MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Jexan ®UuBT

YTBEPXJIAIO /A.A. Kpeuetos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

22.08.2025 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.4 ITapannenbHoe MpOrpaMMHUPOBAHUE

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(ceranbHOCTD)

09.03.04 TIporpamMmMHasi UHKEHEPUS

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

Pa3paboTka nporpaMMHBIX CHCTEM M CHCTEM HCKYCCTBEHHOTO

HHTCIIJICKTA

HamnpasienHocTh
Kypc 3
Cemectp 5

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

1441 4

18

36

54

90

(rom)

4aCcOB/3aYETHBIX CIAUHUIL
qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmanbHOCTH) 09.03.04 [IporpaMMHast HH)KEHEPUS

[TporpamMmmy cocTaBuIu:

3aBeAyIOIMNA Kadeapoi NuCII COI'JTACOBAHO A.B. bopoaun
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa nadpopmaTuku u CHCTEMHOTO TPOrPAMMHUPOBAHUS

(HaumeHoBaHME Kadeapsl)
22.08.2025 pOTOKOJ Ne 1

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO A.B. boponun

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO A.B. boponun

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO A.A. Kpeueros

(1.0. ®amumnus)

Okcnept(bl): I'anouxun Anexkcanap Bragumuposud, reaepanbhbiii aupekrop OO0 «Tpasan
Jlaiin"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 25.08.2025 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. IIK-1 [IK-1.1 3naer 3HAHMsA: 3HAET COBPEMEHHBIE TEXHOJIOTUU
Bnanenue COBpPEMEHHBIE pazpabotku 10 (cTpykTypHOE, OOBEKTHO-
HaBbIKAMU TEXHOJIOTUH pa3paboTKK |OPUEHTUPOBAHHOE).
ucnionb3zoBanus |I10 (cTtpykrypHoe, YMEHUs:
Pa3IMYHbIX 00BEKTHO- HABBIKH:
TEXHOJIOTH OPUEHTUPOBAHHOE)
pa3paboTku [K-1.2 Ymeer 3HAHMSA:
HPOTPaMMHOI'O  (HCIIOJIB30BATH YMeHHsA: YMEET UCIO0Ib30BaTh COBPEMEHHBIE
obecreueHust COBpPCMCHHBIC TEeXHOJIOTUHU pa3pa60TKH T10.
TEXHOJIOTUH Pa3paboTKU |gaBbIKH:
10
I1K-1.3 meeT HaBbIKK ~ |3HAHUA:
HCIIOJIH30BaAHUS yYMEHHUs:
COBPEMCEHHBIX HABBIKH: IMEEeT HaBBIKM HMCIOJIL30BAHUS
TEXHOJIOTHI pa3pabOTKHU  |coBpeMEeHHBIX TEXHONOTHH paspadoTku I10.
110

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuumninHa OTHOCUTCS K 4YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI
OIIOIL

JucnunnuHa sBIseTcs 00s53aTebHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3asBICHHBIX  KOMIETEHLMH  HEOOXOAMMBI — 3HAHMS
NpeANecTBYIOMUX AuciuiinH: Frontend-nporpammuposanue (ITK-1)

