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1. OBIIME CBEJIEHUA

VYyeOHnas qucuumiuHa « Teopust ”HGOPMAIIMOHHBIX MTPOLIECCOB M CUCTEM» M3ydaeTcsl B A ceMmecTpe.
Kypcogas pabota/KypcoBoii mpoeKkT — He peayCMOTPEHBI

1.1. dopma NpOMEKyTOUYHOM aTTECTALUN: K3aMEH
1.2. Mecto yueOHOM quctuIinHbl B cTpykType OIIOIT

VYyeOnas nucruruimHa « Teopust ”HOOPMAIIMOHHBIX MPOLIECCOB U CUCTEM» OTHOCHUTCS K 0053aTeNb-
HOM YacTu nporpaMMbl. OCHOBOH ISl OCBOEHUS TUCHUIUIMHBI SBJISIOTCS pe3ybTaThl 00y4eHHUs 10
MPEAIIECTBYIOIIUM JUCIUIUIMHAM:

- lHoCTpaHHBIN A3BIK;

-TexHomnorus nporpaMMUpOBaHUS;

- JluckpetHasi MaTemMaTHKa;

- Texnonoruu 06paboTku HHPOpMALIUH;

- YpaBiieHHE TaHHBIMHU.

PesynpraTsl ocBOeHHsS y4eOHOW AMCHMIUIMHBI B JaJbHEWIIEM OyIyT HCIIOIB30BAaHBI IPU
MIPOXOXKICHUH MTPOU3BOJICTBEHHON MPAKTUKU M BBHIOJHEHUHU BBITYCKHOM KBaIM(UKALIMOH-
HOM paboThI.

2. HEJIN U INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 TUCIIU-
IIVIMHE

Henssmu u3yueHus: AUCUUTUIHHBL « Teoprs HHGOPMAIMOHHBIX MPOILIECCOB M CUCTEMY SIBIISTFOTCSI:
- HU3y4YEeHUE TEXHOJIOTUN MapaJJIeTbHOr0 MPOrpaMMHUPOBaHUs, METOJIOB AaHAJIN3A U
pa3paboTKu mapauieTbHBIX ATOPUTMOB, a TAK)KE MaTEMaTHUYECKUX MOJIENeH 1 apasuielb-
HBIX BapUAHTOB 0a30BBIX AJITOPUTMOB PEIICHUS 33/1a4 KOMOMHATOPHON ONTHMH3AIINH;
- (hopMHpOBaHNE HABBIKOB HCIIOIH30BAHMS OCHOBHBIX TEXHOJOTUH MapaieIbHOTO
MPOTPaMMHUPOBAHUS TS peaTU3aIMK MPOTPaMM 0a30BBIX AITOPUTMOB, WX OTJIAJKU TECTH-
pOBaHus;
- (hopMupOBaHKE HABBIKOB aHAIHM3a MAPAIUIECIBHBIX aJITOPUTMOB UX MOAU(DUKAITIN
JUTSL TOCTHKEHUSI KOMIIPOMHECCA MEXKIY YCKOpeHHEeM U 3P (EKTUBHOCTBIO;
- (dhopmupoBaHue y 0OyJarONIUXCsl KOMIETEHIIMH, YCTAaHOBIEHHON 00pa3oBaTeIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO no naHHoON AUCIUIUIMHE.
Pe3ynbraroM 00yueHus o yueOHOW AUCIHUIUIMHE SBISETCS OBJIAJIEHUE 00YUYaIOMUMHUCS 3HAHHUSIMH,
YMEHHSIMH, HAaBBIKAMU M OMBITOM JIEATEIHHOCTH, XapaKTEPU3YIOUIMMH Ipoiecc (HOpMUPOBAHUS
KOMITETCHIINM ¥ 00€CTICUNBAIOIIIUMHU JTOCTI)KCHHE TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS YUeOHOU
JUCLUTIIUHBL.

2.1 PopMupyeMble KOMIIETCHIIUU, HHAUKATOPBI JOCTUKEHUS KOMIICTEHIIUHN, CO-
OTHECEHHBIE C TUTAHUPYEMBIMH Pe3yJIbTaTaMu 00yUYeHUS 110 AUCIUTUINHE:

KO}I 1 HAMMCHOBAHMEC MHAUKA-
Kox u HanmMeHoBaHue Topa Ilnanupyembie pe3yJbTaThbl 00y4eHUA
KOMIIETCHIIU N P Mo TMCIMUIIJINHE
JOCTHKCHHUH KOMIICTCHIINH
OIIK-6 NJ-OIIK-6.1 - Crioco0eH coCTaBIIATh Tapai-
CnocoGeH pa3pabatbl- Hcnonb30BaHuE COBPEMEHHBIX | JICBHBIC TPOTPAMMBI C HCTIOJIB30BAHUEM
BaTh aJITOPUTMBI M IPO- | cpell pa3pabOTKH MPOTrpaMM- COBPEMCHHBIX TEXHOJIOTUH JUIA IIPAKTH-
IpaMMBbl, IPUTOTHbIE HOTO pazpaborku Web-pecyp- | YCCKOr0 NPUMEHCHHS B 00IACTH HH-
JUIS IPAKTUYECKOT O COB M MyIbTHMEHIHBIX IpH- | POPMAIMOHHBIX CHCTEM H TEXHOIO-
MIPUMEHEHUS B 00JIACTH | JIOKCHHI rnu;
- Cnocoben pa3pabaThiBaTh aj-




Koa u HaumMeHoBaHMe
KOMIIETCHIINHU

Kox u HauMeHOBaHMe HHINKA-
TOpa
AOCTHKEHHUs] KOMIEeTeHIHH

Ilnanupyemble pe3yJbTaThl 00y4eHHsI
1O AUCIUTLINHE

UH(POPMALMOHHBIX CH-
CTEM M TEXHOJIOTHIA;

UJ1-OI1K-6.2
COCTaBHCHI/Ie IIporpamMm Ha
COBpCMeHHI)IX SA3bIKAX HpO-
I'paMMHUPOBAHUA

TOPUTMBI U IIPOTPaMM JUISl PELLICHHUS
3a/1a4 JU3aliH-IIPOEKTOB;

OIIK-8

Crnoco0eH npuMeHsTh
MaTeMaTUYECKHE MO-
JIeJId, METOJIbI U Cpel-
CTBa MPOEKTUPOBAHUS
WH(POPMAITMOHHBIX U
ABTOMAaTU3UPOBAHHBIX
CUCTEM

NJI-OITK-8.1

dopmanuzanus nporeccoB
npoektupoBanus Web-pecyp-
COB U MYJIbTUMEIHUHBIX MPH-
noxxennit CocTaBjieHHE MPo-
rpaMM Ha COBPEMEHHBIX SI3bI-
Kax NpOrpaMMHUPOBAHUS;

- Cocob6en opmManm3oBaTh MPOIECCH
npoextupoBanusi Web-pecypcos u
MYJbTUMEIUNHBIX TPUIOKEHUH, a
TaKXe COCTaBIIAThH MapajlieIbHbIE
MPOrpaMMBbI C HCTIOJIb30BAaHUEM COBpE-
MEHHBIX TEXHOJIOTUH IPOrpaMMHUpPO-

NJI-OI1K-8.2

Hcnons3oBaHne METOA0B
MaTeMaTH4ecKOro MOJCIHPO-
BaHUS [IPU NIPOEKTUPOBAHUU
Web-pecypcoB, aBToMaTu3u-
POBaHHBIX CUCTEM U MYJIbTH-
MEIUITHBIX PHUII0KEHUH 00ec-
TICUCHUA

BaHUS;

- CnocobeH UCIOIL30BaTh M€-
TOZBI MATEMAaTUYECKOT0 MOZAEINPOBA-
HUS TIPH IPOeKTUpoBaHuU Web-pe-
CYpPCOB, aBTOMaTU3UPOBAHHBIX CUCTEM
U MYJIbTUMEAUMHBIX IPUIIOKECHUN.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUILIUHBI/MOIYJIA

OO6mas Tpya0EMKOCTh YUeOHON TUCIUIUIMHBI 10 Y4eOHOMY IIJIaHy COCTAaBIISCT:

3ao4Has popma 00yueHust

4

3.e. 128 gac.

3.1. CrtpykTypa yueOHOU JUCITUTUTHHEI 1711 00YyYarOIIUXCS TI0 BUIaM 3aHITHHA
CTpyKTYypa M 00b€M IMCHUILIHHBI
KonTakTHas ayqutopHas padora, | CamocrosiTeJbHas padoTa
yac olyuaomerocsi, 4yac
npak camo-
¢popma Ja- Kyp- npo-
npak TH- cTO-
npome- 00- cosasn MeKY-
BCer T™H- Ye- ATEb-
O0beM AMCHUILIN- | KYTOY- pa- pabo- TOY-
. o, JIeK- Ye- cKast Hasi
HBI 110 ceMecTpaM | HOM aT- TOp- ma/ Hasl
gac UM, CKHe noja- paGora
TecTa- HbIE Kyp- arTe-
yac 3aHs- ro- . | 0o0y-
11071 3aHs- coeoil cTa-
THS, TOB- Yyaro-
THS, npoex s,
yac Ka, 1ero-
yac m yac
yac csl, yac
A cemecTp JK3aMeH 128 8 8 104 8
Bcero 128 8 8 104 8




