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PA3JIEJI I. TEOPETUYECKHWE OCHOBbBI CIIEHHUAJIBHOCTHU

1.1. MoaeanpoBaHue KaK MeTO HAYYHOT0 MO3HAHMS

[lonsiTuss Momenu MW MOJEIMPOBAHMS. ODJIEMEHTBHI M 3Tallbl Mpolecca
MojenupoBaHusi. Buasl MopenupoBaHus. (OCOOEHHOCTH MaTEMaTUYECKOTO
MOJICIUPOBAHUSI YKOHOMUYECKUX OOBEKTOB.

[Tpon3BOACTBEHHO-TEXHOJIOTUUYECKUN U COLIMAIIbHO-?)KOHOMUYECKUN YpOBHU
HYKOHOMHUKO-MATEMaTHIECKOTO MojeinrpoBannus. OCOOCHHOCTH SKOHOMHUYECKHX
HaOmoaeHN u m3Meperuit. CiiyqaifHOCTh W HEOMPEEICHHOCTh B 3KOHOMHKO-
MaTEMATHYECKOM MOAennpoBaHuu. [IpoBepka afieKkBaTHOCTH MOJETIEH.

1.2. Pa3BuTHE MaTeMATHYECKHUX METOI0B IKOHOMUYECKHUX HCCIIeT0BAHUIM

Oxonomuueckas tabnuna @. Kens. CxeMbl paclIMpeHHOT0 BOCIIPOU3BOJICTBA
K. Mapkca. MaremaTnyeckass IIKOJA MOJATIKOHOMHUHU. (CTaTUCTHYECKOE
HaIlpaBJICHUE.

1.3. OcHOBBI MATEMATHYECKOI'0 AHAJIN3A

Omnpenenenue, cBolicTBa BekTopa. Onepanun Hajx BekTopamu. CkaiaspHOE U
BEKTOpPHOE Tpou3BefeHUe. JIuHelHas 3aBUCUMOCTh, 0a3UC W pPaHT CHUCTEMBI
BEeKTOpOB. KoopauHaTel BEKTOpA.

Onpenenenne Marpunbl. TpaHCIIOHMPOBAaHHE W YMHOKEHME MaTpul. PaHr
Matpuipl. OOpamenue marpul. OnpenenuTenb KBaApaTHOM MAaTpULBl U €ro
cBoiicTBa. COOCTBEHHBIE YMCIIA U COOCTBEHHBIE BEKTOPBI MATPHUIIBI.

OpHOpOIHBIE CHCTEMbl JIMHEWHBIX anredpandeckux ypaBHeHHU. CucTtembl
anredpanyeckuxX ypaBHEHHI B 3a/laye MPOTHO3a BbINYCKa MPOAYKIIMH, B MOJEIU
JleoHTHhEBAa MHOTOOTPACIEBOM YKOHOMHUKH U B IMHEWHOW MOJIEIN TOPTOBIIN.

MHo>xecTBa 1 onepaiuu Haja HUMH. [Ipenesn nociaenoBaTeabHOCTH.

1.4. DieMeHThl PYHKIMOHAJBLHOIO aHAJIN3A

Oyukiuu onHolt mepemeHHou. Ilpexmen dynkuun. beckoHeuHo wmasbie
¢bynkuuu. HenpepwsiBHOCTh  GyHKIMH. CroxkHas U oOpaTHas (PYHKIIUU.
Hubdepennmansuoe wucyuciaeHrue QYHKIUU OJHOW TEPEMEHHOW, (PYHKIUU
HECKOJBKHUX MEPEMEHHBIX. DKCTPEMYMBbI (QyHKITUH.

Heonpenenenusli 1 onpeaecneHHbld uHTerpai. IlpaBuna HMHTErpUpOBaHUS.
DKOHOMHUYECKUE MPUIIOKEHUS UHTETPATLHOTO UCYUCIICHHUS.

Psaapl ¢ HeoTpuuarenbHbiMU uieHamMu. CxonumocTs psanoB. Psaa Teinopa u
Maknopena. Psaaet ®@ypwe. Ilpenen, HenpepblBHOCTH W AuddepeHImpoBaHuE
(GYHKIIUN HECKOIBKUX MEPEMEHHBIX. IKCTpeMyMbl. HeoOX0ouMble U 10CTaTOYHBIC
yCcloBUsL 3KcTpemyMma  (yHKiuidi. MeToa  HeOoNpeneNeHHBIX  MHOXKHUTENEH
Jlarpanxa. [TpuObUTH OT IPOM3BOACTBA TOBAPOB PA3HBIX BUIIOB.

OObikHOBeHHBIE  nuddepeHmanpapie  ypaBHeHusa. [uddepennmanbabie
ypaBHeHUs1 1-ro mopsaka. Meroaer pemenus. JuddepeHnuanbabie ypaBHEHUS
BBICIIINX TOPSAAKOB. /uddepennmanbapie ypaBHEHNUS B MOJCISIX YKOHOMHYECKOU
JUHAMUKUA. Mojenb €CTECTBEHHOrO pOCTa BBINMyCKa. J(MHaMuueckas MOJAENb



Keiinca. Cuctembl nuHelHBIX nud@epeHnanbHbIX ypaBHEHUNW 1-ro mopsaka.
3amaua Kommu.

Merpudeckue, JUHEHHbIE WU HOPMHUPOBAHHBIE IIPOCTPAHCTBA. OBKIIMIOBOE
npocTpaHcTBo.  ['mnpbeproBo  mpocTpaHcTBo.  JIMHeWHble — omepaTtopbl U
(YHKIIMOHAJIBI B TMHEWHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX.

1.5. OnTUMH3aNMOHHBIE METOABI PEIICHUsS] IKOHOMHMYECKHUX 32124

Knaccuueckast moctaHoBKa 3agauu onTUMHU3anuu. Ontumuzanus QyHKIHA.
OnTtumuzaius GyHKIIMOHAIOB.

Mertonpl CBeeHHSIT MHOTOKPUTEPHAIBHOM 3alaud K OJHOKPUTEPUAIBHOU.
Merton ycrynok. Metosl onpeneneHus: ypoBHs npeanoyTreHuid. CrnocoObl moucKa
MApETOBCKOTO0 MHOXeCTBa anbrepHaTtuB. CemmoBas Touka. YcioBue KyHa-
Takkepa.

