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1. UEJIb OCBOEHI,Ifl TIJII4HbI
sMr,r ocBoeHn4r AucrlurlJllrull <()cHosbr K

Hr{e npeA0TaBJIeHHf, Oo OCHOBHbTX

TEXHIZKI{,

Oopuuponauue sHaHzfi o,6 ocHoBax pa6oru BAHTOBbIX

3neKTpot{I4Kr{)) fl BJIqIOTCS :

brx HarrpaBJroHrrrx pa3Bprrufl onruqecxofi lr

yonlurelefi u reHepraropoB, o
3Il3KllpOM.alHI{THOfO r4atnyvLeHl{fl, I\

J. llpao6pereHpre qpaKrr4rrecK r{x HaBbrKoB HaqaJI pacqera rrapaMerpoB na:iepHof o ld3q/qeHr4q,
nrr6opa bHbrx oxeM KBaHToBbrx ycvururcetefi ptt eHI,Ig IOCTaBIeHHLTX 2iAAAI{, [OOTpOeHr4r tr
Qvn HI,I{ OIITI4IIECKI4X KBAHTOST,TX VCI,UII4TCIEfi .

2. MECTO Ar4CUr{[JIUHbI B PYKTYI'E I)IIOTT BO
[JrraHa <Oc,nosbr rsaHroeofi gneKTpoHr4Krd)) o'r'HocllTcr K oof3aTelrbr{blM AprOqVrTJtvrHaM

6asoeo qacru E1 ocnonr+ofi npo$eccuonalrnofi r,uofi nllor praM MbI. I4sy'rcuue Azrcrlr4rrnriHbr
IIpoxo B qerBeproM cer\4ecrpe. B y.re6uorra rrJraHe H HoMep I;l.C).28.

x na3epHoro r{3JryqeHr4f,, 0 3aKoHax

r{eHl{e AVCUHrI,lrrdHbr rlpeAnonafaeT HaJIHT{Ire

IIo x B paMKax v3yv'eular Ar,rcqx.rnntrH <(Dasvxa
l/ cryAerrroB $yu2qarr,rernuLrrbHbr)(

<()cHoeB,r nsarrrosofi cbugaru>,,
3gaHwit,,

<C)cH0sbr
OIITHK a rapKe HzLIIrllrIr{3 $yugarr,renrulrrbHbrx MareM arn nn>'. gHanz.ft.

neAyrournK AlrculrilnriH 14 DpaKrurft: yve6HoroBOeHHe AHCIlHIrJrr,rHbI HeOOXOATIMO An.fl lr3yr{eHut
ruIAHA: pHa-rr rexr{Bxa>, <Jla:iepHbre rexHorrorvntt, Hbre H3MepeHI4r), <MaremarnqecKoe
M BaHre o ra:epuoft Qusme>, <llpous rrpaKTl4x:a), Bbrfro.rrHeHlre nrn'ycrcHoi
rcea.nzQ rcaqzonHofi pa6olrr.

3. IIJIAH}IPYEMbIE PE3YJIbTATbI OE qEHUq IIO NUC:UilIIJII,IHII
HHpyeMbre pe3ynbTaTbr oOYrIeHnt IIO A.,c JIplHe, cooTl:IeceFlHble 0 flnal{.t{pyeMErM}.1

raMH ocBoenus CTIIOI]..

bne p e3yJrb'r'a.Tbr ooyqteFll4ur rro AI4crrIaIJrr4He
3'lanbr Qop u lzpoenHprr Korvrrrelesrlufi

ble 3aKOl{bI eCTeCl'BeHHbIX Harv'K" OCHOB.F{bIe

paooTlfl4 14 npoll3Bollc'rBa :ureMeHToB 14

puofi rextrltxtt, nit:iepI-IsIX TexHoJtofzrtecKltx
K)I(e O[THr](3Ctr:HX MaTep14iUIOI] 14 3JIeMeHTOB;

Icrarypli Lra:epHoii TexHHKH, or:o6euuocrlr ee

flrh npoH3BOl[cTBa, a TaKjKe .ycnoBL1fl, 14

yaTa\uw.
ecTecT'BeI{.FIOHayrl Hbl e H llilI(erlepHbl e 3HaHI4q

HVrs, KOI]CTllyI4pOBaHVrg, fi trpor43Bolc)TBa
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eHwr v oopaooTKLl r4HQopMiauzl4, ocHOBbr

ut Jla3eprrbrx cHcTet\4, a TaK)r(e x(e llpLrMeHeHr4e

II4VI.

