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1.1 lean ocBoeHHUS IHCIUAILINHBI

Henu n3ydeHus TUCHUILIMHBI « TEOPHUS MApaJUIETbHBIX alTOPUTMOBY OIPEIEICHbI
(henepalbHBIM TOCYAAPCTBEHHBIM CTaHIApTOM Bbiciiero oopaszoBanus (PI'OC BO) no
HanpasieHuo noAarorosku 02.03.02 «dynagamentanbHble HHPOpMaTHKa U HHPOPMAIIMOHHbBIE

TEXHOJIOTHHN», B paMKaX KOTOPOT'O MPCnoaacTCsa JUCIHUIIIINHA.

1.2 3agauy IMCHMIITIHHBI

OCHOBHBIMH 3a/1a4aMHU OCBOEHUSI TUCIUTUINHBI SBJISETCS U3yYCHNUE apXUTEKTYPbI, TOTIO-
JIOTHH ¥ IPUHIUTIOB ()YHKIIMOHUPOBAHUSI MHOTOIIPOLIECCOPHBIX U MYJIbTHKOMIBIOTEPHBIX CHC-
TeM, METOJIOB pacnapajljieIMBaHUs alTOPUTMOB U CPECTB IapaJIEIbHOTO U PACIIPENEICHHOTO
nporpammupoBanus aaroputmos (MP1, OpenMP, MHOTOMOTOYHOE U MYJIbTHKOMITBIOTEPHOE
IIPOrpaMMUPOBAHUE).

1.3 Mecto nucuumiuHbl (Moay.Jsi) B 00pa3oBaTeIbHOI MporpaMmme

Hucuuminaa «BBeneHrne B TEOPUIO MapalUIeNbHBIX AITOPUTMOB» OTHOCHUTCA K BapHa-
THBHOH YacTy 003aTEIbHBIX AUCIIUIIINH.
JIns m3ydeHusl TUCIUILIMHBI HEOOXOIMMO 3HAHHE OCHOB OOBEKTHO-OPHUEHTHPOBAHHOTO
IPOEKTUPOBAHUS U IPOrPaMMHUPOBAHUS, OPraHU3alMi BBIYUCIUTEIBHBIX CUCTEM, TEOPHUU Tpa-

¢doB.

3HaHI/I$I, IMMOJIYYCHHBIC IIPHU U3YUYCHHU «BB@IL@HI/IC B TCOPUIO IMApAJJICIIbHBIX aJITOPUTMOB)»,

HCIIOJIB3YIOTCS IIPU U3YUYEHHUH JPYTUX JUCHUIUIMH NPO(ECCUOHAIBHOIO UKJIA y4eOHOro IiaHa
6akanaBpa «OnTUMHU3aIMsA BBIUUCIUTEIBHBIX MPOIECCOBY, «PacrpeneneHHble 3a1a4ud U ajro-
puTMbD, «IIporpaMmupoBaHue B KOMIBIOTEPHBIX CETAX», a TAK)KE IPHU padOTe HaJ BBITYCKHOU
paboToii 6akanaBpa.

1.4 TlepevyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUsI MO AUCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ IUIAHMPYeMbIMH pe3y/1bTaTaMH OCBOEHHUsI 00pa30BaTeJbHOH NMPOrpaMMbl

N3yuenust nTaHHOH y4yeOHOWM TUCHUILTMHEI HAPABJICHO Ha POpMUpOBaHUE Y O0yJarOITUXCS
CIEAYIOMUX NMPO(ecCHOHATbHBIX KOMITETEHIHIi:

Ne  |MHupekc ConepixaHue KOM- B pesynbrare n3ydeHus yueOHOI TUCIUIUIUHBI 00y-
II.II | KOMIIC- IICTCHI NN (I/IJII/I €C qarmuecAa J0JIKHbI
TEHIUU 4acTH) 3HATh yMETh Brnagers
1 I1K-6 CIIOCOGHOCTBIO 3)- KJIaCCU(UKALIHIO CaMOCTOSITEJIBHO | METOJaMHU
bexTHBHO mpUMe- NapajuleJbHBIX Bbl- | pa3pabaTeiBaTh | MPOEKTHUPOBA-
HSITE Ga30BhIe Mare- | TACTHTEIBHBIX napajuleJIbHble | HUS BBIYUCIIU-
MaTHueckue suanns | CACTEM B 0COOEH- | mporpamMMmbl JUIsl | TEIBHBIX all-
HOCTH pa3pabOTKU | MHOTOMPOIEC- TOPUTMOB; Me-

1 HH(GOPMAIMOHHBIE
TEXHOJIOTUH NIpU
pelIeHN MPOEKTHO-
TEXHUYECKUX U MPHU-
KJIaJIHbIX 3aJa4, CBs-
3aHHBIX C Pa3BUTUEM
U UCTOJIb30BaHUEM

AJIr'OPUTMOB IJIs1
HHX., OCHOBHBIC
¢ynkuuu OpenMP;
KOHCTPYKILIUHU U
(yHKIHUM cTaHaap-
ta Massage Passing
Interface.

COPHBIX CUCTEM
¢ o0meil mamsi-
ThIO (MHOTOIIO-
TOYHOE po-
rpaMMHpOBa-
nue, OpenMP);
pa3pabaTbIBaTh

TOJUKOM HC-
clieJOBaHUS
uHpopmanu-
OHHBIX 3aBHU-
CUMOCTEH B
alTOPUTME;
pacnapasie-




“H(pOPMAITMOHHBIX
TEXHOJIOTUH

napasuiebHbIe JIMBaHUs UTE-
pOrpaMMBbl JIJIsl | PAIMOHHBIX U
MYJIbTUKOMITb- | PEKYPCHUBHBIX
IOTEPHBIX  CHUC- | aITOPUTMOB
TEM C MCIIOJb-

30BaHHEM TEX-

nosioruu MPI.

