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1. He.]'ll/l U 3aJa9U I/I3y‘leHI/Iﬂ JUCHHUIIJINHBI
1.1 leab ocBOEHUS TUCHUILTHHBI

enu u3yyeHus: IMCUUIUIUHEI « BBeieHne B TeOpHIO MapauielbHbIX allTOPUTMOBY OIpe-
JeneHsl GeepaibHbBIM roCy1apcTBEHHBIM CTaHAapTOM BhIciiero oopazoBanus (PI'OC BO) no
HarnpasieHuto moaroroBku 02.03.02 «dyHaameHnTaabHbie HHGOPMATUKA U HHGOPMAIIMOHHBIS
TEXHOJIOTMM», B paMKaX KOTOPOTO MPENOJAETCs JUCIUIINHA.

1.2 3agaun qUCHMILINHEI

OCHOBHBIMU 337Ja4aMU OCBOEHUS AMCLUIIINHBI ABISAETCS U3yUYEHUE APXUTEKTYPBI, TOIO-
JIOTHH ¥ TIPUHIMIIOB (PYHKITMOHUPOBAHHUS MHOTOIIPOLIECCOPHBIX  MYJIbTHKOMITBIOTEPHBIX CHC-
T€M, METOZOB paclapajuleIMBaHus alTOPUTMOB U CPEICTB MMAPAJLIENIBHOIO U PACIPENEICHHOIO
nporpaMmupoBanus anroputmMoB (MPI, OpenMP, MHOrOIoTOYHOE U MYyJIBTUKOMIIBIOTEPHOE
IIPOrpaMMHUPOBAHUE).

1.3 MecTo IUCHMILINHBI B 00pa30BaTe/IbHOI MporpamMmme

JuciurirHa « BBeieHre B TEOPHIO MapalIeIbHBIX aITOPUTMOBY» OTHOCUTCS K BapHa-
THBHOU YacTH 00sI3aTENIbHBIX JUCIUILIUH.

JInst u3ydeHus TUCHUIUIMHBI HEOOXOIUMO 3HAaHHE OCHOB OOBEKTHO-OPUEHTUPOBAHHOIO
HNPOCKTHPOBAHUS M MPOrPaMMHUPOBaHHs, OPTaHU3ALNH BBIYUCIUTEIBHBIX CUCTEM, TCOPUH Ipa-
¢os.

3HaHus, IOTyYSHHBIEC IPU U3Y4YeHNH «BBeleHne B TEOPHIO MapajuIebHBIX aITOPUTMOBY,
UCIIOJIL3YFOTCS TP M3YYCHUH JPYTUX JAUCIMIUIAH MPOGECCHOHAIBLHOTO UKIA YYeOHOro TUIaHa
OakamaBpa «OnTHMHU3aIMs BBIYHCIUTENBHBIX MPOLECCOB», «PacmpeneneHHble 3a1aud M airo-
putMbD), «IIporpaMMupoOBaHUE B KOMIIBIOTEPHBIX CETAX», a TAKXKE MPH paboTe Haj BBITYCKHON
paboToii Oakanaspa.

1.4 TlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 AU CUMILIMHE (MOYJI10), €O-
OTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI

N3ydenust faHHOW yueOHON AMCUMITIIMHBI HAPaBjIeHO Ha (OPMUPOBAHKE Y 00YyHAIOIIHUXCS
CHEAYIOIUX NMPO(ecCHOHATBHBIX KOMIIETCHIUI

Ne  |MHpexc Conepxanue Kom- B pesynbrare uzyuenust yueOHOM AUCIUILUIUHBI 00Y-
IL.II |KOMIIC- NeTeHUUH (WIn ee Har0mMCCs NOJIAKHBI
TEHIIUU YaCTH) 3HATh YMETh Brnagers
1 | [IK-6 CI0COGHOCTBIO A KJIacCU(PUKAITHIO CaMOCTOSATEIILHO | METO/IaMH
(beKTHBHO mpHMe- napajieNIbHbIX BbI- | pa3pabaThiBaTh | MPOEKTUPOBA-
HsTh GazoBbie Mate- | THCTHTCIBHBIX napajulesibHble | HUSI BBIYMCITHU-
MATHYeCKHe 3Hamms | CACTEM 1 OCOOCH- | MPOrpaMMBI [l | TEIbHBIX ajl-
u uidopMarmonmpe | HOCTH pa3paboTKu | MHOTOIpoILIec- TOPUTMOB; Me-
TeXHONOTHHU MPH JITOPUTMOB IS COPHBIX CHCTEM | TOLUKOH Hc-
pettiennu npoexTHo- | HAX; OCHOBHBIE c o0uieli mamsi- | cieloBaHUs
TEXHUYECKHX U TIpH- ¢ynkuun OpenMP; | Tb10  (MHOTOIO- | HH(pOpPMAIIH-
KIaIHBIX 3a7a4, cBsi- | KOHCTPYKITHA 1 TOYHOE 1pO- | OHHBIX 3ABH-
3AHHBIX C PA3BHTHEM ¢byHKIMN CTaHIAP- | rPaMMHpOBA- CUMOCTEN B
1 HCIIONB30BAHIEM ta Massage Passing | aue, OpenMP); | anroputme;
Interface. pa3pabartbiBaTh | pacrapaie-




WH(POPMaITMOHHBIX
TEXHOJIOTHI

napajieabHbIe
MPOTpaMMBbl It
MYJIbTUKOMIIb-
IOTEPHBIX  CHC-
TEM C HCIOJb-
30BaHMEM TEX-
Hoxoruu MPL.