AH€UIAT14T:{CCKHC perxerFrl4t 3aAilrr r(BaHToBor.l

TeopeTHqecKr4e 3r-taHHrr llpplqeoKH ntrHM€)HrTb

KI4X 3allart.
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Co4epxaune JreKrIrroHHbrx 3ar
lAer 1. I4cropur xsaHroeofi 3JreKTpoHnKrr.
m I l4cropux xsaHrosofi gJreKTpot{HKLt.

Iep)KaHHe reMbl: ?Icropux co3AaHHr lasepon. Mase
p'el 2. Ocnosnr rfusurclr Jra3epoB.
ra l. llouorq€FrHg z r4orrycKaHr,re csera rcsaHrosofi
Iep)KaHr.re TeMbr : rccHosrr xBaHroBofi Teopr{r4 r.r3Jryrr

n eos6yx4eHH,oM oocroflHr.rr4, BepoxrHocrt
e, flououleHze cBera. Koe$$uqneuru 3fisrurefiHr
ccm yponneft.
m2.IJluputta rE $oprvra cner(rparrbHoir luuua nzr'y,.
Iep)KaHr4e reMbr: EcrecrseHHoe yurr4peHr,re. Clexrl
I,IreJrbHoe yrxupeHae. Jlopenqon KoHryp. (Dop
r. [olleponcKoe yrrr4peHne. fayccon xorrryp. Cparr
ra 3, Koe$$uqtretF{r yctreHt4fl axrnsHoft cpeAbr.
tepxaHrie reMbr: Bepo.rrHocrb BbrHyxAeHHofo tre
)qeHue BbrHy)KAer{Horo rr3JryqeHnx. Kos$$urIHeHT \

ra 4. HesacurqernHufi noe$SzqueHr ycr4JreHr4r.

teplKaHrre reMbl : Henactrrqeunrrfi xoe$$r4r{r4eHT y(
BaHHbrx [epexoAoB. lllornocrr $oronon Fr

:e HaceJreHHoc'H,r BepxHefo yporlH.rr l]pr4 BKJrrOqe
{ocra BAoJrt axrzsHofi cpeAbr 6es y.rera Hepesol-
cpeAe.
qe.n 3. Ksauronb,re ycr{Jrr.rreJru - Jla3epsr
a I. I(saHroBbre )/cr4JrrzreJrn.
,ep)KaHr,re reMbr: Vcrpoficreo Jra3epa. floporonrd
o r.{3JryqeHl4.rr Jla:tepoB B 3ZTBHCHMOCTII OT npo3pa
)cTb BbIXOAHO|O 3epKajra.
a 2. Pegonaropbr Jra3epoB.
ep)r(aHr4e reMbr: 'Ianu pesouaropoB. .{uarpauua .,

fr no 4ucqun.lrflnt€l

. Jlaseprr.

:reuofi.
rHug. CrouralrHoe rz3ryqeHr4e. Bpenrr )r(H3HH
rrroHTaHHoro rrepexoAa, lln4yqzrponaHHoe

" C)6r e\,rHas fl.rrorHoclb o r{eprua. I,[He epcrra.a

:)HMA,

anr,Hafl IV.HU fl , rroJrylnr4prrrH a, g,Apct, Kpbubq.
r-Qaxrop. O4uctpo4noe u HeoAHopoAFroe
HeInHe JIOpeHUoBa u ra:yc}oBa npocf'2ngfi.

)exoAa c yqeroM yutHperrr4q cnerrpatsHofi
oL,r JreHHfl axrz.sHoft clleAr,t 

"

vreHur' Kos{rSuqraeHT ,y'criJreHur c yqeroM
rcErLrIeHHr. I{ureHcHnHocrt FraobrlleH}ir.
{vr4 vt BbtKJrK)qeHI4pI HaKaqKr.t. ?IsraeueHze
ttHcHbrx norepr,. HepesoHaHcHbre [oreprl B

noe$QuqzeFtr ycr4JreH?r m. LlureucuBHocrb
Hocrr{ BbrxoltHofo 3epx:aJta. Our:nN,ransHarr

lrofiqusooru. Kaycrlrra, cpopnru Kayc;Tr{KH.



