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VIK 33145
H.H. CEPJTIOK

IPOTHO3MPOBAHUE COCTOAHUA 310POBbI YEJIOBEKA HA
NMPOU3BOJICTBE

JlanaraeTcA METOAMKA NPOTHOBUPOBAHMA PUCKA ITPOdeccHOHaNbHBIX 3aboneBa~
HMIi HA OCHOBE aHAJM3a BPEMEHHbIX PAAOB. B KadecTBe MOAEIBLHOrO IpUMepa B3sATa
cratuctuka 3abosneBannsa GpoHXUTOM NPOdECCOPCKO-TIPEeno/iaBaTeNbCKOr0 COCTaBa
XHYPS.

1. AHAJIM3 COBPEMEHHOI0 COCTOAHMA NpPoGJeMbl 1 0030p MyOaMKaIiI

Kax mokazamm mccienoBamma [1], TpeGoBanme «abcosmorHO» GesomacHocTH B
CJIOKHBIX ¥ GOJbIIMX CUCTeMaX THIA «4eJIoBEeK - MallMHa - Cpefa», T.e. «HyJeBO-
ro» PUCKA, He TOJBbKO HEBBITOJHMMO, HO, B KOHEYHOM cYeTe, IPUBEJIO K JO0POrocTo-
SIIMM M Jlaske TParndecKUM IOCJIeNCTBUAM MJIA SKOHOMMKM M Hacesenus. Temeps
yoKe M3BECTHO, 4YTO CTaHIAapTbl Y HOPMBI 0€30NMaCHOCTM B HEKOTOPBIX CIydafx
yCTaHaBJIMBAJIMCh He HA HAYYHOM OCHOBe, a IOJ BJMUAHMEM OBCTOATENBCTB, NPKOG-
peras 3aTeM CHUJIy 3aKoHa. B urore BHeJ[peH)Ee KOHKPETHBIX TeXHUYEeCKUX CUCTEM
5e30I1aCHOCTY OKas3bIBA€TCH CTOJb JOPOIMM, & COOTBETCTBYIOIee CHUMKEHMe pICKa
CTOJIb He3HAUUTEJBbHBIM, 4TO OOLIeCTBO cTAaHOBUTCS GefHee, a oBIIMI PUCK IS €ro
4JIeHOB BO3PacTaeT. B HOBBIX yCIOBMAX NOAXOA K PeIIeHMIO IIpobJieM, OCHOBAHHBII
Ha KOHUeNuyu abCosoTHOM GesomacHoCTH «pearupoBaTh U BHIIPABIATH», BBIHYH-
JleH yCTYIUTb MeCTO HOBOMY IOAXONY, Ifie INIaBEHCTBYIOUIMI IMPUHIMUI — <IIpef-
BUIETh U TpeAyTIpeAaTh». JTOT NPUHIMI — OCHOBA IIEPCIIEKTMBHOIO yIpaBJe-
HUA YCJOBUAMM TPyHda M KU3HEJeATeJbHOCTH.

Caenya [2], cucTemy «yeJsoBeK—MalMHa—Ccpena» OydeM HasblBaTh BpraTudec-
koit. Ecu paHbllle B TaKMX CHUCTeMax LeJbH CUCTEMHOTO aHasm3a OBIIO paccMoT-
peH1te HEKMX OBIIMX CBOWCTB CHCTeM, KOTOpble BOBHMKAIOT ¥ HMX, KaK Yy II€JIOro, To
ceyfyac NOMUHMPYeET CUCTeMHbIN cuHTes. Takoil CMHTe3 I03BOJIAeT U3 MAaCChI Ilepe-
MEHHBIX M3BJE€Yb MMEHHO TO, YTO HYXXHO AJA IIPUHATUA DelleHMA.

