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6CMYNUMENIbHO20 IK3AMEHA
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05.13.18 — Mamemamuueckoe mMooe1upoeanue, YUCA1eHHble Memoobl U

KOMRJIEKCbl POPAMM
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Hporpamma BCTYIHUTEJIBHOTO 3K3aMeEHa 10 CrIeluajibHOCTH

01.01.02 — Jupgepenyuanvhvie ypasHerus, OUHAMUYECKUE CUCMEMbL U ONMUMANbHOE

ynpasieHue

Cocmasumens: dokmop ¢huzuxo-mamemamudeckux Hayk, npogeccop [llabam

A. b., kanoudam ¢uzuxo-mamemamuveckux Hayk, ooyenm Jlaiinanosa 3. M.

Hacrosmas mnporpaMMa cocTaBjieéHa B COOTBETCTBUM C  [ACMOPTOM
cneuuanbHocTd 01.01.02 — JluddepenHunanpHble ypaBHEH S, AMHAMHAYECKHE CUCTEMBI
M ONTUMAJIbHOE YINpaBICHHWE W COAEPKUT  OOIMe  BOMPOCHl,  OTpaxKarolue

CoacpKaHHue U 00acTh UCClIeJOBaHUS CIIELHAIBHOCTH.

[Ipoepamma oo0obpena Ha 3acedanuu Kageopvl MamemMamuiecko2o aHanusa

28.06.2019 2., npomokon Nel()
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I[TPOTPAMMA
BCTYIIUTEJILHOTO 3K3aMEHa M0 CIENHUATBHOCTH
05.13.18 «MaTemaTn4eckoe MoieJIMPOBAHHE, YN CJIECHHbIE METO/IbI
U KOMILIEKCHI IPOTrPaMM»

I10 @HSHKO-M&TGM&TH“ICCKI/IM N TCXHUYCCKHUM HAayKaM

TDC6OBaHI/I$I K ITIOCTYITAIOIIMNUM B ACIIUPAHTYPY

I[JI?I CAa4r BCTYIIHUTCIBHOI'O 3K3aMCHA B ACIIMPAHTYPY IIO CIICHHUAIIBHOCTH

9K3aMCHYIOIIHCCA OOJIPKHBI!

® 3HAaTh Marepual, MNPETyCMOTPEHHBIM O0OIIe W cheruaibHONM YacThbio
IPOTrPaMMBbl;

® yMETh KpAaTKO HU3JIOKHUTh COJIepkKaHUE paldOThl, MPEICTABICHHON B
KadecTBe pedepara;

® BIJIAJIETh KPYIrOM BOIIPOCOB, CBSI3AHHBIX C Y3KOM 00JIACTHIO, K KOTOPOW

OTHOCHUTCS TIPEACTABJICHHBIN pedepar.



BBenenue

B ocHOBe HacrosmEed NPOrpaMMbl JIEKUT MaTepuall KypCOB: JIMHEHHas
anrebpa, JUCKpETHas MaTeMaThKa, MaTeMaTHMYeCKUW aHanu3, (PyHKIIMOHAIbHBIN
aHanu3, OOBIKHOBEHHbIE U depeHInanbHble ypaBHEHHUSA, MaTeMaThdecKas
(¢u3rKa, BEIYUCIUTEIbHASI MaTEMATHKA, MAaTEMaTHUECKOE MOJIETTMPOBAHUE, TEOPHS

