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1 Hesn 1 321244 M3yYeHUsS] TUCHHMILTHHBI (MOYJIS)

1.1 Iles1b oCBOEHHS JUCHUILIHHDBI
HGHBIO KypcCa ABJIACTCA U3YYCHHUEC MATCMATHICCKUX MOZ[GJIGfI, MCTO0B, COBPCMCHHBIX
TEXHOJIOTUH MapajuIeIbHOTO MPOTPaMMHUPOBAHUS, IPUOOPETECHHE YMEHHUI U HABBIKOB
HCIIOJIb30BAHHA Ha IMPAKTUKE CPCACTB pa3pa60TKH " CPEA BBIITOJIHCHUS ITapaJlJICIIbHBIX
nporpamMmm urd p€lICHUA TPYAOCMKUX BBIYHMCIUTCIIBHBIX 3a/4a4.

1.2 3apaun JUCHUININHBI

OCHOBHBIMU 3a7]a4aMH Kypca SBISICTCS OCBOCHHE CIISAYIONINX TEM:

— BBenenue B napamuienbHyt0 00padOTKy JaHHBIX.

— [IpuHIHITBE TOCTPOSHUS MapalICTbHBIX BRIYUCIUTEIIBHBIX CHCTEM.
— OpraHu3zanus MporpaMM Kak CHCTEMBI TIPOIICCCOB.

— [NapamiensHOe MPOrpaMMHUPOBAHUE JIJISI CHCTEM C OOIIEH MaMSTHIO.
— Cucrema MPI.

— [puHNHIE! pa3paboTKH MapayIeIbHBIX AJITOPUTMOB H ITPOTPAMM.
— Mopnenu pyHKIMOHUPOBAHUS apauIeIbHBIX IPOTrpamMM.

— [TapatenbHpIe aNrOpUTMBI PEIICHHUS TUIIOBBIX 3a]1a4.

1.3 MecTo aucuunMHb1 (MOIYyJIs1) B CTPYKTYPe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucnunnuna «llapamnenbHoe W HU3KOYPOBHEBOE IIPOTPaMMHUPOBAHHUE» OTHOCUTCA K
«Yactp, (opMupyemasi y4acCTHUKAMH 0Opa3oBaTebHBIX OTHOIICHHUI» broka 1 «/lucuuminHbl
(Momynn)» y4eOHOTO TUTaHa.

HI/ICHI/IHJ’IHH& B3aHMO[[€I>'ICTBy€T JJIsA q)OpMI/IpOBaHI/IH KOMHCTCHHI/Iﬁ C JUCHUIIIIMHAMH
Teopust rpadoB U ee MPHIOKEHHUSI.

TpeOGoBaHMEeM K «BXOAHBIMY» 3HAHUSAM SIBJISETCS TIOHMMaHHE OCHOB apXHUTEKTypsl DBM u
CETEBBIX TEXHOJIOTUH, BIaJICHUE OCHOBAMH MPOrpaMMUpOBaHus Ha si3bikax C/C++ u Java.

1.4 IlepeyeHp NJAHMPYEMBIX pe3yJbTATOB 00y4YeHHsl IO JAUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3y/JbTATaMHU 0CBOEHHS 00pPa30BaTeJbHOI IPOrpaMMBbl

W3yuenne naHHOW y4eOHOW JUCHMIUIMHBI HAampaBlIeHO Ha (QOpMHUpOBaHUE Y
00yJaromuxcs CIEeAYIONMX KOMITETCHITHA:

IIK-3 Cnoco0eH OpHEeHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MaTeMATHKHU; 00J1a1aTh CHOCOOHOCTAMH K 3(P(PEeKTHBHOMY NPHUMEHEHHIO W
peain3aiun MaTeMaTHYeCKH CJI0KHBIX AJITOPUTMOB

3Hatb HIIK-3.1 (06.001 D/03.06 3u.3) Meroapl u CpeAcTBa MPOCKTHPOBAHUS
MPOrPaMMHOTO  OOCCIICYCHUsI TPH pealu3alliil  MaTEeMaTHYeCKH  CIIOKHBIX
AJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3n.8) CoBpeMeHHBIi OTEYECTBEHHBIH M 3apyOeKHBIH
OIIBIT B pa3paboTKe aITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH
NIIK-3.3 (40.001 A/02.5 3n.2) OteuecTBEHHBIH U MEXAYHAPOIHBIA OMBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBFOTEPHON MaTeMaTHKH



YMmerhb

Baagern

IIK-4

3HaTh

YMmerhb

Baanern

IIK-5

NIIK-3.4 (06.001 D/03.06 Y.1) Mcrnons30BaTh CYIIECCTBYIOIINE TUTIOBBIE PEIICHUS
W mabJOHBl TPOEKTHPOBAHUS MPOTPAMMHOrO obecriedeHus HPPEKTHBHO
peAM3YIONUX MaTEMaTHUYECKH CJI0KHBIE AT OPUTMBI

NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCSI B COBPEMEHHBIX aIrOpPUTMax
KOMITBIOTEPHOW MAaTeMaTUKH, MPUMEHSITh METOJbl M CPEICTBA MPOCKTHPOBAHHS
MPOrPaMMHOTO OOECTeueHusi, CTPYKTYp JAaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
nHTEepericoB

NIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTeMaTHYECKH CIIOKHBIX
aJrOPUTMOB, M3MEHEHHWE W COTJIACOBAHUE APXUTEKTYPbl IPOTPAMMHOTO
o0ecrie4eHnss C CHUCTEMHBIM aHAJUTHKOM W apXUTEKTOPOM MPOrPaMMHOTO
obecrnieueHUs

CnocoGeH aKTMBHO y4acTBOBAaTh B pa3padoTkKe CHCTEMHOI0 W NPHUKJIATHOIO
NMPOrpaMMHOIo odecrevyeHust

NIIK-4.2 (06.001 D/03.06 3n.2) TunoBele pemeHus, OMOITMOTEKH MPOTPAMMHBIX
MOJyJIei, IIa0JIOHBI, KJacchl OOBEKTOB, WCIIOJIb3YeMbIEe TMPH pPa3padboTKe
CHCTEMHOTO ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00ECTICYCHHUS

UIIK-4.3 (06.001 D/03.06 3un.3) Meronsl u cpeacTtBa MPOESKTHUPOBAHUS
CHCTEMHOT0 ¥ MPHUKJIAHOTO MPOTPaMMHOT0 00eCTICYeHHUS

NIIK-4.4 (06.001 D/03.06 3H.5) Metoapl W CpeACTBAa MPOCKTHPOBAHUS
MPOrPaMMHBIX HHTEP(EHCOB CHUCTEMHOTO0 M MPHUKIAJAHOTO TPOrPaMMHOTO
obecrnieueHus

UIIK-4.9 (06.016 A/30.6 3n.2) Bo3moxuoctu WC, wMeromsl pa3paboTKu
MPUKIIJHOTO MTPOrPAMMHOTO 00eCIIeUeHUs

NIIK-4.10 (06.001 D/03.06 VY.1) Hcnonp3oBaTh CYIIECTBYIOIIUE THUIIOBbIC
pEIICHHUS 1 I1a0JIOHBI TPOSKTHPOBAHKS CHCTEMHOT'O M IMIPUKJIAIHOTO

MPOrpPaMMHOTO OOecTeueHus

UIIK-4.11 (06.001 D/03.06 V.2) IlpumeHaTb MeTOIBI M  CpEACTBa
MPOEKTUPOBAHUSA CHCTEMHOTO W MPHKJIAAHOTO MPOrPaMMHOTO OOECTICUeHHS,
CTPYKTYp AaHHBIX, 0a3 JaHHBIX, TPOrPAMMHBIX HHTEP(EHcOB

NIIK-4.13 (40.001 A/02.5 V.3) I[IpuMeHATh METOMBI MPOBEACHUS YKCIEPUMEHTOB
MIPH aHAJIM3€ CUCTEMHOTO U MPUKJIAJHOTO IPOrpaMMHOT0 0OecrieyeHus

HIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, M3MEHEHHE M COIJIACOBAHHE
APXUTEKTYphl CHUCTEMHOTO U TNPHUKIAJHOTO IPOTPAMMHOIO OOECHEUeHHUs C
CHCTEMHBIM aHAJTUTUKOM H apXUTEKTOPOM IPOrPAMMHOT0 00CCIICYCHUS

Cnoco0eH TIPUMEHAATbL OCHOBHbIE AJITOPUTMUYECKHE U TPOrpaMMHbIe
pelieHusi B 00J1acTH MH(OPMANNMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHii, a
TaK:Ke Y4acTBOBATH B HX pa3padoTke



3HaTh

YmMmeTh

Baaners

NIIK-5.1 (06.001 D/03.06 3u.2) TumoBbie aIrOPUTMUYECKHUE H IMPOTPAMMHEIC
penieHus, OMOIMOTEKN TPOTPAaMMHBIX MOJYJICH, MIAOJOHBI, KIACChl OOBEKTOB,
UCIIOJIb3yeMbIC TIPU pa3pabOTKe MPOrPaMMHOT0 00ECIICUCHUS

NIIK-5.2 (06.001 D/03.06 3H.3) OcHOBHBIE ANTOPUTMHUYECKHE U MPOrPaMMHBIE
pelIeHUs, METOABl M CPEJICTBA MPOSKTUPOBAHHUS IMPOIPAMMHOTO OOCCIICUCHUS
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIC AITOPUTMHYECKHE U MPOTPAMMHEIC
pElICHUs, METOJIbl W CPEICTBA IMPOCKTUPOBAHUS MPOrPaMMHBIX HHTEp(hercoB
NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHBIN OTEYECTBEHHBIN U 3apyOeKHBIi
OIIBIT B 00JIaCTH WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

HIIK-5.12 (06.001 D/03.06 VY.1)Ucnons3oBaTh CYILIECTBYIOIIIHE
ATOPUTMUYECKHE W TPOTPAaMMHBIE pPEUICHHS M [MAOJOHBI TPOEKTUPOBAHUS
MPOrpaMMHOTO 00€eCTIeueHUs

UIIK-5.13  (06.001 D/03.06 VY.2) IlpuMmeHATp METOABI W  CpPEACTBa
MPOEKTUPOBAHUS MPOTPAMMHOTO O0ECIeueHus, CTPYKTYp NaHHBIX, 0a3 NaHHBIX,
MPOrPaMMHBIX MHTEP(EHCOB C MCIOJIH30BAHUEM OCHOBHBIX AITOPHUTMUYECKHUX U
IPOrpaMMHBIX peHIeHHH B 00macTd HH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI

UIIK-5.15 (06.016 A/30.6 VY.l) AHanu3upoBaTh BXOJIHBIC JaHHBIE IMPH
peanu3aliy  AITOPUTMUYECKMX H IPOTPAMMHBIX pelmieHuii B o0xactu
MH(POPMALMOHHOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

2. CTpyKTypa M coaepKaHue JTUCHUILTHHbBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OObmass TpyAOEMKOCTh JAHUCHUIUIMHBI cocTaBiaseT 3 3a4d. en. (108uacom), wux
pacnpeelieHre o BUIaM padoT MPEICTABICHO B TaOIUIIE

CemecTpsl
Buj yuedHoii padoThl Beero (4achI)
qacoB —
KonrakTHas padora, B TOM uncie: 66,2 | 66,2
AyIuTOpHBIE 3aHATHS (BCEro): 64 64
3aHATHSA JEKIIMOHHOTO TUIIA 32 32
JlaGoparopHbie 3aHATHUS 32 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPAKTUYECKHE 3aHITHSI)
HNuas koHTakTHas padora: 2,2 2,2
KonTpons camocrostensHoi padotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHAas pa6oTa, B TOM YHcIe: 41,8 | 41,8
[TpopaboTka y4eOHOT0 (TEOPETUIECKOTO) 4 4
Marepuaia




BrinonHnenne nHAMBUAYATbHBIX 3a1aHUI 16 16
[ToaroToBka K TEKyniemMy KOHTPOJIO 21,8 | 21.8
KouTtpoJs:
[ToaroToBka Kk sK3aMeHy
gac. 108 108
B TOM YHCJIe
OO0mas Tpy10eMKOCTh KOHTAaKTHAas 66,2 | 66,2
pabdora
3a4. €]l 3 3

2.2 CTpyKTYypa AMCUMILINHBI

Pacnpenenenne BumI0B yueOHOH pabOTHI U MX TPYAOEMKOCTH I10 pa3aeiaM AUCUUTUINHBL

Paznensl (TeMbl) TUCHUIUIMHEL, U3y4aeMble B 4 cemecTpe

KoanuyecTBo yacoB

Bueayn
[ H
N alMeHOBaHHe pa3JesoB (TeM) AyauTopnas pa6ora HTOpHA
Bcero A
pa6orta
J 3 JIP CPC
1 2 3 4 5 6 7
IIpuHIMIIBI TOCTPOCHUS HapalIeIbHBIX
.| P P P 198 | 6 2 | 118
BBIUMCIIUTEIILHBIX CHCTEM
) ITapannenbHOE MPOrPAMMHUPOBAHUE B CUCTEMAX C 2 6 3 2
" | oOwmEen naMAThIO
[TapannenpHOE IPOrpaMMUPOBAHUE HA OCHOBE
3. 24 8 8 8
MPI
KoanuectBo yacos
Bueayn
Ne HaumenoBaHue pa3jesioB (TeM) Ayautopnas paora HMTOpPHA
Bcero f
paborta
J 113 JIP CPC
1 2 3 4 5 6 7
4. | MHoronoro4Hoe nporpamMmmupoBaHue B Java 22 6 8 8
5. | OcHOBHI IpOrpaMMHPOBaHUS Ha AcceMOIiepe 18 6 6 6
HUTOI'O no pa3zaenaM JUCUMILIHHBI 105,8 32 32 41,8
KonTpons camocrostensHoi pabotsl (KCP) 2
IIpomexyrounas arrectauus (MKP) 0,2
[ToaroroBka K TeKyeMmy KOHTPOJIIO
OO0uiasi TPy10€eMKOCTb MO M CHUILIIUHE 108

