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AnHHOTAIUSA

JlucunminHa «ApXUTEKTypa MNapajuleNbHbIX BBIYMCIMTENBHBIX CHCTEM» BXOAUT B
o0pa3oBaTelbHYl0 MNpPOrpaMMy BbICHIEr0 00pa3oBaHMS — IMPOrpaMMy MarkcTparypsl IO
HanpaeneHnto moaroroBku/ crnemuaigpHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHATETbHAS
TEXHHMKa» HanpaBlIeHHOCTH «CHCTEMBbl € HCKYCCTBEHHBIM HHTEJUIEKTOM». JlucuuruinHa
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIEIYIOLIMX KOMIICTCHIHNA:

OIIK-2 «CnocobeH pa3pabaTbiBaTh OpPUIMHAIBHBIE AQJITOPUTMBI M IPOrPaMMHBIE
CPe/CTBa, B TOM YHCIIE C UCIOJIb30BAHHEM COBPEMEHHBIX WHTEIUICKTYAJIbHBIX TEXHOJIOTHH, IS
peuieHus MpohecCHOHANBHBIX 3a1aW»

OIIK-5 «CnocobeH pa3pabaTbiBaTh U MOJEPHH3MPOBATh HNPOrpaMMHOE U alIapaTHOE
obecrieueHne HHHOPMALMOHHBIX U aBTOMAaTU3HPOBAHHBIX CHCTEM»

OIIK-6 «CniocobeH pa3pabaTbiBaTh KOMIIOHEHTBI IPOrPaMMHO-AIIAPATHBIX KOMIIJIEKCOB
00paboTkH HHGOPMAUK U aBTOMATH3UPOBAHHOIO IPOCKTUPOBAHUS

OIIK-7 «CriocobeH aganTupoBath 3apy0exHbIe KOMIUIEKCH 00paboTku nHpopMauuu u
ABTOMATHU3UPOBAHHOTO IIPOCKTUPOBAHMUS K HY>K/IaM OTCYECTBEHHBIX HPEAIPHATHI

CoznepxaHue AMCLUIUIMHBI OXBATBHIBAET KPYI BOIPOCOB, CBSI3aHHBIX APXMTEKTYpaMu
MapasiebHbIX BBIYMCIUTENIBHBIX CHUCTEM, aHAIM3 MPOOJEMHBIX CUTYalMd, TEHACHLUHMSIMH HX
Pa3BUTHS U IPUMCHCHUS,

[IpenonaBanne AMCLHMIUIMHBL TPEAyCMaTpUBAET Ciexyromme (HOpMbl OpraHu3aLuu
y4eOHOro mporecca: JEeKLHH, NPaKTHYSCKHe/CEMUHAPCKUE 3aHATHs, CaMOCTOsTeNIbHAs padoTra
oOyuaromierocst.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbBI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B GopMe SK3aMeHa.

O6mast TpyZOeMKOCTh OCBOCHHUS JHUCLUILIMHBI COCTaBIAeT 6 3a4eTHHIX eAUHUL, 216
4acoB.

SI3bIK 00y4YeHHMS O AUCLMILINHE KPYCCKUM »

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
HCIOJIb30BAaHIEM COBPEMEHHBIX
MPOrpaMMHBIE N
CPEJICTBA, B TOM UHCIE | ronor e
OburenpodeccroHanbHbIe P i OIIK-2.V.1 ymeTb 0600CHOBBIBATH BEIOOD
C MCIOJIB30BaHUEM
KOMIIETeHIINH COBPEMCHHBIX HH()OPMALTMOHHO-
COBPEMEHHbBIX
KOMMYHHKAIHOHHBIX 1
MHTEJUIEKTYaIbHBIX .
L MHTEIUIEKTYaJIbHBIX TEXHOJIOT U,
TEXHOJIOTHH, JUIs
pa3pabaTbIBaTh OpHUTHHAIEHBIE
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 TIPOTPaMMHOE U allapaTHOE 00ecIeYeHNe
IpOrpaMMHOE U UH(POPMALMOHHBIX U
OowwenpodeccuoHanbHbIe porp Gop
annapaTHoe ABTOMATH3HPOBAHHBIX CHCTEM JUIS
KOMIIETESHIIUH
obecrieueHne petieHust mpodecCHOHANBHBIX 3a/1a4
HUH(pOPMALMOHHBIX U OIIK-5.B.1 B1ageTh HaBBIKAMU
ABTOMATU3MPOBAHHBIX | Pa3pabOTKH MPOTPaMMHOTO U
CHCTEM anmapaTHoro obecredeHus
UH(POPMALMOHHBIX U
aBTOMATH3UPOBAHHBIX CUCTEM IS
petieHus npohecCHOHAIbHBIX 33134
OIIK-6 Criocoben OIIK-6.3.1 3HaTh anmapaTHbIe CPEACTBA K
OowenpodeccuoHanbHbIe
S — paspabaTbIBaTh iaT(opmMbl HHPPACTPYKTYPHI
KOMIOHEHTBI HH(OPMAIIMOHHBIX TEXHOJIOTUil, BUBI,




