MOCKOBCKHM FOCYI[APCTBEHHbeI YHUBEPCUTET
umenu M.B. TJOMOHOCOBA

(I)aKy.]'ILTET BBIYHMCJIUTEIbHOM MATEMATHKH U KﬂﬁepHeTHKH

INPOI'PAMMA

BCTYIIHTEIbHOI0 3K3aMeHA B aCIIMPAHTYPY
no HanpasJjienuo 01.06.01 — maTeMmaTuKa M MeXaHUKA,
HanpasJieHHocTb 01.01.09 — «nuckperHasi MaTeMaTUKA U
MaTeMaTu4eckasi KUOepHeTHKA»

OT sK3aMeHyrolIerocs: TpedyeTcs: 3HaHUe MaTepuana, MPeIyCMOTPEHHOTO B
oOmmeld M JOTIOJHUTEIBHOW YacTAX; YMEHHE KPaTKO H3JI0KHUTh COJCp KaHHE
paboThl, MpeACTaBIEHHOW B KadecTBe pedepara, W BIAJCHHE BCEM KPYroM
BOIIPOCOB CBSI3aHHBIX C Y3KOM 00J1aCThIO, K KOTOPOM OTHOCUTCS pedepar.

1. O01mas 4acreb.

1. HenpepbiBHbIE (PYHKIMM OJHOM MEPEMEHHOM M HMX CBOMCTBa. PaBHOMepHas
HEIMPEepPbIBHOCTh. PaBHOCTENEHHAasi HENPEpPhIBHOCTh CeMeWcTBa (PYHKIUH.
Teopema Apuena.

2. OyHKIUA MHOTUX TepeMeHHbIX. [lomHbnd  auddepeHmuan, W e€ro
reoMeTpuyYecKkuii cMmbIci. JloctaTounble yciioBus AU EpeHInpyEeMOCTH.
['panueHT.

3. OmpenenenHplii  uHTETpai. MHTErpupyeMocTs HENpephIBHOW  (YHKIIMH.
[lepBooOpa3nass HenpepblBHOM  (pyHKIMU. [lpuOnukeHHOE BBIYUCICHHE
ONpeNcIICHHBbIX HHTErpanoB. Popmyinbl Tpaneuuiik M CHMIICOHA, OLEHKH
norpemHoctei. [lonsitue o merone [Maycca.

4. Yucnoseie psgel. Cxomumocts psinoB. Kputepuit Komm. Jlocrarounsie
npuzHaku cxoaumoctu (Komm, JlenamGepa, narerpanbubliid, JleiOnuna).

5. AGcomoTHasT © yCJIOBHasg CXOAuUMOCTh psiga. CBoiicTBa aOCONIOTHO
cxogamuxcss  psagoB. llepecranoBka wuneHoB pspga. Teopema Pumana.
YMHOXKEHHE PSAIOB.

6. Psanbr u mocnenoBarensHOCTH (QyHKIMI. PaBHOMepHas cxonumocts. [IpusHak
Beiiepmtpacca. CBoiicTBa paBHOMEPHO CXOASIIUXCS PANIOB (HEMPEPBIBHOCTH
CYMMBI, TIOWIEHHOE UHTETpUpoBaHue U 1udhepeHIIIpOBaHKE).

7. CoOcTBEHHbIE M HECOOCTBEHHBIE HWHTEIrpPAJbl, 3aBUCSIIME OT IapamMerpa.
PaBHOMEpHas cxoguMOCTh MO MapaMeTpaM U €€ Mpu3Haku. HenpeppiBHOCTS,
UHTErpupoBaHue U AuQdhepeHIIupPOBaHIEe UHTETPAJIOB 10 MapaMeTpy.



