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r. IIEjtrr4 oCBoEHI{',IIICUTTIJIIIHbT

II€.'rsM[ ocBoeaur rr{cqlrrlrrztrrr (C[eqrraBEr llnsuxtr> xnrrerc.r o6ecne.{enrre
6y.lyruero cueqrza,rucra Eay'{Eoi (bu3r]qeckofi 6a30ft, Ea koropoi B BbtcIIIe, TexEvqec(ofi
ml(one cTporTcr o6rqeruxeaepuaa r cfleuria]rBx,u no,[roToBrG. hocneAoBaTerbHoe ,tyqeErie
$z:axu otpa6aurraer clleqrolr.recKr-rfi Merol M6rrrrreHr,ti! Orun,{ecKyro l,H.rytlqxro! KoropBre
o(a3srBarrorcr BecrMa nJroAo,rBoprrrrMr.r r B ,{pyr[x Eayrax. C[e![a,rucrBr, norynrrBrlue
IIII{poI{oe lpt3nKo-MaTeMaTliqecKoe o6pa3oBaEve, Mor]"T caMocTorTenEllo ooB:MBar6 IroBBIe
TexE qecl{ue EanpaBteE[q, ycneufio pa6orar6 B rrlrx, J.IetKo rlepexoltlTr or pcrjrer rq oAltltx
34,{arl K ApyaI,IM, ncKarE Fecral{AaprH6le u }IerpaArjqfior{li6le rl,rrlt, r{To oco6cHHo Baxqo Iun
fipoibeccuoEarr'Eoii Mo6{rEEocrr cfeunar]JcroB B ycnoBnrx yc(opeEsoro pa3Brrrrre rexErroi.

3aaaqu:
. Teoperr.qecnar flolroroBta B o6racru +ll3aru, rro3BoJrftoula, 6yayrutu uuNerepav

op{eHTrrpoBar6cr B noroKe Fay.{qoi u rexHrqec(oi tnQopvaqur Il ooecllcvanarorqal rv
Bo3Moxtoc'rE [cnorb3oBaHr,rr rroBErx lfttzuecrux npnrqmoB B .rex 06.[acrrx, B Ko.ropBrx ouu
crreuanrSup)aroTcr;

. OopMr-rpoBaF{e EayirHoro M6[uJreHr.rrj B qacrFocrri npaBr EEoro IIoEI-rMaEu, fpallll{.rpuMeErrMocrr pa3irr.trrH6rx (ptrstrrecnux noHrrr_ifi, 3a{onoB, Teopui Il ],r,reHtl,l oqeEllBar6
cTeIIeHb IOCTOBepEOCTIZ pqyjlbTaToBj fionyqellEElx c IIOMOtqBtO 9(CiepIZMeI{TaIEEEIX 

'tJIlIMaTeMaT[rlec(rrx MeToaoB I,lccne,uoBaEllt;
. srrpa6orra npueMoB r-r EaBr,rKoB petlleH'fi (otll{perrlBrx 3a,[arr u3 pa3HEu o6racrefi

Su:uxu, nor"roraroullx cryleriraM B ,4ajl6HefirlleM per[ar6 lrHxen"pr"r" augurn.
. o3EaKoMJreHle cry,qeEToB c coBpeMeE{oii EafrHoi allnapar}?ofi !I BbrpaooT(a y Hnx

uarlarEHBrx I{aB6I(oB rlpoBelel{vt g(crleptMel.ITajl6lrbrx Eay{EErx lrccJleAoBar[i pa3n{qHErx
lbrr[.recRnx rBneHr.rii u oqeHKrz nofpellIsocrei rl3Mepelll-li.

2. MECTO AI4CIII{IIJTI4HI'I B CTPYKTYPE ONOII BO

_ AucqurlJ[]Ea cfleqrnaru llusrzrur ornocurcr I( 6a3oBoil qacrr.r [porpaMM6r.
ArrcurnrDEa orr[paercr Ha 3riaElle qpeAMeroB ocuonnoi o6pa:oeare]rBfioft uporpaMMBr
cpelEero (lonForo) o6tqero o6pa3oBanrd: Or.r3r.rKa !r MareMarrrr(a.

3. IIJIAHI4PYEMbIE PE3YJTI'TATbI OBYqEHI4' IIO
AI,ICIII4II,II,IHE <CJIEIIT"IIABbI @I43I{KII>I

flnar*rpyevrre pe3yn6Tarbr o6y.{enrrr no rllcqllulrune, coorEecenrrBre c
pe:y:rrrarauu ocaoeurzr OfIOfI

rrnar{JjpyeMErM ,r

KoI OopMxpyeMbrx YpoBeHb I LlaHxpyeMbre pe3ynbrarbr o6y.reHxr no lrcqxrlnxHe,
xapaKrepx3youte 3ranu OopMxpoBaHrjt
noMteTeHq{t (fl om3aTenn ocBoeHlrr (oMngTeHuru)

VK - 3. Cnoco6socrr
ocyueoTBJrrTE
aoq[ajr6Foe
R3atIMoIeicTBne tt
peau{3oBblBaTb cBOIO

poJrb B KoMaEIe

flolnoe ocBoerflre
KOMNgIEEIIEII

3{ornb: (oppeKrEEre fiocraIIoBI<I,
rcraccaqec(l,x 3aaalt.

Yrremu IIoHrrb nocraBneEryalo
3aaaqy, rpaNIoTHO IOt63OBaT6Ct I{36I(OM
npeAMeTHoii o6nacTn.

BnatAemd c[oco6HocrEro

2



BOCIIplrff! O nBibOpMaLI[!, IOCTaEOB(e ileJ]r,l

l,I Bbr6opy nyTefi ee AocT{xeEr.rr.
onK-2.
Cnoco6nocrr,
IIPI'MEII'Tb

cooTBeTcTB)atorq!fi

Qlr3riKo-
MaTeMaTUqec(I{t
a![apaT, MeToIbr
aEa"'IlI3a fi
MOAenIlpoBaII&t,
TeopeTnqeckofo ti
3(CnepuMeItTaL'IbIIOIO
l-Iccne,4oBaHlrr fips
pelIIeEuu
npo0eccuoEanBF6rx
3anaq

flomroe ocBoeEue
KOMneTeIIqIlIl

3aamo: llr.cuuecrue ocrioBEr!
ocHoBHEre 3arorrbr n rron-rrux !!zturr.

Vnemr,: [3Meprrb (br3[.recKEe
BejrlrlruH6r, o6pa6a'rbrBaT6 pe3yn6TaTr,r

IsMepeHlli, crpo{Tr, rpaor.rKr,, OopMr-rpoBaTB
p*ynbrar, Bocnp[HrrMarb rrrJoopMau.tlo I(

aH lli3y, c,tMocTotaeit6l{o yBIlaeTI)
cng,ucrBr{e cibopMynrpoBaEEoro pe3yJrBTara,

ICJIATb BEIBOTEI,

Brademo: octtoslistMr [p[eMaMr.l
o6paSor(! u ilpelcraBneHtlt
3KCnepI'tMeETaJI6H6rX AaHBETX.

