrapr greKTpr4qecKoro
IIOI]U.

13' Xaparrepl4crI4Ku sJreKTpl4qecKofo rroJr.f, rz ycJrorlr4r ero cyqecrBoBaHr.rr. pagsocrr
rroTeHrlr4turoB, SJreKTpoABr{xyqa, cuila, ]Frarrp. }KeHr4e.

14'KnaacuqecKa.f, 9,'eKTpoHHafl.Teop,rfl.sneKTpolpoBoAt4Mocrr{ MeraJrJroB rr ee
HeAOCTaTOqHOCTb.

15. Btnoa 3aKoHoB Orvra u flNoyrls - Jlenqa r.r3 gJreKTpoHHbx rrpeAcrannenzft.

16 ' I4osuzaul4t MoJIeKyJI LI aroMoB, perou6unarlr{fl r{oHon, Pa6ora r4oHr.r3arluu . y gapuan
I40FIII3artl4t.

1 7. HecamocrorreJrr,Hbrft z cauocrd.f,re*HHfi rasonrre pa3pflAbr"

18' llon:mze o [na3Me. Cuoco6lt cdsranufl.rrJra3Mbr. KnasuuefirpaJrbHocrb rrJra3Mbr.
[ed*encrra ft 1ta[uy c oKparrr,rpoB a'vs.. llnBsueHuaa qacrora.

19. HvsroreMrreparypHar rrJra3Ma rz ee rpr4MeHeHr.re"

20. BrrcororeMflepafypHafl,rrtrasMa. Ilpo6nenra ocyulecrBJreur{s ynpaBJrreMoro
TepMo.rrAepHo|o cr4HTe3 a.

21' 3axon Arunepa. MarnurHas I4HAyKIIIzq. 3aros Brzo - Canapa,Ilonsu4e MargurHoro
rloJr.'I,, llpunqrru cynepno3arlr4r4 MarHr4rnrjx norefi. MarHurur,rft rr.roiueHr.

22. Marr.rurHoe rroJre rrprMo JrHHefi n gro r4 KpyroB o ro roKoB.

23.Ilupxywllllt BeKTopa MarHlrrHoft uu4yxqrau. 3anon rronHoro roxa. Marru,rrHoe rroJre
IJrr,rH[roro coJreHor4Aa u Topovha.

'24. Marn;urHoe B3ar{Mo4eftcrnue ror(oB Lr elaHuil\acr,rJrbr roKa - aMnep.

'.Z5.LrnnapuaHTuocrb greKTpklrrecKoro sapfl\a. Buxpenoe [oJre ABr4]r(yqerocr sapflAa.
Marnerusna KaK penrrpreucrcxzft s(f Serr.



26' [uuxeHl4e 3apj[]I(eHHblx qacrr4rl B gneKTpt4rresrfl4x r4 MarHrITHbx rroJrf,x.

27' 3@Qercr Xolla. flpuuqan reirc'rsusycKopr4re.nefi sap.aNeugbrx rracrr,rq.

28. llou.srue MarHrrruofo MoMeHTa aroMa.

29'Muxpo- 14 MaKporoxrz. MoleKyJItpHbIe roKr4. Marnzr'ax Bocnpr'r4MrrLrBocrb BerrlecrBa.

30' 3aron nonHoro roKa rJIfl MarHI4THofo rroJifl B BerrlecrBe. HauprNeHHocrb MarHVTHoro
ro'ttt' Maruurua-s IlpoHllllaeMocrb cpeAbl. Llnayrcqzr MarHr.rrHoro rroJrr B BerrlecrBe.

31. fpanuunble ycJroBI4rI AJI,I MarHI4THoro noJrr Ha rprrHr4ue pa3reJra rByx cpeA.

32. T u.'.' MarHerr.rKon. Kpan ax HaMarHr.rqu BaHvrs..' f oqr<a Kropz.,{ouenrr.

33. our;rr @apa4ex" Marnzrn'ff uoror. 3[c rzuayr<quu. ocuoeuoft garoH
oJreKTpoMaf lrzrnofi r{HAyKur4 r{. llp aeuno Jleuua.

34' CavouHAyKIII{t v B3arrMorrHAyKIII4t. }lugymznnocrb r.r B3avrMHas.r{HAyKTrrBHocrb.
Toru pasrubrKaHr4.f, r4 3 aMbrKaHu.rr.

