INPOT'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUA

MO KOHKYPCHOM I'PYIIE «®PAKT KOMIIBIOTEPHBIE HAYKA U UHO®OPMATHKA»

JJIS HOCTYHAIOIIUX B ACIIMPAHTYPY

BerynuTensHoe UCTIBITaHNE IPOBOAUTCS B (popMe coOece10BaHusl.
CobecenoBaHHE COCTOMT M3 JABYX YacCTEH:

co0eceloBaHUE 0 COACPKAHUIO OyIylIeil AuccepTalMoOHHON paboThl, IAHUPYEMON K
BBHITIOJTHEHUIO a0UTYPUEHTOM C HAyYHBIM PYKOBOJHUTENIEM — B COOTBETCTBHUHU C YaCThIO |
Hacrosiei [TporpamMmmei;

cobecejoBaHHE II0 OOLIETEOPETHMUYECKUM BOIPOCaM BBIOPAHHON  CHELHATbLHOCTH
00yudeHus — B coOTBETCTBUH ¢ yacThio || ogHOrO M3 pasnenos Hacrosuieit [IporpamMmel.

YACTB 1

Bonpocel no niiaHupyemMoii JuccepTauMoOHHONH padoTe MOCTYNAIOIEr o

[Inanupyemass Tema paboThl, HH(OpMAIMsT O HAYYHOM PYKOBOAWTENE, OXXKHUIAEMBbIe
pe3ynabTaThl, HAyYHass HOBU3HA U NMPAKTUYECKas IEHHOCTD (IIPU HAIUYHH);

OcHOBHbIE pE3YyJIbTAThl BBIMYCKHOW pabOThl B MaructpaType WIH CHEIHATUTETe,
XapaxkTepU3yIOLIMe HayYHbIH 3ae1 sl KAaHIUAATCKON TuccepTaluu;

HNudopmarus 0 uMeronmxcs myoJuKauusix U Ipyrod amnpoOaiu pe3yinbTaToOB BBITYCKHON
paboTHl B MAarucTparype Win CrelainTeTe.

Pazgen 1.2.2. MatemaTnueckoe MoJeJTUPOBaHHE, YUCTEHHbIE METOAbI H KOMILIEKCHI MPOrpamMm

YACTD |1

1. Maremarn4ecKkue OCHOBBI

1.1.

1.2.

1.3.

1.4.

1.5.

OcHoBbl Teopuu npeaenoB. Teopema o HesBHOM pyHKUMU. Popmyna Teinopa. OcCHOBHBIE
TEOpPEeMbl MHTETPaIbHOTO MCUUCIEHUS (3aMEeHa MEepPEeMEHHBIX, METOJl MHTErPUPOBAHUS T10
4yacTsM, WHTETPUPOBAHME pALUOHATIBHBIX (QyHKIUMI). YucnoBbsle psaabl (IpU3HAKU
CXOJMMOCTH 3HAKONOCTOSIHHBIX M 3HAKONEPEMEHHBIX pANOB). DyHKIHMOHAIBHBIE PALIBI.
Crenennsie psaabl. Psaast @ypbe (Bbruncienne Ko3hUINEHTOB).

Marpuus! 1 orpenenuTenu n-ro nopsaka. Koopaunarel Bekropa B 6asuce. [IpeobpazoBanue
KOOpJIMHAT BEKTOPOB IpPU CMEHe Oa3uca mpocTtpaHcTBa. Omnepanuu HajJ MaTpuULaMH.
Teopema o panre wmarpunbl. OOmiee pelleHHE CHUCTEMBbl JMHEWHBIX YpaBHEHHI.
OpnHopoHBIE cHUCTEMBI (IIPOCTPAHCTBO PELIECHUH, QyHIaMEHTaIbHbIE CUCTEMbI PEILICHU).
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE YHCIa MAaTPUIIBL.

®opmyIibl 3aMEHBI KOOPJIMHAT IIPU NEPEXOIE OT OJHOM JEKApPTOBOM CUCTEMBI KOOPAMHAT K
Ipyroi. BeluucieHne cKajaspHBIX IPOU3BENECHUHN, IIUH OTPE3KOB, yrioB. Kpusele u
MMOBEPXHOCTU 1-TO U 2-TO MOpsIKa.

Teopembl CyIIECTBOBaHMSI W €IMHCTBEHHOCTHM pemieHuss 3amaun  Komm i
muddepeHIMaTbHOT0 YpaBHEHHUsI U HOpMalbHOM cucTteMbl. JIuHeiiHoe ypaBHEHHE n-To
nopska. [loctpoenue o011ero pereHus JMHEHHOro ypaBHeHus. HeoqHOpoAHbIe TMHEHHbIe
cucrembl. JluneiHble cuctembl IuddepeHINaNbHbIX YpPaBHEHUH C MOCTOSHHBIMH
KO3 (ppHULHEHTaMU.

