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1. Mecro nucummumnsl (Moayis) B ctpykrype OITIOIT BO:
JMCHIHUIUIMHA OTHOCUTCS K 6a30Boi yactu OITOIT BO (Moaynb «MaTemMaTn4eckoe MOICTMPOBAHUE CIOKHBIX CUCTEM U TPOLIECCOBY), U3yUaeTCs B
TPETHEM CEMECTPE.

2. Bxogubie TpeOoBaHUS 411 OCBOSHUS TUCIUTIIMHBI (MOAYJIs), PEIBAPUTEIbLHBIE YCIOBUS (€CIIH €CTh):
OTCYTCTBYIOT

3. Pe3ynbTarel 00yueHUs 10 TUCIUILIMHE (MOIYIIIO):

Ili1anupyemble pe3yJbTAThl 00yUeHHUS N0 JUCHUILIMHE (MOAYJII0)

YK-3. CnocobeH pa3pabaTbiBaTh, 3HaTh
peaM30BBIBATh M YIIPABIISATH OpraHU3aI[MOHHBIE CTPYKTYPbI IPOEKTHOM EATEIbHOCTH; METO/Ibl aHAIN3a WH(OPMALIUH.
MIPOEKTOM Ha BCEX ATarax ero Ywmerb:

’KH3HEHHOTO LIMKJIA, IPeIyCMaTpiBaTh | PA0OTaTh ¢ HOPMATHBHO-TIPABOBBIMH U HAyYHBIMU HCTOYHHKAMH HHYOPMALHH.
¥l YIUTHIBATh IPOGIIEMHBIE CUTYalluK i | BJaleTh:

PHCKH IIPOCKTA. CHCTEMOM TOHATHUH, XapaKTEPU3YIOIIUX OTIUYHS B CHCTEMaX HAYYHBIX TUIIOTE3 U HAYYHBIX METOJIOB;
HaBBIKAMHU U TOTOBHOCTBIO K CaMOCTOﬂTeHLHOMy BBIITOJIHCHUIO 3aIaHHUN.

OIIK-3. CnocobeH co31aBarh 3HaTh:

aHa_]'H/I3I/Ip0BaT]:, MaTEMaATHUYCCKUEC U MAaTEMATUYCCKUC U I/IH(i)OpMaIH/IOHHBIe MOJCIIH, HeOGXOI[I/IMbIe JJIA peIIIeHI/IH 3aJga4d, CBA3aHHBIX C peaHHSaHI/Ieﬁ

MH(OPMAIMOHHEIE MOIEIH pohecCHOHANBHON IEATEILHOCTH.

YMerTh:
HpI/IMeHHTL MATEMATHUUYCCKUC U I/IH(i)OpMa]_II/IOHHBIe MOACIN IJId pemeHI/m 3aJa4, CBA3aHHBIX C peaﬂnsauﬂef/'l
npodecCHOHATLHON IEATENLHOCTH C YY€TOM MX OTPAaHUYEHHUH U TPaHUIIBI TPHMEHHUMOCTH.

HpO(l)eCCI/IOHaHBHLIX 3aia4, YYUTbIBATb
OrpaHNYCHUS U I'PaHUIBI
MPUMCHUMOCTHU Moneneﬁ,

Baaners:
UHTCPUPCTUPOBATE IMOJIYICHHBIC CIIOCOOHOCTH CO3/[aBaTh MHHOBAIIMOHHBIC METO bl PEILICHHUS 3a/1a4, CBSI3aHHBIX C peanu3aiuei mpohecCHOHAILHOM
pE3yJIbTAThl U CO3aBaTh NESTEIEHOCTHL.
MHHOBAIIMOHHBIE METO/Ibl PEeIIeHUS
3a/1a4 B 00J1aCTH HHPOPMATHKHU U
MaTEMaTHYECKOT0 MOJEINPOBAHMUSL.
3HaTh:

[1IK-7. CnocolGeH CTpyKTYpHUpOBaTh
o0IIyI0 CXeMy pelleHus 3a7ayd B
obnactu MH(pOpPMaIMOHHO-
KOMMYHHUKAI[UOHHBIX TEXHOJOTHH, a
TaK)Ke OMNPEACIUTh COBOKYITHOCTh H
0COOEHHOCTH pUMEHEHHUS
ANTOPUTMUYECKUX W  HPOTPAMMHBIX
CpeACTB Ml KaKAOro M3 JTAroB

TunoBsie ctoco6s! CTPYKTYPUPOBAHMSI CXEM pelIeHHs 3aa4 B 001acTi HHGOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH; TUIIOBBIE AJITOPUTMUYECKHE U TPOIPaMMHBIE CPEJICTBA AJISl PELLEHUS
3aja4 B 00J1aCTH UH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI 0COOEHHOCTH MPUMEHEHUS PELICHHS
3aa4u B 00J1aCTH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

YMmers:

paspabaTsiBaTh CXEMBI PELICHHUS 3a7a4 B 00JacTi HHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH C
VICIIOJIb30BAHNUEM THUIIOBBIX aJITOPUTMHUYECKUX U IIPOIPAMMHBIX CPEICTB.
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MOJyYEHHOUN CXEMBI.

