OT3bIB
ONNOHENTA HA IHCCepTALMONKY 0 padory
IMamanransosa Miasrusza @agncosnya
HA Temy: “MareMaTHUeCKHe MOICTH TOTPEOHTEALCKONO HOBEICHHH B YCA0BHIX HECO-
BEPUICHHOTO PHINKA KPEAHTOB H IENOIHTOB”, MPEACTABJICHHYI0 HA CONCKARNE YYenoi
CTENeHH KAHARAATA PHIHKO-MATEMATHYCCKHX HAYK
o cuenmaabHocT: 05.13.18 — «vareMarTHiecKoe MOACIHPOBANNE, YHCICHHBIE METO-

/bl H KOMIIJIERCHI POrpamMmm.

Heavio jmccepranmonsofl paborsr N'mvarmamnosa M@,  SBASCTCA ONMTUMATBHONO
YOpaBieHns B MOAHDHIMPOBAHHOR Mogean Pamces, YUHTHBAIOWCH HECOBEPUICHCTBO
PHIHKA KalHIaa ¢ NOCIC/YIOMHM HCCIE10BAHHEM KOHICIINE PCHPE3CHTATHBHONO J10-
MalIHero Xo3aicTsa.

B pamxax 310ii 1ean pericHsl pasiMinbe 2a0avi, BAKHCHIINMI U3 KOTOPBIX ABIS-
10TCH:

= [ToctpocHue B GOPME CHHTE3a PEINEHHA 30404H OIITHMATLHOIO VIPARICHIA B
MOIHPHIMPOBAHHONH Moenn Pances, yUNTHIBAIONICH HECOBCPINCHCTBO Phiti-
K& KallH1a 1 OIpaHHYeHHE JHKBHAHOCTH,

s HecaenoBanue KOHICHIHN PENPEIEHTATHBHOIO AOMAINHCTO XO35{CTBa Ha OC~
HOBE AHAM3A YCJAOBRH ArperupyeMoCcTn ONTHMAILHLIX cTpaTternit pacnpe/e-
JIeHHs 10X0/108 8 MoanduuuposatHoil Mojenn Pamces.

* Pa3paboTKa YMCACHHOIO METOAA M IPOTPAMMHOIO MOIYIA A HAeHTH HKA-
1HH MOJCIH PACHPEACICHHA JOXOA0B JOMANIHHX XO3HCTE 110 CTaTnCTHye-
CKHM JIAHHBIM CTPAH MOCTCOBETCKOIO MPOCTPaHCTBA.

Axmyaasnocms mexmu Ouccepmayuu O0YCIORICHA BLICOKOH HayuHolt U npakruve-
CKOIl JHAYHMOCTBIO TIPOGIEMB! AACKBATHOIO MOJAGIHPOBAHUA [OBEACHHA JAOMAIHHX XO-
IRACTB, HBANOMMXCH BAKHCHIMM IKOHOMHHECKHM arcHTOM, ONTHMUINPYIOIMM Cob-
crennbiit QyHKUMOHAN, 3aBUCAIME o1 notpebaenns w nakonacunil, Llenrpaistoil 3ana-
ucii 1IpH 3TOM ABISETCA TOHCK ONTHMAILHONR «TPACKTOpHH» noTpednenns i coepemennil
Ha OCHOBE PELICHHUA 334K O NOBCACHHH JIOMAIHNX XO39HCTB B GHUPM B YCAOBHAX CORCP-

HICHHOH KOHKYPCHIMH, Takoe MoBEICHHE JOMANIHHX XO3MHCTE ONUCHIBACTCA ¢ HOMOUILIO



ninecTHOH Mojtesn Pamees-Kacca-Kynmanca (moaem Pamees). OnHako kiaccHyeckas Mo-
nenb Pamces He yunTuisact paji GaKTtopos CTaBIIMX AKTYILHLIMH B COBPEMEHHOIN 9KOHO-
MHUECKOH  cHCTCME, B HACTHOCTH, CMPOC HACCJNCHHN HA  HANHUHKIC  JICHBIH,
AMBOEPEHUMALMIO  AOMAIINX  XO3HCTB 10 JHHAMHKE § YPOBHIO [JOXOAOB W JIp.
CreposareibHO HeobX01Ma MogHbHKaHA Moaean Pasces.

