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

OINHMCAHHuEC KA OHCHUBAHUA

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

Heckpuntopsl

MunuManbHbINA

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

KOMHCTCHHI/ISIZ TIK-5 — Crioco6eH uCcnoab30BaTh TUIIOBEIE METOJAbI U UHCTPYMCHTAJIbHBIC CPCACTBA KOHTPOJISA, OUCHKH
1 o0ecrieyeHuss KauecTBa HpOI‘paMMHOﬁ MNpOAYKIIMH, a TaK¥KE obecreunBaTh COOTBETCTBUE pa3pa6aTLIBaeMoro po-
T'paMMHOT'O o0ecreUyeHns U TEXHUYECKOM JAOKYMCHTallu pOCCHfICKI/IM 1 MCXKAYHAPOJHBIM CTaHAapTaM, TCXHUYCCKUM

YCJIOBUAM U CTaHAAPTAM NPECANPUATHUSA

NMHaukaTop: MK-5 UAO-5.1 [de- | 3HaHMA npeAa- | 3HaHWA B OC- | 3HaHMA 3HaHMA  non-
MOHCTPUPYET 3HaHUE MeTOA0B | CTaBAEHbl He- | HOBHOM BepHbl. ECTb | Hble U TOYHDbIE.
WU CPeacTB KOHTPOANA, OUEeHKWU | BepHO. OTCyT- | BEPHDbI, HO | He3Hauu- Bce Knto4yeBble
KayectBa O K cTaHOaApTOB | CTBYIOT K/AKOYe- | eCTb  HeTOY- | TesibHble yny- | MeToAbl, cpea-
(FOCT, ISO v gp.) Bble MmeToapl | HOCTU. He Bce | weHus, He | cTBA W CTaH-
obecneyeHua | meTodbl KOH- | BAMsAlOLWME napTbl  (poc-
KayecTBa W | TPONA M CTaH- | Ha obuiee No- | CMCKKue 7

CTaHAapThl, 0apTbl  OMW- | HAMaHWe MeXayHaposa-
aonyuweHbl CaHbl MNOJIHO | NpoLeccos Hble) OnMCaHbl
rpybbie nnu KOp- | obecneyeHns | CUCTEMHO U

OLINBKMN. PEKTHO. KayecTBga. KOPPEKTHO.
NHankatop: MNK-5 UO-5.2 Bobl- | Boibop Hese- | Bbibop B oc- | Bbibop oboc- | Bbibop ontu-
6upaeT metoabl U UHCTPYMeEH- | peH. MeToabl | HOBHOM KOp- | HOBAH BEPHO. | MasieH M No.-
TanbHble CPeACTBA ANA obecne- | U cpeacTBa He | pekTeH, Ho | EcTb  He3Ha- | HocTbio o0boc-
YeHWA KayecTBa W COOTBET- | COOTBETCTBYIOT | 06OCHOBa- ynTenbHble HOBaH. YUTeHbl
CTBMA CTaH4apTam 3aja4e  KOH- | HMe cnaboe. | ynyuweHma B | ocobeHHOCTU
Tponsa Kaye- | He Bce Tpe- | aprymeHTa- MNO, Tpebosa-
cTBa, TpeboBa- | 6oBaHUA uMn Bbibopa | HMA  cTaHAap-
HUA CTaHAap- | CTaHA4APTOB U | MHCTPYMEH- | TOB, TexHu4e-
TOB MNPOWUIHO- | TEXHUYECKUX | TOB  ayauTa | CKMe ycnoBwuA
pUpPOBaHbI. ycnosum WAN TecTUpo- | U CTaHaapTbl

YUTEHbI. BaHMA. npeanpuAaTuA.

Nnaukatop: MK-5 NO-5.3 Mpu- | NpumeHeHne MpumeHeHue | NMpumeHeHune | NMpumeHeHne

MEHAET CPeAcTBa KOHTPOAA U | COAEPHKMUT rpy- | B LLeJIOM KOp- | BbINOJIHEHO npodeccmo-
OLLeHKM KayecTBa, nposepseT | 6ble OWMBKKU. | peKTHO, HO | BepHOo. EcTb | HanbHoe. KoH-
OOKYMeHTaumio Ha cooTseT- | CpeacTBa KOH- | eCTb OWMOKM | HE3HAYM- TPONb  Kade-
CTBMEe CTaHZapTam TPONA He pa- | B HACTPOMKe | TenbHble cTBa nposejeH
6oTaloT, AOKY- | CPeaAcTB  Te- | HeAO4YETbl B | MOJIHO,  [OKYy-

MeHTaunAa He | CTUPOBAHUA nposegeHnn | meHTaumA

cooTBeTcTBYEeT | M 0dOpPM- | ayanta WAKU | NOSIHOCTLIO CO-

CTaHZapTam. NIeHUU TexHn- | NpoBepKe co- | OTBeTCTBYeT
4YeCKOW AOKy- | OTBETCTBMA POCCUNCKMUM 1

MeHTaLNN. Koda W OOKy- | mexXayHapos-
MeHTaLNN. HbIM CTaHAap-

TaM.




NUnaukaTop: MK-5 UO-5.4 AHa-
nmM3npyet  pesynbTaTbl  KOH-
TpONA KayectBa M opmyan-
pyeT pekomeHgaumm

AHanun3 oTcyT-
CTBYET WU He-

BepeH. BblI-
BOAbl O Kauye-
ctee O He-
KOPPEKTHbI,
METPUKM  He
MHTEPNpPEeTU-
pOBaHbI.

