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BBenenune

1. Haznauenue: OnieHouHble MaTepHualibl (OLIEHOYHBIE CPEJICTBA) MPEeAHAa3HAUCHBI AJIs MpOBe-
JICHUS] TEKYILEro KOHTPOJSl YCIEBAEMOCTH U MPOMEKYTOYHOU aTrTecTanuu oOydarolmuxcs, U mpe-
CTaBJISIIOT COOOM COBOKYIMMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPHAIOB U METOJOB UX HCIOJIB30-
BaHUS JUISI U3MEPEHUS YPOBHS TOCTHIKECHHUSI 00YUaIOIMMCST YCTAHOBIIGHHBIX PE3yJIbTAaTOB O0YUICHHUS.

2. ®OC sBisieTcs MPUIOKEHUEM K IIporpaMMe JTUCHUIUIMHBIL «APXUTEKTypa UHPOpPMAIHOH-
HBIX CUCTEM.

3. Paspabotuuk: Bunokypckwuii J1.J1., qomeHT gemapramenTa mudpoBbIX, POOOTOTEXHUIECKUX
CUCTEM U JIEKTPOHUKHU.

4. TIpoenena skcrneptuza @OC.

UJieHBI DKCIIEPTHOM TPYIIIIBI:
[Ipencenarens: A3zapoB U. B., n.0. iupexTopa genapraMmenTa b poBbIX, POOOTOTEXHHIESCKUX
CUCTEM U DJICKTPOHUKH

(®UO, 10ImKHOCTB)
YjieHbl KOMHMCCHU:
Illarposa I'. B., npodeccop memapramenTa udpOBLIX, POOOTOTEXHUYECKHUX CHCTEM M DIIEK-
TPOHHUKH

(®UO, 1omKHOCTB)
KDaXOTKI/IHa E.B., 1o1IeHT genapTaMeHTa LII/Id)DOBBIX, DO6OTOTCXHH‘ICCKI/IX CHUCTEM H JJICKTPO-

HHWKHN

(®UO, 10IKHOCTB)
[IpencraButens opranuzanuu-padoronarens: 0. B. Pokortos, nupexrop OO0 «Kubep Codt»
(®UO, 1omKHOCTB)

OkcrepTHOE 3akiroueHue: OIeHOYHbIe MaTepuaibl (OIEHOYHBIE CPEACTBA) MO JAUCIUTUINHE
«ApXUTEKTYpa HHPOPMALIMOHHBIX CUCTEM» COCTaBJICHbI B COOTBETCTBUHU C TPEOOBAHUSMHU CAMOCTOSI-
TEJIFHO ycTaHaBiIMBaeMoro denepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTENbHOTO CTaHIApTa BbIC-
nrero oopazoBanus no HanpasieHuo 09.03.02 MupopmalioHHbIE CUCTEMBI M TEXHOJIOTMH M TO3BO-
JSIOT OICHUTH YPOBeHb chopmupoBanHocTH Komnereniuy, [1K-2, TIK-4

5. Cpok neticteust @OC onpenenseTcs CPOKOM pealin3aiii 00pa3oBaTeIbHON MPOrPaMMBI.



1. Onucanue nokazareJieil U KpUTepHeB OLleHUBAHNUS HA Pa3IUYHBIX 3TAaNax uX opmMupoBaHus,

OINHMCAHHuEC KA OHCHUBAHUA

YpoBHU CHOPMUPOBAHHOCTH KOM-
nereHIn(uit), ”HIUKaTopa (OB)

Heckpuntopsl

MuHuManbHBINA

OBCHb HE JI0- Mimitmats- C 7
P f— HBIN yPOBEHD peﬂl:lel/:l[) YPO™ | Bricoxuit ypo-

(ynoBneTBOpH- BEHb (OTJIMYHO)

(Heynosnerso- TerbHO) (xopormo) S GaLIoB

PHTENLHO) 3 Gaa 4 Ganna

2 bamna

KomneteHumsa: MK-2 — CnocobeH Ncnosib30BaTb COBPEMEHHbIE MHCTPYMEHTA/IbHbIE CPeACcTBa U TeX-
HOJIOrMKM NPOrPaMMUPOBAHMA NPU Pa3paboTKe NPUKAAZHOIO NPOrpamMmmHOro obecneyeHns Bblunuc-
JINTE/IbHbIX CPEACTB U CUCTEM PA3/INYHOTO GYHKLMOHANIbHOIO Ha3HaYeHus

NHpukaTop: MK-2 NA-2.1 [e-
MOHCTPUPYET 3HaHMe coBpe-
MEHHbIX  WMHCTPYMEHTa/IbHbIX
CPEeACTB M TEXHONOrM npo-
rPaMMUpPOBAHUA

3HaHMA npeg-
CTaBNeHbl He-
BepHo. OTcyT-
CTBYIOT KAatoye-
Bble  WHCTPY-
MEeHTbl U Tex-
Honoruu, AOo-

NyWweHbl  rpy-

3HaHuA B OC-
HOBHOM
BEpPHbI, HO
€CTb HeTou-
HocTu. He Bce
coBpemeH-
Hble TEXHONO-
M n cpeapl

3HaHuA
BEPHbI.
He3Hayu-
TeNbHble yny-
eHua,  He
BAMAIOLLNE
Ha obuee no-
HUMaHWe

Ectb

3HaHMA non-
Hble U TOYHbIE.
Bce KnatoueBble
MHCTPYMEH-

TaNbHblE Cpea-
CTBA U TEXHO-
norumn onu-
CaHbl cun-

6ble OWNOKK. | pa3paboTKu CTeKa TexXHO- | CTEMHO U Kop-
onucaHsbl norun. PEeKTHO.
NO/HO.
NHankatop: MNK-2 UO-2.2 Bobl- | Boibop Hese- | Bbibop B oc- | Bbibop oboc- | Bbibop onTu-
6upaeT noaxopAwMme MHCTPY- | peH. WHCTpy- | HOBHOM KOp- | HOBAH BEPHO. | MasieH M No.A-
MeHTaNbHble CPeAcTBa WU TexX- | MEHTbl He CO- | peKTeH, Ho | EcTb  He3Ha- | HocTblo 0boc-
HOMIOTUKN ANA pelleHna 33434 | OTBETCTBYIOT obocHoBa- ynTesibHble HOBaH. YuTeHbl
pa3pabotku MO 3afavye, CcTeK | HMe cnaboe. | ynyweHna B | ocobeHHOCTH
TEeXHONorum He | He Bce Tpe- | aprymeHTa- 3afaum, Tpebo-
060CcHOBaH. 6oBaHMA K | uMm BblbOpa | BaHMA K Npomn3-
MO  yuTeHbl | BUbAMOTEK BOAMTENbHO-
npu Bblibope. | uan  dpenm- | CTM U MacwiTa-
BOPKOB. bupyemocTu.
NHupukaTop: MNK-2 NAO-2.3 Mpu- | MpumeHeHne NpumeHeHue | NpumeHeHune | NpumeHeHne
MeHAeT BblbpaHHbIe WHCTPY- | COAEPKUT TPY- | B LLeJIOM KOpP- | BbIMNOJIHEHO npodeccmo-
MeHTaNbHble CpeacTBa U Tex- | 6ble  OWKOKW. | peKTHO, HO | BepHO. EcTb | HanbHOe. Kopg
HOMOTMM NPU HanNucaHun koga | Koa He Komnu- | ecTb OWNBKK | HE3HAUM- KauecTBeH-
nmpyeTca/He B WCNOANbL30- | Te/bHbIE HbIA, MHCTPY-
paboTaeT, Tex- | BaHMM  API, | HeAOYETbI B | MEHTbI nc-
HONOTMU  UC- | HAaCTpPOEK apXUTEKType | MO/Ib30BaHbI
NoNb30BaHbI cpeabl  MAKM | Koaa uam uc- | adpeKkTUBHO,
HEKOPPEKTHO. | CUCTEM KOH- | NONb30BaHUKN | cobaoaeHbI
TpOAA  Bep- | BOSMOXHO- Nydwive npak-
CUIA. CTEN MHCTPY- | TUKK (best
MEHTOB. practices).
Unaukatop: MK-2 U1-2.4 Oue- | AHanms oTcyT- | AHanm3  Bbl- | AHaAM3  Bbl- | AHanKU3 npose-
HUBaeT KayecTBo U 3PEKTMB- | CTBYET UK He- | NOJIHEH  Ya- | NOJIHEH OEH MNONHO W
HOCTb MCMNOJ/Ib30BAaHUA UHCTPY- | BEPEH. Bbl- | cTyHO. EcTb | BepHo. EcTb | npodeccmo-

