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*Crapuumii pernogasares Kadeapsl «PaguoTexHyKa, 3/1eKTPOHMKA U TeJIEKOMMYHUKALIN»,
EHY wwm. JI.LH.I'ymusnesa, Acrana, Kasaxcran
Hayunsbiii pykoBoautesnb — U.P. [llakup3siHOB

AnHoTtanusa. Cratbs paccMaTpuBaeT UCTOPUUECKOE pa3BUTHE MeTOZ0B NPOrHO3UPOBaHUS,
Mo/luepKUBasi UX TpaHC(OPMALMIO MO/, BIMSIHMEM TeXHOJIOTM4YecKoro nporpecca. Ha paHHux sTanax
MIPOTHO3UPOBaHKe OTMUPAaIoCh Ha Habr0IeHusT PUPO/Ibl M UHTYULIUIO, KaK, HallpyuMep, B MpakKTUKaX
JPEBHUX LIMBU/IM3ALMK, WCIIO/Mb30BABIIMX aCTPOJOTHI0 U YCTHblE TPaJvLMM [JJIs TpeJCcKa3aHUs
CeJTbCKOXO03SIMCTBEHHBIX LMKJIOB W morofbl. C ycrnoXkKHeHHeM OOIleCTBeHHbIX TMOTpeOHOCTeN U
pasBUTHEM HayKd MpPOM30IleN Tepexos, K CUCTeMaTHYeCKUM MeTO/O0JIOTUSIM, OCHOBaHHBIM Ha
CTaTUCTUYECKOM aHaIu3e U SMIIUPUUECKUX [JaHHbBIX.

BBepgenne. Pa3BuTvie MeTOZOB TMPOTHO3WPOBAHMS IJI0O B HOTY C TeXHOJOTHYECKUM
nporpeccoM. Ha paHHMX 3Tarax TNPOrHO3UPOBaHWE BO MHOTOM OMUPAJOCh Ha HaOMO/eHUs |
uHTynuro. C TOosiBIeHWeM COBPeMEeHHBIX TeXHOJOTMM 3Ta MCTOpUuYecKas 3aBUCHMOCTb pe3KO
W3MeHW/Iach, KapJAHAa/IbHO M3MEHUB CTIOCOObI MPOTHO3UPOBaHUS B Pa3/IMUHbIX 00/acTsiX. PaHHUe
METOZbl TPOTHO3UPOBAHUS, YacTO OCHOBaHHbIE Ha eCTeCTBEHHbIX HaO/Io/IeHusX, /laBaju
pPYZVMeHTapHble, HO Ba)KHble CBeJIeHUs O CeTbCKOXO03MCTBEHHBIX LIMK/IaX M MOrOJHbIX YCI0BHUSIX.
OfiHaKo 10 Mepe yCJIO)KHeHHUs1 00IIeCTBeHHbIX TIOTPeOHOCTe He0OX0IUMOCTh B TOUHBIX MeTO/aX
TIPOTHO3UPOBaHUsI BO3pacTasa, 0co0eHHO B cepe TOProB/IM U yIpaB/IeHUs] peCypcaMu.

JIlpeBHHe MeTOAbl NMPOTrHO3UpPOBaHUA. Ha MpoTsykeHUWM BCell MCTOPUM uesloBeuecTBa
JpeBHUe LIMBU/IM3aL[MM UCII0/Ib30BaIM pa3/vyHble METO/bl IPOrHO3UPOBAHUS, KOTOPbIE 3a/10KUIN
OCHOBY /Il COBDEMEHHBIX Tpe/iCKa3aTe/IbHbIX NPAaKTHK. PaHHMe 00IIecTBa, TaKve KaK BaBUJIOHSHE,
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onmupasuch Ha HebecHble HAOJIOIEHWS UM aCTPOJOTWYeCKHe TIpe/iCKasaHWs [l PYKOBOZCTBA
Ce/IbCKOXO3SIMICTBEHHON /1eATe/IbHOCTbI0 W PEeMTMO3HbIMUA 1|€EPEMOHMSIMHM, UTO TOJUYepKHUBAJIO
TeCHYIO CBSI3b MeX/y [1esiTeJIbHOCTbIO UesioBeKa M MPUPOJHBIMYU LIMK/IaMU. bosiee TOro, KopeHHbIe
Hapo/bl HCI0/Ib30Ba/IM YCTHbIE TPAJWLMM W 3HAHWUS TPeJKOB [J1s1 TIPOrHO3UPOBAHUS TOrOJbI U
Ce30HHbIX H3MeHeHMi, o0ecrieurBasi TeM CaMbIM YCTOHUMBOE YTIpaBjieHHe pecypcamu W
YKU3HECTOMKOCTh OOLIMH.

