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1 Ileau u 3aga4u y4eOHOM TUCHUTTHHBI

1.1 Heab AUCHUILITHHBI

HCJII/I HU3Y4YCHUA JUCHUIIIMHBI OMPCACIICHBI rOCyaapCTBCHHBIM O6pa3OBaT€JII>HI>IM CTaH-

JApPTOM BBICIIETO 00pa3oBaHMs U cooTHeceHbl ¢ obummu 1ensmu OOIl BO no HampaBieHuo
noarotoBku «lIpukinannas nHGopMaTHKa», B paMKax KOTOPOU MPENnoaaeTcs TUCIUTLINHA.

He.]'lbl() an/I06peTeHne YMCHHﬁ, HaBBIKOB U MCTOAOJOI'MYCCKHNX OCHOB COCTAaBJICHU I1a-

paJUIEIBbHBIX AITOPUTMOB Ui PEIUCHUS BBIYMCIUTEIBHBIX 3a7a4, B TOM YHUCJE, B 3KOHOMHYE-
CKOM MHpeIMeTHOM 00JacTH, OBJIAJEHHE COOTBETCTBYIOLMM CHUCTEMHBIM U MPUKIAJAHBIM U H-
CTpYMEHTapHeM, IpUOOpEeTeHHEe YMEHUH U HABBIKOB CTYJEHTaMHU METOJ0JOIMHU MapajiebHOro
IIPOrPaMMHUPOBAHHUSL.

1.2 3agaun AMCHUILIMHDI

O3HAaKOMJICHHE CTYIACHTOB C apXUTEKTYPHBIMH IMPUHIUIIB pealn3alliy MapaljiesibHON
00pabOTKH B BHIYMCIUTENIBHBIX MAIlIMHAX;

M3y4eHUE CTYACHTaMHU MapajuleIbHBIX BBIUMCIUTEIBHBIX METOJIOB U OCBOCHUE MPUHIIH-
IIOB COCTABJICHUS MAPAJJIENIBHBIX aJITOPUTMOB KaK JIJIsl CUCTEM C Pas3leIsieMON MaMAThHIO,
TaK M pacIpeIelICHHON MaMThIO;

KOMIIJIEKCHOE MCIIOJB30BaHNE METONOJIOTUA M MHCTPYMEHTAIBHBIX CPEICTB Napalieib-
HOTO IMPOTPAMMHUPOBAHUSI, OCBOCHHE cTyineHTaMu TexHosmoruii MPl u OpenMP;
IpUOOpETeHNE ONBITa B PEIICHUM BBIUMCIUTENbHBIX 33/1a4, B TOM YHUCIIE, CBA3AHHBIX C
pecypcoeMkuMu nHpopMannoHHbIMU cuctemamu (HC).

1.3 MecTO IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTeibHOI MPOrpaMMbl

Hucuunnunaa «TexHonaoruu napajuiesIbHbIX BBIUUCICHHUI» OTHOCUTCS K 0a30BOM 4acTu

(b1.B) yuebHOTO 1I1aHA.

Jis u3ydeHust JaHHOHN yd4eOHOW MUCHHUIUIMHBI (MOJYJS) HEOOXOIUMBI 3HAHUS, YMEHHS U

HaBbIKU, (POPMUpYEMbIE TPEAIECTBYIOIMMU AUCIUTIITUHAMU

IIporpamMmmupoBanue Ha s3bike Ilackans.
NHpopMaLlMOHHbIE CUCTEMBI U TEXHOJIOTHH.
BeruncnuTenbHbIE CHCTEMBI, CETH U TEJIEKOMMYHUKALIMH.
be3onacHocTh MHMOPMAITIOHHBIX YKOHOMUUYECKUX CHUCTEM.

1.4 IlepeyeHb IMJIAHHPYEeMBIX Pe3yJIbTATOB O00y4YeHHs MO AWCHUILVINHE, COOTHeCe H-
HBIX C IVIAHMPYeMbIMH pe3y/1bTaTaMH OCBOCHHUSI 00pa3oBaTe/IbHOI MPOrpaMMbl

Komnerenuuu oOydaromerocsi, opMupyeMmble B pe3yibTrare 0CBOeHHS Kypca «TexHouo-

TUH NapaJuICIbHBIX BBIYUCIICHUM

No rexc Conepxxanne | B pesynpraTe m3ydeHus yueOHON NUCIUTUIMHBI O0yJarOIecs
- KOMITETEHIINHU JIOJDKHEL
. KOMIIE- ..
(unu e€ ya-
II. TEHIIUHU 3HATH yMeTh BJIAJETh
CTH)
1 OT1K-3 CIIOCOOHO- OCHOBHbIE IIOHSA- | HUCIIOJIB30BATh OCHOB- UHCTPYMEHTa-
' CTBIO HCIIOJIb- | THS U 3aKOHEI HBIE 3aKOHBI Tapal- pueM coBpe-
30BaTh OC- MapajuIeIbHBIX JICTBHBIX BBIYMCIEHUN | MEHHBIX pac-
HOBHBIE 3a- BBIUHUCIIEHUNA U U COBpPEMEHHBIE pac- MpeIeIeHHBIX
KOHBI €CTe- COBPEMEHHBIX npeeneHHbIe HHOOP- uHpoOpMaInoH-
CTBEHHOHA- pacmpe/ieiieH- MAaIHOHHO- HO-
VIHBIX JHC- HBIX HH(opMa- KOMMYHHUKAIIHOHHBIE KOMMYHHUKAIIH-




HbIE METOJIb U
HNPUHIUIIBI CO-
CTaBJICHUS Na-
pajUIeIbHBIX all-
TOPUTMOB

HUS BBIYHCITUTEILHON
pabotsl UC;

- IPOBOAUTH (popManu-
3aIlI0 U pean3aIuio
peLICHUS TPUKIATHBIX
3aj1ay;

