
MI|HncrepcrBo o6pa3oBartns u HayKq PoccriicKoii Oeaepaunn
Oe!epanr'lroe rocy,{apcraeuuoe 6ro,qxerrroe o6pa:ooare:rrnoe yqpexrerrtle

Bbrcuero o6paroBafifit
<B,raAnnrupcrcnfi rocyAapcrBeqHr,rfi yHrr

uMeHn A.neKcaHApa fpqropBeBnqa n Hlrltorar fprlro
(B,rrl)

< .1D > r'/

IO,,

ro YMP

A.A. na$OrlnoB

2015 r.

PAEOTIAf IIPOTPAMMA .IIIIC[I{[,'II4HITI

<OII3I{KArt

HalpaBJrenrielo.4roroBru, 13.03.03 SneprerurrecKoeMartrrrHocrpoenne

llporlun uporpauua [o,{roroBKri,(ourare"rn rnyrpeuqero croparuq

Vpoeenu ourcuer o o6pa:oeauur 6ana,raopuar

@opua o6yueuux oqHa'l

Celrecrp
Tpygoeu-

r(ocTB 3aq.
ea,qac.

"[er-rlnir
qac.

rlparrur.
3aHrrnr,

qac.

,IIa6opar,
Daoor,

qac.
cPc,
qac.

(pOpMa
npoMex'.Toqrloro

KOIIrporq

(x3./3aqer)

I J6 18 18 3aqer

2 4/144 36 18 18 3K3aMeH(36)

IIroro 6t216 1) 3aqer, 3r$aMeH(36)

B,ragrnnp,2015



1. UEJIII OCBOEIIIIS AUCqUIII,IHbI

Ue,'rsMu ocBoeurlt .{tcqu[n[Irbl (<DI-I3nI<al) tBlrtercs o6ec[e'{eane 6y.u}.rrlero

cneqrarrucra aay'ruoi llusavecxoii 6a3oft, ria l{oropoi B BBlcltrei Texltt'rec(oi tll(ore
crpourcr o6rqeuExeHepHat li cleqliarbsarl rloAroroB(a. flocJle.IloBarer6soe rl3]4leHue ilu:urr'r
nupa6arrreaer cneNrou.recruii Mero4 MbIlIIIreHIrtt, $rcavecryo xHT)TtqtloJ Ko'rop6le

o(a36rB,uorcr BeclMa rIJro.{orBopI{6IM[ t-r B ap]Txx Haytta,\. Cneuranlcrbr, noJlyqllBrnlte

urporcoe (pnlttro-ltareMaruqecroe o6pa3oBalrlte, Mor)'r c€lMocrotre.nrgo ocBarlBarb EoBLre

Texurrqecrue IranpaB.neltut, ycuemno pa6oram B ltllx, rerKo nepexorltrt, or peI]JeHI'It o,lIHIrx

3aaatr I{ ,{pyruM, ricKaT6 HecTaxaapTll6le I{ seTpa,4[IIlioHHEIe nyTu, qTo ocooeHlro BaxEo .uIIt

flpoabecc4oHanLsoi Mo6urBHocrtr cueu[a,lucroB B yctoBlttx yc(opeHsoro pa3Btrld rexEIl('I'
3a.uava xlpca Qr:uxu:

. TeoperlqecKaur noaroroB(a B o6nacrli ibI'I3'-lKIi, rIo3BoJItIOrqaU 6y,Uyr{uu tuNeueparl

oprieHTlrpoBarEct B uoroKe Eayfiofi { TexH[qecKoil nrSopuauua u o6ecneuuoatoural au
BO3MOXTTOCTb IiCllOJIr,3OAanUA UOOIX llrslrrecKux npuEIIlrrIoB B Tex o6racTtx, B (oTop6rx oEa

cIIeql,lafl r3r.rp]aroTcr ;

. OopMrlpoBant-re rrayqxoro MEI[Iresas, B qacrlrocrll rIpaB[JILEoro rIoHuMaIIull fpaulll
rrprMearlMocru pa3JrltlIItLIX t$lrsuvecrux fioEerllfi, 3a(oHoB, Teopui It yMeII[t oIIeH[BarB

creneqL ,{ocroBepdocr[ pe3yr6TaroB, noJIyqeIIIibD{ c noMorqblo 9KcrlepllMelrrajlbl{brx I-IIIr'l

ItaTeMaTuqecK|x MeToaoB lIccJIe,4oB,lII[t;
. Br'rpa6orKa rlpueMoB I-I EaBLI(oB pemel i KoH(perrrbrx 3aAa'r tl3 pa3Hbrx o6Jracreii

rbu:nru, nouoramu*rx cryAeHT,M B AzLrrEHeiiEeM perxarb riHxeHepHbIe 3a,qaqu

. o3rr,lKoMjreHt€ cry,qeEToB c coBpeMeHHoii Hayrllot amlaparypoi l' BElpa60TKa y HI-IX

Haqarrbrrbrx rraBbIKoB rlpoBe,4eg}]t sKCrIepnMeI{TanbIrED( HarrEr,x ucclleaoBaHrii pa3n[q]t5D(

rpusr,qecr<r'x rurenui Ii orIeIrKIt norpeEEocreil IBMepesrlt.

2. MECTO AUC{IIIUII4HI'I B CTPyKTYPE OIIOII BO

BaxEa, {et6 BElclrero o6pa3oBalr[t - notylMTb EayqHoe rlpeAcraBnelrse o IIpIrpoAe n

MeTO.{aX ee rIo3IIaIIItt. oll3l-Ir(a (aK Be,{yllla' EaFa o [prrpo.{e afpaeT rnaBE}alo po]Il' B

IOCTU)I(eHtllt STOi rlerll,
Ilo cBoeMy co,qepxaulilo t,t HayfiEIM MgroarM liccreaoBalru ib{3trlta tBnte'Tct Mory{'lM

cpe.4cTBoM o6pa3oBaTen6Horo lI Boclt[TaTeilr,lloto Bo3aeicTBlrrl, IloMor,ul pa3BlTqlo

'ancTBeHHLlX 

CIIOCO6EOCTeii, tfOpUlrporanuro EaylEoro MltpoBo33pel it! Bocn'lTaEllto BoJrl' ll
xapaKlepa npl4,lloclLxeHvII noclaBreHHot't ue a.

<Dt3til(a orlrocllTcg r 6a:ogoil qacrll nporpzMMbl. B coopeuenuor"t ecrecrBo3EaElol

Inllpo(o npltMeHtroTct MaTeMaT[rtec(se MeToaLl. Ant ycneuEoro ocBoelMt rypca ibl-I31lrui

cTy,lenraM seo6xo,utrMo 3EaTr, cJlea)alor4ie pa3.ueII6I B6lcurefi Marevaruru: gu$sepeHlMar6Hoe

tr rrHTefptu'Ibrloe [cill4cJreEue, .uuQQepenulra.nluue ypaBlreH{t' :!Ir,!'Irlr1'qec(yo 
'eoMeTpllrc 

rI

ruEeiisyo anre6py, ptrbl, ?IIeMeETLI BeKTopuoro aHtuII'3a, ibl1!(Ill-ll-I (oMnne(cEoro

nepeMeEHoroJ 3reMeETbI Teopl-Ili BepotTEocTeii u MareMaTliqecKoi cTaTlicrr,Kll.



3. KOMTTETEHIInI4 OEvrrAIOrIErOC.S, OOPMIIPyEMbIE B

PE3yr'II'TATE OCBOEHI{9 flICUIIIIJII'IHbI <OII3IIKA>

flocneAoBarerbsoe rt3yqeltve abtl3ul(I, BLIpa6arLIBaer cner[libnvecr<ui uero,q vr,urnellta,

Otl3uqec(}'Io ,rHT)-IlArlIo, Korop6le o(a36lBalqrct BecbMa rIJIoAorBopItEIMa u B Apyrld Ira)'Kax.

Cnequanrjcrr,r, nonlrrrBrlrue Itrupol(oe ib[3tKo-MareMarliqecKoe o6pa3oBaEne, Moryr
caMocTotTer6lro ocBaIiBaT! IroBbIe TexHltqec([e EanpaBJIeFut. ycnerrHo pa6oTaTr' B rll,Ix,.]refKo

lepexoanTb oT peEeHnr oalrux 3aaaq K peuleHlrro ap)aDtx, IIc(aTL seclaH,qapTrrEle l,I

Eerpajlr.rulzoEri6re nyrn, qro oco6eHBo BaxEo art flpooecclrosanbEoi Mo6&rLqocr[
crerluajrucaoB B ycJroBnrx ycKopeFtoro pa3B[T[t rexIrI{KIj Koraa aMopa{3aune aocllixeEtlll
Kolr(peTEbrx y3(ocleqrialrbrrrd 3EarIIrIfi [poncxo,I[ET qpe3BBtqafiso 6EIcTpo.

B npoqecce ocBoeH$t AaE!{oi /ttrcuxniruliBl cry,qeHT AoJIxes o6naAar6 cre.rylotq[Ml-r

o 6t4 e np o Q e c c u o u an v H brMu K o i4 ne m e H 4lttluu'.
cloco6HocrBro rlpt-IMel{trb coorBeTcrB}alolryifi llusuro-rlmer'amuvecliufi afl[apar, Mero,4r'I

aEa"'IIt3a rr MoaenlrpoBalrut, Teoperliqec(oro x 9KcEeplllMelrrzlnblroro llccjle,4oBaEllt fipll
petuefiat-r Irpoabeccrlonaqrnrx gaaa.r ( OnK 2)

B pe3yrETare ocBoeE n altcq,lrlJruH6t ooyrlalorqEfict ,{onxeE ,tleMoscrpllpoBarE
cnellouure pfl yn6TarLr o6pa3oBasut:

3uamo'. $rrzutecxue ocHoBBI, ocHoBrrble 3axoEr,I u floHflrq QI'€uIdi, (oppercgble

[ocTarroBKIt (JlaccrqecKl{x 3alaq.
Vuemo: [3Meprrb Ql,t3uqeckrle Be.]Ilt IIIH6I, olpeaeJrlTb o6rq[e Qopnu,

3aKorroMep[ocrri, [crroJlb3oBarr, rrrlcTp]n4eHTanbHbre cpe.ucrna tfuauxu. noHtTb [ocrtlBjrellHyo
3a,Ilaqyj o6pa6ar6Barb pe3yrE Tar6t Ii3MepeEtlil, crpourb rpa+ItKlr, QopMlrpoBarb peyJlbrar,
BOCnpUHUMaTs nII(DOpMaqnrO ( aEarE3y, caMocToflerBqo yBtaeTE clleacTBllrl

cQopuyrnpooarnoro pe3ynbrara, aerar6 BEIBoAEIJ fpaMorllo Ilonb3oBar6ct t3bIKoM

rrpeaMerEoii o6jracrn.
Bnadeub', :rlyr,la|yfoft Mrlrulrenu& cfloco6uocrblo K o6o6rqet{mo, aEaIII'l3yj BocrrpltlTllro

ruSoprtauriu, nocranoBKe qeru Ir B6t6opy nyrei ee rocrlixeqtjl, ocIroBrl6IMI'I [pueMaMlt

o6pa6oaK-r lt npeAcraBneHrl' gKcrrepEMeI{Tan6H6D< AaHHbIX,



4. CTPYKTYPA II COAEPXAHIIE AI4CIUIIJII,IHbI(MOAY"'UI)

O6uar rpyAoeMKocrE ,4xctluurusbl cocraBnter 6 3a-teTur'rx e,{ultl'q

(216 qacoB).
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KtHeMarliKa
IIocryfiaTeJIEIroro

aBaxeEllt

I 2 2 2 |17

2 K[EeMarlKa
Bpa[rIaTeJlEHOfO

.{BrixeEut

2 2 2 1/25

3 ,UrEaMuKa
nocT).[aTerbqofo
ABIIXCEI''

l 2 2 1/25

4 AnEaMrllra
BpalllaTejrbHoro

,IBIi)KEEII'

4 2 2 |25

5 3aKoEbr

coxpaHeriIls
5 2 2 2 vl7

6 SneMeIITbr
MCXAE{KIi

xlia(ocTelji Il
ra30B

6 2 1/50 PeiirqEr-
ItoET?OnB N91

'7 3aeuenrr,r
cI1eurajrbrroi
TeopEu
OTHOCIITCI6HOCTII

7 2 2 1/25

8 MexaEnqec(Ire
(one6aI'rl'

8 2 2 t/25



10
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.U[3reKTpttK-I B

9r'!e(Tpuqec(oM
NOJIE

3 2 2 2 tD5

4 IlpoBo,qEri(Ir B

3neI(TpIlqecKoM
IIOJIE

4 2 2 2 t/25 PeftrrHr-
r(orrrpolrb N!1

5 flocrosnsori
sneKTparrec(Irtr
TOl(

5 2 2 2 2 t/17

6 Mar}IIITIIoe [ore
B BaKyyMe

6 2 2 2 t/25

8 Mafgurqoe nore
B BerqecTBe

8 2 2 2 v25

9 3re(TpoMart{[TII
a rHAyKllnt

9 2 2 2 tD5

10 SreMenrsr

@r'3llqecl{ofi
SIeKlpOrlll(l:r

10 2 2 2 t/25

tl fhagna l1 2 2 l/50 PeirrlIr-
xourponr Nl2

IV
KOJIEEAH}IJI 14

BOJIHbI

2

,, ',, 3rekrpoMarEnr-
ggle rore6auug

t2 2 2 2 1/25

13 3aempovanrnr-
ItLIe BOIll6I

l3 2 2 2 lt25

V OIITI4KA 2

t4 feoverpavecrar
ONTI'KA

1.4 2 2 2 2 1/17

t:) I4urepSepenura
CBCTA

l5 2 2 2 t/25

16 ,{u$par<uaa caera 16 2 2 2 2 1 7

l7 florrpri3 arlut
CBCTA

t7 2 2 t/50 PefiTEsr-
(osrporc J,l!3

l8 ,4lrclepc[r cBera 18 2 2 2 U25

IIroro ) 1-18 36 l8 18 36 t8t25"/" SkjaMen(36)



Bcero 1

7

36t25'h 3auer,
en:auen(36)

Teuarnqecxnii n'ran rrrcuflnrl|qBl

I. Mexanura

1. Bee.{eqrae. Ilpe,auer Qu:ura. Merogrr $a:uvecroro ucc.lteaoBarlut: 0116rr, rurlore:4
sKorrepfiMerrr, Teop[r. Baxneitrurue granrr ucroplin orcIiI(I'. Porb tbx3,'x{ B pa3BliTE]t rexH[rui
u BJrrrnue rexuriKa sa parernue tfua*rrlr. Po:rr $a:uxu B crauoB.IleEua I'Inxeqepa CBlr:E

ib!I3n(I1 c ,upyrr.rM[ Hay(aM[. ycllexs coBpevennofi @u:uml.