N3yuaemass JOUCHMILIMHA SIBJISETCS OCHOBOM JJIsl MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITCTCHIIMI B CJEAYIOMIMX AUCHMIUIMHAX: PacrnpenenenHoe mnporpammupoBanue (I1K-1),
[TepcnextuBHOe mporpamMHoe obecnedenue (IIK-1), Texnomorust pa3paboTKu HPOrpaMMHOIO
obecneuenus (I1IK-1), Komneiorepnas rpaduxa (IIK-1), OcHOBbI TreHEepaTUBHBIX CHUCTEM
uckyccreHHoro unremiekra (I1K-1), UenoBeko-mammunoe B3aumoaeiicteue (I1K-1), bonbmme
a3bikoBble Mojenu (I1K-1), [Tpoextupoanue urp (I1IK-1), Cuctemsl BUpTYyaabHOU U JOTOTHEHHOM
peansHocTH (I1K-1); mpaktukax: I[IpomsBoacTBeHHast mnpakTHka. I[IpoeKTHO-TeXHOJIOrHUYECcKas
npaktuka (I1K-1); rocynapcrBenHoi uroroBoii arrectrauuu B gopme: [loaroroBka k mpoueaype
3alIMTHI ¥ 3aIlIMTa BHITYCKHOM KBanupukanronHon padotsr (ITK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, IMPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMH ~ CTPATETrMYECKUMH TEXHOJOTHSIMH SIBIISTIOTCS: TUCKYCCHOHHBIC, HMHUTAIIHOHHOE
MOJICIIMPOBAaHKE, HCCIENOBATEIbCKUE, JICKIMOHHBIC 3aHATHS, MPAKTUYECKHEe U J1abopaTOpHBIE
3aHATHS, TIPOIEIYPhl CAMOOOYUYCHHS, JOCTYIT 00ECIICUNBACTCS C MIOMOIIBIO JICKTPOHHOTO Kypca H
cepBrcoB 00pa3oBaTellbHOTO TopTasia NIty Ha tardgopme Ims moodle (elearning.volgatech.net),
WHTETPUPOBaHHOTO ¢  denepadbHold  TuiatgopMoii THC cmoc  online.edu.ru  OTKPBITHIN
oOpa3oBaTenbHbIN opTan (mooped.net).

Ha poctmkeHHe KOHKPETHBIX IIeJiel OOyYeHHWs HalpaBJICHbl MPUMEHSIEMbIE TaKTHYECKUE
TEXHOJIOTUH: 33JaHus, KJIacCu4ecKas JICKIHs, PoOIeMHas JIEKIUS, JEKIHS C 00CYKICHHEM HOBBIX
HAYYHBIX JOCTIKEHHI B cepe UM TI0 pe3yiibTaTaM KOH(EPEHIIUHN U yOJIMKAUHI | Jp.), CEMUHAPbI
C UT-MIPAKTHKaMH, KOHKYPCBI, XaKaTOHBbI, KEWC-YeMIHOHATHI, MAacCTep-KJIAcChl, KOMAaHIHbIC
NPOCKTHBIC 3aJIaHUS U JP.

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

5 cemecTp
B . Konnuectso | Dopmupyemsbie
Wbl U TEMBI 3aHATUN
4acoB KOMIIETEHIIMH
IToToku. IIpUMUTHBBI CHHXPOHHM3ALMH. 58 IK-1
Jlekuus. Jlekuus Nel. BBenenue B napamiesibHOE 2
IporpaMMUpOBaHue. ACUHXPOHHbIE OIIepallK KaK 4acThb
napajuleJIbHOro nporpaMmupoBanus. [10Toku, IpUMHUTHUBBI
cUHXpoHu3aMu B C++. IIpuBs3Ka K sIpaM.
Jlexuus. Jlekuust Ne2. I[IpoGiieMbl MHOTOITIOTOYHBIX MPUITOKEHHUH. 2
Jlexuus. Jlekuust Ne3. [IpyMUTHBBI CUHXPOHHU3ALUU TOTOKOB. 2
JlaGopaTtopHast pabota. JlabopaTopnas padora Nel. [Ipaktrueckue 4
IIPUEMBI IIOCTPOEHUSI MHOTOITIOTOYHBIX MPUIIOKEHHH.
JlaGopatopHas pabota. JlaGopatopHas padota Ne2. CuHXpOHHU3AIUS 4
IIOTOKOB.
3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBHIIIOJIHEHUE
1. ITpopabOoTka JIeKIHii.
2. IToaroTroBka k 1ab0opaTopHbIM paboTam.
3. U3ydenue napamieabHOU 00pabOTKU MAacCCUBOB JIaHHBIX IIPU
IIOMOILHY ITOTOKOB 44
Opraau3zanus napajajiejbHbIX BHIYHCIECHUH 86 IIK-1
Jlexums. Jlekuus Ned. [TapannenbHble BBIYUCIEHUS B KOHTEKCTE 4
IIPOLIECCOB.
Jlexmms. Jlexrust NeS. [Ty moTokoB. 2
Jlexuust. Jlekuus Ne6. OcoOeHHOCTH apaieIbHOTO 2
nporpamMmMupoBanusg Ha OpenMP.
Jlexuust. Jlekuus Ne7. OcoOeHHOCTH NapajieIbHOTO 2
nporpammuposanus Ha Task Parallel Library.
Jlexuust. Jlekuus Ne§. OcoOeHHOCTH NapaieIbHOTO 2
nporpammupoBadus Ha PLINQ.
JlaGopatopHas paborta. Jlaboparopnas padota Ne3. ITapannensHoe 4
IPOrpaMMUPOBAHUE C MCIIOIb30BAHUEM MIPOLIECCOB.
JlaGopatopHas pabota. Jlaboparopnas pabota Ned. CeteBoe 4
B3alMOJICHCTBUE.
JlaGopatopHas pabota. JIaboparopnas pabota Ne5. OpenMP. 8
JlaGopatopHas pabota. Jlaboparopnas pa6ota Ne6. Thread support 6
library.




