
uMeHH AlerccanApa lpuropbeBlrqa u Hunolar lpu
(B.rIV)

PAE OqA-f, rIP OTPAMMA IUCUI4TIJII,IHbI

KBAHTOBA-fl OI,r3IIKA

Hanpaelenue noAroronKra 01.03.02llpnr<n4anag l4areMarl4Ka u HHSopN,Iarnxa

llpotf unrluporpaMMa noAroroBKl4

Vponeur Bblclrlero o6pa:onanux 6arcarasp[ar

Oonua o6vqeH[q otlHas

Muuu crep cTBo IIayKII II Bblc[Iero o 6paron alrrvrfl Po cclrfi cnofi @eqepaquu

Oe4epa-nrnoe rocyAapcTBeHHoe 6rcAxersoe o6pasonareJlbHoe yqpe)KAel{ue

BbICIUef O Oopa3oBaHI4t

<<BaaAuprupcrcufi rocyAapcrseuHufi yHrrBepcrrrer
Cro.reronrrx>>

EPxtNAIO

puoO[
A.A.IIan(puron

201 8r.

Ceuecrp
Tpy.aoeurocrb 3ar{.

e4,l rfac.
Jlexunu,

qac.

Ilparcruu.
3AHITIJA,

qac.

JIa6opar.
pa6orrt,

qac.

CPC,
qac.

rOop,vra

npoMr3)r(yToqHof o
Kt)HTpOJI'

(eNs./saqer)

3 4tt44 l8 l8 l8 45 ex:r.(45 vac.)

I,Iroro 4t144 l8 l8 l8 45 ercr.(45 uac.)

Bna4uurup, 2018r.



1. IIEJII{ OCBOEHI/'fl, IT 0TIITJII,IHbI

IlersN{r,r ocBoeHr.rr Ar4crlr4nnr4Hsr <KsaHTonar tfusuxa) qBrqercq obecueqeurae 6ylyuero
cneu1aaJrlrcra uayvnofi $usuuecxofi 6asofi, ua roropofi s srrcueft rexsuqecroft IxKoJIe

crpor,rrcfl o6rqeunxeHepHar u cleqlraJrbuilI noAroroBKa. flocreAosareJlbHoe rrsylreHue (pnrnrn

nrrpa6arrnaer cneqratfuuecrnft MeroA MbIIIIJIeHufl, Quruvecryto I,IHTy!{UI{rc, Koropble

oKa3br3arorcfl BecbMa [noAorBopHbrMLI u B Apyrlrx HayKax. Cnequalucru, nonyql4Bull4e

rxl4poKoe $utuxo-rrlareMarlrqecKoe o6paroBaHl,Ie, Moryr caMocrosrenbHo ocBal4Barb HoBbIe

TexHprqecKr4e HarrpaBreHr4s., ycleluHo pa6orats B HI{x, JIerKo rlepexoAl{Tb or peueul'Ifl oAHI4x

3a1arr, K Apyrr,rM, rdcKarL HecraHAaprHble I,I HerpaAI,IquoHHbIe trYTlI, qro oco6eHHo BaxHo AJI{

tpo$eccuoHaJrLHofi uo6unrsocrr{ clequalrlcroB B ycnoBl{sx ycKopeHHoro pa3Blrrl4t rexHllKt4.

3a.[a.ru Arlcqunn]IHbl :

o reoperr,rqecKarr [oAroroBKa n o6racru Susunu, IIo3BoJIsIouIax 6ylyutl'IM I4HXeHepaM

opr4eHTlrpoBarbcr B 11oroKe uayuuoft u rexHl{qecroft nntfopMall}Ila u o6ecue'ruBaloilIat I4M

Bo3MoxHocrb r,rcrroJrb3oBaqlr.s HoBbx $nsuuecrux [pI4HIIIaIIoB B Tex o6lacux, B Koropblx

oHlr clequ aJII43LIpyrcTCt ;
o $oprvrzpoBaHue HayrlHoro MbIrIrJreHLrfl, B qacrHocrl4 [paBI4JIbHoro IIoH[MaHI4t rpaHI4U

npr4MeHqMocrr{ pa3nr,rqHbrx Snsuuecxux noHsrafi, 3aKoHoB, reopnft LI yMeHVs oueHllBarb

cTerreHb AocToBepHocTr..r pe3ynbTaToB, [oIyrIeHHbIx c noMolublo sKCnepI4MeHTaJIbHbIX I'IJII'I

MaTeMarI{lIecKI,IX MeTOAOB I,ICCIeAOBaHI'IS ;

. Bbrpa6orKa nprreMoB lr HaBbrKoB pelxeHl,Ift rouxpernblx 3aAaq 143 pa3Hbrx o6nacreft $usuxu'
noM oraroilIr4x cryAeuTutM B AuurbHefi rueu pelrarb I,IH)KeHepHbIe 3 aAatlu.

o o3HaKoMJreHlre cryAeHToB c coBpeMeuuoft nay.rHofi auuaparypofi u erlpa6orKa y HI4x

HarraJrbHbrx HaBbrKoB [poBeAeHr4f, gKcneplrMeHTzlJxbHbx HayqHbIX uccre/.osanu]1r

ptti3;turlHbpr SuSuueCrUx gnnesraft U OIIeHKI,I norpelllHocteft USuepenuft'

2. MECTO AIICUUIIJIIIHbI B CTPyKTyPE OOrr BO

Aucquunuua <Knauronar QusuKa)) orHocl,ITct K 6asoeofi qacrll 6loxa 8.1 ocHoeuofi

o6pa:onarelrnoft flporpaMMbr. I,Isy.reuue AI4oIII4TIJII4HrI rIpoxoAI,IT B TperbeM ceMecrpe.

,{nr ycneruHoro ocBoeHlrr Kypca (fuauxn cryAeHTaM neo6xoAuuo 3l{arb cneAyloul4e

pa3AeJlbr nrrcueft MareMarlrKn: [raQQepeHrlpraJlbHoe I4cqI4cJIeHue, IzlurerpaJlb]floe krcLrvclrel/.r4e,

Anaruru.recKarr reoMerpvfl, u luuefinas a.nre6pa, Pl4rr, Sleuenrrt BeKTopHoro aHaJIJJ:,a,

(Dyurqnra KoMrrJreKcHoro nepeMeHHofo, [uSQepenIII4anbHbIe ypaBHeHI4s, 3leueurbl Teop[I4

BeposrHocrefi u uareuaruqecroft crarl'IcrLI KI4.

