MuHHCTEPCTBO HAYKH U BBICLICTO o0pa3oBaHUs Poccuiickoit Genepannn
HAITMOHAJIbHBIN MCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpHKJIaIIHOfI MAaTCMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

HupekTop
A. B. 3amsatun

OueHouHble MaTepUabl IO TUCLUILIUHE
OrnepaluoOHHbIE CUCTEMBI
10 HAIMpPaBJICHUIO MOATOTOBKH
09.03.03 IIpukaagnas uapopmMaTnkKa

HamnpaBnenHocTh (Mpo¢huiIb) MOArOTOBKHU:
HcKkyccTBEeHHBII HHTEIEKT U 00JIbIIINE JaHHbIE

dopma 00ydeHuUst
Ounas

Kpanuduxarnms
bakaaasp

I'on npuema
2025

COI''TACOBAHO:
PykoBonutens OII
C.II. CymeHnko

[Ipencenarens YMK
C.II. Cymenko

Tomck — 2025



1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-2 CnocobeH NOHMMATh NPHHIMIBI PAa0OTHI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTMII M NPOrpaMMHBIX CpPEICTB, B TOM YMCJIE OTEYECTBEHHOI'O IPOU3BOACTBA, U
UCIOJIb30BaTh UX MPH PEIIEHUH 331a4 IPOPecCHOHATbHOMN e TEIbHOCTH.

Pe3ynbpraramMu 0cBOEHUS IMCUUIUIMHBI SBISIOTCS CIEAYIOIINE UHAUKATOPBI JTOCTHIKEHHUS
KOMIIETECHIINH:

NOIIK-2.1 OGnagaer HEOOXOAMMBIMH 3HAHUSMH B 00JacTH HMH(POPMALMOHHBIX
TEXHOJIOTUH U IPOTPaMMHBIX CPE/ICTB, B TOM YHCJI€ TIOHUMAET IPUHLUIIBI UX PAOOTHI

NOIIK-2.2 TlpumeHseT 3HaHUsA, MOJIyYCHHBIE B 00JIACTH WH(POPMALMOHHBIX TEXHOJIOTUI
U MIPOTrPaMMHBIX CPEJICTB, IPU PELLICHUHU 3ajiay NPO(eCCHOHANBHOMN AesTeIbHOCTH

NOIIK-2.3 Hcnonb3yeT coBpeMEHHble HH()OPMAIMOHHBIE TEXHOJIOTHH, B TOM YHCIIE
OTEYECTBEHHOI'O MPOMU3BO/ICTBA HAa BCEX 3Tanax pa3pabOTKH IPOrpaMMHBIX CHCTEM

2. OneHouHble MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTCPUHU OLCHUBaAHUA

DJeMEeHTBI TEKYIIEro KOHTPOJIS:

— KOHTpOJIbHas paboTa

KonrpossHas padota (OIIK-2, MOIIK 2.1, UOIIK-2.2, NOTIK-2.3)
KonTtponbHast paboTa COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB.

[lepeueHp TEOPETHUECKUX BOIPOCOB:
1. CpaBHUTENbHBIN aHaMU3 (HYHKIIMOHATBLHOCTU U TpeOoBaHuii K paznuuubM Tunam OC.
2. JIoCTOMHCTBAa M HEAOCTaTKd pa3JIMYHBIX CPEIACTB CHHXPOHU3AUUM U OO0NacTH HX
MPUMEHUMOCTH.
3. O6ocHoBaHME BHIOOpA METOMIOB paclpesesieHuss BpeMeHH mporieccopa st OC pa3nuiHoro
HazHadeHus. CpaBHEHHE CTpaTeruil MIaHUPOBAHUS B MYJIBTHIIPOTPAMMHBIX CHCTEMaX.
4. IlpeumytiecTBa U HEJOCTATKHA METO/IOB JUHAMUYECKOTO YITPABJICHUS MaMSTHIO.
5. Anamu3 (akTopoB, OMPENENSIONMX pa3Mepbl MYCTOT TPU CETMEHTHOW OpraHHU3aliy
IIPOrpaMM U 11eJ1ecO000pa3HOCTh ONepaluii YIIIOTHEHUS.
6. AHanu3 MPOTUBOPEUUN ONTHUMAILHOTO M PAaBHOMPABHOTO JOCTYMA K aJpecyeMbIM OOBEKTaM
Ha JUCKOBBIX YCTPONCTBAX.
7. llenn U NpUHIMIOBI OUEHKH MPOU3BOJUTEIBHOCTH BBIYMCIUTEIBHON CUCTEMBI C MOMOIIBIO
TECTOB I0JIb30BATEIIEH.
8. Meroapl peanu3anuu  YOPABIAIOMIMX CTPYKTYp [UIsl paclpeleieHusi IMpaB JIOCTyna
MIOJIb30BATENs U aIMUHUCTPATOPA.
9. CpaBHUTENbHBIA aHAIN3 ApPXUTEKTYp MyJbTUpolueccopHbix OC u Mozaenel NiIaHUPOBAHUS
BpPEMEHH MYJBTUIIPOIIECCOPA ISl HE3aBUCUMBIX M CBSI3aHHBIX MPOLIECCOB.
10. CpaBHeHue Mojeleld COCTOATENBHOCTH HEPapXUUYECKOM MaMsATH U HMHCTPYMEHTOB
nH(OPMAIIMOHHOTO 0OMeHa MHOTOMaTMHHBIX BC.
11. IlpeumyiiecTBa JOMEHHOW OpPraHU3alMd MHOTONPOLECCOPHBIX BBIYMCIUTEIBHBIX CPell IS
peaiM3allii  MPOLIECCOB  pa3pabOTKHU, TECTHUPOBAHMS,  OKCIUTyaTallud,  ONTHMHU3ALUU
OTIEPAIIMOHHOTO OKPYXKEHHsI, OOHOBICHUS U MUTPAIUH HA PA3IMUHbIC BEPCUH MPUIOKEHUH.

