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TEXHOJIOTHH MPOTOKOI Nel6 ot «16» mas 2023 1.

3aBenyromuii kadeapoit (pazpaboTunka) e
B. B. IToakon3ux ;Llef’
7 MOITHCH

PaGouast mporpamma ob6cyxaeHa Ha 3acefaHuM KadeIpbl MAaTEMaTHUYECKOTO
MojenupoBaHus mpotokoa Nel2 ot «12» mas 2023 r. 1)
3aBeayromuii kaheapon (BeIMycKaromei) ’{Z

B.A. ba6emiko P - e

MIOAIIHNCH

VYTBep:K/IeHa Ha 3acCelaHNH Y4eOHO-METOAMUECKOM KOMUCCHH (PaKyJIbTeTa
KOMIIBIOTEPHBIX TEXHOJOTHI U MPUKIAIHON MaTeMaTUKu MPOTOKOJ Neb ot «19»
mas 2023 r. S
I[Ipencenatens YMK dakynsteTa 77

A. B. KoaneHko

/. TIOANNCH

PenienseHrsr:

bernapsia M. E., 3aB. kadenpoii connanbHO-TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
quciuiiiue CK® ®I'BOYBO  «Poccuiickuil  rOCyJapCTBEHHBIM YHUBEPCUTET
npaBoOCyAus», KaH . (pu3.-Mat. HayK, TOIEHT

Py61i0B Cepreit EBrenseBud, kanauaaT GU3UKO-MATEeMaTHYECKUX HAYK, TOLICHT
kadeapel matematuueckoro mojenupoBanust GI'BI'OY «KyoI'V»



1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 Ileanb ocBOEHUS JUCITUILIHHBI
]_[CJ'IBI-O KypCa SBJIACTCIA H3YYCHHEC MaTEMaTHYCCKHUX MO,I[GJ'IGIZ, MCTOOOB, COBPEMCHHBIX
TEXHOJIOTHI MapaJlJIeIbHOIO IPOrpaMMHUPOBaHUs, NPUOOPETEHHE YMEHMM U HaBBIKOB
HCITOJIB30BAaHUA Ha
MPAKTUKE CPEJICTB pa3paOOTKH M CPE]l BBHITIOJHEHUS MMapalIeNIbHBIX MPOTPaMM ISl PEIICHUS
TPYAOCMKHUX BBIYHUCIUTCIIBHBIX 3a1a4.

1.2 3agaun AMCHUILIMHEI

OCHOBHBIMU 33Jla4aMU Kypca sIBJISICTCS OCBOCHUE CIIETYIOLIUX TEM:

— BBenenue B napauwieabHyr0 00pabOTKy TaHHBIX.

— [IpuHUIMITBI TOCTPOEHUS TAPAIICIBHBIX BHIYUCIUTEIBHBIX CUCTEM.
— OpraHu3zanus IporpaMM Kak CUCTEMBI ITPOIIECCOB.

— [NapamiensHoe MPOrpaMMHPOBAHUE ISl CHCTEM C OOIICH MaMsThIO.
— Cucrema MPI.

— [IpuHnumns! pa3paboTKH MapajuIeNIbHBIX AJITOPUTMOB U MIPOTPAMM.
— Monenu GpyHKIIMOHUPOBAHUS TapaUICIBHBIX MPOTPAMM.

— [TapastenbHpIe aNrOpUTMBI PEIICHHUS THIIOBBIX 3a]1a4.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucnunnuna «llapamiensHoe M HHU3KOYPOBHEBOE IIPOrPAMMHUPOBAHME» OTHOCUTCS K
«UHactb, dhopMupyeMasi y4aCTHUKAMU 0Opa3oBaTeIbHBIX OTHOUICHMI» bioka 1 «/lucuunauHb
(Momynn)» y4eOHOTO TUTaHa.

1.4 IlepedyeHb MJIaHMpyeMbIX pe3y/JbTATOB O0y4eHHs] IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ JIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3ydyenne panHOW y4yeOHOW [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuXxcs CICNYIONUX KOMITETEHIIUN

IK-3

3HaTh

YMmerhb

Baagernb

CnocoGeH OpMEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOI
MaTeMATHKHU; 00/1a1aTh CNOCOOHOCTAMH K 3P (PeKTHBHOMY NPHMEHEHHIO W
peain3alui MaTeMaTHYeCKHU CJI0KHBIX AJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3n.3) Metoasl M CpeacTBAa MPOEKTHPOBAHUS
IPOrpaMMHOI0 OOecledeHus: MpH pealu3aldil MaTeMaTHYeCKH  CIIOKHBIX
JITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTE€YeCTBEHHBIH M 3apyOeKHBIN
OTIBIT B Pa3pabOTKe aJrOPUTMOB KOMITBIOTEPHON MaTeMaTHKA

NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXAYHAPOIAHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMIIBIOTEPHON MaTeMaTHKH

HIIK-3.4 (06.001 D/03.06 ¥Y.1) Mcnonb30BaTh CyMIECTBYIOIINE TUTIOBBIE PEIIICHUS
U [Ia0JIOHBl TPOEKTHPOBAaHHS IPOTPAMMHOTO  oOecrnedeHus: SPPEKTUBHO
PEATHM3YIOIUX MaTEMATHYECKH CII0KHBIC aJITOPHUTMBI

NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTupOoBaTbCS B COBPEMEHHBIX aJITrOpUTMax
KOMITBIOTEPHON MAaTEeMaTHKH, MPUMEHITh METOIbI U CPEICTBA MPOCKTHPOBAHHUS
NPOrpaMMHOT0 OOECIeUeHHs, CTPYKTYp NaHHBIX, 0a3 IaHHBIX, MPOrPaMMHBIX
uHTepdeiicon

HIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paborka MaTreMaTH4eCKH CIOKHBIX
QITOPUTMOB, H3MEHEHHE U COTJIACOBAHHME AaPXUTEKTYphl MPOTPAMMHOTO
o0OecrieueHHsT C CHCTEMHBIM QHAJUTUKOM W apXHTEKTOPOM TIPOTPAMMHOIO
obecrieyeHus



IIK-4

3HaTh

YmMmerh

Baangernb

IIK-5

3HaTh

YmMmeTh

Baangern

Crnoco0eH aKTMBHO Y4acTBOBATh B pPa3pa0oTKe CHCTEMHOIO M NPHKJIAJIHOIO
NMPOrpaMMHOI0 o0ecreYeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemieHusi, OMOIMOTEKN TPOTPAMMHBIX
MoOAyJel, IIa0lOHBI, KIAacChl OOBEKTOB, HCIONb3yeMble TMpU pa3padoTKe
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00eCTIeYeHHUs

NIIK-4.3 (06.001 D/03.06 31.3) MeToasl ¥ cpeicTBa MPOCKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIaTHOTO IPOTPaMMHOTO 00ecTieueHHsI

HIIK-4.4 (06.001 D/03.06 3H.5) Meroasl W cpeiacTBa MPOCKTHUPOBAHMS
MPOrPpaMMHBIX HMHTEP(ENCOB CHUCTEMHOTO M MPHUKIAJAHOTO IMPOrPAMMHOIO
obecrnieueHus

NIIK-4.9 (06.016 A/30.6 3Hu.2) Bosmoxsnoctu WC, wmertomsl pa3paboTKu
MIPHUKJIAHOTO MPOrPAaMMHOI0 00ecrieYeHUs

HIIK-4.10 (06.001 D/03.06 VY.1) Hcnonas3oBaTh CYIIECTBYIOIIME THUITOBHIC
pemieHHst W MAONOHBI  MPOEKTUPOBAHHUA CHCTEMHOTO W TNPHKIATHOTO
MIPOrPaMMHOTO OOecTieueHus

UIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHSTh METOABI U CPEACTBA MPOCKTUPOBAHUS
CHUCTEMHOT'0 U MPUKIIATHOTO MPOTPaMMHOI0 00ECIIeUeHHUs, CTPYKTYpP JAaHHBIX, 0a3
JTAHHBIX, TPOTPAMMHEIX HHTEp(]EIicoB

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUS IKCIICPUMEHTOB
[IPU aHAJIU3€ CUCTEMHOTO M MPHUKJIAAHOTO MPOrPaMMHOT0 00eCTIeYeHuUs

NIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, W3MEHEHHE H COTJIACOBaHHUE
APXUTEKTYpbl CHCTEMHOTO M MPHKIATHOTO MPOrPAaMMHOTO OOeCIeUeHus ¢
CHCTEMHBIM aHAJTUTUKOM H apXUTEKTOPOM MPOrPAMMHOTO 00eCIIeueHuUs

CnocodeH NpUMeHSATH OCHOBHBbIE AJITOPUTMHYECKHE U TPOrPaMMHbIe pellleHust
B 00JacTH HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHi, a TaKKe
y4acTBOBAThH B MX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3H.2) TumnoBble anroOpuTMHUYECKHE U NPOTpPaMMHbIE
peuieHns, OMOIMOTEKH HPOrpaMMHBIX MOAYJEH, MIaOJOHbI, Kjacchl OOBEKTOB,
UCTOJIb3yeMble IpU pazpaboTKe MPOrpaMMHOI0 oOecTiedeHus

HIIK-5.2 (06.001 D/03.06 31.3) OCHOBHBIE AJITOPUTMHYECKHE U MPOTPAMMHBIC
peleH sl, METOABI U CPECTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00eCTIeUeHHSI
HIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE AJITOPUTMHYECKHE U TPOTPAMMHBIC
peleH sl, METObI M CPEJCTBA IPOSKTUPOBAHMSI IPOTPAMMHBIX MHTEp(EHcoB
NIIK-5.11 (06.015 B/16.5 3H.8) CoBpeMeHHbIN OTEYECTBEHHBINH M 3apyOeKHBIM
OIIBIT B 00J1aCTH HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcnonb30BaTh CYMIECTBYIOIINE AITOPUTMUYECKUE
W TporpaMMHBIE peIIeHHs W IMAOJOHBI TPOCKTHPOBAHUS TMPOTPAMMHOTO
obecrieyeHus

NIIK-5.13 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA TPOESKTUPOBAHHUS
MPOrPaMMHOTO OOecTeueHusi, CTPYKTYp NaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPPEIHCOB C MCIOIB30BAaHHEM OCHOBHBIX alTOPUTMHYECKHUX M MPOrPAaMMHBIX
penieHuii B 061actu HHGOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN
NIIK-5.15 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOIHBIE TAHHBIE TPU peaTu3aIiu
QITOPUTMUYECKUX M MPOrPaMMHBIX pelIeHHi B o0xactd WHGPOPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA



2. CTpyKTYypa M coepkaHue TUCHUILTHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO6mast Tpy10€MKOCTh AUCITUIUIMHBI cocTaBisieT 3 3a4. €. (108uacoB), ux pacnpenencHue
0 BHJIaM pa0oT MPEICTaBICHO B TabIuUIEe