IIK-4 cnoco6uocr6
IIPE,IICTABN'TB

TexEI,Iqec(ylo

aoKlafeHT aqfirc B

COOTBETCTBIIII C

Tpe6oBaI{IlrMIl
eAflrroil orcreMofi
I(oHcrpy(ropc(otl
aoI(yMeHTaqrir

llonlloe ocBoeErie
(OMIIETCEUI,II

Shamu llrl:rlvecxae ocHoB6rj
ocrroBHEre 3ar(oF6r r noHrrxr ibn3'lKr.r.

Vuemu onpepetarr o6que OopMbr,
3at(olloMepEocTlr, ltcIIoJI63oBaT6
nrrcrpylrerrraJrEE6re cpe,4crBa or-r3nl(Iz.

Bnademo: ryn'typofi MBrujrellru,
cnocoollocTbro I{ o6o6rqeazro, ara,rrr3y.

4. OBbEM II CTPYKTYPA ,II,ICIII4IIJ'IIIHbI
Tpy4o€vxocrr gr,rcqnnjrllHbr cocraBmer 2 :aqdrEtrx e,{riHuq, 72 qaca

t
lfrlfr

BrllBr yqe6Hoii pa6orir, BI! oqat
caMocrorrenbH]ro pa6ory cryleHTor

u TpynoeMxocr6 lB qacax)

dnnri pa3aerroB/reM

!I,ICUi,ul/IltH!l

TefiroBoe
r.BnyqeElre

O66eM )"Ie6Hoi
pa6orEr,

(B qaca{/ %)

OopMbr

0opMa

d

E

1-

2

KBaHToBat



l_
npIlpoJIa cBeTa

CTpoeE!{e aroMa.
Teopur Fopa

3

4

..;
6i

Peitrnnr-
KoErponL Ne l

4 3neMeETBr
(BAETOBOIi

MCXAHI,IKII

3 '7-

8

2 2 2 2 r/r7

5 Conpeuennue
npeacTaBJlerr[g o
cTpoeHltu aToMa

3 9-
10

2 2 2 2 t/t7

6 3reueliru
KBaFToBoii

CTAT'ICTT,IKIZ

3 l1

12

2 2 2 2 t/17 Peiirznr-
rorrpons Ns2

7 Teopun
TetrjloeM(ocT'l ],l

3ne(TponpoBoaH
CTI' TBEP.IIbIX TE'

3 13

14

2 2 2 2 l 7

8 3oIIHa,{ Teoput
TBepaErx TeI

3 15

16

2 2 2 2 t/r7

9 CrpoeHne lr
cBolicrBa
a'roMrrbx raep.
Paanoaxrrzouoc

peal(rlrrIl.

l I7

18

2 2 2 2 r/1'l Pefirusr-
ronrporu Nr3

Bcero ta 3 celrecrp 3 l-
l8

l8 18 18 18 9t110/o 3aqer

CoAepr{aHne,reKqlloHH6rx 3aHcruI rro cneur,raaau (b13uKu

TeMa I 3rertenrlr r<ragroeoft onruxlt . Ten:ronoe u3JryqeH]re. PaBHoBecEoe v3nyqenrre.
Xapa:<repucrunr rerrJroBoao lr3ryqeuurr. A6cornorso qeploe rero. 3aron KrlpxroQa. 3aroa
Cre(fara-Eornqltaua ri 3aRoE BuEa. Pac[pereneur.ig glrepralr e cnerrpe a6corcTuo qepEoro
Tena. (DopMyra Pole-r-,{Nnnca. Y:rr,rpa(luoleroean raracrpo$a. KeaHrosar Drrrore3a z
$opvy:'ra lhaH a. Bueruuni $oros:rerrpuvecxafi oQQexr lt ero 3aKoHBr. Ooroun. 3Q$err
KoMrrroEa a ero reopnn. Mo,uem, aroua Peepdop,qa. flocryrarbr 5opa. AToM Bo.[opoAa.

Tena 2 3:reMernrr rsagroeoi Mexaqtrr<z f{nore3a ae Epoirr. 3rcleprMeETan6xoe
alo,4TBepxaeErie BoJIHoBLIx cBoicTB Mtr(poqacTuu. coo'tEorlleEue Eeoflpe,qe,leEHocTeii.
Bo:rnoeaa $yrrqrjr, ee cBoiicrBa !I caartcrr.recKi-ri cMbrcn. HecraulroFapHoe ypaBEeE{e
llIpeAnErepa. Craquonaproe ypaBEeHfie lllpemHrepa. 9acrzua s norcHqfia,'rbEofr rMe.
flpoxo4qerrlle qacrrr(Er qepe3 noreHuranL].rErfi 6ap6ep. KBaHToBbrii rapMoHrr''ec(I-rii
ocqurJrsrop. Vpaener:ae LllpearHrepa .IJlr 3neKTpoHa B aroMe Bolopola. fnaBHoe,
op6nra,'rblloe Il MarHI,ITEoe (BaEToBEre qncra. KnantosaHae gHepruft gJteKTpoHa B aroMe
BoAopoAa. Cnexap aroMa Bolopola. llpaBlino or6opa. Op6uTanbn6ri fi MarthrHBri MoMeET
gng(TpoEa. Co6crBeHn6ri Mexal]uqecl{aii MoMeqr lrMnyJrr,ca 3jreKtpoEa (cnuu). Cnaxoerfi
MarHrirELIft MoMeIIT gJIe(TpoEa, ClrrHoBoe u MaflltrHoe cllfiltoBoe KBaEToBETe qaona- Onr,rr



lIITepHa Ir fepnaxa. llpullrlr r 3anpera flaymr. flepro,uuaecxaa cucreMa ?neMeEToB MeEAereeBa"
florroueHne, c[or{TaHFoe tI unAyq]-rpoBar{Hoe ]{3JryleEl,le. Jla3ep6r. flpv suvn ,4eiicrBt4-{
raSepoB. Kraccrqec(aur reop[r renjroeMkocrr. 3akoH ,UroroHra u flru. Kaarrooaa reoprl
TelJroeMKocr{ 3isrxreiria. Teoplls refi.ioeN'rKocru l{e6ar. Oononlr. Bo:onr,r a $epuaonr,r.
floE{Tne o (gaErogbx crarllcTlr(ax Eo?e-3iiHUTeiBa r-r <DepMu-Irpa(a.

Terraa 3 Ocqonulre uorr rrrq drr:aru rgepaoro reJra. Saeprern.recKxe 3our,l B Kpricra,llrax.
PaclpeAeneErre gnexrposoB no gqeprerrzqecH-rM :ouaM. KnacclrSaraurir rBepA6D{ TeIr Ha

Mer,urrEi, [ony[poBoAHr-rKr-r E ,q!{9neKr})fix}.r. Co6cmeunar x nphMecH,ut DpoBolrMocrl,
[ojrynpoBoAElrKoB. 3ne(TponpoBoAHocrh rBeplr,]x rel. Teuneparypnal 3aBricr.tMocrb
?ner<lrponpoBoAxocrll Mer,urJroB a nonyfipoBorrr(oB. Ypoeerr @epvr. P-n nepexoa.
llorynpoBoAHriKoBbre rII0ff r.

