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1. IIEJrr4 O CIr OEHVTfl I.I1ICJI IIIJIITIHbI

MeTOAaMH, O6eC[e.reHUe OBna,4eHLIeM COOTBeT0TByIOIII4M aII[apaTHLIM 14 IIpOTPaM

^Ko^-rorror.rro* "o6ecrte.reHuel,r.

OcnoElHofi sa2;arreir, penaeMofi Artx Iocrr,rr(eHr.rs qenu ocBoeHlrt AUcIII{IIJII4HsI,

nonyqeHlre acnuparrTaMl{ [paKTUrIeCKrD( HaBbTKOB paooTbl B ooJIacTI{ BbltIacJrI'ITeJTEH 3IrtKH,

ocHouaHHbIX Ha 3HaHI,IA TeopeTl,IqeoKilx ocHOB pr IIOHI{MaEILII4 IIpIIHqI4IOB n VTfl

Bbrqr,rcJrr.rTeJrbHbx MoAeneft. flpu erolt Mo)KHo BbIAeJIIITb CneAyrcrlllue [oA3aAar{u, peilI bIE B

xoAe Lr3yqeHutr I.AHrrOrO Kypca:

. Zlayuenrae np]rHrlrrloB nocrpoerFrrrs MareMarr.rqecKl4x Mo,4erlefi npu perreHvlr q43vr

3aAar{;

. OctsoeHue qncneHHbrx MeroAoI] pelxeHl4f ocHoBHbIX KJIac)coB BbIqIrcJIIirenbHbLF

o6nacrr4 Susraru.

2" MECTO AI{CIII4IIJILIHbI B CTPYKTYPE OTIOII BO

Oauofi rr3 ocHoBnbrx reHAeHur4fi ooBpeMeHr{oro o6IqeclnaLtBitt.tercr 6trcrpufi

HayKOeMKr.rx 'lexuonorraft Bo Bcex cQepax qeJlolleqecKI4x orHoIrIeHI4ft, @zsuKa s

HayKoft, Ha ocrroBe Koropoft pa3pa6arbrnanrcq rIpI4HIII,IlrIanbHo Hollble ycrpoficrBa Anq

pr xpaHeHr,rl un$opuaqLtv, MatepuaJroB c [toBbIMt4 yHAKaJILHr,Iuz csoficrBautr t4 MHofoe

ocHoBe Bcex DTIzX npunoxeHl,rfi reNul r4crIoJIb3oBaHLIe cJIoxHbDi $I43lzrrecK:lrx ilpoq TJIfl,

[oHr4MaHnq Koropbx HeobxoAaMo rpuberarb K qucneHHoMy MoAerII4poBaI{rIrc I,I KoM t{oMy

AnflgKcrrepraMeHTy. lloerorrly 3rraHr.re ocFIoBHbx noAXoAoB BbtttIIacJII,ITeJrbtFIofi (bu:l

COBpeMeHHOIO UCCIteAOBaTeJI.s sBIIfleTCfl COBepIIIeHITo HeO6xOAIIMbII\{.

B coorsercrBrzrr c yqe6HbrM rrJraHoM, l(ucqrlilnl4Ha (BbIq[cnIITeJIbHafl Qasuxa> K

AlrcUmnr{HaM IIo nrr6opy BapIraTI4BIIOfi qacTLI OIIOI ]roAforoI]KI'I acil

HarIpaBneHHocrLI <Jla-:epual Susuxa> kr npeAnonaraeT nocJleAyloilIe)e yrrtY6FeH

aI,r$@epenqrlauurc npoQeccuouanbHbrx rcounelenquft [pI4 ocyqecrBreHl,Iu rlg

aclprpaHToB.

Kypc 5a:upverc.n Ha coqeraHall o6pa:onarerlttofi, clequallnofi u

rrolroroBKlr z rpe6Yer 6asosrrx guanufi I4 HaBbIKOB S O6racrqx:

rrpar(Tn KOIT

. O6rqaq Qz:ur<a;

. Matelratrqecxnfi aHanv3

. rfucrennbre MeroAbI;

. CprcrerraHoe I,I npI4KnarlHoe rlpofpaMMnoe o6ecuerreHl'Ie;

. Jlgrrxra r,r MeroAbI rlporpaMMI,IpoBaHus;

. ApxureKTypa KoMrlblorepoB;

. tr4uocrpannrrfr s3bIK.
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BbrrroJrHeHr.ru HayqHbrx r.rccneAoBaHllit pr

aTTecTaur.rII.

