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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 sBasieTcst NPUIIOKEHUEM K TporpaMmme TUcHUIuIMHb « TexHnonoruu o6padotku uHpop-
Malumn».

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
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[TpencraButens opranm3anuu-padoronarens: 0. B. Pokotos, aupekrop OO0 «Kubep Codr»
(®UO, 1omKHOCTB)

OkcrepTHOE 3akiroueHue: OIeHOYHbIe MaTepuaibl (OIEHOYHBIE CPEACTBA) MO JAUCIUTUINHE
«TexHomorun o0pabOTKKU MH(OPMAIMM» COCTABIEHbI B COOTBETCTBUU C TPEOOBAaHMSIMU CaMOCTOS-
TEJIFHO ycTaHaBiIMBaeMoro deneparbHOTO TOCYIapCTBEHHOIO 00pa30BAaTENbHOIO CTAHAAPTa BHIC-
nrero oopazoBanus no HanpasieHuo 09.03.02 MupopmalioHHbIE CUCTEMBI M TEXHOJIOTMH M TO3BO-
JISIOT OLIEHUTh YpOBEHb cpopmupoBanHocTH kKomneTeHuu, [1K-4, TIK-11

5. Cpok nevictBust @OC onpenensieTcss CPpOKOM peanu3aiii o0pa3oBaTeIbHON MPOrpaMMBbl.



1. Onucanue nokazareJieil U KpuTepHeB OLleHUBAHMS HA PA3JIUYHBIX ITANAX UX (POPMUPOBaHUS,

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: MNMK-4 — CnocobeH NpMmeHATb U 0CBanBaTb HOBble CPEeACTBA aBTOMATU3NPOBAHHOIO
NPOEKTUPOBaHUSA, Pa3paboTKM, TECTUPOBAHMA U CONPOBOXKAEHMA NPOrpamMmmMHOro obecneyeHms

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.
aBTOMATMU3UPOBAHHOIO Npoek- | BepHo. OTCyT- | BEPHbI, HO | HE3HAYM- rnybokoe no-
TUPOBAHWUA, TECTUPOBAHMA W | CTBYET MOHMU- | €CTb HETOY- | Te/ibHblE YyNy- | HUMAHUE  Cco-
conpoBoxageHus (CASE, CI/CD, | maHMe npuH- | HOCTU. He BCe | WweHus, He | BpeMEHHbIX
aBTOTECTbI) LMNOB aBTOMa- | Knacchbl BMAOWME 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- | aBTOMATM3a- | ppelriMBOpPKHU
6ble oWwnbKN. poBaHue, unn. TecTupoBa-
Cl/CD) onu- HUA).
CaHbl MOJHO.
Nuankatop: MNK-4 UO-4.2 Bol- | Boibop Boibop Kop- | Boibop n | Bolbop ontu-
6MpaeT U HacTpauBaeT cpepn- | CpencTB HeBe- | PeKTeH,  HO | HAacTpoMKa MaseH,
CTBA aBTOMATM3aLUKU ONA NPO- | PEH, HaCTpoiiKa BbIMOJIHEHDI HaCTpoMKa
LLeCCOB NMPOEKTUPOBAHUA U Te- | HACTPOIMKA He | COAEPKUT BepHo. EcTtb | npodeccuo-
CTUPOBAHUA BbIMOJ/IHEHA Heaou4eTbl, He | MenKkne 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 paspaboTke U TecTu- | 6ble OWUOKKU. | peKTHO, Ho | BepHo. EcTb | HanbHoe. AB-
posaHuu MO ABTOTECTbl He | eCTb OWWOKKM | HE3HAYU- TOoMaTM3auma
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, nNpoLecchbl
He WMHTerpupo- | unm pabote c | HacTpolike conpoBoOXae-
BaHbI. CASE-cpea- Tpurrepos HUA oTna-
CcTBaMM. c6opKu. YKEHbI.




NUnaukatop: MK-4 U1-4.4 AHa-
AN3NpyeT pesybTaTbl aBTOMa-
TU3MPOBAHHOIO TECTMPOBAHUA
M CONPOBOXKAEHMA

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

AHanus
NOMIHEH Ya-
ctnyHo.  Ot-
yeTbl TecToB
NPOYUTaHbI,
HO BbIBOADI
no yaydwe-
HUO Kaye-
ctea O He
cbopmynm-
pOBaHbI.

Bbl-

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-
TUMMU3aLUM
npoLueccos.

