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AnHHOTAIUSA

I[]/ICLII/IHJ'II/IHa «ApxmeKTypa napajuie/IbHbIX BBIYHUCIUTEIBHBIX CHCTEM) BXOAWUT B

00pa3oBaTeNbHYI0 IIPOrpaMMy BBICHIETO O00pa3oBaHUS — MPOrpaMMy MarucTpatrypsl IO
HanpaeneHnto moaroroBku/ crnemuaigpHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHATETbHAS
TEXHUKa» HAaIpaBJIEHHOCTH «MynbTUMeINHHBIC HPHIIOKEHUS co CIIO’KHBIMH

OJIb30BATENILCKUMU HHTEp(eiicaMul (BUPTyalibHas U IOMOJHEHHAsT PeabHOCTH)». JluciuInHa
peanmsyercs kadeapoit «Neldy.

JucnuinHa HareneHa Ha JOpMUPOBAHUE Y BBIITYCKHUKA CIICAYIOIIMX KOMIICTCHIINH:

OIIK-2 «Cnocoben pa3pabaTeiBaTh OpPWUTHHATIBHBIC AITOPUTMBI W MPOTPAMMHBIC
CPE/CTBA, B TOM YHCJIE C UCHOJIb30BAHUEM COBPEMEHHBIX MHTEIUICKTYaJIbHBIX TEXHOJIOTHH, 1S
pelIeHus IPo(eCcCHOHANBHBIX 3a1ad»

OIIK-5 «CnocobeH pa3pabaTbiBaTh W MOACPHU3HPOBATH MPOTPAMMHOE U allapaTHOE
obecneyeHne HHOOPMALIMOHHBIX 1 aBTOMaTH3UPOBAHHBIX CHCTEM»

OIIK-6 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI IPOrPaMMHO-AIIAPATHBIX KOMILIEKCOB
00paboTk MHGHOPMALIMK 1 ABTOMATH3UPOBAHHOTO MPOSKTHPOBAHUS)Y

OIIK-7 «Crniocoben azanTupoBaTh 3apyOexHbIe KOMIUIEKChl 00paboTku uH(opManuu u
aBTOMATU3MPOBAHHOTO MIPOSKTUPOBAHUS K HYKJIAM OTE€UECTBEHHBIX HPEIIPUSITHID)

CozaepxaHue AMCLUIUIMHBI OXBATBHIBAET KPYI BOIPOCOB, CBSI3aHHBIX APXMTEKTYpaMu
MapaJuIeIbHBIX BBIYMCIUTENBHBIX CHCTEM, aHAIM3 HPOOJIEMHBIX CHUTyalUUH, TCHACHUUSIMH HX
Pa3BUTHS U IPUMEHEHHS,

[IpenonaBanne AMCLUMIUIMHBL TNPEAYyCMaTPUBAET ciexytomme (GOpMbl  OpraHu3aLuu
y4eOHOro mpomnecca: JeKIUH, IPaKTHYeCKHUE/CEMUHAPCKUE 3aHATHS, CaMOCTOsTeNbHas paboTa
00y4aromerocs.

ITporpaMMoil JMCLUIUIMHBI IIPELYCMOTPEHB! CICIAYIOLME BHUABI KOHTPOJIS: TEKyLIMH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOYHAs aTTeCTalHs B popMe IK3aMeHa.

OOwiasi Tpy/I0EMKOCTh OCBOCHHS JAMCLUMIUIMHBI COCTaBISET 6 3a4eTHBIX eAuHHL, 216
YacoB.

SI3b1K 00yUEHHS IO TUCIUILTHHE KPYCCKHUIA »

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

OIIK-7 Criocoben

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

ABTOMATHU3HMPOBAHHOTO
HALMOHAILHBIMH CTaHAAPTAMH,
IIPOEKTUPOBAHUS K
HyoKIaM HHTETPUPOBATh C OTPACIICBBIMU
Y MH()OPMALUOHHBIMU CUCTEMAMHU

OTEYECTBEHHBIX .

N OIIK-7.B.1 BnaseTs HaBBIKAMU HACTPOMKH
HpeanpUsATHi

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. Conep:kaHHe TUCIUILIHHBI
4.1. PacnpepeneHue TPy10EMKOCTH AUCUMILTHHBI 110 pa3/iesiaM U BUIaM 3aHATHIL.
Pa3zenbl, TEMbI AUCUUIUIMHEL U UX TPYJAOEMKOCTh IIPUBEACHBI B TabuuLe 3.