JIBoiicTBeHHbIE 3ajauu onTUMH3anuu. OOmas uaes rpaJueHTHOro CIycKa
(mombema).  IlpomoprmoHaNbHBIM  TpagWeHTHBIM  MeTon.  IloaHOIIaroBwIH
IPAIMEHTHBIM  MeTox. MeTrox  CONpPsKEHHBIX — I'paaMeHTOB.  Brimykmias
onTtuMu3anusa. YcioBue BbIIYKJIOCTH. CyOrpaJiueHTHBI METOJ BBIITYKION
onTUMU3anuu. Metos pacTsKEeHUs POCTpaHCTBa. MeTo1 dJUITMIICOUI0B.

1.6. 3axaya JMHEIHOTO U HEJIUHEHHOT0 MPOrPAMMHPOBAHUS
O6miass mocTaHOBKa 3anaud. MeTroasl pelieHus 3adad  JMHEWHOro
IPOrpaMMHUpPOBaHus. J[BONCTBEHHOCTh B JINHEMHOM NPOTrPaMMHUPOBAHUM. 3aJayu
LEJIOYNCIIEHHOTO TIporpaMMupoBanus. [lapamerpruueckoe JHMHEHHOE 3a1adu
HEJIMHEWHOTO MPOrpaMMHPOBAHMS. BEITyKII0€ TPpOrpaMMHUpPOBaHUE.
[locTaHoBKa  3agauM  HENMHEMHOTO  MPOTPAMMHUPOBAHUS. Meron
HEOIIPEAECIEHHBIX MHOXKUTEEH Jlarpanxka. J[mHaMuueckoe nporpaMMUpOBaHHUE.

1.7. deMeHTbI MATEMATHYECKON CTATHCTUKH

JuckpeTHble ciy4daliHble BelW4yuHbl. CllydailHble BEJIMYMHBI U 3aKOH HX
pactpeneneHusa. YHUCIOBbIE XapaKTEPUCTUKU JUCKPETHBIX CIIy4aWHBIX BEJIMYMH.
Cucrema IByX CIlydaiHbIX BEJIMYHH.

HenpepbiBHblE  ciydailiHble  BelWuuHbl.  OCHOBHBIE  pacHpenereHUs
HENPEPBIBHBIX CIIYYaWHBIX BEJIUYMH. UHCIOBBIE XapPAKTEPUCTUKU HENPEPBIBHBIX
CIIy4alHbIX BEJIMYUH.

MHoOromepHsble Ciay4daiiHble BEJIMYMHBI M HMX YHUCJIOBBIE XapaKTEPUCTHKHU.
IToHATHA O Ccily4alHBIX ITpoLeccax.

Boibopk u ux tunbl. CTaTHUCTHYECKOE paClpeesieHHe BBIOOPKHU.
Omnupuueckas GyHKuus pacnpeneneHus. CTaTUCTUYECKHUE OLEHKH MapaMeTpoB
pacrpeneneHus. OMIMPUYECKUE MOMEHTBI, acUMMeETpusi U dkcuecc. OLeHKH
napaMmeTpoB. BeibopouHbie pacrpeneneHus.

VYpoens 3naunmoctu. [IpaBuno Heiimana-Ilupcona otbopa kputepueB s
npocThix runote3. Kpurepun 3naunmoctu. JloBepurensHas odnacts. HopmanbHoe
pacnpenenenue. Kpurepnii cornacus [upcona.

OcHOBbl  KOppenmsimuoHHOro  aHanu3a.  KoadduuueHT  Koppensuuu.
OyHKIMOHANIBHAS W CTATUCTUYECKas KOPPENslus 3aBUCUMOCTHU. BBIOOpOUHBIN



ko3p¢unueHtT  koppenauuud. KoppensuuoHHOe  OTHOIIEHHE Kak  Mepa
KOPPEISIUOHHON CBSI3U.

Perpeccun. JluneiiHasi perpeccust /Ui CUCTEMBI ABYX CIyYalHBIX BEJIHYUH.
OCHOBHBIE aCTIEKThl MHOKECTBEHHOU perpeccun. Henunelinas perpeccus. Meton
HaMMEHBIINX KBAJpPaTOB.

OxoHoMeTpuKa. OCHOBHBIE MOHATUS SKOHOMETPUUECKOTO MOJEIMPOBAHMUSL.
MareMaTHKO-CTATUCTUYECKUH  WHCTPYMEHTapuil  SKOHOMETPUKU.  AHaIU3
BPEMEHHBIX PSOB, KaK OJHA U3 OCHOBHBIX 33/1a4 IKOHOMETPUKH.

1.8. OcHOBHbBIE MM0J10KEHUS TEOPUH CHCTEM
Omnpenenenue cucrembl. CBoiicTBa cuctembl. Kiaccupukanms cuctem.
Mogenu »skoHoMuueckux cucreM. PopmynupoBka mpodiemsl. OnpexnencHue
ueneil. dopmupoBaHHE KpUTEpHUEB. [ eHepUpoBaHHE M BHIOOpP aIbTEPHATUB.
WuTepripeTaliuy U aHAJIW3 0KUJIaEMBIX PE3YJIbTaTOB.

1.9. IIpoexTupoBaHue HHPOPMALMOHHBIX CHCTEM

OKOHOMMYECKHE Tpolecchl M UX (OPMaIM30BaHHOE IIPE/ICTaBICHHUE.
VYopasinenue U ympasisiomue BozaedcTBus. OOmias MOCTAaHOBKA —3ajadu
ONTHUMAJIBHOTO YIIPABIICHHUS.

Uudpopmanus u npannele. Kiaccuueckoe ompeaeneHue uHGOpMaIuu.
HenpepoiBHast u auckpetHas wuHpopmanus. KoiaudecTBEHHbIE HW3MEPHUTENN
uHpopmaruu. Tumbl ©  CTPYKTypa D3JEMEHTapHbIX JaHHbIX. KauyecTBo
HKOHOMHUYECKON HMH(POPMALIUH.

Knaccuduxanuss u xkogupoBanue uHbopmanuu. CucTembl KiacCUPUKAIIIU
uHpopmaruu.  Cuctembl  KonupoBaHusi — uHpopmanuu. Knaccudukaropsl
HKOHOMHUYECKON HH(POPMALIMH.

