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1. ey v 32724 M3yYeHUs TUCIUTLIMHBI (MOLYJIsI)
1.1 Ileanb ocBOEHUS JUCIHTUILIHHBI

[{enu n3ydeHust IMCUUIUIMHBI «BBeeHNe B TEOPUIO MapaJUIEIbHbIX aITOPUTMOBY OIpe-
neneHsl (eaeparbHbIM roCyIapCTBEHHBIM CTaHaapToM Bbiciero oopasosanus (GI'OC BO) no
HarpasieHuto noarotoBku 02.03.02 «®dynaameHTanbHbie HHGOPMATHKA U UHPOPMAIIMOHHBIE
TEXHOJIOTUN», B paMKaX KOTOPOTO MPENOJaeTCsl TUCIUIINHA.

1.2 3apauy AMCHUILINHBI

OCHOBHBIMU 33/Ja4aMH OCBOCHMSI IUCLUIUIMHBI ABJISETCS U3yUYEHUE apXUTEKTYpPBI, TOIIO-
JIOTMM ¥ IPUHIUIIOB (PYyHKIIMOHUPOBAHHSI MHOTOIPOLIECCOPHBIX M MYJIbTUKOMIIBIOTEPHBIX CHC-
TEM, METOJOB PACIAPAIIJICIIMBAHNS AITOPUTMOB M CPEACTB NapAJUIEIBbHOIO U PACIIPEACIEHHOTO
nporpaMMmupoBanus anroputMo (MPI, OpenMP, MHOronorouHoe M MyJIbTHUKOMIIBIOTEPHOE
IIPOrpaMMHUPOBAHUE).

1.3 MecTto qucuuminHbl (MoayJis) B 06pa3oBaTe/ibHOI MporpaMmme

Jucuumnmna «BBefieHre B TEOPUIO MapalIeNIbHBIX aJTOPUTMOBY» OTHOCHTCS K
BapuaTUBHOMU yacTu Osioka b1.

Jis u3ydeHus MUCHUIUIMHBI HEOOXOIMMO 3HaHHE OCHOB OOBEKTHO-OPHEHTHPOBAHHOTO
MPOEKTUPOBAHUS M MPOTPAMMHUPOBAHUS, OPTaHU3AIMH BBIUYMCIUTEIFHBIX CUCTEM, TEOPHH Tpa-
¢doB.

3HaHus, OTYYCHHbIE TIPU U3y4eHUH «BBeeHrne B TEOPHIO MapauIeIbHBIX aITOPUTMOBY,
WCTIONB3YIOTCS TIPH U3YYCHUH JIPYTUX TUCHUIUIMH MPO(PECCHOHATBHOTO NUKJIA Y4eOHOTO IJIaHa
OakanaBpa «OnTUMH3AIMS BBIYUCIUTENBHBIX HpOIECcCOBy, «PacmpeneneHHble 3a1a4ll U ajro-
puUTMEIY, «IIporpaMMupoBaHe B KOMITBIOTEPHBIX CETSAX», a TAKXKE MPH padoTe HaJ BBHITYCKHOM
paboToii ObakanaBpa.

1.4 MepeveHb IIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs IO TUCHUILINHE (MOTYJIIO),
€O- OTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM
NPOrpamMmbl

N3yuenust faHHOHN y4eOHOM TUCIMITIIMHBI HAIIPaBIeHO HAa (POPMUPOBAHHE Y O0yUAIOIIUXCS

CHEAYIOIMX NMPO(ecCHOHATBHBIX KOMIIETCHIUI
Ne  |Mupekc CopepxaHue KOM- B pesynbrare uzyueHus yaeOHON AUCHUILINHBI 00y -
L. |[Komme- NEeTeHUUH (WK ee YAIOIUECS JTOJIKHbI
TEHIUHU 4acTH) 3HATh YMETh Bragers
1 | [IK-6 CTIOCOBHOCTHIO 3)- CrocoObl CaMOCTOSITEILHO | METOgaMU
(bexTHBHO TIpHMe- IPUMEHEHHUS paspabarbiBaTh | MpoekTHUpoOBa-
HSTh 6a30BEIC MaTe- | 0A30BBIX napajuleIbHble | HUS BBIUUCIIH-
MaTHueckue 3pamms | MATEMATHYECKHX MIPOrpaMMBbI 111 | TeJIbHBIX ajl-
u undopmanHonHpe | SHAHAH 1 MHOTONPOLIECCO | FOPUTMOB; Me-
TeXHONOTHHU PH HHq)opMauHOH-U P-HBIX CHCTEM C | TOLUKOH HC-
pellieHmH poekTHo- | HPIXTEXHONIOIHH B o01ieil maMAThIO | cle10BaHUA
TeXHHUecKnX 1 pu- | NAPAVIETbHBIX (MHOTOIIO- uHpopmaIu-
KIAIHBIX 3374, cBsi- | BPIAUCTMTEIBHBIX | TOUHOE OHHBIX 32BH-
3aHHBIX ¢ pasBuTHeM | CHCTEMAX MIPOrpaMMHUpOBa | CUMOCTEH B
Y UCIOJIb30BAaHUEM - e, OpenMP); | anropume;
paspabatbeiBaTh | pacnapaie-




MH(POPMAITOHHBIX
TEXHOJIOTHUI

rapajieiabHbIe
MPOrpamMMBbl JJIst
MYJIBTUKOMIIBIO-
TEPHBIX CUCTEM C
HCMOJIb30BAHUEM

texuosioruu MPI.

JIUBAHMS UTE-
PaIllMOHHBIX U
PEKYPCUBHBIX
AITOPUTMOB,
CBSI3aHHBIX C
pa3BUTHEM U
HCII0JIb30Ba-

HHUEM,
nH(pOpMaIIOH-
HBIX
TEXHOJIOTHH

2.CTpyKTYypa U cojieprKaHue TUCUHTILITHHBI
2.1 PacnipeesieHue TPY10€eMKOCTH JUCIHUIJIMHBI 10 BUIaM padoT

OO11ast TPYI0EMKOCTh JUCHUILTHHBI cocTaBisieT 4 3au.ea. (144 yacoB), ux pacmpenese-
HUE T10 BHJIaM paboT MPECTABICHO B TAOJHIIE.

