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CUCTEMA NNOJJAEPKKW HPUHATHA PEIIEHUI
B CPEJAE 9JIEKTPOHHOU JEMOI'PA®OUH

4. Habubexosa

B craThe npemnoxkeH NOaX0A K pa3paboTKe 3JIEKTPOHHOM JeMorpaguueckoil CHCTEeMbl MOAACPKKU NPHHATHS PEILICHHH ¢ HCIOIb30BaHUEM
TEXHOJIOTHH XpaHWIMILA JaHHBIX U MHTEPAKTHBHOW aHanmuTHYecKoil 00pabotk OLAP. DTo naeT BO3MOXHOCTb IPOBOJHUTH UCCIECIOBAHUS
JemorpaduuecKux MpoIeccoB Ha BHICOKOM yPOBHE M OKa3bIBaTh MOIEPIKKY JIHIaM, IPHHUMAIONIUM pelleHus B 001acTi qeMorpaduu. 13-
3a HaJIM4Ms MHOXKECTBA BHJOB JeMOrpauu U OONBIIOro KONHYECTBA MHIMKATOPOB, MPEUIOKEHHBIX B CTaThe, B KAaYeCTBE apXUTCKTYPHI
XPaHWININA JAHHBIX [PEIaraeTcs MIMHA B3aHMOCBS3aHHBIX BHUTPHH JAaHHBIX. B CTaThe Takke IOKA3aHO MPAKTHYECKOE IPUMCHEHHE
JAaHHOTO IIOAXOZa Ha IpHMepe IBYX BUTPUH JaHHBIX. Ha Ga3e sTmx BUTpUH naHHBIX moctpoeHbl OLAP-ky0Osl. Oneparmn OLAP maror
BO3MOXKHOCTb PacCMaTpHBaTh KyObl B Pa3lIM4HBIX Cpe3aX, a TAKXKE MPEAOCTABISAIOT arperaTHbIC JaHHBIC.

KmoueBsle cmoBa: Jlemorpadus, nemorpadudeckas HOTHTHKA, AeMorpadudecKkoe MOBeIeHUe, 3JIEeKTPOHHAs aeMorpadus, XpaHUIHIIE
naHbIX, OLAP, BUTpHHA TaHHBIX, ITHHA B3aHMOCBS3aHHBIX BUTPHH JAHHBIX.

VY cTaTTi 3ampomoHOBAaHO MiAXiA A0 PO3POOKH eICKTPOHHOI AeMorpadiqHol CHCTEMH MiIATPUMKH HOPHHHATTS PIillieHb 3 BUKOPHCTAHHIM
TEXHOJIOT1H CXOBHIIA JAaHMX 1 IHTEpaKTUBHOI aHAITHYHOI 00poOku OLAP. Ile nae MOXIJIMBICTh NPOBOIUTH JOCIIKEHHS JAeMorpadiuHux
IPOLIECiB HAa BUCOKOMY PiBHI 1 HaJlaBaTH MiATPUMKY ocobam, sIKi IpUIMAaloTh pileHHs B obnacti nemorpadii. Uepes HasBHICTB Oe311idi BUAIB
nemorpadii Ta BEMMKOI KITBKOCTI IHAMKATOpPIB, 3alpPOMOHOBAHMX B CTATTi, SK apXIiTEKTYpH CXOBHINA JAHUX MPOMOHYETHCS ULIMHA
B3A€MOIIOB'SI3aHUX BITPHH JaHHUX. Y CTAaTTi TAKOX IT0KA3aHO MPAKTHYHE 3aCTOCYBAHHS JAHOrO MiJXOLy Ha NPHUKIAl ABOX BITpUH naHuX. Ha
6a3i mux BiTpuH naHuX nooynosani OLAP-ky6u. Oneparii OLAP naroTe MOXIHBICTH PO3ITIAAaTH KyOH B Pi3HHX 3pi3ax, a TAKOX HaJaloTh
arperartti JaHi.

KmouoBi croa: [lemorpadisi, nemorpacdiuna monmituka, geMorpadidHa IOBeIiHKa, eIeKTpOHHa aeMorpadis, cxosmuime gaHux, OLAP,
BITPHHA JaHUX, IIHHA B3a€MOIIOB'I3aHUX BITPHUH JaHHUX.

The article suggests an approach to the development of an electronic demographic decision support system using data warehouse and
interactive analytical processing OLAP. This makes it possible to conduct research on demographic processes at a high level and to support
decision makers in the field of demography. Due to the presence of many types of demography and a large number of indicators, proposed in
the article, a Data Mart Bus Architecture with Linked Dimensional Data Marts is proposed as a Data Warehouse architecture. The article also
shows the practical application of this approach using two Data Marts as an example. Based on these Data Marts, OLAP-cubes are built.
OLAP operations provide the ability to view cubes in various slices, as well as provide aggregate data.

Key words: Demography, demographic policy, demographic behavior, electronic demography, Data Warehouse, OLAP, Data Mart, Data
Mart Bus Architecture with Linked Dimensional Data Marts.

BBenenune

Hemorpadus (mp.-rped. OfUOG — HApoX, Ap.-Tped. YpUP® — TMHIry) — Hayka O 3aKOHOMEPHOCTSIX
BOCIIPOM3BOICTBA HACEJICHUs, O 3aBHCHMOCTH €T0 XapakTepa OT COLMAIbHO-OKOHOMUYECKHX M NPHUPOAHBIX YCIOBHH,
murpaiuu. Jlemorpadusi kak Hayka HE TOJBKO H3y4daeT YHCIEHHOCTh, TEPPUTOPHAJIbHOE pa3MellleHHEe W COCTaB
HACEJICHHS, UX U3MEHCHUS, HO M IPUYHHBI U CIICACTBUS 3TUX U3MCHCHHH.

[IpoBenenne nmpoaymMaHHOW neMorpadHyecKoi MOJUTUKHU SBISETCS BaXXHOW 3amadel Jioboro rocyaapcrsa. B
3aMaud  JeMOTpapUUeCKOd TIMOJMTHKH BXOIAT YBEIMUYCHHE IPOJOJDKUTEIFHOCTH JKA3HUW HACEJICHUS, CHIDKEHHE
3200JIEBAEMOCTH U CMEPTHOCTH, POCT POKAAEMOCTH, PETYIMPOBAHWE MUTPAIMM, KaK BHYTPEHHEH, TaKk M BHEIIHEH,
COXpaHCHHE W YKPEIUICHHE 3/IOPOBBSI HACEICHUS, YIydIIeHHE KAa4eCTBECHHBIX XapaKTEPUCTHK HACEJCHHWsS, OKa3aHHE
TOCYJapCTBCHHON IMOMOIIN CEMBSIM C JIEThbMH, IUTAHUPOBAHHE TPYIOBBIX PECYpPCOB H T.H., YTO SIBJSIECTCS OCHOBOU
yaydiieHns qemorpaduueckoil cutyanuu B crpane [1]. B pemeHun 3THX 3amad BaXHYIO POJIb UIPAcT MPOBEACHUE
nemMorpadudecknx uccienoBaHmii. Ha ocHOBaHMM WX pe3ynbTaTOB pa3padaThIBAIOTCS PEKOMEHAAITNH, COCTABIIIONINE
6a3y aist teMorpaduuecKoi MOJMTHKH.

