MUHUCTEPCTBO HAVKU U BBICIIIET'O OBPA30OBAHMSI POCCUMCKOM
OEJNEPALIMH
(enepansHOE rocy1apCTBEHHOE aBTOHOMHOE 0GPa30BATENILHOE YUPEKIEHHE BBICIIErO
obpazoBaHus
"CAHKT-ITETEPBYPI'CKUA T'OCY IAPCTBEHHBIN YHUBEPCUTET
ABPOKOCMHMYECKOI'O ITPUBOPOCTPOEHI"

Kagenpa Ne 14

YTBEPXIAIO
PykoBojutens 06pa3oBaTensHO IpOrpamMMel

JIOIL, ,K.T.H.

Jluct cornacoBanus paboueii nﬂ)}'paMbe JUCLMIUTHHBI

[IporpamMmy cocrasun (a)

K.T.H.,JO0IL B.JL. Onenen

(ROJDKHOCTD, Y. CTENeHb, 3BaHHE) (uHuumansl, pamuiis)

INporpamma ono6pena Ha 3acenanuu kageapst Ne 14

«19» despans 2025 r, npotokon Ne 6 s

3asenyromuii kahenpoit Ne 14

(IOIDKHOCTB, 4. CTENCHD, 3BaHHE)

A.B. IllaxomMupoB

(vnrimanst, Gamunis)

!{ 2 %Zf)g,é/}z <

(noanucs)

«19» despans 2025 r

PABOYAS I[TPOTPAMMA JUCLIMITJIMHEBI

«CucreMsl ¢ napannenwoﬁ 06p360TKOﬁ um.’popmauﬂn»
(HanMeHOBaHHE AHCLIMILIHHEI)

Ko HanpasiieHus MoarotoBKu/
4 a : 09.05.01
CMEHUANEHOCTH
Haumenosaunue Hanpasienus | [IpMMEHEHHE U SKCIUTyaTalUA aBTOMATU3HPOBAHHEIX CHCTEM
HOJrOTOBKH/ CIIELUANBHOCTH CNELUANBHOTO Ha3HAYEHHUS
HaumeHnosanue ABTOMaTH3MPOBAHHbIE CHCTEMBI 06paboTKH HHPOPMALMH U
HarpasJIeHHOCTH ynpaBJieHHs
®opma o6yueHus OuHasg
I'ox npuema 2025

Canxr-IleTepGypr— 2025

K.T.H.,JOLL 2o B.JI. Onenes
(y4. crenenn, 3saHue) _-(rioftuce, nata) (AHMLHANBI, aMITHs)
?",/
3amecTuTens qUpekTopa uHcThTyTa Nel no METONUYECKOM pabore
7 7
JOIL,K.T.H. N B.E. Tapatyn
(OKHOCTD, 4. CTENeHD, 3BaHHE) (monfincs, nara) (ununmansl, hamunms)



AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkol HMH(GOpPMAaLHUKW» BXOAWUT B

o0pa30oBaTelbHYl0 I[POrpaMMy BBICIIEr0 OOpa3oBaHUs — IPOrpaMMy CHELUAIUTeTa 110
HampapineHnto moaroroBk/ cnenmanbHocTH 09.05.01  «IIpMeHeHHMe W 3KCIUTyaTanus
aBTOMATU3UPOBAHHBIX CHCTEM CIELHATBHOTO Ha3HAYCHHS) HAaIPaBJIEHHOCTH

«ABTOMaTH3UPOBaHHBIE CHCTEMbl 00pabOTKH HHGOPMALMU W ympaBieHUs». JucuuminHa
peanmsyercs kadeapoit «Neldy.

JuciumHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIMX KOMIICTCHIINI:

IIK-1 «CmocobeH BBIIONHATE PabOTBl W YHPABIATH PadOTaMH U MPOEKTAMH IO
CO3JaHHI0, MOAU(DUKALMK U CONPOBOXKICHUIO MH(POPMALMOHHBIX CHCTEM, aBTOMATH3UPYIOIIUX
3a/1a4d OPraHU3aHOHHOTO YIIPABICHUS U OU3HEC-TIPOLIECChD»

TIK-3 «Cmocoben pa3pabarsiBaTh KOMIIOHCHTBI M 3JIEMEHTHI HH(POPMAIIMOHHBIX CHCTEM
CIELHAIBHOIO HA3HAYEHHUS, CHCTEMHBIX NPOrPaMMHBIX TMPOIYKTOB M CHCTEM YIIPaBICHUS
0azaMu JaHHBIX»

CozaepxaHue AMCLUIUIMHBI OXBATBHIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C NPUHLUIIAMHA
OpraHu3ald W [POrPaMMHPOBAHMS [APAUICNbHBIX BBIYHUCICHHHA Ha BBIYHCIUTEIBHBIX
Cpe/CTBaxX Pa3HOro Kjacca — OT MHOTOSICPHBIX IPOLIECCOPOB, KIACTEPHBIX BBHIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpoOLEecCOpHbIX BC 10 pacnpeneneHHbIX MyJIbTHIPOLECCOPHBIX
BBIYUCIUTEIbHBIX KOMIUIEKCOB, METO/IOB MX MPUMEHEHHsI B HHPOPMAIIMOHHBIX U YIIPABJISIOLINX
cUCTEeMax.

IIpenonaBanne AMCLUMIUIMHBL TNPEAYyCMAaTPUBAET ciexyiomme (GOpMbl OpraHu3aLuu
y4eOHOr0 mpolecca: JICKIUH, 1abopaTopHble padOThl, MPAKTUYECKUE 3aHSTHS, CAMOCTOSTSIIbHAS
paborta cTyaeHTa.

TIporpamMmoii JUCHMIUIMHBI TIPEAYCMOTPEHBI CICAYIOUIME BHIbI KOHTPOJSI: TEKYIIHid
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHas arTectanus B popme auddepeHIIpOBaHHOTO 3a4eTa.

OO0wiasi TPyZI0EMKOCTh OCBOCHUSI JAMCILMIUIMHBI COCTABISIET 4 3a4eTHBIX eIUHHUIbI, 144
yaca.

SI3b1K 00yHUEHHS IO TUCIUILTHHE KPYCCKHUIA »

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenplo IUCHMIUTMHBI SIBISETCS OOYYeHHE CTYJCHTOB IPHHLMIIAM OpraHU3alMd U
[POrPaMMHUPOBAHUSI MAPAJICIbHBIX BBIYUCICHUH Ha BBIYHCIUTENIBHBIX CPEICTBAX PAa3HOTO
KJ1acca — OT MHOTOSIAEPHBIX MPOLIECCOPOB, KIACTEPHBIX BBIYUCIUTENBHBIX CUCTEM, BCTPOCHHBIX
MyJIbTUIpOLEeCCOPHbIX BC 10 pacrpeleneHHbIX MYJIbTHIPOLECCOPHBIX BBIYMCIUTEIBHBIX
KOMIUIEKCOB, METOJIOB MX HNPHMEHEHUs B HH(MOPMALMOHHBIX M YHPABJIAIOIIMX CHCTEMaXx.
W3yueHnne HacTosel AMCUMIUTUHBL HEOOX0AMMO sl 3(h(EeKTUBHON paboThl CHeUaIncTa Ha
BCEX OJTamax > KU3HEHHOr0 LHMKIAa cucteM o0paboTkM WH(OpPMALMM W  YyNpaBiICHHS B
COBPEMEHHBIX TEXHMYECKMX cHcTeMax. JlucuuiuinHa mepeHasHaueHa JUisl  MOJy4YEHUs
CTyJICHTaMH HEOOXOMMBIX M HABBIKOB B 00JacTH 3P (HEKTHBHOIO NPUMEHEHHSI IEPCIIEKTHBHBIX
CPEICTB  BBIYHCIUTENBHOW  TEXHHKH, KOTOpPbIE  BCE  CTAHOBATCS  IapauIClIbHBIMH
BBIYUCIMTENBHBIMU TIaTGOpMaMH, B TOM 4HUCIE Ui BCTPOCHHBIX CHCTEM Pa3IM4HOIO
HA3HAYCHUSI K aPOKOCMHYECKHX OOPTOBBIX KOMILIECKCOB.

1.2. JucumriuinHa BXOJUT B  COCTaB  d4acTH, (OPMHUPYEMOil  yd4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHU, 00pa30BaTENbHON MPOrpaMMbl BICIIEro oOpa3oBaHus (nanee —

OIl BO).

