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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 sBnsieTcs MPUIOKEHUEM K MPOrpaMMe AUCHUIUINHBL « IHCTpyMEeHTaIbHbIE CpeACTBa
B MH)KEHEPHBIX pacyeTaxy.

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)
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(®UO, 1omKHOCTB)

OkcrepTHOE 3akiroueHue: OIeHOYHbIe MaTepuaibl (OIEHOYHBIE CPEACTBA) MO JAUCIUTUINHE
«MIHCTpyMEHTaJIbHBIE CPE/ICTBA B MH)KEHEPHBIX pacyeTax» COCTaBJIEHbI B COOTBETCTBUHU C TPeOOBaHU-
SIMH CaMOCTOSTEJIFHO ycTaHaBIMBaeMoro denepanbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaH-
napTa BbIciiero oopazosanus no HanpasieHuto 09.03.02 MudopmannoHHble CUCTEMBI U TEXHOJIOTHH
Y TI03BOJISIFOT OLIEHUTH YPOBEHB c(hopMUpoBaHHOCTH KommereHimu, [1K-2, TTK-11

5. Cpok nevictBust @OC onpenensieTcs CPOKOM peau3aiii 00pa3oBaTeIbHON 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: MK-2 — CnocobeH Ncnosib3oBaTb COBPEMEHHbIE MHCTPYMEHTA/IbHbIe CPeACcTBa U TeX-
HOJIOrMUM NPOrPaMMUPOBAHMA NPU pPa3paboTKe NPUKIAZHOIO NPOrpamMmmHOro obecrneyeHms Bbl4mC-
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 Tex- | MeHTbl He CO- | peKTeH, Ho | EcTb  He3Ha- | HocTblo 0b6oc-
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 BblOpaHHbIe MHCTPY- | COAEPIKUT TPY- | B LLeJIOM KOP- | 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 uaum uc- | adpeKkTUBHO,
HEKOPPEKTHO. | CUCTEM KOH- | NONb30BaHUKN | cobaoaeHbI
TpOAA  Bep- | BOSMOXHO- Nydwive npak-
CUIA. CTEN MHCTPY- | TUKMK (best
MEHTOB. practices).
Unaukatop: MK-2 U1-2.4 Oue- | AHanms oTcyT- | AHanm3  Bbl- | AHaAM3  Bbl- | AHanKU3 npose-
HWUBaeT KayecTBO U 3PEKTMB- | CTBYET UK He- | NOIHEH  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: MK-11 — CnocobeH paspabatbiBaTb moaenn o6beKToB npodeccuoHanbHOU aes-
TE/IbHOCTU C UCNOJIb30BaHMEM MHCTPYMEHTA/IbHbIX CPeACTB KOMMbIOTEPHOIO MOAENNPOBAHUA