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

[TonsiTne wmaremMaTHYeCKOM MoOAEIU. MareMaTu4eckoe MOAEIUPOBAHUE
KaK METOJ] OMNHCaHUsI U HUCCJIEJAOBAHUS CIOXKHBIX cucTeM (B (¢u3HKe,
SKOHOMHKE, YIPaBICHUM U JAPYrux ooOsacTsx 3HaHuM). OCHOBHBIE JTallbl
MozaenupoBaHusi. llpenBapurensHOe HCCleOBaHUE TPOOJIEMHONM  00JacTy.
[loctanoBka 3amaun W ompexaeineHue tuma  Mmoxaenu.  OOocHOBaHUE
KOPpPEKTHOCTH Mojieiau. OCHOBBI TEOpUHM MOJ00MS M BepUdUKAIUKM MOJETEH.
[IpumeHeHne MaTeMaTUYECKUX MOJENIE B BBIYUCIUTEIBHBIX JKCHEPUMEHTAX.
OTanbl  BBIUMCIMTEIBHOTO  AKCIEepuMeHTa. llocTpoeHne MareMaTH4yecKoi,
AITOPUTMUYECKOM W MPOTrpaMMHOM  MOJEIHA  MCCIEAYEMOW  CHUCTEMBI.
Matematnyeckoe 3ambikaHue. KommbroTepHbIE MOJETH Kak (opMaaTn30BaHHOE
npejacTaBieHrue B OBM mpakTUdecKux MpueMoOB U METOJIOB MPUKIAAHON 00IacTH.
CeMUOTHYECKHUM MOJIXO/: CUHTAKCUC, CEMAHTHKA W MparMaThuka KOMIIbIOTEPHOMU
MOJIESIA.  3aMKHYThI  [MKJI  pemeHus 3agad  Ha OBM: mocTtpoeHue
KOHLENTyaJIbHOW,  ()OPMAJIM30BAHHOM,  QJTOPUTMUYECKOM,  MPOTPaMMHOMN

MOJICJIN, SKCIICPUMCHTAJIBHBIC UCCIJICIOBAHNA, HHTCPIIPCTALIHA PC3YJILTATOB.

O6mass  cxema  dopmaau3alMd  SKOHOMHYECKUX  MPOIECCOB U
B3aUMOJCUCTBUA. B3auMOCBS3b SKOHOMUYECKOM TEOPUHM, MaTEeMaTUYECKOU

9KOHOMHUKH U O9KOHOMHYCCKOI0O MOACIIMPOBAHMAA.



OHTHMHB&HHOHHBIﬁ moaxoa K (l)OpMaJ'II/IBaHI/II/I IIOBCACHHA JKOHOMHUYCCKHX
CUCTCM M €TI0 KOHKPCTHU3alHsA JIA 3aada49 MAKPOSKOHOMUKHN H MHKPO3KOHOMMKH.

Turnsl OIITUMH3alIMOHHEBIX 3aJ1a4.

Mamemamuueckoe npocpammupoganue. THUTBI SKCTPEMYMOB (DYHKIIHUH,
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  0Oaswca,
BBIPOXKJICHHOCTh U HEBBIPOXKJACHHOCTh 3amad  JIII, OCHOBHBIE MPUHIUIBI

CHUMILICKC-MCTOAA. OcHOBHBIC TCOPCMBI JILI.

I[I/IHaMI/I‘ICCKOe nporpaMMHpPOBaHUC 1 OIITUMAJIBHOC ITPOIPpaMMHOC

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 TCOPHUHN OLCHOK H CBOMCTBA OLICHOK (HGCMGIHGHHOCTI),

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 BeJIMYUH. OYHKIMU TJIOTHOCTH PACIIPEICIICHUS, CBOMCTBA Y KBAHTHUIIN

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 JAMUCKPETHOTO aHanmu3a. Kiaccuueckue 3amayuu
KOMOMHATOpHOTO aHanu3a. Pazouenust u pasmenieHusi. OCHOBHbIE KOMOWHATOPHbBIE
TOKIECTBA. 3ajjaud O KOAWpoBaHMM HHPopmaumu. llepeuncinurensHble 3agadd O

Ha3HA4YCHMUAX.

OnemeHTapHas Teopusi MHOKecTB. byneBa anreOpa. Jloruka BbiCKa3bIBaHUIA.
Jloruka npeaukaToB nepBoro nopsaka. Teopema o nenykuuu. Teopema o MOJHOTE.

MeToabI JOTUYECKOTO BLIBO/IA.