1.3. TlepedeHp mIIaHUPYEMBIX PE3yJIHTATOB O0yUEHHS 110 AUCIHUIUINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AMCHMIUIMHBI OOyYarOIIMiics OJDKEH 00JafaTh CIeXyIOIINMHU
KOMIETCHIMSIMU WM MX YacTIMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUS PHBE/ICHBI B

Tabmuie 1.

Ta6nnua 1-— HepequL KOMIICTCHIINHI U HWHAUKATOPOB UX NOCTHIKCHUSA

Kateropus (rpynna) Koz u Ko 1 HauMeHOBaHME MHIUKATOPA JOCTHKEHUS
KOMIETEHIUU HaMMCHOBAHHC KOMIIETEHIIUH
KOMIETEHIUU
[1K-1.3.1 3HaTH yCTPOWCTBO N
(DYHKIIMOHMPOBAHUE COBPEMEHHBIX
UHGOPMALHOHHEIX CUCTEM
I1K-1.3.2 3HaTh TpeboBaHusl, IPEABIBIIEMbIE K
HHGOPMAIHOHHBIM CHCTEMaM
ITK-1 Cnocoben I1K-1.3.3 3HaTh METO/IBI pa3paboTKH
BBIIOJIHATD Pa0OTHI U | apXUTEKTYpPHI HHPOPMAIOHHBIX CHCTEM H 6a3
YIIPaBIATH pabOTaMU | IAHHBIX
U IIPOEKTaMH 110 IK-1.Y.1 ymeTs aHanu3upoBath TpeOOBaHUS K
CO3/IaHHMIO, UH(OPMALIMOHHBIM CUCTEMaM, IIPOrpaMMHbIM
MoupUKaLKMU 1 cpezacTBaM U iaTgopmaM HHGPACTPYKTYPhI
IMpodeccuonanbHbIe | COMPOBOKICHUIO nH(OPMALIMOHHBIX TEXHOJIOTUH OpraHu3aLuu
KOMIIETEHIINN UH(OPMALMOHHBIX IK-1.Y.2 ymeTsb pa3pabarbiBaTh MOJEIH OU3HEC-
CHCTeEM, HPOIIECCOB OPraHU3AIUH
aproMarmsupyromux | I[1K-1.Y.3 ymers anantuposars 6u3Hec-
3a7aun HPOLECCHl OPTaHU3ALUH K BO3MOXKHOCTSIM
OPraHU3aIMOHHOTO UHGOPMALMOHHBIX CUCTEM
YIpaBIICHUS U I1K-1.Y .4 ymeTsb pa3pabaTbiBaTh apXUTEKTYPy U
OHM3HEC-TIPOIIECChI 6a3bl JaHHBIX HHOOPMAIIHOHHBIX CHCTEM
TIK-1.B.1 BrageTs METOAAMH U CIIOCOOAMHU
pa3paboTku Mojenel HHYOPMALUOHHBIX CUCTEM
1 OU3HEC-TIPOLIECCOB, METOIaMHU Pa3paboTKu
apXUTEKTypbl HHYOPMALMOHHBIX cUCTEM U 6a3
JAHHBIX HHOPMAIHOHHBIX CHCTEM
Ipodeccuonansusle | IIK-3 Cnocoben I1K-3.3.1 3HaTh apXUTEKTYPY U IPUHLIUIIBI
KOMIIETEHIIUH pa3pabaTbIBaTh (YHKIIMOHUPOBAHUS BBIYMCIUTENBHBIX CHCTEM




KOMITOHEHTBI U T1K-3.3.2 3HaTh TeXHOJIOTHH Pa3pabOTKU 1 nudd. 3auer, sk3amen (3ager, dudd. 3auy, 3au.

JIIEMEHTBI OTJIAJIKU CHCTEMHBIX IIPOrPAMMHBIX HPOIYKTOB DK3.*¥)

HHPOPMAIIMOHHBIX [1K-3.3.3 3HaTh NPUHIMIIEI TIOCTPOSHHS CETEBOTO [IprMedane: * kanuaaTckmii sk3amen

cUCTEM B3aHMO/ICHCTBHS

CIIELIUaJIBLHOTO [1K-3.3.4 3HaTh OCHOBBEI COBPEMEHHBIX CHCTEM

Ha3HAYECHNS, yIpaBiIeHus 6a3aMy JaHHBIX 4. Conepranue ANCUATITHHBL .
CHCTEMHBIX TIK-3.Y.1 yMeTb COCTABIATS CreHpHKALIH 4.1. Pacnpenenenue TpyJOEMKOCTH AUCLUILINHEI 110 pa3feiiaM U BHIaM 3aHITHH.
HPOrPAMMHBIX TpeGoBaRHil K pa3pabaThBaeMoii CHCTEME Pa3penbl, TEMbI AUCUUIUIMHBL U UX TPYAOEMKOCTb IIPUBEACHBI B TabuuLe 3.

MIPOLYKTOB U CUCTEM

[IK-3.Y.2 ymMeTh NpUMEHSTH SI3BIKU

Tabnuira 3 — Pa3mensl, TeMbl IUCIMIUINHBI, X TPYA0EMKOCTh

ynpasieHus 6azaMu | IPOrpaMMUPOBAHUSI HU3KOTO U BEICOKOT'O YPOBHS P Jlexmmm | 113 (C3) | JIP ‘ KII ‘ CPC
a3/71CJIbl, TCMbI TUCIIUITTHHBI
JTaHHBIX [IK-3.Y.3 yMeTh NpuMeHSTh METObI ¥ IPHEMBI (uac) (1ac) (uac) (uac) (uac)
OTJIaJKH IIPOrPaMMHOI0 KOJia Cemectp 8
[1K-3.B.1 B1ageTs HaBBIKAMH HAITMCAHUS Paszen 1. [lapasuiebHble BBIYUCIHTEIBHBIC IPOLECCH 14 5
HCXOJHOTO KOJIa MPOTPaMMHBIX MPOIYKTOB IS U apXHTEKTypPbl
LIEJICBBIX ONEPAIMOHHBIX CHCTEM Ha S3bIKax Pa3pien 2 TIporpaMMupoBaHue NapauieIbHBIX CHCTEM 5 17 30
IPOTrPaMMHMPOBAHUS HU3KOI'O M BBICOKOI'O YPOBHS ¢ 0OMEHOM COOOLICHHUMH C Ucnob3oBanueM MPI
I1K-3.B.2 BageTh TeXHONOTUAMHU Pa3pabOTKH U Pazien 3. TIporpaMMHpOBaHHe MapajlIeIbHBIX CHCTEM C 5 17 30
OTJIAJIKU CUCTEMHBIX IPOJYKTOB M 0a3 JAHHbIX 001ie#t MaMATEIO ¢ Henonk3oBanyem OpenMP
Pa3yien 4. TuroBbIe IPOOIIEMBI X METO/IbI PELICHHUS IIPH 5 5
OpraHyu3anyvy NnapaljICIbHbIX IIPOrPAMMHBIX CUCTEM
2.  Mecto aucuuminHb B cTpykType OI1 D 1 D porp
Paznen 5. MeTozp! INIaHUPOBAaHUS M PACTIpEAEICHHs
JucuuruinHa MokeT 0a3MpoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS 5 6
[apaJuIeNIbHBIX POLIECCOB
TIPY U3YYEHHH CIEAYIOIMUX JTUCHUIIIHH:
P Y Ay A Hroro B cemectpe: 34 34 76
— IlporpamMmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHS
Htoro 34 0 34 0 76

— OmnepanoHHbIE CUCTEMBbI
— CucremMHOE IPOrpaMMHPOBAHUE
3HaHMA, MOJYYCHHBIC NPU H3Yy4YCHUHM MaTepHala JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIILHOE 3HAUCHNE, TAK U MOTYT MCIIOJIb30BAThCS TIPH N3YyUCHUH APYTHUX AUCIMILINH:

IIpakTuueckas MOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJIHEHHU
00y4arolMMHCS  ONpPENENEHHBIX  TPYAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oynayuei

po(hecCHOHATIBHOM ACSATEIBHOCTHIO.
— BeinyckHas kBanuduKkauoHHas pabora
4.2. CopeprxaHue pa3/ieioB U TeM JCKIIUOHHBIX 3aHATHI.
3. OOBeM U TPYI0EMKOCTb JUCLUILIMHBI CopnepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TabnuIe 4.
Jlannbple 06 0o0iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OTACIbHBIX BHIOB yueOHOM

paboThI O AUCLHUILIMHE (M pacipeAeieHie 3TO! TPYA0EMKOCTH 10 CEMECTPaM) MPEACTABIICHbI B Tabnuua 4 — CosepkaHue pas/eNnos U TEM JIEKIMOHHOTO IIMK/IA

