MOCKOBCKHNU TOCYJIAPCTBEHHBIA YHUBEPCUTET
umenu M.B. JOMOHOCOBA

(I)aKy.]'IbTeT BbIYHCJIUTEJbHON MaTEMAaTUKH U KI/IﬁepHeTI/IKI/I

ITPOI'PAMMA

BCTYNHUTEJbHOTO 3JK3aMeHAa B aCIUPAHTYPY
no HanpanJjienuo 02.06.01 — komnbwTEepHbIe U HHPOPMALMOHHBbIE
HaYyKH,

HanpaBjeHHOcTh 01.01.07 — «BpIUMCIHUTENbHASI MATEMATHKA»

Or AK3aMEHYIOIIEr0Cs Tpedyercs: 3HAHUE Marepuarna,
IPEAYCMOTPEHHOrO B OOINCH M JOMOJHUTEIBHOM YacTsIX; YMEHHE KPaTKO
U3JIOKHUTH COJIEpKaHue paboThl, MPEACTaBICHHOM B KadecTBe pedepara, U
BJIaJICHUE BCEM KPYrOM BOMPOCOB CBSI3aHHBIX C Y3KOM 00JacThio, K
KOTOPOM OTHOCUTCS pedepar.

1. O0mas yacTsb.

1. HenpepbiBHbIE (YHKIMH OJHOM TEPEMEHHOW M MX CBOWCTBAa. PaBHOMepHas
HEMPEepPbIBHOCTh. PaBHOCTENEHHAass HENpPEpPhIBHOCTh CEMENCTBAa (PYHKIUU.
Teopema Apuena.

2. Oynknuu MHOTHX  TepeMeHHbiX. [lomubrii  muddepenuman, u  ero
reoMeTpuyeckuii cmbicil. JloctaTtounele ycioBus AU EpeHInpyEeMOCTH.
['panueHT.

3. Ompenenennplii  uHTerpan. HWHTErpupyeMoCTh HENPEPHIBHON  (YHKIUU.
ITepBooOpasznasi HempepbiBHOW  PyHkuuu. [IpubnamxeHHOE BBIYUCICHUE
ONpeNcIICHHbIX HHTErpanoB. Popmyinbl Tpaneuuiik M CHUMIICOHA, OLEHKH
norpemHoctei. [lonsitue o merone [Maycca.

4. Yucnoele psgel. Cxomumocth psipoB. Kputepuit Komm. JloctaTtounble
npu3Haku cxoaumoctu (Komwm, Jlenambepa, narerpanbubli, JleliOnuna).

5. AbGconroTHass W ycloBHas cxoauMmocTh psga. CBoiicTBa  aOCOIIOTHO
cxomammxcest  psapoB. llepectanoBka wieHoB pspa. Teopema Pumana.
YMHOKEHHE PSIOB.

6. Psanel m mocnenoBaTenbHOCTH (GYyHKIMH. PaBHOMepHas cxomumocth. [Ipu3Hak
Beiiepmtpacca. CBoiicTBa paBHOMEPHO CXOASIIUXCS PAJIOB (HEMPEPHIBHOCTH
CYMMBI, TIOWICHHOE MHTETpUpOBaHUE U nu(hepeHITPOBaAHHIE).

7. CoOCTBEHHbIE U HECOOCTBEHHbIE MHTErpajbl, 3aBUCALIME OT IapaMmerpa.
PaBHOMEpHast CXOAMMOCTh MO MapamMeTpaMm M ee Mpu3Haku. HempepbIBHOCTS,
UHTETpUpoBaHue u quddepeHInpoBaHIEe HHTETPAJIOB MO MTapaMeTpy.



8. Mepa muoxectBa. U3smepumsbie Gpynkiuuu. Murterpan JleGera u ero oCHOBHBIE
CBOMCTBA.

9. Cremnennble psAasl B JACHCTBUTENBHOW M KOMIUIEKCHON oOmactu. Pamumyc
cxomumoctu. Teopema Komm-Angamapa. Teopema AbGems. CoiicTBa
CTENEHHBIX PANOB (MOWIEHHOE HHTETPUpOBaHHE U JUDPepeHIIpoBaHKE).
Paznoxxenue snemMeHTapHbIX (QyHKIIUH.

10. ®yHKIMEM KOMIUIEKCHOTO  mepeMmeHHoro. Ycnosus  Komu-Pumana.
['eomeTpuyecknii CMBICH apryMEHTa U MOJYJISI HPOU3BOIHOM.

az+b
11.OnementapHble (YHKIMU KOMIUIEKCHOTO IEpEeMEHHOro z", e’, 5
ez +

naBaeMble MMH KOH(MOpPMHbIE OTOOpakeHus. IIpocTeiiiime MHOrO3HAYHbIE
dynkunm vz, Ln(z).

12.Teopema Komm 06 unTerpane no 3aMkHyromy KoHTypy. Muterpan Komm. Psn
Teiunopa.