3. KOMIIETEHIII4I4 OEyTIAIOIIIEIOC"fl, OOPMI4P]/EMbIE] B PE3y.lIb!
o c B o EHrr fl ilvrc\lIrIJIlIHhI

B pe3ylrbrare ocBoeHr,rs [pory)aMMbr acil[paHTypbl y BbIrIycK]t{I{tKa Aonx}trl,I

crf oprrruponaHbr cJreAylorqlle KOMTIeTeHIIL{I4 :

yK-5 cnoco6nocrbro rrJraHr4poBarb r{ perxarb sap:a.ttr co6crnennoro npolpeccr.rouzirt

nr4qHocrHo|o p a3BI4Tr,Ifl ;,v rn\Jr v P6Dvr Lvra)

yK-l cuoco6uocrtro K Kprrrr,rrrecKoMy aHaJru3y Lr oqeHKe coBpeMeHHbx tl

Aocrr4xeHlrft, reneprapoBaHl,I HoBbrx r,r4efi upu pemelrrrr{ uccJleAoBareJlbcKlrx n npaxiTld

3aAaq, B ToM qltcre B MeNAI,IcuI4nnpIHapIIbIx o6lacrxx;
OIIK-1 cnoco6socrs caMocro.flTeJrbHo ocynlecrBJrrrb Hayuso-,uacJreAoBalre Kyro

HbIXAerrenbHocrb B coorBercrByrouefi upocpeccuouarsuofi o6r'actu c tacrIoJIE'3oBalIpIeM co

MeroAoB rrcoJreAoBaHux z unQopMarIr4oHHo-KoMMyIruKaIII4oHHbIx relxnoloruft;

tIK-4 roroBlrocrb rrpr4MeHflTb coBpeMeHHbre MareMarlrqr3cKue l\tero.4bl flpn
npoqeccoB nasepnofi Susuru, Ksanroeoift orrrr{Kr{, (poronuru u na3epHblx HaHorexHoJI

B pesym;rare ocBoeHr4rr Ar4crlrrrrnuHr,r o6yrarorqufics AorxeH AeMoHc'rpllpoBztrb

pey.rrbrarbr o6pasonannr :

3Ha'rs: THIIoBbIe 3a1a'uv BbItIIIcJII,ITelsuoit $u:uxrl; npI{HU:IlrIbI

perxeHr.rrc $usuuecxux 3aAaq (yK-l); ooBpeM

Snsnuecrux rpoqeccoB (lIK-4); coBlpeMeHHbI

KoMMyHr.rKarIrroHHbIe rexHoJlcffrln (OIIK-1); c

KOMMyHrrr(AWvr HA [OCyAapCTBeHHOM LI mHOOTp

Yuerr: pa6orarr c uH$opuaquefi u: pa:

ceru I4HrepHer, Anfl pelxeHIax npo$eccl4oHaJlb

TIpOI43BOACTBeIIH Of 0 KO JIJIeKTI4Ba peIXaTb itanaril4

1); Kpr.rrr.rqecKrr rrepeocMbrcJrrirBarb Har(orrJreHHrrfi onrn, I{3MeHrrb npu neo6xoAl4Moqrl4 'rrntr u

xapaKrep csoefi upoQeccuoHalrnofi Ae.flrerlbHocrll (yK-1); co6zparr, o6pa6alunqrs Lr

r,rHTepnperr{poBarb AaHHbre coBpeMeHrrbrx HafrHbrx uccle4onaunft, ueoSxo4u{taIe

Soprr,ruponaur{fl BbrBoAoB rro coorBercrByrour4M HayqHbrM, npo$eccuoHallbHbIM, couu,|rrr

3Tr4qecKr.rM npo6reltav (lIK-a); rnaHl,IpoBarb lr perrarb 3araqu

upo(feccuoHaJrbHoro lr JrrrrHoorHoro pa3rlr.rrur (YK-5); cavrocroq'reJlbHo ocyqecrBnflT'T' HlyqHo-

I,ICCJIeAOBaTenrbCKyro Ae.f,TeJIr,HOCTb I] COOTBI,ICCJIeAOBaTenrbCKyro Ae.f,TeJIr,HOCTb I] COOTB

IICIIOJIb3OBaHLIeM COBpeMeHHbIX MeTOAOB VCCneA

rexHoJroruft (0lIK-1);
BraAerr: cnoco6nocrblo crpolaTb Mare

nrr6uparr qzcresHufi MeroA lax MoAerII4poBaHI4

anf opr.rrM perxeHu s 3ap:a'tvr (II]K- a ) ; cno c o 6 uo crl
HpaBcrBeHHoMy,, Su:zuecxouy v npo(feccuo

rnaru$uraqnra v MacrepcrBa (VK-l); cro
npolpeccuor{aJrbHbre 3uranprs, I4crlonmyt coBpe

TexHoJrofr4v (OIIK- 1 ) ; cnoco6tuocrblo cocraBJl.f,T

nnaHr..rpoBarE, neo6xoArzrvlue [nA Br,rroJrHeHr.rr pa6oru pecypcbl, oqeHllBar]b pf:ylurartt

ATE

6rrrr

0ro I4

rnfl
bIM I4

co6crnennofi pa6orrt (lIK-4, yK-5),



4. CTpyKTyUA I{ COAEP}I{AHITE AI,ICUnIJII,IHbI
O6rqax rpyAoeMKocrb .qr.rcqu[Jrl4Hbr coc'ran.nxer:.3 3ar{erHbre eArrHr4rlbr, 108 .racon.
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v