Nudpopmanmonnsle cuctembl. CoctaB U CTpPyKTypa HH(DOpPMALMOHHON
cucteMbl. Bunbl obecnedeHuit uHPoOpManmoHHBIX cucTeM. Kiaccudukamms
UHOOPMAITMOHHBIX cUcTeM. JKH3HEHHBIM UK HHPOPMAIIMOHHON CHCTEMBI.
CocTtaB M cojlepkaHuE€ MPOEKTHBIX padOT Ha pa3iMyYHBIX dTanax >KU3HEHHOI'O
UKJIa. YTIpaBleHne IPOEKTUPOBAHNEM HH(POPMAILIMOHHBIX CUCTEM.

WuTennextyanbHble MHPOPMAIMOHHBIE CUCTeMbl. VICTOpus U HampaBiIeHHs
pPa3BUTHS UCKYCCTBEHHOI'O MHTEIIEKTa. MOJENu NpeAcTaBIeHUs 3HAHU.

Nudopmanmonnslii noreHuuan obmiectBa. MubopmanmoHHble U pecypchl.
NudopmanmonHas 53KOHOMHKA.

1.10. HeilipoHHble ceTn
Oyuknuu aktuBauuu. Kraccudukanus HelWpoHHbIX cereid. OOydyeHue
HEHpOHHBIX ceTed. Buay oOyuarommx aaropuTMOB M TpeOOBaHUs K oOydaromiei
BbIOOpKE. [loHsATHE O THOPUIIHBIX HEUPOHHBIX CETAX. [[OCTOMHCTBA M HEIOCTATKU
HEUPO-CETEBBIX  TEXHOJOTWM.  XapakTepUCTUKA  COBPEMEHHBIX  ITaKETOB
NPUKJIATHBIX IPOTPaMM IO CO3/IaHUIO U Pa0OTE ¢ HEHPOHHBIMU CETSIMH.



PA3JIEJI II. MATEMATUYECKHUE METOAbI DQKOHOMHWKH

2.1. IIporpammupoBaHue B IJIAHMPOBAHUU MOJAECJTUPOBAHUN
NPOU3BOACTBA

OnTtuMuzanus  BBIMYCKAa NOPOAYKIUU. J[BOMCTBEHHOCTh U YCIIOBUS
neHooOpa3zoBanus. JIuHelHass Tpou3BOACTBEHHAsT (PYyHKIUS U 3P(HEKTUBHOCTH
MCIIOJIb30BaHUs 3aM1aCOB B IPOU3BOJCTBE. DKBUBAJICHTHAS 3aMEHA PECYPCOB.

HenuneilHoe mnporpaMMHpOBaHHE B  MOJEJIMPOBAHMM  IPOU3BOJCTBA.
[TocTaHoBKa 3a7a4uu B 0OLIEM BHUJIE. Y CIOBHS ONTUMAIBHOCTH MEPBOTO U BTOPOTO
nopsaka. Teopema Kyna-Takkepa. Knaccudukanums 3amad  HETUHEHHOTO
IPOrpaMMUPOBAHMUS.

MopenupoBanue cdepsl norpedneHus. lloTpedurenbckue MTpeANOUYTCHUS.
Kpuble Oe3paznuuus. IlpenenbHas HopMa 3amenieHuss Osar. @OyHKOus
MOJIE3HOCTH U €€ cBoiicTBa. bromkeTHoe orpannyeHue. PaBHoBecue noTpedOuTes.
Peakuus mnoTtpeOutens Ha H3MEHEHHE LIEH W JAoxoja. YpaBHeHHe CIyLKOro.
Dddexte goxoma u 3ameHbl. Kimaccudukanus Omar. WMHauBHayadbHBIA |
PBIHOYHBIN cIpoc. DJacTUYHOCTh CHpoca MO IIEHaM U J0XOAY HOTpeOUTess.
[TocTpoenue pyHKIMH CTIpOCa MO OMBITHBIM JaHHBIM.

MopnenupoBaHue NPOU3BOJACTBEHHBIX IpoueccoB. PakTOpbl MPOU3BOJCTBA.
Heoxnaccruueckass nmpou3BojacTBeHHass (QyHKIUS U e€ cBoicTBa. [IpenenbHble u
CpelHHE TPOAYKTHl (PAKTOPOB MPOU3BOJCTBA. JIACTUYHOCTh BBINYCKa IIO
¢daktopam mnpousBonacTBa. M3okBaHThl. IlpenenbHble HOPMBI M 3JIACTUYHOCTD
3amenieHus (akTopoB MPOU3BOACTBA. (OCHOBHBIE BHUJIBI MPOU3BOJICTBEHHOU
(GyHKUMHU BbITycKa. PaBHOBECHE MPOU3BOIUTENS.

MopnenupoBaHue MPOU3BOACTBEHHBIX u3Aepkek. DyHKUMA 3aTpaT U €€
cBorcTBa. CBSI3b CpPENHUX M MPENENBbHBIX 3aTpar. OJACTUYHOCTh 3aTpar IIo
BbITycKy. DyHKIMS 3arpaT uisi OJHOPOJHOM TPOM3BOJICTBEHHON (GYHKIIUU
BBIITYCKA.

Monenu noBeneHus GUPMBI B yCIOBUSAX KOHKYpEeHIIUU. Mojenb moBeAeHUs
GupMbl B YCIOBHUSX COBEpLIEHHOW KOHKypeHuuu. lccrnenoBanue moxaenu B
3aBUCMMOCTH OT TIOKa3aTejid CTENEeHU OJHOPOJHOCTH IPOM3BOJCTBEHHOMN
byakuuu. Mogenn mnoBeneHuss GUPMBI B YCIOBHSIX — HECOBEPIICHHOM
KOHKypeHUMU. MoHomonuss 1 MOHONCOHMS. KOHKypeHIMsi cpeld HEMHOIHX.
Onurononusa. Monenu ayoronuu.

2.2. JKOHOMHYECKHE MOIEJIH

Mopnens 001iero »KOHOMHYECKOro paBHOBecus Bambpaca. Crneuumduxanus
monenu. CocTaBieHUME WM PELIEHUWE CHUCTEMBI ypaBHEHUN Mojenu. DyHKuus
M30BITOYHOTO  crpoca. 3akoH Bambpaca. Cucrema paBHOBECHBIX IICH.
OnTtumansHocTh 1O [lapeto paBHOBecusi Bambpaca. @yHKIus OOIIECTBEHHOTO
0J1arOCOCTOSTHUSI.

