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I_le.nb H 3212491 BCTYINHTE/IBHOI'O 3K3aM€EHa

BerynuTenbHBIe UCTIBITAHUSA MPU NPHEMe Ha 00y4YeHHE M0 Mporpamme noj-
FOTOBKM HAay4HBIX U Hayqno—ne,.uaromqecxux KaJpoOB B aclupaHType (GopMupy-
IOTCS Ha OCHOBE (peliepabHbIX rocyIapCTBEHHBIX 00pa30BaTelibHBIX CTaHIapTOB
BeiciIero obpasosanus no nporpammam YI'CH 1.2 KoMnerorepHble HayK¥ U WH-
dbopmaruka.

buner BCTYNHUTENBHOrO 3K3aMEHa BKJIIOYAeT TPH BOMNPpOca, B3ATHIX M3 pa3-
HBIX pa3zenoB Hactoslen [IporpamMMmel.

BerynuTenbHBIE UCTIBITAHUS B aCIIUPAHTYPY MPOBOAATCS B (POPME YCTHOIO
KOMILJIEKCHOIO 3K3aMeHa.

Ilenb 3K3aMeHa — OMpeNeIUTh FOTOBHOCTh U BO3MOXKHOCTh JIMLA, MOCTY-
NAKOLLEro B aCMUPAHTYpPY, OCBOUTH BbIOPaHHYIO [IPOrpaMmy.

OcHoBHbIe 3a124M JK3aMeHa:

* IPOBEPKA YPOBHS 3HAHUH NPETEHICHTA;

* OrpejieJieHHe CKIIOHHOCTH K HayYHO-UCCIIe10BaTeIbCKOH eI Te/IbHOCTH;

* BBISICHEHHE MOTHBOB TNOCTYIUIEHUS B aCIIUPAHTYPY;

* Onpe/ie/ieHHe YPOBHS HAy4YHbIX HHTEPECOB;

* onpejieJieHUe YPOBHS HayYHO-TEXHUYECKOH 3pyAULIUU [TPEeTeHIeHTa.
OpHeHTHPOBOYHAs NTPOJODKUTENIBHOCTD 3K3aMeHa — 45 MUH.

B xone BCTynuTeNbHBIX UCTIBITAHUM MOCTYTAIOLIMH I0JDKEH NT0Ka3aTh:

* 3HaHHE TEOPETHYECKUX OCHOB JMCLHMIUIMH OakanaBpHarta (Crenuanurera), Maru-
CTpaTyphl 110 COOTBETCTBYIOLIEMY HAIPABIICHHIO;

* BIaJIeHHE CNEeLHaIbHOM npodeccHoHaIbHON TEPMUHOJIOTHEH U JIEKCHKOM;

* YMEHHE ONEePUPOBATh CCHUIKAMHM Ha COOTBETCTBYIOLIME MOJIOXKEHHUS B y4eOHOU U
HAY4YHOM JUTEpaType;

* BJIaJICHUE KYJbTYPOH MBILLICHHUS, CIIOCOOHOCTh B ITUCBMEHHON M YCTHOM peuH
MPaBUIBLHO OQOPMIISTH €ro pe3ysibTaThl;

* yMEHHE MOCTaBUTh LieJb U cOpPMYIMPOBATh 3a/lauyi, CBSI3aHHbIE C peau3aluen
npodecCUOHANBHBIX QYHKLHM.

Pe3ynpTaThl BCTYNUTENbHBIX UCIBITAHWI OLEHUBAKOTCS 0 NATHOALILHOH
mKase.

OueHka ornpeensieTcsi Kak cpeHuid 0a, BbICTaBIeHHbINH IK3aMeHATOPaMH

BO BpE€Ms 3K3aMcHa.




KpuTepHuu oueHKH pe3ybTaTOB KOMIUIEKCHOIO 3K3aMeHa B aClUpaHTypy
5 (OTauy4HO)

[Tonubiit 6e301MO0YHBIH OTBET, B TOM YUCJIE HA AOMOJHHUTEIbHBIE BONPOCH] YJle-
HOB 3K3aMeHAaIlMOHHOM komuccuH. [loctynaromuii A0JDKEH MpaBMIIBHO OIpee-
JSITh TIOHSITUSL U KaTErOPUM, BBISBISATH OCHOBHBIE TEHIEHILIMM WM MPOTHBOPEYHS,
CBOOOHO OPHEHTHPOBATLCS B TEOPETUYECKOM U NMPAKTHYECKOM MaTepHalle.

