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1 Ieau n 3agauu M3y4eHUs AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI

OCHOBHOI IIENbIO AMCIIHIUIHHEBI SBIBIETCS H3yYeHHEe MeTOAOB Pa3pabOTKH ITPOTpaMM ¢
Y4eTOM apXUTeKTypsl DBM — HCITOMHUTENS IIporpaMM, H (OPMHPOBAaHHE Y CTYICHTOB HaBHIKOB
BBICOKOITPOH3BOAUT EITbHBIX BBIYHCIIEHHUI.

BocnHrareIbHOM 1eIblo JUCIUIUINHEL SBISeTCS (OpMHpPOBaHHE Y CTYASHTOR HayqHOTO,
TBOPYECKOIr0 IIOJAXOJAa K OCBOGHHIO MaTeMaTHYECKHMX METOIOB, TEXHOJIOTHH pa3paboTKH
IIPOrPaMMHOI0 00eCTIeYeHHS.

Otr6op MaTepHalla OCHOBBIBAETCA Ha HEOOXOAHUMOCTH O3HAKOMHTL CTYJIEHTOB CO
creyroIeil COBpeMeHHO HayIHOIT HH(popMaIfeii:

O TOM, YTO COBPEMEHHBIE BBICOKOIPOM3BOAHTENbHBIE OBM CTposATcs Ha IPHHIMMITAX
MHOTOIIPOI[ECCOPHOCTH;

0 TOM, 4TO J1s 3¢ PeKTHBHOrO HCIIOIB30BAaHH COBPEMEeHHBIX OBM HYKHBI CITeI[HATbHBIE
SI3BIKOBBIE CPEJICTRA, TTO3BOISIOIIIE TIPOr PAMMIICTY YITPABJISATh ITOTOKAMH ( HITSIMIH) BHIYHCIIEHHII.

CogmepkaTeTbHOE  HAIlOMHEHHE  JUCIMIUIMHBI OOYCIIOBIEHO OOIMMMH  3afjadaMH
MMOATOTOBKH MarmucTpa.

HayuHoit OCHOBOH IS ITOCTPOEHHMS IIPOrpPaMMbl JAHHOH JHCIMIUIMHBL SBIISIETCS
TE€OPETHKO-TIParMaTHYECKHIT ITOX0]] B OOYUEHHI.

1.2 3amaun qUCIIHILIHHBI

®  0O3HAKOMJIEHHE C BapHAaHTAMH apXUTEKTYP 3IEKTPOHHBIX BBIUHCIIHTEIIBHBIX CHCTEM,
TOA/IEP’KUBAOIINX TAPATTIENTbHEIE BRIUHCIIEHIS;

®  03HAKOMIIEHHE C METOJaMH ITapalIeIbHOH 00pabOTKH JAHHBIX;

® TpHOOpeTeHHe HABHIKOB HAITHCAHHS ITPOrpaMM C HCITONb30BAHMEM ITapajllielIbHbIX
MIOTOKOB;

®  TIpHOOpETEeHHEe HABBIKOB HaIHCAHH I IporpaMmM B cpesie OMP, AMP;

®  03HAKOMIIEHHE C MeTOJaMH HcIoiab30BaHHI GPU 11 ycKOpeHHS BRIYHCIIEHHUI.

1.3 Mecro JHCHHIIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI

Jucinimumiza «IlapaienbHoe MporpaMMHPOBaHIe» OTHOCHTCS K «HacTh, GpopMupyeMast
YYaCTHHKAaMH 00pa30BaTelbHBIX OTHOINEHMI» bioka 1 «J/[HCIPOUIMHEI (MOAYIIH)» Y4eOHOTO
IIJIaHA.

1.4 IlepeveHb IJIAHMPYEMbIX Pe3yJIbTATOB O0YUeHHS MO JUCIHHILINHE (MOIYJIIO0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH S 00PA30BaTeNbHOI MPOrpaMMbI

WsydeHne paHHOR y4yeOHOII JMHCIMIUIMHEI HallpaBIeHO Ha (QOpPMHpOBaHHE
OOYYAIOIIUXCS CIEMYIOMNX KOMITETEHI I
I1IK-3 CnocodeH 3PPpekTHBHO NPHMEHATh AJITOPHTMHYECKHE H MNporpaMMHbIE
pellieHHA B 00JacTH HHPOPMANHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIl, a
TaK/Ke YIACTBOBATH B HX NPOEKTHPOBAHHH H Pa3padoTke

HIIK-3.1 3raem u npumeHaem coepemeHHble NEXHOI02UI 6bINOJIHEHUA P ad om no
cozdanur (moduguxauuu) u conpoéeoxcoeruro HC
3namo BozmosicnHocmu cyugecmeyiougeil npozpammHo-mexHuueckoll apxXuniexnypol

Bosmoosicnocnmiu  cogpemennblx 1l NEPCREKMUEHBIY  Cpeocme  paspabomxii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie

Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS

Memoodonozu u mexnonozut NPOEKMUP OBAHUSA 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougpurayui) u
conpoeodicoeruio HC



Yuems

Bnaoems

HIIK-3.2

3Hams

Hucmpymenmesl 1 Menoost npoeeders ayounoe kavecmea

OcHoBbl cO6peMeHHbIX ONepaljLIOHHbIX CLCHeM

Cogpemennuiii omeuecmeennviii 1 3apybedchvlii onsim 6 Npogecclon ansHoil
OesmenvHocmu

Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay

Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopuUmmos
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9NOM 3bIKe

Homayuu u npocpammiuvie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe

Komnonenmovt  npozpammro-mexHuyeckux  apxumexmyp,  cyujecmeyioujie
HPLUIONCEHUS 1 uHmMepeiicsl 63auUMOO0eticIEs ¢ HuMiL

Texnonoauu npozpammupoeaniis

Ocobennocmu 6v10paHH oIl cpedsbl NP O2PAMMUP OBAHLIS

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
NPOSPAMMHO20 K00a

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai2opummMu3ayLil NOCHIA6eHHyIX 3a0ay
Henonvz06ams npoepammuvie npooykmsl 015 zpaguyeckozo omobpaxicemtis
aAneopummos

Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCIMEYIouLX obiacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensme nyuuiie Mupoesie NPaxmuKi OQopMIeHis HPOZPAMMHOZ0 KOOA
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cricnemy KOHMpPOa eepculil

Onpedenenue cmanoapmog 6 obnacmil Kavecmed, KOMOpbvIM HeobxoouUmMo
cnedoeams Npii 6bINOAHe L pabom

P aspabomxa peznamenniog no YupaeneHiio Kauecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmopoHamil

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckux pabom

Omeemsl Ha 6oNPOCHl 1 NPeONONHCeHUS VUACHIHUKOE AHAMUNMIUYECKOll 2pYnnbl
npoexma

3Haem  KOMNOHEHMbI  COSPEMEHHBIX  NPOZPAMMHO-NEXHUUECKUX
apxumerxkmyp, IQPexnueHo npumeHsem Memoost U npuembl
W1ZOpUmMU3 Ay
Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl
Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie
Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
PO AMMUPOGAH1S
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoeruio HC



Yuems

Bnaoems

HIIK-3.3

3Hams

OcHogbl cOGpeMeHHbIX ONepayliOHHbIX CLCHIeM

Cogpemennuiii omeuecmeennsiii 1 3apybedxcHvlii onsvin 6 HpopeccloH ansHoil
OesinenvHoOCHL

Memoowt u npuemst anzopummuzayjiil ROCMAGIEHHbIX 3a40aY

Ipozpammusie npoOykmvl 015 2paguuecko2o0 omobpaxiceHiis aieopummos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is

Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
SMOM A3bIKE

Homayuu u npocpammiuvie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummos

Komnonenmuvl  npocpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeyioujiie
HPLUIONCEHUS 1 uHmMepeiicsl 63auUMOO0eticIEs ¢ HuMiL

Texnonozauu npozpammipos8aniis

Ocobennocmu 6v10paHH oIl cpedsbl NP O2PAMMUP OBAHLIS

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HNPOZPAMMH 020 K0OA

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai2opummMu3ayLil NOCHIA6eHHyIX 3a0ay
Henonvz06ams npoepammuvie npooykmsl 015 zpaguyeckozo omobpaxicemtis
aAneopummos

Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCIMEYIouLX obiacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensme nyuuiie Mupoesie NPaxmuKi OQopMIeHis HPOZPAMMHOZ0 KOOA
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cricnemy KOHMpPOa eepculil

Onpedenenue cmanoapmog 6 obnacmil Kavecmed, KOMOpbvIM HeobxoouUmMo
cnedoeams Npii 6bINOAHe L pabom

P aspabomxa peznamenniog no YupaeneHiio Kauecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmopoHamil

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckux pabom

Omeemsl Ha 6oNPOCHl 1 NPeONONHCeHUS VUACHIHUKOE AHAMUNMIUYECKOll 2pYnnbl
npoexma

Sppexmusno npumernsem cyujecmeyrouiie npozpammHble peuieHus U
uHmep heiicol 63auUMo0elicmeus ¢ HUMU 6 0daacmu UHPOpMaAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UIL
Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl
Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie
Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
PO AMMUPOGAH1S
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoernuio HC



OcHogbl cOGpeMeHHbIX ONepayliOHHbIX CLCHIeM

Cogpemennuiii omeuecmeennsiii 1 3apybedxcHvlii onsvin 6 HpopeccloH ansHoil
OesinenvHoOCHL

Memoowt u npuemst anzopummuzayjiil ROCMAGIEHHbIX 3a40aY

Ipozpammusie npoOykmvl 015 2paguuecko2o0 omobpaxiceHiis aieopummos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is

Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
SMOM A3bIKE

Komnonenmovr  npozpamMmuo-mexHudeckux — apxumexmyp,  cyujecmeyioujiie
HPLULONCEHUS 1 LUHmMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL

Texnonozauu npozpammiposanis

Ocobennocmu v16paHH oIl cpedsl NP O2PaAMMUP OGAHIIS

Hopmamuienvie oOoxymeHnmul, onpedenswowue mpeboganus K o@opmieHio
NPOZPAMMH 020 K0Od