OcsoeHue lucrlr4nJrr,rHrr neo6xoAr,rMo Ans I{3f{eHI,Ifl cneAyrouux Al{cqnnnun yue6noro

nJraHa: <Vpanueuur MareMaruqecrofi Su:zxu>, <Teopur BepoflTHoc'teit u MareMarl4r{ecKafl'

crarr.rcrlrKa), <Teopva cly.rafintrx npoqeccoB), <Hayuuo-uccneAoBareJlbcKa;I pa6ora),

Bbr[oJrH eHHe BLInycKHoft rnanuSl'IKaIII4oHHofi pa6oru'

3. KOMNETEHUIIII OBYTIAIOIUEIOCfl , @OPMI,IPYEMbIE B PE3YJIbTATE
o c B o FjHltrfl , AII cIII4rI JII4HbI

B pesyntrare ocBoeHlrJr Ar{crlrlrrJrkrHu o6yrarorquftcq AoilxeH AeMoHcrpl{poBarb cneAyloul4e

p*ynbrarhl o6paronauu.a:

1) 3naru:
o $yH4arraeHTaJrbHbre 3aKoHbr rrprlpoAbr Lr MareMaruqecKl4e 3aKoHoMepHocrl4 B ooJlacru

KsaHroeoft tfusuru (OIIK- I ).
2) Vuerr:
. rrplrMeH.f,Tb MareMaTr4qecKr,re MeToAbr An.f, perxeHllt npaKTLIrrecKI4x 3a]IlA'c^ (olIK-1).
3) Bnaaem:
. HaBbrKaMr,r KoppeKTHo $oprrayrrEpoBarb ecrecrBeHHoHayr{Hble 3a,I.arru.



4. CTPYKTYPA I,I COAEPXAHIIE AI4CUINJII'IHbI

O6rqafi TpyAoeMKocrb Ar.rcqunJrr.rHbr cocraBJlter 4 gaqernrte eAI4HI4IIsI, 144'mca'

CoAepxanue pa3AeJroB ArrcutrlrJrlrHbl
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PasAer 1. Keanlonas rp[poAa lr3Jryqenl{e 24 4 2 l0 8

JIeKqrs l. 3arconst renJloBoro H3nyqeHnfl
8 2 2 4

Jlexuus 2. Ksaurosrle cBoftcrBa cBera l6 2 2 8 /1T

Pa3trell 2. S.neruerrru Isarrrosofi MexaHHKI'I n amuuoft
dllsrlKu

39 8 10 2T

Jlerqss 3. CrpoeHIae aroMa 9 2 2 5

Jlexqn-s 4. Boruossle cBoftcrBa MHKpoqacrLIIl l0 2 2 6

JIeKunq 5. VpasHeHue LllpeAnHrepa t2 2 4 6

J]ercqnr 6. Arou BoAopoAa 8 2 2 A

PagAefl 3. 3.ne*renrst Snrunn rBepAoro reJla 24 4
,, 8 10

JIercqHq 7. TenloeuKocrb rBepAbIX Ten 8 2 2 4

Jlexuus 8. 3ouHaq reopn.fl TBepAbIx ren t6 2 8 6

PasAer 4. Sleueursr Qusurcu r.1pav sJIeMeHTapHbIx
qacT[II 12 2 4 6

JIeKuHq 9. AroN,lHoe qApo l2 z + 6

SKsaMeH 45

[4roro 144 18 18 18 45



5. OEPA3OBATEJIbHbIE TEXHOJIO|IIII

neKrIt4OHHO-ceMI{HapCKat C}IcTeMa O6yueuur (tpa4uquOHHble neKIII4OHHbIe ur

Jra6oparopHble 3aHflrus) ;

o6yrenne B MaJrbrx rpyIrtrux (nrnomreuIae Jra6oparopHblx pa6or B rpytrtlax u3 AByx ]IJII4

rpdx.{e[oBeK);
Macrep-Knaccu (AevroHcrparllrf, Ha npaKTI{rIecKLIX 3aHsrl4tx npI{HIII{IIOE pacqera 3alaq

rto pa3nl4qurur,t reuau);
npr.rMeHeHlle MynbTLIMeAHa TexHoloruft (nponegeuue JIeKUI4oHHrIX u ceMvHapcKlIX

sausruir c [pr4MeHegr,reM KoMrrbrorepHblx npeseuraqufi l't eMoHcrpaII[oHHbIX ponI4KoB

c noMoulblo IrpoeKTopa IaJII,I KoMnbrorepa);

uulpopryraqlroHHo-KoMMyHr,rKarIuoHHbre rexHoJlorura (upuueueHlae un(foprvraul4oHHbIx

TexHoJrorgfi utsMoHlrropr{Hra rexyulefi ycrleBaeMocrut cry.4eHToB I{ KoHTpors euanuft)'

ouEHorIHbIE CPEACTB A [JIfl TEKyITIETO KO HTP O JIfl yCIIEBAEM O CTI4,

IIpOMEIItyTOqHOft nrrn CTAUI,IU ilO I,ITOp AM O CB O E111y1fl,

AI,ICUUIJIIIHbI II yIIEEHO-METOAI4LIECKOE OEECIIETIEHI'IE

cAMOCTO.flTEJIbHOfr pnsorbl CTyAEHTOB

TercyUnfi KoHTpoJrb ycrreBaeMocrlr flBr.f,ercq pacnpeAelesusru 14 oclltoBaH Ha oIIeHKe

IIeCKOJIbKI,IX COCTaBJItroqux.

1. Pesylrraru peftrunr-xoHTpons'
2. Brnomrenlle I4 salrlrlra la6oparopHblx pa6or.

3. Brrnoluenue npaKTI'IqecKI'Ix sa ar^uit.

1. Teuueparypa a6conrorHo qepHoro reJra T : 6000 K. EclH reuneparypy rena

yMeHbrrrr.rrsv2paza,To gHeprerlrqecKa;I cBerl,IMocrr a6conrorHo qepHoro rena

6.

1) yneururvrcfl, B4pasa
2)ynerruuurcrn 16pas

To reMrleparypa a6conrorHo qepHoro reJla

1)ynenuuuJlacbB2paza
2) paeHuuvracbn 4 paza

Er-Eo

l) c' 2)

3) yne.nravu'rct v 2 paza

4) yueururqrct B 16 pa:

3) ynenrauraJlacb B 4 paza
4) yvrenuualracb n 2 pasa.

Er+Eo
c

2. Eclu Anlrga BoJrHbr, coorBercrByroqas MaKcI{MyMy I,I3nyqeHI4.u yMeHbruI'IJIacb B 4 pasa,

3. Ecnu 3aqepHeHHyro nnacrr,rHKy, Ha Koropyrc naAaer cBer, 3aMeHI4Tb Ha 3epKaJlbHyro

rofi Ne rrJrolrlaAu, To cBeroBoe AaBneHI,Ie

1) ocrauercfl HeIBMeHHrIM;

2) p,renlrullrc.u B 2paza;
3) ynenuurarcs. n 2 pasa.

4. 3nexrpoH B aroMe [epexoAt4T us nos6yxgeHHoro cocrotul4q c snepruefi Et s ocHosHoe

cocrorrHr,re c eueprueft Eo.flrpu groM rrcnycKaerct $orou. Macca ucnyuleHHoro $orouapaBna

3) 4) s)

5. gacrora rraAaroqero ua (poroeJreMeHT l{3nfreHl4t yMeHbllraerc{ BABoe. Bo crolrro pas

HyxHo r.r3MeHr4Tb 3aAepxr,rBarouee HalprxeHue, ecJII4 pa6orofi BbIXoAa 3neKTpoHa Lr3

MarepuaJla Qoroe.neueHTa MoxHo npeue6pevr?

