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1. HEJIX OCBOEHUA

1.1 | DopMupOBaHUE KOMITETEHIINI B COOTBETCTBUH C YICOHBIM TUIAHOM H U3y9YEeHUE CTYICHTAMH COBPEMEHHBIX CPENICTB U
METOJIOB MapalIebHON 00pabOTKH JaHHBIX

1.2 0 OBnajgeTh OCHOBHBIMH TEOPETHUECKUMH IOJIOKEHHUAMH, IIPOrPAMMHBIMU CPEICTBAMHU IO IOCTPOCHUIO U
HCIIOJIb30BAHUIO METOZ0B NapajlIeIbHbIX BBIYMCICHUI

13|10 O3HAaKOMUTH U OBNAZETh COBPEMEHHBIMU NOJAXOAAMH K METOAaM MapajIeIbHBIX BBIYHUCICHUI

14| 0 O3HAKOMHUTH U OBNAZETh MMEIOUIMMUCSA CTaHIapTaMH U MPOTPaMMHBEIMU CPEACTBaMH

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBI

Bnok OII: b1.B.JIB.09

2.1 TpeboBaHuUs K HpenBall)l/ITe.]ILHOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 | Computer-Aided Design of Software Systems / ABroMaTH3UpOBaHHOE MPOSKTUPOBAHKE IPOIPAMMHBIX CUCTEM

2.1.2  |Databases and Data Warehouses / ba3bl JaHHBIX U XpaHWIHIIA JaHHBIX

2.1.3 | Formulation of Requirements and Scope Definition for Innovative Information Systems / @opmynupoBka TpeboBaHUI U
cdepa onpeneneHnit 1151 ”HHOBAILIMOHHBIX TIP

2.1.4 |Machine learning / MarmHHOe 00yJdeHue

2.1.5 |Mathematics in Data Science / MaTtemaTnka B HayKe O JaHHBIX

2.1.6 | Methods of research and modelling of information processes and technologies / MeTonbl HCClieTOBaHUS U
MOJICJIMPOBaHUS HH(POPMAIMOHHBIX ITPOLIECCOB M TEXHOJIOTHIA.

2.1.7 | Natural and artificial intelligence / EcTecTBeHHBII 1 HCKYCCTBEHHBIH MHTEIICKT

2.1.8 |Research practice / Hayano-ucciaenoBarenbckas mpakTHKa

2.1.9 | Tensor method of complex systems network models / TeH30pHas METOIOIOTHS MOJICIIUPOBAHUS CIIOKHBIX CHCTEM

2.1.10 | JIunepcTBO M yrpaBieHHEe KOMaHAOH MPOEKTa

2.1.11 |Data Science and Big data environment / Hayka o JaHHBIX 1 OOJIbIIINE TaHHBIS

2.1.12 |Introduction to Data Science / Beaenue B aHan3 JaHHBIX

2.1.13 | Management of Quality / MeHeKMEHT KavyecTBa

2.1.14 |Modern methods of structural characterisation of micro- and nano-systems/CoBpeMeHHBIC METOABI JUATHOCTUKH U
WCCIICIOBaHMS MATEPHAJIOB, HAHO- U MUKPOCHCTEM

2.1.15 | Object-oriented analysis and development. Development patterns using / OOBbeKTHO-OpHEHTUPOBAHHBIN aHAIH3 U
paspabortka. [[TabnoHHO-OpHeHTHpOBaHHAS pa3padoT

2.1.16 |Project Management / YripaBneH:e IpOEKTaMH

2.1.17 | Anropurmuszanys u NporpaMMUpPOBaHUE

2.2 JucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeaulecTByOIIEe:

2.2.1 |Master's Thesis / [IpegmumiomMHas mpakTrka

2.2.2 |IloaroroBka K IpoIeaype 3aIIUTHI U 3aIIUTA BBITYCKHOH KBATH(DHUKAIIMOHHOH PabOThI

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIMAAMH

IK-1: CnocobeH Kk NpoBeAeHNI0 HAYYHO-HCCIEI0BATEIBCKUX H ONBITHO-KOHCTPYKTOPCKHX Pa3padoToK MpH HcCIe0BAHHH
CaMOCTOSATEJbHBIX TEM

3HaTh:

TIK-1-31 meToauku moucka, coopa u 00paboTku HH(OpMAIIHU, METOT CHCTEMHOTO aHAIN3a

ITK-1-32 MeTonpl, TEXHOIOTHH W HHCTPYMEHTHI pa3paboTKH MPOrpaMMHOTO 00eCTICYeH ST, KOHIICIIIINH U CTPaTeTrH
MPOEKTUPOBAHMS ¥ KOHCTPYHPOBAHHUS IIPOTPAMMHOTO 00ECTICUCHUS

YK-6: Cnioco0eH onpenesiTh M peaju30BbIBATH NIPHOPUTETHI COOCTBEHHOM AeATeJIbLHOCTH U CIOcO0bI ee
COBEPILIEHCTBOBAHNS HA OCHOBE CAMOOLIEHKH, YYaCTBOBAThH B 00Yy4eHHH HA NPOTSKEHUU BCel KUZHU

3HaThb:

YK-6-31 Bo3MOkHBIE Cepbl B HApaBlIeHHUs MPO(PECCHOHATHFHON caMOpealTU3alie; IPUEMBI H TEXHOJIOTHH IIeTIeTIONaranus u
HeJepean3auy; myTu
JOCTHDKEHHUS Ooiee BBICOKHX YPOBHEH MPO(PECCHOHANBEHOTO H JIMYHOTO PA3BHTHS