Baagern:
OnbIToM pa3paboTKu CXEMbI PEIICHHS 3a1a4d B 001acTH HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN C
HCIIOJIb30BAHUEM TUIIOBBIX AJITOPUTMUYECKUX Y IIPOTPAMMHBIX CPEJICTB

ITK-8. Criocoben OTIPE/ICIISATh
KOMIIOHEHTHBIH COCTaB U apXUTEKTYPY
CUCTEMBI MH(POPMAIIMOHHBIX
TEXHOJIOTUH B COOTBETCTBUU C €€
Ha3HAYCHUEM, OCYIIECTBIISATh
ONTUMAIILHBIA  BBIOOP COBPEMEHHBIX
CpeICTB ee pa3paboTku u
COIIPOBOKICHUSI.

3HaTh:

KOMIIOHCHTHBIN COCTaB M apXUTEKTYPY, CPEICTBA Pa3pabOTKU M COMPOBOKICHHUS TUIIOBBIX CUCTEM
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

YMmeTh:

OTpeNIeATh HA3HAYCHUE CUCTEMbl HH()OPMAITMOHHBIX TEXHOJOTHUN, OCYIIIECTBIISATh aHATIU3 €€
KOMIIOHEHTHOTO COCTaBa M ApXUTEKTYPHI; OMPEAEIIATH BOZMOKHBIE CPEICTBA Pa3pabOTKU M COMTPOBOXKICHUS
cUCTEeMbI HTH(POPMAIIMOHHBIX TEXHOJIOTHH.

Baanern:

OnbITOM pa3pabOTKH ¥ COMPOBOKIAECHH CHCTEMbI MH(POPMAITMOHHBIX TEXHOJIOTHHA

MIIK-3 CrnocobHOocTh pa3pabaThiBaTh

s dhexkTuBHOE CHUCTEMHOE u
MIPUKIIATHOE MPOrpaMMHOE
obecrnieueHue JUTST
CYNEPKOMIIBIOTEPHBIX ~ CHCTEM U

BBICOKOITPOU3BOAUTCIIBHBIX KJIACTCPOB.

3HaTh:

OCHOBHBIE€ METOJIBI U MOAXOAB! JJI1 ONTUMU3ALNU ITOCIIEA0BATENIBHBIX U ITapayieIbHbIX IPOTPaMM;

YMmeThb:

OIIeHUBATh d(P(HEKTHBHOCTH PACIIPEICIICHHBIX AJITOPUTMOB;

Baagernb:

HABBIKAMU HCIIOJIb30BAHUSI COBPEMEHHBIX HMHCTPYMEHTAIBHBIX CPEACTB A MPO(UIMPOBAHUS U aHAIIM3a
[IPOU3BOJIUTENILHOCTY HAPAJIICIBbHBIX IPOrPAMM.

4. O0beM IUCIUIUTHHBI (MOIYJSI) COCTAaBJISIeT 3 3.€., B TOM 4Huciie 36 akaJeMUYeCKHMX 4acoB, OTBEJCHHBIX HAa KOHTAaKTHYIO pa0OTy OOydYaromuxcs ¢

npenoaaBaTeyicMm, 72 AKaJICMUYCCKUX YaCOB Ha CaMOCTOATCIIbHYO pa60Ty 06yan01111/1xc;1.




5. ConepxaHue TUCIUILUIMHBI (MOYJIs), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jiesiaM) ¢ yKa3aHueM OTBEJEHHOTO Ha HUX KOJMYECTBA aKaJeMHUECKUX 4acoB
Y BUJBI yUCOHBIX 3aHATHIA:

5.1. CtpykTypa IUCUUIUIMHBI (MOAYJs) [0 TeMaM (pa3jenam) ¢ yKa3aHueM OTBEJIEHHOTO Ha HUX KOJMYECTBA aKaJeMHUECKUX YacOB U BUJbI YUCOHBIX
3aHATHHN (B CTPOTOM COOTBETCTBHH C YUEOHBIM TIAHOM)