3.2. CrtpykTypa yueOHOW JUCIUIUIMHBI 1J1s1 00YyYarOIIMXCs 10 pa3/ieiaM | TeMaM JUCITUIUIMHEL: (3a0uHas hopma oOyueHus)
IInanupyemsble Buabl yue0Hol padoThl Cam
(KOHTpOJIUpYyeMBbIe) KonrakTHas padora 0-
pe3yjibTaTbl 0CBO- Hpa CTO-
eHuUs: Ipa Jla6opa- LR - Buabl 1 GopMbI KOHTPOIBHBIX MEPOIIPH-
K0a(b1) hopmu- Kru- TOpHBbIE T Telb ATHiA, 00ecreYuBaoIIHe 110 COBOKYIIHOCTH
. HanmenoBaHue pa3szesioB, TeM; Ye- padoThl/ -
pyeMoii(bIX) KoMIIe- . Jlek- CKast Hasl TEKYIINH KOHTPOJb YCIIEBa€MOCTH;
- ¢opma(bl) TPOMEKYTOUHOH ATTECTALMH cKHe WHAMBH-
TeHuuu (i) u uH- uuw, sa- - noj- pa- (hopMBI IPOMEKYTOUHOTO KOHTPOJIS yCIme-
JAHUKATOPOB 10CTH- Jac o ro- 6o- BaeMOCTH
HA- HbIE 3a-
JKEeHHSI KOMIIETEH- TOB- Ta,
- THS, HATHS, - —_—
qgac qyac
qac
A cemecTp
OIIK-6 Paznen 1. UndopmanmoHHbIe MpoIecChl, yIpaBjsieMble 20 10 20 23 DopMEI TEKYIIETO KOHTPOJISA IO pa3aeil
P p yup P y |y p y
NJI-OIIK-6.2; CPU 1:
NJI-OIIK-6.3; Tema 1.1 [NapamienbHOE MPOrPaMMHPOBAHHE U TEXHO- 6 3 6 6 - [lorroToBKa 1 3anuTa OTYETOB MO J1abopa-
OI1K-8 norus OpenMP T(;_II)HLIM paboram ;
NA-OIIK-8.1; Tewma 1.2 MonenupoBaHre U aHAJTN3 NapaJUIeTbHBIX BBIYHC- 6 3 6 6 &eT%HrggiszstiiT OT;lOOH I/(I)inzf:;j;Bg}BI::m
N-OIIK-8.2 TTCHH bt p Tiporp p 1
C HUCIIOJB30BAHUCM 06]].[61/1 WJIA pa3acJICHHOU
Tema 1.3 Pa3paboTka mapauieabHbIX aITOPUTMOB 2 1 2 5 NAMSITH, JIOKITA/T HA TIPAKTHYECKOM 3aHSTHIL.
Tema 1.4 IlapamnenbHoe NpPOrpaMMHUpPOBAHUE C HC- 6 6 6
M0JIb30BaHUEM TexHoJiorun MPI
Paznen 2. Ucnoas3oBanue GPU gas pemenusi BLIYHC- 10 5 10 10 DopMBI TEKyIIEro KOHTPOJISI IO pa3ael
p p y p p y
JIMTEJIbHBIX 32124 2: - TIoAroTOBKa U 3allKTa OTYETOB MO JIabo-
Tema 2.1 CUDA - TexHOJOTHS NapaiielbHOTO 4 2 4 4 paTopHBEIM paboTam.
MIPOrpaMMHPOBAHHUS JUIs rpahUISCKUX MPOIIECCOPOB - Pedepar o merozgax mnapaiienbHOro mpo-
Tema 2.2 Texnonorus Open Computing Language 2 1 2 2 TPaMMHPOBAHHA ~ JUIA TCTCPOTCHHRIX CHCTCM,
(OpenCL)—OTKpHITHIN CTaHIAPT IPOTPAMMUPOBAHHS IS JIOKIAIL A NPAKTHHECCKOM SAtTHH.
TETEPOTCHHBIX CUCTEM
Tema 2.3 OpenACC- nupeKTHBHas MOJIENb MapauIeIbHOT0 4 2 4 4
MPOrPaMMHUPOBAHUA U MEPCTIEKTUBBI BBICOKOTIPOU3BOIM-
TEJIbHBIX BEIYUCICHUN
JK3aMeH IIpome:kyTouHasi aTrecTamus: 5K3aMeH
— IIPOBOJUTCS B YCTHOM (hopme
HUTOTO - 128 28 28 72




3.3.

Kpatkoe conepxanue yaeOHON AUCITUTIINHBI

Ne man

HaumenoBanue pas-
AeJa U1 TEMbI TUCHIHA-
TIJIMHbI

Copep:xanue pa3jeJia (TeMbl)

7 cemecTp

Paznea 1

Tema 1.1

Tema 1.1 Ilapan-
JIEIIBHOE IIpOrpaM-
MHUPOBAaHUE U Tex-
Hosorust OpenMP

Cpena napamiensHoro nporpamMmmupoBanusi OpenMP. Monenp BbIIod-
HeHus OpenMP-miporpaMmel, BIOKEHHBIN MapauieTu3M. MoJenb mamsi-
tu. [Ipocreitmas nporpamma. CuHTaKCHUC TUPEKTUBEHI. MI3MeHEeHHE unc-
7a MoToKOB. DYHKIMY YHCIa TIOTOKOB. JleTepMHHN3M HCIIOTHEHHUS T10-
ToKOB. [IpaBmma ymomdanus ans mepeMeHHBIX. ONIus pexyKIuH IS
3HAYCHUH MEPEMEHHBIX B ITOTOKAX.

Cunxponusanusi. J{upektuBa atomic, IpuMep Hcnonab3oBanus. Kpuru-
YecKhe CEeKIUH, MpUMep UCTOIb30BaHUA. Pacripenenenne BHIYHCICHUHA
Mexay nmorokamu. JupextuBa master. JupektuBa single. Mudopma-
IUOHHBIE 3aBHcUMOCTH. Pa30nenne Ha He3aBUCHMBIE OJ0KH. J{MpekTuBa
section. [lapamnensHble nukibl. TpeboBanus k omepartopy mukma. Or-
MU TUPEKTHUBHI for. YcTpaHeHne 3aBUCUMOCTH 10 JaHHBIM. Vcnomb3o-
BaHue onuun reduction. [Ipumep: Beruncienune yncna "[u".
Pacnpenenenne wurepanuii mo motokam. Ommust schedule( type [,
chunk]). Bausaue ommmm  schedule wHa pacnpeneneHne uUTepamnuii 1Mo
notokaM. 3amaun ( tasks ). Ommum nupexktuBbl  task. JlupektuBa
ordered. CunxpoHH3anus c HCIOJIb30BaHHEM MeXaHU3Ma
3amkoB (locks). JupextmBa  flush. lMcmonp3oBanne TEXHOJIOTHH
OpenMP: pekoMeHIAITNN ¥ OTPAaHUICHUS.

Tema 1.2

Tema 1.2 Monemu-
pOBaHME M aHAIM3
MapayieTbHBIX  BEI-
YHCJICHUH

AHanu3 M OlleHKa BPEMCHH BBITIOJHEHHS IMapaUIeIbHBIX allTOPUTMOB.
AHanmm3 3(QQPEeKTUBHOCTH WCIONH30BAHUS IMapajuIeTTN3Ma, COCTOSIIHIHA
OOBIYHO B OIICHKE IMOJIYYaeMOTI0 YCKOPEHHUS TPOIecca BEIYUCICHHH (CO-
KpalleHUsI BPEMEHH pellieHus 3a1a4n). Jpyroi BaxkKHBIA TOIX0 MOXKET
COCTOSITh B ITIOCTPOCHUH OIEHOK MaKCHMaJIbHO BO3MOYKHOTO YCKOPEHHS
TpoIriecca PelIeHNs 3a1a9i KOHKPETHOTO THTIA (OIeHKa 3P GEKTHBHOCTH
MapauIeIbHOTO Croco0a pelieHus 3a/1auu).

Mojens B Buje rpada "onepaiuu-onepanabl. BeIOOP BEIUHCIUTENHHOM




cxembl. Pacnmucanue. BpeMﬂ BBITIOJIHCHHUA TIapaJUICJIBbHOIO aJIropuTMa.
MuHHMaIEHO BO3MOKHOE BpeMs BBIIOJIHEHHUS. TeopeTnueckue OlEeHKU
BPEMEHHU BBINIOIHEHUS MapauIeNbHOTO alropuT™Ma. PekomeHpammm 1o
npaBuiIaM pa3paboTKe MmapauiebHBIX anropuTMoB. [lokazaTenu a3dpdek-
THUBHOCTH TApaJUIEIbHOrO anroput™a. [IpakTnieckoe NpuMEeHEHUE Ole-
HOK 3()(EeKTUBHOCTH HapaslIeIbHbIX BHIYUCIEHUHN.

Tema 1.3

Tema 1.3 Pa3zpabotka
napajjieNbHBIX — all-
TOPUTMOB

[IpuHIKE pa3pabOTKK MapaiyieNbHBIX alroOpuTMOB. PazneneHue BbI-
YUCJIEHUW Ha He3aBUcHMBbIE yacTu. [lapamienusm no nanHsiM. Paznene-
HUeE JTAHHBIX MaTpPHIIBL: a) JICHTOYHAas CX€Ma,
0) Omounas cxema. OYHKIMOHAIHHBIN Hapawienn3M. Beioop ypoBHS
JIEKOMITO3ULIMK BbluncieHu. IIpoBepka pasneneHus BBIYMCICHUN Ha
He3aBUcuMBble dacTH. OnpezaeneHue MHOOPMALMOHHBIX 3aBHCUMOCTEH.
AHanm3 nH(QOPMAIMOHHBIX 3aBUCHUMOCTel. MacmTabupoBanue Habopa
nmoxzagad. Onenka MacmrabupoBanusd. Pacmpenenenue moazagad Mex-
ny mpoueccopamu. OlLeHka 3Tama pacnpeaenaeHus noazaznad. [lapan-
JIeIbHOE PEIICHUE TPABUTALIMOHHOM 3a1aun N Te.