Cemectpsl
Bua y4eOHoii padoTsI Beero (4acel)
4acos
4
KonTakTHasi pabora, B TOM 4ucJe: 66,2 | 66,2
AyauTopHbIe 3aHATHS (BCEro): 64 64
3aHATUA JEKIMOHHOIO TUIIA 32 32
JlaGopaTopHbIe 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
HNuasi koHTaKTHas1 padora: 2,2 2,2
Kontposus camocrositensHoi pabotsl (KCP) 2 2
[Ipomexyrounas arrectauust (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 41,8 | 418
[TpopaboTka yueOHOro (TEOPETUIECKOTO) 4 4
Marepuaia
BrinonHenne MHAMBUAYAIBHBIX 3aJaHUI 16 16
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 21,8 | 218
KoHnTtpoJs:
[ToaroroBka K 3K3aMeHy
yac. 108 108
B TOM 4HcJIe
O0mas Tpya10eMKOCTh KOHTAKTHAas 66,2 | 66,2
padora
3a4. ef1 3 3

2.2 CTpyKTYypa IMCUMILINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIUIIINHBI.
Paznensl (TeMbl) TMCHUIUIMHBI, U3y4aeMble B 4 ceMecTpe

KoumnuecTBo yacon
Bueayn
o HTOPHA
Ne HaumenoBanmue pa3jienoB (TeM) Beero AynuTopHasi padora .
padoTta
Ja n3 Jp CPC
1 2 3 4 5 6 7
[IpHUHIUIIEI TOCTPOCHUS MTApaUICIbHBIX
1. | b P P 198 | 6 2 | 118
BBIYMCIIMTENILHBIX CUCTEM
5 [MapannensHOe MPOrpaMMHPOBAHUE B CHCTEMAX C 99 6 3 8
" | oOmIEN TaMSTBIO
[TapannensHOE IPOrpaMMHUPOBAHKE HA OCHOBE
3. | P pOTpaMMHp 24 8 8 8
MPI
4. | MHOTONIOTOYHOE MPOrpaMMHUpOBaHKE B Java 22 6 8 8
5. | OcHoBBI porpaMMupoBaHus Ha Accembiiepe 18 6 6 6
HUTOI'O no pa3aenam aucCHUNIHHBI 105,8 32 32 41,8
KonTpons camoctositenpHor pabotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2




KoJinuecTBo yacos
Bueayn
HTOpPHA
Ne HaumenoBanmue pasjienosn (TeM) Beero AynuTopHasi padora o
padorta
J 3 JIP CPC
1 2 & 4 5 6 7
IToaroroBka K TEKyIIEMy KOHTPOJIIO
O011asi TPYI0EMKOCTh M0 JUCHHUIIIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenbHa pa6oma cmy()eHma

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI

2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA

BBIYMCIIMTCIBHBIX CUCTCM

HapaJuIeJIbHBIX IIPOTpaMM, ceMadopbl

®opma
No HaumenoBaHue pa3jesa (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4
IIpuHUMIBL HOCTPOCHUS Buasr mapanienu3ma, mpoueccsl, pecypesl, HOTOKH,
1. nmapajiCJIbHBIX OIlepaLlMOHHBIE CUCTEMBI, BUIbI CUHXPOHU3AIUU

Beenenne B rexHonoruto OpenMP, ocHOBHEIE TUPEKTHBEL

Ha AccemOiepe

Hapannenbﬂoe OpenMP u ux onmuu, napasiensHble 1
2. IpOrpaMMHUPOBAHUE B IIOCIIeI0BATEIIbHBIC 00IaCTH, paclpesielieHue padoThl,
CHCTEMAaX C OOIIEH aMAThIO CHHXPOHU3ALUs, OCHOBHBIC (DYHKIIMN OMOIHOTEKH
openMP
Beenenue B Texuonoruto MPI, ¢pyrkin obmero
HapannenLHoe Ha3HayeHus, QyHKIUU OIIOKHPYIOLIeH mepenadn
cooOrIeHni, GyHKINN HEOIOKUPYIOIIEH Mepeaadn
3 HPOrpaMMHPOBAHIE Ha COOOIIEeHNH, PYHKIMN KOJUIEKTHBHOTO B3aMOICHCTBHS
ocHose MPI HPOLECCOB, OLICHKA (D PEKTHBHOCTH MapaJUIEIIbHBIX
BbIUMCIICHUI
MHOTOIOTOYHOE Beenenne B motoku Java, uarepdeiic Runnable, kiace
4, Thread, ocHOBHBIE METOIBI 151 pAOOTHI C MOTOKAMH,
NporpaMMHUpOBaHNC B Java CHHXPOHHM3ALMS TOTOKOB, AaEMON-TII0TOKH
5 OcHoBBI MporpaMMHupOBaHUA Apxurexrypa OBM, peructpsl, ¢uaru, 6a3osbie

orepanuu, MyJbTHYPOBHEBOEC IIPOIrpaMMHUPOBAHUEC

IHpumeuanue: JIP — omuem/3awyuma nabopamopnoi pabomut, KII - evitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npedycmompeno

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumeHoBaHMe pa3aena (TeMbl) HanmeHnoBaHune 1a00paTOPHBIX padoT TeKyLero
KOHTPOJIsI
1 2 3
HpI/IHHI/IHBI HOCTPpOCHUA 3HaKOMCTBO C TEXHOJIOTHEH MapaieTIbHOTO
1. napajuiCIIbHBIX IIPOrpaMMHUPOBaHMs, ONIpEAEICHHUE Kpyra 3a1a4, P3
BBIYMCINTENbHBIX CHUCTEM MOJUISKAIIUX PAcIapalIeIuBaHUIO




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmeHnoBaHue 1a00paTOpHBIX padoT TeKyLIero
KOHTPOJISI
1 2 3 4
3nakomMctBo ¢ OpenMP, myqenune aupexrus parallel, for,
Hapannenbﬂoe sections, atomic, critical, usyueHue cemahopoB, OCHOBHBIX
2. IIpOorpaMMHUpPOBAaHUE B ¢byukmit 6ubmorexkun OpenMP, co3nanue mapauienbHBIX P3
CHCTEMAX C OBIIeH MaMATBIO IPOTPaMM C UCIOJIB30BAHUEM Pa3INUHbIX AUPEKTHB U HX
apaMeTpoB
3HakoMcTBO ¢ TexHoaorueit MPI, yctanoBka u HacTpoiika
MS_MPI, ynkuuu MPI_Init, MPI_Finalize,
ITapannensHoe MP1_Comm_size, MPI_Comm_rank, MP1_Send,
3. NIPOrpaMMHUPOBAHUE HA MPI_Recv, MPI_Sendrecv, MPI_Bcast, MP1_Gather, P3
ocrose MPI MPI_Scatter, MPI_Barrier, MPIl_Reduce, co3znanue
HapaJuleNbHBIX IPOrPAMM € TOMOIIBIO IPUBEICHHBIX
dyHKIMH
3HAKOMCTBO €O cpeoi paspaborku Eclipse, co3naunue
MHOTOIOTOYHOE MHOTOTIOTOHBIX POrPaMM C HCTIONB30BAHHEM KIlacca,
4. peanmsytoiero uarepdeiic Runnable, ¢ momomnipio kiacca, P3
IporpaMMHUpOBaHuC B Java paciupsironiero kiaacc Thread, cHHXpOHU3AMKUS TOTOKOB C
MTOMOIIIBIO MeTO10B Wait u notify
OCHOBEI IPOrPaMMHUPOBAHHS 3nakomctBo ¢ RADASM, pabora ¢ perucrpamu u
5. (hmaramMu, OCHOBHBIE OTIEpPAIIH, YCIOBHBIC IEPEXOIBL,
Ha ACCGMﬁﬂepe LIMKJIBl, BCTABKA HU3KYPOBHEBOI'O KOJd B IPHIIOKEHHUS

IHpumeuanue: JIP — omuem/3auwpuma nabopamopuoil pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

He npenycmotpeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJIA CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHs JUCIUTUIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 |M3ydeHHue Metoaudeckue ykasaHUs IO OpraHM3allMy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokos Nel ot 30.08.2019
2 Pemenue 3agau Meronuueckrue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIBbHOM
paboThI CTYJEHTOB, YTBEPXKJICHHBIE kadenpoit
MH(OPMALIMOHHBIX TexHOJ0rui, mporokos Nel ot 30.08.2019

Y4ebHO-MeToIMYecKhe MaTepualibl JUIsl CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocraBusiorcs
B popMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIH:

Jljig U1l ¢ HapyLIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

I[J'ISI JiAI ¢ HApYUIICHUAMU ClIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyLIEHUSIMA OTIOPHO-JBUTATEILHOTO ammapara:

— B TIe4aTHOU opme,




— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHMHICHTA
o0yyJarouuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBercTBuu ¢ TpeboBanusamu PI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCTIOJIb30BaHUE B Y4YeOHOM IIpoIecce CIEAYIOMMX 00pa30BaTelIbHbIE TEXHOJIOTHH: UYTCHHE
JIEKIUHA C HCHOJB30BAaHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Tpymm, paz0op
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Ipu 00ydyeHnn UCIIONIB3YIOTCA CeIyIoIIe 00pa30BaTEIbHBIC TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHMs — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHKATHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sIBIsETCs 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHUKAIUH.

— Texnonoruss pasHoypoBHEBOTro (Au(GhEepeHIMPOBAHHOTO) OOyYeHHsS — MPEAroaraeT
OCYILIECTBIICHHE TI03HABATEIILHOW NEATEIFHOCTH CTYACHTOB C YYETOM WX HWHAWBUIYAIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOIMl TBOPUYECKUI
noreHuuan. Co3laHue M HCIOJIb30BAHUE JMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMJIEMOMU
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIbHOIO OOy4eHUS — IpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAY/IH), MHTETPUPOBaHHBIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpoIlecca, MOBBIIMIAsS €ro MPAaKTHUYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOM pabOThl ydYalIUXCs H IOBBIMICHUIO ITO3HABATCIIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUI:

— TexHOoJOrusi HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — IM03BOJIsAeT 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKUE BO3MOXKHOCTH JJIsl  ITOMCKa

uHpOopMalLny, pa3paboTKU HayYHbIX IPOEKTOB, BEIEHHUS HAyYHBIX UCCIIEIOBAaHUN.

