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1. UEJrr{ OCBOEHLTfl ilkrclllrrrJrrrHbr

I{ennun ocBoeH}rr Ar,rcrlr{rrnl,Inbl <<ONsr.rKa>) rBJrrerc.s o6ecueqeHue 6y.qyurero

6arananpa nayrHofi $rasNvecrofi 6azoit, na xoropofi e errcmefi TexHr{qecKofi rurone crpor.rrct

o6rqeuHxeHepnar pr crerlr{aJrbHar rloAroroBKa. llocreAonareJrbHoe r,r3f{eHr.re (pururn

nsrpa6arrrnaer cnequ$nuecrufi MeroA MbIruJIeHI4t, (fusra.recryro rruTylrrlr{ro, Koropbre

oKurbrBarorcr BecbMa rrnoAorBopnbrMr.r r{ B Apyrux HayKax. CryAenrur, rronyquBrrrue ruHpoKoe

$rasraro-rrateMarr4qecKoe o6pa-eonauure, Moryr caMocroqreJlbuo ocBalrBarb HoBbre rexHr,IqecKl,Ie

HarrpaBneHr{fl, yclerrrHo pa6orarr B Hr{x, JIerKo rlepexoAr,rrb or perrreHr4r oAHr,rx 3aAaq K ApyrrrM,

r4cKarb HecrauAaprnbre r{ HerpaAr,rrII4oHHbIe tryrtr, qro oco6eHHo Ba)KHo 4nr npo$eccuonamnofi

uo6nmnocrr,r clequaJrll4croB B ycJIoBLIflx ycKopeHnoro pa3BI4TIls rexHuKX.

3a,{aqu Kypca $usurn:
. Teoperkrrrecxar rroAforoBKa n o6racrr,r $usnxz, no3Bonrrcrqas. 5ylywuM LrHXeHepaM

oprleHTupoBarbc.f, B rroroKe nay.rHofi r.r rexHl{qecrofi nn$opMarllrra ra o6ecne.rsBarorlas uM

Bo3Mox{Hocrb rrcrroJrb3oBanvrs, HoBrrx Su:uuecrux IpLIHIII,IIoB B Tex o6nacrxx, B Koropbrx oHI4

CleqIIaJILI3I4 pyIOTC{ ;

o $opnrnpoBarrr4e HayqHofo MbrrrrJreHl4t, B rracrnocrr.r [paBrrnbHoro rroHI,IMaHr{s rpaHI,Iu

rrpuMeHraMocru pa3nrrrrHbrx Susu.recxux nonsrafi, 3aKoHoB, reopufi I{ yMer{ut oIIeH}IBarb

cTefreHb AocToBepHocTa p$yJrbTaToB, nonr{eHHblx c noMoIIIb}o SKcnepI,IMeHTanbHbrx IIJI}I

MATEMATH'IECKI,IX METOAOB I,ICCNC,UOBAHLI';

. Bbrpa6orKa nppreMoB r{ HaBbrKoB pelrreHrafi rouxperHbrx 3aAaq r{3 pa3ghrx o6;racrefi

Sxsraxu, rroMorarorqux cryAeHTaM B AanbHefinreu peurarb LIHx(eHepHbIe 3aAauli.

. o3HaxoMneHlre cryAeHToB c coBpeMeHnofi nay.rHoft annaparypofi u nrrpa60rra y HLIX

HaqilJrbHbrx HaBbIKoB rrpoBeAenlrt gKc[epI{MeHTiuIbHbD( Haf{HhIX I,IccneAoBaHIlft pas.nuunrrx

Sra:uuecrrax ssreHzfi I{ oqeHKI,I [olpelrHoctefi raauepeHxfi .

2. MECTO AI{CqUTIJII4HbI B CTPyKTyPE OrIOrr BO

Baxnas qenb Bbrcrlero o6pa.:oBalvrs - noJryrrlrrb Hayquoe [peAcraBneHl,Ie o [ptlpoAe ]I

MeroAax ee rro3HaHr.ls. @ragura KaK BeAyrlas HayKa o [p]IpoAe Llfpaer rnaBHylo ponb B

Aocrl,rxegrru groft qenn.

llo cnoerr,ry coAepx(illrlrto Ia Haf{HbrM MeroAa]\4 Idcc;reAonaHux $rasura tBJUIercfl MoryqrlM

cpeAcrBoM o6pa-:orarenbnoro u BocnvrareJlbHofo nos4eficrnlu, rloMorat pa3BrITLIIo

)tr,rcrBeHHbrx cnoco6nocrefi, (foprralrpoBarrurc HayrlHoro MrlpoBo33penutfl, BocrILITarIuro BoJII{ ra

xapaKTepa [pl,r AocrIrxeHLIIl rlocraBneuuofi uenu.



@r.rsuxa orHoclrrcr K 6a3onofi qacrur rlporpaMMbr. B coepeMeuHoM ecrecrBo3HaHI{LI

rrrr4poKo [pr,rMenf,rorc{ MareMarr4qecK}Ie MeroAbr. ,{rx ycneurHoro ocBoeH}It K}pca (fusuru

cryAeHTaM neo6xoArauo 3Harb cne4yIoilIl4e pa3Aenbl errcmeft MareMarLIKI{ :

1. [u$$epeuul{aJlbHoe I4crIIlcneHI4e.

