o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
ApXHUTEKTYypa BBIYUCIUTENBHBIX CHCTEM
Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIG TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

KYpC:
KBaJIupuKAIMSL:

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MepcrneKTUBHBIX BEIYUCIUTEIBHBIX TEXHOIOTHIA
4

OaxanaBp

Cemectpbl, (hopMBI TPOMEKYTOUHON aTTECTALMH:

7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: I1.B. KprokoB, acCUCTEHT

[Iporpamma obcyxieHa Ha 3acefjanny Kadenpa MepcleKTUBHBIX BBIYUCIUTENBHBIX TexHOmorui 16.05.2023



AHHOTANMA

OO030pHBIIl Kypc OpraHu3alil COBPEMEHHBIX BBIYUCIWTEIBHBIX CHUCTEM, OXBATBHIBAIOLIMNA apXUTEKTYpY
nporeccopa o0IIero Ha3HAuYCHU: OPTaHU3ALMI0 CUCTEM KOMaH/I, IIIMH yNpaBiIeHus U JaHHbIX, AJIY, namsaTu,
uHTep(eiicoB BBONA-BBIBOJA, BHUPTYalbHYIO MNaMsTh, KOHBeHepu3aluio. PaccMaTpuBaloTcsi cOBpeMEHHBIE
MHOT'OIIOTOYHbIE, TpadUuecKue CHUCTEMBI, YCKOPUTEIH, M METOIbl MX OpraHM3allil B CBEpXOOoJbIINE

BBIYHCIUTCIIBHBIC CHCTEMBI.
1. leau u 3apauu

Meap AUCUMNIMHBI

CdopmupoBarh TEOpETHYECKHE M MPAKTHUECKUE 3HAHMS B OPTaHM3AaLUU BBIYUCIUTEIBHBIX CHCTEM,
METO/IOJIOTUH WX HPOCKTHPOBAHUS, aHAJIM3a MPOU3BOAUTEIBHOCTH M HHEPIONOTPEOSCHHS, a TaKkKe
JaTh HaBBIKA ONTHMHU3AIMU IIPOTPAMMHOTO 00€CIIEYeHNUS 110/l BBIYNCIUTEIbHBIE CHCTEMBI.

3agauu AU CHUILIHHBI

- HSy‘II/ITB TCOPECTUUCCKUC OCHOBBI OpraHU3allii BBIYUCIUTCIBHBIX CUCTEM,

- O3HAKOMUTHCA C CYIIECTBYHOIUMHA criocobamu OpraHnu3alu BbIYUCIHUTEIIbHBIX CUCTEM, U3YUUTH UX

JOCTOMHCTBA U HEAOCTATKMH,

- OBJIAICTh HABBIKAMHU aHaJin3a MPOU3BOAUTCIBHOCTU BBIYUCIHUTCIBHBIX CUCTCM, UX ONTUMHU3ALIUU HaA

0aze pe3ysbTaToB aHAIH3A.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

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

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

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

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3Bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH

TTAVTIITIT 1A AATTATTADATITNG 11 IV armnnAaTioarn

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MIK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




ﬂu] T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATB!
- OCHOBHBIE IPUHLIUITBI OPraHU3aLUHN BBIYUCIUTEIBHBIX CUCTEM;
- OCHOBHBIE CYIIECTBYIOIINE CIIOCOOBI OPTaHM3AaLUU BBIYMCIUTEIBHBIX CHUCTEM, MX KIacCHU(HKAIUIO,
CBOICTBA U JUaNa3oHbl IPUMEHUMOCTH;
- OCHOBHbIE [TOHATUS U XapaKTEPUCTUKHU BBIYUCIUTEIbHBIX CUCTEM U UX B3aUMOCBS3b.

