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1. IIE,'II4 OCBOEHI,I,ff AIICIIIIUIIIHI'I

IIe,rrMu ocBoeE[r Ar.rcunrlnqHu (CleqIlIaBEl llrsunro ao.nrercl ooecne'rellne

6y.uyuero cneuuaarcra HayqHofi Susuvecrcoi 6a3ofi, Ha Koropoii B Bblqtreil TexMqecl{ofi

rrrKoJre cTpo[Tcr o6rqe[ExesepEaq n cIrgIILItrJIEIrzu rloaroToBKa. Ilocleaoaare:rruoe uryremre

lfu:rxu anpa6arsreavr cfleqnQrlqecrui Meroa Mr'rllreulls, $urn.recxyo ulrry]ruu1o, (oropble

o(a36rBaroTcr BecbMa rrrroaoTBopnb&r[ Ii B.Ilp)Tsx Ha}.I{a,\. c[€uuaJlxcT6l, llollyrrt'IBl]Me

Ilrl,lpo(oe lbrBriKo-MareMarrqecKoe o6pa3oBaHne. Mofyr czlMocrotreJlblro ocBallBarb I{oBbIe

Texr rqec('re HalrrpaBJrerMr, yclremlto pa6oTmb B IrI'Ix, JrerKo [epexo,41tT6 oT peIIIeHItt oaElrx

laaag K .4p) fvM. ftcr(arb HecrzHnaprHble u Herpa4xulroHH6te nlru. t{To ocooeHso Ba)l(Ho Iultl

npoSeccroua"rr,noil uo6l-ulLEocrtr clleqllarficroB B yclloBrrtx yc(opel{Iloro pa3B[TI-It rexHlr(It.

3aAaqI-I (]?ca cllerlrraB6r ibr8nKu:

. Teoperlqec(tul rro,ryoroB(a B obnacrr-r ibr,3rr(Ir, [o3Bo.[r oElas 6yayrulu lruxeaepau

opreEDipoBaTbcr B rroToKe sayqEoi Ir TexEltqecKoft nrtfopvaqzr lI o6ec[eqr'IBalouat I'IM

BO3MOXIiOCTb UCTIOJTT'3OBaIiII' IiOBBD( $I:UVeCTUX IIpTUUTIIOB B TeX O6JIaCTf,X, B KOTOpBD( OlIlI

clleuuann3r,rpyoTc9;

. OopMr.rpoBaHrie Eay*roro M6ImneIIlIt, B qacrlrocrE rlpilBrlnLllorc [oHl]Marl[t fpaElII
fipriMeHr.rMocrrj pa3Ju-rqs6rx $usuvecnux fiorrrTlltr 3aI(oIroB, Teopl'ft I-l yMelr[t oueEI{BaTE

crefleEr, ,4ocToBepEocTri pe3yrrbTaToB, rro[yleuH6D< c iloMorqblo 9Kc[eptNerrTarlbrlbrx ltnl,

MaTeMaTlrqecKrx MeTo,{oB tccneaoBulllldl

. BErpa6orKa uprreMoB It IrztBBI(oB peltresui (oIrRperEED( 3aAarr I-l3 pa3H6rx o6racrei

ou:rrur, no,voramrqnx cry.rleHTarlt B ,4ar6lleiillleM pellrarb lIrlxeHepEBle 3a,{aqrl.

. o3r{aKoMjrer re cryaeHToB c coBpeMeEEoii EayrrEoii amapaTypoii ll BbIpa60TKa y Errx

Eaitat'ItHtlx rraBHKoB llpoBe,qeEwt 3KcrIep{MeIITaIBrl6D< Eayqllblx llccJle,{oBaHni pa3nl'{HErt

lfrlrrecxur {BreH fi u oueHKh norpeutlocrei ltvepeHri.

2, MECTO nI'ICUun,'II4HbI B CTPYKTYPE OIIOII BO

BoKEar qel'r6 B6rc[ero o6paBoBarrxr - fiotyrrirb Ira) ruoe rlp€acr€iBneulie o [ptlpo,qe tl

MeTOA,X ee rro3EaHrr. <Drl3I-,Il<a l<al( Beayr{ru IIa}.I(a o [plipoae [fpaeT rnaBE]'Io poj16 B

ltocT4xeE It gTot {eJtl:I.

no cBoeMy coaepxaE[ro E Ea) rIlbIM MeroAaM IiccneAoBalrut ibti3lll€ tBrltgrct MorfrHM

cpe.{crBoM obpa3oBarerbEoro ri Bocrl[Tarejrblroro Bo3aetcrBrlrl, rloMortul pa3BI-ITuro

yMcrBeHEbrx c[oco6Eocrei, QopMttpoBal {Io sayilHoro MlrpoBo33pel 'It, BocrllraE[to BoJrIl Ii

xapalfl epa tlpk,rlocTl,rxeHul,l nocTaBIIeHHoi uerr.
o}l3ll(a orEocr.rrcr I{ 6a3oBoii qacflt lpofpaMMbl. B coBpeMeriHoM ecrecrBo3HllElili

rnpo(o lpnMeurmrcr MareMml{qecnre Nreroalr. A.n.l ycrreluaoro ocBoeurt K)?ca ibr,t3rll<tl



cTyAemaM Eeo6xo,{uMo 3rraTE cireA}'rorque pa3AenH BBtcueii MaTeMaTrjrui: Au00eperulan6Eoe
ll qrrTefpar"'rbEoe r:tcqqcJrellre, ,{n+0epeEur-rarr,Ebre ypaBrreFnr, alll&1llTrf{ecR}'ro reoMerpno }r

nfiEeiiEyo arre6py, prlbrJ gneMerrr6l BeKTopltofo arrajrr,I3a, !!yur!ru r<owlencuoro
nepeMesrloroj 3reMeHT6r reop[n Beporrrrocrefi r, MmeMar[qecKoii craTllcruhat.

3. KOMIIETEIIqIII4 OBYIIAIOIIIETOCS, OOPMI,IPYEMbIE B

PE3Y,'IbTATE OCBOtrHITfi AIICqEII,II4HbI <CIIEIIIJ'IABbI
OI,I314KI4>

flocneloBarer6Eoe u3yqeHlie cfieqrraB or-r3riKu Bbrpa6arEBaer cueqlzosqecKgf MeroA

Mbrmrel]rq, OrcI{qecl(}lo [Irr]aI4ulIIoJ (oropble oKa3BlB:uorct BecbMa trJloAorBopEbrM[ It B

apyrlrx Hay(ax. Cueuuaaucmr, rroJDrrriBmrre Ernpo(oe llusn<o-r,aarer,aa:ruvecroe o6pa:ooamre,

Mor)"T catMocrorreJrbEo ocBa[BarL rroB6re rexr rqecl(lie Ea[p€tBjreE[r, ycneuEo pa6orarb B

Hrixj Jref(o nepexoilriTr, oT peEerr[r oaE x 3aaaq ( peueErro apr x, I,cI{aTr, rrecT,rs.qapTHhre u

Herparlurrourrbre rIyru, qro oco6esso gaxso g:rr npo$eccnouanruoi r"ro6rlrslrocru

CIIeqII,IJIIICTOB B yCJrOBnrX yCKOpeErrOrO pa3EriTng TeXEUKIi, KOr,{a aMopTrBaqns AOCTE)(eETIfi

KoH(perEr,rx )rKocrreu[a"'r6EbD{ 3IIaIII-Ift flpo]rcxoArr qpe3BErqaiiEo 66rcrpo.