Ilocne pabor [3,4] cTaiM NOHATHBI NPUHLUMIMAJbLHBIE OTPAaHVYEHMA B 06JacTu
IIpOrHO3a M OBl CO3aHbl HOBBIE IIOKOJIEHUA Moueneﬁ U aJIrOpuUTMOB, ITPOTHO3 CTaJ
nupycrpueit. Cejtyac HabmomaeTcs CKadyok B IIPOTHOSBMPOBAHMM, KOTOPBIA MOMKHO
CpaBHUTH C T€M, YTO IIPOMBOLJIO C HACTYIJIEHMEM OSII0XM IIePCOHAJBHBIX KOMIIbIOTE-
pos. IIporHosupoBanue Iepecraso GbITh HayKOi, OHO CTAHOBUTCA OTPacibio. B Hamm
JIHM [lasKe He OueHb KPYITHbIEe (DMPMbI MMEIOT J1abopaTopnyt, 3aHUMAKOLECS TTPOTHO-
3POBAHMEM, MY KaK YaCTO TOBOPAT, — «IIPOEKTMPOBaHMEM OymyInero».

Tnyboxas cBA3L MeXIy UAEAMY HeJMHEHHOM AVMHAMMKM M yIIPaBJEHMEM PUCKAMU
crana fAcHa HemaBHO. OCO3HATH ee MoMmoryia IapajoKCaJbHAf CTATUCTUKA aBapuil.
Kaxcnan ns kpyrHerinux xatactpod XX Bexa CBA3aHA C JJIMHHOM L[EITbIO IPUYMHHO-
CJIeICTBEHHBIX CBA3€H, € «HeBIATONPUATHBIM CTeYeHMEM MHOIMX MAaJOBEePOSTHBIX
cnydaitHbix obcroaTenbeTB». B Hawanme X1X Beka KIayce ycraHoBumi, uro cymma
He3aBUCUMBIX, OJJMHAKOBO PaclpefeNleHHbIX CIYYaifHbIX BEJMUMH IOAYMHAETCH HOP-
MaJbHOMY 3akoHy. COOTBETCTBYMONIad eMy KpyMBasA OdeHb ObicTpo ybbiBaer, Gosb-
M€ OTKJIOHEHUS OYeHb PeIKM, TaK YTO MMM MOKHO npereGpeun. Ho ecTs u apyroit
KJacC 3aKOHOB, KOTOPble Ha3bIBAIOT CTeNeHHbIMM. «XBOCT» BTOr0 pacnpefeseHus
yObIBaeT ropasjo Me[JleHHee, B TOM CJydae OTKJIOHEHMAMY IpeHebpeub HeJbas.

