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1 . UEJII,I O CBOEH'VIfl AI,ICqUIII,IHbI

I{enarr,ru ocBoeHLIt AI{cuIdrInLrHbr <<Ougrara> flB[rfl,ercfl. o6ecne.reHr{e 6yayruero
cnequanhrcra uayruofi Su:uuecrofi 6asoit, Ha roropofi B nucruefi TexHr4qecxofi rxKoJre
crpol{Tcs o6llleuHxeHeprlas. vr crrelll{arlbHat noAroronra. llocJreAoBareJrbHoe H3freHr{e Snaurra
nrtpa6arblBaer cneqra$ra.recrufi MeroA MbrrrrJreHrdr, QusuvecKyro r{HTylruurc, Koropbre
oKa3blBalorcs BecbMa rlnoAorBopHbrMr{ v B Apyrux HayKax. Cnequalkrcrbr, [onyqgBrxr{e
III{poKoe Qusnxo-MareMarllqecKoe o6pason aHkre, Moryr caMocrotreJrbHo ocBar.rBarb HoBbre
TexHI,IqecKI4e HarlpaBnenkrfl., yclerlruo pa6orarb B HLrx, JrerKo [epexoArlTb or pelueHr,Ifl oAHr4x
3al.a',r K ApyrI4M, I{cKarb HecraHAaprHbre r4 HerpaAr4rlr{ouHbre rryrLr, rrro oco6euuo BaxHo Ans
upoQecc[oHarlbHofi ruo6raJlbHocrr,r cleq[aflprcroB B ycnoBr{rx ycKopenHoro pa3Burrrr rexHlrKr{.

3 a4a'ru ALr c rI ra rr npr H br :

. TeoperllrlecKas [oAroroBKa B o6lacru Snsuru, [o3BoJrsroqas 6y4yUurvr r{H}KeHepaM
opl,IeHTupoBarbc.s B [oroKe Hayrruofi u rexnr{qecxofi uu$opua\Lrr4 u o6ecueqr,rBarorlas. vrw
Bo3MoxtHocrb I{crIoJIb3oBaHI{t HoBbrx Suera.recKl{x [praHIII4rroB B Tex o6lacrsx, B Koropbrx
OHII C[equanLI3LIpyIoTct ;

. $oprnrupoBaul{e Haf{Horo MrIIITJIeHT{I, B qacrnocrrr [paBrznbHoro rroHr{MaHur rpaHr4rl
rIp[MeHI4MocrI4 pa3nl,IrrHsx SusuqecKI,IX nougrnfi, 3aKoHoB, Teoplrfi u yrueHrd.rr oqeHr,rBarb
cTeIIeHb AOCTOBepHOCTI,I pe3ynbTaToB, [onyrleHHbrx c rroMorrlbro SKclepr{MeHTaJrbHbrx r,rnu
MaTeMaTr4rre cKr4x MeToAoB I{CCIeAO BAHLrs;

o nupa6orKa rIpI{eMoB I,I HaBbIKoB pe[reHr.rfi ronxperHbrx sa1iaq r43 pa3Hbrx o6lacrefi $uzuxu,
rloMorarouux cryAeHTaM B Aamuefi TeM perrrarb r.rHlreHepHbre sara'tvr,

. o3HaKoMJIeHI,Ie cryAeHroB c coBpeMesuoft uayuuofi anraparypofi pr nrrpa6orra y Hr4x
HaqalbHblx HaBbIKoB [poBeAeHl,rr gKclepuMeHTaJrbHbrx HayrrHbrx r4ccneAosauuir.
p a3nI4 rrHrx SrasuqecKI,IX ssnenufr l,t orleHKr.r rrorperuHo crefi usuepeurEfi .

2. MECTO AI,ICIII4IJII4HbI B CTpyKTypE OIIOII BO

.{racqun Jrkrila <OuSLIKD oruocr.rrcr K 6asonoft .q.iacrLr 6roxa E.l ocuoeuofi
o6pasonarenbnofi nporpaMMbl. I4syueuue Ar,rcrlr4rrJrrrubr [poxoAr,rr Bo BropoM ceMecrpe.* Ans yclelrruoro ocBoeHLIt Kypca SzsuxH cryAeHTaM Heo6xoAr.rMo 3garb cneAyrouue
pa3Aenbl Bblclllefi uareuarwKur: An$SepeHIILIanbHoe [cqncneHr.re, IzlurerparrbHoe r{cqracJreHr4e,
AsaluruqecKas reoMerplrq vr nuueituas. arre6pa, Pt4br, 3leiuesrrr BeKTopHoro a1aJrr43a,
(Dyuxqupl KoMrIJIeKcHoro [epeMeHHoro, Au$SepeHrlr4anbHbre ypaBHeHrrfl, 3reueurbr reopuu
BepotrHocrefi lr MareMarlrrrecKofi cratucrllKr.r.

Ocnoeune AIacqpI[JII{HbI ueo6xo4llMo [ils. r43v.qleH],/1fl. cneAyrour{x Ar{crlr4[Jrr{H yue6Horo
[JIaHa: <MarepuarloBeAeHue), <BeeAeHrIe B I,IHHoBarrrKy), <SnerrporexHuKa r.r gJreKTpoHr4Ka),
BbrrroJrHeHr{e Bbrrrycruoft xnanuQ uKarlprouHofi pa6orur.

3. K OMIIETBHTIVIVI OFyTIAIO IrIBr O C fl' (D OpMI4pyEMbIB B pE3yJIb rATE
o c B o E H'vIfl [VtCr\VrfI JI I,I Hbr

B pesynbrare ocBoeHkIt AHcIIurrnLIHbI o6yrarougaficq AorNeH AeMoHcrprapoBarb cneAyroruge
p$ynbrarbr o6pason alkrfl:

I) 3narr:
. Syn4arraeHTaJrbHbre 3aKonbr rrprrpoAbr

SusrEru (OnK-7).
2) Yrrlerr:

B o6lacrz xnauronofi, arouHofi v rgepHofi

o [pI,IMeHsrr QusuqecKlle 3aKoHbI Anf, perrrenvs. [paKTr,rqecKr.rx 3aAarr (OIIK-7).
3) Bna4err:
o HaBbIKaMLI rpaKrnrrecKoro nplrMeHeHr{s 3aKoHoB $rzrurcu (OIIK-7).



Kounereur\krvr, qacrl,IqHo SopwrupyeMbre B paMKax ocBoeHtrfl. [r4crrulJrr4ubr:
OIIK-7. Cnoco6Hocrblo [pllMeHtrb snaHufl, MareMarkrKkr, Snsurcn Lr ecrecrBosnanvrs,

xI,IMLIU vr Marepl{tuoBeAeurrs, Teopllr,I ylpaBJreHpr{ kr uH$opnralll{oHHbre rexHoirorr4?r B

I{HHo Barluonnofi AesrenbHocrtr.

