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1. IIE JII4 O CB OEHtIfl I.VIC\I,IIIJII,IHbI

I{enarrala ocBoeHl4.f, AI{cqItrrJIr4Hrr <Oqronbr KBaHToBoft $uguxli) flBr.flercrr o6ecneqeuue
6y4yIqero cnewrurmcra HayqHoft $n:uuecroft 6a:oft, Ha Koropofi s sbrcrxeii rexnu.recxofi
IxKoJIe crpol{Tcs o6rUeIaHNeHepHffI I{ cleIII4aJIbHru{ rroAroroBKa. llodneAonareJrbHoe r{3yqeHr4e

Qu:ura nrrpadarrrnaer cneqra(fuqecruft MeroA MbrrrrJreHr{s, Qrasrauecryrc rrHTyr,rqr4ro, Koropbre
oKa3blBalorct BecbMa nnoAorBopHbIMLI u B 4pyrr{x HayKax. CnQquaaucrrr, noryrrr4Brrrue
IIrI4poKoe Qrasuxo-uareMarll.IecKoe o6paroBaHr4e, Moryr caMocroflTeJlbHo ocBal4Barr, HoBbre
TexHLIqecKpIe ]rafipaBlreli^prs., yclerrrHo pa6orarr B Hr{x, JrerKo nelpexoAr4Tb or peileHHr oAHr.rx
3aAarl K ApyrIaM, I,IcKarb HecraHAaprHbre rr HerpaArlrlr.roHHbre rry:frr, sro oco6eurro Bax(Ho Ar.s
npo$eccuonalrnofi uo6zlrsocrl{ clequanrrcroB B ycnoBr{f,x ycKoperr,Horo pa3Br,rrr4s rexHr{Kr,r.

3 ara'ru Ardcur{ rrnprHbr :

o reoperklqecKa.s [oAroroBKa B o6nacrn Susuxu, [o3BoJrflrorqa"s 6yayrqnM r,rrur(eHepaM
oplleHTl4poBarbct B rloroKe uayuHofi r,r rexHr4qecrofi zu([opr\{aquu ra O6ecne.rr4Barorlar rrM
Bo3Mo)I(Hocrb I{crIoJIb3oBaHIiI{ HoBbrx Szszuecxzx [pIiIHIIr,rloB B Tex o6lactrx, B Koropbrx
oHrr cneqzanr{3rrpyroTcr ;

o (poprrazpoBaHze HayqHoro MbIIIrJreHrar, B qacrHocrr,r npaB[JrbHoro r.oHr4MaHr4.f, rpaHrlrl
npI,IMeHI,IMocrI{ pa3JrIrqHbIX $usuvecxux non.srufi, 3aKoHoB, reopufi H yMeHIlfl orleHlrBarb
oTeneHb IocToBepHocTI4 pe3ynbTaToB, [onyqeHHbrx c [oMorr]:Elo gKclepr4MeFrTaJrbHbrx rrJrrr
MaTeMaTrrr{ecKr,rx MeToAoB LIccneAoBaHI4f, ;

. errpa6orKa nprleMoB lI HaBbIKoB pellreHr4fi roHxperubrx 3aAaq r{3 prr:HErx o6lacrefi Qzsuxz,
rroMofarcfllr4x cryAeHTaM B AarbHefi rueu peuarb r4H)KeHepHbIe 3aAarrr4.

. o3HaKoMJIeHI4e cryAeHToB c coBpeMeHnofi nayuuoft annaparypoft u ntrpa6orKa y Hr.rx
HAqAJIEHbIX HABbIKOB IIPOBEAEHT4' 9KCIICPI4MEHTAJIbHbIX HAYIIIIbIX NCCIE4ONAHZfi
pa3nl,Ir{Hbrx S us zvecxux sereHzfi Il oIIeHKr.r ilofperrrHocreft rasrraep eHufi .

2" MECTO AI,ICUT4ITJII,IHbI B CTpyKTypE OIIOII BO

[ucqzunzna <OcuoBbI KBaHToeofi (fusrar]r)) orHocr{Tc{ K 6agonoft qaoru 6nor<a 8.1
ocuosHofi npo(f eccrnonantuoft o6pasonarelrHofi rrporpaMMbl. Irlsy.leune Arrcqrrnnr{Hr,r
npoxoAr4T B rre'rBepToM ceMecTpe.

.{ln ycnernHofo ocBoeHl4t Kypca Susuxu cryAeHTaM ueo6xo4uuo 3Harb cJreAyrouze
pa3AeJIbI nrrcnreft MareMarLIKta: flu$$epeHrlr.raJrbHoe r{cqucJreHue,I4urerpaJrsnoe vc.uvcrrenvre,
Anaflaru'recKaq reoMerpl{f, Ir nuneffnat wtre6pa, Pnasr, 3reueurrr BeKTopHoro alarrvaa,
(Dynrcqun KoMnrleKcHoro rlepeMeHHoro, [ra$Sepenrlr4aJrbHbre ypaBueHrrr,, 3neueurbr reopr{r4
Bepof, THcf creft a uarev aru.recKofi crarucrrzKr4 

"

Ocnoenue AI4crIu[JILIHTT neo6xoArlMo Anf, rr3freHr,rfl cneAyroqux nacqunJrr4n yre6Horo
nJIaHa: <<@ugpr,recrrae ocHoBbr MI,IKpo- I{ HaHocllcretruofi TexHLIKrr)), <OraguNa ru€pAoro reJra),
<KsaHTolla{ M crarlzcrl,IqecKag. Qusura>, <KeaHToBafl u orrrr,rqecKar g.rreKTpoHr,rKa),

<flonomrureJlE,Hble rJIaBbI Teoperuqecroft Qnsraxz, Su:uxu flApa H gJreMeHTaprrbrx qacrr.rq),
<HayuHo-raccneAoBaleJlbcKafl pa6ora B ceMecrpe), BbrrroJru(lHrle Bblrrycrnofi
rnaau(f ur<aqzounofi pa6orrr.

3. KOMIITETIIHUI,IT4 OEyrrArOIrIErO C,fl , OOpMr4pyEMbrE E PE3yJIbTATE
o c B o E HLIfl I.I/{CWI[I JII,IHbT

B pesynrrare ocBoeHLUI ALIcqunnLIHrr o6yrarouluficr 4olNeH AeMoHcrprrpoBa.Tb cneAlrorq[e
p*ynbrarbr o6trlasonanur:

1) Iluarr:
o (DynAa.vreHTaIIbHbIe 3aKoHbI rrprrpoAbr 14 ocHoBHble SusuvecKr{e 3aKorrbr B o6lacru

rnanronofi, arorrauofi u tgepnofi (fusrar<u (OIIK-1).



2) Yrvrerr:
. npllMeHxrr t[rzsrauecKkle 3aKoHbI Ans peueHr4s [paKTr4qecKlrx salraLr (OnK-l).
3) Bna4err:
. HaBIIICaMLI [paKrllqecKoro rpr4MeHeHur 3aKoHoB (furraxu (OnK-l).
Kounerenq vrv, .rracrur,rruo (p opvrupyeMbre B paMKax o cB oenus Arzdqnn:rn nrr :

OIIK-1. Cuoco6nocrr [peAcraBJrf,Tb aAeKBarHyro coBpeMeHHoMry ypoBHro suauuft
HayqHylo Kap'rI{Hy MI,Ipa Ha ocHoBe 3u.anrafr, ocHoBHbrx uoloxeuiaft, :taxouoB r{ MeroAoB
ecTecTBeHHbIX HayK [I MaTeMaTI{KI,I.

