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1. IIEJII4 OCBOEHWfl, AUCUI,ITTJII,IHbI

I{e.nrun ocBoeHpIt Ar.rcqxflnllHbl <<@ragr,rrca> rBJrrercr o6ecneqenne 6yayuero
6aralanpa nayrHoft $rEsrauecxoit 6asoit, na roropofi s eucrueft TexHr.rqecKofi nmone crpor,rrcfl

o6ulennxeHepHa:r kr clrequanbu{ul rloAroroBKa. Ilocre4onareJrbuoe Lr3yqeHrae (fusrarn

nrrpa6arrrnaer cneqz$u.recxufi MeroA MbIIrIJreHrrr, Susuuecr<yro r4HTyr.rur{rc, Koropbre

oK€BhrBarorcr BecbMa nJrororBopHbrMl{ I{ B Apyrl4x HayKax. CrygeHrrr, flonfrraBrrrue u]rpoKoe

Susuro-uareMarr.rqecKoe o6pa3oBanvre, Mofyr caMocrorreJrbuo ocBauBarb HoBbre rexHlrrrecKlre

HarrpaBneHr,rr, ycneruHo pa6orarb B HLIx, JIerKo [epexoAr4Tb or perxeHr,rr oAHr.rx 3aAaq K Apyr]rM,

r.rcKarb HecraHAaprHbre r4 HerpaAr4rluoHHhle tryrtr, qro oco6eHHo Bax(Ho 4nr upo$eccuonanrnofi

uo6unrgocrrr cfiequulJrprcroB B ycnoBl4tx ycKopeHnoro pa3Br4Tr4r rexnr,rKr,r.

3aaa.nr Kypca $usurra:
o reoperr4qecKarr rroAroroBKa e o6racru $r,reuxu, nosnorixrorqas 6ygyr\uM HmKeHepaM

oplreHTlrpoBarbcr B noroKe nay.rnofi LI Texullqecrofi nn$opMarlull u o6ecneqrlBaroqai{ uM

Bo3Moxuocrb r,rc[onb3oBaHr,rs HoBbrx Qn:rauecrr,rx [p]IHrlr4rroB B Tex o6nacrxx, B Koroplrx oH]l

cnerlr4anr.r3rrpyroTcr ;

o QoprvrupoBaHr4e HayqHoro MbIUUIeHLLfi, B qacrHocrr4 rrpaBr.rJrbHoro rroHuMaHl{.r rpaHraq

[pLrMeHr{MocTIr pa3nr{qnbrx $usrauecrrzx uonsrnfi, 3aKoHoB, teopufi rr yMeHr,rf, orleHr,rBaTb

cTefreHb AocToBepHocTr{ pe3yJrbTaToB, rlon) IeHHbrx c noMorrlbro gKcrrepuMeHTilJllbHbrx I4JII4

MATEMATI4TIECKHX METOAOB PICCNEAOBAHUS;

nrrpa6oma [pLreMoB r,r HaBbrKoB pelneurafi KoHKperHbD( 3aAarr r43 pa3Hbrx o6racrefi

Susuxra, noMorarcqr4x cry.[eHTilM B AilnbHefiruena pelrarb r4HxeHepHbre 3aAaru.

. o3HaKOMJreHr4e CTyIeHTOB C COBpeMeHnOfi Hay.rUOfi annaparypoit u nrrpa60rra y Hr,rx

HaqaJrbHbrx HaBrrKoB npoBeAeur{r 3Kcnep[MeHTaJrbHbrx HafrHbrx r{ccneAoBaHrafi pa:ruuurrx

$r,rsuvecxzx snrenrlfi u oIIeHKLI rrorpellrHocrefi n:naepenufi .

2. MECTO II4CUI4IIJIIIHbI B CTPyKTyPE OIIOII BO

Ba:Knas qenb Bhrcrlero o6pa:oBauvfl. - flonyqr.rrb HayqHoe rrpeAcraBneHrde o rrprpoAe r,r

MeroAax ee rro3HaHras. @usura KaK BeAyrIIaf HayKa o rrprapoAe r4fpaer rnaBuyro ponb B

.rlocrlrxeHr{[ grofi uenl{.

IIo cnoenay coAepxaHraro u HayrrHhIM MeroAaM r.fccne4orauux Suzut<a ABrrflercs, MoryquM

cpe,{crBoM o6pa-:onareJlbnoro H BocrlnTarenrHoro no34effcrnur, noMorarr ptrBrrruro

yMcrBenHbrx cnoco6nocrefi, $opurlpoBarlurc HayuHoro MrapoBo33penvtg., BocrrrlTaHr.rro BoJrlr rr

xapaKTepa rrpu Aocrr.rxeHlll4 rlocraBnennofi qenu.



@usura oruocnrcr rc 6asonofi qacrtr nporpaMMhr. B conpeMenHoM ecrecrBo3HaHr,rlr

ilrrrpoKo rrpr4MeHflrorcr MareMarrdqecKlle MeroAbr. ,ftrx ycneruHofo ocBoeHr4s Kypca $usuxu
cry,rleHTaM neo6xoAulro 3HarL cneAyroq[e pa3Aenbr srrcruefi MareMarr{Kr{:

1. [u$$epeuqrilnbHoe r.rcrr]icJleHlle.