2. Irlnrerpalsgoe I{crIIrIcJIeHI4e.

3. Ana-nurraqecKat reoMerpl{s u nu:rleiftrar alre6pa.

4. PsArr.

5. 3nevenrrr BeKTopHofo aHanIBa.

6. OynrquuKoMrlneKcHoroflepeMeHnoro.

7.,{u$Sepenq}IaJlbHble ypaBHeHI4t.

8. 3nerr,reHrrr reoprara BeporrHocreit uMareMarlltlecroft crarI,IcrI{KI4.

3. KOMTIETEHTII{r4 OByTTAIOITIETOC-fl, OOPMT4PyEMbTE B

P B 3yJIb T AT E O C B O E HIdA AIdCIIIIII JIHHbI <(O I{3IIKA)

IlocreAoeareJrbHoe r{3ytrenrde (fururu nrrpa6arrrnaet cneqH$raqecrufi MeroA MbIIrIJIeHIaq,

$rnsuuecxyn lrHTyr,rqrrro, Koropbre oKa3brBalorct BecEMa rInoAorBopHbIMLI rI B Apyrllx HayKax.

cueqlral[crsr, [on)irrr.rBrrrue mupoKoe $u:uro-rraareMarr{r{ecKoe o6pasonaHue, Mofyr

caMocTotTenbHo ocBaI,IBaTb HoBbIe TexHLIqecKI4e HanpaBnenu:fi, ycnerrlHo pa6oram B HI{x, JIefKo

lepexoAr4Tb oT perrreH[f oAHr,rx 3a\aq K pellleHl4ro Apyft{x, I4cKaTb HecTaHAapTHbIe vI

HerpaAr{quonubre rryru, rrro oco6esno Baxno rlrfl npo$eccuonamsoil rrto6ulurocru

cneuuaJrucToB B ycnoBr,rflx ycKopeHuoro pa3BI,ITI,Ll TeXHI4KrI, Kol.qa aMOpTI{3aII[S AOCTIaNeHUfi

KoHKperHbrx y3KocneqaarrbHbrx sHaHIafi rrpollcxoAl4r upereuuafi Ho 6r,rcrpo.

B pe3ynbrare ocBoeHr,Ir Arrcq]rlJIIrHhI oOyraroquftcr AoJDKeH AeMoHcrpnpoBarb

cneAylou1ue pe3ynbrarr'r o6pasonaurax :

l) 3narr:
ocHoBHbre 3aKoHbr r4 npr{Hrlr4rr6r, KoropblM [oAul4nqercs rtoBe,qeHl{e pasnoo6pasur,x

$usra.recrux uoAe.neft, a raKxe, BbrreKarolq[e I,I3 grl4x 3aKoHoB cJleAcrBus lr Bo3MoxHocrb I4x

IIpHMeHeHrrr Ha rrpaxrlrKe;

Teoperr4trecrrde MeroAbr nocrpoeHlls pemeHlax pasnoo6pa3nblx 3aAarl uo $u:raxe Ir MeroAhr I{

upranfinnrr nocraHoBKLI gKcrIepLIMeHToB B tpnsrare;

ocHoBHrre MeroAbr KoMrlblorepnofi (pusura;

ocuoBHbre [pI,IHIII{rIrI cBt3I,I Qnrurn c,qpyrI4MI4 HayKaMu;

r.rcropr{rc pa3BLrrnfl tpusuxn; r'

BKnaA oreqecrBeHHbrx I{ sapy6eNurrx ) reHbrx B pa3BpITLIe (pnsuru.

2) Ynerr:
olpeAen"f,Tr o6ulHe $opuu, 3aKonoMepHocrr{, rrHcrpyMeHTaJrbHlre cpeAcrBa Suararn,

rrourrb rrocraBJreHHlro 3aAaqy, $opuupoBarb pe3ynbrar, caMocrorreJrbuo yBr{Aerb cneAcrBl4t
c$opuynnpoBaHHofo pe3ynbrara, pa6orarr n KoMaHAe, rIpoBoAI4Tb sKcnepI{MeHTbI rro

3aAaHHbrM MeroAr4KaM c o6pa6orrofi u auzulpnoM I,tx p$ynbraroB.



3) Bragerr:
cuoco6Hocrbro [peAcraBrsrb aAeKBarHyro coBpeMeHHoMy ypoBHro gganr.rfi HaynHyro

KaprI'IHy M[Ipa Ha ocHoBe gnaCns ocHoBHbrx nonoxenr.rfi,3aKoHoB r.r MeroAoB (OnK-1)
cnoco6gocrbro BhrflBJrf,Tr ecrecrBeHnoHa) ruyro cyrrlnoc6 npo6neM, Bo3nr{Kalorqr{x B

xo4e npo$ecctloutlrlbnofi AesreJlbHocrI4, npr.rBneKarb AJrr nx peilreHrlrr coorBercrnyroqnfi
Susrro-nrareMaruqecxr,rfi annapar (OIIK-2)

roroBHocrblo rIpI'IMeI{fiTb c}IcreMy $yngaueuraJrbHbD( sHaur,rfi (nrareuarraqecKr{x,
ecrecrBeHHouaymrx) AJIJI lrAeHTI,I$uraqHr, QopuynupoBaHr{ r.r pemeHra{ Texgr{rrecKrrx r{
TexHoJron{qecKlrx npo6lena SKcrlnyararlrll{ TpaHcnoprHo-TexHoJrort4rrecKr{x Mamrrrr ,r
KOMTIJIEKCOB



4. CTpyKTyPA r,r COAEDI(AHr4E AIICTIT4IJIIIHbT(MOAyJIfl)

O6uar rpy4oeurocrb Ar{crIHrrJrLIHhI cocraB:rxer 8 saqerHrrx eAr4Hrrrl

(288 uacon).
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5. OEPA3OBATEJIbHbIE TEXHOJIO| PII{

1. Jlerquonnar cucreMa o6yueuux (rpagllquoHHrle JIeKrIrroHHbre u ra6oparopnbre sauxru.n) c
rrcnonb3oBaHr,reM [peAMeroB My3efi neKII[oHHbD( AeMorrcrparlufi u ycrpoficrn lpzauqecKoro
rrpaKTr4KyMa.

