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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
TEXHOJIOTUH MapajuIeIbHOTO MPOrpaMMHUPOBAaHUS, MPUOOpPETEHHE YMEHUH U HaBBIKOB
HCITOJIB30BAaHUA Ha
MPAKTUKE CPEJICTB pa3paOOTKH M CPE]l BBHITIOJHEHUS MMapalIeNIbHBIX MPOTPaMM ISl PEIICHUS
TPYAOCMKHUX BBIYUCIUTCIIBHBIX 3a/1a4.

1.2 3agaun AMCHUILIMHEI

OCHOBHBIMU 33Jla4aMU Kypca sIBJISICTCS OCBOCHUE CIIETYIOLIUX TEM:

— BBenenue B napasuienbHyt0 00pabOTKy JaHHBIX.

— [IpuHUIMITBI TOCTPOEHUS TAPAIICIBHBIX BHIYUCIUTEIBHBIX CUCTEM.
— Opranu3zanus porpaMM Kak CUCTEMBbI IPOLIECCOB.

— [MapamienbHoe mporpaMMUpPOBAHUE JIsi CUCTEM C 00Iel MaMAThIO.
— Cucrema MPI.

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

— [apannenbHble aJrOpUTMBI PEIICHUS TUTIOBBIX 33/1a4.

1.3 MecTo AucuuIJIMHBI (MOAYJIs) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

Hucuunnuna «llapaniensHoe M HU3KOYPOBHEBOE IMPOrPAMMUPOBAHHME» OTHOCHUTCS K
«UHactb, dhopMupyeMasi y4aCTHUKAMU 0Opa3oBaTeIbHBIX OTHOUICHMI» bioka 1 «/lucuunauHb
(Momynn)» y4eOHOTO TUTaHa.

JlucuumninuHa B3auMOJEHCTBYeT Uil (POpMHpPOBAHUS KOMIIETEHIMM C TUCHUIUIMHAMU
Teopus rpadoB 1 €€ IPHUITOKEHUS.

TpeboBaHueM K «BXOJHBIM» 3HAHUSIM SIBISIETCS] IOHUMAaHUE OCHOB apXHUTEKTYpbl DOBM u
CEeTEBbIX TEXHOJIOTHA, BIaJIeHHE OCHOBAMH MPOrpaMMHUpoBaHust Ha si3bikax C/C++ u Java.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NIPOrPaMMbl

N3ydyenne paHHOW y4yeOHOW [AMCUMIUIMHBI HAMpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuXxCcs CICNYIONUX KOMITETEHIIUMN

IK-3

3HaTh

YMmerhb

CnocoGeH OpHMEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MaTeMATHKHU; 00/1a1aTh CHOCOOHOCTAMH K 3(Q(PeKTHBHOMY NPHMEHEHHUIO W
peain3alui MaTeMaTHYeCKHU CJI0KHBIX AIrOPUTMOB

NIIK-3.1 (06.001 D/03.06 3n.3) Metoasl M CpeacTBAa MPOEKTHUPOBAHUS
IPOrpaMMHOI0 OOecledeHus: MpH pealu3all MaTeMaTHYeCKH  CIIOKHBIX
AJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbI OTe€YeCTBEHHBIH M 3apyOeKHBIN
OTIBIT B Pa3pabOTKe aJTOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

NIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH U MEXKIYHApOJIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX allTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

HIIK-3.4 (06.001 D/03.06 ¥Y.1) Mcnonb30BaTh CyMIECTBYIOIINE TUTIOBBIE PEIIICHUS
M [Ia0JIOHBl TPOEKTHPOBAaHUS MNPOTPaMMHOrO obOecnedeHus d(PPEKTHBHO
PEATHM3YIOIUX MaTEMATHYECKH CII0KHBIC aJITOPUTMBI

NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTUpOBaTbCS B COBPEMEHHBIX aITOPUTMAX
KOMITBIOTEPHON MAaTeMaTHKH, MPUMEHITh METOIbI U CPEICTBA MPOCKTHPOBAHHUS
IPOrpaMMHOTO OOECIieueHHs, CTPYKTYp JAaHHBIX, 0a3 MaHHBIX, MPOTPaMMHBIX
uHTepdeiicon



Baanern

IIK-4

3HaTh

YmMmeThb

Baangernb

IIK-5

3HaTh

YmMmeTh

HIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paboTrka MaTeMaTHUeCKH CIOKHBIX
AJITOPUTMOB, U3MCHCHUC n COorjiaCoBaHue APXUTCKTYPbI nporpaMmMHOTO
00ECIeYeHNsT C CHUCTEMHBIM aHAJUTHKOM U apXUTEKTOPOM MPOTPAMMHOTO
obecrnieueHus

Cnoco0eH aKTUBHO YYAacTBOBATh B Pa3padoTKe CHCTEMHOIO M NMPUKJIATHOIO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MoAyJied, IIa0lOHBI, KIAacChl OOBEKTOB, HCIONb3yeMble TIpU pa3padoTKe
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00eCTIeYeHuUs

HNIIK-4.3 (06.001 D/03.06 31.3) MeToasl ¥ cpecTBa MPOCKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIaTHOTO IPOTPAMMHOTO 00ECTIeUeHHS

HIIK-4.4 (06.001 D/03.06 3H.5) Meroasl W cpeiacTBa MPOCKTUPOBAHMS
MPOrPaMMHBIX HMHTEP(PEHCOB CHUCTEMHOTO M MPUKIAJHOTO MPOrPaMMHOTO
o0ecrnieueHus

NIIK-4.9 (06.016 A/30.6 3H.2) Bosmoxunoctu WC, wmetomsl pa3paboTKu
MIPUKJIAHOTO MPOTPAMMHOI0 00ecrieYeHUs

UIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYILIECTBYIOIIHE THIIOBHIE
pelieHuss W IIa0JIOHBl TPOSKTUPOBAHHUS CUCTEMHOTO U MPUKIIAJHOTO
MPOrPaMMHOTO 00eCIICUCHUS

NIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHSTh METOABI U CPEACTBA MPOCKTUPOBAHUS
CHCTEMHOT'0 U MPHUKJIATHOTO TPOrPAMMHOTO 00ECTICUCHHSI, CTPYKTYpP JAaHHBIX, 0a3
JaHHBIX, TPOTPAMMHEIX HHTEp(]EicoB

HNIIK-4.13 (40.001 A/02.5 V.3) IIpuMeHSTh METOABI IIPOBEACHHUS SKCIICPUMEHTOB
MIPY aHAJM3€ CHCTEMHOTO M MPUKJIAHOTO TIPOTPAMMHOTO 00€CIICUCHIS

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paGoTka, u3MEHEHHE M COTJIACOBAHHE
ApPXUTEKTYphl CHCTEMHOTO U TPUKIAAHOTO TMPOTPAMMHOIO OOECTeueHus: ¢
CHUCTEMHBIM aHAJIMTUKOM M apXUTEKTOPOM IIPOrpaMMHOr0 oOecreueHus

CnocodeH NnpUMeHSATH OCHOBHBbIE AJITOPUTMHYECKHE U TPOrPaMMHbIe pellleHust
B 00JacTH HH(POPMALNMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHi, a TaKKe
y4acTBOBATh B MX pa3padoTke

WIIK-5.1 (06.001 D/03.06 3H.2) TumoBble aNrOPUTMHYECKUE M MPOrPAMMHBIC
peuieHns, OMOIMOTEKH MPOrpaMMHBIX MOAYJEH, MIAOJOHBI, Kiacchl OOBEKTOB,
UCTOJb3yeMble IpU pa3paboTKe MPOrpaMMHOT0 0OecreueHus

HIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE AJITOPUTMHYECKHE U MPOTPAMMHBIC
peleH sl, METOABI M CPECTBA IPOSKTUPOBAHUS IPOTPAMMHOTO 00ecTIeyeHHs
HIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE AJITOPUTMHYECKHE U TPOTPAMMHBIC
pelIeHHsI, METOBI M CPEJCTBA IPOSKTUPOBAHUS POTPAMMHBIX HHTEp(dercoB
NIIK-5.11 (06.015 B/16.5 3H.8) CoBpeMeHHBIN OTE€YECTBEHHBIH M 3apyOeKHBIH
OTIBIT B 00J1aCTH HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcnonb30BaTh CyMIECTBYIOIINE AITOPUTMUYECKUE
W TpOorpaMMHBIE pelIeHHs W IMAaOJOHBI TPOCKTHPOBAHUS IPOTPAMMHOTO
obecrieyeHus

NIIK-5.13 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA IPOSKTUPOBAHUS
POrpaMMHOT0 oOecreueHusi, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPPEIHCOB C MCIOIBF30BaHINEM OCHOBHBIX aJTOPUTMHUYECKUX M MPOTPAMMHBIX
pereHuii B 001acTi MHGHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT M



NIIK-5.15 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOIHbIE IaHHBIE IPU pPeaTA3aIiu
AITOPUTMUYECKUX U MPOrpaMMHBIX pelleHuil B obimactd HMH(OpMAIMOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

Baanern

2. CTpyKTypa M cofepKaHue IUCHUILTHHbI
2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT
O6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue

10 BuaamM pa60T npeaAcCTaBJICHO B Ta6J'II/II_IC

CemecTpnl
Bup yueoHoii padoTnl Beero (yachl)
4acoB
4
KonTakTHas padora, B TOM 4ncJe: 66,2 | 66,2
AyIUTOpPHBIE 3aHATHS (BCEro): 64 64
3aHsATUS JEKIIMOHHOTO TUIIA 32 32
JlaGopaTopHbIe 3aHATHS 32 32
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 2,2 2,2
KonTpons camoctositenbHoi padotsl (KCP) 2 2
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 41,8 | 418
[IpopaboTka yueOHOro (TEOpEeTUYECKOro) 4 4
Marepuaia
BrinosiHeHNE MHIUBUAYAIbHBIX 33JJaHUM 16 16
IToaroroBka K TEKYILEMY KOHTPOJIIO 21,8 | 218
KoHnTpoJb:
[ToaroroBka K SK3aMeHY
Jac. 108 108
B TOM 4HUCJIe
O01as Tpy10eMKOCTh KOHTAKTHasA 66,2 | 66,2
pabora
3a4. el & 3

