MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'JTACOBAHO YTBEPXIAIO

3aB. BEITyCKaroIIei Kadenps

NHcTpyMeHTAIbHBIE CPeACTBA HHPOPMAIMOHHBIX
CHCTEM
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperiena 3a kadenpoi ABTOMATH3HPOBAHHBIX CHCTEM YIPaBJIEHUS
VueGHbIi TUIaH 209.03.02_24_00.pIx

09.03.02 M opMaliMOHHBIE CUCTEMBI U TEXHOJIOTUT
Kpanmuduxarus O0axanasp
Dopma 00yaeHHS 3a04Hast
OO0wias Tpy10eMKOCTh 53ET

Pacnpeueneﬂne YacoB JUCHMILJIMHBI 110 KypcaM

Kypce 3 4
Hroro
Bun 3anstuit VII | PO vII PII

Jlexuuu 2 12 |4 4 6 6
JlaGopaTopHsbie 4 4 4 4
[IpakTnaeckue 4 4 4 4
Wnas xoHTakTHAS 0,35 10,35 |0,35 0,35
pabora
KoncynsTrpoBanue 2 2 2 2
nepet 9K3aMEeHOM U
TIPaKTHUKON
HUroro ays. 2 |2 114,35 | 14,35 | 16,35 | 16,35
KonrtakrtHas pabora 2 |2 114,35 | 14,35 | 16,35 | 16,35
Cam. pabora 34 (341111 111 145 145
Yacel Ha KOHTPOJIb 8,65 |8,65 | 8,65 8,65
KonrponbHas padoTa 10 10 10 10
320YHMKHN
Hroro 3636|144 144 180 180

r. Pa3anb




IIporpammy cocraBuii(u):
Kk.m.n., ooy., Yenebaes C.B.

Pabouast nporpaMma AUCIUIUINHEL

HHcTpyMeHTANBHBIE CPeACTBA HHPOPMALMOHHBIX CHCTEM

paspabotana B cootBercTBun ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat o HanpasieHuro noarotoku 09.03.02 MudopMaliMoHHbIE CHCTEMBI M TEXHOIOTHH (TIPUKa3
Muno6pHayku Poccun ot 19.09.2017 1. Ne 926)

COCTaBJICHAa Ha OCHOBAHHH Y4eOHOTO IIaHa:
09.03.02 MlH(hopManlMOHHBIE CUCTEMBI U TEXHOJIOTUH

YTBEPXKJIEHHOI0 YUEHBIM COBETOM By3a OT 26.01.2024 npoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

ABTOMaTI/l3I/lpoBaHHl>lX CHCTEM yIIpaBJICHUSA

IIporokon ot 24.04.2024 . Ne 11
Cpok neiicTust nporpammsl: 2024-2029 yu.r.
3aB. kadenpoit Xonomnos Cepreit IBaHOBUY



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucnosiHenus B 2025-2026 yueObHOM roay Ha 3aceqaHuu Kadeapel
ABTOMaTH3UPOBAHHBIX CHCTEM yNPaBJIeHUS

Iporokomor 2025r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosHeHus B 2026-2027 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
ABTOMaTH3HPOBAHHBIX CHCTEM YNPaBJIeHUS

IIporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ucnoiHeHus1 B oUepeHOM y4eOHOM roay
Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa Juis
ucnonaeHust B 2027-2028 y4eOHOM rojy Ha 3aceaHuu Kadeapbl

ABTOMaTH3MPOBAHHBIX CHCTEM yNpaBJIeHUs

IIpotokomor 2027 . Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2028-2029 yue6HOM roy Ha 3aceaHuu Kadenpbl

ABTOMaTPli}PlpOBaHHBlX CHCTEM yNIIpaBJICHUSA

IIpotokonmor _ 2028 r. Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | Lienbro ocBoeHus AucuUILIMHE « THCTpyMEHTaNbHEIE cpelcTBa HHGOPMALIMOHHBIX CHCTEMY SIBIISIETCS PACCMOTPEHHE
LIMPOKOTO Kpyra BOIPOCOB [0 COBPEMEHHBIM HHCTPYMEHTAJIBHBIM CPEJCTBAM M TEXHOJIOTUSAM HH()OPMALIMOHHBIX CUCTEM.

1.2 | 3agaum ocBoeHUs Y4€OHOM TUCIIUTUINHBL:

1.3 | - u3yyeHHe HHCTPYMEHTAIBHBIX CPEACTB KaK HHCTPYMEHTA MIPOSKTUPOBAHKS HH)OPMAIIHOHHBIX CHCTEM;

1.4 | - n3yyeHue HHCTPYMEHTAIBHBIX CPEACTB 00PAOOTKU PETYIIAPHBIX BHIPAKECHUI;

15](- N3YyUCHUEC NHCTPYMCHTAJIbHBIX CPEJICTB pacriapayIC/INBaHU BBIUUCIICHUH B I/IH(i)OpMaI_[I/IOHHLIX CUCTEMax.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

uxn (pazgen) OIT: |

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOAT0TOBKE 00Y4aKOIIEr0Csi:

2.1.1 | ApxuTekTypa HHOPMAIIHOHHEIX CHCTEM

2.1.2 | OnepalioHHbIE CUCTEMBI

2.1.3 | CeTH U TEJICKOMMYHHKAIIAU

2.1.4 | Ba3bl JaHHBIX

2.1.5| YueOHas npakTuka

2.1.6 | YueOHas npakTuka

2.1.7 | AnropuTMHYeCKHE S3bIKH U IPOrPaMMUPOBAHHE

2.1.8 | O3HakOMHUTEIIbHAS TIPAKTHKA

2.2 | IucumnauHbl (MOAYJIH) M PAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOH JUCHUIIJIMHBI (MOAYJI51) HEOOX0IUMO KAK
npeauIecTByIoIee:

2.2.1 | AAMUHUCTpUpPOBaHE B HHPOPMALMOHHBIX CHCTEMaX

2.2.2 | nrennexTyaibHble HHGOPMAIIMOHHBIE CUCTEMBI I TEXHOJIOTHU

2.2.3 | BeInosHeHNE | 3aIIKUTa BBIMTYCKHON KBATU(PUKAIIMOHHOW paOOThI

2.2.4 | TlpepauniaoMHast IpakTHKa

2.2.5 | [IpousBoICTBEHHAs [IPAKTHKA

3. KOMIETEHLAY OB YYAIOIIETOCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCLMILTAHBI
(MOJYJIST)

OIIK-2: Cnoco0eH NOHUMATH NPUHIUNBI PAG0THI COBPeMEHHBIX HH()OPMANIMOHHBIX TEXHOJIOTHii M MPOrpaAMMHBIX CPEJICTB,
B TOM 4YHCJIe 0Te4eCTBEHHOr0 MPOM3BOACTBA, M HCNOJIL30BAaTh UX NPH peleHusi 3a1a4 npodeccuoHaNbHOI AesiTeTLHOCTH;

OIIK-2.1. [TonumaeT cocTOsIHME M TEHAEHIUH PA3BUTHS COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTHI M IPOrPaMMHBIX
CpeACTBa, B TOM YMCJIe 0Te4eCTBEHHOI'0 IPOU3BO/ICTBA

3HaTh

Ha3HAYeHHE MHCTPYMEHTAIBHBIX CPEJCTB, BU/BI KiIacCU(UKAIIMH HHCTPYMEHTAIBLHBIX CPEJCTB, B TOM YHCIJIE OTEYECTBEHHOTO
MPOM3BO/ICTBA, IPUMEHSIEMBIX NPU PELICHHH 33J1a4 PO(eCcCHOHATBLHOM e TeIbHOCTH

YMmern

MPUMEHSATh HHCTPYMEHTAIIbHBIC CPEJICTBA IS IPOCKTUPOBAHHS HH(POPMALMOHHBIX CUCTEM

Baaners

WHCTPYMEHTAJIBHBIMHU CPEJICTBAMHU, IPUMEHSEMBIMH [P MPOCKTUPOBAHUN UH(POPMAIIIOHHBIX CHCTEM

OIIK-2.2. Ucnoab3yeT Npu pelmieHNH 3a1a4 nNpogeccCHOHANBHOM JesTeJbHOCTH COBpeMeHHbIe MH(pOpMalHOHHbIE
TeXHOJIOTMH U MPOrPaMMHBIE CPEICTBA, B TOM YHCJIe 0T€4eCTBEHHOI0 IPON3BOICTBA

3HaTh

HHCTPYMEHTAJIbHBIC CPE/ICTBA AaBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS HHPOPMAI[HOHHBIX CHCTEM
Ymern

BBIOHpATh COBPEMEHHBIC HHCTPYMEHTAIILHBIC CPEJICTBA, B TOM YHCIIC

OTEYECTBEHHOTO MTPOU3BO/ICTBA, NPH PEIICHUHU 33134 MPO(ECCHOHATIBHOM JesITETEHOCTH

Baaners

MHCTPYMEHTAJILHBIMU CPEJICTBAMH aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS HHOOPMAIIMOHHBIX CHCTEM

OIIK-5: Cnoco0eH HHCTAJLIMPOBATH MPOrPaMMHOE H annapaTHoe obecrieyeHue s HHGOPMAIMOHHBIX U
aBTOMATH3HPOBAHHBIX CHCTEM;

OIIK-5.1. “pOPBBOlII/lT HHCTA/UIAIMIO MPOrpaMMHOI0 o0ecrieueHust JJIsA l/IH(l)OpMaI_U/IOHHle H ABTOMATU3UPOBAHHBIX CHCTEM




3HaThL

CHOCO0BI MHCTAJUIALIMY HHCTPYMEHTAJILHBIX CPEACTB 00paOOTKH PEryJIspHBIX BBIPAKEHUI
YMmeTh

MHCTAJJIMPOBATh HHCTPYMEHTAJIbHBIE CPEJCTBA pacHapaUIeIMBaHUs BBIYUCICHUI
Baaners

CpeICcTBaMH MHCTAUISAIMH IPOTPAMMHOTO 00eCTIeYeHUs

OIIK-5.2. IIpou3BOJUT HHCTAISINIO ANNAPATHOrO o0ecneyeHus 1151 HHPOPMANHOHHBIX H ABTOMATH3HPOBAHHBIX CHCTEM

3HaThL

OCHOBBI MHCTAJUISAIIUH allllapaTHOro 00ecrieyeHus

YMmeTh

BBINOJIHATH HHCTAUISAIMIO allllapaTHOTo o0ecrieyeHus A1 UH(HOPMAIMOHHBIX CUCTEM
Baapern

