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1. O01mHMe o0 KeHUA

[Iporpamma BCTYyUTEIHHOTO UCIIBITAHUS TIO HATIPABIICHUIO MTOJITOTOBKU
HanpaBieHue noArotoBkn  38.06.01 «DOkoHOMHKa», HaNpaBIEHHOCTb
IporpaMmbl acmUpaHTypbl 5.2.2 — «MaremaTuyeckue, CTaTUCTUYECKUE U
UHCTPYMEHTAJIbHbIE METOJbl B HKOHOMHKE» COCTaBJI€HAa Ha OCHOBE
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB BHICIIETO 00pa30BaHUs IO
porpamMmam CIeluagIuTeTa U MarucTpaTypbl, 00pa3oBaTeIbHbIX CTAHIAPTOB
@UHAHCOBOIO YHUBEPCUTETA IO IIPOrpaMMaM MarucTparyphl,

Llenpr0 BCTYNUTENBHBIX WCIBITAHUN SIBISETCA ONpPENETICHUE CTENEHU
TOTOBHOCTH TMOCTYNAlOLIEr0 K OCBOCHHID OCHOBHOW 00pa3oBaTebHOU
IpOrpamMMbl  aCIIUPAHTYpbl MO  HporpaMMe  IOATOTOBKM  HAy4HO-
MEJAaroru4eckux KaJpoB B acnupanType mno HampasieHuo 38.06.01
«OKOHOMUKY, HaIpaBJICHHOCTb IIPOrpamMMBl aCIIUPAHTYPBI
«MareMaTn4eckne, CTAaTUCTUYECKHME W HWHCTPYMEHTAJIBHBIE METOIbl B
PKOHOMHMKE» M €ro CHOCOOHOCTM K  CaMOCTOSITENIbHOM  Hay4HO-

HCCJIC0OBATEILCKOM ACATCIBHOCTH.

3ajauamMy  BCTYIIUTEIBHBIX MCIIBITAHUN SBJIAIOTCS OLICHKA YPOBHSA
MOJITOTOBJICHHOCTH TOCTYIAIOIIETO U C(POPMUPOBAHHOCTH COOTBETCTBYIOIINX
npodeCCHOHATBHBIX KOMIIETCHIIAMN JUTSL OCBOCHUS OCHOBHOU

o0pa3oBaTeIbHON MTPOTrPaMMBbI ACTIMPAHTYPHI M0 YKA3aHHOMY HalpaBlICHUIO.



2. Conep:xaHue NporpaMMbl BCTYNIUTEIbHOT0 HCTILITAHUSA

Tema 1. MarematnyeCcKuii aHaJIN3

MuoxectBa W onepauud Haag HuMmU. [loHsATHe oOTOOpakeHHs.
JIeliCTBUTENBHBIE YMCIIA U UX OCHOBHBIE CBOMCTBA. OTpaHNYEHHbIE MHOKECTBA
NEUCTBUTENBHBIX 4YMCEI W HMX BEPXHUE M HWXKHUE TIpaHH. Teopema o
BJIO’KEHHBIX OTpe3Kax. UUCI0BbIE MOCIEN0BATENBHOCTH U UX TIpeAesl. Jlemma
bonsriano—Beiiepmtpacca u bopens. beckoHeuno Oosnbiie U 6€CKOHEYHO
MaJIbl€ MOCJIEIOBATEIbHOCTH. YNCIIOBBIE PANBI U NMIPU3HAKA UX CXOAUMOCTH.
OyHKIMHU OAHOTO ITIepeMEeHHOTr0. PaBHOMEpHAas HenpepbIBHOCTL. [IponsBonHas
¢yHKIIMU onHOTrO mepemeHHoro. Teopembl Pomist u Jlarpanka o KOHEYHOM
npupanieHun. [IpaBuno Jlonutans. JlokaiabHble SKCTpeMyMbl (DYHKIUU.
UccnenoBanue ¢yukuuit. @opmyna Teinopa. WurerpupoBanue GyHKIUU
OHOTO IepeMeHHOro. HeompeneneHHpli HWHTErpan W €ro CBOWMCTBA.
Onpenenennsblil uHTerpan. Teopema o cpennem. [IponsBoaHas uHTErpaia 1o
BepxHeMy npeneny u ¢hopmyna Herorona--JIeitoHuma. 3aMeHa nmepeMeHHbIX B
omnpeneneHHoM uHTerpane. MurterpupoBanne no uvactaMm. HecoOcTBeHHbIE
UHTErpajbl U MIPU3HAKU UX CXOAUMOCTH, DYHKIIUU HECKOJIBKUX IIEPEMEHHBIX.
HuddepeHunpyeMocTb: YacTHbIE MPOU3BOAHBIE, MOJNHBIN auddepeHunan u
€ro reoMeTpuyeckuid cMmbici. I'paguent. IIpou3BomgHas 1O HaNpaBIECHUIO.
HeoOxoqumble U 1OCTaTOYHBIE YCIOBHS JIOKAJIBHOTO 3KCTpeMyMa (PyHKLUH,

TEOpeMa O HESIBHOM (YHKIUU.

Tewma 2. Jluneiinas anreOpa

OnpeneneHne  BEKTOPHOro  mpocTpaHcTBa. CBoHCTBa  JIMHEMHO

3aBUCHUMbBIX M JIMHEMHO HE3aBUCHUMBIX CHCTEM BCKTOPOB. ITonsTue paHra

CHUCTEeMBI BEKTOpOB. JIuHeitHas 000104Yka cHUCTeMbI BeKTOpoB. Omepaluu ¢



noanpocrpancrBamu. [Ipsamas cymma noanpocTpaHcTB. CBsA3b pa3MEPHOCTEN
CYMMBI U MIEPECEYEHUS IByX NOAMPOCTPAHCTB. MaTpHIIbl M ONEpALlM ¢ HUMHU.
Cucrembl TMHEHHBIX aJireOpanyecKuX ypaBHeHUH. Marpuiia cuctemsl, TeopeMa
O paHre MaTpHIlbl, YCJIOBHS CYIIECTBOBAHMS PEIICHUS CUCTEMbI MpU 000N
IIPABOM YaCTH. YCIOBUE €IMHCTBEHHOCTH PELIEHHUs Il COBMECTHOW CUCTEMBL.
MHOX€eCTBa pEeICHU OTHOPOJHOM U HEOTHOPOJHOM CUCTEM, UX PA3MEPHOCTD.
OOmiee permieHHe COBMECTHOM CHCTEMBI. BO3MOXKHOCTH 3aaHus JIF0O0TO
adhduHAHOTO MHOTOOOpa3Ms B KaK MHOXECTBA PEIICHUN HEKOTOPOW CHCTEMBI
TUHENHBIX ypaBHeHu#. CBOWCTBa cuCTeM € KBaapaTHOM wmarpuien. OOiiee
IIOHATHE JIMHEMHOIO omeparopa. Marpunpbl Kak JIMHEMHBIE ONIEPATophl B
npoctpaHcTBax Buja R" . O6pa3 u sapo nuHEHHOro oneparopa, Cynepro3uius
JMHENHBIX oreparopoB. JIMHelHbIe TpeoOpa30BaHusl BEKTOPHBIX IPOCTPAHCTB.
CoOCTBEHHBIE BEKTOpPbl W COOCTBEHHBIE 4YHCIA. XapaKTEPUCTUYECKUI
MHOTOWJIEH MaTpulbl. Anredpandyeckas M TE€OMETpUYECKash KpaTHOCTU
COOCTBEHHOr0 4yucia. JIMHeWHas HEe3aBUCUMOCTb CHUCTEMbI COOCTBEHHBIX
BEKTOPOB, COOTBETCTBYIOLIUX PAa3HbIM COOCTBEHHBIM uuciaaM. [lonoxuTensHo
ONPENEIICHHbIC, OTPULATEIBHO  ONPENEICHHbIE W  IOJIyOIIPEAEIICHHBIE
CUMMETpUYHble Marpullbl. [lonstue OunuHeiHo Qopmbl. CkansipHOe
POU3BEJECHHE, €r0 MpUMepHI B mpocTpaHcTBe R'i . OpTOroHanbHOE 1OMOIHEHHE
noanpocrpancTBa, Hepasencrso Kommbynskosckoro-IlIBapna. KBagparuunsie

(1)OpMBI, IMPUBCACHUEC K KAHOHUYCCKOMY BHUIY. 3akoH HHEPUHHN KBAaJAPATHYHBIX

dbopm.

Tema 3. O6bikHOBEeHHBIC AU DepeHITnaTbHbIC YPaBHEHUS

Cucrema nuddepeHuuaibHbIX YpaBHEHUHN MepBOro nopsijaka. Teopema
CYLIECTBOBAHMS W €IMHCTBEHHOCTH pemeHnd. CucremMa JIMHEMHBIX
muddepeHnanbHbIX YpaBHEHHU MepBoro nopsiaka. Bua oOiero pemieHusl.

JIuneitnoe muddepeHunansHoe ypaBHEHUE IM-ro mnopsaka. JluHeliHoe



ONHOpPOJHOE  ypaBHeHME.  (DyHIaMEHTalbHAasi  CUCTEMA  PEILICHH.
Onpenenutens BpoHckoro. JInneliHOe HEOAHOPOAHOE YpaBHEHUE. JIMHelHOe
muddepeHarbHOe  ypaBHEHHE C  TOCTOSHHBIMU KO3 dUITUEHTaMH.
XapakTepucTuueckoe ypaBHeHue. Buja o01iero peuieHus OJHOPOIHOTO
ypaBHEHMS. Bua 4YacTHOro pemeHus B ciydae 3aJaHds IPAaBOM 4YacTH
KBa3UMHOTOUJIeHOM. Pa3HocTHbIe ypaBHeHUs. MeTonabl MNPUOIMKEHHOTO
MHTETPUPOBAHUS OOBIKHOBEHHBIX AU(QepeHnanbHbX ypaBHeHus. [lonstue
YCTOMYMBOCTH M ACUMIITOTHYECKON ycTOMUnBOCTU. DyHKIUA JIAmyHoBa u €€
cBoiicTBa. Teopema JlsamyHoBa 00 ycToitunBocTH. JIMHEapu3alus ypaBHEHUS
B OKPECTHOCTH  CTallMOHApHOM Touku. Teopema JlsmyHoBa 00

aCUMIITOTHYECKOM YCTOﬁqHBOCTH I10 IICPBOMY HpI/I6J'II/I}K€HI/IIO.