MHpgukaTtop: TMK-11 WMA-11.1 | 3HaHMA npeAa- | 3HaHMA B OC- | 3HaHMA 3HaHMA non-
[leMoHCTpMpyeT 3HaHWe Teope- | CTaBNeHbl He- | HOBHOM BepHbl. ECTb | Hble 1 TOYHbIe.
TUYECKUX OCHOB U METOA0B Ma- | BepHO. OTCyT- | BEPHbl,  HO | HE3HAYMU- Bce kntouesble
TEMATMUYECKOrO U KOMMbIOTEP- | CTBYIOT K/lOYe- | eCTb  HEeTOY- | TeJibHble yny- | Teopun,  me-
HOro MO4EeNNPOBAHMA Bble MOHATUA | HOCTW. He Bce | WweHna, He | Toabl W WUH-
matemaTtmye- | Knaccel  MO- | BAMAKOWME CTPyMeHTaNb-
CKOrO U UMUTA- | Aenert U UH- | Ha obuiee No- | Hble CpeacTBa
UMOHHOFO MO- | CTPYMEH- HMMaHue moaenunpoBa-
OEeNVNPOBaHMA. | TaNbHbIX npotecca HUA  OMNMCaHbI
CpeacTB onu- | MOAENnpo- CUCTEMHO.
CaHbl NONHO. | BaHuA.
Mupukatop: MK-11 WNA-11.2 | Bbibop Hese- | Boibop B oc- | Bbibop oboc- | Boibop onTu-
BoibupaeTr meton M MHCTPY- | peH. MeToa v | HOBHOM KOp- | HOBaH BEPHO. | ManeH M non-
MeHTaNbHble CPeaCcTBa ANA MO- | cpesa  Moge- | pekTeH, Ho | EcTb  He3Ha- | HocTblo oboc-
AennpoBaHuA obbekTa NMpoBaHuA He | obocHoBa- ynTesibHble HOBaH. YUYTeHbl
COOTBETCTBYIOT | HMe cnaboe. | ynyweHna B | ocoObeHHOCTH
obbeKkTy  uc- | He Bce CBOI- | aprymeHTa- obbekTa, uenm
cnepoBaHuA. cTBa 0bbeKkTa | ummn BblIbOpa | moaenmpoBa-
y4TeHbl MNpW | maTemaTuye- | HUA U [OCTYN-
BblbOpe MoO- | CKOro anna- | Hble BbIYUCAU-
aenu. pata unn NO. | TenbHble  pe-
cypcbl.
Unaukatop: MK-11 WMA-11.3 | Mogenb  co- | Mogenb B ue- | Mogenb pas- | Mogenb pas-
PaspabaTbiBaeT W peanusyeT | AEPKUT  Tpy- | 1om Kop- | paboTaHa paboTtaHa npo-
KOMMbIOTEPHYIO MoAenb 06b- | bble OWWOKKU. | peKTHa, Ho | BepHo. EcTb | peccuo-
eKTa npodeccmoHanbHon gea- | He  paboTtaeTt | ecTb OWWOKN | HE3HAYK- HanbHO. ApekK-
TENbHOCTH WANW He OTpa- | B peanusa- | TenbHble BaTHa 06b-
YKaeT cyTb 06b- | UMK anropuT- | HeAOYETbI B | KTy, Bepudu-
eKTa npodec- | mos WAKn | oNTMmM3a- UMpoBaHa, pe-
CMOHA/NIbHOM HacTponke umm anunsoBaHa ¢
[eATeNIbHOCTU. | NapamMeTpoB | Koaa/mo- MCNoNb30Ba-
cpeapbl. Aenn Uan Be- | HUEM  coBpe-
puduKaumn. | MeHHbIX
cpeacTs.
Muaukatop: MK-11 WAO-11.4 | DKcnepwu- dKcnepwu- dKcnepwu- JKkcnepu-
MpoBOAMT  BbIYUCAUTENbHbIE | MEHTbI HE MPO- | MEHTbl  MPO- | MEHTbl  Bbl- | MEHTbI NpoBe-
3KCMEepMMEHTbI U aHANU3MPYeT | BeAeHbl  WAW | BeAeHbl  Ya- | MOJIHEHbI O€eHbl NOMHO U
pe3ynbTaTbl MOAENNPOBAHMUA nposeaeHbl cTmyHo. Ectb | BepHo. EcTb | npodeccuo-
HeBepHO. Pe- | ownbKM B | HE3HAUM- HanbHOo.  Pe-

3yNbTaTbl He




NHTEpNpeTH-
POBaHbI.

aHanu3se AaH-
HbIX nnm
OUEHKe afek-
BaTHOCTM MO-
Aenu.

TeNbHble yny-
LeHMA B BU-
3yanmsaumm
wan  cTatm-
CTUYECKOM
obpaboTtke
pes3ynbTaTos.

3ynbTaTbl Ba-
NINAMPOBaHbI,
cAenaHbl oboc-
HOBaHHblE Bbl-
BOAbl O noBse-
AeHUn 06b-
eKTa.




OIIEHOYHBIE CPEJICTBA IS IPOBEPKHA YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIUI

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

TeMmbl npe3eHTaluii:

1. CpaBHHTENBHBINM aHATN3 COBPEMEHHBIX Cpell sl MHKeHepHbIX Beraucienunii: MATLAB, Python,
Mathcad, Julia

2. [IpumeHeHre CUMBOJIBHBIX BBIYMCIECHUH 111 aHATUTUYECKOIO PELLIEHUS] MH)KEHEPHBIX 3a/1a4

3. Yucnennsie Metosl petieHus CJIAY 6onpimx pazMepHocTeil: 3pPEeKTUBHOCTD U YyCTOWYMBOCTD
4. ABTomMaTH3aLus apaMeTPUUYECKUX MCCIIET0BaHUN B MH)KEHEPHOM IIPOEKTUPOBAHUN

5. Busyanusanuus pe3ynbTaToB pacyéToB: OT CTATUYECKUX IPa()MKOB K MHTEPAaKTUBHBIM Aaldopaam
6. Unrerpanus nactpymeHnTanbHbx cpenctB ¢ CAD/CAE-cucremamu Ha mpuMepe KOHKPETHBIX 3a-
na4

7. IIpuMeHeHre MeTOI0B ONITUMU3ALIUH JJIs IOUCKA ONTUMAaJIbHBIX IapaMeTPOB TEXHUUECKUX CH-
CTEM

8. O6paboTKka 1 aHaIU3 SKCIIEPUMEHTAIBHBIX JIAHHBIX C UCTob30BaHueM Python u Pandas

9. MoaenupoBaHue AMHAMHUYECKUX cucTeM B Simulink: oT MaTeMaTn4eckoit MOAETH K CUMYJISIIUH
10. Yucnennoe pemienue audpepeHnnaibHbIX YpaBHEHUHM B YaCTHBIX TPOU3BOIHBIX: IPAKTHUECKHE
aCIIEKTBI

