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1 Hean u 3axa4u M3ydeHusl TUCHUTILITHHBI (MO/TYJIs)

1.1 Leab ocBOEHUS TUCIHUTIIAHBI
Llenpro Kypca SIBISICTCS HM3yYeHUE MaTEMATHUSCKHX MOJIEJICH, METOIO0B, COBPEMCHHBIX
TEXHOJOTHI MapalieIbHOTO TPOTPAaMMHUPOBaHUsS, NPUOOPETCHHE YMEHHA W HaBBIKOB
UCIIOJIb30BaHUS Ha
MPAKTUKE CPEJICTB pa3paObOTKU M CPe]l BHITIOJHEHUS MapaJUIeIbHBIX IPOTPAMM ISl PEIICHUS
TPYJIOEMKHUX BBIYUCIUTEIIBHBIX 33/1a4.

1.2 3agaun AMCHUILIMHBI

OCHOBHBIMU 33Jla4yaMU Kypca SIBJISIETCS OCBOCHUE CIIEIYIOIIUX TEM:

— BBenenue B nmapamienbHy0 00padOTKy JTaHHBIX.

— IIpuHLIMIIBI TOCTPOEHUS MAPALIETBHBIX BHIYUCIUTEIIBHBIX CUCTEM.
— Opranu3zanus IporpaMm Kak CHCTEMbI ITPOIIECCOB.

— [NMapannensHoe MPOrpaMMHUPOBAHUE TSI CHCTEM C OOIICH MaMSThIO.
— Cucrema MPI.

— [IpuHIMIB! pa3paboTKH MapaJlIeIbHBIX AITOPUTMOB M IPOTPAMM.
— Mogaenu GyHKIIMOHUPOBAHMS NapaJICIbHBIX ITPOTPAMM.

— IlapanyienbHble aIrOPUTMBbI PEIICHUS TUIOBBIX 3a]1a4.

1.3 MecTo qucuuiuinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucimmmza «llapamiensHoe M HHU3KOYPOBHEBOE IPOrPaMMHMPOBAHHUE» OTHOCHUTCA K
«Yactp, hopMupyemasi yyacCTHUKaMu 00pa3oBaTeNbHBIX OTHOIIEHUH» bioka 1 «Jlucuurmimnen
(MomynH)» yu4eOHOTO TUTaHa.

1.4 TlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB OOYYeHHsl MO JAUCHUIIMHE (MOIYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHs 00pa30BaTeIbHON MPOrpaMMBbI

N3yyenne naHHOW y4eOHOW JMCHUIUIMHBI HAMpaBlIeHO Ha (QOPMUPOBAHUE Y
00y4aroIUXCsl CIEAYIOMUX KOMIIETEHITHI:

MK-3

3HaTh

YmMmerh

Baanern

CnocoGeH OpHEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMATUKHU; 00J1aJaTh CHOCOOHOCTAMU K 3(PPeKTHBHOMY NPUMEHEHUIO U
peajin3alui MaTeMaTHYeCKH CJI0KHBIX aJIrOPUTMOB

HIIK-3.1 (06.001 D/03.06 3u.3) MeToapl W CcpeACTBAa TNPOEKTHPOBAHUS
NPOTPAMMHOTO  OOECTIeYeHUs] TpH pean3alliil  MaTeMaTHYECKH  CIIOKHBIX
aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBI OTEYECTBEHHBIH M 3apyOeHBII
OIIBIT B Pa3pabOTKe aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

WIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBII W MEXKIYHApOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

NIIK-3.4 (06.001 D/03.06 ¥Y.1) Mcnonb30BaTh CYNMIECTBYIOMINE TUIIOBBIE PEIICHUS
M mabJOHBl TPOEKTHPOBAHUS TPOTPaMMHOrO obecreyeHus APPEKTHBHO
peamn3yoNIrX MaTeMaTHIECKH CIIOKHBIE aJITOPUTMBI

HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTHpPOBaThCS B COBPEMEHHBIX alTOPUTMaX
KOMITBIOTEPHON MaTeMAaTHKH, TPUMEHSTh METOIBI W CPEICTBA TMPOCKTUPOBAHUS
IPOrpaMMHOr0 oOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTrPAMMHBIX
uHTepdercoB

UIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paboTka MaTeMaTHUYeCKH CIOKHBIX
AJITOPUTMOB, N3MCHCHHUC )41 corjiaCoBaHUE APXUTCKTYPbL nporpaMmMHOIO
oOecrieueHHsT C CHCTEMHBIM aHAIUTHKOM M apXHUTEKTOPOM IPOrPAMMHOTO
obecrniedeHus



IIK-4

3HaTL

YMmernb

Baanern

IIK-5

3HaTh

YMmerhb

Baanern

Cnoco0eH aKTHBHO y4acTBOBATh B pPa3padoTKe CHCTEMHOI0 M INMPHUKJIATHOTO
NMPOrpaMMHOI0 obecredyeHust

HIIK-4.2 (06.001 D/03.06 3n1.2) TumnoBkle pemieHus, OMOTUOTEKN MPOTPAMMHBIX
MOJyJIeH, TIa0JIOHBI, KIAcChl OOBEKTOB, WCIONB3yeMbIE TMpU pa3pabdoTKe
CHCTEMHOTO M MPHUKJIAIHOTO MPOrPaMMHOT0 00eCTICYCHUS

NIIK-4.3 (06.001 D/03.06 31.3) MeTob! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TMIPUKIJIATHOTO TIPOTPAMMHOTO 00eCTICUSHHSI

UIIK-4.4 (06.001 D/03.06 3H.5) Meroapl u CpeACTBAa MPOSKTUPOBAHHS
NPOTPAMMHBIX HMHTEP(EHCOB CHCTEMHOTO M MPHUKIAIHOTO IPOrPAMMHOTO
obecrieyeHus

HIIK-4.9 (06.016 A/30.6 3n.2) Bo3moxnoctu HC, wmetombl pa3paObOTKu
MPHUKJIATHOTO MPOTPAMMHOT0 00eCTICYCHHUS

NIIK-4.10 (06.001 D/03.06 V.1) Hcnons3oBaTh CYIIECTBYIOIINE THIIOBBIC
pemieHUsT W TIA0JIOHBI  MPOSKTUPOBAHHMS CHCTEMHOTO W MPHUKIATHOTO
MPOrPaMMHOTO O0eCTICUeHUs

NIIK-4.11 (06.001 D/03.06 ¥.2) IIlpuMeHATH METOJIBI M CPEACTBA IPOCKTUPOBAHMS
CUCTEMHOTO U MPHUKIIAJHOTO MPOTPAMMHOI0 00eCTIeueHusl, CTPYKTYp JaHHBIX, 0a3
JTAHHBIX, IIPOTPAMMHBIX HHTEP(EHCOB

NITK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSITH METOMBI IIPOBEICHUS SKCTICPUMEHTOB
NPY aHAJTU3€ CUCTEMHOTO M MTPUKIIAJHOTO MPOrPaMMHOT0 00eCTIeYCHHUS

HIIK-4.14 (06.001 D/03.06 Tn.1) Pa3spaboTka, M3MEHEHHE M COIJIACOBAHHE
APXUTEKTYPhl CHCTEMHOTO W TPHUKIATHOTO MPOTPAMMHOIO OOECTICUeHUs: ¢
CHUCTEMHBIM aHAJIMTUKOM M apXUTEKTOPOM IPOTPaMMHOT0 00eCIIeUeHUS

Cnoco6eH NpUMeHSITh OCHOBHBIE AJITOPUTMHYECKHE H TPOTPAaMMHbIE pellleHusI
B 00JacTH HHGOPMANMOHHO-KOMMYHMKAIMOHHBIX TEXHOJOTHiH, a TakiKe
y4acTBOBATH B UX pa3padoTke

HIIK-5.1 (06.001 D/03.06 3H.2) TumnoBble anroOpUuTMHUYECKHE U MPOTpPaMMHbIE
pelieHns, OMOMMOTEKH NPOTPaMMHBIX MOJYJEH, MAabJOHbI, Kiacchl OOBEKTOB,
UCTIOJIb3yeMbIe TIpU pazpaboTKe MPOrpaMMHOI0 00ecreyeHus

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHbBIE aJTOPUTMHYECKHE U MPOrpPaMMHBIE
pelIeHHsI, METOABI M CPEJCTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00eCTIeUeHHs
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHbBIE AJITOPUTMHUYECKHE U MPOTPAMMHBIE
pelIeHHsl, METOBI M CPEJCTBA MPOSKTUPOBAHUS IPOTPAMMHBIX HHTEp(delcoB
UIIK-5.11 (06.015 B/16.5 30.8) CoBpeMeHHBI OTEUYECTBEHHBIM M 3apyOeKHBIH
OIIBIT B 00JIaCTH HH(POPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT U

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcmonb30BaTh CyMIECTBYIOIINE aITOPUTMUYECKUE
W TpOrpaMMHBIE pemeHuss W MmAa0JoHBl TPOEKTHPOBAHUS IMPOTPAMMHOTO
obecrieyeHus

NIIK-5.13 (06.001 D/03.06 V.2) IlpuMeHsATh METOBI U CPEACTBA IPOSKTUPOBAHUS
MPOrPaMMHOTO OOECTieueHusl, CTPYKTYp JAaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPQEHCOB C HCIIOIB30BAaHHEM OCHOBHBIX aJTOPUTMHUYECKHX M IPOTPAMMHBIX
penieHuit B 061acTu HHGOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN
NIIK-5.15 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOIHbIE JAHHBIE TPU peaTn3aIiiu
QITOPUTMHUYECKUX M TPOrPaMMHBIX pelIeHuid B o0iacTd HH(OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIH



2. CTpyKTypa M coaepkaHue TUCHUILTHHBI

2.1 PacnipeaesieHne TPyA0éMKOCTH AUCUMIIMHBI IO BHaM padoT
OO6mmas Tpy10€MKOCTh TUCIMIUIMHBI cocTaBisieT 3 3a4. ea. (108 wacoB), ux pacnpenencHue
10 BUAAaM paboT MPeACTaBICHO B TabHIe

CemecTtpbl
Buj yueOHoi1 padoThI Beero (4achl)
4acoB
KonTakTHasi padora, B TOM 4HcJIe€: 66,2 66,2
AyauTOpHBIE 3aHATHS (BCEro): 64 64
3aHsTHsI JEKIMOHHOIO THIA 32 32
JlaGopaTopHbIe 3aHATHS 32 32
3aHATHSI CEMUHAPCKOr0 THIIA (CEMHHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
HNuas koHTAaKTHas padora: 2,2 2,2
KonTponb camoctosarenpHor padotsl (KCP) 2 2
[Ipomexyrtounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM 4HcJjIe: 41,8 | 418
[TpopaboTka y4eOHOr0 (TEOPETUYECKOTO) 4 4
Marepuana
BrinonHenne MHAMBUAYAJIBHBIX 3aJaHUI 16 16
[ToaroroBka K TEKyIIEMy KOHTPOJIKO 218 | 218
KoHnTtpoJb:
[ToaroroBka K 3K3aMeHy
Jac. 108 108
B TOM 4HCJIe
O0mas Tpy10eMKOCTb KOHTAKTHAasl 66,2 | 66,2
padorta
3a4. el 3 3

2.2 CTpyKTYypa QM CHUIINHBI

Pacnpenenenne BuoB yueOHOM pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM AUCHUTUINHBL

Pa3nensl (TeMbl) TMCHUIUIMHBL, U3y4aeMble B 4 ceMecTpe

KoanyecTBo yacoB
Bueayn
o HTOpPHA
Ne HaumeHnoBanue pasiesioB (TemM) Beero AynuTtopHasi padoTa a
padoTa
Ja mn3 Jp CPC
1 2 3 4 5 6 7
[TpHUHIUIIBEI TOCTPOSHUS TTapalIeIbHbIX
1. | brmd P P 198 | 6 2 | 118
BBIYHCIIUTEIBHBIX CUCTEM
2 [TapannensHOE MPOrpaMMHUPOBAHKE B CHCTEMAaX C 99 5 8 8
" | o0mIel naMAThIO
[TapannensHOE TPOrpaMMHUPOBAHKUE HA OCHOBE
3. | P POTPaMMHp 24 8 8 8
MPI
4. | MHOTONOTOYHOE NMPOrpaMMHpOBaHKE B Java 22 6 8 8
5. | OcHoBbl iporpamMmmupoBanus Ha Accembrepe 18 6 6 6
NUTOI'O no pa3aesnam auCHUNTHHBI 105,8 32 32 41,8
KonTpons camoctostenpaoi padotsl (KCP) 2
ITpomexxyrounas arrectamnus (MKP) 0,2




