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TD66OBaHI/I$I K ITIOCTYIIAIOIIMM B dACIIMPAHTYPY

]_IJ'ISI Caa4d BCTYIHUTCIBHOI'O 3K3aMCHA B ACIIMPAHTYPY IIO CIICHUAJIBHOCTH

9K3aMCHYIOIUCCA JOJIKHBI:

® 3HATh Marepuai, MNPeayCMOTPEHHBIN oOOIeld W CHenualbHONM YacThIO
IPOTrPaMMBbl;
® yMETb KpaTKO H3JO0XKUTh CcojAepx aHue paboThl, NPEJCTaBICHHON B

KadecTBe pedepara;
® BJAJIETh KPYroM BOINPOCOB, CBSI3aHHBIX C Y3KOH 00J1aCThIO, K KOTOPOW

OTHOCHUTCS MIPEACTABJICHHBIN pedepar.



BBenenue

B ocHOBe HacrosmEed NPOrpaMMbl JIEKUT MaTepuall KypCOB: JIMHEHHas
anrebpa, JUCKpETHas MaTeMaThKa, MaTeMaTHMYeCKUW aHanu3, (PyHKIIMOHAIbHBIN
aHann3, OOBIKHOBEHHbIE U depeHINaTbHbIe ypaBHEHUS, MaTeMaThdyecKas
(¢u3nKa, BEIYUCIUTEIbHAS MaTEMATHKA, MaTEMAaTUUECKOE MOJIETUPOBAaHUE, TEOPUS

BEPOSTHOCTEH, MaTEMaTUUECKasl CTATHCTUKA, YACIICHHBIC METO/IBI.
YACTD 1 (oO1mrue Bompock!)
1. MaremaTH4yeckoe MO/IeJINPOBaHUE

[ToHsiTMe wmaTeMaTUYECKOM MOJAENH. MaTreMaTH4eckoe MOACITUPOBAHUE
KaK METOJI OMNHCAaHUS U HUCCJIENOBAaHUS CJIOXKHBIX cucTeM (B (¢u3HKeE,
SKOHOMHKE, YIPaBICHUM U JAPYrux ooOsacTsx 3HaHuM). OCHOBHBIE JTallbl
MozaenupoBaHusi. llpenBapurensHOe HCCleOBaHUE TPOOJIEMHONM  00JacTy.
[loctanoBka 3amaun W  ompeneneHue Ttuma  monenu.  OOocHOBaHHE
KOPpPEKTHOCTH MOoJieiu. OCHOBBI TEOpUM MOJ00MS M BepuUdUKAIUU MOJETEH.
[IpumeHeHne MaTeMaTHUYECKUX MOJENIE B BBIYHUCIUTEIBHBIX JKCIEPUMEHTAX.
OTamnbl  BBIYMCIUTEIBHOTO  AKCIepuMeHTa. [locTpoeHne MareMaTu4ecKou,
AITOPUTMUYECKOM W MPOTrpaMMHOM  MOJEIHA  MCCIEAYEMOW  CHUCTEMBI.
Matematnyeckoe 3ambikanue. KommbroTepHble MOIEIH Kak (opMaaTn30BaHHOE
npejacTaBieHrue B OBM mpakTUdecKux MpueMoOB U METOJIOB MPUKIAAHON 00IacTH.
CeMHOTHYECKHI MOJIXO/A: CUHTAKCUC, CEMAHTHKA U MparMaTukKa KOMIIbIOTEPHOMN
MOJIENIA.  3aMKHYTHI  [MKI  pemieHus  3amad = Ha OBM: mocrtpoeHue
KOHLENTYaJIbHOW,  (POPMAJIM30BAHHOM,  QJTOPUTMUYECKOM,  MPOTPaMMHOMN

MOACIIH, SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA, HHTCPIIPCTAIUA PC3YJIbTATOB.

O6mass  cxema  dopmMaau3alMd  SKOHOMHMYECKHUX  MPOIECCOB  H
B3aUMOJCUCTBUA. B3auMOCBSI3b SKOHOMUYECKOM TEOPUH, MaTeMaTUYECKON

9KOHOMHUKH U O9KOHOMHYCCKOI0O MOACIIMPOBAHMAA.



OHTI/IMI/IBaI_[I/IOHHBII\/’I moaxoa K (l)OpMaJ'II/IBaLII/II/I IIOBCACHHA JKOHOMHUYCCKHX
CUCTCM M €TI0 KOHKPCTU3alUWA I 3ad9 MAKPOSKOHOMUKU W MHUKPOSKOHOMMUKHU.

Turnsl OIITUMH3alIMOHHEBIX 3aJ1a4.

