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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOEHUSI TUCIUTUIMHEI SIBISICTCS (GOPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-2 CriocobeH mpUMEHSTh COBPEMEHHBI MaTeMaTHUYECKUil ammapar, CBsI3aHHBIN C
MIPOCKTUPOBAHUEM, Pa3pabOTKOM, pean3aieil 1 OLEHKOW KayecTBa MPOrPAMMHBIX MPOIYKTOB
U IPOrPaMMHBIX KOMIUIEKCOB B Pa3IMYHBIX 00J1aCTAX YETIOBEUECKON AEATEIbHOCTH.

PesynpraramMu OCBOEHUS NMCLMIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHKECHUS
KOMIIETECHLIUM:

NOIIK-2.1 MHcnonb3dyer MeTonbl TOCTPOEHUS U aHajgu3a aJIrOpUTMOB  IIpH
IPOEKTUPOBAHUU U Pa3pabOTKE MPOrPaMMHBIX CUCTEM

HOIIK-2.2 HUcnonszyeT GyHAaMEHTAIbHBIC 3HAHUA I peaiu3allid  ajJrOpUTMOB
OPUTOAHBIX Ui MPAaKTUYECKOTO INPUMEHEHUS B OO0JacTH HH(OPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHI

NOIIK-2.3 Pa3pabareiBaeT airopuTMbl ¥ HPOTrpaMMbl INPH  PELICHUH  3ajad
poeCCHOHATIBHON IeATETFHOCTH

2. OIIeHO‘leIe MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTEPUHN OLICHUBaAHUA

DNIeMEHTHI TEKYIIETO KOHTPOJIS:

— KOHTpOJIbHAs paboTa;

KonrponeHas padota (OIIK-2, UOIIK 2.1, UOIIK-2.2, UOIIK-2.3)
KontpomnbHas paboTa COCTOUT U3 2 TEOPETUUECKUX BOIIPOCOB.

IlepeueHp TEOPETUUECKUX BOIIPOCOB:
1. CpaBHUTENBHBIN aHATIN3 (PYHKITMOHAIBHOCTH U TpeOoBaHMH K pa3audHbiM Turiam OC.
2. JlocTOMHCTBA W HEAOCTAaTKM PA3JIMYHBIX CPEICTB CHHXPOHHU3AlMU U 00JacTh HX
IIPUMEHUMOCTHU.
3. OGocHoBaHKE BBHIOOpAa METOJIOB paclpeneieHus BpeMeHu nporeccopa st OC pazauyHOro
Ha3HayeHus1. CpaBHEHUE CTPATErvil INIAHUPOBAHUS B MYJIBTUIIPOTPAMMHBIX CHCTEMAX.
4. IlpeumymiecTBa U HEJOCTATKU METOJIOB JUHAMUYECKOTO YIIPABICHUS NaMSThIO.
5. AHamu3 (axkTopoB, ONPEACNSIONIMX pa3Mepbl IYCTOT IPH CETMEHTHOW OpraHu3aIliu
pPOrpaMM U 1eNIecO00pa3HOCTh ONepalliii yIIOTHEHUSI.
6. AHaJIM3 MPOTUBOPEUUN ONTHUMAIBLHOTO M PAaBHONPABHOIO JOCTYINA K aJpecyeMbIM 00BbEKTaM
Ha JUCKOBBIX YCTPOMCTBAX.
7. llenn ¥ OpUHLIMIBI OUEHKH NPOU3BOAUTEIBHOCTH BBIYMCIUTEIBHON CHUCTEMBI C ITOMOILBIO
TECTOB I0JIb30BATENEN.
8. Meronpl peanu3anuu  YOPABISIOMIMX CTPYKTYp [UIsl pacOpeleieHuss IpaB JocTyna
M0JIb30BATENSl U AIMUHUCTPATOPA.
9. CpaBHUTENIBHBIN aHAIU3 APXUTEKTYp MyJbTUnpoueccopHbix OC u Mozenei miaHupOoOBaHUs
BPEMEHU MYJBTUIIPOLIECCOPa Ui HE3aBUCUMBIX M CBSI3aHHBIX IIPOLIECCOB.
10. CpaBHeHuEe MOAENEH COCTOSTEIBHOCTH HMEPAPXUUECKOM TMaMATH W HWHCTPYMEHTOB
UH(POPMAITMOHHOTO 0OMeHa MHOroMaHHbBIX BC.
11. IlpenmyiiecTBa JOMEHHON OpPraHU3AIMd MHOTOMPOIIECCOPHBIX BBIYUCIUTEIBHBIX CPEI IS
peamu3ali  TPOLECCOB  Pa3pabdOTKH, TECTUPOBAHUS,  OKCIUTyaTallid,  ONTHMH3AIUU
OTIEPAIIMOHHOTO OKPYXEHHsI, OOHOBJICHHSI U MUTPAIIMU Ha Pa3JIMYHbIe BEPCUU MPUTIOKESHUHN.

