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Pedepar

Ileay. PazpaboTka npotoTuria MHGOpPMaMOHHO-aHAJIUTUYECKON aBTOMAaTU3UPOBAHHON CUCTEMBI yJyeTa,
XpaHEeHUs] 1 00pabOTKU MEIUKO-TUTHeHWYeCcKO WHGOPMAIMM O COCTOSTHUM ITPOM3BOJCTBEHHON Cpelbl
1 3I0pPOBbsI TIEPCOHAA OCO00 OITACHBIX TIPCATIPUSATHI, 3TOpPOBbS HACeJICHUsS M Cpedbl ero OOMTaHWS B
paifoHax pa3MeIIeHUs] XUMUICCKN OTTACHBIX MPEAIIPUSATHN B IIEISX 00eCIICUCHMST XMMIYECKO O¢30IMacHOCTH
B JIeHUHIpanCcKoi 00J1acTu.

Obsexmot uccaedosanus. 3A0 «TUXBUHCKUM (peppocIIaBHbIN 3aBO» U APYTHME TPOMBIIUICHHbIE MTPEIMPUSsI-
TUSI TOPOJA; 3M0POBbe HaceleHus B I TuxBuH; 300poBbe nepcoHana 3A0 «TUXBUHCKUN (heppocTuiaBHbBIN
3aBOJl»; TPOU3BOJICTBEHHAs Cpe/ia; cpefa OOMTaHUsT HaceIeHNs.

Mamepuanst u memodvr. @OPMBI CTATUCTUICCKON OTUYETHOCTH TIPSATIPUATHIA O BBIOpOCAX BpETHBIX
(3arpsi3HsIOLIMX) BeUIeCTB B aTMOC(EpHBbI BO3IyX, BOLY, IOYBY; aMOyJaTOpHble KapThl HaceJleHUs |
paboTarolIux TPeANpUITHii; 0a3bl JAHHBIX COILIMATbHO-TUTUEHUYECKOTO MOHUTOPMHIA O 3arpsi3HEHUM
TOKCHKaHTaMU 00bEKTOB OKpYXKalollei Cpeibl, pe3y/IbTaThl TPOM3BOACTBEHHOTO KOHTPOJIS, KApThl aTTeCTalluU
pabovYrx MeCT TPEIITPUSITHIA.

Pe3zyasmamer. Co3nmaHHasi MOIEIb CUCTEMBI ydeTa, XpaHEHMSI M 00pabOTKM MEIUKO-TUTMeHWYECKOU
WHpOPMALINM MMEET psI OTIMIMKA M IIPESUMYIICCTB OT YXe cyIlecTBYOIMX. OCHOBHBIMU SIBJISTFOTCS:
METOIOJIOTUIECKOE €IMHCTBO MPEAMETHOM 00JIaCTH; OTKPHITas apXUTEKTypa CUCTEMbI, YHUDUIIMPOBAHHBIC
KaTOJIOTH MCIIOJIb3yeMOi HOPMaTUBHOM 0a3bl (Kjaccu(puKaTophbl, KOAU(PUKATOPHI, CIOBApU); OIepaTUBHAs
aHaJuTU4eckasi oopaboTtka gaHHbIX (On-Line Analytical Processing — OLAP); MakcuManbHO€E MCTIOIb30BaHUE
HMMEIOIIeTOCs] HaydHOTo, MH(MOPMAIIMOHHOTO, TEXHUYECKOTO, MPOrPaMMHO-TEXHOJOTUIECKOTO TTOTeHIIMAa;
ObICTpasi CKOPOCTb BBOJA U MPOCTOTa 00paboTKM NaHHBIX. [IporpaMMHOe pellleHHe OCHOBAHO Ha 0Oa3ze
€IMHOTO XpaHWINIIA TaHHBIX, IPEAOCTABISIONIETO aKTyaJlbHbIE, TOCTOBEPHBIC M HEITPOTUBOPEUNBBIC TaHHBIC
¥ obecrieynBaiomero GopMrUpoBaHUe CTAaHAAPTHBIX aHATUTUYECKIX OTYCTOB B COOTBETCTBHU C PETJIAMEHTOM,
a TakKe OBICTPOE CO3MaHNE HOBBIX U MOAU(DUKAIIMIO yKE UMEIOIIIUXCSI OTYETOB.

Buisoowr. Pazpaborannas MAC obecnieunBaeT CHUXXKEHHE BpeMEHU BBOAA JaHHBIX; 00pad0TKU MHMOPMALIUH,
HarJSIIHOCTbh U UHTEPAaKTUBHOCTh. ChOpMUPOBaHHbBIE OTYETHI ITO3BOJISIIOT 60J1ee 9 (heKTUBHO pa3pabaTbiBaTh
W TIpUHMMATh YIpaBJIeHYECKWE pelIeHUs, YTO TMOBbIAET 3(PHEKTUBHOCTD NeSATENBHOCTHA, CBSI3aHHOM
C BBISIBJICHHEM Y CHIDKCHHMEM BIIMSTHISI BpEIHBIX U OITACHBIX (DAKTOPOB CpeIbl OOMTaHMSI Ha 300POBhE UETOBEKA;
THoBBIIIAaeT 3(GEKTUBHOCTD YIIPABICHUS PUCKOM IJISI 3IMOPOBbS HACEJCHMS, IPOXMBAIOIIETO B pailoHax
pa3MelIeHUs XMMUYECKU OMaCHBIX OOBEKTOB.

KmoueBble ciioBa: MH(pOpMaLMOHHO-aHATIUTUYECKAsl aBTOMAaTU3MPOBaHHAsI CUCTEMa, yYeT, XpaHeHHe U
00paboTKa METUKO-TUTMeHNYeCKOM MH(pOopMalnu, 6a3bl JaHHBIX, CLIECHAPUHY aBTOMAaTU3WPOBAHHOTO 3KOJIOTO-
TUTUeHWYeCcKoro aHanm3a, perno3utapuii, [ MC-kommoHeHTa.