4 (Xopowo)

[IpaBuiIbHBIE U IOCTATOYHO TOJIHBIE, HE CoJepiKalliie OMMOOK U yImyLeH!i OTBe-
Thl. OlileHKa MOXKeT OBITh CHH)KEHA B Clly4ae 3aTpyAHEHUH CTy[EHTa [P OTBETE Ha
JIOTIOTHUTEIbHBIE BOMIPOCHI YIEHOB 3K3aMeHAllMOHHOH komuccuu. IIpu orsere J1o-
NYLIEHBI OT/JEIbHbIE HECYIIECTBEHHBIE OIUOKH.

3 (YaoBiieTBOpPHTEIBHO)

HeocTaTo4YHO MOJIHBIN 00BEM OTBETOB, HAJIMYHE OLUMOOK M HEKOTOPBIX MPOOEIIoB
B 3HAHMSX. .

2 (HeynoB/1eTBOpHTEJIBHO)

Henonueiéi 06beM OTBETOB, HaM4He OLIMOOK U NMPOOEIOB B 3HAHUSX WIIH OTCYT-
CTBHE HEOOXOAMMBIX 3HAHUIA.

IIpu BeICTaBIICHWM UTOrOBOHM OLIEHKH Ha BCTYMHUTEIBHOM 3K3aMEHE B acnu-
PaHTYpy IO CHeLHaJbHOM JUCUHUILUIMHE YUYUTHIBAIOTCS pe3yJIbTaThl cobece0BaHus
10 TeMaTUKe IpeICTaBIeHHOro pedepara, KOTOpbIA OTpakxaeT COOCTBEHHbIE Ha-
YUHbIE MHTEpECHI MOCTYNAIIEero U NpeanojaraeMoe HamnpasjIeHUe Hay4YHbIX HC-

clleZJIoBaHUi B rpoliecce 00y4eHus B aCIIUPaHTYpe.




Pazgen 1. MaTtemaTH4YecKHe METO/bI.

JuddepeHunansHoe HCHUCIeHHe (YHKLIHH OJHOrO MepeMeHHOro u ¢yHk-
MM MHOTMX nepemeHHbIX. @opmyna Teitnopa. MccnenoBanue ynkumii. Murep-
nojMpoBanue QyHKIMM (MHTEPNOISLUUOHHBIE MHOTOYJIEHBI, IOIPELIHOCTh HHTEp-
TIOJIALIMH, UHTEPIIOISALMS CTIIaiHAMHE ).

YucnenHoe adddepeHupoBaHie U YUCIEHHOe UHTErpupoBaHue (aJropuT-
MbI ¥ TIOTPELLIHOCTH).

MeTozpl pellieHHss CHCTEM JIMHEWHBIX anreOpanyeckux ypaBHEHHMH (4McC-
JIeHHbIE AJITOPUTMBI U OCOOEHHOCTH MX peaTu3alluy).

AnmnpokcuManus U uHTepnonsuus GyHkuui. MHTepnonsiiMoHHbIe MHOrO-
yeHbl. Metoa HauMeHbIIUX kBaapatoB. Crutaiinel. Ciydait MHOrOMEpHbIX (yHK-
LUHA. 3

Merombl pelieHHs] HETWHEHHBIX ypaBHEHHUH (METO/bl MOJOBHHHOTO aelie-
Husl, Xopa, Hpl0TOHa, HAa OCHOBE HHTErPUPOBAHUS B KOMIUIEKCHOM MJIOCKOCTH).

3ajauya HAX0XKAEHUS IKCTPEeMyMOB (PYHKLIMH (0JHOMEPHBIE  MHOTOMEPHbIE
3an1a4n). YKcIeHHBIE METOIbI HAXOXKACHUS IKCTPEMYMOB (DYHKIHMH.

O6bikHOBeHHBIEe auddepeniuanbubie ypaBHenus (OY). Cucremsr O/1Y.
3anaua Koum. Kpaesas 3aaua. Merozs! uncienHoro uHrerpupoBanus O/1Y.