{ocrou r4 HeAocra.Tna ycrofivunbrx pr Heycroftquerrx
3. TpexyponHessrfi H qerbrpexyponueetril

AepxaHrze reMbr: 9err,rpexyposHesufi na3ep.
na3ep. r4creMa cKopocrHbrx ypauueuuft .

4. Molosrrii cocraB vtr,r.vrreHrs,.

lgpxaHr{o reMbr: Mogoaufi cocraB r,r3JryqeHr4rr

flollepeqHb,rx MoA Bbrcruero nopqAKa.
pe)Kr4Ma re,Hepaqr{r4.'Ipexseprurtnufi pesou

nra 5. 3HeprerrirqecKr{e xapa.Krepucrr4Ku na3epa.
pxaHr4e reMr)r : 3ueprern,recKr4e xapaKT epncru
6. flpocrparrcrBeHFrbre xapaxrepr4crprKr4 na3epH

TeMbr: llpocrpaucrBeHHbre
IIo ceqeHllrc [yqKa r.r pacxoAr,rMocTb ry/r{Ka.

7. OoxycupoB,Ka Jra3epHoro H3ryireHuq.
AepxaHr{e reMtbr: OonycraponKa JrutsepHoro
r.srHa. CauoSorcycupoBKa,

T
C

8. I(orepenrHocrb cBeroBr,IX BoJrH.

HVe reMbr; Bpenreurra.r KorepeHTHocm. B
llpoc HcrBeHHar Kor-epeHTHocu. JPagnyc KofepeHTHocrr{.

Ma 9. Cztr,tsonvKa gHepreTHr{ecKHX ypoauefi.
Aep)r(aHr{e reMbr: CHil,rso.nuxa 3HeprcTr4qecKvx
qecKHX yponuefi MoneKyJr.

Co2lepxauue rIpanT[r]
Koe 3aH.slne I <On;re4eneHae roe$$rzqr.r

qecKoe 3alrxtve 2 <OryregeleHae yrxr4peHr,rt
KTuqecKoe 3arrflrr{e 3 <Onlle4enenue xosSSu
KTr4qecKoe 3aHrrae 4 <Pacqer pe3oHaropD"
KTr{qecKoe 3ansrvrc 5 <Onlle4eleHr{e MoAoBofo
KTrrqecKoe 3aFrrrue 6 <Pacqer pacxoAzMocrr4
KTuLrecKoe 3aFrf,Trae 7 <Onlle4enenlae pa1kryaa

Co4epxaune .na6oparopH
puar pa6ora 1 <Onpe4eneHue AJTHHET BoJrH

puar pa6ora 2 <Iprauqr.rn pa6orsr
paropHar pa6ora 3 <Ilpnuqnn pa6orrr lasepHofi
paropHa.fl pat5ola 4 <flparrqun pa6ortr rov

pa6ora 5 <Jla:epHuft npoenqnoaHrrfi
BO3ner4 n.g Jla3epHofo H:lnyqeHhr r{a noBepxHocTb MaTe
Herrpe M na3epHbrM r.r3ryqeHr4et\4 )).

r, pa6<>ra 6 <Onpe4eJreHae yuonofi
ME,IIH)),

patio'ra 7 <Jlasepntlfi npoerquoHnslfi
BO3Ae n€BepHoro u3rryqeEr4fl Ha noBepxHocTb MaTep
HMyJrbc M Jra3epHbrM r43Jl yqeHr{eM)).

ar, pa5ora 8 <OqeHxa MoHoxpoMalnqH
r43nyqeH Jra3epa Ha rrapaK MeAv).