YMETb:

- Hcnonp3oBaTh IOJNy4YEHHBIE TEOPETHUECKHME M MPAKTUYECKHE 3HAHMS JUI  aHaJIHA3a

(YHKIIMOHAJIBHOCTH, MPOU3BOJUTEIBHOCTH, SHEPronoTpeONeHnss M CTOMMOCTH BBIYHMCINTEIBHBIX

CHUCTEM;

- BbIOMpATh ONTHUMAJbHBIE APXUTEKTYPHBIE M MUKPOAPXUTEKTYpHBIC PEIICHMS, YIOBICTBOPSIOIINE

TpeOOBaHMAM NIOCTABICHHOM 3a/1a4u;

- IIpeJy1ararh annaparHble U IporpaMMHbIE ONTUMU3ALNN CYIIECTBYIOIUX BbIUUCIUTEIBHBIX CUCTEM.
BJIAJIETh:

- OCHOBHBIMHU ITOHATUSIMU IPOEKTUPOBAHUS U AHAJIN3a BBIUMCIIUTENIBHBIX CUCTEM;

- HaBBIKAMH CaMOCTOSATEIBHOTO U3yYEHUS U UCCIIEOBAHNS BBIYMCIUTEIBHBIX CUCTEM;

- HaBblKaMH paboTel ¢ cucreMod komann RISC-V, cpenctBamui mporpaMMHOTO MOJIEIUPOBAHUS

ApPXUTEKTYPHI.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

BrrunciurenpHbIe CHCTEMBI KaK TIPeaMET
1 hcclieqoBanusa. ba3oBble MOHATHSI | 4 3
HaIPaBIICHUS UCCIICIOBAHMIA.

ApPXUTEKTYpBI CUCTEMBI KOMaHJ,

2 6 4
OCHOBHBIC peaj3aliu

3 MukpoapxuTeKkTypa KOHBEHEPHBIX 3 4
MHKPOIIPOLIECCOPOB

4 Iloncucrema naMsiTé U BBOJIA-BBIBOJA 12 4

5 [Tapannenusm Ha ypoBHE KOMaH]] 14 12

6 [Tapannenusm Ha ypOBHE MTOTOKOB 10 10

BrruncnurenbHbIe CHCTEMBI KakK MpeaMeT
7 hcciaenoBaHus. basoBble IMOHATHA U 6 8
HaIpaBIIEHUS UCCIIETOBAHMIA.

Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

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




Cemectp: 7 (OceHHwmii)

1. BpuncnuTenbHble CHUCTEMBI KaK MpPEAMET HUCCleqoBaHMs. ba3oBble MOHATHS W HaIpPaBICHUA
HUCCIENOBAaHUMN.

BrrunciurenpHple CHCTEMBI Kak TpenMeT ucciemoBaHus. Mcropuueckuit odepk. OmpeneneHue
MPOU3BOIUTEILHOCT, METOJBI U3MEpeHUsl. 3akoH Amaana. DinemenTHas 6aza. TenpeHuu B 001acTh
MHKPOIIPOLECCOPOB:  CTENEHb HWHTErpalluy, IUIOMIAadb HAa KPUCTAJUJIE, TaKTOBas 4acToTa,
MPOU3BOIUTENLHOCTD, SHEPToNnoTpedieHne, Hae)KHOCTh, CTOUMOCTb.

2. ApXHUTEKTYpBbI CUCTEMBI KOMaHJ], OCHOBHBIE peann3aIiiui

ApxuTekTypbl cucteMbl KoMaHJ. CTpyKTypa KOMaH[bl. MHOToaapecHble U OAHOAJAPECHBIE CUCTEMBI
komaHa. besampecnas cuctema komana. Crek Ui BbIUMCIEHHUS BblpakeHHil. CrocoOsl
aapecannn.RISC u CISC cucremsl. Cucrema xomana RISC-V. Ilpocrelinne BbIYHCTUTENbHbBIE
MamuHbel. TpakT ynpaBieHusS M TPakT [OAaHHBIX. BBIYUCINTENBHBIE CHUCTEMBI C MHKPOKOAOM.
[IpouenypHbIil MEXaHU3M.

[TonsiTue npouenypsl. TpeboBanue k mpoueaypHoMy Mexanusmy. CriocoObt

nepeaayy napaMeTpoB ¥ Bo3Bpar 3HaueHus. Onucarens IpoLeypsl, BEI30B U BO3BpaT. PekypcuBHBIN

BBI30B IIPOLIEYPHI.
3. MukpoapXxuTeKkTypa KOHBEHEPHBIX MUKPOIIPOIIECCOPOB

OcHOBHbIE NMPUHIMIBI KOHBeHepu3anuu. DPPeKTuBHOCTh KoHBeWepa. KOH(IMKTEI 1Mo IaHHBIM U
MeToabl ux paspemieHus. KoHQuUKTE 1o pecypcam M MeToabl ux paspemeHus. KoHGuUKTe 10
yIpaBieHU0. BiusiHMe YCIOBHBIX IIE€peXOJ0B Ha IIPOU3BOAUTENILHOCTb KOHBelepa. OCHOBHbIE
METOJBI ITPEICKAa3aHMs YCIOBHBIX NepexofoB. [IpennkaTHoe UCTIONHEHNE.