2. flpraueuenrEe Mynbrr.rMeAlra rexHoJlorutfi: npoBeAenr,re neKrlr{oHHhrx v [paKTrdqecrr.rx
gansrufi c ucrroJlb3oBaurleM KoMlrblorepHblx up*enraqufi, AeMoHcrpaqlroHHbrx
Br,rAeopoirrlKoB c rroMorqbro KoMrrbrorepHoro lpoeKTopa, 3BM r{ Tene3KpaHa.

3. ZnQopnaaqlroHHo-KoMMyHr,rKarlrionnEle rexHoJrorr4tr Ans. MoHr4ToprrHra, KonTpoJr.f, r,r orIeHKr4

reryqefi yue6nofi Aetrenbuocrl,I cry,ueHron (r.rnrepHer, Skype, yre6Ho-rraerograuecxrafi
KoMrrJreKc BnfY na nnar(|oprvre Moodle I{ Ap.).

6. OrIEHOrrHbrE CPEACTBA l\Jrfl TEKyTTIETO KOHTPOJTfl
ycfrEBAEMOCTrr, [POMEX(yTOrrHOfr ATTECTATIIII4 nO I,ITOTAM
ocBoEHr{f II{CuI4IIJIr{HbM yTIEEHO-METOAI{TTECKOE

OEECTIEIIEHI4E CAMOCTOqTEIbHOfr PAFOTbI CTYAEHTOB

finr rcourponx pa6oru cryAerrroB, a rarcKe AJn crr.rMyJrprpoBilHr.rfl cr,rcreMaralrecKoro u3yuewrfl

Kypca (pnarr<u B rerreHr{e ceMecrpa qpeAycMorpeHbr KorilpoJrbHbre pa6oru. Oura nponolflrcfl B

m,rcbMeHHofi Soprvre.

IlporvrexyrorrHas arrecrarlus no [ToraM ocBoenrrff ArrcuflrrJmlrbr
BOIIPOCbI K 3K3AMEIIY

l-fi cenrecrp t'

1. Mexan[.recxoe ABr4xeurae KaK npocrefimar Sopiua ABr.rxeHrl.f, Marepr{u. Cncrenaa
orcqera. Pa4uyc-nexrop.

2. Marepuamnar roqKa (vacruqa). Tpaerropur. IIunefrnafl cKopocrb vr wrneftuoe
ycKopeur.re. flocryuareJrbHoe ABrlDKeHr.re rBepAoro rena.

3. T'alrenqpraJrbHoe u HopManbuoe ycKopenrae. Ces3b Melrqy nuneftnsnrr4 r,r )TJroBbrMlr
KI,IHeMaTLIqeCKUMI4 Be JII{qI,IHaMI{.



4. Ilepnrrft saKou Hrrorona r4 rroHtrple LlHeplluanrnofr cucteMbl orcqera. Bropofi 3aKoH

Hrrorona r4 rroHrrue cuJrbr, Maccbr r4 r,rMlynbca. Vpannenrae ABuxeHI{s. Tperufi 3aKoH

HsroroHa.
5. Pa6om pr 3uepnar B Mexanr,rKe. 3neprurx KI{HerHrIecKiuI H rIoreHIIvrarILHas..

6. llonsrne r,rAeaJrbHofo ra3a. MonerynxpHo-KrrHerrlqecKoe roJrKoBarrue reMrreparypbl.
Marpocron[qecKue [apaMerpbl cLIcreMbI.

7. BHyrpeunsrr sHepfvs l4AearbHoro rt*a.
8. ,{aelenue ra3a c roqKr4 3peHr.rf, MoneKynrpHo-Kr.rHerrrqecxofi Teoprara. Ocnonnoe

ypaBHenr.re MoneKynrpHo-Kl4nerllqecxofi TeopI4I'I.

9. Ypannenue cocrorHkrs,Lr4eurbnoro ra3a (ypanneur,re Knaneftpona - Men4eneena).

10. llonsrue a6comorHo rBepAoro reJla. I-{enrp I,IHepqpII4 (uenrp naacc). Monenr I,IHepquu

rena. Teopeua LUrefiHepa.
1 1. Monaenr cr4Jrbr. Mouenr HMlynbca. Ypannenrae MoMeHToB. Ypannenue Bpalrlarenbuoro

ABrDKeHrdr rBepAofo reJla orHocpITeJIbHo HeTIoABIDKHoft ocrz.

12. 3arconu coxpaHeHl{t B MexaHI4Ke. IrMrlynbca.
1 3. Ypannenr.re 3filepa. YpanHeHrre HepspblBHocrrd. Ypannenne Eepnynnu.
14.Ilavusapnrrfi u ryp6ynenrnrrfi pe)KrrMbl Teqer{r4t. Te.{eHLIe sssxofi )KI,IAKocrLI. (Dopuyna

llyasefirx.
1 5. Vpannenue Ban-Aep-Baa;rrca. I,Isorepnu peanbHbrx ra3oB.

