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AHHOTAIIUA

JucnumnuHa «ApXUTEKTypa IapajlIeNbHBIX BBIYUCIUTCIBHBIX CHCTEM» BXOIHT B
00pa3oBaTeNpHyl0 MPOrpaMMy BBICHIETO0 00pa3OBaHMA — MPOrpaMMy MAarucTpaTypsl IO
HanpaBieHuio nojarorosky/ crneuuansHoctd 09.04.01 «Mudpopmaruka M BBIYMCIUTENIbHAS
TEXHHKa» HaIpPaBICHHOCTH «BcTpoeHHbIe crucTeMbl 00paboTKH MHGOPMALUK U YIPaBICHUD».
Jucuurinza peanusyetcs kadenpoit «Nel4y.

JlucuuninHa HauesneHa Ha JOPMHUPOBAHUE y BBITYCKHHKA CIIEIYIOIIMX KOMIIETEHLIUH:

OIIK-5 «CnocobeH pa3pabaThiBaTh W MOACPHU3MPOBATH MPOTPAMMHOE U allapaTHOE
obecneyeHne HHOOPMAIIMOHHBIX 1 ABTOMATH3UPOBAHHBIX CHCTEM»

OIIK-6 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI IPOrPaMMHO-AIIAPATHBIX KOMILIEKCOB
00paboTk HHOOPMALMH 1 ABTOMATH3UPOBAHHOTO MPOSKTUPOBAHUS)

OIIK-7 «CrniocobeH afanTupoBaTh 3apyOexHbIe KOMIUIEKChl 00paboTku uH(opManuu u
aBTOMATU3HPOBAHHOTO IIPOSKTUPOBAHUS K HY>K/IaM OTCYECTBEHHBIX PEAIPHATHIA

CozeprkaHue JUCLHUIUIMHBI OXBAThIBA€T KPyI BOINPOCOB, CBA3AHHBIX APXMTEKTypaMu
HapaJuICIbHBIX BBIYMCIUTENBHBIX CHCTEM, aHAIM3 HPOOJIEMHBIX CHUTyalUUH, TCHACHUMSIMH HX
Pa3BUTHA U IPUMEHEHUS,

IlpenogaBanue AUCHMIUIMHBI TPEAyCMaTpUBaeT ciedyromue (opMbl  OpraHM3aLUU
y4eOHOro mpornecca: JeKIUH, IPaKTHYeCKHUE/CEMUHAPCKUE 3aHATHS, CaMOCTOsTeNbHas paboTa
00y4aromerocs.

IIporpaMMoil AMCLUIUIMHBI TPELYCMOTPEHBI CICIYIOLME BHUABI KOHTPOJIS: TEKyLIMH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOYHAs aTTeCTalHs B JopMe IK3aMeHa.

OOmrasi TPyI0EMKOCTh OCBOCHHS AWCIMILUIHHBI COCTABISET 6 3a4eTHBIX eauHui, 216
4acoB.

S13bIK 00Y4CHHS [0 JUCLUILIMHE «PYCCKUID»

1. TlepeueHb mIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 110 AUCIUILINHE

1.1. Llenu npemomaBaHus TUCIIMIUTHHBI

®dopmupoBaHue 0a30BOH CHCTEMbl 3HAHMH B OOJIACTH APXMTEKTYpPbl NapalieIbHbIX
BBIYHCIIMTEIBHBIX CHCTEM KakK 0a30BbIX CPEACTB IIOCTPOCHUSI BBIYMCIUTENBHBIX ILIaTHOpM
MEePCHEKTHUBHBIX BCTPOSHHBIX CHCTEM 00padoTku MH(popMauuu u ynpasieHus. Popmupyemble
[IPY W3y4YCHUM JUCLUIUIMHBI 3HAaHMS M HABBIKU MO3BOJST KaK HPOBOJUTH MPOQECCHOHANBHBII
aHau3, CONOCTABICHUE M BBHIOOP MApaJUICNIBHBIX APXUTEKTYpP JUIS NMPUMEHEHHs B Pa3JIMYHBIX
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. JlucuuminHa BXOJMT B COCTaB 00s3aTeNIbHON yacTH 00pa30BaTeIbHOI IporpaMMbl

BeIciIero oopasosanus (nanee — OI1 BO).

1.3. TlepeueHb IIIAHUPYEMBIX PE3YJILTATOB O0YUSHUS M0 AUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus: QMCUMIUIMHBI OOYYaIOLIMHCS JODKEH 00JaaTh CIEAyHOUMU
KOMITCTCHIIMSAMH WM UX 4YacTsAMU. KOMIeTeHIny 1 MHIUKATOPbl UX JTOCTHXKCHUS IPUBEICHBI B
Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMH ¥ HHIMKATOPOB WX JOCTHKCHHUS

