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1. OBIIME CBEJIEHUA

VYyeOnas nucrumuinia «Teopust HHPOPMAIIMOHHBIX MPOLIECCOB U CUCTEM» HU3ydaeTcs B 7 ceMecTpe.
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:
- M3y4YeHHE TEXHOJIOTHH MapajielbHOr0 IporpaMMUpPOBaHusi, METOJIOB aHaIN3a U paspa-
OOTKHM MapaIeNbHBIX AITOPUTMOB, & TAKXKE MaTEeMaTHIECKUX MOJIETIEH U MapaljieIbHbIX BapHaH-
TOB 0a30BBIX AJITOPUTMOB PEIICHHS 3a]]a4 KOMOMHATOPHOUW ONITHUMU3AINH;
- (hopMUpOBaHKE HABBIKOB HCIIOIH30BAaHMUS OCHOBHBIX TEXHOJOTHH MapasiieIbHOTO MPOrpaM-
MHPOBAHUS JJIS1 peai3alii MporpaMM 0a30BBIX aITOPUTMOB, UX OTJIAJIKH TECTUPOBAHNS,
- (hopMUpOBaHKE HABBIKOB aHAIN3a MaPAJUIETbHBIX AITOPUTMOB UX MOIU(MUKALINY IJIs J0-
CTHKEHUST KOMIIPOMHCCA MEXAY YCKOpPeHHEM U 3P (HEKTUBHOCTHIO;

- (hopMupoBaHHe y 0OYYAIOIIUXCS KOMIIETEHIIUU, YCTAHOBIEHHONW 00pa30oBaTeNbHOM
nporpammoit B cootBeTcTBuU ¢ ®I'OC BO 1o gaHHOM TUCIUTIIIHHE.
PesynpTatom 00ydeHus Mo y4eOHOM TUCIUIUIMHE SBIISETCS OBJIa/IeHUE 00yJalOIIMMUCS 3HAHUSIMH,
YMEHHUSMH, HaBBIKAMU M OIBITOM JEATEIBHOCTH, XapaKTePU3YIOIIMMH TMporecc (HOPMHUPOBAHMS
KOMIETCHIIMH U 00ECTIeUMBAIOIIUMU JOCTHKECHHUE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS yueOHOMH
JUCITUTITAHBL.

2.1. dopmMHpyeMbIe KOMIIETEHIIUN, HHAUKATOPBI TOCTUKEHNS KOMIIETEHIIUN, CO-
OTHECEHHBIE C IUTAHUPYEMBIMH pe3yJbTaTaMy 00yUeHUs 10 AUCLHUIUINHE!

Kon u HanmMeHOBaHuUe e Ilnanupyembie pe3yjbTaThbl 00y4eHHA
KOMIICTCHIINHA HOCTHWCHHZOE:MHQTCHHHH Mo JTMCIMIIJIMHE
OIIK-6 N-OIIK-6.1 - Cnoco0eH cocTaBIsATh mapa-
CrnocobeH pazpabatel- | Mcmonp30BaHNEe COBPEMEHHBIX | JICTBHBIC IIPOrPAMMBI € UCIIOJIL30BAHUEM
BaTh aJITOPUTMBI U IIPO- | Cpel pa3paboTKU MpOrpaMM- COBPEMEHHBIX TEXHOJIOI it JUIsl TPAKTH-
TPAMMBI, TPUTOJHBIE HOTO paspabotku Web-pecyp- | YGCKOTO MPHMCHCHHS B 001aCTH HH-
JUIA IPaKTHYECKOIO COB Y MYJIbTUMEIUNUHBIX IIPU- (pOpMALMOHHBIX CHCTEM U TEXHOJIO-
MIPUMEHEHHUS B 00JIaCTH | JIO)KCHHI THH;
I/IH(bOpMaI_[I/IOHHLIX cU- - Cmocoben p33pa6aTBIBaTB all-
TOPUTMBI ¥ IIPOrpaMM I pELICHHS




Koa u HaumMeHoBaHMe
KOMIIETCHIINHU

Kox u HauMeHOBaHMe HHINKA-
TOpa
AOCTHKEHHUs] KOMIEeTeHIHH

Ilnanupyemble pe3yJbTaThl 00y4eHHsI
1O AUCIUTLINHE

CTEM M TCXHOJIOTUM;

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

3a/1a4 JU3alH-IIPOECKTOB;

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:

Ounas ¢popma oOyueHust

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 o0y4arolerocs, 4yac
npaK caMmo-
¢popma Ja- Kyp- npo-
NnpaK TH- cTO-
npoMe- 00- cogan MeiKy-
BCer TH- Ye- ATEb-
O0beM AMCHUILIN- | KYTOY- pa- pabo- TOY-
. o, JIeK- Ye- cKast Hasi
HBI 110 ceMecTpaM | HOM aT- TOPp- ma/ Hasl
gac UM, CKHe noja- paGora
TecTa- HbIe Kyp- arTe-
yac 3aHdA- ro- . | o0y-
M 3aHs- coeoil cTa-
™A, TOB- Yyaro-
THS, npoex s,
yac Ka, 1ero-
yac m yac
yac csl, yac
7 cemecTp JK3aMeH 128 26 26 44 32
Bcero 128 26 26 44 32