4. CTpyKTypA rr coAEpxAHvIE I.wCIIrrIInIIHbr

O6qatr TpyAoeMKocrb 4krcr\r4nilnHbl cocrulBJr{er 4 ga.rerHbre eAr{Hr.rrlbr, 144 \aca.
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C0Ae rre pa3AeJroB Ancuu[Jrr.rHbl
t' Teult, pa3Aenbr Ar4crlurrnr{Hbl

Kor-eo
qacoB JICKUHI,I

IIpaKTrr-
rIecKI4e

ra6opa-
TOpHbre

cpc

PagAer 1. KBauroBafl rrp[poAa u3ryrreHlrq 36 4 20 t2
JIexqHq 1. 3axoHu rerrlroBoro r43nvrreHvrfl

I2 2 4 6

JIeKqH.fl 2. KsaHroBbre cBoficrBa cBera 24 2 I6 6
Paraerr 2. Sleuerrru KBaHmBofi prexaHnrcu u aronrnofi

$ururcr.r
32 8 24

Jlercqus 3. CrpoeHr4e aroMa 8 2 6
Jlexqus 4. BonnoBbre cBofi crBa Mr.rKpoqacrLt rI 8 2 6
Jlexqzq 5. YpanneHlre upeAr{Hrepa 8 2 6
Jlerqus 6. Arorvr BoAopoAa 8 2 6
PasAer 3. 9leueHTbr Su:urn rBepAoro reJra 32 4 t6 12

lexqur 7. TennoeMKocrb rBepAbrx ren 6 2 4
Jlercquq 8. 3osnar reopur rBepAbrx reJr 26 2 t6 8
PasAer 4. 9"ueueHTbr Qnsuxu flApa rr 3JreMeHTapHbrx
qacTrru 8 2 6

JIerqHq 9. Arovrroe rApo 8 2 6

3KgalreH 36

Irlroro 144 18 36 54



a a'r'OpHbIe 3aHflTlIfl
Ne rvro4ynr

AI4CULIIIJIHHbI

i\b
nln

HauueuoBaHr4e ul unu KparKoe coAep)Kauue la6op aropHbrx pa6or TpyaoenaKocrb
(.{acos)

ParAel l.
KsaHrosas
rpr4poAa
H3JIVqEHHfl

I J\b 6.lOnpe4eJreHrre rocro.flHHofi CreSasa - BollqMaHa 4

2 Ilb6.2 
'klzyueuue 

BHerrrHero SoroeQ$erm lr BaKyyMHbrx

$oroereueHToB
4

aJ Ng6. 3 Onpe4eleHrde pe3 oHaHcHoro noreHrlr{ara e os6y)KAeHHq
aroMa MeroAoM OpaHxa - fepqa

4

4 3aulHra la6oparopHbrx pa6or 8

ParAea 3.
Sreueuru
Qusuxu
TBepAOfO TeJra

5 Ng 6. 6 I4syveuue reMrreparypnofi 3aBr4 cr{Mocrr.,r corporr4BJreHr,rt
rroJrynpoBoAHHKoB

4

6 J\b 6. 7 klsyuewue BoJrbr-aMrrepHbrx xapaKTepucrr4 K

TepMor{yBcrBnTeJrbHbrx conporr{B tele.ui,t

4

7 J\b 6. 8 I4syueuue BoJrbraMnepHbrx xapaKTepncrr{K

QorocouporaBneHnt
4

8 3aqura la6oparopHbrx pa6or 4

LITO|O: 36

JIa6o

5. OEPA3OBATEJIbHbIE TEXHOJIOTHI,I

. neKIII,IoHHo-ceMLIHapcKafl cllcreMa o6yueHnr (rpa4Hqr{onHbre neKrlr,roHnbre vr

na6op arop Hbre zauxrun) ;
. o6yueHue B MarIbIX rpyrrax (nrmoJIHeHpIe na6oparopHhrx pa6or B rpyrrax rr3 AByx r4nr4

rp€x .reloner);
. Macrep-KJlaccbl (.qenaoncrpalll,rt Ha npaKTr{rrecKprx 3aHtrTI,Irx [pLtHrILrnoB pacr{era 3a1arr
4 tro pa3nI,ItIHbIM feVfafr,f);

' IIpI{MeHeHLIe MynbTLIM zI:aA rexnonorufi (npone4eulle neKIILIoHHbx pI CeMlrHapcKr4X
sal/^xruir s [pI4MeHeHI{eM KoMrlblorepHbrx rrpe3eHTaUuit, r{ AeMoHcrparl[oHHbrx ponr{KoB
c [oMorrlbro [poeKTopa lrJrr{ KoMnsrorepa);

o uHSopnaallploHHo-K0MMyHI4KaIIIIoHHbIe rexHoJIorlrr{ (upr,rnreneHlae ran$oprr,raqrdoHHbrx
TexHonoruit gttx MoHI{TopI,IHra reKylrlefi ycleBaeMocrpr cryAeHToB r,r KoHTponr suaurzfi).

6. OUEHOqHbIE CPBACTBA [JrflTEKyIrIEfO KOHTP OJTflyCTTBBAEMOCTVI,
TIP OMEXYT OTIHOIZ ATTB CTAIIIIU IIO IITOTAM O CB O E HVTfl

[wcI{Jd.fIJII4HbII,IyIIEEHO-MBTOAI,IqECKOEOEECTIEqEHI4B
cAMOCTOflTEJTbHOfr PAEOTbI CTyAEHTOB

Tercyqnft ronrpoJrb yc[eBaeMocrl{ sBJltercs pacrpe4el€uubrM pr ocHoBaH Ha oueHKe
HecKoJIbKr.IX CO CTaBJTTIOUIT{X.

l. Pesylrrarrr pefirrrHr-KoHrpon.rr.
2. BrmonneHlre r.r 3arrllrra la6oparopHbrx pa6or.
3. BrtnolueHrle [paKTr,rrrecKlrx sa1anufa.
BonpocH pefiunr-xoHrpons Nq I
1. Terr,rueparypa a6conrorso qepHoro reJra T _ 6000 K. Ecnra reMreparypy reJra

yMeHbIIrrITb B 2 paza, To sHeprerl{rrecKafl. cBervrMocrb a6conrorHo qepHoro rena
l) yueuurr{rcr n 4 pasa 3) ynenraqrrrc.f, s2 pasa



2) ynenuqvrcr n 16 pas 4) yuenrrrr.rrc.r n 16 pas
2. Ecnu ilrvrna BoJIHrI, coorBercrByrouas MaKcr{MyMy r43nyrreHprr yMeHbrrrr{Jracb y 4 paza,

TO TeM[epaTypa aocoJrroTHo rrepHofo TeJra

1) ynennrrr,rJracb n 2 pasa
2) yrraeurrrlrJracb n 4 paza

3) ynenuqlrJracb n 4 pasa
4) yrvrenrtulrJracb n 2 paza.

3. Ecnpr 3aqepueHHylo [JIacrLIHKy, Ha Koropyro [aAaer cBer, 3aMeHHTb Ha 3epKanbHyro
roft xe [noulaArrt, To cBeroBoe AaBneHr,re

I ) ocrauercf, HeLr3MeHHbrM;

2) ynrenurlrrcf, n 2 pasa;
3) ynenuqr.rrcs n 2 pasa.
4. SnercrpoH B aroMe rIepexoALIT I{3 no:6yx4eHHoro cocrosHvrs. c eHeprraeft h B ocuoBuoe

cocrof,Hne c eHeprrleit E6flpz eroM LrcrycKaerc.s Soron. Macca ucryueHHoro $orona paBna
Er-Eo Eo-E, Er-Eo

t) c' 2) c' 3) hc 4)

Eo-E,
hc

Er+ Eo

5)c

5. rlacrora rlaAaroqero na SorogrreMeuT r.r3nfreur,rfl yMeHbrrraercr BABoe. Bo cronbKo pa3
HyxHo LI3MeHLITr 3aAepxuBalolqee Harrptrxenure, ecJrr{ pa6orofi BbrxoAa 3neKTpoHa r{3
MarepI4EIJra S oroeJreMeHTa Mox{Ho npene6pe.r ?