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenbHas pa6oma cmydeuma

2.3 Coaepxxanue pa3ieioB (TeM) QUCHUATIIAHbBI
2.3.1 3aHATHA JeKIHOHHOI0 THIIA




®opma

Ne HaumenoBanue pasaesa (TeMbl) Coaep:xanue pa3jesia (TeMbl) TeKYILIero
KOHTPOJISI
1 2 3 4
HpHHHHHI’I HOCTPOCHUA Bunrr mapannenusma, Ipouecchl, pecypebl, HIOTOKH,
1. napaujiCIbHbIX OIEpallMOHHBIE CUCTEMBI, BUJIBI CUHXPOHU3AIUU T
BEIYMCIIMTEIbHBIX CHCTEM napauiebHBIX IIPOrpaMM, ceMa(opbl
Bsenenue B trexHonoruto OpenMP, ocHOBHBIE TUPEKTUBBI
Hap AJICIIEHOC OpenMP u ux oniuu, napanienabHble U
2. IMporpaMMupOBaHUC B nmocJie/ioBaTeIbHbBIC 00JIACTH, pacipeieieHue paboThl, T
cHCTeMax ¢ 00mIeii TaMAThIO CHHXPOHM3AIHS, OCHOBHBIC (DYHKIIUU OUOTHOTEKU
openMP
Beenenne B Texnonoruro MPI, pyaknun obuiero
Hapanne TIBHOE Ha3HaueHUs, QyHKIUH OJIOKHPYIOLEeH Iepesadn
coobuieHni, GyHKIMY HeOIOKUpyoIei nepenaan
3. HPOTpaMMHUPOBaHHC Ha cO00IIeHNH, PYHKIINN KOJUIEKTHBHOTO B3aUMOACHCTBHUS T
ocHoBe MPI MIPOLIECCOB, OLICHKA () (DEKTUBHOCTH TapaIIENbHBIX
BBIYUCIIEHUN
MHOIOIMOTOYHOE Bsenenue B notoku Java, untepdeiic Runnable, knacc
4. Thread, ocHOBHBIE METOIBI TSI PAOOTHI C TIOTOKAMH, T
IIporpaMmMupoBaHue B Java - d i
POHU3AIHMS TOTOKOB, daemon-mOTOKH
5 OCHOBBI ITPOrPaMMHUPOBAHUS Apxurexrypa 9BM, peructpsl, dnary, 6a3oBbie T

Ha AccemOepe

orepanuu, MyJIbTHYPOBHEBOC IPOIrpaMMHUPOBAHUEC

Ipumeuanue: JIP — omuem/3awuma nabopamopmnou pabomsi, KII
Kypcosoti pabomsi, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - konnoxeuym, T

— mecmupoganue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA

He npenycmotpeno

2.3.3 JIaGopaTopHble 3aHATHS

- gbinonnenue Kypcogozo npoekma, KP -

®opma
Ne HaumenoBanue pasgesa (TeMbl) HaumenoBaHue 1a60paTOpPHBIX padoT TeKyuero
KOHTPOJIS
1 2 3 4
IIpuHIHMIIBL HOCTPOCHUS 3HAKOMCTBO C TEXHOJIOTHEH MapauieIbHOTO
1. napaIeIbHBIX MIPOTPaMMHPOBaHHS, ONPEAEICHIE Kpyra 3a/1a4, P3
BBIYUCIIUTEIBHBIX CUCTEM TOJUIeKAMHX pacTiapallie/BAHHIIO
3nakomcTBO ¢ OpenMP, m3yuenne nupektus parallel, for,
[Mapannensroe sections, atomic, critical, m3y4eHne ceMapopoB, OCHOBHBIX
2. [IPOrpaMMUPOBAHUE B ¢byukmii 6ubmmorekn OpenMP, co3nanue mapamienbHbIX P3
CHCTEMAX ¢ OOLIEl MaMIThIO HPOTrpamMM C UCIOJIB30BAHUEM Pa3IMYHbIX AUPEKTHB U HX
rapaMeTpoB
3HakoMcTBO ¢ TexHoaorueil MPI, ycraHoBka u HacTpolika
MS_MPI, ¢pyaxuuu MPI_Init, MPI Finalize,
HapaJ'IJ'IeJILHOC MPI_Comm_size, MPI Comm_rank, MPI Send,
3. IIporpaMMHUpOBaHUE Ha MPI Recv, MPI Sendrecv, MPI Bcast, MPI Gather, P3

ocHOBe MPI

MPI_Scatter, MPI_Barrier, MPI_Reduce, coznanue
MapajuielIbHBIX MPOrPaMM C TIOMOIIBIO TIPUBEACHHBIX

GbyHKIUI




3HaKOMCTBO O cpenoit pazpabotku Eclipse, cosnanue
MHOFOIOTOYHOE MHOTOIOTOYHBIX IIPOTPAMM C UCIIOIB30BAHUEM KIIacca,
4. peanu3ytomero uaTepdeiic Runnable, ¢ momombio kacca, P3
HpOrpaMMHUpOBaHHC B Java pacummpsironiero kiacc Thread, CHHXpOHU3AIHS TOTOKOB C
MIOMOIIBIO METOJIOB Wait i notify
S OCHOBEI IPOrpaMMHUPOBAHUS o 3nakomcTBO ¢ RADASM, paborta ¢ peructpamu u
. JIaraMi, OCHOBHBIC OTIEPAIHH, YCIOBHBIC IIEPEXO/IB,
Ha ACCGM6JIep © LUKJIBI, BCTABKA HU3KYPOBHEBOTO KOZA B MIPUIIOKEHHS

Ilpumeyanue: JIP — omuem/3awuma nabopamopuou pabomei, KII - euinoanenue kypcogozo npoexma, KP -
Kypcosoti pabomsi, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - konnoxeuym, T

— mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmorpeno

2.4 IlepevyeHb y4eOHO-METOAMYECKOr0 o0ecreYeHHusl AJIsi CAMOCTOSTEIbHON padoThl
00y4YaOIIUXCS M0 AUCHHUILINHE (MOIYJIIO)

[Tepedyens yueOHO-METOIUYECKOTO 0OCCTICUCHHS TUCITUTUTMHBI

No Bung CPC I10 BBIMOJHEHUIO CAMOCTOSATEILHON paboThI
1 2 3
1 N3yuyennue Meroanueckue ykazaHus 110 OpraHU3aluy CaMOCTOATEIbHON
TEOPETUYECKOIO paboThI CTYZECHTOB, YTBEPKICHHbIE kadenpoii
MaTtepuaia MH(OPMALMOHHBIX TeXHOIOrui, mpotokoa Nel ot 30.08.2019

2 Pemenue 3agau

Meronuueckre yKazaHus 10 OpraHu3alul CaMOCTOSITEIbHOM
paboThI CTYZECHTOB, YTBEPKICHHbBIE kadenpoii
MH(OPMALMOHHBIX TeXHOIOTrHi, mpotokoa Nel ot 30.08.2019

Y4eOHO-METOIMYEeCKHE MaTepUaibl Ui CaMOCTOSATENILHOW pabOThl OOYyYaromuXcs M3
Yrciia MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTAMU 370poBbs (OB3) mpenocrasnsorces
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3[JOPOBbS U BOCHPUATHS HH)OPMAIIH:

JUist i1 ¢ HapyIICHUSIMH 3PEHHS:

— B Ie4aTHOH (hopmMe yBeTMUeHHBIM MIPU(TOM,

— B (popMe AIIEKTPOHHOTO JIOKyMEHTA,

— B ¢opme ayauodaiina,

— B meyaTtHo# popme Ha si3b1ke bpaiis.

JI7st Ll ¢ HapyIICHUSIMH CITyXa:

— B IeyaTHO# dopme,

— B (hopMe FIIEKTPOHHOTO IOKYMEHTA.

JI7st L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBHOTO arIapara:

— B I1eyaTHOM dopme,

— B (hopMe FIIEKTPOHHOTO TIOKYMEHTa, — B hopme ayanodaiina.
JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTHU

o0ydJaroumxcs.

OT KOHTHHICHTA



3. O6pa3zoBareibHbIE€ TEXHOJIOTUH
B cootBerctBuu ¢ tpeboBanusmu ®I'OC B mporpamma AMCHUIUIMHBI MPeIycMaTpUBAET
HUCIIOJIB30BaHUC B y‘~I€6HOM nmponecce CIICAYHOIUX O6pa3OBaT€JII)HI)I€ TCXHOJIOTUU: YTCHUC
J'IGKI_[I/Iﬁ C HCIIOJIb30BAHUEM MyanHMeI[HfIHBIX TeXHOHOFHﬁ; MCTOA MAJIbIX TPYIIII, p3360p
IIPAaKTHUYECKMX 3a/1a4 U KEHUCOB.
HpI/I O6y‘{eHI/II/I HCIOJIB3YIOTCA CIICAYHOIIUC O6paBOBaT€J'II>HI>Ie TEXHOJIOTHUH:

— TexHomorusi KOMMYHUKAaTHBHOTO OOydYeHHSI — HampaBieHa Ha (OPMHPOBAHUE
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH CTYAEHTOB, KOTOpas siBisgeTcsl 6a30BOM, HEOOXOAUMON ISt
aZlanTaluy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOU KOMMYHHKAIUH.

- Texuonorus pa3HOypoBHEBOrO (AU(GEPEHIUPOBAHHOIO) OOY4YeHHUS — MpeJroaraer
OCYIIECCTBIICHUE TI03HABATECILHOW JEATSIBHOCTH CTYACHTOB C YYETOM WX WHIWBHIYaTbHBIX
CIOCOOHOCTEH, BO3MOXHOCTEH W HMHTEPECOB, MOOILIPSS UX PEaTM30BBIBATH CBOW TBOPUYCCKUH
noreHnuan. Co3gaHHe W HCIOJIB30BAHKWE JTUATHOCTUYECCKHX TECTOB SIBISETCS HEOTHEMIIEMOMN
YacThIO JAHHOM TEXHOJIOTHH.

— TexHomoruss MOIYJBHOTO OOy4Ye€HUSI — TPEAYCMATPUBAET [IEJICHUE COJIepKaHUs
JTUCIUILIMHBI HA TOCTaTOYHO aBTOHOMHBIE pa3zelibl (MOAYJIH), UHTETPUPOBAHHBIE B OOIIUI KypC.
- HudopmannonHo-koMMyHHUKalmonusle  TexHoiorun (MKT) -  pacmumpstor  pamku
00pa30BaTeNbHOTO Mpollecca, MOBBIIIAS €ro MPAaKTHUECKYI HaIPaBICHHOCTb, CIIOCOOCTBYIOT
WHTCHCH(PHUKAIIUU CaMOCTOSITEIBHON pabOThl y4allMXCs W TIOBBIIICHHIO IMO3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buja TEXHOJIOTHA:

— TexHONOTHs WCIOJNIB30BaHUSI KOMITBIOTEPHBIX MPOrpaMM — I03BOJISIET J(PPEKTHBHO
JIOTIOJIHUTB IIpoLiecc 00yUYeHHUsI S3bIKY Ha BCEX YPOBHSX.

— VMHTEpHET-TEXHOIOTruU — IIPENOCTABIISIOT LIIUPOKUE BO3MOYKHOCTH  JUIS

MOMCKa UHPOPMALIMK, pa3pabOTKU HAyYHBIX IPOEKTOB, BEIEHHUS HAyYHBIX UCCIIEOBAHUM.

- TexHomnorus HHAUBUAYaJIN3allun 06yquI/m — IIoMoract PCAIN30BLIBATH
JII/ILIHOCTHOOpI/IGHTI/IpOBaHHI)If/'I IoAXO01, YUUThIBAsA WHIWBHUIYaJIbHBIC 0COOEHHOCTHU u
HOTpe6HOCTI/I yqalmuxcs.

- IlpoekTHas TEXHOJOTUS — OpUEHTUPOBaHA Ha MOJIETUPOBaHUE
COITMaJIBHOT'O B3aHMOI[€fICTBHH ydalmuxcs € HEJIbI0 pCHICHUA 3ala4i, KOTOpas
ornpezesnsercs B paMkax npodeccuoHaaIbHOM MOATOTOBKH, BBIAEISASA Ty WM UHYIO IPEIMETHYIO
o0yacTsb.
— TexHonoruss o0y4eHUs B COTPYJIHUYECTBE — PEATU3YET WJECI0 B3aWMHOIO OOy4eHMS,
OCYIICCTBIIAA KaK HWHAWBUAYAJIbHYIO, TaK M KOJUICKTHBHYIO OTBCTCTBCHHOCTL 3a PCHICHUC
yueOHBIX 3ajau.

