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1. IIEJII{ O CBOEHLITI Ar{CUIIITJII,IFIbI

I{elxnau ocBoe'r4t Ar4crl}IrrJrr,rHbr <oraguru sBrf,ercr o6ecueqeuu.e 6yayqero
creuuanucra nayrnoft $raeizvecxofi 6a-soff, ua rcoropoft n nrrcrrreft rexrurqecroii Iurole
crpollTcr o6rqeuuNeuepnat I4 crlerlr4ubHaJr
nupa6arrrnaer cneqr.r$zvecxrzfi lrero4
oKa3blBaroTct BeclMa rrnoAoTBopHBrMI.I 14

Ilocne4onarelrnoe rasy,renae $usrzru
$u:u-lecr<y'ro rzHTyrqum, Koropbre

Bgp}Trrx Ha1.nax. Cneqzurrcrbr, noJryquBlrr,ro
uLIpoKoe 0lI43I4KO-MaTeMaTrzqecKoe e, MofyT caMocTotTenbHo ocBaI,IBaTb HOBbre
TexHuqecKue HarrpaBJreHrr.rr, ycne Ho pa6orirrr B Hr4x, Jrefro nepexoAvrr, or pellrepl{tr ollgr4x
3a,4aq K ApyffiM, rzcKarb HecraHAaprHbre Ir HerpaAriqrioHHr,re nyrrr, qro oco6enno Ba)(Ho Ant
npo$eccrzoualrnoft Irao6unrnocrl{ cneul4,rnl{?ToB B ycJroBr.rrx yc(opeHuofo pa3Br4rr,rr rexHgKrr.

3a4auu 4ucqu nrtzHrr:
. Teoporur{ecKarr noAroroBKa n o6lacru @usurz, rro3Bontrcrlar tiygyquu l4rDKeFropa}4

oplleHTl4poBaTbct B noloKe Hay'{Hofi n rexruqecroii nn$opr,tra4uu u o6ecnequnatorqas urr
Bo3MoxHocrb IrctroJlr3oBaHl{t nonr,x QueuuecKrzx npr,rHrlr4rroB n rex o6nacrix, B Koropbrx
oHrr cfieqlzanr{3l{p}ToTcr;

' OopMupoBaHlre Hafirrofo M6IIrrJreHIzt, B qacrHocrr4 npaBrznrgoro nogrrMarrur rpaH1arl
npprMeHr.rMocrrr pa3JrvrrH6rx @r.nz-recnnx nonrrrzil, 3aKoHoB, reoprzft n yMegr.ifi orleHrzBarb
cTe[eHb AocToBepHocTlI pe3yJI6TaTOB, [OlyrreHHbrx c noMorqL]o 3Kcrrepr4Me]nalbHbrx r4Jra
MaTeMaTI4qeCKLIX MoTOAOB rZCCle4Onanrui;

r nrrpa6orra npI4eMoB Ir HaBbIKoB pernenrzft KoHKperubrx 3araq u3 pa-:Hrrx o6nacre it $usux1u,
rroMorarcqrrx cTyAeHTaM B Aarr,HefrflreM pelrrarB r4H]r(eHepHbre 3aAarr?r.

' o3HaKOMJreHrie cry.4eHToB c COnperr.rennofi nayluoft annaparypofi ra nr,rpa60rra y uux
HaqaIIbHbIX IIaBbIKoB npoBe,4eHII' SKcIIepIzMeHTaJIbHbIX HaylIHbIX,rccneoBa}\nn
pa3JrriqHr,rx Sasuuecxux renenrzfi lr oqeuru norpelrrocreft uslrepeHuft .

t MECTO.IINCIINII HbI B CTPYKTYPE OIIOII BO

.{ucqrzn:rzna <@rzsr.rKa>) orgocrzrcr r< 6a-:onoit qacrr4 6rora E.1 ocuoBnorz
npo(peccraoHanrHofi o6pa-ronaremnoft npoppaunlr, I,I:yuenue Ar.rcqrznJrr,rHbr npoxoArrr B
TpeTbeM ceMecTpe.

.{rr.r ycneruir ocBoeHr4r rypca $r.rsrzrcu cry,qeHTaM ueo6xo4uru.o 3uarb HreAyrorrlr4e
pa3Aerbr ntrcruefi Au$Sepenr{raa,lbnoe r4cqr.rcJrenr.re, Znrerpalrnoo r4crl}rcJretlr4c,
Aua-n raru.recras erp'fifl u rrzHeftHaq anre6pa, P_[,41r, 3reraeH ,r BeKTopuoro alaJrv3a,
@yrnqrzu

Ocnoesue Arac ueo6xo4rzl,ro Anfl u3qetrrr. cJre.{yrotqrx llr4cr{H[nr4H yte6uoro
IIJIAHA: ocHoBrI MrrKpo- rz HauocrzcreMnofi TexHurr.r), <(Drz:lnKa r:sdp
<KBauroeas n craqecrar $uszxu, <Knau.ronaq u orrur{ecrajr
<,{ono:rruztelrnrre
<Hayuno-r.rccne4o pa6ora B ceMecrpe), BLrrroJrlreHlle nirnycrnoi
nnzuruQr-marlzonnoil pa6omr.

3' KOMIETEHTII4I4 oEl4rAIoIIIEfocfl, @OPMI4PyEMIbIE B l'EltyJlbrA'r[,
O CB OEHI4'I AI4CUI4IIJIIIHbI

B peynrra:re OCBOerrVr Arzcqun:rzurr O6;nrarOrqr.ificn 4o:rnreu 4eMOHcTpr4pOBaTb OJreA).rour4e
pe:ym,raur o6pa:onanrzx:

1) 3uaru:
o Syrr4anrenra:rEHbre 3aKoHbr rrprrpoA63 rr ocHoBubre Sra:rzuecnlre :anou{r e o6racrrz

KBarroBoft, arorrauofi rz x4epnofi $rz:rzrr.r (OnK-l, OK-7).
2) Vueu:
. rrpuMeHsrb lptrsuvecr<ue aaxoubr Ars pe eHrzr npaKTr.rrrecKrrx gaaa.r (OIIK.1),



3) Bna4err:
. HaBbrKaMr4 fipaKrr,rqecKoro np]rMeHeHr,r.rr 3arconon $usrarra (OnK-1, OK..7).
Itotrnereuqura, qacTltrrHo $Opivrupyevrle n paMKax ocBoeul,trl Ar4orlr4.rrJrr,rHbr:
OK-7. Cnoco6nocrbro K caMoop ralvsarf,rtr rr calroo6pa-:onauurc;
OIIK-I. Cnoco6uoclr npe4craBJrrrB aAeKBarH).ro coBpoMeHrroMy ypoBHro

Hayr{Hyro Kaprr4Hy Mnpa Ha ocHoBe 3Harrr4g ocnoBHbrx noloxeur,rfi, 3aKoHoB I{
ecTecTB eHHbrX Ha)aK r4 MaTeMaTr.rKrz,

