degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: ApXI/ITeKTypa BBIYUCIIUTCIBHBIX AJACP COBPECMCHHBIX MUKPOIIPOLICCCOPOB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOPMATHKH 1 BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.C. KoxuH, npernoiaBareib

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl THPOPMATHKH 1 BEIYUCIUTeNbHONU TexHUKH 01.08.2022



AHHOTANMA

JlaHHBIA Kypc TpeAHa3HadYeH I YIIIyOIeHHOTO H3YYeHHUsS! YCTPOUCTBA BRIYUCIUTENLHBIX SIJICp COBPEMEHHBIX
MHUKPOTIPOIIECCOPOB M METOIOB TIOBBIIICHHS OIHOSICPHONW MPOU3BOAUTENLHOCTH. B pamkax kypca Oymer
paccMoTpeHa 3BOJIONUS aPXUTEKTYPHI MPOIIECCOPHOTO SApa OT MPOCTOrO KOHBEWepa ¢ MaJbIM KOJIUYECTBOM
CTaJuil M TMOCICAOBATCIbHBIM HCIIOJIHEHUEM KOMAaH]l J10 BBICOKOIIPOU3BOAUTENBHBIX CYIEPCKAIAPHBIX
peanu3anuii ¢ BHEOYEPEIHBIM CIEKYISITUBHBIM HCIIOTHEHUEM KOMaH/ U apXUTEKTYp C IIMPOKUM KOMaHIHBIM
cinoBoM. Ha mpumMepe KOMMEpPYECKUX MUKPOIPOLECCOPOB CTYACHTHI U3y4aT apXUTEKTYPY BBIYUCIUTEIbHBIX
sjep W (akTopbl, MOBIUSABIIMEG HAa pa3pabOTKy OTHENbHBIX allaparHbIX W TMPOTPAMMHBIX JIIEMEHTOB
BBIYHCIIUTENBHBIX CHUCTEM. B pe3ynprare NpOXOXKACHHS Kypca, OOydaromuecs CMOTYT CaMOCTOSTEIHHO
00OCHOBBIBATh BHIOOP TEXHUYECKHX PEIICHWH MPU MPOCKTUPOBAHUM BBIYMCIHUTENBHBIX SJIEP, a Takxke OymyT
o0naaTh MOCTAaTOYHBIMU 3HAHUSAMHU 00 yCTPOMCTBE COBPEMEHHBIX MHUKPOIIPOIECCOPOB IS 3(PPEeKTUBHOTO
nporpammupoBanus B oonactu HPC, KoMIHUISTOPOB U ONEPAIHOHHBIX CUCTEM.

Kypc Bxirodaer B ceOs TeOpeTWYECKHE M TpaKTUYeCKue 3aHsATusA. [ ycmemrHoro OCBOEHHS Kypca
HEOOXOIMMO TIOCEUICHHE 3aHSTHUH, CBOCBPEMEHHOE BBIMIOJIHEHUE MPAKTUYECKUX 3aJJaHH, CaMOCTOsTEeIbHAsI
paboTa ¢ TONOTHUTEILHOM INTEPaTypPO.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHE CTyJACHTaMH 0a30BbIX 3HAaHMH B OONACTH AapPXUTEKTYyphl BBIYUCIUTEIBHBIX sIEP
COBPEMEHHBIX MHKPOIPOLIECCOPOB M BBIUUCIMTENBHBIX KOMIUIEKCOB Ha HX OCHOBE, H3y4EHHE
0COOCHHOCTEH OpraHu3alMy, TEXHOIOTUI TPOSKTUPOBAHUS U METOJJOB ONITHMU3AINH.