Tewma 4. Teopus BeposITHOCTEN

IIpeamer M 3ama4yu TEOpUM BEPOATHOCTEW. JleTepMUHHMpPOBAaHHBIE U
CTaTUCTUYECKNE 3aKOHOMEPHOCTH B DKOHOMHKE M ymnpasieHuu. llonsTne
CTaTUCTHUYECKOM YCTOMYMBOCTH. OJeMEeHThl KomOuHatopuku. IlpaBuio
CYMMBI U IIPAaBWIO Npou3BeaeHus. [lepecTaHoBKH, pa3MeleHns U COYeTaHus
0e3 moBTOopeHuil. [lepecTaHOBKH, pa3MEIIEHUs U COYETaHUS C TTOBTOPECHUSIMU.
Cayyaitable coObITHS, UX BUJIBI. Oniepaliu Ha/l COOBITUSIMU KaK ONEpaliiy HaJ
MHOXKECTBaMH. O-aireopa coObITHil. BeposTHOCTHOE MPOCTPaHCTBO.
AKCHOMaTH4ECKOE IOCTPOECHUE TEOPUH BeposiTHOCTEN. OO000LIEeHHas Teopema
CJIOKEHHSI BEPOSITHOCTEH. YCIIOBHBIE BEpOSTHOCTH. He3aBuCHMOCTh COOBITHIA.
®opmyna nonHou BeposTHocTU. Popmyna baneca. IIpocrenine npumMepsl
IIPUMEHEHUSI TEOPUM BEPOATHOCTEM B DKOHOMHUKE W YIIPABICHHUH.
[locmenoBaTenbHOCTh HE3aBUCUMBIX HcHbITaHuM. Popmyna beprysum.
dopmyna ITyaccomna. ITonsiTue 0 3aBUCHUMBIX HCTIBITAHUSIX.
[TocnenoBaTenbHOCTH UCHBITAHUI B SKOHOMUKE W yrpaBieHuHu. CiydaiiHas

BeJMYMHA U ee PyHKuMs pacnpenenenus. CBoWCTBa (PyHKIIUU pacipeeaeHusl.



JuckpeTHas craydarWHas BeJIW4YdHA. PAn  pacnpeneneHus JIUCKPETHOU
CIIy4yallHOW BenW4MHbI, DYHKIHS pacCHpenesieHus] JUCKPETHOW CIly4yalHOU
BEJIMYUHBI. UUCIIOBBIE XapaKTEPUCTUKU JTUCKPETHOM CIIy4YaliHOM BEJIWYMHBI:
MaTeMaTUYeCKOE OXKUIAHUE, TUCIIEPCHUs], CPETHEE KBAAPATUYHOE OTKIIOHEHHUE.
bUHOMMHANBHBIN, TULIEPTEOMETPUYECKUN, TEOMETPUIECKUM, OTPULIATEIIbHBIN
OMHOMUAJILHBIN U MTyaCCOHOBCKHM 3aKOHBI paCIpeieNIeHUs U UX MPUMEHEHUE
B DKOHOMHKE. AOCONIOTHO HEMpepblBHAS ciaydyaiiHas BennunHa. DyHKUMA
pactpeneneHuss W (QYHKIMS IUIOTHOCTH  paclpenesieHus aOCOIITHO
HEMPEphIBHON ciy4yaiiHOM BenuuuHbl. CBOMCTBAa (YHKIIMU ITUIOTHOCTH
pacripeneneHus. UYUCIOBBIE XAPAKTEPUCTUKU HENPEPBIBHOM  CIy4aliHOU
BEJIMYMHBI: MATEMAaTU4ECKOE OKHUJAHUE, NUCIIEPCUs, CPEAHEE KBAaIPAaTUYHOE
oTKJIOHEeHHe. CeMelcTBa BEpPOSTHOCTHBIX PAaCHpPENEICHUI: HOPMAaJIBbHOTO,
JIOTHOPMAJIBHOTO, raMMa-pacrupeesCHus, 03Ta-pacnpeneneHus,
pacnpenenenus BeliOymia, sxkctpeManbhble pactipeneienus ['ymoens. OOuiee
MOHATUE CIIyYallHOW BETWYMHBI Kak u3Mepumon Qynkuuu. IlonsTHE O
MaTeMaTH4eCcKOM OKuAaHuU Kak uHrerpaie Jlebera. Teopema o pa3noxeHun
CIIy4allHOM BEJWYMHBI. [IpUMepBsl CHUHIYISPHBIX CIYYalHBIX BEJIUYMH.
[IpuMepbl CMENIaHHBIX CIyYalHBIX BEJIIMYMH B DKOHOMHMKE. l[eHTpanbHbIE
MOMEHTBI ClydyaHOW BenuduHbl. [IpowsBomsimas QyHKIUS CiIydaitHOM
BEJIMYMHBL. XapaKkrepucTuyeckas (QyHKUUA cilydailHoi BennunHbl. CBoMcTBa
npou3Bosied (QyHKIUU. ACUMMETPUSI U DKCIECC CIy4YallHOM BEJIMYMHBI.
KBaHTWIM M TIPOLICHTHBIE TOYKW CIIy4alHOW BeIWYMHBI. Meamana u Moza
ciy4yaHOW BennuyuHbl. CiydaiiHblii BekTOp. @DYHKIHS pacrpencneHus
CJIy4aitHOTO BEKTOpa, ee cBoiicTBa KoBapuaius u ko3pUIIUEHT KOPpesun
KaK Mepbl OJIM30CTH CBA3M MEXAY KOMIIOHEHTaMH CIy4allHOro BEKTOpa K
auHenHoN (QyHkimoHanbHOM. KoBapuanuonnas matpuia. KoppensiuuonHas
Marpuna. Marpuna B3aMMHBIX KOBapuanuid. MHOTOMEpHBIM HOpPMabHBIN
3aKOH pacrpeneneHusi. MHOroMepHbIi paBHOMEDPHBIN 3aKOH paclpeeICHUs.

OyHKIUA OOHOM CIly4yalHOW BeIUYUHBI. DYHKIHS HECKOJIBKUX CIy4anHbBIX



BennunH. Dopmyna koMno3unvu. KoMmo3uius paBHOMEPHBIX CIIy4ailHBIX
Benn4rH. KoMmo3uiys HOpMalbHBIX CTyd4alHbIX BeTW4YuH. JlorapudpMudeckn
HOPMAJIbHBIM 3aKOH pacHpeleieHus: MEXaHU3M O00pa30BaHUsl, MPUMEPHI
WCIIONb30BaHUSI B COLMAJIbHO-DKOHOMHUYECKHX 3aja4yax. PacnpeneneHus
Cretonenta u @umepa-CHenexkopa. YCIOBHBIE 3aKOHBI pacOpe/leNICHUS.
VYcnoBHBIM psin pacnpeneneHuss (Afs AUCKPETHBIX CIYYalHBIX BEJIHYUH),
YCIIOBHAsl IUIOTHOCTb pAacHpeAeseHus] (I HENPEpPbIBHBIX CIyYalHBIX
BEJIMUKH). YCIOBHOE Maremaruueckoe oxkunanue. HepaBenctBo UeObIéna.
[TocnenoBaTenbHOCTh CIIy4ailHbIX BeTWYUH. CXOAMMOCTH MOYTH HABEPHOE.
CxomumMoCTh IO BEPOSITHOCTH. CXOAMMOCTB IO pacupencsieHn0. MaccoBbie
Clly4ailHple sBJIEHUS B OKOHOMHUKe. Teopema UYeObiméBa U OlIEHKA
MaTeMaTuyeckoro oxxkuaanus. Teopema BepHyInuM M OllEHKAa BEPOSTHOCTH.
VYeuneHHbli 3akoH Oonblux yuced. OOCyXIeHHE YCIOBUN CTaTUCTUYECKOM
ycrorunuBOCTU. [loHATHME O NIEHTpajJbHOM NpeaesibHOM Teopeme. Teopema

JleBu. Teopema JlsmynoBa. Teopema JIunaeoepra.

Tema 5. DneMeHTHI MATEMATUYECKON CTATUCTUKH.

[Ipenmer u 3agaun MareMaTUYECKOW CTATUCTUKU. THUIIBI IIPU3HAKOB B
SKOHOMHUKE W YOPABICHUU: WHTEpPBaJbHbIC, MOPSIAKOBBIC, PAHTOBBIC,
TUXOTOMHUYECKHE. [ eHepasibHasi U BHIOOpOYHasi COBOKYMHOCTH. KOHKpeTHas 1
ciyvaiiHass ~ BeIOOpkW.  Bapumarumonssiii  psn.  CTaTUCTHYECKUN — psin
pacnpenenenud. VHTepBanbHBI BapualUOHHBIM psia. OLEHKAa YHCIOBBIX
XapaKTePUCTUK TeHEPATbHOM CITy4aiiHOW BEJIMUUHBI C TTOMOIILI0 BEIOOPOYHOM
CIIy4JailHOW BeMW4YMHBI. BEIOOpOUHOE CpemHee Kak OIeHKa MaTeMaTH4eCKOTOo
oxkusianus. OTHOCUTENIbHAS YacTOTa KaK OIEHKAa BEpOsITHOCTH, BriOopouHas
aucnepcusi Kak oieHka aucrepcuu. OneHka (QyHKIHH pachpeneicHus u
IJIOTHOCTH (DYHKIIUM paclpeielieHUus TeHepadbHON CiydyalHOW BEJIUYHHBI.

[Tonuron yacrot. [ mcrorpamma. Kymynstunas kpusasi. COOTHOIIEHHUE MEXKIY



IpeIeIbHOM OMIMOKOM BHIOOPKH, YPOBHEM 3HAUUMOCTH (PHUCKOM) U 00bEMOM
BbIOOPKU. Vcronp30BaHNE ATOTO COOTHOIIECHUSI B OpraHU3AIMH BEIOOPOYHBIX
oOcnenoBanuii. ToueuHasi olleHKa MapaMmeTpa TeHepaIbHOW COBOKYIHOCTH.
CBolicTBa TOYEUHBIX OIIEHOK IMAPaMETPOB: COCTOSITELHOCTh, HECMEIIIEHHOCTh
U 3QPEKTUBHOCTH OIEHOK MapameTpoB. CBOICTBA BHIOOPOYHOTO CPEIHETO,
BBIOOPOYHOM JUCHIEPCHM, UCIIPABICHHOW BBIOOpOYHOU aucnepcun. MeTtozpbl
MTOCTPOEHMSI TOYEUHBIX OLIEHOK. MeToJ MOMEHTOB, MeTon MakCHMallbHOTO
npasaononoous. IlocTpoeHne OLEHOK MapamMeTpoB  PACHPEACIICHHIMA
CIIydallHbIX BEJMYUH, MPUMEHIEMBIX B HOKOHOMHMKE U YIPABICHUHU.
NHTepBanbHas OIEHKA IapaMeTpa TeHEpPaJbHOM COBOKYNHOCTH. TO4YHBIE
UHTEPBAJIbHBIC OLIEHKH BEPOSTHOCTM M MAaT€MaTUYECKOTO  OXXHJIAHHMSL.
DOneMeHTbl 3KoHOMETpUKU OOO0OIIeHHAs! JIMHEHHAas MOJIENIb MHOKECTBEHHOMN
perpeccun. OO00IIEHHBIN U pean3yeMblii 0000IIIEHHBIN METO] HAUMEHBIIINX
KBaJpaToB. MeToJl B3BEIICHHbIX HAUMEHBIINX KBaJaparoB. OCHOBBI aHaIM3a
BpeMeHHbIX psanoB. ComaxuBanue. BpigeneHue TpeHAa  CE30HHOU
cocrapysitonied. Moaenu aBTOpEerpeccuu M CKob3siero cpeaiero ARMA-
mozeny/ Mozaenu HecTallMOHApHBIX BPEMEHHBIX PSJIOB.
(APaMA—wmopnenu). Mogenu 6unapHoro Beioopa. Jlorur— u npoour—

MOACIIN.

