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1. TIEJTII OCBOEHUfl 4nflII,IIIJII4HbI
I{enxrr'ru ocBoeHl{s 4{crI[[JII4Hu (irao4ynx) <Brruucnr,rreJrbnafl $us6u r.r3yqeHr4e ocgoBgbrx

noHflrzfi Teoperl4rlecr<ofi SusuKrI, [p]IeMoB nocrpoeHr4r MareMarr.rqecKr4x lro,4enefr pa3ruqgbrx
$uauuecrz>i cl4creM v MeroroB vlx rIHcJreHHoro lrccneAoBaHlrfl. Kypc nplr3Ba'
lpoAeMoHclfpllpoBarb acrII{paHTaM cneqr,rszry peurenr4r Qasuuecrux 3aAaq qr4cJreHHbrMr4
MeroAaMa' o6ecne-Ieuue oBJIaAeHIleM coorBercrByroqrrM arr[aparuhrM n uporpaMMgb*
o6ecueqenr.reu.

ocgoeHofi zagaueit, peruaer'roft AJI' AocrLIXeHIzt qenri ocBoeHr{r Ar{cqr4rlJrr.rHhr, flBJrflerc .
lonyqeHue ac[[paHTaMH [paKTI'IqecKrIX HaBbIKoB pa6oru n o6nacru Bbrqucrr4Telruoft Qasuru,ocHoBaHHbIX Ha 3HAHnLr reoperl4qecKl4x ocHoB Lr rroHr4MaHlr[ nprrHrlr4rrots nocrpoeHprs
BbrtIucrI'ITeJIbHbrx iraoAenefi. fIpH etou Moxuo Bhlrenlrrb cne.qyroulkre nor3aAaqr4, pellaeMbre B
xoAe rr3rreH:r{r AaHHOTO Kypca:

' zsyrenze [pI{HqI{[oB rlocrpoeHlfi MareMarrdqecKr4x ruoAereft fipu pe[renuz Qusra.recrcrax
3aAaq;

' ocnoeul4e qucreHHblx MeroAoB pellreHlit ocHoBHbrx KJIaccoB BbIqI,rcJrr{TeJIbHbrx 3aAarl B
o6lacru $rzonxra.

2. MECTO AI{CquIJII,IHbI B CTpyKTypE orrotl Bo
oanofi r43 ocHoBHbrx reHAeHquft conpeMeHHofo o6qecrsa flBrrflercfl.6ucrprrft pocr poJrpr

HayKoeMKI4x rexHoJlorvfi eo ncex c(pepax qenoBerrecKr4x orHorreHnft. Oa:Hra .f,nrsercs rofi
Hayr<oft, Ha ocHoBe rcoropoft paspa6arrrBalorc.r npzHrlr{rurffrbno HoBbre ycrpoficrn a ptx o6pa6orxu
rI xpal{eHl4x uH$opuaqvftr, MarepntuloB c HoBbIMrz yHuKaJrbHbrrrru cnoficrBaMr4 vrMHoroe apyroe. B
ocHoBe Bcex 3TI4x rIpI'IJIoxeHI4fi lentur IzcnoJlb3oBaHrre cJroxHux $usaqecKrlx rrpoqeccoB , [Irfl
noHI'IMaHI{t Koropbx neo6xoAzl'to npu6erarr K qvcneHHoMy MoAeJIr.rpoBaHr,Irc r4 KoMrrbrorepHoMy
gKcrIepI{MeHT'y' lloerouy 3HaHI4e ocHoBubx noAxoAoB BbrqracJrr{Tenrnoft (pzsur<u Nrfr.
coBpeMeHHoro [ccJreloBareJrf, rBJrserc.f, coBeprrre'Ho neo6xo.uaMbrM.

B cootnetcrBrrl'I c yue6urnra IrJIaHoM, Al4crrrarrJlr4Ha <Brr.rricr vrreIrbHafl, $rasuru orHocl4Tcfl K
rI4crIlItIJII4HaI\{ no nrr6opy naprzarunuofi qacrn OIIOII rroAroroBxrr acn[paHToB 11o
HanpaBneHHocrn <JlasepHa-r Srzsuxu n npeA[onaraer nocJreAyroqee yuy6neuue z
au0$epenql4allurc npo@eccraonalrurix xounerenqufi npv ocyuecrBneH'r, no.rlroroBKr4
acru.rp€IHTOB.

Kypc 
'asupyercx 

Ha correrautr[ o6pa:onaremnofi, cneqza-nrHofi n npar<rrauecxoft
norroroBKr{ U rpe6yer 6agonrrx sHaHuff t nanrrxos s o6nacrsx:

. O6qas (fasuxa;

. Materuatu.recxufi alaJrn3;

. r{zcleuHbre MeroAbr;

. Cucreu'oe r{ [pr{KJIaAHoe [porpaMMnoe o6ecnerreHae;

. -flgrrrlE rr MeroAbI flpofpttMMr{p oBalrrfl.;

. ApxzreKTypa KoMnbrorepoB;

. llHocrpaHntrft r3brK.

flzcqznnuua $opunpyer 3HaHI{s I{ HaBhIKrr, Heo6xoAlrubre B [paKTz.recxofi AerreJrbHocra
I'IccJIeAoBareJIjil' a raKxe [pe[oAaBarenfl-I,IccneAoBaren.s n o6lacrz uu$opnaaruru n
BbIqIIcJII'ITenrHofi TeXHHKI4. B pauxax yue6Horo [poqecca Mo]Ker 6rnr rcnonb3oBaHa rrprl



BbITI0JIHeHI4LI HayrIHbIX I4ccJIeroBaHI4fi n rrpv [orforoBKe K rocyAapcrBegHofi r'ToroBofi
aTT9CTaIJUIa.

