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AHHOTAIIUA

JlucuniimHa «ApXUTEKTypa MapajUIeNbHbIX BBIYUCIHTEIBHBIX CHCTEM» BXOJAUT B
o0pa3oBaTebHYI0 MNPOrpaMMy BBICHIEr0 O0pa30BaHMS — MPOrpaMMy MarkcTparypsl IO
HanpasieHuto noarorosku/ crneuuaibHocT 09.04.01 «MHpOpMaTHka M BBIYHCIHTEIbHAS
TEXHUKa» HaNpaBlIeHHOCTH «CHCTEMBI C HCKYCCTBEHHBIM HHTEIUICKTOMY». JlHCHMIUTHHA
peanmsyercs kadeapoit «Neldy.

JlucnuiinHa HareneHa Ha GOpMHUPOBAHHE Y BBITYCKHUKA CIICIYIOIINX KOMIICTCHIIUN:

OIIK-5 «CnocobeH pa3pabaTbiBaTh U MOJEPHU3MPOBATh HNPOrPaMMHOE U aIlapaTHOE
obecrieueHne NHHOPMALMOHHBIX U aBTOMAaTU3UPOBAHHBIX CHCTEM»

OIIK-6 «CnocobeH pazpabaTbiBaTh KOMIIOHEHTHI IPOrPaMMHO-AMIIAPATHEIX KOMILICKCOB
00paboTk HHGOOPMAIIMH 1 ABTOMATH3UPOBAHHOTO MPOSKTUPOBAHUS)Y

OIIK-7 «CniocobeH aganTupoBath 3apy0eHbIe KOMIUIEKCH 00paboTku nHpopMauuu u
aBTOMATU3MPOBAHHOTO [IPOSKTUPOBAHUS K HY’KJIAM OTEUECTBEHHBIX HPEIPUSITHI

CozepxaHue AUCLMIUIMHBI OXBATBHIBAET KDY BOIPOCOB, CBSI3aHHBIX APXUTEKTYpaMu
NapajieibHbIX BBIYMCIUTENIBHBIX CHUCTEM, aHAIM3 MPOOJEMHBIX CUTYalMd, TCHACHLUMSIMH HX
Pa3BUTHS U IPUMEHEHHS,

[IpenonaBanue AMCLHMIUIMHBL TNpEAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUU
y4eOHOro mpolecca: JEKLHUH, NPaKTHYSCKHE/CEMUHAPCKUE 3aHATHS, CaMOCTOsITeNIbHAs padoTra
00y4aromerocs.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIECAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAsI aTTecTanus B hopMe IK3aMeHa.

OO0mrasi TPyI0EMKOCTh OCBOCHHS AWCIMILUIMHBI COCTABISET 6 3a4eTHBIX eauHui, 216
YacoB.

SI3bIK 00yUCHUSI IO JUCLHUILIMHE «PYCCKUID

1. TlepeuyeHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUCHUS 110 AUCLHUIIINHE
1.1. llenu npemomaBaHus TUCIIHIUTHHBI
®dopmupoBaHre 0a30BOil CHCTEMbl 3HAHMH B OOJAaCTH APXUTEKTYphl MapajlielbHBIX
BBIYHCIIMTEIBHBIX CHCTEM KakK 0a30BBIX CPEICTB IOCTPOCHHUS BBHIYHCIUTENIBHBIX MIAT(HOPM
MEPCHEKTHUBHBIX ~ BCTPOSHHBIX CHCTEeM  00paboTkM uH(OpPMAUUM U yNpaBlICHUS.
dopmupyemble NPU M3yYEHUM JUCLMIUIMHBI 3HAHMS M HABBIKM IIO3BOJIAT KAaK IPOBOAUTH
npo(ecCHOHAIBHBIN aHAIM3, COMOCTABICHHE M BHIOOP MapaJUICNIbHBIX APXUTEKTYp JUIs
NPUMEHEHUSI B PA3JIMYHBIX BBIYHCIUTENBHBIX CHCTEMax, B TOM YHCIE BO BCTPOSHHBIX
cucremax 00paboTku MH(OPMALIUK U YIpPaBICHUS, TAK U AaAyT OCHOBY KBaaH(DUKAIMU IS
MPOEKTUPOBAHUS HOBBIX MYJIBTHIIPOLIECCOPHBIX apPXUTEKTYP U MEPCHEKTHBHBIX TEXHUYECKUX

peIIIeHI/Iﬁ JUIS UX peajiu3aluiu.

1.2. JucuumiuHa BXOJMT B COCTaB 00s3aTeIbHON yacTH 00pa30BaTeIbHOI porpaMMbl

BeIcIiIero oopasosanus (manee — OI1 BO).

1.3. HepequL IUTAHUPYEMBIX pE3YyJIbTaTOB 06y'-IeHI/I$I 10 JUCHUIITIMHE, COOTHCCCHHBIX C

IUIAaHUPYEeMbIMH pe3ysibraTamu ocBoeHust OI1 BO.

B pesynbraTe u3ydeHus AUCHMILUIAHBI OOYYAOIIMIICS TOJDKEH 00JafaTh CIICTYOINME

KOMIICTCHIIMAMU HUIIN UX 4aCTIMH. KOMHeTeHHI/II/I W UHOUKATOPBI X OJOCTHIXKCHHUSA IMPUBCICHBI B

Tabuie 1.