JIMBAaHMS UTE-
pPaLMOHHBIX U
PEKYPCUBHBIX
aJITOPUTMOB

2.CTpyKTYypa H coepKaHue TN CHNILTHHbI

2.1 PacnpenesieHHe TPY10€eMKOCTH JUCIHUILIMHBI 110 BUIaM padoT

OO6mias TpyJ0€MKOCTh AUCIHUIUIMHBI cocTaBisieT 4 3au.efl. (144 yacoB), ux pacnpenene-

HHUC 110 BUAaM pa60T IMpCACTAaBJICHO B Ta6J'II/II_Ie

Bun yuebnoii paboTbl Bcero | CemecTpsl (dach)
4acoB [
KonTakTHasi paboTa, B TOM 4ncJe:
AyIuTOpHBIE 3aHATHUS (BCETO): 86,3 86,3
3aHATHSA JIEKIIUOHHOI'O THUIIA 34 34
JlaboparopHbIe 3aHATHS 50 50
3aHATHS] CEMUHAPCKOTO TUIIA (CEMU- - -
Hapbl, MPAKTUYCCKUE 3aHSATHS)
WNnas xonTakTHas pabora:
KonTtpons camocrosrensHoi paboTel | 2 2
(KCP)
[Tpomexyrounas arrectanus (UKP) 0,3 0,3
CamocrosiTeJibHAasi pa6oTa, B TOM
yucie:
Kypcosasa paboma - -
IIpopabomxka yuebnoeo (meopemuue- | 8 8
CK020 Mamepuana)
Bovinonnenue unousudyanvuvix 3a0a- | 8 8
HUtl (nod2omoexka coodbuyeHull, npe-
3enmayuil)
Pegepam - -
[ToaroroBka K TEKyIemMy KOHTPOJIIO 4 4
KonTpoJn:
[ToaroroBka K SK3aMeHY: 35,7 35,7
Oo0wmas Tpyao- Yac. 144 144
€MKOCThb B Tom uucie 86,3 86,3
KOHTaKTHasl pa-
oora
3au.en. 4 4

2.2 CTpPYKTYpa IUCHMIIUHBI

PaCHpCILCJ'ICHI/IC BHU 0B y‘-ICGHOI\/'I paGOTBI " UX TPYAOCMKOCTH I10 pa3JaciiaM JUCIUIIINHBI.
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Ne HaumenoBanue pa3nenos (Tem) KonnuecTtBo yacos
Bcero | Ayautophnas pabo- Bueaynu-
Ta TOpHAas
pabora
J HUKP | JIP CP

1 2 3 4 5 6 7

1 Beenenue 4 2 2

2 MoaenupoBaHue U aHAIH3 6 2 0,1 2 2

napajuIeIbHBIX BRIYUCICHUN

3 [TokazaTenu 3ppekTHBHOCTH 6 2 0,1 2 2

NapauIeIbHOrO aJropuT™Ma
4 OO0m1as xapakTeprucTruKa Me- 8 4 2 2
XaHU3MOB TIepeaun JaHHBIX.

5 I'pacoBbIe MOJIEIH TTPO- 24 10 0,1 |10 4

rpaMm

6 OcuoBsl OpenMP 24 4 14 6

7 Cranmapt napajiesibHOTO U 34 10 18 6

pacnpeeIeHHOro Mporpam-

mupoBanus MPI

Bcero mo pasienaM JUCITUTIIMHBI 106,3 34 0,3 50 22
KCP 2
IToaroroBka K sK3aMeHy 35,7
Uroro: 144
2.3 Conep:xanue pa3/iesoB AUCHUIIMHBI
2.3.1 3anATHSA JIEKIHOHHOT0 THIIA
Ne paznena Haumenosanue Conepsxanue pasnuena dopma
paszznena TEKYIIEeTOo
KOHTPOJIS
1 2 3 4
1 Bsenenue [TonsiTne mapamienbHbIX Beruucienuit. Tpe- | JIP

O0OBaHUs K apXUTEKTYPHBIM MPUHIUIIAM T10-
CTPOCHUS BBRIYUCIIATEIBHON cpesbl. [Tapa-
JieNbHbIE KOMITbIOTepHI U cynnepOBM. Kiac-
cu(UKAIHS BEIYHCITUTEIILHBIX CUCTEM I10
®nuny. Knaccudukanus BHIMUCTUTENBHBIX
CHUCTEM I10 THITY CBSI3H MEXTy TpoIieccopa-
MU U 10 TUITY CTPOEHHS MMaMSITU: CUCTEMBI C
oOmelt 1 pacupeneneHHoi namsaTeio. [Ipo-
OJIeMBbI OpTraHW3aIUH TAPAIICITBHBIX BBIYHC-
JICHUI.

2 MonenupoBaHue u [TonsiTHE MO/IETTH BBIYUCIICHUN U CXEMBI aJl- JIP
aHaJIN3 MapaJieNbHbIX | ropuT™Ma. AHaU3 3()(PEKTUBHOCTHU TOCTHKE-
BBIUMCIICHHM Hus napamuienu3Ma. OIeHKa MaKCUMallbHO

BO3MOYKHOTO TTapaJuIeIu3Ma.
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[TokazaTenu 3¢ dek-
TUBHOCTH IapaJlICIIb-
HOTO AJITOPUTMA

[Tonsitus  yckopenus, 3G(EKTUBHOCTH U
ctouMocTH. [IpuMep BBIYMCIEHUS YACTHBIX
CyMM IIOCJIEIOBATEeIbHOCTH YHUCJIOBBIX 3Ha-
yeHui. OneHKa MaKCUMalbHO JOCTHXKHUMOIO
napamienusma. 3akonbl Ampans u ['ycras-
cona-bapcuca. Ananu3 macmrabupyeMocTu
NapajuieIbHbIX BHIYUCICHHI.

JIP

OO0mmas xapakTepu-
CTHKa MEXaHH3MOB
niepeaun TaHHbIX.

AJNTOPUTMBI MapIIpyTH3AIMHUA: ONTHMAIBHBIE
U HCONTUMAJIbHBIC, ACTCPMUHUPOBAHHBIC U
ajanTUBHBIE. MeETOABl  TTOKOOPAWHATHOM
MapupyTtuzanuu. MeToapl Iepejayu  JaH-
HBIX: TIepeiada COOOIEHU U TiepeaJa mna-
KeTaMu. AHalU3 TPYJIOEMKOCTH OCHOBHBIX
orepanui nepeadyd JaHHBIX: MEXKIY TBYMS
IpoIecCOpaMH CETH, OT OHOTO IpoIeccopa
BCEM OCTAJIbHBIM IPOIIECCOPAM CETH, OT BCEX
MPOIIECCOPOB BCEM. 3aBUCHMOCTH TPYJI0EM-
KOCTH TIepelayl JAHHBIX OT TOIOJOTHH Ce-
TH: KOJIBLIO, pemieTka-Top, runepkyo. [Tons-
THE M  XapPaKTCPUCTHKA TPYAOEMKOCTH
0000meHHoi Tiepenaun qaHHBIX. O00O0MIICH-
Hasi MHO>KECTBEHHAsI pacCchUIKa. MeToIbI J10-
TMYCECKOIro mpeaAcCTaBJICHUA TOIIOJIOTMU KOM-
MYHHKAIIMOHHOM cpenpl. OleHka TpyJaoeM-
KOCTH MEepCaavin JaHHBIX JJI KJIACTCPHBIX
CHCTEM.

