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TDG6OBaHI/I$I K ITIOCTYITAIOIIMM B aCIIMPAHTYPY

I[JDI Clauu BCTYIIMTCIBHOI'O 3K3aMCHA B ACIIMPAHTYPY IO CIICIHMUAJIBHOCTH

9K3aMCHYOIIUCCA OOJIKHBI!

® 3HATh MaTepuaj, MPETyCMOTPEHHBIN OOIIEH W CIEeNHATbHON YacThIO
MpOrpaMMBl;
® yMETh KpAaTKO HU3JIOXKHUTh COJepkKaHUE paldOThl, MPEICTaBICHHON B

KauecTBe pedepara;

® BJIAJCTh KPYroM BOMNPOCOB, CBS3aHHBIX C Y3KOW OOJACThIO, K KOTOPOM

OTHOCHUTCS MIPEACTABICHHBIN 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 MOJIEIIUPOBAHUE, TEOPUS

BEPOSTHOCTEH, MaTEMaTUUECKasl CTATHCTUKA, YACIICHHBIC METO/IBI.
YACTD 1 (oO1mrue Bompock!)
1. MaTemaTnuyeckoe Mo/ieJIMpOBaHNe

[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 MaTeMaTUYECKUX MOJENIE B BBIYUCIUTEIBHBIX JKCHEPUMEHTAX.
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.  3aMKHYTBI  [MKI  pemeHus  3amady Ha OBM: moctpoeHune
KOHLENTyaJIbHOW,  ()OPMAJIM30BAHHOM,  QJTOPUTMUYECKOM,  MPOTPaMMHOMN

MOJICJIN, SKCIICPUMCHTAJIBHBIC UCCIJICIOBAHNA, HHTCPIIPCTALIHA PC3YJILTATOB.

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

9KOHOMHUKH U O9KOHOMHYCCKOI0O MOACIIMPOBAHMAA.



OHTHMHB&HHOHHBIﬁ moaxoa K (l)OpMaJ'II/IBaHI/II/I IIOBCACHHA JKOHOMHUYCCKHX
CUCTEM M €TI0 KOHKPCTHU3alUA I 3ad9 MAKPOSKOHOMUKU WU 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.

dopMmynupoBKa  3amauyd  JuHEHHOTrOo  mporpammupoBanus  (JIIT),
sKOHOMHUEecKass wuHTepnperauus. [loHsTuss omopHoro Tulana u  0Gaswuca,
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 YKCEN KakK BBIPAKEHHWE CBOMCTBA CTAaTUYECKOM

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/IHHI/IH MAaKCHUMAJBbHOI'O HpaBI[OHOI[O6I/I$I M1 OOCHKH IIapaMCTPOB

3aKOHA PACIPECIICHUS CIyYalhHON BEJIUYHHBI.

['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

pPaBHOMEPHOE.
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.

OnemeHTapHas Teopusi MHOKeCTB. byneBa anredpa. Jloruka BbICKa3bIBaHUI.
Jloruka npeaukaToB nepBoro nopsaka. Teopema o negykuuu. 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.

[Tyt (mapmipytsl, nenu) B rpade. Ilpocteie myTH, 1ukibl. CBS3HOCTS.
Ces3ubiii Tpad. Teopema O CBS3aHHOCTH JABYX BEPIINH, MMEIOIMIUX HEUYETHYIO
JIOKaJbHYIO CTereHb. MakcuMasabHOEe 4nciio pedep B rpade ¢ N BepmuHamu u K
CBSI3HBIMM KOMIIOHEHTaMH. JlocTarouHoe ycioBHE CBSI3HOCTH rpada c N
BepmmHamu. JlepeBbs. CBsI3aHHOCTD JIFOOBIX JIBYX BEPIIWH JepeBa €AMHCTBEHHBIM

npocthiM yTeM. M3o0pakeHue nepesa.

OWIEpOBbl NMYTH W LUKJIbI. AJTOPUTM MOCTPOEHUS SUIIEPOBBIX LHKIOB.
OneHka CII0XXHOCTH alIropuT™Ma. ['aMHUIBbTOHOBBI MyTH MU LUKIBL. CI0KHOCTH
3a1a4d MTPOBEPKH CYIIECTBOBAHUS T'aMWIbTOHOBA LMKJA. [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(dummeHTaMu,  XapaKTePUCTHYECKHE  ypPaBHCHUS M XapaKTECPUCTHKH.
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, IMIOCTAHOBKA 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).

