®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

o AMCHUIIJIMHE:

10 HANPABJICHHUIO:
npo¢uib NOArOTOBKH:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
ApXHUTEKTYpa BBICOKOITPOU3BOAUTEIBHBIX MUKPOIIPOIIECCOPOB M BBIYUCIUTEIBHBIX
CUCTEM

Nudopmarnka u BIYNCIUTETbHAS TEXHUKA

KoMmnbroTepHbI€ TEXHOIOIUU M BBIYUCIUTENbHAS TEXHUKA
®usrex-mkoia Pagnorexuuku n Kommneiorepasix TexHonoruii
kadenpa nHQOPMATUKH U BBIYUCITUTEITLHON TEXHUKH

4

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

7 (ocennwuil) - luddepeHnpoBanHblii 3a4eT

8 (BeceHHuit) - Jxk3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsl: 0 yac.

nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin:

B.M. ®enpaMan, O-p TEXH. HAYK, CTApLIMI HAYYHBIM COTPYAHUK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl HHPOPMATUKK U BRIYUCTUTENbHON TexHukH 18.05.2020



AHHOTANMA
JaHHBII Kypc TIpelHa3HadyeH Il M3y4eHUss 0a30BBIX MPHUHIUIIOB IOCTPOCHHS  APXUTCKTYPHI
MUKPOTIPOIIECCOPHBIX BBEIYUCIUTENBHBIX YCTPOUCTB U cUCTeM. B paMkax maHHOTO Kypca OymeT paccMOTpeHa
WCTOpUS. M COBPEMEHHbIE TEHJEHIMU pa3BUTHS BBIYMCIUTENBHBIX CHUCTEM, IIPEACTAaBICHHE B HUX
vH(OpPMAIUA U aAPXUTEKTYPHBIE METOJBI ITOBBIIMICHUS MPOU3BOAUTENLHOCTH. CTYIEHTHI M3y4aT MOJXObI B
BBIOOpE CHCTEMBI KOMaH]I MHUKPOTIPOIIECCOPOB PA3IMUHBIX apXUTEKTYPHBIX MIAT(opM, CTPYKTYPY OCHOBHBIX
TPaKTOB 0OpabOTKM KOMaH]] B COBPEMEHHBIX MHKPOIPOIIECCOPAaX, METOABI MOCTPOCHUS HEpapXUu MaMsITH
BBIYHCIUTENBHBIX ~ CPEICTB, OpPraHM3allMi0  TOJACHUCTEM  BBOJAA-BbIBOJA, IPHUHIMUIBI  MOCTPOCHUS
MHOTOTIPOIIECCOPHBIX ¥ KIACTEPHBIX BHIYUCIUTENBHBIX cUcTeM. CTyIeHTHl Haydarcs HPOBOIUTH aHAIIN3
HOBOW HMH(QOpMAIK 0 KOMITBIOTEpaX Pa3HBIX apXUTEKTYpHBIX IMJar(opM, BEIOMpATh MPU MPOCKTUPOBAHUH
MUKPOIIPOLECCOPHBIX CHUCTEM YPOBEHb OPraHHU3alldyd BBIYMCICHUN B 3aBUCHUMOCTH OT KJlacca PELIaeMbIX
3aJia4, OPUEHTHPOBATHCS B OIICHKE MHOXECTBa KPHUTEPHEB IIPH BBIOOpE KOHKPETHOH apXUTEKTYPHOI
maropmel u cucTeMbl KoMana. Kypce mpoxoaut B ¢opmare TEKIMOHHBIX U CAMOCTOSITENIBHBIX 3aHATAN. [J[iist
YCHEITHOTO MPOXOXKICHUSI JJAHHOTO Kypca HEeoOXOAMMO TMOCEIICHHEe M KOHCIEKTHUPOBAHUE JIEKIUH, a TaKxkKe
CaMOCTOSTENIbHAS pa0d0Ta C NOMOTHUTEILHOMN INTEPATYPO.

1. leau u 3apauu

eap AUCUMNIMHBI

MIPENCTABICHUE TEOPETUUECKUX OCHOB, TEXHHYECKHX PEIIEHUN U CXEMOTEXHHYECKHX INPUHIUIIOB,
SBJSIIOIMXCS ~ OCHOBOM  apXWTEKTYyphl  BBIYMCIUTEIBHBIX CPEACTB, IIOCTPOCHHBIX Ha 0Oase
MHKponponeccopoB. Kypc mocnenoBarenbHO [aeT MOHATHS ApXUTEKTYpbI, CTPYKTYPhl M CHCTEMBI
KOMaH/l BBICOKOIIPOM3BOJIUTENBHOIO MHUKpPOIPOIIECCOPa, a TAKKE METONOB IOCTPOCHMS CIOXKHBIX
MHKPOIPOLECCOPHBIX CUCTEM.