11. Vicnonp3oBaHue 00JIa4HbIX BBIYUCIUTENBHBIX IIATGOPM ISl peCypCOEMKUX HMHKEHEPHBIX pac-
4E€TOB

12. Bepudukanus 1 BaIuamus pe3yibTaToB YNCICHHOTO MOJIEIUPOBAHUS: METObI U KPUTEPUU
13. [IpuMeHeHre MalIMHHOTO O0yYeHHUs AJIs alllPOKCUMAIIMH CI0KHBIX HHKEHEPHBIX 3aBUCUMO-
cTer

14. Pa3paboTka coOcTBEHHBIX (DYHKIMHA U OMOTUOTEK /ISl TUIIOBBIX MH)KEHEPHBIX pacuéToB

15. Onenka norpeurHocTeil 1 aHajau3 YyBCTBUTEIBHOCTH B BBIYUCIUTEIBHBIX SKCIIEPUMEHTAX

16. IHCTpyMEHTaIbHBIE CPEACTBA IS pacy€Ta HaAEKHOCTH M BEPOSITHOCTHOTO aHAJIN3a KOHCTPYK-
1005078

17. IlapannenbHble BBIYUCIEHNS U YCKOPEHUE UHKEHEPHBIX PACUETOB Ha MHOTOSIIEPHBIX CHCTEMAaxX
18. [ToaroToBKa OTYETHON JOKYMEHTAMU: aBTOMAaTUYECKAs T€HEpalsl OTYETOB U3 BBIUNCIUTEIb-
HBIX CpeJl

TK-2, TK-11




19. IlpumMeHeHre OTKPBITHIX UCTOYHUKOB JaHHBIX U API B MH)KEHEpHBIX pacuérax
20. IudpoBbie TBOWHUKN B WHKCHEPUU: POJIb MHCTPYMEHTAIBLHBIX CPEJICTB B CO3/IaHUU U COIPO-
BOXKJICHUU

Bompocsr 1yist cobecenoBaHus:

10.

11.

12.

13.

14.

ba3oBblii ypoBEeHb

OObscHUTE HUBHUECKYIO TIPUPOJTY P-N TIEPEX0/Ia ¥ €0 POJb B Pa0OTE MOIYIPOBOTHUKOBBIX
pUOOPOB.

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

Kak paboraet nmoseBoii TpaH3ucTop ¢ uzonupoBaHubM 3aTBOpoM (MOSFET)? Uto Takoe
IIOPOTOBOE HaIpsKeHHe?

UYro Ttakoe 30HHast Teopust TBEpaOro Tesna? Kak oHa 0OBACHAET pa3nuyre MexXy IpPOBOIHH-
KaMHM, JUDJIEKTPUKAMU U MTOJTYIPOBOJAHUKAMU?

OnuimmMre NPUHLKUI IIOJHOTO BHYTPEHHETO OTPaKEHUS U €r0 IIPUMEHEHUE B BOJJOKOHHON
OITHKE.

Cpennuii ypoBeHb

Kakne ¢pusndeckne MexaHU3Mbl OTPAaHUYMBAIOT OBICTPOICHCTBHE M MUHUATIOPU3AIIHIO CO-
BPEMEHHBIX TPAH3UCTOPOB?

Kak paboraet guem-namsars? O0bsicHuTe poiib TyHHenupoBanus daynepa-Hopaxeitma u
ropsiueid NHKEKIUH.

UYro Takoe kBaHTOBas 3 hekTUBHOCTD (poToaeTekTopa? OT KaKuX MapaMeTpoB OHa 3aBU-
cut?

[ToueMy B ONTOBOJIOKOHHBIX JUHUIX UCHOJB3YIOT HHPPAKPACHBIHN [uana3oH, a HE BUAUMBII
cBeT?

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

[IponBUHYTHIN ypOBEHB

OOBsicHUTE TPUHIMIT PA0OTHI TYHHENILHOTO A1oAa. ['1e oH MokeT npuMeHnsThes B UT-cu-
cremax?

Yro takoe kopoTkokaHaiabHble 3 dexTsl B MOSFET? Kak ¢ HUMU OOpIOTCS B COBpEMEH-
HBIX Texmporeccax?

Kak ¢usnuecku peanusyercss KyOUT Ha OCHOBE cBepxnpoBosmux neneid? Kakue tpedopa-
HUS K CpeJie He0OXO0aAUMBI?

B uém ¢pusnyeckas pasHulla MeXAY CTaTHUYECKOM U AuHamMuueckoi MmoutHocThio B KMOII-

[1K-2, 11K-11




cxemax? Kak mXx MUHUMHU3UPOBATH?

