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r. IIEJII,I OCBOEHI{'I NIICqIINJII{HbI

UersM[ ocBoer .rr arrc[IruII-IIrBI (CneIIDraBr,I oE3nKlI) tBrterct obeoleqeEue

6yayr{ero cne{rarucra Hay,r1loii $rauvecr<ofi 6a3oft, IIa (oropoii B Bbtclllei Texllusecl(oi

Ilrl{ore cTpoltTcc o6uemxeEepqat g cl1eq!m,1r,H,ul noafoToB(a. flocneaoBaTerbuoe n3rrellrle

abu3r-r(], aErpa6arr,rBaer clleunlbl,.recl{Iti Mero,u MbllureEvt, t]asu-recryo nlrr]all[fio, (oropbre

o(a3brBarorcr BecLMa [noAorBopHbIM| u B Apyrl,Ix Ha]'Kax. Cllelluajll'lcrbl, IlonflltBllxie

unporoe llu:uno-uareMarfiqec(oe o6pa:ooar:ne. Moryr cauocrotrrerbrlo ocBaliBarb IloBbIe

TexH[qecK.re II rrrpaBrrellll j ycnerruo pa6orarl B EIrx, Jlemo [epexo,4I-ITL or pertrelIrlq oaIIItx

3a-{aq K .upyrrM, rc(ar6 rrecrnrr,{apas6le l, EerpaasuuoEl6le rlynl' qro oco6eEHo BaxHo AJUI

npolleccnonanruoi Mo6nr6Eocr[ cfieufiarEcroB B ycjloBtltx yc(opessoro pal3BIITtt rexEl'lrur'

3a,qa.ru rlpca cneqrnaarr !!r:uru:
. Teoperr,rqecKar rroaroroBKa n o6nacrlr Stcuxrz, rlo3BoJrtlorq,u 6y,uyr4u unxenepav

op[eHTrlpoBaT6cr B [oToKe say!trIoi Il TexE qecl(oii untfoprlauua ri o6ec[eqqBa]orqat IlM

BO3MOXHOCa6 ItCnOJr!,3OB,lrI'lr rrOBBIX lbll3'lqeo('ry lprlEIIIinOB B TeX O6IIaCTtX! B I{OTOp6D{ OEII

cIleqllartl3up}.IoTcr;

. QopMtpoBaElre EayrrHoro M6I nerllu, B qacrlrocrll rlpaB[n6Horo noIIl'MaEt-It rpaE]tu

upuMer rMocTu pa3rusrr6lx $n:rvecrnx floE T[ii, 3a(oEoB, Teop[i Il yM9lr!'t oqeE lBaTE

cTeIIelIb ,{ocroBepHocTll pe3yJrbTaToB, rlolryqeEl*, c rloMotrIblo SKcflepIrMeHTanEHEX rlJII'

MaTeMaTLIqeCKTX MeTOAOB IiCCneAOBalIlI,It;

. BErpa6orKa rrp[eMoB I-I EatBbr(oB peMflttfi KoHKperEbrx 3a,4aq u3 pa3HEL\ ooJlacreff

!!r:urlr, novorarorqrx cryaeHTaM B a€ulLIIefiIlIeM peEarb ItExeEepELIe 3aaaql'

. o3rra(oMJreg[e cTyaeEToB c coBpeMelrEoi Eayrltoi a$napar]?ofi u Bblpa60TKa y Eltx

gaqaJrEH6tx ITaBEI(oB qpoBe,{eE t 3I(cIIepl:IMeIIrar61l6D( Eayrrlrb]x lrccneaoBaHlrii pa3n[LrH6rx

llrcrvecrux aoneutf u oqeII(Ii nofpeuFocrefi tt3MepeEEfi.

2. MECTO Ar{CqI{[,'II4Hbr B CTPyKTyPE OTIOIT BO

Ba)I{Ear qerr' Br,rcutero o6pa3oBaHtt - notyntrE HayqHoe [peAcraBreElte o flpllpoae li

MeTOIaX ee rIO3IIaEI-lt. or*IiKa l(aK Bea]alqat Ea}.Ka o npnpo,4e Irpa€T fJraBE]'Io pon6 B

.4ocTljxeHlill 9Tot uert.
flo ceoeuy co,{epxasmo v sa) rIrbIM MgroazlM ltccrenoszlHat qrl3tl.ka tBJlterct Mor)FIItM

cpeacrBoM o6pa:onatearnoro r Bocrl[Tarerbqoto Bo3aeEcrB[{, rIoMOftU pa3B{TIiIO

yMcrBerrHbrx cnoco6rocrei, oopMtipoBaElllo EayqEoro MupoBo33pel tt, BocrtraEulo BoJIIi lI

xapal(repa npr nocfxxeHuli nocTaDneHHo[ ueJll,l.

Or{3uRa orrloclrrct K 6a3oBoil qacru nporpzlMMbl. B coBpeMeEEoM ecrec?Bo3lraEut

rulrpo$o np[Mel{tlorct Mar€Marliqec(rre }tgroa6r. ,4rt ycrlemnoro ocaoenlu xypca Qtaruot



cryaeETaM ireo6xoaxMo 3uar! cnea)alorqte pa3aeJILI Bblclllefi MareMaruKlr: .{I'ib(bepesqltzulbMe
rr rrrrTerpa,'rr,Hoe scqncjleEae, axoQepesurIanLE6le ypaBlreHlit, aEarliTrrqecr<yo feoMeTpI4ro It
IrrHeilnJ'Io anre6py, prrbr, gIIeMeETbI Be(TopEofo aEanls4 lllarquu rovnaexcuoro
nepeMeHrroro, 3IreMeETbr Teop[Ir BepotTEocTefi n MareMaTllqec(oi cTaTrlcTl'I(II.

3. KOMIIETEHIII{II OEYqAIOIIIEIOC', OOPMI4P}'EMbIE B

PE3y,'IbTATE OCBOEHI4fl,[IIC{u[,II{HI'I <CIIEIIIJIABbI

OU3I{ItI{)

flocne.4oBarefibEoe {3yqelllle c[eurJlaB Qrcnrur oupa6aruaaer clreullibEqec(Ilfi Meroa

MbrrrjreHrir, ibt'I3lrqec(yro r:IlrTylq[p, (oTop6le oKa36DaroTct Becr'Ma rIJroaoTBopE6IMli Ii B

Ipyrfix rla}.I(ax. Cneruanucru, [on]TItlBIIIue IlEpoKoe ab[3lrl(o-MaTeMaTla'recKoe o6pa3oBaEfie,

MOryT CaMOCTOTTeJTBEO OCBTUTBaT! HOBEIe TeXEXqeCKIie EanpaBrelut! yc[euEo pa6oTaTb B

ul{x, nefto [epexo,{ITE oT pe eHIl t oalllix 3aaaq I( pemeEulo Ap}TIrx, I,IcI(aT! Hect!44apTlrr,Ie n

EerpaauqroErrbre rr)"Trz, tno oco6eEHo BaxBo 4.:ra nposeccuona:rbHoft Mo6[rbEocrit

clleuuarjll.rcToB B ycJloBlrtx yc(opeEsoro pa3BliTltrl TexHuKI4, (oraa aMoprl'Ballrt aocTlrxeH[ii

(oEkpeTEErx )tsKoclleqsajl6lr6x 3lrarHrifi fipoficxoal{T qpe3BbrqaftI]o 6BrcTpo

B npoqecce oceoenur aaHuoft ,{ttcqlfiInrubl cryaeHT aoJDKeH o6jla.{arb cJrea}ml[xMrl
o 6q e np o Q e c c uo u an aHd,n u k o.M n e m e H qut r,tu'.