33]13‘[1/[ JAUCHUIIINHBI

* BBIOOpA apXUTEKTYPbl MHKPOIpOLIECCOpa, cOATaHCUPOBAHHOM ¢ MO3UIMI KJlacca pelaeMbIX 3a1ad 1
OpraHu3aluy BbIYUCICHUH;

* METOJI0B OLIEHKH NPOU3BOAUTEILHOCTH MUKPOIIPOILIECCOPOB U MUKPOIIPOIIECCOPHBIX CUCTEM;

*  OpraHu3aluy YIPaBJICHUS B BBICOKONPOU3BOJUTEIBHBIX MHUKPOIPOLECCOPAX C HUCIOIb30BAHHEM
METOJIOB JTMHAMUYECKOTO W CTaTWU4YECKOrO IUIAaHHPOBAaHUS M TOBBIIICHHS CTENEHH Mapajuiean3mMa
BBIUMCIICHUH;

¢ TOCTpPOCHUMA MHOFprOBHeBOfI HUCpapXuu MamMsTu C annapaTHoi/'I no;[;[epmlcoﬁ €C KOI'CPCHTHOCTH,

° 0a30BBIX TEXHOJOTHH OopraHu3aliiid MHOTOIPOLCCCOPHBIX CHCTCM MW MHOTIOMAIIWHHBIX
BBIYUCIINTCIIBHBIX KOMIIJICKCOB,

*  pa3pabOTKH MHUKpPOINPOLECCOPHBIX HAOOPOB M KOMMYHHKAIIMOHHBIX CPEACTB Ul OpraHHU3alUH
BBICOKOIIPOU3BOAUTEIBHBIX BEIUACIUTEIBHBIX CHCTEM.

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

YK-1 Criocoben oCymiecTBISTh TOUCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTABICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnble |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHNH 337a4  |ob0mactu (cdepe) mpodeccHoHaNBHON NesITeTbHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHUS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOnTIKanuy, TPOEKTHI) JEATSIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIHKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

IIK-1 CnocobeH cTtaBuTh, hOpPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- ICTOPUIO U COBPCMCHHBIC TCHACHIIUU PAa3BUTUSA BBIYHUCIUTCIIBHBIX CUCTCM;
- OCHOBHBIC COCTAaBJIAIOIIHUE APXUTCKTYPbl MHKPOIPOLCCCOPOB U BBIYHUCIUTCIBHBIX KOMIIJICKCOB,
NpEaACTAaBJICHUC B HUX I/IH(I)OpMaLII/II/I " apXUTCKTYPHBIC IPUHIUIIBI ITIOBBIIIICHUS IMTPOU3BOAUTCIBHOCTHU,

- TPUHLUIBI TOCTPOCHUS CUCTEMBI
wiathopm;

KOMaH/l MHKpPOIPOLIECCOPOB Pa3iIMUYHBIX apXUTEKTYPHBIX

- CTPYKTYPY OCHOBHBIX TPAKTOB 00pabOTKM KOMaH/ B COBPEMEHHBIX MUKPOIPOLIECCOPAX;

- CTPYKTYPBI ITaHHBIX: CTEKH, 04€PE/IH, CIIUCKH, ICPEBbsI, TAOIHIIbI,

- OpraHU3aluIo TOJICHCTEM BBO/Ia-BbIBO/IA;

- IPUHIIMITBI TIOCTPOCHUSI MHOTOIIPOLIECCOPHBIX U KITACTEPHBIX BBIYUCIUTEIBHBIX CHCTEM;

- COBpPEMEHHbIC TEXHHYECKHE M TIPOrpaMMHBIE CPEICTBA B3aMMOICHUCTBHA C BBIYHCIMTEIBHBIM

KOMIIJICKCOM.