15. Onummure Mexanu3Mm rurantckoro maraurocomnporusiienust (GMR) u ero npumenenue B
YCTpPOMCTBaX XpaHEHUs JaHHBIX.
WHTerpaTuBHBIC U IPUKIIATHBIC BOTIPOCHI

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

17. Kakue ¢puznyeckue orpaHuyeHHs! CyIIeCTBYIOT AJIsl yBEIMYCHHUSI INIOTHOCTH 3aIHCH B KECT-
KHUX JucKax?

18. [Touemy KBaHTOBast KpUNTOrpadus CYUTACTCA TEOPETHUECKHU a0COTIOTHO 3amuéHHon? Ha
KaKuX (U3MYECKUX MPUHIUIAX 3TO OCHOBAHO?

19. Kak mempucTop peanusyeT «namsaTh» Ha ¢puznueckoMm ypoBHe? B uém ero npemmyiiectsa
nepe. TpaIuIMOHHON MaMSThIO?

20. Ilpennoxure puzruecku 000CHOBAHHBIN MOJIXO/ K CHUYKEHHUIO TETNIOBBIJICIICHUS B BEICOKO-
MIPOU3BOIUTEIILHOM IIporieccope 0e3 yBeIHMUeHHs pa3MEPOB CUCTEMBI OXJIAKICHHSL.

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

41

1. Yto onucbiBaeT 3akoH Amaana?1) 3aBUcMMOCTb sHepronoTpebaeHns OT TaKTOBOM YacToTbI2)
Mpenen yckopeHusa nporpaMmbl Npu napannenmsaumm ¢ y4ETom nocnegosatenbHol Yactn3) Coor-
HoOLeHMe Mexay 06 bEMOM Kala M YacToToM npoueccopad) 3aBUCMMOCTb NPOU3BOANTENBHOCTU
OT WWPWHbI LWWWHbI AAHHbIX

TIK-2, TTK-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 K namaTtn)4) Branch prediction
(npepckasaHune nepexosa)

[1K-2, 11K-11

43

3. Y70 TaKoe CTPYKTYPHbIN KOHPAUKT (structural hazard) B KoHBenepe?1) CuTyauma, Koraa fiBe Ko-
MaHZbl O4HOBPEMEHHO TPebyrT OAMH M TOT Ke annapaTHbIi pecypc2) 3aBUCMMOCTb MO AaHHbIM
MeXK Ay nocnefoBaTeIbHbIMW KOMaHaamu3) HenpaBuabHOe NpeacKkasaHue yCAoBHOro nepexonad)
OwwnbKa B MMKPOKOAE NpoLeccopa

[1K-2, 11K-11

44

4. Kakon mexaHnam HE ncnonbayetcs Ans ycTpaHeHua 3aBucMmocTtelt no aaHHbim (RAW, WAR,
WAW)?1) NMepenmeHoBaHne pernctpos?2) ®opsapauHr (forwarding)3) Cranusaums KoHBelepa
(stall)4) YBennueHmne TakToBOM Y4acTOTbI