Ba4sr yre6Hoil p,a6orbr, BKJuoqat

caMocror'rcnbHyrc pa6orry

acr.rHpaHToB

14 TpyAOeMKOCTb (B rlactx)
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I MeroA JlalpanNa n (fusure. MeroA
I{HTery)anorB .[BplxeHlr.fl

2 t2 ",4 Tecrull 0Ba HE

2. Meroa I-aur.rmroua. KauoHu.reoKrze

VPABHEHV'
2 t2 ') /1 TecTr4p OBA HE

J. MeroA Moure-KapJro B Bbrr{ucJrllTenbHoii

dzsuKe
2 t2 ,/1 TecTr4p oBal we

Hroro J. 36 72 3a ET

c OAEP)K AHI,TE Ar{CqnilJI t4tFIbI

Teua 1. Merol Jlarpauxa e Qurune. Merol r{HTerpaJroB ABrr}r(eHrrfl

O6o6rqeunue KoopArrHarbr, rrpr{Hrlr{fi Har4MeHbrrrefo AeflclBunr, $ynxqnr JIar

ypaBrreHr,re Jlarpanxa. 3aronrr coxpaHeHr.rr, MeroA r,rHTerpanoB ABI4xeHI{t.,[sr
rleHrpanbrroM none. 3aAa.ra AByx re.[. Koredarersnoe ABr4xeHrre $rarzvecrcux
co6crseHnbre rracrorbr, Teopr{r Bo3MyrleHr4r,

Teua 2. Merol famursrona. KanonuqecKrre ypaBHeHuq

Kanonu.recrze ypaBHerrus. VpanHenve f'auumoua, clloSrcu llyaccoua, )

VE

leH

pl

,{unorsHoe pr KBaApoytloJrbHoe ir3nyqeHl4e, (Dynnqur't fprana 4z$(pepenquarbHbnx oft

llepexo4 or 3aAar{ a auQ$epeHur.ranbHoM Br.rAe K 3aAarraM B r{nrerpanrn,ou nu4e. P

I,IHrerpaJrr,Hr,rx ypaBHeurEft OpeAlonbMa 2-ropo4a B 3aAarrax 3.rreKTpoArtraruunu (4riyr

cnyuail, npxnrofi arropuru). Pe:ruenrae rrHTefpanbHbrx ypaBHeHVfi @rpeAroJrbMa 2-ropo4a b
gneKrpoAuHaMr,rKr,r (4ny'uepuu ft cty uafi , Mnoro gTarruuft rrr ero4),

Telra 3. Merol MoHre-Kapro 3rrKe

IrlHrerpanbHoe ypaBHeHr.re 3neKTpoArutHaMrdKr4. MeroA MoriTe-

An.f, Bblql{cJreHrr.rr IrHTefpanoB rr uqecrofi $uszxz. Me:ro4 }rloH'rrf-Kr

3aAaqe o cry.rafiuou 6ryxr4auilu.

5" OEI'A3OBATEJIbHbIE TEXIIOJIOIUII
flpone4eHue JreKrlr4oHHr,rx zalr.stuit o6ecne*reHo cneqlraJrt{3r{poBaHHLIMr4

o6opy4onauHblMlr KoMllbrorepavru vr oneKTpoHHEIMI4 trpoeKTopaMr,r., rrro rro3BoJlser
qreHrre rerc{ufi AeMoHcrpaqzeia rounbrcTepHbrx craitAos.

OcsoeHr.re .ur.rcrlr4rrJrrrHbr <BuqplcllrrenbHas $usuxu npe.4rroraraer

cn eA)'ro rqrdx r,I rFrH o B aur4 o H H brx Q oprr,r np o B e,Ae Hr{ g. s artsruit :

o OnepeNarouee o6y.regrae (reuu 1-3);
o llpo6.neunoe o6y.reune (reuu 1-3);

r4e

pHbII4

pno

OB

ACnOJIL3O

flMU)



MeroAu rpynnonofi pa6orn (reuu 1-3).

Texnororzs rpo6rel,ruoro o6y.reluu.a (case-study). llpra paccMorpeHl,{rl

lpaKTr.rqecKoro npr4MeHeHHfl paccMoTpeHHo.r'o TeopeTr.rqecKoro MaTepr,raJra, uoIIoJI

co cry.4eHlaMu Ha [peAMer Bo3MoxHbrx cnoco6on pe[eHr.rq flocraB,rreHHofi saAaqra;

o Bcrpequ o yrreHbrMr,r, pa6olarouluuu e o6racrn ;raleprioft tpu::zxu 14

/II{AIHOCTHKI'I.