OIIK-5: Cnoco6eH pa3padaThIiBaTh H MOJEPHU3NPOBATH MPOrPaMMHOE U aNlMapaTHOE ofecrniedeHne HH(POPMAIMOHHBIX H
aBTOMATH3MPOBAHHBIX CHCTEM

3HaTh:

OIIK-5-31 0CHOBBI CHCTEMHOTO aJMUHHCTPHPOBaHusL, anmMuHIcTpupoBanus CYBJI, coBpeMeHHbIe cCTaHIapThl HH()OPMAIIHOHHOTO




B3aMMOJICHCTBUS CUCTEM

OIIK-6: CniocodeH ocyliecTBJISITh MOJeTUPOBAHME, AHATN3 H IKCIIEPHMEHTHBI B LieJIsIX IPOBeJeHNs 1eTaJIbHOr0
HCCJIeI0BaHNs, Pa3padaThiBaTh KOMIIOHEHTHI IPOrPAMMHO-ANINAPATHBIX KOMILIEKCOB 00padoTKH HHpOPMALHH U
ABTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS

3HaTh:

OIIK-6-31 anmapaTHbIE cpeAcTBa 1 WIaThopMbl HHYPACTPYKTYPH! HH(OPMAIMOHHBIX TEXHOJIOTHH, BUIbI, HA3HAUCHHE,
ApXUTEKTYPY, METOABI pa3pabOTKU U aAMHUHHCTPUPOBAHHUS IPOrPaMMHO-AMIAPaTHBIX KOMIIIIEKCOB 00beKTa MPohecCHOHANBEHOM
JIeATeTBHOCTH

OIIK-2: Crioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh OPUTHHAJIbHbIE AJITOPUTMBI H IPOTPAMMHBIE CPEICTBA, B TOM YHCJI€E
C UCITOJIB30BAHUEM COBPEMEHHBIX HHTECIJICKTYAJIbHBIX TCXHO.]'IOFPIﬁ, JJIA pelIeHUu s npmbeccnona.nbnmx 3aaa4 B yCJIOBUAX
HeonpeaeJJeHHOCTH U AJIbTEPHATUBHBIX PellieHHii B paMKaX MeKIUCHHIIIUHAPHBIX ofjacTei

3HaTb:

OIIK-2-31 coBpeMeHHBIE HHPOPMAMOHHBIEC TEXHOJIOTHH U TPOTPAaMMHEIEC CPEICTBA, B TOM YHCIIC OTEYECTBEHHOTO IPON3BOICTBA
IPH PELIeHNH 3a/1a4 NPOPECCUOHAIBHON ASTEIFHOCTH.

YK-2: Crioco0eH HHTerpUPOBATh 3HAHUA U IPHHUMATDL PElICHUs B CJI0XKHBIX CUTyauusaX, GopMyJIMpOBaTh CY:KICHUS HA
OCHOBe HeIOJIHOI WM orpaHNnYeHHoii ”HOpMAaLUH, YIPABJIATH IPOEKTOM Ha BCeX 3TANAX ero KU3HEHHOI0 HUKJIAa

3HaTh:

VK-2-31 oCHOBHBIE METO/IbI HAyYHO-UCCIIEN0BATENBCKOM NEATEIbHOCTH

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beRTOB, nmpoueccoB U CUCTEM B
MEXKIUCHIUIIMHAPHOM KOHTEKCTE, l]pOﬁJ]eMH]:IX chyaum“a HA OCHOBE€ CMCTEMHOI'0 IMoaxoaa, BblﬁpaTb U NPUMCHHUTH
HanOoJIee MOAXOAsIIIIHE 1 AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

3HaTb:

VK-1-31 ocHOBHBIE METOIbI HAYYHO-UCCIIEAOBATEIBCKON ACSITEIHbHOCTH.

IIK-3: CnocodeH k MoiepHU3a1lY IPOIPAMMHOIO CPEJACTBA U €r0 OKPYKeHHs

3HaTh:

ITK-3-31 Ha3HaveHHe, MPUHIIMITBI OPTAHU3AIIUH, UCTOPHIO PA3BUTHS IOJIb30BATEILCKOr0 HHTEp(dekica MporpaMMHOTO 00eCIeYCHHUS
Pa3IMIHOTO Ha3HAYCHUS;0CHOBHBIC TPOrPaMMHEBIEC CPEACTBA pa3paboTku UHTepdelica, NX CpaBHUTEIHHBIN aHAIN3, TOCTOMHCTBA U
OTpaHWYEHUs1, IPUEMBI PAOOTHI, MPEAMOUTHTENFHBIE 00IaCTH TPUMEHEHUS;COBPEMEHHBIE TEXHUUECKHE U MMPOrPaMMHBIE CpPeICTBa
B3auMozpencTBusi ¢ OBM;0cHOBHBIE TUTIBI HHTEP(HEHCOB U MPUHLIUIIBI KX OPraHU3aI[MH;METO/Ibl OLIEHKH Ba)KHEHIIINX KauecTB
UHTEP(EHCOB; OCHOBBI CUCTEMHOTO U 00BEKTHO-OPUEHTHPOBAHHOTO TPOrPaMMHUPOBAHHMS;, IPUHIIUITBI TOCTPOSHHSI COBPEMEHHBIX
OIIepaIIOHHBIX CHCTEM U OCOOEHHOCTH MX MPHUMEHEHUS

Ymerb:

[IK-3-¥Y'1 npoexTupoBats rpagIecKii MOIB30BaTENLCKAI HHTEP(hENC ¢ TPIMEHEHHEM COBPEMEHHBIX CHCTEM
IPOrpaMMUPOBAHUS; IPUMEHATh HHCTPYMEHTAIbHbBIE BO3MOKHOCTH CIIELUAIN3UPOBAHHBIX [IPUKIIAIHBIX [IAKETOB B YaCTH
pa3paboTku HHTepderica MoIb30BaATENS; PELIATh TUIIOBBIC 33/1a4H IPOCKTUPOBAHUS HHTEP(EHCOB, CTPOUTH MOAEIB IIPEIMETHOH
obmacty 1 MozieH HHTepdeiicoB;paboTaTh ¢ COBPEMEHHBIMH CHCTEMaMH ITPOTPaMMHUPOBAHUS, BKIIIOYasi 00BEKTHO-
OPHUEHTHUPOBAHHBIC, Pa3padaThIBATHE OCHOBHBIEC IIPOrPAMMHBIC JOKYMEHTHI

ITIK-1: Cnioco0eH K NpOBeJeHUI0 HAYYHO-UCCIIEA0BATEIbCKHUX H ONIBITHO-KOHCTPYKTOPCKHUX Pa3padoToK NPH HCCIeJ0BAHUM
CaMOCTOSITeJIbHBIX TeM

YMmerb:

[IK-1-Y1 npuMeHATh METOIMKH ITONCKA, cOOpa, 00paboTk HH(OPMAIMN, CHCTEMHBIH MOAXO/ U PEIICHNS TOCTABICHHBIX 3312
U OCYIIECTBIIATh KPUTUUIECKHUI aHAIIN3 U CUHTE3 HH(OPMAINH, OIydeHHON U3 aKTyalIbHBIX POCCUHCKUX U 3apyOeKHBIX
UCTOYHUKOB

ITK-1-Y2 KoHCTPYHPOBATH MPOrpaMMHOE OOecIieueHne, pa3padaThIBaTh OCHOBHBIE ITPOrPaMMHEIE JIOKyMEHTHI, padoTath ¢
COBPEMEHHBIMU CHCTEMaMH MPOTPaMMHUPOBAHHS

OIIK-6: CniocodeH ocyliecTBJISITh MOJeTUPOBAHME, AHATU3 H IKCIIEPHMEHTHI B LieJIsIX IPOBeJeHNs 1eTaIbHOr0
HCCJIeI0BaHNs, Pa3padaThiBaTh KOMIIOHEHTHI IPOrPAMMHO-ANINAPATHBIX KOMILIEKCOB 00padoTKH HHpOPMALMH U
ABTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS

YMmerb:

OIIK-6-Y 1 aHanm3upoBaTh TEXHUUECKOE 3aJaHNe, Pa3padaTHIBATh U ONITHMU3UPOBATE IPOTPAMMHEIH KO JUIS pELICHHS 33124
00paboTKK MH(POPMALMU U aBTOMATU3UPOBAHHOTO TIPOEKTUPOBAHUS

OIIK-5: CnocoGeH pa3padaTbiBaTh H MOJePHU3HPOBATHL NPOrPaMMHOE H aNNapaTHoe odecriedeHHe HH(POPMAMOHHBIX H
ABTOMATH3HPOBAHHBIX CHCTEM

YMmerb:

OIIK-5-Y1 BBIMOMHATH HapaMETPUIECKYI0 HACTPOMKY HH(POPMAIIMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM




OIIK-2: Cnoco0eH NpoeKTHPOBATH M Pa3padaThbIBATL OPUITHHAJIbHbIC AJITOPHTMbI H IPOTPAMMHBIE CPEICTBA, B TOM YHCJIe
€ MCIO0JIb30BAHHEM COBPEMEHHbIX HHTEJLIEKTYAJIbHbIX TEXHOJIOTHIA, /ISl pelieHus NpodeccHOHAIbLHBIX 32/1a4 B YCI0BHAX
HeoNpeIeJIeHHOCTH U aJIbTEPHATHBHBIX PEUICHHIl B PAMKAaX MeKIHCIUILIMHAPHBIX o0j1acTeii

YMmerb:

OIIK-2-Y1 BbiOupaTh cOBpeMeHHbIE HHPOPMAIIMOHHBIE TEXHOIOTUU 1 MIPOTPaMMHBIE CPEACTBA, B TOM YUCIIE OTEUECTBEHHOTO
HPOM3BOACTBA IIPH PELICHHUH 33124 IPOPECCHOHATBLHON NesATEIbHOCTH

YK-6: Crioco0eH onpenesiTh U peajn30BbIBATh NPHOPUTETHI COOCTBEHHOM 1eATEILHOCTH U CIIOCO0bI ee
COBEPILIEHCTBOBAHNS HA OCHOBE CAMOOIIEHKH, YYACTBOBAThH B 00y4eHHH HA NMPOTSKEHUU BCeil KU3HU

YMmerb:

YK-6-Y1 BBIBIATE U POPMYIHPOBATH IPOOIIEMBI COOCTBEHHOTO PAa3BUTH, UCXO/S U3 ITATIOB IPO(ECCHOHAIBEHOTO POCTa U
TpeOOBaHUH PBIHKA TPYIa

K CHEeIUAIUCTY; (OPMYIUPOBATH LENH MPOPECCHOHAIFHOTO U INYHOCTHOTO Pa3BUTHS, OLIEHUBATh CBOM BO3MOXKHOCTH,
PCaNUCTUYHOCTD U

a/ICKBATHOCTh HAMEYCHHBIX CIIOCOOOB U ITyTel TOCTH)KEHHUS ITTAHUPYEMBIX IIeTICH.