HaumeHoBaHue pa3jie/ioB H TeM THCHHMILJIMHBI HoMuHaJIbHBIE TPY103aTPAThI 00y4YaI0IIerocst
(MonyJs), KonTakTHasi padora g =
(padota BO B3anMo/eiicTBHH € g §.
®opMa NPOMEKYTOUYHOM ATTECTALUM 110 npenogaBaresiemM) = =IO
AMCHUIJIMHE (MOAYJII0) Buabl KOHTaKTHOI padoThI, CamocrosiTeabHas ;) Z E E
aKaJeMHYeCcKHe YaChl pabGora 4 g § g
o0yualomerocs, E = 8=
< % aKaJieMuYecKue g 28 =
= 2 < S E 4 qackl g e 5 5
£ % E £ arc = s > Z
=g = =S = o s =
» 2 » 3 3 g
& 8 - )
Tema 1 Knaccnueckas Teopema Beiiepmrpacca u eé 16 24 orpoc
000011eHNS 17151 CUIIBHO U ¢1a00 MOJTyHENPEePhIBHBIX 8
CHM3Y (YHKIHMH B THIOEPTOBOM MPOCTPAHCTBE.
Tema 2 BeImykJiible ¥ CHITBHO BBITTYKIIbIE (DYHKIIUH. 8 16 24 orpoc
Tema 3 WtepanoHHbIe METOIBI TPAAMEHTHOTO THITA 10 20 30 OTIpoC
Tema 4 Merog HeroToHa 10 20 30 onpoc
Jlpyrue BUbl CAMOCTOSITENIbHOW PabOThI
(OTCYTCTBYIOT) B B B
[TpomexxyTouHas aTTecTanus (9K3aMeH)
Hroro 36 72 108 —
5.2. ConeprxaHuie pa3/ienoB (TeM) TUCIIATITHHBI
Ne n/mn HaumenoBanue Copepxanue pa3zienoB (TeM) TUCHUILIINH
pa3zenos (TeM)
JMCLUIUIMHBI
1. Tewma 1 Kiaccuueckas reopema Beiiepmitpacca u €€ 000011eHUs TSl CHUIBHO U €1a00 TOJTYHENPEPhIBHBIX CHU3Y (PYHKITUT
Knaccuueckas B T'HJIb0E€PTOBOM IIpocTpaHcTBe. KOMIAaKTHOCTH M ci1abasi KOMIAKTHOCTb.
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Teopema
Beiepmrpacca u e€
000011IeHAA IS
CHJIBHO U c11abo
MOJTYHETPEPBIBHBIX
CcHH3Y QYHKIMN B
THIHOEPTOBOM
MIPOCTPAHCTBE.

Cnabas nonyHenpepbIBHOCTb CHU3Y KBaJPaTHYHOrO (DyHKIIMOHAJIA.

OnemeHTH! AU (HEepeHINATBHOTO UCYHUCIICHUS B THIIHOEPTOBBIX MTPOCTPAHCTBAX.

IlepBas u BTOpas Npou3BOHbIE KBaApaTUUHOIro (pyHKIMOHANA. [Ipon3BoaHas ciaoxHON QyHKIUN. DopMyIibl
KOHEUHBIX [IPUPAILECHHMN.

JIuHeWHbIe 3a1a4U ONITUMAJIBHOIO YIIPABJICHUS C KBaJPATUYHBIMU KPUTEPHUSIMH KaueCTBa.

Tema 2 Brinykibie
Y CHUJIBHO BBIITYKJIBIE

byHKIHH.

Teopema 0 JI0KaTbHOM MUHUMYME BBITYKJIBIX QYHKUIUN. Y CIIOBHE ONTUMAIBHOCTH U1 TU(dHepeHIIMpyeMOro
¢byHkunonana B (hopMe BapHallMOHHOTO HEpaBeHCTBA. KpuTepuu BHITYKIOCTH M CHIIBHOM BBIITYKJIOCTH IS
GbyHKIUH, UMEIOIINX MEPBbIE U BTOpBIE ITpou3BoIHbIe. Teopema BeliepuiTpacca A CUIBHO BBIMYKIIBIX ()YHKITUH.
VY CIioBHsI CHITBHOM BBITYKJIOCTH KBaIPaTUYHOTO (pyHKIMOHANA. [IpoeKnns TOYKH Ha MHOKECTBO, YCIOBUS €€
CYLIECTBOBAHMSI U €MHCTBEHHOCTH. HecTporas cxumaemMocTh onepaTopa npoektupoBanus. [Ipoexiimonnas gpopma
KpUTEpUs ONTUMAJIBbHOCTH.

Tema 3
Hrepannonnbie
METO/bI
IPAJIMEHTHOTO THIIA

HTepalioHHbIe METO/IbI IPAJAMEHTHOIO THUIIA: CKOPEHIIEro CycKa, MPOEKIMU I'PaJIueHTa, YCIOBHOTO I'PaIuEHTA.
VYcnoBus X CXOMMOCTH U OLIEHKH CKOPOCTU CXOJAUMOCTH JUIsl CUJIBHO BBINYKJIBIX (DYHKIUH B THILOEPTOBOM
IIpocTpaHcTBe. METO | CONPSKEHHBIX IPAJUEHTOB B KOHEYHOMEPHOM IPOCTPAHCTBE JJIsl KBaAPATUYHBIX CHJIBHO
BBINYKJIBIX QyHKIUH. [IpuMenenne Meroaa K pyHKIMoHaIaM o0IIero B1ia B THIIbOEPTOBBIX MPOCTPAHCTBAX.

Tema 4 Meton
Hrrotona

Metoxa HetoToHa. Yca0BUS CXOTUMOCTH U OLIEHKA CKOPOCTH CXOJUMOCTH JUIsl CUIIBHO BBIMYKJIBIX (DYHKIMIA B
ruiib0epTOBOM npocTpaHcTBe. O0Ias 1 KaHOHUYECKas 3a/1a4ya JUHEeHoro nporpamMmupoBanusi. Kpurepuii yriaoBoit
TOUKH JJIs1 KAHOHUYECKOM 3a1aun. CUMILIEKC-METO 1151 KAHOHMUYECKOW 3a7jauil TIMHEHHOT0 MPOrpaMMHPOBAHUS.
MeTo NICKYCCTBEHHOr0 6a3uca Jiisi OThICKaHHs CTApPTOBOM YIJIOBOM TOYKH.