1) ynenuqllrb n 2 pasa; 3) yBenr,rrrrdrb B 0 o*, 5)ocranrzru 6es usrdeHeuufi.

2) yrraeunurr,rrb y 2 pasa;  )yMeubrrrr.rrb B E r*,
6. llpn 3aMeHe oAHoro MeraJlna Apyrr.rM Arru*a BoJrHbr, coorBercrByroulafl xpacuofi

rpaHl'Iqe SorosQSeKTa, yMeHblrraerct. Pa6ora BbrxoAa Ans BToporo MeraJrJra ro cpaBHeHr{ro c
pa6orofi BbrxoAa Ans repBoro

1) ynennrruracb; 2) yueubrrrr4Jracb; 3) He r{3Meur.rnacb.
7. Ounrtrr CroleroBa rlo rIccJIeAoBaHLrro B3ar.rMoAeficrnus.vr3ily-qle]Fins.c MerarrlaVIu:
1) nosnorrkrrrv o[peAeJrr,rrb pa3Mepbr rApa;
2) noarn ep rvntr KBaHroByro rprpoAy r43rry qenufl;
3) no4rnepltvrnvr H€ururrr.re BoJrHoBbrx csoficrB y sneKTpoHoB;
4) no4rnepl.Lurv rl{nore3y o Ar{cKperHoM cleKrpe gHeprurz gneKTpoHoB B aroMax.

t. B s$Sercrc Kouuroua Soron
1) nu6ranaer gJreKTpoH c [oBepxuocrrr BerqecrBa;
2) nepegaer sJleKrpoHy rracrb sHeprr.ru rpu yrpyroM croJrKnoBeur{r{;
3) nepeaaer gneKTpoHy qacrb oHeprulr rpu HeyrpyroM croJrKHoBeHlru.

9. Onrrru opauKa I4 fepua ro I4ccJreAoBaHraro oneKrprqecKoro pa3pf,Aa B rapax pryrpr:
1) uosno ilvrrvr orpeAenr,rrb pasMepbr {Apa;
2 ) u o4ra ep [v ilvr KB aHro Byro rp np oAy 14 3ny qeHtr s.;

3) noareeptrr4nv Harr[qr{e BoJrHoBbrx ceoficrB y oneKTpoHoB;
4) nogrnepAl{nu rurlore3y o Ar.rcKperHoM c[eKrpe gHepruu oneKTpouoB B aroMax.

10. Ha placyHKe uso6paNenbl crallrroHapHbre op6umr aroMa BoAopoAa corJracHo MoAenr{
Eopa, a rarcKe ycnoBHo ll:o6paNeHbl nepexoAbl oJreKTpoua c oAuofi crarlproHapHofi op6urrr ua
Apyryfo, colpoBox{Aarolqvrecfl. LI3nyqeHHeM KBaHTa eueprrzu. B ynrrpa$uoneronofi o6nacru

cleKTpa grpr [epexoAbr Aaror ceputo Jlafirvrau a, B B:zlluuofi - cepurc
Eamuepa, B uu$parcpacuofi cepurc llaurena. Hau6onnurefi
r{acrore KBaHTa B erAAr,rN{Ofi O6lacru cleKTpa coorBercrByer
repexoA

1) n: 4 -+ n: 3

2) n:3 + n:2
3)n:5->n:2
4)n:5+n:l



1 l. B reoprn Eopa parr4yc n-ofi rcpyronofi op6nrrr orreKrpoHa B aroMe BoAopoAa

Bblpaxaercs rrep$ paxvyc uepnofi oponrrr Qoprr,rynofi: 
Tn = T' ' fl'. 

onpeaeJrr{re, KaK

I,BMenserct Kl{Herl{rrecKafl gHeprlns gneKTpoHa npu nepexoAe c rperrefi op6urbr Ha nepByro.
1) ynenuqlrBaercr n 9 pas
2)yueururaerc.f,n9pas

4)ylreHuuaercsn3pasa
5) ne MeH.rrercs

3) ynenzqr,rBaerc s. s 3 pa3a

12. Ousrtrt ,{enuccoHa u ,{xepnrepa no 4u$paxuvrvr Ha Kpracr€rJrJrax:

I ) uosno rvrlrvr onpeAeJrr,rrb pa3M epbr fl,Apa;
2 ) u o4rn ep Avrnr4 KB aHro Byro rp Hp oAy r,ls nyq enufl;
3) uo4rnepAr,rflx Hafiuque BorruoBbrx csoficrB y oneKTpoHoB;
4) no4tnepAl{nu rl,Irrore3y o Ar.IcKperHoM c[eKTpe gneprult gneKTpoHoB B aroMax.

),/
13. CpanHI4ITe Aguny BoJIHbr 4e Fpofins, / 'un ailfi rrrapr.rKa uaccofi m: 0,2 r u rporoHa

naaccoft m: 1,67.^l_0-"1 Kr, r,rMeroqux oA4naKoBbre cKopocrr,r.
l) 6, 57.10'27 2) 9,35.10-27 , a,sl.l0'24 4) g,35. 10-24.

B onpo cnr pefi ruHr-rourpons ]l1b2

l. CraquoHapHblM ypaBHeHI{eM Illpeauurepa AJrfl eneKrpoHa B BoAopoAorroAo6sou aroMe
sBJl.rreTcs ypaBH eHr,r e

+*!By,-s
l) d'x fi"

v2v *4( u* I 4)r=o
?\ fr' \ 4nes r )'L)

+f u-*^l*' l*=o
3)^ ft'[ 2 )'

-,, 2m ^V'V +]E\t -04) h'

2. Ecnu V - $ynKIIrt I,IMeer BI.IA, yKa3aHHrrfi na p[cynKe, ro BepoflTuocrr o6uapyxr{rb
L.*.L

eneKrpoH Ha rracrKe 6 2 paBHa

D%

D%

,%
qt/3



3. B rar<oM cnyqae eHeprerr.rqecKufi cnercrp oneKTpoHa crrorunofi?
1) enerrpoH B roreHrlrramuofi sMe rurdpunofr l0-l0na
2) enercrpon B aroMe
3) snexrpoH B MoJreKyne BoAopoAa
4) cno6oAsrrfi sneKrpoH.
4. MaxcLIMarIbHoe 3Harreul{e [poeKrlr{[ MoMeHTa r{Mlynbca gneKTpoHa, HaxoAsrrlerocg s f-
cocTotHul1I, Ha HarlpaBneHpre BHeIIrHef o MarHI,rTHoro flo Jr.rr paBHo

t)h; D zfi; 3) zh ; q 4h .

5. CrconrKo pa3nl{rrHbrx cocro.aHuft uoxer l4Merb oneKTpoH c r.lIaBHbTM KBaHToBbIM rrrzcrroM

n: 4?
1) 15; D a8; 3) 32; 4) s4.
6. OnpeAeJII,ITb aroM, y Koroporo B ocHoBHoM cocroflHLru 3aloJrHeHrr K, L, M - cnon u s N

- cJroe pac[ono)KeHbr 7 enercrpouoB.
1) Cl; 2) Ge; 3) Br; 4) Ti.