JlaGopaTtopHnast pabora. JlabopaTopHas padora Ne7. [lapamnensHoe 6
nporpaMmuposanue Ha C#.

3anaHus U1 CAMOCTOSTEIILHOW PabOThI, B TOM YHUCIIE BBITIOJTHEHUE
1. ITpopaOoTKa JIEKIHIA.

2. IloaroTroBka K 1a00paTopHBIM paboTam.

3. M3ydenue napamienbHoi 00pabOTKH MAaCCUBOB JIaHHBIX C
ucnosbs3oBanueM PLINQ 46

WHas koHTakTHAs padora: 0

Pasmen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTICLATITMHBI

W3yueHne AMCUMIUIMHBI PEKOMEHJYeTCS HadaTh C O3HAKOMJICHHs ¢ pabodell mporpammoi, ee
CTPYKTYpOHl U coJep)KaHHEeM pa3fesioB. Y4eOHbII Marepual CTPYKTYpPUpPOBaH, HU3Yy4EHHUE
JUCUHUILIIMHBI OCYILECTBIISIETCS] B TEMATUYECKOM NOCIE0BATEIbHOCTH.

3aHfITUS  JIEKIIMOHHOTO THIA JAIOT CHCTEMAaTU3MPOBAHHBIE 3HAHMS MO  JAMCLUIUIMHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJee CIIOKHBIX U Ba)XXHBIX BOIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATUH PEKOMEHAYETCS] BECTH KOHCIIEKTUPOBaHUE yueOHOro Marepuaia; oopaiiarb BHUMaHUE Ha
(GOpMYyJIUPOBKM U KaTEropuH, pacKpbIBAIOIIUE CYTb MPOOJIEMBl, SBJIEHUS WM TPOIEcca;
3a(hUKCHPOBATh BBIBOJIBI U MPAKTHUECKUE PEKOMEHIALINH.

IlogroroBka K 3aHATHAM CEMHUHAPCKOIO THIA BKIIOYAECT O3HAKOMIICHME C  IJJAHOM
71ab0paTOPHOTO 3aHATUS; PAOOTy C KOHCIEKTOM JIEKIMi, BBIMOJIHEHHE JIOMAIHEro 3aJaHus,
paboty ¢ y4eOHOI W y4eOHO-METOJIMYECKOW IJIUTEepaTypoil, HayYHbIMU M3AAHUAMU H
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU pPECYpPCaMM, PEKOMEHJOBaHHBIMU paboueil mporpammon
JTUCIUIUIAHBI.