Ta6nnua 1- HepequL KOMIIETCHIINI U HWHIAUKATOPOB UX NOCTHIKCHUSA

Kateropus (rpynna)
KOMIETEHIIUU

KOI[ 1 HAMMCHOBAHHC
KOMIICTCHIIUN

Kona u HaumeHoBaHue HUHAUKATOpa
JOCTHXKCHUSA KOMIICTCHIINN

OowenpodeccuoHanbHbIe
KOMIIETEHIIUH

OIIK-5 Cnocoben
pa3pabaTbiBaTh U
MOJIEPHU3UPOBATH
NpOrpaMMHOE U
arnmaparHoe
obecrnieueHme
HHPOPMAIIMOHHBIX 1
ABTOMATHU3MPOBAHHBIX
cucTeM

OIIK-5.3.1 3HaTh COBpeMEHHOE
MPOrpaMMHOE U anmnapaTHoe oOecreueHue
HHPOPMAIIMOHHBIX 1
ABTOMATH3HPOBAHHBIX CHCTEM

OIIK-5.Y.1 ymMeTb MOIEPHU3HPOBATH
MPOrpaMMHOE U anmnapaTtHoe o0ecreueHue
HUH(pOPMALMOHHBIX U
ABTOMATH3HPOBAHHBIX CHCTEM JUIS
peteHus npohecCHOHATIBHBIX 3a1a4
OIIK-5.B.1 BnaseTs HaBBIKAMHU
Pa3paboTKU NPOrpaMMHOIO U
annapaTHOro 00ecHeYeHuUst
HHPOPMAIIMOHHBIX 1
ABTOMATH3HPOBAHHBIX CUCTEM JUIS
peleHus IpodecCHOHANBHBIX 3a/1a4

OowenpodeccuoHanbHbIe
KOMIIETEHIIUU

OIIK-6 Cnocoben
paspabaTbIBaTh
KOMIOHEHTBI
MPOrPaMMHO-
arnmaparHbIX
KOMILJIEKCOB
006paboTku
uHPOPMAIMH U
ABTOMATH3UPOBAHHOT'O

OIIK-6.3.1 3HaTh anmapaTHble CPEACTBA U
wiathopmMbl UHPPACTPYKTYPBI
HHGOPMALMOHHBIX TEXHOJIOTUH, BUIBL,
Ha3Ha4eHHUE, apXUTEKTYPY, METOMBI
pa3paboTKH U aAMUHUCTPUPOBAHUS
HPOrpaMMHO-aIIAPATHBIX KOMIIJIEKCOB
o0bekTa mpodeccHoHATBHOM
JeATeNbHOCTH

OIIK-6.Y.1 ymeTb aHaIM3UPOBATh




MPOCKTUPOBAHMS

TEXHHYECKOE 3aJaHue, pa3pabaTbiBaTh U
OINTHMH3UPOBATH POrPAMMHbII KO ISt
peteHus 3aaa4 00paboTku nHMOPMAIMH 1
AQBTOMATH3MPOBAHHOTO MIPOSKTUPOBAHUS
OIIK-6.B.1 BnaseTs HaBbIKAMU
COCTaBIICHHSI TEXHUYECKOM IOKYMEHTALIMU
10 WCTIOJIB30BAHUIO 1 HACTPOHKE
KOMIIOHEHTOB ITPOrPaMMHO-AIaPaTHOTO
KOMILIIeKca

ObwuienpodeccroHanbHbIE
KOMIETCHIUH

OIIK-7 Cnocoben
a/IaTHPOBATh
3apyOexHbIe
KOMILIEKChI
006paboTku
nHpoOpMaLUH U
AQBTOMATU3HPOBAHHOIO
HPOSKTUPOBAHUS K
HYXaM
OTEYECTBEHHBIX
MPeANPUATHI

OIIK-7.3.1 3HaTh QyHKINOHAIILHBIC
TpeOOBaHUS K IIPHUKIIQJHOMY
IIPOTrPaMMHOMY O00ECHEUCHUIO IS
pelIeHUs aKTyalbHbIX 33/1a4 MPEANPHATHI
0Tpaciy, HALMOHAIbHBIC CTAaHJAPTHI
00paboTku HHpOpMaANUU U
AQBTOMATH3MPOBAHHOTO POSKTUPOBAHUS
OIIK-7.VY.1 ymeTb NpUBOAUTH
3apy0OeKHbIE KOMILIEKCHl 00paboTKn
UH(OPMALIUK B COOTBETCTBHE C
HALMOHAJILHBIMH CTaHAAPTAMH,
MHTETPHPOBATH C OTPACIEBBIMU
MH()OPMALHOHHBIMU CHCTEMAMHU
OI1K-7.B.1 BnaneTs HaBBIKAMH HACTPOHKH
unrepdeiica, pa3paboTKi
10JIb30BATEIILCKHUX [1a0JIOHOB,
MOJKJIIOYEHHs ONOINOTEK, 0OABIEHHS
HOBBIX (DyHKIHI

CIIEAYIOIUX JTUCIUIIIVH!

2. Mecto aucuumiuHbl B cTpykrype OI1
JuctumuinHa GasupyeTcs Ha 3HaHMAX, paHee NMPUOOPETEHHBIX OOy4aroUMMUCS NPHU U3yYCHUH

- OpraHmauuﬂ OBM # BBIYUCIIMTEIbHBIX CHCTEM

— OBM u nepudepuiinbie ycTpoucTBa

— CxeMOTeXHHKa
— DIeKkTpoHMKa

— IIporpammupoBanue Ha si3bikax Accembiepa

— IlporpammupoBaHue Ha s3bIKaX BBICOKOTO YPOBHS
3HaHWA, TOAydYECHHBIC TIPU W3YYCHHH Marepuaia [aHHOM JUCUMIUIMHBI, HMEIOT Kak

CaMOCTOATCIIbHOC 3HAYCHUEC, TaK U UCIIOJIB3YIOTCS IIPU U3YUCHUU NPYTUX NUCHUIIIINH!

- HpOGKTI/IPOBaHHe BCTPOCHHBIX CUCTEM

3. OOBEeM u TPYJOEMKOCTb TUCLIUTIIHHBI

Jaunple 06 00memM 00beMe NUCUMILIMHBI, TPYJAOEMKOCTH OTHACIbHBIX BHIOB yueOHOU
paGoThI IO AUCHUHUILIMHE (M paclpeieieHne 3TON TPYIOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B
Tadumie 2.