BepositTHocTHBIe MozenH. -CitydaiiHbie COOBITHS M CllydailHbl€ BEJIWYHMHBI
OyHKIMK pacnpeneneHns, IIIOTHOCTh BEpOATHOCTH. MaTemaTuieckoe OKuIAaHKe,
nucnepeus ciydaiiHoi BenuuuHel. Moaens MonTte-Kapiio.

JlnddepeHumanpHble ypaBHEHHS B 4aCTHBIX MPOW3BOJAHBIX. THIBI ypaBHe-
HHMH B YaCTHBIX MPOM3BOMAHBIX. YpaBHEHHs MaTeMaTHuyeckod (usnku. YuciaeHHbie
METOBI PeLlIeHHs YBOJIIOLUOHHBIX YPaBHEHUH (KOHEYHO-Pa3HOCTHBIE CXEMbI, YHC-
JIEHHbIE CETKH, YCTOHYUBOCTB).

MeToabl TeOpHHM YMpaBie€HUs U OCHOBbI CHCTEMHOIO CHCTEMHOIO aHajln3a
(O630p METOLOB M AJIrOPUTMOB CTPYKTYPHO-NIAPaAMETPUUYECKOrO0 CHHTe3a U HUJEeH-
TUQHUKAIMM  CIOXHBIX CHCTEeM. TeopeTMKO-MHOXXECTBEHHbIH M TEOPETHKO-
MH(POPMALIMOHHBIN aHAJIU3 CJIIOMKHBIX CHCTEM).

MeToasl HCKYCCTBEHHOIO MHTe/UIeKTa (DKCnepTHhIE CUCTEMbI U 0a3bl 3Ha-
HUil. MammaHOoe oOydeHue, HeiipoHHbIe ceTH. [ eHeTuYecKre MeTo/bl. AreHTHBIN
MOJIXOJ).

[ToHsTHE MOrPEeUIHOCTH U MCTOYHUKU OLIMOOK B BBIYHCIIMTEIBHOM JKCIle-
pUMeHTe. Y CTOHYMBOCTH 3aJa4H.

Paspnea 2. OcHoBbl HHPOPMATHKH H BBIYHC/IHTE/IbHAA TEXHHKA.

[Tousitue undpopmauuu. CBolictBa uHpopmanuu. Mcropus pa3sBHTHSA HH-
¢bopmarrku. KonuuectBenHoe usmeperue nubopmaunu. Mndopmanms u ee usme-
penue. BepositHocTHbii noaxoa. Uudopmauus u sutponus. Popmyina lllenHona.

Mopens kananoB cBs3u. KonnyectBo HHGOpMALUU B IUCKPETHOM IOCIIE/I0-
BaTEJIbHOCTH NPU HAJIMYUH NTAMSATH.

HNHdopmaumoHHbie npoueccsl U TexHoaoruu. MadopmaTusauus: ocHOBHBIE
MOHATHSA, AUHAMKMKA HH(popMaTu3auuu obuiectsa. JluneH3uu Ha cBoboaHOE Mpo-
rpaMMHOe o0ecriedeHue, JULIEH3UH Ha MporpaMMHoOe obecriedeHHe C OTKPBITHIM
MCXOAHBIM KOZOM, KuOepnpectymienus. Poccuiickoe 3akoHOATeNbCTBO B chepe




MHGOPMATHKK ¥ BBIYMUCIIUTENbHOM TeXHUKU. Pa3bl HHPOPMALIMOHHOIO LIMKJIA ¥ UX
MOJIEJIH.

Pa3BUTHE BBIYMCIIUTEIBHOM TEXHUKH: TIOKOJIEHUS JIeMEHTHON 0a3bl BbIUUC-
JIUTEIbHOM TEXHUKH, XapaKTEPUCTHKH MUKPOIPOLIECCOpoB, Kiaccupukarus IBM,
3akoH Mypa. [lepcnekTuBbl pa3BUTHSA BBIYHUCIUTEIBHOW TEXHUKH (KBAaHTOBbIE
KOMITBIOTEPBI, MOJIEKYJISIPHBIE, OHMOOrHYEeCKHe, ONITUYECKUE MTPOIIECCOPHI).