ConeprkaHuie caMoOCTOSATEIbHO PadoThI ONpenensieTcs padodeld MporpaMMoON TUCIHILIHHEI,
ONCHOYHBIMU W MCTOAWYCCKUMH MaTcpruajiaMu, 3aJaHUsIMU W YKa3aHUsIMU HPCroaaBaTelis.
CamocTosTenbpHass paboTa MOXKET OCYIIECTBISTHCS B ayJUTOPHOM M BHEAyIUTOPHON Qopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSITENIbHON pabOThl SBISIETCS AJIEKTPOHHAS
nH(pOpMaIIMOHHO-00pa3oBaTebHAsl Cpella YHUBEPCUTETA, KOTOpas o0ecrneymBaeT JIOCTYI K
oOpa3zoBarenbHOM  Mporpamme, pabouell  mporpamMme  JIUCHUIUIMHBIL, K  DJEKTPOHHBIM
OMOIMOTEYHBIM cHCcTeMaM, TPO(eCCHOHATBFHBIM 0a3aM JaHHBIX U HH()OPMAIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

I/I3y‘{eHI/IC JUCHUITIIMHBI BKIIFOYACT BBIINNIOJIHCHHUEC HaGOpaTOpHBIX pa60T.
HCpI/IOIlI/IqHOCTB MMpOBECACHU, (I)OpMBI TCKYIICTO KOHTPOJISA YCIIEBACMOCTHU, CUCTEMA OILICHUBAHUA
X0J4a OCBOCHH AVCHUILINH MPEACTAaBJICHEI B pa6oqe171 mporpamMmme.

®dopMoOl TPOMEKYTOUYHOW aTTECTAllMU MO JUCIUIUIMHE SIBISETCS OalTbHO-PEUTHHTOBBIN
KOHTPOJIb.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METOIMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIeUEHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUEBHBIE, YYHEBHO-METOAMYECKHWE U HAYUYHBIE U3JAHUA
1. |Cepmok, 1O. II. IlapamnenpHO€ NpOrpaMMUPOBAHUE IS

MHOTOSIJICPHBIX  MPOLIECCOPOB  [DNEKTPOHHBIN pecypc] /
Ceparok HO. II., ITetpoB A. B. 2-e u3n. Mocksa: UHTYUT,
2016. - 170 c.

https://e.lanbook.com/book/1
00357

2. |JleBu~H, M. II. IlapamienbHoe HNPOrpaMMHUPOBAHUE C
ucnosib3oBanueM OpenMP [Dnexkrponnsiii pecypce] / Jlepun| https://e.lanbook.com/book/1
M. II. 2-e m3a. MockBa: MUHTYUT, 2016. - 133 c. ISBN 978- 00358
5-94774-857-4.

3. |AntonoB, A. C. IlapamnenbHoe mNporpaMMHpPOBaHHE C
ucnosb3oBanueM TexHosioruu MPI [Dnextponnsiit pecype] /| https://e.lanbook.com/book/1
AntoHoB A. C. 2-e u3x. Mocksa: UHTYUT, 2016. - 83 c. 00359

4. |Typanbuyk, K. A. IlapannenbHoe HmporpaMMHUpPOBaHHUE C
nomortipio s3bika C# [Dnekrponnsiit pecype] / Typamsuyk K. | https://e.lanbook.com/book/1
A. 2-e m3n. Mocksa: UHTYUT, 2016. - 189 c. 00360

5. |Omnepauuonneie cuctembl. lIporpamMHOe  obOecrieueHue
[DnexTponHsbIit pecype] : yueonuk. Cankr-IlerepOypr: Jlans,| https://e.lanbook.com/book/1
2020. - 248 c. ISBN 978-5-8114-4290-4. 31045

6. |CrapoBeposa, H. A. OnepanuoHHBIE  CHCTEMBI

[DnexTpoHHbIil pecypc] : yueOnuk / H. A. Crapoepona.