JIP

I'padoBbie Mosienu
porpamm

[ToHATHs omepaluMoOHHOW CBsA3M, Tpada
YOpaBJI€HUS M  ONEPallMOHHO-IOIMYECKOMN
uctopuu. [Tonarus nHpopmMaMoHHOI CBs3H,
nH(popMaloOHHOTO Tpada U MH(POPMAILMOH-
Hoi ucropuu. I'padsl 3aBUCMMOCTEN U Ipa-
¢u1 BusHud. Mctopus peanuzanuu. SpycHo-
napamensHas ¢opma (SIIP) anropurtma.
Anroput™m npuseaenust rpadga x AIID. Ok-
BUBAJICHTHBIE TPe0o0pa30BaHUs MPOTPAMM.
BrnoxeHHble UKIIBI U UX aHAJIU3 Ha pacrna-
paynenrBanue. Buasl 3aBUCUMOCTEN 110
JAHHBIM. 3aBUCHUMOCTb MO pecypcaM. JKBH-
BAJICHTHBIE MPE0Opa30BaHMsI LIUKJIIOB.

JIP

OcuoBsl OpenMP

Cranpgaptel OpenMP. Mognens napamiens-
Hol mporpammbl OpenMP. /lupextuBsl, on-
UM, QYHKIUUA U TIEPEMEHHBIE OKPY)KEHUS.
[TapamnenpHble W TOCIEIOBATEIIBHBIE CEK-
. Jlupextussl parallel, single, master.
OOmwme u JokalbHbIe NepeMeHHble. [lapai-
nenpHble LUKIbl. Penykumsa. CuHxpoHM3a-
us. ATOMapHbIe ONepaliy U KPUTHUYECKHE
cexkuuu OpenMP. Peanmmsanus OpenMP B C.

JIP
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CrangapT napauielib-
HOTO U PacCIpe/IeNieH-
HOT'O NPOTPaMMHUPO-
BaHus MPI

IIporpaMMupoBaHre  MHOTONPOLIECCOPHBIX
CUCTEM C paCIpeleIICHHOW MNaMATbro. Mo-
nens nporpammbl MPI. OcobGenHocTH mpo-
rpaMMHUPOBAaHUSI MYJbTUKOMIBIOTEPOB. Mo-
bi (5113 MHOTOIIPOLIECCHON IIPOrpaMMBbI
(SPMD). KoMMyHHMKalMOHHBIE OIEpALNN
JUIsl CUHXPOHH3ALMK IIaMATH MHOTOIPOLEC-
COpPHBIX CHCTEM C pacHpelesIEHHON Mams-
Th10. CTaHIapT nporpaMMupoBanusi Massage
Passing Interface. Peanuzamuu cranmapra:
MPICH, MVAPICH, Open MPI, Microsoft
MPI. JIByxTO4Y€4YHBIE KOMMYHUKAIIMOHHBIC

JIP

onepauu MPI. Omnepanun nepenaun nas-
HBIX THIA «TOYKA-TOYKa». KOJJIEKTUBHBIC
oneparuu MPI. Onepauust 6apbepHOil CHUH-
xponuszanuu. lIupokoseniarenpHas paccbul-
ka. Omnepanuu cOOpkM U pacHpeesieHus
JaHHbIX. Onepanuu KOJJIEKTUBHOM penyK-
un. Oyukiuun MPI_Barrier, MP1_Bcast,

MPI1_Gather, MPI_Scater, MPI_Reduce.

2.3.2 3aHATHS CEMUHAPCKOT0 THIMA

VY4eOHbIM IJITAHOM HE MPEAyCMOTPEHBI

2.3.3 JlaGopaTopHble 3aHATUS

Ne pa-
OOTBI

HaumeHnoBaHMe 1a00paToOpHBIX paboT

®dopmMma Te-
KYILEro KOH-

TPOJIst

ApXI/ITeKTypHHe MMPUHIHUIIBI TIOCTPOCHUSA BBIYHCIIMTEIILHOM CpCabl,
npez[Ha3HaquH0171 AJI TIapaJUICIIbHBIX BBIYHUCIICHUHN

JIP

Mopnenu BBIYUCIIEHUHN U CXEMBI aIrOpUTMOB. AHaIU3 3 (HEKTUBHOCTH
JOCTH>KEHUS MapajuleIn3mMa

JIP

VYckopenue u 3pGeKTUBHOCTb MPOTrpaMM ISl MApaJIIEIbHBIX BHIYHC-

JIUTCIBHBIX CUCTEM

JIP

Amnanus TPYAOCMKOCTH OCHOBHBIX onepauﬂﬁ nepeaayn JaHHBIX

JIP

['pad ynpaBnenus u onepanmoHHo-ioruyeckas uctopuu. Mudopma-
LUOHHBIN rpad 1 HHPOPMALIMOHHAS UCTOPHUSL.

JIP

SApycHo-napamiensHas popma (SAI1P) anropurma. Anroputm npre-

nenus rpaga x AP

JIP

BiiosxeHHBIE IUKJITBI M UX aHAJIM3 HA pacnapajlyieIMBaHue.

JIP

Bubl 3aBUCMMOCTEN M UX BIUSHUE HA pacnapauieIMBaHUE aJITOPUT-

MOB.

JIP

OKBHUBAJICHTHEIC Hp606pa30BaHI/IH OUKJIOB.

JIP

10

Hupexrtusa parallel u ee mapameTpsl.