HaBBIKAMH MHCTAJUIAIUH alllapaTHOro o0ecrneyeHns: HHQOPMAIIMOHHBIX CHCTEM

OIIK-7: Cnoco0eH ocyuiecTBJSITh BbIOOP MJIAT(HOPM U HHCTPYMEHTAJBLHBIX MPOrPAMMHO-ANNAPATHBIX CPEACTB 1A
peanu3anuu HHGOPMANMOHHBIX CHCTEM;

OIIK-7.1. OcymecTBjsieT BbIOOP MJIATHOPM 1Jis1 peannu3anuu HH(POPMALIMOHHBIX CHCTEM

3HaTh

OCHOBHBI€ IUIAT(OPMBI, TEXHOJIOTHH U HHCTPYMEHTAJIbHBIE CPEJICTBA ISl pean3allid HWHPOPMALIMOHHBIX CUCTEM
YMmernb

BBIOHpATh IIaTGHOPMBI JIJIS peaii3anui HHQOPMAIIMOHHBIX CHCTEM

Baagers

BBICOKOYPOBHEBBIMHU CPEICTBAMH IAPAILIEIEHOTO IPOTPaMMHIPOBAHIS JIJIsI MHOTOSIIEPHBIX MIPOIECCOPOB

OIIK-7.2. Ocy1uecTBJjisieT BbIOOP MHCTPYMEHTAIBHBIX IPOrPAMMHO-ANNAPATHBIX CPeICTB AJISl Pealnu3anuu
HH(OPMALHOHHBIX CHCTEM

3HaThL

KpUTEPHH BIOOpA HHCTPYMEHTAIBHBIX MPOTrPAMMHO-AIIAPATHBIX CPEJICTB ISl pean3anuid HHQOPMAIIMOHHBIX CHCTEM

YMmern

OCYIIECTBIATH BEIOOpP TIAaT()OPM U HHCTPYMEHTAIBHBIX CPEICTB /ISl pean3aiui HHYOPMAIIMOHHBIX CUCTEM, IPUMEHSATh COBPEMEHHBIC
TEXHOJIOTHH pealn3alui HHPOPMALIMOHHBIX CUCTEM

Baagers

WHCTPYMEHTAJIBHBIMU CPEICTBAMH ISl IPOCKTUPOBAHUS MHTEILICKTYJILHBIX NH(POPMALIMOHHBIX CUCTEM

B pesyiabTaTe ocBOeHHs IMCHUIIAHBI (MOAYJIs) 00y4Yarommiicst 10JKeH

3.1|3narse:

3.1.1| - Ha3HaUYeHNe UHCTPYMEHTAJIbHBIX CPEJICTB, BUABI KIacCU(DUKALUI HHCTPYMEHTAIBHBIX CPEACTB, B TOM YUCIIE
OTEUECTBEHHOT'O NIPOM3BOACTBA, IPUMEHSIEMBIX IIPU PELICHHUH 3a]iau NPOPECCUOHAIBHOM NeSTeIbHOCTH;

3.12]- HUHCTPYMCHTAJIBHBIC CPCACTBA ABTOMATU3UPOBAHHOTO IIPOCKTUPOBAHUA I/IH(l)OpMaL[I/IOHHBIX CUCTEM;

3.1.3 | - coco0Obl HHCTAUISIIUY HHCTPYMEHTAIBHBIX CPEACTB 00PaObOTKU PETYNSAPHBIX BBIPAKEHHH;

3.1.4 | - ocHOBBI HHCTAIULSIIUY AMIIapaTHOT'O 00ECIICUeHNUS;

3.1.5]| - ocHOBHEIE HJIaT(I)OpMLI, TEXHOJIOTUH U UTHCTPYMCHTAJIBHBIC CPCACTBA IJIA peajiu3allin I/IH(bOpMaL[I/IOHHBIX CUCTEM,

3.1.6 | - xpuTepuu BEIOOPA HHCTPYMEHTAIBHBIX TIPOrPAMMHO-ATINAPATHBIX CPENICTB ISl peaTu3aunui HHOOPMAIIIOHHBIX CHCTEM.

3.2 | Ymern:

3.2.1 | - mpuMeHATh HHCTPYMEHTAJIbHBIC CPEACTBA ATl IPOSKTUPOBAHUSI HHPOPMALMOHHBIX CHCTEM;

3.2.2 | - BEIOMpaTh COBpEeMEHHbIE HHCTPYMEHTAIBHBIE CPEACTBA, B TOM YHCIIE

3.2.3 | 0T€YEeCTBEHHOTO MIPOU3BOACTBA, NpU PECIICHUU 3a1a4 HpO(I)eCCI/IOHaJILHOI;‘I JACATCIIbHOCTH,

3.2.4 | - nHCTANIMPOBATh UHCTPYMEHTAIIBHBIE CPEACTBA PACIapaIeIMBAHUS BEIYUCICHHIH;

3.2.5 | - BHINOTHATH MHCTAJUISALMIO AIIIAPaTHOTO o0ecneyeHust Al HHGOPMALMOHHBIX CHCTEM;

3.2.6 | - BEIOMpATh mIaTGOPMBI TS peaTi3aliy HHHOPMAILIMOHHBIX CHCTEM;

3.2.7 | - ocymecTBIATh BBIOOP IIAT(HOPM H HHCTPYMEHTAIBHBIX CPEICTB JUIS pealli3alliii HHPOPMAIIMOHHBIX CUCTEM, TIPUMEHSTh
COBPEMEHHBIE TEXHOJIOTHH PeaTn3allii HH(POPMALIMOHHBIX CHCTEM.