Ymems Buipabamvieams eapuanmot peanuzaijuil mpeboegariiii
Hcnonv3oeamv memooul 1 npriemsl ai20pUNIMU3aLjLill NOCHIAGTEHHbIX 3a0ay
Hcenonvz06ams npoepammuvie Npooykmsl 015 2paguyeckozo omobpaxcemiis
aneopummos
Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCMEYIoutx obiacmsx
Tucams npozpammmsiii KOO HA GLIOPAHHOM A3bIKE NP OPAMMUP OBAHLS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis
Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA
Hcnonvzoeamv 603MouCHOCHIL UMeOUeiics MexXHUYecKoll Wil NpopamMMHOll
apxumexmyp ol
Iptimensms KOMIEKMUGHYIO CPedy pazspabomxii NpoOZPaAMMHO20 obecnedenus i
cucniemy KOHMpOonsa eepculil

Bnadems Paspabomxa peznamenniog no YupaegieHiio Ka4ecneom
Coenacoeaniie pez2namennog no ynpaeneuiio Kade cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL
Oyenxa xavecmea i 3@ GexmueHocniiL npoZPamMmMHOZ0 K0Oa
Peoaxmupoeaniie npoepammuozo xooa

2. CTpyKTypa H coJiepkaHHe JUCLINIIIHHBI

2.1 PacnpeesieHHe TPYAOEMKOCTH JUCHHILIHHBI IO BHAAM padoT

OO0r1mas TpyL0EMKOCTD JUCHHIUIMNHBL COCTABIIET 3 3a4. el. (1084acoB), MX pacIipeielieHHE
10 BHJIaM paboT IpeicTaBIeHO B TaOlIHIle

Cemectpbi
Buj yuedHoii padoThbI Bpcro (1aceI)
: 4aCoB

3
KonrakTHas padoTa, B TOM YHCJIE: 28,2 | 28,2
Ay/MTOpHBIE 3aHATHSA (BCEro): 28 28
3aHATH JTEKI[HOHHOTO THIIA 14 14
JlaGopaTopHBIE 3aHATHS 14 14
3aHATHSA CEMHHAPCKOIO THIIA (CEMHHAPHI,
IIPAKTHYECKIE 3aHATHS)
Il Has KOHTaKTHAaA pabdora: 0,2 0,2
KoHTtpoms camocTtosrensHoi paborsl (KCP)




[Tpomexyrounas arrecraiusg (MKP) 0,2 0.2
CamocTosiTeJIbHAA PadoTa, B TOM HCIE: 79,8 | 79,8
[IpopaboTka yueOGHOIO (TEOPETHYECKOTO) 30 30
MarTepHana
BrIonHeHne HHANBHAY ATTbHBIX 3aJaHIIT 40 40
[ToaroToBKa K TEKYIIEMY KOHTPOIIIO 9,8 9.8
KoHTtpo.ib:
IloAroToBKa K 3K3aMeHY
"ac. 108 108
B TOM 4HCJIe
O0mast TPYA0EMKOCTh KOHTAKTHAA 28,2 | 28,2
padoTta
3a4. e 3 3

2.2 CTpykTypa JUCIHILIMHbI

PacmpeieneHne BHAOB y4eOHOI pabOTH H HX TPYAO0EMKOCTH IT0 pa3jieniaM JHCIHIDIHHEL.
Pasjiens! (TeMbl) JHCIHIUIHHEL, H3y4YaeMble B 3 ceMecTpe

Ko/IiecTR0 IACOB

BHeaynx
Ne HanMeHOBaHHe P a3Ne10B (TeM) ks AymiaropHas padora mos}ma
padora
Ja 3 JIP CPC
1 2 3 4 5 6 7
1 ApXHUTEKTYPBI MHOT OITPOI[ECCOPHBIX 14 ’ ’ 10
BBIYHCIIHTEIIBHBIX CHCTEM
7 HuskoypoBHeBOe ITapajliielIbHOE 14 5 ’ 10
TIPOTr PAMMHUPOBAHHE
3. | BrammoneiicTBiE 3a1a4 14 2 2 10
4. | OpenMP 16 2 4 10
5. | bubnmuoreka IapajuienbHbIX 11adiaoHoB PPL 14 2 2 10
HUcniomzopanne GPU a1 MaccoBoro 14 10
6. 2 2
nmapawiermsmMa: AMP
7 Ucniom3opanne GPU 11 MaccoBoro 12 ’ 10
" | mapamremizma: CUDA
NTOI'O nmo pasgesam i cCIHILIHHbI 98 14 14 74
KoHrponbs camocTosrensHon paboTsl (KCP)
[IpomexyToyHas artectaims (MKP) 0,2
[ToaroToBKa K TEKYIEMY KOHTPOIIIO 9.8
O0mAas TPYX0EMKOCTD 10 JHUCIHILTHHE 108

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnwA/cemunapst, JIP — nabopamoprvie 3anamui, CPC —

CAMOCHIOAINEIbHAA p(!ﬁOH.!ﬂ cmy@emua

2.3 Coaepsranue paszaesioB (TeM) JHCHHILIAHbI

2.3.1 3anATHA JEeKITHOHHOT 0 THIIA




dopma

Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) TERYIUEro
KOHTPOJIA
1 2 3 4
Petitanr TOP500 cynnepSBM. Nel B peiiTHHre. PefiTHHT JIP
ApXIITGKTypBI TOP50. KnaccHpukarmsa OIHHHA MHOTOIIPOLIECCOPHBIX
1. MHOT OITPOILIECCOPHBIX BBMHCIHTeMbHBIX cHcTeM. CHCTeMBI ¢ 001Te MaMATbIo H

CHCTeMBI ¢ JIOKATLHOH MaMATkio. KoHBeiiepHble SBM.

BBIYHCIIHTEIIBHBIX CHCTEM
MHorosiepHble npolteccopbl I'padHteckHe MpoIeccophl.

HuzkoypoBHepbIe IIPHMHTHBEI GHGmMHoTekH STL C4++ : JIP
HuskoypoBHEBOE thread, mutex. ®yHKImH join(), detach(), 3aBepruaronme
2. IapaielibHoe noTokH. O6bekThI unique_lock ams paboTel ¢ mutex,

MeTo b1 lock(), unlock(). VctorpHsIe IepeMeHHBIe
condition_variable. CpeJicTBa XpoHOMeTpaxKa.

Cpencrea craHgapTHoH GuGmHoTekH (B daiine <future>), JIP

MOZBQIISEOLIHE  [POIPAMMHCTY OIIepPHPOBATH  Ha

KOHLIENTYyaTLHOM YpOBHe 3ajai. a He paboratb c

HH3KOYPOBHEBBIMH ITOHATHSIMH ITOTOKOB H OJIOKHP OB OK:

3. BrammonpeiicTBiE 3a1a4 future H promise Iy BOBpaTa pe3yIbTaTa 3aJa4uH,

3aIyIIeHHOH B OTJe/bHOM MoToke. packaged_task — ansa

TTOMOIITH B 3aIlycKe 33124 H MPHKPeIVIeHHH MeXaHH3MOB
BO3BpAaTa pe3yiIbTaTa. async() — I 3aIly cKa 3ajad B

CTHITE, 1T0{06HOM BbI30BY (JYHKIIHH.

Hacrpotika rmpoexta Open MP B Visual Studio. ITonstHe JIP

mapauienkHoi rporpaMmel Open MP. OpranHzaimsa
B3aHMOXeHCTBH MAPATETBHBIX [10T OKOB. JIHPEKTHBbI
parallel. parallel for. ITapamerpsi shared H private.

* OpenMP I crionk20B aHHe KPHTHUECKHX CeKITHI,
pacrapaUienHBaHHe ITo 3afa4daM.. IlapaembHas
COPTHPOBKA: METO/I MeT-He4deTHOH ITepecTAHOBKH.

ITapa/uielbHas COPTHPOBKA CITHSHHEM.
BubmioTeka C++, PKIOYAONTAs TapaUieNbHbIe
AITOPHTMBI, [APAIUTEbHbIE KOHTeHHEePh! H 00 eKThI, H
o0ecrievHPAIOLTAS MAPALTETH3M 3a/1a4. ATTOPHT MBI
parallel_for. parallel_for_each, parallel_invoke,
Bubnmoreka TTapaliIeIIbHBIX parallel_transform H parallel_reduce. ITapannenbHbIe
mabmonos PPL KOHTeHHepbI: KTacchl concurrent_vector,
concurrent_queue, concurrent_unordered_map,
concurrent_unordered_multimap,
concurrent_unordered_set, concurrent_unordered_multiset.
3amaun: xkiacc Task. IIpHMephI POrpaMM.
T'padHeckie Nporieccopbl H HX BEMHCTHTeTbHbIE
BO3MOHOCTH. HcronbzoBaHHe GPU kak yckopHT entef

HcnombzoBanne GPU mis BBMHCITHTETBHOTO Mpoliecca. IIporpaMMHoe o0 ecrieteHHe.

6. MAacCcoOBOI'0O ITapajule3Ma. C++ AMP (Accelerated Massive Parallelism) ot JIP

AMP Matikpocodrt B coctaBe Visual Studio. O6beKTBI

array_view. OpraHH3alHs BIMHCTHTILHOTO [TpolLlecca B

rkomrmexce CPU + GPU. IIpHMephI IIporpaMM.
IIporpammHoe oGecriedenHe CUDA ot NVIDIA.

OcHoBHBIe MoHATHA. Host 1 device. Apxurextypa SIMT

Hcnomb3oBanne GPU g (Single-Instruction, Multi-Thread). Ilepegata HHCTpYKIHH

7. MacCOBOTO TTapasUIeT3Ma; I10 KOHBeHepy, ¢ HCIIOIb30BaHHEM [TapaUTeNH3Ma Ha T

CUDA YPOBHE KOMAHJ BHYTPH O/IHOTO [TOTOKA, a TAKKe

OOIIHPHOTO Mapa/UTeJIH3MAa Ha YPOBHE ITOTOKOB Grmaroxapst

O/IHOBpEeMeHHOH armapaTHOi MHOTOITOT O:HOCTH.

MTPOT PAMMHPOBAHHE

Ipume yanue: JIP — omyen/3auuma nabopaniopHoii padonist, KII - esinonteHue Kypcogozo npoekma, KP - Kypcoegoii
pabonwt, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposane, P3 — peuiertie 3adadu.

2.3.2 3aHATHA CEMHHAPCKOT0 THIIA
He npexycMOTpEHEL.

