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1. UEJTI4 OCBOEHI./fl l.nflryrrrJrrrHbl
I-{enxuu ocBoeHLItr ALIcqurrnLIHrr (Molyns) <Buur,rcnr.rreJrbHaf, (praerar<u r3yrreHI,re ocHoBHbrx

Ilousrzfi Teoperl4qecr<oft (fvsuKil, nprreMoB nocrpoeHlrr MareMarvqecKr.rx iuoAeleft pa3rvrrHbx

Qnsnvecrlx crlcreM v MeroAoB r.rx rrr{cJreHHoro uccneAoBaHrzr, Kypc npLr3BaH

rlpoAeMoHcrpl,IpoBarb acrIlIpaHTaM cuequ(fzry peneHr,rs (pnszuecrzx 3araq qucreHHbrMr.r

MeroAaMI{, o6ecne.IeHze oBJIaAeHrIeM coorBergrByroqr.IM aIrlaparHLIM kr rrporpaMMHblM

o6ecneqenuel,r.

Ocuoenoft sanLaueit, pemaervroft Ant AocrprxeHr.rr rleJrr.r ocBoeHrrr llnc{lrrrJrr{Hbr, ABrflerc,fl.

noryqeHlle acnpIpaHTaMI,I lpaKTlrrrecKrrx HaBbrKoB pa6our u o6nacr[ Bbrqr,IcJrvrelruoft (fusuru,
ocHoBaHlHbIX Ha 3HAIJVILI reoperr4qecKr4x ocHoB vr rroHr.rMaHlru npr,rHllr{rroB nocrpoeHrltt
BbItII'IcJIIrreJIbHbx naoAelell. flpu erona MoxHo BbrAeJrr.rrb cneAyrotur4e iloA3aAarrr4, perraeMbre B

xoAe r,r3yrreHrrf, AaHHofo Kypca:

' I'IsyueHue [pI,IHIII4rIoB nocrpoeHl{;l MareMarrrqecKr4x iuoAeneft [pr4 perrreHrav $rasu.recrnx
3aAaq;

' OosoeHl{e qrIcJIeHHbIX Mero.qoB perrreHr4fi ocHoBHbrx KJIaccoB BblrquoJrr4TeJrbHbrx 3aAaq B

o6racrn (fzsur<n.

2. MI]CTO AI4CIIUIJIIIHbI B CTpyKTypE OIIOTI BO
OAHoft 143 ocHoBHbrx reHAeHqIaft conpeMeHHoro o6uecrna flBrrflera .6ucrpufi pocr ponr

HayKoeMKI4x rexHoJroruft so ncex c(fepax qeJroBeqecKr,rx orHorrreHr.rft. OHszKa ssrsercs roft
nayroft, Ha ocHoBe r<oropoft parpa6arrrBalorcr npr4Hrlr,rnuanbHo HoBbre ycrpofturna arrr. o6pa6orxz
I{ xpaHeHI,Ix ranlpoprvrallHll, MareprIaJIoB c HoBbrMH yHrrKanbHbrnau csoficrBaM]|- vr MHoroe Apyroe, B

ocHoBe llcex srLIX npunoxeHr.rft reNr,rr ucronb3oBaHr4e cJroxurx SnsuqecKr4x rrpoqeccoB, AIlfl,

noHLIMaHIzJI Koropbrx geo6xoAtztr,to npu6erarb K qr{cJreHHoMy MoAenr{poBaHr,rrc r.r KoMrrblorepHoMy
sKcrlepulfeHTy. llosrouy 3HaHLIe ocHoBHbrx rroAXoAoB BbrrrrrcJrr,rrc:lrnofi (pusurra 1x!:s.

coBpeMel{Horo r4ccJreAoBareJlfl .f,BJrrerc{ coBeprrreHHo neo6xo4zMbrM.

B c;oornercrBlrrl c y.re6Hnu [JraHoM, Ar4crlunnr4Ha <BrtqucnkrreJrbHafl $uszxu orHocrzrcfl K

ALIoIII4nJIaHaM no nu6opy napuarunnoft qacrr4 OIIOI noAloro]lKr.r acrrupaHToB rro

HarIpaBJIeHHocrLI <Jlasepuax $usnra> lr npeAnonaraer nocnelyrouee yrly6neuue u
anQ$epenIII4aIILtrc upo@eccuoHaJlbHbrx rorunereHqrafi npll ocyqec'rBneHr4r.r noAroroBKr.r

aclupaHTotB.

Kypc 6asnpyercx Ha coqeraHllu o6pasonaremHoft, cuequalrHofi vt nparruuecxoft
noArororlKll rE rpe6yer 6agosrrx snauuir r.r HaBbrKoB e o6racrsx:

. t]6lla-s $r,rsuxa;

. lMareuaru.recxufi aHanug;

' HucrenHbre MeroAbr;

. (lucreuHoe rzr rrpIaloraAHoe rrpofpaMMnoe o6ecneqeH[e;

. lf,srrxu rr MeroAbr rrporpaMMr4poBaHprfl;

. ApxzreKTypaKoMrrbrorepoB;

. J4nocrpauurrft r3brK.

[uotlnntmna $opuupyer 3HaHI,Ifl 14 HaBbrKr4, Heo6xoArzlrbre B rrpaKru.recKofi Ae.f,TeJrbHocrr{
I'IccJIeAoBaleJIf,, a raKxe [perroAaBareJrr-[ccJreAoBarers s o6nacr:z un$opiuaruxu lr
BbIqI4cJII{Tenruofi Te)(HLIKI4, B pauxax yve6Horo llpoqecca Monrer 6srrr ucnoJrBoBaHa npa



BbInoJIHeHall HayrrHbIX I{ccneAoBaHI4f u npu rroAroroBKe K rocy,4apcrBeHHoff L.IToroBoft

aTTecTaru{u.