4. CTPyKTypA r4 COAEPXAHT4E Ar4crlr4rrJrr4Hblr

O6[Iafl TpyAoeMKocrb ArIcqIarrJIIiIHbI cocraBnser 6 3aqerHbD( e,4r,rHr{rl 216'racos.
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KsaHrosas ryprpoAa
I,I3JIYIIEHI4.'I

4 t-2 4 6 l0 12 t2 I 60%

2
Sleueuur rnanronofi
MexaHrrKr4 n aroltrofi
6uanra

4
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t2 20 l8 40 18 / 47%

Pefiruur-
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SneueHru r[u:raru
rBepAofo Tena

4
l3-
l5 6 4 8 l8 t0 / 55%

Pefirunr-
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4

3relresrrr Qusuru
sAPau
3JreMeHTapHbIX
qacTr4u

4
t6-
l8 6 8 20 6142%

Pefirnnr-
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Bcero 4 18 36 36 18 90 46 | 5lo sK3aMeH(36q.)

€ Hue pa3AeJroB AIICUUIIJIIIHEI

Teurr, pa3AeJrhr Arccqrrnnr.rubl
Kor-no
IIACOB JIEKIIIII4

IIpaKTr{-
qe0KI4e

ra6opa-
ropHbre

cpc

Par4e.n 1. Ksaurosafl rrprrDoAa [3ryqeHuq 32 4 6 10 t2
Jleruu.s 1, 3arouu reruroBoro H3JryqeHZt

I4 2 4 2 6

JIercuas 2. KsaH'roerre cBoficrBa cBera l8 2 8 6
Pa:aer 2.9lemenru KeanroBofi DrexaHnKH rr amMHofi
dHsuKH

78 20 18 40

Jlerqlrr 3. CrpoeHue aloMa 8 2 2 4
Jlercqul 4. BorHosrre cBoficrBa MrlKpor{acrurr 8 2 2 4
Jlenqu.fl 5. YpanueHrae mpeAaHfepa 8 2 2 4
Jlexqur 6. Vpanlrenrze rrrpeAr.,rHrepa p.nfl, qacrr{rlbr B

rIoreHrIH€urbHofi .f, I\,Ie
8 2 2 AT

Jlerqua 7. flpoxoxgeHr,re qacrarlbr qepe3

rroreHulruurbHsrfi 6aprep 8 2 2 A

JIe Kq hq 8. Jlznefi Hu fi rapuoHrzu ecrcufi o c quJrJrrrop 8 2 2
JIeKuHs 9. Arorra BoAopoAa 8 z .a /1

Jlerqur 10. Op6aralrnsrfi vrexauuqecrnfi u uarnnrssril 8 2 2 4



Teuu, ptri,4eJrbr Alrcrlu[Jrr,rHbr
Kort-so
IIACOB

JIEKUIIII
rrpaKTr{-
qECKI,IE

ria6opa-
ropHbre

cpc

MOMEHT SNEKTPOHA

Jlercqu.s I l. llpznqrar nayru 8 2 2 4
Jleruus I 2. CnosranHoe 14 r4H.[vuHDoBaHHoe r43Jrvr{eHrae 6 2 4
ParAe.n 3. S.neuenrsr dusunu rBep.troro reJra 32 ti 4 I 18
Jleruprr I3. 3nenaenrbr KBaHToBofi crarncrurcu 8 2 2 6

JIeKqH.s 14. TenroeMKocrb rBeplbrx reJr 8 2 2 6

Jlenqur 15. 3oHrra.s reopprf, rBepArrx ren l6 z 8 6
Pa:gel 4. S.nemenru Sururcn flApa H sJreMeHTapHbtx
qACTIIII 29 6 E 20

JIeKqu{ 16. Arounoe qrpo tl 2 4 6
JIeKquq 1 7. PaAproaxrr4nHocrb ll 2 4 6
Jlercquq 18. Buasr ssarar4oAeficrenfi r.r Knaccrr
oneMeHTapHbrx r,{acrlrq. Mero4u perlrcrpar{upl
SneMeHTapHbIX qacTI4II

7 2 8

SrcsaMeH 45

Irlroro 216 36 3i6 18 90

ble 3aHSTUfl
No rr.ro4ynx

A}ICqUTIJIIIHbI

l',lb

tln
Hauvenonasue ulutu KparKoe coAep)r€Hr{e na6oparopHux pa6or TpyAoeuxocru

(qacos)
Parge.r 1.

Knanrona.s
rprrpoAa
V3JIVqEHI4'

I No 6.lOnpe4eJreHue nocroquHofi Cre$ana - Bolrquana 2

2 J\b6,2 HsyueHne BHerrrHero rforoeQ$eKTa r.r BaKyyMHbrx
rtoroereMenros

2

a
J Ns 6. 3 OnpeAeneHr,re pe3oHaHcHoro noreHrluala ros6yx4eura-r

aroMa MeroAoM @pasxa - lepua
z

4 l3aulura la6oparopurx pa6or 4
Pae4elr 3.
3reues'ru
Qn:unu
TBepAOfO TeJIa

5 J\lb 6. 6 Zsyuenze reMnep arypuofi g aeucuMocrrz corrporrrBJreHnt
[oJrynpoBoAHrrKoB

2

6 "l.fs 6, 7 I4syueHue BoJr br-aMnep Hbrx xap aKTepv crr4r(
TEPMOIIYBCTBHTCIbHI,IX CONPOIT,ISIETTHft

2

7 J\b 6. 8 I,lsy ueruue BoJrbraMnepHbrx xap aKrepv crr{K
SoroconporvBrelavrs.

2

8 3arqura la6oparopulx pa6or 2

LITOIO: 18

JIa.G

5. OEPA3OBATEJIbHbIE TEXHOJIOIIII4

JIeKIILIoTIHo-ceMI{HapcKat c[cTeMa o6y.reuur (rpa4r.rquoHHbre Jrer(Ut{oHHbre Lr

na6 oparopurre e aumrEx) ;
o6y'reuue B MaJIbrx rpyrlrrax (nrrnouueHrae na6oparopHbrx pa6or B rpynrax v3 nByx krnyr

rpdx.re:ronen);
Ma.crep-KJlaccu (AervroHcTpallut Ha [paKTlzqecKrax saFrflTvrsx npr.rHrl]rnoB pacqera 3alarr
ilo pa3nuqHuv rerraau);

upHMeHeHI{e MyJrbrI,IMeAI,Ia rexHonornfi (npone4eHue JreKrllroHHr,rx u ceMr,rHapcKr4x
saH.sruft c [pI4MeHeHI4eM KoMIIbIorepHbx npe3eHTarluft z AeruoHcrpall]roHHr,rx pon]rKoB
c rroMoulbro npoeKTopa uJrr,r KoMrrbrorepa);



. rrH(bopMaIIrIoHHo-KoMMyHTIKaIIIoHHbIe rexHoJrorr{ra (upzuuenenue nu$oprrlaqrroHHbrx
TexHoJloruft Ans MoHLIToprrH a rexyrqeft ycrreBaeMocrLl cryAeHiroB rr rcoHTpolx:uauuft).

6. OUEFIOqHbIE CPEACTB A IJf,fl TEKyrqEfO KOHTpOLfl yCITE]BAEMOCTtr{,

IIP OME)ITYT qHOI;I ATTECTA TlJ/lVI IIO UT OTAM O CB O F.HVI[,
AI4CUUIJII,IHbII,IyqEBHO-METOII,IqECKOEOEECIIET]IEHI4E

cAMOCTOflTEJIbHOfr pnnOTbI CTyAEIITTOB

Tenyruufi KoHTpoJrb yclreBaeMocrlr rBJlflercr paclpeAendnnrrv r4 ocHoBaH Ha orIeHKe
HecKoJIbKr4X COCTaBJTJTTOqUX.

l. Peaylrrarr,rpeftrzur-KoHTpoJrf,.
2. Bulolueuue rz 3arqr.rra na6opatopHbrx pa6or.
3, Bunorurenue npaKTzrrecKr4x sa1auuir.