Kpome Toro, HACHTHQHKAUMA MOJCAN PACTPCACACHHS JOXOAOR TOMAIIBHX XO-
IAACTB, HEOOXOMMAR V1A CHHTESA CHCTEME! OITHMAILHONO YITPARICHHS HA OCHOBE MOICTH
Pamces, TpeGyer paspaboTKM HOBBIX MHCICHHBIX METOJOB M COOTBETCBYIOMIEND
NPOTPAMMHOIO KOMIUICKCA.

[Toayuennsie aBTOpoM pesyisTaThi HCCACAOBAHMS 1O3BOASOT ODOCHOBATE ACK-
BaTHOCTH MOAMDHKaUMH Moxean Pamces u paspaboTanHoro YHCIHCHHOIO METOAA JUIA
WICHTHHHKAIMH MOJICIH PACTIPE/ICICHHA 10XO0L0B JOMALIHUX X03iiCTs.

O0OCHOBAHHOCTE HAYYHBLIX BRIBOJIOB NOATBEPAIICHA JTOKAATEABCTBAMH TCOPEM H
HHCHEHHBIMH IKCICPHMCHTAMH.

B nepeoii 2aase auccepraliny 000CHOBBIBACTCS AKTYATLHOCTh TEMBI JHCCEPTALli-
ounolt paborsi, popMyaHpyeTca neab H HAYIHAS HOBH3IHA MONYHCHHBIX PC3YIBTATOB, JaeT-
¢l KpaTkoe coaepranne paboTs 110 I11aBaM.

Bo smopoii 2nage amecepraluy ocyuecTaicHa Moandukanns mojaenn Pavces. B
YACTHOCTH, € YIETOM CTIPOCA HACCICHHA HA HATHYHBIC ACHBIH 1 AnphepeHIHALIHI I0MaT-
HHX XO38JCTB HA JBE TPYNIMBI B 3aBHCHMOCTH OT YPOBHA W AMHAMHKH NOTPeGIeHHS,
Haiiaeno ananimiHiccKoe BHIPU/KCHHE JUIA  CHHTE3Q ONTHMATBHOIO YIPABICHHUS HA OCHOBC
HCCACAOBAHMA MarHCTpaabHoro ddexra. JL1s MoHcKa oNTHMANEHOIO VIPABICHHS [0y~
HCHHOM B pesyarTaTe 3ajaun npuMensics npuuumn Makcumyma Ioutparuna, Hpn srom
A HAXOMJACHHA BHATHTHYECKOTO BRIPMKCHHA IS CHHTE3A ONTHMAILHOIO YIPABICHHS
HecseyeTes MardeTpanbibii sdubext B gannoit sagade. [Tokasano, ¥To HailqenHas Mari-
CTPATh SBARETCH PEINEHHEM 334a41H ¢ DECKOHEYHBIM TOPHIOITOM INIAHHPOBAHNS,

Pacesmorpen BapHaHT NOCTPOCHHA MOJIC/H, IIPH KOTOPOM JOMALIHHE XO3RHCTBA MO-
CYT HPHBACKATH 3aEMHBIC CPEACTBA, HO ¥ HUX OTCYTCTRYCT BO3MOKHOCTE MONVUCHHA J0-
HOAHATENRHOTO Joxoaa 3a cuer chepemenuil. D10 NO3BOARET HCCACA0BATH CHPOC HA 0=
TPEOHTEALCKHC KPEIMTH B YCIOBHAX OTCYTCTBHS phiHKa JCro3nToB. Paccmarpusaercs

ciryqail, Kora JoMatinue Xo3sicTsa MOTYT KAK KPeIHTOBaTECA, TaK # coeperats. [lonyue-