4. HO):[CI/ICTeMa IIaMsTH U BBOJA-BbIBOJa

Opranmzauus omneparuBHoi mamsatd (DDR). Ilonstue «Oapbepa mamsitu». [IpocTpancTBeHHas u
BpEMEHHAsl JIOKaJIbHOCTh. KalI-mamsaTh, HNpuHIUIBL €€ OpraHu3aluu. AJIOpUTMBl 3aMELICHUS
naHHbIX. MaremaTtnyeckasi Monenb 3PQPEKTUBHOCTH KAUI-NAMITH. MHOTOypOBHEBasl KAII-TIAMSTh.
MeTtoasl npeaBapuUTENbHOW TOAKAYKM JAHHBIX B TOAcHcTeMy Kdamied. KorepeHTHOCTh KiIIew.
[IpoTokonbl oOecrieueHns KOrepeTHOCTH. ATmaparHasi MOAJepXKa NMPUMHUTUBOB CHHXPOHU3ALIUU.
Heob6xoauMocTh BBeleHHS BHPTYalbHOW HaMATH. ANMaparHas MOAJEpPKKAa BHUPTYaJbHOW HaMATH.
Opranmzauusa Tabnun Tpancasiuuu. CtpaHuuHoe accoumatuBHoe 3Y. BupryanbHas namsTb IS
OONBIINX aIPECHBIX MIPOCTPAHCTB.

Cemecrtp: 8 (Becennuit)
5. ITapannenusM Ha ypOBHE KOMaH[

HctuHHbIE M JOXKHBIE 3aBUCUMOCTH 1O AaHHbIM. CIOXHBIA ciydyail koHBedepuzauuu. [Ipunnun
AMHAMHUYecKoro IuiaHupoBaHusi. CxopOopa. Anroputm Tomacyno. BaeouepenHoe ucrnonHeHne
komaHa. IlepeumenoBanue peructpoB. Ouepeab BBIIOJNHEHUS M TOYHOE IHpPEpHIBAHHE.
BoccranoBnenune nocie ommOOK HpesackazaHusd. BHeouepenHoe MCHONHEHHE 3alpoOCOB K MaMATH,
apxurektypa load/store. Ilpenckazanue 3aBuUCMMOCTEH MEXAY KOMaHIaMH. ApPXHUTEKTypa
CBEPXINHHOIO KOMaHIHOTO coBa (VLIW). IIporpammuas KOHBeHepu3anusl.
BexropHo-koHBeHEpHBIE TPOLECCOPHI. 3alleTJIeHHe BEKTOPOB.

6. Ilapannennsm Ha ypoBHE IOTOKOB

CuMMeETpUYHbIE  MHOTONPOLIECCOPHBIE  CHUCTEMBL.  MacCHUBHO-NApajUIENbHbIE  CTPYKTYPHI.
MHorosiiepHbie

MHKporporeccopbl. OIHOBpeMEHHasi MHOTOIOTOYHOCTh. BBeneHne B rpaduueckue mporeccopsl.
OcHOBHBIE 3a7]a41, peniaeMble B rpaduueckux conpoueccopax. OpraHuzanusi IOTOKOB KOMaH[ U



TAHHBIX B TpaUueckoM colporeccope. ApXHUTEKTypa ammapaTHbIX yckopureinel. ['ereporeHHsle
CHCTeMBI. ATIapaTHas IoIeP’KKa BUPTYaTH3aLUH.