Boupocrr pefirugr-ronmols Jt 1

1. Teuueparypa a6conrorHo qepHoro reJra T : 6000 lK. Eclra reuueparypy rena
yMeHbIIrpITb s 2 paza, To gHeprerI4qecKa.fl cBerprMocrs a6conrorHo rrepHoro rena

1) yueusurvrrcfl. B4paza 3) ynenuuurcxy2pasa
2) yyetmuurcx n 16 pa": 4) yrvrensruLrrcl B 16 paz

2. Ecttu )\Irkrna BoJIHII, coorBercrByloqa{ MaKcrzMyMy r43nf{eHrlr yMeHbrrruJracb B 4 paza,
To reMneparypa a6conrorno qepHoro reJra

1) ynenuuunacb B 2paza 3) ynenuururacb B 4pasa
2) yivrenrurvilacb n 4 paza 4) paeurrutrlracb n 2 paza,

3. Ecnra 3aqepHeHHylo [nacrI,IHKy, Ha Koropyrc rraAasr cBer, 3aMeHilTb Ha 3epKanbHyro
rofi xe rrJrorrlaAr4, To cBeroBoe AaBJIeHr,re

I ) ocrauercr Her43MeHHbrM;

2) yrraeururr4rc-rr B 2 paza;
3) yneln'rzrctn2pasa.

4. 3:rexrpoH B €rroMe nepexoAlzr Ias eos6yxc4eHHoro cocrosHr{r c eneprzefi Er B ocHoBHoe
cocrosHae c enepruefi Eo. IIprE eroM IzcnycKaercr (forou. Macca rrcryqeHnoro $oronapaBHa

_gr:I" Eo - E, E, - Eo Eo _ E, E, + E)o

1)c'2)c'3)hcqhc5)c
5. r{acrora rlaAalorlero ua SoroaJIeMeHT r43Jrf{eHr.rr yMeHbrrraercfl BABoe. Bo cxomro pas

HyxHo I,I3MeHIarb 3aAepxplBaroqee HarrprxeHlre, ecJrlr pa6or:ofi Bbrxola sneKTpoHa r.r3

Marepr4 €rna $ oloenerra eHTa MoxHo np ene6peur ?

1) ynelu.rursy2paza; 3) ynennurzrbB 42 pa3; S)ocranr,rrr 6eg rzsN,reueuuft.

2) 1'nneHrnr{rb n 2 paza; 4) ylaeurur^r" u ^12 p*;
6. llpu 3aMeHe oAHoro MeraJIJIa Apyrr,rM Anr.rHa BoJrHbr, coorBercrByroqar xpacuofi

rpaHl,Iqe (foroo(f$erra, yMeHblrraerct. Pa6ota BbrxoAa A[.rr BToporo MeraJnJra ro cpaBHeHkrro c
pa6oroft rBbrxoAa Arr.f, flepBolo

1) ynenzvnnacr; 2) paeHrruuracbi 3) ue rasnneHlrJracb.

7. Onrrtrt Croreroga flo I,IccJIeAoBaHrzro ngarzrraoneficrBr{f, r{3[yqeHu.s c MeraJrJraMLr:
1) nosnorrun[ orpeAeJrlrrb pa3Mepbr s.Apa;
2) uo4rn epAr.rnrr KBaHToByro rrpzpoAy r.r3nfreHr4r ;
3) no4rneppivntrHNrr4qHe BonHoBrrx ceoftcrB y gneKTpoHoB;

4) no4rnepAI{JIIa fl4nore3y o ArrcKperHoM cneKTpe gHeprr{r.r oJreKTpoHoB B aroMax.



8. J3 eS$exre Konruroua (foroH
1) nsr6unaer oneKTpoH c rroBepxHocrr{ BerrlecrBa;
2) nepe4aer gJreKTpoHy qacrb sHeprr,Ir4 rrplt yrtpyroM croJrKr]roBeHrr4;
3) nepe4aer gJreKTpoHy qacrb gHeprI,Ifi [pr.r HeyrrpyroM cronKnoBeHr{r4.

9. ()nuru (Dpanna u fepua [o I4ccneAoBaHr{ro g[eKTpr4qecKo,ro pa3pfl,IaB napax pryrr4:
1) nosno.nuJrr{ onpeAenlrrb pa3Mepr flg;pa;
2) no4rnepAr4Jrr4 KBaHToByro rpr4poAy H3ryqeur.rs ;

3 ) uo4reep Atrrrvr HaJrnqrre B o JrHoBrrx cs oft crB y gneKTpoHoB ;
4) uo4rneprl,IJlld fl,Inore3y o AI4cKperHoM crrexTpe sHeprur gJreKTpoHoB B aloMax.

10. Ha ptlcyHKe zso6paNeubl crallrIoHapHbre op6urrr aroMa BoAopo4a corJracHo MoAenu
Eopa, a raKx(e ycnoBHo uso6paNeHbr rrepexoAbr gJreKTpoua c oAnoft craur4oHapuofi op6zrrr ua
Apyryrc, co[poBoxAaroqaect l43ryqeHueM KBaHTa gHeprur{. B ynrrpa$zorerosofi oflnacru
crleKrpa grLI [epexoAbr Atuor cepurc llaitrra:r'a, n nra4rauofi - cepurc Balruepa, n rzn(pparcpacuoft

- cepurc f[arrreH&. Harz6onsrueft .racrore KBaHTa n nu4uuofi o6lracrr.r crreKTpa coorBercrByer
repexoA

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

11. B reopvu Bopa pa4Iayc n-oft r<pyroeoft op6urrr oneKrpoHa B aroMe BoAopo.4a

Bbrpaxaercs rrepe3 parvyc nepnoft op6urrr (popuynoft : Tn: ft'h- . onpe4elrare, KaK
I{3MeHrercs KI{HerI{rrecKa.[ gHeprr{r 3JreKTpoHa rrp[ nepexoAe c rperbeft op5uru Ha rrepByro.

1 ) yneluuuBaercs. n 9 pas
.2) yrraenrruaercfl n 9 par
3) ynenuuutBaelc.f, n 3 pa:a

4) ynreHlruaercs.n 3 pasa
5) ue ueusercs

12. Onuru,{envrccoua u,{Nepuepa no 4u(lpaKrlulr Ha Kpr{cuzurJrax:
1) nosnorulJrr4 orrpeAeJrrzrr, pa3Mepbr flgipai
2) uo4rn epAr,rJrr4 KBaHroByro rprpoly u3ryqeHr,rr ;

3 ) no4rn ep 4vrnu Hurr4qr4 e BonHoBrrx cn oft crB y g JreKTp oHoB ;

4) nog:rnepAl,Inu rlluore3y o ALIcKperHoM crreKTpe sHeprr4r.r gneKTpoHoB B aroMax.

%
13. Cpannure AJIIIHy BoJIHII .ue Epofinx ./ "n grrfl. rrrapr{Ka ruaccofi rn:0,2 r u lporoHa

ruaccofi m : 1,67.10-27 xr, nMeroqt4x o.qrrnaKoBbre cKopocrrr.
l) 6, 57.10-27 2) 9,35.10-27 3) 6,57.10-24 4) 9,35.10-24.