KomneTteHyma: MK-11 — CnocobeH paspabaTbiBaTb Mogenn ob6bekToB npodeccMoHanbHon aes-
TeNbHOCTU C UCMOIb30BAHMEM UHCTPYMEHTA/IbHbIX CPeACTB KOMMbIOTEPHOrO MOAEINPOBaHMUA

MHpgmkaTtop: [MK-11 WMA-11.1 | 3HaHMA npeAa- | 3HaHMA B Oc- | 3HaHMA 3HaHMA  non-
JemoHCTpupyeT 3HaHWe Teope- | cTaBneHbl He- | HOBHOM BepHbl. ECTb | Hble 1 TOYHbIe.
TUYECKUX OCHOB M MeTOA0B Ma- | BepHO. OTCyT- | BEpHbI, HO | He3Hauu- Bce Knto4yeBble
TEMATUYECKOrO M KOMMbIOTEP- | CTBYIOT KAKOYe- | eCTb  HETOY- | TeNbHble yny- | Teopun,  me-
HOro MoAeNUpoBaHUA Bble MOHATMA | HOCTWU. He BCe | WeHnA, He | Toabl U WH-
maTtemaTtuye- Knaccol  Mo- | BAuALWMme CTPYMeHTaNb-
CKOrO U UMUTA- | Aenert U UH- | Ha obliee No- | Hble CpeacTBa
LMOHHOIO MO- | CTPYMEH- HUMaHWe moaennpoBa-
OeNNPOBaHUA. | TasibHbIX npouecca HMA ONUCaHbI
cpeacTs onu- | Moaennpo- CUCTEMHO.
CaHbl MOMHO. | BaHMA.
MHaukatop: MK-11 WA-11.2 | Boibop Hese- | Boibop B oc- | Boibop oboc- | Boibop onTu-
Bbibupaetr meton M MHCTPY- | peH. MeToa 1 | HOBHOM KOp- | HOBaH BEPHO. | ManeH 1 non-
MeHTaNbHble CPeacTBa ANA MO- | cpefa  Mofe- | pekTeH, Ho | Ectb  He3Ha- | HocTblo oboc-
AennpoBaHnA obbekTa nMpoBaHuA He | obocHoBa- ynTenbHble HOBaH. YUTeHbl
COOTBETCTBYIOT | HMe cnaboe. | ynyuieHma B | ocobeHHOCTU
obbeKkTy  uc- | He Bce CBOI- | aprymeHTa- obbekTa, uenm
cnepfoBaHumA. cTBa 0bbeKkTa | umn BblbOpa | moaenmpoBa-
yuTeHbl Npu | maTemaTtmye- | HUA U JOCTyN-
BblbOpe MoO- | CKOro anna- | Hble BbIYUCAU-
aenu. pata unn NO. | TenbHble  pe-
Cypcbl.
Mugukatop: TMK-11 WMAO-11.3 | Mogenb  co- | MogenbB ue- | Mogenb pas- | Moagens pas-
PaspabaTtbiBaeT W peanusyeT | AEPHKUT  TPYy- | IOM Kop- | paboTaHa paboTaHa npo-
KOMNbIOTEPHYO MoAenb 06b- | bble OWKMBKK. | peKTHa, Ho | BepHO. Ectb | deccuo-
eKkTa npodeccnmoHanbvHon aen- | He  paboTtaeT | ecTb OWMOKM | HE3HAYM- HafbHO. Apek-
TeNbHOCTH WAN He OoTpa- | B  peanusa- | TefibHble BaTHa 06b-
)KaeT cyTb 06b- | UMM anropuT- | HeAo4YETbl B | eKTy, Bepudu-
eKkTa npodec- | mos WAu | oNTMMK3a- uMpoBaHa, pe-
CMOHANbHOM HacTponke umm anusoBaHa ¢
[eATeNIbHOCTU. | NapaMeTpoB | Koaa/mo- MCcNonb30Ba-
cpeapl. Oenuv unu Be- | HUEM  coBpe-
pubuKaumn. | MeHHbIX

cpencTs.




NHankaTop:
Mposoant

NnK-11 1na-11.4

BbIYNCNIUTEIbHbIE

3KCNEePUMEHTbI U aHanusupyet
pe3ynbTaTbl MOAENNPOBAHNA

SKcnepu-
MEHTbI He npo-
BeAeHbl  nu
nposeAeHbl
HeBepHoO. Pe-
3y/ibTaTbl  He
MHTEepnpeTu-
pOBaHbI.

JKcnepu-
MEeHTbl npo-
Be4eHbl 4a-
cTnyHo. Ectb
OLNBKHK B
aHanunse paH-
HbIX nnu
OLEHKe agek-
BaTHOCTM MO-
aenu.

JKcnepu-
MEHTbI
NMOJIHEHbI
BEPHO.
He3Hauu-
Te/bHble yny-
LLEeHNs B BWU-
3yanmsaumm
WM cTaTtu-
CTUYECKOM
obpaboTtke
pes3ynbTaTos.

Bbl-

Ectb

JKcnepu-
MEHTbI npoBe-
AeHbl NOJIHO "
npodeccmo-
Ha/IbHO. Pe-
3y/ibTaTbl  Ba-
NNANPOBaHbI,
caenaHbl oboc-
HOBaHHblE Bbl-
BOAbl O MnoBe-
AeHnn 06b-
eKTa.