Kpurepuu ornieHnBaHus:

Pe3ynbTaThl KOHTPOJIBHOM pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOILIOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

OneHka «OTJIIMYHO» BBICTABIAETCS, €CJIM JaHbl [paBWIbHBIE OTBETHl Ha BCE
TEOPETUYECKHE BOIIPOCHI.

OneHka «XOpoUIO» BBICTABISETCSA, €CIM CTYIEHT HE JOCTarOYHO TIIOJHO PacKpbUl
COJIEpKaHUE TEOPETUUECKUX BOIIPOCOB.



OI_IGHKa «YAOBJICTBOPUTCIILHO» BBICTABJIACTCS, CCIIM CTYACHT OaJl HCBCPHLIC OTBCTHI HaA
YaCTb TCOPCTUICCKUX BOIIPOCOB.

OI_ICHKa CHCYOOBJICTBOPUTCIIbHO» BBICTABJIACTCA, €CJIN CTYACHT JaJI HCBECPHLIC OTBCTHI HA
TEOPECTUUCCKUEC BOIIPOCHI.

3. OueHOYHBIE MATEPHAJBI HTOTOBOr0 KOHTPOJIA (IPOMEKYTOYHOM aTTecTalluu) U
KPHUTEPUH OLleHMBAHUS

DK3aMEeHAIMOHHBIN OUJIET COCTOUT U3 ABYX YacTeil.

ITepBast wacte comepkutT Bompoc, mposepsitormuii OINK-2, MOIIK 2.1, MOIIK-2.2,
NOIIK-2.3. OTBeT Ha BOIPOC BTOPOM YaCTH JA€TCs B pa3BEpHYTOH (hopme.

Bropas wacte conepxur Bompoc, mnposepsitoumii OITK-2, MOIIK 2.1, WOIIK-2.2,
NOIIK-2.3. OtBeThl Ha BOMPOC BTOPOM YaCTH NPEANOJIArar0T pelieHUEe 3a7ad U KpaTKyIo
MHTEPIPETALHIO TOJIYYCHHBIX PE3YJIbTATOB.

[lepeuenpb TEOPETHUECKUX BOPOCOB:

1. ®ynkuuum u apxutekrypHble TpeboBanus k OC, anmaparTHble, HOpOrpaMMHbIE M HH-
(dopMaIOHHbIE PECYPChI BBIUUCIUTEIBHON CUCTEMBI.

2. Knaccuduxamus OC, apxurekrypHble mnonxonbl k moctpoenutro OC, pacnpeneneHue
¢ynkumit Mexay komnonentamu OC.

3. CayxObl U CEpBUCHI, CPEICTBA ANNAPATHON MOANEP’KKU, MAIIMHHO-3aBUCUMbIE KOMIIOHEHTHI
OC.

4. TlonsaTue mpoluecca, CBOMCTBa mpolecca, peaau3alus IMpolecca, JeCKpUITOp Ipolecca,
B3alMO/IEHCTBHE IPOLIECCOB, KPUTUUECKUI peCypc, KpUTHUECKHUI y4acTOK Ipouecca.

5. CuHXpOHHM3aLUs IPOLECCOB C IOMOIIBIO 3JIEMEHTAapHBIX IPHUEMOB HIDKHEIO YpOBHH,
anmnaparHble Heaenumble onepauuu "brokupoBka mamatu" u "IIpoBepuTh M yCTaHOBUTH',
anroputm Jlekkepa.

6. Cemadopsl 00muMe U JBOMYHBbIE, CUHXPOHHU3allUsl IPOILIECCOB Ha JBOUYHBIX ceMadopax,
3agaya "l[locraBmuk-norpeduTens".

7. CUHXpOHM3alMs MPOLECCOB C IMOMOIIbIO NPUEMOB BEPXHETO YPOBHS; MOHUTOp Xo0apa;
MOHUTOpP, OCHOBAaHHBIN Ha ymnpasisionieil crpykrype «Tabnuia CHHXpOHHU3ALMKU»; yIpaBlIeHHUE
mpolieccaMy Ha OCHOBE TaOnuibl cuuxponusamnuu; npouenypsl TP, TV, WAIT, POST, npornecc
CLOCK.