3agauu AUCHUILIHHBI

*  3BOJIIOLMH TOIXOA0B K pa3paboTKe s7ep BHICOKONPOU3BOAUTEIBHBIX MUKPOIIPOILIECCOPOB C yUETOM
napauieJI3Ma BBITIOIIHECHHST KOMaH/T;

. MPUHLUIIOB  opraHu3anmuu  apxuTekrypel  RISC-szmep  BBICOKOIIPOM3BOIMTENBHBIX
MHUKPOIIPOLIECCOPOB;

* IPUHIUIIOB OPraHU3aLUU APXUTEKTYPBhI AJEp CYNEPCKAISIPHBIX IPOLIECCOPOB;

. [NPUHLHWIIOB  OpraHu3aluy  apxXuTekrypsl  VLIW-sgep  BBICOKOIIPOU3BOAUTENBHBIX
MUKPOIIPOLECCOPOB;

* ApPXUTEKTYpbl BEKTOPHBIX MPOILIECCOPOB;
* OpraHu3alyy MYJIBTUTPEIOBOTO UCIIOJTHEHUS KOMaH/,.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAILHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUIN




OIIK-1 Criocoben npuMeHSITh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CniocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTbHON AeATSIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIICHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer wMeTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWd MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETAMU C LIEJbIO NOJyUEHUsI, XpaHEHUs U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHAMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHUA TIPOLIECCOB M SABIECHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[K-1.5 Bnmageer HaBbikamMu 0Oe30MacHONM pabOTBI €
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4HO# abopaTopun

[IK-1.7 Coocoben omneHuBath TpedyeMbie Ppecypchl
(MarepuanbHBIE ¥ BPEMEHHBIC) JUId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu palbOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




- MPUHLUIHAIBHOE YCTPOHWCTBO KOHBeHepa ckaysipHbix RISC mukpomporeccopoB Ha mpumMepe
nporeccopa MIPS, B ToM umcie KOIMYECTBO CTaJWid, B3aWMHbICE KOHQIUKTHI M ONTHMH3AINN
KOHBeiepa;
- TpUHIUNBL paboThl CymnepcKaspHbBIX out-of-order MUKpOMpPOIIECCOPOB B YacTH ONTHMU3AIUH
KOJIMYecTBa OJIOKUPOBOK KOHBEWEPa;
- mpuHmmel paborel VLIW wmukpomnporieccopoB, B TOM YHCIIE CTaTUYeCKOe ITUIAHUPOBAHHE
WCITOJIHEHUSI KOMaH/ M CIIEKYJIATUBHOE UCTIOJTHEHNE KOMAHT;
- IPUHIMIIBI PaOOTHI BEKTOPHBIX MUKPOIPOLIECCOPOB;
- MPUHLHUIBI OPTaHU3aUH MHOTOMOTOYHOTO (MYJIBTHTPEIOBOTO) BBIMOJIHEHHMS] KOMaHJ KOHBEHEpaMu
COBPEMEHHBIX MUKPOIIPOLIECCOPOB.

YMETb:

- BBLACTISITH CTAJANK KOHBEHepa MUKPONpoLeccopa UcxXos U3 (yHKIMOHAJA €0 COCTaBHBIX YacTew;
- IPOEKTUPOBATH LIEJIOYUCICHHBIE U BEIIECTBEHHBIEC BEIUUCIUTENBHBIE 3JIEMEHTHI;
- paspeliaTh BOZHUKAIOLINE HAa KOHBeepe npoueccopa KOJUIM3UH IIPU AOCTYIIE K 00IIeMy pecypcey;
- OIIPEAENSTh CTaTUYECKOE IIanupoBanue Uit VLIW npoueccopos;
- 3((eKTUBHO BCTaBIATh MHOTOIIOTOYHOE HCIOJIHEHHWE KOMaHJ B KOHBEHEp MHUKPOIPOLECCOPOB
pa3IMUYHBIX apXUTEKTYP.
BJIaJIETh:

- HaBbIKAMU [IPOEKTUPOBAHMS HCIIOJHUTEIIBHBIX KOHBEHEPOB MMKPOIPOLECCOPOB C  Y4ETOM
BBIOPaHHBIX XapaKTEPUCTHUK;

- HaBbIKAMH OINTHMHU3AIlMM JUIMHHBI KOHBeWepa M KoindecTBa OJIOKMPOBOK KOHBeWepa Ipu
HE0OXOAMMOCTH OJHOBPEMEHHOM pabOThI 3aIIpPOCOB Pa3HOTO THUIIA;

- HaBbIKAMHU ONTHMU3ALMU JMHAMUYECKOIO IUIAHMPOBAHUS Ha KOHBEWepax MUKPOIIPOLECCOPOB C
[TOMOUIBIO TEXHOJIOTHH MHOTOIIOTOYHOTO UCIIOJTHEHUS KOMaHT;

