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AnHHOTAIUSA

JuctynnanHa «ApXUTEKTypa NapajyIeNbHBIX BBIYUCIUTEIBHBIX CHCTEM» BXOJHUT B
o0pa3oBaTelbHYl0 MNpPOrpaMMy BbICHIEr0 00pa3oBaHMS — IMPOrpaMMy MarkcTparypsl IO
HanpaeneHnto moaroroBku/ crnemuaigpHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHATETbHAS
TEXHHKa» HaNpaBICHHOCTH «BcTpoeHHbIe cucTeMbl 00paboTkH MHGOPMALUK U YIPaBICHUS».
Jucrnumiuaa peanusyercs kadenpoi «Neldy.

JucnyninHa HareneHa Ha GOpMUPOBAHUE Y BBITYCKHUKA CIETYOIIMX KOMIICTCHIINH:

OIIK-2 «CnocobeH pa3pabaTbiBaTh OpPUIMHAIBHBIE AQJITOPUTMBI M IPOrpPaMMHBIE
CpeICcTBa, B TOM YHCIIE C HCIOIb30BAaHHEM COBPEMECHHBIX MHTEIICKTYaIbHBIX TEXHOIOTUM, s
peleHus mpoQecCHOHANBHBIX 3a1au»

OIIK-5 «CnocobeH pa3pabaTbiBaTh U MOJEPHU3MPOBATh HNPOrpaMMHOE U alIapaTHOE
obecneyeHne HHOOPMALIMOHHBIX H ABTOMATH3UPOBAHHBIX CHCTEM»

OIIK-6 «CniocobeH pa3pabaTbiBaTh KOMIIOHEHTBI IPOrPaMMHO-AIIAPATHBIX KOMIIJIEKCOB
00paboTky HHPOPMAUK X aBTOMATH3UPOBAHHOIO IPOCKTUPOBAHUS

OIIK-7 «CriocobeH aganTupoBath 3apyOeHbIe KOMIUIEKCH 00paboTku nH(popMauuu u
aBTOMATU3MPOBAHHOIO [IPOEKTUPOBAHUS K HYXJIAM OT€UECTBEHHBIX IPEIIPUITHI

CopepxaHue IUCHUILUIMHBI OXBAThIBA€T KPYI BOINPOCOB, CBA3AHHBIX apXHTEKTypaMU
MapajuleTIbHBIX BBIYMCIMTENBHBIX CHCTEM, aHAIM3 HPOOJIEMHBIX CHUTyallUH, TEHACHUMSIMH UX
Pa3BHUTHS U IPUMCHEHHUSL.

[IpenonaBaHue OUCHMIUIMHBL HpeTyCMaTpUBacT CIeAyromme (GopMbl OpraHH3alUH
y4eOHOro mporecca: JeKLIHUH, NPaKTHYeCKUe/CeMUHApCKUe 3aHATUS, CaMOCTOsITeNbHas paboTa
oOyuaromierocs.

ITporpaMMoii AUCUUIUIMHBI IPELYCMOTPEHBI CICIYIOIIHE BHUABI KOHTPONSL: TEKyIIUH
KOHTPOJIb YCHEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B GopMe SK3aMeHa.

OOmas TpyJoeMKOCTb OCBOEHHMS AMCLUIUIMHBI COCTaBJIseT 6 3aueTHBIX eauHul, 216
4acoB.

S13bIK 00yUEHHS 110 AUCLUIUINHE «PYCCKUH »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

dopmupoBaHne 0a30BOH CHCTEMbl 3HAHMH B O0JIACTH APXMTEKTYpPbl NapalieIbHbIX
BBIYUCIIMTEIBHBIX CHCTEM Kak 0a30BbIX CPEACTB IIOCTPOCHUSI BBIYMCIUTENBHBIX ILIaTHOpM
MEePCHEKTHBHBIX BCTPOSHHBIX CHCTEM 00padoTku MH(popMauuu u ynpasieHus. Popmupyemble
IIPY W3y4YCHUH JUCLUIUIMHBI 3HAHMS M HABBIKU MO3BOJST KaK HPOBOJUTH MPOQECCHOHANBHBII
aHau3, COMOCTABICHUE M BBHIOOP MapaUICNIBHBIX aPXUTEKTYpP JUIS NMPUMEHEHHsS B PassIMYHBIX
BBIYUCIIMTEIBHBIX CHCTEMaX, B TOM YHCJIE BO BCTPOSHHBIX CHCTEMax 00paboTKu MHPOPMALMU 1
yOpaBlICHUS, TaK ¥ JaAyT OCHOBY KBaJM(UKAIMK I HPOEKTHPOBAHHMS  HOBBIX
MYJIBTUIPOLIECCOPHBIX ~APXUTEKTYP W MNEPCHEKTHBHBIX TEXHHYECKHX peLIeHHH 11 HX
peanuszanuu.

1.2. JlucuumiMHa BXOIUT B COCTaB 00sA3aTeNIbHON 4acTH 00pa30BaTeNIbHON IPOTrpaMMBbl
BeIciIero oopasosanus (nanee — OI1 BO).