OcHOBHBIE ypaBHEHHS MarTeMaTH4YecKoW (HU3UKU: YypaBHEHHE TEIUIONPOBOJHOCTH,
ypaBHeHus Jlamnaca u Ilyaccona, BONMHOBOE ypaBHEHUE. Y paBHEHHE NIEPEHOCA U3ITyUEHUS



1.6.
1.7.

1.8.

B MOMJIOLIAIONIEH, M3Tydarolel U paccenBaroniei cpene. KoppekTHas mocTaHOBKa KPaeBbIX
3a/1au.

Pemennie 0IHOPOAHOTO ypaBHEHUS TEIUIONPOBOAHOCTH Ha MIPSIMOK.

OO0mue npeacTaBiIeHUs O HEKOPPEKTHO MOCTaBICHHBIX 3ajavyax. YpaBHeHus Openroibma
I-ro uw Il-ro poma. Meroasl perymspusanuu  (A.M. O0yxoBa, A.H. TuxoHoga,
CTAaTUCTUYECKOMN PETyIIsIpU3aIiim).

Meton @ypbe 7151 OorpaHUYEHHBIX 00J1aCTEH.

2. Oﬁmne BOIIPOCHI BBIYHCJIUTEIbHOM MAaTEeMATHKH

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

YucneHHoe pelleHne CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHUH. OOYCIIOBIEHHOCTb.
[Tpsimble MeTOMBI pelieHus (BapuaHThl MeToa ['aycca, meTo nmporonku). MrepanuonHele
MeToAbl (METOx MpocTOoW uTepauuu, uaesd YeObIIEBCKOrOo YCKOPEHHsI HTEepalMOHHbBIX
METO/IOB U JIp.).

Pemenue cucreM HeNMHEHHBIX anreOpandyecKkux ypaBHEHUH. MeTolbl CEeKyIuX, METOJ
Hsrorona. Teopema o cxonumoctu meroaa HeroToHa. MeToA MPOCTHIX UTEpALMid, aHAIINA3
CXOJUMOCTH.

Uucnennoe muddepeHmpoBanrie: OCHOBHBIE METOIBI amnmpokcuManuu 1-x um  2-X
npou3BoAHbIX. OmmOKa anmnpoKcHUManuM, OmuOKa OKpyrjaeHus. OnTHUMajibHbIN mar
YHCICHHOTO nuddepeHpoBanns. MeTo1 HeonpeaeIeHHbIX K03 pHuineHTos.

YucneHHoe MHTErpUpoBaHue: KBajaparypHsle Gpopmynsl Hetorona-Koteca, kBagpaTypHble
dopmynel ['aycca. Onenka ommOku wHTETpUpoBaHus. [IpaBuno Pynre. Dkcrpamomsius
Puuapncona.

MeTtoapl TOHWCKa AKCTPEMYMOB (YHKIMH MHOTHMX TIEPEMEHHBIX. | pagueHTHBIH,
IIOKOOPJAMHATHBIN U CIIy4alHBIN CITYCK.

Uucnennoe pemenue 3aaauu Komm ans cuctem OZY. [Ipocreiiiye pa3HOCTHBIE CXEMBI U
ux peanusauus. Meronael PyHre-KyTTbl, OCHOBHasi KOHCTPYKLIMS, aJlfOPUTM peaau3alui,
YCTOMYMBOCTh. TeopemMbl O CXOOUMOCTU. AJTOPUTM pEIICHHUs, allpOKCUMAalUs,
CXOIUMOCTb.

Kpaessie 3agaun s cucrem OJ1Y. CBenenue nuHelHOM KpaeBoil 3a1aun k 3agadyam Komu.
Henuneiinble kpaeBble 3aaaun 1y cuctreM OJ1Y. Meton «ctpensObi», Metoa HeloToHa.

3. Mertoapb! perieHUs] YPABHEHMIi B YACTHBIX MPOU3BOIHBIX

3.1.

3.2.

3.3.

3.4.

3.5.

UucneHHble METOBI PEICHHS] ypaBHEHUI TMIepOOINUYECKOro TUMA. XapaKTepucTUYecKas
¢dopma ypaBHeHuil. KoppekTHast mocTaHOBKa KpaeBbIX yciaoBUi. CxeMbl A7l mpocTeiiiero
YpaBHEHUS MIEpEHOCcA: alllIPOKCUMAIs, YCTOWYUBOCTh, CXOIUMOCTb, MOHOTOHHOCT.
YucneHHble METO/bl pELIeHHs ypaBHEHHUH MapaOoIu4ecKkoro Tuma. SIBHbIE U HEsSBHbIE
cxembl. Meton mnporonku. CrHekTpajibHas yCTOWYMBOCTh. JIByMepHOE ypaBHEHUHE
TeruonpoBoAHocTH. [Ipobnema pemieHuss ypaBHEHHH Ha BepxHeM cioe. Mertoa
MIEPEMEHHBIX HAIIPABICHUI B IBYMEPHBIX U B TPEXMEPHBIX 3a/1a4ax.