MEeHTa/IbHbIX CPeacCTB

OLLIKNBKM B

Ha/ibHO. [JaHbl




BoAbl 06 3d-
beKTUBHOCTH
WHCTPYMEHTOB
HEKOPPEKTHbI.

OLeHKe npo-
N3BOAUTENb-
HOCTU UK
yaobctBa umc-
Nno/ib30BaHMUA
NHCTPYMEH-
TOB.

He3Hayun-
TeNbHble yny-
LLLeHMA B Npo-
¢dunmposa-

HUK nnu
CpaBHEHUMU

aNbTepHaTuMB.

yeTKMe peko-
MeHZauMM no
onTMMM3aLUn
CTeKa TeXHOJI0-
TN N ynyywe-
HWIO npouecca
pa3paboTKku.

KomneteHumsa: MNMK-4 — CnocobeH NnpMmeHATb M 0CBanBaTb HOBble CPEACTBA aBTOMATU3NPOBAHHOIO
NPOEKTUPOBaHUSA, Pa3paboTKM, TECTUPOBAHMA U CONPOBOKAEHMA NPOrPaMMHOro obecneyeHums

NHpgukaTtop: MK-4 NO-4.1 [e- | 3HaHMA npea- | 3HaHMA B OC- | 3HaHMA 3HaHMA non-
MOHCTPUPYET 3HAHME CPeacCTB | CTaBNEHbl He- | HOBHOM BepPHbl. ECTb | Hble U TOYHbIE.
aBTOMATM3UPOBAHHOIO Npoek- | BepHO. OTCyT- | BEPHbI,  HO | HE3HAYK- rnybokoe no-
TUPOBAHWUA, TECTUPOBAHWUA W | CTBYET TMOHWU- | eCTb  HEeTOY- | TeNbHble yNy- | HUMaHWe  Co-
conposoxaeHus (CASE, CI/CD, | maHMe npuH- | HOCTU. He BCe | weHus, He | BpeMeHHbIX
aBTOTECTbI) LMNOB aBTOMa- | KNacchbl B/IMAOWME CpeacTs aBTo-
TM3aUMM KU3- | CPeacTB aB- | Ha obuiee No- | MaTnsaumm
HEHHOro TOMATU3aUUM | HUMaHWe (CASE, nam-
umkna MO, go- | (npoekTnpo- | npoueccos naanHbl,
NyweHbl rpy- | BaHWE, TECTU- | aBTOMATU3a- | PpelriMBOpPKHU
6ble oWwmnbKN. poBaHue, unn. TecTupoBa-
Cl/CD) onu- HUA).
CaHbl MOJHO.
Nuankatop: MNK-4 UO-4.2 Bol- | Boibop Boibop Kop- | Boibop n | Bolbop ontu-
6MpaeT M HacTpauBaeT cpepn- | CpencTB HeBe- | PeKTeH, HO | HAcTpoMKa MaseH,
CTBa aBTOMATM3aLUKM ONS NPO- | PEH, HacTpoWMKa BbIMNO/IHEHbI | HAaCTPOWKa
LLEeCCOB NPOEKTUPOBAHUA U Te- | HACTPOMKA He | COAepPKUT BepHo. EcTb | npodeccuo-
CTUPOBAHUA BbIMOJ/IHEHA Heaou4eTbl, He | MenKkune HanbHaA. Mpo-
WAN COOEPXMUT | BCE  PYTMH- | HEAOYETbl B | LLECChl MPOEeK-
KpUTHUYECKNE Hble npo- | KoHpurypa- TUPOBaHUA, Te-
ownbKu. Leccbl aBTO- | UM TECTOBLIX | CTUPOBAHUA W
MaTM3nNpo- CTEHAOB WAW | pa3BepTbiBa-
BaHbl. reHepaTopoB | HMA aBTOMaTU-
KoAa. 3MpPOBaHbI
MONHOCTbIO.
Nnaukatop: MNMK-4 NO-4.3 Mpu- | NpumeHeHne MpumeHeHue | NMpumeHeHune | NMpumeHeHne
MeHSAET cpeacTBa aBTOMaTM3a- | COAEPKMUT Fpy- | B LENOM KOp- | BbINOJIHEHO npodeccmo-
UMM Npu pa3paboTke U TecTu- | bole OWKUBKW. | peKTHO, HO | BepHo. EcTb | HanbHoe. AB-
posaHuu MO ABTOTECTbI HE | eCTb OWMOKK | HE3HAYU- TOMaTu3auma
3anycKatotca, | B KOHOUrypa- | TesibHble paboTtaeTt cTa-
Cl/CD nam- | umm nav- | Hegoyetbl B | BUAbHO,  no-
nAavH nagaeT, | NJanHOB, NOKPbITUK KpbITHe Te-
CpeacTBa  CO- | HAaNUCaAHUM KOA4a TecTamm | CTaMmu  BbICO-
NPOBOXAEHUA | aBTOTECTOB nnu Koe, NpoLecchbl
He WMHTerpupo- | unm pabote c | HacTpolike conpoBoOXae-
BaHbI. CASE-cpea- Tpurrepos HUA oTNa-
CTBaMM. c60pKu. YKEHbI.




NUnaukatop: MK-4 NU1-4.4 AHa-
AN3NpyeT pesybTaTbl aBTOMa-
TU3MPOBAHHOIO TECTMPOBAHUA
M CONPOBOXKAEHMA

AHanus pe-
3yNbTaToB OT-
CYTCTBYET WU
HeBepeH. Jloru
N MeTPUKU He
MHTEepnpeTu-
pOBaHbI.

AHanus
NOMHEH
ctnyHo.  Ot-
yeTbl TecToB
NPOYUTaHbI,
HO BbIBOADI
no yaydwe-
HUO Kaye-
ctea O He
cbopmynu-
pOBaHbI.