[1K-2, 11K-11

45

5. YTo TaKoe cynepckansapHaa apxmuTekTypa?1l) ApxMTeKkTypa C TaKTOBOM YacToToM Bbiwe 5 My2)
ApXuUTeKTypa, CNOCOHBHAA UCNONHATL HECKO/IbKO KOMaHA, 33 OAMH TaKT3) APXUTEKTYpa C pa3aesb-
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[1K-2, 11K-11
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11. Kakas moaenb NamsaTh rapaHTUPYET, YTO BCE NPOLLECCOPbI BUAAT onepaumm 3anmcu B 04HOM
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20. KakoW apxXuTeKTypHbI noaxon Hanbonee appeKkTMBEH ANA 33434 MAaTPUUHBIX BbIYUCIEHUI B
NN?1) YBennueHne TaKTOBOWM YacToTbl oaHOAAEPHOrO npoueccopa) Mybokas KoHBeepusaLuus
CKanapHbIx onepaumin3) PaclwmpeHune Habopa KomaHA A8 CTPOKOBbIX onepaumind) Ncnonb3osa-
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21. Yto Takoe «memory wall»?1) OrpaHMyYeHne Ha MaKCMManbHbI 06BEM ONepaTMBHOM Na-
MATU2) PaspblB MeXAy POCTOM NPOU3BOANTENBHOCTM NMPOLLECCOPOB U MPONYCKHOM CNOCOBHOCTbLIO
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23. YTo Takoe «speculative execution»?1) icnonHeHWe KOMaHA [0 NOATBEPKAEHUA KOPPEKTHO-
CTV npeAckasaHus nepexoga2) MNapannenbHoe UCNoNHEHWE AYHANPYIOLWMX KOMaHA A4 NoBblLle-
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63 1 HUe KoMaHA, B GOHOBOM pPeXKMME NP NPOCToe NpoLeccopa
24. Kakoi paktop HE ABnsetca 0CHOBHbIM OrpaHnyeHnem npu maclwtabuposaHumn muoroagepHsix | 11K-2, 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) IIK-2, T1K-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 IIK-2, T1K-11
66 KoH- TexHonorma pasbueHns npouecca UCNoJIHEHUA KOMaHAbl Ha NOCAeA0BaTe/IbHble cTagun And no- IIK-2, ITIK-11
Belriep | BblWEHUA NPOM3BOANTENIbHOCTN Ha3blBAETCA
67 3aBucu- | CuTyaumsa, Korga cnegytollas KOMaHaa He MOXKET HayaTb UCNONHEHME, MOTOMY YTO el HYXKeH pe- IIK-2, T1K-11
MOCTb | 3ynbTaT NpeaplayLen, HasbiBaeTcs Nno AaHHbIM.
68 dopBap- | MeTtopg ycTpaHeHUA KOHPANKTOB NO AAHHbIM, NPU KOTOPOM pe3y/bTaT Nepenaétca HanpPaAMYLo C IIK-2, T1K-11
OVHT BblXOZa OAHOM CTaANN KOHBEWEpPaA Ha BXO4, APYroi, Ha3biBaeTcA
69 Mpepcka- | MexaHn3m, NO3BONAOLWMI NPOLLECCOPY 3apaHee onpeaenATb HanpasBaeHne YyCI0BHOIoO nepexoaa IIK-2, T1K-11
3aHMe | ANA YyMeHbLUEeHMA NPOCTOeB KOHBelepa, Ha3biBaeTcA nepexoaos.
70 Cynep- | ApxuTeKTypa npoLeccopa, cnocobHas UCMOJIHATb HECKOIbKO MHCTPYKLUMIA 33 OZUH TaKT 33 CYET [IK-2, TTIK-11
CKaNAp | HaNMYNA HECKONbKUX NCNONHUTE/IbHBIX YCTPOMCTB, Ha3blBaeTCA
71 Mepe- [IK-2, TTIK-11
MMeHO- | TexHMKa yCTpaHeHMA NIOXKHbIX 3aBUCMMOCTEN NO PErncTpam NyTém COMOCTaBAEHMNSA aPXUTEKTYPHbIX
BaHMe | perncTpos ¢ 60blwmm HabopomM GU3NYECKMX PETUCTPOB Ha3blBAETCA pPerncTpos.
72 Nokanb- | MpUHLMA, COrNacHO KOTOPOMY MPOLLECCOP C BbICOKOM BEPOATHOCTbIO obpaliaeTca K gaHHbim, pac- | T1K-2, TTK-11
HOCTb NONIOXKEHHbIM PAAOM C paHee UCNO0/b30BaHHbIMM, HAa3blBAaETCA NPOCTPAHCTBEHHOM
73 Hebonbluas 6bICTpas NamATb, PACNONOKEHHAA MEXAY NPOLLECCOPOM M OCHOBHOM NaMATbIO ANA [IK-2, TTIK-11
Kaw YCKOPEHMSA AOCTyNa K YacCTO UCMOJIb3yeMbIM AaHHbIM, Ha3blBaeTCA
74 Cutyaums, Korga 3anpalimMBaemble gaHHble HE HaNAEHbI B K3LW-NamATK, Ha3blBaeTcA I1K-2, TIK-11

Mpomax

(miss).