Kareropus (rpymnma) Kox 1 HaumenoBanue Koz 1 HauMeHoBaHue HHAMKATOPA
KOMIICTCHIIUH KOMIICTCHIIUH JOCTI)KCHHS. KOMIICTCHIIUH
OIIK-5.3.1 3HaTh COBpeMEHHOE
MIPOrpaMMHOE U ammnapaTHoe 00ecreueHue
HUH(pOPMALMOHHBIX U
OIIK-5 Cnocoben ABTOMAaTH3HPOBAHHBIX CHCTEM
pa3pabaTbIBaTh 1 OIIK-5.Y.1 ymeTp MOJEpHU3UPOBATH
MOJEPHU3UPOBATh MIPOrpaMMHOE U ammnapaTHoe oOecreueHue
OB1enpodecconaTbHbIe IIPOrPaMMHOE HH(OPMAIMOHHBIX H
KOMITETEHIII anrnaparHoe ABTOMATH3HPOBAHHBIX CUCTEM JUIS
obecreueHue peuieHus npodecCHOHANbHBIX 3a1a4
HHPOPMAIIMOHHBIX U OIIK-5.B.1 B1ageTs HaBBIKAMU
ABTOMATH3MPOBAHHBIX | Pa3pabOTKH MPOTrpPaMMHOIO U
CHCTEM aImapaTHOro 00ecHedeHus
HHPOPMAIIMOHHBIX 1
ABTOMATH3UPOBAHHBIX CHCTEM UL
peleHns Tpo(ecCHOHAIBHBIX 3314
OIIK-6.3.1 3HaTh anmapaTHble CPEACTBA U
mw1aThOpMbl HHPPACTPYKTYPBI
HH(POPMALMOHHEIX TEXHOIOT U, BUIBL,
OIIK-6 Cnocoben Ha3HAUEHUE, APXUTEKTYPY, METOIbI
paspabaTbIBaTh pa3pabOTKU U aIMHUHUCTPUPOBAHUS
KOMITOHEHTbI IPOrpaMMHO-aIIIapaTHEIX KOMIIIEKCOB
MPOTPaAMMHO- o0bekTa mpodeccHoHATBHOM
ObuienpodeccroHaNbHbIE | anmapaTHbIX JIeSITEIbHOCTH
KOMIIETEHINH KOMIIJIEKCOB OIIK-6.Y.1 ymeTb aHaIM3UPOBATh
00paboTku TEXHHUYECKOE 3a/IaHKe, pa3padaThiBaTh U
HHpOpMALU U ONTHMH3UPOBATE IPOrPAMMHBIH KOJ| 1JIs
aBTOMATU3MPOBAHHOIO | PEIICHHS 3a/1a4 00pabOTKU HH(pOPMAIUU U
MIPOEKTUPOBAHHMS ABTOMATH3MPOBAHHOTO POSKTUPOBAHUS
OIIK-6.B.1 BaseTs HaBBIKAMU
COCTABIICHHS TEXHHYECKOI JOKyMEHTaI[UU
10 MCIIOJIb30BAHUIO U HACTPOIiKe




KOMITOHEHTOB IIPOrPaMMHO-aapaTHOro
KOMILIeKCa

OIIK-7 Cnocoben
a/IalTHPOBATh
3apyOexHbIe
KOMILJIEKCBI
00paboTku
nHpopMaLnH U
ABTOMaTU3HPOBAHHOI'O
NPOSKTUPOBAHUS K
HYXIaM
OTCYECTBEHHBIX
TIPEIIPUSTHI

ObwuienpodeccroHanbHbIE
KOMITCTCHIIUH

OIIK-7.3.1 3HaTh (yHKIHOHAIIbHBIE
TpeGOBaHUS K IPHKIIATHOMY
HPOrpaMMHOMY 00ECIICUSHUIO IS
pCLICHNS aKTyalbHbIX 3a]a4 IPeAIPUITHIT
0Tpacu, HAIMOHAIBHBIC CTAaHJAPTHI
00paboTku HHbOPMAIY 1
aBTOMATH3UPOBAHHOTO IIPOEKTUPOBAHNUS
OIIK-7.VY.1 ymMeTh NpUBOAUTH
3apy0eKHbIe KOMILIEKCHl 00paboTKN
UH(OPMALIUK B COOTBETCTBHE C
HALMOHAILHBIMU CTaHAAPTAMH,
HHTETPUPOBATh C OTPACIICBBIMU
MH(OPMALMOHHBIMU CHCTEMAMHU
OIIK-7.B.1 BnaneTh HaBbIKAMHU HACTPOUKU
uHTepdeiica, pazpaboTku
MOJIB30BATENILCKUX 1IA0IOHOB,
MOJIKITFOUEHUS] OMOIHOTEK, T00ABICHUS
HOBBIX (yHKIHMIT

npaktuyeckue/cemunapckue 3anstus  (I13),

DK3.*%)

(uac)

nadopatopubie pabotel (JIP), (vac) 17 17

KypcoBoii mpoekT (padora) (KII, KP), (gac)

9K3aMeH, (4ac) 36 36
Camocmoamenvrasn paboma, Bcero (yac) 146 146
Buo npomesrcymounoini ammecmayuu: 3ader,
mudd. 3ager, sk3amen (3auer, Jdudd. 3au, OK3. DK3.

ED) »
HpI/IMe'“laHI/Ief KaHIUIATCKUH K3aMCH

4. Conep:kaHHe TUCIUILIHHBI

4.1. Pacnpenenenue TpyJOEMKOCTH AUCLUILINHEI 110 pa3zeiaM U BHAaM 3aHITUH.

Pasnenm, TEMbI JUCHUIIIIMHBI U UX TPYAOEMKOCTb IPUBE/ICHBI B Ta6J'II/ILIC 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCHHMIUIMHBI, UX TPYA0EMKOCTh

2. Mecro aucuuiuivHbl B ctpykrype OI1
JucuunnuHa 6a3upyercsl Ha 3HaHMAX, paHee NPUOOPETEHHBIX O0YYaIOLIMMUCS IIPU U3YUYEHUH

CIIeIyIOIUX AUCIUIINH:

— Opranmanus 9BM 1 BEIYACITHTENEHBIX CUCTEM

OBM u nepudepuiiasie ycTpoiicTBa
— CxeMoOTexHHKa
— DIeKkTpoHHKa

— IIporpammupoBanue Ha si3bikax Accembiepa

— IIporpammupoBaHue Ha sI3bIKaX BHICOKOTO YPOBHS
3HaHWs, MOJyYCHHBIE IIPU HW3YYCHHWH MaTepHala JaHHOW IMCLMIUIMHBI, HMMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK M UCIOJIb3YIOTCS IIPH U3YUESHUN PYTUX TUCLMILIHH!