4. CTPYKTYPA I4 COAEPXAHIIE AI,ICIII{[.[I,IH1;I

O6rqas rpyloelaKocrb Ar4crlr4nmlnrr cociaerrer 5 3arrernbD< e,4r.{Hr4 q, 180 qaoop.
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3reMeHTbr KBaHroBofi
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3
3lelrenru Susmu
TBepaoro TeJra
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PefiTlrHf-
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4

3;reuenrrr Qrl:urlr
napa v
3JIeMeHTapHbrx
IIACTI,Iq

3
t6-
18

6 8 t2 6/42%

Peirunr-
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Bcero 18 36 36 18 54 46 tst%, srcaMerr (36
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Co OB

Teurr, p{-s4entr lrcq}rfiJrr,ruhr
Koa-no
rracoB JreKuI&{

npaKrri-
TIECKHE

rra6gpa-

Iopffre
cPc

Pa:Ae.r 1 KeaHros4{ npupoga u:.nv.reHnn It 4 6 I 72
Jlerqras 1. 3axonrr reirnosoro r.t3lryqeHrrt

I4 2 4 2 6

nexgut 2, KeaHrosHd. cgoficrBa cBera 18 2 2 B 6
Pa3qer 2. SJeruenft,r KtarfioBoii Mexaqurcu ll aroirmoii
rlu:uxu 58 20 18 20
Jlexqv r 3. Crpoenue arova 6 2 2 2
Jlerqug 4. Bo:rrrosrre csoficrBa MuKporracrurl 6 2 2 2
Jlexqug 5. VpasHer le upeAr.rHrepa 6 2 2 2
Jlerqar 6. Vpaaueurae upegr4nrcpa Ars qacrr4rl6r B

noreHrlua,'rbHoii .sMe 6 2 2 2.

Jlenqrzq 7. flpoxoxgenrae uacrr4rlbr rrope3

norenqua:lr,ulrfi 6aprep 6 2 2 2.

Jleruzs 8. JluuefiHuft raplronzvecr<ufi ocqullmoir 6 2 2 2
Jlerquq 9. AroM eogopoga 6 2 2 2,
Jlexqur 10. Op6uralr,urrfi uexauzqecrufi z nranrurHufi
MOMEIII SJlEKTDOHA 6 2 2 2

Jler<qlrn 1 1. flpunur.rn navlrl 6 2 2 2



r eMbr, pa3neJrbr Irrcul4[m4H6r
Kon-so
qacoB JIeXqr4r4

npaKTrr-
qecKI.Ie

ra6opa-
T0pHLIe

cpc

JIet<uw 12. CnoHraHHoe H r.4HAyuhpoBaH Hoe [3Jr /qeut4e 4 z 2
Parge.r 3, S.nemeHrul $u:urn raepgoro re.la 28 6 4 I 10
Jlerqrar I 3. 3leueHrur KeaHro ao fi crarl,crrlKtr 6 2 2 2
Jlenqur 14. Teruoeur<ocrr rBeDn;IX TeJr 6 2 z 2
Jloroluq 15. 3ounar reopat raepAr,rx reJr 16 2 8 6
Pae4e.n 4, 3.neuenrrr rlnruror ngpa u sleuenrr
qacTlIq

pHr,rx
26 6 8 '.12

Jlenqra.s 16. Arounoe lgpo l0 2 4 4
Jlercqrz.r 1 7. Pa4uoaxranuocrr 10 2 4 4
Jlerqus 18. Brz4u esarzuo.{eficrsufi r,r uraccrr
oreMeHTapHbrx qacruq. Mero4rr perurcrpa\vu
sJIEMEHTAPH6IX qACTI,IT

6 2 4

3rclanren JO

Zroro 180 36 36 18 54

3AH'ITTIS
Nl uogy.nr

AI4CIIUNJI!IHI,I

Ns

n/n
HauueaosaHue Lr/uLru rcpdrroe cogepxauue la6oparopnr,x pa6or TpyAodnaxocm

(qacos)
Pa:4er 1,
KeaHrosag
npr4poaa
r,I3JIyqeHufl

1 lVs 6. lOnpeaereHae nocrcrxunofi CreSaua - Folrqnaaua 2

2 N06.2 lhyuenrle nueulrero $oroe{rSexra u nar5.ylrHrx
QOTOgJTeMeHTOB

2

3 Ns6.3 Onpegeneuue pe:oH
a'rova ir,reroAou opasx4 -

aHcHoro noreHrlaa"ra ros6ylq4elHnr
fepqa

2

4 3arqu'ra ra6oparopHrx pa6or 4
Pa:ge,r 3.
3reuenrlr
Qusr.rnl.r
TBepAOTO TeJra

5 No 6.6 l4:yueaue reunepa:
noJrynpoBOAHHKoB

typHof 3a3ucnMocrr4 corrporr4B,[eHHt 2

6 J\! 6.7 HsyreHue rolsr-a nepnrx xapa(repacrun
repvoqyscrgurerr,Hrrx conporrinreHufi

2

7 Nb 6.8 I4syueune roJrbraMrrepHbrx xapaKTepr{crxK
QoToconpoTrrBJreHrr.{

2

8 3arqlrra aa6oparopuux pa6or 2

I{'TOTO: t8

JIa6o

5. OBPA3OBATEJI6HbIE TEXHOJIOTI4I{

. J1e(rdrroHHo-ceMrrHapcKar crrcreMa o6y.{eHrzr (rpa4zqnouuue JreKur{orlHbre rr
ra6oparopHbre 3 aH srtrfr) i

. o6rreHve B Mairbrx rpymrax (nr,moffreur.re :ra6oparopnrrx pa6or B rplunax rr3 ,rB)x r4Jrrz
Thav rrar^--.,\.

MACTEP-KJIACCbI (,qEMOHCTPAIIU' HA TPAKTIIIECKI4X 3AH'TII-'TX UPI4H]]fiIIOB PACIIETA 3ATAq
no pasluuur,nr rcuau);
nprrMeHeHrze MynbrvMe.4rra rexuoro4r]ft (npone4euue JreKrlnoHrrbrx rr: ceMHHapcKr4x
3aHrrrzfr c [pr4MeHeHUeM KoMrrr,roreprlbrx npesenrarlzfi r.r AeMoHcrpar{EoHr{bx porufi(oB
c noMor{b}o npoeKTopa }inu r(oM n b}oTepa);
LrH(bopMarIrroHHo-KoMMyHr4KaIuoHHEre TexHoJrourlr (npaueuenze r.ru$opr,,raquounrx
TexHoJroruft AJLg MoHriToprzHra rer<yqoit ycneeaer\aocTtr cTy.qeHToB r,r r<onrpolr :ua:rufi).



pa6orofi Bbrxo,rla ,4rr fiepBoro
1) ynelrauunacr;