7 . Cpega Ha3brBaerefl, aKTtrnuofi, ecrrr4 oHa
1) rroJrHocrbro [orJrorqaer rraAaroqee Ha Hee r{3nyrreHlre;
2) [oJrHocrbro paccer4Baer rraAarouee Ha Hee Lr3nyrreur,re;
3) ycunuBaer rraAarorqee Ha Hee r{3rrfreHlre.
8. CprcreMa HaKaqKLr na3epa [o3BoJrser
1) cos4arb r.rHBepcHyro HaceJreHnocrb B aKTr{BHoft cpe4e;
2) nusnarb BbrHyxAeHHoe r.r3flyqeHue $oronoB;
3) o6ecneqr.rrb BbrcoKyro KorepeHTuocrb na3epHoro u3rr) { enr4fl,.

9. Paccuorpzvt ABa KBaHToBbIX cocrosHr{t, B Koropbrx HaxoAHTcs cr4creMa aroMoB, c
sHepruswtu E1 14 Ez, rpurreM E2> Et. CucreMa 6yAer HaxoAr.rrbcr B cocro{Hnr4 c uHnepcuofi
HaceJreHHocrbro, ecJru rrncJro aroMoB Nr c sHeprueit h 6y4er

1) panuo qlrcry aroMoB Nz c 3Heprrre fi Ezi
2) nrennrue, ueu N2;
3) 6onrrue, veu N2.
10. llpuuquu flaynu crpaBeArrr{B
1 ) anq Bcex rox{AecrBeHHbIX rracrr,rq KBaHToBoMexaHr4qecxofi cr{creMbr:
2) wts cracreMbr rox{AecrBeHHbrx 6osoHos;
3| gnx cprcreMbr roxAecrBeHHbrx SeprrauoHoB.
1 1 . flenegr.re qacrurl Ha 6osoHrr rE $epnauoHbr orpeAen s.ercfl
1) ronmo uraBHbrM KBaHToBbTM rntrcnoM n;
2) romro op6urarrbHbrM KBaHroBbrM qracJr ov l;
3) cuuuoBbrM KBaHToBbTM rrr.rcJroM ms;

4) op6zraJIbHbIM / Il iraarruaTHbrM m KBaHToBbrMLr qucJraMr{.

12. 3aeucuNaocrb naolxpHofi TerrJroeMKocrrl cu xr.rMlrqecKr,r rrpocrbrx rBep.4brx reJr or
reMreparypbr rpeAcraBrreHa ua rpa(pur<e
1) 2)

Crra

3R

Crta

?R

Crr,t

?R

l3.TennoeMKocrb cLIcreMbI, cocroslrlefi I{3 N _ 102s Kraccr4rrecKr4x rpexMepHbrx
He3aBLIcI{MbIX rapMoHI,IqecKI,IX OCIII{II.aTOpOB [pI,I TeMIIepaType T : 300 K, paBua

I) 414 ilx/K; 2) 4,14 AxdK; 3) 124,2 rAxc/K; 4) 414 x[Nc/K.

3) 4)



14. fle6ait ronyql4n reoperurrecKyro 3aBrrcr{Mocrb uonxpuofi Te[JroeMKocrrd Cu or
TeMrr ep aTyp br, p ac cM aTp krBafl. KpLr cTaJrluqe cKyro p eureTKy KaK

1) cplcreMy HeB3al,IMoAeficrBytoilIrax rracrr{rl, coBepruarcrrlnx TerrJroBbre rore6auus c
p a3nI,Ir{H bIMI4 qaCTOTaMLI ;

2) cllcreMy cBfl3aHHbIX qacrplu, coBeprrrarcuux rerrnoBbre xore6auus c oArauaKoBbrMrl
IIACTOTAMI,I;

3) cucreMy cBt3aHHbIX qacrlitll, coBepmarcIr1ux relJroBbre rcore6anus c pa3flr,rrrHbrMr.r
qACTOTAMLI;

4) c[creMy HeB3allMoAeftcrnyrctr1l,tx qacrlrrl, coBepma]otqlax relJroBbre xore6auus c
o,4I{H aKO BbIM I{ rraCTOTaM r.I.

I 5. BaneHTHar 3oHa co6crseHHbrx [ony[poBoAHrdKoB
I ) uacrurrHo 3aH.f,Ta sneKTpoHaMra;

2) uoluocrbro 3aHsra gneKTpoHaMr.r;

3) neper<pbrBaercq co ceo6oAuofi soHofi nos6yN4eHHbx eueprnfi.

I 6. C yBenI,ItIeHpIeM TeMrleparypbr gneKTporrpoBoAHocrb [onyrpoBoAHr.rKoB
1) ynenraqr.rBaercr;

2) ynlenruaercfl;
3) ue Meu.sercr.

17 . B o6lacrn HTI3KLIX reMrleparyp y ronyrpoBoAHlrKon npeo6naAaer
1 ) 4trpouHaf, rrpoBoAr,rMocrb;
2) enexrpoHHa.rr rpoBoAlrMocrb;
3 ) co6crBeHHarr [poBoAr,rMocrb ;

4) npnrvrecHas [poBoAr.rMocrb.

B onpocu pefi rzHr-xosrpols Jllb3

1. [nr HyKnoHoB BepHbrMr{ sBJrrrorc.s cneAyrouue yrBepxAeHr,rs

1) uporou o6raA aer 3aps,AoM, pannrnr4 €* .

2) 6nuu uefirpoHa MeHbrrre crr{Ha rrporoHa;
3 ) rraaccu HyKnoHoB [paKTr.rqecKr,r oAr.rHaKoBbr.

2. r{erra Meubrrre gHepr'tar cB.n3r{ sAp&, reu
1) 6omrue y Hero 4eSexr Macc;
2) MeHbIIryIo pa6ory HyxHo coBepurlrrb, .rro6rr punAenr.rrb oro sApo Ha oTAerrbHbre
HyKnoHbr;

3) 6onrrue 3HeprHLI BblAenvrcfl, rrpt,t pacrraAe gToro s.rpaHa orAenbHbre HyKnoHbr;
4) rraeurrue ero oHeprrds [oKor;
5) naeHrrue gHeprLILI BblAentrrcs. B peaKrlr.rr,r repMorAepHoro clrHTe3a ororo fl.rpa c 4pyrr.rrr,ru
s.ApaMId.

3. flpu CI,-pacrraAe

1) sapaa flrpa He r{3Mentr^tcfl,, Macca s,rpa yMeHbruaerefl.ua 4 a.e.M.;
2) zapxr, srpa yMeHblrraerct na 2e, Macca xrpa yMeHbrrr aercs. sa 4 a.e.M.;
3) sapra sqpayMeHbrrr aercs, tta 2e, Macca s.rpaHe MeHsercf,;
4) sapxr, s.Apa yMeHbIIr aercs. rta 4e, Macca xrpa yMeHbrrr aercfl. sa 2 a.e.M.

4. KaKa.s Aons paALIoaKTI,IBHbrx aroMoB ocraHercr He paclaBrrr efi3x qepe3 r.rHTepBan
BpeMeHr{, panuufi AByM rreplroAaM [onypacnala

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



5. CxonrKo CI,- u B- pacrraAoB AoJrlKHo [por,r3oirruo.rro6rr uecra6ulrnufi r{3ororr aMepr,rqr.rfl

'!! ,1,* - - '!? ni95'^' '" npeBparvrrcg,g cra6umnrtft LI3orotI BI,IcMyra 83"" ?