6. OrIEHOrrHbrE CPEIICTBA l\Jrfl, TEKyTTIETO KOHI|POJIT{ yCTIBBAE

a

a

W,

IIPOMEXTYTOTIHOII ATTECTAIIVIVI IIO I,ITOI]AM OC

OBIICII
EIII{f

Ar{cqu[JrprHbr tr YIIEE HO.MET OAI,IqE C KO E IIEHI4E

CAMOCTOflTEJIbHOTZ PA.NOTbI ACIIUPAHT'OB
Ilepeueus BorrpocoB AJrfl TecrlrporlaHns

1. Jluueiino lortpl43oBaHHoe I,I3.[yrreHue He-Ne na3epa c IxI{pI,IHofi cnerrpa
HanpaBnflercs B uurep(fepouerp Maxa-I{eH4epa. B oAuonr r43 nrer{ H111s,p$e1lol\,I

rronyBonHoBaf, rrJracrr4nrca, 6es rrorepb .rroBopaquBarorqas tron{plr3all?Irc Ha 1)0o. Kan

6rrrl pasuocrr, nJreq, uro6nr lra BbrxoAe rarrrep$epoMerpa cser 6brr rreiloJullu3oBaH

rroprAKe no norrc?

lonsplr3oBaHHoe r.r3nyrreHue oBeroArlolla c rleHTpan Hofi Arranoii BoJrHr,r 500 nrrl Iz

2. Karc c noMorrlbro Kpr,rcraua uuo6ara )rprrus cAeJrarb Henonsp[3oBaHHbrM JIIl

V AHOT4

HO

cneKTpa 30 nnr? Karofi AnrrHbr Hylruo B3.flTb rpucrarr? O6HxHoeeusrdl u ue<l6u I]HbIII

rroKa3areJII,I lpenoMneHns.Ha Alrr4He BoJr]Frbr 500 nu paBHbr, coorBerorBeHHo, 2}4 w2,24.

3. B reqeur{e KaKofo BpeMeHr.r (no uopr4Ky Benr{truHrr) comre.ruHft cner Mox
nonrpr,I3oBanurur,r?

4. To xe, AJrrr cBeroArdoAa, r.r3Jryqarculero B Arnarra3oHe 30 su c Maxcr{rvryMoM Ha

5. Kanar Koppenf,uuoHHar $yrrrqur flay6epa r43Meprrrercrr B gKcnep

ua6moAenurc ( cKpbrroft n olrpus aq uu>>? 3anucarb BbrpaxeHu e.

6. HeAuaroHaJrbHbre 3JreMeHTbr Marprrrlbr KorepeHTHocrz parBHbr HyJrro,

IITO CBeT I{e[OJrrpH3,OeaH?

7. MoNno Jrr4 rro Br{Ay BeKT'opa ,{xtonca o[peAeJrlrrb,

ilacrl4rlHo rronrpr.r3oBannrru ? Orn er o6 o cnoBarr.

8. Kaxosa AonxHa 6rru, rorrur4Ha KBaprleeofi nracrrlHKt4, oprzeHTrrponaHHofi (

ocrro) no/I yrnoM 45 rpa4ycor| K BeprLIKarIz, uro6u ropn3oHTalrbrro [onrpr{3oBaHHoe

ruraH-carQrlpoBoro na3epa c Aruuofi BoJIHII 800 Hnr r4 AJrr4TeJrbnocrbro urrauylrca I
BbIXO.IIE U:t IIJIACTITH-KI,I CTAHOBI4JIOCb

a) neprr,rxa-ubHo noJrspr.r3oBar{HbrM ;

6) ueno:rxpr.r3oBaHr{brM.,{nyrrpelonn

9. floxaxure, rrro Marprrrrbr 
""ou [ _f- :-

K Orreparlr4r4 yMHoxeHr.r.fl .

10. l1orasaru, r{To BeKTopbr ,{rxoHca
nonrpr{3arlnu opToroHaJrbHbr.

I 1. CxonrnravH BeuIecrBeHHbrMH nap

IB)D(MoAo Bufi cn ero4elrzrell ? @ a3 os a.f, rr Jracrr4H

12. I(ax npeo6pasyerct BeKTop,{lxouca, Kory(a BeKTop Croxca noBopar{rzrBaercfl. Ha rc BoKpyr

ocra or? 3anuunare Marplrqy,{xrouca.
13. I(oul,ryrallIBHbl nlr [oupI{3aIII{oHHbre npeo6pasosauufl,? (Jrser o6ocnoeam.

O:uauaef

flBJI';,.ETQfl. JII,I CBET NO,IIH

14e

HA



14. Moxuo nr rpr4AlMam ua6op Sa:onrrx
nonrplr3arlrroHHoe cocro.sHue npeo6pasosHnan 6rr e

15. (a) Kar AorNen 6urs ronflpr43oBaH cBer,

cocrorHr{fi nonqpr.r3arluu? (6) ltar<ravr 4orxeu 6rru,
cocTofl HI4rr lonrprr3arl um cset a?

4an/L

qro6u npoutnrurnuft
porarop, qto6t,t oH He

),
16. I(ar pr3 rrJracrr4Hon 

t 
kr - clenarb rrJracrr.rHK, 

6,

fapMoHr,rKr4 Toro xe nasepa?