1.3. TlepeueHb IIIAHUPYEMBIX PE3YJILTATOB O0YUSHUS 10 AUCLHUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus: QMCLMIUIMHBI OOYYalOIIMHCS JOKEH 00JaaTh CIEAyHOUMU
KOMITETEHIIMSMH WM UX 4YacTsAMU. KOMIeTeHIny 1 MHIUKATOPhI UX JTOCTHXKCHUS IIPUBEICHBI B
Tabumue 1.

Tabnuua 1 — IlepeyeHb KOMIETCHIMI W HHIMKATOPOB WX JOCTHKCHHUS

Kareropus (rpymnma) Kox 1 HaumeHnoBanue Koz 1 HauMeHOBaHUEe HHAMKATOPA
KOMIETCHIIUU KOMIETCHIIUU JIOCTIIKCHHSI KOMITCTCHIIHU
OIIK-2 Cnocoben
OIIK-2.3.2 3HaTh METOABI Pa3pabOTKH
pa3pabaTbIBaTh
OPUTHHAIIBHBIX aITOPUTMOB U
OpUTMHAJIbHBIE
MIPOrPaMMHBIX MPOTYKTOB C
QJITOPUTMBI H
HCTIOb30BaHUEM COBPEMEHHBIX
MPOrpaMMHBIE N
CPEJICTBA, B TOM UHCIE | ronor e
OburenpodeccroHanbHbIe P i OIIK-2.V.1 ymeTb 0600CHOBBIBATH BEIOOD
C UCIIOJIb30BaHUEM
KOMIIETeHIINH COBPEMEHHBIX HH()OPMAIIHOHHO-

COBPECMEHHBIX
KOMMYHHUKaITMOHHBIX 1

MHTEJUICKTYaIbHBIX .
L MHTEIUIEKTYaJIbHBIX TEXHOJIOT U,
TEXHOJIOTHH, JUIs
paspabaTblBaTh OPUTHHAIBHBIC
DCIICHHA MIPOrPaMMHBIE CPEICTBA JUIS PELICHUS
IpoQeCCHOHAITBHBIX porp P p
npodeccroHaNbHbIX 32124
3aga4
OIIK-5.3.1 3HaTh COBpeMEHHOE
HpOrpaMMHOE U armapaTHoe odecreyeHue
HH(OPMAIMOHHBIX H
OIIK-5 Criocoben aBTOMATH3UPOBAHHBIX CUCTEM
pa3pabaTbiBaTh U OIIK-5.Y.1 ymMeTb MOJIEpHU3HPOBATH
MOJICPHH3UPOBATh IIPOTpaMMHOE U alllapaTHOE 0OecIeueHIe
IpOrpaMMHOE U UH(POPMALMOHHBIX U
OowwenpodeccuoHanbHbIe porp Gop
arnrnaparHoe ABTOMATH3UPOBAHHBIX CHCTEM UL
KOMIIETESHIIUH
obecrieueHne petieHust mpodecCHOHANBHBIX 3a/1a4

HUH(pOPMALMOHHBIX U OIIK-5.B.1 B1ageTh HaBBIKAMU
ABTOMATH3MPOBAHHBIX | pa3pabOTKM MPOrpaMMHOTO U
CHCTEM anmapaTHoro obecredeHus
MH(pOPMALMOHHBIX U
ABTOMATH3HPOBAHHBIX CHCTEM JUIS
petieHus npohecCHOHAIbHBIX 33134

OIIK-6 Criocoben OIIK-6.3.1 3HaTh anmapaTHbIe CPEACTBA K
paspabaTbiBaTh wiathopmMbl HHPPACTPYKTYPBI
KOMIOHEHTBI HH(POPMAIMOHHBIX TEXHOJIOT U, BUJIBL,

OowenpodeccuoHanbHbIe
KOMIIETEHIIUN




HPOrpaMMHO- Ha3HaueHHe, APXUTEKTYPY, METOJIbI
aInmapaTHEIX pa3pabOTKU ¥ aJMHHHCTPUPOBAHUS
KOMILIEKCOB HPOrPaMMHO-AINAPATHHIX KOMILIEKCOB
00paboTku o0bexTa mpohecCHOHAIBHOM
HHpOpMAUU U JeATEIBHOCTH

apromatusupoBanHoro | OIIK-6.VY.1 ymeTs aHanu3upoBaTh
HPOCKTUPOBAHUS TEXHHYECKOE 3aJlaHue, pa3pabaThIBaTh U

ONTHMM3UPOBATH MPOTPAMMHBII KO IS
peteHus 3a1a4 00paboTku HHGOPMAIMU 1
ABTOMATH3MPOBAHHOTO MIPOSKTUPOBAHUS
OIIK-6.B.1 B1agers HaBBEIKAMH
COCTaBIICHHSI TEXHUYECKOM IOKYMEHTAIIMU
0 HCTIOJBb30BaHUIO U HACTPOIiKe
KOMIIOHEHTOB ITPOrPaMMHO-aIIIapaTHOTO
KOMILJIEKCca