2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYILOEMKOCTH IO pa3jieiaM JUCIUIUINHBI.
Pasnensl (TeMbl) TUCHUIUIMHBI, U3ydaeMble B 4 ceMecTpe

KoaudecTBo yacoB

Bueayn
HTOpPHA
Ne HaunmenoBanue pasaeiioB (Tem) Beero AynuTopHasi padora a
padoTa
Jl 13 JIP CPC
1 2 3 4 5 6 7
IIpuHIMOEI TOCTPOEHUS ITapaALIEIbHEIX
1, | b P P 198 | 6 2 | 118
BBIYMCIIUTCIBHBIX CUCTEM
2 [TapannensHOE MPOrpaMMUPOBAHKE B CUCTEMAX C 29 5 8 8
" | oOureit maMsThIO
ITapanmensHOE MpOrpaMMHPOBAHHE HAa OCHOBE
3| ey POTPAMMID 24 | 8 8 8




KosinuecTBo yacon

Bueayn
. HTOpHA
Ne HaunmenoBanue pasneiioB (Tem) Beero AyauropHas padora o
padorta
J m3 JIP CPC
1 2 & 4 5 6 7
4. | MHOTONOTOYHOE MPOrpaMMHUpOBaHKE B Java 22 6 8 8
5. | OcHOBBI TporpaMMUpOBaHUs Ha AcceMOepe 18 6 6 6
HUTOI'O no pa3nenam auCHUNIHHBI 105,8 32 32 41,8
Kontpousb camocrostensHOM pabotsl (KCP) 2
ITpomexxyrounas arrecramus (MKP) 0,2
[ToAroTOBKA K TEKYIIEMY KOHTPOJIIO
O011asi TPYI0EMKOCTh M0 JUCHUIIIHHE 108

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

2.3 Conep:xanue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

®opma
No HaumenoBaHue pa3jesa (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4
IIpuHUMIBL HOCTPOCHUS Buipl napajuienusma, nporeccsl, pecypesl, OTOKH,
1. nmapajiCJIbHBIX OIlEpallMOHHEIE CUCTEMBI, BUIbI CHHXPOHU3ALUU T
BEIYHCIIMTEILHEIX CHCTEM HapaJuIeJIbHBIX IIPOTpaMM, ceMadopbl
Beenenne B rexHonoruto OpenMP, ocHOBHBIE THPEKTHBEI
HapaJ'IJ'IeJ'ILHOG OpenMP u ux onmuu, napasienbHble U
2. IIPOrpaMMHUPOBAHUE B HocyIe10BaTelbHbIe 001acTH, pacipeieneHue paboTel, T
CHCTEMAX C OOIIEH TaMATBIO CHHXPOHHU3ALHsI, OCHOBHBIE (DYHKIMU OMOIHOTEKH
openMP
Beenenue B texuonoruto MPI, ¢pyrkImm obmiero
Hap ATIETBHOE Ha%Haqulv/m&)cbyHKuHH 6goxnpy10meﬁvnepez{aqn
COOOIICHHH, KIMU HeOJIOKUPYIOIIEH repefayn
3 HPOTPaMMHPOBAHUC Ha CO0OIIeHHI, beHI}(,II_-III/II/I KonneKTHB}lI)gro BSaI/IMOIi)HGI‘/'ICTBI/I}I T
ocHose MPI HPOLECCOB, OLICHKA (P PEKTHBHOCTH MapaJUIeIIbHBIX
BbIUMCIICHUI
MHOFOIOTOYHOE Bsenenue B motoku Java, untepdeiic Runnable, kiacc
4, Thread, ocHOBHBIE METOIBI 151 pAGOTHI C MOTOKAMH, T
NporpaMMHpOBaHNC B Java CHHXPOHHM3ALHS TIOTOKOB, A2EMON-TII0TOKH
5 OcHoOBBI mporpaMMHupOBaHUA Apxurexrypa OBM, peructpsl, ¢uiaru, 6a3osbie T
' Ha ACCGM6J‘Iepe orepanuy, MyJIbTHYPOBHEBOE IIPOrPaAMMHUPOBaHHE

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - evinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - ascce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMMHAPCKOI0 THUIIA

He npenycmotpeno

2.3.3 JlaGopaTopHbIe 3aHATHS




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmeHnoBaHue j1a00paTOpHBIX padoT TeKyLIero
KOHTPOJISI
1 2 3 4
IIpuHIHIIBL TOCTPOCHHMS 3HAKOMCTBO C TEXHOJIOTHEH MapajlIeNbHOro
1. nmapaJijiCJIbHBIX MpOrpaMMHUPOBAHMS, OIIPEACICHUE Kpyra 3a/1a4, P3
BEIUMCIIHTENLHBIX CHCTEM HOJUICKAIINX PacapajieIABaHUIO
3nakomctBo ¢ OpenMP, m3yuenune aupekrus parallel, for,
[TapannenpHoe sections, atomic, critical, uzyuenue ceMadopoB, OCHOBHBIX
2. IporpaMMHUpOBaHUE B ¢byukmit 6ubmorexkun OpenMP, co3nanue mapauienbHBIX P3
CHCTeMax ¢ 00IIeil TaMAThIO MPOrPaMM C UCIIONIB30BAHUEM Pa3INYHbIX AUPEKTHB U HX
napamMeTpoB
3HaKOMCTBO ¢ TexHojoruei MPI, ycraHoBka U HacTpoiika
MS_MPI, ¢pyukuuu MPI_Init, MPI_Finalize,
[TapasnnensHoe MPI_Comm_size, MPI_Comm_rank, MPI_Send,
3. | mnporpaMMHUpPOBAHUE HA MPI_Recv, MPI_Sendrecv, MPI_Bcast, MPI_Gather, P3
ocuose MPI MPI_Scatter, MPI_Barrier, MPIl_Reduce, coznanue
HapaJulebHBIX IPOrPaMM C TOMOIIBIO TPUBEIACHHBIX
byHKIHIA
3HAKOMCTBO €O cpetoit paspabotku Eclipse, co3nanue
MHOTOIOTOYHOE MHOTOTIOTOHBIX POrPAMM C HCTIONL30BAHNEM KIlacca,
4. peamsyrorero uarepdeiic Runnable, ¢ momompio kinacca, P3
IporpaMMHUpoOBaHue B Java pacumpsitoniero knacc Thread, CHHXpOHH3AIHUS TTOTOKOB €
MOMOIIBIO METO/I0B Wit u notify
OCHOBBI IPOrpaMMHPOBAHHS 3nakomcTBO ¢ RADASM, pabora ¢ perucrpamu 1
5. (himaramn, OCHOBHBIE OII€PAlHH, YCIOBHBIE IEPEXO/IB,
Ha Accembiiepe LIMKJIbI, BCTABKA HU3KYPOBHEBOIO KO/IA B PHIIOKCHHUS

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komroxeuym, T —

mecmupogarue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)

He npenycmorpeno

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEeJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI
Ne Bup CPC T10 BBINOJIHEHUIO CAaMOCTOSITENbHON paboThI
1 2 3
1 |UzyueHHue Meroanueckue ykas3aHus II0 OpPraHU3AlMM CaMOCTOSTEIbHON
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPKJICHHBIE kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJ0rui, mporokona Nel ot 30.08.2019
2 Pemenue 3agau Mertonuueckrue yKazaHusi MO OpPraHU3alUdd CaMOCTOSITEIbHOM
paboThI CTYJEHTOB, YTBEPKICHHBIE kadenpoit
MH(OPMALMOHHBIX TeXHoJoruH, mporokosa Nel ot 30.08.2019

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYYalOIIUXCS W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHM BO3MOKHOCTSAMHU 310poBbsi (OB3) mpenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.




JUJist TUTT ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTUHBI MPETyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa3oBaTelIbHbIE TEXHOJIOTUHU: UYTEHUE
JEKIMA € HUCIOIb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOIMH; METOJ MallblX TIpymn, pa3dop
NPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 00yueHHH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTUU!

— TexHomorus KOMMYHHMKAaTHBHOTO OOy4eHHMs — HampaBieHa Ha (OpPMHUPOBaHHE
KOMMYHHKaTHUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIMH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOY4YEeHHUS — MpEAroiaraet
OCYILECTBJICHHE I03HABATEIIbHOW JEATENILHOCTU CTYJEHTOB C YYETOM MX HHIAMBHIYaTbHbIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATE CBOM TBOPYECKUI
noreHiuan. Co3gaHue M UCHOJb30BAHUE TUArHOCTHUECKUX TECTOB SIBISETCS HEOTHEMJIEMOM
YaCTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJabHOrO OOy4YEeHHMsI — MpeAyCMaTpUBAeT JAEJEHUE COAEpKaHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYIH ), THTETPUPOBaHHBIE B OOIINIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmwmpsoor pamku

00pa30BaTEILHOrO MPOIECCa, MOBBIMIAS €r0 MPAKTUYECKYI0 HANPAaBIEHHOCTh, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOATENIIbHOM pabOThl y4yallMXCsl M TOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoienstoTcs 2 Buaa TeXHOJIOTHIL:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — MO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD Mpoliecc 00yUYeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uH(popMalny, pa3pabOTKU HayYHBIX IPOEKTOB, BEIEHUS HAyYHBIX HCCIEA0BAHUH.

— TexHonorus MHAUBUAYAIU3alUK OOYYEHHS — IOMOTaeT pPeaJru30BbIBaTh JMYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJA, YYMUTHIBAS WHIUBUIYyaldbHbIE OCOOEHHOCTH U MOTPEeOHOCTU
yUaIuxcsl.

— IlpoexkTHast TexHOJIOrMS — OpPHUEHTUPOBAHA HAa MOJCIUPOBAHUE COLMAIBHOIO
B3aMMOJICHCTBHS yYalllUXCsl C IENbI0 pElIeHUs 3a/ladd, KOTOopas ONpEeNessercs B paMKax
npo¢ecCHOHATBHOM MOATOTOBKH, BBIIEISS Ty WIM HHYIO IPEMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK M KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIlEHUE
y4eOHBIX 3ajay.

— MHrpoBas TexHOJIOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUsS psiia BO3MOKHBIX
Croco00B peleHus: npo0saeM, aKTUBU3UPYSI MBIIIJICHUE CTYJE€HTOB M PacKphIBasi JTUYHOCTHBIN
MOTEHLHAJT Ka)KJI0T0 YJaIlerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHMYECKH OTHOCUTHCS K HHGPOpMAlUU, YMEHHIO
0TOMpaTh UH(OPMALIHIO [T PELICHUS TOCTABICHHON 3a]auu.

