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1. llesu 1 3a7a4m U3y4eHUs TUCUMILINHBI
1.1 Heab ocBOEHUS TUCHHUILTHHBI

Henu n3ydenus 1ucUUIUIMHGI «BBeieHne B TEOPUIO NapajlieIbHbIX AJITOPUTMOBY OIIpe-
neneHsl henepaibHbIM FOCYIapCTBEHHBIM CTaHapToM Bhiciiero oopazoBanus (PI'OC BO) no
Hanpasienuto noarotoBku 02.03.02 «D@ynaaMeHTanbHble HHPOPMATHKA U HHPOPMALIMOHHBIE
TEXHOJIOTUU», B paMKaX KOTOPOTO MPENOJACTCsl TUCIUIINHA.

1.2 3apauu AMCHUILIMHBI

OCHOBHBIMU 33J1a4aMU OCBOECHMS! JUCIIUIUIMHBI SBJIETCS U3YYEHUE apXUTEKTYPBbI, TOIO-
JIOTUU Y IPUHIUIOB (PYHKIMOHUPOBAHUS MHOTOIIPOLIECCOPHBIX U MYJIbTUKOMITBIOTEPHBIX CHC-
TEM, METOJIOB pacrapajleJIMBaHUs AITOPUTMOB U CPEJCTB MMAPAUIEIBHOIO U PaCIPENEIEHHOTIO
nporpaMmmupoBanus aaroputMoB (MPI, OpenMP, MHOTOmoTo4HOE ¥ MYJIbTUKOMITBIOTEPHOE
IIPOrpaMMHUPOBAHHUE).

1.3 MecTo THCHMILIMHBI B 00pa30BaTebHOI MporpaMme

JuciunnnHa «BBeaeHne B TEOpHIO NapajljIeIbHBIX aJITOPUTMOBY» OTHOCHTCS K Bapua-
TI/IBHOﬁ qacTu 069[33T€JH)HI)IX JOUCIIUITIIINH.

Jlia u3ydeHus AUCHMILUIMHBI HE0OXOIUMO 3HAHHE OCHOB OOBEKTHO-OPHUEHTHPOBAHHOTO
HpOGKTI/IpOBaHI/Iﬂ nu HpOFpaMMI/IpOBaHI/IH, OpFaHI/I3aHI/II/I BBIYUCIUTCIIBHBIX CHUCTEM, TeOpI/II/I rpa-
¢doB.

3HaHI/I$I, HOJIy‘-IeHHI)IC HpI/I I/I3y‘~IeHI/II/I «BBCI{GHI/IG B Teopmo HapaJIJIeJII)HI)IX aJIFOpI/ITMOB)),
WCIOJNIB3YIOTCS TIPU U3YYEHUHU APYTUX JUCIHUILTUH MPOPECcCCHOHANBHOTO IUKIA y4eOHOTo IIaHa
OakanaBpa «OnTUMU3AIMSA BBIYHCIUTEIBHBIX MPOIECCOBY, «PacmpeneneHHpie 3a1a4u U ajro-
putMb», «[IporpamMmmupoBaHue B KOMIIBIOTEPHBIX CETAX», a TAKXKe MpU padoTe HaJ BHIMTYCKHON
paboToii bakanaspa.

1.4 Tlepeyens MUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHs MO JAUCHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATAMH O0CBOEHHS 00pa30oBaTe/IbHOI NPOrpaMMbl

N3yuenust JTaHHOHN y4eOHOM TUCIMIIMHBI HAIIPABICHO Ha (POPMUPOBAHHE Y 00yYaIOLINXCS
CIIEYIOIINX NPO(hecCHOHAIBHBIX KOMIIETEeHIIUH

No  |Mupekc Conepxanue Kom- B pesynbprare uzydenus: yueOHOM TUCIMILIUHBI 00Y-
LI |KOMIIE- NEeTeHIUH (WK ee YaroIUecs JOHKHBI
TEHIINU 4acTH) 3HATh yMETh Bnanets

1 |IIK-6 CI0COGHOCTBIO D) KJ1accu(uKanuio CaMOCTOSITENIBHO | METOJIaMU
(heKTHBHO pHMe- napajuieNIbHBIX BBI- | pa3pabaThiBaTh | MPOEKTHUPOBA-
HSITH Ga30BbIe MaTe- | TACTHTEIBHEIX napajyieibHble | HUS BBIYUCIIH-
MaTHIecKHe 3Hamms | CACTEM M 0COOCH- | POTPaMMBI JUlsl | TEJIBbHBIX all-

HOCTH pa3pabOTKH | MHOTONPOIIEC- | TOPUTMOB; Me-

1 uHGOpPMaIIMOHHbIE
TEXHOJIOTUH NpU
pElIeHNUH TPOEKTHO-
TEXHUYECKUX U MpU-
KJIQJHBIX 3a/1a4, CBsI-
3aHHBIX C Pa3BUTHEM
U UCTOJIb30BAaHUEM

AJIITOPUTMOB ISt
HUX; OCHOBHbBIE
¢ysaxuun OpenMP;
KOHCTPYKLIUU U
(GbyHKIIUU cTaHaap-
ta Massage Passing
Interface.

COPHBIX CUCTEM
c obmielt mams-
ThIO (MHOTOIIO-
TOYHOE npo-
IrpaMMHUpPOBa-
Hue, OpenMP);
paszpabaThiBaTh

TOJIHNKOI HC-
clieOBaHUs
nHpopmaIu-
OHHEBIX 3aBH-
CHMOCTEH B
AITOPUTME;
pacnapaie-




MH(POPMALIMOHHBIX
TEXHOJIOTUI

napajuieJbHbIe
MPOTPaMMBI IS
MYJIbTUKOMITb-
IOTEPHBIX  CHC-
TEM C UCIIOJIb-
30BaHMEM TE€X-
HoJioruu MPI.