YMETb:

- IPOBOJUTH aHAIN3 HOBOW MH(POPMALIUU O KOMIIBIOTEPAX PA3HBIX apXUTEKTYP;

- BBIOMpATh MU MIPOSKTUPOBAHUN MHUKPOIIPOLIECCOPHBIX CHCTEM YPOBEHb OPTaHM3alluU BHIYHUCICHHUH B
3aBHCHMOCTH OT KJlacca peliaeMblX 3ajad;

- OpPHUEHTHUPOBATbCS B OLIEHKE MHOXECTBA KPUTEPUEB IIpU BbIOOpE KOHKPETHOM apXUTEKTYPHOMH

HJ'IaT(i)OpMI:I 1 CUCTCMbI KOMAaH/I;

- OIeHUBaTh COAJAHCHPOBAHHOCTH BPEMEH HCIOJHEHMS pa3IMYHbIX KOMAaHA IpU MHOCTPOCHHUU
KOHBEHEPOB UCIIOIIHUTEIBHBIX TPAKTOB MUKPOIPOLIECCOPa;

- CPaBHHUBATh 3aTPAThl HA TIOCTPOEHHE TOTO WJIM MHOTO OJIOKa MUKPOIIPOIIECCopa;

- BBIOMpATh METO/IbI OPraHNU3aLUH YIPABICHNUS B MUKPOIPOIIECCOPHBIX CHCTEMAX;

- CTPOUTH CTPYKTYPBI K3IL-TIAMATEH JIJIs1 XpaHEHHs] KOMaH U JaHHBIX;

- IIOJIb30BATHCS PA3IMUHBIMU criocobamMu odecrieueHus 3pPeKTUBHOCTH HEPAPXUU TAMSTH;

- BbIOMpaTh CTPYKTYpPY M XapaKT€PUCTHKH MHKPOINPOIECCOPHOTO Habopa sl BBIYMCIUTEIBHBIX

CHUCTCM PA3JIMYHOTO HA3HAYCHU

- BCTpauBaTh B CTPYKTYPY MUKpPOIPOLIECCOPOB OTJIAJ0UHbIE U IUArHOCTUYECKUE CPENICTBA.

BJIAJIETD:

- METOAAMH BBI60pa DJIEMEHTHOI 0a3bl JJI1 IOCTPOCHUSA PA3JIMYHBIX APXUTCKTYP BBIYMUCIIUTCIIBHBIX

CPEICTB;

- METOAaMH OIICHKHU IPOU3BOUTEIEHOCTH MUKPOIPOLIECCOPOB U MUKPOIIPOIIECCOPHBIX CHCTEM;
- TEXHOJIOTHEH NMPOEKTHUPOBAHMS MUKPOIIPOIIECCOpa C YIETOM BHIOPAHHBIX XapaKTEPUCTHUK;
- MEXaHMW3MaMH{ ONTUMH3ALUUK KOHBEWepa BBHIMOJHEHUS KOMAaHJA JUIS TIOJMYyYCHUS MaKCHMAallbHON

CTEIIEHU paclapaljie/InBaHusl OIlepaLvi.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bsenenue B kypc. 4 2
ApxuTeKTypa COBPEMEHHOTO
) YHHUBEPCAIBbHOTO 5 )
MHUKPOIIPOLIECCOPa,0CHOBHEIE
XapaKTePUCTUKU.
3 MerToznbl OLEHKH MPOWU3BOJUTENBHOCTH, 4 )
METO/I0JIOTHSI IPOEKTHUPOBAHUSI.
4 CprKvapHas[ cxema, cHcTeMa KOMaHI, 5 )
KOHBeMep.
5 TpakT BHIOOPKH KOMaHI. 5 2
6 Opranuszanus yTpaBJIeHUsS B 7 5
MHUKPOIIPOLIECCOPE.
7 UcnonaurensHbie 610KH. 6 12
8 Wepapxus namsTu. 7 3
9 Bremnnit uHTepdeiic, 5 3
MHKPOIIPOIECCOPHBIE HAOOPHI.
10  |BbrurcnuTenbHBIE CHCTEMBI. 7 6
1 Otnagounsie M AMArHOCTHYECKHE 5 6
CpEZACTBa, anmnapaTHbIA KOHTPOIb.
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cewmectp: 7 (Ocennuii)
1. BBeneHue B Kypc.

Hcropust 0TeuecTBEHHON BBIYUCIUTEIBHON TEXHUKH. APXHTEKTYpa COBPEMEHHOTO BBIYUCIUTEIBHOTO
CPEICTBA — ATO APXUTEKTYpa MUKPOIIPOLIECCOPHOI CUCTEMBI.

Muxkpomnporeccops! 70-x rogos (or MuHEOBM k MIT ).

2. ApXUTeKTypa COBPEMEHHOTO YHUBEPCAIbHOTO MUKPOIIPOLIECCOPA,0CHOBHBIE XapaKTEePUCTUKH.

YpoBeHb OpraHu3aluy BEIYUCICHUN.

