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1. rlEnr4 O cBoEfrufl Aucr[r4rrJrlrHbl

Ifenxun ocBoeHl4t AI4oIII4TIJIHHTT <Ocronbr KBaHToBofi frzsur<u)) rBJrfl
6y4yrqero cnerlr4anilcra HayrrHoft $nsrzuecr<ofi 6asoft, Ha r(oropofi s nrrc.
IrrKoJre qfpor.rrc.fl oSrqeznxeHepHa{ a cleul{anbr]ar noAforoBKa. llocneAo
tpzsraxz nupa6arrrnaer cneqrzSuqecxrzft Mero"4 rvrbrrrrJreHr4s, lpzszuecxyro
OKA3bIBAIO'rC.'I BECbMA NJIOAOTBOPHbIMI.I I,I B TPY|I4X HAYKAX. CNEqNAIU
rxr{poKoe szsutco-uareMarI4qecKoe o6pasoBaHr4e, Mofyr caMocrof,TeJrbHo
TexHr4qecKr4e HarrpaBrrelJns, yclleruHo pa60raTb r] HHX, JrefKo [epexoAr4Tb or
3araq K ApyrI4M, I{cKarb HecraHAaprHbre I'l HerpaAIzIII4oHHbre [yrrr, rrro (
npoft ecczouamnofi rro6ranrnocrrr c[eqrzrurrcroB B ycJroBr.rrx ycxopeHHoro

3 a4antu Arr crlunnr,rHbr :

r reopeTuqecKar rroAforoBKa B O6nacrz srzszxz, rro3BoJr.flrolrux 6v
opr{eH',il4poBarb0-f, B froroKe nayuuoft r4 TexHr4qecroft un$opMa\ilu v-a
BO3MO}KHOCTb IIOIIOJIb3 OBAHVIfl. HOBbIX $TASZVECXUX IPI,IHIII{NOB E TEX
oHrI CIIerII4 anrr3r,rpyroTc.rr;

o Qoprr'rrapoBaHI4e HayrrHofo MbIIIrJreHrr.[, B qacrHocrl4 rrpaBr4JrbHoro rIoH
npr4MeHr4MOCTr,r pa3nl{qHbrx svszuecrcux noHSrl{fi, 3aKoHoB, teopiaft u y
crenerltb AocroBepHocrrr pe3ynbraroB, nonyqeHHbrx c IloMorubm gKcrreDr4
MUIeMaTZqeCKT4X MeTOAOB 14 CCneAoBaHr,r[;
BbrpaoorKa npveMoB r4 HaBbrKoB pe[renuft KorrKperHbrx 3a.qaq r43 pa3Hbx
noMorarouux c'yAeHTaM B AanbHefirueu pe[rarb r]H*eHepH're gar''v.
o3HaKoMJreHr4e cryAeHToB c coBpeMeHHoft uay.+rofi annapatypoit u
HAqAJIb,HbIX HABbIKOB NPOBEAEHI4' SKCNEPI4MEHTAJIbHbIX HAYqHbIX
pEl3rrdrrHbrx Qusz.recxzx.qnleHzfi 14 orIeHKr{ rrorperrrHocrefi usruepenzft.

2. MECTO AI4CIIUIJTT{HEI B CTpyKTypE OIIOI

,{ncquurzna <ocnonbr KBaHToBoft Susurz)) or'ocr{Tcs n o6.rrgaren
Bzrpr{arrzBHoit,aac'fu ocuonnofi npoftecczonanrnofi o6pa^:onarenrnofi n
Ar4CrIUlnr{Hbr npoxoAzT B rreTBepTOM CeMecTpe.

{ru ycnemHofo ocBoe'r{s Kypca sz:uxu cryreHTaM neo6xoAurrro
peBAeJrbr srrc[ret MareMarr4Kra : [u @ sepeHrlr{anbHoe zcqr{cJreH Lre, vrTr t

AualvrzqecKa.f, feoMerp,rfl u nuweitttax atte6pa, pngrr, oneuen*r
oyHnqura KoMrrJreKcrroro [epeMeHHoro, firE${epenrlr{aJrb'bre ypanHeuux, O
Bepo-rrrnocreft u MareMarvqecxofi crarr4crr4Kr4.

ocsoe'ue Ar{cr{r4[JrrrHrr ueo6xoAr4Mo Anfl rr3rre'r4fl cJre.rlyroqr{x Ar4crlu[JraHa: <c)firosbr or]Tr.rKrr)), <ocuoebr r<naurosoii oneKTpoHrrxra>, <K,saHTo
crarrzcrr'rqecr<ax Qzszra>, <<HayrHo-zccJreAoBare,rbcKas pa601]a B CeMecrpe
nrruycrcuoft rnanzSrzrcaqzonnofi pa6orr,r.

3' KOMTTETEHIII'II4 oByqAro IrIEro c.fl , o opMvl pyEMhrE B
O CB O EHUA ilI,dCJ{I,ITIJII4HbI

B pesynrrane ocBoeHr4.f, Arrcrlr4rrJrr4rr'r o6yrarorqzficr 4omxeH AeMoHorprzp*yJrbrarrr o6pa:onaHzx:
1) 3Harr:
o $ynr4aueHTaJrbHbre 3aKoHbr npr4ponbr rr ocHoBHBre QzszvecKae 3

xsaHroeofi, aroMnofi u xryep:aoir Susuxu (OIIK_l).
2) Vrr,rerr:
. IrPLTMEHXTT SZSUUCCKI,IE 3AKOHbI AJI.f, PEIIIEIIVg.NPAKTLTIIECKI,IX SAAA'I (OII
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3) Bna4err:

OIIK-5. Cnoco6uocrr o6pa6arrmar:r
ucclenonanrzfi.