18. Cner, non.flpl43oBannr,rft rprnefiuo rro x, rraAaer Ha clrcreMy uz 5 rrJ]aclrrH Xl2,l
Bcex qerHbrx nrJracrl,rH HarrpaBneHbr rIoA yfnoM *1o x ocrd x, aocvt Bcex Heqernrbrx - rroA

[iHo14

ura?

ocr4

-10

tOTbIO.

x nefi. Kax 6yaer nonflpr43oBaH cBe'r' Ha Bbrxone? A ecru Boe rr.racrunxu oprzeH'i:n BAHbI

20 . Haftru crerreHb non.rrpr43auvv l\nfl cl4uo$orouHoro cocro flHktfl..

21" I(ax rr3Mepr,rrb napaMerp Cror<ca St?

22.HapurcoBarb ycraHoBl(y Ant r43MepeHr.rfl rorr.r6nnaqzr4 rrapa.Merlron Crorca Sl+Sr,
23. Brrquc;rulb KoMMyrarop [S r,Sz].

24. CoqasJrnor nr,r rpynfly oneparopbr Crorca? Oreer o6ourosam.

25. Bn.rucnpllb rrapaMerpu Crorca Errfl coclorHr4.fl lvac)+ clZrO), r'eHeplr{py*|'oo.ft rrpr4

CIIP nepnoro rr.rra,

cocro.gnrarl?

Karne napaMerpbr Crorca Moryr 6srrt HsNaepeHbt oAEroB,peMe)HHo A.rrs

26. Ilorcasarc coorHorxeuue So2 :: So2 :+So.

27.Haftru cpeAHee 3HarreHpre oneparopa S2:(S,S) e o4uo$orcfHHoM cocrorHprrl.

clgk

Bbrrro JrHrer c s. )\ns, TerrnoB oro (layc concxo ro ) u:lyu ennfl,.

30. BunonHserc.s Jrr,r gror npr43HaK Ans KorepeHTHoro ualyrerHur?
3l.Hafiru o6rerr.t KorepeHTHocrkr Anr r43nfreHr4.rr Ar{oAHofo .[a3epa-yr:a3r<v c Anunpft i,o
M, url4pl4Hoft cnerrpa l0 HIrn, ALIaMerpoM rryqxa 3 narr.r u ryr$parquouuoft pacxo4hvrdcr650 urvr, mupuuoft crleKrpa l0 Hu, Ar,raMerpoM rryqxa 3 rr,rru u ryr$parquouuoft pacxoahvrdc;

28. Hain'u KoMMyrarop [S',S r] .

t(ft)
29. floxaxure, r{ro nprr3HaK HeKnaccuqHocr^ Dne) = ll-LJl-&-rr a'1, gk = 

q4,, He
2

Ot6R

yxa3Kr4 n o6teue KorepeHTHocua 6y4er o4un (fororr?
;i';";(3aueu 3Aecb yrloMl4Haercx 4n(fparqploHHas pacxoAt4Mocrr?) I1p,ra rarofi MorrlHocrrz la:bpuofi

32. r{errly paB}ra P-Syuxqra An.fl BaxyyMa? A $ynxqur BrarHepa?

4nyxQoronHolo cBera? Hapzconarb cxeMy gKcnepnMeHra.

34.Hafti'u rapa\4erp rpyrnr4poBKrr (noprr,rzponaHHyro KO Broporo

cocrorHr.rn olO)+ Plz),1"1' * lpl' :1 . npu KaKoM

o6raAam alrrrr fpyilfluponroft ?

poTaTop He

MCHSJI 1I

ycnoBI4I,I CBeT I] TaICOM



35. Kaxoro nopr.4Ka AonxHa 6urt neluueftnocrr y clpeAr,r, qrobrr rr ueft
reueparlr4s lpexlporouHoro cBera? 3anurlure faMr4JrbroHr.raH.

36. Kaxue (fusuuecrue BeJIIrII4Hbr r{3Mepflrorcfl nprd npoBepKe HepaBeHcrB€l

Knaysepa-Xopu a-llluir,ronu-Xolrra?
37. llorcasarb, rrro Anfl cBera n 6effroscKoM cocrorHuu (xorr 6u oAuonl

Yt : f"lutr t bl a\)1,"') ,

ot = f'l'\tu{$)lvac),
rAe oI ,bl - oneparopbr poxAe'vrfl, B noJrrpu3arl^oHHbrn Mo,4ax x,y, a L1

o6ogHaqaror npocrllaHcrBeHHbre Mo.4br, cBer B raxAofi rrs rrpocrp&HCTBOT{Hbrx Mo,u

Henontpn3 onaH (creneHb nonfl plr sa\uLr ltaBH a nylrc).
38. Ilpra a6comornofi xeuru6ponre (foro4ereKropoB c noMorrlbrc 6raQoroHHoro

MeroAy Krnrlrxo) oAIrH LI3 AereKropon nu6upaercr 6oree uupoKononocHbrM (ra.x no y
no qa.crore), ueu apyrofi. Kaxofi r43 AByx AereKTopoB npr4 sroM xana6pyelcl?