3. KOMTIETEHIII{I4 OEyIIAIOIIIEIOCfl, OOPMI,IPYEMbIE B PE3YJIbTATE
o clf oEH Itfl I.L4CI\ I,ITIJII,IHbT

B pe3ynbrare ocBoeHH, nporpaMMbr
c(popnanponaHbr cJreAyroxlr4 e KoMnereHrJr4r4 :

yK-s cnoco6Hocrbro [Jraur4poBarb n pemarb 3araqu
JIr,IqHocTHOr,o pa3BllTllfl ;

yK-l cuoco6nocmro K KprzTr4qecKoMy aHaJrr{3y
AOCT}IXEHI{flr, TEUEPUPOBAHI,Irc HOBrIX V[Eft NP,l- PEIIIEHI4I{
3a4a.{, B ToM rrr.rcJre B Mexlr4crlunJrr4HapHbrx o6racrsx:

aclprpaHTyphr y BbrrrycKHr,rKa AoJrxHbr 6rrrr

coocrBeHHoro npo(f eccraoHa;rbuoro n

v orIeHKe coBpeMeHHbrx HayqHbrx
prccneAOBaTeJrbcKHX r{ npaKTutrecKrrx

OIIK-f cnoco6uocm caMocroflTeJrbno ocyulecrBnrrb HayrrHo_uccJreAoBarenbcKyro
AetreJlbHocrb B coorBercrByloqefi npo$ecclEonalruoft o6tacru c ucrroJrb3oBaHr.reM coBpeMeHHbrx
MeroAoB I'Iccne.4oBaHun u un$opMaIIHoHHo-KoMMyHrrKarIr4oHHhrx rexnororufr;

rIK-4 foroBHocrb rlpl{Me'trb coBpeMeH'hre MareMarr.rrecKr,re MeroAbr ,,pu aHilrri3enpoqeccoB l'a":epnoft Susuxtl, Ksanrosofi orITr4Ku, Sorouuxu 14 Jra3epgbrx HaHorexHonorrafr.
'B pesynrrare ocBoeHI'uI AI'I.uITIJII{H'r o6yrarorqrftcs AonxreH AeMo'crprdpoBarb cne,yroqr{epeyJrbrarhr o6pasonaHux :

3Harr: TlIloBbIe 3anaqu BbIrrIrcJII4TemHoft Srasaxu; [pr4Hrlrznhr nocrpoeHr{.,r
MareMarLIgecKI'IX uoAelefi .4JIt pe''leHzr SzsuvecKl{x 3aAarr; ocHoBHbre [oAxorbr K qr.rcreHHoMy
peIrIeHI{Io SasuuecrHx 3a.4aq (yK-l); coBpeMeHHhre MareMarr4sec1r,re MeroAhr Arrfl. a*aJr*sa
$usu'Iecrux npoqeccoB @K-a); coBpeMeHHbre Merorbr uccneAoBa'r'r Lr zusopiuaqvoHHo-
KoMMyHI'IKaIII4oHHhre rexHoJIorI4rI (OnK-l); coBpeMeHHbIe MeroAbr vr rexgoJrorr4rr Hayruoft
KOMMYHI{K AL\I;IU HA rO CYAAP CTB CHH OM I,I I{HO CTP AHH OM .,I3 

'IKAX 
(YK - 5 ) ;vnrerr: pa6ora* c zusopnaaurzeft vs pa3r'qHhrx r.rcrosH'KoB, B*Jrroqar cereBhre pecypchrceru I'IurepHer' An'[ pelxeHu.t npo$eccrzoHaJrbHbrx r4 corlrrtrJrbHbrx sar'' (9IIK-1); B cocraBelpol43lloAcrBeHHoro KoJIJIeKTLIBa pellarb 3a/Laqv upoSeccaoua-nrnofi AesrenbHocru (yK-5, OIIK-1); KpI4Tuqe()KI'I nepeocMblcJrrlBarb HaKonJreHnrrft onHr, I,r3MeHflTb upz ueo6xoAl,rMocrr4 ."Lrr, uxapaKrep csoeft npoSecczoHa-nrHofi AerrenbHocrr4 (yK-l); co6,uparb, o6pa6a*marr nIIHTepInpeTlIpOBaTb AaHHbIe COBpeMeHHbIX HayrrHbrx uCCle4onauafi, ueo6xOluVtre /J'nfl

Soplrlr'rponaHl'fl BhIBoroB IIo coorBercrByroquM HayqHbM, npo$eccuoHaJrbHbrM, coquarbHbrM r4srI4rreclKI'IM npo6leuau (IIK-a); lnaul{poBarb vr pe[rarb 3araqu co6crseHHoro
npooeccuoHaJlbHoro I4 rl'qHocrHoro pa3Bl4rr,rr (vK-5); cauocro.f,TeJrbHo ocy,qecrB;rrrb Hayq'o-r{ccneAoBareJrlbcKylo AeflTenbHocrb B coorBercrnylorqeft npooecczona-urnoft o6nacru cucrlonb3oBaHl{eM coBpeMeHHbx MeronoB LICCJreAoBaHlrs. n r.trsopuaqr{ouHo-KoMMyHr4KarluoHHbx
rexHoJrorr4ft (OnK-l);

Bnareru cuoco6Hocrblo crpol{Tb MareMarr.rqecKr4e MoAeJrH o6rer<ros krccrre*oBa'vfl. unrr6upatillzc'neHurrfi Meror I'IX MoAenlzpoBaHlr.f,, paspa6arrrBarb HoBbr it nnunrr6uparl roronrrftailropl4rM perueHl4{ 3ara'qv (lIK-a); cuoco6Hoctsro K r.rHreJrJreKTyanbHoMy, KyJrbrypHoMy,
HpaBcrEeHHoMy' $usvuecrouy u npo(feccr'rouaJlbHoMy caMopil3Br4Tt4ro, rroBhrrue'r,rro cnoefxna'un(puxarluur v MacrepcrBa (vK-l); cnoco6Hocrrrc npuo6pemrb HoBhre Harr'hre nupoQeccroHanbH're s*a'vlfl' I'cnoJlb3yt coBpeMeHurre o6pasoBareJrbHhre rz aHSopuarl'oHHbre
TexHoJIorrIz (ctIIK-l); cuoco6Hocrblo cocraBJrsrb r{ KoHrpon}rpoBarb n,ra' Bbrnor'seuofi pa6o*r,rIJIaHIrpoBarb Heo6xoAnuue rnfl B'ITI.JIH.HHT pa6orrr pecypcbr, orleHrrBarb pe3ynbrarbr
co6crsenHoff pa6or:u (|IK-4, yK_5).



