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PenenseHTsr:

[MTanomuukoBa TaTeaHa JIeoHngoBHA.

JIOKTOp memaroruyecKux HayK, KaHauaaT (GU3nKo-MaTeMaTHUYECKUX HaYyK,
npodeccop. IloueTHplit paOOTHHK BBICIIETO PO ECCHOHATHLHOTO 00pa30BaHMS
P®. lupexrop unctutyta pynaamentanpabix Hayk (MOH) ®I'BOY BO
«KyoI'TY».

Mapxkos Buranuit Hukonaesuu.

HoxTop Texunueckux HayK. [Ipodeccop kadenaps nHPOPMAITMOHHBIX CUCTEM U
MPOrpaMMHUPOBAHUS UHCTUTYTa KOMIBIOTEPHBIX CUCTEM U MH()OPMALIMOHHON
6e3onacHoct (MKCullb) ®I'bOY BO «KyoI ' TY ».



1 Ilean u3agaum y4eOHOI AU CHUILITHHBI

1.1 Heap AucUNJINHBI

HGHI/I HU3YUCHUA NUCHUIIIMHBI OIIPEACICHBI IrOCyAapCTBCHHBIM OGpElSOB&TCJIBHBIM CTaH-

JapTOM BHICIIEr0 00pazoBaHus U cooTHeceHbl ¢ obmmmu 1emsmu OOIT BO mo HampasiieHUIo
noarotoBku «lIpukiagnas uHGopmaTkay, B paMKax KOTOPOIl penojaeTcs TMCUUIUIMHA.

Heanio npruoOpeTeHNe YyMEHUM, HABHIKOB U METOJIOJIOTUYECKUX OCHOB COCTABJICHUS I1a-

paJUIEIBHBIX AJITOPUTMOB JUIS PELICHUs BBIYMCINTEIBHBIX 33]1a4, B TOM YHCJE, B YKOHOMUYE-
CKOM NpeaMETHON 00J1acTH, OBJaJE€HUE COOTBETCTBYIOUIMM CHCTEMHBIM WU NPUKIATHBIM HH-
CTpYMEHTapueM, IPUOOPETEHNE YMEHUN U HABBIKOB CTYJEHTAMHU METOJO0JIOTMH NapauIeIbHOTO
IIPOrpaMMHUPOBAHUS.

1.2 3agaun qUCHMIIIMHBI

03HAKOMJICHHUE CTYJCHTOB C apXUTEKTYPHBIMHU MPUHITUIBI PEaTU3allii MMapaJlIeIbHON
00pabOTKHM B BHIYUCIIUTEILHBIX MAIlIMHAX;

M3y4YEHHUE CTYACHTaMU IApaUICIIbHBIX BBIYUCIUTENBHBIX METOJOB U OCBOCHUE MPHUHIIN-
IIOB COCTABJICHMS MMapaJUIEIbHBIX AJITOPUTMOB KAK JUISl CUCTEM C pa3AeiieMON NaMsAThIO,
TaK M paclpeaesIEeHHON aMAThIO;

KOMIUIEKCHOE MCIOJIb30BaHUE METOJ0JIOTUN U MHCTPYMEHTAIBHBIX CPEACTB Mapaslieiib-
HOTO TIPOTPaMMHPOBAHUs, 0CBOeHHE cTyeHTamMu TexHosoruii MPl u OpenMP;

MpHOOpETEHNE OMBITA B PELICHUH BBIYMCIUTEIbHBIX 33]a4, B TOM YHCIIE, CBSI3aHHBIX C
pecypcoeMkumu nHGopmaroHHeiMu cuctemamu (HC).

1.3 MecTo TMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPorpaMMbl

Juctuurmummaa «TeXHOJIOTHH MapauIeIbHBIX BBIYMCIICHHUI» OTHOCHTCS K 0a30BOM YacTH

(B1.B) yuebHorO Iana.

JIiia u3ydeHusi TAaHHOW y4eOHOW JMCIUTUIMHBI (MOJYJsl) HEOOXOAMMBI 3HAHUS, YMEHUS U

HaBBIKH, (POpMUpyeMbIe MPEIIIECTBYIOIUMH JUCIHUILTHHAMU:

[IporpammupoBanue.

NudopmanrionHbie CUCTEMBI U TEXHOJIOTUH.
BoruricnuTenbHbIE CUCTEMBI, CETH U TEIEKOMMYHHKAIUH.
bezonacHocTh MHPOPMALIMOHHBIX SKOHOMUYECKUX CHCTEM.

1.4 IlepeyeHb MIaHMpPyeMbIX Pe3y/bTATOB O0y4YeHHs] MO AUCHMILUIMHE, COOTHECEH-
HBIX € IVIAHUPYEMBbIMH Pe3YJIbTATAMH 0CBOEHHUSI 00pa30BaTeILHOI MPOrpaMMbl

KOMHGTCHHI/II/I o6yqafomeroc51, (1)OpMI/IpyeMBIC B pE3YJIbTaTC OCBOCHUS KypcCa «Texuono-

I'M I1apaJluICIIbHBIX BBIUMCIICHHI:

Ne | Mineke Cognepxanue | B pesynbrare uzydeHnus yueOHOM TUCIUILTUHBI 00y4YarOUecs
B KOMIIETEHIINH JIOJDKHBI
. | Komrie- ..
(nnm e€ ya-
M. | TEHIUH 3HATh yMeTbh BJIA/IETh
CTH)
1 | OnK-3 CocoOHO- OCHOBHBIE MOHS- | UCIOJIb30BaTh OCHOB- WHCTPYMEHTa-
' CTBIO UCTIONb- | THS M 3aKOHBI HBIE 3aKOHBI Mapa- pHueM coBpe-
30BaTh OC- MapajulebHBIX | JICNBbHBIX BHIYMCIEHUI | MEHHBIX pac-
HOBHBIE 3a- BBIYHCIICHUH U U COBPEMEHHBIE pac- MIpeIeTIeHHBIX
KOHBI ecTe- COBPEMEHHBIX npeeneHHble HHPOp- | HHPOPMAIHOH-
CTBEHHOHA- pacnpeneneH- MaIMOHHO- HO-
YUHBIX JIUC- HBIX HTHPOpMA- | KOMMYHHKAIIMOHHbIE KOMMYHHKAIH-




Conepxxanue

B pesynbrate u3ydenus: yaeOHOM JUCHUIUIMHBI 00YJaromuecs

HBIC MCTOIbI U
ITPUHIIUIIBI CO-
CTaBJICHUA I1a-
paJluICJIbHBIX aJI-
TOPUTMOB

HHS BBIYMCIUTEIHHOMN
pabotsr UC;

- MPOBOUTH (hOpMaIH-
3aIHI0 ¥ pean3alfio
pelIeHus TPUKIIATHBIX
3a1a4;