JIP

11

Pacnapannem/IBaHHe IUKJIOB I10 JaHHBIM.

JIP

12

MatpHuyHO-BEKTOPHOE YMHOKEHHUE € UCnoib3oBanrueM OpenMP

TP,

PI'3

13

CuHXpOHU3aIIUS BEIYUCIICHUI

TP,

PI'3

14

PacnpeneneHue BEIYUCIUTEIBLHOM HATPY3KU MEXK Y IIOTOKAMM.

JIP,

PT'3

15

MarpuuHoe YMHOXEHHE ¢ ucnoyib3oBaHueM OpenMP

JIP,

PI'3
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16 Pemienune cucrtem JIMHEHHBIX YpaBHEHUM ¢ ucnonb3oBaHueM OpenMP. | JIP, PI'3
17 JIByxTOYe4YHBIE KOMMYHHUKALMOHHBIEC oneparuu MPI. JIP, PI'3
18 KonnexruBusie onepannu MPI. JIP, PI'3
19 Onepanus 6apbepHON CHHXPOHHU3AIIH. JIP, PT'3
20 Orneparuy cOOPKH U pactpeiesIeHUs TaHHbIX. JIP, PI'3
21 Matpu4yHO-BEKTOPHOE YMHOKEHHE ¢ Uconb3oBanueM MPI JIP, PI'3
22 YMHOKEHHE pa3peKEHHOU MaTPUIbl HAa BEKTOP. JIP, PI'3
23 MatpuuHoe yMHOXKEHUE ¢ ucnosb3oBanueM MPI JIP, PI'3
24 Pewienne cucreM JTMHEHHBIX YpaBHEHUN ¢ Ucronb3oBanueM MPL JIP, PI'3
25 [Touck myTeii B rpade. JIP, PI'3

[Mpumeuanue: PI'3 — pacuerHo-rpaduyeckoe 3a1aHue.

2.3.4 IlpuMepHasi TEeMATHKA KYPCOBBIX padoT (IPOEKTOB)

Y4eOHbIM [JITAHOM HE IPEIYCMOTPEHBI.

2.3.5 PacueTrHo-rpadguueckue 3aiaHus

[To aucuMIIMHE CTYAEHTOM BBITIOTHSETCS OJAHO MHIUBUIYaIbHOE pacyeTHO-TpaduyecKoe
3a/1aHne — pa3paboTKa KOMIBIOTEPHOM MPOTPaMMBbI, OTYET C YUCICHHBIM aHAJIN30M PE3yJIbTaTOB
paboTsl nporpaMmbl U 3G (HEKTUBHOCTH pa3pabOTaHHBIX alrOpUTMOB. TeMbl 3alaHuil A Kax-
JIOTO CTyJIeHTa pa3iaudHbl. 3anada PI'3 cocTouT B mpoBepKe yMEHUMN CTYJIEHTa U MPOBEPKHU -
(hEeKTUBHOCTH €T0 CaMOCTOSITEIbHON paOOTHI.

Tembl 3amanuii exerogquo oOHOBIsIIOTCA. OOIIas TeMaTUKa COOTBETCTBYET TEMAaTHKE Jia-
OOpaTOpHBIX padoT.

IIpuMepsl pacyeTHO-TPaUYECKUX 3aaHUM.

Pazpabotate napaiienbHble IPOrpaMMbl (JUIsI CUCTEM C O0ILIEH UK pacripe/leIeHHOW NaMsIThIO)
JUIA PEILIEHUS CIECIYIOINX 3a4a4:
1.  YMHOXeHME pa3pekKEHHBIX MaTpHl. MaTpulla XpaHUTCA HEHYJIEBBIMH 3JIEMEHTAMH
cTpoku. CpaBHUTH NPOU3BOJAUTEIBHOCTD.
2. Tlycth naHa pa3spexeéHHas MaTpHIA, NpeICTaBIeHHAs HEHYIEBBIMU 3JIEMEHTAMU CTPOKH.
Haiitu TpancnonupoBanHyto MaTpuily. CpaBHUTh POU3BOJUTENBHOCTD IPOTPAMMBI JIJISl Mat-
pHII pa3HOTO pa3Mepa U MpH Pa3HOM KOJIMYECTBE PabOYMX MPOLECCOB, IPPEKTUBHOCTH MPO-
rpaMMBl 111 MaTPUILL Pa3HOTO pa3Mepa U NP pa3HOM KOJUYECTBE pabouuX MPOLIECCOB.
3. Pemenne CJIAY metonom uckmrodenuii I'aycca. CpaBHHTB ITPOM3BOAMTEIBLHOCTE MPO-
rpaMMBl ISl CHCTEM Pa3HOTO pa3Mepa U IPU pa3HOM KOJIMYECTBE PaOOYHX IIPOLECCOB.
4,  Bemonnuts L U-pasnoxenne matpuiibl. [IpoBEpUTH KOPPEKTHOCTD BEIYUCIIEHHH, T. €., 9TO
LU = A. 3gecb L — HmxHsA TpeyrosibHas matpuna, U — BepxHsSs TpeyrojibHas MaTpula.
CpaBHUTH POU3BOIUTENBHOCTH IPOTPaMMBI JUIsI MAaTPHUIl Pa3HOTO pa3Mepa U IPHU Pa3HOM KO-
JM4ecTBE paboyuX MPOIIECCOB.
5. Haiitu xparyaiime MyTH MeXIy BCEMHU MapaMM BEPLIMH HEMYCTOrO B3BENIEHHOTO Ipa-
¢a, eciu B HEM HET IUKIJIOB OTPULIATEILHOW CyMMapHOW JJIMHBI, THO0 OOHApYKUTh HAJTUYUE
TaKUX LUKIOB. {15 peleHus 3a1a4y HCIONIb30BaTh NapAJUICIbHYI0 peaM3aliio aaropurMa
dnonaa.
6. Peanu3oBaTh MapajuIeNbHbINA AIrOPHTM OBICTPOI COPTUPOBKH.

7. PeanuzoBath HapaHHCHBHBIﬁ AJITOPUTM COPTHPOBKHU CIIUAHUCM.

Ipumepnuiii cocmas omuema o rabopamoprwix pabomax (PI'3) no kypcy
1. TwutynbHBIH JHCT.