Bbl-
Ya-

AHanns Bbl-
NOAHEeH
BepHo. Ectb
He3Ha4un-

Te/bHble yny-
WeHWA B aHa-
M3e  Y3KKUX
mecT

(bottlenecks)
AN MPUYUH
nageHua Te-
CTOB.

AHanus npose-
OEH MNOJHO M
npodeccmo-
HaNbHO. Pe-
3y/ibTaTbl  WH-
TepnpeTupo-
BaHbl, chopmy-
NINPOBAHbI YeT-
Kue npeaso-
*KEeHUs no on-
TUMMU3aLUUM
npoLueccos.




OIIEHOYHBIE CPEJICTBA IS IPOBEPKHA YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIUI

Ipa-
Homep 3aaa- BHJIb-
N Conep:xanue Bonpoca Komnerennus
HUA HBbIH OT-
BET

TeMmbl npe3eHTaluii:

1. Teopema KorenpHukoBa-HalikBucra: pu3nuecKkuii CMbICH, TPAKTUYECKHUE CICICTBHS U
OTPaHUYEHUS B PEATbHBIX CUCTEMAX

2. OxoHHbIE (QYHKIIUH B CHEKTPATBHOM aHAJIN3€E: CPABHUTEILHBINA aHaI3 XOMMHUHTA, X H-
HuHTa, bskmana u Kaiizepa

3. beictpoe npeodpazoBanmne Oypoe (BIID): anropurmer Kynmu-Thioku 1 IpopexuBaHue 1O
BpPEMEHH/4acToTe

4. BeiiBneT-mpeodpa3zoBaHne KaKk HHCTPYMEHT BPeMs-4aCTOTHOTO aHAJIM3a: 0T Xaapa 10
BeiiBieToB JloOemm

5. Ilapamerpuueckue METObI CIEKTPaAIbHOM OLeHKU: Mozienu aBToperpeccuu (AR, ARMA,

ARMAX)

KencrpanbHblil aHanu3 U ero npuMeHeHne B 00pab0oTKe peun U BUOPOINArHOCTHKE

7. MeTozabl OLIEHKH YacTOTHI U (ha3bl TApMOHUYECKHX CUTHAJIOB B YCIOBUAX IIyMa (QITOpUTM
[Iponu, ESPRIT, MUSIC)

@

[1K-2, I1K-4

8. CrnekTporpaMmbl 1 BEHBJIET-CKAIOTPaMMBbl: BU3yalu3alis HECTAIMOHAPHBIX MPOLIECCOB

9. Cpasuurensubrii ananmmusz KUX- u BUX-punsTpoB: kpurepun BIOOpa I 3a7ad pealbHOTO
BpEMEHU

10. AganrtuBHBIe QrIBTPEL: anroputMbl LMS, NLMS, RLS u ux npuMeHeHne B cucTeMax mry-
MOTIOJaBJICHHUS

11. Meauannasi u HelMHEWHas: GUIbTPaALUs: 0/IaBJICHHE UMITYJIbCHBIX TOMEX 0€3 pa3MbITHS
IpaHMuIl

12. ®unpTp Kanmana [u1st OIIEHKH COCTOSIHUS TMHAMHYECKUX CUCTEM: OT HaBHUTAIMH 10 Onome-
JUIIMHBI

13. I'mybokoe oOyueHue JiyIs 00pabOTKH CHTHAJIOB: CBEPTOYHBIE CETH IS KIIACCU(DUKAIIAN
aynuo u OKI

14. Cxxatue CUTHAJIOB € MOTEPSAMU: IPUHLUIIBI KogupoBaHus B popmarax MP3, AAC, Opus
15. O6paboTka curnasnos Ha rpadax (Graph Signal Processing): HOBbIE TOIX0/bI JJISI CETEBBIX




16.
17.

18.

19.

20.

JTAHHBIX
KBaHTOBBIE anTOpUTMBI OOPAOOTKU CHUTHAIOB: TIEPCIICKTHBBI U TEKYIIIUE OTPAHUYCHHS
udposas 06paboTka OHOMETUITMHCKUX CUTHAIOB: AeTeKiusa komiuiekcoB QRS B OKI ™ u
anaiu3 O0I'-puTmMoB

O6paboTka pedeBbIX CUTHAIOB: OT BbiAeneHus npusHakoB (MFCC, PLP) no pacnio3naBaHust
KOMaH/T

Bubpoauarnoctrka MexaHH4eCKUX CUCTEM: CIEKTpaIbHbIA aHAINU3 U OOHapyxeHHe nedek-
TOB MOIIUITHUKOB

O0paboTka CUTHATIOB B CHCTEMaX CBSI3U: CHHXPOHM3AIMS, SKBAJIAH3UHT 1 00phOa ¢ MexK-
CHMBOJIBHOH HHTEpdepeHIunei

Bormpocs! q1s1 cobeceoBanus:

N

10.

ba30BbIi1 ypoBeHb

OOBsacHHUTE GU3NYECKYIO IPUPOAY P-N MIEPEX0/Ia U €r0 PoJib B pabOTE MOIYITPOBOAHUKOBBIX
npuOOpOB.

B uém paznuune mexay apeiigoBbiM 1 11 y3MOHHBIM TOKAMU B MOIYPOBOAHUKAX ?

Kaxk paboraet nmoneBoii Tpanzuctop ¢ uzoaupoBanubiM 3aTBopoM (MOSFET)? Uto Takoe
IIOPOTOBOE HAIPsKEHHE?

UYro Takoe 30HHas Teopus TBEpAoro tena? Kak oHa o0BsACHSIET pa3auune Mex a1y MpOBOIHU-
KaMH, JUDJIEKTPUKAMU U ITOJTYIIPOBOJHUKAMU?

Onumure OpUHLHKI TOJTHOTO BHYTPEHHETr0 OTPaKEHUS U €r0 IIPUMEHEHUE B BOJIOKOHHOMN
OIITHKE.

Cpennuii ypoBeHb

Kakue ¢pusnyeckne MexaHU3Mbl OTPAaHUYMBAIOT OBICTPOJICHCTBHE M MUHUATIOPU3ALIHIO CO-
BPEMEHHBIX TPAH3UCTOPOB?

Kak pabotaet dnem-namsars? O0bsicHUTE poiib TyHHenupoBauus Paynepa-Hopaxeiima n
ropsiuei NHKEKIHH.

Yro Takoe kBaHTOBast 3((HheKTUBHOCTE poToseTekTopa? OT KaKUX MapamMeTpoB OHA 3aBU-
cut?

[Touemy B ONTOBOJIOKOHHBIX JIMHUSIX UCIIONB3YIOT MH(paKpacHbIN IUana3oH, a He BUIAUMBIN
cBeT?

Kak Bnusier Temneparypa Ha XapaKTepUCTHKH MOTYITPOBOIHUKOBBIX MprOopos? [Ipusenure
MIPUMEPBHI.

IIpoABUHYTHIN YPOBEHb

[1K-2, I1K-4




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OO0bsacHUTE TPUHLIUI PabOTHI TYHHENIBHOTO AuoAa. I’ ie on moxkeT npumensatbes B UT-cu-
cremax?

Uro Takoe kopoTkokaHaimbHbIe 3G dexkTsl B MOSFET? Kak ¢ HUMHU 60pIOTCS B COBpEMEH-
HBIX TeXmpoleccax?

