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MOCKOBCKHUM IT'OCYJAPCTBEHHbBIM YHUBEPCUTET
umenu M.B. JOMOHOCOBA

®a KYJbTET KOCMHYCCKHUX Hccae 0BaHH I

IMPOI'’PAMMA

BCTYNUTEJBLHOI0 3K3aMeHa B aCIHPAHTYPY MO cnenuajbHocTH 1.2.2 —
MaTeMaTHYeCKoe MOJACTHPOBAHHE, YHC/IEHHbIE METO/Ibl H KOMILJIEKChI
nporpamm

Ot osk3ameHymoIerocs TpedyeTcs: 3HaHHe MaTepuana, MPeIyCMOTPEHHOIo B
ofmmell ¥ JOTMOJHUTETBHON 4YacTAX; YMEHHe KpaTKo H3JOXKUTh COACpPIKaHUE
paboThl, NpeACTaBICHHOW B KadecTBe pedepara, U BIAJCHHE BCEM KpPyrom
BOIPOCOB, CBS3aHHBIX € Y3KOH 00JIaCThIO, K KOTOPOU OTHOCHUTCS pedepar.

O0umast yacrb.

1. HempepwiBHBIE (DYHKIMH OMHON TepeMEHHOW M WX CBOHCTBA. PaBHOMepHas
HENpepBIBHOCTh. PaBHOCTENEHHAsT HENpPEephIBHOCTh ceMeifcTBa  (QyHKIIMM.
Teopema Apueda.

2. OYyHKIMM MHOTMX MepeMeHHbIX. [lomHbld  nuddepeHiyan, #W - ero
reomeTrpuueckuil cmbici. Jloctarounsle ycioBus JupepeHLUPyEMOCTH.
['pagueHT. '

3. OmpeneneHHplli uHTerpas. MHTerpupyeMocTh HENpPepbIBHOH  (DYHKIMH.
IlepBooOpa3Hast HenpepblBHOH  (QyHKuuu. IlpubinxeHHOe BBIYUCIEHUE
oIpeneNeHHbIXx uHTerpanoB. Popmynsl Tparmenudl u CuUMICOHA, OLEHKH
norpemtHocteid. Ilonsitue o merone ["aycca.

4. Yucnosble psapl. Cxomumoctsh psajnoB. Kpurepuit Komm. JocraTtounsre
npusHaku cxoaumoctu (Komm, lenambepa, uHTerpaibhbli, Jlelionuna).

5. AGcoatoTHas W yCJOBHas CXOAMMOCTh psana. CpoiictBa abCONIOTHO
cxopauuxcst  psjaoB.  llepecranoBka wieHoB pgapa. Teopema Pumana.
YMHOKEHUE PSIIOB.

6. Psanel u mocnenoBaTensHOCTH (PpyHKIMNA. PaBHOMepHas cxonumocTs. [IpusHak
Beiiepiurpacca. CBOHCTBA PaBHOMEPHO CXOJALIMXCS PSAJIOB (HEIPEPBIBHOCTH
CYMMBI, IIOUJIEHHOE HHTETpUpoBaHue U JudpepeHrmpoBanme




7. CoOCTBEHHBIE M HECOOCTBEHHBIE WHTErpajibl, 3aBUCAIIME OT IIapaMeTpa.
PaBHOMEpHAsI CXOJUMMOCTDb 10 ITapameTpaM U ee Npu3HaKd. HermpepbIBHOCTS,
MHTEIpUpOBaHue U AU epeHIIUPOBAHUE HHTEIPAJIOB TI0 TIapaMeTpy.

8. Mepa muoxectBa. M3mepumble Gyskmuu. UaTterpan Jlebera u ero ocHOBHEIE
CBOJMCTBA.

9. Crenennble psabl B AEHCTBHUTENBHOW W KOMIUIEKCHOH obmactu. Paamyc
cxomumoctu. Teopema Komm-Anamapa. Teopema AbGens. CgoiicTba

CTEIICHHBIX PsNOB (MOYWIEHHOE WHTEIPUpPOBaHWE W JU(PepeHIIUpPOBAHUE).
Paznoxenue sy1eMeHTapHbIX (PYHKITHIA.