Kpurepuu onenuBanus:

Pe3ynbTaThl KOHTPOIBHOM pabOTHI ONpPENENAIOTCS OLEHKAMHU «OTIMYHO», «XOPOILOY,
«YIOBJIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIILHO.

OneHka «OTIMYHO» BBICTABJIACTCSA, €CIM JaHbl IPaBUIbHBIE OTBETHl Ha BCE
TEOPETUYECKHUE BOIIPOCHI.

OneHka «XOpOIIO» BBICTABIISETCA, €CJIH CTYIEHT HE JOCTaTOYHO IIOJIHO PAacKpbLI
COJEPIKAHUE TEOPETUYECKUX BOIIPOCOB.



OHGHKa «YOOBJICTBOPUTCIBHO» BBICTABJIACTCA, €CJIUW CTYACHT JaJl HCBCPHLIC OTBCTHI Ha
4JacCTb TCOPETUUCCKUX BOIIPOCOB.

OHGHKa CKHCYOOBJICTBOPUTCIbHO» BBICTABJIACTCA, CCJIIM CTYACHT a1 HCBCPHLIC OTBCTHI HA
TCOPCTUUCCKUC BOIIPOCHI.

3. OueHoYHbIe MaTEePHAJIbl HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOYHOM aTTeCTAIUH) U
KPUTEPHUHU OLlEHUBAHUS

DK3aMeHAIMOHHBIN OUJIET COCTOUT U3 BYX YaCTEH.

IlepBas wactp comepxkut Bompoc, nposepstommii OITK-2, MOIIK 2.1, WOIIK-2.2,
HOIIK-2.3. OTBeT Ha BONPOC BTOPOU YacTH JaeTcs B pa3BepHYTOH popme.

Bropass wacte comepxut Bompoc, mposepsitonmii OINK-2, MOIIK 2.1, HWOIIK-2.2,
NOIIK-2.3. OTBeTsl Ha BONPOC BTOPOM YacTW MpPEojaraloT pelleHHe 3aJad M KpaTKyro
MHTEPIPETANNIO TIOTYICHHBIX PE3yJIbTaTOB.

IlepeyeHp TEOPETUUECKUX BOIPOCOB:

1. ®ynkuuun u apxurekrypHele TpeOoBanust k OC, anmapaTHble, MPOrpaMMHBIE U WH-
(bopMaIOHHbIE PECYPChI BHIYUCIUTEIbHON CUCTEMBI.

2. Knaccudukanus OC, apxutekrypHble noaxoisl K mnoctpoeruto OC, pacnpeneneHue
¢byHkumii Mexay komnonentamu OC.

3. CnyxObI U CEpBUCHI, CPEICTBA AIMAPATHON MOJAECPKKH, MAITMHHO-3aBUCUMbIE KOMITOHEHTHI
OC.

4. Ilonsatue mpouecca, CBOMCTBa IPOLECCA, pealu3alus Ipolecca, IECKpUIITOp Ipolecca,
B3aUMOJICHCTBHUE MTPOLECCOB, KPUTUUECKUM peCYpC, KPUTHYECKHUI y4acTOK Ipoliecca.

5. CuHXpoHHM3alMsI HIPOLECCOB C IOMOILIBIO 3JIEMEHTApHbIX MPUEMOB HUKHETO YpPOBHS,
amnmaparHele Henenumble omnepanuu "biokupoBka mamatu" u "lIpoBepuTh M yCTaHOBUTH',
anroput™ [lekkepa.

6. Cemadopbl o0mue W JBOWYHBIC, CHHXPOHHU3AIMS IPOIIECCOB HA JIBOMYHBIX cemadopax,
3anada "[locraBuuk-norpedburens".

7. CUHXpOHM3AIMsI TMPOLECCOB C MOMOILIBI MPUEMOB BEPXHErO YPOBHS; MOHHUTOpP XO0apa;
MOHHTOP, OCHOBAHHBIN Ha YMPaBISIIONICH CTPYKType «Tabnuiia CHHXpOHU3AUNY; yIpaBICHUE
mpolieccaMy Ha OCHOBE TaOnuibl cuHxpoHu3amnuu; npouenypsl TP, TV, WAIT, POST, npornecc
CLOCK.

8. OmpeneneHue TyNUKa; YCIOBHUS BO3HUKHOBEHHs TYIHMKOB; IPEIOTBpPALICHUE TYIUKOB,
OCHOBaHHOE Ha HAPYIIECHUH OTHOTO U3 YCJIOBHII BO3HUKHOBEHUS TYMHKA; JTUHAMHYECKHI 00X0]
TYNHKOB; AJITOPUTM OaHKHpa.

9. PacnpeneneHue BpeMEHH IIpoLECCOpa, COCTOSHUS IPOLECCA, METOAbl IUIAHUPOBAaHUS B
MYJBTUIIPOIPAMMHBIX CUCTEMAX, BBITECHSIOIEE U HEBBITECHSIOIIEE IIJIAHUPOBAHUE.