2.CTpyKTYpa M cofep:KaHue JTMCHUIIUHBI

2.1 PacnpenesieHue TPYI0eMKOCTH AUCHMILVIMHBI MO0 BUAaAM padoT

OO01as Tpy10eMKOCTh TUCIMILINHBI cocTaBisieT 4 3a4.el. (144 dacoB), ux pacnpezene-
HHE 10 BUAaM padoT MpeICTaBICHO B TaOIHIIC

Bun yueGHO# paboThI Bcero Cemectpsl (4achl)
4acoB 2
KonrakTHasi paGoTa, B TOM 4HcCe:
AynuTOpHBIE 3aHATHS (BCEro): 84 84
3aHsATUS TIEKUUOHHOTO TUIIA 34 34
JlaGopaTopHsbie 3aHATHS 50 50
3aHATHSI CEMUHAPCKOTO THIA (CEMHU- - -
Haphbl, MPAKTUYECKUE 3AHSATHS)
Wnas xoHTakTHas pabora:
KoHTposnb camocTosTenbHOM paboThl | 2 2
(KCP)
ITpomexyrounas arrectamus (MKP) 0,3 0,3
CamocTosiTeIbHasi padoTa, B TOM
yucJe:
Kypcosas paboma - -
Ilpopabomka yuebonozo (meopemuue- | 8 8
CKO20 Mamepuaia)
Buvinonnenue unousudyanvhvix 3aoa- 8 8
HUtl (n002omosKka coodwenull, npe-
3enmayuii)
Pegepam - -
[ToaroroBka K TeKyIeMy KOHTPOJTIO 6 6
Koutpoas:
IToaroroBka K sK3aMeHy: 35,7 35,7
Oo6mas Tpyno- Yac. 144 144
€eMKOCTh B ToM uncJiie 86,3 86,3
KOHTAKTHAas pa-
0ora
3au.en. 4 4

2.2 CTpyKTypa AMCHUTLUIMHBI

PacnpeneneHI/Ie BUJI0OB yqe6H017I pa6OTBI U UX TPYAOCMKOCTHU IIO pa3aciiaM AUCHUIIINHBI.
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Pazgensl nucuuIuinHbl, H3y4aemMsble B 4 ceMecTpe.

Ne HaumenoBanue pasnenos KonunuecTBo yacos
(Tem) Bcero | Aymuropnas pabo- BueaynuropHas
Ta pabota
JI 113 JIP Cp
1 2 3 4 5 6 7
1 BBenenue 4| 2 2
2 MopenupoBaHue U aHaIU3 6| 2 2 2
MapajuIeTbHBIX BBIYMCICHHIMA
3 [Tokazarenun >ddexTuBHOCTH 6| 2 2 2
napajieIbHOTO aJrOpUTMa
4 OO1mas xapakTeprucTHUKa Me- 8|4 2 2
XaHU3MOB TIepe1ayu JaH-
HBIX.
5 I'pacdoBrie Momenm mpo- 24 | 10 10 4
rpamMm
6 OcnoBer OpenMP 24 1 4 14 6
7 CrangapT napauienbHOTO U 34|10 18 6
pacmipeeieHHOro MporpaM-
mupoBanus MPI
Hroro: 34 50 22
2.3 Coaep:xaHue pa3iesoB AU CIUNIAHBI
2.3.1 3anATHSA JEKIHOHHOT0 THIA
Ne paznena HaunmenoBanue Coneprxanue pa3aena dopma
paszena TEKYILEro
KOHTPOJIA
1 2 3 4
1 Bsenenue ITonsTue napamnenbHbIX Beiuucienuil. Tpe- JIP
OOBaHMS K apXUTEKTYPHBIM IPUHIIMIIAM T10-
CTPOCHHMSI BEIUMCIUTEIbHOM cpenbl. [lapa-
JebHbIe KOMIBIOTEPHI U cynepOBM. Kiac-
cuuKaIys BEIYUCIUTEIBHBIX CUCTEM 110
Omuny. Knaccudukaiuys BEIYACTATETBHBIX
CHCTEM I10 TUITY CBSI3M MEXJy Ipoleccopa-
MU U 10 THIy CTPOCHUS IAMSATH: CUCTEMBI C
o0miei u pacnpeaeneHHol namsateio. [Ipo-
0JIeMbI OpTaHU3AIMN TTaPaJUICITBbHBIX BBIUHC-
JICHUH.
2 MoaenupoBaHue 1 IlonsiTue MOJENN BBIYUCICHUNA U CXEMBI aj- JIP
aHaJIN3 NMapajieNbHbIX | ropuT™Ma. AHanu3 3(hPEeKTUBHOCTH JOCTHKE-
BBIUHCIICHU I Hus mapamenu3mMa. OneHka MaKCHMaabHO
BO3MOXHOTI'0 NTapajuieanu3ma.
3 [Toxazatenu > dek- [TonsaTtuss yckopeHusi, 3(PQPEKTUBHOCTU U JIP
TUBHOCTH Napajieib- | CTOMMOCTH. [IpuMep BBIUMCIICHUS YaCTHBIX
HOT'0 aJIrOpUTMa CyMM TOCJIEOBAaTEIbHOCTH YHUCIOBBIX 3Ha-
yeHUi. O1leHKa MaKCUMaJIbHO JTOCTUKMUMOTO
napajienusma. 3akoHbl Ampaans u ['ycras-
cona-bapcuca. Ananu3 macmrabupyemMocTn
MapajuIeTbHBIX BBIYUCICHHM.
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OOmas xapakTepu-
CTHKA MEXaHHU3MOB
nepenavyu JaHHbIX.

ANITOPUTMBI MapUIPyTU3AIMU: ONITUMAIIbHEIE
U HEONTUMAaIIbHBIC, JTETEPMUHUPOBAHHBIE U
amanTuBHbBIE. MeToApl  MOKOOPAMHATHOMN
MapuipyTuzanuu. MeToasl Tiepeaadyu JaH-
HBIX: Tlepejada cooOIeHUN 1 Tiepeaaya ma-
KeTaMu. AHalu3 TPYIOEMKOCTH OCHOBHBIX
omnepanuii rnepefavyu AaHHBIX: MEXIY ABYMS
MpoliecCCOpaMu CETH, OT OJTHOTO Tpolieccopa
BCEM OCTaJIbHBIM MPOIIECCOPAM CETH, OT BCEX
MPOLIECCOPOB BCEM. 3aBHUCHUMOCTH TPYJ0EM-
KOCTH II€p€aadu OaHHBIX OT TOIIOJOTHH CC-
TH: KOJbIIO, pelieTka-Top, runepky06. IToHs-
THE H  XapaKTEepUCTUKA TPYIOEMKOCTH
0000menHoO# nepegayn gaHHbIX. O000IIEH-
Hasi MHOXKECTBEHHAs pacchlika. MeTo bl J10-
THYECKOTO MPEACTaBICHUS TOMOJOTHU KOM-
MYHUKAUHMOHHOU cpenbl. OLeHka TpyloeMm-
KOCTHU nepeaaqn JAHHBIX JIA KHaCTepHBIX
CHCTEM.