13.Psan Jlopana. Ilomtoc u cymiecTBeHHO ocobasi Touka. Bwruersl. OcHOBHas
TEOpeMa O BhIYETaX U €€ MPUMCHCHHE.

14. Jluneitnsle mpeoOpa3oBanusa. KBaapatuunbsie ¢opmsbl. IlpuBenenue ux k
KaHOHMYECKOMY BHUJY JHMHEWHBIMH MpPeoOpa3OBaHUSIMU B KOMILJICKCHOM U
JEeUCTBUTEILHON 00J1acTX. 3aKOH HHEPIIHH.

15. JluneiiHas 3aBUCHMOCTh M HE3aBUCUMOCTb BEKTOPOB. PaHr Marpuusl.
Cuctembl JHHEHWHBIX anreOpanueckux ypaBHeHMH, Teopema Kponekepa-
Kanennmu. Ob1iee perieHre cucTeMbl JMHEHHBIX aare0panyecKux ypaBHEHHH.

16. OproronanpHple MpeoOpa3oBaHUS B E€BKIUIOBOM IMPOCTPAHCTBE U
OpTOrOHaNIbHBIE MaTpHIlbl. CBOICTBA OPTOrOHATBHBIX MATPHII.

17.XapakTepuCTUYECKU MHOTOUWICH JIMHEWHOTO MpeoOpa3oBaHUs BEKTOPHOTO
npoctpancTBa. CoOCTBeHHbIE uHuCIa M COOCTBeHHBIE BEKTOpHL. CBOMCTBA
cOOCTBEHHBIX YHCEN U BEKTOPOB CUMMeTpuueckux marpuil. [lonarue o metose
OPTOTOHAJBLHBIX BpAIICHUN peHICHUS TOJHONW TMpoOseMbl COOCTBEHHBIX
3HAYCHUM.

18.MTepanmoHHble METOABI pelieHus ypaBHeHus f(x)=0 (xopa, Herortona).
[TpuHIUT CKATBIX OTOOPAKEHUM B TIOJHBIX METPUUICCKUX TIPOCTPAHCTBAX U €TO
MIPUMEHEHHUE.

19.JIunelinble onepaTopbl, HOpMa JIMHEHHOTO ornepaTopa. MrepallmoHHble METObI
pellleHus] CUCTEM JIMHEWHBIX alreOpandyeckux ypaBHEHHM (METOJbI MPOCTOU
uTepauuu u 3enaens).



20.I'unp6epToBO mpocTpaHCTBO. JIuHelHble W OWIMHEWHbE (QYHKUHOHANBI B
ruaL0epTOBOM MpOCcTpaHCcTBe. JIMHEHHbIE ypaBHEHUS C BIIOJHE HEMPEPBHIBHBIM
OTIepPaToOpOM.

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

22.22.OproroHaibHble cucteMbl (QyHKuuid. Psast @ypse MO OpPTOrOHAIBHOU
cucteme (QyHKIMA, HepaBeHCTBO beccens, cxomumocth psna Dypee.
JlocTaTouHsle yCIOBHA paBHOMEPHOM cxoaumoctH psaAnoB Dypee 10
TPUTOHOMETPUUECKON cucTteMe (QyHKIMI. BiausHue riaaakoctd (yHKIUM Ha
nopsaaok kKodpdunneHToB Oypee.

23.Teopema cCyliecTBOBaHUS M E€IMHCTBEHHOCTH pemieHus 3agaun Komm s
YPaBHEHMS, CHCTEMBl YPABHEHHMM II€PBOr0 IIOPSAAKA W YPAaBHEHUS N-OTO
opsAKa.

24 Jlunetinpie nuddepeHanbHble  YpaBHEHHs n-0ro mopsaka. JluaeitHoe
OJHOPOJHOE YpaBHEHMUE. JIunennas HE3aBUCUMOCTD byHKIHA.
dyngamentanpHas cuctema pemieHuil. Onpenenutens Bponckoro. Oobmiee
pelIeHre HEOJHOPOAHOTO YPaBHEHUS.

25.JIunelinple OOBIKHOBEHHBIE NU((epeHnaNbHbIe YpaBHEHUSI C MOCTOSSHHBIMU
K03 duueHTamMu (0THOPOJAHBIE U HEOTHOPOIHBIE).

26.YcroiunBocTh 1o JIAMyHOBY pelieHud OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHu. Teopema 00 yCTOWYMBOCTHU MO MEpPBOMY MNpuOIMKeHuio. Bropoii
Meto JIamyHoBa.

27 Ilpocreifimas 3a7a4ya BapUAIIMOHHOTO WCYHUCIICHHUS. YpaBHEHHE Ouiepa.
Bapuannonnas 3aja4ya C OABUXKHBIMU KOHIIaMHU. YcaoBus
TPaHCBEPCAIBHOCTH.