Tabmune 2. Homep pasnena HasBanue U coaepkaHue pasaesioB U TeM JICKIHOHHBIX 3aHsTHI
Tabauua 2 — O6bEM U TPYAOEMKOCTh JUCIUIIIHHbI 1 Tema 1. ®opmanbaas Moaens npouecca. OCHOBHBIC IOHSTHSI U CBOUCTBA
TpyI0EMKOCTD 10 npouecca. Cucrema npoueccos. Bzaumoseiicteue nmpoueccos.
Bun yue6HO#t paboTht Bcero ceMecTpam Otobpaxenue nporeccos Ha CTpykTypy DBM. Ilponecch B cpene
No§ mynsTanporpamMmmubsix OC. IIporpaMMHO U anmapaTHO pealn30BaHHbIE
1 2 3 porecchl B cTpykType DBM 1 BBIYHCIUTEIBHBIX KOMILUIEKCOB.

Obwasn mpyooemkocnp oucCyUNAUNDLL, 4/ 144 4/ 144 Obmen coo6meHHﬂM?, CI/IHXpuOHHLIf/i 00MEH M AaCHHXPOHHBIN COOOIICHUSIMHU.

3E/ (uac) PanneBy. Y nanennslii npamoii foctyn B namate (RDMA). Iponeccst u

H3 Hux uacoe npakmuueckoi no02omoseKu 34 34 noroku B POSIX. [apasuienbHble BEIYUCIEHHS C YIIPABICHHUEM IIOTOKOM

Ayoumopnuie 3ansmusi, BCETO Jac. 68 68 nansbix (data-flow). [TotokoBble (streaming) BEIYHCITICHUSL.

B TOM YHCTIE: Tema 2. Knaccsl napamnensusix BC. Ctpykrypsl napamiensusix BC ¢
sexrnn (J1), (dac) 34 34 o0mum agpecHsIM npocTpancTBoM, SMP- u DSM-apxurexrypsl,
npaxTHaecKue/ceMunapckue 3anstus (I13), MyJbTUsIEPHBIE MUKpOTNpoLeccopbl. CTpyKTypsl napamiensbHsix BC ¢
(uac) obmeHoM coobienuamy, knactepusle BC, pacnpenenennsie BK.
naGopatopHeIe pa6otsl (JIP), (vac) 34 34 [Nokazarenn mynprunponeccopHsix BC u napamiebHbIX IPOrpaMMHBIX

" cucreM. [IpoM3BOAUTENILHOCT, MapallIelibHOe yeKopeHue, 3 peKTHBHOCTb
KypcoBoii mpoekT (pabota) (KII, KP), (uac) p ot > 1ap ycKkop: , 20 >

Maciradbupyemocth. 3akoH Amana. Tesuc ['ycraBcoHa.

JK3aMeH, (Jac)

Camocimosmenvias paboma, Boero (1ac) 76 76 2 Crneuuduxanus MPI. O6wue nonstust. O6aacts npumexeHus. MPI:

MexaHu3M 3amycka U BBINONHEeHHs nporpamMM. O6macTu cBs3u U

Buo npomescymounoi_ammecmayuu: 3auer, | Judod. Judd. 3au.




KoMMyHHKaTopsl. O6ume npoueaypst MPI: Mannunanusanus, 3aBepiieHue.

3 Crerdukanus OpenMP: O6uue moustust. O6macTs IPUMEHEHHS.

Jupextussl OpenMP. JIupekTHBbI UIsl OIpeesICHUs apayieIbHON
obnacTy. /IUpeKTUBBI [UIs pacTIpeeIeHIUs BEIYUCICHUN BHYTPH
napauieibHON 001aCTH:

Bcero | 34 |

4 IIpoGnema tynukoB. Buasl TynukoB. Metospl 60pbObI ¢ TynuKamMu B

NapaJulebHBIX IPOrPaMMHBIX cHcTeMax. LleHTpain3oBaHHbIA METO
oOHapyKeHHs! TYNHKOB. /lelleHTpann30BaHHbIA METO] OOHAPYKEHUS
TynukoB. [IpefoTBpalieHne Tym1KOB B MapauleNbHbIX TPOrPaMMHBIX
cucremax. CHHXpOHHU3aLHUs JJOTHYECKOr0 BPEMEHH B MTapaJlIeIbHBIX
porpaMMHbIX cucteMax. CHHXpOHHU3aLHs PU3HIECKOr0 BpEMEHH.

4.5. KypcoBoe npoekTrpoBaHue/ BEIIIOJIHEHHE KYPCOBOM pabOThI
VueOHBIM [UIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4arommxcs

Bupl caMmocTosTenbHOM pabOThI U €¢ TPYI0EMKOCTh IPUBEICHBI B TabHIIE 7.

Tabmuma 7 — Bujsl caMoCTOSITENbHON paboThl M €€ TPYJI0eMKOCTh

5 Pacnipenenenne cTaTH4ecKUX U AUHAMHYECKUX CHCTEM MPOLIECCOB IO

nporeccopam napamiensHeix BC. Ctoxactuueckue Metoasl. Mozaens
MyJIBTUIIOTOKOBBIX BbruncieHuil birymosa-Jleitsepcona. [lnanupoBanue

MYJIBTUIIOTOKOBBIX BEIYHCICHUH. «KaqHbIi MIaHnpoBIKKy. [ImaHunpoBImK
«3ansrsie aucTbs» [InanupoBumk «IloxutnTens padoTy.

4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS
TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabnuua 5 — [IpakTH4ecKHe 3aHATHSI U UX TPYJIOEMKOCTh

Bun camocrosTenbHOM paboThI Beero, | Cemectp 8,
4ac gac
1 2 3
V3ydeHne TeopeTH4ecKoro MaTepuana
30 30
nucuumnssel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonaenne pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO 30 30
yeneBaemoctr (TKVY)
Jomamrnee 3amanue (J3)
Kontposbabie pabotsl 3a04ankoB (KP3)
[ToaroToBka K MpOMeKyTOIHOM 16 16
arrectaiuu (ITA)
Bcero: 76 76

5. TlepeyeHb yueOHO-METOANIECKOTO 0OECIICYCHHS
JUTS CAMOCTOSITEIIBHOM paboThl 00y4aroNUXCcs 0 JUCIUILTHHE (MOJIYJIIO)

YuyeOHO-METOMYECKHE MaTepuaibl ISl CaMOCTOSATEIbHOH paboThl 00yYaloIMXCsl yKa3aHbl B

mi. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3AaHHUI

HepequL TNICYATHBIX U 3JICKTPOHHBIX y‘IC6HBIX HU3JaHUK IIpUBE/CH B Ta6J'II/ILIC 8.

Tabmuma 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

W3 Hux No
No | Tewmsr npaktuueckux | Dopmel npakTHdeckux | TpyAOEeMKOCTh, |MPaKTHYECKOH |pasaena
n/n 3aHATUN 3aHATUH (gac) MOArOTOBKH, | IUCLIMII
(1ac) JIUHBI
YueOHbIM MJIAHOM HE MPEyCMOTPEHO
|
Bcero
4.4. JlaGopaTopHble 3aHATUS
TeMbl 1a00PATOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TA0HIIE 6.
Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh
W3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TpyAoeMKOCTE, | MpaKTH|CCKOH | pasiena
o/ (gac) MOATOTOBKH, | IMCIHII
(uac) JIMHBI
CemecTtp 8
1 | Pacnpenenennsie BBIYMCJICHUS Haj 6 2
CTPYKTYPHBIMH JIAHHBIMU
2 | Oyukuun MPI nnst 00paGoTKH HepechbUIKH 7 2
JTAHHBIX MEXKLY pacnpe/eneHHbIMU
poLeccaMu
3 | [apannensHast COPTHPOBKAa TaHHBIX B 7 2
pacIpe/ieJIeHHbIX KOMILIEKCax
4 | [lapannenbHple HUTEPALMOHHBIC BBIYMCICHUS 7 3
B [apaUleNbHbIX CUCTeMax ¢  oOrei
namsaThlo.  PacmapannenuBaHue — omeparui
00pabOTKH BEKTOPOB BEKTOPaMHU.
5 | PacnapannenuBanue BBIUUCIICHUH B 7 3
HapaJuIeNbHBIX CHCTEMax C 00IIeH MaMSThIO.