- COCTaBJIATH Mapal-
JIeNbHBIE MPOTPaMMBbI

Ne Nnanekc
o comie. | KOMMETEHIHHI JIOJIKHBI
M. | TEHIHUH (o €€ va- 3HATh yMeTh BJIA/IETh
CTH)
LUIUIMH U CO- | IIUOHHO- TEXHOJIOTMH JIJISl pellie- | OHHBIX TEXHO-
BpPEMCHHBIC KOMMYHHKAIIM- | HUS MPUKIATHBIX U JIOTUH, B 4acT-
UHPOpMALU- | OHHBIX TEXHOJIO- | HAyYHBIX 337a4, B TOM | HOCTH, METO/1a-
OHHO- rui 4Hclie, B 9KOHOMUYe- MU U CpeJCTBa-
KOMMYHHUKa- CKOM JeATeIbHOCTU MU pa3pabOTKU
IIUOHHBIE napajuIeIbHbIX
TEXHOJIOTHH B MIPUIIOKEHUN
npodeccuo-
HaJILHOU nes-
TEIbHOCTH
2 | k-1 CIIOCOOHO- - TpeboBaHuUs - IPOBOJUTH aHAIU3 COBPEMEHHBIMU
CTBIO IPOBO- | CTAaHJIAPTOB Ha 9KOHOMMYECKOH MpeJ- | HHCTPYMEH-
JUTh 00clie- | aBTOMaTU3upo- | METHOU 00sacTu, BbI- TaTbHBIMU
JIOBaHHWE Op- | BaHHBIE CHCTeE- ABJIATHh UH(GOPMAIIMOH- | CPEACTBAMHU
TaHW3aIi, MBI; HbIE MOTPEOHOCTU U MOJEITUPOBAHUS
BBISIBJISITH - OCHOBBI UH- paspabarbiBaTh TpeOO- | IpeaIMEeTHOM
nHpopmanu- | popmannonHoro | Banus k MIC B oOmactu | obGnactu, npu-
OHHBbIE TI0- MEHEDKMEHTA, 9KOHOMHKH; KJIQTHBIX U UH-
TpeOHOCTH - OCHOBBI TEXHO- (hOpMaIMOHHBIX
noJjib3oBare- | joruit MPI u MPOIIECCOB
nert, opmu- | OpenMP
poBaTh Tpe-
O0BaHUS K
nHpopMaIu-
OHHOM cH-
cTeMe
3 | IK-20 crocoOHo- - 0COOCHHOCTH - IPOBOJUTE CPaBHHU- - HaBBIKAMH HC-
CTBIO OCY- BBICOKOIPOU3- TeJbHBIN aHANIU3 U BbI- | TIOJIb30BaHUs
IIECTBIIATh U | BOAUTEIBHBIX 00p MHPOPMAIIMOHHBIX | (PYHKIIHOHAb-
000CHOBBI- BBIYUCIIUTENb- ¥ KOMMYHUKALIMOHHBIX | HBIX U TEXHOJO-
BaTh BHIOOD HBIX CUCTEM, texHosioruit (MKT) nnst | Ti9ecKkux craH-
IPOEKTHBIX CYLIECTBEHHbIE | pelleHus NpuKiIagHeix | aaptos MC B
pelieHuii mo | Juig BeIOOpa 3agad u co3ganug UC; | obmactu 3Ko-
BUJaM o0ec- | IPOEKTHBIX pe- | - BEIOUpATh UHCTPY- HOMUKHU
NEYCHUS UH- | IIEHU MO BUJIaM | MEHTaJIbHbBIE CPEICTBA
dbopmarnmon- | obecrieueHHs pa3pabOTKH BBICOKO-
HBIX CHCTeM | H”HPOPMAIIMOH- | IPOU3BOIUTEIHHBIX
HBIX CHCTEM; HcG,;
- MapaJijieNibHbIe | - HAXOJUTh PECYPCHI
BBIYHUCITUTEINb- Ul pacrapaiennBa-




No Miexe Conepxanue | B pesynbrare uzydeHus yueOHOU TUCIUILTAHBI 00ydJatOIIuecs
B KOMIICTEHITNN MOJIKHBI
1. KOMIIE- -
(nnn eé€ ya-
1. TEHLUU ot) 3HATH yMeTh BJIAJIETh

JUISL CUCTEM C 001Iei u
pacnpeneneHHoN nams-
TBIO;

- OIICHUBATH BBIYUCITH-
TEJBHBIC 3aTPATHI IPO-
eKTa 1 3PPEKTUBHOCTD
napajieNbHBIX pelie-
HUH

2 CTpyKTypa U cofepKaHue AU CHUIIINHBI

2.1 Pacnipeaesienne TPy/10€eMKOCTH JAMCHMILJIMHBI 10 BHAaM padoT

OO0mas Tpya0éMKOCTh AUCIUILTUHBI cocTaBiisieT 3 3ad.e. (108 wacom), ux pacmpenerne-
HUE 0 BUIaM paldoT MPEICTABICHO B TAOIUIIC

TpynoemkocTs,
Bun yue6Hoit paboTbl 4acoB
7 cemecTp
KonTakTHasi padoTa, B TOM YHCJI€: 60,2
AyIMTOpHBbIE 3aHATHS: 54
3ansTus sekuroHHoro tuna (JI) 18
3aHATHS CEMUHAPCKOTO THTA (CeMUHApHI, TpakTudeckue 3ausatus) (113) —
JlabopaTtopusie paboTs (JIP) 36
HNHuasi kKoHTaKTHas padora: 6,2
KonTtpons camocrositensHoi# pabotsl (KCP) 6
[Tpomexxyrounas arrectanus (M1KP) 0,2
CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 47.8
Kypcosoit npoekr (KII), kypcoBast pabora (KP) —
[TpopaboTka yae6HOTO (TeopeTnueckoro) marepuana (I11M) 27,8
IToaroroska k Texymemy koHTpoJiro (I1TK) 20
Brinosnenue MHIMBUYANbHBIX 33JaHUN (IIOJITOTOBKA COOOILIEHUH, —
MIPE3CHTAIIHI)
Pedepar (P) —
KoHTpoJIb: MOATOTOBKA K 3aUeTy —
OO0masi Tpy10eMKOCTh Jac. 108
3ad. el. 3

2.2 CTpyKTYypa Yy4eOHOil 11 CIUIIMHBI

PacnpeneﬂeHI/Ie BHUO0B y‘Ie6H0ﬁ pa6OTLI U UX TPYAOCMKOCTH 110 pa3acjiaM JUCHUIIINHBI.
Paznensr AUCHUIUINHBI, U3y1aCMbIC B 7 CEMECTPEC

pasz-
nena

HanmeHnoBaHue pa3aciioB, TCM

KoanuectBo yacon

AynuropHas Breay -
TOpHast
Bcero pabota
pabota
J |13 ] Jip CPC




Paznes 1. OcoGenHocTH napajjieJibHbIX BbIYHC-
JIeHHH

20

10

Beenenue. [lapagurmel nporpammupoBanus. Opra-
HU3a1Us BBIYMCICHUM B MHOTOIIPOLIECCOPHBIX CH-
creMax

3aK0OHEBI AM[[aJIa N KOMMYHHKAIIMOHHBIC CCTU

[Tapannenusm u ero ucnosjp3oBaHue. Mero bl
IIPaKTUYECKOI0 pacnapajieIMBaHusl KoJa

Paznes 2. TexnoJiorusi napaJuieIbHbIX BIYHC-
JICHUI B CHCTeMAaXx ¢ pacnpeaeleHHOH NaMATbIO
MPI

28

10

12

[lonsiTHE U OCHOBHBIE 0COOEHHOCTU TEXHOJIOTUN
MPI. IIpoueccsl, rpynnsl ¥ KOMMYHUKATOphI. bazo-
Bble (yHKIMK Onbanoreku MPI

CuHXpOHHAs ¥ aCHHXPOHHAs Tiepeada CooOIeHUI
MEeXAY NPOLECCaMU

10

KosnextrBHbIE B3aUMOAECHCTBUS IIPOLIECCOB: IIEpe-
Jlaya JaHHbIX, OapbepHas CHHXpOHU3alus, orepa-
LMY C TPYNIamMu ¥ KOMMYHHKaTOpamMu

10

Pa3nen 3. Texnosorust napaJjiiejibHbIX BbIYHC-
JICHUI B cMcTeMax ¢ pa3jesisieMoil NaMATbHIO

OpenMP

34

14

16

TTousaTre 1 OCHOBHBIE OCOOEHHOCTH TEXHOJIOTUHU
OpenMP. Mcnonp3oBanue MOTOKOB (001iee aapec-
Hoe mpocTpaHcTBo). [Tynbcupyrommmii (fork-join)
napauieNi3M

Jupextussl OpenMP. dopmat, o6mactu BUIUMO-
cty, TnbL. OnpeeseHne napauieabHol 00IacTH.
VYrpaneHnue 0671acThi0 BUANMOCTH JTaHHBIX. Pac-
NpeIeJIeHUE BEIYUCICHUIA MKy ToTokamu. Orie-
pauus peaykiuu. Cuaxponusanusi. COBMeCTH-
MOCTb TUPEKTUB U UX MAPAMETPOB

20

10

bubnuoreka pynkuuit OpenMP. Ilepemennsbie
OKPYXKCHHS

Pasnen 4. [lapajsiebHble YUCJIEHHbIE AJITOPUT-
MBI /ISl pellleHHs1 TUIOBBIX 3a/1a4

19,8

9,8

10.