6. OIIEHOTIHbIE CPEACTBA AJ]I'X TEKyIIIETO KOHTPOJTS y
TIPOME}KYTOIIHOfr ATTECTAIII{I,I UO I4TO|AM EIIil'I

fr p,lsorrr crynEHToB

Tercyrqlrfi KoHTporTb ycrrenaeMocrr.r dBnrercr pac[pe,4er6HH6rM u ocHo
HecKoJrEKrlx cocTarlJrtlorqux,

1. Pe:ylrraurpeitrunr-nonrponr.
2. Btruoluenne rz gaqn:ra la6oparopirrx pa6or.
3. BunonuenuenpaKTr.rqecKr4x za1an4it.

ocl'u,

Ha orleHKe

s 4 pasa,

Bonpocrt pe:ETrznl-ronmom J,[g

1. Tennepalypa a6colroruo vepuoro rcla T = 6000 K. Eclz
yMeubrrrrrrb n 2 paza, To grreprerrzqecKar cBeTr.rMocrr a6co:rrorno qepHofo reJra

l) ynenrnrrarca s 4pasa 3)ynenuuurun2pasa
2) ynenr.r.rurcx n 16 pas

2, Ecttu rtmna noJrn6r, coorBercrByro
To reMneparypa a6conrorso qepHoro roJra

1) ynenuvulacr e 2 paza
2)y*reuutmlnacsv4pasa

3. Ecnu 3aqepueHHFo nJracrlrHKy, Ha
Tofi xe roqalr4, To cBeroBoe AaaJreHve

I ) ocrauerc.r nerr3MeHHbrM;

2) yvreutruzrcr a2pua;
3) ynelr.rurarcr s 2 puza.

1) ynenrzvurr n 2 paza;

2) yrraeurulrrt n 2 paza;
6. llpr.r sarr.rene o4uoro

4) yrr,reHrmrarcx n 16 pas

MaKCr4Mla4y r43JrynreHr.rt

3) yne:rnvnnacr n4paza
4) yruenuuunacr n 2 pasa.

5. r{acrora na,naroqero Ha Sorosnerraenr zsrfreEr4.{ yMenlnlaercr B,rBoe.
Hyxno rBMeHIrrb 3alepniplBaloxlee HarrprlKeHr,re, ecJrr{ pa6oroft ntxo4a
Marepr.ralra Soroaleu eura voNuo npeue6pelu?Marspuaura Soroeneuenra lroNno npeHe6pe.*?

fia.qaeT cBeT, 3aMeHI]Tb 3opKa,lblryro

F ..t- F"1 '"0
5\ -;

cKoJrbKo pa3

L] -_L:o Eo - E, E, - Eo Eo _ E,
171)c'2)c'3)hcqhc

3) ynenu.rr.irr u Ji p*, 5)ocranarr 6es r4gM

4) yneurnru* t Ji p*,
METANJIA AP}TITM ANVHA BOJIHbI, COOTBETCTBYIO KpacHofi

rpar{r4rle @o:roso$er<ra, yMeHbrrraerct. Pa6ora urxoaa aJrrl ts.foporo MeraJrJIa IIo cpaBHeHaro c
o
2) yuenlnrnlacr; 3) ue usueuulacl.

7. Onrrr:rr Cronerona no tlccJre.qoBaulrro Bsarzrr.ro4eftcrnul a3rylreHlls c
1) nosnorrzrn onpeAelarb pa3Mepbr rApir;
2) no4rnep4unu KBaHToByro nplrpo4y uCnyvenul;
3) no4rneplulu HaJrrrq"I4e BoJrnoBbrx cnoftcrs y 3JreKTporroB:JJ no,qrBep,qnffr ]laJrr4.I'fie BoJrHoBbrx cnoficrs y 3JreKTporroB;
4) no4rnep4ulrz rrlnore3y o AlrcKperHoM c[eKTpe DHepn4r4 gJreKTpoHoB B

8. B s$$enrc Kouurona (foroll
1) arr6raeaer elenTpou c rroBepxnocru nbrqecrna;



2) nepe4aer slerrpouy qacr6 gHepfulr
3) nepe4aer eleKTpony rracrr gneprfiu

Eopa, a rarxe ycJroBuo rz:o6paxenr,r nepex
Apyfylo, conpoBolKlruoquecs r.r3ryr{eHr4eM
c[eKTpa 3Tr4 nepexoAbr AaroT cepurc

- ceprzto llamena. Han6ollrrefi qacrore
fiepexo.q

ylpyroM cToJrKrroBeHr.r ;

HeynpyroM cToJrKHoBeHrrr4.

3reKTprzqecKoro pa3pr.4a B rrapax pT)'ru:

34eKTpoHa c o,4rroia c'raquonapnoft op6nru ua
KBaHTa 3nepflzrz. B ynrrpa1|rzolerosoft o6racr[

n n44r.ruoft - cepuro Ealluepa, n rz:l$parpacroii
B nra4r.ruoft o6racrv clreKTpa c,oorBercrBye:f

-+n:3

'--+ n= 1

9. Onuru Opalrxa ra fepqa Iro uccJr
1) nosnorr-urz olpeAeJrrzTE pa3Mepr,r
2) no4rnep4unu KBafiroBlro npfipo,4y
J.l rroATBep,qfiJrr{ EzIJIIIq}re BoJrHoBbIx cTB y SJTeKTpOHOB;

4) no4rnep4unu frznore3y o clreKTpe 3HepD4I4 SIeKTpOIIOB B aTOMaX.

10. Ha pracynre u:o6paxrenu cr:aqra op6r.r:rrr arorr,ra Bo4opoAa conracno MoreJrrr

t\ .. *

11. B reopnu Eopa pa4uyc n-ofi nt'yronoft op6urr,t elenrpoua B aroMe BoAopoAa
-" _ -. -^t

Bblporaercr rrepe3 paAr,ryc nepnofi op6uirr $oprr.rynoft: 
I n - | r ' t' O.rp,raan"rc, K,ir(

rBMeH.rrercs Kr4Herr,iqecK r 3Hep lr SreKTpoHll IIpr4 rrepexoAe c rpeTbeit op6urrr na nepryro.
1) ynelzuuraercx n 9 pa: 4) yuenrnraercx n 3 pasa
2) yr,renturaercx n 9 pa: 5) ue veulercx
3) ynenuvunaercx n 3 pa:a

12. Onrnrr ,,{enzccona u .{x<epnepa no grzSparqun Ha Kpr.rcra,rJrax:
1) nosno:rrznrz onpeAgJrr.rrb pa3Mepbr rlpa;
2) no4rnep4ranu KBa:rroByro npr4poAy r.rlryqeHrzr;
3) no4rnepgvnu HaJruqr4e BonHonbrx cn{ftmn y sJreKrpoHoB;
4) no4rnep4uttu fl4rrore3y o ArrcKperHo\4 crreKTpe DHcprr4lr gJreKTpolroB B aroMax.

xl
13. Cparlrye AJrr4Hy BoJrHbr 4e Epoftnx / ^o ptn uapr4Ka lraccofi m :0,2 r u nporoHa

rrtaccoft m = 1,67.14-'' xr, rrMoroxlux oAr,rHaKoBbre cKopocrt4.
t) 6,57.rc'27 2) 835rc47 q a,sl.to-24 4) &,35.10"24.

