MOCKOBCKHUM FOCYI[APCTBEHHLIFI YHUBEPCUTET
umenu M.B. TJOMOHOCOBA

(I)aKyJIbTeT BbIYMCJINTEIbHOH MATEMATHKH U Kl/lﬁepHETI/IKI/I

ITPOT'PAMMA

BCTYNHMTEJIbHOI0 3K3aMeHA B ACIUPAHTYPY
no HanpapJieHUu0 09.06.01 — undopmaTka M BLIYUCIUTEIbHASA
TeXHHUKA,

HanpaBJjeHHocThb 05.13.18 — «xMaTemaTH4Yeckoe MO/1eJIUPOBaAHNE,
YHUCJIEHHbIE METObl U KOMILJIEKCHI IPOTrpaMM»

Ot 2K3aMeHymomerocs: TpeOyeTcs: 3HaHWe Marepuana, MPeayCMOTPEHHOTO B
oOIel W JOTMOJHUTEIBHOW YacTSIX; YMEHHE KPaTKO W3JI0XKHUTh COJIEpP KaHHE
paboThI, TIPEACTABICHHOW B KadecTBe pedepara, W BIAJCHHE BCEM KPyroMm
BOIIPOCOB CBSI3aHHBIX C Y3KOM 00J1aCThIO, K KOTOPOU OTHOCUTCS pedepar.

1. O0umIas 4acThb.

1. HenpepbiBHbIE (DYHKIIMM OJHOW TMEPEMEHHOW M WX CBOMCTBA. PaBHOMepHas
HETMPEPHIBHOCTh. PaBHOCTENEHHAsT HEMPEPHIBHOCTh CEMENCTBA  (DYHKIIHIA.
Teopema Apuena.

2. Oynknuu  MHOTHX TiepeMeHHbIX. [lomapii  muddepennuan, u  ero
reoMeTpudeckuii cMbici. Jloctarouneie ycnoBus aud@epeHIMpyeMOCTH.
I'paguenr.

3. Ompenenennplii  uHTErpan. VHTErpupyeMOCTh HENPEpPhIBHON  (YHKIUU.
IlepBooOpasnas HempepbiBHON  (yHKIUU. [IpubamkeHHOE BBIYHCICHHC
ONpEeNeNICHHbIX MHTerpayioB. @opmyinbl Tpanenuid U CHMIICOHA, OUEHKHU
norpewHocrei. [lonstre o merone ['aycca.

4. Yucnoseie psaabl. Cxoaumocth panoB. Kpurepuit Komm. Jlocratounbie
npusHaku cxoaumoctu (Komru, Jlenam6epa, nnrerpanbHbii, JleOuuma).

5. AOcontoTHasT W yCIOBHas CcXOAMMOCTh psana. CBoiicTBa aOCOIIOTHO
cxoasamuxcess psanoB. llepecranoBka wieHoB pspa. Teopema Pumana.
YMHOXKEHHUE PSIOB.

6. Psaasl u mocnenoBaTenbHOCTH QyHKIMA. PaBHOMepHas cxogumocTs. [Ipu3nak
Beiiepmtpacca. CBolicTBa paBHOMEPHO CXOJSIIMXCS PAJIOB (HEMPEPHIBHOCTD
CYMMBbI, TIOWIEHHOE UHTETpUpOBaHue U TudpepeHIrmpoBanme).



7. CoOCTBeHHBIE W HECOOCTBEHHBIE WHTErPAJbl, 3aBHUCSAIINE OT Iapamerpa.
PaBHOMEpHas CXOOMMOCTH 0 MapaMeTpaM U ee npusHaku. HempepbIBHOCTS,
UMHTETpUpoBaHue U 1udepeHIpoBaHue HHTETPAJIOB 110 TapaMeTpy.