39. Ilcnu 6u y Aerefi KaIII4raHa fpaura 6rrl uasruux Qyro c vpe:nu.rafiut AIIbIM

3aryxaHrleM, na xaxofi yron 6u orKJroHrrJracb nJrocKocrb xau;,asufr, iloc.lre lcpyr(c:

nyrenecrtsI{s rro 3Tfinapattteru? llpo4onxr,rreJrbHocrb nyrerxecrBivr - 365 aneft

6rrra

fo

)KC

JIH

1,2

t4HOU

rontpltalluefi noA 45" a) poraropoM, 6) nracruHKoir. )"12. lE ralcou cnryqae 6yaer 6omlre
feoMerpr4r{ecxoft Sa-:rr? Oreer o6ocHosarl.

43. To xe, nafirra ua6er reoMerpr.rrrecroft (faslr.

44. Cner, ronflpll3oBannrrfi lpaBour{pKynspHo, npo[ycKiaror qepe3 u.uacrufxy

opI{eHTI{poBaHH}'Io ollTl4rrecKoil ocrrc rroA yrnoM X K Beprlrxtaru, a 3areM qepe3 roqno tax.

xl2,

IO )KC

[nacrl4HKy, opI{eHTLIpoBaHH onrr4qecKoft ocrro rroA yrnoM -X K Bep'u4Kanr4. Haiila rapv r4e

reoMerplrqecroft $ a-:rr.

44. Oqerlure aryBcrBr4TeJrbHocrb KBaHToBoro MafHeroMerpa.

45. Kax c rIoMoIIIbIo tpa:onofi IIJIacrr.rHKr.r cAenarb 50o% cseroAeJrr4renb

IIOnf, pr,r3arluoHnrx nro4?

t

on" 
r

J-

46. To xe, Als [onyBornosofi r4 qerBeprb

47. HeuorrpusoBaHHoe Lr3nyrreHne, rtpu
rerlJloBoro ucrotrHuKa (xax?) ilponycKaror trepe3

noA yrnoM 22.5o rc x, 3areM c noMorrlbro [rpr.r3

HanpaBnsror Ha ABa oAHoMoAoBbrx AereKTopa (u

Koppenflrlr.roHHyro $yHxqr.to gxy? r{euy oua 6y.ue

48. Iiy4er nr4 rposBnflrbcs. e$$err <crcp

49. Onpe4eneruae KoppoJr{quouuofi $yHx
50. Oupe4ereuue pr cxeMa r43MepeHr4r Koppensrlr4ouuoft Qynxquu G(2)**.

51. VraNI,Ire ABa He3aBLIcHMbIX rrHBapr{aHTa npeo6pasosaHraft nonsprl3aur{u
lopg/IKa no rloJrro pr o4krH uIJBapvaI{T rreTBepToro noptAKa no rroJrro.

52. O.qun qe,[oBeK (nasoeeu ero X) yrBepxllaer, rrro KorAa,4eyxQorounuft cner
50-olo ceeroAeJll4reJlb, o6a Qorclua BcefAa HanpaBnsrorcfl B oAr{H BbrxoA. Ilpan lu .K'/

\-raAaFT Ha



53. I{aiiaure (a') e cocrorHrrr{ "cxaroro naKyyrrla" l0)+cl2), ,;<<1.

54. IIoraNure, qro AJrfi cxaroro BaKyyMa (a2) ornuuuo or H'/Jrr, a (a) panuo nyn)+. lIoKaxLITe, qTo AJrfi cxaToro BaKyyMa (a") oTnr.rqHo oT H'/Jrr, a (a) paBHo Hynrc.

55. HaftAure HOpMI{poBaHHyro Koppensrlr4oHHyro SyHrqaro BT'oporo nopr4ria

cocrorHlrr.r "cxaroro BaKyyrua" 
| 
0)+c12), c<< I .

56. I{apucyf,rre cxeMy oKcrrepr{MeHTa rro Ha6rrcAenuro aMrrnr.rrylgorro cxarur.
57. Hapucyf,rre cxeMy oKcnepr.rMeHTa rro uadmoAenuro KBaAparylpHoro olKarr4fl.

58. 3anvurzre npeo6penoBalans. Boroffo6osa rnfl, nreBb.rpoxAeHFrofo

ycrrJrx.rreJr{. lloraNnre, qro oHx,r coxpaHrrlor KoMMyrarIrIoHHbre coolHorneHr4rr,

59. I4so6pazure ua Sasoeofi n.:rocrocrr{ cneAyroulue cocrorHr,rr cBera.

1) cxaroe rro KoopAr,rrrare;

2) oxaroe uo (fase;

3) o)r(aroe ro qucny (foronon;
4) oxaroe no rpase r4 KoopAr.rHare oAHoBpeMeHHo.

50. Kax ro;ryu{Tb B gKcneplrMeure 4nyxSoronnuil cBe'r, He r.rcnonmyq cnonrfiunoe
napaMeTpr{qecKoe p acce xnue?

61. Kar nonyu,ITb B 3KcneplrMOHTe cBer c aHTrrrpyunup<lnroft, r4crr,oJrb3'yx cnonrlauuoe

rrapaMeTpr.rqecKoe p acce tnue?