[TapanienbHble YUCIEHHBIE aITOPUTMBI JIJIs1 perie-
HUS TUTOBBIX 33/1a4 BHIYUCIUTEIHHON MaTeMAaTUKH
Y IPHUKJIATHON HHOOPMATUKH

14

11.

O6006maronuit 0030p COBPEMEHHBIX TEXHOJIOTHii
napauiensHoro nporpammupoBanus NUC.
Buvicmasnenue 3auemos no oucyuniune

5,8

3,8

HUTOI'O no aucuuminge:

101,8

18

0

36

47,8

Coxpawenusa: JI — nexkunn, 113 — npaktudeckue 3ansrus, JIP — nabopatopusie padotsr, CPC —
caMmocTosTeNbHas padboTa cryaeHToB, KCP — koHTponupyemas camocTosTenbHas padota, UKP —
MHasi KOHTaKTHas padoTa.




2.3 Coneprxanue pa3ieioB TUCHUILINHBI

2.3.1 3auaTuda JeKINOHHOr0 THIIA

®opmMma Te-
Ne Hanverosare Conepxanue pazjena KYILIETO
pasieia KOHTPOJIS
1 2 3 4
1.|Oco6ennoctu napan- |Beenenwue. [lapaaurmsl nporpammupoBanus. Opranu- |Ydacrtue B
JIEJIbHBIX BBIYUCIICHUH |3al1sl BBIYMCIEHUH B MHOTOIIPOLIECCOPHBIX CUCTEMAX. [CEMUHApE,
3akoHbl AM1ana U KOMMYHUKallMOHHbIE ceTu. [lapan- |3amura JIP
JIEJIM3M U €r0 UCHOJIb30BaHue. MeTo bl MPaKTUYEeCKO-
ro pacrnapajuieIMBaHus KoJia
2. |TexHonorus mapai- [TonsTne u ocHoBHBIE 0coOeHHOCTH TexHosoruu MPI. |YuacTtue B
nenbHbIX Berurciaenuil |[Iponeccsl, rpynnel 1 KOMMYHUKATOPBl. bazoBbie ceMUHape,
B cucTemax c pacmpe- |pynkuuun 6udnrnoreku MPI. CunxponHas u acus- 3amura JIP
JIEIEHHOM MaMsIThIO  |XpOHHAas Nepegadya coOOMIEeHUH MEX1y POIECCaMU.
MPI KomekTuBHBIE B3aMMOJENCTBUS ITPOLECCOB: MEpeia-
ya JJaHHBIX, OapbepHasi CHHXPOHU3ALIMSI, OTIEPALIUU C
IpyNIaMu U KOMMYHHKaTOpaMu
3. |TexHonorus napa- [TonsiTe 1 OCHOBHBIE 0COOCHHOCTH TEXHOJOTHH VYyactue B
nenpHBIX Beruucienuit |OpenMP. Mcnons3oBanue moTokoB (o01iee aapecHoe |(ceMHUHape,
B CHCTEeMax ¢ pa3fens- |mpoctpaHcTBo). [lynecupyromuii (fork-join) mapanmne- |3amura JIP
€MOH aMAThIO mu3M. [{upextussl OpenMP. @opmat, obaactu BUIU-
OpenMP MOCTH, TUIIBL. Onpeiesienrne napauieabHOM 00JacTH.
VYnpasienue 001acTbi0 BUAMMOCTH JJaHHBIX. Pacmipe-
JICJICHUE BBIYMCIICHUN MKy ToTokamu. Oneparus
penykuuu. Cuaxponuzanusi. COBMECTUMOCTh AUPEK-
THB M BX TlapameTpoB. bubnnoreka GyHKIIMIA
OpenMP. TlepemeHHbIE OKPYKEHUS
4.|ITapannensusle unc-  |[lapamienbHble YMCIEHHBIE AITOPUTMBI IS pElIeHUsT |YyacTue B
JICHHBIE QITOPUTMBl  |TUIOBBIX 3a/1a4 BBIYUCINUTEIBHON MAaTEMAaTUKU U IIPU- (CEMHUHApPE,
JUTs peIIeHUs TUTIOBBIX |KiagHoi nHpopmaTuku. O0o0marommii 0030p coBpe- |3amura JIP
3a1a4 MEHHBIX TEXHOJIOTHI NapajuieIbHOTO MPOTPaMMHpPO-
Banus VC
2.3.2 CemuHapcKue 3aHATHSI
CeMuHapckue 3aHATUS HE MPEAYCMOTPEHBI YYEOHBIM TIIIAHOM.
2.3.3 JlabopaTopHbIe 3aHATHUSA
®dopmMma Te-
No HaumenoBanue Copepxanue pasena (HoMepa 1 HAMMEHOBAaHHUSI Jia- Kymero
pasnuena OOpaTOpHBIX pabOT)
KOHTPOJIS
1 2 3 4
1. |OcoGennoctu napan- |1. Opranuzanus BeIYUCICHUN B MHOTOMIpolieccop- |3amuTa JIP
JeNBHBIX BBIYMCICHUH |HBIX cucTeMax. Hactpoiika mpoekra MS Visual
Studio
2. Metopl MPaKTUYECKOTo pacrapauleIuBaHus 3amura JIP
KoJa
2. |Texnousorus napai- 3. YcraHoBka u HacTpoiika peanuzaiuu MPI. bazo- |3amura JIP

JIEIbHBIX BBIYUCIICHUI

Bble (hyHKuMu 6ubmmoreku MPI




Buvicmaenenue 3auwemos no OMCI/;MI’ZJZL[HG

B cuctemax ¢ pacrpe- |4. CuHXpOHHAas nepeaada cooOmeHnid Mexay mpo- |3amuta JIP

JIEJIEHHOM MaMsThIO neccamu. Ouenka 3pQpeKTUBHOCTH HapaIIeTbHBIX

MPI BBIYMCIICHUI
5. AcuHXpOHHas nepenava COOOMICHUN MEX Ty 3amura JIP
npoueccamu
6. KoiekTuBHBIC B3aMMOICHCTBUS MpoIIeccoB: Tie- (3amuTa JIP
penava JaHHBIX, OapbepHasi CHHXPOHHU3ALHUS
7. KomnnexTuBHbIE B3aUMOICUCTBUS IIPOLIECCOB: 3amura JIP
OIepaluy C FPYNIaMHU U KOMMYHUKATOPAMHU

3. |Texnomorus mapai- 8. Hacrpoiika npoekra MS Visual Studio mist uc-  |3ammra JIP

JIETbHBIX BBIYMCIICHUH |mosb30BaHus TexHosoruu OpenMP. Co3nanue norto-

B CHCTEMax C pazjiens- |koB. OnpeneneHue mapauiesibHOM o0acTu. Yipas-

€MOM NaMATBIO JeHre 00J1aCThi0 BUIMMOCTHU JAHHBIX

OpenMP 9. Pacnpenenenue BEIUMCIEHUI MeX Ty moTokamu. |3ammura JIP
CuHXpoHHU3alUs AOCTYIA K OOLIUM JaHHBIM
10. PacmapaiieniBaH#e 0THOMEPHBIX ITUKJIOB 3amura JIP
11. PacnapaiienuBaHue JByMEPHBIX LIUKIOB 3amura JIP
12. PacmapajuienvBaHHe TPEXMEPHBIX IIUKJIOB 3amura JIP
13. Hcmonp3oBaHuEe ONEpAIluU PEAYKIIAN 3anura JIP
14. TlepemenHble okpykeHus U GyHKIMKU OnbnuoTe- |3amura JIP
ku OpenMP

4. IlapamnensHble unc- (15, IlapamienbHble YMCIIEHHBIE AITOPUTMBI perienus |3amura JIP

JICHHBIE AJITOPUTMBI 3a/1a4 JJMHEIHOW anreOpsl

JUIA penieHns TUIoBbIX |16. TlapamiensHble YuCIEHHBIC ATOPUTMBI penienus |3amuTa JIP

3a1a4 3aJa4 MaTeMaTH4YeCKOro aHaIn3a
17. TlapannenbpHbIC YUCICHHBIC aITOPUTMBI COPTH-  |3amuTa JIP
POBKH
18. TlapannenpHbie anropuT™Mbl B coBpemeHHbIX MC. |3amuTa JIP

2.3.4 TlpumepHasi TEeMaTHKAa KYPCOBBIX PadoT (MP0EKTOB)

KypcoBblie paboThl He TPETyCMOTPEHBI YU€OHBIM IJIAHOM.