Bonpocrr peft rrasr-rourpel8.lEZ
1. craqrzoHapnr,rna )T)aBHeHr4eM lllpe4zirrepa 4nx 3JreKTpoHa B soAoporonoAo6HoM aroMe

sBrseTcr ypaBHeHrre

dzry 2m - ^
^ 

uV -v
11 d'x

^ / - r\
v'v *41 s a=t .zu-lrtt =g

2) fr'( 4neo r )



,rr, *!l u -"i"' l* =o
3) n-[ ' )

^)wv-ltr+-F.ltr=ll'r -a -a4) rx'

2. Ecnlr y - $yux4nr zrtreer

LL
-<.x<-

"orn 
por, 

"u 
ynu"tna 6 2 puunu

1)

2)

?)

4)

AI\-,lr

3. B raxorr.r cryrrae gneprerrzqecrcufi cnerTp 3JreKTpoHa cnnouruofi?
1) eler<rpor B fioren ur.,aJrbrofi sne ruzpusofi 10-l0v
2) snenrpon r arorr,re
3) enexrpou a uoJreKyJre BolopoAa
4) cno6o4uuft :JreKrpor{.

86I^, TII,ICIOM

1) 15; 2) 48; 3)32; 4) s4.

6. Onpegenzru aroM, y Koroporo B ocuoBrroM cocrorHllrz sauomreurr K, L, -c:rolrunN

nz4, yrca:anuufi Ha prrcynre, ro Beporruocrb o6napyxul,

%

%

%

%

V

- cJroe pacnoJroxenrr 7 sler<'rpouon.
1) Cl; 2) Ge 3) Br; 4) Ti.

7. Cpe4a nasrrnaercx ar<lannoft, ecJrrz oua
1) nonnocruo noDrolqaer na.qaroqee Ha Hee r43rryirenug;
2) no:rnoc:rrro pacceaBaer rra.qaroqee Ha Hee rz3ryqeHrze;
3) ycutmnaet na4arollee Ha Hee rr3Jry {eHrre.

8. Crzcrer,ra uar<a.{Krz Jra3epa no3BoJrfer
lJ go3Aarr rzHBepcnyro HacereHHocrr B aftTr.rBuoft cpe,qg;
2) nrrsnam BbrHylr(Aerruoe rnJryqeHr.re $or6non;
3) o6ecneuurr B6rcoKyro KorgpeHTnocrb Jrb^:epngro r43Jr)rreHrrr.

4. Maxcr.iuanr,noe 3Haqenr,re [poeKqr4]4 Morraen:ra r4M[yJlbca 3JreKTpoHa, Haxo
cocTotHl4lr, Ea I{anpaBJIeHI4e BHeI[HerO Ma|HI4THOTO TIOJI' paBHO

I)h; 21zh;3)3h; q4tL.

5. Cno:mo pa3r[rrn6rx cocrosuzft uoxei ralretr, gnexTpon c ffraBHbrM
n= 4?



9. Paccuorpum ABa KBaHToBbrx cocro4Ht4f,, B r{oropbrx HaxoAarc.{ cvrcreMa
3HeprlarMr4 Er u Ez, npuuem E2 > 81. Cracreua 6y4er uaxo4r.ITtcr B cocTorHr,ru c
HaceJreFrHocTbro, ecnll q]rcJro arolron ly'l c sHdpruefi E1 6y4er

1) paeHo qrrcry aroMoB N2 c e:PLeprueft E2i
2) ueurrue, .reu N2;

3) 6onrue, uerra y'y'2.

10. flpunquu llaynfi cnpaBeAJrr4B

I ) gm ncex roxt4ecrBeHHbx rracrr4ll KBaHtoBoMexarruqecroft crrcreMbl;
2) Aln cucreltr rox(AecrBeHHbrx 6osouos;
3) ,ur cucrewl rolr(aecrBeHgrrx Sepuuofon.

1 1. ,{e:reurze vacrr.rq Ha 6o:onrr u $epuzQnrr onpe4eJrrerc{
1) 'r:omxo rJraBH;rM KBaHTorrnr uucnorrl zi
2) ronrro op6rEra.nr,nrnr rnanronrnr,r vucnorra /;
3) cnr.iHonrnr KBar{ToBbrM qr4cJroM r??r;

4) op6ura,rrHrnr / rz iraatnurnrru rn KBaHToBbMrr quclraMrr,

12. 3aeucrir\aocr6 MoJr.rDnoii CM xnMI4qeC:(Pl
TeMneparypr,r npeAcraBJreHa Ha rpa@rlKe
1) 2)

4) cracrel"ry nen:alruo4eftcrnyroulux
o.qI4FIaKOBBMIZ qaCTOTaMIZ,

aToMoB, 0

r4rrBepoHoil

flpocTbrx TBepAbrx Tefi oT

4)

q4crr4r{, coBepruaror1rzx rerrJroBrre (o:re6anus c

"t+ r cv

"v=______,*
Cv. Cv+ '-4
']R 1 7R l------2---la\ llIL____.

13.Ten:roelrr<osrr crrcreMbr, cocroqtueft us N = 1025 xiraccr.rqec*r.rx rpexMepHbrx
He3aBacr.rMlrx rapMoHriqecKrzx ocqrrJrJrsropoB npr.r reMleparype T : 300 K, panua

1) 4A ltuJK; 2) 4,14 flxclK; 3) 124,2r!NclK; 4) 4t,4 r[NlK.

14. le6afi noJryqr,rJr reoperr.IrrscKlro 3aBrrcrzMocrr, rraolrpnoft TefiroeMK()crl.r cM or
T9M[epaTypBr, paccMaTpr4Bas KprrcTErJrrr4qecKyro perrreTKy ItaK

1) crlcrerray neBgarzuo,4eftcrB)aro[rl4x rracrr4u, coBeptuarcunx rennoBrre rore6aaur c
pa3n[qHbrMrz rraqToTaMu;

2) cucrevLy cBt3agnbrx qacr l{, coBepuarcu{rrx rerrJroBrre rone6arrax c oArrHar(oBbrMr.r
qACTOTAMI,I;

3) czcreuy cBt3aHHbIX uacruq, coneprualorlrzx relrJroBrre xo:re6zruug c pailJrqgHbrMrz
rracToTaM14 i

1 5, Ba:renruas sona co6c:rnesurx rroJryrrppBoArrrr(oB
1) uacrv vno 3arrrra gJroKTpoHaMr4;

2) uolnocmro sar{rra gJreKTpoHaMI4;

3) nepexprnaercx co ceo6o4noit souoft no:6yx4ellntx oneprafi.