8. OrmpeneneHne TYNUKa; YCJIOBHUS BO3HUKHOBEHHS TYIHKOB; IPEIOTBPALICHHE TYIUKOB,
OCHOBaHHOE Ha HapyLIEHUH OAHOTO U3 YCIOBMI BOSHUKHOBEHMS TYMHKA; AMHAMHYECKUN 00X0[
TYNHKOB; aJITOPUTM OaHKHpa.

9. PacnpeneneHue BpeMEHH IpPOLIECCOpPA, COCTOSHUS IPOLECCA, METONAbl IUIAHUPOBAHUS B
MYJIBTUIIPOTPAMMHBIX CUCTEMAX, BBITECHSIOIIEE U HEBBITECHSIONIEE MJIAHUPOBAHUE.

10. Paznenenne BpeMEHH, KBAaHTOBAaHME BpPEMEHH, IUIAHUPOBAHUE B CHCTEMax MAaKETHON
00paboTKH, TUIAHWPOBAHKE B CHUCTEMaxX peajbHOrO BPEMEHH, IUIAHWPOBAHWE B MHTEPAKTUBHBIX
CUCTEMaX.

11. IlnanupoBaHue MO HAWBBICIIEMY HPUOPUTETY, KPYrOBOPOT, ouepenu ¢ oOpaTHOMl CBA3bIO,
MHOTOYPOBHEBBIE OU€peN ¢ OOPATHOM CBSI3BIO.

12. Apxutexktypa maMaTd, UMeHyoomas QyHKUuus, QyHKIUS namsaTH, QYHKIHS COAEPKUMOTO,
crocoObl 00beIMHEHUS MOTYIIEH, TMHAMUYECKOE CBSI3bIBAHUE MOMYIIEH, pacipeeseHue MaMsITH,
CTaTU4YeCKOe U JUHAMHUYECKOE pacrpeiesieHue.

13. Ctparerun pacnpeneneHus NamsaTH, NEPEKPhITHE NporpammM, IONEpEeMEHHas 3arpyska
3aJaHuH.

14. Cermenranus nporpamm, BHEIIHSs (pparmeHTanusl.

15. CtpannuHas opraHu3aiys namsTH, BHYTPEHHS (hparMeHTaITusI.

16. CermeHTanus MporpaMM B COYETAHUM CO CTPAHUYHOM OpraHu3alyel NaMsaTH.

17. KemupoBanue aipecyeMbix 00bEKTOB U OTOOpaKEHUH BUPTYaTIbHBIX aJIpeCOB Ha peajibHEIE.



18. MHoOroypoBHeBasi OpraHu3anys BUPTYaJbHOM MaMATH, CTPATETMH PACHpPENEICHUs NaMsITH
JUIS CETMEHTOB IEPEMEHHOM JUIMHBI, CIIUCOK CBOOOTHON NaMsITH, CIIOCOOBI €r0 OpraHu3alH.

19. Cnucku nmycToT, ynopsiJodeHHbIE 10 aJipecaM IyCTOT, 110 pasMepy mycToThl; CIIUCKU MTYCTOT,
OpPraHU30BAaHHBIEC B BUJI€ CUCTEMBI PACLICTIIICHUS; YIIJIOTHEHHUE.

20. Ctpareruu pacrpeneicHusi Ui CTpaHUI] (PUKCHPOBAHHOW anuHBL. CTpaTeruu MOAKadeK
CTpaHMUII, OJKaYKa I10 3alpoCy, ONEepexkaroas MojiKayka, CTpaTeruy BBITECHEHHs CTPAHULL.

21. YnpaBieHue BHEIIHUMHU YCTPOMCTBaMHM, IJIAHUPOBAaHUE pabOThl C MArHUTHBIMH JAMCKAMH,
LeJIM ¥ IPUHLUIIBI INIAHMPOBAHUS, ONTUMHU3ALUS BPEMEHH [TOUCKA IIIIUHIPA.

22. OnTuMu3anys BpPEMEHHM OXUIAHUS 3alliCH, KOH(PHUTYpHpPOBAHWE MOACUCTEMBI BHEIIHEH
namatu BC.

23. ®ynkuuu  (PaiiaoBOil cUCTeMbl. MHOTOYypOBHEBAasi OpraHM3alMs CHCTEMBl YIPABICHUS
¢aitnamu. BBoa-BbIBOA, OTOOpa)kaeMblii Ha aJpecHOE IPOCTPAHCTBO OIEPATUBHOM MaMATH.
MHorocnoiiHass MoJieNb TOJICUCTEMBI BBOJA-BbIBOJA. Jlorndyeckas u (u3uueckas opraHu3arus
(halI0BOM CHCTEMBI.