cnoco6Hocrr,Io flptrMerrrlTb coorBercrB]IouEfi ibE3rKo_MareMarl{'recl(llfi alnapm,
MeTOAI'i aHa,!!I3a Il MOAeJt[pOBaHXt' TeOpeTttqeC(OIO 14 SKCIIepIiMeIIT,UI6IIOrO [CCIeqOBaH[t

npu peureaau npo$eccrona:rssx g4qaq ( OnK - 2)

B pe:yftrare ocBoeHlt ,ultcqnrlJtrtnbl o6) rarorqailct AoJIxeE AeMolrcrpItpoBarE
cne,q}.Iorulze p$yrbrarBr o6pa3oBaunr:

3uat: $t:ueecrre ocIroBLI, oclroBnble 3aKoqbl L nou Ttlt ibt-I3llr<rt, I(oppelcuble

nocTaHoBKt xJlaccllqecl(Iix 3alaq,
yMErB: IBMeptrb OtBIiqecKIre BerIMiEbI, olpe.{entr6 o6lule OopMLI, 3a(oEoMeprrocrli,

ricrojrr,3oBaT6 lrrrcTpyr(euTajlbElie cpeacTBa +I-I3ltts, [oIUITt, TIOCTaBIIeI*IyIO 3a,{aqy'

o6pa6ar6rBarb pe3yJrr,Taru IBMepeI ii, crpourr rpa+urul, oopMlrpoBarE pe3yn6Tar'

BOCDpUEUMaTb t'I{oopMarlliro K zllrtulll3y, caMocTotTeJIEHo yBtueTr' cre.{cTBl',ls

cSopuyrupoeannoro pe3yjll'Tara, AeJIaTL BEIBoALI, fpaMorrlo rIoJIL3oBm6ct l36tKoM

npe.{MeTlloii o6nacr[.
Baaaerr: rynlrypoft MtIItrrIeIIwI, cnoco6Eocrblo K o6o6lqeEttlo, aIraJIE3yi Bocllplltrlrm

r-rHOopMaIIu[, locrlrlroBKe qorr n orr6opy nyreii e€ .uocruxelrlljl, ocIroBIlEIMu [pIreMaMIi

o6pa6orKr.r ll npeacraBjreH{t ?(cleprjMelrraJl6lr6D{ alllrHr,rx.



4. CTP}'KTYPA I4 COAEPXAHIIE AIICqITNJIIIHbI

O6lrla' rpy.[oeMkocr6 ArcrllrrrJll-rs6r cocraBrter 2 3aseTlIr,fi e,{[HLrr\ (72 $ca).
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IInaE AIIcuIIrJrnHbr

1. 3neMeHTbI r<sallronoi oIITarII TeuJroBoe lI3JIJ^reHlre. PaBsoBecEoe Li3ryreHEe.
XapaKTep[crrirui rerr:roBoro r*Jryqeurt. A6co,rrorno qepuoe reno. 3ar<on KupxroQa. 3aton
Credasa-Eolruuana ri 3a(oq BIlrIa. Paclpeaeneqtre 3rlepruri B crrerope a6cofforlro qepHoro

rela. <Dopuyla Poaer-{xnrca. VrETpaSrioreroear KaracrpoQa. KBaHToBM rliflore3a Ir
Qopvy:ra fhanra. BEeIlIIruii oorosrer(tpuvecruft st[Qerr !I eto 3a(oIrEI. @orouu. 3$$em
KoMlrosa ll ero reopls. Moaerl aroMa Pegep$opaa. llocry:ratr Eopa. AroM Boaopoaa.

2. 3neMeET6r I<BaIIToBoi MexarE(Ir fstlore3a ,4e Bpoijrt. 3(c[epliMeqran6Eoe
rloATBepxlellne BoJrIIoBbD( cBoficrB MLI(poqacrtII. Coornoueuue Egonpe,4eneHEocreii.
Bo:ruoear Qyrxura, ee cBofcrBa r crarl,lcrliqec('li cMbrcr, HecralltoEapEoe )paBEealte
lllpelrurepa. Crauriosaplro€ ypaBuen[e lllpeglrurepa. r{ac flla B norelrl[:Ialrblroi tMe

flpoxoN.qenue qacrllq6l qepe3 IloreEulia,Tr,s6li 6apr,ep. Koauroor,ri rapMonllqec(lji
ocurrlrJrrTop. ypaBHeE e lllpe4nurepa aJrr 3JrelqpoFa B aroMe Bo,qopo,4a. fraBEoe,
op6nraJl6l{oe I,t ManrlirEoe (BalrroBr,Ie qucjra. KBaEToBaH[e glrepfnd 9ne(TpoEa B aroMe

no.4opoga. Cnercrp aroMa Bo.uopoAa. Ilparn:ro or6opa. Op6qranbHbl[ u Man -rrHl'rii MoMeqr

3ne(TpoHa. Co6crserfibrt Mexasuqec(xfi MoMeET IrMrIyJIbca 3lre(Tpoua (cnun). Cnnnonr'rii
MafEETHLTi MoMeIrr gteKTpoEa. Cnrfioeoe I-l MarElirgoe cIIliIIoBoe (BaEToBEIe quora, Onltr
lIITepEa r fepnaxa. llprmgn saupera flay.:ra. flepllo,4rqec(at cucreMa 3JIeMeFToB MeErereeBa
llornorqeHrie, crorrrllr roe Il nr,{yqupoBEuiEoe IBJIfreEue. JIa3epBI. flpl'Iqlln ,uetcrBtrt
rarepoo. Kraccrvecrcur reopur reruloeM(ocrt. 3arcou ,{rolonra IITI-I. KBaHToBat reop{t
TerrJroeM(ocrlr SfrrltrTeiHa. Teopttt relroeM(ocrli ,{e6a*. <Douorrl Eo3oHr,I l,I (bepM}IoE6l.

flongrfie o reaqros6D( crarlIcrlll(a-'( Fo3e-3ilIrtrTetga { oepMt-A[paKa.

3. OcnonEHe nonrrrr ibu:gxfi rgepaorc rera. 3nepreruuecrae 3oEbI B Kpllcrtulrlax
Pacnpe.{ereEue gneKTpol{oB Iro 3lreprernqecKlrM gouav. K,raccuorr<aurt rBepA6D( TeJr Ira

MerarrJrBr, IIonyIIpoBoAr i(Ii ri ,ul3reKrpr,txr.t. Co6crBelrEat It fipliMecHat rlpoBoaltMocrt
lonytpoBoArfir(oB. 3ne(Tpo[poBoaEocrr, TBepABrx ror. Teweparypnaa 3aBqcaMocrb

?neKTponpoBoarrocrr MeraurJroB l, noII)4IpoBo,4EIt(oB. Vpoeeur Oepuu. P-n nepexoa

llojryIlpoBoAEn(oBbre AnoAEr.

4. Ocuogu dll:uxu arortgolo r.upa t4 s:reN(errrapglrx qactl4u. xapalrreprrcrgrpl aroMgorc

'Ipa. 
Mo,{e.nr molruoro rrpa. Macca u glrepnul cBt3lr trpa, 3akoHEI pa,qnoarrr'rBEoro pacla,ua.