Mertoap! penieHns: HENMMHENHBIX YpaBHEHUM U cucteM. [Ipocreiimme meToas
U UX cxoauMocTh. OTaenenne KopHe MHorowieHa. Meroa HeroToHa 1uist cucrem.
[Touck 3KCTpeMyMOB (PYHKIIMM MHOTMX IEPEMEHHBIX: METOJIbI TOKOOPAMHATHOTO
Y TPAJIUEHTHOTO CITYCKA U COTPS)KEHHBIX HAIIPABIICHUM.

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/a M aBTOMAaTUYECKUW BBHIOOp Iara HMHTErpupoBaHus. KpaeBble 3amauu:
MOCTAaHOBKa MpOOJIeMbl W MpocTeiine MeToabl (MPOrOHKH, CTPEIbObl U
["anepkuna).

Mertoapl  MHTErpUpOBaHUS YPAaBHEHMHM B  YAaCTHBIX  NPOU3BOIHBIX.
[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
UTEPALIMOHHBIE METOJbl. 3ajada MHTEPHOJALNN, WHTEPIOJSIIUSA I[OJIUHOMAaMHU.
YucieHHOe WHTErpupoBaHue. UYUHUCIEHHBbIE METOJbl PEIIECHUs OOBIKHOBEHHBIX
mupdepeHIManbHbIX ypaBHeHUH. OJHOLIAroBblE M MHOTOLIATOBBIE METO/bI
pelieHnssT OOBIKHOBEHHBIX AU(PPEpEeHIMaNbHbIX YpPaBHEHUN. SIBHbIC U HESIBHBIC
METOBI pemieHusi OOBIKHOBEHHBIX g depeHuranbHbIX YPaBHEHUM.
YCTOWYMBOCTH METOMOB  pEIIEHUST  OOBIKHOBEHHBIX Ju((depeHInanIbHbIX
ypaBHEHUM. YMCIEHHBIE METOIBl PEIICHHS OSKCTPEMAJIBHBIX 3amad. Meroasl
HYJIEBOTO, IIEPBOIO U BTOPOTO IOPSAAKOB. Pa3sHOCTHBIE METOABI pPEUICHUS
ypaBHEHUN MaTeMaTH4ecKoW (u3uku. SIBHbIE M HesBHbIE cXeMbl. (OCHOBHBIE
MOHSTHUS (anmpokcumanus, CXOJUMOCTb, YCTONYHMBOCTb). Teopus
YCTOMYMBOCTUA PA3HOCTHBIX CXeM. Pa3HOCTHbIE CXeMBbl JUId  ypaBHEHUS
IlyaccoHa, TEIIONPOBOJHOCTH, IIEPEHOCA M BOJIHOBOTO YpaBHEHUA. Meton
nporoHku. lloHsATHE O makerax MNPUKIAAHBIX PO TIPaMM M MPOTPAMMHBIX
CUCTEMAX, NPHUMEHSIEMBIX B MaTE€MATHKE, BBIYMCIHUTEIBHOM 3KCIIEPUMEHTE,

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

AnreOpa MHOXecTB. AnreOpa OTHOIIEHUH. bUHapHBIE OTHOIICHUS U HUX
cBOMCTBA. OTHOILICHUSI 3KBUBAJICHTHOCTH, OTHOIICHUE TOpSAKA. DJIEMEHTHI
Teopuu (OpMaNbHBIX CHUCTEM: IMOHATHE (HOPMATLHONW CUCTEMBI, HCUYUCIICHUE,
dbopmanbHbIi  BBIBOA.  [loiHOTA,  HEMPOTHBOPEYMBOCTH,  PA3PEIIMMOCTH
dbopmanpHON cuctembl. VcuuciaeHrue BBICKAa3bIBAHUM, HCUYHUCIICHUE 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 MAIIMHHBIX BBIYMCIICHUM, MAlIUHHBIE KOABL. T€OopHs aJrOpUTMOB:
HOHSTHE aJNTOPUTMA, (DOPMAJIBHBIE ANTOPUTMHUUYECKUE MOJENH, YHHMBEPCAIbHBIN
QITOPUTM, AITOPUTMHUYECKAss PA3PEIIMMOCTD, AITOPUTMUAYECKH HEPAZPEIIUMBIE

po0JiIeMbl, OCHOBHBIE KJIACCHl aJITOPUTMHUYECKOM CIIOKHOCTH.