3.3| Baagers:

3.3.1| - mHCTpYMEHTAIBbHBIMH CPEICTBAMH, IPUMEHSEMBIMH IIPU MMPOSKTUPOBAHUN HH(POPMAIMOHHBIX CUCTEM;

3.3.2 | - ”HCTpYMEHTaJIbHBIMHU CPEICTBAaMU aBTOMAaTU3UPOBAHHOTO IPOSKTUPOBAHNS HH(POPMALMOHHBIX CUCTEM;

3.3.3| - cpeacTBaMu MHCTAJULLMY IPOTPAMMHOTO 00ECTICUCHNS;

3.3.4 | - HaBbIKaMU HWHCTAJUIIUU allllapaTHOTO obecneueHHs I/IH(I)OpMaHI/IOHHLIX CUCTEM,

3.35]- BBICOKOYPOBHEBBIMU CPCACTBAMU IMAPAJIJICIBHOT'O IIPOTPAMMHUPOBAHUA IJIsI MHOTOSIACPHBIX IPOLECCOPOB;

3.3.6 | - mHCTpYMEHTaNBEHBIMH CPEICTBAMH JUTS IPOSKTHPOBAHMS MHTEIUICKTYAIbHBIX HHPOPMALIMOHHBIX CHCTEM.




4. CTPYKTYPA U COJEPKAHUE JUCLHUIIIMHBI (MOLY.JI5T)

Kon
3aHATHS

HaumenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATUS/

Cemectp /
Kypc

Yacos

Komneren-
107074

JlutepaTtypa

®opma
KOHTPOJISI

Pazgen 1. UHcTpyMeHTaJbHBIE CPEICTBA KAK
HHCTPYMEHT NIPOeKTHPOBAHUS
HH(OPMAIMOHHBIX CHCTEM

11

HHCcTpyMeHTaIbHBIE CPENICTBA KAK HHCTPYMEHT
MPOEKTUPOBAHUS HHPOPMAIIIOHHBIX
cucteM /Tema/

1.2

[MonsiTHe, comepIkaHue, Ha3HAUCHHE
UHCTPYMCHTAIIBHBIX CPEJICTB. BHIbI
KIacCU(UKAIMNA HHCTPYMEHTAIBHBIX CPEACTB.
Hcropust ¥ IePCIEKTUBBI Pa3BUTHS
MHCTPYMEHTAJIBHBIX CpelcTB. /JIek/

OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B

JI1.1J11.2

JI1.3J12.1

J12.2]13.1
JI3.2

KonTtponsHsie
BOIIPOCHI,
9K3aMeH

13

HHcTpyMeHTabHBIE CPEJCTBA KAK HHCTPYMEHT
IPOEKTUPOBaHUS HHPOPMALMOHHBIX cucteM /Cp/

17

OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
JI3.2

KontponsHsie
BOIIPOCHI,
9K3aMEH

Pa3nen 2. UncTpyMeHTANbHBIE CPEACTBA
aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS
HHGOPMALMOHHBIX CHCTEM

2.1

HHCTpyMeHTalIbHbIE CPEeICTBA
ABTOMATH3UPOBAHHOTO IIPOCKTHPOBAHMS
HHPOPMAIMOHHBIX crcTeM /Tema/

2.2

Corpemennbsie CASE-cpesicTBa Kak HHCTPYMEHT
MHOTOYHCIICHHBIX TEXHOJIOTHI MPOEKTHPOBAHUS
uHpopmaronnsix cucteM. Knaccudukanns CASE
-cpenctB. Xapaxrepuctuku CASE-cpencts.
Opranuzanys J0KyMeHTo000poTa U 3¢ deKTUBHOE
HPEICTaBICHAE CTPYKTYp U JAHHBIX TOKyMEHTOB.
/JTex/

OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

J1.1J11.2

JI1.3J12.1

J12.2J13.1
JI3.2

KonTtponsasie
BOIIPOCHI,
9K3aMeH

2.3

MNHucTpyMeHTanbHbIe CpeacTBa
ABTOMATU3UPOBAHHOI'O MPOCKTUPOBAHUSA
uH(popMaIOHHBIX cucTeM /Cp/