Kommaecr
BO
IK3EMILIL
poB B
udp/ Oubnmore
URL Bubanorpadpuyeckas ccpuika Ke
aapec (xpome
IIEKTPOH
HBIX
IK3EMIUIS
pos)
(004.4 /J1 | Jleun, M. I1.. [1apannensHoe NporpaMMHAPOBAaHHUE C UCIIOJIB30BAHHEM 10
36) OpenMP: yue6Hoe nocobue/ M.: BUHOM. Jlaboparopus 3Hanuii, 2008.
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1 Onepanunonnas cucrema Windows
2 Microsoft Visual Studio
3 IporpammHusrii naket Microsoft MPI

(https://msdn.microsoft.com/en-us/library/windows/desktop/bb52483 1(v=vs.85).aspx )
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4 Intel C++ Compiler
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8.2. [lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MPOLECCa 10 AUCLHUIUINHE

IlepedyeHp HUCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumue 11.

Tabnuia 11— Ilepederp nHGOPMAIIHOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

004 T18 | TanenGaym, O. PacnpeneneHHble CUCTEMBI : IPUHIMIIBI U TAPAAUIMBL . | 12
Ilep. ¢ anrn. B. T'opOynkos. - CII6. : [IMTEP, 2004. - 876 c.

681.3 Tanen6aym O. CoBpeMEHHbIE ONlepallMOHHbIE CUCTEMBI -2-¢ u3a. -CI16. | 2

T18 u ap.: Iurep, 2005.-1038 c.

0044 B BoeBonun, B. B. [lapainenbHble BEIYHCICHUS : y4eOHOE TTocoOue 1ist 1

63 By30B / B. B. Boesoaun, Bin. B. Boesoaut. - CI16. : BXB - ITetepOypr,

2002. - XII, 608 c.

He npenycmotpeno

Tlomy6 JIx., Ban Jloyn Y. Marpuynsle Beruucienus. 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

9. MarepuanbHO-TeXHIYECKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOI Ui  OCYILECTBICHHS
00pazoBaTenbHOrO Ipolecca o AUCIUIUINHE, IPEACTaBIIeH B Tadaumel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

OpenMP Application Program Interface. Version 3.0 May 2008.
http://www.openmp.org/mp-documents/spec30.pdf

Ne HaunmMenoBaHnue cocTaBHOM YacTh Howmep ayantopun
n/m MaTepHaIbHO-TEXHIYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

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

MynsTHMenHifHAS JIEKIIMOHHAS ayAUTOPHS

2 | CnenmanusupoBanHas naboparopus «[IporpaMMHBIX cHCTEMY

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

10. OueHouHble cpeacTBa VIS IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CocTtaB OIEHOYHBIX CPENCTBAJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAlUU
00y4arumxcs Mo JUCUUIUIMHE NpUBeIeH B Taduie 13.
Ta6auna 13 — CocTaB OLIGHOUHBIX CPEICTB ISl IPOBEACHHS IIPOMEXYTOUHOM aTTeCTalluu

Bun HpOMe)I(yTO‘-IHOﬁ aTTéCTalun Hepe'-IeHL OLCHOYHBIX CPEIACTB

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIi OCBOCHMS JIHUCLMILTMHBI
npuBezieH B Tabuune 9.

JuddepeHunpoBaHHbli 3a4ET Crcok BOIpocoB

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00OPA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

10.2. B kadecTBe KpHTEpPHUEB OLCHKH YPOBHSA CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YarOIIMMHUCS TPUMEHsETCsS S5-0ajibHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETeHIIMH, KoTOpasi IpuBeJieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIIONB30BATLCA
100-0annpHast — mKama — MOJAYJIBHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  MpaBUia
UCIIONB30BAHUSl KOTOPOH, YCTAaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

8. TlepedeHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOrO OO€CNeYeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIBHOrO MpOoLIecca MO TUCLUILTHHE.
IlepedeHp UCTONB3yEMOro IPOrpaMMHOro obecrieueH s npeacTasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

OreHKa KOMIIETEHIAN

XapakTepucTrKa ChOPMHUPOBAHHBIX KOMITCTCHIIMI
5-0a/uTbHast IKaia paKtep bopp

— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepuan;

— YBEPEHHO, JIOTHYHO, [IOCIICOBATEIFHO U TPAMOTHO €0 H3J1aracT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIBHON JHTEPATYpHl,
TECHO MPHBA3BIBACT YCBOCHHBIC HAYYHBIC MMOIIOKEHHS C MPAKTHICCKON
JIeSTeIbHOCTHIO HATIPABJICHHUS,

— yMeJ10 00OCHOBBIBACT U apIYMEHTHPYET BBIIBUIaCMbIC UM H/JICH;

«OTJIMIHO»
«3a4YTCHO»




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

mpoliecca B Tpymme.

— Jie7IaeT BBIBOJBI U 00OOIICHUS;
— cBOOOJTHO BIIaJIEET CUCTEMOH CIEHATU3UPOBAHHBIX IIOHATHH.

«XOpOULIO»
«3a4YTCHO»

— 00y4aroNHMiACs TBEPJO YCBOWI IPOrPAMMHBII MaTepHall, TPAMOTHO H
[0 CyLIECTBY M3JaraeT ero, ONHPasCh Ha 3HaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAaCT YCBOCHHBIC 3HAaHHMA C MPAKTHYECKOW JEATEIBHOCTHIO
HAIpaBJICHUS,

— apryMEHTUPYET Hay4HBbIC ITOJIOXKCHHUS;

— JIENIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICLIMaIM3UPOBAHHBIX MOHSATHH.

«yOBJIETBOPHUTEIIEHOM
«3a4TEHO»

— 00y4aroLHMIACS YCBOWJI TOJILKO OCHOBHOM MPOrpaMMHbIII MaTepual,
[0 CYyIIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOMU
JIUTEPATYPBI;

— JIOIYCKaeT HeCYIECTBEHHbIC OIMOKN 1 HETOYHOCTH;

— HCTIBITBIBAET 3aTPYyIHEHHS B HPAKTHYECKOM NPUMEHEHMH 3HAHWI
HAIpaBJICHUS;

— c1ab0 apryMEHTUPYET Hay4HBIE ITOJIOKEHHS;

— 3aTpyAHsAeTCs B (POPMYJIMPOBAHUY BBIBOJIOB M 0000ICHNIA;

— YaCTUYHO BJIAJICET CUCTEMOH CIIeIMAIN3HPOBAHHBIX MOHSITHH.

«HEYIOBIICTBOPHTEIIEHO
«HE 3a4TCHO»

— obyyaroniuiics He YCBOWJI 3HAYMTEIBbHOH YacTH INPOrPaMMHOIO
Marepuana;

— JIOIyCKaeT  CYLIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IPH
paccMOTpeHUH TPoGIIeM B KOHKPETHOM HAIpaBJI€HHH;

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM [IPUMEHEHNH 3HAHHH;

— HE MOXKET apryMEHTHUPOBATh HAYYHbIC MTOJOKECHHS;

— He (HOPMYJIUPYET BHIBOAOB M 0000IICHHUI.