Brenenne
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OnpeneneHne KOJIMIECTBEHHBIX 3aBUCUMOCTEH B CH-
cTeMe «cpejia — 370pOBbe» KaK IepBooUepeHast 3a1adya
TUTMEHBI OKPYKAIOLIEH cpeibl Oblla BIIEPBbIE IOCTABIIE-
Ha B KoH1Ie 1960-x — Hayase 1970-X I'T. ¥ B TaJIbHENIIIEM
MOJIyYMJIa pa3BUTHE B pa3pabOTKe KPUTEPUEB U METOIOB
KOJMYECTBEHHOM OLICHKN BO3IEUCTBUS (PaKTOPOB OKPY-
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Kawoulei cpeabl. AHTPOMOTEHHOE 3arpsi3HEHUE OKpyXkKa-
IOl cpelibl OKa3bIBAET BBIPAXKEHHOE BO3ICIUCTBHE Ha
(opmupoBaHUE TIOMYISIIIMOHHOTO 3I0POBhSI HACEICHUSI
U C KaXXIbIM IoIOM TIpruo0peTaeT Bce 00JIbIIYIO aKTyalb-
HOCTb [1].

OlleHKa COCTOSIHUSI 3[0POBbSI, €ro MPOTHO3UPO-
BaHUE U pa3paboTKa peKOMEHIAlMii MO TMepBUYHON
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npoWIaKTUKEe WMEIOT BaXKHOE 3HAUYeHWE IS CaHU-
TapHO-3MUACMUOJIOTHUECKOTO OJIATOITOIYIMST Hacele-
HUs JTI000TO TOpoaa, PerMoHa M CTPaHBI B IICJIOM, TIe
MPUOPUTETHOCTh MPOGMUIAKTUUESCKON MEIUIIMHBI (KaK
B METOAMYECKOM, TaK U MPaKTUYECKOM acliekTe) Oymer
B OJ1vKaiiiiee Bpemsi 6e3ycioBHON [2, 3].

TTpoBeneHre KOMIUIEKCHBIX UCCAEA0BaHUM MO OLIeH-
K€ MEINKO-3KOJOTMUECKON CHUTyalluM B paifoHaX pac-
MMOJIOXKEHUST KPYITHBIX ITPOMBIIUICHHBIX TPEAIPUSTHI
JIOJDKHO BKJIIOYATh PACIIMPEHHOE W3YYEHUE BPEIHBIX
(akTOpOoB OKpYXKalolleil/ TPOU3BOACTBEHHOM Cpebl,
OLIEHKY (haKTa JOCTaBKU 1 HAKOTUIEHUSI KCEHOOMOTHUKOB
B pa3JIMYHbIX OMoOcpenax opraHu3Ma («MapKepoB») U
COBpPEMEHHYIO 00pabOTKYy M aHaJIM3 HaKOIUICHHOTO Ma-
Tepuajia co BCEM CIIEKTPOM METOIOB CTaTUCTUYECKOTO
aHaJIM3a, MaTeMaTUYECKOTO MOACIMPOBAHUS C UCTIOJIb-
30BaHMEM reonHdopmaioHHbIX cuctem (IT'NC).

Ilenp ucciaenoBanus — pa3paboTKa MPOTOTUIIA MH-
(GopMaLMOHHO-aHAIUTUYECKON aBTOMAaTU3MPOBAHHOM
CUCTEMBI yuyeTa, XpaHeHUsI U 00pabOTKU MEAUKO-TUTH-
eHUYeCcKOolt MH(MOpPMALIMKU O COCTOSIHUM MPOU3BOACTBEH -
HOI cpelbl U 3A0POBbSI IepcoHaja 0Cco00 OIACHBIX
NpeanpusITUil, 310pOBbsl HACEJEHHUS U CPellbl ero oou-
TaHUS B pallOHaX pacHOJIOXEHUS MPEANPUITUNA B LIEISIX
obecrneyeHus XMMUYeCKoi 6e3onacHOCTH B JIEeHUHTpaI-
CKOi1 00J1acTH.

3amaum uccieI0BaHuA:

1. Pa3paboTka Momeau CUCTeMbl ydyeTa, XpaHEHUs
1 00pabOTKM MEIUKO-TUTHMeHWYECKOW WH(OpManu
O COCTOSTHUM TIPOM3BOACTBCHHOI CpeAbl M 3IOPOBbBS
nepcoHana 3A0 «TuxBuHCKMIT (DeppOCIITIaBHbBIN 3aBOI»,
3I0POBbsI HACEJICHUS W CPElbl €0 OOMTaHMS B pailoHe
PACMOJIOKEHMST YKa3aHHOTO MPEaTPUSITHS.

2. PazpaboTka MEeTOAMKHU Mo cOOpy, CUCTEMaTU3aLIuU
1 00paboTKe JaHHBIX WUIST (POPMUPOBAHUS 0a3, MHTETPU-
PYEMBIX B XpaHWJIHIIE JTAHHBIX MEIUKO-TUTHCHUICCKOM
nH(bOpMaLIUN.

3. Crpykrypusauus, GopMUPOBaHUE U MHTETPALIUSI
0a3 JaHHBIX MO MEIUKO-TUTMEHUYECKON OIIEHKE CO-
CTOSIHUSI MIPOU3BOACTBEHHON Cpelbl U 3M0POBbS Iep-
coHana 3A0 «TuxBuHCcKUI (heppoCIIaBHBIN 3aBOM»,
3IOPOBBS HACEJICHUS U CPEAbl €TO OOMTaHUSA B paiio-
HE PAcCITOJIOKEHUS MaHHOTO IIPEINPUITUS 32 TEePUOI
2007—-2012 rr.

4. PaszpaboTka clieHapueB aBTOMAaTU3UPOBAHHOTO
9KOJIOTO-TUTUEHUYECKOT0 aHaau3a MeIUKO-TUTHeHU-
yecKol cutyauuu B paiioHe pacriojoxeHus: 3A0 «Tux-
BUHCKUI (heppOCIIaBHBIN 3aBOI» IUIST aHATUTUICCKOTO
MOIYJISI XpaHWINIIA JaHHBIX.