B [poqecce ocBoeHnr ,uarlHoi AlicqErlrurflEr cryAerrr Aolrxes o6naAar6 cneA]rcrqnMn
o 6 t4e np o Q e c c u o u an t*! bLrtu Ko Mhe m e Hqu uivua

cnoco6uocrrro IlpllMerurr6 coorBercrBforq[fi llu:aro-uareuaruvecKr-rfi a[napar,
MeTO,[bI aEaJI[3a Ii MO,4enqpOBaE[t, TeopeTltqec(oro It 3Kc[ep[MelrTzul6Eoro [ccjreIoBalr{t
npu peruenuu npo@eccuonanrr*x sa4av ( O|IK - 2)

B pesynlrare ocBoer{[r aucr[:rrr;ruuu o6yraroqniic-r aonxeu .{eMoucrpllpoBarl
creayroulte p*yJrbraru o6pa.sonanrlr:

3uar: llr:uvecrue ocrroBr,r, ocrroBrrue 3a(or{6r lr rrorr rrr4rr ibrrurq, KoppeKTHrIe

IIOCTaIIOBI{Ir (iIaCCIlqeCKl]tX 3aAaq.

Ylrero: u:lreparl $mrlqecr<re Bellaqtln6r, onpegennt o6nge rlopMr,r, 3a(orroMepEocrlt,
ncnorE3oBarr, rirJcrpyMerrraJrbr+,re cpeAcrBa ab[3rKri, lorrn6 nocraBJrerrHylo 3a,4aqy,

o6pa6ar6rBarB p$yn6raaBr r3MepeErii, crpoarB rpaorKn, $opuuponarr pe3yjrErar,
BOC[pUqr.rMaTr, au$opuaquro ( ruraJrrr3y, carMocTorTe.[Eqo yBr.r,qer6 cJIeacTBIiJI

c$opuy:raporanuoro p€ynBTara, AenarE 86180A6r, apaMorrro rrojrb3oBarr,cr -q3r,r(oM

npe.4Merqoi:i o6nacrr.r.
B:ra,aerr,: r<ymrypoii MBrrrrenr.rr, cloco6uocrbm I< o6o6rqeuuro, aualrrr3y, Bocnplttrlrlo

unoopltauuu, locraEoB(e qou r-r ru6opy ryreii e€ Aocrur(eErir, ocHoBEbrMr4 rlpneMaMlr
o6pa6orKi u npeAcraBnerrrr gr(crep[MerrraJr6E6D< Aarrlrrblx.



4. CTPYKTYPA I4 CONEPXAHIIE IITCqIINJIIIHbI

O6uar rpyAoeMKocrb AtrcqurrJl[r{Br cocaaBrfer 3 3a.rgrHEx eA[Etrq (108 saca).
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n/fi
Pa3Aen

,[I,ICUIiIIJIIIHLI
(reua)

D

Br-rAbr ]qe6Eoii pa6or6r,
BXJlIOq,uI CZIMOCTO'TeJI6IIyIO

pa6ory cryaeuron n
rpyAoeM(ocr6(B .lacax)

O6ren
yqe6Hot
pa6orbr. c
IlpliMeIrelIIieM
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x MeroaoB( D
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TeI(yrqero
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0opMa
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Q

TennoBoe
Ir3n]4leriIIe

3 l-2 2 2 2 3 U17

2 Knasronas
npr.rpoaa cBeTa

3 3-4 2 2 2 3 1/17

3 Crpoeuae aroua.
Teopua Bopa

3 5-6 2 2 2 3 r/17 PefiruEr-
norrrpojrb Ngl

4 '3reMeHT6r
(BaHToBoii

MCXAE'KI'

3 7-8 2 2 2 l 1/17

5 Coopeuenr*re
Irpe,[cTaB"'Ielr[t o
cTpoelrEu aToMa

3 9- 10 2 2 2 3 1/t7

6 3leuenmr
ItBAI{TOBOi

CAATIICTII(l'

3 I l-
12

2 2 2 3 1/l'7 Peiirr.rsr-
ronrponr J\!2

7 Teopnx
TCNTOEM(OCTIi I,I

3JreKTpOnpoBo.{EC

CTX TBEPIbIX TEJI

3 l3-
14

2 2 2 3 t/1'7

8 3onua-r reopna
TBepABX Ten

l
16

2 2 2 3 1/17

9 CTpoeF e rt
cBotcTBa
aToMEbrx raep.
Pa,utloar<rrggoctl

peal{umr.

3 1',7 -

18

2 2 2 l 1/11 PeiTlI}Ir-
r<ollrponr J'l!3
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fllas rncunn.rrnrr

1. 3reMeursr rBanroeoi onatrr Ten:roooe arayrenre. PaBEoBecHoe ll:iryqesrre.
Xapanrepucuxu refiroBoro l-t3ryqeHr.Is. A6co]IloTrro qeplloe reno. 3axon KlrpxroQa. 3aron
CreQana-Bojrlr$raqa u 3aKoE BrEa. Pacnpe4enenae eneprar e cner<rpe a6cotrloruo rrep[oro

rera. @opruyra Psnea-.{xunca. Vlr,rpat}roneroran r<aracrpo$a. KBaEToBat nirlore3a It

$opnyra flIarra. BsemIItIfi Ooro3neroprvecxri oSQerr: u ero 3aKoH6I. Ooronrr. 3$$ercr
KoMlroga ri ero reopar. Moaenr aror'aa P*epQop,{a. IIocrynarrl Eopa. AroM Bo,{opo.{a.

2. 3reMeETLr ftBasroBoi MexaE KIl fmrore3a Ae Epofirr. 3(cnep[MeETa.[6Eoe
loArBepx,4eH[e BorHoBErx cBoicrB Mu(poqacrEq. Coorno[eHie Eeolpe.qerelrHocrefr.
Bo:ruooar Qlurunr, ee cBoficrBa ,r crarr-IcflrqecKrfi cM6rcn. Hecra[ItoEapHoe ypaBHerue

lllpe,uuurepa. Craurorapuoe ypaBEeEne lllpe,4rcrrepa. llacruqa o rloreaqfianbHoii tMe.

llpoxoN,qenr.re qacruqBr qepe3 norenqrarbr$d 6ap6ep. KBasroBrlft rapMoHrqecr<ltii

ocqrJrJirrop. Ypaenenre IllpeAnnrepa Ajrrr 3reKrposa B moMe BoAopoaa. fraBsoe,
op6[Tan6Eoe li MargllTr]oe (BlldroBble ql{cra. KBaxaoBaI e 3Eeprwi 3jre(Tpoua B aroMe

rogopoga. Cnenrp aroMa Boaopo,{a. flparuno or6opa. Op6nranralrii rl Marurrul'lii MoMeItr

3ner(poEa. Co6crseuurdi Mexasrq€cKt-Ii MoMeET ltMryrbca gJleKlposa (cnlIII). CnuEoBEri
MafIIIITlIBrii MoMerrr g]'reftTpoEa. Cnruosoe I-I MafIIIirIroe cl]EnoBoe kBarIToBbIe qqcila. 0116rr

lllrepHa Ir fepna{a. Ilpunqun :anpera llaym. Ilepuo.urvecxar cncreMa eJIeMeEroB MeH,qeneeBa.

Ilouorqerue, clolrraEnoe Ir rrrrAyurrpoBarrsoe u3ryreE[e. Jlarepu. llprr:qrn Aeicrgrs
la:epoe. I{:raccnveck€ur reopbr rerrroeMKocrrr. 3aros ,{rononra u flrll. Koautoear reoplu
TerrlroeMKocrri 3iumTeiirra. Teopur renloeurocrtr Ae6at. Oorrourl. Eo:onu a tfepuuonrr'
flonsrlle o reanroslx crarr-rcrr-rKax Eo3e-3fimrreiina r @epuu-,{upatca.