5. OEPA3OBATEJIbHbIE
[oAaBaHr{H llucrlun.rruHrr <OcHogbr nsaHrosofi

ble TexHoJIOIItr4 KaK TpaAHIII4OHHbIe, TaK 14

METOAOB

A [BHbIe H r,rHTep a KTrrBHbIe MreroArr o6yueHlr.a :

HoprsKnq cucTeMa o6yueuut (

);
fpyn[ax (BbrnoJrHeHne
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TI

TI

qEHIIE B MILIIb]X

nerc);

);

bI (AeMOHCTpA\r4A Ha neKrlr,roHHbrx 3aH

MyJILTilMeAITa rexHoloruft (

JIE

MCHEHVE

na3epa. Morqnor:rr,
nyqKoB.

Kr4 Jra3epHbrx

Sfiuurrefirro>.
n'npaluroft luHr4r r43ryyeHu.s ).

KpocKorr CVL-I0 Als uzi6noAemps o6tacrn
,'tos (1 qacrb Bo3Aeficrll,re Ha loBepxHocrb

CXOAHMOCTI4 H3J]yqeHnq na3epa Ha rrapax

KpocKon CVIL-10 Als Hti6moAeuux olirracru
(12 uacrr: eosgeficrqiue Ha rroBepxHocrb
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IEHOTIHbIE C:PEACTIIA AJIfl TEKY IIIE
EXyr ortro il ATTE clrA rlvtu tto I{TO

HMeHeHr.reM KoMnbrorepHbrx npesegraqufi vr

t4Jrr{ KoMflbrorepa);
TILIOHHO-KOMMyHVKaTIT4OHHbIe TexHo lrorvu

MoHr4ropr4Hra'rexyqefi ycneBaeMocrr4 cryAeHronr

HO-METOAIITIECKOE OBECIIETII,HI,I

[oHTaHHOe U3IyrqeHI.Ie.

)I(rr3HH qac'ulllbr e no:l6yxgeHHoM cocro;rHu
flTHOCTb CnOFITaHHOTO nepexoAa.

HAyIIHpOBaHHOe U3nyrreHue,
JrorqeHr,re cBera. Itos$$raquenltr 3finurrefisa.

Har HaceJreHHocrb yponueft .

KTpirlbHa.s Jtl4LILtA ) nOJTyIilHpI4H A, flApO, KpbrnE r.
r(HoBr,rreJrbHo e yrrrupeHlre. JlopeuqoB Ko HTyp.

AHopoAHOe H HeoAHopoAHoe yrxr4peHr.re,

BcKoe yrrupeuze. layccoB Koqryp.
BbrHyx(AeHHorcr nepexoAa.

HIre BbrrIy)KAeHHOtO I,I3ryrleHnf, .

os{r$uqraeur y cureHnfl axrlrsHofi cpeAbr.
uqeHuufi x,cs$SuqueHr ycprJreHaf, .

HTeHCHBHOCTb Ha.cbrrIleHrul.

HEHHC I4HTEHOABHOCTI4 BNOJII, AICTASHOfi
pe3oHaHcHbre norepa s ax-faeFrorl cpeAe.

crpoftcreo Jra3epa. AxrueHas cpeAa.
crpoft crno na3epa. Cucrelra HaKar{Ktr.
crpoftcrno Jra3epa. Pesouarop.

erfi xos{rQuqr4eHr y cvrneHpxfl,.

HCI4BHOCTb BLIXOAHOIO Z3IyrIeHur JriBepoB
pKaJra.

MZLrrbHaq npo3tpaqHocTb Bbrxol[Horo 3epKajra.
I'-

pe3oHaropoB.
fiqHerle u neycrofiuuBbre pe3oHaropbr.
fpaMMa ycrofiuunocru.

crr{Ka, Qopvt r tKaycrr4KH.

ToHHcrBa H HeI[ocrarKu ycroftuznrrx u Heycrofiv
Aoerlfi cocraB 14 3JryrreHpr.fl . llpo4oltHue Mo,Abr.

o4onrrft cocraB r,r3ryqeHu.f,. Ionepeunrre MoAbr.
oHoxpoMarar{HocrTb Jra3epHofo u3ryqeHzs. ycros

rcepKaJrbHblfi pre:oHarop.
qecKHe xarpaKTepr{c"t'vKLr na3epa.
qecKr{e xarpaKreprzcr,HKr4 nruepa. KilI.

eHI.IIO q/qKa.