— IlpoexTupoBaHNE BCTPOEGHHBIX CHCTEM

3. OOBeM U TPYJOEMKOCTh TUCIUTIIHHBI

Jlarnbie 00 00mEeM oObeMe AMCIUIUIMHBL,

TPYJOEMKOCTH OTIEIbHBIX BHAOB y4eOHOM

paboThI IO AUCLUILIMHE (M PACIpeieeHUe 3TOH TPYAOEMKOCTH II0 CEMECTPaM) PE/ICTABICHBI B

Tabuuue 2.

Tabauua 2 — O0bEM U TPYIOEMKOCTb JUCLUIIINHE

TpynoemkocTs o
Bupn yueGHoii paboTh Bcero ceMecTpam
Ne2
1 2 3

Obowan mpyooemrkocms OuCyuUnIUHDL, 6/216 6/216
3E/ (4ac)
M3 Hux yacog npakmu4eckoi no020moeKu
Ayoumopnuie 3auamus, BCero yac. 34 34
B TOM UHCIIE:

nexuumu (J1), (vac) 17 17

Paznenbl, TeMbl TUCIUTLIHHBL Jlexuu 113 (C3) JIP KIT CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 3
Paznen 1. Knaccuduxanus apxuTektyp 2
IapaJuIeNIbHBIX BEMUCIHTEIBHBIX CHCTEM.
Paznen 2. [apannenu3m Ha ypoBHE 5 3 32
MAIIMHHBIX KOMaH].
Tema 2.1. KonBeiiepHast opraHusanus
MHKPOIIPOLIECCOPOB
Tema 2.2 CynepckansipHble apXUTEKTyPbl
MHKPOIIPOLIECCOPOB
Tema 2.3 VLIW-apXuTekTypsl
MHKPOIIPOLIECCOPOB. MyIbTUTPENOBbIE U
MHOTOsIJEpHbIC MUKPOIIPOLIECCOPBI
Paznen 3. SIMD napamienusm. 2 14
Paznen 4. [NapayienbHbIe apXUTEKTYpHl € 2 4 30
OOIIIM aJJpeCHBIM IPOCTPAHCTBOM.
Paznen 5. [lapamienbHbie apXUTEKTYPHI ¢ 4 4 30
pacpeeeHHOH MaMSThIO.
Paznen 7. IlapamnenbHble apXUTEKTYPHI C 2 4 40
GPU.
Hroro B cemectpe: 17 17 146
Hroro: 17 17 0 146

4.2. CopepxaHue pa3esioB U TeM JICKINOHHBIX 3aHATHH.

CopiepxaHue pa3/esioB U TEM JICKIIMOHHBIX 3aHSATHH MPUBEACHO B Tabmuie 4.

Howmep pa3nena

Ha3Banue u conepkaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHIA

CUCTEM.

1. Krnaccudukanust apXuTekTyp HapaienbHbIX BBIYUCIUTENbHBIX

Hanpasnenus pa3Butust apxutekTyp napamiensHeix BC. Kitacest
napasuiensHbix BC. CynepkomibloTepbl.

2. [Napayennsm Ha ypoBHE MAIIMHHBIX KOMaH/I.
KomnseiiepHast opraHu3anust MUKpOIIPOIIECCOPOB
CynepcKaJisipHble apXHTEKTYPbl MUKPOIIPOLIECCOPOB




VLIW-apXuTeKTypbl MUKpPOIIPOLIECCOPOB. MyJIBTUTPEOBbIE U pacnpeieleHHONW NaMsIThIO.

MHOTOSLJIEPHbIE MUKPOIPOLIECCOPBL 5 | NapannenpHble apxuTekTypsl ¢ GPU. 4 6
3. SIMD mnapasnenusm. Ipunnuner SIMD o6padotku. [Tpumepst SIMD Bcero 17

KOMIBIOTEpOoB. SIMD apXHuTeKTypbl MUKPOIIPOIIECCOPOB.
4. INapasnenbHble apXUTEKTYPbl € OOIIMM aAPECHBIM IIPOCTPAHCTBOM. 4.5. KypcoBoe npoexTrpoBaHue/ BBIIIOJIHEHHE KYPCOBOH pabOThI

Apxutektypsl SMP. IIpoTokossl noaaep:kaHus KOreépeHTHOCTH
KaILIeH. ['eTeporeHHbIe MYJIBTUIIPOLIECCOPBI. ACHMMETPUYHbBIE