Bun yuebnoit paboTbl Bcero Cemectpsl (4achr)
4acoB 7

KonTakTHasi padoTa, B TOM 4HCJIe€: 86,3 86,3
AymuTtopHbIe 3aHATHs (BCEro): 84 84
3aHsATHs JEKIIMOHHOTO TUTIA 34 34
JlaGopaTopHble 3aHATHS 50 50
3aHATHS CEMHUHAPCKOTO TUIa (CeMHu- - -
Hapbl, MPAKTUICCKUE 3aHATHSA)
WHuas koHTakTHAs paboTa.
KonTtposas camocTosaTenbHOM paboThl 2 2
(KCP)
ITpomesxkyrounast arrectranus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 22 22
YyHcJIe:
Kypcosas paboma - -
Ipopabomka yuebnozo (meopemuue- 8 8
CKO2O Mamepuaia)
Buvinonnenue unousudyanvhuix 3a0a- 8 8
nuti (nooecomoska coobwenuil, npe-
3enmayuil)
Pechepam - -
[ToAroToBKa K TEKYIIEMY KOHTPOJTIO 6 6
KoHTpoJib: oK3aMeH | 9K3aMeH
IloAroToBKa K 3K3aMEHY: 35,7 35,7
Oo6mas Tpyno- Yac. 144 144
€MKOCTh B Tom uncie 86,3 86,3

KOHTaKTHasl pa-

0ora

3au.en. 4 4

2.2 CTpyKTYypa AUCHUIIUHBI

PaCHpe,Z[C.HCHI/IC BUJI0OB yqe6H0171 pa6OTLI " UX TpPYAOCMKOCTH I10 pa3acyiaM IUCHUIIINHBI.



Paznensl nucuuniavbel, n3ydaembie B 4 cemMecTpe.
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Ne HaunmenoBanmue pasneno (Tem) KomnuecTBo yacoB
Bcero | Aynuropnas pa6o- Bueaynu-
Ta TOpHAs
pabora
JI HUKP | JIP CP
1 2 3 4 S 6 7
1 BBenenue 4 2 2
2 MoaenupoBaHue U aHAIH3 6 2 0,1 2 2
napauIeJIbHbIX BRIYUCICHUN
3 [Tokazarenu 3¢ pexkTHBHOCTH 6 2| 01 2 2
NapajuieJIbHOrO aJropuT™Ma
4 OO6m1as xapakTepucTuka me- 8 4 2 2
XaHU3MOB Tepeaun JaHHbIX.
5 I'pacdoBrie Mogenu mpo- 24 10 0,1 10 4
rpaMm
6 OcuoBeIOpenMP 24 4 14 6
7 CranpapT napajjiesbHOro U 34 10 18 6
pacipeeIeHHOTO TIpoTrpam-
mupoBanus MPI
Bcero mo pa3aenam TUCHUIUTHHBI 106,3| 34 0,3 50 22
KCP 2
IToaroToBKa K 3K3aMeHY 35,7
Htoro: 144
2.3 Conep:xanue pa3ieioB TUCHUTLINHBI
2.3.1 3aHATHSA JIEKIHOHHOTO THIIA
Ne paznena HanmenoBanmne Conepxanue pasnena ®opma
pasnena TEKYIIETO
KOHTPOIIS
1 2 3 4
1 Beenenue [TonsiTre napawienbHbix Berancnenui. Tpe- | JIP
0OBaHUS K apXUTEKTYPHBIM IPUHITUTIAM T10-
CTpOEHHS BBIYUCIUTENbHON cpensbl. [lapar-
JenbHble KoMIbloTepsl u cynepOBM. Kiac-
cuduKalys BEHIYUCTUTEILHBIX CUCTEM 10
Onuny. Knaccudukanust BBIMUCTUTEIBHBIX
CHUCTEM 10 TUITY CBSI3U MEX]Y MpoIieccopa-
MU ¥ TI0 THITY CTPOCHHUS ITAMSITH: CHUCTEMBI C
o01eit 1 pacnipenenenHoi namsTero. I[1po-
OJIeMBbI OpraHU3aIuY TapaJUICTBHBIX BBIYHC-
JICHUM.

2 MonenupoBaHue u [ToHsiTHE MOAETH BBIYMCIICHUI U CXEMBI al- JIP
aHaJIN3 MapaJlJIeNIbHBIX | TOpUTMa. AHANMNU3 3PPEKTUBHOCTU JOCTHXKE-
BBIYHUCTICHUI Hus napamienusMa. O1eHKa MaKCUMaJIbHO

BO3MOXKHOT'O TTapaJuIeIu3Ma.
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[Tokazarenu 3¢ dek-
TUBHOCTH MTapaijiCjib-
HOTO aJTOPUTMA

[Tonstus yckopenwus, 3p(PEeKTUBHOCTH U
ctouMocTh. [Ipumep BBIYMCIEHUS YaCTHBIX
CYMM TMIOCJIE€IOBATEIbHOCTU YWCIOBBIX 3HA-
yeHui. O1ieHKa MaKCUMaJIbHO JTOCTHKHUMOTO
napajienusma. 3aKkoHbl AMians u I'ycras-
cona-bapcuca. Ananu3 macmrabupyemocTu
NapajIeIbHbBIX BBIYMCICHHIA.

JIP

OO6mas xapakrepu-
CTHKa MEXaHU3MOB
nepenavyn JaHHBIX.