OIIEHOYHBIE CPEJICTBA IS IPOBEPKHA YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIUI

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

TeMmbl npe3eHTaluii:

. DBOIIIOLIMS TEXHOJIOTHIA 00padOTKM MHPOPMAIIUH: OT MepPOKaPT 1O 0OIAYHBIX BHIYHCICHUH

. Tunel ¥ CTPYKTYpBI JaHHBIX: KaK BEIOOP CTPYKTYpHI BAMsIET Ha 3 (HEKTUBHOCTh 00pabOTKU

. UHpopManimoHHbIe MOJIENIN TIPEAMETHBIX 00JIacTeii: METOIbI U HHCTPYMEHTHI TPOSKTUPOBAHHS
. Anroput™bl 00paboTKM HHGOpMALUU: KIacCU(UKALM, CI0)KHOCTb, 00JIACTH IPUMEHEHHUS

. Penssunonnsie n Hepensinnonubie CYB/I: cpaBHUTENbHBIN aHAIN3 U KPUTEPUH BBIOOpA

. s3Ik SQL Kak HHCTPYMEHT MHTEIICKTYaJIbHOM 00pabOTKM JaHHBIX

. ETL-mporiecchl: TeXHOIOTUN U3BJICYCHHS, IPEOOPa30BaHM U 3arPy3KH TaHHBIX

. bonbmme nanneie (Big Data): TexHonoruu pacnpenenéunoi oopadotku (Hadoop, Spark)

9. PazBenounslii ananu3 gaHHbIX (EDA): MeTo010T1s U IpaKTUYECKUE TPUEMBI

10. Cratuctuueckue MeToibl B 00paboTke MH(OpMAIMK: OT ONMHUCATENILHONW CTATUCTUKH JI0 TIPO-
BEPKH TUIIOTE3

11. IIpuHunne! 3¢ GEKTUBHON BU3yalu3allli JaHHBIX: OT TEOPUHU BOCHPUATHS K IPAKTHKE

1 12. Bl-cuctems! (Power BI, Tableau, Qlik): BO3MOXHOCTH ¥ ClieHApUH BHEIPEHUS [1K-4, TIK-11
13. Beenenue B MalimHHOE O0YYEHHUE: TUIIBI 3a]1a4 M 0a30BbIE aJITOPUTMBI 00PaOOTKHU JaHHBIX

14. O6paboTka ecrectBeHHOTO si3b1ka (NLP): TexHOMOrMM aHamm3a TeKCTOBOM UH(pOPMAITIT

15. ABromaru3zaius 06paboTku nHpopMalu ¢ nomouibio Python: sxocucrema 6ubnmnorek (pandas,
scikit-learn)

16. HTEepIIpeTHpyeMOCTh MOJIeNIel MAIIMHHOTO 00Y4EHUs: TOYEMY 3TO BaXKHO JUIs IPUHATHUS pe-
IEHUI

17. 3amuTa nepcoHaIbHBIX JAHHBIX MPU 00paboTKe HH(OPMAIMN: TEXHUYECKHE U ITPABOBBIE ac-
TIEKTHI

18. OTuka B 00paboTKe JaHHBIX: MPoOIeMbl cMmeleHus (bias), Mpo3pauyHOCTH U OTBETCTBEHHOCTH
19. Aynut 1 norupoBaHue B HHHOPMAIIMOHHBIX CUCTEMaX: HHCTPYMEHTHI 00eCTIeYeHHUS TIOJOTIET-
HOCTH

20. ObauyHbIe TEXHOJIOTUH U serverless-apXuTekTypsl B 00paboTke nHdopManuu

0NN N kW~

Bompocsr 11st cobecenoBanust:




10.

11.

12.

13.

14.

15.

ba3oBblii ypoBEeHb

OO0BscHUTE QUBHUYECKYIO TIPUPOJTY P-N TIEPEX0/Ia U €0 POJb B PA0OTE MOITYIPOBOTHUKOBBIX
pUOOPOB.

B uém paznuune mexay apeigoBbiM 1 1udy3HOHHBIM TOKAMHU B TIOIYIIPOBOAHHUKAX ?

Kaxk paboraer mosieBoii TpaH3ucTop ¢ u3oaupoBanHbIM 3aTBopoM (MOSFET)? Uto Takoe
IIOPOTOBOE HAIpsKEHHE?

Yro takoe 30HHas Teopust TBEpaOro Tena? Kak oHa 00bACHAST pa3iuuue MexX1y IPOBOIHU-
KaMHM, JUDJIEKTPUKAMU U MTOJTYIPOBOJAHUKAMU?

OnuimmMre NPUHLKI IOJHOTO BHYTPEHHErO OTPaKEHMSI M €r0 IPUMEHEHNE B BOJIOKOHHON
OIITHKE.