Kak ¢pusnuecku peanusyercs KyOUT Ha OCHOBE CBepXIpoBosaimux nenei? Kakue tpedoBa-
HUS K cpejie He0OXO MBI ?

B uém dusnueckas pazHuIa MEXy CTAaTHYECKOW M TMHAMHYECKOW MoiHOCThI0 B KMOIT-
cxemax? Kak ux MUHUMHU3UPOBATH?

OnummMre MeXaHu3M ruranTckoro maruurocomnporusieHus (GMR) u ero npumeHenue B
YCTPOMCTBAX XpaHEHUS JAHHBIX.

WHuTerpaTuBHBIC U IPUKIIAHBIE BOIPOCHI

Kak MOXHO HCITIOJIB30BaTh TEPMOAIIEKTpUIecKre 3O (EKTHI AT MOBBIMICHHUS SHEProdhdhek-
TUBHOCTH JlaTa-lIeHTpa?

Kakue ¢usndeckue orpaHudeHHS CYIIECTBYIOT JIJISl YBEITUYCHUS TDIOTHOCTH 3aIUCH B KECT-
KUX JUCKax?

[Touemy KBaHTOBasI KpUNITOTPAUsl CIUTACTCS TEOPSTUUECKU aOCOFOTHO 3anuIéHHoi? Ha
KakuX (PU3MUeCKUX MPUHIUIIAX 3TO OCHOBAHO?

Kak MempucTop peanusyer «mmaMath» Ha pusndeckoM ypoBHe? B uém ero npenmyiiectra
nepea TpaguluOHHON MaMsThIO?

[Tpemnoxute Gpuzndecku 000CHOBAHHBIN MOJIX0/T K CHIDKEHHIO TETUIOBBIJICIICHHS B BEICOKO-
MIPOM3BOJIUTENILHOM MpoIieccope 0e3 yBeTUUeHHs pa3MEPOB CHCTEMBI OXJIAXKICHUSI.

3a/laHus 3aKpHITOTO THIA:

41

1. YTo onucbiBaeT 3aKoH AMaana?1) 3aBUCMMOCTb SHepronoTpebeHns OT TaKTOBOM YacTOTbI2)
Mpeaen ycKopeHus nporpaMmmbl Npu Napaniennsaumm ¢ y4étom nocnegosarenbHoi yactn3) Coot-
HOLIEeHWe mexay 06bEMOM Kalla M 4acToToM npoueccopasd) 3aBUCMMOCTb MPOU3BOAUTENBHOCTU
OT LUMPWHbI WWHbI AaHHbIX

I1K-2, I1IK-4

42

2. Kakas ctaaunsa HE BxoauT B Knaccuyeckuii 5-ctyneHyatbiii Konsenep RISC?1) Fetch (BbibopKka Ko-
maHabl)2) Decode (aekoguposaHue)3) Memory access (aoctyn K namatu)4) Branch prediction
(npeackasaHue nepexoaa)

[1K-2, I1IK-4

43

3. Y10 TaKoe CTPYKTYpHbI KOHPAMKT (structural hazard) B KoHBelepe?1) CuTyauus, Koraa ase Ko-
MaHAbl O4HOBPEMEHHO TPEBYIOT OAMH U TOT XKe annapaTHbIi pecypc2) 3aBUCMMOCTb NO AaHHbIM

[1K-2, I1K-4




MeXK Ay nocnefoBaTelbHbIMW KOMaHAammn3) HenpasuabHOe NpeacKkasaHue ycnoBHOro nepexonad)
OwmnbKa B MMKpPOKOoAE npoueccopa

44

4. Kakolt mexaHnam HE ncnonb3syeTca Ana ycTpaHeHUs 3aBucMmocTten no gaHHoim (RAW, WAR,
WAW)?1) NepenmeHoBaHne pernctpos2) ®opeapanHr (forwarding)3) Ctanmsauma KoHsenepa
(stall)4) YBennueHue TakToOBOM Y4acTOTbl

I1K-2, I1IK-4
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5. YTo TaKoe cynepcKanapHaa apxmuTekTypa?1l) ApxMTeKkTypa C TaKTOBOM YacToToM Bbiwe 5 My2)
ApxuUTeKTypa, CNOoCOHHaAA UCNONHATL HECKO/IbKO KOMAHA, 33 OAMH TakT3) APXUTEKTYpa C pa3aesb-
HOWM NaMATbIO ANA KOMAHA U AaHHbIX4) APXMTEKTYpA € annapaTHOM NOAAEPKKOW BUPTYaIM3aLmum

[1K-2, I1K-4
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6. Kakolt TN npeackasaHnA Nepexon08 MMeET HaUBbICLLYH TOYHOCTb B COBPEMEHHbIX NPOLLECCO-
pax?1) CtaTMyeckoe npeacKkasaHue «Bceraa He nepexoantb»2) AnHamunyeckoe 1-6UTHOE Npeacka-
3aHmne3) AnMHamunyeckoe 2-buTHoe npeacKkasaHue c rnobanbHon nctopueiid) MpeackasaHue Ha oc-
HOBE KOMMUAATOPHbIX NOACKA30K

[1K-2, I1K-4
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7. Y7o TaKoe ILP (Instruction-Level Parallelism)?1) Bo3M0oXHOCTb NapanienbHoro UCNOSIHEHUA He-

3aBMCMMbIX KOMaHZ, B paMKax 04HOro notoka2) Mapannenmsm mexay pasHbIMU NOTOKAaMM BbINO-
HeHua3) Mapannenmsam mexay NpoLeccopom U yCcTpoMcTBamm BBOAa-BbiBoAa4) Mapannenmsm Ha

YPOBHE BEKTOPHbIX onepauui

[1K-2, I1K-4
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8. Kakon npuHumn HE oTHOCKTCA K OpraHn3aummn Kaw-namatn?1) NMpuHumn BpemMeHHoM J10KaNbHO-
cT12) MPUHLMN NPOCTPAHCTBEHHOM IOKanbHOCTM3) MpuHLMN BKAtoYeHMs (inclusion)4) MpuHumn
CNly4aMHOro A0CTyNna KO BCEM YPOBHAM OAHOBPEMEHHO

[1K-2, I1IK-4
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9. Y10 03Hauaet coctosaHue «Modified» (M) B npotokone MESI?1) Kawwi-nnHuA nycra u rotosa K 3a-
rpyske2) Kaw-nnHua nsmeHeHa n oT/In4aeTca oT AaHHbIX B OCHOBHOM NamaATu3) Kaw-anHus cosna-
[AeT C AaHHbIMUM B MAMATU U MOXKET YMTaTbCs APYyrumum agpammd) Kaw-anHma nomedeHa ans Bbi-
TeCHeHusn

I1K-2, I1IK-4
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10. YTo Takoe «noxHoe pasgeneHue» (false sharing)?1) OwmnbKa B NPOTOKONE KOFEPEHTHOCTHU
Kawen2) Cutyauma, Korga Asa NoTOKa YMTAOT OA4HY KaW-AnHUI03) CUTyaums, Koraa HesaBUCUMbIe
[AaHHble pa3HbIX NOTOKOB MOMAAAOT B OAHY K3LW-MHUIO, BbI3bIBAA NMLWHWE UHBaAngaunni) He-
KOppeKTHan paboTa mexaHn3ma npenBbl6opKu