75 3amelle- | Anroputm, onpeaenatomin, Kakyto K3LW-IMHUIO BbITECHUTb NPY 3aN0/IHEHUU K3LLa, Ha3blBaeTcs I1K-2, TIK-11
Hue anropuTMom
76 Kore- I1K-2, 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-2, TIK-11
LETIVE! A4pe HasblBaeTcA
78 CneumanbHas MHCTPYKLMA, rapaHTUPYIOLWan 3aBepLueHne Bcex onepauuii namatm go eé soinonHe- | I1K-2, IIK-11
Bapbep | HMA, Ha3bIBaeTcA namATu.
79 Atomap- | CBOIMCTBO onepauumn BbIMNOJHATLCA LEAMKOM, 6€3 BO3MOXHOCTM npepbiBaHua uan Habmogenma | T1K-2, TIK-11
HOCTb NPOMEXKYTOYHOrO COCTOAHUA APYIMMM NOTOKAaMM, Ha3blBaeTCA
80 Mapan- | BO3MOXHOCTb OHOBPEMEHHOIO BbIMOJIHEHNA HECKOJIbKMX BbIMMCIUTENbHbIX 33434 uamn nHctpyk- | TIK-2, TIK-11
Nennsm | Lui HasblBaeTcA
81 Bektopu- | MpeobpasoBaHune CKanapHbIX onepauuii B onepaunn Haj, BeKTopamu AaHHbIX ana ucnonsvsosanma | [1K-2, [IK-11
3aumA SIMD-pacwupeHnii HasblBaeTcA
82 Mnauu- | AnnapaTHbiil 610K, onpeaenatolwmii NopaaoK UCNONHEHUA KoMmaHa, npu out-of-order sbinonnennn, | T1K-2, TIK-11
POBLUMK | Ha3blBaeTCA KoMaHa,
83 Cnekyna- | icnonHeHne KoOMaHA, A0 MOATBEPMKAEHMA KOPPEKTHOCTU npefcKkasaHus nepexoga Hasbiaetca | I1K-2, TTK-11
TUBHOE MCMONHEHUEM.
84 TpaHcna- | NMpouecc npeobpaszoBaHMa BUPTYasbHOro agpeca B GU3NYECKUIA agpec HasbIiBaeTCA appe- | IIK-2, TIK-11
ums COB.
85 Crpa- BNOK BMPTyanbHOW NamATM GUKCUPOBAHHOIO pasmepa, oTobpaxaemblil Ha ¢usmdeckyo namats, | T1K-2, ITIK-11
HUUA Ha3blBaeTCs
86 CneumnannsnMpoBaHHbIi K3l ANA YCKOPEHMA TpaHCAauMu agpecos Hasbiaetca TLB (Translation | TTK-2, ITK-11
Bydep | Lookaside ).
87 Mponyck- | KonnyecTBo AaHHbIX, NepeaaBaeMblix Yepes KaHa/l CBA3U 33 eAUHULY BPEMEHM, Ha3blBaeTCA ITK-2, T1K-11
Has CNOCOBHOCTbHO.
88 NateHT- [IK-2, TTIK-11
HOCTb Bpems 3asepKM mexay 3anpocom AAHHbIX U UX NOJlyYEHUEM HA3bIBaETCA




89 MacuwrTa- I1K-2, TIK-11
6upye- | CNOCOBHOCTb CUCTEMbI YBENIMYMBATL NPOU3BOAUTENIBHOCTL NpU A0baBAeHUN pecypcoB (saep, na-
MOCTb | MATU) Ha3blBaeTcA
90 Yckopu- | CneumanmnsmpoBaHHbIN BbIMUCIUTENbHbINA 610K, ONTUMU3MPOBAHHbIN NOA, KOHKPETHbIN Knacc 3agay | [1K-2, [TK-11
TeNb (Hanpumep, rpaduka nnmn NN), HasbiBaeTca
91 Koh- TexHonoruna pasbmeHnsa npoLLecca UCNONHEHMA KOMaH/bl Ha nocneaoBaTtesbHble ctaanu ansa nosbl- | 11K-2, TIK-11
Beliep | WeHWA NpPou3BOAMTENBHOCTM Ha3blBaeTCA
92 3asucu- | CuTyauma, Koraa cneaylollas KOMaHAa He MOXKET HauyaTb MCMOIHEHWE, NOTOMY 4TO el HyxeH pe- | T1K-2, T1K-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 3HAHUH CTYJCHTOB OCHOBBIBAIOTCS HA TPeOOBAHMSIX, OMKMCAHHBIX B [lonoxxeHun 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, AEMOHCTPALUY 3HAHU I TEXHOJIOTHA MPOTpaMMHUPOBAHUS U pa3pabOTKU
IPUKIIAHOTO MPOrPaMMHOI0 00ECIIEUEHMsI BBIYMCIUTENbHBIX CHCTEM, UCIOJIb30BAaHUS COBpE-
MEHHBIX MUHCTPYMEHTAJIBHBIX CPEJCTB pa3pabOTKU MPHUKIAJAHOTO MPOTPAMMHOI0O oOecreyeHus,
NPUMEHEHHUS TEXHOJIOTMH NPOrpaMMHUPOBAHUS NPU pa3pabOTKe MPUKIATHOTO MPOTrPaMMHOTO
oOecrieueHus, IEMOHCTPAIIMU 3HAHUNA HHCTPYMEHTAIbHBIX CPEICTB U pa3pabOTKH MPUIIOKe-
HUI, BEIOOpa CPEACTB pa3padOTKH, TECTUPOBAHUS M CONPOBOKICHHUS MPOTPAMMHOTO oOecriede-
HUs, IPUMEHEHUSI THCTPYMEHTAJIbHBIX CPEJCTB U HOBBIX CPEICTB aBTOMATHU3UPOBAHHOTO MPOEK-
TUPOBAHHUS, OCBOEHHUS HOBBIX CPEJCTB aBTOMATU3MPOBAHHOTO MPOEKTHPOBAHUS U pa3pabOTKU
MPOrPaMMHOT0 00ecTIeYeH s, COMPOBOXKICHHSI TPOTPAMMHOT0 00ecTiedeH s B IIPOLIECCE ero IKC-
IUTyaTaluy, pa3padOTKU U HUCIIOJIb30BAHUSI METOJUK TECTUPOBAHUS IMPOTPAMMHBIX IPOAYKTOB,;
MPEJICTAaBICHHBIN JOKYMEHT HE COACPKHUT OMIMOOK U pemieHbl Bee 3anaun. Komnerenuuu [1K-2,
I1K-11 ocBO€HBI Ha BEICOKOM YPOBHE.