Mamemamuueckoe npocpammupoganue. THUTBI HKCTPEMYMOB (DYHKIIUH,
YCIOBUSL  JIOKAJIBHOTO O3KCTpEMyMa, METOA MHoxuTened Jlarpamxka, wux
uHTepnperanrs. OCHOBHbIE MOHATHUS BBITYKJIOr0 nporpaMmupoBanus. CeanoBbie

touku. Oynknus Jlarpanxa.

@opMmynupoBKa  3amaud  JUHEHHOro  mporpammupoBanus  (JIID),
sKOHOMHUecKass wuHTepnperauus. [loHsTus omopHoro Tulana U 0Oasuca,
BBIPOXKJICHHOCTh U HEBBIPOXKJACHHOCTh 3amad  JIII, OCHOBHBIE MPUHIUIBI

CHUMILICKC-MCTOAA. OcHOBHBIC TCOPCMBI JILI.

JInHaMH4YECKOE MPOTPaMMHUPOBAHUE U ONITUMAJIBHOE ITPOTPAMMHOE

yIpaBJiCHUE.
2. Teopusi BeposiTHOCTEN M MaTeMAaTHYeCKAsi CTATUCTHKA

3akoH OOJBIIMX YHCEN KakK BBIPAKEHHWE CBOMCTBA CTAaTUYECKOMN

YCTOMYMBOCTHU cpeaHero 3HaueHus. LleHTpaiibHas npenenbHas TeopeMa.
[ToHsATHE CTATUCTUYECKOMN TUIOTE3bl U CTATUCTUUECKOTO KPUTEPHUSI.

OCHOBHBIC MOHSTHS TCOPHUHU OLCHOK H CBOMCTBA OLICHOK (HeCMeIHeHHOCTI),

COCTOSITENILHOCTh, ACUMITOTUYECKAsI HOPMAIbHOCTb, 3(h(PEKTUBHOCTB ).

HpI/IHHHH MAaKCHUMAJIBbHOI'O HpaBIIOHOI[O6I/IH ML OOCHKH IIapaMCTPOB

3aKOHA paCIpeaeICHNS CTyYallHOW BEJIUYUHBL.

['eHepasibHas COBOKYITHOCTb, BBIOOpDKAa U €€ OCHOBHBIC XapaKTEPUCTHUKU
(cpenHee  3HAYeHWE,  JIUCIEPCUS,  ACUMMETPHUsA,  KBaHTWIH,  (DYHKIUHU
pacripefieieHuss U MIoTHOCTH). OCHOBHbBIE 3aKOHBI PaCHpeeICHUS] HEMPEPHIBHBIX
CIIy4alHbIX BeJIMUUH. OYHKIMU TJIOTHOCTH PACIIPEICIICHUS, CBOMCTBA U KBAaHTUJIN

OJIHOMEPHOM, JBYMEPHOM M N-MEPHOM HOPMAJIBHOM CIIyYalHOW BEJIUYUHBI.
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Pacnipenenenue xu-kBaapar, Cteronenra, CHenexkopa-duiepa, JJOrHOpMaIbHOE U

paBHOMEPHOE.
2. IucKpeTHBIN aHAJIHM3

KomOuHaTopHbIE METOABI JAUCKPETHOTO aHanu3a. Kitaccuueckue 3amayu
KOMOMHATOpHOTO aHanu3a. Pazouenust u pasmenieHusi. OCHOBHbIE KOMOWHATOPHbBIE
TOKIECTBA. 3ajjaud O KOAWpoBaHMM HHPopmaumu. llepeuncinurensHble 3agadd O

Ha3HA4YCHMUAX.

DneMeHTapHasi Teopusi MHOKeCcTB. byneBa anreOpa. Jloruka BricKa3bIBaHUM.
Jloruka npeaukatoB nepBoro nopsaaka. Teopema o neaykiuu. Teopema o MOJHOTE.

MeToabI JOTUYECKOTO BLIBO/IA.

Omnpenenenue rpada. PaznoBunHoctu rpadon. CreneHu BepuidH Tpada.
Tabnuunoe npencrasienue rpadoB. MaTpuila HHIUACHIMN. MaTpuiia CMEKHOCTH

(BepmmH). CIIMCOK Tap, CIIUCOK WHIIUICHTHOCTH.

[Tytu (Mapumpytsl, nienu) B rpade. Ilpocteie myTH, 1ukibl. CBS3HOCTB.
Ces3nblii rpad. TeopeMa O CBSI3AHHOCTH JABYX BEPIIUH, UMEIOLIMX HEYETHYIO
JIOKaJbHYIO CTereHb. MakcuMasbHOe 4nciio pedep B rpade ¢ N BepmuHamu u K
CBSI3HBIMM KOMIIOHEHTaMH. JlocTarouHoe ycioBHE CBSI3HOCTH rpada c N
BepmHaMHu. JlepeBbsa. CBsI3aHHOCTH JIFOOBIX ABYX BEPILUH JI€PEBA €AMHCTBEHHBIM

npocthiM yTeM. M3o0pakeHue nepesa.