Te ra 4 OcirosBr dnguKu aroMEoro rupa ll greMeHraDHr,rx qacrlu. Xapar<repr.rcrurr
moMEoro r.qpa. MoAenr.r aroMHoro f,Apa. Macca u :nepru,r colsr rlpa. 3a(on6t pa,Ul oar@BHoro
pacfla,{a. An6Oa-,6era- Il raMMa-d3ryqeHrae. tlepEr,re peaKrlriu Ii 3atKorrBr coxpaEeHr.rr,
Pearqrjr Aererrzn lAep.UenEar pea(Ilur ,4ereH,'. PeaKqrr cnHTe3a aroMEbrx raep. flpo6.neva
yrrpaBnrgM6lx repMorAepHBrx pea(urri. Bfi.{6t B3aqMoAeiicrBril u ruraccutllrxaqrr
gteMeHTapHhlx vacrlrq. Mero.qtr perrc'rpauufi 3JreMeHTaprisrx .racrfiu. KocMrrqec(r-re ryut.
llacfl lEr II aHTfiqacrrrrrEr. HgilTorzso.

CoAepxarue npanruqecrnx Sauqruft no cneurraBaM ibn3nKrl

ferrd 1 TennoBoe l-l3nyqelrr{e,

Teua 2 B:detsl]dui.t $oro3ner(Tpriqecfijii 9(bibeKT u ero 3alKorrEi.

Teua 3 3$$exr Komroua r-r ero reoplra.
Teua I Arou aoaopoaa.
Tena 5 f:anoreza ae Epoirr. 3r<cneprzueura,rraoe rroATBepxrer e BoJnoBlrx cBoicrB
MtKpoqacTt-Iq. CoorqoureHrre EeolpeleneEr{ocTefi .

Tq'ia 6 ypaB:de'Ive lllpgnrjHrepa IJlr 3jre(TpoEa B aroMe BoAopoAa.
Te,va 7 3tewrponpoaoar{ocrr, TBep,uErx ren.
Teua 8 Xapar,repucrzfl, aroMgoro rapa. MoaeJir aroMrroro rrpa. Macca tz 3gep .1r cB{3s r,[pa.
3aroxr,r paAuoarrr,lBuoro pacnala. An6{ba-, 6era- r raMMa-!3ry.reFrre.
Tena 9 Aaepuue peaKqru r 3a(onbr coxpaHelrllr. PearrI1rds aererrfir r.{ep.Ue[HM peakulrs
AereHrrr. Pea(ufir currre3a aroMs6rx rAep.

Cogepxanue,ra6oparopHhrx taHqrnfr rro cneqr,raralr $lr:nrcu
Jlaooparopriar pa6ora Ns6-1 OnpeaereHre nocrorHrroi:i Cre(baHa-Folr,qvana
Jla6oparopHar pa6ora Ne6-2 I43yqe re BEe[ruero $orooS{erra z naxyl*'rrrlx Qoro3reMer{reB
Jla6oparopHas pa6ora N!6-3 Oupe4e:reuae pe3onascroro rrorenul.ralra Bo36yx(Aeulri aroMa
MeroIoM OpaE(a-fepqa
Jla6oparopuaa pa6ora N6-6 I43y.renr-re reMneparyproi 3aB[cr-rMocrt co[por[BneHlt
rrojry[poBoasri{oB
Jla6oparopnar paoora N6-7 tr4:yueure Bo.rr6r-aMnepFBrx

TepMoqyBcTBrrTen E6Ix coIIpoTuBneHrri
xapaKTep[cTr.r(



5. OEPA3OBATEJ'II'HbIE TEXHOJTOTI4I'T
B npeno,qaoauun AvcrllrrlJrlllrbr (crerlDraBBr $rz:uru> zcnolr,:yorcr pa3Eoo6pa3EEre

o6pa3oBarenEH6re rexlrojlorvl,I KaK TpaItuItoHI$Ie, TaK u c rlpuMellelllreM a(TuBHErx ll
{rrrepa(TrBnlrx Mero.{oB o6yqen -s.

AKTI4BHhTe t riHTepaxrlBHhte Mel oI6l o6yqeHfi r:
-rrHTepaKTIlBEat rercllrr ( reva 2, reua 4).

6. OIIEHOqHbIE CPEACTBA NTA TEXYIUETO I{OHTPOJ'Ifl
YCIIEBAEMOCTII, NPOMEXYTOqHOII ATTECTAIII{I4 IIO I4TOTAM
OCBOEHI4,fl AIICIII4IIJII4HbI I,I YIIEBHO-METOIIIIEC(OE OEECIIETIEIII4E
CAMOCTO'TEJTI.HOfi PAEOTbI CTYNEHTOB

Tercyrluil rconrpo,rr ycneBaeMocru
BOIIPOChI AT.S TPOBEAEHI,I'I PEtrTUHT.KOHTPOT-tr

PeimuHe-Ko mponb "\!1
1 TeuoBoe ll3jryreEtle. PanuoeecEoe n3JD4rer {e. XapaKTepucr[(r renJroBoro

Il3ny{eEr-rr.

2. A6comorno 'reproe rero. 3a(oH K'lpxrooa. 3a(oH6l Cre+aFa-Bon6uMaHa ll BrEa.

3. Pacnpe,qelenre 3reprtm B cne(Tpe a6conlorrro qeplroro rena. OopMyna pgJler-

lxuuca. Vrurpa$aoneroBarr Karacrpo{a.

4. KBamoBar nmore:a u Qopvy:T a lllanr<a

5. BEeirrtnfi +oro3ner<rpzuecxui :QQerr u ero gaxoslr. (Dororsr.

6. 3$$ercr KoMnroua 14 ero reopur.

7. Mogear aroua Pe3ep$opaa. [ocrynarlr Eopa. AroM BoAopoaa.

Peimune-koqmponb lfe2
8. fufiorega Ae Epoiirr. 3xcnepr.rvenralrnoe noarBepxrenr.re BolruoBbrx cBoftcrB

Mri(porracTuq.

9. Coorsorrreriue neonpereneHHocreii.

10. Boruooaa $yl<qur, ee cBoicrtsa i crmrzcrr.rqecKrrft cMBrcJr.

I 1. Hecraqr4oEapEoe ypaeuerue lllpegmrepa. C.raryronapuoe lpanEerrlre ll]peArxrrepa.

12. qac fl]ua B no reHurarbHoi rMe

13. flpoxoxlellue qacrflqbr qepe3 [oret{qnarr,rrbrii 6ap6ep. KBaHToBr,ri rapMoEtiqecK.rfi
ocqunrrTop.

14. ypaBneurre lllpe4rzrrepa glr slrempoHa B aroMe BoIopoAa, fraBuoe, op6fiT&,rbuoe lr
MATI{IITEOE KBAIITOBBIC qTCJIA.

15. Keanroganue :seprnrJ 3lre(Tpota B aroMe Bo,{opoAa. CleKTp aroMa BoAopoAa.



Pe im un z- ro u mp o nt, ltt 3
16. Op6ararrrxtri a uarl{r.trl{btii MoMem greKTpoEa. Co6crBeriE6ri MexasrqecKnr.r MoMeHr

rrMnyJrbca SneKposa (cnnr). cnnnoeuit MafquTEBrfi MoMelrT 3re(TpoEa. cnrrnoeoe u
MarrrDTEoe cnt{rroBoe KBarrToB6re qucra. Orlr,rT LUTepHa n fepnaxa.

17. flpurqrn:anpera flaymi. flepnoprvecrar c{creMa 3reMer{roB. flpaB{no or6opa.

18. Ilo.roueEve, cnorraHEoe rr [HIy]_t[poBaHHoe [3Jryqefi 
'le. 

JIa3epBt.