YueOHbIM IIaHOM HE MPETYCMOTPEHO

MYJIBTUIIPOLIECCOPHI. 4.6. CamocTosTenbHas paboTa 00y4JaronXCs
DSM-apxutektypsl. Apxutekrypa NUMA u ccNUMA. Bugp! camocToaTenbHOM pabOThI U €€ TPYL0EMKOCTh IPUBECHBI B TabauIe 7.
S. Paznen 5. [lapannensHple apXUTEKTYPBI C paclpeieIeHHON MaMAThIO.
Knacrepusie BC. JlateHTHOCTB Nepeaun JaHHbIX MO CETH. Tabauua 7 — Busibl caMoCTOSITENILHON PaboThl U €€ TPYJOEMKOCTh
Oco0eHHOCTH TOMONIOrMH KoMMyHuKanuonHoit cetu [IBC. Tononorust . Bcero, | Cemectp 2,
runepky6a. 2D-3D pemrerku. FatTree. IIpumepsr. Bux camoctostenbhoii pagoret yac yac
Texunonorus hadoop. Pactipenenénnas ¢aiinosas cucrema hdfs. 1 2 3
IMapagurma map reduce. Hadoop streaming. Anroput™sl Ha map V3yueHne TeopeTHIECKOro MaTepuana
reduce. 'pagsl B map-reduce. gucnumast (TO) 60 60
6. Pa3pen 6. [Tapamuiensusle apxurektypsl ¢ GPU. Kypcosoe npoexruposanue (KII, KP)
I'mbpunnas Mozens BeraucieHuid. Apxurexrypa GPU. Unified Virtual Pacuerno-rpaduueckue saanus (PI3)
Addressing. Compute Capability. [Iporpammuas mogens CUDA. . Bemonmerne pedepara (P)
CUDA-noroku. Mcnons3oBanue pinned-namstu. Pazaensemas mamsrs. TTOATOTOBKA K TEKYIEMY KOHTPOIIO 60 60
Turnel naMaT B CUD/}. Peructpsl u nokanbHas namaTb. ONTUMU3ALMS yenesaemocts (TKY)
paboThl ¢ pa3nensiemMoii namsrteio. [lapannensHas peayKuus. JTlomarmee sananme (13)
Konrposnbabie pabotsl 3a04ankoB (KP3)
4.3. Tlpaktuueckue (ceMHHzi.pcxne) 3aHATHS TIOATOTOBKA K TPOMEKYTOHO
TeMbl IPaKTUYECKUX 3aHATUH U UX TPYAOEMKOCTh IIPUBE/IEHBI B TabuIe 5. arrectauuy (TIA) 26 26
Bcero: 146 146
Tabnuua 5 — [IpakTH4ecKHe 3aHATHSI U UX TPYJIOEMKOCTh
W3 mux Ne
Ne | Tewmsl mpaktuueckux | @opmsl npakTHyeckux | TpynoeMKOCTb, |NpakTHYEcKOi |pa3nena 5. TlepeyeHb y4eOHO-METOANYECKOTO OOeCIeYeHH s

n/m 3aHATHH 3aHATHI (gac) MOATOTOBKY, | JUCLIUII JUISL CAMOCTOSATEbHOM PadOTHI 00YYaIOLIMXCSt IO JUCUUILIHHE (MOLYJIIO0)

Jac JIMHBI 4eOHO-METOJIMYECKHE MaTepHalbl Ul CAMOCTOSTEIBHOW paboThl 00YYaromIMXCs yKa3aHbl B
Yuebd p i pab % y
Y4eOHBIM ITAHOM HE TPEYCMOTPEHO ma. 7-11.
Bcero 6. IepedeHb MeYATHBIX U IEKTPOHHBIX YUSOHBIX U3IaHUM
[NepeueHb ne4aTHBIX M IEKTPOHHBIX YUeOHBIX U3/IaHUH NIPUBECH B TabuIe 8.
Ta6auua 8— IlepeyeHb EYATHBIX M DJICKTPOHHBIX YUEOHbBIX H3/IaHUI
4.4. JlaGopaTopHbIe 3aHATHSA Komiiectso
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTb IPUBECHBI B TaOIuUIE 6. [Ludp/ SK3CMILTAPOB B
bubnuorpadpuueckas ccpiika OnbnoTeke
URL anpec (KpoMe BIIEKTPOHHBIX
Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh P KIp
U3 Hux Ne Ace pos)
. - 004 T'96 | I'yceBa, A. 1. BeraucnuTenbHbIE CUCTEMBI, CETU U
Ne TpynoemkocTh, | IpakKTUYECKOH | pazjerna
W HaumeHoBanue 1ab0paTopHBIX paboT (uac) HONMOTOBKH oL tenekommyHukauu [Teker] : yueOnuk / A. U. I'ycesa, 38
ﬂ(qac) ’ HHHEM B. C. Kupees. - M. : Akagemust, 2014. - 288 c.
Comectn 2 004 O-66 | Opunos, C. A. Opranuzanus 9BM u cucrem.
P OyHaaMEHTAIBHBIN Kype 110 apXUTEKType U CTPYKType
1 | [lapannenusu Ha ypoBHE MAIIMHHBIX KOMAHA. 3 2 COBPEMEHHBIX KOMIBIOTEPHBIX cpecTs [Teker] : 8
SIMD napannennsm B apXuTekType 3 yue6HuK 115 6akanaspos u Maructpos / C. A. Oprios,
MHPOIPOULCCCOPOB B. . Hunbkep. - 3-e u3n. - CII6. : TIMTEP, 2014. - 688
3 | IlapayutenbHble apXUTEKTYPbl C OOLIUM 4 4 c.
4IpECHPIM IPOCTPAHCTBOM. 681.3 T 18 | Tanen6aym, DHapI0. ADXUTEKTYPa KOMIIBIOTEPA. - 4-¢ 3
4 | IlapannenbHbIE apXUTEKTYPHI C 4 5 3. - M. u ap. : Hutep, 2005. - 698 c.