YK-2: Crioco6eH HHTerpupoBaTh 3HAHHS ¥ MPUHAMATH PelIeHUs B CJIOKHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJIHOH HJIM OrPAHMYeHHO HH(OPMAIINH, YIPABJSTH MPOEKTOM HA BCeX ITANAX €ro )KN3HEHHOT0 IHKJIA

YMerhb:

VK-2-V1 uHTErpupoBaTh 3HaHUS U MIPUHIMATh PEIICHUS B CJIOKHBIX CHTYaLHIX, (POPMYITUPOBATE CY)KJCHUS HA OCHOBE HEIOITHOM
WJIA OTPaHWICHHON HH(OPMAIINY, YIPABIATH MPOSKTOM Ha BCEX dTalax €ro )KU3HEHHOTO UKITa

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKU A aHAJU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00HEKTOB, POLIECCOB U CUCTEM B
MEXKIUCHUIIVIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-l])lX CP[TyilllPIﬁ Ha OCHOBC CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauOoJIee MOAXOASIIME U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
IKCIEPUMEHTATBHBIX METOI0OB WJIH HOBHIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO /IeiicTBHIA

YMmerb:

VK-1-Y1 BbIAEAATh ¥ CHCTEMATH3UPOBATH OCHOBHBIE HJIEH B HAYYHBIX TEKCTAX; KPUTHUECKH OLIEHUBATH JIFOOYIO MOCTYMAIOLIYIO
MHpOPMAIHIO, BHE
3aBUCHMOCTH OT HCTOYHHKE; M30EeraTh aBTOMATHYECKOTO IPUMEHCHUSI CTaHIAPTHAIX (JOPMYIT U MPUEMOB TIPH PEIICHAH 33184

IIK-3: Cnioco6eH kK MOAepHU3AIUM TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHU

Baagern:

[1K-3-B1 crocobHOCTBIO OBICTPO U OIEPAaTHBHO MIPOBOIUTH Pa3pabOTKy Tpadrueckoro HHTepdetica ¢ MpUMEHEHHEM Pa3IHYHBIX
MHCTPYMEHTAJILHBIX CPEZCTB M IPOrPAMMHBIX TEXHOJIOTUIT;A3bIKaMHU MTPOLIEAYPHOTO U 00bEKTHO-OPUEHTHPOBAHHOTO
MPOrPaMMHPOBaHHS, HABBIKAMH pa3pabOTKH M OTIIAIKU IIPOrpaMM HE MEHee 4eM Ha OJTHOM M3 alTOPUTMHYECKHUX IPOIIETyPHBIX
S3BIKOB MPOTPAMMHPOBAHHS BEICOKOTO YPOBHS; HABBIKAMH Pa3pabOTK rpaduaecKkux nHTep(eicoB;METOqaMI 1 CPEICTBAMHU
pa3paboTku U 0POPMIICHHUS TEXHUIECKON TOKYMEHTAIHH.

IK-1: CnocodeH k NpoBeeHNI0 HAYYHO-HCCIe0BATEIbCKUX H ONBITHO-KOHCTPYKTOPCKUX Pa3padoToK NpH HcclIel0BAHNT
CaMOCTOSATEJTbHBIX TEM

Baagern:

[IK-1-B1 merogamu moucka, coopa u 06paboTKH, KpUTHIECKOTO aHANIN3a U CUHTe3a HH(POPMAIIUH, METOAUKOH CHCTEMHOTO
HOJIXO0/1a JUISl PEIICHUSI IIOCTABJICHHBIX 33124

YK-1: Cnocoden OCYIIECTBJIATH RpHTH‘-leCKPIﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'I>CKTOB, npoueccoB U CUCTEM B
MEXKIUCHUIUIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHbIX chyaunﬁ HA OCHOBE¢ CUCTCMHOI'0 IMOaxo0/aa, BblﬁpaTb U NPUMCHUTH
HauoboJ1ee NOAXOAAIINE U AKTYaJbHbIC¢ METOAbI U3 CYHICCTBYIOIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U MHHOBALIlMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

Baanernb:

VYK-1-B1 HaBblkamu c6opa, 00pabOTKH, aHATN3a U CHCTEMATH3AIMY HH()OPMAIIHHU TI0 TeME MCCIIeIOBAaHHST; HABBIKAMH BBIOOpa
METOJIOB M CPEICTB
peLIeHH 33/1a4 MCCIIETOBAHHS

IK-1: CnocobeH Kk NpoBeIeHNI0 HAYYHO-HCCIEI0BATEIBCKIX H ONBITHO-KOHCTPYKTOPCKHX Pa3padoToK MpH HcCIel0BAHHH
CaMOCTOSITEJbHBIX TEM

Baanernb:

[IK-1-B2 MeTogaMu KOHCTPYHPOBaHHS IIPOrPaMMHOTO 0OECIICUCHHS M IPOSKTUPOBAHMUS YeTIOBEKO-MAaIIMHHOTO HHTepdetica;
HaBBIKaMH Pa3pabOTKU M OTIIAJKU MPOrPaMM Ha AJITOPUTMUYECKUX A3bIKAX MPOrPAMMHUPOBAHIS

OIIK-2: Crioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh OPUTHHAJIbHbBIE AJITOPUTMBI M IPOTPAMMHBIE CPEICTBA, B TOM YHCJIE
C UCITOJIB30BAHUEM COBPEMEHHBIX HHTECIJICKTYAJIbHBIX TCXHO.]'IOFPIﬁ, JJIA pelIeHUu st l'lpO(l)eCCl/IOHa.]'lebIX 3aaa4 B yCJIOBUAX
HeonpeaeJJeHHOCTH U AJIbTePHATHBHBIX PellleHHil B paMKaX MeKIUCHHIIIUHAPHBIX ofjaacTei

Baanernb:

OIIK-2-B1 HaBBIKaMH NPUMEHEHNS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH H MPOTPAMMHBIX CPE/ICTB, B TOM YHCIIE
OTEYECTBEHHOTO IIPOU3BOACTBA, IPH PEIICHUH 3a4a4 NPO(eCcCHOHATFHON AesITeTbHOCTH




OIIK-5: Cnocoden pa3pabdaTbiBaTh U MOJCPHU3HPOBATH IIPOrPAaMMHOE U allIapaTHOe odecneyeHre HHPOPMALMOHHBIX U
ABTOMATH3HPOBAHHBIX CHCTEM

Baanernb:

OIIK-5-B1 HaBBIKaMH HHCTAIULIIUH IPOIPAMMHOTO U aIllIapaTHOro obecredeHust H(GOPMAIOHHBIX ¥ aBTOMaTH3HPOBAHHBIX
CHCTEM

OIIK-6: Cnioco0eH OCyHIECTBJIATH MOACJIUPOBAHUE, AHAJIN3 U IKCIIEPUMEHTHI B LEJIAX MIPOBEICHUA 1€TAJIBHOI0
HCCIICI0BAHUA, paspaﬁaTuBaTL KOMITIOHEHTBI IIPOrpaMMHO-allIMapaTHbIX KOMIVIEKCOB 06p360TKl/I I/IH(I)OpMaI.ll/II/l u
ABTOMATHU3MPOBAHHOTO MPOCKTUPOBAHUSA

Baagernb:

OIIK-6-B1 cocTaBineHreM TeXHUYECKOM JOKYMCHTAllUU 110 UCIIOJIb30BaHUIO U HaCT‘pOﬁKC KOMITOHCHTOB ITpOIrpaMMHO-aImnapaTHoro
KOMILJICKCa

YK-2: CriocoGeH HHTerpupoBaTh 3HAHUS U NIPUHUMATDH PeLieHUs B CJI0KHBIX CUTYalUsIX, (POPMY/JIUPOBATH CY;KACHHUS HA
OCHOBe HEMOJIHOI NN orpaHNYeHHoii HHPOPMAIUH, YIPABJIATH MIPOEKTOM Ha BCeX 3TANAX €ro KH3HEHHOT0 HUKJIAa

Baanernb:

VK-2-B1 uHTETpHpOBaTH 3HAHHS ¥ MPUHUMATE PEIICHHS B CIIOKHBIX CUTYAIHAX, (OPMYIHPOBATH CY)KICHHS Ha OCHOBE HEITOJTHOM
WITH OTPaHWYEHHON MH(OPMANNH, YIPABIATH IPOSKTOM Ha BCEX 3Talax ero XKU3HSHHOTO IIUKIIa

YK-6: Crioco0eH onpenesiTh M peajn30BbIBATH NIPHOPUTETHI COOCTBEHHOM 1eATeJLHOCTH U CIIOcO0bI ee
COBEPILIEHCTBOBAHNS HA OCHOBE CAMOOIIEHKH, YYACTBOBATH B 00y4eHHH HA NMPOTSKEHUU BCel KUZHU

Baanernb:

VYK-6-B1 npuémamu 1ienenonaraus, TNaHAPOBAHUS, pealTU3allii HEOOXOIUMBIX BUJIOB JCATEILHOCTH, OIIEHKH W CAMOOIICHKH
pe3yabTaToB

JIESITEeIbHOCTH 110 PELIEHHIO MPOoeCcCHOHANIBHBIX 3a1a4; IPUeMaMH BbISIBJICHUS! U OCO3HAHUSI CBOMX BO3MOXKHOCTEH, TIMUHOCTHBIX U
MpoQeCcCHOHATTEHO-3HAYMMBIX KaUeCTB C IENTbI0 UX COBEPIICHCTBOBAHHSI.

4. CTPYKTYPA U COJAEPKAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinoan
3aHATHS TeM /BH 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIeTeHI M pecypcsl padoThI
Paznen 1. IlonsaTue
napaJuieJbHOi
BBIYMCJIUTEILHOMH CHCTEMBI.
1.1 IousTHE NMapaienbHON 3 1 OIIK-2-31 J1.1

BBIYHCIIUTEILHON CUCTEMEI. OIIK-5-31 JI1.2J12.1
ApXuTeKTypa napajuienbHbIX OIIK-6-31 [IK- | JI2.2 JI2.3
BBIYMCIIUTENBHBIX CUCTEM. 1-31 IIK-1-32 21092
OreHka [1K-3-31
MIPOU3BOIUTENILHOCTH
MHOTOIPOIIECCOPHBIX

BBIYHCITUTENIEHBIX CUCTEM.
I'pad anroputma u
MapaJuIeNIbHBIC BRIYHUCIICHUS.
Buyrpennuii napamienusm
nporpamm. /JIex/

1.2 [TonsiTue mapannenbHOR 3 13 OIIK-2-31 J12.1 J12.2 Meroguuecku KM1
BBIYMCIIMUTEIBHON CHUCTEMBL. OIIK-5-31 J12.3 € yKa3aHus
ApXuTeKTypa napauienbHbIX OIIK-6-31 IIK- 2102 JUTS
BBIUMCITUTEIBHBIX CUCTEM. 1-31 IIK-1-32 BBITIOJTHCHUS
OreHka [1K-3-31 CaMOCTOSATEID
MIPOU3BOAUTELHOCTH HBIX pador,
MHOTOITPOIIECCOPHBIX nabopaTopHbI
BBIYHCITUTEIIEHBIX CUCTEM. X U KYpCcOBOH
I'pa¢ anropurma u pabot
napajuiebHbIe BEIYUCIICHHUS. [IPUBE/ICHBI B
BHyTpeHHuit napanienusm LMS Canvas.
mporpamm. B pamkax Ims.misis.ru