3. KOMTIETEI{III4II OEyqAIOIIIETOCfl, OOpMI4pyEMbIE B pE3yJIbrATE
o cl B o E Hnsr AI[AWrrr JrrrHhr

B pre3yJlbrare ocBoeHrlt ilporpaMMbr acm{paHTypbr y Bbrrrrycrur,rKa .qoJrxHbr 6u:rr
cQoprr,rupo BaHbr cneAyroq[e KoMnereHur4r4 :

yK-s cuoco6nocrbro nnaHllpoBarb r4 perrrarb 3?/Lartu co6crnenuoro npo(feccrrouanbHo.o ti
Jrr{qHocTHof o pa3Br{Tlrrr ;

ytri-l cnoco6noctrro K KpIlTIaqecKoMy a:nuru3y u orIeHKe coBpeMeHHbrx HayqHbrx

AocrI'IXeHrIfi, reuepnpoBaHl{ro HoBbrx ugeit npu perreHuIa r4ccJreAoBr]TeJlbcKr.rx u [paKTr,rqecKrrx
3aAarr, B ToM rlt4cJre B Mexl[cqlznJrrrHapHbrx o6lactxx;

OIIK-1 cloco6nocrr caMocrosrenbHo ocyuecrBnrrb HayqrFro-r4ccJreAoBareJrbcryro

AefiTeJlbrlocrb B coorBercrByloqefi npoSeccrloHaJlbHofi olnactu c trcrroJrb3oBaHr4eM coBpeMeHHErx
MeroAoB I4ccJIeAoBaHHx u l.tu(popMaIII{oHHo-KoMMyHt4KarIr{oHHhrx rexHonoruft;

III[-4 foroBuocrb rlpl4Meutrb coBpeMeHHbre MareMarr4qecKrre MeroAbr npu aHaJrH3e

lpoqeccoB narepuofi $r,Isnru, xsaHrosofi orrrr,rKr4, $oroHranu tl na3epHbrx HaHorexgouorzfi.
B perynrrare ooBoeHvr lttrcr\urrInnrr o6yrarot4aftcx AonxeH AeMoHcrpr{poBarb cneAyroqrre

pe3ynbrarbr o6pa:onar+ua :

3Hq3r: TIrnoBbIe 3aAarrar Bbltrr4cJrr4Temuoft $uzuxu; flprrHrlr4rrbr rrocrpoeHyrr
MareMarlaqecKllx ruoAelefr Antr pelxeHzx SusuuecKr.rx 3aAaq; ocHoBHEre rroAxoAbr K rr[creHHoMy
pellleHl'Irc $usu'recIrHx 3aAarr (VK-l); coBpeMeHHbre MareMarr.rqecKr,re MeroAbr rrrr alufirsa
QIEsuuecrcr.lx npoqeccoB GK-a); coBpeMeHHbre MeroAbr r.rccJreAoBar{u{ n r,ru(poprr,raqr{oHHo-

KoMMyHrtKilIIHoHFIhre rexHoJIofI{LI (OnK-l); coBpeMeuHhre MeroAbr vt rexHoJrorr4r{ uay*roft
KoMMyH?rK irr\kru Ha rocyAapcrBeHHoM r4 r,rHo crpaHHoM r3brKax (yK- 5 ) ;

Vvtgai pa6orart c r,ru$opnaaqueit uz pa3nr.rqHbrx r4crorrHr.rKoB, BKJrroqar cereBbre pecypcbr
cerra I4urepHer, Ant pemeHlzr npo(feccr4oH€rJrbHbrx r{ coquanbHbrx 3a1Laq (OilK-l); B cocrane
npol,I3BollcrBeHHoro I(oJIJIeKTI4Ba peruarb 3a4aux npoQeccuouanuroft AerrenbHocru (YK-5, OIIR:-
1); KpIat[IqecKIl rlepeocMbrcJlzBarb HaKorrJreHHsrfi onrn, rrMeHrrb npu ueo6xoArrMocrr{ BLr[, Lr

xapaKrep ceoeft npo(feccuoualrnoft AerreJrbHocrr4 (VK-1); coduparr, o6pa6arrrnarr pl

I'IHTeplperl,IpoBarb AaHHbIe coBpeMeHHbrx HayrrHbrx raccle4onanzft, neo6xo4nlmre AIrs

$opmnponrLHllt BbIBoAoB no coorBercrByroilIr4M HayrrHbrM, npo(feccuoHarbHbrM, couuanbHbrM pr

3rI'IqecKI4.M npo6neuau (ilK-a); nJIaHI4poBarb vt pemarb 3a1a-rrv co6crseuHoro
npo(fecclloHilJlbuoro Ir JILIrIHocrHoro prtrBr,rrrzx (YK-5); canaocrorreJrbHo ocyulecrBnf,Tb HayqHo-
uccneAoBarenbcKyro Ae{TenbHocrb B coorBercrBForqefi npolpeocuoHalbHoft o6nacrr.r c
uclronb3oBaHI4eM coBlpeMeHHbIX MeroAoB HccJreAoBaHufl. vr nu$opir,raqrroHHo-KoMMyHr.rKarluoHHbrx
rexHoJrorrlii (OnK- 1 );