1)8or44p 3)6ola59
2)9aw3! 4)7 uvr3\

t,\

6. f.gpoa3ora 
tl n 

3axBarl{rro o -uacruqy ll '") t 
^"n 

crr.rrro rrporoH. tApo KaKoro
gJreMeHTa o6pasonalocr?

tltJ 
r 

z11l 
o ,ytf ' ol|- 

o 
,yttr 

n

' lo p
7. fl.rpooepuuu r'oa', rro'rorun 4efirpon i 

H 
,no"parqaercr B sApo 6opa 5 u 

.Karas
qacrrlrla [pr{ gTou nu6pacrrsaercs?

l)p 2)n ,e qe- 5)ucnycKaercsT-xsaur

u +e *vr*Vu
8. Pearqus = v ' ' e p He Mo)Ker prrrvrr43-3aHapylrreHr,u 3aKoHa coxpaH euufl
I ) cnraHoBoro MoMeHTa r.rMrrynbca;
2) nenroHHoro saps.[a;
3) enerryrqecKor o 3apfl,Aa

9. 3 axonoM coxp alentrfl. 3neKTplrqecKoro 3ap flra 3 arpeueHa peaKrlus

,r/t- +e- *vr*vo .rr/t*v")p+er) - r' J)

2)n+P+e- *V, 4)vo+n+P+

10. I4s [pI{BeAeHHbx cxeM B3al{MonpeBparqeHufi .racrr{rl anHpl;ttrnflr\Hrr coorBercrByer

l)oo +T+f 2)p+n+e *v, 3)Ko+ 7T* +n- 4)r* +e- +y+y.

1 1. B ropsAKe Bo3pacraHtrfl, I{HTeHcr{BHocrr{ Syu4anaeHTarrbHbre B3alrMoAeficrnug
pacronararorcr cneAyroquu o6pasona
1) gneKTpoMarHr{THoe, cna6oe, rpaBr{TaqlroHHoe, clrnbHoe;
2) cra6oe, crlnbHoe, rpaBr{Tallprouuoe, gJreKTpoMarHrirrnoe ;

3) grreKTpoMarHr4THoe, rpaBr4TarlrroHHoe, cna6oe, cunbHoe;
4) rpaBr{TarlrroHHo e, cla6o e, gJreKTpoMarHr,rrHoe, cprJrbHo e.

IlporvrexyroqHafl arrecrarlufl trpoxoAr{r n Qopvre gK3aMeHa.

BoqpocH r gKsarueHy

1. Teunonoe H3nyrreHl,Ie. PanuosecHoe r{3nyqeHr,re. Xaparreprrcrr{Kr,r rerrnoBoro
LI3nrIeHI,It.

2. A6comoruo qepuoe reJlo. 3aron KrapxroSa. 3arou Cre(pana-Eonrqu ana pr 3aKoH
Buua.

3. Pacupe.ueJleHl,Ie gHeprI{I,I B cleKTpe a6coruoruo qepHoro reJra. (Doprrayla Psles-
' r{Nuuca. YlrrpaSuonero Bafl Karacrpo$a.

4. KsaHrosar rr,rrrore3a14 $oprrayna fllaura
5. Bneursufi SorosneKrpl4rrecxprfi e$@ercr rr ero 3aKoHbr. @orosrr.
6. 3$$ercr KounroHaLr ero reopus.
7. MoAell aroMa PesepSopAa. llocrynaru Eopa. Arou BoAopoAa.
8. funoresa Ae Bpofinx. SxcnepuMeHTaJrbHoe rroATBep)KAeHr.re BonHoBbrx cnoficrs

MHKpOqaCTprrI.



9. CoourorueHple HeorlpeAeJleHHocrefi.

10. Boluonas Syurcqra fl, ee cnoficre a 14 crarplcrllrrecrufi cvucl.
I l. HectaquoHapHoe ypaBHeHue IIIpe4I4HI'epa.

12. CtaurnonapHoe ypaBneHue lllpegl{Hrepa.
13. r{acruqa B [oreHIII{aJIbHofi strle.

| 4 . fIpoxoN4eHI,Ie qacrLIIIbI qepe3 noreHllllalrnrtfi 6aprep.

15. KsaHronrtfi rapnaonl,ItlecKufi ocqunnsrop.
16. VpanueHue lllpeAr,rurepa Anf, eneKrpoHa B aroMe BoAopoAa. flansoe, op6uraJlbHoe H

MATHLITHOE KBAHTOBbIE IILICJIA.

17 . Ksagroe a1;g1e 3Heprlrlr grreKTpoHa B aroMe BoAopoAa. Cnextp aroMa BoAopoAa.

flpanuno or6opa.
18. Op6uranrsrrft I4 MarHl{rnufi MoMeHr 3rleKrpoua.

19. Co6crseunufi MexaHlrqecrufi MoMeHr HMrrynbca oneKrpoHa (cnrau). CnuHosrtfi

MafHr,rrHufi uoueHT gJreKTpoHa. CuuHosoe r{ MarHI,ITHoe clLIHoBoe KBaHToBbIe r{ucfla.

Ourtr [Irepua u fepnaxa.
20. llpunqrarr 3arrperallaytu. flepHo4rltlecKaf, cllcreMa eJIeMeHToB MeuAeleeBa.

ZL. florrrouegr{e, crronTaHuoe v r4HAyrlrpoBaHHoe I{3nfreul{e. Koe0QuqreHrbl

3finrureftua.
22. Jlaseprr. llpurulHn Aeftcreus na3epoB.

23. Kraccu.recKar reopur rerJroeMKocrn. 3arou,{ronoura u lIr:n
24. KeaHtoeaf, reopu.fl rerroeMKocrl4 3fisrurefilr.a.
25. Teopur rerIJIoeMKocrI'I [e6at'. @osonrt.
26. EosoHrl pr Seprraraonnr. llouqrfie o KBaHToBbIX crarl,Icrl{Kax Boge-3fiururefisa u

Oeprrala-fiuparca.

27 . SueprernqecKl,Ie 3oHbI B KpplcrarlJlax.

28. PacupegeJreur{e 3neKTpoHoB rro sHeprer[rrecKr,rM 3oHaM. KnaccuQvrKa:lJfl.s. TBepAbIX

TerI Ha MeTaIIJrbI, [OnylpoBoAHIaKV Lr lr4?IreKTprIKLI.

29 . C o 6 crseHH ilr u [pr.rMe cnafl rrp oBoAI{Mo crl{ [onyrrp oB oAHLIKOB.

30. SnexrponpoBoAHocrb rBepAbIX reJI. TeuueparypHafl' 3aBI{cLIMocrb

orreKTpo[poBoAHocru MerairJroB r,r nonylpoBoAHI,IKoB. Vponenr Oepnru.

31. P-n nepexoA. fIonynpoBoAHLIKoBbIe AI'IoArI.

72. Xapageplrcrr.rKr.r aroMHoro flApa. MoAenu aroMHoro fl,I;pa. Macca I,I 3Heprl4fl. QBfl3v

sl.pa.
33 . 3aroHrr paAr{oaKTr{BHoro paanap:a. AnrS a -, 6e'ra- H raMMa-I43nyrreHl4e.