2. He(oroDEre cBe.[efiIlt ri3 MareMaruldt. Po[6 MareMarak[ B tcyrenua $usrtal. @11:ruuu

n I,x [pou3Bo,{HEre. I4ETerpupoBarue. O cMblcre [pot3Bo,4roii u usrerpana B flp'Ijroxerll,li K

ilu:avecrurv aaAaqau. 3rertesru BemopHoft a,1re6p6r: oflpe,{eneElie Bemopa' cnoxeHae

BeKTOpOBJ yMItOXeIte BeKTOpOB' lnQ$epeuur-rpoaaule Bemopli6Da BeJIIMllIt

AuoQepeEqrra,rbl{bre )paBllesuq. SreMeurapEr,Ie cBeAelr[t Ii3 TeoprM Bepotrllocrll.

3. KrlrreMarurta nocrwarerluoro astlNerrltg. Kutreuarne KaK pa3aeJl MexaEI(Il.
MexaEnqec(oe .{B[xes[e (aK rlpocrei att oopNra ,qe]rxefi[t Marepuu. Marep[arbEag ro.Il(a
(qacraqa). Cflcrer4a orcvera. I4uep[ua:l,Ii6re c[creMrr orcqera PaAlzyc-Bemop fIpuEII[[
orEocrrrerbrrocrll f&!z:ren. Tpaerropru. PaAITyc (pxBg3EBI Tpae(Toplfi' JhrHeiiEat cKopocrb rI

JlljEeiHoe yc(opeH[e. Ta eEu]tarBsoe l' EopMat'ILHoe ycr(opel{lta Cor:r uexgy lruefu['nru u
yrjroBr'lM'r RraHeMarriqecxuru* nenqmraruu. flocryuarenBlroe ABI'IxeHIle rBepAoro reJra.

4. .IlrlrraMrka nocrl'flarengsoro .{Blrxeqqt. ,qr-rrraMlll<a r<ztr pa3aen MexalrllKl-r. IIepBr,Iil

:aron HrrorotIa r llosrrrle l-IllepqtlarEl]oi cllcreM6r orcqera. Bropoi saxor H6lorosa ,r

rioHrrlre c{rr6r, Maccbr r avny.nrca. Vpaaueute gerxellna. Tpeuii 3al(oll H6roroHa Il [peAen6r

ero lpriMeHriMocru. He[Eep(Iiar6Hble c[creMbl orcrlera. Aocomofi ,Ie I' orHocl'lreJrElrble

c(opocrb n yc(op€Hue. Currr uuepunz. I{eurpo6eNuar c!'na. CruIa Kop[oJtr ca. C[creMa

Mareptr,rJrbrrErx roqel{. I-{enrp rnepuuu (uenrp uacc). Teopeua o ABtxeIrtM {eETpa ItEepqllll.

5. Bpauate:rr,Hoe ,qsltNellNe rsepaoro reaa flotl Trle a6coruorsoro rBepaoro reira.

MoMeHT cI1r6l. Moltenr uunylr,ca. MoMeur ltqepql'u TeopeMa IIITeiiHepa. ypaBHeElte

MoMeEToB (cBt3b MoMeHTa [M[yJIEca c MoMeIrroM cltrEr). ypaBEeElte Bp,llllarerblloro

llBr,rxerrl,r rBep.rloro re.fia orl{ocETejrbEo HerloaBllxEoi ocn. Kauetzvecrar eneprr-r

Bpaqatouerocr rBepAoro rena. fitpoc(oflu.recrrd s$$exr. Ceo6oaEble ocr.

6. 3aKogrr coxoaqewq. 3uaveaue z co4epxaglie 3alltolroc coxparen[s s r4exanaKe 3aKoE

coxpaueu*r! tnMrlynhca. Oruropoanoco [pocrpalrcrBa Pearrusnoe aaaxen[e. 3aKoE

coxpaHeH{s NtoMeETa IiMrlyJlbca. I43orpon[! [pocrpalrcrBa Pa6ora, SHepMt, Morrulocrb.

CB'3B Mexry noresuu&'rEsoi gEeprxeii I-I cl,noi. fIoErrI-Ie ctroBoro fiont KoscepBarltBqrte ,I

He(oncepBarriBnr,re crau. 3aron coxpauelr[t glrep rr,t B MexalraKe. Oauopoftrocrr opevenu.

KoHcepBaniBHar t.qllcellIlarliBlla{ c[creMbl

7. 3reMeETLI Mexagltrur xrL(r<ocreil lr ra3oB. O6lqlle cso[crsa x axocrei lr ra3oB

ypaBneExe .qerxenrr B OopMe 3ijrepa. Ilo:re cropocreil, nunIlI,I u tpy6rcrj roKa. ypaBHelr[e

lrepa3pErBlrocrri. ypaBHeg[e Eepuyruru. CtcreMa ypaBEeElril ra3oalEaMrlKtr. B*Kocrb.
Teqeslre BffKofi x]raRocrlt. <Dopuyla flyaseinx. Jlaunuapuui u ryp6ylennruii pexruH



TeqeEBr. I-lr.rpKyrsrur c(opocTrr. IloTequuarbsoe u BldpeBoe ,qBItxeEInJI. ABIlxeEne ren B

xri,{Kocrex r.r ra3ax. TeopeMa X}.KoBcKoro.

8. 3reMeETbI crlellrianblloi Teop& orHocETetlEsocrti. IIpI'IIturI oruocl'ITet6EocrE
Sfsureiifia. PonE c(opocr[ cnera. flocryrm nocrotEcrBa cKopocru cnera. Ilpeo6pa:ooauur
JIopeHrIa. JlopeE[eBo co(pauegrle ,qff-IE6I It 3aMeAneElte BpeMesI{. PeiltrliBllcrc(I'Ii I'IMlynEc

B3a[MocBr36 Maccbr r 3rreprr4a. [e$er<r uacc. Sueprur cexaz. CoorEomeHlre Mex.&] nonHoii
gEepDreii r aMnyJrbcoM .racruqrr. fpauuua [prlMeHgMocrlt (taccl'.recKoi (qBlorolroBcKoii)

MCXAHI:I(II.

II . OcHoBBr MoreKyrqpHoii ou3nKn u repMoAtrHaMnK[

9, MoneKyrtDEo-KrHerlr.Iec(at reoDtt Ilaea'IBIIoro ra3a. OclIoBHI,Ie [oJIoxeIII]tt
MoneKynrpEo-Krirrerrrqec(ot Teopm BeuecrBa. MtKpo- L Mar{pococrotEltt ctcreM6l.
MaKpocKonr.rec(lre flapaMerpbr. Ilouxrae uaeanrnoro ra3a. MoneftyntpEo-Kl{Irernqec(oe
To.rr(oBauue reM[eparyp6l. 9ucno crenenefi cBo6oar'r More(yrbl. BHyrpeI Itt glrepnrt

u.[eaurbrrofo ra3a. 3arl{orr pzrBrropac[pe/IeJreEz t glreprlll, IIo crerlestM cBo6o,4BL AaBreHue ra3a c

TOqKn 3peErd Mone(ynrpHo-Kr.rqerrisecKoii Teopru. ocuoouoe ypaanente MoJIeKyJItplIo

kuHerrqec(oi reopau. Vpaexeuue cocrotElrlt [qea]IbHoro ra3a (ypaBEeEEe KnaneipoEa -
Mesae:reega) .

10. 3reueutr xnaccuqecr<oii craructurpr. AlilaMtlsecl<rte u crarllcrrtqecft{e
3a(orroMeprrocrf B (br8vKe. crarncruqecrEi Meroa liccneaoBall {t c[creM. oa3oaoe

fipocrpaqcrBo, $aroraa ro.{(a, @a:oraa aveira. IloHtrlie o Q]'HI(IIIII, paclpeneneHlrt.
Crar[crnqec(oe ycpeAHeEue. PacnpeAereEtte Ma(cBerra (pac[peAeneElre MoJ'Ie(yn lro

a6co:rrornmr ssaqesnrM c(opocfli). Cpe,{uue cropocrll uoteKyn. BapoMerptqecKat OopMyna
Pacnpere.neure SorlqMaxa. Pacnpeaereurre Maxcger"ra - BomqMaua.

11. PearbEbre ra3bl. Crur,r llexororerarurpuoro B3alrMo,4eicrBllt B ra3ax. ypaBt{eElie BarI_

,4ep-Baanbca. I4:orepurr pearrEroro raga. Meracra6lurn6le cocrotnlrt. Kptrliqec(oe
cocroanue. Bnyrpeuurr 3lrepr[t peaJlsuoro ra-:a. 3$$err [Stoynt - ToMcoEa. Ct{Drreurre fa3oB

l, rroJl),[IeHtle rrri3Krix TeMrrepaTtp.

12. Csoftcrea xu,4(ocrei. Xapaxrepucrura xlr,4Koro cocrotl tq. CTpoeH[e xl]Al<ocreil
Br[xHr-ril nopraoK. IloBepxEocrEoe Hmtxest'e. cu.[EI, Bo3llliKalotql-Ie Ha I{puBoi floBepxfiocrli
xrAr(ocrrr. @opuy:ra Jlannaca. Ycnour pannonecur Ea rpaglqe ABlx cpe.{. KpaeBoii yrojr.

CMa.{r-rBaE[e, KanxnntpHble tBJreI*It.

13. Cnoicrga rgeDarrx rer. Avoponue It Kpl]crzlnnl{ IecKI'Ie r€ra. Kp[cra"!ffrqec(at
peruerra. ,{a,tlunil fioperor. yflp]Tat E flraca[.rec(at ,{eabopMauu{. 3a(ou f)t(a.,{e$enru e

rpucra,uax. Xu.{xre Kpltcriurnbr.

14. (DagosHe paBEoeecLq I-I iba3ogEle neDexoaH. (Da3bI BeqecrBa. Vclorua paouorecua

Oa3. tr4cnapeEr-re Ii (orrAerrcaurrr. llraBnel e Il \plicraryIMaryrl. Vpaeuenre K;raneipona -
KraFfiyca. Oa3oBar AnarpaAaMa (AlaafpaMMa cocroruaa). Tpoinal rovra.

15. 3reMeqrr,I TeoDwr crorl{IloBesE , IIoE TIIe croJIXIroBeEIlIrl. yflp]Toe lI Ilq{Ipyroe
crorrruoBeulrr. llpllltetrrroe paccrotflI{e. Paccetl e vacraq. Cpeaurr a,Iusa cBo6oqnoro

npo6era. flprluqltn .{eranBuoro paBuoBecrt.

16. 3reuenrn dE34gggIel[igEgIlK4. flonarue o t[usuuecr(oi (IiHerl-I(e. HepaBHoBecEEIe

cucreulr. Bpeua penarcaurui. ,f,alenur nepenoca. !a$$ysru. Koo$Suquenr aI'IOO)3Itr1.



TeruonpoBoanocar. Koe$Suquenr rerrlrorrpoBoauocrn. Barrocrr (ouyrpeuuee rper re).
Ko3QQr.qqenr Br3Kocr[.,4lllraMl'qecl(ar r-I (rrrreMar[qecKarr Br3Kocr6.

17. fleDBoe Ilaqano reDMo.4EEaMrKtr. Crarncrl{.recrai n repMoAtsaMl{qecKxii MeroAEL

TepMoAEEaMFrecKar cucrer"ra. Tepr,ro,{lluaut,reckni rIpoqecc. OcrIoBIrrIe repMoAlrlraMltllec${e
nolirrlIq; BE}.rpeEEqu ulepf s, pa6or4 Te[rora. OopMyJlupoBrc! IrepBoro Eaqtllia
repMoArrlrzM[r{[. ypaBEerMe rrepBoro Eaqa,ra repMo,{I,IIraMII(Ir. Tentro€ur<ocG. 3aBtcrMocrB
TelroeM(ocrri ri,{eajrbrroro ra3a or B'lAa npoqecca. OopMyra Maiepa. Pa6or4 coBeplnaeMajl
ra3oM rrpfi ri3orrpo[€cca,\. 3nralrnrq (rennoaaa Qyurqlu). A,uua6a,uvecxni npouecc.
TefiroeM(ocrr, TBepABrx rer.