17

OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

JI1.1J11.2

JI1.3J12.1

JI2.2J13.1
JI3.2

KontponbHbie
BOIIPOCHI,
9K3aMeH

Pa3nen 3. UncTpyMeHTATbHBIE CPEACTBA
00padoTKH peryJIsIpHbIX BhIpaKeHHit

3.1

WHcTpyMeHTaIbHBIC CpecTBa 00paboTKH
peryasipHbIX BbIpakeHuii /Tema/

3.2

JuanexTs! perynspHbix Beipaxenuii: Perl, PRCE
(Perl-Compatible Regular Expressions), .NET,
Java, JavaScript, Python, Ruby.
IIporpamMMmupoBaHue ¢ IPUMEHEHUEM PETYIISIPHBIX
BBIPAKEHHI: JINTEPaIIbl PETYIISIPHBIX BBIPAXKEHUN B
HCXOJHBIX TEKCTaX, UMIOPTUPOBAHNE OHOINOTEKH
PEryJspHBIX BBIPAXKEHHH, CO3JJaHNEe 0OBEKTOB
pEryJspHBIX BBIPA)KEHUH, YCTAHOBKA N1apaMeTPOB
pEryJspHBIX BBIpaK€HUH, IPOBEPKA BO3ZMOKHOCTU
COBIAJEHUs B IIpeJeIax UCIIBITYEMO CTPOKY,
IPOBEPKA COBMAAEHUS CO BCEH UCIIBITYEMOM
CTPOKOM, U3BJI€YEHHE TEKCTA COBIAAEHMUS,
oIpezeneHue MO3UIUY U IJIMHbI COBIAJCHUS,
HU3BJICYCHHUEC 4YaCTHU COBIABUICTIO TCKCTA,
M3BJICUYCHHE CIIMCKA BCEX COBMAAEHUM, 00X0. Bcex
COBIIAJICHUI! B IIMKJIE, IPOBEPKA MOIYYEHHBIX
COBIAJEHUI B IPOrPaMMHOM KOJI€, IOUCK
COBIIAJEHUs BHYTPH JIPYroro COBIAJCHUS, 3aMEHa
BCEX COBIIAJICHUI], 3aM€Ha COBIAJEHUI ¢
HOBTOPHBIM UCIIOJIb30BAHUEM YacTell COBIAJEHUI,
pa3OueHue CTPOKH, MOCTPOYHBINH MOUCK. /JIek/

OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B

JI1.1J11.2

JI1.3J12.1

J12.2]13.1
JI3.2

Kontponbubie
BOIIPOCHI,
9K3aMeH

3.3

IIporpaMMupoBaHue ¢ IPUMEHEHUEM PETYISIPHBIX
BbIpaxkeHui /J1ab/

OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B

J1.1J11.2

JI1.3J12.1

J12.2]13.1
J13.2

Ortuer o
BBITIOJTHCHUH
1ab0paTOpHOI
paboTshL,
9K3aMEH




3.4 JlnanekTsl peryssipHbIX BeipaxkeHuid /TIp/ 1 OIlK-5.1-3 JI.1J11.2 Otuer o
OIIK-5.1-Y JI1.3J12.1 BBIIIOJTHEHUH
OIIK-5.1-B J12.2J13.1 MIPaKTUYECKOU

J3.2 paboTsl,

3K3aMeH

35 HHcTpyMeHTanbHbIC CpeicTBa 00pabOTKH 27 OIlK-5.1-3 JI.1J11.2 KontponbHbie
peryispHbIX BbIpaxkenuii /Cp/ OIlK-5.1-Y JI1.3712.1 BOIIPOCHI,

OIIK-5.1-B JI2.2713.1 9K3aMEH
J3.2
Paznen 4. UHcTpyMeHTA/IbHbBIE CPEACTBA
pacnapauieJMBaHUsI BIYHCJIEHUT B
HH(}pOPMALHOHHBIX CHCTEMAaX

4.1 HHcTpyMeHTalbHBIE CPECTBA pacHapasuieIMBaHus 0
BBIYMCIICHUH B HH(OPMAIIMOHHBIX cucTeMax /Tema/

4.2 [lonsATHE NapanaenbHbIX BEIYUCICHUI. 1 OIIK-5.2-3 J1.1J11.2 Kontponbusie
TpeboBaHus, TPUBOISIIUE K JOCTHIKCHUIO OIlK-5.2-Y JI1.3712.1 BOTIPOCHI,
napaiienu3ma. PexXuMbl BBITOTHEHUS OIIK-5.2-B JI2.2713.1 JK3aMeH
HE3aBHCHUMBIX YacTell mporpaMmel. [Ipumepst J13.2
MapaJuIeNIbHBIX BEIYUCIUTEIBHBIX CHCTEM
(cynepkoMIbIOTEPHI, KIIACTEPDI, HEPCOHANBHbIE
MUHU-KIacTepsl). Knaccudukarms
BBIYMCIIUTENBHBIX CUCTEM (IO criocobam
B3aUMOJICHCTBHS IIOTOKOB BBITIOJIHAEMBIX KOMaHA U
00pabaTbIiBaeMbIX JAaHHBIX ). XapaKTepUCTHKA
CHCTEMHBIX IIaTGOPM JUTS TIOCTPOSHUSI KIIaCTEPOB:

Microsoft Compute Cluster Server. TToka3sarenn

3G GEKTUBHOCTH NaPAIEILHOTO aJlTOPUTMA:
ycKopeHue, 3pPeKTUBHOCTh, CTOUMOCTh
BbIYMCIIeHUH. OLleHKa MaKCUMAaJIbHO JOCTIKUMOTO
napajuiesiu3Ma. AHalIu3 MacliTabupyeMOoCTU
MapauIeTbHBIX BEIYHCIeHUH. MonennpoBanne
napauieNIbHBIX MporpaMM. MeTouka pa3paboTKu
napaiesbHbIX aITOpUTMOB. /JIek/

4.3 PacnapanmienuBanue BEIYUCIEHUI MHOTOCIIONHON 1 OIIK-5.2-3 JIT.1JI1.2 KonTponbabie
HCKYCCTBEHHON HEMPOHHOM ceTH Ha s3bIKE OIlK-5.2-Y JI1.3J12.1 BOIIPOCHI,
nporpammuposanus C# /J1a6/ OIIK-5.2-B J12.2J13.1 9K3aMeH

