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1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHHSI JUCIUIUIMHEI SBISIETCS (POPMUPOBAHUE CIICAYIOMINX KOMIETSHIUH:

OIIK-12 CnocobeH aaMUHUCTPUPOBATH OMEPAIIMOHHBIE CUCTEMbI M BBITIOJIHITH PaOOTHI
[0 BOCCTAHOBJICHHIO pPabOTOCIIOCOOHOCTH NPHUKIAJAHOTO M CHCTEMHOIO IPOrPaMMHOIO
obecrieyeHus.

OIIK-2 CnocobGeH NpUMEHATh MPOrPaMMHBIE CPEACTBA CHCTEMHOTO W IPHUKIATHOTO
Ha3HAYeHW, B TOM YHCIE OTCYECTBEHHOTO IPOM3BOJCTBA, [UIsl pEHICHHUs  3aaady
npodeCcCHOHATBLHOMN 1eATETEHOCTH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPHI TOCTHKEHUS
KOMIIETEHLIHM:

HNOIIK-12.1 TloHuMaeT TNPUHLMUIIBI OpPTraHW3alldd, COCTaB M CXEMbI  pabOTHI
OIIEpPAL[MOHHBIX CUCTEM

HOIIK-12.2 Beibupaer pexxuMbl pabOThI ONEPAIMOHHBIX CUCTEM, IMPOBOJUT PabOTHI 1O
KOH(QUTYPHPOBAHUIO M  HCIPABICHHIO OMMOOK KOH(HUIypalMu CPEICTB  yIpaBIICHUS
OTEPAI[MOHHBIX CHCTEM, BBIIIOJIHAET JIEHCTBUS 1O BBIABICHUIO MU YCTPAHEHHUIO COOEB B
OIIEpPAL[MOHHBIX CUCTEMAX

NOIIK-12.3 TIIpoBoautr ananmu3 cO0eB (QPYHKIMOHUPOBAHHUSA, BBIOMPAET CHOCOOBI
BOCCTaHOBJICHHS Pa0OTOCIIOCOOHOCTH MPUKIIAJHOTO U CHCTEMHOT'O IIPOTPAMMHOTO 00ECTICYCHHUS

NOIIK-2.1 ITonumaer 6a30Bble MPUHIUIBI (PYHKIMOHHUPOBAHUS MPOTPAMMHBIX CPEICTB
CUCTEMHOI'O U MPUKIAJAHOIO HAa3HAUYEHUH, B TOM YHUCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA,
UCIIONIb3YEMBIX JIJISl pelIeHus 3a1a4 IpodeCcCHOHANbHON AeSITENbHOCTH

NOIIK-2.2 OnpenensieT mopsiIoK HACTPOWKH M SKCIUTyaTalldd MPOTPAMMHBIX CPEJICTB
CUCTEMHOTO M TMPUKIAJAHOTO Ha3HAYEHUH, B TOM YHCJIE OTEYECTBEHHOI'O IPOU3BOJCTBA,
UCIIOJIb3YEMBIX JIJISl peLICHUS 3aa4 Ipo(eCCUOHAIbHON AESITEIbHOCTU

NOIIK-2.3 ®opmynupyer MOpeUIOKEHUsT O MPUMEHEHHUIO0 TMPOTPaAaMMHBIX CPEICTB
CUCTEMHOI'O U MPUKIAJAHOIO Ha3HAYEHUH, B TOM YHCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA,
MCIIONIB3YEMBIX JITISl pelIeH s 3a1a4 IpoeCCUOHATBHOM NesTeIbHOCTH

2. OneHouHble MaTepHAJIbl TEKYHIECT0 KOHTPOJA U KPUTCPUHU OLICHUBAHUSA

DJeMEeHTBI TEKYIIEro KOHTPOJIS:

— KOHTpOJIbHas paboTa

KonTponbnas pabora (MOIIK 2.1, UOIIK-2.2, MOIIK-2.3, UOIIK-12.1)
KonTponbHast paboTa cCOCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

[TepeueHb TEOPETHUECKHUX BOTIPOCOB:
1. CpaBHUTENbHBIN aHATN3 (HYHKIIMOHATBHOCTU U TpeOoBaHUM K pa3innuHbiM Tuniam OC.
2. I[OCTOI/IHCTBa N  HCAOCTATKHU Pa3JIMYHBIX CPEACTB CHHXPOHU3ALUU U obOmactu  ux
MPUMEHUMOCTH.
3. O6ocHOBaHME BBHIOOpA METOJIOB pacmpeseneHus BpemeHu mnporeccopa st OC pa3inudHoro
HazHauyeHus. CpaBHEHUE CTPATETUii TUIAHUPOBAHUS B MYJIBTUIIPOTPAMMHBIX CHCTEMAaX.
4. HpeI/IMyHIeCTBa U HCAO0CTAaTKHU MECTOJ0B JUHAMHUYCCKOI'O YIIpaBJICHUSA ITaMATBIO.
5. Ananmu3 (akTopoB, OMPENEeNSIONNX pa3Mepbl MYCTOT MPH CErMEHTHOM OpraHu3aIuu
IPOTrpaMM | IIeJIECO00PA3HOCTh ONEePAIMi YIUTOTHCHHS.
6. AHanu3 MPOTHUBOPEUH ONTHMAIBLHOTO M PAaBHOMPABHOTO JOCTYIA K aJpecyeMbIM O00BbEeKTaM
Ha JUCKOBBIX YCTPOWCTBAX.
7. llenu u MPUHIUIBI OICHKH MPOU3BOJUTEIHLHOCTA BBIYMCIUTENBHON CHCTEMBI C MOMOIIBIO
TECTOB MOJIb30BATEIICH.
8. Meroapl peanu3alliy YHOPABISIOMIUX CTPYKTYp JJs paclpelneieHus MpaB JOCTyma
MOJTb30BATENSA M aIMUHUCTpATOPA.
9. CpaBHHUTENBHBINA aHAN3 aAPXUTEKTYp MynbTUnpoueccopHbix OC u Monenei MIaHUuPOBAHHUS
BPEMCHH MYJIbTUIIpOLECCOPA JJIA HC3aBUCHUMBIX U CBA3aHHBIX ITPOLCCCOB.