10. Paznenenne BpeMeHH, KBAaHTOBAHME BpPEMEHH, IUJIAHUPOBAHUE B CHCTEMax I1aKETHOM
00paboTKH, TUIaHWPOBAHUE B CHCTEMax PEajbHOTO BPEMEHH, IUIAHUPOBAHUE B MHTEPAKTUBHBIX
CUCTEMAX.

11. IlnanupoBaHME TIO HAWBBICIIEMY MPHUOPUTETY, KPYrOBOPOT, OUEPENn C OOPAaTHOH CBS3BIO,
MHOTOYpPOBHEBBIE OUEPEU C 0OPATHOM CBA3BIO.

12. ApxutekTypa maMsaTH, UMEHyIomas QyHKUusd, QyHKIusS namsatd, GYHKIHUS COAEPKUMOTO,
croco0bl 00bENUHEHUSI MOTYJIeH, TMHAMHYECKOE CBSI3bIBAaHHE MOAYJEH, pacipeeieHue MaMsTH,
CTaTUYECKOE U AMHAMMUYECKOE paclpesiesiCHuE.

13. Crparerun pacnpeneneHusi NamsATH, MEPEKPbITUE NPOrpaMM, IONEPEMEHHas 3arpyska
3a/IaHUM.

14. CermeHTanus mporpaMm, BHEIIIHSS ()parMeHTAIIHS.

15. CtpanngHasi opraHu3anys MaMsTH, BHYTPEHHIST ()parMeHTAIIHSL.

16. CermeHTaiys NporpamMM B COYETAHUM CO CTPAHUYHOM OpraHU3alUeH TaMsTH.

17. KsmmpoBaHue afpecyeMbIX 00bEKTOB i OTOOpaKeHUI BUPTYaIbHBIX aIpeCOB Ha peasibHbIC.



18. MHoOroypoBHEBasi OpraHu3anys BUPTYaJbHON MaMATH, CTpPATE€rMH pPACIpeneieHHs] MaMsATH
JUTSL CETMEHTOB TIEPEMEHHOM JTMHBI, CIIUCOK CBOOOTHOM MaMsTH, CIIOCOOBI €r0 OpraHU3aIiH.

19. Cnucku mycToT, ynopsiI04eHHbIE [0 aJipecaM MyCTOT, 110 pa3Mepy MycToThl; CHUCKU MYCTOT,
OpPraHM30BAaHHBIE B BUJIE CUCTEMBI PACILEIUICHUS; YIIJIOTHEHHE.

20. Ctparerun pacnpeneieHusi i CTpaHul] (UKCHpOBaHHOW UIHHBL. CTpaTreruu MOIKaYeK
CTPaHHUL, IIOAKAYKa 110 3aIIpOCy, ONEpeXkKarouias MojAKadKa, CTpaTeruy BBITECHEHUS CTPaHULL.

21. YopaBieHue BHEIIHUMH YCTPOMCTBAMH, IJIAHUPOBAHHE PAOOThI C MAarHUTHBIMHU JTUCKaMH,
LEIU U MPUHLNIBI IUIAHUPOBAHHUSI, ONTUMU3ALMS BPEMEHU TOUCKA [IUIMHPA.

22. OntuMu3anysi BpEeMEHH OXHUAAHUSA 3alUCH, KOH(UIYpUPOBAHUE MOJCUCTEMBl BHEIIHEH
namatu BC.

23. ®ynkuun ¢ainoBoil cucrtembl. MHOroypoBHEBasi OpraHu3alldsi CHCTEMbI YIIpaBIICHUS
¢aitnamu. BBoA-BbIBOJ, OTOOpakaeMblii Ha aJpecHOE MPOCTPAHCTBO OINEPATUBHOM MaMATH.
MHorocnoiiHas Mozenb MOACUCTEMbI BBOAA-BbIBOJA. Jlornueckast u ¢u3nueckas opraHu3anus
¢bailnoBoii cucTeMsl.

24. daiinoBble omepaluu, METOAbl JOCTyHa K 3amucsaM ¢aiina (CUHXpOHHBIN/aCHHXPOHHBIH,
HOCIIeIOBATENIbHBIA/TIPSIMOIT),  neckpunrtop  (aina, [eJ0CTHOCTh  (PAWIOBBIX  CHUCTEM,
n30bITOUHBIC TUCKOBBIE RAID-crucTeMsl.

25. IIpuHIUIIBI OLIEHKU IIPOU3BOANUTENBHOCTH BBIUNCIUTEILHON CUCTEMBI, LIEJIN UCCIIENOBAHUN U
MoKa3aTesu MPOU3BOIUTEIBHOCTH, ITUKOBAs U peajibHas MPOU3BOAUTEILHOCTb, METObI OLEHKU
IIPOU3BOAUTEIBLHOCTH.