5. OrpaboTka ajaropuT™Ma aBTOMATU3MPOBAHHOTO
aHaIM3a TPUYMHHO-CJIENCTBEHHBIX CBI3ell B CHCTeMax
«IIPOM3BOACTBEHHAsI Cpela — 3I0pOBbe IepCcoHaIa»,
«cpesia 00UTaHUST — 3I0POBbE HACETICHUST» C UCITONB30-
BaHWEM TeOMH(pOPMALIMOHHBIX TEXHOJIOTUI U TIPOTHO-
3MpOBaHNE TMHAMUKY 300POBBSI HACCIICHUS.

O0BeKTbI HCCIIeI0BAHNA:

3A0 «TuxBUHCKUI (PeppOCIUIaBHBIN 3aBOI» U IPY-
rye IPOMBIILICHHbIE MPEANPUSATUS TOpoa; 3I0POBbE
HaceJieHus B . TuxBuH; 3n0poBbe nepcoHana 3A0 «Tux-
BUHCKUI (DeppoCIUIaBHBIN 3aBO/I»; TTPOU3BOACTBEHHAS
cpena; cpeaa oOMTaHUsI HaceJIeHMUS.

MarepuaJjibl 1 METObBI

DopMBI CTATUCTUYECKON OTYETHOCTH TPEAIIPUSITUIA
0 BbIOpOCAx BpeIHbIX (3arpsi3HSIOLINX) BEILECTB B aT-
Moc(epHbIi BO3ayX, BOLY, TOUBY, aMOyJIaTOPHBIE KapThl
HaceJIeHUs Y paboTaloIIMX MPeanpusITUil, 0a3bl JaHHBIX
COLIMAJIbHO-TUTMEHNYECKOTO MOHUTOpPMHIa O 3arpsis-
HEHMM TOKCUKAHTaMU OOBEKTOB OKpYXKalollei cpe-
Jibl, PE3YJIbTAThl POU3BOACTBEHHOIO KOHTPOJISI, KapThl
aTTecTaluu pabouyux MECT MPEeaNPUSTUIA.

PesynbsraTsl u 00CyK1eHHEe

Pazpaborana mopenb cHUCTeMbl ydeTa, XpaHEHUS
1 00pabOTKM MeIUKO-TUTMeHUYECKON WH(MOpMaLIUU
(MAC) o cocTtossHUM MPOU3BOJACTBEHHOI Cpelbl U 310-
poBbs nepcoHana 3A0 «TuxBUHCKUI eppocIUIaBHbINA
3aBOMI», 3IOPOBbS HACEJICHHUS M CpPEIbl €ro OOMTaHUS
B palioHE PacCITOOXECHUS YKa3aHHOTO IIPEAITPUSITHUS.

OcHosHbIe 3agaun MAC: yaet u xpaHeHue nH(popma-
UM, 00paboTKa U aHaIu3 MH(MOPMallUK; MOHUTOPUHT
KayecTBa cpelbl 0OOMTaHMSI; BbISIBICHME 9KOJIOTUYECKU U
npodeccroHaIbHO 00YCIOBIEHHBIX 3a00JIeBaHNIA; ycTa-
HOBJICHHE TIPUYNH 3KOJOTMIECKHN U PO eCCHOHATBHO
00YCIIOBJICHHBIX 3a00JIeBaHUIA; IIPOrHO3 M3MCHECHU B
COCTOSTHUM 3I0POBBSI HACEJICHMUS; TIPOTHO3 M3MEHEHMI
KayecTBa OKPYXAIOLLEH Cpebl; MPUHATHAE YIIPaBJICHYE-
CKHUX pELICHUIA.

Heo6xoaumMo OTMeTUTbh, UTO co3JaBaeMasi MOJeb
CHCTEMBI yueTa, XpaHeHUS 1 00pabOTKNA MEIUKO-TUTHC-
HUYECKOI MH(MOPMALIMY UMEET PSII OTIMUMI U IIPENMY-
IIECTB OT YyXe CyIIecTBYIIIMX. OCHOBHBIMHU SIBJISIIOTCSI:
METOHO0JIOTMYEeCKOe eIMHCTBO MPeIMETHOI 001acTH; OT-
KpbITasl apXUTEKTypa CUCTEMBbI, MO3BOJsIIONIAs OOHOB-
JISTh MHGOPMALIMIO W 3aIIPOCHI 110 TPeOOBAHUIO TTOJIb-
30BaTeNIST CHCTEMBI; KOMIUIEKCHOEC IIPOCKTHPOBAaHME
CHCTEeMBI, BKIIIOYAIOIEe ITOJHBINA XWU3HCHHBINA ITUKIT
CHCTEMBI: TIPOCKTUPOBAHME, Pealn3alliio, BHEIpPEHHUE
B O9KCIUTyaTallMIo; YHUGbUKAILMS HCHOJb3yeMOil HOp-
MaTHUBHO# 0a3bl (KiaaccupuKaTopoB, KOAU(PUKATOPOB,
coBapeii, KaprorpaduyeckKux OCHOB M T.JI.); OIepa-
TUBHAs aHaJUTUYecKass obpaboTka maHHBIX (On-Line
Analytical Processing — OLAP); makcumanpHOE WHC-
MOJIb30BaHME MMEIOIIEToCsl HaydYHOTO, MH(MOPMAIIMOH-
HOTO, TEXHUYECKOTro, IMPOrpaMMHO-TEXHOJIOTMYECKOTO
M KaJpoBOIro MOTeHIIMana; ObICTpasi CKOPOCTb BBOIA U
npocToTa 00paboTKU AaHHBIX [4, 5].