8. Mepa mHoxectBa. M3mepumbie ¢pynkiuu. Uuterpan Jlebera u ero ocHOBHbBIE
CBOMCTBA.

9. Crenennble psiabl B JACHCTBUTEIBHOM W KOMIUIEKCHOM oOmactu. Panmyc
cxonumoct. Teopema Komm-Anamapa. Teopema AoOensa. CBoiicTBa
CTENIEHHBIX PS/IOB (MMOWICHHOE HHTETpUpoBaHue W auddepeHITMpOBaHIE).
Paznoxenue ameMeHTapHbIX (PYHKITHH.

10.OyHKIIMHN KOMIUJIEKCHOrO  TiepeMeHHoro.  YcnoBus  Komm-Pumana.
I'eomerpruecknil CMbICII apryMeHTa U MOJYJIsl IIPOU3BOIHOM.
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11.9nemenTapHble (QYyHKIMU KOMIUJIEKCHOTO IMEepeMeHHoro z", e, 2id’
ez +

JaBaeMble MMM KOHQOpMHbIE oToOpaxeHus. llpocreiiime MHOro3HayHbIe

(ynkuum z, Ln(z).

12.Teopema Komu o0 uHTerpase mo 3aMKHyTOoMy KOHTYypy. MHterpan Komm.
Psan Teunnopa.

13.Psn Jlopana. Ilomoc u cymiecTtBeHHO ocoOas Todka. Beruersl. OcHOBHas
TeopeMa O BBIYETaX U €€ MPUMCHCHHE.

14 Jluneitnble npeoOpazoBanus. Ksaapatuunesie ¢opmbl. [lpuBenenue ux
KAaHOHUYECKOMY BHJly JIMHEHHBIMM NpPeoOpa3oBaHUSIMU B KOMILIEKCHOH U
NEeUCTBUTEIBHOM 00J1acTAX. 3aKOH HHEPIIHUH.

15.JIuneliHas 3aBUCUMOCTh M HE3aBHCUMOCTb BEKTOpPOB. PaHr wmaTpuisl.
Cucrembl JUHEHHBIX alreOpanyeckux ypaBHEHUHM, Teopema Kponekepa-
Kanennu. OO01iee pelieHre cucTeMbl JIMHEHHBIX alre0pandyeckux ypaBHEHUMN.

16. OproronambHble TpeoOpa3oBaHUS B EBKJIHIOBOM IPOCTPAHCTBE W
OpTOroHabHbIe MaTpUIlbl. CBOMCTBA OPTOrOHANIBHBIX MATPHII.

17.XapakTepuCTUYECKU MHOTOWIECH JIMHEWHOTO TPEeoOpa3oBaHUs BEKTOPHOTO
npoctpancTBa. COOCTBEHHBIE YHWCIa W COOCTBEHHBIE BEKTOpHI. CBOMCTBa
COOCTBEHHBIX YHCEIl U BEKTOPOB CUMMETpUUecKux matpuil. [lonarue o merome
OPTOTOHAJBHBIX BpAIIEHUN pEHICHUS TMOJHOW MPOOJIEeMbl COOCTBEHHBIX
3HAYCHUU.

18.UrepannoHHbie METOIBI pelieHust ypaBHeHust f(x)=0 (xopm, Herorona).
[TpuHIUTT CKATBIX OTOOpPAXEHUW B TOJHBIX METPUUYECKHX MPOCTPAHCTBAX H
€ro NMprUMeHEHUE.



19.JIuneiinpie omeparopbl, HOpMa JHUHEHHOro omneparopa. MrepanuoHHbIe
METOJIbl PEIICHUsI CHUCTEM JIMHEMHBIX aireOpandecKux ypaBHEHUH (METObI
IIPOCTOM UTEPALMH U 3EUAEIIA).

20.I'unp0epToBO mpocTpaHcTBO. JIMHelHble W OuMHEHHbIE (YHKIMOHAIBI B
rUJILOEPTOBOM IpOCTpaHcTBe. JIMHEHbIe ypaBHEHHS C BIIOJIHE HETPEPHIBHBIM
OIIEPATOPOM.

21.Nurerpanbuble ypaBHeHus: @pearonbma 2-oro poaa. Teopema dpearonbma.
HHTerpanbHble YPaBHEHHSI C CAMMETPUYHBIM SIIPOM.