OWIEpOBbl NMYTH W LUKJIbI. AJTOPUTM MOCTPOEHUS SUIIEPOBBIX LHKIOB.
OueHka CII0)KHOCTM alIropuT™Ma. ['aMHUIbTOHOBBI NMyTH MU IUKIBL. CI0KHOCTB
3a1a4d MTPOBEPKH CYIIECTBOBAHUS T'aMWIbTOHOBA LMKiA. [lyT, mmeromme Tum

nukia. HaxoxxaeHue kpaT4ammx myTei B OpUeHTUPOBAHHOM Tpade.
3. Maremarudeckas pusuka

Knaccuduxkaims ypaBHEeHHI BTOPOTO TOpSAKA C ABYMS HE3aBHCHUMBIMH

nepemeHHbIMU. KaHoHuueckne  ¢GopMbl  JUHEHHBIX  YpaBHEHUH  BTOpPOTO



nopsiika €  JABYMSI ~ HE3aBUCHUMBIMU TIEPEMEHHBIMH  C  MOCTOSIHHBIMU
kod(durmeHTamMm,  XapaKTePUCTUYECKHME  ypPaBHEHUS M XapaKTEPUCTHKH.
VYpaBHeHUE TONEPEYHBIX KOJICOAHUN CTPYHBI, TpaHUYHbIE M HaAYaJIbHbBIC
ycloBusi, Teopema eauHcTBeHHOCTH. Dopmyna lamambepa [i1si OAHOPOIHOTO
ypaBHeHUs1 koyieOaHWM. Meroa paszjieneHus TEpPeMEHHBIX [UJIsi  ypaBHEHUS
KOoJIeOaHU OMHOPOJHON CTPYHBl. YPaBHEHHE TEIUIONPOBOJHOCTH, KpaeBble
3a/layd, OPUHIMI MakKCUMyMma, TeOpeMa €IWHCTBEHHOCTU. Meroa pasaeneHus

ICPCMCHHBIX. YPaBHGHI/IC Hanﬂaca, IIOCTAaHOBKA KPACBLIX 3a14a4.

4. Inp¢epenunaibHbie ypaBHEHHUSA

Meronbl  pelieHus  JIMHEWHBIX CUCTeM  ypaBHeHuW. llpsmbie wu
UTEPAIIMOHHBIE METOJbl. METOo/bl pelIeHHs IJI0XO0 OOYCIOBJIEHHBIX U Ciado
3aroyiHeHHBIX cucteM. IIporonka. UucieHHble MeETOABI MOHMCKAa COOCTBEHHBIX
3HAYCHUH U BEKTOPOB (IPSIMbIE U UTEPALIUOHHBIE).

Mertoapb! penieHrs: HEMMHENHBIX YpaBHEHUM U cucteM. [Ipocreiimme meToas
U UX cxoauMocTh. OTaenenne KopHe MHorowieHa. Meroa HeroToHa [uist cucrem.
[Touck 3KCTpeMyMOB (PYHKIIMM MHOTMX IEPEMEHHBIX: METOJIbI TOKOOPAMHATHOTO
Y TPAJUEHTHOIO CIIyCKa U COIPSKEHHBIX HAIIPaBICHUMN.

Metonpl pemieHusi OOBIKHOBEHHBIX JU(GEpeHIIMANTBHBIX ypaBHEHUM.
Metonsl Pynre-KyTrTa m MHOromaroBsie MeTOAbl A 3agaun Komm: cnenuduka
peannzanuu U obnacte npuMeHeHus. HesBHble MeTonpl. OlieHKa MOTPELIHOCTH
METO/Ja M aBTOMAaTWMYECKUW BBHIOOp Iara HHTErpupoBaHus. KpaeBble 3amauu:
MOCTAHOBKA MPOOJEMbl W MpOCTeHIre MeToabl (IMPOTOHKH, CTPEIbObl U
["anepkuna).

Meroabpl  MHTErpUpOBaHUS ypaBHEHUWH B  YAaCTHBIX  MPOU3BOJHBIX.
[TocranoBka mpocredmmx 3agad. CeTKM U IIA0JIOHBI, ANNpOKCUMAalUs |
YCTOMYUBOCTb, CXOJUMOCTb. CxeMbl TUTSL YPaBHEHUI nepeHoca,
TEIUIONPOBOJHOCTH U BOJHOBOTO ypaBHEHHs. METOAbl pElIEHUs SJUIMITUYECKUX

YPaBHEHUM.