KommiekcHoe wHcronb30BaHHE B y4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJHMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyInyluil ClielnamucT.
OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B Ce0sl:

— paboTta B MaJIbIX rpyImnax (KOMaH/e) - COBMECTHas JeSTEIIbHOCTh CTYJIEHTOB B IPYIIIE M0
PYKOBOJICTBOM JIWJIEpa, HAaIlpaBJICHHAs Ha peleHne oOuiei 3ajaun myTéM TBOPUECKOTO CIIOKEHUs
pe3yJlbTaTOB WHAMBUAYAIbHOH pabOThl YICHOB KOMAHIBI C JCIIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTUS - UHAWBUyabHAS WM KOJUIEKTUBHAS JIE€ATEIBHOCTh 110 0TOODY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepraia Mo ONpPEeICHHON TeMe, B pe3yJibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTyallUd - aHaJu3 peajbHBIX MPOOJIEMHBIX CUTYallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHONW NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
Pa3BHUTHE y CTYACHTOB pa3yMHOr0, pe(JIeKCUBHOTO MBIIIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBBbIE BOZMOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallUd IIHMPOKO HCIIOJIB3YeTCs Kak
npenojaBaTenieM, Tak W CTYJCHTaMHM BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHATUA W aHAIu3a
PE3YJIbTaTOB CaMOCTOSITEIBHONH pabOThl. DTO OOYCIOBIECHO TEM, YTO MPH HUCCICIOBAHHH U
pEIIeHNH KaXK10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CHTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEPAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumMax
4 JIP B3aMMOJICHCTBUS «IIPENOJaBaTellb — CTYIEHT» U 6
«CTYHEHT — CTYIEHT)»
Hroro 6

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

Temsbl, 3a1aHust U BOMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Togxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, TaKk
U CTyJIEHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTATOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3J0POBbA MNPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

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



4, OIIeHO‘IHbIe H METOAUIECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHBIE CpelCcTBa MNpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKECHUI O00YyYalOMMXCsS, OCBOMBIIMX IPOrpaMMy Y4eOHOW JUCHUIUIMHBI «HA3BaHHE
JVICLIATUTMHBDY.

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TeKYLIero
KOHTpPOJst B (opMe TECTOBBIX 3aJaHUi, 3aad Ui CaMOCTOSTENIbHOTO pEUICHUS H
NMPOMEKYTOUYHOI aTTecTaluu B GOpMe BOIPOCOB K 3aYETYy.

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0POBBSI BEIOMPAIOTCS C YUETOM UX WHIUBHIYaTbHBIX ICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsSI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 370POBBSI IIPEAYCMATPHBACTCSI UCTIOIB30BAHNE TEXHHUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTAaTOB OOYYCHHS] 10 JUCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSIM WX 3/I0POBbS M BOCIIPHSITHS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil i MPOMe:KYTOYHOM aTTecTallun

Kon HaumenoBanue
Ne | KonTponmupyemsbie pa3iensl (TeMBI) | KOHTPOIHPYEMOH OLICHOYHOI'O CPEACTBA
n/m JUCTIUTUTAHBI® KOMIETEHINH . IIpomesxyTouHas
Texkylmuil KOHTPOJIb
(nnn ee yacTy) aTTecTanus
IK-3

UIK-3.1  (06.001
D/03.06 31.3)
WIIK-3.2  (06.015
[TpuHIMIIBI TOCTPOEHUS B/16.5 3u.8)

WIIK-3.3 (40.001 Tumnosoe
1 napajuieIIbHBIX

IK-4 TCCTHUPOBAHUC
BBIYHUCIINTCIBHBIX CUCTEM UIK-4.2  (06.001

D/03.06 31.2)
WIK-4.3  (06.001
D/03.06 31.3)
MK-5

Bompoc Ha 3auere 1-10




WIK-51  (06.001
D/03.06 311.2)
WIIK-5.2 (06.001

[TapannensHoE

[IPOrpaMMHPOBAHHUE B
cUcTEMAax C O0LIEeH MaMATHIO

TK-3
WIK-3.1  (06.001
D/03.06 311.3)
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)
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-4.9  (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-5.4  (06.001
D/03.06 31.5)
WIIK-5.11 (06.015
B/16.5 31.8)

Bamaun 1
CaMOCTOSITEIHLHOTO
pemenns 1-10

Bompoc Ha 3auete 11-
15

[TapannensHoe

nporpaMMupOBaHNC HA

ocuose MPI

TK-3
WIK-33  (40.001
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 V.1)
WIK-35  (06.001
D/03.06 Y.2)
WIK-3.7  (06.001
D/03.06 Tn.1)
K-4

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 Y.1)
WIK-4.11 (06.001
D/03.06 Y.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIK-4.14  (06.001
D/03.06 Tr.1)
IK-5

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

3anmauu ams
CaMOCTOSITEILHOTO
pemenus 11-17

Bompoc Ha 3adete 16-
20

Muoromnotoysoe

porpaMMUpoBaHue B Java

IK-3

WIK-3.1  (06.001
D/03.06 31.3)
WIK-3.2  (06.015
B/16.5 31.8)
WIK-3.3  (40.001
AJ02.5 31.2)

Bamaun i
CaMOCTOSTEIILHOTO
pemenus 18-21

Bompoc Ha 3adete 21-
25




WIK-3.4  (06.001
D/03.06 Y.1)
WIK-35  (06.001
D/03.06 Y.2)
WIK-3.7  (06.001
D/03.06 Tx.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)
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
AJ02.5Y.3)
WIK-4.14  (06.001
D/03.06 Tx.1)

IK-5
WIK-5.1  (06.001
D/03.06 31.2)
UIK-52  (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)
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
A/30.6 V.1)

OcCHOBBI IPOrPaMMUPOBAHUS
Ha AcceMOepe

MK-3

WIK-3.1  (06.001
D/03.06 311.3)
WIMK-3.2  (06.015
B/16.5 31.8)
IIK-3.3
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 Y.1)
WIK-35  (06.001
D/03.06 Y.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 31.3)
WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9 (06.016
A/30.6 31.2)
WIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 V.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIIK-4.14  (06.001
D/03.06 Ta.1)
IK-5

(40.001

3amaum Jist
CaMOCTOSTEIILHOTO
peenus 22-25

Bompoc Ha 3adete 26-
30




WIK-51  (06.001
D/03.06 311.2)
WIK-5.2  (06.001
D/03.06 311.3)
WIK-5.4  (06.001
D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)
WIIK-5.12  (06.001
D/03.06 V.1)
WIIK-5.13  (06.001
D/03.06 V.2)
WIIK-5.15 (06.016
A/30.6 V.1)

IMoka3aTesu, KpUTEPHHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBHe IOPOrOBOMY VPOBHIQ OCBOCHUS KOMIIETEHIMH IUIAHUPYEMbIM
pe3yabTaTaM 00y4eHHs i KPUTSPHSIM UX OLCHUBaHUs (OL[CHKA: YAOBJIETBOPUTEIBHO /3a4TEHO):
MK-3 CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOM
MaTeMaTHKHU; 00J1aaTh CHOCOOHOCTAMH K I((PeKTHBHOMY NPHMEHEHHIO H
peain3aluu MaTeMaTHYeCKHU CJI0KHBIX AJIrOPUTMOB
3Hatb UIIK-3.1 (06.001 D/03.06 3n.3) Metoasl U CpeaCTBA MPOCKTHPOBAHHS
IPOrPaMMHOTO  OOECIIEYEeHUsI TMpPH peau3aliil  MaTeMaTHYeCKH CIIOKHBIX
aJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBII OTEYECTBEHHBIH M 3apyOe)KHBIN
OIIBIT B pa3pabOTKe aJIrOPUTMOB KOMIBIOTEPHON MaTEMaTHKH
WIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH M MEXKIYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHOI MaTeMaTUKU

Ymern HNIIK-3.4 (06.001 D/03.06 V.1) Ucnonp30BaTh CyIIECTBYIONUE TUIIOBBIC PEIICHUS
n 1a0JOHBl TNPOEKTHUPOBAHUS MpOrpaMMHOro obecrieyeHus 3PPEKTUBHO
peaIn3yIOIMX MaTEMaTUUYECKH CII0KHBIE aITOPUTMBI
HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTUpOBaThCS B COBPEMEHHBIX aJTOpPUTMax
KOMIIBIOTEPHOW MAaTE€MAaTUKH, NPUMEHATh METOJBl M CPEIACTBA IPOECKTUPOBAHMS
MIPOrpaMMHOTO OO€CreueHusi, CTPYKTyp JAaHHbIX, 0a3 JaHHBIX, MPOTPaAMMHBIX
uHTepdeiicoB

Baagers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paborka MaTeMaTHUYeCKH CIOKHBIX
QITOPUTMOB, HM3MEHCHHE W  COTJIACOBAaHWE aPXUTEKTYphl  MPOTPAMMHOIO
o0OecrieyeHrss C CHUCTEMHBIM AaHAUTUKOM U apXUTEKTOPOM MPOTPaAaMMHOIO
oOecreyeHus

MK-4 Cnoco0eH aKTHBHO Y4YacTBOBATh B Pa3pad0TKe CMCTEMHOI0 M INMPHUKJIATHOIO
NMPOrpaMMHOro odecrne4eHust

3Hathb NIIK-4.2 (06.001 D/03.06 31.2) TumnoBsle pemieHns, OMOIUOTEKH MPOTPaMMHBIX
MOJyJel, IIa0lOHBI, KIAcChl OOBEKTOB, HCIONB3yeMblE TpPU pa3padoTKe
CHCTEMHOTO M MPHUKJIAHOTO MPOTPaMMHOT0 00eCTIeYeHHUS
NIIK-4.3 (06.001 D/03.06 31.3) MeTonb! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIaTHOTO TIPOTPAMMHOTO 00ECTICUSHHS
UIIK-4.4 (06.001 D/03.06 3H.5) Metoasl U CpeaCTBAa MPOCKTHPOBAHUS
MPOrPaMMHBIX ~HMHTEP(PEHCOB CHCTEMHOTO H MPUKIAJTHOTO MPOrPAMMHOTO
obecrieyeHus
HIIK-4.9 (06.016 A/30.6 3n.2) Bo3moxsnoctu HWC, wmerompl pa3pabOTKu
MPHUKJIAHOTO MPOTPAMMHOT0 00eCTIeYeHUS