Bl:1gerr: cnoco6Hocrblo crpolzrb MareMarr4rrecKr.re MoAenrr o6rexron vccreroBa:nvfl. .n

nrr6upau qucleunufi MeroA LIx MoAeJrr4poBaHr4fl, pazpa6arstBarb HoBr,rit uttu ntr6upau roronrrfi
anfopl'ITlvt perreHlzt 3ana'uv (lIK-a); cuoco6socruo K r.rHTeJrJreKTyanbHoMy, KyJrbrypHoMy,
HpaBcrBelrttoMy, Susuuecrolty Lr npo$eccuoHanbHoMy caMopa3Brrrr{ro, roBhrrrreHr.rro csoenl
xnaluSraraqran v MacrepcrBa (yK-l); cnoco6nocrrro npzo6perarb HoBbre Ha) rHbre M

npo(fecclronaJlbHble s:aa:r'nfl., [cnoJrb3yr coBpeMeHHrre o6pa^:oBareJrbHbre ra rzn(foprraarlrloHHhre
TexHoJIorI4u (OIIK-1); cnoco6nocrbro cocraBJlqrb r.r KoHrpoJrlrpoBarb rr.rraH Bbrrroruselaoft pa6orrr,
nnaHl'Ipollarl seo6xoALIMbIe !.nfl BblrronHeHr4a pa6oru pecypcbr, oqeHr,rBarb pe3ynbrarr,r
co6crseHHoft pa6orn (lIK-4, yK-5).



4. CTpyKTypA tI coAEpxAHIIE Ar4CUI,r[JII4Hhr
OdIqa"{ TpyAoeMKocrb AI{cqI{ruILIHbr cocraBJrre€ 3aqerHbre eArrHr.llbr, 108 qacon.
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c oAE PX{AHI4E AI,I C qUII JIIIHbT
Teua 1. Meror Jlarpanxa B Or3lrKe. Merog r{HTerpaJroB ABr{?r(eHrrr

O6.c6qeunrre KoopAI{HarbI, [pl{Hrlr..rn Har,rMeHbrrrero rei4crB:afl, {lyuxrlrEr llarpau>xa u
ypaBHeHIIe Jlarpauxa. 3arourr coxpaJreHr,rfi, MeroA rznTerpaJroB ABr,rxeHr.r.fl. [nuNeuze B
IIeHTpuInbHoM [oJIe' 3aAa'ra AB)D( Ten. Kone6arenrnoe ABr.rxen[.re Susr,ruecrax clrcreM,
co6creeHHlle gacrorblt, Teopus Bo3MyIqeHrIr.

Teua 2. lMeroa lanru;rnroHa. KaHoHrrrrecKue ypaBHeHuq
Kanosnqecxue ypaBHeHI,It. YpanHeuue falrursroua, cxo6rvr llyaccoua, ypaBHeHr4e

fairlulsrona-flxo6u. Bne4enr.re B gJreKTpoArzHaMlrKy. Cucrerraa ypaBHeHr{f Maxcnenla.
flocranonxaga!'a'rrvr, HautulbHble u rpaHr4qHbre ycJroBl{r, MareprraJrbubre ypaBHeHr.rr. Iloteuquanrr
sJleKTpoMarHurHoro noJlII, r<alz6ponovua-a vHBapkraHTHocrb. SnerrpouarHr4THbre BoJrHEr.
MouoxpOuarl{qecKat IrJIocKafl BoJIHa. HeruouoxpoMarrzqecKr.re BoJr.r{br. Or4srzqecxas M

MareMarlFlecKl4e Mo.n;en[. ZslyueHze sneKTpoMarHr.rrHbx BoJrH. 3ana3Alrearoulue noreHrlr4anbr.
[uuonruoe I{ KBa(poyroJlbHoe Ll3nyqeHr4e. @ynrcqrzra fpzna 4ra(f(fepenrlr4aJrbHbrx oneparopoB.
flepexo4 or 3aAaq n auS$epeHIIIranbHoM Br{Ae K 3aAaqaM B ilHTerpanbHoM Br{Ae. peurenue
rlHTerpulnbrllblx ypaBrlteuuft OpeAronbMa 2-ropo4a B 3aAaqax gneKTpoAr4HaMr.rKlr 

l4nyrraepnur7
clyuaft, ntplttvtofi anropurrrl). Peruenue I{HTerpanbHbrx ypaBHeuufi Ope4;oJrbMa 2-ropo4a B 3aAarralK
gneKTpoA aHaMr,rKr.r (4nyrvrepuuft clyvaft , MHoro granuufi u eroA).
Telra 3. tryleror MoHre-KapJro B BbrrrrrcJrrrre*nofi Quruxe

I'Iu'letpanrHoe ypaBHeHI{e B TpexMepHbrx 3aAarrax gneKrpoAr.rHaMr.rKr4. MeroA Moure-Kaprp
Anf, BbIqucJIeHI{fl I,IHTerpanoB LI pellreHnfl. 3a\arr crarr4crr.rqecroft $usuxu. MeroA MoHre-Kaplo n
3aAaqe o olyuafinou 6lyN4aHura.

5. O]BPA3OBAT'EJIbHbIE TEXHOJIOIIII4
flpoee4enue neKIIrIoHHbIx sausruir o6ecne.reHo cneqr4anr43krpoBaFrHbrMr,r ayruroprrflMu,

o6opylonanHblMrr KoMnblorepaMtr Lr sJIeKTpoHHbrMrz npoerTopaMr,r, qro ro3Bonrer conpoBoxAarrt
qreHrre lexqufr AeMoHcrparlueft xounsrorepHbx clafi4on.

oceoerukle AI4ctII4rIJIlIHbI <Buqzcrr,rreJrbHar Suszxa> lpeArronaraer rrcnoJrb3oBaHr.re
cneAyroilux r.rHHoBarIr4oHHbX oopu npoBeAeHV s. Sa]Flstuir:

o Ouepexarcqee o6y.rgHr. (remrr 1-3);
o [lp,o6leuuoe o6yreHrze (rerrarr l-3);



. MeroAbr rpymroBofi pa6oru (reuu 1-3).
o Ttlxnolorus npo6neuHoro o6yvenna (case-study). llpu paccMorpeHr{r{ BonpocoB

npaKTI'IqeCKOrO [pI{MeHeHI'If paccMorpeHHoro reoperr.rqecKofo MareprraJra., ualonb3yercr Ar4ruror
co cryAeHTaMll Ha [peAMer Bo3MoxHbrx cnoco6os pelreHrrfl rrocraBJreHnoft sa4avu;

o Brlrpequ c yqeHhIMLI, pa6orarorqraivru s o6racru rasepuofi Qr.rszxu u rasepuoft
/IIIAIHOC:II,IKI,I.