5. YuciaeHHbIe MeTOAbI

Pemenne  nuHelHbIX — anreOpamueckux — ypaBHeHHil.  Ilpsimpie u
WUTEPAIMOHHBIC METOJbl. 3ajadya UHTEPIOISALUNN, WHTEPIOJALUS IOJUHOMAaMHU.
YucnenHoe uHTErpupoBaHue. YHCIEHHBbIE METObl PEIICHUS OOBIKHOBEHHBIX
nuddepeHnanbHbpIX  ypaBHeHUH. OJIHOIIArOBbIE W MHOTOIIArOBBIE METOJBI
pelieHusi OOBIKHOBEHHBIX AU (epeHInanbHbIX yYpaBHECHUN. SIBHBIC U HESBHBIC
METObI peuieHruss  OOBIKHOBEHHBIX g depeHmaTbHbIX YPaBHEHHU.
YCcTOMYHMBOCTE METOJIOB pelIeHus OOBIKHOBEHHBIX U] hepeHITnaTIbHbIX
ypaBHEHUW. YMCIECHHBIE METOABl PEUICHUS HKCTPEMAIBHBIX 3adad. MeToasl
HYJICBOTO, IIEPBOIO M BTOPOTO NOPSAJIKOB. Pa3HOCTHBIE METOAbI PEIICHUS
ypaBHEHH MaTeMaTH4YecKoW (u3uKu. SIBHbIE W HesBHbIe cXeMbl. OCHOBHBIC
TTOHSITHS (anmpokcuMmarus, CXOJIUMOCTh, YCTOWYUBOCTH). Teopus
YCTOMYMBOCTA PA3HOCTHBIX CX€M. Pa3HOCTHbIE CXE€Mbl U1 ypaBHEHUS
[lyaccona, TeIIONPOBOJHOCTH, IIEPEHOCA W BOJIHOBOTO YpaBHEHHS. Meton
nporoHku. IloHATHME O MakeTax MPUKIATHBIX MPO TPaMM U NPOTPAMMHBIX
CUCTEMaX, MPUMEHSIEMbIX B MAaTEMaTHUKE, BBIYMCIUTEIBHOM 3KCIEPHUMEHTE,

YHCJIICHHOM U UMUTAILIMOHHOM MOJICJIMPOBAHNH.
6. MaTtemaTu4eckue 0OCHOBbI HH(POPMATHKH

AnreOpa MHOXecTB. AnreOpa OTHOIIEHUH. bUHapHBIE OTHOIICHUS U HUX
cBOMCTBA. OTHOILICHUSI 3KBUBAJICHTHOCTH, OTHOIICHUE TOpSAKA. DJIEMEHTHI
Teopuu (POpMabHBIX CHUCTEM: TMOHATHE (HOPMALHONW CUCTEMBI, HCUUCICHHUE,
dbopmanbHbii  BBIBOA.  [loiHOTa,  HEMPOTUBOPEYHBOCTH,  PA3PEIIMMOCTH
dbopmanpHON cucTembl. VcuucieHrue BBICKAa3bIBAHUM, MCYHUCIICHUE MPEIUKATOB.

byneBa anretpa.

Jloruka  mpeaWKaToB:  CBOOOJHBIE W  CBSI3aHHBIE  TEPEMEHHBIE,
DKBUBAJICHTHBIC TPEOOpa3oBaHUs W TpPEABapeHHass HOpMalibHas  (opma.

Uudopmanuss u  ee  u3MepeHue. OHTponus. MeToapl ONTUMAIBLHOTO
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KOAMpOBaHUS. MamuHHas apudmeTuka: npeacTaBieHue uucen B OBM,
IIOIPEIIHOCTA MAIMHHBIX BBIYMCIIEHUHM, MAlIMHHBIE KOABL. TE€OopHs alropuTMOB:
HOHSTHE aJNTOPUTMA, (DOPMAJIBHBIE ANTOPUTMHUUYECKUE MOJENH, YHHMBEPCAIbHBIN
QITOPUTM, AITOPUTMHUYECKAss PA3PEIIMMOCTD, AITOPUTMUAYECKH HEPAZPEIIUMBIE

po0JiIeMbl, OCHOBHBIE KJIACCHl aJITOPUTMHUYECKOM CIIOKHOCTH.

Yacte || (nonmosHUTEIBbHBIE Pa3/iesibl)

1. CucrteMHOe IpOrpaMMHOe odecriedeHue 1
BbIYMCJINTEIbHbIE APXUTEKTYPbI

CpaBHutenbHbll 0030p coBpemMeHHbIXx OC W omneparMoHHBIX 000JI0YEK.
CereBbie OC 1 OCHOBHBIE POTOKOJIbI. BHYTpEeHHSs1 opranu3anus onepauruoHHbIX
cucteM. AOCTpakius, SKCIOPT U YyIpaBiieHHEe pecypcamu. CHHXpPOHU3ALMS
MapajuielIbHOTO  YIPAaBICHUS TpolieccaMu. TpaHCHATOpPBI: JEKCHYECKUU H

CHUHTAKCUUYECKHUI aHaJIn3, PaClpCaACICHUC IIaMATH, I'CHCPpAIHA KOaA.