2. Conepxanue.




2.1. YMHOXCHHE MaTpPHII.
211 TlocnenoBatenbHblid aropuT™. I'pad anropurma. 3aBUCIMOCTH U BO3MOXHOCTH
pacnapasuieIMBaHusl.
212. TlapannenpHast peaqu3aiys Ui CIy4aeB JIGHTOYHOI'O U OJIOUHOTO pa3/ieneHus
MaTpuil.
213 Tabnuua, oTpakaromiasi CpaBHUTEIBHOE BPEMsI BBITIOJHEHUS ITOCIIEA0BATEILHOTO U
[apajuIeIbHBIX AJITOPUTMOB JUIsl pa3HBIX pPa3MEPOB MaTpULl Ha 2-X U 4-X AIpax.
2.2. Pemenue cucreM TuHEHHBIX ypaBHEHUH MeToaoM ["aycca
221 TlocnenoBatenbHblid aropuT™. I'pad anropurma. 3aBUCHMOCTH U BO3MOKHOCTH
pacnapasuieIMBaHusl.
222. IlapamienbHas peanu3ainus.

223. Tabnuua, oTpakaroliasi CpaBHUTEIBHOE BPEMsI BBITIOJIHEHUS ITOCIIEA0BATEILHOTO U

napajuieNIbHbIX aJITOPUTMOB ISl Pa3HBIX Pa3MEpPOB MAaTPHIL Ha 2-X U 4-X sIpax.
2.3. AnroputMbl Ha Tpadax.

231 TlocnenoBatenbHbIid ArOpuT™. ['pad anropurma. 3aBUCHMOCTH U BO3MOYKHOCTH
pacrapasuieIMBaHusl.

232. llapamnenpHas peanu3alusi.

233. Tabmuiia, oTpakaromas CpaBHUTEIHFHOE BPEMsI BHITTOJIHEHUS TIOCTICIOBATEIIBHOTO U
napauIebHBIX aJITOPUTMOB JIJIsl Pa3HbIX rpadoB Ha 2-X U 4-X siIpax.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTedeHusl AJIs1 CAMOCTOATEIbHOM
padoThI 00y4aKOIIMXCH MO JUCHUILTHHE (MOTYJII0)

[TepeueHs yueOHO-METOAMICCKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bux CPC IO BBITTOJIHEHUIO CaMOCTOATENbHOM paboThI

1 2 3

1 |TIpopaborka yuebHOro| CiMCOK OCHOBHOM U IOMIOJHUTEILHOM JINTEPATYPBI
MaTepHaia, BbIOJIHEHHE
WH/IMBUyaTbHbIX
3a/IaHHM.

VY4eOHO-MeTOIUYECKNE MaTepuaibl ISl CaMOCTOSTENbHON paboThl O0yYaromuxcs W3
qHcia HHBAIM/IOB U JIUL C OFPaHMYEHHBIMH BO3MOKHOCTAMU 3710poBbs (OB3) npenocraistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMUYEHUSAM UX 30POBBS U BOCIIPUATHS UHPOPMALIUH:

Jlis i1 ¢ HapyIEHUsAMU 3pEHHUS:

— B I1e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA,

s i ¢ HapylIeHUsIMU CTyXa:

— B TleyaTHOU (hopme,

— B (popMe 3IIEKTPOHHOTO JOKYMEHTA.

s man ¢ HapyIeHHsIMHM OITOPHO-JIBUTaTEIBHOTO anrmapara:
— B 1e4aTHoM (opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA,

HaHHBIfI MEPCUCHb MOXKET OBITH KOHKPETU3UPOBAH B 3aBUCHUMOCTHU OT KOHTUHI'CHTA
o0ydaromuxcs.
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3. OOpa3oBaTejbHbIE TEXHOJIOTHH

[Tpu npoBeieHUY 3aHATHI 110 TUCIMITIMHE UCTIONB3YIOTCS CIEYIOIINEe 00pa30BaTeIbHbBIC TEX-
HOJIOTHH:

— TEXHOJIOTHS pa3HOYpPOBHETO 00ydeHus (auddhepeHmpoBaHHOE 00yUeHUe);

— TEXHOJIOTHSI KOJUICKTUBHOTO B3aUMOJICHCTBUS (OpraHM30BaHHBIN TUAJIOT, KOJUICKTHB-
HBIN crI0co0 00y4eHUs).

TexHonorus agantTuBHOro o0yueHHs (MHIMBUAYATM3UPOBAHHOE 00YUYCHHE)

Cemectp | Buapzansatus | Mcnosabp3yeMble HHTEpakTHBHBIE 0Opa3oBarenb- | KommdecTBo

(JI, I1P, JIP) HBIE TEXHOJOTHH JacoB
4 J KomMmniproTepHbie Ipe3eHTalnu U 00CyKIACHHUE 34
4 JIP Paz0op KOHKpETHBIX CUTYyalHii (3a71a4), TPEeHUH- 50

T 110 PELICHUIO 33714, KOMIBIOTEPHBIE CUMYJIS-
Uy (mporpaMMHpPOBaHUE AITOPUTMOB), TOATO-
TOBKa U O0CY>KICHHE TOKJIA0B.

4 KCP [Iposepka PI'3 2

Hroro: 86

4, OneHo4Hble Cpeacrea AJid TEKyIIEro KOHTPOJIA YCII€EBAEMOCTH U l'[pOMe)KyTO'lHOi;I
aTrrecralnum

4.1 DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl IPOBEACHUA TEKYLIECI0 KOHTPOJIsA

@DOH OIICHOYHBIX CPEJICTB JTUCIUIUTHHBI COCTOUT U3 CPEJCTB TEKYIIETO KOHTPOJIS BHITION-
HEHUSl pacuyeTHO-TpapUUecKuX 3aJaHui, TaOOPaTOPHBIX PadOT, CPEIACTB UTOTOBOWM aTTECTAIlUU
(ax3ameH B 4 cemecTpe).

