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BA30OBbBIN YPOBEHD

Mamemamuueckuit ananus

[Ipenens! nocnenoBaTenbHOCTEH U GyHKIMA. [IepBBIN 1 BTOPO# 3aMevaTeNbHbIC TIPEACIIBI U CICICTBUS
13 HUX. DKBHBAJICHTHBIE OECKOHCYHO-MAJIBIE BETHIMHBI. PacKphITHE OCHOBHBIX HEOIIPEACICHHOCTEH,
npaBwia Jlonurans.

HenpepbiBHOCTD (DyHKINI OHOW M HECKOJIBKUX MEPEMEHHBIX (B TOUKe, Ha MHOKecTBe). COBOKYIHas
¥ TTIOKOOPIMHATHAS HETIPEPHIBHOCTH. Te0peMbl O HENPEPBHIBHBIX (QYHKIIHSAX.

[MpomsBoanas u auddepenunan GyHKUUU OTHON mepemeHHOH. Kputepuit nuddepeHunpyemoctu
byHKINY.

HubpdepenmupyeMocts  (QYHKIUM  HECKOIBKHX TE€PEMEHHBIX. YacTHbIE TPOM3BOAHBIE U
muddepennunan pyHkuun. IIponsBoaHas Mo HanpaBICHUIO.

Heo6xonumble 1 7OCTaTOYHBIE YCIOBHSI JIOKAJIBHOTO SKCTPEMyMa (DYHKIIMH HECKOJIbKUX ITEPEMEHHBIX.
YCHOBHBIN 3KCTpeMyM (YHKIIMHA HECKOJBKUX TEPEMEHHBIX. MeTOo/| HeOolpeaeIeHHbIX MHOXKHUTEICH
Jlarpanxa.

Heompenenennslii wHTErpasm W ero cpoicTBa. Tabmuia HeONpeAeNeHHBIX WHTETPaoB IS
3JIEMEHTapHBIX (QYHKIUH.

OcHOBHBIE IPHEMBI HHTETPUPOBaHUS QYHKIMK (METO 3aMEHBI IEPEMEHHO, METOJT HHTETPUPOBAHUSI
0 YacTsIM, METOJ] Pa3JIOKEeHHS Ha dJIeMEHTapHbBIE IPOOH).

OrnpeneneHHbI HHTETPA U €r0 CBOICTBA.

Beruucnenne miomanei miockux obnacteil 1 o0bemMoB Ten. [nHa miIockoi KpUBOH B Pa3IHYHBIX
KOOpIMHATAX.

OcCHOBHBIE TEOpEeMBI [IsI KPUBOJMHEHHBIX M TMOBEPXHOCTHBIX HHTerpanoB. Popmynsl ['puna,
Octporpanckoro- I'aycca, Ctokca.

Crenennsle psaabl. Paznoxenne GpyHKni B creneHHble paasl OyHKITMOHATBHBIE PSIIbL, Psin v mHTErpan
Dypse.

Anzebpa u zeomempus

[MonsiTrie anreOpandeckoi cuctembl. [lomyrpymmbl, rpymibl, Koiablla ¥ mois. ['oMoMOpQU3MBI H
M30MOP(HU3MBI AITEOPANIECKUX CHCTEM.

JluneiiHble BEKTOpHBIE MpocTpaHcTBa. JIMHEHHas HE3aBUCHMOCTh CHCTEM BEKTOpOB. PaHr cucrem
BEKTOpoB. basuc u pasmepHOCTh JIMHEHHOro mpocTpaHcTBa. KoopaunHaTel BekTopa B 0asuce,
M3MEHEHHE KOOPAMHAT IPY U3MEHEHHH Oa3uca.