KoJsinyecTBO 4acos
Bueayn
UTOpHA
Ne HaumenoBaHnue pa3jesioB (Tem) Beero AynuropHasi padora o
padora
JI 1m3 JIP CPC
1 2 3 4 5 6 7
[ToaroToBka K TEKYIIEMY KOHTPOJIIO
O01mast TPy10€MKOCTh 1O JUCHUIIIIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapsi, JIP — nabopamophuvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

2.3 Conep:xanue pa3iesoB (TeM) THCHUILIHHBI
2.3.1 3auaTusa JeKIMOHHOr0 THIIA

®opma
Ne HaumeHnoBanue pasiesa (TeMbl) Copep:xanue pa3nesia (TeMbl) TeKyliero
KOHTPOJISI
1 2 3 4
IpuHUMIBL HOCTPOCHUS Buasr mapannenn3ma, Iponecckl, pecypesl, MOTOKH,
1. napauieIbHbBIX OIlepaliOHHBIC CHCTEMBI, BUIBI CHHXPOHHU3AIINH T
BBIUMCIHTEIbHBIX CHCTEM TapaJuIeNIbHEIX IPOrpaMm, ceMadopsl
Beenenne B TexHONMoTHI0 OpenMP, 0oCHOBHBIC THPEKTHBEI
HapaJIJIGJIBHOC OpenMP n ux omnmmy, mapaiensHbIe 1
2. [IpOrpaMMHUPOBAHUE B TOCJIeIoBaTeNNbHBIe 00JIaCTH, pacipe/eaeHne paboThl, T
CHCTEMAX C OOIIEH TaMATBIO CHHXPOHHM3AIIUs], OCHOBHBIC (PYHKIMH OUOIHOTEKN
openMP
Beenenue B TexHonoruto MPI, ¢pynkiun obmero
Hap ALIETBHOE Ha36Ha‘{eHI:I$I:1)(byHKL[I/II/I 6gompy}omeﬁunepe/:[aqn
coo01IeHNnH, QYHKIMN HEOIOKHUPYIOIIEeH epeaadn
3. HpOrpaMMHUpOBAaHHE Ha COOOIIEHNUI, (byHZuI/II/I KonneKTHB}?g;o B3aI/IMOI;IeI710TBI/ISI T
ocHose MPI MIPOLIECCOB, OLIEHKA 3()(EKTUBHOCTH TTapalIeIbHBIX
BBIUHCIICHUIT
MHOIOIOTOUHOE Beenenue B motoku Java, uarepdeiic Runnable, kiacc
4, Thread, ocHOBHBIE METOIBI /1711 pA0OTHI C IOTOKAMH, T
[PpOTPaMMHUPOBAHME B Java CHHXPOHHM3AIMS HOTOKOB, 0aEMON-II0TOKH
5 OCHOBBEI ImporpaMMHupOBaHHUA Apxutekrypa OBM, peructpsl, ¢iaru, 6a3oBbie T
' Ha ACCGMGHGpe oInepauuu, MyJIbTUYPOBHEBOC ITPOrpaMMUPOBAHHUE

Ipumeuanue: JIP — omuem/3awuma nabopamopnou pabomul, KII - guinonrnenue xypcosozo npoexkma, KP - kypcogoii
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - manucanue pegpepama, O - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHMHAPCKOI0 THUIIA

He npenycmotpeno

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanue pasgena (TeMbl) HanmenoBanue 1a6opaTopHbIX pagoT TeKyliero
KOHTPOJIst
1 2 3 4
HpI/IHHI/IHH IMOCTPOCHMA 3HaKOMCTBO C TEXHOJIOTHEH MapauieIbHOTO
1. napaaielbHbIX MPOrpaMMUpPOBaHMsI, OTIpeieTICHHE Kpyra 3a/1a4, P3
BBIYMCIUTEIIHHEIX CHCTEM TOISKAILHX pACHapa/LICIHBAHUIO




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJISI
1 2 3 4
3nakomcTBO ¢ OpenMP, uzyyenune nupexrus parallel, for,
HapannenLHoe sections, atomic, critical, u3yueHue cemadopoB, OCHOBHBIX
2. MIporpaMMHPOBaHUE B dynkuuit 6ubnmuorexn OpenMP, co3nanie napauienbHBIX P3
CHCTEMAX C OOIIeH MaMAThIO HPOrpaMM C HUCIIONB30BAHUEM Pa3IMYHBIX IUPCKTHB H HX
apaMeTpoB
3HakoMcTBO ¢ TexHonorueit MPI, yctaHoBka u HacTpoiika
MS_MPI, byaxunu MPI_Init, MP1_Finalize,
lapannensHoe MPI_Comm_size, MPI_Comm_rank, MPI_Send,
3. MpOrpaMMHUpPOBAaHUE HA MPI_Recv, MPI_Sendrecv, MPI_Bcast, MPI_Gather, P3
ocuose MPI MPI_Scatter, MPI_Barrier, MPl_Reduce, co3nanue
HapaJUIeNIbHBIX MPOrPaMM C MOMOIIBIO MPUBEACHHBIX
byHKIMI
3HAKOMCTBO €O cpejioii paspaborku Eclipse, coznanue
MHOLOMOTOYHOE MHOTOTIOTOYHBIX POrPaMM C HCHONL3OBAHHEM KIIACCA,
4. peanusyromiero uarepdeiic Runnable, ¢ momomipio kiacca, P3
HpOrpaMMHUpPOBaHHC B Java pacummpsitomiero kiacc Thread, CHHXpOHH3aLHs TIOTOKOB €
OMOLIBI0 MeTo/10B Wait u notify
OCHOBBI IPOrPAMMHUPOBAHHSE 3nakomctBO ¢ RADASM, pabora ¢ perucrpamu u
5. (hmaramMu, OCHOBHBIE OIICPAINH, YCIOBHBIE MIEPEXO/BI,
Ha AcceM6nepe LIMKJIbl, BCTaBKa HU3KYPOBHEBOTO KOJId B PHIIOKEHHUS

Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomsi, KII - svinonnenue kypcogozo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - manucanue pegpepama, 3 - scce, K - xoanoxeuym, T —

mecmuposanue, P3 — pewienue 3adau.

2.3.4 lIpumepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

He npenycmotpeno

2.4 llepeyeHb y4eOHO-METOAUYECKOr0 o0ecnevyeH sl AJs CAMOCTOATEILHOH padoThI
o0y4arommxcst o JMCHHUILIHHE (MOYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTIEYSHHST TUCITUTLIAHBI
Ne Bung CPC T10 BBITIOTHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |U3yuenue Meroanueckue ykazaHUsi [0 OpPraHU3AIMH CaMOCTOSITEIbHON
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPK/ICHHbIE kadenpoit
MaTtepuaia MH(OPMALMOHHBIX TeXHOIOTHUH, mpoTokoa Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHusi [0 OpPraHU3ALMH CaMOCTOSITEIbHOU
paboTsl CTYJICHTOB, YTBEPK/ICHHbBIE kadenpoit
nH(OOPMAITMOHHBIX TeXHOJOTHH, TPoTOoKoa Nel ot 30.08.2019

Y4eOHO-METOAMYECKHE MaTepHalbl NIl CaMOCTOSITENIbHON pPadOThl 00yYaromuXcs U3
Yyucia MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPUATHS HH(POpMAIINN:

JUig i ¢ HapyLIeHUsIMU 3pEHUS:

— B IieyaTHOU popme yBearueHHBIM HIpUdTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B ¢popmMme ayauodaiina,

— B re4yatHoi (hopme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B mieyaTHoi hopme,

— B (popMe AIIEKTPOHHOI O TIOKYMEHTA.




Jjist U1 ¢ HapyIICHUSIME ONIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOU opme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBIN MepedeHbh MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaromuxcs.

3. O6pa3oBaresibHbIEe TEXHOJIOTHHA
B cootBercTtBuM ¢ TpeboBanusasmMu PI'OC B mporpamMma JUCIUILIMHBI MPEIyCMaTPUBACT
UCTIOJIb30BaHUE B Y4eOHOM IIpoIiecce CIEAYIOUIMX O00pa30BaTeNbHbIE TEXHOJOTHH: YTCHUE
JEKUUHA C HCHOJB30BaHWEM MYJIBTUMEIUMHBIX TEXHOJOTUH; METOJ MalbIX TIpynm, pazdop
NPaKTUYECKHX 3a/1a4 U KEHCOB.
[Ipu 00yyeHnH UCTIONIB3YIOTCA CeAYIoNIe 00pa3oBaTeIbHbIE TEXHOIOTHU:

— TexHonorusT KOMMYHUKATHBHOTO OOy4YeHUSs — HampaBieHa Ha (opMmHupoBaHHe
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sIBJsieTCs 0a30BOM, HEOOXOIUMOM JIst
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIIUH.

— TexHonoruss pa3zHOypoBHEBOTO (Iu(DPEpEHIIMPOBAHHOTO) OOyYECHHS — MpeAroiaracT
OCYIIIECTBIICHUE TIO3HABATEIILHOW NEATENILHOCTH CTYJICHTOB C YYETOM HMX WHAWBHIYaTbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOPYECKUN
noreHuuan. Co3laHue M HCIOJIb30BAHUE JMATHOCTUYECKUX TECTOB SIBISIETCS HEOThEMJIIEMOM
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOy4YeHUS — TMpelycMaTpUBaeT [elIeHHE COJepKaHUs
JUCLIUIUIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIN ), UHTETPUPOBAaHHBIE B OOIIMIA KypC.
— HWudopmannonHo-kommyHukanuonsusle TexHonorun (MKT) - pacmumpsitor pamku

00pa30BaTEeNILHOrO MpOIlecca, MOBBIIIAs €ro MPAKTUYECKYI0 HalpaBIIEHHOCTh, CHOCOOCTBYIOT
MHTCHCU(PHUKAIIMU CaMOCTOSITENIbHOM paboThl ydYalluxcsi M TOBBIIMIEHUIO [M03HABAaTEIbHON
aktuBHOCTH. B pamkax KT BeiaensroTcs 2 Buaa TEXHOIOTHIL:

— TexHomorus HCIOJIb30BaAHU KOMIIBIOTCPHBIX MIPOTpaMM — TMO3BOJIACT 3(1)(1)CKTI/IBHO
JAOITIOJIHUTD ITPOHIECCC O6y‘leHI/I${ SA3bIKY Ha BCCX YPOBHAX.
- I/IHTepHeT'TeXHOHOFI/II/I — HOpeaoCTaBAIOT MHUPOKHEC BO3MOXHOCTH IOJIsI IIOMCKaA

UHpOpPMaLUH, pa3padOTKN HAYYHBIX POEKTOB, BEICHHUS HAyYHBIX UCCIIEOBAHUM.

— Texuomorus HUHAUWBUYyaJIN3alluu 06yquH51 — MOoMOract pCaJM30BbLIBATL JIMYHOCTHO-
OpUEHTUPOBAHHBIM TOJXOJA, YYHUTHIBAsS WHIUBUAYaJIbHbIE OCOOEHHOCTH U MOTPeOHOCTH
y4aIuXxcs.

— [IlpoexkTHass TEXHOJIOTUS — OpPUEHTUPOBAHA HA MOJCIMPOBAHHWE COIHMAILHOTO
B3aMMOJICHCTBHS yYalllUXCsl C IeNbI0 pEeHIeHHs 3a/ayd, KOTOpas OmpelessieTcss B paMKax
npo¢eCCHOHATBLHOMN MMOATOTOBKH, BBACTISS Ty MM UHYIO MPEIMETHYIO 00JIaCTh.

— TexHonoruss oOyueHuss B COTPYJHHUYECTBE — peaU3yeT HJACI0 B3aUMHOI0 OOyuyeHus,
OCYIIECTBIISII KaK WHAWNBUAYAIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
y4eOHBIX 3ajau.

— I/IFpOBaSI TEXHOJIOTHA — IMO3BOJIACT pa3dBUBATh HABBIKHM PACCMOTPCHUA psAla BO3MOXKHBIX
Croco0oB peleHus: nmpo0aeM, aKTUBU3UPYS MBIILJIEHUE CTYIEHTOB U PAaCKphIBas TUYHOCTHBIN
MOTEHIIUAT KaXK/IOTO YJaIerocs.