- COCTaBJIATH Mapal-
JeJIbHBIE TPOTrPaMMBbl

Ne | Winexe Conepxxanune | B pesynpraTe m3ydeHus yueOHON NUCIUTUIMHBI O0yJarOIecs
| konme. | KOMIETEHIMH JIOJDKHBI
(unu e€ ya-
m. | TEHIUHU 3HATh yMeTb BJIaJIeTh
CTH)
IUIUJINH U CO- | LIMOHHO- TEXHOJIOTUH JUIS pellie- | OHHBIX TEXHO-
BpPEMEHHBIE KOMMYHUKAIlM- | HUAS NPUKIAJHBIX U JIOTUH, B YacT-
uH@OpMaI- | OHHBIX TEXHOJIO- | HAyYHBIX 33j7]a4, B TOM | HOCTH, METOJla-
OHHO- Ui YHCclie, B 9KOHOMHUYe- MH H CpE/ICTBA-
KOMMYHHKa- CKOH JIeATETTbHOCTH MU pa3paboTKu
[IUOHHBIE napaiesIbHbIX
TEXHOJIOTUU B IIPUIIOKECHU I
npodeccuo-
HaJlbHOU nes-
TEJIIEHOCTH
o | k-1 crocoOHO- - TpeOOBaHUs - IPOBOIUTH aHAJIN3 COBPEMEHHBIMH
CTBIO IIPOBO- | CTAaHAAPTOB Ha HYKOHOMUYECKOH TMpea- | HHCTPyMEH-
IMTH 00CIle- | aBTOMAaTU3MpPO- | METHOM 00JIaCTH, BHI- TaJIbHBIMA
JIOBaHUE Op- | BaHHBIE CHUCTE- ABIIATH NUH(POPMAIIMOH- | CPEACTBAMHU
raHu3aui, MBI HBIE TOTPEOHOCTH U MOJICTTUPOBAHUS
BBISIBJIATh - OCHOBBI HH- paspabaTbiBaTh TpeOO- | MpeaMETHON
uHpopmaru- | gopmanuonnoro | Banusk MIC B obnactu | obnactu, npu-
OHHBIE TTO- MEHEKMEHTA,; YKOHOMUKHU; KJIAQJHBIX U UH-
TpeOHOCTH - OCHOBBI TEXHO- (hopMaImOHHBIX
noas3oBare- | yorud MPI u IIPOLIECCOB
neit, popmu- | OpenMP
poBaTh Tpe-
OoBaHUS K
uHopMmaru-
OHHOMH cH-
cTeEMe
3. | IK-20 CIIOCOOHO- - 0COOEHHOCTH - IPOBOJIUTH CPABHU- - HaBBbIKaMU U C-
CTBIO OCY- BBICOKOTIPOU 3~ TENbHBIN aHAIIU3 U BI- | TMOJB30BAHUSA
IIECTBJIATh U | BOAUTEIBHBIX 60p nHPOpPMAITMOHHBIX | (DYHKIIMOHAIb-
000CHOBBI- BBIYHCITUTEIb- ¥ KOMMYHHKAIIMOHHBIX | HBIX U TEXHOJIO-
BaTh BHIOOD HBIX CHCTEM, texHonoruit (MKT) ans | rudeckux craH-
MPOEKTHBIX CYLLIECTBEHHBIE | peleHus npukiagaeix | gaproB MC B
peleHuii mo | I BeIOOpa 3ama4 u cozmanus MC; o0J1acTH 3K0-
BUJIaM 00ec- | MPOEKTHBIX pe- | - BRIOMPATh UHCTPY- HOMMUKHU
NeYeHUs MH- | IIEHWH MO0 BUJIaM | MEHTAJIbHBIE CPECTBA
dopmarmoH- | obecrieueHus pa3pabOTKu BBICOKO-
HBIX CUCTEM | UH(QOPMALMOH- | MPOU3BOIUTEIBHBIX
HBIX CHCTEM; UcC;
- MapaJijieNibHbIe | - HAXOJUTh PECYPCHI
BBIYHUCITUTENb- JUIsl pacriapajuieInBa-




Conepxxauue | B pesynprare n3ydeHus yueOHON TUCIMIIINHBI O0YyUAOIMECS
Ne | Mnnexe Aep pesy. YICHUS Y1 JHCIL yHaroIH

KOMIICTCHLIU U JOJDKHBI
. KoMIIC- ..
(unu e€ ya-
II. TCHINH cTH) 3HATh yYMeTh BJIa/IeTh

JIUIS CHCTEM ¢ o0Imeit u
pacnpeneneHHon namsi-
TBIO;

- OLICHUBAThH BBIYUCIIH-
TEJBHBIC 3aTPATHI ITPO-
exTa U d3(HeKTUBHOCTh
napajuieIbHbIX pelle-
HUMN

2 CTpyKTypa M coJep:KaHHue JUCIUILIHHBI

2.1 PacnipeiejieHue TPyA0€MKOCTH JUCIHUILIMHBI 110 BUAAM padoT

OO0mmast TpymoEMKOCTh TUCHHUIUIHHBI cocTaBisier 3 3au.ef. (108 wacoB), ux pacmpenene-
HUE 10 BUIaM PabOT MPEeCTaBICHO B Ta0OIHUIIE

TpynoeMKocCTs,
Bup yuebHOl paboThI 4acoB
4 cemecTp

AyIUTOpHBbIE 3aHATHSA: o4
3ansTus gekiuonnoro tuna (JI) 18
[paktnyeckue 3anstus (I13)
JlaboparopHusie padotsl (JIP) 36
CamocrosiTebHast padoTa: 47,8
Kypcosoii npoexr (KII), kypcoBast pabora (KP)
ITpopaboTka yuebHOTO (TeOopeTrueckoro) marepuaina (IIM) 27,8
ITogroroBka k Tekymemy kouTpoumto (ITTK) 20
Pedepar (P)
Konrtponupyemasi camocrositesibHas padora (KCP) 6
HNuan xkonrakTHas padora (UKP) 0,2
IIpoMe:kyTOUHast aTTeCcTAlNU (324€T)
OO01as TPy10eMKOCTh: 5 3a4.e1. 108

2.2 CTpykTypa y4eOHOI AUCIUTIIIHHBI

Pacnipenenenue BuoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3esiaM AUCIUIIINHBI.
Paznenbl qucHUTIIMHEL, U3ydaeMbie B 7 CEMECTpe

N KommaecTBo gacoB
° AynuropHas | CaMOCTOSAT.
pas- HanmenoBanue pasnenos, TeMm
ena Bcero pabora pabora
JI |I13 | JIP CPC
Pa3z[e;11 1. Ocob6eHHOCTH Mapaie/IbHbIX BHIYHC- 20 6 | o 4 10
JIe HU
Beenenue. [lapaaurmel mporpammupoBanus. Opra-
1. HU3aIUS BBIYUCIICHU M B MHOTOIIPOLIECCOPHBIX CH- 8 2 2 4
cTeMax
2. 3akoHbl AMJaJIa U KOMMYHUKAIIMOHHBIE CETH 4 2 2
3 [Mapanmenu3m u ero ucroib30BaHue. MeTo b 5 2 9 4
MPAKTHYECKOTO paclapauieIuBaHus KOIa
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Paznea 2. TexHoJsiorusi napajjiesibHbIX BbIYMC-

JICHHMII B CHCTeMax ¢ pacnpe/eje HHOM NaMSATBIO 28 6 |0 10 12
MPI
[TonsiTne 1 OCHOBHBIE 0COOCHHOCTH TEXHOJIOTHH

4. |MPL Ilpoueccsl, rpynnsl 1 KOMMyHUKaTopel. baso-| 8 2 2 4

Bble pyHKUIMN 6nbImnoTexu MPI

CHHXpOHHAs U aCHHXPOHHAs Nepeaaya COOOICHU I
MEX]y NpOoIeCCaMu

10 2 4 4

KonnekrrnBHbBIE B3aMMOACHCTBU S TPOIIECCOB: MEPE-
6. |maya maHHBIX, OapbepHAast CHHXPOHHU3AIMS, Ollepa- 10 2 4 4
MU C TPYNIIaMH ¥ KOMMYHUKATOPAMH

Pa3nea 3. TexHoJsiorusi napajuiejibHbIX BbIYHC-

JIEHMI1 B cUCTeMax ¢ pa3jeJisieMoil NaMATbIO 34 4 14 16
OpenMP

[ToHsiTHE M OCHOBHBIE 0COOCHHOCTH TEXHOJIOTHH
OpenMP. Hcnonb3oBanme MOTOKOB (00IIee aapec-
Hoe mpocTpancTBo). [Tynbcupyronmii (fork-join)
napaieTu3M

Hupexrussl OpenMP. ®dopmar, o6nactu BUAUMO-
cTH, THIBL. Onpesenenne napauieabHol 001acTH.
8 VYrpaBnenue 06J1acTbi0 BUIMMOCTH JaHHBIX. Pac- 20 2

MpeieICHNE BEIYMCIECHUH MeX Ty moTokaMmu. Orme- 10 8
pauus penykiuu. Cuaxponu3zanus. CoBMeCTHU-
MOCTb JUPCKTUB U UX TapaMCTPOB

9 bubmuoreka ¢pynkuuit OpenMP. Tlepemennbie 5 5 4
OKPYXEHU S
Pasneu 4. [lapaJjiesibHble YMCJI€HHbIE AJITOPUT- 198 | 2 8 9.8

MBI JIJI1d PCIICHUA THUIIOBLIX 3a1a4

[MapannenbHBIC YMCICHHBIC AITOPUTMEI JIJIS pellie-
10. |HMA THOOBBIX 33124 BEIYUCIIUTEIBHON MaTEMAaTUKA 14 8 6
Y TIPUKIaIHON HHPOPMATHKI

O600mmaronmii 0030p COBPEMEHHBIX TEXHOJIOTU I

11. |mapamnensHoro nporpammupoBanus HC. 58 | 2 3,8
Bvicmaenenue 3auemos no oucyuniune
Bcero nmo pa3aenaM THCHMIIMHBI: 101,8| 18 | 0 | 36 478
KCP 6
HUKP 0,2
HUTOI'O no aucuuIInHE 108 | 18 | 0 | 36 47,8

Cokpawenus: J1 — nexuun, [13 — npakrudeckue 3anstus, JIP — madoparopasie padotsl, CPC —
camocTrositenbHas padora cryneHToB, KCP — koHTponupyemas camocrositensHas padora, MKP —
WHas KOHTaKTHas paboTa.

