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1. Onucanne noka3sareJieil 1 KpUTepHeB OLEHUBAHUS HA PA3JIMYHBIX ITanax ux popmMupoBaHus,

ONMMCaHHE IKAaJ OHCHUBAHUA

YpoBHH CHOPMUPOBAHHOCTH KOM-
rieTeHIn(1it), nHIUKaTopa (OB)

Heckpuntopsl
MunuManbHBIN
OBE€HL HE J0- Murimate- C 7|
yp HBIN YPOBEHD PEHIILYPO | 3y cokmit ypo-
CTUTHYT BEHb Y
(ymomneTBopH- BEHb (OTIINYHO)
(HeynosnerBo- TenBHO) (xoporo) 5 GanIoB
PHUTENBHO) 3 Gama 4 baita
2 Gama

Kommnerenuus: I1K-11 — CnocobeH pa3pabaTeiBaTh 1 MOJCPHU3UPOBATH IPOTPAMMHOE | arapaTHoe obec-
MeYEHHE TEXHOJOIUH M CUCTEM HUCKYCCTBEHHOI'O MHTEIJIEKTA C Y4eTOM TpeOoBaHUN MHPOPMAIIMOHHOH Oe3-
OINIACHOCTH B Pa3IMYHbIX IPEAMETHBIX 00JaCTAX

IIK-11.1. Pa3pabatsiBaeT nporpamm-
HOE M amrapaTHoe 00ecIieueHNe TeX-
HOJIOTUH W CHCTEM MCKYCCTBEHHOTO
HHTEIJIEKTa JUIsl peneHus npodeccu-
OHAJIBHBIX 3a/lad C y4eToM TpeOoBa-
HUH HHPOPMALIMOHHOW 6€30IacCHOCTH
B Pa3IMYHBIX MPEIMETHBIX 00IaCTIX

IIK-11.2. MonepHusupyer  mpo-
rpaMMHOE M ammaparHoe obecrede-
HHE TEXHOJOTHMH M CHCTEM HCKYC-
CTBEHHOTO MHTEIUICKTA VISl PEeLICHHs
npoheCCHOHATBHBIX 3a/1a4 C YYETOM
TpeboBaHuii MH(OPMALMOHHOH Oe3-
OINaCHOCTU B pa3/IMYHBIX NPEAMETHBIX
obuactsx

PesynbraTer ge-
MOHCTpPAIAH
3HaHUN Tpebo-
BaHW  HHQOP-
MAaIMOHHOM 0e3-
OIIACHOCTH  SIB-
JSAIOTCST  HEBEp-
HBIMU. [Ipen-
CTaBJICHHBIA J10-
KYMEHT COJep-
KUT MHOTO Tpy-
OBIX OLIMOOK, HE
MIPEICTABIICHEI
KJIIOYEBEIE JaH-
HbIE. 3a1a4u pe-
IIEHBl HEIOCTa-
TOYHO IIOJIHO.

Pesynprats pas-
paboTKu U Mo-
JepHU3ALUH
MPOTrPaMMHOTO
W anmapaTHOro
oOecriedeHust
SIBIISIFOTCS
BEPHBIMHU.
[Ipencrasnen-
HBIl JOKYMEHT
COJEPKUT
MHOTO TPYOBIX
OHINOOK, HE
MIpEJICTaBJICHBI
KJIIOUEBbIC J1aH-
HEIE. 3amadn pe-
IIeHBl HeIoCTa-
TOYHO TOJIHO.

HEC-

Pe3ynbTaThl
JEMOHCTpAIUU
3HaHWKA Tpebo-
BaHU WH)OP-
MaIMOHHOM
0€30IaCHOCTH
SIBJISIOTCS B OC-
HOBHOM  Bep-
HeIMH. OT4eT-
HBIA JOKYMEHT
COJICPXKHT
OIIMOKK,  HE
[103BOJISIOILIHE
OILICHUTh Kaue-
CTBO  paspa-
6otku. Ilpen-
CTaBJICHBI HE
BCE JaHHBIC.
3amaun pe-
IIEHbl HE B
IIOJIJHOM 00b-
eMe.
Pe3ynbTaTh
pa3paboTku U
MOJICPHH3AINU
MPOrpPaMMHOTO
Y aImapaTHOTO
obOecIeueHus
SIBJIAIOTCS B OC-
HOBHOM  Bep-
HeIMHA. OTyeT-
HBII JOKyMEHT
COZIEPIKUT
OIMOKH,  HE
IIO3BOJISIOIINE
OLICHUTH Kaue-
CTBO  paspa-
6otku. [lpen-
CTaBIICHBI HE
BCE  JaHHBIE.
3amgaun pe-
HIEHEI HE B
IIOJJHOM 00b-
eMe.

Pe3ynbTaTh

JIEMOHCTpAINN
3HaHWH Tpebo-
BaHM HWH)OP-
MAaIMoHHOMN

0e30macHOCTH
SIBIISIIOTCSL BEP-
HBEIMH. OTueT-
HBII JOKyMEHT
COIIEPXKUT He-
3HaYUTEIbHBIC
OIIMOKH,  HE
BIUSIOIINE Ha

o0muit pe-
3ynbrar. He
MIPEACTABICHBI

OTHENbHbBIE 3a-
Jauul, HE BIIMS-
omMe Ha 00-
Uil pe3yib-
TaT.

PesynbraTsl

pa3paboTku U
MOJCPHU3AINH
MPOrPaMMHOTO
Y anmapaTHOTro
obecrieueHUs

SIBJISTEOTCST BEp-
HbeIMH. OTUeT-
HBIA JOKYMEHT
CONICPKUT He-
3HAYUTEIbHEIE
OIINOKH,  HE
BIIMSIIOIIE Ha

o0mmit pe-
3yapTaT. He
IIPEICTaBIECHBI

OTIENbHEIE 3a-
Jadd, HE BIIUS-
oume Ha 00-
WA pe3yJib-
Tar.

PesynbTaTel ne-
MOHCTpAIUU

3HaHUH Tpebo-
BaHMHi WH()OP-
MAIMOHHOM 6e3-
OIIACHOCTH  SIB-
JISIFOTCST Bep-
HeiMu.  [lIpen-
CTaBJIICHHBLIA NO-
KyMEHT HE CO-
JCPXKUT  OIIK-
0ok.  Pemrensr
BCE 3a7aYu.

PesynpraTs paz-
paboOTKH W MO-
JICpHU3AIIUU

MPOrpaMMHOTO
¥ ammapaTHOTO
obecreueHus

SIBIIIIOTCS  BEp-
HBIMHU. [Ipen-
CTaBIICHHBIN NIO-
KyYMEHT HE CO-
JNEPXKUT  OUIH-
0ok.  Pemensr
BCE 3aJauu.




