MOCKOBCKHMH FOCYI[APCTBEHHBIFI YHUBEPCUTET
umenu M.B. JTJOMOHOCOBA

q)aKyJ'ILTeT BbIYHNCJIUTEJbHON MaTEMAaTUKH U KI/IﬁepHETI/IKI/I

ITPOI'PAMMA

BCTYNHUTEJbHOI0 IK3aMeHA B ACIIUPAHTYPY
no HanpasJjieHuio 01.06.01 — maTeMaTuKa U MeXaHHUKA,
HanpaBJieHHocTb 01.01.02 — «nu¢pepenunaibHble ypaBHeHHS,
AMHAMHUYECKHE CHCTEeMbl H ONITUMAJIbHOE YIIpaBJieHUEe»

Ot »K3aMmenHymomierocss TpeOyeTcs: 3HaHWe MaTepuaia, MPEeIyCMOTPEHHOTO B
oOIIel M JOMOJHUTENBHON YacTAX; YMEHHE KpPaTKO H3JIOKHUTh COJICpKAHHUE
paboThI, TpPEACTaBICHHOW B KadecTBe pedepara, W BIAJCHHE BCEM KPYyrom
BOIIPOCOB CBSI3aHHBIX C Y3KOM 00J1aCThIO, K KOTOPOM OTHOCUTCS pedepar.

1. O0mas 4acTh.

1. HenpepoiBHble (DyHKIHH OJHOM MEPEeMEHHON M UX CBoiicTBa. PaBHOMepHas
HEMPEPHIBHOCTh. PaBHOCTENEHHAsT HENMPEPHIBHOCTh CEMEWCTBA (PYHKITUH.
Teopema Apuena.

2. OyHKIUA MHOTUX TiepeMeHHbIX. [lomuerii  auddepeniman, U ero
reOMETpUYECKHii CMBICH. JlocTaTounble ycnoBus AuddEepeHIInPyEMOCTH.
['paguenr.

3. Ompenenennplii  uHTETpa. VHTErpUpyeMOCTh HENPEPHIBHOW  (YHKIIUH.
[lepBooOpasznass HempepbiBHOW  (QyHKIuu. [IpuOmmkeHHOE BBIYUCIICHHE
ONpEeNCIICHHBIX HHTErpanoB. @opmyinbl Tpaneuuit ¥ CHUMIICOHA, OLEHKHU
norpemrHocrei. [lonsstue o merone [Maycca.

4. Yucnosele psanbl. Cxoaumocth psiaoB. Kpurtepuit Komm. [locrtarouynsie
npusHaku cxoaumoctu (Komu, Jlenam6epa, narerpanbhbii, JleliOnua).

5. AGcomoTHasT © yCIOBHas cxXoauMmocTh psaa. CBoiicTBa aOGCOJIOTHO
cxomsamuxcest  psagoB. llepecranoBka uneHoB psga. Teopema Pumana.
YMHOXKEHHE PSAIOB.

6. Psangel u mocnenoBatenbHOCTH GyHKIMI. PaBHOMepHas cxomumocts. [IpusHak
Beiiepmtpacca. CBoiicTBa paBHOMEPHO CXOASIIUXCS PANIOB (HEMPEPHIBHOCTH
CYMMBI, IOWJIEHHOE HHTErpupoOBaHue U 1udpepeHupoBaHue).

7. CoOCTBEHHbIE W HECOOCTBEHHBIE WMHTErpajibl, 3aBHUCAIIME OT MapameTpa.
PaBHOMEpHasi cXOAMMOCThH IO TapamMerpaM U ee NnpusHaku. HempepbIBHOCTS,
UHTErpupoBaHue u AuddhepeHITuPOBaHIEe UHTETPAJIOB 10 MapaMeTpy.



8. Mepa muoxectBa. U3smepumbie Gpynkuuu. Murterpan JleGera u ero oCHOBHBIE
CBOMCTBA.

9. Cremnennble psAasl B JACHCTBUTENIBHOW M KOMIUIEKCHOM oOmactu. Pamumyc
cxomumoctu. Teopema Komm-Angamapa. Teopema AbGems. CoiicTBa
CTEMEHHBIX PSAAOB (MOYWIEHHOE HHTErpupoBaHue U auddepeHIMpPOBaAHHE).
Pa3noxxeHue sneMeHTapHbIX QYHKIUH.

10.OyHkuMM ~ KOMIUIEKCHOTO  mepeMmeHHoro.  YcinoBus  Kommu-Pumana.
["'eoMeTpuyecKkuii CMbICI apryMeHTa U MOAYJIsl IPOU3BOIHOM.

11.DnemenTapHbie HKIOUHW KOMINIICKCHOT'O IICPCMCHHOI'O z", e, az+b ,
p y P d
€z +

JaBaeMble MMU KOH(pOpMHbIE OTOOpakeHus. [Ipocrelinime MHOro3HadHbIE

dyskmma vz, Ln(z).

12. Teopema Ko 00 unTerpasie mo 3aMkHyToMy KOHTYpY. MHTerpan Komm. Psn
Teinopa.

13.Psin Jlopana. Ilomtoc m cymectBeHHO ocobas Touka. Boeryersl. OcHOBHas
TE€opeMa O BbIYETax U €€ MPUMEHEHHE.

