
MunucrepcrBo o6pasona lrrrs. tr HayKr{ Poccnfi crcofi (Degepaqnn
@e4epanrHo e rocy.uapcrBeHHoe 6ro4xernoe o6p asonareJrbHoe yqp e)KAeHr.re

Bbrcrrero o6paeoeaHra_a

<<BlaAuuupcrcufi rocyAapcreeHHrrfi yHrrBepcr{Ter
IlMeHLr A"rrerccangpa lpnropbeBnqa n Hnrco.rran lpuropbeBr.qa CroJrerosbrD>

(B"urV)

yTBEPxtAATO>

no VMP

A.A.

0\
flaHQranoe

20 {ir.

pAE OrrA-g IIp orr PAMMA Ar,r c Ur4rIJrr4HbI

<<OI43I/IKA>

HaupanneHl{e fIoAroroBKI4 12.03.04 Enorexnuqecnr.re cucreMbr rr rexnoJrorr{rr

llpoSranr/ rporpaMMa rroArorosnr BrolrelnqrrHcKafl rn?KeHepr{r

Yponenr Brrcrlefo o6pasonauux 6arcalanpnar

@opua o6yueHrar 3aorrHafl

Cemecr:p
Tpyaoervr-

KOCTb 3AII.
eArqac.

JIex-
qraft,

qac.

rIparcruu.
3annrufi,

qac.

JIa6opar.
pa6oro

qac.
cPC,

qac.

(DopMa
rrpoMellfyTorrHof o

KOHTpOJIq

(ercr./:aver)

I 10i360 l0 N 303 ?n:auen(27)

llroro 10/360 10 20 303 Snranren(27)

B.naAnrrnp, 20 K



1. UEJII,I OCBOEHT4fl, IilC\r{TIJIIIHbI

Ilenrnara ocBoeHr,rs Ar.rcqulJIHHbI <@usr'rra> f,BJrrercr o6ecneqenrae 6y4yrqero

6arananpa HayrHofi Susrauecroiq. 6asoir, na roropoft e srrcIuefi TexHlrrrecKofi rurone crporrrct

o6nlensNeuepnrur n cneqIarurrHar [oAforoBKa. llocregonareJrbuoe E3yqeHIle (pueuxa

nrrpa6arrrnaer cnequ$u.recrufi MeroA M6[[reHI,Is, Susuvecryro r.rHTyrrqruo, Korophre

oKtrbrBarorcr BecbMa rrnoAorBopHhrMr,r r4 B Apyrux HayKax. CryAenrsr, [oryrr]rBrrrr4e rrrrrpoKoe

Srasnro-lrareMarr{rlecroe o6pasonantre) Moryr citMocrosreJrbHo ocBa}IBarb HoBbIe rexHLIqecKI,Ie

HarrpaBneHr.rr, yclerrruo pa6orarr B Hlltx, tlerKo [epexoAllTb or pellrenlafl oAHTIX 3aAaq K ApyrLIM,

lrcKarb HecrauAaprHbre rr HerpaArarlr,roHHble rlyrn, .{ro oco6eHHo BaxHo 4.lrx upoSeccraona:mnofi

TT,IO6UITTTOCTI4 CNEIII4AJII{CTOB B YCJIOBII'X YCKOPEHHOIO PiBBI4TI,IS TEXHI,IKN.

3axa'+u Kypca tpuauxra :

. Teoperr,rqecKuu{ rroAroroBKa e o6racru Susuxra, ilo3Bor-flrolqay. 6ygyv\uM I{HXeHepaM

oprdeHTr{poBarbcr B rroroKe uayrnofi r4 TexHl,Iqecrcofi aulpopMaur.ru ra o6ecuequBaroilIa;I IdM

Bo3MolrHocrb ncrroJrb3oBaHrdf, HoBbrx $rasuvecrrax npI,IHIII4noB B Tex o6nac'rxx, B Koropbrx oHI{

c[eqEanrr3r.rp].roTc{ ;

o SopurapoBaHr4e Hayqnoro MblrrrneHllt, B qacrHogru [paB]rnbHoro rroH]rMauus rpaHuq

rrplrMeHaMocrrr pa3nuqHbrx $usuuecnnx noHsilafi, 3aKoHoB, reopufi 14 yMeHI,It oIIeHI{Barb

cTerreHb AocToBepHocTr,r pe3ynbTaToB, noJIrreHHbIx c noMorllbro SKcnepnMeHTanbHbrx LIJII4

MaTeMaTUqecKHX MeTO,4OB HCCJIeIOBAII},.fl;

. eHpa6orKa rrppreMoB u HaBbIKoB peuleHIaft xonr<perHbrx 3a!ta'q lr3 pa3Hblx o6racrefi

Sz:Nlcu, rroMorarou1rrx cryAeHTaM B AaJlbHeftIneu perrlarb I,IH)KeHepHhIe 3aAaql4.