Komnerennus: 11K-12 CriocoOeH pa3pabaThiBaTh U UCCIEA0BATh TEOPETHUECKUE H IKCTIEPUMEHTAIIBHBIE MO-
Jen 00beKTOB MPOGECCHOHANBHON JEATEbHOCTH Ha OCHOBE MCKYCCTBEHHOTO MHTEIUIEKTa, MaTeMaTH4e-
CKOTO MOJEITUPOBAHUS U CYTIEPKOMITBIOTEPHBIX TEXHOIOTHH

[IK-12.1: Pa3paGaTpiBaeT METOIMKY
BBITIOJTHCHHUS aHAJTUTUIECKUX paboT B
KOHTEKCTE HCCIENOBAHUS MOJEIIN
00BEKTOB TPO(ECCUOHANBHOM Jes-
TEJILHOCTH Ha OCHOBE METOJOB MaTe-
MaTHYECKOTO MOJIEIUPOBAHUS U HC-
KYCCTBEHHOT'O MHTEJUIEKTA

[IK-12.2: IImanupyer W OpraHU3yeT
aHaTUTHYeCKHe padoTHl B MHQOpMA-
LMOHHO-TEXHOJIOTHYECKOM  IIPOEKTE
Ha OCHOBE CYNEPKOMITBIOTEPHBIX TeX-
HOJIOTHH M METOOB HCKYCCTBEHHOTO
HUHTCJIJICKTA

PesynbTaTel ne-
MOHCTpALINH
3HAaHUI METOIOB
MaTeMaTuye-
CKOTO MOJICIIN-
pOBaHUA U CY-
MIePKOMITBIOTEP-
HBIX  TEXHOJO-
THH  SBJIAIOTCS
HEBEPHBIMH.
IIpencrasnen-
HBII JOKYMEHT
COZIEPIKUT
MHOTO TpyOBIX
OIIMOOK, HE
MIPEJICTaBICHBI
KJIFOUCBBIC JaH-
HEIE. 3amaqn pe-
IICHBI HEIOCTa-
TOYHO TIOJTHO.

PesynbTaThl pasz-
paboTku Teope-
TUYECKUX U JKC-
MepUMEHTAITb-
HBIX  MoOJejei
00BEKTOB MpO-
(eccroHanbpHOM
JeSITETFHOCTH
ABISIIOTCA ~ He-
BEPHBIMHU.
IIpencrasnen-
HBII JOKYMEHT
COICPXKUT
MHOTO TpyOBIX
OIIHOOK, HE
MpeACTaBICHBI
KIIFOYEeBBIC JaH-
HEIE. 3amaqn pe-
IIE€Hbl HEIOCTa-
TOYHO TIOJTHO.

PesynbraTe
JEMOHCTpAITAN
3HAaHUM METO-
JIOB MaTEMAaTH-
YeCcKOro Moje-
JIUPOBaHUSI U
CYTIEPKOMITb-
IOTEPHBIX TEX-
HOJIOTHIH SIBJISI-
FOTCSI B OCHOB-
HOM BEPHBIMH.
OT4eTHBIN 10-
KYMEHT COJep-
JKAT OIIUOKH,
HE IO3BOJISIO-
e OICHUTH
KauecTBO pas-
paboTkwu.
IIpencrag-
JIGHBI HE BCE
maHHele.  3a-
a9l PEIICHBI
HE B IIOJHOM
o0BeMe.
PesynbraTh
pa3paboTKu
TeopeTuye-
CKUX U DJKCIIe-
pUMEHTaTh-
HBIX MOJENICH
00BEKTOB TPO-
(eccronanb-
HOH JIesiTelIb-
HOCTH  SIBIIS-
FOTCSI B OCHOB-
HOM BEpPHBIMH.
OT4eTHBIH 10-
KYMEHT COJiep-
J)KUT OIIHOKH,
HE II03BOJISIO-
A€ OILEHUTH
KayecTBO pas-
paboTKH.
[Ipencras-
JIEHBl HE BCE
JaHHBIE. 3a-
Jlaud  PEIICHBI
HE B IOJHOM
o0BeMe.

PesynbpraThl

JIEMOHCTPAIHH
3HaHUM METO-
JIOB MaTeMaTH-
YEeCKOIr'o MoJe-
JUPOBAHUS U
CyNEPKOMITh-

IOTEPHBIX TEX-
HOJIOTHI SIBJISI-
FOTCS BEp-
HeIMH. OTyeT-
HBIA JOKYMEHT
CONICPKUT He-
3HAYUTEIIbHEIC
OIIMOKH,  HE
BIMSIOIIME Ha

o0rmii pe-
3yapTaT. He
IIPEICTaBICHBI

OTJIENIbHBIE 3a-
Jlauu, HE BIIHS-
e Ha 00-
WA pe3yJtib-
TaT.
PesynbraThl
pa3paboTKu
TeopeTuye-
CKHX W JKCIIe-
pPUMEHTab-
HBIX MoOJenen
00BEKTOB TPO-
(eccronanb-
HOH JIesiTelIb-
HOCTH  SIBJIA-
0TCS Bep-
HeIMHA. OTueT-
HBII TOKyMEHT
CONIEPXKUT He-
3HAYUTEIbHBIC
OMMOKH,  HE
BIMAIONINE Ha

o0t pe-
3ynbrar. He
MIPEICTABICHBI

OTIENBHBIE 3a-
Jla4u, HE BIHS-
ouMe Ha 00-
Uil pe3yib-
Tar.

PesynbraTel ne-
MOHCTpAIINH
3HAaHUI METOJ0B
MaTeMaTHye-
CKOTO MOJCIH-
pOBaHUS © CY-
MEPKOMIBIOTEP-
HBIX  TEXHOJIIO-
Tl SIBASIOTCS
BEPHBIMH.
[IpencraBnen-
HBIH JOKYMEHT
HE COZIEPKUT

OIIHNOOK. Pe-
LIEHbl BCE 3a-
Jauu.

PesynbraTsl pas-
paboTku Teope-
TUYECKHUX U IKC-
MepUMEHTAITb-
HBIX  MOjeneu
00BEKTOB  TPO-
(heccrnoHaTBHON
JIeTeITFHOCTH
SBIISIIOTCS  BEp-
HEIMHU. IIpen-
CTaBJICHHBLIN J10-
KYMEHT HE CO-
JNEPXKUT  OUIH-
O0ok.  Pemensr
BCE 3a/1ayH.

Kommerennus: [1K-13 Ciocoben mpennarats 1 ajaiTHpoBaTh METOIUKH OIICHKH Ka4eCTBA MPOBOIUMEBIX HC-
CJICIOBaHUM B O0JIACTH MaTeMaTUYEeCKOTO MOJICIHUPOBAHMS MH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTUH U Me-
TOJIOB UCKYCCTBEHHOTO MHTEJUIEKTa, COCTABIATh OTYETHI O TPOJIEITAHHOW pabdoTe, OAr0TaBINBaTh 0030PHI,

TOTOBHUTH HY6J'II/IKaI_II/II/I



[IK-13.1: VmpaBmser mporeccamMu
pa3paboTKA U COMPOBOXKICHHS TPEOO-
BaHMIl K MH(OPMAIMOHHBIM CHCTe-
MaM M TEXHOJOTUSM B BBIOpPAaHHBIX
TPEAMETHBIX 00acTsIX (TIPOMBIIIUICH-
HOCTb, arpoOKOMILJICKC, MEAUIMHA,
9KOHOMHKA, JKOJIOTHsI) M KaueCTBOM
CHCTEM, aHAIMTHYECKUMHU PECYpPCaMU
1 KOMIIETEHIIUSM

[IK-13.2: CocraBnser oT4eTH 00 aHa-
nutuiecknx paborax B UT-poekrax,
NOATOTaBIMBAaE€T 0030pbI, TOTOBUT
nyOJMKauuu B 00JIACTH HMCKYCCTBEH-
HOTO WHTEJUIEKTa, MaTeMaTHYECKOTO
MO/JIEITMPOBAHMS M CYIIEPKOMIBIOTEP-
HBIX TEXHOJIOTUH

PesynbTaTel ne-
MOHCTpPAIAH
3HAHUW  MeETO-
UK OLCHKU Ka-
YeCTBa UCCIIEO-
BaHUM SABISFOTCS
HEBEPHBIMH.
IIpencrapnen-
HBII JOKYMEHT
COZIEPXKUT
MHOTO TpyOBIX
OIIMOOK, HE
MIPEACTABICHBI
KJIFOUEBbIE JaH-
HEIE. 3amaqn pe-
LIEHBl HEIOCTa-
TOYHO IOJIHO.