6. ®onp oneHouHBIX cpenctB (POC, olleHOYHBIC U METOAMYECKUE MAaTEPHAIIbI) JIJIsl OLICHUBAHUS PE3YIHTATOB O0YUECHHSI TI0 JUCITUTIINHE (MOYIIIO).

6.1. TumoBsie KOHTPOJIBHBIC 3aJaHus WKW HMHBIC MAaTCpHaJIbl IJId MPOBEACHHUA TCKYIICIO KOHTPOJIA YCIIEBACMOCTHU, KPUTCPUH M HIKAJIbl OLICHWBAHUSA (B
OTCYTCTBHUC YTBCPKACHHBIX COOTBCTCTBYIOIUX JIOKAJIbHBIX HOPMATHUBHLIX aKTOB Ha (I)aKy.]IBTeTe)

OﬁpafﬂILI MUCHBMEHHBIX KOHTPOJbHBLIX 3aJaHui aJ1s TEKYLIET0 KOHTPOJIA YCII€EBACEMOCTH Ha dTalax leOMe)KyTO‘lHOﬁ aTTeCTanuu.

Tema 1 (3 3aganus).
1. PaccmarpuBaroTcs 3a1a4 MUHUMU3AIMH (YHKIIMA ABYX MEPEMEHHBIX

Jo,y) - inf,  (xy) €U,
Ha TPEX NOMYCTUMBIX MHOXecTBax: 1) U = U; = R?, 2)U=U,={y=0}, 3)U =U; ={x <0,y < 0}. Perunre 311 3a71a4u, T.€. B KKIOH U3
HUX HalJUTe HIDKHKUE TpaHu J;, 1 MHOXkecTBa Uy, I = 1,2,3, onTUMaNbHBIX pEHICHUH.

2. B runs6eproBoM npocTpancTse [ 3amana GyHKIMS
oo

Jo) =
n=1
Ornpenenute, SIBISETCS A OHa 1) BBIMYKJIOH, 2) HEMPEPHIBHOM, 3) MONYHENPEPIBHON CHU3Y, 4) c1ab0 HEMPEPBIBHOM, 5) c1ab0 MOoNTyHepephlBHOM
CHU3Y.

3. I/I3o6pa3HTe Ha KOOpI[PIH&THOfI IJIOCKOCTU YCTHIPEC MHOKCCTBA:

A={x>0,y>0,xy =1} B={0<x<1,x(1—-x)y>1} AUB, ANB.
Omnpenenure, 001aaeT M KaXXA0€ U3 HUX CBOMCTBaMH 1) BBITYKJIOCTH, 2) 3aMKHYTOCTH, 3) OTPAaHUYEHHOCTH.

Kpurepun oneHok

KonnuecTBO BEINOJIHEHHEBIX 3a0aHN 1 2 3
OnecHka 3.0 4.0 5.0

Tema 2. (3 3amanus)

1. B npocrpanctee R? mepeMeHHbIX (X,V) HaiiuTe MEPBYIO U BTOPYIO MPOM3BOHBIE (YHKIMH

1
fx,y) = (x+y)? + =

2. Vcnonp3ys HaiiieHHBIE POU3BOHBIE, HccieayiiTe GyHKIHIO f (X, y) Ha BBITYKIOCTh U CHIIBHYIO BBIITYKJIOCTh Ha MHOXKECTBE
x>0,y>0.
3. B runs6eprosom npocrpanctee L?(—T,T) naiimute nepsyio npoussoanyio J' (u) € L>(—T,T) pyHkuuonana
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2

T/t 2
= ds) dt
J(w) fo ( f_tu(S) S>
Kpurepum ounenok

KosmuecTBO BBIITOJIHEHHBIX 3aJaHUN 1 2 3

Orenka 3.0 4.0 5.0

Tema 3. (2 3aganus)
1. B mpocrpanctBe R? nepemennbix (x,y) HocTaBleHa CIeAyOLIas 337a4a MUHMMU3ALMH C OTPAHUYEHUAMU:
fx,y)=2x*+(x—-y)?->inf, 1<x<3, -2<y<2.
DTa 3a7aya peniaeTcsi MeTOAOM YCJIOBHOro rpaaueHta. Ilporecc HaunmHaercst B Touke Uy = (3,0). Haiiaure chemyromiye MpHOTHKEHUS.
OcTaHOBHUTE UTEPAI[HOHHBIN MPOLIECC TP IEPBOM IMOMAJaHHHA BO MHOYKECTBO ONITUMAJIbHBIX PEIICHUH.
2. B OeckoHEYHOMEPHOM THIILOEPTOBOM MPOCTPAHCTBE H TMOCTaBjIeHa CIIEAYIOIIAs 3a/[aua MUHUMHU3AI[HH C OTPAHUYCHHUSIMU:
Jw) = ||lu —(a,w)a|* - inf, (a+b,u)=>1, (bu)>1,
rae a,b eH, ||la|| = ||b|]| = 1,{(a,b) = 0. Drta 3agaua perraeTcsi MeTOAOM MPOEKIHH I'PAAMEHTA C MOCTOSHHBIM ImaroM a = 1/2. Ilpomecc
HAa4YMHACTCSA B TOYKEe U, = —a + 2b. Haiigute cnemyronue npubmvxeHus. OCTaHOBUTE MTEPAMOHHBIA MPOIECC NPHU MEPBOM ITONAJaHUUA BO
MHOKECTBO ONTHMAIIbHBIX PEIICHHIA.