Cpennuii ypoBeHb

Kakwne ¢pusndeckne MexaHU3Mbl OTPaHUYMBAIOT OBICTPOACHCTBUE U MUHHATIOPH3AIHIO CO-
BPEMEHHBIX TPAH3UCTOPOB?

Kak paboraer dnem-namsats? O0bsicHuTe posib TyHHenupoBanus Paynepa-Hopaxeiima u
ropsiuei NHKEKLUH.

Yro takoe kBaHTOBas 3 (HeKTUBHOCTH PoToneTekTopa? OT KaKMX mapameTpoB OHA 3aBU-
cut?

[ToueMy B ONTOBOJIOKOHHBIX JIMHUSIX UCHOJB3YIOT HH(PPAKPACHBIN JUana3oH, a HE BUIUMBII
cBeT?

Kak Bnusier Temneparypa Ha XapakTepUCTUKHU MOJYIPOBOIHUKOBBIX MprOopoB? [Ipusenure
IIPUMEPBHI.

[IponBUHYTHIN ypOBEHB

OOBsicHUTE TPUHIMI PA0OTHI TYHHENIBHOTO A1oAa. I'1e oH MokeT npuMeHnsThes B UT-cu-
cremax?

UYro takoe kopoTkokaHaibHbIe 3¢ ekt B MOSFET? Kak ¢ HuMu G0OpIOTCsSl B COBpEMEH-
HBIX Texmporeccax?

Kak ¢usnuecku peanusyercss KyOUT Ha OCHOBE CBEpXIpoBosAIuX nenei? Kakue Tpebosa-
HUS K CpeJie He0OXO0aAUMBI?

B uém ¢puzndeckas pa3Hulla MeXAY CTaTHUYECKON U AUHAMHUYecKoi MotHocThio B KMOII-
cxemax? Kak ux MUHUMU3HPOBATH?

OnummMre MEXaHW3M rUraiTckoro maruuroconporusieHus (GMR) u ero npumenenue B
YCTpOMCTBaX XpaHEHUs JAHHBIX.

WHTerpaTuBHBIE U IPUKJIAJHBIE BOIPOCHI

[1K-4, T1K-11




16. Kak MOKHO MCIIOJIB30BaTh TEPMOIICKTpUIECKUE (D (PEKTHI 17151 TOBBIICHHS SHEProdddek-
TUBHOCTHU JaTa-1ieHTpa?

17. Kakue ¢pu3nveckne OrpaHUuEHUs CYIIECTBYIOT JIJIsl YBEIMYCHHUS TUIOTHOCTH 3aITUCH B KECT-
KHUX JucKax?

18. [Touemy KBaHTOBasi KpUNITOTrpadUsi CINTACTCS TEOPETUUESCKH a0COMOTHO 3amMImEHHOI? Ha
KaKUX (U3MYECKUX MPUHIUIAX 3TO OCHOBAHO?

19. Kak MeMpuUCTOp peanun3yeT «mamsTh» Ha (puzndeckoM ypoBHe? B uém ero npeumyiiectsa
nepe. TpaTuIMOHHON MaMSThIO?

20. Ipemnoxxure Gpu3nuecKu 000CHOBAHHBIN TIOJIXO0JT K CHIYKCHHIO TEIUIOBBIZICIICHHS B BHICOKO-
MIPOU3BOIMTEIILHOM IIporieccope 0e3 yBeIHMUeHHs pa3MEPOB CUCTEMBI OXJIAXKICHHSL.

38.,HaHI/I$I 3aKpBITOI'O THIIA.

41

1. Yto onucbiBaeT 3akoH Amaana?1) 3aBUcMMOCTb sHepronoTpebaeHns OT TaKTOBOM YacCTOTbI2)
Mpepen yckopeHusa nporpaMmbl Npu napannenmsaumm ¢ y4eTom nocnegosatenbHol Yactn3) Coor-
HoLeHMe Mexay 06bEMOM Kalwa M YacToToM npoueccopad) 3aBUCUMOCTb NPOU3BOANTENBHOCTU
OT WWPUHbI LWWWHbI AAHHbIX

TIK-4, TK-11

42

2. Kakas ctagunsa HE BxoauT B Knaccuuyeckuii 5-ctyneHyatbiii KoHsenep RISC?1) Fetch (BbibopKa Ko-
maHabl)2) Decode (aekoamnposaHue)3) Memory access (aoctyn kK namaTtn)4) Branch prediction
(npepckasaHune nepexosa)

[1K-4, 11K-11

43

3. Y70 TaKoe CTPYKTYpPHbIN KOHPAUKT (structural hazard) B KoHBenepe?1) CuTyauma, Koraa fiBe Ko-
MaHZbl O4HOBPEMEHHO TPebyrT OAMH M TOT Ke annapaTHbIi pecypc2) 3aBUCMMOCTb MO AaHHbIM
MeXK Ay nocnefoBaTe/IbHbIMW KOMaHaamu3) HenpasuabHOe NpeacKkasaHue yCnoBHOro nepexonad)
OwwnbKa B MMKpPOKOAE NpoLeccopa