1 6. Meracra6unrnoe cocro;{Hue. Kprarra'recKoe cocrosHlle.
17. 3S$err.{xoynx - Toucona. Cxuxenue rztsoB r{ rrony{eur{e Hr43Kr{x reMneparyp..
18. Ocnornnre repMoAnHaMrrr{ecK[e rrontrl{fl: BHyrpenuf,s 3Heprllfi, pa6o:ra, TelJlora.

Ypantrenue rrepBoro r;.arrura repMoAIrHttMI,IKIr.

19. 3anucuMocrb rerrJroeMKocrr{ rr,qeaJrbHoro ra3a or BrrAa [poqecca. Pa6ora, coBep[raeMiul

ra3oM rrpl/I r.r3orrpoqeccax.

20. O6parnMbre r.r neo6parxrrrbre rpoqeccrr. I-{urn Kapuo ra ero KfI[ Elrs.vreaJrbHoro ra3a.

21. llpernqnn ,{eficreur rerrJroBoro .{Bplraretlt{ I{ xonoArlmuofi MaIIr}IHbI.

22. Snrpomas. 3aKou Bo3pacraHl4t oHrponl{ll.
23. 3:rerrpua{ecKoe noJre B Ar.rsnerTpl{xax. Cno6oAHbIe H cBs3aHHbIe 3apsAbl B BelrlecrBe.

Tunrr Ar4sneKTptrKoB. flolxpu:orauHocrb. Teoperua faycca Ant oJIeKTpI,FIecKofo rIoJIt B

ArrsneKTpr{Ke.
24. 3lexrprauecroe rroJre rrpoBoArrl4KoB. Pacnpegerenue 3aptAoB B rIpoBoAHuKe.

3ner:rpocraruqecKoe rrone BHyrpH r4 cHapyx(I{ npoBoAnuxa. 3nertpocrarl4qecKiul3aJrIIlTa.
25. 3nerrpoeMrocrb yeAr{HeHHofo rpoBoAHI{Ka, KoHAeHcaropa. 3neprul 3apffKeHuoro

yeAr.rHeHHofo npoBoAHrrKa, KoHAeHcaropa. 3neprux gJleKTpocrarllqecKoro floJlf,.

26. Xapaxreplrcrl4Kr,r rrocrorHHofo gneKTplrqecKoro roKa: cI{JIa roKa, IIJIorHocrb roKa.

Ycros[e cyruecrBoBaHr.rs 3neKTpuqecKoro roxa. CropoHHLIe cLInbI. Pasnocrr rIoreHIIuaJIoB,

Harrpfl)fieHr.re, sneKTpoABr,DKyrqair cuna (3,{C). 3aronsr Oua pr ,{xoynx-JleHrla. flpaeuna
Kupxro$a.

27. flonsrue MarHr.rrnoro rroJu{. Marnnrnas I,IHA}'KIILIfi. 3axon Frao-Canapa-IIantnca.
flpunqun cyleprIo3I,IIII4Ir MarHurHbD( uo:refi . Marnrarnsrfi rraoruenr.

28. I_{npxynxqrar BeKTopa lrarnrarnofi I4HAyKrIrt. 3aron rroJlnoro roKa (reopeua o

rlr.rpKyn{ql1lll HHAyKUI{u MaTHI4THOI'O IIOnt) B BaKyyMe.

29. 3$Sexr Xolna. flpllnqlln geirctn;ux ycKopl{renefi sapxNenHbrx qacrllq.

30. flonxrue MafHr.rrHoro MoMeHTa aroMa. Murpo- lr MaKpororcra. 3axon nonHofo roKa Ant
MarurrrHoro rrom B BelrlecrBe. Haupxxeuuocrb MarHvrHoro rIoJIt.

31. Trauu MafHerlrKon. Kprnar HaMarHI,IrrHBaHus. Toqrca Kropra. ,{ouenrr.
32. Onrrr (Dapaaex. Marnrafirrtri rloroK. 3AC rIHA).KIII4II. Ouronnofi 3aKoH

sneKrpoMarnuurofi I4HAyKrII,II4. Ilpanu:ro Jlen{a.



33. Ca:uouHAyKrlr4q pr B3alrMor{HAyKTII{t. Irln4yHtunnocrb r4 B3axMHas uHAyKTr{BHocrs. Toru
pa3MbrKaHr,r.f, H 3aMbrKaHH{.

BOIIPOCbI K 3K3AMEHY
2-fi cenrecrp
1. Ceo6offrbre r4 BbrHyx(AeHHbre rcore6anras. fapuoHzuecKl,Ie MexaHraqecrrae ro;re6anvrflpt prx

xapaKTepr4cTr.rKr4. 3neprrar fapMoHr,rqecKlrx MexaHLIqegKI,IX xoleoanraft.
2. 3aryxarorque MexaHlrrrecKr.re rore6anprx. r{acrora, rcoe(!$uqraeHr sarryankrs,

lorapu(f nau.recrufi ,ueKpeMeHT 3ur6alvrs Mexanl4qecrux role6anrafi .