14 .Jluneiinpie npeoOpazoBanus. Ksagpatuunbie ¢opmbl. [IpuBegenne ux k
KaHOHMYECKOMY BHUJY JHUHEWHBIMH MpPEeoOpa3OBaHUSIMU B KOMILIEKCHOM U
JEHCTBUTEILHOM 001acTsIX. 3aKOH MHEPITHUH.

15.JIuneitHas 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOPOB. Panr MaTpuiibl. CucTeMbl
JMHENHBIX anreOpandeckux ypaBHeHuil, reopema Kponekepa-Kanemmm. OOmiee
pelIeHNE CUCTEMbI TMHEHHBIX alre0panyeckux ypaBHEHUH.

16.0OpToronanpHbpie  TpPEeOOpa3oBaHUS B EBKIMJAOBOM  TPOCTPAHCTBE U
OpTOroHabHbIe MaTpUIlbl. CBOMCTBA OPTOrOHAIBHBIX MATPHIL.

17.XapakTepucTU4eCKuii MHOTOWICH JIMHEWHOTO MPeoOpa3oBaHusl BEKTOPHOTO
npoctpancTBa. CoOCTBEHHBIE YHCIa M COOCTBEHHBIC BEKTOPHL. CBOICTBA
COOCTBEHHBIX YHCEN U BEKTOPOB CUMMeTpuueckux marpuil. [lonaTue o metose
OPTOTOHAJLHBIX BpAIICHU pEIICHUS TOJHONW TpoOIeMbl COOCTBEHHBIX
3HAYCHUM.

18.UteparoHHbie METOIBI pelieHnst ypaBHeHus f(x)=0 (xopa, Herortona).
[TpuHIATT CKATHIX OTOOPAKEHUH B TTOJHBIX METPUUYECKUX MPOCTPAHCTBAX U €TO
IPUMEHEHHE.

19.JIunelinbie onepaTopsl, HOpMa JMHEWHOTO orepaTopa. MTepanmonHbie METO b
pellleHus] CHCTEM JIMHEWHBIX alreOpandyeckux ypaBHEHHH (METOIbI MPOCTOU
UTEpALMH U 3eHAeIs).



20.I'mnpbepToBO TpOCTpaHcTBO. JIMHEWHble W OWIMHEHHbIE (QYHKIHOHANBI B
ruaL0epTOBOM MpocTpaHCcTBe. JIMHEHbIE ypaBHEHUS C BIIOJIHE HETIPEPHIBHBIM
OTIepaToOpoOM.

21.Unterpanbubie ypaBHeHus: Opearonsma 2-oro pona. Teopema @penrosibma.
WuTerpanbHble ypaBHEHHS] C CHMMETPUYHBIM SIPOM.

22.0OproroHanbHbie cucTemMbl GyHKUUN. Psasl Dypbe 1o opToroHansHOM cucteMe
dbyHkuumii, HepaBeHCTBO beccensi, cxonumocTh psga Dypee. JlocTaTouHble
YCJIOBUSI PAaBHOMEPHOW CXOIUMOCTH psAoB DPypbe MO TPUTOHOMETPHUUECKOMN
cucreMe GyHKuMi. BiusHue raaakocT GyHKIUYA Ha TTOPSIIOK KO3(PPUIIUEHTOB
dDypee.

23.Teopema cylIeCTBOBaHUSI U €IMHCTBEHHOCTH pemieHus 3agaun Komwm ams
ypaBHEHUS, CUCTEMbl YpaBHEHUN MEPBOro MOPsAKA M YpPaBHEHUS N-Oro
nopsiJiKa.

24 Jluneiinple nuddepeHIranbHble ypaBHEHUS n-oro mnopsaka. JluxeitHoe
OJHOPOJHOE ypaBHEHHUE. JIunennas HE3aBUCUMOCTD byHKIHA.
@dyHnaMeHTanpHasg cuctema pemeHuil. Onpenenurtens Bponckoro. OOmiee
peleHrne HeOJHOPOIHOTO YpaBHEHHUSL.

25.JIunelinple OOBIKHOBEHHbIE AU(QepeHIInanbHble YPaBHEHUSI C MOCTOSHHBIMU
ko3¢ dunueHTamMu (0THOPOJAHBIE U HEOTHOPOAHBIE).

26.YcTounBOCTh 10 JIsMyHOBY pelieHruid OObIKHOBEHHBIX aH(depeHIMaTbHBIX
ypaBHeHHI. TeopeMa 00 yCTOMYMBOCTH IO MEPBOMY NpUOIMKEHNIO. BTOpoi
meton JIsmyHoBa.

27 Ilpocteitimasi 3aaya BapUAIMOHHOIO HWCYUCIEHHUS. YpaBHeHHE Ouiepa.
Bapuanuonnas 3ajaya C MOJIBOKHBIMU KOHIIAMHU. YcnoBus
TPAHCBEPCAIBHOCTH.