Apudmetuka DBM. Cucremsl cuucienus. Gopmartsl npejacTaBieHus J1aH-
HbIX. PaiioBbIe CHCTEMBI. AJITOPUTMBI YIIPaBJIEHUs pecypcaMu KOMITBIOTEpa.
KonupoBanue rpaduyeckux AaHHbIX. ['paduueckre OOBEKThbI, IPUMHTUBBI U HX
aTpubyThl; nmpocTpaHcTBeHHas rpaduka. KoaupoBanue 3ByKOBOH HH(OpMAalKH.
CrpykrypupoBaHHble AaHHble. OCHOBHbBIE CTPYKTYPbI JaHHBIX.

CoBpeMeHHbIe ONepalMOHHbIe CUCTEMBI. APXUTEKTYpa, uHTEphEHCH T0Mb-
30Batelis, (ailoBas cucTema, Ipoueccsl, paboTa ¢ BHEIIHUMH YCTPOHCTBAMH.
AJIrOpUTMBI YTIPABJIEHUS pecypcaMy KOMIIbIOTEpa.

ApxuTeKTypa OINepalMOHHBIX CHCTeM (MOHOJIUTHAsl, MUKpOs/IEpHasi, MHO-
roypoBHeBasi apXUTEKTypa, BUPTyaibHble MALLIUHBI, SIAPO U BCIIOMOraTelIbHBIE MO-
ayma OC, sapo ¥ NMpUBHIIETHPOBAaHHBIM PEXUM, alnrnapaTHas 3aBUCUMOCTb, Mepe-
HOCHUMOCTb, KOHIenus noctpoenuss OC, COBMECTUMOCTh U MHOXXECTBEHHBIE MPH-
KJIaJHble CpeJibl).

[lepcoHalbHBI KOMMBIOTEpP: apXHTEKTypa M arnmnapaTHoe obecrnedyeHHe.
Mukponpoueccop. [Tamste. [IpeacraBnenue nganHeix B DBM. OnepatusHoe 3amo-
MHHamolee ycTpoicTBo. [locTosiHHOE 3amoMuHalollee YCTpOWCTBO. Perucrpsl.
Breinsis namats. CucreMHas muHa. TakToBBIN reHepaTop.

Paznen 3. [IporpaMmmupoBaHHe H YHC/IEHHBIE METO/BI.

OcHoBHble 3Tanbl pemeHust 3ana4u Ha DBM. [loHsTHe BBIYUCIHMTENIBHOIO
skcnepumenTa. [loctpoenune moznenu. Pazpaborka MeTona v alropuT™Ma pelieHus
3ajaun. [IporpammupoBanue. Otnaaka nporpammel. [loaroroBka U BBOJ MCXOX-
HbBIX JAaHHBIX.

OCHOBBI TPOEKTHPOBAaHHS W pa3pabOTKH MPOrpaMMHOro obecreyeHus.
JKu3HeHHbIM LMK nporpaMMHbIX cucTeM. [IpobGnema kauecTBa B IpOrpaMMHOM
uHxeHepun. [lexkomnosuimu, knaccuduxamnusi 6a30BbIX apXUTEKTYp. TpexcioiHas
apxuTekTypa. TecTupoBaHHe NporpaMMHOro obecrieueHusi. THIBI MM0Jb30BATEIb-
CKUX MHTep(EHCcOoB U 3Tarbl UX pa3pabOTKH.

[TapannensHble BbluucieHus. Kinaccudukauus mnapauielbHbIX BbIYMCIIH-
TeNbHBIX cucTeM. [lapannenbHble KoMnbIOTEPHI ¢ 001IeH namaTeio. CpescTsa pea-
nu3anuMu napamnenusMma. ['padpuueckue yckopurenu. TeXHOJOrHH napajiebHbIX
Beiuncnenuii: OpenMP, MPI, PVM, CUDA.

SA3b1ku Beicokoro ypoBHs (ABY). Uctopruueckoe paszsutue SABY. OcHoBHBIE
onepauuu s3bika C. Ykazarenu u onepauuu Haja HUMU. MaccuBbl. Pasmenienue
MepeMeHHBIX B MaMATH (CTaTUYeCKOe U JTUHAMHYECKOEe pacrpe/esieHue MaMsTH).
MonynbHoe nporpammupoBaHue ((yHKIMH, yKa3aTelu Ha QYyHKIHH).

O6mbexTHO-OpHeHTHpOoBaHHOe nporpammupoBanue (OOIT). O6sbexTsl. Kiac-

cel. bazoseie npuHnunel OOIL. KoHcTpykTOpsl ¥ necTpyKTophl. Buael Hacienosa-
HUSL.