2. Irlnrerpa:rsHoelIctIlIcJIeHI4e.

3. AHarurIa.{ecKar reoMerpkrfrktnrurefinag anre6pa.

4. PsaH.

5. 3.neuenrrrBeKTopnoro anaJrvrca.

6. (DyttxrluuKoMnJIeKcHofonepeMeHHoro.

7. flraS$epenlll{anbnbleypaBHeHI.If,.

8. Snewrenrrr reoprru BeporrHocreff ra MareMarr4qecrofi crarr{crr.rKr,r.

3. KOMIIETEHTIT4T{ OE).TTAIOIIIEIOCfl, OOpMI4pyEMbIE B
PE 3 yJIbT AT E O C B O E Hvlfl AUICU.IIII JII{HbI (<D I{3 IIKA>

llocre4onareJrbHoe r,r3freHlre (lusnru nrrpa6arsrnae'r cueqraQraqecrnfi MeroA MbrrrrJreHlrs,

$usuuecryrc r.rHTyr{rlr{ro, Korophre oKa3blBarorct BecbMa rrnoAorBopHbrMr,r r{ B Apyrux HayKax.

Cneqr,ra;rracrrr, fion1..il,rBrrrue mrlpoKoe Qusnro-uareMaruqecKoe o6pasonaHue, Moryr

caMocTorTeJrbHo ocBar.rBaTb HoBbre TexHurIecKI{e HaIrpaBneHI{g, yclemllo pa6orarr B H}IX, JrefKo

nepexolr4Tb oT perrreHr.rr oAHr.rx 3axaq K pelrreHr.rlo Ap)rr[x, ]rcKaTb HecTaHAapTHbre u

HerpaAr.rq[oHHbre fiyrtr, qro oco6enno BaxHo Anfl upo$eccraonzursnofi uo6rEnrnoctn

clequaJrucToB B ycnoBlrqx ycKopeHHoro pa3BI,ITI,Ln TexHuKu, KofAa aruopTr,r3arlrax 4ocruxennft
KouKpernbrx y3KocrrequulrrbnbD( swasuirnpor{cxoALl'r vpe:erruafiHo 6rrcrpo.

B pe3ynbrare ocBoeuur ArrcqurrnrIHbl o6yrarouluficx AonxeH AeMoucrpr4poBarb

cneAyrorlr4e p$ynbrarrr o6pasorannx:

1) 3naru:
ocHoBrrbre 3aKoHbr vr flplrHrlr,rnbl, Koropbu rroArll4H-t{ercs rroBeAeHr{e paenooOpasnsrx

Su:n.recrux uo4enefi, a raKx(e, BhrreKaloqve pB gnrx 3aKoHoB cJIeAcrBHr pr Bo3MoxHocrb r4x

rrprrMeHeHr4r Ha rrpaKTr4Ke ;

TeopeTHqecKr.re MeToAhr rrocTpoeHr4fl pelrleHrar pa:Hoo6pa3Hhrx 3anaq no $usraxe u MeToAbr rr

npuHrlr.rnbr nocrarroBKrd 3KcrIepI,IMeHToB n $Iarnxe;
ocuoBHbre Merorbr KoMrlblorepnofi $u:urn;
ocuoBHbre rrprrHrlr,rrrbr cBs3I,I $usuru c ApyTLIMH HayKaMI{;

r.rcropuro pa3r;krrLrfl. (prasuna; t'

BKnaA oleqecrBeHHbrx r,r sapy6exurx yqeHbrx B pa3Br4Tr{e Surnru.
2) Vnrerr:

orrpeAen{Ts o6rque $oplnrrr, 3aKoHoMepHocrl{, LIHcrpyMeHTi}JrbHbre cpe.4crBa Snsrarra,
rou-f,Tb rrocraBJrennyro 3aAauy, (popunpoBarb pe3ynbrar, cilMocrorreJrbHo yBr.rAerb creAcrBrrs
c(foprrayrnpoBaHHoro p$ynbrara, pa6o:ram n KoMaHre, [poBoAr,rrb sKcrrepraMeHTbr rro
3aAaHHbrM MeroAraKaM c o6pa6orxoft.u asanu3oM I,IX p$ynbraroB.



3) B.rra4err:
cnoco6nocrbro rlpeAcraBJltrb aAeKBarHyIo coBpeMeHHoMy ypoBHro sHaHr,rfi HafrHyro

KaprlrHy Mr4pa Ha ocnoBe 3nanrrs ocHoBHbrx nonoxenr.rfi, 3aKorroB H MeroAoB (OnK-l)
cuoco6nocrbK) BbrtBJrtrb ecrecrBeHHoHafruyro cylrluocrb npo6reu, Bo3Hl,rKuuoqr{x B

xo4e npoQecclrontulbnofi gexreJlbHocrrl, nprlBneKarb ,4nr rrx pemeur,u cooTBercrByrorqufi
Qusrnro-rraareMarrrqecKrrfi annapar (OIIK-2)

roroBHocrblo nplrMeuflTl cllcreMy $yugarrtenraJrbHbD( sHaHrnft (rvrarerrlarrarrecKr.rx,

ecrecrBeHHonaynrrx) AIrs, urerTrr@raraqr.rr, $oprraynupoBanr4s r4 perreHas rexrrr4rrecKfix r,r

TexHoJIOrErIeCKrirX npo6leu gKcrInyaTaIII4I4 TpaHcnoprHo-TexHoJroruqecKlrx vrarrrn:,i. ,r
KOMTIJIEKCOB



4. CTpyKTypA r4 C OAEplnAHr4B Ar,rCqU[nr4HhI(MOAyJIfl)
O6rqa{ rpy4o€urocrb AHcrI[nJrr4HLI cocraBJrrer 8 saq€'rHrrx eAr.rHr4rl

(288 .racog).