Yacte || (nonmosHUTEIBbHBIE Pa3/iesibl)

1. CucrteMHOe IpOorpaMMHoOe odecriedeHue u
BbIYHCJINTEIbHbIE 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 TpoleccaMu. TpaHCHATOpPBI: JEKCHYECKUU H

CHUHTAKCUUYECKHUI aHaJIn3, PaClpCaACICHUC IIaMATH, I'CHCPpAIHA KOaA.

Apxumexkmypusie ocobenHocmu  opeanuzayuu IBM  paznuumeix  Kaaccos.
CoBpeMeHHbIE  BBIUMCIUTENbHBIC apXUTEKTypbl. [lapannenbHble  CHUCTEMBI.
[loHaTie O MHOTOMAIIMHHBIX M  MHOTOIPOIIECCOPHBIX  BBIYUCIUTEIBHBIX

cucrtemax. Marpuunsie u acconuatuBHbeie BC. Konseiiepnsie u norokossie BC.

Boruucnumenvuvie cemu. Konnenumss BC, nokaneHbple U riaobanpHble BC.
bazoBas stanoH-MoAenb B3auMoecTBUs OTKPBIThIX cucteM (OSI). KoMnoHeHTshI
u ctpykrypa JIBC. Tononoruu JIBC (3Be371a, KOIBIO, IIIMHA) U UX CPABHUTEIIbHbBIC

xapaktepucThuku. CeMelcTBa CETEBBIX MPOTOKOJIOB. CTaHIAPThI CPEJICTB CBS3U U

uHTepdeicel. Monens cBsi3u OTKPHITHIX cucTeM. JlokanbHble cetu. Ilepenaya Ha
JajneKkue pacctossHusA. Mertonel cBA3u. lIpoTOKOsIBI ympaBieHus KaHajgaMu
nanubix. Internet: mpotokon TCP/IP, anapecanusi, METOI 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
KadecTBO ympasiieHus. COBpeMEHHBbIE MOJIXO0Jbl K CO3JIaHUI0 MH(POPMAITMOHHBIX
CUCTEM:  TEXHUYECKMM, IIOBCJACHYECKMH, COLMOTEXHHYEeCKuW. Pa3Butue
HHQOPMAIIMOHHBIX CHUCTEM U  OpPraHM3allMOHHbICE HW3MEHEHHS. DOYHKIHUH
OpraHW3allid W yIpaBieHUS WHGOPMAIMOHHBIMA TexHoJormsMu. OreHka

3¢ hexTuBHOCTH MH(GOPMAIIMOHHBIX CHCTEM.

3. Iporpammuoe obecnieueHue HHGPOPMALIMOHHBIX CHCTEM

OCHOBHBIE THIIBI MPOrpaMMHOro oOecreueHuss. OyHKUUU ONEPALMOHHON
CUCTEMBI. MyJIbTUIPOrPaAMMUPOBAHUE, BUPTyalbHAas NaMATh, PACIPEICICHHAE
BpEMEHU M MyJbTH 00paboTka. ['paduueckuii monab30BaTenbCKHil HHTEpEC.
MukpokoMiiploTepHble  oucHble  cucteMbl. llpukiagHoe  mporpammHoe
obecrieueHre. DBOJIIOLUS S3bIKOB IMPOTPAMMUPOBAaHMS. SI3BIKM YETBEPTOro U
MATOTO TMOKOJICHHS. SI3bIKM MHpOrpaMMHpPOBAaHUS BBICOKOTO YpOBHsS. OOBEKTHO-

OPUCHTHUPOBAHHOC IIPOIrpaMMHUPOBAHNC. OCHOBHBIC ITIOHATHA.
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BOITPOCHI
BCTYNUTEIbHOI0 IK3aMeHa MO0 CeHATLHOCTH
05.13.18 - MaTeMaTu4ecKkoe MOAeJIHMPOBAHUE, 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 TpaBUiia KOMOMHATOPUKHU (CyMMBbI, Ipou3BeneHus1). Pa3menienus,
IIEPECTaHOBKHU, COYECTAHUS.

3. BrickaszbiBanus, onepaiuy Hal HUMH. DopMyIibl anreOpsl BEICKA3bIBAHUIA.

4. TlpeaukaTsl, KBAaHTOPbI. POPMYIIbI IOTUKH [IPEAUKATOB.

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

DlnepoBbl U TAMIIIBTOHOBBI rpadsl. [lepeBps.