10. CpaBHeHue MoJeNell COCTOSTEIBHOCTH HMEPAPXUUYECKOM NaMATH U HMHCTPYMEHTOB
nH(popManmoHHOT0 0OMeHa MHOTrOMamHHBIX BC.

11. IIpenmyIiecTBa TOMEHHOW OpraHU3alMyd MHOTOIPOIECCOPHBIX BBIYMCIUTEIBHBIX CpeJl IS
peanu3an  MPOIECCOB  pa3pabOTKH,  TECTHPOBAHUS,  OKCIUTyaTallMd,  ONTUMH3ALUH
OTIEPALIMOHHOTO OKPY)KCHHUS, OOHOBJICHHUS M MUTPAIMH Ha Pa3IMYHbIC BEPCUH MTPHIIOKCHHM.

Kpurepuu onienuBanus:

Pe3ynpTaThl KOHTPOJBHOM pabOTHI ONPENENAIOTCA OLIEHKAMHU «OTIMYHOY, «XOPOILIOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHO.

OneHka «OTJIIMYHO» BBICTABIIACTCS, €CJIM JaHbl IIpaBUIbHBIE OTBETHI HA BCE
TEOPETUYECKHUE BOIIPOCHL.

OneHka «XOpowIo» BBICTABIAETCS, €CIU CTYACHT HEJOCTATOYHO IIOJIHO PacCKpbLI
COJIEP’KaHUE TEOPETHYECKUX BOIIPOCOB.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABIIACTCS, €CIM CTYACHT J1aJl HEBEPHBIC OTBETHI Ha
4aCcTb TEOPETUYECKUX BOIIPOCOB.

OneHka «HeyI0BIETBOPUTEIILHO» BBICTABIIAECTCS, €CJIA CTYJEHT J1aJl HEBEPHBIE OTBETHI Ha
TEOPETHYECKUE BOIIPOCHI.

3. OueHoYHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJISI (IIPOMEKYTOYHON ATTECTAIUM) H
KPUTEPUHU OLlEHUBAHUS

DK3aMEeHaIMOHHBIN OMJIET COCTOUT U3 JIBYX YacTEH.

[lepBas wactb comepxut Bompoc, nposepstommii MOIIK 2.1, MOIIK-2.2, MOIIK-2.3,
NOIIK-12.1. OTBeT Ha BOIPOC MIEPBOM YaCTH JacTCs B pa3BEpHYTOM popme.

Bropas uacte conmepxkut Bompoc, nposepstommii MOIIK 2.1, NOIIK-2.2, UOIIK-2.3,
NOIIK-12.1, UOIIK-12.2, UOIIK-12.3. OTBeT Ha BOIIPOC BTOPOM YACTH MPEATIOJIAraeT peiieHnue
3a]1a4 ¥ KPaTKyI0 HHTEPIPETALIMIO MTOJIYYeHHBIX PE3yIbTaTOB.

IlepeueHp TEOPETUUECKUX BOIPOCOB:

1. OyHKIMM UM apXuTekTypHble TpeOoBanus k OC, amnapaTHble, NPOrpaMMHBIE U
MH(OPMaLIMOHHBIE PECYPChI BBIYUCIUTENIBHON CUCTEMBI.

2. Knaccupukanus OC, apxuTekTypHble moaxonsl k mnoctpoenuto OC, pacnpenerneHue
¢byskuii Mmexxay komnonentamu OC.

3. CayxObl M CepBHCHI, CpEACTBa alMapaTHOW MOAJEPKKH, MAaIIUHHO-3aBHCHUMBIE
komnoHeHThsl OC.

4. ITonsatue mpouecca, CBOMCTBa MpOLECCa, pealn3anys npolecca, JECKPUNITOP Mpolecca,
B3aMMOJIEICTBHE MPOLIECCOB, KPUTUYECKUH pecypc, KpUTUUECKUH y4acTOK Mpoliecca.

5. CHHXpOHM3a1Usl MPOLECCOB C TOMOILBIO DJIEMEHTApHBIX INPUEMOB HMIKHETO YpPOBHS,

annapartHbele Henenumble onepauuu "brnokupoka mamsatu" u "IlpoBepuTh U yCTaHOBUTH',
anroputm Jlekkepa.