Tema 1.4

Tema 1.4 Ilapan-
JeNbHOE TPOrpam-
MHUPOBaHHUE C HC-
IIOJIE30BAaHHUEM TCX-
Honoruun MPI

O6mmme ceemenuss o TexHoinorun MPI. Ctpykrypa nporpammsel ¢
ucnons3oBanueM MPI. TlepBas mporpamma. Ilepemgada cooOie-
HUW MEXIy AByMs mporieccamu. [IpueM cooOmeHnii 1ByMs Ipo-
neccamu. bazoBbie (mpenornpesesieHHbIe) TUIBI JaHHbIX. Jlomo-
HUTEJIbHBIE XapaKTEPUCTUKU TEepead COOOIICHUH MEXAY ABYMsI
npoueccaMu. Bo3MoKHBIM MOpsIIOK BbIBOja cooOmieHuil. Pasne-
JICHHE BETBEM Koja Mexay mnpoueccopamu. DyHKIHUM OTCUETa
BpeMeHu. CuHXpoHU3alUMs mpoueccoB. KOHTpOJib BBINOTHEHUS
MPI-niporpammsl.

[Ipocreline KOJJIEKTUBHBIE ONEpPAlMU MEpeJayd JaHHbIX. PexxXumbl
nepenaun coodmeHnit. MoenbHbIi npumep. [lepenada naHHBIX OT Of-
HOTO TIpOIlecca BCEM OCTAlbHBIM IpolieccaMm mporpammel. 5.IIpumep
napasuleibHOW IporpaMMbl CyMMHUpPOBaHUs umcen. [lepenada nanHbIX OT
BCEX MPOILIECCOB OJIHOMY. Oneparust
penykuuu. Tumsl onepauuii penykuuu. Pa3peiieHHbple coYeTaHus TUIIOB.
COop maHHBIX B 3ajJade CYMMHPOBAHHUA. JOTOTHUTEIHHBIC PEKUMBI
nepeaayun COO6HICHI/II7L PeKOMCH}laHI/II/I M0 HMCIHOJIb30BAHUIO PCIKUMOB
nepcaadu 1aHHBIX.




[epenaya u npuém cooOeHuii 06e3 010KUpoBKHU. BRI30B 1 3aBepieHue
HeOnokupyromed ¢yHkiuu. CoBMEIICHHE BBIYUCICHUH W Ieperadn
NaHHBIX. Brokmpyromias omepannsi OXHAAHWS 3aBEpIICHUS ITE€peaadn
JTAHHBIX. JloToTHUTETbHBIC byHKIMN HEOJIIOKUPYIOLIHX
nepenad ganHbeix. TynukoBele cutyamuu (deadlock). Crmoco0b1 paspe-
IIEHHUs] TYNHKOBBIX cUTyaruid. OHOBpEeMeHHas Iepenada M MpUeM CO-
obmenunit. Ilepemaga maHHBIX OT BCEX MPOIIECCOB OJHOMY IPOIIECCY.
Kommynukaropsl. Co3iaHue HOBBIX KOMMYHHKATopoB. Ilpumep co3na-
HHSI KOMMYHHKaTOPOB.

Paznea 2

Tema 2.1

Tema 2.1 CUDA -
TEXHOJIOTHS TIapai-
JISJIBHOTO
MPOrpaMMHUPOBAHUS
TUTS rpaduIecKux
MPOIIECCOPOB

AKTyanpHOCTh rpaduueckux mnpoueccopoB. llpeanaznauenne CPU.
[Ipennaznauenne GPU. I'paduxu pocra mpomssoaurensHoct CPU u
GPU. IInardopMbl BBICOKOW NPOU3BOJUTEILHOCTH. PBIHOK BBICOKO-
MPOU3BOANTENBHBIX BeIuMcIeHUH. [Ipeumymectsa coBpemennbix GPU.
I'ereporennslie Beruncienus. Ilouemy He Tonbko GPU? ITpumeps! npak-
THdyeckoro npumenenusa. Apxutektypa GPU NVIDIA. Apxutektypa
GPU AMD. Mogens Beruucienuiit GPU. Cpeacrtsa paspadotku 110 mis
rpaduyecKux npoueccopoB. f3piku 1weiinepoB. CTOPOHHHE CICLHATIH-
3upoBaHHBbIE cpencTBa. CTPyKTypa CHENUaTU3UPOBAHHBIX CPEACTB OT
npousBogutreneil. AMD Stream Computing. NVIDIA CUDA. Crannmapt
OpenCL. Cranmapt OpenACC. C++ AMP. Pexomennanuu mno 3¢gdek-
TUBHOMY ucnoib3oBaHuio GPU. OpHoBpeMEHHOE HCIONb30BaHHE
CPU u GPU pgnia reTeporeHHbIX BMHCIeHUH. banancupoBka BeAHUCTH-
TEJIbHON HAarpy3KH.

CUDA-TexHONOTHS MTapajuleIbHOTO MPOTPaMMUPOBaHUs IS Tpadude-
CKHX TIPOIIECCOPOB: apXUTEKTypa M MPOTrpaMMHBIE CPEACTBA. Y CTAHOBKA
I1O. Kommnonents! I10. Hactpotika cpeabl pa3zpaboTku. Kommnwmsmms.
Mogens nporpamMmmupoBanus. VicnonneHue u nepapxus notokos. bioku
moTokoB. O0beIMHEHNE TTIOTOKOB B Bapmbl. Pemerku 610xoB. McmoHe-
HUE U Hepapxus MOTOKOB. [Ipumep cloXeHWsl KBaJpaTHBIX MAaTpHII.
Uepapxus namstu. Uurepdeiic nporpammupoBanust. CrnenudukaTopsl
¢byakauid. IlpaBmra u orpanndeHus. CriemupUKaTOPHl TUIIOB ITEpEMEH-
HeiX. [IpaBuna m orpanuueHus. Berpoennsle nepemenHble. KoHpury-
pupoBaHue HcnosHeHus snep. CHHXpoHM3anMs. YIpaBlI€HHE YCTpOH-
CTBaMH. YIpaBjieHue namsroio. Ilpumep.




Tema 2.2 | Tema 2.2 Texnomno- Texnonoruss Open Computing Language (OpenCL). Pabouas rpymma
rusg Open Computing | OpenCL. Peanuzamuu OpenCL. Apxurektypa OpenCL. Monens nnart-
Language dbopmbl. Mogens ucmoaHeHUs. Mexanusmbl uHAekcarmun NVIDEA
(OpenCL)—oTkpHI- CUDA u OpenCL. Moaens namstu. Mcrionb30BaHue pa3InyHBIX TUIIOB
TBIM CTaHAAPT MPO- namsitu OpenCL. Mogens nporpaMmMupoBanusi. OO1ye NPUHLIUIIBL Pa3-
TpaMMHPOBaHUS A | pabOTKH TporpamMm ¢ wucrnois3oBanumeM OpenCL. Pa3pabotka smep.
FETEPOrCHHBIX CH- 3anpoc moctynHbix miatdopm. Cosmanue KoHTekcTa. Bwibop ycTpoii-
CTeM ctBa. Co3maHue oyepean KOMaH AJS 3aJaHHOTO KOHTEKCTa W BBIOpaH-

Horo yctpoiictBa. Co3naHue mporpaMMHOro o0bekTa. Co3aHne MCIod-
Hsemoro (aifma ans BbIOpaHHOTO ycTpoicTBa. Co3maHne OOBEKTOB
sanep. Cozmanue o0bektoB namstu (Co3ganue BxogHoro 0ydepA). Co-
3naHue BeIXoJHOTO Oydepa. KonupoBanue BxomHoro Oydepa B mamsTh
ycrpoiictBa. OmpezeneHne apryMeHToB sjapa. OmpezpeneHue pasmepa
rpymmsl pabot. BeimonHenune siapa. 3arpyska pe3yabTaToOB BHIYHCICHHH.
OcBOOOKICHUE PECYPCOB.

Tema 2.3 Tema 2.3 Cranmapt OpenACC. Peammzanms. Cunrakcuc qupektus B C/C++. Ju-
OpenACC- nupek- PEKTHUBBI IapaUIEIbHOIO BBIIOIHEHUS. [lONOIHUTENBHBIE YCIOBUS K
THUBHAs MOJIENb T1a- nupektuBam parallel, kernels. [Tpumep ucnosb3oBaHus yCIOBUS async u
paJIETBHOTO MPO- IupekTuBbl wait. JupektuBa loop. YmpaBneHune AaHHBIMH. Y CIOBHS
TPaMMHPOBaHUS U nupekTuBH data. JlupekTtuBa update. OOHOBICHHE YacTH MaccuBa. I1po-
MEPCIEKTUBHI BEICO- | YMe AUPEKTUBHL. [IprMep pUMEHEHHs JUPEKTUBBI routine. ATOMapHbIC
KOIIPOU3BOAUTEb- onepauun (aupektusa atomic). Jupextusa host data. Ilpumep ncnons-
HBIX BBIYUCIICHUI 30BaHUsl JUPEKTHBBI host data w BeBOBa (yHKIMH W3 OWUOIMOTEKH

cuBLAS. Anmanranus xoma JJis HCTIOTHEHUS Ha rpadUdecKOM IpoIiec-
cope. AnanTanus Koja JJisl MCIIOJIHEHUS Ha rpaduyeckoM Mmpolieccope.
Heo0xoauMocTh MPOBEpKH KOPPEKTHOCTH PacyeToB. BeposTHOEe ycko-
peHure Ha pa3sHbIX pa3MeTku koga. Oriaaaka OpenACC-niporpaMm.