Tema 6. Maremarnueckoe NporpaMMHAPOBAHUE U TEOPUS UTP

Henunelinoe mnporpammupoBanue. [naakue 3amadyvd  ONTUMHU3ALUHA C
OTpaHUYEHUSIMU B BHUJE DPABEHCTB U HepaBeHCTB. HeoOxoaumbie ycioBus
JIOKaJIBHOIO 3KCTPEMyMa MEPBOrO MOPSAKA: NMPAaBUIO MHOXUTEnen Jlarpanxa.
HeobOxoanmbie ycaoBUSL BTOPOrO MOPSAKA, JOCTATOYHBIE YCJIOBHUSI BTOPOIO
MopsIIKa JIOKAJbHOIO 3KCTpeMyMa, BBIMyKIIbIE MHOMECTBA, BBINYKJIbIE U
BOTHYTbI€ (DYHKIIMM U UX OCHOBHBIE CBOMCTBa. Teopema o MuHuMakce. OOmas

3a7a4a BBIMYKJIOTO mporpammupoBanusa. Teopema Kyna-Takkepa. JIunernHoe



OpPOrpaMMHUpPOBAaHHE:  NpsiMasi U JBOWCTBEHHas  3axadd. Teopemsl
JBOMCTBEHHOCTH. ODKOHOMHUYECKAsl WHTEpPHpETalus JABOWCTBEHHOW 3alaud W
TEOpEM JBOMCTBEHHOCTH. TpaHCIOpPTHas 3ajada B MaTpUYHOM M CETEBOU
IIOCTAHOBKE, 3aJadya O KpaTdyaullleM IyTH, 3aJa4a O MAaKCUMaJIbHOM IIOTOKE.
Meron moTreHuManoB AL TPAHCIIOPTHOW 3aa4¥ B MATPUYHOM ITOCTAHOBKE.
MHorokputepuanbHas ontumuzauus: 3¢p¢dexkTuBHble Touku (Touku I[lapero) B
CWIBPHOM H CcJIabOM CMbICTaX, JWHEHHas CBEpTKa KpuTepueB. Marpura
IOCIEACTBUM M MaTpULA COXAJEHUW, X DSKOHOMHUYECKAas HHTEPHpETALUs.
IIpuHsATHE pelIeHni B YCI0BUAX IIOJIHON HEOIIPEAEICHHOCTH: KpuTepun Banbaa,
CoBumxka, ['ypBuna. Ilpunarne pemeHnii B yCHOBUSIX  YAaCTUYHOM
HEOIIPENCIICHHOCTH:  KPUTEPUM  MAKCHUMM3allMM  OXKMAAEMOIO  JI0XO[a,
MUHHMMU3ALUN OXUIJAEMBIX COXKaJICHUN. balecOoBCKUM IOAXOX K IIPUHATHIO
pElIEHNA W €ro JKOHOMUYECKHE NPUIOKEHUA. MareMatnyeckue MOJeIn
KOH(DIMKTHBIX CUTyallui. AHTarOHUCTHUYECKOE MOBEJCHUE UTPOKOB. MarpuuHas
urpa, €€ TEOMETPUYECKasT M HSKOHOMMYECKAas WHTepnperanus. YucTele U
cMeniaHHble crparerud. OntuMainbHble crparerui. OCHOBHAs TeOpeMa TEOPUU
MaTpUYHBIX UIp. MaTpuyHas Urpa Kak MOZAENIb COTPYAHUYECTBA U KOHKYPEHIIUH.
HexoonepatuBHOe noBeeHNE UTPOKOB. bruMarpruyHas urpa, ee 3JKOHOMHAYECKast
uHTepperanns. YucTeie U CMEIIaHHbIE CTPATErUH.

MakcumuHHbIE cTpareruu. KoonepatuBHoE MoBeI€HUE UTPOKOB B OMMAaTpUYHOM
Urpe.

MmuoxectBo Ilapeto. IleperoBopHoe MHOXkecTBO. ApOutpakHas cxema Homia.
HccnenoBanne COTpyaAHUYECTBA M KOHKYPEHLUMH TPOU3BOIUTENICH HA PBIHKE
OJTHOTO TOBapa C MOMOIIBID HEMPEPHIBHOTO OOOOIICHHS OMMATPUYHON HUTPHI.
Kooneparusubie urpsl MHOTMX Jui. Koanuuumuy, nenexu, ssapo Urpsl, peLIeHUs
no ¢on Heiimany-Moprenmrepny. Bekrop Illermuin u Teopema Illerm.
HerpansutuBHOCTH  mpaBuia  OONBIIMHCTBA UM KBAJIU(PHUIMPOBAHHOTO

oonpinHCTBa. Teopema Dppoy.



Tema 7. MapKOBCKI/IC IMpOLCCChI U JJICMCHTBI TCOPUU MAaCCOBOTO

00CITy>KUBaHUS

JIMCKpETHBIN CIIy4allHbIA MPOLECC C TUCKPETHBIM BpeMeHEM. MapKoBCKas
uensb. [lepexonnsie BepositHocTH. HopMupoBanHoe ycnoBue. PasmeueHHbli rpad
cocTosiHui. BeposTHOCTH cocTosIHMM W (QOpPMYNIBI WX BBIYUCICHUS IS
OJTHOPOAHOM W HEOJHOPOJHOM MAPKOBCKOM UenH. JIMCKpPETHBIA MapKOBCKUU
CIIy4alHBIA IPOLECC C HENPEpPBIBHBIM BpeMeHeM. [IIOTHOCTH BeposTHOCTEN
nepexona. Cucrema  guddepeHunansHblx — ypaBHeHudd — Kommoroposa.
IlyacconoBckuii mnoTOK. CBS3b IyaCCOHOBCKHX ITOTOKOB COOBITHH €
JUACKPETHBIMU MAapKOBCKMMM CIIyYalHBIMU IIPOLECCAMU C HENPEPBIBHBIM
BpeMeHeM. [lotoku I[lambma. Iloroku Opnanra. IlpenenbHble BEpOSTHOCTH.
[IpenenbHble BEPOATHOCTH COCTOSHUW OJHOPOJHOM MApKOBCKOM  IIEMH.
IIpenenpHble BEPOATHOCTH COCTOSSHUM CHUCTEMBI, B KOTOPOM IIPOTEKAET
JUCKPETHBIM OJHOPOAHBIM MAapKOBCKUM IPOLECC C HENPEPBIBHBIM BPEMEHEM.
[Ipouiecc tubenn u pasmuHoxkenus. [luxknmueckue mnporecchl. Bersmuecs
UKJIMYeckue npouecchl. [IpubnmkeHHas 3aMeHa HEMAapKOBCKUX IMPOIIECCOB
MapKOBCKMM METOJOM IceBnococTostHuil. [Iporecc rubenn u pa3sMHOXKEHHS.
[uknuueckue MPOLECCHI. BerBsmmecs UUKJINYECKHE MPOLECCHI.
[IpubnuxeHHass 3aMeHa HEMAapKOBCKUX MPOLECCOB MAapKOBCKUM METOJOM
ncepaococtosHuil. CTpykTypa U Kji1acCU(pUKALMS CHUCTEM  MacCOBOTO
oocnyxkuBanust (CMO). Opranmzamuss CMO: xapakrtep TOTOKOB 3asiBOK,
TUCHUIUIMHA OOCITY>KUBAHUS, YUCIIO KaHAJIOB, MPOU3BOAUTENIBHOCTh KaHAJIOB.
[Tokazarenu apdexruBrOCTH padboThl CMO. Knaccuduxarms cucteMm MaccoBOro
oOciyxuBaHus. 3agaun aHanuza pazoMkHyToi CMO c orka3om. YcioBus
CYLIECTBOBAHMSI  CTAIlMOHApHOTO pexkuma padbotet CMO ¢ oTkazoM.
MuorokanansHass CMO. ®@uHanbHbIE BEpOSTHOCTU. BhIunciieHre nmokas3arenei

3 (PEKTUBHOCTH CUCTEMBI.



Tema 8. JluHamMuueckoe mporpaMMUpOBaHUE

IlocTraHoBKa M 3KOHOMHMYECKAss MHTEPHPETALUS 331a4 LEIOYHUCICHHOTO
nporpaMMmupoBanusa.  Meronbl  orceueHusi.  OOmass — XapakTepUCTHKA
KOMOMHAaTOPHBIX METOJIOB peuieHus 3a1a4 L[EJI0OYMCIIEHHOTO
[IpOrpaMMUPOBAHUS. Meton BETBEUN u IpaHuILL. JluckpeTHoe
nporpammupoBanue.  ®DukruBHble  nepeMmeHHble.  Cneuuduka  3amad
JTUHAMUYECKOTO MPOrpaMMHUpOBaHus. OCHOBHBIE NPEANONOKEHNS O LEIEBON
¢yuknuu. Ilapamerp CcOCTOAHHMS, YpaBHEHHE COCTOSHUA. [lpuHumN
ontuMaibHocTh  bemnmana.  PekyppeHTHoe cooTHomieHue. 3ajnada 00
ONTUMAJIbHOM PacHpeAesIEHUU NHBECTULINH. 3a/1a4a O HanboJee paluoHaIbHOM
UCIOJb30BaHUM  paboued  cuibpl. 3agadya O 3aMeHe  00OpyIOBaHHUS.
JluHamMu4deckas 3ajJadya YIpPaBICHUA 3alacaMd M €€ PEIICHHE METOA0M
JTUHAMUYECKOTO nporpamMmMmupoBanus. CBeneHue 3a1adyud JIUHAMHAYECKOTO

IIporpaMMHpPOBaHHUA K 3a4a49€C O KpaTqaﬁmeM IIyTH.