Cavrocroqrerbnas pa6ora ac[upaHT'oB

flpe,4rronaraen o3HaKoMJreHVe c Bo[pocaMr.r reopernuec.rcofi .r.aerr4 r:ypca, il
Bbrno JrHeHr4 e n p aKTuqecKr4 x 3 aAaH ufi . B apnanmr s a4anufi :

1. Peruerure ypaeHeHafi Jlarpanrxa ;rns Qu:uue rrrerrreHr,re ypaBHeHLru JrafpaFr)Ka Ans Qr43uqe

rrepploAa rco.ne6aHurr or rrapaMerpoB crroreMbr.

Peurenne ypannennfi Jlarpaurxa Anr ABlx cB

ycronufi SuuurHoro u He $nHuuroro ABr{

role6aHufi or rrapaMerpoB cr4creMr,r.

Peruenr,re ypaBHeHr,r{ fellurolrqa cBeAeHr.reM

4Ia(fparqnn oneKrpoMafHr.rrHbrx BoJrH (o4no

arropururr).
Pelrenue ypaBHeHr.rs felruromqa cBeAeHrleM

4raSp alcqnu sneKTpoMarHrrrHbrx no.nn (4nyuepHbr

MeroA Moure-Kapro B 3aAatle cly.rafinoro 6ryN4auur.
3a4auns. BbrnoJlHrlorcf, Ha KoMrrbrorepe c ncnonb3oBaHlrervr

LIHXeHepHbrx pacueron MATLAB (uru znrrx aHaJrofurrHbrx cpeAcrB

Bonpocrr AJrrr rroAroloBKu K :laqeTy

1. O6o6ulennble KoopArrHarbr, [pr,rHrlr{[ Frar.rMeHblrero 4eficrnur, Syuxqur
ypaBHeHr{e JlarpaHrra.

2. 3arconu coxpaHeHzr, MeroA r.rHTefpanoB ABr.rxeur4r.

3. flerzNenze B rIeHTpanbHoM rroJre. 3aAaqa AByx ren.
4. Kore6aremnoe .4Br.rxeHrre fru:uuecrux clrcreM, co6crneHHbre

BO3MyrrleH[r{.

5. KaHonv.recKr,re ypaBHenurfl,. YpasHenue lauulr:roua, cro6ru flyacr:oHa,
falrprlrroHa-flxo6u.

6. BeeAeur,re B sneKrpoAr.rHaMr{Ky. Cucreua ypaenerrufi Malccnel:ra. Ilor:rauo
HarraJrbHble H I.paHI,IqHbre ycno BI4t, M aTepr{albHbre ypaBHeHr,Ir .

7. lloreuquarbr oneKTpoMafHI4THoro floJr.rr, raru6ponoqrraJr r.,rHBapLraH'rHocrb.

2.

3.

4.

5.

CI,IOTEM.bI MA,TC

uo ert0,oPY acilupA



8. 3lexrpclnrafHr{THbre BoJrHbr" Mouoxporr.rarr4qe,cKaq rurocKa.s

HeuoHoxpoMarrrqecKr.re BoJrHbr. Oug[qecra-s rr MareMarrzqecnr,re MoAenr{.

9. [4:ry.reuue gneKTpoMarHr4Trrbrx BoJ]H. 3anasAHsaroilIr.rre roreHrplzurr. .{tz
KBaApOy[OJrbHoe r.r3n) reHr.re.

10, @ynrquu fprlHa 4u(f(pepeHrlr.rarrbHbrx oneparopoB. llepexo4 or

4nS$epeHrlr4aJrbHoM Br4Ae K 3aAaqaM B r4HTefpanbHoM Br4Ae.

1 1. Penrenrze r4HrerpanbHbrx ypanueuufi Ope4roruna 2+opoaa B

sJreKrpoAr{HaMrrKr.r. (4nyrra epn rrfi cryuafi , npnu ofi arropurla)
12" Pemenue rrHrerpanbHbrx ypanneuuft Ope4rolnrrla 2-lopo4a B

gneKTpoArrHaM r.rKr.r. (anyrr,repH sr fi cryu afi , M Ho rooran H rrfi laero4)

13" LlurerpaJrbHoe ypaBHeHr4e B'rpexMepHbrx 3aAaqax oneKrpoArzHaMrrr{:u.

14, Meroa Moure-Kapflo An.f, BbrrrrcJreHru r{HTerpanoB r4 peueHr4fl 3aAatr

$usuru.
15. Meroa Moure-Kapno B 3aAaqe o cryvaiinon 6lyx<4ar'u) .

16. (DuszqecKa.s Kr.rHer[Ka. Vpanuenue Bomuuaua, r.rHTefpaJr cr:orxuoBeHr4]ft.

17. (Duszxa rrJra3Mbr. Ypaenenue Bracoea.

7. YIIEBHO.METOAI,ITIECKOE] T4 I,IHOOPMAUIIOHHOE
AI,ICUIIIJII,IHbI(BITIIII4CJII4TEJIbHA-fl OI43I,IKA>

d-qsEgEgar rargpsrypsl:
1) 9r,roneHnbre MeroAbr [3nerrpoHnlrit pecypc]: yve6. noco6ne / Il.B. Kapuanona,

crep. - M.: <DJII4HTA, 2015. - 172 c.