Tabauua 3 — Pa3zensl, TeMbl IUCUUIUIMHBL, UX TPYI0€MKOCTb

2.  Mecto aucuuminHbl B cTpykType OI1

JucuunianHa OasupyeTcs Ha 3HAHMAX, paHee NPHOOPETEHHBIX OOYYAIOMIMMHUCS TPH
N3YYCHHH CIICIYIONHUX AUCLUILINH:

— CxeMoTexHHKa

— DIeKTpoHHKa

— TlporpamMmupoBaHue Ha si3bIKax Accembiepa

3HaHus, MOJy4YCHHbIC MPU H3YYECHHH MarepHalia JaHHON [IHMCUMIUIMHBI, 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

TpyA0oeMKOCTh MO
Bun yue6Hoii paboThI Bcero cemMecTpam
Ne3

1 2 3

Pasnensl, TeMbl TUCIUTIIAHBL Jletman | TI3 (C3)) - JIP KIT cpe
> (gac) (gac) (1ac) (gac) (1ac)
Cewmectp 3
Pazzen 1. Knaccubukarms apxuTektyp 1 30
NapaJUIC/IbHBIX BEIYUCIUTEIBHBIX CHCTEM.
Paznen 2. Iapamnenusm Ha ypoBHE MaIlTHHHBIX 1 2 30
KOMaH/I.
Pasnen 3. SIMD napaienusm. 1 2 30
Pasnen 4. [TapajuieabHbIe apXUTEKTYPbI € OOIIMM 1 2 30
aJIPECHBIM NIPOCTPAHCTBOM.
Paznen 5. IlapamenbHble apXUTEKTYPHI C 2 3 30
pacnpeie/ieHHO! MaMsAThIO.
Paznen 6. INapamnensusie apxutekTypst ¢ GPU. 2 3 37
Hroro B cemectpe: 8 12 187
HUroro 8 12 187

IIpakTiyeckass MOATrOTOBKA 3aKJIOYACTCsl B  HEMOCPEIACTBEHHOM  BBIIIOJIHECHHU
O0y4arOMMHCS  ONPEAENEHHBIX  TPYHAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oy;yuei
npo(hecCHOHANIBHOM AESTEILHOCTBIO.

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHbBIX 3aHATHI NPUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aesioB M TeM JIEKIIMOHHOTO IUKIIA

Howmep paznena Ha3Banue u conepxanue pa3aesioB U TeM JEKIIMOHHBIX 3aHATHA
1 Knaccudukauust apXuTekTyp MapajieibHbIX BbIYUCIHTEIbHBIX
CHCTEM.

HanpaBnenus pa3sutus apxutektyp napamiensusix BC. Kiaccest
napasenbHbix BC. CynepkoMibroTepsl.

2 INapannennsm Ha ypoBHE MAIIMHHBIX KOMaHJ.




KonseiiepHas opranusanus MUKpOIPOLIECCOPOB MHPOIPOLIECCOPOB.

CynepcKalisipHble apXUTEKTYPbl MUKPOIIPOLIECCOPOB 3 | [TapanienbHble apXUTEKTYPhI C 0OLIUM 2 4

VLIW-apXuTeKTypbl MHKpPOIPOLECCOPOB. MyIbTUTPEIOBBIE U aJpPECHBIM NIPOCTPAHCTBOM.

MHOT051JIEpHbIE MHKPOIIPOLIECCOPBI 4 | [TapamienbHbIe apXUTEKTYPHI C 3 5
3 SIMD mnapamnenusm. [puniuner SIMD o6pabotku. IIpumepsr pacnpeeneHHON NaMsThIO.

SIMD kommbrorepoB. SIMD apXHTEKTypbl MUKPOIIPOLIECCOPOB. 5 | NapamnensHble apxutekTypsl ¢ GPU. 3 6
4 [TapamnenbHble  apXUTEKTYpPbI c Oo0IWMUM  agpecHBIM Bcero 12

IIPOCTPAHCTBOM.

Apxutextypsl SMP. [IpoTokonsl nmoanepKaHusi KOr€peHTHOCTH
Komeil. ['ereporeHHble MyJIbTHIpPOLECCOPBI. ACHMMETPHYHBIE

4.5. KypcoBoe IpOeKTHPOBaHIE/ BBIOIHEHUE KYPCOBOIl pabOThI
Y4eOHBIM IIIAHOM HE HPEAyCMOTPEHO

MYJIBTUIIPOLIECCOPBL.
DSM-apxutektypbl. Apxutekrypa NUMA u ccNUMA.

5 Paznen 5. IlapamnenbHble apXUTEKTYpbl € paclpelereHHON
MaMATBIO.

4.6. CamocTostenpHas paboTa 00yyYaronxcst

Knacrepupie BC. JlaTeHTHOCT mepefaui JaHHbIX MO CETH. Bugpl camocToaTenbHOM pabOThI U €e TPYL0EMKOCTh IPUBECHBI B TabIHIe 7.