3. OcsoBEr,re noII Trrr ibl-l3rKll TBeDroro rera. 3neprertvecrure 3oEbI B Kplicr&!L[a-\.
Pac[peAeneE[e 3neKpoqoB IIo slleprgrsqecr(IrM aosau. K,racczdur<auut rB€pA6D( TeJI lra
Mer,lJLrEr, fionyrrpoBoArfliKri r{ A}13.{eKTp!-rI(x. Co6crBeEEat x [IprMecEat rlpoBoAltMocrlt
lorfrpoBo,qrfir(oB. 3nerqpolpoBoaEocr6 TBepa6rx re.lr. TeMfleparypnat 3aBlicuMocrb
gjreltrponpoBo,qHocrrI MerajrJroB n rroiryrrpoBo,r[EEKoB. Vponenr <Deplcr. P-n flepexoA.

floJryrrpoBoAErrI{oB6re Ali0A6r.

4. Ocnogu ibrlgurur arolruoro g.upa Ii greMeErapgErx .Iacruq. Xapaxreprcrurcr arol.luoro
rrpa. Mo.{en[ aroMuoro rgpa. Macca r enep ut cBt3lt trpa. 3anom,r pa,4uoarcruouorc pactraqa.

AnrQa-, 6era- r rauua-u3JD4resEe. tAepH6re pea(IIItIr u 3a(olr6r coxpafielll't. Pearu[rt ,qereHn's

s.{ep.IlenEar peaRqur AeneE jr. PeaKu[r cIlETe3a aroMr$L{ tlep. Ilpo6reMa }anpaBnteMr,rx
TepMorAeprrbrx pearqld. BnAsr B3auMoAetcrBt-Iil r r.nacctaburauua 3.[eMeETapHEx qacaltll.

Merorbr perllcrpaulIll gjreMeHTapsbrx vacruq. Kooau.recxue ayra. 9acruqn u aETI'IqacrI'lII6I.

HeiirpnEo.



5. OEPA3OBATEJIbHbIE TEXHOJIOTI4II

. reKl[oEno-ceM[sapcKarr crrcTeMa o6yrenrl,r ( rpagaqrogHf,re ire(q]loHli6le,

upaKTEqeci{Ire, na6oparopnLre)

. [prrMeneHne MynLflrMe, ia rexqonoflri ( flpoBeaeElre neI(IIlioHELrx 3aqtraii c

rprMeHeHuev koMnsroTepHhrx TexHonofi-ri)

. rel{q[orlilbre 
't 

npaKrrqecruie 3aHrTuq RiLI{ HarfiHe (oHibepeaul{li rro pe3ynETmtM

aorJraloB cayaesroB

6. OUEHOqHEIE CPEACTBA T\JIA TEKYIT$ITO KOHTPOIq
YCIIEBAEMOCTII, TPOME]KYTOqHOfr ATTECTAIII,III NO ITTOTAM
OCBOEHI{,I IIICIII4ILIIIIIbI I'I yqEEHO-METOAI{IIECKOE OBECIIEqEIII4E
CAMOCTO9TE,'IbHOfr PAEOTbI CTY,IIEHTOB

. pa6oTa c nel{IlltosrrbrM MaTep[arroM KaK Ilo (oEcrIeI(TaM, IlxTepaTr?e! TalK L
?nerTpouaBrM rcTo![Ilr(oM nHibopMarlrrE

. BU nOJIHeHue IOMaIIHeTO 3atalHut l,t nolt O IOBI<a k peiTrlHr-KOH rponrM

. B6nOJrHeHriepacqerEo-rpa(bFrecKqxpa60T:

PfP J,{!1 KBaEroBar (bri3nKa

PfP Ng2 @lr:I,Ica aroMa r-r aroMlloro rrpa
. ,ujrr (oHTporr pa6oTr,l qryaerroB, a Talo(e,e!t cTldfymrpoBarIlI9 ctlcTeMaflFlec(oro

rl3yqenfir rypca srcuro4 B TeqeE e ceMecTpa npe/IycMqrpeH6l pellr}Irf-KorIIpoJII-I. ortr

fipoBo.q rcr B m.rcbMeHrrof +opMe
. ,qJrr KoETponr 3naHui cryaer{ToB rrpoBo.ql4Tcr 3aqeT

TeKyqltfr KoHTpoJrb ycneBaeMocrrr

BONPOCbI II 3A.{AH[fl AJ'Iq NPOBEAEHIUI PEftTI4HI'KOHTPOJI'

Pertmu$z-Ko mponb JYpl

1. TennoBoe ll3ny.{elt1ie. PaBEoBecEoe [3JD-.reELIe. Xapa(Tep[crltrur reIIJIoBoro t'3jr}-leHnt.
2. Abconroruo qepuoe reno. 3aron Knpxro$a. 3a(ou6r CreQara-Eo,'t!,qMaua rl Buqa.
3. PacrpeAeneH[e grrepD r B crre(Tpe a6conprHo qepEoro rena, (DopMyna Peler-,{xunca
Y;nrpailuonerooaa raracrpoQa.
4. Knaurosar rrlnoresa rl +opMyna IInaEKa
5. Bneruurrfi $orognerrpuvecxzii s$tler<r a ero 3akour,r Oorolrbl.
6. 36OeKr KoMflToEa E ero reopl,r.
7. Moaenb aroMa Pesep$opAa. Ilocryrarbl Bopa. AroM Bo,qopo.qa.

1. TeMleparypa a6co&orHo qepHoro rena T = 6000 K. Ecnli reMlepar)?y reta y\4eHbEua6 B 2

pa3a, To SEepreTuqec(,ur cBErIlMocTB a6coJIIoTEO qepflolo TeIIa

1) Wesbrrxrcr B 4 pa3a 3) lnenu'Iurc'.E 2 pasa

2) ynorrr'rurcr o 16 pa3 4) yMeE6[[-rrct Bl6pa3
2. Ecnr-i AnIlIIa Bojrrrbr, coorBErcTByloqat Ma(curvry{y lll3.ryqe'Iss. ]MeHbulldacb B 4 pa3a, To

TeMrrepaT)la a6coJrmTrro qeplloro Tens

l) yBerxqrracb B 2 pa3a 3) yoerul. ,rnacr, n 4 pa:a



2) yMeH6r[l'nac6 B 4 pa3a 4) ]a,tell6rllrr)IacB B 2 pa3a.

3. Ecm:avepueuuyo n.rracrrirrKy, rra Koroplo naaaer cBer,3aMeeurr, rla 3epkatruylo roii )rc
IIIOqA.AIjI TO CBETOBOC AABJICEI'E

1) ocranercr Ee[3MeEEEtr\r; 2) yrreulmnrcl n 2 pa.sa; 3) leearzvarcr e 2 pa:a.
4. 3rer<rpon B aroMe rrepexo,{rrr ri3 Bo36yxAeHrroro Qoc'ro'i}rr4t c aEepnrei Er B ocHoBqoe

cocrorr re c gHepruefi 80. nptr 3ToM rzcllycraerca !!orou. Macca uc[yrqeElloro oorol{a paBrla

F -F F -F F -F F -F F LF
''.2'hchcc

5. r{acrora fla.rarouero ua $oro:reltenr r'Bnr|Iel,],j,S ]ateE6[Ia€Tct aAooe. Bo cKon6l<o pa3

EyxEo ri3Merrtlr6 3a,{epxfiBarouee Eanpsxeql4e, ecnll pa6orofi BbrxoAa gnelopoEa Ii3

uareprala lporoeleueHTa MoxEo npeEe6pe.r6?

I t yoe,m,rrrr e 2 pa:a: 3)yse,rzwrse r/2 pa:: 5tocraears6e:filveHeHtlfi.