OneHka «Xopomuio» BBICTABISETCS CTYACHTY, €CIH SIBIISIFOTCS BEPHBIMHM PE3YJIbTAThI
KJIaccu(UKauy U BEIOOpa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEACTB pa3pabOTKH NPUKIIATHOTO
IPOTPaMMHOTr0 00ecreYeHH s, JeMOHCTPAIUY 3HaHUN TEXHOJOTHI MPOrpaMMHUPOBAHUS U pa3pa-
0OO0TKM IPUKIIATHOTO MTPOrPAMMHOT0 00eCTIeYeHHS BBIYMCIUTENBHBIX CUCTEM, UCIIOJIB30BaHUs CO-
BPEMEHHBIX MHCTPYMEHTAJBHBIX CPEACTB pa3paOOTKH MPUKIAJHOTO MPOrpaMMHOro obecrede-
HUS, IPUMEHEHHSI TEXHOJIIOTUH IPOrpaMMUpPOBaHUs MpU pa3pabOTKe MPUKIIATHOTO MpOorpamMM-
HOT0 o0ecTeyeHus], IEMOHCTPALIUN 3HAHUI HHCTPYMEHTAIBHBIX CPEJCTB Ul Pa3pabOTKH MPHIIO-
JKEHUH, BbIOOpa cpeACcTB pa3pabOTKH, TECTUPOBAHUS U COIIPOBOXKJIEHUS POTPAMMHOI0 obecre-
YEHMUs, IPUMEHEHNS] MHCTPYMEHTAJIBHBIX CPEACTB M HOBBIX CPEICTB aBTOMaTU3UPOBAHHOTO IIPO-
€KTHPOBAHMUSI, OCBOEHHUS HOBBIX CPEACTB aBTOMATU3UPOBAHHOTO NIPOEKTUPOBAHUS U pa3paboTKU
IPOTPaMMHOT0 00eCTIeYeHHsI, COPOBOXKAECHUS IPOrPaMMHOT0 00eCieueHHs B IPOIIECCe €ro dKC-
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,
[TK-11 ocBoeHBI Ha CpeTHEM YPOBHE.

OneHka «ya10BJIeTBOPUTEIbHO» BHICTABISETCS CTYJIEHTY, €CIM B OCHOBHOM BEPHBIMU
SBIISIIOTCSL Pe3yibTaThl KiaccU(UKAUU U BbIOOpa COBPEMEHHBIX MHCTPYMEHTAIbHBIX CPEJICTB
pa3paboTKu NPUKIIATHOTO MPOrPaMMHOTO OOECIeueHus, JAEMOHCTPAllMU 3HAHUN TEXHOJIOTH
IPOTPaMMHUPOBAHUS U pa3pabOTKH MPUKIIATHOTO MPOrPaMMHOT0 00eCIIeUeHUs BBIYMCIUTEIbHBIX
CHUCTEM, HCIIOJIb30BaHMSI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEICTB pa3pabOTKU MPHUKIAIHOTO
IPOTPaMMHOT0 OOecreYeHusl, MPUMEHEHNUs TEXHOJIOTUIl MpOrpaMMUpPOBaHUs TpU pa3paboTKe
MPUKIIATHOTO MPOTPAMMHOI0 0OECTIeueH s, IEMOHCTPAIIUU 3HAHUIM HHCTPYMEHTAJIbHBIX CPEJCTB
JUIs pa3pabOTKU MPUIIOKEHUH, BBIOOpa CPesiCTB pa3pabOTKH, TECTUPOBAHUS U COMPOBOXKICHHUS
IPOrpPaMMHOTr0 OOecreueHus, IPUMEHEHUSI HHCTPYMEHTAJIbHBIX CPEJICTB U HOBBIX CPEJICTB aBTO-
MaTHU3UPOBAHHOIO IIPOEKTUPOBAHMSI, OCBOCHHSI HOBBIX CPEICTB aBTOMaTU3UPOBAHHOIO IIPOEKTH-
pPOBaHMUS U Pa3pabOTKH MPOrPaMMHOT0 0OecreyeH s, CONPOBOXKIEHUS POrpaMMHOI0 o0ecreye-



HUS B TPOIIECCE €T0 AKCIUTyaTalllH, pa3pad0TKH M UCTIOIh30BAHUSI METOIUK TECTUPOBAHHUSI TIPO-
IPaMMHBIX IPOJYKTOB; OTUYETHBIA JOKYMEHT COJCP)KUT OIIMOKH, HE ITO3BOJISIOIINE OLICHUTh Ka-
4eCTBO pa3pabOTKH; IPEICTABICHBI HE BCE JaHHBIC M 3a/1a4M PEIICHBI HE B MTOJIHOM 00beMe. KoM-
nerennuu [1K-2, [1K-11 ocBoeHbl HAa MUHUMAJILHOM YPOBHE.