Oco0eHHOCTH  TOIMOJNIOrMM  KOMMyHuKanuoHHoit ceru IIBC.
Tononorus runepky6a. 2D-3D pemerku. FatTree. [Ipumepst.
Texunonorus hadoop. Pacnpenenéunas ¢aiinoBas cucrema hdfs.
IMapagurma map reduce. Hadoop streaming. Anropurmsl Ha map
reduce. 'padsr 8 map-reduce.

Tabnmia 7 — Bujpl caMOCTOSTENLHON pabOThI H €€ TPYAOEMKOCTh
Bcero, | Cemectp 3,

Bun camocrostensHO# paboTh

6 Pa3znen 6. Iapannensusle apxurekTypsl ¢ GPU. e e
o . 1 2 3
I'ubpunnas monens Bbruucienuit. Apxurekrypa GPU. Unified T
Virtual Addressing. Compute Capability. [Iporpammuas monens 3YHCHHE TEOPETMHIECKOro MaTephala 90 90

jqucuumnasl (TO)

Kypcosoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beimonaenne pedepara (P)

CUDA. . CUDA-noroku. HWcnons3oBanue pinned-mamsru.
Paznensemass mamsare. Tunsl mamatu B CUDA. Peructpel u
JoKanbHas mamaTh. Onrtumuzanus paboThl ¢ pasiesseMoit
namsThi0. [lapamiensHas peyKuusi.

[MoaroroBka K TeKyIeMy KOHTPOIIO 90 90
ycneBaemoctd (TKVY)

Jomamrnee 3ananue ([13)

Konrposnbhbie padbotsl 3a04anK0B (KP3)
[ToaroToBka K MpOMeKyTOIHOM

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITUS
TeMbl MPAKTHYSCKUX 3aHITHH U UX TPYA0EMKOCTh [IPUBE/ICHBI B TAOIHIE 5.

_ 7 7
Tabnuua 5 — [IpakTHUecKe 3aHATHSI M HX TPYJIOEMKOCTh arrecraumu ([1A)
W3 nux Ne B X
. Cero: 187 187

Ne | Tewmsl mpaktuueckux | Oopmbl npakTHdeckux | TpydoeMKOCTb, |MPaKTHYECKOi |pa3nena

n/n 3aHATUI 3aHATUI (gac) MOATOTOBKH, | TUCIAIT

(uac) JIMHBL 5. IlepedyeHb yueOHO-METOANYECKOTO 0OECIICYECHHS
Y4eOHBIM [IAHOM HE MPEyCMOTPEHO JUTS CAMOCTOSITEIIBHOM paboThl 00y4aroNUXCcs 0 JUCIUILTHHE (MOJIYJIIO)
| | Y4eOHO-MEeTOANIECKHE MATePHUANbl Ui CAMOCTOSITEIFHON pabOThl OOYYAOMINXCS YKa3aHbI B
Bcero mm. 7-11

6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YYEOHBIX U3aHUM
[lepeueHp neyaTHBIX M AJIEKTPOHHBIX YYE€OHBIX U3/1aHUN IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI

4.4. JlaGopatopHbie 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH M UX TPYAOEMKOCTh IIPUBE/ICHBI B TA0IHIIE 6.

Tabnmua 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTD Iugp/ KomiuecTso sxsemiisipos B
W3 Hux No URL anpec Bubmuorpadudeckast ccpuika OubnmoTeke
Ne Tpya0EMKOCTb, | IPaKTHYECKOH | paszena (KpOME SIIEKTPOHHBIX JK3EMILIAPOB)
o/ Haumenosanue 1aGopaTopHbIX paGoT (uac) [IOACOTOBKH, | AMCLHMI 004 T 96 T'ycesa, A. U. BeraucnuTeabHbIE CUCTEMBI,
(aac) JIMHBI CeTH U TenekoMMyHuKarmu [Teker] : 18
Cemectp 3 yuebnuk / A. U. I'ycea, B. C. Kupees. - M. :
1 | ITapannenusM Ha ypoBHE MAIIMHHBIX KOMAHI. 2 2 Axanemus, 2014. - 288 c.
2 | SIMD napanienusm B apXUTEKType 2 3 004 0-66 Opmnos, C. A. Opranusanus OBM u cuctem. | 8




DyHaaMeHTaNBHBIN KypC 110 apXUTEKType U
CTPYKTYPE COBPEMEHHBIX KOMITBIOTEPHBIX
cpeacts [Tekcr] : yueOHUK 151 GaKaIaBpoB U
maructpos / C. A. Opnos, b. 5. Hunekep. -
3-e u3n. - CII6. : [IMTEP, 2014. - 688 c.