HBl YCJIOBHA, (IPH KOTOPHIX 3afaun uMewor pemsenne. M3yuaiores cuenapun noredurens-
CKOro NOBEACHHA B 3aBHCHMOCTH OT KOYDEHUMEHTA JMCKOHTHPOBAHNA. AHLIHMTHYCCKH
JIOKAILIBACTCH, HTO B YCIOBHAN COBEPIICHHOIO PHIHKE TOBAPOB JUIHTE/ILHOIO NI0/IL30BAHNS
(r.e. B CHTVAlHH, MPH KOTOPOH TMEPEnpojiaka TOBAPOB JAOMAlIHEE XO3AHCTBO HE BICUET
TPAH3AKIHOHHBIX HIZICPIKEK) KpeaHTHO-cOeperare/ibioe NOBEACHHE JOMAlINNX XO3aiicTs
HE MEHSIETCH,

B mpempeii craée NCCNCYETCS BOIPOC ArpErupoOBAHHA ONTHMAILHEIX CTPATEIHI B
mouumposannoit  mojxenn  Pamces.  Mecaeayercs nosejenne  penpescHTarsioro
JIOMANIHEro  XO3fiiCTBA, @4 TAKKC 3aBHCHMOCTH ITOIO  [OBCJACHHA OT  PaNIHYHBIN
IKoHoMHuecKHX  Qakrtopos.  TloayueHn  HEOOXOMMMBIC W J0CTATOUHBIE  YCIOBHA
CYLICCTBOBAHUA PEMpPe3CHTATHBHOTO noTpeGurens. IToayuena TeopeMa CyUeCTBOBaHNA
PEIPE3CHTATHBHOIO  JIOMAIIHETD  XO3AHTCBA ¢ MOCTORHHBLIM  KOMphUIMEnTOM
JHCKOHTHPOBAHMA.

B uemesepmoii 2aase duccepmayuu M3yMacTes BONPOC MACHTHOHKAINH NApaMeTpoR
Mojeneit. JUist HeCea0BaHnA JIMHAMMKH BPEMEHHRIX PAJI0OB HAIMMHBIX [ICHET, JACNO3HTOB,
KPCMTOB 1 1I0TPeOICHH JOMALIHHC XO38HCTBA ObUIN pasjencHbl Ha Ape rpynnu: chepe-
TAIOIYIO H KPEAHTYIONIYIOCH,

Jlis onmcanus u3MeHeHni KodGUIMEHT OTpaHHYICHNA JIMKBHAHOCTH Ghina npea-
JIOMKEHA MOAIHL PACTIPE/ICICHHA COCPEKCHHH JOMAIIHIX XO3ATCTS MEALY BUIOTHRIMH W
pyGaessiMi genosiramu, [lonyyena dopmyna, onncspaiomas miMencHne kodhhuuuenTa
OFPAHHYCHHA JHKBHAHOCTH, B KayectBe (IPUMEPA OIUCHIBACTCA MPONCAYPA HICHTH(HKA-
IHH MOJICAH JUIR PacteToR KPCAMTHO-COCPEIaTeIbHOIO MOBCACHUS JAOMALIHUX XO3AiicTe
YKpauHhl.

B namoit eraée oNUCHIBACTCS MPOIPAMMHASN PCAIHBALHMA W €C IPUMEHEHHE JUIS dHA-
1u3a noTpedTeInekoro noseacHus Pocenit, Ykpannsl n Kasaxcrasa.

PaspaGorasnmii (¢ uenoansosansenm naardopmsr Matlab) nporpaMmumii KoMmiiexe
COCTOMT M3 CACAYIOUMX MOICHCTEM!

e  BUIOK 3arpy3KH JIAHHAIX,
e BIIOK BU3YAIH3AIHMA PACYCTOR,
e biok Moae poBaHis cOCperaTebHONO NOBEACHN.

e hiok MOJACTHPOBAHNSA KPCAHTHOTO NOBCICHHA.



¢ BJ0OK coXpaHeHHS pe3ybTaToB.

Caenyer OTMETHTD, HTO JUIS BHINHCIEHNS CHHTE3A OIITHMAILHONO YTIPABICHNA, [10-
JYHaeMOT0 B MOAHQHIMPOBAHHON MOJICIH PaMees, HCNOILI0BAINCE YHCICHHBIC MCTO b
110 BRIMHCTEHHIO 3HAUCHMIT HHTEIPAIOR, NOMCKA PEIICHHA VPABHEHMIT, JA0aHHBIX HeSBHEL-
MH DYHKIHAMH JocTyIHBe B Matlab.

