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SQNEKTPOHHAA MOAEJ/Tb CXEMbl OBPALWLLEHNA C MEAN-
UMNHCKNMW OTXOOAMU

Pa6oTa BbIMO/IHEHA B pamMkax NCNONTHEHUA rocyfapCcTBEHHOIO 3ajaHunA B
cthepe HayuyHoii [peAaTenbHOoCTW no npoekTy Ne 671 «Pa3paboTka WHTENNEKTY-
aNbHOW  TEexXHONorum MOHWTOPWHIa N NPOrHO3NMPOBaHNA 3IKOTEXHOrNEHHbIX PUCKOB "
ynpasneHns TexHocepHo 6e30NacHOCTbI0 TEePPUTOpPUii»

O[HUM 13 BaXXHENLINX UCTOYHUKOB 3arpsi3HEHMST OKPYXKatoLLen cpelbl AB-
NAKTCA 0TX0AblI NpomsBoAcTBa 1 NoTpebneHns [1-3]. OcobeHHO creayeT Bble-
NNTb OTXOAbl OT MEAULMHCKUX YUPEXAEHWI, KOTOPble NPeACcTaBNAaT anNUgeMmNo-
NNOTUYECKYH0, TOKCUKO/IOTUYECKYHO N PagnNauoHHY0 OnacHoCTb. B €BA3M € 3TuMm
BO3HMKAET 3afa4a 3PPeKTUBHOIo ynpas/eHns B cihepe obpalleHns MeanLNHCKK-
MU 0TXOJaMK A/19 YMeHbLUEHNS HeraTMBHOIO BO3AENCTBMS Ha NPUPOAHYIO cpesy.
B pamkax fgaHHOW 3agayv aBTopamy paspaboTaHa 3/1eKTPOHHas MOAENb CXEMb
obpalleHns ¢ MEAULNHCKUMM 0TX04aMK, BK/THOYAKOLWAA: anropuTMbl OpraHm3anmm
M OCYLLECTBNIEHNA [eATeNIbHOCTM MO CO0pYy, TPaHCMopTMPOBaHUIO, 06paboTkKe,
yTUAn3aLmm, pasmMeLLeHo MeANLMHCKUX OTXOL0B; COOTBETCTBYOLLME 6a3bl AaH-
HbiX (BJ) c obecneyeHmem npoueayp BBoga, 06paboTKK, aHaM3a 1 npeacTase-
HWA OaHHbLIX, reoMOoAeny AN KOMMJIEKCHOr0 BU3Ya/IM3MPOBAHHOIO aHains3a, a
TaKXXe BO3MOXXHOCTM OLIEHKM BbIMO/IHEHWNA CLEHapueB NepcrieKTUBHOIO pasBuUTuS
cUCTeMbl 06paLLEHNS C MEANLNHCKMMM OTX04aMM,

DNeKTPOHHas MopfeNlb CXeMbl OobpalleHMs C MeAUUMHCKUMKW 0TX04aMu
npeanoXeHa ana Tepputopun benropofckoi 061acTn, B KOTOPOW akTyainsmpo-
BaHbl BCE BbllLEyKa3aHHble BUAbI 06palleHns ¢ oTxogamn. Ha npeasapuTesisHOM
aTane 6b1/1 NpoBefeH KOMMMNEKCHbIN aHann3 [4]:xapakTepucTnK MCTOYHUKOB OTXO-
[0B (MecTopacnonoXeHue, Knaccugukauns M KONM4ecTBO 06pasyembiX OTXO-
[0B);00bEKTOB 00paboTKKM, YTUAM3aUUM W pasMeLleHns MeLULUHCKMX OTXO-
[0B;6a1aHCca KOJIMYECTBEHHbIX XapaKTEPUCTUK MeAUUMHCKUX OTXOAO0B;ABUKEHMS
MOTOKOB OTXO00B OT UCTOYHMKOB 06pa3oBaHus K 06bekTaM 06paboTKu, yTnnmnsa-
LN N pa3MeLLEeHNS.