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

(BepmmH). CIIUCOK Tap, CIIUCOK WHIIUICHTHOCTH.

[Tyt (mapmipytsl, nemnu) B rpade. I[Ipoctbie 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 ycCJIoBHE CBSI3HOCTH rpada ¢ N
BepmmHamu. JlepeBbsi. CBsI3aHHOCTD JIIOOBIX JIBYX BEPIIWH JE€peBa €AMHCTBEHHBIM

npocthiM yTeM. M3o0pakeHue nepesa.

OWIEpOBbl NMYTH W LUKJIbI. AJTOPUTM MOCTPOEHUS SUIIEPOBBIX LHKIOB.
OneHka CII0)KHOCTH alIropuTMa. ['aMUIBTOHOBBI NyTH W IUKJIBL. CI0KHOCTH
3a1a4d MTPOBEPKH CYLIECTBOBAHUS TaMWIBTOHOBA LMKIa. [lytn, mMmeromue Thn

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

Knaccuduxkaims ypaBHEeHHI BTOPOTO TOpSAKA C ABYMS HE3aBHCHUMBIMH

nepemeHHbIMU. KaHoHuueckue  (Gopmbl  JIMHEHWHBIX  YpaBHEHH  BTOpPOTO



nopsiika €  JABYMSI ~ HE3aBUCHUMBIMU TIEPEMEHHBIMH  C  MOCTOSIHHBIMU
kod(dummeHTaMu,  XapaKTePUCTHYECKHE  ypPaBHCHUS M XapaKTECPUCTHKH.
VYpaBHeHUE TONEPEYHBIX KOJICOAHUN CTPYHBI, TpaHUYHbIE M HaAYaJIbHbBIC
yCIoBUS, TeopeMa eauHCcTBeHHOCTH. Dopmyrna Jlamambepa nasi OAHOPOIHOTO
ypaBHeHUs1 koyieOaHWM. Meroa paszjieneHus TEpPeMEHHBIX [UJIsi  ypaBHEHUS
KOoJIeOaHU OMHOPOJHON CTPYHBl. YPaBHEHHE TEIUIONPOBOJHOCTH, KpaeBble
3a/layd, OPUHIMI MaKCUMyMa, T€OpeMa €IWHCTBEHHOCTU. MeToJ pas3neneHus

IIepeMEHHBIX. Y paBHeHUe Jlaruiaca, IOCTAaHOBKA KPaeBbIX 3a1ay.
4. Inp¢epenunaibHbie ypaBHEHHUSA

Mertoapl  peumieHUs  JIMHEHMHBIX CUCTeM  ypaBHEHMH. lIpsamele wu
UTEPAIIMOHHBIE METOJbl. METO/Ibl pEelIeHHs IJI0X0 OOYCJIOBJICHHBIX U CJ1a0do
3aMoJHEHHBIX cucTeM. [Iporonka. YmucieHHble METOAbI MOUCKAa COOCTBEHHBIX
3HAYEHUN U BEKTOPOB (MPSAMbIE U UTEPALIIOHHBIE).

Metoabl pelieHusl HEIMHEWHBIX YPaBHEHUN U cucteM. [Ipocreiimme MeTobl
1 UX CXOAUMOCTbh. OTrenenue kopHed MuorowieHa. Meroa HeroToHa 11st cucrem.
[Touck sKkCTpeMyMOB (DYHKIIMM MHOTHX MEPEMEHHBIX: METOJIbl TOKOOPAUHATHOTO
Y TPAIMEHTHOTO CITYCKA U CONPS)KEHHBIX HANPABIICHUI.

Metonpl pemieHHs OOBIKHOBEHHBIX JU(PPEpeHIMaNbHBIX ypPaBHEHUIA.
Metoasl Pynre-Kyrra m MHOromaroBsle MeToabl ajis 3anaun Komm: crnenuduka
peanuzanuu 1 obOnacTh npuMeHeHus. HesBHble mMeTonbl. OleHKa MOTPENIHOCTH
METOJa M aBTOMATHMYECKUM BBIOOp Imara uHTerpupoBaHusi. KpaeBblie 3amauu:
MOCTAaHOBKA TMPOOJIEMbI W MPOCTEHIHUe METOAbl (MPOTOHKH, CTPEIbOb U
["anepkuHa).