. o3HaKoMJreHr.re cryAeHToB c coBpeMeHHofi nayllrofi anuaparypofi u nrrpa6orxa y Hux

Haq€lJrbHbrx HaBbrKoB rrpoBeAeHus gKclepllMeHTitrlbHbrx HafrHbu< rlccJleAoBaHrafi paswt.*mrx

$u:uvecxux xnnenrafi I4 oueHrr{ norpelrrHocreft rasuepenufi.

2. MECTO ArrCqr4rIJrI4HbI B CTPyKTyPE OTIOTI BO

BaNnas rleJrb Bbrcrlero o6pasoBatkrfl. - [onyqr.rrb Haf{Hoe rrpeAcraBneHr.re o [p[po.ue ra

Mero4ax ee rro3HaHr.rs. @usura KaK BeAyIrIiu HayKa o rrplrpoAe urpaer rJraBHyro ponb B

Aocrr,rnteglrn grofi qenlr.

flo cnoeuy coAep)Karrurc r,r HayqHr,rM MeroAaM r{ecneAoBarrur $n:ura rBJrflercr Morf{I4M

cpeAcrBoM o6pa-:oaareJlbHoro v Bocrll4TarenbHofo nosgeftcrnur, noMoras pa3BI4TI,Irc

yMcrBeHHbrx cuoco6uocrefi, (foprunpoBaHl,Irc Hayquoro MI{poBo33peHHfi., BocrruTaHr{ro BoJII4 I4

xapaKTepa [pLI AOcTI,IXeHI,IU ilocTaBnennOfi qenlr.



@usura oruocllTct r 6agonoft qacrll nporpaMMbr. B conpeMeHHoM ecrecrBo3HaHvr.r

rlrl{poKo npl{MeHslorc-s MareMarr.rqecKue MeroAbr. [rx ycneunoro ocBoeHr{r Kypca $usunr,r
cryIeHTaM neo6xo4r.rlro 3narb cneA).rorlrle pa3Aenbr strcmefi MareMarr.rKu:

1. [u$<fepenuprtulbHoe rlcqrrcJreHr.re.

2. Irlnrerpa-nrHoeI,IcqrrcJreHr.re.

3. AnarzrraqecKiur reoMerpr4r u trrreifiias anre6pa.

4. Pstrr.

5. 3neuenru BeKTopHof o a:ourvsa.

6. (DynxquuKoMrrJreKcHolo [epeMeHHoro.

7. .{uS$epenqnanbHhreypaBHeHr{r.

8. 3reueHrrr reopl4l4 BepotrHocrefi u MareMarr,rqecrofi crarr4crr,rKr{.

3. KOMIIETEHIITTT4 OFyTIATOITIEIOCfl, OOpMtIpyEMbIE B
PE 3y JIb TAT E O C B O E H Vfl IiI/;CW4fIJII4HbI (O I43lI KA>

floclegonareJlbHoe u3yrIeHLIe (pnaurra nrrpa6arnrnaer cneqra$[.recxufi MeroA MbrrrrJreHr{s,

lpuszuecryrc LrHT).urlrdro, Koropbre oKa3blBillorcr BecbMa [noAorBopHbrMr{ r{ B Apyrr4x HayKax.

Cnequa-nacrsr, [onyr{HBlrrl{e ruupoKoe $usraro-uareMarvrrecKoe o6pasonanue, Mofyr

caMocrosreJlbHo ocBal,IBarb HoBEIe rexHI,IqecKHe HanpaBneutrs) yclerrHo pa6orarr B Hr4x, JrerKo

ilepexoAHTb oT peIIreHHt oAHI4x 3aIaq K peIXeHr{rO Apyrux, r{cKaTb HecTaHAapTHbre H

HerpaAl,IquoHHbre rryrr,r, qro oco6esno BalKHo [nt npo$eccaosa-nrHofi uo6unrnocru

CIeIIIIaII4CTOB B yCnOBI'IflX yCKOpeHHOIO pa3BI'ITII-f, TeXHLIKI,I, KOIAa aMOpTI43aIIUx 4OCrr,IXenUfi

KoHKperHbIX y3rocleurritrrbHhD( snanuit [poucxoAr4r upesnlrvafino 6rrcrpo.

B pe3ynbrare ocBoeHLIs ArIcqulnI4HbI o6yrarorquftca Aonxeu AeMoHcrprapoBarb

cneA).rour4e pe3ynbrarrr o6pa:onaruu:

1) 3narr:
ocHoBHbIe 3aKorrbl vr npuurllrnbl, KoropbrM [oArrr4Hrercr rroBeAeHrre pasnoo6pasnrrx

$usuvecxux nao4erefi, a raKxe, BhlTeKaloruve vB grr.rx 3aKoHoB cneAcrBlrr r.r Bo3Moxnocrb rax

rrpr4MeHeHrrs Ha [paKTr,rKe ;

Teoperl4qecKl{e MeroAbI rlocrpoeHl{t peIrreHLrr pa:Hoo6pa3Hbrx 3aAarr uo Sra:ure H MeroAbr tr
npuHrllrrrhr nocraHoBKr{ oKcrrepr,rMeHToB n (pnsurce;

ocHoBHbre MeroAbr KoMrrbrorepnoft (pnauxu;

ocuoBuhre [prznrlr.rlbr cBr3r{ (purnru c Apyrr4MH HayKilMpr;

I{CTOpr{rc pa3Br,rTr.rfl susrarn; r'

BKnaA oreqecrBeuHbrx r.r rapy6eNnrrx freHbrx B pa3Blrrrle (frasrar<u.

