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AHHOTaNINA

Huctmummaa «CucrteMbl ¢ THapauielbHOW 00paboTkol uHGOpManMnW» BXOAUT B
o0pa3oBaTeNbHyI0 MPOTrpamMMy BBICIIErO OOpa30BaHHUS — MPOrpaMMy CIEUUAIUTETa IO
HanpaBlieHu0 TnoarotoBku/ crnenuanbHocTH  09.05.01  «[IpumeHeHHME ¥ IKCILUTyaTarus
ABTOMATHU3UPOBAHHBIX CHUCTEM CIIEHUATbHOIO HAa3HAYEHHUS» HANpPaBICHHOCTH/CHEIHATN3AlNN
«MareMaTuieckoe, mporpaMMHOE U HH(OOPMAIIMOHHOE 00ECIICYCHIE BRIYUCIUTEIHLHON TEXHUKU
Y aBTOMAaTU3UPOBAHHBIX cHCTeM». Jluciumuna peanusyercs kaheapoir «Neldy.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIICTCHIIHIA:

[IK-1 «CrnocobeH BBINONHATH pabOThl M YNPaBIsATh PabOTaMU M MPOEKTaMH IO
CO3IaHHI0, MOAU(PHUKAIIUN M COMPOBOXKICHUIO MH()OPMAIIMOHHBIX CHCTEM, aBTOMATHU3HPYIOIINX
3aJ]auy OpraHU3alMOHHOI0 YIIPaBJICHUS U OU3HEC-TIPOLIECCH)

I1K-3 «Crnocoben pa3pabaThiBaTh KOMIIOHEHTHI U 3JI€MEHTHl MH(POPMALMOHHBIX CUCTEM
CHEIHMAIbHOTO HAa3HAYEHUsS, CHUCTEMHBIX MPOrPAMMHBIX MPOAYKTOB M CHUCTEM YIpPaBICHUS
0a3aMu JTaHHBIX»

CopepxaHue TUCHUIUIMHBI OXBAaThIBAE€T KPYI BOIPOCOB, CBSI3AHHBIX C MPUHLHUIAMHU
OpraHu3ali M NPOrPAMMHUPOBAHMS TMAPAUICTBHBIX BBIYHCICHUA HA BBIYUCIUTEIBHBIX
CpEICTBaX Pa3HOro Kilacca — OT MHOTOSIEPHBIX IMPOLIECCOPOB, KIACTEPHBIX BBIUHUCIUTEIbHBIX
CHCTEM, BCTPOCHHBIX MyJibTUIpoIieccopHbix BC 10 pacmpeneneHHbIX MyJIbTHIIPOLIECCOPHBIX
BBIUMCIUTENbHBIX KOMIIJIEKCOB, METOJOB UX MPUMEHEHUS B HH(OPMALIMOHHBIX U YIIPABIISIFOIINX
CUCTEMaX.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOr0 mporecca: JeKIUH, JJA00paTOpHbIe pabOThI, MPAKTUYECKHUE 3aHATUSI, CAMOCTOSATEIbHAS
paboTa cTyaeHTa.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTtauus B popme auddepeHInpoBaHHOTO 3a4eTa
(8 cemectp).

OO6mias TpyAOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIsieT 4 3a4eTHBIX eAWHMIBI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[lenbto AUCHMIUIMHBL SBJIsIETCS OOydYeHUE CTYJIEHTOB NPHUHILIMIIAM OpraHu3aluu U
POrpaMMUPOBAHUS TAPAUICIBHBIX BBIYUCICHUH Ha BBIYMCIMTEIBHBIX CPEICTBaX pPa3zHOIo
KJIacca — OT MHOTOSIZIEPHBIX IPOIECCOPOB, KIACTEPHBIX BBIYUCIUTEIBHBIX CUCTEM, BCTPOECHHBIX
MyJbTHIIpoLecCOpHbIX BC 110 pacmpeneneHHbIX MyJIbTUIIPOLECCOPHBIX BBIYMCIUTEIBHBIX
KOMIUIEKCOB, METOJIOB HX MPHUMEHEHHUS B HH(DOPMALMOHHBIX U YIPABIAIOIIUX CHCTEMaX.
N3yyenne HacTOSIICH MUCIUIUIMHBI HEOOXOAMMO Ut 3PPEKTUBHON pabOTHI CHenuaiucTa Ha
BCEX OTamax >JKU3HEHHOTO IUKJIa CHCTeM o00paboTku uHpopmManuu U yOpaBlIeHUS B
COBPEMEHHBIX TEXHHYECKMX CcHUCTeMax. JIMCUMIUIMHA TepeHa3HaueHa JUIs MOJy4YeHHUs
CTyJEHTaMH HEOOXOJUMBIX U HaBBIKOB B 001acTU 3(P(HEKTUBHOIO MPUMEHEHHS MEPCIIEKTUBHBIX
CPEACTB  BBIUMCIUTEIIHOW  TEXHUKH, KOTOpPBIE BCE  CTAHOBATCS  MapajuleIbHBIMHU
BBIUHUCIUTENbHBIME IJIATPOpMaMH, B TOM UHUCJIE JUISI BCTPOCHHBIX CHUCTEM pPa3IM4HOTO
HA3HAYEHUS U aDPOKOCMHUYECKUX OOPTOBBIX KOMILIEKCOB.

1.2. JlucumruiiHa  BXOAMT B COCTaB  4acTH, (HOpPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICIIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCHUIUIMHE, COOTHECEHHBIX C
IUIaHUPYeMbIMU pe3yibTaramu ocBoenus OIT BO.

B pesynbrare m3y4yeHHs AUCHUILUTAHBI OOYYArOIIUICS JODKEH 00JIafaTh CIeIyIoIUMU
KOMITETEHIMSIMH UM UX 4YacTsMH. KOMIETeHIINN U MHAUKATOPBl UX JOCTHXKEHUS TPUBEJICHBI B

Tadmune 1.

Tabnuna 1 — [lepeuenp KOMOETEHINH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpymnmna) Kon v HanMeHOBaHNE HHIUKATOPA JOCTHUKEHUS
KOMIIETEHIIU HANMEHOBATHE KOMIIETEeHIIUU
KOMIETEHIUU
[1K-1.3.1 3HaTh YCTPOMCTBO U
(YHKIIMOHMPOBAHUE COBPEMEHHBIX
MH(POPMAIIMOHHBIX CHCTEM
I1K-1.3.2 3HaTh TpeOOBaHUs, MPEIbBIIEMbIE K
MH(OPMALIMOHHBIM CUCTEMaM
I1K-1 Cniocoben I1K-1.3.3 3HaTh MeTOABI pa3paboTKH
BBITIOJTHATH pa0OThI U | apXUTEKTYPbl UHPOPMAIIMOHHBIX CUCTEM U 0a3
yIpaBJATh padOTaMH | TaHHBIX
U IPOEKTaMHU 110 [1K-1.VY.1 ymeTb aHanu3upoBath TpeOOBAHUS K
CO3JIaHHIO, MH(OPMALIMOHHBIM CUCTEMAaM, IPOrPaMMHBIM
MOJIU(pUKALUHT U cpezacTBaM M miatdopMam HHPPaCTPYKTyphI
[IpodeccuonanbHbie | COMPOBOXKIEHUIO MH(OPMALIMOHHBIX TEXHOJIOTHI OpraHu3aluu
KOMIIETEHIINH MH(pOPMAaIMOHHBIX I1K-1.Y.2 ymeTs pa3zpabaTbIiBaTh MOJIENN OU3HEC-
CHCTEM, MIPOLIECCOB OpraHU3alun
aromatusupyromux | [IK-1.Y.3 ymers agantupoBaTh OuzHec-
3aJauu MIPOLIECCHI OpPraHU3alUU K BO3MOKHOCTSIM
OpTraHHU3aIlIOHHOTO MH(POPMAIMOHHBIX CUCTEM
YIIpaBJICHUS U [1IK-1.Y .4 ymeTs pa3pabaTbiBaTh apXUTEKTypy U
OM3HEC-TPOLIECCHI 6a3bl TaHHBIX HH(OPMAIIMOHHBIX CUCTEM
IIK-1.B.1 BnageTr METOJAMHU U CIIOCOOAMU
pa3paboTku Mojeneit HHGOPMAIIMOHHBIX CUCTEM
1 OM3HEC-TIPOIIECCOB, METOAAMHU Pa3pabOTKU
apXUTEKTYpbl UHPOPMALIMOHHBIX CHCTEM U 0a3
JTAHHBIX MHQOPMAIIMOHHBIX CHCTEM
[Ipodeccuonanvupie | [1K-3 Cnocoben [1K-3.3.1 3HaTh apXUTEKTYpy U MPUHIUIIBI
KOMIIETEHIINH pa3pabaTbiBaTh (YHKIIMOHUPOBAHUS BBIYMCIUTENbHBIX CUCTEM