Cucrema KOMaHz.

Ha0op BBIYHCIUTETBHBIX CPECTB.
[Monws3oBarenbeckuil HHTEPPEIC.

MexaHu3MBbI 3aILUThI IPOrPaMM U IaHHBIX.

[Teprie MII, CISC, RISC u postRISC apxutexTyphl.
XapaKkTepUCTUKU MUKPOIIPOLIECCOPOB.

3. MeTozp! OLIEHKH MPOU3BOIUTEIHHOCTH, METOAOIOTHS MPOEKTUPOBAHUS.




MeTo/ibl OLIEHKH IPOU3BOJUTEILHOCTH.
MapuipyT npoeKTUPOBAHUS.
Pecypcel npoektupoBaHusl.

4. CtpyKkTypHas cxema, cucTeMa KoMaH/, KOHBeiep.

CTpyKTypa MHKpPOIIPOIIECCOPOB PA3IUUHBIX APXUTEKTYPHBIX IUIAT(HOpM.

Opranuzanus konseriepa B CISC - mukpomporneccopax, npocteix RISC — mukpomnporieccopax,
cynepckaisipHeix 1 VLIW — mukpomnporeccopax.

OCHOBHEBIE T'pynaribl KOMaHA B CUCTEMAaX KOMaH{ MII. Pexxumel aapecaluu.

5. Tpakt BbIOOpKH KOMaHI.

dopmar u pazmep KOMaH/I.

Kongeliepnast BbIOOpKa KOMaH[I.

Kb komanz, trace Ka1i, MpearnogKadka KOMaH/I.
O06pabotka niepexozoB. [Ipenckazanue mepexoaos.

6. Opranuzanys ynpasjieHUs] B MUKPOIIPOLIECCOPE.

Hemmdparopst B MII ¢ O0npmIKM 4HCIOM PEXKUMOB aIpecaliu.

VYnpoienue nemmdparopos B nepBbix RISC-MII.

I'pynnupoBanne koMaHz B cynepckairsapHeix MIT.

[lepenmeHoBaHuE pErUCTPOB B cynepckansapHbix MIT.

DneMeHTHI yIIpaBieHHsI B KOHBEHEPHBIX CTPYKTYpax ¢ AMHAMHUYECKUM
IUTAaHMPOBaHHEM MOoTOKa KoMaH[ (scoreboarding, reservation station, reorder buffer).
Hemmdpanus mupokoi komanasl VLIW MII.

OTtnoxenHas 3anuck U bypass B RISC MII.

BoccranoBienne nporpaMMHOTO OpsiiKa KOMaH/ B cynepckasipabix MIL.
[Ipobnema Tounoro mpepsiBanus B MI1L.

Cemecrtp: 8 (Becennuit)
7. UcnionmHAuTENBHBIE OJIOKH.

Peanuzauus perucrposoro daiina 8 MII.
Lemnouncnenusie 6JI0KH.

BemecTBennbie 6J10KH.
Criennanu3upoBaHHbIE OIOKH.

8. Mepapxus maMsITH.

[Ipu4nHEBI TOSBICHUS UepAPXUU TAMSTH.

Brmusiaue Ha npousBoautensHOoCTh MII BpeMenu BeimonHeHus koMan load u store,
Kamr-mamsTh TaHHBIX IEPBOTO YPOBHSL.

[Tonneprxka paboThI C BUPTYyaIbHON MaMSThHIO.

MexaHn3MBI pabOTHI ¢ OOJBIIMMY MacCUBaMHU JaHHBIX.

Kami-mamsts BTOpOro (TpeThero) ypoBHS.

MexaHu3Mbl OAEPKaHUSI KOTEPEHTHOCTU B UEPAPXUU TTAMSITHU.



Opranuzanys 0OCHOBHOM MaMSATH.

9. Buenrnuit uHTEpdeiic, MEKpOTIPOIIeCCOPHBIC HAOOPHI.

Crpykrypa BHemHero uarepdeiica MII.
MuxkporporieccopHbie HaOOPBI.

[uHBbL

Konsua.

KommyTatopsr.

Ceru.

10. BerauciaurensHbIE CHCTEMBL.

Desktop PC u network PC.

PabGoune cranmuy.

Cepaepsbl.

Knacrepnsie cuctemsl.

MPP.

SMP.

NUMA.

