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: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

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
OCBOCHHUE CTyJICHTAaMH 0a30BBIX 3HAHMH B OONACTH aAPXUTEKTYphl BBIYHUCIHTENBHBIX SACP
COBPEMEHHBIX MUKPOIPOIIECCOPOB W BBIYUCIHUTEILHBIX KOMIUIGKCOB Ha WX OCHOBE, HW3yYCHHC
0COOCHHOCTEW OpTraHU3aI|K, TEXHOJIOTHI IPOSKTUPOBAHUS U METOJIOB OTITUMHU3AIIH.

3agaum AUCHUILUIMHBI
*  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

YK-1 Criocoben oCymiecTBIsTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHPOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3adadu

[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0mactu (cdepe) npodeccHoHaANBHON NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOnTIKanuy, TPOEKTHI) JEATEIIFHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON

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:

- TMPUHIUIHATBHOE YCTPOMCTBO KoHBeiepa ckamsipHbix RISC MukpomporeccopoB Ha mpumepe
npoueccopa MIPS, B ToM umcie KOIMYeCcTBO CTaAMi, B3aWMHBIE KOHQIMKTHI M ONTUMH3ALNN

KOHBEHepa;

- OpUHOUNBL paboThl CyNepcKaspHBIX out-of-order MUKpONpPOLECCOPOB B YacTH ONTHUMHU3ALUHU

KoJIM4ecTBa OJIOKMPOBOK KOHBEiepa;

- mpuHumiel paborsl VLIW wmukpomnporeccopoB, B TOM YHCIE CTaTUYeCKOe IUIAHUPOBAHHE
UCIIOJHEHUS KOMaH[ U CIEKY/ISITUBHOE UCIIOJHEHNE KOMaH];

- IPUHLIUITBI PA0OTHI BEKTOPHBIX MUKPOIIPOLIECCOPOB;

- IPUHLOXNBI OPraHW3allMd MHOTONOTOYHOTO (MYyJIBTHUTPEIOBOTO) BBHIMOJHEHUS KOMaH] KOHBelepamu

COBPEMEHHBIX MUKPOIIPOLIECCOPOB.
YMETh:

- BBIJICNIATH CTa/IUHM KOHBEepa MUKPOIIpoIieccopa UCXOA U3 (PyHKIIMOHAA €r0 COCTaBHbBIX YacTel;

- IPOEKTUPOBATH LIEJIOUUCIICHHBIE U BEIECTBEHHBIE BBIYMCINTEIBHBIC JIEMEHTHI;

- paspemIaTh BO3HUKAIOLINE Ha KOHBeWepe Mpoleccopa KOJUIM3NH MPH AOCTYIE K 00IIeMy pecypcey;

- OIIpENENATh CTaTHYeCKoe M1anupoBanue 111 VLIW nponeccopos;

- 3 QEeKTUBHO BCTABIATH MHOTOIIOTOYHOE HCIIOJHEHHE KOMaHA B KOHBEWEp MHKpPOIPOIECCOPOB

Pa3TUYHBIX APXUTEKTYP.
BJIAJIETh:

- HaBblKaMMU T[MPOCKTUPOBAHHA HCIIOJIHUTCIbHBIX KOHBGerpOB MHKPOIIPOLCCCOPOB C y‘léTOM

BBIOpaHHBIX XapaKTePHCTHK;

- HaBbIKAMH ONTHMHU3AIlMM JUIMHHBI KOHBEWepa W KOJMYecTBa OJIOKMPOBOK KOHBeWepa Ipu
HEOOXOAMMOCTH OTHOBPEMEHHO paboTHI 3aIIPOCOB PA3HOTO THIIA;

- HaBBIKAMHU OINTHMH3AIMH UHAMUYECKOTO IUIAHWPOBAHUS Ha KOHBEWEpaX MHKPONPOILIECCOPOB C
MIOMOMIBIO TEXHOJIOTHH MHOTOITIOTOYHOTO MCIOTHEHHS KOMAaHI;

- HaBBIKAMH YCTPAaHCHUS KOH(IMKTOB M OCOOBIX CHUTyalWii, BO3HUKAIOIIUX Ha KOHBeWepe

MHKPOIIPOIIECCOPOB.