YmMmeThb

Baagern

IIK-5

3HaTh

YMmerhb

Baagernb

NIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYIIECTBYIOIIHE THIIOBHIE
pelieHds W MAOJIOHBI MPOEKTUPOBAHUS CHCTEMHOTO M MPHUKIAJHOTO
MPOrpaMMHOTO 00ecTeueHus

NIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHATH METOIBI M CPEACTBA TPOCKTUPOBAHUS
CUCTEMHOTO M TPUKIIATHOTO MPOTPAMMHOI0 00ECTICUeHUsI, CTPYKTYp NaHHBIX, 0a3
JAHHBIX, IPOTPAMMHBIX HHTEp(PEeiicoB

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpumeHsITh METO/BI MPOBEICHUS SKCIICPUMEHTOB
MIPH aHaJIN3€ CUCTEMHOTO U MPUKJIAJTHOTO IPOrpaMMHOT0 00ecrieyeH s

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paboTka, uM3MEHEHHE M COTJIACOBAHHE
APXUTEKTYphl CHCTEMHOTO W TPHUKIAAHOTO MPOTPAMMHOIO OOCCIIeUeHUs: ¢
CHCTEMHBIM aHAJTUTUKOM M apXUTEKTOPOM IMPOTrPaMMHOT0 00EeCIICYCHUS

Cnoco6eH NpUMeHSITh OCHOBHBIE AJITOPUTMHYECKHE U TPOrPaAaMMHbBIe pPellleHust
B o00JacTH HH(OPMAINMOHHO-KOMMYHHUKAINMOHHBLIX TEXHOJIOTHIi, a TaKiKe
y4acTBOBATH B HX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3u.2) TumoBble AJITOPUTMUYECKHE H MPOTPAMMHBIC
petieHusi, OMOIMOTEKH MPOTPAMMHBIX MOYJICH, IIAa0JIOHBI, KJIACCHI OOBEKTOB,
HCIIOJIb3YEMBIC TIPH pa3paboTKe MPOrpaMMHOTO 00ECIICUCHUS

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE AITOPUTMHYECKHE U MPOrPaMMHBIE
pEIICHNs, METOJIbI U CPEICTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00ECTICUCHUS
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE AITOPUTMHYECKHE U MPOrPaMMHBIE
pEIICHNUs, METOJIbI U CPEJICTBA TIPOCKTUPOBAHUS IPOTPAMMHBIX HHTEP(DHEHCOB
NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHbIN OTEYECTBEHHBIN U 3apyOeKHBI
OIIBIT B 00JIACTH MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI

HIIK-5.12 (06.001 D/03.06 V.1)Ucnons30BaTh CyIIECTBYIOIINE AITOPUTMHUUECKUE
U TpOrpaMMHBIE pElIeHUS ¢ [MAOIOHBl TMPOSKTUPOBAHUS MPOrPAMMHOTO
o0ecrnieueHus

NIIK-5.13 (06.001 D/03.06 V.2) IIpuMeHATh METOABI U CPECTBA IPOEKTUPOBAHUS
MPOTPAaMMHOTO O00€CTICUeHUsI, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEP(ECOB C MCIMOIB30BAHUEM OCHOBHBIX ANTOPUTMUYECKUX U TPOTPAMMHBIX
perieHuit B 061acT HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA
NIIK-5.15 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOHbIE IaHHBIE TIPU peaTn3aluu
QITOPUTMUYECKUX M TPOTPAaMMHBIX pEIIeHH B o0iactTh HMHQPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

CooTtBeTcTBHE 6a3OBOMV VPOBHK) OCBOE€HHS KOMIICTCHIIUM MJIaHUPYCMbIM
pe3ysabpTaTaM 00yUIEeHHUS ¥ KPUTEPHUSAM MX OICHUBAHUS (OIICHKA: XOPOIIO /3aUTEeHO):

IK-3

3HaThL

CnocoGeH OpHEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMaTHKH; 00/1a1aTh CHOCOOHOCTAMHM K 3(P(PEKTHBHOMY NPUMEHEHHUI0 H
peain3alui MaTeMaTHYeCKH CJI0KHBIX AJITOPUTMOB

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

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

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



YmMmerh

Baagern

IIK-4

3HaTh

YmMmeThb

Baangernb

IIK-5

3HaTh

NIIK-3.4 (06.001 D/03.06 ¥Y.1) YBepeHHO UCTIOIB30BATH CYIIECTBYIOIINE TUITOBHIE
pereHust ¥ m1adI0Hbl TPOSKTUPOBAHUS IPOrPAMMHOTO oOectiedeHust 3PPeKTHBHO
peaTM3yONMX MAaTEMAaTHYECKU CIIOKHBIC aJITOPUTMBI

NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCS B COBPEMEHHBIX aJITOPUTMAaX
KOMITBIOTEPHOH MaTeMaTHKH, TPUMEHSTh METOJbl U CPEICTBA MPOCKTUPOBAHUS
MPOrpaMMHOT0 oOOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HPOTPAMMHBIX
nHTepelicoB

HIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTrka MaTeMaTHYeCKH CIOKHBIX
QITOPUTMOB, H3MEHCHHE W  COTJACOBAaHHWE aAPXUTEKTYphl IMPOTPAMMHOIO
O0ECIeYeHUsI C CHUCTEMHBIM aHAJUTHKOM W apXUTEKTOPOM IPOrPaMMHOTO
obecrieyeHus

Cnoco0eH aKTHBHO YYacTBOBATh B Pa3padoTKe CHCTEMHOIO M NMPUKJIATHOIO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemieHusi, OMOIMOTEKN TPOTPAMMHBIX
MOJyJIeH, Ia0JIOHBI, KJacchl OOBEKTOB, HCIOJb3YeMbIe IIpH Pa3padoOTKe
CHCTEMHOT0 ¥ MPHUKJIAHOTO MPOTPaMMHOT0 00eCTIeYeHHUS

UIIK-4.3 (06.001 D/03.06 3u.3) CoBpeMeHHbIE METOABI U CpEACTBa
MPOEKTUPOBAHUS CUCTEMHOTO ¥ MPUKJIAJHOTO IIPOTrPaMMHOT0 00eCTIeYeHNUs
UIIK-4.4 (06.001 D/03.06 3H.5) Metoasl U CpeacTBa MPOCKTHPOBAHHS
MPOrPaMMHBIX HMHTEP(PEHCOB CHUCTEMHOIO0 M MPUKIAJHOTO MPOrPaMMHOTO
obecrnieueHus

NIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHble Bo3MOxHOcTH MC, MeToIbI
pa3pabdOTKU NPUKIIAJHOTO TPOTPAMMHOTO 00eCIIeUeHUS

NIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CyILIECTBYIOIIHE THIIOBHIE
pelieHuss W IIa0JIOHBI TPOSKTUPOBAHUS CUCTEMHOTO U MPHUKIAJTHOTO
MPOrPaMMHOTO O0ecTieueHus

NIIK-4.11 (06.001 D/03.06 VY.2) ApryMeHTUpPOBAaHHO NPHUMEHATH METOJbl U
CpeICTBAa TMPOEKTHUPOBAHUS CHCTEMHOTO H MPHUKIAJHOTO MPOTPAMMHOIO
obecrnieueHus, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX UHTep(helcoB
NIIK-4.13 (40.001 A/02.5 V¥.3) [IpumeHSATh METOMBI IPOBEICHUS SKCIIEPUMEHTOB
TIPY aHAJTM3€ CHCTEMHOTO M MPUKJIATHOTO TIPOTPaMMHOTO 00€CIICUCHIS

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paGoTka, u3MEHEHHE M COTJIACOBAHHE
ApPXUTEKTYphl CHCTEMHOTO M TPUKIATHOTO MPOTPAMMHOIO OOECHeueHus ¢
CHUCTEMHBIM aHAJIMTUKOM M apXUTEKTOPOM IIPOrpaMMHOr0 oOecreueHus

CnocodeH NpUMeHSATH OCHOBHBbIE AJITOPUTMHYECKHE U TPOrPaMMHbIe pellleHust
B 00JacTH HH(POPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH, a TakKe
y4acTBOBATH B UX pa3paldoTke
UIIK-5.1 (06.001 D/03.06 3u.2) CoBpeMeHHBIE THIIOBBIE ITOPUTMUYECKHE MU
MIPOrpaMMHbIE pelIeHHs], ONOINOTEKH IPOrPaMMHBIX MOJyJIEH, I1a0IOHBI, KJIaCChI
00BEKTOB, HCIIOJIb3YEMbIE MTPH pa3pabOTKe MPOrpaMMHOI0 0OecTiedeH s
NIIK-5.2 (06.001 D/03.06 3H.3) OcHOBHBIE AITOPUTMUYECKHE M NPOTPAMMHBIE
pelIeH sl, METOABI M CPECTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00ECTIeUEHHS
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHbBIE aJTOPUTMHYECKHE U MPOrpPaMMHBIE
pelIeHHsI, METOBI M CPEJCTBA IPOSKTUPOBAHUS POTPAMMHBIX HHTEp(dercoB
HIIK-5.11 (06.015 B/16.5 30.8) CoBpeMeHHBI OTEYECTBEHHBIN M 3apyOeHBII
OIIBIT B 00J1aCTH MH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH



Ymerh HIIK-5.12 (06.001 D/03.06 VY.1) VYBepeHHO HCIOIB30BATh CYIIECTBYIOIINE
AITOPUTMUYECKHE W TPOrpaMMHBIE PpEIICHUS M I[AOJOHBI MPOEKTUPOBAHHS
MPOTPaMMHOTO 00eCTICUeHUS
NIIK-5.13 (06.001 D/03.06 V.2) [IpuMeHATh METOABI M CPEACTBA IPOCKTUPOBAHUS
MPOrPpaMMHOTO 00eCHeueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
UHTEPEICOB C MCIOJIB30BAHHEM OCHOBHBIX aJTOPUTMHUYECKUX M MPOTPAMMHBIX
pemeHuii B 00:1acTH HHOOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
NIIK-5.15 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJHBIC TaHHBIC TIPU peaTn3aluu
AITOPUTMUYECKUX W MPOrPAaMMHBIX pelIeHUui B o0iactu HH(DOPMAIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