[poneccopsl udpoBoit 06padoTku curHanos ( DSP ). I'paduueckue u multimedia - mporieccopsl.
Mukponpoueccopsl Jjisi BCTPOEHHBIX IPUMEHEHUI.

OObeanHeHNe TMHAMUYECKON U CTaTHYECKOM MaMATH ¢ MUKPOIIPOIIECCOPOM Ha OTHOM KPUCTAJLIE.
BbruncnurenbHble CHCTEMBI Ha OJJHOM KpPHCTAJLIE.

MynbTHIIpOIIeCCOp Ha OAHOM KPUCTAJLIE.

MyBTHIIOTOKOBBIE CTPYKTYPBHI.

ApxuTekTypa, HacTpauBaeMas IoJl pa3JINYHbIe 33/1a4H.

11. OtnamouHble U JUATHOCTUYECKUE CPECTBA, allllapaTHbII KOHTPOJb.

Amnmapartssliit KoHTposibs B OBM u MIL.
OtinazouHble U AUATHOCTUYECKUE CPECTBA.
Crangapt JTAG.

LSSD, BIST.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP U MYJBTUMENUHHOE 000pynOBaHKeE (IPOEKTOP, 3BYKOBAsI CUCTEMA).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. KomnbrorepHast apxutekTypa. KonndyectBennsiii noaxosn [Tekcr] : [y4e6. mocodwue aiist By3oB] / Jx.
Xenneccu, J1. [Tartepcon ; nep. ¢ anm. M. B. TapanueBoii ; o pea. A. K. Knma .— 5-e uzg. — M. :
TEXHOC®EPA, 2016 .— 936 c.
2. Apxutektypa komnbiorepa [Tekct] : yue6. mocobue ans By3os / H. b. loranun .— M. : BUHOM.
JIa6. 3nanmii, 2008 .— 271 c.
3. Apxurektypa kommbrorepa [ Tekct] : [yue0. mocodue mis By3oB] / O. Tanenbaym, T. OctuH ; [miep. ¢
anrn. E. MarseeB] .— 6-¢ uzn. — CII6. : [Tutep, 2014 .— 816 ¢

JomnonHurensHas aureparypa



1. BeruucnurenbHble CUCTEMbI U CHHXpOHHAs apudmeruka [Teker] : [yue6. mocobue amns By30B] / M.
A. Kapues, B. A. bpuk .— M. : Paano u cBsa3p, 1981 .— 359 c.

2. MUKpOnpo1eccopbl U BEIUMCIUTENIbHBIE KOMIUIEKCH cemeiicTBa "Dnpopyc” [Tekct] : yued. mocobue
st By3oB / A. K. Kum, B. U. ITepekaros, C. I. Epmakos ; MIICT, MIH3YM uwm U. C. bpyka, Mock.
¢u3.-TexH. uH-T (Toc. YH-T), Boenno-kocm. akaa. um. A. @. Moxaiickoro .— CIIO. : ITutep, 2013 .—
272 c.

3. [Napannenu3M BEIYUCIUTENLHBIX MPOILIECCOB U Pa3BUTHE apXUTEKTYphI cyniepDBM [Tekcr], 6.
crareii/B. C. bypues , -M., TOPYC IIPECC, 2006

4. OcHoBbI MEKpOTIpotieccoproit Texuuku [Tekcr] / FO. B. HoBukos, I1. K. CxopoOoraToB -
M.Uurepuer-YH-T MHDOpM. Texnonornii : BUHOM. JIa6. 3nannit,2006

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

WndopmannonHbie pecypcehl: 3J€KTPOHHbBIE KOHCIIEKTHI JIGKIUH, y4eOHbIe Toco0us1, pa3paboTaHHbIe
IUIsl JAHHOTO Kypca.

8. IlepeyeHb NHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Microsoft PowerPoint
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3yabTaTe U3YUCHNA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATh OCHOBHBIC OIIPEACIICHU A, IIOHATUA.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOEe BpeMs s pabOThl CTyJAeHTa Haja TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTE€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOM JINTEPATYPHL;
— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JeKIHH, yueOHOM U HayYHOH JINTepaType);
— MOATOTOBKY K UG GEpEeHINPOBAHHOMY 3a4YETy, IK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.