[1K-4, T1K-11

44

4. Kakoit mexaHu3am HE ncnonb3syetca gns yctpaHeHma 3aBucumocTeit no aaHHoim (RAW, WAR,
WAW)?1) NMepenmeHoBaHne pernctpos2) ®opeapamHr (forwarding)3) Cranusaums KoHBelepa
(stall)4) YBennueHmne TakToBOM 4acTOTbI

[1K-4, T1K-11

45

5. YTo TaKoe cynepckansapHaa apxmuTekTypa?1l) ApxMTeKTypa C TaKTOBOM YacToToM Bbiwe 5 My2)
ApXuUTeKTypa, CNOCOHHAA UCNOHATL HECKO/IbKO KOMaHA, 33 OAMH TakT3) APXUTEKTYpa C pa3aesib-
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HWe TEH30PHbIX AAEP U CNELMANIU3NPOBAHHbIX MAaTPUYHbIX YCKOpUTENen

[1K-4, T1K-11

61

21. Yto Takoe «memory wall»?1) OrpaHMyYeHne Ha MaKCMManbHbI 06BEM ONepaTMBHOM Na-
MATU2) PaspblB MeXAy POCTOM NPOU3BOANTENBHOCTM NMPOLLECCOPOB U MPONYCKHOM CNOCOBHOCTbLIO
namatn3) dusmyeckoe pasgeneHune Kawen L1 1 L2 Ha kpuctanned) OrpaHUYeHME Ha KOJIMYECTBO
OAHOBpPEMEHHbIX 0bpalleHMn K NamAaTH

TK-4, TIK-11

62

22. Kakolt NpOTOKON KOFepeHTHOCTM Kawen ncnonb3yet coctosHua: Modified, Exclusive, Shared,
Invalid?1) MOESI2) MSI3) MESI4) MESIF

TIK-4, TIK-11
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63 1 HUe KoMaHA, B GOHOBOM pPeXKMME NP NPOCToe NpoLeccopa
24. Kakoi paktop HE ABnsetca 0CHOBHbIM OrpaHuyeHnem npu macltabuposaHumn muoroagepHsix | 11K-4, TIK-11
cuctem?1) KorepeHTHOCTb Kallel U CMHXpOoHM3aLma2) NMponyckHaa cnocobHOCTb MeXbAaepPHOM
64 4 KOMMYHUMKaumn3) TennosblaeneHne m aHepronotpebneHmed) TakToBaa YacToTa OTAENbHOrO Agpa
25. Yo Takoe «non-blocking cache»?1) Kaw, KoTopblii HUKOrga He Bbi3biBaeT MPOMaxoB (miss)2) [1K-4, T1IK-11
Kaw, cnocobHbIn 06cnyKnBaTb HOBbIE 3aNpPoChl BO Bpema 06paboTkm npomaxa3) Kaw, He Tpebyto-
65 2 WM NPOTOKOa KorepeHTHOCTN4) Kaww, paboTatowmii TONIbKO B pexume 3anmcu
3agaHust OTKPBITOTO TUTIA [1K-4, TTIK-11
66 Kok- TexHonorma pasbreHna npouecca CNONHEHUA KOMaHAbl HA Nocnea0BaTe bHble CTagMM ANA No- ITIK-4, T1K-11
Belriep | BblWEHUA NPOM3BOANTENIbHOCTN Ha3blBAETCA
67 3aBucu- | CuTyaumsa, Korga cnegytollas KOMaHaa He MOXKET HayaTb UCNONHEHME, MOTOMY YTO el HYXKeH pe- [1K-4, T1IK-11
MOCTb | 3ynbTaT NpeaplayLen, HasbiBaeTcs Nno AaHHbIM.
68 dopBap- | MeTtopg ycTpaHeHUA KOHPANKTOB NO AAHHbIM, NPU KOTOPOM pe3y/bTaT Nepenaétca HanpPaAMYLo C [1K-4, TIK-11
OVHT BblXOZa OAHOM CTaANN KOHBEWEpPaA Ha BXO4, APYroi, Ha3biBaeTcA
69 Mpepcka- | MexaHn3m, NO3BONAOLWMI NPOLLECCOPY 3apaHee onpeaenATb HanpasBaeHne YyCI0BHOIoO nepexoaa [1K-4, TIK-11
3aHMe | ANA YyMeHbLUEeHMA NPOCTOeB KOHBelepa, Ha3biBaeTcA nepexoaos.
70 Cynep- | ApxuTeKTypa npoLeccopa, cnocobHas UCMOJIHATb HECKOIbKO MHCTPYKLUMIA 33 OZUH TaKT 33 CYET [1K-4, T1IK-11
CKaNAp | HaNMYNA HECKONbKUX NCNONHUTE/IbHBIX YCTPOMCTB, Ha3blBaeTCA
71 Mepe- [1K-4, T1IK-11
MMeHO- | TexHMKa yCTpaHeHMA NIOXKHbIX 3aBUCMMOCTEN NO PErncTpam NyTém COMOCTaBAEHMNSA aPXUTEKTYPHbIX
BaHMe | perncTpos ¢ 60blwmm HabopomM GU3NYECKMX PETUCTPOB Ha3blBAETCA pPerncTpos.
72 Nokanb- | MpWMHLMA, cCOrnacHO KOTOPOMY MPOLLECCOP C BbICOKOM BEPOATHOCTbIO 0OpaLLaeTca K AaHHbIM, pac- [1K-4, T1IK-11
HOCTb NONIOXKEHHbIM PAAOM C paHee UCNO0/b30BaHHbIMM, HAa3blBAaETCA NPOCTPAHCTBEHHOM
73 Hebonbluas 6bICTpas NamATb, PACNONOKEHHAA MEXAY NPOLLECCOPOM M OCHOBHOM NaMATbIO ANA [1K-4, T1IK-11
Kaw YCKOPEHMSA AOCTyNa K YacCTO UCMOJIb3yeMbIM AaHHbIM, Ha3blBaeTCA
74 Cutyaums, Korga 3anpalimMBaemble gaHHble HE HaNAEHbI B K3LW-NamATK, Ha3blBaeTcA IIK-4, TIK-11