18. Bropoe na.raro reouiA|E!!484. PaBEoBecHrIe u BepaBIroBecEBIe cocrotglrt
cr-rcreMr,r. O6parr-rMBle u Eeo6parrMbre 4poqeccbr. KpyroBofi rlpoEecc ({ur:r). @opvy.rlrpoarr
BToporo Hatrara repMo;ttlrraMnrur. I{ucrr Kapuo n ero KII,{ aJ'It lt,4eaJlrlroro ra:a. Terurosue

.[Blrrare]rri u xoJloA[JlBHEre varlllrsu. Marcrlranlqufi KIII rellJlosoro Aourarelt. 3ETporIIlt.
Crarr,rcraqecl{tri Bec (TepMoAnEaMu-recKar Beporrgocr6). 3aron nospacrarrtr enrponuu.
Crarr-rcruqec(oe ronl(oBzllllle BToporo llaqa"ra repMoAttlrt|Mlrl<Ii.

III. 3re(Tp[qecrBo Il MarEerrr3M

19. 3neMeET6r reoDuri [orr. CKangpnBle n BeKToprrble [o.]ts B ibr3zke. fparuieHT
c(anrp{orc non-s. Ausepreriuxr Belcropnoro noru. Porop BerTopnoro [ont. Ofleparop
laMrlrlroua (oueparop <na6no). Oneparop Jlan:raca (<nanaactan)). He(orop6le
dIrTefpaJIbHEIe TeOpeMbI.

20. HaqprxeEEocrL 3nempocrarlq . 3ne(Tpuqecxsi 3apt,4

CoxpaHeH[e n fiHBapriaHTHocrE saprra. ,{ucr<peruocrr, 3aptaa. 3a(oE Kyroua. flonrrlie
greKTpocrar[qec(oro nors. Cwrosrre r'l],j'lrr4 (wtdr1r4 Ilanptxesllocrli). fIpItH4arI
cyflepfio3rrqnrl grexrpocraruqecKt x no:reii. floror< oerropa safiptxeulrocrn. Teopeva faycca
arr sreKTpocrarriqec(oro flollt B Balty]r'le r,l ee cBt3b c aaKoEoM Kynoua. ,{]tOOepeI rlanrnat

$opua reopeurr faycca. nprlMelleqlre reopeMEr faycca Arr paccera rloJrei.

2l.IloreEq[an 9ne(TDocrarx-rec(oro IIon! B Ba(l,ryMe. Pa6ora cnr greKapocrarlt'Iec(oro

lonr. Ilripr.JJrrqur EarlprxeEEocrri gJretirpocrmlrqec(oro llo.]rt. Porop EarlptxeElrocrfi
3re(Tpocraruqec(oro uorg. Ilorenquanr,socr6 ((odcepBarEBEocrl') 3neKTpocra'rtFlec(oro
nojrs. floreuqnar. Pa:roct, norenquaroa. Corsr ueN.{y Ilorelrq[anoM u Harlptxeruocruo
3re(Tpocrar[qecKoro rlom. ypaBEeHrie Jlaruaca. Srerrpaveckr-Iii Alrllonb. 3.neKTptqecKdi
MoMeqr AIlIIorr (AnIIoJII,HBrii MoMenr). noreHllllan I' {a[ptxeHlrocrr, fiort ,4[nort. MoMeET

ct-lll, ,{eilcrB},roljrrii rra Arirrojr6 Bo Bger[HeM gJrel(Tplt IecKoM [ore. gseprll' ,uluora B

Sjre(TpuqeckoM rlote.

22. 3ne(TDriqecKoe llore B.ullgrel(mlrKax. Ceo6oAuue r cBftaHHble 3aptlSr B BeurecrBe.

Croponure :ap-rglr. Iorxpuue t-t EenoJUIpIrbIe More(yJrEL Tunlt aus:rempuxon. I4oxnal,
gre(TpoHrrarr I, optesralluorlllat IIo,'L{tpIi3aIIIir. flontpx3yeMocrt, Mone(yJrEI

IIorrpIBoBarHocrB (BeKTop llonrp'l3arlru). O.unopoanaq ll HeoarropoaHat rloIltp[3aqun. Cusr
loJurprtoBaEEocTu c rroBepxEocTrrot ITJIQTEooTEIo IIoI'IpIr3aIIIiOEITOTO 3aptAa.

A[5ne(TprrqecKa,s Bocfp[nMrrqBocrb BeqecrBa Ii e€ 3aBllcnMocr6 or reM[eparyp6l TeopeMa

faycca .4[r 3re(Tpr]r.recKoro rlonr B ,qllgneKrpnlte. 3reKTps.tecroe cMerqelrte (3re(Tplrqec(aq
un,ry'r<uru) B ,{rrsjrempriKe. At-IgneKTpl,qec(aq [poqruIaeMocr6 cpeA6l. BBIiMcJreI e

s,frprxerrEocrr, 3JrempuqecKoro nont B AugneKrprKe. fparMsEbre ycnoBDI ,IIJUI

3.rre(Tp[qec(oro rrojrr rra fpaErjrle pa3,uera '?Il9ne('IplII{ -.{Iigrel(Tplll(". Cenrero3ne(TpltKli.



23. 3reKTpriqecKoe flore IIDoBo.{rtIrKoB. Pac[pe,{ereriEe 3apt{oB B rlpoBoari[(e
3re(Tlocrarn.{ec(oe none Bllyrpll u cHap} xu [poBoAHI(a. fpaHr{.trrble ycJroBrrt Ita fpaElrue
"npoBo,[EuK-BaKy]ar". Snertpnvecr<ue cBoiicrBa npoBo,{cqefi o6onoq(Ir. SreKrpocrarrrqecKat
saIIlIiTa. Meroa rao6paxeuuii. fpallllqEbre ycjloBut Ha rparMue "[poBo.{s!(-,4[9ne(Tpl'1K".
3re(TpoeMKocrb ye.4t'IIIeIIHoro [poBoAElfta, c[creMEI rlpoBoal{n(oB ll KotrreEcaropa
3nerTpri.recrar grrepflir cdcreMrl Toqeqn6rx 3aprrloB. Sueprrlt 3aptxeuuoro [poBoanlt(a,
ct{creMr,r flpoBoa[rri(oB ri (oE,{escmopa. 3Eeprtt 3jreKTpocrarl*Iec(oto norq. o6T'dMEat

rrnorrrocrs 3Heprr4[ 9reKTpocrarlqec(oro nort.

24. Ilocro{Hqbd 3reKTB4gggI4E--!qE. Xapaxrepacrrrrz gJlempocrarEqec(oro ro(a:
n.lrorrroct, To(a, c[Jra ro(a. ycnoBlre cyuecrBoBar]tt ItempFlecKoro rora. CToporrurre cllr61.

Pa3uocrr, fioreuttltalroB, I{,mptxeul,Ie! 3netTpoaBlixyual{ clzra (3AC). Kracclqecr<a-s
greKTpouuair reopr.tt 9re(rpofipoBoAliMocru MeraJLIIoB. 3axonbl Orra r ,{Noylr-Jleuqa o

.ryrQ$epenqna,rssoi $oprr.te. 3axoun Ova r ,[xoyru-Jleu{a B wrrerpalrlrroft Qopve. 3axou

OMa arg EeoAEopoAIIoro yracr(a qenll. Ilpaoula Kr4xroQa. HeAoctato'luocrr. rlaccmec(oti
3re(TpoEHoti Teoplilt 3jremponpoBoallMocrlr.

25. SreveHtr ibr.tg[qecltoi sreKTpounrui. 3neKrpnqecKlli ToI( B BaK]TMe. Slerrpouuaa
3Mnccrl'. Pa6ora Bbrxo,{a 3.[eKTporloB I'3 MeraIIJIa. Snempuqec(Idi ToK B ra3e flpoueccbl
uoErl3auull u peror"r6nuautr. Pa6ora uouu:auus. floreEqtar uonrcaquu. V,{apraa
l]oHtl3aurrr. HecaMocrorrer6E6li ra3oB6tr; pa3prn. CaMocrofler6Elri ra3oB6lii pa3pt,{. BonLT-

aMnepHaur xapa(Tep{crri(a ra3oBoro prcpt,qa. BttalI pa:psaoe.

26. llra:]Ma. IIoE Txe o nra:ue. Cnoco6lr co3.uar&{ IUIa3Mbl. Kaasuuefirpanr'uocrr,

nra:rtu. 3:rexrponpoBo.{rrocrE, ruraann. ,{e6aeocxni4 parylyc (ae6aeacxar .ulaxa)
?(paurpoBarru{. fhasMeraat qacrora. Ha:rcoreuneparypna.a Irra3Ma t-r ee npI'IMeleEIle

BlrcoKoreMneparlpnaJr nra3Ma. flpo6reua ocyrqecrBnel rt FpaBlrteMoro repMot,qepuoro

CI,IIITC3A.

27. MarEmEoe llore B Ba{wMe. 3akoE AM[epa. Marn[rnas IdAyKqIrs. 3a(oII EEo -
CaBapa (3aRon Elio - CaBapa - Jlarraca). olrtrlle MarHqrsoro [o:rq. flprzllu{n c}alepno:uql'l'
MarHr.rrH6rx no.neii. cnra Jlopesua a cuna AMlepa. Bllror c ro(oM B Mafl 'ITIroM Ilore
MarHrrE6rii MoMeFT. Mor'.teur caa, ,qeficrByorq{ii ua paM(y c ro(oM Bo BEeIIIIeM MarsllrlroM
flore. MarE[TEoe Ilore uprMor[EeiEoro I-I rproooro ror<or. f{upKyrtqfis Be(Topa MarntrrHofr

irna)a(qutl. 3axon nomroro ro(a (TeopeMa o qfip(yntqnu rur,{y<qt Il M,lrnllTrloro no:ir) a

ranpr're. Ilpurtexexze 3aKoHa rloJrlroro roxa,4JUI pacqera MarHr4rEBD( fio,qeii MarE TEoe fione

,4rInHfiOrO COJIeMti,{a Ir ropol',{a. MarEI,TEOe B3aIlMO,4etiCTB[e TOKOB. EqI'IIIllIa CIlJrBr ro(a
aMflep. B{xpeBoe noJre aBlrxyrqeroct 3aptra. I4EBapIiaETEocrt, Srempuqecxoro 3apt,ua.

MarHrrEoe Ilojre (a( perrrnBucrckrii gOOeKr.

28. nBxxeglre 3aptxerrrloi qacrliuEl B ?treltmrlqec(oMllMarllt'TlloM ffurNerole
3aprrcrtrroi qacrriur,r B 3neKrpIFIecKoM Ii MarumioM IIoJrq<. flostnie o6 oaerrpomroi orrnn<e

3$der.r Xonra- Vcrogrrem 3apDKeHI*'D< rlacrtxt

29. MarHI-ITEoe nore B BeulecrBe. lloutrne MarE[THoro MoMeltra aroMa. Murpo- ,l
Ma(poroKr. More(yrtpsbre aor{Ii. HaMarHuqellrlocrr (oer<rop IIaMarI tsqBaxld) MatEr'rrsas

Bocnp[rrMrMBocrb BeruecrBa li ee 3aBtlcnMocr6 or reMrleparypll. 3ar<ou uouroro rora (teopeva

o illlp(yn'Ilr Earlptxesgocrti MarH[Tlroro no:ra) o oeruecrle. Hanp.axdnnocTE Marlll4Trroro

noJrr B BelqecrBe. Marstrnaq fiposrluaeMocrb cpelbl. I4EA]xI-ut MalmllrEoro lorul B

eerqecree. fpauu'rulre yclloBIrt alrt Maruuraoro nollt Ea fpanlrlle pa3,{ena r3}x cpea Trnsr

NrarAerrjxos. ToqKa Kroplt.,4oMeEbL KpIiBat HaM€lrH[qItBaHEg.
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30. 3reKmoMarExrHar riH.ryxuat. 0116IT oapaaet. Marnurnui noror<. 3,{C l-rlrayzulxl.

OcHoBsofi 3a(oII 3re(TpoMarfiItrqoi nrglxuun (:aron OapaAet). BHBoa ocltoBEoro 3aKosa
gnempoMafHr-rTnotr l]lr,4]alql''l u3 3axolla coxpaEellurl 9Heprul4, a TaJOr(e IIa ocEoBe

snempoqrroii reopua. flpaor-uo Jlenqa (sa(ou Jlenua). 9gnenue caMollg,4)l{qlru

l4H,{)TTnBsocrE. I4EAFouBrrocrr, allltHlroro coreqosAa. ToK[ 3tMbIKaIr[t It pa3M61(aE[t qeIII-I.

tBreH[e B3aIIMIIofi ris,{yl(quE. B3aIiMHat qE4ykrtiBnocrl. 3ueprna MarEI{TIroro nollt.
O6BeMHar [rorEocrr, SrrepniI MarH[Tlroro rloilt.

IV. Ko.neoarrlla u sorHrr

31. Mexar:r.rqecrue ro;re6anug. Cso6oalrre (co6cmenarre) rl BEIHyxreuEBIe (ore6aHlrt.

flougrae o6 agro(ore6arrtlrx. ,{lr$Seperuualrluoe ,paBlreu[e rapMotrlqecnlx Kore6arufi u

ero pellleElle. Xaparreprcraru rapMoEFIecK{x ro:re6auii. nofixrlre o rapMoHI'IqecKoM x
afirapMorrrqec(oM ocurrurrrope. tr43oxpoE$oar6 xone6anafi. 3sepntt rapMosl,'recKfix

Koue6aErri. CroNeste oAlrlttn(oBo qalpaBreElcD( (cra.nrputrx) rapMoHuqecKl{x (ore6aEuit.