JIUBAHMS UTE-
palMOHHBIX U
PEKYPCUBHBIX
aJITOPUTMOB

2.CTpyKTYypa H coiepKaHue TUCUUIIINHBI

2.1 Pacnpeneﬂenne TPYAOEMKOCTH JUCHUILJIMHBI 110 BUAM paﬁoT

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 4 3ad.efl. (144 yacoB), ux pacmpenerne-

HUE 10 BUJaM padoT IPEJCTaBICHO B Ta0IULIE

Bun yuebHo# paboThI Bcero | Cemectpsl (dach)
9acoB [z
KonTakTHasi paboTa, B TOM 4ucJie:
AynuropHble 3aHATHS (BCETO): 86,3 86,3
3aHATHA JTEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHbIe 3aHATHS 50 50
3aHATHS] CEMUHAPCKOTO TUIIA (CEMU- - -
Hapbl, MPAKTUYECKUE 3aHATHS)
WNnas xonTakTHas pabora:
KoHnTtposb camocTosTenbHOM paboThl | 2 2
(KCP)
[Tpomexyrounas atrectanus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM
yucie:
Kypcosasa paboma - -
Ilpopabomxka yuebnoeo (meopemuue- | 8 8
CK020 Mamepuana)
Buvinonnenue unousudyanvuvix 3a0a- | 8 8
HUl (N0020Mo8Ka cooOweHUl, npe-
3eHmayutil)
Pegepam - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
KonTpoub:
[ToaroroBka K 3K3aMeHy: 35,7 35,7
OO0mas Tpyno- Yac. 144 144
€MKOCTh B ToM uncie 86,3 86,3
KOHTAaKTHasl pa-
oora
3au.exn. 4 4

2.2 CTpYKTYpa AUCUMILIUHBI

Pacnipenenenrie BUA0B yueOHOM paObOTHI M MIX TPYIOEMKOCTH TI0 pa3zesiaM JTUCIUTTAHBI.
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Paznensl nucuuIuivHbl, n3ydyaemsie B 4 cemecTpe.

Ne HaumeHnoBanue pa3zaenos (Tem) KonnuecTBo vacos
Bcero | Aymutopnas pa6o- Bueaynu-
Ta TOpHast
pabota
J UKP | JIP CP

1 2 3 4 5 6 7

1 BBenenue 4 2 2

2 MogenupoBanue U aHaIN3 6 2 0,1 2 2
napaieIbHBIX BHIYUCICHUN

3 [Tokazarenu 3¢ pexkTHBHOCTH 6 2 0,1 2 2
napajieIbHOTO AJITOPUTMA

4 OO6m1as xapakTepucTuka me- 8 4 2 2
XaHU3MOB Tepeaun JaHHbIX.

5 I'pacoBrie Mogenu mIpo- 24 10 0,1 |10 4
rpaMm

6 Ocuossl OpenMP 24 4 14 6

7 CranpapT napajujienbHOro u 34 10 18 6

pacrpeneneHHoro mporpam-

muposanus MPI

Bcero mo pazaenaM JUCHUILTAHBI 106,3 34 0,3 50 22
KCP 2
[TonroroBka K SK3aMeHY 35,7
Hroro: 144
2.3 Conep:xanue pa3ieJioB AUCHUIIMHBI
2.3.1 3aHATHS JIEKIHOHHOTO THIIA
Ne pasnena| HanmenoBanne Coneprxanue paszena dopma
paszziena TEKYIIETO
KOHTPOJIS
1 2 3 4
1 Bsenenue ITonsaTre napajuienbHbIX BerYucieHuii. Tpe- | JIP

OOBaHUS K apXUTEKTYPHBIM IMPUHITUIIAM I10-
CTPOEHUS BBIYUCIUTENBHOU cpensl. [Tapan-
JenbHble KoMIbloTepsl U cynnepOBM. Knac-
cu(UKaIUs BBIYHUCIUTENBHBIX CUCTEM T10
®nuny. Knaccudukaiys BbIUACIUTENbHBIX
CHCTEM I10 THUITY CBA3HM MEX]y Ipolieccopa-
MU H TI0 THITY CTPOSHHSI TaMSITH: CUCTEMBI C
oOrielt u pacnpeneneHHoi namsaTeio. [Ipo-
OJeMBI OpraHu3aIuy MapalIeTbHBIX BHIYUC-
JICHUI.

2 MoaenupoBaHue u ITonsTHE MOAEIIN BEIYHUCICHHUH H CXEMBI aJl- JIP
aHaJM3 NapajyieNbHBIX | ropuT™Ma. AHaIN3 3 PEKTUBHOCTH TOCTHXKE-
BBIYUCIICHUH HUS mapajuien3ma. OeHKa MaKCUMalTbHO

BO3MOHOT'0 MapajuieaInu3Ma.
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[Toxazarenu 3¢ dek-
TUBHOCTH TTapajlieIib-
HOTO JITOPUTMA

[Tonsatuss yckopenus, 3¢pdexkTuBHOCTH WU
crouMoctu. [Ipumep BBIYMCIICHHS YaCTHBIX
CYMM II0CJIEJOBAaTEIbHOCTU YHUCIOBBIX 3HA-
yeHniH. OneHKa MaKCUMaJIBHO JIOCTH)KUMOTO
napajuienusma. 3akoHbl AMpans u I'ycras-
cona-bapcuca. AHanu3 MacmTabupyeMocTH
napauIeIbHBIX BEIYUCICHUN.

JIP

OO01as xapakrepu-
CTHKa MEXaHHW3MOB
nepeaayn JaHHbIX.