Ilpenamnosioyxkerne O rayCCoBOM CTATMUCTMKE NPUBOAUT K 3aKJIOYEHMIO O TOM, 4TO
BEepOATHOCTL BO3MOXKHOJ aBapuy Ha aTomHo# crammm 1077 rox!, T.e. oxna aBapus
3a 10 muH jer. OQHAKO KaK IOKA3a/y NpoBeAeHHbIe B MOCJIEeJHME TOABI MCCIe/[0Ba-
HuA [4], BO BCcexX O3TUX CJy4YadAX Mbl MMeeM MeJ0 CO CTEleHHOJ CTaTUCTUKOIL.
IToaTomMy OLEHKM HOJKHBI ObITE COBceM Apyrue. B caydae «cremeHHBIX GefcTBumit»
HaJ0 PacCYMTHIBAThH Ha XyJlee.
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B ympaBneHmu pHUCKOM OCHOBHOe ¥ HauboJsiee BaiKHOe CBS3aHO HE TOJBKO C
OI/CAaHMEM, CO CTATMCTMKON, C NOHMMAaHMEM MeXaHU3MOB, HO M C TeM, YTO B psje
CIy4aeB MOXHO Has3BaTb NpeJBECTHMKM. Ellle Hydero He IIpomMsolLIo, KaTacTpoda
JlaNleKo, a HeKOoTopas MeJJIeHHO MEHAIOUIAfACA [epeMeHHas y»e [OBOPUT O TOM, YTO
MBI BOLLIM 32 IPAHMILY JOMyCTMMON obmactu [5]. B KauecTBe efyHWIIBI U3MEPEHUSH
ONACHOCTY Cceifyac MCroyb3yeTcs PucK. IIpu 9ToM moj TepMMHOM «PUCK» MTOHMMAIOT
MHOTOKOMIIOHEHTHYI0 BeJIMYMHY, TTOJYYEHHYIO C I[IOMOLbI0 CTATMCTUYECKUX JaHHBIX
MM MMUTALUMOHHBIX MoJeJielf, KOTOpas BKJIOYaeT B ceba: BesurauHy yiepba or
BO3/EMCTBMA TOTO MJIM MHOTO (PaKTOPa; BEPOSTHOCTb €ro BOSHMKHOBEHMS, Heompeze-
JIEHHOCTh B BeJMUMHAX Kak ymepba, Tak u ero BeposTHOCTH. JUIA M3MepeHMs
GezomacHOCTM MCIIONB3YIOTCA TIOKA3ATeNM, XapaKTepusyIOLe COCTOAHME 340POBbS
YeJoBeKa M KadeCTBO OKpy»Kalolleit cpefbl. Ecsu paHbllle axIeHT fesajci Ha
KOHTPOJIb 32 (haKTOpamMy ONacHOCTH, TO Telepb OH IepeMellaeTcA Ha KOHTPOJb 3a
uX BO3JE/iCTBMEM Ha dYesoBeKa 1 npupody. s obecredeHus STOH ey HYKHO
HayYUTHCA YTIPABIATb PUCKOM, T.€. MAEHTM(MUIMPOBATL PUCKM DasJIMYHON TIPUPOZIBLI
¥ BBIYMCJITH COOTBETCTBYIOLYE MM BEJMYMHBI ONTHMAJBHBIX 3aTPaT, HEOOXOIVMBIX
AJIA UX CHUMMKEeHUA. A AJIsL 9TOTO PUCK Hy?KHO BOBpeMsA npeaBuIeTh, CHpOl‘HOGMPO—
BaTh, UTO ABJIAETCA 3anadeit MCCIeoBaHMA. B jmrTepaType mpensaraloTcs pasimMy-
Hble MOJleJ, TIO3BOJISIONME [IPOTHO3MPOBATEL OKAa3aTeM IIPOMBBOJCTBEHHOIO TPaB-
MaTusMa, mpodaaboneBaHNnit, OIACHOCTY MTPOMBBOACTBEHHONO 0bopynoBaHMs u T.1. B
JlaHHO} paboTe aKUEHT MeNaeTCd MMEHHO Ha COCTOAHME 3I0POBbA 4ejoBeKa Kak
OCHOBHOTO BJIEMEHTa DPraTU4ecKoil CHUCTEeMBI.

IJeavto HacCTOALIETO MCCIENOBAHUA ABJAETCA OTPabOTKA METONVKM IIPOTHOBYUPO-
BaHMA PUCKa HA OCHOBE aHAJM3a BPEMEHHBIX psAAoB. lIpexanosaraercd, uro saboje-
BaHMUA UYeJOBeKa, B TOM dHMCJe ITPOdecCHoHAJbHEIe, TIOJUMHAIOTCA OIpejeseHHbIM,
3apaHee HeM3BECTHBIM 3aKOHAM, IIOJBEPKeHHBIM CJIY4aifHbIM CTAlMOHAPHLIM BO3MY-
IIIeHUAM.

3adaueil uccaedosanus ABIAETCA YMCIEHHO-DKCIIEPUMEHTAIbHAA IIPOBEPKa aleK-
BAaTHOCTY JTUX IIPeJIIONOMEeHM ANA mporHosa sabosneBaemocty. Ilo pesysbraTaMm
MOXKHO TaKiKe CYJUTb O TayCCOBCKOM MJIM CTelNeHHOM XapaKTepe CIydaiHbIX
BO3MYIIE€HMIA.