JleTrepMrHaHT MaTpHIBI, €r0 CBOMCTBA M CIOCOOBI BBIYMCIEHUS. MaTpuunble omnepaunu. Koibuo
KBaJpaTHbIX MaTpull. CriocoObl oOpameHns: MaTpull. TeopeMa o paHre MPOU3BEACHUS MaTPHII.
Cuctembl nuHEHHBIX anreOpandeckux ypasHeHuil. IIpaBunmo Kpamepa, meron [aycca, ycnoBue
COBMECTHOCTH U pa3pemumocTi. I[Ipeacrasnenue oO1ero pemeHys B BU€ TMHEHHOro MHOrooOpasusl.

Jluneiinpie mpeoOpa3zoBaHUs KOHEYHOMEPHOTO JMHEWHOTO BEKTOPHOTO IPOCTPAHCTBA M MX MATPHUYHOE
npencraBieHue. CoOCTBEHHBIE YHMCIIa M BEKTOPHl JIMHEHMHOro mpeoOpa3oBaHMs, METOIBI X
BeruMcienus. OTHOIIeHUe Mo 00us MaTpHIl. JlnaroHanu3upyemble MaTPHUIIHI.

bununeitnple u KkBampatuuHble (OpPMBI W UX MaTpUYHOE TMpejcraBieHue. KaHoHWYeckoe
NpeACTaBICHUE MOJIOKHUTEILHO ONPEAeTICHHON KBapaTUIHON (HOPMBI.

EBKIMIOBEI M YHUTapHBIE TIPOCTPaHCTBA. [Ipoliecc OpTOroHanM3anuy CucTeMbl BEKTOpoB. AddunHast
Y OpPTOrOHANIbHAs KilacCU(UKALMSI KPUBBIX U IIOBEPXHOCTEH BTOPOTO MOPSIKA.



Hudppepenyuanvnvie ypasnenusn

JubdepeHnnanbHble  ypaBHEHUS TEPBOrO MOpsjaka. lIpueMbl WHTETPUPOBAHUS MPOCTCHITUX
TG PepeHINATBLHBIX YpaBHEHUH (ypaBHEHUSI C Pa3NCNSIONIMMUCS TePEMEHHBIMH, OJHOPOJHBIC,
nuHelHble, bepHyum, B monHeIX auddepeHimanax u IpUBOJUMbBIC K HUM, YpaBHeHUs Jlarpamka u
Knepo).

3anaya Komu. Teopema o CylIecTBOBaHUHM U €AMHCTBEHHOCTH pemieHus 3anaun Komw. JInHelHbie
T epeHInaTbHbIE YPABHEHHS BBICIINX MOPSIKOB ¥ METOIBI X PELICHUS.

CucteMbl TMHEHHBIX TUQQepeHINATBFHBIX YPAaBHEHUH C MOCTOSHHBIME KO3()(OUIIMEHTaMHU ¥ METO/IBI
UX PELICHUS.

YcroitunBocTs permennii auddepeHnuanbHpIX ypaBHeHHH. Teopemsl JIsmyHoBa 00 yCTOHYHBOCTH,
HEYCTOMYMBOCTH, YCTOMYUBOCTH 110 TICPBOMY MPHUOIIKESHUIO.

ABTOHOMHBIE TWHAMHUYECKHAE CHUCTEMBI 2-TO Topsaka. COCTOSHUS paBHOBECHS, UX THIT M XapakTep
ycroiuuBocTd. Pa30Bblil HOPTPET.

MOBBIIIEHHBIA YPOBEHb

ﬂucxpemua}l mamemamukKka

OCHOBHBIE TIOHITHS TEOPUH MHOXKECTB. AJredpa MHOXKECTB. bHapHBIE OTHOIIIEHHUS W X CBOWCTBA.
OTHOIEHNS YKBUBAJICHTHOCTH 1 TIOPSIKA U UX CBONCTBA.

[Tonsitie MomHOCTH MHOXecTBa. OCHOBHbIE KOMOMHATOpHBIE KOHQUTypalMd W TOACYET HUX
KoauuecTBa. [IpUHIUIT BKITFOUEHUNH-UCKITFOUECHUH.