— TexHonoruss MHAMBUAYyaINW3alUU OOYyYEHHMsS — IOMOTAeT pPEealn30BbIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIM TOAXOJ], YYMTHIBas WHIUBHIyaJbHbIE OCOOEHHOCTHM M MOTPeOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJOTUS — OpPUEHTUPOBAHA HA MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJECHCTBHS Yy4YalllUXCsl C ILEJBI0 PEUICHMs 3aJadd, KOTOpas OIpelNessieTcss B paMKax
npohecCuOHANBbHOM MOATOTOBKH, BBIIEISSA Ty WIM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHHUYECTBE — peaiu3yeT HACH0 B3aWMHOI0 OOy4YeHHS,
OCYILECTBIIASI KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYKO OTBETCTBEHHOCTb 3a pEIICHUE
y4eOHBIX 3a71a4.

— MHrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
CHoco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYACHTOB U PAcKpbIBasi JTMYHOCTHBIN
MOTEHIIMAT KaX/I0T0 yJalerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTHbCA K HH(DOPMALUU, YMEHUIO
oTOupath HH(OPMALIMIO ISl pEIISHUS TOCTABIEHHOM 3a/1a4H.

KommiekcHoe uCrosib30BaHHE B y4eOHOM IPOLIECCE BCEX BBIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYI0 aKTUBHOCTb, Pa3BHMBAIOT I103HABATEIbHbBIE
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIHi CTICTIHAIIHACT.

OcHOBHbBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIIOYAIOT B CEO0sI:

— pabora B MaJIbIX TpyInax (KOMaH/€e) - COBMECTHasl AeATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JIWJIEpPa, HAIIpaBJIEHHAs Ha peleHre o0miei 3a1aun myTéM TBOPUECKOTO CII0KEHUS



pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl UJIEHOB KOMAHIbI C JEJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— MPOEKTHAsI TEXHOJIOTHS - HHAWBHyaTbHAS WM KOJUICKTUBHAS JIEATEIHHOCTh 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuana 1o ONpPEeJeIEHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJM3 KOHKPETHBIX CUTyalld - aHaJu3 peajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH NPO(ECCUOHATBHONW NEATEIHbHOCTH, U TIOMCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYICHTOB Pa3yMHOr0, pe(IEKCUBHOTO MBIILICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBBIE BOZMOKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 33a4a4 W CUTyallMd IIMPOKO HCIIOJIB3yeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpPHBIX 3aHATUA W aHAIU3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
pEIIeHNH KaXK/10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pazbopa ¥ OLIEHKH 11eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYAIIH.

KOJIU4eCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anaTus HHTEPAKTHUBHBIX
TEXHOJIOTHHU
4acoB
[TpakTrueckue 3aHATHSA B pexumMax
4 JIP B3aMMOJICICTBUS «IIPEMNOJaBaTellb — CTYIEHT» U 6
«CTYIEHT — CTYACHT)
Hroro 6

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

Temsbl, 3a1aHust U BOIMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl NMpHU3BaHbl C(HOPMUPOBATH
HaBbIKM TIOMCKAa WH(OpMAallM{, YMEHHUS CaMOCTOSITENIbHO PpacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUIH.

[Toaxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, Tak
U CTyJIEeHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MNPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jlnst an ¢ HapyImeHnssMHM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIH C UCITOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYIECCKUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS TeKYHIEro KOHTPOJIS  YCINeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN



OueHoYHBIE CpelCcTBA NpPEAHA3HAUCHBI /ISl KOHTPOJS M OIEHKH 00pa3oBaTeNbHBIX
JOCTIDKEHUH 00y4aroIuxcsi, OCBOMBIIMX HPOrpaMMy y4eOHOM IMCUMIUIMHBI «HAa3BaHHE
JMCIUTIITMHBDY.

O1neHOuYHBIE CPEJCTBA BKIIOYACT KOHTPOJIBHBIE MaTepHalibl Ul MPOBEACHUS TeKYyUIero
KOHTPOJIsI B (oOpMe TECTOBBIX 33JaHMi, 3aad Il CaMOCTOSITENBHOTO pEIICHHS U
NPOMEKYTOYHOM aTTecTaluM B popMe BOMPOCOB K 3aUeTy.

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0pOBbsI BEHIOUPAIOTCS C YU€TOM UX WHAMBUIYATbHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JIIIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMIOJHUTEIHFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/10POBBSI IPEAYCMATPUBACTCS UCIIOIH30BAHNE TEXHHUUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTAaTOB OOYYEHHS MO AWUCIHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH  3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3[0POBbS M BOCIPHITHUS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATENIFHOTO amiapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTalui

Kon HaumenoBanme
Ne | KonTponmupyeMbie pa3iensl (TeMBI) | KOHTPOJIHPYEMOM OIICHOYHOTO CPEJICTBA
T1/TI JTUCIUTUTAHBI® KOMIETEHITIH . [IpomexxyTrouHas
Texymmmii KOHTPOJIb
(mm ee gacTH) aTTeCTaINs
K-3

WIK-3.1  (06.001
D/03.06 31.3)
WIMK-32  (06.015

B/16.5 3u.8)
WTIK-3.3 (40.001
[TpuHIUIIBI TOCTPOCHUS K-4 T
1 napauIeTbHBIX WIIK-4.2  (06.001 HIOBOC Bompoc Ha 3auere 1-10
D/03.06 31.2) TECTUPOBAaHUE

BbBIYUCIIMTCIIBHBIX CUCTEM
cimTen cucre WIIK-4.3  (06.001

D/03.06 31.3)

K-5

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

[TapannensHoe IK-3 Banauu s
2 | mporpaMMHpOBaHHUE B WIK-3.1  (06.001 | camoctosrensioro | Bonpoc na sasere 11-
. D/03.06 31.3) pemenns 1-10 15
CHCTEMaXx ¢ 001Iel MaMsAThIO 00 3H.




WIK-32  (06.015
B/16.5 31.8)
WIK-33  (40.001
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
TK-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-49  (06.016
A/30.6 31.2)
IK-5

WIK-5.1  (06.001
D/03.06 31.2)
WIK-52  (06.001
D/03.06 31.3)
WIK-54  (06.001
D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)

[TapannensHoe

nporpaMMupOBaHuC HA

ocuose MPI

TK-3
WIK-33  (40.001
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 Y.1)
WIIK-3.5  (06.001
D/03.06 ¥.2)
WIK-3.7  (06.001
D/03.06 Tn.1)
TK-4

WIK-4.4  (06.001
D/03.06 31.5)
WIK-49 (06.016
A/30.6 31.2)
WIIK-4.10 (06.001
D/03.06 Y.1)
WIK-4.11 (06.001
D/03.06 V.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIIK-4.14  (06.001
D/03.06 Tr.1)
IK-5

WIK-54  (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)

3amauu ams
CaMOCTOSITEILHOTO
pemenus 11-17

Bomnpoc Ha 3auere 16-
20

MuoromnoroyHoe

porpaMMUpoBaHue B Java

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
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
WIIK-3.5  (06.001
D/03.06 V.2)
WIK-3.7  (06.001
D/03.06 Tx.1)

3amaun s
CaMOCTOSITEJILHOTO
pemenus 18-21

Bomnpoc Ha 3auete 21-
25




TMK-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)
WIIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 Y.2)
WIK-4.13  (40.001
AJ02.5 V.3)
WIK-4.14  (06.001
D/03.06 Tn.1)

IK-5
WIK-5.1  (06.001
D/03.06 311.2)
WIIK-5.2  (06.001
D/03.06 31.3)
WIK-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)
WIIK-5.13  (06.001
D/03.06 ¥.2)
WIIK-5.15 (06.016
A/30.6 ¥.1)

OcCHOBBI IPOrpaMMUPOBAHUS
Ha AccemOiepe

TK-3
WIK-3.1  (06.001
D/03.06 311.3)
WIK-3.2  (06.015
B/16.5 3u.8)
UIIK-3.3
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
WIMK-3.5  (06.001
D/03.06 V.2)
WIK-3.7  (06.001
D/03.06 Ta.1)
TK-4

WIK-4.2  (06.001
D/03.06 31.2)
WIK-4.3  (06.001
D/03.06 311.3)
WIMK-4.4  (06.001
D/03.06 311.5)
WIMK-4.9 (06.016
A/30.6 31.2)
WITK-4.10 (06.001
D/03.06 V.1)
WITK-4.11 (06.001
D/03.06 V.2)
WIK-4.13  (40.001
AN02.5V.3)
WIIK-4.14  (06.001
D/03.06 Tn.1)

(40.001

K-5
UMK-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)

3amaum st
CaMOCTOSTEIILHOTO
pemienus 22-25

Bomnpoc Ha 3auere 26-
30




WIK-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)
WIIK-5.15 (06.016
AJ30.6 V.1)

HOK333Te.]'ll/l, KPpUTECPUH U LIKAJA OHEHKHU C(l)OpMPIpOBaHHLIX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUH IJIAHUPYEMbBIM
pe3ysibTaraM OOy4YeHHUsI M KPUTEPUSM UX OLICHUBAHUS (OLICHKA: YAOBJETBOPUTEIHHO /3a4TEHO):
K-3 Cnoco0eH OpHeHTHMPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIILIOTEPHOM
MaTeMATHKHU; 00,1a1aTh CHOCOOHOCTAMH K 3 (PeKTHBHOMY NPHMEHEHHIO W
peanu3alnuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

3HaTh UIIK-3.1 (06.001 D/03.06 3u.3) MeTtoasl W CpeacTBa NPOCKTUPOBAHUS
MPOrpaMMHOTO OO€clieYeHHs] TMpH peaau3aldd MaTeMaTH4YeCKH  CIOXKHBIX
AJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBI OTEUECTBEHHBIA U 3apyOeKHBIH
OTIBIT B Pa3pabOTKe aJrOpUTMOB KOMITBIOTEPHON MaTEMAaTHKH
NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX allTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

Ymerh NIIK-3.4 (06.001 D/03.06 ¥.1) Mcnonp30BaTh CYMIECTBYIONMINE THIIOBBIE PEIICHHS
W [mAaOJOHBI TPOCKTHPOBAHUS IMPOTPAMMHOrO oOecredeHuss 3PPEKTHBHO
pEATH3YIONTUX MAaTEMATHYECKH CJIOKHBIC AJITOPUTMBI
NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCS B COBPEMEHHBIX aJrOpPUTMax
KOMITHIOTEPHOW MaTeMAaTHKH, NMPUMEHSITh METOJBI M CPEJCTBA MPOSKTHPOBAHHS
MPOrPaMMHOTO OOeCTeueHusi, CTPYKTyp JAaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTepdeiicon

Baagers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paGoTka wmaTeMaTHYECKH CIIOKHBIX
QITOPUTMOB, H3MEHEHHME U COTJAaCOBaHHWE aPXUTEKTYphl MPOTPAMMHOIO
o0ecrieyeHrss C CHUCTEMHBIM AHAJUTUKOM U apXUTEKTOPOM IPOrpaMMHOTO
obecrnieueHus

IIK-4 Cnoco0eH aKTMBHO Yy4acTBOBATh B Pa3pa00TKe CHCTEMHOIO M NPHKJIAJIHOIO
NMPOrpaMMHOI0 odecreyeHust