34. -fl4epuue peaKrlnvr vr 3aKoHbr coxpanenvrfl,. Pearuus AerIeHLIs sAep. I-{ennar peaKI{I{s

AeneHl4tr.
35. Pearqus clrHre3a aroMHbrx qAep. llpo6nerr,ra yrpaBnseMblx repMotAepHblx pearqnfi.

36. BuAu B3alrMoAeficrsuft r,r KJraccuQuxaqur orleMeHrapHbx r{acrllq.

37 . MeroArr perprcrp a\vvr oJreMeHTapHbIX rlacrlall. KocMu.recKI,Ie nyql4.

38. gacruurl pr arTkrvracrlfubl. HefirpuHo. Knapxu.

CauocroflTeJrbHan pa6ora cryAeHToB BKrlotlaer n ce6s:

1. AyAuropHas caMocrorreJrbHas pa6ora cryAeHTa rro AI{cuI4rInI{He BblrlorH.serc.fl

Ha na6oparopublx I{ [paKTI{rIecKI4x 3auflTnflx rrpu peureHLIV 3a4av.

2. BneayAuropHar caMocrosrerrbHafl pa6ora BbInoJIHflercfl, cryAeHroM [pLI

yrny6nenHoM r,r3yrreHr,ru ALrcrIHrrnHHbr rro reMe npofigennofi JIeKIIpII4, rlpkl noAroroBKe K

na6oparopHbrM pa6orarra. Ocsonsofi $opnrofi caMocroqrenrHofi pa6orrr cryAeHTa flBilfl,ercfl'

r.r3freHlre KoHcreKTa neKUuff , p exoMeHAoBaHnofi narepaTypbl.
CanaocrotrTenbnarr pa6ora 3aBeprxaer 3aAaql{ Bcex Apyrux BI4AoB yue6Horo-rrpoqeaca v

Mo)r{er ocyulecTBJlgrbcg Ha JreKrlr,I.rx, ceMr{Hapax, [paKTI4rIecKI{X 3AHflTLlflX, naooparopHbrx

3a1flT4flx, KoHcynbrarlrr{x. Kax Soprr,ra opraHn3 a\urr yue6Horo rrpoqecca caMocro.fiTerbHafl

pa6ora cryAeHToB rrpeAcraBJr{er co6ofi ueJreHa[paBneHHyro cllcreMarllrrecKyro AetrenbHocrb
n o [puo6pereuuro 3 HaHI{ft , o cylUecrBJrteMyro BHe ay p.r4T opla:a.



KoHrpolb BbITIoJIHeHI{fl caMocrorreJrbHofi pa6orrr ocyulecrBr.serc.fl B xoAe Bbr[orrHenvrfl. 14

3aIrIIaTbI na6oparopHbx pa6or rlo ArlcrllrrrJrrrHe, nplr BbrloJrHeHr,rr{ [paKTr.rqeeKr,rx sa1La:uuir,, Hd

3K3aMeHe.

Bonpocrr Ans roHrpong cauocrosrelruofi pa6orrr
1. Karoe I43nfreHI,Ie Ha3blBaercq rerrJroBblM, u r{eM oHo orrlaqaercfl or Apyrr4x

(nepeuracJrrrre raxux) Br{AoB uznyrcuux?
2. ,{afite onpeAenennfl. ocrroBHbrx xapaKTepr.rcrr4K Te[JroBoro r.r3flyrreHus. Kaxoe reJro

Ha3brBae t cs. a6co,[rorHo uepurnu?
3. CSoprraynnpyfire3aKoH Knpxro$a.
4. Karcofi BI{A LIMeer pacrpeAeneHr{e oHeprrrr.r B cleKTpe a6comorso qepHoro rera?

HapucyfiTe KpI4BbIe pacrpeAeneHvrfl, B 3aBncr4Mocrlr or AJrr{Hu (unra qacrorbr) noluu
Ant AByx reMrreparyp (T>T1).

5. CSopuylupyiare 3aKoHbI Cre$aua - EonrqMaHa r{ cMerrlenus Buna.
6. 3anururare $opuyny Peres - ,{NuHca pr ro{cHure cyrb "yrsrpaSuoneronofi

KaracrpoQrr".
7. 3auuruure Sopvryny lhaHKa r{ noflcHr,rre cyrb ero KBaHroeoft rrrrore3br.
8. Kaxoe I{3 TeJI, rrepHoe I4JII,I HeqepHoe, I{Meer Bbrrrre reMleparypy, ecJrrr prx .rrpKocrr4

o,4uHaronrr?
9. B .reNa cocror{T rBJreHr.re, H€t3brBaeMoe Soroe$$eKToM.
10. CQopnrynupyfire 3aKoHbI SorosS$eKra. B rreM oru 3aKoHbr rrporraBoperrar

rrpeAcraBJreHr.rrM KJraccurrecrofi susrExu?
1 1. Kar ra.recrBeuHo, cJIeAyf, BonHgBofi rapruue r.r3nyrrenvrs,, olrxcrturr Soroo$Serr?
12. O6rsurrure 3aKoHrt Soros(p$ercra, r{cxoA.rr zs Qoprr,ryJrbr 3finurrefna.
13. I{ro raroe KpacHas rpaHuqa SorosSSercra. lleu orpeAen flercfl rrr.rcroBoe 3HarreHue

rpaHurrHofi .racrorrr? rlro BJII,Iser Ha noloxeHlre xpacuofi rpaHr4rlbr $oroessexra?
14. r{ro raxoe Soro3JIeMeHT r{ KaKoBa ero BorrbraMrrepHas xapaKrepucruxa?
1 5. lloverray 6rua orBeprHyra MoAeJrb aroMa Touncona?
16. B 'I6NI rporl4Bopequr ilpeAnolreuuofi Pesep$opAonr rnaHerapsoft uoAerua aroua?
17 . B qeM cylrlHocrb reopldr,r aroMa, rpeAnoxessofi Eopol,r? C$opvrynupyfire

rrocrynarrr Bopa. Kaxoetr HeAocrarKr.{ Teopuu Bopa?
18. cnerrprr aroMoB. cuerrparbubre cepur.r aroMa BoAopoAa.
19. Karue rrlrbl coyAape:nuit. Bo3MolKHbr Me)KAy oneKTpoHaMr{, ycKopseMbrMrr

gneKTpI4rIeCKI,IM rIOJIeM, U arOUaUU?
20. B 'I€t\a sarJlroqaerc.fi orrblT @pauxa u fepua, n KaKr.re ocHoBHbre BbrBoAbr MoxHo

cAeJraTb Ha ocHoBankru ourtra?
21. Kaxue KBaHToBbIe qncna o[LrcbrBa]or cocrosur,re Mr4Kpo.racr[urr?
22. Hena orrpeAen flercs, orIeKTpoHHoe cocrosHrze r,r3oJrr4poBaHHoro aronaa?
23. O6rscnure rlpoqecc o6pasoBaHr.rs eHeprernrrecKux 3oH B rBepAoM Tene.
24. Orlero saBvrcflT IrIupIaHa pa3perxessofi 3oHbr ra qucrto yponnefi s Hefi?
25 . KaKosa.3oHHafl crpyKTypa [poBoAHLrKa, [onylpoBoAHrrKa r4 r.r3oJrsropa?
26. O6tscnure MexaHIz3M co6crnessofi u npnlrecuofi rpoBoAr.rMocru

lonynpoBoAHr,rKoB.
27. Kaxos $usu.recxufi cuucJr rroHf,rr.rs ypoBua (Deprrau?