IMporpamMMHOe pellieHre OCHOBAHO Ha 0a3e eIrHO-
ro XpaHWIWINA JAaHHBIX, MPEIOCTABIISIONIETO aKTyallb-
HBbIe, JOCTOBEPHBIC M HEMPOTHBOPEUYMBBLIC NaHHBIC M
obecneyrBaroniero (GopMMpoBaHUE CTAaHAAPTHBIX aHa-
JIMTUYECKUX OTYETOB B COOTBETCTBUM C PErIAMEHTOM,
a Takke OBICTPOE CO3IaHNe HOBBIX 1 MOIU(DMKALIAIO Y3Ke
MMECIOIINXCS OTYETOB. M cIonp30BaHMe JaHHBIX CPEACTB
OTYETOB IIPM3BAHO OOECIICYUTH MOBBIIICHHE KadecTBa
MPUHSTUS YIIPaBJICHUYECKMX PEIeHUI, CHIDKEHUE Bpe-
MeHM 00paboTKM MHGOpMaLuY, BBOJA JaAHHBIX, a TAKXKe
9GbbeKTUBHON paboThl C JAHHBIMU U OTYETaMU, TTOBbI-
IIeHWE X HAIVISIAHOCTH U MHTePAKTUBHOCTH.

Mopnenb cUCTEMbl y4yeTa, XpaHeHUs U 00pabOTKU
MEIUKO-TUTUeHWYECKO MHMOpMAIlUM OIMMpaeTcs Ha
KOMILIEKC MHCTPYMEHTAIbHBIX CPEICTB, BKIIOYAIOIINI
CpeACTBa OpraHM3alMu U yIpaBieHus 0a3aMU JaHHbIX,
CcpeAcTBa MHOTO(GYHKIIMOHAIBHOIO aHajau3a MpoCTpaH-
CTBEHHO-CTAaTUCTMYECKOTO pacrpeie/ieHus 00BbEKTOB,
a takxe cpeactsa 'MC, u BKiItoyaeT B ce0st MOLYJIU TTPO-
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WM3BOJICTBEHHON Cpe/ibl U 3M0POBbsI paboTaronmx, hax-
TOPOB CPEIBl OOMTAHMS M 3M0POBBST HACCICHMSI, aHAIH-
TUYECKUI MOOYJIb.

Mopenb 6a3bl JAHHBIX AJIS1 CUCTEMBI cOOpa CTaTUCTU -
YECKUX JaHHBIX, TOCTPOCHHASI B COOTBETCTBUM C TPEOO-
BaHUAMU (YHKIIMOHATBHON MOJENM U TPeOOBAaHUSIMU
Mojesieil 2J1eMeHTOB MH(MOPMAIIMOHHOM CHUCTEMBI, CO-
CTOUT W3 CJCOYIOIINX YacTeil: pero3uTapuii; 001acThb
XpaHEHUS CTPYKTYPBI OOBEKTOB U CIIPABOYHUKOB; TTOJIb-
30BaTeIbCKast 00J1acTh Oa3bl JTaHHBIX.

Bo3moxHocTu mpemiaraeMoil  MHGOPMAIIMOHHO-
aHAJIMTUIECKON aBTOMATU3MPOBAHHON CHUCTEMBbI I10-
3BOJISIIOT  TPOM3BECTH KOMITBIOTEPHYIO pean3alnio
MIpOLeIyp CTATUCTUICCKOTO aHamm3a. g 3Toi Ienu
HCITOIb30BaHbl KaK BCTPOCHHBIC CpeacTBa (B OCHOB-
HOM, 1J19 (OPMHUPOBAHUS AaHAIUTUYECKUX TaOIMIL
B 3aBUCHMOCTM OT M30paHHOTO IUIaHA CTaTUCTUYECKOM
00paboTKM, a TakxkKe ISl pean3allii HEKOTOPBIX aHa-
JIUTUYECKUX (PYHKIIMIT), TaK ¥ BHEIIHUE MOIYJIN — Ta-
KEeTHI CTaTUCTUUYCCKUX MporpamMM (IIOOKII0YacMbIe MU
HCITOJIb3yeMbIe aBBTOHOMHO).

B kauecTBe BHEIIHUX MOMYJei MCMOJb30BaHBI IMa-
ketbl STATISTICA 7.0, STATA 13/SE, EpiData 3.1 —
EpiData Analysis, Epilnfo 7 u OpenEpi, kotopsie mo-
3BOJISIIOT  peajii30BaTh pa3UYHbIE CTATUCTUYECKUE
METOIBI M XOPOIIIO cebsI 3apeKOMEHIOBAIN B TCUCHUE
HECKOJIbKHX JeCATIIeTUi [6—8].

Pa3zpaborana cxema coryiacoBaHMsI U MHTETpaLluu
CYILIECTBYIOLIUX 0a3 MEIUKO-TMTMEHUYECKUX HTaHHBIX
COCTOSTHUSI TIPOM3BOICTBEHHOI CPEllbl 1 3I0POBbsI TTep-
coHata 3A0 «TuxBuHCKUII (eppoCrUiaBHbBINM 3aBOA»,
3II0POBbSI HACEJICHUS M CPEIbl €0 OOMTAHMS B paiioHe
PaCIOIOXKEHMS YKa3aHHOTO MPEATTPUSITHS.

[Ipu co3maHuMM cuUCTeMbl MHTErpallMy PacCMOTPEH
psii 3aady, COCTaB KOTOPBIX 3aBUCUT OT TpeOOBaHUI
K Hell ¥ ucrojb3yemoro noaxona. K HUM oTHocsITCS:
pa3paboTka apXUTEKTypbl CUCTEMbl MHTETpAIlUU JaH-
HBIX; CO3aHle UHTETPUPYIOLIEH MOAEIN JaHHbBIX, SIB-
JISTIOIENCS OCHOBOW €IMHOTO MOJIb30BaTEJIbCKOTO WH-
Tepdeiica B cucteMe MHTerpalnu; pa3paboTka MeTO10B
0TOOpaXXeHUST MOJiesieit MTaHHBIX U TOCTPOSHUE OTOOpa-
KEHUI B MHTETPUPYIOLIYI0 MOJENb IS KOHKPETHBIX
MOJIeNiell, TONIepKNBAEMbIX OTAEIbHBIMU MCTOUYHU-
KaMU JaHHBIX, WHTETpalMs METaZaHHBIX, MCIIOJIb3Y-
€MBIX B CHCTEME MCTOYHMKOB JAHHBIX; IIPEOIOJICHHIE
HEOMHOPOJAHOCTH MCTOYHUKOB HAHHBIX; pa3paboTkKa
MEXaHW3MOB CEMaHTUYECKOM MHTErpallui ICTOYHUKOB
JaHHBIX.