8. Mepa muHoxectBa. M3mepumbie ¢pynkiuu. Muterpan Jlebera u ero oCHOBHBIE
CBOMCTBA.

9. Crenennble psAbl B JCWCTBUTEIBHOW U KOMIUIEKCHOM oOmactu. Pamumyc
cxomumoctu. Teopema Komm-Agamapa. Teopema AbGens. CpoiicTBa
CTENEHHBIX PAIOB (MOWIEHHOE HWHTErpupoBaHue U auddepeHnnpoBaHue).
PaznoxxeHue ayeMeHTapHbIX (PYHKIIUM.

10.Oynkuuu ~ KOMIUIEKCHOTO  mepeMeHHoro.  YcinoBusi — Komm-Pumana.
['eomeTpuyecknii CMBICH apryMEHTa U MOZYJIsSI IPOU3BOJHOM.

az+b
11.OnemenTapHbie (PYHKIIMUM KOMILJIEKCHOTO IEepeMeHHoro z", e, 5
ez +

naBaeMble MMHU KOH(GOpMHbIE oToOpaxkeHusa. IIpocreiiline MHOro3Ha4YHbBIE

dyskman vz, Ln(z).

12.Teopema Kommu 06 unTerpasne no 3aMkHyTomy KoHtypy. Muarerpan Komm. Psn
Tewnopa.

13.Psaa Jlopana. Ilomroc u cymectBeHHO ocobas Touka. Boraersl. OcHOBHas
TeopeMa O BbIUETax U €e MPUMEHEHHE.

14 .Jluneiinpie npeoOpazoBanus. Ksaapatuunbeie ¢opmbl. [lpuBenenue ux k
KaHOHMYECKOMY BHUJY JHUHEWHBIMH MNpPeoOpa3OBaHUSMU B KOMILJIEKCHOM U
JEeHCTBUTEILHOM 00J1acTIX. 3aKOH HHEPIIHH.

15.JIuneliHas 3aBUCUMOCTh U HE3aBUCUMOCTBH BEKTOPOB. Panr matpuiisl. Cuctemsl
JUHEWHBIX anreOpanyeckux ypaBHeHU, Teopema Kponekepa-Kanemmu. O61iee
pEelIeHrEe CUCTEMBI JIMHEHHBIX aJIreOpanvyecKuX ypaBHEHUH.

16.0OproroHanbHbie  MpeoOpa3oBaHUs B €BKIMJIOBOM  IPOCTPAHCTBE U
OpTOTOHAJbHBIC MaTPHUIIEl. CBOHCTBA OPTOTOHATLHBIX MAaTPHIIL.

17.XapakTepucTUyecKuil MHOTOUYJIEH JIMHEWMHOTO MpeoO0pa3oBaHUs BEKTOPHOIO
npocTpancTBa. COOCTBEHHBIE YMCIIa M COOCTBEHHBbIE BeKTOphl. (CBOMCTBa
COOCTBEHHBIX UHCEJI U BEKTOPOB CUMMETpHUECKUX MaTpuil. [loHsaTre o meroze
OPTOTrOHAJBHBIX BpAIICHUN pEIICHUS TMOJHOM Npo0JeMbl COOCTBEHHBIX
3HAYCHUM.

18.Uteparonnbie METOIBI pelieHust ypaBHenuss f(x)=0 (xopa, Herorona).
[TpuHIUI CKATHIX OTOOPAKEHUM B MOJHBIX METPUUYECKUX MPOCTPAHCTBAX U €TI0
pUMEHEHUE.

19.JIuneiinpie onepaTopbl, HOpMa JIMHEWHOTO onepaTopa. MtepanmoHHbIe METObI
pElIeHNs] CUCTEM JIMHEMHBIX anreOpandeckux ypaBHEHUH (METOJIbl MPOCTOU
uTepanuu u 3enaens).



20.I'unp6epToBO mpocTpaHCTBO. JIuHeWHble W OuiMHENHble (QYHKIMOHAIBI B
rUIL0epTOBOM MpOCTpaHCTBe. JIMHEHbIE ypaBHEHUS C BIIOJIHE HEMIPEPHIBHBIM
OTIepPaToOpOM.