OcHoBHble TmOHATHA Teopun TpadoB. CrmocoObl mpeacraBineHuss TpadoB. Merpudeckne
XapakTepucTUKU rpadoB. Baxkueimme kiaccel TpadoB (aepeBbsi, AByAONbHBIE Tpadbl, IIaHAPHEIC
rpader). Teopemsr Ké€nnra u [loatpsruna-Kyparosckoro.

Jlornueckue (GyHKIMH M CIIOCOOBI UX mpeactaBieHus (Tabmuisl, Gopmyisl, cxembl). JTHD, KHO,
[Monuaom XKerankuna. Cyneprnosuiust (QyHKIMH M 3aMblkaHWe MHOKecTBa (yHKuuil. [lomHble
cuctembl pyHkumid. Teopema cBenenus. Kpurepuii [locra. [Ipeamonnsie kinaccel. bazuchr.

ITocTaHoBKa 3aja4d ONTUMAJIBHOTO KoAupoBaHus. CBeleHue oOWIEH 3agauyd  ONTHMAJIBHOTO
KOJIMPOBaHHSA K 33/1a4e MOCTPOCHUSI ONTHMAILHOTO TIPEPUKCHOTO Kojia. Anroput™ Xaddmana.

Memoowt npocpammuposanusn

CucteMsl mnporpaMMmupoBaHus. bubanoreku mporpamMM. BusyanbHbI moaxox K pa3paboTke
nporpaMM. MHTErprpoBaHHbBIE Cpelibl pa3padOTKH MporpamMM (Ha puUMepe KOHKPETHOW CHUCTEMBI —
Microsoft Visual Studio, Borland C++ nnu Borland Pascal). OcHoBHBIE QyHKIIMKM HHTETPHUPOBAHHON
cpenpl. CpencTsa i OTJIQAKH IPOTrPaMM.

CraHgapTHbIe TUNBI JAaHHBIX W WX BHEIIHEE W BHYTPEHHEE IpelcTaBiIeHrne B mamsatd OBM.
CTpyKTypHpOBaHHbBIC THUIIBI JAHHBIX (MACCHBBI, MHOXECTBA, CTPYKTYPBI/3allMCH, MEPEUUCICHHUS,
00BEeTUHCHNS).

bazoBbie 37€MEeHTHI CTPYKTYPHOTO MIPOTPAMMHUPOBAHUS — COCTABHBIE OIEPATOPHI, ITUKIIBI, YCIOBHbBIE
OIIepaTophl, ONEpaTophl BEIOOpa (Iepekitoyarenn). BHyTpeHHne 1 BHEIIHKE TpoueAypbl (QyHKINN).
DeMeHThl MOYJIFHOTO MporpaMMupoBanus. Padora ¢ bubimorexkamu mporpaMm (MoayJiei).

OcHOBHBIE TOHATHS OO0BEKTHO-OPUEHTHUPOBAHHOIO mNporpamMmupoBaHus. OObABIEHHE Kilacca H
pa3rpaHUYeHUE YPOBHEN JIOCTyNa K JaHHbIM M TMpoleaypaMm. KOHCTPYKTOpPbl U JIECTPYKTOPHI.
[epeonpenenenue ¢pyHkIMi 1 oneparnwmii. Hacienosanwue.

IIoHsATHE CTPYKTYphl NaHHBIX. [IprMephl JIMHENHHBIX CTPYKTYp. JIMHAMUYECKUE CTPYKTYpPhl JaHHBIX.
[Ipumeps! 1 ciocoObl UX peanu3aum.

Cratryeckoe ¥ JWHAMHYECKOE paclpelieieHHe MaMsITh. SI3BIKOBBIE CPENCTBA  YIPABICHUS
JUHAMUYECKUM paclpelielicHHeM NaMATH. YTpaBieHHe CBOOOJHOW MaMATHIO NPH HMCIOJIb30BAHUU
CLETJICHUS (CIIMCKH).

praBJ’ICHI/Ie pacipeacjICHUCM ITaMATH. JlokanbHbIe U r100abHBIE NEPEMCHHBIC. O6nactu BUIHUMOCTH
" BPEMs )KU3HU IICPEMEHHBIX. CraTuyeckoe JUHAMHUYCCKOC paclIpCaACICHUEC ITaMsATH. Vkazarenm.