Hayunast woswsna JiHCCeprauonnoi paboTel, npejcTanicHuas Hanbonce cyue-
CTBCHHBIMH PE3Y.IbTATAMMN, COCTOMT B CIEAYIONIEM:

*  Hecnenopana MoHpHKAIA MOACTH PaMces, YUHTRIBAIOMAN NOTPEOHTCIRCKNC
KPC/HTHI, COPOC HA HATMYHBIE JEHBIM U HECOBEPIICHCTBO PhIHKE KPEAMTOB-
Aenosuros. Jlag 970l MojenH NOCTPOEHO peilieHie 3a1a9H OIMMTHMAILHOIO
yipagienuus B hopme cunTesa.

* [loayuenn HEOOXOAMMBLIC M JIOCTATOMHLIE YCAOBUS AIPErHPYEMOCTH OITTH-
MATLHBIX CTPATErHil PACNPCACHCHHR JIOXO/08 B PENPEICHTATHBHOIO notpefn-
e B MoAMduIIpoBaHHOil Moaen Pamces.

* PaspaGoran uHCACHHBIR METOL M HPOrPaMMHLIT MOIYIL WIS HACHTHOHKAIHH
MOJIC/IH PUCTIPECIEHHA JOXOA0B JIOMAIIHHX XO34HCTB HA OCHORE CTATHCTHYC-
CKHX JaHHBIX.

[Tosyaennnie aBTOPOM Pe3yabTaThl HCCHCAOBAHUA HMEIOT GONBIIVIO HAYMHYIO H
NPAKTHYCCKYI0 3HAYHMOCTS, SAKTOUAINYIOCH B MOCTPOCHHH MOjIEH, ONHCHIBAIOLNX
KpeTHo-cOeperare/Ibioe NOBCACHHE JOMALIHNX X038HCTB, B NOCTPOCHHH CHHTC3a ONTH-
MATBHOTO YIIPAB/ICHHA B MOJCIAX PAMCEEBCKOIO THIA, @ TAKKE B COIAHUM HHCTPYMENTa
JUTA GHAIN3A CTIPOCA HA HANHYHBIC JACHBIM M NPCUIOACHHA [CTIO3NTOR B YCIOBHAX HECO-
BEPUIEHCTBA (UHAHCOBKIX PRIHKOB, XAPAKTCPHBIN /UIN CTPAH [OCTCOBETCKONO MPOCTPan-
craa.

OcnoBHBIe pe3yIbTaThl AuccepratnorHol padorsl onyGankosannt 8 10 neyaTHbix
pabor, B Tom uncie 2 paborsl u3 cnmeka. pexomeriopannoro BAK, Hueerca cemerens-
CTBO O PCIHCTPAIMK B peecTpe nporpamy s IBM.

PesyanTtarsl HCCACAOBAHNA OOCYRATHCH HA PATIMYHLIX CCMHHAPAX H KOH(epeH-
HAX.

ITo mecepraimm OhUIH CACHANK CHEYIONNE 3aMEHAHA:



1. OaHuM M3 BOKHBIX JONYUICHHH HPEIACTARACHHON MOAMDHKALHI MO TH
Pamcest SBRISCTCH  arperupoBAHMC NOBEACHHS JIOMALIHHX  XO3RCTB., M
pelIeHHE 3WIAMH HAXOKIACHHA YCIOBHIT CYNIECTROBAHNA PENPEICHTATHRHOIO
norpeburens. B qactHOCTH, HTOMY NOCBAIICHA TPETHS 1MARA JHCCEPTALIMM.
BamecTe ¢ TeM Te3HC 0 HEBOZMOKHOCTH (HEPALNOHAIBHOCTH) MOJCIHPOBAHIA
KGO0 JIOMALIHEI0 XO3HCTRA KAK OTAALHONO HKOHOMHYUECKOIO arenta
ABserca  cropusiM.  CymecTsylor — Kiace  areHTHO-OPHCHTHPOBAHHKIX
Mojieacii ofmero HKOHOMHYCCKOrO PABHOBCCHA, B KOTOPBIX, JAOMANIHHC
xoagiicrsa ve arperupyiorcs, a Andepentupyiores Ha rpyiunsl (nanpumep,
«DeJHBIC JIOMOXO32HCTRAY, «MONOABIE CEMBHY, «IOKHILIC CEMBH» H T.1.).
Oco0eHnOCTBIO TAKHX MOJICICH ABIACTCH YUeT [IHHAMHKN BEPONTHOCTHOIO
NEPEeXoaa areHTos-norpenTencii U3 OHOA IPYNNE AOMAIIHHX XO3AHACTE B
JpyrHe B 3ABHCHMOCTH  OT  BpeMenr  (KH3HCHHOrO  [MKIa) ¢
MAKPOIKOHOMHYECKOH CHTYaLHN.