JIP

I'pacdoBrie MomeTH
nporpamm

[TonsaTuss omepanuoHHOW CBsi3H, Tpada
YIOpaBIEHUS U ONEPALUOHHO-JIOTMYECKOU
ucropud. [loHsTus nHGopMaMOHHOHN CBSI3H,
nHpopmannoHHoro rpada u MHPOPMAIUOH-
HOW uctopuu. I'padbl 3aBUCHMOCTEN U Tpa-
¢b1 BnusiusA. Mcropust peanmsauuu. SpycHo-
napauiensHas ¢opma (SIID) anropurma.
Anroput™ npusenenus rpada x AIID. Ok-
BUBAJICHTHBIE IPEOOpPa30BaHUs IMPOTPAMM.
BilokxeHHBIE LIUMKIIBI U UMX aHAJIU3 Ha pacla-
pamienuBanue. Buael 3aBucuMOCTEld 1O
JJaHHBIM. 3aBUCUMOCTbH [0 pecypcam. DKBU-
BaJICHTHbIE NMPEOOPa30BaHUs IUKIIOB.

JIP

OcnoBel OpenMP

Cranmapter OpenMP. Mogens napaniensb-
Hoi mporpammbl OpenMP. JlupekTussl, on-
nu¥, QyHKIIMU ¥ TIEPEMEHHBIE OKPYKCHUS.
[TapannensHble U MOCIEIOBATENbHBIE CEK-
uuu. Jupextussr parallel, single, master.
OOmue u jokanbHbele nepeMmeHHble. [lapain-
nenbHble HuKiIbl. Pengykiusa. CunxpoHusa-
nus. ATOMapHbIE ONeparui U KPUTHUIECKUE
cekuu OpenMP. Peanuzanus OpenMP B C.

JIP

CrannmapT napasmienb-
HOTO U pacmupe/ieNicH-
HOT'O TIPOTPaMMHPO-
Banus MPI

[IporpaMmMupoBaHre MHOTOIPOLIECCOPHBIX
CHCTEM C pacIpenelieHHOW namsTbio. Mo-
nens nporpammbel MPIL. Ocobennoctu mpo-
rpaMMHUPOBAHUS MYJITHKOMITbIOTEPOB. Mo-
pi (08 MHOTOITPOIIECCHOM porpaMMbl
(SPMD). KoMMyHHKAIIMOHHBIE OTMEpaluU
JUIS. CHHXPOHHU3AIMU TaMSTH MHOTOIPOIIeC-
COpPHBIX CHCTEM C pacHpele’leHHOW nams-
Th10. CTanmapT nmporpammupoBanus Massage
Passing Interface. Peamusanuu cranmapra:
MPICH, MVAPICH, Open MPI, Microsoft

MPI. JIByxTOuedHble KOMMYHHKAIIMOHHbIE

JIP
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onepaniuu MPIl. Omepanun nepenayu mas-
HBIX THIIAa «TOYKa-TOuka». KoiaekTuBHBIC
onepanun MPI. Omnepanus 6apbepHO#l CHH-
xponmsanuu. lllupokoBemarenbHas pacchui-
ka. Omnepauun cOOpPKM U pacupeieieHus
IaHHbIX. Onepanuu KOJUIEKTUBHOM penyk-
uun. Oyuxuu MP1_Barrier, MPI_Bcast,
MPI1_Gather, MP1_Scater, MPI_Reduce.