MeroA Be(TopHoft duarpaMMbl. Eueslz . CroxeE e B3a.sMEo [epnelrAttKylrtpEbD( (BemopHLL\)

rapMonuqecK{x (one6arllli. @rrypr,I JluccaNy. AuQ+epeElrrlaJrrloe ]paBueEte 3ar]r<arcrrrylx

xone6anui rl ero pelrelrue. Arreprloatlqecrui flpoqecc. qacrora rr KoloorlurerrT 3ar]xaultt.
Jlorap[SMnqec(Eii ,{e(peMelrr 3ar}xaE[t z go6poruocrr, (ore6arersHoii crlcreM6l

,{u$sepeuuaanluoe ypaBlreEEe BEIIryxAeIrHbrx (oJle6assii Ir ero pemeuae. AvuluryAa a $asa
npE BbrrryxaegE6rx MexaltFecKllx I(ore6allrltx. MexaEliqec(Irfi pe3oEaltc. Pe3osaEclsle

kpr.B6re. CoorEoutelllle Met(q/ Oa3aM[ B6Eryxlaloqei cfi,ll6l Il cl{opocrll [pI,I MexaEttqecl(oM

peonauce. Cremp roae6ausfi, rrou TI-re o pa3loxenm (D1pr,e.

32. MexaEriqecruie BorH6I. MexaE[3M o6pa3oBaEut MexaEl,Iqecktrx Bo[H B ]4lpyrot
cpeAe. Ilpo.uorr,Er,re lr rlonepe.Illr'Ie Bo.nEBI. BorEoBoe ypaBEelrue tl ero pelleHtte.

fapMoEli'recl(Ile BonELI n rlx xapaKTeplrcrliKtr. yAapI$Ie BorE6r llplrrluull cyflepno3li4al-r BonE

fi rpastfla ero IlpllMelrlrMocrlt. (Da:ota,r cxopocrr, It Attc[epcut BorE. BonEoBoil [a(er r'i

apynloBar cKopocrl. Ilostr[e o (orepeETEocrri. I'IureEfepenqua Bo.[H. CTotqrle BonIIEI.

3$$enr ,{oulepa ,unr :nyroarrx nonu. Ymrpa- r un@pa:nycu.

33. 3nerrpolrarulrrnr,re rore6aglrq. A[{boepesu anBEoe }?aBgeEue Kore6atMii B

r<o:re6are.nrsor"t konrype rl ero perlrerltle. ,{urbQepegqlamnoe ]?aBEeE e 3ar]'xaollrux
3.rre(TpoMarriuauBtx rolre6aulrfi 14 ero pemerrue. 9acrora rl Ko9(b(ptlrvlenT 3arlxanut
3jre(TpoMarEnrEoro r<ore6aEus. JloraplroMll-recruii .qeKpeMeHT 3aa]xaHIDI ll Ao6porEocrB
rourypa. ,{r$SepenuliaJlbHoe }?alBlreErie Bblsyx,qenEBrx greKTpoMarl irlrbrx ]{oJle6alluii u ero

petlleHrie. AMflrriry.qa Il 0a3a llpli BETIIyXIeHHED( 9re(TpoMarg[TErn< Kore6anttrx- PBoEaEc B

role6arenruov KoHTlpe. Pe3oE rrrcnlle KpEBEIe anil Iralptxeunt rl cIlJItI To(a flepevennrd
TO(,

34. SreKrBau4!EgIgEg-19$4. Oapa,4eeocxan z Ma(cBeJDroBcKM rpa(roBn! qBreEIIt

greKTpoMarE[TEoi liEryKur4u. To( cMeqeEnt. 3reKTpoMarsETEoe rlore. C[creMa ]?aBEeHuil
Marcserra. BoruoBoe ypaBnerrrle aJIt gllelcrpoMarultrlloro TIoJUI Ii ero perrreuue. Ckopocrl'
pacnpocrp,lHeHrir SJreKTpoMarlrlrrEr'rx BonH B cpe.{ax. OcEoBH6Ie cBoicrBa gJlempoMtlmllT]M{

no:rn. Berrop flofinrsrra. I'[MrIyrBc sneKTpoMarElrHoro nolr. I4:,T yuenre gunola.

A[afpaMMa HanpaBnel rocrtr, 3$$err .{onaepa ,4]uI sreKrpoManurslrx BonH- lll(ara
3ne(TPOMIIIHIITHI'IX BOIII{.

V. O[TnKa

35. PacnDocrDaHeHte cBeaa qeDe3 rpaEl-Iuv .4Blx cDe.[. 3nempouarruruar npnpoga

cBera. IIprrEIllI[ floireHca. 3ar<oulr orpaxenua !1 lpenoMjreEltt. A6conlorHHft Ir
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orlrocrrrelrbnr,rii rroKa3aren[ rrperoMnel rs. flotuoe BsyrpeEHee orpaxenne. Coeroroarl
feor"rerprvecr<an oIITIlKa r{€r( IIpeAerr,IIBd cn] raii Bo[EoBoi oIITIiKIl. OltrlrqecK e

IlHCTpyMeHT6I.

36. UETegdlBgEqE4 a!e!a. MoaoxpoMar[qecruie tl IreMolroxpoMaraqeckte BoJIIIII.

flpunuan cyuepno:rruuri tr rrsrerrclBHocrE npr{ cnox€IItru cBgToBEDa BoJIIr. Bpevemriir
(orepeHrEocr6. BpeMr I-I rnI'IIa (oreperrrrrocrn. flpocrpaEcrBeEEat (orepellTEocl6. PaAIryc

koreper{Trrocrr. Omuqecras a,{uua rlyrl-I. OnmsecKa,s pa3socr6 xoaa. Pac'Ier
urrep$eperurouuoii (aprqur,r or aBlx (orepeuTlrErx ltcrorlutr(oB. Iloaocr,r paenofi romltuu t-t

paBrroro HarJrona, Mnoroly.reeaa uureptlepeuu*r. Cuoco6u no:ryreurz-r KorepemfiED( Jlyqeli

I4ErepQepoMerp6r.

37..Iltrdoaruux cgera. flpasurln fioftrenca - <Dpenen-r. Meroa 3os Opeueff
flprMorfiHeifuroe pacnpocrpauerl[e coera. ,{a$paruur Opeserrr. In+paxq[t Openert or
(pyrJrofo orBepcr[r Il Kp]afJroro Aqcxa. ,{llopa(Ilxt opellert or Kptu IlofiyrljlocKocrlI.
Cnlrpa"'rr Kopnro. AlrOpaI(IIl' OpayHrooepa or 6ecroueqEo ,4[!tEIIoi [ptMofi rqe,r[

lu$par<uuounar pacxo.{tMocrb. A[Oparu{rt or o,{IroMepEoi,qzopar<quosnofi pemerra.

Pa3peuarcuar cloco6nocru onraqecrux nucrp;'veuron. flourrae o ro:rorpaoru.

38. llonrD[3aunr cBera. EcrecrBesll6li L lortpu3oBarHr,Ii cBer. CTeteI*, no]upt3aqlrfi.
flonrpr3a{nr cBera rrpr [pe]roMneutl Ii orpaxenlin. 3aros Bplocrepa. flolapasaqr'u uptt

.qBofHoM JD re[peroMr€r ]Ii. O6BIKEoBeEI$trf I-r Heo6LIRHoBeEH6fr JIr]II. Onrliqec(at oct,
(prrcral,'rlra. Ilo.'rsporqbr 11 [oJrtp[3ar[iolru6le [pLI3M61. Ilortp[3aropbr !I aHaJ'II8arop6I. 3axo$

Ma:toca. floayeonroBBle Ii qerBeprbBolruoBr,Ie rIIIacrItEKt. tr4c(yccrBexuat orITlFIecKarI

anlrsorponun. Ouruvecra{ aKflrBtrocr6 BelqecrBa. 3OQeKT @apaaet.

39. ,Ilucnepcri-t cgera. 3arpy.uueuur B 3.]re(TpoMarulirlrof Teopllrl Marceetra
HopMan6qar n aEoMar6sa{ ,qI-IcIIepcIlu. MeroArr na6moAen[s Allcnepczlr. flprrr,'latrvecraii u
.eiopa(IllloHH6rfi clerrpu. 3rer{rponuar reoprn ar'crlepclrn cBera. florrorqesue cBEra. 3aI<oII

Bgepa. I-{oe ra rer r cle(Tp6l nornoueuut.

5. OEPA3OBATEJIITHLIf, TEXHOJIOTUI{

. JreI{Illlorllro-ceMrillapc(,u cracreMa o6yrel{ll' ( Tpa,ulruno$IrEle rel".uliosllt,Ie,
rrpamrvecrae, aa6opa, opurre)
. IIPI'MEHCSI'C MYJIBTIIMEAIA TEXIIOJIOTEft ( IPOBEACEITE ICKqAOIIH6D{ 3AIiCTIli C

np!{MeHeHueM KoNrn6toTepHLrx rexHonol ut)
. rel{qgoEshre Ii 4p€r(Tlr.recK4e 3arrtrlir xar nayruue roa$epeHll]M IIo peynbraraM

IO(JIa,4OB CTYACHTOB
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6. OIIEHOqHbIE CPEACTBA T,JIA TEKYIIIETO KOHTPOIS
yCTTEBAEMOCTT{, IIPOME)I{yTOTTHOfr ATTECTAUI4U nO ITTOTAM
OCBOEHI4,g AI4CIIIINJ'II4HbI I4 YqEEHO'METOAITqECKOE OEECIIEIIEHIIE
CAMOCTO-STEIbHOfr PAEOTbI CTY,IIEHTOB

. pa6oTa c Jr€Krtl,IolIE6rM MaTep[€LloM (aK rro (oEcrre(TaM, IrlTepaT]pe, TaK Il
9JreRlpOF1r6lM r-rCaOtIIrnKOM [HibopMarlni
. B6InOJIIICHI,IE ,4OMAIIECTO 3AA'!I'II'I II IIOATOTOB(A ( PCiTIiHT-KOIITPOJT9M

. BbrloirEer re pacrreTEo-r'paolllrecru pa60T:

PfP Ne I MexaEnKa

PfP Na2 MoneKynrpEar ib[3riKa u repMoAnEaM[Ka

PfP Ne3 3neropoMa rerr3M.

PfP Na4Kone6aq[t u Bo:rltll OnrrKa
. &rfi (oHTpom pa6orBr crylemoB, ararc{e,{Jrr qfl.lMyjrnpoBa}nrt cllcreMzrr{qec(oro

u:yrenur rypca su:*tcI B Teqerttre ceMecrpa npe,rycuorper+r pefrrrm-roarpo.m onr
IlpoBoaffcs B nucLMellttoft tbopMe

. anr KoErpoJrr 3rrarld cryaerfioB lpoBo.qrrcr 3a.IEr ( I ceMecrp) r snsaueu (2 ceuecrp)

TeryElrii rconrporr, ycneBaeMocrll

BOnPOCbI A,'I{ IPOBEAEHT{fl PEfrTIHr-KOHTPO,IS
I ceMesrp

Peimuuz-xoumpono lVl

1. MexaE[qecKoe ,qBqxeHrie KaIt [pocreilmar @oplra gor:Neuaa uarepzu. Cucrelta
orcuera. flpnuuun orrocrzrelrr,Eocru fan[ner. Ilpeo6paaoeauru farxret. Pa,4[yc-Beloop.

2. MarepranrHar ro.rra (vacrrqa). Tpae(rop{r. P4{uyc rpualtsurr rpagttropllrl.
JIuEeitHa' cKopocrE ri nlllleiHoe ycKopeErie. flocryuarenbuoe AnlrxeErie rBepiloro rejla.

3. Tameuu{aaruoe ri EopMarbuoe yct(open[t. Con:r ueNry JTI,IHeftIIBIMU Ir ]ariIoBLIMII
N'ECMATEqCCKIIMIi BEJIl]tqIiHAMll.

4. flepBEri gaxon Hlrorona It flolrtrlie riHepr{ra)IbEoi cucreMbr orcqera. BTopoii 3a(os
Hr,rcToHa D noE Tue crrlrBr, Macc6r r.r rMrryjrrca. Vparueuue .{nuxeEl-rt. Tper[fi 3a(oII HbloroEa
u npeaerbr ero fipr'rMesEMocrt.

5. Hemepq[an6s6re cucreMbr orcqqra. A6coarorrr6re a orEoclrrejrEHrte cKopocrtl t
ycKoperMe. C[n6r riHepql,Ill.

6. Cucrerua Marepranr,Ilbrx aoqel(. Ilenrp rnepqlu (ueurp uacc). Teopelta o .{Bsxe![dl
qeETpa rrHepumi.

7. IIoII T[Ie a6conrorEo rBepaoro rena. MoMeI{T [Ilepu[n reJla.

8. Teopeua Illrefinepa.

9. MoMesr cznu. Mouenr riM[yJl6ca. ypaBlreE te MoMeHToB. Vpaaneuue

Bpall!alerbHor o nBl,lxeHtt rBep,4oro rena orHocrre,tbHo Heno,IlBttn(Hoi och,



10. fnpoc(ofluqect(Iii oooeKr. CBo6oaE6te ocli.

1 1. 3ar<on coxpauenru llMrryr6ca li Tperlifi 3aKoE HbloroEa.

12. 3aI{oII coxpaEeHris MoMeETa lrMflyrbca.

13. Pa6ora u eneprru o MexaEI4Ke. 3nepn t rrrrrgnr{ecKalt li [orel llarlsarl.

14. lIoII :rie c .roBoro [oIrq. CBab MeX4/ [oreEuar6Eoi 3Hepfl'I9ii Il clt.Iofi.

I 5 . 3axor coxpauermr MexaEttqec(oii gsepral-I.

16. Koncepearnor*re rl dei<oncepBaruBulre cItnBI KoncepBaauBlrail u arlcclfiIarlrBlrat
c]tcTeMbI.

17. 3aAa.r[ MexaE[xri xr-rARocrefi tI ra3oB.

18. ypaBEeIIIre Ilepa3plrrnocru. Vpaouerule EepEyrjrll.