2.3 Conep:xkanue pa3aesioB TUCHHUIIHHBI

2.3.1 3aHATHA Je KIIHOHHOI'0 THIIA

®opma Te-
HammenoBanue
No Conepxanue paszziena KYITIETO
pazzaena
KOHTPOJIS
1 2 3 4
1.|0Ocobennoctu napan- |Beenenwue. [lapagurmer nporpammupoBanus. Opranu- |Yyactue B




JIETBHBIX BRIYHUCICHUI

3aIl1s BEIYMCIICHUM B MHOTOIIPOIECCOPHBIX CUCTEMAX.

CeMHUHape,

3akoHbl AMJana U KOMMyHUKalluoHHbIe cetu. [lapan- [3aumra JIP
JIEJIM3M U €T0 UCI0JIb30BaHKuEe. MeToIbl TPaKTUYECKO-
ro pacnapaieIMBaHus KoJa
2.|Texnomnorus mapai- [onsTHe 1 OCHOBHBIE 0cOOeHHOCTH TexHOonorun MPL. |Yuactue B
JeNbHbIX BelunciaeHuit |[Ipoueccsl, rpynnsl 1 KOMMyHUKAaTOpbl. bazoBbie ceMHHape,
B CHCTeMax ¢ pacnpe- |pyakuuu omommorekn MPI. CuaxpoHHas u acuH- 3ammta JIP
JICJIEHHOM MaMsIThIO XpOHHAs Iepeaaya COOOMICHII MEX/Ty MPOIIECCAMHU.
MPI KonnekrnBHbIE B3aMMOAEHCTBUS TPOIECCOB: MEepeaa-
4a TaHHBIX, OapbepHasi CHHXPOHU3AIHUS, OTIEPAIIUH C
rpyrnmnamMu ¥ KOMMYHUKATOpaMH
3.|Texuonorus napan-  |[lonstue u OCHOBHBIE OCOOEHHOCTH TEXHOJIOTHH VYuacrtue B
nenbHbIX BeruncneHuit |OpenMP. Vcnionb30BaHue MOTOKOB (00Iee aipecHOe |ceMUuHape,
B CHCTeMax ¢ pa3iens- [mpoctpaHcTBo). [lynscupyronmii (fork-join) mapasmie- |3ammra JIP
€MOH MaMAThIO nu3M. {upexruet OpenMP. dopmar, o6nactu BUIH-
OpenMP MOCTH, TUIBl. OTIpeeneHue napauienbHON 00IacTH.
VYnpasienue o01acTbi0 BUIUMOCTH JaHHBIX. Pacipe-
JiefieHr e BBIYMCICHU I MeX Ty moTokamu. Onepanus
penykuuu. Cunxponu3saius. COBMECTUMOCTb TUPEK-
TUB U UX napaMmeTpoB. bubnnoreka GpyHknii
OpenMP. IlepemeHHBIE OKPYKEHUS
4. (IlapannensHble unc-  |[lapannenbHble YMCIEHHBIE ATOPUTMBI 171 pEIICHUST | YyacTue B
JICHHBIC AJITOPUTMBl  |THIIOBBIX 33/1a4 BHIYUCIUTENbHON MaTEMATUKU U IPU- |CEMUHApE,
JUTSL pellieHU s TUTTOBBIX |KagHoi nHpopmatuku. O6o0m@aonmii 0630p coBpe- (3anmra JIP
3ajau MEHHBIX TEXHOJIOTUH MapajieNbHOI0 POrpaMMupo-
BaHus 1MC
2.3.2 CeMuHapcKue 3aHATHUSA
CemuHapcKkue 3aHATUS HE TPELyCMOTPEHBI YYEOHBIM TLIIaHOM.
2.3.3 JlabopaTopHble 3aHATHS
®opma Te-
No HaumenoBanue Conepxanue pazzena (HoMepa 1 HaMMEHOBAHUS Jia- KyILIero
paznena OopaTOpHBIX padoT) KOHTpOLS
1 2 3 4
1. |Ocobennoctu mapan- |1. Opranuszainus BEIYUCICHUN B MHOTOTIpOLieccop- |3ammTa JIP
JIeTTbHBIX BBIYUCIIEHUHN |HBIX cucTemax. Hactpoiika nmpoekra MS Visual
Studio
2. MeToasl MPaKTUYECKOTO pacrapaieIuBaHus 3anmra JIP
KoJa
2. | Texaomorust mapaj- 3. YcranoBka u HacTpoiika peanusanuu MPI. bazo- [3ammTa JIP
JIeTbHBIX BBIYMCIIEHUH |Bble QpyHKIMM O6ubnuorexn MPI
B cucreMax ¢ pacupe- |4. CuHXpOHHAas nepeqada cooOmeHNH Mex Iy mpo- [3anmTa JIP
JIEJIEHHOMN MaMsIThIO neccamu. OneHka 3(hpeKTHBHOCTH MapauIeIbHBIX
MPI BBIUMCIICHUI
5. AcuHXpOoHHAas nepeaada COOOIECHUN MEXITY 3ammTa JIP
npolieccaMmu
6. KomnekruBHBIE B3aUMOCHCTBUS MTPOIIECCOB: Tie- [3anmTa JIP
penaya JaHHBIX, OapbepHasi CAHXPOHU3AI U
7. KomnekruBHBIE B3aUMOJICHCTBUS TPOIIECCOB: 3aumra JIP

ONEPALMH C TPYNIIAMU U KOMMYHHKaTOpaMu
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3. |Texnonorus mapasn- 8. Hactpoiika nmpoekra MS Visual Studio misuc- |3anmra JIP

JICTbHBIX BBIUMCICHHH |1Oab30BaHus TexHonoruu OpenMP. Co3nanue nmoTo-

B cHCTeMax ¢ pasnens- |koB. OmpeelieHne mapamuiebHOl 00J1acTi. YIpas-

€MOI TaMATHIO JeHue 00JacTbi0 BUJAUMOCTH JaHHBIX

OpenMP 9. Pacnpezernenne BEIYUCICHUH MeX Ty TToTOKamu. |3ammra JIP
CuHXpOHU3AIMS TOCTYIa K OOIIMM JaHHBIM
10. PacnapannenuBaHue OTHOMEPHBIX ITUKIIOB 3ammra JIP
11. PacnapannenuBaHue JByMEPHBIX IIUKIOB 3aumra JIP
12. PacnapanienuBaHue TPEXMEPHBIX IIUKIOB 3aumra JIP
13. Hcnonw3oBaHue onepanuu peyKinu 3aumra JIP
14. TlepemeHnHble OKpyKeHHS U GyHKIHH Oubmuore- |3ammTa JIP
ku OpenMP

4. |Ilapannensubie unc- |15, [lapamienbHble YncIEHHBIE AITOPUTMBI peleHus [3anmTa JIP

JICHHBIE AJITOPUTMBI 3a7a4u JIMHEWHOM anreOpbl

JUTSL pelieHrs TUTOBBIX |16. TlapamiensHbie YHCIIEHHBIC AITOPUTMBI pereHus |3anmra JIP

3a1a4 3aJa4 MaTEMATHYECKOI0 aHajIn3a
17. TlapannenbHble YUCIEHHBIE AITOPUTMBI COpTU-  |3ammTa JIP
POBKH
18. IlapamnensHble anroput™sl B coBpeMeHHbIX MC. |3ammTa JIP
Bvicmasnenue 3auemog no oucyuniune

2.3.4 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MIPOEKTOB)

KypcoBsie paboTbl He IPeTyCMOTPEHBI YUEOHBIM I1JIAHOM.