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

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

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
1 Lemnouncnennas apupmeTnra 2 2 2
2 BemecTBennas apupmernxa 2 2 2
3 CkansipHble MUKPOITPOLIECCOPBI 5 5 5
4 CyniepckalisipHble MUKPOIIPOLIECCOPHI 5 5 5
5 Ilepexoas! u peprIBaHUA. 3 3 3
6 MynsTUTpeIHT 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 Ha0opa KOMaHA 2 2 2
11 BexTopHbIe poreccopbl 2 2 2
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cewmectp: 7 (Ocennuii)

1. Llenouncnennas apudmeruka

AnnapaTHaﬂ peain3anusa CTaHAAPTHBIX BBIYUCIUTCIIbHBIX 3JICMCHTOB HCHO‘IHCHCHHOﬁ apI/I(I)MCTI/IKI/I

2. BemecrBennas apupmeTrka

AnnapaTHaﬂ pean3anusd CTaHAAPTHBIX BBIYHUCIIMUTCIBHBIX 3JICMCHTOB BeLL[eCTBeHHOﬁ apI/I(i)MeTI/IKI/I

(cymMmarop, yMHOXKUTEIIb, AETUTEIIb)

3. CxansipHble MUKPOIIPOIIECCOPHI

KonBetiep ckanspHbIX MUKpoIporieccopoB Ha npumepe MIPS. Apxurekrypa Habopa xomang MIPS,
Tunbel KoMaHa. [Ipeanocsuiku KOHBeHepHOH opraHuzanuu npoueccopa. Craaun xonseiiepa MIPS.
Tunel KolM3ui Ha KOHBeepe MUKpornpoueccopa. [Ipocteie meTonsl penienus koiusuid. [Ipocteie
METOJIbI YCOBEPILIEHCTBOBAHUS KOHBEEpa CyNEpPCKaISIPHOTO Ipoleccopa.

4. CynepcKaJiipHble MUKPOTIPOLIECCOPHI

[TpuHIMITBI OpraHU3aLUK CYTIEPCKAIPHBIX Mporieccopos. Ipennockuiku co3nanus, 3pHeKTHBHOCTS.
CrnoxHble MeTonbl paspemeHuss KoHGuKTOB. Scoreboarding. Anroputm Tomacyno. Reservation
Station. [lepenMeHOBaHUE PETUCTPOB.

5. Ilepexoasl U IpEPHIBAHMUSL.

Tumbl 0coOBIX cHUTyalnuil: mepexogsl W mpepbiBanui. OOpaboTka MEPEeXOJ0B B CKAJSIPHBIX U
cylepcKaJsipHbIX npoueccopax. Ilpeackasanue nepexonoB. Pasindnble noaxonsl K IpeAcKa3aHUIO
HEPEXOI0B.

Tumnb! npepriBannii. O6paboOTKa NpephIBaHU.

6. MynbsTUTpEeIUHT



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

7. BBenenue B apxurektypy Intel Itanium

ILP. Otmuuust EPIC ot VLIW. [IpuHIMIB HOCTPOCHUSI 1 OCOOCHHOCTH BBIYHCIUTEIBHBIX PECYPCOB
apxutektypsl Intel Itanium. demmdpanus komana. MHCTpyKUMOHHBIE TPYNIBI 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. MuanM#3aIus IpoBEPOTHOTO KOAA.

9. Ilpenukarel

Omnepanun ¢ mnpeaukatamu. [lapajienpHOe BBIYMCICHHE COCTaBHBIX ycioBui. IIpumeneHue
If-Conversion. Mcnonp3oBanne npenukaroB i nepemenienns kona (Upward u Downward Code
Motion). [Tpo6nema HecOaTaHCUPOBAHHBIX MYTEH UCTIOTHEHUS KOJIA.

10. BekTopHbIe pacuipeHust HaOopa KOMaHI

Bexkropu3zarusi Beiuncienuit. [Ipennocsbuiku pacumpenus HaOopa komasj. Pacmmupenust Habopa
komana SSE. Pacmmpenue nabopa komann AVX.