3.2. CrtpykTypa yueOHOU JUCITUIUIMHBI 1J1s1 00YyYarOIIMXCs 10 pa3/ieinaM U TeMaM JUCIUIUIUHEL: (04Has ¢opMa 0OydIeHHsI)
JIaHHpYyeMble Bujasbl yue6Hoii padoThl Camo-
(KOHTpOJIMpYyeMbIe) KonraktHas padora cTo-
pe3yJIbTaThbl 0CBO- Ipa -
eHus: Mpa Jlabopa- KTH- | Tean- Buabl 1 GopMbI KOHTPOJILHBIX MEPONPHSI-
Koz (b1) popmu- K- L qe- Hast THii, 0§ecIeuuBaIoIIHe 10 COBOKYIHOCTH
M HaumeHnoBaHue pa3aenoB, TeM; ye- paéoTel/ .
pyeMmoli(bIX) KoMIIe- - Jlek- cKasi pa- TEeKYIINH KOHTPOJIb YCIIEBAEMOCTH;
- (opma(bI) IpOMeKYTOYHOIH ATTECTALMHA cKHe HHIMBH-
TeHuuu (i) u HH- uum, 33~ AlThe nox- | Oora, ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJIS yCIie-
JAMKATOPOB JOCTH- yac i ro- RLAC BaeMOCTH
HSA- HbIC 3a-
JKECHHSA KOMIIETCH- TOB-
e THS, HATHS, -y
yac yac
qac
7 cemecTp
OIIK-6 Pa3nen 1. Undopmanmonnblie npoueccsl, ynpapjisemble 22 | ®opMBI TEKYLIETO KOHTPOJIA MO pa3aeny 1:
NJI-OIIK-6.2; CPU - [ToaroroBka M 3anuTa OTYETOB 110 J1AOOPATOP-
NA-OIIK-6.3; Tema 1.1 TlapaiienbHoe MPOrPaMMHUPOBAHKUE U TEXHO- 4 4 HBIM paboTam
OIIK-8 norus OpenMP - TlogrotoBka pedeparta 06 HCIOTb30BAHHH
. METOAOB IAPAJJICIIBHOTO IIPOrpaMMUpPOBaHUA C
NA-OIIK-8.1; Tema 1.2 MoaenupoBaHHe U aHAJIU3 NMapaJUICIbHbIX BBIUHC- 4 4 A P i porp popas
" -OHK-8 2 o HCIIOJIB30BAHUEM OOLICH WUJIU PA3ACICHHOU T1a-
il . JICHUH
MATH, JOKJIAJ Ha MPAKTUYCCKOM 3aHATUU.
Tema 1.3 Pa3paboTka mapajieabHbIX aIlTOPUTMOB 4 4
Tema 1.4 IlapamnenbHoe NpPOrpaMMHUpPOBAaHUE C HC- 4 4
M0JIb30BaHUEM TexHosiorun MPI
Pa3znen 2. Ucnoab3oBanue GPU nis pemiennsi BbIYHC- 22 | ®opMbl TEKYIIETO0 KOHTPOJIS MO pa3aeny 2:
JIUTCJIbHBIX 3aJ1a4 - HO,I[FOTOBK& H 3a1muyTa OT4CTOB 110 na60paTop-
Tema 2.1 CUDA - TexHOJOTHA TapalICIIBHOTO 2 2 HBIM paboTaM.
OpOrpaMMHUPOBaHMS JIS TPadUUECKUX IPOLIECCOPOB - Pedepar 0 MeTonax mapasenbHoro nporpam-
Tema 2.2 Texnonorust Open Computing Language 4 4 r:ﬂoziiﬁzefgg Fi’;@pOFGHHHX CHCTOM, IR
o M 3aHATHH.
(OpenCL)—OTKpHITHIN CTAaHIAPT IPOTPAMMUPOBAHHS IS P
TETEPOTCHHBIX CHCTEM
Tema 2.3 OpenACC- nupeKTHBHas MOJIENb MapauIeIbHOT0 4 4
MIPOTPaMMHUPOBAHUA U MEPCHEKTUBEI BBICOKOIIPOU3BOIU-
TEJIbHBIX BBIYMCICHUN
IK3aMeH 32 | IpomexxkyTouHas arrecrtanusa (8 ce-
MeCTp): dK3aMeH — NPOBOAUTCA B YCTHOM
dbopme
HUTOIoO - 128 26 26 44




3.3.

Kpatkoe conepkanne yaeOHOM TUCITUTITIHBI

Ne man

HanmeHnoBanmue pa3-
Jesia M TeMbl JUCIH-
IIJIMHBI

Conep:xanue pasaesia (TeMbl)

7 cemecTp

Paznen 1

Tema 1.1

Tema 1.1 Ilapai-
JIEIbHOE TPOrpam-
MHUPOBAaHUE U Tex-
aostorust OpenMP

Cpena mapamnensHoro nporpammupoBanus OpenMP. Mogens BbITION-
HeHuss OpenMP-nporpaMmbl, BIOKEHHBIN Mapaiean3M. Moaens namsi-
tn. [Ipocreiimas nporpamma. CHHTaKCHUC TUPEKTUBEL. M3MeHeHne unc-
7a motokoB. OYHKIMK YKCIa TOTOKOB. JleTepMUHU3M HCIOTHEHUS T10-
TokoB. [IpaBuna ymonuanus Ais nepeMeHHbIX. Onuust pexyKuuu Uis
3HA4YEHUI IEPEMEHHBIX B IIOTOKAX.

Cunxponmnzanusi. J[upektuBa atomic, mpuMep UCIoNb30Banus. Kpuru-
YecKHe CEKLUH, MPUMEpP HCIIONb30BaHus. PacrpeneneHue BHIYNCICHUH
Mexay motokamu. /lupektnBa master. JupextuBa single. Mudopma-
MOHHBIE 3aBHUCUMOCTH. Pa30rieHne Ha He3aBUCHMBIE ONokH. JIMpeKkTrBa
section. [lapannensHble nuknbel. TpeboBanus k omepatopy nukia. Om-
UM AUpeKTuBHl for. YcTpaHeHne 3aBUCUMOCTH O JaHHBIM. Mcmomnb3o-
Banue onruu reduction. [Ipumep: Beraucnenue ancna "[Iu".
Pacnipenenenue wutepanuii mo mnorokam. Ommus schedule( type |,
chunk]). Bausnue onumu schedule Ha pacnpeneneHue urepanuid 1o
motokaM. 3amaum ( tasks ). Ommum mgupekTuBel  task. JlupexTuBa
ordered. CHHXpOHM3AIHS c HCIOJIb30BaHUEM MEXaHU3Ma
3amkoB (locks). JlupektuBa  flush. Vcmonp3oBaHue TEXHOJIOTHH
OpenMP: pekoMeHauu U OrPaHUYCHUSL.

Tema 1.2

Tema 1.2 Monaenu-
poBaHHE U aHaIU3
NapajjielbHbIX  BbI-
YUCIIEHUN

AHanmu3 W OIIEHKa BPEMEHH BBHITIONHEHUS TMapaJUICIbHBIX aJITOPUTMOB.
AHanmu3 3QQEKTUBHOCTH HCIOJIB30BAHUS MapauIeIN3Ma, COCTOSIIHIMA
0OBIYHO B OIEHKE IMOyY4aeMOT0 YCKOPEHHS MMPOIiecca BRIYHUCICHHN (CO-
KpalTieH!s] BpeMEHH PeIIeHus 3a1aqn). Jpyroit BaKHBIN MOIX0O MOXKET
COCTOSITh B MOCTPOEHUU OLICHOK MaKCHUMAaJIbHO BO3MOYKHOT'O YCKOPEHHMSI
TIpoIiecca pemeHs 3a/1a4i KOHKPETHOTO THIIa (O1ieHKa 3P PEeKTHBHOCTH
MapauIeIbHOTO CIIoco0a PeIIeHrs 3a1a4n ).