7. BbluuCIUTENBHBIE CHUCTEMBI KaK MPEAMET HCCIENOBaHUA. ba3oBble MOHATHA W HaNpaBICHUS
HCCIeI0BaHUM.

Mertozbl cokpaieHus sHepronorpednenns. Beenenue B apxuTekrypy nara-neHTpoB. CoBpeMeHHbIE
HaIlPaBJICHUS UCCIIETOBAHMM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

YueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIETHMEAHAIIPOESKTOPOM 1 DKPAHOM.
[Tepconansrass OBM 1151 BBITTOTHEHUS JOMAIITHUX 3a]JaHUH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. ApXUTeKTypa KOMITbIOTEpa U POCKTHPOBAHUE KOMITBIOTEPHBIX crcTeM [Teker] : [yue6. mocobue amst
By30B] / [I. Ilarrepcon, JIx. Xenneccu ; [nep. ¢ aurnit. H. Bunpanacknii] .— 4-e uzg. — CII0. : [Tutep,
2012 .— 784 c.
2. Apxutektypa komnbiorepa [Tekct] : [yue0. mocobue st By3oB] / 3. TanenOaym, T. OctuH ; [miep. ¢
aum. E. MarseeB] .— 6-¢ u3n. — CIIO. : [Tutep, 2014 .— 816 ¢
3. 3. Shen J., Lipasti M. Modern Processor Design: Fundamentals of Superscalar Processors. —
Dubuque, TA, USA: McGraw-Hill Companies, Inc. 2005

JlomonHuTenpHas IUTEpaTypa
1. Hennessy J. L., Patterson D. A. Computer Architecture: A Quantative Approach. — 5th edition —
San Francisco, CA, USA: Elsevier Science, 2011.
2. D. Harris S. Harris Digital Design and Computer Architecture, 2nd edition — 2013
3. Rogers, T. G., Aamodt, T. M., Fung, W. W. L. General-Purpose Graphics Processor Architectures.
— Switzerland: Springer International Publishing, 2022.
4. Clidaras, J., Barroso, L. A. The Datacenter as a Computer: An Introduction to the Design of
Warehouse-Scale Machines, Second Edition. — Switzerland: Springer International Publishing, 2022.

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

Kypc Berkeley CS252: https://inst.eecs.berkeley.edu/~cs152/sp23
Kypc Princeton ELE/COS 475: http://eleclass.princeton.edu/classes/ele475/fall_2016/doku.php
— Marepuanst ETH Zurich: https://www.youtube.com/c/OnurMutluLectures/videos

— RISC-V ISA:
https://github.com/riscv/riscv-isa-manual/releases/download/Ratified-IMAFDQC/riscv-spec-20191213

.pdf

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mponecce camocTosTensHON padoThl 00ydaromuxcs npeanosaraeTcs uenois3zopanue OC Linux u
MPOrPaMMHBIX CPECTB paboThI ¢ si3bIKoM accembiepa RISC-V, a Tak ke si3pIkaMu BEICOKOTO YpoBHS C
n C++

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Yeneninoe ocBoeHHE Kypca TpeOyeT HanpspDKEHHONW caMOCTOATENbHOM paboThl cTtyneHTa. B mporpamme



Kypca MpUBEICHO MHHHMAJIbHO HEOOXOAMMOE BpeMsi [uii paboThl CTYIACHTa HaJ TEMOWM.
CamocrosTenpHas

pabora BkIto4aeT B ceOst:

— IIpopaboTKy y4eOHOro Marepuaa 1o KOHCIIEKTaM JICKIHH, y9eOHOW 1 HaydYHOH JTUTepaType.
— UreHue JONOIHUTEIBHBIX HCTOYHIKOB 3HaHHI, B TOM YUCIIE HA HHOCTPAHHOM SI3BIKE.

— ITonrotoBKy BOIPOCOB MPEMOAABaTEISIM U ACCHCTECHTaM.

— CBOEBPEMEHHOE M CAMOCTOSITEIPHOE BBIMOJIHCHUE JOMAITHUX TEOPETUYECKUX M MPAKTHICCKUX
3aJaHni.

Pexomenayercss oOpamare BHUMaHHE Ha NPHYUHBI, [IPUBEAIINE K H300PETEHUIO PacCMaTpPHBAEMBIX
METO/IOB U MTOJXO0B, MX CHJIbHBIC U ca0ble CTOPOHHI,

CBOGBpeMGHHOG M Ka4€CTBEHHOC BBINOJIHEHHE CAMOCTOSITCIIFHOM pa6OTBI CHOCO6CTByeT YCIICITHOMY.