Jluneiinas anredpa

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

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

8. JluneiliHoe N-mepHOEe mpocTpaHcTBO. I[loAmpocTpaHCTBO, €ro pasMepHOCTD,
0a3uc, OTHOCUTEIBHBIN 0a3uc. BekTopHas cymma, mpsiMasi CymMMa U MepeceueHue
MTOAITPOCTPAHCTB.

9. Jlunelinble omepaTtopbl B KOHEYHOMEPHBIX MpocTpaHcTBax. Ilpeacrasienue
orepatopoB Matpuiieii. Panr omepatopa. OOpatubiii omnepatop. CoOCTBEHHBIC
BEKTOPHI U COOCTBEHHBIEC 3HaUCHUs oniepaTopoB. [IpuBeaeHnE MaTpUIIbl OnIepaTopa

K IMaroHajbHOM (hopme.
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10. KBagpatuunsie gopmbl. CBeneHue KBaApaTUYHONH (HOPMBI K KAHOHUYECKOMY
Buay. llomoxxuTenbHO ompenencHHas KBaapaTudHas (opma. 3aKOH HHEPLUUU

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.Psaapl @ypbe MO TpUrOHOMETpUYECKOU cucreme. CXoaumocTh psanoB Pypbe
JUIsl KycOYHO-TIIagkuXx QyHkuuid. [Topsaok yosiBanus ko3dduimentoB Oypbe ais
n-pas

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

nosiHoTe). MHorounens! YeOrbliena.
13.®yHKIIMM OAHOM KOMIUIEKCHOW nepemMeHHou. Y cnoBue Komm-Pumana. NnTe-
rpanbHas popmyna Kommu. Psg Teitnopa. Psn Jlopana. [Tonsitue Beiuera B
W30JIMPOBAHHON TOYKE.

14.Crenennble psiabl.  llepBas Teopema AbGens. [duddepennmpoBanve u
UHTETPUPOBAHUE CTEMIEHHBIX PSAIOB. DKBUBAJEHTHOCTh AU(PepeHIupyeMocTd U

peryJspHOCTU (PYHKIIUU B OOJIACTH.
DYHKUNOHAJIBbHbIN AHAJIN3

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

16. Ilpunnun cxartbix oOTOOpakeHuid. MTepanMoHHBIE METOABI  peIIeHUs
ypaBHeHuit  f(X)=0 (Xopa) B TMONHBIX METPHYECKUX TMPOCTPAHCTBAX U UX
IIPUMEHEHHUE.

17. HenpepbiBHBIE JIMHENHBIE omepaTopbl. Hopma W cnekTpanbHBIA paguyc
oneparopa. CxoaumocTs onepatopoB. O6paTtumocts. Psan Heliman u ycinoBust 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. JluneiiHple ypaBHEHHS N-TO TOPSAKA C MOCTOSIHHBIMH KO3(PHUIIMECHTAMHU.
Pemienne omHOpoaHOrO ypaBHEHHs. Pelienue HEOTHOPOIHOrO YpaBHEHHS CO
CIEMAIbHON ITPABOM YACTHIO B BUJIE KBa3UIIOJIMHOMA.

21. CucreMpl JIMHEWHBIX YPAaBHEHUWW NIEPBOrO IOPSAKA C TNEPEMEHHBIMU
kodppunuentamu. DyHnameHTanpHas  CUCTEMa  PEIIEHUH  OJHOPOJHOIO
ypaBHeHus. @opmyna JInyBuiuis. Meron Bapuallyd IPOU3BOJIBHBIX ITOCTOSIHHBIX
JUISL OTBICKAHUS YAaCTHOTO PELIEHUs HEOAHOPOJHOM cucTeMbl. CTpyKTypa 00IIero
pELIEHHUS.

22. Peuienue OJHOPOAHOM CHCTEMBI TMEPBOTO TMOPSAKA C IMOCTOSHHBIMHU
kod(pdunrentamu (ciyyaid mpocThIX KOpHEH, oOmui ciydaid). Knaccudukanus
TOYEK II0KOS CHUCTEMbl [JBYX JIMHEHHBIX YpPAaBHEHUU IIEPBOrO IIOpsAKA C
MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

23.YcroituuBocTh pemieHud  AauddepeHmanbHbiX  ypaBHeHUN 10 JISmyHOBY:

nemMa JIssmyHOBa, yCTOMYMBOCTD PEIICHHUS 110 IEPBOMY MPUOIHKEHHUIO.