Cerogast mHPOPMALIMOHHBIE TEXHOJIOTHH MPOHHUKIN BO Bce c(ephl KXU3HU M JCATENBHOCTH uenoBeka. OHH
OKasajll BIMSHHE TaKXKe M Ha aeMorpaduueckue NOBeAeHHs. B pesynabraTe 3TOro BIMSHHS IOSBUIOCH HOBOE
HamnpasjieHue aemorpaduu — 3MekTpoHHas aemorpadus (3-memorpadus), KOoTopas 3aHHMaeT 0C000€ MECTO B PSLy
SJIEKTPOHHBIX MHCTHTYTOB, TaKWX, KaK 3JIEKTPOHHOE I'OCYJapCcTBO, JJIEKTPOHHAs HaykKa, 3JIEKTpOHHOE oOpazoBaHue,
OJICKTPOHHAasA ME€AulnHa U T.[1. I/ICCHCHOBaHI/IH, MMPOBCJACHHBLIC B C(bepe B-ﬂeMOFpa(i)I/II/I, BbISIBUJIM €€ JIBE€ OCHOBHBIC
npobmembl. C OTHOH CTOPOHBI — 3TO HEOOXOIUMOCTh MOCTOSHHOTO TPEAOCTABICHHUS BCE HOBBIX M HOBBIX HCTOYHHKOB
JIAHHBIX W BO3MOXXHOCTH HMCHOJIB30BaHUS MX Ui Oojiee TIIATeNBHOTO M3Y4eHUs JeMOrpadMuecKuX IMpPOLECCOB, a C
ZIPYTO#l CTOPOHBI — 3TO U3yUCHHE BIUSHUS IU(PPOBBIX TEXHOIOTHI Ha JeMOTpaguyecKre MOBEICHHUS.

K texHOI0OTHAM, CHOCOOHBIM CIPABUTHLCS C PELIEHHEM 3TUX MPOOJIEM, MOKHO OTHECTH TEXHOJIOTUH XPaHWINIIA
maHHblX (XI) ¥ UHTEpakTHBHOW aHanuTH4YecKoi o6paborku (amrin Online Analytical Processing, OLAP),
BKJIIOUCHHBIX B 3JIEKTPOHHYIO JeMorpadHuecKyro cucteMy mnojuiepxku npussatus pemenuid (CIIIIP). X[ — sto
crenuaIbHBIM 00pa3oM pa3paboTaHHas 0a3a MaHHBIX ¢ 0OJBIIHM 00BEMOM MH(OPMAIMU, KOTOPAsk UCIOIb3YSTCS IS
aHalM3a W TNPUHATHA yrnpaBieHdeckux pemenuid. Texnomoruss OLAP, B cBoro ouepenp, SBIAACH dneMeHTOM X/,
MMpEaOCTABJIACT aHAJIMTUKY 06].]1}’}0 KapTHHY TEYCHUA MNPOLECCa, YTO MO3BOJIACT YCOBEPIICHCTBOBATL aHAJIMTUYCCKYIO
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coctaBstonyio npouecca. C nomomsio OLAP monb3oBaTento NpeoCcTaBiseTcst BO3SMOXKHOCTD JUIS aHAJIM3a JaHHBIX B
peallbHOM BpPEMEHH, IS OCYIIECTBICHUS 3alPOCOB M MOJy4eHHS OTYETOB. [IpuMeHeHHe mpeaiaraeMbIX TEXHOJOTHIA
ofecrevnT TMOJrOTOBKY KauyeCTBEHHO HOBOTO HMH(MOPMAIMOHHOTO CJIOSI C I1EeNbI0 OKa3aHWsl IIOMOINM JIUILY,
MIPUHUMAIOIIEMY pelIeHne B cepe aemMorpadum.

B crarbe oTMeueH MyJabTHOTpACIEBOW Xapakrep aemorpaduu, a Takke Uil KaxIOHW oTpaciu nemorpadpuu
MPEAIOKEH CIUCOK MHIUKAaTopoB. KpoMe Toro, mpemioxkeHa Mojenb X/ B BUe B3aUMOCBSI3aHHBIX BUTPHH JaHHBIX
(B[I), m3MepeHHsIMH KOTOPBIX OyIyT CIy)KHTh IPEIJIOKEHHbIE MHIUKATOpbl. Takke IOKa3aHO NMPUMEHEHHE Ha Oaze
storo X/ Texnonornu OLAP B pamkax 3-gemorpaduyeckoii (CIIIIP).

3-nemorpadudeckas CIIIP ¢ BxmodeHHBIMH B Hee TexHONOTmsAMH XJ[ m OLAP oOnamaer mmpoOKUMH
BO3MOXKHOCTSIMHU JUISl PEIlIeHHUs IOCTaBJICHHBIX 33j1a4. 00ecleurBaeT onepaTuBHy0 00paboTKy WH(pOPMAIUHY, BbIIAYy
TOTOBBIX OTYETOB B OTBET Ha 3alPOCHI, BU3YaIN3aLUI0 OTYCTOB C IOMOIIBIO TAOIHI M JHarpaMM U Ip.

OtmeruM, yto panee TexHosormn XJI m OLAP Obumm ycmemmHo IpUMEHEHBI aBTOPOM NpH Pa3padOTKH
TEPMHUHOJIOTHYECKON NH(POPMALIMOHHON CHCTEMBI [2] ¢ Lenbl0 COBEPIICHCTBOBAHMUS AHAIMTHYCCKOM ACSITEABHOCTH U
OKa3aHMs NOMJCPKKH JIMLAM, IPHHIUMAIOLIMM PEIICHUE B 00JaCTH TEPMUHOJIOTUH, U CUCTEMBI ITOJICPIKKH TIPHHATHSL
periieHnii B cdepe BHEMHEH TOMUTHKE [3] WIS UCCIieMOBaHUS HHTETPAMOHHBIX MPOIECCOB MEXIY CTpaHamu. [lpu
9TOM OBLIH y4TEHBI 0COOCHHOCTH JaHHEIX cdep.

OcHOBHbIE BHDbI neMorpaq)ml U UX HHIUKATOPLI

OObekToM geMorpaduuecKux HCCIENOBAaHMM sBIIseTCs HaceleHue. Jlemorpaduyeckue HccClel0BaHUs
BKJIIOYAIOT YHCIEHHOCTh, TEPPUTOPUAIBHOE pa3MELICHHEe U COCTaB HACEICHUs, 3aKOHOMEPHOCTH UX U3MEHEHUH Ha
OCHOBE COIHAIIBHBIX, KOHOMHUYECKHX, OWOJNOTHUECKHUX, IOJUTHYECKHX, STHHYECKHUX, Teorpa(uIeckux, BOCHHBIX,
UCTOPHYECKHX U Jp. hakTopos [4].

B nmemorpaduu emuHHMIEH COBOKYIHOCTH SBJISIETCS 4YeloBeK. K Ipu3HaKaM, KOTOPBIMH 00JamaeT 4eloBEeK
OTHOCSTCS: TIOJI, BO3PACT, CEMEHHOE TIOJN0KEHUE, 00pa3oBaHKe, POJ] 3aHATHIA, HATMOHAIBHOCTh, MECTO MPOKUBAHUS H
Tak fganee. O4YeBHIHO, YTO MHOTHE M3 3THX MPU3HAKOB MEHSIOTCA B T€UCHHE >KM3HU. M3MeHeHne B *KU3HM KaXIOTO
YeroBeKa MPUBOIUT K M3MEHEHUSM B HACEJICHHWH B IEJIOM. DTH U3MEHEHHS B COBOKYITHOCTH COCTABIIIIOT IBIKCHHE
HaCEJICHUS.