PagAer

ArrcqurrnHHbI
(reua)

BraArr y.re6nofi pa6orrr,
BK.]Ircqar citMocTorTenbHyro

pabory cry.4eHToB r.r

rpyAoeMKocm(e uacax)

O6seu
yve6Hofi
pa6orbr. c
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0,5133
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0,5/50

II OCHOBbI
MOJIEKYJUIPH
ofr ou:nKrvr
TEPMON14HAM
VIKW



Morer<ylxpno-
KI,IHETI4qECKAJT

Teopr{s ra3oB

0,5/20
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METO,q
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TepMoAr,rHilMr{Kr4
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aToMHhrx rAep.
Palraoarrrannor

T6 ,fgepnue
peaKrlr,ru.

SreueHrapnrre
qacTurlbr.

0,5 I 6 0,5133

llroro ) 8 10 4 95 81360/" 3n:auen(27)

Bcero 1

t
t

20 L4 8 192 L7t400 Snrarvren(54)

l.

2.

3.

5. OEPA3OBATEJIbHbIE TEXHOJIOT}II4

JlerIlnosnar cr{creMa o6yveHnx (rpaguqraoHuble JIeKrIXoHHbre ra na6oparopHbre sanxrur) c
HcIIonb3oBaHLIeM npeAMeToB My3et JIeKIIIIoHHIIX AeMoHcTpaIInfi u ycrpoficrn Su:raqecKoro
rpaKTr4KyMa.
flpnrraenenrae MynbrrlMeAl,Ia rexnonornfi: npoBeAeHr,re JreKrII,roHHbrx pr rrpaKTLIqecKHx
zauntuit c ucrroJrb3oBilul{eM KoMrlbrorepHblx npe:enraqr,rfi, IeMoucrparluouubrx
BuAeopon[KoB c rroMorrlbro KoMrrb]orepHoro npoeKropa, 3BM r{ TenegKpaHa.

IrIn(popMarIr{oHHo-KoMMyHr.rKarIr4oHHbIe rexHoJloil4u AJrr Mour.rropr4Hfa, KoHTpoJUr r4 orleHKr.r
reryrqefi yue6uofi AerrenbHocrr.r cryAeHror (unrepHer, Skype, yue6no-rrlero4uuecruft
KoMnneKc BnfY na rnat$opnre Moodle 

'r 
Ap.).

6. OIIEHOIIHbIE CPEACTBA ilJIfl TEKYIIIEIO KOHTPOJTfl
YCIIEBAEMOCTI{, IIPOMET(YTOIIHOft ATTECTAUI4LI IIO I{TOTAM
OCBOEHI[fl Ar4Crln[JrrrHbr V YTIBFHO-METONIIIIECKOE
OBECTIETIEHTIE CAMOCTO.flTEJIbHOfr PAFOTbI CTYNBHTOB

[.nr xorrponx pa6orn cryAeHroB, a raKxe Ars crlrMyJr4poBaHr4Jr cucreMarrFrecKoro rirc1"{eur.rrr

Klpca (fu:nru B Teqeur,re ceMecrpa rpeAycMorpeHbr KorrrpoJrbHbre pa6msr. OHu uponoArrcr B

rrlrcbMeHuoft (popnae.

IlporuexyrorrHafl arrecrarl[fi no rIToraM ocBoeHrrfl Atrcq[rrJrtrnbr
BOIIPOCbI K SK3AMEIIY

l-ft celrecrp t'

1. Mexasraqecroe ABr4xeHr{e KaK npocteftruax (foprvra ABr,rxeHr.rs Marepr{u.
orcqera. Pagnyc-nerrop.

2. Marepraarrluar roqKa (.racfirlla). Tpaexropux. Jlnneftna"f, cKopocrb vt

ycKopeHr.re. llocryuareJrbHoe ABr,rlKeHHe rBepAoro rena.
3. TanrenqrlaJlbuoe LI HopManruoe ycKopenrae. Ces3b MexAy manefinrrnara r.r

KI4HEMATI4IIECK}IMI,I BE JII,IIII{HIIM}I.

Cracrerr,ra

nuneftnoe

yfnoBbrMH



4. flepnufi 3aKoH Hrroroua I4 rloHtrl4e LlHeplluanbnofi cracreMhr orcqera. Bropofi 3aKoH

Hrro:rona I{ rloHflTlre cI/tJrbI, Maccbl I{ IlMnynbca. Ypannenue ABr,DKeHlrr. Tperufi 3aKoH

Hrrorona.
5. Pa6ora H gnepruul B MexaHHKe. 3Heprnr KllHerrdrrecKa-f, r4 rroreHrlvturbnal,
6. llon.srue I,IAezIJIbHofo ra3a. Moreryrxpno-Kr.rHerr.rqecKoe roJrKoBaHrre reMleparypbr.

MaxpocronuqecKr.re [apaMerpbr cr,rcreMbr.