21.Wnterpanbubie ypaBHeHHs: Ppearonbma 2-oro poxaa. Teopema Ppenroibma.
WHTerpanbHble ypaBHEHHSI C CHMMETPUYHBIM SIPOM.

22.22.OproroHaibHble cucteMbl (QyHkuuid. Psast @ypse Mo OpPTOroHaIbHOU
cucreme (QyHKIMA, HepaBeHCTBO beccens, cxomumocTth psna Dypee.
JlocTaTouHble yCIOBHA paBHOMEPHOM cxoauMmocTH psaAnoB Dypee 110
TPUTOHOMETPHUUECKON cucrteMe (QyHKIM. BiusHue rinaakocty (yHKIUM Ha
nopsaaok kKodpdunneHToB Oypee.

23.Teopema cCyliecTBOBaHUS M E€IMHCTBEHHOCTH pelieHus 3amaun Komm s
YPaBHEHMS, CHCTEMBl YPAaBHEHHW INIEPBOIO MOPANKA MW YPAaBHEHHsS N-Or0
IopsAKA.

24 Jluneiinple nuddepeHuanbHble  ypaBHEHHs Nn-0ro  mopsaka. JluxeitHoe
OJHOPOJHOE YpaBHEHMUE. JIunennas HE3aBUCUMOCTD GyHKIHA.
dyngamenranpHas cuctema pemeHui. Onpenenutens Bponckoro. Ooiiee
pelIeHre HEOJHOPOAHOTO YPaBHEHUS.

25.JIuHelinble OOBIKHOBEHHBIE NU((epeHIInaNbHbIe YpaBHEHUSI C TOCTOSHHBIMU
koddpurmenTamu (0JHOPOAHBIC U HEOTHOPOIHEIE).

26.YcroiunBocTh 10 JIAMyHOBY pelieHuil OOBIKHOBEHHBIX UG (epeHInaIbHbIX
ypaBHeHuid. Teopema 00 yCTOWYMBOCTH MO MEpBOMY NpuOMMKeHut0. Bropoi
Meto JIsamyHoBa.

27 Ilpocteifmas 3a7a4ya BapUAIMOHHOTO WCYHUCIICHUS. YpaBHEHHE Ouiepa.
Bapuanuonnas 3aj1a4a C OABUXXHBIMU KOHIIaAMH. YcaoBus
TPaHCBEPCAIBHOCTH.

28.I'pagueHTHBIC METOIBI IIOMCKA SKCTPEMYMa.

29.@opmanu3anus MOHATUS —alropuTMa (MamwHbl  ThIOpUHTa, HOpPMaJbHBIC
anroput™Mbl MapkoBa). AJITOpUTMUYECKAs] HEPA3PEIIUMOCTb.

30. CTpyKTypa ¥ COCTaB BBIUUCIUTEIHLHOW CUCTEMBI (ammaparypa + mporpaMMHOe
oOecrieuenue). @Pu3nyeckMe U  BHUPTyalbHbIE peECypchbl.  YIpaBieHUE
pecypcaMu B BBIYHUCIUTEIBHON cucTeMe. [loToku ynpasisronieid nHGOpMaIim
W JIaHHBIX B  BBIYMCIUTENBbHOM cucteMe. [IpobOimembl  aucOanaHca
MIPOU3BOMTEIIBHOCTH KOMIIOHCHTOB BBIYMCIIUTEILHON CHCTEMBI M aIlllapaTHO-
MpPOTrpaMMHBIC  PCIIEHUs, TMpeJHa3HAYEHHBbIC IS CTJIQXKHBAHUS 3TOTO
nucOamanca. KemmpoBanre WHGOPMAIIMOHHBIX MOTOKOB B BBIYHCIUTEIBHON
CUCTEME.