Tema 9. IIpuaiun makcumyma llonTpsiruna

[IpocTeitmias 3agaya BapualMOHHOTO HcuuciaeHus: B ¢popme Jlarpanxka u
€€ DKOHOMUYECKUHN cMbIc. DyHKIMa ['aMuiibroHa. YCI0BUS ONTUMAIBHOCTH.
3agaya ONTUMAJIBHOIO YIIPABICHUS, €€ HKOHOMHYECKAs WHTEpIpeTalus.
[Ipuauun makcumyma IIOHTpsITMHA, JOKa3aTENbCTBO MNPUHLMIA MAaKCUMyMa C
nomouplo ¢opmanuzMa Jlarpawxka. [IpumMeHeHue mnpuHUIMIIA MaKCUMyMa B
MOZETSAX ONTHUMAIBHOIO 3KOHOMHYECKOTO pocra. OntumanbHbII
sKOHOMHYEeCKUil pocTt B Mmojaenu Comoy. O0o0IieHre NpUHIKIA MaKCUMyMa
[TonTpsirnHa I 3a7ad  ONTUMAJIBHOTO YIPABICHUS paclpeneiCHHBIMU

CHUCTCMAaMU.

Tema 10. MonenupoBanue chep nmoTpedlieHus U MPOU3BOICTBA



OcHoBHas 3ajaya MHKPO3KOHOMHYECKOro aHaiu3a. OTHoIIeHHe
NPEANOYTCHUST Ha MHOXKECTBE MOTPEOMTETHCKUX HAOOpOB M €ro CBOWCTBA.
Oyuknuu none3HocTH. 3akoH loccena. Kpusbie Oe3pazmuuus. [IpenenpHast
HOpMa 3amernieHus. bromkeTHas nuHMS. Marematudeckas (opmanu3anus u
pelIeHrne MOJENH MoBeAeHus norpebutens. MccnenoBanue QyHKIMHA CIpoca
notpedutens. CpoiicTBa (QyHKIUM crpoca. Peaknus moTpeOutens Ha
M3MEHEHHE IIeH U joxoma. YpaBHenue Ciynkoro. Dddexr moxoma. Dddext
3ameHbl. Kinaccudukamuss TOBapoB B 3aBHCUMOCTH  OT  3HA4YCHUS
K03((PULIUEHTOB
Cnyuxoro. Knaccudukamusi TOBapoB B 3aBUCHMOCTH OT 3HaKa YacCTHBIX
MIPOU3BOJIHBIX (DYHKITUH CIIPOCA MO TOXOAY U IleHaM. Mojienu Mpon3BOICTBEHHO-
TEXHOJOTHYeCKOoTo ypoBHA. OO1ee npencrasieHue. MaTepraibHble OalaHCHI.
[IpousBoncTBeHHbIE ~ (YHKIIMM B IIUPOKOM  CMbIcie.  MHOXECTBO
IIPOU3BOJICTBEHHBIX BO3MOKHOCTEH. [Ipom3BoaCTBEeHHBIC (YHKITMU BBITyCKa
npoaykiuu. OOmme CBOWCTBA MPOU3BOJCTBEHHBIX (YHKIIMH  BBITyCKa
npoaykiuu. [IpenensHbie U cpennue xapakrepuctuku. [IpeaenbHas u cpemanss
3¢ (HEeKTUBHOCTH. OKOHOMHYECKass o001acTh. OJACTUYHOCTh BBINMYCKa TIO
OTHONIICHUIO K W3MEHEHHWI0 3arparT pecypcoB. Otmadya OT pacuupeHus
MacmTabOB TPOM3BOJCTBA. OJACTUYHOCTH IPOM3BOJACTBA. B03MOXHOCTH
3amelnieHuss  pecypcoB. M3okBanThl. [IpenenbHas HopMma  3aMeEIICHUS.
W3okmuHanmi. OnacTUYHOCTH 3aMmelieHus pecypcoB. (OCHOBHBIE BB
MPOU3BOJICTBCHHBIX  (DyHKIMKA BbITycka: CTenmeHHbIE MPOW3BOICTBCHHBIC
¢dbynkiuu Beimycka (pynakmun Ko66a/lyrmaca). [IpousBoncTBennbie HyHKIIUN C
MOCTOSIHHOM ~ DJIaCTUYHOCTBIO  3aMelieHus pecypcoB. [Ipown3BoncTBeHHBIC
GYHKIIMM € TIOCTOSHHBIMH TIpONOpUMsIMH. JIMHeWHass MPOW3BOACTBCHHAS
dbynkiusa. [IpousBoacTBennbie (yHKIMU 3aTpar pecypcoB. OmnpeneneHue
GbyHKIMU 3arpar U ee cBoicTBa. CBsI3b CPENHHMX 3arpar C MPeAeIbHBIMU.

O1aCTUYHOCTD 3aTpar 10 BBITYCKY U €€ CBA3b C 3JIACTHUYHOCTBIO ITIPOU3BOACTBA.



OyHKIUs 3aTpaT JUisi OJHOPOJHOM MPOU3BOACTBEHHOW (DYHKIIMU BBIMTYCKa.
Mognenr moBeneHuss (GUPMBI B YCIOBHSX COBEPIICHHOW KOHKYPCHIIHH.
HccnenoBanne MOAENN B 3aBUCHUMOCTH OT IOKa3aTessl CTEIEHU OJHOPOAHOCTH
MPOU3BOJICTBEHHON (yHKUIMU. Mojenu mnoBeneHus (QUPMBI B yCIOBUSIX
HECOBEPIICHHON KOHKYypeHUHH. MOHOMonus W MOHOICOHMS. KoHKypeHuus

Cpcau HCMHOI'UX. Omnuronojust. OJIUTrOICOHMS. MOI[GJII/I AYyOIIOJINH.

Tema 11. Moaenu 00111ero 5KOHOMUYECKOTO PABHOBECHS

Monenb o01iero KOHOMU4YECKoro paBHOBecusi Banbpaca. [TocTtanoBka
3ajaun B oOuiem Buje. CocTaBieHHE U pEeLICHUE CUCTEMbl YPAaBHEHUH MOEIH.
@OyHKuMs U30BITOYHOTO cipoca. 3akoH Banbpaca. Cuctema paBHOBECHBIX IIEH.
[TapeTto onTUManbHOCTH paBHOBecusi Banbpaca. MexoTpacineBble MOJEIH.
Cratuueckasl MOJesIb MeKoTpacieBoro Oananca. JluneitHas mozenp OanaHca
MEKOTPACJEBbIX MAaTE€pPUATIbHOBEIIECTBEHHBIX CBs3ei. balaHchl TpymoOBBIX
pECypcoB, OCHOBHBIX TNpPOM3BOJACTBEHHBIX (oHAOB UM 1eH. Moaens
[IEHOOOpa30BaHMs Ha YPOBHE CTOMMOCTH. banaHc TpydoBbIX pecypcoB, bamanc
OCHOBHBIX IPOU3BOJICTBEHHBIX (boHI0B. Junamuyeckast MOJIETh
MexoTpacieBoro Oananca. OTKpbITas UM 3aMKHyTash AMHAMUYECKHE MOJEIH.
COanancupoBaHHasi TPAeKTOPUS Ppa3BUTHS I JIMHEHHOW MOJenu ¢
MPOAYKTUBHON MaTpuued npsMbIx 3arpar. PaBHoBecHble 1eHbl. O000I1IEeHKE
CTaTUYECKOW MOJENIM MeXoTpacieBoro Oamanca. OnTumuzanus BbIOOpa
TEXHOJOTUMU TMPOMU3BOJACTBA MNpPU OrPAHMYEHHUAX Ha TPYAOBBIE pecypchl U
OCHOBHBIE  TPOU3BOJACTBEHHbIE  (OHIBL.  MarucTtpajabHble  MOJEIH.
MaructpanbHasi MOJENb HAKOIIJICHHUS] OCHOBHBIX MPOM3BOACTBEHHBIX (POHIOB B

KOHIIE TTAaHOBOTO Tniepuoaa. Moaens HeliMana paciumpsAromencss SJKOHOMUKH.

Tema 12. CraTucTryecKkre METOABI B DKOHOMHUKO-MaTeMaTHYe CKOM

MOACIUPOBAHNHU



[loBTOpsSIeMOCTP M  MAaccOBOCTb B 3KOHOMHUYECKHX IPOLECCAX,
OTPaHUYCHMsS]  UCIIOJIb30BAHUS ~ PETPOCIEKTUBHOM  MHMOpMaruu s
MIPOTHO3UPOBAHUS, OCHOBHBIE  HANpABICHUS  INPUMEHEHUS  METOOB
MaTeMaTH4€CKOM CTaTUCTUKH B SKOHOMUKE, IPUMEPHI KJIACCUYECKUX MOJIETIEH.
[ToHsITHE PKOHOMETPUYECKON MOJIEIH, ATarbl (hopMan3aluu, TPAIULIUOHHBIE
METO/Ibl PKOHOMETPUH — PETPECCHOHHBIM aHAIN3 W aHajIu3 BPEMEHHBIX
pSAIOB, COBPEMEHHBIE  COLMAJbHO-DKOHOMHYECKUE  MPUIIOKEHUS  —
MHOTOMEpPHBI  CTaTUCTUYECKUH  aHalW3, TpaHULbl [PUMEHUMOCTH
CTaTUCTHYECKUX Mojienel. [ eHepasibHass COBOKYIHOCTb, BEIOOPKA U CIOCOOBI
€€ OpraHu3alli, PErpPe3eHTATUBHOCTh BBIOOPKH, SMIUPUYECKUE (DYHKIUU
pacrmpeneneHus, BBIOOPOYHBIE MOMEHTBI, TMOPSAKOBBIE CTAaTUCTUKH U
BapualMOHHBIA  psa.  CratucThudeckoe — OLEHWBAHME  MMAPAMETPOB
HSKOHOMHYECKHX MOJEJIEH: IOCTAaHOBKA 3aJaud, CTAaTUCTUKH, CBOMCTBa
CTaTUCTUYECKUX OIICHOK, COCTOSITEIIbHOCTB, HECMEILIEHHOCTb,
3¢ PEeKTUBHOCTD, (PYHKITUS MPABIOIIOA00HS, METOJ MOMEHTOB, HHTEPBaIbHbIC
OIICHKH, 0011ast Joruka baiiecoBckoro metona ornennBanus. CTarucTuyeckast
IPOBEpKA THUIIOTE3: THUIOTE3bl O BHUJE PACHpPEIETeHHUs, O 3HAYEHUSX
apaMeTpoB FreHepaIbHON COBOKYITHOCTH, 00 OJJHOPOJHOCTH BBIOOPOK, O BUJIE
MOJIEJIH, JIOTUYECKasi CXeMa CTaTUCTUYECKOTO KPUTEPH S, TPUHIIUI OTHOILICHUS
MPaBIONON00US, XapAKTEPUCTUKH CTAaTUCTUYECKOTO KadyecTBa, KPUTEPUU
cornacus, [Iupcona, CterogeHta. @opMbl, BUIBI CUCTEM 3KOHOMETPUYECKHUX
ypaBHEHHH, TUNBI TNepeMeHHbIX. HeoOxoaumble M JOCTaTOYHBIC YCIOBUS
UJCHTUDUITUPYEMOCTH CUCTEMBI DKOHOMETPUUECKUX ypaBHeHM. KoCBeHHBIN
Meron HaumMmenblmx kBagparos, JIMHK, TMHK, OMHK. Crpykrypa
MaHEJbHBIX JaHHBIX. PeanbHbIe JaHHbIE, MUKPOBBIOOPKH U MaKpOOIPOCHI.
Mogenn maHEeNbHBIX JaHHBIX: CKBO3HAs perpeccusi, ¢ (UKCUPOBAHHBIMHU
spdexkramu, co caydaHbiMu A(dekramu. IIpoBepka Ha HanMuue

¢bukcupoBanHbIX 3G dekToB. [IpoBepka Ha HaIMYUE CIydailHBIX 3P (HEKTOB.