MeTtoapl  MHTErpUPOBaHUS YpPaBHEHUW B  YAaCTHBIX  MPOU3BOIHBIX.
[ToctanoBka mpocteimmx 3amad. CeTkM W MAOJIOHBI, AaNmpOKCUMAIUS U
YCTOUYUBOCTb, CXOIUMOCTb. Cxembl TUTA YpaBHECHUM IepeHoca,
TEIUIONPOBOJHOCTH M BOJHOBOTO YpaBHEHMS. MeETOIbl pEIIEHUs SIUIUNTUYECKUX

YPaBHEHHUM.



5. YUncJjieHHBIE METOABI

Pemiennie  nuHEHHBIX — anreOpamdyeckux — ypaBHeHuH. Ilpsmple U
UTEpPAllMOHHBIE METOJbl. 3ajavya UHTEPHOJISIIIUU, WHTEPHOJAIUS MOJIMHOMAaMHU.
YucrneHHoe WHTErpupoBaHue. UWCICHHBIE METObI PEIICHUS OOBIKHOBEHHBIX
muddepeHnnanbubiX  ypaBHeHHE. OpHOIIAroBble M MHOTOIIATOBBIE METOJIbI
perieHusi OOBIKHOBEHHBIX IHU(GEpeHITMANBHBIX ypaBHCHUA. SIBHbIE M HESBHBIC
METOBI penieHus O0OBIKHOBEHHBIX b depeHmanTbHbIX YpaBHEHMUIA.
Y CTOMYMBOCTh METOJIOB peuieHus OOBIKHOBEHHBIX JHU(hepeHITHATHHBIX
ypaBHEHUW. YMCIECHHBIE METOABl PEIICHUS HKCTPEMAIBHBIX 3adad. MeToasl
HYJIEBOT'O, IIEPBOrO M BTOPOr0 MOPSAKOB. Pa3HOCTHBIE METOABI PpELICHUSA
ypaBHEHHUI MaTeMaTH4ecKol (u3uKu. SIBHbIE W HEsBHbIE CXeMbl. OCHOBHBIC
ITOHATHS (anmpoxcumarius, CXOJUMOCTb, YCTONYHMBOCTb). Teopus
YCTOMYHUBOCTA PA3HOCTHBIX CXeM. Pa3HOCTHbIE CXE€Mbl Uil ypaBHEHUs
[lyaccona, TEIIONPOBOJHOCTH, IIEPEHOCAa W BOJIHOBOTO YpaBHEHHS. Meton
poroHku. IloHATHE O makerax MPUKIAAHBIX IPO IpaMM M HPOrPaMMHBIX
CUCTEMAax, NPUMEHSEMBIX B MaTE€MaTUKE, BBIYMCIUTEIBHOM SKCIIEPUMEHTE,

YUCJIEHHOM U UMUTAlHOHHOM MOJIETUPOBAHHH.
6. MaremaTu4ecKkue 0CHOBBI HH(POPMATHKH

AnreOpa MHOXecTB. Anredpa OTHOIICHUN. buHApHBIC OTHOIICHUS U MX
cBOMCTBA. OTHOILICHUSI 3KBUBAJICHTHOCTH, OTHOILICHUE TOpSAKA. DJIEMEHTHI
Teopuu (OpPMaNBHBIX CHCTEM: IOHATHE (HOPMATLHONM CHUCTEMBI, HCUHCIICHHE,
dbopmanpHbii  BeIBOA.  [lomHOTa,  HEMPOTUBOPEYMBOCTH,  Pa3pPEHIUMOCTH
dbopmansHON cucTeMbl. VcuucieHrue BBICKA3bIBaHMM, MCUYUCICHUE TMPEIUKATOB.

byneBa anretpa.