31. ApXUTEeKTypa MHOTOIPOIIECCOPHBIX BBIYUCIUTEIBHBIX CcHUCTeM. ['padoBas
MOJIEJIb TIPEACTABJICHUS MMAPAIUICIIBHBIX aIrOpUTMOB. [IpuHIMIBI TOCTpOCHUS



napajuiebHbIX MpPOrpaMM € HCNojiab30BaHHeM TexHosiorud MPI u OpenMP.
[loka3aTenn KayecTBa MapajuleJIbHBIX NpOrpaMm. 3akoH Ampjana, ero
CJIEICTBHUS.

32. OnepauoOHHBIC CUCTEMbI, OCHOBHBIC (DYHKITUHU. THUIIBI OTIEPAITMOHHBIX CHCTEM.
Opranuzanusi yrnpaBJIeHUSI U B3aUMOJICUCTBUSL TIpoiieccoB B OneparmoHHOMN
cuctreme. Mogenn u  cpeiacTtBa cHUHXpoHu3anuu. [IporpammupoBaHue
B3aMMO/ICHCTBYIONIUX MpolieccoB. Moenu opranu3anuu 1 ynpasieHus O3Y.

33.Ilapagurmel  mporpammupoBaHust  (PyHKIIMOHAIBHOE,  MMIIEPATUBHOE,
00BEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE).

34.ba3pl  nmaHHBIX. OCHOBHBIE TIOHATHS PENAIMOHHOW MOJEIH  JaHHBIX.
Pensiimonnas anredpa. Cpenctna si3bika 3anpocoB SQL.

35.DyHKkIMK  anredpbl JIoruku. Peamuzamus ux  dopmynamu. CoBepIrieHHas
TU3BIOHKTUBHASI HOpMalbHas opMa.

36.CxemMbl U3 (PYHKIMOHAIBbHBIX 3JEMEHTOB U MPOCTEHIINE aJrOpPUTMbI HX
cuHTe3a. OLeHKa CII0KHOCTH CXEeM, MoJTydaeMbIx o Meroay LllenHoHa.
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2. lonoJTHUTEeIbHAS YaCTh.

Bonpockl ¢yHKIIMOHAIBHOW MOJHOTEI B K -3Ha4HOM Joruke. Teopema o
nonHote s P,. Teopema Ky3HenoBa. ANroput™ pacno3HaBaHUs MOJHOTHI B

P.. Teopema Cnynenkoro.

MCTOI[BI CHUHTC3a YIPAaBAOONIUX CHCTCM. prOIHeHI/Ie JAN3BIOHKTHUBHBIX
HOPpMaJIbHBIX (I)OpM ACHMIOTOTHYECKH ONTHMAIbHBIC MCTOJbl CHHTC3a CXCM.
MGTOI[LI IMOJIYYCHUA HMKHNUX OLICHOK.

BOHpOCBI HC3aBUCUMOCTH, HCIIPOTUBOPCUUBOCTU U ,HCHYKTHBHOIZ IIOJIHOTHI HaA
IMpUMCPC NCHUCIICHUSA BBICKaBBIBaHHﬁ, TCOpCMa JCAYKIIHNH.

ABtomaTtel U MamuHbl Thlopunra. Kimaccel pexypcuBHBIX (yHKUIUN. OK-
BUBAJICHTHOCTh TMOHATHI YAaCTUYHO peKypcuBHass OGYHKIUS W (QyHKUHA,
BBIYMCIIMMAs 110 ThIOpUHTY.

JIBOMCTBEHHOCTh B 3aJjayax MaTEMATHYECKOTO MPOrpaMMHUPOBAHUS U €€ CBS3b
C TEOpHUEH UTP.

[ToHsATHE ONTUMANBHBIX CTPATETHH B UCCIEHOBAHWUM ONEPALMA U METOABI MX
oTbickaHus. HeoOxoauMbIe yClIOBHSI ONTUMAIBLHOCTH.

ManI/IIIHBIe WUI'PBI 1 MCTOJIbI X PCIICHMA.

HccnenoBanne wmogeneit '"oOopoHa-HamaneHue" U "UHCICHHBIA TOMCK
KCTpeMyma'.
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