28.I' pagueHTHBIC METOIBI IIOKMCKA SKCTPEMYMaA.

29.@opMaM3aMS IOHATHSL  aNrTOopuUT™Ma (MammHbl  ThIOpHHTa, HOpPMaIbHBIC
anroput™Mbl MapkoBa). AJITOpUTMUYECKAS] HEPA3PEIIUMOCTb.

30. CTpykTypa U COCTaB BBIUMCIUTEIHLHONW CHCTEMBI (ammapaTypa + mporpaMMHOe
obecrieueHue). Du3nueckue U  BUPTyaldbHbIE PECYPChl.  YTPABICHUE
pecypcamul B BRIYUCIUTENBHON cucteme. [loToku ympapmnstomieii nHbpopMaum
W JIaHHBIX B  BBIYUCIUTENBbHOM  cucteme. I[lpobOiembl  aucOanaHca
MIPOU3BOAUTEILHOCTH KOMIIOHEHTOB BBIYMCIUTEIILHON CUCTEMBI M anmapaTHo-
IpOrpaMMHBIE  pEIICHHs, TMpeIHa3HaYeHHbIE IS CIUIAKUBAHUS  ATOTO
nucbananca. KemmpoBanue MHPOPMAIMOHHBIX MOTOKOB B BBIYMCIUTEIHHOM
CUCTEME.

31. ApxuTeKTypa MHOTOIPOIIECCOPHBIX BBIYUCIUTENBHBIX CHCTEM. ['padoBas
MOJIEJIb IIPEACTABJIEHUS MAPAIUICIIBHBIX aIrOpUTMOB. [IpuHIMIBI TOCTpOCHUS



napajuiebHBIX MpOrpamMMm ¢ Hcnoiab3oBaHueMm texHonoruii MPI u OpenMP.
[loka3aTenn KayecTBa MapajuICNIBHBIX NIporpamMMm. 3akoH Amjana, ero
CJIEICTBHUS.

32. OnepaiinOHHBIC CHCTEMbI, OCHOBHBIC (DYHKITUU. THITBI OTIEPAIIMOHHBIX CHCTEM.
Opranuzanusi yrnpaBJIeHUSI U B3aUMOJICUCTBUS TIpoiieccoB B OneparmoHHON
cuctreme. Mogenu u cpeacTtBa  CHUHXpoHu3anuu. lIporpammupoBaHue
B3aMMO/ICHCTBYIONIUX MpolieccoB. Monenu opranu3anuu 1 ynpasieHust O3Y.

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

34.ba3pl  nmaHHBIX. OCHOBHBIE TIOHATHS PENAIMOHHOW MOJCTH  JaHHBIX.
Pensiiimonnas anredpa. Cpenctsa si3bika 3anpocoB SQL.

35.DyHkIMKU  anredpbl JIoruku. Peammzamus ux  ¢opmynamu. CoBepliieHHas
TU3BIOHKTUBHASI HOpMalbHas opMa.

36.CxemMbl U3 (PYHKIIMOHAJIBHBIX 3JIEMEHTOB M MPOCTEHIINE aJTOPUTMBI UX
cuHTe3a. OLEeHKa CII0KHOCTH CXeM, IoJlydaeMbIx o Meroay LllenHoHa.
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2. lonoJTHUTEeIbHAA YACTh.

UucnenHoe peiieHne OOBIKHOBEHHBIX AuddepeHnanbHbIX YpaBHEHHI.
Cnoco6 Apamca; oleHKa NMOTPEIIHOCTA U CXOJUMOCTh MeToAa Ajamca Ha
npumepe Metona Juiepa. [lonsitue o meroae Pynre-Kyrra.

Knaccudukanus nMHEHHBIX ypaBHEHHMHW B YACTHBIX MPOU3BOAHBIX 2-TO
MOPSAKA O IBYMsI HE3aBUCUMBIMU ITEpEMEHHBIMU. OCHOBHBIE BUbI KPAE€BBIX
3alay s pa3M4YHbIX TUIOB YypaBHEeHHU. [loHsATHE O KOPPEKTHOCTH
MOCTAaHOBKM KpaeBbIx 3aaa4. [Ipumep Anamapa.

OCHOBHBIE TIOHATHUSI TEOPUU PA3HOCTHBIX CXEM JIJIs1 TUHEUHBIX YPaBHEHUN B
YaCTHBIX TMPOM3BOJHBIX: CXOAUMOCTb, YCTOMYMBOCTb, ANIPOKCUMAIIUS,
[Ipocrelimas pa3HOCTHAs cXxema pelieHus 3anadu Jupuxie sl ypaBHEHUS
ITyaccona.

1-as xpaeBas 3ajaya IJig YpaBHEHHUs TEIUIONPOBOIHOCTH, €€ (Ppu3nuecKuid
cMmbicil. MccneqoBanne mpoCTEUINX pa3HOCTHBIX CXEM JJIsl 3TOM 3a1a4H.
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