2.3.2 3aHATHS CEeMUHAPCKOT0 THIIA

VY4eOHBIM IIaHOM HE MPEIYCMOTpPEHBI

2.3.3 JlaGopaTopHble 3aHATHUS

Ne pa- HanmenoBanue 1abopaTOpHBIX padoT ®opma Te-
0OTBI KYIIIETro KOH-
TpoJIst

1 ApPXUTEKTypHBbIE NPUHLUIIBI MOCTPOCHUSI BBIYUCIUTEIBHON Cpebl, JIP
MpeAHa3HAYEeHHOW Jis MapaliesibHbIX BBIUYMCICHUIN

2 Mopenu BeIUHCICHUN U CXEeMBI aITOPpUTMOB. AHanu3 3¢ pexkruBuoctu | JIP
JOCTHO)KEHUS TapalieIn3Ma

3 VYckopenue u 3¢ ¢GEKTUBHOCTh MPOrpamMM AJs MapajuleibHbIX Bbiuuc- | JIP
JIUTEJbHBIX CUCTEM

4 AHanu3 TpyA0€MKOCTH OCHOBHBIX OIl€palyil nepeaadyu JaHHbIX JIP

5 I'pad ynpaBnenus u onepanuoHHO-JIorudeckas ucropun. Madopma- | JIP
LUOHHBIN rpad 1 UHPOPMALIMOHHASI UCTOPUSL.

6 Spycuo-napamnensHas ¢popma (AIID) anropurma. Anroputm nipuse- | JIP
nenwus rpada k ATD

7 BnoxeHHbIe IIUKIIBI M MX aHAJIM3 HA pacnapasleIuBaHue. JIP

8 Bunael 3aBucuMoCTEN M UX BIUSHUE HA pacnapauleJuBaHue anropur- | JIP
MOB.

9 OKBUBAJICHTHBIE MPEOOPa30OBaHUS ITUKIIOB. JIP

10 Hupexrtusa parallel u ee mapamerpsr. JIP

11 PacnapannenuBanue UKIOB MO JaHHBIM. JIP

12 MatpuuHO-BEKTOPHOE YMHOXEHHE C ucrnonb3oBaHueMm OpenMP JIP, PT'3

13 CUHXpOHM3AIUS BBIYUCICHUHN JIP, PI'3

14 Pacnpenenenue BBIYMCIUTENIBHON Harpy3Kd MEXKIY MOTOKaMHU. JIP, PT'3

15 MarpuuHoe yMHOXKEHHE ¢ ucnoib3zoBanuem OpenMP JIP, PT'3

16 Pemenue cucrem JIMHENHHBIX ypaBHEHHUH ¢ ucnosb3oBanueM OpenMP. | JIP, PI'3

17 JIByxTOUYEUHbIE KOMMYHUKalMOHHbIe omnepauun MPI. JIP, PT'3

18 Konnexkrusueie oneparuu MPI. JIP, PI'3

19 Omnepanust 6apbepHON CHHXPOHU3AIINU. JIP, PT'3

20 Omneparuu cOOpKHU U pacpeiesieHus: JaHHbIX. JIP, PT'3

21 MaTpuyHO-BEKTOPHOE YMHOXKEHHUE ¢ Hcrnosb3oBaHnueM MPI JIP, PT'3

22 YMHOKEHHE pa3peKeHHOW MaTPHULIbl HA BEKTOP. JIP, PT'3

23 MatpuyHoe yMHOXeHHE ¢ ucnoib3oBanuem MPI JIP, PT'3

24 Pemenne cucrem JIMHEHHBIX ypaBHEHHMH ¢ ucnoib3zoBaHueM MPI. JIP, PI'3

25 [Touck myTeit B rpade. JIP, PI'3

[Mpumeuanue: PI'3 — pacuerHo-rpaduueckoe 3agaHue.
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2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (NMPOEKTOB)
VY4eOHBIM IUTAHOM HE MPETyCMOTPEHBI.
2.3.5 PacueTHo-rpadpuyeckune 3agaHusi

[To qucnurInHE CTYJASHTOM BBITIOJIHSIETCS OJTHO MHAUBHAYaIbHOE PacueTHO-TpaduiecKoe
3aanne — pa3padoTKa KOMIBIOTEPHON MPOrpaMMBbl, OTUET C YUCICHHBIM aHAIN30M PE3yIbTaTOB
paboThl mporpaMmbl ¥ 3GPEKTUBHOCTH pa3paOOTaHHBIX aJTOPUTMOB. TeMbl 3alaHUi IS KaX -
JIOTO CTyJeHTa pa3nudHbl. 3agada PI'3 cocTouT B mpoBepke YMEHUHN CTyACHTa U TIPOBEPKH (-
(hEeKTHUBHOCTH €TO CaMOCTOSITEILHON PaOOTHI.

Tembl 3a1aHUl €KETOTHO OOHOBIISIOTCS. OOIIas TeMaTUKa COOTBETCTBYET TeMaTHKE Jia-
0opaTOpHBIX PadoT.

IIpuMepsl pacyeTHO-TpapUUYECKUX 3aJaHUI.

Pa3paGoTaTh napamienbHbie TPOTPaMMBbI (IJIsI CUCTEM € OOIIEH WU pacTpeaeIeHHON MaMsIThIO)
JUTSL pEeILICHHS CIIEYIOMINX 3a/1ay:

1.  VYmHokenue paspexEéHHBIX MaTpuil. MaTpulla XpaHMTCS HEHyJIEBBHIMH SIEMEHTaMH
cTpoku. CpaBHUTH IPOU3BOJAUTEIBHOCTb.

2. Ilycrth nana paspeskéHHAs MAaTPUIA, PEICTABICHHAS HEHYIEBBIMU IEMEHTAMH CTPOKH.
Haiitu TpancnonupoBanHyto Matpuny. CpaBHUTh HPOU3BOJUTEIBHOCTh IPOTPaMMBbI I Mart -
pHUIl pa3HOTO pa3Mepa W IPH Pa3HOM KOJWYECTBE pabodMX MpolueccoB, 3G(HEeKTUBHOCTH MPO-
IpaMMBl U1 MaTPUIl Pa3HOTO pa3Mepa U IPU pa3HOM KOJIMYECTBE pabouMX MPOIECCOB.

3. Pemenne CJIAY meronom uckmodeHuii I'aycca. CpaBHUTH NMPOU3BOIUTENFHOCTD MPO-
rpaMMBbl JUIsl CHCTEM Pa3HOI0 pa3Mepa U NP pa3HOM KOJIMYECTBE pabOYuX MPOLECCOB.

4. Brmonuuts L U-pasioxkenue MaTpuiibl . [IpoBepUTh KOPPEKTHOCTh BBIYMCIIEHHUH, T. €.,
yro LU = A. 3aeck L — HuxHssA TpeyronbHas Matpuua, U — BepXHsis TpeyroyibHasi MaTpula.
CpaBHUTH NPOU3BOAUTEIBHOCTD IPOrPAMMBI I MAaTPUILL Pa3HOr0 pasMepa U IIPU pasHOM KO-
JUYECTBE PaOOYUX MPOLECCOB.

5. Haiitu kpaTuaiiiiye myTH MeKIy BCEMH TapaMu BEPLIMH HEMyCTOrO B3BENIEHHOTO Ipa-
da, ecau B HEM HET LIUKIJIOB OTPHUIATEIBLHOM CyMMapHON JUIMHBI, TNO0 OOHAPYXUTh HAJIUYHE
TaKUX LUKIOB. [l1s pemieHus 3aAadyu MCIOJIb30BaTh MAPAUICNIBHYIO PEAIM3aLUI0 alropuTMa
dnoiina.

6. PeanusoBaTh mapalIeNbHBIH aTTOPHTM OBICTPOIl COPTHPOBKA.

7. PeanuzoBathb HapaJIHCHBHBIﬁ AJITOPUTM COPTHUPOBKHU CJIIMAHUEM.

Ilpumepnwiii cocmas omuema o nabopamopnuix pabomax (PI'3) no kypcy
1. TuTynbHBIN JHUCT.