Bonpochbl BCTYNHTEIBLHOIO 3K3aMeHa B aclIHPaHTypy.

Pasnen 1. MaTemaTH4ecKHe MeTOAbI.

1. JlubdepenumnanbHoe wucuuciaeHue (QyHKIUHA OIHOIO IMEPEMEHHOr0 M
¢yukuuu MHOrMX mnepemeHHbIX. @opmyna Teitnopa. MccnenoBanue QyHKIMH.
HutepnonupoBanue QyHKUUH (MHTEPNONSALHMOHHBIE MHOIOYJIEHbBI, MOrPEeMHOCTh
MHTEPIOJALNH, HHTEPTIOSLMS CrIaliHaMK).

2. Yucnennoe auddepeHUHpOoBaHHE U YUCIIEHHOE WHTErpupoBaHUE (anro-
PUTMBI M ITOTPELIHOCTH ).

3. MeToasl pelieHusi CUCTEM JIMHEHHBIX aareOpanyecKux ypaBHEHHMH (4mc-
JIEHHbIE aJITOPUTMbI U OCOOEHHOCTH UX peaTu3aliiH).

4. Annpoxkcumais ¥ UHTepnoJsiuus GyHKuui. MHTeprnonsunonHbie MHO-
rowieHbl. Meroa HamMeHbIIMX KkBanpartoB. Crnainbel. Ciyyalik MHOTNOMEPHBIX
GYHKIUHA.

5. Meroasl pellleHUs HEJIMHEWHBIX ypaBHeHHH (METO/AbI MOJOBHHHOIO [e-
neHusi, Xxopa, HeloToHa, Ha OCHOBE MHTEIPUPOBAHHUS B KOMIUIEKCHOM TIOCKOCTH).

6. 3aaua HaxXOXJAeHUsl SKCTpeMyMOB QYHKLIMH (OJHOMEPHBIE U MHOIOMEp-
Hble 3a/1a4K). YuceHHbIe METO/IbI HAXOXACHUS IKCTPEMYMOB (DyHKILIHHA.

7. O6sikHOBeHHbBIE AU depennuansubie ypasuerus (O1Y). Cucremsr O1Y.
3amaua Kowm. Kpaesas 3anaua. Metoasl unciienHoro uarerpuposanus OJ1Y.

8. BepostHocTHBIE Mozenu. CiyyaliHble COOBITHS U CITy4yaiHbIe BEJIMYUHBI.
QOyHKUMH pacnpeeNieHns, IUIOTHOCTh BEepOATHOCTU. MaTtemaTHueCcKOoe OXKHIaHHE,
aucnepcus caydaitHo# BenuunHsl. Mozaens Moure-Kapio.

9. luddepeHimanbuple ypaBHeHHsT B YaCTHBIX NMPOM3BOAHBIX. THIIBI ypaB-
HEHHH B YaCTHBIX NMPOW3BOIAHBIX. YpaBHEHUA MaTeMaTH4ecKo# ¢usuku. YucieH-
Hble METO/Ibl PellieHUs IBOJIIOLMOHHBIX YPABHEHHH (KOHEYHO-Pa3HOCTHBIE CXEMBbI,
YUCIIEHHbIE CETKH, yCTOHYMBOCTB).

10. MeToab! Teopuu ynpaBieHHS U OCHOBBI CHCTEMHOI'0 CMCTEMHOIO aHa-
mu3a (O630p MeTO/I0B M alNrOpUTMOB CTPYKTYPHO-IIApaMEeTpPUUYECKOro CHHTE3a M
UIEHTU(UKAILMA CIIOXKHBIX CHCTEM. TeopeTHKO-MHOXECTBEHHBIH U TEOpPETHUKO-
HHGOPMALMOHHBIN aHATN3 CIIOXKHBIX CHCTEM).

11. MeToabl HCKYCCTBEHHOTO MHTENIEKTa (DKCrepTHbIe CUCTeMbl M 6a3bl
3HaHUi. MalnHHOe oOy4yeHue, HelpoHHble ceTH. [ eHeTHUYeckue MeTo/bl. ATeHT-
HBIM MMOJIXO0N).

12. IloHsATHE MOrPEeIIHOCTH U UCTOYHUKH OLIMOOK B BHIYHCIHTEIBHOM IKC-
NepUMEeHTe. Y CTOMYUBOCTD 3a/1a4M.

Paznen 2. OcHoBbl HHGOPMATHKH H BHIYHCIHTE/IbHAN TEXHHKA.