Apxumexkmypusie ocobenHocmu  opeanuzayuu IBM  paznuumeix  Kraccos.
CoBpeMEHHBIE  BBIYMCIIUTEIBHBIE ApPXUTEKTYphl. [lapamnenbHble  CHUCTEMBI.
[loHsiTME O MHOTOMAIMHHBIX M  MHOTOMNPOILIECCOPHBIX  BBIYUCIHMTEIBHBIX

cucrtemax. Marpuunsle u acconuatuBHbie BC. Konseiiepnsie u norokossie BC.

Boruucnumenvuvie cemu. Konnenumss BC, nokaneHbple U riaobanpHble BC.
bazoBas stanoH-MozAenb B3auMoaecTBUs OTKPBIThIX cucteM (OSI). KoMnoHeHTshI
u ctpykrypa JIBC. Tononoruu JIBC (3Be371a, KOIBIIO, IIIMHA) U UX CPABHUTEILHBIC

xapaktepucThuku. CeMencTBa CETEBBIX MPOTOKOJIOB. CTaHAAPTHI CPEJICTB CBS3U U

uHTepdeicel. Monenb cBsi3u OTKPBITHIX cucTeM. JlokanbHble ceTu. [lepenada Ha
JajneKkue pacctossHusA. Mertonel cBA3u. lIpoTOKOsIBI ympaBieHus KaHajgaMu
nanubix. Internet: mpotokon TCP/IP, anmpecanmsi, MeTOJ OKOH, CTPYKTypa

3aro0JIOBKOB.



2. UudopmanmoHHble cucTeMbl 1 HHGPOPMALMOHHbIE TEXHOJIOTHH

Tunbl WHPOPMAIIMOHHBIX CHUCTEM U HMHGOPMAIMOHHBIX TEXHOJOTHM.
Crpaternueckoe BIWsHHC HWHPOPMAIMOHHBIX  TEXHOJOTMHA Ha  OW3HeC.
Knaccudukanus wuHPOpMaMOHHBIX cucTeM. MHGOpPMAIIMOHHBIE CHUCTEMBI H
KaduecTBO ympasiieHus. CoBpeMEHHBbIE MOJIXO0Jbl K CO3JIaHUI0 MH(POPMAITMOHHBIX
CUCTEM:  TEXHUYECKMM,  IIOBCJACHYCCKMM, COLMOTEXHHYECKuW. Pa3Butue
HHQOPMAIIMOHHBIX CHUCTEM U  OpPraHM3allMOHHbICE HW3MEHEHHS. DOYHKIHUH
OpraHW3allud W yIpaBieHUS WHGOPMAITMOHHBIMUA TexHoJorusMu. OreHka

3¢ (HEeKTUBHOCTH MHPOPMAIIMOHHBIX CUCTEM.

3. Iporpammuoe obecnieueHue HHGPOPMALIMOHHBIX CHCTEM

OCHOBHBIE THIIBI MPOrpaMMHOro oOecreueHuss. OyHKUUU ONEPALMOHHON
CUCTEMBI. MyJIbTUIPOrPaAMMUPOBAHUE, BUPTyalbHAas NaMATh, PACIPEICICHHAE
BpEMEHU M MyJbTH 00paboTka. ['paduueckuii monab30BaTenbCKHil HHTEpEC.
MukpokoMiploTepHble  oducHble  cucTteMbl. IlpukiagHoe  mporpammHoOe
obecrieueHre. DBOJIOLUS S3bIKOB IMPOTPAMMUPOBAHMS. SI3BIKM YETBEPTOro U
MATOTO TMOKOJICHHS. SI3bIKM MpOrpaMMHpPOBaHUS BBICOKOTO YpOBHsS. OOBEKTHO-

OPUCHTHUPOBAHHOC IIPOIrpaMMHUPOBAHNC. OCHOBHBIC ITIOHATHA.
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BOITPOCHI
BCTYNUTEIbHOI0 IK3aMeHa MO0 CeHATLHOCTH
05.13.18 - MaTeMaTu4ecKoe MOAEJHMPOBAHUE, YHCIEHHbIE METOAbI U

KOMILJIEKCHI IPOrpamMMm

I[I/ICerTHaH MaTEeMaTHKa

1. MHoxectBa u omnepauuu Hax HUMH. CyeTHble MHOXecTBa. KoHeuHble
MHOYECTBA, YACJIO HIEMEHTOB CYMMbI KOHEUHBIX MHOXKECTB.

2. OCHOBHBIE TpaBUia KOMOMHATOPUKH (CyMMBbI, IIpou3BeneHus1). Pasmerenus,
NIEPECTAHOBKH, COUYETAHUS.

3. BrickaszpiBanus, oneparuu Hal HUMH. DopMyIibl anreOpsl BEICKA3bIBAHUIA.

4. TlpeaukaTsl, KBAaHTOPbI. POPMYIIbI IOTUKH [IPEAUKATOB.

5. I'padbl (opueHTHPOBaHHBIE, HEOPUEHTUPOBaHHbIE). CrIOCOOBI 3a1anus rpados.

DinepoBbl U TAMHIIBTOHOBBI rpadsl. JlepeBbsi.