— TexHonoruss pa3BUTHS KPUTHYECKOTO MBIIUICHUS — CIOCOOCTBYET (POPMUPOBAHUIO
Pa3HOCTOPOHHEH IJMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCA K WH(GOpMALUU, YMEHHUIO
oTOMpaTh HH(POPMAITHIO JIJIST PEIICHUS TOCTABJICHHOM 3a1a4H.

KommiekcHoe uCIOIb30BaHUE B y‘-IeGHOM nmponecce BCCX BbINICHA3BAHHBIX TEeXHOJIOTUU
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYI0 aKTUBHOCTb, Pa3BUBAIOT I103HABaTEJIbHbIC
MPOIECCHI, CIOCOOCTBYIOT ()OPMUPOBAHHMIO KOMIIETCHIIMA, KOTOPBIMU JOJDKEH O00J1aIaTh
OyIyIIMH CTICTIMAIIHACT.

OcCHOBHEIE BUJIbI UHTCPAKTUBHBIX 06pa3OBaTCJIBHBIX TEXHOJIOTUH BKIIOYAIOT B CCGHI



— pabora B MaJbIX Ipynmnax (KOMaH/€e) - COBMECTHasI A€ATENIbHOCTb CTYIEHTOB B IPYIIIE MO
PYKOBOJICTBOM JI/IEpa, HAIIPAaBJICHHAs HA pelIeHue o0IIeH 3a1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3yJabTaTOB HMHIMBUAYAJIBHOW pabOThl YICHOB KOMaHAbl C JI€JICHUEM IOJHOMOYMM H
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHUS - HHAMBUIYaJIbHAs UM KOJUIEKTUBHAS JESTEIBHOCTH 110 0TOOPY,
pacIpenesIeHuI0 U CUCTEMAaTU3alu MaTepralla 1o ONpPEICIICHHON TeME, B Pe3yJIbTaTe KOTOPOU
COCTaBIIICTCS MPOCKT;

— aHaJM3 KOHKPETHBIX CUTYallUH - aHaJU3 peallbHbIX MPOOJIEMHBIX CUTyalud, UMEBIIUX
MECTO B COOTBETCTBYIOILEH 00JacTH NMpPOo(ecCHOHANBHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PELIEHUM;

— pa3BUTHE KPUTHUYECKOT'O MBILUICHUS — 00pa3oBaTeNbHAs JEATEIbHOCTD, HAIIPABJIEHHAs Ha
pasBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBILUIEHHS, CIIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMil IIMPOKO MCIOJB3yeTCs Kak
npenojaBaTesieM, TaK U CTYJEHTaMH BO BpeMs JIEKLUH, Ja0OpaTOpHbIX 3aHATUN M aHajIu3a
pe3yJIbTaTOB CaMOCTOSATENBHOW paboThl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAHUH U
pELIeHNH KaX/10i KOHKPETHOM 3a/1a4u UMEEeTCs, KaK [IPaBUII0, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa30opa 1 OLIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIHU4Y€CTBO
I/ICHOJ’I])Z}yeMbIe HHTCPAKTUBHbIC 06pa3OBaTeJ'II)H])Ie
Cemectp | Bua 3ansarus HHTEPAKTHBHBIX
TEXHOJI0I'nn
4acoB
IIpakTrueckue 3aHATUSA B pexumMax
4 JIP B3aUMOJICHCTBUS «IPEMOIABATENb — CTYACHT» U 6
«CTYAEHT — CTYJICHT»
Hroro 6

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansmus/cemunapsi, JIP — nabopamopnvie 3anamus, CPC —
camocmosimenvHas paboma cmyoenma

Tewmbl, 3a1aHUg U BOIPOCHI U CaMOCTOSITENIbHOM paboThl MpU3BaHbBl CPOPMHUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMM, YMEHHUS CaMOCTOSITENIbHO PACHIMPATh U YIIIyONsATh 3HAHUS,
MOJTyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

[onxoxa pa3bopa KOHKPETHBIX CUTYallui MIUPOKO UCTIONB3YETCs KaK MpernoaaBaTeieM, Tak
U CTYJCHTaMH IIPH NPOBEICHNH aHaJIN3a Pe3yJIbTaTOB CAaMOCTOATEIbHON pabOTHI.

JUiga 5un ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMHU 30POBbsSI IIPELYCMOTPEHA OpraHU3aLus
KOHCYJIbTAIMH ¢ CIOJIb30BaHUEM 3JIEKTPOHHOMN MOYTHI.

JInst un ¢ HapyLIEHUSMH 3PEHUS:

— B IiedyaTHOU popme yBeIHUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

Jlis 1 ¢ HapyUIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

Jl1st i1 ¢ HapyLIEHUSIMH OTIOPHO-JBUTATEIBHOTO alMapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlig nun ¢ orpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsSI IIPEyCMOTPEHA OpTraHU3alUs
KOHCYJIBTAllM} C UCIIOJb30BAHUEM DJIEKTPOHHOM MOYTHI.

JlaHHbIN TMepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
00yJaromuxcs.

4, OnenoyHble M METOANYECKHE MaTepHuaJibl



4.1 OueHouyHble cpeacTBa IS TeKyHIero KOHTPOJS  YCIeBaeMOCTH W
NMPOMEKYTOYHOH aTTecTaluu

OueHo4HbIE CpeACTBAa NpPEAHA3HAYCHBI ISl KOHTPOJS M OLECHKH 00pa30BaTEIbHBIX
JOCTIDKEHUH 00y4aromuxcsi, OCBOMBIIMX TNPOTrpaMMy y4ueOHOM IMCHUUIUIMHBI «HA3BaHUE
TMCIUTITHHBD).

O1neHOYHBIE CPENICTBA BKIIOUACT KOHTPOJIbHBIE MAaTEpUAIIb ISl IPOBEACHHUS TeKYIIero
KOHTPOJIi B (OpMe TECTOBBIX 3aJaHHM{, 3a7ad Uil CaMOCTOSTEIBHOTO pEIIeHUs U
NPOMeKYTOYHOM aTTecTaluM B GopMe BOMPOCOB K 3aUeTy.

OueHoYHbIE CpEACTBA Ul WHBAJIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTSAMH

3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAWBUIYATBHBIX ICUXO()U3MYECKIX 0COOEHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIU/IAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
IPEOCTABIISETCS TOTIOJIHUTEIFHOE BPEMS JIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU MIPOBEJICHUH POy Pbl OLICHUBAHUS PE3yJIbTaTOB 00Y4YEHHS MHBAIUIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCS UCTIOIB30BAHUE TEXHHUUECKUX
Cpe/CTB, HEOOXOMMBIX UM B CBS3U C X MHIMBHIYAIBHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
¥ WHBAIWAOB TMPOIEAypa OLEHHBAHUS pPE3YIbTaTOB OOyYEHHS IO AWUCIHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHnBaHHUS PE3yJbTaTOB OOYYECHHUS WHBAJIUIOB U JIUIl C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbSI 0 JHCHUUIUIMHE (MOJIYJIIO) TpeIyCMaTpUBaeT IPeI0CTaBICHUE
uHpopmanmu B QopmMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HUX 30POBbS M BOCIPHATHUS
UHpOpPMALIUK:

JInst mn ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

J1i1st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
0o0ydJaromuxcs.

CTpyKTypa OLlEeHOYHBIX CPEICTB IS TeKylIeld U MPOMEKYTOYHOM aTTecTAlMHU

Kon HanmenoBanue
Ne | KonTponmmpyemsle pa3mess! (TeMbl) | KOHTPOIUPYEMOH OLICHOYHOI'O CPEICTBA
n/m JVCIUTITHHBT™ KOMIETEHINH . IIpomexyTounas
Tekymuii KOHTPOJIb
(nm ee gacTH) aTTecTalys
IK-3

WIK-3.1  (06.001
D/03.06 31.3)
WIK-3.2  (06.015

B/16.5 3n.8)
WIIK-3.3 (40.001
HpI/IHHI/IHBI IMOCTPOCHUA [K-4 T
1 napamjieIbHbIX WIIK-4.2  (06.001 HIoBoe Bomnpoc Ha 3agete 1-10
D/03.06 31.2) TECTHPOBAHUE

BBIYHMCIHUTCIBHBIX CUCTEM WIK-43  (06.001

D/03.06 31.3)
TK-5

WIK-5.1  (06.001
D/03.06 31.2)
WIIK-5.2 (06.001




[TapamiensHoe

IPOrpaMMHUPOBAHUE B
CHCTEMAaX C OOIIEH MaMATBHIO

MK-3
WIK-3.1  (06.001
D/03.06 31.3)
WIK-32  (06.015
B/16.5 31.8)
WIK-33  (40.001
A/02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
MK-4

WIK-4.2  (06.001
D/03.06 31.2)
WIK-43  (06.001
D/03.06 31.3)
WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9  (06.016
A/30.6 31.2)
IK-5

WIK-5.1  (06.001
D/03.06 31.2)
WIK-5.2  (06.001
D/03.06 31.3)
WIK-5.4  (06.001
D/03.06 31.5)
WIIK-5.11 (06.015
B/16.5 31.8)

3amauu ams
CaMOCTOSTEILHOTO
pemenust 1-10

Bomnpoc Ha 3auete 11-
15

[TapamiensHoE

MIPOrpaMMHpPOBAHNE Ha

ocuose MPI

TK-3
WIK-33  (40.001
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
WIK-3.5  (06.001
D/03.06 V.2)
WIK-3.7  (06.001
D/03.06 Tr.1)
TK-4

WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9  (06.016
A/30.6 31.2)
WIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 ¥.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIK-4.14  (06.001
D/03.06 Tx.1)
K-5

WIK-5.4  (06.001
D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)
WIIK-5.12  (06.001
D/03.06 ¥.1)
WITK-5.13 (06.001
D/03.06 V.2)
WIK-5.15 (06.016
A/30.6 Y.1)

Samaun s
CaMOCTOSITEILHOTO
pemenms 11-17

Bomnpoc Ha 3auyere 16-
20

Muoromnoroynoe

nporpaMMUpoBaHue B Java

TMK-3
WIK-3.1  (06.001
D/03.06 31.3)
WIK-32  (06.015
B/16.5 31.8)
WIK-33  (40.001
A/02.5 31.2)
WIK-3.4  (06.001
D/03.06 Y.1)

3amaun s
CaMOCTOSITEIILHOTO
pemenus 18-21

Bomnpoc Ha 3auete 21-
25




WIK-35 (06.001
D/03.06 V.2)
WIK-3.7  (06.001
D/03.06 Tr.1)
TK-4

WIK-4.2  (06.001
D/03.06 31.2)
WIK-4.3  (06.001
D/03.06 31.3)
WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9  (06.016
A/30.6 31.2)
WIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 V.2)
WIK-4.13  (40.001
A/02.5Y.3)
WIK-4.14  (06.001
D/03.06 Tr.1)

TK-5
WIK-5.1  (06.001
D/03.06 311.2)
WIK-52  (06.001
D/03.06 31.3)
WIK-5.4  (06.001

D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)
WIK-5.12  (06.001
D/03.06 V.1)
WIIK-5.13  (06.001
D/03.06 V.2)
WIK-5.15 (06.016
A/30.6 Y.1)

OCHOBBI IPOTPAMMHUPOBAHUS
Ha AcceMOepe

TMK-3
WIK-3.1  (06.001
D/03.06 31.3)
WIK-32  (06.015
B/16.5 3u.8)
WIIK-3.3
A/02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
WIK-35  (06.001
D/03.06 ¥.2)
WIK-3.7  (06.001
D/03.06 Tx.1)
K-4

WIK-4.2  (06.001
D/03.06 31.2)
WIK-43  (06.001
D/03.06 31.3)
WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9  (06.016
A/30.6 31.2)
WIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 ¥.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIK-4.14  (06.001
D/03.06 Tn.1)
TK-5

WIK-5.1  (06.001
D/03.06 31.2)

(40.001

3amaun s
CaMOCTOSITEJILHOTO
peuienust 22-25

Bomnpoc Ha 3auere 26-
30




WIK-5.2  (06.001
D/03.06 31.3)
WIK-5.4  (06.001
D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)
WIK-5.12  (06.001
D/03.06 V.1)
WIK-5.13  (06.001
D/03.06 V.2)
WIK-5.15 (06.016
AJ30.6 V.1)