HpOrpaMMHO-
armapaTHbIX
KOMILIIEKCOB
00paboTku
HHpOpMAUU U
ABTOMATU3MPOBAHHOTO
HPOCKTUPOBAHUS

Ha3HAuYCHHE, APXUTEKTYPY, METO/BI
pa3paboTKH U aJIMUHUCTPUPOBAHUS
HPOrpaMMHO-aNIapaTHBIX KOMILIEKCOB
o0bekTa MpodecCHOHATBEHO
JIeSTeITbHOCTH

OIIK-6.Y.1 ymeTb aHanTU3UpOBaTh
TEeXHUYECKOE 3aJ[aHKe, 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 Cnocoben
a/IalTHPOBATh
3apyOeKHbIC
KOMILJIEKCBI
006paboTku
uHpoOpMALUH U
ABTOMATH3MPOBAHHOT'O
HPOSKTUPOBAHUS K
HYXaM
OTEYECTBEHHBIX
MIPEIIPUATHI

Ob6uienpodeccroHanbHbIe
KOMIETCHIIUH

OIIK-7.3.1 3HaTh (yHKLHOHAIIbHBIE
TpeOOBaHUS K IPUKIIQJHOMY
HPOrpaMMHOMY 00ECIICUSHUIO 1S
pelIeHUs aKTyalbHbIX 3a/1a4 IPEANPHITHI
OTpaciy, HAlMOHAIbHBIC CTAaHJAPTHI
00paboTku HHGOPMALMU 1
ABTOMATH3MPOBAHHOTO IPOSKTUPOBAHUS
OIIK-7.VY.1 ymeTp NpUBOANUTH
3apyOeKHbIE KOMIUIEKCH 00pabOTKH
UH(OPMALIUK B COOTBETCTBHE C
HALMOHAILHBIMH CTaHAAPTAMH,
HHTETPHPOBATH C OTPACIEBBIMU
MH()OPMALUOHHBIMU CUCTEMAMHU
OIIK-7.B.1 BnaneTs HaBBIKAaMH HACTPOMKHU
uHTepdeiica, pa3paboTKH
MOJIB30BATENBCKUX HIA0TIOHOB,
MOIKJIFOYEHHs OUOJINOTEK, 100aBIIEHUS
HOBBIX (PyHKLHMI

Obowan mpyooemkocms OuCyuUnIUHLL, 6/216 6/216
3E/ (4ac)
U3 nux uacoe npakmuueckoil no020moeKu
Ayoumopnsie 3anamus, BCEro vac. 20 20
B TOM YHCIIE:
aexuuu (JI), (1ac) 8 8
npaktuueckue/cemunapckue 3anstus (I13),
(qac)
nmaboparopssle pabdotst (JIP), (dac) 12 12
KypcoBoii mpoekT (pabora) (KII, KP), (vac)
9K3aMeH, (4ac) 9 9
Camocmoamenvhasn paboma, Bcero (yac) 187 187
Buo npomesicymounoin ammecmayuu: 3a4er,
mudd. 3ader, skzamen (3auer, Hudd. 3au, Ok3. OK3.
OK3.*¥)

o -
HpHMeanHe: KaHAUJATCKMH SK3aMCH

4. ConeprxaHue TUCIUILTHHBI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCUUILIMHEI IO pa3/iesiaM U BUIaM 3aHATHH.
Paznensl, TEeMBI AUCHUIUIMHEI U UX TPYJOEMKOCTh IPUBEAEHBI B Tabnuie 3.