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
kadempa mepcrneKTUBHBIX BEIYUCIUTEIBHBIX TEXHOIOTHIA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

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

8 (BeceHHHUI) - DK3aMeH

Pa3paborunk: IL.B. KprokoB, acCUCTEHT



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 pesynbrare n3yueHus AUCHMIUIMHBI K APXUTEKTYpa BBIYUCIUTEIBHBIX CUCTEM) 00YyHaIOIINUICS JOIKEH:

3HATb:

- OCHOBHEIE MPUHIOUIIBI OPraHu3ali BbIYHUCIIUTCIBHBIX CUCTCM,
- OCHOBHBIC CYHICCTBYIOIIUC CIIOCOOBI OopraHu3alliid BbBIYHUCIIMTCIBHBIX CUCTCM, HUX Knaccmbm(aumo,

CBOICTBA U IMAIIa30HbI IIPUMEHUMOCTH,

- OCHOBHBIC ITIOHATHA U XapPAKTCPUCTUKHU BBIYHUCIUTCIIbHBIX CUCTEM U UX B3aUMOCBA3b.

yMeTh:

- Hcnionp3oBarh IMOJIYYCHHBIC

TCOPETUUCCKHUC 44

IIPaKTUYCCKUEC 3HaHUuA JUIA aHaJIm3a

(bYHKI_H/IOHaJIBHOCTI/I, OpOU3BOAUTCIBHOCTH, 3HepFOHOTpe6JIGHI/I$I 1N CTOMMOCTH BbIYHCIIUTCIIBHBIX

CHCTEM;

- BBI6I/IpaTI) ONTUMAJIBHBIC APXHUTCKTYPHBIC U MHUKPOAPXHUTCKTYPHBLIC PCHICHUA, YAOBJICTBOPAIOIIUC

TpeOOBaHUAM MIOCTABIICHHOM 3a]1a4uu;

- Opeajiaratb anmapaTHbiC U IMIPOrpaMMHBIC ONITUMU3AIIUN CYHICCTBYIOIIUX BhIYUCIUTCIIBHBIX CUCTCM.

BJIaJd€Th:




- OCHOBHBIMHU ITOHATUSMU IPOEKTUPOBAHUS U AHAJIN3a BBIUUCIIUTENIBHBIX CUCTEM;

- HaBBIKAMH CaMOCTOATEIBHOTO U3yYEHUS U UCCIIEOBAHNS BBIYMCIUTENBHBIX CUCTEM;

- HaBblKaMH paboTel ¢ cucreMod komanj RISC-V, cpencTtBamu mporpaMMHOTO MOJIEIUPOBAHUS
ApPXUTEKTYPHI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepHBIe TEMbI JOMAIIHUX SaﬂaHHﬁZ

1. Hamucare pexypcuBnyto ¢ynkumuoo Ha RISC-V accembnepe, koropas, Hampumep, BBIYUCISET
BBIpa)XEHHUE, 3aMMCaHHOE B 00OPaTHOH MOJIbCKOW 3aIiCh.

2. CpaBHUTb MOJENM TPEACKa3aTeNsl MEepexXol0B B CHUMYISATOpPE HA pas3HbIX acceMONEpHBIX
mporpammax.

3. HccnenoBarh CBOMCTBA K3IIEH HA CBOEM KOMITBIOTEPE C MOMOIIBI0 C++ IporpaMmel.

4. CpaBHHTHh TPOU3BOIUTEIHHOCTh PAa3HBIX CIIOCOOOB BHEOYEPETHOTO HCIONHEHUS KOMaH C
MOMOIILI0 MEXaHUCTUYECKON MOIEITH

3a Kax10€e 3a/1aHue CTY/ICHT MOJTy4aeT OI[CHKY B COOTBETCTBHH C TaONHUIIEH KpUTEPHUS OLICHUBAHHUS.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4H AU PepeHIIMPOBAHHOTO 3aUu€Ta B OCEHHEM CEMECTpE:

1. Hcropus BeIUuCAUTENHHON TeXHUKH. OCHOBHBIE IPUHITUIIBI PA3BUTHS.
2. YpoBHH aOCTpPaKIINHN BEIYUCIUTEIHLHON TEXHUKH. Mojenb Berauciiennii. Mammna ¢on Heiimana.

3. CerMeHTHl pPBIHKA BBIYHCIUTEIBHON TEXHUKH W OOYCIIOBIICHHBIE STHM OTJIUYHS KOMITHIOTEPOB.
Henw, 3a1a4u 1 METO/IBI pa3pabOTKH BHIYUCIUTEIBHON TEXHUKH.