AJNTOPUTMBI MapIIPyTHU3AIUN: ONTUMATbHBIC
U HEONTHUMAaJIbHBIC, JICTCPMUHUPOBAHHBIC H
aganTuBHbIE. MeToapl  NMOKOOPAMHATHOU
MapHipyTuzanui. MeTojsl nepeaadd JaH-
HBIX: TIepeiaya COOOIICHHI U Tiepe/iayda na-
KeTaMH. AHaJIU3 TPYJAOEMKOCTH OCHOBHBIX
oriepariii mepeaayu NaHHbIX: MEXIY IBYMS
MPOIIECCOPaMU CETH, OT OJHOTO MpoIeccopa
BCEM OCTaJIbHBIM IIPOIIECCOPaM CETH, OT BCEX
MPOIIECCOPOB BCEM. 3aBUCUMOCTh TPYI0EM-
KOCTH TIepeau JaHHBIX OT TOTIOJIOTHH Ce-
TH. KOJIBIIO, pelIeTKa-Top, runepkyo. [Tons-
THE W XapaKTePUCTUKA TPYJOEMKOCTH|
0000111eHHOM TTepeaaun JaHHbIX. O000IIeH-
Hasi MHOKECTBEHHAs pacchlika. MeTOIbI J10-
THYECKOTO IIPEICTABIICHHS TOIIOJIOTHU KOM-
MYHHKAITMOHHOH cpepl. OIeHKa TPYI0eM-
KOCTH TIepeau JaHHBIX JUIS KJIACTEPHBIX
CHCTEM.

JIP

I'pacdoBrie MOmETH
porpaMm

[lonatus omepauMoOHHOM CBs3u, TIpada
YIPaBICHUS U ONEPALUOHHO-IOTMYECKON
uctopud. [loHsTHS HHPOPMALIMOHHOH CBA3H,
nH(pOopMaMoHHOTO Tpada 1 HHPOPMAITHOH-
HOl ucropuu. I'padel 3aBucUMOCTEH U rpa-
¢b1 BusiHuA. Mctopus peanuzanuu. SIpycHo-
napayuienbHas ¢opma (SAI1D) anropurma.
Anroputm npusenenus rpada k AID. Dk-
BUBAJIEHTHBIE  IPEOOpa30BaHUs IPOrpamMM.
BiosxeHHBIE IMKIIBI M UX aHAJIU3 Ha pacma-
panenuBanue. Buibl 3aBUCUMOCTEN TTO
JaHHBIM. 3aBUCHMOCTH I10 pecypcaM. JKBU-
BaJICHTHbIE IPE0OpPa30BaHUS IIMKIIOB.

JIP

Ocnossr OpenMP

Crangapter OpenMP. Mogens mapaienb-
Hoii iporpammbl OpenMP. JlupexTussl, or-
MY, QYHKIUU U TIEPEMEHHBIE OKPY>KEHUSI.
[TapannenbHble W MOCIEI0BATENIbHBIE CEK-
un. J{upextusnbr parallel, single, master.
O6mue u nokanbHbIe epemeHHbie. [lapar-
JenbHble UUKIBL. Pemykums. CHHXpOHU3a-
1Usl. ATOMapHbIE OTIepaIlii U KPUTHIECKUE
cekiuu OpenMP. Peanuzanus OpenMP B C.

JIP
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7 | Cranpapr napamiens- | [lporpammupoBanue  Muorompoueccopusx|  JIP
HOI'O U pacIpeaeIIeH- CUCTEM C paCIpeieIICHHOW INaMAThio. Mo-
HOT'O MPOrpaMMHPO- nenb nporpammbl MPI. OcobGennocT mpo-
Banus MPI IPAMMHUPOBAHMS MYJIbTUKOMIIBIOTEPOB. MO-
nenb MHOT'OIIPOIIECCHOM [IpOrpaMMel
(SPMD). KoMMyHHKaIlMOHHBIC  OIEpaIHH
JUISl CAHXPOHHU3ALMH ITAMSITH MHOTOIIPOLIEC-
COpPHBIX CHCTEM C paclpeieiieHHOW nams-
Th10. CTaHgapT nporpaMMupoBanus Massage
Passing Interface. Peanusanuu cranmapTa:
MPICH, MVAPICH, Open MPI, Microsoft
MPI. JIByxTO4Ye4yHBIE KOMMYHHKAIIMOHHBIE
onepauuu MPI. Onepanuu nepenauu gaH-
HBIX THUIIA «TOYKa-TOYKa». KoJJIeKTHUBHBIE
onepannu MPI. Onepanus 6apbepHO CHH-
xponuszanuu. lllnpokosemarenbHas pacchui-
ka. Onepanuu cOOpKH U pacHpenesieHus
naHHbIX. Onepanuy KOJUIEKTUBHON peayK-
uu. Oynkuuun MP1_Barrier, MP1_Bcast,
MPI1_Gather, MPI1_Scater, MPI_Reduce.
2.3.2 3aHATHS CEMUHAPCKOT0 THMA
Y4eOHBIM MJIAHOM HE MPEAyCMOTPEHBI
2.3.3J1aGopaTopHbIe 3aHATHSA
Ne pa- HaumenoBanue 1a00paTopHBIX paboT dopma Te-
0O0TEI KYILETO KOH-
TPOJIS
1 ApPXHUTEKTYpHBIE IPUHIUIIBI TOCTPOCHUSI BBIYMCIUTEIBHON CPENBI, JIP
IIPEIHA3HAYEHHOW JIUIS apaJIJIeIbHBIX BEIYMCICHUN
2 Mogenu BBIYUCICHUHN U CXeMbI aITOpUTMOB. AHanu3 3¢ dekTuBHocTH | JIP
JOCTHKEHUS Tapajienu3ma
3 VYckopenue u 3pGeKTHBHOCTb MPOrpamMM JUIsl apaienbHbIX Beruuc- | JIP
JIUTEIBHBIX CUCTEM
4 AHaJIi3 TPYI0EMKOCTH OCHOBHBIX ON€palluii Iepeadn JaHHbIX JIP
5 I'pa¢ ynpaBnenus u onepanuoHHo-ioruueckas ucropuu. Mudpopma- | JIP
UOHHBIN Tpad 1 MHPOPMAITMOHHAS UCTOPHSL.
6 SApycHo-napamnensHas dopma (AIID) anropurma. Anroputm npuse- | JIP
nenus rpaga x AP
7 BiioeHHbIe IMKIIBI ¥ UX AaHAJIW3 Ha pacliapajuleIMBaHKE. JIP
8 Bunel 3aBucuMoOcCTel 1 UX BIMSIHUE Ha pacniapajuienuBanue anroput- | JIP
MOB.
9 OKBHBAJICHTHbIE TPE0OPa30BaHUS IIUKIIOB. JIP
10 JlupextuBa parallel u ee napamerpsl. JIP
11 PacmapasienuBanye MUKIOB MO JaHHBIM. JIP
12 MaTprU4HO-BEKTOPHOE YMHOXEHHUE C UCN0JIb30BaHueM OpenMP JIP, PT'3
13 CHUHXpOHU3ALIUSI BBIYUCICHUI JIP, PI'3
14 Pacrnipenenenrie BEIYUCIUTEIbHON HATPY3KH MEKY ITOTOKAMH. JIP, PT'3
15 MaTpuuHOe YMHOXEHHE ¢ ucnob3oBanueM OpenMP JIP, PI'3
16 Penrenue cucTeM JTMHEHHBIX YpaBHEHHH ¢ rcrionb3oBanrem OpenMP. [ JIP, PT'3
17 JIByXTOYeUHBIE KOMMYHUKAMOHHBIE oneparu MPI. JIP, PI'3
18 Kosnektusnbie onepanun MPI. JIP, PT'3
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19 Omnepartiyist 6apbepHOI CHHXPOHU3AINH. JIP, PI'3
20 Omnepaiyy cOOPKH U pacupeaeseHHs JaHHbIX. JIP, PI'3
21 MaTpr4HO-BEeKTOPHOE YMHOXEHHUE ¢ ucnoyib3oBanueM MPI JIP, PT'3
22 YMHOKEHUE Pa3peKEHHON MAaTPUILIbI HA BEKTOP. JIP, PI'3
23 MaTpuyHoe YMHOX€EHHE ¢ ucnosb3oBanueM MPI JIP, PI'3
24 Pemenne cucrteM TMHEHHBIX ypaBHEHHH ¢ ricniojb3oBanueM MPI. JIP, PI'3
25 [Tonck myTeii B rpade. JIP, PT'3