OIIK-7 Criocoben

OIIK-7.3.1 3HaTh (yHKLHOHAIIbHBIE
TpeGOBaHUS K IPHKIIATHOMY
HPOrpaMMHOMY 00ECTICHEHHIO IS
PCILICHNS aKTyalbHbIX 3a]a4 IIPeaIPUITHIT
OTpAcITH, HAIIMOHAIBHBIE CTAHJAPTHI

a/IalTHPOBATh
P 00paboTku HHGOPMALMU 1
3apyOeKHbIC
ABTOMATH3MPOBAHHOTO IPOSKTUPOBAHUS
KOMILJIEKCBI
OIIK-7.VY.1 ymeTp NpUBOANUTH
006paboTku
Ob6uienpodeccroHanbHbIe S —— 3apyOeKHbIE KOMIUIEKCH 00pabOTKH
KOMIETCHIIUH P UH(OPMALIUK B COOTBETCTBHE C
ABTOMATH3MPOBAHHOT'O
HALMOHAILHBIMH CTaHAAPTAMH,
HPOSKTUPOBAHUS K
— HHTETPHPOBATH C OTPACIEBBIMU
Y MH()OPMALUOHHBIMU CUCTEMAMHU
OTEYECTBEHHBIX .
N OIIK-7.B.1 BnaseTs HaBBIKAMU HACTPOMKH
HpeanpUsATHi

uHTepdeiica, pa3paboTKH
MOJIB30BATENBCKUX HIA0TIOHOB,
MOIKJIFOYEHHs OUOJINOTEK, 100aBIIEHUS
HOBBIX (PyHKLHMI

TpynoemkocTs o
Bupn yueOHoit paboTbt Bceero ceMecTpam
Ne3
1 2 3
Oowasn mpyooemkocms OuCUUnIUHbL, 6/216 6/216
3E/ (uac)
H3 Hux uacoe npaxmuueckoii R0020mosKu
Ayoumopnuie 3auamus, BCETO 4ac. 34 34
B TOM YHCJIE:

nekuuu (J1), (dac) 17 17

npaktuyeckue/cemunapekue 3anstust  (113),

(gac)

naboparopusie pabdotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvras paboma, Bcero (dac) 146 146
Buo npomescymounoi ammecmayuu: 3aver,
nudd. 3auer, sk3amen (3auer, dudd. 3auy, OK3. OK3.
DK3.*¥)

P
IIpumeuanue:  kaHAMIATCKHIT 9K3aMEH

4. ConeprkaHHe TUCHUILTHHBI
4.1. Pacnpenenenue TpyJOEMKOCTH AUCLUILINHEI 110 pa3feiiaM U BHIaM 3aHITHH.
Paznenbl, TeMbl AUCUMIUTMHBL U UX TPYJOEMKOCTh MPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCIMIUINHBI, X TPYA0EMKOCTh

2.  Mecto aucuuminHbl B cTpykType OI1
JucuunianHa OasupyeTcs Ha 3HAHMAX, paHee NPHOOPETEHHBIX OOYYAIOMIMMHUCS TPH

U3Y4YEHUH CIIEYIOIMX AUCLUILINH:
— OBM u nepudepuiinsie ycrpoiicTa
— CxeMoTexHUKa
— DIEeKTpOHHUKA

— IlporpammupoBaHue Ha si3pikax Accembiiepa

— IlporpammMupoBaHue Ha SA3BIKAX BHICOKOTO YPOBHS

3HaHUs, MOJyYCHHbIE NPU H3YYEHHH Marepuana AAaHHOM IMCLUMIUIMHBL, MMEIOT Kak
CaMOCTOSTEIIHOE 3HAUCHHE, TAK U MCIOJIB3YIOTCS IIPU U3YYCHHUH JPYTHX JTUCLUILIIHH.

3. OOBeM u TPYJOEMKOCTh TUCLUILIHHBI
JlarHBIE 00 00IIEM 00BEME IUCIUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHIOB y4EOHOM
paboThI MO AUCHUILTHHE (M paclpeAeieHHe 3TO! TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
tadure 2.

Tabnuua 2 — O6beM U TPYAOSMKOCTh TUCIIUTLITHHBI

Pa3]leﬂbl TEMbI JUCILUIITTAHBI HeKHHH 13 (C3) P KII CPC
> (gac) (gac) (gac) (gac) (gac)
Cemectp 3
Paznen 1. Knaccuduxanus apxuTektyp 2
TapaJiyICJIbHBIX BBIYUCIUTECIBHBIX CUCTEM.
Paznen 2. [apamienu3m Ha ypoBHE MaIlIMHHBIX 5 3 32
KOMaH/JI.
Paznen 3. SIMD napamienusm. 2 2 14
Pasnen 4. [TapajuienbHbIe apXUTEKTYPbI € OOIIMM 2 4 30
aJIPECHBIM [IPOCTPAHCTBOM.
Paznen 5. [lapamienbHbie apXUTEKTYPHI € 4 4 30
pacpeeeHHOH MaMSThIO.
Paznen 6. [Napamensusie apxurektypst ¢ GPU. 2 4 40
Hroro B cemectpe: 17 17 146
Htoro 17 0 17 0 146

IlpakTuueckass TNOArOTOBKA 3aKJIKOYAETCS B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4aroMMHCS  ONPENENEHHBIX  TPYAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oynayuei
Ipo(ecCHOHANBHOMN AESITEIPHOCTBIO.