ANTOPUTMBI MAapIIPYTH3AINH: ONTUMAIIEHEIC
U HEONTHMAJbHBIE, JICTCPMUHHPOBAHHBIC W
ajanTuBHble. Meroabl  IIOKOOPAMHATHOU
MapHipyTu3anui. MeToasl Iepeaavyd J1aH-
HBIX: TIepeaada cooOIIeHUI U Tepeaada ma-
KeTaMu. AHaIU3 TPYJOEMKOCTH OCHOBHBIX
orepanuil nepesayn JaHHBIX: MEKIY IBYMs
IpoIeccopaMu CeTH, OT OJIHOTO IMPOoIeccopa
BCEM OCTaJIbHBIM ITPOLIECCOPAM CETH, OT BCEX
MPOLIECCOPOB BCEM. 3aBUCHUMOCTH TPYJI0EM-
KOCTH TIepeaydl JaHHBIX OT TOTOJIOTHH Ce-
TH: KOIIBIO, peuieTka-Top, runepky6. [Tons-
THE W XapaKTePUCTHKA TPYIOEMKOCTH
00001eHHOM Mepenaun JaHHbIX. O00O0IIeH-
Hasi MHOXKECTBEHHAsI pacchlIka. MeTobI JIo-
THYECKOTO TPEACTABICHUS TOIOJOTHH KOM-
MYHHKAITMOHHOHW cpenpl. OleHKa TpyaoeM-
KOCTH TIepeaaun JaHHBIX ISl KJIaCTEPHBIX
CHCTEM.

JIP

I'padoBbie Mosienu
nporpaMm

[TonaTHs omepanMOHHOW CBs3W, Tpada
YOpaBIEHUS M  ONEPALlMOHHO-JIOIMYECKON
uctopuu. [lonsiTus nHPOpPMAIIMOHHOH CBA3H,
UHPOpPMaLMOHHOTO rpada U MHPOpMaIOH-
HOM ucropuu. I'padsl 3aBUCcUMOCTEN U Trpa-
¢w1 BusiHuA. Mcropus peanuszauuu. SpycHo-
napajuiensHas gopma (AIID) anropurma.
Anroput™m npuBeneHus rpada k AID. Dk-
BUBAJICHTHBIE MPEOOpPa3OBaHUs IMPOTPaMM.
BrnojxeHHBIE IIUMKIIBI M UX aHAJIU3 Ha paclna-
payenvuBanue. Bupl 3aBucuMocTeil o
JaHHBIM. 3aBUCUMOCTh IO pecypcaM. JKBH-
BaJICHTHbIE MpeoOpa30BaHMsl IIUKIIOB.

JIP

OcuoBsl OpenMP

Cranmaptel OpenMP. Mogens mnapasniens-
HoM mporpaMMbl OpenMP. Jlupextussl, omn-
UY, QYHKIUA U TIEpEMEHHbIE OKPY)KEHHUS.
[TapamienpHble M TOCIENOBATENIBHBIE CEK-
nuu. JupextuBbl parallel, single, master.
OO6ume u nokaipHble NepeMeHHble. [lapan-
nenpHble TUKIB. Penykuums. CuHXpoHHU3a-
1us. ATOMapHbIE ONEpallui U KPUTHUECKHE
cexkuuu OpenMP. Peanuzanus OpenMP B C.

JIP
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Cranpapt napasuienb-
HOTO U pacrpesiesieH-
HOT'O NPOrpaMMHUpPO-
BaHus MPI

IIporpaMMupoBaHue  MHOTOINPOLIECCOPHBIX
CHUCTEM C paclpelesieHHON mnaMsThio. Mo-
nens nporpamMmmbel MPL. Ocobennoctu mpo-
rpaMMUPOBaHUS MYJIbTHKOMIIbIOTEPOB. Mo-
bi (5313 MHOTOIPOLIECCHOM IIPOrpaMMbl
(SPMD). KoMMyHUKaIlMOHHBIC OIEpaIiuu
JUIsl CUHXPOHHU3ALIUK NaMATH MHOTOIpOLEC-
COpPHBIX CHCTEM C pacHpeesieHHON mams-
Tht0. CTaHapT IporpaMMupoBanusi Massage
Passing Interface. Peanuzamum crangapra:
MPICH, MVAPICH, Open MPI, Microsoft
MPI. JIByxTOoueuHble KOMMYHHUKAI[MOHHBIE

JIP

onepauun MPIL. Onepanuu nepempauu JaH-
HBIX THUMa «TOYKa-Toukay. KolekTuBHbIC
oneparuu MPIL. Onepauusi 6apbepHOil CHH-
xponusanuu. lllupokoBemarensHas paccoui-
ka. Omnepanuu cOOpKM U pacmlpeesieHus
naHHbIX. Onepanuu KOJUIEKTUBHOM peayK-
un. Oynkuuun MPI_Barrier, MPI_Bcast,

MPI_Gather, MPI_Scater, MPI_Reduce.

2.3.2 3aHATHS CEMUHAPCKOT0 THIMA

V4eOHBIM IJIAaHOM HE npeayCMOTPCHBI

2.3.3 JIaGopaTopHbIe 3aHATUS

Ne pa-
0OTEI

HanmenoBanue nabopatopHbix paboT

®dopma Te-
KYLIETO KOH-

TpOJIS

ApPXUTEKTYpHBIE TPUHIUIIBI IOCTPOCHUS BBIUUCITUTENBHOU CPEbL,
MpEeTHA3HAYECHHOW JIJIS MapayIeIbHBIX BEIYUCICHUN

JIP

Mojenu BIYMCICHUN U CXeMbI aIrOpUTMOB. AHaIM3 3(h(HEeKTHBHOCTH
JOCTHKEHMS TTapajljieIu3ma

JIP

yCKOpeHI/IC )51 3(1)(1)CKTI/IBHOCTL nporpamm Ui nmapaJjuiCJIibHbIX BBIYHC-

JIUTCIBHBIX CUCTEM

JIP

Ananuz TPYAOEMKOCTHU OCHOBHBIX onepauﬂﬁ nepeaaun JaHHbIX

JIP

I'pad ynpaBnenus u onepanmoHHo-nornyeckas uctopuu. Mudopma-
LIUOHHBIN Tpad 1 HHPOPMAITUOHHAS UCTOPHSL.

JIP

Spycno-napamnensHas popma (AI1D) anropurma. AIropuT™ npuse-

nenus rpaga k AID

JIP

Brno)xeHHbIE IMKIIBI U UX aHAIIM3 Ha pacnapajicJIiBaHUC.