2. CoxepxaHue.
2.1. YMHOXXEHHE MaTpHIL.
2.1.1. TlocnenoBarenbHblii anroput™. ['pad anropurma. 3aBUCUMOCTH M BO3MOXKHOCTH
pacnapajyieuBaHus.
2.1.2. TlapamnenpHas pealn3anus A CIy4aeB JEHTOYHOTO U OJIOYHOTO pa3aelICHHs
MaTpHuil.
2.1.3. Tabnuua, oTpakarolias CPaBHUTEIBHOE BPEMS BBIMIOJIHEHUS MOCIEI0BATEILHOTO
Y MapaJlIeIbHBIX QJITOPUTMOB JIJIsl Pa3HBIX Pa3MEPOB MATPUIl Ha 2-X U 4-X siapax.
2.2. Pemienne cucreM IMHEHHBIX ypaBHEHUH MeTo1oM [aycca
2.2.1. TlocnenoBarenpHblii anroput™. ['pad anropurma. 3aBUCUMOCTH M BO3MOXKHOCTH
pacnapayienuBaHus.
2.2.2. llapannenpHas peanu3aiusi.
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2.2.3. Tabnuua, oTpakarolias CpaBHHTEIBHOE BPEMs BBITIOJIHEHUS MOCIEI0BATEILHOTO

U TIapaJuIeIbHBIX AJITOPUTMOB [UIS PAa3HBIX Pa3MEpOB MATPHUIl HAa 2-X U 4-X sapax.
2.3. AnroputMBbl Ha Tpadax.

2.3.1. TlocnenmoBaTenpHbIi anroput™. I'pad anropurMa. 3aBUCUMOCTH U BO3MOYKHOCTH
pacrnapaieTuBaHus.

2.3.2. TlapamnenbHasi peanu3aius.

2.3.3. Tabnuma, oTpakaromasi CpaBHUTEILHOE BPEMs BBITIOJHEHHS IOCIIEI0BATEIBHOTO
Y MapaJjiebHbIX AJITOPUTMOB IS pa3HbIX rpadoB Ha 2-X U 4-X sapax.

3. OoOpa3oBaTe/ibHbIE TEXHOJOTHH

[Tpu mpoBeneHNM 3aHATHIA MO JUCHUIUIMHE HCIIONB3YIOTCS CIEIyole oOpa3oBaTellbHbIE TeX-
HOJIOTHU:

— TEXHOJIOTHs Pa3HOYpOBHEro oOydeHus (nuddepeHurpoBaHHOE 00yuyeHHE);
— TEXHOJIOTHS KOJIJISKTUBHOTO B3aUMOJICHCTBUS (OPTaHW30BaHHBIN JUAJIOT, KOJUIEKTHB-
HBIN CITOCO0 00y4eHUS).

Texnonorust aganTUBHOTO 00y4eHUs (MHAMBUAYATM3UPOBAHHOE OOYUYECHHE)

Cemectp | Bua 3ansitus Hcnonb3yemble HHTEpAaKTUBHBIE 00pa30BaTeib- KomnnuecTtso
(JIL, TIP, JIP) HBIC TEXHOJIOTUH JacoB
4 JI KoMmbroTepHble Npe3eHTaluu U 00CyxIeHHe 34
4 JIP Pa360p KOHKpeTHbIX cuTyauuil (3agad), TPEHUH- 50

T 10 PELICHUIO 3a7a4, KOMIbIOTEPHBIE CUMYJIS-
1M (IIpOrpaMMHUpPOBAHUE AJITOPUTMOB), MOJTO-
TOBKa U OOCYXJICHHE JTOKJIA/I0B.

4 KCP IIposepka PI'3 2

Uroro: 86

4. OIIeHO'—IHI)Ie cpeacrea AJisl TEKYHEero KOHTpPoJId yCeBaeMOCTH U HpOME)KYTO‘[HOﬁ
arTrecranmu

4.1 ®oHA OLEHOYHBIX CPEACTB JJS NMPOBEAEHUS] TEKYLIero KOHTPOJIS

@DOoH/ OIEHOYHBIX CPENICTB JUCLHUIUIMHBI COCTOUT M3 CPEJICTB TEKYIIEr0 KOHTPOJIS BBINOJ-
HEHMsI pacueTHO-TpadUUecKuX 3aJaHui, Ta0OPaTOPHBIX pabOT, CPEACTB UTOrOBOIl aTTecTaluu
(’k3ameH B 4 cemecTpe).

OneHka ycreBaeMOCTH OCYIIECTBIISETCS MO pe3yabTaTaM:

- BBITIOJIHEHHSA JIAOOPATOPHBIX paboT;

- OTBETOB Ha TEOPETUUYECKHE BOIIPOCHI IIPH clade J1abopaTopHbIX paboT;

- OTBE€TAa Ha 3K3aMCHC ()IJ'IH BBIABJICHUA 3HAHUA W INOHUMAHUA TCOPETHUYCCKOro Marcpualia
JIACITATLTNHE ).

Hepequb 60NpoCcos, KOmopbwvle 6blHOCAMCA HA 9K3AMEH 6 4 cemecmpe

1. TIlonstue, ocHOBHBIE MIPUHIUTIBEI U 33JIa4¥ TapaieTbHOH 00paOOTKHM JTaHHBIX.
2. 3akoHBI AMJIaja u ero ciIeaCTBHS.
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I'pa¢ anroputma kak KOMIakTHas napaMmeTrpuyeckas ¢opma IpeicTaBlieHus UHpopmau-
OHHBIX CBSI3€d B NpPOTpaMMe.

NudopmannonHas HE3aBUCUMOCTD OTIEpalliii 1 BO3MOXKHOCTh MX MapajuieIbHOTO UCIIOTHE-
HUSL.

5. SpycHo-mapannensHas ¢opma rpada anropuTMa, BBICOTA, IIMPUHA, KaHOHMYecKas SIID.
6. DxBuBaTeHTHBIE TPEOOPA3OBAHHUS TIPOTPAMM.