BaxxHo 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTeito



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

PaszpatGoTunk: B.M. ®enpaMaH, 1-p TEXH. HayK, CTapIIANA HAyYHBIA COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
KPUTHUYECKUHN aHaM3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PelIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazgeer MeTtogaMu BU3YalbHOTO U Ipauueckoro
Hay4HbIC U (WIN) TEXHUUECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTHYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKaIMi

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3yueHusl IUCLMILIMHBI «APXUTEKTYpa BbICOKOIIPOM3BOIUTENBHBIX MHKPOIPOLECCOPOB U
BBIUMCIIUTENBHBIX CHCTEMY 00YYaroIIUiCs TOJKEH:

3HAThb:

- HCTOPHIO U COBPEMEHHBIE TEHACHIIMH Pa3BUTHsI BEIYUCIUTEIBHBIX CHCTEM;

- OCHOBHBIC COCTAaBJISIONINE APXUTEKTYPbl MHKPOIPOLECCOPOB M BBIYMCIMTENBHBIX KOMIUIEKCOB,
MPECTaBICHUE B HUX UHPOPMALIUU U apXUTEKTYyPHbIC IPUHIHIIBI TOBBIILIECHHUS TPOU3BOIUTEILHOCTH;

- TPUHLUIBI IOCTPOCHHMS CHUCTEMBl KOMaHJ MHKPOIPOLIECCOPOB pPA3JIMYHBIX aPXUTEKTYypPHBIX
wiathopm;

- CTPYKTYPY OCHOBHBIX TPAKTOB 00pabOTKM KOMaH/ B COBPEMEHHBIX MUKPOIIPOLIECCOPAX;

- CTPYKTYPBI JaHHBIX: CTEKHU, OYEPEIH, CITUCKH, JePEBbs, TAOIULIBL;

- OpraHU3aluIo ITOJICHCTEM BBO/Ia-BbIBO/IA;

- IPUHLIUIIBI TOCTPOCHHUSI MHOTOIPOLIECCOPHBIX M KJIACTEPHBIX BHIYUCIUTENBHBIX CHCTEM;

- COBpPEMEHHbIC TEXHHYECKHE M TIPOrpaMMHBIE CPEICTBA B3aMMOICHUCTBHA C BBIYHCIMTEIBHBIM
KOMILIEKCOM.

yMeThb:



- IPOBOJUTH aHAIN3 HOBOH MH(OPMALIUU O KOMIIBIOTEPAX Pa3HbIX apXUTEKTYP;
- BBIOMpATh MPU MIPOSKTUPOBAHUN MHUKPOIIPOLIECCOPHBIX CHCTEM YPOBEHb OPTaHM3alluU BHIYHUCICHHUN B
3aBHCHMOCTH OT KJlacca peliaeMbIX 3ajad;
- OpPUCHTHPOBATbCS B OLIEHKE MHOXKECTBA KPHUTEPHUEB IPH BHIOOpE KOHKPETHOM apXHUTEKTypHOU
1aTOpMBbI M CUCTEMBI KOMaH/;
- OIleHUBaTh COAJAHCHPOBAHHOCTH BPEMEH HCIOJHEHMS pa3IM4YHbIX KOMAaHA IpHU MOCTPOCHHUU
KOHBEHEPOB UCIIOIIHUTEIBHBIX TPAKTOB MUKPOIPOLIECCOPa;
- CPaBHHUBATH 3aTPAThl HA TIOCTPOEHHE TOTO WJIM MHOTO OJIOKa MUKPOIIPOIIECCcopa;
- BBIOMpATh METO/IbI OPraHNU3aLUH YIPABICHNUS B MUKPOIPOIIECCOPHBIX CHCTEMAX;
- CTPOUTH CTPYKTYPBI K3IL-TIaMATEH JIJIs1 XpaHEHUs] KOMaH U JaHHBIX;
- IIOJIb30BATHCS PA3IMUHBIMU criocobamu odecrieueHus 3PpPEeKTUBHOCTH HEPAPXUU TAMSTH;
- BbIOMpAaTh CTPYKTYpPY M XapaKT€PUCTHKH MHKPOIPOIECCOPHOTO Habopa sl BBIYMCIUTEIBHBIX
CHCTEM Pa3IUYHOrO HA3HAYCHHUS;
- BCTpauBaTh B CTPYKTYPY MUKpPOIIPOLIECCOPOB OTJIAJ0UHbIE U IUAarHOCTUYECKUE CPENICTBA.
BJIaJeTh:
- MeToAaMH BBIOOpa 3IEMEHTHOW 0a3bl Uil MOCTPOCHUS Pa3lUYHBIX apXUTEKTYP BBIYHCIMTEIBbHBIX
CpPEICTB;
- METOIaMU OLEHKH MPOU3BOAUTEIEHOCTH MUKPOIIPOLIECCOPOB M MUKPOIIPOLIECCOPHBIX CUCTEM;
- TEXHOJIOTHEH NMPOEKTUPOBAHMS MUKPOIIPOIIECCOpa C YIETOM BHIOPAHHBIX XapaKTEPUCTHUK;
- MEXaHMW3MaMH OITUMH3AlMM KOHBEHepa BBHIMOJIHEHUS KOMAaHHA sl MOJIYYCHHS MaKCUMAIbHOU
CTEIIEHU paclapaljieInBaHusl OIlepaLui.