- UrpoBas TeXHOJIOTHSA — TO3BOJISET Pa3BUBaTh HABBIKM PACCMOTPEHUS pAa BO3MOKHBIX
Croco0OB peleHus MpodiieM, aKTUBU3UPYS MBIIUICHHE CTYIACHTOB M PACKpBIBas JTMYHOCTHBIN
HNOTEHIMAJ KaKIO0r0 y4alerocs.

— TexHonorust pa3BUTUS KPUTHYECKOTO MBIIUICHUS — CIIOCOOCTBYET (POPMUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKM OTHOCUTHCA K HMH(OpMaIMH, YMEHUIO
oTOMpaTh HH(OPMALIMIO [Tl PEIICHUS TIOCTABJIEHHOM 3a/1a4H.

KomrmnekcHoe ucnosp3oBaHue B y4eOHOM IIpOLIECCE BCEX BBIIIEHA3BAaHHBIX TEXHOJIOTHI
CTUMYJUPYIOT JIMYHOCTHYIO, WHTEUIEKTYaJlbHYI0 aKTHBHOCTb, DPa3BHBAIOT I103HABaTEJIbHbIC
IPOIIECCHI, CIIOCOOCTBYIOT (OPMHUPOBAHUIO KOMIETCHLUH, KOTOPBIMH JOJDKEH 00JanaTh
OyayIuii CrienuaInCT.



OcHOBHBIE BUJIbl UHTCPAKTUBHBIX O6pa3OBaT€JIBHBIX TEXHOJIOTHI BKIIFOYAIOT B CEOS:

— paboTa B MaJIbIX Tpymniax (KOMaHJIe) - COBMECTHAs! ICATEIILHOCTh CTYACHTOB B TPYIIIIE MO
PYKOBOJCTBOM JIMJEpa, HalpaBleHHas Ha pemieHue oOmed 3aaadu MyTéM TBOPYECKOIO
CJIOKEHMSI PE3YJbTAaTOB MHIAUBUAYAIbHON paOOThl WIEHOB KOMAaH/bl C JIEJICHUEM IOJHOMOYMN U
OTBETCTBEHHOCTH;

— HPOCKTHAaAd TCXHOJIOTHA - MHAWBUAYAJIbHAA WKW KOJUJICKTUBHAA ACATCIBHOCTH I10 OT60py,
pacupeaciiCHUIO U CUCTCMATU3allul MaTCpualia 110 onpez(eﬂeHHoﬁ TEMC, B PE3YyJIbTATC KOTOpOﬁ
COCTAaBJIACTCA ITPOCKT,

— aHanu3 KOHKPETHBIX CHUTyallMil - aHaau3 peajbHBIX MPOOJIEMHBIX CHUTyallui, WMEBIINX
MECTO B COOTBETCTBYIOLICH 00IacTH MPOpECCHOHATBHON NESITEIBHOCTH, W TOWUCK BapHUAHTOB
JTYYIIUX PEUICHHH;

— pa3BUTHE KPUTUYECKOTO MBIIIJICHUS — 00pa3oBaTenbHas JAeATeIbHOCTh, HalpaBIcHHAs Ha
pPa3BHUTHE y CTYJICHTOB Pa3yMHOT0, peICKCUBHOTO MBIIUICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJIEU U YBUJIETh HOBbIE BOBMOYKHOCTH.

[Togxon pa3bopa KOHKpPETHBIX 3aJady M CUTyallMd IIUPOKO HCIONB3YETCS Kak
npernojiaBaresieM, Tak U CTYJIEHTaMH BO BpeMs JICKIMM, JTAOOpATOPHBIX 3aHATHA M aHaIM3a
pe3yNbTaTOB CaMOCTOSATENbHOW pabOThl. DTO OOYCJIOBIEHO TEM, YTO MpPH HUCCIEIOBAaHUHU U
PELICHUU KaXXI0M KOHKPETHOM 3a/laud HMEETCS, KaK IPaBHJIO, HECKOJBKO METOAOB, a 3TO
TpeOyeT pa3dopa U OLEHKHU IEJI0N COBOKYITHOCTH KOHKPETHBIX CUTYAIIHA.

KOJIHY€eCTBO
Hcnoab3yemble HHTEPAKTUBHBbIE 00pa3oBaTe/bHbIE
Cemectp | Bua 3ansitus WHTEPAKTHBHBIX
TEeXHOJIOTHH
4acoB
[IpakTrueckue 3aHATUS B
4 JIP peXUMax B3aMMOJECHUCTBUS «IIPEIIOAABATENb 6
— CTYACHT» U «CTYIEHT — CTYAEHT»
Hroro 6

Hpumeuanue: JI — nexyuu, I13 — npaxmuueckue 3ansmus/cemunapsi, JIP — nabopamopuwvie sawsmus, CPC —
camocmosmenvhas paboma cmyoeHma

Tembl, 3a7aHisl W BOIPOCHI JJISi CAMOCTOSITENIEHOM pabOThl MPHU3BAHBI CHOPMHUPOBATH
HaBBIKM IMOMCKA HH(MOPMAIMHM, YMEHHUS CAaMOCTOSTEILHO PACIIUpPATh W YIIIyOJsITh 3HAHWSA,
MOJTy4EHHBIC B XO/I€ JICKIIMOHHBIX ¥ MPAKTUICCKUX 3aHITHIA.

[Toxxox pa3zdbopa KOHKPETHBIX CHUTYaIlUi HIMPOKO HCIOIB3YETCS KakK IPEIoJIaBaTeIeM,
TaK U CTYJCHTAMH IIPH MPOBEJACHUN aHAIN3a PE3YJIbTATOB CAMOCTOSITEIILHOU PAaOOTHI.

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI MPEIyCMOTPEHA OpPTraHU3aIUs
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM ITOYTHI.

JIJ1s1 I ¢ HApYIICHUSIMH 3PEHHS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM MIPUPTOM, — B JOPME DIIEKTPOHHOTO JIOKYMEHTA.

JIJist TUI ¢ HApYIICHUSIMH CITyXa:

— B IIe4aTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA.

JIJ1s1 JIU1 ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEILHOTO arapara:

— B mieyaTHoOU hopme,



— B popMe IIEKTPOHHOTO JIOKYMEHTA.

Jlnst M1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI MPEIyCMOTPEHA OpPTraHU3aIUs
KOHCYJIbTAIMH C MCIOJIb30BAHUEM DJICKTPOHHOH TOYTHI.

JlaHHBIA TIEpEeYCHh MOXET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4. OueHoYHbIEe U METOAUYECKHE MATEPHAJIbI
41 OHeHO‘leIe CpeIlCTBa OJIA Telcymero KOHTpOJ’[ﬂ yCHeBaeMOCTI/I )/ |
NMPOMEKYTOYHOM ATTEeCTALUN

OrneHouHble CpeAcTBa NpPEAHA3HAYEHbl JUIsI KOHTPOJS M OLIEHKH OOpa30BaTeNbHBIX
JOCTHDKEHUH OOydYalolMXcsi, OCBOMBIIMX IPOrpamMMy y4eOHOW TUCHMIUIMHBI «HAa3BaHUE
JUCLUIUIMHBDY.

OreHOUHBIE CPE/ICTBA BKIJIIOYAET KOHTPOJIbHBIE MaTepHalbl ISl MPOBEACHUS TeKyIero
KOHTpoJIA B (opMe TECTOBBIX 3aJaHMil, 3ajad i1 CaMOCTOSTENbHOIO pEIIEHUus U
NPOMEKYTOYHOM aTTecTAUM B HOpMe BOMPOCOB K 3ayeTy.

OneHouHble CpeAcTBa JJI MHBAJIUAOB M JIMII C OrPAaHUYEHHBIMH BO3MOKHOCTSMHU
3/10pOBbsI BEIOUPAIOTCS C YUETOM UX MHAMBUIYAIbHBIX ICUXO()U3UUECKHX OCOOEHHOCTEH.

- Opy HEoOXOAMMOCTH HHBaIMJaM M JIMIAM C  OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 310POBbsI IIPEIOCTABIISAETCS JTOMOJHUTEIBHOE BpPEMsl Ul IOJITOTOBKU
OTBETa Ha YK3aMEHE;

- IpU MPOBEACHUU NPOLEIYPbl OLIEHUBAHHS Ppe3yJbTaToB OOy4YEHHMS
MHBAJIUI0B U JIMIl C OTPAaHUYEHHBIMH BO3MOYKHOCTSMU 3/10pPOBbs IpEAYyCMaTpUBAETCS
UCIOJb30BAHUE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3M C HX
WH/IMBUYaTbHBIMA OCOOCHHOCTSIMH;

- OpU  HEOOXOIMMOCTH  Juid  oOyd4aroIlluxcs C  OrpaHHMYEHHBIMU
BO3MOKHOCTSIMH 3[I0OPOBbS 1 MHBAJIUAOB MPOLIEAYPa OLCHUBAHUS PE3yIbTaTOB 00yUEHUS
[0 JUCLUIUIMHE MOKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oueHUBaHMs pe3yabTaTOB OOYYEHMs] MHBAJIMIOB M JIML[ C OTPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbSl MO JUCUUIUIMHE (MOAYJIIO) HPEIyCMaTpUBAEeT IIPEIOCTaBICHUE
uHpopmManuu B (GopMax, aJaNTUPOBAHHBIX K OrPAaHUYEHHUSM HUX 370pPOBbS M BOCHPUATHUS
uH(pOopMaLUu:

JUi au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B Ie4aTtHO (opme yBenMueHHBIM MIpUPTOM, — B (opMe 3JIEKTPOHHOTO
JIOKYMEHTA.

JIist an ¢ HapyLIEHUsAMHU CIIyXa:

— B [1€4aTHOU dopme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUi au1 ¢ HapyIIEeHUsIMU OIIOPHO-BUTATEIBHOIO anmnapara:

— B [1€YaTHOM dopme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TepedeHb MOXKET ObIThb KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaromuxcs.



CprKTypa OLCHOYHBIX CPEACTB AJsd TeKyIlIeﬁ H HpOMe)l(yTO‘{HOﬁ arrecranmum

n/n

Konrtpomupyembie pas3iernst (TeMbl)
TUCIIUTUINHEL*

Kon
KOHTPOJIMPYEMOU
KOMIICTCHIIMH

(wm ee yacTy)

HanmeHnoBanMEe
OIICHOYHOT'O CPEJICTBA

Texkylmuii KOHTPOJIb

IIpomesxyTounas
aTTeCTALNs

[TpuHIMIIBI TOCTPOEHUS
napauienbHbIX
BBIYHCIUTENbHBIX CUCTEM

MK-3
WIK-3.1  (06.001
D/03.06 31.3)
UIK-32  (06.015
B/16.5 31.8)
WIIK-3.3 (40.001
MK-4

UIK-4.2  (06.001
D/03.06 31.2)
UMK-43  (06.001
D/03.06 31.3)

K-5

Tumnosoe
TECTUPOBaHUE

Bonpoc Ha 3auete 1-10

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

[TapannensHOE
MIpOrpaMMHUpPOBaHUE B
CUCTEeMax C 001el TaMsIThIo

MK-3
WIK-3.1  (06.001
D/03.06 31.3)
WIK-3.2  (06.015
B/16.5 31.8)
WTIK-3.3
AJ02.5 31.2)
UIK-3.4  (06.001
D/03.06 V.1)

MK-4

UIK-4.2  (06.001
D/03.06 31.2)
WIK-4.3  (06.001
D/03.06 31.3)
UIK-4.4  (06.001
D/03.06 31.5)
UIK-4.9  (06.016
A/30.6 31.2)

K-5

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

(40.001

3amauun ams
CaMOCTOSATENBHOTO
pemenus 1-10

Bompoc na 3agete 1115




[TapannensHOE

MIPOrpaMMHUPOBAHKE Ha

ocHoBe MPI

MK-3
WIK-3.3  (40.001
A02.5 31.2)
UIK-3.4  (06.001
D/03.06 V.1)
WIK-3.5  (06.001
D/03.06 V.2)
UIK-3.7  (06.001
D/03.06 Tx.1)
MK-4

UIK-4.4  (06.001
D/03.06 31.5)
UTK-4.9  (06.016
A/30.6 31.2)
WIIK-4.10 (06.001
D/03.06 V.1)
WIIK-4.11 (06.001
D/03.06 V.2)
WIIK-4.13 (40.001
A/02.5Y.3)
WIIK-4.14 (06.001
D/03.06 Tx.1)
MK-5

UIK-5.4  (06.001
D/03.06 31.5)
UIIK-5.11 (06.015
B/16.5 31.8)
WIIK-5.12 (06.001
D/03.06 V.1)
UIIK-5.13 (06.001
D/03.06 V.2)
UIIK-5.15 (06.016
A30.6 V.1)

Sagaun s
CaMOCTOSITEILHOTO
pewenust 11-17

Bormpoc Ha 3auere 1620

MuoromnoroyHoe

porpaMMupoBanue B Java

MK-3
UIK-3.1  (06.001
D/03.06 31.3)
UIK-32  (06.015
B/16.5 31.8)
WIK-3.3  (40.001
AJ02.5 31.2)

Sagaun s
CaMOCTOSITEJILHOTO
peuenus 18-21

Bompoc na 3auete 2125




UIK-3.4  (06.001
D/03.06 V.1)
WIK-3.5  (06.001
D/03.06 V.2)
WIIK-3.7  (06.001
D/03.06 Tx.1)
MK-4

UIK-42  (06.001
D/03.06 31.2)
UIIK-4.3  (06.001
D/03.06 31.3)
UIK-4.4  (06.001
D/03.06 31.5)
UMK-4.9  (06.016
A/30.6 31.2)
UIIK-4.10 (06.001
D/03.06 V.1)
WIIK-4.11 (06.001
D/03.06 V.2)
WTIK-4.13 (40.001
A/02.5Y.3)
WIIK-4.14 (06.001
D/03.06 Tx.1)
K-5