I'padoBas moaens anropuT™Ma sl JTUHEHMHOTO Kjlacca UTEPAMOHHBIX IPOTPAMM: JIEKCHUKO-
rpaduuecKuil MOpsAOK; MPOCTHIE U JIEMEHTAPHBIE UTEPALIMOHHBIE AITOPUTMBI;

8. TlocranoBka 3amaun mocTpoeHus rpada anropuTMa M HOMCKA MOJMHOKECTB HE3aBHCHMBIX
omnepauuii B UTEpallMOHHBIX aJITOPUTMAX.

9. 3agaua oNTHMAaNBHOrO OTOOPAXEHMS MAPAIENBHBIX IPOLECCOB HA APXUTEKTYPY MHOTO-
MPOIECCOPHOMN BBEIYHUCIUTENBHON CHCTEMBL.

10. Monens mapamnensuoii nporpammer OpenMP.

11. OcuoBHbIe qupekTuBbl B onmuu OpenMP.

12. [TapannensHble U TOcnenoBarenbHble cekuu OpenMP.

13. O6mme n noxansHbIe epemennsie OpenMP.

14. Tapannensuble TUKIB M peaykus B OpenMP.

15. Cunxponuzanus noroxos 8 OpenMP.

16. Moznens MPI-nporpammer MPI.

17. ®yukuuu nnuuanusamuy u 3apepuienns MPI-mporpamMmat.

18. MPI-¢pyukuus ompezeneHns umcia IPOLECCOB B KOMMYHHKALMOHHON TpyIIIe.
19. MPI-¢yukuus ompeseneHus HOMepa IIpoliecca B KOMMYHHKAIIHOHHOH TpyIIIe.
20. MPI-dynKkuus nepenadn coOBmEHHi U JaHHBIX MEKIY TIPOIECCaMH.

21. MPI-dpyHKIHS npHeMa cOOOIIEHHH M JaHHBIX MEKITy TPOIECCAMH.

22. brokupyomue 1 HeONOKUpyIolMe QYHKIUU TIpHeMa COOOIIEHHIA.

23. ®yHKINY KOJUIEKTHBHOTO 06MeHa MPI

4.2 ®oH/A OLIECHOYHBIX CPEACTB /JJIs NMPOBedeHUs] MPOMEKYTOYHOH aTTecTaluu
4.2.1 TIpuMep TeCTOBOI0 3aJaHUS

4.2.2 Kputepuu olleHMBAHUSA K IK3aMeHY
OrneHKa «OTIUYHO»: TOYHbIE (POPMYIUPOBKH aITOPUTMOB, TEOPEM U MPaBUIIbHBIE TOKa-

3aTeNbCTBA; TOYHBIE ONPEACIICHUS] MAaTeMaTHYECKUX OOBEKTOB U SICHbIE U IPaBUJIbHBIE OIpese-
JIeHUs1 00BEKTOB, XapaKTEPU3YIOIUXCsl He(DOPMaTN30BAHHBIMY OHATUSMH.

O1eHKa «XOpOIIO»: IMPH OTBETE Ha OJIMH BOINPOC JaHbl TOYHBbIE (POPMYIHUPOBKHU ajro-
PUTMOB, TEOPEM M NPABHIbHBIE JOKA3aTEIbCTBA; TOUHBIE ONPEIEIICHUSI MAaTEMAaTHIECKUX 00bEK -
TOB U SICHBIE M NPAaBHJIBHbIE ONpeeNeHnss 00BEKTOB, XapaKTePU3yIOUINXCs HePOpMaIu30BaH-
HBIMU NOHATUSMHU; IIPU OTBETE Ha BTOPON BOIPOC MUMEIOTCS HETOYHOCTH (OPMYIUPOBKHU AIro-
PUTMOB, TEOPEM WIH MPOOEIIbI B IPABUIBHBIX JOKA3aTeIbCTBAX; HEAOCTATOYHO TOYHBIE ONpe/e-
JIEHUsl MaTEMaTUYECKUX OOBEKTOB UM HESICHBIE U HE COBCEM IPABWIbHBIE ONPEAEICHUS 00bEK-
TOB, XapaKTEPHU3YIOMUXCS HE(HOPMATN30BAHHBIMH ITOHATHIMHU.

Or1eHKa «yJIOBJIETBOPHUTEIHHO»: IIPU OTBETE HAa 00a BOIPOCAa UMEIOTCSI HETOYHOCTH (op-
MYJIMPOBKH aJITOPUTMOB, TEOPEM WIIM IPOOEIBl B MPaBUIBHBIX 10Ka3aTEIbCTBAX; HEJIOCTATOYHO
TOYHBIE ONPEIEIICHNUS] MAaTEMAaTHIECKNX 00OBEKTOB MIIN HESICHBIEC U HE COBCEM IPABUIIbHBIE OTIPE-
NeJIeHUsl 0OBEKTOB, XapaKTePU3YyOLUXCs HE(HOPMaIU30BAHHBIMU TOHATHUSIMHU.

OneHKa «HEYJIOBJIETBOPUTEIBHO»: OTCYTCTBYET OTBET XOTs Obl Ha OJAMH U3 BOIPOCOB
WU UMEIOTCS CYIIEeCTBEHHbIE HETOYHOCTH B (POPMYJIMPOBKAX AITOPUTMOB, TEOPEM, TPUBEICHBI
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HEMPaBUJIbHBIEC JI0KA3aTeIbCTBA; HEBEPHBIE OMpEAeICHUs MaTeMaTHYeCKUX 0OBbEKTOB U Herpa-
BHJIbHBIE OTIpeIeIeHUs] 00BEKTOB, XapaKTepU3yomuXcs HehopMaTn30BaHHBIMH TOHATHSIMHU.

OneHouHbIe CPENCTBA Ul MHBAJIUIOB M JIUI C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3710p O-
Bbsl BHIOUPAIOTCS C YUETOM UX MHIUBUAYAJIBHBIX NMCUXO0(PU3NUECKUX 0COOCHHOCTEI.