3. BrrnyNgennrre Mexanr4rrecKr,re rore6anr,rs. Mexanu.recr*rfi pe3oHaHc. Pegonancgrre
KplrBbre.

4. Mexanugrrr o6pasoeanrax MexaHlrqecKI,IX BoJrH B ynpyrofi cpeAe. llpo4orurrre ra

uonepeunrre BoJrHbr. Bolnonoe ypaBHeHI{e !I ero pe[IeHI,Ie. fapnaoHlauecKrre BoJIHrI I4 I4x

xapaKTepr4cTr4KH.

5. Kone6arenrnrrfi KoHTyp. fapuonr.Iuecrrae gneKTpoMarur4THhre rone6auprs v ux
xapaKTepr4cTr,rKr4.

6. 3aryxaroulue gneKTpoMarHr.rrHbre rore6anr,rs. BunyN4eHHbre 3neKTpoMarHlrrnble
rore6auu.f,.

7 . Cucrera ypannenuft Maxcnemta. 3rerrporraarulrrHoe rIoJIe.

8. 3nerrpouarHuTHbre BoJrHbr. OcHonHrre csoficrsa gneKTpoMarHr,rrHbrx BoJrH. Berrop
floft nruura. 3$$ercr,{onnepa Ant sneKrpoMafHrrubrx BoJIH.

9. 3nemponrarnnTHrur nplrpoAa cBera. Ilprauqnn frcfirenca. 3axon orpalKeHl4t u
npenoMner{us. A6corroumrfi n orHocr,rrelumrfi rIoKa3areJrI,I upenoMneuus. Ilo.iuroe BuyrpenHee
orpax(eur{e. Cneroro4rr.

10. Irlnrep(fepeHqr.rr cBera. Korepenrnocm v MoHoxpoMarllqHocrb cBeroBbrx BoJIH.

Onru-{ecra.g ArIr4Ha nyru. Ouruqecra{ pa3gocrb xoAa. Cnoco6rr noryqeHl,It KorepeHTgbrx

nyuefi . I4nrep$epoMerpbl.
11.. .{u(fparcqua cBera. Ilpunqun frofirenca @peuerx. MeroA 3oH @penenr.

,{u$parqnouHas perrerKa.
12. llo.nrpnsaqux cBera. EcrecrseHusrfi b rontpl43oBanurrfi cBer. llorapusaqrEx rpu

orpax(eur.ru n npenoMn envlkr. 3axon Eprocrepa.
13. ,{ucuepcux cBera. Hopuamua-r H anoMaJrbna{ Ar.rclepcrru. MeroAsr na6moAeHras

AHCIIepcrrr4.
I4. Tenrosoe r,{3nfreur4e. PasHoeecHoe I{3n}ruIeHI,Ie. Xapaxrepllcrl{Kll TerIJIoBoro

H3nr{eHI'It.
15. A6coruorHo qepuoe rero. 3axon Kupxro$a. 3aron Cre$ana-EoJrbrlMaua,3aKoH Buna.
16. PacnpeAenenr.re sHepruu B c[eKTpe a6conrorrro qepHoro rera. @opuyna Palex-,{xunca.
Ymrpatf noJreroBa;r raracrpo$a.
17. KnanroBa;l rl{floresa u tfopuyra lllanra.
18. BHenmufi $oroereKrpl4qecKrafi e(f$err I4 ero 3aKonrr. @oronrr.
19. Moaenb aroMa Pesep$op4a. llocry.narrr Eopa. Arolt BoAopoAa.

20. funoreea ge Epoftlx. 3rcneplrMeHTaJrbHoe rroATBepx(AeH[e BoJrHoBbrx csoftcrs
MlaKporracruu. t
2 1 . CoorHorrreHrre HeorlpeAenensocreft .

22. BonHoear $yurqltr, ee cnoilcraau crarlrcrllqecxvfi cvtrrcl.
23. Hecmql4oHapuoe I4 cralll{onapuoe ypaBHenue TT lpe4IaHrepa.

24. Hacruua B noreHuaarsnofi .slle.
2 5. flpoxoNaeHue qacrI,IIIbI qepe3 rloreulll4iulrnsrfi 6aprep.
26. Ypanwenue [lpeAr.rHrepa Ans gneKTpoua B aroMe BoAopoAa. fnanHoe, op6Hramuoe u

MATHHTHOE KBAHTOBbIE qI4CJIA.
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27.KsartoBaHr.re gHeprIalr gneKTpoHa B aroMe BoAopoAa. Cnerrp aroMa BoAopo.ua. Ilpanuno
o'16opa.

28. Op6uranrnrrft MoMeHT r4Mnynbca I,I MarHI{THrrfi uouenr 3neKTpoHa.

29. Co6cmennrrfi MoMeHT r.rMrlynbca 3neKTpoHa (cuun). Cnranoerrfi uarnratmrfi MoMeHT

aJreKTpoHa. Cnranoeoe r{ MarHurHoe clI,IHoBoe KBaHToBbre qr4cJra. Onrrr Illrepna ra fepnaxa.
30. llpunqurr 3anpera flaym. flepuo4ravecKat clacreMa 3neMeHTon Men4eneena.
31. 3onnas reop[r rBep,4brx rer. Knaccu$mcarrzx rnep,&u< reJr Ha Msr€rJurbr, noJryrrpoBo,Eruraa

r,r lu4snercrpr.rKr.r.