K 4uciy OCHOBHBIX CPEICTB, WMCIOJb3YeMbIX IS
obecrieyeHNST MHTETpallii MHOOPMAIIMOHHEBIX pecyp-
COB, OTHOCSITCSI KOHBEPTOPBI TaHHBIX, UHTETPUPYIOLLINE
MOJENIU NaHHBIX, MEXaHU3Mbl OTOOpakeHUs Mojeieit
JNAHHBIX, OOBEKTHBIC afanTephl, MOCPEAHUKU, OHTOJIO-
ruJeckre criennduKaim, cpeicTBa MHTETpallui CXeM
U1 UHTETPAIlMU OHTOJIOTUYECKUX CriennpUKaIINii, a TaK-
Ke apXUTEKTypa, OOcCITeUMBaIOIIasl B3aMMOICICTBUE
CPENICTB, MCIOJB3YeMbIX B KOHKPETHOM CHUCTEMe MHTE-
rpaluu pecypcos.

LeneBoil dyHKMel pa3pabOTKu (PYHKIIMOHAIbHOMN
MOJIEIM CUCTEMBbI cOopa U 00pabOTKU CTATUCTUYECKUX
JNAHHBIX SIBJIETCS aBTOMAaTU3alusl coopa U oOpaboTKu
MEIUIIMHCKON CTaTUCTHMYECKOM MHMOPMAIIUK C TIOMO-
IIBIO OTePAaTUBHBIX TEXHOJOTUM. JlaHHAs 1Ie/Ih paccMa-
TPUBAETCSl C TOYKU 3peHUs pa3padboTymka MHbopMa-
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LIMOHHOW cucTeMbl cbopa U 0OpabOTKU MEIUIIMHCKUX
CTaTUCTUYCCKNX JaHHBIX.

PaszpaboTtana meToauka no coopy, cucreMaTu3aluy 1
00paboTKe MaHHBIX W11 (OPMUPOBAHUS 0a3, MHTETPU-
DPYEMBIX B XpaHUJIUIIE JaHHBIX MEIUKO-TUTMEHUYECKOM
vHGOpMaLINH.

B ocHOBY MeTOaMUYECKOrO MOAXOAA K OMPENEICHUIO
COCTaBa M THUIIA KOMIIOHEHTOB MH(MOPMAaIIMOHHO-aHa-
JIMTUYECKO aBTOMAaTU3UPOBAHHON CUCTEMBI B 00J1aCTU
CHUCTEMBI yUeTa, XpaHeHUSI 1 00pabOTKU MEAUKO-TUTHE-
HUYECKOU MHGhOPMallMU O COCTOSTHUM ITPOU3BOJICTBEH-
HOI cpefibl U 3M0POBbs MTePCOHAIA MOJOXKEHBI CIIEIYIO-
1K€ MO3ULIUHU:

— COTIJIacOBaHHOE BeIeHWE MH(MOPMAIIMOHHBIX pe-
CypCOB, B KOTOPBIX MHTEIPUPYeTCs MHMOpMaIus 13 6a3
JAHHBIX 9KOJIOTUYECKOTO U COLUATbHO-TUTUEHNYECKO-
ro MOHUTOPHMHTIA, OPIraHOB U OpraHU3aLMit 31paBoOXpa-
HEHUST ¥ CTATUCTUKHU PA3IMIHOTO YPOBHSI, MPOMBIIIICH-
HBIX ¥ MHBIX TIPEIMPUSITUI M OpraHU3aLInii;

— HCTOJIb30BaHUE COTIACOBAHHOM CHCTEMBI CIIpa-
BOYHHMKOB M KJIaCCU(UKATOPOB, T.€. OHU JOJIKHBI OBITH
OCHOBaHbI Ha CO3JaHMU MHTETPUPOBAHHBIX pacrpeme-
JICHHbIX 0623 TaHHBIX.

PazHoypoBHEBOCTh MH(MOPMALIMU U pa3idyHAasl CTe-
MeHb arperaiuy JaHHBIX OTPEACIITIOT HeOOXOAUMOCTh
pabOTHI ¢ CepBEPHBIMHU JaHHBIMHU, YIIPABISIEMBIMU pa3-
mmuaeiMu CYBI (MS SQL-server, Oracle u nmp.), 4T0
obecrieynBaeTcsl BbIIEJECHUEM JOTMYECKON U usu-
yecKoil Mofesei 06a3 JaHHBIX, JejaeT ee MOOUJIbHON 1
MEPEHOCUMONA.

I'MC-koMMnoHeHTa CUCTEMBI OOECIeurMBaeT OTO-
OpaxkeHHe OOBEKTOB Ha Kaprorpaduueckoil OCHOBE, UX
MPOCTPAHCTBEHHBIN aHAMM3 M O(MOPMICHHUE IIOTydeH-
HBIX PE3Y/IBTATOB B BUAE LIM(POBOIl KAPThl WJIM OTYETHOM
rpauKu.

PabGora ¢ 6a3amu JaHHBIX BKJIIOYAET CUCTEMY YIIpaB-
JieHus1 6a3aMy TaHHBIX U CUCTeMy 00pabOTKU JTaHHBIX,
BKJTIOUAOIICH aHAIN3 BPEeMEHHBIX PSIIOB HAOIIOMCHUIA,
CTaTUCTUUYECKYI0 O00pabOTKY AAaHHBIX U CBEIEHUI OT-
YETHOCTH JUISI TIOy4eHHUsI OOOOIIEHHBIX ITOKa3aTelei,
rpacduyeckoe MpeacTaBjieHUEe arperdpoBaHHbBIX IMOKa-
3aTesieil Mo KOMILIEKCY MmapamMeTpoB, UH(pOpMaLUIO IO
MOMIYJISIM/pa3iesiaM.