6. Cemacdops! o0mie 1 ABOMYHBIE, CHHXPOHHU3AIMS MPOILECCOB HAa JIBOMYHBIX cemadopax,
3anava "TlocraBuuk-moTpedouTeNs" .
7. CuHXpoHHU3a1Us MPOIIECCOB C MOMOIIbIO MPUEMOB BEPXHEIO YPOBHSI; MOHUTOP Xo0apa;

MOHHTOP, OCHOBAHHBII Ha YIpaBIstoNIel CTPYKType «Tabiuiia CHHXpOHHU3AINNY; YIIPaBICHUE
mpoIieccaMy Ha OCHOBE TabnuIlbl cuaxponm3anuu; npouenypsl TP, TV, WAIT, POST, nporecc
CLOCK.

8. Onpenenenne TynuKa; YCIOBHS BO3HHUKHOBEHUS TYNMHKOB; MPEIOTBPAIICHUE TYIHKOB,
OCHOBaHHOE Ha HapYIICHUU OJHOTO M3 YCIOBUI BOZHUKHOBEHHUS TYMHKA; THHAMUYECKHI 00X0]]
TYNHKOB; aJITOPUTM OaHKHUpa.

0. Pacnipenenenue BpemeHu mponeccopa, COCTOSIHUS MPOLECCA, METOBI IIJIAHUPOBAHUS B
MYJIbTUIIPOTPAMMHBIX CUCTEMAaX, BBITECHSIOIIEE M HEBBITECHSIOINIEE TIAHUPOBAHHUE.



10.  Pa3neneHue BpeMeHHU, KBAaHTOBAaHHWE BPEMEHH, IJIAHUPOBAHUE B CHCTEMAax I1aKETHOMN
00paboTKH, IUIAHUPOBAHKUE B CHCTEMaxX peajbHOI0 BpPEMEHH, INIAHUPOBAHNE B MHTEPAKTUBHBIX
CUCTEMAX.

11.  IlnanupoBaHHe MO HAUBBICIIEMY MPUOPUTETY, KPYTOBOPOT, OUepe/id ¢ OOpaTHOM CBSA3bIO,
MHOT'OYpPOBHEBBIE OUepeI C 00PaTHOM CBA3BIO.
12. Apxutektypa mnamsTH, UMeHyomas (yHkuus, QyHKUMA ~0aMATH,  QYHKIHUS

COJICP)KUMOTO, CIOCOOBI OOBETUHEHHS MOJIYJCH, IWHAMHUYECKOE CBS3BIBAHHUE MOJYJICH,
pacrpeziefieHue NaMsTH, CTAaTHYECKOEe U TUHAMUYECKOE paciipe/iesieHHe.

13.  Crparerun pacnpenesieHuss NamsTH, NEPEKPhITHE MPOrpaMM, MOIEPEMEHHAs 3arpy3ka
3aJaHUH.

14.  CermeHTanus mporpamm, BHEIIHss (PparMEeHTALHsL.

15.  CrpaHnyHas opraHu3anys NaMsaTH, BHyTPEHHsA (pparMeHTarIysl.

16.  CermeHranus IporpaMM B COUYETAaHUM CO CTPAHUYHOMN OpraHu3alUen aMsaTH.

17.  KsmmpoBaHue ajapecyeMbIX OOBEKTOB M OTOOPaXCHMH BHMPTYaJIbHBIX aJpECOB Ha
peasbHbIE.

18.  MHoroypoBHeBass OpraHu3alMs BUPTYaJbHOM IaMATH, CTpAaTerMu paclpeaesieHus

NaMsATH JJI CETMEHTOB IEPEMEHHOW JUIMHBI, CIHUCOK CBOOOJHOM MaMsATH, CHOCOOBI €ro
OpraHu3aLuu.

19.  Coucku mycToT, yHOpsJIOY€HHBbIE 1O aJpecaM IyCTOT, MO pa3Mmepy IycToThl; CHHCKU
IIyCTOT, OPraHU30BaHHBIE B BUJE CUCTEMBI PACILEIVICHNS; YIUIOTHEHHE.

20.  Crparerun pacrpenesieHus Uisi CTpaHul] GUKCHPOBAHHOW UTMHBL. CTpaTeTruyl MOAKaYeK
CTpaHUL, IIOJKa4yKa I10 3alpocy, ONepekKarouas noJKayka, CTpaTeruu BBITECHEHUS CTPAHULL.

21.  VYnopaBneHue BHEIIHMMU YCTPONCTBaMH, IUIAHUPOBAaHHE pabOThl € MAarHUTHBIMU
JUCKaMHU, LIeJIM ¥ IPUHIUIIBI IUTAHUPOBAHMSI, ONTUMU3ALM BPEMEHHU IIOUCKA LIUIIMHAPA.

22, OnTtumusanus BpeMEHHU 0XKMJIAHUS 3alUCH, KOHPUIYypUPOBAHUE MOJCUCTEMbI BHEIIHEH
namsatu BC.