AalQa-, 6era- u ralrua-v snyuenue. 
',{epnrre 

peaxlflrll l, 3aKoqBr coxpaseEts. Pea(IIIit,uerentlll
r,4ep.UeIIIIar peaxu[r .qeJresE , Pealdlr-rt crillTe3a aroMIIErx 

'Ilep. 
Ilpo6reMa ]'nptlBnteMbrx

TepMor.uepHbrx peal<qflt. BIABI B3altMoAeiicrBufi Lt Icllacclitblr(aqrlt greMeETapEbrx qacr'lll.

Mero.qu perrlcrpaqnu greMelrraplrErx .racrau. KocMlr.recnae nyru. 9acruqn u asrrtacr[Illl
Heiiapuso.



5. OEPA3OBATEJILHbIE TEXHOJIOTIIU

. JT9KUITOIIEO-CeMnI{apC(a.q CTZCTeMa O6)"iesur ( TpaanuBoHHbre JreKq[oErr6re,

[paKTfi qec(ae, rabopaTopHBre)

. IlpnMelreHtle MyjrbTrrMear4a TexroJlofrdi ( [poBe,{eErie reI(qI,lo11H6D< 3arrrrriii c
rrp[MeEeE]deM (oMrrbroTeprrbrx TexHonoMfi )
. jleKrlnorHbre s flpamrqec(lre 3arrrTlrJr r(al{ Ha]9H6re Korr(bepeHql{fi IIo p$yrbTaTaM

ao$raaoB cTyaeEroB

6. OIIEHOqHI'IE CPEACTBA NIg, TEKYIIIEIO ITOHTPOJI'
YCNEBAEMOCTI4, IIPOMEXYTOqHOfr ATTECTAUI4II flO IITOTAM
OCBOEHI4'I AI4CIIIM,'IIIHbI IT YIIEBHO-METOAI{TIECKOE OEECIEqEHI4E
CAMOCTO'TEJIbHOE PAEOTI,I CTYNEHTOB

. pa6oTa c IeKrIroErrErM MaTep[auroM KaI( rro (oEcrreKTaM, .n{TepaT}?e, Tar Ii
3re(TpoEH6rM IlCTOlmrr(OM ,lrroopMarllrll
. BdnoJ.l HeHHe ,4oMaLU Hefo 3a-4alltt u noilloToBKa K peirt,IHf-KoHTpontM

. Br,rflojrHeEriepacqeTEo-fpao[rIecKnxpa60T:

PfP Nel KBaHroBar orBriKa
PfP Ns2 @u:l]I{a arova li aroMHoro rrpa

. IJrr r{olrrponr pa6oTBr g|yI(eIIroB, a ra(xe Aff c|Ix{yjtr-ipoBartr-is cncreMarr*recKoro

r'3IreII u qpca .brl3m<n B Teqelnte ceMec pa [pe,rycMorpersr peilrlx{r-rorrrpoml. Ou-r

npoBoafrcr B nl-tcr,MerrHofi iDopMe
. &'u KoHlpoJUr 3rrallr-n1 aTyaeHToB llpoBo,u{rcr 3aqeT

Teryrqnfi nonrpo,rr, ycneBaeMocrrt
BOnPOCbT r4 3AnAHr.{S IIg IPOBEAEHTiT pE Tr,rHr-XOETpOJ'rq

PeimuHz-t<oHmpo,tb JM

1. TennoBoe rl:rfreglre. PaBEoBecEoe [3ny.regne. Xaparcep[crrrrq rerroBoro u3ryqetrlrr.
2. A6cortrorEo .repHoe rero. 3al{orl KnpxroQa. 3axonu Creoara-Eonr,uMaEa u Br]Ha.
3. PaclpeAeneHre gfieprIzrr B crrempe a6colrrorrro qepEoro rena. OopMyna P3ner-Axr-ruca.
Vtrlrpa$aoaeroeaa raracrpoQa.
4. Klanrosar r[nore:a n Sopltylra fllarrra
5. BHeruurrfi rboro3nercrpllqecrl-ri gOSeKr t-l ero 3arorrEr. Oororrbr.
6. 3@$errr Kounroua u ero reopur.
7. MoAels aroua Pe:ep$op,ua. Ilocry:rarrr Eopa. AroM Bo,4opo,4a.

1. TeMleparypa a6colrrorrro qeprroro reJra T = 6000 K. Esru reurrepm]py rena ]arerrErtrnrE B 2
pala. ro sHeprerxtrecxa' cBerlrMocrb a6cojrmrHo qepHoro re,ta

1) yuenr,rurlcr o 4 pa.:a 3) yoenuvrnca o 2 pa:a
2) yBenfiqlircr B 16 pa3 4);tleurlrurc-r o 16 pa.:

2. Ectru 4nura Bonli6r, coorBercrB)aroqalr Mar{cnND'i\4y tr3tryrer::ct }MeErrrrriracl B 4 pa3a, To

Terfieparlpa a6conrorHo qepHoro reJra
1) }tsenn.rl'nacr, B 2 pa3a 3) loerrwuacr e 4 pa:a



2)}a{eHEllrnracr,B4pa3a 4))Mes6mrrllacEB2pa3a.
3. Ecrr-r 3aqepreHEylo nracrrilll{y, Ea (orop}1o la,qaEr cBer,3aMerrsr6 Ha 3ep(,!JI6H]aIo roii xe
llJlOIIlaIIi, TO CBeTOBOe ,4aBJreI re

l) ocranerca uersueuuulr; 2) yMeubrfl[rct B 2 pa3a; 3)ysewuutue2pa'za.
4.3aercrpou B aroM€ rlepexo,q[T us eo:6yxgenuoro cocrotslrt c arepfl.Iefi rl B ocuoBHoe

cocrorsrle c ?Eep tefi r0. IIpr, 3roM riclycKaercr QoroH. Macca [cnyrqeElroro iboroHa paBEa

F_F F_F F_F F_F F_F,. "l _0 r. "0 "l .. "t "0 i,
|]-_-)-'))-'..._1,......_J|-t'c'hchcc

5. qacrora rraralorltero na lloroereuear lI3nyqelltlt ]ateE6luaErct B,{Boe. Bo c(orIEKo pa3

EIDKEO ri3MeHrirr, 3a,(epxt Baroqee Ermprxellae, ec.nu pa6orofi B6D(o,IIa 3.irel(TpoEa Li3

rtarepratra $oros:reueETa Moxuo [peue6peqr,?

1) yBerr-rqu$ B 2 pa3a; 3) yneruru,rr e {2_paa; 5)ocraBlrr6 6e3 rcMeEerui.

2.; 1+.reuuurru o 2 pa:a; 4t yvensrurrs o J2 pa::
6. llpn 3aMeEe oAEoro MerajrJra ApyrIrM ArrIrEa BoJIH6I, cooTBeTcrB]arolqail KpacEoft rp,ulliqe

$oros$$er<ra, IireHbrrraercs. Pa6ora BhrxoAa Art BToporo Meranna IIo cpaBqeEltlo c paooroii
B6rXO,qa AJrr nepBoro

1) yoernvunacl; 2) )'r.aenbrnlrracB; 3) ne tlavenulacr.
7. OnbrIEr CToneroBa rro rccJreaoBaHuro B3a$MoaeftcrBttt Ii3JT'"reE l,I c Mer&IJIaM[:

l) no3Bonlnu olpe,4ernr6 pa3Mepr,r tApa;
2) noATBep,qrijtri KBaHToB)To rlp,Ipo,qy tr3nyqellut;
3) [o.{TBep.rurJM EarnrrEe BorHoBbrx cBoficrts y greKTpolroB;

4) no.{reepaurn ranore3y o aric(psruoM c[eKTpe greprltll 9ne(TpolroB B a'roMalx.