1 6. C ynenuuenneM TeMneparypbr snexrponpoBoArrocr6 nonyupoBo.qHrrr(oB
1) yrenuvuraercx;



2) ylreururaercr;
?l uc rrpucprno

17, B o6nacru nr{3rc4x reMleparyp y tt
I) Arrpovnaa [poBoAr4Mocrb;

AHT4KOB [peo6JraAaeT

2) s.nen:rp onna-a [poBoAr{Mocrb;
3) co6crnenuar npoBoAltMocrr,;
4) npr.lMecHafi npoBoAHMocrb.

Bonpocrr pefirrzHr-KoH:rponx Ns3
1. ,{lr uyrnonoB BepHbrMr.i sBrsrorcl clefiyloque yrBepx.{eHr.rt

1) nporou o6ra4aer :apn4ou, puunu* e* 
;

2) cuau nefirpona MeHBrle crrnna nporoHp;
3) naccrr nyrcroHoB npaKTriqecKn o4znaxpnu.

2. rlel,r lnrenrrue guepms cBr3r4 rApa, TeM
1) 6onrure y uero 4eSer<r lracc;
2) rr.reuunFo pa6ory uyNuo coBepurzTb, 'no6rr pa:4enrm eto .rr,{po Ha orAeJrr}Hr,re
HyKJTOHLI;

3) 6omrue sneprurr B6rAeJrlrrc{ flpu pacnd4e Droro fi.upa Ha orAeJrbHbre HyKJroH6r;
4) MeHblre efo 3HepH4s noKor;
5) lrenrrue gHeprufi Bbl.qeJrrlTcr B peaKr{}rfi TepMorAgpuoro orHTe3a 3Toro rrpa c ApyflaMu
frApaM}I.

3. llplr o-pacnage
1) :apag r4pa ne r,r3Menrzrcs, Macca sApa
2) zapxp x4pa yvreururaercq ua 2 e , vracca
3) zapxg xgpa yrr,ensrnaercx sa 2e, Maoca
4) sap-rg r4pa paeurruaercq ua 4 e, Macca

4. Kaxas Aor.{ paruoaKTuBubx ue pacnarureiicx qepe3 r,rHTepBaJr

s)2s%?

Ha 4 a,e,M;
yMeHbrlraerct
HE MOH'ETC';
yMeHLIlaeTct

Ha 4 a.e.M,;

ua2 a,e,w,

ocTafierct
BpeMeHrr, paBH6rii AByM nepr{oAaM n

1) s0% 2) 67%

5, Cronrro o- u B- pacna4oB AoJrxHo npOusofiru, .no6r,r necra6ramHr,rii r43OTO[ aMgpHqflt

'!],Em '\lBi z9s ""' npenparrrcs n cra6r.rmHlrit rzso:ron rtry9y1y11 83D t 2
1)8on4B 3)6cu5B
2) 9 au3$

14 nr
6, .flapo asora 7 "

srelrenra o6pasona.nocr?

,t'lF ,>t{o ,>1fr orlfo ,,

t D^
7 . flppo 6epumr4fr. 4u" , fiorJrorriB 4efirpou

rracTl4rla npu 3Torr,r str6oacrrsaercs?

3axBarr4rro ct-.racrltuy lt") r4 r.rcrrycrr.rrro rrpororr. -f,4po xaroro

17 tr
7 "

4)7 au3 B

? t, ,,nruouru.rc,r B rApo 6opu 
tl B 

. Kunu"

1) p 2)n 3) d q e- 5) r.rcnycr<aer:cn / -xsal"t

/t- -) e- + v" + v,,
6. reaKrlrrr 4 Ee Mor(er r4ATrr rz3-3a HapyrneHr4r 3aKoHa coxpaHeHr4s



1) cnunonoro MoMeHTa r{MrryJrbca;
2) lenronnoro :apr4a;
3) sner<rpu.recroro 3aprla.

9, 3ar<onou coxpaHeHr,rs 3reKTptrrecKoro paprAA 3arrpeqeHa peaKur4t

,, /- + e- +V.+V,, ^, n+v --> n+elt) ' . ,n+ve-+P+e
21 n+P-+e* +V" 4)ru+n-+ P+ P- 

,

10. I4s npuregenulrx cxeM nsauMonpeBparqeHlrfi qacrut1 aHHr{rrrJrrqa coorBercrByer
0

gn" -->y+y 4 p)n+e- +ve :; K0 _+ r* +7t- 4r"* *e; -+y+y

11. B nopxgxe Bo3pacraHrrt $yngarueuralrrrrre n:auuogeftcrnun
pacnoJrararorcr cne4yronluu o6pasorra
1) ener<'rpouarnurnoe, cna6oe, HHOo, CrrnbHoe;
2) crra6oe, cr.rJrbnoe, rpaBr.rrarlr.rouuoe, ener<rpoyaruzrHoe;
3) s:rer<rpor\raruuTHoe, rpasrrTarlfioHHoe, cla6oe, cunrnoe;
4) rpannra4rzouHoe, cla6oe, qe, crzJrLHoe.

fJlpouexyro.ruaq arrecrarlus [pox n Qopue sK3aMer{a.
BonpocH K sxsaMeuy
1. Tenroeoe r.I3Jrr{enrze, Pasgosecgoe rz3Jryqegr,re. Xaparreprzc'rzrr.r relJronoro

I43JI) IeHIZ{.
2. A6corrorxo qepHoe rero, 3axon Kupxro$a. 3arcon cre$ana-EonrqruaHa u 3aKoH

BvHa.
3. Pacnpegeneuue guepruu B cneKTite a6colroruo qepHoro re.ua, Oopuyla pslex-

.{xrltrca. Vntrpa1|uolerorar r<aracrpo$a.
4. KsaHrosiu rlrnore3a N $opuyna flnaHr<a
5. Buerunrzfi $oroenenrprzvecr<rEfi e1|Serr u ero 3aKouhr. (Doronr,l.
6. 3$$err KoMnroHa u efo reopm.
7. Mo4enr arova Pesep$op4a. flocrynaru Bopa. Arou Bo.4opoAa.
8' fiEnoresa 4e Epofi.rrx. 3rcnepuMeura.,rlHoe noATBep)r(Aeur4e BoJruorbrx cnoficrs

MUKpOqaCTUTI.

9. Coornourenue ueonpe4eleunocrefil
10. Bolnonas Syunqnr, ee cnoftcrna ra crarugtuuecnr,tfi c*rtro,r.
1 1. Hecraquonapnoe ypanueuae lllpe4ilurepa.
12. Craqvonapuoe lpanuenne LLIpe4r.rnrepa.
13. 9acruua e noreH quansHoii rure.
14. flpoxolr4onue qacrr4r{br r{epes norehqlra:rr,nrrfi 6aprep.
1 5. Ksanrosbrft rapwrouravecxuft ocrlr4rrrrop,
16. Ypanueurae Illpegraurepa 4llr gJreKrpona B aroMe BoAopoAa. flaenoe, op6u.ramuoe u

MA|HI,ITHOE KBAHTOBI,IE III4CJIA.