AHanu3 BbI-
No/NHEeH ua-
cTnyHo. Ectb
OWNBKN B UH-
TepnpeTtauum
METPUK Kaue-
cTBa WAWU Bbl-
ABNEHUN OT-
K/IOHEeHUM oT
CTaHOapTOB.

AHanns Bbl-
NOAHEeH
BepHo. Ectb
He3Ha4un-
TeNbHble yny-
WweHunA B

OUEHKe puC-
KOB WM aHa-

NM3e  BbIAB-
NIeHHbIX Ae-
deKToB.

AHanus npose-
OEH MNOJHO M
npodeccmo-
HaNbHO. Pe-
3y/ibTaTbl oue-
HEHbl, OrpaHu-
YyeHMA  BbIAB-
NeHbl,  peKo-
MeHAauuuM no
YAYULIEHUIo
KayecTBa
chopmynumpo-
BaHbI.




OIIEHOYHBIE CPEJICTBA JJ5 IPOBEPKHA YPOBHSI CPOPMUPOBAHHOCTH KOMITETEHIUI

Ipa-

Homep 3aaa- BHJIb-
HUSA HbIH OT-

BET

Conep:xanue Bonpoca Komnerennus

TeMmbl npe3eHTaluii:

1. TeopeTrueckre OCHOBBI HaJIEKHOCTU: OCHOBHBIE [TOKA3aTEIHN U 3aKOHbI PaCIPECIICHUs OT-
Ka30B

2. Metoabl pacueTa HaIeKHOCTH MTOCIIET0BATEIbHBIX U MapaIICTbHBIX CTPYKTYP HH(OpMAIIH-
OHHBIX CUCTEM

3. Pe3epBupoBaHue Kak crioco0 MOBBIIICHUS HAJIS)KHOCTH: BUABI, 3PPEKTUBHOCTH, ONITUMHU3a-
st

4. llepeBbst oTkazoB (FTA): MeTonrka MOCTpOEHHS U MPAKTUUECKOE IPUMEHEHHUE JIs aHAJIn3a
PHCKOB

5. Ananu3 Bu10B U nociuenctuii orkazoB (FMEA) B mporpammHoM obecriedeHuu

6. Hane)xxHOCTh MpOrpaMMHOT0 00ecieueH sI: MOJIEH POCTa HAIEKHOCTH U METO/IbI TECTHPO-
BaHUs

7. MOHUTOPHHT HaJIEKHOCTH B 3KCIuryaTauuu: Merpuku SLA, SLO, MTBF, MTTR

1 8. IMarrepusr oTkazoycroitunBoctu: Circuit Breaker, Retry, Bulkhead, Timeout

9. ObecnieueHre HaIEKHOCTH B MUKPOCEPBUCHBIX apXUTEKTYpax: MPoOIEeMbl U peIIeHUs

10. Xaoc-MHXUHUPHUHT: METOJIbI IPETHAMEPEHHOI'0 TECTUPOBAHUS YCTOMYMUBOCTH pacrpeie-
JIEHHBIX CHUCTEM

11. HanesxxHOCTh 00JTaYHBIX CEPBHCOB: 0COOCHHOCTH 00ecredeHus ocTymHocTy B multi-cloud
cpenax

12. IIporno3upoBaHue OCTATOYHOTO PECypca KOMIIOHEHTOB Ha OCHOBE JIAaHHBIX MOHUTOPHHTA
13. Cratuctuueckast 06paboTKa JaHHBIX 00 OTKa3axX: METO/Ibl OLIEHKU IapaMeTpOB pacipezene-
HHM

14. HanexHocTh cucTeM XpaHeHus JaHHbIX: RAID-MaccuBbl, peruivkanys, CHalIoThl

15. BiusiHue yenoBeueckoro ¢akropa Ha HaaexHocTh VIC: MeTo/1bl CHUKEHUS OTepallMOHHBIX
PHUCKOB

16. Pe3epBHOE KONTUPOBAHUE U BOCCTAHOBJIEHUE: CTPATETUH, TECTUPOBAHUE MPOLIEYD,
RTO/RPO
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17. HanexHoCTh ceTeBOW MHMPACTPYKTYPHI: IPOTOKOJIBI OTKa30yCTONYMBOCTH, OaJaHCUPOBKA
Harpy3ku

18.

MeTO,Z[BI IIOBBIIICHWA HAACKHOCTH B CUCTEMAX pE€AJIbHOI'O BpEMCHU

19. DxoHOMMUECKHE aCIIEKThI HAJEKHOCTH: paciyeT CTOUMOCTH IIPOCTOS] U ONTUMU3ALUS UHBE-
CTHUILIMH

20.

ITpaktuku Site Reliability Engineering (SRE): oT Teopuu K IpOMBIIIIEHHOMY BHEAPEHHIO

Bormnpocs! q1s1 cobeceoBanus:

N

10.

11.

12.

ba30BbIi1 ypoBeHB

OOBscHUTE HU3NYECKYIO IPUPOAY P-N MIEPEX0/1a U €ro PoJib B pabOTE MOIYITPOBOAHUKOBBIX
puOOpOB.

B uém paznuune mexay apeiigoBbiM U 11 y3MOHHBIM TOKAMHU B MOIYIPOBOAHUKAX ?

Kaxk paboraet nmosieBoii Tpanzuctop ¢ uzoaupoBanHbiM 3atBopoM (MOSFET)? Uto Takoe
IIOPOTrOBOE HAIPsDKEHUE?