Tema 13. Teopus pucka

Puck B xoHuenuuu ycrtorunBoro paszButusa. [lonsTtue pucka. Knacce
puckoB. Kinaccudukanus puckoB. Maentudukanus pucka — uaeHTUGUKAIUS
OMAacHOCTH, 00bEKTa, CyObekTa. KommuecTBeHHas OlleHKa pucka. Mepa pucka,
crerneHb pucka. CiydailHble BEJIMYWHBI, PACMIPEACICHUS CIyYalHbIX BEJIIMYHH.
[Ipobnema wmamoit coBokymHocTH. Pacder ¢donga kommeHcanuu. Mopenb
WHANBUAYAIBHOTO pucka. TepMUHBI U MpaBuja pacuera cOaJaHCUPOBAHHOCTH
pucCKa. COBOKYIIHOCTh M3 JIByX IPyIIl PUCKOB C IOJIHBIM pa3pyLICHHEM
o0bekTa. COBOKYNHOCTh PHCKOB C YAacCTUYHBIMU pPa3pyLICHUSIMH OOBEKTOB.
Pacuer pasmepa (¢oHzma KOMIEHCAllMM B ciydae OOJIbLIIOW COBOKYIHOCTH.
Mognens HMHOIMBHIYy&JIBHOTO pucKa. [IpuHOMIIBI  Ha3HAYeHUs  IPEMMIA.
[IpousBonsmue ¢pynkuuu. [Ipeodpazosanue Jlamnaca. Mogens nckos. Mogaenb
KOJUIEKTUBHOTO pucka. OOmue NpUHLMIBI YIOPaBIECHUS PHUCKOM —
IuBepcUUKALMS, XEUKUPOBAHNE, CTPAXOBAaHUE U T.II. YNPABICHUE PHIHOYHBIM
PUCKOM. YIIpaBJIIEHHE PUCKOM JIMKBUAHOCTH. YIIPABICHUE KPEIAUTHBIM PHUCKOM.
Nmuranmonnoe mozenupoBanue. Meronx Monrte-Kapino. IlceBaoreneparopsl
ciayvailHeix uucen (Mmeron ¢oH Heiimana, Buxps MepceHHbl, JIHHEIHO-

KOHTPY3HTHBIE METO/IbI, KBA3UCITy4YailHbIE METOIbI).

Tema 14. UndopmaimoHHOE U KOMIIBIOTEPHOE 00ECTICUeHNE YKOHOMUKO-

MaTeMaTHYECKUX MOJEIEN

Tunsl nHGopManmoHHbIX cucteM (MC) u mHpOpMAIIMOHHBIX TEXHOJOTUH
(UT). Crparernyeckoe BiausiHue WHGOPMAIMOHHBIX TEXHOJIOTMH Ha OW3HEC.
Crparerun mnpeAnpusituss B 0o0macTd MHGPOPMAIMOHHBIX  TEXHOJIOTHH,
Knaccudpuxanus nHpopmanmoHHeix cucteMm. MHGoOpMaIlMoOHHBIE CUCTEMBl U
KauecTBO ymnpasieHus. UHdopmalnoHHbIe CUCTEMBI B JIOTUCTHKE, MAPKETHHTE,

yIpaBJIE€HUU MPOU3BOACTBOM, YIIPABICHUH KaJpamH, yIpaBieHUU (pruHaAHCaMHU,



yhnpaBieHud Tnpoekramu. HWHbopmaloHHble cHCTEMbl B OaHKOBCKOU
nestenbHOCTH U B cdepe yciayr. CoBpeMEHHbIE TOAXOAbI K CO3JaHUIO
UH(OPMAIIMOHHBIX CUCTEM: TEXHUYECKUU, MOBEJCHYECKU,
COLIMOTEeXHUUECKUH. Pa3BuTne nH(MOOPMAIIMOHHBIX CUCTEM U OpPraHU3aI[MOHHbIE
M3MEHEHHUSI. XapaKTEePUCTUKHU OpTraHU3alui HHPOPMAIIMOHHOU 3Pbl. DBOJTIOLUS
MEXOPTraHU3aMOHHBIX MH(HOPMAIIMOHHBIX CUCTEM. DJEKTPOHHAS KOMMEPIIHSI.
OYHKIIUYM OpraHU3AMKA W YIPaBICHUS WHOOPMAIMOHHBIMUA TEXHOJIOTHSMHU.
Onenka dddexTuBHOCTH WHOOPMAIIMOHHBIX cHCTeM, Mofjens aHanmm3a
ATUYECKUX, COUUAIBHBIX U MOJUTUYECKUX MOCIEACTBUN ucnonb3oBanus UT. .
Craructuueckui aHanu3 JTAHHBIX. OnucarenbHas CTaTUCTHUKA.
Nuctpymentapuii Pandas u NumPy. Busyanuzaius qaHHBIX: HHCTpYMEHTapUl
Matplotlib. Mammnanoe oOyuenue. ®dynkimonan Scikit-Learn. OOyuenue ¢
yunrteneM. Perpeccus. Knaccudukanusa, Perynaspuzauus. DnacTuyHas CETb.
JlepeBo pernienuii. MeTo onopHBIX BeKTOpoB. MeToa K-Ommxkalmx cocenei.
AHcamOIieBble MOJIeNU: O3TUHT, OycTWHI, cTekuHr. OOydeHue 0e3 y4duTers.
Kinacrepuzauus. [Touck anomanuii. CokpaliieHue pa3sMepHOCTH JaHHBIX. MeTox
Kcpennux. Metong noxtsa. Knacrepuszanusa mno miotHoctu DBSCAN.
Pexomennarenbubie cucteMbl. MeToAbpl aHalin3a BPEMEHHBIX PSAA0B. Moaenb
AR, MA, ARMA, ARIMA. HUckyccTBeHHbIe HeiipoHHBIE ceTh. Mojaens LSTM.
Mogens CNN.

Tema 15. CucteMbl NOAAEPKKH MPUHSITUS PEUICHUN U
WHCTPYMEHTAJIbHBIEC CPECTBA yIIpaBiIeHUs On3HEC-

poreccaMu

HectpykrypupoBanHsle #  ci1ab0 CTPYKTYPUPOBAHHBIE  IPOIECCHI
MNPUHATHUS pelieHui. XapakTepucTuku cucteMm npuHsatus pewenuit (CITP).
Onementsl CITP. Iloctpoenne CIW, OcHoOBHblE TpoOIEeMBbl T'PYIIOBBIX

IPOLIECCOB NMPUHATHA pemieHuid. CucTeMbl NOANEPKKHA TPYNIIOBBIX PENIEHUN



(CIII'P).  Xapakrepuctuku CIII'P. @®yHkuuoHanbHOE  yNpaBiIeHUE U
(GyHKIIMOHATBHO-OPUEHTHPOBaHHAsT opraHu3aius. OnpeneacHue mpoLecCHOro
noaxona K ynpasinenuto. [lonarue oobekra u cBa3u. OTpakeHrue MpoLEeCCHOrO
NOAX0A4a B MEXKIYyHAapOIHbIX cTaHAapTax. OCHOBHBIE IMOJOKEHUSI CUCTEMHOIO
aHanuza. PaccMoTpeHue opraHu3anuu Kak cUCTeMbl. OCHOBHBIC TOJIOXKEHUS
cTpykTypHoro anamusa. [lonsarue mnpouecca. Kiaccudukamus mnporeccos.
OCHOBHBIE 3JIEMEHTHI MPOIECCa U €ro OKPYXKEHHE. XapaKTepUCTUKU OU3HEC-

nporecca. ITaJoOHHBIE U peepeHTHbBIC MOJIEIH.

Tema 16. MonenupoBaHue OM3HEC-TIPOIECCOB

[Tonatne o MopenupoBaHuu  nedrenbHocTd. [loHsTHE  MeTOna
MOJIEJIUPOBaHUs TMporeccoB. DYHKIHOHAIBHOE MojaenupoBanue. OCHOBHbIE
MPUHLUIBI CTPYKTYPHOTO MOJEITUPOBAHUS CIIOKHBIX cucTeM. DYHKIIMOHAIbHbBIC
U JIMHAMUYECKHE MOJENIM DJKOHOMHYECKUX rmpoieccoB. Kraccudukamms
SKOHOMHYECKUX Mojeneid. OCOOCHHOCTH OW3HEC-MPOIECCOB, KaK OOBEKTOB
MozaenupoBanus. I[IpuHuunbl (QyHKIIMOHATBHOTO MOJEIUPOBAHUS (PUPMBI.
DBOMIONUSA Pa3BUTHS METOAOJOTUN omucaHui. OCHOBBI pa3pabOTKH MoOeNen
Ou3Hec-mpolieccoB. MojenrpoBaHue MOTOKOB AaHHBIX. llenmn U OCHOBHBIE
NOHATHS MOJACIHMPOBaHMS JaHHbIX. Ha3zHaueHue nuarpaMMm IMOTOKOB JaHHBIX.
CHUHTaKCHC U CeMaHTUKa AUarpamMM MOTOKOB JaHHBIX. OCHOBHbBIE METOI0JIOTUU
onmcanug npoueccoB. Merononoruss SADT. Merogonorust DFD. Metogonorus
ARIS. Mertononoruss UX/UIL. Cranmapter IDEF. CpaBuutenbHbI aHau3
METONOJOTUM  MoAenupoBaHusi.  MHCTpyMEHTalbHBIE  CHUCTEMBI IS
MonenupoBanusi Om3zHeca. TpeOoBaHUS K WHCTPYMEHTAJIBHBIM CHCTEMaM IS

MOJICIMPOBaHMS OM3HECA.