24. @aiinoBBIe ONEpalMU, METOABl JOCTyNMa K 3amucsM (aiina (CHHXpOHHBIN/aCHHXPOHHBIMH,
[OCJIe/IOBATENIbHBIA/TIPSIMOIT),  neckpunrop  (aiina, 1eNoCTHOCTh  (DalIOBBIX  CUCTEM,
n30bITOuHBIE AUcKOBble RAID-cucTemsl.

25. [IpyHUMIIBI OLIEHKU IPOU3BOAUTEIILHOCTH BEIYUCIUTENBHON CUCTEMBI, LIETH UCCIIEA0BAaHUN U
[IO0Ka3aTesu IPOU3BOAUTEIBHOCTH, ITMKOBAsk U peajibHask IPOU3BOAUTEILHOCTb, METObl OLEHKU
POU3BOJUTEIBHOCTH.

26. TecTsl IPOU3BOAUTENBLHOCTH: IPOU3BOJUTEIIEH, CTAHJAPTHBIE, [10JIb30BaTENEH.

27. 3amuta o0bekroB OC, ayTeHTH(UKAIUs, aBTOpU3alLUs, AyAUT, AKTUBHbIE M IACCHUBHBIE
AIIEMEHTHI C(ephl 3aIUTHI, OOBEKTHI 3aIIUTHI, CYOBEKTHI JOCTYIIA K 3aIIUAIIAEMbIM O0BEKTAM.

28. JloMeHbl U BO3MOXKHOCTH, ONMCAaHUE CTaTyca 3allMUThl, aTpuOyThl JOCTYyNa, YIpaBIEeHUE
CTaTyCOM 3allUTHI.

29. Marpu4HO€ IPEICTaBICHUE CTaTyCa 3alllUThl, CIIUCKU BO3MOXHOCTEH, CIIMCKU YIPaBICHUS
JIOCTYIIOM, MEXAHU3M «3aMOK-KJTFOU».

30. Kpunrorpadus, kpuntorpapuueckue CeKpeTHbIe CHUCTEMBI, IIH(P, CUCTEMBI C OTKPBITBIMU
KIIFOYaMH, UG POBbIE MOANKCH, CXEMbI IIUPPOBAHUSL.

31. Ilpupona mapamienusMa KOMIBIOTEPHBIX BBIYMCIIEHUN, BBIYHUCIUTEIBHBIE CHCTEMBI C
OJTHOPOAHOM (COCPEIOTOYCHHOM) U HEOTHOPOAHOMU (pacTpeIeICHHOM ) TaMAThIO.

32. SMP — cuMmMeTpuuHas MHoOrompoieccopras obOpadorka, CMP — mnepectpauBaemas
CHMMETpUYHAsi MHOTOMpOIeccopHas o0padotka, MPP — MHorompormeccopHas apXuTekTypa ¢
pacmpefieieHHOW MaMsAThI0 (MacCOBBIM MapaiienusM), KiIacTepbl — pa3HOBUIHOCTH MPP-
CUCTEM.

33. Apxurekrypa cc-NUMA.

34. CpenctBa  BUpPTyaJM3allMd  BBIUMCIUTENBHBIX  CHUCTEM, JOMEHHass  apXUTEeKTypa
MHOTOIPOILIECCOPHBIX CHCTEM, CHUCTEMHBIE DA3/€ibl, pa3ACiICHUE NPUIOKEHUH, CpEICTBa
pa3pabOTKH MapalIeTbHBIX TPOTPAMM.

35. Monens mporpammupoBanus ans BC c obmieii (paznmensiemoii) namsateio UMA (cranmapt
OpenMP).

36. Monens nporpammupoBanus 11st BC ¢ pactipenenennoit mamsteio NUMA (crangapt MPI).
37. HesiBHas (ammaparHasi) KOTEPEHTHOCTD JIJIsl COCPEIOTOYCHHOU 1 PacpeIeICHHON MaMsITH.
38. Mongenu  COCTOSATENIBHOCTM  MHOTOYpOBHEBOM — mamaAru, anroputm  MESI  nmna
COCPEAOTOYECHHOM MTaMSITH.

39. Anroputm DASH s pacnpeneneHHON maMsTH, siBHas (IpOrpaMMHasi) KOT€PEHTHOCTh JIJIs
BC ¢ MaccoBbIM napauieTm3MOoM.

40. Macmrabupyemslit korepeHTHbIN nHTEpdeiic SCI.

41. Tuner myneTunponeccopusix OC, Monens MmynsTunpoueccopaoit OC ¢ naausuayansHon OC
JUISL KaXJIOro Mpoleccopa, MOAEIb aCUMMETPUYHOW MynbprunpouneccopHoi OC  «X03sMH-
MOAYUHEHHBIN», MOJIETIb CHMMETPUYHON MyJibTUIporieccoproi OC.



42. [InanupoBaHuE BPEMEHU MYIBTUIPOLECCOPA JUISI HECBA3AHHBIX IMPOILIECCOB, POJCTBEHHOE
IIJITAHUPOBAHHUE.