BaxHOW XapaKTepUCTHKOW aeMorpaduu SBISCTCS TO, YTO OHA MPEACTABIIICT COOOM MEKIUCIUINIHMHAPHYIO
obmactp uccienoBanuii. [loMuMO JIBIXKEHUS HacelleHHMs AeMorpadus TakKe H3ydaeT 3aBHCHMOCTb BO3PAacTHOU
PacKiIaIKy, HAIIMOHAJIBFHOTO M ATHUYECKOTO COCTABOB, T'€OTpagUyUecKOro MOJO0KEHUS HACEJICHHs, €ro YHUCICHHOCTH,
MUTpaIUi, KOJIWYECTBa POKACHUH M CMepTel OT pa3iIM4HbIX (PaKTOPOB, TaKMX, KaK COLHMAIbHO-?KOHOMHYECKHUE,
MCTOPUYECKHE, IOJUTHYECKHE, STHUYECKHE, DKOJIOTHUeckue M T.I. Jpyrumu cioBamu, neMmorpadus Hccieayer
3aKOHOMEPHOCTH COOBITHH W TPOIIECCOB HAa OCHOBE COLUANBHBIX, SKOHOMHYECKUX, WCTOPHUCCKUX, MOTUTHICCKUX,
ITHUYECKHMX, HKOJOTUYECKHX M Ap. NpoOJieM, KOTOPble BO3HUKAIOT B CTPYKTYpE, MECTONOJIOKEHWH, MHUIPALd H
IUHAMUKE HaceleHus. VIcXoas W3 BBIICH3IIOKECHHOTO, AeMorpadus ompenenseTcd Kak KOMIUICKCHAas Hayka. Y
JeMorpauy yCTaHOBWJIMCH TECHBIE CBS3M C TaKMMH HayKaMH, KaK OSKOHOMHKA, IIOJIMTOJIOTHS, OSTHOTpadus,
CTaTHUCTHKA, UCTOPHS, COIIMONOTHSA U T.A. (puc. 1).

Counosiorus

IIpaso

demorpadus

ITHOrpadus I'eorpagus

Puc 1. CBs3p nemMorpaduu ¢ IpyruMu HayKaMH
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B cnenctBum 3T0T0 OHA JEIMTCS HA LENbBIH PAJ CIEHUATM3UPOBAHHBIX OTPACIEH, KaXaasi U3 KOTOPBIX U3ydaeT
crieuduyeckue qeMorpapudeckne MpoIecchl.

OtMmeTnM, 4to Iuisi moctpoenus 3-aemorpaduueckoit CIIIIP ¢ ucnons3oBanuem X1 u OLAP HeobOxomumo
onpenenuts usMepenus OLAP-kyOoB. B manHom ciyuae u3mepenusmu OLAP-kyGoB OyayT CIyXHTh WHAUKATOPBI
orpacineii. Kaxnmas u3 orpacneit memorpaduu mmeer cBoi HabOp HMHAWMKATOpoB. PaccMoTpuMm 3TH OTpaciu ¢
OTHOCAIUMUCA K HUM UHIUKATOpaAMHU.

- JleCKpMNITHBHASI WJIM ONHcATeJIbHasi AeMorpadusi IpeACTaBiIseT co00H OOIIyl0 XapaKTePUCTUKY
YHCIICHHOCTH, TEPPUTOPHAIBLHOIO paclpeleeHns] HAaCceJICHHs, YPOBHSA M TCHACHLHMH NeMOrpadHYecKHX IPOLECCOB
KOHKPETHOW CTpaHbl WJIM pPErHOHa. DTOT TEPMHH NPUMEHSETCS Takxke Juisi 00O3HaueHHs OOIIUX CBEICHUH O
YHCIEHHOCTH, COCTaBe, pa3MCIICHHH | [BWKCHHH HACENCHHMs KOHKPETHOH CTpaHbl WM Tepputopud [5).
Wunukaropamu onucaTelbHON aemMorpaduu sIBISIIOTCS UM, (paMUIIus, OTYECTBO JIMYHOCTH B KoMIuiekce uin ero ID,
T0JI, TOJ POXKIIEHUs, CEMEHHOE ITOJI0KEHUE, BU ACSATEILHOCTH, MECTO pabOTHI, JOJDKHOCTb U T. 1.

- Jlemorpaduyeckasi 3K0JOIHsl WM 3KoAeMorpadusi U3yJacT BIHSHUE JeMOTrpadHIecKuX IPOLECCOB Ha
MIEPCIIEKTHBHI PAa3BUTHS OOIECTBA M OKpYyXaromiel cpensl. OTMeTHM, YTO AeMorpaduiecKie MpoIecchl TECHO CBSI3aHBI
HE TOJIBKO C OOIIECTBEHHBIMHU, HO U C 9KOJIOTHYECKUMHU. BiinsiHIE OKpyKarolei cpe/ibl Ha IpoIecChl BOCIPOU3BOJICTBA
HEBO3MOKHO 03 00palieHust K JaHHBIM 9KOJIOTHH [6]. BCBSI3U ¢ 9TUM K HHAMKATOPaM 9KOAeMOrpaduu MOIKHO OTHECTH
pa3iiMuHble IOKa3aTesid KayecTBa JKM3HM HACENICHUs, TaKWe, KaKk ypPOBHHM 3arps3HEHUs] BOJABI U BO3JyXa, HHIEKC
YEJIOBEUECKOTO Pa3BUTHS U T.JI.

- JKOHOMHYecCKas AeMOrpadusi onpeaesieT B3auMOCBsI3b SKOHOMHUECKHAX U IeMOTPpa(UuecKnx MpoLeccoB,
n3y4aeT OCOOEGHHOCTH BIMSIHUSL BO3PAaCTHO-TIOJIOBOTO COCTaBa HACEJCHUS W COCTaBIIOIINX ECTECTBEHHOTO
BOCIIPOM3BO/ICTBA HACEJCHMSI HA IPOLECC IPOM3BOACTBA, PACHPEACNICHHS IPOM3BENCHHBIX obmectBoM Omar [7]. K
WHIUKATOpaM JSKOHOMHYECKOH JeMorpadMy OTHOCATCS MHAWKATOPHl OIMCATENFHOM JemMorpaduu, a Takke
SKOHOMHYECKHE TOKa3aTeNH, Takue, Kak BajloBoW BHyTpeHHHH mnponykT (BBII), BasoBoif HalMOHAIBHBINA J0XOA
(BHJI), BBII na xymry nacenenus, BHJI Ha mymnry HaceneHus, CpemHuil pasmep omiaTel Tpyaa u ap. [8].

- JTHoAemorpadus n3ydaeT STHUIECKUH COCTaB HACEICHUS PA3IMYHBIX TEPPUTOPHH, MPOIECCH N3MEHEHHS
YHCIIEHHOCTH HAPOJOB 3THX TEPPUTOPHH, BKIIIOUas aHAIIN3 (haKTOPOB, BIUSIONIMX HAa HEe, 0COOEHHOCTH €CTECTBEHHOTO
BOCIIpOn3BOACTBa pasHbix 9THOCOB [9]. K wmHmmkartopam sTHOmemorpaduu OTHOCSTCS Ha3BaHHE TEPPUTOPUH, €€
STHUYECKHH COCTaB M BCE MHIMKATOPHI OMMCATENbHOM AeMorpaduu Ui KaKA0To ITHOCA.