2. Onucasmne mpounecca NPOrHO3UPOBAHUA

B xauvecTBe MHCTpyMeHTa aHa/NX3a M IIPOTHOBUPOBAHMA 3aboJeBAeMOCTH JC-
ToNb3yeM TaKeT CTAaTUCTMYeCKoro anaymsa StatSoft Statistica 6.0. Paccmorpum
naHHBle 10 3aGoseBaeMOCTM GPOHXMTOM Ccpezy MpodeCcCOPCKO-IIPernoaBaTelbCKo-
ro cocraBa XHYPO. Ha ocHoBaHuMM JKypHaNa yderTa GONBHMYHBEIX JmcTOB mo XHVY-
PO 3a 1992-1998 rr. 6b11a cosnana 6asa gaHubix npu nomoiy Microsoft Access. Vs
Hee OblI B3AT BPEMEHHON PAJ, XapaKTepusylowmit saboseBaeMocTb GPOHXMTOM 3a
1992-1998 rr. IIponecc NPOTHOBUPOBAHMA COCTOMT M3 OYEBMAHOI IOCJIENOBATENb-
HOCTY IIaroB:

1. IIpoBefieM BMBYyaIM3allMIO JAHHBIX (puc. 1).

IIpumeHUM MeTonbl MOAYJs «BpeMeHHble psAnbl M IIPorHosMpoBaHue». Jlid Ha-
YaJjia MCKJIIOYMM U3 paccMoTpeHns mocienuue 12 mecsues. Ha 9Tux jgaHHBIX Oynem
TIPOBEPATHL TOYHOCTH IIPOTHO3a, MOCTPOEHHOTO € IOMOIIbLI0 MOJEJN.

2. IlpoBepuM psAJ Ha CTAIMOHAPHOCTh, [JIA 4ero NpOBefeM aHaJuU3 aBTOKOppe-
JIAUMOHHON (PYHKIUM NAHHOTO BPEMEHHOTo pspa.

3HauuMble K03 PULMEHTbl KOppenanmy HabGJofaloTCA MeXAy IoKasaTelaMMu,
OTCTOAIIMMY APYT OT Apyra Ha 6 Mecsaues. Vccnenyemslit BpeMeHHOI pay obHapy-
JKMBaeT CBOMCTBA HepuoAnMdHOCTY. HyXHO BBIZENMTH CE30HHYIO COCTABJIAKIIYIO U
CKOPPEKTMPOBaHHBIA DA, KOTOPbIi Hecer uucopmaumio o6 obiiem xapaxTepe
JIHA MUK

3. Onpenesm mepuos Ce30HHON cocTaBnaAmolel. [[pMMEHUM MeTOJ CIeKTpalb-
Horo aHasmsa Pypbe.
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4. I/.[CCJIEI[yeM aJIeKBaTHOCTh MOJEeJH, IJIS STOT0 NpOoaHaJU3UpPyeM OCTaTKN.
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Puc. 4 HopmanbHbIT BEpOATHOCTHBIA Ipachuk pacipeneseHnsa 0CTaTKOB

Pacnipefiesiennie oCTaTKOB HOCTATOYHO XOPOINO OMMCHIBAETCH HOPMAJBHBIM Pac-
npefeneHrem (puc. 4), clefoBaTeJbHO, MOJENb afeKBaTHO OIMCHIBAET AVHAMUKY
MccIelyeMoro Iporecca.

5. Terepsb mocTpoMM NPOTHO3 Ha AajbHeie 12 MecAlleB M CPaBHUM IaHHBIE.

Jul-1992
Jan-1993
Jul-1993
Jan-1994
Jul-1994
Jan-1995
Juk1995 )>
Jan-1996
Jul-1936
Jan-1997
Jul-1997
Jan-1938
Jul-1998

Puc. 5. Habmogaemslit 1 IporHosupyemsrii rpaduk

Ha puc. 5 cruomrHoit JmeMeit usobpaxen Habmofaemblit rpaduk, ToUKaMu —
[IPOTHO3 Ha 12 MecsIeB, BEPXHMII IYHKTUP — TPaHUIL! JOBEPUTEJHLHOTO MHTEpBa-
Ja.

3. 3akmouenne

IIporHo3 AOCTATOYHO XOPOIIO COOTBETCTBYeT peasbHBIM HabMIOZeHusAM, 9TO
MOATBEPIKAAET aNeKBAaTHOCTh IOCTPOeHHO! Momemu. Ecam mpouecc He rayccosc-
KMIA, TO AJIA OLeHK) AOBEPUTEJBHBIX MHTEPBAJOB IIPOTHO3a CJeAyeT MUCIOJb30BaATh
JPyTe METOAUKY, KOTOpble He IPefyCMOTPeHBI B NaHHOM CTaTHMCTUYECKOM IIaKeTe.