Mopnenp 0o0IEro 3KOHOMHYECKOTO PAaBHOBECHS B JIOJITOCPOYHOM IEPHOJIE.
daxTopbl BaJIOBOro HauuoHainbHoro npoaykra (BHII) u ero mpeacrasienue npu
MOMOIIH MTPOU3BOJICTBEHHON (DYHKIIMN MAaKPOIKOHOMHUYECKOTO aHAIN3A.



Pacnpenenenne BHII no ¢akropam npousBoactBa. OyHKIMS MOTPEOICHHUS.
NuBectunivionnas  pyuknus.  CtpykrypHas  ¢dopma  Mojend  OOIIero
PKOHOMHMYECKOTO PABHOBECHS B JIOJITOCPOYHOM Iiepuoze. PaBHOBecue M CTaBKa
npoueHTa. OJHOCEKTOpHAs MOJENb SKOHOMUYECKON quHaMuKH CoJloy.

[Ipennoxkenne TOBapOB W MPOU3BOACTBEHHas  (PyHkius. DyHKIUA
NOoTpeOdeHUsT U TOXKJIECTBO HAIIMOHAIBHBIX CYETOB. YCTOWYMBBIA YpPOBEHBb
donnoBoopyxkEHHOCTH. DOHAOBOOPYKEHHOCTH. CTalMOHApHAsT TPAECKTOPHSI.
YpoBeHb (HOHAOBOOPYKEHHOCTH M «30JI0TOE» MPABUIIO. YCTOWYUBEIN ypOBEHb
IpU pOCTE HACEIEHUS. YCTOWYMBBIA YpOBEHb (POHIOBOOPYKEHHOCTH MpHU
TEXHOJIOTUYECKOM MPOTrpecce.

Cratudeckas MoJenb MexoTrpacieBoro Oananca. Koa@uimeHTs mpsaMbIx
MaTepUaIbHBIX 3aTpaT. JlocTaTouyHOe yCIOBHME NPOAYKTHBHOCTHM MATPHIIBI
KO3((PUIIMEHTOB NPAMBIX MaTEpHAIBbHBIX 3aTpar. CTpykTypHas (opma JIMHEHHOU
Mozenn  OajaHca  MEXOTPAacleBBIX  MaTe€pUAIbHO-BEIIECTBEHHBIX  CBS3EH.
[TpuBenénnas (PpyHKUMOHAIBbHASA) opMa CTATUYECKOW MOJEIH MEXOTPACIEBOTO
Oanmanca. MynpTumnukatop JleonteeBa (MaTpuna Ko3(pQUIMEHTOB MOJIHBIX
MaTepuaabHbIX 3aTpar). Koadduuuentsl npsMbIx 3atpat Tpyaa. bananc TpynoBbix
pecypcoB. Craruueckas MOJAEIb MEXOTpAcIeBOro OanaHca, pacIIUpeHHas
O0amancom Ttpyna. Koadbdummentsl nomaHbeix 3arpar Tpyaa. KosadduumeHTs
donnoémkoctn otpacieil. bamaHC OCHOBHBIX TPOU3BOACTBEHHBIX (HOHIOB.
Cratuueckass MoOJENb MEXKOTpacieBoro OajlaHca, pacUIMpeHHas OallaHCcOM
OCHOBHBIX MPOU3BOJICTBEHHBIX (POH]IOB.

JlunaMmuyeckast MoJienb MexoTpaciaeBoro Oamanca. OTKpbITas U 3aMKHYTas
nuHaMuyeckue mojaenu. COallaHCUpOBaHHAs TPACKTOPHUS PAa3BUTHA YKOHOMHUKHU B
JUHEHHOM MoAenu ¢ MNPOAYKTUBHOM Matpuued Kod(OUIMEHTOB MPsMBIX
MaTepUANIbHBIX 3aTpaT. MarucrpajapHble MOJEIWM SKOHOMHMKH. MarucrpanbHas
MOJIeJb HAKOIUIEHHS OCHOBHBIX MPOM3BOJCTBEHHBIX (DOHIOB B KOHIIE IIAHOBOTO
nepuona. Monens ¢hon Heitmana pacmmpsitoiieiicss SJKOHOMHUKH.

MapkoBckue ciydariHble mnpouecchl. [loHATHE cucTemMbl W MHOXKECTBa €€
cocrossHuil. [lonsitme ciywyaHOro mpouecca. MAapKOBCKHM — JIHUCKPETHBIN
ciaydaiiHeiii mpouiecc. I'pad cocrostHuit. Peanmuzamms cioyuyailHOTO mpoiiecca.
Mapkosckas nens. Ilepexoansie BeposaTHOoCcTH. BepostHoctn coctosiuil. [1oTok
coObITuil. [lyacconoBckuii moTok coObITuil. [Iporiecc rudenu u pa3sMHOKEHHUS.

MopnenupoBanue cucteM wmaccoBoro oOcnyxkuBaHusi. [loHsiTue cucTembl
maccoBoro ooOcnyxkuBanus (CMO). Crpykrypa u kinaccudpukamus CMO.
Bxoasmmii mMoTOK 3asBOK, KaHalbl OOCITY)KMBaHUS, BBIXOASIIMI MOTOK 3asiBOK.
MuorokananeHas CMO ¢ oTkazamu, €€ TmapaMeTpbl W XapaKTepUCTUKU
byHkunoHupoBanusi. Pa3medeHHbl rpad) COCTOSIHUMM, MpeaenbHble BEPOSATHOCTH
COCTOSIHUM, BEPOSITHOCTh OTKAa3a, CpeIHEe BpeMsi 00CITyKMBaHUSI.

MonenupoBanue nporeccoB Ha (UHAHCOBOM phiHKE. Llenn monenupoBanus
npoiieccoB Ha (uHaHcoBoM phiHKe. [lokazatenmu sddextuBHOCTH (PUHAHCOBBIX
UHCTPYMEHTOB M CHOCOOBI MX KOJHMYECTBEHHOro omucaHus. [IporHo3 nuHamMuku
(¢buHaHCOBBIX MHAEKCOB. J(uBepcuuKanus AesITeNbHOCTA Ha (PMHAHCOBOM pPBHIHKE.
Crioco6s1 MozieTpoBaHus YPPEKTUBHBIX PEIICHUIA.