KOMIIOHEHTHI U I1K-3.3.2 3HaTh TEXHOJOTHH Pa3pabOTKU U

AIIEMEHTBI OTJaJIKU CUCTEMHBIX ITPOrPaMMHBIX IPOYKTOB
UH(POPMALIMOHHBIX I1K-3.3.3 3HaTh NPUHLMIIBI IOCTPOEHUS CETEBOIO
cucTeM B3aUMOJIeICTBUSA

CIIELIUAIIBHOTO I1K-3.3.4 3HaTh OCHOBBI COBPEMEHHBIX CUCTEM
Ha3HA4YeHUs, yhpaBieHus 6a3aMu JaHHBIX

CHUCTEMHBIX [TK-3.VY.1 ymeTb cocTaBisTh cnenudukanum
IIPOrpaMMHBIX TpeOoBaHuUH K pa3pabaTbIBaeMOI cucTEMe

npoaykroB u cucreMm | [IK-3.VY.2 ymers npuMeHATD A3BIKU

ynpaBieHus 6a3aMu | IPOrpaMMHUPOBAHMSI HU3KOT'O U BEICOKOTO YPOBHS
JIaHHBIX I1K-3.Y.3 yMeTh NpUMEHATh METObI U IPUEMBI
OTJIAJKU IIPOIPaMMHOI0 KOJa

I1K-3.B.1 BnageTh HaBbIKAMU HAIUCAHUS
MCXOZHOI0 KOJia MPOrpaMMHBIX TPOLYKTOB UL
LIEJIEBBIX ONEPALIMOHHBIX CUCTEM Ha SI3bIKaX
IIPOrPaMMUPOBAHUS HU3KOTO U BBICOKOI'O YPOBHS
[1K-3.B.2 BnazseTs TEXHOIOTUSIMU pa3pabOTKu U
OTJIQJIKU CUCTEMHBIX IPOAYKTOB U 0a3 TaHHBIX

mudd. 3ager, sx3ameH (3ager, Audd. 3a4, Ik3.) ‘ 3ad.,

4. CopeprkaHue JUCHUTIIUHBI
4.1. PacnpexnenceHue TPyIOEMKOCTH TUCIUIUTHHBI IO Pa3/ieiaM U BHIaM 3aHITHH.
Pazensl, TeMBl AUCHUILTUHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHIIE 3.

Tabnua 3 — Pa3zesnsl, TeMbl AUCHUIIINHBL, UX TPYA0EMKOCTb

2. Mecro aucuumingsl B cTpykType OI1
Hucnurinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
PYU U3YUYCHHUH CIeIYIONINX AUCIUILINH:
— IIporpammupoBaHue Ha s3bIKaX BHICOKOTO YPOBHS
— OnepalioOHHbIE CUCTEMBI
— CucreMHOE TPOrpaMMHUpPOBaHUE
3HaHuUs, TOJYyYECHHBbICE NPH M3YyUYEHUU Marepuaia JaHHOW JAUCIHUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHUE, TAK U MOTYT HCIIOIb30BAThCS MPU U3yUYECHUU JAPYTUX TUCIUILINH!
— Brimycknas kBanudukanronHas padora

3. O0beM U TPYAOEMKOCTh AUCIUIITUHBI
Jlanable 00 o0meM o0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpeieleHue 3TOH TpyA0EeMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B
Tabmuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIIMHbI

TpynoemMKocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No8
1 2 3
Oowan mpyooemKocmo OuCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
Ayoumopnuie 3anamus, BCEro vac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxcymounon ammecmayuu: 3aqer, | Jdudd. Hudd. 3aq.,

Pasnensl, TeMBI TUCIIUILINHBL Jlexuun | 113 (C3) P KIVKP CP (uac)
’ (qac) (qac) (qac) (qac)
CemecTp 8
Paznen 1. [TapamienbHble BBIYUCIUTEIIBHBIC MTPOIIECCHI 14 5
Y apXUTEKTYPHI
Pazgen 2 [IporpaMMupoBanwe mapauieIbHBIX CUCTEM
5 17 30

c 0OMEHOM COOOIICHHUSIMHU C MCIIOJIb30BaHueM MPI
Paznen 3. IIporpaMMupoBaHue nmapauieabHBIX CUCTEM C 5 17 30
0011eli mamMATEIo ¢ uctosib3oBanreM OpenMP
Paznen 4. TunoBbie mpoOIEMBI I METOJIBI PEIICHUS TTPH 5 5
OpraHuv3anuu 1napauiCIbHbIX NPOIPaAMMHBIX CUCTEM
Pazgen 5. Meroas!l IIaHUPOBAHUS U PACTIPEACIICHHUS 5 6
MapauIeTbHBIX MPOIIECCOB
Htoro B cemectpe: 34 34 76

Htoro 34 0 34 0 76

IIpakTHyeckas TOATNOTOBKA  3aKIIOYAeTCAs B  HEIOCPEACTBEHHOM  BBIIIOJIHCHUHU
O0y4aroIMMUCS ~ OINpPENEeNICHHBIX  TPYNOBBIX  (YHKIWH,  CBSI3aHHBIX C  Oyjaymei
poeCCUOHATILHOMN 1€ATEIbHOCTBIO.

4.2. CopaepxaHue pa3IesioB U TEM JICKIIMOHHBIX 3aHITHH.
CogepxaHuie pa3JesioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabmuIe 4.

Ta6Jmua 4 — ConepxcaHI/Ie Pa3AcJIOB U TCM JICKOHMOHHOI'O ITUKJIA

Howmep paznena Haspanue u cogepxaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 Tema 1. ®opmanbHas Moaens npouecca. OCHOBHBIE TOHATHS U
cBoiicTBa nporecca. Cucrema mpoiieccoB. Bzanmoseiicteue
nporneccoB. OToOpaxkeHne NpoLeccoB Ha CTPYKTypy DBM.
[Ipoueccel B cpene mynprumnporpaMMubix OC. IIporpamMmHuo 1
anmnapaTHO pealn30BaHHBIE NTPOLIECCH B CTPYKTYpe OBM un
BBIYHCITUTENBbHBIX KOMIUIEKCOB.

OOMeH coo0IIeHUIMH, CUHXPOHHBIN OOMEH M aCHHXPOHHBIN
coobmieHussMu. PanzieBy. Y najgeHHbIN OpsMOM TOCTYI B TaMSTh
(RDMA). ITpoueccer 1 motoku B POSIX. IlapannensHbie
BBIUMCIICHUS C yIIpaBlieHMEeM OTOKOM AaHHBIX (data-flow).
[ToTokoBBIE (Streaming) BHIYUCIICHUS.