2) yveHlmvrL B 2 pa3al 4l yneusruurr e J2 pas:

6. IIpr :ar.reue oarroro Mertulna aplrriM aJntua BoJII+i, coorBercrByloqat (pacuoi rpauulle

Qoro:fr$eru, yMefi6lllaercr. Pa6ora slxo.{a a[r BToporo MqraJua rlo cpaaneuuo c pa6oroi
arrxoaa ,qnr [epBoro

l) yBernqDracb; 2) lueurutaacr; 3) IIe rBMeE[racE.
7. Ousrru CrolEroea flo [cc.]reaoBarr[ro B3aaMo,{eiicrBr-1s r-I3JtJ tesl'll c Merauljt,Mll:

I ) Ilo3Bonlllnl onpeAeJMTb pa3Mepbr s,{pa;
2) [o.[TBep,[fl rn (BasroB)'Io np[po,qy mjrr{reHl-it;
3) nogroep.araa naanq{e BolEoB6D( cBoicrB y glre(TpouoB;

4) nol, oepauru ruuore3y o at cKperEoM crlerTpe 3lreprxlt greKTpouoB B aroMax.

8. B :Q@enre Kolrnroua Qoron
1) elr6roaer elexrpou c rloBepxrrocrrr BeruecrBa;
2) nepeaaer 9re(rpoBy qacr6 3lr9pfl-r'I IIpl-I yrIp]ToM cronKlroBelrulr;
3) Depeaaer greropoEy qacr6 srreprar IIpu EeyEpyroM caoJ1l(rloBeHlil,I.

9. 0116116r <DpaII(a li fepua rro uccjreaoBarl[Io gJlel(apl-Iqec(oro pa3pt.{a B [apax pr]'Tlr:
l) no3Borrrl! olpeaerr'rrb pa3MepH sApa;
2) uoareep.uura raanroBylo [ptrpoay ri3ryqel rt;
3) no,{TBeparu[ Eanli.Ilre BorHoBbx cBoicrB y 3neKTpolroB;
4) noaTBepaIdI-I rulloTe3y o ,{nc(pErlroM ctlel(Tpe Slreprllll 3re(TpolroB B aroMax.

10. Ha p[cyHKe !fioopaxeFbr crarluollapHble op6xr6l aroMa BoAopoAa corJlacEo uo4erm Bop4
a raKxe ycjroBHo u:o6paxeurr [ep€xoA6t sjre(TpoEa c oaEoft craqEosapEoi op6{TBI Ea

,qpyryo, cofipoBox.{aroufiect [3JryqeElreM KBaIrra gljeprllr. B ylrrpa$noaeroeoi o6tacrl
crreKTpa 3Tr-r flepexoar,r galor ceparo JlariuaE4 B BfiatiMot - cepwo Earl'Mepa, B IiEopal{pacgoil

ceptuo flallreHa. Haa6o:rrrnei qacrore KBaIrra B BnutMoii o6nacru cnerrpa coorBercrByer
nepexo.{

l)n=4_-n 3

' 2)n=34tr=2
: 3)n=5+1-2

:-:" 4)n=s+n=l
ii:

1 1. B reopt[ Bopa paa[yc n-oii Kp]ToBoi op6[rbl enempoua B aroMe Boaopoaa Brlpzui(aerct

rrepe3 paruyc fiepBoft opoltrbr r[opuynoi: t,=\'71". Onpege;ure, (aK {3MeE erct

I<IrseTuqecIt.UI 3r{epr[r 9re(TpoHa llptt lepexoae c TpeTbefi op6tTLr IIa nepByro.

1) loeruvnaaercx o 9 pa: 4) ):NteH6Eaerct B 3 pa3a

2) 1'r..reulruaerca o 9 pa3 5) ue venaercr
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3) yeeruwroaercn e 3 paaa
12. Oumu lerzccora u ,{xepuepa uo .uz$parqzr.r ra r<pncramax:

l) rlo3Borlr]Tu olrpeAejTlrTb pa3MepEt {Apa;
2) [oArBepAr-rrn I<BarrroB)4o rrpupoAy r-Bnytreur.rr;
3) [oATBepAnnx Ha,'rnsrie BojrrroBErx cBoficrB y gneKTporroB;

4) [oATBepAnnn rrfloTe3y o ,4trc(perEoM crre(Tpe grreprxE greKTporroB B aroMax.

1 3 . CpaBHnre Anrrny Bomrlr 4e Epoina y2 Mi lrapvna Maccoi m = 0,2 r u nporona Maccofi

m = I.0 / lu' Kl. r,rMelouux o.u,rHzu(oBLre c(opocTlj.
I) 6,57.10'27 , r R ?5.1n-27 3) 6,57.t0"4 4) 8,35.10-'?4.

P e i m u H z- Ko H mp o,,, b,ifq 2
L fllnore3a Ae Fpoirr. Srcuepuueura,naoe rroAaB€p)KlerMe BonEoBr,rx cBoicrB

MrKpoqacfl I.
2. Coornorneufie HeorrpelenesEocreft .

3. BorsoBas o)'Hl{uru, ee cBoiicrBa ri crarrcrr-rqeaKaf cMucr.
4. Hecraqlzouapuoe )?aBrreure Lllpealrurepa. Crarluouaploe ypaBrrenr-re lllpeArxrrepa.
5. 9acuqa r norerquaJlr,Hoi rMe.
6. Ilpoxox,4enue qacraubr irepe3 rrorerrq{aJr6r{Bri 6ap6ep. KBaqroBblft tapMosruecl{Irii
OCII,IJLII'ITOP.

7. Vpaoueune lllpe,4nErepa aJrr 3jreKrpoEa B moMe BoAopoAa. fraBrioe, op6nra[6noe s
MAII ,ITIIOE (BAIITOBHE qllCJIA.

8. KBafiToBaEue gueprrzrl rre(Tposa B aroue eoqopoga. Cner<rp aroMa BoAopo,{a.

1. Craquouapnrna )paBrrerreM Illpe.ururepa ,uJrr gJreKTpona B BoAopoAonoAo6uoM aroMe
tBnileTct ypttBHeIIEe

. dul tn_ -t) 

-+-La 
=Ud'x h'

2n( - | ze'1\-' v'a +_) L +_. _ a =\ti'\ 4rr€a r )
zn( , nalx'\"' v-a +-l L- " a =l),i'| 2 )

4)v'v+2J!tv=o

2. EcIn y - S).nttr" nMeer BuAr )'rca3aHHbril IIa psc).III{e, ro Beporrrrocr! o6Eapyxnrb
LL

3neKTporr Ha yqacTr(e - < r <; paBHa

r)

2)

3\

4)

%

%

%

%

3. B rarov c:ryrae lnepleruqec(uii cnerTp lJlempoHa cnnouHofi?



1) olerrpou o noreuquarrruoil rMe lrlrptllloi 10-l0M
2) gneKTpoF B aroMe
3) srer<rpoa a uo:rery.ne Boaopoaa
4) cBo6oAs6trl 3ne(TpoE.

4. MaKcrMajrbHoe 3Harrerr[e Ilpoe(urls MoMerrra sMrrynbca gneKrpolra! r{axo,qtlqeroct B t-
cocToswltt, Ea EanpaBrefille BEellllteto MatFlITHofo TIoJUI paBlro

1)fi; T2rt, 3)3h; 4) 4h.
5. CroEro pa:nuuurx cocrorH[i Moxer [MErb 3neKTpoH c ruaBHbIM (BaHToBErM qllcroM n =
4',1

l) 15; 2) 48]. 3) 32i 4) 54

6. Onpe,{erurr aror"r, y r(oroporo B ocrroBrroM cocro[sal 3arro.r]lreubr K, L, M - cnoa u B N
croe pac[oroxeHr,r 7 gjreKTpolroB.