1. ITousitTue uHpopmauuu. CoiicTBa uHdpopmauuu. Mictopus pasBUTHS UH-
dopmatuku. KonuyectBenHoe usmepenue uHpopmaunu. Madopmaums u ee u3me-
penue. Bepoatnocthbii noaxon. Madopmanms u sutponusa. @opmyna lllenHona.

2. Mogens kaHanoB cBsizd. KonnuecTBo nH(pOpMaLMK B JUCKPETHOM ocie-
JIOBaTEJIbHOCTH MPU HAJITMYHK [TaMSTH.

3. Mudopmanmonnsie npouecchl U TexHojoruu. MHdopmatusanus: ocHOB-
Hbl€ MOHATHS, JMHAMUKAa MH(popMaru3auuu obuiecTBa. JIMueH3uu Ha cBOOOAHOE
nporpaMmHoe o0ecrieyeHue, JULEH3UM Ha MporpaMMHoe obecriedyeHue ¢ OTKpbI-




TBIM HCXOJHBIM KOAOM, KuOeprnpecTymuieHHs. Poccuiickoe 3aKOHOAATENLCTBO B
chepe WHPOPMATHKH M BBIYUCIUTENBHOW TeXHUKH. Pa3bl MHYOPMALMOHHOIO
IIUKJIa U UX MOJIEIIH.

4. Pa3BuTHE BBIYUCIUTEILHON TEXHUKH: MOKOJEHHUS JIEMEHTHOW 0a3bl BbI-
YHCIUTENBHON TEXHHMKH, XapaKTEPUCTHKH MHKPOIPOIECCOPOB, KiIacCH(pHKalus
OBM, 3akoH Mypa. [lepcrieKTHBBI pa3BUTHSI BBIYHCIUTENBHOM TEXHUKH (KBaHTO-
BbI€ KOMITbIOTEPBI, MOJIEKYJISIpHbIE, OHOIOrHUeCKHe, ONITHYECKHE IPOLIECCOPBI).

5. Apudmeruka IBM. Cucremsl cuucieHus. Dopmarsl NpeacTaBleHUs
naHHbIX. DaiiioBbie CUCTEMBI. AJITOPUTMBI YIIPABJIEHUSI pECYpPCaMU KOMITbIOTEpa.
KonupoBanue rpadpudveckux aaHHbixX. ['paduyeckue oOBEKTbI, IPHMHTHBBI H HX
aTpuOyThI; MpocTpaHCTBeHHas rpaduka. KomupoBanue 3BYKOBOW HH(OpMALH.
CrpykTypupoBaHHbie NaHHble. OCHOBHBIE CTPYKTYPBI JaHHBIX.

6. CoBpeMeHHbIE OIEpAalMOHHBIE CHUCTEMBI. APXUTEKTYpa, HHTepGhEHCH
nonb3oBatens, ¢aiiioBas cucrema, NMpolecchl, paboTa ¢ BHELIHUMH yCTpPOWCTBa-
MHU. AJITOPUTMBI YIIPABJIEHUS peCypcaMy KOMITbIOTEpA.

7. ApXUTEKTypa ONEpallMOHHBIX CHCTEM (MOHOJIMTHAs, MHKpOsJAepHas,
MHOrOypOBHEBasi apXUTEKTYypa, BUPTyallbHble MALUUHEI, AAPO H BCIIOMOraTe/lbHbIe
moaynu OC, si1po ¥ NMpUBUIETMPOBAHHBINA PEXUM, arnmnaparHas 3aBMCUMOCTb, Ie-
peHOCHMMOCTb, KoHIenus noctpoeHuss OC, cOBMECTUMOCTb U MHOXKECTBEHHBIE
MPUKIIAJAHbIE CPE/IbI).

8. IlepcoHanbHBIN KOMIBIOTEP: apXUTEKTypa M ammnapaTHoe obecrneuyeHue.
Muxkponpoueccop. ITamsrte. [Ipeacrapnenne nannbix B 9BM. OneparusHoe 3arno-
MHHawlee yctpoicTtBo. [locTosHHOe 3amomHHalolee YCTpPOWCTBO. Perucrpel.
Buewmnsis namsate. CucreMHas mivHa. TakTOBBIM reHepaTop.