Tabauua 3 — Pa3zesnbl, TeMbl IUCUUIUIMHBL, UX TPYI0€MKOCTD

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

N3YYCHHH CIICIYIONHUX AUCLUILINH:
— CXeMOTeXHHUKa
— DIeKTpoHHKa

— TlporpamMmupoBaHue Ha si3bIKax Accembiepa
3HaHMA, IMOJYYCHHBIC NPU M3YyYCHWW MAaTepHUasa JIAaHHOW JUCLUIUIMHBL, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK M UCIOJIb3YIOTCS TIPH U3YUESHUH PYTUX TUCLHMILIHH.

3. OOBeM H TPYIOEMKOCTh TUCIUTIIHHBI
Jlanubie 00 00meM 00beMe MUCHUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4eOHOI
paboThI 10 JUCUHUILIHHE (M pacipe/ienieHne ITON TPy JOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B

Tabaume 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JHCLUIIIIHHBI

Bua yue6GHO# paboTht

TpynoeMKocTb 1O
Bcero ceMecTpam
Ne4

2 3

Pasnensl, TeMbI JUCIUTIINHBI Jletman | T13 (C3)) - JIP KIT Cpe
> (gac) (gac) (1ac) (gac) (1ac)
Cemectp 4
Pazznen 1. Knaccudukarms apxuTektyp 0.5 30
MapaJUICIIbHBIX BEIYHUCIUTENBHBIX CUCTEM.
Paznen 2. Iapamnenusm Ha ypoBHE MaIlTHHHBIX 0.5 1 30
KOMaH/I.
Paznen 3. SIMD napasuiesnus3m. 1 1 30
Pasnen 4. [TapajuieabHbIe apXUTEKTYPbI € OOIIMM 1 1 30
aJIPECHBIM NIPOCTPAHCTBOM.
Paznen 5. IapamenbHbie apXUTEKTYPHI C 1 1 30
pacnpeie/ieHHO! MaMsThIO.
Paznen 6. Ilapamnensusie apxutekTypst ¢ GPU. 1 1 37
Hroro B cemectpe: 8 12 187
HUroro 8 0 12 0 187

[IpakThyeckass MOATOTOBKA 3aKJIOYACTCs B  HEMOCPEIACTBEHHOM  BBIIIOJIHEHHU
O0y4arOMMHCS ~ ONPEAENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oy;yuei
po(hecCHOHANIBLHOM AESTEILHOCTHIO.

4.2. CopeprkaHue pa3ieioB U TeM JICKIIMOHHBIX 3aHATHI.
CopnepxaHue paszesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aesioB M TEM JISKIIMOHHOTO IUKIIA

Howmep pa3nena Ha3Banue u conepxanue pa3aesioB U TeM JEKIIMOHHBIX 3aHATHA

1 Knaccudukauust apXuTekTyp MapajieibHbIX BbIYUCIHTEIbHBIX
CHCTEM.

HamnpaBnenus paszsutus apxutektyp napamiensusix BC. Knacest
napasienbHbx BC. CynepkoMIbloTephl.