Tema 2. Knaccel napannensasix BC. CTpyKTypbl mapaienbHbIX
BC ¢ o6muMm agpecHsiM nmpoctpanctBoMm, SMP- u DSM-
aApXUTEKTYPBbI, MyJIbTUAEPHbIE MUKpOIIpOLieCCOPbl. CTPYKTYpbI
napajuiensHbix BC ¢ oOMeHoMm coobienusimu, kinacrepasie BC,
pacnpenenennsie BK. ITokazatenn mynsrunponeccopusix BC n
napajuleNIbHbIX TPOrpaMMHBIX cucTeM. [Ipon3BoAUTENIBHOCTD,
napaieslbHOe yCKOpeHue, 3¢ (heKTUBHOCTh, MACIITA0OMPyEMOCTb.
3akon Ampaana. Tesuc ['ycTtaBcona.




2 Crneuuduxarnmss MPL. O6uue noustus. O61acth MPUMEHEHHS.

MPI: Mexanu3m 3amycka 1 BBITIOJIHEHHsI porpaMm. O6iacTu
CBSA3M U KOMMYyHHKaTophl. O01mue npoueaypst MPI:
Nunnumanuzanus, 3aBepiieHue.

3 Cremuduxamus OpenMP: O6mue nonstua. O6nacth

npumeHenus. Jupektusl OpenMP. J[lupekTuBsl 115
OTIpeieNIeHus TapaJiebHON 00macT. JAUPEeKTHBBI s
pacnpeziesieHus: BBIUMCICHUH BHYTPU MapajuiesIbHOM 00J1acTH:

pacrpe/ielIeHHBIX KOMIUIEKCaX
4 | [TapannenpHble WUTEPALMOHHBIE BBIYUCICHUS 7 3
B NApalJIeNIbHBIX CHCTEMax C  oOmiei
namsTeio. PacmapannenuBanue — omnepauuii
00pabOTKK BEKTOPOB BEKTOPAMH.
5 | PacnapannenuBanue BBIYMCIICHUI B 7 3
napajuIeNIbHBIX CUCTEMaX C 00IIel aMsThIO.

4 [Tpobnema TynukoB. Bunsl TynukoB. MeTos1 60pb0bI C

TYIHMKaMH B [apaJuIeIbHbIX IPOTPAMMHBIX CUCTEMAX.
LleHnTpanu30BaHHbII METOJ] OOHAPYKEHHUS TYITUKOB.

JlenieHTpanu30BaHHbINA METOJl OOHAPYKEHHSI TYIIHKOB.
IIpenoTBpaleHue TyIMKOB B NTapaJUIEIbHbIX IPOTPAMMHBIX
cucremax. CHHXpOHM3ALMS JIOTHYECKOTO BPEMEHU B
NapajuIeJIbHBIX IPOrpaMMHBIX cucTeMax. CUHXpOHU3aLUs
(U3UYECKOr0 BPEMEHH.

Bcero 34

5 Pacnpenenenune ctaTuuecKuX U JUHAMUYECKUX CUCTEM

paboTy.

MIPOLIECCOB I10 Ipolieccopam napasuienbHbix BC.
Croxactudeckue MeToabl. Moienb MyJIbTUIIOTOKOBBIX
BbIuMciieHnit birymosa-Jleiizepcona. [lnannpoBanue
MYJIbTUIIOTOKOBBIX BBIUUCICHUH. «KaHbIN MIJIAHUPOBILUKY.
[TnanupoBmuk «3anarsie mucThs» [InanupoBuiuk «lloxururens

4.5. BrInonHeHHE KypCcOBOTO MPOEKTa/ KYpCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Buasl camocTosiTebHOM paboOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabauma 7 — Bunbl caMocTosTenbHON pabOTHI U €€ TPYAO0EMKOCTh

4.3. Tlpaktuyeckue (CEMUHAPCKHUE) 3aHITUS

Tembl IpaKTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEAEHBI B Ta0IHILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYLOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydenne TeopeTHueckoro MaTepuaia
30 30
qucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 30 30
ycrneBaemoctu (TKY)
Jlomamnee 3ananue ([13)
KonTponbuble paboTsl 3a0uHUKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMN 16 16
arrecrauuu (ITA)
Bcero: 76 76

5. IlepeueHb yueOHO-METOINYECKOTO 0OeCIeUeHUs
JUTSI CAMOCTOSITEIIbHOM paOOThl 00YUAIOIIMXCS IO TUCIUIUIAHE (MOJIYITIO)

yqe6HO—MeTOI[I/I‘leCKI/IC MaTCpuaJibl JJI1 CaMOCTOATEIbHOU pa6OTH 06yqafonmxca YKa3aHbl B

IL.I. pa3zenoB 6-11.

6. Hepequb NIEYATHBIX U 3JICKTPOHHBIX yqe6HBIX U3TaHUM

[lepeueHp eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/ITaHUM MpUBeEieH B Talbuie 8.

Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

N3 Hux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJTOEMKOCTb IPUBECHBI B Tabule 6.
Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 aux Ne
Ne Haumenosanue nabopatopHbIx paboT TpyOEMKOCT®, | MPAKTHHECKOH | pasaeiia
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 8
1 | Pacnpenenennbie BBIYHCIICHUS HaJ 6 2
CTPYKTYPHBIMH JaHHBIMU
2 | ®ynakuun MPI s oOpa®oTku mepechbulKd 7 2
JAHHBIX MEXKITY pacnpeaeIeHHbIMU
npoleccaMu
3 | ITapannenbHast COPTHpPOBKA JIaHHBIX B 7 2

Mudp/
URL bubnuorpapuyeckas ccpuika
anpec

Komuecr
BO
SK3EMILIA
POB B
OonoIIMoTE
Ke

(kpome
JIEKTPOH




URL anpec HaunmenoBanue

e.lanbook.com/books/ DNeKTPOHHO-OMOINOTEYHAs CHCTEMA

www.gpntb.ru/ TlocymapcTBeHHas myOJIMIHAsI HAYIHO-TEXHUIECKash OMOIMOTEKA.

www.nlr.ru/ Poccuiickas HanmoHaabHast OMOIMOTEKA.
www.nns.ru/ HanmonanmbpHas 351eKTpOoHHAsT OMOIHOTEKA.
www.rsl.ru/ Poccwuiickas rocynapcTBeHHas OMOIHOTEKA

8. Ilepeuenb nHMOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeyenr mporpaMMHOro oOeCIe4YeHUs, HCIOJIB3yEeMOro TIPH OCYIIECTBICHUH
00pa30BaTeNBHOrO MpOoIiecca 0 AUCIUILINHE.
[lepeuenp UCTIONB3yEMOTr0 IPOrPAMMHOTO OOecIieueHHs peacTaBieH B Tadmuie 10.

Tabnuna 10— Ilepeyenb nporpaMMHOro o0ecrneyeHust

Ne n/mn HaunmenoBanue

1 Omnepanuonnas cucrema Windows

2 Microsoft Visual Studio

3 [Tporpammusrii maketr Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb52483 1 (v=vs.85).aspx )

4 Intel C++ Compiler

8.2. Ilepeuenn UHPOPMALIHOHHO-CITPABOYHBIX
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIECCa O AUCITUTUINHE

[lepeueHb HCHOAB3YyEMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTaBICH B
Tabmmre 11.