Pa3BuTHe HAyYHOr 0 MPOrHO3UPOBaHMA. Pa3BUTHe HayUHOr0 MPOrHO3MPOBaHUS 3HAMEHYeT
coboli TOBOPOTHBIN Tepexo/; OT Mpe/cKa3aHWi, OCHOBAaHHBIX Ha MHTYULMH, K CUCTEeMaTHYeCKUM
METOZ0/I0THsIM, UCITOJIb3YIOLMM SMITUPHUYeCKHe JaHHbIe.

Tabnwuia 1. CpaBHeHHe MeTO/I0B ITPOTHO3UPOBAHMSI: OT APEBHOCTH K COBPEMEHHOCTH
Mertop, OcHoBa TouHocT IIpumep
b NpUMeHeHUus!
peBHue ITpupopgnbie Hwu3kas, ITIporuo3s rnorofe! Mo
HabJTIoZIeHUsT SIBJIEHWS], UHTYUIUSL | CyObeKTUBHas TOBE/IeHUI0 )KUBOTHBIX
Actponorus HebecHble Hwu3kas, Ce/lbCKOX03CTBEHH
Tesa, MUboJIoTHs CIIeKYJISTUBHAS ble [IUKJIbI (BaBU/IOH)
CraTrcTrueck OMITUPUYECK Cpennsis IIporHo3s crpoca B
Wl aHau3 Ve JaHHbIe, -BbICOKast TOProBJie
MareMaTuKa
MariuurHHOe Bbonbie Bricokas Ontumusanus
o0OyueHue JlaHHbIe, aJITOPUTMBbI LIerioYeK MoCTaBoOK

OTa SBOMIOLMSI  XapaKTepU3yeTCs ~ WHTerpalyeld  CTaTUCTUYECKMX  METOJOB |
BBIUMC/TUTE/TBHBIX MOZe/ield, UTO TI03BOJISIET TIOBBICUTh TOYHOCTb M Ha/IeXKHOCTh IpeCKa3aHus
Oyayumx cobbituid. [losiBneHne TexHosoruii, ocobeHHO B obiacty cbopa M 00pabOTKM /JaHHBIX,
TIPOU3BE/I0 PEBOJIIOL[MI0 B TIPAKTHKE TPOTHO3MPOBAHUSI B TaKWX Ppa3/IMYHBIX 00/acTaX, Kak
KOHOMHKA, MeTeOpOJIOTHsI U JKOJIOTHs. B3anMozeiicTBue Mexay CUcTeMaMy 3HaHUM KOPeHHBIX
Hapo/IOB U 3arazia Jaet boraroe rpe/cTaBieHre 00 3TOM pa3BUTHH, Mpe/rio/aras, 4ro rMpu3HaHue
pa3/IMUHBIX METO/OJIOTUI MOXKET Y/IyUIlUTh Hallle TTOHUMaHWe W DPEIlUTh CI0XKHbIe riobabHbIe
npo06JieMbl; Takasi TIepCIIeKTHBA OYeHb BaXKHA, TTOCKOJIBKY OHA TIOAUepKUBAeT reHePaTUBHYIO CHUITY,
KOTOpasi MO>KeT BO3HUKHYTh TIPH epeceueHny KOHTPACTHBIX MapagurM [2]. HayuHasi cTporocts,
NpUMeHsieMasi B COBPEMEHHOM TIPOTHO3MPOBAHWH, He TOJBKO JIeMOHCTPUDPYET TIOTeHL[Has
TeXHOJIOTUH, HO W TpeOyeT MHOTrOrpaHHOrO TMOAXOZAA [yisi TIOJHOTO TIOHMMAHHUSI TOHKOCTEH
TIpOrHo3upoBanus Oyayiero [6].

Ha 5BOMIOLMIO TIPOTHO3MPOBAHUS CYILIECTBEHHO TOBJ/IUSIO TOSIBJIEHHE CTaTHCTHUYECKUX
METO/I0OB M TpHMEHEeHHe MaTeMaTHUeCKMX TPUHLIUIIOB, KOTOPble B COBOKYITHOCTH TIOBBIIIAIOT
TOYHOCTB TIpeZCcKa3aHuid. V3Haua/sbHO MPOTHO3MPOBAaHKE OMUPATOCh HA KaueCTBEeHHbIE OL|eHKU U
WHTYWUTUBHBIE 10Ta/IKW, UYTO 3aUaCTyO MPUBOJUIIO K HEHaZIeXKHbIM pe3ysibTataM. OZIHaKO BHe[peHHe
CTAaTUCTUYECKOTO aHa/lu3a W3MEHWIO 3Ty KapTHHY, O0eCreurB CHCTeMaTHUecKue MOAXOAbI K
WHTEepIIPeTaLWy JaHHbIX. Hanpumep, JMHaMUUeCcKoe MJIaHUPOBAaHUE MPOEKTOB 00beAUHUIIO aHATU3
PHICKOB C yTIpaB/JI€HUEM TIPOEKTOM C MIOMOILIbI0 UMUTALIMOHHOTO MO/ie/TpoBanusi MoHTe-Kapiio, uTo
OBbLIO OTMEUeHO MpY pa3paboTKe METO/IOB UHTErPUPOBAHHOTO YIIpaB/IeHHs TIPOeKTamu [3].
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MopgenupoeaHue urpbol metogom MoHTe-Kapno
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PucyHnok 1. MogenupoBanue MoHTe-Kapiio