Paznen 3. [IlporpammupoBalne U YHC/IEHHbIE METOABbI.

1. OcHoBHBI€ 3Tansl pewieHus 3a1a4u Ha DBM. IToHsiTHe BBIYUCIUTEIILHOIO
skcnepumenTa. [Toctpoenue mozenu. Paspaborka MeTona ¥ ajJropuT™Ma pelieHus
3anaun. [IporpammupoBanue. Otnanka nporpammbl. [loaroroska W BBOA HCXOJI-
HbBIX JaHHBIX.

2. OCHOBBI MPOEKTUPOBaHUS U Pa3pabOTKH MPOrpaMMHOro obecrevyeHus.
Ju3HeHHbI UMK nporpaMMHBIX cucTeM. [IpoOnema kauecTBa B mporpaMMHOH
UHXKeHepHHd. JleKoOMIOo3ULIuY, KinaccupuKalus 6a30BbIX apXUTEKTYyp. TpexcioiHas
apxurekTypa. TecTUpoBaHHe NMporpaMMHOro obdecrieueHusi. TUIbI MOJIb30BATE b=
CKUX UHTepdeicoB U 3Tamnbl UX pa3paboTKu.

3. INapannensHele BhruMcaeHus. Knaccubukauus napasienbHbIX BbIYHCIIH-
TeNbHBIX cucTeM. [lapaniensHble KOMIBIOTEPH! ¢ 001el namaTeio. CpeacTsa pea-
nu3aumMy napannenusma. ['padpuueckue yckopurenu. TexHONOruu napaieibHbIX
Beruucienuii: OpenMP, MPI, PVM, CUDA.

4. S13p1ku BbIcOKOTO ypoBHs (ABY). UcTtopuueckoe passurtue SIBY. OcHos-
Hble onepauuy s3bika C. Yka3arenu u onepauuu Haja HAMU. Maccusbl. Pazmenie-
HHE NEePEeMEeHHBIX B NaMATH (CTaTUYEeCKOe U IMHAMUYECKOE paclipe/iejieHHe Mmamsi-
TH). MozyisHOE nmporpaMMupoBaHue (PyHKIUH, yKa3aTeau Ha QYHKLUH).

5. ObmbekTHO-OpHeHTHpOBaHHOEe mnporpammupoBanue (OOII). OObexThI.
Knaccel. basoseie npunnunel OOIL KoncTpykTops! U AecTpyKTOpbl. Buipl Hace-
JOBaHUSI.
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. Cocuun, B. B. Beenienue B napajuiesibHbie BbIYUCIICHHs : yueOHOe nocobue
/ B. B. Cocuun, I1. B. Banakmmun. — Cankr-Ilerep6ypr : HUY UTMO,
2015. -5l c.

. Camapckuii, A. A. Maremarudeckoe moaenuposanue: Huaen. Metonbl.
ITpumeps! : Monorpadus / A. A. Camapckuii, A. I1. Muxaiinos. — 2-e u3f.
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u3J., ctep. — Mocksa : Beiciias mxosna, 2009. — 295 c.

. Cna6uos, B. JI. Yucnennsie Metozsl / B. JI. CnabHoB. — 3-e u3a., cTep. —
Cankr-IletepOypr : Jlans, 2024. — 392 c.

. baxsanos, H. C. Yucnennsle meroas! : yyeOnuk / H. C. baxsanos, H. I1.
XKunxos, I'. M. KoGenskoB. — 9-e u3a. — Mocksa : Jlaboparopust 3HaHHH,

2020. — 636 c.

. boraués, K. HO. OcHOBBI napauieJIbHOr0 MPOrpaMMHPOBaHUs : yueOHOe 1o-
cobue / K. FO. boraués. — 4-e u3n. — Mocksa : JlaGopatopus 3HaHuUH,
2020. — 345 c.

. Bacunbes, ®@. [1. MeToapl ONTUMHM3aLUK : Y4eOHUK U MPAKTUKYM JUISL BY30B
/ ®@. Il. Bacunbes, M. M. Iloranos, b. A. bynak, JI. A. Aprembesa ; 1oj pe-
nakuueit ®. I1. BacunseBa. — Mocksa : U3matensctBo FOpaiit, 2025. —
375¢.