3 2. Co6crneHHar r.r npllMecHa.a rIpoBoALIMocrlI nonylpoBoAHI,IKoB.
33. 3:rercrpolpoBoAuocrb rBepAbrx ren. TeuueparypHat 3aBr.rcr.rMocrb gJreKTpolpoBoAHocrrr

MeraJrJroB r.r [onylpoBoAHI{KoB. Vponenr (Depuu.

34. p-n nepexoA. flonynponoAHplKoBble ALIoArI H rpI,IoAbI.

35. 3apxa, Macca pr pa3Mep aroMHofo x4pa. Mogenu sIep. -fl4epnue cI,IJIrL

36. ,{e(fexr Maccbr r.r 3ueprurr cBr3r4 x4pa. Vge;rbHa"f, 3ueprvts. cBfl3kr H ee 3aBucr.rMocrb or
MaccoBofo qncJla.

37. 3arourr paAr4oaKTI4BHoro pacnaAa. Anr$a-, 6era- u faMMa-lI3JIfreHIae.
38. -f,aepnbre peaKrlrdrd r{ 3aKoHbr coxpaHeul4r. flenenrae rrxeJrbrx x4ep. I-lennas peaKllrat

AeJIeHI4t.
39. Peanqnfl crrnre3a aroMHbrx x4ep. llpo6neMa yrlpaBJlreMbrx repMoflAepHrrx pearqrafi.
40. Knaccu$uraqux 3neMeHrapnbrx qacrllll.

cAMOCTO.fl TEJTbHAfl PASOTA CTyAEHTOB
l4zyuars xypc $nsurra Heo6xoAlrMo cllcreMarr4rrecKr4. lloerolry B Terrenl{e o6yuenrar

AIIcIII4IIII,IHe CTyAeHT-3aOqHLIK BrIIIOJIHIeT cneIyIOlIII4e BI4AbI CaMOCTOtTeJIbHbX pa6Or:

- caMocrorreJrbuar pa6ora c yve6nuxaMkr vt yre6unruu noco6usNlll. l{syveur.Ie MarepI,IaJIa

neo6xoAranao colpoBoxAarb cocraBJIeHI{eM KoHcrIeKTa.

- BbrrroJrueH[e KouTpoJrbnbrx pa6or. K errnorHeurllo KoHTponbHrrx pa6or rlo Kax.uoMy

pa3Aeny Kypca (pnsuxr.r cryAeHT-3aoqHr{K rlpl4cryflaer roJrbKo nocire ]I3freHut MarepllaJra,

coorBercrByroqero AaHHoMy pa3Aeny [porpaMMbl. CracreuarraqecKoe pe[reHlle 3a,uaq flBlrflercs.

neo6xoAraubrM ycnoBl{eM yclelrrHoro }I3f{enr4fl Kypca tf u:uru.
l-fi celrecrp: KourpoJrbHbre pa6oru rlo reMaM <Mexanuxa>>, <<MoleKyntpnas $u:raxa ra

TepMoAI4HaMI{Ka)), <3.uemponaafHerll3M))

2-fi cemecrp: KoHrpoJrbubre pa6orrt rlo reMaM <<Ontura>>, <<Knanroshle cnoficrea cBeraD,

<Crpoenrae aroMa vr frApa>>

Boupocrr A,.rfl caMocrosrerbHofi pa6orsl cryAeHToB

l cenecmp

1. TanrenquzurbHoe r{ HopMnnbHoe ycKopeHne. Cs-flgr MexAy .nuneftrlrntl{ I4 yrnoBbIMI4

KI,IHEM ATI{qECKI,IMU B C JI}Iq}IH'IMI4.

2. flepnufi 3aKoH Hrrorona lr roHsrl,Ie r.rHepqflaJrbnofi cucreubr orcrrera. Bropofi 3aKoH

Hrrorona u rroHflTr{e cr{Jrhl, Maccbl I4 I,IM[yJIbca. Ypanneru4e ABLDKeHrax. Tperufi 3aKoH

Hrrorona.
3. Jlarrlrnapnrrfi n ryp6ynenrnnfi pexrlMbl TeqeHI,Is. Teqeuue essrofi xrIAKocrI{.

@opuyna flyasefinx.
4. flonxrze r{AezrJrbnoro ra3a. Monercynxpuo-KrlHerl,{qecKoe roJIKoBaHI,Ie reMneparypbl.

MarpocronuqecK[e [apal,Ierpbl crtcreMbl.
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5. ,{an:renue ra3a c roqKr,r 3peHvt MoneKyntpHo-Kr,rHerrlqecxofi Teop?Iu. OcnosHoe
ypaBHeHr{e MoneKyntpno-Kl{Herl{qecroft TeoprII4.

6. Ypaenenue cocrorHr.rr r,rAeturlrHofo ra3a (ypanHenue Kranefipoua * Men,qeneena).

7. floHsrue o nJra3Me. Cuoco6u co3Aaulrr rrJra3Mbr. Hragxorenneparypnaf, rrJra3Ma lI ee

[pLrMeHeH[e. Brrcororeufleparypnar rrJra3Ma. llpo6:renra ocyurecrBneHl,It
yrlpaBnteMoro repMotAepHofo cI4HTe3a.

.8. 3$$err Xomra. llpunqran geficrnur ycKopllTenefi :apxxeHHbrx rlacrrrll.

2 ceiilecmp
1. Ceo6oaHbre r.r BbrHyntAeuHbre rone6anra.f,. fapnonuuecKlle MexaHl{qecxrae rore6anus rl

r{x xapaKTepprcrvrnvl3neprrax rapMoHIlqecKI,IX Mexanl,IqecKlitx rone6anprft.