3HaTh NIIK-4.2 (06.001 D/03.06 3H.2) Tunossle pemieHusi, OMOIMOTEKH TPOTrPAMMHBIX
MoAayJneH, 1abMoHBl, KJIacChl OOBEKTOB, WCIOJIb3yeMble TMpU pa3padboTKe
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOrPaMMHOI0 00ecTedeHus
NIIK-4.3 (06.001 D/03.06 31.3) MeToas! ¥ cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIaTHOTO IPOTPaMMHOTO 00eCTIeUyeHHS
HIIK-4.4 (06.001 D/03.06 3H.5) Meroasl W cpeacTBa MPOCKTUPOBAHMS
IPOrpaMMHBIX HHTEPPEHCOB CHUCTEMHOTO M MPHUKIAAHOTO IMPOrPaMMHOIO
o0ecrnieueHus
UIIK-4.9 (06.016 A/30.6 3H.2) Bosmoxsnoctu WC, wmetomsl pa3paboTku
MPUKIIQHOTO TPOTPAMMHOTO 00eCTIeUeHUS

YMmerb NIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CyIIECTBYIOIINE THIIOBHIE
pemeHust W MAOJOHBI  MPOEKTUPOBAHHS CHCTEMHOTO W TPHUKIATHOTO
MPOrpaMMHOT0 0OecreueHust



Baanern

IIK-5

3HaTh

YMmeThb

Biaagernb

HIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHSITh METOIBI K CPEACTBA TPOSKTHPOBAHUS
CUCTEMHOTO U TPUKIIATHOTO MPOTPAMMHOI0 00eCTIeUeHusl, CTPYKTYp NaHHBIX, 0a3
JaHHBIX, IPOTPaMMHBIX HHTEp(EICcCOB

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpumeHsTh METOMBI IPOBEICHUS SKCTICPUMEHTOB
[IPH aHAJTU3€ CUCTEMHOTO M MTPHUKJIAIHOTO MPOrPaMMHOT0 00eCIIeYeHUS

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paboTka, M3MEHEHHE M COTJIACOBAHHE
APXUTEKTYpPhl CHCTEMHOTO M TIPUKIAJHOTO MPOTPAMMHOIO OOECIEUYCHUS C
CHCTEMHBIM aHAJTUTUKOM H apXUTEKTOPOM IPOrPAMMHOT0 00ECIICUeHUS

Cnoco6eH NpUMeHSITh OCHOBHBIE AJITOPUTMHYECKHE U TPOrPaAaMMHbBIe pPellleHust
B o0jacTd HH(OPMANUOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHIi, a TaKiKe
y4acTBOBATH B HX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3n.2) TumoBbie AITOPUTMUYECKHE U MPOTPAMMHBIC
pereHust, OMOIMOTEKH MPOTPAMMHBIX MOMYJICH, IIa0JIOHBI, KJIACCHI OOBEKTOB,
HCIIOJIb3YEMBIC TIPH pa3paboTKe MPOrpaMMHOTO 00ECIICUCHUS

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE AITOPUTMHYECKHE U MPOrPaMMHBIE
pEIICHHUs, METOJIbI U CPEJICTBA MIPOCKTUPOBAHUS IPOTPAMMHOTO 00ECIICUCHUS
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE ANTOPUTMHYECKHE U MPOrPaMMHBIE
pEIICHHUs, METOJIBI U CPEJICTBA TIPOCKTUPOBAHUS IPOTPAMMHBIX HHTEP(DHEHCOB
NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHbIII OTEYECTBEHHBIN U 3apyOe:KHBII
OIIBIT B 00JIACTH MHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcmosib30BaTh CYIMIECTBYIOIINE AITOPUTMUICCKUE
U TpOrpaMMHBIE pElIeHUS ¢ [MAOIOHBI TMPOSKTUPOBAHUS MPOrPaMMHOTO
obecrniedeHust

HIIK-5.13 (06.001 D/03.06 V.2) IIpuMeHSITh METOIBI M CPEACTBA IPOSKTUPOBAHMS
MPOTPAaMMHOTO 00€CTICUeHUsI, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEP(ECOB C MCMOIB30BAHUEM OCHOBHBIX ANTOPUTMUYECKUX U TMPOTPAMMHBIX
perieHuit B 061acT HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIMA
NIIK-5.15 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHbIE TaHHBIE IPU peaTn3aluu
QITOPUTMUYECKUX M TPOTPAMMHBIX pEIIeHH B o00iacTh HHQPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

CooTtBeTcTBHE 6a3OBOMV VPOBHK) OCBOE€HHS KOMIICTCHIIUI MJIaHUPYCEMBbIM
pe3yabTataM 00yYeHHUs U KPUTEPUAM MX OICHUBAHUs (OI[CHKA: XOPOLIO /3aYTEeHO):

IK-3

3HaThL

YMmerhb

CnocoGeH OpHMEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MaTeMATHKHU; 00/1a1aTh CHOCOOHOCTAMH K 3P (PeKTHBHOMY NPHMEHEHHIO W
peaiM3alui MaTeMaTHYeCKH CJI0KHBIX AJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3n.3) CoBpemMeHHbIE METOABI W CPEICTBa
MPOEKTUPOBAHUS MPOTPAMMHOI0 OOECTIEUEeHHUsI MPU peau3alii MaTeMaTHUeCKU
CITO’KHBIX aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTE€YECTBEHHBI M 3apyOeKHBII
OTIBIT B Pa3pabOTKe aJrOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

NIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH M MEXIYHApOJIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJlTOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

NIIK-3.4 (06.001 D/03.06 ¥Y.1) YBepeHHO UCTIOIB30BATH CYIIECTBYIOIINE TUITOBHIE
pelnieHus U mabIoHbl TPOSKTUPOBAHUS MPOTPpaMMHOT0 obecriedeHus 3P(HEKTUBHO
peATN3YIONTUX MaTEMATHYCCKH CJIOYKHBIC AITOPUTMBI



Baagern

IK-4

3HaTh

YMmeThb

Baagernb

IIK-5

3HaTh

YMmerhb

HIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTHpPOBATLCS B COBPEMEHHBIX aJTOpPUTMax
KOMIIBIOTEPHOM MAaTE€MAaTHUKH, IIPUMEHSATh METOIBI U CPEIACTBA IPOCKTUPOBAHUS
MPOrpaMMHOTO OOecrieueHHs, CTPYKTYp IaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
uHTEepdEiicoB

NIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTeMaTH4YeCKH CIOXKHBIX
QITOPUTMOB, HM3MCHCHHE M  COIJIACOBAHHWE APXUTEKTYpPhl IPOrPAMMHOIO
o0ecreYeHnuss C CHUCTEeMHBIM aHAJUTHKOM U apXUTEKTOPOM IPOrPaMMHOTO
obecrieueHus

Cnoco0eH aKTHBHO Y4YacTBOBATh B Pa3pad0TKe CMCTEMHOI0 M INMPHUKJIATHOIO
NMPOrpaMMHOI0 odecriedeHust

HIIK-4.2 (06.001 D/03.06 3H.2) TumoBble pemnieHus, OMOIUOTEKH MPOTPAMMHBIX
MOJyJIeH, IIa0JOHBI, KIACChl OOBEKTOB, HCIONB3yeMbIe TMPU pa3padOTKe
CHCTEMHOTO ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00eCTICYCHUS

NIIK-4.3 (06.001 D/03.06 3n.3) CoBpeMEHHBIE METOABI U CPEACTBA
MPOSKTUPOBAHUS CUCTEMHOTO ¥ MPHKJIAJJHOTO IPOrPaMMHOT0 00eCTICYCHUS
NIIK-4.4 (06.001 D/03.06 3H.5) Metoasl W CpeACTBA MPOCKTHPOBAHUS
MPOrPaMMHBIX ~HHTEPPEHCOB CHUCTEMHOTO M MPHUKIAJIHOTO IMPOrPAMMHOIO
obecrieyeHus

UIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHble Bo3MOxHOcTH MC, MeTobl
pa3pabOoTKK MPUKIIAJHOTO IPOTPAMMHOTO 00ecTieueHUs

NIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYIIECTBYIONIUE THIIOBBIC
pelieHds W MA0JIOHBl MPOEKTUPOBAHHSA CHCTEMHOTO M MPHUKIAJHOTO
MPOrpaMMHOTO 00ecTIeueHUs

UIIK-4.11 (06.001 D/03.06 VY.2) ApryMeHTUpOBAaHHO NPUMEHATH METOJbI U
CpEICTBAa MPOEKTHUPOBAHUS CHCTEMHOTO M  MPHUKJIAJHOTO MPOTPaMMHOIO
obecreyeHus1, CTPYKTYp AaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHcoB
NIIK-4.13 (40.001 A/02.5 V.3) [IpumeHSATh METO/IBI IPOBEJIEHUS SKCIIEPUMEHTOB
IIPU aHAJIM3€ CUCTEMHOT'0 M MPHUKJIAAHOTO IPOrPaMMHOI0 o0ecreyeHus

NIIK-4.14 (06.001 D/03.06 Tna.1) Pa3paboTka, W3MEHEHHE U COTJIACOBAHUE
ApPXUTEKTYpPhl CHCTEMHOTO W TIPUKIAIHOTO IPOTPAMMHOIO OOCCIICUeHUsT ¢
CUCTEMHBIM aHATUTUKOM M apXUTEKTOPOM MPOrPaMMHOT0 0OecTieueHHs

CnocodeH NpUMeHSATH OCHOBHbIE AJITOPUTMHYECKHE U TPOTPAMMHBbIe pellIeHusl
B 00JacTH WHQOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI, a TaKKe
Y4acTBOBAaTh B HX pa3padoTke
NIIK-5.1 (06.001 D/03.06 3H.2) CoBpeMEHHbIE TUIOBBIE AITOPUTMUYECKHE U
IpOrpaMMHBIE pereHus], OMOIMOTEKH MPOTrPAMMHBIX MOAYJIEH, MIAOIOHBI, KJIACChI
00BEKTOB, HCTIOIB3YEMBIE TIPHU Pa3pabOTKe MPOTrPaAMMHOTO OOeCTIeUeHUs
NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE AITOPUTMHYECKHE U MPOTPAMMHBIE
peIIeHHsI, METOIBI M CPEJICTBA MTPOSKTUPOBAHUS IPOTPAMMHOTO 00ECTICUSHHSI
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE ANTOPUTMHYECKHE U MPOTPAMMHBIE
pEeIIeHHsI, METOIBI M CPEJICTBA TPOSKTHPOBAHUS TIPOTPAMMHBIX HHTEp(]ErcoB
NIIK-5.11 (06.015 B/16.5 31.8) CoBpeMeHHBII OTEUYECTBEHHBIH U 3apyOeKHBII
OTIBIT B 00JTaCTH WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN

HIIK-5.12 (06.001 D/03.06 VY.1) VYBepeHHO HCIOIB30BaTh CYIIECTBYIOIINE
QITOPUTMUYECKHE U TMPOTrPaMMHBIE pEIIeHUs H IIa0JOHBI MPOESKTHPOBAHHS
MPOTrpaMMHOTO 00eCTIeUeHUS



HIIK-5.13 (06.001 D/03.06 V.2) IIpuMeHSITh METOIBI K CPEACTBA IPOSKTHPOBAHUS
MPOrPaMMHOTO OOecTeueHusi, CTPYKTYp NaHHBIX, 0a3 MaHHBIX, MPOTPAMMHBIX
UHTEPPEIHCOB C MCIOJIIL30BAHHEM OCHOBHBIX aJTOPUTMHUYECKHX H TPOTPAMMHBIX
penieHuii B o6mactu nHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA
HIIK-5.15 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOIHBIE IAHHBIE IPU peaTU3aIiu
QITOPUTMUYECKUX M MPOrPaMMHBIX pelIeHH B o0nacTd WHGPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI

Baangers
CootBercTBrie HPOJABHMHYTOMY VPOBHIQ OCBOSHHUS KOMIETCHIMNA IJIAHUPYSMBIM
pe3ysibTataM 0OyUYCHHUsS M KPUTEPUSAM HX OIICHHUBAHUS (OIIEHKA: OTJIMYHO /3aYTEHO):

IK-3 Cnoco0eH OpHEHTHPOBATHLC B COBPEMEHHBIX AJITOPUTMAX KOMIBLIOTEPHOI
MAaTeMATUKH; 00J1a1aTh CHOCOOHOCTAMH K 3((eKTHUBHOMY NPUMEHEHHUIO H
peanu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

3Hatb UIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOABI U CpEACTBa
MIPOSKTHPOBAHMSI TPOTPAMMHOTO OOCCIICUEHUS TIPU peaTn3aliil MaTeMaTHICCKH
CJIOKHBIX aJITOPHUTMOB
NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEHHBIII OTEUECTBEHHBIH U 3apyOeKHBII
OTIBIT B pa3pabOTKe aITOPUTMOB KOMITBIOTEPHON MaTeMaTHKU
NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEeHHBIH M MEXAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX AJITOPUTMOB KOMITBIOTEPHOW MaTeMaTHKN

Ymerh NIIK-3.4 (06.001 D/03.06 Y.1) YBepeHHO UCTIOIH30BAThH CYIIECTBYIOIINE THIOBBIS
peleHust ¥ mabI0Hbl TPOSKTUPOBAHUS TPOrPAMMHOTO obecriedeHus: 3P PEKTHBHO
PEATHM3YIONTUX MaTEMATHYECKH CJIOKHBIC AITOPUTMBI
NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCS B COBPEMEHHBIX aJrOpPUTMax
KOMITBIOTEPHOW MaTeMAaTHUKH, MPUMEHSATh METOJBI M CPEICTBA MPOCKTHPOBAHUS
MPOrPaMMHOTO OOecTeueHusi, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTepdeiicon

Baagers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paGoTka wmaTeMaTHYECKH CIIOKHBIX
QITOPUTMOB, H3MEHEHHE U  COTJAaCOBaHHWE aPXUTEKTYphl MPOTPAMMHOIO
o0ecrieyeHrs C CUCTEMHBIM AaHAJIUTUKOM U apXUTEKTOPOM MPOrpaMMHOIO
obecrnieueHus

IIK-4 Cnoco0eH aKTMBHO Yy4acTBOBATh B Pa3pa00TKe CHCTEMHOIO M NPHKJIAJIHOIO
NMPOrpaMMHOI0 odecreyeHust

3HaTh NIIK-4.2 (06.001 D/03.06 3H.2) Tunossle pemieHusi, OMOIMOTEKH TPOTrPAMMHBIX
MOAyJel, mabloHbl, KJIacChl OOBEKTOB, WCIOJb3yeMble TIpH pa3padboTke
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOrPaMMHOI0 00ecTedeHus
HIIK-4.3 (06.001 D/03.06 3n.3) CoBpemMeHHbIE METOABI W CPEICTBA
MPOEKTUPOBAHUS CUCTEMHOTO U MPHKIJIAJHOTO MPOrPaMMHOT0 00ecredeHus
HIIK-4.4 (06.001 D/03.06 3n.5) CoBpemMeHHbIE METOABI W CPEICTBA
MPOEKTUPOBAHUS MPOrPAaMMHBIX HHTEp(HEHCOB CHUCTEMHOTO0 U MPHKIATHOTO
MPOTrpaMMHOTO 00eCTIeUeHUS
UIIK-4.9 (06.016 A/30.6 3n.2) CoBpemeHHble Bo3MOxHOcTH MC, MeTobI
pa3pabOoTKH MPUKIIAJHOTO TPOTPAMMHOTO 00eCTIeUeHUS

Ymerb HIIK-4.10 (06.001 D/03.06 VY.1) VYBepeHHO UCIOIH30BaTh CYIIECTBYIOIINE
TUTIOBBIE PEIICHUS W MIA0JOHBI MPOCKTHPOBAHUS CHUCTEMHOTO W MPHUKIATHOTO
MIPOTrpaMMHOTO 00eCTIeUeHUS



Baanern

IIK-5

3HaTh

YmMmeThb

Baagernb

HIIK-4.11 (06.001 D/03.06 VY.2) AprymMeHTUpPOBaHHO NPHUMEHSITH METOIBI H
CpeICTBa TMPOCKTUPOBAHUS CHCTEMHOTO U MPUKIAAHOTO TPOrPaMMHOTO
o0ecrieyeHus1, CTPYKTYp JaHHBIX, 0a3 JTaHHBIX, IPOTPAMMHBIX HHTEp(dercoB
NIIK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSTh METOMBI IPOBEICHUS SKCTICPUMEHTOB
[IPH aHAJTU3€ CUCTEMHOTO M MTPHUKJIAIHOTO MPOrPaMMHOT0 00eCIIeYeHUS

WIIK-4.14 (06.001 D/03.06 Tna.1) Pa3paboTka, HW3MEHCHHE K COTJIACOBAHHE
APXUTEKTYphl CHCTEMHOTO W TPUKIAAHOTO MPOTPAMMHOIO OOECIICUeHUs: ¢
CHCTEMHBIM aHAIMTHKOM M apXHUTEKTOPOM IPOrPAMMHOI0O oOecreueHusl Ha
BBICOKOM YPOBHE

CnocodeH NpUMeHSATH OCHOBHbIE AJITOPUTMHYECKHE U TPOrPaMMHBbIe peleHust
B 00JacTH HMHPOPMANMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIl, a TaKKe
y4acTBOBAThH B UX pa3padoTke

HIIK-5.1 (06.001 D/03.06 3H.2) CoBpeMEHHBIC THUIIOBBIC AJTOPUTMUYECKUE H
IIPOrpaMMHBbIE pelIeHHs], OMOINOTEKH IPOrPaMMHBIX MOJyJIEH, 111a0JIOHBI, KJIaCChl
00BEKTOB, UCIIOJIb3yEeMbIE NP pa3pabdOTKe MPOrPaMMHOT0 OOecTieueHus

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIC COBPEMEHHBIC AITOPUTMHUYCCKHEC U
MPOrpaMMHBIE PEIICHUs, METOIbl U CPEACTBA MPOCKTUPOBAHUS MPOTPAMMHOIO
obecrieyeHus

NIIK-5.4 (06.001 D/03.06 3H.5) OcHOBHBIE COBpPEMEHHBIE AITOPUTMUYECKHE U
POrpaMMHBIE PEIICHHs, METOIbl U CPEICTBA NMPOCKTUPOBAHUS MPOTPAMMHBIX
nHTEepelicoB

UIIK-5.11 (06.015 B/16.5 3n.8) CoBpeMeHHBII OTEYECTBEHHBIH U 3apyOeKHBIN
OTIBIT B 00J1aCTU MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI

NIIK-5.12 (06.001 D/03.06 V.1) VYBepeHHO HCHOIB30BaTh CYIIECTBYIOIIHE
QITOPUTMUYECKHE W MPOrPAMMHBIC PEIICHUS H TIA0JIOHBI TPOSKTUPOBAHUS
MPOrPaMMHOTO O0ecTieueHus

NIIK-5.13 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA IPOESKTUPOBAHUS
MPOrPaMMHOTO OOecTeueHusi, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEP(EHCOB C MCIOJIL30BAHUEM OCHOBHBIX AJTOPHUTMHYECKUX W TPOTPAMMHBIX
pemieHnid B oOnactu WH(OPMANMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTMM Ha
BBICOKOM YPOBHE

NIIK-5.15 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHbIE TaHHBIE TIPU peaTn3aluu
QITOPUTMUYECKUX M MPOrPaMMHBIX pemieHui B o0nactw WHQPOPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

TunoBbIE 32124 IJI CAMOCTOATEJIbHOI0 pelIeHus

1.

Yucnennoe auddepeHuupoBaHue: HANUTH MEPBYIO  MPOU3BOJHYIO
GyHkuuu Ha oTpeske [a,b], ucmosnp3ys pasHOCTHYIO (OpMYay BTOPOTO
MOPSI/IKA.

YuciieHHOe MHTETPUPOBAHKE: BBIUYMCIUTH ONPEACICHHBIA WHTErpal Ha
orpeske [a,b], ucrmons3yst popmyty mpsMOyrobHUKOB.

YuciieHHOe MHTETPUPOBAHKE: BBIYUCIUTH ONPEACICHHBIA WHTErpal Ha
otpeske [a,b], ucrons3ys popmyny Tpanenuii.

YuciieHHOe MHTETPUPOBAHKE: BBIUUCIUTH ONPEACICHHBIA WHTErpal Ha
otpeske [a,b], ucronb3ys popmyny Cumriicona.



Peanu3oBath COPTUPOBKY MaccHBa METOJIOM IIEUKEPHOU COPTUPOBKH.
Peanu3oBath COPTUPOBKY MacCHBa METOJIOM OBICTPOM COPTUPOBKH.
PeanuzoBath COPTUPOBKY MaccuBa METOJIOM MY3bIPbKa.

Peanu3oBarh COPTUPOBKY MacCHBa METOJIOM OJICYETA.

. PeanuzoBath copTupoBky MaccuBa metosioM [llemna.

10 Peanu3oBath COPTUPOBKY MaccHBa METOJIOM THOMbEW COPTUPOBKH.
11.Beruncnenre TaOMWIBI CHHYCOB. Bbramciure TaOaWIly CHHYCOB Ha
otpeske [0,7/2] ¢ marom 7t/(2n) pu OoIbIIKX N.