]aKoHoB rpzszxz (OilK-s).
)aMKaX ocBoeHkrrr Arrcuulnr{H
eKBaTHyro coBpeMeHHOMy

H&frHyttr Kap'rr4Hy MI{pa Ha ocHoBe 3HaHrrfl ocHoBHbIX [oJlo]r(eHI4fi, sunorrou 
" 

,OIIK-3. Cnoco6uocrr BrurBJrrrb ecrecrBeHHonayr{Hyro cyrun
BO3Hr4KaIOtqr4x B XOAe npo@eccnonaDnoft ,4esreJrbHocTrz, npr4BneKarb
$ us uro -rrl areMarr4 qe cK ufi . antap ar ;

poBHro suauufi
AOB;

upo6lena,
vx perneHr4fl

V IIPEACTABJI'Tb AAIIHbIE 3KC MEHTAJIbHbTX

4. CTpyKTypA rI COAEplnAHr4E AI4CIIUIJTI,TH

o6r{as rpyAoeMKocr' Arrcrlu''JrrrHbr cocraBJrser 6 ga.rerHrD( e/,uruu. 2L 6

EJIO B AI4 CIIIITIJII{IIbI

Br4n yle6Hofi pa6orrr, BKrloqal
ca[rocrorrer6Hyro pa6ory cryAeHToB

l.r rpyAoeM(ocrb (u uacax)

Oopvsr rercyulero
I(OHTpOnt

ycneBaeMocT14

(no nedetrnnt

ceuecmpa),
gopua

npoMer(JrrorrHori

aTTeCTarIUt4

1no ceuecmpau)

MexaHr4Kr4 v aroruuoii
t8 / 47%

Pefiruur-
rourpolr J\el

10 / 5s%

Sreueurrr Qzsuxu
flIPa Lr

3JreMeHTapHbrx
qacT[u

46 / Slyo sK3aMeH (45

llerrmr, pa3Aenbr Ar4 crralnrrnbr

Jlercqa.r l. 3arosrr rennoBoro r43JryrreHz,

Jlercqrz-q 2. KBaHroBbre csofi cr;;;;fr
Paraerr 2. gneuerrrrr rsa*ro*fi lra****" , u-,-roft

Jlexqus 4. BoJrHoBrre c"oftc"na lolrn
Jlercqrs 5. YpaBHeHHe urpeAr.rH
Jlerqu.a 6. Ypauuenue upeAuHfepa Anflru.-q,
rloreHllrzanbxrofi .slae
Jlercqzx 7. llpoxoxqAeHze rracrr.rUbr r{epe3
uolenqualrutrfi
JIeNqz-r B. Jlanefinufi rapr,no"z.{4x"fi

s 9. AroM soAo



TeuH, pa3Aenbr Aucqr{rrnvHbr
I(ol-no
qacoB JIEKIII{U

rrpaKTr4
qecKue

la6opa-
ropHbre

cpc

Jlexqur 1 0. Op6ura-ru,Hbrfi MexaH u,recrcuia, uu.rrrrn"rfi
MOMeHT 3JreKTpoHa 8 2 2 AT

Jlexqux I L llpzsquu nayJrll 8 2 2 /1

)leruvs 1 2 . C noHranuo e v krH Iy r\hpoB aHHo e,=r, yoen,ue 6 2 Aa
Paglel 3. SleueHrrr Qnoumu rBepAoro reJra 32 6 4 8 I4
Jlercqu.r 1 3 . Sleuenrnr KBaHToBo it crarucruru 8 2 2 /lT
JIeKqus 14. TeunoerrrKocrb rBepAbrx reJr 8 2 2 4
Jler<qru 1 5. 3onua{ Tgep44 TBepAbrx ren t6 2 B 6
Par4el 4. Sleuenrrr Qurumu flApa n 3JreMeH,rapnbrx
qacTI{rI 29 6 8 15

JleKqra.q 16. ArouHoe sApo ll 2 A
5

Jlexqzs 17 . P aluoaxrrrBHocrr 1l 2 4 5
Jlexqux 1 B. Bzlrr ssaz^4oAefic -tsuia u xlac"o,
grreMeHTapr{brx r{acruq. Merogu peracrp ar{prr4
SNEMEHTAPTNbIX I{ACTHTI

7 2 5

SrcsaMeH 45
Irlroro 2r6 36 36 18 81

JIa6o
J\b lro4yla

AI{CIII{IINAHbI
Ne

nln
Haulrenosasueu/utuKparKoecoa"p*un""r,a6opa-opnrI* pa( )T Tpy4odurocrr

(qacos)
Paglel 1.
KsaHrosa.s
rptryoAa
u3JIyqeHI4S

I Ns 6.lOnpe4eJreHlre rocroruHofi Cre$aua - EonrqMaHa 2

2 N16.2 I4syueHr{e BHerxHero $oros$$enra ru BaK}yMHbrx
QorosreueHror

2

a
J J',lb 6. 3 Onpe4eJreHrae p e3 oHaHcHo.o norrnq"arru 

" 
or6yrr.g*r"

arolra ueroAou (Dpauxa - fepqa
z

4 3auara la6oparopHsrx pa6or A+
Pasler 3.
Sreueurur
Susuru
TBep,4ofo Tenzr

5 J\9 O. 0 l43yqeHrre TeMnep aTyp Hofr. s asucuMo cTH COnp oTLrBJreHr{.rr
noJryrrpoBoAHHKOB

2

6 J\b 6. 7 I4syueuue BoJrbr-aMnepHbrx xapaKTepzcraK

-TepMorryBcrBrzreJrbHbrx colporaueuufi
2

7 Nb 6. B klzyueuue BonbraMlepHbrx xapaKrepr,rcruK

_SoroconpornareHa_[
2

8 _3 allura na6oparopurx pa6oT

I,ITOI(

2

18

5. OBPA3OBATEJIb tIbIE TEXHOJIOI]AUI

reKIII4oHHo-ceMrrHapcKar cr{creMa o6y.reuzl (rpa4raqzoHl{bre Jr
Jra6oparopusle saurrHr) ;

o6yveHze B Mrurbrx rpyrrax (nrruonneHve ta6oparopHbrx pa6o:r B rpyn'
rpOx.renoner<);

Macrep-Kflaccr,r (4elroHcrpallI4s Ha trpaKTl4qecKrrx 3aHsru.s]x rrprlrHrlrzrroB
rro pirnuqHlrv reUanr);

KIIlroHHbIe u

|xLr3 nB]/x'I,4nLr

pacqeTa 3AAArr



rrpr{MeHeHr,re r{yJrbrr.rMeAr4a rexHonorr.rfi (upone4eurae
savstuit c nprrMeHeur4eM r(oMrrbrorepHbrx npeseuraqufi
c [oMorrlbro [poeKTopa prJrr{ KoMlbrcrepa);
nnsopmaqrroHHo-KoMMyHVKaUVOHHbTe rexHoJroil4r{ (npuueueuue u
TEXHOJIOII4ft 4NX MOHI,ITOPIIHTA rErYrqEfi YCIIEBAEMOCTI,I CTYAEHTOB II KO

6, OUEHOqHbIE CPEACTB ATJIflTEIryIIIETO KOHTPOJI.fl Y
IrpoMEXyTOqHOrz .q,rrn cTAuI,IU IIO IITOIAM

AI,I CIII4 IIJIIIHbI II yrIEB H O -ME T OAI,IqE CK O E OE
CAMO CTOflTEJIbHOIZ PAE OTbI CTYNEHTO

Teryrquft KoHTpoJrb ycrleBaeMocrr{ .rrBJrrerct paclpeAenen'rru rr ocH
HECKOJIbKI{X CO CTAB JI.f, IOIUUX.