OrneHKa «HEy10BJIeTBOPUTEIBHO» BBICTABIISICTCS CTYJICHTY, €CITH SBJSIOTCS HEBEPHBIMU
pe3yJbTaThl KJIACCH(PHUKAIMU U BEIOOPAa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB pa3paboTKu
MIPHUKJIATHOTO MTPOTPAMMHOTO 00€CIIeUCHMSI, JEMOHCTPAIUY 3HAHUI TEXHOJIOTHI MPOrpaMMHUPO-
BaHUs U pa3paOOTKH MPHUKIATHOTO MPOrPAMMHOIO 00CCIICUCHUS BBIYUCIUTEIBHBIX CHCTEM, UC-
MOJIb30BAaHUSI COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB pa3pabOoTKU MPUKIIATHOTO MPOrpaMM-
HOro 00eCIeYeHHs, IPUMEHEHHUS TEXHOJOTUH MPOrpaMMHPOBAHMS ITPH pa3pabOTKe MPUKIIATHOTO
MPOrPaMMHOTO 00€CIIeUCHMsI, JEMOHCTPAllMK 3HAHUI WHCTPYMEHTAIBHBIX CPEACTB AJIs paspa-
OOTKH MPHUIIOKCHHI, BBIOOpa CPEACTB pa3pabOTKH, TECTUPOBAHUS M COIIPOBOXKICHUS MTPOrPaMM-
HOTO 00eCreUeHusI, MPUMEHEHUS HHCTPYMEHTAIBHBIX CPEJICTB U HOBBIX CPEJICTB aBTOMATH3UPO-
BaHHOT'O IIPOCKTUPOBAHMUS, OCBOCHHUS HOBBIX CPEJICTB aBTOMATHU3UPOBAHHOI'O ITPOSKTUPOBAHMS
pa3paboTKu MPOrpaMMHOTO 00ECTICUEHUS, COMPOBOKACHHS IPOrPaMMHOTO 00ECIIEYeHUS B IIPO-
[[ecce ero KCIUTyaTalllu, pa3padOTKU U MCIIOJIb30BaHHUS METOIUK TECTUPOBAHHS TPOTPAMMHBIX
MPOJYKTOB; MPEACTABICHHBIA JTOKYMEHT COJCPKUT MHOTO TPYOBIX OMIMOOK, HE TIPEICTABICHBI
KJIIOYCBBIC JaHHBIC M 3aJa4d perieHbl HepocTatoyHo nojHo. Komnerenmmu I1K-2, TTK-11 He
c(hopMUPOBAHBHI.

4, KpnTepnu OlleCHMBAHHA KOMIIeTEHIIMH 3aJaHui 3aKpPbITOIo THIIA

OneHka «OTJIMYHOY BBICTABJISIETCS CTYACHTY, €CJIM OH MpaBuiIbHO oTBeTHI Ha 88-100% ot
ob1ero konmuectsa 3aaanuii. Komnerenmmu [1K-2, ITK-11 ocBoeHBI Ha BHICOKOM ypPOBHE.

OneHka «XOpoIlo» BBICTABISIETCS CTYACHTY, €CJIM OH MPaBUIbHO OTBETHI Ha 72-87% oT
obmero konmuectsa 3ananuii. Komnerenuumu [1K-2, TTK-11 ocBoeHBI Ha cpeTHEM YPOBHE.

O1eHKa «yZOBJIETBOPUTEIILHOY» BBICTABIISICTCS CTYJCHTY, €CIIM OH NMPAaBUJIBHO OTBETHJI Ha
53-71% ot obmero konunuecTBa 3amanuii. Komnerenmun I1K-2, [TK-11 ocBOoeHBI HA MUHUMAJIb-
HOM ypOBHE.

O1eHKa «HEYJOBIETBOPUTEIBHOY» BBICTABISAETCS CTYAEHTY, BBHICTABISETCS CTYIEHTY, €ClU
OH TIPAaBHJILHO OTBETHII Ha MeHee 53% oT obriero kommuecTBa 3aganuii. Komnerenmuu [1K-2, TTK-
11 e cpopmMupoBaHsbI.