2.4 IlepeueHb yue0HO-Me TOAMYECKOT0 00ecredyeHUs1 AJIsl CAMOCTOsATeJ JILHOI pado-
ThI 00y4aKOIIerocs Mo AUCHHILINHE

Ilenpto caMOCTOSITENBHOM PabOThl CTYy/EHTA SABJISAETCS YNIyOJeHUE 3HaHUH, MOTy4YeHHBIX
B pe3ylbTaTe ayIUTOPHBIX 3aHATHI. BrIpaOaThIBalOTCS HABBIKK CaMOCTOATENBHONW paboThl. 3a-
KPETUISIOTCS. ONBIT U 3HAHMS, MOTy4eHHbIE BO BpeMs JabopaTOopHbIX 3aHsTui. Huxe npeacras-
JeH mepedyeHb y4eOHO-METOANYECKUX MaTepuajoB, KOTOpbIE MOMOTaloT OOydaroleMycs opra-
HH30BaTh CAMOCTOSITEIbHOE U3YYEHUE TEM (BOIIPOCOB) AUCIUIIIMHBI 10 BceM Buaam CPC.

No Bug camocTosrenbHoM HepequL y‘le6HO-MCTOIII/I‘-ICCKOl"O obecrneucHHs JAUCIHUITINHBI

paboThl 10 BBIIIOJIHEHHUIO CAMOCTOSITENbHON paboThI
1 2 3
IIpopaboTka u Metoanueckue yka3aHHs AJIs MOJTOTOBKU K JIEKIIHOHHBIM U CEMHU-
IIOBTOPEHUE HapCKUM 3aHSTUSAM, YTBEPXKIECHHbIE Ha 3aceJaHuH Kadeapsl Mpu-
JIEKIIMOHHOTO KJIQJHON MaTeMaTuKu (aKyiabTeTa KOMITBIOTEPHBIX TEXHOJOTHH U

MaTepuala, MaTepuana
1 |y4eOHol 1 HaydHOU

npukinagHoit matematuku ®I'BOY BO «Ky0I'Yy», npoTtokon Ne22 ot
29.06.2017 r.

JTUTEPaTyphl, Mertoanyeckue yka3zaHHsl 110 BBITTOJIHEHHUIO CAMOCTOSITEIbHOM pabo-
MOATOTOBKA K TBI, YTBEPKICHHBIC Ha 3aCeJaHNH Kadeaphl MPUKIATHON MaTeMaTH-
CEMUHAPCKUM KM (haKyJIbTeTa KOMITBIOTEPHBIX TEXHOJOTUI M MPUKIAIHON MaTeMa-
3aHATUAM tukn @I'BOY BO «KyoI'Y», npotokon Ne22 ot 29.06.2017 1.

Mertoandeckre ykazaHus 110 BBITIOJIHEHUIO 1a00paToOpHBIX padoT,
YTBEPIKICHHBIC HA 3aceaHi K Kadeapbl MPUKIATHON MaTeMaTHKH

(hakynpTeTa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON MaTeMaTu-
k1 ®T'BOY BO «Ky6I'Y», mporokos Ne22 ot 29.06.2017 .

IlonroroBka k
2 | 1abopaTOpHBIM
3aHATHAM




Bu camocTosiTeIbHON
paboThI

[lepeuenp y4eOHO-METOIUYECKOTO OOSCIICUSHU ST TUCIIUIITUHBI
10 BBITIOJIHEHHUIO CAMOCTOSITETbHON PabOThI

2

3

IloaroroBka k
3 |pemeHnI0 331249 U
TECTOB

Mertoanyeckue yka3zaHHs 10 BBIITOJIHEHHUIO CAMOCTOSITENIbHOM pabo-
ThI, YTBEPKJICHHBIEC Ha 3aCeJaHNH Kaeaphl MPUKIATHON MaTeMaTHu-
K1 (aKynbTeTa KOMIBIOTEPHBIX TEXHOJOTHI M NPUKIAJHON MaTeMa-
tukn I'BOY BO «KyoI'Y», mpotokon Ne22 ot 29.06.2017 1.

4 |TTonroroBka JIOKIAA0B

Meroauueckue ykazaHus Ui IIOATOTOBKYU 3cce, pedepaToB, Kypco-
BBIX paboOT, YTBEpXK/ICHHBIC Ha 3aceAaHny Kadeapbl TPUKIAIHON Ma-
TEMAaTUKU (aKyJabTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U MPUKIATHON
matematuku @PI'BOY BO «Kyol'Y», npotokosn Ne22 ot 29.06.2017
T.

TloaroroBka K
PELIEHUIO pacyETHO-

Mertoanyeckue yka3zaHHsl 110 BBITTOJIHEHUIO paCUeTHO-TPpauIecKux
3aJ[aHUi, YTBEP)KICHHBIE HA 3acelaHUH Kadeapbl MPUKIaTHON Ma-
TEMAaTUKU (aKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U MPUKIAJHON
matematuku @PI'BOY BO «Kyol'Y», npotokosn Ne22 ot 29.06.2017

TEKyLIEMY KOHTPOJIIO

> rpaduueckux 3agaHui .
(PI3) MeTtoauueckue yka3aHHs 110 BBIITIOJIHEHUIO CaMOCTOATEIbHOH pabo-
TBI, YTBEPKICHHBIEC Ha 3aCeJaHNH KadeAphl MPUKIATHON MaTeMaTHh-
K1 (aKylnbTeTa KOMIBIOTEPHBIX TEXHOJOTHI U MPUKIAJHON MaTeMa-

tukn @I'BOY BO «KyoI'Y», mpotokon Ne22 ot 29.06.2017 1.
Mertonnyeckue ykazaHHs 110 BBIITOJIHEHUIO CaMOCTOATENIbHON pabo-
6 IlogroroBka k Thl, YTBEpPXKICHHbIEC HA 3aceJaHUM KaeaApbl MPUKIAJHON MaTeMaTu-

K (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U MPUKIATHON MaTeMa-
tuku @I'BOY BO «Kyol'Y», npotokon Ne22 ot 29.06.2017 .

Y4eOHo-MeToArYEeCKue MaTepuaibl Uil CaMOCTOSITENIbHOM pPadoThl 0OydarommXxcsl W3

YHCJIa MHBAIN/IOB U JIUI] C OTPAHMYEHHBIMU BO3MOXKHOCTAMU 3710poBhs (OB3) mpenocrasistores
B (popmax, amanTHPOBAHHBIX K OTPAHUUYEHUSM UX 30POBbsI U BOCHPHUATHS HH(GOPMAIIUH:

Jist U ¢ HapYIICHUSIME 3PSHHUS:

— B IIe4aTHOH (popMe yBETMUYEHHBIM HIPU(TOM,

— B popMe JIEKTPOHHOTO JOKYMEHTA.

Jns mun ¢ HapyIIeHUsIMH CITyXa:

— B MeYaTHOU (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

JUist T ¢ HapyIIeHUsIME OTIOPHO-/IBUTATEIBHOTO arapara:

— B IleyaTHOH (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TTepedeHb MOXKET OBITh PACIIMPEH W KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOH-

THHITCHTA 06yqa}0umxc;1.