PeimuHe-Ro mponb Jf!2

1. flonsrue rt[elubrroro ra:a. Morerylapro-KEserqqecKoe roJI(oBaE{e reMrleparyp6l.

MaKpocKontrqecKue [apaMerpBl clrcreMr'I.

2. Br:yrpenuel gHeprrrt I-IAeaJIrnorc ra3a. lhcno crettenei cBo6o,4BI 3al<orl

paBrropacnpeaeJreEv t ?seprlllt.

3. ,{as:renne ra3a c rolIKIt 3peqat Mone(yrtpEo-rufirer[qec(oii Teopu[. Oc{oBEoe

ypaBrreEae MoneKyjurprro-KuHeTlrqec(oa Teopull.

4. Vpaeuerae cocrorurlt [uearbnoro ra3a ()?aBuesae Kraneipoua - Meu.{eneeBa).

5. ArluaMuqecnre Ir crarlrcrlqec(Iie 3a(ououepuocra a $u:ur<e. Crarltcrli'recrudi Meroa

ricclre,uoBalrur ctrcreMrr. Iourrne o t[}rnoryu pacnpeaenerlzt.

6. Oa3oBoe [pocrpalrcrBo. (Dasoaae row<a, Sa3oBat t'IefiKa. Crarqctaqec(oe
ycpearreHne.

7. Pacnpeaererfie Ma(cBerra. CpeAEue c(opocrl'I Morekyn.

8. Eapone:rpuvecxan $opMyra. Pac[peAeneEue Bontulrana.

9. Pacnpe.uereqte MaKcBeJI"ra - EoiIlIIMzrI{a.

Peimu6z-ko mpoJrb ffi3

10. ypaBueHne Baq-aep-Baa,'16ca. I43orepMbr pearrurnr ra3oB

1 l. Meracra6[rbEoe cocrotE[e. Kplir{qeQl(oe cocrotHae.

12. Buyrperunr eueprqr peanbEoro ra3a.

13. Xaparrepncrura Nltaroro cocrotl t. BnDlcrufi noptao(.

14. floBepxrocrqoe gartxenlre. Cs.lr6t, Bo3uxrarolq[e Ea r<pnBotr loBepxsocru xn{t<ocrll'
@opMyna Jla[raca. CMaqliBanlle Ii KarId.]rJItpEEte tBJreHwI.
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15. noHrrne crordroBeH[r. yfip)'roe lr Eeylpyroe croJr$roBerrur.

16. flplrqemnoe paccrorune. 3Soer<ruouoe ceqeu re paccerufit. Cpe.4E t .[rtlrra
coo6oluoro npo6era.

17. OcEoBEbre repMo,{srraMaqeckne IIoE TIrt: BIryrpeHE rI gIIeprI.!, pa6ora, Teflrora.
ypaBEeE[e [epBoro Eaqa"'ra repMo.{n€Mtrlct.

18. 3asrcnrocrr, TerrlroeMKocrll li,4ean6uoro ra3a or Bqaa npoqecca. Pa6ora,

coBeplfaeMa' ra3ov rpl' It3ollpoueccax.

1 9. Aria6arri-.recK[fi fipoqecc.

20. O6parr-rMr,re r Eeo6par[M6re Ilpo[ecc6r. KpyroBoi npoqecc (qxI{"'I).

2 1 . IJuKn Kapuo rl ero KfI,{ ,urr rueaar,noro rara.

22. IIpr.rHu n neicrB[r renrroBolo aBhlareilt L xoro.4tr,rbHoI MaLEuHbr.

23. 3nTpo[nr. 3a(ou Bo3pacralrttt slrrpormlr.

2 ceuecrp

Peimunz-xoumpono JVtl

1. 3a(orl Kylora. Hanptxeuuocrr, gIleropocrarl-Iqec(oro rront. IIoE Tlre
,lreKTpocrarrgecKoi o no,rn. fl pununn clnepnollrur,rx lJlexfpt,tgeckrx flonei.

2, floro( HanprxeEHocra. Teopeua faycca Art 3re(Tpocrafltqec(oro [oJIt B Ba(]l4vle.

J. [pfiMeHeH e reopeuu falcca alr pacvera nonefi.

4. Pa6ora cI,rJI gre(Tpocrar[qecKoro rIoJIt. Ilup(ynt[rt sartptxenEocru
9reKTpocTaTr-rqecKof o fl or'19,

5. floreEulian. Pa3Eocr6 [oreHuuanoB. CB'3E MexAy [orelrulraroM It EarlptxeHlrocrBlo
3j',re(TpocTmrqecKoro noJlt,

6. Ceo6o.{HHe tl cBr3arlE6le 3apt&r B BelqecrBe. TI4ri6I aIDreKTpuKoB. I4oEEa,s.

3ne(TpoHlrau I' opueEra.[IioHrrar flollrlpli3alll,I:I.

7. 3re(TpoeM(ocr6 ye,4tnelruoro [poBo,uuli(a! crcreMu rlpoBo,[En(oB I-I KouAeucaropa.

8. 9neprua 3aprxesrrbrx ye,{uuelrnoro lpoBoalrx(a, cIicreMBI [poBo.{HqKoB I-l

*ongercaropa. 3ueprrd 3nempFrec(ofo nort. O66eMEa,s Drorsocr6 3Heprltlt sreKTpltqecKoro

IIOJI'.

9. Xapa(TepncrriKi snerqpltqecKoro nort tr ycroBtls ero cy'uecrBoBal'u. Pa3lrocr6

noTeEq{aJIoB, 3.rIe(TpoABltIiTuIat Cnna, H,lIIp{XeEIle.

10. 3a(oH AM[epa. MarunrEag IrE4}'I(qI-lt. 3a(oE EIio - Caaapa. flourrl-Ie M!!ruETlloro

Ilorr. flplrfiqrn cyleplo3uqri[ MarEqrlr6tx [onei. MarEIrrHHfi MoMeET.

I I . Mar H rn Hoe none npfr|{omr HefiHoro r Kp}'roBoro roKoB.

12. ABlrxenue 3aprxeulrlrx qacflltl B 3rel(Tpl4qecr{x L Maruurlrlrx [oJUD(.



13. 3aKoH norsoro rota att Marlrlirgoro nort B BerllecrBe. Hanprxennocrr' uarr:nrnoro
IIom. MarirnrHar flpoErrllaeMocrb cperr,L I4na}1(qis MarE[TEoro uolrt B BelqecrBe

14. Olbrr (Dapanet. Maruurllr,rft IIoroI(. 3,4C liu.{)'l(Ilttli. OcfloBlloii 3a(oE

3reKrpoMarEqrnoii qEqyKqItt!. IIpaBIiro JleEqa.

15. Cavolcrayrcquq Ir B3atMol-rlra)'l<rtlit. I4r:a,T ruerocrr ll B3aITMHM r'II I]'KTttBtrocrE.

To(It pa3MH(aE[t It 3aMbl(allqg.

Pe im uH z-t oHmp on6 Jli! 2

1. CBo6o,qq6re n BErsyx,qennrre r<one6auu9. fapMonrrecxue Mexas[qecrle (ore6an[t l'l
rrx xapa(Tep[cTnrui.

2. 3ueprur rapMolrl+Iec$d Mexau tqecKtlx r<ole6anufi. llonsrlte o rapMou[qec(oM r,t

aErapMoHrqeckoM ocqltnilnrope.

3. CnoxeEle o.uGar<oBo Ira[paBjrelrlrbD( I?pMorMseqg-rx Kote6al{d Elzerfis.

4. Croxenrle B3ariMHo rlepre44myrrpubrx rapMouliqec(qx r<one6auuft. O[r)?bI
JII'ccaxy.

5. 3arlxaroruue MexaEllqec(ue Kon€6aElrt. qacrora, xoe$@lutleHT 3arlxaEut,
roraplrtlr"Irr.recrorfi 4eKpeMeHT 3arp(arlrtl Mexanuqecxtx role6anni

6. BmyN.uer:nue Mexasttqec(Iie rore6ants. AMnir-ITyaa It Oa3a rlplr BEluyx'qeElrbrx

vexaguqecxltx xore6agurx,

7. Mexalitl.lec(Iri pe3oEasc. Pe3oBaEcIrI'Ie KpIrBbIe. Coornomeu[s Mexly QaszulI
Br,rHyxAaroqet cErEr u cKopocflr llplr MexaHuqec(oM p*oEaHce.

8. Mexanasv o6pa:ooaunr Mexaurlqecrllx BonH B yrpyrofi cpeae npo4onbulle
lolepequlle eorrrl. Boruoeoe ypaBlrente It ero pemeulie. fapMouli'recrre Bojrubl u Ilx
xapaxTep!.rcTErc].

9. Oa3oBat c(opocrE a ltcnepcua oo:rrt. BoffloBoi naKer I'I rpylnoBail c(opocrr,

10. floE Trie o KorepeETEocrlr. tr4ETepQepeEIrz-t eoru. Crog{te gorulr'

11. Kore6arelssrrii KoHT)?. fapMoEttqecKte 3nempoMaxEurlrbre I(ojre6allllt t{ I'x
xapaKTep[cTri(u.

12, 3arlxaloulre SiIeKTpoMarHIirHbre ro:re6auns qaorora, (o3QQrtqlrenT 3ar]xaull'
rorapfisMriqec(I]fi .rleKpeMelrr 3arlxar[s gJIeKTpoMarEltrHEDt (ore6aElri ,UooporHocrE
Kore6aren6Eoro (oETypa.

13. BErHyxaesElte 3re(TpoMarEurl{ble (oJle6asul AM[rl-rry.4a Ii aba3a B6t]yx.{esHI'D{

3jre(apoMarrrrirrrr,rx Kore6annii.

14. OapaAeeBc(at s Ma(cBeilrroBcKaf rpaKToBK[ sBJIeEItt 3.]reKTpoMzlrErlrHoii lrHA)'Kurj o

To( cMeueErt.

15. Cucrerraa yparneu[i MaKcBenna. SreKTpoMalrE[TIroe [ore.



16. BonHoBoe yp,lBrreExe ,4rrr gjreKTpoMafirrrrtroro noJlt Il ero peIIIeIIIle. C(opocrE
paclpocTpaHerrnr 3JrempoMarrrrriTrrr,rx BoJ[r B cpeaax,

17. OcsosEsre cBoiicrBa sneKTpoMarErirq6D( Borq. Sneprlu u noro( gEeprqu

3ireKrpoMaiH[Tn6rx Bo]1Ir. BeKTop lloiiET[ura. I4urrymc ererrpoMarHnrHoro rort.

Peimu z-RoEmponb Jfi3

1. 3rerrporraruuruaa [pupo,qa cBera. IIpITEIIITI froiireHca. 3aror:u orpaxenr'u u
npelororer:nr. A6corrorrrEri n orsoctlTe.[6ltbfr [ol(a3arerl! [peroMreEut. nonqoe BEyrpelGee
orpa)I{elllle. cBeroBo,{br.

2. KorepesrHocrb n MoEoxpoMarrrgocaB cBeroB6rx eomr. Bpeueuu6x KorepeETl{ocrb.

BpeMr r-r ArlIIta KorepeHTsocrri.

3. Onurqecraq arrxra [yra. Oflrtlqec(at pa3lrocr6 xoaa. Pac.{er nuTep$epeullrrorruoil
KapTriHbI oT,{B}x KorepeliTEux qcTo.It tKoB.

4. Ilorocsr paouoii roruurJrl Ir paBuoro s€llcrroua.

5. llpocrpaHcrBesEar r<orepeuruocrr,. Pa,{ryc (orepelrrlrocrrl.

6. flpurqun frciireEca - <Dpeueas. MeroA 3os OpeHert. Ilpruonunefinoe
pacnpocrpaxesrr€ cBeTa. AII+pa(Iur Opellenr rra KpynroM oTBepcrll], x ,4icKe.

7. .{n$paruu @payrro(bepa or 6ecKoEe'fio .rlJII-IrrIIoft rrprMoi lllenlr.

8. ArropaKuls OpalEro$epa ua o.{nonepnoi AnopaKql-Iorllroil pelxer(e.

3A.IIAHII'I K PACqETHO-TPAOI4TIECK4M PAEOTAM

PIP Jlil Mexaquxa

.{oe Marepraarulre rolrKlt ,qBnxyrct rlo oryyxlrocrri paAl-tycoM 1,2 M corracHo
ypaBqeEnrM: (r:Ar+Brt+Crtz u Q=Az+Bzt+Czt2, r,ue: (r u !z - tpueoJlliHeiHlle (oopAulrarbl,

Ar=8u, Br=l.8u/c, Cr=-0,5r,.r.c-2, Az=-lu, Bz-1u/c, Cz=l,2vr.c'2. Onpe.{erurr, nuneilH},ro !r

yrjroB]'Io cKopocTx, TaHreHuIraJrEHfie, HopMaJt6H6re, lIo.[lJEIe Ir yftoB6le yckopeEut B MoMeET

coBMeIIleHz e roqe(,

Tou<a aouNerc.a rro o(pyxnocrll paalrycoM R=4 M. 3arou ee aBlixeulin Bbrpaxaerct
ypaBHeEueM S=I+,BP, rAe A:8 u, B=-2 u/c2 Onpe.uerum MoMeEr BpeMeqE l, Koraa

rropMar,'rbEoe ycl{opell e l4/nro:iiKv paB{o 9lr/c2. Haiirrz uogynu cxopocrlr V. TaEreHIItaJIbt{oro

ttlr u [orHoro ll/ ycxopeuui Toq(l, B Tor xe MoMeFT BpeMeHIi l.