17. KsafironaHrae grreprr4r{ gJrerrpoHa B aroMe Bo,qopoAa. Cner<'rp a'roua BoAopoAa.
Ilpanalo or6opa.

18, Op6lrranr,Hrrft u uaruzrnnft MoMerlT 3nexTpoHa.
19, co6creeT{}rsrfi naexauuqecrufi uoleur 

"rnyno", sreKTpoga (cnuH). cnrzuorsrI
Irarnu:rlrtrft MoMeH'r SrreKTpoHa. cnriuonog rz MarHr4THoe orraHoBoe KBaH.roBbre qaoJra.
On urr LllrepHa u fepraxa.

20. flprzuqun sanpe'ra flaynu. flepfio4zlrecr<a q cr4creMa oJreMeHros .Meu,uereesa.
21. Ilornorqeuve, cnonraHgoe ri +HAy4I4poBaHHoe v3Jryr{eHrze. Ko:S$lrqueursr

3finureftna.
22" Jlazepu. Ilpunqun 4eftcreu.s ra3epoB,



23. Itraccu.recrar reoprrr rerrJroevrocptz. 3ar<on ,{rolonra rz flru.
24. Ksafirosas reoprz{ renJroeMKocru Siinurrefina.
25. Teopur rennoeunoc'ru ,{e6as. OorioHH.
26. Eogonlr u (feplruourr. rlonsrrie o xBanToBbrx crarrzcrr4K { Eose-ofinrrrrefiHa u

Oepuu-,{rzpaxa.
27. Suepreru.recrr,rg 3oubr B Kpr.icrarrax.
28. Pacnpe4eleHrre sJreKTpoHoB rro snepferr,rqecrrzM 3oHaM. Knaocrz$uraqrzr rnep.4bn(

TeJr Ha MeTaIJrbr, noJIyIIpoBoAHt4 Kr.I It Ar.rgJIeKTpr4Kr,r.
29. Co6crnennaff rr [pvMecHar nponoluir,rocru noJryrrpoBo,qHr.tnoB.
30. SnexrponpoBoAHocrb rBep.4brx TeJr. Terrarieparypnal 3aBr.rcr4Mocl;

gJreKTponpoBoIHocrr,r MerarJroB 14 npJrynpoBoAuuron. Vponenl rDepv.lr.
3 1. P-n nepexo4. llonynpoeo4uunonuf 4rao4tr.
32,. Xapaxrepucrurrz aroMHoro x4pa, Mogenv aroMuoro x4pa. Macca rz 3ueprus cn.fl3fi

s.Apa,

3 3 . 3aroutr pa4rroaKTuBuoro pacla,4a,

35.
36.
37.
38.

34, A4epw;e peaKr{r4n u 3aKoHbr co
AEJIEHII'.

, 6et a- u raMMa-r43ryqeHrze.
Pearcqras AeJreHrr{ l4ep. L{euual pearuu,r

peaxq.nfr.

rreM oHo oTlriqaeTcr oT lpyt x

TenJroBofo r43ryqeHrzff. Kaxoe teno

Pearqur cunTe3a aroMubrx sle1l. a ynpaBJrreM6rx TepMo.fi ,qepHrnx
Bu4u nsazrr.ro4eitcrnr.rfi lr r<laccu$ gJIEMgHTAPHLIX qACTI-lU.

Mero4rr perrzcrpaqzu uaerrzq. Kocrr,rr.tvecKue nyqll.
Hacrraqrr ra anruvacruqrr, Hefirp o. Keapxu.

CaMocroqrerr,naa pa6ora cryAeHToB prnrovaer n ce6a:
l. Ay4IzropHa.r caMocrotremnaa pa6oT a cry.qeHTa ro AHcrI[rrIJrr{He BblrroJrgrerct

na ,na6oparopntx u [paKTr.rLregKux sanrturx hpu pourenfiH 3aAaq.
1 D..--,,--.-^-,.^,2,. DHeayArlropHas caMocrorreJrbHarr pa6ora rrno;rruetca cryAeHToM rrptr

ymy6nennorrr ugyre]f^prLr ArrcqurlJruH6r no belre npofi4euuofi Jrer{quu, IIppI rroAroroBKe n
na6opatopnln't pa6oraM. Ocnonnoil Sopuoft caMocrorreJrBHofi pa6orrr cty4e*rta r3Jrrorc.{
r{3yrreur4e KoHcneKTa nercqut, peKoMeuAosannoit Jrrzreparypbr.

carr.rocro.f,reruHax pa6ora 3aBepruaer sa4aur.r ncex rpyn4x Br.r,qoB yve6noro npoqefi)a u
MOXeT OCyrqeCTBJrrTbC.r Ha JIeKUT{'X, npaKTrrqecKrrx 3autltLrtrx, na6opa.rop:urn
3aurrr4{x, KoucyJrrTarlr4rx. Kar $opua o yue6noro flpoqecca caMocrorreJrbnat
pa6ora c'ry4euroB npeAcraBJrrer co6ofi rt HanpaBireHHlTo cHcT9MaTr4LIeCK]1O AerTeJrbrrocTb
no npr.ro6perenun sHauufi, oc BHe ay,4rzTopr4r4.

Kourpoll BbInorHeHI.Is caMocrotreJlbHoil pa6orur ocyqecltsJrsgrctr r3 xoAe BbrrroJrlleHr.rs Ir
3auIItrBI la6oparoprlrx pa6or no AIrcI{I4[JIItFe, npr4 BbrrroJrrreHrzr4 fipaKrlaqec1117x s4auui4 ua
3K3aMeHe.

KaKOe II3n) {eHI4 e Ha3bIBaeTCt
(n9pequcnr,rTe KaKI4X) BTZAOB r43Jryrr

2. Aar.iTe olpeAeleHrrr ocHoBHbrx
Ha3Bnagrcr a6comoruo rreDHrIM?

3. C{opuyrnpyftre :arou Krpxro$a,
4. Kaxoit Brz.q rzMeer paclpeAeJre'lre ggep'lri B cneKrpe a6comoruo .rcpnoro rera?

Hapucyitre Kpr.rBbre pacnpe,qeJreHr,rr B 3aBricr{Mocrr' or AJrzHbr (u:rrz uaciorur) nomrr
,4rrr ABlx reMrreparyp (TlT1).

5. CSopvy:rrzpyfir:e :ar<our,t CreSaua 1 BonrrlMaHa n cueuleHr.u Blrua.
6. 3anuruzre $opuyny Psreg - linlruca r norcHr4Te cyrr "ynrrpaSfioneroeofi

r<aracrpoStr".
7 . 3anrarunre Soplryny llnauna 14 norcgrzre oyrr, ero r<eaHrosoft rr4nore3br.
B' Karoe r43 TeJr, qep'oe ztrrz uevepnbe, [Mser Bbrme rgMrreparyp% ecJrr4 r4x rpKocrr4

o,4zuar<onrr?
9. B qeu cocrolrr rBJreurre, Ha3brBaeMbe $oroe$$errou.