[Ipumeuanue: PI'3 — pacueTHO-Tpaduueckoe 3aqanue.
2.3.4 IlpuMepHasi TEMATHKA KYPCOBBIX padoT (MPOeKTOB)
Y4eOHbIM MJIAHOM HE MPEIyCMOTPEHBI.
2.4PacyeTHO-TpauyecKue 3aJaHUs

[To pucrumuvHe CTYAEHTOM BBIMOJIHSIETCS OAHO MHAMBHUAYAJIbHOE pacueTHO-Tpaduieckoe
3a/laHue — pa3paboTKa KOMIIBIOTEPHOU MPOTrpaMMbl, OTUET C YHUCICHHBIM aHAJIN30M PE3yJIbTaTOB
paboTel mporpamMmbl U 3PPEKTUBHOCTH pa3pabOTaHHBIX AITOPUTMOB. TeMbl 3aaHuN IS Kax-
JIOTO CcTyneHTa pa3nuyHbl. 3amada PI'3 cocTouT B poBepKe YMEHHIA CTyJIEHTa M MPOBEPKH (-
(hEeKTUBHOCTH €T0 CaMOCTOSITEIbHON PaOOTHI.

Tembl 3aganuii exxeroqHo oOHOBIstOTCS. OOMas TeMaTHKa COOTBETCTBYET TEMAaTHKE Jia-
OopaTopHBIX padoT.

2.4.1 Tlpumepsl pacueTHO-rpapuyecKHX 3aJaHUI.

Paspabotars nmapajienbHbie MporpaMmbl (11 CHCTEM ¢ OOIIEH WK pacipeieICHHON MaMsIThIO)
JUIS PEIlieHus CIEeIYIOIUX 3aay:

1. YMHOXEHHE pa3pe)KéHHBIX MaTpuL. ManI/II_Ia XPAHUTCA HECHYJICBBIMUA 3JICMCHTAMU
CTPOKH. CpaBHI/ITB IMPOU3BOAUTCIbHOCTD.

2. Tlycts nana pa3pexkeHHas MaTpUI, IPEACTABICHHAs HEHYJIEBBIMU 3JIEMEHTAMHU CTPOKH.
Haiitu TpancnonupoBanHyto Matpuily. CpaBHUTH MPOU3BOAUTEIBHOCTH IPOrPaMMBbI JUIsl MaT-
pHUIl pa3HOTO pa3Mepa U MpH pa3HOM KOJIMYeCTBE padouMx MpoleccoB, 3(P(PEeKTUBHOCTH Mpo-
IpaMMBl 111 MaTPUIL Pa3HOTO pa3Mepa U MpH pa3HOM KOJIMYECTBE pabounx MPOLECCOB.

3. Pemenue CJIAY mertonoM uckmouenunii I'aycca. CpaBHUTH IPOU3BOIUTENLHOCTD IIPO-
TPaMMBI JJIsl CUCTEM Pa3HOTO pa3Mepa U MpU Pa3HOM KOJUYECTBE pabOUHX MPOIIECCOB.

4. Bemonnuts L U-pasnoxenne Matpuibl . [IpoBEpUTh KOPPEKTHOCTL BBIYHCICHHIA, T. €.,
yto LU = 4. 3neck L — HmxHsIs TpeyronpHas Matpuia, U — BepXHss TpeyrojbHas MaTpHIia.
CpaBHUTH MPOU3BOAUTEIBHOCTH MPOTPaMMBbI JIJIsl MATPUIL] Pa3HOTO pa3Mepa U MPH pa3HOM KO-
JMYECTBE pabOUYMX MPOILIECCOB.