JIP

Buasl 3aBucUMOCTEN M UX BIUSHHE Ha pacnapayiCJIMBaHUC aJIrOpUT-

MOB.

JIP

OKBUBaJICHTHEIC Hp606p330BaHI/IH ITUKJIOB.

JIP

10

Jupextuna parallel u ee mapametpsl.

JIP

11

PacnapamienuBanye UKIOB MO JaHHBIM.

JIP

12

MaTpHUuHO-BEKTOPHOE YMHOXKEHHE ¢ UCToIb30BaHueEM OpenMP

JIP, PT'3

13

CuHXpOHM3AINS BBIYUCICHHI

JIP, PI'3

14

Pacnipenenenue BEIYUCIUTEIBLHON HATPY3KU MEKY IIOTOKAMM.

JIP, PT'3

15

MarpudHoe yMHOXEHHE ¢ ucnoyib3oBaHueM OpenMP

JIP, PI'3
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16 Pemenue cucrem IMHEHHBIX ypaBHEHU ¢ ucnoyib3oBanueM OpenMP. | JIP, PI'3
17 JIByXTO4YeUHBIE KOMMYHUKAIMOHHBIC onieparuu MPI. JIP, PI'3
18 Konnexrususie onepamnnu MPIL. JIP, PI'3
19 Omneparust 6apbepHON CHHXPOHU3AITUH. JIP, PI'3
20 Omnepanuu cOOPKU M pactpeIeICHUs TaHHBIX. JIP, PT'3
21 MaTpu4HO-BEKTOpPHOE YMHOXKEHHUE ¢ UCIob3oBaHueM MPI JIP, PI'3
22 YMHOK€EHUE pa3peKECHHON MaTPULIbI HA BEKTOP. JIP, PI'3
23 MarpuuHoe yMHOXEHHE ¢ Ucnoyib3oBaHueM MPI JIP, PI'3
24 Pemrenne cucreM JTMHENHHBIX YpaBHEHUH C UCToab30BaHueM MPI. JIP, PI'3
25 [Touck myreit B rpade. JIP, PI'3

[Ipumeuanue: PI'3 — pacuetHO-Tpaduueckoe 3aqanue.

2.3.4 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
VY4eOHBIM IJIAaHOM HE MIPEAYCMOTPEHBI.
2.3.5 PacueTHo-rpadguueckue 3aaHus

[To aucuMIIMHE CTYIEHTOM BBIMOTHSETCS OJHO MHIUBUIYaIbHOE pacueTHO-Trpaduyeckoe
3a/1aHne — pa3pabOoTKa KOMIBIOTEPHOMN MPOTrpaMMBbl, OTYET C YUCICHHBIM aHAIN30M PE3YJIbTaTOB
paboTsl nporpamMmbl U 3G (HEKTUBHOCTH pa3pabOTaHHBIX alrOpUTMOB. TeMbl 3aJaHMil IS Kax-
JIOTO CTyJIeHTa pasnuvHbl. 3agada PI'3 cocTouTt B MpoBepKe YMEHHH CTyJEHTa U MPOBEPKH -
(hEeKTUBHOCTH €T0 CaMOCTOSITEIbHON PaOOTHI.

Tembl 3amanuii exerogquo oOHOBsIIOTCA. OOIIas TeMaTUKa COOTBETCTBYET TEMATHKE Jia-
OOpaTOpHBIX padoT.

IIpumepsnl pacueTHO-TPaPUIECKUX 3aJAHUI.

Pazpabotare napajienbHble IPorpaMMbl (JUIsI CUCTEM ¢ O0ILEei MM pacrpeieIeHHON MaMAThIO)
JUISL pEeIIEHUs CIEAYIOINX 3a/1ay:
1. VYwmHOXeHHME pa3peKCHHBIX MaTpHll. MaTpuia XpaHUTCS HEHYIEBBIMU DIEMEHTAMU
cTpoku. CpaBHUTH NPOU3BOAUTEINHHOCTD.
2. Tlycth naHa paspexéHHas MaTpPMIA, IPEICTABICHHAS HEHYIEBBIMU 3JIEMEHTAMU CTPOKH.
Haiitn TpancnoHnpoBaHHyto mMaTpunly. CpaBHUTH IIPOU3BOJUTENBHOCT IPOTPAMMBI JUJISl Mat-
pHII pa3HOro pa3Mepa U MpH Pa3HOM KOJIMYECTBE PabOYMX MPOLECCOB, F3PPEKTUBHOCTh MPO-
TpaMMBbI JIJIsl MaTpUIl pa3HOTrO pa3Mepa U MpU pa3HOM KOJIMYECTBE pabOUnX MPOLIECCOB.
3. Pemenne CJIAY metonom uckmrouenmii ['aycca. CpaBHUTBH IIPOM3BOJMTENLHOCTD MPO-
IpaMMBI JIJIs1 CUCTEM Pa3HOTro pa3Mepa U IpU pa3HOM KOJIMYECTBE PabOYMX MPOLECCOB.
4. Bwmonnuts L U-pasznoxenne marpuibl. [IpoBepuTh KOPPEKTHOCTh BBIYMCIEHHH, T. €.,
uyto LU = A. 3nech L — HWKHSSA TpeyroibHas maTpuiia, U — BepXHsis TpeyrojbHas MaTpHIIa.
CpaBHUTB IPOU3BOAUTENBHOCTH TPOrPAMMBI 111 MaTPUILl pa3HOTO pa3Mepa U IIPU Pa3HOM KO-
JUYECTBE PAOOUYMX MPOIIECCOB.
5. Haiitu xparyaiiime myTd MEXIy BCEMH TapaMu BEPUIMH HEMYCTOrO B3BELIEHHOTO Ipa-
¢a, eciiu B HEM HET IIUKJIOB OTPULIATEILHOW CYMMapHOM JUIMHBL, JINOO OOHAPYXHUTh HAJINYHE
TaKUX LUKIOB. [[1s pemeHus 3aja4yd MCIOJIb30BaTh NApAIUIEIBHYI0 PEAIM3aLUI0 aIropuTMa
dnonaa.