1) Cl; 2) Ge; 3)Br; 4)Ti.
7. Aqr HyxroHoB BeprrbrMlz rBrttorcs creayroqne 

'.TBepxaen[t1) nporon o6ragaer :apraoM, paBrrrrM e-;
2) cllilr EeirpoHa MerrElre cnriHa rrporolla;
3) Maccbr IIyI(roIIoB IlplrKrtiqec(Ir oanH,r(oBbr.

8. lleM MeE6me gEep|Ilr cBr3r-r rApa, TeM

1) borbllle y Ilero Aeoe(r Macc;
2) lteulul'ro pa6ory uyxuo coBep urb, uro6lr pa:,{elum aro sapo Ea oraelrbuEle

H}1CnOE6I:

3) 6onrue oueprau or,raeJr{Tcr rrprr pacrraae SToro lapa rla or,qen6lrEle Iryrrrour,Ii
4) MeHr,ue ero 3Hepr[t floKot;
5) ueurure gneprlrr{ Blt{eJrttrct B peanllrn repMosaepEoro crrrrre:a gToro t,4pa c

Ipyr[M, qapaMlr.

9. flprr 0-pacnaAe
I ) 3apr.{ r,{pa IIe [3Merr[Tcr, Macca rlpa ]a4eEb[raercr IIa 4 a.e.M.;
2) :apa.l r4pa 1'uenru aerct ua 2e, uacca ru.pa )a4eu6uaerct Ea 4 a.e.M.;

3) gapx,q g,{pa }a{eErEaercu sa2e, Macca f,rpa He Merlsercr;
4) :apxl rapa yueulruaercs, $a 4e, Macca t4pa Welrrmaercr sa2 a.e.M

10. Ka(ar Aonr paAroa(TrBH6D( aroMoB ocrarrercr IIe pacrraBrtreficr qepe3 nsrepBar BpeMeE[,
paBEbrii .{B},r..( Ilep'loAzrM rror]?acrraAa

50% 61% 33o/o 75o/o 25% ?

11. CI{orbKo g- r, F- pacuaaog AoJrxEo npol-I3oilTl-I, tITo66I Ilecra6u]I6E6ri ri3oror aMep]tqbl
24t ,-e. Am npeRparvl'cx B craoHnbHbrt r43oron BucM) la ;l't .

1)80r4p 3) 6ou5P
2) 9 c!:a39 4)1 au3 P

12. flslpo azo:la 'rolf saxomuro d -\acrt \y (jHe ) lr acuycrr-rno nporou. tqpo (a(oro sreMeHra

o6pa3oBanoc6?

1)'lF 2)'Jo 3) ','r 4)','o 5)Yr/

13. t,4po 6eprmrrr lBe, uomoruo rcinpou lH, rpeBparqaercr B rrpo 6opa 'fB. Kar<ar

.racruqa npr :rou ou6pacuoaercr?

l)p 2)n 3) e 4) e- 5) ucnycr<aercr 7 -raanr
14. B nopsaKe Bo3pacraHtul ttETeEetBrrocrlr Qyr,ua.uenralrrue B3,txMo,uetcrBl-lt
pacrrorararoTcr cjrelyor4-rM o6pa3oM

1) 3rempoMarunrHoe, cna6oe, rpas[raqaol roe, cltllblroe;
2) cra6oe, crarbnoe, rpaBuaa[[olrHoe, 3ne(rpoM,fqrirlroe;



3) gne(TpoMarEarEoe, fparBr.rrarluorllroe, cna6oe, cnnBEoe;
4) rpaBrira([oEEoe, cra6oe, gre(IpoMarllurHoe, c[Jr6rroe.

Peirnu z-Ronmponb Jl!3
L Op6ura,'Il,ulrfi r-r MarglirHbtfi MoMeET ?ireRTpoHa. Co6crgennrrii r"rexaslilrec(I-rii MoMeET

uMnynBca gne(TpoHa (cnan). cnnroeufi MarExTribrii MoMerrT grempoEa. cnaHoeoe ll
MaTE TEOe CnlrHOBOe (BaETOBbre qnojra. oIIUr lllrepna n fepraxa.

2. flp[Hrlrdr 3alpera llaynl-I. flep[o,u|recKar c[creMa gjreMemoB. IIpaBIrno or6opa.
3. flouoqeure, cnouTatuuoe u urrayrtpoBalr$oe ltnyqenue. JIa3epEI.

4. Kraccuqec(ar reoplr rerrJroeMxocr[. 3aKoH Arononra r,t flfli. KBaHToBas reopat
Teliro€M(ocrr 3fiqrltretHa. TeMnepar)?a 3fiIlmreina.
5. Teoplir rernoeM(ocr[ .4e6ar. Moaerr Ae6ar. Oorrorrbr. TeMrrepar]?a ,4e6at.
6. flossrtle o (aalrlroBr,rx crarr.rcrriKax @eprua-,{rpara 14 Eo3e-3finltrefiEa. Bosoqbl n

QepMrionbr.
7. Pacrpe,qerer .u OepMn-,4upal<a I{ Bo3e-3fiumrefina. VpooenE n 3Eeprru Oepr4t.
8. O6veqEoe B3ar,rMoaeficrBne l rTpupoaa xnMn recKoi cBr3q. 3HeprcTttqec(te 30116I B
(pttcTajlnau(. PacnpeaeJleEte 3JIeKTpoIroB rlo ggepreTEtrec(rM 3ol{atlt.
9. KlaccuQnraunr rBepaBD( TeIr rra MeraJrJrEr, rroJryflpoBoasri(It lt ,4LIsneKTpItKIi.

TeMflepar)?Eas 3aBncrlMocrB gngrlpollpoBo,u{ocrrr MerarjroB Il noJD/[poBo,4E KoB.

10. Co6crBeEHar Ir npuMecHar rrpoBo,qrMocrn rrorryrrpoBo4urr(oB. KoHTaKT ag,t( MeraJrIoB. P-
n nepexoa. florynpoBoaHr,rKoBr,Ie ario,4Br.
I 1. Pa.4loarinBHocrB. AnEoa-, 6era- n raMMa-u3JryqeE[e. 3aKoEbr paruoaKTlrBForo pac[a.qa.

12. CocraB u xaparqeprcruxu aroMrroro rlpa. Moaer[ aroMEoro rrpa. HefiTpltHo.
13. tAepEEre crn6r. Matcatr gtteprtrt cBt3u rlpa. B3arMocBr3b Maccu u eueprra. ,{et}err nacc.
3rleprrrr cBr3ll. CoorEortrerrr{e Mex.uy [o.rrrJoi 3Eepruefi Ir uMnynEcoM qacrlrlt6l.

14. taepHBre pea((IIrr n 3ar(oH6r coxparreH[rr. PeaKqrir ,{ereHrlr raep. IIerIEat peal(Itnt

,4eneEltt. PeaKIIrt cxlrTe3a aToMlr!,rx taep.
15. B[,q6r B3ar-rMoAeicrB[i. Teop[r ,{upara uo nsrepllperaqu}r BaK}}!\,fa. CroJrKIroB€H[e ].I

paclaa rracTriu. {acrrnFr u allTrrqacTrlrur,r. KocMliqeckze :ryxr. flpenpauenlra r',t

KrraccuibxKarlrir 3JreMeHTapr, qacTuU. KBapKLI.

1. CpeAa Ea36rBaercr akrzBEofi, ecjrr oIIa
I ) [orHocrbro [olJrorllaer fia,uaJouee Ea nee {3JryqeEae;
2) nonEocr6ro pacce[Baer rraAarorqee IIa rree x3JryqelIlle;
3) yclnrBaer fiaAaroqee Ea uee t'3ryJelllle.