CpaBHMBasA [aHHOE MCCJIeflOBaHME C aHAJOraMy, MOXKHO CHeJaTb CJleAyolue
BbIBOZbL. CyIeCTBYIOT MEeTOAMKM I[IPOrHO3UPOBAHMSA, KOTOPBIE I03BOJIAIOT aHaJM-
3MpOBaTh M IPOTHOSMPOBATHL KOJMYECTBEHHbIE II0KA3aTeN CHUCTEMBbI «Ye0BEK™
MaluyMHa—Cpefia»: KOJMYeCTBO HECYACTHBIX CJIydaeB, ONACHOCThL IIPOM3BOJCTBEHHO-
ro obopynoBaHWUsA, IIOKasaTeay NpodeccuoHanbHbIX 3aboneBanmit u ap.

Hayunass HOBu3Ha COCTOMT B TOM, 4TO BIIEDPBble MeTOAMKA IIPOTHO3MPOBaHUA
pUCKa Ha OCHOBe BPEMEHHBIX PAJIOB NPMMEHEeHa K DPraTUdecKoil CUCTeMe «Heso-
BeK—MallyHa—cpeza». ,HaHHaH MeToAuKa IIpejJlaraeT IIPOrHO3MPOBATH HE KoJmde-
CTBEHHO, a KadeCTBEHHO COCTOSHME 3/I0POBbA YeJOBeKa KaK OCHOBHOTO 3JIEMEHTa
apraTudeckoit cucreMbl. Takas cxema NPOrHoza paoraeT He TOJIBKO JJA aHAIM3a
npodeccnoHasbHEIX 3aboneBaHuit, Ho M AJaA Gosee IMMPOKOro Kpyra BPeTHBIX
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(haKTOPOB MPOM3BOJCTBEHHO} M OKPYKalomlei cpejpl, AJA KOTOPBIX I0oA0OHBIE
MeTo[pbl TIPOTHOBa paHble He IPUMEeHAINCE.

IIpaxmuseckas YeHHOCMDb BAKIIOHAETCA B TOM, 4TO, UCHOJb3ys AAHHYIO METO-
MKy TPOTHOSMPOBAHMUA, MOYKHO y3HaTh O NpuUOIIKaromeMcs nuke saboseBanns n
yeuIuTh TMPOMUIAKTUYECKe MEePbl MeJMIMHCKOTO M OPTaHM3alMOHHOTO XapakTe-
pa, TeM caMbIM 3¢ (HEKTUBHO U SKOHOMHO MCIIOJIb30BATh TPYAOBbIE pecypcsr Ilpes-
JlaraeMas MeTOIMKA YHMBEPCaJbHA M MOXKeT OBITh NPUMEHeHa [IJIs MPOTHO3MPOBa-
HIA COCTOFHUA 37J0pPOBbA deJsloBeKa Ha Jiofom pabodeM MecTe.

Concox sureparypst: 1. Kysvmun B.A., Hlanownuxos M.J. Kornenums GesomacHocTy: OT
puCKa <HYJIEBOTO» - K «Ipuemiemomy» // Becrauk Pocemitckoyt Axasemun Hayxk. 1994. T.64,
Nob. C. 400-408. 2. dpzoromura u Gesonachoems mpyda / JLIL Bobposa, O.M. Massiesa u ap.
M.: MaumsocTpoenne, 1985. 112c. 3. Maruneyxui I'.I"., Kypdiomos C.I1. Hesvueinasn guHaMmuka
n npo6iemsl nporrosa // Becrank Pocemiickoit Akagemun Hayk. 2001, T. 71, Ne3. C. 210-232.
4. Baadumupos B.A., Bopobwves FO.JI.., Maauneyxuti I'I. u dp. Ynpasienne puckom. Puck,
yeroitunBoe passurtie, curepretuxa. M.: Hayxka, 2000. 363 c. 5. [arondsrox B.B., Cepdrox H.H.,
Xannuxsinen A.Jl. BepOATHOCTHBI/ NOAXOX K aHAJIM3y COCTOAHMA 3A0POBbS YeJIOBEKa Ha
npoussozcrse // ACY u npuboper asromaruky. 2001, Bem. 115. C. 30-32.