Jloruka  mpenuMKaToB:  CBOOOJHBIE W CBS3aHHbIE  IEPEMEHHBIE,
HKBUBAJICHTHBIE  IpeoOpa3oBaHMsl W NpeIBapeHHas HopMaibHas  ¢opmMa.
Uudopmauss wu  ee  u3MepeHue. OHTponus. MeToabl ONTUMAIBLHOTO

KoaupoBaHus. MamuHHas apudmMeTruka: mnpeAcTaBieHue uyucen B OBM,



MNOTPCITHOCTH MAIIMHHBIX BBIHHCHGHHﬁ, MAaIllTMHHBIC KOJHbI. Teopnﬂ AJITOPHUTMOB!
INOHATHUC AJITOPpHUTMA, (l)OpMaJ'IBHBIC AITOPUTMHUICCKUEC MOJCIIN, YHHBCpcaHBHbIﬁ
AITrOpUT™M, aJIF'OPUTMHUUYCCKAA PA3PCHIINMOCTDb, AJITOPUTMHUYCCKH HCPA3PCIINMBIC

pOOJIeMBbI, OCHOBHBIE KJIACCHI aJTOPUTMHUYECKON CIIOKHOCTH.

Yacte || (monmoiHUTEIbHBIE pa3/iesibl)

1. CucrteMHOe IpOorpaMMHoOe odecriedeHue 1
BbIYHC/IUTEIbHbIE APXUTEKTYPbI

CpaBHutenbHbIl 0030p coBpemMeHHbIX OC W omneparMoHHBIX 000JIO0YEK.
CereBbie OC 1 OCHOBHBIE IPOTOKOJIBI. BHYTpEeHHSAs OpraHu3anus OnepaliruoOHHbIX
cucreM. AOcCTpakuusi, 3KCHOPT U ympaBieHue pecypcamu. CHHXpOHHU3ALUSA
NapajyielbHOTO  YOPABJICHHS IMpoleccaMu. TpaHCISATOPBL: JEKCUYECKHH U

CHUHTAKCUYECKHUI aHaJIn3, paCIpCaACICHUC IIaMATH, I'CHCPpaIHA KOIaA.

Apxumexmypuovle ocobenHocmu  opeanuzayuu IBM  paznuuneix  Kiaccos.
CoBpeMeHHbIE  BBIYMCIUTENbHBIE apXUTEKTypbl. [lapannenbHble  CHCTEMBI.
[loHaTie O MHOTOMAIIMHHBIX M  MHOTOIPOIIECCOPHBIX  BBIYUCIUTEIBHBIX

cucremax. Marpuunsie u acconuatuBHbeie BC. Konseliepnsie n notokossie BC.

Boiuuciumenvnuvie cemu. Konnenuus BC, mokanpHpie m 1inoOanpHbie BC.
ba3oBas stanoH-MozAenb B3auMoaecTBUs OTKPBIThIX cucteM (OSI). KoMnoHeHTshI
u crpyktypa JIBC. Tononoruu JIBC (3Be31a, KOJIbIIO, IITMHA) U UX CPAaBHUTEILHbBIC

xapakTepucTuku. CeMencTBa CETEBBIX MPOTOKOJIOB. CTaHAAPTHI CPEICTB CBA3U U

uHTepdeiicel. Monens cBsi3u OTKPBITHIX cucTeM. JlokanbHbie ceTu. [lepenaua Ha
Jnanekue pacctosiuus. Mertonbl cBsA3U. [IpOTOKOJIBI  yHpaBi€HUs KaHaJaMU
nanubeiX. Internet: mpotokonm TCP/IP, anpecammsi, METOI OKOH, CTPYKTypa

3aroJOBKOB.



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,  IIOBCJACHYCCKMM, COLMOTEXHHYECKuW. Pa3Butue
HHQOPMAIIMOHHBIX CHUCTEM U  OpPraHM3allMOHHbICE HW3MEHEHHS. DOYHKIHUH
OpraHW3allud W yIpaBieHUS WHGOPMAITMOHHBIMUA TexHoJorusMu. OreHka

3¢ hexTuBHOCTH MH(GOPMAIIMOHHBIX CHCTEM.