WIIK-5.1  (06.001
D/03.06 31.2)
WIK-5.2  (06.001
D/03.06 31.3)
UIIK-5.4  (06.001
D/03.06 31.5)
UIIK-5.11 (06.015
B/16.5 31.8)
WIIK-5.12 (06.001
D/03.06 V.1)
WIIK-5.13 (06.001
D/03.06 V.2)
UIIK-5.15 (06.016
A/30.6 V.1)




OcHOBBI IPOrPaMMHUPOBAHUS
Ha AcceMOepe

MK-3
WIIK-3.1  (06.001
D/03.06 31.3)
WIK-3.2  (06.015
B/16.5 31.8)
WIIK-3.3
A/02.5 31.2)
UIK-3.4  (06.001
D/03.06 V.1)
WIK-3.5  (06.001
D/03.06 V.2)
WIIK-3.7  (06.001
D/03.06 Tx.1)
MK-4

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

(40.001

Sagaun s
CaMOCTOSITEILHOTO
pemienus 22-25

Bomnpoc Ha 3auete 2630

K-5
WIK-5.1  (06.001
D/03.06 31.2)
WIK-5.2  (06.001
D/03.06 31.3)
UIK-54  (06.001

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

IMoka3aTenn, KpUTEPUH U HIKAJIA OLeHKH c()OPMUPOBAHHBIX KOMIIETeH Ui

CootBercTBe IIOPOTOBOMY VPOBHK) OCBOCHHS KOMIIETEHIMI IJIaHUPYEMbIM

pe3ysibTataM oOyueHUsl U KPUTEPUSAM UX OLICHUBAHUS (OLICHKA: YAOBJIETBOPUTEIbHO /32a4TEHO):

IIK-3

Cnocoden OPHUCHTHPOBATLCHA B COBPEMCHHBLIX aJIrOpUTMax KOMHL]OTepHOﬁ

MaTeMaTHKH; 00J1a1aTh CHOCOOHOCTAMM K 3¢ (eKTHBHOMY NPHUMEHEHHMI0 M
peanu3alii MaTeMAaTH4YeCKH CJIO0KHBIX aJITOPUTMOB




3HaTh

YMmerhb

Baagern

IIK-4

3HaTh

YMmerhb

Baagern

UIIK-3.1 (06.001 D/03.06 3u.3) Metoasl W CpeACTBa TNPOCKTUPOBAHUS
IPOrPaMMHOTO  OOECIICYEeHUs TMpH pealu3aliil MaTeMaTHYeCKH CIIOKHBIX
aJTOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBIH OTEUECTBEHHBIM M 3apyOeKHBIH
OTIBIT B pa3paboTKe aJrOpUTMOB KOMITBIOTEPHON MaTEMAaTUKH

WIIK-3.3 (40.001 A/02.5 3n.2) OteyecTBEHHBIH W MEKAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

NIIK-3.4 (06.001 D/03.06 Y.1) Mcrnons30BaTh CYIISCTBYIOIINE TUTIOBBIE PEIICHUS
W mabJOHBl TPOSKTHPOBAHUS TMPOTPAMMHOrO obecredeHus dPPEKTHBHO
peAM3YIONUX MaTEMaTHUYECKH CI0KHBIEC aITOPUTMBI

NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCSI B COBPEMEHHBIX aIrOpPUTMax
KOMITBIOTEPHOW MAaTeMaTUKH, NMPUMEHSITh METOJbl M CPEICTBA MPOCKTHPOBAHHS
MPOrpaMMHOTO OOecreueHus, CTPYKTYp HaHHBIX, 0a3 NaHHBIX, MPOTPAMMHBIX
uHTepdeiicon

HIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MareMaTHUeCKH CJIOKHBIX
ATOPUTMOB, HW3MEHCHHE W  COIJIACOBAHHME APXHUTEKTYyphl  MPOrPAMMHOTO
00CCIIeYeHHsT C CHUCTEMHBIM aHAJUTHKOM W apXUTEKTOPOM IPOrPaMMHOTO
obecrnieueHus

Cnoco0eH aKTHBHO y4acTBOBATh B Pa3padoTKe CHCTEMHOr0 W NMPHUKJIATHOIO
NMPOrpaMMHOI0 odecredeHust

NIIK-4.2 (06.001 D/03.06 3u.2) TunoBsie pemieHus, OMOIUOTEKH MPOTPAMMHBIX
MOJyJIeH, IIa0JIOHBI, KJacchl OOBEKTOB, WCIIOJIB3YeMble IPH pa3paboTKe
CUCTEMHOTO Y TIPUKJIATHOTO MTPOrPAMMHOTO O0eCTICUeHUS

NIIK-4.3 (06.001 D/03.06 3n.3) Metoasl U CpeacTBa NPOEKTUPOBAHUS
CHCTEMHOTO ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00ECTICYCHHUS

NIIK-4.4 (06.001 D/03.06 3H.5) Mertoapl ©u CpeACTBA MPOCKTHPOBAHUS
MPOrPaMMHBEIX HMHTEP(EHCOB CHUCTEMHOTO0 M MPUKIAJHOTO TPOrPaMMHOTO
obecrieyeHus

UIIK-4.9 (06.016 A/30.6 3u.2) Bo3moxuoctu HWC, wmetoasl pa3paboTku
MPUKIIJHOTO TPOrPAMMHOTO 00eCIIeUeHUs

NIIK-4.10 (06.001 D/03.06 VY.1) Hcnonp3oBaTh CYIIECTBYIOIIUE THUIIOBbIE
pEIICHUS 1 IIa0JIOHBI MPOSKTHPOBAHKS CHCTEMHOTO M ITPUKJIAIHOTO

MIPOrpaMMHOTO 00€eCTIeUeHUs

UIIK-4.11  (06.001 D/03.06 V.2) IlpuMeHsAT, METOIBI W  CpEACTBA
MPOEKTUPOBAHMSI CUCTEMHOIO0 M MPHUKJIAJHOTO IPOTPAMMHOIO OOecreueHus,
CTPYKTYp AAHHBIX, 0a3 JaHHBIX, IPOrPAMMHBIX HHTEP(EHCOB

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHSITh METOABI IPOBEIACHHS SKCIICPUMEHTOB
[P aHAJIM3€ CUCTEMHOTO U MPUKJIAJHOI0 IPOrPaMMHOTr0 00ecreyeHus

NIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, M3MEHEHHE W COTJIACOBAHUE
apXUTEKTYphl CHCTEMHOTO M NPHUKIAJHOTO TPOTPaMMHOTO OOecreueHus: C
CUCTEMHBIM aHAJIMTUKOM U apXUTEKTOPOM IPOTPaMMHOI0 00eCIIeUeHUs



IIK-5

3HaTh

YmMmeTh

Baagern

Cnoco0eH TIPUMEHSATHL OCHOBHBIE AJITOPUTMHYECKHE W TPOrpaMMHBbIE
pelieHusi B 00JacTH UH(POPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHIi, a
TaK:Ke y4acTBOBATh B HX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3n.2) TumoBbie AITOPUTMUYECKHE M MPOTPAMMHEIC
peleHusi, OMOTMOTEKU MPOTPAMMHBIX MOJYJICH, MIA0JIOHBI, KJIACChl OOBEKTOB,
UCIIOJIb3yeMbIC TIPU pa3pabOTKe MPOrPaMMHOT0 00ECIICUCHUS

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIC AITOPUTMHYECKHE W MPOTPAMMHBIC
pelIeHUs, METOABl M CPEJICTBA MPOSKTUPOBAHHUS MPOrPAMMHOTO OOECIICUCHUS
NIIK-5.4 (06.001 D/03.06 3H.5) OcHOBHBIE aNTOPUTMHUYECKHE U MPOrPaMMHBIE
peIlieHHsI, METOJAbl M CPEACTBa IPOCKTHPOBAHUS IMPOTPaMMHBIX HHTEpPEcoB
NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHbIII OTEYECTBEHHBIN U 3apyOeKHBIi
OIIBIT B 00JIaCTH WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

HIIK-5.12 (06.001 D/03.06 VY.1)Ucnons3oBaTh CYILIECTBYIOIIIHE
ATOPUTMUYECKHE W TPOTPAaMMHBIE pPEUICHHS M I[MAOJOHBI TPOEKTUPOBAHUS
MPOrpaMMHOTO 00€eCTIeUeHUs

UIIK-5.13  (06.001 D/03.06 VY.2) IlpuMmeHATp METOABI W  CpPEACTBa
MPOEKTUPOBAHUS MPOTPAMMHOTO OOECIeUeHus, CTPYKTYp JaHHBIX, 0a3 NaHHBIX,
MPOrpaMMHBIX MHTEP(HENHCOB ¢ UCMOIH30BAHUEM OCHOBHBIX AITOPUTMUYECKUX U
IPOrpaMMHBIX peHIeHHH B o0sacTH HH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI

UIIK-5.15 (06.016 A/30.6 VY.l) AHanu3upoBaTh BXOJIHBIC JaHHBIC IMPH
peanu3aly  AITOPUTMUYECKHX M IMPOTPAMMHBIX pEHIeHHH B  OO0JIaCTH
UH(OPMaMOHHOKOMMYHHUKAITMOHHBIX TEXHOIOTHIA

CooTBeTCTBHE 6a30BOMV YPOBHIO OCBOCHUA KOMHCTGHHI/Iﬁ IJIaHUPYCEMbIM

pe3ysibTataM oOy4eHUsl U KPUTEPUSAM UX OLICHUBAHUS (OLICHKA: XOPOIIO /3a4TEHO):

IIK-3

3HaTh

CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMATHKHU; 00/1a1aTh CHOCOOHOCTAMHU K 3¢ (PeKTHBHOMY NPUMEHEHUIO W
peajin3aluu MaTeMaTHYeCKH CJI0KHBIX AJIrOPUTMOB

HIIK-3.1  (06.001 D/03.06 3u.3) CoBpeMeHHbIE METOAbI M  CpPEICTBa
MPOCKTUPOBAHUS TPOTPAMMHOTO OOECIICYCHHS TIPU PEAU3alUUd MaTEMAaTHUYCCKH
CIIO’KHBIX aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3n.8) CoBpeMeHHBIII OTEYECTBEHHBIH U 3apyOeKHBIH
OIIBIT B Pa3pabOTKe aJrOPUTMOB KOMITBFOTEPHON MaTEMaTHKH

NIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEHHBIH U MEXKIYHAPOJIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH



YMmerh

Baagern

ITK-4

3HaTh

YMmeTh

Baagern

IIK-5

NIIK-

3.4 (06.001 D/03.06 ¥Y.1) YBepeHHO UCIOIB30BATh CYIIECTBYIOIINE TUTIOBBIC
pelieHrs ¥ mabJIOHBI MPOCKTUPOBAHUS MPOTPAMMHOT0 o0ecriedueHus 3PPEeKTUBHO
peATU3YIONUX MAaTEMAaTUUYECKU CIOKHBIE AJITOPUTMBI
NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpOBaTHCS B COBPEMEHHBIX AJITOPUTMAaX
KOMITBIOTEPHOW MaTeMaTHKH, MPUMEHSITh METOJbl U CPEICTBA MPOEKTUPOBAHUS
MPOrPaMMHOTO OOecCIeYeHHsI, CTPYKTYp MAaHHBIX, 0a3 NaHHBIX, MPOrPaMMHBIX
uHTEepdericoB

NIIK-3.7 (06.001 D/03.06 Tn.1) Pa3spaboTka MareMaTHYeCKH CIOXKHBIX
QITOPUTMOB, HW3MCHCHHE W  COTJIACOBAHUE APXUTEKTYpPhl IMPOTPAMMHOIO
oOecrieueHUsT C CHUCTCMHBIM AaHAUTUKOM U apPXHTEKTOPOM IPOTPAMMHOIO
obecrieyeHus

Cnoco0eH aKTHBHO y4acTBOBAaTh B pa3padoTKe CHCTEMHOr0 W NPHKJIATHOIO
NMPOrpaMMHOro odecredeHust

NIIK-4.2 (06.001 D/03.06 31.2) TumnoBsle perieHusi, OMOINOTEKH MPOrPaMMHBIX
MOJyJIeH, IIa0JIOHBI, KJAacChl OOBEKTOB, WCIIOIb3yeMble TPH pa3padoTKe
CHCTEMHOT'O ¥ MPHUKJIATHOTO MPOTrPaMMHOT0 00ECTICUCHHUS

UIIK-4.3 (06.001 D/03.06 3u.3) CoBpeMeHHbIE METOABI U CpEACTBa
MPOEKTUPOBAHUS CHCTEMHOTO M MPUKIIATHOTO IIPOTPAMMHOTO 00ECTICYCHHS
NIIK-4.4 (06.001 D/03.06 3H.5) Meroapl u CpeACTBAa MPOCKTHPOBAHUS
MPOrpaMMHBIX HMHTEP(PEHCOB CHUCTEMHOTO M MPUKIAJIHOTO IMPOrPaMMHOTO
obecrnieueHus

NIIK-4.9 (06.016 A/30.6 3u.2) CoBpemennble Bo3moxHocTu WC, MeTomsI
pa3pabOoTKX MPUKIIAHOTO TPOTPAMMHOTO 00ecreueHus