Mpomax

(miss).




75 3amelle- | Anroputm, onpeaenatomin, Kakyto K3LW-IMHUIO BbITECHUTb NPY 3aN0/IHEHUU K3LLa, Ha3blBaeTcs I1K-4, TIK-11
Hue anropuTMom
76 Kore- I1K-4, TIK-11
PEeHT- CBOMCTBO CUCTEMBI K3W-NAaMATH, obecneymBatoLLLee COraCOBAaHHOCTb AAHHbIX MeXAy Kawamm
HOCTb pa3HbIX A4ep, Ha3blBaeTCA
77 NHBanu- [encTtene No nomeTKe KIW-IMHUU KaK HeAeNCTBUTENbHON NPU M3MEHEHUW AaHHbIX B APYTOM [IK-4, T1K-11
Aaums Agpe HasblBaeTcs
78 CneumanbHan MHCTPYKLUMA, rapaHTUPYIOLLAA 3aBepLlleHne Bcex onepaunii namatn ao eé soinonHe- | I1K-4, I1IK-11
Bapbep | HUA, Ha3biBaeTcA namsaTu.
79 Atomap- | CBOMCTBO onepaumu BbIMOJAHATLCA LENMKOM, 6e3 BO3MOMKHOCTM mnpepbiBaHna uam Habawgaenus | I[1K-4, [IK-11
HOCTb NPOMEKYTOYHOrO COCTOSHUA APYIMMWN NOTOKAaMM, Ha3blBaeTCA
80 Mapan- | BO3MOXHOCTb OHOBPEMEHHOIO BbIMOJIHEHNA HECKOJIbKMX BbIMMCIUTENbHbIX 33434 uamn nHctpyk- | [IK-4, TIK-11
Nennsm | Lui HasblBaeTcA
81 Bektopu- | MpeobpasoBaHune CKanapHbIX onepauuii B onepaunn Haj, BeKTopamu AaHHbIX ana ucnons3osanma | [1K-4, [IK-11
3aumA SIMD-pacwupeHnii HasblBaeTcA
82 Mnauu- | AnnapaTHbiil 610K, onpeaenstolwmii NopaaoK UCNONHEHUA KoMaHA, npu out-of-order sbinonHennn, | T1K-4, TIK-11
POBLUMK | Ha3blBaeTCA KoMaHa,
83 Cnekyna- | icnonHeHne KoOMaHA, A0 MOATBEPMKAEHMA KOPPEKTHOCTU npefcKasaHus nepexoga Hasbiaetca | I1K-4, T1K-11
TUBHOE NCNONIHEHNEM.
84 TpaHcna- | NMpouecc npeobpaszoBaHMa BUPTYasbHOro agpeca B GU3NYECKUIA agpec HasbIiBaeTCA agpe- | IIK-4, [1K-11
umsa COB.
85 Crpa- Bnok BupTyanbHOM NamaTM GUKCMPOBAHHOrO pasmepa, otobpaxkaembliit Ha ¢usnyeckyto namarts, | I1K-4, ITK-11
HULUa Ha3blBaeTcA
86 CneumanmsnpoBaHHbIA K3W A8 YCKOPEHUs TpaHCAAuMKM aapecos HasbiBaetca TLB (Translation | I1K-4, [IK-11
Bydep | Lookaside ).
87 Mponyck- | KonnyecTBo gaHHbIX, NepefaBaeMblx Yepes KaHaa CBA3M 33 e AMHNLY BPEMEHMW, Ha3blBaeTCA [1K-4, T1IK-11
HanA CNOCO6HOCTLIO.
88 NateHT- I1K-4, T1IK-11
HOCTb Bpemsa 3a4epKKn mexay 3anpoCcoM AaHHbIX U UX NONYYEeHUEM Ha3biBaeTcA