3. Iporpammuoe obecnieueHue HHGOPMANMOHHBIX 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. DBOJIIOLUS S3bIKOB IMPOTPAMMUPOBAaHMS. 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 - 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 TpaBuUja KOMOMHATOPUKH (CyMMBbI, IIpou3BeaeHus). Pa3merienus,
IIEPECTaHOBKHU, COYECTAHUS.

3. BrickasbiBanus, onepaiuy Hal HUMH. QopMyITbl anreOpsl BEICKa3bIBAaHHIM.

4. TlpeaukaTsl, KBAaHTOPbI. POPMYIIbI IOTUKH [IPEAUKATOB.

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

DinepoBbl U TAMHIIBTOHOBBI rpadsl. [lepeBssi.

Jluneiinas anredpa

6. JletictBuss ¢  OJIOYHBIMM  MaTpullamMd. J[MaroHagbHbIE ¥ KJIETOYHO-
nuaroHanbHble MaTpuilbl. OOpaTHas Marpuiia. JJeMeHTapHble TPeoOpa3zoBaHUs
Martpul. Pa3znoxxenue marpu.

7. MaTpuupl  chnenMaJbHOTO BUAa W HUX  cBodcTBa. CUMMETpPUYHEIE,
OPTOTOHAJIBHBIE, 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
orepaTtopoB Matpuiieii. Panr omepatopa. OOpatnbiii omepatop. 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. llomoxxuTenbHO ompeaencHHas KBaApaTudHas Qopma. 3aKOH HWHEPIHUU

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.Psap1 @ypbe MO TpUTOHOMETpHUUECKON cucTeMe. CxoaumocThs psanoB Dypbe
JUIsl KycOYHO-TiIaakuXx QpyHkuuid. [Topsaok yosiBanus kosdduimentoB Oypbe ais
n-pas

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

nosiHoTe). MHorounens! YeOrbliena.
13.®yHKIIMM 0AHOM KOMIUIEKCHOW nepemMeHHou. Y cnoBue Komm-Pumana. NaTe-
rpanbHas popmyna Kommu. Psg Teitnopa. Psn Jlopana. [Tonsitue Beiuera B
W30JIMPOBAHHON TOYKE.

14.Crenennble psiabl.  llepBas Teopema AbGens. [duddepennmpoBanve u
UHTETPUPOBAHUE CTENEHHBIX PSAOB. 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. 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. CucreMpl JIMHEWHBIX YPAaBHEHUWW NIEPBOrO IOPSAKA C TNEPEMEHHBIMU
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 YpPAaBHEHUU 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,

IIOCTAaHOBKH 3ada4. KOppeKTHOCTB IIOCTaHOBKH 3ada4.

25. VYpaBHEHHS B 4YACTHBIX MPOU3BOJHBIX THUIEPOOJUYECKOro THUMa. MeTon
XapaKTEepUCTHUK.

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
yYpaBHEHUS TEIUIONPOBOAHOCTH. OOOCHOBaHHE METO/1a HA KOHKPETHBIX MTPUMEpPAX.
Teopema CtekioBa (6€3 10Ka3aTeabCTBA).

28. 'apmonunveckne PyHKIIMU U UX CBOICTBA.

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

Pemenne kpaeBbIX 3a1a4 Uil ypaBHeHHH Jlamiaca ¢ MOMOIIBIO TOTEHINATIOB.

MeToabI BLIYUCJIUTEIBHOH MaTeMATHKH

30. Meroasl pemieHus CHUCTEM JIMHEMHBIX ypaBHEHHU. MeTOIbl pelieHUs
HEJIMHENHBIX cucTeM ypaBHeHU. KBagparypHsie popmyibl.