B 1 pucyske wertos Monre-Kapno paccuuThiBaeT BepOSITHOCTh —COOBITHS,
HaCTyIJIeHHe KOTOPOTO 3aBHUCHT OT C/IyualHBIX CcOObITUH. HarprimMep, BepOSITHOCTh BBIMTPHIIIA B
urpe «Koctu». Ecyii uTpok BeiOpachiBaeT KyOMKHY C OJJMHAKOBBLIMU YHC/IaMU, TO MalllMHaA JjaeT eMy 4
ouka. CtaBka 3a 6pocok paBHa 1. ¥ urpoka ectb 1000 oukos, oH czenaer 1000 6pockos. [TpoBegem
cumysisituio Metogiom MoHTe-Kapsio 10 000 pa3. Ha rpaduke oTpakeHbI pe3y/bTaThl BCEX
3KCriepuMeHToB. bosbiasi yacTe imHUNA omyckaercss Hike oTMeTkH 1000, To ecth c Gosibleit
BEePOSATHOCTBIO UTPOK MOTEPSIeT OUKH, a MalllMHa OCTAHEeTCS B BBIUTPHILLIE.

OTOT WHHOBALIMOHHBIN TMO/XOJ, [JeMOHCTPUPYeT, KaK MaTeMaTHueckoe MO/ie/IMpOBaHHe
MoKeT 3((eKTHBHO yIpaB/sTh Heorpe/e/leHHOCTbI0 B IMPOrHO3ax MpoeKToB. Kpome Toro, rpu
JIOITOCPOYHOM TIPOTHO3WPOBAHWU HArpy3KU MO/Ie/Ib  MYJIbTUIIMKAaTUBHOM ommbku (MEM)
JIeMOHCTPUPYeT Heo0X0[UMOCTb TIOHUMaHUsI BOJIATH/ILHOCTU - 0COOEHHO BO BPeMSsI SKOHOMUYECKUX
KosiebaHWid, - YTO TIOBBIIIAeT HA/IeKHOCTh MPOTHO3a Ha OCHOBE MCTOPUYECKWX JaHHbIX [4]. B
KOHEeuHOM cyeTe, IPUMeHeHHe CTaTUCTUYeCKUX MeTO/IOB B TIPOTHO3UPOBAHUM TIPe/iCTaBsieT coboit
Ba)KHeMIlIee OCTY)KeHHe B CTPeM/IEHHH K TOYHOCTH U MPUHSATHIO 000CHOBAaHHBIX pelleHnH.

CoBpemMeHHbIe TEXHOJIOTHH B MPOTHO3UPOBAHUM. VIHTerparyisi COBpeMeHHbIX TeXHOI0T U
B MPOTHO3MPOBaHMeE TpeZCTaB/sieT cOO0W MOBOPOTHBIN CABUT OT TPAJULIMOHHBIX METOZOJIOTHM K
TOAX0JaM, OCHOBAHHBIM Ha JIaHHBIX. Brarojapst JOCTW)KEHUsM B 00J1aCTH BBIYMCUTETBHOTO
VHTe/JIeKTa ¥ aHA/TUTUKY OO0JIBIINX JaHHBIX TIOSIBU/IACh BO3MOXKHOCTh TTPe/ICKa3bIBaTh TEHZEHLH C
00JTBILION TOYHOCTBIO. DTH T€XHOJIOTHUH ITO3BOJISIFOT UCII0/Ib30BAaTh OTPOMHBIE MaCCHBBI IaHHBIX JIJIsI
BbISIB/IEHUS] 3aKOHOMEPHOCTe M KOppessliMi, YTO yiydllaeT MpOLlecChl MPUHATHUS DelLleHud B
pa3/IMYHbIX OTPAC/sAX, BK/Ouasi (PUHAHCHI, TPOM3BOJACTBO U TI'PaJOCTPOUTENHCTBO. Hampumep,
VHTeJIIEKTya/IbHbIe TPAHCITIOPTHBIE CUCTEMBI B «yMHBIX» TOPOJIaX MCIIO/B3YIOT JaHHBIE B PEXKUME
peasibHOTO BpeMEHM /il ONTMMU3aly TPaHCIIOPTHOTO TMOTOKA M COKpAll[eHWsl 3aTOpOB, O YeM
roBOpUTCS B cTaThe [1].