26. TecThl MPOU3BOAUTEILHOCTU: IPOU3BOAUTEIICH, CTAHJAPTHHIE, TIOJIL30BaTENICH.

27. 3amuta o0bekroB OC, ayTeHTU(UKAIM, aBTOPU3ALMs, AyIUT, AKTUBHBIC W I1aCCHUBHBIC
JIEMEHTHI C(hephl 3aITUThI, 0OBEKTHI 3aIUTHI, CYOBEKTHI JOCTYIIA K 3aIIHMIIaeMbIM 00BEKTaM.

28. JloMeHBl W BO3MOXKHOCTH, ONHCAHHE CTaTyca 3aIlMThl, aTpuOyThl JOCTyNa, YIpaBJIeHUE
CTaTyCOM 3allUThI.

29. MarpuuHO€ IpEICTaBICHNUE CTaTyCa 3alllUThl, CIIMCKU BO3MOXHOCTEH, CIIMCKU YIPaBICHUS
JIOCTYTIOM, MEXAaHU3M «3aMOK-KITFOW.

30. Kpunrorpadus, kpunrorpapuueckue CEKpeTHbIe CHUCTEMBI, IIH(P, CUCTEMBI C OTKPBITHIMU
KJIF0YaMu, ITUGPOBBIC MOATUCH, CXEeMBbI ITU(DPOBAHUS.

31. Ilpupona mnapamienusmMa KOMIBIOTEPHBIX BBIYMCIIEHUM, BBIYUCIUTEIbHBIE CHCTEMBI C
OJTHOPOAHOM (COCPEIOTOYCHHOM) U HEOTHOPOAHOU (pacpeeICHHOM) TaMAThIO.

32. SMP — cummerpuuHasi MHoOrompoueccopHas obpaborka, CMP — mnepectpauBaemas
CHMMETpUYHAsi MHOTOMpoIieccopHas oopadborka, MPP — MHorompomeccopHas apXuTeKkTypa ¢
pacmpelieieHHON NaMsAThbi0 (MAacCOBBIM Mapajieau3M), KiacTepbl — pa3HOBUIHOCTL MPP-
CUCTEM.

33. Apxurekrypa cc-NUMA.

34. CpenctBa  BUpTyaliM3alldd  BBIUMCIUTENBHBIX ~ CHUCTEM, JIOMEHHAas  apXUTEKTypa
MHOTOIIPOLIECCOPHBIX CHUCTEM, CHUCTEMHBIE Da3/eibl, pa3AeieHUe NPUIOKEHUH, CpPEICTBa
pa3paboTKy mapaieabHbIX POTPAMM.

35. Monens mporpammupoBanus ansi BC ¢ obmieii (pasnensemoii) mamsateio UMA (ctaHmapt
OpenMP).

36. Monens nporpammupoBanus 1uist BC ¢ pactipenenennoit namsiteto NUMA (cranpapt MPI).
37. HesiBHas (ammapaTHasi) KOTEPEHTHOCTD JIJISl COCPEIOTOYCHHON 1 PacTIpeIe]ICHHOM MaMsITH.
38. Monenu  COCTOSITEILHOCTM ~ MHOTOYpOBHEBOM  mamsaAtH,  aiaroput™  MESI  ans
COCPENOTOYEHHOM MTaMSITH.

39. Anroputm DASH st pactipenenieHHON naMsTH, siBHas (TIpOrpaMMHasi) KOTEPEHTHOCTD IS
BC ¢ maccoBbIM napasieau3MoM.

40. Macmtabupyemslit korepeHTHbINH nHTEpderic SCI.

41. Tunsl myneTunponeccopusix OC, moaens Mynstutipoueccopaoit OC ¢ unauBuayansaoit OC
JUISL  KaKJIOTO TpoIleccopa, MOAETb acUMMETpUuyHoOW MmynprunpoueccopHoii OC  «X03siMH-
MOTYUHEHHBII», MOJIeNIb CHMMETPUYHOM MynbTUIIpotieccopuoit OC.



42. [InanupoBaHUEe BPEMEHU MYJIBTUIIPOIIECCOPA ISl HECBA3aHHBIX IPOIIECCOB, POJCTBEHHOE
IJIaHUPOBAHHUE.

43. [InaHupoBaHME BPEMEHHM MYJIBTUIIPOIECCOpPA JUIsl CBS3aHHBIX TIPOLIECCOB, OpUTragHOE
IJIaHUPOBAHHUE.

44. KommyHukalonHoe mnporpammHoe obecnedenue (I[10) ypoBHs mnomb3oBarens; [1O,
OCHOBaHHOE Ha mepeaade coodbmenuit; [10, ocHOBaHHOE Ha ynajaeHHOM BbI30Be mporenyp; 110,
OCHOBaHHOE Ha pacIpeeICHHON aMsATH COBMECTHOTO JOCTYIIA.