PesyinbraTsl
NPEIJIOKEHUS |
ajanTanu  Me-

TOOUK OLEHKU
KadecTBa  Ipo-
BOOUMBIX  HC-

CIICIOBAaHUM SB-
JSI0TCST  HEBep-
HEIMU. IIpen-
CTaBJICHHLIN JO-
KYMEHT CoJep-
XKHUT MHOTO TPY-
ObIX OIIMOOK, HE
MPEICTABJICHBI
KJIIOUEBLIE 1aH-
HEIE. 3amadn pe-
IIEHbl HEJIOCTa-
TOYHO IIOJIHO.

PesynbraTe
JEMOHCTPAITAN
3HaHUM METO-
IAK  OLIEHKH
KayecTBa HC-
clIeIOBaHUM
SIBIITIOTCS B OC-
HOBHOM  Bep-
HeiMHA. OT4yeT-
HBII JOKyMEHT
COZIEPIKUT
OIIMOKH,  HE
ITO3BOJISIOLIHE
OLIEHUTH Kaue-
CTBO  paspa-
ootku. Ilpen-
CTaBJICHBI HE
BCE  JaHHBIE.
3amaun pe-
mIEHEI HE B
IIOJJHOM 00b-
eMe.
Pe3ynbTaThl
MPEATIOKECHUS
M ajanTaiuu
METOIUK
OILICHKH Kaue-
CTBa MPOBOJIH-
MBIX HCCIENO-
BaHUM  SABJIS-
FOTCS B OCHOB-
HOM BEpPHBIMH.
OT4eTHBIH 10-
KYMEHT COJiep-
J)KAT OIIHOKH,
HE II03BOJISIO-
IIHE OLICHUTH
KauecTBO pas-
paboTKH.
IIpencras-
JIEHBI HE BCE
JaHHBIe.  3a-
A4l PEIICHBI
HE B IIOJHOM
o0BeEME.

PesynbraTsl

JEMOHCTpAITUU
3HaHUM METO-
JUK  OLICHKH
KayecTBa HC-
CITeIOBaHUM

SIBJISIFOTCST BEp-
HeIMH. OTyeTt-
HBII TOKyMEHT
CONICPKUT He-
3HAYUTEIIbHEIC
OLINOKH,  HE
BIMSIOIIME Ha

oomuit pe-
synpTar. He
MIPEJICTABIICHEI

OTIENbHEIE 3a-
Jadd, He BIIU-
e Ha 00-
WA pe3yJtib-
Tar.

Pe3ynbTaThl
MIPEATIOKECHUS
U ajanTanuu
METOJIUK
OIICGHKH Kaue-
CTBa MpPOBOJU-
MBIX HCCIEN0-
BaHUU  SIBJISI-
FOTCS BEp-
HBEIMH. OTueT-
HBII TOKyMEHT
CONEPKUT He-
3HAYUTEIbHBIE
OIMOKH,  HE
BIIMSIIONIME Ha

o0t pe-
3ynbrar. He
MIPEICTABICHEI

OTIENBHBIE 3a-
Jla4u, HE BIHS-
omMe Ha 00-
Uil pe3yib-
Tar.

PesynpraTel ne-
MOHCTpPAITHH
3HAHUH METOIUK
OLIEHKH  Kadye-
CTBa HCCJIEI0Ba-
HUH  SABJISIOTCSA
BEPHBIMH.
[IpencraBnen-
HBIH JOKYMEHT
HE COJICPKUT
OIITHOOK. Pe-
IIeHbl BCE 3a-
Jlauu.

Pe3ynbTaTh
MPEATIOKECHUST U
ajanTamu  Me-

TOOUK  OLICHKH
KauecTBa MPOBO-
JIUMBIX  HCCIIe-

NOBaHUU SIBJIS-
IOTCSI BEPHBIMH.
[Ipencrasnen-
HBIl JTOKyMEHT
HE COJEPIKUT

OILINOOK. Pe-
IEHbl BCE 3a-
Jayn.



OIIEHOYHBIE CPEJICTBA JJI51 IPOBEPKH YPOBHSI COOPMUPOBAHHOCTH KOMITIETEHIIAM

IIpa-
Homep 3aga- BHJIb-
N Coaep:xxanue Bonpoca Komnerenuus
HUS HBIH OT-
BET

Bonpocs! Kk 3K3aMeHy:

1. ChopmymnupyiiTe 3aKkoH AMIana U OOBSICHUTE €To BIUSHUE HA MPOCKTHPOBAHUE IMAPAIIICITBHBIX
CHCTEM.

2. OnuimuTe OCHOBHBIC CTAJIUU KJIACCHUECKOTro S-ctyneH4aroro konseiiepa RISC-nporeccopa.

3. [lepeuncnure Tunsl KOHGIMKTOB B KOHBelepe (structural, data, control hazards) u ciocoGs1 nx
yCTpaHEHUSI.

4. O6bscHUTE IPUHIUI pabOThl MEXaHNW3Ma Ipezcka3anus nepexoaos (branch prediction) u ero
BJIMSTHUE HA TTPOU3BOIUTEIILHOCTb.

5. Yto Takoe cynepckaispHas apxutektypa? Kakue yciaoBus HeoOxoaumsl 1i1s peanuzanuu [LP?
6. OnummTe METOIbI IEPEUMEHOBAHUS PETHCTPOB M UX POJIb B yCTPAHEHUH 3aBUCUMOCTEH 10 J1aH-
HBIM.

7. B uém pazHuIa MEXTy apXUTEKTYPaMH C pa3felbHON H 00beIMHEHHON MaMsAThIO KOMaH/ U JaH-
HbeIX (Harvard vs. von Neumann)?

8. OnuiuTe OpraHu3alyio IByXypOBHEBOM HepapXuu Kaul-namatu u crpareruu 3amemenus (LRU, | [IK-11, ITIK-12,
FIFO, Random). IK-13

9. Yto Takoe KorepeHTHOCTh Kamen? Onummmre nporokoia MESI u ero cocrostaus.

10. O6bscHUTE pa3HUILy MEXTy MOAETISIMH MaMTH: MOCIel0BaTeIbHAsl COINIACOBAHHOCTh
(sequential consistency) u pacciiabnennas (relaxed memory model).

11. Yro Takoe MHOTOIIOTOYHOCTb Ha ypoBHe annapaTypsl (SMT)? IlpuBeaure npumeps! peaausa-
mun (Hyper-Threading).

12. OnuiunTe NpUHLIKIBI Pa0OTHl BEKTOPHBIX MporieccopoB 1 SIMD-pacimmpenuii komann (AVX,
NEON).

13. Yro takoe ceth Ha kpuctaie (NoC)? Kakue TOnoja0ruu UCIoib3y0TCsl B MHOTOSIIEPHBIX CH-
cTemax?

14. O0bscHUTE pa3HUILy MEXAYy MACHITAOMPYEMOCTBIO IO POU3BOIUTENLHOCTH U IO SHEPTO3(]-
(hEeKTUBHOCTH.

15. Kakue cynecTByIOT KJIACChl NapaJljIesIbHBIX apXUTEKTYp Mo TakcoHomuu Pnunna (SISD,




SIMD, MISD, MIMD)?

16. OnummTe MEXaHW3M CHEKYJISITHBHOTO HCIIOJTHEHHS KOMaH M €r0 YS3BHMOCTH (HaIpuMep,
Spectre).

17. Yro Ttakoe nmamsaTh ¢ kKoppekuueit ommbok (ECC)? B kakux cucremax oHa o0si3aTenpHa?
18. O6bsacHuTE MpUHLUT pabOThI TpaHCIALMU BUPTyalnbHbIX afpecos (TLB, page tables).