2. BropeiM BaKHBIM JONYIICHHEM B MPEACTABACHHBIX MOCHAX PAMCECBCKOTO
THIIA,  ABIAETCA  HE3ABMCHMOCTH  KOMPHIMENTa  JAHCKOHTHPOBAHMA
JIOMAIIHEro  XOo3ficTBA OT BpemeHn. JlaHHOE JIONMYHICHHE HCCKONBKO
VOPOUWET CHHTE3 3JWIAMH  ONTHMANBHOIO  ynpaienus. B peannumx
IKOHOMHYECCKHX YCIOBHAX (0COOHHO Ha NOCTCOBETCKOM TPOCTPAHCTRE),
KOOPPUIHEHT JMCKONTHPOBAHMA  SBJIACTCS  JIHHAMHYCCKHM  H  J0/KEH
VUHTHIBATE BOJATHIBHOCTE MHQUISUMK, GaHKOBCKHE M CIPAHOBLIE PHCKH
(pHCK OAHOMOMCHTHOI yTpaThi HakorieHHii) n ap. OcoGeHHO ITO BAXKHO TIpH
NAGHHPOBAHHHM  PACHIPECICHHA  AOXO0A0B  JIOMAIIHHX  XO3AHCTB  Ha
ODCCKOHEUHOM BpEeMCHHOM HHTepBate. Jlns MOACHAHpOBAaHME MOA0OHBIX
CUTYALHT HACTO HCMOABL3YIOT MeTOL Kiacca Monre-Kapiio.

3. Crpykrypa /piccepTalHOHHOH paboTel B aBTopedepara NMpeNCTABAACTCS He-
MHOro nechbanancuposannoit, Tak, g GOPMYIHPOBKN LGN, 38j1a4, aKTy-
ANBHOCTH H JIp. @BTOPOM BBUICJICHA Hesast 11aBa (00BIMHO 9TH ACHeKTsl pac-
CMATPHBAIOTCA BO BBe/CHHH). Bropas riasa Anccepraltiy pe3ko BbLACHACTCS

110 00BEMY M COJIEPHKAHMIO 110 CPABHEHHIO C JIPYTHMH IJIaBAMH.



OrMeTuM, TO NPEICTABICHHBIE 3AMCYAHHS HE CHIKAIOT HAYUHYIO W NPAKTHYSCKYIO
UEHHOCTD JIHCCEPTAMOHIOIN paboThI.

Jucceprammonnas pabora I'nmantannosa M., ABAACTCH JAKONYCHIBIM HAYIHEM
HCCACI0BAHHEM H YAOBAETBOPACT BeeM Tpebosaniam BAK, npensapasemsim K auccepra-
HHAM HA COHCKANHNE YHCHOR CTCNCHH KaHAMIaTa (PH3NKO-MATCMATHICCKHX HAVK.

Cumrato, vro Ninvarrannos Hisrus Maancosny 3acayknBacT NPACYKICHHA YIeHOi
CTCHICHH KaHIHIaTa GU3NKO-MATeMaTHICCKHX HAYK 110 enermansnoctam: 05.13.18 - «ma-

TCMATHYHECKOC MOACIHPOBAHNC, YHCIICHHBIC METOABI H KOMIUICKCHI HporpaMm».

JLOKTOP TEXHHYCCKHX HAYK,

npodeccop kadepst GH3HEC-aHAAHTIKY

(arynprera Guinec-nngopMaTHKH

Hanmonanssoro Heenegosateasckoro Yuusepentera
Bricman Hlxona DxoHoMHKH

Axonos Anjipanuk Cymbaronny
b‘é e
e