Mogens B Buze rpada "onepanuu-onepanas". BeiOop BEIYHUCIUTENBHOM
cxembl. Pacnincanue. Bpemsi BBIONHEHHSI NapajUIeIbHOTO alrOpUTMA.
MuHUMAaTEHO BO3MOXKHOE BpeMs BHITTONHEHUS. TeopeTndeckrne OleHKH
BPEMEHHU BBIMOJHCHHS MAapaJUICIFHOTO alIrOpuTMa. PekoMeHaaImu 1o
MpaBUJIaM pa3paboTKe MapaUIelIbHBIX anroputMoB. [lokazarenu 3ddek-
TUBHOCTHU TapaJJIeNIbHOTO anropuTMa. lIpakTnyeckoe mpumMeHeHne olle-
HOK 3()(heKTUBHOCTH IMapalIeIbHBIX BIYUCICHUMN.

Tema 1.3

Tewma 1.3 Pazpabotka
napajuiebHBIX  ajl-
TOPUTMOB

[IpuHIMIEI pa3pabOTKU MapasieNbHBIX aaropuTMoB. PasneneHue BbI-
YHCIIEHUI Ha He3aBUCHMBbIe YacTu. [lapannenusM no naHHeIM. Pazgene-
HUE JAHHBIX MaTpHULBL: a) JICHTOYHAs cXeMa,
0) Omounas cxema. PYHKIMOHATBHBIA mMapauenu3M. Bwidop ypoBHA
JIEKOMIIO3ULIUN BBIYUCIECHUNA. [IpoBepka pasjeneHusi BBIYHUCICHUN Ha
He3aBUCHMBIE 4acTH. OnpezaeneHne MHOOPMALMOHHBIX 3aBHCHMOCTEH.
AHanmn3 nH()OPMAITMOHHBIX 3aBHCHUMOCTEH. MacmrabupoBanue Habopa
nonzazau. OneHka MacmTabupoBanusi. Pacnipenenenne noazanad Mex-
oy mnpoueccopamu. OleHKa 3Tama pacnpeneieHus mnoxaszanad. Ilapan-
JIETFHOE PENICHNE I'PaBUTAIMOHHOM 3amadi N TejT.

Tema 1.4

Tema 1.4 [Ilapan-
JeNbHOE TPOrpaMm-
MHPOBaHHE C HC-
MOJIb30BAHUEM TEX-

O6mme ceemenus o TexHosmorun MPI. CtpykTypa mporpaMmsl ¢
ucnonb3oBanueM MPI. Ilepas mporpamma. Ilepenaua cooOrie-
HUN Mexay AByms mporeccamu. [Ipuem coolmieHuit 1Byms mpo-
nieccaMu. ba3oBble (IIpefonpeienieHHble) TUIbl JaHHbIX. Jlomos-




gosiorun MPI

HUTEJIbHBIC XaPAaKTEPUCTUKH TEpPeadl COOOIMICHUN MEXITY ABYMS
nporeccamMy. Bo3MoKHBIH MOPsSIOK BeIBOAA cooOuieHuid. Paszze-
JIEHHE BETBEW KoAa MexAy mnpoueccopamu. DyHKIHUH OTCYETa
BpeMeHU. CHHXpoHU3alMs NpoueccoB. KOHTpoONb BBINOIHEHUS
MPI-niporpamMmsl.

[Ipocreiimne KONJIEKTHBHBIE ONEpalMy IMepeJadyd JaHHBIX. PeXuMbl
repeaadn cooOmeHuit. MoaenbHbIN npuMep. Ilepemada maHHBIX OT OII-
HOTO Mpoliecca BCEM OCTaJIbHBIM TIporeccaM mnporpammbl. S.IIpumep
napajieasHON MporpaMMbl CyMMUpPOBaHus rcell. [lepenaya naHHBIX OT
BCEX MIPOIECCOB OJTHOMY. Onepanus
penykuuu. Tunel onepanuii penykiuu. Pa3penieHHbie coueTanus TUIIOB.
COop nmaHHBIX B 3a7aue CyMMHPOBaHHS. JOTOIHHUTENBHBIC PEKUMBI
repenayn cooOIeHnH. PekoMeHIanuu 1Mo HCMOJIB30BAHUIO PEKUMOB
repelavun JaHHbIX.

[epenaya u npuém cooOrieHmit 6e3 010KupOBKU. BI30B 1 3aBepiueHme
HeOnokupyromeil gynkaun. CoBMelleHHe BBIUMCICHHH W Tepenadu
MaHHBIX. BIoKupytomas omeparusi OXWAAHUS 3aBEpIICHUS Iepelavn
JIaHHBIX. JononHuTenbHbIE byHKIIH HEOJIOKUPYIOIINX
nepenady gaHHbIX. TynukoBele cutyanuu (deadlock). Croco6wr paspe-
IIEHNs] TYNHUKOBBIX cuTyanuid. OJHOBpEMEHHAs Tepenada u IprueM Cco-
obmenuii. Ilepenaga maHHBIX OT BCEX IPOIIECCOB OIHOMY IIPOIIECCY.
Kommynukaropsl. Co3ganue HOBBIX KOMMYHHUKaTopoB. [lpumep cosnma-
HUSI KOMMYHHUKaTOPOB.

Paznen 2

Tema 2.1

Tema 2.1 CUDA -
TEXHOJIOTHS  Tapai-
JIEJIBHOTO
MPOTrPaMMHUPOBAHUS
ISt rpadguyecKkux
MIPOIIECCOPOB

AxTyanpHOCTh Trpaduueckux mnpoueccopoB. IIpennaznauenne CPU.
[Ipennaznauenne GPU. I'paduku pocta mpomsBomutensHocti CPU m
GPU. Ilmardopmbl BBICOKOH NPOW3BOAUTEIHLHOCTH. PBIHOK BBICOKO-
MIPOU3BOANTENBHBIX BeIUMcIeHUH. [IpenmymiectBa coBpemenHbix GPU.
I'ereporennsie Beruncnenus. [louemy He Tonsko GPU? ITpumeps! mpak-
trdeckoro npuMeHeHus. Apxutektypa GPU NVIDIA. ApxutekTtypa
GPU AMD. Monens Beruucnenuit GPU. Cpenacrtsa pazpabotku I10 ms
rpaduuecKux mpoueccopoB. S3piku mmeiaepoB. CTOPOHHHUE ClIeUaTH-
3upoBaHHble cpencTBa. CTPyKTypa CHELUAIU3UPOBAHHBIX CPEICTB OT
npousBoautenein. AMD Stream Computing. NVIDIA CUDA. Crannapt
OpenCL. Crangapt OpenACC. C++ AMP. Pexomennanmu no 3¢ dek-
TUBHOMY Hcnonb3oBaHuo GPU. OpHOBpeMEHHOE HCMONB30BaHUE
CPU u GPU 1s1 TeTepOoTreHHBIX BRIYHUCICHUN. banancupoBKa BEIYHCIIN-
TEJIbHOW Harpy3KHu.