2.4

ThI 00Y4YaI0IIErocsi MO JUCIUIIHHE

IlepeyeHb y4eOHO-MeTOAMYECKOT0 o0ecreyeHusl JJIsl CAMOCTOSITE/ILHOI pado-

Lenbto caMocToATENBHON pabOThI CTYACHTA SABJISAETCS YriyOJeHHe 3HaHUM, MOJTy4YEeHHBIX
B pe3ylibTaTe ayJUTOPHBIX 3aHATUN. BhIpabaThiBalOTCs HABBIKM CaMOCTOSTENIBHON paloThI. 3a-
KPEIUISIFOTCS OMBIT U 3HAHUS, TIOJyYeHHbIE BO BpeMs J1abopaTopHbIX 3aHATHI. Huke npencras-
JIeH MepedeHb y4eOHO-METOJUYECKUX MaTepHalloB, KOTOPhIE MOMOTAIOT o0ydaroniemMycs opra-
HU30BaTh CAMOCTOSITENIbHOE U3yYeHHE TeM (BOMPOCOB) AUCUHUILIMHBI 10 BceM Bujaam CPC.

Ne Bun CaMOCTOSATCIIbHOM HepequL y‘IC6HO'MeTOI[I/I‘leCKOFO oOecneyeHus JUCLHITIMHBI
pa6OTLI 10 BBINOJIHEHUIO CaMOCTOSTEIbHOM pa6OTI>I
1 2 3




No| Bup camoctosrensHoli|  [lepedeHb yueOHO-METOAMYECKOTO O0SCTICUeHUS AUCITUTITHHBI
paboThI 10 BBITIOJIHEHUIO CAMOCTOSITEIIbHON paboThI
1 2 3
[IpopaboTtka u Metoanyeckue yka3aHus il HOJATOTOBKU K JIEKIIMOHHBIM U CEMHU-
IIOBTOPEHHUE HApCKUM 3aHATHSM, YTBEPKACHHBIC Ha 3aceJaHuu Kadeapsl npu-
JEKIIMOHHOTO KJIaTHOW MaTeMaTHKHU (aKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUH H

1 |yueOHoIi 1 HaydyHOU
JTUTEPATYPHI,
MOJATOTOBKA K
CEeMHHAPCKUM
3aHATHUSM

Marcpuaia, MaTcpuaia

npuxiagHoit Marematuku ®I'bOY BO «KyOI'Y», npotokon Ne7 ot
18.04.2018 r.

Metonyeckue yka3aHusl 110 BBIIOJIHEHUIO CAMOCTOSTEIbHON pado-
Thl, YTBEPK/ICHHBIE HA 3aceJaHUU Kadeapbl MPUKIaJHON MaTeMaTH-
KU (aKyabTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M MPHKJIAAHON MaTeMa-
tuku ®I'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 T.

IloaroroBka x
2 |mabopaTOpHBIM
3aHATHSIM

Metonyeckue yKa3aHus M0 BBIMOJIHEHUIO Ja00paTOpHBIX padoT,
YTBEPXJACHHbIE Ha 3acelaHuu Kadeaphl MPUKIIAAHON MaTeMaTUKU
Q)aKy.]'II)TCTa KOMIIBIOTCPHBIX TEXHOJIOTUH U HpHKHa}IHOﬁ MaTeMaTrHu-
ku @PI'BOY BO «Ky6I'Y», mporokos Ne7 ot 18.04.2018 r.

ITonroroBka K
3 |penieHuro 331349 U
TECTOB

Metonyeckue yka3aHus 10 BBIIOJIHEHUIO CAaMOCTOATEIbHON pado-

Thl, YTBEPK/ICHHBIE Ha 3aceJaHUM Kadeapbl MPUKIaJHON MaTeMaTH-
KM (paKkyinbTeTa KOMIIbIOTEPHBIX TEXHOJIOTUN U MPUKIIAJAHON MaTeMa-
tuku I'BOY BO «Ky6I'Vy», npotokos Ne7 ot 18.04.2018 r.

4 |I[ToarotoBka IOKJIAI0B

Meroueckue ykazaHus IS IOATOTOBKH 3cce, pedepaTos, Kypco-
BbIX paboT, yTBepKACHHbIE Ha 3acelaHuu Kadeaphl MPUKIaTHON Ma-
TEeMaTHKHU (haKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUHM U MPUKIIATHOM
MaremaTuku ®I'BOY BO «Ky0I'Y», npotokon Ne7 ot 18.04.2018 r.

IloaroroBka x
pEIIeHUI0 pacyeTHO-

rpaduvecKux 3agaHui
(PT3)

MeTtouyeckie yka3aHus 10 BBIMOJIHEHUIO pacueTHO-TpapruueCcKUX
3a/laHuM, YTBEp>KJICHHbIE Ha 3acelaHnu Kadeapbl MpUKIaaHON Ma-
TeMaTUKHU (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOT UM U MPUKIIATHOM
marematukd @I'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.
MeTtonyeckue yka3aHus 10 BBIIOJIHEHUIO CAMOCTOATEIbHON pabdo-
ThI, YTBEPK/ICHHBIE Ha 3aceJaHuK Kadeapsl MPUKIaTHON MaTeMaTH-
KM (paKkynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUN U MPUKIIAAHON MaTeMa-
Tk ®I'BOY BO «Ky6I'Y», mpotokos Ne7 ot 18.04.2018 r.

IToaroroBka x
TEKYIIEMY KOHTPOJIIO

MeTtonyeckue yka3aHus 10 BBIIOJTHEHUIO CAMOCTOATEIbLHON pabdo-

ThI, YTBEPK/ICHHBIE Ha 3aceJaHuH Kadeapsl MPUKIaTHON MaTeMaTH-
KU (haKkylnbTeTa KOMIBIOTEPHBIX TEXHOJOTUHN U MPUKIAIHON MaTeMa-
Tk ®I'BOY BO «Ky6I'Y», mpotokos Ne7 ot 18.04.2018 r.

VY4ebHO-MeToAnYeCKUe MaTepualibl JIsl CaAMOCTOSITENIbHOM pPabOThl 0Oy4aroluxcs U3
qucia MHBAIMJIOB U JIML C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10poBbst (OB3) npenocTasistorcs
B (hopMax, alalITUPOBAHHBIX K OTPAaHHYCHUSM UX 370POBBS U BOCHPUATUS HH(POPMAIIIH:

JInst I ¢ HapyHIeHUSIMH 3PEHUS:

— B [IeYaTHOM (hOpMe YBETMUCHHBIM HIPU(TOM,

— B (hopMe NEKTPOHHOTO TOKYMEHTA.

JInst i ¢ HapyIIeHUsIMH CITyXa:

— B re4atHoi (opme,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

Jlnist U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B reyatHoi dopme,

— B (popMe AIIEKTPOHHOT' 0 JTOKyMEHTA.

JlaHHBIH NepedeHb MOXKET ObITh PAcCHIMPEH U KOHKPETU3MPOBAH B 3aBUCHUMOCTH OT KOH-

THHI'CHTA OGy‘I&IOIJ.II/IXC}I.