35. 3ueprut MafHl{'rHofo rIoJIfl. o6rel,rua-s nJrorHocrb DHeprr4kr MarHr.rrHoro floJrs.

IV. Ko.le6annfl, r{ BoJrHbr

1. Ceo6o&Ible rr BbIHyxAeHHbIe xole6auus. fapuclgr,ruecKr.re MexaHr4qecKue Koneoauus u
r4x xapaKTepP,C'flrKu.

2.3ueprux fapMorlt4uecKlzx MexaHl{qecKr4x xoredauzft. flonsrue o rapMoHr{qecKoM 1a

aHrapMoHr{qecKoM OCrIr{JtrJr.fl Tope.

3. clolxeuze o,uzHaxoBo HarrpaBJreriurx rapMoHr{q cxyrx none6 anuft.Buenus,.

4. Clo:xeul{e B3aLIMHo epueu4rzr<yn.rrpHbrx rapMoHr4rrecrcux xone6 aunfi . (Duryprr
Ilucoaxy.

5. 3aryxaro[Ir{e MexaHr4rrecKue xorle6auur. gaclola, rcoo$OuquegT 3aryxaHr,rfi,
norapu$vrzqecKr.rfi AeKpeMeHT 3ATWAHLTfr MexaHurrecrczx role6asufi .

6. BrruyN4eHHbIe MexaHl4qecxze Kore6auus. Auruury+au {asa npu BbrHyxAeHHbrx
MexaHr4qecxzx xole6aun:rx.

7 . MexanuqecKzft pe3oHaHc. Pesofiancnbre Kpr4Bbre. CooruoureHrry Me)KAy Qasavrra
BbrFr)/xAarorqefi culrr u crcopocrr4 npz lrdxauvqecKoM pesoHaHoe.

8. Mexiurzarvr o6paronaH:zs.Mexalr4qecKr4x BoJrH B ynpyrofi cpeAe. flporo6srre u
nollepeqHble I]oJrHbI. Bolllonoe ypanueHze H ero peuenue. f apuoHr4qecKue BoJrHbr r.r IIX
xapaKTeprzcrr4Kr,r.

9. Qasosas cKopocrb Lr nzrcnepcvfl BoJrH. Borsonoii rraKer kr fpynrroBar cKopocrb.

10. llozurrrze o KorepeHTHocrr4. irlurepQepeHrlrrtr Bo,rrH. cro.sque BoJrHbr.



I 1' Kone6arenrurrfi KoHTyp. fapuoHuvecKr.re sne*TpoMarHrrrHbre rone6auu fl, u vx
xapaKTepr{c,rr4Kt4.

72' 3aflYxatolql4e sJIeKrpoMafHI4THbIe rore6anu x.Hac.rora. xos66uqpreHT 3aryx aHvrfl,,
lorapuftrvru'lecxrzfi AeKpeMeHT 3aryxaHtrfl.gneKTpoMarFrhrHbx rore6auuft. {o6porHocrr
rcole6arenrr{oro KoHT}pa.

13' Br[ryNaeHHbIe sJIeKTpoMarHI4THbIe rcore6aHr,rs. Aunnuryg au QasaBbrHy]KAeHHbrxgJreKTpoManrr.rrHbrx xole6asuft .

74' QaltaheeBcKat x'I MaKcBenJIoBcKat rpaKToBKt4 rnlJreHzr gJreKTpoMarnraruorl LrHryKuuu.
Tor: cuerqeuzx.

1 5. cucreua ypaBHeHrrft MaKcserna. 3nexrpoMarru4rHoe noJre.

16' Borrnoeoe ypaBHeHlre rlrfl'sneKTpoMarHr.rrHoro rorrfl.vrero perxeHue. Cxopocu
pacllpocTp aLIeHLrs. gJreKTpoMarHr4THbrx BoJrH B CpeAax.

17. ocHoeHrre csofr:ctna gJIeKTpoMarHr{THbrx BoJrH. Oueprnr u rroroK gHepfnpr
gJIeICTpoMarrl:I'ITHbIX BoJIrl. Berrop flofiurunra. llrranylrc oJreKTpoMafHLrrHoro rroJrr.