Baagern

CootercTBre NPOJABHMHYTOMY YVPOBHIO OCBOCHHUS KOMIICTCHIIMHA TUIAHUPYEMbBIM
pe3ysibTataM oOyueHHsI M KPUTEPUSIM HX OILICHHUBAHUS (OLICHKA: OTJMYHO /3aYTEHO):

IK-3 Cnoco0eH OpHEHTHPOBATBHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMATHKHU; 00,1a1aTh CHOCOOHOCTAMH K 3P (PeKTHBHOMY NPHUMEHEHHIO W
peajin3alui MaTeMaTHYeCKHU CJI0KHBIX AJITOPUTMOB

3Hatb UIIK-3.1 (06.001 D/03.06 3u.3) CoBpeMeHHbIE METOABI U CpEACTBa
MPOEKTHUPOBAHUS TPOTPAMMHOTO OOECIICUCHHUSI TIPU peaTU3ali MaTeMaTHUECKU
CIIO’KHBIX aJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBII OTEYECTBEHHBIH M 3apyOe)KHBIN
OIIBIT B Pa3pabOTKE aJITOPUTMOB KOMITBIOTEPHON MaTEMaTUKH
UIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH M MEXKIYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH

Ymersb NIIK-3.4 (06.001 D/03.06 Y.1) YBepeHHO UCTOIH30BATh CYIIECTBYIOIINE TUIIOBBIE
pelieHrs U mabIoHBI TPOSKTHPOBAHMSI TIPOTPAMMHOT0 obecriedeHus 3P HEKTUBHO
peanu3yroumMX MaTeEMaTHYECKU CIO0KHBIE AITOPUTMBbI
HIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTHpOBaThCS B COBPEMEHHBIX aJTOpPUTMax
KOMITBIOTEPHOM MaTE€MaTHUKH, MPUMEHSATh METOJbl U CPEJACTBA MPOEKTHPOBAHUS
MPOTPaMMHOTO O00€CTICUeHHs, CTPYKTYpP JaHHBIX, 0a3 MaHHBIX, MPOTPAMMHBIX
uHTepdeiicoB

Baagers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paborka MaTeMaTHYeCKHd CIOKHBIX
QITOPUTMOB, HM3MEHCHHE W  COTJIACOBAaHWE aPXUTEKTYphl IMPOTPAMMHOIO
o0OecrieyeHrss C CHUCTEMHBIM aHAUTUKOM U apXUTEKTOPOM MPOTPaAaMMHOIO
oOecreyeHus

K-4 Cnoco0eH aKTHBHO YYacTBOBATh B Pa3padoTKe CHCTEMHOIO M NMPUKJIATHOIO
NPOrPaMMHOI0 o0ecreYeHnst

3Hath NIIK-4.2 (06.001 D/03.06 31.2) TumnoBsle pemieHns, OMOIUOTEKH MPOTPaMMHBIX
MOJyJed, IMa0NOHBI, KIAcChl OOBEKTOB, HCIONB3yeMble TMPU pPa3padoTKe
CHUCTEMHOTO Y TIPUKJIATHOTO TPOrPaMMHOTO O00eCTICUeHUS
UIIK-4.3 (06.001 D/03.06 3n.3) CoBpeMeHHBIE METOABI U  CpPEICTBa
MIPOCKTHPOBAHMS CHCTEMHOTO H ITPHKJIATHOTO MPOTPAMMHOTO 00eCTICUCHHUS
UIIK-4.4 (06.001 D/03.06 3n.5) CoBpeMeHHBIE METOABI U CPEACTBa
MPOCKTHPOBAHKS TIPOTPAMMHBIX HHTEP(PEHCOB CHCTEMHOTO ¥ TPHKIATHOTO
MPOrPaMMHOTO O0ecTieueHus
HIIK-4.9 (06.016 A/30.6 3n.2) CoBpemeHHbie BO3MOXHOCTH WMC, MeTombl
pa3paboTKu MPUKIIATHOTO MPOTPAMMHOTO O0eCTIeueHuUs



Ymerh HIIK-4.10 (06.001 D/03.06 VY.1) VYBepeHHO HCIOIL30BATh CYIIECTBYIOIINE
TUIOBbIE PELICHUS W IIA0JIOHBI MPOEKTUPOBAHUS CUCTEMHOTO M TPHKIAIHOTO
IPOTrPaMMHOT0 00eCTIeUeHHS
UIIK-4.11 (06.001 D/03.06 V.2) ApryMEHTHPOBaHHO NPUMEHSTH METOIBl M
CpeICTBa TNPOSKTHPOBAHHS CHCTEMHOIO W  MPUKIATHOTO HPOTrPAMMHOTO
o0ecrieyeHus1, CTPYKTyp AaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(]ercoB
NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUSI SKCIICPUMEHTOB
IIpU aHAJIU3€ CUCTEMHOTO M MPHUKJIAAHOTO MPOrPaMMHOT0 00ecTieYeHus

Baagers UIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paborka, W3MEHEHHWE U COTJIACOBAHHE
APXUTEKTYphl CHUCTEMHOTO W TPHUKIAJHOTO IPOTPaMMHOTO OOECeueHHs C
CUCTCMHBIM QAQHAJIMUTHUKOM MU aAPXHUTCKTOPOM MNPOrpaMMHOI0 06ecnequI/I51 Ha
BBICOKOM YPOBHE

K-5 Cnoco0eH NnpuMeHSITh OCHOBHbIE AJITOPUTMUYECKHE H TPOTPAMMHbBIE pPelIeHu st
B o00JacTH HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIi, a TaKiKe
y4acTBOBATH B HX pa3padoTke

3HaTh UIIK-5.1 (06.001 D/03.06 3u.2) CoBpeMeHHBIE THIIOBBIC AITOPHUTMUYECKHE W

MPOrpaMMHBIC pelIeHHsI, OMOTMOTEKH POrPAMMHBIX MOYJICH, MIA0JIOHBI, KIIACCHI
00BEKTOB, HCIIOJIb3YEMBbIE MTPH Pa3padO0TKe MPOrPaMMHOTO 00ECTICUSHHS

NIIK-5.2 (06.001 D/03.06 3H.3) OcHOBHBIE COBPEMEHHBIC AITOPUTMHUYECKHE U
MPOrPaMMHBIC PEIICHUs, METOIBl U CPEACTBA MPOCKTHUPOBAHUS MPOTPAMMHOIO
obecrnieueHus

NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIC COBPEMEHHBIC AITOPUTMHUYCCKHEC U
MPOrpaMMHBIC PEIICHHS, METOJbl U CPEICTBA MPOCKTHPOBAHUS MPOTPAMMHBIX
uHTEepdEiicoB

NIIK-5.11 (06.015 B/16.5 3u.8) CoBpeMeHHbIN OTEYECTBEHHBIN M 3apyOeKHBIH
OIIBIT B 00JIACTH MHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI

Ymerh HIIK-5.12 (06.001 D/03.06 VY.1) VYBepeHHO HCIONB30BATh CYIIECTBYIOIINE
AITOPUTMUYECKHE W MPOrpaMMHbIE pEHICHUs M I[AOJOHBI MPOEKTUPOBAHMS
MPOrpaMMHOTO 00ecTIeueHuUs
NIIK-5.13 (06.001 D/03.06 V.2) ITIpuMeHATh METOABI U CPEACTBA MPOESKTUPOBAHUS
MIPOrpaMMHOTO OOecreueHusi, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEep(QEICOB ¢ MCIOIB30BAHUEM OCHOBHBIX AJTOPUTMHUYECKUX M MPOTPAMMHBIX
pemieHnid B oOnactT HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOIMH Ha
BBICOKOM YPOBHE
HIIK-5.15 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOIHBIE JAHHBIE TPU peaTu3aIiiu
QITOPUTMUYECKUX UM MPOrpaMMHBIX pelleHuil B o6macTh HMH(OPMALMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH

Baagernb

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATePHAJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHUH, YMEHMI, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPH3YIOIIMX ITAMNbI
(hopMupoBaHuUsI KOMIIETEHIUI1 B pollecce OCBOEHNsI 00pa30BaTeIbHOI NPOrpaMMblI

Tunosnie 3a/1a4YM Uil CAMOCTOATEC/IbHOI'O PEIICHUSA
1. Yucnennoe muddepeHIMpoBaHne: HAWUTH TEPBYIO  MPOU3BOIHYIO

GyHKIMM HAa OoTpe3ke [a,b], ucmonw3ys pa3sHocTHYIO (OpMyTy BTOPOTO
nopsIKa.



2. UncieHHOe WHTErpUPOBAHWE: BBIYUCIUTH OMPEIEICHHBIN WHTETpal Ha
otpeske [a,b], ucrmonb3ys Gopmysry mpsIMOYTOJIEHUKOB.

3. UncneHHOe MHTETPUPOBAHME: BBIUMCIHTH OIpPEACICHHBIA HMHTErpaj Ha
otpeske [a,b], ucronb3ys Gopmysy Tparmenuii.

4. YucneHHOEC WHTETPHPOBAHHE: BBIUMCIUTH OMPEACIICHHBIM MHTETpasl Ha

orpeske [a,b], ucronw3ys popmyny Cumrcona.

Peann3oBaTh COPTHPOBKY MacCHBa METOJIOM IIEHKEPHOU COPTUPOBKH.

Peanm3oBaTh COPTUPOBKY MacCHBa METOJIOM OBICTPOM COPTUPOBKH.

Peann3oBaTh COPTHPOBKY MacCHBa METOJIOM ITy3bIPbKa.

Peann3oBaTh COPTUPOBKY MacCHBa METOJIOM IOJICUETA.

. Peanm3oBath coptupoBKy MaccuBa Metoiom [llenna.

10 Peann3oBaTh COPTHPOBKY MacCHBa METOJIOM THOMBEH COPTHPOBKH.

11.Boluncnenure TaOMUIBI CHUHYCOB. Bpruucinure TaOIuIly CHHYCOB Ha
otpeske [0,7/2] ¢ marom 7t/(2n) pu GoJbIIUX N.