10. ®yux1MM KOMILIEKCHOIO TIEPEMEHHOr0. Y CIIOBUSI Kowmu-Pumana.
['eomeTpryecknii CMbICI apryMeHTa U MOJYJIsl IPOU3BOIHOM.
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11. DnemenTtapHble (QYHKIIMH KOMIUIEKCHOTO IEPEMEHHOIO 24, e~ 151

HJaBacMbIC HMH KOH(bOpMHBIe OTO6pa}KeHH5{. Hpocreﬁmne MHOT'O3Ha4YHBIC

(yHKI@n Vz , Ln(z) .

12. Teopema Ko 06 uHTErpasie 1o 3aMkHyToMy KoHTYpy. MaTerpan Komw.
Psin Ternopa.

13. Psan Jlopana. Ilomoc u cymiecTBeHHO ocobasi Touka. Beruersl. OcHOBHAas
TeopeMa O BBIUETaX U ee IIPUMEHEHHE.

14. Jlunelinsie npeoOpaszoBanus. Ksanparuunbsie (opmbl. IlpuBeneHue ux K
KaHOHMYECKOMY BUIY JMHEHHBIMHM NpeoOpa30BaHUSIMU B KOMIUIEKCHOH WU
JICACTBUTENBHOM 001acTaX. 3aKOH WHEPIIMH,

15. JluneiiHast 3aBHCUMOCTb M HE3aBUCHUMOCTH BEKTOPOB. PaHI MaTpHIIbI.
Cucrembl NHUHEHHBIX alredpanveckux ypaBHeHHit, Teopema KpoHekepa-
Kanemnu. O61uee pellieHHe CUCTEMbI JIMHEHHBIX alireOpandeckux ypaBHEHHUH.

16.  OproronanbHble mpeoOpazoBaHusi B EBKIUIOBOM MPOCTPAHCTBE U
OpPTOrOHaJIbHBIE MAaTpULlbl. CBOMCTBA OPTOTOHAIBHBIX MATPHII.

17. XapakTepucTHUecKuif MHOTOWIEH JIMHEHHOI'O IpeoOpa3oBaHus BEKTOPHOIO
npocTpancTBa. CoOcTBeHHBlE uMcia M coOCTBeHHble BekTOphl. CBOMCTBa
COOCTBEHHBIX UHCEN U BEKTOPOB CUMMETPUUECKHUX MaTpuil. [IoHsATHE O MeTOIE
OPTOTOHAIBHBIX BPAILEHUM peLIeHMs [OJHOM mpobsieMbl COOCTBEHHBIX
3HaYEeHUH.

18. Mrepaunonnsie MeTolbl pelienust ypaBHeHus f (x) = 0 ( xopa, Herorona).
IIpMHLIMIT CKATBIX OTOOPaXEHUH B IOJHBIX METPHUYECKHX MPOCTPAHCTBAX MU
ero NpUMeHEHHE.



19. Jlunelinple omepaTopel, HOpMa JHHEHHOro orneparopa. MrepaiuoHHbIE
METOJbl PELIEHUs CHCTEM JIMHEHHBIX alreOpanyvecKuX ypaBHEHHH (METOIbI
IIPOCTOM UTEpALUK U 3ehaers).

20. T'mipbeproBo mpocTpaHcTBO. JluHeiHble u OwnMHEHHBIE (YHKIIMOHANBI B
I'MIL0EPTOBOM IpOCTpaHCTBe. JIMHelHbIe YpaBHEHUS ¢ BIIOJIHE HETIPEPHIBHBIM
OIIEpaTOPOM.