19. Kakue MeTpuKu UCIIONB3YIOTCS JIJISl OLICHKU TTpou3BoAuTeNbHOCTH Tiporieccopa (CPI, IPC,
MIPS, FLOPS)?

20. OnuiuTe apXUTEKTYpHbIE 0COOEHHOCTH clielnain3upoBanHbix yckoputenei: GPU, TPU,
FPGA.

Bormpocs! 11t cobecenoBanus:

1. Kak ObI BBl OOBSICHUIN PA3HULLY MEXY JATEHTHOCTBIO U MIPOIYCKHOM CIOCOOHOCTBIO Ha MPH-
Mepe paboThl K31a?

2. IToyuemy B COBpEMEHHBIX MIPOLIECCOPAX UCIOIB3YETCSI MHOTOYPOBHEBAs HepapXxus KoLIeH, a He
OJIMH OOJIBIIIOM K21I?

3. Uto Takoe «J10kHOoe pasaeneHue» k3m-muHuu (false sharing) u kak ero n3oexxarb B MHOTOIIOTOY-
HOM Koze?

4. Kak pa0Gotaet nporokoi korepeHTHOCcTH Ka1eit MESI? Kakue coctosiHus MOXKeT NpUHUMATh
K3UI-JIMHUSA?

5. [Touemy atomapHsble onepanuu (atomic operations) MejIeHHee OOBIYHBIX U KOTJa UX 00s3a-
TEIbHO IPUMEHATDH?

6. Kak Bnuser BelpaBHHBaHuE TaHHBIX (data alignment) Ha MPOM3BOIUTENBHOCTh IOCTYMA K Ma-
MATH?

7. Yto Ttakoe npensbibopka nanueix (hardware prefetching) u korga oHa MOXET HaBpEIUTh MIPOU3-
BOJAUTEIBHOCTHU?

8. Kak ominuuth npobieMy Npou3BOAUTEIbHOCTH, BI3BAHHYIO HEXBATKON MPOITYCKHON CIIOCOOHO-
CTH MAMSTH, OT TPOOJIEMBI C JJATEHTHOCTHIO?

9. IloueMy npencka3aHue MEPexo10B KPUTHYHO JJIsi COBPEMEHHBIX KOHBeHepoB? UTo MpoucxoauT
npu omurOKe mpecKa3aHus?

10. Kak pabotaer TLB u nouemy ero npomax (TLB miss) noposxe, 4em nmpomax KdI1a JaHHBIX ?
11. B uém nmpakTryeckasi pa3HHUIIa MEXy OJIOKHPYIOIEH 1 HEOJIOKUPYIOLIeH CHHXPOHU3AINEN Ha
ypOBHE Iporeccopa?

12. Tlouemy Bektopusanus konaa (SIMD) naér yckopenue He 1uist Becex anroputmos? [Ipuseaure
pUMEPBI.

IIK-11, I1K-12,
ITK-13




13. Kak BbIOpaTh pazmep K3ILI-IMHUM NP IPOEKTUPOBaHUHU Ipoueccopa? Kakue ecTb KoMmpo-
MUCCHI?

14. Yro Takoe «cTeHka namsaTn» (memory wall) u kakue apXUTEeKTYpHBIE TOAX0/IbI IOMOTAIOT €€
MIPEOJI0NIETH?

15. Kak pabotaer mexanusm out-of-order ncnonnenus? Kakue cTpyKTypbl JaHHBIX 7151 3TOTO UC-
none3ytores (ROB, RS)?

16. [ToueMy B MHOTOSIZICPHBIX CUCTEMAX CJIOXKHO MACHITAOMPOBATh MPOU3BOIUTENLHOCTh IMHEHHO
C POCTOM 4mcIa saep?

17. Kak MO>XXKHO ONTUMU3HUPOBATh KOJ, YTOOBI JIyUllle UCIOIb30BaTh Hepapxuio kauei? [lpuseaure
KOHKPETHBIE IIPUEMBI.

18. Uto Takoe NUMA u kak oHa BIMsIET HA IPOEKTUPOBAHNE MHOTOIIOTOYHBIX IIPUIIOKEHUN?

19. Kak ObI BB qriarHOCTHpOBaiu y3koe mecto (bottleneck) B cucteme: mporeccop, maMsTh, IIMHA,
IUCK?

20. Kakue apXuTeKTypHBIE 0COOSHHOCTH JCNAI0T MPOIECCOPHI MOAXOIAITUME 11 3a1a4d M /ma-
HMIMHHOTO 00yueHwust?

3agaHus 3aKPHITOTO TUMA!

41

1. YTo onucbiBaeT 3aKoH AMaana?1) 3aBMCMMOCTb SHEPronoTpebAeHNA OT TAKTOBOM YacTOTbI2)
Mpenen ycKopeHus Nporpammbl Npu Napanienmsaumnm c y4étom nocnegosatenbHoi yactu3) Coot-
HOLIEHME MeXKay 06bEMOM K3lla M YacToTol npoueccopad) 3aBUCMMOCTb MPOU3BOANTENBHOCTH
OT WWMPUHbI LUMHbI AAaHHbIX

ITK-11

42

2. Kakas ctaaua HE BxoauTt B Knaccuyeckuii 5-ctynerHyatbit koHseiep RISC?1) Fetch (BbibopKa Ko-
maHabl)2) Decode (aekoamposaHme)3) Memory access (goctyn K namatn)4) Branch prediction
(npepckasaHune nepexosa)

ITK-11

43

3. Y710 TaKoe CTPYKTYPHbIN KOHPAUKT (structural hazard) B koHBeliepe?1) Cutyaums, Korga ABse Ko-
MaHZbl OA4HOBPEMEHHO TPebYIT OAMH U TOT ¥Ke annapaTHbI pecypc2) 3aBUCUMOCTb MO AaHHbIM
MeXay nocnegoBaTeNbHbIMW KOMaHAamu3) HenpaBuabHOE NpescKkasaHuMe YCN0BHOro nepexoaad)
OwwnbKa B MMKPOKOZE NpoLeccopa

IK-11

44

4. Kakoi mexaHuam HE ncnonb3syetca gns ycTpaHeHua 3aBucMmMmocTeit no aaHHbim (RAW, WAR,
WAW)?1) MepenmeHoBaHue pernctpos2) ®opsapaunHr (forwarding)3) Ctanmsauyma KoHBelepa
(stall)4) YBennueHmne TakTOBOM YacTOTbI

[1K-12
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5. YTo TaKoe cynepcKkanapHas apxmuTekTypa?1l) ApXuTeKkTypa C TaKTOBOW YacTOToM Bbiwe 5 Mu2)
ApXuUTeKTypa, CNocobHaA MCNONHATL HECKO/IbKO KOMaHZ, 3a O4MH TaKT3) ApXUTEKTYpa C pa3genb-
HOM MaMATbIO 419 KOMAHA, U AaHHbIx4) ApXUTEKTYpa C annapaTHOM NoaaepKKOoM BUPTyanusaumm

ITK-12

46

6. Kakol TMn npeacKkasaHuA NepexosoB MMeeT HauBbICLLYH TOYHOCTb B COBPEMEHHbIX NMPOLLECCo-
pax?1) CTaTMyeckoe npeacKasaHue «Bcerga He nepexoantb»2) AnHamuuyeckoe 1-6MTHoOe npeacka-
3aHue3) AimHamumyecKkoe 2-6UTHOE npeackasaHue ¢ rnobanbHol nctopmeid) NMpeackasaHme Ha oc-
HOBE KOMMUIATOPHbIX NOACKA30K