7. BnyrpenHss sHeprur r4Aeirnbuoro fa3a.
8. ,{anrenue ra3a c ro.rKr.r 3peHrlf, MoleKyfispHo-Kr{Herr.rqecxoft Teopur.r. Ocnonnoe

ypaBHeHr4e MoneKynrpuo-KrrHerr.rtrecKofi Teopnrl.
9. Ypanuenue cocro.flHvls.w[eaurbnoro fa3a (ypanneHue KnaneftpoHa - Mengeleena).
10. llousuae a6comorHo rBepAoro rena. Ifenrp r{Hepqr{r (qenrp uacc). MoueHr r4uepur4r.r

rera. Teopeua Lllrefinepa.
11. Monrenr crdJrbr. Mouenr r,rMnynbca. YpanHeur.re MoMeHToB. Ypannenne Bparrlarenbnoro

ABHx(eHr4s rBep.{oro rena orHocr4TeJrbHo HerroABr,rx{Hoft ocu.
12. 3axonrr coxpaueHlr.f, B Mexanr-rKe. HMrrynbca.

1 3. Ypannenue 3finepa. Vpanneru4e Hepa3pblBuocrr4. Ypannenue Eepuynnu.
14. Jla:rauHapnufi LI Typ6yneHurrrfi pextllMbl TeqeHLIt. Te.reH[e srsxofi xlrAKocrrr. Ooprrayna

flya:efinx.
I 5. Ypaeneuue Ban-,(ep-Baa-nrca. I,Isor:epurr peilnbHbrx ra3oB.
1 6. Meracra6ranrnoe cocro.flHr4e. KpraruuecKoe cocrorHr{e.
17. 3Q$ercr.{Noynx - Torracona. Cxnxeuue fa3oB t4 rlon)rureHl{e Hu3Krax reMrreparyp..
18. Ocnonnrre repMoAplHaMraqecKlle rloutrl{t: BHyrpeHH.fls gHeprur, pa6ota, TelJrora.

Ypannenue rrepBoro Haqiura repMoAr4HaMrIKrI.

19. 3asprcnMocrb renJroeMKocrr,r lrAeanbHoro ra3a or BrrAa npoqecca. Pa6ora, coBeprxaeMa-s
f il3oM npr,r r8onpoqeccax.

20. O6paruMbre r4 neo6pa:rnnabre rlpoueccu. Ilraxr Kapno N ero KlI.{ Am r4AeanbHoro ra3a.
21. llpuuuran 4eftcrnur renJroBoro ABxrarent rI xonoAr{nruofi Marrrr4Hbr.

22. 3urportras. 3aroH Bo3pacraHlrr oHTponI{I,I.

23. 3nerrpIaqecKoe rIoJIe B ALIDneKTpI4rax. Ceo6oAHbre lr cBfi3ar{Hbre 3aprAbr B BerqecrBe.
Tunrr AuaneKTplrKoB. llorxpu:onaHHocrb. Teopelura faycca Anr 3neKTpr.rqecKoro rroJrf, B

ArrgJreKTpr,rKe.
24. 3rertpuuecroe rloJre rrpoBoAHI,IKoB. Pacnpe4enenue 3apqAoB B rrpoBoAHr.rKe.

3lerrpocrarl{qecKoe [one Bnyrpkrv cHapy]KI,I rrpoBoAuuxa. 3nerrpocrarrltrecKas.3arr\vffa.
25. 3ner<rpoeMKocrb yeAI,IHeHHoI'o [poBoAHLIKa, KoHAeHcaropa. 3neprux 3aps]KeuHoro

yeAIiHeHHoro rrpoBo.qHr4Ka, KonAeHcaropa. 3neprux oneKTpocrarrlrrecKofo rroJr-fl.

26. Xapaxrepr.rcrrlKrr rrocrorHHoro gneKTpl4qecKoro roKa: crlJra roKa, [Jrornocrb roKa.
Ycros[e cyuecrBoBaHr.rfl 3neKTp]rqecKoro rora. Cropounr.re cr4Jrbr. Pagnocm noreHrlnaJroB,
HarlptxeHple, eneKrpoABllxyIqas cura (3.{C). 3anonrr Oua ra flxoynr-JleHrla. llpannla
Kupxro(pa.

27. floHsrr.re MafHlrrnoro rroJrf,. MarnlarHas r.rHAyKrlr,rr. 3aron Buo-Canapa-IIawaca.
llprauqnn c)mepno3r.rrlr{rr MafHHTHhD( uoneft . Marnrnrurrfi ruorraenr.

28. Tlupryrxqnx BeKTopa naarnuurofi LIHAyKrIr.rra. 3axon rroJrHoro roKa (reopeua o
rlprpKynfl rlr{rr LrHAyKrIur,r MafHrrTHoro nonr) B BaKy}r{e.

29. 3$Serr Xorna. llpunqnn Aeitcrr,us. ycKoplrrenefi :apxNeuHbrx qzrcrrlrl.

30. llossrue MarHlITHoro MoMeHTa aroMa. Murpo- Lr MaKporoxu. 3aros rronHoro roKa AJrt
Marur{THoro rIoJI.f, B BerllecrBe. Hanprxennocrb MarHr,rrHofo rrors.

31. Tunu MarHernKon. Kpunax HaMarH[trnBaHHs,. To.rxa Krcpu. ,{ouenrr.
32. Onur Qapaget. MarnlErnrni rloroK. 3AC r{HAyrrlrdr{. Ouronuofi 3aKoH

oneKrpoMariuarnoft LrHAyKrIr.M. llpanuro Jlenua.