19. KraccrqecKar reop[r renjloeM(ocrr-i. 3a(oH lrcroura u flTtl. KBaH.r.oBa, Teopu,
TeDnoeMKocrll SiiHuneiiHa. TeMnepaTypa 3iErtreil}Ia.

20. Teopur renroeMr<ocrr-r le6ar. Mo.qerb,Ue6ae. OoEoI{Er. TeM[ eparypa Ae6aq.

21. flousrne o rGaHToBBrx crarrrcrq(ax Oeplu-,{tpara u Eo3e-3iisurreiEa. 6o3ori6r E
OepMrronbt.

22. Pacnpegenenwr @epuu-[t4ara r Eo:e-3inlrrefina. ypoBeus lr oneprrn @eplru.
23. O6ltesroe B3arMoleftcrBrre I-r nplpoAa xr.tMr.rqeclcoft cBr3u. 3Eeprerll.recKlle 3orrEr B

Kpucrannax. PaclpeAeireH[e 9re(TporroB no 3Feprerr.recK{M 3oqz!l'f.
24. Kracc[OrKaqr-rr rBep,qErx ren IIa Mera],rrbr, nollyllpoBolErrKlt n Ar_r9re(Tprrkrr.

TeMlepar]?Ear 3aB[cuMoc.r6 greropolpoBoAr]ocrr.r MerarrlroB r_r [oryupoBoAqt_rKoB.
25. Co6crrenra.q Il npuMecEaq [poBoAnMocrr, [oJrFrpoBoIEltKoB. Kouraxr 1n1o<

MeT,UrnoB. P-n nepexoa. Ilo:rynpotolxrxoBbie Iuollbr.
26. Pamoa(TlrBgocrl. ArnQa-, 6era- fi rarvva-rs,1y.{eglle. 3a(osEr Da,rluolrxrrrBgoro

pacnaAa.

27. Cocrar u xaparrepuc.rn<n aroMHoro rrpa. Moreltlt aroMtoro ,Apa. Hei,rplrHo.
28. Xgepurre crzlu. Macca t:lleprar cBr3x rApa. B:a[voces:r vaccu I eueprnu. lerferr

Macc. SEeprlrr cB'3n. Coorroueure lreNly IlonHoii 3Eeprnei ll [MnyrbcoM qacrr.tULt,
29. Anep:d:"/e pea(ullr u 3aKog6r coxpaHeHlr. pearqrn leneure f,Iep. Ileflua{ peaKu',

,qelleEllt. PeaRIItit ctHTe3a aToMHbrx r,,reD.
30. BlrAEI B3anMoAeicrB[i. Teop[r nlrpara no Dr{Tepnperaqrh Ba(Dn{a. CToJ.tKEoBeEue ,r

pacnaa rracTr-rq. llacruqr,r z aHTrrracTrqLr. KocM!.{ecK{e nyqlz. npeBpaueEr_rc u
ftnaccfiabr]Karlrar 3JreMeETapE x qacTrrrl. KBapKl.

3aAaHuq rrq pefi r[Hr-(osrpo,1c
Peilrnur-ronrpo,rr, Ncl
i. Teuneparypa a6conrorrio qepuoro rera T = 6000 K. Euu reuueparypy rena
y\(er{Brtrr.rT6 B 2 pa3a, To gqepfeTfirrecKar cBeT{MocrB a6coJrro.rHo qepEoro Tena

l) )'N.teEblIIr-ITcq B 4 pa3a 3) yeejrr,t.Ilrrcq s 2 pa3a
2) ) Benuqfilcr B lb pa3 4,) yveasuarcr e i6 par

2. Ecm-r gmrna BoJrHbI, coorBercrByroulat MaKcuMyMy lr3,,TyqeHnq yvensruulacr n 4
pa3al To TeMnepaTypa a6conroTno qepEofo Tena

l) yBeJIlrqI,InacB B 2 pa3a 3) yBerrqunacr, B 4 pa3a
2tyvreuuurracs e 4 pa.la 4, lrvreusrur,racu a J pa:a.

3. Ecrr ravepuenrlro nlracr rHKy. Ha Ko fopyro nauraer cBer! jaMeH; b Ha
TOt ,te [nO[IaaI,I, TO CBeTOBOe AaBJIeE e

1) ocraHercr Eer3MeHs6rM; 2) yueutllrurcn o 2 pa:a;
pa3a.

4. 3lexrpon B aroMe fiepexoArr u3 Bo36yxreHHoro cocrortrlt, c
ocr.roBrroe cocTorHEe c gEeprrtei E0. npr SToM r.rcfiycKaeTc,
IicnyrqeHHof o QoTorra paBr]a

r) 2) 3) 4) 5)

3epKurEr{}To

3) lne,luturct a 2

3Hep.lrefi E1 B

Qorou. Macca



5. llacrora naaarorqero Ha (boro3neMeqr ta3rr1Frerxr ynfeur,[raercr BrBoe. Bo c(onlr(o
pa3 Hyxr{o r'r3MeHlrrE 3aAepxlrBarouee EarrprxeE e, eorv pa6oroii BbixoAa gjreropoHa

lr3 Mareplralra aborogneuenra voxno npeue6pevl?
1)lcenrrrlrre2para; 3) yoenrunu n pa:; 5)ocraBur6 6€ rfiMeuenrri.
2)prenrumlo2pa:ra; 4) yvenrurru n pa:;

6. llprj 3aMeFe o,{Eoro Merajrjla ApyrnM ,{Jrrxra BoJtrrErj eoorBercrBylouar lcpacHoi
rpaElrqe +oTo?++eKTa, )weE6rrraeTcr. Pa6ora slxo.{a,[nr BToporo MeT&-rJra rro
cpaBEeI ]rc c pa6oToft Br,rxola Inr nepBoro

1) yBenFrunacE; 2) lwenluulacr; 3) ne u:venulacr.
7, OngItu Crorerosa lto ficcreAoBan{to B3aaMoreitcrBur n3n} {exri9 c MeraulraMlr:

rJ rro3BonrrJr'r olpeaeJr[TE pa3Mepbr rapa;
2) [oATBep,4unr, $aHToByrl) flplrpo,rly r,l:nyqeHr-rl;
3) nonrBep.qinu HanrL{ue Bo,'tHoB6lx cBotcrB y ,neKtpoHoB:
4) nolTBeplrnr runore3y o Anc(peTrroM cneKTpe gEepr!fi2 3jre(TpolloB B aTeMax.

8. B o$Qerre Konnrona Qoron
l) orr6r,toaer e:rer<rpor c noBepxtrocfi BeruecrBa;
2) nepe.qaer orerrpouy qacr6 gueprrll-l flpu ynpyroM crondloBei{ru;
3) [epeAaer ?reKTpony qacrb 3Heprrdr [pr4 neylpyroM crojrKrroBer{rr4.

9. Onrrrrr (Dpatr a u fepqa rro uccre.[oBaurlrc 3ne(Tpluecroro pa3pr,{a B rrapax pr}'rn:
l) [o3Borr-rJli oflpeAenrr6 pa3Mepr,r rlpa;
2) no,urnep4n:rr rrarroByrc npupory n3D reunr;
3) nograepgr.rru HanFu e BonHoBbtx cBoicrBy ?reKrpo,loB:
+J llomBepllinll rlnoTe3y o ,qricKpeTEoM cneRTpe SEeprarr sJrempoHoB B aToMax.