10.3. TumoBsle KOHTPOJIbHBIE 33aHUS WU HHBIE MaTEPHAIbL.
Bomnpocs! (3aga4n) 1uis 9K3aMeHa npeacTaBieHbl B Tabmuie 15.
Tabmuma 15 — Bonpocs! (3a1aun) a1 5K3aMeHa

Ne /it [epeuenp BOnMpocoB (3a1a4) [Jis 9K3aMeHa Kon
HHIUKaTOpa
YueOHBIM [UIAaHOM He IPEIYCMOTPEHO
Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHs! B Tabnuie 16.
Tabnuua 16 — Borpocsl (3aaun) aist 3auera / iudd. 3auera
Kox
Ne i/t Ilepedens Bompocos (3axa4) s 3a4yera / audd. 3auera W IKaTOpa

1 BoruncnurensHble npoueccsl. @opmanshas Mozgens. Cpoiicra | [TK-1.3.1
nporecca.

2 Cucrema mporneccoB. HezaBucumble mporecchl. T1K-1.3.2
BsaumopelicTBre mpo1eccos.

3 [ToxazaTtenu napamuienpHbix BC 1 BerunciaeHui IIK-1.3.3

4 Kiaccsl mapamiensabix BC IK-1.¥.1

5 CHHXPOHHAsI 1 aCHHXPOHHAsI OpraHu3alys oOMeHa [K-1.¥.2
coobuenusmMu. RDMA.

6 MPI: Crangapt MPI. O6uue noustus. O6actu cBs3u u TIK-1.V.3
KOMMYHHKATOPBI.

7 O6umwe npouenypst MPI: Muanumnanusanus, 3aBepiueHue. [K-1.Y 4

8 O6uwe nporenypst MPI: Onpenenenue oduiero urcna TIK-1.B.1
napaJuIebHbIX poLeccoB B rpymme. OnpeelieHiHe HoMepa

9 MPI: TIpuem/niepenaya cooOMICHNUIT MEKAY OTACTBHBIME TIK-3.3.1
IPOLIECCAMH.
10 MPI: I'pynnoBble (KOJUIEKTHBHbBIE) B3aUMOJICHCTBHSI. IK-3.3.2
Pacceika rienoro coodmenus nporeccam. COopka JaHHBIX OT
IPOLIECCOB.
11 MPI: I'pynmnoBsie (KOJUIEKTHBHBIE) B3aUMO/ICHCTBHS: IK-3.3.3
Paccbuika yacreii coobienus npoueccam. Coopka yacreit
COOOLIEHHUS C ITPOLIECCOB.
12 MPI: ©yHK1MY HOAAEPKKU PACTIPEAEIIEHHBIX ONEPALIUiA: IK-3.3.4
BeinonHeH#e ri100anbHbIX ONepaluii ¢ BO3BPaTOM
pe3yJbTaTOB B INIaBHBIH NpoLecc. BoinonHenne riaodanbHbIX
olepalyii ¢ BO3BPaTOM pe3yJIbTaTOB BO BCE MPOLIECCHI.
13 MPI: CunxpoHu3alus IpoLeccoB. MK-3.y.1
14 MPI: BupTyanusanus TONOJIOTHH. IK-3.Y.2
15 IMporpammupoanne MBC ¢ o61eii namstso. I[Iporecch! u IK-3.Y.3
notoku B POSIX
16 OpenMP: O6mue nonsTus. O61acTh IPUMEHEHHS. [K-3.B.1
17 Jupextussl OpenMP: JlupeKTUBbI A5 ONpeeneHust IK-3.B.2
apauIenbHON 00IaCTH.
18 OpenMP: [lupexTHBHI A7 pacrpeieneHus BEIYUCICHUN
BHYTpPH napajuiesibHoi obsactu: Jlupektusa for.
19 OpenMP: [lupexTHBBI A7 pacpeieneHus BBIYUCICHUH
BHYTpPH NapasuiesbHoi obnactu: JupekTuBa sections.
Jupekrusa single.
20 OpenMP: JlupeKTuBbI 1115 pacipeneaeH s BbIYUCIEHHH
BHYTpH napaienabHoi obnacti: O0bequHEHNE TUPEKTUB
parallel u for (sections).
21 [Ipo6aema TynuKoB B napaulebHbIX IPOrPaMMHBIX CUCTEMaX.
Buasl TynukoB. Metost 60pb0BI ¢ TYIHKaME B
NapaJIeNbHbIX IPOrPAMMHBIX CHCTEMaX.
22 LenTtpann3oBaHHbIi MeTO/] 00HAPYKEHHS TYIIUKOB B
NapajuIeNbHbIX NPOrPaMMHBIX CHCTEMAX
23 JleueHTpanr30BaHHbII METOI OOHAPYIKEHUS TYITHKOB B
IapaJuIeIbHBIX IPOrPAMMHBIX CHCTEMAax
24 [IpenoTBpamieHne TYNHKOB B ITApAJLIEIbHBIX TPOTPAMMHBIX
cucTeMax
25 CHHXpOHHM3AIUS IOTHIECKOTO BPEMEHH B MapaJuIeTbHBIX
MPOrPaMMHBIX CHCTEMAX
26 CuHXpoHHU3a1Ms GU3MIECKOr0 BPEMEHH B MapajliebHbIX
POrPaMMHBIX CHCTEMAX
27 Pacnpenenenue nmporueccos 1o npoueccopam. Kpurepuu u
noaxobl. Pacnpesnenenne craTuueckoi CHCTEMBI IIPOLIECCOB.
28 Pacnpenenenue npoueccos o Mpoieccopam.
LenTpanuzoBansbiii Meton “Up-Down”
29 Pacnpenenenne npouecco mo mporueccopam. Mepapxuaeckuit
AJTOPUTM.
30 Pacnpenenenue npoueccos mo mporeccopam. CToxacTUdecKue
AJITOPUTMBI.
31 DopMaibHbIE MOJIENHU NApaJLIeIbHbIX BBIYUCICHU.
32 Mogenb MyJIbTHITIOTOKOBBIX BblunciieHnH biymoBa-




Jlelizepcona. BBIYHCIIUTEIBHBIX CUCTEM C O0IIEH MaMsThO:

33 [TnarnpoBaHre MyJTBTHIIOTOKOBBIX BEIYUCIICHHH. «Ka HbIiH A. Tlporpammuslii uarepdeiic (API) mis oOmMeHa cooOrieHusIMU
[UIAHUPOBILHK» b. Ilo3Bonsier moTokam oOMEHHMBAThCS JaHHBIMU Yepe3 00IyIo
34 ITnaHupoBaHUE MYJIbTHIIOTOKOBBIX BBIYUCICHHH. namsITh
[TnaHupOBIIKK «3aHSATHIC JIUCThS B. IlpumeHsieTcs MHOTOSACPHBIX © MHOTOIPOIIECCOPHBIX CUCTEM
35 [L1anupoBaHUe MYJIbTUTIOTOKOBBIX BBIYMCIIEHHUH. I'. Tlpumensiercs 1y1s A3blka NporpaMmmuposanus Python
Inanuposuwk «IloxutuTens pabom J1. PazpabarsiBactcs B pamkax OpenMP ARB (Architecture Review
36 Omnpezenenue o01IEro YMcia napauieabHbIX MPOLECCOB B Boards)
rpyie. B crangapre OpenMP ju1s mapasuienbHbIX BEIYUCIUTEIBHBIX CHCTEM C
37 Onpenesnenre HoMepa mpolecca B rpynme. MPI o01Iel MaMATHIO MOTOKH CO3/1al0TCs (BBIOEPUTE OJMH MPaBHIIbHBIH
38 IIpuem/mepenada cooOLICHHI MEXTY OTACIbHBIMU OTBET):
MPOIIECCAMHU. 4. A. cpazy mpu cTapTe mporpamMmMbl IIK-1.Y.1
39 OHOBpEMEHHas Mepeaua i IPHeM COOOLIEHHS MEXKILY b. BbI30BOM crienuanbHON GYHKIMH CO3/1aHUS TOTOKOB

OTACIbHBIMU IIPOLICCCAMM. B. Iepe] BXOA0M B ITapajlICJIbHYIO 00J1acTh

40 CHHXpOHM3AIMS TIPOIIECCOB. I". B 3aBHCHMOCTHU OT Harpy3Ku
41 [IporpaMMHUpOBAHHE ¢ TUPEKTHBOI for VKakuTe NpaBUIBHYIO IIOCIEI0BATENBHOCTD IIPHOPUTETOB (CHAYANIa —
42 TTporpaMMHpOBAHHE C IMPEKTHBOM sections 0oJiee MPUOPHUTETHBIE, IOTOM MEHEe) CIIoco0bl OnpeieeH s (3aIaHusl)
43 TIporpaMMHpOBAHHE C AMPEKTHBO single KOJIMYECTBA OTOKOB B NapasulenbHoi obnactu B cranaapre OpenMP
44 O6neannenne aupextis parallel u for (sections). 5. JUISL TTapajiIenbHbIX BI;I}‘I«II/ICI(;I/ITCJ'ILHLIX CHCTEM C 00IIel MaMsThIO: MK-1.Y 2
45 TIpHMeHEHNE IMPCKTHB CHHXDOHH3ALHH. A. Tlapametp num_threads aupexrtussl parallel
46 TIpe0TBpAIIeH e TYTHKOB B [ICHTPATH30BAHHEIX b. Kak onpeneneHo B koHKpeTHOM Kommuistope OpenMP