Tema 17. Yrpaienue 6usHec-mpoieccamu



Metonpl aHalM3a MPOIECCOB. AHAIU3 BPEMEHHBIX XapaKTEPUCTHK
mpolecca W MapaMeTpoB pecypcoB. AHaIW3 CTOMMOCTHBIX XapaKTEPUCTHUK
nporieccoB. KOHTPOITMHT ¥ MOHUTOPHUHT MPOIIECCOB. ATTECTAIUS TPOIECCOB.
benumapkuar.  CoOBEpIIEHCTBOBAHWE  MPOIECCOB.  bU3HEC-WHXUHUPWHT.
Penmxunupunr (business process reengineering) o MeToasl MpoBEACHUS
OW3HEC-peMHKUHUPUHTA: cOOp WH(POPMAIIMU OT JKCIEPTOB; MOICIHUPOBAHHUEC
OM3HEC-TIPOIIECCOB; OOCY)KICHHE TMPOEKTa METOJAOM ‘MO3TOBOTO IITypMma'.
CosepmieHcTBOBaHHE TporieccoB (business process improvement), 3penbie u
He3pesble OpraHu3anuu. 3pelocTh Impoiecca. OpraHuzanus YIy4IIeHHH.
AJIMUHUCTPUPOBAHUE COBEPIIICHCTBOBAHHUS MPOIIECCOB. Cucrema
cOamancupoBaHHbIX moka3ateneir (Balanced Scorecard) kak cpeacTtBo
CTPAaTETHYECKOro M OMEPATUBHOIO YIpPABICHUS. YNpaBleHHUE ONEparlMOHHBIMU
puckamu. [ToHSTHE OMEPAIIMOHHOTO PHCKa, yIPaBIeHNe PUCKaMU. YIIpaBIeHUE
mpolieccaMd B CHCTEME MEHEKMEHTa KadecTBa. [IpuHIUIBI MEHEIKMEHTa
kagecTBa. CHCTEeMBI MEHEXKMEHTa KadecTBa. MHpopMarmoHHas MOIIEpIKKa

ynpasinenus nporeccamu. Texnomorus WorkFlow.

Tema 18. Merononorun ynpasieHus POU3BOICTBOM

O60bemHO-KaneHaapuoe  mianupoBanue  (MPS).  [lnmanupoBanue
matepuanbhbix 3anacoB OJIN). Craructuueckoe ymnpasinenue 3anacamu (SIC).
[InanupoBanne mnpousBoAcTBeHHBIX MomqHocTel (CRP). IlmanupoBanue
npousBojicTBeHHBIX pecypcoB (MRPII). Ymnpasienue pecypcamu mpennpusitus
(ERP). OcHoBHble ¢yHkiuu koMmmbioTrepHbix MRPII cuctem: perucrpanus
JAHHBIX 00 W3ENUAX, TUITAHUPOBAHUE JEATEIHLHOCTH, YIIPABICHHUE OMEePAIUsIMH,
oOcny)KMBaHHWE KIMEHTOB, ympapieHue ¢uHaHcamMu u ydeT. OOO0OIICHHBIN
anroput™ (QyHKIMOHUpOBaHUA KoMmmbioTepHbix MRPII cucrem: wucrounuku
JAHHBIX JJISl TUTAHUPOBAHUS U YIPABICHUSI TPOU3BOACTBEHHBIMH MPOLIECCAMH,

mpoucaypsbl INIAHUPOBAHUA W YHPABICHUA IMPOU3BOACTBCHHBIMU IIPOLCCCAMMU,



33,[[8}11/1 0 HaxO0XICHHH 3(1)(1)€KTI/IBHOCTI/I BHCAPCHUA CHCTCM YIIPpABJICHUA
IMPOU3BOACTBOM.

3.UccaenoBare/ibCKMd MPOEKT

HccnenoBarenbCKuid MPOEKT JOMDKEH COJEP)KaTh: THUTYJAbHBIA JIUCT;
OTJIaBJICHUE; BBEJCHUE; OCHOBHYIO YaCTh; 3aKIIOYEHHE; CITMCOK UCTIOJIB30BaHHbIX
HMCTOYHHUKOB; IPWIOKEHUS (ITPU HEOOXOIUMOCTH).

TUTynbHBIA JIUCT — TEPBBIA JIUCT MCCIENOBATENBLCKOTO TPOEKTA,
odopmiisieTcss B cOOTBETCTBUU C (opmoii (mpunoxkenue Ne 1 x IIporpamme
BCTYIUTEIBHBIX UCTIBITAHUN ).

PekoMeHyembIii 00beM cocTaBisieT He Oojee 35 crpanui] 0e3 yuera
IIPUIIOKECHUU.

HccnenoBarenbCKuii MPOEKT JOHKEH OTBEYaTh CICAYIOMIUM TPEOOBAHUSIM:

aBTOPCKasl CaMOCTOSITEIbHOCT;

MOJIHOTA UCCIICIOBAHMUS;

BHYTPEHHSISI JJOTHYECKas CBsI3b, OCIIEIOBATEIbHOCTD U3JI0KECHHUS,;

IPaMOTHOE U3JI0KEHUE Ha PYCCKOM JIMTEPATYPHOM SI3BIKE;

BBICOKMH TEOPETUUECKUN YPOBEHb.

Tpebosanus k 0opmreHUIO UCCTE008aMENLCKO20 NPOEKMA

HccnenoBarenbckuii mpoekT odopmiisieTcss Ha JMcTax Oenoro IBeTa
dbopmara A4 ¢ pazmepamu nosieit: ceepxy — 20 mm, cauzy — 20 MM, cripaBa — 15
MM, cieBa — 30 mm. [lpudt Times New Roman, kerens (mpudrt) —14, depes
MOJITOpa UHTEpBAJa.

TekcT nccnenoBaTebCKOro MPOeKTa CIEAYEeT IeyaTaTh Ha OIHOW CTOPOHE,
BET MIpuTa YepHBIA, BHIPAaBHUBAHUE T10 MIUPUHE.

OO0BeM HCCIIenOBaTENLCKOTO MPOEKTa JOKEH COCTaBIATh He Oonee 35
CTpaHMI] HAEYaTAaHHOTO TEKCTA.

3ammra HMCCIeNOBaTEbCKOTO TMPOEKTa MPOBOIAUTCS DK3aMEHAIIMOHHOMN
KOMHCCHEH IO IporpaMMaM ITOATOTOBKH HAyYHBIX M HAyYHO-ITEJAarOTHYeCKUX
KaJpoB B aCIHUpPaHType, MO HAyYHOW CHEIHaTbHOCTH (Jajiee — KOMHUCCHS)
COTJIACHO YTBEPKICHHOMY PAaCTHCAHUIO.

[Iporemypa 3amuThl UCCIETOBATEIHCKOTO MPOEKTA BKIIOYAET B CEOS:

— JIOKJIaJT TIOCTYTAoIIero (mpeaycMarpruBaercs He Oonee 8 MUHYT Ha



JTOKJIa);

- BOIIPOCHI YJICHOB KOMMCCHHU II0 HCCIIEOBATECIIbCKOMY IPOEKTY M
JOKJIay MOCTYIMAoEero (pu OTBETax Ha BOMPOCHI MOCTYMAOIUNA UMEET IPaBO
M0JIb30BaThCS UCCIIEI0BATEILCKUM ITPOEKTOM ).

Jloknan MODKeH BKIOYaTh B ceOsl: 0OOOCHOBAaHHME HM30pPaHHON TEMBI,
OTNMCAaHMUE IeJIM U 3a7ad HCCIEA0BATEIBCKOTO TMPOEKTa; OOBEKT M MpPEaMeT
UCCIICZIOBAHUSA;, KpPYI paccMaTpuBaeMbIX MPOOJIEM MU METOAbl HX pelIeHuUs,;
pe3ysibTaThl aHAIW3a MPAKTUYECKOTO Marepualia U HUX HMHTEPHpPETaIulo;
KOHKPETHbBIE PEKOMEH/IAIINH 110 COBEPIIICHCTBOBAHUIO pa3padaTbiBaeMoi TeMbI. B
3aKJIIOYMTEILHOM YacTH JIOKJIaJa OTpakaeTcsi 3HAYMMOCTh ITOJTYyYEHHBIX
PEe3YJIBTaTOB U JAIOTCS OOIINE BHIBOIBI.

[Tocne BBICTYIJICHUS aBTOP HCCJIENOBATEIBCKOIO IMPOEKTAa OTBEYAECT Ha
BOIPOCHI YJICHOB KOMUCCHH.

Komuccust npu omnpeneneHun pesylibTarta 3alluThl UCCIEA0BATEIbCKOTO
MPOEKTa MPUHUMAET BO BHUMAHUE:

- aKTyaJlbHOCTb W  MEPCHEKTUBHOCTH TEMbI JUIsi  OyAyIlIero
JMCCEPTALIMOHHOTO UCCIIEIOBAHUS;

— Co/iep)KaHWE MCCIIE0BATENIbCKOTO MPOEKTa, €ro 3aluTy, BKII0Yas
JTIOKJIaJl, OTBETHI HA BOMPOCHI YJICHOB KOMUCCHH.

Ha ocHOBaHNH PTOr0 KOMHUCCHS BEICTABIISIET OLICHKH.

NccnenoBaTenbCKU MPOEKT BBITIOIHSIETCS HA PYCCKOM SI3bIKE.

HccnenoBaTeIbCKUil MPOEKT JOJDKEH OBITh BBIMOJIHEH IO TEMATUKE

Hay4YHOU CIIEIMAIbHOCTHU € yKa3aHUeM (akyiabTeTa U JenaprameHTa (kadeaps).

Jenaprament (kageapa) IIpoduab Hay4YHOMH ClIEHATBHOCTH

JlenapT AMCHT aHaJIn3a JaHHBIX 1 MaTeMaTI/IIIeCKI/Ie, CTaTUCTHUYCCKU

MAIIMHHOTO 00y4CHHs MHCTPYMEHTAJIbHBIE METOIBI B DKOHOMUKE

u




4.  YueOHO-MeTOIHYECKOE H MH(pOPMAIIHOHHOE 00ecTIeYeHne

HopmaruBHbIE aKThI

1. Tpaxnanckuii Kogexe Poccuiickoit @enepanun (acts yerBepras) JI'Y 30-
@3 ot
18.12.2006 r. (B penakiiuu mocaeayoIux 3aKOHOB).

2. 3axon Poccuiickoit @eneparuu «O rocymapcTBeHHOM TaiiHe» .N2 5485-1 ot
21.07.1993 r. (B peakuu Mocieayonux 3aKOHOB).