2. C[creMa Ital{aq(l{ na3epa IIo3BoJIter
l) co'uaru ruoepcnyo HacereuHoc16 B aJ<TLrBHofi cpene:
2.; surears osruyNaeHHoe u3rygeuUe (boroHoBi

3) o6ecuevurl oucor)aro KorepeuTltocrr Jra3epEoro [3Jryrenlrs,
3. Pacclrorpn.t ,uBa KB,urroBr,Ix cocro{rrr t, B Koroplrx saxo,4lrrct c[creMa aroMoB, c

3Hepl|l{rMr.r Er u Ez, rptsend Ez2 Et. Ctrcterda 6y,uer naxo,4tT,ca B cocrotlrl'lrrt c xH8epcHoi

HacereHHoc rhlo- ecJ']'] qr,cro aToMoB Nt c :ueprueii Er 65aer
1) paBEo qricny aroMoe ?f2 c :ueprnei Ez;

2) Merihme, qeM -l/2;
3) 6onrrrre, 'reM N2.

4. Ilplrsq![ llaynu cnpaBeAnuB
l),4rr Bcex roxlecrBeriE6rx qacrtlrl KBaHToBoMexaH[qecKoi c[creM6!
2) Anr cucreMEr ror{AecrBerjEr,rx 6030l{08;
3) grrlr clrcreurr roNgecrBenur,rx (bepMl{olroB.
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5. Aerer:re uacruq ua 6o3odbM +epMIioErI onpe,4e.rlterct
l) aonbKo rnaBH6tru (BuutroBblM lI[cIIoM r;
2) romxo op6urarlur,rM roarroBbu\t ttrtcJroM /;
3) cfiriHoBbn( (BarroBErM .rscroM /rr;
4) op6uralsuunu / u rlamnruBlM ttt KBarIrroBbrM!.I iIIrcJr,tMrI.

6. 3aBrrcr-rMocrb MorqpEofi TerrroeMKoca[ Cv xuuuqecru [pocrLlx rBepabx rer
TeMneparlplt rrpeacraBnena na rpa!!r.n<e

CM

3R

CM CM

3R

CM

3R

1) 4)2)

T.TennoeMKocr6 cricreM6l cocroruei r-I3 N = 10" uacc[qecKrix rpexMepH6l! rIe3aBIlcttMIJx

rapMoE[qec(rix ocu[.rrjrrropoB npl-l TeMneparlpe T = 300 K, paona
1)414Ix/K; 2)4,14 [x]K:, 3) 124,2 rAx,K; 4) 4l,4 r(Al'(i1{.

8. Aeoaii nonyqnn reoperriqecqaro 3aB[crrMocrr, MonrpEotr TerIIIoeMKocrL C,1 or reMleparypll,
paccMaTpnBan kpr.IcTalIlJrlqecK)4o pemeTry KaK

l) crrcreMy EeB3a[MoAeficrB)'rouMx qacrr'Iq, coBepmalotrIlix rerlJroB6le Kore6arEs c

pa3IIlqEbIMll qacToTaMq;

2) clcreMy cBr3llrrrrErx qacrl-r(, coBepnaloqtx re[,roBble (or€6aEttt c oAEqaKoB6IMIi
qACTOTAMIi;

3) cucrelry cBr3asfi6rx qacflxl, coBepualourux re[JIoBEIe (ojre6anus c pa3JIII.IIIIIMI'I
qacroraMl-l;

4) cncreMy EeB3auMo,{eicrB)'Iotqfix qacrrl| coBepEluorqfix reMoBble Kone6ault c

o,4ttEatKoBbIM[ qacToTztMlI,

9. BareHTsar 3oEa co6cmenurx nolynpoaoAnaroe
l) sacru-trro 3aII Ta gJreKTpoHaMa;

2) florHocrbro 3agrra 3J'IeKrpoEaMIt;

3) nepexpsrnaercx co cBo6oauofi 3ouofi Bo36ylr44errrrBnr srrepmfi.
10. C yBeiru,{esl4eM TeMlepar]pLr gJre(Tpo[poBo.uEocr6 rIoJrylpoBorHEKoB

1) yBenfi.lrBaercr; 2) l.ueurruaetca; 3) ne ueurercr.
1 1. B o6nacTri Et'r3rsrx reMleparyp y lon]trpoBoAtrrr(oB rlpeo6JlaAaer

l)A6rpowrarlpoBoAnMocrr,; 3)9ne(rpoEEatflpoBo,qltMocrb;
2) co6crBeunar [poBo,{rMocrB; 4) npruecuax npoao4zuocrr.

12. Pearqus p- -+ e- +ve+v, Ee Moxer Lrmu n3-3a Irap)'ruelrfi 3aroua coxparleruJl

I ) cnl,IlroBoro MoMeHTa IrMrlynbca;
2) re[ToHHoro 3apt,u



.rJ ?re(Tpnqec(oro 3apr,4a.
I 3 . 3axosoM coxpalleEujr sJreKTpriqec(oro 3apr.[a 3amperueua pea(uut

l)p +e-+v"+vt, 3)n+v"--rp+e'
2)n+p)e-+v" 4) v,+n)p+p-,

14. I43 fiprrBe,r€HnBD( cxeM B3a[MorrpeBpaqeEnfi .racrn[ aEIIIIrnrrqsE coorBercrByer

7r" -)y+y p--tn+e +v. K- -+ rf +1f e +e -+/+y.

IIpoMer(TToqHar arregraqllt no trroraM ocBoeH[t Arrcunn,'IuHr't
Bofipocr,r K 3aqery

1. Teruroeoe L,r3jryqeEze. PaBEoBecEoe [3rryqesae. Xapa(Tep[crI-IK[ Te[JIoBoro

u3n)qeHur.
2. A6corrorso .repFoe roro. 3aron Kapxro@a. 3axourr Cre$aaa-Eor6lrMaEa li BIiHa.
3. PacnpeaeneErre SlteparL B cleKTpe a6corrorgo qepgoro rena. oopMy.ra Psret-,{xmrca.
Yirbrpa+foneaoBas (aracrpooa.
4. KBaHToBar niloresa u Qoplryla lhanra
5. BHeEHEii Qoro3neKTprqeccit 3SrbeKT a ero sa.Koq6l. @orosbl.
6. 3$$em KoMnroEa Ir ero reopl'r.
7. Moaenr aroMa P*ep+op.{a. flocrynarrl Bopa. AroM Boaopo.{a.
8. funoresa ,{e Epoint. 3KcneptMeuTanqoe flo,{TBepxreElte Bo,'rsoBr,rx cBoicrB
M{KpOqacTnu.
I. Coor nourenue neonpe,ueneHHocreii.
10. BoJrEoBa, OyHI{uLt, ee cBoicrBa Il craflrcrllsecxui cMblcr.
1 1 . Hecrauuorapnoe )paBEeEue lllpea{Ercpa. Crauuonapuoe ypaoaeirre lllpeaumepa.
12, qacrnrla B loreHrl[anLEoil flve.
13. IlpoxoxleElie qacIllqbr qepe3 lloreHuEarbH6lf 6aprep. Klauroorrii rapMoE@ecKti
OCUIIJIJI']IOP.

14. Vpaenenue llIpear-ruepa ant onelcrpoga B aroMe Boaopoaa. l:raonoe, op6utaarnoe u
MarHurqoe (BanToBHe qncra.
1 5 . KBaHToBa{[e 3l{eprllr, 3jrer$poHa B aroMe BoAopoAa. CleKTp aroMa Bo,4opoAa.