Tabnuia 2 — O6beM U TPYA0EMKOCTh JUCIIUILITHHBI

TpynoemkocTs 110

Bun yueGHo# paboThl Bcero ceMecTpam
Ne2
1 2 3

Obowan mpyooemKkocno OUCUUNIUHDL, 6/216 6/216

3E/ (uac)

U3 nux uacoe npakxmuueckoil n0020moeKu

Ayoumopnuie 3anamus, BCEro yac. 34 34

B TOM YHCIIE:

nexuuu (J1), (vac) 17 17

npaktuueckue/cemunapckue 3ansatus (I13),

(uac)

naboparopssie pabotst (JIP), (dac) 17 17

KypcoBo#i mpoekT (pabora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvhas paboma, Bcero (yac) 146 146
Buo npomesrcymounoii ammecmayuu: 3ader,
mudd. 3ager, skzamen (3auer, Judd. 3au, OK3. DK3.
DK3.*%)

3 \,
HpHMeanHe: KaHAUJATCKMH SK3aMCH

4. ConeprkaHue TUCHUILTHHBI
4.1. PacnpeneneHue Tpy10EMKOCTH AUCHHILIMHBI 110 pa3/iesiaM U BUAM 3aHATHIL.
Pasnensl, TeMbI JUCUUIUTHHBI M HX TPYIOEMKOCTB IPHBEICHBI B TabmuIe 3.

Ta6nnua 3-— Pasnenm, TEMbI JUCHUIIINHBI, UX TPYAOCMKOCTH

Pa3zzenel, TeMbl AMCIUIUTHHBI Jlekuu | I3 (C3) JIP KII CPC
(uac) (uac) (uac) (uac) (4ac)
Cemectp 3
Pasnen 1. Kinaccudukanus apxXutektyp 2

TIapajlJICIIbHBIX BBIYACITHUTCIBHBIX CUCTEM.

Paznen 2. [Napannenusm Ha ypoBHE 5 3 32
MAIIMHHBIX KOMaH]I.

Tema 2.1. KonsefiepHasi opranu3arus
MHKPOIPOLECCOPOB

Tema 2.2 CynepckansipHble apXUTEKTyPbl
MHKPOIIPOLIECCOPOB

Tema 2.3 VLIW-apXuTekTypsl
MHKPOIPOLECCOPOB. MyJIbTUTPEIOBBIE U
MHOTOSIIEPHBIE MUKPOIIPOLIECCOPBI

Pasnen 3. SIMD napamienusm. 2 2 14




Ta6nnua 5— HpaKTI/I‘IeCKI/IC 3aHATHSA U UX TPYAOEMKOCTH

Paznen 4. [NapamiensHble apXUTEKTYpBI € 2 4 30
OOIINM aJIPECHBIM IIPOCTPAHCTBOM.

Paznen 5. [NapayuienbHble apXUTEKTYPHI C 4 4 30
pacmpeieIeHHOH aMSTEIO.

Paznen 7. [lapayuienbHble apXUTEKTYPHI C 2 4 40
GPU.

Hroro B cemectpe: 17 17 146
Hroro: 17 17 146

4.2. CopepxaHue pa3zeoB U TEM JICKINOHHBIX 3aHATHH.

ConeprkaHue pa3zieioB U TeM JEKIHOHHbIX 3aHATHIH MPUBEACHO B Tabnuie 4.

Howmep paznena

Ha3zBanue u COZCpKaHUC pa3/I€IOB U TEM JICKIIMOHHBIX 3aHITUI

W3 Hux Ne
Ne | Tewmsl npaktudeckux | Dopmbl IpakTHUECKUX | TpPyAOEeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATUI 3aHATUI (gac) MOATOTOBKH, | JUCIHII
(uac) JIMHBI
YueOGHBIM IIaHOM HE MPETYCMOTPEHO
Bcero
4.4. JlaGopaTopHbIe 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHI M UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHLE 6.
Tab6nuua 6 — JlabopaTopHbIe 3aHATUS U UX TPYJOEMKOCTh
W3 Hux Ne
Ne TpymoeMKoCTb, | IPaKTUYECKOU | paszaena
HaunmMeHoBaHue 1a00paTopHBIX padboT
/o (gac) MOJrOTOBKH, | JAUCIHI
(uac) JIHBI
Cemectp 2
1 | Napamrenu3m Ha ypoOBHE MaIlIMHHBIX KOMaHII. 3
2 | SIMD napamnenusM B apXUTEKType 2 3
MHPOINPOLIECCOPOB
3 | [MapanienbHbie apXUTEKTYPhI C OOIIHM 4 4
aJIPECHBIM IPOCTPAHCTBOM.
4 | [TapannenbHble apXUTEKTYPBI C 4 5
pacnpeneneHHON NaMsThIO.
5 | apanmnensHble apxuTekTypsl ¢ GPU. 4 6
Bcero 17

1. Krnaccudukauust apXuTeKTyp napanienbHbIX BBIYUCIUTEIBHBIX
CHCTEM.
HanpaBnenus pa3sutus apxuTekTyp napamiensssix BC. Kinaces
napajuienbHbix BC. CynepKoMIbIOTepHBI.