Cxema «xpect» mia ypaBHeHus Ilyaccona. PasHocTHas anmpokcumanus ypaBHEHHM
[Tyaccona. Meton mnpocThiXx wuTepanui, ommubOka, HeBsa3ka. CHEKTpajabHBIM aHAIN3
CXOJIMMOCTH IIPOCTBIX UTEPALUN.

OnHOMEpHBIE HENMHEMHBIE YpPAaBHEHMS B YAaCTHBIX NIPOW3BOJHBIX, HX pa3HOCTHAas
annpoKCHMallus U pealu3alus COOTBETCTBYIOIIMX cXeM. CXEeMbl C HEIMHEHHOCTHIO Ha
BEPXHEM U HIDKHEM Clloe, UX peaiu3anus (Metoa HploToHa U MPOTroHKH).

CnexTpanbHblii NPU3HAK YCTOMYMBOCTH M TpaKkTUKAa €ro npuMeHeHus. llpuHuun
3aMOpPOKEHHBIX KO3 duirenToB. YcioBue ycroitunBoctd Kypanrta-Opunpuxca-Jlesu.
Y CTONYMBOCTH 110 HaYaJIbHBIM JJaHHBIM U KPA€BbIM yCIIOBUSM.



4, I[OHOJIHHTCJILHBIC BOITPOCKHI BBIYHCJIUTEILHOM MaTeMaTHKH

4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

XKectkue cuctembl OOBIKHOBEHHBIX MU depeHuanbabix ypaBuenuit (OAY). Uucnennsie
METOABbl pelieHus. A — ycroifuuBble, A(0) — YCTOWYMBBIE METOJbl, ACUMIITOTHYECKas
YCTONYUBOCTb.

SIBHBIE U HesaBHBIE MeTOABI PyHre-KyTThl, OCHOBHAs KOHCTPYKIIMSI, alTOPUTM peaJIn3alyH,
YCTOMYUBOCTh. AHallM3 B TMPOCTPAHCTBE HEOMpEeIeNeHHbIX Kod(hduimenToB. DyHKIHS
YCTOMYMBOCTH MeTO10B PyHre-KyTThI.

Jlunelinbie MHOTOIIATOBBIE CXeMbI (AntaMca). CXxembl i POJOJIKEHHBIX CUCTEM (CXEMBI
OOpemikoBa). ANNpoKCHUMaLUs, YCTOWYMBOCTb, CXOAMMOCTb, AHAJIU3 B IPOCTPAHCTBE
HEOMpeACICHHBIX KO3 PUITMCHTOB.

[TpuMepbl METONIOB pelIeHUsl ypaBHEHUH TI'MIepOOJUYecKOro Tuma. ['MOpHIHBIE CXEMBI.
WNuBapuantsl Pumana Ha mpumepe cucTeMbl ypaBHEHUN akycTUKH. CpaBHEHHE METOJIOB B
IPOCTPAHCTBE HEONPEAEICHHbBIX KO3 PULIMEHTOB.

Pewennss ypaBHeHuii IlyaccOHa KOHEYHO-Pa3HOCTHBIMM METOJAaMU. MeTox IpoCThIX
uTepanui, ommnodka, HeBs3Ka. BbIOOp onTHManbHOro UTEpallMOHHOIO napamerpa. Meron
UeOBIIIeBCKOTO  YCKOPEHHS, aHAM3 YCTOMYMBOCTH, YCTOWYMBBIE IIepEHYMEpaIluu
UTEpalMOHHBbIX NapameTpoB. [lonsaTue o BapuannonHslx Meroaax pemenus CJIAY.
MeTto nepeMeHHBIX HanpaBieHU pemieHus ypaBHeHus [lyaccona. CrnekTpaibHblil aHanu3
CXOAMMOCTU. BpIOOp ONTUMaNBHOIO HTEpalMOHAIBHOrO mapamerpa. OleHKa Yucia
urepauuii. MeToa nepeMeHHbIX HAIlPaBIICHUH C CEpUEH MapaMeTPOB.

Mertonpl moMcKa AKCTpPEMyMOB (YHKIMH MHOTMX IEpeMEHHbIX. [ 'paJueHTHBIMH,
ITIOKOOPIMHATHBIN U CIly4alHbli ciyck. lIpencraBiienne 0 MeTogax pemeHus: HEBBITYKIIbIX
3aj1ad.