OreHka ycrieBaeMOCTH OCYIIECTBIISIETCS MO PE3YIbTaTaM:

- BBIIIOJIHEHUS JIaOOpaTOPHBIX padoT;

- OTBETOB Ha TEOPETHUECKHE BOMPOCHI MPH caue J1ab0paToOpHBIX padoT;

- OTBETA HA YK3aMeHE (JIJTs1 BBISBJICHUS 3HAHHS U IOHUMAHUS TEOPETHIECKOTO MaTepraia
JUCITATIITAHBI ).

Hepequb 60NpOCO8, KOMopble 6bIHOCAMCAH HA IK3AMEH 6 4 cemecmpe

[TonsiTHE, OCHOBHBIE MPUHITUIIBI U 33Ja4U TapajlieIbHOM 00pabOTKU JaHHBIX.
3akoHbl AMJaiia U €ro CIEACTBHSL.

I'pad anropuTMma Kak KOMIAKTHas MapaMmeTpudeckas popma npeacTapieHus HHPopMaIu-
OHHBIX CBA3EH B MpOrpamMe.

I/IH(I)OpMaL[I/IOHHaSI HC3aBUCHUMOCTD onepaunﬁ 1 BO3MOKHOCTD UX MAPAJUICIIBHOTO UCITOJIHC-
HU.

SIpycHo-napasienbHas ¢popma rpaga anroputMma, BEICOTa, MIMPUHA, KaHOHWYecKas ST1D.
DOKBHMBaJICHTHbIE TPe0OPa30BaHUS IPOTPAMM.

Noo B~ W DhE

I'pacdoBas monens anropuT™a Ui JMHEHMHOT O Kjlacca HTEPALMOHHBIX MPOTrpaMM: JIEKCHUKO-
rpaduuecKuil MOPsIOK; MPOCTHIE U AIEMEHTAPHBIE UTEPALIMOHHBIE aJITOPUTMBI;

ITocTraHoBKa 3aaun MOCTPOEHUS Tpada alropuT™Ma U MOUCKa MOJAMHOKECTB HE3aBUCUMBIX
Onepannii B UTEPAMOHHBIX aITOPUTMaX.

© ™

3aaga OoNTUMAILHOTO OTOOpaKEHUS MapalljIeNIbHBIX MPOIECCOB HA apXUTEKTYPy MHOTO-
MPOLECCOPHOM BBIYUCIUTEIBHONW CUCTEMBI.
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10. Mozens napaniensHoii mporpammel OpenMP.

11. OcnoBuble qupexTussl 1 omuu OpenMP.

12. IMapannensHele U nocienoBarenabHble cekiun OpenMP,

13. O6mue u nokanbubie nepemenasie OpenMP.

14. Tapannensupie HUKIBI U peaykims B OpenMP.

15. Cunxponusanus notoxos 8 OpenMP.,

16. Mogaens MPI-iporpammsl MPI.

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

18. MPI-pynkuus onpeeneHus yucia IpoleccoB B KOMMYHUKALMOHHOMN IPyIIIIE.
19. MPI-pynkuus onpeeneHus HoMepa NpoLecca B KOMMYHHKAIMOHHOMN IPyIIIIE.
20. MPI-pyHK1us nepeayn coOOIEHUH U JAHHBIX MEXKTy IPOLIECCAMH.

21. MPI-pynkius npreMa cooOIEH I U JaHHBIX MEXKTy TIPOLECCAMU.

22. bokupyionue 1 HeGIoKupyomue QYHKIUU IIPUEeMa COOOIIEHHIA.

23. ®yHKImu KouiekTuBHOro oomena MPI

4.2 ®oHJ OLIEHOYHBIX CPEICTB /IS MPOBeIeHHs MPOMEKYTOYHOI aTTecTaluu
4.2.1 TIpumep TecTOBOTIO 3aJaHUS

4.2.2 Kputepuu oueHUBAHHUSA K IK3aMeHy
OrneHka «OTIIMYHO»: TOYHBIE (HOPMYITUPOBKU aJITOPUTMOB, TEOPEM U TPABUIIBHBIC JOKa-

3aTeNbCTBA; TOYHBIC OMpPEICTICHHS] MaTeMaTUHYECKUX OOBEKTOB U SCHBIC U MPABUIIbHBIE OMpe/e-
JIeHUS] 0OBEKTOB, XapaKTePU3YIOMINXCS He(hOPMAITU30BAaHHBIMU MOHSATUSIMHU.

OreHKa «XOpOIIo»: MPH OTBETE HA OJMH BONPOC JIaHBI TOYHBIE (POPMYIUPOBKH ajiro-
PUTMOB, TEOPEM U MPaBUIbHBIE JOKA3aTEIbCTBA; TOUHBIE ONPEACTICHUS MAaTeMAaTUYECKUX 00BEK-
TOB U SICHBIE W TIPABUJILHBIE OIpPEACIICHUs] 00BEKTOB, XapaKTepU3YIOIHXCsa HehopMann3oBaH-
HBIMU TIOHSITUSIMU; TIPU OTBETE HA BTOPOM BOMPOC UMEIOTCS HETOYHOCTH (POPMYITUPOBKHU aJro-
PUTMOB, TEOPEM WJIH MTPOOEITHI B MPABWIBHBIX J0KA3aTEIbCTBAX; HEIOCTATOUYHO TOYHBIE OIpejie-
JIEHUS MaTEMaTUYECKUX OOBEKTOB WM HESICHBIE M HE COBCEM IIPABUIILHBIC OMPEIEICHUsT 00bEK-
TOB, XapaKTePU3YIOUXCS HehOpPMaTU30BaHHBIMU TOHITHSIMH.

OreHkKa «yI0OBICTBOPUTENHHO»: IPU OTBETE Ha 00a BOIPOCa UMEIOTCS HETOUYHOCTH (op-
MYJIMPOBKH aJITOPUTMOB, TEOPEM WM MPOOEINbI B MPAaBUIBHBIX JOKA3aTeNbCTBAX; HEAOCTATOYHO
TOYHBIE OTPEACTICHUS MaTeMaTUYECKUX O0OBEKTOB WIIM HESACHBIE M HE COBCEM IMPaBUJIbHBIE OTpe-
NeeHus: 00bEKTOB, XapaKTEPU3YIOMINXCS He(hOpMATM30BaHHBIMU TTOHITHSIMHU.