16. Op6manrnrrii n Manr[THr,rii MoMeHT gJle(rpoEa. Co6crneHEbli MexaEt rec(I-rii MoMeHT

rrMrryjrEca gJreKTpoEa (cnuu). Cnznoeufi ManrurEbrii MoMeIrr 3JreKTpoEa. Cnuttogoe a
MarErirEoe cluuoBoe xeaHros6re qrrcra. onrrr lllrepua r fepra.ra.
17. Ilpruurn :anpvra llay,!u. Ilepllo,4tqec(ajl cucreMa 3reMetroB. Ilpanuro or6opa.
18. Knacc{.rec(M Teoprr rerlroeM(ocrE. 3a(os AlonoEra lr fIrI-I. KraEToBat reopE

renroeuxocrr Sfirrnreiua. TeMneparypa 3fiI rlreiHa.
l9.Teoprrr relnoeMKocrri Ae6ar. Moaen6,4e6as. OorrorrEl TeMneparypa,[e6aa.

20. Co6croenuar u npuMecnat flpoBo,4ruocrr nonynpooo,&trroa. Konrarcr ,@)x MerannoB. P-

n [epexo,{. IlojlyDpoBo,urir{oBrrre,{no,qFr.
21. P4ruoaKniBEocrb. AJEiba-, 6era- l, raMMa-x3[IreEI-Ie. 3axoHEI pa,4toaKTltBlroro pacrlaAa

22. Cocran u xapanreprrcrriru-r aromroro tgpa. Mo.{eJM aroMgoro trpa. Heifiptrro.
23. fi,uepulre cu:rr,r. Macca rr srreprnt cBt3s tqpa B3aItMocBt3E lraccu a euepruu. ,{eQerr

Macc. SHepn r cBr3[. Cooruorueure lrerr4y lortrrofi 3llepnteil t' IlwlynbcoM qaqllt1l6l.

24. tqepubre peaKrr{lr D 3axorrbr coxpaseaun. Pearclns aereulrt agep. I-{emlar peaxuu

,qeneErir. Pearurrr cullte3a moMs6D( tlep.
25. Btlsr BariMoaeiisrBrdi. Teop[t Axpa(a no liETep[pe1aq[[ Balq14{a. CTo]I(HoBeHse u

pac[ar qacruq. qactuqrr u aETIcracrrEI. Kocvrqecrue nyra. llpeoparueuur u
cracoribrraqua ereueHTaprhD( qacrrll. IGaprua.
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CAMOCTOqTEIbHAfl PAEOTA CTYNEHTOB

IIPI4MEPHBIE TEMbI PEOEPATIIBHbIX PABOT

l. O6qas reop[r orEoctrre.]r6lrocr' ri KocMoJrorE .

2. noHsrxe o 6yHtraMeHTa,lbHov rpaBllrauuoHHoM B3avvoreficrBxll.
3. Eerbre KapruKr, EeiiTpor{IlLie 3Be3A6I n qepEEIe Ablpbr.

4. Pacuupeuue Bcereuuot 14 peiII-I(ToBoe SneKrpoMzrrulrruoe rcryrreuae.
5. Konqenq q ropr.rero Bon6llloro B3pErBa.

6. Bo3H[rutoBeE[e rana(rax Ii gaeg,{. CaIIre3 xliMllqecl(ltx greMelrroB B 3Be3,qax.

7. TeMHar Marepfir n reME,ur srrep {r.
8. Benrkoe o6re,4ureure $yraaueura,rsubrx BalMoaeicrBufi .

9. Cynepo6le.uuueuue r.r reoprrr crpyn.
10. CTan.uaprEar MoaerE 9.[eMeHTapE6rx qacrnrl.

I 1. Coapeuenrue mur,{6Ma crpoeErie greMeHTapEbrx qacrl-Iq.

12. MeroIBr perlcrpaqrn 3neMemaprrErx qacrEu.

13. AHTrMnp. AETr-rBeruecrBo Il ero cBoilcrBa.

14. CBepxre(y.recrr, ri cBepx[poBoAlrMocrE.

15. TysEerrpoBas{e B TBep.q6x renax !.r ryEHerr,Ebrfi MLtKpocKo[.

16. PeETreHoBct(a{ Touorpa$ar u nplrueueE[e Marq[THoro pe3oEaHca.

17. OrBrr(a nna3M6r n yrpaBrreMr,rii TepMoraepsblii criETe3.

18. Aocrrrxeuur coBpeMenuot 6i oQIl3Mr.
19.,{rrllaMl.tqec(Iril xaoc. Opal(Ta,'rbr.

20. flopr,4o( lr 6ecnop-r4or a wpe 6orlur x MoIIe(yn.

21. Krnemra r repuoAlrriaMirI<a 6soroflrqecntlx [poqeccoB.
22. 3Kcflep[Me{Ta[6]rBre [cc]reAoBaHrirr gjre(TpoMarEltrEoro llort 3eMJIIi.

23. MarEr.nEoe flone 3eMnri.

24. 3ne(Tp[qecrBo B xnBbrx opraErcMax.

25. 1trer rpuvec r eo e a rrrocQepe. Mo:rnnr H ee nphpo.qa.

26. Orrr,recKlie Meronbr per{crpau{Ir 3evnerptceHx[.
27. flpm.renelrre ylrlrpa?Byl(a B lllrrpoc(om{u.
28. Ilpr6op6r Hasorexito.llo rfi: c(aHrip]rcrqEi TyHEenr,H6fr Mlll{pocl<on, aroMEo-clljloBoii

r,aurpo-crou, 6a,rxne[on6!$Ii oIITIIqecru{i MltKpoc(ofl.
29. HaEorexEono l' u ee lpuMerreE{e. HaEoMargplra"rH. HaqoycrpofcrBa.
30. Jla3epEar repMoxriMrir u ee npllMefielilte.

Cnrcor< r'.toNer 6rru 3saqute,trtto pacrrrrlpeu. Teuy pe$epara cryAenTbl corJrac]alor c

IlDerlo.traBmejteM.
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7. YqEB}IO-METOAI{IIECKOE I4 I,IHOOPMAUI4OHHOE OBECIIEIIEHI,IE

,(IICIUN,'IIIHbI CIIEIII,'IABbI OIT3I4KII

a) ocEoBsar nmeparlpa:

L OrcIIl{a : Mero.{Iiqec(Iie yKa3arrur ,{]lr [oAroroBKr cryAeEToB K TecrllpoBaE ro / A. O.

fank[i{ [Il Ap.] ; Bna,uriMr.ipcKr-rii rocyAapcrBeHE6lii )trliBepcrlTEr IlMeHIl Are(caH,upa

fpurop6eBriqa !,I H{Konar fpuropr,eBr.rqa CToneroBBD( (Bnfy), Ka(be,upa obueii t' np]t(llatlrof

lpv:rIru .- BnaAriMlrp : Brarr.rMllpcKufi rocyAapcrBeHH6lfi FrttBepcltrsr uMeHI-I AneKcaEqpa

fp[ropreBnqa ll Hrl(orar fplrropr,ealua CroneroB6D( (B;tfV), 2013 ,- 243 c. | lfi. -
tr4Meercr gneKTpomrar Bepat , .- Bv6nvorp.t c.242.

ltbaauue na.qp. nocure,le: (Dr3tlfia l3ne](TporAbli Decvtcl : Me'roffr"ecKle rKa3ar{t irrq

rlonrorogl(u crv.reBroB l( -fcc] xDoBaFrJro / A. O. fiLlt(Ils Lll .]rp.l ; Bra:lrlwtplI{4
foc\naPcrBcriHblii tHtrBeP

Crorerosnx (fJIl V)" Kadrerrna o6ureii u nputcra.unoii rbtrgtlil, .- .