10. B reopnrz Bopa pa4rlyc n-oil (pyroBoii op6mu s:rerrpona B aroMe Bo,[opo,{a
B6rpaxaercr .{ep93 palllyc nepBoi op6rrH sopr,ryloi: . onpegelrre, KaK [3MerJreTct
o{Berriqec(ar 3Heprftr 3neKrpoHa rrpr nepexo,{e c rperseii op6t.rbr Ea nepByro.

1) yBerr.l.rrrBaercr B 9 pa3 4) yventnaercl o 3 pa:a
2) lueuruaercl r 9 pa3 5) se Menrercs
3) yBennqrrBae'rcr B 3 pa3a

I 1. OnBIT 6r ,{eBficcona n flNepvepa no nl$paxuu[ rra Kprrcr.urrax:
l) [o3Borr-rJM oflpeAenqr6 pa3Mephr {Ipa:
2) rr0.{TBepAI-rlr!-I KBaH'roByro [pupo.qy r-BnyqeEnr;
3) Ilo.qrBep,4lrnn Ha,'luque BorEoBbrx cBoilcrB y 3Jre(TporroB;
4) lo.{'rDepArrnu atrnore3y o ItrcKpeTEoM crreKpe ?Eepru]a g.rrempoEoB B aToMa\.

12. CpaBHt-ITe Alrrr{y^_Bolrgbr ,ue Epoiinr ,qlrr rrrap{(a Maccoi m - 0,2 r }r flporoga
Maccofi m = 1,67 10''' (f, nMerour.rx oAUHaRoB6re cKopocr''.

1) 6,5't )0'21 2) 8,35 10'7 316,57.10t0 4) 8,35.10'2a.

PeiiTruir-rtonrponB l\!2
1, Craquonapurnr ypaBneHieM lllpearInrepa rnr 3nerTpor{a B Boaoporo[o.{o6HoM
aToMg rBnreTcr ypaBrieHfig
2. B (aRoM cry.{ae sneprerr.recxui cnexrp ?re$ipona cnnouuoi?

1) 3ne(rpoH B fioreEqua,rrnoii 
'Nre 

nNpunoi 10- l0 v
2) 3nercrpoH B aroMe
3) 3.[empoE B MoneKyne BoAopoAa

4) coo6o4nui s:rer<rpor,
3, Marcnvalr,soe gnaqeuue flpoeKrlur MoMeqra [Mrryrlca gre(Tpoua, fiaxoartrIerocr B

f-cocrorrau, na nanpaBJleuue BHeIlFefo MarrrrJTlrofo noJlt paBuo
1) 1 ; 2)2: 3)3; 4)a.

4. C(onbKo pa3nrrqH6rx cocrorHltfi Moxer zMer6 3JteKTpoE c r.rra3r.rbrM (BallroBl,rM
III:ICTOM n = 4?

1) 15; 2) 48; 3) 32', 4)54



5. OnpenerarB aroM, y Koroporo B ocHoBHoM cocrorErru 3arroJrrieH6r K, L, M _ cnou ri B
N croe pacnoloxerBr T 3netTpoqoB.

1) Cl; 2) Ge; 3) Br; 4) Ti.
6. ,{lrr uyrcrroxoe eepElrMri rBJrrrorcr creAyrculue yrBepxrenr.rt

1) flporoH o6raAaer 3apr.qoM, paBHbrM ;

2) crlrH neilpona MelIbIIre crllrlla rrporoEa;
3) Macc6r lIy(JloI{oB lIpaKTIlqec(I1 oA[EaKoBbr.

7. 9er,r uenr,u:e oreprfiq cBr3]-r rapa, TeM

1) 6o:rr,u-re y nero 1e@ero nacc;
2) lrensruyo pa6ory liyxto coBepulr6, qro6bt pa3,{enur6 3ro lrApo Ha

OTIE]IEHBIC II)T(.IIOHEI;

3) 6o:rtne oxepnia aLuenrrcr nprJ pacna"qe groro ,Ipa I{a ortrenbH6te HyKltoHbt;
4) MeEElIle ero 3EeprEr nol{or;
5) MeHr,rIIe SHepr[r, B6tAejrurcr B pea]<ur0t repMor,4epqoro cttlTe3a SToro slpa c

apyflrMI, r,qpaMr-r.

8. IIp{ o-pacfiare
1) rapr,{ egpa Ee n:Mer.rrrrcr! Macca rapa yMerruraercr Ha 4 a.e.M.;
2):aprq rlpa yuen uaercr Ha 2e, Macca r,upa yMetbrlaercc sa 4 a.e.M.;
3) 3aprA rApa yMeEbr[aercr Ha 2e, Macca rlpa He MeHrrercr;
4) 3apra rlpa yMeE6txaercr Ha 4e, Macca rapa ),rfgHBrrraeTc, Ha 2 a.e.M.

9. Kana-{ aoat paA[oa(TlBt{6rx aroMos ocraxerct Ee pacttaBlrreuc, qepe3 LHrrpB?ut
BpeMer{u, paBrrbru aB}'t![ llepl,Io,qaM nor]?acfiala

5jvo 6'7% 3.1% 75% 250/0 2
10. Cxoru<o o- n p- pacfia.{oB aoJrxuo nporz3oiTrr, qro66r Fecra6r.uBubrii lrororr
zrMepriuur npeBpaTlncr B cTa6ujr6H6ri l3oTorr BrrcMyra ?

1)8ou4B
2)9q''{3p

11. qApo a3ora 3axBartJro -qacruuy
o6pa3oBarlocb?

I) 2) 3) 4') 5)

3) 60a58
4)7ou3g

x 
'lcflycTlrJro 

[poToH. ,'Ilpo KaKOTO 3neMeETa

12. Altpo 6epuwrut , IrornorrB aeiirpos , npespaqaercs e c.{po 6opa
Ilpll 3TOM Br,r6pao6rBaeTCr?

. Ka(ar qacrrrqa

B3,lliMoaeftcTBI,It

l) p 2)n 3) 4) 5) [cnyc(aercr -(BaHr
13. B floprA(e Bo3pacrarr[r rrHTerrc{BHocrrz OyEAaMemanLHr,re
paclonararoTcr cne,{IotqnM o6pa3oM

l) SreKTpoMarE THoe, cna6oe, rpaBlITaqllollfioer cujlbr{oe;
2) cra6oe, cnnEEoe, rpaB[Ta{uoHHoe, ?rer{TpoMarFlTrroe;
3) 3re(TpoMarH[Tnoe, fpaBuraqEo]rEoe, cjra6oe, ct rbEog;
4) rpaBrrTarlnollEoe, cna6oe, 3jreI(TpoMarHnTEoeJ cujrbr{oe.

PefiT[Hr-KoIITpo,rB N93
1. CpeAa Ea36rBaercr a.r{TuBt{oi) ecJrt oEa

l) norRocrhro nououaer flatrarcqee Ha Fee mnyqel{ue;
2) nonHocrEro pacceuBaer flalarorqee Ea Hee u3ry.reH],e;
3) ycum-roaer uaaarorqee Ha Hee u3JryqeH[e.

2. Cacreua raraqra la3epa no3Borrrer
1) co3Aarb rrsBepcH)'ro HacejreEr{ocrb B atKTEBIIoi cpeAe;
2) BLBBarb BbrEylr,qeEsoe r-BJr)4reHEe QoroEoB;
3) ooecne.rrrrB Br,rcoKyro (orepefirEocrB na3epEoro Il3ryqeHr{s.