CrpyKTypa 6a3bl OJAaHHBIX CHUCTEMBI ITOCTPOCHA IIO
(opMaTbHOMY ONMUCAHUIO TMPEIMETHOI 00JacTH IIpHU
nomoim CASE-cpenctB. O0beKkTHast Mojesb IMpeod-
pasyeTcs B TaOIUIIbI M CBSI3U 0a3bl JaHHBIX, JJOTUKA TU-
HaMMUYecKol U (yHKUIMOHAJTbHOW MOJenell — B orpa-
HUYCHUST U TPUITEPBl WU PEaIM3yeTCsT MOCPEACTBOM
XpaHUMBIX IIPOLIEIyp cepBepa 6a3 JaHHBIX [9—15].

IIpoBenena crpykrypusauust U (popMupoBaHue 0a3
JMAHHBIX: CAHUTAPHO-TUTMEHUYECKOI OLICHKU (paKTOPOB
npousBoAacTBeHHOM cpeabl 3A0 «TuXBUHCKUI heppo-
CIUTaBHBIN 3aBOJ» IO CTETIEHU BPEIHOCTH U OTTACHOCTH
TPYAOBOTO MpOLiecca; COCTOSIHUSI 3A0POBbsI MEpcOHaa
3AO «TuxBUHCKUIT (peppOCIUIaBHBIN 3aBOM»; CAHUTAP-
HO-TUTUEHUYECKOM OIICHKM Cpeabl OOMTaHUSI Hacele-
HUS, TIPOXKUBAIOIIErO B pailoHe pacrojiokeHuss 3A0
«TUXBUHCKUI (heppOCIIaBHBIN 3aBO»; COCTOSIHUS 3110-
POBbsI HACeJIeHMsI, MPOXMBAIOILIETO B palloHE PacIoyno-
xeHus 3A0 «TuxBUHCKUI (PeppOCIUIaBHbIN 3aBOI» 3a
nepuon 2007—2012 rr.

PazpaboTaHsbl clieHapuu aBTOMAaTU3UPOBAHHOTO 9KO-
JIOTO-TUTMEHWYECKOTO aHaIn3a MEANKO-TUTUEHUYECKOM
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cutyaluu B pailoHe pacnonoxeHusi 3A0 «TUXBUHCKUIA
deppoCIUTaBHBIN 3aBOI» IJII aHATUTUICCKOTO MOMYJIS
XpaHWUJINIIA JAaHHBIX.

CueHapud aBTOMAaTU3UPOBAHHOTO 3KOJIOTO-TUTHE-
HUYECKOTO aHaIu3a MEIUKO-TUTMEHUYECKON CUTyalluu
Mnojapa3ae/ieHbl, B 3aBUCUMOCTU OT aHAJIM3UPYEMOIA To-
nyasuuu (TEppPUTOPUM), HA PETUOHAIbHBINA (YpPOBEHb
001acTH, KPYIMTHOTO rOpojia), JOKaJIbHbIA (YPOBEHb 00-
JIACTHOTO TOpOJa) M AeTaJbHBI (YPOBEHb paiioHa TO-
pona). ITo xapakrepy aHaIU3UPyeMbIX JaHHBIX, 3a1a4 U
MHCTPYMEHTOB CTaTMCTMUYECKOIO aHajiu3a OH Ioapas-
NeJIEH Ha OIepaTUBHBIN (Mpearnosaramimi ObICTPYyIO
IETEKLWIO TIPEBBIICHUST «(OHOBBIX» YPOBHEU 3a00-
JICBACMOCTH, WM M3MEHEHMS YCIIOBUII OKpYKaloIIei
cpenbl, B TOM UYMCIIe YPOBHEH 3arpsiI3HEHUS] Pa3IddHbI-
MM BEIIECTBAMU CPelbl OOMTaHMS) U PETPOCTIEKTUBHBIN
(mpennoJyiaralolMii aHaAU3 MHOTOJIETHUX TEHACHIIMIA
C LIEJIBIO TTOCTPOEHMUS ITPOTHO3a).

3aKiroueHue

Pazpaborannass MAC mo3BouT 00ecreuyuTh. CHU-
JKEeHME BpeMeHU 00paboTKy MHMOpMalMU, BBOAA JdaH-
HBIX; TIOBBIIICHUE WX HATJISIMHOCTY ¥ MHTEPAKTUBHOCTH,
noBbIIeHne d(PGEKTUBHOCTA Mep B 00JaCTH CaHUTap-
HO-3IMUAEMHUOJIOTUUECKOTO KOHTPOJISI, OpraHu3aluu
pacciaenoBaHUil B yKazaHHOM 00J1aCTU; TTOBBILIEHNE 3(-
(eKTUBHOCTHU ACATENILHOCTU, CBSI3AHHOI C BBISIBJICHUEM
W yCTpaHEHUEM BJIUSIHUS BPEIHbBIX U OMACHBIX (haKTOPOB
cpenbl OOMTAHUS Ha 3I0POBbE YeIOBEKa; CO3MaHUE U
BHeJIpeHNEe HOBBIX (POPM 1 METOJOB B yIIpaBIICHUN PU-
CKOM Ha OCHOBE COBPEMEHHBIX MH(MOPMALIMOHHBIX TEX-
HOJIOTUI; BBOJ, €IMHOTO CTaHJapTa pabOThI C JIEKTPOH-
HBIMU TOKYMEHTaMH.

Jlureparypa

1. 3yesa, JI.1I. Drnnemuonorus : yaeonuk / JI.IT. 3y-
eBa, P.X. fldaeB. — CI16: @oxmanT, 2008. — 752 c.