NIIK-4.10 (06.001 D/03.06 VY.l1) Hcmnonp3oBaTh CYIIECTBYIOIIUE THIIOBBIC
peIIeHHMsI U a0JIOHBI IPOSKTUPOBAHKSI CUCTEMHOTO U TIPUKJIATHOTO

IIPOrpaMMHOT0 0OecreueHus

UIIK-4.11 (06.001 D/03.06 Y.2) ApryMEHTHPOBAaHHO NPUMEHATH METOABI M
CpPEIACTBAa IPOCKTUPOBAHUSA CHCTEMHOIO M IPHUKIAJHOTO IMPOrPaMMHOIO
o0ecriedeHns1, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOorpaMMHbBIX nHTepdeiicoB NITK-
4.13 (40.001 A/02.5 ¥.3) IlpuMeHATHh METOBI TIPOBEACHHS SKCIICPUMEHTOB IIPH
aHaJIM3€ CUCTEMHOTr0 U MPUKIIAIHOTO POTrPpaMMHOI0 00eCIeYeHHUSI

NIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, M3MEHEHHE W COTJIACOBAaHUE
aApPXUTEKTYphl CHCTEMHOIO M MPUKIAAHOIO MPOTPAaMMHOIO OOECHeueHus ¢
CUCTEMHBIM aHAJIMTUKOM U apXUTEKTOPOM IPOTPaMMHOI0 00eCIIeUeHUs

Cnoco0eH TNIPUMEHAATbL OCHOBHbIE AJTOPUTMUYECKHEe U TMPOrpaMMHbIe
penieHusi B 00JacTH UHEPOPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHIi, a
TaK:Ke Y4acTBOBAThH B HX pa3padoTke



YMmerh
3HaTh

Baaners

HNIIK-

NIIK-5.1 (06.001 D/03.06 3H.2) CoBpeMeHHbIE THUIOBBIE AITOPUTMHUYECKHE H
MPOrpaMMHBIC pEIeHHS], OMOIHMOTEKH IPOTPAMMHBIX MOJIYJICH, IA0JIOHBI, KIIACCHI
00BEKTOB, HCIIOJIB3yEMBbIC ITPH Pa3pad0TKe MPOrPaAMMHOTO 00ECTICUCHHUSI

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHbBIE AJITOPUTMHUYECKHE U MPOTPAMMHBIE
pCIlIeHHsI, METOJIbl W CPEICTBA IMPOSKTUPOBAHMS IMPOTPAMMHOIO OOCCIICYCHUS
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHbBIE AJITOPUTMHUYECKHE U MPOTPAMMHBIE
peIlieHHsI, METOAbl U CPEACTBa IPOCKTHPOBAHUSI MPOTPAMMHBIX HHTEpEicoB
NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHBIN OTEYECTBEHHBIH U 3apyOeKHBII
OIIBIT B 00JIACTH HH(POPMAITIOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

5.12 (06.001 D/03.06 V.1) VYBepeHHO WHCHOIL30BaTh CYIICCTBYIOIINE
ATOPUTMUYECKAE M MPOrPAMMHBIC pPEIICHHUS M Ia0JIOHBI MPOCKTUPOBAHHMSI
MPOrPaMMHOTO 00eCIICUeHUs
HNIIK-5.13 (06.001 D/03.06 V.2) [IpuMeHATh METOABI M CPENICTBA MPOSKTUPOBAHUS
IPOrPaMMHOTO O0ECTIeYeHHUs, CTPYKTYp IaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPPEICOB C HCIOJIB30BAHHEM OCHOBHBIX AJITOPUTMUYECKHX M MPOTPAMMHBIX
pemeHuii B 00:1acT HHOOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA
NIIK-5.15 (06.016 A/30.6 V.1) AHanmu3upoBaTh BXOAHBIC TAHHBIC ITPH peaTH3aI[IN
AITOPUTMUYECKUX u IPOTPAaMMHBIX peILIeHHIA B obyacTu
MH(POPMALMOHHOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

CooTBeTCTBHE IIPOABHUHVTOMY VPOBHIO OCBOCHUS KOMHGTGHIII/If/'I IJIAaHUPYCMbIM

pe3ynbTaTaM O0y4eHUS U KPUTEPHSIM MX OLIEHHBaHUA (OLIEHKA: OTJIMYHO /3aUTEHO):

IIK-3

3HaTh

YMmerhb

Cnoco0eH OpHEeHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIBLIOTEPHOM
MaTeMATHKHU; 00J1aaTh CHOCOOHOCTAMH K 3P (PeKTHBHOMY NPUMEHEHHIO W
peain3anun MaTeMaTHYeCKH CJI0KHBIX AJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3u.3) CoBpeMEHHBIE METOIBI W CpPEACTBA
MPOSKTUPOBAHUS TPOTPAMMHOI0 OOCCIICUCHHUS TPU PeaH3allii MaTeMaTHUECKU
CJIO’KHBIX aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMEeHHBI OTEUECTBEHHBIH U 3apyOeKHBI
OTIBIT B pa3pabOTKe aIrOpUTMOB KOMITBIOTEPHON MaTEMAaTUKH

WIIK-3.3 (40.001 A/02.5 3n.2) OteyecTBEHHBIH W MEXIYHAPOIHBIH OINBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBFOTEPHON MaTEMaTHKH

NIIK-3.4 (06.001 D/03.06 VY.l) VYBepeHHO WUCIHOIB30BaTh CYIIECTBYIONIUE
TUTIOBBIC PEIICHUS W MIA0JOHBI MPOCKTUPOBAHUS MPOTPAMMHOTO OOCCIICUCHUS
3¢ (HEKTHBHO PEATUIYIOIINX MATEMATHUECKU CIIOKHBIC AJITOPUTMBI

NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHPOBATHCS B COBPEMECHHBIX aITOPUTMAaX
KOMITBIOTEPHOM MAaTEMAaTUKH, MPUMEHSITh METOJBI M CPEICTBA MPOCKTHPOBAHUS
MPOrPaMMHOTO OOECTICUeHUsI, CTPYKTYp JAaHHBIX, 0a3 NaHHBIX, MMPOTPAMMHBIX
uHTepdeiicon



YmMmeThb
Baagern

ITK-4

3HaTh

Baagern

IIK-5

3HaTh

HNIIK-

HIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTreMaTHUeCKH CJIOKHBIX
ATOPUTMOB, HW3MEHCHHE W  COIJIACOBAHHME APXHUTEKTYyphl  MPOrPAMMHOTO
o0OecrieueHUsT C CHUCTCMHBIM aHAJTUTHKOM U apXHTEKTOPOM IPOTPAMMHOIO
obecrieyeHus

Cnoco0eH aKTHBHO y4acTBOBAaTh B pa3padoTKe CHCTEMHOr0 W NPHKJIATHOIO
NMPOrpaMMHOIo odecredeHust

NIIK-4.2 (06.001 D/03.06 31.2) TumnoBsie pemieHus, OMOIUOTEKH MPOrpaMMHBIX
MOJyJel, IIa0JOHBI, KIAcChl OOBEKTOB, HCIONb3yeMble TIpU pPa3padoTKe
CUCTEMHOTO U TIPUKJIATHOTO MTPOrPAMMHOTO O0EeCTICUeHUS

NIIK-4.3 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOABI ¥ CPEACTBA
MPOEKTUPOBAHMSI CHCTEMHOTO U MPHUKIAIHOTO MPOTPAMMHOT0 00eCIIeUeHUS
UIIK-4.4 (06.001 D/03.06 3H.5) CoBpeMEeHHbIE METOIbI U CpEACTBa
MPOEKTUPOBAHMS TPOTPAMMHBIX HWHTEP(EHCOB CHUCTEMHOT0 U MPHUKIATHOTO
MIPOrpaMMHOTO 00€eCTIeUeHUs

NIIK-4.9 (06.016 A/30.6 3u.2) CoBpemennble Bo3MoxHOcTH WC, MeTOIBI
pa3pabOoTKK MPUKIIAHOTO TPOTPAMMHOTO 00ecreueHUs

4.10 (06.001 D/03.06 VY.l) VYBepeHHO HCHOIB30BaTh CYIIECTBYIOIIHNE
TUTIOBBIE pEHICHHs] U IAOJOHBI MPOEKTHUPOBAHUS CHUCTEMHOTO M MPHUKIAIHOTO
MPOrpaMMHOTO 00€eCTIeueHUs
UIIK-4.11 (06.001 D/03.06 VY.2) AprymMeHTHPOBAaHHO NPUMEHITH METOABI U
CpeICTBAa MPOEKTUPOBAHMSI CHCTEMHOTO W  MPHUKIAJHOTO IMPOrPaMMHOTO
o0ecrieueHus1, CTPYKTYp JAaHHBIX, 0a3 TaHHBIX, porpaMMHbIX nHTepdeiicoB NITK-
4.13 (40.001 A/02.5 V¥.3) IlpumMeHsATH, METOABI MPOBEACHUS IKCIIEPUMEHTOB IPU
aHaJM3€ CUCTEMHOTO M MPUKJIAJHOTO IPOrPAMMHOTO 00ecrieueHus

NIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, M3MEHEHHWE W COIJIACOBAHUE
ApXUTEKTYphl CHCTEMHOTO U MPHUKIAJHOTO MPOTPAMMHOTO OOECIeUeHus: C
CUCTCMHBIM AHAJIUTUKOM H apXHUTCKTOPOM IIPOrpaMMHOI0 O6€CH€‘I€HI/I$[ Ha
BBICOKOM YPOBHE

CnocoGeH NPHMEHSThL OCHOBHBIE AJrOPUTMHYECKHE ¥ NPOrpaMMHbIE
pelieHusi B 00J1acTH MH(POPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHii, a
TaKJKe YYaCTBOBATH B HX pa3padoTke

HIIK-5.1 (06.001 D/03.06 3u.2) CoBpeMEHHBIC THIIOBBIE AJITOPUTMUYCCKUE H
MPOrpaMMHBIC pEIeHUS, OMOIHMOTEKH IPOTPAMMHBIX MOJIYJICH, IIA0JIOHBI, KIIACCHI
00BEKTOB, HCIIOJIB3yEeMbIC ITPH Pa3pad0TKe MPOrPaMMHOTO 00ECTICUCHHUSI

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE COBPEMEHHBIC ANTOPUTMUYECKHE U
MPOrpaMMHBIC PELICHHS, METOJbl U CPEJICTBA MPOCKTUPOBAHUS MPOrPAMMHOIO
o0ecrieyeHus

NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE COBPEMEHHBIC AITOPUTMUYCCKHE U
MPOrpaMMHBIC PEIICHHS, METOJbI M CPEICTBA MPOCKTUPOBAHUS MPOTPAMMHBIX
uHTepdeiicon

NIIK-5.11 (06.015 B/16.5 31.8) CoBpeMeHHBII OTEYECTBEHHBINH M 3apyOe:HBII



YMmerh

YmMmeTh

Baagern

NIIK-
OIIBIT B 00JIaCTH I/IH(1)OpMaI_[I/IOHHO—KOMMYHI/IKaI_II/IOHHLIX TEXHOJOT Ui

NIIK-5.12 (06.001 D/03.06 V.1) VYBepeHHO HCHOIB30BaTh CYIIECTBYIOLIUE
AITOPUTMUYECKHE W TPOTPAaMMHBIE pPEUICHHS M I[MAOJOHBI TPOEKTUPOBAHUS
MPOrpaMMHOTO 00€eCTIeueHUs

NIIK-5.13 (06.001 D/03.06 V.2) IlpuMeHATP METOIBI ¥  CpPEACTBA
MIPOEKTUPOBAHMSI MPOTPAMMHOI0 00ECTIeYeHHsI, CTPYKTYp JaHHBIX, 0a3 JNaHHBIX,
MPOrpaMMHBIX MHTEP(HENHCOB ¢ MCMOIB30BAHUEM OCHOBHBIX AITOPUTMUYECKUX U
MPOrpaMMHBIX pelIeHud B 001acTé  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH Ha BBICOKOM YPOBHE

NIIK-5.15 (06.016 A/30.6 VY.l) AHanu3upoBaTh BXOJIHBIC JaHHBIC MPH
peanu3aly  AITOPUTMUYECKHX M MPOTPAMMHBIX pEHIeHHH B OO0JIaCTH
MH(OPMaMOHHOKOMMYHHUKAITMOHHBIX TEXHOIOTHIA

Tunosble KOHTPOJIbHBIC 3aJaHUA HWJIH HHbIEC MaTE¢pHaAbI, HQOﬁXO}]HMBIe IJIA

OLCHKM 3HAHUI, YMEHHUH, HABBIKOB U (MJIH) ONBITA JIESITEJIbHOCTH, XapPaKTePU3YIOIINX
Tanbl GoOPpMUPOBaAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHUS 00pa30BaTeIbLHON MPOrPaMMBbI

TunoBble 33124 AJI1 CAMOCTOSATEIbHOI0 pelICHUSs

1. Yucnennoe nuddepeHunpoBaHue: HAUTH NEPBYIO MPOU3BOIHYIO

dbyHKIIUN HA OTpe3Ke [a,b], ucronb3ys pasHOCTHYIO (DOPMYITYy BTOPOTO
nopsiaKa.



2. UwucneHHOE HHTETPUPOBAHUE: BRIYUCIIUTD OTPECIICHHBIA HHTETpaAT Ha
oTpeske [a,b], ucnons3ys Gpopmyiry IpsiMOYTOJILHUKOB.