43. IlnanupoBaHHE BpPEMEHU MYJIBTUIIPOLIECCOPA [UIS CBS3aHHBIX TIPOIECCOB, OpHTagHOE
IIJITAHUPOBAHHUE.

44. Kommynukarnuonnoe mnporpammuoe obOecrnedenue (I10) ypous mombs3oBarens; [10,
OCHOBaHHOE Ha mepemade coobmenuii; [10, ocHOBaHHOE Ha ymaJIeHHOM BbI30Be mporeayp; 110,
OCHOBaHHOE Ha pacIpe/ielIeHHON NaMsATH COBMECTHOTO JOCTYIIA.

45. CpenctBa B3aumoneiictBust pacnpeneieHsix BC; I10, ocHoBanHoe Ha nokymente; [10,
OCHOBaHHOE Ha pacnpenencHHol (¢ainoBoit cucreme; [IO, OCHOBaHHOE COBMECTHO
ucnoiab3yeMbix 00bekTax; [10, ocHoBaHHOE Ha KOOPIMHAIUH.

46. BupryanbHas ~ WHQpACTpyKTypa,  JOMEHHAash  apXHUTEKTypa  MHOTOIPOIECCOPHBIX
BBIYHCIIUTENIBHBIX CUCTEM, CUCTEMHBIE U IPUKJIaAHbIe pa3aens BC.

47. Paznenenne BC Ha Ki1acchl IPUIIOKEHUI.

48. [lpumeHeHnss  TEXHOJIOTUW  BUpTyaiu3auuu: pa3zpabotka u  TectupoBanue I1O;
MOJICIIMPOBAHUE PAOOTHI pPEATbHBIX CHUCTEM Ha HCCIEIOBATCIBCKUX CTEHAAX; KOHCOJHIAIUS
CEPBEPOB C IENbIO MOBBIMIEHUS Y(PPEKTUBHOCTH UCTIOIB30BaHUS 000PYIOBAHUS; KOHCOIU AU
CEpBEPOB B paMKax PEIICHUs 3a7a4 MOAJCPKKU YHACICTOBAaHHBIX MPHIOKEHHM; TEMOHCTpAIUs
u um3ydenue HoBoro I1O; pasBepThiBanue u oOHOBIeHUEe mnpukiagHoro [1O B ycrnoBusax
neicTByronmx MHGOpMAMOHHBIX cucTeM; padora Ha [IK ¢ pa3HOpOIHBIME ONEPANMOHHBIMU
cpelamMu.

Kpurepun onienuBanus:

PesynmpraTtel  3K3amMeHa  ONPENENSIOTCS  OLCHKAMHM  «OTJIMYHO»,  «XOpOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

OneHka «OTIMYHO» BBICTABIIAETCS, €CIM JlaHbl IPABWIbHBIE Pa3BEPHYThIE€ OTBETHI HA
TeopeTnyeckre Bompochkl. CTYIeHT TMoKa3al TBOPYECKOE OTHOLIEHHE K OOy4eHHIO, B
COBEPILICHCTBE OBJIAJIE]] BCEMHM TEOPETUYECKMMH BOIPOCAMH IIOCTPOEHUS M  aHaIM3a
OTEPALIMOHHBIX CUCTEM U MX KOMIIOHEHT, IT0Ka3al Bce TpebyeMble YMEHUSI U HAaBBIKU B paboTe ¢
JOTIOJIHUTEIBHBIMU UCTOUHUKAaMU HH(popManuu 1 HTepHET-pecypcamu;

OneHka «XOpOIO» BBICTABIAETCS, €CIM CTYACHT OBJIALEN BCEMH TEOPETUUYECKUMU
BOIIPOCAMH IIOCTPOEHUS PA3JIMYHBIX APXUTEKTYPHBIX MOJENEH OIEpalMOHHBIX CHCTEM U
CHUCTEMHBIX MpPOIECCOB 00pabOTKM JaHHBIX, YaCTHYHO OBJAJe] HaBbIKAMHM aHaln3a
3¢ PEKTUBHOCTH Pa3IMYHbIX CTPATErHil YyIpaBIeHUS pecypCaMy BbIUUCIUTENS;

OneHka «ydOBIETBOPUTENBHO» BBICTABISETCS, €CIM CTYJEHT HMMEET HEJOCTATOYHO
[IyOOKHE 3HAHUS [0 TEOPETUUYECKUM pasziesiaM JUCIHUIUINHBI, HEJOCTATOYHO BJIaJ€EeT HaBbIKAMU
CPaBHUTEIBHOTO aHAJIN3a PA3JIMYHBIX aPXUTEKTYPHBIX peaanu3aliii ONEPalMOHHBIX CUCTEM U UX
OTJIETIbHBIX MTOJICUCTEM;

OneHka «HEYIOBJIETBOPUTEIBHO)» BBICTABISIETCS, €CIM CTYIEHT MMEET CYIIECTBEHHbIE
npoOenbl MO OTAENBHBIM TEOPETUYECKUM paslieiaM JUCHUUIUIMHBI U HE BIAJEeT HaBbIKaMU
COJIEPKATEIBbHOI0 aHAIM3a METO0B ITIOCTPOCHHUS ONIEPALIUOHHBIX CUCTEM.