2) Ynerr:
o[peAentrr oorque SopnrsI, 3aKoHoMepHocrH, r,rHcrpyMeHTaJrbHbre cpeAcrBa Suaraxl{,

noHtrb rlocraBJleHuyro 3aAauy, (popurapoBarb pe3ynbrar, caMocrosreJrbHo yBraAerb cne.ucrBrl-fl
c$oprraylupoBulnuoro p$ynbrara, pa6orarr e KoMaH,4e, rrpoBoAaTb sKcnepuMeHTbr rro
3aAaHHbrM MeroAriKaM c o6pa6o:rrofr.u anastu3oM r,rx pe3yJrbraroB.



3) Bna4err:
cnoco6uocrbro npeAcraBnf,Tb a,{eKBarHylo coBpeMeHHoMy ypoBHro gnannfi Hafruyro

KaprLIHy Mllpa Ha ocHoBe 3narrrl.f, ocHoBHbD( uonoxenrnfi,3aKoHoB rr MeroAoB (OilK-D
cuoco6uocrbro BbrtBJrtrb ecrecrBeHHonafrnyro cyrrluocrb npo6reu, Bo3Hr,rKaroil$,rx B

xo4e npo(peccuorraJrbnofi AesreJrbuocrr{, [prIBneKarb Aff r{x pemeur.rs coorBercrByroqufi
$usuxo -rraareMaruqecK :ait annapar (OnK-2 )

roroBHocrbro EplIMeI{flTb crlcreMy $yu4auenraJrbubx gnanrnft (uarenaarraqecKnx,
ecrecrBeHuonayrnrrx) Ant LIAeHTTa$NxaqNr,r, (fopiraynnpoBarrr{rr r4 perrreur{r rexHr,rqecKr.rx rir

TexHoJIOfEqecKr4x npooneM SKcIIJIyaTarIErI q)aHc[opTHo-TexHoJrot]IqecKrrx Mit[rrrH n
KOMIIJIEKCOB



4. CTPYKT)TPA I,I COAEPXTAHHE AI{CqUIJII,IHbI (MOAYJTfl)

O6rqas rpy4odnrxocrb AlIcqurrJII4HbI cocraBJuler 10 ga.r€rnrrx e,4r{Hr4rl (360 vacon).
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5. OEPA3OBATEJIbHbIE TEXHOJIOII{II
Jlexquonnas c[creMa o6yreuux (rpa,quqnouHhre neKrlr.roHHbre v la6oparopHhre zautrux) c
rIcrIoJIb3oBaHlIeM npeAMeroB My3et neKIILIoHHhrx AeMoHcrpa\uftu ycrpoficrn Sra:r.ruecxoro
IIpaKT]rKyMa.
flprauenenze MynbrLIMeAI{a texnonorrafi: npoBeAeHlre neKrIHoHHhrx v. lpaKTr,rqecKrrx
:aHsrufi c [crIoJIb3oBaHI4eM KoMrlblorepubrx npesenraqr,rfi, AeMoHcrparlrroHHbrx
BlrAeoponrrKoB c noMorrlbro KoMrrbrorepHoro [poeKTopa, 3BM r4 TenegKpaHa.
?luQopluraqrIoHHo-KoMMyHHKarIr4oHHbIe rexnoJrofr4u rrrl- MoHr4Topr,rHfa, KoHTpoJrr r4 orIeHKLl
reryruefi yue6Hofi AetrenbHocrl4 cryAenton (uurepHer, Skype, yue6no-ue'ro4rauecrufi
KoMrneKc BlfY ua nnarlpopve Moodle lr Ap.).

6. OIIEHOTIHbTE CPEACTBA l.Jrfl TEKyTUEIO KOHTPOJTfl
YCTIEBAEMOCTII, IPOME}I(YTOIIHOft ATTECTAT]J'II IIO I4TOIAM
OCBOEHI{fl Ar4CrInilJrr4Hbr il YIIEEHO.METONI4qECKOE
OEECTTEqEHUE CAMOCTOflTEJTbHOT4 pAEOTbr CTyIEHTOB

,{nx xoHrporn pa6omr cryAeHToB, a rarcKe AJUI cruMyJrr4poBaHwr crrcreMarr.rrrecKoro v3;1.renvs,

Kypca $u:nru B TeqeHVe ceMecrpa npeAycMorperrbr KoHTpoJrbrrbre pa6orrr. Onn nponogrrcx n
rrr,rcbMeHuofi $opue.