6. Peanu3oBaTh napaienbHbI aITOPUTM OBICTPON COPTHPOBKH.
7. Peanu3oBaTh MapaJuIENbHbIN AITOPUTM COPTHPOBKH CIIUSHHEM.

Ipumepnsiii cocmag omuema o 1abopamopuwvix pabomax (PI'3) no xypcy
1. TuTynpHBIHA JUCT.

2. CopnepxaHnue.




2.1. YMHOXEHHE MaTPHII.
211 TlocnenoBatenbHbli aropuT™. I'pad anropurma. 3aBUCUMOCTH U BO3MOXKHOCTH
pacnapasuieIMBaHusl.
212. TlapannenpHas peaau3alys Ui CIy4aeB JIGHTOYHOTO U OJIOUHOTO pa3/ieleHus
MaTpuil.
213. Tabuuua, oTpakaroliasi CpaBHUTEIBHOE BPEMsI BBIIIOJIHEHUS 110CIIEA0BATENBLHOIO U
napajieNIbHBIX aJlTOPUTMOB JJISl pa3HBIX pa3MEpPOB MATPHIL Ha 2-X U 4-X Apax.
2.2. Pemenue cucreM TUHEHHBIX ypaBHeHUI MmeTonoM ["aycca
221 TlocnenoBatenbHblid aroput™. I'pad anropurma. 3aBUCHIMOCTH U BO3MOKHOCTH
pacnapasuieIMBaHusl.
222. TlapamienbHas peanu3anus.

223. Tabnuua, oTpakaromiasi CpaBHUTEIBHOE BPEMsI BBIIIOJIHEHUS ITOCIIEA0BATEILHOTO U

napajuieNIbHBIX aJITOPUTMOB JJIsl pa3HBIX pa3MEPOB MATPHIL Ha 2-X U 4-X spax.
2.3. AnroputMbl Ha Tpadax.

231 TlocnenoBatenbHblid ArOpuT™M. ['pad anropurma. 3aBUCKMOCTH U BO3MOXKHOCTH
pacrapasuieIMBaHusl.

232. llapamnenpHas peann3aliusi.

233. Tabmuiia, oTpakaromas CpaBHUTEIHPHOE BPEMsI BHITTOJIHEHUS TIOCTICIOBATEIIBHOTO U
napauIebHBIX aJITOPUTMOB JIJIsl Pa3HbIX rpad)oB Ha 2-X U 4-X s/Ipax.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnH 3aHATUI TIO JUCIUILTHHE UCTIONB3YIOTCS CIEAYIOIIIe 00pa3oBaTeIbHbIE TeX-
HOJIOTHH:

— TEXHOJIOTHS pa3HOYpOBHETO 00ydeHus (auddepeHupoBanHoe 00yueHue);

— TE€XHOJIOTUA KOJIJICKTUBHOT'O BSaI/IMO)IGfICTBHSI (OpFaHHSOBaHHBIﬁ Anajior, KOJIJIEKTHUB-
HBIN c1I0CO0 00y4eHMS).

TexHOoMOTHA aJanTUBHOTO 00yUYeHUs (MHINBUIYAIM3UPOBAHHOE 00yUEHHUE)

Cemectp | Bup3zanstus | Vcnonbs3yemble HHTEpaKTUBHBIE 0Opa3oBarenb- | KommuectBo

(JI, TIP, JIP) HbIE TEXHOJIOTUU 4acoB
4 J KomMmnbroTepHbie pe3eHTalnuu 1 00CyxaeHne 34
4 JIP Paz0op KOHKpEeTHBIX CUTyalMi (3a7a4), TPEeHUH- 50

T 110 PELIEHUIO 3a]a4, KOMIIBIOTEPHBIE CUMYJISI-
1uu (MporpaMMHpOBaHUE AJITOPUTMOB), TOATO-
TOBKa U 00CYX/I€HUE JOKJIAI0B.

4 KCP IIposepka PI'3 2

Hroro: 86

4. OueHo4YHbIEe CPeACTBA A5 TeKYIIero KOHTPOJIsA YCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluM

4.1 ®oHA OLEHOYHBIX CPeICTB IS MPOBEAeHHs TeKYLIero KOHTPOJIs

cDOHI[ OLCHOYHBIX CPCACTB AJUCHUIINIMHBI COCTOUT U3 CPCACTB TCKYIICTO KOHTPOJISA BbIIIOJI-
HEHUsI pacdyeTHO-TpauUecKuX 3aJaHuii, 1a00paTOPHBIX pabOT, CPEACTB UTOTOBOM aTTECTAIIUH
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(7x3ameH B 4 cemecTpe).
Or1ieHKa yCIIEBAEMOCTH OCYIIIECTBIISICTCS TI0 PE3yJIbTaTaM:
- BBITIOJIHEHUS TAOOPaTOPHBIX PadoT;
- OTBETOB Ha TEOPETUYECKHE BOIIPOCHI IIPHU Cllave J1abOpaToOpHBIX padoT;
- OTBETa Ha PK3aMeHe (/151 BBISABICHHS 3HAHUS M MOHUMaHHSI TEOPETUYCCKOI'O MaTepuaa
JTUCIIUATIITAHBI ).

Hepeueﬂb 60NpPOCO8, KOMopbvle 6bIHOCAMCA HA IK3AMEH 6 4 cemecmpe

=

HOHS[TI/IC, OCHOBHBIC ITPUHIMAIIBI X 3a1a491 napaJmenLHoﬁ O6pa6OTKI/I JaHHBbIX.

no

3akoHBI AMJalia ¥ €ro CJIE€ACTBUSL.

I'pad anroputma Kak KOMIaKTHas napaMeTpuueckas popma rnpeacraBaeHus HHPoOpMaIH-
OHHBIX CBSI3€il B Mporpamme.