J3.2
4.4 PacnapannenuBanue BEIYHCICHUI Ha S3BIKE 1 OIIK-5.2-3 JIT.1JI1.2 OTtuer o
nporpammupoBanusi C# /Tlp/ OIlK-5.2-Y JI1.3J12.1 BBITNIOJTHEHU N
OIIK-5.2-B J12.2J13.1 MPaKTUIECKOH

JI3.2 paboTsl,

9K3aMeH

4.5 WHCcTpyMEHTamBHBIE CPEICTBA pacnapalieTHBAHNS 28 OIIK-5.2-3 JIT.1JI1.2 KonTponbabie
BBIUHCIICHUH B MH(OpPMAIMOHHBIX cucteMax /Cp/ OIlK-5.2-Y JI1.3J12.1 BOTIPOCHI,

OIIK-5.2-B JI2.2J13.1 9K3aMeH
J3.2
Pasnen 5. BoicokoypoBHeBbIe CpeACTBa
NapajuieJIbHOr0 NPOrpaMMHUPOBAHUS 115
MHOTOSIIEPHBIX NPOLECCOPOB: OMOJIHOTEKHU
Microsoft Parallel FX u si3bix
nporpammupoBanus MC#
51 BBICOKOYPOBHEBBIE CPEICTBA MAPAILICIBHOTO 0

MPOrPaMMHUPOBAHHS 11 MHOTOSICPHBIX
npoueccopos: 6ubmorexn Microsoft Parallel FX u
S3bIK porpaMmupoBanust MC# /Tema/




5.2 Bubnmoreka Parallel Extensions to the NET 1 OIlK-7.1-3 JI.1J11.2 KontponbHbie
Framework. Koucrpyxuus Parallel.For. OIIK-7.1-Y J1.3712.1 BOIIPOCHI,
[TnaHnpoBaHKe KCIIOIHEHHS IPoIeccoB: WOrk OIIK-7.1-B J12.2J13.1 9K3aMEH
sharing — neHTpaan3oBaHHOE MIIaHUPOBaHKe, WOrk 3.2
stealing — metieHTpaIM30BaHHOE [IIAHUPOBAHHE.

Kounctpyxkius Parallel.Invoke. TIporpammuposamme
¢ ucnioss3oBanuem Task Parallel Library (TPL).
Kmacc System.Threading. Tasks.Future.
Koopauuupytomiue ctpykrypsl gaHHbix. PLINQ
(Parallel Language-Integrated Query) —
napauieNIbHbIi HHTETPUPOBAHHBIN S3bIK 3aIPOCOB.
O0paboTKa HCKITIOUCHUH C HCIO0JIb30BaHHEM
6ubnuoreku Parallel FX. Peanuzanus
koucTpykimii ContinueWhenAll u
ContinueWhenAny. AcCHHXPOHHOE BBITOJHEHHE
MIOCIIeI0BAaTENBHOCTH 3a/1a4. OXKuaaHne
3aBepIICHNST MHOXKECTBA 3a1a4. Peann3anus
koucrpykiuu ParallelWhileNotEmpty. Ouenka
IIPOU3BOIUTENILHOCTH MTAMATH C IOMOIIBIO TECTa
Random Access. BEICOKOYPOBHEBBIH SI3bIK
napajiensHoro nporpammupoBanus MC#. Async-
u movable-meromsr. Kanassr u 06paboTunkm
KaHAJIBHBIX co00MIeHni. CHHXPOHU3AIHS B SI3bIKE
MC#. TIpumeps! IporpaMMUpPOBaHUS Ha SI3bIKE
MCH. /JIex/

5.3 H3yueHre HHCTPYMEHTAIBHOTO CPEJICTBA 1 OIlK-7.1-3 JI.1J11.2 Otuer o
MapajiebHOr0 MPOrpaMMUpPOBaHHS — OHOINOTEKH OIlK-7.1-Y JI1.3712.1 BBITIOJIHEHUA
Microsoft Parallel FX /J1a6/ OIIK-7.1-B J12.2J13.1 11abopaTopHOi

JI3.2 paboTHI,
9K3aMeH

5.4 W3yuenne HHCTPYMEHTAILHOTO CPENICTBA 1 OIIK-7.1-3 J1.1J11.2 Otuer o
MapauIeIbHOTO MTPOTPaMMHUPOBAHUS — SI3BIKA OIIK-7.1-Y JI1.3J12.1 BBITIOJTHEHUH
MC# Mlp/ OIlK-7.1-B JI2.2J13.1 MPAKTUYECKOM

JI3.2 paboTHI,
9K3aMeH

55 BrICOKOYpOBHEBBIE CpeICTBA TAPAILICITHHOTO 28 OIIK-7.1-3 JI.1J11.2 KontponbHbie
MPOrpPaMMHUPOBAHUS AJI1 MHOTOSIIEPHBIX OIlK-7.1-Y JI1.3J12.1 BOIIPOCHI,
mporeccopos: 6ubmmorekn Microsoft Parallel FX u OIIK-7.1-B J12.2J13.1 9K3aMeH
s136IK TiporpammupoBanust MC# /Cp/ JI3.2
Paznen 6. UncTpymMeHTAIbHBIE CPEICTBA
NMPOEKTHPOBAHMS HHTEJVIEKTYAJbHBIX
MHPOPMAIMOHHBIX CHCTEM