CUDA-TexHOJI0THS MapajuIeIbHOTO MPOrpaMMUpPOBaHus U Tpadude-
CKHX TIPOIIECCOPOB: apXUTEKTypa M MPOTrPaMMHBIE CPEACTBA. Y CTAHOBKA
O. Komnonentsr [10. Hactpoiika cpeasl pazpabotku. KoMmuimsust.
Mogens nporpaMMupoBanus. McnoiaHeHne n nepapxus noTokoB. biaoku
moTokoB. O0beIMHEHHE TTOTOKOB B Bapmbl. Pemrerku 6okoB. McmoiHe-
HUE W Hepapxusi NMOTOKOB. [Ipumep cioXeHHS KBaJApPATHBIX MaTpHII.
Uepapxust mamsitu. Uatepdetic nporpammupoBanus. CrenudukaTopsl
¢ysakuunii. IlpaBuna u orpannuenus. Criequ@UKaTOpbl TUIIOB IIEPEMEH-
HeIX. IIpaBuna u orpanmdenusi. Berpoennsie nepemenHsle. Kondury-
pupoBaHHe HCHONHeHus anaep. CUHXpoHMU3alMs. YIIpaBJIeHHE YCTpOM-
CTBaMH. YIpaBicHHE NaMAThI0. [Ipumep.

Tema 2.2

Tewma 2.2 Texunouo-
rust Open Computing
Language
(OpenCL)—oTkpbI-
TBIW CTaHJIAPT MPO-
TpaMMHPOBAHUSI IS

Texnomorusi Open Computing Language (OpenCL). Pabowas rpymma
OpenCL. Peamuzanuu OpenCL. Apxurexkrypa OpenCL. Monens miat-
dopmbl. Mogens ucnonHenus. Mexanu3mbl uHzaekcaiuu  NVIDEA
CUDA n OpenCL. Monens naMsatu. VMcnonb30BaHue pa3Tu4HbIX THIIOB
mamsata OpenCL. Mogmens nporpammupoBanns. OOIIre IpUHIATIEI pa3-
paboTku mporpamMMm ¢ ucnonb3oBanueM OpenCL. Paspabotka sizep.




reTEepOreHHBIX CU- 3anpoc noctynHbix miardgopm. Co3nanne KoHTEKCTa. BeIOop ycTpoii-
cTeM crBa. Co3aHue oyepeny KOMaHJ JAJsl 3aJaHHOTO KOHTEKCTa W BBIOpaH-
Horo yctpoictBa. Coznanue nporpaMMHoro oobekra. Co3nanue ucnod-
HAeMmoro ¢aitma mius BBEIOpaHHOTO ycTpoiicTtBa. Co3maHne OO0BEKTOB
snep. Coznanue oowexkToB namstu (Co3ganue BxogHoro 0ydepA). Co-
31aHue BeIXOAHOTO Oydepa. Komuposanue BxonHoro Oydepa B mamsthb
ycTpoiicTBa. OmnpexneneHue apryMeHToB siapa. OmpezeneHue paszMepa
rpymnisl pabot. BeimonHenue sapa. 3arpyska pe3ylbTaToB BBIYHCICHUH.
OcB0OOOKICHHE PECYPCOB.

Tema 2.3 | Tema 2.3 Crannapt OpenACC. Peanuzanus. Cunrtakcuc agupextus B C/C++. u-
OpenACC- nupek- PEKTHBBI MAPAUIEIBHOTO BBITOJHEHUS. J[OMOJHUTEIbHBIE YCIOBUS K
TUBHas MOJIEJb Ta- mupektuBaMm parallel, kernels. ITpumep ucosb30BaHKUS YCIOBUS async u
paJuIeIBHOTO MPO- oupekTuBbl wait. JlupektuBa loop. YmpaBieHue AaHHBIMH. Y CIOBUS
TPaMMHUPOBAHUS H mupektuBsl data. /lupexktuBa update. OOHOBIEHNE YacT MaccuBa. [1po-
MEPCIICKTUBBI BHICO- | ure AupeKTuBhL. [IpuMep mpUMeHeHHs JUPEKTUBHI routine. ATOMapHbIe
KOIIPOU3BOAUTEIb- oneparuu (aupekTrBa atomic). JlupektuBa host data. [Ipumep ucnonsb-
HBIX BBIYMCICHUH 30BaHMsA AMPEKTHBHl host data u BbI3oBa (yHKUMHM M3 OHOIHOTEKU

cuBLAS. Anmarnranus xoma i UCIIOTHEHHUS Ha rpaduIecKoM Iporiec-
cope. AnmanTanus Koja JUis UCIOJHEHHs Ha rpa)udeckoM IpoIeccope.
Heo0xoauMocTh MpoBEepKH KOPPEKTHOCTH pacueToB. BeposTHOe ycko-
peHre Ha pa3HBIX pa3MeTkH koaa. Otaanka OpenACC-iporpamMm.

3.4. Opranuzanusi caMoCTOSITEIbHON paboThl 00y4arOIIUXCS

CamocrosTenbHas paboTa CTyAeHTa — 00s3aTeNibHas 4acTh 00pa3oBaTENBHOTO Ipoliecca,
HAlpaBJICHHAs] Ha Pa3BUTUE T'OTOBHOCTH K NMPO(GECCHOHAIFHOMY M JIMYHOCTHOMY CaMo00Opa3oBa-
HHIO, HAa IPOCKTUPOBAHUE JAIbHEHIIEro 00pa3oBaTebHOIO MapHIpyTa U MpodecCHOHATBHOM Ka-
pBEpHI.

CamocrostenbHas paboTa 00y4aronuxcs 1Mo AUCIUIUINHE OPraHu30BaHa KaK COBOKYITHOCTb
ayJUTOPHBIX M BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECTIEYMBAIOIINX YCIICITHOE OCBOCHUE TUCIIH-
TUTUHBI.