2.3.3 JIabopaTopHbIe 3aHATHA



Ne HanmeHoEBaHHe P az1e/1a (TeMbI) HanmeHoeRaHHe J1a00pAT 0OPHBIX padoT Tei;l:::?'o
KOHTPOJI

1 2 3 4
ApXHUTEKTYPBI

1. MHOTOITPOIIECCOPHBIX CrereHs pacapave/HBa eMOCTH aTITOPHTMOB JIP
BBRITHCIITHTEIIBHBIX CHCTEM
HiskoypoBHEBOE P

2. | mapaiiensHoe IlapaIuiesbHBIE TTOTOKH
ITPOT paMMHPOBaHH €
BarmmoeiicTBHE 3a1a4 TlocneoBaT eNbHbIE B3aHMO/IEHCTBYIOLIHE IPOLIECCHI

4. OpenMP OG6paboTka MacCHROB JaHHBIX ¢ Momomiblo OpenMP JIP

5 bubmnoreka UapaILIEIBHBER OG6paboTka MAacCHROBR JaHHBIX ¢ MoMolkio PPL o
1madinoHoB PPL
Ucniompzopanne GPU gins JIP

6. MacCcoBOI'0 ITapajuleii3Ma: O6paboTka GQMBIIHX MACCHBOR JaHHBIX
AMP

Hpume yanue: JIP — omuen/3amuma nabopaniopHoii pabonist, KII - estnonHeHle Kypcogozo npoekia, KP - Kypcoeoii
pabomwl, PI3 - pacyemHo-paguieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanie, P3 — peuieriie 3aoau.

2.3.4 IIpuMepHasi TEMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl He IIPeLy CMOTPEHBL.

2.4 IlepevyeHb YUeOHO-MeTOHIECKOT0 oOecmedeHHA JJIA CAMOCTOATEIbHOI padoThI
00YYAIOIIHXCA N0 JUCIHILIHHE (MOIYJ/II0)

[lepeueHp yuyeOGHO-METOMHYECKOTO O0eCIIEeYeHHS JUCI[HIUTHHEI
No Bug CPC T1O BBITIOJTHEHHIO CAMOCTOSTENBHOM paboThI
1 2 3
1 H3yueHnne Meroamueckie yKazaHHS IO OpraHH3alliH CaMOCTOSTEIbHOMH
TEOPETHYECKOTO paboTH CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
MaTepHaa HH} OPMAIIHOHHBIX TeXHOIOr i1, mporokorn Nel ot 30.08.2019
2 Pentenne 3amau Metomieckie yKazaHHS TI0 OPTaHH3alHH CaMOCTOSITEIbHOMN
paboTHI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
HH(} OPMAIHOHHBIX TeXHOIOrHiL, mporokorn Nel ot 30.08.2019

Y4eOHO-MeTOAHYECKHE MaTepHalbl I CaMOCTOSTEIBbHOH PaldOThl OOYYAIOIMXCS M3
YHCJIa HHBAMIOB H JIHI ¢ OTPaHHYEHHBIMH BO3MOJKHOCTSIMH 310poBbs (OB 3) mpepocTaBisrorcst
B (popmax, afarTHPOBAHHBIX K OrPaHHYEHHSIM HX 3J0POBhS H BOCTIPHATHS HH(OpPMAIIIH:

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOH (hopMe YBEMHIEHHBIM IIPH(TOM,
— B (popMe 3IEKTPOHHOTO IOKYMEHTAa,

— B opMe ayanodaiinia,

— B MeyaTHOI ¢opme Ha s3bIke Epaitns.

JU1st TuIL ¢ HapyTeHHsIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTA.
JU1st TuIL ¢ HapyTeHHSIMH OITOPHO-ABHIaTeIBHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,




— B opMe ayamnodaiiia.
JlaHHBIH TIepeueHh MOXkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAFOIHXCHL.

3. O6paszoBaTe/ibHbIE TEXHOJIOTHU
B cooteerctBun ¢ tpebopanusavu GOI'OC B mporpamMma JUCIUIUIHHBL IPeaycMaTpUBAET
HCTIOb30BaHHE B Y4YeOHOM IIpoIlecce CIeAYIOIMX O00pa3oBaTellbHbIE TEXHOIOTHH: YTEHHE
JEKIHiT ¢ HCIOJIb30BAaHHEM MYJIbTHMEIMITHBIX TEXHOJOIHI; MeTOJ MalbIX TPYI, pa3dop
MpaKTHYeCKHX 3aiay H KeHCOoB.
[Ipn 0Oy4eHHH HCITONB3YIOTCS CIEAYIONIHE 00pa30BaTeIbHbIE TEXHOMOTHI:

— TexHonornd KOMMYHHKAaTHBHOTO OOyuYeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKaTHBHOI KOMITETEHTHOCTH CTYJIE€HTOB, KOTOpas SBIIeTCS 0a30BOH, HEOOXOAMMOMN ISt
aJlalTaIii K COBPEMEHHBIM YCIOBHSM MeKKYIIb TYPHOH KOMMYHHKAI[HH.

— TexHonorusgd pasHOYpPOBHEBOro (auQdepeHIIHPOBAaHHOIO) O0yUeHHS — ITpejIioiaraet
OCYIIECTBIIEHHE TTO3HABATEIBHOI JAESITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOXKHOCTEH H HHTEPECOB, ITOOIMIPSS HX pealTH30BBIBATh CBOH TBOPYECKHIT
noreHIHan. CosmaHie H HCIIONb30BaHHE IHATHOCTHYECKHIX TECTOB SBIISETCS HeOTheMIeMOil
YACTHIO JAHHOI TeXHOIOIHH.

— TexHomorms MOAYIBPHOrO OOYYeHHS — IIpeAyCMaTpHBAeT JelleHHE COAepKaHHS
JHCIHIIHHBI Ha JOCTaTOYHO aBTOHOMHBIE Pa3/elibl (MOMYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYPC.

— HHpopmanHoHHO-KOMMYHHKaI[HOHHEIe TexHomornun (MKT) - pacnmipstor pamku
00pa3oBaTeIbHOrO IpoIiecca, IMOBBIIIAS €r0 IMPAaKTHYECKYIO HAIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT pabOTHl YyYalHXCS H IIOBBIIIEHHIO IT03HABATeIbHOM
akTuBHOCTH. B pamxax MKT Beiaensrorcs 2 BUa TEXHOIOTHH:

— TexHOIOrHS HCIIONB30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TO3BOIIET 3 (heKTHBHO
JIOTIOTTHHTD ITPOIeCC O0YUEHN S SI3BIKY Ha BCEX YPOBHSIX.

— HHTepHeT-TeXHOMOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUIS IIOHCKa
nHpopMari, pa3padoTKH HayIHBIX MMPOEKTOB, BeleHH HayUHBIX HCCIIEeIOBAHHIT.

— TexHonorna HHAMBHIyaTH3aI[MH OOyYeHHS — IIOMOTaeT pealH30BBIBaTh IITHYHOCTHO-
OPHEHTHPOBAHHBIIT ITOAXOJ[, YYHTHIBaS HHAWBHAYyalbHBIE OCOOEHHOCTH M TOTPeOHOCTH
YYAITHXCA.

— IlpoekTHast TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOrO
B3aHMOJICHICTBHS YYaIl[MXCS C LENbI0 PEIeHHs 3ajJauyi, KOTopas OMpeleseTcs B paMKax
NpodecCHOHANTBHOI MO OTORKH, BRIIENSSI TY HIH HHYIO ITpeIMeTHYIO 00IacTh.

— TexHonornsa oOy4eHHS B COTPYAHHYECTBE — pealH3yeT HIAECI0 B3aHMHOTO OOyYeHHS,
OCYIIECTBISA KaK HHAHBHAYAIbHYIO, TaK H KOJIEKTHBHYIO OTBETCTBEHHOCTh 3a peIlEeHHE
y4YeOHBIX 3a]1ay.

— HrpoBast TeXHONOrHsA — MO3BOJIIET Pa3BHBaTh HABBIKH PACCMOTPEHHS Psfa BO3MOKHBIX
CIIoco0O0B pelieHHs Mpo0ineM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB H PacKphIBas JTHYHOCTHBIT
TTOTEHIHANT KaXJ[0T0 YYaIlerocsl.

— TexHoTOrHS pasBHTHSI KPHTHYECKOIO MBIIDIEHHSA — CIIOCOOCTBYET (hOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYEeCKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTGHpaTh HH(OPMAIIHEIO JUTS PelIeH s ITOCTaRIIEHHOM 3a[auH.

KomruiekcHOe HCITOIB30BaHHE B YUeOHOM IIpoIlecce BCEX BBIINIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT II03HABATEIbHBIE
TIPOIIECCEI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHINMIT, KOTOPBIMH JOKeH o0najgaTh
OYIIYILHI CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNbHBIX TEXHOIOIHH BKIIFOYAIOT B CE0S:

— paboTa B MaJIbIX I'PYIITAX (KOMaHJIe) - COBMECTHAS AeSATeIbHOCTh CTYIEHTOR B IPYIIIE IO

PYKOBOJICTBOM JIHjiepa, HalIpaBIIeHHAs Ha pellleHIe O0MIeit 3a{aun ITyTéM TBOPYECKOTO CIIOKEHHS



PE3YIIBTaTOB HHAMBHAYAIBHOII pa0OTBl WIEHOB KOMAHJABI C JIeIEHHEM IIONTHOMOYHMH H
OTBETCTBEHHOCTH;

— TIPOEKTHAS TEXHONOTHS - HHIUBHAYaIbHAS WIH KOIIIEKTHBHAS JeSITEIbHOCTE 110 0TO0DY,
pacIpeIeIeHHIo H CHCTeMAaTH3allHH MaTepHala 110 OIPeelleHHOI TeMe, B pPe3ylbTare KOTOpPOH
COCTaBIISIETCS ITPOEKT;

— aHAIIM3 KOHKPETHBIX CHTYallHH - aHAH3 pPeajlbHBIX ITPOOIIEMHBIX CHTYAI[HIl, MMEBIIINX
MECTO B COOTBETCTBYIOMIeH 0OGTacTH IMpodecCHOHATHHON AesSTeNbHOCTH, H TTOHCK BapHAHTOB
JIYYIIX PEIIeHHI;

— Pa3BHTHE KPHTHYECKOTO MBIIIIIEHNS — 00pa3oBaTellbHAS AeITeIbHOCTh, HallpaBIIeHHAs Ha
Pa3sBHTHE Yy CTYAEHTOB Pa3yMHOTI0, pe(IeKCHBHOIO MBIIITEHHS, CITIOCOOHOTO BBIIBHHYTh HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[lomxom pa3bopa KOHKPETHBIX 3aflad M CHTYal[Hil IIHPOKO HCIONB3YeTcS Kak
TIpENoJaBaTelleM, TaK H CTYJEHTAMH BO BpeMS JIEKIHIi, TaOOpaTOPHBIX 3aHSATHII H aHalM3a
PE3YIIBTaTOB CaMOCTOSTENLHON paboThl. DOTO OOYCIOBIEHO TEM, YTO IIPH HCCIENOBAHHH H
PEIIeHNH KaX/[0 KOHKPETHOIT 3a/1a4l HMEETCS, KaK ITPABIIIO, HECKOIIBKO METOOB, a 3TO TPeOyeT
paz0opa M OLEHKH eI COBOKYITHOCTH KOHKPETHBIX CHTYAIIHIL.