IlponaexyroqHafl arrecrall[fl lro lrroraM ocBoeHrrfl ArrcqrrrrJrr{H br

BOIIPOCbI K 3K3AMEHY
l-fi ceuecrp

l. Mexanu.Iecroe ABHXeHr.re KaK npocrefirua-a Sopua ABrixenus Marepr.rx. CHcreua
orcrrera. Pa4rayc-nerrop.

2. Marepua-nrnar roqKa (uacraqa). Tpaexropux. ITu:neirsa:. cKopocrb pr nranefinoe
ycKopeur4e. flocrynareJrLHoe .4Br.r)KeHr.re rBepAoro rena.

3. TanrenqllanbHoe I4 HopMiulbHoe ycKopeur{e. Cnser MexAy JruHefiHsrN,{r{ r{ yrJroBbrMr,r
KI{HEMATI'IqECKHMI,I B E JII4qI,IH AMI,I.

4. flepnrrfi 3aKoH HrroroHa r4 IIoHtrI{e HHeprlr4anbnofi cracreMbr orcqera. Bropofi 3aKoH

Huorona LI rloutrr{e cIrJIbr, Maccbr r4 r.rMnynbca. Ypannenue ABHXeHrrr. Tpetufi 3aKoH

Hrrorona.
5. Pa6ora I{ 3Hepruq B MexaHI,IKe. 3nepru-a Kl4Herr4qecra-f, r4 [oreHrlrturb*afl.
6. flonsrue I,IAeanbnofo ra3a. MoreryrxpHo-KrrHerraqecKoe ronKoBanr{e reMneparypbr.

MarpocxonurrecKv e rrapaMerpbl cr{creMhr.
7. BuyrpenHsq gueprr4r r4AeaJrbHoro ra3a.
8. ,{aenenxe ra3a c roqKl4 3peHl{t MoneKynrpHo-KrrHerr4.recxofi Teopr4r,L OcHoeHoe

ypaBHeHVe MoneKynrpHo-Kr,rHerlr.recxofi Teopr{I4.

9. YpanneHlIe cocrotHvls.prileurb*oro ra3a (ypannei'ue KnauefipoHa - Mengeneena).
10. floHsrue a6coruorHo rBepAoro reJla. I-{enrp r.rHeprlr4r{ (qeurp uacc). Mouenr lrHeprlr4r,r

rena. Teoperua Illrefinepa.
1 1. Moruenr cLIJIII. Morrenr l{Mrlynbca. Ypannenue MoMeHToB. Ypannenue BparqarenbHoro

ABI{xeHr{r rBepAoro reJra oruocuTeJrbHo HenoABr4xHofi ocr,r.

12. 3aronrr coxpaHeHn.{ B MexaHr4Ke. raMnynbca.
1 3 . Ypannenr.re 3fi :repa. Ypanueulre Hepa3prrBHocrt4. YpanneHue Eepnynlu.



14. JlalrptrrapHsIfi n ryp6yneHrnufi pexfl,IMbl reqeHr4r. Teqenue nssxofi xr{AKocr}r. Oopnyra
llya:efinx.

I 5. Vpannenue Ban-Aep-Baalrca. llsotepnrr peanbHbrx ra3oB.
1 6. Meracra6ulruoe cocrorHr4e. Kpr.rruuecKoe cocrorHrle.
17. 3$Qerr,{xoynr - Tonacona. Cxuxenue ra3oB r4 non)FreHr4e HLr3K}rx reMreparyp..
18. OcnosHrre repMoArIHaMIIrIecKLIe rloHtrr{r: BHyrpeHHrr gueprr,rt, pa6ora, TenJrora.

VpanHeuue nepBoro HaqaJra repMoAr,ruaMr{Kr.r.

19. 3aeucuMocrb renJloeMKocrr4 r,IAganbHofo rzt:a or BlrAa npoqecca. Pa6ora, coBepruaeMat
fa3oM rrpr4 [r3orrpoqeccax.

20. O6pnuMBIe H Heo6parurvrrre rpoqeccu. Ifuxl Kapno ra ero KlI,{ Ans.:a1eaJrbHoro ftr:a.
21. fIpuHIIw geitc'rnu.n rennoBoro ABIirareJI{ r4 xonoAr.rnrHofi rraaurunrr.
22. Satpouus. 3axon Bo3pacraHr.rr sHTporr]rrr.
23. Snercrpl4qecKoe noJle B AI{3neKTpI{xax. Ceo6oAHhre r.r cBr3aHHbre 3aprAbr B BerrlecrBe.

Tunrr AIrgneKTpI,IKoB. flonrpr.I:onaHHocrr. Teopeua faycca Anr 3neKTpr4qecKoro rroJrs B

AHsneKTpr{Ke.
24. 3ner:rpr.Iuecxoe rloJre rIpoBoAHI{KoB. Pacupe4enenrae 3apsAoB B npoBoAgr{Ke.