Kycr{poBKa na3epHofo rBnyrreHr4.fl .

yOI4Ha pe3KocT{,r l[yrrKa.
peAeneHr,re pa3MepoB nflTHUl.
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)HT yCHJreHrfi c yqg1or r{HAyrlr4poBaHHbl

Soronon HacbrrleHaf,.

CTYAEHTO
bI

cpeAbl

HHbre xapaKTepHcTAKr4 JrzBepHbrx

HHLre) xapaKTepnrcTr,rKla na3epHbrx rlyqx

-$axrop.

IIepexoAoB.

yqeTa Frepe3oHaHcHbrx rroTepb,

)

oAHOMOAOBOtfo pexcaMa feFrepatlr4ll.
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peMeHHaq KOIepTOHTHOCTb. BpeMr{ KOIepeHTHOCTr.r.

HCTBeHHaT KOfepeHTHocTb. PaAr,ryc
HrapHbre npoueccbr B fa3opa3p{AHofi ruril3Me.

Ocuosrr KeaHlosofi Teoputr r,r3ryqeHr4.s.

no:6yx<4euuoM cocrorHua. Bepo.rruocrb c[oHTut
Hu4yqrzponatFrHoe rz3JryqeHze, llorlorqeHue
IJIOTHOCTb SFIept]Itr.
I4unepcuar HaceJreHrrocrr, yponnefi .

Ecrecre eHHoe \/[rprp eHpre. C lercrpal bHafl rvtHwfl ,
CrorHuosureJrbHoe yrxr4peHlre. Jlopeuqoe
HeoAHopoAHOe ylrr4peHr{e.

[oueponcxoe yrrrupeHue. fayccon KoHryp.
Cpamreuue JropeHrloBa r{ fayccoBa npoQHnefi.
Bepo.rruocrb BlbrHy)fiAeHHoro nepexoAa.
Ceqeurae BbrHy)KAeHHoro H3JryqeHlrf, .

KooQ$r.rqzeHT ycHJreHrr.s imrunsoft cpeAbr.
HeHacrnqenn rrft noetlQr4rlr4eHr y cunoanl
Kosrf rf uqrEeHr ycuJreHr{rr c yqeroM r{HAyur,tpoBaH
lhorHocrr Qolonon HacbrrleHar. I,lnrenctre
I,Isil,reHeHue HaoeJreHlrocru BepxHero ypoBHs npu
Hs N,reHeHue [rH']teHcr4B Hoc'rlr BAOJIr arruunofi cpe
HeperonancHbr(3 norepv s axrunHofi cpeAe.
Vcrpoftcrno Jra:epa.
lloporonsrft noeQQuqze wt ycvneHwfl,.

I tr4HrenczsHo crr, BbrXo.{Ho f o rz3JryqeH}r.rr na3ep oB
3epKana. Onrnualrnar npo3paLrHocrb BbrxoAHo
Tunu pe3oHa ropon. {uarpavrrvra ycrofiuunocru.
Kaycruxa, $opluru Kaycrrd Kr{.

locrouHcraa 14 HeAocrarxz ycrr:fiqzBbrx r4

Mo4onufi cocrirB r.GJryr{eHrrdq. ff po4olrnsre MoAbr
MoAonrtft cocrilB I43JD/qeEMr. llonepevnrre MoAbn

flo4aueuze [oneper{Hbrx Mo.rI Bbrctuero
2

2

2

2

Monoxporrarr4qrHocrb Jra3epHoro zsrryrueuur. V
Tpexsepra-ututrfi pesonarop.
SuepreruuecKr,re xapaKreprr crr,rKra nas epa. Mo
llpocrpaucrBeH Hbre xapaKTepr,rcrv Ka Jra3epHbrx

nJ
aJ

J

3
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ceqeHrrro rlyrlKa n pacxoAprMocTb rTyqKa.
(DoxyclzponKa JrznepHof o H3nyqeHnr,
I ty 6uua pesKo 0rr4 ryqKa.
OnpegeleHue pa3MepoB nfirHa,
Carr,roQorycHpoBKa,