Tovr<a .{erNercr uo r<priBonrdeftsofi Tpae(TopIM c rlocrotrrlr6lM TaEreI u,l"'Ibst tr\{ ycl(opeEljeM
:0,5 M/c2. O[peAentrr6 llofiroe ycKopeHqe roqKti B MoMeET BpeMelru t=5 c or Haqa,qa

aBr4xenrirJ ecnu paaxyc (p[Bn3rrb|rpaeKTopta B 3ToT MoMeqT BpeMeFlt R=2 M.

IInnuIIAp, pacloroxeHEr,rfi ropq3oETzlrr6EoJ Moxer Bpauaa6ct BoKpy' ocs, coBlaAaloueil c

oc6ro urrjrrjH.upa. Macca unaan,4pa m1=12 (I. Ha qrnanap E Moralr Enyp, ( (oropoMy

nprrB'3aui nrpro Maccoii m2:1 Kr. C Ita(IrM ycKopeErleM 6yAer orlyc(ar6ct rupt? KaxoBa

cura HaTrxeHht lllH),pa Bo BpeMg nBtixeHxJl fHpk?
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B cIInorIlEoM oArropo.{HoM A!-IcI{e paAlycoM R flpocBepnElll, cKBo3qoe orBepcrse
paArrycoM.lR/2 or ocE cnMMerplrlt. Bo cKorr,Ko pa3 [3Mel trct MoMeIIT liEepuull rejra
oTHOCrrAet6EO \aKa3arIEOi OCII?

lllap cxarutaercr c Ea(Jloslloii ruocKocrli nucoroi li:90 clr. Kax]'ro rliHeiln)rc
cnopocm 6y,4er nMerL rllap B Tor MoMeIrr, (oraa oII cKartacs c sal{IloHlloii ruocl(ocrl-i?

MoMeEr rrnepqrlu [Japa J:0,4 m.R2.

fhar@opMa r enge ,qncl(a BpaqaErct no llHepqllll oKoro Beprl-r(ajl6rrofi ocrl c qacrorofi

nF74 Mr'rla'l. Ha r.paro nrarQoplrrr crolr qeJIoBeK. Koraa qeiloBe( rreperrren B ueuTp

uarllopurr, vacrora Bo3pocna ao ,2=25 Mfirr_|. Macca qe:rooer<a z:70 xr. Onpeaellltt, Maccy

n:rar$opr,ar,r. Moltem I{EeprIm ileroBeKa paccqllT6lBarb (!tK ,{Itt Mal€ptanbsoii ro-rl<1,1.

PIP J\12 Mo,rery.rapuaa t[n:ura u repuo[tEaMrlKa
O[peAenrrl r<rruerxrrecx)ro orreprvlo Wkp rrocr]anareJl6lroro ABtlxeulr;t Bcex MoJre(yr ra3a,

HaxoAfi{erocr B cocyAe o66eMoM tr/:5 r noA AasjreufieM p=500 d]a. Onpe.{erurr uolrpurre
Ter.lloeMKocru Cp \r Cv gToro ra3a, ecJtti c![irarE, rITo norEat I(rlrerllqecl(€l' 9lrepr]'lt

Mojre(ylr sroro ra3a B 1,666 paz rpeauwaer 144E.

Ka(oBo,qaBneque cMecn ra3oB B Ko:r6e o66eMoM 2,5 \ ecwr r nei ua,ro.{t-r'rcr 101'

MoreKyJr r<ucnopoa4 4.1015 r,toaery:r asora u 3,3.10-? r aprona? TeMleparypa cMecl Fl50 oC.

HaiiTri MorrpHyo Maccy cMecI-I ra3a.

Hexoroprrft ra3 rlprl EopMaIlblibrx yc.noBlltx [Meer rr]lorrrocrl P=0,089 rrht'
Onpe.{ernrr ero y.4en6lrHe rerlroeMKocrt cp tr cv. O perenvrr lcMesextre BHyrpeH ei
oueprur AU eroro rasa npu u:o6apntecr<ou l/BeJIDqeI fiI ero rlllorlrocrlt B ,{Ba pa3a.

lI6DrrE(r, B3Bertreuubre B Bo3alxe, xMeFor Maccy m=10-3 r. Bo cKorEKo pz!3 )rlrenrrrt-ITct Itx
(oHqeErpaq{r r Ilptr yBejrriqeEr.Il{ B6Icor6I Ira Ar=10 M? TeM[eparypa Bo3a]xa I=300 K.

Ha rarofi eucore azrBneutle Bo3a),xa cocrasnter 60 o or EaBnee:at aa yponue vop-r?

TeMfleparypy Bo3a]xa cqrrrarE rlocrotr rofi u pannoi 0 ' C.

More(yrtpnElii Klrcnopoa Maccoi m=!250 r, v\reBrlrifr. reMneparlpy 7r=200 K' 6rrn

a.[lra6arno cNar. IIpn srou 6rr'ta coBeplreEa pa6ota A:-25 KAx. O[pe,qerurrb (oHe'rs]'ro

reM[eparypy f2 ra3a,

A3or urorEocrllo pl=l,4 rrhd sauuuaer o6reu Zr=5 I nplr reltfleparype /r=27 'C. fa3

arua6aruvecrrl rrepeBeaeu B cocrotE e c lJloruocrr,Io 53,5 rr/u' Onpegorurr revneparypy
rata f' B KoHue nepe\ora l-1 u ]veHeHlie ero BHyrpeHHei T Heprll',.

PfP J$3 3,'IeKrpoMarnerustt. Ko,'re6aE[q u ro'tsrr. On,rlrra

lllap pa,qnycoM,R saptxer oAEopoalro c o66eMEoii rlJlorHocrr'Io p. Hafiltr

Earrprxeur{ocrr, rrorr -d ,uu rover aayrpu u one urapa.

flirocn-Iii Bo3a)'ItrItli KogAelrcarop rlo.{x:Iloqrtrlll rt 6arapee, a 3areM orxmoqtlllli or rreg.

Ilocre 3aoro caBuuyllri IrJIacrttHBI I(ouAellcaropa ]a(enbltrIlB paccrotl le Mexry rrracr]tuaMtl B

2 pa3a. Ka]t rBMeEnrcr:
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a) 3Eeprl-rr, 3aflaceHllaur KorrAerrcaropoM;
6) 3apsA rla o6Ma.[Kax (orraerrcaropa;

B) firorEocrE, gHeprulr 3.ner(Tpllqec(oro llojrr (oll[eHca'ropa?

3a3op Mex,4y o6xra,qKaMi rlJloc(oro (oEueucaropa 3arrotrrlelr BeuecrBoM c

npoErrrlaeMocrbro e:7 a yAorrnrm corlporlrBJleElteM P=100 fOll u. EM(ocrb KosAeHcaropa

C:3000 nO. Ha[Tr] clllry ro(a ]'TeqKu r{epe3 (oHAeEcarop flpri uoaase Ira Hero Earlptxellx'l
{/:20008.

Crla rora a npoeogn[(e colporuBleEueM 20 OM Eapacraer B Teq€E{e BpeMeEIr AF2 c
lro nrisefiEoMy 3aKorry or Io:0 lo Imar6 A. Onpe,uenlrrs KoJMqecrBo rennor6l q,
B6l{eJr[Blreecr B 3ToM npoBoaEn(e 3a rlepByo ce(]'nay.

Ilo ourry pa,uuycou R=10 cu reqer rox 1=50 A. BIiroK DoMeues B oAllopo,usoe

MarrlrrEoe rol/e B:0,2 Tn. OlpeAerMTb MoMeHT cLIIIt l M, AeicrB,'Iouefi Ea BIlroK, ec ll

[Jroc(ocr6 Brir(a cocraur-rer lror 9:60o c lI'rIrE Mn l'rrA]aKIIIrIl.

B oAsoft llJlocl(ocrn c 6ec(oqeqHo AnftHItLIM [ptMbIM rIpoBoAoM, no KoropoMy reqel'
ror< F50 A, pacnonoxesa lptMo)Toiltlla{ paMKa raK, rno aBe 6or6llrrIe cropolnl ee,4rlxEoii
/:65 cu napatr:renr,uEr npoBoay, a paccrotElte or npoBoaa ao 6rExaiimei Ii3 gTux cropoE

paBlro ee upuEe. Ka(oB Maur{rTrrbrfi [oTot( Q, IlpolIll3blBalounfi paMKy?

PIP J\!4 Kore6auus rl BoJrlrbr. Onr[Ka

flo,u (aK[rM yrnoM I{ ropli3oETy aoJrxHo HaxoaET6cf, conl re, qrobbl ero IIf L orpaxeEgBle or

noBepxHocru o3epa, cran[ 6u nar6oree rloJIEo no'I,IpIl3oBaHLl, ecrut c(opocr6 cBeaa B Bo.[e

2-26.10"u|c2

Ha an$palcu$otirr1ao perlrErrcy IropMuuIEIro flaraer rrfrort cBera. Kpacaat n[Elrt (]':630 HM)

Blrrrra B cIIeItTpe 3-ro [opr,{Ka IIo.{ yrnoM q=60o. Oupe,uewrr:

a) Ka(ar cneKrpanbEat rj1^:l'rtt R:.,rHa rIoA 3TIrM xe )arjroM B crlerope 4-ro [opt,4(a;6) (axoe

q'Icno urprrxoB IIa I MM ,4rrnEbr ].rMeea anop€rKlnoErrajr peEer(a.

Ha uunruyro nJIeIrKy c no(a3arejreM rlpeJloMneHlit n=1,33 taJ,aer IIo Eop\{llJlrl

MoEoxpoMarr+recruri cBer c AnuIIoi Bor$6i ).=0,6 M(M. OrpaxeHEEIii cBsr B pe3yrbrare

nHTepib€pesqurl [Meer Irau6ojrlufo tp(ocr6. KaKoBa sauMeEEltra.s Bo3Moxrrzul Torllqlllla

IIneEru dmin?

IlpoltexXrounaa arrecrau[t no [ToraM ocBoerrut allcunnrnn6l
Bonpocrr n :avery ( 1 celrecrP)

l. MexasuqecKoe asrixegEe I(a( lpocreiEa, $opua ,uouxeuar Marepllll. CltcreMa

orcrrera. flp'Il lmr ornoc[Tejrr,Eocrt faj!!!rer. flpeo6paroeauru fan'Ijren. Paguyc-eerrop
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2. Marepuarruaa rovra (.racruqa). Tpaerr:opua. Paanyc rpurasnu rpaeKTopIrIL

JlrrEefiIlar c(opocrE ri rriEeftHoe yckopeEt-Ie. flocrylareirbHoe .qBtrxeste rBepAoro rejra.

3. Tanresqfia,'GEoe Il EopMzr"'rbEoe ycKopeHl-It. CB'3E MexAI rrEeisr'rMt Il yanoBbrMlt

(IIIICMATI,FIECKI'IMU BCJI'qUEAMII.

4. Ilepnrrfi 3a(os HEIoroHa lr rlolrtrlle tlllepul4arl'soil cucreMbl orcqqra. Bropoi 3a(oE

Hr,roroHa Il lorrrrrie ctrjrbr, Maccbr rir rrMrlyJr6ca. ypaBIIeIIlte ,[BrixeErt. Tpert-li 3a(oE HEloroEa

Ii npeae.iBr efo np[MelruMocTli.

5. HerEepuuan6EEre c[creM6l orcqera. A6colIorEI'Ie { orltoc[TejlbHEle cKopocrlr Il
ycr<operue. Curu auepunu.

6. Cncrelra MarepIraJILI$E roverc. IJenrp uuepqutr (rleurp Macc) TeopeMa o ,uBlixefiuu

uerrTpa Illlepul'lr.

7. IloHrnie a6conorno rBepAoro rena. MoMeET IiHepqlt rena.

8. TeopeMa l]IreiiHepa.

9. MoMenr ctjrEr. MoMeET IiMrlyJrbca. ypaBlreElte MoMegroB. Vpalneuue
Bpallla le,l hHOl O ,IlBll'<eHUt mep,IlolO le,la OTHOC',|Te,IbHO tlenOABI'l'|(HOi OCh

1 0. 3aI(oII coxpaHeE[r sM[yrBca Ir rperlri 3,rl{oE Ht lorolra.

11. 3aKoE coxpauesnt MoMelrra uMrlyJrr,ca.

1 2. Pa6ora ri gEep|,rr B MexaHqKe. SEepnt' KlxrerlJllecKall 1I rIoreI{q[a"'IEEa9

13. Vpaauerure nepa:pElBaocru. ypaBlresse Bepuyrr:rrl.

14. fIoE Tlre E,[eaubsoro ra3a. Mone(yJItpHo-KLIHETtqecKoe roJlKoBaI le reMrleparypEl.

Mal(pocl{o[Ili.rec(Iie flapaMerplr cvcreM6l.

15. BEyrpeHHrr 3seprr{t 1'Ae,ln6rroro ra3a. qt-lcno cre[eqet cBo6o,{l,I 3aKoH

paBfi opacrlpeaeneErir 3Heprlla.

16.,Ualrelrlrq ta3a c roirn:I 3peHIUI MoneKyrtpno-Kl-Igerlrqec(oi Teop{t. OcIioBHoe

ypaBHeErre More(yncpHo-(r4EeTDqecKot Teoplllr.

17. ypaBIIeIIIIe cocrorHE I LIAe,lJIbIroro ra3a (ypaBHeEue Kraneipona - Meuleleeaa).

18. ,UtluaMn.recKne rl craracrr]tlrecKtte 3a(ol{oMepuocrn B !!r'I3IrKe CTarncrliqecrulfi
MeroA [ccjreAoBas[rr cucrer{br. flonarue o (!]rflaquE pacnpeAeneHlt t.