3. PaccMorpliM ABa (BaHToBLIX cocrottlltt, B Koropr,rx EaxoAlrrcs cllcreMa aroMoB, c
grrepflrrMz El rz E2, npzvev E2 > El. C[creMa 6yAer uaxoAzGca B ooclorfrl, r c
rr$epqroit EacenerrHocrEro, ecJrfi ql.tcro arouon Nl c suepnreii E1 6yaer

1) paBno qrcry aroMoB N2 c anepr{ei E2;
2) MeEb[e, qeM N2;
3) 6o:tlre. .ren N2.

4. flpr-rnrlI,trr llayrlr clpaBeAnr]B
l) Ant Bcex roxIecrBeEHEIx iracrltu (BaqroBoMexaE{qecKoi cucreMbt;
2) all cucrelrr,r roNlecreeunr,rx 6o:onoe;
3) Ana cncreur,r rox,{ecroennr,rx (feplraonoo.

5. ,{ereuue vacruq na 6o:onu n lfeprrzoulr olpeAerqerc,
1) ro:tro r,raerm,r xBagroBlrM r{{croM n;
2) Ton6Ko op6aran6Hr,m xeanroelu ,rrc,rou l;
J) crIliIIoBLIM (BaHToBEIM LI]lcroM ms;
4) op6rzra,rrnrnr I u ltafi{I-lTHbrM m KBaHToB6rMu qI{cJIaMfi.

6.Tennoeurocrr, c[creM6r, cocrortqeii r,3 N = 1025 Knaccu.recdrx .rpexMepHbrx

Fe3aBrcrMr,rx rapMotrrFrecrr.tx ocqrurrropoB npr-t reMrrepar)?e T : 300 K, paeua
1) 4l4,qndK; 2) 4,14 AN"/K; 3) 124,2r[>xtK; 4)4t,4r!x,K.

7. fie6afi notry,tutr reoperxqec(yrc 3aBncltMoc.r6 Morcpuoii TennoeM(ocrrz CM or
TeMlepaTypBr, paccMaTplBar Kpr.rcTarnuqecKlo perneT(y Ka(

1) cncreMy HeB3axMo,{eicrByrotqr4x qacrrq, coBepmarcrqllx rerr:toBEre
Rore6aErls c pa3nrF E6rMr lracroTaM[;

2) cr.rcrer'ry cBr3aHEErx qacrr]q, cogeprtraroqEx re[JroB6re Kore6a.El,, c
ol,lHal(o a hr\ot '{acToTaM x;

3) orcreMy cBr3aHH6rx rracrnq, coBepuaroq{x rerrJloB6re xo:re6aHas c
pa3nllrlE6lMtz qacToTalvtlI;

4) clrcreuy HeuafiMoneicrByro[lr1r' i]acrt-ru! coBep[a]ou{x renJroBr,re
Rore6aEl-tt c oAnHaKoBEIMu qacToTaMu,

8. BareETEa,{ 3oua co6crsenrrrrx uolynporoquuroo
l) qacrn.rEo 3aHsra 3nekrpoHaM{;
2) noauocrlro :aunra 3neKTpoHaM[;
3) fiepe(p6Baercq co cBo6oAEoii 3oHoii Bo36yxAeEEErx eEeprl]ft.

Q. C ) se,rH'{erfi ev feMneparyphr rneKrponpoBotHocrL non) npouoa""no"
l) yBerllt$rBaercr; 2) ynrenr[raercr; 3) Ee MeHrercr.

10. B o6nacrr Hrj3l<nx reMrreparyp y flonynpoBolr[rKoB npeoojraAaer
I)ar,rpo'nrarnpoBo[rMocr6: 3)oler<rponua*nposoAnMocrb;
2) co6croeunar nponollorocrr; 4) npnaecrae npoBo,4r-rMocrb.

11. Peanqur rre Moxer rirrli lB-3a Hapyrueurrr 3,tr(oEa coxpar{euft
1) c[rroBoro MoMeHTa llMfiynbca;
2) nenrorrroro llaprga;
3) olexrpi-rvecxoro saprga.

IlpolrexArovnan arrecraqus IIo uroraM ocBoeHur ArrcqunJ,ruH6i
Boflpoc6! R 3aqery

1, TennoBoe l,I3nyqeHlce, PaBEoBecHoe u3JlyqeHue, Xapaxrepacmrz rcllJlosoro
n3JI)qeE It.

2, A6corroruo veproe relo. 3axor Kupxro{a. 3arouu Crer}ara-Eoltuuana r BuEa.

3. Pacnpege.neuue ?rlepruz B cnerrpe a6coliorno 'reptoro rena. OopMyra pgrer-
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Axrznca. ynETpa+loneroBac (aracrpoq)a.

4. KBaFToBar rl,ifiorera u lpopvyla flranxa

5. Brrerrrrrlrii +orogneKrpn.recxuil 9+Oerrr r ero 3aKonbr. OoroEBr.

6. SOOem KoMrroua rl ero reoptr.

7. MorenB aroMa Pe:ep$opga. llocry:raror Bopa. Arolr eoaopoqa.

8. fznoresa Ae Bpoiine. 3Kc[eptMeHTan6Foe noArBep]tqeHre BoJtHoBr,rx cBoiicrB
MLIKpOqaCTZ q,

9. Coorsourenre ueonpeleneFuocrefi.

10. Borrooar Syrxqur, ee cBoiicrBa rz crartcr{qeckfiii cM6rclr.

1 1. Hecraqronapnoe ypaenenue Lllpegrnrepa. Craunonapnoe ypaonenre lllpennrrrepa.

12. tlacl rua B noteHulra,16Hoi rve

13. flpoxoxleEtre qacrllrl6t qepe3 rorel]Ill-la,lLllr,rii 6apEep. KBanaoBErii rapMoErfiecKllii
octlltjlntTop.

14. ypaBlleHne Illpegaurepa rrr gne(TpoHa B aroMe BoAopola. firaonoe, op6ura,rruoe u
M f HIITI{OC KBAETOBbIE ql,lCJIA,

15. Keaurooanre snepr'lr.r gJreKrpoEa B aroMe BoAopo.qa. Cne(Tp aroMa Bo/lopora.

16. Op6nran'E6d 
'n 

Mar']'r.bri MoMeHT ?re(Tpo'a. Co6crBe'Hbri Mexarr[qecK{, MoMeHT
r.rMnyjrEca ?IreKTpoHa (crIl'II). CnuEoBEtii uanlr.rrurdl MoMeET 3jre(TpoHa. Cnquosoe u
MarFrr.irrroe c[{rroBoe KBar{ToBr,re qucra. OIEIT Lurepna a feplaxa.

17. llpuEr1r-rrt 3a[pera llaylr. flepnola,recral crcreMa 3J]eMeHToB. flpanr;ro or6opa.

18. Kracc!.rec(ar reoprir ren,[oeMxocru. 3aKoH .I{rolonra u flTri. KBaH.l.oBa, Teop].u
TerrnoeM(ocrr SislllreiEa. TeMneparypa 3iiErtrefi lia.

l9.Teopn{ rennoeMRocrrz ,{e6aa. Mo,qeJlb ,4e6ag. (DoqoErr. Temepaqpa,{e6a.r.