89 MacuwrTa- I1K-4, TIK-11
6upye- | CNOCOBHOCTb CUCTEMbI YBENIMYMBATL NPOU3BOAUTENIBHOCTL NpU A0baBAeHUN pecypcoB (saep, na-
MOCTb | MATU) Ha3blBaeTcA
90 Yckopu- | CneumanmnsmpoBaHHbIN BbIMUCIUTENbHbIA 610K, ONTUMU3MPOBAHHbIN NOA, KOHKPETHbIN Knacc 3agay | [1K-4, [IK-11
TeNb (Hanpumep, rpaduka nnmn NN), HasbiBaeTca
91 Koh- TexHonorua pasbueHms npouecca UCNONHEHUA KOMaHAbl Ha nociegoBaTtenbHble ctaaun ans nosbl- | [1K-4, TIK-11
Beliep | WeHWA NpPou3BOAMTENBHOCTM Ha3blBaeTCA
92 3asucu- | CuTyaums, Koraa ciedylollas KoOMaHAa He MOKET HadaTb UCMONHEHME, MOTOMY YTO et HyskeH pe- | [IK-4, TIK-11
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 MCITOJIb30BaHUU COBOKYITHOCTH KOHTPOJIBHBIX MEPOIPH-
ATUM 1O MPOBEPKE MPOUIEHHOI0 MaTtepuaia (KOHTPOJIbHBIX TOYEK), ONTUMAIBHO PACIOJIOKEH-
HBIX Ha BCEM BPEMEHHOM MHTEPBAJIC U3YyUYCHUS JUCUUILUIMHBL. [[pUHIUIIBI pEUTUHTOBOM CUCTEMBI
OIICHKY 3HAHUU CTYJCHTOB OCHOBBIBAIOTCS HA TPEOOBAHMSIX, OMKMCAHHBIX B [lonoxkeHnuu 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 «OTJIMYHO0» BBICTABJISAETCS CTYJEHTY, €CIIH SABJISIIOTCA BEPHBIMU PE3YJIbTaThl KJ1ac-
CU(UKAIMK U BEIOOPA COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB Pa3pabdOTKU MPUKIIATHOTO IPO-
rPaMMHOT0 0OecIiedeH s, AEMOHCTPAllMY 3HAaHU I TEXHOJIOTUI MPOTrpaMMHUPOBAHUS U pa3pabOTKU
IIPUKIIAIHOTO MPOTrPaMMHOI0 OOECIIEUEHUS] BBIUMCIUTEIbHBIX CUCTEM, MCIIOJIB30BaHUS COBpE-
MEHHBIX MUHCTPYMEHTAJIBHBIX CPEJCTB pa3pabOTKU MPHUKIAJAHOTO MPOTPAMMHOI0O oOecreyeHus,
INPUMEHEHUS TEXHOJIOTUH NpPOrpaMMHUpPOBaHUS MpPU pa3pabdOTKe MPHUKIATHOTO MPOrPaMMHOIO
oOecrievyeHus, 1EMOHCTPAIIMU 3HAHUNM HHCTPYMEHTAIbHBIX CPEICTB IS pa3pabOTKU MPHIIOXKe-
HUI, BEIOOpa CPEACTB pa3padOTKH, TECTUPOBAHUS M CONPOBOKICHHUS MPOTPAMMHOTO oOecriede-
HUs, IPUMEHEHHSI HHCTPYMEHTAJIbHBIX CPEJCTB U HOBBIX CPEICTB aBTOMATU3UPOBAHHOIO MPOEK-
TUPOBAHHUS, OCBOEHHUSI HOBBIX CPEJCTB aBTOMAaTU3MPOBAHHOI'O MPOEKTHUPOBAHUS M pa3pabOTKU
MPOrPaMMHOT0 00ecTIeYeH s, COMPOBOXKICHHSI TPOTPAMMHOT0 00ecTiedeH s B IIPOLIECCE ero IKC-
IUTyaTaluK, pa3padOTKU U HUCIIOJIb30BAHUSI METOJUK TECTUPOBAHUS IPOIPAMMHBIX MPOIYKTOB,;
MPEJICTAaBICHHBIN JOKYMEHT HE COACPKHUT OMIMOOK U peieHsl Bce 3anaun. Komnerenuuu [1K-4,
I1K-11 ocBO€HBI Ha BEICOKOM YPOBHE.