2 [Tapannenu3m Ha ypoBHE MAIIMHHBIX KOMaH]. 2 | SIMD  mapamnenusM B apXUTEKType 1
KonseiiepHas opranu3sanusi MUKpOIIPOIIECCOPOB MHUPOIIPOLIECCOPOB
CymnepckanspHble apXHTEKTYPbl MEKPOIIPOILIECCOPOB 3 | [TapannenbHble  apXUTEKTYpPbI c obmmm 1
VLIW-apXUTeKTypbl MHKpPOIPOLECCOPOB. MylbTUTpEOBbIE U aJIPECHBIM IIPOCTPAHCTBOM.
MHOTOsIJICpPHbIE MUKPOIIPOLIECCOPHI 4 | [NapannensHble APXHUTEKTYPHI c 1
3 SIMD mnapaminenusm. Ilpunanuner SIMD o6pabotku. IIpumepsr pacnpeie’eHHON NaMsIThIO.
SIMD kommbrotepoB. SIMD apXHUTEKTYpbl MUKPOIIPOIIECCOPOB. 5 | HapannensHbie apxutektypsl ¢ GPU. 1
4 [lapanmenbHple  apXHUTEKTYPHI C o0muM  aapecHbIM Bcero 12
IIPOCTPAHCTBOM.
Apxutextypsl SMP. IIpoTokoibl mojiepkaHusi KOrepeHTHOCTU 4.5. KypcoBoe npoexTrpoBaHue/ BBIOJIHEHHE KYPCOBOM pabOThI
Komieid. ['eTeporeHHbple MyJIBTHUIPOLECCOPH. ACHMMETPHIHBIE V4eOHBIM [UIAHOM HE HPENyCMOTPEHO
MYJIbTUIPOLIECCOPHI.
DSM-apxurektypbl. Apxutrektypa NUMA u ccNUMA.
5 Paznen 5. IlapannenbHble apXUTEKTypbl C paclpenelIeHHON 4.6. CamocTosTenbHAsA PaboTa 00y AIOMINXCS
MaMATBIO.

Buipl camocTosITeIbHOM paboThl U €€ TPYJOEMKOCTb IIPUBE/ECHBI B Tabnue 7.
Knacrepuble BC. JlaTeHTHOCTb nepegayd AaHHBIX IO CETH.

OcobentocTn  TOnonornK  KoMMYyHuKaunonHoit cern I1BC. Ta6nuua 7 — Bujibl caMOCTOATENBEHOM PaboTHl H €€ TPYI0EMKOCTh

Tononorust runepky6a. 2D-3D pemerku. FatTree. [Ipumepsr. Beero. | Comeorn 4
Texnonorus hadoop. Pacnpenenénnas daiinosas cucrema hdfs. Bupn camocrostenbHoON paboTh ac ’ qagp ’
[Mapamgurma map reduce. Hadoop streaming. Anroput™sl Ha map I 2 3
reduce. I'pader B map-reduce. i
6 Paznen 6. [lapannensusie apxurektypsl ¢ GPU. 3yHeHue TCOIZF(T)H%CKOFO Matephara 75 75
I'mbpunnas monens Bbruucienuid. Apxutekrypa GPU. Unified );(HCHHHHHHH (TO) KILKP
Virtual Addressing. Compute Capability. [Iporpammuas momens ypeosoe npoektuposatue (KII, KP)
CUDA. . CUDA-noroku. HcnonezoBanue pinned-mamsru. Pacuerno-rpaguieckue sananns (PI'3)
Paznensemass mamsats. Tunsl mamsatu B CUDA. Peructper u Bemosuenue peepara (P)
JoKanpHas namATh. OnTuMu3auusi paGoThl C  pasfenseMon Toaroroska k TeKyILIEMY KOHTPOIIO 75 75
namsThio. [lapasuiesibHas peyKuus. yenesaemoctu (TKY)
Jomamrnee 3ananue (J13)
4.3. TIlpaktuueckue (CEMUHAPCKUE) 3aHITUS KonrponsiEie pabotst 3anHHIfOB (KP3)
TeMbl NpaKTHYECKUX 3aHATHH U UX TPYIOEMKOCTb IIPUBEICHBI B TAOIHUIIE 5. ToaroToska K POMEXkKYTOTHOM 37 37
arrecraimu ([1A)
Bcero: 187 187
Tabnuua 5 — [IpakTHYecKHe 3aHATHSI U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne | Temsr TPAKTHYECKHX Dopmel TPAKTHYECKHX TpymoemMKoCTh, |MpaKTHYECKOH |pa3aena 5. TlepeueHb yueOGHO-METOAMUECKOr0 0beceueH s
n/n 3aHATHH 3aHATAH (uac) TOrOTOBKH, | IMCLIAII IUISL CAMOCTOSATEIIBHOM paboThl 00YYAOIINXCS 0 JUCHUILTHHE (MOIYIIIO)
(1ac) JTMHET V4eOHO-METOANYECKHE MaTepHAIbl UL CAMOCTOATENILHOH PaboThl 00YydYalOIUXCs yKa3aHBl B
Y4eOHbIM [UIAHOM HE IPEAYCMOTPEHO
| | ma. 7-11.
Bcero 6. IlepedeHb neUaTHBIX U IEKTPOHHBIX YUEOHBIX U31aHUIM
[epeueHpb nmevyaTHBIX M IEKTPOHHBIX YUeOHBIX U3IaHUH NIPUBEEH B TabuIe 8.
4.4. JlaGopaTopHble 3aHATHSA Tabauna 8— IlepeueHb EYATHBIX M DICKTPOHHBIX YUeOHbIX H31aHUI
TeMmbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0HIIE 6. UTudyp/ KommuecTtBo aKx3eMILISIpoB B
URL a[&)ec Bubnuorpadpuueckas ccpuika OuboTeKe
Tabnuua 6 — JTaGopaTopHbIe 3aHATHS M HX TPYA0EMKOCTb (KPOME SIIEKTPOHHBIX IK3EMIIAPOB)
U3 HX Ne 004 T 96 I'yceBa, A. Y. BeruncnuTenbHbIE CHCTEMEI,
Ne TpynoemMkocTh, | IpaKTUYECKOH | pazjerna ceTH ¥ TenekommyHukanuu [Texer] :
HaumeHoBaHUe 1a60paTOPHBIX padoT 38
/n (gac) [MOJrOTOBKH, | JAMUCIIHII yueonuk / A. U. I'ycea, B. C. Kupees. - M. :
(qac) JHHBL Axanemus, 2014. - 288 c.
Cemectp 4 004 0-66 Oprios, C. A. Opranuzanus DBM u cucrem. 8
1 | [Tapannenu3M Ha ypOBHE MAIIMHHBIX KOMaH/I. | 1 \ | 2 DyHaMEHTATBHBI KypC 10 apXHTEKTYPE 1