23. Oynkiun (ainoBoil cucTeMbl. MHOTOYpPOBHEBas OpraHHU3aIHs CHUCTEMBI YIPaBICHUS

daitnamu. BBoa-BbIBON, OTOOpaskaeMblii Ha agpecHOE MPOCTPAHCTBO OMNEPATUBHON IMaMSTH.
MHorocnoiiHasi MoJieNb MOACUCTEMBI BBOJa-BhIBOJA. Jlornueckas u gu3nyeckas opraHu3anus
¢aiinoBoit cucTemsl.

24.  @aiinoBsle onepanui, METOAbI JOCTYIA K 3anucsaM ¢ailia (CHHXPOHHBII/aCUHXPOHHBIH,
[OCJIEI0BATENbHBIN/MIPAMOI),  AeckpunTop  (Qaiina, I1eT0CTHOCTh  (PalIOBBIX  CHUCTEM,
n30bITOUHBIE UCKOBEIE RAID-cucTeMEl.

25.  llpuHUOMIIBI  OLEHKHM  HIPOU3BOJUTEIBHOCTH  BBIYMCIUTEIBHOM  CHUCTEMBI,  LIEIHU
MCCJIEIOBAaHUM U MOKa3aTelu MPOU3BOJUTENBHOCTH, TUKOBAs U peasibHas MPOU3BOAUTEIBHOCTD,
METO/Ibl OLIEHKU IIPOU3BOAUTEIBHOCTH.

26.  Tectbl NpOU3BOAUTEIHLHOCTH: IPOU3BOAUTENEH, CTaHAAPTHBIE, TIOJIB30BaTENEH.

27.  3ammra o0bexToB OC, ayTeHTH(UKALMS, aBTOpU3ALUs, ayAUT, aKTUBHBIE M ITaCCUBHBIE
AIIEMEHTHI C(hephl 3aITUThI, 00BEKTHI 3AIIUTHI, CYOBEKTHI JOCTYIA K 3alUIIIaeMbIM 00bEKTaM.

28.  JloMeHBI U BO3MOXHOCTH, ONHCAHHE cTaTyca 3allUThl, aTpUOYTHI J0OCTYIa, YIpaBlIeHUE
CTaTyCOM 3alllUThI.

29.  MarpuyHoe @peAcCTaBICHHE CTaTyca 3allUThl, CHUCKA BO3MOXHOCTEH, CIHCKHU
yIpaBJIEHUS TOCTYIIOM, MEXAHU3M «3aMOK-KITIOU».

30.  Kpunrorpadus, kpuntorpapuueckue CEeKpeTHbleé CHUCTEMbI, MMHUPpP, CHUCTEMBI C
OTKPBITBIMU KITFOYaMH, HU(POBBIE TOJIUCH, CXEMbI IIUPPOBAHUSI.

31. Ilpupoja mnapauienu3Ma KOMIIBIOTEPHBIX BBIYMCIECHUH, BBIUHUCIMTEIbHBIE CHCTEMBI C
OJTHOPOJTHOM (COCPEA0TOYCHHOW ) U HEOAHOPOIHOM (pacTpeieICHHOM ) MaMsIThIO.

32. SMP — cummeTpuyHas MHorompoleccopHas obpaborka, CMP — mnepecrpanBaemas
CUMMETpUYHasi MHorompolieccopuas oopadorka, MPP — MHoromponeccopHas apXuTeKTypa ¢
pacmpefieieHHOW TMaMAThI0 (MAacCOBBIM Mapaienu3M), KIacTepbl — pa3HOBUAHOCTH MPP-
CHUCTEM.

33.  Apxurektypa cc-NUMA.



34. CpenctBa  BUpTyalM3allMM  BBIYUCIMTENBHBIX CHUCTEM, [JOMEHHAas apXUTEKTypa
MHOTOIPOIIECCOPHBIX CHUCTEM, CHCTEMHBIC pa3felibl, pa3leIecHue TMPHIOKEHHHA, CpEeICTBa
pa3paboTKu mapajlIeIbHBIX IPOTrpamMM.

35. Mopaenb nporpammupoBanus 1t BC ¢ o6mieit (pa3aensemoit) namarbio UMA (cTaHzapT
OpenMP).

36. Mopens nporpammupoBanus aiis BC ¢ pacnpenenennoit namsatero NUMA (craHzmapT
MPI).

37. HesBHast (ammapaTHasi) KOT€PEHTHOCTh JJIS COCPEIOTOYCHHOW U paclpeneieHHON
MaMATH.

38. Mogenu  COCTOATEIBHOCTH  MHOTOYpOBHEBOM  mamatH, anroputm MESI s
COCPENOTOYECHHOW MaMSTH.

39. Anroputm DASH nns pacnipenerneHHON mamsiTH, siBHas (IIporpaMMHasi) KOT€pEHTHOCTh
st BC ¢ MaccoBbIM Mapaienu3MoM.

40. Macmrabupyemslii korepeHTHbIH uHTEpdeiic SCI.

41.  Tunsl MmynsTunpoueccopsslx OC, mozens MyastunpoueccopHoi OC ¢ HHAUBUAYaNbHON

OC mnga kaxaoro mpoueccopa, MOAENIb aCUMMETPUYHOU MysbTuiipoueccopHot OC «X035uH-
MOAYUHEHHBINY», MOJIEIb CAMMETPUYHON MysbTHIpoLieccopron OC.