Uro Takoe 30HHas Teopust TBEpAOro tena? Kak oHa o0BsACHAET pa3anunue Mex a1y MpOBOIHU-
KaMH, JU3JIEKTPUKAMU U ITOIYIIPOBOJAHUKAMU?

Onuimure NpUHLKI TOJTHOTO BHYTPEHHET0 OTPAKEHUS U €r0 IPUMEHEHUE B BOJJOKOHHOMN
OIITHKE.

Cpennuii ypoBeHb

Kakue ¢pusndeckne MexaHU3Mbl OTPaHUYMBAIOT OBICTPOACHCTBUE U MUHHATIOPU3ALIHIO CO-
BPEMEHHBIX TPAH3UCTOPOB?

Kak pabotaet dnem-namsars? O0bsicHUTe poiib TyHHenupoBauus Paynepa-Hopaxeiima n
ropsiueil NHKEKIHH.

Yro Takoe kBaHTOBast 3((HheKTUBHOCTE poToeTekTopa? OT KaKuX mapaMeTpoB OHA 3aBU-
cut?

[Touemy B ONTOBOJIOKOHHBIX JIMHUSIX UCIIOJIB3YIOT HH(paKpacHbI 1Uana3oH, a He BUIUMBIN
cBer?

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

IIponBUHYTHIN ypPOBEHD

OObscHUTE IPUHLIUI pabOTHI TYHHENIBHOTO Auoza. I’ ie on MoxkeT npuMmeHsatbes B UT-cu-
cremax?

Yro Takoe kopoTkokaHaiabHble 3¢ ekt B MOSFET? Kak ¢ HuMu 60proTcst B COBpeMeH-
HBIX TexIpoueccax?

I1K-5




13. Kak ¢usnuecku peaausyercs KyOUT Ha OCHOBE CBepXIpoBoasamux meneit? Kakue tpedosa-
HUS K cpejie He0OXO MBI ?

14. B yém dusudeckas pazHuIla MKy CTaTUUECKOW U JUHAMUYECKON MomHOCThI0 B KMOII-
cxemax? Kak ux MMHUMHU3UPOBATH?

15. OnummTe MexaHu3M TuraHTckoro Maruutoconpotusienus (GMR) u ero npuMmeHeHnue B
YCTPOMCTBAX XPAHEHUS NaHHBIX.
WHuTerpaTuBHBIC U IPUKIIATHBIE BOIPOCHI

16. Kak MOKHO HCITOJIB30BAaTh TEPMOIICKTPUUICCKUE dPPEKTHI TSI MOBBIMIECHUS YHEProdhdek-
TUBHOCTH JlaTa-lIeHTpa?

17. Kakue ¢pusznyeckue OrpaHnyueHUS CYIIECTBYIOT IS YBEIMUCHHSI INIOTHOCTH 3aIFCH B KECT-
KUX JUCKax?

18. [Touemy KBaHTOBasI KpUNITOrpadusi CANTACTCS TEOPETHIECKU a0COMIOTHO 3amumiénnoi? Ha
KakuX (pU3n4ecKux MpUHIUIIAX 3TO OCHOBAHO?

19. Kak MmemMpHCTOp peanu3yeT «namsaTh» Ha GUu3ndecKoMm ypoBHe? B 4ém ero npemmymiecTsa
nepes TpaJuIMOHHON MaMAThIO?

20. Tpemtoxute pru3mueckn 000CHOBAHHBIN MOIX0/1 K CHIKEHUIO TCTUIOBBIJICIICHUS B BEICOKO-
MIPOM3BOJIUTENLHOM MpoIieccope 0e3 yBeNTUUeHHS pa3MEPOB CUCTEMbI OXJIAXKICHUS.

3a/laHus 3aKpHITOTO THIA:

41

1. YTo onucbiBaeT 3aKoH AMAana?1) 3aBUCMMOCTb SHepronoTpebeHns OT TaKTOBOM YacTOTbI2)
Mpeaen ycKopeHus nporpaMmmbl Npu Napannennsaumm ¢ y4étom nocnegosartenbHoi yactn3) Coort-
HOLWIeHWe mexay 06bEMOM Kalla M 4acToToM npoueccopasd) 3aBUCMMOCTb MPOU3BOAUTENBHOCTU
OT LWMPUHbI WNHbI AaHHbIX

I1K-5
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2. KaKkas ctagma HE BxoguT B Knaccuyeckuit 5-ctyneHyatbint koHsenep RISC?1) Fetch (BbiGopKa Ko-
maHabl)2) Decode (aekoguposaHue)3) Memory access (aoctyn kK namatu)4) Branch prediction
(npeackasaHue nepexoaa)

I1K-5
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3. Y10 TaKoe CTPYKTYpHbI KOHPAUKT (structural hazard) B KoHBenepe?1) CuTyaums, Koraa ase Ko-
MaHAbl 04HOBPEMEHHO TPEBYIOT OAMH M TOT XKe annapaTHbIN pecypc2) 3aBUCMMOCTb MO AaHHbIM
MeXAay nocneaoBaTe/ibHbIMM KOMaHAaMn3) HenpaBuabHoOe NpeackasaHue yc1oBHOro nepexosnad)
OwwnbKa B MMKpPOKOAE NpoLeccopa

I1K-5
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4. Kakoit mexaHuam HE ncnonb3syetca gns ycTpaHeHMa 3aBUcMMocTeir no aaHHbim (RAW, WAR,
WAW)?1) NepenmeHoBaHue pernctpos2) GopsapaunHr (forwarding)3) Ctannsaumns KoHselepa
(stall)4) YBennueHmne TakToBOM 4acTOTbI