ITocmynuaa 6 pedroanezuro 20.07.2004

Cepmioxk Haranbs HukonaeBna, acnupanTka Kadenps! oxpanel 1pyaa XHYPO.
Hayunble MHTEpecHI: yIpaBiieHue yCJIOBMAMM TpyZa Ha pabouem mecre. Axpec:
Vrpauna, 61166, Xaprskos, np.Jleansa, 14, Tes. 702-13-60.
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C.JI. JIANITA, C.C. JIAIITA
KOMIIBIOTEPHAA PAHHAA JMATHOCTUKA CAXAPHOI'O

JAUABETA METOJAMHM MATEMATUYECKOTIO
MOJEJIUPOBAHUNA

IIpensaraetcs cucTeMa KOMIBIOTEPHOI PaHHEH AMArHOCTMKM caxapHoro anabe-
Ta Ha OCHOBE IIapaMeTpOB MaTeMaTU4eCKon MOZeNI AMHAMUKHA IVIMKeMUM, MHAUBY-
JyaJM3UpPOBAHHOM IJA 00CIEeNyeMOro nanyeHTa o KJIMHMYECKHM JaHHBIM IpOBe-
JIEHHOT0 y HETO IMepopaJIbHOro TecTa TOJIEPAHTHOCTH K IVIHOKO3e. Ee IIpeuMy1ecTBO
B BO3MOYKHOCTY BBIABJIEHMA JaTeHTHBIX (hopm CJI mepen mesictsyiomeit oduumais-
HOJt cycTeMoit BeeMupHOit opranusanny 34paBOOXPAHEHNMA YCTAHOBIEHO CTATUCTH-
HYEeCKM JOCTOBEPHO.

AKTYaJbHOCTH TE€MBI

IIpoGiema MOBBIILIEHUS KadeCTBa paHHEN AMAarHOCTMKM caxapHoro auabera Tuma
2 (CII2), BBIABJIEHMA IPEALIECTBYIOIMX €My COCTOAHMI C HapyIeHHO! TOoJepaHT-
HocTeio K rimokode (HTT), korpa saboseBaHne HaXOAUTCHA B JIATEHTHOM dopme u He
TIPUBEJIO ellle K ONAaCHBIM OCJIOMKHEHWUSM, Becerja Oblia aKTyaJbHOM IJIA MeIMIUHBL
[1]. OcroBoit panmeit auarHocTuxkyu CJ2 sBaseTca JsabopaTopHo obOHapyeHHas
runepravkemus. OfHAKO 171 TPOTHOB3a pPasBUTUA COCTOAHMA IAlEHTa HYy’KHA
JIOIIOJIHUTENIbHAA MHGOPMaIMA 06 MHCYJATOPHOM almapaTe, KOTOPYIO MOXKHO MO-
JIyIUTh HETIOCPeNCTBEHHO IO CoflepokaHmio mucymyHa mmm C-nentuna B xpoBu. Tak
KaK UX IPAMOEe OIpeJleJIeHue CJIOKHO M IIpM MaCCOBBIX 00CJIeZIOBaHMAX HEeLOCTa-
TOYHO TOYHO, DTY METOAbl KJIMHMYECKM He IIPUMEHSAIOTCA. YiKe NaBHO IJIA BT
ey ObLI IIpeAJioKeH IIPOCTOM KOCBEHHBII MeTOJ MCCJIeNOBaHMA HeporopMo-
HAJILHO DeryJAluM TIMKeMUM TI0 ee M3MEHEeHMIO B IIpollecce TJIIOKO3HOM HarpysKu
— IIepopaJIbHOTO TecTa TojiepaHTHocTu K rimwokoze (IITTT) [2,3]. SToT Merox ocHo-
BaH Ha TOM, 4YTO JK30T€HHAs IIIIOKOBa CTUMYJMPYeT CeKPeIVio MHCYJIMHA, a [JVHa-
MUKa M3MeHEeHUA IJIMKEeMMM OTPajkaeT ero aeiicTBUE.
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