Bonpocrr peftrrur-Konrpong Nq2

1. CraquonapHblM ypaBueHzeu lllpe4raurepa Anfl gJreKTpoHa B BoAopoAono4o6uoir,r aroMe
rBrseTc.s ypaBrreHr{e

d2v 2m -;' + -]frYt -=0

l\ d"x h"



v2', + ?+( ,n I .4), =,
z) rx" ( 47rso r )

( z z\
V'v*4lt-ry|*=o

h'l 2 lJ) \ ./

V2V+4t*=o
4) h'

2. Ecnu V - $yurcrlrls r.rMeer nu4, yxa:aunufi Ha pr{cyHKe, To BeponrHocrr o6napyxr4Tb

sneKTpolt Ha y{acTKe

LL
-<x<-6 2 perru

V 1)

x/
z1)/z

1i/
zyTa

v
q./3

OL
?

3. B rarou cryqae gHepferr4qecxzft crreKTp oJreKTpoHa cnnolruoft?
1) snexrpoH B rroreHrlzanrnofi rMe rrrr{prdHoft 10-10na

2) enercrpou B aroMe
3) snexrpoH B MoJreKyJre BoAopoAa
4) cno6o4ulrft enexrpon.

4. MarcurraaJlbHoe 3HaqeHI{e [poeKIIu[ MoMeHTa rrMrrynbca gJneKTpoua, ]HaxoAsuleroc.f, s f-
cocTorHl,Iu, Ha Ha[IpaBJreHr,Ie BHerxHeIo MaTHI{THO|O noJrr paBHO

t)h; z)2fi; ,3h. q4It.

5. Cronrxo pa3rl,nqHbrx cocro.aHl,rft Moxer r4Merb oJreKTpoH c HraBHbrM KBaHToBbTM qrzcroM
n:4?
1) 15; 2)48; 3)32: 4)s4.

6. Oupe4eru.ITb aroM, y Koroporo B ocHoBHoM cocrorHlrla 3arroJlHeHbr K, L, M - cJlorl z s N
- cJroe paclonolrenrr 7 enexrpoHoB.

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

7. Cpega Ha3brBaercs arrraeHoft, ecJrtr oHa
1) rroJrHoc:rbro rrorJrorqaer rraAaroqee Ha Hee r,r3ryqeHrde;
2) rroJrnoc:rbro paccer4Baer rraAaroulee Ha Hee r{3ryqeHr,re;
3) ycnrunaer naAaroqee Ha Hee r,r3JrfreHr4e.

8. Czcrevra HaKaqKrz ira3epa rro3BoJrrer
1) cosgarr rrHBepcHyro HaceJreHHocrb B aKTr.rBnofi cpe4e;

a./a/n
/J



2) nusnarr BbrHy)KAeHHoe r,r3nyqeuue (f oronon;
3 ) o 6 ecneur{Tb BbrcoKyro KorepeHTHo crb Jra3 epHoro r{3nf{eHr4s,,

9. PaccrrlorpLIM ABa KBaHToBbIX cocro-f,Hr{fl, B Koropbrx HaxoArzrcr cr{creMa aroMoB, c
gHeprr{rMr4 Et u Ez, [pr4qeM Ez> Et Clrcrerua 6y4er HaxoAtrrbc.rr B cocroflHrru c raHnepcHoft
HaceJreHHocrbro, ecJrr.r qrrcJro aroMoB Nr c sneprneit Et 6y4er

1) panno qrcry aroMoB Nz c eueprueir Ez;
2) rr,reHrure, uett Nz;
3) 6onrure, qeu Nz.

10. llpuuqlru llaynz crpaBeAnr4B
I ) arur Bcex rox(AecrBeHHbIX qacrr4rl KB aHToBoMexaHr.rqecKoft cr.rcrenarr :

2) Mn ckrcreMbr roxAecrBeHHbrx 6ogonon;
3) ars clrcreMbr rox(AecrBeHHbrx $epuuouon.

I 1. [eneHne qacrr,rq na 6osoHrr r.r (feprvuaoHbr onpeAenrercf,
1) ronmo fJIaBHbrM KBaHToBbTM rrvtciloM n;
2) :ronlxo op6zralrHbrM KBaHTonrrna uzcnorra /;
3) cnnuonuM KBarrroBbrM qI{cJroM t?ts;

4) op6urmbubrM I uvrar:rrur.nbrM m KBaHToBbrMvr.rrvcnaNrtr.

12. 3asucuMocrb uonxpnoft TeIIJIoeMKoctu Cnt xr,rMuqecKlr [pocrbrx rBeprbrx reJr or
TeMrreparypbr rrpeAcraBneHa Ha rpa(puxe
1) 2)

Crvl

?R

Cv

?R

Crrr

3R

l3.TeunoeriaKocrb cllcreMbl, cocrorrqeft u3 N : 1025 Kflaccr4rrecKr.rx rpexMepHbx
He3aBr.rct4Mbrx fapMoHprqecKrzx ocqprJrnrropoB rrpkr reMneparype T == 300 K, paBHa

l) 414 ANc/I(; 2) 4,14 Axc/K; 3) 124,2 xIx/K; 4) 41,4 r[x/K.

14. fie6afi noryqlafi Teoperl4qecKyro 3aBr.rckrMocrb ruouxpuofi rerrJrogMrocrlr Cv or
TeMIIep aTypLI, p accM aTpLIB arl Kpl4cTzlnJluqecKylo pelxeTKy KaK

1) cucreMy HeB3alrMoAeficrnyroqux qacrr,rq, coBeprxaroilIzrx reflJroBbre r<one6anus c
pa3nr4 qHbrMkr qacToTaMr4 ;

2) cuctervry cBs3aHHbIX tIacrI4II, coBeprxarcqrdx re[JroBble KoJre6anng. c oAI4HaKoBbrMrr
qACTOTAMI{;

3) crlcreMy cB.f,3aHHbIX rlacrl4ll coBeprxarour{x renJroBbre xone6anzs o pa3nr.,rrrHblMl4
qACTOTAMI,I;

4) cplcreMy HemallMoAeficreytorqux qacrrrrl coBepuaroqrrx rerrJroBbre xore6aura-fl c
oIlIHaKOBbndI{ rracToTaMr4.

1 5 . B aneHrHar 3 orra co6cre eHHbrx rro JryrrpoB oAHr4KoB

1 ) uacrauno 3au.sta gJreKTpoHaMr4;

2) nolHocrbro 3aHflTa gJreKTpoHaMr4 
;

3) nepexprrlaercs co cno6o4nofi souofi nos6yN4enurrx euepruii.

4)3)



1 6. C ynennqeHl4 eM TeMrleparypbl oneKTporrpoBoAHo crb rro JryrpoBoAHt4 KoB
1) yneluuuBaercfl)
2) ylaeurruaercq;
3) ue Iraensercs.

17. B o6nacrv Hr.r3Kr.rx reMrreparyp y rroJrylpoBoAHt4KoB npeo6la4aer
1 ),urrpouHar npotsoAr,rMocrb;
2) ener<rpouHas npoBoAr4Mocrb ;

3) co6crneHua;r rpoBoAr4Mocrb;
4) upunaecuaf rrpoBoAr.rMocrb.

Bonpocrr peftrr,rnr-ronrporq J'l!3
1. [lr HyKJroHoB BepHbrMr4 rBrsrorc.f, cJreAyrou[e yrBepxAeHprt

1) nporou o6naAaer 3aprAoM, paeHrrl,r 9-'
2) cnun uerirpoua MeHblre c[r{Ha rrporoHa;
3 ) rraaccu HyKnoHoB [paKTr4 rrecKr,r oArrHaKoBbr.