3.4. Opranu3zaius caMmoCTOSTENbHON padOThl 00yYarOIINXCS

CamocrostenbHas paboTa cTyeHTa — 00s3aTeIbHas 9acTh 00pa30BaTEIFHOTO MPOLECcca, HAPABIEHHAs Ha Pa3BUTHE TOTOBHOCTH K Mpodec-
CHOHAJIILHOMY M JINYHOCTHOMY CaMOOOpa30BaHHIO, Ha MPOEKTUPOBAHME JaJIbHEUIIEr0 00pa3oBaTeIbHOIO MapIIpyTa U MpoQecCHOHaIbHON Kapbe-
)38

CamocrosTenpHas padoTa 00yJyaromuxcs N0 JUCIHUIIMHE OPraHM30BaHA KaK COBOKYIMHOCTh ayTUTOPHBIX U BHEAYAUTOPHBIX 3aHSATHHA U pa-
00T, 00eCIeUNBAIONINX YCIIEITHOE OCBOCHUE U CIUITIIHHBL.
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AynutopHas caMOoCTOATeIbHas paboTa 00y4aroNIMXCs M0 JUCIMUILTAHE BHIMOIHICTCS Ha YUYEOHBIX 3aHATHUSAX TOJ] PYKOBOACTBOM Iperno/iaBa-
TEJsl ¥ 110 €T0 3aJaHui0. AyIUTOpHAs caMOCTOsITebHAs paboTa 00ydaromKuXcs BXOJAUT B 00U 00BeM BpEMEHH, OTBEIEHHOTO YU€OHBIM IJIAHOM
Ha ayJUTOPHYIO paboTy, U periiaMeHTUPYETCS pacCluCaHHeM YUeOHBIX 3aHSATHH.

BreaynuropHas camocTosiTeNbHasi padoTa 00yJaronuxcs — miiaHupyemas yueOHas, HayqYHO-UCCIIeI0BaTeNIbCKast, TpakTuyeckast padbora o0y-
YAIOIIMUXCS, BBITIONHSEMAsi BO BHEAYJUTOPHOE BpeMs MO 3aJaHHI0 U MPU METOAMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HermocpeACTBEeH-
HOTO y4YacTHsl, pacClIICaHUeM y4eOHBIX 3aHATHIA HE PETIaMEHTHPYETCSI.

BreayauropHas caMocTosiTenbHas paboTa 00y4aronuxcs BKI0YaeT B ceOsl:

- W3YYCHHE CIICIHATLHOMN JTUTEPaTYPHI,

- MOJTOTOBKY K MPAKTHYECKUM 3aHATUSAM, IK3aMEHY;

- HN3YUCHUC pa3Il€J'IOB/T€M, HC BBIHOCHMBIX Ha MPAKTHYCCKUC 3aHATUA, CAMOCTOATCIIBHO,

- BBITIOJTHEHHE TOMAIITHUX 3a/IaHui B BUJE TBOPUECKUX 3adanuii, [Ipe3seHTanmii;

- MMOArOTOBKA K NPAKTUYCCKHUM 3aHATUAM.

CamocrosiTenpHas padoTa 00ydJaromMXCsl ¢ y4acTHEM IpernoaBaTens B (hopMe WHOW KOHTAKTHOW pabOTHI MPETyCMaTPUBAET TPYIIIOBYIO U
(unu) UHAUBUAYAIbHYIO paboTy ¢ 00y4JaloIIMMUCS U BKJIIOYAET B ceOsl:

- NPOBE/ICHUE WHANBHYaJIbHBIX U TPYNIOBBIX KOHCYJIBTAIMN IO OTACITHHBIM TeMaM/pa3ieiaM AUCIUILTUHB;

- NPOBEJICHNE KOHCYJIBTAUH Mepes IK3aMEHOM,

- KOHCYJIbTAIIMH 110 OPTaHU3aLUN CAMOCTOSITEIPHOTO U3YUYCHHUS OTACIBHBIX Pa3/1eioB/TeM, 0a30BbIX MOHATHI YI€OHOH TUCIIUITITHHEI.

Hepequb ‘paSIleJIOB/TeM/, IMMOJIHOCTBIO MJIM HaCTHUYHO OTHCCCHHBLIX Ha CAMOCTOATCIIbHOC M3YYCHHUEC C MOCIICAYOIINM KOHTPOJIEM:

Tp
Bunnbl u gopmebl y-
HaumeHoBaHue pa3agena KOHTPOJIbHBIX hi (]
/TeMBbl oucyunIunby/Mo- MepOnpHATHIA eM
Ne i 017, BLIHOCUMbIE HA 3aganus 1J1sl CAMOCTOSITEILHOH PadoThI (Y4UTBIBAIOTCH KO
CaMOCTOATEIHLHOE H3Y- 1P NPOBeJeHHH | cT
yeHHe TeKyLIero b,
KOHTPOJIA) 4a
c
1. ITapamtensabie Omo- M3yuuTh criennalibHYIO JIUTEPATYPY, OneHuBaeTcs 8
WHCIIEpUPOBaHHbIE aJl- HOATrOTOBUTH pedepaT (A0KIa) U mpe- | KauecTBo pede-
TOPUTMBI PELLICHHUS 3a- 3EHTAlNI0 JUIA BBICTYIUICHHS Ha IIPaK- para, pe3eH-
Jlayy O PIOK3aKe. THYECKOM 3aHSITHH. TalUK U BbI-
CTYIIJICHUE Ha
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MPaKTHIECKOM
3aHSATHH.
2 [TapannensHble OMO- N3yuuTh cnenuanbHyIo JUTEPATYPY, OueHuBaercs 8
HMHCIIEPUPOBAaHHBIE All- MOJrOTOBUTH pedepaT (A0KIa) U npe- | KauecTBo pede-
TOPUTMBI pemieHust Gak- | 3eHTalmio sl BEICTYIJICHHUS Ha Tpak- | paTa, mpe3eH-
TOPHU3aLHU COCTaBHBIX | THYECKOM 3aHSATHH TaIUX U BbI-
yrcenl CTYIUIEHHE Ha
MPaKTHIECKOM
3aHSITHU
3 [TapamtensHOE TIPO- [ToaroroBka oT4eTOB MO JTAOOPATOPHBIM | 3aluTa OTYEeTa 8
rpaMMHPOBaHUE U paboram
TexHoaorus OpenMP
4 [MapamnensHOE MIpO- IToaroroBka oT4eTOB 1O JAOOPATOPHBIM | 3amuTa OTYETa 9
rpaMMHpPOBaHHe ¢ uc- | paboram
MOJIb30BAHUEM TEXHO-
gorun_MPI
3.5. [IpuMeHeHue 37IeKTPOHHOT0 00yUeHHUsI, TUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOT I

[Ipu peanuzanuu mporpaMMbl y4eOHOW TUCIHUIUIMHBI TPUMEHSETCS AJEKTPOHHAs MouTa U AJNEeKTPOHHO-oO0pa3oBarensHas cpena PI'Y um.
A.H. Koceiruna.
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KOMIIETEHIIAM, CHCTEMA U IIIKAJIA OHIEHUBAHUS

4.1.

CooTHeceHue TUIaHUPYEMBIX Pe3yJIbTaTOB O0yUeHHUs C YPOBHSAMU C(HOPMHUPOBAHHOCTH KOMITETEHIIUH.

PE3YJIbTATBI OBYUYEHMUA 11O JUCIUIIVIMHE. KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTH

YpoBuu cpopmupo-
BAHHOCTH KOMIIe-
TeHuu(-i)

HTorosoe ko-
JUYECTBO 0aJI-
JIOB
B 100-0anabHoM
cucreMe
10 pe3yJbTaTaM
TeKyIlel 1 Ipo-
MEKYTOYHOM
aTTecTaIlluA

OneHka B NATHOAIb-
HOH cucTeme
10 pe3yJIbTaTaM TeKy-
el M MpPoMesKyT04-
HOW aTTecTaluu

Iloxa3arenu ypoBHs cOPMHPOBAHHOCTH

YHHBEPCAJIbLHOM (-bIX)
KoMIleTeHuu(-it)

00menpogeccHOHAILHON(-bIX) KOMIIETEHIU I

npodgeccuoHaTbHOM(-
bIX)
KOMIeTeHuu (-ii)

OIIK-6
HJ1-OTK-6.2;
HJ1-OTIK-6.3;
OIK-8
WJI-OTIK-8.1;
W/I-OTIK-8.2

BBICOKHI

OO0yyaromuiics:

- HCYEPIIBIBAIOIIE M JIOTHYECKH CTPOMHO H3JIaraeT
yueOHBIN MaTepHal, yMEeT CBI3bIBATH TCOPHUIO
napajuleibHbIX AJITOPUTMOB € IIPaKTUKOH mapai-
JIETBHBIX BBIYMCICHHH, CIIPABIISETCS C PELICHHEM
3aa4 mpoheCCHOHATBLHON HAMPaBIEHHOCTH BbI-
COKOT'O YPOBHS CJIOXKHOCTH, IPABHIILHO 000CHO-
BBIBAET MPHUHATHIE PEIICHUS;

- MMOKAa3bIBAE€T TBOPUECKUE CIIOCOOHOCTH B MTOHHU-
MaHUH, U3JI0KCHUH aHAJIN3a TAPaJUICIIbHBIX all-
TOPHUTMOB;

- TOTIOJTHSAET TEOPETHUECKYIO HH(OPMAIIHIO CBE-
JCHUSIMH, HCCIIEI0BATEIbCKOTO XapaKTepa;

- IIaeT pa3BepHYTHIE, HCUEPIIBIBAIOIIKE, TIpodec-
CHOHAJIbHO IPAMOTHBIE OTBETHI Ha BOIIPOCHI, B
TOM YHCIJIE, TOMOJIHUTENBHBIE.