45. CpenctBa B3aumoneinictBus pacnpeneneHusix BC; 10, ocnoBanHoe Ha nokymente; [10,
OCHOBaHHOE€ Ha pacnpeneneHHon QaitmoBorr cucreme; [IO, OCHOBaHHOE€ COBMECTHO
UCTOIb3yeMbIX 00bekTax; [10, ocHOBaHHOE HAa KOOPIUHAIUY.

46. Bupryanbnast uH(ppacTpykTypa, JIOMEHHAsI apXUTEKTypa  MHOTONPOLIECCOPHBIX
BBIYMCIIUTENbHBIX CUCTEM, CUCTEMHbIE U NTpUKIagHbIe pa3aensl BC.

47. Paznenenue BC Ha kiacchl MpuUiioKeHUH.

48. [lpuMeHeHusT TEXHONOTUW  BUpTyalIu3anuu: paszpaborka wu  TectupoBanue [1O;
MOJIETTUPOBaHUEe PAOOThI PEATbHBIX CHCTEM Ha HCCIENOBAaTEIBCKUX CTEHJAaX; KOHCOJIWIAIUS
CEPBEPOB C IENbIO MOBBIMIEHUS YPPEKTUBHOCTH UCTIOIH30BAHMS 000PYIOBAHUS; KOHCOIUIAIUS
CEpPBEPOB B paMKax PEIICHUs 3a1a4 MOAJACPKKHA YHACICTOBAHHBIX MPUWIOKECHHH; 1eMOHCTPAIUS
u wu3ydenue HoBoro IIO; pasBepThiBanwe u oOHOBIeHHEe mnpukiaagHoro [0 B ycroBusax
JeHCTBYIOIMX HHGOPMAIMOHHBIX cucTteM; padota Ha IIK ¢ pasHOpomHBIMU OmEparMOHHBIMU
CpelaMu.

Kpurepun onieHnBaHus:

PesynpraThl  9K3aMeHa ~ ONpENESIIOTCS  OLEHKAaMH  «OTJIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIIBHO», «HEYAOBIETBOPUTEIBHOY.

OneHKa «OTIMYHO» BBICTABISAETCS, €CIM JaHbl IPAaBUIIbHBIE Pa3BEpHYThIE OTBETHI Ha
TeopeTndeckrue Bompochl. CTYIeHT TMoKa3al TBOPYECKOE OTHOIIEHHE K OOy4YeHHIo, B
COBEPILEHCTBE OBJIAJAE] BCEMU TEOPETUYECKMMHU BOIPOCAMHU IOCTPOEHHMs M aHalu3a
OIEPALIMOHHBIX CUCTEM U UX KOMIIOHEHT, IT0Ka3aJl Bce TpeOyeMble YMEHHUSI U HAaBBIKU B padoTe ¢
JIONIOJTHUTEIbHBIMY UCTOUHUKaMH HHpopMauuu u HTepHeT-pecypcamy;

OneHka «XOpoIlo» BBICTABIAETCS, €CIU CTYAEHT OBIAAE]l BCEMH TEOPETUUYECKUMU
BOIPOCAMHU IOCTPOEHUS PA3JIUYHBIX APXUTEKTYPHBIX MOJEJIEH ONEpPALMOHHBIX CHCTEM U
CHUCTEMHBIX MPOIECCOB 00pabOTKM MJAaHHBIX, YaCTUYHO OBJAJE] HaBBIKAMH aHAJIN3a
3 PEKTUBHOCTH PA3JINYHBIX CTPATErHi yIPaBIEHHs PECYpPCaMU BBIYMCIUTEIS,;

OneHka «yqOBIETBOPUTENIBHO» BBICTABISETCS, €CIUM CTYJIEHT HMEET HEAO0CTATOYHO
[IyOOKHE 3HAHMSI 110 TEOPETUYECKUM pa3zieiaM JUCLMIUIMHBL, HEA0CTaTOYHO BJa/leeT HaBbIKaMU
CPAaBHUTEIBHOTO aHAJIM3a PA3IMYHbIX APXUTEKTYPHBIX peaiu3aluil ONepalMOHHbIX CUCTEM U HX
OT/IETIbHBIX MIOJICUCTEM;

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM CTYIEHT MMEET CYIIECTBEHHbIE
npo0enbl MO OTHACJIBHBIM TEOPETHMYECKUM pas3lieslaM JUCLMIUIMHBI M HE BIIAZieeT HaBbIKAMU
COZIEP>KaTEIIbHOIO AHAIN3a METOIOB IIOCTPOEHHS OIIEPALIMOHHBIX CUCTEM.