3 Oo0pa3oBarejibHbIE€ T€XHOJOTHH

JIeKIInOHHEIE MaTCpuajibl PCAIN3YHOTCA C IMOMOIIBIO 3JICKTPOHHBIX Hpe3eHTau1/1171. HpI/I

peaym3anuu yaeOHON pabOThI IO MUCHUILTHHE « TeXHOJIOTHH MapaICIbHBIX BBIUMCICHUN» HC-
MOJIB3YIOTCA CIeIyrolme 00pa3oBaTeNIbHbIE TEXHOIOTHHN

MHTEPAKTUBHAS [10J]a4a MaTepuasa ¢ MyJbTUMEIUUHON CUCTEMOM;
00CyXJIeHHE CIIOKHBIX U TUCKYCCUOHHBIX BOIIPOCOB;
pa300p KOHKPETHBIX UCCIIEA0BATEIILCKUX 3aau.

O0beM HHTEpaKTUBHBIX 3aHATUH — 18,5% 0T 00beMa ayTUTOPHBIX 3aHATHI.



Bun 3ansarus Hcnonb3yemble HHTEPAKTUBHBIE 00- KonunuectBo
Cemectp
(JI, TIP, JIP) pa3oBaTeNIbHbIE TEXHOJIOTUH 4acoB
7 JI HHTepakTuBHAas oj1aua MaTeprania ¢ 6
MYJABTUMEIUNHON CHCTEMOM.
OO6cyxieHNe CI0KHBIX U TUCKYCCH-
OHHBIX BOIIPOCOB.
Paz00p KOHKPETHBIX HCCIIEI0BATENb-
CKHX 3a/1ady.
JIP KommnbroTepHble 3aHATHS B pPeKUMax 4
B3aUMOJICHCTBUS «IpENoaBaTeib -
CTYZIEHT».
HUTOI'O 10

Jns nun ¢ OrpaHUYEHHBIMH BO3MOKHOCTSMH 370pPOBbs IPEAYCMOTPEHA OpraHu3aius
KOHCYJIBTALIMH C UCIIOJIB30BAHUEM DJIEKTPOHHOM IOYTHI.

4  OueHoYHbIE CpeACTBA JAJIsl TEKYLIEr0 KOHTPOJISI yCIEeBA€MOCTH U NMPOMEKYTOY-
HOM aTTeCTAlluU

4.1 ®oHA OLIEHOYHBIX CPEJ/ICTB /IJIsl MPOBeAeHUS TeKYyIlei aTTeCTAlNI

@OHJ OLICHOYHBIX CPEJCTB AUCLHUILIMHBI COCTOMT M3 CPEACTB TEKYILETo KOHTPOJS U
IPOMEKYTOYHOH aTTECTAllMU 10 HTOTaM OCBOCHUS M CIIUILTHHBI (3a4eTa).

B kauecTBe OLIEHOYHBIX CPEICTB, MCIOJIB3YEMbIX /ISl TEKYILIETO KOHTPOJIS YCIIEBAEMO-
CTH, MpeJIaraercsl MnepedeHb BOMPOCOB MO BBHIMOJHEHHBIM Ja00OpaTOpHbIM paboTaM, KOTOpbIE
popabaThIBAIOTCS B Mpoliecce OCBOEHUs Kypca. J[aHHBIN nepeueHb 0XBAaThIBAET BCE OCHOBHbIE
paszensl Kypca, BKIIOYas 3HaHUsI, OJTydaeMble BO BpEMs CAMOCTOSITENbHOM padoTel. Kpome To-
ro, BaXXHBIM 3JIEMEHTOM OOy4YEeHHS SBJISIETCS CAMOCTOSATENBbHOE pEelleHUE CTYIEHTaMHU U clada
WHIMBUAYanbHBIX 3a1aHui B paMkax KCP. CTyneHT 1eMOHCTpUpYET CBOE peleHUE IpenojaBa-
TEJ0, OTBEYAET Ha JOMOJIHUTEIBHbIE BOIIPOCHI.

Ilpumepnoie 3a0anusn 011 UHOUBUOYAILHBIX NPOEKNIOEB

[IpoBecTn aHanM3 3aJa4d COTIIACHO BapHUaHTY. BBIABUTH pecypchl AJs pacrapaienB a-
HUst. OCYIIECTBUTH BBEIOOP 00JIee TOAXOISAIICH TEXHOJIOTUN TapaUIeIbHBIX BIYUCIeHH. Har -
caTh aNrOPUTM TapaLICIIFHOTO pelleHus. HamwcaTh ¥ OTIAAWTh MapajuleIbHYIO MPOrpaMMYy,
peanusymoiyto anroput™. [IpoBectu oreHKY 3(OPeKTUBHOCTH MapaIIEIEHOTO PEIICHUS.

BapuanTel 3aianuid:

Copmuposku ucnonvsyroujue cpagHeHus:
CopTtupoBka BHIOOPOM.
[Ty3bIppKOBasi COPTUPOBKA.
[IlefikepHast cOpTUpOBKA.
CopTHupoBKa BCTaBKaMHU.
CopTupoBKa CIHUSHUEM.
«"HOMBS» COPTHPOBKA.
UYenHOUHAs! COPTHPOBKA:
[TupamuanbHasi COPTUPOBKA.
. CoprupoBka ¢ nmomomnpio d-Kydu.

10. Coptuposxka llemna.

11. CoptupoBka Xoapa (ObIcTpas).
Copmuposku ne ucnonwv3yrowue cpagHeHus.

12. CopTupoBKa OACYETOM.

13. Topa3zpsimHas HUCXOAAIIAS COPTHUPOBKA.

CoNo RN E
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14.

[Topa3psimHas BocxXomsIasi COPTUPOBKA.

Yucnennoe uHmeepupoeaHue:

15.

16.

17.

18.

YucineHHOe MHTETPUPOBAHUE C MCIIOIB30BaHUEM (POPMYIBI MPSIMOYTOJBHUKOB 1-TO 1MO-
psiIKa C aBTOMAaTHYECKUM BBHIOOPOM INara MHTEIPUPOBAHUS (armoCTEpHOPHAs OIIEHKA I10-
IpeHOCTH MeToJoM PyHre).

YucieHHOe MHTETPUPOBAHHUE C MCIIOIB30BaHUEM (OPMYIIBI MPSMOYTOJIBHUKOB 2-TO T10-
psiIKa ¢ aBTOMAaTHYECKUM BBIOOPOM INara MHTEIPUPOBAHUS (allOCTEpHOPHAs OIICHKA I10-
IPEHOCTH MeTo10M PyHre).

YuciieHHOe HHTETPUPOBAHUE C MCIIOIB30BaHNEM (POPMYIIBI TPATIEIIi C aBTOMATHYECKUM
BBIOOPOM IIIara MHTETPUPOBAHUS (allOCTEPHOPHAs OLEHKA MOTPEIHOCTH METoJ0M PyH-
re).

YucneHHOE MHTETPpUPOBAHUE C UCIONb30BaHHEM (opMyibl CHUMIICOHA ¢ aBTOMaTHye-
CKUM BBIOOPOM IIIara MHTETPUPOBAHUS (alOCTEPHOPHAsI OLEHKA ITOTPEIIHOCTH METOA0M

Pymnre).

Yucnennoe ougpghepenyuposanue:

19.

20.

Yucnennoe auddepeHinpoBanre QyHKIUN OJHON MEPEMEHHON Ha OTPE3Ke C UCIOJIB30-
BaHueM (GopMyisl 1-ro mopska.
Yucnennoe auddepeHiiupopanue GyHKIUN OAHONW MEPEMEHHONW Ha OTPE3Ke C UCIONIb30-
BaHHEM (OpMYIIbl 2-TO TOpPSJIKA.

HHmerﬂeKmyaﬂbele cucmemal .

21.

22.

ok

10.

11.
12.

13

OOyyeHre WMCKYCCTBEHHOW HEHPOHHON ceTu oaHOoCHoWHBIN [lepcenTpoH mo nenbra-
MpaBUIY.

OO0ydJeHHne MCKYCCTBEHHOW HEWpoHHOU cetu [lepcenTpoH mo mpaBuily oOpaTHOTO pac-
MPOCTPaHEHUS O OKH.