4. CTpyKTypA ?I COAEPXAHIIE AI,ICqu[Jr?IHhI
o6rlla'jr rpyAoeMKocrb A]IcIIulJII,IHbr cocraBnrer 3 saqerHhre eAr,rHr4rlrr, l0g qaco'.
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COAEPXAHI,IEAPICIII4NJII,IHbI
Teua 1' Meror Jlarpanxa B o'3n,Ke. Merog r.rHTerpaJroB ABrxeHrrs

o6o6qenurre KoopAI{HarbI, npI'IHrIId[ HauMegbrrrero ileircrBus., Synrcqux Jlarpauxa uypaB'e'I're JlarpauNa' 3arcourr coxpaHe'I{.{, MeroA r{HTerpanoB ,{Br4xe'as. {nuNenue BIIeHTpaJIbHoM IroJIe' 3a$a'ra AByx TeJI. Kone6arenrHoe ABrrxeHr.re $u:u.recrcux cr4creM,co6crseHHbre qacrorbr, Teopv, Bo3MyrrleHr.rf,.
Teua 2. Meroa lanru;rrroHa. KauoHrrqecKr.re ypaBHeHrrfl

KaHouz'{ecrue ypaBHeHus. vpanHeHze falaumroua, cKo6Krr rlyaccoHa, ypaBHeHr{efauunrroHal4xo6u' BseAeHze B oJreKrpoAr'HaMr{Ky. cucreva ypanneuzft Mancnema.rlocrartonra sar'"r4, HaqarbHble ,n rpa'I4q'bre ycJroBrr fl., MarepuaJrb'hre ypaB'e'Lrf,. llorenqua-urr9neKTpoMafHl4tr'oro fioJrt' xa'uz6pono'ruax IzHBapI{aHTHocrb. orerrporvrafHr'r}rhre BoJrHbr.MoHoxporraarplqecKat nJrocKafl BoJIHa. HeuouoxpoMaraqecKr.Ie BoJrHbr. @ttgu.IecKas vrMareMarutlecx:[e M.A.JIH' I'Isnyreune gneKTpoMafHur'brx BoJrH. 3anar4rrnarorlr4e noreHrlr4anbr.
'{uuonlnoe I'I KBarpoyrloJlbHoe I{3ryrreHae. oyHnqrar.r fpuHa aassepeuqrraJrbHbrx oneparopoB.llepexo4 or llaAaq B Al{ooepe'rlrdaJrbHoM BrzAe K 3a4aqaM B r,r'TerpuubHoM Br{Ae. pemenue
I{HTerpzlJIbHbD( ypaB'eHzft opegroJlbMa 2'ropo$a B 3araqax oneKrpoAr{HaMr.rKrr (4nynaepnrrficttyuaft' np'airaoft anroprnti'r)' Peuenrae l{HTerpilrb'brx ypaBHenzft ope4foJrbMa 2-roponaB 3aAaqax9JreKTp0'4r{HulMr.rKLr (4nyirrepnrr ft cnyuait, MH.rogTanurrt naeroA).
Tema 3. Meroa Monre-KapJro B BbrqrrcJrrrre.rrrnofi Surnmezrnerpa;rr'oe ypaB'eHr're B TpexMep'brx 3aAaqax 3JreKTpoAr.rHaMr,rKr{. Meror Moure-Kapno
AJLf, BhMucIreHHs't4'TerpanoB I'I pelr,eHufl.3araq crarlrcrrrqecxoft $rasraxz. Mero4 Moure-Kaplo n3aAaqe o clyuaftHona 6lyx4aHzn.

5. OEPA3iOBATEJIbHbIE TEXHOJIOIIII4
rlpone4euue 

'.KIIII.HHEIX z''sruft o6ecneqeHo cleqpraJrr{3r4poBaHHhrMrr ayr'TopuflMu,o6opy4onaHHblMlr KoMrIbIoTepaMLr Lr sneKTpoHHbiMr,r npoeKTopaMr.I, qro [o3BoJrser corrpoBoxAarbqreHr.re nexqufr AeMoHcrpaqraefi xounuorepHbrx craffAos.
ocnoeur're ATI.II'ITIJITIH'I <BrrqucnnrenbHarr susvxa> [peArroJraraer ucnon*oBaHr,recJle.qyroryux LrHHoBarIrroHHhx ooprur npoBeAeHr.r x gausruit:
o Onepexarcqee o6yreur,re (rerrlrr 1_3);
o llpo6nerrlnoe o6yrenrae (rerrarr 1_3):



o MeroAbr rpynroBoft pa6oru (reruu 1_3).
o Texnonorus npo6leuubro o6yveuur (case-study). rlpu paccMorpeHr{r{ BorrpocoB

lpaKTI4qeCKOrO npI4MeHeHlL'I paccMorpeHHofo reoperr.rqecKofo Marep vraJra, r4crroJrrByerc.f, Ar4anofco cryAeHTaNru Ha [peAMer Bo3MoxHbx cuoco6on perreHllfl rrocraBneH Hofi sa;1a,ru;o Bcrpequ c yqeHbIMI{' pa6oratoquuz B o6racrz nasepHoft @rEsrnxu Lr nasepHofi
AI{at}tocTI{KH.