1. Pesynsrarrrpefirzur-roHTponr.
2. Brruonneune v sarrJvrra na6oparopHbrx 1la6or.3. BrrnonueHr4e [paKTr4r{ecKLrx za1awuit.

BgIrppgEI_WaIrHr- K o Hrp ors }l'e 1

1. Tevrneparypa a6comorHo qepHoro rera T : 6000 K. Ecnu
yMeHbllura n 2 paza., To 3neprerI4qecKat cBerr4Moorr a6comorgo qepgoro reJra

3) yeenz.rzrcxn2pasa
4) yrr,reurmLrrcs. B 16 pas

MaKCIZMyMy u3flyrreHr,rs yMeH

3)ynenz.rzJracbB 4para
4) yvreurururacb n 2 paza.

3at,{eHr4Tb

HUfl. C sHepr[e

Jrerqr4oHHbrx:

r,r leMorl

5)ocraszrr 6es us

1) yrvreururprrc;r B 4 paza
2) ynetmuurcx n 16 pas

2. Ecnu .g^rrvrna BoJrHbr, coorBercrByroqa,
To reMrreparypa a6conrorHo r{epHoro reJra

1)ynenzuzJracbB2pasa
2) yrvreHrruvrraeb s 4 pa3a

Et- Eo

l) c' 2)

3. Ecnz 3arrepHe'Hyro rrJracrr4HKy, Ha Koropyro rraAaer cBer,
rofi Ne rrJlorrlaAr4, To cBeroBoe AaBJIeHTIe

1 ) ocrauercrl Heu3MeHHbrM;
2) yrvreuruurrcr B 2pasa;
3) ynenuvzrcxs 2 paza.

4. SnexrpoH B aroMe nepexoAr.rr us nos6yrx4eHHoro cocro,
cocro.f,Hr4e <l euepruefi Es.llpw oroM r4clycKaercr QoroH, Macca lrclyrrleHHoro

Er- Eo Eo-E, tr ttr
"l'D0

3) hcqhc5)c

5' qacrora naAaloqero ua $oroereMeHT r.r3nrreHr{f, yMeH'rrraerc.rr BABoe"
HynGo rI3MeHr4Tb 3aAepng4Baroqee Harrp.f,xeHr,re, ecJII{ pa60roft r}brxo.4a
Marepr,rana cporoenenreHTa MoxHo npeue6peut?

1) ynenrEuzu,n2pasa;

2)yvrenlruurbB2paza;

3)ynenuvrat"" O o*,
4) yueurru^ru u .[i- o*,

6' llpv 3aMeHe oAHofo MeraJrJra Apyrr4M ,q Ha BorrHbr. coorBercr
rpaHI{IIe Qoroe00ercra, yMeHbrrraerc.r.. pa6ora BbrxoAa Anfl BToporo MeraJrJra
pa6oroft Br,rxo.4a AJrs nepBoro

l) ynenz.rralacr; 2) yuenrurvnacbi 3) ue zsvreHnnacb"

7" onursr crouerona 
''o 

uccJreAoBaHr{ro ngazrronefi c-rBLrfl,
1) nosnonzJrrr orpeAeJrr.rrb pa3Mepbr flApai

r8JryqeHl4s C M

cpaBHeHI4rO C

Lr ceMzHapcKr.rx

brx ponr4r(oB

Qopuaqvounux
sHaHraft).

BAEMOCTI,I.
OEHI4'I
TIEHPIE

rra oueHKe

rreparypy TEJIA

vrracr e 4 paza,

3epKanbHyro

Etn ocHoBHOe

paBHa

CKOJILKO

3JreKTpoHa

EHIIV.

rpacuoft

pa3
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2) no4rnepAuJur KBaHroByro [pvpory rr3nyrreHgs;
3) no4rnep rvrrr4 .'ur,*rr4e BorHoBrrx csoficr,B y gneKTpoHoB;
4) rro4rnepAr4nrr u4rroresy o Ar,rcKperHoM cleKTpe gHepfr4r4 oJreKTpoHoB B

8, B e$Sercre Kounroua Soron
1) nnr6unaer gJreKTpoH c rroBepxHocrr4 BerrlererBa;
2) nepe4aer sJreKTpoHy qacrb oHeprr4r4 rrpn, y,,pyroM croJrKHoBeHrzrr;
3) nepe4aer eneKrpo'y qacrb oHeprrdrr npr4 HeynpyroM cronKr{oBeHrzrd.

9. onrrrrr opaHxa z fepqa 
''o 

r{ccneAoBaHr4ro greKrpuqecKoro pa3p.rAa B1) a3Mepbr fl,\pa;
2) rprzpoAy u3nyseHrrfl;
3) JrHoBbrx csoficre y gJreKTpoHoB;
4) no4*epAr4Juz H4rrore3y o Ar{cKperHoM cneKTpe gHep.,4rr gJreKTpoHoB B

10. Ha prcyH*e z:o6paxeubr crarlr4oHapHbr.e op6urrr aroMa BoAopoAa
Eopa, a rar(xe ycJroBHo rzso6poreHbr [epexonbr sneKTpoHa c o4Hofi crarlr4or
rpyrFo' conpoBoxllarcIllrrecr r43nyqeHrreM KBaHra eHepfrrr4. B yrlbrpaSzo"
crleKTpa 3rI4 rlepexoAbr Aaror cepuro llairtv€irta, n Bla4rauofi - cepr4ro lianinrepa,
- cepurc llaruena. Flau6onuuefi .racrore KBaHTa n nz4zrvroft o6nacryr cn
IIepexoA

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

1 1. B reopr4rr Bopa pa4zyc n-ofi rcpyronofi op6zrrr eJreKrpoHa B

Br'Ipaxaero-rr qepe3 paqLryc uepnoft op6utr (fopr'rynofi, /, = \'k- . arr3MeHserclj:1:t""ecKar sHeprr,r srreKrpor{a rpr4 rrepexo.4e c rperreft op6zGr
1) ynenzuzBaer,c.fl n 9 pa^:
2) yrrrenrrraercr n 9 pas
3) ynenzuzBaerc.tr n 3 pa:a