© ® N o U

1d
12 .Bpiuncnenne uucina m no Qopmyne n= 4 arctg 1 = 4 f 1:;2

IMPUMCHCHUCM HpI/I6J'H/I)KeHHOFO BBIYHCJICHUA OHpCI[GJ'ICHHOFO HHTCTpaia

1o (hopMyJie CpeIHUX IPIMOYTOILHUKOB f(f fO)dx = =Y f(a+ (b—

2i-1
a) 7), r7ie N 10CTaTOYHO OOJIBIIIOE HATYPAIbHOE YHCIIO.

13.Tlony4uuTs OOpaTHYIO MaTpHUILy.

14 . BoIYuCIHUTH ONpEeNeTUuTENh MaTPHUIIbI.

15.Pemute CJIAY MeToa0M MPOCTON UTEPALIMH.

16.Pemuts CJIAY Meronom AxooOw.

17.Pemute CJIAY metonom 3eiiaens.

18.BbIYuciIuTh CyMMY 2JIEMEHTOB MAaCCHBA, UCTIONB3YS OJIOYHBIN MOIXO.

19. Berynciuth CyMMy DJJIEMEHTOB MAacCHBA, HCIOJB3YS IHKINYECKUN
MOJIXO/I.

20.BpiuucianTs MUHHMAIBHBIA DJIEMEHT MAaTpPHUIIbl, HCIOJb3Ys OJOYHBIN
MOJIXO/I.

21.BeIaucanTh MaKCUMAaJTbHBIN 3JIEMEHT MATPHIIBI, UCIIOJIB3YSI IIMKIMICCKUH
HOJXO/.

22.Ha s13p1K€ IpOrpamMMupoBaHus AcceMOep HalTH cyMMy (P 3aJaHHOTO
qucIa.

23.Ha si3pike nporpamMmupoBanus AcceMOJiep HaAUTU MakCUMaJIbHYIO Uppy
B YHCIIC.

24.Ha s3pike mnporpamMMmupoBaHus AccemOiiep HaWTH CyMMY YETHBIX
AJIEMEHTOB TOCJIEIOBATEIBHOCTH.

25.Ha s3pike mporpammupoBaHusi AccemOiiep HAWTH MHUHUMAJIbHBIN
HEYETHBIN JIEMEHT MOCIEA0BATEIIbHOCTH.
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Tumosoi o0pa3sen Tecta

. YKaxuTe HenmpaBUIHLHOE YTBEPKICHHE.

SISD - 3T0 00BIUHBIE TTOCTIEIOBATENbHBIE KOMITBIOTEPHI

SIMD - 6onbmmHCTBO cOBpeMeHHBIX DBM OTHOCATCS K 3TOH KaTeropuu
MISD - BBIUHMCIUTENBHBIX MAIMH TAKOTO KJIacca MaJlo

MIMD -3T0 peanu3zanust HECKOJIBKHX MIOTOKOB KOMaH/ U TOTOKOB JaHHBIX

. s koHBe#epHOI 00pabOTKHU MpUCyIIIe:

3arpy3ka onepaHioB B BEKTOPHBIE PETUCTPHI
OIepanyi ¢ MaTpuLaMu

BBIJICJIEHHE OTACIBHBIX 3TANlOB BHIIOJIHEHUS 001l onepanin

CJIOKEHHE 2-X OIEePaH0B OJJHOBPEMEHHBIM CIIOKEHHUEM BCEX MX ABOMYHBIX Pa3psI0B

. lIpuopurer - 310...

OIMCAaHKE aJITOPUTMA Ha HEKOTOPOM (POPMATH30BaHHOM SI3bIKE

yucno, npunucannoe OC KaxIoMy NpolLeccy WK 3a1a4ye

OTJIENTBHBIN 3Tal BBITIOTHEHHS 00l oneparun

omosernierne co ctopoHsl OC o To# uinn HHOH (popme B3anMOAEHCTBUS

. Crex - 9710...

"mamsTh'", B aJpeCHOM MPOCTPAHCTBE KOTOPOH paboTaeT mporecc

TOT WJIM MHOW CTIOCO0 Mepeaayl MHCTPYKLUH U3 OJTHOTO Mpoliecca B IPyToi

001acTh MaMsATH A7 JIOKAJIBHBIX MIEPEMEHHBIX, apTYMEHTOB M BO3BPAIIAeMBIX (DYHKIIMSIMU
3HAYEHUI

opranuszanys gocryna 2x (wim 0ojiee) IpoLUeccoB K OAHOMY U TOMY K€ OJIOKY MaMsITH

. Kitactep (B KOHTEKCTE MapauIeT-HOTO IPOrPaMMHUPOBANHS)- ITO...

00J1aCTh OTIEpaTUBHOMN aMSITH

YIPaBJISIOIIEe YCTPOUCTBO, BBIMOJIHEHHOE HA OJTHOM WM 00Jiee KpUCTALIaX
2 win OoJiee y3JI0B, COSTMHEHHBIX MTPU TOMOIIIH JIOKATHHOU CeTH

pasjielt )KeCTKOro IMCKa

CYNEPKOMITBIOTEP JIJISl BBITOJHEHHSI OCOOBIX 3a/1a4

. Betbepute mar(u), He nprcymuii(e) Ui IUKIa BEITIOTHEHNS KOMaHIbL:

3aMUCh pe3ybTaTa B MaMATh

BBIOOpPKA KOMaHIbI

KIIMPOBAHKE CIIEAYIOIIEH KOMaH b1

BBITIOJIHEHHE KOMAaH/IbI

JICKOJTMPOBAHUE KOMAH/IbI, BBIYKMCICHUE apeca OnepaHa u ero BEIoopka
oOpallleHue K maMsaTu

7. KoHBeiiepHas TEXHOJIOTHS TIPEAIOIAraer ...



—  TOCenoBaTeNbHYI0 00paboTKy KOMaH

—  00pabOTKy KOMaH]I, YAOBICTBOPSIONIMX ONPEICICHHBIM KPUTEPHSIM
— 00pabOTKy HECKOJIEKO KOMaH]l OJTHOBPEMEHHO

— 0oOmmMi TOCTYN KOMaH[ K MaMsTH

8. Cucrema, TIIaBHOM 0COOESHHOCTBIO SABIISICTCS HATMYNE 00IIeH (U3MIeCKON TTaMsATH, pa3aeiiseMOi
BCEMH TMPOIIECCOPAMHU Ha3bIBACTCH ...

~ NUMA
~ SMP
~ MPP
~ PVP

9. I'maBHast ocobenHOCTH apxuTeKTYpl NUMA?

—  HEOJHOPOJHBIN JOCTYI K TaMATH

- CBCPXBBICOKAs IMTPOU3BOAUTCIILHOCTD

—  HaJHM4Yue BEKTOPHO-KOHBEHEPHBIX MPOIIECCOPOB

—  Hajuuue oO0Imed (pU3NIeCcKOol maMsaTH, pa3aeisieMoil BceMHU poIieccopaMu

10. BeruucnurenbHbIC MalIMHbBI ¢ KAKOW apXUTEKTYPOI HanboJiee JeIIeBhI?

— CHMMETpPUYHAasi MHOTOIIPOIIeCCOpHas 00paboTka

— TmapajieibHas apXUTEKTypa ¢ BEKTOPHBIMH MPOLIECCOPAMHU
—  KJIaCTEPHBIE CHCTEMBI

—  MacCHBHO-TIApAJUIETbHAs apXUTEKTypa

11. IlukoBas MMPpOU3BOAUTCIIBHOCTD CUCTCMBI U3MCEPSCTCA B!

— Merarepn
-  MIPS

— MFlops

— MByte

12. IlukoBas MPOU3BOAUTEIHEHOCTH CUCTEMBI OTIPEIICIISICTCS:

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

3a‘leTHO'3K3aMeHaHI/IOHHble MaTepHuaJibl AJIA HpOMC)KyTO‘IHOﬁ aTrecranmumu
(3x3ameH/3a4eT)
Bomnpocsl 111 IOATOTOBKH K 3a4eTy

Bunp! napannenusma;

IIporpammupoBaHue ¢ pa3aesseMbIMU IEPEMEHHBIMY;
[Iporneccsr;

Pecypcsr;

B wh e



OnepallmoOHHbIE CUCTEMBI;

IToToxu;

Pabora ¢ norokamu Java;

CuHXpOHM3AIUS Yepe3 MPOrPAMMHBINA MTOIXO0.

. CunxXpoHU3alUs Yyepe3 anmnapaTHbId MOAXO0/;

10 CuHXpOHM3AIHUS C UCTIOJIb30BAaHUEM MEXaHU3Ma ONEePallMOHHON CUCTEMBI,
11.OcHoBubIe aupekTrBbl OpenMP u ux onuuu;
12.T1apannenbHbie U MOCIEI0BATEIbHBIE OMIIUU TPOTrPAMMBIL;
13.Pacnpenenenue paboThl MEKIY HUTSIMU;
14.Cunxponu3aiusi paboThl HUTEH;

15.0OcHoBHBIe GyHKIIMU OMOJIMOTEKH Openmp;
16.®ynkiuu obmero HazHaueHus MPI,

17.®yukImy OI0KUpYIOIIEeH repeaadu coOOOeHHIH;
18.®yHKIIMY HEOIOKHUPYIOIEH TIepeIadn COOOIICHHH;
19.®OyHKIINY KOJUIEKTUBHOTO B3aUMOJICHUCTBUS IIPOIIECCOB;
20.0Ouenka 3 (HeKTUBHOCTH MapauIeIbHBIX BHIYUCICHHIH;
21.TToToku Java.

22 .Nurepdeiic Runnable;

23.Knacc Thread:;

24.Co3aanne T0YepHUX TTOTOKOB;

25.CuHXpOHU3aIINS TTOTOKOB.

26.Apxutextypa OBM.

27.PerucTpsl.

28.Dmarm.

29.0OCHOBHBIE OTIEpAIHH.

30.0Omnepanuu yCIOBHOTO MEPEXo/ia U IIUKIIBI.