3. ®enepanbublii 3akoH Poccutickoit @enepanuym KOMMEPUYECKON TallHE» OT
29.07.2004 r. N2 98-®3 (B penakiyu Mocaeayonux 3aKOHOB).

4. ®enepanbubiii  3akoH  Poccuiickoir  ®enepanuu  uHbOpManuu,
UH(GOPMAIIMOHHBIX TEXHOJIOTHSIX W O 3amure WHGOpMaluu» OT
27.07.2006 r. N9 149-®3 (B penakiiuu noCIeAYIOMINX 3aKOHOB).

5. ®enepanbubiii 3akoH Poccuiickoit  ®enepanyun «O0  3IEKTPOHHOU
uupposoit mogmnucu» ot 10.01.2002 r N2 1-®3 (B pemakuuu
MOCIIEAYIOITUX 3aKOHOB).
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A.A.CsemnnkoBa. Mocksa: Jlanp, 2013.

12.ConmoBbeB B. 1. AHanu3 naHHBIX B DKOHOMHKE. Teopus BEPOSATHOCTEN U
npukiaaHas craructuka B Microsoft Excel : yue6nuk / B. 1. ConoBses. -
Mocxksa: KHOPVYC, 2019.

13.AtiBazsH  C. A. DOxoHomMeTpuka — 2 [DJEKTPOHHBIA pecypc]:
IPOABUHYTHIA KypC C MPUIIOKEHUSIMU B (prHAHCAX: Yy4eOHUK. — MocCKBa:
Marwuctp, 2014. — Pexum JIOCTyMa:
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14.beiBiieB B.A. DxoHomeTpuka. — M.: @uHaHCHI U cTatucTuka, 2008
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16.J1a6¢ckep JLI., babemko JI.O. UrpoBbie MeTOBI B YIIPaBICHUN SKOHOMHUKON U
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21. Mynen 3. Teopust urp ¢ npuMepamMu U3 MaTeMaTHYE€CKOM SKOHOMUKH. M.:
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22. AxuHMH # JIp. MareMaTu4yecKkrue U MHCTPYMEHTAJIbHbBIE METOABI SKOHOMUKH.
N3parensctBo: KHOPYC , 2012,

23. BopkyeB b.JI.,, KonmnuecTBeHHbIE METOABI MCCICAOBAHUS B MHUKPO H
MakposkoHomuke. M3narenscto: TEWC , 2010.

24. bepexnas E.B., bepexnoit B.M. Maremaruueckue METOJbI B
MOJICJIMPOBAHUM YKOHOMUUYECKUX CUCTEeM. — 2-€ U3J., epepad. u aom. M.:
@uHAHCHI U CTATUCTHKA,
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25. BacuibeBa JI.H. MonenupoBaHHE€ MUKPOSKOHOMHUYECKHX IIPOLIECCOB U
cucrtem, — M.: U3narensctBo: KHoPyc , 2012.

26. MoaenupoBaHUEe CHUCTEM U TMPOIECCOB : YYEOHUK MJIA aKaJeMHUYECKOTO
Oakanmapuara / B. H. Bonkosa [u 1p.] ; mox pen. B. H. Bonkosoii, B. H.
Kozmnoga.

Mockaa: FOpaiit, 2015.

27. T'opbenko A.O. MudpopManroHHbIe cucTeMBbI B 9KOHOMUKE. M., BUHOM.
JlaGoparopus 3Hanui, 2015.

28. KorautuBHas OusHec-aHanmuTuka: YueOnuk / [lom Hayd. pem. a-pa TexH.
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30. JIutBuna E. M., [lertsapeB A. B., IIsatkoBckuii C. E. u np. ®opmanuzanus u
MOJICJIMPOBaHNE OM3HEC-IPOLIECCOB (CTPYKTYpPHBIN moaxon). M3marenscTBo:
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31 Caak A.D., ITaxomoB E.B., TumnsikoB B.H. MndopmalinoHHbIe TEXHOIOTHH

ynpasieHus: Yuebuuk ams By3oB. — CII6. : [Turtep, 2013.



S. Ilpumepsbl 3agaHUM

3ananue 1. BeiOepute npaBuiibHbIE BAPUAHTHI OTBETA.
Bormpoc: SCM — 310 cuctema s
BapuanTts! oTBETOB:
- JUISL YIIpaBJI€HUS B3aUMOJEHCTBUEM C KIIMEHTaMHU
- IPUIIOKEHUS JIJIs1 YIIPABICHUS LIEMOYKaMH ITOCTAaBOK
- IPUIIOKEHUS ISl YIIPABIECHUS ONEpalusIMU U ITPOU3BOACTBOM
- JUIL  aBTOMATU3allMy OW3HEC-IPOLIECCOB M MPOLIECCOB  YIPABICHUS
JaHHBIMM, HauMHasg C KOHIENTYaJbHOTO IUIAHMPOBAHMUS U  3aKaHYMBAs

IMPOU3BOACTBOM H3ACIINA

3ananue 2. BeiOepure npaBuiibHbIE BAPUAHTHI OTBETA.

Bormpoc: [TonHblil K HCHoAb30BaHuA TexHojoruid Data Mining

BapuanTts!l oTBETOB:

- MIOCTAaHOBKA 3a/1a4M, WCCJICIOBAHHUE AaHHBIX, TMOATOTOBKA JAHHBIX IS
aHanM3a, aHaJIN3 TaHHBIX, HHTEPIPETAIUs PE3YJIbTaTOB.

- pa3paboTKa cTpaTeruu, MIaHUPOBAaHUE, MOHUTOPUHT U KOHTPOJIb, aHAJIN3.
- aHau3, IUIAHUPOBaHUE, pa3padOTKa, BHEAPEHUE.

- paspabotka crpareruud, GOPMUPOBAHWUE HMHHUIIMATHB, BBHIOOp W
YCOBEPILIEHCTBOBaHNE OM3HEC-TIPOLIECCOB.

- MJIaHUPOBaHUE, JEHCTBUE, IPOBEPKA, KOPPEKTUPOBKA

3ananue 3. Beibepute npaBuiibHbIE BAPUAHTHI OTBETA.

Bormpoc: OkoHOMeTpruYecKast MOAEIb SKOHOMUYECKON CUCTEMBI OTPaKaeT
BapuaHTbI OTBETOB:

- JUHAMUKY U3MEHEHHS KaKOTO-TM0O0 SKOHOMUYECKOTO MOKa3aTes.

- B3aMMOCBS3b KOJIMUECTBEHHBIX XapaKTEPUCTUK SIKOHOMHUECKOTO 0OBEKTA.

- HN3MCHCHUC ITpoIccca BO BpCMCHMU.



- TCMIIbI POCTA U MPUPOCTA SIKOHOMHUUYCCKOT'O ABJICHUA.

3ananue 4. Beibepute npaBuiibHbIC BAPUAHTHI OTBETA.
Bompoc: Kiaccuueckuit  MeTtonm  HaxXoXIEHUST OLEHOK KO3 (UIIMEHTOB
PETPECCUOHHON MOJETN

BapI/IaHTBI OTBCTOB:

MeTon HauMeHbnx kBaaparoB (MKK)
- METOJT JIMHEapU3aIuu

- MeTto AuddhepeHITUPOBaHUS

- MOCTPOEHHE TPEHA

- METO]l MOMEHTOB

- MCTOA MaKCHUMYyMa HpaBIIOHOI[O6I/IH

3ananue 5. Beibepute npaBuiibHbIC BAPUAHTHI OTBETA.

Bomnpoc: Cny4aitHble BO3MYIIEHHUS MOAEIN TOMOCKEAACTUYHBI, KOTIa
BapuaHTBI OTBETOB:

- JUCIIEPCHSI OCTATKOB MOJIEIH SIBJISIETCS KOHCTAHTOM

- paBeH HYI0 KO PUIIMEHT eTepMUHALIMN MOJIeTN

- K03 UITMEHTHI MOEIIN HEKOPPETHUPOBAHBI

- paBeH eauHuIEe KOG UITMEHT JETEPMUHALIUA MOJCITN

3amanne 6. BpiObepute mnpaBmibHBIE BapuaHThl OoTBeTa. Bompoc: K Bumgam
MMUTALIMOHHBIX METOJ0B OTHOCATCS

BapuaHTbI OTBETOB:

- JMCKPETHO-COOBITHITHBIC METO/THI;

- Meton MonTe-Kapio

- KOPPEJSIUUOHHBIE METO/IBI,

- pErpECCUOHHBIE METOIBIL;

- AUHAMHWYCCKOC IIpOrpaMMHUpPOBaHHC.



3ananue 7. Pemure 3apaqy
B marpuuHO# Urpe AByX UTPOKOB ¢ HaOopaMu YUCTHIX cTpateruit (Al, A2, A3)
u (B1,

B2, B3) ykaxxute cutyanuu, paBHOBeCHbIE 110 Harry

Bl B2 B3 Bl B2 B3
Al 2 3 [ 5 Al 3] 3]
A2 | 4 2 | 3 A2 1 | s 3
A3 [ 1 4 | 6 A3 |1 | 4 [ 2

BapI/IaHTBI OTBCTOB:

(A2, B2), (A3, B2), (Al, B3), (A3, B3).
(A2, B3)

(A3, B2)

(A3, B3), (A3, B2).

3aganue 8. Pemure 3amauy
B Marpu4HOl Urpe IByX UTPOKOB ¢ HA0Opamu 4ucThIX cTpareruid (Al, A2, A3)
u (B1,

B2, B3) ykaxxurte cutyauuu, onTumaibHeie o [lapero

Bl B2 B3 Bl B2 B3
Al 2 3 5 Al 3 3 3
A2 4 2 3 A2 1 5 3
A3 1 4 6 A3 1 4 2

BapuanTtsl oTBETOB



- (A2, B2), (A3, B2), (A3, B3), (A3, B3),
- (A2,B3)
- (A2,B2)
- (Al,B2),(A3,B2), (Al, B3), (A3, B3),

3aganue 9. Ykaxxute MaTpUIly HHIIUJICHTHOCTH Tpada:

BapI/IaHTI)I OTBCTOB:

1 110
B=|0 1 0 1

0 0 1 1

1 1 10
B=|1 1 0 1

0 0 1 1

1 1 0 0
B={1 0 1 1

8 1 I 1

1 -1 1 0
B=|-1 1 0 1

0 0 -1 -1

3amanune 10.