3. IlepeyeHb THNOBLIX (IIPMMEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
[TepeueHb THIOBBIX (TPUMEPHBIX) BOIPOCOB, 3aJaHUI U TEM ISl TOATOTOBKHU K TEKYIIEMY KOHTPOJIIO.

1. Ipunauun 3M B noctpoernu MuHu-OBM
2. TlepBbie Mukporporeccops! hupmsr Intel

3. CemaHTHYECKHI pa3pbIB B apxuTekType cucreMbl koMana CISC-apxutekrypsl (Ha nmpumepe 9BM
VAX)

ApxuTeKTypa ynpapieHUs] OT KOMAH U OT TaHHBIX
Knaccuukanus Onuna

3akoH Amaaiia

KongeiiepHbie BEIYUCICHUS

® N R

[Tapannenusm KoMaHA MEKpPOIpOLECCOpa

9. TexHonOrus MPOESKTUPOBAHHS OONBIINX HHTETPATBHBIX MUKPOCXEM

10. MeTozbl OBBIIEHHS TPOU3BOJUTEIBHOCTH MUKPOIIpoOLiEccopa

11. Opranuzauus OBICTPBIX apU(PMETHUECKUX BHIYUCICHUN

12. Pexumsbl agpecannn MUKponpoueccopoB x86 ¢pupmer Intel

13. Anroputm Tomacyio

14. JlokanbHas u ri1o0anbHas UCTOPHUS YCIOBHBIX MEPEXOA0B B MHUKPOIIPOLIECCOPax
15. ITapannenusM ypoBHS JaHHBIX

16. MeTonb! cokpamienns 00beMa Kojia BHITIOIHAEMON 3a1a41

17. Opranu3zanus uepapxuy NamsTH BEIYUCIUTENBHBIX YCTPOMCTB

18. AccouunarvuBHas NaMsTh

19. BupryanbHas u pusnueckas namsrThb

20. ba3oBble IPUHLHUIIEI KEIIUPOBAHUSA

21. UMA n NUNA apxurexrypa

22. CTpyKTypa BEKTOPHOTO IIpoLeccopa

23. Ctpykrypa rpaguueckoro npoueccopa

24. Crpykrypa npoueccopa data flow

25. Opranuzanusi KOHBEPreHTHOW U THIEPKOHBEPIEHTHOM CTPYKTYPhI BBIYHUCIUTEILHON CHCTEMBI
26. Tunsl THTEPKOHHEKTA B EHTpax 00padOTKU AAHHBIX U CYTIEPIBM

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



Bomnpocsr ans npoenenus anppepeHInpoBaHHOTO 3a4eTa B 7 ceMecTpe:

. IloHsiTHE apXUTEKTYPBHI BHIYNCIUTEIBHOTO CPE/ICTBA

. Kakue cymecTByloT ypOBHHU OpraHU3alMy U pacnapauleIuBaHus BEIYUCICHUI?

. VI3 KaKkux rpymnm KOMaHJ{ COCTOMT CHCTEeMa KOMaH/ COBPEMEHHOTO MHUKpoIIporieccopa?
. OcHoBHbIe uepThl apxutektypsl CISC-mMuxpomnporeccopa.

. Hpuanunst RISC-apxurexrypsl.

. CocraBnsonye Npon3BOAUTEIIEHOCTH BEIYUCIUTEIBHOTO YCTPONCTBA.

. MeTozbl OLIEHKH MTPOU3BOANTEIHLHOCTH.

0 N O L AW~

. MapuipyT npoeKkTHpOoBaHHs MUKPOIIPOLIEccopa.

Ne)

. UTo Takoe nporoTun MUKpoIrpoueccopa?