[1K-2, I1K-4

51

11. Kakaa mogenb NnamaATM rapaHTUpyeT, YTO BCe NpoLeccopbl BUAAT onepaLunm 3anmcm B O4HOM
nopsake?1) Sequential consistency2) Relaxed memory model3) Release consistency4) Entry con-
sistency

[1K-2, I1K-4




52

12. YT1o Takoe SMT (Simultaneous Multi-Threading)?1) TexHunKa yepeaoBaHUA NOTOKOB Ha YPOBHe
0C2) AnnapaTtHasa BUPTyaM3aums notokos3) AMHaMUYECKOE NepeKOYEHNE KOHTEKCTA MeXAay
noTokamu npm npoctosax4) OgHOBPEMEHHOE UCMOIHEHNE UHCTPYKLUMIA HECKOIbKMX MOTOKOB Ha
ogHOM Aagpe

I1K-2, I1IK-4

53

13. Kakolt Tn napannenusma peanusytot SIMD-pacwmpenus (AVX, NEON)?1) Napannennsm Ha
ypoBHe notokos (thread-level)2) Napannennsm Ha ypoBHe aaHHbIX (data-level)3) Mapannennsm Ha
ypoBHe 3agau (task-level)4) Mapannennsm Ha ypoBHe KoHBeWepa (pipeline-level)

I1K-2, I1IK-4

54

14. Yto Takoe NoC (Network-on-Chip)?1) UHTepdeiic noakntoueHns BHeWwHen namsaTn2) NMpoTokon
CUHXPOHM3aUMKN Mmexay agpamn3) KommyHMKaUNMOHHas MHPACTPYKTypa A/1A CBA3M KOMMOHEHTOB
Ha KpucTtanned) Meto4 onTMMMU3aLLMKN SHepronoTpebaeHns

[1K-2, I1K-4

55

15. KaKol Knacc apxuTeKkTyp no TakcoHomum ®anHHaA COOTBETCTBYET MHOrosAePHbIM MpoLecco-
pam obuiero HasHavyeHna?1) MIMD2) SIMD3) SISD4) MISD

[1K-2, I1K-4

56

16. Y10 nponcxogmT npm ownbKe npeackasaHma nepexoaa (branch misprediction)?1) Npoueccop
reHepupyeT UCKAtOYEHNE M NepesaéT ynpasneHne OC2) KomaHaa nepesanyckaeTca c npeablay-
Len ctagmm koHseliepa3) [laHHble B K3lle NomMeyvatoTca Kak HeBannaHblied) KoHseliep cbpacbiBa-
eTcA, CNeKYNATUBHO UCNONHEHHblE KOMaHAbl 0TOpacbiBatOTCA

[1K-2, I1K-4

57

17. Y7o Takoe TLB (Translation Lookaside Buffer)?1) Kaw ana 4acto ncnonbsyemsbix AaHHbix2) Cre-
LUMANN3MPOBAHHbIM K3 AR YCKOPEHMA TPAHCAALMKN BUPTYaNbHbIX agpecos3) bydep ans xpaHe-
HWA pe3ynbTaToB apnUPMeTMYeCcKnx onepaumind) Peructp ans xpaHeHua agpeca ciesyroLLen Ko-
MaHAbI

[1K-2, I1IK-4

58

18. KaKkas meTpurKa XapaKTepmusyeT CpeHEee YMCN0 TaKTOB Ha 04HY MHCTPYKUMio?1) IPC (Instruc-
tions Per Cycle)2) MIPS (Million Instructions Per Second)3) CPI (Cycles Per Instruction)4) FLOPS
(Floating-point Operations Per Second)

I1K-2, I1IK-4

59

19. YTo Takoe out-of-order execution?1) UcnonHeHne KomaHz, B NopsaKe, OTIMYHOM OT Npo-
rPaMMHOrO, NPW COXPaHEHMM CEMAHTUKM NporpaMmsbi2) MapannenbHoe UCNONHEHNE KOMaHA, U3
pa3HbIX NOTOKOB3) McnosiHeHME KOMaHA B 06paTHOM nopAagKe AnA ONTUMMU3aunmn Kawad) AnHamum-
YeCcKoe M3MEeHeHMe nNopAaKa KOMaHg KOMMUAATOPOM

[1K-2, I1K-4

60

20. Kakolt apxuTeKTypHbIN noaxon Hanbonee adpPpeKTUBEH ANA 38434 MAaTPUYHbIX BbIYUCAEHUN B
NN?1) YBennyeHne TaKTOBOWM YacTOTbl ogHOAAEpHOro npoueccopa) Nybokas KoHBeepmnsaums
CKanapHbix onepaumin3) PaclwmpeHune Habopa KomaHA 415 CTPOKOBbIX onepauumind) Ucnonb3osa-
HWe TEH30PHbIX AAEP U CNELNANMU3NPOBAHHBIX MAaTPUYHbIX YCKOpUTENemn

[1K-2, I1K-4




21. Y7o Takoe «memory wall»?1) OrpaHnyeHne Ha MaKCMManbHbI 06bEM OnepaTUBHOM Na-
MATU2) PaspbiB MmexXay POCTOM NPOM3BOAUTENBHOCTU NPOLECCOPOB U NPOMNYCKHOM CNOCOBHOCTLIO
namatu3) dusmyeckoe pasgeneHune Kawen L1 1 L2 Ha kpuctanned) OrpaHUYeHME Ha KOJIMYECTBO