OlieHKa «HEYOBJIETBOPUTEIBHO»: OTCYTCTBYET OTBET XOTsI ObI Ha OJIMH U3 BOTIPOCOB HIIH
UMEIOTCS CYIIECTBEHHbIE HETOYHOCTH B (DOPMYITHPOBKAX AITOPUTMOB, TEOPEM, TIPUBEICHBI

HCIIPAaBHUJIBHBIC TOKA3aTCIIbCTBA; HCBCPHBIC OIMMPEACTICHUA MAaTEMATHYCCKUX 00BEKTOB U HEIIpa-
BUJIBHBIC ONIPEACIICHUA O6T)CKTOB, XapPaKTCPUIYIOIIUXCA He(i)OpMaJ'II/IBOBaHHBIMI/I IIOHATUAMU.

OneHouHble CPEeNCTBA 171 MHBAIMJIOB U JIUL] C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pO-
BbsI BHIOMPAIOTCA C YYETOM UX MHJIUBUIYAJIbHBIX MCUXO(PHU3NYECKIX OCOOCHHOCTEH.

— MpH HEOOXOAUMOCTH MHBAJIHMIAM M JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI IPEIOCTABIISIETCS JOTIOTHUTEIBHOE BPEMs JIJIsl IOJrOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEICHUH NPOLEYPhl OLEHUBAHUS PE3YIbTATOB 00YUYEHUSI WHBAIUIOB U JIUI C
OTpaHMYEHHBIMU BO3MOXKHOCTSMHU 3/10POBbsI MPEAyCMaTPUBAETCS HCIOIb30BAaHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH 11 00YUaIOIIHUXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMU 3/I0POBbSI
Y MHBAJIMJOB MpOIelypa OICHUBAHUS PE3yJIbTaTOB OOYyUEHUS IO JUCLUUIUIMHE MOXKET MPOBO-
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JUTHCS B HECKOJIBKO 3TAIOB.

[Tpouenypa orneHnBaHHUSA PE3yabTaTOB OOYYECHHS WHBAJIUIOB U JIUI C OIPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI 110 TUCIHILIMHE PEIyCcMaTpuBaeT MpeaocTaBieHue HHopMaIiy B
¢dopmax, aTanTUPOBAHHBIX K OTPAaHHMYCHUSAM HX 3[JOPOBBS M BOCHPUATHS HH(OpMaLUK:

Jist U1 ¢ HapyIIEHUSIMH 3PEHHS:

— B Ie4aTHOM (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JJOKyMEHTA.

Jist U1 ¢ HapyIIEHUSIMH CITyXa!

— B IIe4aTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JInst I ¢ HapyIICHUSIME OTIOPHO-/IBUTAaTENIFHOTO amniapara:

— B miedaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YAIOUIUXCA.

5. IlepeyeHb OCHOBHOI M 10NOJIHUTEIbHOI YU4eOHOM JIUTepaTypPhl, HEOOX0AMMOI 1JIs1
OCBOCHHA JUCHMILIMHBI (MOIYJIs1)

5.1 OcHoBHas 1uTEpaTypa

1.  Bwuwmr, B.A. [lapanjieibHble BBIYHCJIEHHS] 1 MHOTOIIOTOYHOE TporpamMmmupoBanue / B.A. Busuwr. -
2-e m3., uctp. - Mocksa : Harmmonanesstit Otkpeiteiii YaUBepcuter « MHTYUT», 2016. - 311 c. : n.,
cxeM. - bubnmorp. B xH. ; To xe [OnekrpoHHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428948

2. BrpruucnurenbHas MaTeMaTuKa U CTpyKTypa anroputmos / B.B. Boesoaun; Bi. B. BoeBonuH ;
Mock. roc. ya-T uM. M. B. JlIomoHOCOBa. - 2-¢ u37., cTep. - [M.] : U3maTenbcTBo
MockoBckoro yauBepcurera , 2010. — 166 ¢ (8+2 5k3.)

3. OCHOBBI BRICOKOTIPOU3BOIUTEILHBIX BhIUMCIICHHH : yueOHoe ocooue / K.E. Adanacees, C.B.
Crykonos, B.B. Mansienko u zp. - Kemeposo : KemepoBckuii rocy1apCTBEHHBIA YHUBEPCUTET,
2012. - T. 2. TexHOIOTUY MapaJUIETBHOTO MTporpaMmupoBanus. - 412 c. - ISBN 978-5-8353-
1246-7 ; To xe [DnexTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232204

4. Tonopkos, B.B. Mozenu pacrpeieieHHbIX BEIYUCICHNUI [ DeKTpOHHBIH pecypc] : Mororpadus / B.B.

TomnopkoB. — DnekTpoH. naH. — MockBsa : ®uzmatiur, 2011. — 320 c¢. — Pexum nocryna:
https://e.lanbook.com/book/2339.

5.2 JlonoiHUTEILHAS JIUTEPaTypa

1. Aunexcees, A.A. OCHOBBI MapauIEILHOTO MPOTPAMMUPOBAHUS C UCIIOJIb30BaHueM Visual
Studio 2010 / A.A. Anekcees. - 2-e u3J., uctp. - Mocksa : HarmonansHslii OTKpPBITHIHA
Yuusepcurer «<MHTYWUT», 2016. - 332 c.
http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1

2. Typanbuyk, K.A. [TapajieasHoe mporpaMmMupoBanue ¢ nomoinsio s3bika C# / KA. Typanbuyk. - 2-
e u3z., ucnp. - Mocksa : Harmonansssrit Otkpeiteiii YHuBepcuter « MHTYWUT», 2016. - 190 c. : un. ;
To e [DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429098

3. Hewmmurorun, C.A. Beenenue B nporpammupoBanue Ha kinacrepax / C.A. Hemurorus. - 2-€ us.,
ucnp. - Mocksa : Hanmonansnsiit OtkpeiTeiil YHUBepcuteT « MHTYUT», 2016. - 247 c. : cxem.,
wi. ; To xe [Dnextponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429082