MOBBIIIIEHHBINA

OO0yuarouuiics:
- JIOCTaTOYHO MOJPOOHO, TPaMOTHO M IO CYIIe-
CTBY M3JIaracT U3y4YCHHBIA MaTepHall, MPUBOJIUT U
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pPacKphIBacT B TE3UCHOW (JOpMe OCHOBHBIC TMOHS-
THS,
- cnocoOeH TPOBECTH aHalu3 0a30BBIX Mapa-
JICTBHBIX AJITOPUTOB;

- IOMTYCKAaeT eMHUYHBIE HErpyObie OMUOKH;

- JIOCTaTOYHO XOPOIIO OPUEHTHUPYETCS B YUSOHOH
U poeCCHOHATLHON JTUTEepaType Mo napauiesib-
HOMY MIPOTPAMMHPOBAHHIO;

- OTBET OTpaKaeT 3HAHHEC TEOPETHYECKOTO U
MPaKTHYECKOTO0 MaTepHaja, He JOMycKas CyIe-
CTBEHHBIX HETOYHOCTEH.

0a30BLIH

OO0yuaromuiics:

- IEMOHCTPUPYET TEOPETHYCCKUE 3HAHUS OCHOB-
HOI'o y‘ie6HOFO MaTepI/Iana JUCHUIIIINHBI B
00beMe, HEOOXOIMMOM JIJIS JabHEHIIIEIO OCBO-
ernns OIIOII,

- IEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS OCHOB-
HOW y4eOHOH TUTepaTyphl 10 TUCIUILTHHE;

- OTBET OTpa)kaeT 3HAHHS Ha 0A30BOM ypOBHE
TEOPETHUYECKOTO U MPAKTHUECKOTO MaTeprana B
o0beme, HeoOXOTUMOM IS TabHEHIIeH yueOb!
W TIPEICTOSIIEH paboThI IO IPOPIITIO 0O0yUCHHS.

HU3KUHN

HEYIOBJICTBOPUTEIBHO/
HE 3a4TCHO

OO0y4aromuiics:

= JEeMOHCTPHUPYET (pparMeHTapHBIC 3HAHUS TEOPETHUESCKOTO U IPAKTHICCKOTO MaTepHal, IOITyCKaeT Ipy-
Oble OLIMOKY MPH €ro U3JI0KECHUU HA 3aHITUAX U B XOJIC IPOMEKYTOYHOM aTTeCTALUH;

=  HCIHBITHIBACT CEPbE3HBIC 3aTPYHECHUS B IPUMEHEHNN TEOPETHUECKUX MOJIOKEHUH MTPH PEIICHUH TIpaK-
TUYECKUX 3a/1a9 Ipo(ecCHOHATFHON HANIPaBICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE BIIaJEET
HEOOXOJMMBIMU U 3TOTO HABBIKAMH U IIPUEMaMU;

= He cnoco0eH MPoaHAIU3UPOBATh NPUIMHHO- CJICJICTBEHHBIC CBSI3H;

=  BBHINOJHAET TEOPETUIECKUE 3aJaHus, O€3 MPOSBICHHUS TBOPUCCKOH MHUIIHATHBEL;

—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHWH Ha 0A30BOM YPOBHE TEOPETUIECKOTO U MIPAKTUIECKOTO MaTepHaa
B 00BbeMe, HeOOXOIUMOM JJIs JaibHEHIIel yueObl.
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OIIEHOYHBIE CPEJICTBA JJI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U ITIPOMEXKXYTOYHOM ATTECTA-
OHUH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Tpu npoBeeHNN KOHTPOJISI CAMOCTOSTEIbHOW paboThl 00yYarOMMXCsl, TEKYILEro KOHTPOJISI U MPOMEKYTOYHON aTTeCTAllUU M0 Y4eOHOH AUCHIUILIH-
He «Teopust MHGOPMAIIMOHHBIX MPOLIECCOB U CUCTEM» MPOBEPSAETCS YPOBEHb CPOPMUPOBAHHOCTH Y 00YUAIOLIMXCSl KOMIIETCHIIMN U 3allUIaHUPOBaH-
HBIX pe3yJIbTaTOB 00yUEHHUs MO0 TUCIUIUINHE, YKa3aHHBIX B pa3jiene 2 HacTOsIIeH IPOrpaMMBl.

5.1.

(I)OpMBI TCKYIICTI'O KOHTPOJIA YCIICBACMOCTU, IIPUMCPBI TUITIOBBIX 3aJJaHUM:

Ne mnn

DopMbI TEKYIIET0 KOHTPOJIS

IIpuMepsI THIIOBBIX 3aaAHUI

1

[oAroToBKa u 3amMTa OTYETOB MO Jabopa-
TOPHBIM paboTam

BBINOTHUTE IpOrpaMMbl, COJIEpKallue TUIOBBIE 3IeMEHThl TexHojoruu OpenMP,
MCI0JIb3Ys 2 MOTOKA.

IToaroToBka u 3amuTa OTYCTOB 10 JIa-
OopaTopHEIM paboTam

Jlana mocnenoBarenbHas IporpaMmma, pealu3yronas alropuT™ peaakcauu SAkoou.
Tpebyercs pa3paboraTs napauIeIbHYIO IPOrpaMMy € UCIOIb30BAHUEM TEXHOJIOTUU
OpenMP u npoBecTu nccieoBaHUE 3aBUCUMOCTH €€ YCKOpeHUs U 3 PEeKTUBHOCTH
OT KOJIMYECTBA UCIOJIb3YEMbIX OTOKOB.

IMoaroToBKa M 3aIUTa OTYETOB 110 JIa-
OopaTopHEIM paboTam

Pa3paboTtats ¢ ucnonb3oBanueM texHosorun OpenMP niporpammy 4€THO-HEUETHOM
COPTUPOBKU Ha oOmied namstu. OnpenenuTts yckopeHue, 3(p()eKTUBHOCTh U CTOU-
MOCTB ITapaJUIEIbHBIX AJITOPUTMOB TEOPETUYECKUA M IKCIIEPUMEHTAIBHO, CPaBHUTH
DKCIIEPUMEHTAJIbHBIE XapaKTEPUCTUKHU C JaHHBIMHM TEOPETHYECKOTO aHAIN3A.

IToaroToBKa ¥ 3amyTa OTYETOB IO Jia-
OopaTopHEIM paboTam

Jlana mocienoBarenbHas mporpamma, peaiu3yronas alroput™ penaakcauu SAkoomu.
TpeOyeTtcs pazpaboTaTh NapayjIeIbHYIO MIPOrPaMMy C UCIIOJIb30BAHUEM TEXHOJIOTUU
MPI u npoBecTu ucciaeaoBaHUe 3aBUCUMOCTH €€ YCKOpeHHUS U 3(P(HEKTUBHOCTH OT
KOJIMYECTBA MCIOJIb3YEMBIX MOTOKOB.

IloaroroBka u 3aiuTa OTYETOB IO Jia-
0opaTopHEIM paboTam

Pazpabotate ¢ ucnonb3oBanuem TtexHosorun MPI mporpammy 4Y€THO-HEYETHOU
COPTUPOBKM Ha oOmmiel mamstu. OnpenenuTs yckopeHue, 3 ()EeKTUBHOCTh U CTOHU-
MOCTbh NapaJUIeJIbHbIX AJITOPUTMOB TEOPETUUECKU M SKCIEPUMEHTAJIBHO, CPABHUTH
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Ne i @DopMBI TEKYIIET0 KOHTPOJISI IIpuMepbl THNOBBIX 3aJaAHHI
OKCIICPUMCHTAJIbHBIC XaPAKTCPUCTHKH C JaHHBIMU TCOPECTUYICCKOI'O aHAJIN3a.
6 IToaroTorka pedepara u npe3eHTaLHH, OmnpeneneHne MUHUMAIBHOTO YKCJIa MPOLIECCOPOB P, 0OECIEUNBAIOIINX 3a-

JOKJIad Ha IPaKTU4YC€CKOM 3aHATHU

JTAaHHOE YCKOpEHHE Sp.

7 IToaroroBka pedepara u Mpe3eHTAINH,
JTOKJIaJ] HAa TPAKTUUICCKOM 3aHATHH

Pemenne cucteM TMHEWHBIX YPABHEHUI METOIOM COIPSKEHHBIX I'PAJIUEHTOB.

5.2. KpI/ITepI/II/I, ITKaJIbl OICHUBAHU TCKYIIIEI0 KOHTPOJIA YCIICBACMOCTH:
HaunmeHoBaHHe Mxa a
OLIEHOYHOTI'0 Cpe/i- Kpurtepuu oneHuBanus KaJbl ONEHHUBAHNS

cTBa (KOHTPOJIb-
HO-01I€eHOYHOT 0
MepOonpUATHS)

100-0anabpHaA CH-
creMa
IIaTuoaNILHAS CHCTEMA

O6yqalomm71c51 B IIOJIHOM MCPEC BLINTOJIHWIT 3a1aHUC. Otuer COACpiKa-

IloaroToBka u 3amuTa TCJIBHO U IIOJIHOCTBIO OTPAKaACT BBIYMCIIUTEIIbHBII OKCIICPHUMCHT. Texct 5

OTYETOB 10 J1a00paToOp- | BKIFOYAET B ceOs MILTIOCTPAIMH (CKPUH-IIOTHI) ¥ KOMMEHTapHH, HAIIH-
HBIM paboTam CaHHBIE C TPaMOTHBIM HCIOJIB30BaHHEM NpodeccHoHaTbHON TepMUHO-
norun. @opma oT4eTa COOTBETCTBYET TpeOoBaHUAM K oTtdyeTy o HUP.
ABTOp [JaeT MCUEPIBIBAIOIINE OTBETHI HA BOIPOCH] O PEATM3ALIUH BbI-
YUCIUTENBHOTO IKCIIEPUMEHTA.
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OOyyaromuiics BBITOIHWI 33JjaHre, HO He BCEeT/1a ObLI TOYCH B OIUCaA-
HHUH BBIYHMCIIUTEIHHOTO SKCTIEpUMEHTa. TeKCTOBBIE KOMMEHTAPHH HAIH-
CaHbl, HO HE BCEr/la ¢ KOPPEKTHBIM HCIIOJIb30BAHUEM MPOQPECCUOHAIb-
HO# TepmuHONIOTHU. DOpMa OTYETa B OCHOBHOM COOTBETCTBYET TPeOO-
BaHUSM K otueTy o HUP. ABTop Aaet nucuepnbiBaroline OTBETHI HA BO-
TIPOCHI O PeaTM3aINH BEIYUCIUTEIEHOTO IKCIICPUMEHTA.