CHUCTCM,UCIIOJIb3YCMbIX pu

Tabnuua 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOHM 0a3bl, HEOOXOIUMOW Uil  OCYUIECTBJICHUS
00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCIUIUINHE, MpeCcTaBIeH B Tabuuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUECKOH 0a3bl

No HanmenoBanue cocTaBHOU 4acTH
n/m MaTepuaIbHO-TEXHUYECKOMN 0a3bl

Howmep aynutopun
(mpu HEOOXOUMOCTH)

MynbsTUMeUITHAS JEKIHOHHAS ay AUTOPUS

2 | CnenuanusupoBaHHas nadoparopus «IIporpaMMHBIX cucTeM»

YuranbHbIA 3a71 OMOINOTEKN

HBIX
IK3EMIUIS
poB)
(004.4 /J1 | Jlesun, M. I1.. IlapannenpHO€ MPOrpaMMHUPOBAHUE C UCTIOJIb30BaHUEM 10
36) OpenMP: yue6noe mocooue/ M.: BUHOM. JlabopaTtopus 3nanuii, 2008.
-120c.
( PoGauesckuii, A.. Oneparnmonnas cucrema UNIX: yuebnoe mocodue/ A. | 27
004.4(075 | Pob6auesckuii, C. Hemutorusn, O. Crecuk. - 2-¢ usa.. - CI16.: BXB -
)/ P 58) [TerepOypr, 2008. - 635 c.: puc.. - [Ipenm. ykas.: c. 619 - 635. - Ha c.
599 - 618: I'noccapuii. - ISBN 978-5-94157-538-1: 199.00 p.
(004.451( | l'opnees, A. B. Onepanmonnsie cuctemsl: yaeOHuk/ A. B. I'opaees. - 2- | 37
075)T'68) | e u3x.. - CII6.: [IUTEP, 2006. - 415 c.: puc. - (YueOHUK 1Jis BY30B).
(004.451 | Hewiten X. M., I1. leiiren k., Yoduec . P. Onepanumonnsie cuctemsl. | 10
H27) OCHOBBI ¥ IPUHLIMIIBL. -3-€ u3.. -M.: bunom, 2006.-1024 c.
004.4 Kopwmen T., Jleitzepcon Y., Pusect P. Anropurmsr: [loctpoenue u 3
K66 ananus. M.: MITHMO, 2001, 960 c.
681.3 T TanenOaywm, DHIIpI0. ApXUTEKTypa KoMImbioTepa. - 4-e u3n. - M. u nip. : | 3
18 [Tutep, 2005. - 698 c.
004 T18 | Tanenbaym, O. PactipeneneHHbIe CUCTEMBI : IPUHIIUIIBI U TAPAIUTMBI . 12
[lep. ¢ anra. B. 'opOynkos. - CII6. : ITMTEP, 2004. - 876 c.
681.3 Tanenbaym D. CoBpeMeHHBIC OTICPAIIMOHHBIE CUCTEMBI -2-¢ 3. -CI16. | 2
T18 u ap.: Iurep, 2005.-1038 c.
0044 B Boesonun, B. B. IlapasnienbHble BEIYUCICHUS | yueOHOE TOCOOHE ISt 1
63 By30B / B. B. BoeBoaun, Bii. B. BoeBoaum. - CII6. : BXB - IletepOypr,
2002. - XII, 608 c.
['ony6 k., Ban Jloyn Y. Matpuunsie Berunciaenus. M.: Mup, 1999,
548 c.
MPI: A Message-Passing Interface Standard. Version 3.1. Message
Passing Interface Forum. June 4, 2015
http://www.mpi-forum.org/docs/mpi-3.1/mpi3 1-report.pdf
OpenMP Application Program Interface. Version 3.0 May 2008.
http://www.openmp.org/mp-documents/spec30.pdf
Charles E. Leiserson, Harald Prokop. A Minicourse on Multithreaded
Programming. MIT Laboratory for Computer Science, 1998
https://www.researchgate.net/publication/2817427 A_Minicourse_on__
Multithreaded Programming
Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming.
Morgan Kaufmann Publishers, 2008. 529 p.
http://coolfire.insomnia247.nl/c&mt/Herlihy,%20Shavit%20-
%?20The%20art%200f%20multiprocessor%20programming.pdf
7. IlepeueHb NMEKTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHOM ceTn « THTepHeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHON cetn «VHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHEI
npuBezieH B Tabnuue 9.
— [IlepedeHb HIIEKTPOHHBIX O0paA30BATENBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

Tabomuma 9

10. Ouenounsle cpeacTBa A IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLIEHOYHBIX CPEACTBIJI NPOBENCHHUS MPOMEKYTOUYHOM aTTeCTalluu
o0yyaromuxcs o JUCHUIUIMHE IpuBeAeH B Tabmure 13.
Tabaua 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu

Bua npomexyTo4HON arTecTalnuu IlepedyeHb OLICHOYHBIX CPEACTB

JuddepeHpoBaHHbIi 3a4€T Crincok BONpocoB;




10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00yYaloUMMHCs MPUMEHseTCsT S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6ammpHas  mKana — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIA
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Tabnuia 16 — Boripocs! (3amaun) m1s 3aueta / audd. 3adera

OI11eHKa KOMITETEHIUN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHMIA
5-0ayuIpHAs IIKaJIa PAKTep (op

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;

— ONHUPasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbIC MOJOXKEHHS C MPAKTUYECKOU
«3a4TEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMesi0 000OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— CBOOOJTHO BJIJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBmIbHO BeIIOJHUI OT 90% 1m0 100% TecTOBBIX 3ajaHuil .

OO0yyarommiics:

— TBEPJIO0 YCBOWJI NMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«3aYTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3UPOBAHHbIX TOHITHH.

— NIPaBHIIBHO BBINOTHMI 0T 70% 110 89% TeCTOBBIX 3a1aHUH .

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
IO CYWIECTBY M3JaraeT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITBIBAET 3aTPy/HEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUM
«3AYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITUH.
— MPaBWIbHO BBIMOJIHWI OT 51% 110 69% TecTOBBIX 3aaHuil .

— oOyyaronuiics He YCBOMJ 3HAYMTEIbHOH YacTH MPOrpaMMHOIO
MaTepuana,
— JIOTyCKAeT  CYNIECTBEHHbIE  OIMMMOKHM W  HETOYHOCTH  TIpU
«HEYJ/IOBIIETBOPUTEIILHOY» | PACCMOTPEHUH MPOOIIEM B KOHKPETHOM HAIIPABIICHHM;
«HE 3aUTEHO» — UCIIBITHIBAET TPYTHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHUH;
— He MOXET apryMEHTHPOBATh Hay4HbIE MOJIOKEHMUS;
— He (pOopMyIHpPYET BHIBOJOB U 000OLICHHIA.
— NIPABHIILHO BBIMOMHHI MeHee 51% TecTOBHIX 33aHMH .

10.3. TunoBele KOHTPOJIBHBIE 3a/1aHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tabnure 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocs (3agaun) ans 3aueta / nud . 3aueta npeacrapieHsl B Tadbaune 16.