5. Haiitu kpartyaiiluye myTH MeKIy BCEMH IapaMH BEPLIMH HEMYCTOrO B3BEIIEHHOTO Ipa-
¢a, eciii B HEM HET LIMKJIIOB OTPHUIATENbHON CyMMapHON AJUHBI, TUOO OOHAPYXUTh HAJIM4Ke
TaKuX LUKIOB. JUUIAd pelleHHs 3aJadd UCIOJIB30BaTh MAPAIUICIIBHYIO PEAM3alUi0 allrOpUTMA
dioiina.

6. Peanu3oBaTh HapaieIbHbBIA AITOPUTM OBICTPOM COPTHPOBKH.
7. Peann3oBaTh MapauIeNbHBIA aITOPUTM COPTUPOBKHU CIHMSHHEM.

Ilpumepnuiii cocmas omuema o rabopamopnuvix pabomax (PI'3) no xypcy
1. TurynbHBIH JTUCT.

2. Copnepxanue.

YMHOKEHNE MaTpHIL.

[TocnenoBarenbHbIN anroput™. ['pad anroputma. 3aBUCHIMOCTH ¥ BO3MOXKHOCTH
pacrapaieIuBaHusl.

ITapannensHas peanu3aius JIsl CIydaeB JIEHTOYHOTO W OJIOYHOTO pa3/ielieHUs] MaTPHII.

Tabmuia, oTpaxaromas CpaBHUTEIHLHOE BPEMS BBHITIOJTHEHHS MTOCIIE0BATEIHHOTO 1
MapauIeILHBIX AJITOPUTMOB JUTS Pa3HBIX Pa3MEpOB MAaTPHIl Ha 2-X U 4-X sijipax.
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Pemienue cucrem JIMHEHHBIX ypaBHEHU MeTo10M ["aycca
[TocnenoBarenbHbli anroput™. I'pad anroputma. 3aBUCUMOCTH U BO3MOXKHOCTH
pacnapaieIuBaHus.
[TapannenpHas peanu3anus.

Tabnuua, oTpaxaronas CpaBHUTEIHHOE BPEMsI BHIIIOJIHEHHUS TIOCIIEJOBATEILHOTO
U TapajuielbHbIX aITOPUTMOB Ui Pa3HbIX pa3MepOB MATPUIl Ha 2-X U 4-X siipax.
AnroputMmsl Ha rpadax.
[TocnenoBarenbHblil anroputm. ['pad anroputma. 3aBUCUMOCTH U BO3MOXKHOCTH
pacrapaiieuBaHus.
[TapannenwsHas peanuzanus.
Tabnuia, oTpaxaroriasi CpaBHUTEIBHOE BPEMs BBITIOJHEHUS MOCIE10BATEIbHOTO
U TapajuIeTIbHBIX AITOPUTMOB JUIS pa3HbIX IrpadoB Ha 2-X U 4-X siapax.

3. OOpa3oBaTejibHbIE TEXHOJIOTHH

[Tpu npoBereHNY 3aHATHH 110 TUCIUITIMHE UCTIONB3YIOTCS CIeIyIOIue 00pa3oBaTeIbHbIC TEX-
HOJIOTHH:

— TEXHOJIOTHs Pa3HOYpOBHEro ooy4eHus (auddepeHunpoBaHHOe 00yUCHHUE);

— TEXHOJIOTHSI KOJUIEKTHBHOTO B3aUMO/ICHCTBHUS (OpraHU30BaHHbBIH JHAJIOT, KOJUICKTHB-
HBIA c110c00 00yUCHHS).

TexHOJI0rHsI aIalTUBHOTO 00yueHHUs! (MHIMBUIYaTn3UPOBAHHOE 00YUCHHUE)

Cemectp | Bup3anstus | Hcnonbszyemble HHTEpakTUBHBIE OOpa3oBarenb- | KonnuectBo

(JI, ITP, JIP) HBbIE TEXHOJOTUU 4acoB
4 JI KommbroTepHbie Mpe3eHTaMN U 00CYKIeHNE 34
4 JIP Pa360p KOHKPETHBIX CUTYyanuii (3a1a4), TPEHHUH- 50

'Y 110 PEUICHUIO 3a71a4, KOMIIbIOTEPHBIC CHMYJISI-
1uu (IpOorpaMMHUpPOBAHUE ATOPUTMOB), TIOJTO-
TOBKa M 00CY>KJIEHUE JOKJIAI0B.

4 KCP [Iposepka PI'3 2

Hroro: 86

4. OueHoYHbIe CPeACTBA JUIA TEKYIIero KOHTPOJIsl yCIeBaeMOCTH 1
NMPOMEKYTOYHOM aTTeCTAMHA

4.1 DoHJ OLIEHOYHBIX CPpEACTB 1Jisl NPOBEACHUS TEKYIICT0 KOHTPOJISA

@DOHJ OIEHOYHBIX CPEACTB AUCIHILTUHBI COCTOUT U3 CPEJCTB TEKYIIETO KOHTPOJS BBIMOJI-
HEHUsI pacyeTHO-TpapUUECKUX 3aJaHuM, JJa0OpPaTOPHBIX padOT, CPEJACTB UTOTOBOM aTTECTAIIMHU
(ax3ameH B 4 cemecTpe).

OLeHKa ycreBaeMOCTH OCYILIECTBIISIETCS 110 PE3yJibTaTaM:

- BBINIOJIHEHUS J1a00paTOPHBIX PadoT;

- OTBETOB HA TEOPETUUYECKUE BOMPOCHI IPH caue J1abopaTOpHBIX padoT;

- OTBETa Ha dK3aMeHe (JIJ1s1 BBISABJICHUS 3HAHUS M IOHUMAHHS TEOPETUYECKOTO MaTepuaa
JUCITUTLIAHBI).