28. tlenr o6nscssercs pa3nllqlle reMleparypHoft sanucr,rMocrr.r 3neKTponpoBoAHocru y
MeTarrJroB r{ rron)mpoBoAHr{xoe?

29. O6rscuure 3aBl{cl{Mocrb tIoJIo}KeHr4r ypoBHr (Depnru rlr KoHrIeHTparIuu cno6oAurx
H O Cr.rreJr eir zap xga B rr o Jryrrp o B oAHr.r Kax or reM[ ep aryp br.

30. Olrscrture SusratlecKlle rpoqeccbr, rpoucxoAsrque rrpu o6paronanvrvp-n nepexoAa.
31. Hapucyftte gHeprerllqecKrle 3oHbr B o6racru p-n repexoAa pr o6racHure, B r{eM

cocrollT Aeficrnue BHeIIrHero oJleKTpr'rqecKoro [oJrr Ha p,n [epexoA.
32. 9ro Ha3blBaerc{ paAl{oaKTlrtBHocrrro? Karue npoqeccbr orHocsrcs K r{r4cny

paAr{oaKrueurx?



33. Ha .IeN,I ocHoBaH [pI4HIIr,r[ perr,rcTp arrntr r,r r{3Mep envrfl, paAlroaKTrlBHoro usttyteuux?
Karue npu6oprr rrprlMeHflrorcr An.rr orr4x qenefi?

O 6rs cunre ycrp o fi crn o r4 rp r,rHu un 4efi,crBkrs, crrerrrr.r K a f efi rep a.

Ouuruure [poqeccbr, rrpoIEcxoAsruue B ra3opa3pflAHbrx crrerrrlrKax.
fIepe.rncJILITe Sr,rsn.recKl,Ie [poqeccbr, npordcxoAsrrlrde rrpr,r Bauuoreficrluvr P-

u3nrreH?rs. c BerrIecTBoM.

B r{eM 3aKrroqalorc.s flpoqeccbr yrpyroro paccefl:nnfl, orreKTpoHoB fl,rpavtu,
sneKTpoHoB Ha sneKTposax?
9erra o6yclouleHbl [orepu gHeprprr,r qacrr,rrlbr rtpn rrpoxo]K Eenvrr4 rrepe3

rornoularclqyro cpeay?
tlro npoucxoAplT npl{ rpoxoxAeur{r{ oneKTpoHa qepe3 rrorJrornreru?
Karonrr oco6euHocrl{ rrpoxox [enufl, rrepe3 [orJrorr{TeJrb MoHogHeprerprr{ecKr.rx B-

rracrl,Iq u B-u:nyqeHprfl,,I{Merouero Henpeprrnurrfi sHepreru.recKprfi cuerrp?

7 . yIIBEHO-MBTOAI4TIECKOE I4 I,IHOOPMAUITOHHOE OFBCIIETIEHI4E
AI,r Cqufr Jrr{HbI (M OAy Jrfl)

a) ocuonHar Jrureparypa:
1. @usuKa. BoluoBuur orrrr,rKa. Knanroe afl. npkrpoAa Lr3nyrreHrrs. SleueHrbr aroMH oit u

r4epuofi SHsurcu: V.re6. roc. lC.VLKy3HerIoB, A.M.JIrrAep - 3-e v3A., nepepa6. u,(or. - M.:
Byson. y.re6.: HI4If I4HOPA-.l/,2015 -212 c.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0.

2. Tarulrrxona-EyruKeBllq VLW..@vguxa. tlacrr 2. Onrtrxa. KeaHroBas Susuxa.
Crpoeune IE $zsuqecKl,Ie ceoficrsa Berrlecrna [SneKrpoHHbrfi pecypc]: yue6 uuxl TauurmoBa-
EyruxenuqkI.Vl.- Snexrpou.reKcroBbre AaHHbre.- Mvucx: Brruefiuraq rrrKoJr a, 2014.- 232
c.- PeNIau Aocryra: http ://www. iprbookshop.nr/ 3 5 5 63.- 3FC <IPRbooks >.

3. falxrau A.O. Jler<qzpr no $ra:rarce [SnercrpoHnbrfi pecypc] : [e q.] lA. O. farxnu, H. C.
flpoxoruena ; Bnalurraupcrufi rocyAapcrnennrrfi yHr4Bepcr{rer r{MeHr{ Arercau4pa
fpuropreBl,Iqa u Huronaa fpnropbeBrrrra CroneroBbrx (BnfV).- Bnalr{Mr.rp : BlaAuuupcrcufi,
rocyAapcrBeHHblfi yuunepcllrer I,IMeHI{ ArexcasApa fpuropbeBr{qa 14 Hurolas fpuropteBkrrra
CroreroBblx (BlfY), -.q. 5: Knanrosas v s,trepnafl $usura.- SnexrpoHHbre reKcroBbre
4anune (1 $aftl: 4,16 M6) .- 2015 .- 94 c. : krrr., ra6n. - 3auaBvre c rr{ryna oKpaH
EE6nradrp .: c. 92 .- Ceo6orumrfi Aocryrr B 3rreKrpoHHbrx qr.rraJrbHbrx 3aJrax 6u6tuoreKr,r .-
Microsoft Office Word .- <URL:http:lle.lib.vlsu.ruibitstreaml123456789l4025ll/00560.doc).

6) gono"rrHnreJrbHafl Jrrrrep aryp a :

l. Encuna E.M. Ouruxa. Ocuonrt KBaHroBoi'r. u x4epuofi Susuxz fSnexrposuuft pecypc]:
yue6Ho-MeroAplqecKoe noco6ue Inx na6oparopHrrx pa6or tro Qusur<e/ Eecuua E.M., Co6onena
B.B.- Snercrpou.TeKcroBble AaHHbIe.- AcrpaxaHr: AcrpaxaucKr4fi un>xeuepHo-crpoure6,urrfi
I'IHcrI{ryt, 3EC ACB, 2011.- 107 c.- PeNuu Aocryrra: http://www.iprbookshop.ru/17059.-
3EC <IPRbooks>.

2. Atmaros A.B. (DusuKa. Arousax $uzuxa fgneKrpoHHbrft pecypc]: y.re6Hoe roco6nel
Anuaroe A.B.- Sler<rpoH.TeKcroBble AaHHbre.- Borrorpa4: Bonrorp a1crcwir r{Hcrr.rryr
6usueca, BysoBcKoe o6pason anr4e, 2009.- 1 16 Pexcur,r Aocryna:
http://www.iprbookshop.ru/1 1 3 55.- 3EC <IPRbooks>

3. XapeHoBa C.B. Or,rsuxa aroMoB r4 MoJreKyn.fllepuax Susuxa [3neKrpoHHsrfi pecypc] :

MeroALIqecKLIe yKa3aHI{s K na6oparopHbrM pa6orau ro Qu:urce I C. B. Xapeuona, H. C.
flpororuena, E. JI. L[auaucxas ; Bna4Iauupct<Hft rocyAapcrneuuuft yHr{Bepcr4rer (BnfV),
Ka$eapa Srasuxu r rplaKnaAuofi MareMarLrKLr ; roA peA. E. II. lllavauc Kafl. .- SnexrpoHHbre
reKcroBble AaHHbIe (1 Safin : 431 K6) .- BnaAr4Mr4p : BnaAuirazpcxufi rocyAapcrneuurrfi
yHl'IBepcrlrer (BilY), 2010.- 38 c. : un.,ra6n - 3auaBkre c rlrryrra oKpaHa .- SlexrpoHHas
Bepcut neqarHoia nyltuKaIIHuI .- Eu6nplorp.: c. 3 6 .- Ceo6oAHrrfi 4ocry Adobe Acrobat
Reader 4 .0 .- <URL : ht tp : I I e .lib. vl su. ru/bitstream/ 123 4 5 67 89 I 20 6 5 I 3 / 0 07 0 6. p dF.