© © N o U

4.2 MeTroanuyeckue MaTepuaJibl, onpe/e/siioliue Npoueaypbl OLeHUBAHUS 3HAHUI,
YMEHHUil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPAKTEPU3YIOIIUX ITanbl
(popMupoBaHu KOMIIETEHIMI

MeTtonnyeckue PpeKOMEHJIAIMH, ONpeAe/sIIONMe TPOUexypbl  ONEHWBAHUSA
BBINOJTHEHHS CAMOCTOSTEILHBIX 32 aHHIi:
3a/iaHKe CUUTACTCS BHITOJIHEHHBIM IPH BBITIOJHEHUH CIICIYIOIIUX YCIOBUI:
— mpenocrtaBieH ucxoaHblii koa Ha C++/Java B cpene VisualStudio/Eclipse;
— TPOJIEMOHCTPUPOBAHA PaOOTOCITOCOOHOCTh MPHIIOKEHUS;
— CTY/JEHT MOHUMAET MCXOMHBIM KO U OTBEYAET Ha BOMPOCHI IO €r0 OpPraHU3aIlHH.

MeTtoauyeckue pekoMeHAalNH, ONpeAe/soNe NPoueaypbl OleHUBAHUS TecTAa:
Tect Bemonnsiercs B cpene Moodle nmun GoogleDocs. Tect cuutaeTcs BBIIOIHEHHBIM,

€CJIM CTYJEHT JaJl BepHbie 0TBeTHI Ha 70% 3amaHuii.

MeTozmqecm/le PEKOMEHaAMHU, ONIpeae/IdIoIHe NPoueaypPhl OllCeHUBAHUA HA 3a4eTe.



[Ipouenypa mpoMeXyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYILIEM KOHTPOJIE B MTPOMEKYTOUHOM arTectanuu odyuatomuxcsi PI'BOY BO «Kyol'Y».

Urorosoii opmoit KOHTpOJS cHPOPMHUPOBAHHOCTH KOMIIETEHLUUH Yy OOydaroumxcs Mo
JUCIUIUINHE sBIseTcss 3adeT. CTyaeHTbl O0sf3aHbl IOJYyYUTh 3a4€T B COOTBETCTBUHM C
pacnucaHieM U y4eOHBIM ILITaHOM

DOC npoMeKyTOUHOM aTTECTAIIMH COCTOUT U3 3aJaHUH JIJIsl CAMOCTOATEIHLHON PaOOTHI.

3auer MO JUCHUIUIMHE IMpeciieyeT Ledb OIEHUTh paboTy CTyAEHTa, MOJIy4YeHUe
TEOPETUYECKUX M NMPAKTUYECKUX 3HAHUI, MX MPOYHOCTh, Pa3BUTUE TBOPUYECKOIO MBILUICHUS,
pUOOpPETEHUE HABBIKOB CAMOCTOSITEIbHON paOOThl, YMEHUE IPUMEHSTH MOy4YE€HHBIE 3HAHUS JIJIS
pelIeHUs IPAKTUYECKUX 3aau.

Pesynbprar cnaum 3auera 3aHOCUTHCS MPENOIABATENIEM B IK3aMEHALIMOHHYIO BEIOMOCTb U
3aUETHYIO KHUXKKY.

OueHrBaHUE YPOBHSI OCBOECHMS JHMCLMIUIMHBI OCHOBBIBAETCS HA Kauy€CTBE BBINOJHEHUS
CTYZICHTOM TE€CTOBBIX 3aJJaHU, KOHTPOJIBHBIX 33aJaHUH U 33JaHUH JUI1 CAMOCTOSITETILHOM paboTHI.

Kpurepun oneHku:

OlIeHKA «He3a4eT» BbICTABJIAETCS B CJIy4ae BbINOJHEHHUS OJHOTO U3 YCJIOBHIi:

— BbIoJIHEHO MeHee 60% caMOCTOSTEIbHBIX 3aJaHHM

— HE IPOJIEH TECT;

— CTYJEHT 3aTpyJHSAETCSA JaTh OTBET HA OJJMH TEOPETUUYECKHUI BOIIPOC.

OLICHKA «3a4eT» B CJIy4yae BbINIOJIHEHUSI YCJIOBMIi:

— BBINOJIHEHO HE MeHee 60% caMOCTOATENBHBIX 3a/laHUM;

— TMpOWJEH TeCT WM TeCT He NPOWJEH, HO CTYACHT JAaj IOJIHBIMH OTBET Ha OJAMH
TEOPETHYECKUI BOIIPOC.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAMBUAYAJIBHBIX MICUXO(U3NYECKUX OCOOCHHOCTEH.

— IIpY He0OXOMMOCTH WHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOMOJHUTENBFHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMHU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OIICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOyYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaET MpeAOoCTaBlIeHHe HHPOpMALUU B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS  BOCTIPUSATHS HH(POPMAIIHH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJIBHON Y4eOHO#l JMTEepaTyphl,
He00XO0AMMOii 1151 0CBOCHUS TMCUUILIIMHBI (MOTYJIA)



5.1 OcHoBHasi TUTEpaTYpAa:

1. TIporpammupoBanue Ha JAVA [Tekct] : yue6HOe mocobue / C. I'. Cununa, A. B.
VYBapoBa ; M-
BO oOpa3oBanus U Hayku Poc. @eneparnuu, Kybanckuii roc. yH-T. - KpacHonap : [KyGanckuit
rocynapctBeHHbI yHuBepcutet], 2016. - 117 c. : mi. - bubmauorp.: ¢. 116. - ISBN 978-5-8209-
1215-3.

2. MansBko, A. A. IlapamienbHoe mporpaMMUpOBaHKME Ha OCHOBE TEXHOJOTHI openmp,
mpi,
cuda : yueOHOE mocobue I akageMuyeckoro 6akanaBpuara / A. A. MaisiBko. — 2-¢ u3J., ucIp.
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. CaenveB B. A. , Ilrein6epr b. . PacmapamnenuBanue mnporpamm: ydeOHUK.
N3narenscTBO
IOxnoro denepanpHoro ynmBepcutera, 2008. 192 crp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book_id=240965

JI71st OCBOCHMS TUCUUIUTMHBI MHBAJIUIAMHU | JIMIIAMH C OTPAHUYECHHBIMUA BO3MOKHOCTSIMHU
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«/lanvy u « FOpavumy.

5.2 JlonosiHUTEILHAS JIUTEPaTypa:

1. AnekceeB, A.A. OCHOBBI MapajuIeIbBHOTO MPOTrPaMMHUPOBAHUSL C HCIIOJIb30BAHUEM
Visual Studio
2010 / A.A. Anekcees. - 2-¢ u3f., ucnp. - Mocksa : HaunonanbHbiii OTKpBITEI YHUBEPCUTET
«MHTYUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book red&id=428829&sr=1
2. Teopust U mpakTUKa NapajuIeTbHBIX BBIYHCIEHUHN : ydyeOHoe mocobue / I'eprens, Buxrtop
[TaBmoBuu ; B. II. I'eprens. - M. : BUHOM. Jlaboparopusi 3nanuii: MaTEpHET-YHUBEPCUTET

WNHpopMannoHHbIX TexHomoruu, 2007. - 423 c.
3. [lapannenbHble BBIUMCIEHHS : ydyeOHoe Tmocobue s  CTYJEHTOB BY30B /
BoeBonun, Banentun BacunbeBuu, BoeBoaun, Bi. B. ; B. B. BoeBoaun, Ba. B. Boepoaun. -
CIIo. : BXB-Ilerepoypr , 2004. - 599 c.
4. boraues K.IO. “OcHOBBI mNapa/uIeIbHOTO NPOrPaMMHUPOBaHUS~ W3JATEIBCTBO BUHOM.
JlaGopaTtopust 3HaHUI", 2003 T.

5. BBICOKOITPOU3BOIUTENBHBIE BBIYUCIEHUS JUJIs1 MHOTOIIPOLIECCOPHBIX MHOTOSAJIEPHBIX CUCTEM :
yueOHUK A cryaeHToB By3oB / B. I1. I'eprens ; bubnuoreka Huxeropoackoro roc. yH-Ta UM.
H. 1. Jlobauesckoro . - M. : U3narensctBo MockoBckoro ynuBepcureta : DUSMATIINT, 2010
; Hwkuuit Hosropon : Hmkeroponckuil rocygapcTBeHHBIM yHHBepcuteT, 2010. - 543 c.
6. BeruncnurenbHast MaTeMaTUKa U CTpyKTypa anroputmos / B.B. Boesoaun; Bi. B. BoeBonuH ;
Mock. roc. yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u31., ctep. - [M.] : M3marenscTBoO MOCKOBCKOTO
yHuBepcureta , 2010. - 166 c.

5.3. [lepuoauyeckue U31aHusA:
1. Basrwl manupix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. MuTepHeT-pecypchl, B TOM YHCJe COBPpeMeHHbIe NPo(ecCuoHATbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Onexmpornno-oubauomeunvie cucmemol (Ib6C):
1. DBC «IOPAUT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/

3. 3BC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypnanst m3natensctsa Wiley https://onlinelibrary.wiley.com/
4.

5.

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
miaTdopme HaydHbIX KypHanoB HOMKOH http://archive.neicon.ru
6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa  (IOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
muccepraiuii Poccuiickoit rocynapcerBennoit oubmuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpimna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux aanapix (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. "Jlexktopuym TB" http://www.lektorium.tv/
17. Yuuepcuretckas nnpopmanunonnas cucrema POCCUS http://uisrussia.msu.ru

HH@OPMCIZ/}MOHHble CnpasoyvHble cucmembl

1. KoucynwsranT [Lmtoc - cipaBodHast TpaBoBasi cUCTEMa (JIOCTYII TI0 JIOKAJILHOUW CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcor c60600n020 0ocmyna

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

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M BbIcuiero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyekuus nupoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkunna
"OG6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpPMaLIMOHHBIN MTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx6a TeMaTHYeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIUKIJIONIETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii moptan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpa3zoBanuu B Poccuiickoit denepannn". Borpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie sekmponnble 00pazoeamenvhvle U uHGopmayuonusie pecypcol Kyol'V

1. DOnexrtpoHHbIit katanor Hayunoi 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web



http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web

2.  DnextpoHHas 6mbmuoTeka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, IyOIMKaIMi 1 KOH(epeHInit
http://infoneeds.kubsu.ru/

5. bubnuorexka nHPOPMAIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbLHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

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

7. DJEeKTpOHHBIC 00pa30BaTEIBbHBIE PECYPCHI Kapeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeTOIll/I‘IeCKI/Ie YKRa3danusa JUIs Oﬁyqamumxca no OCBOCHHIO

TUCHUIIAHBI (MOIYJIs1)

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTCs
OCHOBHOM CHCTEMaTH3MPOBAHHBIN MaTepual. B Xxo/1e TeKIIMOHHBIX 3aHATHI pa30MUpPatOTCsi OCHOBBI
IporpaMMHUpPOBaHUs Ha npumepe si3bika C++, MPOBOAUTCS CUHTAKCUC S3bIKA, OCHOBHBIE METO/IbI
IPUMEHEHUS S3bIKOBBIX KOHCTPYKUMH Il pelleHus IpakTudyeckux 3amgad. [locne
IIPOCITYIIMBAHMS JIEKIIMM PEKOMEHIYETCS BBIIIOJIHUTE YIPAXHEHMsSI, IPUBOJUMBIE B ayJUTOPUHU
JUISL CAMOCTOSITEIbHON PaOOTHI.