KonuuecTBeHHbI aHann3 MoToKa miaTexeid. OnpeaelieHUE HapalleHHOU
CYMMBbI 1 COBPEMEHHON CTOMMOCTH aHHYUTETa MOCTHYMEPAHIO U MPEHYMEPAHJO.
OnpeneneHue HapalIeHHOW CyMMBI U COBPEMEHHOM CTOMMOCTH P-CPOYHBIX U M-
CpOUYHBIX peHT. OmnpenelieHHe HApPalEHHOW CyMMbl U COBPEMEHHOW CTOMMOCTHU
JBYCTOPOHHETO MOTOKA IIATEKEM.

KonuvecTBeHHBIM  aHANW3  OCHOBHBIX  (PMHAHCOBBIX  HMHCTPYMEHTOB.
Knaccuduxanus obmuramuii mo cnoco0y BoITIaThl goxona. OueHka obnuranuii u
pacyeT TOJHOM JOXOJHOCTH. XapakTEPUCTUKU TOCTYIUICHUS CPEICTB OT
obmuranmu. Cpemuuii cpok. ioparmus. Mojenu OIeHKH NPUBUIIETHPOBAHHBIX
akiui. Mojeian oneHKH OOBIKHOBEHHBIX aKI[Hil.

Monenu GpopmMupoBaHus ONTHMATBHON CTPYKTYPHI TOPTQEIIs ICHHBIX OyMmar.
BeposaTHOCTHBIE  XapakTEPUCTUKU  JIOXOJHOCTeM  Oymar. BeposTHOCTHbIE
XapakTepUCTUKU moptdens 1eHHbix Oymar. Moaens MapkoBuiia. 3aBUCUMOCTb
«PHUCK-TIOXOJHOCTH» JJisl puckoBoro mnoptdens. Moxaens ToOuna. 3aBUCUMOCTH
«PUCK-TIOXOHOCTHY JJIsI KOMOMHUPOBAHHOTO TTOPTdEIs.

2.3. YnpasieHue pucKkamu

Mertonbl MaTeMaTUYECKOIO0 MOJEIMPOBAHUS PUCKOBBIX CUTyauuil. Puck u
HEOIIPEJICIICHHOCTh B OCYILECTBICHUA 3KOHOMHUYECKOW JIESITEIBHOCTH. MecTo
METOJ/IOB MAaTEMaTUYECKOTO MOJICTUPOBAHUS B OOIICH cXeMe YIPaBJICHUS] PUCKOM.
OCHOBHbBIE MEXaHU3MBbI YIIPABJICHUS PUCKOM — MPsIMOE BO3JEUCTBUE HAa (DAKTOPHI
pucka u auBepcudukanus. [lenn MoaenupoBaHHS MEXaHU3MOB YHpPaBJICHUS
pUCKOM. MeToapl MOJIETUPOBAHUS HEOIPEICIICHHOCTA U PUCKA SKOHOMUYECKOMN
JESITETbHOCTH.

Crpanossie pucku. Kinaccudukauus puckoB. CucteMatudeckuid puck. Pucku,
CBSI3AHHBIE C W3MEHEHMEM TMPOLEHTHOM CTaBKM H  BaJIOTHOIO Kypca.
Nudnaumnonnsiii  puck. [lomutuueckuit puck. Hecucremarnueckuii  puck.
OtpacneBble, aenoBble, (puHaHCOBBIE pHUCKH. [lokazaTenu, WCHONB3yeMbIC IS
M3MEpPEHUs pUCKAa. BHYTpEeHHsAS U BHEIIHSAA JOXOIHOCTh. BHYTpEHHUIN U BHEITHUUI
PHCK.

OcHOBBI TexHHMUYECKOro aHanuza. JIuHewHsli rpaduk. ['padmk oTpe3KoB.
['padpux «xpecTHKOB W HOJMUKOB». SmoHCkue cBeud. [loHSATHE KOTHUPOBKH.
YcraHoBlIeHHE 1EHbl Ha ayKuuoHe. DOpMbl JBOMHOM W TPOWHOW BEPILMH.
[leHoBBIE MOJENM TEXHMYECKOTO aHaiau3a. OCHOBHBIE Pa3BOPOTHHIE (GUTYPHI,
MO/IEIIb «T0JI0BA U TJICYW», MOJIEIN IBOMHON U TPOWHOM BEPIIMH. AHATUTHYECKUE
WHCTPYMEHTBl  OTCJIC)KMBAHUS TEHACHIMN  pa3BUTHS  (OHIOBOTO  PHIHKA.
TexHH4eckre CKOJB3AIMMNX HWHAUKATOpbl. Ha3zHaueHne u TUOBI CpEeIHUX.
KomOunamus nByx ckoiap3smmx cpeaHux. CyTh METOJ0B JBOWHOTO W TPOHWHOTO
nepeceyeHus. Ha3zHaueHue MW UCHOJBb30BAHUE OCIHUJUIITOPOB B TEXHUYECKOM
ananu3e. VHTeprperamus — ocuwuisTopoB.  Hambornee  BakHple — ciiydan
WCIMOJIB30BaHUs OCHWUISTOPOB. M3MEHEHMe Temna U CKOPOCTH JIBUKECHHS ILICH.
NHpekc ToBapHOTO 3HAKA.

AxkTtyapHbie pacueThl. [Ipeamer w menu axTyapHbIX pacderoB. OOmme
MPUHILUINBI TOCTPOCHUSI MOJIETEH pacuera ceOECTOMMOCTH CTPAaxXOBOM YCIyTH —



MOJIEN WHIAMBHUAYAIbHOTO U KOJUIEKTUBHOTO PHUCKOB, JUHAMHYECKHE MOJIENU
paszopeHusi. MojienupoBaHue yCIOBHM pa3/ieIeHUs: pUCKa C €ro CyObEeKTOM.

2.4. MoaeaupoBaHue OTHOIIEHUI U TEOPUS UT'P

MopenupoBaHue IPOLECCOB COLMAIBHOrO obOecnedueHus. Llenn u ocHOBHBIE
po0JIeMbl MOJIEIMPOBAHUS COLMAIbHBIX IpoueccoB. [loka3arenu ypoBHS KU3HU
Y SKOHOMHYECKOI0 pa3BUTHs 001ecTBa. CrocoObl MPOrHO3UPOBAHUS COLUAIBHO-
SKOHOMUYECKON JUHAMUKHU B CPEIHEN U JIOITOCPOUYHOU MEPCIEKTUBE.