2. 3:rerrpouarHr,rrHrur uprrpoAa cBera. llpunqun frofirenca. 3aroH orpaxeHllfl u
npenoMJreHus. A6corlornufi u orHocrrrenrnrrfi noKa3arenr,r [penoMneuras. lloruoe
BHyrpeuuee orptDreu[e. Cnerono4rr.

3. Bnerunuft $oroe.irexrpprqecxnfi e$$err u ero 3aKoHrr. @oronsr.

4. 3apu, MaccaH pasMep aroMHoro xgpa. Mo4envflrep. -flgepnue oI,IJIrI.

5. Knaccutf vKar\vrfl. gneMeHTapHbIX uacrl,rq.

6. r{errrpe ruua ibynAaruenraJrbHbrx nsararrao4eficteufi: cr4Jrbnoe, aJreKTpoMarI{I4THoe,

cra6oe r{ fpaBHTaIIrIoHHoe.

7. Onrrr [lrepua u fep:raxa.
8. p-n repexoA. flolynporoAnnKoBble .4IloAbI LI TpI{oAbI.

9. Peaxrlu.s cr4Hre3a aroMnbrx x4ep. llpo6neMa yrrpaBJueMbrx repMotAepHux pearqufi.

7. )TqE6HO-ME TO,IUIIE CKOE 14 I{H@ OPMAULI OHHOB
OEECTTETI EH I4E AI4 CUUilJTH H bI OLI3HKA

a) Ocnonnas ilureparypa.
1. Kysnerloe A.A.. @Hsnxa: Mexarrnre. MorerynnpHar $usuxa. 3lerr:puvecrBo H MarHerlI3M.

3lexrpouarHnrHbre xo.ne6anlrg u BoJrHbI. Onraxa: yue6Hoe noco6se I A. A. Kyrueqoe ; B,na4Iarraupcrcr,rfi

rocyAapcrBeHnrrft yHr4Bepcnrer HMeHI4 A.nexcan4pa fpnropreauua pr Hnrcolas fpuropternua
Crorerosblx (BirfY) .-'Aza. 2-e, ucrtp. H Aon. - BraAuutzp : Blaguulrpcxttfi rccyAapcrBeHuufi

yHuBepcuTer raMeHH AlercaH4pa fpraroprenr.rqa u Hsnorar fpuropreBur{a CrorerosHx (BlfY), 2013

.- 160 c. : Hrr. I,Iueercg oneKrpoHHaf, Bepcnt 
-Eu6nnorp.: 

c. 155-156. ISBN 978-5-9984-0337-8

2. flpor<ourena H.C. C6opHnx 3aAar{ rlo Sra:raxe I H. C. flpoxoruera ; Bla4uulrpcrcuft

rocyAapcrBermufi yHlIBepcI.ITer (BlfV) .- k[zl,. 2-e, ucnp. H Aon. - BlaAuvtup : Blaguuupcxufi
rocyAapcrBesHtrfi yHr.{Bepcr.rrer (BlfV), 2010 .- 65 I4l{eercs orleKrpoHHat Bepcut

Eu6.iruorp.: c. 64. ISBN 978-5-9984-0043-8.

3. XapeHoea C.B. OnsnKa rr€p4oro reJra : MeroAI4qecKLIe yKa3aHHx rc ra6oparopHblM pa6orana no

Sr.r:nne I C.B. Xapeuora, H. C. flporcoureBa, E. JI. [IlauaHcKar ; BnagrEurapcxufi rocyAapcrneuHuft

ynnBepcr.{rer (B:rfV), Ka$e.qpa Su:nxn H rpl4ruIaAHofi fiaretnrarl4Kl4 ; noA peA. C. B. Xapeuosoft .-
B.na4uur.rp : Bra4aurapcrzfi rocy.4apcrneHnufi yHI{BepcI{Ter (BnfV), 2010 .- 39 c. : un., ra6r. -
I4ueercx sJreKTpoHHzuI Bepcns,.- 6u6lnorp.: c. 38.

6) [ononHureJrbHafl JluTeparypa (uo tn6opy H peKoMeHAaIII4JIM lenropa).

1. XapeHoea C.B. @Nsuxa aroMoB r.r MoJIeKyn. -fl4epHar $nsuxa: MeroAHr{ecKI,Ie yKa3aH}Ir K

ra6oparopurru pa6oran ro $usrane I C.B. XapeHora, H.C. llporcourena, E.JI. TlTanaaHcrcax;

Bla4uuupcxufi rocy4apcreeHHsrft yHnBepcl{rer (BnfV), Ka$eapa $a:uxl-I H np}rKJIaAHofi vlareuaruxu ;
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noA peA. E. JI. llIauancxofi .- Blagnnrup : BlaAuuupcrufi rocyAapcreeHHrrfi yHr4BepcLrrer (BnfY),
2Al0 .-37 c. : ut.,ra6t. - I,hreercs DJreKrpoHHat Bepcuc .- Eu6ruorp.: c. 36.

2. lvurpueBa E.B. Vqe6noe noco6ue no Qrcuxe: MexaHr.rna /E.8.!nrurpueaa, B.C.llneurnBrreB;

Bra4uunpcxraft rocyAapcrBeHsrrfi yHHBepcI4Ter (B-ufV) Bla4ranaup: Bna4ranaupcr<rafi

rocyAapcrBennufi yHaBepcnrer (BrfV), 2409 .- 143 c.: r.ru., ra6r. 
-Bu6nrEorp.: 

c. 143.I{neercc
3rreKrpoHH{rn Bepcus .- Bn6mrorp.: c. 143. ISBN 978-5-9984-0005-6.