22.0OpTtoroHanbHble cucTeMbl QyHKIUN. Psapl dypbe Mo OpTOrOHATBLHON CUCTEME
dbynkuii, HepaBeHCTBO beccens, cxomumocTh psga Dypwe. JloctaTouHble
YCJIOBUSI PAaBHOMEPHOW CXOAUMOCTHU PAL0B DPypbe IO TPUTOHOMETPUUECKOU
cuctemMe  ¢GyHKIUH. BausHue rhHagkocTd  (PYHKIMM  Ha  TOPSAIOK
kod(urmentoB Dypne.

23.TeopeMa CyIIeCTBOBaHHUS M E€IUHCTBEHHOCTH pelieHus 3anauu Kommm s
YpaBHEHUS, CUCTEMbl YpPABHEHUM IMEPBOTO MOPSAKA W YPABHEHUS N-OTO
MOPSIKA.

24 . Jluneiinpie  nuddepeHnrabHBIE YpPaBHEHHS N-0ro Tmopsijaka. JIuHelHoe
OJHOPOJIHOE YpPaBHEHHUE. JIlunerinas HE3aBUCUMOCTb (GyHKIUH.
dynaameHTalnbHas cuctema pemeHuil. Omnpenenutens Bponckoro. OOriee
pelIeHne HEOJHOPOIHOIO YPAaBHEHUS.

25.JluneiiHbie 0OBIKHOBEHHBIE NU(depeHIIMATbHBIE YPAaBHEHUSI C MOCTOSTHHBIMU
ko3 unrieHTaMu (0OHOPOAHBIE U HEOTHOPOJIHBIE).

26.Y cToiunBOCTh 1O JISTIyHOBY pellleHHi OOBIKHOBEHHBIX AuddepeHIInaTbHbIX
ypaBHeHHM. Teopema 00 yCTOMYMBOCTH IO MEepBOMY NpuOIMKeHuto. Bropoi
meton JIsmyHosa.

27 .Ilpocreiiiias 3amaya BapUALMOHHOTO MCUMCIEHUs. YpaBHEHHE Oilnepa.
Bapuanuonnas 3a/aya C MOABMKHBIMU KOHIIAMHU. YcnoBus
TPaHCBEPCATBHOCTH.

28.I'pagueHTHBIE METOIBI MIOMCKA IKCTPEMYMA.

29.®opmManu3anus NOHATHS —anropuTMa (MamuHbl ThIOpHUHTA, HOPMAJIbHBIC
anropuT™Mbl MapkoBa). AJITOpUTMUYECKAsi HEPA3PELIUMOCTb.

30. CtpyKTypa 1 COCTaB BBIUUCIUTENHHONU CUCTEMBI (ammaparypa + mporpaMMHOe
obOecrieuenue). Duzmyeckue U BUPTyaJdbHBIE pECypchl. YTpaBlieHUE
pecypcaMu B BBIYMCIHMTENIbHOM  cucteMe. [loTokm  yrmpaBisromen
nH(}OpMAIMU U TaHHBIX B BRIYUCIUTENBHOU cucTeme. [Ipobiemsl nucbananca
MIPOU3BOIUTEILHOCTH KOMIIOHEHTOB BEIYMCIUTEIBHON CUCTEMBI U allllapaTHO-
MPOTPaMMHBIE  PEIICHUS, NPEAHA3HAUYCHHBIC [JIs1 CIVIQXKUBAHHUS  3TOTO



nucOananca. KemmpoBanue MHPOPMAIIMOHHBIX MOTOKOB B BBIYHCIUTEIHHON
CUCTEME.

31. ApxuTeKTypa MHOTOMNPOLECCOPHBIX BBIYUCIUTENBHBIX cucTeM. ['padopas
MOJENb NPEICTABICHUS MMapauIeIbHBIX aarOpuTMOB. [IprHIMIBI TOCTPOEHUS
napajyieIbHbIX MPOrpaMM C HUCIOJb30BaHueM TexHosioruid MPI u OpenMP.
ITokazarenu kayecTBa mMapajlieIbHBIX @POrpaMM. 3akOH Amjana, €ro
CJIEICTBUA.