©oo~N O

1 dx
1+x2
IMPUMCHCHHUCM HpI/I6JII/I)KCHHOFO BBIYHNCIICHUA onpeneneﬂﬂoro HHTCI'paJia

12.Bpruucnenne unucna m no ¢opmyne n= 4 arctg 1 = 4 f

1o GhopMyJie CpeTHUX IPSIMOYTOJILHUKOB f: fO)dx = =Y f(a+ (b—

2i—-1
(l) 7), rae N [0CTaTO4YHO OoubIIIoE HaTypaJbHOC YHUCJIO.

13.TToy4uTs OOpaTHYIO MaTpPHILY.

14.Bp1aucianTh OnpeaenuTeab MaTpULbL.

15.Pemute CJIAY MeToa0M MpOCTON UTEpALIIH.

16.Pemute CJIAY metomom Axo0Ou.

17.Pemute CJIAY metonom 3eiinens.

18.BhIUUCINTh CyMMY 3JIEMEHTOB MacCHBA, UCIIOJIb3Ys OJIOYHBIN MOIXO/.

19. Beiuucnuth CcyMMmy 3JIEMEHTOB MAacCHUBa, HUCHOJB3YS IUKIMYECKUN
HOJXOI.

20.BbraucnuTh MUHUMAIBHBIA 3JEMEHT MATPHUIBI, HCIONb3YysS OJIOYHBIHI
HOJXOI.

21.BbraucauTh MaKCUMAIIbHBIN 3JIEMEHT MaTPHIIBI, HCTIOJIb3YS TUKITUICCKHUMI
HOJIXOI.

22.Ha si3p1ke mporpaMmmupoBanusi AccemOep HalTu cyMMy U@ 3aJaHHOTO
qucia.

23.Ha s3p1Ke nmporpamMmmupoBaHusi AcceMOep HANTH MaKCUMAJIbHYIO TUPPY
B YHCIJIE.

24.Ha s3pike mporpaMMmupoBaHus AccemMOnep HaWTH CyMMY YETHBIX
AJIEMEHTOB MOCIEA0BATEIBHOCTH.

25.Ha s3pike mporpamMmmupoBanus AccemOiep HaWTH MHHHUMAIbHBIN
HEYETHBII 3JIEMEHT MOCIIe0BATEIbHOCTH.

Tunosoii o0pa3en Tecra
. YKaxxute HCIIPABUJIbHOC YTBCPIKICHUC.

SISD - 310 00BIYHBIC TTOCTIENOBATEILHBIC KOMIIBIOTEPHI

SIMD - 6onpmmHCTBO coBpeMeHHbIX DBM OTHOCSTCS K 3TON KaTeropuu
MISD - BEIUHCIHTENBHBIX MAIIIMH TAKOI'O KJIacca Majo

MIMD -3T0 peanu3ariusi HSCKOJIBKHX TOTOKOB KOMaH/ U ITOTOKOB JaHHBIX
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. g koHBe#epHOIT 00pabOTKH MPUCYIIIE:

3arpy3Ka onepaHzoB B BEKTOPHBIE PETUCTPHI
omnepalyii ¢ MaTpuIiaMu
BBIJIEJICHHUE OTENIbHBIX ITAIIOB BBHITIOTHEHISI OOIIEH onepariun

CIIOKEHUE 2-X OII€paHI0B OAHOBPEMEHHBIM CIIOKCHHUEM BCCX UX IBOMYHBIX pa3psaa0B

. IIpuopwurer - 3710...

OTMCaHKE aJrOpUTMa Ha HEKOTOPOM (POPMAaTN30BAHHOM SI3bIKE

yucino, npunucannoe OC KaxxqoMy IMPoLEecCy WK 3a/1a4ue

OTJENBHBII 3Tal BRIIIOTHEHUS O0IIeH onepanun

omnoBemeHne co croponsl OC o Toil nim uHO# popme B3anMoIeHCTBUS

. Crek - 970...

"mamATh", B aipECHOM MPOCTPAHCTBE KOTOPOU paboTaeT Mpoiecc
TOT WJIM UHOM CIOCO0 Mepeauu HHCTPYKIMK U3 OJHOTO Mpoliecca B IPYyron

001acTh MaMSATH A7 JIOKAJIBHBIX TIEPEMEHHBIX, apTYMEHTOB M BO3BPAIIAeMBIX (DYHKIIMSIMU

3HAUYEHUN

opraHu3aius J0cTymna 2x (uiau 0oJiee) MPOLECCOB K OTHOMY M TOMY K€ OJIOKY IMaMsTH

. Kimactep (B KOHTEKCTE MapauieI-HOr0 IPOrpaMMUPOBANHS )- 3TO...

001acTh onepaTuBHON AMATH

yIpaBIsiiolIee YCTPOWCTBO, BHIIIOJIHEHHOE HA OJHOM WK OoJiee KpucTamiax
2 unu 6osee y3710B, COEAMHEHHBIX IPU IIOMOILH JIOKAJIbHOH ceTH

paszen KecTKOro JucKa

CYNEPKOMIIBIOTED JIS1 BBIIOJHEHHSI OCOOBIX 3a/1a4

. Beibepute mar(u), He npucymuii(e) Ut UK BRITIOTHEHUS KOMaH/IbL:

3allUCh pe3yybTaTa B IaMATh

BBIOOpKA KOMaHIbI

KOIIMPOBAHKE CIIEAYIOIIEH KOMaH bl

BBITIOJTHEHE KOMaHIbI

JIEKOJIMpOBaHUE KOMaH/Ibl, BBIYMCIICHHE aJipeca oliepaH/ia U ero BEIOOpKa
obpaleHue K maMsTu

7. KonBeiiepHasi TEXHOJIOTUS NPEANOIATAET ...

8. Cucrema, TJIaBHOM OCOOCHHOCTBIO SIBIIICTCSI HATMYKE O0IIer (PM3HYECKOW MaMSTH, pa3IeisIeMoi

M0CJIeJ0BaTENbHYI0 00paboTKy KOMaH I

00paboTKy KOMaH/, yJOBJIECTBOPSIOMINX ONPEIEIEHHBIM KPUTEPHAM
00pabOTKy HECKOIBKO KOMaH I OJJHOBPEMEHHO

o0 10CTYN KOMaHI K MaMsITH

BCEMHU ITPOLCCCOpPAMHU HA3BIBACTCA ...

NUMA



~ SMP
~ MPP
— PVP

9. I'maBHast ocobenHOCT apxuTeKTYpl NUMA?

—  HEOJHOPOIHBIN TOCTYI K MaMSATH

—  CBEPXBBICOKasI TIPOU3BOIUTEIHLHOCTD

— HaJM4YUe BEKTOPHO-KOHBEHEPHBIX MPOIIECCOPOB

—  Haym4ue oOmelt Gu3ndecKoi maMsITH, pa3aelseMoil BCEMH IPOIIECCOPaMHU

10. BeruucnutenbHbIe MAIIUHBI C KAKOW apXUTEKTypor HanboJiee IeIIeBhI?

—  CHMMETpPUYHAsi MHOTOIPOIIECCOpHas 00paboTKa

— mapajiefbHas apXUTEKTypa ¢ BEKTOPHBIMH MTPOIIECCOPaMU
- KIIACTCPHBIC CUCTCMBI

—  MacCHBHO-TIApaJUICIbHAs apXUTEKTypa

11. IluxoBast IPOU3BOAUTEIHLHOCTh CUCTEMBI U3MEPSIETCS B!

— Merarepn
- MIPS

— MFlops

— MByte

12. IlukoBast 0pOU3BOAUTENBHOCTD CUCTEMBI OIPEIEISICTCS:

— BpEMEHEM BBITIOJTHEHNS PEATTbHBIX 33/1a4
— IPOW3BEJIEHUEM MPOU3BOIUTEIHLHOCTH 1-TO Mpolieccopa Ha YUCIIO MPOIECCOPOB B CHCTEME
— BpEMEHEM BBINIOJTHEHHS TECTOBBIX 3a7a4
—  KOJIMYECTBOM IepeJaHHOi HHpOopMaIu

3a4eTHO-IK3aMEeHAIHOHHbIE MaTepuaibl [Jsi NPOMEXKYTOYHOH  aTTecTalNu
(3x3ameH/3a4eT)
Bonpocs! U151 NOATOTOBKHU K 3a4eTy

Bunbl napannenusma;

[IporpammupoBaHue ¢ pa3aeisseMbIMU IEPEMEHHBIMU;
IIpomneccsr;

Pecypcsr;

OnepanmoHHbIE CUCTEMBI,

IToToxku;

Pabora ¢ morokamu Java;

CuHxXpoHHU3a1MA Yepe3 MPOrPaAMMHBIN TOAXO/]

. CHHXpOHM3aIIMs Yepe3 anmapaTHbIN MOAXO0/;

10 CuHXpOHHU3AIMS C UCTIOIb30BAHNEM MEXaHW3Ma ONePaAlMOHHON CUCTEMBI;
11.OcHoBHbIe nupekTruBbl OpenMP u ux onuuu;

©CoONOOr~WNE



12.TTapamnensHbIe U TIOCIIEIOBATENBHBIE OMIIUU TPOTPAMMBIL;
13.Pacnpenenenne pabOThl MEXITY HUTSIMU;
14.Cunxponu3zanus paboThl HUTEH;

15.0cHoBHBIE GyHKITMK OMOIMOTEKH OPenmp;
16.®yukiuu obmero HazHaueHust MPI;

17.®yukImy 610KUpYIOIIEeH repeaadyu coOOSHHH;
18.®yHKIIMM HEOIOKHUPYIOIEH TIepeaadn COOOIICHH;
19.®yHKIMH KOJUIEKTUBHOTO B3aMMOJCHCTBHSI MPOIIECCOB;
20.0uenka 3¢ (HeKTUBHOCTH MapaJiIeIbHBIX BBIYNCICHUH;
21.TToToxu Java.

22 .Nutepdeiic Runnable;

23.Knacc Thread;

24.Co3nianue 10YepHUX MOTOKOB;

25.CuHXpOHU3AIUS TTOTOKOB.

26.Apxutextypa OBM.

27.PerucTpsl.

28.®narm.

29.0OCHOBHBIE OTIEpaITUH.

30.0Omnepanuu ycIOBHOTO MEPEX0/ia U IUKIIBI.

Meroauueckne pPeKOMEHIAIMH, ONpeaeIsiomue NPoueaAypbl  ONEHHBAHHS
BbINOJHEHHSA CAMOCTOATEILHBIX 3aJaHHI:
3a1aHue CUNTACTCS BBIMOJHEHHBIM TPH BHIMTOJHEHUH CIICAYIOIIUX YCIOBHIA:
— mpepocTaBiieH ucxoanbii ko Ha C++/Java B cpeae VisualStudio/Eclipse;
— MPOJEMOHCTPHUPOBaHA PabOTOCIIOCOOHOCTh MPUTOKEHHUS;
—  CTYJIEHT ITOHUMAET MCXOIHBIN KOJ M OTBEYAET Ha BOIPOCHI [0 €r0 OPraHU3aIliH.