6. OUEHOIIHbIE CPEACTBA TJIfl TEKYIIIEIO KOHTPOJI' YCIIEBAEMOCTtrI,
NTPOMEXYTOII]IIOfr ATTECTAIIUU ilO I,ITOIAM OCBOEHI4fl
A;I4CUIMJII,IHbI VI YTIEBHO.METOAIIqECKOE OBECIIETIEHIIE
C:AMOCTO'ITEJIbHOIZ PABOTbI ACIIUPAHTOB

lepe.renr BorrpocoB AJrfl TecrlrpoBaHr{fl
l. .llzseftno rIoJItpIz3oBaHHoe r43nfreHr4e He-Ne Jra3epa c rxr4prrHoft cnexrpa 20 Mfu

HalpaBJule:rct B uurep$epouerp Maxa-I{eH4epa. B oAuoira rr3 nJreq zurepQepoMerpa croltrr
noJlyBonHoBafl, ilIracrkrura, 6el rlorepb loBoparrrzBarorqar nonrpr,r3arluro Ha 90o. Karoft AoJrxr]:a
6urr pzulHrf,crb nJIerI, 'rto6rt Ha BbxoAe ran'repSepoMerpa cser 6lrn HerroJrrpr.r3oBaH Bo BTopoM
rroprAne ncl nomo?

2. lKax c [oMoIrILro Kpllcraua HL.Io6ara rvrvrfl. cAeJrarb Henonrpr.r3oBaHHbrM ruuefiuo
nontpll3oBilHHoe I'I3nyqeHI'Ie cBeToALIoAa c qeHTpalrHoft 4lunofi BoJrHbtr 500 urr.l u ruupuuoitt
crleKTpa 30 nrr'r? KaNofi AnuHbI HyxHo B3.flTb xpucrarr? O6uruonennrrft ra Heo6rmuoseuHrrft
rIoKa3areJII'{ npeJIoMJIeHvIs.Ha AJrr4He BoJrHbr 500 nir,r paBHbr, coorBercrBeHHo, 2,34 u2,24.

3. ll reqeru{e KaKoro BpeMeHI,t (no uopr4Ky BenrzquHrr) comrermrrfi cBer MoxHo crr[Tarb
[oJrrpr,r3clBanurna?

4. lto xe, AJI' cEeroALIoAa, Ll3Jlyqarorlero B Ar4ana3oHe 30 nu c MaKcr{MyMoM Ha 500 nnr?
5. I(axas KoppeJIf,III'IoHHaf, (fyHrcllua fray6epa r.r3Meprercr n sKcneprzMeHre rro

na6rroAerrl.Eo (cKpbrrofi uorapz:aq un>>? 3anucarb BbrpaxeHr,re.

6. I{elr'raroHaJlbHblo gJIeMeHThI Marpr4rlbr KofepeHTHocrrr paBHbr HyJrro. osuaqaer Jrr,r 9TC)
qTo cBeT He[oIflpu3onas?

7. lyloNno JrIr rlo BI4Ay BeKTopa ,{xonca olpeAeJrvrrb, flB:rflercrr Jrrr cBer rroJrHocrbro r,IJr4
qacrr.rqHo rroJrflplr3oBa.nnrrlr ? Orser o6ocnosarr 

"

8' Kaxoea AoDKHa 6uTr romql{Ha KBapllesofi uracrrrHKvr, opr4euTr4posaunoft (onru.recroii
oclto) noA yrnoM 45 rpa4ycoB K BeprlzKaru, uro6rr ropr43oHTanbHo noJr-[pr43oBaHHoe r{3rrreHr.r{g
rurau-carr$upoBoro na3epa c Alr,Inoft BoJrHbr 800 uu r.r AJrrrrenbuocrbro r4Mrrynbca 100 Sc Ha
BbrxoAe r43 rrJIacTr4HKr{ CTaHOBITJTOCb

a) neprura"nbHo [onrpr,r3oBaHHbrM ;

6) ueuonrprl3oBaHHblM. lnyupenoMJreHr.re KBaprIa cqr{Tarb panHrrnr 0. 0 1 .

9. l{orcaNr.rre, rrro Marpr4rlbr BrrAa [ ' * .'-),rrl' +lrl' =l o6pa:yrcr rpynny ro orHorreHy1)
[-r* t*)'tt rl

K Orreparllrfi yMHoxeHr{f, .

10. Jllorasarl, qro BeKropbr [Nouca ;Lnfl rpaBorlLrpKynapnoff u lenoqupryuapuoii
loJrrpr,r3alqr4r4 opToroHaJrbHl,r.

11. tlKsr66ttt BexIecrBeHHbIMI,I [apaMerpaMr{ xapaKTepr43yercq upousnonrHrd
ABY(MoAoBr,tft cnero4elzrenr? Oagonas rrJracrr4HKa? Porarop? Orser o6ocHoearr.