OneHka «Xopomuio» BBICTABISETCS CTYACHTY, €CIH SIBIISIFOTCS BEPHBIMHM PE3YJIbTAThI
KJaccu(UKauy U BEIOOpa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB Pa3padOTKU MPUKIIATHOTO
IPOTPaMMHOTr0 00ecIieueHus1, JEMOHCTPALUU 3HaHUI TEXHOJIOT MM MpOorpaMMHUpPOBaHUS U pa3pa-
0OO0TKM IPUKIIATHOTO MTPOrPAMMHOT0 00eCTIeYeHHS BBIYMCIUTENBHBIX CUCTEM, UCIIOJIB30BaHUs CO-
BPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEACTB pa3paOOTKH MPUKIAJHOTO MPOTrpaMMHOro obecrede-
HUS, IPUMEHEHHSI TEXHOJIOTMIM IMPOrpaMMUpPOBAaHUS NPU pa3pabOTKe MPUKIATHOTO MPOrpaMM-
HOT0 o0ecTeyeHus], IEMOHCTPALIUN 3HAHUI HHCTPYMEHTAIBHBIX CPEJCTB Ul Pa3pabOTKH MPHIIO-
JKEHUH, BbIOOpa cpeACTB pa3pabOTKH, TECTUPOBAHUS U COMPOBOXKIEHUS IPOrPaMMHOI0 obecrie-
YEHMUsI, IPUMEHEHNS] MHCTPYMEHTAJIbHBIX CPEACTB U HOBBIX CPEACTB aBTOMAaTU3UPOBAHHOIO MIPO-
€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 pe3ysibTaT U He
IpeJICTaBJICHbl OT/AEIbHBIE 3a7aud, HE BIMsmomMe Ha oOmmi pesynbrar. Komnerenuun I1K-4,
[TK-11 ocBoeHBI Ha CpeTHEM YPOBHE.

OneHka «yJa10BJIeTBOPUTEIbHO» BHICTABISETCS CTYJIEHTY, €CIM B OCHOBHOM BEPHBIMU
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-
MaTHU3UPOBAHHOTO IPOEKTUPOBAHUSI, OCBOCHHSI HOBBIX CPEJICTB aBTOMAaTHU3UPOBAHHOIO IIPOEKTHU-
pPOBaHMUS U Pa3pabOTKH MPOTrPAMMHOTI0 O0eCIeueHus1, COIPOBOXKIEHUS IPOrpaMMHOro odecrede-



HUS B TPOIIECCE €T0 AKCIUTyaTalllH, pa3pad0TKH M UCTIOIh30BAHUSI METOIUK TECTUPOBAHHUSI TIPO-
TPaMMHBIX MPOAYKTOB; OTYETHBIA JTOKYMEHT COJEP)KHUT OIMUOKH, HE TTO3BOJISIONINE OIICHUTh Ka-
94eCTBO pa3pabOTKH; MPEICTABICHBI HE BCE JAaHHBIC U 3a/1a4M PEIICHBI HE B MTOJIHOM 00beMe. KoM-
nerennuu [1K-4, I[1K-11 ocBoeHbl HAa MUHUMAJILHOM 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
KJIFOYEBBIC JAHHBIC M 3aJa4d pelieHbl HemoctatoyHo mojHo. Kommerenmuu I1K-4, T1K-11 He
c(hopMUPOBAHBHI.

4, KpnTepnu OlleCHMBAHHUA KOMIeTEeHIIMH 3aJaHui 3aKPbITOI0 THIIA

OneHka «OTJIMYHOY BBICTABJISIETCS CTYACHTY, €CJIM OH MpaBuiIbHO oTBeTHI Ha 88-100% ot
ob1ero konmuectsa 3aaanuii. Komnerenmmu [1K-4, I1IK-11 ocBoeHBI Ha BHICOKOM ypPOBHE.

OneHka «XOpoIlo» BBICTABISIETCS CTYACHTY, €CJIM OH MPaBUIbHO OTBeTWI HA 72-87% oT
obmero konmuectsa 3aaanuii. Komnerenuumu [1K-4, TTK-11 ocBoeHBI Ha cpeTHEM YPOBHE.

O1eHKa «yZOBJIETBOPUTEIILHOY» BBICTABIISICTCS CTYJCHTY, €CIIM OH NMPAaBUJIBHO OTBETHJI Ha
53-71% ot obmero konuuecTBa 3amanuii. Komnerenmun I1K-4, [1K-11 ocBoeHBI HA MUHHUMAJIb-
HOM ypOBHE.

O1eHKa «HEYJOBIETBOPUTEIBHOY» BBICTABISAETCS CTYAEHTY, BBHICTABISETCS CTYIEHTY, €ClU
OH TIPaBUJILHO OTBETHII Ha MeHee 53% oT o6miero konuvectna 3anannii. Kommnerenuuu [1K-4, TTK-
11 e cpopmMupoBaHsbI.