KOJIHYECTBO
HCHO.]'I]:Z!YeMble HHTEPAKTHBHLIE OﬁpaZ!OBaTe.]'l]:Hble
Cemecrp BH,[[ 3aHATHA G HHTEPAKTHBHBIX
TEXHOJIOTHH
qacoB
[IpakTiyeckie 3AHSITHS B pexImMax
3 JIP B3aHMOJEHCTBUS «IIPEINOAABAaTENb — CTYAEHT» H 14
«CTYHEHT — CTYIEHT»
Hroro 14

Hpumeyanue: JI — nexyuu, II3 — npaxmudeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3arnamua, CPC —
camocmoanieNb Hasa pabonia ciyoeHmd

Tembl, 3aaHHs M BOIPOCHI JJIA CaMOCTOSITENbHON paboThl MPH3BAHBI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIBHO pPacIHpATh H YIIIyOlsSTh 3HAHHA,
MOITyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYECKUX 3aHSTHIL.

[Mosxox pa36opa KOHKPETHBIX CHTYAIHIT ITHPOKO HCTIONB3YeTCsI KaK MpelofaBaTeeM, TaK
U CTY/IEHTaMH ITPH TIPOBEAECHNH aHaTH3a Pe3yIbTaTOB CaMOCTOSTEBHOI paboTHI.

JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPeHa OpTaHM3aI[is
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IeKTPOHHO TTOYTHI.

JU1s1 THIL ¢ HapyTIeHHSIMH 3PEHIS:

— B ITe4aTHOMH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIbHOTO arlapara:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JUIs Il ¢ OrpaHHYEeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHa OpTaHM3aIlisl
KOHCYJIbTAIHI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YaFOIIIXCA.

4. OueHouHbIe H MeTOJHYECKHE MATEPHAJIbI
4.1 OneHounble cpelAcTBAa Il TeKYIero KOHTPOJIS  YCIEBAaeMOCTH H
NPOMEKYTOUHOMH ATTeCT AN



OrneHOYHbIE CpPeJCTBa ITpeJHa3HAYeHbI 11 KOHTPOIS H OIEHKH 00pa30BaTelbHBIX
JIOCTIDKEHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4eOHOH JUCIIMIUIMHBI «Ha3BaHHE
T CIHUIUTHHBI» .

OreHOYHBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIbl IS MPOBEICHHS TeKYIero
KOHTPO.JIsI B (JOpMe TECTOBHIX 3a/IaHMIT, H MPOMEKYTOUHOM aTTecTanui B opMe BOIIPOCOB U
3aJ[aHHI K 3a4YeTy.

OrleHOYHBIE CpPEACTBAa Ul HHBAIMAOB H JHI[ C OTPaHHYEHHBIMH BO3MOIKHOCTSIMH

3I0POBb ST BRIGHPAIOTCS ¢ YUETOM HX HHIHBHAYATHHBIX TICHXO(H3HIECKIX 0COOSHHOCTEIH.

— ITpH HeOOXOJIIMOCTH HHBATTHJ[aM H JTHI[aM ¢ OrPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MPEAOCTABIISAETCS JOMOIMHUTEILHOE BPEMSI UL ITOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH MTPOBEAECHHH ITPOLETYPHl OlIEHHBAHHS Pe3yIbTaTOR O00yYeHHS HHBAIIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPeAyCMAaTPHBAETCS HCIIOIb30BAHIE TEXHHYECKIX
CPelCTB, HEOOXOAHMMBIX HM B CBSI3H C HX HHANBHIYaTIbHBIMH OCOOEHHOCTSIMH ;

— IPH HEOOGXOAMMOCTH I OOYYAOIIHXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
H HHBATHIOB IpoOIelypa OIEHHBAHMS pPe3yIbTaTOB OOYYEHHS II0 JUCI[HIUIHMHE MOXKET
TIPOBOJHUTHCS B HECKOIBKO STAIIOB.

[Iporieypa OlleHHBaHHUS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOXKHOCTSIMH 3[0POBbSI TI0 JHCIMIUIMHE (MOAYNIIO) IPEAyCMaTpHBacT IIPeOCTABICHHIE
nHpopmamim B (opmax, aJallTHPOBAHHBIX K OrPaHHYEHHAM HX S3IO0POBbS M BOCIIPHSTHSI
HH(popMaIHM:

JUitst iy ¢ HapyIIeHHsIMHA 3PEHH ST

— B TeyaTHO# GopMe YBEITHUEHHBIM IIPH(TOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JIrst iy ¢ HapyIneHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (hopMe 3IeKTPOHHOTO JOKYMeHTA.

Jliist iy ¢ HapyIneHHSIMH OITIOPHO-ABHIaTeNIBHOIO alliapaTa:

— B MeyaTHOIT opme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.

JlaHHBIIT TIepeuyeHbh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa
00y YaIOIIIXCA.

CTPYKTYpa olleHOUHBIX CPEACTB sl TeKYIIell H MPoMesKYTOYHOIl aTTecTaIiu

Kon HarmeHoBaHHe
No | KoHTpormHpyemble pa3fenbl (TEMbI) | KOHTP OIHPY eMOH OLIEHOYHOTO CPEJIcTBA
*
in| e oot | et rompon, | e
LiHA
ApXHUTEKTYPHI
) MHOTOTTPOLIECCOPHBIX UTIK-3.1 JIaGopaTopHas Bormpoc Ha 3auete 1-2,
P p ' paGora 1 otuetrio JIP 1
BBIYHCITHTEIILHBIX CHCTEM
HHBKOYPOBHGBOG 1126 B 34
5 : abopaTopHas orpoc Ha 3a4erte 3-4,
2 | mapamienbHoe HIIK-3.1 Babora 2 o6 o JIP 2
MMPOrpaMMHPOBAHHE
S JIaGopaTopHas Borpoc Ha 3auete 5-6,
3 BraumoeiicTBHe 3a1au UIIK-3.2 paGora 3 orieT 110 JIP 3
JIaGopaTopHas Bormpoc Ha 3auete 7-8,
4 | OpenMP HIIK-3.2 pabora 4 oruer 110 JIP 4
. Bubmioreka mapasieibHbBIX WTIK-3.2 JTaGopaTopHas Bormpoc Ha 3auete 9-
= maémouor PPL : pabota 5 10, otuer o JIP 5
Ucnionpzopamme GPU gia
: JIaGopaTopHas Bormpoc Ha 3a4dete 11-
6 | MAccoBOrO ITaparielIn3Ma: HIIK-3.3
AMP pabota 6 12, otuer 110 JIP 6




Ucnionpzopamme GPU gia
7 MaCCOBOTO IapaieIn3Ma:
CUDA

r 3_
T1K-3.3 JIaGopaTopHas Bormpoc Ha 3a4ete |
paborta 6 15

HomasaTe.Jm, KPHTEPHHA H MIKaJIa OIEHKH C(l)O])MHpOBaHHle KOMIeTeHIH i

CooTBeTcTBHE IIOPOrOBOMY VPOBHI) OCBOSHHS KOMIIETEHI[HIT IUIaHHPYeMBIM
pesynpraTtaM o0yueHHT H KPHTEPHSM HX OIleHHBAaHNS (OI[eHKA: 3a4YTEHO):

ITK-3

HIIK-3.1

3Hams

Yuems

Cnocoben 3Q@exkTHBHO NPHMEHSTh AJITOPHTMHYECKHEe H NPOrpaMMHbIe
pellieHHsA B 00JacTH HHPOPMANHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIl, a
TaK/Ke YUACTBOBATH B HX NPOEKTHPOBAHHH H Pa3padoTke

3Haem u npumeHAem co6peMeHHble INEXHON0ZUU 6bINO0JIHEHUA DA O No

cozdanur (moduguxkauuu) u conposoxcoeruo HC
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie
Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL
NPOSP AMMUPOCAHUS
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoeruio HC
Hucmpymenmesl 1 Menoost npoeeders ayounoe kavecmea
OcHoebl cogpeMeHHbIX ONePaljliOHHbIX CLiCeM
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
IIpozpammusie npoOykmvl 015 2pagLuecko20 OoMmobpaXiceHiis aneopummos
Buibpannuiii 361K NpOZPAMMUPOBAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUS HA
9NOM 3bIKe
Homayuu u npocpammiuvie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmevr  npozpammuo-mexHudeckux — apxumexmyp,  Cyujecmeyoujie
MPLIONCEHUS 1 uHmMepeiicsl 63aUMOO0eticIEs ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v1OpaHHoil cpedsl NP OZPaAMMUP OGAHLIS
Hopmamuienvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHuo
NPOSPAMMHO20 K00a

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonvzoeamv memooul 1 npuemsl anzopunimMu3aljuil ROCNagieHHsx 3a0ay
Henonvz06ams npoepammuvie npooykmsl 015 zpaguyeckozo omobpaxicemtis
aAneopummos

Ipumensms cmanoapmmvle aizopunmsl 8 COONEENMCMEYIoujLx obnacmsax
Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensme nyuuiie Mupoesie NPaxmuKi OQopMIeHis HPOZPAMMHOZ0 KOOA
Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexmypot

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cucniemy KOHMponsa eepculil



Bnaoems

HIIK-3.2

3Hams

Yuems

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHULL pabom

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coenacoeariie pe2namennog no ynpaenetiio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeariie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemusl Ha oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE GHAMUMUYeCKOll 2pynnsl
npoexma