8.1. IlepedeHp NPOrpaMMHOrO OOECIICUECHHS, HUCHOIB3yeMOrO IPH OCYIIECTBICHHU
00pa30BaTenbHOro MPOLEcca M0 AUCHHUILIHHE.
IepeyeHp UCIONB3YEMOTr0 MPOrpaMMHOr0 obecreyeH s peacTaBieH B Tadnune 10.

Tabmnuna 10— [lepeuenp nporpaMMHOro obecrieueHus

681.3 T 18 | TanenOaym, DHapro. ApXUTEKTYypa

Ne /it HaumenoBanue

He npeaycmotpeno

KoMITbtoTepa. - 4-¢ u3. - M. u ap. : Ilutep, 3
2005. - 698 c.
004.38(075) | Cnepanckwmit, B. C.  CurnanbHbie 20 3k3.
C71 MHKPOIIPOLIECCOPBI M KX NPHMEHEHUE B

CHCTEMaX TEICKOMMYHHKAIMI 1
3JIEKTPOHUKH: yyeOHoe nocodue/ 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

Ne ii/m HaumenoBanwue

(004.4/J1 | Jleun, M. II.. [TapayiensHoe 10
36) MIPOrpaMMHPOBaHUE C MCIIOJIb30BAaHHEM
OpenMP: yue6HOe mocobue/ M.: BUHOM.
Jlaboparopust 3Hanuit, 2008. - 120 c.

He npeaycmotpeno

AcrankoBud A.M., Hleitnun FO.E.
BcerpoeHHbIe cucTeMsbl ynpaBiieHus. YueOHoe
mocobue. / I'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.®.MenexuH. BoruncnuTenbHble MalllvHBI,
CHCTEMBI U CEeTH. Y UeOHUK IS CTY/I. BBICIIL.
yue0. 3aBenenuii / B.®.MenexuH,

E.I" I1aBnoBckuii. — M.: U3narenbckuii LeHTp
«Axagemus», 2006. — 550 c.

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKAILIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB nH(OpPMAIHOHHO-
TENICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHUCLMIUTHHBI
npuBezeH B Tabuune 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», BKIIIOYas1 y‘ICGHO—
HCCIICA0BATCIILCKHUEC CTCHIBL «BCTpaI/IBaeMLIe MHOTOSAACPHBIE U
IapajuieJIbHbIC BbIYUCIUTC/IbHBIC CUCTEMbI»

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

Tabmuma 9 — IlepedeHb 3IICKTPOHHBIX OOpa30BATCIBHEIX PECYpCOB UH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»

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

TexHouoruit Haydno-uccnenoBareabckoro
BBIYHCIIUTEIBHOTO IIeHTpa MOCKOBCKOTO
TOCYAapCTBEHHOT'O YHUBEPCUTETA HIMCHU
M.B.JIomonocoBa

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

XapakTepucTika chOpMHUPOBaHHBIX KOMITETSHIIUN

5-Ga/uTbHast IKaia

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOT U




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 o MOJICIIH HOTOKOB AAHHEIX
— 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 ;;IT:I%I//I;?;T 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 Mertozb! IoKanbHOTO napawienusm. [lapamnennsm Ha yposue | OIIK-2.V.1 No /i [prMepHBIi IepedeHb TeM JJIsl KypCOBOTO MPOSKTHPOBAHHS/BBITOTHEHUS
KOMaHI. OIIK-5.3.1 - KYpCcOBOU pabOThI
3 KonBeliepHasi opraHu3anys BbIYHCICHHUIA. OIIK-5.VY.1 Y4eOHBIM IITAHOM HE NPEAYCMOTPEHO
4 KomgeiiepHoe pacriapasuie/IiBaHUE BBITOJIHEHUS KOMAH]L. OIIK-5.B.1
5 HpI/IMepH KOHBeﬁepa BoInosHeHus komaua. Intel u MIPS. OI1K-6.3.1 BOHpOCLI UL TIPOBEACHUSA HpOMe)KyTO'{HOﬁ aTTeéCTauii B BHAE TECTUPOBAHUA
6 KonhaukTs! B KOHBeiiepe. OIIK-6.VY.1 npejcTaBieHsl B Tabiuie 18.
7 O0paboTKa BETBJICHUI B KOHBEliepe KOMaH/I. OIIK-6.B.1
] IpeacKkasaHue BETBICHUI B KOHBEHEpaXx. OIIK-7.3.1 Ta6nuna 18 — [puMepHbIi nepedeHs BOIPOCOB 11 TECTOB
9 CynepckansipHoe pacnapajuieInBaHUs BITOIHCHUS KOMaHI. OIIK-7.y.1 Ne /it IIpuMepHSIii epedeHb BOIPOCOB AJIsS TECTOB Kox
10 CynepckanspHble apXUTEKTYPhl MUKPOIIPOLIECCOPOB OINK-7.B.1 MHJINKATOpa
11 VLIW-apXHTeKTypbl MHKDONPOLIECCOPOB 1 KoH(}nHKT N0 JaHHBIM MOKET OBbITh OOHApPYKEH amnapaTHO MOCje TOro, OIK-23.2
12 MyJIbTHTPEIOBEIE MHKPOIPOLIECCOPbI KaK OCyICCTBIICHA:




* IeKOIMPOBaHKE U BBIOOPKA OMEPaH/I0B

* BHIOOpKA KOMaH[IbI U ee Aeiudparms

* 3aMKCh PE3yJIbTATOB

* BHIOOPKA OMEPAH/I0B M BBIIOJIHECHUE BHIYUCIICHUI

NOP
CALL puts@PLT
XOR EAX, EAX

Crioco0bl ycTpaHeHHUs! KOH(IMKTOB B KOHBeWepe:

* VI3MeHeHHue TopsiKa ClIeI0BaHHsI HHCTPYKIHI

* Pacmpeenenne HHCTPYKIUI Ha pa3Hble KOHBEHEPHI
* Jlobasnenue nHctpykund NOP

* UckimoueHue KOH(IMKTHBIX HHCTPYKIHA.

OIIK-2.3.2

HpOL[OJDKI/ITe NpeAJIOKCHUEC: B HapaHHCHLHOﬁ BBIYUCIIMUTEIILHON CUCTEME
KOHq)J]I/IKT 110 TAaHHBIM BO3HHUKACT, ...

OIIK-5.3.1

Y CTaHOBUTH COOTBETCTBHE!
1. UcTuHHBI napamienism
2. BupTyanbHslii napanienusm

A. 3aauu BEINOIHAIOTCS OJJHOBPEMEHHO HA Pa3IMYHBIX
BBIYHMCIIUTEIBHBIX YCTPOHCTBAX.

b. 3aaun BHIOIHSIOTCS Ha OTHOM IIPOLIECCOPE, UCTIONB3YS PEKUM
pasjieneHus BpeMEHH.

OIIK-2.Y.1

OpuH oTBeT: AOCOIIOTHOE OONBUIMHCTBO COBPEMEHHBIX
BBIYHCIIUTEHBIX CHCTEM SIBIISIOTCSL:

* [MOCIIEAOBATEIFHBIMU CHCTEMaMH

* mapauiebHbBIMH CHCTEMaMHU

* MOHOJIUTHBIMH CHCTEMaMH

OIIK-6.3.1

APXUTEKTYPBI IPOLIECCOPOB C MOJACPIKKON THHAMUYECKON
PpEeKOHpUTYpaLHK:

* ARC

* ARM

* Xtensa

* RISC-V

* X86

OIIK-2.3.2

UTo U3 NepevnciICHHOTO SIBJISIETCS aCCEMOIEPHBIMU KOMaH/1aMH
ApXUTEKTYPHI X867

* mov

* printf

* cmp

* main

* add

OIIK-6.3.1

[TepexmoueHne KOHTEKCTa B MHOro3zagaunsix OC u cpeax — 370...

OIIK-2.3.2

Kak M0OXKHO YCKOPHTH BbI30B (M UCKIIIOYHUTH BETBICHUE) OJHOW M TOH XKe
acceMOJIEpHOM MHCTPYKIUH, €CIIM OHA BBIIOJIHACTCS B IIUKJIE 3 pa3za?

* Co3mats emié 2 mapajuielibHbIX MOTOKA, KaX/IbIi U3 KOTOPBIX
BBI3BIBACT HHCTPYKLHIO

* YOpath MK U BBITOIHUTH HHCTPYKIIHIO MTOCIIEIOBATENIBHO 3 pasa.

* [lepemucath mporpaMMy Ha HU3KOYPOBHEBOM SI3bIKE
IPOrpaMMHPOBAHUS

OIIK-5.Y.1

VCTaHOBHUTE COOTBETCTBUE:
1. VIM

2. GCC

3. Meld

4. 04

A. TIporpamma cpaBHEHHS TEKCTOBBIX (hailyioB
b. Kommumsitop

B. Kirou ontumusanuu

I'. TekcTOBBI pegakTop

OIIK-6.B.1

Komnunsitop gee mo3Bossier:

* KoMnuiarpoBaTh HCXOHBII KO Ha si3bIke «C» B HCTIONHIEMBIN (aiii.
* KoMmunupoBaTh HCXOAHBIN KO/ Ha si3bike «Pythony B ncnonHseMsbIit
aitn.