6. OIIEHOTIHbIE CPEACTB A T\JTfl TEKYIIIETO KOHTPOJIfl YCIIEI}AEMOCTI4,rIPoMEXyrorIHofr ATTECTAWr tto I4TorAM ocBoEHlr.fl
AI4CIIIITTJII4HbI r4 yqEEHO-METOATTqECKOE 

oEECrrEqEHr4E
CAMIOCTO.flTEJIbHOfr P.q.NOTbI ACIIUPAHTOB

ffepe.reHr BorrpocoB AJrfl TecrrrpoBaHrrfl
l ' Jlprsefino [oJItpI'IsoBaHHoe I,I3nrreHr{e He-Ne Jra3epa c rut,tpr.rnoft cnenrpa 20 MfqHanpaBJrterc''I B Hurep$eponaerp Maxa-Ileulepa. B o4Hou u3 rrerr uurep$epoMerpa crorrr

loJIyBoJIHoBa[I rIJIacrLIura, 6e: [orepb [oBopaql4Baroqair [oJrflpr{3aqrrro Ha 90o. Kaxoft A.JIXHa6urr paruocrb [req, uro6rt Ha BbIxoAe unrepSepoMerpa cner 6rm Henonspr.r3oBa' Bo BTopoMloprAKe no nomo?
2' Kax c noMoIrIBIo Kpl4craJlna uvo6ar: a rLrrlfl. cAenarb Hgnonrpr43oBaHHbrM lunefrHoloJItpu3oBaHHOe Ir3JIrreHLIe CBeroAI4OAa C rleHrpalrHofi AluHofi BOJrHbr 500 una u mupunoft

crleKTpa 30 nru? Kar<ofi rnrIHhI HyxHo B3{Tb npucrarr? o6muoneHurrft u ueoor*noneHurrfi
rIoKa:|areJII{ [peJIoMJIeHufl' Ha AJIHH9 BOJIHbI 500 Hu paBHbr, coorBercrBeHHo, 2,34 u 2,24.3' B re'reHl{e KaKoro BpeMeHI'I (no nopa4Ky Berr.rquurr) comre.rgrrft cBer Mox'o cqrrrarr,rroJrrprz3oBaHnuu?

4' To xe, AJLI cBero.4l4oAa, Llsnrrarcqero B Arana3oHe 30 nu c MaKcr,rMyMoM Ha 500 nna?5' Kaxas KoppeJItIrI'oHHat SynrcqrEr fnay6epa r{3Meprercr B 3Kcrrepr.rMeHTe rroua6lroAeHuro (cKpbrroft nonapusaq uu>>? 3anucarb BbrpaxeHrre.
6' HerutaroHaJlbHble SJIeMeHThI MarpLtIIbI KorepeHT'ocrl{ paBHhr HyJIro. osHa.raer Jrr.I gro,qTo cBeT He[on{p}I3OnaH?

7' Moxno JrLr 
''o 

Br'rAy BeKTopa [xouca onpeAeJr vrTb, flBrrflerc . rruqacrl4 quo [oJr.rrpr{3oBaunrru ? Orner o 6ocnonatr.
8" Karo'na AoJIXHa 6urr rolIql{Ha KBapllesofi nracrvrHKvr,oprzeHTr,rponauHoft (onruvecroft

ocrrc) 
''oA 

yrJIoM 45 rpaaycoB K Bepr''Kalh, vro6' fopr43oHTanb'o nonflpr.r3oBaHHos Lr3JrrreHr{eruran-cau$upoBoro Jla3epa c AluHofi BoJIHrI 800 Hnr pr .4JuzTeJrbHocrbro r{MflyJrbca 100 Sc HaBbIXOAe II3 nJracTI{HK}r cTaHOBAJTOCb

a) BepTr.rKrurbHo [oJrrprBoBaHHbrM;
6) :uenonap'r3oBaHHhrM. .{nyupenoMJreHrre KBaprIa cqrrrarb panHrru 0. 0 1 .

9' lorcanrzre, qro MarpaIIbI urouf 
-',* ,'r),Vl' +lrl' =1 o6pasyror rpyffry rro orHorrreHr.trc\' ../

K Onepaquu yMHOXeHr4fl.

10. floxa:arr, qro BeKTophr flxouca rrrfl
[ofiSpll3aqr4r,r opTof oHaJrbHhr.

rpaBoqr{pxyupHofi fi JreBorltlpKynrpuofi

11' crolmznaa BeIrIecrBeHHbIMI'I lapaMerpaMr. xapaKTepr43yerc, npozsno*Hrrfi
AByxMolloBrrfi cneroAenrarelr ? (Dasonar rrJracrr,rHKa? porarop? oreer o 6ocuoears.

12' Kax npeo6pa:yercfl BeKrop [xroHca, Ko.Aa BeKTop ctoxca noBopaqruB aerafl,Ha fi Bo*pyroca o:? 3anuurvre MarpHqy flNouca.
1 3' Kounayrarl'IBHbl nI'I rloJlflpt43arlr4oHHbre upeo 6paso navun? orser o6ocHosa*.

CBET NOJIHOCTbIO HJIH



14' Moxno JILI [purwam ua6op Sasonrx rrJracrr.rHoK unu poraropoB, r<clroprrfr mo6oe
rroJrrpr'r3arlr{ oHHOe COCTOTHV e npeo6pasoBhrBaJr 6rr n oprorouanruoe ?