I1K-5
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5. YTo TaKoe cynepckansapHaa apxmuTekTypa?1l) ApxMTeKkTypa C TaKTOBOM YacToToM Bbiwe 5 MTy2)
ApXMTEKTYpa, CNocobHan MCNONHATb HECKO/IbKO KOMaHA, 32 04MH TakT3) ApXUTeKTypa C pa3ae/b-
HOM NamATbIO AN KOMaHA, U AaHHbIX4) ApXMTEKTYpa C annapaTHOW NoAaepXKKon BUpPTyanmsaumm

I1K-5
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6. Kakoi TMn npeacKkasaHusa NepexoaoB MMEET HanBbICLLYH TOYHOCTb B COBPEMEHHbIX MPOLLeCCO-
pax?1) CtaTMyecKkoe npeacKasaHune «BCerga He nepexoantb»2) JuHamumyeckoe 1-6UTHOe NpeacKa-
3aHue3) [MHammyecKoe 2-6UTHOe NpeacKasaHue ¢ rnobanbHoi uctopuend) NMpeackasaHme Ha oc-
HOBE KOMMUAATOPHbIX NOACKA30K

I1K-5
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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-
HeHuns3) Mapannenmsm mexay NpoLeccopom U ycTpomncTBaMmu BBoAa-BbiBoAa4) Mapannenmsm Ha

YPOBHE BEKTOPHbIX onepauui

I1K-5
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8. Kakoi npuHumn HE oTHOCKTCA K OpraHn3aummn Kaw-namatn?1) NMpuHUmn BpemeHHoM 10KaNbHO-
cT12) MPUHLMN NPOCTPAHCTBEHHOM IoKanbHOCTM3) MpuHLMN BKAtoYeHUs (inclusion)4) MpuHumn
CNY4aMHOro A0CTyna KO BCEM YPOBHAM O4HOBPEMEHHO

I1K-5
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9. Y10 03Hauaet coctosaHne «Modified» (M) B npotokone MESI?1) Kaw-nnHuA nycrta u rotosa K 3a-
rpyske2) Kaw-nnHua nsmeHeHa n oT/In4aeTca oT AaHHbIX B OCHOBHOM NamaATM3) Kaw-anHus cosna-
[AET C AaHHbIMM B MaMATU U MOXKET YMTATbCA APYrMmun agapammnd) Kaw-anHma nomedeHa ans Bbi-
TeCHeHusn

I1K-5
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10. Y10 Takoe «noxHoe pasgeneHue» (false sharing)?1) OwmbKa B NpOTOKO/IE KOrEePEHTHOCTU
Kawen2) Cutyaums, Koraa ABa NOTOKA YMTAIOT OAHY Kaww-nnMHU03) CuTyauma, Korga HesaBUCMmbIe
AaHHble pa3HbIX MOTOKOB MONaAaloT B OAHY K3LW-MHUIO, Bbi3biBaA INLLIHNE UHBanAnaaunund) He-
KOppeKTHan paboTa mexaHn3ma npeasbi6opKu

I1K-5
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11. Kakas mozenb NamsaTV rapaHTUPYeT, YTO BCe NPOLLECCopPbl BUAAT onepaLmm 3anncv B 0g4HOM
nopsake?1) Sequential consistency2) Relaxed memory model3) Release consistency4) Entry con-
sistency

I1K-5
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12. YTo Takoe SMT (Simultaneous Multi-Threading)?1) TexHuKa yepeaoBaHUA NOTOKOB Ha YPOBHe
0OC2) AnnapaTtHas BUPTyann3aumnsa NoTokos3) AMHaMUYECKOE NEPEKNIOYEHME KOHTEKCTA MeXAay
noTokamu npu npoctoax4) OgHOBPEMEHHOE UCNOTHEHNE UHCTPYKLUMIA HECKO/IbKMX MOTOKOB Ha
ogHoOMm Agpe

I1K-5
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13. Kakolt Tn napannenusma peanusytot SIMD-pacwmpenns (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-5
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14. Y7o Takoe NoC (Network-on-Chip)?1) UHTepdeic noakntoueHns BHeWHeN namAT2) MNpoToKon
CUHXPOHU3ALMM MeXay Aapammn3) KoMmyHMKaLMOHHAsA MHOPACTPYKTYpPa 418 CBA3N KOMMOHEHTOB
Ha KpucTtanned) MeTtoa oNnTMMMU3aLUKN SHepronoTpebaeHus

I1K-5
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15. KaKol Knacc apxuTeKkTyp no TakcoHomum ®anHHaA COOTBETCTBYET MHOrosAePHbIM MPoL,ecco-
pam obuiero HasHavyeHna?1) MIMD2) SIMD3) SISD4) MISD

I1K-5
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16. Y1o npomncxogmt npm owmnbKe npeackasaHma nepexoga (branch misprediction)?1) Mpoueccop
reHepupyeT UCKAtoYEHNE M NepenaéT ynpasneHne OC2) KomaHaa nepesanyckaeTcs c npegblay-
wen ctagmm KoHsenepa3) [laHHble B K3LLe MOMEYAOTCA KaK HeBanaHbled) KoHseliep cbpacbiBa-
€TCs, CNeKYNATUBHO UCMONIHEHHbIE KOMaHAbI 0T6pacbiBatOTCA

[IK-5

57

17. Y7o Takoe TLB (Translation Lookaside Buffer)?1) Kaw gna yacto ncnonb3yembix gaHHbIX2) Cne-
LMaNN3NPOBAHHbIM K3LW A8 YCKOPEHMA TPAHCAALMMN BUPTYabHbIX agpecos3) Bydep ans xpaHe-
HWA pe3ynbTaToB apUPMeTMYECKNX onepaumind) Peructp ans xpaHeHus agpeca cneayrowen Ko-
MaHAb!