3 Oo0Opa3zoBaTebHbI€ TEXHOJIOTHH

JlexuMOHHBIE MaTepHalbl PEaTu3yrTCs C IMOMOLIBIO JIEKTPOHHBIX Npe3eHTauui. IIpu
peanu3anuu yueOHoi paboThl mo aucHuminHe « TeXHOIOrny napaiesIbHbIX BBIYMCICHUN)» HC-
HOJIL3YIOTCS CIIEAYIOIMIME 00pa30BaTENIbHBIE TEXHOIOIHH:

- HMHTEPAKTUBHAd [10Jja4a MaTepuasia ¢ MyJIbTUMEIUNHON CUCTEMOI;
- 00CyXJIeHHE CIIOXKHBIX U TUCKYCCHOHHBIX BOIIPOCOB;
- pa300p KOHKPETHBIX UCCIIEIOBATEIbCKHUX 3a/a4.

O0bem nHTepakTUBHBIX 3aHATUH — 18,5% oT 00beMa ayIMTOPHBIX 3aHATHH.

Cemectp Bun 3ansTus Hcnonb3yemble UHTEpaKTUBHBIE 00- KomnuecTso
(JI, TP, JIP) pa30BaTeNIbHbIE TEXHOJIOTHHI 4acoB
7 JI WuTepakTiBHAS 1M01a4a MaTepuaa c 6
MYJIBTUMEIUMHON CHCTEMOM.
OO6cyx/1eHnE CIOXKHBIX U TUCKYCCH-
OHHBIX BOIIPOCOB.
Pa30op KOHKpPETHBIX HCCIeA0BATENb-
CKHUX 3a/1a4.
JIP KomneroTepHble 3aHATHS B pexuUMax 4
B3aMMO/JICICTBUS «IIpEroaBareb -
CTYACHTY.
HTOI'O 10

21.]'[?1 JuI ¢ OrpaHUYCHHBIMH BO3MOXKHOCTAMH 3O0POBbA NPEAYCMOTPEHA OpraHu3alusa
KOHCYHBT&HI/Iﬁ C UCTIOJIb30BaAaHUEM 3J'I€KTpOHHOI71 TIOYTHI.

4  OueHoYHbIE CPeACTBA JIsl TEKYIIEro KOHTPOJISA YCIEeBAeMOCTH U MPOMEXYTOY-
HOH aTTecTAaluH

4.1 ®oHp OLIEHOYHBIX CPE/ICTB /IS MPOBeeHHsl TeKyllel aTTecTAluN

®DOoH/T OIICHOYHBIX CPEACTB IUCHUIUIMHBI COCTOMT W3 CPEACTB TEKYIIETO KOHTPOJS M
IIPOMEKYTOYHOM aTTECTAI[MH 10 HTOraM OCBOCHHMS AMCIUILIMHEI (3a4eTa).

B kadecTBe OLIEHOYHBIX CPEACTB, MCHOJB3YEMBIX JUISI TEKYIIEro KOHTPOJISA yCIIeBaeMO-
CTH, TIpeajiaracTcsl NepeueHb BOMPOCOB IO BBITIOJIHEHHBIM J1TA0OPAaTOPHBIM paboTaM, KOTOpHIC
popabaTHIBAIOTCS B MPOIECCe OCBOCHUS Kypca. [laHHBIN mepeueHb 0XBaThIBACT BCE OCHOBHBIC
paszensl Kypca, BKIIOYas 3HaHMS, T0JIydaeMble BO BpEMs CaMOCTOSATEIbHOM paboTel. Kpome To-
ro, B&KHBIM 3JICMEHTOM OOYYCHHS SBJISCTCS CAaMOCTOSITCIIBHOE pelIeHHEe CTYACHTaAMHU M cjada
UHIUBUAYaNbHbIX 3a0anuii B pamkax KCP. CTyneHT qeMoHCTpUpyeT CBOE pellleHue MmpenogaBa-
TEJII0, OTBEUYAET Ha JIONOJIHUTEIIbHBIE BOTIPOCHI.

Ilpumepnule 3a0anusn 013 UHOUBUOYAILHBIX NPOEKMOG

HpOBeCTI/I AHAJIN3 3a/]a4i COTJIaCHO BApUAHTY. BroiaButh peCypChl IAd paciiapajiiejiinBa-
HHA. OCYH_IGCTBI/ITB BBI60p boiee MOJXOSIIEH TEXHOJIOT U mapajiCJIbHbIX BhIUMcIIeHUN. Hamnu-
CaTb AJITOpHUTM IapalJICJIbHOI'0 PCHICHHA. Hanwucars u otnaguth napajuiCJIbHYIO IIporpamMmy,
PCAIM3YOINYIO AJITOPUTM. HpOBeCTI/I OLICHKY 3(1)(1)CKTI/IBHOCTI/I napaJiuieJIbHOT'O pCHICHUS.

BapuanTe! 3anaHui:
Copmupoexu ucnonv3yrouwjue cpasHeHus:
CopTtupoBKka BEIOOpPOM.
[1y3pIppKOBast COPTUPOBKA.
[IleikepHast COPTUPOBKA.
CopTupoBKa BCTaBKaMH.

i N =

10



©oo~N O

10.
11.

CopTupoBKa CIAUSHUEM.
«I"HOMBSD» COPTHUPOBKA.
YenHouHasi COPTUPOBKA:
[TupamugansHast COpTUPOBKA.
CoptupoBka ¢ moMompo d-Kydu.
Coptuposka lllenna.
CoptupoBka Xoapa (0bicTpas).

Copmupoelcu He UCnoab3yroujue CpasHerust.

12.
13.
14.

CopTupoBKa MoACYETOM.
[Topa3psiiHas HUCXOAAIIAs COPTUPOBKA.
[opa3zpsiHas BOCXOAAIIAs COPTUPOBKA.

Yucnennoe UHmezpupoeaHue.:

15.

16.

17.

18.

UucieHHOe MHTETPUPOBAHKUE C HCIIOJIB30BAHHEM (POPMYITBI PSIMOYTOJBHUKOB 1-TO T0-
psIKa ¢ aBTOMAaTHYECKUM BBIOOPOM IIara WHTETPUPOBAHUS (aMOCTEPUOPHAs OI[CHKA TI0-
TPEIIHOCTH MeToI0M PyHre).

UucieHHOe MHTETPUPOBAHHUE C HCIIOJIB30BAHHEM (POPMYIIBI MPSAMOYTOJLHUKOB 2-TO TI0-
psAIKa ¢ aBTOMaTHYECKUM BBIOOPOM IIara WHTETPUPOBAHUS (AMOCTepUOpHAs OIEHKA T10-
TPEIIHOCTH MeToI0M PyHre).

UuclieHHOEe HHTETPUPOBAHKE C UCIIOJIb30BaHUEM (OPMYJITBI TPATICIIUH ¢ aBTOMATHICCKUM
BBIOOPOM IIIara MHTETPUPOBAHUS (ANIOCTEPHOPHAS OIEHKA IMOTPEITHOCTH MeToJoM PyH-
re).

UucrieHHOe MHTETPHPOBAHKME C UCIOJb30BaHUEM (opMyibl CHMIICOHA C aBTOMAaTHYe-
CKAM BBIOOPOM IIIara HMHTETPHUPOBAHUS (AIIOCTEPHOPHAsS OIEHKA MOTPEITHOCTH METOJIOM

Pynre).

Yucnennoe ougppepenyuposanue:

19.

20.

Uucnennoe auddepeHmpoBanue GyHKIMN OJHOW TIEPEMEHHOW Ha OTPE3KE C UCIIOJIb30-
BaHueM (opmyinbl 1-To mopska.
Uucnennoe auddepeHmpoBanue GyHKINN OJHON TIEPEMEHHOM Ha OTPE3KE C UCIOJIH30-
BaHUEM (QOPMYIIBI 2-TO TIOPSIKA.

HHﬂ’leﬂﬂeKleaﬂbele cucmemsl.