33. CanroraHAyKIII4t I4 B3aI4MoI4HAyKIII{I. IrlngyxrueHocrb r.r B3ar4MHi}s raHAyKTr4BHocrr. Toru
p a3M brKaHI,I g. H 3AMbLIKAHVI'.

BONPOCbI K 3K3AMEHY
2-fi cenrecrp
1. Ceo6oanbre r4 BbrHy)KAeHHbre rone6anzs. fapuonrauecKr4e Mexanr,rqecr<ne xo.ne6ankrfltrLrx

xapaKTepucrrrKr,r. 3neprur fapMouuqecrr,rx MexaHuqecKr,rx xole6anrff .

2. 3aryxalorqrae MexaHLIqecKLIe rone6aulls. r{acrora, xoe(f(puquen'r 3ar1vxlanlos,
lorapu(prr,ru.recxufi AeKpeMeHT 3aryxaHlrr MexaHlqecrrax ro.ne6anrft .

3. BrrHyNlennrre MexaHHqecKLIe rore6aHus. Mexanu.recxuft p$oHaHc. Pegonaucnrre
KplrBbre.

4. MexanusNr o6pasonanur MexaHllqecKlax BoJrH B ynpyroft cpeAe. Ilpo4olrurre rn

rronepetlnbre BoJrHhr. Bonnonoe ypaBHeHLIe E ero pe[reHr.re. fapuonuuscK[e BoJrHbr vr Hx
xapaKTepr,rcTprKr4.

5. Kone6atemnrrft KoHTyp. fapuonnuecKl{e sneKTpoMafH}rrHbre xore6aHas u ux
XapaKTepI,IcT}IKLI.

6. 3aryxaroqze 3neKTpoMarHr.ITHbIe rore6au[s. BuHyxaeHHbre gneKTpoMarHr.rrHbre

ro.lre6anEs.
7 . Cucreua ypanneuufi Maxcserra. 3rerrpouarHlrrHoe noJre.

8. 3rerrpouarHr4THbre BoJrHbr. OcnoeHrre csoftcrna sneKTpoMarHr.rrHbrx BoJrH. Berrop
flofi nrunra. 3$Serct,{onrepa Anr 3neKrpoMarH}ITnbrx BoJrH.

9. 3nerrpouarnprrHar npr,rpoAa cBera. flpunqun fiofirenca. 3arcou orpa:tteHlrnr
npenoMneHus. A6conrornrrfi rr orHocl{TenrHrtr7 noKa3areJrr,r npenoMJrenzx. llolnoe BHyrpeHHee
orpoKeHr{e. Cnerono4rr.

10. Irlnrep$epenqr,rx cBera. Korepenrnocrr r{ 'MogoxpoMarr{.rHocr6 cBeroBbrx BoJrH.

Ourraqecra"f, Anr4na nyrr.{. Onnaqecras pa3Hocrb xoAa. Cuoco6r,r [onfreHrar KoreperrrHbD(
ryuefi . I,Inrep$epoMerphr.

11. fiu$paxqux cBera. llprauquu frofireHca (Dpenera. MeroA 3oH (Dpenena.

,{ra(f paxquonuas perrerKa.
12. flonxpu:aqux cBera. EcrecreeHHrrfi a rlon-upn3oBassrrfi cBer. llonapusaqux nplr

oTpDKeHr{r{ u [penoMneHr.r[. 3axon Eptocrepa.
13. ,{ucuepcux cBera. Hoplra-urnax u arloMt}JrbHiur Arrcrepcuu. MeroArr na6moAenras

Ar.rclepcur{.
14. Teurosoe H3nyqeHlde. PanuoseeHoe I43nfreHLIe. Xapaxrepr4crr.rKlr rerrnoBoro
I43n)n{eHI4t.

15.. A6conrorHo qepHoe reno. 3aron Kupxro$a. 3axon Cre$ana-EoJrbrlMaHa,3aKoH Bnna.
16. Pacnpe.ueneHue sHeprI4I4 B clreKrpe a6comorno qepHoro rela. Oopuyla Pelel-[xunea.
Ynrrpa$uoJreroBar raracrpo$a.
17. KsaHroBafl rrrrroresa ra (fopnryna llnanra.
18. Bnemnrafi SorosreKTprlrrecKraft s(p$err H efo 3aKoHrr. @oronsr.
19. Moaenr aroMa Pesep(popaa. llocryrarrr Eopa. Arona BoAopoAa.
20. fi,rnoresa 4e Bpofirr. 3rcuepr4MeHTuurbHoe noATBepxAeHr{e BoJrHoBbrx csoficrs
MI;IKpoqacr[II. t'

2 1 . Coorno[reHrae HeorrpeAenennocrefi .

22. Bonnosax $ynrqrax, ee croftcrBa lr crarl{crr.rqecrrafi currcl.
23 . Hecraqr{oHapnoe r{ crarluoHapuoe ypaBnenue [lpe4uHrepa.
24. 9.acrutla B [orenrlraamnofi s\,re.