1) ynenu.rursY2paza; 3) ynenrauur"u ^12 p*; 5)ocranurr 6eg Llst\deHeHlafr .



2) yrr,renruu4rb B 2 paza; 4) yrvreuuul'Irb B ^12 pas;

6. llpu 3aMqHe oAHofo MeraJrJra Apyrr{M Anr4Ha BOJIHbI, COOTBeTCTBy}oqafl KpacHoI4

rpaHr{rle $oroeQQeKTa, yMeHb[raercq. Pa6ora BbrxoAa Anfl BToporo MeraJIJIa ilo cpaBHeHI4Io c

pa6orof BbIXoAa Ans nepBoro
l)yneluunnacl; 2)Yrr'reusuvnacb; 3) He usueHl4Jlacb.

7. Onurrr Crolerona IIo uccJreAoBaHr,Irc sgauN,IoAeficrBllfl I,I3ryqeHl4fl c MeTaJIJIaMI'I:

1) nosnonuJll{ onpeAeJl}Irb pa3Mepbl sApa;

2) no4rnepAuJlu KBaHroByIo rpt4poAy Il3[yqeHut;
3) no4rnep4vrnvr:eaurvque BorHoBrrx csoficrB y gneKTpoHoB;

4) noArsepAr{nr{ H.rlore3y o Ar{cKperHoM cneKTpe 3Hepr}II4 sneKTpoHoB B aroMax.

8. B e$Sercre Kounrona Sorou
l) nrr6ueaer sJIeKTpoH c noBepxHocrll BerllecrBa;

2) nepesaeT SneKTpoHy rracTb 3Heprurr4 rrpr4 yrlpyfoM cTOJIKHOBeHpII,I;

3) nepe4aeT g[eKTpoHy qacTb gHepI]Iu IIpH Hey[pyroM cTonKHoBeHI4lI.

9. Onrnrr Opanxa u fepUa no uccneAoBaHr4lo oneKTpuqecKoro pa3p'lI\a B rlapax pryrH:

1) nosnolunu orlpeAenl'Irb pa3Mepu fl'rpa',

2) uo4reepAll JIIa KBaHToByIo npl4poAy I43nyrIeHLIs ;

3) noamepAl4nll HanI,IqrIe BoJIHoBrx ceofictB y gneKTpoHoB;

4) uo4rnepAlrJrr4 rlrnore3y o Ar,rcKperHoM C[eKTpe sHepI'LII4 gneKTpoHoB B aroMax.

10. Ha p[cyHKe uso6paNenbr crarlfloHapHbre op6urrt aroMa BoAopoAa cornacHo MoAenI{

Bopa, a raK6e ycnoBHo raso6paxeubr nepexoAbl gneKrpona c oAHofi crallzoHapuofi op6uruI na

Apyryrc, coflpoBox(Ailloqllecfl LI3nyueHI'IeM KBaHTa 3HeprI4I4. B ynrrpa0uoleronofi o6lacru

cleKTpa grlr rrepexoAbr.4aror cepilrc llaiwtaua,s suAI,INIofi - cepllrc Balruepa, n lln{parpacuofi

- cepruo llaureua. Hau6olruefi qacrore KBaHTa n sIaALIN{ofi o6lacru crleKTpa coorBercrByer

nepexoA
1)n:4-rn:3
2)n:3 -n:2
3) n: 5 -+ n:2
4) n: 5 ---+ n: 1

1 1. B reopr{r4 Bopa pa4rayc n-oft rpyronofi op6urrr 3neKrpoHa B aroMe BoAopoAa

Bbrpp*aerct qepe3 pa'r4yc uepnofi op6uru Sopuynofi , 'n 
= lt'ft- ' Onpe4ewtre, KaK

r{3MellteTc.f, KI4HeTLIqecKalI gHeprus sneKTpoHa npu nepexoAe c rperrefi op6zrsl Ha rlepBylo'

1) ynenuuuBaerc.u s9 paz

2)yvreurruaercfln9pas
3) ynenuvuBaerct n 3 pasa

4)yueurur@ercsn3pala
5) ne rraeHrercr

1 2. Onrrru,{enuccoua u,{Neprraepa no 4raQpaKIII'II'I Ha KpzcranJlax :

1 ) noseonunll orpeAenl{rb pmMepblrApa;
2) uo4rnepAr.rwl KBaHroByIo np?IpoAy ll3nyrleHufl ;

3) uo4reep rr4nv Hanvqrle BoJIHoBHx csoficrB y eneKTpoHoB;

4) noArnepAr4nr4 rlr[ore3y o Ar,rcKperHoM c[eKTpe 3HeprI4I4 sneKTpoHoB B aroMax'



^l13. CpaBHr.rrCI Anr,rHy BofiHbr .qe Epofinr / l, am uIapHKa uaccoi m = Q,2 r I4 IlporoHa

vraccofi m : 1,67' 1 0'" *r, LIMeIouI[x oAlIHaKoBbIe cKopocrl'I.

t1 6,57.t02t 2) 8,35.rc'27 3) 6,57'10-24 4) 8,35'lQ'-2a.

$onpocsr pefirgnr-xoFmp48 JS2

1,. CraqraonapHbrM ypaBueHueru lllpegranrepa AJUI eneK[poHa B BoAopoAouOAoSsorrl aroMe

f,BnreTcr ypaBHeHI,Ie

d2v 2m ^:==*|Ery=g
l\ d"x h'

^( t zez)V2v+4lP*. '-l\y=u
Z\ hz ( 4nee r )'
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E ---- lv =0

a\ h.,[ 2 )r)

V2V*4U*=O
h'4)

2. Ecnra y - @ynrqur r,rMeer Br,rA, yK&launrrft na pvcyHKe, To BeposrHoctr o6napyxl'Irb

LL<x<-
sneKTpoH ,ru yru"nna 6 2 puuru

V 1)

2)

3)

4)

OL
2

3. B xarorvr cqrqae gHepreTl,Iqecrufi crIeKTp sneKTpoHa c;rnouuroft?

l) enerrpon B uoreHlluanruofi {Me lrupuHofi 10'l0rra

2) enerrpoH B aroMe
3) enerrpoH B MoneKyne BqAopoAa

4) ceo6oaHnft alerrpou.

4. Mar<currlaJlbgoe 3HatIeHX{e ilpoeKIIHI{ MoMeHTa llMny4bca 3JIeKTpoHa,

cocrosH[I{, Ha HaIIpaBneHI{e BHerIIHero Ma|HI'ITHOTO IIOnE paBHO

t)h; D2h; ,3fi; q4h.

5. CrolsrO pa3nuqubD( COCrOsnuft MoXeT I,IMeTb gneKTpOH c TJIaBHbIM

n= 4?

1) ls; Da8: 3)32; 4)s4.