4.1.1 TlepeyeHb BONIPOCOB, KOTOPbIe BHIHOCATCS HA IK3aMeH B 4 cemecTpe

1. TlonsTne, OCHOBHBIE MPUHIMIIE M 33a4H NapaielbHOi 06pabOTKH JaHHEIX.
2. 3akoHbl AMJaNa U ero CleICTBHI.
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['pad anropuTma Kak KOMIaKTHAs MapameTpudeckas popma rnpeacTaBieHust HHOpMaIH-
OHHBIX CBSA3€H B IIpOrpamme.

WNudopmanronHas He3aBUCUMOCTD ONIepalrii 1 BO3MOKHOCTh MX MMapauIeIbHOTO HCIIOJIHE-
HUSL.

SpycHo-napamensHas ¢popma rpada anroputMma, BEICOTa, MIMPUHA, KaHOHWYecKas SAI10.

['padoBas Mmoaenp anroputTMa AJis TMHEHMHOTO Kjacca UTEPallMOHHBIX MPOTrpaMM: JIEKCUKO-
rpaduyueckuil MOpsI0K; MPOCTHIE U dJIEMEHTapHbIE UTEPALMOHHBIE AITOPUTMBI;

ITocTanoBka 3aaa4u IMOoCTpOCHUA rpa(ba AJIropuTMa 1 1OoucCKa 1oJMHOKCCTB

4
6. DkBHBaJEHTHbIE IPEOOPA30BAHMUS IIPOTPAMM.
HE3aBUCHMBIX OIEpaLuii B UTEPALIMOHHBIX aJITOPUTMAX.

3&,[[3‘13 OIITUMAJIBHOI'O 0T06pa)KCHI/IH mapalyICJIbHBIX ITPOLECCOB HA apXHUTCKTYPY MHOI'O-
HpOHCCCOpHOﬁ BBIYMCIIMTEIILHON CHCTEMEI.

10. Mozens napasiensHoii mporpammel OpenMP.

11. Ocunosusie mupexTussl 1 o OpenMP.

12. IMapannensHusie u nocienosarenbHbie cekiun OpenMP.

13. O6mue u noxansuele nepemennsie OpenMP.

14. TapannenbHble LUKIBI U penykuus B OpenMP.

15. Cunxponusamus notokos 8 OpenMP.

16. Mozaens MPI-nporpammsr MPI.

17. ®ynkuny nannmanusamuy 1 3asepiuenus MPl-nporpammst.

18. MPI-¢ynxuus onpeeneHus yucia IpoLeccoB B KOMMYHHKALMOHHOM TPYIIIIE.
19. MPI-pynkuus onpenenenus HoMepa IpoLecca B KOMMYHUKAIIMOHHOM TPyIIIIE.
20. MPI-¢yskius nepenaun cOOOIIEHNH U JAHHBIX MEKTY HPOLIECCAMH.

21. MPI-dynkius mpruema COOOIICHUH U TaHHBIX MEX]Y MPOIECCAMU.

22. brokupyromue 1 HeGIOKUpyromue GYHKIMHI IIPUEMA COOOIIECHHI.

23. ®yHKIMU KOILIeKTuBHOTO 06meHa MPI

4.20oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeeHUSs IPOMEKYTOUYHOMH aTTecTAluN
4.2.1 Kputepun OueHUBAHUS K IK3aMEHY

OrneHka «OTJIMYHO»: TOYHBIE (POPMYIMPOBKH aJITOPUTMOB, TEOPEM M NpPaBHIbHBIE J0Ka-
3aTeIbCTBA; TOYHBIE OMpEAENICHUSI MaTEMaTUUECKUX OOBEKTOB U SCHbIE U MPaBUJIbHbBIE OIpEJie-
JIeHUs! OOBEKTOB, XapaKTEPU3YIOMINXCS He(OpMaTU30BaHHBIMU TOHATHSMHU.

OrneHka «XOpoIIO»: MPU OTBET€ HA OJMH BONPOC JaHbl TOUHBIE (OPMYIUPOBKHU alro-
PUTMOB, TEOPEM M IIPABUIBHBIE J0KA3aTEIbCTBA; TOUHBIE ONPECIICHNS MATEMaTHYECKUX O00bEK-
TOB U SICHBIE U IPaBUJIbHbBIE ONpeAeieHUs OOBEKTOB, XapaKTepHU3YIOUIMXCcs He(popMann3oBaH-
HBIMU TOHATHUSIMH; TIPH OTBETE€ HAa BTOPOH BOMPOC MMEIOTCSI HETOYHOCTH (OPMYIMPOBKH aJro-
PUTMOB, TEOpPEM WK MPoOesbl B MPABUIBHBIX J10KA3aTEIbCTBAX; HEAOCTATOYHO TOYHBIE ONpee-
JICHUS MaTeMaTUYeCKHX OOBEKTOB WJIM HESCHBIE U HE COBCEM MPaBUIIbHBIE ONpPEeNeHHsI 00beK-
TOB, XapaKTePU3YIOLINXCsl HePOPMaTH30BAHHBIMU MTOHATHIMHU.

OreHKa «yIOBJIETBOPUTEIBHO»: IIPU OTBETE Ha 00a BOMPOCa UMEIOTCS HETOYHOCTH (op-
MYJIHPOBKHU aJTOPUTMOB, TEOPEM WM MPOOENbl B MPAaBMUIIBHBIX JT0KA3aTEeIbCTBAX; HEJOCTATOUYHO
TOYHBIE ONpeAENCHUS] MaTeMaTHUYEeCKUX 0ObEKTOB MJIM HESCHBbIE M HE COBCEM MPaBUIIbHBIE OIpe-
neneHus 00bEKTOB, XapaKTepU3yIoUXcs HehopMaaTn30BaHHBIMU MOHSITUSIMH.