4. TIpon3BOIUTENHLHOCTD BBIYUCIUTEIFHON CHCTEMBI H (akTOpbl, e€ ompeaeisomue. MeTooIorus
HU3MEpeHuil: OeHUMapKH, yCpenHeHHEe, YUET CXEMOTEXHUYECKIX TapaMeTPOB.

5. Apxutekrypa cuctembl komaHn (ISA). OcnoBHble Metonsl kinaccudukamuu I[SA. CrexoBas
apxutektypa. OnHOONEepaHaHbIE, IBYXONIEpaHAHbIE, TPEXONEPAHAHBIE aPXUTEKTYPHI.

6. Ilpunnumnel kogupoBanus komann. RISC u CISC moaxomsl. [Mopsaok OGaiitos (little/big endian).
BripaBHuBanue agpecos (alignment).

7. Komannp! nepenaun ynpasieHus U uX kiaccudukanus. [IpouenypHslii MEXaHU3M.

8. [lonsTne  MHUKpOApXUTEKTypbl.  MHUKpOKOmOBasi  MHUKpoapxuTekrypa.  OmHOTakTHas
MUKPOApXUTEKTypa

9. Kougeliepuzanus. [Ipou3BoguTenbHOCTh, KOHBeHepa. Buabl KOH(UIMKTOB MEXaIy KOMaHIaMH,
BBINIOJTHAEMBIMH B KOHBEHEpE.

10. KoH}nuKTHI 10 JaHHBIM U CIIOCOOBI MX Pa3peIieHusl.

11. KoH(MIUKTHI 110 yHPABIEHUIO U CIIOCOOBI UX Pa3peIIeHusl.

12. Metonbl IpecKa3aHus yCIOBHBIX IEPEXO/IOB.

13. IlpuHIMIIBI OPraHNU3alMK OIIEPAaTUBHOM MTaMATH.

14. ColicTBa IPOCTPAHCTBEHHON M BPEMEHHOH JIOKaJTbHOCTH.
15. Ilogcucrema Kamiei, NPUHIUIIBI €€ OPraHU3aLH.

16. Metonbl IpeABapUTENBHON MOAKAUYKH JAHHBIX B KAII-TAMSATh.
17. KorepeHTHOCTD K311, €€ 3a/1a4a U IPUHLIHUITEL PaOOTHL.

18. IIpuMHTHBBI CUHXPOHH3AIMH U UX allllapaTHas MoAJepiKKa
19. BupryanbHas maMATh U €€ anmapaTHasi IOAIEpKKa.

[Tpumepsl 3amau 11t auddepeHurpoBaHHOTO 3a4ETa:

1. B crneayronieM Kojie YKaXKUTE BCE 3aBUCUMOCTH TIO JAHHBIM WX THIL:
1. ADDIx1 <=x0, 4

2. SWx1 =>8(x2)

3. SLLIx3 <=x1,1

4. ADD x3 <=x2, x3



5. LW x1 <=0(x3)

2. VYBenuueHue €MKOCTH IpeAcKas3ares NEpexo[OB 03HA4aeT, YTO BEPOSTHOCTh UCIOJIb30BATH ONHY
SUeHKy Ui AByX mnepexofoB (aliasing) yMmeHbIIaercsi, 4YeM IMOBBILIAETCS TOYHOCTh MPEIACKa3aHHSIO
[IpBenute npumepbl NOBEAECEHUS IBYX YCIOBHBIX IIE€PEXONO0B, A KOTOPBIX HCIIONB30BAaHUE OIHOM
1-6uToBOH STUEHKM 3HAUUTENBHO &) XysKe 0) JTydllle, YeM UCIOJIb30BaHHUE ABYX.

Hepequb KOHTPOJIBHBIX BOIMMPOCOB IJId CAa4X 5K3aMCHA B BCCCHHCM CEMCCTPC:

1. Metozpl BHEOYEPEIHOTO UCTIOTHEHUS KOMaH].
2. OcHOBHBIC IPUHIMITBI apXUTEKTYpHI load/store.
3. ApxuTekTypa CBEpXUIMHHOTO KoMaHaHOTO ciioBa (VLIW), e€ ocobeHHOCTH.