Kon
Ne i/ [Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3auera HHMKaTOpA
1 Brruucnurensubie npoieccel. @opmanbaas mogens. Crorictea | [1K-1.3.1
mporecca. I1K-1.3.2
2 Cucrema npoueccoB. HezaBrucumbie npo1iecchl. [IK-1.3.3
B3anmoaeicTBre IPOLECCoB. IIK-1.V.1
3 IMokasaTtenu napajuieiabHbix BC 1 BBIYMCIIEHMIA IK-1.¥.2
4 Knaccsl napamiensHbeix BC [IK-1.V.3
5 CuHXpOHHAs M aCUHXPOHHAsl OpraHu3alus ooMeHa HIK-1.Y 4
coobimenusMu. RDMA. IIK-1.B.1
6 MPI: Crangapt MPIL. O6mue nonsitust. O01acTu CBSI3U U IIK-3.3.1
KOMMYHHUKATOPBI. 11K-3.3.2
7 O6mwme npouenypsl MPI: Mnunmanuzanusi, 3aBepiieHue. I1K-3.3.3
8 O6mume nporneaypsl MPI: Onpenenenue odmiero uyncia 1IK-3.3.4
napajuleJIbHBIX IpoLeccoB B rpynne. OnpeneneHue Homepa IIK-3.V.1
npoliecca B rpymre. TIK-3.Y.2
9 MPI: Ilpuem/miepenaua cOOOIMEHUI MEKIY OTIACITHHBIMU IK-3.Y.3
IPOLECCAMHU. I1K-3.B.1
10 MPI: I'pyninoBsie (KOJIJIEKTUBHBIE) B3aUMOJICHCTBHUSL. IIK-3.B.2
Paccbuika nennoro coo6uienus npoueccam. COopka JaHHBIX OT
IIPOLIECCOB.
11 MPI: I'pyninoBsie (KOJIJIEKTUBHBIE) B3aUMOACHCTBUS:
Paccrpuika yacreit coobmmenus npoueccam. COopka yacten
COOOLIEHHUS C MPOLIECCOB.
12 MPI: ®yHKIMM NOAAEPKKHU pACIIPECIICHHBIX OIEPALlN:
Beinonzenue riio0anbHbIX onepanuii ¢ BO3BpaToM
pe3yIbTaTOB B IJIABHBIN Mpoliecc. BrimomHeHne rmo0anbHbIX
olepauuii ¢ BO3BpaToM pe3yJIbTaTOB BO BCE NMPOLIECCHI.
13 MPI: CunxpoHH3a1Msl IPOLIECCOB.
14 MPI: Bupryanuzanusi TOIOJIOTHH.
15 [TporpammupoBanne MBC c o61eit mamsteio. [Iporeccs u
notoku B POSIX
16 OpenMP: O6uue nousitusg. O01acTh NPUMEHEHHUS.
17 Hupextussl OpenMP: JlupekTuBbl AJ1s ONpeeaeHUs
napajsiesbHON 001acTH.
18 OpenMP: JlupekTuBbl A5 pacipeieieH s BBIYUCICHUN
BHYTpPH NapajuienbHoi obnactu: Jlupekruna for.
19 OpenMP: JlupekTuBbl AJ1s pacipeieleH s BBIYUCICHUN
BHYTpPH NapajuiesbHoM o0nactu: JlupekTusa sections.
Hupekrtuna single.
20 OpenMP: JlupekTuBbl AJs pacipeieleH s BBIYUCICHUN
BHYTpPH NapajiesnbHoi o0nactu: O0beIMHEHNE TUPEKTHUB
parallel u for (sections).
21 [Tpobnema TYyNUKOB B MapauleIbHBIX TPOrPAMMHBIX CHCTEMAX.
Bunel TynukoB. MeTtoibl 00pb0BI ¢ TYIIHKaMH B
NapauIeIbHBIX IPOTPAMMHBIX CHCTEMAX.
22 [{enTpann3oBaHHBIA METO] OOHAPYKEHUS TYIIUKOB B
NapaJUIEIbHBIX IPOIPAMMHBIX CHCTEMAX
23 JlenieHTpanu30BaHHbII METO/1 OOHAPYKEHUS TYIIHKOB B

MapaJuICJIbHBIX MMPOTrPAMMHBIX CUCTCMAX




Bomnpocsl

npencTaBicHbl B Tabmuie 18.

Tabnuna 18 — [TpumepHbId IepeyeHb BOIPOCOB JJisl TECTOB

OJi1 IPOBECACHUA HpOMe)KYTOqHOﬁ arrecTallikn B BHUAC TCECTUPOBAHHA

Ne i/t

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
WHJIUKAaTOpa

@ynkuus MPI_Gather B crangapre MPI muis napannenbHbIx
BBIUUCIIUTENIbHBIX CUCTEM C OOMEHOM COOOLIEHUSIMU

@ynkuus MPI_Barrier B crangapte MPI mis napasienbHbIX
BBIUUCIIUTENIBHBIX CUCTEM C OOMEHOM COOOLCHUSIMU BBINOJIHAET
(BBIOEpUTE OJIUH IIPABUIIBHBIN OTBET):

A. 0OapbepHYyI0 CHHXPOHM3ALIUIO

b. o0meH maHHBIMU

B. pacnpenencHHbIE BBIYUCIICHUSA

I'. cucrtemHble QyHKIHH

Bri6epute Bce BapuaHThl, COOTBETCTBYIOIIME ONMUCAHUIO HHTEpdeiica
OpenMP (Open Multi-Processing) muist mapasuienbHbBIX
BBIYHCIUTENBHBIX CUCTEM C O0IIEH MaMsThIO:
A. TIporpammusriii uatepdeiic (API) mist oOMeHa cooOnIeHUSIME
b. Tlo3Bomnser moTrokaM 0OMEHUBATHCS JAHHBIMH uepe3 OOIIyI0
aMsTh
B. IlpumeHnsercs MHOTOSIIEPHBIX K MHOTOIIPOIIECCOPHBIX CUCTEM
I'. Ilpumensercs ans s3bika nporpamMmmupoBanus Python
J1. PazpabarsiBaetcs B pamkax OpenMP ARB (Architecture Review
Boards)

B crannapre OpenMP 1711 mapasuienbHbIX BEIYUCIUTEIbHBIX CUCTEM C
o01Ieii MaMATHIO0 IOTOKH CO3/1at0TCs (BBIOEPHUTE OJMH MTPABUIIHHBIHN
OTBET):

A. cpa3y npu cTapTe IporpamMmmsl

b. BbI30BOM criennanbHOM QYyHKIMM CO3/1aHUS TOTOKOB

B. mepen BxoaoM B napauiebHy0 001acTh

I'. B 3aBHCHMOCTH OT Harpy3Ku

VYkakuTe NpaBUIbHYIO MOCIIE0BATEILHOCTD IPUOPUTETOB (CHAaYaIa —
0oJjiee MPUOPUTETHBIE, IOTOM MEHEE) CITOCOOBI OTpeieNieH s (3aTaHusl)
KOJIM4YECTBA IIOTOKOB B MapaienbHol o0nactu B ctanaapte OpenMP
JUIsl TapaJIIeNbHBIX BBIYUCIUTENIBHBIX CUCTEM € OOIIEH MaMsThIO:

A. Tlapamerp num_threads nupextussl parallel

b. Kak onpeneneno B koHKpeTHOM Komnuisitope OpenMP

B. Ilepemennas okpyxenuss OMP_NUM THREADS

I'. ®yskimsg omp set num threads

24 [IpenoTBpallieHre TYIUKOB B MapalIebHBIX MPOTPAMMHBIX
cUCTEMAX

25 CuHXpoHHU3a1Us JTIOTHYECKOT0 BPEMEHHU B NTapaJuIEIbHBIX
[IPOrPpaMMHBIX CHUCTEMAX

26 CunxpoHu3zanus (U3NUECKOro BpeMEHH B MapauIeIbHBIX
[IPOrpaMMHBIX CUCTEMAX

27 Pacnpenenenue npoueccos no npoueccopam. Kpurepuu u
noaxoAsl. Pacnipenenenre craTuyeckor CUCTEMbI IPOLIECCOB.

28 Pacnpenenenue nmpoueccoB no npoueccopam.
[lenTpasmzoBannseiii Mmerox “Up-Down”

29 Pacnipenenenue nmpoueccos no npoueccopam. Mepapxuueckuii
AJITOPUTM.

30 Pacnpenenenue nponeccon no npoueccopaM. CTOXacCTUYECKHE
QJITOPUTMBIL.

31 dopmaibHbIE MOAEIH apaJICIbHBIX BHIYHCICHHM.