4.2 D oHJ O1LIE HOYHBIX CpeacTB AJisl MPOBEACHUS HpOMe)l(yTO‘IHOﬁ aTreCcranumu

4.2.1 IlpuMepHBbIi NepeYeHb BONPOCOB K 3a4ETy

JIBe Mozienu mporpaMMHUpPOBaHUSL: TOCIEI0BATENbHAS U TapaJuIeIbHasl.

[Tapagurmel napayIenbHOTO NPOrPaMMUPOBAHUS: TAPAILIEIN3M JAHHBIX U MTapajuIen3m
3a7ad.

OcHoBHBIC KOHIENIMH mapaienn3mMa. Konseiiepaas o0paboTka u mapajiesibHas o0p a-
00TKa.

Knaccudukanms KOMIBIOTEPHBIX apXUTEKTyp 1o DiuHHY.

Muoronporeccopusie DBM ¢ paznensiemoil u pacnpeneneHHon namsareio. Mx qoctom H-
CTBA U HEAOCTATKU.

BosmoxHast HekoppeKTHOCTh BbhluuciaeHuit B DBM ¢ pasnensieMoil mamsThbio.

Kiaccel TexHuueckod peanusanuu MHOrorpoueccopHbix IBM. CummerpuyHble Myllb-
tunporeccopsl (SMP). OcoOeHHOCTH CHCTEM ¢ MacCOBBIM mapasuienaniMom (MPP).
BeruucnurenbHbIil  KIacTep: ompeieNeHHe W OCOOCHHOCTH. BiusHue XapaKTepuCcTHUK
KOMMYHUKAIIMOHHOM CETU Ha MPOU3BOAUTEIBHOCTD KJIACTEPHOW CHUCTEMBI.

VYckopenue napamienbHoi cucteMbl. OCHOBHOM 3aKOH AMaa.

CereBoiil 3akoH Ampana. ®akropsl, BiausonmMe Ha 3(PPeKTUBHOCTD MapauIeTbHBIX BbI-
YUCICHUH.

Knaccel 3a1a4, KOTOpble MOXKHO 3()EKTUBHO BEKTOPU30BATh U paclapauleiIuTh.
OcHoBHBIC TPeOOBaHUS K pACIPEICIICHUIO UTEPALIHH JIJIS TapalIeIbHON 00paboTKH aH-
HBIX.

. Metoasl pacnpeaciiCHusA I/ITepaLII/Iﬁ OOIHOMCPHBIX ITUKIIOB.
14.
15.
16.

Mertobl pactipeiesieHus HTepaiii MHOTOMEPHBIX ITUKIIOB.

Ocuogsl Texaosiorun MPI. [lorsitue u npuaIUner padbotel MPI-niporpaMMel.

O6mme dynkunn MPI. Onpenenenre HoMmepa TEKYILETO MPOIecca U OOIIEro KOJIM4ecTBa
3anylieHHbIX TpoueccoB. [Ipumep npocreiimeit MPI-iporpammel.
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17. OcHOBHBIC KOMaHAbl KOMIWJIALMHU U BhIMoJIHEHUS MPI-tiporpamm.

18.Ilpuem u mnepenaya COOOIIEHMM MeXAy OTIENbHBIMU mpoueccamu MPI-mporpaMmsi.
OyHKUMM TpUEMa/Tiepeadu ¢ OJIOKUPOBKOH.

19. [IpumMepbl TYNUKOBBIX CUTYallMil, BBI3BAHHBIX HEKOPPEKTHBIM HCIIOIb30BAHUEM MHANB U-
JyaJbHBIX OTlepanuii ¢ GJIOKUPOBKOI.

20.TIpuem m mepenava COOOMICHWI MEXIY OTACIBHBIMH Tporeccamu MPI-miporpamMmel.
OyHKIMU pueMa/nepenadyn 6e3 0JI0KUPOBKH.

21.TIpuem M mepenadya COOOLICHHI MEXIYy OTAENbHbIMH mporeccaMmu MPI-mporpamMmel.
OObearHEHHE 3aITPOCOB Ha B3aMMO/ICHCTBHUE.

22.Tlpuem u mepenada COOOIICHWH MEXIy OTACIBbHBIMH TMporeccamMmu MPI-mporpammer.
CoBMellieHHbIE TPUEM U TIepeada COOOIECHUH.

23. KomnexkruBHBIE B3auMojeiicTBusl mporieccoB MPI-tporpammer. [1lnpokoBemarenbHbIi
oOMeH.

24. KonnexktuBHbIe B3anMoaencTBus mporeccoB MPI-niporpammel. CO0p JaHHBIX.

25. KomrektuBHBIC B3auMo/ieiicTBUsI TporieccoB MPI-miporpammer. Pacchiika.

26. KonnexktuBHble B3aumozencTBus mporeccoB MPI-iporpammsl. [moGanbHble onepanuu
PENYKIUH.

27. CHHXpOHU3AIHS MPOoIeccoB B TexHOJIormH MPI. BapbepHas CHHXpOHU3AIHS TPOIIECCOB.

28. [IpenMyIecTBO MCIOIb30BaHUS KOJIEKTUBHBIX ONEpaliil nepea napHbIMU.

29. IIpumep HEKOPPEKTHOTO HCIOJIb30BAHUS KOJUICKTUBHBIX OMEpaIiii, MpUBOIAIIETO K TY-
MMUKOBOW CUTYaIlUH.

30. I'pynmbl mpoieccoB ¥ KOMMyHUKATOpbI. Ornepanuy ¢ KOMMYHHUKaTOpaMH.

31. OcHoBuble ocobeHHocTH TexHomoruu OpenMP. Ilymscupyronmii (fork-join) mapame-
JIU3M.

32. [lunamuka pa3Butus crangapra OpenMP. [lognepxxuaronme OpenMP KoMIHIATOPBHI.

33. OpenMP: dopMmaT 3anucu TUPEKTUB.

34. OpenMP: nupexTrBa onpeaeneHus napaienabHoil oomactu. [Ipumep ucmoap30BaHMS.

35. OpenMP: criocoObl 3a7aHUs KOJIMYECTBA MOTOKOB, YIpPaBICHHE 00JACThIO BUIMMOCTH
JTAaHHBIX.

36. OpenMP: pacnipeneneHre BRIYUCICHUN Mexay motokamu. Jlupekrusa for. [Tpumep.

37. OpenMP: pacnpeneneHne BHIYMCICHIN MexX 1y ToTokaMu. Jlupekrusa sections. I[Ipumep.

38. OpenMP: omepanus pexykiuu. [pumep.

39. OpenMP: cunxponusanus. JupexkTuBsl barrier, single u master.

40. OpenMP: cunxponn3zanus. upexrussl critical,atomic u flush.

41. OpenMP: coBMeCTUMOCTb TUPEKTUB U UX apaMETPOB.

42. bubnuoreka pynkuuii OpenMP.

43. Tlepemennsie okpyxerust OpenMP.

44. OCHOBHBIE KJIACChI TEXHOJOTUH MapauIeIbHOTO TPOTPAMMHUPOBAHUSL.

4.2.2 Kpurepuu oueHkn

O1eHka «3auTeHOo:

— CTYJEHT MOKAa3bIBAET XOPOIIMe 3HAHUS U3YYEHHOTO YUeOHOrO MaTepuana,

— CaMOCTOATEIBHO, JJOTHYHO U TTOCJIEIOBATEILHO U3JIaraeT U MHTEPIPETUPYET MaTEPHAIIBI
y4eOHOTO Kypca;

— MOJIHOCTBIO PACKPhIBAET CMBICII MPE/IaraeMoro BOIpoca;

— BJIaJICET OCHOBHBIMHU TEPMUHAMH U TTOHATUSIMUA U3y4CeHHOTO Kypca;

— MOKa3bIBAECT YMEHHUE MEPENOKUTh TECOPETUUECKIE 3HAHUS Ha MPEIoJIaraeMblil PaKT u-
YECKHU OMBIT.