AynuTOpHas caMOCTOsTeNbHAs paboTa 00ydyaromuxcs MO AMCUUIUIMHE BBITIONHAETCS Ha
y4eOHBIX 3aHATHSAX MO PYKOBOJCTBOM IPENOJaBaTellsl M MO €ro 3aJaHui0. AyIUTOpHAs CaMOCTO-
ATeNbHas paboTa 00yJyaromuxcst BXOJUT B 00N 00beM BPEMEHHU, OTBEJCHHOTO YYeOHBIM TIAHOM
Ha ayJUTOPHYIO paboTy, U PETIIaMeHTUPYETCS paCIIICaHNEM YYeOHbIX 3aHATHIH.

BHaeaynuTtopHas camocTosiTeIbHAs paboTa 00ydaromuxcs — IlaHupyemas yueOHas, HayqHo-
UCCIIeI0BaTeNbCKast, MpaKTHYecKas paboTa 00y4aromuxcsi, BEIOIHIEMasi BO BHEAYJUTOPHOE Bpe-
M TI0 33JIaHUIO U NIPH METOAMYECKOM PYKOBOJICTBE MPEIOAaBaTelsl, HO 0€3 ero HelmoCpeACTBEHHO-
T'0O Y4acTHsl, pacliuCaHueM y4eOHbBIX 3aHITHI HE PETIIaMeHTUPYETCSL.

BreayautopHasi camocTosiTenbHast paboTa 00yJaromuxcst BKII0YaeT B ceOst:

- U3y4YCHUE CIICIMANBHON JINTEPATYPHI;

- MOJITOTOBKY K MPAKTUYECKUM 3aHSATHSIM, K3aMCHY;

- U3y4YCHHE PA3JIeNIOB/TEM, HE BHIHOCHMBIX Ha MPAKTHYECKHUE 3aHATHS, CAMOCTOSTENb-
HO;

- BBINTOJTHEHUE JOMAITHUX 33JJaHUi B BU/IE TBOPYECKUX 3a1aHui, [Ipe3enranuii;

- MOJI'OTOBKA K MPAKTHYECKUM 3aHSTHSIM.

CamocrosrenbHas pabota 00ydyaroMMXCs C y4acTHEM IpernoaaBarens B (OpMe MHOW KOH-
TaKTHOM pabOTHI IIPeyCMaTPUBAET IPYIIIOBYIO U (MJIH) HHAMBHIYAIBHYIO PabOTy ¢ 00y4aronimMu-
Csl M BKJIIOYAET B ceOsl:

- NPOBEICHNE WHIMBHIYAIBHBIX M TPYMIOBBIX KOHCYJIBTALMH IO OTACIBHBIM Te-
MaMm/paszeniaM JUCIUTIITHBL;

- NPOBEICHNE KOHCYJIBTANH Mepes] 9K3aMEHOM,




KOHCYJIbTAI[UN 110 OPTaHMU3AIMH CaMOCTOSTEIBPHOTO W3YYCHHUS OTIEIbHBIX pasfe-
JIOB/TeM, 0a30BbIX MOHATUN YIeOHON AUCITUTUTHHBI.

HepequL paS,HeJ'IOB/TeM/, INOJHOCTBIO HJIHM YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
N3YUYCHHC C ITOCJICAYIOIINM KOHTPOJICM

Tp
Bune! n ¢popmsl y-
HanmeHnoBanme pa3aesia KOHTPOJIbHBIX o
/TeMbl OucuunIUHb/MO- MepOoNpPUSITHIA eM
Ne 0yJisi, BLIHOCMMbIE HA 3aganus 178 cCaMOCTOSITeJILHOI PadoThI (YYMTBIBAKOTCH KO
CaMOCTOSITeJIbHOE U3Y- NpH NPOBEIEHUN | CT
4yeHue TEKYyIIero b,
KOHTPOJI5) 4a
c
1. [TapannensHable OMO- W3yunth cienuagbHyIO IUTEPATYpPy, OnenuBaercs 44
WHCIICpPUPOBaHHbBIC all- MOATrOTOBUTH pedepaT (IOKIan) U mpe- | KauecTBo pede-
TOPUTMEI PEIICHUS 3a- 3€HTAIMIO UIs BRICTYIUICHHUS Ha Mpak- | pata, pe3eH-
JIa4d O PIOK3aKe. TUYECKOM 3aHSATHH. TaI[UH U BbI-
CTYIUIEHHE Ha
MIPaKTHYECKOM
3aHATHH.
2 [TapannensHbIe OHO- N3y4uTh cienuanbHyI0 JIUTEPATYPY, OrnennBaeTcs
WHCIICPUPOBaHHbBIC aJl- MOJATOTOBUTH pedepaT (JOKIaa) ¥ Mpe- | Ka4ecTBO pede-
TOPUTMEI pelieHus ¢ak- | 3eHTalnio s BRICTYIUICHHS Ha Ipak- | para, mpe3eH-
TOPU3ALNN COCTaBHBIX TUYECKOM 3aHSATHU TaIH U BBI-
qrcen CTYIUICHHE Ha
MIPaKTHYECKOM
3aHATHU
3 [TapamnensHOE IPO- [Toxroroska 0T4€TOB 1O JAOOPATOPHBIM | 3amKMTa OTYETA
rpaMMHpPOBaHHE U paboram
Texnonorust OpenMP
4 [TapannensHOE MIpO- [MoaroroBka OTYETOR 10 JIAOOPATOPHBIM | 3aliuTa OTYeTa
rpaMMHpPOBaHUeE ¢ uc- | Paboram
MOJIB30BaHUEM TEXHO-
gorun_MPI
3.5. [IpumeHeHne 3eKTPOHHOI0 00YUYEHMs], TUCTAHIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUI

[Ipu peanuzanuu mporpamMmsbl yueOHON NHUCHUIUIMHBY/Y4eOHOTO MOIYJISl IIEKTPOHHOE 00Y-
YEHUE U JUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU HE TPUMEHSIOTCS.
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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

OTIIUYHO/
3a4TeHO (OTJIMYHO)/
3a4TEHO

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

xoporio/
3a4TeHO (XOpo1Io)/

OO0yuarouuiics:
- JIOCTaTOYHO MOJPOOHO, TPaMOTHO M IO CYIIe-
CTBY M3JIaracT U3y4YCHHBIA MaTepHall, MPUBOJIUT U
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3a4TCHO

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

YIOBIETBOPHUTEIHHO/
3auTeHO (yIOBIETBO-
PHUTENBHO)/

3a4TEHO

OO0yuaromuiics:

- IEMOHCTPUPYET TEOPETHYCCKUE 3HAHUS OCHOB-
HOI'o yqe6H0ro 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:

JEMOHCTPUPYET 3HaHUS, OTIIMYAIOLIMecs [NTyOHHO 1 co-
JIepKATEIbHOCThIO, JJAET MOJIHBIA MCUYEPTIBIBAIOIINI OTBET,
KaK Ha OCHOBHBIE BOIIPOCHI OMJIETa , TAK W Ha JIOTOJIHU-
TEJbHEIE;

CBOOOJIHO BIIa/ICET HAYYHBIMH MOHSATHIMH NapaJlIeIbHOTO
MIPOrpaMMHUPOBaHU, BEAET TUAJIOT U BCTYIAET B HAYYHYIO
JUCKYCCHIO;

CHOCO0CH K MHTErpalluy 3HAHUH 110 IPUMEHEHHIO OTIpe/ie-
JIEHHOTO METOJIa aHajIM3a M pa3pabOTKH MapajuienbHBIX all-
TOPUTMOB, HAY4YHBIX IIIKOJI, HANPABJIECHUN TEXHOJIOTUH Ma-
PaJLIETIBHOrO NPOrPaMMUPOBAHMUS;

JIOTHYHO W JIOKa3aTeNbHO PacKpbIBaeT mpoodiiemMy ¢ ¢ex-
THBHOCTH MapajuIeIbHBIX ANTOPUTMOB WM CO3JaHUS Ma-
paJUIEIBHBIX IPOIPaMM;

CBOOOJIHO BBIMOJHSET MPAKTUYECKUE 3aJaHMUsl MTOBBIIICH-
HOH CIIO)KHOCTH, MPENYyCMOTPEHHBIE NPOrpaMMOM, Jie-
MOHCTPHPYET CHCTEMHYIO PabOTy C OCHOBHOM M JOTIOJIHU-
TEIbHOM JUTEPAaTypOll IO KOMIBIOTEPHBIM TEXHOJIOTHAM
MapajuieIbHOTO MPOTPaMMHPOBAHHS.

OTtBeT HEe comepkUT (HPaKTHIESCKUX OITHOOK W XapaKTEepU3yeTCs TIIyOH-
HOM, MOJHOTOW, YBEPEHHOCTBIO CYXKIEHUW, WIIIOCTPUPYETCA MpUME-
paM# B TOM YHCIIE U3 COOCTBEHHOM MTPAKTHKH.
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OOyyaromuics:

MOKa3bIBAET JOCTATOYHOE 3HAHKE YIEOHOTO MaTeprala 1o
[apajieibHOMy MPOrPaMMUPOBAHUIO, HO JIOIYCKaeT Hecy-
LIECTBEHHBIE (DAaKTHUECKHE OIIMOKH, KOTOpPHIE CIOCOOCH
WCIPaBUTh CAMOCTOSTENBHO, OJlarofapsi HaBOISAIIEMY BO-
1pocy;

HEIOCTATOYHO PACKPHIT OAMH U3 BOIPOCOB OMIIETA;
HEZOCTAaTOYHO JIOTHYHO TIOCTPOEHO M3JI0KEHHE BOIIPOCaA;

B TIOJIHOW Mepe MPEICTaBICHO COAEPKaHHEe TPEILyCMOT-
PEHHBIX B IMpOrpaMMe IMPaKTHYECKUX 3aJaHuid  CpeaHei
CJIO)KHOCTH aHAIIN3y MapaUIeTbHBIX alTOPUTMOB, aKTHBHO
paboTaeT ¢ OCHOBHOM JIUTEPATYpOl 1O KOMITBIOTEPHOU 00-
paboTke M300pakeHuH,

JIEMOHCTPUPYET, B LIEJIOM, CHCTEMHBIN MOJXOM K pele-
HUIO TMPAaKTUYEeCKUX 3a1ad MOBBIMEeHUs 3()(EeKTUBHOCTH
napajyieNIbHBIX alrOPUTMOB MPH MAacIITaOUpoOBaHMS 3a]a-
9M, K CaMOCTOSITETbHOMY IIOTIOJTHEHHUI0O U OOHOBJICHHIO
3HaHWHN B XOje JaNbHEWmel ydeOHoi paboTel U mpodec-
CHOHAJILHOH NIeSITeIbHOCTH.

HpI/I OTBETC 110 6I/IJ'IGTy PACKpLITO, B OCHOBHOM, COACPKAaHUC BOIIPOCOB
6I/IHeTa, HUMCIOTCA HETOYHOCTH ITPU OTBETE HA AJOIIOJIHUTECIIBHBIC BOIIPO-

ChbI.
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OOyyaromuics:

ITOKa3bIBaeT 3HAHMS B 0OJACTH MapaJIeIbHOTO TPOTpam-
MHUpPOBaHUs ()ParMEeHTapHOIO XapakTepa, KOTOPbIE OTIHYa-
IOTCSI TIOBEPXHOCTHOCTHIO U MaJlOM COJIEP:KaTeIbHOCTHIO,
JOITyCKaeT (paKTHIecKue rpyOble OIIHOKH;

HE MOXXET 000CHOBATh MPHUHITUIIBI IOCTPOCHUST OA30BBIX
MapauIeIbHBIX AITOPUTMOB, KOHIICTIIIUU UX MPUMEHEHUS,
00BSACHUTH (DaKTHI, HAPYIIEHA JIOTUKA M3JIOKEHHS, OTCYT-
CTBYET OCMBICIICHHOCTh TMPEACTABIIEMOI0 MaTepuaia,
MPEJICTABJICHUS O MEXKIIPEAMETHBIX CBSI35X Cia0bie;

CIIPABIISIETCS C BHITIOJHEHUEM 3aJlaHUN, TPEIyCMOTPEH-
HBIX MPOrPaMMOil, 3HAKOM C OCHOBHOM JUTEpaTypod IO
napajuieIbHOMY IMPOrPAMMHPOBAHUIO, PEKOMEHJIOBAHHOM
MPOrpaMMOi, JOMYCKaeT MOTPEIIHOCTH W OIIHUOKH IpH
TEOPETHYECKHUX OTBETaxX W B XOJi€ MPUMEPOB IMPHUMEHEHHS
CPENICTB MapaIeIbHOTO MPOrPaMMHUPOBAHHS.

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.

OLICHKa IO JUCLHUITIIIMHE BBICTABJIACTCA 06yqa10meMyc51 C y‘IéTOM PE3yJIbTaTOB TeKy'IJ_Ieﬁ u

MIPOMEKYTOYHON aTTECTALUN.