4. OueHo4YHbIE MaTepuabl st NpPOBEPKH 0CTATOYHBIX 3HAHMH
(chopmupoBannocTu komnerenuuii OIK-2, UOIIK 2.1, UOIIK-2.2, UOIIK-2.3)

TeopeTnyeckure BOIPOCHI:

1. ®ynkuum wu apxurekrypHble TpeOoBaHus k OC, anmaparHble, NPOrpaMMHBIE U HH-
(opMaLMOHHBIE PECYPChI BEIUUCIUTEEHONW CUCTEMBI.

2. Knaccudukamuss OC, apxutekrypHble momxonasl K moctpoernto OC, pacmpeneneHnue
byHKIMNA Mexay kommnoHeHTamu OC.

3. CuyXOBI U CEpBUCHI, CPENICTBA AIMAPATHON MOICPKKH, MATMHHO-3aBUCUMbIC KOMITOHCHTHI
OC.



4. Tlonstue mpouecca, CBOMCTBa IpolEecca, peaau3alus Ipolecca, JECKpUIITOp Mpolecca,
B3aUMOJICHCTBHE MPOLECCOB, KPUTUYECKHUI pecypc, KpUTHUECKUN y4aCTOK MPoIiecca.

5. CuHXpOHHM3alMsI TPOLECCOB C TOMOIIBIO 3JIEMEHTApHBIX IMPUEMOB HHUKHETO YpPOBHS,
anmnaparHble Hefenumble onepauuu "bnokupoBka namatu" u "lIpoBeputh M yCTaHOBUTH',
anroput™ [lexkepa.

6. Cemadopsl o01Me U JBOWYHbIE, 00JacTh 3HAYEHUH ceMapopoB, CHHXPOHU3AIMS MPOLIECCOB
Ha JIBOMYHBIX ceMadopax, 3aaa4a "[locraBmuk-norpeduTens".

7. CuHXpOHHM3alMs IPOLECCOB C IOMOULIbIO IPUEMOB BEPXHETO YpPOBHS; MOHUTOp Xoapa;
MOHMTOp, OCHOBAHHBIN Ha yINpaBisloIed cTpykTrype «Talnuiia CUHXpOHU3aluny; yIpaBlIeHHe
mpoleccaMy Ha OCHOBe Tabmuibpl cuaxponmszanuu; npouenypsl TP, TV, WAIT, POST, mpouecc
CLOCK.

8. OrmpeneneHue TYyNUKa; YCIOBHUA BO3HUKHOBEHMS TYNHKOB; IPENOTBPALCHUE TYIIUKOB,
OCHOBAaHHOE Ha HAPYLIEHUH OJJHOTO U3 YCJIOBMI BO3HMKHOBEHHS TYNHKA; JUHAMHYECKHN 00X0[
TYMHKOB; AITOPUTM OaHKHpa.

9. PacnpeneneHue BpeMEHH IpoLEcCOpa, COCTOSHUS IPOLEcca, METO/Abl IUIAHUPOBAaHUS B
MYJIBTUIIPOIPAMMHBIX CUCTEMAX, BBITECHSIOIIEE U HEBBITECHSIOLIEE INIAHUPOBAHUE.

10. Pa3nenenue BpeMEHM, KBAaHTOBAHHUE BPEMEHH, IUIAHUPOBAHME B CHUCTEMax ITAKETHOM
00paboTKH, TUIAHWPOBAHUE B CHCTEMax peaJbHOTO BPEMEHH, TUIAHWPOBAHHUE B MHTEPAKTUBHBIX
CUCTEMaX.

11. [InaHupoBaHKe MO HAUBBICIIEMY HPUOPHUTETY, KPYTrOBOPOT, OUEPEAU C OOpATHOIl CBs3bIO,
MHOTOYpPOBHEBBIE OUEpeIU C 0OpaTHOMN CBA3bIO.

12. ApxutekTtypa maMsaTH, UMEHYIoImas QyHKuus, QyHKIUS NaMsATH, QYHKIHS COAECPKHMOTO,
croco0bl 00beIMHEHUST MOTYJIeH, TUHAMHYECKOE CBSI3bIBAaHUE MOAYJIEH, pacipeieiieHIe MaMsTH,
CTaTUYECKOE U AMHAMMUYECKOE PacIpeCIICHUE.

13. Ctparerun pacnpenesneHus NaMATH, I[EPEeKPhITUE MporpaMM, IONEpEMEHHas 3arpyska
3aJlaHUH.

14. CermeHTanms mporpaMm, BHEIIHsIS hparMeHTAIHS.

15. CtpannyHasi opranu3anus namMsTi, BHYTPEHHsIS ()parMeHTAIIHsL.

16. CermeHTanus NporpaMM B COYETAHUM CO CTPAHUYHOM OpraHU3alUei TaMsTH.

17. KsmmpoBaHnue agpecyeMbIX 00bEKTOB  0TOOpaKeHUI BUPTYaIbHBIX a/IpeCOB Ha peaibHbIC.
18. MHOroypoBHEBasi OpraHu3alys BUPTYyaJbHOW IMaMsTH, CTPaTerudl paclpeleseHUs] MamsTu
JUIS CETMEHTOB IEPEMEHHON JJTMHBI, CIIUCOK CBOOOTHON MaMATH, CIIOCOOBI €r0 OpraHu3aIuH.