4. XapeHoBa C.B. OusuKa tnep4oro reJra [Snercrpourrlrfi pecypc] : MeroAurrecKr.re
yKa3aHI'Ix x na1oparopHrrrra pa6oraM ro $usnrce / C. B. Xapeuona, H. C. llpoxorreBa, E. II.
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37.

38.

39.
40.



[lauaucras ; Bna4ulraupcr<ufi rocyAapcrneunnrfi yHlrBepclrrer (BnfV), Ka$eapa Su:uxra vr

rpr.rKnaAuofi uareMarlrKr.r ;rroA pea. C. B. XapeuoBa.- SnerrpoHnbre reKcroBbre AaHHue (l
Safin : 356I(6) .- BraAurraup : Bna4r,rMr,rpcKr4fi rocy.uapcrBeHubrfi yHHnepcr.rrer (BrfY), 2010
.- 40 c. : krlr., ra6l. 3arnaeue c rr4Tyna oKpaHa SrerrpoHHafl Bepcr4s ne.rarHofi
uy6nuxaIILII4.- Eu6nuorp.: c. 38 .- Cso6offlrrfi AocrFr.- Adobe Acrobat Reader 4.0 .-
<URL : h ttp : I I e .lib. vl su. ru/bitstre aml 123 4 5 67 89 I 20 88 I 3 I 0 07 03. p df>.

5. IlporcorreBa, HaAeNAa CepreeBua. C6opunK 3aAaq no Qusrar<e [3ner<rpouHufi pecypc] /
H. C. flporoureBa ; BlaAurrtupcrrEft rocyAapcrBeHHbrfi ynunepcr4rer (BilY) .- VIsr.2-e, vcnp.
LI Aor. - SnexrpoHHble reKcroBble AaHHrre (1 $afin : 593 K6) .- BlaArauup : Bna4uuupcxufi
rocyAapcrBeHublit. yuunepcnrer (BrfV), 2010 .- 66 c. - 3arlaBvre c rr{ryna oKpaHa
SlerrpoHHafl Bepcrt reqarnoir ny6rtuKalJuv .- Fu6nrorp. : c. 64 .- Cno6oAsrrft Aocryn .-
Adobe Acrobat Reader 4.0 ISBN 978-5-9984-0043-8
<URL : h ttp : I I e.lib. vl su. ru/bitstream I 123 4 5 67 89 I I 87 1 I 3 I 007 49 .p df> .

n) nepuoAnrrecKrre u3AaHr{fl :

1. XypHan <Knautoea{ erleKrpoHr{Ko). Apxun HoMepoB. Pexuu Aocryra:
http : //www. mathnet .rul qe / archive.

8. MATBPI,IAJIbHO -TEXHI4IIE CK OE OE B CTIEIIEHI,IE
AI4CIII4tIJII,IHbI

Jlerquouuble ayrtrropLrur ocuaul0Hurr Aocr<ofi (ans MeJra r,rJrr,r rraapxepa), oKpaHoM Ans
rpoeKrlrzouHbx crrcreM, rpoeKTopoM u noyr6yKoM.

AyAuropuu rlrfl rIpoBeAeHLIt na6oparopHbrx sabrsluft ocsauleuurr ycraHoBKaMr4 rnfl
Bbr[oJrHe :aus, ta6oparopnrx pa6or:
6. 1. OnpeAeneHr.re rocro.f,Hsofi Cre$ana-Eolsquaua.
6 .2. I4zyrrenr,re BHerrrHero SoroeS S er<ra.

6.3. OnpeAeneHI,Ie pe3oHaHcuoro [oreHrlr{ara sog6y}KAeHr,rs aroMa MeroAoM @pauxa - fepua.
6 .6 . I4zyqeHue reMrep arypHofi s anucrrMo crr.r corporr.rBJreHr{r ronylp oB oAHrrKo B.
6.7 . VIzyrreHlae BoJIbr-aM[epHbIX xapaKTepr{crrrK TepMorrycrBuTeJrbHbrx conporr{uesufi.
6 .8 . I4zytIeHLI e B o JIbraMl epubrx x ap aKTep r.r crr{K $ oro c oup o rr4B rre Hu s..

JlerquouHble ayllkrropuvr ocHarrleubr Aocxoft (ang MeJra vilv rraaprcepa), eKpaHoM rnfl
npo eftluounbrx crrcreM, rrpo eKTopoM r.r uoyr6yKoM.

AyAuropr,ru rnfl [poBeAeHHt sanstui4 ocuarrleHbr coBpeMeHHbrMLr nepcoHanbHbrMg
KoMtIbIorepaMI'I, o6reAuHeuuruuu B JIoKarIbHyIo BbIrrrIcJII{TenbHyIo cerb I4 yKoMrrJIeKToBaHHbrMtr
Heo6xoALIMbIM cLIcreMHbIM rr [pI,rKrraAHbrM [polpaMMHbrM o6ecue.reur.reM.



Pa6o.ras [porpaMMa AI.IcuLInJII{Hbr cocraBJreHa B coorBercrBprn c rpe6oBaHuflMtr OfOC

BO uo HarpaBneHlrro 27 .03.05 LlnnosarlrKa.

Pa6ouyro rporpaMMy cocraBnrr npo0eccop raOeAprr OufIM C.M. Aparensu
(ouo, no4uucr)

Peuengeur
(npe4cmnr4rerrb pa6oro4areJrt

(uecro
64lt

AoJrxHocru, @HO, noAnr,rcr)

IlporparurMa paccMorpega r.r oAo6peHa Ha 3acelralvrv ra(pe4prr @ulIM

flporcr<on Ns / or Sy', A,f r'6 roAa

3ane4yrorr1ufi raQeapofi C.M. Apaxensn

Ha 3aceA auutr y.re6no-MeroAr{rrecxofi KoMrdccr{r4o4o6pena

flpororor J,.lb / or /,94. fl,0/6 roAa

llpelcelarerrb KoMr{ccur

Pa5oqafl. rporpaMMa paccMorpeHa ra

HarrpaBn enufl, 27 .03. 05 IrlunoBarr{Ka.

Pa6o.rar uporpaMnaa oAo6peHa Ha

llpororon 3aceAanua raQe4pu J\b

JrlI c T rIE P EyTB E P xtAF.HVtfl
PAE O rln fl Up O rpAMMbI AI,I C qUIIJII,IHbI

OT

yqeoHbrlr roA

roAa

3ane4yroIquft raQe4pofi

3 an e4yro \Ir4ir r<aQ e4p o fi

Pa6o.rafl rporpaMnaa oAo6peHa Ha

llpororcon 3aceAaHr,rr ra$eaprr }llb OT

y.re6nrrfi ro4

roAa

Pa6o-ras rporpaMua oAo6peHa Ha

flpororoJr 3aceAaHzr raQe.uprr Na

y.re6urrfi ro4

roAa

HO, no4uucr)

3ane4yroqufi xa$eapofi