CTPYKTYpE COBPEMEHHBIX KOMITBFOTEPHBIX
cpexncts [Tekct] : yueOHUK 115 OaKanaBpoB U
maructpos / C. A. Opnos, b. 5. Lunekep. -
3-e m3x. - CIIG. : IIUTEP, 2014. - 688 c.

681.3 T 18 | TanenOaym, OHzpro. ApXUTEKTypa

8.1. IlepedeHp NPOrpaMMHOrO OOECIICUECHHS, HCHOIB3yeMOrO IPH OCYIIECTBICHHU
00pa30BaTenbHOro MPOLEcca M0 AUCHHUILIHHE.
IepeyeHp UCTIONB3YEMOr0 MPOrPaMMHOr0 obecreyeH s peacTaBieH B Tadnune 10.

Tabmnuua 10— [lepeuenp nporpaMMHOro obecrieueHust

Ne /it HaumenoBanue

He npeaycmotpeno

KoMmImbloTepa. - 4-e u3a. - M. u ap. : [Turep, 3
2005. - 698 c.
004.38(075) | Cnepanckuit, B. C.  CurnanbHbie 20 3k3.
C71 MHKPOIPOLIECCOPBI M MX NPHMEHEHUE B

CHCTEMaXx TEICKOMMYHHKAIMI U
ANEKTPOHUKH: ydeOHoe mocodue/ B. C.
Cnepanckuii. - M.: 'opsiuast tunust -
Tenexom, 2008. - 168 c.,

8.2. IlepeueHpb HH()OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIONB3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEIbHOrO MPOLECCa 110 AUCLHUILIHHE

Ilepevyenb HCMONB3yeMbIX HH()OPMALIMOHHO-CIIPABOYHBIX ~CHCTEM TPEACTABIEH B
Tabmuie 11.

Tabauua 11— Ilepeuenb HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM

(004.4/J1 | JleBun, M. I1.. [TapannensHoe 10
36) POrpaMMHPOBAHUE C UCIIOJIb30BAHHEM
OpenMP: yue6HOe mocobue/ M.: BUHOM.
Jlaboparopus 3nanuii, 2008. - 120 c.

Ne ii/m HaumenoBanwue

He npeaycmotpeno

Acrankosuy A.M., lleinun 10.E.
BcerpoeHHbIe cucTeMBI ypaBiieHus. YueOHoe
nocodue. / 'YAII, CII6., 2011 r., 221 c.