V. Onruna

1. Sner<rpoMarHl'ITHa.f, LtPora ceera. llpnnqun f'roftrenca. 3axourr orpaxeHr4r 14

rlpeJroMJreHzs. A6conrornufi Iz orHocarerlsrtfi rroKa3areJrrd npenoMJreHns. floluoe BHyrpeHHee
orp€rxeHrze. Cneronolu.

2. KorepeurHocrb r{ MouoxpoMarr{rrHocrb cBgroBbrx BoJrH, Bperr,reHHiix KorepeHTuocrb.
Bpeura u 1rilrla KorepeHTnocrr{.

3. Ont.n'Iec]Kafl rnv[Hanyrl,I. Ourlluecr<as pa3Hocrb xo.4a. Pac.rer unrep{epeuqzouuofi
KapT r.rHbr oT l(Byx Kof epeHTHbx rzcToqHr.rKoB.

4. llonocrr panuoft Tonxlr4Hbr r{ papHoro HaKJroHa.

5. llpor;rpaucrBeHrra{ KorepeHrHobrr. paarayc Kor.epeHTHocrr..

6. Ilpzuqun fiofirenoa dpenenr. MeroA 3oH (Dpeuena. llpxnaoluuefiuoe
pac.rpocrpaHeHr4e cBera, ,{rzsparqnr (DpeHenr Ha KpyfnoM orBepcrr,r}r u AucKe,

7. [u$paxqza @paynro(fepa or 6qcxoueqHo AJrr4Frnoft npxuoft rqenkr.

8. .{zspaxqur (Dpayurosepa Ha oAHoMepnoft azft,panquouuofi perrerKe.

9. flonrrrue o rolorpa$uu.

10. Ecrecrnei+rrrft 14 noJl{pl43osaHHbrft cser. flor.f,pt3arJarflrrpr4 orpax e11rnH
lpeJroMJrenrzra. 3axon Eprocrepa.

11. Ilorrrpr,r3ar!vr. npz 4noftuoM ryrrenpeJroMJreHar{" O6urcHoseuurrfi u ueo6r*noaeuHtrft
ryqv" Onrr'r'recxas ocb Kplacranna. llolapra3arlr{oHHbre rrpr43Mbr. 3axou Manroca.

12. 3afp,ygneHus' B gJIeK oMarHI4THofi teopuu Marcneua. Hoprr,ralrHafl. vr aHoMaJrbHat
Aucnep cw. M ero4u na6lroAen Lrfl. AncrLep cua.



13. SnerrpoHHas reopr{f, Aucnepclru cBera.

14. llouoqeHr4e cBera, Ifeera reJr r.r cneKTp rrorJrorrleHr4fl.

7. YIIEEHO.ME T OAI,IIIE CKOE I,I I4HO OPMAIII,IOHHOE OEE CTIEqEHI,IE

AI,ICIU,IIJII,I HbI ( MOAyJIfl ) OI,I3I,TKA

JII,ITEPATYPA

rl) ocHoBHair nrrTepaTypa:

1. K't/sneqon, Apreruzft Apreunenuu. @nszxa: Vlexanuxa. MonexylrflpHas. Su:ura.
SnerctpuuecrBo r{ MarHerr{3M. SrexrporvrarHr{THbre rcore6anus Id BoJIHII. Ourura : y.re6noe

nocb6ae I A, A. Kysneqon ; BnaAnuupcxuir rocyAapcrBeHurtft yHllBepclrrer vIMeHpr

Arercau4pa fpnropreButrtrv Huronas fpuroprewr.ra CroreroBblx (BlfV) .-VIzl,.2-e, ucnp.

LT Aorr. -- Bna.4urvrup : Bla4urvtupcxnfr. rocyAapcrBennrrft yHr4Bepcktrer I4MeHI4 AlexcaH4pa

fpuropreenqa!IHzrorragfpuroplenrz-IaCroIeToBbIX(BlfY)'20I3.-160c.
Zlaeelc.r sner(TpoHH aA Bepcufl ,- En6luorp. : c. 1 5 5 - 1 5 6.

I{s4aHue na Ap. Hocll'reJle:

narue'rugna. 3
rrft vuvnencr,rrer

20t3..-- rsBN 97 B-5 -9984-03 3 7- 8.