- HaBBIKAMHM YCTPAaHEHUS KOH(UIMKTOB M OCOOBIX CHTYyallWil, BO3HUKAIOIIMX Ha KOHBeHepe
MUKPOIIPOLECCOPOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Lenouncnennas apupmeTnra 2 2 2
2 BemecTBennas apupmeTnra 2 2 2
3 CkansipHble MUKPOITPOLIECCOPBI 5 5 5
4 CyniepckaiisipHble MUKPOIIPOLIECCOPHI 5 5 5
5 Ilepexoas! 1 peprIBaHUS. 3 3 3
6 MynbeTUTpEeIUHT 2 2 2
7 Beenenue B apxurexrypy Intel Itanium 2 2 2
8 Crieky/IsITUBHOE MCIIOTHEHHE KOMaH]{ 3 3 3
9 [Ipenukaret 2 2 2
10 |BexTopHbIe pacmpeHust Habopa KOMaH 2 2 2
11 BexTopHbIe poreccopbl 2 2 2
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 7 (OceHHwmii)
1. Llenouncnennas apudmernka
AnmaparHasi peanu3anysi CTaHIAPTHBIX BEIYUCIUTEIBHBIX 2JIEMEHTOB [EJIOUUCICHHOH apupMETHKI
2. BemectBenHas apupmMeTrKa

AnmapartHas peanu3alys CTaHAAPTHBIX BBIYMCIUTEIBHBIX JIEMEHTOB BELIECTBEHHOH apu(pMETHKU
(cymmarop, yMHOKHUTEIb, ICIUTEIb)

3. CkamnsipHbIE MUKPOIIPOLIECCOPHI

Kongetiep ckamsapHbIx MuUKpomponeccopoB Ha npumepe MIPS. Apxurekrypa Habopa xomang MIPS,
Tunbl komaHa. [lpenmnoceuiku koHBeHepHO# opranmusaruu nporeccopa. Craaun koHseitepa MIPS.
Tuns! KOUIM3UM Ha KOHBelepe MHUKponpoueccopa. [IpocTeie MeToas! pemenus komnusni. [Ipocteie
METO/Ibl YCOBEPILIEHCTBOBaHMsI KOHBEHEpa CyNEepCKasIpHOTO IIpolieccopa.

4. CynepckansipHble MUKPOITPOLIECCOPHI

[TpuHIHMITEL OpraHU3alUK CYTIEPCKAISPHBIX MporeccopoB. [Ipennockuiku co3nanus, 3G (HEeKTHBHOCTS.
CnoxHble MeTONbl paspemieHuss KoHGIUKTOB. Scoreboarding. Anroputm Tomacymo. Reservation
Station. [lepenmeHOBaHUE PETUCTPOB.

5. Ilepexoas! 1 IpEepBIBAHMS.

Tunbsl 0cOOBIX cHUTyauuil: mepexois! U mpepbiBaHus. OOpaOoTka NEpexoloB B CKAISAPHBIX H
CyINIepCKaJsIpHBIX Npoueccopax. lIpenckazanne mepexomos. PasnmnyHble mOAXoApl K MpEACKa3aHUIO
[IEPEXO/IOB.

Tumb! npepeiBannii. O0paboTKa MpephIBAHNH.

6. MynbsTUTpeIMHT

My.]'H)TI/ITpe,I[I/IHF. Paznuunbie BUAbI  MHOI'OIIOTOYHOI'O BBITIOJIHCHU A KOMaH/I. HpI/IHI_II/IHBI
IJIaHUPOBAHUA KOMaHJ B MHOT'OIIOTOYHBIX KOHBeﬁean. Haknannsie pacxoabl Py MHOT'OIIOTOYHOM
HCIIOJJHCHHUH KOMaH/J{

7. BBenenue B apxurektypy Intel Itanium

ILP. Otmuuaust EPIC ot VLIW. [IpuHIMITE TOCTPOCHUSI U OCOOCHHOCTH BBIYHCIUTEIBHBIX PECYPCOB
apxutektypsl Intel Itanium. demmdpanus komana. MHCTpyKUMOHHBIE TPYINIBI M 3aBHCUMOCTHU
MEXly KOMaHIAMH.