HaxoAtlrlerocs n f-

%
r//2

%

'l

KB4trITOBbIM TIIICJIOM



6. Onpeaenurb aroM, y Koroporo B ocHoBHoM

- cJroe pacrronoxeurr 7 enercrpouoB.

1) Cl; 2) Ge; 3) Br; 4) Ti.

cocrotHlltl 3arIoJIHeHbI K, L, M - cJIoI4 u s N

7. Cpe4a Ha3blBaercs arrueHofr, ecJII'I oHa

1) noJlHocrblo llofJloilIaer naAaloIqee Ha Hee Id3ryrleHl4e;

2) noJlHocrblo paccel,IBaer rlaAaloqee Ha Hee u3nyqeH[e;

3) ycurunaer rlaAarolqee Ha Hee LI3nfIeHI'Ie.

8. Cucreua HaKatIKIa na3epa ro3Borser
1) cos.uarl LIHBepcHyIo HaceJleHHocrb B aKTI{Bnoft cpe4e;

2) nrrsnarr BbIHyxAeHHoe u3ryrreuue $oroHoo;
3) o6ecueullTb BbIcoKyIo KorepeHTHocrb na3epHoro pl3nf{eHuq.

9. PaCCrvrOrplIM .4Ba KBaHTOBsIX COCTOflHI4{, B KOTOpbX HaXOALITC.f, CIICTOMa aTOMOB' C

oHeprrrrMr,r Et u Ez, flpurreM Ez> Et. Clacreva 6yAer Haxo.4llTbc.g B cocrosn;,r4u c IannepcHoft

HaceJreHHocrblo, ecJIIl tII{cJIo aroMoB Nt c suepruefi Et 6yaer
1) panno qucny aroMoB Nz c sneprveft. Ez;

2) ruenrure, ueu AIz;

3) 6olrue, .reN{ N2.

10. lIpHHIIun llaylu cnpaBeArII{B

1 ) Ans BceX ToXAeCTBeHHbx qacTI,Iq KBaHTOBOMeXaHI,IIIeCKo fi Cracreusr ;

2) 1nx crlcreMbl Tox,4ecrBeHHbIX 6osonoe;
3) anq clrcreMbl ToxAecrBeHHbIX Seprr,ruonon'

1 1. .Ileneuue qacrlall ua 6ogoHu u QepuuoHbl onpeAenserct

1) romxo fJIaBHbIM KBaHToBbIM tILIcJIoM t?;

2) ronrxo op6uralrubu KBaHTonrnr uucnou /;

3) cnuuonstM KBaHToBbIM {LICJIoM tfisi

4) op6raranbnblM I uv.aruurHbrM m KBaHToBbIMvrrvcIraMu.

72. 3asucuMocTb ruolrpnofi TenJloeMKoctu Cu XLIMI,[qecKI4 npocTbx 'IBepAbIx TeJI oT

reMneparypbl rIpeAcraBJIeHa Ha rpa(fHxe
1) 2)

Cv

3R

Cvr

l3.Tenloerra1ocrb cr{creMbr, cocrosruefi u3 N : 1025 KJIaccI4qecKI'IX TpexMepHbx

He3aBI4cIIMbIX rapMoHLIqecKI4x ocqLIJIntTOpoB npl{ TeMnepaType T:300 K, pal}Ha

1) 414 ANIK; 2) 4,14 AN/K; 3) 124,2 x.{N/K; 4) 41,4 r[N/K.

14. ile6ai,t nonyrryrJr reoperurrecKyro 3aBr.Icl{Mocrb trlolrpnoft Te[JIoeMKocr]I Cu or

TeMrrepaTypbl, paccMarpl{Btul Kp[cTann[qecKylo pelxeTKy KaK

4)3)

Crr,r

3R 3R



1) cr4creMy Hemar,rMoAeficrByrouux qacrrlll, coBepuaroilIl4x rerIJIoBbIe Kone6aHI'It c

pa3II4rIHbrMr,I qacToTaMI{ ;

2) cucrerray cBfl3aHHbrx qacrr,rq, coBepuaroqplx TennQBbIe KoJle1auus. c oAI4HaKOBbIMI'I

qacToTaMrd; 
_

3) cr{cTeMy cBt3aHHbrX qacTI,Iq, coBeplxarcu1ux TerIJIoBbIe KoIeOaHI,Is c pit3IurrHbIMI4

qACTOTTIMI,I; .
4) cucreMy HemalrMoAeficrnyroulr,rx qacrl4q, coBepuarcqux re[JIoBbIe KoreoaHl'Is c

O,IILIHAKOBbIMI,I TIACTOTAM}I.

1 5. BanentHaJl 3oHa co6crnennblx [ony[poBoAHLIKoB

1) vacruuuo 3aHtra gJIeKTpoHaMI{;

2) nonnocrblo 3aHsra gneKTpoHaMI4;

3) neperprrBaerc.f, co cso6oAHoft soHoft nor6yN4euurx eueprnft'

1 6. C ynenuqenlleM TeMnepaTypbl gneKTponpoBoAHocTb nonynpoBoAHLIKoB

1) ynernuuBaerct;
2) yueuruaercfl;
3) ue ueuxercr.

17. B o6nacrll HI,I3KLIX TeMleparyp y [onynpoBoAHI'IKoB npeo6naAaer

I ) 4upouuar rpoBoAl,IMocrb ;

2) enerrponHuul npoBoAllMocrb ;

3) co6crneHHafl rlpoBoAldMocrb;
4) npuuecua;l IIpoBoAI{Mocrb.

Bonpocll peiltuHr-roHrpors Nq3

L [w, HyKJIoHo B BepHbIMI{ .sBrtlorcff cneAylouue yrBepxAeHl'Iff

1) nporon o6na1iae'r 3aptAoM, panurnra e '

2) cnuu nefirpoua Meubrue crrurra IrporoHa;
3 ) ruac cu HyKnoHoB [paKTI{qecKI'I oAI'IH aKoBbI.

2.Hev, MeHbIIre gHeprl,Is cBt3I4 flApa, TeM

1) 6onrure y Hero 4e(ferr Macc;

2) rvreuturyro pa6ory HyxHo coBeprrrrrb, uto6rt pa?AenrlTb 3ro tApo Ha orAenbHble

HyKJIOHbI;

3) 6onrrue gHeprur{ BbrleJrr{Tcr npl{ pacnaAe groro s,I'palla orAeJIbHbIe HyKnoHbI;

4) rraeurme ero eHeprufl [oKot;
5) ueurure gHeprr4n BbrAeJrr,rrcr B peaKrlr,ru repMoqAepHofo cI,IHTe3a 3roro s.^pa c lpyrvrMvr

rApfrMI4.