11. BexTopHBIE TPOLIECCOPHI

[Ipenmockuiky co3maHus BEKTOPHBIX MpolleccopoB. [IpenMyriecTBa BEeKTOPHOTO Habopa KOMaHII.
Lemouku BEKTOPHBIX KOMaH. Mozenu maMsITH JIJIsl BEKTOPHBIX IPOIECCOPOB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

KOMITBIOTEP U MYJIBTUMENNHHOE 000pynoBaHKE (IPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ApXUTeKTypa KOMITbIOTEpa U IPOCKTHPOBAHUE KOMITBIOTEPHBIX crcTeM [Teker] : [yue6. mocobue mmst
By30B] / [I. Ilarrepcon, JIx. Xenneccu ; [nep. ¢ aurnt. H. Bunpanacknii] .— 4-e uzg. — CII0. : [Tutep,
2012 — 784 c.
2. KomnsrorepHas apxurektypa. Kommuectsennsiit mogxon [Tekct] : [yue0. mocobue nis By3oB] / JIx.
Xenneccu, /. [lattepcon ; mep. ¢ anmi. M. B. Tapanuesoit ; nog pexa. A. K. Kuma .— 5-e u3g. — M. :
TEXHOC®EPA, 2016 .— 936 c.

JomnonHutensHas auTeparypa

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

2. ApxuTeKTypa KOMIbIOTepoB 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 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha IeKIIMOHHBIX 3aHATHSX HCIIONB3YOTCS MYJTBTUMEIUIHBIC TEXHOIOTHH, BKITIOUAs ICMOHCTPALIHIO
npeserranuii (Microsoft PowerPoint).

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PEIYIBTATC U3YUCHUA NUCHUIUIMHBI CTYACHT JOJI2KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuana (1o yueOHOM 1 HaydHOU JIUTEPaType);

— TMOJITOTOBKY K UG GEPEHIIUNPOBAHHOMY 3a4ETYy.

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

Baxno ILO6I/ITLCH IOHHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



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

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,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

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

[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 pesynsrate u3yueHMsT ~AMCHUILIMHBI
MHUKPOIIPOLIECCOPOBY» 00yUYAIOUIUICS JOIKEH:

3HAThb:

«ApxutexTypa

BBIYUCIIMTCIIBHBIX AA€p COBPEMCHHBIX

- TMPUHIUIHATBHOE YCTPOHCTBO KoHBeiepa ckamsipHbix RISC MukpomporeccopoB Ha mnpumepe
npoueccopa MIPS, B ToM umcie KoIWYecTBO CTaAMi, B3aMMHBIE KOHQJIMKTHI M ONTHMH3ALNN

KOHBEHepa;

- OpUHOUNBL paboThl CyNepcKaspHBIX out-of-order MUKpONpPOLECCOPOB B YacTH ONTHUMHU3ALUHU

KoJIM4ecTBa OJIOKMPOBOK KOHBEiepa;

- mpuHumiel paborsl VLIW wmukponporeccopoB, B TOM YHCIE CTaTWYeCKoe IUIAHUPOBAHHE
UCIIOJHEHUS KOMaH[ U CIEKY/ISITUBHOE UCIIOJHEHNUE KOMaH];

- IPUHLIUITBI PA0OTHI BEKTOPHBIX MUKPOIIPOLIECCOPOB;

- IPUHLOMIBI OPraHU3allMd MHOTONOTOYHOTO (MYyJIBTHUTPEIOBOTO) BBHIMOJHEHUS KOMaH] KOHBelepamu

COBPEMEHHBIX MUKPOIIPOLIECCOPOB.
yMeThb:




- BBLACTISITH CTAANK KOHBEHepa MUKPONpoLeccopa UcXois U3 (yHKIMOHAJA €r0 COCTaBHBIX YacTew;
- IPOEKTUPOBATh LIEJIOYUCICHHBIE U BEIIECTBEHHBIEC BEIUUCIUTENBHBIE 3JIEMEHTHI;
- paspeliaTh BOZHUKAIOLINE HAa KOHBEepe npoueccopa KOJUIM3HH ITPU AOCTYIIE K 00IIeMy pecypcey;
- OIIPEAENTh CTaTUYECKOE IIanupoBanue it VLIW npoueccopos;
- 3((}eKTUBHO BCTaBIATh MHOTOIIOTOYHOE HCIOJIHEHHWE KOMaHJ B KOHBEHEp MHUKPOIPOLECCOPOB
pa3IMUYHBIX apXUTEKTYP.