32 Mopenb MyIbTUIIOTOKOBBIX BbIYHCIEHUN biryMoBa-
Jleitzepcona.

33 [imanpoBaHre MyJIbTUIIOTOKOBBIX BBIYMCICHUM. «OKaaHbIi
TIJIAHUPOBILMK

34 [InanupoBaHue MyJIbTUIIOTOKOBBIX BHIYMCICHUH.
[11aHUPOBIIMK «3aHATHIE JIUCThSI»

35 [InanupoBaHue MyJIbTUIIOTOKOBBIX BBIYUCIICHUM.
[Tnanuposmuk «Iloxururens paboT»

36 Onpenenenne o0IIETo YKCIa MapAIIICIIBHBIX MTPOIIECCOB B
rpyIIe.

37 Onpepenenue HoMepa npouecca B rpynme. MPI

38 [Tpuem/mepenayda cooOMEHUH MEXKTY OTACTLHBIMA
MpoIeCCaMH.

39 OpHoBpeMeHHas riepeiaya v pueM COOOLICHUS MEKITY
OTJEJIbHBIMU MPOLIECCAMH.

40 CuHXpOHM3aIIUS TPOIIECCOB.

41 [TporpammupoBanue ¢ aupekTuBoi for

42 [IporpaMMupoBaHue ¢ AMPEKTUBOM sections

43 [IporpamMMupoBaHue ¢ AMPEKTUBOM single.

44 Oo6wenunenue qupektuB parallel u for (sections).

45 [IpuMeHeHHe TUPEKTUB CHHXPOHU3ALIHH.

46 [IpenoTBpaleHNe TYIMKOB B LIEHTPAIN30BaHHBIX
NapajuleJIbHbIX TPOrPaMMHBIX CUCTEMAX.

47 [IpenoTBpaleHNE TYIMKOB B PAaCIpelEICHHBIX TapaJlJIEIbHbIX
IIPOrPaMMHBIX CUCTEMAX.

48 CuHXpoHHU3a1Us JTIOTHYECKOTO BPEMEHHU B NTAapaJuIEIbHBIX

IIPOTPaMMHBIX CHCTEMAX

[lepeuens Tem ISl BHITOJHEHHUS! KypCOBOTO MPOEKTa/ KypcoBOil paboOThl MpeCTaBIICHBI

B Ta0nure 17.

Tabauna 17 — Ilepeyerb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYpCOBOM pabOThI

Kaxue Tunel mapanenbHbIX IEPEMEHHBIX MOTYT OIPENESATHCS s
napasenbHoi obiactu B cranaapre OpenMP i napanienbHbIx
BBIUHCIUTENbHBIX CUCTEM C O0IIeH MaMsAThIO

Ne i/t

[TprMepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

paboThI

Kaxas #pragma npumensieTcst 1Jist pacniapajuieTMBaHusl [IUKIOB
(pacripesienieHrie HTEPAIMA IIMKJIA MEXK]Ty TIOTOKAMH) B CTaHIapTe
OpenMP nns mapasuieTbHbIX BEIYUCIUTEIBHBIX CUCTEM C 001IIeH
IIaMATBIO

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Ha KakKune aBa HpHHHI/IHI/IaJIBHLIX BHUIa C TOYKHU 3peHI/I$I BO3MOXHOCTHU
oOMeHa TaHHBIMH Pa3JIeNSFOTCS MapalieIbHbIC BEIYUCIUTEIHHBIC
CUCTEMBI?

YCcTaHOBUTE COOTBETCTBHUE MCIKAY TUITaMH TapaAJUICJIBHBIX CUCTEM U UX
OITMCaHHEM.

IK-1.3.1
I1IK-1.3.2
I1K-1.3.3
IIK-1.V.1
[IK-1.¥ .2
IIK-1.¥.3
[IK-1.Y 4
IIK-1.B.1
I1K-3.3.1
I1K-3.3.2
I1K-3.3.3
I1K-3.3.4
IIK-3.V.1
[IK-3.Y .2
I1K-3.V.3
IIK-3.B.1
[1K-3.B.2




1. CummeTpuuHble MyJbTUIIPOLIECCOPHBIE CUCTEMBI (SMP)
Cuctemsl ¢ GU3UIECKU pacTIpeIeICHHOM, HO JIOTHYECKH 001ei
MaMSTBIO

3. CucreMbl ¢ 0OMEHOM COOOIIEHUAMU

A. He3aBucumoe aipecHOe IPOCTPAHCTBO: ajipec 00palleHHs B
aMATh — aJPec JIOKAJIbHOW aMsATH

b. O61ee agpecHoe NpOCTpaHCTBO, HO OOpAIlEHUE K TAMSTU ABYX
THUIIOB: HAIIPAMYIO K CBOEH JIOKAIBHOM NIaMATH U K 4y>KOU ITaMATH
4yepes3 CUCTEMY CBS3U

B. Oo6mee anpecHoe IPOCTPaHCTBO: MpOTrpamMma, UayIas Ha JI00oM
IPOLIECCOPE CUCTEMBI, MOXKET 00paTUThCS K 1000 suelike namsT
(o011ero agpecHOro MPoCTPAHCTBA)

YAAICHHYIO IIAMSTh

Bri6epuTe Bce BapuaHThl, COOTBETCTBYIOIINE OMUCAHUIO HHTEpdeiica
obmena coobuiennsmMu MPI a5 mapamienbHbIX BEIYUCIUTEBHBIX
CUCTEM C OOMEHOM COOOIICHUSIMHU:
A. TIporpammusriii uarepdeiic (API) nns oOmMeHa cooOmeHUIMEI
b. Tlo3BossieT moTokaM 0OMEHUBATHCS JAHHBIMH uepe3 O0IIyIo
15. MamMsITh
B. IlpumeHsercs TOIbKO B CIIEHUATM3UPOBAHHBIX CHCTEMAaX
I'. Cranpaprusupyercs B pamkax opranusaiuu MPI Forum
. Conepxut onvcanue UHTEp(HErcoB, KOTOPHIE JOJKHBI
MOJIICP>KUBATHCS KaK BIYMCIUTEIHHOMN MIaTGOPMOii, TaK U
10JIb30BATEIbCKUMH IPOrPaMMaAMH

10.

[Tapametp reduction MPUMEHUTENBHO K IEPEMEHHBIM B CTaHAPTE
OpenMP ni1s nmapaieTbHbIX BBIYUCITMTEIBHBIX CHCTEM C OOIIIeH
MaMSTBIO OTIpeeIsieT (BIOSpUTE OJTUH MPABUIILHBIA OTBET):

A. YMeHbllIeHUE TEPEMEHHOMN

b. Omnepanuto penykuuu

B. HcknmrodyeHue nepeMeHHON

[lepevyeHbp TeM KOHTPOJIBHBIX PaOOT MO JMCHUILUIMHE OOYYAIONIMXCS 3a04HOW (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Tabimie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne i/m [lepeyeHb KOHTPOJIBHBIX PadbOT

He npenycMoTpeno

11.

Kakas aupexTiBa 1mo3BosisieT 3a/1aTh KPUTHUECKYIO CEKIIUIO ISl y4acTKa
Koza B crangapte OpenMP 1u1st mapasuienbHbIX BBIYMCIUTEIbHbBIX
CHCTEM C 001Iel MaMsThIO OpeaessieT (BBIOCpUTE OTMH MPABUIILHBIN
OTBET):

master

critical

atomic

barrier

single

parallel

M= W

12.