3Haem  KOMNOHEHMbI  CO6PEMEHHBIX  NPOZPAMMHO-HIEXHUUECKUX
apxumexkmyp, IQQexmueHo npumeHsem Memoost U npUeMbl
AIZOpUMMU3 AYUU
Bosmooicnocmut cyupecmeyiouyeti npo2pamMmu o-mexHu4eckoil apximexnypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NP0 AMMUPOBAH S
Memoodonozu u mexnonoaut HPOEKXMUP OBAHUS 1 LICHONb308AHNSA OA3 OAHHBIX
Texunonooauu  evinonHenus pabom no  coz0anuilo  (Moougurayui)  u
conpoeodicoeruio HC
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onsvim 6 HpopeccloH ansHoil
OesimenvHocmu
Memoowt u npuemvt anzopummuzayiiil NOCMAGIEHHbIX 3A0ay
Ipozpammuvie HpoOykmsL 015 2paguuecKo20 omobpajiceHiis aizopunmos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9MOM 3bIKe
Homayuu u npocpammiusie npooykmst 01 2paguueckozo omobpaxcentis
anzopummoe
Komnonenmovt  npozpammro-mexHuyeckux  apxumexmyp, cyujecmeyioujie
HPUTONCEHUS 1L UHMepeiichl 63aUMOO0eiicIELs ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v10paHHoil cpedsbl NP O2PaAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HPOSPAMMHO20 K00d

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis
anzopummos

Ipumensims cmanoapmmusie aizopunmsl 6 COONEENCMEYIoOuLX obinacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPeOy pazspabomxil NpopamMMHO20 obecneyeHus i
crcniemy KOHMpOonsa eepculil



Bnaoems

HIIK-3.3

3Hams

Yuems

Bnaoems

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHULL pabom

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coenacoeariie pe2namennog no ynpaenetiio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeariie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemusl Ha oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE GHAMUMUYeCKOll 2pynnsl
npoexma

S pexmueno npumensem cyuiecmeyrouiie npozpammHble pelieHus u
uHmep heiicol 63aUMO0eUCmeUL ¢ HUMU 6 00aacmu UHPOpMAYUOHHO-
KOMMYHUKAUUOHHBIX HEXHOI0ZULL
Bosmooicnocmut cyupecmeyiouyeti npo2pamMmu o-mexHu4eckoil apximexnypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NP0 AMMUPOBAH S
Memoodonozu u mexnonoaut HPOEKXMUP OBAHUS 1 LICHONb308AHNSA OA3 OAHHBIX
Texunonooauu  evinonHenus pabom no  coz0anuilo  (Moougurayui)  u
conpoeodicoeruio HC
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onsvim 6 HpopeccloH ansHoil
OesimenvHocmu
Memoowt u npuemvt anzopummuzayiiil NOCMAGIEHHbIX 3A0ay
Ipozpammuvie HpoOykmsL 015 2paguuecKo20 omobpajiceHiis aizopunmos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9MOM 3bIKe
Komnonenmevl  npozpammuo-mexHudeckux — apxumexmyp,  Cyujecmeymoujie
HPLULONCEHUS 1 UHMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v1OpaHH oIl cpedsl NP OZPAMMUP OBAHLIS
Hopmamuienvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHuo
NPO2PAMMHO020 K00a

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonvzoeamv memooul 1 npuemsl anzopunmMu3aljuil NOCnagieHHsx 3a0ay
Hcenonvz06ams npoepammuvie Npooykmsl 015 2paguyeckozo omobpaxcemiis
aneopummos

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA
Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexnyp ol

Iptimensms KOMIEKMUGHYIO CPedy pazspabomxii NpoOZPaAMMHO20 obecnedenus i
cucniemy KOHMpOonsa eepculil

P(IBp(I6OH£Kﬂ PeciamMennios o yrpaeieHn Kaiecnieom



Coenacoeaniie pe2namenniog no yNpaenexiLo Kaie cneom ¢ 3auHNnepeco8aHH bimil
cmopoHamu

Oyenxa xavecmea i 3 GexmuerHocniiL Np oZpamMmHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Tunosbie KOHTPOJIbHBbIE 32JAHHSA HIH HHbIE MATePHAJIbI, HE00X0JHMbIe /151 OlIEHKH
3HAHMII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATeJbHOCTH, XAPAKTEPH3YIOIHNX 3TANbI
(opMHpOBAHIA KOMIIETEHIIHIl B Mpoliecce 0CBOeHHA 00Pa30BaTeIbHOI MPOrpaMMbI

Tunosbie TecTOBBIE 33 JAHNA
1. VYkaxure, K KaKOMy KIacCy OTHOCATCS KOHBelepHble OB M:
o SISD
o MISD
o SIMD
o MIMD

2. VYkaxure, Kakas 13 QyHKIHIT He GIIOKHPYET BRI3BIBAIOIIIT ITOTOK:

o join()
o detach()
o lock()
o unlock()

3. Oyuximsa get() oTHOCHTCA K:
O promise
o future

4. Ilpu BBITTOIHEHHH
#pragma omp parallel
{cout << "IIpuser, OKTulIM!" << endl;
} // 3aBepiieHHe MapamieIbHOTO GparMeHTa

Ha KOHCOIIH ABYXANCPHOI' O KOMITLXOTCPaA ITOABHTCA:

o Ilpuser, OKTulIM !IIpuser, OKTulIM!
ITycTasi CTPOKa
ITycTas CTPOKa
o IIpuser, OKTulIM!
[Tpuser, ®KTulIM!
ITycTas CTPOKa
o BosmoxHEI 00a BapHaHTa
o IIpaBHIBHOrO OTBETA HET B 3TOM CIICKE

5. B oubmoreke PPL mapanienbHbIX ITa0II0HOB HMEFOTCS Al OPHTMBI:
parallel for

parallel_for_it

parallel_invoke

parallel _transform

parallel_map

parallel reduce

0O 0O 0 0 0O O



6.

L

B cpene AMP maccoBoro napanienisMa KOHCTPYKI[UA array_view IpeJIHa3HauYeHa:
O Ui BEIBOJA Ha 5KPaH COAEPKIMOIO MacCHBa
O JUIA OIIMCAHHA MacCHBA B ITaMATH LEHTPAIILHOIO IIPOLIECCOpa
O JUIA 33JlaHHS MacCHBa B ITaMATH Ipadieckoro mpoleccopa
B cpene CUDA cnienndukarop _global_ ciry)uT:
O JUIA OIHCAHUA ITI00ANBHBIX TIEPEMEHHBIX
O OIMHcaHMs (PYHKITHI, HCITOMHIEMBIX I'padpHiecKHM IIPOIecCOPOM
O (B BTOM CITHCKE HET IPaBHIIBHOTO OTBETA)
[Tox xommyHIKaTopoM B M PI roHmmaercs:
O CIelHallbHOe 00OPYAOBaHHE, IIPeHA3HAYEHHOE IS Ilepefaull COOOINEHHH MeXKIY
KOMITBEOTEpaMH
O CIIENHAIIBHO CO3/[aBaeMBblil CIIyKeOHbII O0OBEKT, KOTOPHIH OOBEMUHSET B CBOEM
COCTaBE IPYIITY ITPOIECCOB
O CIENHAIIBHO CO3/[aBaeMBIil IIPOrPaMMHBLIT CITYKeOHBIH O0BEKT, MO IePKIUBAFOIIIIT
NepefavTy cooOIeHNH MeXK Ty KOMITbIOTEPAaMH CETH.

Tumosbie KOHTPOJIbHbIE 3aJaHHH

ks

JlaH OOBIKHOBEHHEII Ipad) R++, MOCTPOEHHBIT CIIeAYIOMIIM 00pa3oM: B peleTky R u3
nxXm BepIIHH A00aBlIeHO (n+m) cIy4yaitHbIX pebep. D PeKTHBHO paciapaliIeIHTh ¢
HCIIONB30BaHHEM MOTOKOB thread U IPYTHX HU3KOYPOBHEBBIX CPEJ[CTB PEIIEHHE 3a1auH
OTbICKaHHS BCEX TPEYT ONIBHHKOB B Irpade R++.

Hammcats mporpammy «[leHanmbTH» ¢ HCIONB30BAHHEM HECKOIBKHX ITOTOKOB,
MOJETHPYIOIIYIO CIEAYIOMYI cHTyanmo. @Dyr6GomucT ObeT MSYOM II0 BOpPOTaM
(cry4aliHblil yron). BpaTaps, HaXOQsIIHICSA B IIEHTPE BOPOT, HAIIPABIIETCS, YTOOBI €0
OTOHTH (CIIy4aliHasg CKOPOCTh IEPEMEIIEHUS).

Harmicats mporpammy B3auMOJIENCTBHSA ABYX IpoleccoB. [Iepprii mporiecc: ITnaHmHO —
Ha0Op KIABHII H COOTBETCTBYIOIINX 3BYKOB. BTOpOIT IpoIiecc — YeTTOBEK — HAXKUMAET Ha
KITABHIIH IS TTONTYYeHN Sl MeTTo{ii. KITaBHIIN MOXHO CBSI3aTh ¢ KHOIIKAMH Ha KIIABHATYpe
KoMIbtoTepa. Jlomyckaercs Heronb3oBanne WinAPI.

Coszars MapauieIbHOe MPIIOKEHHe TS IIPOBEPKH BBHITTOTHUMOCTH GYIIeBOit (PyHKIRIH,
saganHoil KH® ¢ IH3BIOHKTAMH JIHHEIL 2.

Coszmars nmapaienbHOe MPHIIOKeHHE I TIPOBEPKH H30MOp(dH3Ma rpad)oB, BHITIONMHUTE C
€r0 MTOMOINBIO BRIYHCIIEHHA.

3adeTHO-3K3aMeHANHOHHbIE MaTepHAJIbI [UVIH npomemyroqﬂoii ATTEeCTAllHH (3aqu)
BOHpOCbl JJIA MOATOTOBKH K 3aY1€TY

Peitraar TOPS500 cyrepOBM. Nel B pefitnrre. Pefitanr TOPS0. Knaccndrxargis OinprHHa
MHOTOITPOI[ECCOPHBIX BEIYHCIHTEBHBIX CHCTEM. CHCTEMSBI ¢ OOIEH MaMIThIO H CHCTEMBI
C JTOKaIbHOI nMaMarhio. KoupeitepHsle DBM. MHorosepHsie mpotieccoprl. I'padrieckie
TIPOLIECCOPEL.

HusxoyposHeBble TTpHMHTHBEL OHOImoOTekH STL C++ : thread, mutex. OyHKIMH join(),
detach(), 3aBepmarorie MoTokH. CpelcTBa XpOHOMeETPaska. I IpumMepsl IIporpamMm.
OO6mpexTH unique_lock st paGotsl ¢ mutex, MeTozs! lock(), unlock(). ITprveps! mporpanm.
YCIIoBHBIE TIepeMeHHBIE condition_variable. ITpuMepsl miporpaMm.