I1K-5

58

18. KaKkas meTpurKa XxapaKTepmusyeT CpeHEe 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-5

59

19. Y7o Takoe out-of-order execution?1) UcnosHeHWe KOmaHA, B NopAaKe, OT/IMYHOM OT NPOo-
rPaMMHOr0, MPWU COXPaHEHUM CEMAHTUKM NporpaMmbi2) NMapannenbHoe UCNONHEHNE KOMaHA, U3
pa3HbIX NOTOKOB3) McnosiHeHMe KOMaHA B 0bpaTHOM nopsagKe Ana oNTUMMU3aLUnUK Kalwad) AuHamum-
YyecKoe U3MeHeHMe NopaaKa KOMaHa KOMNUAATOPOM

I1K-5

60

20. Kakolt apxmTeKTypHbIN noaxon Hanbonee adpPpeKTUBEH ANA 38434 MAaTPUYHbIX BbIYUCAEHWUN B
NN?1) YBenmyeHne TaKTOBOWM YacTOTbl 04HOAAEPHOrO npoueccopa) Mybokas KoHBeNepusaums
CKanapHbIx onepaumin3) PacwmpeHune Habopa KoMmaHA, ANs CTPOKOBbIX onepaunind) Ucnonb3osa-
HWe TEH30PHbIX AAEP U CNELNANU3NPOBAHHBIX MaTPUYHbIX YCKOpUTENemn

I1K-5

61

21. Y1o Takoe «memory wall»?1) OrpaHMyYeHne Ha MaKCMManbHbI 06BbEM ONepaTMBHOM Na-
MATU2) PaspbiB MeXAy POCTOM NPOU3BOANTENBHOCTM NMPOLLECCOPOB U MPONYCKHOM CNOCOBHOCTbLIO
namatn3) dusmyeckoe pasgeneHune Kawen L1 1 L2 Ha kpuctanned) OrpaHUYeHME Ha KOJIMYECTBO
OAHOBpPEMEHHbIX 0bpalleHMn K NamAaTH

I1K-5




22. Kakolt MpOTOKON KOFrepeHTHOCTHM Kallen ncnonbsyet coctoaHuna: Modified, Exclusive, Shared,

I1K-5

62 3 Invalid?1) MOESI2) MSI3) MESI4) MESIF
23. Y10 Takoe «speculative execution»?1) MicnonHeHne KomaHA A0 NOATBEPKAEHNA KOPPEKTHO- I1K-5
CTM NpeackasaHua nepexoaa2) MNapannenbHoe UCNONHEHME AYOANPYIOLMX KOMAHA, A1A NOBblwe-
HUA HagéxHocTn3) OTNOXKEHHOE UCMOJIHEHME KOMaHA A0 ocBoboxaeHua pecypcosd) UcnonHe-
63 1 HUe KoMaHA, B GOHOBOM peXKMME NP NPOCToe npoLeccopa
24. Kakol dakTop HE siBnseTca 0OCHOBHbIM OrpaHMYeHNeM Npu MacTabupoBaHUN MHOTOAAEPHbIX [1K-5
cuctem?1) KorepeHTHOCTb Kalel U CUHXPOHM3auuA2) NMponyckHaa cCnoCOHBHOCTb MeXbAAEPHOM
64 4 KOMMYHUMKaumn3) TennosblaeneHne m aHepronotpebneHmed) TakToBasa YacToTa OTAENbHOrO Agpa
25. YT1o Takoe «non-blocking cache»?1) Kaw, KoTopblii HUKOrAa He Bbi3blBaeT MPOMaxoB (miss)2) IIK-5
Kaw, cnocobHbIi 06CnyKMBaTb HOBbIE 3aNpPOChl BO BpeMa 06paboTkmn npomaxa3) Kaw, He Tpebyto-
65 2 WM NPOTOKOa KorepeHTHOCTN4) Kaww, paboTatoLmnii TONbKO B pexume 3anmncu
3a/iaHusl OTKPHITOrO TUIA I1K-5
66 Koh- TexHonorua pasbmeHna npouecca NCNONHEHNA KOMAHAbl HA NocaeA0BaTeIbHbIe CTaguMn ANA No- [1K-5
Benep BblLEHWA NPOM3BOANTEIbHOCTU Ha3blBaeTCA
67 3aBucn- | CuTyaumsa, Korga cnefyowas KOMaHAA He MOXKET HadaTb UCNONHEHWE, MOTOMY YTO €1 HYXKeH pe- IK-5
MOCTb | 3yNbTaT NpeaplayLen, HasbiBaeTca No AAHHbIM.
68 ®opsap- | MeTog ycTpaHeHMA KOHGAMKTOB MO AaHHbLIM, MPY KOTOPOM pe3ynbTaT NepesaéTca HaNPAMYHO C IK-5
OVHT BbIXOZa O4HOM CTaZMN KOHBEMepa Ha BXO4, APYroM, Ha3blBaeTcA
69 MpepcKka- | MexaHn3m, NO3BONAOLWMI NPOLLECCOPY 3apaHee onpeaenATb HanpaBaeHne YCI0BHOIO nepexoaa ITK-5
3aHMe | ANA yMeHblUeHMA NPOCTOeB KOHBeMepa, Ha3biBaeTcA nepexono0s.
70 Cynep- | ApxuTeKTypa npoueccopa, cnocobHasa MCNONHATb HECKO/IbKO MHCTPYKLMIM 32 OA4MH TaKT 3a CYET ITK-5
CKaNAp | HaNMYNA HECKONbKUX NCNONHUTE/IbHBIX YCTPOMCTB, Ha3blBaeTCA
71 Mepe- I1K-5
MMeHO- | TexHMKa yCTpaHeHMA NIOXKHbIX 3aBUCMMOCTEN NO PEermcTpam NyTém CONOCTaBNEHUA aPXUTEKTYPHbIX
BaHue perucTpos ¢ 601bwm Habopom PU3NYECKUX PErMCTPOB Ha3bIBaETCA perncrTpos.
72 Nokanb- | MprHLMN, COTAaCHO KOTOPOMY NPOLLECCOP C BbICOKON BEPOATHOCTbIO 0BpaLLaeTcA K AaHHbIM, pac- ITK-5
HOCTb NONIOXKEHHbIM PAAOM C paHee MCNOb30BaHHbIMM, HAa3blIBAETCA NPOCTPAHCTBEHHOM
73 Hebonbluas 6bicTpas NamATb, PACNONOKEHHAA MEXAY NPOLLECCOPOM U OCHOBHOM NAaMATbIO ANA ITK-5
Kaw YCKOpPEHMA A0CTYNa K YacTO UCMOAb3yeMblM AaHHbIM, HAa3biBaeTCA