ITo xypcy mpeaycMOTpEeHO IpoBeAeHHE J1a00paTOPHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
IPUKIAJHON CHUCTEMAaTU3UPOBAHHBIM Marepuand. B Xonae 3aHATMH NUIIYTCA NPOrpaMMbl
Pas3IMYHOM CI0KHOCTHU Ha sA3bIKE porpaMmupoBanus C++ ¢ UCII0JIb30BaHUEM CpeJibl pa3paboTKH
VisualStrudio, a Takxke npUBOIATCS MPUMEPBI pa3padOTKU MPOTrPaMMHBIX NpuiiokeHuid. [Toce
3aHATHA PEKOMEHIYETCsS BBIIOJHUTH YNPAXKHEHWS, IPUBOAUMBIE B  ayJUTOPUM IS
CaMOCTOSITENIbHOM pabOThI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOIUMO M3Y4YMTh JIUTEpPaTypy,
MPUBEICHHYIO B IEPEYHSIX BBILIE, AJI1 OCMBICICHHS BBOJUMBIX [TOHITHH, aHAIN3a MPEAJI0KEHHBIX
MOJIX0/I0B U METO/0B pa3paboTKu mporpamm. PaspabaTbiBasi pelieHHe HOBOW 3aJau, CTYICHT
JOJKEH yMETh BBIOpaTh 3((EKTUBHBIE M HAJIEKHBIE CTPYKTYPhl JAHHBIX ISl MPEACTABICHUS
uHpOpMalnK, 10100paTh COOTBETCTBYIOIIUE aITOPUTMBI JJI UX 00pabOTKH, yUecTh CHELUPUKY
A3bIKa MPOrpaMMHUPOBAHUS, HA KOTOPOM OyZIeT BbINoJHEHa peanu3anus. CTyJeHT 10JKEH YMETh
BBINOJIHATh TECTUPOBAHME U OTJAJKy aJTOPUTMOB pElIEHHs 3a/1ad C LEeNbl0 OOHapYXKEHus u
YCTpaHEHHs B HUX OIIMOOK.

BaxnelmmM sTanoM Kypca SBISIETCS caMOCTOsITeNIbHas paboTa Mo AWCLUILIMHE. B
IIPOLIECCE CaMOCTOSITENIbHOM pabOThl CTYIEHT NPUOOPETAeT HABBIK CO3/IaHUS 3aKOHUYEHHOTO
IIPOrPaMMHOTO MPOAYKTA.

Hcnonp3yroTcss akTUBHBIE, WHHOBALMOHHBIE 0OpA30BaTENIbHBIE TEXHOJOIHMH, KOTOpbIE
CHOCOOCTBYIOT ~Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(ECCHOHANBHBIX KOMIIETCHIUH U
MpOQeCCHOHATBHBIX KOMIETEHITUNA 00yJarouXCs:

e npoOieMHOe O0yUeHHE;
pa3sHOYpOBHEBOE OOYUEHHUE;
MIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATENbCKUE METO/Ibl B 00YUEeHHH;
MH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUig M ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 3J0POBbsI IIPEYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMH ¢ MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

V4eOHO-METOAMYECKUM obecrieueHeM KypCOBOM pabOThI CTYACHTOB SBISIOTCS:

1. yueOHast muTeparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;


http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

3. MeTronnveckue pa3paboTKy sl CTYJEHTOB.

CamocrosTenbHas padoTa CTyI€HTOB BKJIIOYALT:

— o(opMIIEHHE UTOTOBOIO OTYETA (IIOSCHUTEIBLHON 3aIIMCKH).

— aHaJIM3 HOPMATHBHO-METOINYECKOM 0a3bl OpraHn3aIuig;

— aHaJIM3 Hay4yHbIX ITyOIMKALMKU 110 3apaHee ONpeAeIEHHON TeMe;

— aHanu3 U 00paboTKy HH(GOPMAITHH;

— paboTy ¢ Hay4YHOMU, y9eOHOH U METOIMYECKON JTUTEPATYPOH,

— pabota ¢ koHcnekTamu Jiekiuii, IbC.

Jlist caMOCTOATENIbHONW pabOoThI PEACTABIIAETCS ayAUTOPUS C KOMIIBIOTEPOM M JIOCTYIIOM
B MIHTEpHET, K 3JIEKTPOHHOI OMOIMOTEKE By3a U K MHPOPMAIIMOHHO-CIIPABOYHBIM CUCTEMAaM.
[lepeueHb y4eOHO-METOINIECKOTO 00CCIICYCHHUS:

1. OcnoBHas oOpa3oBarenbHas IPOrpaMMa BBICHIET0 TPOPECCHOHATHLHOTO 00pa30BaHUSA
(benepaabHOro rocy1apcTBEHHOr0 OO’KETHOI0 00pa30BaTEIbHOIO YUPEHKACHHS
BhIcIero oOpa3oBanus «KyOaHCKUi rocy1apcTBEHHBI YHUBEPCUTET) 110 HAIIPABICHUIO
IOATOTOBKH.

2. TlonmoxxeHue 0 MPOBEACHUH TEKYILErO KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOUHOM
aTTecTalluu B eiepaIbHOM roCcy1apcTBEHHOM OIOIKETHOM 00pa30BaTeIbHOM
YUPEXKACHUH BBICIIEro 00pazoBaHus «KyOaHCKHIA rOCYJapCTBEHHBIN YHUBEPCHTET.

3. OO6mue TpeOoBaHMS K IOCTPOCHUIO, COACPKAHNIO, ODOPMIICHUIO U YTBEPKIECHUIO
paboyeil mporpaMMbl AUCHUIIINHBI PeiepalibHOT0 rocyJapCTBEHHOTO
00pa30BaTeILHOIO CTaHJapTa BBICILETr0 MPO(eCcCHOHATBHOTO 00pa30BaHuUs.

4. Metoauueckue peKOMEHAALUH 110 COAEPIKAHUI0, O(POPMIICHHUIO U IPUMEHEHHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUN U OLIEHOYHBIX CPEJICTB B yUEOHOM IpoleCcCe,
OocHOBaHHOM Ha dejiepaibHOM rocyJ1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. VYueOHbIi MIaH OCHOBHON 00pa3oBaTeIbHON MPOTrpaMMBbI TI0 HAIPABJICHUIO OTOTOBKH.

6. DenepanbHbI rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN CTAaHAAPT BHICLIETO
poQEeCCHOHAIBHOTO 00pa30BaHus 110 HAIIPABJICHHUIO TTOATOTOBKHU.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTopom,
CMOCOOCTBYIOIIUM WHIWBUIYyAIH3AIMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

/. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIHWH, HCHOJb3yeMbIX NpPH

OCYIIECTBJIEHHMH 00PAa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)
7.1 Ilepevyenb HHGOPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHH

— IIpoBepka nomalHuX 3ajaHuil 1 KOHCYJIbTUPOBaHUE IIOCPEACTBOM JIEKTPOHHOM ITOYTHI.
— Vcnonbp3oBaHue 3J€KTPOHHBIX MPE3eHTAlUN IPU MPOBEACHUH JIEKIIMOHHBIX 3aHATUI

- Cucrema MOODLE

- [IpoBepka nomamHux 3a1anuii U KoHCynbTHpoBaHue nocpeacrsoM JOUC Kyol'y

7.2 IlepeyeHb JHMIEH3HMOHHOIO UM CBOOOJAHO PACIPOCTPAHSIEMOr0 NPOrpPaMMHOIO
olecrieuyeHust

OpenOffice

Komnunsrop 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 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, mo6as Bepcus
Putty, mo6ast Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 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 TlepeueHb COBpeMEHHBIX MPOPEeCCHOHAILHBIX 0a3 TaHHBIX U HH(YOPMAIUOHHBIX
CIPaBOYHBIX CHCTEM
1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmrocy» (http://www.consultant.ru)
2. DnextponHas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne Mo JUCHUILTHHE (MOYJII0)

HaunmeHoBaHue yqe6H0171 ayJUTOpUH, €€ OCHAIICHHOCTDb

Ne Bun pabor
000pyI0OBaHUEM U TEXHHUUYECKUMU CPEICTBAMHU O0yUEHHUS
1. JlexumoHHbIe 3aHATUS | AyauTOpUS, YKOMILJIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUEeHHSI
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMILJIEKTOBaHHAsI CHeUalIn3upOBaHHON
MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00eCTIeYeHUEM
3. IIpakTnueckue 3anatust | Ayauropus, YKOMIUIEKTOBAHHAs CIEUaIu3UPOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
4. ['pymnnoBeie Aynuropus, YKOMILJIEKTOBaHHAsI CHeUaTIN3UpPOBaHHON
(MHIUBUYyaTbHbBIE) MeOenpl0 M TEXHHYECKHMMH  CpeACcTBaMH  OOy4yeHwus,
KOHCYJIbTAallH KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OeclieueHueM



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

Texkymuii ~ KOHTpOJb, | AyAUTOpUS, YKOMILIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN

MIPOMEKYTOYHAs MeOenpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOy4YeHUs,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIICYCHHEM

CamocrosTenbHas Kabuner i camMocTosTeIbHON  pabOThI, OCHAICHHBIN
paboTta KOMITBIOTEPHOM TEXHHMKOW C BO3MOYKHOCTBIO IOJKIIIOUYEHHUS K

cetn «VHTEpHET»,IPOTPaMMOI SKPAHHOTO YBEIMYCHUS U
00ECTIEYeHHBII JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Kontkpernszauus ayauropuil u ux ocHauenue onpenensercs OIIOIL