- IMoautnyeckasi nemorpadus m3ydaer aemMorpaduyeckue acmeKThl MEXHAIMOHAJIBHBIX M COLMAIBHBIX
koH}aukToB. K MHIMKAaTOpaM MONMTHYECKOW JeMorpauu MOKHO OTHECTH BOEHHO-MOOWJIM3AIIMOHHBIN MOTEHIIHMAI
rocyJapcTBa, PacCTAHOBKY MOJIUTUYECKHX CHII BCICACTBUE SMUTPALMH, «YyTEUKH MO3IOBY», YHCIEHHOCTb Pa3IHMYHBIX
9THOCOB B BBICIIMX T'OCYIapCTBEHHBIX MOcTax u T. 1. [10].

- Teorpadmueckass nemorpadmus oObenuHseT psi OOIIECTBEHHBIX HAayK, HPEXIE BCEro JeMorpaduio,
SKOHOMHUKY M COLIMAIbHO-OKOHOMHUYECKYIO reorpaduio. OHa M3ydaeT peruoHalbHble 0COOCHHOCTH AeMOrpaduIecKux
IIPOIIECCOB, BIMSHUE HA HUX KaK BHYTPEHHUX (JeMOrpadMuecKrX), TaK U BHEIIHUX (SKOHOMUYECKHX, PacCeIeHYECKHX,
COI[MANBHBIX, ITHUYECKUX, IKOJOTHUCCKHX, MOMUTHYeCKHX) (akTopoB [11]. [TockonsKy reorpadudueckas nemorpadust
aHAJM3UPYET BO3ACHCTBUE Cpebl OOMTaHMS Ha JleMorpadieckrue IpOoLecChl, U3ydaeT UX TEPPUTOPHAIBHBIC Pa3Inins
B JUHAMHUKE, a TalkKe aHaIM3UpPyeT MMHIPAIMOHHBIE IMOTOKM, K €€ HHIMKATOpaM MOXHO OTHECTH KOMIIJIEKC
WHAWKATOPOB, a WMEHHO: WHAWKATOPHI JTUCKPUNITHBHOM, JKOHOMHYECKOH, TIOJHMTHYECKOW JeMorpaduii,
STHOJIEMOT AU H.

- MeannuHckast AeMorpadgus U3y4aeT B3aUMOCBA3b BOCHPOM3BOJCTBA HACENIEHHS C MEIUKO-COLUATIbHBIMU
(akTopamMH; Ha OCHOBE ITHX JAQHHBIX pa3pabaThIBAIOTCS Mepbl MEIUIMHCKOTO, COIMAJIbHOIO W OPraHW3allMOHHOTO
XapakTepa, HallpaBJIEHHbIE Ha oOecrieueHWe Hanbojee OMarolmpuUsATHOTO Pa3BUTUS JeMOrpadHyYEecKHX MpPOIECCOB U
yiaydieHue 310poBbsi Hacenmenusi [12]. K memuko-memMorpaduueckuM HHIMKATOPAM OTHOCSATCS XapaKTEPUCTHKH
310POBbsl HACEJIECHMs, NPOLICHTHOE COOTHOILIEHHWE MYXXYHMH M JKEHIIMH B YMCJICHHOCTH BCETO HACEICHHs IaHHOIO
pEervoHa, BO3PACTHBIE MOKA3aTeNM POXKIAAEMOCTH U CMEPTHOCTH, IMOKA3aTeIHM CMEPTHOCTU JeTedl B pa3IMUYHBIX
BO3PAcCTHBIX MEPHOAAX, MOKA3aTelIH 3a00JIEBAEMOCTH C yKa3aHHWEM Ha3BaHWH OO0JIe3HEH, MOKa3aTellb €CTECTBECHHOTO
IIPUPOCTa WM YOBUIH HAcEJIEeHUs], IOKa3aTelb MIIICHYECKO CMEPTHOCTH U T. 1.

- Hcropuueckas nemorpadus u3ydaer Te e IPOLECCHl U SBJICHUS, YTO U AeMorpaguyeckas Hayka B 1IeJI0M,
HO B UX ucropudeckoit perpocnektuse [13]. K ee nHAHKAaTOpaM MOMKHO OTHECTH BCE JAEMOTpaduIecKre MOKa3aTesid B
nX AMHaMuKe. BBISBICHNE HAa OCHOBE TOJIyYE€HHBIX JTaHHBIX 3aBUCHMOCTH JIEMOTPaHUECKAX XapaKTEPUCTHUK OT YPOBHS
UCTOPUYECKOTO Da3BUTHA, OT OCOOEHHOCTEH KaKIOTO HMCTOPUUYECKOrO dTama JaeT BO3MOXKHOCTh 00O0OLIUTH
HCTOPUYECKHE 3aKOHOMEPHOCTH.

- BoenHas neMorpagusi m3y4aeT MOOWJIM3AIMOHHBIE BO3MOXXKHOCTH TOCYIApCTBA, JIIOACKHE PECYpPCHI
MOTEHLMAJBHBIX BOCHHBIX IMPOTUBHUKOB U COIO3HUKOB, INOTEPH CpPEAM HACENEHHST MU MUTPALUOHHBIE IPOIECCHI,
BbI3BaHHBEIC BOCHHBIMH JEHCTBUSAMM, BIUSHHE BOWH Ha 3J0pOBbE M BOCHPOM3BOJACTBO Hacenenus [14]. Benexcrue
9TOr0 K €€ MHJMKATOpaM MOXHO OTHECTH IOKa3aTeld BOEHHOM MOIIM TOCYIApCTBa, MPEACTaBIECHHBIE B IOJIO-
BO3pAacCTHOM AacCMeKTe MOTepH CpPeld BOCHHOTO W TPaKIAHCKOTO HACEJICHHUS, HANPSMYIO CBA3aHHBIE C BOEHHBIMH
NEHCTBUSAMH, KOJMYECTBO 3a00JEBaHWH W CMEpTeil, KOCBEHHBIM 0O0pa3oM CBS3aHHBIX C BOCHHBIMH JEHCTBUSIMH,
POXKIaeMOCTb, KOJIMUECTBO MUTPAHTOB BO BpEeMs BOCHHBIX JIEHCTBUHN U T. 1.
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- CouuanbHas aeMorpadusi ©3ydaeT B3aWMOJICHCTBHE IeMOrpadHuecKuX W COIHMAIBHBIX mporeccoB [15],
Crofla BKIIOYEHO H3Yy4CHHE JAeMOrpadMuecKuX YCTAaHOBOK JIMYHOCTEH, COLHUANBHBIX HOPM, JAeMorpaduyeckoe
IIOBCACHUEC U BIUAIOIIMEC Ha HETO (baKTOpI)I, K KOTOPBIM OTHOCATCA YPOBCHb O6pa3OBaHI/IH, J0X0d, OTHHUYCCKHEC
XapaKTEePUCTUKH U T. A. DTU (AKTOPHI MOKHO OTHECTH K MHAMKATOPaM COLMAIIBHOM AeMorpaduu.

Kak BHIHO M3 BBIIIE M3JI0KEHHOTO, KaKABIH M3 3TUX THIIOB JeMorpauu MMEeT CBOM Habop MHIMKAaTOPOB,
KOTOPBIE pacCMaTpUBAIOTCS TIPH aHAIHM3E AEMOTpa(UIECKUX MPOIECCOB.