— IpU HEOOXOJUMOCTU MHBAJIMIAM U JIMLAM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU 37100 -
BbsI IPEIOCTABIISAETCS JOTIOTHUTEILHOE BpeMsI ISl TOATOTOBKH OTBETA HAa SK3aMEHE;

— MPU TPOBEICHUH MPOLIEAYPHl OLICHUBAHUS PE3yJIbTaTOB 00YUYEHUSI HHBATUIOB U JIUIIL C
OTpaHUYCHHBIMU BO3MOXHOCTSIMU 3[I0POBbsI MPEyCMaTPUBACTCSA HUCIIOIb30BAHNE TEXHUYECKHUX
CPE/CTB, HEOOXOIUMBIX M B CBSA3U C X HHIUBHUIYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOJUMOCTH AJIs 00YUYaIOIIMXCs C OFPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUIOB INpOILEAypa OLIEHUBAHUSA PE3yIbTAaTOB OOyYEHMs 10 JUCLUIUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO 3TaIloB.

[Iponenypa oueHHBaHUS PE3yIbTATOB OOYUYECHHS] MHBAIHAOB U JIMI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBBS IO JUCHHUIIMHE MPEeIyCMaTpUBaeT MPea0CTaBIeHHe HHPpOpMauy B
(dhopmax, afanTUPOBAHHBIX K OTPAHMYCHUSIM UX 30POBbS U BOCIPUATUS HH(POPMALIUH:

JUist Tu1 ¢ HapyILIEHUSIMU 3pEHUs:

— B I1Ie4aTHOH (opMe yBEINYEHHBIM MIpUdTOM,

— B ()OpMeE NIEKTPOHHOI'O TOKYMEHTA.

JList Ll ¢ HapyIIeHUsIMH CITyXa!

— B IIeYaTHOU Qopme,

— B popMe FIEKTPOHHOTO JOKYMEHTA.

Jnst Ui ¢ HapyUIeHUsSIMU OIMOPHO-JIBUTATEIBHOTO arnapaTra:

— B IIeyaTHOU opme,

— B (hopMe IEKTPOHHOT'O JOKYMEHTA.

JlaHHBII nlepeuyeHb MOXKeT ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00y-
YaIOMUXCSl.

5. IlepeyeHb OCHOBHOI M JONOJHHUTEIbHOH YUeOHON JUTepaTyphbl, HEOOX0AUMOMH ISl
OCBOEHNS IMCUUILIUHBI (MOYJIS)

5.1 OcHoBHasi IuTEpaTypa

1. AnronoB A.C. [lapannensHoe mporpaMMUpOBaHHE C UCIIOJIB30BAHUEM TEXHOJIOTUH
OpenMP: Yue6noe nmocobue. — M.: U3n-sBo MI'Y, 2009. — 77c.

2. Teprens B.II. [TapannenbHble BEIYUCICHHS: TEXHOJIOTHU M YUCICHHbIE METOABI. Y4eOHOe
nocobue B 4-x tomax. Tom 1. — H.HoBropona : MI31-B0 HUKETOpOACKOTr0 YHUBEPCUTETA,
2013, -239c.

3. Tenp XK. Benenue B pacnpeznenennsie anroputMmel. Mocksa, MITHMO, 20009.

5.2 lonoJHUTeIbHAS JIUTEPATYPA

1.  bapckuii A. b. [lapannensHbie ”HPOpMAIMOHHBIE TEXHOJIOTHH © yueOHOe mocodue - M. :
Wnrepuer-Yuusepcuter Mnpopmannonusix Texnonoruit : BMHOM. JlabGopatopus 3Ha-
Huii , 2007. - 502 c.

2. Duaproc I'.Il. OCHOBBI MHOTONOTOYHOTO, MApaIEIbHOTO U PACHPEAEICHHOTO MPOrpam-

mupoBanus. [lep. ¢ anrin. - M.: U3gatensckuii 1om «Bumibsimey, 2003. — 512 c.

3. A.C. AHroHOB. BBenenne B mapajielibHble BBIYUCICHHS: METOAMYeckoe mocodue // M:
MI'Y, 2002.

4.  Anronos A.C. IlapamienbHoe NIpOrpaMMHPOBAaHUE C UCTIOJIB30BAaHUEM TEXHOJIOTUU
OpenMP: Yue6Hoe nmocodue. — M.: M3n-Bo MI'Y, 2009. — 77c.

5. AntonoB A.C.. [lapamnensHoe TporpaMMHpOBaHUE C HMCIIOJIb30BaHWEM TexHonorun MPI.
VYuebHoe nmocobue - M: MI'Y, 2004. 71 c.
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6.  ApXuUTEeKTypa KOMIIBIOTEPHBIX CHCTEM U ceTeil. YueoHoe nocooue / T.I1. bapanosckasi,

B.U. Jloiixo, M.1. Cemenos, A.W. TpyOunua. M.: ®unance u ctatuctuka, 2003.

bakanoB B.M.. Ilapamiensable Beraucienus: YueOHoe nmocobue; MI'YIIN. Mocksa, 2006.

Boesoaun B.B., Boesonun Bi.B. [lapamtensasie Berauncienus. — CI16.:bXB IletepOypr,

2004. - 608 c.

9.  BoeBoaun B.B. BeruncinurenbHas MmaTeMaTuka u CTpyKTypa anroputmos.— M.: U3a-Bo
MI'Y, 2006. - 112 c.

10. Kopuees B.Jl. [TapannensHoe nporpammupoBanue B MPI. — HoBocubupck: M3n-so UBM u
MI', 2002.

11. Teprens B.II., Ctponrun P.I'. OcHOBBI napajuieiabHbIX BBIYUCICHUN NJIsI MHOTOIPOLEC-
COPHBIX BBIYHCITUTENBHBIX cucTeM. — H.HoBropon.: U3n-so HHI'Y 2003.

12. Manemmkun B. 3. Koprees B.JI. [lapamiensHoe mporpaMMHpOBaHHE MYJIBTHKOMITBIOTEPOB
: HoBocubOupck, 2006

13. boraues K. }0. OcHoBbI mapamnenbHbIx Beruuciaenuit. — M., U3a-so MI'Y, 2002.