21. Mnrerpansuble ypaBHeHus @pearonsma 2-oro poja. Teopema @pearonsma.
MuTerpanbpHble YpaBHEHUS C CHMMETPHYHBIM SAPOM.

22. OproroHanbHble CcHCTeMbl QYHKUUA. Psgsr Dypbe 10 OpPTOrOHANBHOM
cucreMe (yHKLUH, HepaBeHCTBO beccens, cxomumocth psiga  Dypbe.
JlocTaTouHble yYCNOBMSI PABHOMEPHOH CXOmuMOCTH psigoB Dypee 10
TPUTOHOMETPUYECKOM cucrteMe (QyHKuuH. Bnusaue rimankoctd (yHKIUM Ha
nopsiok ko dunuenton Oypoe.

23. Teopema cyllecTBOBaHMSI M €JUHCTBEHHOCTH pelueHHs 3amaun Kowmwu ans
YpaBHEHUS, CUCTEMbl YPaBHEHUH I[EepBOTrO MOPSIKA W YpPaBHEHWUS n -OTO
Mopsi/IKa.

24. Jluneitnsle auddepeHnuanbHble ypaBHeHUS n -0ro mopsjaka. JluHelinoe
OJIHOPOJIHOE YpaBHEHHE. Jluneitnas HE3aBUCHUMOCTD (GyHKIAH.
OynaamenTainpHas cuctema penteHuii. Onpenenurtens Bponckoro. OOuiee
pelieHre HEOJHOPOIHOTO YPABHEHUSI.

25. JIvneiinple 0ObIKHOBEHHBIE MU depeHIIMaTbHbIe YPABHEHUS ¢ MTOCTOSHHBIMU
K03 unreHTaMH (OJHOPOIHBIE U HEOIHOPOJIHBIE).

26. YcroitunBocTh 10 JIsSmyHOBY pemieHuid 00bIKHOBEHHBIX MU (hepeHInanbHbIX
ypaBHeHuil. Teopema 00 ycToH4YMBOCTH 110 nepBOMY HpuOIKeHuto. Bropoi
MeTon JIsmyHoBa.

27. Ilpocreiilias 3amgaya BapUallMOHHOTO WCUYHCICHUS. ¥YpaBHeHue Oilnepa.
BapuanuonHas 3aja4a C IIO/IBUYKHBIMHU KOHI[AMH. VYenosus
TPaHCBEPCAIBHOCTH.

28. I'pajueHTHBIE METO/IbI IOMCKA SKCTPEMYMA.

29. @opmanu3auus IOHATUSA AlCOpUTMa (MallWHBl [BIOpPUHIrA, HOPMAJbHbBIE
anroput™sl MapkoBa). AJIropuTMHUYecKasi Hepa3peluMOCTb.

30. CrpykTypa U1 cOCTaB BBIYMCIUTENLHON CUCTEMBI (arnmnapaTtypa + nporpaMMHOe
obecnieuenne). Dusnueckue U BHUPTyallbHble pecypchl.  YIIpaBieHHE
pecypcaMi B BBIYHCIMTENBHON cucteMe. [loToku ynpasinstomiei nHdopManuu
W JIaHHBIX B  BBIUMCIUTENbHOUW  cucteme. [IpobimeMbl  mucbaianca
IIPOU3BOAUTEIILHOCTU KOMIIOHEHTOB BBIYUCIUTENIEHOM CUCTEMbl U alllapaTHO-
[IPOrpaMMHBIE  PEIlIeHMs, [PEJHA3HAUCHHbIC JUISl  CIVIQXXWUBAHUSL  3TOrO



nucbananca. Kemuposanue MHOOPMAIIHOHHBIX MOTOKOB B BBIYHCIUTETBHOM
CUCTEME.

31. ApxuTekTypa MHOTOIIPOLECCOPHBIX BBIUUCIUTENBHBIX cHCTeM. [ padosas
MOJIeJIb MIPE/ICTABICHUS MapalUleIbHbIX alrOPUTMOB. [IpUHIIUIIBI TOCTPOEHHMS
napaielbHbIX IIPOIpaMM C Ucrnonb3oBanueM TexHojoruid MPI u OpenMP.
Iloxazarenn xadecTBa NapaulejbHBIX MpOTrpaMM. 3aKkOH AMjana, €ero
CJICJICTBHSI.