8. CriekynaTrBHOE UCTIOJTHEHNE KOMaH I

Control Speculation. Komanaer Control Speculative Load u Speculation Check. Mcnons3oBanue
ouro NaT.Data Speculation. Komanaer Advanced Load u Check Load. Ucnons3oBanne CTpyKTypbl
ALAT.Cosmenienne Control Speculation u Data Speculation. MuarM#3aI1us IpoOBEPOTHOTO KOAA.

9. Ilpenukarel

Omnepanun ¢ mnpeaukatamu. [lapasienbHOe BBIYMCICHHE COCTaBHBIX ycioBuil. IIpumeneHue
If-Conversion. Mcnonp3oBanne npenukaroB i nepemenienns kona (Upward u Downward Code
Motion). [Tpo6rnema HecOaaHCUPOBAHHBIX MYyTEH UCTIOTHEHHUS KOJIA.

10. BekTopHbie pacupeHust Ha0opa KOMaHI



Bexkropuzarusi Beiuuciienuit. [Ipennochuiku pacummpenus HaOopa komasj. Pacmupenust Habopa
komana SSE. Pacmmpenue nabopa komann AVX.

11. BexTopHBIE TPOLIECCOPHI

[Ipenmockuiku co3maHus BEKTOPHBIX MpolleccopoB. [IpenMyriecTBa BEeKTOPHOTO Habopa KOMaHII.
Lermouku BEKTOPHBIX KOMaH. Mozenu maMsTH JIJIsl BEKTOPHBIX MPOIIECCOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KOMITBIOTEP U MYJIBTUMENUHHOE 000pynoBaHKeE (IPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ApXUTeKTypa KOMITbIOTEpa U POCKTHPOBAHUE KOMITBIOTEPHBIX cucTeM [Teker] : [yue6. mocobue amst
By30B] / [I. Ilarrepcon, JIx. Xenneccu ; [nep. ¢ aunt. H. Bunpanackuii] .— 4-e uzg. — CII0. : [Tutep,
2012 .— 784 c.
2. Komnstorepras apxurekrypa. Komnaecrsernsiit mogaxo [Texc] : [yue6. mocobue ais By3oB] / JIxk.
Xenneccu, /. [lattepcon ; mep. ¢ anmi. M. B. Tapanuesoit ; nog pexa. A. K. Kuma .— 5-e u3g. — M. :
TEXHOC®EPA, 2016 .— 936 c.

JlomomHUTEIbHAS IUTEpaTypa
1. Apxurekrypa kommbrorepa [ Texct] : [yue6. mocodue mis By3oB] / O. Tanenbaym, T. OctuH ; [miep. ¢
anrn. E. MarseeB] .— 6-¢ uzn. — CII6. : [Tutep, 2014 .— 816 ¢

2. ApxuTeKTypa KOMIbIOTEepoB U e€ peanuzanus [ Tekcr] : yuebHoe mocobue / X. KpeliroH ; miep. ¢
anr. K. I'. ®unorenos ; nox pex. JI. H. Koponesa .— M. : Mup, 2004 .— 416 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha eKIIMOHHBIX 3aHATHSIX HCIIONB3YHOTCS MYITBTUMEIUIHBIC TEXHOIOTHH, BKITIOYAs CMOHCTPALIHIO
npeserranuii (Microsoft PowerPoint).

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare u3ydeHus AUCUUILUIMHBI CTYACHT JOJKEH 3HATH OCHOBHBIC ONPEACICHHS, MOHSATHSI.
VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuana (1o yueOHOH 1 HayYHOU JIUTEpaType);

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: A.C. KoxuH, npenofaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelICHUs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKA H
MHTEJUJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEIBIO MOMyYEHUsI, XpaHEHUS U

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)

McoTmATTARATOMAA

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

[MK-1.2 Mmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM




FITVIVNICOYEL IS VT IV

[IK-1.6 3HaeT ocHOBHBIC TMpaBWiIa TOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nmacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U
MCTOO0OB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymprare uW3y4eHUS ~JAHUCHMIUIMHBI  «APXUTEKTYpa  BBIYMCIUTEIBHBIX  SIIEP  COBPEMEHHBIX
MHKPOIIPOIECCOPOBY» 00YUAIOIIHICS TOTDKEH:

3HATh:
- MPUHLUIHAIBHOE YCTPOHWCTBO KOHBeHepa ckaysipHbix RISC mukpomporeccopoB Ha mpumMepe
nporeccopa MIPS, B ToM umcie KOIMYECTBO CTaJWi, B3aWMHbBIC KOHQIUKTHI M ONTHMH3AINN
KOHBeiepa;
- TpUHIUNBL paboThl CylepcKaspHbBIX out-of-order MUKpOMpPOIIECCOPOB B YacTH ONTUMU3AIUH
KOJIMuecTBa OJIOKUPOBOK KOHBEWEPa;
- mpuHmmel padborel VLIW wmukpomporieccopoB, B TOM YHCIIE CTaTUYeCKOe ITUIAHUPOBAHHE
HCITOJIHEHUSI KOMaH/ U CIIEKYJIATUBHOE UCTIOJTHEHNE KOMAHT;
- IPUHIMIIBI PaOOTHI BEKTOPHBIX MUKPOIPOLIECCOPOB;
- MPUHLUIBI OPTaHU3ALUH MHOTOMOTOYHOTO (MYJIBTHTPEIOBOTO) BBIMOJIHEHHS] KOMaHJ KOHBEHEpaMu
COBPEMEHHBIX MUKPOIIPOLIECCOPOB.

YMeThb:
- BBLACTISITH CTAAMK KOHBEHepa MUKPONpoLeccopa UcxXoas U3 GyHKLIMOHAJA €0 COCTaBHBIX YacTew;
- IPOEKTUPOBATH LIEJIOYUCICHHbBIE U BEIIECTBEHHBIEC BEIUUCIUTENBHBIE 3JIEMEHTHI;
- pa3peliaTh BOZHUKAIOLINE HAa KOHBEepe npoueccopa KOJUIM3UH ITPU AOCTYIIE K 00IIeMy pecypcey;
- OIIPEAENSTh CTaTUYECKOE IIaHupoBanue Uit VLIW mpoueccopos;
- 3((eKTUBHO BCTaBIATh MHOTOIIOTOYHOE HCIOJIHEHHWE KOMaHJ B KOHBEHEp MHUKPOIPOLECCOPOB
pa3IMUYHBIX apXUTEKTYP.

BJIaJeTh:
- HaBbIKAMU [IPOEKTUPOBAHMS HCIOJHUTEIIBHBIX KOHBEHEPOB MMKPOIPOLECCOPOB C  Y4ETOM
BBIOPaHHBIX XapPaKTEPUCTHUK;
- HaBbIKAMH ONTHMHU3AIlMM JUIMHHBI KOHBeHepa M KoindecTBa OJIOKMPOBOK KOHBeWepa Ipu
HE0OXOAMMOCTH OJHOBPEMEHHOM padOThI 3aIIpOCOB PAa3HOTO THUIIA;
- HaBbIKAMHU ONTHMU3ALMU JMHAMUYECKOIO IUIAHMPOBAHUS Ha KOHBEWMepax MUKPOIIPOLECCOPOB C
[TOMOIIBIO0 TEXHOJIOTHH MHOTOIIOTOYHOTO UCIIOJTHEHUS KOMaHJ;
- HaBBIKAMHM YCTPAaHEHUS KOH(UIMKTOB M OCOOBIX CHTYyallWil, BO3HUKAIOIIMX Ha KOHBeHepe
MUKPOIIPOLECCOPOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Tembl NpakTUUECKUX 3aaHUI:

Apxutektypa Habopa komang RISC-V.

Scoreboarding.

Anroput™m Tomacyrno.

Breouepennoe ucnonHeHue koman B koaeeiiepe ¢ ROB.
OO0uwmii puznueckuil perucTpoBblid (hai.