004.38(075) | Cnepanckuii, B. C.  CurHasjbpHbIe MUKPOIIPOLIECCOPBI 20 3K3.
C71 U X IPUMEHEHHE B CUCTEMaX TeICKOMMYHHKALUH 1
aneKTpoHuKH: yueoHoe mocodue/ B. C. CnepaHckwuii. -
M.: 'opsiuast nunus - Tenexkom, 2008. - 168 c.,

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

9. MarepuanbHO-TeXHIYECKas Oa3a
CoctaB  MaTepHalbHO-TEXHHMYECKOH  0a3bl, HEOOXOAMMOW [UIsl  OCYIIECTBICHHS
00pa30BaTeILHOrO IPOoIIecca MO TUCLMILIHHE, IPEACTaBIIeH B Tabauuel 2.

Tabauna 12 — CocraB MaTepUaIbHO-TEXHUUECKON 0a3bl

Acrankxosuy A.M., Hleitaun FO.E. Bectpoenusie
CHCTEMBI yrpasieHus. Y4yeoHoe nocooue. / I'YAII,
CII6., 2011 r,, 221 c.

. . | Homep ayantopun
HaumeHoBaHUe COCTAaBHOI 4acTU MaTepHAaIbHO-TEXHUIECKOH

B.®.Menexus. BeraucinuTenbHbIe MalllMHbI, CHCTEMbI K
ceTd. YUeOHUK IS CTY/I. BBICII. yueO. 3aBeAeHu /
B.®.Menexun, E.I'.ITaBnoBckuii. — M.: U3naTeabckuii
1eHTp «Axkazemusy», 2006. — 550 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
nH(POPMALIOHHO-TEICKOMMYHUKAIIMOHHOM cetu «HTepHeT»
Iepeuens 3IIEKTPOHHBIX 00pa3oBaTENbHBIX pecypcoB HHGOPMALHOHHO-
TEJICKOMMYHUKALMOHHOH cetH «MHTepHEeT», HEOOXOAUMBIX JUIi OCBOSHHUS JHMCLUIUIMHBI
npuBezeH B TabuuLe 9.

Ne /i (pu
0a3bl
HEOOXOAMMOCTH)
MyneTHMeaHHAS JIEKLIMOHHAS ayAUTOPHS 52-33a
2 CrnienmanusupoBaHHas naboparopust «BcTpoeHHBIX 12-29

KOMITBIOTEPHBIX CHCTEM,
BKJIIOYAs y4eOHO-HCCIEI0BATEIECKHE CTEH IbI
«BcTpanBaembie MHOTOSIIEpHBIC U MTApalIebHbIE
BBIUNCIIUTEIILHBIC CHCTEMBD»

10. Ouenounsle cpencTBa LTSI MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH AaTTeCTaluu
oOyJaromyxcs 10 JUCHUIUIMHE IpUBEeH B Tabmmie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEACHUSI IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTalun [TepeyeHb OLIEHOYHBIX CPEICTB

DKx3amMeH Cnmcok BOIIPOCOB K DK3aMEHY;

Tabmuma 9 — IlepeueHp 53JEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HMH(POPMALMOHHO-
TEJIEKOMMYHHKALMOHHOM ceTr «HTepHeT»

URL anpec HanmenoBanue
http://parallel.ru/ Jla6opatopus [TapamnensHbiX HHOOPMALTHOHHBIX

TexHonorui Hay4no-uccienoBaTeabckoro
BBIYHCIIUTENEHOTO [EHTpa MOCKOBCKOTO
rocy1apCTBEHHOI'O YHUBEPCUTETA UMEHU
M.B.JIomoHOCOBa

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YalOIIMMHUCS TPUMEHSETCS S5-0auibHasi IIKaJa OLUEHKH CPOPMUPOBAHHOCTH
KOMITeTEHIINH, KOTOpasi IpHUBeicHa B Tabuune 14. B TeyeHne cemecTpa MOXET HCIOIb30BATHCS
100-0anipHast  mKama — MOJAYJIbHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  [paBUia
HCIIONIb30BAaHMSI KOTOPOIi, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun olieHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

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

O1ieHKa KOMIIETEHIAN

XapakTepucTrKa ChOPMHUPOBAHHBIX KOMITCTCHIINM
5-0a/uTbHast IKaIa paKtep bopp

8. IlepeueHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOrO OO€CNEYEeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIBHOrO MPOoLIecca MO JUCLUILTHHE.
TlepeueHp UCTIONB3yEMOro NPOrpaMMHOro obecrieueH s npeactasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IPOrPAMMHBIi
Marepuai;

— YBEPEHHO, JIOTHYHO, [IOCIIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW M IONOJHHUTEIBHON IHTEPATYPHI,
TECHO NPHBA3BIBAET YCBOCHHBIC HAYUYHBIE MOJOKEHHUS ¢ NPAKTHYECKON
JIeSTEeIbHOCTBIO HAIIPaBJICHHUS;

— yMeJio 000CHOBBIBAET U apIYMEHTHPYET BbIBUTaEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS,;

— cBOOOJIHO BJIAJICET CHCTEMOI ClICHHATN3UPOBAHHBIX IOHSATHI.