8. B e$Qercre Kounrosa Oororl
1) BEr6xBaer sneKrpoE c floBepxsocrl-I BerqecrBa;
2) [epe.4aer 3reKTpoEy rracrb gllepr[l, npll yflp]'roM cronKlroBeElix;
3) flepe.qaer 3JreKTpo$y qacr6 3rrepr@ nprl seFlpyroM cronruroBelrwl,

9. OnuTEr <Dparra a fepqa IIo [ccJre,rloBasEro 3,le(Tplrqec(oro pa3ptaa B rlapax pr]Tlr:
I ) no3Bonrinu oDpe,qe.llirb pa3Mepbr tApa;
2) rIoArBepAt,InlI (BaIIroByo npspoAy l'3nyqeslit;
3) fioarBepannr narllrque BonHoEbIx cBoilcrB y gJreKTpoHoB;

4) Ilo,4TBepaann ru[ore3y o rficKperlroM crle(rpe 9H€prIzIt gJlelilpolloB B moMa-x.

10. Ha pucyE(e rco6pEDKerrbr crarrioEaptble op6tlT6l aroMa Boaopo,qa cornacEo Mo,qenli Bopa,

a Tar{r(e yc.rroBrro ll3o6paxell6r [epexoa6l sJIe(TpoEa c oaltoi cTaqEoqapEoi op6I'lTE] IIa

,qpyryro, coupoBoxaarorqr4ect Ii3nyqelIxeM (BaIITa 3rlepfliu. B ynrtpaQroneroooi o6.nacrr

cfiel{Tpa ?Trr [epexoaEr ,4ruor cepulo J]atMaxa, B BEAlrMoi - ceprrlo Ear6Mep4 B xEopa(pacHoi

- cepnro IIaItreIIa. Halr6orbrllefi qacaore (BaHTa B BtrArMof o6nacflr cleKTpa coorBercrByer
IIeDexo.tr

1)n=4+n=3
2)n=3 + n:2

1 L B Teopnr Bopa paaxyc n-oft KpyroBoil op6trEl sreKTpoqa B aroM€ Bo,4opoaa Bblp@(aerct

qep$ pajllryc nepeofi op6rnu OopMynofi: fn = ft'tl' . OlpeAe$-rre, kzll( [3Mesterct

xrilEeTr.rqec(aur 3rrepnir Sner(IpoEa rlpll nepexoae c rperrei op6r'rrbl rla [epB)'Io.
1)l,aemwmaercaa9pas
2)y'leuuruaercaa9Pa:

4)'a{eur,ruaerct B 3 pa3a

5) ue ueurercr



3) yBenrr.frBaercr B 3 pa3a
12. OEBrrBr AeBnccoEa li AxepMepa [o AtropaKlriri Ha (plrcr,lJrJrzx:

I ) no3Borllnx o[peAerr.rrr, pa3Mepbr r,upa;
2) no,{rBep,urri (BaHroB}'ro fiplrpo,uy ]I3nytreEl-Is;
3) noa reepau,,u ua.ugue BonHoBlIx cBoficrB y T nempoHoBi
4) [oarBepar-rrn mrtore:y o alrc(perl{oM crlerrpe slrepruli gJle(TponoB B aroM,rx.

13. CpaBH[re A,nnny Bomrlr ge Fpofinr 1/, l.r,r- wapura uaccofi rn = 0,2 r u nporona Maccoii

m t.o /.tu - I<r. HMeto[I[x on]rFaxoB6le cl{opocT,'.
1) 6,57.10'? 2) 8,35 10''??

Peima e-koqt tponb Jfe2

3) 6,s7.t0u 4) 8,35.10',4.

1. ffinorq]a .le Epoing. 3xcneparaenramuoe lorrBepxreul'Ie BolltroBbrx cBoficrB

Mr-rKporracTr.ru.

2. Coorgoruesxe reonpe.4eneHHocrei.
3. BonEoBar OyEKUllr, ee cBoficrBa Il crarricruqecKri cM6rc]t.

4. Hecraruonapuoe ypaBueuue lllpearlt{repa. Craqaouapuoe lpaBnesrle lllpealturepa
5. 9acrlilla e uoresuuarrr,Iloil 9Me.

6. flpoxoN.uenre iracrfiqlr qepe3 noreEqr.IarbEErii 6apbep. KBaHToB6rii rapMoHft'recKrii
ocu{nnrTop.
7. ypaBHeq[e lllpegunrepa aJrr grelflpoHa B aroMe Boaopoaa. firaouoe, op6nrarluoe t-r

MAf IINTIIOC (BAIITOBEIE qIICJIA.

8. KBaEToBaEle 3Eepflrlr olre(Tporra B aroMe Bo,4opoAa. CneKTp aroMa BoAopoAa.

1. Craqrouaprr,nr ypaBEeElreM lllpeArrmepa .uJrr sJreKTpoEa B BoAopoAorloao6EoM aroMe

rBlrreTcr ypaBEeErre
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3. B raroru cnyuae sneprerwecrurfi cIIer(Tp SnercrpoEa cruo[JEofi?
I ) )reKlpoH B noreHuua,ruuofi xve uupuroi l0_10 u
2) gnercpoE B aroMe
3) sner<rpon e uo.neryne BoAopoAa
4) cso6o.{ubrfi erercpog.

4. MaKc[Ma,Ibuoe 3ua.ren[e fipoeKquri MoMe{Ta lrMrrylrlca gJreKlpoua, u,xo1ruerocr B f-
cocTotlt[It! Iia ganpaBlleEl,Ie BEeuHero MafIIrrTEoro noJlt paBIIo

I)h; 2)2h; 3)3h; 4) 4h.
5. Cnonno pasruvnrx cocrotl ril Mot(er [Mer6 o.]re(Tporr c rJIaBrIrrM (BaHToBltM rrIrcJIoM n =
4?

1) 15j 2) 481 3) 32; 4)54.
6.O[peAenrrr6aroM,yKoroporoBocnoBHoMcocrorEnri3EtrrorrreEHK,L,M-crolinBN-
cnoe pacnonor(eH6r 7 3le(TponoB.

1)Cl; 2) Ce; 3) Br; 4) Ti.
7. .4irr Hl1(noEoB BepEBrMr, rBjurrorcr e.[eA]4orqre ]'TBepxIeE t

1) lporou o6raAaer 3aprIoM, paBurn e-;
2) cmrll EeiTpoHa MeH6ue crrliHa rrpororra;
3) Maccbr II}(roHoB flpaKrriqecKq o,unEa.(oB6r.

8. r{eM MenBrrle SgeprE i cBr3r fApa, TeM

1) 6on61n€ y Eero.Ie+eRT Macc;
2) NreIIbrII},Io paoory Eyxso coBepIIIr-rrL, qro6Br pa3Aen[T6 3To rlpo IIa or,&eJ]Lr$Ie

Ey(tolt6I;
3) bonbtlle 3Hepr[n BElAeIIIiTcr nplI pac[a,4e 3Toro rApa rra orAeJrbHHe II]'KrIoHhIi
4) MeEBne eao gHeprur [oKoq;
5) Mel{brle gHepnM BHAeIMToT B pea(Illxr repMorAepEoro csETe3a ?Toro -{Apa c

,{pyfnMrj r.{p,rMrr.
9. IIplI d-pac[aAe

1) 3aprA rApa Ee r8Mesrircr, Macca rApa yMerGlraercr Ea 4 a.e.M.;

2) 3apr,e rApa yMellbrtaerct Ea Ze, Macca firpa yMesEuragTcs Ha 4 a.e.M.i

3) :apa4 -rgpa ;,rtenruaerct Ea 2e, laacca rirpa rre Merrrercr;
4) :apa,u -rapa p.reulniaelct va 4e, Macca ri[pa ;ylaenbrnaetct Ha2 a,e,M.