Kpurepun onenok
KonnyecTBO BRINOIHEHHEBIX 3aaHUI 1 2
Orenka 4.0 5.0

Tema 4. (2 3aganusn)
1. C moMompr CHMILIEKC-METO/Ia PEIINTe KAHOHUYECKYIO 3a/1a4y JIMHEHHOTO MPOrpaMMHUpPOBAaHKs B pocTpaHcTBe R* mepemeHHBIX
u = (Uq, Uy, U3, Uy):
J(w) = (c,u) - inf, Au = Db, u=0, c=(-2,-1,-3,-1), A= (1_21_51_21) b= (‘1})
B kauecTBe HayaabHOTO TPHONMKEHHS BO3bMUTE TOUKYy Vo = (0,0,1,1). Ha kaxmom mare ykas3pIBaiiTe HalJIEHHOE BaMH OYEPEIHOC

NPUOIMKEHUE V) U COOTBETCTBYIOIIEE 3HAUeHNE QyHKIMU [ (V).
2. C moMompo KiIaccuyeckoro meroaa HbI0ToHA ¢ TOCTOSIHHBIM IIArOM Q) = 1 pemmTe CIeIyonyro 3a/1a4a MUHIMA3AUU 0e3 OrpaHuveHui B
0eCKOHEYHOMEPHOM T'HIIbOepTOBOM IpocTpaHcTse H:
J) = allu — flI* + bllu — g||*> > inf, ueH.



B kauecTBe HavanbHOrO NMPHONMKEHUS BO3BMUTE TOUKY Ug. Haiinure cienyromme npubmmkeHus. OCTaHOBHUTE BBIYHMCICHUS NPU NEPBOM
TMONajaHud BO MHOMKECTBO ONTHMANBHBIX pelieHuil. WHIuBMAyadbHble BapUaHThl 3ajaHuil pasnauyaiorcs kodpduimentamu a,b €eR! u
anemeHtamu f, g, ugy €H.

Kpurepun oneHok
KosmuecTBO BBIITOJIHEHHBIX 3aJaHUN 1 2

OneHka 4.0 5.0

6.2. TumoBsie KOHTPOJIbHBIC 3a/laHHA NJIWM UWHBIC MaTCpHUaJIbl JJIs ITPOBCACHUA HpOMe)ICYTOIIHOﬁ aTTeCTalluy 110 AUCHUIIMHEC, KPUTCPHUH U IIKAJIbI
OLICHUBaHUA

Bonpocsl k sk3ameHy
1. 1 Knaccuueckas Teopema BeliepiiTpacca B KOHEYHOMEPHOM IIPOCTPAHCTBE U ee 000011IeHne Ha cy4ail MOJTyHEeNpepPhIBHOTO CHU3Y

(byHKIIMOHATA B THIILOEPTOBOM MTPOCTPAHCTBE.

2. Teopema Beiiepirpacca 115 ci1abo mosyHenpepbIBHBIX CHU3Y (pyHKIIMOHANOB. /locTaTouHble yCI0BUs C1a00i MOTyHENPEPbIBHOCTH CHU3Y U
ciaboii koMnakTHOCcTH. Crabast MoyHeNnpepbIBHOCTh CHU3Y KBaJlpaTUUHOro GpyHKIHoHana. Cnabas KOMIAKTHOCTh HEBBIPOXKIEHHOTO
JIUIUIICOUA.

3. DnemenTts! mudpepeHInaTBHOTO NCYHUCICHUS B THIIBOEPTOBBIX MTpocTpaHcTBax. [lepBast 1 BTopast MpOU3BOIHBIE KBAAPATUIHOTO (DYHKIIMOHATIA.
[IpounsBoHas cioxHON QyHKIMH. POPMYJIIbI KOHEUHBIX HpUpAIEHUH.

4. JluneliHble 3aja4y ONTUMAJILHOTO YIPABJIEHUS C KBaJPAaTUYHBIMU KPUTEPUSMHU KayecTBa: CYyIIECTBOBaHUE pEeMICHUHN U TU(PepeHIUPYyEMOCTb
(YHKIIMOHAJIOB.