21.

22.

=

o s

OOyueHne WMCKYCCTBEHHOW HEHPOHHOW ceTw OJHOCHOWHBIA I[lepcenTpoH mo menbra-
MIpaBUILY.

OO0yueHne MCKYCCTBEHHOW HepoHHOW cetu [lepcenTpoH mo mpaBumiy oOpaTHOTO pac-
MIPOCTPaHEHUS OIIUOKH.

4.2 ®oHJ OLIEHOYHBIX CPEICTB ISl POBEAeHUS IIPOMEKYTOYHO! aTTecTauuu

4.2.1 llpumepHbIii IepevYeHb BONPOCOB K 3a4ETy

JIBe MoJienIu MporpaMMUPOBAHUS: ITOCIEI0BATENbHAS U NTapaJlIeIbHAasl.

[Tapagurmsl napauieabHOrO MPOrPaMMHUPOBAHUS: MapaJUIEIU3M JaHHBIX U HapajiesIn3M
3a/ay.

OcHoBHble KOHIENIMH Mapamienu3ma. KonseiiepHas o0paboTka U mapaiienbHas oopa-
0oTKa.

Knaccudukaius KOMIbIOTEPHBIX apXUTEKTYp 10 DIUHHY.

Mtuoromnporiieccopusie OBM ¢ paznensieMoii u pacnpeneiaeHHoN namsaTeio. VX 1ocTonH-
CTBa U HEJJOCTATKHU.

Bo3MoxxHast HEKOPPEKTHOCTH BhIUUCIIeHU B DBM ¢ pa3znenseMoii namsTbio.

Kiacebl TexHnueckoil peanuzauuu MHoOrorponeccopHbix 9BM. CuMMmeTpruyHbie MyIib-
turnporeccopsl (SMP). OcoGeHHOCTH CHCTEM ¢ MacCOBBIM Tapasuienu3mom (MPP).
BrrunicnuTenbHBIN KTacTep: OMpeleNeHne W OCOOCHHOCTH. BrusHuE XapaKTepUCTHK
KOMMYHUKAIlMOHHOW CETH Ha IPOU3BOIUTEIILHOCTD KJIACTEPHON CUCTEMBI.

VYckopenue napamienbHoil cuctembl. OCHOBHOM 3aKOH AmMjiana.
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10.

11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.

24,
25.
26.

27.
28.
29.

30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

CeteBoii 3akoH AMpaana. @akTopsl, Biustonre Ha 3()(HEKTUBHOCTD MapaIeIbHBIX BbI-
YUCIICHUM.

Knaccel 3a1a4, KOTOpble MOKHO 3((PEKTUBHO BEKTOPU30BATh U paCIapalIeIHUTh.
OcHoBHBIE TPeOOBAaHUS K paclpeiesIeHUI0 UTepalHii I apajuienbHOi 00paboTKu AaH-
HBIX.

MerTo bl pacpeiesieHus: UTepalnii OJHOMEPHBIX LIMKIIOB.

Merto bl pacpeiesieHus: UTepaluii MHOTOMEPHBIX IIUKIIOB.

OcuoBsl Texnosorurt MPI. [lonstue u npunune! padotsr MPI-miporpammer.

Oo6mue ¢pyakuu MPI. Onpenenenre HoMepa TEKyIIEro Mmporecca U 00IIero KOJInIecTBa
3amnyleHHbIX nporeccos. IIpumep npocreiimeir MPI-niporpaMMel.

OcHOBHBIE KOMaH/Ibl KOMIIISIIIUU U BhIoJIHeHUss MPI-riporpamm.

[Ipuem u nepenada cooOlIeHUM MeXIy OTAeIbHbIMM mporeccaMmu MPI-niporpaMmel.
OyHKIMY NTpuemMa/nepeaadu ¢ OJOKUPOBKOH.

[Ipumepbl TyNUKOBBIX CUTYyallul, BbI3BAHHBIX HEKOPPEKTHBIM HCIIOJIb30BAHUEM HHJIUBU-
JyaJIbHBIX OTIepaluii ¢ OJIOKUPOBKOM.

[Ipuem u nepenada cooOlIeHMM MeXIy OTAeNbHbIMH mpoueccamu MPI-porpaMmel.
OyHKUMU NTpuema/nepeaayu 6e3 OJI0KUPOBKH.

[Ipuem u mepenada cooOlIeHHM MeXIy OTAeIbHbIMH mporieccaMu MPI-porpaMmel.
OObeMHEeHHE 3aIPOCOB HAa B3aUMOJICHCTBHE.

[Ipuem u mepenada cooOlIeHHM MeXIy OTAeIbHBIMH mpolrieccaMu MPI-porpaMmel.
CoBMelieHHbIE IPUEM U ITepeaya COOOLEHU.

KomnextuBHuble B3anmogercTBus npoueccoB MPI-mporpammel. [npokosemarenbHbIin
0OMeH.

KonnexrusHsle B3aumoaelictsus npoueccoB MPI-iporpammbr. COop TaHHBIX.
KomnektuBHbie B3aumoaencTus npouneccoB MPI-mporpammsl. Pacceuika.
KonnextuHble B3amMojeicTBus mporeccoB MPI-nporpammel. ['mobanbHbIe oneparun
penyKIuu.

CunxpoHu3zanus npoieccoB B TexHosiorun MPI. bapbepHasi cHHXpOHU3aIMs TPOIIECCOB.
[Ipenmy1iecTBO MCHOIB30BaHUS KOJUIEKTUBHBIX ONIEPALMI IIEpE TaPHBIMH.

[IpuMep HEKOPPEKTHOTO MCHOJIb30BaHUS KOJUIEKTUBHBIX ONEpalui, NPUBOIALIETO K TY-
MMUKOBOW CUTYallUH.

['pynnel nponieccoB 1 KOMMYHHKATOPbL. Onepalnun ¢ KOMMYHUKAaTOpamHu.

OcHoBHble ocoOeHHocTH TexHojorun OpenMP. Ilynscupyromuit (fork-join) mapame-
JIU3M.

Hunamuka pazsutus cragaapra OpenMP. [oanepxkusatomue OpenMP KkoMIHISITOPSI.
OpenMP: dhopmar 3anucu JUPEKTUB.

OpenMP: nupekTrBa onpeneacHus napauieabHoi oomactu. [IpuMep ucnosb30BaHuUs.
OpenMP: crocoObl 3aaHusl KOJUYECTBA MOTOKOB, YIpaBieHHE 00JACTbI0 BUIUMOCTH
JAHHBIX.

OpenMP: pacnipenenenue BelYMcIeHUN Mex Ty motokamu. Jlupektusa for. [Tpumep.
OpenMP: pacnipenenenue BeIYMCIEHUN MeX Ty moTokamu. Jlupektusa sections. [Tpumep.
OpenMP: onepauus penykuuu. Ilpumep.

OpenMP: cunxponuzanus. Jupektussl barrier, single u master.

OpenMP: cunxponuzanus. Jupektussl critical,atomic u flush.

OpenMP: coBMECTUMOCTD IUPEKTUB U UX TAPAMETPOB.

bubnuoreka ¢pynkuuit OpenMP.

Ilepemennbie okpyxenuss OpenMP.

OcHOBHBIE KJIaCChI TEXHOJIOTUI NApaJUIEIbHOTO IPOIPAMMHUPOBAHHS.

4.2.2 Kpurepun oneHKH

OueHka «3a4TeHo»:

— CTYHCHT ITOKAa3bIBACT XOPOIIHNEC 3HAHUS U3YUCHHOT'O y‘-IC6HOl"O Marcpuralia,
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— CaMOCTOSITEILHO, JIOTHYHO U TIOCJIE0BATENILHO U3J1araeT U HHTEPIIPETUPYET MaTepHalIbl
y4eOHOTO Kypca;

— TMOJIHOCTBIO PACKPBIBAET CMBICII MPEATIAraeMoro BoIpoca;

— BJIaJIeeT OCHOBHBIMH TEPMUHAMH U TIOHATHIMHU U3y4EHHOTO Kypca;

— MOKAa3bIBACT yMEHHE MEPEIOKUTh TECOPETUUECKHIE 3HAHUS Ha NPEATOIaraeMblii IPaKTH-
YECKHUH OIIBIT.