3. UucineHHOE MHTETPUPOBAHUE: BBIYUCIIUTD ONPEACIICHHBIA HHTETPAT Ha
oTpeske [a,b], ucnonb3ys Gopmyiy Tparenui.

4. YucneHHOE WHTETPUPOBAHUE: BRIYUCIIUTD OTPECIICHHBIA HHTETpaAI Ha

otpeske [a,b], ucons3ys hopmyny CuMmriicoHa.

Peanu3oBath COPTUPOBKY MacCHBa METOJIOM IIEUKEPHOU COPTUPOBKH.

Peann3oBath COPTHPOBKY MaccHBa METOJIOM OBICTPON COPTUPOBKH.

PeanuzoBath COPTHPOBKY MaCCHBa MCTOAOM ITY3bIPbKA.

® oW

Peann3oBath COPTUPOBKY MacCMBa METOJIOM MOJICUETA.
9. Peanu3oBaTh COpTHPOBKY MaccuBa Merogom lllemna.
10.Peanu3oBaTh COPTUPOBKY MacCHBa METOJOM THOMbEN COPTHUPOBKHU.

1 1.Berarcnenue TabuIlbl CHHYCOB. BrrauciuTe Tabauiy CHHYCOB Ha
orpeske [0,m/2] ¢ marom n/(2n) mpu OOIBITIUX N.

12.Brruncnenue uncna © no popmyse =4 arctg 1 = 4f0 1+x2 14X ¢

IMPUMCHCHUCM HpI/I6J'II/I)KeHHOFO BBIYMCJICHUSA OIIPCACIICHHOTO MHTCTPAJiad
1

boomo ~ ZTT fat (b~
dbopMyIe CpeIHHMX HPAMOYTONBHUKOB[, f(X)dx n» Q)

2___ 1) rme n moctatoyHo GOJBIIOE HATYPAILHOE YUCIIO.

2n

13.ITomyunts 0OpaTHYIO MaTPHILY.

14.Bp1ynuciauTh ONpeaeIuTENb MAaTPULIBI.

15.Petunts CJIAY MeTOq0M MPOCTOM UTEpALUU.

16.Pemute CJIAY metonom Skodu.

17.Pemuts CJIAY meTonom 3eiaens.

18.BeIYrciuTh CyMMy 3JIEMEHTOB MAaCCHBA, HCIIONB3YsI OJOYHBINA TOIXO.

19.BpancinTh CyMMy 3JIEMEHTOB MACCUBA, UCIIOIb3YS HUKINYECKUN
ITOAXO/.

20.BprynciuTe MUHIMAIIBHBIN 37IEMEHT MaTPHIIBI, UCTIONIb3Ys OJOYHBIN
ITOAXO/.

21.BbIYMCInTh MAKCUMAJIBHBIN 3JIEMEHT MATPHULbI, HCIIOJIb3YS HUKINYECKAN
ITOAXO/.

22.Ha s3b1ke mporpamMmmupoBaHusi AcceMOsiep HalTu cymMmmy Ludp
3aJIaHHOTO YHUCIIA.

23.Ha s13pIke porpaMMuUpoBaHusi AcceMOiep HaTH MaKCUMaIbHYIO PPy
B UHCIIE.



24.Ha si3p1K€ nIporpamMMupoBaHusi AcceMOiep HalTH CyMMY YETHBIX
AJIEMEHTOB MOCIE0BATEIbHOCTH.

25.Ha si3p1ke niporpammupoBaHusi AcceMOep HalTH MUHUMAJTbHBIN
HEUYETHBIN JIEMEHT MOCJIEA0BATEIIbHOCTH.

Tumnosoii o0pa3sen Tecta
1. Vkaxure HempaBWIbHOE YTBEPKIACHUE.

— SISD - 370 00BbIYHBIE MOCIEIOBATENBHBIE KOMITBIOTEPHI
— SIMD - GonpmmHCTBO cOBpeMeHHBIX DBM OTHOCATCS K 3TOM KaTeropuu
— MISD - BBIUMCIUTENBHBIX MALIMH TAKOTO KJIacca Majlo

— MIMD -3T10 peanu3zanust HECKOJIbKUX MMOTOKOB KOMaH]l U MTOTOKOB JAHHBIX

[\

. Jlns koHBeliepHOI 00pabdOTKH NIPUCYIIIE:

— 3arpy3Ka OIepaHI0B B BEKTOPHBIC PETUCTPbI
— omnepauui ¢ MaTpuliamMu
— BBIACJICHUC OTACJIBbHBIX 3TAIIOB BBLIIIOJIHCHUSA O6IIICI>1 OHCpaHI/II/I

— CIIOJKEHHE 2-X OIICPaHA0B OAHOBPEMECHHLIM CJIOKCHUEM BCEX UX ABOWYHLBIX pa3psaa0B

3. Ilpuopwurer - 370...

— OIMCaHKE aJIrOPUTMa Ha HEKOTOPOM (POPMaATTU30BAaHHOM SI3bIKE
— yncino, npunucanHoe OC KaXaoMy IPOoIecCy WK 3a1ade
— OTJCJILHBIN 3TAIl BLIMOJIHCHUS O0IIeH onepaiuu

— omogeteHue co ctopoHsl OC o Toii nim HHOU opMe B3aUMOISHCTBHS

4. Crex - 3710...

- "mamsTh", B aIpECHOM MPOCTPAHCTBE KOTOPOH paboTaeT Mmporecc
— TOT WJIM HHOM COCO0 Mepeayrl MHCTPYKILUK U3 OJTHOTO Mpoliecca B IPyroi

— 00JIacTh MaMATH IS JIOKATHHBIX TIEPEMEHHBIX, aPTYyMEHTOB M BO3BPAIAEMBIX (DYHKIIHSAMU
3HAUYEHUN

— opraHuzanus AocTyna 2x (mimm 6oee) mpoueccoB K OJHOMY U TOMY K€ OJIOKY maMsITH

5. Knactep (B KOHTEKCTE apallIeIbHOTO MTPOTrPAMMHUPOBAKHS)- 3TO...
— 0o0JacTh ONEpaTHBHOM MaMsITH

—  YIpaBJSIOLIEee YCTPOMCTBO, BBIOJHEHHOE HA OJJHOM HIIH OoJiee KpUCTasIax
— 2w Oonee y3JI0B, COSAMHEHHBIX MPH MOMOIIY JIOKAJIBHOH CETH
—  paszel )KeCTKOro IUCKa

— CYHEpPKOMIIBIOTEP sl BBIOJIHEHHUS 0COOBIX 3a1a4



6. BriOepure mar(n), He TPUCYIIUI(e) IS [UKIIA BBITOJHEHUS KOMaH/IbI:

—  3aIuCh pe3yJsibTaTa B MaMATh

— BBIOOpKa KOMaHBI

—  KDIIUPOBAHUE CIECIYIONMCH KOMaHIbI

—  BBINIOJTHEHHE KOMAaHIbI

— JICKOJIMPOBaHUE KOMaH/Ibl, BBIYMCICHHE ajipeca OlepaH/ia u ero BEIOOpKa

— oOpaileHue K maMsTu

7. KouBeliepHas TEXHOJIOTHUS IIPEIIOIATALT ...

— TIOCJIEeIOBATEIbHYIO0 00pabOTKY KOMaHI

— 00pabOTKy KOMaH/I, YIOBJICTBOPSIOIIUX ONPEICIICHHBIM KPUTEPUSIM
— 00paboTKy HECKOJIbKO KOMaH/I OJTHOBPEMEHHO

— O0ImIMi JOCTYN KOMaHJ K MaMsTH

8. Cucrema, riiaBHOH 0COOCHHOCTBIO SIBIISIETCS HATTMUUE 001Iel PU3NUECKON MaMsTH, pa3aensieMoi
BCEMHU IIPOLIECCOPAMU HA3bIBACTCH ...

- NUMA
- SMP
- MPP
- PVP

9. I'maBHas ocoOeHHOCTH apxXuTeKTypsl NUMA?

— HEOJIHOPOAHBIN AOCTYI K HaMATH
— CBEPXBBICOKAs MPOU3BOAUTEIBHOCTh
— HaJW4#e BEKTOPHO-KOHBEHEPHBIX MPOLIECCOPOB

— Haymuuue oOuiel (pU3NYECKOM MaMsITH, Pa3IeIeMOr BCEMH MPOIIECCOPaMHU

10. BeraucnurenbHbIe MaIMHEI ¢ KAKOH apXUTEKTYpOil HanOoee eeBhl?

— CHMMeTpHYHasi MHOTOIpOoIIecCOpHasi 00paboTka
— mapajvleNbHasi apXUTEKTypa ¢ BEKTOPHBIMH MPOLIECCOPaMU
— KJIaCTepHbIC CUCTEMBI

— MacCHBHO-TIapaJlleNIbHas apXUTEKTypa

11. IluxoBast MpOM3BOAUTEIHHOCTH CUCTEMBI U3MEPSIETCS B!



— Merarepi
- MIPS -
MFlops

- MByte

12. TIukoBast MPON3BOAUTEIHHOCTh CUCTEMBI OTIPEAETIAETCS:

— BpEMEHEM BBITTOHEHUS PEATbHBIX 33134
— MPOU3BEACHUEM MPOU3BOIUTENIBHOCTH 1-ro Mpolieccopa Ha YUCIIO MPOLIECCOPOB B CUCTEME

— BPEMEHEM BBIIIOJIHEHHS TECTOBBIX 33134 —
KOJINYECTBOM NE€peJaHHON HH(pOpMau

3a4eTHO-9K3aMeHAIUOHHbIE MaTepuaibl sl  NPOMEKYTOYHOM
arrecranuu (3k3aMeH/3a4et) Bonpocs! 111 NOArOTOBKHU K 3a4eTy

Bup! napannenusma;

[IporpaMmupoBaHue ¢ pa3acisieMbIMU ITIEPEMEHHBIMU;
[Iponeccsr;

Pecypcer;

OnepalioHHbIE CUCTEMBI;

IToTokwu;

Pabota ¢ moTokamu Java;

© Nk W=

CuHXpOHM3a1Ms YePEe3 NPOrPaMMHBIN TOJXO0/

9. CuHXpOHU3aLMS Yepe3 alrapaTHbIN MOAXO;

10.CuHXpoHHU3a1Ms C UCIIOJIB30BaHUEM MEXaHU3Ma ONEPALMOHHON CHCTEMBI;
11.OcHoBHbIe nupexkTnBbl OpenMP n ux onmuu;

12 TTapamienbHbIE U OCIEA0BATEIBHBIE ONIMK IPOTPAMMBI;
13.PacnipeneneHue paboThl MEXIy HUTSIMH,

14.CunxpoHnuzaius paboThl HUTEH;

15.0OcHoBHbIE (PyHKIIMH OMOIMOTEKH Openmp;

16.®yukuuu obuiero HazHaueHus MPI;

17.®yuknmy OJOKUPYIOIIEH Iepeaun COOOIECHN;

18. dyHKIMY HEOJOKUPYIOIICH Iepeaur COOOIECHNI;

19.®yHKIMK KOIEKTUBHOTO B3aUMOACHCTBUSA MPOLIECCOB;

20.0Ouenka 3¢ hexTHBHOCTH NapauieabHbIX Beiuucienuit; 21. Iloroku Java.

22 Untepdeiic Runnable;
23.Knacc Thread;

24.Co31anue JOYEepHUX TOTOKOB;



25.CuHXpoHU3a1us MOTOKOB.
26.Apxutektypa OBM.

277.Peructpsi.

28.@Pnaru.

29.0cHOBHBIE OIEpaLHH.

30.0nepanuu yCcIoBHOTO MEPEX0/ia U IIUKJIIBI.

4.2 MeToauyeckue MaTepuaJibl, onpeaesionue npoueaypbl olleHMBaAHUS 3HAHUIA,
YMEHHii, HABBIKOB U (u1m) ombITa JeATeJbHOCTH,
XapaKTepU3yIOUUX 3Tanbl (OpMUPOBAHUA KOMIIETEHIU

MeToauueckue  peKOMeHIAIHM, onpeesomue npoueaypbl
OlIEHMBAHUS BBINOJHEHHSI CAMOCTOSITETbHBIX 3a/IaHUI:
BaHaHI/Ie CUHUTACTCS BBIIIOJIHCHHBIM IIPH BBIITOJIHCHUU CICAYIOIINUX YCJ'IOBI/II\/JII

— TpenocTaBieH uexoMHbIi ko Ha C++/Java B cpene VisualStudio/Eclipse;
— MPOICMOHCTPUPOBAHA PAOOTOCIIOCOOHOCTH MPHUIIOKEHHUS;

— CTYACHT IIOHUMACT I/ICXOZ[HBIﬁ KO M OTBCHACT HA BOIIPOCHI 110 €0 OpraHu3aiuu.

MeToauyeckne peKOMeHIaMHU, ONIpeeIaoNue NPoueypbl OlleHHBAHUS TeCTa:
Tect Bemmonuserca B cpeae Moodle min GoogleDocs. TecT cuntaercss BBIIIOJIHEHHBIM,
€CJIM CTYJEHT AaJl BepHble oTBEeThI Ha 70% 3a1aHuil.