74 CuTyaumsa, Korga 3anpalmBaemble AaHHbIe He Hal4eHbl B KIW-NaMATU, Ha3blBAeTCA ITK-5
Mpomax | (miss).
75 3amelye- | ANroputm, onpeaenAroLmniA, KaKyto K3W-TMHUIO BbITECHUTb MPW 3aNOJHEHUN K3LWa, Ha3blBaeTCA ITK-5
Hue anropuTMom
76 Kore- IK-5
peHT- CBOWMCTBO CUCTEMDbI K3LW-NamATH, obecneunsatoLLee COrnacoBaHHOCTb AAaHHbIX MEXAY KILamu
HOCTb pa3HbIX A4ep, Ha3blBaeTCs
77 NHBanu- LelictBne No NOMeTKe K3LW-TMHUM KaK HeAENCTBUTENbHOM NPU N3MEHEHUM OAHHbIX B APYrom I1K-5
LETIVE! A4pe HasblBaeTcA
78 CneumanbHaa MHCTPYKLUMA, rapaHTUPYIOLWL,AA 3aBepLUEeHMe BCeX onepauunin NaMaTn 4o eé BbiNnoaHe- [1K-5
Bapbep | HMA, Ha3biBaeTcA namATu.
79 ATomap- | CBOMCTBO onepaLun BbINOAHATLCA LLENMKOM, 6e3 BO3MOXHOCTU NpepbiBaHMA AN HabnogeHua ITK-5
HOCTb NPOMEKYTOYHOTO COCTOSAHMA APYIMMW NOTOKAMM, Ha3blBAETCA
80 Mapan- | BO3MOXHOCTb OAHOBPEMEHHOIO BbINOJHEHUA HECKONbKUX BbIYUCAUTE/bHbBIX 33434 AN UHCTPYK- ITK-5
Nennsm | LW HasblBaeTcA
81 BekTtopu- | MpeobpasoBaHMe CKanspHbIX onepauunii B onepaLmmn Hag, BEKTOpaMM AaHHbIX 415 UCMO/Ib30BaHUA ITK-5
3aumA SIMD-paclmnpeHunii HasbiBaeTcA
82 MnaHn- | AnnapaTtHbi 610K, onpeaenaowmnii NOPALO0K UCNONHEHMA KOMaHA npu out-of-order BbINOAHEHWM, ITK-5
POBLUMK | Ha3blBaeTCA KOMaHA,
83 Cnekyna- | MlcnonHeHne KomaHA A0 NOATBEPXKAEHWA KOPPEKTHOCTUM NpeacKasaHMA nepexofa HasblBaeTcA IK-5
TUBHOE NCMONHEHUEM.
84 TpaHcna- | NMpouecc npeobpaszoBaHMa BUPTYasbHOrO agpeca B GU3MYECKUI agpec HasbIiBaeTCA agpe- ITK-5
ums COB.
85 Crpa- Bnok BupTyanbHON NamATM GUKCMPOBAHHOIO pasmepa, oTobparkaembii Ha GU3MYECKYO MaMATb, ITK-5
HUUA Ha3blBaeTCs
86 CneunanmsnpoBaHHbIA KW ANA YCKOPEHUA TPaHCAAUMKM aapecoB HasbiBaetca TLB (Translation ITK-5
Bydep | Lookaside ).
87 Mponyck- | KoanyecTBo AaHHbIX, NepesaBaeMbix Yepes KaHan CBA3W 33 e4MHULY BPpEMEHW, Ha3blBaeTCA IK-5

HaA

CNOCOBHOCTLIO.