25. llpoxox,qeHr.re qacrurlbr qepff rroreHqvaJlrnufi 6aprep.
26. YpavueHue [IpeA]IHrepa An-n 3neKTpoHa B aroMe BoAopoAa. flannoe, op6uralrnoe u

MAIHI4THOE KBAHTOBbIE qUCIA.
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27. KeaHroBaHr,re oHeprrru enerrpoua B aroMe BoAopoAa. Cnexrp aroMa Bo,qopoAa. llpanuno
or6opa.

28. Op6uranrnsrft MoMeHT HMrlynbca I,I MafHI,ITHrrft nrouesr 3neKTpoHa.

29. Co6crsennrrfi MoMeHT r.rMnynbca onexTpoHa (cuun). Cuunonrrfi uanrurnufi MoMeHT

3neKTpoHa. Cuuuonoe 14 MafHr,rrHoe cnprHoBoe KBaHToBbre ql4cra. Ourrr lflrepHa Ia fepraxa.
30. flpunqurr 3arrpera flaynu. flepuo4uuecKall cl{creMa sJIeMeHTos MeHAereeea.

31. 3ounas reopur rBepAbrx ren. Kraccra(buKarlut rBep&x reJI Ha MeraJLIIbI, rloJryrlpoBo,4naKut

r,r 4.r9nercfpr.IKl{.
32. Co6crseHHiul H npvMecuail npoBoAuMocrl4 nonylpoBoAullKoB.
33. SlerrponpoBoAHocrb rBepAbrx reJr. Terr,rneparypnafl 3aBucvtMocrb sneKTponpoBo4nocrra

MeTannoB l,r nonylpoBoAHLIKOB. YpOneHr Oepuu.
34. p-n repexoA. lloryuponoAHrIKoBble AIloAbI I'I TpI,IoAbI.

35. 3apxa, Macca H pa3Mep aroMHoro x4pa. Mo4enI,I trep. -fgepnrre cI4JIbI.

36. ,{e$exr Maccbr rir gHeprr{rr cBr3r4 rgpa. Y4enbHar gneprvr cr'fl3r4 LI ee 3aBLIcHMocrb or
MaccoBofo qr4cJla.

37. 3axonrr paAHoaKTLIBHofo pacn4a. Alr(fa-, 6era' I,I raMMa-ll3ny{eHue.
38. -f,aepnbre peaKrlr.rrr H 3aKoHbr coxpaHeHl{x. .{erenue rtxeJlblx x4ep. I{ennax peaKqll-fl

AEJIEHPIfl.

39. Peaxqrar cr.rHTe3a aroMHbrx x4ep. llpo6neMa yrIpaBJIfleMbIX repMo.t{Aepnrrx pearqufi.
40. Knaccx(praraqux eneMeHTapnhrx qacrrll.

CAMOCTOTilTEJTbHAfl PAEOTA CTyAEHTOB
lleyvarr xypc Susllxn neo6xoAr.rMo cl,IcreMarr.rqecKpl. floerouy B TeqeHI{e o6yueHux

Ar4cIIrmnI4He cryAeHT-3aorrur,IK BblrronHter cneAyrolque BI{ArI c€tMocrosreJlrHbD( pa6or:

- cnMocrorreJrbHair pa6ora c yve6uuraMu vr yre6Hrtrrau noco6usNll,I. I4:y.tenue Marepl4ana

neo6xoAHtuo colpoBoxAarr cocraBJIeHI4eM KoHcneKTa.

- BbrrroJrHenr{e KoHTpoJrbHbD( pa6or. K srruorueHl{ro KoHTponbHrrx pa6or rlo KaxAoMy

pa3Aeny Kypca $nauru cryAeHT-3aoqHr{K flpncryflaer roJIbKo nocJle I{3yrreHplt MarepnaJla,

coorBercrBlrorrlero AaHHoMy pa3.ueny [porpulMMbl. Cucreuau4rlecKoe pe[IeHI,Ie 3aAaq flBilflercfl

neo6xo4uubrM ycnoBueM ycnerrHofo Ir3freHllt Kypca $zsuru.
l-fi ceurecrp: Konrponbubre pa6orrr rro reM€IM <Mexanura>), <<MoreKynrpntul SIEraxa n

TepMoAHHaM[Ka>, <<3rerrpo*tarHerl43M)

2-fi ceuecrp: KonrpoJrbHbre pa6oru rlo reMaM <<Onu.Ira>>, <KsaHToBbIe ceoficrea cBera)),

<Crpoenue aroMa vr flApa>>

B oupocrr A,'rfl caMocrofl TeJrbnoft pa6 orrr cryAeHToB

7 cetwecmp

1. TanrenqpralbHoe u HopMaJrbHoe ycKopeHl4e. Cnsgr MexAy wrnefinrrnal4 H yrnoBblMll
KIIHEMATI'IqECKIIMI{ BEJIUTIIHAMH.

2. flepnrrfi 3aKoH Hrrorona Ia rousrl4e HHepq[anbuoft cucrenrbl orcqera. Bropofi 3aKoH

Hrrorona Lr noHtrr.re cunbr, Maccbr I{ rlMrlynbca. Vpannen}re ABr,rxeHun. Tpetuit 3aKoH

Hrrorona.
3. Jlanrnnapnufi u ryp6yneurnrrfi pe)KI{Mbr rerreHl,rfl. Te.reurae esgrofi xrdAKocrll.

(Dopuy:ra flyasefinx.
4. llonsrue r,rAeanbHoro fa3a. MonerympHo-Klluerl,IqecKoe ronKoBaHue reMrreparypbl.