®opMupoBaHue 3-1eMorpaduueckoil cucTeMbl NMOAAEPKKH NMPUHATHS PelleH Uil

Jns nmpoBenenns 3¢dexTnBHON nemMorpaduueckoil MOJUTHKH HEOOXOJUMO MPOBOANTH HCCIIEIOBAaHUS B chepe
JeMorpaduu ¢ MPUMEHEHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, KOTOPhIE BMECTE C UMEIOIIUMHUCS B 3TOH
chepe OOIBIIUMHU TAaHHBIMH, GOPMHUPYIOT cpery 3-aemorpaduu. B crathe [16] mokazana HeoOX0AUMOCTh pa3paboTKu
3-7ieMorpadueckoil CHCTeMBbI, IaH MEepPEYCHb BAXKHBIX BOIPOCOB, KOTOPbIE MOXKHO PELIUTh C ee nomolublo. Kpome
TOTO, MIPEJCTaBlICHa KOHIENTyalIbHAsl MOENb 3-IeMOTrpapuIecKO CHCTEMBI.

Hns sddexTrBHOrO pemieHus OTMEUEHHBIX 3a7ad HEoOXOIMMO pa3paboTaTh €IUHYI HalMOHAIBHYIO 3-
JeMorpaduueckyro cucteMy noanepkku npuastus peatenuit (CIIIIP), oGnanatonryto cpeacTBamMu BBOJA, XpaHEHHS
aHaJM3a JaHHbBIX, OTHOCALIMXCS K 00JIacTH jJeMorpaduu, ¢ LeNbl0 MPUHATUS NMPaBUIIBHBIX pelieHuid. Bee aTo nmeer
OTPOMHOE 3HAuUCHHE JUIA OOECHEUCHUS PEHNpPOAYKTHBHOTO 3[0POBBSI HACEICHUS, YIY4YIICHUs YCIOBUI JKU3HU
HACEeJICHHS, YKPEIJICHNS! HHCTUTYTa CEMbH, PELICHUS MUTPAllMOHHBIX MTPOIIECCOB, a TAKXKe U Pa3BUTHS KaJpOBOTO H
HAYYHOTO TIOTCHIIMAJIOB B IeMorpaduueckoit cdepe.

Heo6xoauMo OTMETHTB, YTO B CIIEACTBHE TOTrO, 4TO B cdepe nemorpaduu HabogaeTcsi HEMpephIBHBIN POCT
oobema aannbiX, CIIIIP momMmMo WX BBOJAa JODKHA OOECHEUNTh M WX HAASKHOE XpaHeHHe. BBOJ TaHHBIX
oOecrieunBaeTCsl TOCYAapCTBEHHBIMU peecTpaMH JaHHBIX. B HekoTopsIx ciydasx 3T1o Moryr Obitb OLTP-cucrems
(Online Transaction Processing). {ns xpanenus nanubix ucnoib3yores CYB/ u xpanuuiua nansbix (X1). X[ Moryt
OBITH NMpe/ICTaBIEHBI B BUJIC BUTPHH JaHHBIX (B/I).

K TexHomorusiM, CrocoOHBIM CIPAaBUTHCS C 3afayeil aHanmu3a JeMorpadMYecKux JaHHBIX W IPEAOCTaBJICHHS
nHpOpMANUH IS TIPUHATHS PEIICHUH, MOKHO OTHECTH TEXHOJIOTHIO HHTEPAaKTUBHON aHanHUTHYecKoi oOpaborku OLAP
(aarn. Online Analytical Processing). Texuonorust OLAP siBisiercst unctpymeHToM X/I M MCTIOJB3YeT ero HH(OPMAILIHIO.
OLAP no3BosisieT NpoBOIUTH MHOTOMEPHBII aHAN3 JAHHBIX ITyTEM ITOCTPOEHUsI KyOOB M IPEJOCTaBIISIET BOSMOXKHOCTH
JUISL  CIIOXKHBIX ~ BBIYKMCIICHHI, aHajiM3a TEHACHIMH M MOJEJIMPOBAHMsS CJIOXKHBIX JIaHHBIX, IUIAHUPOBAHUS,
O0/DKETHPOBaHUsI, MpOrHO3upoBaHus u T. A. I[lpumeHenne OLAP okaxeT CyIIECTBEHHYIO IOICPKKY JIUIIAM,
npuHuUMatonM penteHne (JIITP), mo3BonuT ycoBepIeHCTBOBATh aHAIMTHUYECKYIO JICATENBHOCTD B JAHHOW 001acTH.

C nomorpsto OLAP-TeXHOJIOTHI CO3/1al0TCsl My IbTHIIApAMETPUYECKHE MOJIENH, 11eJ1b KOTOPBIX 0oJiee aJeKBaTHO
NPEJICTABIATh pealibHble mpoiiecchl. B ocHoBe koureniun OLAP nexar takue moHsTus, kak runepkyo (Hypercube)
wi MeTakybo, msmepenwe (Dimension), merkm (Members), sueiika (Cell), mepa wmu mnokasarens (Measure),
MHOTOMEPHBII aHain3, BUTPUHBI naHubix (data marts) Tumudnbie omepanun OLAP BKIFOYAOT Cpe3bl — HAPE3Ky H
BeIpe3ky (slice&dice), ceeptky (roll-up) m perammsaumio (drill-down). Omnepanum cBepTKM M [IeTalM3alHH,
COOTBETCTBYIOIINE arperanyy U Je3arperauuy JaHHBIX, OCYLIECTBIISIOTCS Hall TEMU U3MEPEHUSIMU, KOTOPHIE HUMEIOT
HepapXuIecKyro CTpykTypy [17-18].

ockompky OLAP sBrsieTcs anmemenToM X/, mepBoodepennoii 3amaueii ssBisercs pa3paboTka apXuTeKTypsl X/,
Apxutekrypa X]I 3aBucuT 0T 0coOeHHOCTEH W CBOHCTB BhIOpaHHOU cepsl. [Ipn moctpoeHun apxutekTypbl X/ »-
nemorpacguueckoit CIIIIP ciemxyer y4ecTb €ro cieayronme XapakTeprUCTHKH:

- B X/I OynyT BKIIOYEHBI BCe BUIIBI AeMorpaduu;

— KaxApli BUA AeMorpaduu uMeeT OOJbIIOE KOJINYECTBO MOKa3aTeeH;

- HEKOTOpBbIE U3 NOKa3aTesIel MPHHAIeKAT Pa3InIHbIM BHIAM IeMOTpadun

Bonpimoe xonndecTBo mMoKazaTeled M3-3a HaNM4YMsS HECKOJBKMX THIOB (OoTpaciell) memorpaduu siBiseTcs
OCHOBaHHEM TOT'O, YTO JJIsl IAHHOW CHCTEMBI B KauecTBe apXUTeKTypbl X/| BbIOpaHa IIMHA B3aMMOCBSI3aHHBIX BUTPHH
nauubix (BJI) [19].

[Mon B/l moHMMAaroT crieani3upoOBaHHbIC XPAHIIIHIIA, 0OCTY>KUBAIONINE OHO M3 HAIPABICHHUH ACSITEIbHOCTH.
[osenenne BJ] Obuto mombiTkO#M cMsaruuTh TpeboBanmsa k X/, Kaxkmas BJ] BkimtodaeT naHHBIC, HANPaBICHHBIC Ha
pelIeHne OTACIBHON 3a1auH.