2. r{ena MeHbrrre gr{eprllr cBfl3tr r,qpa, TeM
1) 6o.nture y Hero 4e(ferr Macc;
2) rraenrruyro pa6ory Hy)KHo coBeplrrl,rrb, uro6u pa3AeJrr.rrb gro -trApo Ha orAeJrbHbre
HyKJrOHbr;

3) 6onrure gHeprI{LI BbIAeJII4Tc.fl rrpr4 pacrraAe 3Tofo fl^pa.Ha or.ltenbHbre }ryKJroHbr;
4) uensure ero sHeprrar floKos;
5) rvreuuue gHeprl4tr BbrAeJII4Tct B peaKllr,Ird repMoflAeprroro crirHTe3a gToFo .f,Apa c Apyrr,rMr.r
sIpaMLr.

3. llpu u-pacrraAe
1) sap.ra rApa He r{3MeH[Tcs, MaccarApa yMeHbrrraercr na 4 a.e.rvt.;
2) sapnafl.n,pa yMeHbrrraerc.rr ua2e, Macca rApa yMeHbrrraerc.fl ua 4 a.e.tvt.;
3) sapxa rApa yMeHbrrraercr ua2e, Macca flApa:rre MeH{ercr;
4) sapxy, rApa yMeHbrtraerc.fi ua 4e, Macca rApa yMeHbrrraercr rta2 a.e.rvr.

4. Kaxas Aonfl paALroaKTrIBHbIX aroMoB ocraHerc.f, He pacrraBruefics qepe3 r{HTepBan
BpeMeHr,r, panuuft AByM rrepraoAaM rro Jryp acna2.

L) s0% 2) 67% 3)33% 4)7s% s)2s%?

5. Cr<olrr<o q,- I4 B- pacua4oB AoJIXtHo nporasoftru, uro6u necra6rnlrnrrfi ugororr aMeprzuut

'l|'q* npeBparr4 n cx s cra6u.nru'fi H3oron BrrcMyra ',1B i z
1)8ou4B 3)6ov5B
2) 9 uu3B 4) 7 au3 p

t!ru (!n")
6. fl,apo a3ora 

Fl at 
3axBarrlJlo 0-"actroqy t, / uucnycruno 11porog. ltapo KaKofo

gJreMeHTa o6paronalocr?17r t7o tfr t9o -,,1ul)9' D 8" 3) 9' 4)8" )),
nop

T.j,rpo6epunnuxlB'rrorJrorr.rB4efirpou ?u ,n 
"rrpauaercrnx4po6opa 

5 -.KaKa.s
qacrulla [pr{ 3ToM nu6pacrrnaercl?

1)p 2)n ,e qe 5)ucuycxaercs.T-KEaHr



u ->e +v"+v,,
8. Pearcqur 

- 

e F He Moxer Lrrru rr3-3a Hapy[reHr{.fl 3aKoHa coxpaHeHr4t
1) cnuuonoro MoMeHTa r.rMlynbca;
2) nenronuoro 3ap.rrAa;

3 ) sner<rprzrrecKofo sapfl,Aa.

9. 3 aro norra coxpaH eHr{fl 3JreKTpr,rqecKoro sap flra 3 arrperrlgHa peaKrlrrf,

Dp +et +ve+vtl

Z)n+ P->e *v"

n, ll*v- -) o*e+
J) e t

nr,vr+n+p+pa)

10. IrIs [pIr]BeAeHHbrx cxeM Bal4Morrpenpauleuufi qacrr.rq aHHrirllrJrrqrrr.r ooorBercrByer

I)ru +y'+y 2) p+n+e- +ve , Ko -+7r+ +E- 4)"* +e- -+y+y.

1 1. B [op{AKe Bo3pacraHLIrI LIHTeHcuBHocrr.r $yH,4airaeuraJrbHbre nsarzuo4eficrBufl,
pacloJrafarorcr cJreAyrorquu o6pasou
1 ) oneKTpoMafHr4THoe, cna6oe, fpaBr,rrarluoHHoe, cr4nbHoe;
2) cra6 o e, crrJrbH o e, rpaBl{Tarlkr oHHo e, gneKTp oMarHr,rrHo e ;

3) sneKTpoMarHr{THoe, rpaBzTarluoHHoe, cla6oe, cr{JrbHoe;
4) rpaBur ar\vo HH o e, cna6 o e, 3neKTpoM arHr{TH oe, crlnbHo e.

IIp olr exyro q Haff arrecrarlufl rrpoxoAprr n (f oprr.re oKs aMeH a.

Boupocu r sxsaueuy
1. Tenrosoe LI3nyqeHI4e. PasuoeecHoe H3nyqeHr.re. Xapaxrsprrorrlx:t4 TerrJroBoro

rI3nr:teHI4t,
2. A6comonro qepnoe teno. 3arou Kupxro(pa. 3axou Cre$aHalionbrlMaHa rr 3aKoH

Buua,
3. Pacnpe4eleHue gHeprvIr B crlerTpe a6conrorno trepHoro rela, (Dopnnyla Pelea-

flNunca. Vnrrpa(f raoJreroBa.f, xaracrpo(f a.

4" KsaHronafl rr.rrrore3a u (loprvryna fluanr<a
5. Bneruuuft Qoroslerrpuqecnuir, s(fQercr kr ero 3aKoHrr. @oronrr"
6. 3$Qercr Kounrona u efo reopr4r.
7. MoAem aroMa Pesep$op,ua. flocrynarrr Bopa. Arou Bol(opoAa.
8. fuuoresa ge Bpoftna. 3xcnepnrrneHTaJrbHoe rroATBeplKAeHr,re BoJrHOBrrx cnoftcrs

Mr,rKp0rracTurl.
9. CoolnoureHue Heorrpe4eneHHocrefi.
10. Bonrronar Qynxqtrs., ee csoftcrna pr crurtrcrr4.recKuft cMblrcJr.

1 1. HecraquoHapHoe ypaBHeHr{e l[pe4unrepa.
12 " CrauuoHapHoe ypaBHeHr4e lllpe4lrHrepa.
i3. I{aqruqa B rroreHrlnamnofi .f,Nae.

I 4. llpoxolrAerrr{e qacrv rlbr rrepe3 rroreHrlr4 aJrusrft 6aprep.
1 5. KeaHroerrfi rapMoHr,rtrecr<rzft ocqunJurrop.
16. Vpanuenue L[pe4l{Hrepa Ans eleKTpoHa B aroMe BoAopoAa. frannoe, op6um-rrnoe z

MATHI,ITHOE KBAHTOBbIE IIIICJIA.

17. KnaHtoBaHLIe oneprurl eJIeKTpoHa B aroMe BoAopoAa. Cnerrp aroMa BoAopoAa.
flpanuro orSopa.

18" Op6raralrurrft r,r MarHr4THuft uolreur oneKTpoHa.
19. Co6creeHHrrft MexaHllqecxnft'vrorueHr r,rMrryJrrca gJrerTpoHa (cnuu). Cnvnoerrfi

MarHI4THrrfi lroruenr gJIeKTpoHa. Cuplnonoe 14 MafHI,ITHoe cflr4HoBoe KBaHToBbIe rlkrcJla,

Onrrr l[repua u feplaxa.
20. llpzrrql4r 3a[pera llaynrz. flepno4uuecKar cucreMa sJreMeHToB Men4eneena.



21. llornorrleHl,Ie, crIoHTaHHoe lr r4HAyrlupoBaHHoe r,r3Jrf{eHr4e. KosSSzrIr4eHTbr
3finrureftna.

22. IIazepu. llpnnqun qeircrsus na3epoB.
23. Knacc[qecKair reopr4f, TerrJroeMKocru. 3anou.{ronoura u llru.
24. KsarroBaq reopuf, TerrJroeMKocru 3fi uurcft na.
25. Teopus rerrJroeMKocru [e6ax. Oonouu.
26. Bogonrr ra (feprul4oHbl. llousrue o KBaHToBbrx crarr,rcrr{Kax Eiose-3fiu[teitta u

(Deprura-[rapaxa.