* OrnpaBiaTh (ailn Ha APYroit KOMIBIOTED.

* Co3maBath KOJI Ha s13bIKE acceMOJIep JUTs IOCIIESYIOIIErO aHaAIH3a.

OIIK-5.3.1

VCTaHOBHTE HOPSIOK BBINOJIHEHHUS 3TANOB OOJBIIHHCTBA HHCTPYKLHUHA B
KOHBeifepe mporeccopa:

3amuch pesyJibTara

BBIIIOJIHCHHUE BBIYHCICHHUN

BBIOOPKA MHCTPYKLHUI

neurdpanis HHCTPYKIHN

BBIOOPKA OMEPAH/IOB

OIIK-6.3.1

Hasnauenue acceMOepHO# HHCTPYKLIMHU «jmp» B apXUTEKType X867

OIIK-6.Y.1

CoorHecure abOpeBUATYPBHI:
1. VLIW

2. MIPS

3.RISC

4. CISC

5. SIMD

A. MukponporeccopHasl apXUTeKTypa 0e3 OJIOKMPOBOK B KOHBeEHepe
b. Komnbrorep ¢ KOMIUIEKCHBIM HA0OpPOM KOMaH|

B. Boruncnurens ¢ HaOOpoM yNpoIEHHBIX/PEYIUPOBAHHBIX KOMaH/T
I'. OMHOYHBIH TOTOK KOMaH]], MHOKECTBEHHBIN ITOTOK JAHHBIX

J1. ApXUTeKTypa C IJIMHHBIM KOMaHIHBIM CJIOBOM

OIIK-5.3.1

Bepro nu cnenyromee yrBepxaeHue: B cynepckanspHbIX nporeccopax
€CTh HECKOJIBKO BBIYMCIHMTENILHBIX MOTYJIEH, HO 3a/1a4a paclpeAeIeH s
paboTBI MEXy HUMH PEIIaeTCsl arnapaTHo

Bepno

He Bepuo

OIIK-7.B.1

Kakwue yTBepkaenus oTHOCATCS K kiaccmueckorr VLIW apxurekrype:
* IOAIePI)KUBAETCS HECKOJIBKO TUIIOB (JOPMATOB KOMAH].

* 0JIHa MHCTPYKILHS TIPOLIECCOPaA COJACPIKUT HECKOJIBKO OIepaLuid,
KOTOPBIE JOJIKHBI BBIIOJIHATBCS NapasieIbHo.

* MEeXaHU3MBI OOPBOBI ¢ KOHQIIMKTAMH PEaNN30BaHbI alllIapaTHO.

* MeXaHU3MbI 00PBOBI ¢ KOHPIUKTAME PEATH30BaHbBI TPOTPAMMHO.

OIIK-7.B.1

PacnonoxuTe KOMaH/IBI B MOPSIKE YBEIMYEHNS BDEMEHH BBITIOHEHHS:
MOV 0, EAX

OIIK-5.B.1

VCTaHOBUTH COOTBETCTBHE:!

1. KoHGuKTHI 110 AaHHBIM

2. KoH(uUKTEI 110 ynpaBiIeHHIO
3. CTpyKTypHBIE KOHPIUKTHI

A. BO3HHKAIOT, [IPU BBINOJIHEHUU HHCTPYKLMI BETBIIEHUS], JINOO Ipyrux

OIIK-7.3.1




WHCTPYKUMH, CBA3aHHBIX ¢ U3BMEHEHHEM NPOrPaMMHOI0 CYETYHKA.

b. Bo3HUKaIOT B TEX ciIydasix, KOrJa He BCe BO3MOKHbIC KOMOMHAIINI
HUHCTPYKLHMIT MOTYT OBITh MOAJEPHKAHBI AIAPATHO.

B. Bo3HuKaroT, KOraa pe3ybTaT BEIOIHEHHS IPeIbIAyILeH
HMHCTPYKIWH SBJISIETCS BXOJHBIMH JaHHBIMU JUIS CIIETyIOIIEi
WHCTPYKIMH.

BepHo 11 criepyrormiee yTBEpKACHUE: U CYTIePCKATSIPHBIX 1 At VLIW
ApPXUTEKTYP XapaKTEPHO MapaiebHOE BBINOIHEHHE OHOTUITHBIX

19 JIEHCTBUI HaJl Pa3HBIMU HHCTPYKIUSMH. OIIK-7.3.1
Bepno
He Bepno

OCHOBHBIE TUIIBI APXUTEKTYP MPOLECCOPA, B KOTOPBIX MOAJCPKUBACTCA

20 o
pacnapajulelIiBaHUe Ha YPOBHE HHCTPYKLIUIA?