OOyuaromuiicst BBIMOIHUI 3alaHie. TEeKCTOBbIE KOMMEHTAPHUHU OTYETa
He WH(POPMATUBHBI M HETPABHIBHO OTPAKAIOT MaTepUAITBI JIU3aiH-

npoekta. TeKCT HanmKucaH ¢ TPaMMaTHYECKUMH OLIMOKaMH, B TOM YHCIIE
B YaCTH UCIIOJIb30BaHUS MPO(ECCHOHATBHOM JEKCUKU i TEPMUHOJIOTUH

OOyJaromuiics He BBIOIHUI 3adaHMs

Tect

«2» - paBHO unu MeHee 40%
«3» - 41% - 64%

«» - 65% - 84%

«5» - 85% - 100%

85% - 100%

65% - 84%

41% - 64%

40% u menee 40%
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[loaroroska pedepara
U NIPe3CeHTAlMH, 10K
Ha MPaKTUYECKOM 3a-

OO0yuaromuiicst JeMOHCTPUPYET IPaMOTHOE PELlIeHHe BeeX 3a1ad, uc-
I10JIb30BAHUE MIPABUIBHBIX METOJIOB PEIICHUS IIPU HE3HAYUTENbHBIX BbI- 5
YUCIIUTENBHBIX MMOTPEHIHOCTSX (apUPMETHUECKIX ONINOKaX);

HATHHU

ITpoaeMOHCTPUPOBAHO UCTIONB30BaHKUE MPABUIILHBIX METOIOB MPH Pe-
MIIEHUH 3a7a4 MIPH HATHIUH CYIIECTBEHHBIX OMMUOOK B 1-2 U3 HUX; 4

OO0yuaromuiicst NCIIONb3YET BEPHBIE METO/IbI PEIIEHUS, HO IIPAaBUIIbHBIE
OTBETHI B OOJIBITMHCTBE CIyYaeB (B TOM YHCIIE H3-32 apU(PMETHICCKUX 3
omK00K) OTCYTCTBYIOT;

OO0y4aroIUMCs UCII0JIb30BaHbl HEBEPHBIE METOIbI PEIICHUS, OTCYTCTBY-
FOT BEPHBIE OTBETHI. 2

5.3. [TpomexyToUyHas aTTeCcTallus:

DopMa NIPOMEKYTOYHOM aTTe-
CTANHU

TunoBble KOHTPOJIbHbIE 32IaHNUSI H MHbIE MATEPUAJIBI
JUIsl MPOBEEHUA MPOMEKYTOUYHOH aTTECTAIIHM

7 cemecTp

DK3aMeH: B YCTHOH opme 110
ouneram/

buner 1

Bompoc 1. B kakux ciyyasix npu yBeTUYEHUH pa3MEPHOCTH 3a/1a4d pacTeT yCKopeHue?

Bomnpoc 2. [lokaxxute Ha npuMepe, Kak BBINOJIHSAETCA MMapaieIbHOE YMHOKEHUE MATPULL C TOMOILBIO aJro-
putMa K3HHOHA.

Bompoc 3. Kak nogkirouarores GyHKIIMH cpelibl TporpammupoBanus MPI?
buner 2

Bompoc 1. B xakux ciayyasx ycKOpeHHe MOKET NMPEBBIIATh TEOPETHUECKUH Ipeaen?

Bomnpoc 2. [TokaxxuTe Ha IpUMepe, KaK BBIIOIHACTCS NapajielbHas ObIcTpas COPTUPOBKA.

Bonpoc 3. Kakumu cpeacTBaMu OCyIECTBISIETCA paclapajuIeIMBaHNEe IPOrpaMM B Cpezie MPOrpaMMHUpPOBa-




Hust OpenMP?

5.4. Kputepuu, nikasnabl OlleHUBaHUS TPOMEXKYTOYHON aTTECTAIIMN Y4eOHON AUCIMILTUHBI/MOJTYJIS:

dopmMa IPOMEKYTOYHOM aTTe-
cTanuu

HanMeHoBaHNE OLIEHOYHOTI'O
cpeacTBa

Kputepun onennBanns

IIIkaanl oeHNBaHUSA

100-6a1bHas cucTeMa IIaTudanaIbHasi cucTeMa
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DK3aMeH

OOyyaromuics:

JIEMOHCTPHUPYET 3HAHUSA, OTIMYAIOIINECS TITyOHHOH U co-

JIepKaTEIbHOCThIO, JJAET MOJIHBIA MCUYEPIIBIBAIOIINI OTBET,
KaK Ha OCHOBHBIE BOIIPOCHI OWJIETa , TaK U Ha JOIOJIHU-
TEJIbHBIE;
CBOOOJTHO BJIQJICET HAYYHBIMHU TMOHSATHSIMH TTApaLICITEHOTO
MIPOTPaMMHUPOBAHHUS, BEACT AUAIOT U BCTYNAeT B HAYYHYIO
JTUCKYCCHIO;
CrocoOeH K MHTETrpaIiy 3HAaHUH 110 IPUMEHEHHIO OIpe/ie-
JIEHHOTO METOJIa aHajin3a U pa3pabOTKH MapajulenbHbIX all-
TOPUTMOB, HAYYHBIX IIKOJI, HAMPABICHUN TEXHOJOTUH Ma-
PaIEIBHOr0 NPOTPaMMUPOBAHMUS;

JIOTHYHO W JOKa3aTeIbHO PACKphIBaeT IpodiieMy 3¢ dek-
TUBHOCTU MapajUIeIbHBIX AITOPUTMOB WU CO3JAHUS Ia-
paNIETbHBIX IPOrPaMM;

CcBOOO/IHO BBITIONHSET MPAKTHYECKUE 3a/IaHUS MTOBBIIICH-
HON CIIO)KHOCTH, IPENYCMOTPEHHBIE IIPOIpaMMOM, Jie-
MOHCTPHUPYET CHCTEMHYIO PabOTy ¢ OCHOBHOH U JOTIOJIHU-
TEJIBHOM JHUTEpaTypoOil MO KOMITBIOTCPHBIM TEXHOJOTHAM
napajuiesIbHOr0 MPOrpaMMHUPOBAHHSI.

OtBeT He colepKUT (PaKTUUECKUX OIMOOK U XapaKTepU3yeTcs TIayou-
HOM, TOJIHOTOW, YBEPEHHOCTBIO CYKACHHUH, WIIIOCTpUPYETCS MpuMe-
pamM# B TOM YHCIIE U3 COOCTBEHHOM MPaKTHKH.
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OO0yuarommu

Hest:

MOKAa3bIBaeT JOCTATOYHOE 3HaHUE Y4eOHOro MaTrepuana mno
HapauieNbHOMy HPOTrPaMMHPOBAHUIO, HO JOIyCKAaeT Hecy-
LIECTBEHHBIE (DAaKTHUECKHE OIINMOKH, KOTOphIE CIOCOOCH
HCTIPaBUTh CaMOCTOATENIFHO, OJiarofapst HaBOASALIEMY BO-
npocy;

HEJOCTaTOYHO PACKPBIT OJUH U3 BOIPOCOB OUIIETa;
HEIOCTAaTOYHO JIOTMYHO ITOCTPOCHO M3JI0KEHUE BOIPOCa;

B IOJIHOHM Mepe NPEeACTaBJICHO COACP)KaHHE MPEAyCMOT-

PEHHBIX B MpOTrpaMMe IMPaKTUYEeCKUX 3aJaHui CpemHei
CIIO’KHOCTH aHAJIM3Y MapajuieNIbHBIX aJlTOPUTMOB, AKTUBHO
paboTaeT ¢ OCHOBHOI JTUTEPATYpOH MO KOMIBIOTEPHOU 00-
paboTke n300paxKeHuUil,
JEMOHCTPUPYET, B LIEJIOM, CHCTEMHBIN TOAXO]] K PEIICHHIO
MPAaKTUYECKUX 3a7ay MOBBIIICHUS 3PPEKTUBHOCTH Mapaj-
JIENbHBIX ANTOPUTMOB IIPU MacIITaOUpOBaHMS 3aladu, K
CaMOCTOSITEIbHOMY TTOTIONIHEHHIO ¥ OOHOBJICHUIO 3HAHUH B
X0ze JanbHeHmel yueOHol padoThl 1 nmpodeccroHanbHOM
JeSITeIbHOCTH.