«OTJIMIHO»
«3a4TCHO»

Ne i/ HaumenoBanue

He npexycmotpeHo

8.2. Ilepeuenn HH()OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCIIO0JIB3YEMbIX pu
OCYLIECTBIICHUH 00pa30BaTEIbHOIO MPOLECCa 110 AUCHHUILIIHHE

IlepevyeHp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM IIPEACTABICH B
Tabnune 11.

Tabauua 11— INepeuenb MHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

— oOyyaroniuiicss TBepI0 YCBOMJI IPOrPaMMHBIIl MaTtepuall, FpaMOTHO U
[0 CyWIECTBY M3JlaraeT €ro, OMNHpPasChb Ha 3HAHHUSA OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEM;

— YBS3bIBAET YCBOCHHBIE 3HAHUS C TPAKTHYECKOH JESTEIbHOCTHIO
HAaIpaBIICHUS;

— apryMEHTHPYET Hay4YHbIE MOJI0KEHHS;

— JIeNIaeT BLIBOJILI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TIOHSITHIA.

«XOPOLLIO»
«3a4TCHO»

Ne /it HaumeHnoBaHue

He npexycmotpeno




OrieHKa KOMITETEHI N

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIIUH
5-GaiuTbHas IKaa paKTep bop

— 00y4arONHMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepual,
[0 CYLIECTBY H3JIaraeT ero, OMMpasiCb Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOMYCKAeT HEeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;

pemterku. FatTree. Ilpumepsl.
26 MeTopl KOMMYTAIIMH ¥ MapIIPYTH3AIMU B apayuieabHbix BC
27 I'ubpumabie apxutekTypsl. PIM-apXutekTypbl
28 Mopaenu MOTOKOB JaHHBIX
29 ApXUTEKTypa NapaJuIelIbHOIO BBIYUCIHUTENS C YIPABICHUEM IOTOKOM JaHHBIX
30 Texuonorus hadoop. [Mapagurma map reduce.
31 AnropurmMsl Ha map reduce. I'padsl B map-reduce
32 [apayensHble apxurekTypsl ¢ GPU.
33 Apxurektypa GPU.
34 CUDA-noroku. Tunsl namsitu B CUDA.

«yJIOBIIETBOPHTEIIHLHOY .

— HCIIBITBIBAET 3aTPyJHEHHUS B HPAKTHYECKOM NPUMEHEHMH 3HAHMI
«3a4TEHO»
HaINpaBJICHUS,
— ¢1a00 apryMeHTHPYET Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B (OPMYIUPOBAHUH BEIBOAOB M 0000IICHHIT;
— YaCTUYHO BJIAJICET CUCTEMOH CIIENMATN3HPOBAHHBIX MOHSITHH.
— ofyuaroniuiicss He YCBOWJI 3HAYMTEJbHOH YacTH INPOrpPaMMHOIO
MaTepuana;
— JOIyCKaeT  CyLIECTBEHHble  OMMOKM M  HETOYHOCTH  IIPU
«HEYIOBJIETBOPUTEILHO»
paccMoTpeHuH npobiieM B KOHKPETHOM HalpaBJIeHHH;
«HE 3a4TEHO»

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYESCKOM MPUMEHEHNH 3HAHHH;
— HE MOXKET apryMEHTHUPOBATh HAYYHbIC MTOJI0KECHHS;
— He pOpMYIIHpPYET BHIBOZOB U 0000IICHH.

Bomnpocs! (3agaun) nis 3aueta / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocst (3amaun) asist 3auera / mudd. 3auera

Ne /it [Mepeuenpb Bompocos (3anau) s 3ayera / qudd. 3auera

Y4eOHBIM IUIAHOM HE PEAYCMOTPEHO

10.3. TumnoBsle KOHTPOJIbHBIE 33aHUS UM UHBIE MaTepPHAJIbL.
Bormpocs! (3anaun) st 5k3aMeHa npejcTaBieHsl B Taduune 15.
Tabnuua 15 — Borpocs! (3a1a4n) 1715 9K3aMeHa

ITepeuenr TeM JUIsl KypCOBOTO MPOEKTHPOBAHMUS/BHIIOIHEHUS KypCcOBOH paboOThI
npeJcraBieHsl B Tadnuue 17.
Tabmuna 17 — [epedeHs TeM 11 KypcOBOTO IPOSKTHPOBAHYS/BBIIOIHEHUS KYPCOBOil paboTh

No /i [puMepHBIi epedeHb TeM IJIsi KypCOBOTO HPOSKTUPOBAHUS/BBITOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM IJIAHOM HE MPETyCMOTPEHO

Bonpocsl 11t npoBeAeHHs MPOMEXKYTOYHOM AaTTeCTallMd B BHAE TECTUPOBaHHS
IIpeAcTaBiIeHbI B Tabuie 18.