3. llpu o-pacraAe
1) sapr4 s1pa:ae I,I3MeHnrcs, Macca tApa WeHblrlaerct ua 4 a.e.u.;

2) zapxp,tApa yMeHbruaerct ua2e, Macca f,Apa yMeHblrlalercs ua 4 a.e.u.;

3) sapra tApa yMeHbllraerc.fl Ha2e, Macca sApa He MeHteTcfl;

4) zapxyrApa yMeHbilraercq tta 4e, Macca flApa yMeHbllrarerc.fl na2 a.e'v'

4. Karcaq Aonr paAr,roaKTr,rBubrx aroMoB ocraHerct He pacnaBmefics, qepe3 I4HTepBan

BpeMeHLr, panuufi AByM nepl{oAaM rlonypacrra4a

D so% 2) 67% 3)33% 4)7s% s)2s%?

5. Cxolrxo o- n P- pacrraAoB AonxHo npousofiru, uro6bt necra6vlrnrrfi usorofl aMepI4IIIrf,

2!) t* '!? nis5'a'ttt flpeBparuncq e cra6lulrgufi H3oro[ BllcMyra 83"' ?



1)8ou4B 3)6ou5B
2)9 uu3B 4)7 au3 B

t! v (: n"l
6. flApo a3ora 7 " 3axBaT'rno Ct-qacr[qy \2 -'- I uucnyctuno fiporou. -f^po KaKofo

gJreMerlTa o6pasonalocr?
t7p t7o t9p t9o -,tllVl)9' D 8* 3) 9' 4)8- 5)'

7. fllpo 6eputnrut 'oB' ,rro'rorr,rB 4efirpou ?' ,n 
""pailIaercr 

B f,Apo oopu 
tl B .ounu,

rracrr,Iqa rrpl{ groM nu6pacrtnaerca?

1)p 2)n 3)d qe 5)ucnycnaercsT-KBaHr

rt- ->e +V^+V.,
8. Peaxuus r tt He Moxer vrl'T:avlre-sa HapyIxeHI,Is 3aKoHa goxpaHeHl4s

1) cnuuonoro MoMeHTa I4Mnynbca;

2) rrentounoro 3apsAa;

3) snexrpuqecKoro 3apfl.ra.

9. 3 arOsotut cOXpaHeHLIt gneKTpI4qecKOrO 3aptAa 3 aIIpeIIIgH a peaKIIHt

,, F -)e- +ve+vu "r,k*v"+ p+e
l)'

orh*B-+e- +v, orvu+n-+P+Pz)'ca)

10. I4g npr{BeAeHHbrx cxeM Bar{Mo[penpaulenuft qacrl,Iq aHHLI|I,IJIflIII,II4 coorBeTcrByer

DTTo 
+y+y 2)p-+n+e- +ve 3) Ko +tT* +tr- 4)"* +e- ->T+f .

1 l. B fiopflAKe Bo3pacraHr.rs r,rHTeHcr.rBHocrl4 (fyn4aueHraJlbHble ssaHlvloAeftcrBl'It

pacnonararcTcs creAyloquvr o6paaovt

1) gJIeKTpoMarHI4THoe, cla6oe, rpaBI{TaIIHoHHoe' cIzJIbHoe;

2) cra6oe, cLI JIbHo e, rpaBI,ITaIII4oHHo e, SneKTp oMaf HI4THo e ;

3) 3neKTpoMarHI,ITHoe, rpaBI,ITaIIuoHHoe, cla6oe, cllnbHoe ;

4) rpaBI{TauI4oHHoe, cla6oe, 3neKTpoMafHI{THoe, cI4JIbHoe.

IlpouexyrorrHaq arrecralluq [poxoALtr n Qopue sK3aMeHa'

Bonpocrt r oKsaMeHy

1. Tenrosoe r{3JryqeHr4e. PasHosecHoe r43nfleHl{e. Xaparrepl4clfllKl4 TerIJIoBofo

I'I3nYrIeHI'Ig'

2. A6conrorno qepHoe relo. 3arou Knpxro(fa. 3arou Cre$ana-EonlblrMaHa I'I 3aKoH

Busa.
3. Pacnpe4eneHr.re gHeprur4 B crreKTpe a6comoruo qepHoro rela. Oopnlyla Pelea-

,{Nunca. Ynrrpa(f zoJleroBafl raracrpo$a.
4. KsaHrosaq rrlrlore3a u Qoprrlyna flnanxa
5. Bneufiilaft (poroelerrprEuecrufi esserr r{ ero 3aKQHH. oorOnrr.
6. 3$Qerr Kounroua u ero reopus.
7. MoAem aroMa PesepSopaa. llocrylaru Eopa. Aroru BoAopoAa.

8. f14noresa Ae Bpoftnr. 3rcnepuueHTaJrbHoe neATBepx(AeHI4e BoJIHoBbIX cnoficrs

MI,IKpOrracrull.

9. CoornoureHl,Ie HeonpeAenesnocreft.
10. Bonnonaa tfynxqvs, ee ceoftcrna V cTaTvlcTvrqecrftfi cMbIcJI.

I 1. HecraqlroHapHoe ypaBHeHLIe Illpe4llnrepa.



12. CrauuoHapHoe ypaBHeHve lllpe4uurepa.
13. gacrprqa B floreHllIaaluroft sue.

14. llpoxoxAeHl{e qacruubl rlepes IloreHul{anrnuft 6aprep.

I 5. KsaHronufi rapuonuqecrufi ocul4nntrop.
16. Ypanuenve lllpe4uHrepa Anr oneKrpoHa B aroMe BoAopoAa. flaBnoe, op6uralsHoe n

MATHI4THOE KBAHTOBbIE Ail,ICIA.

17. KsaHroBaglre gHeprr{u gJreKrpoHa B aroMe BoAopoAa. Cnerrp aroMa BoAopoAa.

llpanulo or6opa.
18. Op6urallnrrft I4 MarHI{THUft trlOtrlenr gJIeKTpOHa.

19. Co6creegHgft uexannqecrufi MoMeHT I4MrIyJIbca sneKTpoHa (cnuH). Cnuuosrtft

uarsurnrrfi MoMeHT gneKTpoHa. Cnunoeoe I,I MarHI4THoe clI,IHoBoe KBaHToBbIe qucra.

Ouur lllreplra u fePlaxa'
20. llpraHqurr 3anpera llaynra. flepuo4rauecKas cvcreMa sJIeMeHToB MeuAereesa.

21. llornorueHrde, crroHTaHHoe r4 r.rHAyrlr4poBaHrloe I,I3nfIeHI,Ie. KoeS$nuI4eHTbI

3finrurefina.
22. IIasepu. flpuuqun Aeficrula.f, nruepoB.

23. KnaccuqecKag TeOpUs Te[JIoeMKoCru. 3aron,{rOlonra u flru.
24 . Kna.aroBafl Teopfiff TenJIoeMKo crz 3ft HIlreft na.

25. Teopu.l reIIJIoeMKouu [e6ax. @oHonsI.

26. Bosousr u Sepur4oHbr. flonsrue o KBaHToBbIX crarl4crl4Kax Eo3te-3fiHurreitsa u

@epur,I-.{raPaxa.