6.1 HHcTpyMeHTanbHbIe CPeCTBa MPOSKTUPOBAHMS 0
HHTEJUIEKTYaIbHBIX HHPOPMAMOHHBIX
cucrem /Tema/

6.2 CrannapTsl pa3pabOTKH MHTEIICKTYaIbHBIX 1 OIIK-7.2-3 JIT.1J11.2 KonTponbusie
nH(OpMAaMOHHBIX cucTeM. VIHCTpyMeHTaIbHbIE OIIK-7.2-Y JI1.3J12.1 BOIIPOCHI,
cpencTBa pa3pabOTKU HHTEIUICKTYaIbHBIX 1 OIIK-7.2-B JI2.2J13.1 9K3aMeH
areHTHO-OPUEHTHPOBAHHBIX NPHIOKEHUH. /JIex/ JI3.2

6.3 W3yueHne MHCTpYMEHTANIbHBIX CPEACTB 1 OIIK-7.2-3 JI1.1J11.2 Otuer o
Pa3pabOTKH MHTEIUIEKTYaIbHBIX OIlK-7.2-Y JI1.3J12.1 BBITNIOJTHEHU N
npusioxeHuit /J1a6/ OIIK-7.2-B J12.2J13.1 nabopaTtopHoi

JI3.2 paboTsl,
9K3aMeH

6.4 W3y4yeHne HHCTpyMEHTAIBHBIX CPEICTB 1 OIIK-7.2-3 JI1.1J11.2 Otuer o
pa3paboTKH areHTHO-OPUEHTHUPOBAHHBIX OIlK-7.2-Y JI1.3J12.1 BBITNIOJTHEHU N
npuitoxenui /TIp/ OIIK-7.2-B JI2.2J13.1 MIPaKTUYECKOU

JI3.2 paboTsl,
9K3aMeH

6.5 WHcTpyMeHTanbHbIE CPEICTBA TPOSKTUPOBAHUS 28 OIIK-7.2-3 JI1.1J11.2 Kontponbubie
UHTEJUIEKTYallbHbIX HHPOPMALUOHHBIX OIIK-7.2-Y JI1.3J12.1 BOIIPOCHI,
cucrem /Cp/ OIIK-7.2-B JI2.2713.1 JK3aMeH

J13.2

Paznen 7. IIpomesxyTouHas aTTecTanust




7.1

IToaroroBka K 3K3aMeHY, HHAsE KOHTAKTHAsS
pabora /Tema/

7.2

[Tpuem sk3amena /MIKP/

0,35

OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
OIIK-5.1-3
OIIK-5.1-yY
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIIK-7.2-B

JI1.1J11.2

JI1.3J12.1

J12.2]13.1
JI3.2

3auer

7.3

ITonroTroBka K 9k3aMeHy /DKk3aMeH/

8,65

OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-yY
OIIK-5.2-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIIK-7.2-B

J1.1J11.2

JI1.3J12.1

J12.2]13.1
JI3.2

3auer

7.4

Koncynpranus nepen sx3amenoM /Kuc/

OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-¥Y
OIIK-5.2-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIIK-7.2-B

JI1.1J11.2

JI1.3J12.1

JI2.2J13.1
JI3.2

3auer




7.5

Konrposbnas padora /Kp3/

10

OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIIK-7.2-B

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
J3.2

Ortyer o
BBIIIOJHEHUU
KOHTPOJIbHOU
paboThl, 3aueT

5. OHEHOYHBIE MATEPHAJIbI I10 JUCHHUIIJIMHE (MOY JIIO)

OrneHOuHBIE CpelCcTBa MO AUCHUILIHHE "MHCTpyMEeHTalIbHBIE CpeIcTBA HHPOPMALMOHHBIX CHCTEM" TIPE/ICTaBIICHBI B IPHIIOKECHUH K
paboueii mporpamMMe JUCIUILTAHBL

6. YYUEBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEepaTypa

Ne ABTOPBI, COCTaBUTENIN WsnatensctBo, | KommuectBo/
roj HazBaHue ObC
JI1.1 |Buuyrosa A. A. HHcTpyMeHTanbHbIe cpecTBa HHPOPMALMOHHBIX CUCTEM : Tomck: 978-5-4387-
yueOHoe nocobue Tomckwuii 0574-1,
nostexHuyeck | http://www.ipr
it bookshop.ru/5
VHHUBEPCHTET, 5190.html
2015, 136 c.
JI1.2 | Mopo3sosa E. . HHCcTpyMeHTaIbHBIC CpeICTBA HH(POPMALIMOHHBIX CHCTEM : HoBocubupck: |2227-8397,
yuebHOe mocodue Cubupckuii http://www.ipr
rocymapcrBenn | bookshop.ru/9
Bl 0585.html
YHUBEPCHUTET
TENICKOMMYHHKA
UHA U
HH(POPMATHKH,
2018, 91 c.
JI1.3 | Bunoxypckuit [1. JI., WHcTpyMeHTanbHbIe cpecTBa HHGOPMALMOHHBIX CHCTEM ! CraBponosns: 2227-8397,
Kpaxorkuna b. B. yueOHoe nocobue (Kype JIeKIUi) Cesepo- http://www.ipr
Kagka3ckuit bookshop.ru/9
(henepanbHbIA 2546.html
YHUBEPCHTET,
2018, 165 c.
6.1.2. lonoHUTEIbHAS TUTEPATypa
No ABTOPBI, COCTaBUTEIN WznarenscrBo, | KommdectBo/
roj Ha3BaHue ObC
JI2.1 |[IlubanoB B.A. HHcTpyMeHTanbHbIE CPEeCTBa MPOSKTUPOBAHHUS IPOTPAMMHOTO Psizanp: PUL] https://elib.rsre
obecrneyeHns: BCTPOEHHBIX cucTeM. U.2 : MeTouueckue PTPTY, 2017 u.ru/ebs/downl