Ouenka «He 3auteHo»:
— (pparmMeHTapHBIC 3HAHUS 110 AUCLIUILINHE;
— OTKa3 OT OTBeTa (BBIMOJIHEHHUS MICbMEHHOU paboThI);
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— 3HaHME OT/EIbHBIX UCTOYHUKOB, PEKOMEHI0BAaHHBIX Y4€OHOH IMpOrpaMmMon o JUcCIu-
IIJIMHE;

— HEYMEHME UCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4Yue rpyobIX OmmMOoK;

— HU3KUU YPOBEHb KYJIbTYPbl MCIIOJHEHUS 3aJaHUH;

— HU3KHH ypOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboUeil mporpaMme KOMITETEHIIHMN.

OrneHouHbIE CpeACTBA IS UHBAINOB U JIMI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3710p O-
BbsI BEIOMPAIOTCS C yI€TOM MX WHIUBUIYAJIbHBIX IICHXO(PU3NYECKUX 0COOEHHOCTEH.

— MIpU HEOOXOIUMOCTH MHBAIM/IAM U JIMLaM C OIPaHUUYCHHBIMU BO3MOKHOCTSAMHU 310POBbS
IPEIOCTABIISCTCS IOTOIHUTEIBHOE BpEMsI /ISl IIOJITOTOBKM OTBETAa HA HK3aMEHE;

— TP IPOBEICHUH MTPOLIECAYPHI OIICHUBAHUS PE3YIbTaTOB 00YUEHUsI WHBAIIUIOB H JIUII C
OrpaHUYEHHBIMHU BO3MOXHOCTSIMU 310pPOBBsI IIPEYCMaTPUBAETCS MCIIOIb30BAHUE TEXHMYECKUX
CpeACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAUBUYaIbHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOTMMOCTH JUTSl OOYJArOIIMXCSl ¢ OTPAHMYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBS H
MHBAJIUOB MpoOLieypa OLEHUBAHUS PE3YIbTaTOB OOY4EHH s 110 TUCIIUIIIIMHE MOXKET IPOBOAMUT b-
Csl B HECKOJIBKO JTaIloB.

[Ipouienypa oreHUBAHUS PE3yIbTATOB OOYYEHUSI WHBAIUAOB U JIMI] C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMU 37I0POBbS 110 JUCHHUIUIMHE TPEIyCMaTpUBAET MpelocTaBiIeHne HH(OpMaIii B
dopmax, amanTHPOBAHHBIX K OTPAHUUYEHUSM UX 310POBbS U BOCIPHUATHS NH(OPMAITUH:

JUis u1 ¢ HapyIIEHUSIMH 3pEHUSL:

— B IIe4YaTHOU (hpopMe yBETMUEHHBIM MPUPTOM,

— B (popMe IIEKTPOHHOTO JOKYMEHTA.

JUis a1 ¢ HapyIIEHUsAMH CITyXa!

— B IleyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUis a1 ¢ HapyIIeHUsAMH OMIOPHO-/ABUTaTEIbHOIO aapara:

— B IIeyaTHOHU (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh JONOJHEH U KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHTEHTA 00yJarOIMXCsl.

5 IlepeyeHb OCHOBHOW W JOMOJHHUTEJHLHOH Y4eOHOW JMTEepaTypbl, HEOOXOAUMOIi
JJIs1 OCBOCHHUS TUCHUIITHHBI

5.1 OcHoBHas JUTEpaTypa

1. Boesoaun B.B. Ilapamnensabie BhruncneHus [Tekct]: yaeOHOe mocoOue Aisi CTYACHTOB
By30B / B. B. BoeBoauH, Bi. B. Boesonun. — CII6.: BXB-IletepOypr, 2004. — 599 c. (50
9K3.)

2. Teprenp B.IL. Teopust u mpakTuka napajuieabHbIX BhlunciaeHuil [Tekct]: yueOHOe moco-
oue / B. II. I'eprens. — M.: BUHOM. JlaGopatopus 3Hanuii: lHTepuer-YHuBepcurer
Nudopmarumonnsix Texaomoruii, 2007. — 423 c. (40 3x3.)

3. MuxoB A.W. PacnipeneneHHble KOMIBIOTEpHBIE CUCTEMBI U aJTOPUTMBI: y4eOHOE MOCO-
oue. — Kpacnonap: Kybanckuil rocynapctBeHHbli yHuBepcutert, 2009. — 87 c. (40 5k3.)

4. Teprenp B.II., Boesoaun B.B., CricoeB A.B., bapkanos K.A., Kynuun A.B. Intel Parallel
Programming Professional (Introduction) [Daekrponnsiit pecypc]. — Hanmonanbubiii OT-
KPBITHIN YHuBepcurter «WHTYUT», 2016. — 569 c. — URL:
http//biblioclub.ru/index.php?page=book view red&book id=429006.

J171st ocBOGHM S TMCUUIIMHBI MHBAIUIAMU U JIMIIaMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
30POBbSl MMEIOTCSl M3/1aHUS B AJIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
«JIanp» u «OpaiiT».
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5.2 JlonotHMTEIbHAS JIMTEPATYypa

1. Teprens B.II. Bolcokonpou3BoAUTENbHBIE BBIYUCIEHUS JUIsI MHOTOIPOLIECCOPHBIX MH O-
rosiiepHbIx cuctem [Tekct]: yaeOuuk mist ctyaeaToB By3oB / B. I1. I'eprens; bubmmorexa
Huxeropoackoro roc. yu-ta uM. H. W. Jlo6aueBckoro. — M.: V31-Bo MOCKOBCKOTO YHU-
Bepcutera: DUBMATIINUT, 2010; Huxuuit HoBropoa: Huxkeropojackuii rocynapcTBeH-
HbIH yHUBepcuTeT, 2010. — 543 ¢. (10 5x3.)

2. Kemnnep k. [lapamnensroe nporpammupoBanue B cpene MATLAB ans MHOTOSIIEPHBIX
M MHOTOY3JIOBBIX BBIUHUCIUTEIBHBIX MalMH: ydieOHoe mocooue / Hayd. pea. J. B. Jly6-
poB; [mpenucn. B. A. CanoBununii]. — M.: I3n-Bo MockoBckoro ynusepcutera, 2013, —
294 c. (10 5k3.)

3. AdanaceeB K.E., CtykomnoB C.B., Manbsimenko B.B., Kapabues C.H., Annpees H. E.
OCHOBBI BBICOKOIIPOU3BOJIUTENBHBIX BhIuMciaeHUN T.2 [DnekrpoHHBIN pecypc]. TexHo-
JIOTUH TapaJIeNIbHOTO NMPOTrpaMMUPOBaHUS: yueOHoe mocodue. — KemepoBckuii rocynap-
CTBEHHBIN YHUBEPCHUTET, 2012. - 412 c. — URL:
http//biblioclub.ru/index.php?page=book view red&book id=232204.

4. babenko JL.K. TlapannensHbpie aaropuTMbl A pEIICHUs 3aqad 3alMThl HHGOPMALHH
[QnexrporHbI pecypc] : yaeOHoe mocobme / JI. K. babenko, E. A. Umykosa, U. 1. Cu-
JIOpOB. — M.: Topsuas  nuHusA-Tenexom, 2014. - 304 c —
https://e.lanbook.com/reader/book/63228/#1.