27. 3Heprerr4qecKr.re 3oHbr B KplrcraJrJrax.
28. PacrrpeAeneHlle 3neKTpoHoB rro 3Heprerr,rqecKr,rM 3oHaM. Knacur(pnnauus rBepAbrx

Te Jr H a M eTaJrJrbr, rro Jryrrp oB o I.HIdK.IJ r4 Ar49n eKTpr{ Kr4.

29 . Co6 ctBeHHar r4 rrpr,rMecHafl npoB oAr{Mocrr4 rroJryrrpoBoArrr.rKoB.
30. 3nercrponpoBoAHocrb rBepAbrx reJr. Teuueparypuar 3aBr,rcr4Mocrb

sJIeKTpolpoBoAHo crLI MeraJrJroB 14 no JryrrpoBoAHlrKoB. Ypon eur @ epura.
3 1. P-n repexoA. IlonynponoAHr4KoBbre ArroAbr.
32. XapaxreplacrlzKt4 aroMHofo a4pa. Mo4eJrr,r aroMHoro .rrApa. Macca r{ ouepfur cBfl3n

s4pa.
33. 3axouu paAr,roaKTuBHofo pacna/;a. Alr(fa-, 6era- lr raMMa-r,r3nyrrer{[e.
34. f{igep:able peaKIIhI4 lI 3aKoHbI coxpaHeuus. Peaxqur Aerenr.rs x4ep. I-{enuas. pe4r.rJprfl

AeJreIII4r.
35. Peaxqra{ cI4HTe3a aroMHbIX aAep. llpo6neMa ylpaBrseMbrx repMo,{Aepnrrx peaxqzfi.
3 6. Buarsr nsarair,ro4eft crsltfi u ruaccz$r{Karlus oJreMeHTapHblx rracrrln[.
3 7. Meroabr pefrrcrparlur,r gJreMeHTapHbrx qacrr.rq. Kocnrz.{ecx r4e nyqv 

"

38. r{aclzrlbr 14 aHTr4qacrr,rrlbr. Heftrpr,rno. Knapru.

CamocroqreJrbHa-fl pa6ora cryAeHToB BKlroqaer s ce6s:
l. Ay.uutopnffI caMocroflTenbnafl pa6ora cryAeHTa no Alrcrlr4nJrlrne BbrrroJrHflerct

na la6oparopHbrx r4 flpaKTr{rrecKr{x 3aHflTnflx rrpu perueHnvr 3a1ar^.
2. .Bneay4uropnar caMocrotrelrbnas. pa6ora BbrrronHrerc.tr eryAeHToM rrp[

yuy6neunoM tl3yqeHnr4 Ir4crJVtIJII,IHbI rro reMe npofi4enHoft .nerquu, flptr rro,4roroBKe K
na6oparopHrnu pa6orana. Ooronuoft Qopir.rofi cauocro.qremuoft pa6omr oryAeHra rBJrflerct
h3yqeHr,re KoHcneKTa lexquft, peKoMeHAonaunoft nr4Teparypbr.

Cauoc:rorrerrbua.s pa6ora 3aBepruaer 3aRaqn Bcex Apyrrzx Br.rAoB y.re6uoro [poqecca 14

Mo)Ker ocyuleorBJlflTbc . Ha JIeKUI,ux, ceMlrHapax, npaKTurrecKr4x 3anflTr4xx, na6oparopHrx
3alg.flTr4flx, KoHcyJlbrzlUutx. Kar< Sopnra opfaHr.r3aqr.rra yue6Horo rrpoqecoa caMocrorreJrbHa{
pa6ota cryAeHToB rlpeAcraBnser co6ofi qeneHanpaBneHHyrc cr{creMarr,rrrecKyro Aef,TenbHocrr,
n o nprao dpereHz ro sualauit, ocyuecrBnqeMlro BHe ayALr roprzu.

KoHrpolt BbITIoJIHeHI,If, caMocrorremuoft pa6orrr ocyulecrBJrflercs.B xoAe BbrrroJrHeHrzs rz

3aIrII4TbI la6oparopHtrx pa6ot no Aucrlr{nJrr4He, [pr.r BbrrroirHeHlrr{ [paKTr4qecKrax 3aAaHr{it, na
3K3aMeHe.

B onp o cr,r nus xourp org car,ro c,roqtemHofi pa6orrr
1. Itar<oe I43nr{eHue Ha3blBaerc-a rerIJIoBbrM, kr rreM oHo orJlllqaercr or Apyrux

(nepevraclu're r<axux) Br.rAoB uslyrenux?
2, fiaine olpeAeneHllt ocuoBHbrx xapaKTeplrcrt4K TerrJroBoro r43Jryr{eHr4.rr. Karcoe rero

Ha3bluaerc.s a6couroruo uepHrru?
3. C(poprraynupyftre3aKoH Krapxro(fa.
4. Karofi Br.IA LIMeer pacnpeAeneHl{e gHeprrrvr B cneKTpe a6conrorno qepHoro rerra?

Hapucyftre KpvBbIe paclpeAeJlenvrflB 3aBr,rcr.rMocrrr or AnvHbr (znz vacrorbrJ BonHbr
Arrr ABp( reMrreparyp (T>Tl).

5. CQoprraynupyftre 3aKoHbr Cre(fana - EonrquaHa r,r cMerueHus.Buwa.
6. 3anzurrzre $oprrlyny Peres - [xuuca v rtoscHr4Te cyrb "ynrrpa$zoneronofi

xaracrpoQu".
7. 3anurrrure (foprrayny fhaurca Ia ro.f,cHl.rre cyrE, ero KBaHTosoft runoresrr.



8. Kaxoe LI3 'reJI, rrepHoe LUII4 HeqepHoe, r.rMeer Bbrrrre reM[eparypy, ecnn r4x rpKocrr4
oarEuarosH?

9. B .reld cocrorlr f,BJreHr4e, Ha3brBaeMoe SorosQSeKroM.
10. C(popuynnpyftre 3aKoHbI $oroe$$ercra. B qeM orr4 3ax:oHbr rrporr4Bopeqar

npeAcraBneHr.rrM KJraccr{trecrofi (f rasunu?
1 1. Kar xa.recrBeuHo, cJreAyr sorHonoft KaprrlHe r{3flyrreHrlf,, o6rxcuurr (poross$exr?
12. O6r;.f,cHure 3aKoHbr (f oroe1p$err a, vcxo4fl. us (popuynu 3fi nurrerfiua.
13. r{ro raroe KpacHafl rpaHI{IIa froroeS{er<ra" geru onpeAerr-f,ercq rrucroBoe 3HaqeHr.re

rpanuuuoft qacrorlr? tlro urzser Ha rroJroxeHr4e KpacHorft rpaHuqu $oros(psercra?
14. 9ro raxoe (porosleveHT r.r KaKoBa ero BoJrbraMrrepHa{ xapaKrepactnxa?
15. llouelry 6rrna orBeprHyra Mo.uenb aroMa Tonancosa?
16. B .IdNa rlporl4Bopequfl rtpe,4noNenuofi Pesep$opaoM nJraHerapuofi MoAen[ aroua?
17. B qeM cylrlHocrb reopul4 aroMa, npe4noxrenHoii Boporra? CSoprraylupyftre

rrocrynarbr Eopa. Kaxoerr HeAocrarKrr reopr4rr Bopa?
18. Cnercrprr aroMoB. CuenrpalrHhre ceprru aroMa BoAopoAa.
19. Karze rLItIbr coygapeuuit Bo3MoxHbr MexAy gJreKTponitMr4, ycKopseMbrMr,r