MonenupoBanue KOH(IMKTOB B  (PHHAHCOBO-d3KOHOMHUYECKOH  cdepe.
OcHOBHBIE TIOHATUA U omnpenenenus Teopun urp. Knaccupukanus urp. Pemenue
MaTpPUYHBIX WUIP C CEMJIOBOM TOUKOH. PemieHne MaTpuyHbIX WUrp 0€3 CeaI0BOMI
touku. CMemannble crpareruu. Teopema J[x. ¢pon Helimana o cyniecTBoBaHUU
pelIeHns B CMEIIAHHbBIX CTPATETHUSX.

Urpsl ¢ npupopoi. OnTumanbHas CTpaTeruss B WUIPE C INPUPOJION IpHU
M3BECTHOM pacIpelieieHuu €€ COCTOsiHMKM. MakCUMUHHBIM KpuTepuil Banbna
BbIOOpa CTpaTeruu B WUrpe C NPUPOJON NPU HEU3BECTHOM pACIpEACICHUH €€
cocrostHui. Kputepuii MmunnmakcHoro pucka CiBuaka BbIOOpa CTpaTEeruu B UTPe
C MpUPOJOM IIpM HEHU3BECTHOM pacupeneseHun e€ coctosHuil. Kpurepuit
neccuMHu3Ma-ontumMusMa ['ypBuiia BbIOOpa CTpaTerMu B UIpe C MPUPOJIOH IpH
HEHU3BECTHOM PACIPEIEICHUN €€ COCTOSHUM.

CereBoe IIIaHUPOBAHUE U ylIpaBieHUE. [IoHATHE CETEBOM MOJENN U cXeMa €€
noctpoeHuss. Kputuuecknii nyTh M METOABI €ro omnpeaeiieHus. Pesepssl,
coJiepKalliecss B HEKpUTHUECKMX paborax. OnTtuMu3anus CETeBOM MOJIEIH:
dopcupoBaHWEe  KPUTHUYECKHX  padoT, NepepacipeneieHue  pe3epBOB,
BBICBOOOKIIEHUE CPEJICTB 3a CUET MPOJOHTUPOBAHUS PaldOT.

NMuTanMoOHHOE  MOJEIMPOBAHUE DKOHOMUYECKMX cHCTeM. CyIIHOCTh
MMUTAaLMOHHOTO MojenupoBanus. I[loHATHE MOIENBHOrO BpEMEHHU. OTambl
IIOCTPOCHUSA MMUTAMOHHBIX MOJIEIIEH. CpenctBa UMUTALMOHHOTO
MOJEIUPOBAHUS.

PA3JIEJI I1I. THCTPYMEHTAJIBHBIE METOAbI D9QKOHOMUKH

3.1. UndopmaumnoHHbIe CPeCTBA OPraHN3ALMOHHOI0 YIIPABJICHUS

O6men nanHbix B kKoMmmnbloTepHbIX ceTax (KC). CereBrie apantepsl, Kabenu u
KOMMYHHKAIIMOHHBIE YCTPOMCTBA KOMIIBIOTEPHBIX ceTel. [loHsATHEe IMPOTOKOJIOB
oOMeHa nanHbiMu. Mepapxust nporokonoB. Hanbonee pacipocTpaHeHHbBIE CETEBbIE
npoToKobl. HazHaueHne v pa3HOBUIHOCTH (paKkc-MOJAEMOB. PBIHOK U KpyIHEWIIne
npousBoauTenn nporpammHoro obecnedeHust (I10). CucremHoe U mpuUKIaAHOE
[1O. ITporpammHbIe cpeACcTBa U IPOrPAMMHBIE TPOTYKTHI.

[Iporpammuoe oGecneuenne KC. Kommepueckoe, yciaoBHO-OecmiaTHOE u
CBOOOJIHO pacrpocTpaHsieMoe mnporpammHoe obecnedenue. Retail, OEM, Trial,
JeMo- 1 0eTa-BepCrr IPOrpaMMHBIX POJAYKTOB.

Ha3znauenne wu ocHoBHble (yHKIUMM omepanuoHHbix cucteM (OC).
Opranuzanus ynpasienus ycrporctamu B OC. [paiiBepsl ycTpoiicTB. Pa3nenst u
Jorudeckre Mucku. [IoHSATHE U OCHOBHBIE PA3HOBHIHOCTHU (DAMIIOBBIX CHCTEM.



Pacnpenenenne OUCKOBOTO MPOCTpaHCTBA Mexay dainamu. OnTumuzanus
noctyna K ¢ainam. 3ammra nHGopmauuu B QaillioBeIX cuctemax. MexaHu3Mbl
peanuzannn  MHoroszagayHocth B OC. PasnmeneHue  pecypcoB  MExAy
nporpamMMamu. BuptyanbHas namsaTe. CnocoObl peanu3anuy MEKIPOrpaMMHOTO
B3aUMOJICHCTBHUS.

JnanoroBelii M TAKETHBIM PEXUMBI PaObOTHl KOMITBIOTEPHOM CHCTEMBL.
CpenctBa aBTOMaTu3alMy mponenyp o0paboTku JjaHHbIX Ha ypoBHe OC.
OCHOBHBIE 3JIEMEHTHI MOJb30BaTeNbCcKoro uuTepdeiica. LlpudTet u crmocoOwI
NOJJICPKKA ~ HaMOHANbHBIX — andaButoB Ha ypoBHe OC. Tlogmepxka
MYyJIbTUMEANNHBIX (popmaToB Ha ypoBHe OC.

[IporpammHas nmoamepKKa CpPEICTB  OPraHU3ALMOHHOIO  YIIPABIICHMUS.
Mertonpl, cpeacTBa U TEXHOJIOTUM MHTErpAUU NPWIOKEeHNW. HTerpupoBaHHbIE
opucHele mnakerel nporpamMm U ux Komruekrauus. Cucrembl ERP/MRP,
yIpaBJICHUS MEPCOHAIOM, YIPAaBJIECHUS JOKYMEHTOOOOPOTOM, ONUCaHMs Ou3Hec-
IIPOLIECCOB, YIPABICHU B3aUMOOTHOLIEHUAMU C KIIMEHTAMM.