19. PacnpeaeneHlre MaKcBen'Ia. Cpeaslte cropocui MoJreKyJl.

20. Bapouerpu.recr<ar rf opuyna. PacnpegoreEue EorE qMaHa.

2 I . ypaBEeEne Bas-,{ep-BaanEca. I43orepMEI pe&lEHLD( ra3oB.

Ocsonnue repMoaritaM[qecr[e [ourr[t: Buyrpelfitt glreprnt, pa6ora. Teorora.
ypaBEeE[e flepBoro Harrajra repMoAxIIalI\4IlKE.

22. 3aBrlcxMocrl TeIIJIoeMKocrlt l-raeaJlrlloro ra3a or Buaa [pouecca. Pa6ora,

coBeprtraeM&r ra3oM npr4 I,Bonpoqeccrx.
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23. Ajra6aravecrai npoqecc.

24. O6parrrMbre r-i Eeo6parnMbre [pouecc6r. Kp]ToBof rpo[ecc (quu).

25. IJaI<n KapEo n ero KII! gjrr lrAeanr,noro rasa.

26. flpuruun4eficrun renJloBoro,{Bararerrr rz xonoAr4nruotr Maurustr.

BonpocH K sK3aMeHy ( 2 ceruecrp)
27. 3a(ou Kyrora. HanpsxeEsocrl 3reropocrmnqec(oro rrolrr. flonsrue

3nekrpocrarfiqec(oro nora. flpunqun cynepno3[rlnt-I greKTplqecKrix nolrei.

28. Iloror uanprxennocru. Teopelta faycca AJrr glrerTpocrarnrlec(oro rro;rr B Br!rtl/'r{e.

29. flpmaeneurze reopeMbr faycca Anr pacqera rroref.

30. Pa6ora cun snerTpocrafl.tqec(oro rroJur. I-luprynrqru Ealprxenrrocrri
?IeRTpOCTaTgqeC(OrO IIOIt.

31. Ilorenquar. Pa:uocrr noreu[naaoo. CBr:I, Mex,q/ rrorerrq[aJroM r rr,upr(erruocrbro
9JIeKTpOCTaTIlqeCKOTO IIOJI'.

32. Ceo6o,uuue n cBr3zrr{Er,re 3aprA6r B BerqecrBe. Tfirtbl ,ugSrexTpll(oB. I4osHar,
3JTeKTpOEE UI I, Op[esTaqroEEar lloJrrpl€aul-lfl .

33. Ilolxprz:ooanuocrb. A[glreropuqeckarr BocrlprnMiruBocrt BeqecrBa n ee

3aBIrCtMOqrb oT TeMrrepaTlpbr.

34. TeopeMa faycca A,'r{ 3neKrplqecxoro rroJrr B ArolrelcrpuKe. 3rempuqecKoe
cMeIqeHEe. Arz3JreKTprrqec(,u lpon!flIaeMocTb cpe,Ubr. HauprxeHrrocTb gJreKTptqecKoro floJrr B
AnSJIeKTptIKe,

35. PacnpeA€neurre 3apraoB B qpoBoArrn(e. 3re(TpocrarrqecKo€ rrone Brryrpr t.t ctrapyxl
npoaoguma. 3lexrpocTaTnqecK,ur 3arq[Ta.

36. 3lerrpoewocrr ye,4[EesHoro npoBo,{EnKa, cucreMr,t fpoBo,urrnroB l (ogAeucaropa.

37. Sneprrzr 3apallrerrrrrD( yeArEerruoro lpoBo,qrrnr4 cr-rcreMH npoBo,4nri(oB rt
I(odAelrcaTopa. 3neprnr :ler<rpnvecKoro IIo.]UI. O66eMrrzu lJrorsocTb grrepMrr gire(Tpriqec(oro

noJI9.

38. XaparrepvcrurrE gJre(Tpriqec(oro [orr tr ycJroBlrrr ero cyrqecrBoBaunr. Pa3uocrr,
IIOTeHIIIIaJIOB, 3t€nTpOABI{Xy[ItU CIIJIa, HaIIptXeHle.

39. Kraccuqec(as gneroporruaur reoprr sneropolpoBoanMocrn MerarlroB u ee

HeaocamorrHocT!.

40. 3a(oE AMlepa. Marnlnnaq rurI1xqlrr. 3axou Fuo Canapa. flonrrue Marltrnoro
noan. Ilpuuqun c1'nepno3tq[n M,tr]rIlTIlbD< Ilorei. MarElrHbtri MoMeET.

4 1 . Marlltrnoe fiore nprMolrr{rreiiuoro u (pyroBoro ro(oB.

42. I-lupxylaqllr BeKTopa Marunauoft nfiayullrn. 3aron noruroro ro(a. Manrirqoe rrore

InrrrrEoro coneEor{Ia Iz ToDolr.ua.



43 . Marqrirgoe g:auMoaefcrBle roKoB n e,qgrrraua crrttr,r roKa - aMuep.

44. ,(nnNeuue :apxx€Hslrx qacrall B greKrplrqecl{Irx L Manrlrrlr6D( rIoJItD(.

45. 0116rr (Dapa,4ea. Maruurubrfi lloro(. 3IC nHA].rqrur. OcuosHo[ garoE

3ne(TpoMarE TEofi liEA}1cII{li. IlpaBnno JIeII[a.

46. CaMonEAylqur ri B3arMorrrAynld. I4IlA,'I{TrBIIocrE n B3a]iMHi]s rrrtry(TrrBHocrE.
ToxI, pa3M6I(aE t I-I 3aMBIKzu tt.

47 . 3ueprur uaruaraoro [ors. O66eMEat rIllorlrocr6 glrepurll M,rlrrlrrlroro noJul,

48. Ceo6o.unlre a Brruyxaerrur,re (one6astla. fapMou qec(te Mexlu {qecnte Itore6auwl L
Ilx xapa(Tep[cTriKr.

49. 3Hepr r rapMos[qecKix Mexa]ruqecK[x (ore6aHEi. ol{trlie o rapMollr{lrecKoM rl
aErapNroHnqecr<oNr oc{nJr[rTope.

50. CjroNenue o,u{Ea{oBo ltartpaalleslrrD< mpMoruqecrol< r<ore6arld. Baeruic.

51. Croxellne B3anMEo fiepneE{rircylrrplrux rapMolrlqecrcux rore6aaaii. (Darypu

Jl[ccaxy.

52. 3ar]aiaoure Mexaalqecnre xoire6asllt. qacrora, (o9Q(bfirierrT 3ar]xalut,
roaapn(bMriqecfiii AeKpeMesr 3arlxaE[r vexaulsecx[x raore6aEri.

53. BbrEyx,4eEsEre MexaEr,rlrecKrie (oire6aErfi. AMrInETy,qa u $ara npu B6IHyxAeqH6D{

uexanrqecxltx rore6agu.rx.

54. MexaEriqec(rfi pesouauc. Pe:onaacE6re (pItB6Ie. CoorEoltrelllit Met(,Ay Oa3aM]r
B6rEyx,qabqei crubr li cKopocrn llpll MexauluecKoM pe3oEalrce.

55. MexaHI-r3M o6pa3oBalut Mexantlqecntx Bomr B y[pyrofi cpeae. flpoaollbubr€ It
rrorr€pequr,re sorurr. BoJrnosoe ]?alneglre t-r ero pemeEtle. fapvoutuecxue Bo]trBI Ii tlx
xap,lKTepucTIl(Ii.

56. Kore6arelruuii tcouTyp. fapMolrnrecxte gJIe(TpoMarHIirqEIe Kone6anlrt tl ltx
xapaKTepqcTnKri.

57. 3ar'lxaroure 3lreKTpoMaar -ITE6Ie Kone6au rt. 9acrora, roeQ$luuelrr 3arlxaullt,
norapuQlrnvecxaii ,qeKpeMellT 3arlxarElrt gllertTpoMllrnrirnbrx Kone6an i. ,{o6poraocrr
nole6arelluoro xourypa.

58. B6[ryx,{eEEhre sjrempoMarrr[THbre Kojre6alItu. AMnnliryAa u (Da3a BEIsyxAeEELD<

Srer{TpoMarH[Tn6rx Kone6anlli.

59. OapaAeeBc(M ri MarKcBejrJroBcra! TpaKToBIoI tErrellltt gjleKTpoMarlrxrlroii nEryKqlr[.
To( cMetlleHltt.

60. Cucrelta ypaoueuufi MaKcBenna. 3ne(TpoMllrnlirlroe Irolre.

61. Slexrpouarumnat nplrpoAa cBera. np]lllltlrn fioiresca. 3a.(oHLI olpaxeE l' u
rrpeJroMjreHr,rr. A6coJrrorEr,Ifi u orEocrrerbllbd [oKa3areJrli [penoMreHlit. IIorHoe BrryrpeHliee

OTDAXEHI,IE. CBEIOBO,UbI.
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62. Korepeuruocrr r MoEoxpoMmlqnoca! cBeroBr,rx eomr. Bpeueuu6r r<orepeuT{ocrb.
Bpeux r alrma r<orepemnocru.

63. OrIrtl.recr<a"s lJrLHa rD"rE. Onruvecraa pasuocm xo.qa. Pacqer uurepQepenuaouuoi
KapTljHLI OT AB)a{ (OreperlTl{6D( l:ICTOrrErjKOB.

64. floaocu paouoi roJtulrrrEr r paBuoro rrarrurorra.

65. AlIOparuII' Opaynro$epa na ognovepHofi AE(bpaKqr.roHHofi peuerKe.

66, Ecrecrseuulrii u roJurpr*oBarEr,ri cBer. llorrpusaqrr npr orpaxen[ri r fipelroMrennr.
3anou Eprocrepa.

6'7. TIon'.p:d3a\gi rlpx ABoiEoM nfrelpenoMnerluv. O6bIK$oBeHIIBri u Eeo66[{roBe[E6rii
nyq[. Onrn.rec(ar ocb Kpl-rcra!'ura. [onrpBa]Ir4oHrrrJe rrpri3Mr,r. 3aKoH Manroca.

CAMOCTO'TE,'IbHA' PABOTA CTYAEHTOB
Ilpulrepur,re reur,r perfeparrrEnr,rx pa6or

1. (Dr,3IlIta - IIayI(a no3llzutlr Mqpa.

2. Ilpocrpancroo r opeMr B ibtl3rlxe.
3. 9epuue 4upu eo Bceleruoll.
4. Y.req[re K.3. UI{onI{oBcKoro.
5. MoIenlrpoBaHr-re npo{ecca pac[pocrpaaerur ygapnoi BonHr,r flpli B3pHBax B

pa3mqEED{ cpeaax.

6. Kuueura a repvoa[EarMn(a 6uonorrqecKr4x lrpoqeccoB.

7. Ilopngox rz 6ecnop-aao( B Mxpe 6oJrEurr{x MoJre(ylr.

8. 3ncnepauernanrnLre [ccreaoBarrrrJr 3JrercpoMarEnrr{oro rrolu 3eMrri B o6racr[
cBepxEIl3KEX qacToT.

9. lllapoBas MorHux n ee npspoAa,
10. Marrllirlloe llone 3eMn[.
1L Moarrru u ed uprpo4a.
12. 3ler<rpuuecroo o xtlBlrx opraurr3M,x.
13. )rerrprvecreo e arvocSepe
14. Jla:epuo-ruglqupoBaurrbre nrapoAnuaMrrqecrure BoJrrrbr.

1 5. Or t .reckl-le MeT oau per vcfpauHn 3eMnerprceHr-.ri.

16. flpnMeneHl-re yrbrpa3By(a B riHTpocKoflta.
17. BuorpaQar A.C- IIo[oBa.
18. Bono(osEo-o[TaqecKrie ipockolBr.
19. Conllqe.
20. Kocvororuqecroe (pacfioe cMerqeune.

Cnucor< lroNer 6nrl ssaqurerlso pacr![perr. Teuy pe@epara cryaeuTu corlracylor c

npe[o.{aBaTejleM,



7, YTIEBHO-METOAI4IIECKOE I4 I,IHOOPMAIII{OHHOE OEECIIEqEHIIE
AIICUIIIJII4HbI OII3I4KA

a) ocEoBHar rrireparlpa:

l. Kysueqor, ApreMrrii ApreMbeBu.r. (DE3tika: MexaHIII<a. Mone(yrtpEat Q],i31II€.

3ne(Tprr.recrBo u Marnsrn3M. 3rempouaruurnrre (ore6aatt u eo:rnu. Onruxa : yve6aoe

noco6ne / A. A. Ky3HeqoB ; Bla,uurupcruii rocyAapcrBeHlrbli yElrBepc!{rer l,MeHu

A.[eKcaEtpa fp[aopbeeuua r Huxoraa fplropbeB{.{a Croneronrx (B:rfY) . I&a. 2-e, ucrlp.

rr Aorl. - BnaAriMrip : BraAnMripc(afi rocy,4apcrBeHli6lii yllltBepcllTer ItMeHn AneKcaEApa

fp[ropr,eBriqa t,t Hu(orar fparop6eBl-I.ra CroreroB6x (BrfV), 2013 .- i60 c. : I'rr. -
l4Nreercr ereKrporfirar oepcru . Blr6raorp.: c. 155-156.