JIist OCBOCHUS TUCITUTUIMHBI MHBAJTUAAMH U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI
UMEIOTCS U3JIaHUS B 3JISKTPOHHOM BHJIC B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMAX
1. OBC UznatenbctBa «Jlaup» http://e.lanbook.com ,


http://biblioclub.ru/index.php?page=book&id=428948
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
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2. OBC «YHuBepcurerckas 0nbanoTexa oHnaiiH» www.biblioclub.ru ,
3. OBC «¥Opaiit» http://www.biblio-online.ru ,

4. OBC «ZNANIUM.COM» www.znanium.com,

5. 9bC «BOOK.ru» https://www.book.ru

6. [lepeueHs pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «AHTep-
HeT», HeOOXOAMMBbIX J1JIs1 OCBOEHMS M CUMILINHBI (MOTYJIs1)

1. Marepuansl H”HPOPMAMOHHO-aHATUTHYECKOTO [IEHTPA I10 MapauIeIbHBIM BHIYUCICHUSIM
http://parallel.ru

2. Odummansusiii caiir 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. Metoauueckue YKazanusd 1Jist oﬁyqamumxcsl M0 OCBOCHHUIO TUCHUIIJIHMHBI (MO}]yJIﬂ)

Ilo kypcy mnpeaycMOTpeHO NpOBEJCHHME JIEKLMOHHBIX 3aHATHUN, HAa KOTOPBIX Jaercs
OCHOBHOH CHCTEMATU3UPOBAaHHBII MaTepual, JJabopaTOpHbIX padoT U 3K3aMEHa.

BaxuelmuM sTanoM Kypca SBISIETCS CaMOCTOATENbHas padoTa MO JUCLUILIMHE C
HCIOJIb30BAHNEM YKa3aHHBIX JINTEPATYPHBIX HCTOYHUKOB.

JUis JTydinero OCBOEHHUS! AMCUUIUIMHBI Ipu 3ammrte JIP cTyleHT No/KeH OTBETUTh Ha
HECKOJIbKO BOIIPOCOB U3 JIEKLIUOHHOW 4acTH Kypca.

B ocBoeHMH NUCHMIIIIMHBI MHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE WMMEET HHIMBHIyajdbHas ydeOHas pabora (KOHCYJIbTALMU) —
JIONOJTHUTEIbHOE Pa3bsiICHEHUE yUeOHOro MaTrepuania.

WunuBuayanbHble KOHCYJIbTALMM 10 NPEAMETY SBISIOTCS BaXXHBIM  (PaKTOpOM,
CIOCOOCTBYIOLIMM MHIMBUAYAIN3ALUU OOYUYEHUsS U YCTAHOBJIEHUIO BOCIIMTATEIBHOTO KOHTAKTa
MEXay I[pernojaBaTeieM U OO0y4arolmMMCs HWHBAIMJIOM WIM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3/JOPOBBSI.

8. Hepeqeﬂb l/lH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJIB3YEMBIX IPH OCYLIECTBJICHUU
06p830BaTeJII)HOF0 npomecca mo 1MCHUIInHE

[Tepeuens nHMOPMAITMOHHBIX TEXHOJIOTHUH.
— IIpoBepka fOMaIIHUX 33alaHUN U KOHCYJIbTUPOBAHUE ITOCPEACTBOM JIEKTPOHHOM MOYTHI.
Hcnonb30Banue 2IEKTPOHHBIX IPE3CHTALMI IIPU TPOBEACHUH JIEKIUM U MPAKTUYECKUX 3aHATUHN.

8.1 lepeyens HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecedeHust

1. MS Visual Studio.
2. OpenMP;
3. MPL
9. MarepuanbHo-TexHH4Yeckasi 0a3a, HeoOXoauMasi I  OCYHIECTBJIEHHSA
00pa30BaTEJILHOIO Mpolecca Mo AMCHUIJInHe (MO1YJII0)

MatepuanbHO-TEXHUYECKOE 00ecTiedeHre TUCITUIINHBI (MO-

Ne Bun pabor
TyJis) 1 OCHAIIIEHHOCTh

1. JIekuyonHble 3aHATUSA | JIeKIIMOHHAs ay TUTOPHS, OCHAILIEHHAs! TPE3EHTA[HOHHON TeX-
HUKOH (TMIPOEKTOP, 3KpaH, KOMITbIOTEP/HOYTOYK) U COOTBETCT-
BYIOIIKM porpaMMHbIM obecriedenueM (I10) PowerPoint.
ayxa. 129, 131, A305.



https://www.book.ru/
http://parallel.ru/
http://www.openmp.org/
http://www-unix.mcs.anl.gov/mpi
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JIaGopaTopHbIe 3aHATUS

Jlabopatopusi, YKOMIUICEKTOBaHHAs —CICIHUATM3UPOBAHHBIMU
TEXHUYECKAMU CPEIICTBAMH 00yUYCHHS — KOMITBIOTEPHBIH Kiacc,
C BO3MOXXHOCTBIO MOJKIIOYEHUs K cetn «MHTepHeTY,
MPOrpaMMOil SKPAaHHOTO YBEIMYCHHS U OOCCIICYCHHBIH JIOCTY-
TIOM B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpe-
ny yuuBepcuteta (11ab. 102-106.).

I'pynnoBble  (MHAKUBHU-
JyaJbHbIe) KOHCYJIbTa-
92071

Ayautopus, (kaOMHET) — KOMIIBIOTEPHBIN Kiacc

Texkymuii ~ KOHTpOJIb,
IIPOMEXYTOYHasl arre-
CTalys

AynuTopust, IpucnocoOIeHHas Uit IMCbMEHHOTO OTBETA MPU
IIPOMEXYTOYHOH aTTeCTaluu.

CamocrosTeabpHas pa-
oora

KabuneTr nms caMOCTOSTENIbHOW padOThI, OCHAIIEHHBIH KOM-
MbIOTEPHON TEXHUKOM C BO3MOKHOCTBHIO TIOJKIIIOUECHUS K CETH
«MHTepHeT», mporpaMMol 3KpPaHHOTO YBEITUYEHHUS U obecrie-
YCHHBIA JIOCTYIIOM B  3JCKTPOHHYIO  WH(GOPMAIMOHHO-
00pa3zoBaTeNbHYIO Cpely YHUBEPCUTETA.