20. Co6crreunar n nprMecnuu npoBo,{lMocrq fioli],rrpoBoArrriroB. Kogram IB]x MerarroB. p_
n nepexo,q. IlorynpoBorrq(oB6re Aroabr.

21. Pannoanrnenocrr. A[EQa-, 6era- r-r raMMa-rcnyle]ttre. 3aror6r pa.quoaKTr,rBnoro paclaaa.

22. Cocran u xaparreplt crlrnu aroMuoro ,rpa. Mor€nu aroMuoro ,Apa. Heirpunc,.

23. 5gepr*re crnEr. Macca rr grreprlr cBr3l erpa. B?arrMocBr3b vaccri u ouepnu. ,{e$err
Macc. 3Eeprvr cBr3ri. CoortromeElle MeXIy fio.mofi 3Heprlleii I,I r.rMnyr6coM qacTrzrtBl.

24.9.qepqste pear<urtz r.t 3a.KoFrr,r coxpaHeBfq. peaxr]aq reJrenaq raep. IJennar pearqrr
Aereunr. Pea(uur otrrre:a aroMlrr,fi rrep.

25. BuA6r B3a{MoAeiicrBufi. Teop{r InpaKa llo zHTeprrperaq{[ Bax]TMa. CTonkr{oBeEhe ll
pacla.q qacrr-rq. qacr[u6r Il arlrnqacrHrlr,]. Kocwqecxue rr]-rr. llpeBparqen{, Ii
nraccuQxaqaa oleueFTapr6rx qacrnq. KBapxn.



CAMOCTOflTE,'IbHA' PAEOTA CTYAEHTOB
Ilprnr.repnr,re relrr,r pe$eparuonr,rx pa6or

1. O6rqaa reopu oruocr.neJrrrrocrn rz (ocMorrorlr.

2. IIoE Tne o $)EqaMeqrarbEoM rpatsuraqxoi loM B3auMoaettcrBltlt.

3. Bellre rap:rrru, ueiiTpoqEbre 3Be3A6r Il qepr{bre IBIpBr.

4. Paclrupeuue Bcerequoi r.r perlrmoBoe gJreKTpoMarE[THoe r3Jrfteure.

5. Kouqenqlrr ropluero Eonbrloro B3p6rBa.

6, Bo3lil-I(I{oBeq,le ra.:raxrun a:ra:1. Cr-rure3 xllMvqeck[x 3jreMeFToB B 3B93Aax,

7. Telrnaa varepua t,t TeMFaq ?rleprrar.

8. Beraroe o66e,{t4ueHne lb}'rr,4tMenTalrBrr,rx B3auMoAeicrBrdtr.

9. Cynepo6teanEexrie u reopnr crpyH.

10. Crau,uaprtar More.rrh slreMer{TapBErx rracrtq.

I 1. Coopeueunr,re o:r:1116r IIa crpoeqrie 3neMeHTapE6rx qacrllu.

12. Merogrr perzcrpaqua 3leMenTapnux edcrfiq.

lJ. AHr.iMHp. AHt hBeuec tBo H ero cBoficrBa.

14. CBepxrery"recrE n cBepxlpoBolrzMocrb.

15. Tyrno, upoeanue B TBepArix relrzlx u ryrruenlrslft Mri (poc(orr.

16. PgETreEoBcKar roMorpaibll' ll llprlMerreHl{e MarHrruroro pe3oEarca.

17. @r.rsr.Ka nraSvr,r ti ylpaBneeMbri .repMorlepnBrii cltr{Te3.

18.,{ocrzNexra coeper,reunoil 6rio$u::lxr.

19. Ir.rHaMv.recKr,dl xaoc. <Dpa(ran6r.

20. flopqgox ll 6ecnoprro( B Mttpe 6otburux MoneKylr.

21. Kraerura r replroAlruaMrI<a 6{onorlsecKnx npoueccoB.

22. 3(cleplMeHTa,'rbE6te [rccJreloBaH'rr 3Jrerrpolrarnurxoro norr 3euna.

23. MarE[THoe fione 3eMrri.

24. Srerrpuvecrro r xuBrrx oprarrrBMax,

25. 3:rerrpruecrno a arMoc(bepe. Monuur ri ee rpllpoAa.

26. @uglrqecKqe r,,reroA6r perlcrpaqrir 3eMrerprceFdi.

27. flprlveuenre yltrpa3By(a B lrlrpoct<onfi r.l.

28. Ilpa6oprr lIallorexlrojrorfifi: cKaHnpyolqlli ryqHen6Hhrfi Mrr(pocKofl, aroMrro_cr.rJroBo,
Mrr(po-c(on, 6Jrl,Ixlletlo.rbrrErft ollrr.rqec(Ilii Mnrq)oc(o[.
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29. Hasorexrrororzq E ee [puMeHelrre. Hauovarepla,rrr. Hauoycrpoilcrea.

30. lla3eprae repMoxr.rMr.r u ee np[MeteHr{e.

Crrtaco( Moxer 611.16 3Ha.rDTel6Ho pacufipes. TeMy pe$epara cryaeuTbr cor]racymr c
npello,[aBaTeteM.

. u$ rorrrpom pa6orn cTyaemoB! a .ra{xe al'ur olivtyrl{poBa{r{rr cv cTeMaTrrqec(ofo
r,3y{eElrr tc}pca QrBE(I.r B Teqerllie ceMecTpa [pelycMolpeHBi peiiT[sf-(oFrpoJM. orl'l
npoBolrrcr B m4cbveHHoi +opvs

. A[s KoIITpo]It 3Harr[t c.IylemoB npoBo,quTct 3aqgT

OoEA oqeuoqnbrx cpeAcrB ,{nr flpoBeAeurrr arrecrarlur ypoBn cibopMr-lpoBluruoctu
KOMneTeErItfi 06) larort[xcr no !,lcLIIlIr.]DrHe o+opMnreTcr oTAerbHbrM Io(]'t\feHToM.

7. YIIEEHO-MDTOAI,IIIECKOE I{ IIH@OPMAIII,IOHHOE OBECIIEqEHI{E
NIICUI{I,IIIHbI OI{3IIKA

7,1. Knnroo6ecneqernocrr,

HauMeHoBaHhe nmeparypEr: as, op,
Ha3raHlle, BnI n3naHlr,

tr3laTerhcTBo

KHI,1f OOSECTIEqEHHOCT6

Konr.recTBo 3rceMnnrpoB
u3aaHaii B 6n6nnoreke BJtfY B

coorBercrBnfl c OfOC BO

Hanrrqre B 3nexTpoHHoii
6n6ruorexe BnfY

I 2 3 4
Oc HoE Har ,1{repaD?a

I . On3nfia : M€ToAlrqecKne y(a3aHnt
alur llolroroBr(lr cryIeHroB r{

recrxposaHr.no / A. O. fanKnH [r.r

ap.l ; BnarnMrpcxrn
rccyIapcrBeHHbrt yHsBepcqrer
uMeHu Ane(caHApa fpropEeBrqa Ir
HlrKonar fpnropbeBrsa CroneroBbrx
(Bnry), Ka4eapa o6rqen n
rlpnxnarHoi OrBfixu. BnarrMrjp :

BnaAnMnpckufi rocylapcrBenHlIli
yHrrBepcrre'f nMeriu AneKcaHApa
fpIx'opreBuqa n Hxronat
f pnf opEeB{qa CroneroBbrx (B,1f Y),
2013 .* 243 c. : Hn. - llMeerct
3ner0poHHar Bepcm,- Bn6nrorp,:
c.242..