19. Cniucku mycToT, yHOpsiAOYEHHbBIE MO aJpecaM MYyCTOT, 1O pazMepy mycToTbl; CIIHUCKU MYyCTOT,
OpraHM30BAHHBIE B BUJI€ CUCTEMBI PACLIEIUICHNUS; YIUIOTHEHHUE.

20. Crparerun pacnpeneneHusi g CTpaHUl] (UKCUpPOBaHHOW IuHBL. CTpaTeruu MOAKaYeK
CTPaHHUL, OAKAYKa 110 3aIIpOCy, OIEpeXkKarouias MoAKadKa, CTpaTeruy BBITECHEHUS CTPaHULL.

21. YopaBieHue BHEIIHUMH YCTPOMCTBAMH, IJIAHUPOBAHHE PAOOTHI ¢ MAarHUTHBIMH JIHCKaMHU,
LEIU U MPUHLINIBI ITIAHUPOBAHUSI, ONTUMHU3AIUS BPEMEHHU MTOUCKA HUIUHAPA.

22. OntuMu3anysi BpEeMEHH OXHAAHUA 3alUCH, KOH(MUTYpUPOBAHUE MOJCUCTEMBbl BHEIIHEH
namsatu BC.

23. Oyaknuu  (HailstoBol CUCTEeMBbl. MHOTOYpPOBHEBass OpraHU3aIlUsl CUCTEMBI YIIPaBICHUS
¢aitnamu. BBoA-BBIBOJ, OTOOpakaeMblii Ha aJpecHOE MPOCTPAHCTBO OINEPATUBHOM MaMATH.
MHorocnoifHas MoJenb MOACUCTEMBI BBOAA-BbIBoAA. Jlormueckast u ¢u3nueckas opraHu3anus
(halI0BOM CHCTEMBI.

24. @aiinoBble ONEpannu, METOAbl JOCTyNa K 3amucsM (aiina (CHHXPOHHBIN/aCUHXPOHHBIMH,
MOCJIeZIOBAaTENIbHBIN/IPAMON),  AeckpunTop  ¢aiiiga, UEeIOCTHOCTh  (DaiIOBBIX  CHCTEM,
U30BITOYHBIC TUCKOBBIE RAID-crcTeMBl.

25. IIpuHUUIIBI OLEHKU IPOU3BOAUTEIBHOCTH BEIUUCINTEIBHON CUCTEMBI, LIEIU UCCIEI0OBAHNUN U
[OKa3aTeu IMPOU3BOANTEIBHOCTH, TUKOBAs U pealibHas MPOU3BOJUTEIBHOCTb, METObI OLIEHKU
MIPOU3BOIUTEIBLHOCTH.

26. TecTsl IPOU3BOAUTEIBLHOCTH: IPOU3BOJUTEINIEH, CTAHJAPTHBIE, [T0JIb30BATENEH.



27.3amura 00bekTOoB OC, ayreHTH(UKAIMS, aBTOpH3AIMs, ayduT, aKTUBHBIC W TACCHBHBIC
AIIEMEHTHI C(hephl 3aIUThI, OOBEKTHI 3aIIUTHI, CYOBEKTHI JOCTYTIA K 3aIIUIIAeMbIM OOBEKTaM.

28. JloMeHBI W BO3MOXKHOCTH, OIHMCAaHWUE CTaTyca 3allUThI, aTpHOYyThI JOCTYIA, YIPaBICHUE
CTaTyCOM 3alIHTHI.

29. MarpuyuHO€ TPEACTABICHHUE CTaTyca 3allUThl, CIIMCKA BO3MOYKHOCTEM, CIIUCKHU YIIPaBICHUS
JOCTYIIOM, MEXAHU3M «3aMOK-KJTFOUY.

30. Kpunirorpadusi, kpuntorpad@udeckue CEKPeTHBIC CUCTEMBI, MUQPP, CUCTEMBI ¢ OTKPBITHIMH
KITFOYaMH, ITU(PPOBBIE MOANUCH, CXeMbI IIH(PPOBAHHSL.

31. Ilpupoma mapauienu3Ma KOMIBIOTEPHBIX BBIYUCIICHUH, BBIYACIUTEIBHBIC CHCTEMBI C
OJTHOPOJHOM (COCPENOTOUYCHHOM) U HEOAHOPOAHOH (pacIpeIeIeHHO ) TaMSITHIO.

32.SMP — cumMmerpuuHas MHorompoueccopHas ob6padorka, CMP — mnepectpanBaemas
CUMMETpHYHasi MHoromnpoueccopHas o0paborka, MPP — MHoromponeccopHas apxXuTekTypa ¢
pacmpeneneHHON TaMsAThI0 (MAacCOBBIM TMapajuieNiu3M), KIacTepbl — pa3HOBUAHOCTH MPP-
CHUCTEM.