3axauyn MmaTeMaTu4ecKoi Pu3nKu

24. MaremaTudeckre MOJAENU (PU3NYECKUX 3a]ad, NPUBOIAIINE K ypaBHEHUSIM
MaTreMatnyeckord (usuku. OCHOBHBIE YpaBHEHHUS MaTeMaTH4YeCKOW (U3HKH,

IIOCTAaHOBKH 3ada4. KOppeKTHOCTB IIOCTaHOBKH 3ada4.

25. VYpaBHeHHMs B YACTHBIX MPOM3BOJAHBIX THUMNepOonnyeckoro Tuna. Merton
XapaKTEepUCTHUK.

26. YpaBHeHus mnapaboiuueckoro Tuma. llpuHuOMnm makcumyma M MHUHHMYMA.
Meton pynkuumii ['puna pernieHus KpaeBbix 3aa4 U 3a1aud Komu i1 ypaBHEHUN
napaboJndYecKoro Tuma (ciiydan KOHEYHOIo, MOJyOeCKOHEUHOTO U 0ECKOHEYHOTO
CTEp>KHEN ).
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27. Meton ®@ypbe (METOJ pa3AeieHUs] NEPEMEHHBIX) JJIisl BOTHOBOI'O YPAaBHEHUS U
yYpaBHEHUS TEIUIONPOBOAHOCTH. OOOCHOBaHHE METO/1a HA KOHKPETHBIX MTPUMEpPAX.
Teopema CtekioBa (6€3 10Ka3aTeabCTBA).

28. 'apmonunveckne PyHKIIMU U UX CBOICTBA.

29. CpenmeHue KpaeBbIX 3a/lad K pEHICHUI0 HWHTErpajbHBIX YpaBHEHUH.
[ToTenmuansl (0oO0beMa, MPOCTOrO M JBOWHOTO ciosi). MIX OCHOBHBIE CBOWCTBA.

Pemenne kpaeBbIX 3a1a4 Uil ypaBHeHHH Jlamiaca ¢ MOMOIIBIO TOTEHINATIOB.

MeToabI BLIYUCJIUTEIBHOH MaTeMATHKH

30. Meroasl pemieHus CHCTEM JIMHEMHBIX ypaBHEHUH. MeToabl pemeHus
HEJIMHENHBIX cucTeM ypaBHeHU. KBagparypHsie popmyibl.

31. UnTepnonsuus Gynkuuii. UHTEpnionsiiinoHHbI MHOTOWIEH Jlarpanxa.

32. OOurue cBeleHUsI U3 TEOPUU PA3HOCTHBIX CXEM: OCHOBHBIE U COMNPSHKEHHBIE
OTEPaTOPHI, ANMPOKCUMALIUS, YACICHHA YCTOUUYUBOCTh, TEOPEMA CXOJUMOCTH.

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. dopMyibl CHOXKEHUS, YMHOXKEHUS BEPOSTHOCTEH,
IIOJIHOM BEPOSITHOCTH, baiieca.

35. CnyudaiiHple BETWYUHBI (TUCKPETHBIC, HEMpepbiBHBbIC). Psan, dynkums, wu
IJIOTHOCTh PACIPEAECTICHHS BEPOATHOCTEN CIIyYalHBIX BEJIUYUH U UX CBOMCTBA.

36. YucneHHble XapaKTEPUCTUKH CIyYalHBIX BEJIWYUH (MaTEeMaTHYECKOE
OXXKHMJIaHWE, JUCIEpPCUsl, MOMEHTHI), UuX cBoicTBa. (OCHOBHBIE 3aKOHBI
pacrnpeeneHus TUCKPETHBIX U a0COTIOTHO HEMPEPHIBHBIX CITYYalHBIX BEJTUYHUH.
37. [llpenenvHbie TEOpeMbl I OWHOMHAIBLHOTO 3aKOHA PACIPECICHHUS
(JiokanbHas U uHTEerpaibHas Myagpa - Jlannaca, [Tyaccona).

38. 3akon Oompmux umcen B (opme YeOwimeBa. HepaBenctBo YeOrbimiena,
teopeMbl UeObImeBa, MapkoBa, XuHUYHHA.