88 NaTeHT- ITK-5
HOCTb | Bpems 3a4epKKM MexKay 3anpoCcoOM AAHHbIX U UX NOJly4eHMEM Ha3blBaeTCA
89 MacwrTa- ITK-5
6upye- | CNOCOOBHOCTb CUCTEMbBI YBENIMYMBATL NPOU3BOAUTENBHOCTL NpU A0baBneHUN pecypcos (saep, na-
MOCTb | MATU) Ha3blBaeTcA
90 Yckopu- | CneunanmsnmpoBaHHbIN BbIYUCAUTENbHBIN 610K, ONTUMU3NPOBAHHbIV NOA, KOHKPETHbIM Knacc 33434 IIK-5
TeNb (Hanpumep, rpaduka namn NN), HasbiBaeTcA
91 Kor- TexHonorma pazbreHuna npouecca UCNONHEHNA KOMAHAbl HA NOCNeA0BATE/IbHbIE CTaAMM ANA NOBbI- [1K-5
BeMep | WeHMA NPOM3BOANTENbHOCTU Ha3blBaeTCA
92 3aBucuK- | CuTyaums, Koraa cnegyrolian KoMaHaa He MOXKET HauyaTb UCMOIHEHME, NOTOMY YTO €M HYXKEeH pe- [1K-5
MOCTb | 3ynbTaT NpeaplayLiei, Ha3bliBaeTcs 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 «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CIIH SBISIOTCS BEPHBIMU PE3YJIbTaThI Kiac-
CU(UKAIMK U BEIOOPA COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB Pa3pabdOTKU MPUKIIATHOTO IPO-
IpaMMHOI0 o0ecrieueHus, IeMOHCTPALMU 3HaHUH TEXHOJIOTUIA IPOrpaMMHUPOBAHUS U pa3paboTKu
NPUKJIAJHOTO MPOrPAMMHOTO OOECTIEYECHUs] BBIYUCIUTEIBHBIX CHUCTEM, HCIIOJNB30BAHUS COBpE-
MEHHBIX MHCTPYMEHTAJIBHBIX CPEJICTB Pa3pabOTKU MPUKIAAHOIO MPOrPpaMMHOr0 oOecleyeHus,
INPUMEHEHUS TEXHOJIOTUH NpPOrpaMMHUpPOBaHUS MpPU pa3pabdOTKe MPHUKIATHOTO MPOrPaMMHOIO
o0ecreyeHus, JeMOHCTpAllMM 3HAaHUH MHCTPYMEHTAJIbHBIX CPEJCTB 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 U pa3pabOTKu
IPOTrPaMMHOr0 00eCIeYeHMsI, COPOBOXKACHUS IPOrPaMMHOI0 00eCeueHus B IPOIecce ero 3Kc-
IUTyaTaluK, pa3padOTKU U HUCIIOJIb30BAHUSI METOJUK TECTUPOBAHUS IPOIPAMMHBIX MPOIYKTOB,;
IPECTaBICHHBIM JOKYMEHT HE COACPXKUT OMMOOK U pemieHsl Bce 3aaaun. Komnerenuun [1K-5
OCBOCHBI Ha BEICOKOM YpPOBHE.

OneHka «Xopomuio» BBICTABISETCS CTYACHTY, €CIH SIBIISIFOTCS BEPHBIMHM PE3YJIbTAThI
KJaccu(UKauy U BEIOOpa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB Pa3padOTKU MPUKIIATHOTO
IPOTPaMMHOTr0 0OecIieueHusl, JEMOHCTPALUU 3HaHUI TEXHOJOTHI MpOrpaMMHUPOBaHUS U pa3pa-
0OO0TKM IPUKIIATHOTO MTPOrPAMMHOT0 00eCTIeYeHHS BBIYMCIUTENBHBIX CUCTEM, UCIIOJIB30BaHUs CO-
BPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEACTB pa3paOOTKH MPUKIAJHOTO MPOTrpaMMHOro obecrede-
HUS, IPUMEHEHHSI TEXHOJIIOTMIM IPOrpaMMUpPOBaHUs MpU pa3padOTKe MPHUKIAJIHOTO MPOTrpaMM-
HOT0 o0ecTeyeHus], IEMOHCTPALIUN 3HAHUI HHCTPYMEHTAIBHBIX CPEJCTB Ul Pa3pabOTKH MPHIIO-
JKEHUH, BbIOOpa cpeACTB pa3pabOTKH, TECTUPOBAHUS U COMPOBOXKIEHUS IPOrPaMMHOI0 obecrie-
YECHUS, IPUMEHEHU HHCTPYMEHTAJIBHBIX CPEACTB U HOBBIX CPEICTB aBTOMAaTU3UPOBAHHOTO IIPO-
€KTHPOBAHMUSI, OCBOEHHUS HOBBIX CPEACTB aBTOMATU3UPOBAHHOTO NIPOEKTUPOBAHUS U pa3paboTKU
IPOTPaMMHOT0 00eCIIeYeHHsI, COPOBOXKACHUS IPOrPAaMMHOI0 00eCreueHus B POIecce ero 3Kc-
IUTyaTaluu, pa3pad0TKU U UCTIOJIb30BaHMS METOUK TECTUPOBAHUS TPOrPAMMHBIX POIYKTOB; OT-
YETHBIN IOKYMEHT COJIEPKUT HE3HAUUTEIbHbIE OLIMOKH, HE BIUSIOIINE Ha OO pe3ysbTaT U He
IpEJICTaBJICHbl OTAENbHbIE 3a/lauM, HE BiMstonmue Ha obmuil pesynpraT. Komnerenuuu I1K-5
OCBOEHBI Ha CPEJITHEM YPOBHE.