Tabauua 18 — IIpumepHslii nepeyeHb BONPOCOB J1JIsl TECTOB

Ne n/n [IpuMepHbIii epedeHb BOIPOCOB ISl TECTOB

[lepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOYYarOUIMXCs 3a0YHON (OPMBI
0o0y4eHus, peIcTaBIeHb! B Tabnune 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [lepeueHb KOHTPOJIBHBIX PA0OT

He npexgycmotpeno

Ne /i [Iepeuers BompocoB (3a1a4) uIst 9K3aMeHa

1 Kinaccel napajutensusix BC

2 MeToibl JIOKaJILHOTO Napajienu3sM. [lapasiennsm Ha ypoBHE KOMaHI.

3 KouseliepHast opranu3anusi BBIYMCICHUN.

4 KouseiiepHoe pacnapajuieliBaHUe BBITOIHEHUS KOMaH/I.

5 IIpumepsl KoHBelepa BbinoaHeHust koMau. Intel u MIPS.

6 Kondauktel B KOHBelepe.

7 O0paboTKa BETBJICHUIT B KOHBeHepe KOMaH/I.

8 IIpenckazanue BeTBICHUH B KOHBeHepax.

9 CynepckayisipHOE pacrapauleNMBaHUs BBINOJHEHHUS] KOMaH/I.

10 CynepckaisipHble apXUTEKTYPbl MUKPOITPOIIECCOPOB

11 VLIW-apXuTeKTypbl MUKPOIIPOLIECCOPOB

12 MyJIbTHTPE10BbIE MUKPOIIPOLIECCOPBI

13 MHorosIepHble MUKPOIIPOLIECCOPbI

14 SIMD napasnenusm. [puniuner SIMD o6pabdotku. [Tpumepst SIMD
KOMIIbIOTEPOB.

15 SIMD apXuTeKTypbl MUKPOIIPOLIECCOPOB

16 INapasnenbHble apXUTEKTYpPbl € OOLIMM aPECHBIM ITPOCTPAHCTBOM.

17 Apxutextypsl SMP. ['eTeporeHHble MyJIbTUIIPOLIECCOPbI. ACUMMETPUYHbIE
MYJIBTHIPOLIECCOPBI.

18 IIpoTokoibl mojiep>KaHusl KOT€PEHTHOCTH K3MIEH.

19 DSM-apxurektypsl. Apxurekrypa NUMA u ccNUMA.

20 INapanenbHble apXUTEKTYPBI ¢ pacpeeIeHHON MaMSThIO.

21 Knacrepnsie BC.

22 CynepKkoMnblOTephl

23 IIpoekThl eTadIonoBbIX KOMITBIOTEPOB

24 JlareHTHOCTH TEpeaayn AaHHBIX M0 ceTH. OCOOEHHOCTH TOMOIOTHH
KOMMYyHUKaloHHoi cetu TIBC.

25 Tonosoruu cucrem cesizeii napajuienbHbix BC Tonosnorus runepky6a. 2D-3D

10.4. Meroanyeckue  Marepuaibl,  ONPENCIAIOIME  NPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTePHU3YIOIIMX JTambl (OPMHUPOBAHMS KOMIIETCHLHMH, coaepxaTcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUIMX HOPSIOK M MPOLEAypy
IIPOBEJICHUS TEKYIET0 KOHTPOJIS yCHEBAEMOCTH M IIPOMEKYTOYHON aTTECTALMH O00YJarOIIUXCs
I'VAIL

11. Meronuveckne yka3aHus sl 0OYJaIOIIHXCS 0 OCBOSHHUIO TUCIIHIUTHHBI

Henpro IUCHUIIIMHBL SIBISETCS — TMOIYYCHHE CTyICHTAaMH HEOOXOMMMBIX 3HAHHH,
YMEHHH W HaBBIKOB B 00JaCTH apXUTEKTYyphl MapaUICIbHBIX BBIUUCIUTEIBHBIX CHCTEM,
MPEIOCTaBICHNE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATH HABBIKH B 00JIACTH
aHaly3a, CHUCTEMHOrO IPOSKTHPOBAHMS M MPUMEHEHMs MapajUIeNbHBIX BBIYHCIUTEIbHBIX
CHCTEM.

11.1. Meroauueckue ykazaHusi Jjisi OOy4alOUIMXCs 10 OCBOCHHIO JIEKIHOHHOTO
Marepuana




OcCHOBHOE Ha3HAU€HHUE JIEKIMOHHOIO Marepuala — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M SICHOE H3JIOKEeHHe yueOHoro marepuana. Ha3zHaueHune COBpEMEHHOH JIEKIMU B
paMKax AMCLUIUIMHBI HE B TOM, YTOOBI MOJYyYUTb BCIO MH(OPMALUIO 10 TEME, & B OCBOCHUHU
(byHIaMEHTANBHBIX OPOOJEM AWCLUMIUIMHBI, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OpMauMoHHYI0 QyHKIMH. JIeKIus pacKpblBaeT MOHATUHHBINA anmnapat
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AUCLUILUIUHE,
MOKa3bIBACT B3aUMOCBA3b C IPYTUMHU TUCHUIIIMHAMU.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JEKIIMOHHOTO MaTepuaia;

— TIOJNyYE€HHE COBPEMEHHBIX, ICJIOCTHBIX, B3aHUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpEAEsIeTCs LeJeBOM YCTAaHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIy4eHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C MPENOoIaBaTelieM;

— pasBuTHEe NOPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSATEILHOTO TBOPUYECKOT0 MBIIIUICHUSL.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXO0AUMOTO ISl CAMOCTOSTEIILHOM PaboThI;

— T[OJNyYeHHEe 3HAaHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MIPOTHO3€ MX PAa3BUTHS HA OJMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHMSI, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb KX B  pa3iIM4YHBIX
(dhopmyTpOBKax);

— MOJIyYeHHE TOYHOTO MOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JleKnMOHHBIN MaTepHan MOXKET CONPOBOXKIATHCS NEMOHCTpAlMel CIAaHlIoB |
WCIIOJIB30BAaHMEM PA3JaTOYHOrO MaTepualia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATHK 110 JUCIUIIINHE.