2. INapannennsm Ha ypoBHE MAIIMHHBIX KOMaH]I.
KouseiiepHas opranu3anusi MEKpOIIPOLIECCOPOB
CynepckalsipHble apXUTEKTypbl MUKPOIIPOLIECCOPOB
VLIW-apXutekTypbl MUKpOIPOLIECCOPOB. MyIbTUTPEOBBIE U
MHOTOs1/IEpPHBIE MHUKPOIPOLIECCOPBI

3. SIMD napannenusm. [Ipunnunst SIMD o6pa6orku. IIpumepsr SIMD
KOMIbI0TepoB. SIMD apXuTekTypsl MHKPOIIPOLIECCOPOB.

4. INapannenbHble apXUTEKTYPBl € OOILMM aAPECHBIM IPOCTPAHCTBOM.
Apxutextypsl SMP. [IpoTokomns! moaaep:kaHust KOT€peHTHOCTH
KouIel. ['eTeporennsie MyIbTUIIPOLIECCOPHL. ACUMMETPUYHbIE
MYJIBTUIIPOLIECCOPBI.
DSM-apxurektypsl. Apxutekrypa NUMA u ccNUMA.

5. Pa3zpen 5. IlapajuienbHble apXUTEKTYpPhI C PacIIpeieNIEHHOH aMAThIO.
Kunactepnsie BC. JlareHTHOCTD Mepenaun TaHHBIX IO CETH.
OcobeHHoCTH TONOIOruM KoMMyHuKannoHHoit cetu [IBC. Tomosorus
runepky6a. 2D-3D pewerku. FatTree. IIpumepsl.
Texuonorus hadoop. Pactipenenénnas ¢aitnosas cucrema hdfs.
Iapaaurma map reduce. Hadoop streaming. AnroputMsr Ha map
reduce. I'pa¢sr B map-reduce.

6. Paznen 6. [Tapannensusie apxurektypsl ¢ GPU.

I'nbpunnas monens Boruncnenuii. Apxurexrypa GPU. Unified Virtual
Addressing. Compute Capability. IIporpammuas monens CUDA. .
CUDA-noroku. Mcnone3oBanue pinned-namsitu. Pasnensemas mamsse.
Tuns! namsiti B CUDA. Peructps! u nokanbHas naMats. ONTUMH3ALNS]
padoThI ¢ pazaensieMoii mamMsThio. ITapasensHas peayKiys.

4.5. KypcoBoe IpOEKTHPOBAaHHE/ BBIIOIHEHUE KyPCOBOIl pabOThI

VueOGHBIM IIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00y4aromuxcst

Bupl camocTosTenbHOM paboThI U €¢ TPYI0EMKOCTh IPUBE/ICHBI B Ta0HIIE 7.

Tabnuua 7 — Buzsl camocTosTeIbHON paboThl U €€ TPYJ0EeMKOCTh

4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS

Tembr TMIPaKTUYCCKUX 3aHATHI U UX TPYAOCMKOCTb ITPHUBC/JICHBI B Ta6III/II_Ie 5.

B C 2
Buz camocTosTensHOM paboTh cero, emMectp <,
4ac gac
1 2 3
V3yueHne TeopeTH4eckoro MaTepuana
60 60
nucuuminasl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3amanus (PI'3)
Bemonnenue pedepara (P)
IMoaroroBka K TeKyIeMy KOHTPOIIIO 60 60




ycneBaemoctu (TKY)

JHomamrnee 3aganue (J3)

Konrposnsasie pabotst 3a0unnkoB (KP3)

IloaroroBka k MpoMekKyTOUHOM

arrectaiun (ITA) 26 26

Bcero: 146 146

5. TlepedeHb yueOHO-METOIMUECKOTO 00ECTICUCHHUS
IUISL CAMOCTOSITEIIEHOM paboTh! 00yJaronuxcs M0 JUCIUILTHHE (MOYJIIO)
Y4eOHO-MEeTOAMIECKHEe MATePHANbl Ui CAMOCTOSTENBHON pabOThl OOYYAOMINXCS YKa3aHBI B
ma. 7-11.

6. IlepedeHb MeYaTHBIX U AIEKTPOHHBIX YICOHBIX U3AAHUIMA
IlepeueHp neyaTHBIX M 3JIEKTPOHHBIX YUeOHBIX U3/IaHUH NIPUBEIeH B TabuIe 8.
Tabmuna 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3IaHUI

neHTp «Axagemus», 2006. — 550 c.

7. IlepedyeHb 3IEKTPOHHBIX 00Pa30BaTENIBHBIX PECYPCOB
nH()OPMaALMOHHO-TENEKOMMYHHUKALMOHHOI cet «HTepHeT
Iepeuens JNIEKTPOHHBIX 00pa3oBaTENIbHBIX pecypcoB nHGMOPMALHOHHO-
TENICKOMMYHHUKALIMOHHON cetH «VHTepHeT», HEOOXOMMMBIX JUIi OCBOEHMS JUCLUILIMHbBI
HpHUBesieH B TabuuLe 9.

Komuectso
9K3EMIULIPOB B
Indp/ P
bubnuorpaduueckas cchlika 6ubmioreke
URL anpec
(KpoMe AIEKTPOHHBIX
9K3EMILBIPOB)

Tabmua 9 — IlepedeHb 3JEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIMOHHOHU ceTn «IHTepHeT»

URL anpec HaumenoBanne
http://parallel.ru/ Jlaboparopus IlapannensHbIX HHPOPMAIHOHHBIX

TexHosnoruii Hayuno-uccnenoBaTeabckoro
BBIYHCIIUTENIHHOTO 1IeHTpa MOCKOBCKOTO
TOCYAapCTBEHHOTO YHUBEPCUTETAa IMEHH
M.B.JlomoHOCOBa

004 T'96 | I'ycea, A. 1. BeruncnurenpHble CHCTEMBI, CETH U
tenekoMmyHukanuu [Tekcr] : yue6nuk / A. U. I'ycesa, 38
B. C. Kupees. - M. : Akanemus, 2014. - 288 c.

http://coolfire.insomnia247.nl/c&mt/Herlihy, | Maurice Herlihy, Nir Shavit. The Art of
%20Shavit%20- Multiprocessor Programming. Morgan Kaufmann
%20The%20art%200f%20multiprocessor%20 | Publishers, 2008. 529 p.

programming.pdf

004 O-66 | Opnos, C. A. Opranuzanus 9BM u cucrem.
OyHIaMEHTAIIBHBIN KypC 110 apXUTEKType U CTPYKTYpe
COBPEMEHHBIX KOMITBIOTEPHBIX cpencTB [Tekcr] :
y4eOHuK Juisi OakanaBpoB u Maructpos / C. A. Oprios,
B. 5. Hunskep. - 3-e uzn. - CII6. : [IMTEP, 2014. - 688
c.