BJIaJeTh:
- HaBbIKAMU [IPOEKTUPOBAHMS HUCIOJHUTEIIBHBIX KOHBEHEPOB MMKPOIPOLECCOPOB C  Y4ETOM
BBIOPaHHBIX XapaKTEPUCTHUK;
- HaBbIKAMH ONTHMHU3AIlMM JUIMHHBI KOHBeHepa M KoindecTBa OJIOKMPOBOK KOHBeWepa Ipu
HE0OXOAMMOCTH OJHOBPEMEHHOM padOThI 3aIIPOCOB Pa3HOTO THUIIA;
- HaBbIKAMHU ONTHMU3ALMU AMHAMUYECKOIO IUIAHMPOBAHUS Ha KOHBEWMepax MHUKPOIIPOLECCOPOB C
[TOMOUIBIO0 TEXHOJIOTHH MHOTOIIOTOYHOTO UCIIOJTHEHUS KOMaHJ;
- HaBBIKAMHM YCTPAaHEHUS KOH(UIMKTOB M OCOOBIX CHTyallWil, BO3HUKAIOIIMX Ha KOHBeWepe
MUKPOIIPOLECCOPOB.

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

Apxutektypa Habopa komann RISC-V.

Scoreboarding.

Anropurm Tomacyio.

Breouepennoe ncnomHeHue komana B koaseiiepe ¢ ROB.
OO0uwmii puznueckuit perucTpoBblid (hai.

S

CrexynaTuBHOE U TpeanKaTHoe ucnonHenue komaua B EPIC.
[TepeyeHb TUIIOBBIX BOMPOCOB ISl HOATOTOBKHU K TEKYIIEMY KOHTPOIIIO

1. Apxurektypa Habopa xomann. PasHuna Mexay MOHATHAMHU ‘‘apXuTeKTypa Habopa KoMaHn H
“MUKpPOAPXHUTEKTYpa”.

2. Ipumeps! paznuunsix AHK u ux peanuzarnmii.
3. Apxwurekrypa Habopa komana RISC-V.

4. Opranu3anys UCIIOJIHEHUS] KOMaH]| B CKAJIIPHOM IIpoueccope. Tuilbl KoOMaHA U CTalud UCIIOJHEHHUS.
Konseiiep ckanspHBIX POLIECCOPOB.

5. JBovyHble W JecATHYHBIE (QOpMaThl MPEACTaBICHUS YHCEN C IJIaBalomed 3aIsiTou.
[enopmanu3zoBanHble unciia. McknrounrtenbHble cutyanuu 1 NaN.

6. AnroputMm byTta. YcTpoiicTBa BEelIEeCTBEHHOTO CIIOKEHUS, YMHOXKEHUS, eieHus, FMA.

7. Komnmumsun B KoHBelepe CKaJIIpHOro Ipoueccopa. IIpocTble MeTOnbl UX pa3pelleHusi: OCTaHOBKA
KOHBelepa, OalinaccupoBanue, delay-cioThl.

8. IlpepwiBanus. Tumbl mpepsiBaHuil W ux o0paboTka. HeoOxommmble H3MEHEHUS KOHBelepa
Ipoueccopa.

9. Jlunamuueckoe ruianupoBanne. Cxema Scoreboarding.

10. Bueouepennoe ucnonnenre komau. [lepeumeHoBanne perucTpoB u anroputM Tomacyso.

11. TlepeumenoBanue peructpoB W Reorder buffer. Ilommepkka tounbIXx mpepsiBanuii B 000
IIPOLECCOPE.

12. Data-in-ROB 00O nu3zaiin

13. Unified Physical Register File.

14. JlnnamMuueckoe npeackazanue nepexonos. BHT n BTB.

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

16. CriexynsituBHOE ncnonHeHne komana B OoO mpoueccope. [leiicTBus, coBepuiaeMbie IPH HEBEPHOM
IpeCKa3aHuM Iepexoa.

17. Superscalar.

18. Multithreading. Pa3nuuyHble BHJBI MHOTOIIOTOYHOTO BBHIMOJHEHUS KoMaHA. [IpwHIUTIBI
TUTAHUPOBAaHHS KOMaH B MHOTOITIOTOYHBIX KOHBElepax.

19. OcobeHHOCTH apXUTEKTYPBI C LIMPOKUM KOMaHAHBIM CJIOBOM, IPEUMYLIECTBA U HEJOCTATKH.
20. Otmmaus EPIC ot VLIW.

21. CunexynaruBaoe ucnonaenune komaun B EPIC: control speculation u data speculation.

22. [NapannensHoe Bbruucienue ycinosuii B EPIC. IIpenukarsr.



23. Bekropuzanus Beraucienuii. [Ipeanoceuiku pacmmpenvst HA0opa KOMaH/I.
24. Pacmmpenus nabopa komana SSE n AVX.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4H AU PepeHIIMPOBAHHOTO 3auéTa:

1) BeuucinurtensHas — yoruka.  Llenmouncnennas — apudmeTrnka.  AnmapartHas — peaju3alus
BBIYUCIIUTENIbHBIX 3JIEMEHTOB.