28.'paiieHTHBIE METO/IBI TIOMCKA IKCTPEMYyMa.

29.®opmanuzarusi TMOHATHUS ainropuTMa (MamuHbl ThIOpUHTA, HOPMAaJbHBIC
anropuT™Mbl MapkoBa). AJITOpUTMUYECKAsT HEPA3PEIIUMOCTb.

30. CTpyKTypa U COCTaB BBIUUCIUTEIIBHOW CUCTEMBI (ammapaTypa + IporpaMMHOE
obecrieueHue). Duznueckue U  BUPTyaldbHbIE pPECYpPChl.  YTpPaBJICHUE
pecypcaMu B BBIYUCIHUTENbHOU cucTeMe. [loToku ynpasistomeid nHhopMaiuu
W JIaHHBIX B  BBIYMCIUTENbHOM  cucteme. I[lpobOiembl  aucOanaHca
MIPOM3BOAUTEILHOCTH KOMIIOHEHTOB BBIYMCIUTEIILHON CUCTEMBI M almapaTHo-
IpOrpaMMHBIC  pEIICHUs, TMpeIHa3HaYeHHbIC IS CIUIAKUBAHUS  ATOTO
nucbananca. KemmpoBanue MHPOPMAIMOHHBIX MOTOKOB B BBIYMCIUTEIHHOM
CUCTEME.

31. ApxuTekTypa MHOTOINPOIECCOPHBIX BBIYUCIUTENbHBIX cHUCTEM. ['pacdoBas
MOJIeJIb MPECTABICHUS MapaUIebHbIX AIrOpuTMOB. [IpUHIUIBI TOCTPOEHUS
MapaJyIeIbHBIX MPOrpaMM C HUCMoJib30BaHueM TexHojoruid MPI u OpenMP.



[loka3arenu KadecTBa MapajiedbHBIX TMporpaMMm. 3akoH Awmjana, ero
CJEACTBUA.

32. OnepaiiuOHHBIC CHCTEMbI, OCHOBHBIC (D)YHKITUU. THITBI OTIEPAIIMOHHBIX CHCTEM.
Opranuzanusi yrnpaBJIeHUSI U B3aUMOJICUCTBUS TIpoiieccoB B OneparmoHHON
cuctreme. Mogenn u cpeiacTtBa cUHXpoHu3anuu. lIporpammupoBaHue
B3aMMO/ICHCTBYIOIIUX MpolieccoB. Monenu opranu3anuu 1 ynpasieHus: O3Y.

33.Ilapagurmel  mporpammupoBanust  (GyHKIIMOHAIBHOE,  MMIIEPATUBHOE,
00BEKTHO-OPHUEHTUPOBAHHOE ITPOTPAMMHUPOBAHHE).

34.ba3pl  maHHBIX. OCHOBHBIE TIOHATHS PEJSAIIMOHHOW MOJAETH  JaHHBIX.
Pensuunonnas anrebpa. Cpenctna si3bika 3anpocoB SQL.

35.@Oyukuu anredpel Jorukd. Peamuzanmsa ux ¢opmynamu. CoBeplieHHAs
JTU3BIOHKTUBHASI HOpMalbHas popMa.

36.CxeMbl 13 (YHKIHMOHAJIBHBIX 3JIEMEHTOB M MPOCTEUIINE aNTOPUTMBI HUX
cuHTe3a. OLEHKa CII0KHOCTH CXEM, IoJlydaeMbIx o Meroay LllenHoHa.
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2. lonoJTHUTEeIbHAA YACTh.

1. YwucneHHoe pelieHHe OOBIKHOBEHHBIX Jud(epeHIInalbHbIX YpPaBHEHUH.
Croco6 Apnamca; OIeHKa MOTPENTHOCTH M CXOJMMOCTh METoJa Ajamca Ha
npumepe Meroaa Junepa. [lonstue o metone Pynre-Kyrra.

2. Knaccudukanuss nUHEHHBIX YypaBHEHUH B YACTHBIX MPOMU3BOAHBIX 2-TO
MOpsiAKa O JBYMs HE3aBUCUMBIMU NEPEMEHHBIMU. OCHOBHBIE BUIBI KPAEBBIX
3allady IS pa3IMYHBIX TUMOB ypaBHeHWH. [loHsATHE O KOPPEKTHOCTH
MOCTaHOBKM KpaeBbIx 3a1a4. [Ipumep Anamapa.

3. OCHOBHBIC TIOHSITUS TEOPHH PA3HOCTHBIX CXEM JJIsl JTUHEHHBIX ypaBHEHUU B
YaCTHBIX MPOU3BOJHBIX: CXOAUMOCTb, YCTOWYMBOCTb, AaIPOKCUMALWS,
[Ipocrenimas pa3HOCTHAs Cxema pelieHus 3aaauu upuxie s ypaBHEHUSA
Ilyaccona.

4. l-as xpaeBas 3amada JIsl ypaBHEHHUS TEIUIONPOBOJHOCTH, €€ (PU3UUECKHit
cMbIci. McenenoBanue MpoCTENIINX Pa3HOCTHBIX CXEM UL 3TOM 3a1a4u.
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