3[eKTpr4qecK]IM rroJleIra, n atouauz?
20. B '{€IvI 3aKJlroqaercs olr,IT (Dpanra u fepua, r,r KaK}Ie ocHoBllb,re BbIBoAbr MoxtHo

c,IIeJIaTb Ha OCHOBaHUU Otttlra?
2l . Kaxue KBaHToBbIe rrvcra orrzcbrBaror cocrosHlre Mr,IKpoqacrraqr,r?
22. Heru onpe4eilt{erc{ gneKTpoHHoe cocro{Hr4e Lr3oJrr.{poBauHoro arorua?
23, O6rscHkITe rlpoqecc o6pasoBaHnfl. eHeprerr4trecKr.rx 3oH n rBepAoM Tene.
24. or.rero saBvrcflT rntrpvnapa3perxeHHofi soHrr z qrrcJro yponuefi n nefi?
25. Kaxoea 3ogHar crpyKTypa [poBoAHprKa, [onynpoBoAHr.rKa z r,rsouaropa?
26. O6t'scHI,ITe MexaHI43M co6crseHHofi 14 uprauecHofi npoBoAr{Mocrr.r

[onyrpoBOAHHKoB"
27. Kar<on $usuuecxuft currcl rroHflTr,rr ypoBH.rr @eprrara?

28. I{eM o6r.scHserc.fl pa3ruque reMneparypuofi sanucr,rMocrrr eneKTporrpoBoAHocrrr y
MeTaJrJroB r4 rrony[poeoAnr,rxoe?

29. O6t,-flcHl,Ire 3aBI4cLIMocrb noJloxeHr.rs ypoBHx (Depuu r{ KoHrleHrparl}rrz cno6o4urrx
nocu releft :tapflg;a B rroJryrrpoBoAHr,rKax or reMfleparypbr.

30. O6r'scHl4re Susuuecxue rpoqeccbr, rporcxoAtrrrlr4e npz o6paso*alvrvp-n repexoAa.
31. Hapzcyftre gHeprerlluecKl{e 3oHbI B o6nacrra p-n lepexoAa rr o6rscur.rre, B qeM

cocrolrr 4eiicrnue BHerrrHero greKTpzqecKoro rron{ Ha p-n lepexoA.
32. 9ro Ha3blBaerc.[ paAlroaKTllnnocmro? Kaxue rrpoqeccbr orHocflTcfl K rrncny

pa4uoaKTkrBHrx?
33. Ha qeu ocHoBaH [pvHIII{[ perl4crpaqrru kr u3MepeHr4r paAr,roaKTrdBHoro zsryueuvr?

Karu e npuSoprr npr.rMeHtrro r c s. p^ns. errax qelefi ?
34. O6lscHvre ycrpoficrno u rpr4Hrlrzn 1eitctnux cqerqr4Ka feftrepa,
35. Onnlrure flpoqeccbr, rrpoucxoArr{r{e B ra3op€[psAHbrx crrerqrrKax.
36. llepeuraclure Qusuuecrue npoqeccbr, npor{cxoArrque rpr,r Bar.rMoAefiorszz B-

I'I3JrrreHZ{ C BerrIecTBoM.

37. B qeM saKJlloqalorc.fi npoqeccbr yrrpyroro paccefl:nus. gJreKTpoHoB fl,rpaMr4,
sneKrpoHoB Ha gJreKTpOHaX?

38. r{errl o6yclonnenrr norepl,I guepruu qacrurlbr rrpkr rrpoxoxAeHkrkr qepe3
rofnoularouyro cpe4y?

39. r{ro upozcxoAr.rr npr.r [poxoxAeHrzr{ gJreKTpoHa qepe3 nornorurenr?
40. KaKosrr oco6enuocrlr flpoxoxreHtrs. qepe3 rrorJrorr.rreJrb MoHooHep]ferr,rqecKr,rx B-

qacrldll Ia B-zsnyueul{{, I{MeIoUero Herrpeprrnnrrft gHepferrzqecr<uffi cuertp?



7, YqEEHO.ME T OAI,IqE CKOE II I,IHO OPMAUI,IOHHOE OI;E CIIEqEHI4E
ArrcqrurJrrrHbr (MOAyJrfl )

a) ocuonnafl Jrr{Teparypa:
1. OlrszKa. Bornoea.s orrrr4Ka. Knauronaq rtpupoAa r43nyrreH[r. O.nevrenru arorunofi ra

r4epnofi Susraxu: Vqe6. noc. I C.Z.Kysueqon, A.M.JIvAep - 3-e us4., nepepa6. z 4on. - M,:
Byron. yre6.: HI,IU I4HOPA-M,2015 - 212 c.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0" -
P eNrau Ao cryrxa : http : I I znanium. com/bo okread2.php ?book:43 8 1 3 S 

"

2. Talrm,rxona-Byurxenu'aLI.I4. OlrsuKa. gacrr 2. Ontuxa. KeaH'rona-s Qzsurca.
Crpoeuze u $wzuuecxze cnoftcrBa BerlecrBa [3nenrpounrrfi pecypc]: yue6,Hurd TauurrKosa-
Byruxenu'r VI.V.- 3uexrpou.TeKcroBble AaHHbre.- Muncr<: Brlusftmas rrrKoJra, 2014.- 232
c.- Pexrur,r Aocryrra; http : /iwww.iprbookshop.ru/3 5 5 63 .- 3BC <IpRbooks>,

3. fanrzn A.O. Jlercqlllz IIo $zsrane [3nercrpouuufi pecypc] : [n .r.] / A. (D" fanrun, H. C"
flpoxoruena ; Bla4urr,rupcxuit rocyAapcrBennrrfi yHr.rBepclrrer rzrMeHrir Arercan4pa
fpuroprenkrrra n Hncora-s fpuroprenu.ra CroneroBbrx (BlfY).-- Bna4wuup : BraArzuupcxrafi
rocyAapcrBenffirft yrII4BepcI4Ter IIMeHLI Arerccan4pa fpraropreBr,rqa v HrzKonas fpzroprenv.ra
CroreroBux (BnfV), -.rI. 5: KsaHrosar v fl1LepHafl (fuszr<a.-- Srex,rpouHbre reKcroBbre
AaHHhre (l Saftn: 4,16 M6) .- 2015 .- 94 c. : vil., ra6r.. - !|arrasue c rulyrna oKpaHa.-
Eu6maorp.: c. 92 .- Cno6o4urrfi 4ocryu B oJrexTpoHHbrx trvrarrHbrx 3arrax 6n6rzorcrv .-
Microsoft Office Word .- <URL:http://e.lib.vlsu.ru/bitstreaml123456789l4025/1/00560.doc>.