10. Kar<ar aorr paguoztr(TlrBrrbD< aroMoB ocrauercr He pacflaBrueficr gepe3 tnTepBan BpeMeEr,
paBHbrrji aBlh,l rrepnoaalM rrojr)?ac[aJa

50% 67% 33% 75% 25Yo ?

1 1. CKonEKo d- ri B- pac[aAoB AorxEo rrpor-r3oiTn, qro66t Eecra6[rEEEril rI3orofl rlMepllq,t l
!41 , )00 ^.1; An npeBpafl nc, B craOrJrbHbri n3o ron BncM) ra ; I'r .'

1)8ou4P 3) 6ou5B
2)9 au3P 4)7 a 3P

12. tApo a3ora 'fN :axearuro q -sacr't1r\y \lHe) u rcr'ycruto rporotr. t{po KtLRoro 3neMeura

o6pa3oBa,locL?

1)';F 2)':o 3)','F 4)':o t';x

13. tapo 6eprilllrnr fBe, nonronlo 4eirpon f11, rpeBpalllaerct e a4po 6opa 'fa. xarar
racrnla upu :rou orr6pacrroaercr?

l)p 2) ri 3) d 4) e- 5) ucnycraercr 1-raaur
14. B nopsaKe Bo3pacral |t IrETeEcnBIrocrIt oysAauenra-nrgue B3axMoaeiicrBl-It
pacrrolraf arorcr cjre,{}rcrqr.rM o6pa3oM

1) gJreRTpoMarul-rrgoe, cra6oe, rpaB[TaqroEr{oe, c[rr6rroe;



2) cra6oe, cruEsoe, rpaB[TarlrroHrroe, 3ne(TpoMafirrrEoe;
3) :rercrpouarnrrnoe, rpaBrrrauuorfioe, cna6oe, cnrlnoe;
4) fpaBrirarluoEEoe, cna6oe, gneKrpoMarEarFoe, cujrBrroe.

PeimuEz-koqmpott J\a3

1. Opot-rrajlbHblft u MarHI-rrHLIfi MoMeHT gJler(Ipoga. CoocrBeHEr,rfi MexaEnqec(rii MoMeET

r.rMnynBca 3IeKTpoEa (cnns). cflrnoBBrii MarqrTt{Brfi MoMeET 3JreropoHa. cnnEoBoe r.r

MafEr.rrltoe QII[tl{oBoe (BanToBHe rrrrcna. ollxr Illrepna u fepna,ra.
2. IIpIll ],n 3alpeaa flayrr. Ilepl'o,qiqecrcr ctrcreMa 3jreMerrroB. IIpaB[.]ro or6opa.
3. lloflroueEne, c[orrrasEoe E [EAy-qupoBarrHoe [3Jr] rerllie. Jla3ep6r.

4. Kraccrrecran reop[r renJroeMKocru. 3arou ,{ronoura rl flrt, KBaEToBat reop!{
refiroeM(ocra 3iIIIlrreiIIa. T€Mneparypa SEHIrlre[Ea.
5, Teoplr rennoeM(ocra Ae6ar. MoAen6 Ae6ar. OoHox6L TeMneparypa ,{e6a*.
6. Ilosrrr.re o I{BarsroB6rx crarrrcrnKax tDepuu-,{npana a Eose-SiiEurrefqa, Bo3oE6r Il
SepMron6r.
7. Paclpeaer-reE[r Oepua-,{upara a Bo:e-9iurureiua. Ypoaeub r 3uepr[t OepMli.
8. O6raeusoe Ba[MoAeiicrBue ri [pupoaa xsMlttlecKoi cBt3li. 3EeprernrlecKlie 3ogbl B

(p[cTaurjrax. Pacape,ueJreHrie 3JreKTpoEoB llo SEeprETI-Iqec(tM 3oqaM.

9, Kraccti+&aqr.rq rBepAhrx ren rra Mer,!Jr""rbr, flofiyflpoBo,{IlriKlr Ir Arrgnelclplr(x.
TeMnepar)?Ear 3aBllcrlMocr6 gneKTponpoBo,urocr[ MeraJr"'roB lI rroJryrlpoBoAnli(oB-
10. Co6crBeEEar II lprMecrrau [poBoAnMocrrr rroJryrrpoBoAHri(oB. KoETaKT ,rtB]x MeraJIJIoB. P-
n Ilepexo,4. llonylpoBo,4nlrr(oB6re allo,4Er.
I l. PaAnoa(TuBHocr6. A,rr$a-, 6era- u rauMa-[3.]ryqer re. 3a(osEr paArroaKT[Bsoro paclla.qa.

12. CocraB u xaparoep[cr!(r aroMuoro rapa. Moaeru aroNfioro rrpa- HefiTplrno.
13. tqepnrre ctlrEr. Matcatr gneprtra cBl3tr rrapa. B3arMocBr3r' Maccll t orreprun. AelbeKT Macc.

3rrepurr coas*r. Cooruourer re Mex.uy fiornoi guepniei Ir rlMrryrrcoM qacrlrubl.

14. t,qepEbre peaKrlnu n 3aKolrEr coxpaEerr[r. Peaxqus aeJreE rr rAep. UeIIrIa' peaKuttr

aeJrelrut. PearuIIrJI ct lfe3a aToMIIr,fi tlep.
15. Br,u6r B3arMoAeiicrBni. Teoptr ,{rpara uo {rrreprlpEraq[[ BarIq'J4\,{a. CronrsoBelr{e Ii
pacfiaa qacrri[. vacruulr u agTit{acTfirlBr. KocMrqec(re ryvn. flperpauenua u

ruaccrlf rraqlra eaeMeETapEbrx qacrrrl. KBapKr.

1. Cpe,4a nasmaerca aKTriBsoii, ecJrrt olJa

1 ) uoruoct ro noraorqaer qaaarcrqee Ha rree rl3rryqenlre;
2) lonEocrBro pacce[Baer rraAruo[tee ua IIee ,r3nyseEue;
3) ycuriBaer naAaroqee IIa IIee !3ryqeEue.

2. CltcreMa Ea(aqI{It ta3epa llo3Bojrter
l) co3Aar6 nEBepcE),ro Eacerequocrb B arrlrBflot cpeAe;
2) rrr:earr ounyNgerfioe rcryresae iboaogoB;
3) o6ec[eqrirb Bbrco(].ro KorepetlrEocrr na3epEoro It3JIyqeIIat.

3. Pacororpalt aBa KBaEToBLTx cocrotE JI, B (oropErx lta-\oat rct cticreMa aroMoB, c
gHepiurMu Et u E2, rrpvqeld Ez> Et Ctrc'reua 6yAer HaxoAqr6ct B cocrottlrtri c lIrBepcEot
HacereHHocrbrc! ecrn quc,'ro aroMoB vt c ?HeprHei 6t 6)aer

1) paeuo uuory arolroB -1y'2 c ageprxei E2;

2) uensrue, veu M;
3) 6orbrue, qeM 1y'2.