https://e.lanbook.com/book/2

Cankr-IlerepOypr: Jlans, 2022. - 308 c¢. ISBN 978-5-8114- 07089
4000-9.
6.2. MarepuanbHO-TeXHUYECKas 6a3a U IporpaMMHOe oOecrieueHe
NeNe | Ayauropuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTAlNU
1. 427 (1) MoOunbHblii  Tenedpon  Samsung|Microsoft Windows
Galaxy A7 (2), MoOunbHbili TenedoH|Enterprise, CrnpaBounas
Samsung Galaxy S9+ (2), HoyrOyk|mpaBoBas cucrema
Apple MacBook Prol3 with Retina|"Koucynprantr  Ilmroc",
display and Touch Bar Mid2017 (1),(Microsoft Office
[Mnanmer Apple i1Pad 2018 (1),|Standard, Arent Dr.Web,
[IpoexTop mynbrumenuitabiii Hitachi|Kommiaext I'APAHT-
CP- RX94 (1), Cmaprdpon APPLE|Macrep, Microsoft
iPhone 8 Plus 64 Gb,MQ8L2RU/A,|Access, Microsoft Visio
cepsrii (1), Cmaprdpon APPLE iPhone|Professional,  Microsoft
X 64 Gb,MQAD2RU/A, |Project Professional,
CepeOPHUCTHIi (1), [Inem|Microsoft Visual Studio
BuptyansHoi peanbHOocTH HTC Vive|Enterprise, Kommuext 1O
(2), Kommnekt yaeOHo#t mebenu (1)  |my1s pemieHuss OCHOBHBIX
10JIb30BATEIbCKHUX 3314
2. 429 (111) INK RAMEC GALE/i7- Microsoft Windows




3770/B75M2x4DDR3/GTX650/500S
ATA3/mouut.LCD PHILIPS
23,6"knmaB.,m  (8), IlpuaTep HP
LaserJet Professional P1102 (1),
[TpoexTop VIEWSONIC PJD6550LW
oensiit (1), Kommuekr y4eOHoOM
Mebenu (1)

Enterprise,
paBoBast
"KoncynbTaHT [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
JUISL PEIICHUsST OCHOBHBIX
10JIb30BATEILCKUX 33144

CnpaBoyHas
cucrema

521 (1) Komrutekt yaebnoit mebenu (1) Microsoft Windows
Enterprise, CnpaBounas
paBoBast cucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arear Dr.Web,
Kommekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JUIL PEIICHUs] OCHOBHBIX
10JIb30BAaTEIbCKHUX 33124

522 (1) Amnammzarop cmektpa NS-30A (1),[Microsoft Windows

AntenHa M102 B kommul. ¢ kabenem|Enterprise, CrnpaBounas
BY TNCm-SMAm (1), biaok nutanus (npaBoBas cucreMa
nabopat. HY 3003 D-3 (1), Buemnuii|"Koncyneranr  Ilmroc",
HDD WD 2TB 3.0, 3.5"USB (1),|Microsoft Office

Buemnuit Hakomutens 1 Seagate
Original USB 3.0 4 Tb (1), Buemnuii
HaKOIIUTEb ¢uemika USB
TRANSCEND Jetflash 780 64 Gb (1),
['uraGuTHBIHI YIPABJIAEMBIN
komMmyTarop Ha 16 moptoB (1),
Wsmepurens CN -801 HP (1),
Konmgunmonep AEG ACS-09HR (1),
MHoro¢yHKIIHOHATBHBIN

WU3MEPUTEIIbHBIN pubop (1),
Monutop 20 "Beng FP 202W (2),
Monutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 JlazepHslit
Canon i-Sensys MF226 (1), HabGop
BY nepexoauukos (1), Hoyroyk Dell
Latitude E6520 Intel Core 15
Processor 2520M 15,6" (2), HoyTOyk

Standard, Areat Dr.Web,
Kowmmiekt I'APAHT-
Macrep, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJid pCHICHUS OCHOBHBIX
II0JIb30BATCJIBCKUX 3a1a4




TOSHIBA Satellite L655-1H2-RU
(1), Masnpuas cranuua AOYUE 968
(1), TIlepexmouatenr ZX80-DR230
(1), IlepconanbHblii KOMIBIOTED 3
Atlant A2X4/4G(3)/512Mb/mMonuTOp
IIlyama 2209/3Y (1), IIK RAMEC
GALE LCD LG 23"/Intel i5