[APANIENEHEIX IPOTPAMMHBIX CHCTEMAX B. Ilepemennas okpyxenns OMP_NUM THREADS

- I'. ®ynkuus omp_set_num_threads

47 IIpenoTBpalieHre TYIMKOB B paclpeleleHHbIX MapaebHBIX YHEI P

IPOrPAMMHEIX CHCTEMaX Kaxue Tinsl napamienabHbIX EPEMEHHbBIX MOTYT ONPEASIISATHCS IS
48 o —— J'IOI‘I/I'-IGC'KOI“O BPEMEHH B NApAILICTbHbIX 6. napanienpHoi obnactu B cranaapte OpenMP juis napanienbHbIX IIK-1.YV.3

BBIYUCJIIMTCIBHBIX CHUCTEM C 06HICI>1 IIaMATBIO

MIPOTPaMMHBIX CHCTEMaX

Kakas #pragma npumensieTcst A7 pacrapajuieIMBaHus [IUKIOB
(pacnpeneneHue UTepauii HUKIa MEX/ly IOTOKaMH1) B CTaHJiapTe

Ilepeuenr TeM st KypcOBOTO IMPOEKTHPOBAHMS/BBIIOIHEHHS KypCOBOH pPaboThI 7. . IIK-1.B.1
OpenMP 115t HapaJuieNibHbIX BBIYMCIUTEIIBHBIX CUCTEM C 001Ieit
npezacTaBieHbl B Tabuie 17.
N NaMSTbIO
Ta6nuua 17 — [lepedenp TeM Uit KYPCOBOTO IMPOSKTHPOBAHUS/BBIIIOIHEHHUS KYPCOBOH paboThI
= Ha kakue nBa npyHIMNHATIBHBIX BU/A C TOYKH 3PEHHUS BO3ZMOXKHOCTH
[puMepHSIii epedeHb TeM ISl KypCOBOTO NPOSKTUPOBAHUS/BBIIOIHEHHS
Ne /it N 8. oOMeHa JJaHHBIMH Pa3/IeIISIOTCS MapaJuIeNIbHbIE BEIYUCIUTEIbHbIC MK-3.3.1
KypCOBOi paboThI
CHUCTEMBbI?
VYueOGHBIM IUIAaHOM HE NPEeyCMOTPEHO
YCcTaHOBUTE COOTBETCTBUE MEXKY THIIAMHU MAPAIUICTBHBIX CUCTEM H HX
. OIUCAHUEM.
Bompockl Ui MPOBEIEHUS MPOMEKYTOYHOW aTTeCTallid B BHJIE TECTHPOBAHUS
1. CummerpuuHble MyJIbTHIIPOLIECCOpHBIE cucTeMbl (SMP)
npezacTaBieHbl B Tabuie 18. . .
2. Cucremsl ¢ GU3MYECKU pacIpeaeIeHHOM, HO JJOTHYECKH 00Imei
N MaMATBIO
Tab6nuua 18 — I[TpuMepHEIii IepeyeHb BOIPOCOB ULl TECTOB
Ko 3. CucreMbl ¢ 0OMEHOM COOOILEHUSIMH
Ne ri/n [IpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB A
HHUKaTOpa 9. A. He3zaBucuMoe afipecHOE IIPOCTPAHCTBO: aipec 0OpalIeHus B K-3.3.1
1 Oynkuus MPI_Gather B crannapre MPI quis napannenbHbIx MK-13.1 IAMSATh — a7PeC JIOKANBHOMN TaMSTH
BBIMHCIHTEIbHBIX CHCTEM € 00MEHOM COOOIICHUIMU B. OG6iiee ampecHoe MPOCTPAHCTBO, HO OOPAIICHHE K MTAMSITH JBYX
®yuxuus MPIL_Barrier B crangapre MPI fu1st napaiesnbHbix THIIOB: HAIPAMYIO K CBOCH JIOKaJIbHOM MaMATH U K Yy>KOW MaMsTh
BBIYUCIIMTEIbHBIX CHCTEM ¢ 0OMEHOM COOOIICHUSIMH BBITIOIHSACT yepes CHCTEMy CBS3H
(BBIGEpHTE ONMH NPABHIILHBIN OTBET): B. O6muiee agpecHoe MPOCTPAHCTBO: MPOTrpaMMa, HAyIIas Ha JTFO0M
2. A. 6apbepHYIO CHHXPOHH3ALHIO NK-1.3.2 MIPOLIECCOPE CUCTEMBI, MOXKET 00PaTHTBCS K JIF00O0# sTUeiiKe maMsTH
B. oOmen naHHbIMHI (001ero aapecHoro MpoCTPaHCTBA)
B. pacnpejiesnieHHbIC BHITHCIICHUS ITapamerp reduction IPUMEHNTEIBHO K IEPEMEHHBIM B CTaHIapTe
I'._cucremnbie GpyHKIMH 10 OpenMP 1151 mapaiienbHbIX BBIYUCIUTEIBHBIX CHCTEM C 00IIeit MK-3.3.2
3 BribepuTe Bce BADHAHTEL, COOTBETCTBYIONIME ONUCAHUIO HHTEpdeiica MK-1.3.3 ) HaMATBIO OTpe/eNsAeT (BbIOEPUTE ONMH NPABUILHBIH OTBET): o
OpenMP (Open Multi-Processing) Ajis napaniesbHbIX - A. YMeHbLICHHE IePEMEHHOI




b. Omnepauuto penykuuu
B. HMckmodeHue nepeMeHHOU

| He npexycmotpeno

Kaxkast 1upexTiBa Mo3BOJISIET 3a/1aTh KPUTHIECKYIO CEKIHIO YIS y4acTKa
kona B ctannapre OpenMP 11t HapajuiesIbHbIX BBIYHCIUTEIBHBIX
CHCTEM C 0011IeH MaMsThIO onpe/essieT (BbIOeprTe OANH MPaBUIIbHBIN
OTBET):

. master

critical

atomic

barrier

single

parallel

11. I1K-3.3.3

MW

BrI6epuTe IpaBIIbHOE ONMICAHHE PAOOTHI HEOIOKUPYIONIEH (GyHKIIN

OTIPaBKU COOOLICHHUSMHU B IAPAJUICIBHBIX CUCTEMaX C OOMEHOM

COOOLICHUSMU:

A. Pabora ornpasurens Oyner 3a0JIOKUpOBaHa 10 TeX I0p, IOKa

12. MOJTyyaTesb He TOJIY4YUT AaHHbIC [K-3.V.1

b. Pabora ornpasurenst Oyner 3a0J0KMpoBaHa 10 TeX 10p, M0Ka
nanHble u3 Oydepa He OyayT CYMTaHBI CPEIOH BBIIOIHCHUS

B. OrnpaButesnb CMOXET MPOJODKUTE paboTy cpasy Iocie BbI30Ba
GbyHKIUH

YKaKuTe NMpaBUIIbHYIO IIOCIIEI0BATEIBHOCTD ONCPAIil ITPH OIEpaLiuK
YIANEeHHOTO IOCTyTa K TaMATH Ha 3allUCh B MAPaJUIEIbHBIX CUCTEMaX C
0OMEHOM COOOILEHUSIMH:

A. OOMeH TaHHBIMH

b. Omnepauus oTnpaBKu JaHHBIX

B. UreHue 1aHHBIX U3 JIOKAJIIBHOW MaMsTH

I'. 3anuch maHHBIX B JIOKAJIBHYIO NaMATh

. Omnepauus npuema JaHHbBIX

13. MK-3.Y.1

ATOMapHBIN ylaneHHBIH JOCTYH K IaMATH B apaJljIeIbHBIX CUCTEMAX C
00MEHOM COOOLICHUSIMH 3TO (BBIOEPHUTE OMH NPABUIbHBINA OTBET):
A. UteHune NaHHBIX U3 yJAIICHHON TaMsTH
14. Bb. OG6pauieHue kK OAHOMY 3HAUCHHUIO YAAICHHOH NaMsATH IIK-3.B.1
B. Urenue n3 yaajaeHHOI aMsATH WM 3aITUCh B YIQJICHHYIO NaMATh
I'. UreHue u3 yAaJeHHOW MaMsITH + H3MEHEHHUE + 3aIlUCh B
YJAJICHHYIO TIaMSTh