ITK-12

47

7. Y70 Takoe ILP (Instruction-Level Parallelism)?1) BoamoxHOCTb NapannenbHoro UCNoJIHeHUA He-
3aBMCMMbIX KOMaHZ, B paMKax 04HOro noToka2) Mapannennsm mexay pasHbiMM NOTOKAMM BbINOA-
HeHunA3) MapannenMsam mexay NpoLeccopom M yCTPONCcTBamm BBoAa-BbiBoAa4) Mapannenmsm Ha
YPOBHE BEKTOPHbIX onepauui

ITK-12

48

8. Kakoi npuHumnn HE oTHOCUTCS K opraHmn3auum Kaw-namatn?1) NMpuHumMn BpemeHHON 10KaabHO-
cTn2) MpUHLMN NPOCTPAHCTBEHHOM OKanbHOCTM3) MpuHLMN BKAtoYeHUs (inclusion)4) MpuHumn
CNY4aMHOro A0CTyNna Ko BCEM YPOBHAM O4HOBPEMEHHO

[1K-12

49

9. Yto o3Hauvaet coctosHMe «Modified» (M) B npoTokone MESI?1) Kaw-nnHUA nycTa u rotoBa K 3a-
rpy3ske2) Kaw-nMHUA M3MeHeHa U OTIMYaeTca OT AaHHbIX B OCHOBHOM NnamaTtn3) Kaw-anHua coena-
OAEeT C AaHHbIMM B MAaMATU U MOKET UNTaTbCA ApYrMMn agpammnd) Kaw-nmHus nomedyeHa Ana Bbl-
TeCHeHwuA

ITK-13

50

10. Yto TaKoe «n0XKHOe pasgeneHue» (false sharing)?1) OwwnbKa B NPOTOKONE KOFrEePEHTHOCTH
Kawen2) Cutyaums, Koraa ABa NoToKa YMTalOT OAHY K3LW-AnHMI03) CuTyaums, Koraa HesaBUCUMbIe
AaHHble Pa3HbIX NOTOKOB NOMAAAOT B OAHY K3LWW-/IMHWIO, Bbi3blBasA NULIHWE UHBaAUAaunnd) He-
KOppeKTHan paboTa mexaHn3ma npeaBbI6opKu

ITK-13

51

11. Kakasa mogenb NamATM rapaHTMpPYeT, YTO BCE NPOLLEeCccopbl BUAAT onepaLmm 3anmcu B ogHOM
nopaake?1) Sequential consistency2) Relaxed memory model3) Release consistency4) Entry con-
sistency

ITK-11

52

12. Yto Takoe SMT (Simultaneous Multi-Threading)?1) TexHMKa YyepeaoBaHUA NOTOKOB Ha YPOBHEe
0C2) AnnapaTHas BUPTyaM3aumns Nnotokos3) AMHaMUYECKOe NePEKTIOYEHNE KOHTEKCTA MeXKayY
noTokamu npu npoctoax4) Oa4HOBPEMEHHOE UCNONIHEHME UHCTPYKLMIA HECKONIbKMX MOTOKOB Ha
oAgHOM Agpe

IK-11
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13. Kakoit Tvn napannenunsma peanusyiot SIMD-pacwmpenumsa (AVX, NEON)?1) Napannennsm Ha
ypoBHe noToKos (thread-level)2) Mapannennsm Ha ypoBHe aaHHbIX (data-level)3) Mapannennsm Ha
ypoBHe 3agau (task-level)4) MNapannennsm Ha ypoBHe KoHBeliepa (pipeline-level)

ITK-11

54

14. Y7o Takoe NoC (Network-on-Chip)?1) NHTepdelic noakntoueHns BHewHen namaTn2) NMpoTokon
CUHXPOHM3aLMKN MexXay AapaMmn3) KOMMyHMKaLMOHHasA MHOPACTPYKTypa ANA CBA3M KOMMNOHEHTOB
Ha Kpuctanned) Metoa ontummusaumnm sHepronoTpebneHms

ITK-11

55

15. KaKoW Knacc apxmTekTyp no TakcoHomun ®anHHA COOTBETCTBYET MHOTOAAEePHbIM NPOoLLecco-
pam obuiero HasHayeHnsa?1) MIMD2) SIMD3) SISD4) MISD

ITK-11

56

16. YTo npouncxoauT npu ownbKe npeackasaHua nepexoaa (branch misprediction)?1) Mpoueccop
reHepupyeT UCKAoYeHne 1 nepenaéT ynpasneHne OC2) KomaHaa nepesanyckaercs C npeablay-
wen ctaammn KoHesenepa3) [aHHble B K3LWe NomMeyatloTcs Kak HeBanngHbied) KoHseliep cbpacbiBa-
€TCs, CNeKyNATUBHO UCMNOJIHEHHbIE KOMaH/bl OTOPacbIBaOTCA

ITK-12

57

17. Y70 Takoe TLB (Translation Lookaside Buffer)?1) Kaw ana yacto ncnonbsyembix gaHHbix2) Cne-
LMaNN3NPOBaHHbIM K3 AN YCKOPEHUA TPAHCAALUKN BUPTYanbHbIX agpecoB3) bydep ans xpaHe-
HUA pPe3ynbTaToB apudmeTMyeckux onepaumind) Pernctp gna xpaHeHUs agpeca caeaytowein Ko-
MaHAbl

ITK-12

58

18. KaKkan meTpurKa XxapaKTepusyeT cpeaHee YNC0 TaKTOB Ha oaHY MHCTpyKLmto?1) IPC (Instruc-
tions Per Cycle)2) MIPS (Million Instructions Per Second)3) CPI (Cycles Per Instruction)4) FLOPS
(Floating-point Operations Per Second)

ITK-12

59

19. Yto Takoe out-of-order execution?1) NcnosHeHne KomaHA, B NopAaKe, OTAIMYHOM OT MPo-
rPamMMHOr0, NPU COXPaHEHUN CEMAHTUKMN Nporpammbl2) MapannenbHoe UCNOIHEHUE KOMaHA 13
pa3HbiXx NOTOKOB3) McnosHeHWe KomaH B 06paTHOM nopaaKe Ana onTMMM3auumy Kawad) AuHamm-
YyecKkoe M3MeHeHne NopaaKa KOMaHa KOMMNUIATOPOM

ITK-12

60

20. KaKoW apxUTEeKTYpHbI noaxon Hanbonee apdHeKTUBEH ANA 3324 MAaTPUYHbIX BbIYMCAEHWNI B
NN?1) YBennyeHne TaKTOBOM YacTOTbl 0AHOALEPHOro Npoueccopa) MyboKas KoHBelepusauma
CKanApHbIX onepaunin3) PacwmpeHne Habopa KoOMaHA, ANA CTPOKOBbIX onepauunind) Mcnonb3osa-
HWe TEH30PHbIX AAEP U CNEeLMaNn3MPOBaHHbIX MaTPUYHbIX YCKOpUTENen

ITK-12

61

21. Y70 Takoe «memory wall»?1) OrpaHnyeHMe Ha MaKCUMa/ibHbI 06bEM onepaTUBHOM Na-
MATM2) Pa3pbiB Mexay POCTOM NPOU3BOAUTENBHOCTU NPOLLECCOPOB M NPONYCKHOM CNOCOBHOCTbIO
namatn3) dusmnyeckoe pasgeneHue kawen L1 n L2 Ha Kpuctanned) OrpaHMYEeHUE Ha KONMYECTBO
OZHOBPEMEHHbIX 0bpaLLeHNI K NamMATH