SlerrpocrarllqecKoe none BHyrprd r{ cnapyx(u npoBoAnraxa. 3rerrpocrarr4qecKas.3ar\vrra.
25. 3nerrpoeMrocrr ye.u{HeHHoro [poBoAHI{Ka, KoHAencaropa. 3neprrax 3apffKeHHoro

yeAEHeHHoro rIpoBoAHrIKa, KoHAeHcaropa. 3neprux 3neKTpocrarr,rqecKoro rroJrr.
26. Xapaxrepl{crl,IKl4 lrocrotnHofo 3neKTpl,IqecKoro roKa: cr.rJra roKa, rrJrorHocrb roKa.

Yclonrze cyqecrBoBaHl4t 3JleKTpr,rqecKoro roKa. CroponnrEe clrJr6r. Pa:Hocrr rroreHrlr4€uroB,
HarIp.rxeHLIe, sneKTpoABLIx(yqffI cnna (3.{C). 3arourr Onaa u .{xoynr-JleHrla. flpanuna
Kupxro$a.

27. flousrue MiIrHIarHoro noJrr. Marnurnas r.rHAyKrllrfl. 3axon Brao-Canapa-Jlawaca.
flpunqran cyneprro3rlrlr4rd MarHr4THbD( uolefi . Manrurnrrfi uoruenr.

28. I{uprynxqux BeKTopa uanrursofi IiHAyKrIr.r}r. 3aron rronHoro roKa (reopeua o
ul4pKynflrlr.rrr rrHAyKrIr{[ MarHrlTHoro non-r) B BaKyyMe.

29. 3$Sexr Xolna. llpunquu Aeficreut ycKopl{Tenefi rapxxenubrx rracrr.rq.

30. llonslrlre MarHI{THofo MoMeHTa aroMa. Murcpo- r4 Marpororra. 3axon rroJrHoro roKa AJUI
MaIHLITHOTO IIOJIT B BeUIeCTBe. HanpXXenHOCTb MatHHTHOfO IIOJUI.

31. Tlrurr MarHerl{Koe. Kpraeax HaMafHHTII{BaHlrr. Toqxa Kropz. [orueurr.
32. Ourrr @apagen. MarHIarnufi IroroK. 3AC r{HAyKrIr{z. OuroeHofi 3aKoH

sneKTpoMarnurnofi lrHAyKrlr.rn. llpanulo Jlenqa.
33. Carr,rozHAyKrII.It LI B3zlI4MoIrHAyKIILIt. ?IH4yrrnnnocrb r.r B3rtraMHar r4HA).KTr{BHocrr. Torr.r

pa3MhrKuIHLrr H 3aMbrKaHr4f, .

34. Ceo6oaHble I4 BblHyx(AeHnrre role6arrkrs.. faplronuuecKr.re Mexanr.rarecKlre xore6aHl,rs u
I4x xapaKTepl4crl4Kr{. 3neprNx rapMoHrirrrecK}rx MexaHaqecKr,rx xole6anrafi.

35. 3aryxaroque MexaHHrIecKLIe ro;re6anras. Hacrora, xos$(fraqrreHT 3aryxaHrlr,
lorapu$rrau.recK[fi AeKpeMeHT 3ar1vralvs, MexaH]lqecxr,rx xole6anufi .

36" BrrHyNgenHble MexaHI{qesKI{e xore6anus. MexaHraqecxvfi pesoxaHc. PesoHaucnrre
Kpr4Bhre.

37. MexalrusN{ o6pasoeaulEx MexaHIrrIecKI{x BoJrH e ynpyrofi cpele. flpo4onrnrre u
nofiepeqHble BOJIHbI. Bomroeoe ypaBHeHI{e u ero pe}neHr4e. fapnaonuuecKr.re BoJrHhr r4 r{x
xapaKTepr.rcTrrKn.

38. Kole6arersirufi KoHTyp. fapuonra.recxue gneKTpoMafurrrHbre rore6aHras v yrx
xapaKTepHcTHKrr.

39. 3aryxarorque oneKTpoMarHI4THbIe rcone6anvs. BuHyx4eHHbre sneKTpoMafHr.rrHbre
rcoreOanus.

4 0. Cracrelra ypaBHeHr.rfi Marceerla. 3.irerrpoMarHrrrHoe rroJre.



41. SrexrpoMarHrITHble BoJIHII. Ocuoeurre csofic'rsa gneKTpoMarnr{Tnbrx BoJrH. Ber:rop
llofi nrnnra. 3$Sexr flonrepa,qnr oneKTpoMafHr{rHbrx BoJrH.