32. OnepalMOHHbIE CHUCTEMBI, OCHOBHbIE (YHKUIMU. THUIBI OMEPALMOHHBIX
cucteM. OpraHu3anus YHOpaBJI€HUS W B3aUMOJCHCTBUS IPOLIECCOB B
OnepanmonHoid  cucreme. Mopenn HW CpeAcTBa  CHHXPOHU3ALMM.
IIporpammupoBaHre B3aMMOJEUCTBYIOINX MPOLEccoB. Moenu Oprann3annu
u ynpasiienus O3Y.

33.IMapamurmel  mporpammupoBaHusi  (QyHKIMOHANIbHOE,  HUMIIEPATHUBHOE,
00BEKTHO-OPUEHTUPOBAHHOE MPOIPAMMHUPOBAHUE).

34.ba3zbl  gaHHbIX. OCHOBHBIC TOHATHS PEJISLIMOHHON MOJEIN  JIaHHBIX.
Pensumonnas anre6pa. Cpencta si3pika 3ampocoB SQL.

35.®yukiuu  anreOpel jgorukd. Peammzamms ux ¢opmynamu. CoBepiieHHas
IU3BIOHKTUBHASI HOpMalibHas hopMa.

36.Cxembl U3 (PYHKIIMOHAJIBHBIX 3JEMEHTOB M MPOCTEHUIINE aIrOpPUTMbl HUX
cuHTe3a. OLeHKa CII0KHOCTH CXeM, IoJydaeMblx o Meroay LllenHoHa.
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1.

2. lonoJTHUTEeIbHAS YaCTh.

MaremaTuueckue MOJEIH, MPHUBOIALINE K OOBIKHOBEHHBIM U depeHiu-
anpHBIM ypaBHEeHUsM. 3anada Komm u kpaeBast 3agada. UnciaeHHbIE METOIBI
peleHnst OOBIKHOBEHHBIX TU(depeHIINATbHBIX YPaBHCHUI.

3ajaun, TPUBOISIINE K YPABHEHHUSIM THIEPOOIMIECKOT0, MapadOInIECcKOTo U
AJUIMIITUYECKOTO TUIIOB. MaTeMaTuyecKrue MOCTAaHOBKM OCHOBHBIX 3ajad s
ATUX YpPaBHEHUM.

IloHATHE KOPPEKTHOCTH TOCTAHOBKM KpaeBbIX 3a4ad Uil YPaBHEHUH
Martematnueckoit gusuku. I[lpumep Anamapa. HekoppekTHO MOCTaBlI€HHBIE
3a1a4M, METOJI PETrYJIAPU3ALIAH.

OcHOBHbBIE MOHSTUSA TEOPUU PA3HOCTHBIX CXEM: CXOAMMOCTb, YCTOMYHUBOCTD,
annpokcumanus. [IpuHIUN KOHCEPBATUBHOCTU IIPU MOCTPOECHUM PA3HOCTHBIX
ypaBHEHUI. Pa3HOCTHBIE CXEMBI IJIsI YPaBHEHUS TEILIONPOBOJIHOCTH.

JIMTEPATYPA

TuxonoB A.H., Apcenun B.Sl., MeToasl pelieHus: HEKOPPEKTHBIX 3aj1ad.

M.: Hayka, 1979.

2. TuxonoB A.H., Camapckuii A.A. YpaBHeHHs: MaTeMaTHYecKon pusuku. M.:
Hayka 2004.

3. Bnagumupos B.B. YpaBuenus marematnueckoit ¢puszuku. M.: Hayka 1988.
4, Camapckuit A.A. Teopus pasHocTHbIx cxeM. M.: Hayka 1978.



	МОСКОВСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ
	имени М.В. ЛОМОНОСОВА
	Факультет вычислительной математики и кибернетики
	ПРОГРАММА
	вступительного экзамена в аспирантуру
	1. Общая часть.
	ЛИТЕРАТУРА