6) gono"unnreJrbHafl Jrrrreparypa :

1' Escuua E.M. Onrraxa. Ourosbl KBaHroBoft ra a4epnofi (pzsurz [3nercrponurrfi pecypc]:
yue6no-rueroAutlecKoe noco6ue atx ta6oparopubrx pa6or no $rasuxe I Escula E.M., Co6oresa
B.B.- 3lerrpoH.TeKcroBble AaHHbIe.- Acrpaxaur: AcrpaxaHcxlrfi uuxeHepHo-crporareruHrrff
lzncrvIry't:,38C ACB,20lL- I07 c.- PeNrau Aocryrra: http://www.iprbookshop.rulI7059.-
3EC (IPR.books>,

2. Alnaroe A.B. (Drszxa. Ar:orvtras $rasura [3ner<rponnui.i pecypcl: yue6noe uoco6ue/
Aruaros A.B.- 3nexrpou.TeKcroBble AaHH6re.- Bonrorpa4: Borro.rparcxuir. prHcrr,rryr
6n3ueca, Bysoncxoe o6pasonanue, 2009.- t l6 c.- pexupr Aocryrra:
http ://www. iprbookshop.nr/ 1 1 3 5 5.- 3EC dPRbooks>

3. Xapenona C"B. OrasuKa aroMoB t4 MoJreKyn. f'gepuar- (pusura [3nenrporrHuft pecypc] :

MeroAHrrecKLIe yrtBaHras K ra6oparopHbrM pa6orau uo (fusure / C. B. Xapenona, H. C.
flpoxoruena, E. JL lllanraucxa.f, ; Bra4rarraupcxtrfi rocyAapcrBeuurrfi yrrr4Bepor4Ter (BnfV),
KaQeapa @zsuxz I{ rpl{KnaAuoft tuareuaruKr4; noA peA. E. JI. IlIanraucKar .- SrexrpoHnrre
reKcroBble AaIIHbIe (1 Saftn : 431 K6) .- BnaruMI4p : Bna4nur.rpcxrzfi rocyAapcrnenntrft
yHlzBepcl4rer (BlfY), 2010 .- 38 c. : utr,,'ra6rr. - 3arlanze cruryrrasKparHa .-- 3nerrpoHHas
Bepcu{ re'raruoft nydnzraqura .- Eu6nuorp.: c. 36 .- Cno6o4urrfi 4ocryn .- Adobe Acrobat
Reader 4.0 .- <URL :http ://e. lib. vl su.rulbitstream I 123 4 5 67 89 120 6 5 I 3 I 007 06.pdF.

4. Xaperroea C.B. @raszKa rndp4oro rera f3nercrponuurfi pecypc] : MeroAuqecKr4e
yKa3aH],1'A r ua6oparopnbru pa6orarnr no Susnxe I C. B. )Iapenona, H. C. flpoxonena, E. JI,
lllair,rauclcas ; BnaAIzuupcxuft rocyAapcrBennufi yHr{Bepcurer (BlfY), Ka(pe4pa (fusuxu u
npl{KnaAHofi uareuarr4Kr4 ; rIoA peA. C. B. XapeHoBa .- 3uerrpoHHbre reKcror}bre 4aHHrre (1

frafin : 355 K6) .- Bna4znrup : Bnagutr,tttpcxufi rocyAapcrBennrrii yHlrBepcrlrer (BrfY),2010
'- 40 c. : v:lr., ra6n. - 3arnanue c rI{TyJra gKpaHa .- 3nexrpoHHarr Bepcr4fl, ne.rarHofi
uy6nzrcaquv .-- BvI6wrorp.: c. 38 .- Cso6olnuft 4ocryr .- Arlobe Acrobat Reader 4.0 .-
<URL:http ://e.lib.vlsu.ru/bitstream I 123 45 67 89 12088 I 3 I 00703.pdF.

5. flpoxoruena, Ha4ex4a Cepreenua. C6opHrzK 3aAaq no $llszre [3nerxrponnr,rfi pecypc] /
H. C. flporomeBa ; Bna4Iauzpcxuit rocyAapcrBennrrfi yHr4Bepczrer (BlfY) .- LIsl, 2-e, ncnp.
I'I AorI. -'SuexrpoHHble 

reKgroBble AaHHbre (1 $afil : 593 K6) .- BlaAranazp : Elna4rauzpcxzfi
rocyAapc'rBennrrfi yEI{BepcI,Irer (BnfY), 2010 .- 66 c. - 3arnaeze c ruryna oKpaHa .-
3rerrpounafl ri,epcprfl ne.rarHofi ry6rumaqukr .- Bu6nuorp": c. 64.- Cno6o4u6rfi 4ocry



Adobe Acrobat Reader 4.0 ISBN 978-5-9t984-0043-8
<URL : http : //e, lib. vlsu. m/bitstream/ 123 4 5 67 89 I I 87 1 I 3 I 007 49 .p df> .

n) uepnoqr{rrecKlre n3AaHuq:
1. -XypHan <KsaHroBa{ gJreKrpoHlrKa).

http : //www. mathnet.ruiqelarchive.
Apxun HoMepoB. PeNuna AOCTyna:

8. MATEPI,IAJIbHO-TEXHIIIIE CKO E OEE CTIEIIEHI4E

AI,ICIII4TIJII4HbI

Jler<quounble ayAllTopuu ocHarqeHbr Aocroit (gnx Merra vrLr naapr<epa), oKpaHoM Ant
rlpo eKrILroHHbD( cprcreM, [poeKTop oM rr Hoyr6yxou.

Ay4Ilroprarz 
^lrfl, 

rIpoBeAeHLIt. ta1opatopHbx saustuit ocHarrleHbr ycraHoBKaMrz rrrfl
BbrrronHeHr{x la6oparopHbrx pa6or:
6. 1. OupeaeJreHr.re rocro.flHuoft Cre(paua-Bonrquaua,
6.2. IlsyueHlre BHerrrHero (f oros(f $erra.
6.3. OupeaeJleHre pe:3oHaHcuoro rloreHrluw:onoz6yxAeHr4s aroMa MeroAoM @pauxa - fepua.
6.6. lrlsyuenple reMrleparypnoft ganncuMocrrr co[port4BJreHzr [onylpoBo.qHr.rKoB.
6.7 . I4syueHI,Ie BoJIbr-'aMrIepHbIx xapaKTeprrcrr4K TepMoqycrBr.rrerbHErx colporlrBJr euuit .
6. 8, Irlsyueurre B oJrbraMnepHbrx xapaKrepucrur ([ oro corporrzBJreHufl .

JlerqnonHble ayAI4ToppIkI ocHaTIIeHbI AocKoir. (lttx Mena r4Jrr{ uaprepa), gKpaHoM rJrf,
rrp o eKrlraoHHbrx crrcreM, rrpo eKTopoM r4 uoyr6yrou.

Ay.uur:opuu Alrfl. rIpoBeAeHI,If, zalnsrluit ocHarqeHbr coBpeMeHHbrMH rrepcoHanbHhrMlr
KoMlblorepauu, o6re4zndnuuvz B JloKzrnbHyto Bbrqr4crureJrbHyro cerb kr yKoMnJreKToBaHHbrMr4
neo6xoAuivrbrM cr{creMHbrM lr [pr{KJraAHbrM nporpaMMHbrM o6ecneqeHr,reNr.



Pa5o'lmlx [porpaMMa AI,Icq[[JII4Hbr cocraBJrega B coorBerc]tBuu c rpe6oBaHu{Mrr O|OC

BO no HalpaBJleHuro 28.03.01 HauorexHoJrorr{t4 r.r Mr4Kpocr{creMHa.{ TexHr4Ka.

Pa6ovyro nporpaMMy cocraBrrrr cr. np. rcarb eapu Oz|IM_Xr,rpnosa C.B.
(ol4o, uoanucr)

Peuenseur
(np e4cranrarelr pa6 oro4arenr)

flp orparvrua paccMorpeHa r.r o4o 6peua Ha sace4aHua (DulIM

flporoxor l\bl or 03.09.2018 roaa

3ane4yroquft rca$e4poft C,M. Apaxerqn

Pa6o'ras [porpaMMa paccMorpena u oAo6peHa Ha 3aceranzrkr yue6no-lreroAr.rqecKoft rouuccuu

HanpaBIeHLrS

llpororor Nsl or 03.09.2018 roaa

3ane4yrorqnfi ra(pe4poft C.M. Aparenss
(OUO, uo4nucr)
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