2) BeruncaurensHas goruka. BemectBennas apupmernka. AnmnaparHas peaau3anus BHIYACINTEIbHbBIX
3JIEMEHTOB (CyMMAaTOPOB, YMHOXKUTEIICH, IECIUTEIICH).

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

4) KoHBeliepHasi opranusaiiysi MUKpoIpolieccopoB. [IpenmyiecTBa OTHOCUTEIHHO OECKOHBEHEPHOI
OpraHu3aliy MUKPOIIPOLIECCOPOB.

5) Konseliep ckaisipbix MukpomnpoueccopoB Ha npumepe MIPS. Ilpeanocesuiku. Craauu. Turmsl
KOMaHJI.

6) AnmaparHasi opranu3zaius Koueeriepa MIPS.

7) Tunbel KoMIW3WK, BO3HUKAIOIIME Ha KOHBeHepe MHKporpoueccopa. IIpocTeie MeTomsl ux
paspewenus. OcraHoBka KoHBeiiepa. baiinaccupoBanue.

8) BapuaHThl yCOBEpLICHCTBOBaHMS KOHBEWEpa CKaJSIpHBIX THpoueccopoB. CymnepcKasipHbie
IIPOLIECCOPBI.

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

10) IlepenmenoBanue peructpoB. AnroputM Tomacyio.

11) Tumbl 0COOBIX CHTyalWi: mepexoisl U mpepbiBaHus. OOIMe TPUHIMIBI 00paOOTKHA OCOOBIX
CUTyaluH.

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

13) Ilpeacka3zanus niepexomoB. Pa3nuuHbIe MOIXOMBI K TMPEACKA3aHUIO TiepexonoB. JlelicTBus,
COBEpIIaeMble IPU HEBEPHOM IpeicKa3zaHuu mepexoma. HeoOxommmble H3MEHEHUs KOHBeiepa
MHUKpOIIpOLeccopa Ui MpeAcKa3zaHus 1 00pabOTKU epeXoa0B.

14) Mynsrutpeausr. Pa3nuyHble BUABI MHOTOIOTOYHOTO BBIMOJIHEHWS KoMmaHxd. [IpuHOmIBI
IUTAHUPOBAHMsI KOMaHJ B MHOTOIIOTOYHBIX KOHBEHepax.

15) EPIC. OcobeHHocTr apXHTEKTyphl, peumMyiectBa U Hepocrarku. ILP. Otmuuns EPIC ot VLIW.
Hemmdpanus komana. MHCTPyKIMOHHBIE TPYIIIBI U 3aBUCUMOCTH MEXIY KOMaHIAMH.

16) CraTnueckoe pacipeesieHue BEIYUCIUTENbHBIX PECYPCOB.

17) CriekynsaTiBHOE UCTIONHEHHE KOMaH . [ Ipenukarsl.

18) HaxmagHple pacxogpl NPH MHOTONOTOYHOM HCIIONHEHMHM KoMaHz. llpumep miaHupoBaHUs
KOHBEWepa ¢ NONAEPKKOW MYJIETUTPEAUHTA.

19) Bekropu3zanus Beraucnenuid. [Ipeanocsiiku pacimupenus: Habopa komanj. Pacmmpenus Habopa
komana SSE. Pacmmpenue nabopa komann AVX.

20) IIpeanockuiky co3AaHUsl BEKTOPHBIX IpoleccopoB. [IpenmymiecTBa BeKTOpHOTO Habopa KOMaHI.
Ienouku BeKTOpHBIX KoMaH[. Mozeny naMsaTH Ui BEKTOPHBIX IIPOLECCOPOB.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX Ha MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.



OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIW B PCIICHUHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka yIOBIETBOPHUTENBbHO (4) BBICTABISICTCA  CTYICHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYICHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHKa HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISECTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyIOBIETBOPUTENbHO (1) BBICTABISCTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[lpu mpoBemenun 3adera oOydaromemycs npenocraBisercs 20 MHHYT Ha MOArOTOBKY. Ompoc
o0ydJaromerocss mpoBoauTCs B TedeHre 30 MUHYT.

Bo BpCEMs IIPOBCACHUS 3a4CTa 06yan0mHecsI MOTYT ITOJIb30BAaTbhCA nporpaMMoﬁ JAUCIMITIIMHBI.