32. OnepaloHHble CHUCTEMBl, OCHOBHBIE (YHKIMH. THILI OIepanuoHHBIX
cucreM. OpraHuzanus yrOpaBlieHHs ¢ B3aUMOJICHCTBHS IPOLECCOB B
OmnepanuonHoii  cucremMe. Mopgenn W cpeAcTBa  CHHXPOHHU3AIIHH.

I IporpaMMupoBaHue B3aUMOJICHCTBYIOMINX MPOoIeccoB. Moiesin opranu3aiim
u ynpanenus O3VY.

33. Tlapagurmel nporpammupoBanus ((QyHKIHOHAIBHOE, HMIIEPATUBHOE,
00BEKTHO-OPUEHTHUPOBAHHOE NTPOIPAMMHUPOBAHHUE).

34. ba3el gaHHbBIX. OCHOBHBIE TIOHSATHS PENSIMOHHONA MOJIENH JaHHBIX.
Pensuuronnas anredpa. Cpejcrsa si3bika 3arnpocoB SQL.

35. Oyuxuuu anredpsl noruku . Peanusanust ux dopmynamu. CoBepiueHHas
JU3BIOHKTUBHAsL HOpMaJIbHas GopMma.

36. CxeMbl M3 (PYHKIIMOHAIBHBIX JJEMEHTOB M IPOCTEHIIHE AJTOPUTMBI HMX
cuHTe3a. OLeHKa CIIOKHOCTH CXeM, ToJlydaeMbix o Meroay IllenHona.
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Jono/iHUTEILHAS YACTh.,

1. Omnpenenenne kocmmdeckoro mosera. KocMmuueckuil ammapaT kak oOGBEKT
ynpasienus. Kourtyp ynpasnenust mnoneroM. OCoGEHHOCTH —yIpaBIeHUs
nosetom KA. Tlonernele omeparmu. Cucrema yrIpablieHHS [OJETOM.
Mudopmanus, HUPKYIUpylOllas B KOHType YIPaBICHHUS KOCMHYECKUM
MIOJIETOM.

2. JlomosieTHOE MIAaHUPOBaHUE. YPOBHU [UIAHMPOBAHHs, BPeMEHHbIE HHTEPBAIIbI
manuposanus. O0wmuii mian noseta. Mexoanas undopManus, UCIONb3yeMast
nns  GopMmupoBaHMs OOIIEro IulaHa moieTa. JleTanpHBI IUIAaH MONeETA.
Hcxonnast mndopmanus, Hcnonbsyemas s (OPMUPOBAHUS eTalbHOTO
mraHa. Meronuka QopmupoBaHus metanbHoro miaaHa. CoBMECTHMOCTb
NOJIETHBIX  omepanuit. Peamusauus mmana mnonera. Bumsl  ympasisionmx
BO3/ICHCTBHUH. YTIpaBlieHHEe KOCMHUYECKHUM aIllapaTtoM ¢ 3eMIIH.

3. boproBas maTyMkoBad anmaparypa JietTaTeJabpHoro annapara. Konrponupyemsle
HapaMeTpel M CIOCOObl MX KOHTpossi. llomydeHwe TelieMeTpHYeCcKOM
unpopmamuu.  Obpaborka  Tenemerpuueckoi  mH(GOpPMALUM.  AHAIU3
TeJIEMETPHUIECKON HH(OPMALIKH.

4. 3agauu U cpeicTBa MOJIEIMPOBAHHUS 10JIeTa. KOMIUIEKCHBIA MOEIUPYIONITii
crenf.  Knaccudukamus — moperneil.  Matemarnueckoe — obecrieueHue
MozenuposaHus monera. CocraB ciyx0, oOecHeuuBalONMX YIIPaBIEHUE
roieroM KA. Llentp ynpasnenus nonerom KA. Ctaniuu ciaexeHus 4 cucTeMa
cessn ux ¢ LYIlom. Pacnpenenenne OGyHKIME MeXKIy LEHTPaIbHBIMH
3BEHBSIMU CUCTEMBbI yIpaBieHus rojieToM KA.
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