Tabwia 2. TTpumepsl TpUMeHeHHsI COBPEMEHHBIX TEXHOJIOTUM B IIPOTHO3UPOBAaHUH

TexHosorus Oo0nacThb IIpumep
NpPUMeHeHUs pe3y/bTaTra
AHanuTrkKa Tpancnop Ontumusarj
OOMBIINX TaHHBIX T (yMHbIE us Tpaduka,
ropo/a) CHWKEHHE 3aTOPOB
MaitHHOe YmpaBneH TouHble
oOyueHue ve 3arnacamu TIPOTHO3BI CIIPOCa,
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MeHbllle U3J/IULLIKOB
UckyccTBeHH Lerouku Peakuuis Ha
bIl UHTEJIJIEKT MOCTaBOK cbou B peaslbHOM
BpeMeHU
[IpesukTHBH [ToBenenu [IporHo3
asl aHa/IMTHKa e rnoTpebuTeseit TPeH/0B Mocjie
raHjemMuu

Ha 3BosIOL[MI0 METO/I0/IOTHI TPOrHO3MPOBaHUsS OKa3ano TyOOKOe BUSHUE TIOSIBJIEHHE
TaKUX COBPEMEHHBbIX WHCTPYMEHTOB, KaK aHa/MTHKA OOJBIINX [aHHBIX, MAalIMHHOE O0ydyeHHe U
WCKYCCTBEHHBIN UHTE/IIEKT. B OT/IHUME OT ApeBHUX METO/I0B, OCHOBAaHHBIX Ha 3/IEeMEHTapHOM cOope
JIAHHBIX, COBPEMeHHOe TIPOTHO3UPOBAHKE UCIIO/Ib3YeT C/I0XKHbIE aJITOPUTMbI U OOLITUPHBIE MaCCHUBbI
JIAaHHBIX [I7s1 TIOBBILLIEHUS] TOYHOCTU U OIepaTUBHOCTH. Kpome TOro, MCKyCCTBEHHBIM UHTEJJIEKT
To/Iy4yaeT Bce OoJibliiee TIpU3HAHUE 3a ero MpUMeHeHHe /ISl OTITUMU3alU YIpaB/ieHus L[eToYKaMu
TIOCTaBOK IMyTeM WHTEeTpaly aHa/iku3a JaHHBIX B PeXXMMe peaslbHOrO BpEMEHU W MMOKUX Mojesel
TIPOTHO3MPOBAHUs, UTO TI03BOJIAeT OpraHu3alusiM 3(@eKTUBHO CHUWKATb PUCKU U COXPAHSTh
KOHKYPEeHTHbIe TMpenMyinecTBa [5]. TakuM o0Opa3oM, MHTerpaiysi 3THUX IepeJoBbIX TEeXHOJIOTHUH
3HaMeHyeT o000l 3HAUWTeSbHBI CKAYOK B TMPAKTUKe TPOTHO3WPOBAHUS, TIpeBpailjasi ee W3
CTaTAYHBIX MIPOTHO30B B JUHAMUYHbIE, OCHOBAHHbIE Ha JJaHHBIX BbIBO/BI.

3ak/IoueHue

OBOJIIOLIMS TIPOTHO3MPOBaHUSI OT [JPEBHUX MeTOJOB K COBPEMEHHBbIM TeXHOJIOTUSIM
CBUIETE/ILCTBYeT O TIyDOKMX TipeoOpa3oBaHUsIX, KOTOPble OTpPaXKalOT  a/lanTalldOHHbIe
BO3MOKHOCTH UeJIOBEUeCTBa M PACTYIIYIO CI0XKHOCTb TOTpeOHOCTeH oOIecTBa. M3HauanbHO
OCHOBaHHbIe Ha AaCTPOJIOTUUECKHUX HHTEPIPEeTAMsIX W eCTeCTBEHHBbIX HaOJIIO/IeHUSX, ApPeBHUE
MeTO/[bI TIPOrHO3UPOBaHUsS ObecrieurBasyd 3/IeMEeHTapHYH0 OCHOBY /il TIPUHATHS peliieHWd. Ha
MIPOTSDKEHUM  BEKOB 3TW  MeTO/Ibl  TIOCTeTNIeHHO OOBeJUHS/IA HayuHble pacCy>KIeHUs W
TEeXHOJIOTUUeCKHe JOCTW)KeHUs], JOCTUTrasi KyJIbMUHAL[MU B CJI0’KHOM MPOTHOCTUYECKOM aHaTUTHKe,
OCHOBAHHOMU Ha 0OJIBIIIMX JAHHBIX ¥ MAllIMHHOM 00yUeHHH.
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