4590/MSlI B85M-
E45/2x4DDR3/GT740
2Gb/500Gb/xnaB (28),

[IpeobpazoBarens SP-200-24-AC-DC
B Koxkyxe 199x99x50mm (1), IIpuemo-
nepeaaronas IPOrpaMMHO-
KOH(HUryprpyemasi paaroruiatpopma
G32 (1), [Ipunrep Canon LBP 2900
na3epHbli ¢ kabenem (1), IIpoexTop
mynsTuMeanitabiii Hitachi CP-EX250
(1), Ilpoexktop MynIbTUMEIUNUHBIN
Hitachi CP-EX25IN (1), Cucr. 6ok
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Gb/DVD-
RW/K+MBIIb+KOBpUK (1),
Cucrem.6mok CPU Intel Core i7-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +KJ1aB, (1),
Cranok cBepmwibHbll 350 BT (1),
VYHuBepcaibHas IpuéMo-Tiepeaatonias
wiargopma  AAS  NPOEKTHUPOBAHUS
CBY-cucrem KOMILL.ME (1),
Yeunurens LZY-22 (1), Ycunurens
ZHL-3A-S (1), Kommnekt y4eOHOI
mebenn (1)

Pazpnen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBL ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITCpI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOCHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (YeTKOCTh, TPAMOTHOCTb H3JIOKEHHS Marepuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMCHHC NPUMCHATDH TCOPCTUUCCKHUEC 3HAHUA IIPU PCIICHUU IMPAKTUYCCKUX 3aJJaHUM.

[ITxana oneHBaHMS MTPEACTABICHA HIXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHb MIPOSIBIISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOIyCKaTh ~ HETOYHOCTM B WU3JIOKEHUU  MaTepuana,

HE/IOCTaTOYHO TMpaBHIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHCHUN IPAKTUYECKUX 3aJaHUMN.




[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSAET TEOPETUYESCKUE IIOJNIOKEHUA IIpH  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBbIKaMU U IPpUEMaMHU UX BBIITOJHCHUA

Bricoknii ypoBeHb |OOydJaromuiicss TJIyOOKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUS C MPAKTHKOM, MpPU 3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOIHO  CIpaBISICTCI C
3alayaMM, BONPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUs
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEPATypO, TMEPUOIUYECKUMH HU3JAHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATHIC PEIICHHS, CBOOOIHO BIANEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MpPHEMaMHU  BBINOJHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIEBAEMOCTH OOecredyrBaeT OICHHMBAaHHE XOJ1a OCBOCHHUS JUCIUILIAHBI
(MOAyJIs1) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOM KapTol AucHUIUIMHBL [lOpsSAaoK cocTaBieHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIrs 00yJaromuxcst
[TpomexyTouHast aTrTecTanysl 00y4yarouIMxcs HalpaBjieHa Ha OICHHUBAaHHE PE3yIbTaTOB OOy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (OHJAa OIEHOYHBIX CPEICTB IO
0o0pa3oBaTeNbHON IpOrpaMMe.

1. Y710 Ha3bIBAETCA rOPU3OHTA/IbHbIM MacWTabrMpoBaHnem 6a3bl 4aHHbIX?
1. PasbueHune 6a3bl 4aHHbIX HA HECKOJIbKO 633, 0AMHAKOBbIX MO CTPYKTYPE, HO PasHbIX Mo
HaNo/IHEHMUIO.
2. PasbueHune 6a3bl 4aHHbIX HA HECKO/IbKO 6a3, pa3HbIX MO CTPYKTYPE M HAMOHEHMIO.
3. MN3meHeHWe CTPYKTYPbl XpaHeHMA 0A4HOM AN HECKOIbKMX Tabanu, BHYTPU ogHOM 6asbl

OAHHbIX C LLe/1blo YCKOPEHMS A0CTyNa K AaHHbIM NyTeM pasgeneHns pasHbiX AaHHbIX MO
pa3HbIM GU3NYECKUM pannam.

4. M3meHeHMe CTPYKTYPbl XpaHEHMA OAHON UAM HECKOIbKUX TabanL, BHYTPU O4HOM 6a3bl
OAaHHbIX C LLe/Iblo YCKOPEHMA A0CTYNa K AaHHbIM MyTeM PacnosIoKeHUs AaHHbIX B O4HOM
¢dusmyeckom daine.