5. Beimykible U CHIIBHO BBIMYKIbIE PYHKIUHU. TeopeMa o J0KaIbHOM MUHUMYME BBIMYKJIBIX (YHKIUN. Y CIOBHE ONTUMAIBHOCTH IS
muddepennmpyemoro pyHKIMOHaNIA B (popMe BaprUallMOHHOTO HEPAaBEHCTBA.

6. Kpurepuu BBIYKJIOCTH U CUJIBHOM BBITYKJIOCTH sl (PYHKIMH, MMEIOIIUX MEPBHIE U BTOPBIE MPOU3BOIHBIE.

7. Teopema BeiiepmTpacca i CUIBHO BBITYKIIBIX (DYHKIIMOHAJIOB B THJILOEPTOBOM MPOCTPAHCTBE. Y CIOBUSI CUIILHON BBIMYKIIOCTH KBaIPAaTUUYHOTO
¢GbyHKIIMOHATA.

8. [IIpoexmus Toukn Ha MHOKeCTBO. CyIIECTBOBaHHE M €JMHCTBEHHOCTH IMPOEKIINU HA BBIITYKJIOE 3aMKHYTOE MHOKECTBO B THIILOEPTOBOM
MIPOCTPAHCTBE. XapaKkTepu3alus NPOSKIMN BApUAlMOHHBIM HEPAaBEHCTBOM. CBOMCTBO HECTPOIOM CKMMAEMOCTH ONEPATOPA MPOECKTUPOBAHHUS.
[TpoekmonHas Gpopma KpuTepHs ONTUMAIEHOCTH.

9. Meroxa ckopeiimero crycka. OneHKa CKOPOCTH CXOAUMOCTH JJISl CUIIBHO BBIMTYKIIBIX (QYHKIMI. MeToa CKOpeHIIero ciycka Juisi KBapaTUIHbIX
(YHKIIMOHAJIOB; SIBHBIE PacyeTHbIC (POPMYIIBI JUIS 11ara CIycka.



10. MGTO[[ MMPpOCKIHU I'padUCHTA. OI_[eHKa CKOPOCTH CXOOAUMOCTU MECTOa ITPOCKIUU I'PAAUCHTA C ITOCTOAHHBIM IIAaromM IJjist CUJIbHO BBIITYKJIBIX

GbyHKIHH.

11. Meton ycinoBHOrO rpaauenTa. OIeHKH CKOPOCTH CXOUMOCTH JJISI BEIMTYKIIBIX U CHUIBHO BBITYKJIBIX (DYHKITHIA.

12. Meton Herorona. OtieHKa CKOPOCTH CXOAUMOCTH JUISI CUIIBHO BBITYKIIBIX (DYHKITUH.

13. MeTton conpsi>KeHHbIX HAaIpaBlieHUH (Tpali€HTOB) B KOHEYHOMEPHOM MPOCTPAHCTBE 7Sl KBAAPATUYHBIX CHIIBHO BBITYKJIBIX (DYHKIIUH.
[Ipumenenue meToa K GyHKIIMOHATIAM OOILIEro BUJia B THILOEPTOBBIX MPOCTPAHCTBAX.

14. Kanonuueckas 3aja4a JMHEHHOT0 MPOrPaMMHPOBaHUS; KPUTEPUH YIIIOBOM TOUKH /11 KAHOHUYECKOM 3a/1a4u.

15. Cumriuiekc-MeTo 1 Uik KAaHOHMYECKOM 3a1a9u TUHEHHOTO TTPOorpaMMHUPOBaHUS.

INIKAJIA U KPUTEPUUN OIIEHUBAHMUA pe3yabTraroB 00yuenusi (PO) no nucuuniinHe

Orenka

BUBI OLICHOYHBIX
CpCACTB

2 (He 3a4TeHO)

3 (3auTeHO)

4 (3auTeHO)

5 (3auTeHo)

3HaHuA
(6106l OYEHOUHBIX
cpeocms: Onpoc, mecmot)

OTtcyTcTBHE 3HAHUI

quaFMeHTapHBIe 3HaHUA

OOmrue, HO HE
CTPYKTYpPUPOBAHHBIC 3HAHUS

CdopmupoBaHHbIe
CUCTEeMAaTUYECKHE 3HaHUS

Ymenust

(6U0bI OYEHOUHBIX
cpedcms: npakmuyeckue
3a0aHus1)

OtcyTcTBHE yMEHHI

B [CJIOM YCIICHIHOC, HO HE
CUCTCMATHYICCKOC YMCHUC

B 1enom ycnemnaoe, HO
cojieprKariee OTaeIbHbIC
po0esibl yMEHUE (IOMyCKaeT
HETOYHOCTH
HEMPUHIUITHATBHOTO XapaKkTepa)

Ycnenrnoe u
CHUCTEMAaTHYECKOe YMEHUE

HaBbiku

(BJIageHHUs1, ONBIT
JAesiTeJIbHOCTH)

(6U0bL OYEHOUHBIX
cpeocma: 8binoHeHue U
3auuma Kypcogou
pabompwl, omuem no
npakmuxe, omuem no
HUP um.n.)