12. l{an upeo6pasyercfl BeKTop lrxouca, KorAa BeKTop Croxca [o]BopatruBaerc.f, Ha 7[ BoKpyr
ocu o:? 3annruzre Marpr.rqy [Nonca.

13. J(Orrlrr,ryrarllBHbl nI4 nonfipr.r3arlr4 oHHbre npeo6paso saHus? Orse,r o6ocnonarr.



14. MoNno nu npl{Awarr ua6op ftasoerx flJracrr,rnoK prnr4 poratopoB, xoropufi nro6oe
noJrrpr,r3a[proHHoe coorof Hr.re npeo6pasoBbrBaJr 6rr n oprorouanruoe ?

15 (a) Kar go;rxen 6rrrr noJrflpa3oBaH cBer, .rro6rr nporz3Bonbuufi porarop He MeH.f,r ero
cocrotHlaf, rIoJItpI'I3aIInu? (6) Karuu AoJIIKeH 6ltrr potarop, vro6rr oH He MeHsn rrpor43BoJrbHolto
cOCTOf, Hlrlt nOntpPI3 AII Uu CSer a?

44

16. Kax r43 rrJraorrrH on L , L23
)"

cAenaTb rlnacTr,rHK) -; ?
6

lT. Tlivrerorcs rterBeprbBoJlHoBhre nJracrr,rHKr,r rnr rl3nyqeHr4r yAG:Nd Jra3epa c 4lzuofi
BoJIHbI 1064 nvr. Byayr JII'I ABe 'ralr4e rIJIacrI4HKI4 pa6orarr KaK orHa noJryBonHosar rracruHr.?
By4er nII oAHa raKafl nJIacrLIHKa pa6orarl KaK noJryBonHoBiur [JracrzHKa AJrs r,I3n)ryeunx nropc,ft
rapMoHr,rKl,r Toro xe :,rasepa?

18' Cner, Ilontpll3oBaHuufi rzneftno ro x, rraAaer Ha cr4creMy r.rs 5 r.]racrr,rn )"l2,tpnueM oc1r
Bcex qerHE,rx IrJIacrI,IH Ha[paBneHbl rIoA yrnoM *1o r ocr{ x, a ocfi Bcex HeqerHbrx _ no4 yuou _lo
x seft. I(ax 6y4er nonflpl43oBau cBer Ha BbrxoAe? A ecnu Bce nJracrr4HKlr oprreHTrzpoBaHbr
OAI,IHaKOtsO - IIOA yrJrotvt f 1" X OCu X?

19. lna oproroHaJlbllo noJItpI,I3oBaHHbx MoHoxpoMarr{qecKr,rx nyqxa cBera rrpoxoAf,T qepe3
oAIrHaKolBEte (pasonrte [JIaorLIHKI4, a 3areM c6unarorcs Ha gKpaHe. Byaet nu na6*oAarbct
uurep(f epe w\us? Orner o6ouroearb.

20 . Hairru crerreHb fionrpr,r3arl nv rns. ogno (f orouHoro co cro flHvrs..

21. Kar tr3Mepr.rrb napaMerp Crorca Sr?
22.HapucoBarb ycraHoBKy AJIg I,I3MepeHr4s xovr6uHarlnu uapaMerpos Croxca Sr+Sz.
23. BuqncJrnrb lKoMMyrarop [S r,Sz].
24. coffasJrrro' nH rpymry oreparopbr crorca? orser o6ocuoearu.

25. BsIqracrlllrb rapaMerpbl Crorca AJr.rr cocrotn " lvac)+ clZrO), renepr,rpyeMofo rpr{
CIIP nepnoro rl'Irra. I{anvIe napaMerpbl Croxca Moryr 6rrrr fisN,repeHbr orr{oBpeMeHHo rnr sroro
cocrosuugit

26. [axasatb coorHorrenrze So2 =:So2:*So.

27 "Hainu cpeAr{ee 3HaqeHrze oreparopa S2=(s,s) n o4no0oroHHoM cocrorHr,rr4.
28. Hairru KoMr\,xyrarop [S2,S r].

29. fJ[oraNIare, qro rpr{3HaK HeKnaccuqHocrr{ Dtre)=&fl!.I, So=4, Ho

8*' G(Y
BbrnoJrH{orcr Anr rerr,rroBoro (raycconcxoro) usnyu eHnfl..

30. BrrnonHsero.f, Jrr4 oror rrptr3HaK Ars KorepeHTHofo usryreuzx?
3r.Haitru o6reu KorepeHTHocrl4 AJII I43nrreHr.rf, Ar.roAHoro Jra3epa-yKa3Kr,r c AJ14Hoft sorHr,r

650 nu, mltpuuoft clreKrpa 10 uu, AuaMerpoM rrrrKa 3 vu u 4rasparcqnouHofi pacxoAr{Mocrbro.
(3a'rena 3Aeob yrloMl{Haercx Az$parIII4oHHar pacxoAt4Mocrr?) llpz r<axofi MorrlHocrr4 nasepuoit
yKailKL{ n ,c6leue KorepeHTrrocru 6y4er o4uH $orou?

32. lervry paBHa P-$ylrr<qur Arr{ BaKyyMa? A Syurqux Bzruepa?
33. .Kanne BeJII4.II'IHbI HaAo LI3MepI{Tb B gKcnepr.rMeure, vro6rr y6e4zrscr B HeKJraccr4qHocrrr

4nyx$oro,urroro cBera? Hapuconarb cxeMy gKclepr,rMeHTa.

34. 'Httirru napaMerp rpynrllrpoBxr4 (uoprr,ruponaHHyro KO Broporo nopx4xa) g@ Anr

cocrotHt4jn crlo)+Blz),1"1'*lBl'=1. flpu KaKoM ycnoBlrr.r cBer E raKoM cocrosHrrr{ 6y4er
o6naAat aHrvrpynnuponr<oft ?