15' (a) Kar 4olNes 6rtrr noJItpI'I3oBaH cBer, qro6rr npor,r3BoJrbHufi porarop He MeHrJr erococrorHl4t nloJL[pI43aIIuu? (6) Kaxuu AoJIXeH 6rnr porarop, vro6rr oH He MeHrJr npov3BoJrbgoro
cocTorur{r noJrrplr3 arl un cser a?
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16. KaN r43 [Jracrr{Hoo ; u : cgenau, rrJracrrzHK1 iZ

,1

6
17. l'Iuerorcr rrerBeprbBoJrHoBhre rrJracrr,ruKlr /rlrfl fi3ryrreHu, yAG:Nd Jra3epa c AlznoftBoJIHbr 1064 uw' Fyayr JIv ABe raKlre nJIacrrIHKrr pa6ora* KaK oAHa rroJryBoJr'oeas nracrruKa?

Ey4et JII'I oAHa raQas IrJIacrrIHKa pa6orarr KaK rroJryBoJrHoBafi nJracrlrHra .4Jrr r43nrrenraa nropofi
rapMonr.rKlr Toro xe nazepa?

18' cser, IloJl{purcoBaHHrrfi ruanefiHo no x, rraAaer Ha cr{creMy us 5 nracr un }u:2,rrpuqeM oc,n
Bcex qerHbrx rrJracrr.rH HarrpaBJreHbr rroA yDroM *lo r ocv x, a ocvBcex HeqerHbrx _ no4 yruou _1or neft' Kar 6y4er [oJIrpI'3oBaH cBer Ha BhIXoAe? A ecnv Bce nJracrr{HKr{ op'eHTr4poBaHbr
oAHHaKoBo - rroA yrJroM *lo r ocn x?

19. [na. oproroHaJrbHo [onrpz3oBaHHbrx
o.4rluaKoBbre $asonrre rlJracrr4HKrr, a 3areM
uureprfepeurlux? Orser o6ocronart.

MOHOXpoMaTrzqecKr4X nr{Ka cBeTa npoxoArT rrepe3

c6ranarorc.s Ha sKpaHe. By4er lz Ha6nro.u arbc .

23

20 . Hafri,ru cre''e'b no Jr{prz3arl nn Arrfl o.unos oronHoro co cro flHvrfl .
21. Karc r.r3Meplrrb [apaMerp Croxca Sr?
22'HapucoBarb ycraHoBKy Anfl I'I3Mepeurrr xou6nHaqur4 rrapaMerpos CroKca sr+Sz.
23. BrnrucJrr,rrb KoMMyrarop [Sr,Sz].
24. cocranrrror Jrr,r rpylny oneparopbr croxca? orner o6o*rona*.
25' B''rucnl4rb rlapaMerprt crorca nrrfl cocrorHr{.r lvac)+ clzro), re'epr4pyeMoro rrpu

clIP nepnoro rurla' Kaxue flapaMerpbl croxca Moryr 6r'r ns^depeHbr oAHoBpeMeHHo Ars 3Tofococrogllzg?

26. flonasarr coorHorrreHae So2 =:So2:+So.
27 'Haft'ru cpeAHee 3Haqe'r4e oreparopa s2:(sos) n o^HosoroHHoM cocro.{Hr4r4.
28. Hairru KoMMyrarop JS2,S r].

29' floraNure, qro rpIa3HaK Henraccr{r{Hocrrr Dtre)=&fl!.t, ro=q-, Ho
8n- GAY

BhrrroJrl{rercfl Arrfl. TerrJroBoro (raycconcnoro) rasnyueHr,rr.
30. BrrnonHrerc.fi Jrr4 gTor [pr43HaK rJrr Korepe'THoro rEsryreuux?
3 n ' Haft'u o6reu KorepeHTHocrt4 AJI{ I43nrreHrrs Ar4oAHoro na3epa-yKa3Krr c An}r'oft sorurr650 nu, urupznofi creKTpa 10 uu, Ar{aMerpoM nyrrKa 3 uu u gu$parqnoHHofi pacxoArrMocrbro.(3a'reu 3'{ecb yfioMl{Haercr 4z$paxquonHar pacxoAr,rMocm?) llpu rarofi Morrl'ocrr.r narepHoftyKa3KH s o6relu{e KorepeHrHocrn 6y4er o4lrH (forou?
32. 9euy paBHa p-$ynxqur Anfl BaKyyMa? A SyHrqux Bzruepa?
33' Karr'e BerI'IqLHbI Ha'4o I{3MeprITb B gKcrreprdMeHre, uro6H y6eAurrcx B HeKJraccr'qHocrh

4nyx$o:roHnoro cBera? Haprconarb cxeMy sKcnepr.rMeHTa.
34'Haittw rapaMerp rpyrrl4poBKn (uoprrauponaHHyro Ko Broporo uopr4na) ge) r.rfrr^\ nl..\ t e r^t2cocrotHl4s ctllu/+Plz),lol-+l0l-=1. rtpr'r KaKoM ycJroBr{r cBer B raKoM cocrorHr.r}r 6y4er

o6nalam aHTr.ltpyffrraponr<ofi ?



35' Karoro nop'[AKa noJIXHa 6trrr Herranefinocrr y cpeAbr, qro6rr e HeE Bo3MoxHa 6ruareHeparl'fl rpexQoroHHor' CBera? 3anzurure raMr4nbro'rraH.
36' Kar<ue SH:z'recrue BeJILIqI4HrI I&Mep.flrorcs rrprr [poBepKe HepaBeucrBa Berra n (popueKnaysepa-Xopua-IIIurraoupt _Xolrta?
37' llorcasarr, qro AJI.[ cBera n 6ennoncroM cocrorHr.rz (xorx 6u o&roru ra: verrrpex),r..* , *rt , ,* *,r \r- = (at,b) tbi a))lvac),
-+ + f,,f,*,r \(D- = (at, a) ! bib))lvac),

f ,+rre Q',b' - onepaTopbl poxAenr4fl, B noJrrpr.I3arllronHbx MoAax x,y, a HHAeKcbr 1,2
o6ogHa'rarcT [pocrpaHcrBe'Hbre MoAbI, cBer B rax.4ofi IB [pocrpaHcrBeHHbrx MoA rroJrHocrbro
HerroJrrpr.r3onraH (creneHb rroJrrpa 3arJaru paBua nymo).