Marpocronl4rlecKlde rlapaMerpbl cl{creMbl
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5. .{anleHue ra3a c roqKLI 3peHl{t MoneKyJlflpHo-Kr,rHeru'{ecroft Teoprlr.r. OcnoeHoe
ypaBHeur{e MoneKynrpHo-K}rHerlaqecxofi Teoprrrd.

6. Ypannenue cocro,aHus HAeaJIbHoro ruBa (ypannenue Knanefipona - Mengeleena).
7. flonsrue o rrJra3Me. Cuoco6rr co3AaHLI{ rIJIi}3Mbr. H[sxoreNrueparypHrur nra3Ma r,r ee

rrpr4MeHeHr.re. Brrcor<oreuneparypHarl rrJra3Ma. flpo6nenaa ocyqecrBneHr.rfl
yrrpaBnreMoro TepMorAepHofo cLIHTe3a.

8. 3S$exr Xolna. flpunqun 4eficrr,nfl ycroplrrenefi :aprxenHbrx qacrurl.

2 cerilecmp
1. Cno6orurbre r4 BbrHyxAeHHbre rone6anns. fapnonNuecKrae MexaHr.rqecrrae rore6anus r4

ux xapaKTepr,rcrr,rKr{. 3neprux rapMoHl,IqecKr,rx MexaHr{rrecKr,rx role6arrnfi.
2. 3rerrpouarnvrruafl. rrpupoAa cBera. llpr.rnquu froftrenca. 3aron orpareHr.rr vr

npeJroMneHras. A6coruornrrfi lI oruocuTenrnrrft rroKa3areJrn npenoMneHr,rs. llorHoe
BHyrpeHHee orpax(eHr4e. CeeronoAsr.

.3. Bneruurafi $oroeneKTpr{qecruft e(p$err I4 ero 3axoHrr. Ooronrr.
4. 3up"l,, Macca r pa3Mep aroMHoro rgpa. Mo4enr.r saep. 9lepHbre clrJrbr.

5. Kraccu(pr4Karlur sneMenTapHbrx tlacrllq.
6. r{erupe ruua $yuAaMenTzlnbHbrx nsarauo4eftcrszfi: crlJrbHoe, onexTpoMarHlrruoe,
c;ra6oe 14 rpaBl{TarlrloHuoe.
7. Onrrr [Irepna u fepraxa.
8. p-tr nepexoA. llorynpoeoAurrKoBble ALIoArI I4 Tpr4oAbr.

9. PeaKqr,r.s clruTe3a aroMHbrx xgep. flpo6neMa yrrpaBJr.rreMhrx repMosAepHsrx pearqufi.

7. )^IEEHO-METOAAIIE C KOE I4 I4HO OPMAIII,IOHHOE
OEECTIEqEHTTE AlICqnlJrIIHbI Or,r3r,rKA

a) Ocnornax Jrureparypa.

l. Ky:neqoe A.A.. (DHsHxa: MexaHura. MonercyrrpHar Sasuna. SrexrpuvecrBo r{ MarHerH3M.

3renrpouarHr,rrHbre xore6aHu-fl H BoJrHbl. Ouruna: yve6Hoe noco6ue / A. A. KysHeqoa ; Bla4nunpcnaft
rocyAapcrBeHsufi yHr.rBepcnrer r4MeHrr ArexcaHgpa fpuroprennua u Hnxora.f, fpuropreeuua
Croreroesrx (BrfV) .- I'{zl,. 2-e, ucnp. H Aor. - BlaAuuup : Bra4rauupcxufi rocyAapcrBeHntrfi
yHl{Bepcr,rrer HMeHH AnerccaH4pa fpuropreauqa u Ffuxorax lpuropreBuqa Crorerosbrx (BlfV), 2013
.- 160 c. : r4Jr. HMeercs 3rreKrpoHHafl Bepcuq 

-Eu6nraorp.: 
c. 155-156. ISBN 978-5-9984-0337-8

2. Ilpororueaa H.C. C6opnzx 3aAaq rlo $usurce / H. C. llporoureea ; B;raAuurapcxrafi

rocyAapcrBennsrft yHuBepcnrer (BlfY) .- Ilsl,. 2-e, ucnp. H Aon. - Bla4unrrEp : Blaguvrupcxuft
focyAapcrBennslfi yHuBepc{Ter (BrfV), 2010 .- 65 c. - Hueercs 3JreKTpoHHar Bepcut
Era6nuorp.: c. 64. ISBN 97 8-5-9984-0043-8.

3. Xapenona C.B. Onanxa rndpAoro reJla : MeroAurrecKr4e yKa3aHHr r la6oparopnsru pa6oraM rro

$rasnxe / C.B. XapeHora, H. C. flpoxoureBa, E. JI. lllauaHcKar ; Bnagunnupcxufi rocyAapcrneHuufi
yHuBepcr.rrer (BlfY), Ka$eapa $ururu 14 rIpHKJIaAHofi uarenaarr.rKr4 ; rroA peA. C. B. Xapenonoft .-
Bra4nrvrup : B,ra4ranrupcrufi rocyAapcrreHurtfi yHHBepcHTer (B.rrfY), 2010 .- 39 c. : urr., ra6t. -I,IMeercs gJreKTpoHHa{ Bepcr,rfl .- Eu6luorp.: c. 38.