9. MatepuanbHo-TexHHYEeCKas 0a3a
CoctaB  MaTepHalbHO-TEXHUUYECKOl  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa30BaTeILHOrO MPOIIecca MO TUCLMILTHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

B.®.Menexun. BeruucauTeabHbIE MAIIUHEI,
CHCTEMBI U CeTH. YUEOHUK JUIS CTY/]. BBICIIL.
yue0. 3aBenenuii / B.®.MenexuH,
E.I'.ITaBnoBckuii. — M.: U3narenbckuii eHTp
«Axanemusi», 2006. — 550 c.

7. TlepeueHb MEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
Tepeuenn IJIEKTPOHHBIX o0pa3oBaTesbHbIX pecypcoB UH(OPMALHOHHO-
TEJICKOMMYHHUKAIIMOHHON ceTd  «VIHTepHeT», HEOOXOMUMBIX JUII OCBOCHHS JHCLMILTHHBI
npuBeieH B Tabuie 9.

Ne HaumenoBanwue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepUuaibHO-TEXHUYEeCKOW 0a3bl (pu HEOOXOTUMOCTH )
MynpTUMenUiiHas JIEKLIUOHHAs ayAUTOPHS 52-33a
2 | CneuunanusupoBaHHas 1aboparopus «BcTpoeHHbIX 12-29

KOMIIBIOTEPHBIX CUCTEM,
BKJIrO4as y‘{C6HO-HCCJ’ICHOB&TCHLCKHC CTCH/IbI «BCTpaI/IBaeMLIe
MHOT'OSIACPHBIC U MApaJUICIIbHBIC BbIYUCINUTCIbHBIC CUCTEMbD)

10. OueHouYHBIE CpeCTBa IS IPOBEJICHUS IPOMEXKYTOUHOMH aTTECTALNH
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
o0yyaromuxcs 1o JUCHUIUIMHE NpUBEIeH B Taduie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEACHHUS IPOMEXKYTOUHOM aTTECTAIMU

Bun HpOMe)I(yTO'—IHOﬁ aTTCCTaluu HepequL OILICHOYHBIX CPCICTB

DK3aMeH Crucok BOIIPOCOB K 9K3aMCHY

Tabmuua 9 — IlepeueHb 9JEKTPOHHBIX 0Opa30BATENbHBIX PECYPCOB HH(OPMALMOHHO-
TeIeKOMMYHUKAIIMOHHOM cetu «HTepHeTY

URL agpec HaumenoBanue
http://parallel.ru/ Jlaboparopus [TapannensHbix HHHOPMALOHHBIX

TexHojoruii Hayuno-uccienoBarensckoro
BBIYHCIIMTEIHHOTO [IeHTpa MOCKOBCKOTO
rOCYAapCTBEHHOTO YHUBEPCUTETa UIMEHH
M.B.JIomoHocoBa

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

multiprocessor%20programming.pdf

10.2. B kadecTBe KpHTEPUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETeHIIMH 00ydJarolnuMucs MpUMeHsieTcst 5-0ajulbHas 1IKana OLEHKH CHOpMUPOBAHHOCTH
KOMITIETEHIINH, KOTOpasi mpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIb30BATHCS
100-0annpHast — mIKaja  MOJAYJbHO-PEHTHHIOBOW  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAaHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabauua 14 —Kpurepuu oleHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMH

OrieHKa KOMIIETEHIN

8. Ilepeuenb MHPOPMALIMOHHBIX TEXHOJIOT U

XapakTepucTika chOpMHUPOBaHHBIX KOMITETSHIIUN

5-Ga/uTbHast 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

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, SIBACHHI U  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [CTaIH3allls TEOPETHYCCKHX 3HAHHM, MOJYYCHHBIX Ha
JICKLHSX;

— TMOJyYeHHE HOBOW MH(OPMAIMH [0 U3yIaeMON JUCIUILIHHE;

— mnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENIBHOW  paboTel ¢ J1abopaTOpHBIM
00opyoBaHHEM U IPHOOPAMHU.

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
00y4aroUUXCSASABISIOTCS:

—  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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