4)ylaeHruraercrn3prua
5) ne ueHrercx

12. Ouurrr [enzccoua z [Nepl,repa uo grz(ppaxrfLruHa
1) nosnonrzJrlr ofipeAenr{Tb pa3Mepbr _,{Apa;
2) no4rnepArrnr,r KBaHroByro rrpllpoly rd3ryr{eurz.fl :
3 ) no4rn ep 4trnw Halraqr4 e B o JrHo Blrx cs o fi crB y g JreKTp oHoB ;
4) uo4rnepA'Jrr{ rr4rrore3y o Ar{cKper'oM crrercrpe o'epfuu oJreKTpoHoB

,L/
13. Cpaeuure^rntrHy BoJrHbr 4e Bpofinx / ao 

gnn uaprrKa
naaccofi m: 7,67'^l_0-'' Kr, LrMerorlux oAuHaKoBbre c.Kopocrt4.

r) 6, s7.rc-27 2) B,3s.r0-27 t 6:;i.r'0.r

1. crarquonapHbrM ypaBHeHr{erra lllpe4znrepa Ans sJreKTpoHa B
sBJr.rreTcr ypaBHeHr4e

rapa)(

rJIacHo MOAenI4

uofi op6z:ru na
ilr o6tawn

uH(fpaxpacuoft
cooTBeTCTByeT

BoAopona

EJITTTC,

a rrepByro.

uaccofi m: 0 2ru IIpoTor{a

4) 8,35.1

BOAOpOAO HOM ATOME



+.!ur,=s
l) d'x tx"

v2\,+ 4( u* I .4), =o
2) rt" \ 4neg r )'

v, v * ryf , -*'3" ), =o
3) h'l 2 )

-) 2m-V"V+-;E1r=0
4) lt"

2. Ecnu V - $ynrqvs. vrMeer B.zn, yta3aHnrrfi ua pucyHKe, To

L. *.!
gJreKTpOH rru yru"tn., 6 2 puutu

V 1)

2)

3)

4)

L
?

3- B xarcou cfiyqae gHepferr4qecrr,rfi c[eKTp gneKTpoHa cunoru'oft?
1) enextpon B [o,reHrluamnoft rre t zprarrofi 10-l0rra
2) ener<rpoH B aroMe
3) snercrpoH B MoneKyJre BoAopoAa
4) cno6o4urrft sner<rpou.

4. MaxcuunJrbHoe 3'aqeHve rrpoeKrlr,rl MoMeHTa r{Mnynbca gJreKTpoHa,
cocrotHl4ll, Ha Ha[paBJreHI'Ie BHeIxHero MafHI4TIrofo froJlr paBHo

Dh; 2)2h; ,3fr. 4)4h.

5. cxonrro pa3nr,rqHbrx cocro.aHzft Mo)Ker rrMerb gneKTpo' c rJraBHbrM
n= 4?
1) 15; 2) 481' 3)32; 4) s4.

6. onpe4elurb aroM, y Koroporo B ocHoBHoM cocrosHr.rfi gauorurensr K.
- cJroe pacloiro)Kenrr 7 sner<rpoHoB.

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

7. CpegaHa3rrBaercx axrurlnofr.. ecJrr.r oHa
1) rroJrHocrbro [ornoqaer 

''aAarorrlee 
Ha Hee H:JnyqeHr4e;

2) rroJr'ocr'ro paoceLrBaer [aAaroqee Ha Hee r,r3nytreH're;

Bepo.{TH

)/
/J

v/z
\/
7e
r//a/1

o6Hapyxtzrr

uerocs n f-

bIM qI,ICJIOM

-cJrorzznN



3) ycnlrznaer [aAaroqee Ha Hee r,r3JrfreHve,

8" Cracrenra HaKarrK[ Jra3epa [o3BoJlger
1) cos4arr rrHBepcHyro HaceJreHHocrb B aKTr.rBuoft cpe4e;
2) nrrs a arl BbrHylr(AeHHo e v3 JrfreHze $ oroHon ;
3 ) o6ecueuprrb BbrcoKyro KorepeHTHocrb Jra3epHoro u3lr.'.c{elr4fl .

9. Paccuorpr4M rBa KBaHToBbrx cocrotHr4-f,, B Koropbrx HaxoAI4Tc,
eHepil4flMH E1 u E2, rlpr4rreM Ez> Et.Czcrenaa 6y4er ,ruro4"r"r.,r B coc,
HaceneHHocrbro, ecJru qr{cno aroMoB /y'1 c eueprrae.f,t El6yger

1) panno qucry ilroMoB N2 c eneprueft. E2;
2) naenrsrue, ueu M2;

3) 6orurue, qevr 1/2.

10. llpnuqzu llaynz crpaBeAJrzB
1 ) 4nr Bcex roll(AecrB eHHbIX rlacrr{rl KB aHToB oMexaHr4 qecKofi czcreurr :
2) anst cracreMbrroxAecrBeHHbx 6osonon ;
3) 4m cr4creMbr ro)KAecrBeHHbrx $epnrrzoHon.

11. ,{enenne qacrrlrl Ha 6osourr z SepuraoHbr onpeAenserc.,r
1) ronlr<o fnaBHbIM KBaHToBbIM rtr4cnoM n;
2) ronrxo op6zriurrHbrM KBaHToerrN,r qucuovr /:,
3) cnuuonuM KBaHToB ,;rM rrr4ciloM ms;
4) opSzrzurbHbrM I u".'aruurnbrM m KBaHToBbrMLrHvrcIraMLr.

12. 3asucuMocrb rronxpHoft TerrJroeMKo cru c1a xr,rMr,rqecKr4
reMneparypbr npeAcraBJreHa ua rpa(f urce1)D3) 4)

C1a

JR

l3.Teu:roerr,rKocr6 cr4creMbr, cocrox'1eft vat N : r02s Knaccr4qecKr4

Cr',4

?R

He3aBI'IoI'IMLIX rapMoHr{qecKr4x ocrlr4JrJrrropoB rrpr4 TeMrreparype T:300 K, panul) 414 ![N/K; 2.) 4]4lxdK; 3) t24,2x[x/K; i> +t,+x[N/K.