2. Ky.rrlrur, A.ilerccauAp AlenceeBuq. @lzsuxa : MeroALIqecK[e yKa3aHplf, K Teoperl4rlecKoMy

Marep.aany, [paKTr.rtrecKzM 3aHrrtrflM yr Caganuxwt, TecraM, KoMnJIeKcy na6oparopurx pa6or

Anfl. cryAeHron 4ucranqrzouuofi Sopurl o6yueHux / A. A. Kylzlr, JI. B. fpyncxar ;

Bna4u.rulrpcxuii rocyAapcrueHHbrfi ynunefcnrer IIMeHI4 Anexcau4pa fpraropleBr.ta u Hprxolas

fprlroprenra-{a CroreroBblx (BlfY), KaSpApa o6qefi u npl,IKnaAuofi $usr'lr<Ir ; rol pel' A' A.

Kynurua .- BnaAuuvtp : l3rra4rauupcrcuft rocyAapcrBgHrtr.lfi yHI,IBepcI,ITer I4MeHI,I AlexcaHApa

fprzroprenkrqa14 HrzKoras fpuroprennua proneroBblx (BlfV), 2013 .- 2I4 c. : ult, ra6t. -
Irlueer:cs oJreKrpoHH afl. Bep akrfl. .- Eu6luofp' : c. 2I I'2I2.

liAztasue Ha Ap. HocrreJle: (Dusuxa [3rexrpoHurIfi-pecypq] : a49TaAI4'recK qJ

TeQpgu{rrecKoN[y MaTepl4aly. [paKTI4r{ecKZM 3aHflTutN[ I4 3a[A.HI4{M, TqqT4n4 l(Q!4[ngl(qy
nrzru. II. BHTOB ,trVCTAH bI OOVLIEH

pBa-$.. A. Kyr wna,- Bnaturvtup. 2013 .

3. (Duguxa : MeroAr{rlecKue ytasalzfl A4t [oAroroBK]I cryAeHToB K TecrI4poBaHI{Io / A' O.

farrun lu Ap.] ; Bnalgauupcxuir. rocyAapcrBenurrfi yHlzBepclrrer I,IMeHI4 Alexcau4pa

fpuroplee vqa v Hrarolas fpzroprenuqa CroreToBbIX (BlfY), Ka$e4pa o6qefi u lpuuagnofi

ArlqKaauapa lpzrop.reszqa z- HuK-ora-q--fprrop-rqPuqa- Cro:Igronrrx- (B-lfY) ,-._lLiI4aIIIqEp,



(fraszxz .- Bla4zuzp : l]naAuvtupcxuir rocyAapcrBeHHl,rfi yHr.rBepcr{rer rzMeHr4 Arercau4pa
fpuropreevrqa Lr Huxoras fpvroplenzqa CroreroBbrx (BrfV), 2013 .- 243 c. : un. -Irlueelcg oner(Tp o HH afl Bep ous. .- Bu6 tuopp. : c. 2 42 .

llIslaHne na Ap, HocI4TerIe: (Drzszra fSreKrpoHHrfi pecypc] : Meronu.recKrae yxa3aHra.fl Arq
gq4rqroexu cryneuroe x recruponaHr4ro / A. O... I arKnH tv .ap.l : BrAA\,tMu

IgeyllltpcTBeHHlrfi ynreepczrer rNaeHIa AleKcaHApa fpu|opreev-ra z HuKoras fpuroprqeuqa
CrorqrqEblx-lfiinfY). Ka(beapa o6ruefi u nbrarcnaanofi dnguxra .- Bnalnrr,rvp. 2013.

6) florronur4reJ]bHa.f, Jrrrreparypa (uo eu6opy t,t peKoMeHAzu]rrflM nex:ropa)

1. Ia.lucnH, Atrxaglrft (De4oponuv. Jlerqvu uo @usure : s 4 q. : [yue6uoe uoco6ue] / A. O.
fanxun ; BlaAprnlupcxuit rocyAapcrBeuur,rft yHr{Bellcnrer (BilV) Bna4r.ruup :

Bna4unrupcr<ufi rocyAapcrneHHbrft ynznepcurer (BnfV), 2004-2007 .