2. Aumonos, FO.I1. TIpuHIIUTIBI CUCTEMHOTO TIOIXO1A
K OLIEHKE OIIACHOCTU ISl YeJI0BeKa BPeAHbIX (PaKTOpOB
cpenbl / FO.I1. AuTtoHoB [u ap.] // Tur. u can. — 1979. —
Ne 9. — C. 63-67.

3. Haeopnwiii, C.B. 3anauu 1 MeTOJbI 3KOJOTMYECKOM
rUrueHsl // Meauko-reorpaduieckiie acleKThl OIeH-
KA YPOBHSI 3MOPOBBSI HACEIICHUS M COCTOSHUSI OKpY-
xkatomeit cpeast / C.B. Haropubiii. — CII6., 1992. —
C. 240-249.

4. Anvneposuu, M. Beenenue B OLAP u MHOromep-
Hble 0a3bl JaHHbIX / M. Anbneposuu // PC Week. —
1999. — No 3. — C. 84-91.

5. Bainwmeiin, FO.B. Pa3paboTka METOIOB ITOCTPO-
€HMSI KOMILIEKCOB MHOTOMEPHBIX MOJIENIel Ul 3agad

Caenennsi 00 aBTOpax

3apaBooxpaHeHust Ha 6aze OLAP —rexHonoruu : aBTo-
ped. kaun. gucc. / KO.B. BaitHmreitn. — KpacHosIpcek :
MBM CO PAH, 2004. — 22 c.

6. Aesmomamusuposannas MHOOPMALIMOHHASI CUCTE-
Ma «COop 1 aHaIU3 MEAUKO — CTaTUCTUUYECKOI MHMOP-
Manumn» / JlemaprameHT CMOJIEHCKO# 001acTH 110 3/1pa-
BooxpaHeHuto. — http://admin.smolensk.ru/~somiac/
InfSmol.htm.

7. Anexcanoposckas, T.I. EquHas cuctema BeACHMS
CMPaBOYHMKOB MeauIIMHCKo nHdopmaiu / T.I. Anek-
cannapoBckas [u ap.] // [IpoGieMbl pa3pabOTKU U BHE-
JpeHrst UHGOPMAIIMOHHBIX-CUCTEM B 3IpaBOOXPaHEHU N
u OMC : Tpynbsl MexperuoHaabHOU KOH(pepeHIuu. —
Kpacnosipck : UBM CO PAH, 2000. — C. 161—169.

8. Eedoxumos, /[.A. CpencrBa aBToMaTu3alnu coopa
1 00pabOTKM MEAULIMHCKOM CTaTUCTUUECKOI MHPOpMa-
uuu : apToped. Kana. aucc. / J1.A. EBnokumos. — Kpac-
HosIpck, 2005. — 161 c.

9. Baiinwmeiin, FO.B. Peamu3zanus airoputMa pacde-
Ta IIPOTrPaMMBI TOCYIapCTBEHHBIX TapaHTHil B (hopMe 1ie-
Movyku aHanutuueckux mozaeneit / KO.B. Baitniureitn //
BectHuk KpacHosipckoro rocymapCTBEHHOTO YHUBEP-
cuteTa, (pU3MKO-MaremMaTuueckue Hayku. — 2004, —
Ne 3 —C.10-15.

10. Apxunenxos, C. Oracle Express OLAP / C. Apxu-
MeHkoB. — M. : Iuanor-MU®U, 1999. — 320 c.

11. Bainwmeiin, FO.B. Peanu3aiius pacueTa MeauKO-
nemorpaduyecknx rnokasaTesneil B cuctemMe cbopa oT-
yeTHbIX naHHbIX «Crardkenpecc» / 10.B. BaitHiureitH
[u np.] // Marep. BocbMOII Bcepocc. HayYHO-TIPAKT.
koH®. «[Ipobaembl uHbOpMaTu3auuu peruoHa» [TNP-
2003. B2 1. — Kpacuogpck : UTTLI KI'TY, 2003. —T. 1. —
C.205-211.

12.  Anexcandposckas, T.I. TlpoekTupoBaHue U
peanuzauusl €AMHONW MHOOPMALMOHHOW CHUCTEMBI
anpaBooxpaHeHusi 1 OMC KpacHosipckoro kpast /
T.I. AnexcanapoBckast, E.E. Kopuarux, JI.®. HoxeH-
koBa // Tpynsl Beepoccuiickoit Kondepenmuu « AadOp-
MAaIlMOHHO- aHAIMTUYECKUE CUCTEMBl M TEXHOJIOTMHU B
3apaBooxpaHeHun 1 OMC». — KpacHosipck : KMUALI,
2002. — C. 19-26.

13. AxmyanbHble BOTIPOCHI CTATUCTUKM 3IpaBOOXpa-
nenus // A.T. boiiko, T.H. [pubdanosa, T.}O. Tenemiena. —
M., 1995. — 260 c.

14. boiiko, A.T. AKTyallbHBIE BOIIPOCHI CTATUCTH-
ku 3npaBooxpaHeHust / A.T. boiiko. — ExatepunHOypr,
2000. — 295 c.

15. Memod MHOTOYpOBHEBOTO UCKJIIOUEHUS (B MpPO-
ekte SENTIERI) o matepuanam coBellaHUSI B UIOJIE
2011 1. eBpomeiickoro permoHaibHoro Oopo BO3,
Wranus.