OneHka «ya0BJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIK B OCHOBHOM BE€pPHBIMHU
SBIISIIOTCSL Pe3yibTaThl KiaccU(UKAUU U BbIOOpa COBPEMEHHBIX MHCTPYMEHTAIbHBIX CPEJICTB
pa3paboTKH NPUKIAJHOTO MPOrPaMMHOTO OOECHeueHus, JAEMOHCTPAllMU 3HAHUN TEXHOJIOTUMN
IPOTPaMMHUPOBAHUS U Pa3pabOTKH MPHUKIIAIHOTO IPOrPAMMHOI0 00€CIIeYeHUs BBIYUCIUTEIbHbIX
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 CPesiCTB pa3pabOTKH, TECTUPOBAHUS U CONPOBOXKICHHUS
IPOrpPaMMHOTr0 OOecreueHus, IPUMEHEHUSI HHCTPYMEHTAJIbHBIX CPEJICTB U HOBBIX CPEJICTB aBTO-
MaTU3UPOBAHHOTI'O IIPOEKTUPOBAHHUSI, OCBOCHHUS HOBBIX CPEICTB aBTOMAaTU3UPOBAHHOIO IIPOEKTHU-
pPOBaHMUS U Pa3pabOTKH MPOrPaMMHOT0O OOecTeueHusl, COPOBOXKIEHUS IPOrpaMMHOro odecreyde-



HUS B MIPOIIECCE €r0 IKCIUTyaTaluu, pa3paboTKH M MCIIOJIb30BAaHMs METOUK TECTUPOBAHUS MPO-
rPaMMHBIX MPOJYKTOB; OTUYETHBIM JOKYMEHT COJAEPKUT OMIMUOKU, HE TMO3BOJISIIOIINE OLIEHUTh Ka-
4eCTBO pa3pabOTKH; MPEICTABICHBI HE BCE JaHHBIC U 331a4H PEIICHBI HE B TOJHOM 00beme. Kom-
neteHiuu [1K-5 ocBoeHbl Ha MUHMMAaILHOM YPOBHE.

OneHka «Hey10BJIeTBOPHUTEIbHO» BbICTABIISETCS CTYJIEHTY, €CIIH SIBJISIOTCS HEBEPHBIMU
pe3yNbTaThl KJIaCCU(PHUKAIMU U BHIOOpAa COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEACTB pa3paboTKu
NPUKJIAJHOTO TIPOTPAMMHOTO 00eCTIeYeHusl, IEMOHCTPAIIMK 3HAHUN TEXHOJIOTUH MTPOrpaMMHPO-
BaHUs U pa3pabOTKU MPUKIATHOTO MPOrPaMMHOI0 0OecTeyeHHs] BHIYUCIUTEIbHBIX CUCTEM, HC-
I10JIb30BAHUSI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEICTB pa3pabOTKU MPUKIIATHOTO IPOrpaMM-
HOT0 00ecreYeHusl, IPUMEHEHHUsI TEXHOJIOTUH MPOrpaMMHUPOBAHMUS ITPH pa3paboTKe MPUKIATHOTO
IPOTPAMMHOTO OOECTIeYeHHUS, TEMOHCTPAIlMH 3HAHWI MHCTPYMEHTAIBHBIX CPEICTB Ui pa3pa-
0O0TKH MPUIIOKEHHI, BBIOOpa CPEACTB pa3padOTKH, TECTUPOBAHUS U COMPOBOKICHUS TPOrpaMM-
HOro o0ecredeHus1, IPUMEHEHNs] MHCTPYMEHTAIbHBIX CPEJCTB U HOBBIX CPEJICTB aBTOMATHU3UPO-
BAHHOI'O MPOEKTHUPOBAHUS, OCBOECHHS HOBBIX CPEACTB aBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHUS U
pa3paboOTKU MPOrPaMMHOTO 00ECTIEYeHHUSI, COTIPOBOXKICHHS IPOTPAMMHOTO 00ECIIeYeHus B IPO-
[[ECCe ero KCIUTyaTaluu, pa3paboTKU U UCIIOJIb30BAHUS METOIUK TE€CTUPOBAHUS POrPAMMHBIX
IPOJYKTOB; MPEACTABICHHBIM TOKYMEHT COJAEPKUT MHOTO I'pyOBIX OMIMOOK, HE IPEACTaBICHbI
KIIFOYEBBIC JaHHBIE U 3a]]a4d pellleHbl HeqocTaTouHo noiaHo. Kommnerenun [1K-5 ve chopmupo-
BaHBI.

4, KpnTepnu OllECHMBAHHNA KOMIIeTEHIIMH 3aJaHui 3aKpPbITOro TUIIA

OneHka «OTJIMYHOY BBICTABJISIETCS CTYACHTY, €CJIM OH MpaBuiIbHO oTBeTHI Ha 88-100% ot
ob1ero konmuectsa 3aaanuii. Komnerennuu [1K-5 ocBoeHbI Ha BEICOKOM ypOBHE.

OneHka «XOpoIlo» BBICTABISIETCS CTYACHTY, €CJIM OH MPaBUIbHO OTBETHI Ha 72-87% oT
ob1ero konmuectsa 3ananuii. Komnerenmmu [1K-5 ocBoeHs! Ha cpesHeM ypoBHe.

O1eHKa «yZOBJIETBOPUTEIILHOY» BBICTABIISICTCS CTYJCHTY, €CIIM OH NMPAaBUJIBHO OTBETHJI Ha
53-71% ot obmero konuuectBa 3agaHuil. Kommerenmuu I[1K-5 ocBoeHbl Ha MMHUMAaJIbLHOM
YPOBHE.

O1eHKa «HEYJOBIETBOPUTEIBHOY» BBICTABISAETCS CTYAEHTY, BBHICTABISETCS CTYIEHTY, €ClU
OH TIPaBUJILHO OTBETHII Ha MeHee 53% ot olmiero konuuectBa 3aganuii. Komnerenmuu [1K-5 ne
c(hOpMHUPOBAHBI.