4.2. CopepxaHue pa3esioB U TEM JICKINOHHBIX 3aHATHH.
CopepixaHue pa3/esioB U TeM JCKIHOHHbIX 3aHATHI NPUBEACHO B TabnuLe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pa3aecyioB U TEM JICKIIMOHHOI'O IMKJIa

Howmep pasnena HasBaHue U cofepkaHue pa3ziesioB U TeM JICKIIMOHHBIX 3aHATHI

1 Knaccudukaiys apXuTeKTyp NapajuieibHbIX BBIYHCIUTEIbHBIX




CHCTEM.
Hanpasnenns pa3surus apxurektyp napamiensasix BC. Kimacest
napauienbHeix BC. CynepkoMIbIOTEpHL.

| JIHBI

[Napayrenn3m Ha ypoBHE MAIIMHHBIX KOMaHI.

KongeiiepHas opranuzaiusi MUKpOIIPOLIECCOPOB
CynepcKasipHbIe apXUTEKTYPbl MUKPOIIPOLIECCOPOB
VLIW-apXuTeKTypsl MHKpPOIPOLECCOPOB. MyIbTUTPEIOBBIE U
MHOTOS1JIEpPHbIE MHKPOIIPOLIECCOPBI

SIMD mnapamienusm. [lpuniuner SIMD o6pabotku. IIpumepsr
SIMD komnbroTepoB. SIMD apXUTEKTypbl MUKPOIIPOLIECCOPOB.

IapanneneHble  apXUTEKTYpHI ¢ o0muM  ajgpecHbIM
HPOCTPAHCTBOM.

Apxutektypsl SMP. [IpoTokons! moanepKaHusi KOT€peHTHOCTH
Komel. ['ereporeHHble MyJIBTUIPOLECCOPBL. ACHMMETPHUYHBIE
MYJIBTUIIPOLIECCOPEL.

DSM-apxurektypbl. Apxutekrypa NUMA u ccNUMA.

(uac)
Cemectp 3

1 | Napanyienus3m Ha ypoBHE MAIIMHHBIX KOMaHJI. 3 2
SIMD napainnenu3m B apXUTeKType 3
MHPOIPOLIECCOPOB

3 | [TapanenbHble apXUTEKTYPBl C OOLIUM 4 4
aJIpECHBIM IIPOCTPAHCTBOM.

4 | [TapannenbHble apXUTEKTYPBI C 4 5
pacmpeeneHHON TaMsIThIO.

5 | NapamnensHble apxutekTypsl ¢ GPU. 4 6

Bcero 17

Pazpen 5. IlapannenbHele apXWUTEKTYpbl C paclpeAcIeHHON
HaMATEIO.

Knacrepusie BC. JlaTreHTHOCTh mepemaydl AAaHHBIX MO CETH.
Oco0eHHOCTH  TOIMOJIOMM KOMMyHuKanuoHHoit ceru IIBC.
Tononorus runepky6a. 2D-3D pemerku. FatTree. [Ipumepst.
Texuonorus hadoop. Pacnpenenéunas ¢aiinosas cucrema hdfs.
IMTapagurma map reduce. Hadoop streaming. Anropurmsl Ha map
reduce. I'padsr 8 map-reduce.

4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOM pabOThI

YueOGHbIM IUIAHOM HE MPEJYCMOTPEHO

4.6. CamocTositenpHas paboTa 00yyYaroXxcst

Bubl camocTosiTennbHON paboThl U €€ TPYJOeMKOCTb IpUBE/CHbI B Tabnuie 7.

Tabnuia 7 — Busl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh

Pa3znen 6. Iapannensusle apxurekTypsl ¢ GPU.

I'ubpunnas monenn Bbruucienuit. Apxurekrypa GPU. Unified
Virtual Addressing. Compute Capability. [IporpamMmmHas Mozenb
CUDA. . CUDA-noroku. HWcnons3oBanue pinned-mamsru.
Paznensemass mamsare. Tunsl mamsatu B CUDA. Peructpel u
JoKanbHas mamATh. Onrtumuzauus paboThl € pasienseMoit

naMATh0. [lapannensHas pexykuusi.

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITUS
TeMbl MPAKTHYSCKUX 3aHITHH U UX TPYA0EMKOCTb [IPUBE/ICHBI B TAOIHIE 5.

Tabnuua 5 — [IpakTHYecKe 3aHATHSI U HX TPYJIOEMKOCTh

. Bcero, | Cemectp 3,
Buz camocrosiTennbHOM paboTHI
Jac qac
1 2 3
H3yueHne TeopeTHueckoro MaTepuana
60 60
nuciinabl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinosnnenue pedepata (P)
IMoaroroBka K TeKyIeMy KOHTPOIIIO 60 60
ycneBaemoct (TKY)
Jlomamiaee 3amanue (J13)
KonTtposbable paboTs 3a04HuK0B (KP3)
IoaroroBka k MpomMexKyTOUHON 26 26
arrecraruu (I[1A)
Bceero: 146 146

Ne
n/

TeMbI npakTHYeCKUX
3aHATHIA

W3 Hux No

@®opmbl TpakTHYECKUX | TPydOeMKOCTb, |MPAaKTHYECKO |pa3nena
3aHATHI (gac) MOATOTOBKH, | JUCIIUIT

(gac) JIMHBI

YueGHBIM MIaHOM HE MPEYCMOTPEHO

Bcero

4.4. JlaGopatopHbie 3aHATHS
TeMmbl 1a00PaTOPHBIX 3aHIATHI U UX TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 6.

Tabnuia 6 — JlabopatopHbie 3aHITHSI M HX TPYJOEMKOCTh

5. IlepeyeHb yueOHO-METOANUECKOrO OOECIEYEHHS
JUTSE CAMOCTOSITEIBHON PabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)

YueGHO-MeTOIMUYEeCKHE MaTepuaibl IJIsi CaMOCTOATENbHOH paboThl 00ydaloluXcsl yKa3aHbl B

mi. 7-11.