r{. 2: MoneKyJltpHaf, (flasara I4 repMoruHaMr.rKa f3nerrpounrrfi pecypc] .- 3rexrponurre
reKcroBble AaHrrbre (1 Qafir :5,37 M6).- 2005 .-77 c.: vr.- 3arraeze a'rtrrynaeKpaHa.-
3lexrpouuafl Eepcvrs. ueqaruofi ry6nrarcauz Bu6luorp.: c, 76 ,- Cso6olHufi 4ocryn n
oJIeKTFroHHbrx rrurarbHbrx 3aJrax 6u6r,uorexlr .- Adobe ,A.crobat Reader 4.0 .- ISBN 5-89368-
5 43 -l - 

<URI- : http ://e. lib.vlsu.ru : 8 0/handle/ 1 2 3 4 5 61 89 I 4 69> .

2. Ilporcoruena, Hagexga CepreeBHa. C6opuzr 3aral no $usure I H, C. llporcouena ;

Bra4I,Inrupcrufi rocyAapcrBeunrrfi yHr4Bepcr,rrer (BnfY) .- Wsn. 2-e, ucrp. r.r Aon. -Bra4unrzp : Eira4unrupcrcnfi rocyAapcrBennuft yHr4Beporrrer (BirfV), 2010 .- 65

Irlueercs eJreKrlloHH afl BepcLrfr. .- Eu6nraofp. : c. 64 
"

Wsran:we ua np. Hocr4reJre: C6opuuK g?aa.r no drugurle [9nercrpouurrfi pecypcl / H. C,
flporcoureslliBl4A4f4ggc5r4g.l9cfAapc.fBlEEu4$g_B_qppg LQ ,-
ISBN 97 8..5 -9984-0043 -8.

3.rleprron A.I.3aaaqHr.rK rro $z:vxe: Y.rb6Hoe rocoSze Arr Bry3os I A. f. 9epron, A. A.

Bopo6sen, - 8-r: ras4., nepepa6. 14 Aon. - I\]{. :OusrrrarIrtrr,2007. - 640 c. i ur.,ra6t" - ISBN 5-

94052-098-7.

4. lwurpneBa,) Elena Ba.reprenua. Ype6Hoe uoco6ze no $ust'rxe : Mexanut<a I E. B.

[rr,rH:rpuena, B. C. lheruusqen ; BnaAuru4pcxuir. rocyAa]lcrBenurrft yHprBepcktrer (BrfV) .-
Btagmruup : B.ua,uur,rzpcxuir rocyAapcrBeHuuft yHr4Bepcr4rer (BilY), 2009 .- I43 c. '. vr.,
ra6n -- Wv'eorcs, oJreKTpolr H aA Bepcurfl .- Bn6nzorp, : c. I 43.

Vlsplalrrlte Ha Ap. HocI{reJIe: 3ne HHbll4 : vlexaHuxa /
E. B.llnaurpzer
;:Bruaulap, .2192.- ISBN 97 8 -5 -9984+0005 -6.

5.Cary.:rbej_Il.B-Kypc o6r4efi Qntwxn: yue6Hoe noco6re AnF Bry3oB: B 3 r. / Vl.8. Caeenuee. -
7-e uzg., crepeorrn, - Cfl6.: .flaHu, 2007 L (,[yvurrae K/raccrqecxne yve6nrxra) (KnacoaqecKan

yve6Harn nnreparypa no $hshKe) (Vve6Hrxly p,nn By3oB, CneqranuHaR nhreparypa).- ISBN 978-

5-Btt4-O629-5.

6.Xapeuona, Orer.rrana [hrrcropoBHa. @usuKa rn€pAolo reJra : MeroAurrecKl{e yKa3aHnt K

na6oparopnuru pa6oraM rro $nsrzre / C. B. Xapeuona, H. C. llpororuena, E. IL IJJauraucrcat ;



Bla4lnrlupcxuii rocyAapcrBeHHuft yuunepcr.rrer (BrifY), Ka$e4pa rfusuru u npuxla4noft
MareM:arI,IKI4 ; rIoA peA. C" B, Xapeuosofi .- Bna4rair.rzp : Bla4uuupcrzfi rocyAapcrBeHnufi
yHl4Bepcl{rer (BlfY),2010 .- 39 c. i vn., ra6t. -- Wleercs oneKrpoHHafl, Bepcprfl. .-
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