MeTtoauyeckue peKoMeHIANNH, ONPeAe/sIoNMe NPoueayphl OlleHUBAHNUS TeCTA:
Tect Boimonusiercs B cpene Moodle i GoogleDocs. Tect cuuTaeTcs BBITIOIHEHHBIM,
€CJIM CTYJEHT JaJl BepHbie 0TBeTHI Ha 70% 3amaHuii.

MeToauyeckue peKOMeHAAIUM, ONIPeiesIIolue MPoueayPbl OLlEHUBAHUS HA 3a4eTe:

[Iponienypa nmpomeXyTo4HOM aTTecTallid MPOXOAUT B COOTBETCTBUU C IlonoxeHueM o
TEKYIIeM KOHTpPOJIE U MPOMeXyTouHOol arrectanuu odyyatomuxcs PI'BOY BO «KyoI'Y».

HtoroBoii ¢opmoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHIIUN Yy OOyYarommxcs IO
TUCIUTIINHE sBisieTcss 3adeT. CTyneHThl o00s3aHbl TOJYYUTh 3a4€T B COOTBETCTBHH C
pacnrcaHieM U y4eOHBIM IIaHOM

DOC nmpomMeKyTOYHOM aTTECTAIIMKA COCTOUT M3 33JIlaHUN JJIsI CAMOCTOSTEITLHOM pabOTHI.

3aueT MO MJUCHUIUIMHE TMpecleAyeT Ielb OICHUTh pPadoTy CTYyAEHTa, MOIyuyeHUe
TEOPETHYECKUX U TMPAKTUUECKHX 3HAHWUM, WX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIICHHUS,
MpHOOpPETEHNE HABBIKOB CAMOCTOSTENHHON pabOThI, yMEHUE MPUMEHSTh MMOJIYICHHbIE 3HAHUS IS
pEIICHUS TPAKTUYECKUX 3a]1a4.

Pe3ynbrar cnaum 3auera 3aHOCUTHCS MIPENO/IaBaTENIEM B IK3aMEHAIMOHHYIO BEIOMOCTb U
3aUETHYIO KHIKKY.

OueHuBaHUE YPOBHSI OCBOCHHS JMCIMIUIMHBI OCHOBBIBAETCS HA Kau4€CTBE BBHIMOJHEHUS
CTYJICHTOM TE€CTOBBIX 3aJ[aHUM, KOHTPOJIBHBIX 3aJJaHUH U 3aJaHUH JIsI CAMOCTOSITEIIbHOU PaOOTHI.

Kpurepum ouenku:



OLIEHKA «He3a4eT» BbICTABJISAETCS B CJIy4dae BbINOJHEHNS] OJJHOT0 U3 YCJIOBUIi:
— BBIITOJIHEHO MeHee 60% caMoCTOATEIBHBIX 3aJaHUH,

— HE OPOMJAEH TECT;

— CTYJEHT 3aTPYIHSETCS JaTh OTBET Ha OJIMH TEOPETUUYECKHUI BOMIPOC.

OIIEHKA «3a4eT» B ¢JIyyae BbINOJHEHHUS YCIOBHI:

— BBINOJIHEHO He MeHee 60% caMOCTOATEIbHBIX 3aJaHNMH

— TMNOPOWJIEH TECT WM TECT HE MPOMJEH, HO CTYICHT JAaJl MOJHBIA OTBET Ha OJUH
TEOPETUYECKUIA BOIPOC.

O1eHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIUI[ C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUX0(DHU3MIECKIX OCOOCHHOCTEH.

— IpY He0OXOIMMOCTH MHBAIH/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMS JIJIs IOATOTOBKM OTBETA HA 3K3aMEHE;

— IPH TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUCHHSI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA OCOOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsl OOYYAFOIIUXCS C OTPAHMYECHHBIMUA BO3MOXHOCTSIMHU 3JI0POBBS
U WHBAIWIOB TIPOIEypa OICHUBAHUS PE3YJbTaTOB OOyUYeHHsI [0 JUCHUILUIUHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPaHUYCHHBIMHU
BO3MOXHOCTAMHU 300POBBA 1O AUCHUILIMHE IMPEAYCMATPUBACT NIPCAOCTABIICHUC I/IH(l)OpMaIII/II/I B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCIIPUSATHS HH(POPMAIIHH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JLnst AL ¢ HapyIeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0AUMOi1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. TIIporpammupoBanue Ha JAVA [Tekct] : yue6noe mocobue / C. I'. Cununa, A. B.
YBapoBa ; M-
BO oOpazoBanus U Hayku Poc. ®enepanuu, Kybanckuii roc. yH-T. - Kpacnogap : [KyGanckwuii
rocynapcTBeHHbIi yHuBepcutet], 2016. - 117 c. : win. - bubaworp.: c. 116. - ISBN 978-5-8209-
1215-3.

2. MansBko, A. A. IlapasmenbHoe MPOrpaMMHUPOBAaHNE HA OCHOBE TEXHOJIOTMI OPenNmMp,
mpi,
cuda : yaeOHOE TTOCOOME [T akaJleMUuIeckoro OakamaBpuata / A. A. MasiBko. — 2-€ U3T., UCIIp.
u gon. — 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. CasenveB B. A. , Ulreitnbepr b. f. PacnmapannenuBanue mnporpamMm: ydeOHHK.
HN3narenscTBO



IOxnoro denepanpHoro yamBepcutera, 2008. 192 crp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book_id=240965

JIns 0ocBOCHMST NUCUMUILIMHBI MHBAJIUIAMU U JIMIJAMU C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU
3I0pPOBbSl MMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpaiimy.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. AnekceeB, A.A. OCHOBbI MapaJUICIbHOTO MPOrPAaMMUPOBAHUSA C HCIOJIb30BaHUEM
Visual Studio
2010 / A.A. Anekcees. - 2-¢ u3a., ucnp. - Mocksa : HanmonansHbiii OTKPBITEI Y HUBEPCUTET
«MHTYUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book red&id=428829&sr=1
2. Teopuss ¥ TpaKTUKa MapauieIbHBIX BBIYHCICHHH : yuyeOHoe mocobue / ['eprenb, Buxrtop
[TaBnoBuu ; B. II. I'eprens. - M. : BUHOM. Jlaboparopusi 3nanuii: MaTepHeT-YHUBEpPCUTET

NudopmannoHHbIx TexHonorui, 2007. - 423 c.
3. [lapamnenbHble BBIYMCICHHUS : Yy4eOHOe TocoOWe IS CTYJIEHTOB  BYy30B /
Boesoaun, Banentun BacunbeBuu, Boesogun, Ba. B. ; B. B. Boesogun, Ba. B. BoeBoauH. -
CII6. : BXB-IlerepOypr , 2004. - 599 c.
4. boraue K.IO. “OcHOBbI mnapaieIbHOTO MPOrpaMMHUPOBaHUs” H3AATENIbCTBO '"BuUHOM.
JlaGopartopust 3HaHUI", 2003 T.

5. BBICOKOITPOU3BOAUTENBHBIE BBIYMCICHUS I MHOTOIIPOLIECCOPHBIX MHOTOSIIEPHBIX CUCTEM :
yueOHUK 115 cTyneHToB By30B / B. I1. I'eprens ; bubnmuoreka Hikeropoackoro roc. yH-Ta UM.
H. U. Jlo6aueBckoro . - M. : U3parensctBo MockoBckoro ynusepcutera : GDUSMATIIUT, 2010
; Hwxuuit Hosropox : Hwxkeropoackuii rocynapctBeHHbli yHuBepcuteT, 2010. - 543 c.
6. BeruncnutensHas MaTeMaTHKa U CTpyKTypa anroputmoB / B.B. BoeBoaun; Bi. B. Boeroaus ;
Mock. roc. yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u31., ctep. - [M.] : M3parenscTBO MOCKOBCKOTO
yHuBepcuteta , 2010. - 166 c.

5.3. Illepuoauyeckue u3IaHus:
1. basmwl nanubpix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UntepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodecCHOHATbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbBIE CUCTEMbI
Inexmponno-oubauomeunvie cucmemol (Ib6C):
1. DBC «HOPAUWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK .ru» https://www.book.ru
4. OBbC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypuans! uzgarenancrea Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snexktponnas 6ubnuorexka (H9b) http://www.elibrary.ru/

[TonHOTEKCTOBBIE ApXUBBI BEAYILIUX 3allaJHBIX HayYHbIX )KypHaIOB Ha Poccuiickoit
wiatdopme HayuHbx xKypHanoB HOMKOH http://archive.neicon.ru
6. HamumonanpHast dSJIeKTpoHHas OWOMMOTEKAa (IOCTYNm K DJIEKTPOHHOW  OHOIMOTEeKe
muccepraiuii Poccuiickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnuorexa um. b.H. Enpumna https://www.prlib.ru/
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8.  baza ganupix CSD KemoOpumkckoro nientpa kpucramiorpadpuueckux aanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

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

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

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlektopuym TB" http://www.lektorium.tv/

17. Yuusepcutetrckas unpopmanuontas cucrema POCCUS http://uisrussia.msu.ru

HH@OpMal/}MOHHble CnpasovHvle cucmembl

1. KoncynsranT [lntoc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII 0 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcor c60600n020 docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHblii mopTan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "ExqunHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyekuus muppoBeIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapel http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit denepaunn". Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie sekmponnble 06pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1. OnextponHsbIit KaTanor Hayunoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO AMHAMUYECKOTO 00y4ueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIUKaIiil 1 KOH(epeHIIHii
http://infoneeds.kubsu.ru/

5. bubnnoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbBIE peCYpChl Kapeapbl THPOPMAITMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxkypHaia "IHIKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/
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6. MerToanuyeckue YyKazaHusi IS OO0y4YalOIIUXCHA IO OCBOEHHMIO
AUCHUIUIMHBI (MOIYJIs1)

[To xypcy mnpeaycMOTpPEHO MpPOBEACHUE JEKIMOHHBIX 3aHATHH, HAa KOTOPBIX JaeTCs
OCHOBHOM CHCTEMaTU3UPOBAHHBIN MaTepuai. B Xxo/1e TeKIIMOHHbIX 3aHATUH pa30UpPatOTCsi OCHOBBI
pOTrpaMMHUPOBaHUs Ha npumepe si3bika C++, MPOBOANTCS CHHTAKCUC S3bIKa, OCHOBHBIE METOIbI
IOPUMEHEHHs  SI3bIKOBBIX KOHCTPYKLMM A  pelieHus IpakThdeckux 3azad. Ilocie
IPOCITYIINBAHUA JICKIIMH PEKOMEHAYETCSl BBIMOJIHUTh YIPAXHEHUS, IPUBOUMBIC B ayJAUTOPUHU
JUI CAaMOCTOSITENIbHON PabOTHI.