WNudopmanronHas He3aBUCUMOCTD OTIEPAaliii M BO3MOKHOCTh MX MapaJiIeIbHOTO UCTIOJIHE-
HUS.

SpycHo-napaiensHas ¢popma rpada anaroputMma, BbICOTa, MIUPUHA, KaHOHUYecKas SI1D.
DKBUBAJIEHTHbIE IPEOOPA30BAHUSI IPOTPAMM.

No o &

I'padoBas Mmojenp anropurMa JUist JMHEHHOTO Kilacca UTEPALlMOHHBIX IPOTrPaMM: JIEKCUKO-
rpaduuecKuil MOpsI0K; MPOCThIE U AIEMEHTAPHbIE UTEPALIUOHHBIE AJITOPUTMBI;
[TocTraHoBKa 3aaun OCTPOCHUS Tpada aNropuT™Ma U MOUCKA IMOAMHOKECTB HE3aBUCUMBIX
OIepalvii B UTEPALIMOHHBIX AJTOPUTMax.

oo

9. 3agaua onTMMaIBLHOrO OTOOPAXKEHHS MAPAILIEIbHBIX HPOLECCOB HA APXUTEKTYPY MHOTO-
MPOLECCOPHOM BBIYUCIUTEIbHOW CUCTEMBI.

10. Mogens napaniensHoii mporpammel OpenMP.

11. OcuoBHEBIC TupekTHBBI U o OpenMP.

12. [TapannensHbie U TOcTeAOBaTENbHBIE ceKIIu OpenMP.

13. O6mue u noxansHele IepemenHsie OpenMP.

14. [TapannensHbie TUKIBI U peaykius B OpenMP.

15. Cunxponuszanus notoxos 8 OpenMP.

16. Moznens MPI-nporpammsr MPI.

17. ®ynkuny naunuanusamyy 1 3asepiuenus MPI-nporpammet.

18. MPI-¢ynkiuus onpeneneHus yucia MpoueccoB B KOMMYHHKALMOHHOM IpyIIIe.
19. MPI-¢ynkuus onpeneneHus HoMepa Ipolecca B KOMMYHHKALMOHHOM IpyIIIe.
20. MPI-dyHkius nepegaun cooOIeHU 1 TaHHBIX MEKIY IPOIeCcCaMH.

21. MPI-¢ynkuus npuema cooOIIeH it M TaHHBIX MEK/IY TPOIIECCAMH.

22. BIOKMpYOIIUE U HEONOKUpyIomue (yHKIMHU IPUEMa COOOIIEHHUI.

23. ®yHKIMY KOJUIEKTHBHOTO 06MeHa MPI

4.2 ®oHJ OLIEHOYHBIX CPe/ICTB A5 NPOBeIeHNs MPOMEXKYTOYHOI aTTecTanuu
4.2.1 TIpumep TeCTOBOIO 3aJaHUS

4.2.2 Kputepun oulleHUBAHHUSA K IK3aMeHy
OreHKa «OTJIMYHO»: TOUHbIE (POPMYIHPOBKH AJITOPUTMOB, TEOPEM U MPABUIIbHBIEC JOKa-

3aTeNIbCTBA; TOUHBIE OIPEIEIEHUs] MaTEMaTUIECKHX O0OBEKTOB U SICHBIE U MPABUIIbHBIE OIpejie-
JeHus 00BEKTOB, XapaKTEPU3YIOLINXCS He(hOpManu30BaHHBIMU MTOHATHUSMHU.

OrneHka «XOpoIIo»: MpH OTBETE HAa OJMH BONPOC JIaHBl TOYHBbIE (POPMYIMPOBKH ajiro-
PUTMOB, TEOPEM U IPABUWIbHBIE JOKA3aTEIbCTBA; TOUHBIC ONPEIEIECHUS MaTEMAaTHUYECKUX 00bEK-
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TOB U SICHbIE M NPAaBUJIbHBIC ONPEAEICHUs O0BEKTOB, XapaKTEPU3YIOIUXCA HePOPMaTH30BaH-
HBIMU TOHATHAMM; IIPU OTBETE Ha BTOPOM BOIPOC MMEIOTCSI HETOUYHOCTH (DOPMYJIMPOBKU aJIro-
PUTMOB, TEOPEM WJIM NPOOEIBI B MPABUIIBHBIX J0KA3aTEJIbCTBAX; HEJOCTATOUHO TOYHBIE ONpee-
JICHUs MaTeMaTUYeCKUX OOBEKTOB MJIM HESICHbIE U HE COBCEM IPaBHJIbHBIE ONpEAETICHUs 00beK-
TOB, XapaKTepU3yIOIUXcs HeOpMaTU30BaHHBIMU OHATUSAMH.

OreHka «yJIOBIIETBOPUTEIHHOY: TIPU OTBETE HA 00a BOMPOCA UMEIOTCSI HETOYHOCTH (hop-
MYJIHPOBKH aJITOPUTMOB, TEOPEM WJIM TPOOEIBI B MPaBHIBHBIX JOKA3aTEIbCTBAX; HEJOCTATOYHO
TOYHBIE OIPEICIICHUS] MATEMAaTHYECKIUX OOBEKTOB MM HESACHBIC U HE COBCEM MPABUIIBHBIE OIpe-
JeNeHust 0OBEKTOB, XapaKTEPU3YIOINXCsl HePOPMaTH30BaHHBIMU TOHSATHSIMU.

OrneHka «HEYJIOBJIETBOPUTEIBHO»: OTCYTCTBYET OTBET XOTs OBl Ha OAMH M3 BOIPOCOB
WA UMEIOTCS CYIIECTBEHHBIE HETOYHOCTH B (DOPMYIHPOBKAX alrOPUTMOB, TEOPEM, TIPUBEICHBI

HCIIPAaBHUJIBHEIC NOKA3aTCIbCTBA; HCBCPHBIC OIMPEACIICHUA MAaTEMAaTHYCCKUX 00BEKTOB U HEIIpa-
BUJIBHBIC OIIPCACIICHUA O6”I>€KTOB, XapPaKTCPUIYIOIIUXCA HG(bOpMaJH/I?;OBaHHI)IMI/I IIOHATHUAMMU.