5. Cpexnctra craHgapTHOH OHOMHOTekH (B (pafime <future>), IO3BOIIIONIHE ITPOrPAMMIICTY
OIEPHPOBATh Ha KOHLENTYyallkHOM YPOBHe 3ajad: future M promise JUII BO3Bpara
pe3yIbTaTa 3afaui, 3aIyIleHHOH B OTIeIbHOM IIOTOKE.

6. CpexactBa craHgapTHOI OnOMoreku (B aiime <future>), IO3BOIISIONIHE ITPOrPAMMIICTY
OIEPHPOBATh Ha KOHLIENTYalbHOM YPOBHe 3afiau: packaged_task — JUIs ITOMOIIH B 3aITycKe
3a/1ay ¥ IMIPHKPETUIEHHH MeXaHH3MOB BO3BpaTa pe3yIbTara.

7. CpexnctBa craHgapTHoi OnOmoTeku (B (aiime <future>), IO3BOIISIONIHE ITPOrPAMMIICTY
OIIEpHPOBATh Ha KOHIIENTYAIIbHOM YPOBHE 3afZlay: async() — JUII 3allycKa 3ajlad B CTHIIE,
MOTOGHOM BBI30BY (DYHKI[HH.

8. Hactpoiika mpoekra Open MP B Visual Studio. [Ioxarue mapaiensHoit mporpaMmel Open
MP. Opranusaris B3aHMOAEHCTBHA NTapaliIeIbHEIX IIOTOKOB. JIMpeKTHBEI parallel, parallel
for. Ilapamerppr shared # private. Hcronp3oBaHHe  KPHTHYECKHX — CEKIIMIA,
pacItapaieNlHBaHue 110 3aayaM.

9. IlapamnenbHasi COPTHPOBKA: METOJ UeT-HEYETHOMH IePecTaHOBKH.

10. [TapamenbHas COPTHPOBKA CITHSHHEM.

11. budnuoreka C++, BKIIIOYAOIAs IMapaUIelIbHbIe allTOPHTMBI, ITapajUiellbHble KOHTEHHEPBI
H OOBEeKTH, M oOecleuMBaloOINas IlapallIenusM 3agady. AnropurMel parallel for,
parallel for_each, parallel invoke, parallel_transform u parallel_reduce.

12. [lapanmenpHele  KOHTEHHEpPBI:  KIIAacCHl  concurrent_vector,  concurrent_queue,
concurrent_unordered_map, concurrent_unordered_multimap, concurrent_unordered_set,
concurrent_unordered_multiset. 3agaun: knacc Task. [Ipumeps mporpamm.

13. I'paduueckie mpoleccOpsl H HX BRIYHCIHTEIbHEIE BO3MOKHOCTH. HMcrmonb3oanne GPU
KaK yCKOpPHUTeJIel BBIYHCIHUTEIBHOrO Ipoliecca. [Iporpammuoe odecrieuenue. C++ AMP
(Accelerated Massive Parallelism) or MaiikpocodT B cocTaBe Visual Studio.

14. O0pexTH array_view. OpraHusaliisi BEIYHMCIMTENBRHOIO Ipoliecca B xomruiekce CPU +
GPU. [IpmMepsI ITporpaMm.

15. I[Iporpammuoe oGecrieuenne CUDA ot NVIDIA. OcHoBHble moHstusa. Host u device.
Apxurextypa SIMT (Single-Instruction, Multi-Thread). Ilepegaua HHCTPYKIMH I10
KOHBeIepY, ¢ HCIIOIb30BAHHEM ITapalUIelIn3Ma Ha YPOBHE KOMaH/ BHYTPH OIHOTIO IIOTOKAa,
a TakKe OOIIMPHOTO MapaielH3Ma Ha YPOBHE IIOTOKOB ONarogaps OXHOBPEMEHHOI
armrapaTHONH MHOTOIIOTOYHOCTH.

IlepeyeHs KomIleTeHIMH (YACTH KOMIETEHI[MH), HpPOBepseMbIX OICHOYHBIM
cpeACcTBOM
HIIK-3.1 (rmr. 1-5), UIIK-3.2 (. 6-10), UIIK-3.3 (. 11-15).

4.2 Meroamieckne MaTepHAJIbl, oNpeaesiionlie nMponeIypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABbIKOB H (WIH) ONbITAa [JeATeJbHOCTH, XAPAKTEPH3YHOUINX 3TANbI
¢GopMHpoOBaAHISA KOMIIETEHITHI

Meroauueckne peKoMeHIANNH, ONpeJeisiolINe NPoieayphbl OIeHNBAHNA TECTOB:

Tect nmpoBoguTcs oxnaiH B cucreMe Moodle mwm Google Docs H orpaHiyeH 1o BpEMEHH.
Ha cmaudy Tecra maeTcs ABe ITOIMBITKH. T€CT CUMTAETCS YCIIEIIHO IPOMIEHHBIM E€CIIH CTYIEHT
IIPABIIFHO OTBETHWI Ha 70% BOIIPOCOB.

Meroauveckie pPeKOMEHJANHH, omNpele/siolliie NpoHeIypbl  OIeHHBAHHA
BbINOJTHEHHA KOHTPOJIbHBIX 33 JAHHIi:
3amaHme cYHTaeTCs BHITTOHEHHEIM ITPH BHITTOIHEHHH CITEYIOIHX Y CITOBHIL:
— TpeJocTaBlIeH HCXOMHBIH Kox Ha C++ ¢ acceMOJIepHBIMH BCTaBKaMH; OCHOBHEIE
BHIYHCIIEHHS TIPOM3BOMASTCS B TIpejienlaXx BCTAaBOK C HCITOIB30BAHHEM KOMAH/T
OTpeIe]IEHHOrO THIIA (eCIH OTOBOPEHO B 3a[aHIH);



— TPOAEMOHCTPHPOBaHA PaGOTOCIIOCOOHOCTD MTPHIOKEHHS;
— CTY/IEHT ITOHHMAeT UCXOIHBIH KOJ H OTBEYAET Ha BOMPOCHI TTO0 €r0 OpraHH3aIHH.

Meroanueckne pexoMeH AN, ONPe/Ie/IAI0NIHe MPoLieyPhbI OlleHHBAHNA HA 3a4eTe:

[Tporemypa MpoMeKyTOYHOH aTTECTAlH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHEM O
TEKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTaliy obydarormuxcsa OI'EOY BO «KyoI' V.

Htoropoit ¢opmoil KOHTPOISI cHOPMHPOBAHHOCTH KOMITETEHIMHIT Y OOYYaroMIHXCcs TI0
IUCIINTUINHE SBIgeTCS 3a4yeT. CTyHeHThl oOs3aHbl IIOTYYHTh 3a4eT B COOTBETCTBHH C
pacrcaHieM H y4eOHBIM TUTaHOM

@OOC npoMeKyTOYHOH aTTECTAIMH COCTOUT M3 KOHTPOIIBHBIX 3a/IaHHil U CITMCKa BOIIPOCOB
10 TEOPHH.

3ayer MO JUCIHIUIMHE IIpecleAyeT LENb OIEHUTh PadoTy CTyAeHTa, ITOIyYeHHE
TEOPETHYECKHX H MPAKTHYECKUX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOIO MBIIIUIEHHUS,
NpHOOPeTEHHE HABBIKOB CAMOCTOSTEIbHOH PaOOoThl, YMEHHE IIPHMEHSTH ITOTYYeHHbIE 3HAHN S I
PEIIeHN S TPAaKTHYEeCKIX 3a]a4.

Pesynprar cmaym 3auera 3aHOCHTCS IIPENOAABATENEM B 3K3aMEHAIOHHYIO BEJOMOCTh U
3aUETHYIO KHHKKY.

O1leHHBaHNE YPOBHA OCBOEHHS AHCHHIUIMHBL OCHOBBIBAETCS Ha KAUYECTBE BBIIOTHEHHS
CTYJIEHTOM KOHTPOJBHBIX 3a/[aHIil H OTBETOB Ha BOITPOCHI ITO TEOPHH.

Kpurepun oneHkm:

OIIEHKA «He3a4eT» BbICTABJIAECTCS B CJIy4ae BbIMOJTHEHHS 0JHOT0 H3 YCIOBHIl:

— IHChMEHHBIH OTBET Ha BOITPOC IO TEOPHH ITPOJEMOHCTPHPOBAT YPOBEHb OCBOESHHS
JIEKIIHOHHOT'0 MaTepHana HIKe TTOPOrOBOr0;

— BBIIONIHEHO MeHee 80)% KOHTPOIbHBIX 3aaHHI.

OIIEHKA «3a4€eT» B CIy4Yae BbINOJIHEHHS YCJI0OBHIL:

— IHCbMEHHBIH OTBET Ha BOITPOC IO TEOPHH ITPOJEMOHCTPHPOBAT YPOBEHh OCBOESHHS
JIEKI[HOHHOT'0 MaTepHana He HHKe TIOPOr OBOr0;

— BBIIIOIHEHO He MeHee 80% KOHTPOIBHBIX 3aaHHIA

OlleHOYHBIE CpeJicTBA JUTS HHBAAOB M IHI[ C OIPAaHHYEHHBIMH BO3MOKHOCTSIMH
3]{OPOBBSI BRIOHPAIOTCS € YHETOM HX HHAHBHAYATBHBIX IICHXO(PH3MYECKIX 0COOEHHOCTEIT.

— TIpH HeOOXOAMMOCTH HHBAITHIAM H JTHI[aM C OrPaHYEeHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
MPEIOCTaBIISAETCS JOMOMHHUTENFHOE BpeMs TS ITOATOTOBKH OTBeTa Ha SK3aMeHE;

— TIPH TTPOBEJIEHHUH TTPOIEAYPHI OIeHHBAHIS Pe3yIbTaTOB O0YUEHHS HHBAIMIOB H JIHIL C
OTpPaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBBS ITPeyCMATPHBAETCS HCITOJIb30BAaHIE TEXHITYECKIX
CPEJCTB, HEOOXOAUMBIX HM B CBSI3H C MX HHIUBHIYATbHBIMH OCOOESHHOCT SIMH ;

— TIpH HEOOXOMIMOCTH JISI OOYYAIOINXCS ¢ OTPAHIYEHHBIME BO3MOKHOCTSIME 37I0POBbBSI
W HHBAIMJOB IIPOIleAypa OIIEHHBAaHHS pe3yJIbTaTOB OOYYEHHS II0 JUCIHIDIHHE MOYKET
MTPOBOJTHTHCS B HECKOIBKO STAIlOB.