14. fle1aft rolyquJr reoperr4rrecKyro 3aBr.rcr'Mocrb rvrorupuoft Te
TeMrrepaTypbr, paccM€rTpr4Ba.rr KprzcTalrr4r{ecKyro perrreTKy KaK

1) cn'creMy HeB3ar,rMoAeftcrnyrorqux qacrr{q, coBepuarorqux TelJroBbre
pa3nl,IrrHbrMkr rIacToTaMLI;

2) cuwewty cB-rr3aHnbrx qacrr{rl, coBepruaroulr4x rerrJroB're KoJre 6auus c
qACTOTAMI,I;

3) cncreMy cB.f,3aHHbrx qacrr4rl, coBeprlarc[Ir{x renJroBbre KoJre 6asns.
IIACTOT{II4I,I;

4) cvcreMy HeB3ar4MoAefic*yrorqzx qacr'rrl coBeprlarcqr4x rerrJroBbre
oArrHaKoBErMV qacToTaMLI.

a

14C

aToMoB, C

zunepcuoff

IIpocTbIX 1' TEJI OT

rpexMepHbrx

Cu or

xone6anrag c

o.4[IHaKOBbIMI,I

pzt3It4qHbIMrz

rone6anzs c

Cv

3R



1 5. B aneuruar 3 oHa co 6crn ennbrx rroJryrp oB oAHt4 KoB
1 ) uacruvu o salflTasneKTpoHaMlr;
2) nonHocrbro 3aH.rrra gJreKTpoHaMr.r;

3) nepercpuBaercr co cno6oAnofi so'oft nos6yxgeunrx sHeprrzft.

16. c ynennqeHr4eM TeMrreparypbr gJreKTporrpoBoAnocrb rroJryrrpoBoAHrrKo*
1) ynenuuzBaeros;
2) paeuunaercfl;
3) ue ueuxerc.r.

17. B o6nacrLr Hu3KLrx reMrreparyp y [onylpoBoAHr.rKoB npeo6na4aer
1 ) 4rrpouuax rpoBoAr.rMocrb ;
2) enenrpoHnu rrpoBoAr{Mocrb;
3) co6crneHniur rrpoBoAr4Mocrr;
4) upul,recrrar [poBoAr{Mocrb.

1. [nx HyKnoHoE BepHbrMr4 _f,BJrrrorc{ cneAyrou[e yrBepxAeHus

1) nporon o6na4aer 3ap.5rAoM, pannrl4 e*.
2) cnun HeftrpoHa MeHbrrre crrr4la[poroHa;
3 ) iuaccsr HyKJroEroB rrp aKTrzr{ecKr4 o,qrrHaKoBbr.

2. rlervr MeHbrrre gHepfufl cBflsLrf,Apa, TeM
1) 6onrrue y Hero 4e$er<r Macc;
2) rraeHruryro pa6ory Hyxruo coBeprxrzrb, .1ro6br pEBAeJrr{TE ero .sApo
HyKJrOHbr;

3) 6onuue oHep.'4r{ BbrAeJrrrrc.f, rrpr4 pacrraAe orofo flApaHaorAenbHbre HyKJr
4) iueHrue ero eFrepruf, noKo.f,;
)J MEFIE,IIIE SHCPrI{I4 BbIAEJII{TCfl B PEAKIII4I{ TEI)MO,AEPHOIO CI4HTE3A gTOfO
flApaMr4"

3.IIpu cr,-pacraAe
l) zapxll shpatre u3MeHr4Tc.s , Macca.sApa yMeH'ilraercf, na 4 a.e.ur.;
2_) zap u f,npa yMeHbrrraerc-fl ua 2 e, *ai"asApa yMeHbrrraercf, na 4 a.e.w. ;

]) sapra s.qpa yMeHbrrraercr ua2e, Macca sApa He MeH_flercr;
4) sapnpl flApa yMeHbrrraercf, na 4e, Macca rApa yMeHbrrraerc, ua 2 a.e.ur.

4. Karcas. plorrfl. pa1noaKTr.rBHbrx aroMoB ocraHerc.a He
BpeMeHrr, p anurrfi nByM rrepuoAaM rrony p acna1a

pacnanrueftcx

I) 50Yo 2) 67% 3) 33% 4) 7s% s) 2s% ?

5. cxo*ro o- u f3- pac[anoB AoJDrGo npousoftrn, uro6rr necraOlrnnsrrft
241 t 

209 n.gsAffi npeBparlrn cs. s cra6wrcHufi ,,.oron BrcMyra "llBi 
zl)8ou4p 3)6oz5B

2)9 au3p 17 au3 B

6' ftpr',ora 
tl * 

,u*arr{rro o -.racruqy U "4 z r4crrycrr4no
gJreMeHTa odpa:oeanoct?

rytl 
r 

zytl o 
zylf 

r 
4)13 

o ,)'l N

Ha oTAenbHbre

a APYtr4rvtu

uHTepBan

aMep14rIr4tr

f,apo KaKoro



9n
7. flgpo 6epuntux tDe , norlrorr4B reftTporr

rracTr4rla [pr.r gToM Bbr6pacbrBa eTcfl2

la
l)p 2)n

, npeBparqaeTcs B sApo

T -rcsanr3)d qe 5) zcnycxaercx

^ h a +e +v +v
6. reaxrll4.rr / He Moxer r.rATr,r Lw_gaHapyrrreH[fl 3aKo
1) cnuuonoro MoMeHTa nMrryJrbca;
2) renlounoro 3ap.rrAa;

3) snexrpraqecKoro 3apflAa.

9. 3 aroHor'r coxp aHeHrrr D''eKTpr4 qecKoro 3 ap fl ra3 arrperqeHa p eaKrlr.r,

,,, F- .-) e- + v, + v,,
l)' c P

2)'+ P -> e- '+ v'e

r)

4)

n+ve+p+e*
vtt-ln+p+p-

1 0' zg [prrBeAe'Hbx cxeM 83 ar4Morrpenpaqeuufi qacrr.rq a'HvrrLrrrflrfuLr
o

D7T" ->y+y 4p-+n+e- +ve rKo +n* +r- 4\e*

1 1. B [op-rrAKe Bo3pacraHrrr r4HTe'cr4BHocrr.r Oyrrraueu'aJrb''ropaclonararcTc.{ cneAyrorqzlr o6pasonr
1 ) gneKTpoMafHrzrHoe, cJra6oeo rpaBr,rrarlrzoHHoe, crrnbuoe;
2) cla6 oe, cr.rJrbrro e, rpaBprrarluoHHo e, gneKTp oMaf HHTHo e ;
3 ) 3neKTp oMarnlrrHo e, rpaBlrrarlnoHHo e, cna-6o a, cr,rJrbuo e ;4) rpaBr4Tarl[oH]:ro e, cla6o e, gneKTp oMarHr.rrH o e, cr,rJrb Ho e.

rlpouexyroqHa_s arrecrarlufl rrpoxoAr{r n Sopnre gK3aMeHa.
Bonpocrr r er<gaueny
1. Tennonoe r{3ryrreHue. pasuonecnoe r.r3ryqeHue. Xa

r,r3nrreHrrr.
2. .A6coruorso qep'oe reno. 3anou Kupx.rofra. 3axon cre$aHa-Eon

BuHa.
3. Pacupe4eleHr,re gHeprralr B cneKTpe a6conrorso

4.