42. [InanupoBaHue BpeMeHU MYyIbTUIIPOIIECCOpa /ISl HECBS3aHHBIX MPOIIECCOB, POJICTBEHHOE
MJIaHUPOBAHUE.

43, [InanupoBaHue BpeMEHH MYJIbTHUIIPOIECCOpa Ui CBS3aHHBIX MPOIECCOB, OpHUragHOe
MJIaHUPOBAHUE.

44. Kommynukammonnoe nporpammuoe obecneuenue (I10) ypoBus mnomnb3oBarens; [10,
OCHOBaHHO€ Ha repenaye coodbienuii; 110, ocHoBaHHOE Ha ynaneHHOM BbI3oBe npoueayp; [10,
OCHOBaHHOE Ha pacIpeeICHHON MaMsITH COBMECTHOTO JIOCTYTIA.

45. CpenctBa B3aumozeiicteus pacupeneneHusix BC; 110, ocnoBanHoe Ha pokymenrte; 110,
OCHOBaHHOE€ Ha pacnpeacneHHon QaitmoBori cucreme; [IO, OCHOBaHHOE€ COBMECTHO
ucrnosb3yembix 00bekTax; [10, ocHoBaHHOE HAa KOOPIMHALIUH.

46.  BupryanbHas MHQpACTpyKTypa, JIOMEHHAs apXUTEKTypa MHOTONPOLIECCOPHBIX
BBIUHCIIUTENbHBIX CUCTEM, CUCTEMHBIE U MPUKJIaAHbIE pa3nensl BC.

47. Pasnenenne BC Ha kinacchl IPUIIOKEHHUHN.

48.  IlpumeHeHHs TEXHOJOTMH BUpTyalu3auuu: paszpabotka u TectupoBanue I10;

MOJICTTMPOBAaHUE Pa0OTHI peaNbHBIX CHCTEM Ha HMCCIEIOBATEIbCKUX CTEHIAX; KOHCOJHIAIUS
CEPBEPOB C IIEJIbIO MOBBIICHUS d(PPEKTUBHOCTH UCTIOJIB30BAHUSI O00PYAOBAHUS; KOHCOIUIAIUS
CEpPBEPOB B paMKax peuIeHus 3a7ad MOJJIEPKKU YHACIEAOBAaHHBIX MPHIIOKEHUH; 1eMOHCTpaus
u uszydenue HoBoro IIO; pa3BepTeiBanue u OOHOBiIEHHE mpukiagHoro [0 B ycrmoBusax
neicTByromux HHPOpMaIMOHHBIX cucteM; padota Ha [IK ¢ pazHOpOIHBIME OmnepalOHHBIMU
cpenamu.

Kpurepun onenuBanus:

PesynmbraTel  3K3aMeHa  ONPENEIAIOTCS  OLECHKAMHM  «OTJIMYHO»,  «XOpOILLO»,
«YAOBIIETBOPUTENBHO», «HEYIOBIECTBOPUTEIBHOY.

OneHka «OTIMYHO» BBICTABIIAETCS, €CIM JaHbl MPAaBUIIbHBIE Pa3BEPHYTHIE OTBETHl Ha
TeopeTndeckue Bompochl. CTyleHT IOKa3al TBOPYECKOE OTHOUIEHHE K OOyd4eHHI0, B
COBEPIUCHCTBE OBJAACI BCEMU TEOPETUYECKMMM BOIPOCAMH IIOCTPOCHUS M  aHalIM3a
OTIEpPAI[MOHHBIX CHUCTEM U UX KOMIIOHEHT, [IOKa3aJl Bce TpeOyeMble YMEHUS U HaBbIKU B paboTe ¢
JIOTIOJTHUTEIBHBIMU UCTOYHUKaMU HHpopManuu u HTepHeT-pecypcamu;

OneHka «XOpomIO» BBICTABIIACTCSA, €CIM CTYIEHT OBJAJel BCEMH TEOPETUYECKUMU
BOIIPOCAMM IIOCTPOEHUS PA3JIMYHBIX APXUTEKTYPHBIX MOJEIEH OIEpallMOHHBIX CHUCTEM U
CHUCTEMHBIX IPOLIECCOB O00pabOTKM JaHHBIX, YAaCTUYHO OBJIAZeNl HaBbIKAaMH aHalIHM3a
3 PEKTUBHOCTH PA3JIMYHBIX CTPATETHH yIIpaBIEHUS peCypcaMu BBIYMCIUTES,

O1eHKa «yIOBJIETBOPUTEIBHO» BBICTABISIETCA, €CIM CTYAEHT HMMEET HEJOCTaTOYHO
ri1yOOKHMe 3HaHUS IO TEOPETUYECKUM pa3/ieiaM JUCHUIUIMHBL, HEIOCTaTOYHO BJIaJeeT HaBbIKAMU



CPaBHHUTCIILHOI'O aHaJIn3a pa3JIMYHbIX apXUTCKTYPHBIX peanmaunﬁ OIICPAMOHHBIX CUCTCM U UX
OTACIBHBIX MTOACHUCTEM,

OHCHKa «HCYOOBJICTBOPUTCIIbHO» BBICTABJIACTCA, €CJIU CTYACHT MMCCT CYHICCTBCHHBLIC
HpOGGJ’IH 10 OTACIBHBIM TCOPETHYCCKUM pa3aciiaM JUCHUIINIMHBI M HE BJIAaJACCT HaBbIKaMHU
COACPIKATCIIbHOTO aHaJIn3a MCTOJ0B ITOCTPOCHUS ONICPALUOHHBIX CUCTEM.