[Iporerypa OIlEHHBAHHS Pe3yIbTaTOB OOYUEHHS HHBAIHOB H JHI[ C OTPaHHYSHHBIMHI
BO3MOJKHOCTSIMH 3[[OPOBBS IO JICIMITUIHHE TPelyCMaTPHBAET ITPeIOCTaBIeHHe HHPOPMAITHH B
(dopmMax, aJanTHPOBAHHBIX K OrPaHHYEHNAM HX 3JJ0POBBS H BOCIIPHATHS HH(pOpMAIm:

JIyist v ¢ HapyTHEHISIMH 3PEHILS:

— B IIeYaTHOMH ()OpMe YBETHUEHHBIM IIPHPTOM,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

JIoist v ¢ HapyTIeHHAMH CITyXa:

— B MeyaTHOIT opme,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

JIyist ITHI ¢ HapyIIEeHHIMH OITOPHO-IBHTATEIBHOTO arrapaTa:

— B MleyaTHOIt opme,



— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.
JlaHHBIH TIepeueHh MOXkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa

00y YAFOIHXCHL.

5. IlepeveHnb YUeOHOI JTUTEPATYPHI, HHPOPMANHOHHBIX PECYPCOB M TEXHOJIOTHIl

5.1 OcHoBHasI M TEpaTYpa:

1. 'punvm, P. IlapamienbHoe mporpaMMHpOBaHHE Ha COBpeMeHHOM C++. UTO KaIplit
npoeccHOHaNI JOIKEeH 3HaTh O IMapaUIeTbHOM IporpaMmipoBaHnu / P. I'pumM ; mepeBoj C
anrmmiickoro B. O. Bunniika. — Mockga : IMK Ilpece, 2022. — 616 ¢. — ISBN 978-5-97060-
957-6. — Tekct : sneKTpoHHBUI // JlaHp : ameKTpoHHO-OHOMHOTeuHas cucremMa. — URL:
https://e.lanbook.com/book/314870

2. Muxos, A. WM. PacnipesierieHHble CHCTEMBI U Al OPUTMBI : yuyeOHOe 1ocobue / A. H.
Muxog, E. b. 3amarmHa. — 2-e u3n. — Mocksa : UHTYHUT, 2016. — 246 ¢. — Teker :
3IIEKTPOHHBII /! JlaHb : 3JIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/100446

JI71s1 OCBOEHH S AMCUUIUIMHBL HHBATHAAMH U JIHIIAMH C OTPAHHYEHHBIMH BO3MOKHOCT SIMH
30POBbSI MMEIOTCSI H3JaHHS B 3IEKTPOHHOM BHJIE B AIEKTPOHHO-OHONMHOTEYHBIX CHCTEMaX
«/lanv» u «FOpatinm ».

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

1. Munsses, P. 1. [TapammensHoe nporpammyuposanie (MPI, OpenMP, CUDA) : yueGHo-
MeTtoanueckoe 1nocobue / P. II1. MunsseB. — Kazans : KHUTY-KAH, 2021. — 68 c. — ISBN
978-5-7579-2567-7. — TeKcT : 3NeKTpOHHEIH // JIaHb : 31MeKTpOHHO-OHOIHOTeYHasI CHCTeMa. —
URL: https://e.lanbook.com/book/264890

2. [Tapdenos, /1. B. [TapaniensHele H pacipeieleHHbIe BRIYHCIIEHNS : yueOHOe rocodue /
J. B. ITapdenor, JI. A. IlerpyceBnu. — Mocksa : PTY MUPDA, 2022. — 92 ¢. — Tekcr :
3JIEKTPOHHBII 1l JlaHp : 3JIEKTPOHHO-OHOIMOTEYHAS CHCTEMA. — URL:
https://e.Janbook.com/book/265658

5.3. Ilepnoanveckue H3IaAHMUS:
|. Baswl maHHBIX KoMITaHHH «AcT Brio» http://dlib.eastview.com
2. OnexrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHeT-pecypchl, B TOM YHCJIe COBPpeMeHHbIe MpodecCHOHAILHBbIE 0a3bI
JAHHBIX H HHPOPMANIHOHHbIE CIIPABOYHbIE CHCTEMbI
Onexmponuno-bubmiomeunsvie cucnemst (O5C):
SBC «IOPANT» https://urait.ru/
SBC « YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Hpogbeccuoumw vle basvl OAHHBIX
1. Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
JKypHams! n3narenserBa Wiley https://onlinelibrary.wiley.com/
Hayunas snexrpoHHas 6udnuoreka (HOB) http://www.elibrary.ru/
[ToMHOTEKCTOBBIE APXUBHI BEAYINHX 3aITaHBIX HAYUHBIX KYPHAIIOB Ha PoccHiickom
nﬂa'rti)opme Hay4yHbIX XypHastoB HOUKOH http://archive.neicon.ru
6. HaimpioHampHasd  aeKTpoHHas OuHONMHOTeKa  (JOCTYIT K ONEKTPOHHOH — OHMOIHOTEKe
JIucceprali Poccuiickoil rocymapctBeHHoi oudimoreku (PI'B) https://rusneb.ru/
7. IlpesugeHtckas 6ubimioreka mM. b.H. EnbifiHa https://www.prlib.ru/
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8.  Baza manmperx CSD KemOpHmKcKoro 1eHTpa KpHctaiorpadueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexkropuyM TB" http://www.lektorium.tv/

17. Yuusepcurerckas nHdopmarmonHas cucteMa POCCHUSA http://uisrussia.msu.ru

Hngpopmanyuonnsvie cnpasounsvie cticnemvl

1. Koncymsrant [Imoc - crmpaBoyHas IpaBoBas CHCTeMa (ZOCTYII ITO JIOKAIBHOI CETH ©
KOMITBIOTEPOB OHOIHOTEKH )

Pecypcwvt ceoboonozo docmyna

1. KuOepJleHuHka http://cyberleninka.ru/;

2. AMepHKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAyKH H BhICIEro oOpa3oBaHnsa Poccriickoit Dejiepaliim
https://www.minobrnauki.gov.ru/;

4. @epepanbHeLil mopran "Poccuiickoe oOpazopaHue" http://www.edu.ru/;

5. HudopmarmonHas cHcTeMa "EXHHOe OKHO JOCTYIa K 00pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHast KommeKius IH@PoBeIX 06pazoBaTellbHBIX PecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTUTYTa PyccKoro si3bika mMeHH A.C. [TyimknHa
"OO6pa3zoBaHie Ha pycckoM" https://pushkininstitute.ru/;

8. CrpaBouyHO-HH(} OpMAI[HOHHEIT IOopTa "Pycckuit S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKUX TOJIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CroBapH H 3HITUKIONEINH http://dic.academic.ru/;

11. OOGpasoBaTenbHbIi Iopran "Yueba" http://www.ucheba.com/;

12. 3akoHorpoekT "O06 obpa3opannu B Poccriickon @eepaliii”. BoIrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmponnvie obpazoeamenvivie 1 uH@opmayuontsie pecypevt Kyol'V

—_—

OneKTpoHHBI Katarmor HayuHoit 6nonuoteku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIYIBHOIO JHHAMHYECKOr0 00yueHH http://moodle.kubsu.ru

4. bBaza y4eOHBIX IUTaHOB, YU4eOHO-MeTOAMYECKHX KOMITIIEKCOB, ITyOITHKAITIIT H KOH() epeHIII
http://infoneeds.kubsu.ru/

5. Bubnuotexa HHGOPMAIMOHHBIX PecypcoB Kadeapbl HH(OPMAIOHHBIX 00pa30BaTeIbHbIX
TEXHOIOTHI http://mschool.kubsu.ru;

6. OIeKTPOHHBIN apxXuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOHeKTpOHHbIE 00pa30BaTeIbHbIE PeCYPCHl KaeIphl HH(POPMAIMOHHBIX CHCTEM H TEXHOIOTHI
B oOpazoBaHmu KyOl'Y wu HayuyHo-Mertoamdeckoro skypHaima "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I



— IIpoBepka JOMaIIHUX 33JaHHIT 1 KOHCYJIbTHPOBAHHE ITOCPEACTBOM 3IIEKTPOHHOI ITOYTHI.
— Hcnionb30BaHme 31eKTPOHHBIX TIPE3eHTallHI ITPH ITPOBEAEeHNH JIEKITHOHHBIX 3aHITHIT

— Cucrema MOODLE

— IIpoBepka AOMAIIHUX 3aJ[aHHil X KOHCYIITHPOBaHHE ocperactsomM S0UC Kyol'yY

5.6 IlepevyeHb JIHIEH3HOHHOIO H CBOOOJHO PACHPOCTPAHAEMOro MPOrpaMMHOI0
oldecnieueHU A

OpenOffice

Kommmsitop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 nmi Kitty 0.76
FileZilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
OpenmMBopk Django
Firefox, mo0as Bepcus
Putty, moGast BepcHa
Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcrs 2020-06+
ITmarmn Remote System Explorer (RSE) na Eclipse PDT
JetBrains PHP Storm

GIT

Java Version 8 Update 311
Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96

Google Chrome 97
GitHub Desktop 2.9

PHP Storm 2021

FileZilla 3.57.0

Putty 0.76

6. MeToauueckue YKazaHnnua A Oﬁy‘lalOH_[HXCH o OCBOCHHIO

AUCLUTLTHHBI (MOIYJIA)

[Io Kypcy HpeIyCMOTPEHO ITPOBeJeHHEe IEKIIMOHHBIX 3aHSITHI, Ha KOTOPBIX JdaeTcs
OCHOBHOH CHCTEMaTH3HPOBAHHBIH MaTepHall. B XoJe JEeKIIHOHHBIX 3aHSTHH Ppa30HparoTcs
CBOIICTBAa, METOABI OCHOBHBIX 3JIEMEHTOB ITapajlIelIbHOrO ITPOIPaMMHPOBAHMS, IPHBOISTCS
MPHMePBl HX HCIIOIB30BAHHS, IPOBOAMTCS aHaIM3 HaHOoJIee PpaclpOCTPaHEHHBIX OIMHMOOK
MOCTPOEHU TIporpaMM. Ilociae IPOCTYIIHBAHHS JIEKIHH PEKOMEHIYETCS BBIIONTHHTD
YITpaKHEHHUS, TPHBOAHMEIE B ayTHTOPHH TSI CAMOCTOSTEIbHOM paloTHI.