6) {ononHrareJrbHzur nr,rreparypa (no nsr6opy H peKoMeHAarIr.rJrM nexropa).
1. Xapeuoea C.B. @lasHKa aroMoB I.I MoJIeKyJI . flgeplr'ar $uer-ma: MeroAuqecKae yKa3aHr4fl K

ra6oparopnuna pa6orau no $nalrrce / C.B. Xapenona, H.C. flpoxorueea, E.JI" Lllauaucnar;
Bra4uuupcnrafi rocyAapcrseHHsrfi yHHBepcI{Ter (BrlV), Ka$e4pa $nsuxu H rpuKJraAHofi uarenaruxu;
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roA peA. E. Jl. lllauascrcofi .- Blagrnuup : Bna4Nrvrupcxufi rocyAapcrBeuuuft ymanepcnrer (B"rrfY),
2A10 .- 37 c. : nn., ra6l. - Llnaeercs gJIeKTpoHHiuI Bepcuf, .- Es6,rprorp.: c. 36.

2. fiuurpuesa E.B. Yqe6Hoe noco6ue no Su:ure: MexaHprKa /E.B..{ruurpueaa, B.C.IIleu]r{BrIeB;
Bla4nnanpcrcnfi rocyAapcrneHHufi yHuBepcnret (BlfV) Bragr,rnaap: Bra4uuupcxuft
focyAapcrBensufi yHuBepcurer (BnfV), 2009 .- 143 c.: ut.,ra6n. 

-Bu6nuorp.: 
c. 143. HNreercq

srreKTpoHHuur Bepcurt.- Bu6naorp.: c. |43. ISBN 978-5-9984-0005-6.

3. Onsur€ B neKrrr{oHHbrx AeMoHcrparrr{flx fSnercrponnrrfi pecypc] : yre6noe noco6ne AJrff By3oB no
cneqnanbHocrn BIIO 010701 - Ousara I.r HanpaBrleunro 010700 - Onguxa / A. O. fa:rnraH [a ap.] ;

Bla4uurapcnraft rocygapcraeuHufi yHI,IBepcHTer HMeHIt Anerccan4pa fpnropreeuua v Hnxoras
lpuropreenqa Cro;reroesrx (BnfV).- 3lexrpoHHble reKcroBbre AaHH;re (l Saftn: 7,17 l|116).-
Bra4uuup : Bra4raunpcnuft rocyAapcrneHuufi yHLrBepcHTer lrMeHn ArexcaH4pa fpuropreeuua u
Huro;ra.s fpnroprenuqa Cronerorux (BnfV), 2012 .- 130 c. : HJI., rIB. HJr. - 3amasue c rHTyJra
gKpaHa .- Era6nnorp. B KoHr.Ie pa.sA. - Ceo6oauufi 4ocryn B gJreKTpoHHErx quTanbHbrx 3anax

6n6ruorexu .- Adobe Acrobat Reader .- ISBN 978-5-9984-0297-5
r) urnepuer-pecypcbr.

1) }KTO (Xypna;r Texuraqecxoft $usrara). 3;rexrpouuaf Bepcufl http:lijcurnals.ioffe.ru/jtf/.
2) Xypna,r <<(DEsHKa H TexHHKa rloJrynpoBoAHlrKoB)). Slercrponnar Bepcnt

http:/,Iounrals.ioffe.rurjounralsl?.
3) Xypna-u <<Ougnrca rBepAoro rena). 3rexrpoHual BepcHJI http:/ljournals.ioffe.rudourrrals;rl.
4) Xypna.n <<Knanrosac sneKrpoHI4KD) 3rexrpouuax Bepcu-s hftp/,i:Utylyguantum:

electron.m, pa.phtml?pa ge= geninfo

I4cnomgoeaHue pasHoo6pznHbrx yue6uux Marepr{iuroB noJDAreHHbrx ns cafiroB HHTepHera

rrocpeAcrBoM rrporpaMMrr WinDjVie H ApyrHX rlporpaMM.

8. MATEPI,IAJIbHO-TEXHI4IIECKOE OBECTIETIEHHE AIICqUIJII{HbI

1. Jlerquonnax [oroqHa-f, ayilkrropufi. (B), o6opygonarrHax ayg:a-, BuAeo-,
MynbrrdMeAufi nrnrra cpeAcrBaMI,I.

2. Mysefi nerquoHHbD( AeMoucrpallufr. ayl,. (B)), c Ha6opoM AeMoucrparlrroHHbx
npn6opoe.

3. Ha6op cnafi,uoB u nu4eo(purlbMoB.
4. @ugu.{ecrufi upaxruxyu c Ha6opoM ycraHoBoK r4 BcnoMorarenbHoro o6opyAonanux:

ay s.428 -3, 429 -3, 426-3, 425 -3, 424-3, 422-3, 43 0 -3, 43 1 -3 .

5. Ay.uuroprax rnfl na6oparopublx zaulrruit, ocHarrleHHar coBpeMeHHbrMr4

nepcoHaJrbHbrMr,r KoMrrbroTepaMr{, o6EeAI4HeHHbrMr4 B noKaJrbHylo Bblrlr,rcnr4TenbHylo ceTb r,r

yKoMnneKToBaHHbrMr{ neo6xo4raurrvr cI{creMHbIM u rrpr4KnaIHbIM rrpofpaMMHbrM
o6ecneqenueM- ay !,.421 -3.
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