Bribepute Bce BapHaHThl, COOTBETCTBYIOLINE OMUCAHUIO HHTEp(elica
obmena coobmeHnsamMu MPI 1t napasuieNIbHbIX BBIYMCIUTEIBHBIX
CHCTEM ¢ OOMEHOM COOOIIECHUSIMHU:

A. TIporpammusrit narepdeiic (API) mis oOMeHa coobmeHnsIMH

b. Ilo3Bonsier moToKaM 0OMEHHMBAThLCS JaHHBIMU Yepe3 OOILy 0
15. naMATh IIK-3.B.1
IIpumensieTcst TONBKO B CHIELUATU3UPOBAHHBIX CUCTEMAaX
Cranpaprusupyercs B pamkax opranuzauuu MPI Forum
ColiepKUT onucanue UHTEPEHcoB, KOTOPHIE TOKHBI
HO/IEPKUBATBCS KAK BHIUMCIUTENILHON M1aTHOPMOH, Tak U
TI0JIb30BATEIbCKUMHU IIPOrPaMMaMu

HO®

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, npeicTaBIeHs! B Tabuune 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX PadOT

[ Nen/u | IlepeueHb KOHTPOJIBHBIX PadOT

10.4. Meroanyeckue  Marepuaibl,  ONPENCIAIOMME  NPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTepPH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxaTrcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUIMX HOPSIOK M MPOLEAypy
MIPOBEJCHUS TEKYILEro KOHTPOJISl yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH O00Yy4aroIIUXCst
I'VAIL

11. Meroauueckne yka3aHus Ui 00y4aronuxcs 0 OCBOCHUIO TUCIIUTIIIHHBI

11.1. Meronuueckue yka3aHus JuUiss OOyYalOIIMXCS 110 OCBOGHHIO JIEKIMOHHOTO
Marepuaa

OCHOBHOE Ha3HAYCHHUE JIEKIMOHHOIO MaTrepuala — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOe M3JI0KeHHe yueOHoro marepuana. Ha3sHaueHue COBpEMEHHOI JeKLMU B
paMKax AMCLHIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MHOOPMALMIO MO TeMe, a B OCBOCHHHU
(yHIaMEHTaNbHBIX NPOOJEeM JMCLUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTIDKCHUI Hay4yHOH MbICIH. B yueOHOM mpolecce JeKLUs BBIIOIHSIET METOI0JIOIMYECKYIO,
OpraHU3alHOHHYI0 U HH(OOPMaNMOHHYI0 QyHKIMH. JIeKIHs pacKkpblBaeT MOHATUHHBINA arnmapat
KOHKPETHOI1 00JacTu 3HaHus, e€ NpoOieMbl, 1aeT LEJIbHOE IPEJICTaBICHHE O AUCLHILUIUHE,
[I0Ka3bIBaeT B3aUMOCBS3b C JPYTHMMH JUCIUIUIMHAMU.

[InanupyeMple pe3ybTaThl IPH OCBOCHUH 00YJAIOIMMHKCS JIEKIIMOHHOTO MaTepuaa;

— TOJyYeHHE COBPEMEHHBIX, LEJNOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX ONpeeNsieTCs LIeJIeBOM YCTAHOBKOM K KaX/10i KOHKPETHOU TeMe;

— IOJy4YeHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPEIOAABATEIIEM;

— pas3BuTHe  NPOGECCHOHATBHO-JENIOBBIX  KauecTB, JIIOOBM K  NpeAMETYy H
CaMOCTOSTEILHOTO TBOPUECKOTO MBILIICHHS.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO /ISl CAMOCTOSTEIILHOM PaboThI;

— IOJNy4YeHHEe 3HAHUH O COBPEMEHHOM YDPOBHE Ppa3BHTHSI HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMKANILINE TOMIBI;

— HAYYUTbCS METOIMYECKH 00padaTbiBaTh MaTepuai (BBIACIATb IVIABHBIC MBICIH H
[OJIOKEHHS, TPUXOMUTH K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSTH MX B  PasiIM4YHBIX
(opmynupoBkax);

— NOJyYeHHE TOYHOTO IOHMMAaHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MTOHATHH.

JlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpAled ClaioB U
WCIIONIb30BAaHMEM PA3AAaTOYHOrO MaTepuaja IpH TPOBEJCHUH KOPOTKHX JHUCKyCCHH 00
0COOEHHOCTSAX NPUMEHEHHS OTJEIbHBIX TEMATUK 0 TUCLMILTHHE.

11.2. Meroauueckue yka3aHus Ui OOy4YalOLIMXCSl MO BBINOJHEHHIO J1abOpaTOPHBIX
pabor

B xozme BblmoiHEeHUs J1a0OpaTOPHBIX pPabOT OOYYAIOIIMHCS [OMKEH YIIyOuTh H
3aKpENHTh 3HAHUS, IPAKTUYCCKUE HABBIKH, OBIANCTh COBPEMCHHON METONUKOM M TEXHHKOM
OKCIEPHMEHTa B COOTBETCTBHM C KBATU()UKAIMOHHOW XapaKTEPHCTHKON OOYdYaroI[erocs.
BeinosiHeHue 1ad0paTopHbIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBLHO-IPAKTHYECKOH, pacueTHo-
AQHAJIUTHYCCKOM YacTeH M KOHTPOIBHBIX MEPOIIPUATHI.

BeinonHenue 1a00paTopHbIX paboOT 00y4aroUMMCs SIBISIETCS HEOTHEMJIEMOW YacThiO
U3Y4YeHHs! AUCLUIUIMHBI, OHpelenseMoid ydeOHbIM IIAaHOM, W OTHOCHTCS K CPEICTBaM,
00eceYnBAONINM PEIIeHHE CISIYIOIUX OCHOBHBIX 3a/ja4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLECCOB, SBJIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKaX JAHHOH AUCIMIINHBL;

— 3aKpeIUIeHHe, Pa3sBUTUE M NETAM3alis TCOPETUYECKHX 3HAHHH, MONYYCHHBIX HA
JICKLUSX;



—  MOJIy4eHHEe HOBOW HH(MOPMALMH [0 H3y4aeMON IUCLHILINHE;
— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHOH — paboThl ¢ J1a0OpaTOpHBIM
obopynoBaHHeM 1 pUOOpaMu.

3amanue U TpeOOBaHMS K MPOBECHUIO JTa00PATOPHBIX PaboT
IMporiecchbl: BHE 3aBUCHMOCTH OT KOJIMYECTBA MPOLECCOB B 33JlaHUH MMPOrpaMma J0JDKHA

paboTaTth KOPPeKTHO Ha J000OM 4HCIe IpomeccoB. Ilog TEpMHHOM  «KOPPEKTHO»
MO/Ipa3yMeBacTCs:

— BrimaBaTe 0nMHAKOBBII pe3yNbTaT B 331a4ax, € OT YHCIA IPOLECCOB HE 3aBUCUT
MaTeMaTUYECKHil Pe3yIbTaT BHIUMCICHHUIT (TIepBast, YacTh 3aJaHUi BTOPOI U TPEThs
11abopaTopHbIe pabOTHI).

— BeimaBaTe  pasnuuHBIe, HO I[paBUIbHBIE pPe3yJNbTaThl B  3ajadax, IJe
MaTeMaTHYECKHil pe3yIbTaT 3aBHCHT OT 4HCIA IPOLECCOB (HApUMEp — 4acTh
3aj1a4 2 1a00paTopHOi paboThI).

BerunciieHHsA: KCIIONB30BAaHUE PACHPEIENCHHBIX BBIYHCICHHI JOJIDKHO pAcCIpeNeiiTh
Harpy3Ky M COKpallaTh BpeMs BBINONHEHHMs 3a1aul, a HE yBEJIMYUBATh BPeMs U KOJIHMYECTBO
BBIYHCJICHUI OTHOCUTEIIBHO OJIHO3aJa4HOr0 BhINOIHEHHs. Hampumep:

— Ecnun BexTop JOIDKEeH OBITH MEpefaH OT OJHOrO HpoLecca JPYTHM HpoLeccaM, TO
3TOT BEKTOP HY>KHO CO3[[aBaTh TOJIBKO B TOM IPOLEcCE, KOTOPBIH OyIeT pacchliaTh
JIaHHBIE, a HE BO BCEX.