IMoka3zaTesu, KpUTEPUHU M HIKAJA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Ui

CootBercTBe INMOPOrOBOMY VPOBHIQ OCBOCHHMS KOMIETEHLMH IJIAHUPYEMBIM
pe3ysbTataM oO0yueHHs B KPUTEPUSM UX OLICHUBAHU (OLCHKA: YAOBJIETBOPUTEIbHO /3a4TEHO):
IK-3 Cnoco0eH OpHEeHTHPOBATHCH B COBPEMEHHBIX AJIrOPUTMAX KOMIIBIOTEPHOI
MATeMaTHKH; 00J1a1aTh CHOCOOHOCTAMHM K 3(Q(PeKTHBHOMY NPHMEHECHHI0O H
peanu3alii MaTeMATHYeCKH CJI0KHBIX AJITOPUTMOB
3HaTH HIIK-3.1 (06.001 D/03.06 3u.3) Metoasl u cpeacTBa MPOECKTHUPOBAHUS
IPOrpaMMHOT0  OOecreyeHus] IMpH peaju3alud MaTeMaTH4YEeCKH  CIOMXKHBIX
AJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEHHBI OTEUECTBEHHBIM U 3apyOeKHbII
OIIBIT B Pa3pabOTKE aJrOPUTMOB KOMIIBIOTEPHON MaTeMaTHKH
NIIK-3.3 (40.001 A/02.5 3u.2) OredyecTBEHHBIH M MEXAYHApOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJTOPUTMOB KOMIIbIOTEPHON MaTeMaTUKH

Ymernb NIIK-3.4 (06.001 D/03.06 ¥Y.1) Mcnionb30BaTh CYIIECTBYIOMINE TUTIOBBIE PEIICHUS
U mabJOHBl TPOEKTHPOBAHUS TMPOTPaMMHOrO oOecredeHus ASPPEKTHBHO
peaTM3YIONUX MaTeMaTHUYECKH CJI0KHBIE aITOPUTMBI
NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTUpOBATbCS B COBPEMEHHBIX aITOPUTMAaX
KOMITBIOTEPHOM MAaTeMaTUKU, MPUMEHSITh METOJbI M CPENICTBA MPOCKTHPOBAHUS
IIPOrPaMMHOT0 OOECHeUeHusl, CTPYKTYp JAaHHBIX, 0a3 JaHHBIX, MPOrPaMMHBIX
uHTepdercoB

Baagers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTeMaTHYECKH CIIOKHBIX
QITOPUTMOB, H3MECHEHHE U COTJIACOBAHMWE AaPXUTEKTYpPhl MPOTPAMMHOIO
oOecrieueHHsT C CHCTEMHBIM aHAIMTHKOM M apXUTEKTOPOM IPOrPaMMHOTO
obecrnieuyeHus

MK-4 CnocoGeH aKTHBHO YYacTBOBaTh B pa3padoTKe CHCTEMHOI0 M NMPHUKJIATHOIO
NMPOrpaMMHOI0 obecredyeHust

3HaTh NIIK-4.2 (06.001 D/03.06 31.2) TunoBble pemeHusi, OMOTMOTEKH MPOTPAMMHBIX
MOJyJeH, IIa0loHBl, KIAacChl OOBEKTOB, HCIOIb3yeMble TMpU pa3padoTKe
CHCTEMHOT'0  MPHUKJIAIHOTO MPOrPaMMHOT0 00eCTIeYeHHUS
NITK-4.3 (06.001 D/03.06 31.3) MeToapl u cCpecTBa MPOCKTUPOBAHUS CHCTEMHOTO
¥ TIPUKJIATHOTO TIPOTPAMMHOTO 00eCTIeUeHHSI
NIIK-4.4 (06.001 D/03.06 3u.5) Metoasl u cpeacTBa MNPOEKTHPOBAHUS
NPOTPAMMHBIX ~HMHTEP(EHCOB CHCTEMHOTO M MPHUKIAJTHOTO IPOrPAMMHOTO
obecrieyeHus
NIIK-4.9 (06.016 A/30.6 3u.2) Bo3moxuoctn HWC, wmetomsl pa3pabOTKH
MPUKIIATHOTO MMPOTPAMMHOT0 00eCTIeYeHUS



YMmerhb

Baanern

IIK-5

3HaTh

YMmerhb

Biaagernb

UIIK-4.10 (06.001 D/03.06 V.1) Hcnons3oBaTh CYIIECTBYIOIINE THIIOBBIC
pemieHUss W MIA0JNOHBI  MPOEKTUPOBAHHMS CHCTEMHOTO W NPHUKIATHOTO
MPOTPaMMHOTO O0ecTIeUeHus

NIIK-4.11 (06.001 D/03.06 ¥.2) IIpuMeHSITH METOJIBI M CPEACTBA IPOSKTUPOBAHMS
CUCTEMHOTO U MPHUKIAIHOTO MPOTPAMMHOI0 O00ecTieueHusl, CTPYKTYp JaHHBIX, 0a3
JTAHHBIX, IIPOTPAMMHBIX HHTEP(EHCOB

NITK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSITh METOMBI IIPOBEICHUS SKCTICPUMEHTOB
NIPY aHAJIU3€ CUCTEMHOTO M MTPUKIIAJHOTO MPOrPaMMHOT0 00eCTIeUCHHUS

HIIK-4.14 (06.001 D/03.06 Tn.1) Pa3spaboTka, M3MEHEHHE M COIJIACOBAHHE
APXUTEKTYPhl CHCTEMHOTO M TPHUKIAAHOTO TMPOTPAMMHOIO OOECIEUCHUs C
CHCTEMHBIM aHAJUTUKOM H apXUTEKTOPOM IPOrPAMMHOT0 00eCIIeYCHHUs

Cnoco6eH NpUMEHSITh OCHOBHBIE AJITOPUTMHYECKHE H TPOTPaMMHbIE pellleHusI
B o00jacTd HH(OPMANUOHHO-KOMMYHUKAINMOHHBIX TEXHOJIOTHIl, a TaKiKe
Y4acTBOBATH B UX pPa3padoTke
NIIK-5.1 (06.001 D/03.06 3n.2) TumoBble aJITOPUTMHUYECKHE U MPOTPAMMHEIC
perieHusi, OMOJIMOTEKH MPOrPAaMMHBIX MOJYJICH, IIa0JIOHBI, KJIACChl OOBEKTOB,
UCTIOJIb3YeMbIe TIPU pa3paboTKe MPOrpaMMHOTO 00eCIIeYeHHUS
HIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIC AJITOPUTMHUYECKHE U IPOTrPaAMMHBIC
pEIICHHs, METOJIBI U CPEJICTBA MPOCKTUPOBAHUS IPOrPAMMHOTO 00ECIICUEHUS
HIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIC AJITOPUTMHUYECKHE U IPOTrPaAMMHBIC
pEIICHNUs, METOJIBI U CPEJICTBA MPOCKTUPOBAHUS IPOTPAMMHBIX HHTEP(HEHCOB
HIIK-5.11 (06.015 B/16.5 31.8) CoBpeMeHHBIN OTEUYECTBEHHBIM M 3apyOeKHBII
OTIBIT B 00JIACTH MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcmonb30BaTh CYNIECTBYIOIINE aITOPUTMUYECKUE
U TOpOrpaMMHBIC peIIeHHs ¢ MAOJOHBI TPOECKTUPOBAHUS POTrPAMMHOTO
obecrieyeHus

NIIK-5.13 (06.001 D/03.06 V.2) IlpuMeHATh METO/BI U CPEACTBA IPOSKTUPOBAHUS
NPOTPaMMHOTO OOeCIieueHHsI, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPQEICOB C HCIOIB30BAaHHEM OCHOBHBIX aJTOPUTMHUYECKHX M IPOTPAMMHBIX
pelieHuid B 001acTH HH(HOPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
NIIK-5.15 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOIHBIE TAHHBIE IPU peaTn3aIluu
ATOPUTMUYECKAX W MPOTPAMMHBIX peIlIeHHH B 00jacTd HHGOPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJOTHI

Cootsercterie 0A30BOMY _ YPOBHI0  OCBOEHMS KOMIIETEHIUH  IUIAHMPYEMBIM
pe3ysbTaTaM O0YUYCHHS U KPUTEPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOIIO /3aYTEeHO):

IIK-3

3HaTh

Cnoco0eH OpHEeHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbLIOTEPHOM
MATeMATHKHU; 00Ja1aTh CHOCOOHOCTAMHM K 3 (PeKTHBHOMY NPUMEHEHHI0 H
peanu3anuu MaTeMATHYECKH CJI0KHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOABI U CpEACTBa
MPOSKTUPOBAHMS MTPOTPAMMHOTO OOCCIICUCHUS TPU peaar3allid MaTeMaTHIeCKU
CJIOKHBIX aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3n.8) CoBpeMEeHHBII OTEYECTBEHHBINH M 3apyOeKHBII
OTIBIT B pa3paboOTKe arOPUTMOB KOMITBIOTEPHOW MaTeMaTUKU

NIIK-3.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH W MEXIYHAPOJHBIA OMBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOM MaTEMaTHUKH



YMmerhb

Biaagernb

IIK-4

3HaTh

YMmerhb

Baagernb

IIK-5

3HaTh

NIIK-3.4 (06.001 D/03.06 V.1) YBepeHHO HCTIONB30BATh CYIIECTBYIOIINE THIIOBHIC
perieHus U madJIOHbI TPOSKTUPOBAHMS MTPOTPaMMHOTO oOectieueHus Y (HEKTUBHO
pEeATH3YIONUX MAaTEMATHYECKH CII0KHBIC ATTOPUTMBI

HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTHpOBAThCS B COBPEMEHHBIX aJTOpUTMax
KOMITBIOTEPHON MAaTeMAaTUKH, MPUMEHSITh METOJBI M CPEICTBA MPOCKTHPOBAHUS
NPOTPaMMHOTO OOecrieueHusl, CTPYKTYp IaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
uHTEepdeiicoB

UIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paboTka MaTeMaTUYECKU CIIONKHBIX
QITOPUTMOB, HM3MCHCHHE W  COIJIACOBAHHME AaAPXUTCKTYpPhl  MPOTrPaAaMMHOIO
00CCIeYeHUsT C CHUCTEMHBIM aHAJUTHKOM W apXUTEKTOPOM IPOrPaMMHOTO
oOecrieueHus

Cnoco0eH aKTHBHO y4YacTBOBATh B pPa3pad0TKe CHCTEMHOI0 M NMPHUKJIATHOIO
NMPOrpaMMHOI0 odecriedeHus

NIIK-4.2 (06.001 D/03.06 31.2) Tumnoskle pemieHus, OMOIUOTEKH MPOTPAMMHBIX
MOJyJIeH, TIA0JOHBI, KIACChl OOBEKTOB, HWCIONB3yeMble TpPU pPa3pabOTKe
CHCTEMHOTO ¥ MPHUKJIAIHOTO MPOrPaMMHOT0 00eCTICYCHUS

NIIK-4.3 (06.001 D/03.06 3n.3) CoBpeMEHHBIE METOABI W CPEACTBA
MPOCKTHUPOBAHUS CUCTEMHOTO U MPHUKJIATHOTO IIPOTPAMMHOTO 00ECTICUCHHS
UIIK-4.4 (06.001 D/03.06 3H.5) Mertoapl u CpeACTBAa MPOCKTHPOBAHUS
NPOTPAMMHBIX HMHTEP(EHCOB CHCTEMHOTO M MPHUKIAJIHOTO IPOrPAMMHOTO
obecrieyeHus

HIIK-4.9 (06.016 A/30.6 3H.2) CoBpemenHbie Bo3MOXHOCTH WC, MeTomsI
pa3paboTKH MPUKIIATHOTO MTPOrPAMMHOTO O0ECTICUeHUS

NIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CyIIECTBYIOIINE THIIOBHIE
pemieHWsT W TIA0JIOHBI  MPOEKTUPOBAHHMS CHCTEMHOTO W NPHUKIATHOTO
IPOTPaMMHOT0 oOecreueHust