MeToauyeckne peKOMEHIaluM, ONpeleJAolue NPouelypbl OLeHUBAaHUA HA 3a4eTe:

[Ipouenypa npoMeKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C [lonmokeHuem o
TEKYIIIeM KOHTPOJIE U MTPOMEXYTOUHOH artectanuu ooydaronuxcs PI'BOY BO «KyoI'V».

HtoroBoii (opmoii KOHTpOJIS CPOPMHPOBAHHOCTH KOMIETEHIUH y OOy4aromuxcs IO
TUCHUIUIMHE siBsieTcst 3adeT. CTyAeHThl O0s3aHbl TOMYYUTh 3a4eT B COOTBETCTBHH C
pacnrcaHueM U y4eOHBIM TUIAHOM

@®OC npoMeXyTOYHOH aTTeCTAllUN COCTOUT U3 3aJ[aHUM JIJIsl CAMOCTOSITEIILHON paboTHI.

3ayer MO JUCHUIUIMHE MpecienyeT Meib OLEHUTHh paboTy CTyJeHTa, MOIydYeHHE
TEOPETHUYECKUX M MPAKTUYECKHX 3HAHWUW, UX MPOYHOCTh, PA3BUTHUE TBOPUYECKOTO MBIIUICHMS,
nproOpeTeHre HAaBBIKOB CAMOCTOSITEIBHONW PaOOThI, YMEHHWE HMPUMEHSTH IMOJy4YeHHBIC 3HAHHS
JUISl peIEeHUs IPAKTUYECKUX 3a/1a4.

Pesynprar craum 3adera 3aHOCUTHCS IIPENOAABATENIEM B DK3aMEHALIMOHHYIO BEIOMOCTh U
3a4ETHYIO KHUXKKY.

OueHuBaHUE YPOBHSI OCBOCHMS AUCIUIUIMHBI OCHOBBIBAETCS HA KAay€CTBE BBIITOJIHEHUS
CTYJICHTOM TECTOBBIX 3a/IaHNI, KOHTPOJBHBIX 3aJJaHUH U 3aJIaHUH JIJIT CAMOCTOSITEITLHOW PabOTHI.
Kpurepun oneHkn: oleHKAa «He3a4eT» BBICTABJIAETCH B CJIy4yae BBINOJTHEHUS

OHOT'0 U3 YCJIOBHIi:

— BBIIOIHEHO MeHee 60% caMOCTOSITCIbHBIX 3aJaHUT;
— HE MPOUJICH TECT;

— CTYACHT 3aTPYAHACTCA OaTb OTBET HA OAUH TGOpeTI/I‘{CCKI/Iﬁ BOIIpOC.



OLICHKA «3av9€T» B ¢JIy4a€ BbIIIOJTHCHUS yCﬂOBHﬁ:
— BBINNOJIHEHO He MeHee 60% caMOCTOSTeIIbHBIX SaHaHHﬁ;

— NpoiiieH TecT WM TeCT He NPOHJEH, HO CTYIEHT Jal IMOJHbIM OTBET Ha OJIUH
TEOPETUYECKUI BOIIPOC.

OneHouyHBIC CpEACTBA JUISI WHBAJIWAOB W JHUI] C OrPAHWYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YIETOM WX WHAMBHIYAIBHBIX TICUXO()U3HYECKIX 0COOCHHOCTEH.

- Opd  HEOOXOIUMOCTH HMHBaIMIAM H JIMIAM C  OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSI MTPEIOCTABIISICTCS JTOTIOJTHUTEIHLHOE BPEeMs JUIS TOJITOTOBKU
OTBETAa Ha dK3aMCHE;

— OpH  MPOBEICHUU TPOIEAYPHl OICHUBAHHS PE3YJIBTATOB OOydeHUs
WHBAJIUIOB M JIMIl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBbSI IPEIYyCMAaTPUBACTCS
UCIOJIb30BAHNE TEXHUYECKHX CPEACTB, HEOOXOAUMBIX KM B CBS3U C HX
WH/IUBUYJIbHBIMH 0OCOOCHHOCTSIMH,

- npu  HEOOXOAMMOCTH  JUIsi  OOydarommxcsi ¢ OTPaHWYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbSI H HHBAJIUIOB TIPOIIEIypa OLICHUBAHUS PE3yJIbTaTOB O0yUCHUS
M0 JMCHHUIUIMHE MOYKET TPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oleHUBaHUsT PE3yJIbTATOB OOYYCHHsI MHBAIMUIOB U JIMI[ C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 110 JTUCIMILIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHue HH(POpMaIuK B
dbopMax, afanTHPOBAHHBIX K OTPAHUYCHISIM HX 3JJOPOBBS 1 BOCIIPHUATHS HH(POpPMAIIHH:

JUtst I ¢ HApYIICHUSIME 3PEHUS:

— B IEYaTHOH (hopMe yBEIMUYEHHBIM MPHPTOM, — B (OpME ICKTPOHHOTO
JTOKYMCHTA.

JIiist TUI ¢ HApYIIEHUSIMH CITyXa:

— B ITIeyaTHOU opme,

- B (hOpMe IIIEKTPOHHOTO JOKYMECHTA.

JJist U1 ¢ HapyIICHUSIMHA OTIOPHO-ABUTATEIHHOTO arapara:

— B Ile4aTHOU opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3WPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON y4eOHOIl JIuTEepaTyphbl,

HEeo0XO0AMMOIi 1JIsl OCBOEHUS] TUCUMUILIMHBI (MOTYJIA)
5.1 YuebOnas quteparypa

1. MansBko, Aunekcanap AunToHOBWY. [lapaiensHoe mporpaMMUpOBaHME HAa OCHOBE
TexHojoruit openmp, cuda, opencl, mpi : yue6Hoe mocobue st By30oB / A. A. MansBko. -
3-e wu3n., wucnp. u gon. - MockBa : IOpaiit, 2022. - 135 c¢. - URL:
https://urait.ru/bcode/492127 (mata oOpamenusi: 21.09.2022). - Pexxum noctyna: s
aBTOpU3. oJb3oBaTene. - [ISBN 978-5-534-14383-6. - TekcT : 21€eKTPOHHBIH.

2. ®enoros, Unes EBrenseBud. IlapamienbHoe mporpamMmmupoBaHue. Mojaenu U NpUEMBbl :
npaktudeckoe nocooue / U. E. degortos. - Mocksa : COJIOH-ITPECC, 2020. - 390 c. -
(bubnmuoreka mnpodeccuonana). - URL: https:/znanium.com/catalog/product/1858781
(mara o6pamenus: 28.09.2022). - Pexxum goctyna: s aBTOpu3. moJsib3oBaTeneit. - ISBN
978-5-91359-222-4. - TekcT : 3JIeKTPOHHBII.



https://urait.ru/bcode/492127
https://znanium.com/catalog/product/1858781

3. Aunekcees, Anexkcanap AnekcaHapoBuY.
OCHOBBI TapaJLIENIFHOTO IPOTPAMMHUPOBaHUS ¢ Hcnosib3oBanueM Visual Studio 2010 / A.
A. AunekceeB. - 2-e¢ u3a., ucnp. - MockBa : Huartyur, 2016. - 332 c. - URL:
https://biblioclub.ru/index.php?page=book&id=428829 (mata obpamenus: 16.08.2022). -
Pexxum noctyna: ans aBTOpuU3. MOJIb30BaTeNel. - TeKCT : AIIEKTPOHHBIH.

5.2. Illepuoauyeckas qureparypa
Bectauk Cankr-IlerepOyprckoro yHuBepeuteta. [lpukinagnas maremaruka. MlapopmaTuka.
[Ipoueccer ynpasnenus. - URL: https://dlib.eastview.com/browse/publication/71227

Bectauk MockoBckoro yHuBepcutera. Cepust 15. BpluncnuTenbHass MaTeMaTuka U
kubepHetnka .- URL: https://dlib.eastview.com/browse/publication/9166

5.3. UuTepHeT-pecypchbl, B TOM YHCJe COBpeMeHHbIe NnpodeccHoHATbHBIE 0a3bl JaHHBIX
U HH(OPMAIIHOHHBIE CTIPABOYHbIE CHCTEMbI

J1IeKTPOHHO-0u0MoTeuHble cucteMsbl (IBC):

IBC «IOPAUT» https://urait.ru/

IBC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http:/www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbublie 6a3bl JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansl nuzpareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas 31ekrponnas outaunorexka (HIB) http:/www.elibrary.ru/
IHo1HOTEKCTOBBIE APXUBBI BEAYIIHX 3alIaJHbIX HAYYHBIX )KYPHAI10B Ha Poccuiickoii
miargopme HaydHbIX ;kypHajaoB HIUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

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

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektopuym TB" http://www.lektorium.tv/

YuauBepcurerckas napopmannonnas cucrema POCCHUS http://uvisrussia.msu.ru

HNudopmannoHHbIe CIPABOYHBIEC CHCTEMBbI

KoncyasranT Iliroc

Pecypcbl cBOOOAHOTO 1OCTYNA

KubepJlenunnka http://cyberleninka.ru/;
MuHKMCTEPCTBO HAYKHU M BbicHIero oopasoBanus Poccuniickoii ®enepanun
https://www.minobrnauki.gov.ru/;



https://biblioclub.ru/index.php?page=book&id=428829
javascript:void(0);
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/9166
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https://www.minobrnauki.gov.ru/

denepaabHublii nopral '"Poccuiickoe oopazoBanue'’ http:/ www.edu.ru/;
HNudopmanuonnas cucrema "Equnoe okHO 10cTyna K od0pa3oBaTeibHbIM pecypcam'
http://window.edu.ru/;

Enunas xo/utekuus nugpoBbix 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocynapcTBeHHOI0 HHCTUTYTA PyccKoro sizbika uMmenu A.C. [lymkuna
"Oopa3oBanue Ha pycckoM'" https://pushkininstitute.ru/;
CnpaBouHo-uHpopMauuoHHbIi nopras "Pyccknii sa3bIKk' http://gramota.ru/;

Cayx0a TeMaTHYeCKMX TOJKOBBIX c10Bapei http://www.glossary.ru/;

CuaoBapu v YJHUIMKJIONEeANH http://dic.academic.ru/;

Oo0pa3oBartenbHblii moptana "Yuebda' http://www.ucheba.com/;

3akononpoekTt ""O0 oOpa3oBanum B Poccuiickoii @enepanun'. Bonpockl  0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JICeKTPOHHBIE 00pa3oBaTe/bHbIe M HH(pOpMannoHHbIe pecypcbl Kyol'yY

uiekTpoHHbIH KaTtagor Hayunoi 0ndauorexkn KyoI'Y http:/megapro.kubsu.ru/MegaPro/Web

JJieKTpoHHasi onbanorTexa TpyaAoB yyeHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpeaa MoayJIbHOT0 IMHAMHUYECKOro 00y4eHnus http:/moodle.kubsu.ru

ba3a yyeOHbBIX IUIaHOB, Y4e0HO-METOAUYECKHX KOMILJIEKCOB, MyOJMKALNNA 1
KoH(epeHnuii http://infoneeds.kubsu.ru/

bubauorexa ungopmannoHHbIX pecypcoB kadeapbl HHPOPMAIMOHHBIX
00pa3oBaTeJILHbIX TEXHOJOTHH http://mschool kubsu.ru;
DuiekTpoHHbBII apxuB JokyMeHTOB Kyo6I'Y http://docspace.kubsu.ru/

DJleKTPOHHbBbIE 00pa3oBaTe/IbHbIe pecypchl Kadeapbl HHPOPMALUMOHHBIX CHCTEM H
TexHoJ10ruil B o0pa3oBannu KyoI'Y u nayuno-meroanueckoro :xkypaaia "HLIKOJIbHBIE
I'OJAbI" http://icdau.kubsu.ru/

6. MeToauueckue YRazaHnus AJist Oﬁy‘lalOlllHXCﬂ 110 OCBOCHHIO

AMCIHUTIAHBI (MOIYJIs1)

Ilo kxypcy mnpenycMOTpPEHO NpPOBEICHHE JIEKLUHUOHHBIX 3aHATHHA, Ha KOTOPBIX JacTcs
OCHOBHOI CHCTEMaTH3UpPOBaHHBIM MaTepuan. B Xojae JEKIMOHHBIX 3aHATHI pa3duparorcs
OCHOBBI IIPOIPaMMUPOBaHUs HAa IpUMepe A3blka CH++, MPOBOIUTCS CUHTAKCUC SA3bIKA, OCHOBHBIE
METOJIbl MPUMEHEHUS SA3BIKOBBIX KOHCTPYKLUMH Ji1 pelieHus npakrudeckux 3azaad. [locie
IIPOCITYIIMBAHMS JIEKIIMM PEKOMEHAYETCS BBIIIOIHUTD YIPAXHEHUS, IPUBOAUMBIE B ayIUTOPUN
JUTSL CAMOCTOSITEIIEHOM PaOOTHI.

[To xypcy mpemycMOTpeHO MpoBeaeHHe TabOpaTOPHBIX 3aHSATHHA, HAa KOTOPBIX TAeTCs
IPUKIATHON CUCTEMAaTU3UMPOBAHHBIM MaTepual. B Xxoxe 3aHATHA DUIIYTCA IPOrpPaMMBbI
pa3IMYHOM CIIOKHOCTHM Ha sA3bIKE nporpammupoBaHuss C++ ¢ HCHOIB30BAaHUEM CPEIBI
pa3pabotku VisualStrudio, a Takke  TPUBOAATCS TNPUMEPHl Pa3pabOTKH MPOTPAMMHBIX
npwiokeHud. Ilociie 3aHATUS PEKOMEHAYETCS BBIIOJHUTL YIPAKHEHUS, NPUBOJUMBIE B
ayJIMTOPUU JIJISl CAMOCTOSITENIbHOM pabOThlI.