38' Ilpra a6conrornofi xalu6ponr<e Soro4ereKropoB c rroMorrlbro 6u6oro'Horo nona (noMeroAy Knrrr'ro) orI'IH I'I3 AereKTopoa nu6upaerc.{ 6onee uupoKoloJrocHbrM (xar no yrury, TaK rrrlo qacrore), qeM Apyfofi. Kar<ofi r{3 AByX AeTeKTOpOB npr4 srorr.r xa,uvr6p yercx?
39' Ecnra 6rr y 4ereft KarII4TaHa fpaHra 6rm Masruur oyxo c qpe3Bhrrraffno u*u'na3aryxaHl{eM' Ha rarofi yroJl 6rr orKJIoHI'JIacb rrJrocKocrb xaqanuir [ocJre KpyrocBerHorotryreuecrBvIfl' rro 37it uapatnenz? flpo4oJlxlareJrbnocrb rryrerrrecrBr4.rr - 365 anefi.
40' Ha xaxoft yroJl IloBopaqllBaercs. rurocKocrb xarralwfr Ma.f,THr.rKa oyro s ca'Kr-Ilerep6ypre:a cyrru?
4'l'Ha xaxofi yroJl noBopa'fiBaercfl noJltprz3arlus. cBerarrpr{ npoxoxAe'r{rr qepe3 3 nrarxacBeroBoAa, 3aKpyqeHHoro B BAAe Cnupanv c paAr4ycoM 5 clr u IIIafoM I CU?
42' cne't, floJrtpl{3oBaunrrft nraneftno no X, upeo6paryerc.rr B cocrorHr{e c rurueftHofttroJlrplBallzeii uo4 45'a) poraropoM,6) unacruurcofi),12. B xaxou cryqae 6yaer 6onr're ua6erreoMerpuqecxoft Sa:rr? Orner o6ocHonam.
43. To xe, naftru Ha6er reoMerpr4rrecxoft $arrr.
44' cnet' IroJlflpH3oBanurrfi npaBolll{pKynspHo, lponycxaror qepe3 rrnacrr4HKy ]u12,

opI'IeHTHpoBaHHyro onrl'qecKofi oc'o rIoA yuloM x K BeprIzK aJrvr, a3areM qepe3 Toqr{o raKyro xe
rIJIacrI4HKy' opveHTI4poBaHHyro ollTl4qecKoft ocrrc noA yrnoM -X K BeprgKaJrr{. Hafituri3MeHeHr4e
reoMerprdqecxofi Qa:rr.

44. oue'rzre qyBcrBrzreJrbHocrb KBaHToBoro MarHeroMerpa.
45' Kar c [oMoIrIbIo Sa:onoft [racrrlHKr{ creJrarb 500/o ceeroAenrrreJrb AJ* x- rr y-rroJrrpr*aqzonnrx nao4?

46' To :xe' Ant [oJryBoluonofi v qerBeprbsoruosoft [iracruHKr4. lna unac tuut<u ]r/3?
4v ' HenonrprsoBaHHoe Ii3JryqeHue, nparoroBJreHHoe r,r3 x-rroirrp'3oBaHHofo u3nyrre'u,TenJloBoro lIcrorIHI.Ka (xar?) [ponycKalor qepe3 rlonyBoJrHoByro rrJracrr4HKy, opr{eHTr{poBa'Hyro

rIoA yHIoM 22'5o x x, 3areM c ,'oMolqbro rIpLI3Mbr fraHa, err4e.n*orqefi x- u y- noJrsprr3arlr4ro,Ha[paBJItIor Hil rBa oAHoMoroBbIx AereKTopa (uro oro 3HaqLIr?). Kar r43Mepnrb HopMapoBagHyroKoppeJrrrl[onHyro Synrcqrzrc g"y? r{enay oua 6y4er panua?
48' Eyaer JII'I trpotBJlttrcx e$$enr <crprrrofi [oJrspkr3arl nkr>> Alrs.conHeqHofo csera?49' oupe4eleul{e KoppenflrlrzouHofi SyHrcqrEr,r 

"ropo.o 
rop.rrAKa G+-. Kax ee zsuepurr?50' onpeAereu'e z cxeMa r.r3MepeHr{s Koppenrrlr4oHuofi syHxqa' G(2)**.51' Yxaxzre rBa He3aBI{crIMbIX t4HBapI4aHTa npeo6pasosaHuft noJlrprr3arl[rr BToporo

''OPfl'qKA 
NO NOJIIO II OAI4H I.HBAPTIAHT qE,IBEPTOTO NOPflAKA ,,O IIOJIIO.52' oAun qe,'oBe* (ua^eoneu ero X) yrBepxAaer, sro KorAa 4nyx(fotoHurrf cner flaAaer Ha50-% cneroAeJrlrreJrb, o6a sorona BcerAa HatrpaBnflrorc, B orHH BhrxoA. rlpan nrz X?



1.

53. Lllafixnre (*) n cocrorHr{r{ ,,cxaroro 
naryyua,, l0)+cl2), c<<1.

54' lloraNHre' qro AJL' cxaroro BaKyyMa (a2) ornrauHo or HyJrf,, a (a) panHo HyJrro.55' Fllafiarare HopMI4poBaHHyio Kopperrrrlao'Hyro Syurquro Broporo noprAKa ge) B
cocro;rHr.rr4 "cxaroro naryyua', 

| 
0)+cl2), c<< I .