OTCyTCTBHE HABBIKOB
(BIamenHwmii, OTIBITA)

Hanmune oT/ienbHBIX HABBIKOB
(Hanuume pparMeHTapHOTO
OTIBITA)

B nesoM, copmupoBaHHbIE
HaBBIKH (BJIAICHNA), HO
UCTIOJIb3yeMble HE B aKTUBHON

dhopme

CdopmupoBaHHbIE HABBIKH
(BmageHwms), npuMeHsIeMbIe
NP peLIeHUH 3a1a4
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7. PecypcHoe oOecricueHue:

7.1. IlepeueHb OCHOBHOM U JTOTIOJIHUTEIbHOU JTUTEPATYPhI

OcHoBHast TuTepaTypa

1. Nonkun,Hukonait iBanoBuy, Uncnenusie MeTobI : Kypc nekiuid. / H. Y. Monkun ; Mock. roc. yH-T uM. M. B. JlIomoHOCcOBa, Dak. BEIYUCI.
MareMaTtuku u kuoepHeTuku. - M. : MAKC Ilpecc : U3a. ota. pak. BMuK MI'Y um. M. B. Jlomonocoga, 2016. - 206. [1] c.

2. baxBanos,Hukomnait Cepreesuy, YucieHHble MeTOIBI : PemmeHus 3a1a4 u ynpaxxHeHus : yue0. mocodue ams cryneHToB By3oB. / H. C. baxBanos, A. A.
Kopmnes, E. B. Umwkonkos ; Mock. roc. yH-T uM. M. B. JlomoHocoBa. - M. : Jla6. 3nanui, 2016. - 352 c.

HOHOJ’IHHTGJ’IBH&H JIATepaTypa

1. Bacunse @. II., [ToramoB M. M., bynak b. A., AprembeBa JI. A. Meroapl onTuMu3auuu: y4eOHHK U TPAaKTUKyM Uid OakajaBpuara u
Maructpatypsl. M., U3narenscro FOpaiit, 2016.

2. Kynpssues,Koncrantun SkoBneBnd, Meroasl ontumuzanuu : yued. nocodue st By3os. / K. . Kyapsasues, A. M. Ilpynnukos ; Hai. uccnen.
anep. yu-T "MUON". - M. : FOpaiit, 2019. - 141, [1] c.

3. Cyxapes,Anekceii ['puropreBud, YncneHHbIe METOIBI ONTUMHU3AIMU : y4eb. W MpakTUKyM s akajn. OakamaBpuara. / A. I'. Cyxapes, A. B.
Tumoxos, B. B. ®enopos. - M. : FOpaiit, 2016. - 367, [1] ¢

7.2. IlepedeHp JIMIIEH3UOHHOTO IPOTPAMMHOTO 00ECTICUSHHSI, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOICTBA
[Tpu peanu3zanuu AUCHUILTUHBI MOXKET OBITh HCHOIB30BAHO CIEIYIOLIee IPOrpaMMHOE 0OecIieueHue:

[Mporpammusiii npoaykt Red Hat Enterprise Linux Server for HPC Compute Node for Power, LE, Self-support
[Tporpammusnii npoaykt Red Hat Enterprise Linux Server for HPC Head Node for Power, LE, Standard
Onepanuonnas cucrema SUSE Linux Enterprise Server 11 SP4 for x86_64

Onepanmonnas cucrema Red Hat Enterprise Linux Server 5.0 for x86_64

Onepanuonnas cucrema SUSE Linux Enterprise Server 10 SP3 for ppc64

Onepanuonnas cucrema Ubuntu 18.04.

N o o~ w D PR

[Tporpammuoe obecneuenue g Buptyanusanuu Oracle VM VirtualBox
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8. Omneparmonnas cuctema ALTLINUXMATEStarterkit 9 munensusGPL

9. IIporpammusiii mpoaykt JetBrains IntelliJ IDEA Community Edition Free Educational Licenses
10. ITporpammusrii mpoaykT JetBrainsPyCharm Community Edition Free Educational Licenses