Bri6epuTe npaBunpHOE onrcaHue padboThl HEOJOKUPYIOLIEH PyHKIMH
OTIIPABKHU COOOIEHUSMH B apaJIJIEbHBIX CUCTEMAX ¢ OOMEHOM
COOOLICHUAMU:
A. PaGota ornpaBurens Oyaer 3a0J0KMpOBaHa A0 TEX MOp, MOKa
MOJTy4aTesb He OJyYUT JIaHHbIE
b. Pa6ora ornpaButens OyzaeTr 3a0J0KMpOBaHa J10 TeX MOp, MOKa
naHHble U3 Oy(depa He OyIyT CUMTAHBI CPEAO BHIMOTHEHUS
B. OtnpaButenb CMOXET IPOJOJIKUTH paboTy cpa3y MOCiE BbI30Ba
byHKIMH

13.

VYKaxuTe NpaBUIbHYIO MMOCIEA0BATEIBHOCTh ONEPALIMI IPU ONEpaLiiu
YAQJIEHHOTO JIOCTYTIA K TIaMSITH Ha 3alliCh B MapauUIeIbHBIX CHCTEMaxX ¢
00MEHOM COOOIIICHUSMMU:

A. OOMeH maHHBLIMH

b. Onepanus oTOpaBKU JaHHBIX

B. UteHue DaHHBIX U3 JOKAJILHOU ITAMATH

I'. 3anuce AaHHBIX B JOKAIbHYIO NaMsTh

. Omnepanust npruemMa JaHHbBIX

14.

ATOMapHBIi yJaleHHbIH JOCTYII K MaMsITH B apaJIEIbHBIX CUCTEMAX C
00MEHOM COOOIIEHUSIMH 3TO (BbIOEPUTE OAMH MPABUIIbHBII OTBET):

. UTteHue NaHHBIX U3 yAAJTEHHON NaMsITH

OO0parenne K 0OTHOMY 3HAYCHHUIO YAAICHHON MTaMsATH

Urenue U3 y1aJeHHON NaMsITH WK 3alIUCh B YAAJICHHYIO MMAMSTh
UteHne U3 yIAIeHHON NaMATH + U3MEHEHUE + 3aIucCh B

2w

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIOIIAE  MPOLEAypbl  OLIEHHWBAHUSA
WHIUKATOPOB, XapaKTEPHU3YIOIIUX JTambl (HOPMHPOBAHWS KOMICTCHIIMMA, COAEpXKATCS B
JIOKaJbHbIX HOpMaTuBHbIX akTax [YAIL, pernamMeHTHUpyOIUX TMOPSAOK U MPOUEAYPY
MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalliy O0y4aroIIuXxcst
I'VAIL

11. Metoauueckue ykazaHus JUisi O0y4arOIIMXCs 10 OCBOCHUIO JUCITUTIIMHBI

11.1. Meronuyeckue ykKazaHus M OOy4yarOUIMXCS [0 OCBOCHHUIO JIEKIIHOHHOI'O
Marepuaia

OCHOBHOE Ha3HAYEHME JICKIMOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
ry0oKoe U SICHOE H3JIOXKEeHHE yueOHoro marepuana. HasHadueHune COBpEMEHHOM JEeKIUH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX NpoOJeM JTUCHMIUIMHBI, METOJOB HAy4YHOro TIIO3HAHMs, HOBEHIINX
JOCTUKEHUM HayuyHOW MbIcau. B yueOHOM mporiecce JIeKIHs BBIIOIHSET METOJI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYI0 QyHKIUH. JIeKIHs packpblBaeT NOHATHIHBIN anmapaT
KOHKPETHOW 001acTH 3HaHusA, €€ mpoOjeMbl, JAaeT LEIbHOE MPEACTaBICHUE O AUCLUILIUHE,
ITOKa3bIBACT B3aUMOCBS3b C APYTUMU JUCLHUIUIMHAMMU.

[Inanupyemble pe3yabTaThl IPYU OCBOCHUHU 00YYaIOIIMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEAENSIETCS 1LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— IIOJIyY€HHE OIbITA TBOPUECKOM pabOThI COBMECTHO C MPENOJABATEIEM;

— pa3BuTHE MpO(ecCHOHATBHO-/IEIOBBIX  KAayecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOATEIIBHOI'O TBOPYECKOI'0 MBIIITICHUS.

— MOsIBJIEHUE HEOOXOAMMOro HHTEepeca, HE0OX0IMMOTO JJIsi CAMOCTOSITEIbHON pabOThI;

— TIIOJIyYEHUE 3HAHUUH O COBPEMEHHOM YPOBHE pPa3BUTUSA HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIINe TObl;

— HAy4YUThCSl METOAMYECKH 00padaThiBaTh MaTepuai (BBIAENIATH TJIaBHBbIE MBICIU U
MIOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  PAa3IMUHBIX
(bopMyIHUpOBKax);

— TMOJy4YeHHe TOYHOIO NOHWMaHUsS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.




JIeKIMOHHBIA MaTepual MOXET COMPOBOXKIATHCSA AEMOHCTpAllUC  ClIailIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKYycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. MeTtoauueckue ykazaHus Il 00y4aronuxcs Mo YYacTHIO B CEMUHApax
VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.3. Meronnueckue ykazaHusg A OOyYaroIIMXCS I10 IMPOXOXKICHHUIO MPAKTUYECKUX
3aHATUH
VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.4. Meronnyeckue ykazaHus Uis OOydYalOMIMXCSl MO BBITOJHEHHIO J1A0OPaTOPHBIX
pabor

B xozme BeImoMHEHHMS J1a0OpaTOpHBIX paboT oOyyaromuMics [OJDKEeH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJA/E€Th COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT U3 3KCIEPUMEHTAbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOThEMJIEMOH 4YacThlO
U3yYeHHsS] JUCHMIUIMHBIL, OIpeNeisieMoil yd4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUILTIHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3alUs TEOPETHUYECKMX 3HAHHM, MOJTYYEeHHBIX Ha
JCKIHSIX;

— TOoJyueHHe HOBOW MH(OpMAINH 10 U3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyaoBaHHUEM U pubopamu.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

[Tpouecchl: BHE 3aBUCMMOCTH OT KOJMYECTBA MPOIIECCOB B 3aJaHUM Iporpamma JoJDKHA
paboTaTh KOpPPEKTHO Ha JOOOM ducie mnporeccoB. Ilog TepMHMHOM — «KOPPEKTHO»
NoJipa3yMeBaeTcs:

— BplmaBate 0IMHAKOBBIN PE3yJIBTAT B 33Ja4ax, I/I€ OT YHUCIIA POLECCOB HE 3aBUCHUT
MaTeMaTHYeCKUH pe3yJsibTaT BHIUMCIEHUH (1IepBasi, 4acTh 3a/laHUI BTOPOH U TPEThs
nabopatopHble paboThI).

— BeigaBate  pasznuuHBIe, HO TpaBWIbHBIE pe3yJbTaThl B  3ajadax, IJIe
MaTeMaTHYeCKUH pe3yslbTaT 3aBUCUT OT 4YMCia IMPOLECCOB (HAalpUMEp — 4YacTh
3az1a4 2 1abopaTopHOM paboThI).