B Tabnuiie npuBeneHbl 0CHOBHBIE pasnnuust Mexay X/ u B/

Tabmuna. Pazmiuuust mexxny X u BT

Kateropus X BJ1
O6beM KopnopaTuBHbIii OtaenbHas QyHKIIMOHATIBHAS 001aCTh
3amaua MHOX€eCTBO OpHa
UcTouHUKH JaHHBIX MsHuoro Maio
Pa3mep (00bI4HO) Ot 100 GB 10 1TB u BhIIIe <100 GB
Bpewmst peanm3arim OT Heckompkumx MecsneB A0 | Heckonmpko mecsiieB
HECKOJIBKUX JIET
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Pa3smeps! 1 ClIo)KHOCTB CTPYKTYphI BJI, KOTOpBIE TakXkKe CAyKaT A1 NOJACPKKH IPUHATUS PELICHNUN, HE HMEIOT
orpannueHuil. Tem He MeHee, OHM, KaK MPaBUJIO, UMEIOT MEHBIIINE pa3Mepbl U MEHEE CI0XKHYI CTPYKTYpy, yeM X/I.
Takum o0pa3zoMm, WX, Kak IpaBWJIO, JIErde CO3AaBaTh W TOIepXHuBaTh. BJl mpencTaBimsioT coO0i MacCHBHI
MHQOpPMAIMH, COCPENOTOYEHHBIE Ha OJHON (YHKIMOHAIBHOW 001acTH, W sBisAtoTCs npocroi gopmoit X/ Kak u B
ciydae X/ ¢ MOMOIIBIO TAKOTO aHATMTHIECKOTO cpencTBa, kak OLAP, 3TH JaHHBIE MOXHO aHAJU3UPOBATh, BBISBIIATH
TEHJICHLIUH, TIPOTHO3UPOBATh OyMyIine pe3yinbTaThl U T. 1.

[pemnaraemast apxutektypa st 3-memorpaduueckoit CIIIIP cocroutr u3 mByx yposueil (puc. 2). Ilepbrii
YPOBEHb — HMCTOYHHMKH JaHHBIX. OHHM mpencraBisier coOod HMH(pOpMANMIO TocylapcTBEHHBIX peecTpoB mimm OLTP-
cucteMmbl. Bropoil ypoBeHb — HenocpeacTBeHHO camu B/I.

B rtekymeit 3amaue B/l opueHTHpOBaHBI Ha TMPOBEICHWE aHAIN3a 10 OTIOCIBHBIM OTpacisaM JaeMorpaduu.
OTpakeHHEe KaXI0i oTpaciu JeMorpaduy B IJIEKTPOHHON aeMorpaduueckoil cucreme TpeOyeT BKimtodeHUs B BJI
JIAHHOM OTpaciay B Ka4eCTBE U3MEPEHUIN COOTBETCTBYIOIIMX NTOKA3aTEIEH.

JaHHBIX JAHHBIX JaHHBIX

JaHHBIX

| I
| I
| I
| Hcrounux Hcrounnk Hcrounuk Hctounnk |
| |
| |

Puc. 2. Apxurekrypa X/ 3-nemorpaduueckoit CIIITP

Hanpumep, orpacin «JleckpuntruBHas aemorpadus» cooTBeTcTByeT BJl ¢ M3MepeHUsIMH, OTHOCSIIMMUCS K
CTPYKTYpe HaceleHUs: (paMuiIus, UMs, OTYECTBO JIMUYHOCTH uiM ero |D, moi, pata poxaeHHs, MECTO NMPOXKHUBAHUS,
CeMEHHOe TOJIOKCHNE W T. ., B OTpacib «DKOHOMHUYECKas NeMorpadusy» BKIIOYCHBI pa3IndHbIe IKOHOMHUYECKHE
MoKa3areau sl TOro, 4roObl aHAJIM3MPOBaTh JeMorpaduueckue mporeccsl Ha ux (oHe, B oTpacnb «BoeHHas
neMorpadus» — NOKa3aTelIn BOGHHOH MOIINYM IOCYAapCTBa, BOCHHBIC NOTEPU HACENCHUS B I0JIO-BO3PACTHOM AaCIEKTE,
KOJINYECTBO MUT'PAHTOB BO BPEMsl BOCHHBIX ACHCTBUH U T.1.

B pamkax cucremsl Ha ocHoBanuu kKaxmoil BJI ctpoutcs OLAP-ky6. CoBokymuocts OLAP-ky0oB 00Opasyer
MOJUKYOUUYECKYIO MOJEITB, BKIIOUYCHHYIO B 3-Iemorpaduueckyro CIIIIP (puc. 3).

! i
1 H3MCPCHUEC !
: —— : I/I3MegeHI/Ie; ::
i lel I oeeeeeneeninnnnns :1—> OLAP-Kyﬁ
. | M3MEpEeHHEk1 i K
1 e mm— - ! !
L o e e e e e e e e e e e e o 1
r T I _________ :
I e T T 1
I M3MEpEeHHe; I /
: — : M3MeBeHI/Iez :' |
: B/l RTTSTTI N OLAP-ky06
| ! HU3MEPEHUEK2 :: K
e mm———_-IZIZZZZZZZZO
R ,—I'::::::::::I :
I U3MEpEHHE]
: — 7 HzMegeHHez : :
i . ar—P® OLAP-ky6
: | M3MepeHHekn ' P
1
1 I_ __________ 4

Puc. 3. Ilonmmkyonueckast OLAP-mozens, Bxosmias a 3-nemorpaduueckyto CIITTP

Coznanne BJl nHaumHaercs ¢ aHanmm3a TpeOoBaHmii mist oTpacneil memorpadmm. IlepBas B/l crpomtcs mus
oTpaciy aeMorpaduu, NCIOJB3YIOIIeH U3MEPEHUs, a, CIe0BaTeNbHO, U MOKa3aTeIH, KOTOpble B JajbHeimeM OymyT
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HOpUMEHATbCA B JAPYrHX oTpacisix aemorpaduu. Takoil oTpacibio nemorpaduu sBIseTcs ASCKPUITHUBHAS MM
onmcarensHas aemorpadus. [locnenyromme BJ] pa3pabareiBaloTcss C HCIIOJIB30BAHMEM 3THX HM3MEPEHHH, a TakxKe
M3MEpEeHNH, CHeuu(pUYecKuX sl KOHKPETHOW oTpaciu. Takas apXUTEKTypa CHCTEMbI B pe3yJbTaTe MPUBOJHUT K
CO3JJaHUIO JIOTUYECKU MHTErpUpOBaHHBIX B/I.

HpaKaneclcoe NPUMEHEHHUE

UTo0BI peann3oBaTh NPEAJIOKEHHBI B CTaThe MOAXOA, paspaboraHa 3-memorpaduueckas CIIIIP, B koTopyro
BriroueHbl X/ u OLAP. Apxurekrypa X/ npexncrasiser co0oil muHy B3anmocBsizanHelX B/l Kak 6bu10 oT™MeueHO
BhIlre, Ha 3THX B/l crposrcs OLAP-KkyObl, H3MEPEHHSAMH KOTOPBIX SBJISIOTCS MHANKATOPHI COOTBETCTBYIOIIUX THIIOB
neMorpaduu.