YKa3zaHusa

0ad/596




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC
JI2.2 |Iu6anos B.A. HHCTpyMeHTaIbHBIE CPECTBA MPOEKTHPOBAHMS TPOTPAMMHOTO Psizann: PUL] https://elib.rsre
obecrieyeHust BCTpOeHHBIX cucTeM. U.1 : Meroanyeckue PI'PTY, 2016 u.ru/ebs/downl

yKa3aHus 0ad/2363

6.1.3. MeTroanueckue pa3paboTku

Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuectso/
rof Ha3BaHue ObC
JI3.1 |TaBpunosa A.W., WHCTpyMeHTaNbHBIC CPeICTBA NHPOPMAITMOHHBIX CHCTEM. Psizanp: PUL]L https://elib.rsre
Mapxkun A.B. VYupasnenue Bepcusmu : MeTOIHUECKAE YKa3aHHs PI'PTY, 2013 u.ru/ebs/downl

0ad/2149

J13.2 | Edumor A.N.

HHcTpyMeHTaIBHBIE CpeNcTBa pa3paboTKU MPOrPaMMHOTO
obecrieyeHus: MEeTO/I. yKa3. K j1ab. paboram : Meroanueckue
YKa3aHHs

Pazans: 2020

https://elib.rsre
u.ru/ebs/downl
0ad/2772

6.3 l'[epeqel-[b NnporpaMMHoOro odecneyeHus1 U an)opMaunonmﬂx CIIPABOYHbIX CHCTEM

6.3.1 IlepeyeHb JTUIEH3HOHHOTO H CBOOOAHO PACNPOCTPAHSIEMOr0 MPOrPAMMHOI0 odecrevyeHusi, B TOM YucJjie

OT€YECTBCHHOI'0 IIPOU3BOACTBA

HanmenoBanue

Onucanmne

OnepanuonHas cuctema Windows

KOMMep'{CCKaSI JIMICH3 WA

LibreOffice

Csoboauoe [10

Visual studio community

Cso6oauoe [10

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 [ Cucrema KoncynsrantlIlitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

254 y4eOHO-aIMUHHCTPATUBHEIN KOpITyc . Y4yeOHas ayauropus kadeapsr ACY s mpoBeAeHHS 3aHATHIA JIEKIHOHHOTO
1 THIA, TPYIIIOBBIX U UHIMBUIYaJbHBIX KOHCYIBTAIMH, TEKYIIEro KOHTPOJIS U NPOMEXYTOYHOH aTTecTannu 64 mecra, 1
npoekTop, 1 9kpaH, | KOMIBIOTEp, ClIENUATH3NPOBaHHAsT MeOeIb, MapKepHas JOCKa

2 118 yueOHO-aJMUHUCTPATUBHBIA KOpIIyc. YueOHast ayAUTOpUS IS IPOBEICHUS NPAaKTUIECKUX 3aHATUH, 1aO0paTOPHBIX
pabor 21 ITIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gb
3 127 y4eOHO-aAMIHUCTPATHBHEIA KOpITyc. YueOHas ayTuTOPHs JUI POBEICHHS IPAKTHIECKNX 3aHATHH, Ta00paTOPHBIX

pabor 25 TIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gb

8. METOAUYECKHUE MATEPHAJIbBI IO JTUCIHUIIJIMHE (MOZYJIIO)

MeTO,HI/I‘-IGCKI/Ie YKa3aHus 110 OCBOCHHUIO AU CHUIIIIMHBI "I/IHCprMeHTaJ'H:HI)Ie Cpe€acCTBa I/IH(bOpMaHI/IOHHLIX crucreM" IpEeaACTaBJICHBI B

MIPUJIOKEHUH K paboyeil mporpaMme JUCIUTUINHBL

JIOKYMEHT MOAMUCAH 3NEKTPOHHOW NOAMMUCHIO

NnoAannCAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreii ViBaHoBWY,
3ABEAYHOLLMM 3aBeaytowmin kaceapoii ACY

KA®E/PbI

NnoAnnCAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreit MBaHOBMY,
3ABED,VIOLuVIM“ 3aBenytowmii kadeapoit ACY

BbIMYCKAKLLEN

KA®E/PbI

noAarnncAHO ®rboy BO "PrPTY", PIPTY, Ep3binésa AHHa AnekcaHapoBHa,
HAYAJTbHVUKOM YPOIM HavanbHuk YPOI

Onepatop 340 000 "KomnaHus "TeH3op"

MpocTtas noanucb

Mpocrasa noanucb

MpocTtas noanucb