4. OueHouyHbIe MaTepHuaJIbl IS NPOBEPKHU OCTATOYHBIX 3HAHUM
(chopMUPOBAHHOCTH KOMIIETEHIMIA)

Teopernueckue Bompocel (MOIIK-2.1, MOIIK-2.2, NOIIK-2.3, UOIIK-12.1, NOIIK-
12.2, UOIIK-12.3):

1. OyHKIMM M apxXUTEeKTypHble TpeOoBanuss k OC, anmaparHble, NPOTrpaMMHBIE U
MH(OPMaLMOHHBIE PECYPChl BHIYUCIUTEbHON CUCTEMBI.

2. Knaccupukanus OC, apxutekrypHble moaxonsl k moctpoenuto OC, pacmpenenenue
byakumii Mmexxy komnoneHtamu OC.

3. CnyxObl M CEpBHUCHI, CpEACTBA amnmapaTHOW TMOJACPKKH, MAIIUHHO-3aBUCUMBIE
koMIoHeHThI OC.

4. [lonsTue mporecca, cBOMCTBa Ipolecca, peajn3alus Iporecca, JeCKPUITOp Ipolecca,
B3aMMOJICHCTBHE MPOLIECCOB, KPUTUYECKUHN pecypc, KPUTUUECKUH y4acTOK Mpoliecca.

5. CuHXpoHHM3a1Usl MPOLIECCOB C MOMOILIBIO 3JIEMEHTApHBIX INPUEMOB HM)KHEIO YpPOBHS,

anmnapaTHbele HenenuMmble omnepauuu "brnokupoBka mamsaTu" u "[IpoBepuTh M yCTaHOBUTH',
anroputm Jlekkepa.

6. Cemadopsl oOmue ¥ JABOMYHBIC, 00NAaCTh 3HAYCHUH ceMaopoB, CHHXPOHH3ALUS
NPOIIECCOB Ha JABOMYHBIX ceMadopax, 3amada "IlocraBmuk-morpedurens".
7. CuHXpOHHM3AIMSI TIPOIECCOB C TOMOIIBIO0 MPHEMOB BEPXHETO YPOBHS; MOHHUTOP Xo0apa;

MOHMTOP, OCHOBAHHBII Ha yHpaBisoLed CTpykType «Tabnniia CHHXpOHU3ALUN; YIpaBIeHUE
mpoleccaM Ha OCHOBE TaOiuIlbl cuHxpoHu3anuy; npouenypsl TP, TV, WAIT, POST, npouecc
CLOCK.

8. Onpenenenue TyNWKa; YCIOBUS BO3HUKHOBEHMS TYIHKOB; MPEAOTBpPALICHUE TYIUKOB,
OCHOBaHHOE€ Ha HAPYIICHUH OJHOTO U3 YCJIOBUIN BOSHUKHOBEHHS TYMHKA; JUHAMUYECKUN 00XOT
TYNHKOB; allTOPUTM OaHKHUpa.

9. Pacnipenenenune BpemeHH mporeccopa, COCTOSIHUS Ipoliecca, METOAbl IUIAaHUPOBAHMS B
MYJIBTUIIPOIPAMMHBIX CUCTEMAX, BBITECHSIOLIEE U HEBBITECHSIOIIEE IUIAHUPOBAHME.
10.  Pa3neneHue BpeMeHHU, KBAaHTOBAHHWE BPEMEHH, IJIAHUPOBAHUE B CHCTEMax IaKeTHON

O6pa6OTKI/I, IJIAaHUPOBAHUE B CUCTEMAX PCAJIbHOTO BPEMCHHU, IJIAHUPOBAHUC B MHTCPAKTHUBHBIX
CHUCTCMaAXx.

11.  IInmanupoBaHHE IO HAUBBICIIEMY IIPHOPUTETY, KPYTOBOPOT, OUYEpeI C 0OpaTHOI CBS3bIO,
MHOTOYPOBHEBbIE OUEPEIU C 0OPAaTHOU CBSI3BIO.
12.  ApxuTekrypa maMATH, uMeHyomas GyHKOUsS, GyHKOMS OaMaTd,  QyHKIUS

COJIEPKUMOTO, CIOCOObI OOBETUHEHUS MOJYyJIeH, ITUHAMUYECKOE CBSI3BIBAHUE MOJYJICH,
pacnpeneneHre naMaT, CTaTUYeCKOe U JUMHAMUYECKOE paCTIpeIeTICHHE.