Onenka «He 3auteHox:

— (pparMeHTapHbIC 3HAHUS 110 TUCIUTUIAHE;

— OTKa3 OT OTBETA (BBINOJIHEHUS TMCbMEHHOU paboThI);

— 3HAHUE OT/AEJbHBIX UICTOYHUKOB, PEKOMEHI0BAaHHBIX Y4€OHOI MporpaMMoi 1o JUCLH-
IIJIMHE;

— HEyMEHME MCIO0JIb30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;

— HaJINYMe rpyobIx OMHOOK;

— HU3KUH YPOBEHb KYJIbTYPbI UCIIOJIHEHHMS 3aJaHUI;

— HU3KHUH ypoBeHb CHOPMUPOBAHHOCTH 3asIBIIEHHBIX B pabouell mporpaMmme KOMIETEHIUH.

OneHouHble cpeAcTBa AJIsl UHBAJIUOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0PO-
BbsI BBIOMPAIOTCS C YIETOM UX UHJIUBUIYAIbHBIX TCUXO(PU3NIECKHX OCOOCHHOCTEN.

— IIpU HEOOXOJMMOCTH MHBAIMJIAM U JIUI[AM C OTPaHUYE€HHBIMHU BO3MOKHOCTSMH 3/I0POBBS
MIPEIOCTABIISIETCS JOTIOJHUTENBHOE BPEeMsI JUIsl MOATOTOBKH OTBETAa HA SK3aMEHE;

— IpU IPOBEJICHUH MPOLIETypPhl OLIEHUBAHUS PE3yIbTaTOB O0yUEHHS] MHBAIMJIOB U JIHI] C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI PEAyCMAaTPUBAETCS UCIOJIb30BaHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C X UHIUBUAYAIbHBIMU OCOOCHHOCTSIIMU;

— IIpU HEOOXOUMOCTH AJIs1 00yYAIOIINXCSl C OTPAaHUUYEHHBIMH BO3MOHOCTSIMU 3/I0POBBS U
MHBAJINUJIOB IIPOLIETypa OLIEHUBAHUS PE3yIbTaATOB 00YUYEHUS M0 AUCLUILINHE MOKET IPOBOIUTh-
Csl B HECKOJIBKO 3TaroB.

IIpouenypa oueHHBaHUs PE3yabTaTOB OOy4YEHUs MHBAIMUIOB U JIUI| C OTPAaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/10pOBBSI 110 JUCLUIIIIMHE IPEIyCMaTpUBAET MpeloCTaBIeHUE HH(POpMaIK B
(dopmax, aJanTUPOBAHHBIX K OTPAaHUUYEHUSAM MX 370POBbsl U BOCIIPUATHS HH(OPMALIHU:

Jlnis U1 ¢ HapyIIeHUSIMU 3pEHMSL:

— B I1€4aTHOU (hopMe yBEeTUUYEHHBIM HIPUPTOM,

— B (JopMe 3IIEKTPOHHOT'O JTIOKYMEHTA.

JUis U1 ¢ HapyLIeHUsIMU CIlyXa:

— B IIeYaTHOM (opme,

— B (JopMe 3IIEKTPOHHOT'O IOKYMEHTA.

Jlnist U1 ¢ HapyLeHUsIMU OTIOPHO-/IBUTaTEIbHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe FIIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIH NIepedeHb MOXKET ObITh JIOTIOJIHEH M KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHI'€HTa 00yUYaroIIHXCsl.

5 IlepeyeHb OCHOBHOIl W JONOJIHUTEIbHOI Yy4eOHOMH JUTepPaTyphl, HEOOXOAUMOI
AJISl OCBOEHMS THCIUNTHHbI

5.1 OcHoBHas IuTEpaTypa

1. MuxoB A.W. PacnpeneneHHble KOMIBIOTEPHbIE CUCTEMBI M aJTOPUTMBI: yueOHOE MOCO-
6ue. — Kpacnonap: Kybanckuii rocynapctBeHHslit yausepcutet, 2009. — 87 c. (40 5k3.)

2. Teprens B.II., Boesoaun B.B., CeicoeB A.B., bapkanos K.A., Kynua A.B. Intel Parallel
Programming Professional (Introduction) [Dnextponnsiii pecype]. — Hanmonanbhbrit OT-
KPBITHIN YHuBepcurer «MHTYUT», 2016. — 569 c. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=429006.
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Jli1g ocBO€HUS TUCHUILIMHBI MHBAJIMJAMU U JIMLIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbsl MMEIOTCSI M3JAHUSI B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIMOTEUHBIX CHUCTEMAaX
«Jlanb» n «¥OpaiiT».

5.2 JlonoJHUTE/ILHAS JIUTEpaTypa

1. Boeoaun B.B. [lapamnensubie Beruncnenus [Tekcr]: yaeOHOe mocoOue JUisl CTYIEHTOB
By30B / B. B. Boesoaun, Bn. B. Boesogun. — CII6.: BXB-Ilerepoypr, 2004. — 599 c.
(50 9K3.)

2. Teprenp B.I1. BbeICOKONPOW3BOIUTENBHBIE BHIYUCICHHS 11 MHOTOIIPOIIECCOPHBIX MHO-
rosiiepHbIx cucteM [Tekcer]: yueOHuK 1 cTyaenToB By30B / B. I1. I'eprens; bubnuoreka
Huxeropoackoro roc. yu-ta um. H. . JlobaueBckoro. — M.: M31-B0 MoCKOBCKOT0 yHU-
Bepcutera: DUSMATIIUT, 2010; Hmwxuauit HoBropoa: Huxeropoackuii rocyiapcTBeH-
HbI yHUBepcuteT, 2010. — 543 c. (10 5k3.)

3. Teprenp B.I1. Teopust u mpakTHKa napajuielbHbIX BeraucieHuid [Tekcer]: yueObHoe moco-
oue / B. II. I'eprens. — M.: BUHOM. JlaGoparopus 3Hanuii: MHTEpHET-YHUBEPCUTET
Nudopmannonnsix Texnonorui, 2007. — 423 c.

4. Kennep [lx. IlapannensHoe nporpammupoBanue B cpeae MATLAB s MHOTOsIIepHBIX
Y MHOTOY3JIOBBIX BBIUMCIUTEIBHBIX MaIIWH: yueOHoe mocobue / Hayd. pen. . B. yo-
poB; [mpemucn. B. A. CamoBanunii]|. — M.: U3n-Bo MockoBckoro yauBepcuteta, 2013. —
294 ¢. (10 9x3.)

5. AdanacseB K.E., Ctykomos C.B., Mansimenko B.B., Kapa6nes C.H., Aunpees H. E.
OCHOBBI BBICOKOTIPOU3BOIMTEIBHBIX BhIYHCIeHU T.2 [DnekTpoHHbIN pecypc]. TexHo-
JIOTUU MapaJuIeIbHOTO MporpaMMHUpoBaHus: yuebHoe nocobue. — KemepoBckuit rocynap-
CTBEHHBIN YHUBEPCHUTET, 2012. — 412 c. — URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=232204.

6. ba6enko JI.K. IlapamnenpHple anropuTMbl JUIsl PEHICHHUS 3a7a4 3alluThl WHOOpMAIUU
[DnexTponnbIii pecypce] : yuedHnoe nocobue / JI. K. babenko, E. A. Umykosa, U. [1. Cu-
JIOPOB. - M. lopsiuass ~ nunHuA-Tenexkowm, 2014. - 304 C. -
https://e.lanbook.com/reader/book/63228/#1.