6. HepequL TNI€YaTHBIX U BJICKTPOHHBIX y'—IC6HBIX M3JITaHUI

[NepedeHp meYaTHBIX M IEKTPOHHBIX YUeOHBIX U3/IaHUIH NIPUBECH B TabuIe 8.

Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3JIaHUI

KommuecTtBo aKx3eMILISIpoB B

Ne
/1

HaumeHoBanune 1ab0paTopHBIX paboT

N3 Hux Ne
MIPaKTUYECKOH | pa3aena
MIOJI'OTOBKH, | JAMCIHI

TpynoemkocTs,
(gac)

[Mnp/ bubnuorpaduueckas ccpuika OuboTeKe
URL anpec
(KpOMe 3IIeKTPOHHBIX IK3EMILLIPOB)
004 T 96 I'yceBa, A. Y. BerancnuTenbHbIE CHCTEMEI,

CeTH U TeraekoMMyHuKarun [Teker] : 38
yuebnuk / A. U. I'ycesa, B. C. Kupees. - M. :




Axanemus, 2014. - 288 c.

004 0O-66 Opnos, C. A. Opranuzamus 9BM u cucrem.
DyHaaMeHTaTBHBIN KypC 110 apXUTEKType U
CTPYKTypE COBPEMEHHBIX KOMITBIOTEPHBIX
cpencts [Tekcr] : yueOHUK 11151 GakanaBpoB U
maructpo / C. A. Opnos, b. f1. Lunekep. -
3-e u3n. - CII6. : I[IMTEP, 2014. - 688 c.

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOro MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca o AUCIUTUINHE.
[epeuenp UCmoap3yeMOro NpoOrpaMMHOro obecrieueHus npescrasieH B Tadmuie 10.

Tabnuia 10— Iepeuerp nporpaMMHOro obecrieueHus

681.3 T 18 | TanenOaym, DHapro. ApXUTEKTYypa
KoMITbtoTepa. - 4-e u3. - M. u ap. : Ilutep, 3
2005. - 698 c.

Ne i/ HanmenoBanue

He npenycmotpeno

004.38(075) | Cnepanckwuit, B. C.  CurnanbHbie 20 3k3.
C71 MHKPOIIPOLECCOPBI M UX IPUMEHEHUE B
CHCTEMaX TEIeKOMMYHHKAIMI U
3JIeKTPOHUKH: yueOHoe mocobue/ B. C.
Cnepanckuii. - M.: 'opsiuast tunus -
Tenexom, 2008. - 168 c.,

8.2. [lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MPOLECCa 10 AUCLHUIUIHHE

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

Tabnuia 11— Ilepederp nHGOPMAIIHOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

(004.4/J1 | Jleun, M. II.. [TapayensHoe 10
36) MIPOrpaMMHPOBaHUE C MCIIOJIb30BAaHHEM
OpenMP: yue6HOe nocobue/ M.: BUHOM.
JlaGoparopus 3nanui, 2008. - 120 c.

He npenycmotpeno

AcrtankoBud A.M., leitnun 1O.E.
Bcerpoennsle cucreMs! yrpasneHus. Yue6Hoe
mocobue. / 'YAII, CII6., 2011 ., 221 c.

9. MarepuanbHO-TeXHIYECKas 0a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOI Ui  OCYILECTBICHHS
00pazoBaTenbHOrO Ipolecca o AUCIUIUINHE, IPEACTaBIIeH B Tadaumel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

B.®.MenexuH. BeruncnuTenbHble MalllUHBI,
CHCTEMBI U CEeTH. Y UeOHUK IS CTY/I. BBICIIL.
yue0. 3aBenenmii / B.®.MenexuH,

E.I" ITaBnoBckuii. — M.: U3narenbckuii LeHTp
«Axagemusi», 2006. — 550 c.

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOMH ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIUCLMIUTMHBI
npuBezieH B Tabuune 9.

Ne HanmMenoBaHnue cocTaBHOM YacTh Homep ayantopun
n/m MaTepHaIbHO-TEXHMYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)
MynsTHMenHifHAS JIEKIIMOHHAS ayAUTOPHS 52-33a
2 | CnenuanusupoBanHas aboparopus «BcTpoeHHbIX 12-29

KOMITBIOTEPHBIX CUCTEMD,
BKJIrO4as y‘-Ie6H0—I/ICCJ'I€IIOBaTCHI>CKI/Ie CTCHABI ((BCTpaI/IBaCMLIC
MHOTOSIACPHBIC U MAPAJJICIIbHBIC BBIYUCIIUTCIBHBIC CUCTEMbBD>