[To xypcy mpeaycMOTpPEHO MHpOBEACHUE Ta0OpaTOPHBIX 3aHATHUN, HA KOTOPBIX HAETCs
NPUKIAJHOM CHUCTEMAaTU3UPOBAaHHbI Marepuan. B Xxonxe 3aHATHH NHIIYTCS NPOrpaMMbl
Pa3IMYHON CII0)KHOCTH Ha S3bIKE MPOrpaMMHUpoBanus C++ ¢ HCIIOIB30BaHUEM CPEJIbl pa3padOTKH
VisualStrudio, a taxke NTPUBOAATCS MPUMEPHI Pa3pabdOTKK MPOrpaMMHBIX mpuiioxkenuid. [Tocne
3aHATUS PEKOMEHIYETCSl BBIIOJHHUTH YINPAXKHEHHS, NPUBOJUMBICE B ayAUTOPUH  JUIA
CaMOCTOSITENIbHON PaOOTHI.

IIpu camocrosTenbHOM paboTe CTYIAEHTOB HEOOXOOUMO HU3YYUTh JIMTEpaTypy,
IPUBEICHHYIO B IEPEYHSX BBIIIIE, /11 OCMBICIICHHS BBOJUMBIX OHATHUH, aHaIM3a IPEAI0KEHHbBIX
MIOJIX0/I0B M METO/OB pa3paboTKu mporpamm. PaspabaTeiBasi pemieHre HOBOW 3aJlau, CTYICHT
JIOJDKEH YMETb BbIOpaTh 3((EeKTHUBHBIC U HA/EXKHbIE CTPYKTYPHI JAHHBIX Ui HpPEACTaBICHUS
uHpOpMaINH, TOA00paTh COOTBETCTBYIOIINE AITOPUTMBI I UX 00pabOTKH, y4ecTh CEIH(pUKY
A3bIKa IPOrPAMMUPOBAHMS, HA KOTOPOM OyJeT BhINOIHEHa pean3anusi. CTyAEHT J0JKEH YMETh
BBITIOJIHATh TECTUPOBAHHE W OTJIAJKY aJTOPUTMOB PEIICHHs 3a/1ad C LENbI0 OOHAPYKEHUS U
YCTPAHEHUS B HUX OIIMOOK.

BaxnelmuM sTanoM Kypca SBISIETCS CaMOCTOSITEIbHas paboTa Mo AWCHUILIAHE. B
npolecce CaMOCTOATENIbHOW paboThl CTYAGHT MPHOOpPETaeT HABBIK CO3JIaHHMs 3aKOHUEHHOI'O
IPOTPAMMHOTO MPOYKTA.

Vcnonb3yroTcsi akTUBHBIE, WHHOBALMOHHBIE 00pa3oBaTElbHbIE TEXHOJIOIMH, KOTOPBIE
CHOCOOCTBYIOT Pa3BUTHIO OOIIEKYJIbTYPHBIX, OOMIEPO()ECCHOHANBHBIX KOMIETCHIUH U
npodecCHOHATBHBIX KOMIETEHIIMH 00yYaroIuXxcsi:

e 1pobiaeMHOE 00yueHHUe;
pa3sHOypOBHEBOE 00yUEHHUE;
MIPOEKTHBIE METO/IbI O0yUECHMS;
HCCIIeI0BATENLCKUE METO/Ibl B O0yUEHUH;
MH(POPMAIMOHHO- KOMMYHHUKAI[MOHHBIE TEXHOJIOTHH.

Jlnist Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

V4ueOHO-METOAMYECKIM 00ecrieueHeM KypCOBOH paOOThI CTYACHTOB SIBIISTIOTCS:

1. yueOHas nuTeparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;

3. MeTonYecKkue pa3paboTKH sl CTYJCHTOB.

CamocrosiTenbHast paboTa CTYICHTOB BKIIIOUYAET:

— o(opMIIEHHE UTOTOBOTO OTYETa (OSCHUTEIHLHON 3aIMCKH).

— aHaJIM3 HOPMATHBHO-METOINYECKOM 0a3bl OpraHU3aInH;

— aHaJIM3 HAay4YHBIX MyOJIMKALKK 110 3apaHee ONnpeeEHHON Teme;

— a”anu3 U 00paboTKy HH(pOpMaLKH;

— paboTy ¢ Hay4yHOH, y4eOHON 1 METOMUECKON JIUTEPaTypOH,

— pabota ¢ koHcniekTamu Jekiuii, IbC.

Jlist caMOCTOSTENNbHON pabOoThI MPEICTABIISETCS AyAUTOPHUS C KOMITBIOTEPOM H JIOCTYIIOM
B MIHTEpHET, K 371eKTpOHHO 6MOIMOoTEKe By3a U K MH()OPMAIIMOHHO-CITPABOYHBIM CHCTEMAaM.
[Mepeyenb y4eOHO-METOANUECKOTO 00ECTICUCHHUS:

1. OcnoBHas oOpa3oBarenbHas IpOrpaMMa BBICIIET0 TPOPECCHOHATHLHOTO 00pa30BaHUs

(beneparbHOTO TOCYAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS



BBICIIETO 0Opa3oBanus «KybaHCKHI Tocy1apCTBEHHBIN YHUBEPCUTET)» MO HAIIPABICHUIO
MOJTOTOBKH.

[TonoxxeHne 0 MPOBEACHUH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM
aTTecTanuu B peiepaaIbHOM rocy1IapcTBEHHOM OIOKETHOM 00pa30BaTeIbHOM
yUYpeXIeHNH BhIcIero oopa3zoBanus «KyO0aHCKUI rOCyAapCTBEHHBI YHUBEPCUTET.
O6urme TpeGoBaHuUs K IOCTPOCHHUIO, COACPIKAHUIO, 0(OPMIICHHUIO M YTBEPKICHHIO
paboyeii mporpaMMsl AUCHUIITHHBEI DeaepaabHOTro rocy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BBICILIET0 MPO(PECCHOHATHHOTO 00pa30BaHUS.
Meroauueckne peKOMEHIAIMHU 110 COJIEPKAHUI0, O(POPMIICHHIO U IPUMEHEHUIO
00pa30oBaTeNbHBIX TEXHOJIIOTUH U OLIGHOYHBIX CPEJCTB B yU€OHOM Ipolecce,
ocHOBaHHOM Ha DenepanbHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
Y4eOHbIi m1aH OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI IO HAPABJICHUIO TOTOTOBKH.
denepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTENbHbIN CTAHAAPT BHICIIETO
po(hecCHOHATLHOTO 00pa30BaHus MO0 HAMIPABICHUIO MTOATOTOBKH.

B ocBoenun JAUCHUIIIMHBI MHBAJIMJAMH W JIMOAaMU C OTpaHUYCHHBIMHW BO3MOXKHOCTAMU

3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

I/IHI[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalUM 110 HTOPCAMETY SBJIIFOTCA  BAXKHBIM q)aKTOPOM,

CHOC06CTByIOIIII/IM HHIAWBUAYyaAIU3alUU 06yqu1/1$1 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY NOperunoaaBaTeiicM U O6y‘IaIOH_II/IMC$I HHBAJIMAOM MWK JIMOOM C OI'PaHHUYCHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

7. HepequL I/IH(l)OpMaIII/lOHH])lX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPpH

OCYIIECTBJICHUN 06p330BaTeHLHOFO nmponoecca 1mo IMCImIJaInHe (MOIlyJIlO)

7.1 llepeyeHb HHPOPMALNNOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA

— IIpoBepka momanrHux 3aJaHui 1 KOHCYIbTHPOBAHUE TTOCPEACTBOM IIEKTPOHHOU MOYTHI.
— I/ICHOJ'II)3OBaHI/IC SHCKTpOHHBIX npe3eHTauHﬁ l'[pI/I HpOBG}ICHI/II/I JICKIIUOHHBIX 3aH$ITI/II\/'I
- Cucrema MOODLE

- [IpoBepka nomaiHux 3a1aHuil U KoHCylnbTHpoBaHue nocpeacrsoM DOUC Kyol'y

7.2 IlepevyeHb JHMIEH3HMOHHOTO H CBOOOJHO PACHPOCTPAHSEMOIr0 MPOrpaMMHOIO

obecneyeHns

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 umu 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
®peitmBopk Django
Firefox, moGas Bepcus



Putty, mo6ast Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tnarun Remote System Explorer (RSE) ans 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 Ilepeyenb coBpeMeHHbIX MPO¢ecCHOHAIBHBIX 023 JaAHHBIX U HH(OPMAIHOHHBIX
CIPABOYHBIX CHCTEM
1. CnpaBouno-tipaBoBas cuctema «Koucymnprant ITmocy (http://www.consultant.ru)
2. DnekTponHas oubimoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

8. MarepuajibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUMILIMHE (MOTYJII0)

HaumenoBanue yueOHON ayIUTOPUH, €€ OCHAIIIEHHOCTh

Ne Bun pabor
000py/I0BaHUEM M TEXHUUYECKUMHU CPEJICTBAMU O0yUECHUS
1. JIeKIMOHHBIE 3aHATUS | AyIUTOPHS, YKOMIUIEKTOBaHHAs CHenualn3upOBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00 yUEHHSI
2. JlaGopaTopHbIe 3aHATUS | AyITUTOPHS, YKOMIUIEKTOBaHHAS CTeHAN3UPOBAHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMITBIOTEPAMH, IIPOSKTOPOM, IPOTPAMMHBIM 00ECTICUCHHEM
3. [IpakTudeckue 3aHATHS | AyaUTOpHS, YKOMIUIEKTOBaHHAS CHenualIn3upoBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEeHHSI
4. I'pynmoBsie Aynuropus, YKOMIIJIEKTOBAaHHAS CHEUaIu3UPOBAHHON
(MHIUBHyaJIbHBIE) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTAIlHH KOMITBIOTEPaMH, MPOTPaMMHBIM 00ecIIeYeHuEM
S. Tekymmii ~ KOHTpOJb, | AyIUTOpHUS, YKOMIUIEKTOBaHHAs CIeLUAIN3UPOBAHHON
IPOMEXKYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpEeICTBAaMH  OOydeHWUs,
aTTecTanus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
6. CamocrosTenpHas Kabuner s camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHHKOWH C BO3MOXHOCTHIO HMOJKIIOUEHHS K

cet «VHTEepHET»,IPOrpaMMOil AKPAaHHOTO YBEIUYEHUS U
00€CMEeYEeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO CpEly YHUBEPCUTETA.

IIpumeuanue: KonTkpeTnsanus



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