4. OueHo4HbIe MaTepHaJIbI Ji ) ¢ NMPOBEPKHU OCTATOYHBIX 3HAHMH
(copmupoBannocTu kommnerenumii OIK-2, UOIIK 2.1, UOIIK-2.2, UOIIK-2.3)

Teopernyeckne BOIPOCHI:

1. ®dynkuuun u apxurekrypHble TpeboBanuss k OC, ammaparHble, NPOTPaAMMHBIE U HH-
(bopmMalmOHHBIE PeCYpPChl BEIYUCIUTENEHONW CUCTEMBI.

2. Knaccudukanmus OC, apxutekTypHble moaxonasl k mnoctpoenntro OC, pacmpeneneHue
bynkiuit mexny kommnonentamu OC.

3. Cuyx0bl U CEpBUCHI, CPEICTBA AIMaPaTHON MOJACPKKU, MAITMHHO-3aBUCUMbIE KOMITOHEHTBI
OC.



4. Ilonsatue mpouecca, CBOMCTBa IPOLECCA, pealu3alus Ipolecca, NECKPUIITOp Ipolecca,
B3aMMOJICHCTBHE IIPOLECCOB, KPUTUYECKUN PECYPC, KPUTHUECKUI Y4aCTOK IIpoLecca.

5. CuHXpoHM3alMsI IPOLECCOB C IOMOIIBIO 3JIEMEHTApHbIX IPUEMOB HHYKHETO YpPOBHS,
arnmaparHble Hexenumbie onepanuu "biokupoBka mamartu" u "lIpoBepuTh M YCTAHOBUTH',
anroputm Jlekkepa.

6. Cemadops! 001IMe U ABOUYHbIE, 00JaCTh 3HAYEHUHN ceMa(opoB, CHUHXPOHU3ALMS IPOLIECCOB
Ha IBOMYHBIX cemadopax, 3anada "IlocraBumk-norpedurens".

7. CuHXpOHHM3aLMs IPOLECCOB C IOMOLIbIO IPUEMOB BEPXHETO YpPOBHS; MOHUTOp Xoapa;
MOHHUTOP, OCHOBAaHHBIN Ha yHpaBisiomel cTpykrype «Tabnuma CHHXpOHU3AIMKIY; yIIPaBICHHE
mpolieccaMyd Ha OCHOBE TaONuIbl cuHXpoHu3amnuu; npouenypsl TP, TV, WAIT, POST, nporecc
CLOCK.

8. OrmpenencHue TyNUKa; YCIOBHA BO3HUKHOBEHHUS TYNMKOB; INPENOTBPALLEHUE TYIHKOB,
OCHOBaHHOE Ha HAPYLICHUH OAHOTO M3 YCIOBHI BOSHUKHOBEHMS TYIHKA; JUHAMHYECKUN 00X0[
TYIUKOB; aJITOPUTM OaHKHUPA.

9. PacnpeneneHue BpEeMEHHU IPOLIECCOpPa, COCTOSHUS IPOLECCa, METO/bl IUIAHUPOBAHUS B
MYJBTUIIPOIPAMMHBIX CUCTEMAX, BBITECHAIOIIEE U HEBBITECHSIOLIEE INIAHUPOBAHUE.

10. Paznenenue BpeMeHH, KBAHTOBAaHME BpPEMEHH, IUIAHUPOBAaHUE B CHCTEMax MaKETHON
00paboTKH, IIAHUPOBAHUE B CHUCTEMaX PEabHOIO BPEMEHH, IJIJAHUPOBAHUE B MHTEPAKTHBHBIX
CUCTEMaX.

11. [InaHupoBaHKE MO HAUBBICIIEMY NPUOPHUTETY, KPYrOBOPOT, OUepead C OOpaTHOM CBS3bIO,
MHOTOYpOBHEBBIE OUEPEIU C OOpaTHOMN CBA3bIO.

12. ApxuTekrypa namsTd, UMeHyromas (yHKUus, QYHKUUS HaMsITd, QYHKLUUS COAEPIKUMOTO,
crocoObl 00BETMHEHUS MOTYIICH, TMHAMHYECKOE CBSI3bIBAHUE MOMIYIICH, pacpeaesieHHe MaMsITH,
CTaTUYECKOE U AUHAMMUYECKOE PaCIpeCiICHUE.