10. OrneHo4HbIe cpeaCcTBa JUIs POBEICHUS IPOMEKYTOYHON aTTECTALH
10.1. CoctaB OLEHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOYHOH aTTecTalyn
00y4arumxcs Mo JUCUUIUIMHE NpUBeIeH B Taduie 13.
Ta6auna 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl IPOBEICHHS IIPOMEXKYTOUHOM aTTecTaluu

Bup HpOMC)KyTO'—IHOﬁ aTTCCTallun Hepequb OLCHOYHBIX CPEACTB

DOx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX 00PA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VIHTepHeT»

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

TexHosnoruit Hayuno-uccnenoBaTeabckoro
BBIYHCIIUTEIBHOTO IIEHTpa MOCKOBCKOTO
TOCYAapCTBEHHOTO YHUBEPCUTETA IMCHH
M.B.JlomonocoBa

http://coolfire.insomnia247.nl/ Maurice Herlihy, Nir Shavit. The Art of Multiprocessor
c&mt/Herlihy,%20Shavit%20- Programming. Morgan Kaufmann Publishers, 2008. 529
%20The%20art%2001%20 p.

multiprocessor%20programming.pdf

10.2. B kauecTBe KpHTEpPUEB OLCHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4aroIMMHCS IpUMEHSeTcs 5-0alibHas MIKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETeHIIMH, KoTOpasi IpuBeJieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIIONB30BATHCA
100-6annpHas  mKana  MOJAYJBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
UCIOIb30BaHMs KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETECHIIHI

O1eHKa KOMIIETEHIAN

XapakTepucTHKa chpOpPMUPOBAHHBIX KOMIIETEHLIHH

5-OasIbHas IKaIa




OreHKa KOMIIETEHLIN . 13 MHorosiiepHble MUKPOTIPOLIECCOPBI
5-0asuibHas MKajIa XapaxTepHCTHKa CHOPMHPOBAHHBIX KOMIICTeHILfi 14 SIMD mnapasmenuswm. [puanunst SIMD o6pabotku. [Ipumepst
— oOyyaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOrpaMMHBIH SIMD KOMITBIOTEPOB.
MaTepHal, 15 SIMD apXuTeKTypbl MUKPOIIPOLIECCOPOB
— YBEPEHHO, JIOTHYHO, T0C/IEJ0BATENBHO H IPAMOTHO €r0 H3Iaraet; 16 TTapallie/bHble apXUTEKTYPbl C OGILIIM AAPECHBIM
COTIIHOY — ONHMPasACh HA 3HAHHMA OCHOBHOW M JONONHHTEIBLHOM JHTEPATypBl, HPOCTPAHCTEOM,
GATTCHOY TECHO NPHBSA3BIBACT YCBOCHHbIE HAYYHBIE MOJOXKEHUS ¢ NPAKTHYECKON 7 ApxutexTypsi SMP. [ STepOreHHES My b THIPOIECCOpH,
JeSATENbHOCTBIO HATIPABJICHUS;
— yMeJOo 06OCHOBBIBAET U apTYMEHTHPYET BBIBHTAEMBIE HM HIIEH; ACHMMCTPHYHEIC MYJTETHIIPOLCCCOPEL.
— JIeJIaeT BBIBOJIBI U 00O00IICHHS; 18 [IpOTOKOIIBI MO /IePIKAHUSI KOTEPEHTHOCTH KIIICH.
— cBOOOJTHO BIIaJIC€T CUCTEMOH CIEHATU3UPOBAHHBIX IIOHATHH. 19 DSM-apxutektypbl. Apxutekrypa NUMA u ccNUMA.
— o0y4aromuiics TBEpO YCBOUI IIPOrPaMMHBIH MaTepHasl, FPaMOTHO u 20 [NapayutenbHble apXUTEKTYPBI C PACIIPEICICHHON NaMSITBIO.
M0 CYyWIECTBY H3JIaraeT ero, ONMpasiChb Ha 3HAHUS OCHOBHOM 21 Knacrepusie BC.
JHTEPATyPEL, . 22 CynepKoMIbIoTepbl
«XOpOTIION — HE JI0IMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3 3 TTpoCKTH! NeTadIONOBIX KOMIBIOTCPOB
— yBS3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JAESTEIbHOCTHIO
«GATCHO» HAIpABIIEHNS; 24 JIaTeHTHOCTb Tepeiadu JaHHbIX 110 ceTH. OcoGeHHOCTH
— apryMEHTHPYET Hay4YHbIC MOJ0KCHUS; TOIOJIOTMH KOMMYyHHUKalnoHHo# cetu [IBC.
— JIeTIaeT BBIBOJIBI U 0000LICHHS; 25 Tononoruu cucteM cBsizeii mapauienbHbix BC Tononorus
— BJIQJICET CUCTEMOM CIICLIMAIM3UPOBAHHBIX MOHSATHH. runepky6a. 2D-3D pemerku. FatTree. [Tpumepsl.
— o0yyaronuiicss yCBOMI TOJILKO OCHOBHOM HPOrpaMMHBbIH Matepuar, 26 MeTopl KOMMYTAIIMH W MapUIPyTH3alUH B ITapALICITBHBIX
[0 CYLIECTBY H3JIaraeT ero, OMMpasch Ha 3HAHHUS TOJIBKO OCHOBHOI BC
JIHTEpATypbI; . 27 ['ubpuaabie apxutekTypsl. PIM-apxutektypbt
e JIOIyCKAeT HeCYLICCTBEHHbIC OIIMOKH H HETOUHOCTH; 3 T MOJIGIH TOTOKOB AAHHbIX
— HCTIBITBIBAET 3aTPyIHEHHs B HPAKTHYECKOM NPUMEHEHMH 3HAHHI
«3A9TCHO» HAIpABIICHNS; 29 ApXHUTEKTYpa NapauIENbHOTO BEMUCIUTENS C YIIPABIEHAEM
— ¢11a00 apryMEHTUPYET HaY4HbIE TTOJI0KEHUS; MIOTOKOM JaHHBIX
— 3aTpyaHseTCs B )OPMYJIMPOBAHUH BBIBOJIOB U 0000IICHNIH; 30 Texuomorus hadoop. Ilapagurma map reduce.
— YaCTHUYHO BJIAJICET CUCTEMOH CIEILMATM3UPOBAHHBIX MOHSITHH. 31 Anropurmbt Ha map reduce. Ipadst B map-reduce
— obyyaronuiics He YCBOWJI 3HAYMTEIbHOH YacTH INPOrpaMMHOIO 32 TTapasutebHbIe apXHTEKTYphI ¢ GPU.
id ;Toelglfd;?atr CYIICCTBEHHbIC  OIIMOKM W HETOYHOCTH  IpH 33 Apxuretypa GPU.
«Hey;l((()Hagz;?r(;Eggano» PACCMOTPEHUH TIPOGIEM B KOHKPETHOM HAIPABICHUH; 3 34 CUDA-noroku. Tunst namsti 8 CUDA.
— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM [IPUMEHEHUH 3HAHHH;
— HE MOXKET apIyMEHTHPOBATh HAYYHBIE MOJIOKEHHS; Bomnpocst (3amgaun) must 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
— He (OPMYIIHPYET BHIBOZOB U 000OIICHHH. Tabmuua 16 — Borpocs! (3aaun) aist 3auera / qudd. 3auera
Kon
10.3. THIIOBBIE KOHTPOJIBHBIE 3a1aHHs HIIM HHBIE MAaTEPHAJIBI. Ne ni/m [epeuens Bonpocos (sama4) s sauera / mudd. savera WHIMKaTOpa
Bormpocs! (3anaun) 11t 5K3aMeHa npejcTaBieHsl B Taduune 15. Y4eGHBIM IUIAHOM He IIPELYCMOTPEHO
Tabmuma 15 — Bonpocs! (3a1aun) a1 S5K3aMeHa
Ne ri/ Ilepesteis BOMpOCOB (3a1a%) U1 IK3aMEHa Kox IlepeyeHp TeM [Jisi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOW padOThI
HWHAKATOPa npejAcTaBieHsl B Tabauie 17.
1 Knaccs! napamiensasix BC OIIK-2.3.2 Tabnuna 17 — [lepedeHs TeM Uil KypCOBOTO IPOSKTHPOBAHUS/BBIIIOJIHEHUS KYPCOBOW paboThI
2 MeTo bl JIOKaIEHOTIO napajuIeIu3M. Hapaj]ne_]]pl?,M Ha YPOBHE OIIK-2.V.1 No 1i/m HpI/IMepHHﬁ NEPEYCHb TEM JJIs1 KYpPCOBOTO HpOCKTI/IpOBaHI/IH/BBIHOJ'IHCHI/IH
KOMaHJI. KypCOBOH paboThI
3 KonseiiepHasi opraHu3anys BIYUCICHUH. OIIK-5.3.1 Y4eOHBIM [IIAHOM HE TIPELyCMOTPEHO
4 KonseliepHoe pacnapasuieiBaHie BHIIOIHEHNS] KOMaH]I. OIIK-5.V.1
5 [Ipumepsl KOHBelepa BhioHeHHsT KoMaH/l. Intel 1 MIPS. OIIK-5.B.1 Bonpocsl st mpoBeneHus NPOMEXYTOYHOW —aTTECTAlliM B BUAE TECTMPOBAHMS
6 KoHhuKTH B KOHBeifepe. OIIK-6.3.1 npeACTaBlIeHb! B Tabmuue 18.
7 O0paboTKa BETBJICHUI B KOHBEliepe KOMaH/I. OIIK-6.Y.1
8 IMpejcka3anue BETBICHUI B KOHBEepax. OIIK-6.B.1 Tabnua 18 — [pumepretii mepeueHs BOMPOCOB /Ui TECTOB
9 CynepckaisipHOe pacriapajiieinBaHus BbinonHeHus komana. | OIK-7.3.1 Ne i/t IIpuMepHSIii epedeHb BOIPOCOB AJIsS TECTOB Kox
10 CynepckanspHble apXUTEKTYPhl MUKPOIIPOLIECCOPOB OIIK-7.Y.1 MHJINKATOpa
11 VLIW-apXuTeKTypbl MUKPOIIPOLIECCOPOB OIIK-7.B.1
12 MynbTHTpEIOBBIE MUKPOIIPOILIECCOPHI




IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO IUCHMIUIMHE OOYYaloIMXCs 3a04HOH (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npepycmorpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPENENAIONIME  IPOLEAYPbl  OLEHUBAHMSA
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernamMeHTHpyIOIIMX MOPAIOK U IPOLEAYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00YYarOIINXCs
I'VAIL

11. Meroauueckue yKka3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCS II0 OCBOSHHMIO JIEKIIMOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JICKIHOHHOIO MaTepuajla — JIOTHYEeCKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE H3IIOKEeHHEe yueOHOro marepuana. HasHaueHue COBPEMEHHOH ICKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHIaMECHTABHBIX MPOOJIEM JUCHUIUIMHBL, METOJOB HAYYHOIO TIIO3HAHUS, HOBCHIIHNX
JMOCTHXEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMALMOHHY0 (GYyHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBII anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT IMEeIbHOE IMPEICTaBICHHE O IMCIUILINHE,
MMOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU TUCIUILTHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JEKIIMOHHOTO MaTepUaia;

— TMOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHHW, YpPOBEHb
KOTOPBIX OIPEIesieTCs IeJIEBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe OPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— TMOJyYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHS HAyKH WM TEXHUKU H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPATH HMX B  Pa3IHYHBIX
(dhopmyTpoBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTHH.

JIeKIIMOHHBI  MaTepHanl MOXET CONPOBOXIATHCS  JIEMOHCTpAIMeld  CIIAHI0B |
WCIIONIb30BAHMEM PAa3[aTOYHOTO MaTepuaia TMPH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLUILINHE.

11.2. Meroauuecknue yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xone BbIMONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics JODKeH YIIyOuTh W
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTePUCTUKOH oOydaromierocs.
BeinonHeHue 1abopaTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTHUYECKON YacTeil U KOHTPOJIIbHBIX MEPOIPUSTHIH.

Beinonnenue s1abopaTopHbix paboT oOydaromumcs SIBISETCS HEOTHEMIIEMOH YacTbiO
N3y4YeHHs] AUCLUIUIMHBI, ONpeNeseMOi ydeOHbIM IIAHOM, W OTHOCHTCSI K CpEICTBaM,
o0ecreyrBalOIMM PELICHHE CIISIYIOIMX OCHOBHBIX 3aa4 00y4aloIerocs:

— npuoOpeTeHHE HABBIKOB HCCIICIOBAHMS IPOLECCOB, SIBICHHI U  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIuICHHE, Pa3BUTHE M JCTANH3allls TEOPETHYCCKHX 3HAHHM, MMOJYYCHHBIX Ha
JICKLHSX;

— TOJyYeHHE HOBOW MH(OPMAIMH MO U3yIaeMON JUCIUILIHHE;

— mnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENIBHOW  paboTel ¢ J1abopaTOpHBIM
obopyoBaHueM 1 IpUOOpPaMu.

11.3. MeTtoauueckue yka3zaHUsl Ui 00YYarOIUXCs O MPOXOMKIACHUIO CAMOCTOSITCIIBHOM
paboTsI

B Xxo/e BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0bOThI, 0OYUYArOLUICS BBIIONHSIET PaboOTy MO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEHojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHsL.

st oOyuaromuxcs Mo 3a04HOM (hopme OOydeHHs, caMOCTOsTeNbHAas paboTa MOKeT
BKJIIOYATh B CE0sI KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOIHEHUSI CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
1esecoo0pasHoe IIaHUPOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHUS
W HAaBBIKM B YCBOCHHH W CHCTEMATH3allH MPHOOPETACMBIX 3HAHHIA, 00ECIICYNBACT BBHICOKHI
YPOBCHb YCIICBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJIYy4YWTh HABBIKH ITOBBILICHHS
po(hecCHOHATIBHOTO YPOBHSI.

MeToanueckuMH ~ MaTepuaiaMd, — HalpaB/SIOMMMH  CAMOCTOSTEIBHYHO  paboTy
o0y4aromumxcs, SBISIOTCS:

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUIUIHHE;

— METOJMYECKUE YKa3aHHUs MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (s 00y4aromuxcs
110 32049HOU (opMme 00ydeHHs).

11.4. Meroguueckne yKa3aHus Ui OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUN
00Y4aroLIMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPA C LeNbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.5. Meroanyeckue ykaszaHus Uil 00y4aroUIMXCsl MO MPOXOKACHHIO MPOMEKYTOUHON
aTTeCTaIWH.

IMpomexyrouynast  arrecrauust  OOy4yalOIIMXCS  NPEAYyCMAaTPHBAET  OLICHUBAHHE
[IPOMEXKYTOYHBIX ¥ OKOHYATEJbHBIX Pe3ysbTaToB 00ydeHus mo aucuumuimHe. OHa BKIIOYAET B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHHH, MOJNYYEHHBIX OOYYAIOIIMMCS B IPOLECCe
N3Y4eHHs] BCeW NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIHOW paboThl, CHOCOOHOCTH
MIPUMEHATh WX JUIS PELICHUs MPaKTHYECKUX 3anad. JK3aMeH, KaK IMPaBWIO, HPOBOJUTCS B
MIEpUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIACTCA ATTECTALMOHHOW OLEHKOH «OTIMYHOY,
«XOPOILIO», KYIOBIETBOPHTEIBHO», KHEYOBICTBOPUTEILHON.
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