42. 3nexrpolrarHurHa.r rpplpoAa cBera. flpunqun fiofireHca. 3axon orpaxeHr.rr yr

rlpenoMJleHu.s. A6corrorsrrft r{ orHocl,ITemnrrfi noKa3areJrr{ [penoMneHras. llorHoe BuyrpeHHee
orpaxeHlre. Cnerono4rr.

43. Irlnrep(pepenqzx cBera. KorepeHnrocrr H MoHoxpoMarr.rrrHocrb cBeroBbrx BoJrH.

Onrraqecra"s rnnna rlyrla. OurlFrecras piBHocrb xoAa. Cnoco6rr [on)AreHr.rs KorepeHTHbD(
ny.refi . ?IHrepSepoMerphr.

44. .{ln$parqlar cBera. flpunqun fiofirenca @penenr. MeroA 3or1 @penelx.
[zQpaxquoHHas perxerra.

45. flompnraqrEx cBera. EcrecrneHunrfi E nonrplr3oBannrrft cBer. llolxpusaqrax [prd
orpax(eHr,ru r4 rrpenoMnenvrv. 3aron Eprocrepa.

46. ,{ucuepcnx cBera. Hopnralurax u aHoMaJrbHair Ar{crepcr4r.r. Me'rorsr na6nro4enux
AHcnepcr{I4.

CAMOCTO.fl TEJIbHAfl PAEOTA CTYNEHTOB
Irlsyrarr rypc (puszru ueo6xoAllMo cucreMarr{qecKpr. lloerouy B Tetreur.re o6yrenax

ALrcqurrnvHe cryAeHT-3aorIHr{K BbrloJlHter cneAylorur,re Br4Abr caMocrorreJrbHbx pa6or:
- caMocrotreJrbHa{ pa6ora c y.re6urarcav'r4 14 yre6nurvrra uoco6[sM[. Irlsyuenue Mareprrilna

neo6xo4rauo co[poBox{Aarb cocrasJreHr,IeM KoHcneKTa.

- BbrrroJrHeulre KoHTpoJrbHbD( pa6or. K errnorneHr{ro KoHTponbnrrx pa6or rro Kax{AoMy

pa3Aeny Kypca $uauxr,r cryAeHT-3aoqHIlK [pl4cryrraer roJrbKo rrocJre r{3freHr,rr Marepr4aJra,

coorBercrByroqero AaHHoMy pa3Aeny [porpaMMhl. CracreuaruqecKoe peureurre 3aAaq rBJrrerct
ueo6xoAraubrM ycnoBrieM yc[e[rHoro r.r3freHl{t Kypca $u:uru.

l-fi ceuecrp: KonrpoJrbHbre pa6oru IIo reMaM <Mexasuxa>>, <<MoleKynrpn€ur $HsHra u
TepMeAH HaM n Ka>. < 3:rexrpovrarHerr4 3M ), < Onru Ka>

Bonpocrr AJrn caMocroflTeJrbHofi padorrr cryAeHToB

l cetwecmp

1. TanrenrlIEarbHoe I{ HopMzulbnoe ycKopeHl4e. Cn.sgr Mexqy nrasefiHrruu u yfnoBbrMr{
KI4HEMATPIqECKI'IMI,I BEJINqHHZIMH.

2. llepnufi 3aKoH Hrnrona Ir rIoHtrI,Ie I,IHeprlr{anbnofi cucreubr orcqera. Bropofi 3aKoH
Hrrcrona u IroHtrl4e cLIJIII, Maccbl I{ lIMrlynbca Ypanneurle AB}r}KeHr,u. Tperxfi 3aKoH

HrrcroHa.
3. JlauuHapnrrft v ryp6yneHrurrfi pexLIMhI TerreHlrr. Te.{enue ersxofi xr4AKocrr.r.

(Dopvyna flyasefim.
4. flonsrr.Ie I{AeiIrIbHofo ra3a. MoreryrxpHo-KzHerr.rqecKoe roJrxoBaHr4e reMrreparypbr.

Marpocrou[qecKue rrapaMerprl cr4creMbr.

5. ,{an:reHrae fa3a c rotrKrl 3peHllf, MoneKyntpHo-Kr,ruerr,r.recxofi Teopu[. Ocnosnoe
ypaBHeHr4e MoneKyJr{pHo-Kl4Her[qecxofi Teop]rr{.

6. Ypannenue cocrof,Hlrr rrAeaJlbHoro fa3a (ypanneHue KnanefipoHa - Meu4eneena).
7. flon.f,:rfie o [JIa3Me. Cnoco6rr co3Aanldt rrJra3Mbr. HHsroreN,{neparypHas [Jra3Ma rd ee

npI.IMeHeHr4e. BucoxoreuneparypHat rrJra3Ma. llpo6lenaa ocyqecrBnenr.rt
y[paBnseMoro repMorAepHofo cr.rHTe3a.

8. 3t[$err Xorna. llpIEnquu Aeitcrsus ycKopr.rrenefi sapxxenubrx qacrr.rq.