2. Y10 Ha3sbIBaeTcA BEPTUKA/IbHbIM MaCLIJTa6MpOBaHMEM 6a3bl ,EI,aHHbIX?

1. Pa3bueHune 6a3bl AaHHbIX HAa HECKOJIbKO 6a3, 04MHAKOBbIX MO CTPYKTYPE, HO Pa3HbIX Mo
HanoNHEHMUIO.




Pa3bueHune 6asbl AaHHbIX Ha HECKOJ1IbKO 633, Pa3HbIX MO CTPYKTYpPE N HAMOJTHEHWIO.

MN3meHeHWe CTPYKTYPbl XpaHEHMA OAHOM AN HECKOIbKMX Tabanw, BHYTPU o4HOM 6a3bl
OaHHbIX C LLe/Iblo YCKOPEHMA AOCTYNA K AaHHbIM NyTeM pa3aeneHusa PasHbIX AaHHbIX Mo
pa3sHbiM dpusnyeckum darinam.

MN3meHeHMe CTPYKTYPbl XpaHEHUA O4HOM UK HECKOJIBKMX TabanL, BHYTPU 0AHOM 6a3bl
OAHHbIX C LLe/1blo YCKOPEHMSA A0CTYNa K AaHHbIM NMyTEM PaCcrofOKeHUA AAHHbIX B OL4HOM
dusnyeckom daiine.

Kakaa anpekTnea Komnuaatopa o6basaaeT Hayano 6i1o0ka OMP

1.

2.

3.

4.

#omp
#pragma omp
#block omp

#start omp

Kakolt abbpeBunaTypbl ypOBHA Napaanennsma He cyliecTsyeT

1.

2.

3.

4.

SPMP

SPMD

MPMD

SIMD

Kakue umMKAbl Henb3a pacnapannennts npu nomolum #pragma omp for

1.

2.

3.

4,

MpocTble LmKbI
LlMKnbl, coaeprKalume peKypcMBHbIe 3aBUCUMOCTH
BnoxeHHble uuKknbl

LIMKAbI, Bbi3blBalOWME KaKMe-TO GYHKLMM

KaKkas GpyHKLMA UCNOb3yeTcsa AR OXKUAAHUA 3aBeplueHns NoToka B bubanoteke TPL, ecau
std::thread t;

1.

2.

3.

4.

t.wait();
t.stay();
t.sleep();

t.join();

Yto I'IpOM3Ol71,CI,ET ec/im B O4HOM M3 NOTOKOB Nporpammbl 6y,u,eT CO34aHO UCK/NIIDYeEHME.

1.

2.

MOTOK 3aBepLINTCA C OLUMBKOM, NPOrpaMmma NpPoAO/IKUT PaboTy.
MOTOK 3aBepLUMTCS C OLUMOKOM, NPOorpamma 3aBepLUMTCA C OLIMOKOIA.
MoTok byaeT nepesanylieH, NPorpamMmma NpoAo/IKUT paboTy.

MoToK 3aBepLlnTCA c owmnbKoM, owmnbKa byaeT 3anncaHa B CUCTEMHDbIM 10T, Mporpamma
NPOAOXKMUT paboTy.



[TepeueHs BOMPOCOB I MPOBEICHUS IPOMEKYTOUHOM aTTECTALIUU

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

3akoH Mypa. Kpusucbl pa3Butmns nporpammHoro obecrnieyeHuns. Mepbl KayecTBa napannesbHbix
nporpamm. 3akoH Amaana.

Crnocobbl peanuvsauma napanienbHblX BbluMcaeHUn. MHOro3aga4yHocTb. BoiTecHAlOWAn 1 He
BbITECHSAOLLL A MHOI0334a4HOCTb.

MoTokun. Ctek noToKa. OCHOBHbIe onepaunn C NOTOKOM. ﬂ,marpatvw\a COCTOSIHUIM NOTOKa. [NaBHbIM
NOTOK NMPUNOXKEHNUA. Ero ocobeHHoCTH.

Parallelism vs concurrency. Cxo4cTBo M pasniMyme napaniesnbHbiX U KOHKYPEHTHbIX BbIYMCIEHUIA.
O630p OCHOBHbIX Npob61eM NapannefbHOro NPOrPaMMMPOBAHUA.