Pa3paboTka 3NeKTPOHHbLIX KapT M CcOo3AaHue reoMofenyt Oblin BbIMOHEHbI
Ha nnatopme ArcGIS 10.1, No3BoNAOLWEN YrNpaBnATb 6a3amn NPOCTPaHCTBEH-
HbIX AaHHbLIX PAcTPOBbIX M BEKTOPHbLIX (POpmMaToB, hopMMpoBaTh BbIGOPKY U3 6a3
reogaHHbIX Ha ocHoBe SQL 3anpocoB ¢ UX rpauyeckor Busyanunsaumeil. bnaro-
[aps “mMeroemMyca mogysnto Python BO3MOXHO cO3faBaTb LOMONHUTENbHbIE WH-
CTPYMEHThLI AN PeLleHns crneunanm3npoBaHHbIX 3a4au.
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Ha nepBoM 3Tane OCYLUECTBAAETCA MONYYEHUE WCXOLHbIX MaTepuasios:
Npon3BoANTCA CO0p CTATUCTUYECKON MHOoPMaL MM 06 06beKTax yTuamMsaumm Me-
AVUNHCKMX OTXO040B, 06bemMax MeAMLMHCKUX OTXOA0B, BEKTOPHbLIX AaHHbIX,
oTobpaKaroLMX reorpafuyeckme 06beKTbl. Ha BTOpOM 3Tane npoBoAUTCS aHau3
MOMYYEHHbIX AaHHbIX: aHa/IN3 CTaTUCTMYECKON MHhopMaLnn, BblgenieHne 00bek-
TOB MOZENW, onpefenieHne CyLeCcTBEHHbIX aTpnbyTOB AaHHbLIX 0ObEKTOB, OMUChI-
BaKOLLMX KX cnoes. [anee popmMupyeTca peLleHne o AoCTaTOYHOCTM 06beMa faH-
HbIX. Ha TpeTbem aTane paspabaTbiBaeTcA CTPYKTYpa aTpubyTUBHbIX TabnuL, onu-
CbIBalOLLMX OOBEKTLI MOAE/N, ONPeaenaTca nond tabnuy n nx Tunsl. OCHoBHasA
aTpuobyTMBHaa Tabnmua COAepXUT creaytowme Mons: pamoH - MyHWUUMNaTbHOe
obpasoBaHue; Knacc A - 06beM 0TX0A40B Knacca A (anuaemuonornyeckune 6es-
onacHble 0TX0/bl, N0 COCTaBy MPUG/IMXKEHHbIE K TBEPAbIM KOMMYHa/IbHbIM OTXO-
fam); Knacc b - o6bem 0TX040B Knacca b (MHPUUMPOBaHHbIE U MOTEHUMASIBHO
NHPUUMPOBaHHbIE OTXOAbl); Knacc B - o6beM 0TX04oB Knacca B (matepuansl,
KOHTaKTUpOBaBLLIME C 6O/IbHbIMU MH(EKLUNOHHBbIMK 60NE3HAMU, KOTOpPble MOryT
NMPUBECTUM K BO3HMKHOBEHMIO 4pe3BblYaliHbIX CUTyauuini B 061aCTU CaHUTapHO-
ANNAEMMONIOTMYECKOro 6/1aronoflyyms HaceneHus); knacc I - 06beM OTXOA0B
Knacca I (TOKCMKONOrMYeCKMe OracHble OTXOAbl); Knacc [, - 06beM OTXOA0B
Knacca [l (paavoakTMBHbIE OTXO[bl); BCEro - O6LWMIA 06bEM OTXO0B MeANLMNH-
CKMX yupexxaeHunii. Ha 4yeTBepTOM 3Tare OCYLLeCTBAsSeTCA (POpPMMUpPOBaHME U pe-
[AaKTUPOBaHKe CoeB CO3aBaemMoi KapTbl 1 Tabnuy, K HUM. Cnou - 3T pecypchbl
KapTbl. OHW ONpeaensitoT BHELLUHWIA BUL W NOBEAEHME JaHHbIX Ha KapTe, Hanpu-
Mep, BUA CMMBOJ/IOB M MH(OPMALMIO BO BCM/IbIBAKOLMX OKHAX; MOTYT COLEepXKaTb
[aHHbIe U CCbIIKY Ha AaHHble. KaxKablli cioi onpefenseT, Kak 0ToopaaroTcs B
HeM reorpagMyeckme faHHble N MeCcTo UX XpaHeHusa B BJl. Ha natom 3tane ocy-
LLLeCTBNAETCA BBOZ, Tab/IMYHBIX M TEKCTOBbLIX AaHHbIX C XapaKTePUCTUKaMN 0Obek-
TOB, @ UMEHHO OCYLLIECTB/IAETCSA 3aro/IHEHNe aTPMOYTUBHBLIX TabnuL, CcTaTUCTUYe-
CKUMW [aHHbIMW, XapaKTepu3yroLMM 06beKTbl. BBOA AaHHbIX MOXKET OCYLLECTB-
NATbCA KaK BPYYHYH0, TaK M MMMOPTMPOBATLCA U3 TEKCTOBBIX (haiinoB v Tabnul,
Hanpumep, copmmnpoBaHHbIX B Excel. YKasaHHble [aHHble MO3BONSAKOT Ha UX OC-
HOBE pas/iMyHbIM 06pa3oM BU3yasIM3NPOBaTb 0OBLEKTHI, CTPOUTL Anarpammbl. Ha
LLIECTOM 3Tane pa3pabarbiBaeTCs 3HAKOBasA CUCTEMA - 3/IEMEHTbI KOMMOHOBKM Kap-
Tbl: 3ar0/I0BKOB, /IEreH bl.