2) 9lzoneuHbre MeroAu [3ner<rposuufi pecypc] I If. C. Iiaxnaron, lt-I. |I,

639 c.

3) (Dyuxquonamnrrft aHaJwr3 [Snercrpouur,rfi pecypc]: yuebHoe noco6ze

Kpenroropcnzfi - KasaHr: I,IsAaremcrso KHI,ITY,2014. -116 c.

B.JI.

6) .4onornvrenbHa.rr nrrreparypa:

1) Mero4rr MareMarlrrrecrcoft (fusurcul.) MeroAbr MareMarlrrrecKor{ !pr.r3r4rs4

Kpacnorpcx: C@V, 2012. - 152c.

2) Euurac:rr.rreJrbHbre MeroAbr. Teopur u

f3nenrponnrrfi pecypc]: Vue6nroe noco6ue Ars
fopa.rzu rrrnvts, - Telerolr, 2013. -496c.
f3nenrponnrrfi pecypc]: Yue6nroe nocoOue Ars
fopa.rzu rrrnvts, - Telerolr, 2013. -496c.

3) JiaHaay n. il.. Jluflurrnq E.M. 1-eoperr.ru

T I. Mexaunta. - 5-e z:2-1., crepeo'l'. - M,: cDIrl3M

8" MA'TEPIIAJIbHO-TE]XHI,ITIECKOE
Yqe6Hrrfi cepBep Bo BHyrpenuefi cer:u y

Al,rcu[nnrrHbr. Kponre roro, Ha cepBepe cr
caMocro.sle.rrbHbrx pa6or.

Korranrerr Mynbrl,rMeAufi nrx [pe3er{larlu

Bo3MoxHocrr.r [po]BeAeHr4f, saustuit r] y)Ke o

ay 4prr opur 14 c r onb3, yrorc.sr n ep eH o cn o fi :lr1l an z

crarlrc]r14 KOI,I

OEECII



Pa6oqar

HarrpaBJreHr,rrc

(busuKa

Pa6ouyro nporpaMMy cocraBr{Jr

Peqenseur
(npe4cranurelr pa6orolareJrt

C.

nporpaMMa Ar,ICqr{nJrI{Hhr cocraBJreHa B coorBercrBr4 14 c rpe6onau vrflMn

03.06.0 I olaguxa r acrpoHoruns u HarrpaBJreHHocrr,r ( npoQunro) no4roro

ullM
(ol4o, no4nncr)

v?.

QnpoSzmo)

6raszKa

flporonon JVo 1] f o, 5ol-/-( roou

llpe4ce4areJrb KoMr4ccr4r,r

(<DI{O, nogurzcr)

JIIIC T IIEPEYTBE P}KNE HI{fl
pAB OrIEfr IIp Of pAMMbI AI4CIIpIIIJII,IHbI

Pa6oqas nporpaMMao4o6penana yve6utrft ro4

llporoxor 3ace4alufl. xa(fe4pu J\b or.f/.D
3aselyrcquE xa0e4pofi

Pa6oqas nporpaMMa o4o6peHa ua yve6nuft ro4

/

C

,-

(uecro pa6our, AoJrxHocrl,

flp o rp air.rrra a p ac cM o rp eHa v o4o 6p eH a Ha 3 ac e 2larazT ra$e4pr.r

3ane4yrorqr,rfi xa(f e4pofi

[4O, uo4nucl)

Pa6o.ra.s nporpaMMa paccMorpeua z oAo6peHa Ha 3ace1aHtrr4

HanpaBneHrzs 03.06.01 (DusuKa ra acrpoHoN&r4 r.r HanpaBJreHHocrz

3ane41torqzfi naSe4pofi

Pa6o.ras nporpaMMa o4o6peua Ha

flpororor 3ace4alurfl, na(f e4prr J\b

/9 yue6lrlrfi ro.4

[oAnr,Icb)

r{eoHo-MeToAr4qec

3ane4yrorqprft r<a$eapofi

/6-
oT roAa

c ,Ll'



flpororon 3aceraHnfl. ra$e4pu Ns

3aneAyrorquft ra(pe4pofi

Pa6oqas ilporpaMMa o4o6peua Ha

flpororon sace Aalnfl. r<a(f e4ptr Ne

3aselyroqnft na$e4pofi

Pa6o.rar [porpaMMa o4o6peua na

flpororon sace1aHufl, raQe4prr J\!

3ase.4yroquft xa$e4pofi

Pa6o.ras [porpaMMa o4o6peua na

llporoxor 3aceAaHLIt xaSegprr J\b

3aeeAyroquft rca(f e4pofi

Pa6o.{aq nporpaMMa o4o6peHa ua

flporor<on 3ace4aHvs, xa(fe4pu Nl

3ane4yrorqufi raQegpoft

Pa6o\afl, nporpaMMa ogo6peua Ha yue6uu

yue6nuft ro4

roAa

yve6nufi ro4

roAa

yue6urrft ro4

fona

yue6Hrrft rol
or roAa