27. SueprerllqecKlle 3oHbI B Kpl'Icrzlnnax.

28. PacnpeAeJreHlre gJreKTpoHoB rro oHeprerl{tlecKl,IM 3oHaM. KnaccHSI'IraIII4.fl TBepAbrx

TeJI Ha MerzIJIJIbI, [OnyIrpoBo,4HpIKI{ I'I AusneKTpI',IKI4.

29 . Co6 ctBeHHar r4 rrpr4MecHa-5r [poBoAr,rMocTr,r nony[poBoAHr4KOB.

30. 3nerrponpoBoAHocrb rBepAbrx reJI. Teuneparypuax 3aBl4cl4Mocrb

gJreKTponpoBoAHocrlr MeraJrJroB I4 rIonynpoBoAHI,IKoB. YponeHl Oepvru'

3 1. P-n ilepexoA. llonynponoAHllKoBble AuoAbI.

32. Xapaxrepprcrr,rKr4 aroMHoro s4pa. Mo.qenu aroMuoro .aApa. Macca I4 sHeprvt cBfl3v

s4pa.
33. 3aroHu paALIoaKTI4BHoro pacnaAa. AnrQa-, 6eta- u raMMa-I'I3JIyrIeHI4e'

34. f,rcprtbre peaKrlr{rr r4 3aKoHbr coxpaHeHl,I.f,. Peaxqnls AeJIeHHs r4ep. ){ennafl peawryrs'

.4eneHI'It.
35. Pearqu{ cr.rHre3a aroMHbrx r4ep. llpo6neMa ynpaEJIteMbIX repMotAepHux peaxqufr.

36. BuAu nsauNdoAeficrsuft u r:raccu(pl4Ka\xfl gJIeMeHTapHbx qacTuII'

37. Meroabr perprcTparlur,r SJreMeHTapHbrx rracTr,rq. KOCN.rU.IeCrfie nyrilL

38. r{acrrallbl 14 aHTI,IqacrIlubI. Hefirpuno' Knapru.
CarrocrosreJrbHafl pa6ora cryAeHToB BKJIIoqaer n ce6s:

1. Ay,Uuropnarr caMocroflTe[rbRafl,pa6ora cryAeHTa no ALIcqulJII4He BbIIIoJIHsercfl

na laooparopHbrx kt [paKTkrtrecKr4x 3aHrTr4rx npu perxeHulr 3aI.Aq.

2. BHeay4raropHar caMocro.rrreJrbHafl pa6ora BblrloJlHtercfl cryAeHToM rlpu

yuy6lennoM r{3f{eHprpr 1uc\urrJrraHbr rro reMe npofi4eunofi lerqnu, npu rloAforoBKe K

na6oparopuuv pa6orau. Ocnonnoft tfoprvroft caruocrosreltuofi pa6omI cryAeHra flBIrflercfl

r{3y{eHI,Ie KoHcrIeKTa lexqnfi , peKoMeHAonanu oft nl'ITeparypbl.

CaMocroqrerbH4fl pa6ora 3aBeprxaer 3a4aqv Bcex Apyrlrx BI,IAoB yrreoHoro npouecca I4

Moxer ocyqecrBJt flTbcs. Ha JIeKTI[tx, ceMllHapax, [paKTI'IqecKHX 3aHsrvrfl)<> la6oparopnlx
3aHsrrrflx, KoHcynbrarlrdf,x. Kax $opua opraHl,I3aryuu yua6Horo rlpoqecca caMocrosreJlbHat

pa6ora cryAeHToB npeAcraBnser co6ofi ueJreHa[paBneHHyro cvcreMarl4rlecKylo AesreJlbHocrb

no npu o6pereHlrro zuanuit, o cyqe crBnseMylo BHe ayAI4ropI'II4.

KoHrponr BbrrroJrHeHr.rfl caMocromelsuofi pa6orrt ocyulecrBJlflercfl. B xoAe BbIIIoJIHeHI4f, I{

3arrllrrbr na6opatopnsx pa6or rro Ar4crIilnJI[He, [pI,I BbInoJIHeHI4I{ npaKTuqeoKllx 3aAaHI'Iir, Ha

3K3aMeHe.



l. Itaxoe u3nyveuue Ha3blBaercs re[JroBbrM, Lr qeM oHo orruqaercr or Apyrux
(nepe.rracnure rarux) Br,rAoB usny.reHrax?

2. fiaitre o[peAeneHl,It ocHoBHbrx xapaKTepr4crr{K TenJroBoro r.r3nyqeH[r. Karoe rero
HtBbrBaercs a6comoruo uepnrnra?

3. CQopvrynrapyftre 3aKoH Kupxro$a.
4. Itaroft BI,II I,IMeer pacnpeAeneHlle gHeprurr.r B cleKTpe a6coruoruo qepHoro reta?

Hapracyfire KpIaBbIe pacnpeAeJreHr.rr B 3aBncr4Mocrra or AJrr4Hbr (ulu vacroru) nolutr
Arrr AByx reMrreparyp (T>T1).

5. C$opuyrupyftre 3aKoHbr Cre$ana - BolrquaHa r4 cMeruenrzg Br,rna.

6. 3anuurure Qoprr,ryly Psres - ,{xuuca v floflcHr.rre cyrb "ylrrpa(fuorerosofi
xaracrpo$u".

7. 3anurunre Sopuyny fllaura u rorcHr,rre cyrb efo KBaHTonefi runoregu.
8. Kaxoe LI3 TeJI, uepHoe I,uIu HeqepHoe, I4Meer Bbrrrre reMneparypy, ecnr4 r,rx spKocru

o4unaronrr?
9. B qerra cocTor,rT rBJreHr{e, Ha3brBaeMoe SoroeS$eKToM.
10. C(popir,rynnpyftte 3aKoHbI ([oroelf(ferra. B +reM ?ru 3aKoHbr nporr{Bopeqar

npeAcraBJreHr.rfiM KJraccr{lrecxoft $usur<u?
I 1. Kar Ka.recrBeHHo, cneAyr noluonoft Kaprr..rHe r,r3nyrreHus, o6rtcHum, Qoroe0$ercr?
12. O6rscHrare 3aKoHbr rporoe(frferra, rcxoAq us (fopnrynu 3ftuurefiua.
13. tlto taroe KpacHaq rpaHI{IIa Soroo$$exra. gerra olpeAensercs qncJroBoe 3HaqeHr4e

rpauuunofi qactoru? tlro enlager Ha rroJroxeHr4e KpacHofi rpaHuqu Soroe(f$exra?
14. 9ro raroe (potoeneueHT I4 KaKoBa ero BonbraMnepHaJr xapaKTepr{cruxa?
15. Ilo.rervry 6sta orBeprHyra MoAenb aroMa Tonancona?
16. B .r€Nr npornBopequt rpeAnoxennoft Pesep(fopaoM rrJraHerapnofi MoAenr4 aroua?
17. B qeM cylrlHocrb reopul4 aroMa, npegroNeuHoft Boporra? rC(bopvrynupyftre

nocrynarbr Eopa. Karonrr HeAocrarKr,r reopuu Bopa?
18. Crerrpu aroMoB. CuempalrHbre ceplrr4 aroMa BoAopoAa.
19. Kaxze rulrbl coy4apeuui Bo3MoxHbr Mex4y gJreKrpoHaMr4, ycKopreMbrMr.r

3neKTpI4rreCKI,IM IIOJIeU, U atOUaIvtIE?