ITo xypcy INpexycMOTPeHO ITpOBe[eHHE JTa0OPaTOPHBIX 3aHSTHIL, Ha KOTOPBIX JaeTCs
IIPUKITAAHON CHCTEMAaTH3HUPOBAaHHBIN MaTepHal. B Xoje 3aHATHii pa30HparoTcsl I'OTOBBIE
MpOrpaMMHBIE TPWIOKEHHS W IIPOBOAUTCS aHaMH3 HX TmocTpoeHus. Ilocme 3aHATHA
PEKOMEH/IYETCSI BBIMONHUTE YIIPaKHEHHUS, ITPHBOANUMEIE B ayIHTOPHH IS CaMOCTOSTEIbHON
paboTHI.

Ilpu camocToSTENBHON paboTe CTYAEHTOB HEOOXOAMMO H3YYHTh JHTEPATYpy,
NIPHBEIEHHYIO B IIEPEYHSX BBIIIIE, TS OCMBICIIEHHS BBOINMBIX TIOHSTHI, aHAIIN3a TIPE]I0KEHHBIX
MIOAXOA0B H MeTOAOB pa3paboTKH IporpaMm. Pa3zpaOaTeiBasl pelieHHe HOBOH 3aJadl, CTYIEHT
JOTKEeH YMeTh BHIOpaTh S (eKTHBHBIE H HaJeKHBbIE CTPYKTYPBl JAHHBIX IS TpeJ[CTaBIeHHS
HH(pOPMAITHH, TIOA00PaTh COOTBETCTBYIOIIHE AMTOPHTMBI A1 HX 00paboTKH, YYecTh CrielmpuKy
SI3BIKA TIPOTPAMMHPOBAHHUS, Ha KOTOPOM OYZET BBINIONIHEHA peann3anid. CTyAeHT JOIDKEeH YMETh
BBHITIOJIHSTh TECTHPOBAHHE M OTIAJKY aITOPHTMOB DEIIEHHA 3aJay C Ielbl0 OOHApYKEHHS H
YCTPaHEHHUS B HIX OIMOOK.

BaxHelImmM 53TarnoM Kypca SBISIETCS CaMOCTOSTelIbHasg paboTa IO AHCHMIUIMHE. B
MPOIIECCE  CAMOCTOSTENBHOH pPabOTHL  CTYAEHT IIPHOOPETAET HABBIKH IIApPaLIEIbHOIO
(BBICOKOITPOM3BOAHTEIFHOIO) TPOrPaMMHPOBaHHA.

Hcnonp3yroTcs akTHBHBIE, HHHOBAIMOHHBIE OOpPA30BATENbHBIE TEXHOIIOTHH, KOTOPBIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOMIEKYIbTYPHBIX, OOIMIENMpPO(ECCHOHABHBIX KOMIIETEHI[HIT H
Mpo(hecCHOHATPHBIX KOMITETEHIHIT 0G0y YaFOIIIXCSI:

® 1poliieMHOe OOYYEHHE;
Pa3HOYPOBHEBOE OOyUYEHHE;
TIPOEKTHBIE METOABI OOYUEHHS;
HCCIIE[OBATEI CKIE METOBI B OOYUESHHH;
o0yuYeHHe B COTPYAHHYECTBE (KOMaHHas, TPyIIIoBasg padoTa);
HH(pOPMaIMOHHO- KOMMYHHKAI[OHHBIE TEXHOIOTHH.

Jmsg mi ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3OPOBBS IPEAYCMOTpPEHA OPraHH3alls
KOHCYIIbTAIIMI C HCIIONIb30BAaHHEM 3JIEKTPOHHOMH ITOYTHI.

YyeOHO-METOAMUECKHM 00€eCTIeUeHHEM KYPCOBOM PabOThI CTYZEHTOB SBILTIOTCS:

1. yueOHas muTepaTypa;

2. HOpMaTHBHHIE JJOKYMEHTH BY 3a;

3. MeToAMYecKHe pa3paboTKH VIS CTYIEHTOB.

CamocTtosTenpHas padoTa CTYAEHTOB BKIIFOYAET:

— oopMmITeHIE HTOTOBOTO OTUETa (TTOSICHUTENHHOI 3aIHCKH ).

— aHaJIN3 HOPMAaTHBHO-MeTOINYEeCKOH 6a3bl OpraHH3allHI;

— aHAJIN3 HAayYHBIX ITy OIIHKAITHH 110 3apaHee OIPeeTIEHHOH TeME;

— a”HaIH3 1 006paboTKY HH(pOPMAITHH;

— paboTy ¢ HayYHOIH, y4eOHOI H METOAMYECKOH JIINTEPATYPOI,

— pabora ¢ KOHCITeKTaMH JekIHii, 35C.

JI71s1 caMOCTOATENBHOI paOOoThI ITPEICTABIISETCS AYAHTOPHS ¢ KOMITBIOTEPOM U JOCTYIIOM
B MHTepHET, K 31eKTpoHHOI OGHOMHOTEKe By3a H K HH(POPMAITHOHHO-CITPAB OYHBIM CHCTEMAM.
[TepeueHr yueGHO-METOTHUECKOTO 00€CTIEUEHHS:

1. OcHoBHas 0OpaszoBaTelbHas MPOrpaMMa BBICIIIET 0 MPOdeCCHOHATbHOTO 00Pa30BaHHS
(beneparTbHOTO rOCYAapCTBEHHOTO GIOKETHOr0 00pa30BaTeIbHOTO YUPEK ASHHS
BBICIIIETO 00pa3zoBaHmA « KyOaHCKHIT TOCYapCTBEHHBI YHHBEPCHTET» T10 HAIIPABIIEHHIO
TTOATOTOBKH.

2. TlomnoxeHne o MpOBEAEHNN TEKYIIETO KOHTPOIIS YCIIEBAEMOCTH H ITPOMEKYTOYHOM
aTTecTallHH B (elepaTbHOM TOCYITapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
YUPEKAEHUU BBICIIETO 00pa3oBaHUs « KyOaHCKHI TOCYIapCTBEHHBIH YHHBEPCUTET».

3. OO6mmue TpeboBaHHUS K IMTOCTPOSHHIO, COleP:KaHHI0, OQOPMIIEHHIO H YTBEP KISHHIO
padoyeli mporpaMMbl JHCIIHITIHHBL DelepallbHOr0 roCyAapCTBEHHOTO
00pa30BaTEIBHOIO CTAHaPTa BBICIIETO MPO(EeCCHOHATBHOI O 00 pa30BAHMS.



4. Meroamueckue peKOMeHAAINH 0 COAEePKaHII0, OOPMITEHHIO H MTPHMEHEHHIO
00pa3oBaTeIbHbIX TEXHOIOTHIT H OLIEHOYHBIX CPEJICTB B YUeOHOM IIPOI[ECCE,
ocHOBaHHOM Ha De/lepallbHOM TOCYJaPCTBEHHOM 00Pa30BaTeIbHOM CTaHAaPTE.
Y4eOHBII TIIIaH OCHOBHOI 00pa30BaTeNbHOM ITPOrPaMMBI ITO HAITPABIIEHHEIO ITOAT OTOBKH.
@DeepallbHbLI TOCYapCTBEHHBIT 00pa30BaTEIbHBIN CTAaHAAPT BHICIIETO
MpoecCHOHATFHOr0 00Pa30BaHHs 110 HAITPARIEHHIO TTOJT OTOBKH.

B ocCBOEHHMH JHCLIIUIMHB HHBAIHAAMH H IHI[AMI C OIpaHHYCHHBIMH BO3MOHOCT AMI
310POBbA OOIBINIOE 3HAYEHHE HMEEeT HHIHBHIYalIbHasA yqeﬁHaﬂ paﬁo’ra (KOHCYJ'IBT&]_[IHI) =
JOITOITHHUTEIIbHOC Pa3bACHCHHCS yqeGHoro MaTcpHalla.

WHIHBHIYaTTbHEIE

KOHCYIIbTAIlHH

Mo TIpeAMeTy SBISEOTCS BakHBIM  (pakTopoM,

CHOCOﬁCTBYIOH_[I[M HHIHBHAYaIH3aI[HIT 06}”161—]][5[ H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIAY IPCIIogaBaTciIieEM H OﬁyanOI_T_[HMCH HHBaIIHLIOM HIIM JIHIIOM C OI'PaHHYCHHBIMH
BO3MOXHOCTAMH 3JOPOBBA.

7. MaTepHaJ’leO-TEXHH‘leCROE odecrieueHHe 110 AHUCIHHUILINHE (MOﬂy.]'llO)

No B paGor HammeHoBaHHe yueGHOIT ayTHTOPHH, €€ OCHAIIIEHHOCTb
060pYyJOBaHHEM H TEXHHUECKIMH CPeJICTBAMHI 00yUEeHHS
1. JIeKI[HOHHBIE 3aHATHA Aymutopus, YKOMITJIEKTOBaHHAS CITeLHAITM3HPOBaHHOI
MeOENbIO M TEXHHYECKHMH CPeICTBAMH O00yUeHH S
2. JlaGopaTopHeie 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOIT
MeOelnbl0 M TeXHHYECKHMH  CPEeICTBAaMH  OOy4eHHS,
KOMITFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM
3. [IpakTiieckue 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITeLHAITM3HPOBAaHHOI
MeOENbIO M TEXHHYECKHMH CPeICTBAMH 00yUeHHS
4. ['pyrmioBeie Aymutopus, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
(MHIUBHTyalTbHBIE) MeOelmpl0 M TeXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
KOHCYIIbTAlHU KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIIeYeHHEM
b) Texkymmuii  KOHTPOIb, | AyIHTOPHA, YKOMILIEKTOBaHHAS CITEIH A3 POBAHHOI
MIPOMEXKYTOYHAS MeOelnbl0 M TEXHHYECKHMMH  CPEACTBAMH  OOYYeHHS,
aTTecTalHs KOMITLFOT€paMH, ITPOrPAMMHBIM 00ECIIEYEHHEM
0. CamMocTosTenbHAS KaGuHer 11 caMOCTOSTENBHOH  paldOThI, OCHAITEHHBIIT
padoTa KOMITHFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOYEHHS K
ceTH «HHTepHEeT» JIpOrpaMMO SKPAaHHOTO YBEIHYEHHS H
oOecIieYeHHBIH JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPEy YHHBEPCHTETA.

[Iprvedanme: KoHKpeTH3alusa ayIUTOPH H UX OocHalleHHe orpenaensercs OITOII.
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