8. Tlepeuenb nHPOPMAIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUN
00pa30BaTeIbHOrO MPOLIEcca MO JUCLMILTHHE.
IepeueHb KCIIONB3YEMOro NPOrpaMMHOro obecreueHus npeacTasieH B Tabmuue 10.

Tabauua 10— ITepeueHs mporpaMMHOro 0OecreueHus

Ne /it HaumenoBanue

681.3 T 18 | Tanen6aym, DH/pIo. ApXHUTEKTypa KOMITbIOTEpa. - 4-¢
3. - M. u ap. : [Turep, 2005. - 698 c.

He npeaycmotpeno

004.38(075) | Cnepanckuii, B. C.  CuraaibHbIe MUKPOIIPOLIECCOPBI 20 3K3.
C171 1 MX IPUMEHEHHUE B CUCTEMaX TEIEKOMMYHHUKAIHN 1
3JIeKTpOHUKH: yueOHoe nocobue/ B. C. CriepaHckuii. -
M.: I'opsiuast nunust - Tenexom, 2008. - 168 c.,

(004.4/J1 | JleBun, M. I1.. [TapannensHoe IpOrpaMMHPOBaHHE C 10
36) ucnons3oBanneM OpenMP: yuebHoe nocobue/ M.
BUHOM. Jla6opatopust 3nanuii, 2008. - 120 c.

8.2. Ilepeuenn MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEIbHOTO MPOLECCa 110 AUCLHUILUINHE

IlepedyeHp HCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumue 11.

Tabmuua 11— Iepederp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

Actankosnd A.M., llleitnun 10.E. Berpoennsie
CHCTEeMBI yrpaBieHus. Y4yebnoe nocobue. / 'Y AII,
CII6., 2011 r., 221 c.

He npenycmotpeno

B.® .Menexun. BeraucanreapHble MAlIUHbBI, CACTEMBI U
ceTH. YueOHHMK Julsl CTy . BbICII. yueO. 3aBeaeHuit /

B.®.Menexun, E.I'.I1aBnoBckuii. — M.: 3naTenbckuit

9. MarepualibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauiel2.

Ta6muia 12 — CoctaB MarepuanbHO-TEXHUIECKON Oa3bl

Ne n/n HaumeHoBaHMe cocTaBHOM yacTH MaTepuanbHO-TexHUueckoit | Homep ayaurtopun




6a3bl (pu

OrieHKa KOMIIETEHIAN

5-0autbHast IKaa

XapakTepucTika chOpMHUPOBaHHBIX KOMITETCHIIN

HEOOXOAMMOCTH)
MynsTUMeaniHAs JIEKLIHOHHAS ayAUTOPHS 52-33a
2 CrenuanusupoBaHHas 1adoparopus «BcTpoeHHbIX 12-29

KOMIIBIOTEPHBIX CUCTEM»,

BKJIrO4as y‘IeGHO-HCCHeHOBaTeJILCKI/IC CTCH/BI
((BCTpaI/IBaGMLIe MHOT'OSIICPHBIC U ITapaJlICJIbHbIC
BBIYUCIUTCIIBHBIC CUCTCMBI)

10. OueHouHbIEe CPEACTBA VIS IPOBEICHUSI IIPOMEKYTOUHOI aTTeCTalMU
10.1. CocTtaB OIEHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOYHOH AaTTeCTaluu
00yJaroumxcs Mo JUCHUIUIMHE NPUBeIeH B Tabuie 13.
Tabmuua 13 — CocTaB OLIGHOUHBIX CPEJICTB ISl IPOBEJCHHS IIPOMEXYTOUHOH aTTecTaluu

— 00yJarOIMIACS. YCBOWIJI TOJIBKO OCHOBHOWM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIyCKaeT HeCYIECTBEHHBIE OINOKN 1 HETOYHOCTH;

Bun npoMexyTo4HOIl aTTecTanu IIepeueHb OLIEHOYHBIX CPEACTB

DK3aMeH Cnrcok BOIPOCOB K 9K3aMEHY;

10.2. B kayecTBe KpHUTEpHUECB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIMH OOYYarOIIMMHKCS TIPUMEHsIeTCS S5-0auibHasi IIKana OLEHKH C(HOPMHUPOBAHHOCTH
KOMIICTCHIINH, KOTOpast mpuBeJeHa B Tabnuue 14. B TeyeHne cemecTpa MOXKET UCHOJIB30BAThCS
100-6annpHas  ImKama  MORYIBHO-DEUTHHTOBOI  CHCTEMBI ~ YHHBEpPCHUTETa,  IpaBHIIA
HCTIONB30BaHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oreHkn ypoBHs ¢()OPMUPOBAHHOCTH KOMIICTCHITHIH

«yOBJIETBOPHUTEIIEHOM N

— UCTBITBIBAET 3aTPYAHEHHS B TNPAKTUUECKOM NPHMEHEHUM 3HAHHUN
«3AUTEHO»
HarnpaBJICHUS;
— c1ab0 apryMeHTHPYET HayuHbIE TTOJ0XKSHUS;
— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOAOB U 0000IECHHUIT;
— YaCTUYHO BIIAJICET CUCTEMOH CHENNATN3HPOBAHHBIX MOHITHI.
— oOyuaromuiics He YCBOMJI 3HAYMTENbHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIOIyCKaeT  CYyLIeCTBEHHblE  OMMOKM M HETOYHOCTH  IIpU
«HEYJIOBIIETBOPUTEITHLHOY
paccMOTPEHUH NPo0IIEM B KOHKPETHOM HaIpaBJIeHUY;
«HE 3a4YTEHO»

— HCTIBITHIBAET TPYJHOCTH B IPAKTHYECKOM NPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBAThH HAYYHBIE MOJIOXKEHHUS;
— He (opMyIHpyeT BEIBOAOB U 0000IIEHHH.