Bbruuciienusi: MCHoOJb30BaHUE pACHpPEAETICHHBIX BBIYUCICHUH JOJDKHO paclpelensiTh
Harpy3Ky ¥ COKpamaTh BpeMs BBHIMIOJHEHUS 33/1a4M, a HE yBEIMYMBATH BPEMS M KOJIHYECTBO
BBIYUCIICHUH OTHOCUTENIBHO O/IHO33/1a4HOr0 BhIoMHeHUs. Hanpumep:

— Ecnu BekTop AoimkeH ObITh MepeAaH OT OJHOTO Mpolecca APYTHM MpoleccaM, TO
ATOT BEKTOP HYXXHO CO3/IaBaTh TOJBKO B TOM IpoIiecce, KOTOPBIA OyJeT pacchliaTh
JTaHHbIE, a HE BO BCEX.

KomMMmyHMKanu: Tak Kak BBIYUCIUTENN (IIPOIECCHI, TMPOIECCOPHl MM BBHIYHACIHTEIBHEIC
MallliHbl, KOTOPHIE pEAIM3YIOT BBIUMCIEHHUS) 3aBeIOMO ObICTpee, uYeM KOMMYHHKAIUH,
CJIeZIOBATeNIbHO, TIepenada JaHHBIX MEXAy MPOIECCOpaMu JIOJDKHA OBITh MHHHUMAIIBHO
HeoOxoaumoii. Hanpumep:

— Eciu npu copTupoBKe MaTpHIbl OTIENBHBIE MPOLECCHl JTOJKHBI COPTHPOBATH
OTJENbHBIE CTOJIOIBI (CTPOKM), TO HE CIEIyeT TNepeaaBaTh IIPoIeccaM BCIO

marpuny. IlepemaBaTh clieyeT HEMOCPEACTBEHHO CTPOKH, KOTOpBIE OyayT
OTCOPTHPOBAHBI.

— Ocobenno ©He crouT wucnoib3oBate meron AllToAll mns TpancmoHmpoBaHus
MaTpuil.

3aganus a8 gadopaTopHbIX pador
JIaGoparopHas pabota Nel. PacripeniesieHHbIe BBIYMCICHHS Ha/l CTPYKTYPHBIMH JAHHBIMH.
3ananue: Ilepecnate BekTOp, pazmepHoctu M, N mporeccaM, UCHOJIB3Ysl pa3IMUHbIC
BUJIBI CBSI3U MEXJ1y NpoLeCCaMU. DJIEMEHThI BEKTOPA 3aat0TCs IPOU3BOJIBHO. DJIEMEHThI
BEKTOpa IMEPEChUIaeMOT0 U MPUHATOTO BEKTOPA, a TAKKe BPEMS BBIOJHEHHUS JIOJKHBI
OBbITh BBIBE/ICHBI HA SKPaH.
Jlaboparopuass pabora Ne2. ®ymkiuu MPI mis oO0paOOTKM MEpPEeCchUIKM JaHHBIX MEXTY
pacripeielIeHHbIMU POLIECCAMHU.
3ananue: CreHepupoBaTh B KaxaoM M3 N IpPOLECCOB BEKTOp uucesl. Pa3MmepHOCThH
BekTopa — M. IIpomsBecTu mO3jIEMEHTHYI0 OOpabOTKY BCEX BEKTOPOB U IOMECTUTh
PE3yIBTHPYIOLINIA BEKTOp B KakoM-1uOo mporecce. B paboTe mcmonp3oBaTh cpeicTBa
MPI a5 opranu3zanuu pacnpeaesieHHbIX BEIUUCIICHU.
JlaGoparopHass pabGorta Ne3. IlapamnenpHass ~ COPTHpPOBKAa JAaHHBIX B paclpeesIeHHbIX
KOMILIEKCaXx.
3aganue: [IpomsBecTH COPTUPOBKY 3JIEMEHTOB B CTOJOLAX (MJIM CTPOKAaxX) MaTpHIlbI
pasmepHoctd  N*M, ¢ UCHONB30BaHUEM PpACHPEACTCHHUS BBIYUCICHUNH  MEXIY
nporueccamu cpeacreamu MPI.
3ameuanne: Ilporpamma nomkHa paboTaTh KOPPEKTHO Ha JIFOOOM KOJMYECTBE
nporeccoB. MaTpuiia mpu 3TOM He J0JKHA MEHATh CBOM pa3Mephl.
JlabopatopHas pabora Ned. IlapamienbHble WTEpPAlMOHHBIC BBHIYMCICHHS B TapajuieIbHBIX
cucreMax ¢ oouieit namsaTeio. PacnapannenuBanue onepannii 00pabOTKH BEKTOPOB BEKTOPAMHU.
PeanuzoBath u pacnapauienuTs ¢ nomoulblo TexHosorun OpenMP  paznuunble
olepalru HaJ BEKTOpaMu pazMepHoOCcTH N.
JlaboparopHast pabora NeS5. PacmapamienvuBaHue BBIYMCICHHNA B IMapaJICIBHBIX CHCTEMaX C
o01eit maMAThIO.
PeanuzoBath u pacmapamienuts ¢ nomomibio OpenMP anroputmbl TUNOBBIX 3a1ad
00paboTkK HHPOPMALINK (33]1a4 ONPEEIIAIOTCS BApUAHTOM 3a/1aHus ).

BapI/IaHTBI WHIANBUAYAJIBbHBIX 3aJaHui Ha na60paT0pHHe pa6OTLI BbIJACT
npenoaaBaTeiib.

CrpykTypa U (hopMa 0TYETa 0 JaOOpaTOpHOM padboTe
— 3amaunue.

— TekcT nporpaMMsl.

— Pesynbrar paboThl IpOrpamMMmBl.

— BriBoas!

TpeGoBanus k 0HOpPMIICHUIO OTUYETA O JIabopaTOpHOIi paboTe

Otuer o maboparopHOil paboTre 0GOPMIIIETCS B COOTBETCTBUU C TpeOOBAHUSIMH
odopmiiennn otuetoB 0 HUP, KypcoBBIX U AUIJIOMHBIX MPOEKTOB clieAyeT noib3oBathes [OCT
7.32-2001 uzmanus 2008 rona (http://guap.ru/guap/standart/obl main.shtml )

Otuer oopmitsieTcs B AIEKTPOHHOM U OyMaKHOM BHUJIE.

11.5. Meronuyeckue yka3zaHHs JUIsg 00y4arOLIMXCs IO BBIMOJIHEHUIO KypCOBOTO MPOEKTa/
KypCOBOI paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.


http://guap.ru/guap/standart/ob1_main.shtml

11.6. MeTonuueckue yka3zaHus Il OOyJaroIIUXCsl IO MPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHSAET PadOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YYacTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
nenecooOpa3Hoe IaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
¥ HaBBIKA B YCBOGHHU WU CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIeUMBAaET BBICOKUM
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00yyJarouumxcs BISIOTCS:

—  y4eOHO-METOAMYECKHA MaTeprall MO0 JUCIUILINHE;

METOJIMYCCKUE YKA3aHUs MO BBITIOJHEHUIO KOHTPOIBHBIX PA0OT (sl 00ydarommxes 1mo
3a04HOM opMe 00yUueHus).

11.7. Meronnyeckue ykasaHusi s OOyyarolMXcsd [0 IPOXOXKJIEHUIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbl0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Meronnueckue ykasaHus Ui OOy4daroLIMXCs MO0 MPOXO0KJIECHUIO IMPOMEXYTOUHON
aTTeCTallHH.

[IpomexyTouHas  artecranus  OOydYalOIIMXCS — NpPeAyCMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— auddepeHuupoBaHHbIl 3auyeT — 3T0 (¢opMa OLEHKHM 3HAHWM, NOJYyYEeHHBIX
00yJaromuMcs TIPU U3YYECHUH TUCIHUILIMHBI, TIPY BBITOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIE0BATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILO0», KyJA0BIETBOPUTEIBLHOY, «HEYA0BIECTBOPUTEILHOM.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