11. ITporpammusriii mpoaykT JetBrainsCLion Community Edition Free Educational Licenses

12. ITporpammusrii mpoayktr UPPAAL (http://www.uppaal.org/) akagemuueckast JUIICH3HS

13. ITporpammusrii mpoaykT Java 8 (64-bit)Oracle Corporation

14. TIporpammusiii mpoaykT Java SE Development Kit 8(64-bit) Oracle Corporation

15. IIporpammusrit npoaykt NetBeans IDE 8.2 NetBeans.org

16. TIporpammusiii mpoaykT Dev-C++ Bloodshed Software

17. TIporpammusiii mpoaykTCodeBlocksThe Code::Blocks Team

18. TIporpammusiii mpoaykt Free Pascal 3.0.0Free Pascal Team

19. TIporpammusiii mpoaykT Python 3.5.1 (64-bit)Python Software Foundation

20. TTporpammusiii mpoaykt R for Windows 3.2.2 R Core Team

21. TIporpammusiit mpoxykrHaskell Platform 7.10.3 Haskell.org

22. Omneparmonnas cuctema Microsoft Windows 7 kopriopatuBHast akageMuuecKast JTUICH3HS

23. Omeparmonnas cuctema Microsoft Windows 10 Education akagemudeckast TuiieH3us

24. TIporpammusiit mpoaykT Microsoft ProjectProfessional 2013 akagemuueckast auiieH3us

25. TIporpammusiit mpoaykt Microsoft VisioProfessional 2013 akagemuyeckast auiieH3us

26. Tporpammusiii mpoaykTMicrosoft VisualStudioProfessional 2013 - RUS [Pycckuii (Poccust)] akamemudeckas JTUIEH3US

7.3. Ilepeuens npoheccnoHANBHBIX 0a3 JAHHBIX U HH(POPMAIIOHHBIX CIIPABOYHBIX CHCTEM
1. http://www.edu.ru — nopran MunucrepcTBa o0pazoBanus u Hayku PO

2. http://lwww.ict.edu.ru — cucrema denepanbabIx oOpasoBaTenbHbIX mopranoB «MKT B o6pazoBaHnm»
3. http://www.openet.ru - Poccuiickuii mopTasl OTKpbITOro 00pa30BaHuUs
4. http://www.mon.gov.ru - MunmcTepcTBO 00pa3oBanus 1 Hayku Poccuiickoii depeparuu
5. http://www.fasi.gov.ru - deaepanbHOE areHTCTBO 1O HAYKE ¥ HHHOBAIUSIM
7.4. TlepeueHp pecypcoB HH(POPMAITMOHHO-TEIICKOMMYHUKAITMOHHON ceTn «IHTepHET»

1. Math-Net.Ru [Dnekrponnsiii pecypc] : obmepoccuiickuii MareMatudeckuii moprai / Martemaruueckuit mHCTUTYT UM. B. A. CrekinoBa PAH ; Poccuiickas
akajemust Hayk, OTIelieHue MaTeMaTHIecKuX Hayk. - M. : [0. u.], 2010. - 3arm. ¢ Tutyn. 3kpaHa. - b. 11.
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URL: http://www.mathnet.ru

2. Yuuepcuterckas oubnuoreka Online [DnekTpoHHBIN pecypc] : anekTpoHHas oubnuoreunas cucrema / OO0 "Tupext-Meaua" . - M. : [6. u.], 2001. - 3ari. ¢

TUTYIN. 3kpaHa. - b. . URL: www.biblioclub.ru

3. YuuBepcanbHbie 60a3bl JaHHBIX East View [DnekTponHsIi pecypc] : nHGopManmonnsiii pecype / East View Information Services. - M. : [6. u.], 2012. - 3arn. ¢

TUTYJL. DKpaHa. - b. 1.

URL: www.ebiblioteka.ru

4. Hayunas snmexktponHass OuOmmoreka eLIBRARY.RU [Onextponssiii pecypc] : mHbpopmammonusiii nopran / OOO "PYHOB" ; Canxr-llerepOyprckuit

rOCYJIapCTBeHHBIH YHUBEpCHTET. - M. : [0. n.], 2005. - 3aru. ¢ TuTya. 3kpaHa. - b. 1.

URL: www.eLibrary.ru
7.5. Onucanre MaTepuaIbHO-TEXHUYECKOTO 00ECTICUCHHS.
Oununan MI'Y B r.CapoBe, OTBETCTBEHHBIHN 32 peanu3anuio JanHou [Iporpammel, pacmosaraeT COOTBETCTBYIONIEH MaTeprUaaIbHO-TEXHUYECKOM 0a30id,
BKJIIOYAsi COBPEMEHHYIO BBIYUCIUTEIbHYIO TEXHUKY, 00BEAMHEHHYIO B JIOKAJTBbHYIO BHIYUCIUTENBHYIO CETh, UMEIOIIYIO BbIX0/ B VIHTEpHET.
Hcnons3ytores criennanin3upoBaHHbIE KOMITBIOTEPHBIEC KJIACCHI, OCHAIIICHHBIE COBPEMEHHBIM 000pyaoBanueM. MaTtepuanbHas 0a3a dakyibTeTa
COOTBETCTBYET JCUCTBYIOLIUM CAHUTAPHO-TEXHUYECKUM HOpMaM U 00ecrieynBaeT MPOBeICHNE BCEX BUIOB 3aHATUH (J1aOOPaTOPHOH, MPAKTUYECKOM,
JTUCIUILTAHAPHON M MEXAUCIMIIMHAPHON IMOATOTOBKH ) M HAYYHO-HCCIICIOBATEIILCKON pabOThl 00YJIarOIIMXCsl, TIPEyCMOTPEHHBIX Y4eOHBIM TUIAHOM.

8. CootBercTBue pe3ynbpraToB 00yueHus o nanaomy sementy OITOIT pezynsratam ocBoerus OITOIT ykazano B O6mieii xapakrepuctuke OITOII.

9. Pa3zpabotuuk (pa3pabOTUYNKH) MPOTPAMMBI.
yi.-kopp.PAH, k.¢.-M.H. M.B.fIx060BcKkmii
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