11.2. Meroanueckue ykasaHus Uil OOYy4YarOLIMXCsl 110 BBIMOJHEHUIO J1ab0opaTOPHBIX
pabot

B xonme BbIMONHEHMS 1a0OpaTOpHBIX pabOT oOydYaroluMiics ODKeH YIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAJETh COBPEMEHHOW METOAMKON M TEXHHUKOM
9KCIEPHUMEHTA B COOTBETCTBHH C KBATH()HUKAIMOHHOW XapaKTEPHCTHKONW OOYYaroIIerocs.
BeinosnHeHne 1a60paTOpHBIX paboT COCTOMT M3 IKCHEPUMEHTAIBHO-IPAKTUYECKOM, pacueTHo-
AQHAINTHYECKON YacTel U KOHTPOJILHBIX MEPOIIPHUSITHH.

BeimonHenne 1ab0paTopHBIX PabOT OOYYArOLIMMCS SIBISIETCSI HEOTHEMIICMOH YaCThiO
M3Yy4YCHHS MUCLUIUIMHBL, ONpEIeNsIeMON y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
00ecIeurBaIOIIIM PELICHHE CIISIYIOIMX OCHOBHBIX 3a/1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHHs IPOLIECCOB, SBICHUH ©  OOBEKTOB,
M3yYaeMBbIX B paMKax JaHHOW AUCIHUILINHEL,

— 3aKpeIUIeHHe, Pa3BUTHC W ICTAIM3AINS TCOPETHYCCKHX 3HAHHM, MONYYCHHBIX Ha
JIEKIHSIX;

— MOJyYeHHEe HOBOW MH(MOPMAIINH [0 H3YYaeMOM INUCIHILINHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOW  paboTel ¢ 1abopaTOpHBIM
obopynoBaHueM 1 IpuOOpaMu.

11.3. Meroauueckue yka3aHusi yisi 00y4aroIUXCs IO MPOX0XKICHUIO CAaMOCTOSTEIBHOM
padoTsI

B xone BBINOIHEHUS CaMOCTOSATEIBHONW PabOTHI, 0OYUYArONIMICS BBINONHACT paboOTy IO
3a[JaHUI0 M MPH METOANYECKOM PYKOBOJCTBE IPEMoJaBarelisi, HO 0e3 ero HermoCpeACTBEHHOrO
y4dacTtusi.

Js obyuaromuxcs 1o 3a04HOH (opMe OOydeHHs, CaMOCTOSATENIbHAs PadoTa MOXET
BKJIFOYATh B ce0si KOHTPOJIBbHYIO paboTy.

B mporecce BBIIOIHCHNS CaMOCTOSATENIBHOIH paboThl, y obydaromerocst Gopmupyercs
1enecooOpasHoe IUIAHUPOBAHKE Pabodero BPEMEHH, KOTOPOE IO3BOJIET UM Pa3BUBATh yMEHHS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBCHb YCIIEBAEMOCTH B MEpUOJ OOydYeHMs, IIOMOraeT IIOJIy4YHTh HABBIKH ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeroaMuecKUMH  MaTepuajgaMH,  HANpaBiIAIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aIONMUXCSAABIAIOTCS:

—  y4eOHO-METOANYECKHil MaTepual N0 AUCLHIIINHE,

— METOJUYCCKHUE YKa3aHHs M0 BBIIOJHEHHIO KOHTPOIBHBEIX paboT (Ui 00yYaromuxcs
10 3a04HOM popme 0OyueHus).

11.4. Meroanyeckue ykazaHus Uit OOYy4alOIMXCSA IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH IpelyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHHUU
o0yJarommxcs, OCyIIECTBISEMOr0 B TEUCHHE CEMECTpa C IIEIbI0 OICHUBAHUS XO/a OCBOCHUS
JTUCLMIUTHHBIL.

11.5. Meroauueckue ykazaHHs Ul OOyYarOIIMXCs 110 MPOXOXKJICHUIO MPOMEKYTOYHOM
aTTeCTaIWH.

IMpomexyrouynast  arrecrauust  OOy4alOIIMXCS — NPEAYyCMAaTPHBAET  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENBHbIX Pe3yJbTaTOB 00y4yeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHHH, MOJNYYEHHBIX OOYYAIOIIMMCS B IPOLECCe
N3y4eHHs] BCeW NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIBHOW paboThl, CHOCOOHOCTH
NPUMEHATh MX Uil PEIeHHUs NPAKTHYECKHX 3ajau. DK3aMeH, KaK MPaBUIO, HNPOBOAUTCS B
NIEpUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIAeTCAd AaTTECTALMIOHHOW OLEHKOH «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEIBHO», KHEYIOBICTBOPUTEILHOY.



Jluct BHeceHMs H3MEHEHHH B pab0vyt0 IPOrpaMMy IUCLMILUTHHBI

JlaTa BHECCHHS
HM3MEHEHHU 1
JIOTIOHEHHH.

Tloanucek BHECHIETO
HM3MEHEHHS

CopnepkaHne U3MEHEHHUH U JIOTIOIHEHUH

Jara u Ne

MPOTOKONA
3acelaHusL
Kagenpsl
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