2. Ky,rrur A,'rercangp .direKceeBrt.|. <DT,3LI{a : MeroA[qecK{e yKa3alrrt! ( Teoperrt'tec(oMy

Marepuluy, npa(TEtrec([M 3aqrr{rM rl 3a,[aHrirM, TecraM, I{oMlllel{cy raboparopEbD( pa6oT

iuur cryAeEroB .[ricraHuroHHoi &opM6I o6yreuli' / A. A. Kyauu, Jl. B. fp)'Ecxat ;

Bira,4{MrrpcKri rocyAapcrBeHHr,rii yllfiBepclrrer IiMerII-I AJle(cag,upa fp[ropl'eBq'Ia u HI-II(orat

fpurop6eBu.ia Croneroerx (B.,rfV), Ka{eapa o6uei a npwcnaanofr SIErrKIi ; rlo,{ pe,q. A A
Kyrnua .- B:raauuup : Bnarr-rMupcKuit rocyAapcrBenEHfi )'rrEBepcurer liMeIrI,I AjlelccatI,{pa

fpuropbeBuqa u Hr(oilat fptropbeBrra CrorEroBEd (Bnry), 2013 .-214 c. . rrlr',ra6r -
I4r"reerca uerrpoxuar eepcu-r .- Bu6mrorp.: c,2ll-212.

1. IlpoKolreBa, Haaenqa Cepreegna. Cbopfiril( 3aaas IIo OE3flKe / H. C. Ilporoueoa ;

BraArN{ripcKfiii rocyaapcrBe{HLrii }.EuBepc[rer (Btfy) .- Vs,. 2-e, ucllp. Il aorl. -
Bna.qriMnp : Bra.uulrrpcruii rocyaapcrBerrlrElii yllBepctrer (Brf$, 2010 .- 65 c. -
l4Meercr 3ne(TposEar Bepcnr .- Err6ntiorp.: c. 64.

l4g,qanne na ap. goclrTe-.re: CSotxrrx ra.:raq tro 6ttg!t(e l3rertrponfirrfi uec]ocl / H c
lhrorrorrcsa : 3;ralii\orpcrcuii roev.:apcrs .-
rsBN 978-5-9984-0043-8.

6) AononnnrenbEar nnreparypa (rlo BH6opy r-! peKoMeH,[aIIutM nelcropa)

1. rleproB A,L 3a,[aqHn( no $nsur<e: Vqe6noe loco6re A[t Bry3oB / A. f. qeproB, A A
Bopo6ree. - 8-e rc,q., nepepa6. 14 .uon. - M. : Olclrarnur, 2007. - 640 c. : un., ra6:r. - ISBN 5-

94052-098-7.

2. CaBc"rbeu tt.la, Kypc o6ueii @lr:rlrlr : yre6uoe noco6ze ,4nt BTy3oB: B 3 r. / I4 B.

Caserueg. - 7-e x3a., crepeorufi. - CII6.: llanl, 2007 - (Jlyurnre (Jlaccuqecrule yqe6lrrlxll)
(Kraccrqec(ae yve6uar :rureparypa no $u:utte) (Y're6uurol aJIt By3oB Cfleqtanbuat
:rnreparypa). - ISBN 97 8-5-8114-0629 -6.
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3. XapeHoBa, Cseuaua Bn(:TopoBI|a. Or.r3uKa rBepAoro rejla : MeroA[qec(ue yl{a3all]ic l(

na6oparopn6n( pa6orau no Qu:are / C. B. XapelroBa, H. C. Ilpo(oueBa, E. JI. lllaMaEcrcs;
Bjra'[lrlr'rpc(Iii:i rocyaapc'rBesEBrfi ysuBepctrer (Bnfy), KaoeApa $usnw n npEftnaAHoii

NiareMarrin, ; no,u pe.u. C. B. XapeuoBoi .- BnaarrMnp : BnaalrMlipcrurfi rocy.qapcrBelnblfi
yur.rBepcnrer (BnfV), 2010 .- 39 c. : ll:r.. ra6n. - I4ueercr oaerrponnai Bepcltt

Bu6:ruorp.: c.38.tr4s.qaillle naap. Hocurene: @
)rcTo-]1fi.rccKrlc ]xa
llto(oueRa. I il. lllaMancKar : I).raru,Mri0c(1ri roc!'raDcrseE{r'rii }HfiRepclrrer (Bnfy).

Ii*te,rta 6fi3rl(ir r npEK .

4. Tpor[umooa T.I{. Kypc fru:axtt: yue6noe noco6ue ans oy:oe / T. I4. Tpo$auooa. - 18-e

Ir3.[., caepeoru.r. M.: ArareMr-r, 2010. - 557, [3] c.: ul., [oprp., ra6n. - (BbIcEee

npolfeccuoua.nr,uoe o6pa:onauae). - flpeau. yr<a:.: c. 537-549. - ISBN 978-5-7695-7601-0.

B) {nrepser-pec}pcbr
1) XT@ (Xypuar Texur.r.recroii 6rBriKI-r). 3neftrporuat Bepc[t hlir:/donmals.iolG.ru/itf;'

tr4clorb3oBaE[e pa3lloo6pa:nlx yve6uux Marep[:lnoB rlojrfresEbD{ Ii3 ca.iToB ttETepEera

[ocpe,ucrBoM rrpofpar'{rusr WinDjVie u apyrqx [pofpaMM.

8. MATEPI{AJIbHO-TEXHIIqECKOE OEECIIEqEHI{E AI{CUIIL'II{HI'I
CIIEIIT,IABbI OII3IIKI4

lle(urioHr$re ay.uriropr{u ocHarqelr6i ,4ocrauz (,4r-' Map(epa IiJII{ Mena), 3(paHoM ,4nt

rrpoer(uourrbrx cucreM, flpoexropoM r Boyr6y(oM (B-3, 422-3, 425-3). AyaLl'roplrt rnli
naooparopEbrx 3arurriii. ocEauleHHar coBpeMeHHEIMtr rIepcoIraJIEHbMa (oMrIEIorepaMlL

o6!eAI,HeEI$IMI,I B nol{at!6ll)'lo BbFMcJlItrerbHyIo cer[ ri )al(oMnneKToBallfibnll' Ireo6xoallMllM

crlcreMrrbrM ri rrprrKna4nbru nporpaMMH6rM o6ecneqelllleM (419-3). Jla6oparopull MexaHLtN,I Il
Mone(yr'rrpsofi Surunu(428,429),eaeKrpoMarEeflEMa(425 ,426),omuru(422,424), Qerurr
rBepaofo rena (430-i, 431-3).
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Pa6ovaa nporpaulra cocraBteua B coorBercrBar c tpe6oaanlrruu @fOC BO rto rralpaBneutllo

13.03.03 <3qeprgrraqec(oe Ma[ItEocrpoeEse)t, npoabltn6 <,{ourareau BEyrpelrEelrro

cropar rD.

Pa6oqyo [porpaMMy cocraBltJla AdroFoBa M.A.

craprgFi,[peno.4aBarenr xar[e,qpir o6uei a [pliKna,4Eoi OIr3IrKI-i

6vneo/c*a; o'9
nltoVt{ecop zQ, nM, / ? -an

flporparrola o,uoopena

Ne JI-o, !. y''( 2016.
rra 3aceaarJun ra$eapu <O6rqas u [plIKJra,qEzuI QttsuKa>t [poroxor

3aB. KaQerpot {opoxr<oo B.B,

Pa6oqar nporpaMrra paccMorpeHa Ir oAo6peEa IIa 3aceAalrttt )4re6Eo-rtEro,{aqec(oi (ot"{$cct'll

HalpaBlrerrrr noAroroBKi 13.03.03 <3uepretnecKoe MaltrlillocrpoeHl-Ie), IIpoQEnb

<,{ourarel[ enyrpenEero cropaur{r)

Ilporoxor Ne I orfl.// 2OIti.

flpe,{ceame'r KoMncclrl feg ,{ H