OIIK-7.Y.1

KoH(puKT 1m0 naHHBIM MOKET OBITH OOHApPYXEH alnapaTHO IOCIE TOTO,
KaK OCYIIECTBIICHA!

* IeKOIMPOBAHKE U BBIOOPKA ONEPaH/I0B

* BHIOOpKA KOMaH[bI U ee Aeiudparms

* 3aIKCh PE3yJILTATOB

* BBIOOpKA OIEPaHI0B U BBIIIOJIHEHUE BEIYUCICHHUN

21 OIIK-2.3.2

Crioco0s! ycTpaHeHUs KOH(QIMKTOB B KOHBeHepe:
* MI3MeHeHue TopsiKa ClIeI0BaHHs HHCTPYKIHI
22 * PacripeneneHune HHCTPYKLUI Ha pa3Hble KOHBEHEPHI OIIK-2.3.2
* JlobaBnenue uncrpykuun NOP

* HckmroueHne KOH(PIUKTHBIX HHCTPYKIIUIA.

IlepeueHb TeM KOHTPOJBHBIX Pa0OT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, npeicTaBIeHs! B Tabuume 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX PaOOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Meroauyeckue  Marepuajbl,  ONPEACISIOIIME  HPOLEIYpPbl  OLICHWBAHHUS
WH/INKaTOpPOB, XapaKTEPHU3YIONIMX STambl (OPMUPOBAHMS KOMIICTEHIMH, CoOJIepikarcsi B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, permaMeHTHPYIOMMX TOPSIOK H MPOLEeIypy
MIPOBEJCHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHON aTTECTallMK 00Y4aroIInXCs
I'YAIL

11. Meroauueckue YKaszaHus i o6yqa}omnxc;{ 110 OCBOCHHUIO JUCIHUITIIMHBI

11.1. Meroguueckue yka3zaHusi /sl OOy4arOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAUCHHE JIEKIMOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIO0KeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JEKIMU B
paMKax JUCLHUIUIMHBI HE B TOM, YTOOBI IOJYYHTh BCIO MH(OpMALMIO IO TeMe, & B OCBOCHUHU
(byHIaMEHTANBHBIX OpPOOJEeM AMCLMIUIMHBL, METOAOB HAy4YHOrO IIO3HAHHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUs BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMauMOHHYI0 QyHKIMH. JIeKIHs packpblBaeT MOHSITUHHBINA armapaT
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O ANUCLUILUIUHE,
MTOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JTUCLHUITMHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIINMICS JICKIIMOHHOIO MaTepHaa;

— MONyYeHHE COBPEMCHHBIX, LICNIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHil, YPOBCHb
KOTOPBIX OIPEIeIIsIeTCs LeJIeBON YCTAHOBKOM K Ka)K/10M KOHKPETHOI TeMe;

— MOJIyYCHHE OIbITA TBOPYCCKOIl pabOTHI COBMECTHO € MPEIIOaBaTeiieM;

— pasBuTHe NPOGECCHOHATIBHO-ACIOBBIX  KauecTB, JIIOOBM K  [pEAMETYy U
CaMOCTOSTEILHOTO TBOPUYECKOTO MBILIICHHS.

—  HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOMUMOTr0 VIS CAMOCTOSTEIILHOM paboThl;

— IOJIy4eHHEe 3HAHHH O COBPEMEHHOM YpPOBHE pa3BHTHsI HAyKH W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJKAMIINE TOIbI;

— HAYYUThCS METOJUYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIAM, MOBTOPATH HMX B  PA3IMYHBIX
(opmynupoBkax);

—  MOJyYCHHE TOYHOTO IIOHMMAHMSI BCEX HEOOXOIUMBIX TEPMHUHOB U IOHATHIA.

JIekMOHHBI ~ MaTepual MOXET CONPOBOXKIATHCA JAEMOHCTpALMel CciaiiioB U
HCIIONB30BAaHUEM pa3JaTOYHOrO MarepHana IpU TMPOBEACHHH KOPOTKHX AUCKYyCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTJACIBHBIX TEMATHK 110 TUCLHILIHHE.