Mpobnembl AocTyna K 0bwmm pecypcam Ha npumepe «lNpobaembl obegatolmx punocodosy». Mytu
pelleHuns yKasaHHbix npobaem. Deadlock. MpuunHbl. Cumntombl. Mepbl npeaynpexKaeHus.

MPUMUTUBBI CUHXPOHU3AUMKM NOTOKOB. MpocTble 6a0KUpYOLWMe meToabl. Cemadopbl. MblOTEKCHI.
KpuTtnueckme cekummn. Cobbitus.

Mogenv napannenbHbix BbluMcantenei. Cuctembl ¢ obwei namaTtoio. CUctemsbl ¢
pacnpegeneHHol namaTtblo. M'mbpuaHas moaens.

Mogenb napannesibHbIx BbluUcAeHMI. CucTembl ¢ 0bLWwel NnamaTbio. CUcTeMbl € pacnpeaeneHHoM
namaTtbto. OcobeHHocTn. Cnocobbl peanmsauum.

B3anmopencrame yepes okoHHble coobuleHus, Pipes, MailSlots, Sockets. [loctonHcTBa 1
HeaoCTaTKM.

Coketbl. CeTeBas mogenb OSl. Cxema KAMEHT-cepBepHOro B3aumogencremsa. Cnocobbl agpecaunm
cepsepa. TCP pparmeHTMpOBaHMe.

OcHoBHble 3Tanbl pa3paboTky NapanienbHON NPorpaMmmbl
Mapannenvsm 3agay v napannennsm gaHHbix. CXoACTBa U pasanuus.

LLIabn1oHbI BbINOAHEHWA NapanienbHbIX BbluucaeHnin. SPMD, Master/Worker, Fork/Join, Pipeline,
Loop parallelism, Event based.

OpenMP — napannenusaumsa LMKIO0B, YCI0BMA BOSMOMXKHOCTU pacnapanieniMBaHns LMKIOB.
OcHoBHble AnpeKTMBbI: parallel,

OpenMP — Tunbl nepemeHHbIX, private, shared, reduction, ocobeHHoCT paboTbl. YCA0BHbIN
napannenvsm.

Thread Support Library — ocobeHHOCTM paboTbl U OCHOBHbIe onepauum obbekTa std::thread
Thread Support Library — ocobeHHOCTM paboTbl U OCHOBHbIe onepaumm obbekTa std::future
Thread Support Library — ocobeHHOCTM paboTbl 1 OCHOBHbIe onepaumm obbekTa std::shared_future

Thread Support Library — ocobeHHOCTM paboTbl M OCHOBHbIE OonepaLum 06beKTa
std::packaged_task

Thread Support Library — ocobeHHoCTM paboTbl U OCHOBHbIe onepauum obbekTa std::promise

Thread Support Library — ocobeHHOCTM paboTbl 1 OCHOBHbIE onepaumm 06beKToB std::mutex,



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

std::shared_timed_mutex

Thread Support Library — ocobeHHocTM paboTbl M 0OCHOBHbIe onepauunm o6bekToB std::shared_lock,
std::unique_lock

Thread Support Library — ocobeHHocTM paboTbl M OCHOBHbIE onepauunm obbekTos std::atomic,
std::atomic_flag

OcobeHHOoCTM paboTbl M OCHOBHbIE onepaumn obbekTa Thread

OcobeHHOCTM pPaboTbl M OCHOBHbIE onepaumm obbekTa ThreadPool

CVHXpPOHM3aLMA NoTOKoB, onepaTtop lock

OcobeHHOCTM paboTbl M OCHOBHbIE onepaumm obbekToB AutoResetEvent u ManualResetEvent
OcobeHHoCTM paboTbl M OcHOBHbIE onepauumm obbekTa Taskl, CancellationToken

LINQ, PLINQ — ocob6eHHOCTM napannenbHOro BbIMNOJHEHMA onepauunii

[opU30HTaNbHOE N BEPTMKANbHOE MaclUTabMpoBaHWe NPUNOKEHUIM U 633 AaHHbIX

Cnocobbl yckopeHus paboTbl ¢ nogcucremoit 10