39. LlenTpanbHble npenenabHbie Teopemsl (JInnaenOepra, JismyHosa).

14



MartemaTH4yecKasi CTATHCTHKA

40. T'enepanbHas COBOKYIMHOCTb, BBIOOpDKA, BapHalMOHHBIM psa. [lonurow,
rUCTOrpaMMa 4acTOT, OTHOCUTENIbHBIX 4YacTOT. BBIOOpOUYHBIE OLEHKH YHUCIIOBBIX

XapaKkTepUCTUK HAOII0IaeMOM CITy4ailHON BETUYUHBI.

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

pacIpenesleHHON 10 HOPMAJIbHOMY 3aKOHY.

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

MaremaTudeckoe MOACIUPOBAHUC SKOJIOIHMYCCKHUX U 9KOHOMHUYCCKUX ITPOICCCOB

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

45. Muorokpurepruanbabie 3aaaun. [Ipuaiun ontumansHoctr o [lapero.

46. CraTtrueckasi JUHEHHAs] MOJIeJIb MHOTOOTpaciieBoil s3koHOMUKH (JIeoHThEBA).
Teopema ®pobenunyca-Ileppona.

47. OgHONIPOAYKTOBAasE MaTeMaTU4YeCKass MOJIEIb MHOTOOTPAaciI€BOM SKOHOMUKH.
(Co-noy)

48. JlatTuuku croydalHbIX u4ucel. MoJenupoBaHUE 3HAYEHUN JUCKPETHBIX H
HEIPEPHIBHBIX (C MOHOTOHHOM (PyHKIMEN pacipeaereHus) CIIyYailHbIX BEIHYMH.

49. Berurcienue uHTerpainos no metoay Monte-Kapio.
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TEMbBI PEOEPATOB
JUTSI TIOCTYTAIONTUX B ACTIMPAHTYPY 1O CIICIIHAITBHOCTH
05.13.18 - maTeMaTHUEeCKOE MOACITMPOBAHNUE, YUCIICHHBIC METOJIBI 1

KOMILIEKCHI IPOrpaMMm

Pemenne 3a1a4 TMHENHOTO MPOTPAMMUPOBAHNS B MATEMATUYECKUX MTAKETAX
ABTOMaTH3a1Ms YIPABICHUS PEIIPHUITHEM.

Hcnonb3oBanue coBpeMeHHbIX CYB/l B 3KOHOMHUYECKHX MH(DOPMAIMOHHBIX
CUCTEMAX.

PerpeccroHHBIN aHAN3 MOJEIMPOBAHUS DIEMEHTOB SKOHOMMUKHU.
Pa3pabotka 6a3 nanubix B cpene Delphi.

Metoasl MOIETUPOBAaHNS IKOHOMUYECKUX IPOLIECCOB.

MHo)eCcTBEHHas! JIMHEWHASA PErpeCChsi B dKOHOMUKE.

JInHeliHble MOIETN YKOHOMHUKHU.

ba3za nanubix Tlpeanpusitus peruona'.

10. Co3ganus nporpaMmMHOTO MOYJIsI « OCHOBHBIX CPEJICTBY.

151
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11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21,
22,
23.
24,
25,

baza nanubIX 1715 HHPOPMAIIMOHHOM cucTeMbl « Takcomapky.
Pemienne s3xoHOMUYECKUX 3a7a4 ¢ momoibio VBA.
[Tpumenenue Visual Basic B MS Office.

CnpaBounas cucrema o Object Pascal B hopmare HTML.
CnpaBounas cucrema o Object Pascal B hopmate Windows.
[TpumeHeHrne MyITbTUMEIMIHBIX CPEJICTB B 0a3aX JaHHBIX.
Nudopmanmonnas cucrema 'llkomna' B cpene MS ACCESS.
OOBEKTHO-OPHUEHTUPOBAHHOE TIPOTPAMMHUPOBAHUE.

Metobl penieHus anredpanvdeckux U TPAHCIICHICHTHBIX YPaBHEHUH U UX
peanm3anus B Borland Delphi (meMoHCTpalimoHHBIH MakerT).
SI3bIKU ¥ TEXHOJIOTUH POTPAMMHPOBAHHUS.
MaremaTtuueckre METO/bl B CTATHCTHKE.

ABTOMAaTH3aIUs yUIeTa IMPOJIaXK TOBAPOB.

NC k cbopy unpopManuu K HAJIOTy ¢ GU3HMUECKUX JUII.
HMHpopManmoOHHBIE CUCTEMBI MaJIOTO TPEATPHSITHS.

CoBpeMeHHbIE METO/IbI 3AIUTHl YKOHOMHUYECKOW HH(pOpMaIuu
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