5.

6.
'7

8.

9.

10.

11.

12.
13.
1AtT.

15.

16.

f{xtraHca. VnrrpaQraoneroBa{ raracrpo fr a.
KeaHronas fr{rrore3a z Sopuyna IInaHr<a
Bneunrzft $orosnexrpuqecrufi s$Ser<r ra

3Q$err KounroHa 14 ero reopur.
MoAenr aroMa Pesep(pop4a. llocrynaru Bopa.
fzuoresa 4e Epofinx. Or<cneprzueHTaJrbHoe

Mr4KpOqacTr4rI.

ero 3aKoHbr. Ooronr,r.

Arou BoAopoAa.
noATBeprqeHze

Cootnonrelrrre Heorrpe4eleuuocreft .

rroreHrluanrurrft 6aprep.
crlrrJrJrrTop.
sneKTpoHa B aTOMe BOIOpOAa.

MA|HUTHOE KBAHTOBbIE Ic.ZrC]'iA.

17. KnaHroBaHr4e gHeprr4r4 sneKTpoHa B aroMe BoAopo.{a.
llpanrauo ot6opa.

18. Op6vrralrurrft r4 MarHltTHuft naoueur 3J]eKrpoHa.

qepHofo Tena.

coxpaHeHrzt

yer

->y+y.

aut.r.onefi.crsun

V TEIIJIOBOIO

aHa u 3aKOH

rrayna Peler-

cnoftcrn

flannoe, p6zralrHoe u

Cnerrp BoAopoAa.



20.
21.

19. Co6crneunrrft Mexanz.{ecxvft
nnarnvruuft MoMeHT sJreKTDoHa.

Onur lllrepna u fepnaxa.
flprzuqzu 3alpera fray nu. llepzo4ra.recKar crrcreMa sneiueuron M
flornorqeuze, crroHTa'Hoe r4 r'HAyrlupoBaHHoe rr3nrreHrre.

3finrureftna.
22. .fIasepw. Ilprznqzu 1eftcrsws na3epoB.
23 . Knaccv*ec*as, Teopv,r rerrJroeMKocru. 3anoH,{roroura n rIuE.
24. KnantoBaf, Teoplrfl Te[JroeMKocrz Oft ururefi ua.
25. 'leopu{ rerrJroeMKoqu ne6as. Oonourr.
26. lsosouu u (peprrar{oHbr. rlon.srre o KBaHroBbrx crarrzcrr{Kax

Oepnara-,.{zpaxa.
27. SuepreruqecKr{e 3oHbr B Kpr.rcraJrJrax,
28. PacnpeAeJreHr4e sJreKTpoHoB rro gHepferr.rqecKr4M 3oHaM. Kracc

TeJr Ha MeTaJIJrbI, rroJrynpoBo AHLrKkr r.I AIZ3JreKTpI,rKLI.
29 . c o6 crB eHHa{ 14 rrprrMe cHar rrpoB oAr.rM o crr.r rroJryrrp oB oAHr4KoB.
30. SuerrporpoBoAHocrb TBepAbrx TeJr. TevrneparypHax

s.IIEKTP OIIPOB OAHO CTI4 METAJIJIOB I,I IIONYN.POB OAHIIKOB. VP ON EUr @ EPr, 
3 1. P-n repexoA. llonynponoAHr.rKoBbre Arzolbr.
32. xaparcTepr{crrrKrz aroMuoro s.upa. Mo,qeJrrr aroMHoro srpa. Macca

fln.Pa'

MoMelrr HMrryJrbca gJreKTpoHa (c:

Cuzno:soe r{ MafHarHoe cfrr4HoBoe

AeJreHr.rr sAep.

33. 3aronrr pa1rroatTtrBHofo pacna2ra. Anrcpa-, 6era_ u
34. 5{gepubre peaKrlrdr.r 14 3aKoHbr coxpaHeHr4l. pearqur

.IIeneHr4f,.

35.
36.
37.
38.

I'earqrz.s cr4HTe3a aroMHbrx x4ep. llpo6JreMa ynpaBJrreMbrx repMoJ
B u4u ns auuo4efi crnuit z xnaccz ft uKarlu.f, gneMeHTapHbx rracrrirl.
Mero4sr p err{crp arII4 14 gJreMeHTapHbrx qacr[rl. Ko crran.recxrre rvrrr{.Llacrvqtr ?r aHTrzqacrraqu. Hefirpnuo. Knapxz.

Ca*rocrosreJrr,Hafl pa6ora cryAeHToB BKJrroqaer n ce6.s:

gnepu4rr B cneKTpe a6colroruo

1' Ay4zlopuar caMocro flTerrb*afl. palora cryAeHTa no Ar4crlr4nnr4
rT A TT A6 OP ATOPHbIX T4 ]IP AKTI,IqE CKI,IX 3 AH AT lI flX TIPI4 P EIIIEH I4N 3 A AA.c.,2. Bueaygrzropuax caMocrosreJrbHar pa6ota BbrlorHserc.s (

Y|NYONEHHOM I,I3YIIEHLI]"I ATICI\I4IIJII4HbI IIO TEME NPOft4EUUOfi rrErCqrAU, trPZ
na6oparopnrnra pa6oranr. ocuonuoft Qopuofi canaocro_f,rerlnoft pa6orrr cr.y
r43 y qeHr.re KoHcrreKTa rexqrafr , peKoM eH.qon aHnofi Jrrzrep arypbr.

caMocrosreJrBrras pa6ora 3aBeprlaer 3aAaqu Bcex Apyrzx BlrAoB y.re6H
MOXer ocyulecrBntrbcs Ha JIeKIII{'X, ceMr4Hapa:K, rrpaKTIZqeCKI4X 3aHflTLrflX.
3aH.rrrr.r.f,x, noHcyJrbrarlz-sx. KaK Qopnaa opfaHr{3ar{au yve6HOrO npoqecca
pa6ota cry.ueHToB flpeAcraBfi-fl er co6ofi qeoarrunpuuna""yro cucreMarr,rqecK
no npzo6persHr,rro sHaHrEfi, ocytuecrBJrseMyro BHe rrropr4r,r.

KoHrp om Bbrrro JrHeHr{.f, caMo cros:rerurofi pa6 orrr o"yrqe crurr{erc,
3AIIII4TbI IA6OPATOPUTX PA6OT IIO AIZCUI4 NJIT4 HE, II PI,I BbIIIOJ IHEITLILI
3K3aMeHe.