Ha nocnefHein ctagumn paspaboTKu 3/1EKTPOHHON MOJENN CXeMbl ObpalLie-
HUA C MeAUUMHCKUMW OTXOA4amun Oblna copmmpoBaHa rpynna KapT, HarnsagHo
0TOOpaXatoLLMX MPoLLeCChl MPOM3BOACTBA, TPAHCMOPTUPOBKM 1 0BpaLLeHns € OT-
xogamu. Mpumep oTO6paKeHUs aTpUBYTUBHBLIX AaHHbIX U BEKTOPHbLIX O0OBEKTOB
NpefcTaB/ieH Ha pUCyHKe 2. KpyroebiMu Aguarpammamiy Ha JaHHOR KapTe rnokasa-
HO pacnpegeneHve MeaMUMHCKNX OTXOA0B MO KiaccaM OnacHOCTM B KOHKPETHOM
MYHULMNa/IbHOM 06pa3oBaHu. LIBET Ha TeppuTopmmn xapakTepusyeTt o6Lwmii 06b-
emMm MeAULMHCKNX OTX0A0B, 06pa3yemMblii Ha TepPPUTOPMU MyHULMNAILHOTO 0bpa-
30BaHMA.

C NOMOLLbI0 AaHHO MOJEeNV NMEeEeTCA BO3MOXXHOCTb CO3faBaTb Heobxoam-
Mblin SQL-3anpoc ans Bblibopku n3 b/.
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PucyHok 2. O6beMbl 06pa30BaHUst MEAULIMHCKMX 0TX0A0B benropoackor
obnacTw.

Pa3paboTaHHas 3/1eKTPOHHAst MOAENb CXEMbl 0OpaLLEHNS C MEAULIMHCKAMM
0TX04aMu MO3BO/ISET MPOBOANTL OMEPATUBHBIA aHaIN3 CUTYaLMK B PEXUME pe-
a/lbHOr0 BPEMEHM, OCYLLIECTB/ISATb NPOrHO3POBaHME Pa3BUTUSA MPOLIECCOB NPW 13-
MEHEHUWN Pa3INYHbIX TEXHOTEHHbIX U aHTPOMOreHHbIX (haKTOPOB M POPMUPOBATH
ONTUMa/IbHbIE BapuaHTbl PELLEHWIA AN YAY4LLeHWs 3KOOTMYECKON CUTyaumm pe-
rMOHa.
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