35,Karoro nop.[AKa.qoJrxHa 6rrrr neluueftuocru y cpeAbr,.rro6br s Heft Bo3MoxHa 6u:ra
reHepar{rar rpexQorouHoro cBera? 3anzuure faMr.rJrbroHr4aH.

36" R.arcze Susuuecxue BeJII,IqI{HrI l,I3MeprrcTcr rrpu npoBepKe HepaueHcrsa Berra n (foprrae
Knaysep a-XopHa-Illurrao su-Xolrra?

37, florcasatb, qro ArIt cBera n 6ennoscrcoM cocroflHltu (xorr 6rr o4Horvr zs uerrrpex),
,-,* , +,t ,+ ,f,r \r: : lat, b) x oi a))lvac\,

-'+ + t ,t,.l.r \(D - := (at' o) t bi b;)lvac\ ,

rAe aI ,6I - oileparopbl poxreHllfl B nolsprz3arluoHHbrx Mo,qax x,y, a r{HAeKcbr I,2
o6ogua'{aK)T npocrpaHcrBeHHble Mo.4bI, cBer B nax4oft r{3 npocrpaHcrBeHHbrx MoA rroJrHocrblo
Hefionfipl.r3 oBaH (crelteHb noJr{pu3 arlr{rr paBHa uylro).

38. llpu a6comornorl ranu6ponxe $oro4ereKropoB c rroMorubro 6ra$oroHHoro nora (no
MeroAy Iftrururo) oAlrH I{3 AereKTopon nrr6upaercs 6oree uupoKoloJrocHbrM (xar uo yrny, raK 14

rro qacrore), ueu apyroft. Kaxofi r43 rByx AereKTopoB npr,r eronr ranu6pyerca?
39.Ectu 6rr y 4eteft Ka[I4TaHa fpaura 6rrr uastrur (Dyro c qpe3Bbrqaftno uamr5,r

3aryxaHl'lteM, Ha raxoft yroJl 6u orKJIoHLIJracb [JrocKocrb Ka'aaHuir, flocne KpyfocBerHoro
nyrellrec'rBl'If, rlo 3Tftnapatttenr,I? llpo4oJlxr4TeJrbHocrb nyrerrrecrBvtfl.- 365 Aneft.

40. Ha rarofi yron noBopaqllBaercr nJrocKocrb Ka,rauuft Marrnr4Ka Ovro s CaHKT-
flerep6ypre sa cyrr<n?

4l.Ha rcarofi yroJl noBopaqnBaerct nonf,pr{3arlvrfl, cBera rrp}r npoxoxAeur,rrr qepe3 3 sr.rr1a
cBeroBo.n:a, 3aKpyqeHHoro R Br,rAe crrHpawr c paAr4ycoM 5 crra u rxafoM 1 crra?

42' Cner, nontpl43oBaunufi ruueftHo no X, npeo6pasyercr B cocrorHrre c mrgefiuoft
ronspl'I3€ultnefi no4 45' a) poraropoM, 6) nracruuxoir )v12. B xarou cJryqae 6y4er 6oltrue ua6er
reoMerprrqecrofi Sa:r,r? Oreer o6ocroeart.

43. To xe,uairrtr ua6er reoMerprqecroft Sasu.
44. C'Yer, noJlflpl,I3oBaunrrft npaBour.rpKynflpuo, lponycKaror qepe3 uracrr{HKy },"lit,

opI'IeHTI'IpoBaHHyIo orlTl4qecKoft oclro noA yrnoM X K Beprr.rKurvr, a 3aleM rrepe3 ToqHo raKyro xe
nnacrl'IHKy, opI4eFITI'IpoBaHHyto orlTllqecKoft ocrro rIoA yrnoM -I K Beprr4K€rJrrr. Hafiru r.r3MeHeHr4e

reoMerpri.qecroft S asr,r.

4 4 " O uevure qyBcrBureJrbHocrb KBaHToBof o MarHeroMerpa.
45" lKax c rIoMoIrIbIo Saronofi rlJlacrrzHKlr cAeJrarb 500% cse:roAeJrr4renb rnfl x- r.r y-

noJrflpIEa.IIUOnUrX rraO4?

46. 'Io xe, Ars noryBomrosoft I4 rrerBeprbnomroeoft rrJracrr.rHKr{. ,I[ns unactuuxu]ul3?
47. HenolrpusoBaFlHoe l43ryqeHue, rpr4roroBJreHHoe r.r3 x-rroJrrpr.r3oBaHHoro r43nyrreHu;r

TenJloBoro plcroqHrlK€r (xax?) nponycKaror qepe3 nonyBonHoByro [naorr4HKy, opr{eHTr,rpoBaHHyro
rIoA yrJIoM 22.5" rc x, 3areM c noMolrlblo rIpI43Mbr fraua, errAersroIqeft x- il y- floJrrprz3arlr4ro,
HanpaBn[IoT Ha ABa oAHoMoAoBbIX AereKTopa (uto 9To 3Harrrirr?). Kax r,r3Mepr.rrb HopMrrpoBaHHyK)
KoppeJrru[oHHyro $yrrrqr,uo g*y? 9euy oua 6y4er panua?