10. CtpykTypa nepBbIX MHKPOIIPOLIECCOPOB.

11. Crpyxkrypa 32-x pa3psaaubix RISC-muxpormpoueccopos.

12. CtpykTypa CynepKOHBEHEpHOT0 MUKPOIIPOIECCOPA.

13. CtpykTypa cynepcKaIsipHOr0O MUKPOIIpoIieccopa.

14. Ctpykrypa mukpomnpoiieccopa ¢ VLIW-apxuTexTypoi.

15. Opranu3zanysi KOHBEHEpPHBIX BBIUHUCICHHM.

16. TpakT BeIOOpKHM KoMaH[. Kami-namsTh KoMaHI.

17. ®opmarel KOMaH]I U PEKUMBI apecaliii B MHKPOIIPOlieccopax.
18. Metozbl npeArnoaKayKy KOMaH/I.

Bomnpocs! s npoBeieHus 3K3aMeHa B 8 cemecTpe:

. MexaHu3MBI TIpeIcKa3aHusl IIEPEX0JIOB.

. OpraHu3zanus perucTpoBbIX (aijIoB B MUKPOIIPOLIECCOPAX.

. Opranu3zanus ynpasjieHHs B MUKPOITPOLIECCOpaXx.

. MexaHU3MBI TUHAMHYECKOTO MIaHupoBaHus (scoreboarding, reservation station).
. IlepeMeHOBaHUE PETUCTPOB B CYNEPCKASIPHBIX MUKPOIIPOLIECCOPaX.

. MexaHu3M TOYHOTO MPEPhIBAHHUSI.

. Bemmonnenus koman 1 BHe nopsiika BeiOopku (reorder buffer).

0 3O LK AW~

. 3aueM HyXHa vuepapxus namsTu?

9. Opranuzanys 1 XapaKTepUCTHKHU KAII-MaMSTH JaHHBIX.

10. MeTtonbl CHHXKEHUS MPOIEHTa MPOMaxa B KII-MaMSITh.

11. MeToap! yMEHbIIEHUS] BpEMEHH O’KUAAHUS IIPU IIPOMaxXe B K3LI-ITaMSATh.

12. Opranu3zanus KOTepeHTHOCTH MaMSsITH.

13. TIpoTOKOMBI TOIEPKKH KOTEPEHTHOCTH TTaMSITH.

14. HaGop onepanuii Juis paboThl B MHOTOIIPOIIECCOPHOM CUCTEME C TTOIJIEPKKON KOTEPEHTHOCTH.
15. Opranuzanys nepapxuu namstu mno npuniumy MLI

16. Ha3HaueHue 1 XxapakTepUCTUKU YUIICETA B MUKPOIIPOLIECCOPHON CHCTEME.

17. CiocoOblI cBsI3H DIIEMEHTOB B MHKPOIIPOIIECCOPHO CHCTEME.

18. CucteMbl KOMaH/I MUKPOIIPOIIECCOPOB CUTHAIBHOW W MYJIETHMEAMHHON 00pabOTKH.
19. CtpykTypa u cucrema KOMaH]l MUKPOIIPOIIECCOPOB ISl BCTPOEHHBIX TPUMEHEHUN.

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.

1. MexaHu3Mbl IpeCKa3aHus EPEXOI0B.

2. CTpyKTypa U cucTeMa KOMaH]l MUKPOIIPOLIECCOPOB sl BCTPOCHHBIX IPUMEHEHHH.
buner 2.

1. Opranmzanus perucTpoBbiX (HaiioB B MEKPOTIPOIIECCOpax.

2. CucTeMbl KOMaH]] MUKPOTIPOIIECCOPOB CUTHATILHON ¥ MYJIBTUMETUIHON 00paboTKH.

Kpurepun onennBanus



Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
pEIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka oTinyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 33124, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABIsETCS CTYHOCHTY, KOTOpPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

Ok3aMeH U 1 depeHIUPOBaHHbIN 3a4eT MPOBOANUTCS B YCTHOH (opme.

IIpu mpoBemenun 3adera oOydwaromemycs npepocraBmsercs 20 MHUHYT Ha moarotoBky. Ompoc
00ydJaromerocsi mpoBoaUTCs B TedeHue 30 MUHYT.

[Ipu mpoBemeHHMM YCTHOTO SK3aMeHa oOydaromiemycsl IpegocTapisiercs He MeHee 60 MuUHYT Ha
noarotoBky. Ompoc oOywaromierocss Ha YCTHOM JK3aMEHE HE JOJDKEH IPeBBINAaTh JABYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpems mpoBeaeHusi SK3aMeHa W 3adeTa OOy4YalOLIMeCcs] MOTYT IIOJIb30BarbCs MPOTPaMMOi
JHMCILUIIIHHBL