20. B q€rvr 3aKrroqaerct o[bIT Opauna n fepua, r,r KaKkre ocHoBHbre BhrBoAhr MoxHo
c.IIeJraTb Ha ocHoBaHnu onura?

2I. Kaxue KBaHToBhre qficra onr{cbrBaror cocrorH}re Mr,rKpoqacrzqst?
22. 9evr onpe4eJr.f,ercr gneKTpoHuoe cocrorHr4e r43onr4poBaHHoro aroua?
23. O6rscHr.rre rrpoqecc o6pasoBaHlrfl, oHeprerlrqecKltx soH B rBepAoM rene.
24. Or .Iero 3aBuctr IrrI{pIaHa pa3pelrreHHoft gonu r4 rrucro yponnefi n neii?
25. Kaxosa 3oHHrur crpyKTypa npoBoAHr4Ka, nonynpoBoAHprKa rz u:olaropa?
26. O6tqcHure MexaHI,I3M co6crneuuoft Lr upnrrlecuoft npoBoArrMocrr.{

ronylpoBoAHt4KoB.
27. Kaxon Qusu.recrufi cuucl rtoHrrr{.fl ypoBHs Oepuu?
28. r{eu o6r.scHflerct ptBrl,tque reMneparypuoft :anuc]rMocrkr gJrexTponpoBoAHocrr4 y

MeTIIJTJTOB r.r flOnynpono4Hraron?
29. O6rscsure 3aBLIcLIMocrb noJloxeHr{r ypoBHx (Depuu r,r KoHrleHTpar\Ltur cno6oAnrx

nocurereft 3apfrpla B rroJrynpoBoAHr.rKax or reMneparypbr.
30. O6rqcHzre (pusuuecrze rpoqecchr, npoucxoArrqrde rrpu o6pasonaHur4 p-n repexoAa.
31. Hapracyfire gHeprerr,rrrecKr{e 3ogbr B o6nacrz prn rrepexoIla v o6rscuure, B rreM

cocror4T Aeftcreze BHerrrHero gneKTpr.rqecKoro rroJrfl Ha p-n nepexoA.
32. 9ro Ha3blBaerct parvroaKTusHocrrrc? Karze [poqeccbr orHocflTcs K r{ucny

paAr4 oaKTr,rnusrx?
33. Ha .reN,I ocHoBaH IIpI{HIILIu perl4crparluv u vguepeHLrfl parLroaKTnBHofo uztyueuux?

Kaxvr e npra6opu nplrMeHf ro r cs. p.Jrfl, grux rlereft ?
34. O6rrcHr,rre ycrpoficrno u flpr{Hrlr{n Aeftcrens cqerrrr4Ka fefirepa.
35. Onuurure [poqeccbr, rrpoucxoArrrlr4e B ra3op€BprAHbrx crrertrr4Kax.



36. flepevucnure tpusuuecxue fipoqeccbr, trpoucxoAlrulr4e npu B3ar,rMoAei.icrnzu p-
r43ryqeHur c BerqecTBoM.

37. B qeM 3aKrloqalorct lpoqeccbr ynpyroro pacceflHvrfl gneKrpoHoB s,ApaMv,
3neKTpoHoB Ha gneKTpOnax?

38. 9eu o6yclonnenrr norepl{ gueprr4r4 r{acrftrlbr rtpu rrpoxoxAeHur4 qepe3

nofJrorqarcuyo cpe4y?
39. 9ro npoucxoAl{T rlpla npoxoxAeHrrr.r gireKTpoHa rrepe3 norrourrem?
40. Kaxosu oco6enHocrl4 npoxoxAeHl4r qepe3 rrorJrorr{Tenb MoHogHepferr4r{ecxux B-

qacrLIU u B-u:ny.reHI4f,, I{Melolqero HenpeprrnHrrft oHeprerr.rqecxufi cnerrp?

7 . yrrEEHO-MET OAI4TIE CK OE I,I I,IHO OPMAUI,IOHHOE OEE CTIETIEHpIE

Ar,rcqu[Jrr4Hhr (MoAynfl )
a) ocnonnar ;rnreparypa*:
1. (DusuKa. Bolnonas olrrnKa. KeaHrosaq npr4poAa l43nyrreHr4r. 3lenreuru arounofi ra

r4epHofi Snsuru: Yqe6. noc. I C.LI.KysnerIoB, A.M.JIr4Aep - 3-e us4., nepepa6. ra 4on. - M.:
By:on. yue6.: HI4U I4HOPA-M,2015 - 212 c.:60x90 l/16.(n) ISBN 978-5-9558-0350-0.

2. Tarunrrrosa-Byurxenuq VLVI. Orzsuxa. gacu 2. Onruxa. KeaHroean $uzuxa.
Crpoeuue u Qusuuecxue cnoftcrBa Beruecrna [Snerrpouurrft pecypc]: yve6nmx/ Tarrrrl5yllssr-
Eyurrenuu VLVI.- 3lexrpou.TeKcroBbre AaHHbre.- Muncr: Brrmsftttras ruKoJra, 2014.- 232
c.- PeNprrrl Aocryna: http ://www. iprbooksho p.rul 3 5 5 63.- 3BC <IPRbooks>.

3. falrun A.O. Jlercqull ro (frasure [3nerrponnufi pecypc] : [n u.] I A. (D. fanrun, H. C.
flpoxomena ; Bra4uuupcxuft rocyAapcrBenuufi yHuBepcr{Ter r{MeHr.r A.rrexcarupa
fpuroprenvrra 14 Hrrxora-s fpuroprenu.ra CroreroBbrx (BlfV).- Bna4nuup I BlaAzuzpcxrafi
rocyAapcrBenHuft yHllBepcurer LIMeHI{ ArercaH4pa fpraropreBr4rra u Hzxolas fpzroprenzua
CroreroeHx (BnfY), -.q. 5: Ksauronafl v s1ep*afl. rpusuxa.- 3rexrpouubre reKcroBbre
AaHHbre (1 <[afu: 4,16 M6) .- 2015 .- 94 c. i w, ra6r. - 3auasue c rraryna eKpaHa.-
Bu6naorp.: c. 92 .- Cno6ogurrft 4ocryn B aneKTpoHHbrx r{r,rrrrJrbHbrx 3aJrax 6n6ruorexr4 .-
Microsoft Office Word .- <URL:http://e.lib.vlsu.m/bitstreaml723456789l4025/1/00560.doc>.