[Ipu camocrosiTenbHOW paboTe CTYACHTOB HEOOXOAWMO U3YyYUTh JIHTEPATYpY,
IPUBEICHHYI0 B IIE€PEYHAX BBINIE, JUII OCMBICICHMS BBOIAUMBIX IOHATHH, aHalIu3a
NPEUIOKEHHBIX MOIX0J0B M METOAOB pa3paboTKu mporpamm. PaspabaTeiBasi perieHne HOBOM
3aJauu, CTYAEHT JOJDKEH YMETh BbIOpaTh 3((GEKTUBHBIE U HAJIEKHbIE CTPYKTYphl JTAHHBIX JUIS
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http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

npecTaBICHusT MHPOPMAIUHU, T0100paTh COOTBETCTBYIOIINE AJITOPUTMEI I X OOpaOOTKH,
YUeCTh CHCHU(HUKY S3bIKa MPOTPAMMHPOBAHMS, HA KOTOPOM OYAET BBINIOJHEHA peaM3aIlvs.
CTyaeHT AOMKEH YMEThb BBINNOJHATh TECTUPOBAHUE M OTJIAJAKY aJTOPUTMOB PELICHUS 3a7ad C
[EJTbI0 OOHAPYKEHUS U YyCTPAHCHHS B HUX OITHOOK.

BaxnelmuM 3TarmoM Kypca SIBISETCS CaMOCTOsITeNbHas padora Mo aucuuiuinHe. B
MPOLIECCE CAMOCTOSITENIbHON paboThl CTYAEHT MPUOOpPETaeT HaBBIK CO3JAHMSI 3aKOHYEHHOTO
MIPOrPaMMHOTO TTPOJIYKTA.

Hcnonb3yroTcss akTUBHBIC, WHHOBAIIMOHHBIC OOpPa30BaTEIbHBIC TEXHOJOTHH, KOTOPHIC
CIOCOOCTBYIOT Pa3BUTHUIO OOLIEKYIbTYpPHBIX, OO0IIENpPOo(ecCHOHANBHBIX KOMIETEHIIMH U
npodecCHOHANBHBIX KOMIETEHIINH 00yYaroInXCsl:

* mpobiemMHOE 00ydeHueE;

* pa3HOYPOBHEBOE OOYUEHUE;

*  MPOEKTHBIC METO/AbI O0YUCHUS;

*  HCCJeIOBATEIbCKUE METO/IbI B O0yUEHUH;

*  u“H(pOPMALMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Jnst i ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMU 3JI0pPOBbsSI MIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAIMI ¢ NCIOJIb30BAHUEM JIEKTPOHHOM MOYTBHI.

V4eOHO-METOAMYECKIM 00ecTrieueHIEeM KypCOBOH paOOThI CTYICHTOB SIBIISTIOTCS:

1. yuebGHas nuTeparypa;

2. HOpMaTuBHbIE JOKyMeHThI BY 3a;

3. MeTouYecKue pa3paboTKU JJis CTYEHTOB.

CaMocTosTenbHast paboTa CTYZICHTOB BKIIFOUYAET:

— opopMJIEHHE HMTOTOBOTO OTYeTa (MOSICHUTEIBHOM 3alKMCKH). — aHAIHU3

HOPMAaTHBHO-METOUYECKOI 0a3bl OpraHU3aInu;

— aHaNIM3 HAYYHBIX MyOIMKAIMK 110 3apaHee ONpeesIEHHON TeMe;

— a”anu3 U 00padoTKy nH(pOpMaLIUH;

— paboTy ¢ Hay4yHOU, yueOHOIl U METOJIWYECKOU JIuTeparypoi, — paboTta c

KoHcrektaMu nekuuii, ObC.

Jl1st caMOCTOSATENBHOM PabOThI MPEACTABIACTCS ayAUTOPUS ¢ KOMIIBIOTEPOM U JOCTYIIOM
B MIHTEpHET, K 37eKTpOoHHON OUOIMOTeKe By3a U K HH)OPMAIIHOHHO-CIIPABOYHBIM CUCTEMaM.
[lepeueHp yueOHO-METOINYIECKOTO 0OECTICUSHHUS:

1. OcnoBHas oOpa3oBaTeNbHasl MPOrpaMMa BICIIETO TPO(HECCHOHATFHOTO 00pa30BaHus
benepanbHOro roCcy1apCTBEHHOT'O OIOPKETHOTO 00pa30BaTENbHOIO YUPEKICHUS
BhIcIero oOpa3oBanus «Ky0OaHCKUI roCy1apCTBEHHBI YHUBEPCUTET) 110 HAIIPABIICHUIO
MOATOTOBKHU.

2. TlonoxxeHue o0 NPOBEIEHUM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOMN
aTTecTanuy B QeiepaIbHOM rocy1apcTBEHHOM OIO/IKETHOM 00pa30BaTeIbHOM
yupexXJIeHUH BhIciIiero oopasoBanus «KyOaHCKHil rocy1apCTBEHHBIM YHUBEPCUTETY.

3. OOuue TpeOGoBaHUS K TOCTPOCHHUIO, COJIEP>KAHUI0, OPOPMIICHUIO U YTBEPKACHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DenepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO
CTaHJapTa BBICIIETO MPO(ECCHOHAIBHOTO 00Pa30BAHMUS.

4. Meroanueckue peKOMEHIaluu 110 COJIEPKaHNI0, OPOPMIIEHHUIO U TPUMEHEHHUIO
00pa30BaTeNbHbIX TEXHOJIOTUN U OLIEHOYHBIX CPEJICTB B yUEOHOM IIPOLIECCE, OCHOBAHHOM
Ha PenepaTbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe.

5. Y4eOHBIN TUIaH OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI 110 HAIIPABJICHHUIO MTOATOTOBKHU.



6. denepanbHBIA TOCYIAPCTBCHHBIN 00Pa30BaTEIBHBINA CTAHIAPT BBICIIETO
npo(eCCHOHAIBHOTO 00pa30BaHUs 110 HAMPABJICHUIO TTOATOTOBKH.

B ocBoeHWW MHUCHUIUIMHBI WHBATUAAMH W JIUIIAMH C OTPAHHMYCHHBIMUA BO3MOKHOCTSIMH
3I0pOBbs OOIBIIOE 3HAYCHHE HMMEET WHAMBHAyallbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOTHUTEIIFHOE PA3bsCHCHHUE y4eOHOr0 MaTepuara.

NunuBuayanbHble  KOHCYJIBTAIIMM 10 TPEAMETY SBISIOTCS BAKHBIM  (aKTOPOM,
CIOCOOCTBYIOLIMM WHIWBUYaJIN3alMU OOYUYEHUSI U YCTAHOBJICHUIO BOCITUTATEIHBHOTO KOHTAKTA
MEXIy TperojaBarelieM W OOYYaroIIMMCS WHBAIHIOM WJIH JIMIIOM C OrPaHWUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. Hepeqeﬂb l/IH(l)OpMalll/IOHHbIX TeXHOJIOFl/Iﬁ, HCIMOJIB3YEMBIX IIPHU

OCYIIECTBJICHUMN 06p330BaTeJILHOI‘O nmpomecca mo IMCIUMIJInHe (MO)IyJIIO)
7.1 llepeyeHb HUHPOPMAUMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIA

—IIpoBepka nOMalmIHUX 3aJaHUM M KOHCYJIBTUPOBAHHME ITOCPEICTBOM AIIEKTPOHHOMU
IIOYTHI.

— HMcnonp30BaHue 31€KTPOHHBIX MPE3EHTAUM P IIPOBENCHUM JEKIIMOHHBIX 3aHATUH -
Cucrema MOODLE

- [IpoBepka momamrHux 3aanuit 1 KoHCylnbTUpoBanue nocpeacrsom JOUC Kyol'y

7.2 IlepeyeHb JIMIEH3MOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 IMPOrPaAMMHOIO
odecneyeHus

OpenOffice

Komnunsarop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu Kitty 0.76

FileZilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 U 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 ®peitmBopk

Django

Firefox, mo6as Bepcus

Putty, nro6as Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+
[Tmarua Remote System Explorer (RSE) mst Eclipse PDT



JetBrains PHP Storm

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

7.3 IlepeyeHb cOBpeMeHHBIX NPOdecCHOHANIBHBIX 0a3 JAHHBIX U HHPOPMALMOHHBIX

CIIPaBOYHBIX CUCTEM

1. CrpaBouno-npaBoBasi cucrema «Koncynsrant [Inroc» (http://www.consultant.ru)

2. DnextponHas oubimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8. MarepuajbHO-TeXHHYECKOE O0ecIevyeHue Mno JUCHUIJInHe (MOIYJII0)

Ne HanMmeHoBaHHe clIeIMAJILHBIX IOMEINEHHI 1 Homepa ayauropuii / kabuHeros
noMenIeHHii VI CaMOCTOSITeJIbHOI padoThl
1. yueOHble aynuTopuu s mnpoBeneHus 3austuid | 501,502,503,505,506,507,508, 509,
JICKIIMOHHOI'O TUIIA 510,513,514
2. yueOHble aynauTopuu s mnpoBeneHus 3austuid | 501,502,503,505,506,507,508, 509,
CEeMHHAPCKOIro TUIIA 510,513,514
3. KomnbroTepHble Ki1acchl ¢ BBIX0J0M B IHTEpHET 503,509,510
4. yueOHbIe ayAUTOPHH AJIS BBIOJHEHUS HAy4YHO — KaGuner KypCOBOTO
HCCIICIOBATEIIbCKOM paboThl (xypcoBoro NPOEKTHPOBAHHS (BBITOTHEHMS
IIPOCKTUPOBAHUS
P P ) KypcoBbIX pabot) - Ne 503,
Ne509, Ne 510
O6opynoBaHue: MyJIbTUMEIUWHBIHA
MPOEKTOp, JKpaH, TEPCOHAIBHEIC
KOMITBIOTEpBI, yueOHas Mmeberb,
nocka yueOHasl, BbIxos B MIHTepHerT,
yaeOHO-HATJIS THBIE oCcoOHst
(TemaTHueckue WJUTFOCTPAIIUH ),
MIPUHTED, pe3eHTAIIN Ha
AJICKTPOHHOM  HOCHTENE, CILIUT-
cucTeMa
5. ydeOHbIE  ayJUTOpUU JJIS  CaMOCTOSATEIbHOU Kabuner TUTSt

pabotbl, ¢ paboOYMMU MECTaMH, OCHAIIEHHBIMU
KOMITBIOTEPHOH TEXHUKOW C TOJIKIFOYECHUEM K
ceTH «HTEepHET» u obecrieueHrEeM
HEOTPAaHMYEHHOTO  JIOCTyNa B DJIEKTPOHHYIO

CaMOCTOSTENIbHON paboThl - No
504, Ne 509, Ne510

O6opynoBanue: NepCOHATbHBIE



https://www.jetbrains.com/community/education/
https://www.jetbrains.com/community/education/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.elibrary.ru)/
http://www.elibrary.ru)/

UH(POPMALMOHHO-00Pa30BaTEIBbHYIO cpeny
OpraHu3al JUIsi Kaxjaoro oOydaromerocsi, B
COOTBETCTBUU C 00bEMOM H3yYaEMBIX AUCIUILINH

KOMIIBIOTEpHI, YydeOHass MeOenb,
nocka yueOHas, Beixo B IHTepHeT

HccnenoBatenbckue — aboparopu  (IIEHTPOB),
OCHAIIICHHBIE JIAOOPATOPHBIM 000PYIOBAaHUEM

Kommnbsrorepnsiii kimacc Ne 510

MYJIbTUMEANIHBIN MPOEKTOP,
JKpaH, NepCOHATBHBIE
KOMIIBIOTEPBI, yueOHas MmeOelb,
Jocka  ydeOHas,  BBIXOJ B
WuTtepHer, HarmsaHble MOCOOUS.
CereBoe obOopymoBanue CISCO
(MapmpyTH3aTOPBl, KOMMYTATOPBI,
19-Ti1 TIOWMOBBII ceTeBOU mKad)

CILUIUT-CUCTEMA, CTEH]I
«Apxurexrypa [I9BM»

yueOHbIE ay IUTOPUU TPYIIIOBBIX u Ne508

WH/IMBUTYAJIbHBIX KOHCYIbTAITUI O6opynoBaHue: TEpPCOHAIBHBIN
KOMIIbIOTEp, yueOHass  mebenb,
ocKa ydeOHasi, yueOHO-HarJIs THbIC
rocoous (TemaTH4ecKue
WJUTIOCTpAIMM),  CKaHep, JOCKa
MarHUTHO-MapKepHasi, CTEJIaXH C
yueOHOMI " ePUOTUIECKOM
JIUTEPATYPOl

[Tomemienue ns XpaHeHUs U MPOPUIAKTHYECKOTO [Tomemenue No 511,

o0CITyXKUBaHUsI Y4eOHOTO 000pYyTOBaHUS [Tomerenue No 516,

ITomemenue No 517,

ITomerenue No 518

yueOHbIe ayAUTOPUH JUIS IPOBEJCHUS TEKyIIeH U
MIPOMEKYTOUYHON aTTECTAIlUU

501,502,503,505,506,507,508, 509,
510,513,514
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