NIIK-4.11 (06.001 D/03.06 VY.2) ApryMeHTUpOBAaHHO NPUMEHATH METOJbl M
CpeAcTBa MNPOEKTUPOBAHUS CHUCTEMHOTO U  MPUKIAJAHOTO MPOTPaAaMMHOTO
o0ecrieueHns1, CTPYKTYp JaHHBIX, 0a3 JTaHHBIX, TPOTPAMMHBIX HHTEp(ErcoB
NITK-4.13 (40.001 A/02.5 V.3) [IpumeHSITh METOMBI MIPOBEICHUS IKCTIEPUMEHTOB
NIPY aHAJTN3€ CHCTEMHOTO M MTPHUKIIAHOTO MPOTPaMMHOT0 00eCTIeUeHHUS

UIIK-4.14 (06.001 D/03.06 Tn.1) Pa3pabGoTka, W3MEHEHHE M COTJaCOBaHHUE
ApPXUTEKTYpPhl CHCTEMHOTO U TPHUKIAAHOTO MPOTPAMMHOIO OOECTeueHus: ¢
CUCTCMHBIM AHAJIMTUKOM U apXHUTECKTOPOM IIPOTrpaMMHOI0 oOecrieueHus

Cnoco6eH NpUMeHSITh OCHOBHBIE AJITOPUTMHYECKHE H TPOTPaMMHBbIE pellleHUsI
B 00JacTH HHGOPMANMOHHO-KOMMYHMKAIMOHHBIX TEXHOJIOTHH, a TakiKe
y4acTBOBATH B UX pa3padoTke
NIIK-5.1 (06.001 D/03.06 3u.2) CoBpeMeHHBIE THIIOBbIE AJITOPUTMUYECKHE U
MIPOrpaMMHBbIE peleHHsl, ONOINOTEKH IPOrPaMMHBIX MOJyJIeH, Ia0IOHBI, KJIacChl
00BEKTOB, UCIIOIIB3yEMBbIE MTPH Pa3pabOTKE MPOTrPaMMHOIO 00ECTIEYeHHS
NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHbBIE AJTOPUTMHYECKHE U MPOrpPaMMHBIE
peLIeHHsI, METOABI M CPEJCTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00eCTIeUeHHS
HIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIC AJITOPUTMHUYECKHE W MPOTrPAMMHBIC
peLIeHHsI, METOABI M CPEJICTBA MIPOSKTUPOBAHUS IPOTPAMMHBIX HHTEp(]EHcoB
UIIK-5.11 (06.015 B/16.5 31.8) CoBpeMeHHBIN OTEUYECTBEHHBIM M 3apyOeKHBII
OIIBIT B 00JIaCTH MH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA



Ymerb NIIK-5.12 (06.001 D/03.06 V.1) VYBepeHHO WHCMONB30BATh CYIIECTBYIOIIHE
QITOPUTMHUYECKHE U MPOrpaMMHBIE pEIIEHUS U IIa0JIOHBl MPOEKTHPOBAHUSA
MPOTPaMMHOTO O0ecTIeUeHus
HIIK-5.13 (06.001 D/03.06 V.2) [IlpuMeHSITH METOJIBI M CPEACTBA IPOSKTUPOBAHMS
MPOrPaMMHOTO OOECTIeUeHus, CTPYKTYp JAaHHBIX, 0a3 NaHHBIX, MPOTPAMMHBIX
uHTep(EicoB ¢ UCIOIB30BAHUEM OCHOBHBIX aJTOPUTMUYECKUX U MPOTPAMMHBIX
penieHuii B 001acTu HHGOOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
NIIK-5.15 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOIHBIE IAHHBIE MPU peaTu3aIiuu
QITOPUTMHUYECKUX ¥ TPOrPaMMHBIX pelIeHWid B o0yacTd HH(OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTH

Baanern

CootBercTBie HPOJABHMHYTOMY VPOBHIQO OCBOGHUS KOMIETCHIMN IJIaHUPYEMBIM
pe3yJbTataM OOYUYCHHUS M KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

IK-3 Cnoco0eH OpHEeHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIILIOTEPHOM
MAaTeMaTHKHU; 00Ja1aTh CNOCOOHOCTAMH K 3((eKTHBHOMY NPUMEHEHHI0 H
peanu3aluu MaTeMATHYeCKH CJI0KHBIX AJITOPUTMOB

3Hatb NIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMEeHHBIE METOABI W CPEACTBA
MPOEKTUPOBAHMS MIPOTPAMMHOI0 OOecreueHus: Mpy peaan3aluid MaTeMaTHuYeCcKu
CJIOKHBIX aJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMeHHBII OTEYECTBEHHBIH M 3apyOeKHBII
OTIBIT B pa3paboOTKe aIrTOPUTMOB KOMITBIOTEPHOM MaTeMaTUKU
NIIK-3.3 (40.001 A/02.5 3H.2) OtTeuecTBEHHBIH W MEXIYHAPOJHBIA ONBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOM MaTEMaTHKH

Ymerb NIIK-3.4 (06.001 D/03.06 V.1) YBepeHHO HCIIOTB30BATh CYIIESCTBYIOIINE THIIOBBIE
peleHus ¥ m1abI0HBI TPOSKTHPOBAHUS TPOTPAMMHOTO 00ecTieYeHUs dIPPEKTHBHO
pEATHM3YIONUX MATEMATHIECKH CIIOKHBIC AITOPUTMBI
HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTHpOBaThCSA B COBPEMEHHBIX aJTOpUTMax
KOMITBIOTEPHONW MaTeMAaTUKH, MPUMEHSITh METOJBI M CPEJICTBA MPOCKTHPOBAHUS
POTPAaMMHOTO OOecCTieueHHsI, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTEpdEeiicoB

Baagers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paborka MaTeMaTHYeCKH CIOKHBIX
ATOPUTMOB, W3MEHEHHE M  COIJIACOBAHHE AapPXHTEKTYyphl MPOTPAMMHOTO
o0OecrieueHruss C CHUCTEMHBIM AaHATUTHKOM U apXHUTEKTOPOM IPOTPAMMHOIO
obecrieueHus

K-4 Cnoco0eH aKTHBHO Y4YacTBOBATh B pPa3padoTKe CHCTEMHOI0 M NMPHUKJIATHOIO
NMPOrpaMMHOr0 odecriedeHUs

3Harthb NIIK-4.2 (06.001 D/03.06 31.2) TumoBkle pemieHus, OMOTUOTEKH MPOTPAMMHBIX
MOJyNiel, IIa0JIOHbI, KJacchl OOBEKTOB, WCIOJB3YeMblE TMPH pa3paboOTKe
CHUCTEMHOTO Y TIPUKJIAHOTO TPOrPAMMHOTO O0EeCTICUeHUS
NIIK-4.3 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOABI U CpPEACTBa
MIPOSKTUPOBAHMS CHCTEMHOTO W TIPHKJIATHOTO MPOTPAMMHOTO 00eCTICYCHHUS
UIIK-4.4 (06.001 D/03.06 3H.5) CoBpeMEeHHbIE METOIBI U CPEACTBa
MPOCKTHUPOBAHUSI TPOTPAMMHBIX HHTEP(EHCOB CHUCTEMHOTO H TPHKIATHOTO
MPOTPaMMHOTO O0ecTIeUeHus
HIIK-4.9 (06.016 A/30.6 3H.2) CoBpemenHbie Bo3MOXHOCTH WC, MeToms
pa3paboTKy MPUKIIATHOTO MPOTrPAMMHOTO O0ECTICUeHUs



YMmerhb

Baanern

IIK-5

3HaTh

YMmernb

Baagernb

NIIK-4.10 (06.001 D/03.06 V.1) VYBepeHHO WHCMONB30BATh CYIIECTBYIOIIHE
TUTIOBBIC PEIICHHUsT W IIA0JIOHBI TPOCKTHPOBAHUS CHCTEMHOTO M TPHKIATHOTO
MPOTPaMMHOTO O0ecTIeUeHus

HIIK-4.11 (06.001 D/03.06 VY.2) ApryMeHTUPOBAHHO NPHUMEHSITH METOIBI H
CpeICTBAa TMPOCKTHUPOBAHUS CHCTEMHOTO ¥ MPHUKIAJHOTO TMPOTPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHBIX, 0a3 JJaHHBIX, IPOTPAMMHBIX HHTEp(dericoB
NITK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSITh METOMBI IIPOBEICHUS SKCTICPUMEHTOB
NIPY aHAJIU3€ CUCTEMHOTO M MTPUKIIAJHOTO MPOrPaMMHOT0 00eCTIeUCHHUS

WIIK-4.14 (06.001 D/03.06 Tna.1) PaspaboTka, W3MEHEHHE M COTJIACOBAHHE
APXUTEKTYPhl CHCTEMHOTO W TPHUKIATHOTO MPOTPAMMHOIO OOECTIeUeHUs: ¢
CHCTEMHBIM aHAIUTUKOM M apXUTEKTOPOM IPOrPaMMHOIO oOecreueHus: Ha
BBICOKOM yPOBHE

Cnoco6eH NpUMeHSATh OCHOBHbIE AJITOPUTMHYECKHE H IPOrPaMMHbI€ peleHHs
B 00J1acTH HMH(OPMANMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHIl, a TaKxke
y4acTBOBAThH B MX pa3padoTke

HIIK-5.1 (06.001 D/03.06 3n.2) CoBpeMEHHBIC THUIIOBBIE AJITOPUTMUYECKUE H
IPOTPaMMHBIE pelieHHsI, OMOIMOTEKH MPOrPaMMHBIX MOJYJIEH, MAaOJOHBI, KIACChI
00BEKTOB, HCIIOJIb3YEMBIE MIPH Pa3padOTKe MPOTrPaMMHOTO 00ECTICUSHHS

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE COBPEMEHHBIC AITOPUTMHUYECCKHE U
NPOTPaMMHBIC PELICHHs, METOJAbl U CPEICTBA MPOCKTUPOBAHUS MPOrPAMMHOIO
obecrieyeHus

HIIK-5.4 (06.001 D/03.06 3H.5) OcHOBHBIE COBpPEMEHHBIC AITOPUTMUYECKHE H
NPOTPaMMHBIE PEIIEHHs,, METOJbl U CPEICTBA MPOCKTUPOBAHUS MPOTPAMMHBIX
uHTepdeiicon

NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHbIH OTEUECTBEHHBIH U 3apyOexHbII
OTIBIT B 001aCTH HH()OPMAITHOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHIA

NIIK-5.12 (06.001 D/03.06 VY.1) VYBepeHHO HCIIOIB30BATh CYIIECTBYIOIIHE
ATOPUTMUYECKHE W MPOrpaMMHbBIE pEHICHUS W [a0JOHBI TMPOEKTUPOBAHUS
MIPOTrpaMMHOTO 00eCTIeueHUs

HNIIK-5.13 (06.001 D/03.06 ¥V.2) IlpuMeHSTh METOABI U CPEACTBA MPOESKTUPOBAHUS
MPOTPaMMHOTO OOecTieueHusl, CTPYKTYp HaHHBIX, 0a3 IaHHBIX, MPOTPAMMHBIX
UHTEP(EICOB ¢ HCIOIB30BaHHEM OCHOBHBIX aITOPUTMHUYECKHX M MPOTPAMMHBIX
pemieHWid B 00JMacTH WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Ha
BBICOKOM YpOBHE

NIIK-5.15 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOIHBIE TAHHBIE TPU peaTn3aIiiu
ATOPUTMUYECKUX UM MPOTPaMMHBIX pelleHH B o0jacTu HH(GOpPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI

Tunosnie 3a/1a4YM Uit CAMOCTOSITCJILHOI'O PCIICHU S
1. Yucnennoe muddepeHpoBaHne: HAWUTH TEPBYI0 MPOU3BOIHYIO

¢yHkuu Ha otpeske [a,b], ucnonb3ys pazHOCTHYIO (OpMYTy BTOPOTO
nopsiaKa.

2. YuclieHHOe MHTETPUPOBAHME: BBIYHMCIUTH ONPECICHHBIA MHTErpan Ha

otpeske [a,b], ucronb3yst popmyy nmpsSIMOyroIbHHKOB.

3. UucneHHOE MHTErPUPOBAHME: BBIUMCIUTH ONPEACICHHBIA MHTErpaj Ha

otpeske [a,b], ucronb3ys Gopmysay Tpamenui.



4. YucneHHOe MHTETPUPOBAHUE: BBIYUCIUTH ONMPENCICHHBI WHTErpajl Ha

otpeske [a,b], ucronb3ys popmynay CumriicoHa.

PeanuzoBath cOpTHPOBKY MaccuBa METOJIOM LIEMKEPHON COPTUPOBKHU.

PeannzoBath COPTUPOBKY MacCHBa METOJIOM OBICTPON COPTUPOBKHU.