2013

http.//e.lib.vlsu.ru:80,/han
dtel123456189/3390

2. IlpoKoureBa, Harexla CepreelEa-
C6opHr( 3aaaq no Oil3llxe /H. C.
flpo(oueBa ; BralnMrjpcru{il
rocy4apcrBeHHErt yHnBepcrrer
(BnfY) . A3[.2-e, xcnp. u aon.
BnarnMup I BrarrMxpcMt
rocympcrBeHHlrt yHn3epcnrer
(BnfY),2010 . 65 c. LlMeerct
3nenponHar Bepcrr . Eu6n'lorp,i

isBN 978-5-9984-0043-8.

2010

htip://e.lib.vlsu.rui80,ft an
dte{1234567 89 /t87 |

3. XapeHoBa, ClerraBa
BrimopoBHa. (Dx3rixa rB€paoro rera
: MeToatr{ec(ue yr{a3aHut n
na6oparopHHM pa6oraM no +u3rxe /
C. B. XapeHoBa, H. C- flpoxoueBa,
E. JL lIIaMaHcKar ; BnalxMUpcxun 2010

http://e.lib.vlsu.ru:80,4nn
dtet t23156189/2088
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rocylapcrBeHrsrii yfixBepcmer
(BrfY), Kaoelpa {n3rrn u
npuxnalHoii MareMaTunn ; rroa per,
C. B. XapeHoBofi .- BnalrjMnp:
BralrMnpcxxii rocynapcrBeHHbrii
yHurepcx,er (BrfY), 2010 . 39 c.
: l1rr, ra6n- - l4Meercr 3nempoHHat
BePcLq .- Bn6nuolp.: c. 38.

IonqnHmenrHa, nrreparlpa
1. CaBenleB H.B. KIT'C o6qen
Q}l3[I{x : yqe6Hoe noco6ne lrt
Bry3oBi B 3 'f. / 14. B. CaBenEeB. 7-
e mI., crepeorrn. Cf16.: JIaHL,
2007 (,rl)ryIllue(J]accnqecKxe
yqe6Hnrflr) (tuaccEecrar )are6Ha,
nmeparypa no orBuKe) (yqe6HrrKn
Ant By3O!, cnequaj$nat
rqreparpa). - ISBN 978-5-81 l4-
0629-6.

200'7 20

2. qeproB A,f. 3aaaqnrm no

On3nl{e: Yqe6Hoe noco6le lrrt
Bry3oB / A. f. lleproB. A. A.
Bopo6BeB. - 8-e r8a.. nepepa6. U
!on. M. : Or.BMarnnr, 2007. 640
c. : ur]., ra6n. ISBN 5-94052-098-
7.

2007

3. TpoQxMoBa, Taficur I,lBaHoBHa.

Or.Grxa : yqe6BuK ,unr Brrcurero
npoQeccnoHarrlHoro o6pa3oBaHnt
rro Texufiecr{lrM qanpaBneHfirM / T,
U. Tpooh{oBa MocnBa :

AKaleMrr, 2012 316 c. : ur.,Ta6Jr, (Bucsree
npooeccnoHanEEoe o6pa3oBaHxe)
(6arc,1aBpuar) .- flpeaM. y{a3.: c.
302-310 .- rsBN 978-5-7695-7967-
1

20)2

8. MATEPIIA",'II,HO-TEXHIIqECKOE 06ECIIEIIEHI4E AI4CIII4NJTIIHbI
Arr peanlBauu[ Alrcltutlnltu6r !!n:ura I]verorca clleul,lalJtbH6re loMerqeHll, njur

npoBeaeFlllr 3all rvli JrerolroltFofo Trrrla, 3,urrTr.rjtr Ilpall(Tl:lqecl(oro Trrla! fp)mroB6rx lt
[r{anBr.rayajrbr{Erx r(oqcyn6Taqrii, Te(yuefo KotrTponr I,r fipoMexyTorrEoii aflecTaur.tll, a TaKxe
noMeqeErir Are caMocTorTejrbHofi pa6oru. Jla6opaTopHble pa6orB, rrpoBoArTc, B
ra6oparopr-rrx Mexal{n(It r{ Mone(yJrrpEoii Qu:rrur( 428, 429), s:rerrponanrera:lra ( 425, 426),
o|n:1|(u (422,424).
Ilepeveur ucnolr,:yeMoro Jrrqeu3rrouHoro lpofpaMMr]oro o6ecrreqetrrr: rra(er o(b{cu6rx
nporpaMM Microsoft Office, Microsoft Open Licence - 61248656
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Pa6ovyo nporpauuy cocrann:r
crapltrllff rpeloAaBaroG ra{egpu OzfIO

Peqenaem
(npegcranrzrenr pa6oro4areru) cneqarurrrcr
Mexaulr'{eq{tli 3aBoAD, BraAr.IMnpckar o6nacrE, r.

no cepru$rzxaqulr
Kaueuxoro, 1.r.a

M.A. AHroEoBa

AO <Kauerurogcrr,rfi

A.P. KyJr6.rlz qrurfi

3aBenysJut-rii KaOeApoft

Pa6o.rar uporpauua paccMorpeua ri oAo6peua rra 3aceAarrrlr
sa[paBjreEllt

llporpiMMa paccMo fpeHa u ono6peHa Fa 3aceAaHxl-l
flporoxon Ne -/ or J{ t-? o1.049 7sa2

13.03.03 ?neprerr,vecKoe Ma rrHoc rplo/t:H Ie
Ilporor<o-,r J& / o' 10,0,f,13 ro16
t tpeaceaaTetE KoMltccl,la

l5

kaQeAplr o6uas r,r tr$ralHarr lbr3nKa

-#ppoxr(oB

B.O. fycB(oB



JIIICT IIEPEYTBEPX.[EHI4q
PAEOqEfr NPOIPAMMbI .(UCIIIIIII{II6I

Pa6o-rar [porpaMMa oAo6peHa Ha

Ilporo(or 3ace,qarrur m$e,up6r )lb

fre6s6rft roA

TOA 

3aBeAyrourfi (a+eApot

3aBelylouuft lraoerpoi

Pa6o.{ar rporpaMMa oao6peua na

Ilporo(on 3aceAar[r rca$elpu Ne

y.{e6rBrfi ror

TOAA

Pa6o.raa nporpauva o,qo6pera ua

flporo(on 3aceAaElrr xaoeapu Nl

y.re6HEri roa

OT

3aBe.qyro[rrii I{aoeApofi

3aBeAFouuii rc&eApoil

Pa6o.rar nporpavua ogo6pena xa

flpororo:r :ace4anra (aQeapbr Ng

y.re6Hbfi roA

fo,lIa

Pa6ovar nporpalrva o4o6peua na

flporo(on 3aceAaE[r I{aQe,up6t N9

yqe6n6rii rol
rc,{a

3aBeI),loqrrh KaoeIpoii

Pa6ovar nporpalrva oro6pega rla

flpororol :aceqanrzr r<aQelpu Nl

y'{e6H6rii roa

OT ro,{a

3aBeAyroqnii KaQeApofi
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