Cucrema peann3oBaHa IS IEPCOHAIBHBIX KOMITBIOTEPOB, paboTaronrix B Windows 7, Windows 8 u T.1. Cpena
peanuzanun OLAP Brimouaer Pivot Table Excel, kotopast mpezacrasiser co6oit Busyamusammio OLAP. Komnuectro
MEPCOH B Pa3HbIX H3MEPEHHSX onpeaensiercs arperatHoit ¢pynkieit COUNT().

B nmamHyro Momemp cHCTEMBI B KaudecTBe IpuMepa BkimoueHel n8e BJl. B o6e B/l BkiroueHsl naHHBIE O
MpPEeNCTaBUTENIX HaydyHO# cdepsl AsepOaiimkaHa, a HIMEHHO O COTPYAHHKAX MPOU3BOJBHBIM 00pa3oM OTOOpaHHBIX
nHcTUTyTOB HarmonansHoW akajgemMun Hayk AsepOaii/pkaHa W BBICHIMX Y4eOHBIX 3aBEICHHUN CTPaHbl, SBILSFOLIMXCS
PhD.

Nsmepenussmu OLAP-ky0a, mocTpoeHHOro Ha niepBoi BJI, BISIOTCS (haMuIusi, ©Msi, OTYECTBO, TOJI POIKIACHUS,
MOJ, MECTO POXKICHHS, MECTO pPabOThHl, NOJDKHOCTh, CEMEHHOE IOJIOKEHHE, KOJIMYECTBO JIETeH B CeMbe H T.J
coTpyaHukoB. T.e. croia BKIIIOYEHBI JaHHBIE O COTPYIHHMKAX, UMEIOIINE OMUcaTebHbIH XapakTep. ClieoBaTeNbHO, 9Ty
B/I MOXHO OTHECTH K IECKPUTITHBHOH 1eMorpadum.

Ha puc. 4 B kauecTBe npuMepa NpEACTAaBICH cpe3 Ky0a, IOJYYEHHBIH B pe3yiabTaTe 3ampoca: CKOJBKO
COTPYJHHUKOB OTOOPaHHBIX OpPraHM3alMii COCTOUT M CKOJIbKO He cocTouT B Opake? [Ipu atom yuuteiBatorcs 2018 u
2019 ronsl.

Hawammn crpos ~ »Gpaxs ‘He 1 Gpaxe

- 2018 176: 26 202
WeasHHCenA gursan AMNY 1. 1
FrrEZnascxos praererye HAHA, VECTUTYT SF05COHM M NDAPDANEX FecypIos x 1
MHCTUTYT CacTau yrpasns-dan HAHA n; 13
MHCTHTIT HHGOENALMACHX TE=200r4A HAHA 1%, 2 17
Hax<siss+Ix0os orperarys HAHA, VECTATYT HCFYDCTS, BINES H NHTSDATYDN 3 1 4
Hax<siss=oxos ompererys HAHA, VECTUTYT Ccpatypcos 18 1 19
Hax<sis34ox0s praererms HAHA, 03 pyscnrced 1. 1
Hax<ss3+Ix0s praererys HAHA, VECTUTYT KCTOREMA, 2THOIDEDAA W SEX20NCIHH 9: 9
Hax<sisa4Ix0s prpererys HAHA, VECTUTYT NERECISX DAIYPCOs LS 2 7
MHECTUTYT pasyagdoHHLX npolnen HAHA 1 a
MECTHTIT MITENITVEH N NEXIHHIE HAHA .125 3 as
MECTHTYT Dunvca HAHA 54 17 71
Ne4roparci FErnDHANERER HyWHBA YoHTE HAHA 1 1
WWesHHCEHA Panso-anonbil kayaHsl LerTp HARA 9 9
AryHN 1. 1
AT 1! 2
AZ2DS3RAXINCEHA YHHESPCATET KODNEPALMM ? 2
AZ=DS3QXANCEHA TEXHMNECHM) YHHUESECHTET (ATY) b B 3
BatHHCAN rOCRSpCTa SRS YHASe DIMTET (ETY) 5 5
Hauwsosans+sn arassudn asnaupy Assplaiaxana (HAAA) 1 1

- 2019 | 104! 8 202
L sHHCEHA Gmrssan ATNY 1 1
FrrEZnascxos oraererys HAHA, VECTUTYT SF0OCOHM M NDAPDANEX FecypIos x b3
MHCTUTYT CaITaM yrpasnes-dan HAHA 13, 13
MHCTHTIT HHEDENALMACHESYX TE-0N0r4A HAHA 155 2 17
Hax<ziss+Ixos orperarys HAHA, VECTUTYT KCRYDCTS, RINES N NHT2DATYDN 4, R
Haxasiss=oxos ompererys HAHA, VECTuTyT Cucoatypcos 19! 19
Hax<ss3+Ix0s praererms HAHA, 03 pyscneced x 1
Haxasiss+ox0os paererys HAHA, VECTATYT HCTOREVSA, 2THODEIDAA H AEX=0NCIHH 9. 9
Hax<sis342x0s prpererys HAHA, VECTATYT NERECISX DAZYPLOs 7 7
MHCTRTYT passagaoHinx npolinen HAHA al a

Puc. 4. KoaugecTBO COTPYIHUKOB, COCTOSIIMX U He cocTosmux B 6pake (2018 n 2019 ropr)

Kak BuaHO M3 3TOTO pHCYHKa, N3 202 COTPYAHUKOB OTOOpaHHBIX opranu3anuii B 2019-M roay no cpaBHeHHUIO ¢
2018-M roioM KOJIMYECTBO COTPYIHUKOB, COCTOSIINX B Opake yBeanauiaoch ¢ 176 mo 194.

Bropas B]l ocHOBaHa Ha TaHHBIX 00 YUIEHBIX, KOTOPBIC SMUTPHPOBAIH U3 AzepOaiikaHa 3a pyOex.

Uzmepennsmun OLAP-ky6a, moctpoeHHoro Ha Bropoit B/, sBistorcss ®MO, rox poskIeHUs, IOJ, MECTO
POXJEHHs, CTpaHa MHIPAIMK, NPUYMHA MHUTPALMM, SKOHOMHYECKas W IOJUTHYECKas CUTYallust B CTpaHe, KyJa
MUTPHUPOBAJI COTPYJHHK, MECTO paboThI, cepa NesITeNbHOCTH, JODKHOCTh, KOJMYECTBO JIET MPEObIBAaHUS B JAaHHOU
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CTpaHe, CEMEHHOe MON0KeHHe U T. A. ToecTh Croja BKIIOYEHB! AAaHHBIE O COTPYAHHKAX, HOCSIIHE ONUCATEIbHBINA
XapakTep, a TaKKe JaHHble O cTpaHe murpanuu. CnemosarenbHO, 3Ty BJl MOXHO OTHeCTH K reorpaduieckon
neMorpadun, KOTopast AEMOHCTPUPYET MUTPAlIMOHHBIE TOTOKH.

Ha puc. 5 B xauecTBe mpumMepa IOKa3aH cpe3 Ky0a, MOIydeHHBIH B PE3y/lbTaTe 3alpoca: Kakoe KOJIHYECTBO
HAY4YHBIX PAOOTHHUKOB U B KaKyl CTpaHy SMUTPHUPOBaJo u3 Asepbaiimkana 3a pyoex (Ha mpumepe 5-u crpan — CIIA,
I'epmanns, Poccust, Typuus Ykpanna), ¢ yka3aHHeM Cpoka IIpeOBIBaHUS B JAHHOM CTpaHe.