I1K-13




22. Kakoli NpOTOKON KOrepeHTHOCTM Kalen ncnonb3yet coctoaHua: Modified, Exclusive, Shared,

ITK-13

62 3 Invalid?1) MOESI2) MSI3) MESI4) MESIF
23. Yto Takoe «speculative execution»?1) UcnonHeHWe KOMaHA [0 NOATBEPMKAEHUA KOPPEKTHO- IIK-13
CTV npeAcKasaHua nepexoga) MapannenbHoe NCNoNHeHWe AyH6ANPYOWMX KOMaHA A1A NOBbILe-
HUA HagéxHocTn3) OTNoXKEHHOE NCNONHEHNE KOMaHA A0 0cBobOXaAeHUA pecypcosd) McnonHe-
63 1 HMe KoMaHZg, B POHOBOM pexmme Npu NPOCToe npoueccopa
24. Kakow ¢akTop HE sBnsieTca OCHOBHbIM OrpaHUYeHMEeM MPU MacTabrupoBaHUM MHOTOAAEPHbIX IK-13
cuctem?1) KorepeHTHOCTb Kalel U CUHXPOoHM3aumAa2) NMponyckHasa cnocobHOCTb MeXbAaepPHOM
64 4 KOMMYyHMKaunn3) TennosblaeneHne u sHepronoTpebneHned) TakToBaa YacToTa OTAENbHOTO A4pa
25. Y70 Takoe «non-blocking cache»?1) Kaw, KOTopblii HUKOTAa He BbI3biBaeT NPOMaxoB (miss)2) IIK-13
Kaw, cnocobHbIi 06¢cnyKMBaTh HOBbIE 3aNpPOoCbl BO BpeMsi 06paboTku npomaxa3) Kawl, He Tpebyto-
65 2 LM NPOTOKONA KorepeHTHOCTU4) Kaw, paboTatowmii TONbKO B pexXume 3anucu
3aaHus OTKPHITOTO THUTIA
66 Koh- TexHonorma pasbuneHns npoLecca UCMNoJIHEHUA KOMaHbl Ha NocneaoBaTe/ibHble cTagun And no- IIK-11
Beliep | BblWEHWA NPOM3BOAMUTENbHOCTU Ha3blBAETCA
67 3aBucu- | CuTyaumsa, Korga cnegytollas KOMaHaa He MOXKET HayaTb UCNONHEHME, MOTOMY YTO el HYXKeH pe- IK-11
MOCTb | 3ynbTaT NpeablayLen, HasbiBaeTcs no AaHHbIM.
68 dopsap- | MeTog ycTpaHeHMA KOHGNMKTOB MO AaHHbIM, MPY KOTOPOM pe3y/bTaT nepeaaétcs HanpPAMYHo C IK-11
OVHT BbIXOZa O4HOW CTaAnKN KOHBENepa Ha BXo4, APYron, Ha3blBaeTcA
69 MpeacKka- | MexaHW3M, NO3BOIAOLWMI NPOLLECCOPY 3apaHee onpeaenATb HanpasaeHne YC/I0BHOro nepexoaa K12
3aHMe | ANA yMeHblUeHMA NPOoCToeB KOHBeMepa, Ha3biBaeTcA nepexonos.
70 Cynep- | ApxuTeKTypa npoLeccopa, CnocobHas MCNONHATb HECKO/IbKO MHCTPYKLMI 32 OA4MH TaKT 3a CYET ITK-12
CKanAp | HaZIMYMA HECKOIbKMX UCMOIHUTEIbHBIX YCTPOMCTB, HAa3blBaeTCA
71 Mepe- [K-12
MMeHO- | TeXHWKA YCTPaHEHMA NIOXKHbIX 3aBUCUMOCTEN NO PErncTpam NyTém ConocTaBNEHUA APXUTEKTYPHbIX
BaHMe | perncTpos c 60/1bwmm Habopom GU3NYECKMX PETUCTPOB HA3blBaETCA PerncTpos.
72 Nokanb- | MpUHUMA, cOrnacHO KOTOPOMY NPOLLECCOP C BbICOKOW BEPOATHOCTbIO 0OpaLLaeTcs K JaHHbIM, pac- ITK-12
HOCTb | NONOXEHHbIM PALOM C paHee UCNOAb30BaHHbIMM, HA3biBA€TCA MPOCTPAHCTBEHHOWM
73 Hebonbluas 6bicTpas NamaATb, PACNONIOKEHHAA MeXAY NPOLLECCOPOM U OCHOBHOM NaMATbIO AN ITK-12
Kaw YCKOPEHMA A0CTyNa K YaCTO MCMO/Ib3yeMbIM AaHHbIM, Ha3blBaeTCA




74 Cutyaums, Korga 3anpaliMBaemble AaHHble He HaWAeHbl B K3LW-NamMATH, Ha3blBaeTca IIK-13
Mpomax | (miss).
75 3amelte- | Anroputm, onpeaenaroLmniA, Kakyto K3W-MHUIO BbITECHUTb MNPY 3aNOJHEHUM K3LWa, Ha3blBaeTCA IK-13
Hue anropuTMom
76 Kore- IIK-13
PeHT- CBOMCTBO CUCTEMbI K3LW-NamATh, obecneymBatoLLee COrTacOBAaHHOCTb AAHHbIX MeXAy K3wamm
HOCTb | pa3HbIX A4ep, Ha3biBaeTcA
77 NHBanu- [evictBMe NO NOMETKE K3LW-TMHUUN KaK HeLeNCTBUTENIbHOW NPU U3MEHEHUWN AaHHbIX B APYTOM IK-11
Aauma A4pe Ha3blBaeTcA
78 CneunanbHana MHCTPYKUMA, FaPaHTMPYIOLWAn 3aBepLieHme BCEX ONepaLmin NnaMaTn 40 e€ BbINosHe- IK-11
Bapbep | HMA, Ha3biBaeTcA namATu.
79 ATomap- | CBOMCTBO onepaumn BbINOAHATLCA LLE/IMKOM, 63 BO3MOXKHOCTU MpepbiBaHMA UAW HabaoaeHus IK-11
HOCTb | NPOMEXKYTOYHOIO COCTOAHMA APYTMMM NOTOKAaMM, Ha3blBaETCA
80 Mapan- | BO3MOXHOCTb O4HOBPEMEHHOIO BbIMOAHEHMUA HECKONBbKUX BbIYUCAUTENbHDBIX 33a4 UAN UHCTPYK- IK-11
Nennsm | uuii HasbiBaeTcs
81 Bektopu- | Mpeobpa3oBaHne CKanApHbIX onepaumini B onepaumm Hajd BeKTOpaMu AaHHbIX A1 UCNO/b30BaHMUA IIK-11
3auma SIMD-pacwupeHuit HasblBaeTcA
82 Mnanu- | AnnapaTHbIM 610K, onpeaenaArLWmii NoPAA0K UCNIONHEHUS KOMaHA, Npu out-of-order BbinonHeEHWM, IIK-12
POBLUMK | Ha3blBaeTCA KOMaHA,
83 Cnekynsa- | icnonHeHne KOMaHZA 40 NOATBEPKAEHWA KOPPEKTHOCTU NpeacKasaHusa nepexoa HasbliBaeTcs ITK-12
TUBHOE NCNOJIHEHUEM.
84 TpaHcna- | Mpouecc npeobpa3oBaHUA BUPTYasbHOTO aapeca B PU3NYECKUI agpec HasbiBaeTCA agpe- ITK-12
uns CoB.
85 Crpa- Bnok BupTyanbHOM namatTv GUKCMPOBAHHOIO pasmepa, oTobparkaemMbli Ha GU3UYECKYD NaMSATb, ITK-12
HUUA Ha3blBaeTcA
86 CneuMannanMpoBaHHbIA K3W ANA YCKOPEHMA TpaHCasuMmn agpecosB HasbiBaetcs TLB (Translation ITK-12
Bydep | Lookaside ).
87 Mponyck- | KoanyecTtBo gaHHbIX, NepeaaBaeMblix Yepes KaHai CBA3M 3a eAUHULLY BPEMEHM, HAa3bIBAETCA [IK-12

HaA

CNoCcoBHOCTbIO.