[Ipu oTBeTe Mo OMIIETy pacKpBITO, B OCHOBHOM, COJIEpXKaHHE BOIIPOCOB
Ousera, UMEIOTCS HETOUHOCTH MIPH OTBETE HA AOTIONHUTEIBHBIE BOIIPO-

ChbI.
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OOyyaromuics:

MIOKa3bIBAET 3HAHUA B OOJIACTH MapauIENIbHOTO MPOrpam-
MHUPOBaHUS PparMEHTAPHOTO XapaKkTepa, KOTOphIe OTIrYa-
I0TCS TTOBEPXHOCTHOCTBIO M MaJIOW COAEP>KaTeNbHOCTHIO,
JIOITyCKaeT (paKTUYecKue rpyOble OIIHOKH;

HE MOXET 000CHOBATh MPUHIIUIIBI TOCTPOEHUST 0a30BBIX
napayiebHBIX aJTOPUTMOB, KOHLENIIMU UX MPUMEHEHUS,
OOBACHUTH (PAKThI, HAPYILIEHA JIOTHKA H3JI0KEHHS, OTCYT-
CTBYET OCMBICICHHOCTh MPEIACTAaBISIEMOr0 MaTepHaa,
MPEICTABICHUS O MEXKIIPEIMETHBIX CBS3SX CIIa0bIe;
CIpaBJISICTCS C BBIIIOJHEHUEM 3aJaHUH, IPEIyCMOTPEHHBIX
[IPOrpamMMOi, 3HAKOM C OCHOBHOM JIMTEPATYpPOU MO mapai-
JIEIBHOMY POIPaMMHPOBAHUIO, PEKOMEHIOBAaHHON MpoO-
rpaMMOii, TOIyCKaeT MOTPEeUIHOCTH U OMIMOKH MpU Teope-
TUYECKUX OTBETaX W B XOAE IPHUMEPOB NPUMEHEHHS
CPEACTB NapauieIbHOTO IPOrPaMMHUPOBAHUS.

OOyuaromuiicss, oOHapY)KWBAaeT CYIIECTBCHHBIC MPOOETHl B 3HAHHUAX
OCHOBHOTO y4eOHOT0 MarepHana MO MapaielibHOMY MpOrpaMMUpPOBa-
HHIO, JOMyCKAaeT MPUHIMITUAIBHBIC OIMIMOKH B BBIMOIHEHUH IPEIY-
CMOTPEHHBIX MPOrPAMMOI IPAKTUUECKUX 3aJJaHUMN.

Ha 6osbliyto 9acTh JOMOJHUTEIIBHBIX BOMPOCOB IO COJCPIKAHHUIO K-
3aMEHa 3aTPYAHSAETCS IaTh OTBET WU HE JaeT BEPHBIX OTBETOB.
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5.5. [TpumepHbIe TEMBI KypcOBOK pabOThI

Kypcogas pabota He npemycMoTpeHa

5.6. CucremMa olleHUBaHUS PE3YyJIbTaTOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTEeCTaINU.

OI_ICHKa IO JUCLHUITIIIMHE BBICTABJIACTCA 06yqa10meMycsI C y‘IéTOM PE3yJIbTaTOB TeKy'IJ_Ieﬁ u

MIPOMEKYTOYHON aTTECTALUN.

®opmMa KOHTPOJIS

100-0anabHas cHCTEMA

IIaTH6anIbLHAA cHCTEeMa

Tekymuit KOHTPOJIIb:

Paznmennt Ne 1, 2

2-5

[TpomexxyTouHas aTTecTauus -
3K3aMEH

3a4TeHO, OTIIMYHO
3a4TeHo, XOpOoUIOo

3a4uTeHo, YJOBIETBOPUTEIHHO
He 3auteHo, HEY10BIIETBOPU-
TEJIBHO

[TonmyueHHBIH COBOKYITHBIN PE3yJIbTaT KOHBEPTHPYETCS B MATHOALIHHYIO CUCTEMY OIICHOK B
COOTBETCTBUU C TAOIUIIEN:

100-6anabpHasi cucTemMa NATHOAJIbHAS CHCTEMA
3K3aMeH, 3a4eT C OIeHKOii/
3a4er
3aYTeHO (OTJINYHO)
3a4TEHO
3a4TEHO (XOPOIIO)
3a4TEHO (YIOBIIETBOPHUTEIHHO)
HE 3a4TEHO
HEYIOBIIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peasu3ariis IpOrpaMMbl TIPELyCMATPHBACT HCIONB30BAHHE B MPOLECCE OOYUCHHUS CIIELYIO-
KX 00pa30BATENBHBIX TEXHOJIOTHIA:

- IpYIIOBbBIE AUCKYCCUU IpU 00CYKIEHUH JI0KJIa/10B IO MaTepuaiam pedepaTos;

- TIOMCK M 00paboTKa HHPOPMAIMK C UCIIOIb30BaHUEM ceTH VIHTepHeT nmpu moAroToB-
Ke pedeparos;

- JMCTaHIMOHHBIE 00pa30oBaTeIbHbIE TEXHOJIOTHH NPH TIOATOTOBKE peepaToB U OTYE-
TOB I10 JJa0OPAaTOPHBIM paboTaMm;

- UCTIONIb30BaHNUE HA 3aHATHUAX BUICOMATEPHAIOB M HATJISTHBIX TOCOOHIA B BUJIE ClIaii-
J0B Ha JICKIIMOHHBIX 3aHATUAX.
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7. INPAKTUYECKASA IOAT'OTOBKA

[IpakTuyeckas MOAroTOBKA B paMKax y4eOHOM AMCHUILIMHBI pealu3yercs Npu MPOBEIECHUN
NpPaKTUYECKUX 3aHATHUM, CBSI3aHHBIX ¢ Oynymieill nmpodeccHoHalIbHOW JesTeNbHOCThIO, a TAKXKE B
3aHSTUSX JIEKLIMOHHOIO THIIA, TOCKOJIbKY OHU IIpelyCcMaTpuBaloT nepeaady yueOHol nHdopmanuu
o0yyaromumMmcsi, KoTopast Heo0X0AMMa /IS TOCJIEAYIOIIETO BBIMOJIHEHUS TPAKTHUECKONW PabOTHI.

8. OPTAHU3ALINA OBPA3OBATEJIBHOI'O ITPOLUECCA JJIsA JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31O0POBbA

[Ipu 00y4eHnn U1l C OTPAHUICHHBIMHA BO3MOKHOCTSIMHU 3JI0POBbSI 1 HHBAIUIOB HCITOJB3Y-
I0TCS TIOAXO/IbI, CIIOCOOCTBYIONINE CO3/1aHnI0 Oe30aphepHOil 00pa30oBaTeNbHOM Cpebl: TEXHOIOTUN
muddepeHIMaui 1 WHINBHIyaJIbHOTO OOyUYCHHS, MPUMEHEHHE COOTBETCTBYIOIIUX METOIUK IO
paboTe ¢ MHBAIMAAMH, UCIIOJIb30BAHHUE CPEICTB TUCTAHIIMOHHOTO OOIIEHUS, IPOBEJCHHE TOTIOTHH-
TEJIbHBIX WHAWBHIYaJIbHBIX KOHCYJIBTAIMNA 110 U3Yy9aeMbIM TEOPETUYECKAM BOIIPOCAM U MPaKTHYE-
CKHM 3aHATUSAM, OKa3aHUE TIOMOIIH MPH MOATOTOBKE K MPOMEKYTOYHON aTTECTAIIUU.

[Ipu HeoOXxommumocTu pabodas mporpaMMa JUCIUILUIMHBI MOXET OBITh aJanTHpOBaHA IS
obecrnieueHus 00pa30BaTeIHLHOrO MPOIlecca JUIaM C OTPaHMUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI, B
TOM YHCJIE JUIs AUCTAaHIIMOHHOTO O0YYEHHUSI.

VY4eOHble U KOHTPOJIbHO-U3MEPHUTEIbHBIE MAaTEpUalIbl MIPEICTABIAIOTCS B (hopMax, AOCTyI-
HBIX JUTSI I3YYCHHUS CTYJICHTaMH C 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH C Y4€TOM HO30J10-
TUYECKHX TPYIIN WHBAIHU/IOB:

Jlsist TOATOTOBKM K OTBETY Ha NMPAKTUYECKOM 3aHITHHU, CTYACHTaM C OTPaHUYCHHBIMU BO3-
MO>KHOCTSIMH 37I0POBbsI CpeJTHEE BPEeMsI YBEITUUMBAETCS 110 CPABHEHHUIO CO CPEHUM BPEMEHEM IOJI-
TOTOBKH OOBIYHOTO CTYJICHTA.

Jl7is CTYyI€HTOB C MHBAUAHOCTBHIO WM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbs (hop-
Ma TPOBEICHUS TEKYIIEH M MPOMEKYTOUYHOW aTTECTAlMU yCTAHABJIMBACTCS C YYETOM WHIAMBHIY-
ANBbHBIX TICUXO(PU3NYECKUX 0COOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIO-
Tepe, B (popMe TECTUPOBAHUS U T.I1.).

[TpoMexyTouHas aTTecTalysi MO JUCHUIUIMHE MOXET MPOBOJIUTHCS B HECKOJBKO ITAlOB B
(opme pyOeKHOrO KOHTPOJIS MO 3aBEPIUICHUIO H3YUCHHUS OTACIBHBIX TeM JUCUUIUIMHEL [Ipn HE0O-
XOJUMOCTHU CTYACHTY MPEIOCTaBISAETCS JOMOJIHUTEIbHOE BpEMS Il TIOJrOTOBKU OTBETA HA 3a4eTe
WJIN DK3aMEHE.