KypCOBO# pabOTBI CTYJICHT
aHATH3HUPYeT BEIOOP CPEICTB
JUTSL BBITOJTHEHUS KYPCOBOU
pabotsr /Cp/




1.3 IIpoexktupoBanue 1 OIIK-2-31 J1.1
napajijiesbHbIX OIIK-5-31 JI1.2J12.1
anroputMoB /JIex/ OIIK-6-31 IIK- | JI2.2J12.3
1-31 TIK-1-32 3132
TIK-3-31
Paznen 2. [TapannenbHoe
NporpaMMHupoOBaHue B
cranaapre OpenMP
2.1 Onenka Y PeKTUBHOCTH 2 OIIK-2-31 J1.1
napaienbHbIX OIIK-5-31 JI1.2J12.1
anroput™oB /JIek/ OIIK-6-31 [IK- | JI2.2 JI2.3
1-31 TIK-1-32 3132
TIK-3-31
2.2 [IpoextupoBanue 10 OIIK-2-31 JI2.1J12.2 | Metomnuecku | KM1
napajyiesIbHBIX aJITOPUTMOB. OIIK-5-31 J12.3 € yKazaHus
Ornenka 3 PEeKTUBHOCTH OIIK-6-31 IIK- 21032 JUTSt
napajleabHbIX aITOPUTMOB. 1-31 [IK-1-32 BBIIIOJHEHUS
B pamkax kypcoBoii paboThI ITK-3-31 CaMOCTOATEIb
CTYICHT aHAIN3UPYET BEIOOD HBIX pador,
00BEKTOB JUTS BBITIOTHEHHS 71a00paTOPHBI
KypcoBoii padotsl /Cp/ X U KypCcOBOM
pabot
MIPHUBE/ICHBI B
LMS Canvas.
Ims.misis.ru
2.3 0O0630p TexHONIOTUH 9 OIIK-2-31 J.1
napauieTbHOTO OIIK-5-31 JI1.2J12.1
IPOrpaMMHUPOBAHHUS. OIIK-6-31 IIK- | JI2.2J12.3
[MapannensHoe 1-31 TIK-1-32 2122
MpOrpaMMHUPOBAHUE B [TK-3-31 YK-2-
crarnapte OpenMP. /Jlex/ 31 VK-6-31
2.4 [TapannensHoe 26 OIIK-2-V1 JI2.1 J12.2 Meronunuecku | KM1 P1,P2
MIpOrpaMMHPOBaHKE B OIIK-2-B1 2.3 € yKa3aHus
crannapte OpenMP. /TIp/ OIIK-5-V1 21322 VTS
OIIK-5-B1 BBIIIOJTHEHUS
OIIK-6-Y1 CaMOCTOATEINb
OIIK-6-B1 IIK- HBIX pador,
1-V1IIK-1-¥2 71a00paTOPHEI
[IK-1-B1 IIK-1 X U KypCOBOH
-B2 TIK-3-Y1 pabor
IIK-3-B1 YK-2 TIPUBEJICHBI B
-Y1 VK-2-B1 LMS Canvas.
Ims.misis.ru
Pa3gen 3. [lapannensHoe
NMPOrpaMMHUpPOBaHHE B
crangapte MPI
3.1 [TapannensHoe 2 OIIK-2-31 J.1
IPOrpaMMHUpPOBaHUE B OIIK-5-31 JI1.2J12.1
crannapte MPI /Jlex/ OIIK-6-31 TIK- J12.2J12.3
1-31 TIK-1-32 3132
TIK-3-31
3.2 [TapannensHoe 16 OIIK-2-31 JI2.1J12.2 | Meromnuecku | KM1
MPOrpaMMHUPOBAHUE B OIIK-5-31 J12.3 € yKa3aHus
cranaapte MPI. B pamkax OIIK-6-31 TIK- 21022 JUIS
KypCOBO#1 pabOTBI CTYJICHT 1-31 IIK-1-32 BBITIOJTHEHUS
MIPUMEHSET NOITy4YEHHbIE TIK-3-31 CaMOCTOATEINb
3HAHUSA U JUTS BBITOJTHCHHS HBIX padorT,
KypcoBOI1 pabOTHI Ha 71a00paTOPHEI
MPEIJIOKECHHYIO EMY TEMY, X U KypCOBOM
100 3aMHTEPECOBABIIYIO U pabot
omobpenHyto ero Temy. /Cp/ MIPUBEICHBI B
LMS Canvas.
Ims.misis.ru