3.2. MoaenupoBaHue KaK 321a4a HH(POPMAIMOHHOT0 MEHEXKMEHTA

OOBEKTHbIE MOJENU BJIEKTPOHHBIX JOKYMEHTOB. (OCHOBHBIE 3JIEMEHTHI
OOBEKTHBIX MOJENEHl JOKYMEHTOB TEKCTOBBIX IPOLIECCOPOB, 3JIEKTPOHHBIX
tabiuu, HTML- nokymenToB. CpeacTBa aBTOMaTH3alMU U3MEHEHHSI COJIEP KaHUs
1 (opMaTHUPOBAHUS FIEKTPOHHBIX TOKYMEHTOB.

SI3BIKM M cuCTEMBI pOorpaMMHUpoBaHUs. 1IoHATHE MHTErPUPOBAHHON CpEABI
pazpabotku nporpamMm. Kommuiaropsl W uHTepnperatopbl. OOBEKTHO-
OpUEHTUpOBaHHOE mporpammupoBanue. Kiaccel u o0ObekThl. HacnenoBanue.
TexHOJOornyeckuii mpouecc pa3padoTKu MporpaMM. XapaKTepUCTUKA OCHOBHBIX
MOJIXO/I0B K MPOEKTUPOBAHUIO U Pa3pabOTKe MPOrpaMMHOI0 00ECTIEUEeHHUS.

ba3el maHHBIX W cHCTeMBbl ympaBlieHus O0azamu JaHHBIX. MHDOpMarmonnbie
oOwekThl. Hopmammzarust otHomeHuit. Monens naHHbIX (HHGOJIOTHYECKAs
Mozenb). Bunel mogeneit. Cuctemsl ynpasienust 0azamu nanubix (CYB]l) u ux
ocHoBHBbIE (GyHKIMU. [IpombinuieHHasie u  nepcoHanbHble CYBJI. Ilonsarue
TpaH3akuuu. Cuctembl 00pabOTKM TpaH3aKIMA B pEeXHUME PEaJbHOTO BPEMEHH.
SI3bIKM 3alpOCOB U XPAHUMBIE MPOUEAYpPbl. XPAHWIUIIA U BUTPUHBI JTAHHBIX.
Mopaenu anamutrdeckor oOpabotku maHHbIX B CYBJ[. CpenctBa u3BiICUYCHUS
3HAHUM.

JmarpaMMbl «CYITHOCTb-CBSI3b». CyIIHOCTH, OTHOLIEHUSI U CBSI3M B HOTALUU
Yena. [duarpammbl aTpulOytoB. Karteropumzaums cyuiHocteil. Hortanus bapkepa.
[Toctpoenue monenu. CtpykrypHbie KapThl KoHcTanTaitHa. CTpYKTypHBIE KapThl
JlxexcoHa. B3auMoCBsI3b MOTOKOB JaHHBIX U CTPYKTYPHBIX KapT.

Knaccudukanus CTPyKTYpPHBIX Metononoruii. Meromonornn Mopnana/Jle
Mapko wu [IeitnHa-Capcona. SADT-texHONMOTHS CTPYKTYpHOIO aHaiu3a U
npoektupoBanusi. CpaBHUTEIbHBIA aHaM3 SADT-mogeneli W MOTOKOBBIX
mozeneid. Meroponorus SSADM. Metonosioruv, OpueHTUPOBAHHBIE HA JTAHHBIE.
OcHoBHBIE 3TaIbl Noax04a MapTuHa.

KopnopaTuBHble METOJOJIOTMM CTPYKTYpHOro asamu3a. CTpyKTypHBII
aHamm3 cucreM cpencrBamu IDEF-texnonornn. MopaenupoBanue mNOBEACHUSA



OpraHM3alii Ha pbIHKE (MCTOpUYecKUil acnekT). CTPyKTYpHBINA aHAIU3 CHUCTEM.
[loHaTne CTpyKTypHOro asanu3a. JlumarpamMmel MOTOKOB JaHHbIX. CloBaphb
MaHHbIX. Metonbl 3amaHus cneuuduxanui  mpoueccoB.  Knaccuduxanus
CTPYKTYpHBIX MeToaoJiorui. [Tpumepsl. CemerictBo TexHonoruu IDEF - ot IDEFO0
1o IDEF 14. Cranmapt IDEFO.

3.3. Teopusi KOMIIBIOTEPHBIX ceTel

Komnsiorepusie cetu. Tomomorust ceteil. [loHsTue mMpoTOKOIOB 0OOMEHa
nanHeiMu.  Wepapxusa nporokosnoB. Haumbosiee pacnpocTpaHEHHBIE CETEBbBIE
poTokoJbl. OCOOEHHOCTH alMapaTHOTO M MPOrPaMMHOTO 00ECIIEUeHHs CEPBEPOB
U pabouux craHuuid. @ynkuun cepBepHoro u kimeHtckoro I10. CereBbie OC.
SQL- cepBepsl. llonsatne m cmocoObl OIOKHpOBKM HaHHBIX. HasHauenue wu
ocHoBHbIE (pyHKIMH [1O MpomMeKyTo4HOTo YpOBHSI.

Crpykrypa cetu MutepHer. CiocoObl moakiIoueHus K cetu. Vcnonb3yemble
IIPOTOKOJIBI U PUHLMIIBEI aapecannid. OCHOBHBIE BUJIbI KIIMEHTCKOTO U CEPBEPHOTO
IpOrpaMMHOro obecreyeHus:, ucrnojbzyemoro B utepuer. [louckoBeie CUCTEMBI.
S3b1ku pazmeTku qanabix HTML u XML.

S3bIku onucanus cueHapues. [1narexHpie cUCTEMBI U AJIEKTPOHHBINA OU3HEC B
HNuTepher.

[TporpaMMHBI€ 3710ynOTpeOIEHHUSI U YIpO3bl B KOMIIBIOTEPHBIX CHUCTEMaxX U
cersix. lloHarne u Kiaccupukanus BUPYCOB. AHTHUBHUPYCHOE MPOTrPaMMHOE
obecnieueHue. 3amura nHGOPMAIIUUA B KOMIIbIOTEPHBIX ceTsix. Cuctemsl Firewall.

3.4. UndopManMOHHbIE CHCTEMBbI

[Tonstue MWC, wux crpykrypa u coctaB. OOecneuuBaromme U
¢dbynkunonansHbie nogacucteMsl MC. [punnunel co3nanus u npoektupoBanus MC.
Kuznennpix 1ukn MC. Cucrembl aBromatuzanuu mnpoektupoBanus (CAIIP).
Case-TexHOI0THH.