3agaya TMHEWHOTO MPOTPAMMUPOBAHUS HA MAKCUMYM UMEET PEILICHHUS, €CITU
BapuaHTbl OTBETOB
- MHOXKECTBO JIOIMYCTUMBIX IIJITAHOB HE IyCTO, a IieneBas (YHKIUS HE

OorpaHu4eHa CBEpXy



- MHOXKECTBO JIOIYCTUMBIX IIJJAHOB HE IIyCTO, a ILeneBas (QYHKIU
OrpaHUYeHa CBEPXY

- MHOYKECTBO JJOIYCTUMBIX IIJIAHOB SIBJISIETCS IIYCTHIM

- MHOKECTBO JIOIYCTUMBIX IUIAHOB ITyCTO, a LieJeBast (YHKIIUs OrpaHuYeHa

CBEpXY

3ananue 11. Beibepute npaBuibHbIC BApUAHTHI OTBETA.

Pemenue 3agaun METOOM TMHAMHYECKOTO MPOrPaMMHUPOBAaHUS Ha HEKOTOPOM
11are Ipyv NPOU3BOJIBHOM COCTOSIHUM MOCJIE MPEABIAYIIUX [IaroB JaeT
BapuaHTbl OTBETOB:

- ONTHUMAJIBHOE YIPABJICHUE HA JAHHOM LIare

- YCIIOBHO-ONTUMAJIBHOE YIIPABJICHUE HA JAHHOM IlIare

- MOCJIEI0BATENIbHOCTh YCIOBHO-ONTUMAIbHBIX

yIIpPaBICHUH

- pelIeHHe 3a7a4u

3ananue 12. BoiGepurte npaBUiibHbIN BApUAHT OTBETA.

[locTpouTh NOBEPUTENBHBIM WHTEPBAJ, B KOTOPOM C BepOATHOCTBIO 0,9876
3aKJII0YeHa TeHEepalibHasl CPEIHssl, €CJIU M0 pe3ylbTaTaM MOBTOPHOM BBIOOPKU
o0bema 100 momyuena BeIGOpounas cpeguss x =100 u gucnepcus o> = 64.
BapuaHnTsl OTBETOB:

- (90; 110)

- (95; 105)

- (93; 103)

- (98; 102)

3amanue 13.
BreiOeputre mpaBWIIbHBIE BapUaHTBI  OTBETA, CTOXAaCTHUYECKash MaTpuila

MApKOBCKOM LIETIH



02 06 0 02
02 01 04 03
02 02 03 03

0 0 05 05

BepoaTHOCTB nepexoqa U3 4€TBEPTOTO COCTOSHUS BO BTOPOE 3a 3 mara
BapuanTts! 0TBETOB:

- 0,5

- 0,35

- 0

- 0,15

3ananue 14. Boibepute npaBuibHble BapuaHThl oTBeTa. CiryyaiiHasi BeJIMYUHA,
ABJISIFOIIASACS CYMMOM MATH CITyYalHBIX HE3aBUCUMBIX BEJIMYHMH, HMEIOIINX
[I0KA3aTeJIbHOE PACIPEIEICHUE C OAHUM ITapaMETPOM, UMEET

BapuanTs! oTBETOB.*

- HOPMAJILHOE PACIIPEACIICHUAE

- II0KA3aTeJIbHOE PACIIPEIEIICHHE

- JIOT-HOPMAJIbHOE pacIpenesICeHue

- raMmMa-pacrpeiesicHue

3ananue 15. [IpuBenex rpad coCTOSHUM CUCTEMBI MACCOBOTO 00CITY>KMBaHMUS.
OrnpenenuTte cpeHEe YUCIIO OTKIOHEHHBIX 3asBOK 32 MEPUOJ, €CIIH
WHTEHCUBHOCTbH MOJYyYECHUS 3asBOK (S; -> S;) paBHa 2 en/mepuo,
WHTEHCUBHOCTh HACTYTJICHUS] MOMEHTOB OKOHYaHUSI 0O0CTYKUBaHUS 3asBKH (S,

->§)) 3 en/nepuo.
S»

Si
BapuaHTbI OTBETOB:
- 4/5
- 4



. 5/4

3amanue 16.
[TpousBoacTBeHHAsE (DYHKIIUS HIMEET BUT
X =3 KO.S LO.B
X- BBITYCK, L - Tpyx, K- octansHbIe pecypcbl
ONacTUYHOCTH BBITYCKA IO OTHOIIECHHUIO K U3BMEHEHHIO 3aTpaT PECYpCOB paBHA

BapI/IaHTI)I OTBCTOB.

3amanne 17. MHoxecTBO 3(PGEKTUBHBIX pacHpelesIiCHU  BBIMTPHIIIA,
YCTOMYMBBIX K OTKJIOHEHUSIM JIF0OOM KOATUIIMUA UTPOKOB

BapuaHTbI OTBETOB:

- MHOkecTBO [Tapeto

- C-sapo

- MHOKECTBO COCTOSIHUM PaBHOBECHBIX M0 Hamy

- 3¢ (PEeKTHBHOE MHOXKECTBO

3amanne 18. OOnmacTh MPOTPAMMHBIX MPOJAYKTOB, NpPEIHA3HAYECHHBIX IS
yAyUIIeHUS Au3aiiHa HHOOPMAIIMOHHBIX CUCTEM ATO

BapuaHTbI OTBETOB:

- MRPII

- cuctema npunstus pemenuit (CI'TP).



- texuonorus WorkFlow

- Metonxomornas UML

3amanue 19. ERP cucrema- 310

BapuaHTbl OTBETOB:

- OpraHu3allMOHHAs CTpaTerusi WHTErpalluyd IPOM3BOJACTBA W OIEpalHid,
VOpaBJICHUs] TPYAOBBIMH  pecypcamMu, (UHAHCOBOTO MEHEIKMEHTa W
yIpaBJEHUsI aKTUBAMH, OPUEHTUPOBaHHAS HA HEMPEPHIBHYIO OATAHCUPOBKY U
ONTHUMM3AIMIO PECYPCOB MPEANPUITUS

- OMpENICNICHUE KOJIMYECTBEHHBIX ITOKA3aTeJIe KaXJOro BBIITYCKAEMOIO
U3JICNMS B IPUBSI3KE K BPEMEHHBIM OTPE3KaM IUIAHUPOBAHUS B MPEeiIax BCEro
CpOKa IUIAaHUPOBAHUS

- KOMIIBIOTEpHAs CUCTEMA, PEIIaloIast 3a/1a4u NPeIPUsTHS

- BCC IMIPUBCACHHLBIC OIIPCACIICHUA BCPHBI

3ananue 20. lunaMuka pa3Butus GUHAHCOBO-DKOHOMHYECKOW CHCTEMBbI MOXKET
OBITH TpecTaBIeHa B BUE MU PepeHIINaTbHOTO YPaBHEHHUS MIEPBOTO MOPSIKA

y' (t)=1,7-y(t), ¢ HavanbHbA ycrmoBueM y(0)=1,5. 3nauenue ¢ynkiuu y(t) B

MOMEHT BPEMEHH, paBHbIN 5/n2 paBHO ... OTBET OKPYIIIUTH J0 IECSTHIX.



5. OuneHka pe3yJibTaTOB CAa4¥ BCTYNUTEIbHBIX HCIBITAHU I

BerynuTenbHoOe HcnbITaHuE OolleHUBaeTcs u3 pacuera 100 6amios:

1.
2.

KOMITIBIOTCPHOC TCCTUPOBAHHUC — IO 50 6aJ'IJ'IOB;

3alliuTa UCCIICAOBATCIIbCKOTO IIPOCKTA OLICHUBACTCA 10 50 6annoB n

PE3YybTaThl 3alIUTHI 3aHOCATCA B BEAOMOCTD 3aCC/IaHNA KOMHUCCHUU.

B cityyae BO3HMKHOBEHUS CIIOPHOM CUTYallMU IIPU PABHOM YHCJIE TOJIOCOB

Ipece1aTeNbCTBYIONINN 00J1a1aeT MPAaBOM PEIIAIOIIEro royioca.

OO0y

¢C BPCMA  BBIIIOJHCHHUA

KOMIIBOTCPHOT'O

TCCTUPOBAHHUA

I10

BCTYIIUTCIbHOMY HCIIBITAHHUIO COCTABJIACT 90 MHHYT. KonmuecTBo BOIIPOCOB B

tecte — 25. Kaxaplii npaBUIbHBIA OTBET OLIEHUBAETCS B 2 Oaia.

BpeMms cobecenoBaHus 1O UCCIEI0BATEICKOMY MTPOEKTY COCTaBIsAET 15-

20 MUHYT.
Kpurepuu onieHuBaHus MCCJIEI0BATEIbCKOIO MPOEKTA
Conepxanue 3amnmTa ucciae0BaTeIbCKOro
Kpurepun AP H . Hroro
HCCIIEIOBATENbCKOTO MTPOEKTA MPOEKTa
bamner | mo 30: 1o 20: 50

- aKTYaJIbHOCTh TEMBI JIJIs
TEOPUU U NpakTUKu (10 3);
- OTpaXEHUE CTETICHU
pa3pabOTaHHOCTU TeMBbI (70
5);

- JIOTUYHOCTh U3JI0KCHUS
OCHOBHBIX BOMIPOCOB (110 3);
- HAUJIMYUE TUCKYCCUOHHBIX
BOMPOCOB (710 6);

- HaJTn4Imue
apryMEHTUPOBAHHOW TOUKHU
3peHus aBropa (10 6);

- IOJTHOTA PACKPBITUS TEMBI
(m07)

- OPUTHUHAJIBLHOCTh U Hay4YHas
000CHOBaHHOCTH ITOCTAaHOBKH
poOJIeMbl U TUTIOTE3bI
MPEIOIaraéMoi TEMbI
uccnenoBanus (110 10);

- 3HAaHUE aKTyaJIbHBIX
HAyYHBIX KOHIICTIITUH 110
TeMaTHUKe UCCIIeA0BaHus (10
5);

- yMeHue MpoeCCHOHATIBHO
IPaMOTHO U 0OOCHOBAHO
PACKpBITh aBTOPCKYIO
HAYYHYIO TTO3UIIHIO U
IPEIOKEHHS TI0 TEME
uccienoBanus (J10 5)




[Tpunoxenne Ne 1
K [Iporpamme
O®OPMA
TUTYJbHOI0 JIUCTA UCCJIEA0BATEILCKOTO MPOEKTA

denepanbHOE TOCYIAPCTBEHHOE 00pa30BaTeIbHOE OIOMKETHOE YUPESKICHUE
BhICIIEro 00pa3oBanus «PUHAHCOBBIN yHUBepcUTET pu [IpaBuTenbCTBE
Poccuiickon ®denepanum»

HccnenoBaTenbCKuid MPOEKT
Ha TEMY « »

(Hazeanue memot)

Hay‘-IHaH CIICOIMAJIBHOCTD

(wugp) (HaumeHnosanue)

Bremmoaaun:
d.1N.0.

(nuuHas noonucy)

MockBa —202
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