Pa3nen 4. T'uépuaHoe
napajuieJbHOe
NMporpaMMHpoOBaHue




4.1 I'mbpuanoe mapannensHoe 3 2 OIIK-2-31 J1.1
MPOrpaMMHUPOBAaHUE B OIIK-5-31 JI1.2J12.1
cra"gaptax OpenMP, OIIK-6-31 [IK- | JI2.2 JI2.3
MPI /Jlex/ 1-31 TIK-1-32 2122
[IK-3-31 YK-1-
31 YK-6-31
4.2 I'mGpuHOE MapauIebHOe 3 10 OIIK-2-31 JI2.1J12.2 | Meronuueckun | KM
MIPOrpaMMHUPOBAHUE B OIIK-5-31 J12.3 € yKazaHus
crangaptax OpenMP, MPI. B OIIK-6-31 IIK- D152 TUTS
paMKax KypcoBOi paboThI 1-31 IIK-1-32 BBITIOJIHEHUS
CTY/AICHTHI 3aBEPILAIOT ITK-3-31 CaMOCTOATEINb
3aJjaHKe 110 PeaTn3aluu HBIX pador,
3aJJaHHOU TeMBI U n1abopaTopHbI
0(hOPMIIIOT KypCOBYIO X U KypCOBOM
paborty. /Cp/ pabor
MIPUBEICHBI B
LMS Canvas.
Ims.misis.ru
4.3 I'uGpunHOE MapaienbHoe 3 25 OIIK-2-Y1 JI2.1J12.2 | Meronuueckn | KMI P2,P3
IIPOrpaMMHUPOBaHUE B OIIK-2-B1 2.3 € yKa3aHus
cranaaprax OpenMP, MPI. OIIK-5-V1 2132 JUTSt
3amura KypcoBOi OIIK-5-B1 BBITIOJIHEHUS
pabotsr /Tlp/ OIIK-6-Y1 CaMOCTOATEINb
OIIK-6-B1 IIK- HBIX pador,
1-Y1 IIK-1-Y2 11a60paTOPHBI
[IK-1-B1 IIK-1 X U KypCcOBOH
-B2 TIK-3-V1 pabot
T1IK-3-B1 YK-1 TIPUBEJICHBI B
-¥1 VK-1-B1 LMS Canvas.
YK-6-¥Y1 YK-6 Ims.misis.ru
-B1
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe Tposepsiemere
KM MepOTpHATHE HHIIKATOPBL Bomnpocsr a5t moAroToBKU
KOMITETEHIMI
KM1 DK3aMeH OIIK-6-31;0I1K-6- 1. O630p TEXHOIOTHH MAPAIUIEITEHOTO IPOTPAMMHUPOBAHHSL.

V1;011K-6-B1;0ITK
-5-31;011K-5-
V1;0IK-5-B1;0ITK
-2-31;0TIK-2-
V1;0lK-2-B1;YK-2
31;YK-2-Y1;YK-2-
B1;VK-1-31;VK-1-
V1;YK-1-B1;YK-6-
31;YK-6-V1;YK-6-
B1;ITK-3-31;T1K-3-
V1;TIK-3-B1;ITK-1-
31:TTK-1-32;TTK-1-
V1;ITK-1-V2;[IK-1-
BI;[IK-1-B2

2. Onenka 3(ppeKTHBHOCTH MapajlIeIbHBIX alrOPUTMOB,

MacITabHpyeMoCTh.

3. [IpoexTupoBanue napauieIbHBIX aJITOPUTMOB.

5.2. IlepedyeHnb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HasBanue
paboTHI

IIpoBepsiemble
WHIUKATOPbI
KOMITETEHLINH

Coneprxanue padOTHI




P1

IIpaktuueckas
pabota Nel

OIIK-6-Y 1;01IK-6-
B1;0IK-5-Y1;0IK
-5-B1;0I1K-2-
V1;0MK-2-B1;YK-2
-V1;VK-2-B1;VK-1-
V1;VK-1-B1;VK-6-
V1;YK-6-B1;ITK-3-
V1;TIK-3-B1;TTK-1-
V1;TIK-1-V2;[IK-1-
BI;[IK-1-B2

[MapannensHoe nporpammuposanue B craggapre OpenMP. Bximouaet B
cebst Harucanue 11 mporpamm Ha si3bike C++, C# ¢ moaKIIoYeHHEM
METo/1a NapajulesibHOro BeluKciaeHus OpenMP

P2

[IpakTnueckas
pabota No2

OIIK-6-Y 1;01TK-6-
B1;0IK-5-Y 1;0IK
-5-B1;0IK-2-
V1;0IK-2-B1;YK-2
-V1;VK-2-B1;VK-1-
V1;YK-1-B1;YK-6-
V1;VK-6-B1;ITK-3-
V1;TIK-3-B1;ITK-1-
V1;IIK-1-Y2;TTK-1-
BI;[IK-1-B2

[MapannensHoe nporpamMupoBanue B ctannapre MPI. Bxirrouaer B
ce0s Hanucanue 13 mporpaMm Ha s3bike C++, C# ¢ moAxITroueHneM
METOZIa NapajuienbHoro BerarciaeHuss MPI

P3

[Ipaktnueckas
pabora Ne3

OIIK-6-Y 1;0I1K-6-
B1;0I1K-5-Y1;0I1K
-5-B1;0IIK-2-
V1,0IIK-2-B1;YK-2
-V1;,YK-2-B1;,YK-1-
V1;VK-1-B1,YVK-6-
V1;YK-6-B1;I1K-3-
VI1;IIK-3-B1;I1K-1-
V1;IIK-1-Y2;IIK-1-
B1;IIK-1-B2

[TapannensHoe nporpamMupoBanue B ctannapre MPI u OpenMP.
Bximouaer B ce0s Harucanue 13 mporpamm Ha si3bike C++, C# ¢
HOAKIIOYCHHEM MeTo/[a apasutensHoro BeraucieHns MPI u OpenMP

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbIE VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

DK3aMeHAIMOHHBIN OWIIET COCTOMT U3 2 BOIIPOCOB M OJHOW 3a7a4u. 3a7auu B OMJIeTax SBISIOTCS TUIIOBBIMH U TIOOOHBIE 3a1a91
00y4arOLIHICS PEIIAET 110 XOLY BBIMONHEHHUS TEKYIIUX PabOT TUCHUILIHHEL BuieTsl XxpaHarcs Ha Kadenpe

5.4. MeToauka OLeHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

OOyuaromuics 1u1s HOMyYEeHHs OLIEHKH JIOJDKEH BBIIOJTHUTB BCe pabOThI yKa3aHHBIC B JaHHOM paszene. OueHka popMupyercs 1o
Mepe BBITOTHEHHS JIA00PaTOPHBIX padoT cieayronmM oopazoM: 90-100% BBITIONHEHUS - OTIINIHO, 75-89% BBHIITOIHEHHUS - XOPOIIIO,
50-74% ynoBnerBoputenbHO, MeHee 50%- He yI0BIETBOPUTENIBHO.