Jluneiinas anredpa

6. JletictBuss ¢  OJIOYHBIMH  MaTpullamMd. J[paroHagbHbIE ¥ KIETOYHO-
nuaroHanbHble MaTpuilbl. OOpaTHas Marpuiia. JJeMeHTapHble TPeoOpa3zoBaHUs
Martpul. Pa3znoxxenue marpu.

7. MaTpuupl  chnenMaJbHOTO BUAa W HUX  cBodcTBa. CUMMETpPUYHEIE,
OPTOTOHAJIBHBIE, 3PMUTOBBI, YHUTAPHBIE.

8. JluneiliHoe N-mepHOE MpPOCTpaHCTBO. I[loAMpPOCTpaHCTBO, €ro pa3MepHOCTH,
0a3uc, OTHOCUTEIBHBIN 0a3uc. BekTopHas cymma, mpsiMasi CymMMa U MepeceueHue
MTOAITPOCTPAHCTB.

9. JluneitHple omepaTopsl B KOHEYHOMEPHBIX MpocTpaHcTBax. [IpencraBneHue
orepaTtopoB Matpuiieii. Panr omepatopa. OOpatnbiii onepatop. CoOCTBEHHBIC
BEKTOPHI U COOCTBEHHBIE 3HaUCHU oniepaTopoB. [IpruBeneHrne MaTpuIIbl oniepaTopa

K IMaroHajbHOM (hopme.
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10. KBagpatuunsie gopmbl. CBeneHue KBaApaTUYHONH (HOPMBI K KAHOHUYECKOMY
Buay. llonmoxxuTenbHO ompenencHHas KBaapaTuuHas (opma. 3aKOH WHEPLUUU

KBaApaTUuyHbIX (hopm. Dopmbl DpmMura.

MaremaTnuecKkuii aHaJIu3

11.Ckanspaoe u BektopHoe nois. ['panuent. IloTtok BekTopa uepe3 moBEPXHOCTb.
®opmyna Octporpaackoro. JluBeprenuusa. [lupkynsuus BekTopa. Popmyna
Crokca. Buxps.

12.Panp1 dypbe 1O TpUrOHOMETpUUECKON cucteMme. CxoauMocTh psaoB Dypwe
JUIsl KycOYHO-TiIaakuXx QpyHkuuid. [Topsaok yosiBanus kosdduimentoB Oypbe ais
n-pas

HernpepbIBHO-IHpdepeHupyeMoit GpyHkunu. PaBHOMepHas cxoauMocTs psiga Dy-
pbe a1 HenpepblBHO-nuppepenupyemoit pynkuuu. Teopema Beiiepmrpacca (o

nosiHoTe). MHorouseHsl YeOrbIiena.
13.®yHKIIMM 0AHOM KOMIUIEKCHOW nepemMeHHou. Y cnoBue Komm-Pumana. NaTe-
rpanbsHas popmyna Kommu. Psig Teitnopa. Psn Jlopana. [Tonsitue Beiuera B
M30JINPOBAHHOU TOYKE.

14.Crenennble psiabl.  llepBas Teopema AbGens. [duddepennmpoBanve u
UHTETPUPOBAHUE CTENEHHBIX PSJIOB. DKBUBAJIEHTHOCTh AUPPEpeHIupPyEeMOCTH U

peryJspHOCTU (PYHKIIUU B OOJIACTH.
DYHKUNOHAJIBbHbIN AHAJIN3

15. Metpuueckue mpoctpancTBa. IlonmHora HenpepbiBHBIE 0TOOpaKeHUS.
KoMmnakTHbIe MHOKECTBA.

16. Ilpunnun cxatbix oOTOOpakeHuid. MTepanMoHHBIE METOABI  peIIeHUs
ypaBuHeHuit  f(X)=0 (Xopa) B TMONHBIX METPHYECKUX TPOCTPAHCTBAX U UX
IIPUMEHEHHUE.