3n1ech, KaKk Mbl BHIWM, NPEACTABICHBI arperaTHble JaHHbIE 10 CTpaHaMm Oe3 pa3OMBKH Ha CHENUAIBLHOCTH C
yKa3aHUEeM CpOKa MpeObIBaHUs B CTpaHe.

'Ha303KMA CTPOK ¥ Cpox npoxusanus (srogax) 457 8 9 10 12 13 16 17 18 19 20 OGuwi wror
|BCUIA 2 11 4
| ¥ Poccns 11 2
| ¥ Tepmanun 1111 1 121 9
| #Typuns 1111 1 = 1.2 1 9
| ¥ Yepanna 11 1 3
|O6uymi Hror 1:2:2:2:2 012 10 10110201 18

Puc. 5. KonmaecTBo HayqHBIX paOOTHHKOB, SMUTPHPOBABIINX 32 pyOeK C yKa3aHHEM CpoKa IMpeObIBaHUs B CTpaHe (Ha
npumepe 5-u crpan CLUA, I'epmanns, Poceus, Typrus Ykpauna)

Ha puc. 6 mokasan cpe3 Ky0a, IOJydeHHBIH B pe3yJbTaTe 3alpoca: KaKoe KOJIWYEeCTBO HayuHBIX paOOTHHKOB, B
KaKyl CTpaHy M MO0 KaKOW CIeNHaJbHOCTH SMHTPHPOBAIO W3 Asepbaiipkana 3a pyOex (Ha mpumepe 5-u cTpaH —
CIIA, I'epmanns, Pocenst, Typrust YkpanHa), ¢ ykazaHHEM cpoKa IpeOBIBaHISI B JAHHOU CTpaHE.

Takum ob6pa3zom, paccmarpuBas 1-yio crpany — CIHIA, nmemaem 3akmiouenue: B CIIA u3 oToOpaHHBIX
opraam3anuii Azepoaiimkana sMurprpoBano 4 genopeka. OAWH — 10 CIeNHAIBHOCTH «MeXaHnKa», OH MPOKABACT TaM
12 ner; nBoe mo crnenuaibHOCTH «MareMaTHuKa», OJUH U3 KOTOPBIX MPOXUBAET TaMm 12 jet, a apyroil — 17; oauH 1o
CHELHUATbHOCTH «MeIUIIMHCKIE HAYKI», OH IPOXKUBACT TaM 16 JIeT.

[Ha3sanua cTpok Y Cpox npoxusanua (Brogax) 457 8 9 10 12 13 16 17 18 19 20 OGwiKii uTor

[SCLIA 2 11
MexaHuka 1
MaTemaTuka 1 1
MenuuuHcxue Haykm p |

| = Poccun 11
ArpapHele HayK 11

| = Fepmarus 1111 1
Duanka 11
MexaHuka
Marematura 1

| =#Typuua 1111 1 121
Buonomnuecxue Haykm 1
Duanka 11 11
Mexanuka 1
Matematuka 1 1

|+

|
et |
- N

=
[

TEXHUMBCKWE HAYXK 1
| = YxpanHa 11 1
Buonomuecxue Haykm 11
| Mavematuka 1
|06 HTOr 1222112111121

;D‘NwHNMbﬂ‘ONHh‘\ON.Nh‘NW{b

Puc. 6. KonruecTBo HayqHBIX paOOTHHUKOB, SMUTPHPOBABIINX 32 PyOekK C YKazaHHEM CIeIHaTbHOCTEH (Ha mpumepe 5-
u ctpan CHIA, I'epmanus, Poccus, Typrus Ykpanna)

B »tux npumepax BbIOpaHO HEOOJIBIIOE KOJMYECTBO H3MepeHHid. Ho BO3MOKHOCTH [aHHOH CHCTEMBI
JIOCTATOYHO MIHMPOKHU. 3aBUCAT OHU OT HanosHeHHOCTH XJ[. OLAP-kyObI MO3BOJISIOT MCCIIEAOBATh JeMorpaduueckue
IIPOIIECCHI B PAa3IMYHBIX Cpe3ax B 3aBUCUMOCTHU OT 3aIIpOca, a TAKXKE IPEIOCTABIISIOT arperaTHble JaHHbIE.

BeiBOABI

B3Bemrennast, s¢dekTrBHasS aeMorpadpuueckas TOJIWTHKA SBISCTCS HEOTHEMJIEMOM YacThIO CUCTEMBI 13-
rocyaapctBa. Jlyis ee ocCymiecTBIEHHS HEOOXOAUMO pa3pabaThiBaTh CHUCTEMBI IS OICHKH, aHAIM3a U TPUHSATHS
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NPaBHJIBHBIX PELIEHHH B CYIIECTBYIOLIEH AeMOrpapuyeckodl CHTyalluH, HCHOJIB3Ys pa3iM4Hble TOCYIapCTBEHHbIE
peectpel. Ha nemorpaduueckie mpouecchl, IOMAMO TPaJHIHOHHBIX (HaKTOPOB, K KOTOPBIM OTHOCATCS MHIpaLs,
POXJIEHHE, CMEpTh, TAaK)KE BIHSIOT DPa3IMYHbIC COLMAJIbHO-IKOHOMHUYECKUE CHUTYallMH, XapaKTEPUCTHKU 3J0POBbS
HAceNeH!s, pa3IMYHbIe NIOKAa3aTeIM KayecTBa )KU3HU HACCNICHHUs, BOCHHbIC IEUCTBUS, STHUUECKUH COCTaB, CTUXUIHHBIC
OenctBust W T. O. Hanuuwe B CBSI3M C 3TUM DPa3iMYHBIX THUIOB JeMorpadMy OCIOXKHSET IPOBEICHUE aHajIn3a
JieMOTpadUuecKuX MPOIeCCOB TPAJUIIUOHHBIM CIIOCOOOM.

B crarbe mokazaHel 1enecooOpasHoCcTh M 3((GEKTUBHOCTH  HCHOJB30BaHUS JIsL  OCYLIECTBIICHMS
nemorpaduyueckoi monutuku 3-nemorpadudeckoit CIIIP ¢ BkmouennsiMu B Hee XJ| u OLAP. ITlpennoxennas o-
nemorpaduueckast CIIIIP nmaer BO3MOXHOCTh B JalbHEHIIEM IPOBOAWTH OHIAWH-MOHHTOPHHIH, aHAIU3HPOBATH
JeMorpaduueckre IpoLecchl Ha OCHOBAaHMM MMEIOLIMXCS JaHHBIX, BBISIBISATH MPOOJIEMBI, CB3aHHBIE C JeMorpaduei.
Kpome Toro, >-memorpadrueckast CIIIIP mociyXuT mis TOCTHKEHUS IeNiell MpH IMPOTHO3UPOBAHUH YENIOBEUESCKIX
pecypcoB, TIOMOXKET ONPEACIUTh CTPATETHUECKNE HAMPpaBIEHUs Oy IyIero SJKOHOMHUYECKOTO M COLMAILHOTO Pa3BUTHS,
CIOCOOCTBYSl TEM CaMbIM YBEIMYCHUIO UHCICHHOCTH M KayecTBa TPYHAOCIOCOOHOTO HACEJICHUS. YUYHUTHIBas
AKTYaJIbHOCTh TEMBI, BOIPOCHI, CBS3aHHBIC C aHAJIM30M M MPOTHO3UPOBAaHMEM, OYIyT PacCMOTPEHbI B JAIbHEHIINX
UCCIIEIOBAHUSX.
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