Opraam3amust  noctyma 10 uMeHH (Tabmuipl). CrnocoObl  opramm3anuu  Tabmwm.  OreHka
3 HEeKTUBHOCTH.

Mertoapl paboThl ¢ BHEIIHEH MaMsaThio. Dainbl. SI3bpIKOBBIC cpeacTBa s paboThl ¢ (aimamu
(OTKpBITHE/3aKPBITHE, YTCHUE/3AITHCh, IEPEMEIICHIE YKAa3aTels).



Memoowt eviuucnenuil

Anmnpoxkcumanust QyHKOud. MeTonsl MpUONMMKEHHOTO BBIUMCICHUS (QYHKIMHA (MHTEPIONSIHA,
CIUIAIiH-UHTEPIIOJIALMS, HAWTYYIINe IPUOIIDKEHNS).

UncnenHoe audQepeHNpoBaHe W HWHTETpUpOBaHHWE. YUWCIEHHBIE METOMBI pPEIIeHUs 3a7ad
JUHEHHON anreOphl (pEelIeHUue CUCTEM JIMHEHHBIX yPaBHEHUM, METOIBI OTHICKAHUS COOCTBEHHBIX
3HaueHWi). UWCIeHHbIE METOABl pemeHUs OOBIKHOBEHHBIX MU(GEpEeHIINAIBHBIX YpaBHEHUH
(metonp! Trma Pyrre-Kytra). UncineHHbIE METOBI MHTETPUPOBAHUS HEMPEPHIBHBIX (DYHKITHH.

TeOPLI}l 3ep0;lmuocmeﬁ U mamemamuyecKasa cmamucmuka

OcHOBHbBIE OTallbl IMOCTPOCHUA BepOﬂTHOCTHOﬁ MOACIN CTaTUCTUYCCKH YCTOP'I'{I/IBOFO
OKCIICpUMCEHTA. Paznmuunbie moaxombl K OIPEACIICHUIO BEPOATHOCTH. VYcnoBHas BEPOATHOCTE.
TeOpeMI)I 0 BCPOATHOCTAX (CJ'IO)KGHI/I}I, YMHOXCHUA, MOJIHOM BepO}ITHOCTI/I).

CrnyualiHple OJTHOMEpHBIC BEJIIMYHWHBI, (YHKIHMU pacrpeneicHus. Kinaccuduramms ciaydailHbIX
BeJMYUH. UHUCIOBBIE XAapAaKTEPUCTUKHU CIyYaWHBIX BEJIWYUH. THUIOBBIE 3aKOHBI PACHPENCIICHUS
CITy4alHBIX BEJIMYUH.

CrnyuaiiHple MHOTOMEpHBIE BEJIMYMHBI, MHOTOMEpHBIE 3aKOHBI pacnpezaeneHus. Kopapuanus
CIIy4aiiHBIX BEIMYUH U KO3 (OUIHEHT KOPPEISILHH.

HepaeenctBo UeOblieBa, 3aK0H OOJIBIINUX YHCEN U MPEACTbHBIC TEOPEMBI JJII CyMM HE3aBUCHMBIX
CITy4YailHBIX BEJIMYUH.

OCHOBHBIE MOHATHS MaTEMAaTUYECKOM CTATUCTHKH U BBIOOPOUYHBIC XapaKTepUCTHKU. OLeHNBaHUE
MaTeMaTHYECKOTO OKUIAHHS, JUCIIEPCHH, BEPOSTHOCTH, CTATUCTUYECKast QYHKIMS pacipeesiCHHS.
CBoiicTBa CTAaTUCTUYECKHMX OLIEHOK. MeToapl MOJy4YeHHs] TOYEYHBIX OLIEHOK IapamMeTpoB
pacnpenencHuil. IIpoBepka MpPOCTON THUIOTE3Bl COTNIACHS C HCIOJIB30BAHUEM KPUTEPHSA «XHU-
KBajpar».