PeanuzoBarh cCOpTHPOBKY MaccuBa METOJIOM My3bIPbKa.

PeanuzoBarh cCOpTHPOBKY MaccuBa METOJOM MOJCYETA.

. PeanuzoBarb copTupoBKy MaccuBa metojom lemna.

10 PeanuzoBath cCOpTHPOBKY MaccHBa METOJIOM THOMbBEH COPTHPOBKH.

11.Bpiunciienrie TaOaUIBI CUHYCOB. BbluncnuTe TabiMIly CHUHYCOB Ha
otpeske [0,7/2] ¢ marom 7t/(2N) pu GOIBIIKX N.

© oo No T

d
12.Beruucnenne yucna m mno ¢opmyne n= 4 arctg 1 = 4 fol T +)9€c2

IMPUMCHCHUCM HpI/I6JII/I)I(€HHOFO BBIYHMCIICHHUA OHpG,Z[GJIGHHOFO HHTCTpajia

1o hopMyJie CpeHUX MPSMOYTOJILHUKOB f: fdx =~ =Y f(a+ (b —

2i-1
a) -~ ), TIe N TOCTaTOYHO OOJNBIIIOE HATypaTbHOE YHCIIO.

13.TToyunTs OOpaTHYIO MaTPHUILY.

14 BolyncnuTh onpeaenuTenb MaTpUIIbL.

15.Pemuts CJIAY MeTo10M NPOCTOM UTEpaALIUH.

16.Pemuts CJIAY metonom SxkooOu.

17.Pemute CJIAY MeTonoM 3eiaens.

18.BpIYucIuTh CyMMY 3JICMEHTOB MAaCcCHUBA, UCTIOIb3Ys OJIOYHBIN MTOAXO.

19. Beryncnuth CyMMy DJIEMEHTOB MAcCHBA, HCIONB3YS IHKINYECKUN
HOJXOJ.

20.BeIyucINTh MUHHMAJIBHBIA 3JIEMEHT MAaTpPHIIBI, HCIIOIb3ys OJOYHBIN
MOJIXO/I.

21. BeIaucanTh MaKCUMAJTbHBIN 3JIEMEHT MaTPHIThI, UCIIONB3YS ITUKITNICCKUAN
TIOJTX O],

22.Ha si3p1K€ IporpaMmMupoBanmsi AcceMOiep HalTH cyMMy mudp 3aJaHHOTO
qucra.

23.Ha s3pike mporpammupoBaHusi AcceMOiep HAMTH MaKCUMAIIbHYIO TUPPY
B YHCIIC.

24.Ha s3p1ke mporpaMMHpoBaHus AccemMOJiep HaWTH CYMMY YETHBIX
AJIEMEHTOB MOCJIEA0BATEILHOCTH.

25.Ha s3bpike mporpamMmupoBanus AccemOnep HaWTH MUHUMAaIbHBIN
HEYETHBIN AJIIEMEHT MOCIIEA0BATEIbHOCTH.

TunoBoii o0pa3el TecTa
. YKaXXuTe HeNpaBWIbHOE YTBEPKICHHE.

SISD - 310 00OBIYHBIE TOCIICIOBATEBHBIC KOMITLIOTEPHI

SIMD - 6onpIIMHCTBO cOBpeMeHHBIX DBM 0THOCATCS K 3TOH KaTeropuu
MISD - BEIUMCIHTENBHBIX MAIIUH TAKOTO KJIacca Mayio

MIMD -3T0 peanusanus HECKOJIBKUX MOTOKOB KOMAH]I M MTOTOKOB JTaHHBIX
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W

9,

[©)

. 1 KoHBe#iepHOU 00pabOTKH MPHUCYIIIE:

3arpy3Ka OnepaHoB B BEKTOPHBIE PETHUCTPHI
omnepaiui ¢ MaTpuliaMu
BBIJIEJICHHE OTJENbHBIX 3TAIIOB BBHITIOTHEHMSI 001l onepatun

CIIOKEHHE 2-X OII€PAHI0B OAHOBPEMEHHBIM CIIOKCHUEM BCEX UX IBOUYHBIX Paspsa10B

. Ilpuopwurer - 3710...

OIMCaHKE aJITOPUTMa Ha HEKOTOPOM (POPMATH30BaHHOM SI3bIKE

yncino, npunucasHoe OC kaxaoMy Ipoleccy Wi 3aaaue

OTIETBHBII 3TaIl BHITOIHEHHUS 00LIeH onepaiuu

omnogemenue co croponsl OC o Toi win HHOH (HopMe B3aUMOJCHCTBHS

. Ctex - a10...

"maMATh", B aIpECHOM MPOCTPAHCTBE KOTOPOH paboTaeT mporece
TOT WJIK WHOU cIIoco0 mepenayu HHCTPYKIIUA U3 OJHOTO MPOIIecca B IPYToM

001acTh NaMsITH IJI JIOKaJIbHBIX IEPEMEHHBIX, apr'YMEHTOB M BO3BpaIlaCMbIX q)YHKHI/ISIMI/I

3HAYEHUN

OpraHm3anys J0CTymna 2x (Wiu 0ojiee) IPOIECCOB K OJTHOMY M TOMY K€ OJIOKY MaMsITH

. Kitacrep (B KOHTEKCTE MapaieIbHOTO MPOTPAMMHUPOBAHHS )- ITO...

00J1aCTh OTepaTUBHOM MaMITH

YIpaBIISIONIEe YCTPOWCTBO, BHITIOJIHEHHOE HA OJJHOM MIIH OoJiee KpucTamiax
2 unm GoJiee y3JI0B, COSTMHEHHBIX TPY TOMOIIH JIOKATHHOH CeTH

pasJien KecTKOro JUCKa

CYTIEPKOMITHIOTED TSI BBITIOTHEHHS OCOOBIX 3a1a4

. Beibepure mar(v), He mpucyIuii(e) A [UKIIA BBIMTIOJTHEHUS! KOMaH/IbI:

3aliCh Pe3yJibTara B MaMsTh

BBIOOPKa KOMaH bl

KAIIMPOBAHUE CIIEIYFOIEH KOMaH bl

BBITTOJTHEHUE KOMaH b

JEKOJMPOBaHUE KOMaHbl, BBIYMCIICHUE apeca OlepaH/a u ero BEIOopKa
obpareHne K mamsTi

7. KonBeiiepHas TEXHOJIOTHS NTPEAIIONATAET ...

8. Cucrema, TJIaBHOM OCOOCHHOCTBIO SBIISIETCS HAIMUKeE 00IIel (GU3NIecKol MaMsITH, pa3IensieMoi

MOCIIEZI0BATEIbHYI0 00pab0TKy KOMaH]

00paboTKy KOMaH/, yIOBJIETBOPSIOIINX ONPEIeIEHHBIM KPUTEPHSIM
00pabOTKy HECKOJIBKO KOMaH]l OJHOBPEMEHHO

o0Imuii oCTYN KOMaH[ K MaMsITH

BCEMHU ITPpOLECCOpaMHU HA3bIBACTCA ...

NUMA



- SMP
~ MPP
- PVP

9. I'maBHas ocobeHHOCTH apxuTekTypsl NUMA?

—  HEOAHOPOIHBIM JOCTYH K MaMsITH

—  CBEpXBBICOKAS POU3BOIUTEIHLHOCTD

— HaJM4Yue BEKTOPHO-KOHBEHEPHBIX NPOLIECCOPOB

— Hanuuue oOmel GU3MUECKON MaMsITH, pa3aensieMoil BceMH Mpoleccopamu

10. BeraucnureapHbIe MAalTHHBI ¢ KAKOW apXUTEKTYPO Hanbolree ACIIeBhI?

— CHUMMETpHUYHas MHOTOIPOIIECCOpPHAast 00paboTKa

— mapajUlenbHasi apXUTEKTypa ¢ BEKTOPHBIMH MPOLIECCOPAMHU
— KJIAaCTEPHLIC CUCTCMbI

—  MacCHBHO-TIApaJUICbHAs apXUTEKTYpa

11. IluxoBas MpOU3BOAUTEIBHOCTH CUCTEMBI U3MEPSIETCS B!

— Merarepng
- MIPS

— MFlops

— MByte

12. [IukoBast MPOU3BOAUTEIEHOCTH CHCTEMBI OTIPEICIISICTCS

— BpPEMEHEM BBITNIOJIHEHUS PEabHbBIX 3324
— IIPOW3BEJIEHUEM NTPOU3BOAUTEIBHOCTH 1-TO Mpoleccopa Ha YKCIO MPOLECCOPOB B CUCTEME
— BpPEMEHEM BBITNIOJIHEHUS TECTOBBIX 33134
—  KOJIMYECTBOM IepeaHHol nHpopMayun

3ayeTHO-IK3aMeHAIHOHHbIE MAaTepHAaJbl s MNPOMEXKYTOYHOH  aTTecTaluu
(3xk3ameH/3a4eT)
Bonpoch 1J1s1 MOATOTOBKH K 3a4eTy

Bunbl mapannenusma;

[IporpammupoBanue ¢ pa3aeasieMbIMU IIEPEMEHHBIMU;
[Iponeccsr;

Pecypcsr;

OnepanmoHHbIE CUCTEMBI,

IloTokwu;

Pabora ¢ morokamu Java;

CuHxpoHU3alus Yepe3 NporpaMMHBIN MTOJIX0/

. CuHXpOoHM3aIMs Yyepe3 almapaTHbIN MOIX0;

10 CuHXpoHU3a1HUs ¢ UCIIOJIb30BAHUEM MEXAHU3Ma ONEPAITMOHHON CUCTEMBI;
11.OcHoBubIe aupexTBbl OpenMP 1 ux onmuu;
12.TlapannenpHbIe U TOCIEIOBATEIBHBIC OMIIUN TPOTPAMMBIL;

©CoNo O~ WNRE



13.Pacnpenenenue paboThl MEXIy HUTSAMU;
14.Cunxponu3anusi paboThl HUTEH;

15.0OcHoBHbIe dyHKIIMU OUOIMOTEKH Openmp;
16.®yukiuu obmero HazHaueHust MPI;

17.®yukIuu 610KUpyroNIeH repeaadyu cooOIeHUH;
18.®yHKIIMY HEONIOKUPYIOMIEH TIepeadn COOOIICHH;
19. ®yHKIMY KOJJIEKTUBHOT'O B3aUMOJICUCTBHUS MPOIECCOB;
20.0Ouenka 3¢ (GHeKTUBHOCTH MapauIeIbHBIX BRIUYUCICHUI;
21.TToToxu Java.

22 .Nutepdeiic Runnable;

23.Kmacc Thread;

24.Co3nanue 104epHUX MOTOKOB;

25.CuHXpOHU3AINS TIOTOKOB.

26.Apxutektypa OBM.

27.PerucTpsl.

28.Dmaru.

29.0OCHOBHbIE OIEepalUH.

30.Omnepanuu ycIOBHOTO MEPEX0/1a U IUKJIBI.

MeToan4yecKne PpeKOMEHAANUH, ONpede/siioliHe NpPoueaypbl  ONEHHBAHUS
BbINOJHEHUSA CAMOCTOATEIbHBIX 32 JaHHI:
3ajaHue CUNTAETCS BLIMOIHEHHBIM IIPH BHITOIHEHUH CIIEAYIOIIUX YCIOBHIA:
— mpemocTaBieH ucxoaHslii koa Ha C++/Java B cpene VisualStudio/Eclipse;
—  IPOAEMOHCTPHPOBAHA PA0OTOCIIOCOOHOCTH IPHUIIOKEHHS;
— CTY/EHT MOHUMAET UCXOIHBIN KO M OTBEYAET Ha BOIIPOCHI IO €r0 OpraHU3aIlnu.

MeTtoanyeckue peKOMEeHIAHH, ONPeIeIsIIIIIe MPOoeTyPhbl OIleHNBAHUS TECTA:
Tecr Bomonasercs B cpene Moodle wun GoogleDocs. TecT cunuTaeTcsi BBIMOJTHEHHBIM,
€CJIM CTYJ/ICHT JIaJl BEpHbIC OTBEThI Ha 70% 3a1aHuii.

MeTtoauyeckne peKOMeHAAlUH, ONPeAe/dIoIHe NPoue1ypbl OLIeHMBAHUA HA 3a4eTe!