11.2. Meroauyeckue ykasaHusl Uil OOyYarOIIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xone BbINONHEHMS 11a0OpaTOpHBIX pabOT oOydwaromuiics IODKEH YIIyOuTh H
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJANETh COBPEMEHHOW METOMMKOH M TEXHHKOMH
JKCIIEPUMEHTa B COOTBETCTBUM C KBAJU(HUKAMOHHOW XapaKTCPUCTUKOH O00Y4YaroIierocs.
BeimonHeHne 1abopaToOpHBIX PabOT COCTOMT M3 3KCHEPHMEHTAIBHO-IIPAKTUYECKOM, pacyeTHO-
AHAINTHYECKON YacTel U KOHTPOJIBHBIX MEPOIPUSTHIH.

BeinonHeHue 1a00paTOpHBIX pabOT 00y4aromMMCs SIBISIETCS HEOTHEMJIEMOHW YacTbhIO
W3Y4YeHHS] JAWCLUIUIMHBI, ONpENeIseMOd y4eOHbIM IIJIAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeunBAaIOIINM PELICHHE CIISYIONMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOH JUCLUIUINHBI;

— 3aKpeIuICHHE, Pa3BUTHE M JCTAJIM3aLMsl TCOPETUYECKUX 3HAHWMW, IMOJYYCHHBIX Ha
JICKIUSX;

— TOJyYeHHE HOBOW MH(OPMALIMH 10 U3yYaeMOW INCLHUILIHHE;

— [OpuOOpeTeHHe  HAaBBIKOB  CAaMOCTOSTENIBHOM ~ paboThl ¢ J1a0OpaTOpHBIM
obopyznoBaHueM 1 IpudOpaMu.

11.3. Metoauueckue yka3zaHUs Ui 00YYarOIIUXCs O MPOXOMKIACHUIO CAMOCTOSITCIIBHOM
paboTel

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOYUYArOLMICS BBIIONHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE MpPENojaBatesis, HO 6e3 ero HenocpeiCTBEHHOro
y4acTHsL.

Jnst oOyuaromxcss mo 3a04HON (opMe OOyudeHHsi, caMOCTOsTeNbHas paboTa MOKET
BKJIIOYATh B Ce0sI KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS] CAMOCTOSTENBHON PaboTh, y 00yuaromerocsi popMupyercs
1esecoo0pa3Hoe IIaHUPOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3al[MH MPUOOPETAEMBIX 3HAHUH, 0OECIeYrBaeT BBICOKHUIA
YPOBCHb YCIICBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJIYy4YWTh HABBIKH ITOBBILICHHS
po(heCcCHOHAIBHOTO YPOBHSI.

MeToanueckuMH ~ MaTepuaiaMd, — HalpaB/SIOMMMH  CAMOCTOSTEIBHYHO  paboTy
00y4aroUMXCs, SBISIOTCS:

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUILIHHE;

— METOOMYCECKHE YKa3aHHs 0 BBIIOJHCHHUIO KOHTPOIBHBIX PaboT (U1 00YYarOIIiXCst
110 32049HOU (opMme 00ydeHHs).



11.4. Meroguueckue yKa3aHus Ui OOYYarOUMXCS 10 NPOXOXKICHHIO TEKYILEro
KOHTpOJISl YCIIEBAEMOCTH.

Texymuii KOHTPONB YCHEBAEMOCTH IPEIyCMaTpUBacT KOHTPOJIb KadecTBa 3HAHUM
00y4arUMXcs, OCYIIECTBISIEMOr0 B TEYCHHE CEMECTpa C LEJbI0 OLCHUBAHUS XO/a OCBOCHUS
JIACIIUTUTMHEIL.

11.5. Meroauueckue yka3aHusl s OOy4YarOIIMXCsl 10 MPOXO0XKICHUIO MPOMEKYTOYHOM
aTTeCTaIHH.

IIpomexyrounast ~ arrectauusi  OOydYarOIMXCS  NPEAyCMAaTpUBaeT  OLICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEJbHBIX Pe3y/IbTaToB 00y4deHus rno aucuumuinHe. OHa BKIIOYAeT B
ceds:

— o9Kk3aMeH — (GopMa OLCHKH 3HAHHH, MOJYYCHHBIX OOYYalOIIMMCS B IpoLecce
N3y4eHHs] BCCH JMCLMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHOW pabOThl, CIOCOOHOCTH
MPUMEHATh WX JJIsl PELICHUsS NMPAaKTUYECKHX 3ajad. JK3aMeH, KaK IPaBWIO, HMPOBOJIUTCS B
MEpUOA 3K3aMCHAI[IOHHOW CECCHM M 3aBEpIIAETCS ATTECTALMOHHOW OIIEHKOH «OTIMYHOM,
«XOPOLIO», KYHAOBIETBOPHTEILHOY, «HEYAOBIECTBOPHTEILHON.

Jluct BHEceHUs] U3MEHEHUH B pabouylo POrpaMMy JHCIUILIUHbBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit
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