56' Hapucyfire cxeMy sKcnepl{MeHTa rro sa6moAeHuro aMUrr{TyAHoro cxarr4.,r.
57. Hapzcyftre cxeMy oKcleprzMeHra tro ua6moAeszro KBaAparypHoro cxarr.rr.58' 3auprruzre npeo6pasoBa'Lrfr Eororuo6on a rru_ HeBbrpoxAeHHofo napaMerpr{qecKoro

ycI'IJII{TeJL'I' IIoxaNIEre, qro oHIr coxpantlor KoMMyrarlproHHbre coorHorrreHrzr.
59. I4so6pa:ute na sasonofi urocxocrr,r cJreAyroque cocro flHLrfl eBera1) cxaroe no Koop.{r4uare;
2) c:Karoe no @ase;
3) cxaroe ro qucny $or:oHon;
4) cxaroe no Sa^:e 14 KoopAr4HaTe oAHoBpeMeHHo.
(i0. Kax nonyrr.rrb B gKcrreprrMenre 4nyxsorosurrfi cBer.

napaMeTprl qecKoe p acce xuue?
6l' Ketr nolyrl'ITb B gKclepLIMeHTe cBer c aHTr.rrpynuuponroft, krcrroJrb3yrr c[oHTaHHoe

napaMeTprzqeoKoe paccexHue ?

CaprocrosreJrbnafl pa6ora acrupauToB
Ilpe4uoraraer o3HaKoMne'r{e c BonpocaM' reoperrauecxofi

Bhrno JrH eHrde tflp aKTr,rqecKr4 x 3 aAaH uit. B apuanlur s a4anuft :

Pelreuue ypanneuraft JlarpauNa AJrr Susuuecroro MarrHr.rKa. llccre4onaHue 3aBr4cr.rMocrrz
rrepr4oAa xone6aHras or rrapaMerpoB cr4creMbr.
Pe[renae ypanneuufi JlarpaHxa AJI{ AB}D( cBr3aHHbx SusuvecxrEx MarrHrrKoB. BrrscHeHneyclonuft $uuuruoro v He @uHv,uoro ABI{xeHr4r. }IccneAonanze 3aBr.rcr.rMocrr.r flepproAa
rone6anuft or napaMerpoB cr4creMbr.
Perueurae ypatBHe'kIs fenruronrqa cBe,4eHpreM ero K r{HTerpaJrbHoMy ypaBHeHr4ro B 3aAarre
Ar$parqrau sJIeKTpoMafHI'ITHbrx BoJIH (o4uovepuuft cnyuait, npruofi lr uuorosrannrrr
arropu'riuu).
Peureuue ypaBHeHl4fl felruroltqa cBeAeHr.reM efo K krHTerp€urb'oMy ypaBHeHr{ro B 3aAaqe
4zQpaxqur'r gJleKTpoMarHltrHhrx nonu (4nyrraepnrffi cnytait,npruoff a-rrroprarrra).
MeroA Moux>Kapno B 3alaqe cnyuaftnoro 6lyx4aHzr.

3a*auus BbIrIoJIHtIorct Ha KoMnblorepe c ucloJr*oBaHldeM cr.rcreMbr MareMarrirrecKr4x 14
I,rHXeHepHbx pac.r€ron MATLAB (rlu zntx aHaJrofuqHbrx cpeAcrB no nu6opy acnupanra).

Bonpocrr AJrfl rroAr"oroBKn K 3aqery
1' o6o6rleHHble KoopAI4HarbI, [pI{HIIrrn HarzMeHbruero Aeftcrnua, $yHrqux lrarpauxau

ypaBHerrue JlarpalrNa.

2. 3amonrr coxpaHeHl4r, MeroA r{HTerpanoB ABrrxeHr,I{.
3. ,{nuNeuue B rIeHTpanbHoM noJre. 3aAa.ra AByx ren.
4. Kore6arenrnoe ABr,rxe'kre @rzsu.recxux crrcreM, co6creeHHrre

BO3MyrrleHr.rfl.

5' KaHoHz'recKI'Ie ypaBHeHI4.f,. vpaeueuue fauumrona, cxo6ru llyaccoHa, ypaBHeHr,re
fauulrnoua-fl.rco6u.

6' BnerAeHrEe B gneKTpoAIzHaMI'IKy. Cracrenaa ypanueHufi Maxcnenna. llocra'oexa
HaqarbHbre H fpaHErrHbre ycJroBrz{, MaTepHilrbHbre ypaBH eflufr..

7 ' rloTeuqua-ubl gJIeKTpoMarHLITHofo rroJrq, xa;ru6ponoirHar zHBapHaHTHocrb.

He rrcrroJrb3ys c[oHTaHHOe

l{acTlr Kypca, a TaKXe

qacToThr, Teopl4t

2.

,)
J"

4.

5.

3AAAqI',,



9' l4snyueuue gJIeKTpoMarHI4THbx BonH. 3ana:4rnaroqile [oreuur.raJrhr. AunomHoe rr
KBa r{poyloJrbHoe r{3JrrreHr4e.

10. <Dynxquu fpr'ua anssepeHrlr.raJrbHhrx oreparopoB. rlepexo4 or 3araq B
4uS$epeHqr4aJrbHoM BlEAe K 3aAaqaM B r4HrerpaJrbHoM Br4re.

1 1' PeueHrae r4HrefpaJrbHbrx ypanneunft @pe4ro*nra 2-ropora B 3aAaqax
sJreKTporuHaMr.rKrr. (4ny^aepHu itt cttyuair, npavrofi a_rrroprzru)

12. Perueuue r,rHTerpaJrb'brx ypannenufi ope4ro*ua 2-ropo4a B 3aAarrax
9neKTpoAr'rHaMr.rKlr. (4nyuepHu it cnyuafi,, MHorosraluufi vero,4)

1 3. ?IHrerprurbHoe ypaBHeHr{e B TpexMepHhrx 3aAaqax gneKTpoAr,rHaMraKr.r.

14' Meroa MoHre-KapJro AJI' BbItIr{cneHI,Ii r.r'TefpaJroB r4 peme Hr4s 3ar'u.crarucrnqecxoft
(fuszxu.