4. OcHOBHBIE TPUHIMNBI BekTopu3auuu. [Iporpammusie Meroasl Bekropusanuu. Otimruane SIMD ot
BEKTOPHBIX KOMaHJI.

5. OpHOBpeMeHHast MHOTOIIOTOYHOCTb, KpUTEPHH €€ 3PPEKTUBHOCTH U CIIOCOOBI MMITJIEMEHTALIUH.

6. Ommunsa rpadUuecKux MPOILECCOPOB OT MPOIECCOPOB 00Iero HazHayeHus. Kimacchl penraeMbix
3aJa4H.

7. ApXuTeKkTypa anmnapaTHbIX YCKOPUTEIEH, OCHOBHBIE CYLIECTBYIOIINE PEIICHUS.
8. AmnmapaTHas MoJaep:kKKa BUPTyaIH3alHH.

9. DuHepromorpeOiicHHE BBIYHCIUTEILHON CHCTEMBI M (DAKTOpBI, €€ OompeaeNsonme. DKCTPeMyM
(YHKIWH TPOU3BOAUTEIBHOCTH U DHEPTOMOTPEOICHHUS.

10. OcHOBHBIE IPUHLIUITBI OPTaHNU3AINH BHICOKOIIPOMU3BOAUTEIBHBIX CUCTEM U JaTa-1EHTPOB.
[TpumMepsl OMIETOB JUIsI TPOBEICHMUS IK3aMEHA:

buner 1.
1. MeTojipl BHEOUEPETHOTO UCTIONHEHHSI KOMAH/I.
2. OCHOBHBIE TPUHITUTIBI OPTAHU3AIUH BEICOKOITPOU3BOIMTENLHBIX CUCTEM U 1aTa-IIEHTPOB.

buner 2.
1. OcHOBHBIEC IPUHITUIIBI APXUTEKTYPHI load/store.

2. DHepromnotrpeOiIcHUE BBIYUCIUTENLHOW CUCTEMBbl W (DakTophl, €€ ompesensonye. JKCTPEMyM
(YHKUMH TPOU3BOAUTEIBHOCTH U YHEPTOMOTPEOICHHUS.

Kputepun onennBanus
Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
nryOokue 3HaHMS y4eOHOM MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIIbHOE 000CHOBAHNE MIPUHATHIX PEIICHHH.
Onenka omM4HO (9) BBICTABISETCS CTYICHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CHCTEMAaTH3HPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCLHUILIMHBI U YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Ouenka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [TOKAa3aBIIEMy CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX Ha MPAKTUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopomo (7) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEZOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIIBTATHI.
Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, TPaMOTHO W TI0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo (5) BBICTABISAETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAEeT MarepHuall, [paMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMYECTBO HETOUHOCTEH.



OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO 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,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

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

JuddepeHmpoBaHHBIA 3a4€T MPOBOMUTCS MO HTOTaM TEKyIIed YCIIEeBAeMOCTH M CHaddl 3aJlaHHi,
NPeyCMOTPEHHON MPOrpaMMOM AMCHUILIMHBL, a TAKKe IyTEM OpraHu3alliy CIeHUaTBLHOTO OIpoca B
YCTHOH M MUCBbMEHHOU (hopMe.

[lpu nposenennn audQepeHIMPOBaHHOTO 3adeTa OOydYaromeMycs TpEAOoCTaBIsIeTCs 2 3ajauu,
peleHne KOTOPBIX MOIpa3yMeBaeT OTBET Ha OJMH M3 THUIIOBBIX BOIIPOCOB IO TeMaM Kypca, 40 MUHYT
Ha MOJTOTOBKY pelIeHUs U pa3BEpHyTOro obocHoBanusA. Onpoc o0yyaromerocs IpoBOANUTCS B TEUCHHE
30 MUHYT.

Bo Bpems mpoBenenus audQepeHIpOoBaHHOTO 3adera OOydalouMecs MOTYT —IOJIb30BaThCs
MarepualaMi KOHCIIEKTOB, MOHOTPa(UsSMH, HAYYHBIM CTAThSIMU.

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromieMycs mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yuaroIerocs o OmieTy Ha yCTHOM dK3aMEHE He JIOJDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacOB.
Bo Bpemst mpoBenenus audhepeHIpOBaHHOTO 3a4eTa U 9K3aMeHa 00yJaloniuecss MOTyT MOJIb30BaThCs
MarepualaMi KOHCIIEKTOB, MOHOTPa(UsSMH, HAYYHBIM CTAThsIMU.