Bpeueuna.a KorrspeHT'Hocrs, Bpeu.a Korepe
llpocrpancrBeHHar KorepeHTHor:rr. Pa4uyc
SrelreHrapHbre npoqeccbr B fzuopa3p.rguofi nlas

AyArzropHar caMocrorleJrbHas pa6ora cry
brx r4 npaKTHqecKlrx 3aHflTuflx npu perxeHr4r,r

BueayAuropua;r caMocro.sreJr[,Har pa6ora
Ar{cqzrrJrrzHbr 1lo reMe npofigeurroft JreKrIHH, rrpu

BbIIIOJIHE Hr{ KypcoBofi pa6ortr, OcHoeuofi $oprraofi
H3Yr{eH KoHcneKTa lexqnfi , peKoMeHAoBaunofi nareparyp

Ha,s paooTa 3aBeprxaer 3aAaqu Bcex
ocy Ha JTeFirIr4qX, CeMuHapax, npaKTI{
KOHCynb' x. Karc $oprvra opraHrz3arrur.r yue6Horo npo
rrpeAcTa ser co6ofi rleJrenarrpaBnenmyro crrcreMarr{r{ec
oc .reMyrc BHe ay,qHTopHH.

x 3aHs\-I/.NX, 3AIT'ITIISX,

HHa KO|epetHTrroQTr4.

FIOe r4lyqeHr,re.
HOrO [ep()xoAa.

Itoe$Suqr,reurrr

qHBbrx pe3orraTopoll.

BI,Ie OAHOI\4OATCBOIO pex

KrrA.
Pacrpe.4eler-rze

)r(H3Ht4 qacTuIIbI El

O6'senauarr

04uopro4uoe

Ma reHepaqHz.

HTCHCI4I}HOQTIZ IIO

CannocroqreJrLHaq

. )Igmua r( orepeHrFro crrr.

I]O AIZCIIrArurVr{e BbITIOJIHj{ETC{ HA

olyAeHroM yrry6neHuona
AroroBne x laboptrrop urr,t pa.6oranr, rpa

suofi pa6or:r"r 'ryAeHTa {BJrrreTct

rr{x BprAoB yve6Horo poqecca H rdoxeT
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9eu nrrrylcAeHHoe u3ryqeHrre orJraqaercr or c
r{ro raxoe [lapnHa c[eK'rpanbH ofi nuuuu?
t{ro rarcoe fayccon nyuox?
t{ro raroe ceqeHze BbIHy)r(,AeHHoro lepexo4a?
Vcrosae ycHreHr.rs arrzeHofi cpeAbl.
9ro raroe KoHrIeHTparInr Qoronon Hacbrxl
9ro raxoe onlu.{ecrcr4ft pe:oHarop?
Kaxne Br{AbI HaKar{Kr4 aKTrrBHoft cpe4u
r{ro raxoe ycrofiuunufi n ueycrofi.rueufi
r{ro raxoe MoAa r.tgnvqertus.?
rlro raroe MorroxpoMarr4rlHocrb uslyvenua?
Hro raxoe 4o6pornocr pesonaropa?
Or qero saBvrcl4T I(II! nasepa?
Kax yueurnr4Tb pacxoA?rMocrb uz4yuetux?
t{ro raroe Kofr3peHT,Hocrs nslyveuul?

HA OrIeHOqHLrx cpeAcT'B Arrs, [poBeAeHnq
qufi o6y.raroquxcr no Ar4ctlr4nJruue oSopulrercr

EBHO-ME:IOAI,IqE CKOE I,I I,IHOOP
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. Knuroo6ec[eqeHHocrb

oHTponb BblrloflHeHI4.II CaMOCTO.[renruofi ocyulecTBJrJrerct
ra6opa'ropHtx pa6or rro AHcrIr4nJrraHel npn BbINOJ] n [paKTHrtecKux

ca bHOII
Brna4 Taynca, Ipoxopona, Facona n xna 3reKTpoHr,rKy,

BT,ITOJIHEIIAfl

Ha 3K:3aMeHe.

urangoro?

arrecraqrdr4 ypoBHr gQoprvrnpoaarrHocrr,t
TAEJIbHbIIVI AO I(YMCHTOM.
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