I1K-2, I1IK-4

61 2 OAHOBPEMEHHbIX 06paLLeHN K NamATK
22. Kakolt MpOTOKON KOrepeHTHOCTHM Kallen ncnonbsyet coctoaHuna: Modified, Exclusive, Shared, IIK-2, IIK-4
62 3 Invalid?1) MOESI2) MSI3) MESI4) MESIF
23. Yo Takoe «speculative execution»?1) McnonHeHWe KOMaHA A0 NOATBEPKAEHUA KOPPEKTHO- I1K-2, TIK-4
CTV NpeAckasaHusa nepexoga) MNapannenbHoe UcnofHeHWe Ay6ANPYOWMX KOMaHA AN NoBbllle-
HUA HagéxHocTn3) OTNOXKEHHOE UCMOIHEHME KOMaHA A0 ocBoboxaeHuA pecypcosd) UcnonHe-
63 1 HWe KomaHza B POHOBOM pexume npu NpocToe npoueccopa
24. Kakoi dpaktop HE ABnaeTca OCHOBHbIM OrpaHuyYeHnem npu macwtabuposaHumn mHoroagepHbix | TIK-2, [IK-4
cuctem?1) KorepeHTHOCTb Kalel U CMHXpOoHM3aLma2) NMponyckHaa cnocobHOCTb MeXbAaepPHOM
64 4 KOMMYHUMKaumn3) TennosbliaeneHne u aHepronotpebneHmed) TakToBaa YacToTa OTAENbHOrO Agpa
25. YT1o Takoe «non-blocking cache»?1) Kaw, KoTopblii HUKOrga He Bbi3biBaeT MPOMaxoB (miss)2) IK-2, I1K-4
Kaw, cnocobHbI 06cnyKMBaTh HOBbIE 3aMpPOoChbl BO BpemMsi 06paboTku npomaxa3) Kaw, He Tpebyto-
65 2 WM NPOTOKOIA KorepeHTHOCTN4) Kaw, paboTatowmii TONIbKO B pexume 3anmcm
3aaHusi OTKPHITOTO TUNIA [IK-2, I[IK-4
66 Kok- TexHonorma pasbreHma npouecca UCNONHEHUA KOMaHAbl Ha NocneAoBaTe bHblIE CTaguUM ANA No- IK-2, I1K-4
Beliep | BblWEHWA NPOU3BOANUTENIbHOCTU Ha3blBAETCA
67 3aBucn- | Cutyaums, Korga cnegytolan KomaHaa He MOXKET HauyaTb UCMOMIHEHME, MOTOMY YTO e HYXKEH pe- I1K-2, TIK-4
MOCTb | 3ynbTaT nNpeaplayLien, HasbiBaeTcs Nno AaHHbIM.
68 dopeap- | MeTopg ycTpaHeHUA KOHPANKTOB NO JAHHBIM, NPU KOTOPOM pe3yabTaT Nnepesaétca HanpaAMyto C I1K-2, T1K-4
OVHT BbIXOZa O4HOM CTaANN KOHBEMepa Ha BXO4, APYroi, Ha3biBaeTcA
69 Mpeacka- | MexaHn3m, NO3BONAOLWMIN NPOLLECCOPY 3apaHee onpeaensaTb Hanpas/eHNe YC0BHOIO Nepexoaa I1K-2, I1K-4
3aHMe | ANA yMeHblUeHMA NPOCTOeB KOHBeMepa, Ha3biBaeTcA nepexoaos.
70 Cynep- | ApxuTeKTypa npoueccopa, cnocobHas MCNONHATb HECKO/IbKO MHCTPYKLMIA 3@ OA4MH TaKT 3a CYET I1K-2, TIK-4
CKanAp | HaNMYUA HECKONbKUX NCNONHUTE/IbHbBIX YCTPOMCTB, Ha3blBaeTCS
71 MNepe- I1K-2, I1K-4
MMeHO- | TexHMKa yCTPaHEeHMA JIOMKHbIX 3aBUCMMOCTEN MO PEerncTpam NyTém ConoCTaBNEHNA aPXUTEKTYPHbIX
BaHWe | pernctpos c 60nbwMm Habopom PpU3MYECKMX PEFUCTPOB HasblBaeTcA perucTpos.




72 JNlokanb- | MpuWHUMA, COr/1TacHO KOTOPOMY MPOLLECCOP C BbICOKOM BEPOATHOCTbIO 0OpaLLaeTcsa K AaHHbIM, pac- I1K-2, TIK-4
HOCTb NONIOXKEHHbIM PAAOM C paHee UCNO0/b30BaHHbIMM, HAa3blBAETCA MPOCTPAHCTBEHHOM
73 Hebonbluas 6bICcTpas NamATb, PACNONOKEHHAA MEXKAY NPOLLECCOPOM M OCHOBHOM NAaMATbIO ANA I1K-2, T1K-4
Kaw YCKOPEHMA A0CTyNa K 4YacCTO UCMOJIb3yeMbIM AAaHHbIM, Ha3blBAeTCA
74 CuTyaums, Korga 3anpalmBaemble AaHHble He HallAeHbl B K3LW-NaMATU, Ha3blBaeTCA I1K-2, TIK-4
Mpomax | (miss).
75 3amewe- | AAropuTm, onpeaenatowmin, Kakyto K3LW-MHUIO BbITECHUTb NPY 3aN0AHEHUN K3LWA, Ha3blBaeTCs I1K-2, TIK-4
Hue anropuTMom
76 Kore- I1K-2, I1IK-4
PEHT- CBOMCTBO CUCTEMbI K3LW-NamMaTK, obecneymBatoLLLee COrNaCOBAaHHOCTb AAaHHbIX MeXAy Kawamu
HOCTb pasHbIX a4ep, Ha3blBaeTcs
77 NuBanu- [elicTtBre No NOMETKE K3LLU-TMHUU KaK HeAENCTBUTEIbHOM NPU N3MEHEHUN AAHHbIX B APYrom I1K-2, TIK-4
Aaums Anpe Ha3blBaeTcA
78 CneumanbHas UHCTPYKLUMA, rapaHTUPYIOLLAA 3aBepLueHne BCcex onepauuii namaTtu go eé soinonHe- | 1IK-2, T1IK-4
bapbep | HUA, Ha3bIBaeTcA namAaTu.
79 Atomap- | CBOMCTBO OMepauumn BbIMOJHATLCA LENNMKOM, 6e3 BO3MOXHOCTM npepbiBaHua uau Habmogernsa | 1IK-2, [IK-4
HOCTb NPOMEKYTOYHOTO COCTOSIHMA APYIMMW NOTOKAaMM, Ha3blBAETCA
80 Mapan- | BO3MOMKHOCTb OIHOBPEMEHHOIO BbINONHEHUA HECKONbKUX BbIMUCAUTENbHBIX 3a4a4 uan uHcTpyk- | TIK-2, [IK-4
Nennsm | Uni HasbiBaeTca
81 BekTopu- | Mpeobpa3oBaHme CKaNApHbIX onepaumii B onepaLum Haj BeKToOpammn AaHHbIX ana ucnonb3osanma | [1K-2, [IK-4
3auma SIMD-paclwunpeHuii HasblBaeTcA
82 MnaHun- | AnnapaTHbli 610K, onpeaenaowmnii NopAAoK UCMNONHEHMA KOMaHA, npu out-of-order sbinonHenun, | T1K-2, TIK-4
POBLMK | Ha3blBaeTCs KOMaHa,
83 Cnekyna- | icnonHeHMe KoMaHA, A0 MOATBEPMKAEHMA KOPPEKTHOCTM npejackasaHua nepexoda Hasbisaetca | [IK-2, [IK-4
TUBHOE NCNONIHEHNEM.
84 TpaHcna- | Mpouecc npeobpasoBaHMA BUPTYaNbHOro agpeca B GU3NYECKMI aapec HasbiBaeTcA appe- | TIK-2, IIK-4
umna COB.
85 Crpa- BNOK BMPTyanbHOW NamAaTM GUKCUPOBAHHOIO pasmepa, otobpaskaembiit Ha ¢usmueckyto namato, | [IK-2, ITK-4