4. llpunuan llay;ru cqpaBe.{JrlrB

I ) ,4nr Bcex rorgecrBeEHbrx qacrllu KBaHToBoMexauruqec(ot clrcreMbl;
2) Anr cxcreMbr rox4ecrBeHHbrx 6o3oHoB;

3),4nr cucreMEr ror{AecrBerrEr,rx ibepMlloltoB.
10



5. AeneEtre qacrfiq IIa 6o3osbr ra OepMraoHr,r onpe,{enrerct
I ) Torb(o rnaBEbtr\i (B€utroB6lM lMcJIoM ,;
2) romxo op6urarluuu roarrroomrl .rucaou /;
3) cnItHoBEIM r<BatroBBrM llricJtoM /?!;
4) op6lna,rrnuu / u uaruurrrrru n (BarraoBrrMr qucJrztMu.

6.3agrrcm"roct Morrpnoii TerrlroeMr(ocrri Cv xniunqecrr upocrr,rx rBep,4BIx ren or
TeMnepaT]?rr [pe/IcTaBreHa sa rpaQnKe

Crv

3R

Cu

3R

CM

3R

Cv

1) 4)2)

T.TeuoeM(ocr6 cncreMrr, cocrorqei l,t3 N = 1025 r<aaccuqecxrx rpexMeprBrx Ire3aB[clrMbx
rapMoEnqecrurx ocllllJlnirropoB rrpu reMrreparype T : 300 K, paBna

l) 414 nra/K; 2) 4,14 Ax,K; 3) 124,2 KI\xlK; 4) 41,4 xAx"K.

8. Ie6ai nonyqrrn reoperuqecK)aro 3aB[crMocr6 MorrrpEofi TerrJroeMKocrl-I Cv or reMneparyp6l
paccMaTpuBrur I(pllcTarrrl'qec(ro peEsrxy K,|(

l) cucrelry Ee*afiMoAeicrB]'routx qacrl-Iu, coBepm&oq[x rerIJIoBbIe I(oJIe6aE[t c
pa3rtIqHEIMU qacToTaMI{;

2) cucrelry cBr3arrur,rx gacrltll, coBepfizuorq[x rerllloBrre (ore6aul-It c oaltrr€lltoBrrMli
qacroTaMq;

3) cucrerray cBr3arrri6x qacrri{, coDepltratoql'x rerrJloBbre KoneoaEltrl c pa3jllzsrl6tMlr
qACTOT'IMII;

4) cucreuy EeB3arrMo,qeicrB)'rorutx ltacrlit1 coBepmaolqnx renJloBble I(one6aulu c
OAIiEaKOBI,IMIt qaCTOTaMq,

9. BaneErHa,{ soua co6crnenuux nolynpoaoarur<oe
l).racrnqso 3aII Ta SJIerrpoHaMa;
2) norHocrbro 3agtra gnertTpouzrMtl;

3) nepe(pBrBaercr co cBo6oAqofi 3oEofi Bo36yx,{enELD. 9Ileprlrfi.
10. C J,Ben[seEleM TeMnepar]?br gJreKTpo[poBo,qqocr6 [oly[poBoAEli(oB

1);eemvnnaerca; 2)y'tenuraerca; 3)EeMerrerct.
1 1. B o6racrr nagx[x reMrrepar]? y [onynpoBo,{ErrKoB rrpeo6ra,qagr

1).uupovuaanponoAuuocrr; 3)sre(Tposuat[poBo.[IrMoar6;
2) co6crBeEHar flpoBoalrMocrB; 4) npr.rMecEar [poBoalrMocr6.

12. PeaKrlrrr p -+e +ve+vlt IIe MoxeT r.rATr.r LI3-3a Hap)ameEld 3,!Kolra coxpaEeEtt

I ) cmasoBoro MoMeETa IrMrIyJIbca;

2) relror$oro 3apra



'r.rxd9s)l nl,Il,c€h xqrderEev{er€ rEIrE)IItiF[cc€rx

n rlrEeltredsedll ghlu erucehltNco) rlmrIcPhl/tI.lry n Islllira€h hIIJt€h LenJ€d

E grHesorDrrrorJ er\,t6res Iilill?JadrderEn ou Px€dd!'MdoeJ ltrlara4evor'{u!5s lgvlrg 9z
'devr xqr,rore eee ruc ruIDrEed rjrxtelletr

!'Ilrl'eed rBEuefI devs rlxreljeY rl]lrxged &crell€dxoJ rIIIo)Ie€ II nl4lr)Ieod e]s]JdaYU lZ
'rslrErcprr hrocsrdlh& u 4eurdeue -ronror ,tmr<el\I el4remoHrooJ 'IltBsc rI doEe ac€t{

J)Ieoov @ardoE€ q rqcc€r r gtracotur€€g €dtrs x€rsc nr,rdeue n ecce11 Isruc elcEdotrB: tZ
'oEr-rdrqeH €d!'B oJoE 

^[ore 
,lllevonl Bdltr oloHl'{or€ rD{Idtxdeu€d€x u serao] ZZ

'pi'Ellced orol{sl,IJ)I€oHtred Iqrioiet elxrahf,Ij€r.t-pt o'{€J I-r -?rtg 1€oql,.y' sttoEslru€olr['ed lZ
'Ifr'oI'Y erqso)Mrldosodrl[oll Yoxedel u

-4 eorraa'v r{el r.nerEo) '{orl,llfiosodlldrou fiJtol,ufiosodl sell erotdll l{ r€nsesrcgoJ 0Z
'B€geE €d.{r€deur,,ieJ rqHo1loo regel' qreYotrr'{ r€9e!' rlrcoxNeolrller BIidooI 6l

'eH{armH{e Ed,{rEdeurlJJ EHIerm1I[€ [rcott{eomer
rudoel reaoruer; '[r1I lI allloror!' soxe€ IittotNeorlar Kidoer rBxcehuccEl]I 8l

'edogro or,rraedl soJl{emgr€ eneJtuc rctcobrfro{deu Ixdql predu€€ IIIrIIEltdIl /t
'"x9rdeJ I-t gsderm uqllo erclrh elqsorEeEx eosollEuc eoErEHlet!

n aoaoErIII3 €r{odrxer€ J,HeI{ot^t 4lqHrt-rrrJen Irs{oEri[c '(IIIiuc) PHodrxer€ €cqr,&lr'In
rHoNohr 4lucebriH€xer,{ 4lsEE9{rcgoc eqodJxer€ rEeNot\r {FIITTIiHJ€,\r n 4rsEsr€r[gdo 9l

'€trodoYoa pNow drxe[J etrodotros el,\Ior€ s sEodrxer€ I-II]ldoIl€ eriHeaoJlles) S I
'?rclih etqsoJFeft eoI]uiI]JeN

ir ooHsreurgdo 'eollEerJ EYodotros el^Ior€ s €Eodrtar€ rlltr edeJElrtredII eun€nsBd^ tl
'oorBrlrlv nco

grocenanowde.r {rgso.rHpqx deqdeg glsEql,eullrerou €edeh IsIIIl'It€E eqHem(oxodu tl
'eNr {oHqrElr[Eero[ s elll{Jc"h zI

'€dorE tradm e@essed.{ ool{dBnorllrsr3 €deJElrEedm aE.Esedd eosdeso[fierJoH I I
'rcrsNc gtDrcehrlrcnl9rc ri €sJtltosc ee 't<IlIIx Q reaou[og 61

'{emoEreretreduoeHoxr{emosi-ooC 6
.NIIICBAOO){IIN

sm{ost xnaoHroa ewrei'xdeaJvoll eourrerneruldeucx6 'rl.qodg sY €gerolrnl 8
'etrodoYos NorV edog Isr€r,{rco ph'do+deead e/rore <retlol^,1 1