9. Ceo6oaHbre rr BhrHyx.qeHHbre roredaHns. fapnaonnuecKue Mexaur.rqecr[e xore6alrr.rs r4

r4x xapaKTepr4cTrlrKr,r. 3ueprux fapMoHr.rqecKr'rx MexaHr{qecKEX role6aunfi.
10. 3.nerrpovrarHarHall rlpplpoAa cBera. llpr.Inqnn fnfirenca. 3axon orpax(eHr4r u

[penoMneHu.s. A6conrornrrfi rI ornocuTenrnrrfi rroKa3areJrr.r rrpenoMnenlrs. florHoe
BHyrpeHnee orpor(enr.re. CeeroeoArr.

7. )TqEBHO.METOAAIIECKOE H IIH@OPMAIII{OHHOE
OEECTIEIIEH}IE AI4CTII4IIJIIIHbI (DI{3I{KA

a) OcnoeHax Jrr{Teparypa.

1. Ky:Heqos A.A.. (Du:uxa: Mexanlma. Morexylapnar Susnxa. 3lexrpuuecrBo pI MafHerr,r3M.

3lexrpouarHr{THbre xore6anr,lfl H BoJIH;I. Onrrarca: yue6uoe noco6lre I A. A. Kysneqoa ; Bla4unanpcxufi
focyAapcrBesnrrfi yHr4BepcnTer I,IMeHu Arexcangpa fpuropreeuua fi Hlrrcoras fpuropteruua
Crorerosrrx (BrfV) .- lrIsl. 2-e, ucnp. H Aon. - Bra4rauup : B.rra4uuupcxrafi rocyAapcrBesnufi
yHnBepcr.rrer r{MeHH AlexcaH4pa fpuropreeuqa u Hurolar fpuropreBr4qa CroJreroerrx (BnfV), 2013

.- 160 c. : r.rrr. ZMeerc.fl oneKrpoHHa.s Bepcur 
-Er.r6raorp.: 

c. 155-156.ISBN 978-5-9984-0337-8
2. flpoxourena H.C. C6opnrar 3aAar{ fto $a:r,rxe I H. C. flporcourera ; BlaAnuupcrcr,rfi

rocyAapcrBennrrfi yHr,rBepcr4rer (BlfY) .- Hzl. 2-e, ucrrp. H Aon. - BraAuunp : Bla4uuupcrcnfi
rocyAapcrBenHufi yHr.{Bepcr,rrer (BnfV), 2010 .- 65 Zveercx oJreKTpoHHar Bepcn.rr

Bn6nuorp.: c. 64. ISBN 978-5-9984-0043-8.
3. XapeHona C.B. (Du:una rnepAoro reJra : MeroAlrqecKne yKzBaHHx r.ra6oparopHbrM pa6orau no

$raslme I C.B. Xapeuoea, H. C. flpoxouleBa, E. JI. lllamaHcKar ; Bna4unrupcrufi rocyAapcreeuHrrfi
yHuBepcr{rer (B-rrfV), Ka$eapa $usuxlr H npI{KJIaAHofi uareuau,rKr4 ; noA peA. C. B. Xapenonofi .-
B,ra4nuup : Blagnnaupcxaft rocyAapcreeunrtfi yHI4BepcLIrer (BnfY), 2010 .- 39 c. : ur'., ra6t. -HMeercs gJreKTpoHHar Bepcnr .- Er,r6luorp.: c. 38.

6) .{ononnnreJrbHar JruTeparypa (no nrr6opy H peKoMeHAarIHfl M,'rexropa).

l. XapeHona C.B. Ouguxa aroMoB pI MoJIeKyJI. flaepnax $n:r,ma: MeroAur{ecKue yKa3aHr,rr K

la6oparopHuu pa6orau ro $u:une / C.B. Xapenona, H.C. llpoxorueea, E.iI. Illauaucrcar;
Bnagnur,rpcrcuft rocy4apcrreuurrfi yHprBepcuTer (BlfV), Ka$eapa Qr,rsur<a 14 npHKJraAHofi naarenaarnrcu ;

noA peA. E. JI. Illalaascnoft .- BraAuvlup : Bra4uuupcruil rocy.qapcrBensufi yHaBepcr4rer (B"nfY),
2010 .- 37 c. : r,ur., ra6l. 

-klveercs, 
oJreKTpoHHat Bepcu{ .- Eu6m.rorp.: c. 36.

2. flu*rcpueBa E.B. Vqe6noe noco6ue no $uaune: MexaHHKa /E.B.fillr,rrpnera, B.C.llneurrBqeB;
Bna4ulanpcnrEfi rocy4apcrrenuufi yHHBepcpITer (BnfV) B.na4uuap: Bra4uuupcxrafi
rocyAapcrBesuufi yHuBepcurer (B.rrfY),2009 .- 143 c.: un.,ra6t. 

-En6rraorp.: 
c. 143. HMeercs

3rreKrpoHHa{ Bepcu.tr .- Eu6ruorp.: c. 143. ISBN 978-5-9984-0005-6.