I43,[ague Ha ap. Irocrlrelre: @rl::lKa: Mcxanfixa. Moiler}'-qronaq drtt:}i]xa. ?rcKrp4l{i1l!9tlll
yarncru:lt. he rrpoualrlrrr,:e no,te6anttg lt nolgtt. Onrurca l?":erDotttlt tii Decvpcl :

\.rc5Hoc fii,L,,rinc / A. A. Ii)3HeUoB : B:Iiua\trlpllE4ii roq'IaDcTBeHsI'i

2ll1=:. lsBN978-5-9984-0337-8,

2. Ky,r[m, A,'reKcarrrp A,'reKceeB[q. OI,3IlI(a: MeroA4recruie ]'l(a3aHut ( Teoperliqec(oMy

Marepnany, npa(T!-rqecl(t-IM 3all "tu[:l'l tr 3aaaulljrM, TecraMi I(oMnne(cy la6opmoptrrx pa6or

.{Jr{ cry.{euroB Ar-rcraullnol{Hoii tfopun o6yreura / A. A. Kyntm, Jl. B. fpyscKu ;

Bnaar{Mrrpc(I.rii rocyAapcrBerrH6ri ).rrriBepcurer I,MeHIr AJreRcaEApa fpnropEeBllqa Ii Hll(orat
fpu.opBeBnqa CroneroB6x (Brfy), Ka$eapa o6ureii t-I np!-Ir<naAlloi orcl'(u ; rloA peA. A. A.

Ky: .rma .- Bnaar-rMnp : Bra4aMrpcrulii rocy.{apcrBefinbrfi yEuBepcDTer IrMeEx AIleI(caE.Ilpa

fpnropr,eeava u HrRonar fpliropbeBlrsa CroreroBr,rx (Brfy), 2013 . 2l4c.t tln., ra6n.-
I4neercr ere<rpouual Bepcrit .- Blt6ntlofp.: c.21,1-212.

l43AaE e IIa Ap. Hoclirere: Os3riaia [3Je:(Tpo:IrItJ[ Declpcl : Nteto-1t.{ecxle v(aBaljl]t li
reoDe fr{ec(oillY r{arelJriajl\'. rlD,uiaE.tecKitf 3aHr:trr[t I,I 3a.{aHlurt. l€c!aM. (oMrlleKcv

na6oDaroDxLrx taSor;ljr' c Iv,{eEToB ,qrrcrasul-'ollror:i $oDvr'l o6vqetu, ]'A. A. K!.ulirtr. Jl. B.

ll'r:tlcrer ; 3;larrvrFoiur_i rocyilapcruerril],rii yHfireocu'rEr rNeut ,t{el{caqtlla fp4lqpljag:E
t't llrrlo.iar f lnropl,eB]aqa Cronerolux (Bxfy). Ka$e,tpa oSxteii rl rltr
pel. r\. ,\. i(r.rxura.-- Bjra4urup. 20l.i.

3. (Dtl:i{Ka : rvrero.quqecrute y(a3anrt aJUI rloaroroBKl{ cry,4eltroB r< TecrnpoBalrtrro / A. O
falI{IrE lrr .{p.] ; Bra.ur.rMnpcKl-rii rocyAapcrBeEHblii )TrlrB€pcvrer IiMeE{ Ane(caEllpa

fp{ropEeBrHa u Hrr(oran fpuroprenava Cro:reronrx (BrfV), Ka+eApa o6ueft E flptMa,4Eoii

lfr:tlrru .- BnaAlMup : Bna.{uMltpcKliii rocyAapcrBeEEblf ).EuBepcltTer IlMeH]l Ate(caH.4pa

fpnropr,eenra 'I HKonar fpuropleou-ra Ctorerogrx (BafV), 2013 .- 243 c, I un.

l4Meercr 9re(Tpolua,{ oepcua .- Bu6:ruorp.: c. 242.

I43.qaqle Ea,[p. Ilocurere: Om}l(a f3ileK1po[Hblii pecvpcl : \1e]oirilqecltl1e YNa3arit{t ant
xoirforoBli'r cr\!e!1oD l( TecTnDoBaui.trc / A. <D. fluK
tacvjla{'larBeHHr,rilr vrJrrBcDcurer ttf1egtt AJeKcaEIpa l'o1foDbcB

C:o:rcro*x (B-rl Y). I{;r0capa oiueiin nrtrx,;riusoii <L4{!!!.-BIan!trIllP-2!]].



6) Aononnrrrerrnar r[Teparypa (rro B6r6opy u peKoMesAauqrM JreKTopa)

1. Ia.,rnna, Aplcaanfi @elopoan.r. Jlexur4r.r no Sz:ure : B 4.r. : lyqe6goe noco6ue] / A. @.

fanrurE ; B:ra4alupcxuii rocyrapcrBesEr,ri )1lr-rBepcrrTer (Bnfy) .- Bna.utMItp :

B,lan.rMrpcruril rocyaapcrBegurrii }.rrrBepcurer (B V), 2004-2007.

q. 2: Mone(ynrpuar !!n:n<a u repuo.{auaMriKa [3netrpolrnrd pecpc] .- 3rerrpouuue
reKcroBr,re AaHHE re (1 0airn : 5,3'7 M6) .- 2005 .- 7'7 c. . tfi. 3arraoue c ruryaa orpana .

3ne(Tpounar Bepcrrr rre'raruoii u]6mrr<aqnlr .- Ea6ruorp.: c. 76 .- CBo6oflrbrii ,qocr],n B

3Jre(rporrrrbrx rrrirlr,rl,usx sarax 6u6ruorexu .- Adobe Acrobat Reader 4.0 . ISBN 5-89368-
543-1 .- <URl-:httn:,/e.lib.vlsu.ru .

2. IIpoKo[eBa, Haqexq4a Cepreerna. C6opuux sa,uav no $rcrare / H. C. Ilpororaeoa;
Bra.ulnrupcxui rocy,{apcrBenu6[i ]'EuBepcurer (Brfy) .- }4s!.. 2-e, ucrrp. tr ,qo[. -
Bna,uiMrlp : Bra.uulrupcrarft rocyaapcrBeun6lii ).EMepcltrer (BrfY), 2010 .- 65 c.

l4Meercr gne(Tponnar nepcur . Eu6nuorp.: c. 64.

I43.4aurre rra .rp. Eocnreire: C6op*"n ,:aqaq no 6r:sre
flporoueBa : Bra.iurlorlcxuii rocvrapcroellur'd lr{tgepcqrer (BrfV) .- Bnartrl'viip. 2010 .-
ISBN 978-5-9984-0043-8.

3. qeproB A.I. 3aaaqnriK no Qa:ure: yqe6uoe rroco6rle aJIt Bry3oB / A. f. qeproB, A. A.

Bopo6ree. - 8-e ns,q., [epepa6. 14 aon. - M. : @:azlaarllr.ar,2007. 640 c. : un., ra6n. ISBN 5-

94052-098-7 .

4. INrrrp[eBa, E,rena Ba.repr,eona. yqe6uoe rroco6[e rro llll3rlKe : Mexa$flr<a / E. B.

,fururpuena, B. C. IlreurBqeB ; BnaarMripcl{Iiii rocyaapcrBeEEr,rfi yE4Bepcarer (BirfV) .-
Bra.uuvlrp : Baa.uunnpcrptfi rocy,qapcrBenurrfi )ExBepcurer (BrfV), 2009 .- 143 c. : tr.,
ra6l.. I4r'.teerca :lerrpouna* Bepclu .- E[6ntrorp.: c. 143.

tr43AaIIIIe Ea Ap. nocurere: y.re6Hoe [oco6r{e IIo dn:3[Ke f3rerrpoHHl'Iii ]teclocl : iuexaH'tl(a /

E- 3. ,4ur-r.|Dneila. B- C. flneu[BueB : B.{a,lrlrrpcKni roc:,lapclBel {5rii rHlltse!g!&!]!Il))
.- B::a.qrr!1nr. 1009 .- ISBN 978-5-9984-0005-6.

5. Case;rr,es 11.B. Kypc o6tqefi Suszrur : yve6uoe Iloco6{e art ery:oa: B 3 r. / u. B.

Caeerr,ee. - 7-e rz3a., crepeorltn. - CII6.: Jlans, 2007 (JIy urue (racclrqecrue )qe6EItKr)
(Kraccu.{ec(ar yre6uar ru-rreparypa no Su:n<e) (Yve6uuxn ant By3oB. Cneqtra:rlllaq
rurreparypa). ISBN 978-5-81 14-0629-6.

6. XapeqoBa, CBer,raHa BtIr(IopoBHa. @uaaxa rr€pAoro rejla : MEroauqeqK[e y(a3alrllt I{

ira6oparop{BrM pa6oraM IIo Sasurce / C. B. XaperioBa, H. C. flpoKoEeBa, E. JI. ]IIaMaEcKat;

BaalunEpcrnil rocy,qapcrBeEEbtrl ).E[Bepc[rer (B Y), Ka$eapa OIi3I'IrJr Ii [priKnarFoi
MareMarrrr{fi ; [o.{ pe,{. C. B. Xapenoeoii .- Bna4ntup : BnaaI-IMtpcKI-ri rocyaapcrBeHHllft

yEr:lBepcrrrer (B V), 2010 .- 39 c. : I'r., ra6n. - I4veerca :lercrpouua! Bepcl'l .-
Er6rurorp.: c. 38.I43AaEr-re IIa,qp. Eoc[TeJre: Ol.3r1(a'rBeD{oro rexa l3ne(,n]o}llnui pecYpcl :

ucroirlreclue rxa:]allar x na6oparopu !r :laSoraM tlo 6us[xe / C. B. Xapenoga. H. C.
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llto(arseBa. E. Jl. llla!'iaucKar : B,qa&Mlrpc(ui1 roc)uaDcrBelxlr,rii vnlrBepcurer (Bnfy).
l(a6exna drl3rlxrr r: fl@ateqo9a .- Bn:Lrllivlip. 20 I 0.

7. TpoouMoBa T,U. Kypc Orcm(': yqeosoe lloco6l-re AJrr By3oB /T, U. TpoOl'MoBa. - 18-e

lr3.{., crepeorrrfl. M.: Axa,ue]'anx, 2010. 557, [3] c.: rrr., noprp., ra6n. - (Bucruee

rpolbeccroua"rr,Eoe o6pa:onauue). - flpe.uu. y<a:.: c. 537-549. ISBN 978-5-7695-7601-0.

8. Xapeuora, Cser,raHa Bnrroporna. Or3ri(a aroMoB ri Moneryn. l4epaar Qn:ura
[3rer<rpouurd peclpc] : Mero,{E.recK[e $a3arrbr K Jra6oparopubrM pa6oraM rro Oa3n(e / C. B.

Xapeuoo4 H. C. flporcou-reea, E. JI. IllaMaEc(ar; Bna,qEMnpc(tri rocyaapcrBeEHr'rii

yFrrBepc[rer (Bnfy), KaoeApa Srarr<u r nprrllqaAHoh MareN4arr.r(l.r ; noa pea. E. JL

lllaMaHcr€r .- 3nercponEBre re(croBrte ,qannue (1 Sanr : 431 K6) .- Braaavap :

Bra.4llMrrpcruif rocyrapcrBerrnEd ].ExBepclrer (B*FV), 2010 ,- 38 c. : rzJr., ra6n. -
3arraoue c ruryla sr<paua.- 3nerrpongag Bepcts necarEoii ny6nrKa[ru . Eu6.nnorp.: c.

36 Ceo6o,qnbri aocrp Adobe Afiobat Reader 4,0
<URL:i:tp:r,'e. lib.vlsu.rurbitstreatall 21456789/2065/3/00706.!df>.

B) rrErepEer-pec)?c6r

1) XTO (Xypnan Texruvecr<oi Srcrmlr). 3rexTpouua-r aepcar I:t1p:,4oumals.iofl'e.ru/itf/
l4clon63oBaE[e pa3Eoo6paanrrx yre6nrx Marep[aJroB rrojryreuEbrx ]I3 cafiToB ltltrepHera

nocpeacrBoM rrpolpaMr,f6r winDjvie r gpFrx npofp,lMM.

8. MATEPI,IA,'IbHO-TEXHI,IIIECI{OE OEECNEqEHI4E AIICqITIJII4HbI
OI,I3IIKA

Jler<Ilrror-rrrEre ayArrropru oorarqeuu gocravu (grr Map(epa [Jrn Mera), o(pauoM ,{rt
npoeKur'rosrrbrx cEcreM, rrpoe(ropoM u noyr6Folr (B-3, 422-3, 425-3). Ayryropu'i Mt
raooparopELrx 3arrErrii, ocFarqesEar coBpeMeEEEMn [epcorl UrEIIr,rM,l (oM[6lorepzMli,

o66e.quEel r6rMli B JroKarhlr]ato BEIlMcJIlreJIbIt){o cgrb Ii )aKoMIIJreKToBaEHr,MLI Eeo6xo,utMr,IM

cricreMrrbrM Il rrpu(Jra-4rbrM rrporpaMMrrEDr o6ecneqeE eM (419-3). Jla6oparopu]r MgxaH[Icl Il
uo:rercy:rrpno$u:ara(42 8,429),sneropouarueruzua\425,426),onurcu( 422,424).



Pa6ova* nporpamaa cocraBrreqa B coorBercrBtil c rpe6oBaunrMu @fOC BO no uanpannenuro

13.03.03 <3ueprerrvecxoe Marlnroctpoente) [potbnJtro [oAroroB(r (ABurarenr

hKo{eKLui 0.tPerleH3eHT:

IlporpaMMa o,qo6peEa IIa

Nn l,f,o, 9. /y' zotf".

3aB. (aoe,qpoi

Pa6oraa nporparralra paco"rorpeua u o4o6peua ua

flpeAcelarenb (oMrccJr u

6*kKo
tltog.utp'up O,iu, p.p-u rt

3ace,uarrrrrl r<a$e,uprr <O6rqar rl rrproraarrzu lprsra<o nporoxor

,4opox(oB B.B.

HarrpaBlrenllr rroaroroucu 13.03.03 <3neprerriqec(oe Marrlrlocrpoen eD

flporoxorNc 6 or /11f201y'7.

yreoEo-Mero.{aqecKolt KoMriccr4[

fztt /.H
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