IToctanoBKa HeKOppeKkTHbIX 3anad. [Ipumepsl. KauecTBeHHOE ommcaHue Nmoaxoja K MX
pewennto. Ponb ampuopnoit undopmanuu. [Ipumepsl — HMHTErpaibHOE ypaBHEHHE 1-TO
pona, oOpatHas 3a/1a4a TEIIONPOBOAHOCTH.

5. IMapajniejbHble BBIYUCIEHUS

5.1.

5.2.

5.3.

5.4.

MHoronpouneccopHple U pacupeleseHHbIE CUCTEMBL. M3HEepKKM M BBIMIPHIII IIPU
peanu3aiuy napajjielibHbIX U BEKTOPHBIX BBIUNCICHUM.

Mogens nepenaun coodumennit MPI. Monens nepenaun nanasix PVM. JIBe mapaaurmsl
MapaJUIEIbHOTO IPOrPAMMHUPOBAHMS: TAPAIIEIN3M JAaHHBIX U MTapaJUICIU3M 3a/1a4.

Tpu wactu mnapamienbHOM mporpaMmsbl (mapaiesbHas, IOCJIeoBaTeNbHasi, OOMEH
naHHbIX). CUHXpOHHU3ALMS TIPOIECCOB, PAaBHOMEPHOCTh 3arpy3Kku mpoieccopoB. O030p
IIPOrPaMMHBIX CPEJCTB AJIs pacnapayieIMBaHus.

Knaccsl 3amad, KoTOphle MOKHO 3(PQPEKTUBHO BEKTOPU30BaTh M pacnapauieInBaTh.
O06paboTka 0THOMEPHBIX U IBYMEpPHBIX MaccHBOB. HayuHble 3ajaun. Berunciaenus B y3nax
CETOK M PEUIETOK.

6. O0BbEeKTHO-OPHEHTHPOBAHHOE MPOrPaAMMHPOBaHUE

6.1.

6.2.
6.3.

6.4.

6.5.

Copneprxanne 00bEKTHO-OpUEHTHPOBaHHOM Moienu. [ToHATHS abcTpaKkIy, HHKATCYIISAIIH,
noJauMop(u3Ma, THIU3AUN U UX PEATH3ans B S3bIKaX MPOTPAMMHUPOBAHHSL.
WNukancynauus. Moaudukanus ¥ ONTUMHU3ALUS IPOrPaMM MIPH TOMOIIN UHKATICYIISLUH.
Hacnenosanue. IloBropHoe wucnons3oBanue koxa. IlomumoppusaM Kak CpelncTBO
oOecnieueHus pacumpsieMocTts rnporpamm. Ilonarue unrepdeiica.

[Tonsite cBoicTB M coObITHH (properties and events) B OOBEKTHBIX TEXHOJIOTHSX.
Arperanus. CoxpaHsieMocTb 00BEKTOB (persistence).

Huarpammbl  kiaccoB.  [loHATHS W OpUHIUNBI  OOBEKTHO-OPHEHTHPOBAHHOTO
IPOEKTHUPOBAHUS.



6.6
7.

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

. CASE - cpeacTBa u uX HCIIOIB30BAHKE JIJI1 aBTOMATU3AIMH MPOSKTUPOBAHUS ITPOTPAMM.

KomnbrorepHoe MoaeupoBanue

3agaun YUCIIEHHOTO MOJAEIMPOBAHUS B MEXAaHUKM CIUIOLIHBIX cpel. O6sacTu HAydHOro U
WHyCTPUAJIbHOTO IPUMEHEHUS.

[Tk MonenupoBaHusl OT IOCTAHOBKY 3a7a4y J0 MOCTIPOLECCUHTA.

Knaccugukanuss U CTpyKTypa COBPEMEHHBIX IPOTPAaMMHBIX KOMILIEKCOB. Kpurepun
OLIEHKH  BO3MOXkHOcTe.  IIpobnemHO-OpHeHTHpOBaHHOE  TecTHpoBaHue.  Peectp
POCCHICKOT0 MPOrpaMMHOI0 00€CIIEUCHNUSI.

KoHcTpykTOpCKass M aJanTUpOBaHHAs TIE€OMETpHYECKas MoOJeb. | eoMmeTrpudeckuii
IpenporeccuHr. THITBI pacueTHBIX ceTOK. Tpe0oBaHus K paCYETHOM CEeTKE C TOUKH 3PEHUs
o0ecreyeHnss TOUHOCTH PELLCHMSL.

Pacuernass mopnens. lcnonb3oBaHue KpuTepueB MOJ00MS M CBOMCTB CHUMMETPUHU.
MonenupoBaHue CTaAlMOHAPHBIX M HECTALIMOHAPHBIX MPOLECCOB. TUIIOBBIE Ki1acchl 3a1a4.
Opranuszanys pacueTa Ha MHOTOIIPOLIECCOPHBIX CUCTEMaX. MacITabupyeMoCTb.
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