3 . Orasuxa B JreKrruoHHbrx AeMoHcrp arryrsx [SlexrponHufi pecypc] : yre6Hoe noco6pre AJrr By3oB rro

cflerlraJrbHocrrl BIIO 010701 - Ousurca 14 HanpaBJleHeuo 010700 - Ousuxa / A. O. famus [n ap.] ;

Bla4unaupclcufi rocy4apcrreHHuft yHzBepcltrer I,IMeHIT Arerccangpa fparoprenuua u Hurorax
fpnropseenqa Croleronnx (BnfY).- 3lerrpoHHbre reKcroBbre AaHHbre (1 $afin: 7,17 }i46).-
Braguuup : BraAuulrpcxrafi focyAapcrBenHrtft yHneepcuret HMeHH Anerccan4pa fpuroprenuua n
Hurolas lpnropsennqa Croreronrrx (BnfY), 2012 .- 130 c. '. vIr., rIB. HJr. - 3amasue c rr4TyJra

3KpaHa .- En6rprorp. B KoHrre pasA. - Ceo6olurtfi 4ocryn B 3JreKTpoHHbrx qr{TzurbHbrx 3aJrax

6pr6rraorern .- Adobe Acrobat Reader .- ISBN 978-5-9984-0297-5
n) unrepner-pecypcbl.

1) xtTO (Xypnzur Texsprqecnofi $u:nxz).3renrpoHnas,Bepcvfl http:/tjournals.ioft-e.rudtfl.
2) XypHal <<(DHsHKa v rexHI{Ka rIonynpoBoAHHKoB)). 3rerrponnar Bepcrt

h-tlp-;i{h"urnah.$hrg4-qul3als/2.

L0



3) Xypna.n <Ou:ura rBepAoro reJra)). Slexrpouuat Bepcus http:l/journals.ioffe.ru.ijouruals/1.
4) Xypnan <<KeaHToBas oJreKrpoHlrKa> 3.rrercrpoHHafl Bepcxr http://rvww.quant*m-

electron.rulpa.phtn: l?page:een intb

llcnonrgoeaHr{e pa3Hoo6pa:nrx yve6uux MarepnzuloB floJryr{eHHbrx llg cafiron ulnepneba

rrocpeAcrBoM rrporpaMMrr WinDjVie H Apyfiax rporpaMM.

8. MATEPIIAJIbHO-TEXHIITIE C KOE OEE CTIEqEHI{E AI{CqUIIJIIIHbI

1. Jlerqnonnar flororrHrur ay4rrropnfl (B), o6opygonannax ay4kr-, BIdAeo-,

Mynbrr4MeAr,rfi nrrnau cpeAcrBilMrl.
2. Mysefi JreKur.roHHbD( AeMoHcrpallufi ayg. ((B), c na6opovr AeMoHcrpaIII{oHHbrx

npu6opon.
3. Ha6op c.rafiAos u nu4eo(prarrbMoB.

4. @ugra.recrufi uparnaxyrr,r c ua6oporrn ycragoBoK I4 BcnoMofareJlbuoro o6opy4onanua:
ay s.428 -3, 429 -3, 426-3, 425 -3, 424 -3, 422-3, 430 -3, 43 | -3 .

5. Ay4r,rropvx Anfl la6oparopnrrx zawrwit, ocHaIrIeHHat coBpeMeHHbIMI4

nepcoHiurbHbrMlr KoMnbrorepa:r,ru, o6re.qI{HeHHbIM}I B JIoKiuIbHyro BbrtII4cJIrITenbHyro cerb }I
yKoMrrneKToBaHHbrMH Heo6xo4raurm crIcreMHbIM u ITpLIKnaAHbIM rIpofpaMMHbIM

o6ecueqeHreM- ay 1,.421 -3 .

11.



Pa6oqas uporpaMMa cocraBJreHa B coorBercrBr4r c rpe6onaHlrrrMr/r (D|OC BO no

HarrpaBne lauto 12.03 . 04 FerorexxlrqecKl{e c}rcreMhr rr rexHoJroruu

Pa6ovyro rporpaMMy cocraBrr nu f,o-? Crpyrcona M.A.

accricreHr ra$e4pu OulI@

PeqenseHr

frw*'

flporparvrrvra o4o6peHa Ha 3aceAaHl{u ra$e4pH <O6uras r4 rrpr4KJra.{uax Su:ura>>

flporororMs fA- or /{. M" zol f r.

3aee4yrou1rafi xa$e4pofi ron B.B.

Pa6o.ra.s rporpaMMa paccMorpeHa a
MeroAurrecxofi KoMprcclrr4 HarrpaBneHn

TEXHOJIOIlTI4

o4o6pena Ha 3ace4aHuu yve6uo-
12.03.04 FuorexnntrecKLre cr4creMbr r,r

flporororNs I or/6.W 201$.
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