KoMMyHHKaIUK: TaK KaK BBIYMCIHTENN (IPOLECCHI, IPOLECCOPhl WM BEIYUCIUTEIBHbIC
MAIMHBL, KOTOPBIE pEaM3yI0T BBIYHCICHUA) 3aBeJOMO ObICTpee, 4YeM KOMMYHHKAIUH,
ClIeZIoBaTeNIbHO, TMepejiada JaHHBIX MEXKIy IpOILEeCCOpaMd JOMKHA OBITh  MHUHUMAJIBHO
HeoOxoaumoit. Hampumep:

— Ecnan mpu copTHpOBKE MaTpHIbl OTACIBHBIC MPOLECCH JOMKHBI COPTUPOBATH
OTHENbHBIC CTONOIBI (CTPOKM), TO HE CIELyeT IIepeiaBaTh MpOIEccaM BCIO
Mmatpunly. IlepemaBaTh cieqyeT HEHNOCPENCTBEHHO CTPOKH, KOTOpbIe OymyT
OTCOPTHPOBAHBI.

— Ocobenno He crouT ucnonb3oBaTb Meton AllToAll mns TpancmoHupoBaHUs
MaTpHIIL.

3ananust 1151 J1a0OPATOPHBIX padoT
JlaboparopHas pabota Nel. PacripesieneHHbIe BEIYMCIICHHUS] HaJl CTPYKTYPHBIMU JAHHBIMH.
3ananue: Ilepecnats BexTop, pazmepHoctd M, N mporeccaM, HCIONB3Ysl pa3IM4HbIC
BUJIbI CBSI3H MEXJ1y IPOLiecCaMU. DJIEMEHThI BEKTOPA 3aJ1al0TCs IPOU3BOJILHO. DIIEMEHTbI
BEKTOpA MEPEChUIAEMOT0 M MPHHATOTO BEKTOpA, a TAKXKE BPEMsI BBIIIOJHEHUS JOJKHBI
OBbITh BBIBEJICHBI Ha YKPaH.
JlaboparopHass pabora Ne2. ®dynkuuu MPI 11 0OpaOoTKH NEpEechUIKM [aHHBIX MEXIY
pacrpeneaeHHbBIMHI IPOIECCAMHU.
3ananue: CreHepupoBaTh B KaxJoM M3 N IpOLECCOB BEKTOp uuces. PasmepHoCTb
BekTopa — M. Ilpou3BecTu HORIEMEHTHYI0 0OpabOTKYy BCEX BEKTOPOB U HMOMECTUTH
PE3yJIBTHPYIOIINIA BEKTOp B KaKOM-IMOO0 mporecce. B pabore ncmons30BaTh CpeacTa
MPI 115 opranu3anyy pacrpeieICHHbIX BBIYUCICHUH.
JlaboparopHass pabora Ne3. IlapamnenpHas  COPTUPOBKA JaHHBIX B pacHpelelIeHHbIX
KOMIIIEKCaXx.
3ananue: [IpousBecTH COPTUPOBKY 3JEMEHTOB B CTOJNOLAX (MM CTPOKAX) MaTpHIBI
pasmeproctt  N*M, ¢ HCHONB30BAaHMEM PACIPEICICHHUS BBIYMCICHHHA  MEXIy
nporeccamu cpenctsamu MPIL.
3ameuanue: Ilporpamma Jo/pkHa paboOTaTh KOPPEKTHO Ha JIIOOOM  KOJIMYECTBE
npoueccoB. Marpuiia Ipu 3TOM HE JOJIKHA MEHSTh CBOH Pa3MEPHI.
JlaboparopHast paGota Ned4. IlapamienbHble HTEPALMOHHBIC BBIYMCICHUS B HapajlleNbHBIX
cuctemax ¢ o0riei namsTeio. PacmapamiennBanue onepaiuii 00pabOTKH BEKTOPOB BEKTOPAMH.

Peammm3oBaTh M pacmapamienuts ¢ HoMmompio TexHoigornn OpenMP  pasmmunbie
orepanyy HaJl BEKTOpaMu pazmepHocTd N.
JlaGoparoprast pabdora NeS. PacnapasuienvBaHue BBIYMCICHHH B IapajUICNbHBIX CHUCTEMax C
o01eit mamMsAThio.
PeanuszoBate M pacmapamienuTs ¢ nomomibio OpenMP anropuTMbel THIOBBIX 3a1ad
00paboTku MH(pOpMALHH (337a4H ONPEACIISIOTCS BApHAHTOM 3aaHusl).

Bapuantel  MHOMBHIyalnbHBIX — 33JaHWM  Ha  JabopaTtopHble  pabOThl  BbIAAET
IIPENOAaBaTEeNb.

Crpykrypa 1 popma oTdera 0 1abopaTopHOH padoTe
— 3anganue.

— Teker nporpaMmsl.

— Pesynbrar paboThI MpOrpaMMeL.

— BrBoabr

TpebGoBanus k ohopMIICHUIO OTYETA O JabOpaTOpHOH pabore

Otuer o mabopatopHoii pabore oGhOpPMISIETCST B COOTBETCTBUU C TPEOOBAHUSIMHU
odopmiiernu otuetoB 0 HUP, KypcoBbIX U JUIIOMHBIX ITPOEKTOB cieayeT nonb3oatbest [OCT
7.32-2001 m3ganus 2008 roxa (http://guap.ru/guap/standart/obl_main.shtml )

Otuet ohopMIISIETCSI B SICKTPOHHOM M OYMaXKHOM BHIE.

11.3. Meroanyeckue ykasaHus JUisi 00y4arOLIMXCs O MPOXOMKICHUIO CAMOCTOSTEIILHON
paboTsI

B XoJe BBINOJIIHEHUS] CAMOCTOSITEIBHON PaOOThI, 0OyUYarOUICS BBIIOJIHSIET PaboOTy IO
3aJ]aHUI0 M IIPU METOAUYECKOM PYKOBOJCTBE IIPEIOJaBaTeNsl, HO 03 ero HeImoCpeICTBCHHOIO
y4acTusl.

Jns obyuaromuxcs mo 3a04HOM (opme 0OydeHHs, CaMOCTOATENIbHAs pPaboTa MOXET
BKJIFOYATh B ce0si KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
Lesecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
W HAaBBIKM B YCBOCHHH W CHCTEMATH3allH MPHOOPETACMBIX 3HAHHIA, 00ECIICUNBACT BBHICOKHI
YPOBEHb YyCHEBAEMOCTH B MEpHOJ OOYYEHHS, IOMOraeT MOJyYUTh HABBIKK IOBBIILICHUS
Ipo(eCCHOHANBHOTO YPOBHSL.

MeToanuecKuMH ~ MaTepuagaMy, — HAlpaB/SIOMMMH  CAMOCTOSTEIBHYIO — paboTy
00y4aronumxcs SBISIOTCS:

—  y4eOHO-METOANYCSCKUI MaTepras N0 JUCIUILIHHE;

— METOJMYECKUE YKa3aHHUS MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (s 00y4aromuxcs
110 3a04HOM popme 0OyueHus).

11.4. Meroanyeckue ykaszaHus Uit OOy4alOHIMXCSA IO TPOXOXKACHHIO TEKYIIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpeIyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
00y4aromuXcsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPA C LIeNbI0 OLIHUBAHHS XO/a OCBOCHUS
JUCIIUTIINHBL.

11.5. Meroanyeckue ykaszaHus Uil 00y4arolMXCsl MO MPOXOKACHHIO POMEKYTOUHON
aTTeCTALHN.

IMpomexyrouynast  arrecrauust  OOy4yalOIIMXCS  NPEAYCMAaTPHBACT  OLICHUBAHHE
IIPOMEXKYTOUHBIX ¥ OKOHYATEIBHBIX Pe3ysbTaToB 00ydeHus rno auciumumHe. OHa BKIIOYAET B
ceost:



— 1udepeHIMpOBaHHbId  3a4eT — 3T0 (opMa OLEHKH 3HAHWH, MOJY4YEHHBIX
00y4JaronmmMest Y U3YYCHUH JTUCLMIUIHHBI, TIPH BBITOJIHEHUH KYPCOBBIX MPOSKTOB, KypPCOBBIX
paboT, HAYYHO-HCCIIEIOBATEIbCKIX PabOT U MPOXO0KACHUHU MIPAKTHK C aTTECTAIIHOHHON OL[CHKOM
COTIINYHOY, «XOPOILOY, «yIOBICTBOPUTEIHLHOY, KHEYOBICTBOPUTEIHLHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