OrneHka «HEeyAO0BIETBOPUTEIBHO»: OTCYTCTBYET OTBET XOTs Obl HA OIUH U3 BOIIPOCOB HIIN
UMEIOTCS CYIIECTBEHHbIE HETOUHOCTH B (POPMYJIMPOBKAX aJTOPUTMOB, TEOPEM, IPUBEIEHBI
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HEMpPaBUIbHBIE I0KA3aTeIbCTBA; HEBEPHBIC OMPEICIICHUS MATEMATHUECKUX O0OBEKTOB U HEIpa-
BUJIbHBIE OTpeiesieHUs1 00BEKTOB, XapaKTepU3YIOIUXCs He(hOpMaTH30BaHHBIMU MOHITUSIMH.

OrneHOYHBIE CPEACTBA JJIsl HHBAJIUIOB | JIUII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3]10PO-
Bbsl BEIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUX0(QU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOMMOCTH MHBAJIMAAM U JIUIAM C OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI IPEIOCTABIISCTCS JOTIOJIHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA Ha SK3aMEHE,

— IIPY IPOBEICHUH MTPOLEyphl OLIEHUBAHUS PE3yIbTaTOB 00yUEHHs] HHBAINIOB U JIMIL C
OTpaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBBS IIPEIYyCMATPUBACTCS HCIIOJIB30BAaHHE TEXHUYECKHX
CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMA OCOOEHHOCTSIMH,

— MIpU HEOOXOAMMOCTH AJIs1 00YYAIOLINXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
Y MHBAJIMJIOB IIPOLEypa OLEHUBAHUS PE3YJIbTATOB O0YUYEHMS 10 JUCLUIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oneHMBaHUSI PE3yJIbTATOB OOYyYEHHsS] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/10pOBbsI 110 TUCLMILIMHE IPeSycMaTpuBaeT IpeaocTaBleHue HH(popMaum B
¢dopmax, afanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbSI M BOCHIPUATHS HH(OPMAIIHH

JUst a1 ¢ HapyLIEHUSIMU 3pEHHUS

— B I1€4aTHOW (hopMe YBEINICHHBIM MIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist AL ¢ HapyLIEHUsIMHU CIlyXa.:

— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jist a1 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEJIBHOTO amapaTra:

— B mieuatHoi popme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIH epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTUHI'€HTa 00Y-
YAIOLIUXCS.

5. IlepeyeHb OCHOBHOI U I0TIOJHUTEIbHOI y4eOHOM JIUTepaTypbl, He00X0AUMOI
AJI51 OCBOEHMSI IMCIIMILIUHBI (MOTYJIs)

5.1 OcHoBHasi IuTEpaTypa

buur, B.A. IlapaiienbHble BBIYUCIEHHs] 1 MHOTOIIOTOYHOE TIporpamMmupoBanue / B.A. Buur. -
2-e 31, uctp. - Mocksa : Hanmonaneneit OTkpsiTeiil Y HHUBepeuteT « MHTYUWUT», 2016. - 311 c. : u.,
cxeM. - bubnuorp. B kH. ; To xe [DnexTponnsiit pecype]. - URL:_
http://biblioclub.ru/index.php?page=book&id=428948

BeruncnurensHas MaTeMaTuka u ctpykrypa aaroputmos / B.B. Boesoaus; Bi. B. BoeBoaun

; Mock. roc. yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u31., cTep. - [M.] : U3narenscTBO
MockoBckoro yHuBepcuteTa , 2010. — 166 ¢ (8+2 9k3.)

OCHOBBI BBICOKOITPOM3BOIMTEIILHBIX BhIYHCIICHUH © yueOHoe mocobue / K.E. Adanacres, C.B.
Cryxonos, B.B. Mansiienko u z1p. - Kemeposo : KemepoBckuii rocy1apcTBEHHBI YHUBEPCUTET,
2012. - T. 2. TexHONOTHY TTAPAJUIETHLHOTO TporpaMMupoBanus. - 412 c. - ISBN 978-5-8353-
1246-7 ; To xe [DnexrponHslii pecypc]. - URL:_
http://biblioclub.ru/index.php?page=book&id=232204

Tonopkos, B.B. Moaenu pacnpeeieHHbIX BBIYUCICHUH [DNeKTpoHHBIN pecypc] : MoHorpadus / B.B.

TomopkoB. — DitekTpoH. naH. — Mocksa :®usmariur, 2011, — 320 ¢. — Pexum goctyna:
https://e.lanbook.com/book/2339.

5.2 JlonoJIHUTeIbHAS JIUTEpPaTypa

1. AnexceeB, A.A. OCHOBBI NapaAJUIETBLHOTO MPOTPAMMHPOBAHUS C UCIIOJIb30BAHUEM
Visual Studio 2010 / A.A. Anekcees. - 2-¢ u3., ucip. - Mocksa : HarroHansHbIi
OtxperTeiit YauBepcuter «MHTYUT», 2016. - 332 c.
http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1



http://biblioclub.ru/index.php?page=book&amp;id=428948
http://biblioclub.ru/index.php?page=book&amp;id=232204
https://e.lanbook.com/book/2339
http://biblioclub.ru/index.php?page=book_red&amp;id=428829&amp;sr=1
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2. Typanpuyk, K.A. Ilapa/uiesHoe nporpaMMupoBanue ¢ nomoinsio s3bika C# / K.A. Typanbuyk. - 2-
e u3., uchp. - Mockea : Harmonaneubiit OtkpeiThiit YausepcuteT « MHTYUT», 2016. - 190 c. : ui. ;
To xe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429098

3. Hewmmnrorun, C.A. Beenenue B nporpammuposanne Ha kiaacrepax / C.A. Hemuroru. - 2-¢ us.,

uctnp. - Mocksa : Haunonaneueiii OTkpeiTeiil YHUBepcuteT « THTYUT», 2016. - 247 c. : cxem.,
wi. ; To xe [Dnextponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429082

J1yis1 OCBOCHHUS AMCHUIUIMHBI HHBAIUAAMH M JTUIIAMU C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbS
UMCIOTCS U3JIaHHS B DJICKTPOHHOM BHJIC B 3JICKTPOHHO-OMOIUOTEYHBIX CHCTEMAX