10. C$opuylrzpyfire :axourr
npeAcraBJreHurM xlaccuuecrofi $

11. Itar raqecrneHuo, cneAyt
12. O6a.f,cnr4re gaKonrr

B qeur rru 3arKoHH rTporr.tBopeq a.f

fi raprrzlle rasnyueruu, odrxcrulrr Soros$$err?
I4cxoAff r43 $opvynu 3iinumefisa.

13. 9ro raKoe Kpacuair rpaHlrqa 9eu onpe4e;r.rercf arvcJloBoe 3narrgur4g

B udu nporlrnopevr,rr ofi Po3ep$op4ov nnauerapuoft Nro,qerfi aro\aa?
B vev cyrqnocrb reoplr[ Ma, rpe,qrroxeuuofi Eopou? C$opuynrapvfire

nocrylarrr Eopa. Kaxonu ue4 regpurz Eopa?
Cnexrprr atouor. Cner<rp antrure aroMa BoAopoAa.
KarNe rr4rrbr coy,qapenr4fi O)IGbI ME}KAY SNEKTPO}IAMII, YCKOPJIEM.bIMII

u fepua, 14 KaK[e ocHor]Hbre Bb.rBoAbr Mo)rGo

SISKTPI,IqECKUM IOJIEM. H

20. B .reM 3aKJrroqaercr orrbrf

t4.
15.

ro.
r1.

18.

19.

21.
22.
z).
24.
25.
26.

27.
28.

29.

30,
31.

JZ.

33.

34.
35.
36.

cAenaTb Ha ocHoBaHLI OnbITa /

Kaxrze r<nauronr,re qucJra orrvcBrBaior cocro.{Hze r4r.rrcpo.racrrzqrr?
tleM onpe,qeJrreTc{ 3JreKTpoHHOeYeM Onpe,qeJrreTc{ 3JreKTpoHHOe COCTOTT{Ire H3OJrr.{poBaHHOf O arOUa?
)6rscHrare rrpoqecc o6pa.:onauua sueprerl4rrecKux 3oH B TBop.{oM TeJre.
Or qero 3aBrrcrr rrrr4pr.rHa paspeureitnoft eou;r rz qrzcJro yposuefi s Heft?

O6rscHnre rrpoqecc o6pa.:onauua

Kar<ona :oHnas crpyKTypa rrpoBoAiruxa, noJrynpoBo4Hr4r(a u usorrropa.?
O6rqcHare MexaHv3M co6qrnenuoft rr npr4MecHoit npono4unaocrn

O6rscun,re 3aBr4crzMocrb rroJro)I(gHr.Irr yponnn Oeprr.ru r.r Ko'qeHTpaquu cuo6o,q'Hx
Hocrzrenefr 3apr.qa B rroJryrrpoBoAHr.IKax or rgMrreparypbr.

O66qcuure $usuvecr<ue npoueccbr, rrpongxoAflqr.ie npu o6pasoaaurau p-n rrepexo.qa.
Haprzcyfire 3HeprerrrqecKr.re soHrl s o6racfl4 p-n [epexoAa rz o6lronure, n uer,r

coctour 4e[crnHe BHerrrHero gJrgKTpliqecKoro nor.rl Ha p-n nepexo,q,
9ro Hagr,rnaercr pa,quoaxrl{Buoctro? Karue npoqeccbr orHocrrc, r qr4cJly

pa,4uoanrunnlx?

-Ha 'reM ocHoBaH rrprrHrlv[ perficTarlr4r' ]r ri3MepeHrrr paArzoarTl{BHoro u:ryvennr?
Karr.re npu6oprr [prrMeHrlorgr AJrs 5rux qeneft?

O6racrinrc ycrpoilcrno rz npuuqzrl 4eficmux cveruuna fefirepa.
Onzruure npoueccbr, rlponcxolgulie B ra3opa3prAr{brx cqerqrlr<ax,
llepevzclure Susr.ruecrze npoqeccbr, rpoucxoAsrque npu esarznrogeiic,ruEu B_

I{3JryrreHr4r c BerrlecTBoM.

37. B qel'r 3aKJrroqarorcr npoqeccbr y[pyroro pac.erHr4s sJrer(TporroB sapaMu,
3JTeKTpOHOB Ua e,rettrpoHax?

38. llev o6yclonnenrr norepu 3rreprr4r.r qacrrrrlbr npu npoxolKAeHr4' rrepe3
nor:roqaroqyro cpe4y?

39. ilro rpoucxonr4T npfi npoxoxAeHr.iu oreKTpoua qepes norrorzrert?
40. KaKosH oco6euuocru [poxoxAeHlz.rr qepe3 norrorr.rreJr' Morrogueprerrzuec*zx B-qacrr.ir{ 14 B-r.rsnyueuax, r.rMgro lero rienpepsrnurrft ouepreruvecxuii cnerrp?

7. yqEEHO-METOALIqECKOE r4 IIHOOPMAUI4OHHOE O6ECTIET{Ernr.II]

u4cIII4rIJrr4 HbI (MOAy,nfl )

a) ocuornaR ;rureparypa:



1 . @ugr,ina. Bonnona.r on'ntra, Knaur:bBar [pr4poAa rr3JryqeHr4r, Sneltenrr.r arouuoft r.r

x4epuofi Slrsunrz: Vqe6. noc. / C.tr{.Itysueqbn, A.M.Jh.r4ep - 3-e u:A., rrepepa6. r.i 4on. - M.:
Byson. yve6.: HI4II I4HOPA-M, 2015 - 272 c.: 60x90 1/16.(n) ISBN 978-5,9558-0350-0, -
Pexun,4ocryna http: I I znanusm.com,/bookread2.php?book=43 8 1 3 5.

2. Taummona-EyrsrenuqyI.I4. @ugrlra. Hacrs 2. Onulna. Knanronaa Suevna.
crpoeuue n (fusuvecxue cnoficrna nerqecrBa [SreKTpoHHsrfi pecypc]: yre6nr.ird Tanrnlrr<oua-
Byurrenuu 71.tr4,- Snerrpon.rercroerre ganirre.- Muncr: Brrrusfiura.r ruro m,2014.- 232
c.- Pexnn 4ocryna: http://www.iprbookshop.n/35563.- OEC <IpRbool<s>.

3. fa,rnzu A.O. Jlerqnz no Srasrzrce [3prercrppuuufi pecypc] : [n u.] i A. (D. .fanrun, H. C.
flponolrena ; Bna4uvllpcxufi
lpuroprenuva u Hurolar [-paropseauua
rocyAapcrBeHHbrfi yHr4BepcHTer ranaeura AleKcauApa fpuropbeBr.rqa u Hunoras Jlpuropneuuua

Erz6rzorp.: c, 92 .- cro6oguuit Aocryfl B oJreKTpoHHhrx rrzrrrJrr,Hr,rx garax 6u6rzorer<n. .--
Microsoft offrce word .- <URL:http://e.lib.ylsu.rulbitsrreantlr234567g9l4025/l/00s60.d,oc>.