Kaxoe LI3nf{eHI4e Ha3brBaercr rerlJroBbrM, vr qeM oHo
(rrepe.rr,rcru're xarcux) Br4AoB raslyreHrzr?

2. flaine orrpeAeneHrzr ocuoBHr,rx xapaKTeprr crrrK TerrJroBof o
Ha3brBaercr a6conrorno .repHr,ru?

3. C$opuynupyftre sanoH Kzpxro$a,
4. I(arcoft Br4A rrMeer paclpeAeJreHr.re

Hapucyfire Kpr4Bbre paclpeAeneHa,
Ans ABp( reMrreparyp (T>T1).

B 3arluclrMocrl,r or Alunrr (rznz ) nolnu

ns). CnnHoerrfi
BbIC III4CJIA.

Itoe(f $rzqueurrr

3fiHrurefiHa u

LIt TBepALIX

3ABI,ICI,IMOCTb

3Heprr4f, CBfl3I4

raMMa-r,r3JryqeH14

rrpaKTu

rrx pearcquft.

BbIIIOIHSeTo.f,

A9HTOM rrpu
TO,{TOTOBKC K

flBJIfl.ETC

ro flpordecca 14

ra6oparopntrx
cTorTelbHa_fl

AC{TCJIbHOCTb

BbIIIONHEHI4fl I,I

x sa4anufr, na

EIIHA,f, peaKrIr4t

oT Apyfrzx

r4sryqeH s. Kaxoe re.no

uoro rela?



onI{HaKOBr,I?

9. B .{eM cocror{T rBJreHr,re, Ha3brBaeMoe ( oroeQSeKToM.
10. c(fop^aynupyfire 3aKoHbr soros(f$e:xru. 

-g qeM era 3aKoH
rrpelcraBJreur4_rrM KraccuqecKofi Qnsuxra?

5.

6.

7.

8.

21.
22.
23.
24.
25.
26.

cSopuyrir.rpyfire 3ar(oHbr cre$aHa - EomuuaHa rr cMerJI e-sus.Bu'a.
3anu'rure (popnayny pene.s - [*uuca v roscHrrre cyr6 ',vr

raracrpoQtr".
lSanzruure Qopuyny llnaur<a 

'o ''o.scHr.r'e 
cyrb ero xsaHronofi rr4rrol

Kaxoe rr3 TeJr, qepHoe r4ru HerrepHoe, r.rMeer Bbrrrre reMrreparypy,

I(axze KB aHToBhre rryrc ra o''zcblB aror c o crofl HI4e MuKp oqacrrzqrr?r{ev onpe4er.f, ercr gneKTp oHHo e co cror H Lre kB o nvp oB aHHoro aroua?
C)6r-scH,nre 

''poqecc 
o6pasonaurr, gHepferr.rqecK'X 3oH B TBepAoM

o*rero 3aBprcflT,uvpv*apa3perrreHHofi sourr r{ r{ficro yponuefi e
KaKoe a 3 o HHa;t crpyKTypa [poB oAHrzKa, r o Jryrrp oB onHrzKa u r43 ofl.sroO6rgcszre MexaHr43M co6crseuHofi v upauecuofi

rrpr4 rrpo

1 1. KaK Ka'recrBeHHo, cJreAys non'onofi Kaprr{He vsryqeHLr', olrxcnutt
12, o6r-flcuzre 3aKoHbr Qoroe00ex ra, 

^c*oa, 
zs $opnay*r 3ftsrurefiua

13. rlro rarcoe KpacHaf, rpaHliqa $oros$frerra. .{eM orprA.n"rrr, .
rlranzuuofi .racroTbr? rlro nnzser Ha [oJro)KeHr{e KpacHoft rpanuqrr14 Yro rar<oe (foroenerraeHT r4 KaKoBa ero BoJrbraMnepHas xapaKTeprz

15. llouenay Srrna orBeprHyra MoAenb arorua To^,rncona?

19. lKaxze rr4rrbr coy4apeHzft Bo3Molr(Hbr Melr(Ay 3JreKTpoHaMu,
gneKTpr4qecKr,IM lroJreu, a a:rouarraz?

20. B qdM 3aKrroqaercr orrbrr (Dpauxa u fepua, r.r KaKr{e ocHoBHbre
cAeJraTb Ha ocnoBaHlzrz' Ontna?

fionyllpoBolIHr4KOB.
27. Kaxon ftulz.recxufi currcu rroHrrr4_,r ypoBu{ Oeprr,rur?
28. r{err,r o6rscHsercs pa3rr.rque reMrreparypnofi gasacr.rMocrr.r sJreKrpo' MeTaJrIroB r{ [oJryrrposoAuraKon?
29' o6rscHzre 3aBrrcr4Mocrb rroJro)KeHz{ ypoBux (Deprrau rr Korr

- Hocr4Te tefi :tapxaa B rroJryrrpoBoAHr4Kax or reMrreparypbr.

i9 O6rscuzre Srasuuecrre rpoqeccbr, rrpor4cxoAsurue npu o6pasoeanu
31. Hapucyirce o'epferr.rqecKrze 3o'br B o6nacn:u p-r, n"p.*ona u

cocroar 4eftcrnue BHerrrHefo gneKTpptr{gcrcofo rroJH Ha p-n nepexor.32' r{ro Ha3brBaerc.rr paAlroaKTznnoctrro? Kaxze rrpoqeccbr orHoc
pailvoaKTUnnrx?

Fila're^a ocHoBaH rrpz'rlr4rr peu4crparl un' Lr rr3MepeH,rfl paruoaKTr4BH
Karze upz6oprr npraMerlfl ro "t c s. Iiils. srzx rtereft ?
o6lscH're ycrpoficrno u rprrHrlrrn 4eftcrnrar cqerqr,rKa feitrepa,
onzurrare [p oqeccbr, [por4 cxoA.srqrre B rr* op a3p.sAHbrx cserqr4 Kax.
llepe'rzcrzre srz:zuecrcrze npo{eccbr, rrpo,ncxoA.firq,ne [pr4 B3a!rMo,4

r,BnrreHr4s c B9IIIeCTBOM.
37. B r{eM 3aKnroqarorcfl rrpoqeccbr ynpyroro pacceflHus.

gJreKTpoHoB Ha sneKTpOnax?
38. tlenl o6ycnonneutr rrorepr4 oHepruu qacrr4rlbr

nofnotqarcuyo cpe4y?
39. rlro npoucxoAr{T [pr' rrpoxo>Kle'wrgne*TpoHa rrepe3 uoruorzre*?
40. I(axonrr oco6eHnocrr4 rrpoxoxAeHrr.s qe)pe3 rrorJrorrrreJrb MoHogHep

aaJJ.