13. Ctparerun pacmpeleneHus NamsaTH, NEPEeKpbITHE MporpammM, IONEpeMEeHHas 3arpyska
3a1aHUM.

14. CermeHTanus NporpaMM, BHEIIHSSI pparMeHTalus.

15. CrpannyHast opraHu3anus MaMsaTH, BHYTpeHHss GparMeHTarus.

16. CermeHTanys NporpaMM B COYETAaHUM CO CTPAHUYHOM OpraHu3aluen maMsTy.

17. KammpoBaHue ajpecyeMbIX 00ObEKTOB U OTOOpaKeHUI BUPTYaIbHbIX a/IpeCOB Ha peaibHbIE.
18. MHoOroypoBHeBasi OpraHu3alys BUPTYaJbHOM MaMSATH, CTpPATErMH pacCIpeneieHHs] MaMsaTH
JUISl CETMEHTOB NEPEMEHHOMN JUTMHBI, CIIUCOK CBOOOJHON MaMsITH, CIIOCOOBI €r0 OpraHU3aIIH.

19. Cnucku mycToT, ynopsiJodeHHbIE IO aJipecaM MyCTOT, 10 pasMepy MycToThl; CIIUCKU MYCTOT,
OpPraHU30BAHHBIE B BUJ/I€ CUCTEMBI PACIIEIUICHNUS; YILIOTHEHHUE.

20. Ctpareruu pacrpeneiaeHusi g CTpaHull (QUKCHUpOBaHHOW anuHBL. CTpaTeruu Moakadex
CTPAHHLL, IOJKAYKa II0 3alpoCy, ONepexaronias ojKadka, CTpaTerui BBITECHEHUS CTPAHHLL.

21. YnpaBieHue BHEIIHUMHU YCTPOMCTBaMH, IJIAHHUPOBaHHE pabdOThl C MATHUTHBIMU JTUCKaMH,
LIEJIM U IPUHLIUIIBI IJITAHUPOBAaHUS, ONTUMU3AL[1s BPEMEHU NIOMCKA LUJIMHIpa.

22. OntuMM3anysl BpEeMEHH OXUIAHUS 3allucH, KOH(DUTypupOBaHUE MOJCUCTEMBbl BHEIIHEH
namsatu BC.

23. @ynkuuu ¢ainoBoil cucrtemMbl. MHOrOypoBHEBasi OpraHM3allusi CHCTEMbI YIpPaBIECHUS
daitnamu. BBoA-BbIBOA, OTOOpa)kaeMblii Ha aJpecHOE MPOCTPAHCTBO OINEPAaTUBHOM MaMATH.
MHorocnoifHasi Mozielb MOACUCTEMBI BBO/Ia-BbIBOAA. Jlormueckass u (usnyueckas opraHu3anus
¢aiinoBoii cucTeMsl.

24. daiinoBble omepanuu, METOAbl JoCTyna K 3amucsaMm ¢aina (CHHXPOHHBIN/aCHHXPOHHBIH,
MOCTIeIOBATEeNIbHBIA/TIPSIMOT),  neckpunrtop  (aiina, [eTOCTHOCTh  (PalIoOBBIX  CHUCTEM,
n30bITOuHBIE AcKOBble RAID-cucTemsl.

25. IIprHIUIIBI OLIEHKH TIPOU3BOIUTENBHOCTH BBIUMCIUTEIBHON CUCTEMBI, LIEJIN UCCIIEA0BAaHUN 1
MOKa3aTeNu MPOU3BOAUTENBHOCTH, TUKOBAsl U peajibHas MPOU3BOAUTEILHOCTh, METOABl OLIEHKH
IIPOU3BOAUTEIBLHOCTH.

26. TecTbl IPOU3BOAUTEIBHOCTH: MPOU3BOAUTENEH, CTAHAPTHHIE, MOJIb30BATENICH.



27. 3amuta o0bekroB OC, ayTeHTH(UKAIUS, aBTOpU3ALUS, AyAUT, AKTUBHBIE M IACCHBHBIC
3JIEMEHTHI c(hepbl 3aIUThI, OOBEKTHI 3aIUThL, CYOBEKTHI JOCTYIA K 3alUIAEMbIM OOBEKTAM.

28. JloMeHBI UM BO3MOXKHOCTH, ONMCAaHUE CTaTyca 3allMThl, aTpuOyThl IOCTYNa, YIpaBJICHUE
CTaTyCOM 3allMTHI.

29. MarpuuHoe IpEICTaBICHUE CTaTyCca 3allluThl, CIIUCKU BO3MOXHOCTEH, CIUCKH YIPABICHUS
JOCTYIIOM, MEXaHU3M «3aMOK-KJIFOU.

30. Kpunrorpadus, kpuntorpapuueckue CEKpeTHbIE CUCTEMBI, MHU(P, CHCTEMBI C OTKPBITHIMU
KJIFOUaMH, HU(PPOBBIE MOAIUCH, CXEMBI INU(POBAHMSL.

31. Ilpupona mnapamienusMa KOMIBIOTEPHBIX BBIYMCIIEHUN, BBIYHUCIUTEIBHBIE CHCTEMBI C
OJTHOPOZIHOM (COCPENOTOUEHHON) U HEOAHOPOIHOM (pacipeesIeHHOMN ) NaMAThIO.