CucreMbl NOAJIEPKKM NPHUHATHS PEIICHUH W WHTEJUIEKTYaJbHOTO aHajau3a
naHHbIX. VHTennexkTyanbHble  MH(POPMAIMOHHBIE  CUCTEMbI:  IOHSATHE U
ocobeHHoctn kiaccudukanuu. CHCTEeMbl C HHTEIUICKTYaIbHBIM HWHTEpGhErncoM.
[Tonsitue u kimaccupuKalys SKCIEPTHBIX CHCTEM. TEXHOJOTMM XpaHEHUS U
aHaM3a KOPHOPAaTUBHBIX NaHHbIX. OnepaTuBHAs aHaIUTH4YecKas oopaborka (On-
line Analytical Processing, OLAP) wundopmaium, mnpeacTaBieHHOW B BHUJE
«Xpanununl 1aHHbIX». MHTemnekryanpubiii ananu3 nanueix (MA/L, Data Mining)
B KOPIIOPATHUBHBIX CUCTEMAaX U INI00AIbHBIX CETSIX.

Uudopmanmonnsie cucreMbl Oyxrantepckoro ywera. Kiaccudukanms
WH()OPMAIIMOHHBIX CHUCTEM OyXTajaTepckoro yuera. HWHCTpyMEHTAIbHBIA U
(GyHKUIMOHAIBHBIN T01X01bI K TocTpoeHuto UCBY, ux xapakTepucTiKa U aHaIU3.
[Tonsitue aBTOMaTtu3upoBaHHOro pabodero mecra (APM) Oyxranrepa. Bumsl,
coctaB (PyHKIMHA W Kparkas xapakrtepuctuka APM Oyxranrepa mo ydactkam
yuera. UHpopmanmoHHbIe CBS3M MEXIy ydacTKamH ydeta. Mojeiab CHUCTEMBI
cuetoB B Oyxrantepckux HMC. Monenb oOpraHumszalud CHHTETHUECKOTO yueTa,
MOJENIb ~ OpraHW3allMM  AHAJIUTUYECKOTO y4yeTa M  OpraHu3auus  CBS3U
CUHTETUYECKUX M AHAJUTHYECKUX CYETOB. TEXHOJIOIMS aBTOMATHU3UPOBAHHOTIO



BeJeHUsT  OyxranTepckoro  ydera. OpraHum3aisi HaJIOroBOIO  ydeTra B
oyxrantepckux 1C.

NudopmanmonHsie CUCTEMbI B CTPaxoOBbIX oOpraHuzanusix. OCHOBHbIE
npuHuunsl noctpoenuss MC B crTpaxoBeiX opraHu3aunusx. OyHKIHOHAIbHAs
CTPYKTypa MH(OPMAIIMOHHBIX CUCTEM OOpaOOTKHM SKOHOMHUYECKON HHMOpMaIuu
CTpaxoBbIX opranuzanui. CocTaB 3aJad, NPOrpaMMHOE M TEXHOJOTHYECKOE
oOecrieueHne ux peannzanuu. Crnenualu3upOBAHHBIC MPOTPAMMHBIE MPOIYKTHI
aBTOMATHU3allM¥ OCHOBHBIX BUJIOB CTPAXOBOU JAEATEIBHOCTH.

Nudopmarmonnsie CHUCTEMBI B KPEIUTHBIX OpraHu3aIusX.
ABTOMaTH3UpOBaHHAs OaHKOBCKas CHCTeMa, €€ Kiaccu(ukamus, CTPYKTypa,
OCHOBHBIE MPHUHIIMIBI CO3/]aHUsI. ABTOMATU3ALUS YUYETHO-ONEPAIMOHHON PadOThI
Oanka. 3agaun Komruiekca «OnepalvoOHHbIN eHb OaHKa» U €ro CBS3b C APYTHMHU
noacucremamu ABC. ABTomaru3zanus MeXOAaHKOBCKHX pacyeTOB, KPEIUTHBIX
omnepanuii, AENO3UTAPHOIO KOMIUIEKCa. DBaHKOBCKas aHaMTUYECKas CHCTEMA.
NudopmarmonHbie cucTeMbl B HAIOTOBBIX opranax. MH(opmaTuzaius HaloroBbix
opraHoB P®. llenu u 3amaun uHpopMaTu3aly HaIOroBoil cucteMol. CTpyKTypa
CUCTEMBI yIpaBlieHUs HajorooOjoxxkenuem B P®. 3amaun u Pynkmuun HC
dbenepaibHOTO, PETHMOHAJIBLHOTO W TEPPUTOPHUAIILHOTO YpoBHEW. TexHoyorus
B3aumozenicteus UC paznuunbix ypoBHed. OCHOBHBIE TpeOOBaHUS K HaJIOTOBBIM
HUC. Texuonorus co3ganus HaioroBeix HMC. Merononorus paspadotku HC
HajloroBelx opraHoB. Co3nanve W (QYHKIMOHUPOBAHUE HHPOPMALMOHHOTO
XpaHWINIA JaHHBIX. VCronap30BaHME COBPEMEHHBIX CPEACTB MPOCKTUPOBAHUA
HasoroBeix MC. Hcnonp30BaHWE COBPEMEHHBIX METOJOB U MOJEIEH B
Hajaoroo0noxxkeHnu.  VHTe/sekTyanbHble  WH()OPMAlMOHHBIE  CHUCTEMBI B
JESITEIbHOCTH HAJIOTOBBIX OPraHoB. VMCronap30BaHME HEMPOCETEBBIX TEXHOJIOTHM
JUIS. OpraHW3allid KOHTPOJIbHOM JESITENHbHOCTH TEPPUTOPUATBHBIX HAJOTOBBIX
OpTraHoB.

besonacHocts nndpopmanuu B UC. OcHoBuble oHsTHs. Kiaccuduxarus mep
obecrieuenusi 6e3omacHoctu MC. Yrposel 6e3onmacHoctn MC. YHuBepcanbHbIe
mexanusmbl 3anmTel MC. Kpunrorpaduueckas 3ammura wundopmanuu ABC.
OnexTpoHHas 1UGpoBasi MOAMKUCH: MOHATUE, TPUHITUIIBI IOCTPOCHHUS, AITOPUTMBI
pacuera. Cuctema 3anuthl nuHGopmaruu B UC.
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