88 NlateHT- IIK-13
HOCTb Bpems 3a4eprKKM mexay 3anpocoM AaHHbIX U UX NOJlYy4eHMEM Ha3blBaeTca
89 MacwrTa- IIK-13
6upye- | CnocobHOCTb CUCTEMbI YBENNYMBATL NPOM3BOAMTENBHOCTL NPU A06aBNEHMM pecypcoB (aaep, na-
MOCTb | MATM) Ha3bIBaeTcA
90 Yckopu- | CneumanmsmpoBaHHbIM BbIYUCAUTENBHbIA 610K, ONTUMMU3NPOBAHHbIN NOJ KOHKPETHbIM Knacc 3a4au IIK-13
Tenb (Hanpumep, rpadpuka unm UN), HasbiBaeTca
91 KoH- TexHonorua pasbueHnsa npouecca UCNOSHEHWS KOMaHAbl HA NocaeA0BaTeNbHbIe CTaANN 414 NOBbI- IK-13
Beliep | WeHMA NpPou3BOAMTENbHOCTU Ha3blBAETCA
92 3aBucu- | Cutyauma, Korga cieayow,an KoMaHaa He MOXKeT HavyaTb UCMOIHEHME, MOTOMY YTO el HYXKEH pe- IK-13
MOCTb | 3ynbTaT NpeablayLen, HasbiBaeTcs Nno AaHHbIM.




2. OnucaHyne MIKAJIbl OLlCHUBAHHUSA

B paMkax peHTUHIOBOM CHCTEMBI YCIIEBAEMOCTD CTYIEHTOB 110 KaXI0W JUCLHUIUIMHE OLe-
HUBAETCSl B XOJA€ TEKYyIIEro KOHTPOJS M NPOMEXKYTOYHOM arrecrauuu. PelTnHrosas cucrema
OLICHKH 3HaHUH CTYJICHTOB OCHOBAaHa HA MCIIOJIb30BAHUY COBOKYITHOCTU KOHTPOJIBHBIX MEPOIIPH-
ATUI 110 MPOBEPKE MPOUICHHOI0 MaTepuana (KOHTPOJIbHBIX TOYEK), ONTUMAIBHO PACIIOJIOKEH-
HBIX Ha BCEM BPEMECHHOM MHTEPBAJIC U3YUYCHUSA AUCHUIUIMHBL. [[pMHIUIIEI pEUTUHIOBOM CUCTEMBI
OLIEHK!U 3HAaHUH CTYJIEHTOB OCHOBBIBAIOTCS Ha TPeOOBAaHUAX, OoNKUCaHHbIX B [lomoxkeHnn 06 opra-
HU3AIMK 00pa30BaTEIHLHOIO MPOLECCa HA OCHOBE PEHTHHIOBOM CHCTEMBI OLIEHKH 3HAaHUH CTYCH-
T0B B DI'AOY BO «CKOVY».

3. Kpurepuu oneHMBaHUsI KOMIIETCHIIUH 32JaHUIl OTKPBITOr0 THIIA

OneHKa «OTJIMYHO» BBICTABIISECTCS CTYACHTY, €CIIH SABJISIOTCS BEPHBIMH PE3YJIbTATHI KJlac-
CU(UKAIMK U BEIOOPA COBPEMEHHBIX HHCTPYMEHTAIIBHBIX CPE/ICTB Pa3paOOTKU NPUKIIAJAHOTO MPO-
IrpaMMHOT0 obecreueHus], AEMOHCTPALMHU 3HAHUH TEXHOJIOT M MPOrpaMMHUPOBAHUS U pa3pabOTKH
IPUKIIAJHOTO MPOrPaMMHOI0 OOECIEYEeHUs] BBIUUCIUTENbHBIX CHUCTEM, HCIOJIb30BAHUS COBpPE-
MEHHBIX MHCTPYMEHTAJIBHBIX CPEICTB Pa3pabOTKU MPUKIATHOTO MPOTPAMMHOTO OOECIIeUeHHUS,
INPUMEHEHUs] TEXHOJIOTMH MPOrpaMMHUpPOBAaHMS NPU pa3padOTKe MPHUKIATHOTO MPOTrPAMMHOIO
o0ecrieyeHHs, JEMOHCTPAIMU 3HAHUNH WHCTPYMEHTAJIBHBIX CPEACTB JJIsl Pa3pabOTKH MPUIIOKE-
HUH, BEIOOpa CPeaCTB pa3pabOTKH, TECTUPOBAHUS M COMPOBOXKICHHS MPOrPaMMHOTO oOecreyde-
HUSl, IPUMEHEHUSI HHCTPYMEHTAJIBHBIX CPEICTB U HOBBIX CPEICTB aBTOMATU3UPOBAHHOIO IIPOEK-
TUPOBAaHMs, OCBOCHMS HOBBIX CPEJICTB aBTOMATHU3MPOBAHHOI'O NMPOEKTHPOBAHUSA U pa3pabOTKH
IPOTPaMMHOT0 00ECTIEYeHH S, COIIPOBOXKICHUS MPOrPAMMHOT0 00ecreueH sl B IPOIIECCE €ro IKC-
IUTyaTaluy, pa3pabOTKH U UCIOJIb30BAHUSA METOJUK TECTHUPOBAHUS NMPOrPAMMHBIX MPOTYKTOB;
NpeCTaBICHHBIN JOKYMEHT HE CO/ICPKUT OIMOOK U perieHsl Bee 3anaun. Komnerennun T1K-11,
ITIK-12, ITK-13 ocBO€HBI Ha BEHICOKOM YPOBHE.