S =

CrexynaTuBHOE U TpeauKaTHoe ucnonHenue komaua B EPIC.
[TepeyeHb TUIIOBBIX BONMPOCOB ISl HOATOTOBKHU K TEKYILIEMY KOHTPOJIIIO




1. Apxurektypa Habopa xomaHj]. PasHuila Mexay MOHATHAMHU ‘‘apXHTEKTypa Habopa KoMmMaHn W
“MUKpOapXUTEKTypa’.

2. Ilpumeps! pazmnunbsix AHK n nx peanuszanmii.
3. Apxurekrtypa Habopa komana RISC-V.

4. OpraHu3anus HCIOJIHEHHS KOMaH/ B CKaJIIPHOM Tporeccope. THITbI KOMaH]] U CTa K UCTIOTHECHUS.
Kongeiiep ckaJIipHBIX IPOIIECCOPOB.

5. JlBon4HbIE W JIeCATHYHBICE QOpPMAThl MPEJCTABICHUS 4YHCEN C IJIaBaroOIIed 3aIlsTou.
HenopmanuzoBaHHble uncna. cknountenbHbie cutyanuu u NaN.

6. Anroputm byTta. YcTpoiicTBa BEIIECTBEHHOTO CIIOKEHUS, YMHOXKEHUS, neneHns, FMA.

7. Komnmmsuu B KOHBelepe CKaIIpHOTo mporeccopa. [IpocTbie MEeTOAbl MX pa3pelieHus: OCTaHOBKa
KOHBeliepa, OalinaccupoBanue, delay-cnoTsl.

8. IlpepwiBanus. Tumbl mpepsiBaHuil W ux o0paboTka. HeoOxomumble W3MEHEHUs KOHBeiepa
npoleccopa.

9. Junamuueckoe manupoBanue. Cxema Scoreboarding.

10. BHeouepenHoe ucnonHenue koMa. [lepenmenoBanme perucTpoB u anroputM Tomacyiio.

11. IlepeumenoBanue peructpoB u Reorder buffer. Ilognmepskka tounbix mpepsiBanuii B 00O
nporeccope.

12. Data-in-ROB OoO au3aiin

13. Unified Physical Register File.

14. Jlunamuueckoe npeackazanue nepexonos. BHT u BTB.

15. Correlating branch predictor, gshare, tournament branch predictor, cTak agpecoB Bo3Bpara.

16. CnexynaruBHoe ucnonsHenue komana B OoO mpoueccope. [eiicTBus, coBeplaeMble TPH HEBEPHOM
MpecKa3aHuM Mepexoa.

17. Superscalar.

18. Multithreading. Pasnu4nHble BHIBI MHOTONOTOYHOTO BBIMONHEHHWS KOoMaHi. [IpuHImIBI
TUTAHMPOBAHMSI KOMaHI B MHOTOIIOTOYHBIX KOHBEHEpax.

19. Ocob6eHHOCTH apXUTEKTYPhI C ITMPOKUM KOMAH/IHBIM CJIOBOM, ITPEUMYIIECTBA U HEAOCTATKH.
20. Otnmuus EPIC ot VLIW.

21. CnexynsaruBHoe ucnonaenue komanj B EPIC: control speculation u data speculation.

22. IlapannensHoe Beruucienue ycnosuii B EPIC. Ilpenukartsr.

23. Bekropuzanus Beraucienuit. [Ipeanoceuiku pacmmpenvst HA0opa KOMaH/I.

24. Pacmmpenus vabopa komana SSE n AVX.

4. llepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAaYH AU PepeHIIMPOBAHHOTO 3auéTa:

1) BeuucinurtensHas — soruka.  Llenmouncnennas — apudmernka.  AnmapatHas — peaju3alys
BBIUUCIIUTENIBHBIX 3JIEMEHTOB.

2) BeruncaurensHas goruka. BemecrBennas apudmernka. AnmnaparHas peaau3anus BHIYACINTEIbHbBIX
3JIEMEHTOB (CyMMAaTOPOB, YMHOXKUTEJICH, ICIUTEIICH).

3) llonsarue “Apxurekrypa Habopa komaHna’. PasHuna Mexay MNOHATUSAMHU ‘“‘apXuTekTypa Habopa
KoMaHI” M “‘MuKpoapxutektypa’. [lpumeps! paznnunbix AHK u nx peanuzanuit.