48. Iiy4er nu tr]poflBJrflTbcs, s$$exr <cxpuroff nonf,ppr3arlr{r4)) AJur coJrHeqHofo csera?
49. Onpe4enenlze KoppeJl.rquounoft Syurquu Broporo roprAKa G+-. Kax ee uslrepurr?
50. onpeAereur4e rr cxeMa rzsMepeHr4r KoppenrquoHnoft $yurquu G(2)**.
51. VxaNrlre rBa He3aBrIcrIMbIX rlHBapvaHra npeo6pasosaHraft flonrplr3arlrlrl Bropofo

[oprAKa rro noJrro tr oAprH r.rHBaprraHT rrerBeprofo noprAKa no llonrc.
52. oAun qeroBeK (uasoneu ero X) yrBepxAaer, qro KorAa 4nlxQoronnHft cser rraAaer Ha

50-% csero,{eJrr,rreJrb, o6a Qorona BcefAa HarrpaBJrrrorcs B oAr,rH BbxoA. rlpan nu X?



53 Hafilure (*) 
" 

cocroflHrlr,r "cxaroro naKyyua', l0)+cl2), c<<,1.

54. IloraNure, qro AJII cxaroro BaKyyMa (a2) ornrzvHo or HyJrr, a (a) panuo Hynro.
55' Hafi4ure HopMlapoBaHrryrc KoppeJrtrrlroHHyro ftyHxqnro Broporo rroprAKa g(2) B

cocrorHr,rn "cxarofo naryyMa" l0)+cl2), c<<1.
56. Hapzcyftre cxeMy gKc[epIrMeHTa rro na6nroAeuraro aMlnHTyAHor.o cxarr.rs.
57. Hapucyftre cxeMy oKcnepl{MeHTa IIo Ha6ruoAeuuro KBaAparypHoro c}Karvfl.
58. 3anraruzre npeo6pasoBalus. Boromo6ona Ann HeBbrpoxAeuHofo napaMerpr4qecKolo

ycI4JII{TeJrt. lloraxprre, tITo oHIE coxpaHsror KoMMyrarIr4oHHbIe coorHorrreHl4.f,.
59. llso6pazu're ua Sasonoft urocr<ocrr4 cJreAyrorqr.re cocro flHvtfl, cBela
1) cxaroe tro KoopArruare;

2) cxaroe uo (fase;

3) cxaroe ro qucJry QoroHon;
4) cxaroe no $are u KoopAr,rHare oAHoBpeMeHHo.

60' Kar uolyu'ITb B gKcrlepllMenre 4nyx(foronuuft cner, He r4crroJrb3yr crroHTaHHoe
rrapaMeTpr{qecKoe p aocetnue?

6I. Kar nouytllTb B gKcrIepLIMeHTe cBer c aHTr{rpyuuraponxoff, ucrroJrb3yr c[oHTaHHoe
rrapaMeTpuqecKoe p acce xuue?

CaMocrosrerbHas pa6ora acn[paHToB
llp,l,4nonaraer o3HaKoMneHI4e c BonpocaMr4 reoperu.recroft qacrv Kypca, a raKxe

BbrrroJrHeHtre [paKTr4r]recKr.rx sag.anuft . Bapzauur sa4annfi:
1. Perueuue ypanuenuft JlarpauNa AJrr Szeuuecroro MarrHr4Ka. ZccreAosaH[e 3aBr4cr.rMocrt4

lepuoAa rcue6aung or rrapaMerpoB cr4creMbr.

2. Pelreuue vpanuenuft JlarpanNa AJIS AByx cBr3aHHhx Susu.recrzx MaJrrHr{KoB. BrrscueHne
ycnonzfi tpuuutnoro u He Sranuruoro ABr4xeHrrr. Llccneaonauue saBr4cr4Mocrr.r neplroAa
roue6aunft or napaMe,rpoB cr4creMbr.

3. Peuenue ypaBHeHplfl fenluronrqa cBeAeHr{eM ero K r,rHTerpanbHoMy ypaBHeHuro B 3aAarre

4u(fparq.nrzr eneKTpoMafHI4THbx BoJrH (o4uoivrepHrri ctyuait, npxuoft v unorosrarurrft
arropurvmr).

4. Peuenue ypaBHeHLIt felruronrqa cBeAeHr4eM efo K lrHTerpanbHoMy ypaBHeHr,rrc B 3aAaqe

4IE$parqmu eJIeKTpoMarHrITHbIX nonu (4nyrraeputrfi cnyuafi,,npauofi anropztrvr).
5. Meror I\{oHre-Kapro B 3aAaqe clyvafiuoro dlyN4anua.

3aAagIag BbIrIoJIHgIolct Ha KoMnblorepe c uctloJrb3oBaHl{eM clzcreMbr MareMarI4qecKI,IX la

I'IHXeHepHbx pacu€ron M.{TLAB (unu LIHbx aHaJrorr4rrHbrx cpeAcrB no nrr6opy acnupanra).
Bonpocu Arq [oAroroBKrr K 3arrery

1' O6o6rqeHHble KoopAI{HarbI, rIpI{HrIr{r Har,rMenbrrrero 4eftcrnua, $Jruxqw llarpauxa n
ypaBHenr4:e JlarpauNa.

2. 3axonrr coxpaHeHr.rf,, Mero,4 r4HTerpanoB ABr.rxeHrrfi.
3. ,{nuxeHue B rIeHTpanbHoM rroJre. 3a4aua AByx reJr.
4. Kone6arenruoe ABI{xeHI4e Qzsu.recxux ct4creM, co6ctnenuuq qacrorbr, Teopllrr

B03Myrqerrr4{.

5. Kanonu'reoKl{e ypaBHeHtrs.. Ypanueuue faunlrrona, cKodru llliaccona, ypaBHeHr{e
faiunnrrouil-f,xo6n.

6. Bne4enrle lB gJIeKTpo.{LIHaMLIKy. Cracreiraa ypanuennft Marcnerua. llocragonKa 3aAatrr4.
HarraJrbHb.re r{ rpaHu qHhre ycno Br.rfl , MaTepr4aJrbHbre ypaBH e[:flfl,.