. BoeBoauH, B.B. IlapannenbHbie BeryucieHus : Yueb. nocodbue Juist CTyAeH-
TOB By30B, oOy4arommxcsi no HanpasieHuto 510200 «IIpuknagnas marema-
tHKa 1 uHpopmatrka» / B.B. Boesoaun, Bi.B. BoeBogun. — Hayu. uzn. —
CII6. : BXB-IletepOypr, 2002. — 599 c.

. Kanmutkun H.H. Yncnennsie MeTonsl yueOHOe rocodue s CTYZAE€HTOB yHH-
BEPCUTOB M BBICIIMX TeXHHYECKHX yueOHbIX 3aBeneHuit / H.H. Kanutkun;
noa pen. A.A. Camapckoro. — 2-e usa.. — Cankrt-Ilerepbypr : bBXB-
[letepOypr, 2013. — 586 c.

10. Camapckuit A. A. BBeneHue B UMCIeHHbIE METObI y4eb. nocobue /s By-

308/ A. A. Camapckuii; Mock. roc. yH-T uM. M. B. JlomonocoBa. — M3x. 3-
e, crep.. — CII6. : Jlans, 2005. — 288 c.

11. Camapckuii, A. A. BBeieH1e B TEOPHIO Pa3HOCTHBIX CXeM : y4ebd. nocobdue /

A. A. Camapckuii. — Mockgsa : Hayka, 1971. — 552 c.

12. Tuxonos, A. H. YpaBHeHus marematiuueckoi pusuku : Yueb. mis cryneH-

T0B ¢u3.-mar. crneu. yH-toB / A.H. Tuxonos, A.A. Camapckuit; MI'Y um.
M.B. JlomonocoBa. — 7-e u3n. — Mocksa : U3a-Bo MI'Y, Hayka, 2004. —
798 c.

13. Anekcees, A.Il. Uudopmaruka 2015 [Tekcr] : yue6Hoe mocobue / A. IL

AnexceeB. — Mocksa : COJIOH-IIpecc, 2015.

14. Ky3unenos, E. M. Uadopmaruka : yuebnuk / E. M. Ky3nenos. — Camapa :

[MT"YTH, 2023. - 450 c.




15. 3emnsnasi, E. B. BBenenue B napamiensHoe NporpaMMUpOBaHKe Ha OCHOBE
texHonoruit MPI u OpenMP : y4ye6Hoe nocodue / E. B. 3emnsnas, M. B.
Bamamun. — Jlyona : TocynapcrBeHHbiit yHuBepcuretr «Jlyona», 2023. —
101 c. :

16. Tanenbaym D. Apxurekrypa komnbtorepa / J. Tanen6aym, T. Ocrun; [ne-
pesoj ¢ anrumiickoro E. MarseeBa). — 6-e u3a.. — Caunxr-IlerepOypr : Ilu-
Tep, 2019. - 811 c.

17. Tanenbaym, D. CoBpemeHHble onepaunoHHsie cucteMsl [Teker] / 3. Ta-
HeHbay™m ; [nep. ¢ aurn. H. Bunbuunckuii, A. Jlamkesud]. — 3-e u3n. —
Mockga [u np.] : [Turep, 2011. - 1115 c.

18. Mumnsizes, P. III. IlapamnensHoe nporpammuposanue (MPI, OpenMP,
CUDA) : yueGHO-MeToau4deckoe nocobue / P. 11I. Munsses. — Ka3zaus :
KHUTY-KAMH, 2021. - 68 c.

19.Konuenosa, H. B. BeiuucnurenbHas MaremMaTHKa B IMpHMeEpax W 3ajaadax :
yue06. nocobue ans crya. By3oB CII6., 2009.

20.IpsixoroB, IT.H. OcHoBbl Teopun anroputmoB. — Cankrt-IlerepGypr: BXB-
ITetepOypr, 2018. — 400 c.

21.Kynarun, B. I1. MojenupoBanue cucteM : yue6Hoe nocobue / B. I1. Kyna-
ruH, JI. B. Bynuna, A. I1. TutoB. — Mocksa : PTY MUPDA, 2022.

22. bynasun JI. A. KommbioTepHoe MoaenupoBaHHe (GHU3HYECKHMX CHCTEM:
[yueGHOe nocodue] Unrennekr, 2011.

PykoBoauTens HanpasieHuUs _,
I.¢.-M.H., npodeccop A.B. Xonepckos