[Iponienypa nmpomMexyTOYHOM aTrTecTallid IMPOXOAHUT B cooTBeTcTBUU C [lonokeHnem o
TEKYIIeM KOHTPOJIE U MPOMEXYTOUHOH artectanuu ooyyatoniuxcss @PI'BOY BO «Kyo6I'V».

Urorosoii ¢opmoit KOHTpOJS cHPOPMUPOBAHHOCTH KOMIIETEHUUH Yy OOydaroummxcs IO
JUCLUIUIMHE siBisgeTcss 3aueT. CTyAeHThl 00s3aHbl MOJYYUTh 3a4eT B COOTBETCTBUH C
pacnycaHueM U YYEOHBIM IJIaHOM

OOC npoMeXyTOYHOH aTTeCTalluN COCTOUT U3 3aJJaHUN JJIS1 CAMOCTOSTEILHOM pabOTHI.

3aueT MO JUCHMIUIMHE IMpeciieyeT Ledb OLEHUTh pPaldoTy CTyAEHTa, MOJIyYeHHe
TEOPETUYECKUX M IPAKTUYECKUX 3HAHUN, UX IMPOYHOCTb, PA3BUTHE TBOPUECKOIO MBIILICHHUS,
pUOOpEeTEeHNE HABBIKOB CAMOCTOATEIBHON pabOThI, YMEHNE IPUMEHSTH ITOJYyYSHHbIE 3HAHUS 151
pelIeHUs IPAKTUYECKUX 3a1a4.

Pesynprar ciaum 3a4era 3aHOCUTHCS IIPENIOAABATENIEM B OK3aMEHALIMOHHYIO BEAOMOCTb H
3a4ETHYI0 KHUXKKY.

OneHuBaHUE YPOBHS OCBOEHHS IAUCLMILIMHBI OCHOBBIBAETCS Ha KAYECTBE BBIMOJIHEHUS
CTYZECHTOM TECTOBBIX 33JaHNH, KOHTPOJIbHBIX 33JaHUH U 3a1laHUH I CaMOCTOSITEIbHOM PabOTHI.

Kpurepun ouneHku:

OLICHKA «He3a4eT» BBICTABJIACTCS B CJIy4ae BHINOJHECHHS OHOIO U3 YCJIOBHIA:



— BBEIMOJHEHO MeHee 60% caMoCTOATEIIHLHBIX 3aIaHUH,
— HE NPOWJIEH TECT;
— CTYICHT 3aTpyIHSETCS AaTh OTBET HA OJIUH TEOPETHUECKUIA BOIPOC.

OIleHKA «3a4€eT» B CJIyuyae BbINOJHEHHUS YCIOBUIA:

— BBINOJIHEHO HE MeHee 60% caMOoCTOATENbHBIX 3a/1aHUI;

— TIIPOWJIEH TECT WM TECT HE MPOWAEH, HO CTYACHT Jajl IMOJIHbIA OTBET Ha OJUH
TEOPETUUECKHI BOIPOC.

OneHouHble cpeacTBa Ul MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAUBUIYATBHBIX ICUXO()U3UYECKIX 0COOCHHOCTEM.

— IIpY1 He0OXOAMMOCTH UHBAIMJAM U JINLIAM C OTPAaHUYE€HHBIMU BO3MOKHOCTSIMU 3/J0POBbS
IPEOCTABIISCTCS TOTIOJIHUTEIFHOE BPEMS JJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpYU IPOBEIEHUH IPOLEYPhl OLIEHUBAHUS PE3YJIbTATOB 00YUYEHUSI MHBAINUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpPEeICTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOIUMOCTH AJIsl 00yUaroIIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAJIUIOB TIPOIEAypa OICHUBAHUS pPE3YyJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO HTAIOB.

[Iponenypa oneHWBaHUs PE3yIbTaTOB OOyUEHHsS] WHBAIHMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbsI 10 JUCLUIUIMHE IpeAycMaTpUBaeT NpeAocTaBlieHe nHPOpMalUU B
dopmax, amanTUPOBaHHBIX K OTPAHUYCHUSM KX 370POBBS M BOCTIPUATHS WHPOPMAIIHN:

JUist T ¢ HapyIIEHUSIMU 3pSHUS:

— B IleyaTHOU (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

JIist U1 ¢ HapyIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOW JHUTEpaTyphbl,

HEe00XO0UMOI1 111 OCBOECHUS TUCHUILIMHBI (MOTYJIA)

5.1 OcHoBHasi 1uTeparTypa:

1. TIporpammupoBanue Ha JAVA [Tekct] : yue6Hoe mocooue / C. I'. Cununa, A. B.
YBaposa ; M-
BO oOpa3zoBanus u Hayku Poc. @eneparuun, Kybanckuii roc. yH-T. - KpacHomap : [KybOanckuii
rocynapctBeHHblil yausepcuret], 2016. - 117 c. : un. - bubauorp.: c. 116. - ISBN 978-5-8209-
1215-3.

2. MansBko, A. A. [lapannenbHoe NporpaMMHpOBaHUE HA OCHOBE TEXHOJIOTHH openmp,
mpi,
cuda : yueOHOE TTOCOOHE TSI akaieMudeckoro OakanaBpuara / A. A. MaisiBko. — 2-€ U3]1., UCIp.
u gorn. — M. : U3narensctBo FOpaiit, 2018. — 115 c. https://biblio-online.ru/book/46BBEB77-
8697-4FF5-BE49-711BB1388D50/parallelnoe-programmirovanie-na-osnove-tehnologiy-
openmp-mpi-cuda

3. CaembeB B. A. , lreiin6epr b. 5. PacnmapamienuBanue mnporpamm: y4eOHUK.
HN3narenncTBO
OxHoro ¢enepansHoro ynmeepcurera, 2008. 192 crp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book id=240965



Jli1s ocBOeHUS TUCHUIUIMHBI MHBAIUJAMH U JTUI[AMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3I0POBbS MMEIOTCSI HM3JAHHSI B AJIIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAax
«/lanvy u «FOpaiim».

5.2 lonosiHMTE/ILHAS JIATEPATypa:

1. AnexceeB, A.A. OCHOBBI NapajlJIEIbHOTO IPOrPAMMUPOBAHMSI C HCIIOJIB30BAHUEM
Visual Studio
2010 / A.A. Anexkcees. - 2-e u3l., ucnp. - Mocksa : Hanmonaneueiid OTKpBITBI YHUBEPCUTET
«MHTYHUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book red&id=428829&sr=1
2. Teopust W mpakTHKa HapaJJIeNbHBIX BBIYUCICHHH : yueOHoe mocobue / I'eprenms, Bukrop
[TaBmoBuu ; B. II. I'eprens. - M. : BUHOM. JlaGoparopusi 3nanuii: MHTepHET-YHUBEpCUTET

WudpopmanmoHHbIx TexHonorui, 2007. - 423 c.
3. [lapamnenbHble BBIYUCIEHHUA : Yy4yeOHOe TmocoOMe s CTYJIeHTOB  By30B /
Boesonun, Banentun BacunbseBuu, Boepogun, Bi. B. ; B. B. Boesoaun, Bn. B. BoeBoaus. -
CIIb. : BXB-Ilerepoypr , 2004. - 599 c.
4. boraues K.IO. “OcHOBBI mNapajIeIbHOTO MPOrPaMMHUPOBAaHUS~ HW3ATENbCTBO "BUHOM.
JlaGoparopust 3HaAHUM", 2003 r.

5. BBICOKOIIPOM3BOIUTENBHBIE BHIYMCIEHUS /111 MHOT'OIIPOLIECCOPHBIX MHOTOSIEPHBIX CUCTEM :
y4eOHMK i1 cTyneHToB By30B / B. Il. I'eprens ; bubnunorexka Huxeropoackoro roc. yH-Ta uM.
H. U. JIo6auesckoro . - M. : UzpatensctBo MockoBckoro yausepcurera : DUSMATIINUT, 2010
; Hmwxuauit Hosropoa : Hwxkeropoackuii rocynapcrBeHHbld yHuBepcuter, 2010. - 543 c.
6. BeruncnuTenpHast MaTeMaTUKa U CTpyKTypa anroputmos / B.B. BoeBoaun; Bi. B. BoeBonuH ;
Mock. roc. yH-T uMm. M. B. JlomoHOCOBa. - 2-¢ u3x., crep. - [M.] : U3narenbcTBO MOCKOBCKOTO
yHuBepcurera , 2010. - 166 c.

5.3. [lepuoauyeckue u3IaHusA:
1. ba3sl manneix komoanuu «Mct Beroy http://dlib.eastview.com
2. Dnekrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YHUCJIe COBPeMeHHbIe MpodeccHOHAIbHBIE 0a3b1
AAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

Inexmpounno-oubaruomeunwvle cucmemol (Ib6C):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6azvi OaHHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnanst uzgarenncrsa Wiley https://onlinelibrary.wiley.com/
4,
5.

Hayunas snekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHBIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoi
miaTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
6. HanuonanpHast 5SnekTpoHHas  OuOnIMOTeKa  (JOCTYN K DJIEKTPOHHOM  Ombimmoreke
nucceptanuit Poccuiickoit rocygapcrsenHoi oubnuorexku (PI'B) https://rusneb.ru/
7. Ilpesunentckas oubnuorexa uM. b.H. Enprmuna https://www.prlib.ru/
8.  Baza mannbix CSD KemOpumkckoro neHTpa kpucrawiorpaduueckux ganasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
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10.
11.
12.

Springer Journals Archive: https://link.springer.com/
Nature Journals: https://www.nature.com/
Springer Nature Protocols and Methods:

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.

Springer Materials: http://materials.springer.com/
Nano Database: https://nano.nature.com/
Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektropuym TB" http://www.lektorium.tv/
VYuusepcurerckas nadopmannonHas cucreMa POCCHUS http://uisrussia.msu.ru

HHd)OpMCZL;MOHHble CNnpaeo4Hble CUCNIEMbL

1. KoncynpranT [lntoc - cipaBouHas mpaBoBasi cucTeMa (JIOCTYI MO JIOKAJIbHOM CETH C

KOMITBIOTEPOB OUOINOTEKH )

Pecypcol c6o600n020 docmyna

1.
2.
3.

KubepJlenunka http://cyberleninka.ru/;
AMepuKaHCKas MaTeHTHAs 0a3a JaHHBIX http://www.uspto.gov/patft/
MuHHUCTEpPCTBO HAYKU U BBICIIETO 00pa3oBanus Poccuiickoit enepanuu

https://www.minobrnauki.gov.ru/;

4.
5.

denepanbhblil moptan "Poccuiickoe oopa3oBanue” http://www.edu.ru/;
Nudopmannonnas cucrema "ExrHoe OKHO g0cTyna K 00pa3oBaTelIbHBIM pecypcam”

http://window.edu.ru/;

6.
7.

Enunas xomtekuus mudpoBeIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .
ITpoekt I'ocynapcTBEHHOI0 HHCTUTYTa pycckoro si3pika uMeHH A.C. Ilymknna

"O6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8.
9.

10.
11.
12.

CrpaBouHo-uH(OpMaMOHHBIN TopTan "Pycckuii a3k http://gramota.ru/;

Cny>x0a TeMaTH4eCKUX TOJIKOBBIX ClIoBapeil http://www.glossary.ru/;

CrnoBapu ¥ 3HIIUKIIONIENH http://dic.academic.ru/;

OO6pazoBaTenbHbINA TopTan "Yuebda" http://www.ucheba.com/;

3akononpoekT "O6 oOpazoBanuu B Poccuiickoit @enepanun’. Bompockl M OTBETHI http://xn--

273--84d1f.xn--plai/voprosy i otvety

N

how

Cobcmeennvie d1ekmponHble 06pazosamenvHvle U UHGopMmayuoHuvie pecypcovl Kyol'yV

OnekTpoHHBIH Katanor Hayunoii 6nbnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
DOnekTpoHHas 6ubanoTeka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
Cpena Moy IbHOTO TMHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru
baza yueOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMITJIEKCOB, TyOJIMKauil 1 KOH(pepeHIIUH

http://infoneeds.kubsu.ru/

5.

bubnuorexa nHGOPMaLMOHHBIX PECYPCOB Kadeaphl HHHOPMALIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUH http://mschool.kubsu.ru;

6.
7.