31. UnTepnonsuus Gynkuuii. UHTEpnionsiiinoHHbI MHOTOWIEH Jlarpanxa.

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 PACIPEAECTICHHS BEPOATHOCTEN CIIyYalHBIX BEJIUYUH U UX CBOMCTBA.

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

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

39. LlenTpanbHble npenenabHbie Teopemsl (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 OLIEHOK.
42. JloBepuTenbHbIE WHTEPBAJbl JJI YHCIOBBIX XapaKTEPUCTHUK CIy4alHOU
BEJIUYHUHBI",

pacIpenesIeHHON 110 HOPMAJIbBHOMY 3aKOHY.

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

MaremaTudeckoe MOACIUPOBAHUC SKOJIOIHMYCCKHUX U 9KOHOMHUYCCKUX ITPOICCCOB

44. Marematuyeckue  Monaenu  (LE€NM  TOCTPOEHMS,  KIIacCH(PHUKALNA).
YHUBEpPCaTbHOCTh MATEMAaTUYECKUX MOJEICH.

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

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

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

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

49. Berurcienue uHTerpainos no metoay Monte-Kapio.
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20.
21,
22.
23.

TEMbBI PEOEPATOB
JUTSI TIOCTYTIAIONTUX B ACTIMPAHTYPY 1O CIICIIHAIIBHOCTH
05.13.18 - maTeMaTHUEeCKOE MOJACITUPOBAHHUE, YUCICHHBIC METOJIBI U

KOMILICKCHI ITPpOrpaMm

Pemenue 3a1a4 JIMHEWHOTO MPOrpaMMHUPOBAHUS B MATEMAaTUYECKHUX NTAKETaAX.
ABTOMAaTH3aIMs YIPABIEHUS MPEANPUATHEM.

HcnonszoBanue coBpemeHHbIXx CYB/] B axoHOMUYECKIX NWH(OPMAITMOHHBIX
CUCTEMAX.

PerpeccMOHHBIN aHANN3 MOJEIUPOBAHMS JIEMEHTOB YKOHOMUKH.
PaspaboTka 6a3 nanHbIX B cpene Delphi.

MeTonbl MOIETMPOBAHUS 3KOHOMHYECKHUX MTPOLIECCOB.

MHoOxecTBEHHas IMHEWHAs PETPECCHS B IKOHOMHUKE.

JIuHenHbIe MOJIENI S5KOHOMHUKH.

baza nannbix 'Tlpeanpustus peruona'.

Coznanus nporpaMMHOT0 Moayisi « OCHOBHBIX CPEJICTBY.

baza nanHbIX 11 nHGOPMAITMOHHOMN cucTeMbl « Takcomapky.

Pemenue sxkoHOMUUECKHX 3a1a4 ¢ moMousin VBA.

[Mpumenenue Visual Basic B MS Office.

CnpaBounas cucrema o Object Pascal B hopmate HTML.

CnpaBounas cucrema o Object Pascal B hopmare Windows.
[Ipumenenne MyJIbTUMETUMHBIX CPEJCTB B 0a3ax JaHHBIX.
Nudopmarnmonnas cucrema 'llkona’ B cpene MS ACCESS.
OOBEKTHO-OPUEHTUPOBAHHOE TPOTrPAMMUPOBAHHUE.

MeTtonp! perienns anreOpandecKux U TPAHCIICHICHTHBIX YPaBHEHUHN U HX
peanuzanus B Borland Delphi (nemoHcTpanmoHHsIii naker).

S3BIKM U TEXHOJIOTUH MTPOTPAMMHUPOBAHUSL.

MaTteMaTnyeckne METOAbl B CTATUCTHUKE.

ABTOMaTH3aIMA y4eTa NpoJiak TOBAPOB.

NC k cbopy uadpopManuu K HAIOTY ¢ HU3UIECKUX JIHII.
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24. VudopmaioHHbIe CUCTEMBI MAJIOTO MPEIPHUITHS.

25. CoBpeMeHHBIE METO/IbI 3aIIUTHl SKOHOMHUYECKON HH(POPMAIIH
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