10.3. TumoBble KOHTPOJIbHBIE 33aHUS UM UHBIE MaTepHabl.

Bompocs! (3anaun) aist 3K3aMeHa IpecTaBieHbl B Tabuuue 15.

Tabnuua 15 — Borpocs (3aaun) Asst 5K3aMeHa

OreHKa KOMITIETEHLIN

XapakrepucTrka c)oOpMUPOBAHHBIX KOMIIETEHLIHI
S5-GasibHas Kana

— oOyyaronuiicsi TayOOKO ¥ BCECTOPOHHE YCBOWIJI IMPOrPaMMHBI
MarepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEI0BATEIBHO ¥ IPAMOTHO €T0 U3JIaract;

— ONMUPAsCh HAa 3HAHUS OCHOBHOW M JIONOJHHUTENIBHON IJHTEPATypHI,
«OTJINYHO» o
TECHO NPHBSA3BIBACT YCBOCHHbIE HAYYHBIC MOJOKEHHUS ¢ NPAKTHYECKON
«3aUTEHO»

JIeSITENIbHOCTBIO HaIpaBIICHUS;

— yMeJi0 000CHOBBIBAET M apryMEHTHPYET BbIBUIAeMbIC UM HIICH;
— JIENaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BJIaJICET CUCTEMOIl CIIELHATM3UPOBAHHbBIX TOHATHIMA.

— 00yJaroNHMIACS TBEPJO YCBOWI IPOrPAMMHbBII MaTepHall, TPaMOTHO H

M0 CYyWIECTBY W3JIaraeT €ero, ONMpasChb Ha 3HAHUS OCHOBHOM

JIUTEPATYPBI;

— HE JI0ITyCKAEeT CYILECTBEHHBIX HETOUHOCTEH;

«XOpOLIO» N
— YBSA3BIBACT YCBOCHHBIE 3HAHUS C NPAKTHYECKOH JAESATEIbHOCTHIO

«3a4TECHO»

HAaIpaBJICHUS;

— apryMeHTUPYET Hay4HBbIC ITOJI0KEHHUS;

— JIENIaeT BLIBOJILI U 0000IIEHNS;

— BIIaJieeT CUCTEMOH CIIeHAIN3UPOBAHHBIX TOHATHH.

Ne n/n Iepeuens Bompocos (3anau) A5 3K3aMeHa

1 Knaccer mapamnensabix BC

2 Mertozb! JIOKaJIbHOTO NapaiienusM. [lapannennsm Ha ypoBHE KOMaH.

3 KougeiiepHast opranuzaius BBIYMCICHUH.

4 KongeiiepHoe pacnapaiienuBaHie BBIITOTHEHNUS KOMaH].

5 IIpumeps KoHBeliepa BoimoaHeHus: kKoMmau . Intel u MIPS.

6 KoHnukTs! B KoHBeifepe.

7 O0paboTKa BETBJICHUI B KOHBEiiepe KOMaH]I.

8 [Ipenckazanue BeTBICHUI B KOHBeHepax.

9 CynepckanspHoe pacriapajjienBaHHs BHINOJTHEHHUS KOMaHI.

10 CynepckasipHble apXUTEKTYPbl MUKPOIIPOLIECCOPOB

11 VLIW-apXuTeKTypbl MUKPOIIPOLIECCOPOB

12 MynbTUTPE0BbIE MUKPOITPOLIECCOPBI

13 MHorosiiepHble MUKPOTIPOLIECCOPBI

14 SIMD mnapamnenuswm. [puanuns: SIMD o6pabotku. [Tpumepsr SIMD
KOMIBIOTEPOB.

15 SIMD apxuTeKkTypsl MUKPOIPOIIECCOPOB

16 [NapamnenpHbie apXUTEKTYPBI € OOIIMM aPECHBIM MPOCTPAHCTBOM.

17 Apxurektypsl SMP. I'eTeporeHHble MyJIbTUIIPOLIECCOPbL. ACUMMETPUYHBIE
MYJIBTHIPOLIECCOPBI.

18 IIpoTokoinsl mogaep>kaHusl KOTEPEHTHOCTH KAIIEH.

19 DSM-apxurektypsl. Apxurekrypa NUMA u ccNUMA.

20 [TapanienbHble apXUTEKTYPHI C paclpeAeIeHHON NaMsThIO.




21 Kuactepusie BC.

22 CynepKoMITbIOTephI

23 IIpoekThl eTadIoOnOBBIX KOMITBIOTEPOB

24 JlareHTHOCTB Iepenayn AaHHBIX 110 ceTH. OCOOCHHOCTH TOIOIOTHH
KoMMyHUKarmonHou cetu [1BC.

25 Tononoruu cucrem cpszeit napajuiensusix BC Tononorus runepky6a. 2D-3D
pemetku. FatTree. [Ipumepsr.

26 MeToapl KOMMYTallMU W MapIIPYTH3AIHUU B MapayuieabHbx BC

27 I'nbpunnble apxurektypsl. PIM-apxutekTypbl

28 Mo MOTOKOB JJaHHBIX

29 ApXUTEKTypa NapajyieIbHOrO BEIYUCIUTENS C yIIPaBIeHHEM IOTOKOM JaHHBIX

30 Texuonorust hadoop. [Tapamgurma map reduce.

31 Anroputmsl Ha map reduce. ['padsr B map-reduce

32 INapannensHble apxurexkrypsl ¢ GPU.

33 Apxutextypa GPU.

34 CUDA-notoku. Tunsl namstu B CUDA.

Bormpocs! (3anaun) aust 3auera / qud¢. 3auera npencrapieHsl B Tabnuue 16.
Tabmuua 16 — Borpocsr (3amaun) aist 3auera / nudd. 3auera