15. Meroa Mourc-Kapno B 3aAaqe o clyuafinorra 6lyx4aluvr.
16' @Prsn'recKat KI'IHeruKa. Ypanneune Borlquaua, rzHTerpaJr cronxuonenafi.
17. OHgura nJriBMbr. ypanHeuze Bnacona.

7' yqElBHO-METOArlqEcKoE pr I,IHOOPMAUI,IOHHOE OEECTIEqEHI4E
AI4CUI4IIJI'IHbIdbIIII4CJII4TEJIbHA.fl OII3I4KA>

lLl leHoBHa{ Jrr{Teparypa:

1) r{ucuenubre MeroAbr [3ne*poHH'ft pecypc]: yve6. noco6ae / E.B.
crep. - M.: OJII4HTA, 2015. - 172 c.

Kapuauona. - 2-e uzg.,

2) r{rac"rrenHble MeroAu [Snexrpor-rnrrft pecypc] / H. C. Baxea-rron, H. II. Xu4rcon, f. M.
Ko6emron' - 8-e ras4' (sn.). - M.: BI'IHOM, 2015. - (Knaccauecxufi yHr{Bepcr{rercruft yre6n7x). -
639 c.

3) oyurrgouamnuft aluru3 [onexrpoHHuft pecypc]: yve6Hoe uoco6ue r B,Jr.
Kpenroropcr<ufi - KasaHr : I,Is4arelrcrno KHITITY, 20 I 4. - 1 I 6 c.

1) Merogu MareMarrrqecxoft (fnsurcu
KpacHorpcr<: ICOV, 2012. - 152c.

[SnerrpouHuft pecypc] / Bapamnoe B.A.

8. Srexrpouafur,rrHbre BonHbr.
HerraouoxpoMarllqecKl4 e Bo JIHbr. OHsIa.IecKas

Monoxporraarr4rrecKar rlJrocKa, BoJIHa.
I,I MATEMATAqECKI{E MO,IIEJII,I.

MATLAB: nypc ner<quft

K.3. - 2-e usp,., rzcup. - M.:

2) Brrvr'rcnr,rreJrbHbre MeroAhr. Teopua u [paKTr,Ka B cpeAe
[3nerrponH'fi pecypc]: vve6Hoe noco6ue Anfl By3oB / llnoxorHuxoe
fop.auar n:llrnvrfl. - Tenerou, 2013. -496c.

3) Jlauaay n. 8., Jla$rIrnu E.M. Teopernsecna.f, dlu.:Hxa: V.re6. lIoco6.: {na nyson. B 10 r.T I' Mexanl'IKil. - 5-e m:r., crepeor. - M.: @I,I3MATJII{T, 2012. - 224 c,. - ISBN g7g-5-g221-0g1g-
5

8. MATEPITAJIbHO.TEXHZqECKOE OBECTETIEHUE AI,ICIII4IIJII,IHbI
Yqe6uuft cepBep Bo BHyrpennefi ceru yHrzBepcnr era, Ha KoropoM synrcqzosupyer cafir

At4crIpIrIJII.HbI' Kponae roro, Ha cepBepe cryAeuTbr pi*Merrlaror pe3yJrbrarbr BbrnoJrHeHr.r,
caMocro{TeJrbrrbrx pa6or.

Kounnerr MynbrnMeAnftnrx flpe3eHTalluft no 3-uy pas4eJry Kypca. B cnyvae orcyrcrBr4,
Bo3MoxHocrla npoBe.4eHzs sausT]uir B yxe o6opy4onaHnofi MyJrbrr4MeAzfiuun npoeKTopoM
ay4[TopLrr4l4clloJlb3ylorc.fl nepeHocuofi enpan u [poeKTop, rrMe]oulr4ecr ua xaSeape cDeilIM.



Pa6b.tra{ nporpaMMa Ar,rcqLrlJrr{Hbr

Ilporpaiurra& paccruorpena r{ o4o6peHa Ha 3ace&annu
flporoxon N, rc6t or f O6/g- ,oou
3aneAuoq{.rilr xa@egpofi

-E:--zz. a
, rIoAIII4C6)

freouo-Mero.4rrrrecKoft xourEccrzlr

(npoSunro) no4roronKa Jlagepuax

uaupanneiruro

fugKa
Pa6ouylo pporpaMMy cocraBr{lr

PeqeHseHTt

(npe4cranl.nelr pa6oroAareJu

Pa6o.ras uporparranaa paccMorpena

HarpaBneH4n 03.

fusra
flporomon*n /3) o,
Ilpe4c e4arorr, KoMr4ccrl rz

Pa6o.ra.ir rporpaMMa o4o6peHa na

flporoxor 3ac<, ralufl. rca$ eapu J\i:

cocraBJreHa B coorBercTBr'r.r c rpeo0naruxuz @foc Bo no
I4 Ha[paBJreuuocrr4 (npoSznro) no4roronrz Jla^:epnax

/u
,d{zae/,/./- Z.r e4z,

(Mecro pa6orrr, AoJrxHocrr.

raSe4pu

JIITCT IIEPEYTBEPXNEHTIII
PAE O rIEIZ IIp oIpAMMhI IrrcI{I4trJITIHhr

no4nucr)

14 OAOOpeHa Ha 3acenali.hru

r4 HanpaBJreHHOCTr{

y.le6Hrrft roa

ro.4aOT

3aneAyrorqr.rft rca0eApoft

Pa6o'ras rporpaMMa o4o6peua Ha yve6Hrrfi roa
Ilporoxon 3ale,\aHnflr<a$e4prr Jrlb _ or
3ane4yrorqzfi rcaSe4poft

Pa6o'{a"f, nporlpaurraa o4o6peHa Ha yveOurrfi roa
llpororon saQe4auur r<a$e4prr l,llb --- or r-o4a

-f o6-,tt- roou

(@I4O, no4nzcr)

3ane4yron1ufi raSe4pofi