Kombaposa Mapus IOpveena — KaHIMIAT MEIULIMHCKUX HayK, 3aBE/yIOIIasi OTAEIIOM OTIea OOIeil TMTMEeHbl U 3KO-
JIOTUM 4YesoBeKa (helepalbHOTO TOCYAapCTBEHHOTO YHUTApPHOTO Mpeanpustust «HaydHo-uccienoBaTesbCKuii MHCTH-
TYT TMTUEHBI, MPOMIIATOJIOTUU U IKOJOTMU 4deloBeka» MDemepaslbHOrO MeIMKO-OMOJOTUYECKOTO areHTcTBa. Poccwms,
188663, Jlenunrpanckas 00j1., BceBonmoxckuii paitoH, L. Kysemonosckuii, ct. Kanuronoso. Tex./daxc 8(812)449-61-77,

8(812)449-61-71, e-mail: kombarova@rihophe.ru

Epemun Ilennaouti bopucosuv — KaHAMOAT MEOVIIMHCKUX HAyK, CTapIIUil HAyIHBIA COTPYMNHUK henepalbHOTO TO-

CYIapCTBEHHOTO YHUTAPHOTO TPEATPUSITUS

«HayuHo-uccnenoBaTebcKuif MHCTUTYT TUTHEHBI,
9KOoJIOTMK  YesoBeka» DenepaibHOrO0 MeIMKO-OMOIOTMUecKoro areHTcTa. Poccus,

npodnaToorud 1
188663, JlenuHrpaackass oOI.,

BceBonoxckuii paiioH, T. . Ky3pMomoBckuii, cT. KanuroaoBo; JO1IEHT TocyIapcTBEHHOTO OI0IKeTHOTO 00pa30BaTeIbHOTO Y-
peXneHus1 BhICIIero rmpodeccuoHaabHoro oopasopanust «CeBepo-3amnanHblii FoCyqapCTBEHHbIN METULIMHCKUI YHUBEPCUTET

35



Ne 3 (52)m2014 OO0111eCTBEHHOE 3M0POBBE U 31PaBOOXPAHEHUE

nmenu U.Y. MeunukoBa» MuHuctepctsa 3npaBooxpanenus Poccuiickoit @eneparuu. Poccust, 191015, Cankr-IletepOypr,
yi. KupouHas, a. 41. Ten. +7-911-254-47-77, e-mail: yeremind5@rambler.ru,

Jlommeg Anekceii IOpvesuu — KaHIUAAT MEAVIIMHCKUX HayK, HOLEHT Kadenpsl 3allUThl TIpaB TTOTpeOuTeNieit u 61aromno-
JIy4Hsi 4yeJ0oBeKa rocy1apcTBEHHOro OI0IXKETHOrO 00pa30BaTeIbHOIO YUPEXKAEHUs BhICIIET0o MpodeCcCUOHaIbHOTO 00pa3oBa-
Hust «CeBepo-3anaaHblii roCy1apcTBEeHHbIM MeIMUMHCKUI yHUBepcuTeT uMeHu U.W. MeuHukoBa» MUHUCTEpPCTBA 31pa-
BooxpaHeHust Poccuiickoit deneparu. Poccust, 191015, Cankr-TletepOypr, yi. Kupounas, a. 41. Ten. +7-911-926-40-28,
e-mail: lomtev@atr-sz.ru

IMocrynuna 25.05.2014 .

Kombaposea M.IO., Epemun I b., Jlommee A.FO. PazpaGomka unphopmayuonHo-anaiumu1eckoi agmomamu3upo8antol
cucmembl ywema, xpanenus u oopabomru meouxo-ueuenuyeckou ungopmavuu // Ipoduraxmuneckan u kaununeckas meou-
yuna. — 2014. — No 3 (52). — C. 32-37.

UDC 504.054; 504.064; 543.54; 613.62 © M.Yu. Kombarova, G.B. Eremin, A.Yu. Lomtev

DEVELOPMENT OF INFORMATION-ANALYTICAL AUTOMATED SYSTEM FOR ACCOUNTING,
STORAGE AND HANDLING OF MEDICAL-HYGIENIC INFORMATION

M.Yu. Kombarova !, G.B. Eremin "2, A.Yu. Lomteyv !

! Science Research Institute of Hygiene, Occupational Pathology and Human Ecology, Leningrad region, Russia
2 North-Western State Medical University named after 1.1. Mechnikov, Saint- Petersburg, Russia

! Federal State Unitary Enterprise «Science Research Institute of Hygiene, Occupational Pathology and Human Ecology»
ofthe Federal Medical-Biological Agency. Russia, 188663, Leningrad region, Kuzmolovsky, Kapitolovo st. Tel./fax 8(812)449-
61-77; (812) 449-61-71, e-mail: gpech@fmbamail.ru

2 State Budgetary Educational Institution for Higher Professional Training «North-Western State Medical University
named after I.I. Mechnikov» of the Ministry of Health of the Russian Federation. Russia, 191015, Saint-Petersburg,
Kirochnaya str., 41. Tel. 8(812)303-50-00, fax 8(812)303-50-35, e-mail: www.szgmu.ru

Abstract

The purpose is to develop a prototype of information-analytical automated system for accounting, storage and processing
the information on workplace exposures and personnel health at chemical industries at higher risk, public health and its
habitat in areas where such industries are located to assess the level of chemical safety in the Leningrad region.

Objects of study: «Tikhvin Ferroalloy Plant» limited liability company and other industrial enterprises in the town; public
health in Tikhvin; personnel health of «Tikhvin Ferroalloy Plant»; work environment; habitat of the population.

Subjects: company statistical reports on release of hazardous substances (pollutants) into the atmosphere, water bodies,
soil, as well as hospital records and database of social-hygienic monitoring for toxic contaminants, the results of the production
control, certification cards of workplaces.

Results. The developed model system for accounting, storage and processing of medical and sanitary information has a
number of differences and advantages over the existing data. The main problems are as following: methodological integrity
of study subject; open system architecture, unified catalogs of the used regulatory basis (classifiers, codifiers, dictionaries,
On-Line Analytical Processing — OLAP); maximum use of existing scientific, informational, technical, software and
technological capacity; fast and easy data input and processing. Software solution is based on a single data archive that
provides relevant, reliable and consistent data, and allows producing standard analytical reports according to the regulations
and rapid developing new reports and modifying of those drafts produced.

Conclusions. The developed IAS provides time saving data input and information processing, visualization and interactivity.
The generated reports allow decision making more efficiently, thus increasing the effectiveness of activities for identifying
and decreasing human health impact associated with chemical pollutions and improving health risk management for the
population residents of contaminated areas .

Key words: information and analytical automated system, registration, storage and processing of medical-hygienic
information, databases, scripts, automated ecological and hygienic analysis, repository, GIS-component.
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