33. Apxurekrypa cc-NUMA.

34. CpeactBa  BUpTyallM3allMM  BBIYMCIMUTEIBHBIX  CUCTEM, JOMEHHAas  apXWUTEKTypa
MHOTOIIPOLIECCOPHBIX CHCTEM, CHUCTEMHbIE pa3/ieibl, pa3jieiieHHue MPUIOKEHUH, CpeacTBa
pa3paboTKy mapaieabHBIX POTPAMM.

35. Mognens nporpammupoBanus ansi BC ¢ obmei (pasnensiemoit) namsateio UMA (ctanpapt
OpenMP).

36. Monens nporpammupoBanust 1uist BC ¢ pacnipenenennoit namstbto NUMA (cranpapt MPI).
37. HesiBHas (annapaTHasi) KOTEPEHTHOCTBD JIJIsl COCPELOTOYEHHOM U pacpee/IEHHON aMsTH.
38. Mozmenu  COCTOSITEILHOCTH ~ MHOTOYpOBHEBOM — mamsaAtH, aiaroput™  MESI  ans
COCPENOTOYEHHOM MTaMSITH.

39. Anroputm DASH st pactipeneneHHON naMsaTH, siBHas (TIporpaMMHasi) KOTEPEHTHOCTD IS
BC ¢ maccoBbIM napaiien3mMmom.

40. Macmtabupyemslit korepeHTHbI nHTEpderic SCI.

41. Tunsl mynsTunponeccopusix OC, monens Mynsruripoueccoproit OC ¢ unausunyansaon OC
I KaXJ0ro IMpoleccopa, MOIEIb aCUMMETPUUYHON MynbTHIpoueccopHoil OC  «X03siuH-
IIOJYMHEHHBII», MOAENIb CUMMETPUUHON MysbTUIIpoueccopHoit OC.

42. IInanupoBaHU€ BPEMEHU MYJIBTUIPOLIECCOPA IS HECBSI3aHHBIX IMPOLECCOB, POIACTBEHHOE
IJIaHUPOBAHHUE.

43. [InanupoBaHWE BpPEMEHHM MYJIBTHIIPOIIECCOpPA JJIS CBSA3aHHBIX TPOIECCOB, OpHUTAIHOE
IJIAHUPOBAHHUE.

44. Kommynukanmonnoe tmporpammuoe oobecneuenue (I1O) ypous momw3oBarens; I[10O,
OCHOBaHHOE Ha mepeaade coodmenuit; [10, ocHOBaHHOE Ha ymaneHHOM BbI3OBe mporenyp; 10,
OCHOBAHHOE€ Ha pacIpeieICHHON NaMsATH COBMECTHOIO JOCTYIIA.

45. CpenctBa B3aumoneiictBust pacnpenenenHusix BC; 10, ocnoBanHoe Ha pokymente; [10,
OCHOBaHHOE Ha pacnpeneneHHor (QaitmoBorr cucreme; [IO, OCHOBaHHOE€ COBMECTHO
UCTIONIb3yeMbIX o0bekTax; [10, ocHOBaHHOE Ha KOOPIUHALINY.

46. BupryanbHas nH(ppacTpykTypa, JIOMEHHAsI ApXUTEKTypa  MHOTOMNPOLIECCOPHBIX
BBIYHCIIUTEIBHBIX CUCTEM, CUCTEMHBIE U NPUKJIaAHbIE paszaensl BC.

47. Paznenennie BC Ha Ki1acChl MPUIIOKEHUH.

48. [I[puMeHeHHsI  TEXHOJOTHMH  BHpTyalu3aluu: paspaborka u  TectupoBanue I1O;
MOJIEIIMPOBAaHUE paOOThl pealbHBIX CHUCTEM Ha MCCIEN0BAaTENbCKUX CTEHAAX; KOHCOJIMIALUS
CEPBEPOB C LENbIO MOBBIIIEHUS YPPEKTUBHOCTH UCTIOIB30BAHUS 000PYIOBAHUS; KOHCOIUIAINS
CEPBEPOB B paMKax pEIICHUs 3a7ay MOAJAEPKKH YHACIEIOBAaHHBIX NMPWIOKEHUHN; N1EMOHCTpaLus
u wu3ydenue HoBoro I1O; pas3BepThiBaHue u oOHOBIeHHEe NpukiagHoro [1O0 B ycroBusax
NEHCTBYIONMX MHPOPMAIMOHHBIX cucTeM; padora Ha [IK ¢ pasHOpPOAHBIMH ONEpalOHHBIMH
CpelaMH.



HNudopmanus o paspadboTunkax

Cymenko Cepreit IlerpoBud, a-p TexH. Hayk, mpodeccop, MIIMKH, 3aBenyrommuit
kadempoit