OneKkTpoHHBIN apxuB JokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/
DeKTpoHHBIE 00pa3oBaTeIbHbIe pecypchl Kadeapbl THPOPMALMOHHBIX CUCTEM M TEXHOJIOTHH

B oOpazoBanun KyOI'Y wu mnHayuno-meromuueckoro kypHama "IIIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. Meroanuyeckne ykasaHusi UIA OOYYalOIIMXCH 10 OCBOCHHIO

AUCIHHUTIHHBI (MOIYJIs1)

ITo xypcy mnpeaycMOTpeHO MNpOBEJCHHE JIEKLIMOHHBIX 3aHATHUH, HAa KOTOPBIX JaeTcs

OCHOBHOH CHCTEMaTH3UPOBAHHBIN MaTepra. B Xo/1e JeKIIMOHHBIX 3aHATHH Pa30UparoTCsi OCHOBBI
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napajieNIbHOTO MPOrpaMMHUPOBaHUS Ha mpumMepe sa3bika C++ u Java, mpoBOIUTCS CHHTAKCHC
KOMaH/l, OCHOBHBIE METO/Ibl IPUMEHEHUS S3bIKOBBIX KOHCTPYKLUH Ul PEIIEHUs MPAKTUYECKUX
3agad. [Tocne npociaymumBaHus JEKIUH PEKOMEHIYETCS BBIITOIHUTD YIIPaKHEHHS, TIPUBOIUMBIC B
ayJIUTOPUU JJIs1 CAMOCTOSITEIbHON paboTBhI.

ITo xypcy mpeaycMOTpeHO MpoBeACHUE JTabOpaTOPHBIX 3aHATHHA, HAa KOTOPBIX JaeTcs
NPUKIAJHON CHCTEMAaTH3UPOBaHHBIM MaTepuall. B Xone 3aHATHMH nNMIIyTCs mNapasiesbHble
IPOTPaMMBbI PA3TUYHOM CIIOKHOCTH Ha SI3bIKE MPOrpaMMupoBaHust C++ ¢ HCIIOIb30BaHUEM CPEJIbI
paspabotku VisualStrudio, Java ¢ ucnonb3oBanuem IntelijIDEA, a Takke TpUBOAATCS IPUMEPHI
pa3paboOTKW TPOTrpaMMHBIX TNpuiokeHuil. Ilocme 3aHATHS PEKOMEHIyeTCs BBINOJHUTH
yHIpaXHEHUs!, IPUBOAUMBIE B Ay JTUTOPUU JIJIs1 CAMOCTOSITEIbHON paboThI.

IIpu camocrosiTenbHOH paboTe CTYACHTOB HEOOXOAMMO U3Yy4YUTh JIUTEPATYpY,
IPUBECHHYIO B IEPEYHSX BBIILIE, [ OCMBICIIEHUS BBOJAUMBIX OHATHUH, aHaIM3a IPEJI0KEHHbBIX
MOJIXO/I0B U METOAOB pa3paboTKu mporpamm. PaspabaTeiBasi pemieHHe HOBOW 3aJaud, CTYJICHT
JIOJDKEH YMETb BbIOpaTh 3((QEKTHBHBIE U HAJIEKHbIE CTPYKTYPbl JAHHBIX Ul IPEACTaBICHUS
UH(OPMaLNH, T0100paTh COOTBETCTBYIOIINE AITOPUTMBI I UX 00pabOTKH, yUeCTh CIICHUPHUKY
A3bIKa IPOrPAMMHUPOBAHMS, HA KOTOPOM OYyJIeT BbINONIHEHA peanu3anusi. CTyAeHT J0JKEH yMETh
BBITOJIHATh TECTUPOBAHME W OTJIAJKy AJTOPUTMOB pEIICHUS 33734 C LEIbI0 OOHAPYXKEHHUS U
YCTpaHEHUs B HUX OIIMOOK.

BaxueimuM 3TaroM Kypca SIBISIETCS CaMOCTOSITeNbHAas pabora mo aucuuiuiiHe. B
polecce CaMOCTOATENbHOW paboThl CTYIEHT NPHOOpPETaeT HABBIK CO3/IaHHUsS 3aKOHUYEHHOI'O
IPOTPaMMHOTO MTPOAYKTA.

Hcnonp3yroTcss akTHBHBIE, MHHOBALIMOHHBIE 00pa30BaTEIbHbIE TEXHOJOTHH, KOTOpBIE
CIIOCOOCTBYIOT ~Pa3BUTHUIO  OOMICKYJIbTYpPHBIX, OOIIENPO()eCcCHOHANBHBIX KOMIETCHIMA U
npoQeCCHOHATIBHBIX KOMIIETEHIIMH 00yYarouXCsL:

e npoOsIeMHOE 00yUYeHHE;
pa3sHOypOBHEBOE 0OyUEHHUE;
IPOEKTHbIE METO/Ibl O0yUECHMUS;
HCCIIeZIOBATENILCKUE METO/IbI B O0yUEHHH;
MH(POPMAIIMOHHO- KOMMYHUKAITUOHHBIE TEXHOJIOTHH.

Jnist nuI ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIUs
KOHCYJIbTAIIMH C UCTIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

VueGHO-METOIMYECKUM 00ecTiedeHHeM KypPCOBOW paOOTHI CTYACHTOB SIBIISTFOTCS:

1. yueOHas nmuTeparypa;

2. HOpMaTUBHBIE TOKYMeHTHl BY3a;

3. MeToanYecKre pa3paboTKH JUIsl CTYICHTOB.

CamocrosiTenpHast padoTa CTy/IEHTOB BKITIOYAET:

— o(opMIIEHHE UTOTOBOT'O OTYETa (MOSICHUTEILHON 3aITUCKH).

— aHaJIM3 HOPMATHBHO-METOIMYECKOM 0a3bl OpraHn3aInig;

— aHaJIM3 HAayYHBIX MMyOJIMKAIMK IO 3apaHee ONpeeEéHHON TeMe;

— a”anu3 U 00paboTKy UHpOpMaLny;

— paboTy ¢ HayyHOH, y4eOHON 1 METOJMUECKOM JIUTEPaTypOH,

— pabota ¢ koHcniekTamu Jiekiuit, IbC.

Jli1st caMOCTOSATENIbHOM pabOThI MPEACTABISAETCS Ay JUTOPHUS C KOMIIBIOTEPOM U JTOCTYIIOM
B MIHTEpHET, K 31eKTpoHHON 6ubIMoTeKe By3a U K MH()OPMAIIMOHHO-CITPABOYHBIM CHCTEMAaM.
[epeyenb yueOHO-METOANYECKOTO 00ECTICUCHHUS:

1. OcnoBHas obpa3oBareibHas IpPOrpaMMa BEICHIETO MPOPECCHOHATHLHOTO 00pa30BaHHS
benepalbHOT0 TOCYIAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKACHUS
BhIcIero oOpa3oBanus «KybaHCKuit rocy1apcTBEHHBI YHUBEPCUTET» 110 HANIPABICHHIO
HOJTrOTOBKH.

2. TlonmoxxeHue 0 MPOBEACHUH TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH M ITPOMEKYTOUHOM
aTTecTanuu B (henepasbHOM rocy1IapCTBEHHOM OIOKETHOM 00pa30oBaTEILHOM
YUpEKACHUU BBICIIEro o0pazoBanust «KyOaHCKHI rocy1apCTBEHHBIN YHUBEPCUTETY.



3. OO6mue TpeOoBaHMS K TOCTPOCHHIO, COACPKAHNIO, ODOPMIICHUIO U YTBEPKICHUIO
paboueil nporpammsl AucHUILINHBI DeepanbHOro rocy1apcTBEHHOIO
00pa30BaTEeNILHOTO CTAaHJAPTA BBICIIETO MPO(PECCHOHATBHOTO 00pa30BaHMUS.

4. Metoauueckue peKOMEHAALNH 110 COAEPIKaHUI0, 0(OPMIICHUIO U TPUMEHEHHIO
00pa30BaTeNbHBIX TEXHOJIOTUH U OIIEHOYHBIX CPEJICTB B yueOHOM Mpoliecce,
OCHOBaHHOM Ha deJepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIApTe.

5. VYueOHbIi MIaH OCHOBHON 00pa3oBaTeIbHON MPOTrPAMMBI IO HATIPABJICHUIO MOTOTOBKH.

6. denepanbHBI TOCYIapCTBEHHBI 00pa30BaTEIIbHBIN CTAHAAPT BBICIIETO
npo¢eCCHOHATBLHOT0 00pa30BaHMs [0 HAIPABICHUIO OTOTOBKH.

B ocBoeHMM MUCHUIUIMHBI MHBATUAAMH U JIUIIAMU C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMEET WHIWBHIyalbHas ydeOHas pabora (KOHCY/IbTAIlUU) —
JIOTIOJTHUTEIHHOE Pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

NupuBuayanbHble KOHCYJIBTAIMM IO MPEIMETY SIBIISIIOTCS BaKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIUM HHIMBUyaTU3allii O0YUYEHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMperojaBaTelieM W OOYyYaroIUMCS HMHBAJIUIAOM WU JIMIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. IlepeyeHb WH(OPMANMOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX IpPH

OCYIIECTBJIEHMH 00Pa30BaTEJIbHOI0 MpoIlecca Mo JUCHUIINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMATMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTH A

— [IpoBepka noMamHux 3alaHui U KOHCYJIbTUPOBAHUE IIOCPEACTBOM 3JIEKTPOHHOU TOYTHI.
— Mcnionb30oBaHue 3IEKTPOHHBIX MPE3EHTALMI IPU POBEACHUH JIEKIMOHHBIX 3aHATUI

- Cucrema MOODLE

- [IpoBepka momaniHuX 3a1aHui U KOHCYIbTHpoBaHue nocpeactsoM DONC Kyol'y

7.2 TlepeyeHb JHMIIEH3MOHHOI0 M CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
odecneyeHus

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 wm Kitty 0.76

Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeiimBopk Django

Firefox, mo0as Bepcus

Putty, mro6ast Bepcus

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcus 2020-06+

[Tnarma Remote System Explorer (RSE) mist Eclipse PDT

JetBrains PHP Storm


https://www.jetbrains.com/community/education/#classrooms

GIT

Java Version 8 Update 311
Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MaTepHaJIbHO-TEXHUYECKO0E o0ecneueHue Mo JUCHUIINHE (MOAYJII0)

HaumenoBanne yueOHON ayuTOPHH, €€ OCHAIIEHHOCTD

Ne Bun pabor
000pyI0BaHUEM M TEXHUYECKUMU CPEACTBAMH 00YUCHHUSI
1. JlexuroHHBIE 3aHATUSA Aynuropus, YKOMIUIEKTOBaHHAas CHEUaTU3UPOBAHHOMN
MeOeNbl0 U TEXHUUECKUMH CPeJICTBAMU 00yUYeHHSI
2. JlabopartopHsble 3aHATHS | AyaUTOpUS, YKOMIUIEKTOBaHHAas CHEUaIu3UPOBAHHON
MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  0OydeHwus,
KOMIIBIOTEPAMHU, TPOEKTOPOM, POrpaMMHBIM 00eCIEUeHUEM
3. [TpakTueckue 3aHaTU | AyAUTOpHS, YKOMIUIEKTOBAaHHAs CHEMAIN3UPOBAaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJICTBAMHU 00yUYEHUS
4. I'pynmnoseie Aynuropus, YKOMIIJIEKTOBAHHAs CIEeLMATIU3UPOBAHHOMN
(MHIMBUYATLHBIC) MeOenpl0 M TEXHUYECKHMMH  CPEICTBAaMH  OOYy4YeHUs,
KOHCYJIbTaIlu! KOMIIBIOTEPAMH, IPOrPaMMHBIM 00€CIIEYEHHEM
5. Texkymuii  KOHTpOJIb, | AyAUTOpHS, YKOMIUIEKTOBaHHAs CHEIMAIN3UPOBAaHHON
IPOMEXYTOYHas MeOenpl0 M TEXHUYECKMMHM  CpeAcTBaMH  OOyueHwus,
aTTecTanus KOMIIbIOTEPAMH, MPOrPaMMHBIM 00ecriedeHueM
6. CamocTosrenbHas Kabuner mms caMmocTtosTenbHONH paboThl, OCHAIEHHBIN
pabota KOMIIBIOTEPHON TEXHHMKOW C BO3MOXXHOCTBIO IOAKIIOYEHHS K

cetn «VIHTEpHET»,IPOrpaMMON HDKPAHHOTO YBEJIMYEHUS U
00€CMeUeHHbIH JAOCTYNIOM B 3JEKTPOHHYIO HH(pOpPMaIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.