Ne n/m [epeuens BonpocoB (3ana4) s 3a4era / Audd. 3auera

YueOGHBIM IUIaHOM HE MPETYCMOTPEHO

Ilepeyenr TeM st KypCOBOTO IPOEKTHPOBAHMS/BBIIOIHEHHS KypCOBOH pPaboOThI
IpeJIcTaBIeHbl B Taduue 17.
Tabnuua 17 — [lepeuens TeM it KypCOBOTO MPOSKTHPOBAHUS/BBIIOIHEHHUS KYPCOBOH pabOoThI

[IpuMepHsIit epedeHb TeM ISl KypCOBOrO NPOEKTUPOBAHUS/BBIIOIHEHUS

Ne i/t N
KypCOBO# paboThI

VueOGHbIM IIaHOM HE IPESYCMOTPEHO

Bonpocsl s mpoBeneHWs INPOMEXKYTOYHOH aTTECTAllMd B BHAE TECTUPOBAHUS
npezcTaBiieHsl B Taduie 18.

Tabmuua 18 — IIpuMepHslit nepeyeHb BOIPOCOB ISl TECTOB

Ne n/nt ITpumepHsIii IepedeHb BONPOCOB /171 TECTOB

TlepedyeHbp TeM KOHTPOJIBHBIX PabOT MO IUCHMILUIMHE OOYYaloIMXCs 3a04HOH (GopMbI
00y4eHus, Ipe/ICTaBIeHb! B Tabuuie 19.

Tabnuua 19 — [lepeueHb KOHTPOIBHBIX PAOOT

Ne i/ [lepedueHb KOHTPOIBHBIX PAOOT

He mpenycmotpeno

10.4. Meronuvyeckue  Marepuajibl,  ONpPEACTSAIONAE  HPOUEAYpPHl  OLECHHBAHUS
HHIUKATOPOB, XapaKTepH3YIOIIMX OTambl (OPMHUPOBAHMS KOMIETCHIHM, colepxarcs B

JIOKalbHBIX HOpMAaTUBHBIX akTax ['YAII, pernaMeHTHpyIOWUX MOPAAOK M IPOLERYPY
HPOBEICHNUS TEKYIIETO KOHTPOIIS YCIIeBAEMOCTH U IPOMEXKYTOUHON aTTeCTallMU 00yJaroIuXcs
I'VAIL

11. Meroguueckne yka3aHus Ui 00y4aronuXxcs 0 OCBOCHUIO TUCIIUTIIIHHBI

Henpto OUCUUIIIMHBL SIBISETCS — TMOJYYEHHE CTyICHTAaMH HEOOXOMMMBIX 3HAaHHH,
YMEHMH ¥ HaBBIKOB B 00JaCTH apXWUTEKTYphl MapajUIeIbHBIX BBIYUCIUTEIBHBIX CHCTEM,
IIPEAOCTaBIICHHE BO3MOXKHOCTH CTYAEHTAaM Pa3BUTh U NPOJEMOHCTPHPOBATH HABBIKM B 00JIACTH
aHaln3a, CHCTEMHOTO IIPOSKTHPOBAHUS M NPHUMEHEHHs NapaJUIeTbHBIX BBIYUCIUTEIBHBIX
CHCTEM.

11.1. Meroauyeckue ykazaHusi AJsi OOy4YalOIIMXCS 10 OCBOCHHUIO JIEKL[MOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JIEKIMOHHOTO MaTepuajga — JIOTHYECKH CTPOIfHOE, CHCTEMHOE,
riyOoKoe M SICHOe M3JI0KeHHe yueOHoro marepuana. Ha3sHaueHue COBpEeMEHHOI JeKLMU B
paMKax AUCHUIUIMHBI HE B TOM, YTOOBI HOJIYYHTH BCIO MH(GOPMAIHUIO IO TEME, a B OCBOCHUH
(yHIaMeHTaJdbHBIX [POOJEeM JMCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHMX
JIOCTH)KEHUH Hay4yHOH MblIciu. B yueOHOM mpolecce JeKIMsi BBIIOIHAET METOA0IOTHYECKYIO,
OpraHU3alHOHHYI0 U MH(OPMALMOHHYIO QyHKIMH. JIeKIHs pacKkpblBaeT MOHATUHHBINA anmapat
KOHKPETHOIl 00nacTu 3HaHus, e€ mpoOieMbl, JaeT LENbHOE IpPEJICTaBICHHE O AUCLUILIUHE,
MIOKa3bIBAaeT B3aUMOCBA3b C APYTHMH JUCIUIIIMHAMH.

[lraHupyeMble pe3yabTaThl IPH OCBOCHHH 00YYAOIIMMICS JIEKIIMOHHOTO MaTepHaia:

— T[OJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX OTIPENEeNSIeTCs EeJIeBOH YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

—  MOJIyYeHHE OIbITa TBOPUECKON paboThl COBMECTHO C IPEIOIaBaTelieM,;

— pas3BuTHe  NPOPECCHOHATBHO-JETIOBBIX  KauecTB, JIIOOBM K  INpEeAMETYy H
CaMOCTOSTEILHOTO TBOPYECKOTO MBILIICHHSI.

— MOSBJICHHE HEOOXOIUMOro HHTEpeca, HEOOXOAMMOrO Il CAMOCTOSITEIBLHON paboThI;

— IOJNy4YeHHEe 3HAHUH O COBPEMEHHOM YPOBHE Ppa3BHTHSI HAyKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUS Ha OJMKaHIINe TObI;

— HAYYUTbCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPATH HMX B  Pa3IMYHBIX
(hopMynupoBKax);

—  IOJyuYeHHE TOYHOTO TOHUMAHHs BCEX HEOOXOIUMbIX TSPMUHOB U MOHSATHIA.

JIlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JIEMOHCTpaled ClaioB U
HCIIONIb30BAaHUEM pA3[aTOYHOrO MaTepuaja IIpH TPOBEJCHUH KOPOTKHX JUCKYyCCHH 00
0COOEHHOCTSAX NPUMEHEHHS OTJEIbHBIX TEMATHK 0 TUCLMIUTHHE.

11.2. Meroanueckie ykasaHus Uil OOy4YarOlIMXCs I10 BBIMOJHEHUIO J1a00PaTOPHBIX
pabor



B xozme BbINOJHEHWs 1a0OPaTOPHBIX pPabOT OOYYAIOIIMICS IOKEH YIIyOUTh H
3aKPENHTh 3HAHWUS, MPAKTHYCCKHE HABBIKH, OBJAICTh COBPEMEHHOW METOAMKOW M TEXHHKON
9KCIEPHMEHTAa B COOTBETCTBHHM C KBATH()UKALMOHHON XapaKTEPHCTHKONW OOYYaroIerocs.
BbinonHeHue 1a00paTopHbIX pabOT COCTOUT M3 IKCIEPHMEHTAIBHO-IPAKTHYECKOM, pacuyeTHO-
AHAINTHYECKON YacTell U KOHTPOJIbHBIX MEPOIIPHUSITHH.

BeinonHeHne 1a00paTOpHBIX PabOT OOy4YarOLUIMMCS SIBJSIETCS HEOTHEMIIEMOH YacThiO
W3y4eHHs] JUCUUIUIMHBI, ONPEesIeMOi yd4eOHbIM IUIAHOM, W OTHOCHTCSI K CpEICTBaM,
00ecIeYrBaIOIIIM PELICHHE CIISIYIOIMX OCHOBHBIX 3a/1a4 00y4aloIerocs:

— [pHOOPETEHHE HABBIKOB HCCICJOBAHMS IMPOLECCOB, SBICHHH U OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOH AMCUUILINHEL,

— 3aKpeIUIeHHe, Pa3BUTUC W ICTAIH3ALMS TCOPETHYCCKHX 3HAHHM, MONYYCHHBIX HA
JICKLISX;

—  TOJIyYeHHE HOBOM MH(OPMALMH 10 H3yIaeMO TUCIHUILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHOH  paboThl € J1a00paTOpHBIM
000py0BaHHEM U IPUOOPAMHU.

11.3. Meroauueckue yKa3aHusi uisi 00y4aroIUXCs 0 MPOX0XKICHHUIO CAaMOCTOSTEIBHOM
padoTsI

B x0/ie BBINOJIHEHHUSI CAMOCTOSITENILHON paboThI, 00y4aroUIMiicsl BBIOIHACT paboTy MO
3alaHUI0 M NIPU METOJUYECKOM PYKOBOJACTBE IpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusi.

st oOyuaromuxcst Mo 3a04HON (opMe OOydYeHHsI, caMOCTOsITeNIbHAs padoTa MOXKeT
BKJIIOYATh B Ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboTh, y 0Oyuaromerocss hopMupyercs
Lesnecoo0pasHoe IIaHUPOBaHUE paboyero BpeMEHH, KOTOpOe MO3BOJISIET UM Pa3BHBAaTh yMEHUS
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHU, 00ECIeYMBAET BBICOKHUIA
YPOBEHb YCHEBAGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
MpoQeCCHOHATBHOTO YPOBHSI.

MeroanueckUMH  MaTepualaMH, — HAnpaBiIOIMMH  CaMOCTOSITENIbHYI0  padoTy
00y4arOLMUXCSISBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepuai Mo JUCLHUILIMHE;

—  METOIMYECKHE YKa3aHMS IO BBINOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydarommxcst
10 32049HOU (opMe 00ydeHUs ).

11.4. Meroguueckne yKa3aHus Ui OOYYarOUMXCS 10 MNPOXOXKICHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymwuii KOHTPOJIb YCIEBAEMOCTH IIPEIyCMAaTPUBACT KOHTPOJb KadyecTBa 3HAHHUN
o0yJarommxcs, OCyIIECTBIIIEMOr0 B TEUCHNE CEMECTpa C IEIbI0 OLCHMBAHUS XO/a OCBOCHUS
JUCIIAIUTAHBL.

11.5. Meroauueckue yka3aHusl s OOYYAIOIIMXCSI 10 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTalUN.

IIpomexyrouHas  aTrectanus  OOydYalOIIMXCS  NPEIyCMaTPHBAET  OLCHHBAHHE
MIPOMEXXYTOYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB 00ydeHus mo aucuumuinHe. OHa BKIIOYAET B
celst:

— o9K3ameH — ¢opMa OICHKH 3HAHUI, MONYYCHHBIX OOYYAIOIIMMCS B IpoIecce
M3y4YeHHUs] BCCH MUCLUIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
MIPUMEHATh WX IS PELICHUs MPaKTHYECKUX 3anad. JK3aMeH, KaK IMPaBWIO, HPOBOJUTCS B
MEPUOJ DK3aMECHAIIMOHHOW CEeCCHMH M 3aBEpIIAeTCs AaTTECTAllMOHHOW ONEHKOW «OTIHMIHO,
«XOPOILIOY, «yTOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEIHLHOY.



Jluct BHeceHMs H3MEHEHHH B pab0vyt0 IPOrpaMMy IUCLMILUTHHBI

Jlara BHECeHUS
M3MEHEHH U
JIOTIOJTHEHHUH.

ITonmucs BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U TOTIOTHEHUHT

Jlata u Ne

IPOTOKOIIA
3acelaHusL
Kagenpsl
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