13. Crparerun pacnpeneneHus namsaTH, MNEPEeKpbITHE Iporpamm, IMOMNEPEMEHHas 3arpys3ka
3a1aHUM.

14. CermeHTtanust mporpaMm, BHEIIHSS (parMeHTALIHSL.

15.  CrpaHu4Has opraHu3aiys NaMsTH, BHYTPEHHss (parMeHTaIHsL.

16. CerMeHTanus NporpaMM B COYETAaHUU CO CTPAHUYHOM OpraHU3alMen TaMATH.

17.  KsmmpoBaHue ajapecyeMbIX OOBEKTOB M OTOOPaXEHMH BHMPTYAJIbHBIX aJpPECOB Ha
pEalIbHBIE.

18. MHoroypoBHEeBass OpraHM3alys BHUPTYaJbHOM IaMATH, CTPATETHMHU PACHPENETICHUS

MaMATH I8 CETMEHTOB TEPEeMEHHOMW JJIMHBI, CIHCOK CBOOOJHON TaMsTH, CIOCOOBI €ro
OpraHu3aluu.



19.  Coucku nmycToT, yHOpsIOYEHHBbIE MO aJpecaM IyCTOT, 10 pa3sMepy IycToTsl; CIHCKU
IyCTOT, OPraHU30BAHHBIE B BUJI€ CUCTEMBI PACILEIICHUS; YILIOTHEHHE.

20.  Crpareruu pacrpeneseHus Uisi CTpaHul] GUKCHPOBAHHOW UIMHBL. CTpaTeruyl MoAKaueK
CTpaHMIL, OJKaYKa I10 3alpoCy, ONEepexaromas MoAKauka, CTpaTerui BEITECHEHUS CTPAHMUIL.

21.  VYnpaBieHue BHEIIHUMH YCTPOWCTBaMHM, IUIAHUPOBAaHHE pabOThl C MarHUTHBIMHU
JMCKaMH, €SI U IPUHLUIIBI INIAHUPOBAHUS, ONTUMU3ALUSA BPEMEHH [TOUCKA LIMIIMH/IpA.

22, OnTuMH3anus BPEMEHU OXHIAHHS 3aIMCH, KOHPUTYPUPOBAHHUE MOACHUCTEMbI BHEIIHEH
namsatu BC.

23. Oynkiun (ainoBoil cucTeMbl. MHOTOYpOBHEBasi OpraHM3alUs CHCTEMBl YIPABICHHS

daitnamu. BBoa-BbIBON, OTOOpaskaeMblii Ha agpecHOE IMPOCTPAHCTBO OINEPATUBHON IMaMSATH.
MHorocoitHass MOJEINb MOACUCTEMbI BBO/A-BbIBOJA. Jlornueckass u (u3ndeckas opraHu3alIus
(halI0BOM CHCTEMBI.

24.  @aiinoBble onepalyy, METOABI IOCTYIA K 3amucsaM Qaiia (CHHXPOHHBINH/aCHHXPOHHBIMH,
MOCIeA0BATEIbHBIA/TIPAMON),  ecKpunTop  (Qaiina, [EeTOCTHOCTh  (AiJIOBBIX  CHCTEM,
n30bITOUHbIE TUCKOBbIE RAID-cuctemsl.

25. IlpuHUMOBI  OUEHKM  HPOU3BOAUTEIBHOCTH  BBIYUCIUTEIBHOW  CHCTEMBI,  LI€NHU
MCCJIEJOBAaHUM U MTOKAa3aTelu IPOU3BOAUTENBLHOCTH, IUKOBAsL U peajibHasl IPOU3BOANUTEIBHOCTD,
METO/1bl OLICHKU MPOU3BOAUTEIBHOCTH.

26.  Tectbl NpOU3BOAUTEIBLHOCTHU: IPOU3BOAUTENEH, CTaHAAPTHBIE, II0JIb30BATENIEH.

27.  3ammrta 00bekToB OC, ayreHTH(UKALMSA, aBTOPU3ALINS, ayIUT, aKTUBHbIC U MACCUBHBIE
AIIEMEHTHI c(hephl 3aIUTHl, 00BbEKTHI 3aLIUTHI, CyOBEKTHI TOCTYIIA K 3alIUIIaeMbIM OOBEKTaM.

28.  JloMeHBI U BO3MOXKHOCTH, OMHMCAHUE CTaTyca 3allUThl, aTpHOYTHI JOCTYyMa, YIpaBlIeHUE
CTaTyCOM 3alllHTHI.

29.  MarpuyHoe TMpeACTAaBIEHHE CTaTyca 3alllUThl, CIHUCKM BO3MOXXHOCTEH, CIHCKHU
yIpaBIEHUS TOCTYIIOM, MEXaHU3M «3aMOK-KIIIOU».

30.  Kpunrorpadus, kpunrorpapuueckue CEKpeTHbIe CHUCTEMBbI, IIHU(p, CHUCTEMBI C
OTKPBITHIMHU KJIFOYaMH, IU(POBBIEC TIOIHICH, CXEMBI IU(POBAHUSL.

31.  Ilpupona mapamienu3mMa KOMIBIOTEPHBIX BBIUMCICHUN, BBIYUCIUTEIBHBIE CHCTEMBI C
OJIHOPOJTHOM (COCPEAOTOYCHHOM) U HEOAHOPOAHOM (pacTpeIeICHHOM) TaMAThIO.