HUUa

Ha3blBaETCA




86 Cneumanm3npoBaHHbIA K3W A/19 YCKOPEeHWA TpaHCaAuMKM agpecos HasbiBaeTca TLB (Translation | TIK-2, I1IK-4
Bydep | Lookaside ).
87 Mponyck- | KoanyecTBo AaHHbIX, NepeaaBaeMblix Yepes KaHa/l CBA3W 3a eAMHULLYY BPEMEHM, Ha3blBaeTCA I1K-2, TIK-4
HaA CNOCO6HOCTLIO.
88 NateHT- I1K-2, I1IK-4
HOCTb Bpemsa 3a4epKKn mexay 3anpoCcoM AaHHbIX U UX NONYYEHUEM Ha3biBaeTcA
89 MacuwTa- I1K-2, I1IK-4
6upye- | CnocobHOCTb CUCTEMbI YBEINYMBATL NPOM3BOAUTENBHOCTb NPU A06aBNEHUM pecypcoB (aaep, na-
MOCTb | MATU) Ha3blBaeTcA
90 Yckopu- | CneumannsmpoBaHHbIi BbIMUCAUTENbHbIN 610K, ONTUMM3NPOBaHHbIN NOA KOHKPETHbIN Knacc 3agad | 1IK-2, [IK-4
Tenb (Hanpumep, rpadmka nnm M), HasbiBaeTCcA
91 KoH- TexHonorua pasbueHmnsa npouecca UCNOJIHEHUA KOMaHAbl Ha nociegoBaTtenbHble ctagum ans nosbl- | [1K-2, TIK-4
BeMep | WeHMA NPoU3BOANTENbHOCTU Ha3blBaeTCA
92 3aBucu- | CuTyaumsa, Koraa ciedylollas KoOMaHaa He MOMKeT HayaTb MCMOIHEHME, MOTOMY YTo el HyskeH pe- | [IK-2, TIK-4
MOCTb | 3yNbTaT NpeaplayLen, HasbiBaeTcs No AaHHbIM.




2. OnucaHyue MKAJbl OIeHUBAHUS

B pamkax peHTHUHTOBOM CHCTEMBI YCIIEBAEMOCTh CTYICHTOB MO KaXKI0M JUCIUILIMHE Olle-
HUBAETCS B XOJE TEKYILEro KOHTPOJSA M IPOMEKYTOYHOM arrecTanuu. PenTuHrosas cucrema
OIICHKHU 3HAHUM CTYJICHTOB OCHOBAaHA Ha MCITOJIb30BAaHUHM COBOKYITHOCTH KOHTPOJBHBIX MEPOIPH-
ATUM 1O MPOBEPKE MPOUIEHHOI0 MaTtepuaia (KOHTPOJIbHBIX TOYEK), ONTUMAIBHO PACIOJIOKEH-
HBIX Ha BCEM BPEMEHHOM MHTEPBAJIC U3YyUYCHUS JUCUUILUIMHBL. [[pUHIUIIBI pEUTUHTOBOM CUCTEMBI
OIICHKY 3HAHUH CTYJCHTOB OCHOBBIBAIOTCS HA TPeOOBAHMSIX, OMUCAHHBIX B [lomoxkeHnu o6 opra-
HU3aIMH 00pa30BaTEIHLHOTO MPOIiecca Ha OCHOBE PEUTHHIOBOM CHCTEMbI OIICHKH 3HAHUN CTY/ICH-
T0B B PI'’AOY BO «CKDVY».

3. Kputepun oneHMBaHUs KOMIETEHIMI 3aJaHUI OTKPBHITOr0 THIA

OneHka «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CIIH SIBISIOTCS BEPHBIMU PE3YJIbTaThI Kiac-
CU(UKAIMK U BEIOOPA COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB Pa3pabdOTKU MPUKIIATHOTO IPO-
IpaMMHOI0 o0ecrieueHus, IeMOHCTPALMU 3HaHUH TEXHOJIOTUIA IPOrpaMMHUPOBAHUS U pa3paboTKu
IIPUKIIAIHOTO MPOTrPaMMHOI0 OOECIIEUEHUS] BBIUMCIUTEIbHBIX CUCTEM, MCIIOJIB30BaHUS COBpE-
MEHHBIX MHCTPYMEHTAJIBHBIX CPEJICTB Pa3pabOTKU MPUKIAAHOIO MPOrPpaMMHOr0 oOecleyeHus,
INPUMEHEHUS TEXHOJIOTUH NpPOrpaMMHUpPOBaHUS MpPU pa3pabdOTKe MPHUKIATHOTO MPOrPaMMHOIO
o0ecreyeHus, JeMOHCTpAllMM 3HAaHUH MHCTPYMEHTAJIBHBIX CPEICTB JAJS Pa3pabOTKU MPUIIOKE-
HUI, BEIOOpa CPEACTB pa3padOTKH, TECTUPOBAHUS M CONPOBOKICHHUS MPOTPAMMHOTO oOecriede-
HUS, IPUMEHEHUSI HHCTPYMEHTAIBHBIX CPEJICTB U HOBBIX CPEJICTB aBTOMAaTU3UPOBAHHOI'O IIPOEK-
TUPOBAHHUS, OCBOEHHUSI HOBBIX CPEJCTB aBTOMAaTU3MPOBAHHOI'O MPOEKTHUPOBAHUS M pa3pabOTKU
IPOTrPaMMHOr0 00eCIeYeHMsI, COPOBOXKACHUS IPOrPaMMHOI0 00eCeueHus B IPOIecce ero 3Kc-
IUTyaTaluK, pa3padOTKU U HUCIIOJIb30BAHUSI METOJUK TECTUPOBAHUS IPOIPAMMHBIX MPOIYKTOB,;
IPECTABICHHBIN TOKYMEHT HE COJEPKUT OMIMOOK U perieHsl Bee 3aaaun. Komnerenmuu [1K-2,
[1K-4 ocBOEHBI HAa BHICOKOM yYpPOBHE.

OneHka «Xopomuio» BBICTABISETCS CTYACHTY, €CIH SIBIISIFOTCS BEPHBIMHM PE3YJIbTAThI
KJaccu(UKauy U BEIOOpa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB Pa3padOTKU MPUKIIATHOTO
IPOTPaMMHOTr0 0OecIieueHus1, JEMOHCTPALUU 3HaHUI TEXHOJIOTUIM MpOrpaMMHUpPOBaHUS U pa3pa-
0OO0TKM IPUKIIATHOTO MTPOrPAMMHOT0 00eCTIeYeHHS BBIYMCIUTENBHBIX CUCTEM, UCIIOJIB30BaHUs CO-
BPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEACTB pa3paOOTKH MPUKIAJHOTO MPOTrpaMMHOro obecrede-
HUS, IPUMEHEHHSI TEXHOJIOTMI NMPOrpaMMUpPOBAaHUS NPU pa3pabOTKe MPUKIATHOTO MPOTrpaMM-
HOT0 o0ecTeyeHus], IEMOHCTPALIUN 3HAHUI HHCTPYMEHTAIBHBIX CPEJCTB Ul Pa3pabOTKH MPHIIO-
JKEHUH, BbIOOpa cpeACTB pa3pabOTKH, TECTUPOBAHUS U COMPOBOXKIEHUS IPOrPaMMHOI0 obecrie-
YECHUS, IPUMEHEHU] UHCTPYMEHTAJIBHBIX CPEACTB U HOBBIX CPEACTB aBTOMAaTU3UPOBAHHOIO IIPO-
€KTHPOBAHMUSI, OCBOEHHUS HOBBIX CPEACTB aBTOMATU3UPOBAHHOTO NIPOEKTUPOBAHUS U pa3paboTKU
IPOTPaMMHOT0 00eCIIeYeHHsI, COPOBOXKACHUS IPOrPAaMMHOI0 00eCreueHus B POIecce ero 3Kc-
IUTyaTaluu, pa3pad0TKU U UCTIOIb30BaHMS METOUK TECTUPOBAHUS TPOrPAMMHBIX POIYKTOB; OT-
YETHBIN IOKYMEHT COJIEPKUT HE3HAUUTEIbHbIE OLIMOKH, HE BIUSIOIINE Ha OO pe3ysbTaT U He
IpEeJICTaBJICHBI OTJENbHBIC 3a/1a4M, HE BIUSIONME Ha oot pesynbrar. Kommerenmmn [1K-2,
ITK-4 ocBOeHbI Ha CpPEJJHEM YPOBHE.