14. Hewmmnrorua C. A. Crecuk O. U. IlapanmensHoe mporpaMMHUpPOBaHUE I MHOTOITPOIIEC-
COPHBIX BBIYUCIHUTENBHBIX cuctem. — CII6., 2002

15. Kopuees B. JI. IlapannensHoe mporpaMMupoBaHue KiactepoB : yueO. mocobue, HoBocu-
oupck, M3n-s8o HI'TY, 2008.

© N

6. IlepeueHb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH «HTep-
HeT», He00XO0AMMBIX VIS OCBOCHH S M CHUILIMHBI (MOLYJIs1)

1. MaTepI/IaJ'ILI I/IH(l)OpMaLII/IOHHO-aHaJ’II/ITI/IquKOFO LHCHTpaA 110 MapaljaCJIbHbIM BbIYUCIICHUAM
http://parallel.ru

2. Od¢unmansubiii caiitt OpenMP «Architecture Review Board». http://www.openmp.org/

3. MPI: A Message-Passing Interface Standard. Message Passing Interface Forum. — Ver-
sion 1.1. 1995. — http://www-unix.mcs.anl.gov/mpi

7. MeToauyeckue yKazaHus JJisl 00y4alONUXcs M0 OCBOEHHUIO JUCHUILIMHBI (MOIYJIA)

ITo kypcy mnpenycMOTpPEHO MNPOBEACHME JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX JAeTCs
OCHOBHOI CHCTEMaTU3UPOBAaHHBIN MaTepuall, J1abopaTOPHbIX paboT U IK3aMEHa.

Baxneiimmm sTanomM Kypca SBISIETCS CaMOCTOsITelNbHas paldoTa MO JUCHUIIMHE C
HCIIOJIb30BAHUEM yKa3aHHBIX JIUTEPATYPHBIX HCTOYHHKOB.

JUist mydiiero OCBOGHMSI AMCHMIUIMHBI Npu 3amurte JIP cTylaeHT NoKeH OTBETUTHh Ha
HECKOJIbKO BOIIPOCOB M3 JIEKIIMOHHON YacTH Kypca.

B ocBoeHuM DUCIUIUIMHBI MHBAJIUAAMU U JIMIIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbsl OOJBIIOE 3HAYCHHWE HMEET WHIAUBUIyalbHas yudeOHas paboTa (KOHCYJIbTAlUU) —
JIOTIOJIHUTEIBHOE Pa3bsiCHEHUE YUEeOHOro MaTepuana.

WHnuBuayanpHble KOHCYJbTAIMM IO MPEIMETy SBISIOTCS BaXHBIM  (aKTOPOM,
CroCOOCTBYIOIIMM MHIMBUIyTU3alMM OOy4YEeHHS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareieM H OOydarouuMcs HHBAIUAOM WJIH JIMIOM C OrPaHMYECHHBIMU
BO3MOKHOCTSIMH 37J0POBBS.

8. Hepeqenb PIHq)OpMaIII/IOHHI)IX TeXHOHOFHﬁ, HCIMOJIb3YEMbIX IIPHA OCYHIECTBJICHUHU
06pa30BaTean0r0 npouecca mo AMCIUMIINHE

8.1 IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTH.
— IIpoBepka nOMAIIHUX 3aJaHUN U KOHCYJIbTHUPOBAHUE MOCPEACTBOM JJIEKTPOHHOMU I10Y-
THI.


http://parallel.ru/
http://www.openmp.org/
http://www-unix.mcs.anl.gov/mpi
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— HMcnonw3oBaHue OJICKTPOHHBIX Hpe'j‘»eHTaL{Hﬁ IIpHu IPOBCACHUN J'IeKLII/Iﬁ " MPAKTHUICCKUX

8.2 llepeyeHb HEOOXOAUMOr0 MPOrPaMMHOIO ofecnedeHHs

1. MS Visual Studio.
2. OpenMP;
3. MPI.

9. MarepuajbHO-TEXHUYECKAS

0a3za, HeoOXoauMasi JfA  OCYyLIeCTBJIEHUS

00pa30BaTeJBLHOrO Mpouecca mo JUCHUILInHE (MOIYJII0)

MartepuanbHO-TEXHUYECKOE 00eCTieueHUe TUCIUTUIUHBI (MO-

Ne Bun pabot
JUyJis) ¥ OCHAIEHHOCTH
1. JIeKMOHHBIE 3aHATHUS JlexknnoHHast ayguTOpUs, OCHAILlCHHAs! IIPE3CHTAlMOHHOU TeX-
HUKOH (TIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCT-
BYIOIIUM MporpaMMHbIM oOecniedenueM (ITO) PowerPoint.
ayn. 129, 131, A305.
2. JlabGopaTopHsble 3ausaTus | JJabopatopusi, YKOMIUIEKTOBAaHHAsl —CIIEI[HATU3UPOBAHHBIMU
TEXHUYECKHUMH CpPEICTBAMH OOyYeHHs — KOMIIBIOTEPHBIN
KJIacC, C BO3MOXHOCTBIO MOJKIIOUEHHUS K ceTu «MHTepHeT»,
MPOTPaMMOM IKPAHHOTO YBEJIUYECHHUS U 00ECIICUYCHHBIN JTOCTY-
MIOM B AJIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpe-
ny yausepcurera (j1a6. 102-106.).
3. I'pynmnoBele  (MHAMBHU- | AynuTopus, (kaOMHET) — KOMIIbIOTEPHBIH Ki1acc
NyalbHbIE) KOHCYJbTa-
102078
4. Texymuit ~ KOHTpPOJb, | AyaIuTOpHS, MPUCTIOCOOIEHHAS Il MUCBMEHHOT'O OTBETa MPHU
MIPOMEKYTOYHAsA aTTe- | MPOMEKYTOYHOM aTTECTAINH.
CTalMs
5. CamocrositenbHast pa- | KaOuHer nmisi caMOCTOSITENBHOW pabOThI, OCHAIIEHHBIH KOM-

oora

NBIOTEPHON TEXHUKON C BO3MOXHOCTBIO IOJKIIOUEHHS K CETH
«HTepHEeTY, MpOrpaMMOi KPaHHOTO YyBEJIIMYEHHUA U obecne-
YEHHBI JOCTyIOM B  DJIEKTPOHHYIO  HMH(OPMAIOHHO-
00pa30BaTENIbHYI0 CPEAy YHUBEPCUTETA.
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