32. SMP — cummerpuuHas MHorompoueccopHas obpaborka, CMP — mnepectpanBaemas
CUMMETpUYHasi MHorompoiieccopHas oopadorka, MPP — MHoromponeccopHas apXuTeKTypa ¢
pacmpefieieHHOW MaMAThI0 (MacCOBBIM Mapaiienu3M), KIacTepbl — pa3HOBUAHOCTH MPP-
CUCTEM.

33.  Apxurektypa cc-NUMA.

34. CpenctBa BHUpPTyaJU3allUd  BBIUMCIMTENBHBIX CHUCTEM, JOMEHHAas apXUTEKTypa
MHOTONPOLIECCOPHBIX CHUCTEM, CHCTEMHBIE pa3lenbl, pa3JeicHHE IPHIOKEHUH, CpeICTBa
pa3paboTKHU MapajuieTbHbIX IPOTPAMM.

35. Monens nporpammupoBanus it BC ¢ obmieit (pazaensemoit) mamsiteio UMA (ctangapt
OpenMP).

36. Mogens nporpammupoBanus aiasi BC ¢ pacnpenenennoit namareto NUMA (ctanpapt
MPI).

37. HesBnasa (anmapaTHas) KOT€PEHTHOCTb JJIsi COCPEIOTOYEHHOM M PpacHpelesIeHHOMN
aMsTH.

38. Mognen  coCTOATENBHOCTM  MHOIOYPOBHEBOM  mamsaTH, anroput™ MESI  nns
COCPENOTOYECHHOM MaMsTH.

39.  Auroputm DASH s pacnpeneneHHol namsTH, siBHas (IIporpamMMHasi) KOT€pEHTHOCTh
st BC ¢ MaccoBbIM mapasien3mMoM.

40.  Macmtabupyemslit korepeHTHBIN nHTEpdeiic SCI.

41. Tuner myneTunponeccopubix OC, moaens MmynsTunpoueccopaon OC ¢ HHAUBUIYAIBHOU

OC ang xaxaoro mpoueccopa, MOAENb aCUMMETPUUYHON MyJnbTurporeccopHoit OC «xo3suH-
MOAYUHEHHBINY», MOJIETh CAMMETPUYHON MysbTHIIpotieccopron OC.



42.  IlnanupoBaHHE BPEMEHH MYJIbTUIIPOIIECCOPA JJIsi HECBS3AaHHBIX MPOLIECCOB, POJICTBEHHOE
IIJIaHUPOBAHUE.

43.  IlnanupoBaHHWEe BPEMEHH MYJIBTHIPOIECCOpPA IJI CBSI3aHHBIX TMPOIECCOB, OpHUTagHOE
IJIaHUPOBAHUE.

44.  KommynukanuonHoe mnporpammuoe obecneuenue (I10) ypoBus mnosb3oBatens; I[1O,
OCHOBaHHOE Ha mepenaye coobmenuii; [10, ocHOBaHHOE Ha yaalleHHOM BbI30Be mporeayp; 110,
OCHOBaHHOE€ Ha pacIpe/ielIeHHON aMsATH COBMECTHOIO JIOCTYIIA.

45. CpenctBa B3aumojerictBus pacnpeneneHusix BC; 10, ocHoBanHoe Ha qokymenre; 110,
OCHOBaHHOEC Ha pacrmpenencHHon (ainoBoit cucreme; I10, oOcCHOBaHHOE COBMECTHO
ucnoibp3yemMbix o0bekTax; [10, ocHoBaHHOE HAa KOOPAMHALIUU.

46.  BupryanpHas  uWHPPACTPYKTypa, JOMEHHAas apXHTEKTypa  MHOTOIPOIIECCOPHBIX
BBIYHMCIIUTENIbHBIX CUCTEM, CUCTEMHbIE U TPUKIaAHbIe pa3neinsl BC.

47.  Pasnenenue BC Ha Ki1acchl NPUIIOKEHUH.

48. [IpuMeHeHHsT TEXHOJOTMH BHUpPTyalnu3auuu: pa3pabotka u  TectupoBanue I10O;
MOJICTTMPOBAHUE PA0OTHI pPEATbHBIX CHCTEM Ha HCCIEAOBATEIbCKUX CTEHIAX; KOHCOJIWIAIUS
CEPBEPOB C LIETBIO MOBBIIMIEHUS 3PPEKTUBHOCTH UCTIONB30BAHMS 000PYIOBAHUS; KOHCOIU AU
CEpPBEPOB B paMKax peHIeHUs 3a7a4 MOJIEPKKUA YHACIEOBAaHHBIX MPHIIOKEHUH; 1EeMOHCTpaIus
u u3ydeHue HoBoro I[1O; pasBepTbiBanue u oOHOBieHHe npukiagHoro I[1O B ycnoBusx
JercTBYIOMUX MH(MOpMAMOHHBIX cucteM; pabora Ha IIK ¢ pasHopoaHbIMU OmnepanmOHHBIMU
cpenamu.

HNudopmanus o pa3padoTunkax

Cymenko Cepreit IlerpoBud, a-p TexH. Hayk, mpodeccop, UIIMKH, 3aBemyromuii
kadeapoi