OreHouHBIE CpeACTBa /A1 MHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3]10pO-
BbsI BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IIpy He0OXOAMMOCTH MHBAIUAAM H JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3710pO-
Bbs NPCAOCTABIIACTCA JOMMOJHUTCIIBHOC BPpEMS JI IIOATOTOBKH OTBETA HA OK3aMCHC,

— IIpU MIPOBENICHUHU MPOLEYPbl OLICHUBAHUS PE3yJbTaTOB O0Y4YEHHsI MHBAJIHUIIOB M JIUIL C
OIrpaHM4YCHHBIMH BO3MOXXHOCTSAMU 3J0POBbA MPEAYCMATPUBACTCA HCIIOJIb30BAHHUEC TCXHUYCCKHUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIUBHIYAILHBIMH OCOOCHHOCTSIMH;

— MPY HEOOXOUMOCTH ISl OOYYAIOIINXCSI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 370POBBS
Y WHBAJIUJIOB NpOLEAypa OLEHUBAHUS PE3YJIHTATOB OOYYEHHUS IO AUCIUIUIMHE MOXKET MPOBO-
JUTHCA B HECCKOJIBKO 3TaIlOB.

ITponienypa oneHMBaHUsI PE3yJIbTATOB OOYYEHMs] WHBAIMJOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 3[I0POBbSI IO JUCHMIUIMHE MPEayCcMaTpUBaeT MpenocTaBleHne nHopMaluu B
¢dopmax, aTanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/0POBbS U BOCHPUATHS UH(OPMAIIIH:

Jlnist a1 ¢ HapyIeHUsIMH 3pEHUS:

— B I1€4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO JJOKYMEHTA.

JUnist a1 ¢ HapyIeHUsIMU CllyXa:

— B IIe4aTHOU opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

s man ¢ HapyIeHrussMH OITOPHO-JBUIaTEIbHOTO aNapara:

— B Ie4aTHoM (opme,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00Y-
YJAFOIITIXCSI.

5. IlepeyeHb OCHOBHO¥ M 1I0NOJIHUTEJILHOI Y4eOHOM JUTEPATYPHI, He0OX0AUMON 115
OCBOCHUSI JUCHUIJIMHBI (MO1YJIs1)

5.1 OcHoBHas JiuTEpaTypa

bumur, B.A. IlapajiienbHble BBIYUCIEHHS ¥ MHOTOIIOTOYHOE TIporpammupoBanue / B.A. buur. -
2-e u31., uctp. - Mocksa : Harmonanensiit OtkpeiTeiiit Yausepcuter «MHTYUTy, 2016. - 311 c. : un.,
cxeM. - bubnuorp. B xH. ; To xe [Onexkrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428948

BrruncnurensHas MaTemMaTuka 1 cTpykrypa anroputMos / B.B. Boesoaun; Bi. B. BoeBoauH ;
Mock. roc. ya-T uM. M. B. JlomoHOcCoOBa. - 2-¢ u3., ctep. - [M.] : U3narenbcTBo
MockoBckoro ynusepcurera , 2010. — 166 ¢ (8+2 3k3.)



http://biblioclub.ru/index.php?page=book&id=428948
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3. OCHOBBI BEICOKOTIPOM3BOIUTEIBLHBIX BRIUUCICHUH : yueOHOe mocodue / K.E. Adanacres, C.B.
Cryxoinos, B.B. Mansiienko u zip. - Kemeposo : KeMepoBckHii rocyapCcTBEHHBIM YHUBEPCUTET,
2012. - T. 2. TexHonoruu napayieabHOro nporpaMmmupoBanus. - 412 c. - ISBN 978-5-8353-
1246-7 ; To xe [DnexTpoHHbIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=232204

4. Tomnopkos, B.B. Monenu pacnpeieieHHbIX BIYMCICHHUH [ JIeKTpOHHBIN pecypc] :
moHorpacdus / B.B. TomopkoB. — DinekTpoH. gaH. — Mocksa : @usmarnurt, 2011. — 320 c.

— Pexxum nocryna: https://e.lanbook.com/book/2339.

5.2 JlonoJiHUTEIbHAS JIUTEPATypa

1. AnexceeB, A.A. OCHOBBI TapaJUICTBLHOTO MPOTPAMMHPOBAHMSI C UCIIOJIb30BaHUEM Visual
Studio 2010 / A.A. Anekcees. - 2-¢ u3., uctnp. - Mocksa : HartnonanbHbid OTKPBITHII
VYuusepcurer «MMTHTYUT», 2016. - 332 c.
http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1

2. Typanpuyk, K.A. IlapajieabHoe nporpammupoBanue ¢ nomomuibio s3bika C# / K.A. Typanpuyk. - 2-
€ u3 M., ucnp. - Mocksa : Haunonansuelid OTkpbiTeiid YHUBepcuTeT « MHTYUT», 2016. - 190 c. : un. ;
To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429098

3. Hemmurorun, C.A. Beenenue B mporpammupoBanme Ha kinacrepax / C.A. Hemurorus. - 2-e u3.,
uctp. - Mocksa : Hanmonanensiii OTkpeiTeiil YHUBepcuret « AHTYUT», 2016. - 247 c. : cxem.,
ui. ; To xe [Dnekrponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429082

J1y1st OCBOCHHMS TUCITUIUIMHBI MHBAJIUAAMHM U JIMIIAMH C OTPAHHMYECHHBIMUA BO3MOKHOCTSIMH 37I0POBbBS
UMCIOTCS U3JIaHHS B DJIEKTPOHHOM BHJIC B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMAX

1. ObC UznarenncTBa «Jlanp» http://e.lanbook.com ,

2. OBC «YHuBepcureTckas 6nbaroTexa oHaiiH» www.biblioclub.ru ,

3. OBC «Opaiit» http://www.biblio-online.ru ,

4. OBC «ZNANIUM.COM» www.znanium.com,

5. BBC «BOOK.ruy» https://www.book.ru

6. IlepeueHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «AHTep-
HeT», He0OXOAMMBIX /JIsl OCBOCHHMS TUCHUILINHBI (MOIYJI51)

1. MaTepI/IaJ'IBI I/IHQ)OpMaHI/IOHHO-aHaJ'II/ITI/ILIeCKOFO HOECHTpa I10 MapaJlJICJIbHBIM BbIYHUCICHUAM
http://parallel.ru

2. Odunmansnerii caiit 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. MeToguueckue yKa3aHus s 00y4YAIOIIUXCS 10 0CBOCHHUIO THCIIUIITUHBI (MOTY/JIs1)

[Io xypcy mnpeaycMOTpEHO MNpOBEACHUE JIEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JAETCs
OCHOBHOH CHCTEMAaTU3UPOBAaHHBIN MaTepual, JJabOpaTOpHbIX paboT U 3K3aMeHa.

BaxnelmmM sTanmoM Kypca SBISETCS CaMOCTOATENbHas padoTa MO JUCIUILIMHE C
HCIIOJIb30BAHHUEM YKA3aHHBIX JIMTEPATYPHBIX HCTOUYHHUKOB.

JUig mydniero OcBO€HUS! AUCHMIUIMHBI NpU 3ammre JIP cTyneHT AO0mKEeH OTBETUTHh Ha
HECKOJIbKO BOIIPOCOB U3 JIEKIIMOHHON 4acTH Kypca.

B ocBoeHnn AMCHUIUIMHBI MHBAJIUAAMM U JIMLIAMHU C OTPAHUUYEHHBIMH BO3MOKHOCTSIMH
310pOBbsl OOJBIIOE 3HAYEHHE HMEeT HWHAWBHyajdbHas y4yeOHass paboTa (KOHCYIbTAllUM) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOTro MaTepuania.

I/IH)II/IBI/IHyaHI)HBIe KOHCYJbTalUM 110 MPCIAMETY ABJIIOTCA BaXHBIM (i)aKTOPOM,
CHOCOGCTBYIOH_II/IM HHAUBUAYAJIU3allun OGYIIGHI/DI 1 YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTa
MEXJy IpernojaBaresieM U OOy4yarollUMCs HWHBIMIAOM WM JMIOM C OrpaHMYCHHBIMU


http://biblioclub.ru/index.php?page=book&id=232204
https://e.lanbook.com/book/2339
http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1
http://biblioclub.ru/index.php?page=book&id=429098
http://biblioclub.ru/index.php?page=book&id=429082
https://www.book.ru/
http://parallel.ru/
http://www.openmp.org/
http://www-unix.mcs.anl.gov/mpi

BO3MOXXHOCTAMHU 3J0POBbBA.
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8. Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HUCIOJIB3YEMBIX IIPH OCYLIECTBJICHHUHU
06p330BaTeJIbHOF0 nmpouecca mo IMCIuIlJInHEe

[Tepeuens MHGOPMAITMOHHBIX TEXHOIOTHA.
— IIpoBepka noMalmHuX 3aJaHUi U KOHCYJIbTUPOBAHUE [TOCPEACTBOM 3JIEKTPOHHOM MOYTHI.
Hcnosb30BaHUE 3IEKTPOHHBIX MPE3CHTALMI ITPU TPOBEACHUH JICKIHUA U MPAKTUYECKUX 3AHATUM.

8.1 IlepeyeHb HEOOXOAMMOTI0 MPOTPAMMHOI0 00ecTeYeHusl

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

9. MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ

0aza, HeoOXoamMasi UIA  OCYHIECTBJICHHA

00pa3oBaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOLYJII0)

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obOecrieueHue JAUCHUITIIMHBI (MO'

No Bun paGor
JIyJis) 1 OCHAIIICHHOCTh
1. JlexuuoHHble 3aHATHS | JIeKIMOHHASI ayIUTOpUS, OCHAIIICHHASI TPE3EHTAI[MIOHHOM TeX-
HUKOH (IPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK) U COOTBETCT-
ByIOIIMM NporpaMMmHbIM obecnieueHueM (I10) PowerPoint.
ayn. 129, 131, A305.
2. Jlaboparopusble 3ansaTus | JlJaboparopus, YyKOMIUIEKTOBaHHAs CIEIUATHU3UPOBAHHBIMU
TEXHUYECKHUMHU CPEICTBAMU OOyYeHUS — KOMITbIOTEPHBIH
KJIacC, C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT»,
MIPOrpaMMOi SKPaHHOTO YBEJIIMUEHUS U O0CCIIEYeHHBIN J10CTY-
IIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO Ccpe-
ny yauBepcutera (;1a0. 102-106.).
3. I'pynnoBble  (MHAMBH- | AyauTopus, (KaOMHET) — KOMIIbIOTEPHBIH Kilace
nyajabHbIE) KOHCYJbTA-
117041
4. Tekymmii  KOHTpOJb, | AyAuTOpUs, IPUCTIOCOOIEHHAS [T MUCbMEHHOTO OTBETA MPH
MIPOMEKYTOYHAsT aTTe- | MPOMEKYTOUHOUW aTTECTAIIH.
cTanus
5. CamocrosrenbHas pa- | KabuHer uisi caMoCTOSTENbHON pabOThl, OCHAILIEHHBIH KOM-

oora

NBIOTEPHON TEXHUKON C BOZMOXKHOCTBIO MOJKIFOUEHHS K CETH
«MHTEpHET», IPOTPAMMOI SKPAaHHOTO YBEIMYEHHUSI M oOectie-
YEHHBIH  JIOCTYIIOM B  DJIEKTPOHHYIO  MH(OpMAIMOHHO-
00pa30BaTeNbHYIO CPely YHUBEPCUTETA.