17. HenpepbiBHBIE JIMHENHBIE omepaTopbl. Hopma W cnekTpanbHBIA paguyc
oneparopa. CxogumocTs onepatopoB. O6paTtumocts. Psin Heliman 1 ycioBust ero

cxoauMocTH. Teopema 0 CyIecTBOBaHUHM OOPATHOTO Oneparopa.
12



18.JIuneiinbie pyHKunoHanbl. COnpsKeHHOE MPOCTPAHCTBO.

OO0bIkHOBeHHbIE M PepeHInATIbHbIC YPABHEHUSA

19.Teopema cyiiecTBOBaHUS W E€IUHCTBEHHOCTH pelIeHMs 3agaun Komm s
CUCTEMBI YpaBHEHUU 1 - TO MopsiKa ¢ N-HEU3BECTHBIMU B HOPMaJIbHOU (popme
(reopema Ilukapa c nokazarenbcTBoM, Teopema [leano 6e3 qoka3aTesnbCcTBa)

20. JluneliHple ypaBHEHHS N-TO TOPSAKA C MOCTOSIHHBIMH KO3(PHUIIMECHTAMHU.
Pemienne omHOpoaHOrO ypaBHEHHs. Pelienue HEOTHOPOIHOrO YpaBHEHHS CO
CIELUAIbHON ITPABOM YACTHIO B BUJIE KBA3UIIOJIMHOMA.

21. CucreMbl JMHEHHBIX YpaBHEHUW MEPBOrO0 NOpsAJIKa C IEPEMEHHBIMU
kodppunuentamu.  DyHnameHTanmbHas  CcUCTEMa  PELIEHUM  OJHOPOJHOTO
ypaBHeHus. @opmyna JInyBuiuis. Meron Bapuallyd IPOU3BOJIBHBIX ITOCTOSIHHBIX
JUISL OTBICKAHUSI YACTHOTO PEIICHHUsS] HEOJHOPOAHOU cucTteMbl. CTpyKTypa oO1ero
pELIEHHUS.

22. Peuienue OJHOPOAHOM CHCTEMBI TMEPBOTO TMOPSAKA C IMOCTOSHHBIMHU
kod(pdunreHtamu (ciyyaid mpoCThIX KOpHEH, oOmui ciydaid). Knaccudukaius
TOYEK II0KOS CHUCTEMbl [JBYX JIMHEHHBIX YpPaBHEHUU IIEPBOrO IIOpsAKa C
MOCTOSIHHBIMU KO3(PUIIIEHTaMU.

23.YcroituuBocTh pemieHud  AauddepeHmanbHbiX  ypaBHeHUN 10 JISmyHOBY:

nemMa JIsimyHOBa, yCTOWYMBOCTD PEIICHHUS 110 IEPBOMY MTPUOJIMKEHUIO.

3axauyn MmaTeMaTu4ecKoi Pu3nKu

24. MaremaTudeckre MOJAENU (PU3NYECKUX 3a]ad, NPUBOIAIINE K ypaBHEHUSIM
MaTteMatnyeckord (usuku. OCHOBHBIE YpaBHEHUS MaTeMaTHUYeCKOW (U3HKH,

IIOCTAHOBKH 3a1da4. KOppeKTHOCTb ITIOCTAHOBKH 3aaa4.

25. VYpaBHEHHS B 4YACTHBIX MPOU3BOJHBIX THUIEPOOJUYECKOro THUMA. MeTox
XapaKTEpUCTHK.

26. YpaBHeHus mnapaboiuueckoro Tuma. llpuHuOMnm makcumyma M MHUHHMYMA.
Meton dynkuumii ['puna perienus KpaeBbix 3aa4 U 3aj1aun Ko i1 ypaBHEHUN
napaboJuYecKoro Tumna (ciiydan KOHEUHOTO, MOTYyOECKOHEUYHOT0 U OECKOHEUHOTO
CTEp>KHEN ).
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27. Meton ®@ypbe (METOJ pa3AeieHUs] NEPEMEHHBIX) JJIisl BOTHOBOI'O YPAaBHEHUS U
ypaBHEHUs TeronpoBogHocTi. OOOCHOBaHNE METO/Aa HAa KOHKPETHBIX IIPUMEpax.
Teopema CtekioBa (6€3 10Ka3aTeabCTBA).

28. 'apmonunveckne PyHKIIMU U UX CBOICTBA.

29. CpenmeHue KpaeBbIX 3ajlad K PEHICHUI0 HMHTETPalIbHBIX YpaBHEHUHU.
[ToTenmuansl (0oO0beMa, MPOCTOrO M JBOWHOTO ciosi). MIX OCHOBHBIE CBOWCTBA.

Pemenne kpaeBbIX 3aa4 Uil ypaBHeHHH Jlamiaca ¢ MOMOIIBIO TOTEHINATIOB.

MeToabI BLIYUCJIUTEIBHOH MaTeMATHKH

30. MeToabl pelIeHUs CHUCTEM JIMHEHHBIX ypaBHEHUW. MeTonbl pELICHUS
HEJIMHENHBIX cucTeM ypaBHeHU. KBagparypHsie popmyibl.