'tradoeJ oJe !r eHoJrNo) JraQQe 9
'rlrroroo 'rqEoxer oJo r.r JJoQo€ grxcer'udJ)rer€oJoQ -ussmeHg S

€xIeI'Tf e{dr,,rdo{p I' p€eroll1lJ resorrles) i
'eipodlce,r,er reaoreuor+Efu slJli

'eal{fixv-rer€d Er,{hrdo@ el|er oJollder, onrorocge edrxauc q I'|.rdeIIe eriHereYed ced t
'elllrg u eE€r,{Ilsxog-€uerpe.r,3 nuoxeg e{o.rxdr)I Eoxp€ orer eoHdeh oHrorrotgv Z

o;oaouue.l uxrlrcadeoredea
'Bl'Ireh-'ftr€I'

'el,Ilehllrtlr eoII eaoEsed erzHehft€u eosoHreJ I
,fter,B€ x rqJoduog

IqHrIIrUll[tI|Y ttl|Heosto msJoIIl ou Br|Ilsrtorr? nEgrrordY{onrodlI

re,{srcJaaroor Iltfirrfl uEIl? Ilt-rrcgl' l,rlHempdsedlo!,\Il'€€s Noxc ,{sHEen'esrdrl €l{ tI
',1+1<- ,A+ +A t/+ x<- -t 'A+ a+u<-d

' -r1+d <- u +'a (p '4+ -a <- d+u (z

*a+d <- "A+u (t. 'n+'^+ _a <- _i (I
I'Iilrx€ed €Ilernedne€ eYrd€€ oro)I'eht,drrere rlrEelledxoc NoHoreE € I

'etrBde€ oJorcehr.rdrre[€ ( g



CAMOCTO.fiTEJIbHA'I PAEOTA CTYNEHTOB

IIPIIMEPHbIE TEMI'I PEOEPATI{BHbIX PAEOT

1. O6ular reoprr orEocrrrer6rrocr[ l! (ocMojrorur.

2. IloIlrrne o Q1'ng,lMesrrurrtroM fp,lBrrrarl[orruoM B3uMoAeicrBrru.
3. EeJIBre rapurxa, ueiTpoEg6re 3Be3A6r a qepsEre A6rpBr.

4. Pacn[peHrie BcereHHofi u penq(ToBoe 3Jre(TpoMarE[Trroe r3JDFreHrie.

5. Kon{enuux rop-*vero ForErtroro B3pr,rBa.

6. BogqnruoeeHl4e ranajqlrK It 3Be3a. CltIIre3 xlrMtlqeckrlx 3.]reMelrroB B 3Be3,qax.

7. TevHa, vareprr H TevHzu )Hepru,
8. Beruroe o6learuenue Qyrgavemarlulrx B3altMo,[eficrBgt.

9. CJrepo6le.unneuEe r-r reoprs crpyH.

10. CTasAapflias MoAeJr6 3JreMesrapEbx qacr[rl.

I 1 CoBpeMeEnbre Bnrr,{br rra crpoeHne gJreMeHTapnbrx qacmq.

12. Mero.[Er penrcrpaurri greMesrapHbrx qacrtlq.

lJ. Ax rrvrp. AFirrBeruecrBo H ero cBoficrBa.

14. CBepxreKyrecrr, ri cBepx4poBoAqMocrb.

15. fluue,upooanae B lBepnbn Lenax ti r]'lrHenlHltri MxKpocKon.

16. PeErreuoBcKa-r roMorpaor.Ijr Il [pr.rMeHerrre MarE[TEoro pe3orraHca.

17. Orr3tr(a IIna3M6r r-r ynpaBDreMbrii TepMorIepqbri csrrre3,

1 8. Aocr[xeEr-rr coBpeuennoii 6uoSu:rru.
19.,4rlnaMll.recxrzi xaoc. @paKTarbl.

20. Ilopraox u 6ecnopr,ro( B Mrrpe 6on6llrlix Mone(yn.

21. K rerl!(a Il TepMoAlrriaM[(a 6aojronrrecxsx [poqeccoB.
22. 3xcnepuueurarlnr,re [cc.Jre,uoBalrlts grelcrpoMarurlruoro rroJrrl 3eMrIr.

23. MarsurHoe none 3eMn!r.

24. 3ne(rprrqecrBo B )rcrBbrx opraH[3Max.

25. ?,rerrpruecreo e anrocrlepe. Vo,rnru r ee npnpola.
26. <Duraqecrlre Mer otr,r peructpau fi 3eMnerptceHxi.
27. flpuMeseHre ynBTpa3Byka B r-rrrrpoc(oll'llI.
28. [pu6op6r H€rrrorexrroJror[i: crcIIrlp)1ouui TyEHenBHbtri MriKpocKon, aroM[ro-clmoBof

MriKpo-cKo[. 6na)KHeoorbH6]fi onTrqecr<l'i Mr.rKpocKon.

29. HasorexEonond li ee np[MeEerr[e. HasoMarepuanu. HaHoycrpoicrBa.

30. Jla3epllar repMoxqMri.rr ri ee qpriMeHerrs€.

Cn&cor lroNer 6srrt glraqurqrrno pacrrrrlpelr. TeMy peQepaaa cryaelrrEr corJracytor c

nDeno.ilaBare,leM.



7. YIIEEHO-METOAI{TIECKOE II I4HOOPMAIIIIOHHOE OEECNEqEHI'IE

AI,IC{IIruII{HbI CNEIITJIABbI OI,I3IIKII

a) ocHoBHar rr-rreparypa:

1. @a3r.r(a : MeaoAfqeckue yKasa Lrt 4rt rroAroroB(q cryaerrroB K TecrripoBalrno / A. O.

far(t,m [1-r ,qp.] ; BnaAnM[pc(xi rccyaapcrBeEnEri ).rrtBepc[rer liMestr Are(caErpa

fpuropr,eBrfl{a rr HEKorar fpnropBeB[qa CroreroBbrx (Brfy), Ka$eapa o6uei r npuroralnoi

$rcuru . Bra,uuurzp : BragaMapcrllfi rocyaapcrBesH6tri )'ElrBepclirer I]MeIlu Are(caE.{pa

fpnopr,eBrcra tl Haxoras fpuropreruva CroreroBbD( (BtIy), 2013 .- 243 c. I nJr. -
l4Meercr 3re(Tpounar Bepct l .- Bv6rvorp,: c. 242.

I4SAaHrie Ha ap. Eocrrrene:

troar<rrogrtrr ert:eErog rr recrupoeauaro / A. (0. I a,rrrl$ fs.{p.l : lSjlan[Ntup!!,!4

rocr',lapcreendsri yrllsepcprrer rll esa ArexcagApa 1'pl{roDr,eguqa lI }ltlxo-tlaq l'pnropg4!1:!4

CloJlcroBLrx (Iln[_y). Kadent)a o6[e:i fi rlpnKra.{Hoii 6]I3ltloi .- .

2. Ity,rnin A,rerccanup AreKceeBnq. Orclil{a : MeroAuqecK[e yKa3aE[t K Teoperrjqec(oMy

MaTeprra,'ry! npa(fliqecrujM 3aHrTIigM lt 3a,qaE!ItM, TecT,rM, KoMIr[eXCy :ra6oparopnlx pa6or

.tr{r cry,[eFroB alcranquonnofi $oplru o6yreslz / A. A. Kynm, I. B. fp]'Ilcl(at i

B;ra4ntupcnui:i rocyaapcrBeHHbrii FruBepcurer nueur Anercasapa fprropretula u Hurolar
fpuropleruva Cro:reroorx (BrfY), Kadegpa o6ueii n npnr<na,qroi OTlrITKtl ; noA peA. A. A.