1. OBC UznarennctBa «Jlanpy» http://e.lanbook.com ,

2. OBC «YHuBepcuteTckas 6ubaroTeKka oriaiu» Www.biblioclub.ru ,

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

4, OBC «ZNANIUM.COM» www.znanium.com,

5. 9BC «BOOK.ru» https://www.book.ru

6. [lepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIHOHHOM CeTH
«HHTEp-HET», HEOOXOTUMBIX JIJIsl OCBOCHHST THCHUIIMHBI (MOTYJI51)

1. Teprens, B.II. Teopus u mpakTHKa MapauieIbHBIX BEIYUCICHUI | yueOHOe mocooue /
B.IL. I'eprens. - MockBa : Hnatepuer-Yuusepcuter NMHdopmannonusix TexHOIOTHIHA,
2007. - 424 c. : un.,1a6. - (OcHOBBI MH()OPMALIMOHHBIX TEXHOJIOTHH). [ DIEKTPOHHBIH
pecypc]. - URL.: http://biblioclub.ru/index.php?page=book&id=233067.

7. MeToau4yecKkne yKa3aHus J1JIsi 00y4AIOIIUXCSI 10 OCBOCHHIO U CIIUTIIMHBI (MOTYJIsI)

ITo kypcy npeycCMOTpPEHO IPOBEACHHE JEKIIMOHHBIX 3aHATHM, Ha KOTOPBIX J1aeTCs
OCHOBHOI crcTeMaTU3MPOBAaHHBIN MaTepHall, J1abopaTOPHBIX padOT U IK3aMEHa.

Baxueiimmm 3Tarmom Kypca sSBISIETCs CAaMOCTOsITeNIbHAs paboTa Mo JUCHUTUIAHE C
HCIOJIb30BAaHNEM YKa3aHHBIX JINTEPATYPHBIX HCTOYHUKOB.

Jlis my4iiero ocBO€HUs JUCLUILIMHEI 1TpH 3aiute JIP cTyeHT A0KEeH OTBETUTD Ha
HECKOJIBKO BOIIPOCOB M3 JIEKIIMOHHOW YacTH Kypca.

B ocBoeHuu IMCHUIUIMHBI MHBAIUAAMM U JIMLAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
30POBBsl OOJIBIIIOE 3HAYCHHUE WMEET HWHIMBHIyalbHas y4deOHas paboTta (KOHCYJIbTAI[MH) —
JIONIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOro Marepuaia.

WHnuBuayanbHble KOHCYJNbTAlMM 1O TPEAMETY SBJSIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHJIMBUyaIN3allii OOy4eHUsS! U YCTAaHOBJIECHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXJy TMpernojaBareseM W OOydYarolMMCS MHBAIMJIOM MM JIMIOM C OrpaHUYEHHBIMU
BO3MOYXHOCTSIMU 3/J0OPOBBSI.

8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHH, HCIOIb3yeMbIX NPH O0CYIIECTBICHUH
00pa30BaTeIbLHOIO NPoOLECca 10 JUCHHUILIMHE

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.
— IIpoBepka noMalIHuX 3aJaHUN U KOHCYJIBTUPOBAHUE ITOCPEACTBOM JJIEKTPOHHOM 110Y-
TBI.

— Mcnonb30BaHmne IEKTPOHHBIX TPE3CHTAIMI MTPY MPOBEICHUU JICKIIMI 1
MPAKTUYECKUX 3aHITUH.

8.2 [lepeyenns HEOOXOAMMOI0 MPOrPAMMHOIO o00ecredeHust

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


http://biblioclub.ru/index.php?page=book&amp;id=429098
http://biblioclub.ru/index.php?page=book&amp;id=429082
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/
http://biblioclub.ru/index.php?page=book&id=233067
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9. MarepuajbHO-TeXHHYECKasi 6a3a, HEOOX0AMMAs 1/l OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPoIecca Mo JUCHUTLINHE (MOTYJTIO)

MaTepI/IaHBHO'TeXHI/I‘IGCKOC obecrieueHue JUCLHITIIMHBI (MO'

No Bun pabor
JyJ1s1) ¥ OCHAIIEHHOCTh
1. Jlexuumonnble 3auHsATUS | JIekHOHHAs ayTUTOPHS, OCHAILIEHHAs! TPE3EHTAIIMOHHON TeX-
HUKOU (ITPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) U COOTBETCT-
ByIOIIMM nporpamMmHbIiM obecnieuenueM (I10) PowerPoint.
ayn. 129, 131, A305.
2. JlaboparopHseie 3aHsaTus | JlabopaTopus, yKOMIUIEKTOBaHHAs CHEIHAIM3HPOBAHHBIMU
TEXHUYECKUMHU CPEJICTBAMU O0yUYEHHS — KOMITbIOTEPHBIN KJ1acc,
C BO3MOXHOCTBIO TOAKIIOYeHHs] K cetu «MHTepHeT»,
MPOrpaMMOil 3KPaHHOTO YBEIMUEHUS U 00ECIICUEeHHBIH 10CTY-
IIOM B 3JIEKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTEIbHYIO Cpe-
ny yausepcuterta (1ad. 102-106.).
3. ['pynnoBeie  (MHAMBU-| Aynutopus, (KaOMHET) — KOMITBIOTEPHBIN KJ1acc
NyajabHbIE) KOHCYJIbTa-
1002078
4. Texymuii KOHTPOJIb,| AYJAUTOpPHS, TPUCIIOCOOICHHAS JISl TUCEMEHHOTO OTBETA MPH
MPOMEXKYTOUHAsI aTTe- | MPOMEKYTOYHON aTTeCTaIlUU.
CTaIus
5. CamoctosTenpHas pa- | KaOuHer mis caMocTOsITeNbHON pabOThl, OCHAIICHHBIH KOM-

oora

MBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUYEHHUS K CETU
«MHTEepHET», IPOrpaMMOi IKPaHHOT'O YBEJIMYEHHUS U o0ecre-
YEHHBI JOCTYIIOM B OJJIGKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.