4) KoHBeliepHasi opranusaiysi MUKpoIpolieccopoB. [IpenmyiecTBa OTHOCUTEIHHO OECKOHBEHEPHOI
OpraHu3alii MUKPOIIPOLIECCOPOB.

5) Kownseliep ckanspabix MukpomporeccopoB Ha mpumepe MIPS. Ilpenmoceuku. Cragmu. Tumsr
KOMaH].

6) AnmaparHasi opranu3zaius Koueeriepa MIPS.

7) Tunbel KoMIW3WK, BO3HUKAIOIIME Ha KOHBeHepe MHKporponeccopa. IIpocTeie MeTomsl ux
paspewenus. OcranoBka KoHBeiepa. baiinaccupoBanue.

8) BapmaHTbl yCOBEpIICHCTBOBAHHUS KOHBeHepa CKaJsIpHBIX mponeccopoB. CynepcKaispHbIe
MPOLIECCOPBI.

9) Cnoxuble MeTo/IbI pa3penienns koHGukToB. Cxema Scoreboarding.

10) IlepenmenoBanue peructpoB. Anroputm Tomacyo.



11) Tumbl 0COOBIX CHTyalui: mepexoisl U mpepbiBaHus. OOIMe TPUHIMIBEI 00paOOTKHA OCOOBIX
CUTyaluH.

12) IlpepwiBanus. Tumbl mnpepsiBanuii. OOpaboTka mpepbiBaHUIl pasHbIX TUNOB. Heobxomumbie
M3MEHEHHsI KOHBelepa MUKpoIIporieccopa it 00paboTKK MpephIBaHHMA.

13) Ilpeacka3zanus TniepexomoB. Pa3nuuHbIe MMOIXOMBI K TMPEACKA3aHUIO TiepexonoB. JlelicTBus,
COBEpIIaeMble IPU HEBEPHOM IpeicKa3zaHuu mepexoma. HeoOxommmble H3MEHEHUs KOHBeiepa
MHUKpOIIpoLeccopa Ui MpeAcKa3zaHus 1 00pabOTKU IepexoA0B.

14) Mynbsrutpeausr. PasnuyHble BUABI MHOTOIOTOYHOTO BBIMOJIHEHWS KoMmaHxa. [IpuHOMIBL
IUTAHUPOBAHMsI KOMaHJ B MHOTOIIOTOYHBIX KOHBEHepax.

15) EPIC. OcobeHHocTH apXHTEKTYyphl, peumyiectBa U Hepocrarku. ILP. Otmuuns EPIC ot VLIW.
Hemmdpanus komas. MHCTPyKIMOHHBIE TPYIIIBI U 3aBUCUMOCTH MEXIY KOMaHIAMH.

16) CraTnueckoe pacipeesieHue BEIYNCIUTENbHBIX PECYPCOB.

17) CriekynsaTiBHOE UCTIONHEHHE KOMaHI. [ Ipenukarsl.

18) HaxmagHele pacxogpl NPU MHOTONOTOYHOM HCIIONHEHMHM KoMaHz. llpumep miaHupoBaHUs
KOHBEWepa ¢ NONAEPKKOW MYJIETUTPEAUHTA.

19) Bekropu3zanust Berauicnenuid. [Ipeanocskiiku pacimmpenuss Habopa komanj. Pacmmpenus Habopa
komana SSE. Pacmmpenue nabopa komaun AVX.

20) I[Ipeanockuiky co3AaHUsl BEKTOPHBIX IpoleccopoB. [IpenmymiecTBa BeKTOpHOTO Habopa KOMaHI.
Ienouku BeKTOpHBIX KoMaH[. Mozeny naMsaTH Ul BEKTOPHBIX IIPOLECCOPOB.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOW MPEIMETHOM
obnact, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCUUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCSL CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN MIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKH B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEr0 O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COJCp)KaHUsl y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENFHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

IIpu mpoBemeHun 3adera oOydwaromemycs npepocraBmsercs 20 MHUHYT Ha mOArotoBky. Ompoc
00ydJaromerocsi mpoBoauTCs B TedeHue 30 MUHYT.

Bo Bpems npoBeneHus 3auera 0Oydaronyecs MOTyT HOIb30BaThCS IPOrPaMMON TUCIUIUINHBL.