®opmMa KOHTPOJIS

100-0anabHas cHCTEMA

IIaTH6anIbHAg cucTeMa

Tekymuit KOHTPOJIIb:

Paznmennt Ne 1, 2

2-5

[IpomexyTouHas aTTecTauus -

3a4TeHo, OTIIMYHO

9K3aMEH 3a4TeHo, XOPOLIOo

3a4uTeHo, YJOBIETBOPUTEIHHO
He 3auteHo, HEY1OBIIETBOPU-
TCIJIIBHO

[TomyueHHBIH COBOKYITHBIN PE3yJIbTaT KOHBEPTHPYETCS B MATHOALIHHYIO CUCTEMY OIICHOK B
COOTBETCTBUU C TAOIUIIEH:

100-6anabpHas cucTeMa NATHOAILHASA CHCTEMa
3K3aMe€H, 324€eT C OIEHKOMH/
3a4yer
3aYTeHO (OTJINYHO)
3a4YTEHO
3a4TEHO (XOPOIIO)
3a4TEHO (YIOBIIETBOPHUTEIHHO)
HE 3a4TE€HO
HEYJIOBJICTBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peasu3ariis IpOrpaMMbl TIPELYCMATPHBACT HCIIONB30BAHHE B MPOLECCE 0OYUCHHUS CIIELYIO-
IIMX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- IpYIIOBbIE IUCKYCCUU IpU 00CYKIEHUH J10KJIa/10B IO MaTepuaiam pedepaTos;

- MOUCK U 00paboTKa HHPOPMALIMKU C UCIIOIb30BaHUEM ceTu IHTepHeT npu HoAroToB-
ke pedeparos;

- JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU IIPU OATOTOBKE pedepaToB u oTue-
TOB 110 J1a0OpaTOPHBIM paboTam;

- HCITIOJIb30BAHUC HA 3aHATHUAX BUACOMATCPUATIOB U HATTIAAHBIX mocoouii B BHU/JIE Cllaii-
JOB Ha JICKIHMOHHBIX 3aHATHUAX.

7. MHNPAKTUYECKASA IOAI'OTOBKA

[IpakTHyeckast HOArOTOBKA B paMKax yuyeOHOM AMCUUILIMHBI peaqu3yeTcs MpHu NpOBeIeHUH
NPaKTUYECKUX 3aHITHUH, CBSI3aHHBIX C Oymymieil nmpodecCHOHAIBHOW JEsTeIbHOCTBIO, a TAKKe B
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3aHATHUAX JICKIIMOHHOTO TUIA, IIOCKOJBKY OHHU MPEeIyCMaTpUBAIOT Nepeaauy yueOHoi nHpopmanuu
00yu4aromumMcs1, KoTopast Heo0X0AMMa /ISl TOCJIEAYIOLIETO BBIIOJIHEHHS IPAKTHYECKONH PaOOTHI.

8. OPTAHU3ALIIUA OBPA3ZOBATEJIBHOI'O ITPOLUECCA JJIsA JIML C
OI'PAHUMYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipu 0OyveHuu Uil ¢ OTpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/TOPOBBSI M UHBAIHJIOB UCIIOJIB3Y-
FOTCS TIOJTXO/IBI, CIIOCOOCTBYIOIINE CO3/IaHUI0 Oe30aphepHOli 00pa30BaTENBHOM CPEeIbl: TEXHOIOTHU
muddepeHIraul ¥ WHIUBUIYaTbHOTO OOyUYCHHS, TPUMEHEHHE COOTBETCTBYIOIIUX METOIUK MO
paboTe ¢ MHBAIMAMU, HCIIOJIb30BAHKUE CPEACTB IUCTAHIIMOHHOTO OOIICHHUS, TPOBEICHUE JTOTIOTHU-
TEJIbHBIX WHIAMBHYaJbHBIX KOHCYJBTAIIMNA 110 H3Yy4aeMbIM TCOPETUYECKUM BOIIPOCAM U MPaKTHYE-
CKHM 3aHSATHSM, OKa3aHUE TIOMOIIIH MTPH IMOATOTOBKE K MPOMEKYTOYHON aTTECTAIINN.

[Ipu HEeoOXomumocTH pabodasi MporpaMMa JAUCIUILUIMHBI MOXET OBITh aJanTHpOBaHA LIS
obecrieueHrs: 00pa30BaTEIHLHOTO MPOIIECcca JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHCJIC JUIs JUCTAHIIMOHHOTO O0YYCHUSI.

Y4eOHbIC U KOHTPOJIBHO-U3MEPHUTEIBHBIC MaTepUabl IPEICTABISIOTCS B opMax, JOCTYII-
HBIX JUTSI K3YYCHHUSI CTYJICHTaMU C 0COOBIMU 00Pa30BaTEIbHBIMU MOTPEOHOCTSIMH C YY€TOM HO30J10-
TUYECKHX TPYIIT HHBATHJIOB:

JI7is1 IOATOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHITHHU, CTYJCHTaM C OTPAaHUYCHHBIMU BO3-
MO>KHOCTSIMH 37I0POBbSI CpeTHEE BPEMsI YBEITUIHBACTCS 110 CPABHEHHUIO CO CPEHUM BPEMEHEM IT0JI-
TOTOBKH OOBIYHOTO CTYJICHTA.

JIJIs CTYICHTOB C MHBAJTUAHOCTBIO WIIM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs (hOp-
Ma TPOBEJICHUS TEKYIIEH Y MPOMEKYTOUYHOW aTTECTAllMU yCTAHABJIMBACTCS C YYETOM HHIMBHIY-
QITBHBIX TICHXO(PU3NISCKUX 0COOCHHOCTEH (YCTHO, MMChbMEHHO Ha Oymare, MICbMEHHO Ha KOMIIBIO-
Tepe, B GopMe TECTUPOBAHUS U T.I1.).

[TpomexxyTouHasi arTecTanus Mo JUCIUTUINHE MOXET MPOBOJUTHCS B HECKOJILKO ATArloB B
(dopme pyOeKHOTO KOHTPOJIS 10 3aBEPIICHUIO H3YUYCHHUS OTACIBHBIX TeM JUCHUIUIMHBL [Ipu HE0O-
XOJUMOCTH CTYJICHTY TPEIOCTABISETCS JOMOJHUTEIIFHOE BpEMsl JUISl TIOJITOTOBKH OTBETA HA 3a4eTe
WK 3K3aMEHE.