34.
35.
36.

rracrr4rl z B-zsnyleHIZ.'I, r4Meroqero Herrpeprrnnr,rfi SHeprerr4rr ecxuit

rpa@zoneronofi

r{x -f,pr(ocTH

IIpoTuBoperraT

lporosS{er<r?

BOe 3HaqeHr4e

.4elz aroua?
puylrzpyftre

ycKoprreMbrMr{

BOnbI MOI(HO

?

npoBo,4r4MOCTr4

poBoAHOCTr4

III4 CBOOO,IHbIX

p-n nepexola.
cHI{Te, B r{gM

K r{IzcIy

vslyreuux?

3JreKTp flIpa}'4u,

wu qepe3

R-r

R-r



7, YqEEHO.METOAI4TIECKOE I,I UHOOPMAIII4OHHOE OE
Ar4 CrIVnJruHbr (MoIyJnr)

a) ocnonHarr Jrrrreparypa:
1. @'zsuxa. Bonuoeas orrrr4Ka. KsaHroeas [p,upoAa zsryuenur. 3,r

r4epuoft (fu:uxu: v.re6. noc. I c.z.KysHeqon, :\.M.rr4rep - j-. 
".4., 

,r.
Ilyson. y.re6.: HI4III I4HopA-M,20rs - 2t2 c.; 60x90 r716.(n) rsnN q?s-
P exczru Ao cryrra: rxtp : I I znarrium. com/b o okread2.php ?bo ok:4 3 g 1 3 5 .2. Tauurrrcosa-Byurenu'rr4.vr.(DzsuKa. rlacrr 2.ontuxa.Knanro
crpoeuze u (pusuuecKze csoficrBa BerrlecrBa fonerrpoHHrrfi pecypc]: y.re6nu
Eyurrenu u u.r4.- 3nenrpou. TeKcroBbre raHHbre,-- Mancx : B rnnefi ma.f, rrrKoc.- Perxw Aocryra: http ://www.iprbooksho p.rul'3 5 5 61- oB c <IpRbooks >.

3. fa'rxun A.o. Jler<qvrlrrro Sr.rszr<e [3nexrponu'ft pecypc] : [n u.] / A.
llporcoruena ; Bra4nrrarzpcxzfi rocy,(apcrBeunrrri yrr"nepczre,. r4MeH
f puroprennrla v Hzxoua.q fpzropren^ra cioreroBbrx 6nr9.- Bnarznrup :
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1. )Kypnan <KsaHToBa{ gJrer(TpoHrrKa)).
http : //www.mathnet. n-r/q e l ar chiv e.

Apxrzn HOMepOB.

8. MATEPI,IAJIbHO.TEXH]IIqECKOE OEECIIEqEH
AIICIIT4IIJII,IHbI

Jlerqzonubre ayAr,rropv[ oc'auleH'r AocKoit, (lns Me'ra vru
rrp oeKIIproHHbx cLr creM, rrp o eKTopoM I{ Hoyt6yxorvr.

Ay4rzropzz Am rrpoBereHr{x ta6opatop}rbrx saHsruir oc'arueHbr
BbrrroJrHeHrrx la6oparopHbrx pa6or:
5. 1 . OnpeaeJreHr4 e rro cro.f, HHoft Cre S ana-BonrqirazLu a.
5.2, I4zyueur4 e Bnerrruero (f orosft $ercra.
6.3. onpegeJreHr4e pe3oHaHcHoro rroreHrlraa-na uor6yx(AeHrrs aroMa vreronorr Gr
6'6'r4zyuerrI4e reMrleparypuofi sasucl4Mocrrr conporr4BJreHrrr [onynpoBoAHr4Ko
6.7.Lrzyuewr{e BoJrb?'-aMlepHbrx xapaKTepr4crrrK TepMoqycrBurenbnbrx cor
6. 8, zsy.renr{e BoJrbraMlepHbrx xap aKTepr4 crrzx S oro co.rp orruo.rr"".

Jler<quoHnbre ayAr{ropr{Lr ocHarrletrut 4o.no fr, (ri, Merra vrvr
npo eKrlur oHHbrx cr4 creM, rrpo eKTopoM r.r uoyr6yrconr,

Ay4uropuu nrrfl [poBe.4eHr4r z'"sruit ocHarrleHbr coBpeMeHHbrMrz
KoMnblorepauu, o6le4nnennrruu B JloKanbl{yro BIJrr cJlr4TgnbHyro cerb r4 yKoM
TTEO6XOAZUbIM CI,ICTEMHBIM KI IIPI4KJIAAHbIM NPO|PAMMHTTiTI O6ECNEqEHLIEM.

, 3KpaHoM AJI'

BKAMT4 AJI'

nxa - fepua.

MapKe sKpaHOM Ans

JIEKTOBAHHbIMI4

wfr.



Pa6o\afl. rrporpaMMa Ar4crllrnnr4Hbr cocraBrega B coorBercTBr4r4 c Hlz,fll.r^n O|OC
Ilo uo HarlpaBneuurc 12.03.05 Jla:epuax rexHr{r(a r,r rra3epHbre rexHoJrofuu.

Pa6ouyro rporpaMMy cocraBr4Jr npodeccop xase,r:pH orllM c.M. ApaKenqg
(@I4o, no4nncr)

I'eqeuseHr
(upe4cranrzrelr p a6oro4arenr)

7(n '/
(Mecro paoorbr, AoJr OIIO, uo4u

Ilporparvrnra paccMolpenapr o4o6peua Ha 3aceAaHzu ra{e4prr OzIIM

3ane4yrorqrafi xa$e4pofi C.M. Aparenrur
(OHO, lo4nucr-_

Pa6o'rafl, rrporpaMMa paccMorpena rz oAo6pega rra 3acelalv\r y.re6no_uero4 it xotvtuccuu
HAnpaBneI{krfl

llpe4ce4a:reJrb KoMtrccrar4 C.M" Apaxerln

vu')

JII,I C T IIEPEYTB EPXNEHI,I'I
PAEOTTEfr Irpof pAMMbI AI4CIITT[II4Hbr

Pa6oqas nporpaMMa o4o6peHa Ha
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3ane4yrorqrzft xa$e4poft

Pa6o.rag nporpaMMa o4o6peua
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3aee4yroqrzfi xa$e4pofi

Pa6o.ra.s [porpaMMa o4o6pena na

IIp oroxou s ace 1anvrs. xa$ e4prr Jrl!
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yue6urrfi ro4
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