OneHka «y10BJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIK B OCHOBHOM BEpPHBIMHU
SBIISIIOTCSL Pe3yibTaThl KiaccU(UKAUU U BbIOOpa COBPEMEHHBIX MHCTPYMEHTAIbHBIX CPEJICTB
pa3paboTKH NPUKIAJHOTO MPOrPaMMHOTO OOECHeueHus, JAEMOHCTPAllMU 3HAHUN TEXHOJIOTUMN
IPOTPaMMHUPOBAHUS U pa3pabOTKH MPUKIIATHOTO MPOrPaMMHOT0 00eCIIeUeHUs BBIYMCIUTEIbHBIX
CHUCTEM, HCIIOJIb30BaHMSI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEICTB pa3pabOTKU MPHUKIAIHOTO
IPOTPaMMHOT0 OOecreYeHusl, MPUMEHEHNUs TEXHOJIOTUIl MpOrpaMMUpPOBaHUs TpU pa3paboTKe
MPUKIIATHOTO MPOTPAMMHOI0 0OEeCTieueH s, IEMOHCTPAI[UU 3HAHUM HHCTPYMEHTAJIbHBIX CPEICTB
JUIs pa3pabOTKU MPUIIOKEHUH, BBIOOpa CPeCTB pa3paboTKH, TECTUPOBAHUS U COMPOBOXKICHUS
IPOrpPaMMHOTr0 OOecreueHus, IPUMEHEHUSI HHCTPYMEHTAJIbHBIX CPEJICTB U HOBBIX CPEJICTB aBTO-
MaTU3UPOBAHHOTI'O IIPOEKTUPOBAHHUSI, OCBOCHHUS HOBBIX CPEICTB aBTOMAaTU3UPOBAHHOIO IIPOEKTHU-
pPOBaHMUS U Pa3pabOTKH MPOrPAMMHOTI0 OOeCIeueHusl, COIPOBOXKIEHUS IPOrpaMMHOro odecreye-



HUS B TPOIIECCE €T0 AKCIUTyaTalllH, pa3pad0TKH M UCTIOIh30BAHUSI METOIUK TECTUPOBAHHUSI TIPO-
TPaMMHBIX MPOAYKTOB; OTYETHBIA JTOKYMEHT COJEP)KHUT OIMUOKH, HE TTO3BOJISIONINE OIICHUTh Ka-
4eCTBO pa3pabOTKH; MPEICTABICHBI HE BCE JAHHBIC U 3a/1a4M PEIICHBI HE B MTOJIHOM 00beMe. KoM-
nerennuu [1K-2, I1K-4 ocBoeHBI HA MUHUMAJIBHOM YPOBHE.

OleHKa «Hey/10BJIeTBOPUTEIbHO» BBICTABJISETCS CTYIACHTY, €CIIU SIBISIOTCS HEBEPHBIMU
pe3ynbTaThl Kiaccu(PUKaluu U BRIOOpA COBPEMEHHBIX HHCTPYMEHTAJBHBIX CPEACTB Pa3paboOTKH
MIPHUKJIATHOTO MTPOTPAMMHOTO 00€CIIeUCHMSI, JEMOHCTPAIUY 3HAHUI TEXHOJIOTHI MPOrpaMMHUPO-
BaHMs M Pa3pabOTKH MPHUKIAJTHOTO MPOTPAMMHOTO 00€CIIeUeHUs BBIYUCIUTEIIBHBIX CHCTEM, HC-
MOJIb30BAaHUS COBPEMEHHBIX MHCTPYMEHTANBHBIX CPEACTB pa3pabOTKU MPUKIATHOTO MPOTPaMM-
HOTO o0ecredYeHusl, MPUMEHEHHS TEXHOJIOTHI MPOTrpaMMUPOBAHUS TP Pa3padOTKe MPUKIATHOTO
MPOrPaMMHOTO 00€CIIeUCHMsI, JEMOHCTPAllMK 3HAHUI WHCTPYMEHTAIBHBIX CPEACTB AJIs paspa-
OOTKH MPHUIIOKEHUH, BBIOOpA CPEACTB pa3pabOTKH, TECTUPOBAHUS U COITPOBOXKICHUS ITPOTPAMM-
HOTO 00ECIIeYeHUs], TPUMEHEHUSI HHCTPYMEHTAIbHBIX CPEJICTB U HOBBIX CPEJCTB aBTOMATU3UPO-
BaHHOT'O MPOSKTHUPOBAHUS, OCBOCHHUS HOBBIX CPEACTB aBTOMATU3UPOBAHHOTO TIPOSKTUPOBAHMS U
pa3paboTKu MPOrpaMMHOTO 00ECIICUSHH S, COMPOBOXKACHUS IPOTPAMMHOTO 00ECTIEYCHHUS B IIPO-
I[[ECCe ero KCIUTyaTaluu, pa3padoTKU U UCIOJIb30BaHUS METOAMK TECTUPOBAHUS MPOTPAMMHBIX
MPOJIYKTOB; MPEJICTABICHHBIA JTOKYMEHT COACP>KUT MHOTO T'PYyOBIX OIIMOOK, HE MPEICTABIICHBI
KJIFOUEBBIC IAHHBIC M 33J1a4H pelieHbl HegocTatouHo mostHo. Komnerentuu [1K-2, ITK-4 we chop-
MHUPOBAHBI.

4, KpnTepnu OlleCHMBaHHA KOMIIeTeHIIMH 3aJaHui 3aKpPbITOI0 THIIA

OneHka «OTJIMYHOY BBICTABJISIETCS CTYACHTY, €CJIM OH MpaBuiIbHO oTBeTHI Ha 88-100% ot
oburero konudectna 3ananuil. Komnerenuuu [1K-2, [1K-4 ocBoeHbI Ha BBICOKOM YPOBHE.

OneHka «XOpoIlo» BBICTABISIETCS CTYACHTY, €CJIM OH MPaBUIbHO OTBETWI HA 72-87% oT
obmrero konuyectna 3ananuid. Komnerennuuu [1K-2, [TK-4 ocBoeHbI Ha cpefHEM YPOBHE.

OreHKa «yJIOBICTBOPUTEIIBHO» BBICTABIISICTCS CTYJICHTY, €CIIM OH MPABUIHHO OTBETHJ HA
53-71% ot obmiero konuuectsa 3aganuii. Komnerenuu [1K-2, IIK-4 ocBoeHbl HA MUHIMAJIBHOM
YpOBHE.

OrneHka «HEYTOBIETBOPUTEIHHOY BBICTABISETCSA CTYACHTY, BHICTABISAECTCS CTYACHTY, €CIH
OH TIPAaBHJILHO OTBETHII Ha MeHee 53% oT obmiero kommdecTBa 3aganuii. Komnerenmuu [1K-2, TTK-
4 He chopMUpOBaAHBI.