6) gono.rur.rreJrbHafl lureparypa* :

L EncuHa E.M. Ouruxa. Ourossl reaHronofi u r4epuofi $usuxz f3nexrponnufi pecypc]:
yve6Ho-rueroAuqecKoe noco6ue grx ra6oparopHbrx pa6or no Qusvrxe I EscuHa E.M., Co6oreea
B.B.- 3lerrpon.reKcroBble AaHHbIe.- Acrpaxaur: Acrpaxaucrzfi uuNeHepHo-crpourenumrfi
t4Hcrllryr, 3BC ACB,20ll.- I07 c.- PeNuu Aocryna: http://www.iprbookshop.rull7059.-
3EC (IPRbooks>.

2. Atll:,aroB A.B. Ousuxa. Arounas Qusuna f3nercrpoHnuft pecypc]: yue6Hoe noco6ue/
Arnaroe A.B.- Slerrpou.TeKcroBble AaHHbre.- Bonrorpa4: Bolrorpar;ucxuit r,rHcrr4Tyr
6zsueca, Bysoncxoe o6pasonanue, 2009.- 116 c.- Perxuvr Aocryna:
http : //www. iprbookshop.ru/ 1 1 3 5 5.- 3BC (IPRbooks>

3. XapeHona C.B. @IEsuKa aroMoB LI MoJreKyn. flgepuat Snsuxa [3nerrpoHurrft pecypc] :

MeroAr.rqecKrze yKa3aHzs r naboparopHbrM pa6orau uo $uszre I C. B. Xapenona, H. C.
flporcourena, E. II. LflanaancKas ; BraAurvrupcrrafi rocylapcrBeunrrfi yHvBepcr{rer (BnfV),
Ka$eapa Qusnru I4 npI,IKJIaAuoft vareuarrnvt; rroA peA. E. JI. Illarr,raHcKar .-- 3lexrpoHHbre
reKcroBble AaHHbIe (1 $afil:431 K6).- BraAyrMrrp:Bla4uurzpcxufi rocyAapcrneHuufi
yHl4Bepcllrer (BnfY),2010.- 38 c. : LIJI., ra6r. - 3arraeue c rr4ryna oKpaHa .-- 3lexrpoHHa.rr
Bepcus neqarnofi ny6maraqzu .- BrE6nr4orp.: c.36 .- CsoboAHHfi .qocryn .-- Adobe Acrobat
Reader 4.0 .- <URL:http:i/e.lib.vlsu.ru/bitstreaml 1234567 89 12065 13 100706.pdF.

4. XapeHoea C.B. @usura rn€p,4oro rera f3nexrponnuft pecypc] : MeroAr4qecKue
yKa3aHLIt r la6oparopHblM pa6orau no Qurure / C. B. XapeHoea, H. C. Ilprorcomena, E. II.
LlfaMaucraq ; Bla4unrupcrufi rocyAapcrBeuHuft yHr{Bepcr4rer (BlfY), Ka$e4pa Quzut<u u
lpI'IKnaAHoft tuareuarvKr; noA peA. C. B. XapeHoBa.- 3lerrpoHHbre reKclcBbre 4aHnue (l
$afin : 356 K6) .- Blarvuup : Bra4uuupcxufi rocyAapcrBenHsrfi yHr.rBepclrrer (BnfY),2010
,- 40 c. : I4JI., ra6l. - 3arnaeze c rlrryna sKpaHa .- 3rexrpoHHarr Bepcr4r neqarsofi



ry6rll4Kaql4r4 .- Eu6nraorp.: c. 38 .- Cno6oauuft 4ocryr .- Adobe Acrobat Reader 4.0 .-
<URL:http ://e.lib.vlsu.ru/bitsrream I 123 4567 g9 12088 13 r 00703.pdf}.

5' Ilporcourena, Halexta Cepreenna. C6opHrax 3aAa'r ro (pusrExe [Onexrpouuufi
pecypc] I H. C.llpoxouena ; BlaAurr,rupcxuir rocyAapcrBeunuff yrr".p."rer 6nfg ._LIsr.
2-e, ucnp. u ron. - SlertpoHHble reKcroBbre AaHHbre (1 Saftn : SO: fOi .- BlaluMr.rp :

BnaAurrlrapcruft rocyAapcrBeHHbrfi ynunepcr.rrer (Bnfy), 2010 .- 66 r. - i"rnuBr4e c rvryna
sKpaHa .- SnerrpoHHtu Bepcl4t neqarHoft ny6ruaxaqu Bu6nrEorp.: c. 64.- CBo6olnnrfi
Aocryrr Adobe Acrobat Reader 4.0 ISBN 979-5-ggg4-0043-g
<URL : http : //e. lib. vl su. ru/bitstream I 123 4 5 67 g9 I I 87 r r 3 I 007 49 .p df> .

n) uepuo4trrrecKrre lr3Aaurrfl :
1. Xypnan <KsaHToBafl 3neKrpoHr{KD.

http ://www.mathnet. rulqelarchive.

8. MATEPI4AJIbHO-TEXHI4qECKOE OBECIIEqEHUE
IHCIIWJII,IHbI

JlexqraoHuble ayAldropvLI ocHar\€nnu Aocrcoft (Anr uena r4nr4 MapKepa), enpanoM Ant
npoeKrlrzoHHbx cr.rcreM, [poemTopoM r{ uoyr6yxorr,r.

Aygutopuu Ant rrpoBe$enufi. na6oparopHbrx 3aH.f,T[aft ocuarrl€unu ycraHoBKaMvr rnfl
BbrroJrHeHr{r la6oparopubrx pa6or:
6. 1. Onpe4eJreHr,re nocroruHoft Cre@aua-Bonrquaua.
6.2. Llsyueur4e BHerrrnero Soroe$Sexra.
6.3. OupeaeJleHlae pesoHaHcuoro noreurlraara no:6yxAeHr,rs aroMa MeroAoM Opauxa - fepqa.
6.6.I4syuenl{e reMneparypnoft sasuc[Mocrr.r colporzBneHr4fl rronylpoBoAHr.rKoB.
6.7. Wzytem'Ie BoJIbr-aMnepHbIX xapaKTepr{crlrK TepMorrycrBr4TenbHbrx conporLrtsnenufi.
6. 8. I,Iay.reuv e Bo JrbraMrrepHbrx xapaKTeprzcrur Q oroconporrr BneHur.

Jlexunounble ayAI4TopLItI ocHalrleHbr AocKo it (prrr- MeJra lrJrr4 vrapnepa), sKpaHoM Ant
rrpoeKllr{ oHHbx cr4creM, [poeKTopoM Lr u oyr6yxovr.

Aylrlropraz Ailfl rIpoBeAeHI,If, sausrnfi ocHarrleubr coBpeMeHHbrMra uepcoHzurbHhrMr4
KoMrlbroreparrln' o6te4I'In€Hurtuu B JIoKaJIbHyIo Bbrrrr4cJlr,rreJ[bHyro cerb r4 yKoMuJreKToBaHHbrMra
ueo6xoAraubrM cr,rcreMubrM r{ [pr,rKJraAHbrM rrpofpaMMgbrM o6ecneqeurreM.

Apxuo HoMepoB. Pexuu Aocryrra:
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