6 IlepeueHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «MHTep-
HeT», He00XOAUMBIX /IJIS1 OCBOEHUS TUCHUILINHBI

1. Bukunenus, cBoboanas suuukiaoneaus — Wikipedia [Dmexrponnsiii pecypc]. - URL:
http://ru.wikipedia.org.

2. DnexTpoHHO-O0MOMMoTeyHas cuctema MzmatenscTBo «Jlaub» [DnexkTpoHHBINH pecypc]. -
URL.: http://e.lanbook.com.

3. Hayunas snekrponHas Oubnuorexka B pamkax mpoekta denepansbHOro areHTCTBa IO
HayKe ¥ MHHOBAIMsIM [ DnekTpoHHbIi pecypc]. - URL: elibrary.ru.

7 MeTtoauyeckue peKOMEHIAUMH 110 OPraHU3AI UM H3YYeHH s TUCIHIIIUHbI

VYuebOHas ACATCIIbHOCTb IPOXOJUT B COOTBCTCTBUH C l"pa(l)I/IKOM yqe6Horo Imponecca.
HpOHCCC CaMOCTOSTEILHOMU pa60TBI KOHTPOJIMPYCTCA BO BPEMSA ayAUTOPHBIX 3aHATUN U UHIU-
BUAYAJIbHBIX KOHCYHBT&HHﬁ. CaMocTosTenbpHas pa60Ta CTYACHTOB IMPOBOAUTCA B (bopMe n3y4dc-
HUA OTACIIBHBIX TCOPECTUYCCKHUX BOIIPOCOB 11O HpezmaraeMoﬁ JIATCPAType.

B ocBoeHUM AWCHUIUIMHBI MHBAJHOAMHU U JIMIAMHU C OTpaHNYCHHBIMHU BO3MOKHOCTAMHA

3I0pOBbsl OOJBIIOE 3HAYEHHE HMEeT HHAWBHyaldbHas ydeOHas paboTa (KOHCYIbTAIlMH) —
JOTIOTHUTEIHHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.
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I/IH,Z[I/IBI/I[[yaJIBHbIC KOHCYJIbTallUKM TI0 MPCAMCTY ABJIAIOTCA BaXHBIM (I)aKTOPOM,
CHOCO6CTByIOIJ_II/IM HHIUWBUAYyAJIU3allun OGy‘-ICHI/DI 1 YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MCXKIAY NOpcrnoaaBarciicM U O6y‘-IaIOH_[I/IMC$I HHBAJIMAOM WJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOKHOCTSAMMU 3J0POBbBAL.

8 IlepeyeHb MHPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIL3YEeMbIX IMPH OCYIIECTBJIEHUH
00pa3oBaTeILHOTO MPOIlecca MO AUCHHUILINHE (MOTYJII0) (TPU HEOGXOTUMOCTH)

8.1 Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOTHIA

— IIpoBepka goMalIHKX 3aJaHU U KOHCYIbTHpoBaHuE nocpenctBoM DMOC, 3neKTpoHHOM
IIOYTHI U colMaIbHOU cetn «BKoHTaKTeY.
— Vcronp30BaHue dIEKTPOHHBIX MPE3EHTAUN TPH MPOBEACHUHU JIEKITMOHHBIX U Jabopa-

TOPHBIX 3aHITUH.

8.2 IlepevyeHb HEOOXOAMMOT0 MPOTPAMMHOTI0 0GecTeYeHu st

N

Oneparnronnas cuctema MS Windows wium Linux.
[Maker MS Office unu LibreOffice.

3. TIporpammHoe obecrnedeHne IS OPraHMU3aliK YIPaBISIEMOTO KOJUIEKTHBHOTO U 0Oe3-
OmacHoro aocrymna B MIHTepHer.
4. Cucrema nporpammupoBanus MS Visual Studio.

8.3 IlepeyeHb HEOOXOAMMBIX HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. Bukunenus, cBobomHas sHimkiaonemus — Wikipedia [Dnextponnsiii pecype]. - URL:
http://ru.wikipedia.org.

2. DOnexktponHas  Oubmmorexka  Kyol'Y [DnexkTpoHHBIN  pecypc]. - URL.:
http://www.kubsu.ru/ru/node/1145.

3. Dnexrponnas 6ubimoreyHas cucreMa eLIBRARY.RU [Dnekrponnsiii pecypc]. - URL:
http://wwwe.elibrary.ru.

4. TlpodeccuonampHas
https://zbmath.org/.

0aza gmaHHbIX zbMath [Dnektponnsrii pecypc]. - URL:

9 MarepuajbHO-TEXHHUYECKOE 00ecrieueHue Y4eOHoi 1 CIUIIHHbI

MaTepI/IaHBHO'TCXHI/ILIeCKOG obecrneueHne JUCHHUIIIIMHBI 1 OCHAIlICH-

Ne Bug pabor
HOCTh
1. | JlexknmoHHbIE JlexnnoHHass ayJuTOpHs, OCHAICHHAs MPE3CHTAIIMOHHON TEXHUKON
3aHATHS (TIpOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK), COOTBETCTBYIOIIMM IIPO-
rpaMMHBIM O0OecriedeHruEeM, a TakKe HeoOX0MMOK Mebelbio (JI0CKa,
CTOJIBI, CTYJIbS)
(aymuropuu: 129, 131, 133, A305, A307)
2. | JlabopaTopHbie JlaGopaTtopusi, YKOMILICKTOBaHHAs CICIIMATM3UPOBAHHON MeOerblo,
3aHATHS TEXHUYECKUMHU cpeacTBaMu oOyuenust (coBpeMeHHbIMH [IOBM Ha

6asze mpomueccopos Intel wm AMD, 00beaMHEHHBIMU JIOKAIBHOM ce-
TBIO) C BBIXOJIOM B TJI00ANbHYIO ceTh VIHTEpHET, a Tak’ke COBPEMEHHBIM
JIMIIEH3UOHHBIM MPOTPAaMMHBIM ObOecrieueHrueM (OrepaluoHHas CHUCTe-
ma Windows 8/10, maker Microsoft Office, cpeapl nmporpamMmmupoBaHus
MS Visual Studio u Delphi)

(aymuropun: 101, 102, 105, 106, 107, A301a)
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I'pynmioBsre
(MHAMBUAYaAJIbHBIC)
KOHCYJIbTallUH

AynuTtopusi i CEeMHHAPCKUX 3aHATHH, TPYNIOBBIX M HHIUBUIY-
QIBHBIX KOHCYJIbTALMH, YKOMIIJIEKTOBAaHHBIE HEOOX0IMMOI MebeIbio
(mocka, cToubl, CTYJIbA)
(aynuropuu: 129, 131)

Texymui
KOHTpPOJIb,
MIPOMEKYTOUHAS
aTTecTalus

AyauTopusi Uil CEMHUHAPCKUX 3aHITHH, TEKYIEr0 KOHTPOJISI U [pOMe-
KYTOYHOM aTTeCTaly, YKOMIUIEKTOBaHHAs HEOOXOJMMON MeOenbio
(mocka, cronbl, crynbs) (ayoutopun: 129, 131, 133, A305, A307, 147,
148, 149, 150, 100C, A3016, A512), kOMITbIOTEpaMH C JTUIICH3UOHHBIM
OpOTrPaMMHBIM O0ECIICUEHHEM M BBIXOJIOM B WHTEPHET (ayAMTOPHU:
106, 106a. A301)

CamocTrogrenpHas
paboTta

Kabuner s camMoCTOSITETbHON PabOThI, OCHAIIEHHBIH KOMITBIOTEP-
HOM TEXHHMKOM C BO3MOYKHOCTBIO MOJKIIOUEHHs K cetu MHrepHer,
IPOrpaMMOIl 3KPaHHOTO YBEIMYEHHUs, OOECIEUYEeHHbIN JOCTYIOM B
JNEKTPOHHYI0 MH(OPMALMOHHO-00pa30BaTEeNbHYIO CPEly YHHBEPCHU-
TeTa, He0OX0IMMOI MeOenbio (JI0CKa, CTOJIbI, CTYJIbS)

(ayautopus 102a, yntaabHbIN 3a1).
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