OrneHKa «XOpOIIO» BBICTABISIETCS CTYAEHTY, €CIM SIBISIOTCS BEPHBIMHM PE3YJIbTATHI
KJIaccu(UKaIuy U BEIOOpa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB pa3pabOTKH MPUKIATHOTO
IPOTrpaMMHOr0 oOecredeHus1, JEMOHCTPAllUi 3HaHUH TEXHOJIOIHH MPOrpaMMHUpPOBaHUS U pa3pa-
0OO0TKM IPUKIIAJHOTO MTPOrPAMMHOI0 00ECTIEUEeHUS BBIYUCIUTENBHBIX CUCTEM, HCIIOJIb30BAHUS CO-
BPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEACTB pa3paOOTKH MPUKIAJHOTO MPOrpaMMHOro obecrede-
HUSl, IPUMEHEHUsI TEXHOJIOTMH IMPOrpaMMUpPOBAaHUS HpU pa3pabOTKe MPUKIATHOTO MPOrpaMM-
HOT0 00ecreyeHus1, IeMOHCTPALIMH 3HAHUI HHCTPYMEHTAJIBHBIX CPEJICTB I pa3pabOTKH MPHIIO-
KEHHH, BEIOOpA CPEICTB Pa3pabOTKH, TECTUPOBAHHS M COIIPOBOXKICHHUS MPOTPaMMHOT0 obecrie-
YEeHHUs1, IPUMEHEHNS] HHCTPYMEHTAIBHBIX CPEJICTB U HOBBIX CPEICTB aBTOMATU3UPOBAHHOIO IPO-
€KTHPOBAHMSI, OCBOEHHUSI HOBBIX CPEACTB aBTOMAaTHU3UPOBAHHOI'O MPOEKTUPOBAHMSI U pa3pabOTKu
IPOTrPaMMHOr0 00€CIIEYeHHs], COIIPOBOXKAECHUS TPOrPaMMHOI0 00eCIeueHus B IPOLIECCE €ro 3KC-
IUTyaTaluy, pa3padoTKH U UCTIOIB30BAHUS METOIMK TECTUPOBAHHUS IIPOTPAMMHBIX TIPOTYKTOB; OT-
YETHBIN TOKYMEHT COJICPKHUT HE3HAYUTEIbHbIE OIIMOKH, HE BIUAIOLINE Ha OOIIUI pe3yIbTaT U He
IpEeJICTaBICHbI OT/AEIbHBIC 3a7aul, HE BIUAmKe Ha oOmuit pesyaptar. Komnerenuun I1K-11,
[1K-12, TIK-13 ocBOEHBI Ha CPEAHEM YPOBHE.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISETCS CTYJIEHTY, €CIM B OCHOBHOM BE€PHBIMU
SBIISIIOTCSL PE3YJIbTaThl KiIacCU(UKALUMU U BbIOOpa COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEJCTB
pa3paboOTKK MPUKIATHOTO MPOTrPaMMHOIO OO0ECHedYeHMs], JEMOHCTPALMU 3HAHUNA TEXHOJOTHMM
IPOTrpaMMHUPOBAHUS U pa3pabOTKH MPUKIJIATHOTO IPOIPaMMHOI0 00€CIeYeHUs BBIYMCIUTEIbHbIX
CUCTEM, HCIIOJIb30BaHHsI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEACTB pa3paObOTKU MPUKIATHOTO
IPOTPaMMHOT0 OOecredeHus, IPUMEHEHHUs TEXHOJIOTUH MPOrpaMMHPOBAaHUS NpU pa3paboTke
IPUKIIATHOTO MPOTPAMMHOI0 00ECIIeUeHNs, IEMOHCTPALIMU 3HAHUI HHCTPYMEHTAJIbHBIX CPEJICTB
JUI pa3pabOTKU MPUIIOKEHUH, BBIOOpa CPEeACTB pa3pabOTKH, TECTUPOBAHUS U CONPOBOXKICHHS
IPOrpPaMMHOT0 O0eCieueHus, IPUMEHEHUSI HHCTPYMEHTAJIbHBIX CPEJICTB U HOBBIX CPEJCTB aBTO-
MaTU3HPOBAHHOTO MPOEKTUPOBAHMS, OCBOSHHS HOBBIX CPEACTB aBTOMAaTU3UPOBAHHOIO IIPOEKTH-
poBaHUs U pa3pabOTKH MIPOTrPAMMHOI0 00ECIIEUEHNs1, COITPOBOXKIEHUS IPOIPaMMHOr0 odecrede-



HUS B IPOIECCE €T0 IKCIUTyaTalluy, pa3paboTKH U UCIOJIb30BaHUS METOAUK TECTUPOBAHUS MIPO-
IPaMMHBIX MPOIYKTOB; OTUYETHBINA TOKYMEHT COJEPKUT OMIMOKH, HE MTO3BOJISIONINE OLICHUTH Ka-
YEeCTBO pa3pabOTKH; MIPeICTaBICHBI HE BCE IaHHBIC U 33/1a4U PEIICHbI HE B MOJIHOM 00beme. Kom-
nerenuuu [1K-11, TTK-12, TTK-13 ocBoeHbl HA MUHUMAJILHOM YPOBHE.

OrneHKa «Hey10BJIeTBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, €CIIH SBJSIOTCS HEBEPHBIMU
pe3ynbTaThl KIAcCU(PUKALMN B BEIOOpPA COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB Pa3padOTKH
MPUKIATHOTO MPOrPaMMHOT0 obecrieueHusl, JEMOHCTPALUY 3HAHUN TEXHOJIOTHI MPOrpaMMHUpPO-
BaHUsS U pa3pabOTKU MPUKIIATHOTO MPOTPAMMHOTO O00ECTICUeHUSI BRIYUCITUTEIBHBIX CUCTEM, HC-
MOJIb30BAaHUSI COBPEMEHHBIX MHCTPYMEHTAIbHBIX CPEJICTB pa3padOTKHU MPUKIATHOTO MPOrPaMM-
HOTO 00eCIeYeHMsI, IPUMEHEHHUSI TEXHOJIOTHUI MPOTrPaMMHPOBAHUS MPHU pa3paboTKe MPUKIATHOTO
POrpaMMHOT0 0OecreyeHusl, JeMOHCTPAllUK 3HAHUI MHCTPYMEHTAJIBHBIX CPEACTB JUIsl pa3pa-
OOTKHM NPUIIOKEHUH, BBIOOPA CPeNICTB pa3pabOTKH, TECTUPOBAHUS U COIIPOBOXKACHUS IPOTPaMM-
HOTO 00ecredeHus, IPUMEHEHHsI HHCTPYMEHTAIbHBIX CPEJCTB U HOBBIX CPEICTB aBTOMATU3UPO-
BaHHOTO TIPOEKTUPOBAHMUS, OCBOCHHS HOBBIX CPEJICTB aBTOMATU3HPOBAHHOTO MPOCKTUPOBAHUS U
pa3pabOTKH MPOrPaMMHOTO 00ECTICUCHHSI, COTIPOBOXKACHHS MPOTPAMMHOI0 00€CIIeUeHUs B MPO-
I[[ECCE ero KCIUTyaTaluu, pa3paboTKU M UCMOJIB30BAHUS METOJIUK TECTUPOBAHUS TPOTPAMMHBIX
MPOAYKTOB; MPEACTABICHHBIM TOKYMEHT COJAEPKUT MHOTO TpyObIX OMIMOOK, HE MpeICTaBICHBI
KJIFOUEBbIC JAaHHBIEC U 3a7a4M penieHbl Hepoctatouno nojaHo. Komnerennuu I1K-11, TIK-12, TTK-
13 He chopMupoBaHHI.

4. Kputepuu onieHuBaHHs KOMIIETEeHIUI 3aJaHUI 3aKPBITOr0 TUIA

OneHKa «OTIMYHO» BBICTABIIAECTCS CTYJIEHTY, €CIU OH IpaBuibHO oTBeTHN Ha 88-100% ot
ob6mero xonudectBa 3amanuil. Kommerenmum IIK-11, TTK-12, T1K-13 ocBOCHBI Ha BBICOKOM
YpOBHE.

OrneHKa «XOpOII0» BBICTABISETCS CTYICHTY, €CIIM OH MPaBUIBLHO OTBETHNI Ha 72-87% oT
obmero konuuectBa 3amaHuii. Komnerenmuu IIK-11, [1K-12, TIK-13 ocBoeHsl Ha cpeaHemM
YpOBHE.

OreHKa «yAOBJIETBOPUTEIHHOY» BBICTABISIETCA CTYACHTY, €CJIU OH MPABWJIBHO OTBETHJI HA
53-71% ot obmero xonunyectna 3aganuii. Kommerennnu I1K-11, [TK-12, ITK-13 ocBoeHbI HAa MH-
HUMaJIbHOM YpPOBHE.

OrneHka «HEYTOBIETBOPUTEIHHOY» BBHICTABISICTCS CTYEHTY, BHICTABISIETCS CTYIEHTY, €CIIU
OH TIPaBUJILHO OTBETWJI Ha MeHee 53% ot obmiero konuuectBa 3aganuil. Komnerenmuu T1K-11,
[TK-12, ITK-13 HEe copMUpOBaHEL.