Memoowvl onmumusayuu

JIuneitnoe mporpaMMUpOBaHUC, CHUMINIECKC METOJA W BApHAHTBI €ro KOHKPETHU3aluu, TCOopeMa
HBOfICTBCHHOCTI/I.

3amayn TMHAMUYECKOTO MTPOrpaMMHUpPOBaHusl. MeTo/1 peKyppeHTHbIX ypaBHeHHH bemnmana.

VYcnoBrs ONTUMAIBHOCTH B INIAJKHX BBIMYKIBIX 337jauaX MaTeMaTH4eCKOrO MPOrpaMMHUpPOBAHUS.
Teopewmsl Jlarpanxka, Kapyma-Kyna-Takkepa.

Jugppepenyuanvnan ceomempus u mononozusn

Teopust kpuBBIX M TOBepxHOCTeW. KpuBH3HA M KpyueHHe Tiaakod KpuBoH, dopmynsl Dpere.
IlepBast u BTOpas KBaapaTW4HbIe (OPMBI IOBEPXHOCTH, TeopeMa MeHbe O KpHBHU3HE KPHUBOW Ha
ITIOBEPXHOCTH, IJIaBHbIE KPUBU3HBI, [ayCCOBA U CPEIHSSI KPUBU3HBI.

Onementsl Tomojoruu. OmpeneneHue TOMOJIOTHYECKOTO0 MHPOCTPAHCTBA, IOAIPOCTPAHCTBO,
HeTpepbIBHBIE 0TOOpaXkeHHs, TeopeMa BeliepiTpacca 0 HepephIBHOW (YHKIIMM HAa KOMITAKTHOM
MHOECTBE, TIPOU3BEICHHE TOIMOJIOTHUECKUX MpocTpancTB. duddepeHnupyemble MHOr00Opasus,
TOTIOJIOTHYECKUE MHOT000pa3us, KilacCu(UKAIHS ABYMEPHBIX 3aMKHYTBIX ITOBEPXHOCTEH.

Teopemultecmm MeXaHuka

TCOpeMH 00 W3MEHEHUH U 3aKOHBI COXpAaHCHHA HUMITYJIbCd, KHUHCTHUYCCKOIO MOMCHTa H
KUHETHYSCKOM OHEPTHUU CHUCTCMBI. TeopeMa 00 U3MEHECHHH MOMEHTA KOJHMYECTBa JABWKCHHA
CUCTEMbI MATCPUAIBHBIX TOYCK. TeopeMa 00 HW3MEHEHWH KHWHETHYECKOM OHEPrun CHUCTEMBI
MaTCpUuaJibHbIX TOYCK.

I/I,I[eaJ'IBHBIC CBA3U. ypaBHeHI/I}I HarpaHn(a B 0606IJ_ICHHBIX KOOpAnHAaTax.

[Mnockoe nBwkenue TBepaoro Tena. CKOpOCTh TOYEK IUIOCKOW (UTyphl. MrHOBEHHBIN LIEHTP
BpalleHus. Y CKOPEHHE TOUEK MII0CKOH (purypbl. MrHOBEHHBIN LEHTP YCKOPEHHUH. Y CTOMYMBOCTD 110
JlsammynoBy. Teopembl 00 yCTOWYMBOCTH M HEYCTOWYMBOCTH IO MEPBOMY NpPUONIKEHHIO. Maible
KOJIEOAHUSI MEXaHUYECKUX CHUCTEM. YpaBHEHUS BO3MYIIEHHOTO JIBUKECHUS. XapaKTepUCTHUECKHUN
ompenenutens. Teopema JlsmyHoBa 00 yYCTOWYMBOCTM M HEYCTOWYMBOCTH IO IIEPBOMY
NPUOTMKEHHIO.