6) 4ono,ruurenbHaa Jrrrreparypa:

croleronrrx (BrrY), -.q. 5: KsaHronas y npepuas $u:ur<a.- 3nerc.rponuue reric'roelre
4anuue (1 $aftt: 4,76 M6) .- 2015 .- 94 c. : utt., ra6l. - 3aruanue c rarr/rra sKDaHa.*-

1. Ercuua E.M. Onruna. Ci"noutt Keaul:osofi t4 frrep*oi4 $usur<u [3nerrporruuil pecypcl:
yve6no-uero4ra.recKoe noco6r4e 4m na6oparbpnux pa6oi no Sasuxe/ Eo"rttu E.M., co6oleea
B.B,- 3,rexrpoH.TeKcroBbre AaHHble,- Acrpaxaut: Ac.rpaxaHcxttfi fiHXeHep HO-CTpOUre,r Uslrij
r'rHcrr4r)'r, 3EC ACB, 2011.- 10'/ u- PeNurra 4ocryna: http://www.iprbookshop,ru/1,/05 9.--
3EC <IPRbooks>.

Arnaron A,B.- 3nexrpon.TercroBlre
6usneca, By:orcnoe o6pa-:oranrze, 2009,or43neca, IJy3oBcKoe oopa3oBafirze, 2009,_ 116 pexnu. Iocryrra:
http://www.iprbookshop.ru/1 1 3 55.- 3EC <IPRbooks>

3. Xapeuona C.B. @ugura aroMol r{ MoJreKyJr. flgepuat Suslrra [3lerrpouurrft pecypc] :

MeroAr4rrecKue yKa3aHrzr r :ra60paropnr,ru pa60rav no $usrzr<e / c..8. xapeuoaa, H. c.
flporolrena, E. JI. flJarrlancr<a:r ; rocyAapcrBeH[16rii yHHBepctrrer (B,rl-Y),
KaSeapa $nsrarca u npur<nagnofi ; [o,4 peA. E. JI. I]Ianaucraa .-- 3lercrponHr,re

Bnaguurap : Bla4rzuzpcxuft rocy4apcrllenlnrfireKcroBbre 4auuue (1 Safu : 431 K6)
yHr4Bepcr.rrer (B:rfY), 2010 .- 3B c. :r.rr.,yHr4Bepcr.rrer (Bnl y), 2010 .- 38 c. : r.rn., ra6n. - 3arnasr4e c rr.rryJra sKpaua .-- SlenrpoHHal
Bepcr{ reqarHoft ny6ruxa4uu ,- Eu6nzorp.: c. 36 .- cno6oAnnft Aocryrr .*- Adobe Acr.obat
Reader 4.0 .- <URL:http://e.lib.vlsu.ru/bitstrean/12345678912065/3100706.pdi>.

4. xapeuona c.B. orEsz(a rBepAoro rena [3nerrpouulfi peclpc] : NreroAr4qecKrze
y_K-a3alJvs n :ra60paropuuM pa60ra"u no $ushr<e / c. B. xapenora, H. c. llporoueea, E. JL
Ll-laMa:rcxa.q ; B.na4r.ruupcxllft rocy4apmreuurrfi 1'runepcrzrer (Blfy), Ka$eapa $rzsurcn r,
npr4KrarHofr MareMarrzKr.r ; noA pen. c. B, xapeuoea .- 3nerrpouuHe rer(croBbre gauurre (1

T4

$afir: 356 K6) .- Bra4ururup : B:ra4ranaupcNzft rocy4apcrneunuii yurznepcr,rrer (Bnfv), 2010.-40c.: 3aruasue c rrl TyJra 3xpaua .- JJreKTpoHHair Bepcrz.{ IerlaTHotrra6n.
ny6nuraqzu .- Erz6nuorp.: c. 3 B .- Aocryr .- Adobe Acrobat Reader 4.0
<URL:hftp ://e. lib.vlsu.ru/bitstream/ I23 4 5 67 8

5. flpoxomena H.C. C6opnur< saga.
8/3/00703.pdf>.

no Qr.r:ur<e f3nerrpouHufi peoypc] / H. C.
flpoxorueea ; B,ra4anaupcrufi yHzBepcrzrer (BilV) .-- I4sa. 2-e, vclp. u
4on, - Srer<'rpoHg;re reKcroBbre AaHHbre (1 rfafi:r : 593 K6) .- Bna.qur,rup : Brra4uunpcrafi
rocy.qapcrBeHHbrii yHr.rBepcr.rrer (Blfv)" 2010 .- 66 c. - 3arnasue c rr.rryna 3r(paHa .-
JreKTpoHHar Bepcur fieqarHoft. ny6tuxaguu.- Erz6nrzorp.: c, 64 .- cno60lulrft Aocrylr .-Adobe Acrobat Reader 4.0 ISBN 978-5-9984..0043-B
<URL:http://e,lib.vlsu.ru,/bitstream I 123 4567 89 / IB7 1 I 3 / 007 49.pdf>.

r) uepnogr.r'recrcue rr3gauus :

1, Xypuan <I(saHToBar slerrpou{ru. Apxun HoMepoB. peNuu Aoo.r.yna:
http :/iwww.mathnet,ru/qe/archive.



6. 1. Onpe4eneuue nocro.fiHnoft Cre(f ana-Eonrquaua
6.2. I4zyueuue nHerrrHero $orosSSerra.

6 ,7 . tr4zyteuue solrbr-aMrreprrbrx
6. 8, tr{syleuue noJrbraMrrepnrrx

JIeKrIrroHHLre ay4uTopuLl ocHatqeHr,r
lposKII[oHHErX Cr4CT9M, ITpOeKTOpOM rr H

Ay,4r4Topnr4 AJrr npoBeAeHv{
KoMrrlrorepaMr.r, o6le4rzudunsruz n
neobxo4rarralrna crzcreMubrM r.r rprzKJra,qHrlM

8. MATDPIdAJIbHO.TEXHI,IqECKOE OEECTIEI{EH]I,]IE

ArlcrIr4 rrJrr4Hbr
Jrenquonnrre ayrLrropprr4 ocHarrleHBr fiocr<oit (gm MeJ]a rrJrrr MapKepa), 3r(paHoM Ant

rrpoeKur.roHnrD( cr,rcreM, rrpoeKTopou u noyrdyroira.
Aygtnopuu .qJrr npo'e.qeHr{a la6op4ropnrx sanxtnfi oc'arrleH'r ycra'oBKaMr{ AJrt

eHnorueHr.rs ra6oparopuux pa6or:

TepMoqycrBr,rrerbHr,rx co.rlporuBreHait.
$otoconporrznneuax.

(AJrr Merra rzJrrz MapKepa), SKpaHoM Ajtrr
yKoM,

ocHaueH}r coBpeMeHHLrMlZ llgpooHArIbr{brMrl
BblqrzcrvTeJlbHyro ceTb rz yKoMtlJreKToBaHr{brM}r

TpaMMHLM o6ecneqenrzetr.
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