32. SMP — cummerpuuHas MHOTrompoleccopnas obpadorka, CMP — mnepecrpanBaemas
CUMMETpHUYHasi MHoOromnpoueccopHass oopadorka, MPP — MHorompouneccopHas apXuTekTypa ¢
pacnpeneneHHOM MNaMAThI0 (MAacCOBBbIM MapaiienusM), KiIacTepbl — pa3HOBUIHOCTH MPP-
CHCTEM.

33. Apxurekrypa cc-NUMA.

34. CpenctBa  BUpTyalM3allMM  BBIYUCIUTENbHBIX  CHUCTEM, [JOMEHHas  apXHUTEKTypa
MHOTOIIPOILIECCOPHBIX CHUCTEM, CHUCTEMHbBIE DAa3/€ibl, pa3leieHUEe NPUIOKEHUNH, CpeICcTBa
pa3paboTKU MapajieIbHbIX IPOrpamMM.

35. Monens mporpammupoBanus it BC ¢ obmieii (pazmensemoii) namsateio UMA (cranmapt
OpenMP).

36. Mogenb nporpammupoBanus st BC ¢ pacnipenenennoit namsiteio NUMA (crannapt MPI).
37. HesiBHas (anmaparHasi) KOTEpEHTHOCTb JUIsSl COCPEIOTOYCHHOM U pacipeeICHHOM MaMsATH.
38. Mogenu  COCTOSTENIBHOCTM  MHOIOypoBHEBOW — mamaru, ainroputm  MESI s
COCPEIOTOYECHHOM MaMATH.

39. Anroputm DASH g pacnipeneneHHoON nmamsiTH, siBHas (IIpOrpaMMHasi) KOT€pEHTHOCTb IS
BC ¢ MaccoBbIM napayuieIn3MoM.

40. Macmtabupyemsblii korepeHTHbIN nHTEpGeric SCI.

41. Tuns! myneTunponeccopusix OC, monens Mynsrumpoueccoproit OC ¢ nnausuayansHoit OC
JUISL KaXJIOro Tpoleccopa, MOJAETb acCUMMETpUYHOW MynbrurnpoueccopHoi OC  «X03sMH-
IOJYUHEHHBII», MOZIENIb CAMMETPpUYHON MynbTunpoueccopHoit OC.

42. IInanupoBaHue BpPEMEHHM MYJIBTUIIPOLIECCOPA AJII HECBA3aHHBIX IPOILIECCOB, POJICTBEHHOE
IUIAHUPOBAHHE.

43. [InanupoBaHMe BpPEMEHU MYJIBTUIIPOLIECCOPA [JIsl CBA3aHHBIX IPOIIECCOB, OpHUragHoOe
IUIAHUPOBAHHUE.

44. KommyHukanronHoe mnporpammHoe obecneuenue (I1IO0) ypoBus monb3oBarens; I1O,
OCHOBaHHOE€ Ha rnepefnade cooduienuit; [10, ocHoBaHHOE Ha ylajJeHHOM BbI3oBe npoueayp; 110,
OCHOBaHHOE€ Ha paclpeeIeHHOW MaMsATH COBMECTHOTO JJOCTYTIA.

45. CpenctBa B3auMmonenictBust pacnpenenenusix BC; 10, ocHoBanHoe Ha nokymente; I1O,
OCHOBaHHOE€ Ha pacnpeneneHHon (QaitmoBoit cucteme; I[IO, ocHOBaHHOE COBMECTHO
UCToNb3yeMbIX o0bekTax; [10, ocHOBaHHOE Ha KOOPIMHALIUY.

46. BupryanbHas HH]PpACTPYKTYpa, JIOMEHHAs apXUTEKTypa MHOTOIIPOIIECCOPHBIX
BBIUMCIIUTEIBHBIX CUCTEM, CUCTEMHBIE U NIPUKJIaAHbIE pa3aensl BC.

47. Paznenennie BC Ha Ki1acChl NPHIIOKEHUM.

48. [lpumMeHeHuss  TEXHOJNOTMH  BHUpTyanu3alMu: paspaborka u  tectupoBanue 11O;
MOJIEIUPOBaHUE PabOThl peajbHBIX CHUCTEM Ha HCCIEI0BaTeNbCKUX CTEHAAX; KOHCOIMJAIUs
CEpBEPOB C IEJNBI0 MOBBIMIEHUS Y3PPEKTUBHOCTH UCIIOIB30BaHUs 000PYI0BaHUS; KOHCOMUAALUS
CEPBEpPOB B paMKax pellieHus 3a7ay MOJJIEPKKHU YHACIETOBAHHBIX MPHIOKEHUN; TeMOHCTpalus
u u3yueHue HoBoro [1O; pasBepTeiBaHue M OOHOBJIeHHEe mnpukiagHoro I[1O B ycrmoBusAx
neicTByronx MHpopManoHHbIX cucteM; padora Ha IIK ¢ pazHOponHbIMH OnepalnoOHHBIMU
cpenamu.



Nudopmanus o paspadoTunkax

Cymenko Cepreit IlerpoBud, n-p TexH. Hayk, npodeccop, UIIMKH, 3aBemyromuit
kadenpoit