6. YHEBHO-METOJJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH

3arnasue bubanoreka

W3naTenbcTBO, TON

JI1.1 |Bummur B. A. IMapamensHble BBIUUCICHUSI 1 | DIEKTPOHHAs ONOIHOTEKA Mocksa: HanuonanbHblil
MHOTOIOTOYHOE OTKpBITBIA YHUBEPCUTET
MIPOrpaMMHUPOBAHUE «HTYHUT», 2016

JI1.2 | Huxonaes E. 1. [TapanenpHble BEIYUCICHUS: DneKkTpoHHast ONOIMoTeKa Cragpornons: Ceepo-
y4eOGHoe mocobue Kaskasckuit @enepanbHslit

yausepcuretr (CKOYVY), 2016
6.1.2. JlonosinuTeBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnmorexa W3 narenscTBo, rof
JI2.1 | Kertkos IO. JL. BBenenue B s3bIku OnexTpoHHAs OHONMOTEKa Mocksa: InTepHer-

nporpammupoBarus C u C++:
Kypc: yueOHOe mocooue

‘YHusepcurer
NHpopmaroHHbIX
Texnonoruit (MHTYUT), 2008




ABTODBI, COCTaBUTENH 3arnasue bubanoreka W3naTenbcTBO, TOI
JI2.2 | Abpamsr M. D. BBeneHue B cTaHaapTHYIO OnexTpoHHas OMOIMOTEKA Pocros-na-Jlony, Taranpor:
6ubnuorexy mabdiaoHoB C++. HOxHbIH henepanbHbIi
Onucanue, IpuMepsbl yHuBepcuret, 2017
HCTIONB30BAHS, YIeOHbIC
3aJauu: yueOHUK 10 Kypcy
«CtannapTHas OMOIHOTEKA
C++» ni1st cTyieHTOoB
Hanpasienus 02.03.02
«DyHIaMeHTaTbHAS
nHpOpMaTHKa U
MH()OPMAIOHHBIE
TexHoJorum» (bakamaBpHuar):
yueOHUK
JI2.3 | Crpayctpyn b., S3bIK pOrpaMMUPOBaHHUS bubimorexka MUCuC M.: BUHOM, 2002
AnpnpeeB @., YmakoB | C++: Ilep. ¢ anr.
A
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
31 | OpenMP https://www.openmp.org//
32 | MPI https://www.mpich.org/
6.3 IlepeueHb MPOrpaMMHOro obecneyeHus
I1.1 | Win Pro 10 32-bit/64-bit
I1.2 [Microsoft Visual Studio 2015
I1.3 |Microsoft Visio 2016
1.4 | Microsoft Office
I1.5 |[LMS Canvas
1.6 | OC Linux (Ubuntu) / Windows
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Haznauenue OcHauienue
YuransHbIH 3aI KOMITJIEKT y4eOHoi Mebenn Ha 55 mecT i oOydaronuxcs,
9JIEKTPOHHBIX PECYPCOB 50 HOK c¢ gmoctynom k HWTC «Mutepuer», 3SHUOC
YHHBEpCHTETA Yepe3 JIMYHBIN kaOuHeT Ha rardpopme LMS
Canvas, mmueHsnoHHble mnporpamMmel MS  Office, MS
Teams, ESET Antivirus.
JI-538a VYuebHas ayguTopus: JIOCKa ayIuTOpHas MapKepHas, »SKpaH IPOECKIUOHHBIH,
MIPOEKTOpP IMOPTATUBHBIM, CTALMOHApHBIE KOMIbIOTEPHL 10
IIT., KOMIUICKT Y4eOHOH MeOenu, MakeT JHLEH3UOHHBIX
nporpamMm MS Office
JTro6oit Kopnyc | YueOHass ayautopus Ul NPOBENEHMS | KOMIUIEKT yueOHoW mebenu a0 36 MecT Aisi o0ydaromuxcs,
MynbTrMeTHHHAS 3aHATHIM JICKIMOHHOTO THIIA W/WIIM JUIA | MyJAbTUMEANITHOE  00OpyIOBaHWE,  MarHWTHO-MapKepHas

IIPOBEJECHUS IPAKTUYECKUX 3aHATHH:

Jocka, pabodee Mmecto mperomasarens, I[IKc moctymom k
UTC «UHutepuer», DMOC yHHMBepcuTeTa dYepe3 IJUYHBIN
kabuner Ha miatgopme LMS Canvas, IHICH3HOHHbBIC
nporpamMmsl MS Office, MS Teams, ESET Antivirus

8. METOJJUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOIIIUXCA

Jlns u3ydeHus ANCIUIUTIHEL PEKOMEHAYETCS H3y9aTh TEMY 3aHATHS, UCIIONB3YA JINTEpaTypy B paznene ConepxaHue.
Tak ke TONONHUTENbHAS CIICOK AOIOTHUTENBHOMN TUTepaTypHl:
1. Boeroauu B. B., Boesonun Bi. B. [Tapamnensubie Beruucienusi. — CI16: BXB-IlerepOypr, 2002. — 608 ¢

2. Onenes H. H. OcHoBbl napaiiensHoro nporpammuposanus B cucreme MPI. — M.: BI[ PAH, 2005. — 80 c.