Jlg ocyuiecTBIEHUS MPOLEAYP TEKYIIEro KOHTPOJIS, YCIIeBAEMOCTH U MPOMEKYTOYHON at-
TECTallMu O0YyYaIOIMINUXCS CO3JAI0TCS, NMPH HEOOXOIUMOCTH, (POH/IBI OLIEHOYHBIX CPEJICTB, aJallTH-
pOBaHHbBIE AJIs JIUI] C OTPAaHUYSHHBIMU BO3MOKHOCTSIMH 37I0POBbSI M TIO3BOJISIOIIUE OLIEHUTH JOCTH-
KEHHE UMM 3aIJITAaHMPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOI MporpaMme pe3ybTaToB 00yUeHHS U
ypoBeHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBJICHHBIX B 00pa30BaTeIbHON IporpaMme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MaTepI/IaJILHO-TeXHI/I‘-ICCKOG obecrieucHue AUCHUIUIMHBL IIPpU O6y‘-IeHI/II/I C HUCIIOJB30BaHHCM
TPpaAUIUOHHBIX TEXHOJIOTHI O6yLI€HI/I${.
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HaumeHoBaHue y4yeOHBIX ayANTOPH, 1adopaTopmuii,
MAacTepPCKUX, 0M0JIM0TEeK, CIOPT32JI0B, IOMeELeHU I
AJIsl XpaHeHHUs ¥ NPOQUIAKTHYECKOr0 00CIyKNBA-

HHsl Y4eOHOT0 000pY/I0BAHMS M T.II.

OcHaleHHOCTh y4eOHBIX Ay IUTOPHUid, 1a0opaTopuii,
MACTEPCKUX, 0M0JIMO0TEK, CHOPTHBHBIX 32J10B, IIOMellle-
HHI 17151 XpaHeHUsI 1 NPOGUIAKTHYIECKOro 00CIyKHBa-

HHUsl Y4eOHOro 000pY/10BAHUS M T.II.

AyAUTOpHUU IJI ITPOBCACHU 3aHATUH JICKIIMOHHOT O
THIIA

KOMILIEKT yueOHOi1 MeOen,
TEXHUYECKUE CPEJICTBA OOYUCHHUSI, CITyKallue JUIs
npeAcTaBiIeHus yueOHol nHpopMayy 60NbIION
ayJUTOPHUH:
" HOyTOYK;
IIPOCKTOP.

ayIUTOPHH IS TIPOBEACHUS 3aHATUH CEMHUHAPCKO-
I'0 THUIIa, prr[HOBI)IX nu I/IHILI/IBI/IILyaJ'II)HI)IX
KOHCYJbTALMM, TEKYLIETO KOHTPOJIS U POMEXKY-
TOYHOM aTTeCTalNN

KOMITIEKT y4eOHOM Mebemn,
TEXHUYECKUE CPEACTBA O0YUCHHUSI, CITy>KaIllue IS
MpeaCcTaBiIeHus y1eOHOH nHPOpMay OOIbLION
ayJUTOPHUH:
" HOyTOYK,
MIPOEKTOP

ayIUTOPUH ISl IPOBEACHUS 3aHATHUN MO MPAKTU-
YECKOH MOJIrOTOBKE, FPYIIOBBIX U MHAUBUAYAb-
HBIX KOHCYJIbTallul

KOMITJICKT yueOHOU MeOeny,
TEXHUYECKUE CPEACTBA O0YUEHHUsI, CITy>Kalllue Is
MIpeCcTaBIIeHUs yaeOHOM HH(GOpMAIIK OOIBIION
ayJIUTOPUH:
B 5 MEPCOHATIBHBIX KOMITBIOTCPOB,
MIPUHTEPBL.

IMomemenus A1 CaMOCTOATEILHON PabOThI
00yJAIONIHXCSA

OCHAIIEHHOCTH MOMEIEHHH 11 CAMOCTOATEIb-
HOIi pa0doThl 00YYaAIOIIUXCSI

YUTAJIBHBIN 3aJ1 OUOIMOTEKU:

KOMIIBIOTEPHAA TCXHUKA,
MOJKJIIFOUCHHEC K CCTHU <<I/IHTepHeT>>
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Boiinos A. E.,
CyukoBa E. A.

VTS pacueTa MUHUMAJIbHOTO
KOJIMYECTBA MPOLIECCOPOB,
00€eCIeYMBaIOIIETO OCTHKE-
HHE 3aJaHHOTO 3HAYCHHS KO-
s dUIMeHTa YCKOPCHHUS

MAIIMOHHEIX TEXHOJIO-
rumt

10. YYEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCHUIIIINHBI/YYEBHOI'O
MOAYJIA
T — Anpec caiita 9bC KosmuecTBo
Ne Ton WJIM 3JIEKTPOHHOI'0 pecypca (3a- | 3K3eMILISIpOB B
ABTOP(BI) HanMeHoBaHue u3xanus (yuyeOHuk, YII, HN3paresabcTBO -
n/m MII u 1p.) WU3IAHUS] | HOAHAEMCA 0N UBOAHUN 6 INeK- | Oubanorexe
Ap- MPOHHOM gude) yHI/IBepCI/ITeTa
10.1 OcHoBHas IUTEpaTypa, B TOM YHCIIE JIEKTPOHHBIEC U3IaHUS DJIEKTPOHHBIN KATAJIOT MO CChUIKE
1 I'eprens, B.II. CoBpeMEHHBIC SI3BIKH U TEX- Y4eOHuK M.: Uzn. MI'Y 2016 4
HOJIOTHH ITapajlIeIbHOTO TPO-
TpaMMHPOBAHUS
10.2 lononHuTeNbHAS IUTEPATYPa, B TOM YHCIIE JIEKTPOHHBIEC U3IaHUS
1 I'eprens B.I1. Teopus  MpaxTHKa MapajuIEbHBIX Bbl- Yyebnoe moco- | HarmonambHBII 2016 https://intuit.ru/studies/courses/11
YUCJICHUH. 2-¢ H3aHuE, UCIIPABJICHHOC. o .
oue OTKpBITHI YHUBEP- 56/190/info
curer <MHTYUT»
2 bopsynoB I'. 1., [oBpimenne 3¢ dexkruBHOCTH | MOHOTpadus M.: PUOMI'TY uwm. 2010 4
®upcos A.B. pacnpeen€HHbIX BEIYUCICHUN A.H. Koceiruna
P PEIICHUN 3a7a9 TEKCTUIh-
HOUW TE€XHOJIOTMHU U Ju3aiiHa
10.3 MeToanueckue Matepraisl (YKa3aHHs, PEKOMEHAANNHY 110 OCBOSHUIO TUCIUILTHHBI (Moaysi) aBTopoB PI'Y M. A. H. Kockirnna)
1 bopaynos I'. U., Br16op 6a3oBoro anroputma CTaThs bezonacuocts naOp- | 2010 4



http://biblio.kosygin-rgu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
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11. NHOOPMALNMNOHHOE OBECIIEHEHHUE YYEBHOI'O ITPOLHECCA

1.1.  Pecypchl 31€KTpOHHOI OMOIMOTEKH, HH(OPMALIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 nipodeccuoHaIbHbIe 0a3bl TaHHBIX:

Nemm | DekTpoHHBIE yYeOHbIe M31aHNS, 3JICKTPOHHbIE 00pa3oBaTeIbHbIe pecypChl

1. OBbC «Jlanp» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3AaTeNbCcKkoro neHTpa «Mudpa-M»
http://znanium.com/

3. Onektponnsie n3nanus «PI'Y um. A .H. Koceirnna» na ninatrgopme bC «Znanium.comy
http://znanium.com/

4. OBbC «MBUC» http://dlib.eastview.com/
IIpodeccnonanbHbie 6a3b1 JAHHBIX, HHPOPMALNHMOHHBIE CIIPABOYHBIEC CHCTEMBbI

1. Scopus https://www.scopus.com (MexayHapoJIHas yHHBepcalbHas pedepaTuBHas 0a3a
JTaHHBIX, HHACKCUpYIomIas Oonee 21 Thic. HAMMEHOBAHUN HAYYHO-TEXHUYECKUX, TYMaHU-
TapHbIX U MEAMLMHCKHUX KYpPHaJIOB, MaTepuasioB KoHpepeHuui npumepHo 5000 mexny-
HAPOJIHBIX U3/1ATEIIbCTB);

2. Hayunas snextponnas Ombmmoreka eLIBRARY.RU https://elibrary.ru  (kpymHeHmmi
poccuiickuii ”HPOPMAIIMOHHBIN MOpTal B 00JIaCTH HayKH, TEXHOJIOTUU, MEAUIIMHBI U 00-
pa3oBaHus);

1.2. [Tepeuens mporpaMMHOT0 o0ecIeueHus
Neni/m | IIporpammHoe oGecrieyeHune f:/lcéﬁzlgz;;lgo‘il;:jgﬁ?:;}lll;eeﬁo?KyMeH-

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-DA-44-19 ot 20.05.2019

2 PrototypingSketchUp: 3D modeling for ev- KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

eryone

3. V-Ray nns 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

4. MPICH pacopocTpansercs nof auiensneid BSD.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
https://www.scopus.com
https://elibrary.ru
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JINCT YYETA OBHOBJIEHU1 PABOYEM ITPOI'PAMMBI YYEBHOM JINCIIHU-
IUIMHBI/MOY JISL

B pabouyto mporpammy yueOHOI AUCHUIIIMHBI/MO/TYJISI BHECEHbI U3MEHEHUs/0OHOBIICHUS 1
YTBEPKICHBI Ha 3acelaHnu Kadeapbl:

Nenm | roa o0HOBJIe- XapakTep U3MeHeHHUI/00HOBJIEHU HOMep IPOTOKO0JIA
nus PIT/I ¢ YKa3aHueM pasaeja M 1aTa 3aceJaHusd
Kadeapbl