31. UnTepnonsuus Gyukuuii. UHTepnionsiiinoHHbI MHOTOWIEeH Jlarpanka.

32. OOurue cBeleHUsI U3 TEOPUU PA3HOCTHBIX CXEM: OCHOBHBIE U COMNPSHKEHHBIE
ONEPaTOPHI, ANMPOKCUMALIHS, YACICHHAs YCTOWUYUBOCTh, TEOPEMA CXOAUMOCTH.

33. Meroasl pemenus 3anauu Komm juisi 0OBIKHOBEHHBIX JH(PepeHIIaIbHbIX

ypaBHeHui (MeTonabl Pynre-Kyrra).
Teopust BeposiTHOCTEH

34. Cnyuaiinplie coObITHS, omepanuyd Haj HuMU. OmnpeneneHrue BEpOSITHOCTH B
akcuomatuke Komnmoropoa. Dopmyiibl CHOXKEHHS, YMHOXKEHHUS BEPOSITHOCTEH,
IIOJIHOM BEPOSITHOCTH, baiieca.

35. CnyudaiiHple BETWYUHBI (TUCKPETHBIC, HEMpepbiBHBbIC). Psan, dynkums, wu
IJIOTHOCTh PACIPEAECTICHUS BEPOSITHOCTEN CIIy4YalHBIX BEJIUYMH U UX CBOMCTBA.

36. YucneHHble XapaKTEPUCTUKH CIyYalHBIX BEJIWYUH (MaTEeMaTHYECKOE
OXXKHMJIaHWE, JUCIEepCUsl, MOMEHTHhI), UuX cBoicTBa. (OCHOBHBIE 3aKOHBI
pacripeiesieHus: TUCKPETHBIX U a0COTIOTHO HEMPEPBIBHBIX CIyYalHbIX BEIUYHH.
37. [llpenenpHble TEOpeMbl Il OWHOMHATBLHOTO 3aKOHA PACIPECICHHUS
(yiokanbHas U uHTEerpaibHas Myagpa - Jlannaca, [Tyaccona).

38. 3akon Oompmmx uwcen B (opme UYeOwimeBa. HepaBenctBo YeOrbimiena,
teopeMbl UeObImeBa, MapkoBa, XuHUYHHA.

39. llentpanbHble npeaeabHbie TeopeMbl (JInnaenOepra, JismyHosa).
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MartemaTH4yecKasi CTATHCTHKA

40. T'enepanbHas COBOKYIMHOCTb, BBIOOpDKA, BapHalMOHHBIM psa. [lonurow,
rUcTOrpaMMa 4acTOT, OTHOCUTEJIBHBIX 4YacTOT. BBIOOpPOYHBIE OIIEHKM YHMCIIOBBIX

XapaKkTepUCTUK HAOII0IaeMOM CITy4ailHON BETUYUHBI.

44. HecMeIeHHOCTb, COCTOSITENIBHOCTD U 3 ()EKTUBHOCTh BEIOOPOUHBIX OLICHOK.
42. JloBepuTenbHbIE WHTEPBAJbl JJI YHCIOBBIX XapaKTEPUCTHUK CIy4alHOU
BEJIUYHUHBI",

pacIpenesIeHHON 110 HOPMAJIbBHOMY 3aKOHY.

43. Kputepuu cornacus (Xu-kaapat, Koimoropona).

MaremaTudeckoe MOACIUPOBAHUC SKOJOTHUYCCKUX U Y9KOHOMHWYCCKHUX ITPOLICCCOB

44. Marematuyeckue  Monaenu  (LE€NM  TOCTPOEHMS,  KIIacCH(PHUKALNA).
YHUBEpPCaTbHOCTh MATEMATUYECKUX MOJEIIEH.

45. Muorokpureprnanbhbie 3aaaun. [Ipuaiun ontumansHocty no [lapero.

46. CraTtrueckasi JUHEWHAsT MOJIeJIb MHOTOOTpPACIeBOM 3KOHOMUKH (JIeoHThEeBa).
Teopema ®pobenuyca-Ileppona.

47. OgHONIPOAYKTOBAasE MaTeMaTU4YeCKas MOJIEIb MHOTOOTPAaciI€BOW SKOHOMUKH.
(Co-noy)

48. Jlatuuku cioydalHbIX 4ucesl. MoAenupoBaHUE 3HAYEHUN JUCKPETHBIX U
HEIPEPHIBHBIX (C MOHOTOHHOM (PyHKIMEN pacipeaereHus) CIIyYailHbIX BEIHYMH.

49. BrrunclieHre HHTETPaJIoB 1o MeToxy MonTte-Kapiio.
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