7. floteuqualbl OneKTpoMarHI,ITHoro rroJrr, xarn6ponorrHas r,rHBaprraH[Hocrb.



8. 3lexrpouarHl4THble BoJrHbr. Mouoxpouururrecrra.s, nJrocKaf, BoJrHa.

Heuouo:rpoMarl4qecKl,Ie B oJIHbr. Or,rsuqecxa-f, 14 MareM arlltrecKue Mo.rIeJ1I,I.

9. I'Islyveuue gneKTpoMarHurHbrx BoJrH. 3anas4unarolpre norer{qr4aJrbr. flHnoruuoe u
KBaApoyirroJrbHoe r,r3JrrreHr,re.

10. Oyurcqrav fpzHa au$SepeHl{r.raJrbHbrx oreparopoB. llepexo4 or 3aAaq B

au$Qepen.rluanbHoM tsrzAe K 3aAaqaM B r.rHTerpanbHoM Br4Ae,

1 1. PerueHue vHrefpaJIbHbIX ypannenufi (Dpe4ronrua 2-ropola B 3aAarr€rx
gJIeKTpoAr,rHaMr.rKr.r. (AnyrrlepHrr it ctrytafi , npxrrlofi a;rropzrivr)

li2. Pemenze I{HrerpaJIbHbIX ypaeueuuft (Dpe4romlra 2-ropo4a B 3aAarr€r.x
gJreKTpoAtI rlaMr,rKr,r. (4nyrr,repnrrft ctytai1 MHorogTarrnrd rvrero4)

1.3. I'IurerpaJlhHoe ypaBHeHI{e B TpexMepHbrx 3aAarrax eJreKTponuHarulrKr{.

1'1. Meroa Monte-Kapno Am BblqrlcJreHkri riHTerpanoB r.r pemenvrs,3araq crarncruqecrofi
(fusrzr<2"

1:5. Meroa Moure-Kapro B 3aAaqe o cly.rafinou 6nyN4alvlzt.
1t5. (Dllsu.recKa.f, KIdHerI,IKa. VpanHeHrae Bonrquana, r4HTerpaJr crorruonenuft.
1'7. OusnKa rrJra3Mbr. Ypanueuue Bnacosa.

7. yIrEBHO-METOAI4TIECKOE m I,IHOOPMAIIUOHHOE OEECTIEqEHI,IE
IIC{UUII4HbI(BbIqI,ICJI?ITEJIbHA_fl OI,I3tr{KA>

gLlplrosHar rnreparypa :

l) 'tlncneuuhre 
MeroAbI [3nexrpounuft pecypc]: yve6. noco6ue / E.B. Kapuauona. - 2-e usg.,

crep. - M,.: OJII,IHTA, 2015. - 172 c.

2)'{ucnenHble MeroAu [3nexrpounrrft pecypc] / H. C. Baxnalon, H. lI. Xu4lron, f. M.
Ko6enrrcrcs. - 8-e Ias4. (en.). - M.: BZHOM, 2015. - (Knaccr.rvecrzft yH.aBepcr{rercxuft yre6uur<). -

639 c.

3) (Dyuxquoualrnufi aHaJIIz3 f3nexrpouunft pecypc]: yue6noe noco6ue / B.JI.
Kpennoropcrvft - Ka3iaHr: I,IsAarertcrso KHI,ITY,2014. -l 16 c.

l) Mero4tr MareMarl4qecrofi (fusuxu [SnerrpoHHuft pecypc] / Eaparrrron B.A.
Kpacnoxpcr<: COV, 2012. --152c.

2) 13n,r'rzcnl,IreJlbHble MeroAbI. Teopua u npaKruKa B cpeAe MATLAB: rypc lerqu.ft
[Snercrpourrsrft pecypc]: Yue6Hoe noco6ue AJrfl By3oB / flloxoruuKoe K.O. - 2-e usp,.,ncnp. - M,:
fopruaa .rvxHvr.fl. - TereKou, 2013. -496c.

3) ,llaHaay IL I., Jlu(flruq E.M. Teoperr4rrecKaf, (fusurca: V.re6. lloco6.: [nx eyson. B l0 r:.
T L MexaHI4Ka. - 5-e ns4., crepeor. - M,: OI43MATJIZT, 2012. - 224 c. - ISBN gj}-5-9221-0819-

8. M:ATEPITAJIbHO.TEXHI,IqECKOE OEECIIEqEHI,IE ATICqMIJII,IHbI
Y're6HHft cepBep Bo BHyrpennefi ceru yHr,rBepcr{Tera, Ha KoropoM Synrqr.rouupyer caftl

AI'ICq}IIJIIIHbI. KpOrr,te rolio, Ha cepBepe cryAeHTbr pa3Merrlaror pe3yJrbrarbr Bbr[oJrHeHr.r.rr

caMocrof,TeJrbHbrx pa6or.
Kovnlexr Myn[,Tl,IMeAuffurx npe3eHTarluft no 3-nay pas4eny Kypca. B cnyvae orcyrcrBr4.fl

Bo3MoxHilcrl{ npoBeAeHLItt sausrufi, B yxe o6opylonaHnofi MyJrbtfr4MeAnftutrrra rrpoeKTopoM
ay4nropu:v ucloJlb3yrorc{ repeHocHoft erpan I4 rrpoeKrop, uMerorluec.a na raQe4pe @zlIM.



Pa6o'Ias nporpaMMa AI{oIII4TIJILIHrT cocraBJreHa B coorBercrBr{r{ c rpe6onaHprflMvr O|OC B0 uo
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