Jlyist ocymiecTBIEHUS MPOLETYP TEKYIIETO KOHTPOJISI, YCIIEBAEMOCTH U MPOMEKYTOTHON aT-
TECTallMU OO0YYArOIIUXCS CO3JA0TCS, MPH HEOOXOIUMOCTH, (POH/IBI OLIEHOYHBIX CPEJICTB, a/IallTH-
pOBaHHBIE JJIS JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 37I0POBbBS ¥ TIO3BOJISIOIIUE OIIEHUTH JOCTH-
YKCHHE UMM 3aIITaHMPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOI MporpaMMe pe3ysIbTaToB 00yUCHHS U
ypOBeHb CHOPMUPOBAHHOCTH BCEX KOMIICTCHIINH, 3asBICHHBIX B 00pa30BaTeIbHON IpOrpaMme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MartepuanbHO-TEXHUYECKOE OOeCreueHne AUCIUILTUHBI TP 00yUYEeHUHU C HCIOJIb30BaHUEM
TPAIUIIMOHHBIX TEXHOJIOTHI O0YUICHHSI.

HaumeHoBaHue y4yeOHBIX ayANTOPH, 1a0opaTopuii,
MacTepCKUX, 0M0JIM0TeK, CIOPT32JI0B, IOMeELeHU I
JJISl XpPaHEeHUs] M NPOPUIAKTHYECKOr0 00CIyKHBA-

HHUSI Y4eOHOT0 000py10BaHMS U T.II.

OcHaleHHOCTh y4eOHBIX Ay IUTOPHUid, 1a0opaTopui,
MacCTepPCKUX, 0u0JIMOTEK, CHOPTUBHBIX 32J10B, IOMellle-
HHIi 17151 XpaHeHUs ¥ NPOPUIAKTHIECKOr0 00CTyKHBA-

HHUsl Y4eOHOr0 000pYA0BAHUS M T.II.

aAyIUTOPHH IS TIPOBEIACHUS 3aHATHN JCKITMOHHOTO
THIIA

KOMITIEKT yueOHOM Mebem,
TEXHUYECKUE CPEACTBA OOYUCHHUSI, CITy>Kalllue IS
npeAcTaBieHus yueOHol nHpopMauy O60bIION

_ayJIMTOPHUH:

HOYTOYK;
HPOEKTOP.

ayJIMTOPUH JIUISI TPOBEJICHUS 3aHITHN CEMUHAPCKO-

KOMILJIEKT yueOHOM MebenH,
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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.

ro TUIA, TPYHIOBBIX U HHIUBUIYAIbHBIX
KOHCYJIbTAIIUH, TEKYLIETO0 KOHTPOJISL U TPOMEXKY-
TOYHOI aTTecTaluu

TEXHUYECKUE CPEACTBA O0YUEHHUs, CIIy>Kalllue IS
MIpeacTaBIIeHUs yaeOHOM HH(pOpMAIIH OOIBIION
ayJIUTOPHH:
" HOyTOYK,

MIPOEKTOP

ayJIMTOPHUH JUIA IPOBEACHHS 3aHATUH 110 IPAKTHU-
YECKOW MOJTOTOBKE, IPYMIIOBBIX U HHIUBUAYaJIb-
HBIX KOHCYJIbTallUi

KOMILUIEKT yueOHOi1 MeOen,
TEeXHUYIECKHE CPE/ICTBA OOYUCHNUS, CITy)KAIHe JUIs
npeAcTaBiIeHus yueOHol nHpopMamy 60NbIION
ayJUTOPHUH:
" 5 HepCOHANBbHBIX KOMITBIOTEPOB,
MIPUHTEPHL.

IMoMelneHHs A1l CAMOCTOSATEILHOH PaGoThI
00yJaAINIHXCSA

OcHAlEeHHOCTH MOMeIIeHU IJIsl CAMOCTOSITe b~
HOM padoThl 00y4AIOIINXCS

YUTAJIBHBINA 3aJ1 OUOINOTEKH:

KOMIIBIOTEPpHAA TEXHHUKA,
IOAKIHOYCHUEC K CETHU ((I/IHTepHCT))

MartepuanbHO-TEXHUYECKOE obecrieueHre yueOHOW AUCIUITIIUHBI IpU 00yYEeHUHU C HUCIIOJIb-
30BaHUEM DJIEKTPOHHOTO O0yUYEHUS U JTUCTAHIIMOHHBIX 00pa30BATEIbHBIX TEXHOIOTHIA.

Heo0xoaumoe 00opyaoBaHue IMapameTpbl

TexHu4yeckne TpedOBaHUS

[Mepconanbhslii komnbsioTep/ | Beb-Opaysep

Bepcust nporpaMMHoro odecrieueHus: He HUxKe:

HOYTOYK/TIJIAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79, Sn-
Kamepa, nekc. bpayzep 19.3

MUKPO(DOH, OnepalMoHHas cucreMa Bepcus nporpaMMHOT0 00€CIIeYCHUS HE HIKE:
IUHAMHUKH, Windows 7, macOS 10.12 «Sierray, Linux
JOCTYII B C€Th MIHTEpHET Beb-kamepa 640x480, 15 xagpos/c

Mrukpodon

JIF000M

HAYIITHUKH)

JuaaMukw (KOJIOHKH WU | JTIO0bIe

Cetb (MHTEPHET)

ITocTostHHas cKOpocTh He MeHee 192 xbut/c

TexHosornueckoe odecreyeHre peanu3alui NporpaMMbl OCYIIECTBISETCS C UCIOJIb30Ba-
HUEM 3JIEMEHTOB AJIEKTPOHHON NHPOPMAIITMOHHO-00pa30BaTEIbHON Cpelbl YHUBEPCUTETA.
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Boiinos A. E.,
CyukoBa E. A.

1A pacdy€Ta MUHUMAJIBHOT'O
KOJIMYECTBA MPOLIECCOPOB,
00€CTeYnBAIOIIETO JOCTUKE-
HUE 33JJAHHOTO 3HAYCHHSI KO-

s dUIMeHTa YCKOPCHHUS

MAIIMOHHEIX TEXHOJIO-
rumt

10. YYEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCHUIIIINHBI/YYEBHOI'O
MOAYJIA
Bua uznanus Anpec caiita 9bC KoanuecrBo
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
p- MPOHHOM gude) yHI/IBepCI/ITeTa
10.1 OcHoBHas nuTEpPaATYypa, B TOM YUCIIE DJIEKTPOHHBIC U3JaHUS DICKTPOHHBIN KAaTaJIOr 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.II. Teopuisi n MPaKTKka napasnieNbHelx VY4yebHoe moco- | HanmoHanbHEBIH 2016 https://intuit.ru/studies/courses/11
BbIMCNEHWI. 2-€ U3A3HUE, NCMPaB- | Gre OTKpHITHITT YHUBEP- 56/190/info
fienmoe. 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