Kynrua .- BnaArMlrp : B.na4rzrraupcr<ufi rocyAapcrBeqEElfi )'Il BepcttrEr IrM€EIr Ajle(carrApa

fpuropBeBv.ra u Hn1(o:raa fprropleouva CrorEroBbrx (Bnfy), 2Ol3 .-214 c, i vn,ra6L -
I4Meercr onemponuar aepcrr . Eu6aaorp .: c,2ll-212.

3. IlpoKomeBa, Ha,uexaa Cepre€Bna. C6opEri1( saAav no lfusrxe / H. C. Ilpoxoueaa ;

Bn4rvM[pckni rocyAapcrBeqdbtrl ].EsBepcurer (BnI-y) .- Vsa. 2-e, tcnp. I-I AorI. -
Bragnvap : Bna.qrMnpcKai rocygapcraennui )4rllBepclrrer (BttfY), 2010 .- 65 c. -
I4Meercr gnerTpotuar eepcru .- Eu6nrorp.: c. 64.

I43raH e Ea ,up. EocrireJre: C6opE K 344as no Qusare [3nerrpol rlui pecypc] / H. C.

npo(oueBa ; BnaanMapcKrrfi rocyaapcrBeEq6d yllvBepcnrer (BnfY) .- Bra,qlrMlip, 2010 .-
ISBN 978-5-9984-0043-8.

6) Aoflonnxre$Ear.:rtireparypa (rro Bbt6opy E peroMeHAarr[tM neKropa)

1. qeproB A.f. 3ara.{Elrr no ![usnte: Vqe6noe noco6ue 4-lr-r Bry3oB / A. f. qeproB, A. A.

Bopo66eB. - 8-e ri3,{., nepepa6. 14.uon. - M. : @usN(arflrT, 2007. - 640 c. : un., ra6n. - ISBN 5-

94052-098-7.
2, CaBc,-rbeB [|.8. K]?c o6qefi $usrrur : yre6uoe noco6ue ar.t Bry3oB: B 3 "r' / U, B
CaBenbeB. 7-e u:[, ctepeorun. - CI6.: JIaIib, 2007 - (Jly'rwue K.IlaccllqecKlie yqeOEIrKIr)

(K,raccuvecra,,r yre6uar aareparypa no @nsur<e) (Y.re6rrru AJrt By3oB. Cneu[amna.{
nrrepar)?a). - ISBN 9'1 8-5-8114-0629-6.



3. )KapeHoBa, Cser,'raHa Bnrropoena. OE3! (a rBepAoro reJla : Meroanqec(Iie y(a3arl[t k
:ra6oparopulru pa6orau uo Qlnure / C. B. XapeEoBa, H. C. flpo(oneBa, E. JI. Illauancraa;
Bra,uiMripcxlrft rccyrapcrBeulrllfi ).ErlBepolrer (Brfy), KaQe,upa +l€ur<x r,t rrprlKnaftoi'

MareMarn(r ; no,u peA. C. B. Xaperoeoi .- Bra,{tM[p : Bra,{xMnpcl(t f rocylapcrBeHHblit

ynnBepcrner (BrfY), 2010 .- 39 c. : uJI., ra6lr. - I4ueetcr e:rerrponuas Bepcut .-
Br6:raorp.: c. 38.I4gaarrne rra ap. rrocltrene: OE3Ii(a rReproro rena l:)nexrDonHbrii p!!]ELj
verozurqecirue vra:asrs r :ra6oparopurn,r pa6orarr *o 643q39-le.-E-2(apgEq!4,[,_Q
flooxornena. I). Jl. Illauagcxaq : BlaryMaDcxuii rocvlapcgesgslii vxllneDcllrer (BJ]IY).

Kade.lpa drq:n(Il r n nxratnoit nareumurr : no:r pe,r. C. B. Xapg!e!L.:-BIan@Il-20!Q.

4. Tporlnnroaa T.U, Kypc $aurr-r: yue6noe noco6r{e ,qilt By3oB I 'f. \4. TpoQIrMoBa. - 18-e

rr3a.j crepeorlrr. - M.: A(a.qeMrr, 2010. 557, [3] c.: un., roplp., ra6r. - (Bblcmee

npolleccuonaaruoe o6pa3oBanre). - IIpeaM. yKa3; c.537-549. - ISBN 978-5-7695-7601-0.

B) [ErepHer-pecypcH
1) XT@ (Xypua"r Texuuuecr<oii @r:r!(Ir). 3rextpouuan repcm http:/lionmals.iofib.ru/i1l'/

tr4cnoar:ooaune paaroo6pa:urrx yre6ur'x MarepllaroB rlonyqenrrbrx rls caiToB l-lETeplrera

[ocpe,4crBoM npofpaMMbl WinDjvie Ir ap]Tlix [porpaMM.

8. MATEPI{AJIbHO-TEXHIITIECKOE OEECTIEqEHU E,{IICqUIIJIIIHbI
CTIEIITJIABbI OI,I3I{KIT

Jlexquonnrre ayAl-Iropqlr ocFarqeHbl aocKaMu (,4nt MapKepa IIJIII Mena), 3KpasoM Ant
npoe(ufiorrur,rx crzcreM, npoe(ropoM u uo1'r6yxov (B-3, 422-3, 425-3). Ayltvroput llrt
na6oparoprGrx 3aE ari, ocllalqellsrul coBpeMelrHbrMl'l fiepcoE uIbEbIMI-r l{oMnblorepaMrrr

o66eAtlseEH6rMr] B no(,lJrErrFo BbrqtcJIrlrelIBII}Io cer! E ]KoMrIIIeKToDadubrME Eeo6xo,{ItMr'tM

cricreMEbrM u [p[rQraIH6rM rrporp,lMMsbrM o6ec[e'{eql4eM (419-3). Jla6oparopu[ MexaHII{t I,

MoneKyrrpEoii @uzuxu(428,429),srcKpoManrEra3Ma(425,426),onrura(422,424), orcu(Ii
'rrep,4oro reira (430-3, 431-3).



Paboqa' [porpaMMa cocraBIleEa B coorBercrBlr[ c rpe6oBalrl'ln,Il' O|OC BO no rlarpaBneElIlo

13.03.03 <3nepreruqecKoe M,!E soqrpoenne>>, upoSrun <[arnareat BIIyrpeI reEro

cropaEuJI).

Pa6o-r,rc upofpaMMy cocraBl,.ua AqroEoBa M.A.

crap IrIi [peflo,{aBmenE xaOeApEI

Peuer$esr:
tu/0?

llpofpaMMa oaoopeEa

Ng Lfor I ,/f zotii.
Ea 3acerat rv xarle4prt <O6qar r-r npIivJIa,4EruI Orcu(a> flporoltor

3aB. (ao€,qpoii .qopox(oB B.B.

Pa6oqa{ [pofpaMMa pacclrorpeua r ogo6pesa IIa 3aceAalrl'lr fle6uo-ueroAuvecroii xoirarccur'

sanp,lBnerlllr rroAroroB(ll 13.03.03 <3ueprernqec(oe MauplEoclpoeHEeD, npo(ban6

(,UBrrmenri BriyrpeErrero cropdrlrt)

Ilpororoa Ne 6 or/fufzori?.

npe,qceAarenE KoMuccrtt fo6 4.fl

tur;ffi,|i u,-,,