3. Olrsurca B JreKrrr4oHHbrx AeMoHcrpauHJIX [3nercrpoHnufi pecypc] : yue6noe noco6lre Arfl By3oB no
creqhaJrbHocru BfIO 010701 - (Dusnra H HanpaBnenuro 010700 - OHsuKa / A. O. farxuu [u ap.] ;

Bra4nuupcrufi rccyAapcrBeHnrrfi yHlrBepcldrer HMeHH Arexcangpa fpuroprenuua v HuKora.fl
fpuropreru.{a Croreroenx (BnfV) .- Slexr:poHHble reKcroBbre AaHF{bre (1 $afiir: 7,17 M:6) .-
Braguuup : Braguvnrpcrcufi rocyAapcrneunuft yHl,IBepcr4rer nMeHu ArencaHqpa fpnropreouva u
Huro.ilas fpuroprenuqa Cro,.reronrx (BrfV), 2072 .- 130 c. : r4rr.) r{B. HJr. - 3amasue c rlrryJra
3KpaHa .- Bu6nnorp. B KoHrIe pasA. - Cso6o.4usrfi 4ocryn B 3JreKTpoHHbrx quTurrrbHrrx 3aJrax

6u6ruorexu .- Adobe Acrobat Reader .- ISBN 978-5-9984-0297-5
n) nmepner-pecypcbl.

l) xtTO (Xypuan Texnuqecxofi rpnannn). Srercrpounar Bepcr4Jr http:/ljournals.ioffe.ruljtf/.
2) Xypna;r <Ongnra H TexHI{Ka rloJryrrpoBoAHr,rKoB). SrerrponHar Bepcr,rfl

hSp:liournals"io .

3) XypHa-n <<OrEgrExa rBepAoro reJra). 3lexrponHax Bepcvr http:/,jourrrals.ioife.ruljoru:rals/1.
4) Xypnan <<KsanroBaf, srreKTpoHHKa> 3rexrpoHHat BepcLUI hllpllrvfv-ry.EUgnti.in:

el ectron.m/pa.phtml?pa ge:geninfb

HcnorrgoeaHHe pa3Hoo6pa:Hux yve6urx MarepHaJIoB rroJryqeHHbrx ras cafiroB prHTepHera

nocpeAcrBoM rlporpaMMu WinDjVie H ApyrLIX rporpaMM.

8. MATEPI4AJIbHO.TEXHIITIE CKOE O FE CIIEIIEHIIE AUCUNIJII4HbI

1. Jlerqraonnas rroroquafi ayAIlTopLIt (B)), o6opy4onanHar ay1v-, BrirAeo-,

MynbrprMeArailnrrlrra cpeAcrBaMl{.
2. Mysefi JreKrILroHHbrx AeMoucrpaqufi, ayg. ((B), c Ha6opoM AeMoHcrpaqrrounbrx

upn6opon.
3. Ha6op cnarZAoe I4 BI4Aeo(burIbMoB.

4. @r.rgu.recKr.rfi npar<rarlna c Ha6opoM ycraHoBoK r{ BcrroMofarenbHofo o6opy4onaHrzx:
ay s.428 -3, 429 -3, 426-3, 425 -3, 424-3, 422-3, 430 -3, 43 r -3 .

5. Ay.uuroprar Ane na6oparopHbx 3ar^xtufi., ocHarrleHHuu{ coBpeMeHHbrM}r

nepcoHanbHbrMr4 Korv{rrbloTepaMll, O6beAI4HeHH6IMI,I B nOKZ}nbHyrO BbrrrlrcJrr,rTeJrbH}aro CeTb I,I

yKoMrrneKToBaHHbMrr HeoOxoAHMbIM cI4creMHbIM 14 [prrrnaAHbrM nporpaMMHbIM
o6ecueqeulreM- ay n.421 -3.
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Pa6oqas rporpaMMa cocraBJreHa B coorBercrBuLt c rpe6onautrflMur OfOC BO no

HanpaBnenuro 11.03.03 KoHcrpyupoBaHrre rI rexHoJrorrrr oneKrpouHhrx cpeAcrB

ND
Pa6o.ryro rporpaMMy cocraBlr m l1*{- Crpyxona M.A.

accrlcreur ralpe4prr OuIIO

PeqenseHr
Qr*rtt,l-* , ,f "f ',.tL. /{

llporparvrrvra o4o6peHa Ha 3aceAaHl4u raQe4pu <O6u1ax I4 npI{KJIaAuax Suenxa>

flpororor Jrfs ,, or /2 /"/." 201{r.

3aaegyroulnfi raSe4pofi s B.B.

Pa6o'ras. rrporpaMMa paccMorpena pr

MeroAr4irecrofi KoMI{ccLII4 HarIpaBneHLTs

TexHoJrofr4{ 3neKTpoHHbIx cpeAcTB

1.

flpororcon Ns_l_ or lt. {2. 2015-r.

o,4o6peHa Ha

1 1.03.03

3ace4anurv y're6uo-
KoHcrpynpoBaHue vr

,/?

.,-* " !
flpe4ce4areJrb KoMpr "" n{" #\_-z-

tl T,
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