6 IlepeyeHnb pecypcoB HH(}OPMALHOHHO-TEeJeKOMMYHUKAIMOHHON ceTH «MHTep-
HeT», He00XOAUMBIX /ISl OCBOCHUS AUCHUIINHBI

1. Buxuneaus, cBobomnas >Humkionenus — Wikipedia [Dmexrponnbiii pecypc]. - URL:
http//ru.wikipedia.org.

2. DnektpoHHO-OMOMMoOTEeYHast cucrema M3marensctBo «Jlanb» [DnekTpoHHBIA pecype]. -
URL.: http://e.lanbook.com.

3. Hayunas snexrpoHHass OuOimoTeka B pamkax mnpoekra DenepajabHOr0 areHTCTBa IO
Hayke ¥ MHHOBaIusaM [DnekrpoHHbii pecype]. - URL: elibrary.ru.

7 MeToanuyeckKue PEKOMEHAALIUHU IO OPraHvu3alui U3y4Y€HUS JUCHUIIMHbI

VYyeOHas ACITENbHOCTh MPOXOJUT B COOTBETCTBHH C TpaduKoM y4eOHOro Ipoliecca.
[Iporiecc caMOCTOSTENBHOI PaOOTHI KOHTPOJIUPYETCS BO BPEMsl ayTUTOPHBIX 3aHATHI U WHIU-
BHUyaJIbHBIX KOHCYNbTaluii. CamocrosTenbHas paboTa CTyIeHTOB IPOBOAUTCS B (PopMe M3yd e-
HUS OTACTBHBIX TEOPETHUECKUX BOIIPOCOB IO MPEIaraeMoi JIUTepaType.

B ocBoenuu AUCOUIIJIMHBI UHBAJIMJAAMU W JIMLIaMH C OTPAHHUYCHHBIMH BO3MOXKHOCTIAMHA
3I0pPOBbsI OOJIBITIOE 3HAYCHUE WMEeT WHAWBHAyaJbHas ydeOHas paboTa (KOHCYJIbTAIlUH) —
JOTIOTHUTENBHOE Pa3bsICHEHUE YUeOHOTO MaTepuaa.

NuauButyalbHble KOHCYIbTAlUM IO TMPEAMETY SIBJISIOTCS BaXHBIM  (AKTOPOM,
CIOCOOCTBYIOIIIMM WHAWBUIyAIN3alUH O0yUYECHUSI U YCTAHOBJICHUIO BOCITUTATEIIBHOTO KOHTAKTa
MCXKAY MIpernoJaBaTciicM U 06y‘-IaIOIJ_[I/IMC5I HHBAJIMJIOM HWJIKX JAOOM C OI'PaHUYCHHBIMHA
BO3MOXHOCTAMHA 310POBbA.

8 IlepeyeHnb HH(}OPMAIHOHHBIX TE€XHOJIOTHI, HCIOJIBL3yeMbIX MPHU OCYILECTBJIE HUU
00pa3oBaTeJILHOIO MpoLecca Mo JMCUMILVIHHE (MOXYJII0) (P HEOOXO0AMMOCTH)

8.1 IlepevyeHp HH( OPMALMOHHBIX TEXHOJIOTHIA
— IIpoBepka nOMaNHUX 33JaHUM U KOHCYJAbTUPOBAHUE ITOCPEACTBOM 3JIEKTPOHHOU MOYTHI
u connansHou cetn «BKoHTakre.
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— Hcnonb3oBanue 3JIEKTPOHHBIX MPE3EHTALUM MPU MPOBEACHUH JIEKIIMOHHBIX U J1abopa-
TOPHBIX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOTO MPOrPAMMHOI0 00€crieye HUsl

1. Omnepanuonnas cucrema MS Windows wm Linux.

2. Tlaker MS Office umu LibreOffice.

3. IlporpamMHoOe oOecnedyeHue IJisi OpraHHU3aAI[MU YIPABISIEMOTO KOJUIEKTUBHOTO M 0e3-
OMacHOro AocTyna B MIHTepHeT.

4. Cucrema nporpammupoBanus MS Visual Studio.
8.3 IlepevyeHb HE0OXOAMMBIX HH( OPMAIIMOHHBIX CIPABOYHBIX CHCTEM

1. Buxuneawsi, cBoOomnas »Humionenus — Wikipedia [Dmnexrponubiii pecypc]. - URL:
httpz//ru.wikipedia.org.

2. DIeKTpoHHas oubmuorexka  Kyol'Y [DnexTpoHHBII pecypc]. - URL:
http/Awww.kubsu.ru/ru/node/1145.

3. DOnexrponHas OubmmoreuyHas cucrema eLIBRARY.RU [Dnaexrponnsiif pecypc]. - URL:
http/Awwe.elibrary.ru.
9 MarepuajJbHO-TeXHHYeCKOe o0ecnevyeHne yueOHOM TUCHHILIMHbI

No Bu paGot MarepuaiabHO-TEXHUUECKOE OOecreueHne AUCIUIIINHBI U OCHAIICH-
HOCTb

1. | Jlexunonnsle JlexumoHHas ayIuTOpHs, OCHAILLCHHAs IPE3EHTALlMOHHOM TEXHUKOU

3aHATHS (mpoekTop, 3KpaH, KOMITBIOTEP/HOYTOYK), COOTBETCTBYIOIIMM IIPO-
rpaMMHBIM OOecrieueHueM, a Takke HeoOXoAUMOH Mebelnblo (JlocKa,
CTOJIBI, CTYJIbSI)
(aymuropuu: 129, 131, 133, A305, A307)

2. | JlabopatopHbie JlaGopatopus, YKOMILIEKTOBaHHAasl CHEIUAIN3UPOBAHHONW MeOebio,

3aHATHUSA TEXHUYECKUMH cpeacTBamMu oOydeHust (coBpemeHHbMH [IOBM Ha
6ase mporeccopos Intel mmu AMD, 00beIMHEHHBIMHU JIOKAIBLHOU Ce-
TBIO) C BBIXOJIOM B ITI00aJIbHYIO ceTh VIHTEpHET, a TakKe COBPEMEHHBIM
JTUIICH3MOHHBIM ITPOTPaMMHBIM o0OecrieueHreM (OTepariuoHHas CUCTe-
ma Windows 8/10, maker Microsoft Office, cpenpl mporpamMmmupoBanus
MS Visual Studio u Delphi)
(aymaropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynnoBbie Aynutopusi Ul CEMHUHAPCKUX 3aHSATHH, TPYINMOBBIX M WHIUBUIY-
(MHIUBHIyalIbHBIE) | QIBHBIX KOHCYJIBTAIlMi, YKOMIIJIEKTOBAaHHBIE HEOOXOAMMON MeOelbio
KOHCYJIbTAITUN (Tocka, CTOJIBI, CTYIIbS)

(aymuropuu: 129, 131)

4. | Texyumit Aynutopus Uil CEMUHAPCKUX 3aHSTUM, TEKYLLIEro KOHTPOJIS U MpoMe-
KOHTPOJIb, KYTOUHOU aTTecTalliy, YKOMIUJIEKTOBAaHHAs HEOOXOJUMOM MeOenbio
MIPOMEKYTOUHAS (mocka, crombl, cTynbs) (ayautopun: 129, 131, 133, A305, A307, 147,
aTTecTarnus 148, 149, 150, 100C, A3016, A512), koMObIOTEpaMH C JTULIEH3UOHHBIM

MPOTpaMMHBIM 00€CIEYeHHEM M BBIXOJOM B MHTEPHET (ayAUTOPHU:
106, 106a. A301)

5. | CamocrogarenpHas Kabuner mns camMocTOsTENbHOM pabOThl, OCHAICHHBIA KOMITHIOTEP-

pabota HOU TEXHUKOM C BO3MOXKHOCTBIO IOAKIIOUEHMS K cetu MHTepHer,
POrpaMMOil SKPaHHOTO YBEIMYEHUs, OOECHEYEeHHBIH JOCTyOM B
AJIEKTPOHHYIO HH(OPMaIlMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHU-
TeTa, HEOOXOAMMON MEOETbIO (JOCKA, CTOJBI, CTYIbS)
(aymuTopust 102a, yntanbHbIN 3a1).
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