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Tema 1: BCTYII 1O PEI'TOHAJIBHOI'O CYCHIJIBHO-I'EOI'PA®IYHOI'O
IMPOI'HO3YBAHHA

1. MeTa, 3aBJJaHHSA TAa CTPYKTYPA KYPCY, 3B 130K 3 iHINMMH JUCIHILIiHAMH.

2. O0’eKTH CcyCiJIbHO-TeorpagiuHoro NporHo3yBaHHs.

3. 3HaYeHHS CYCHUIbHO-TeorpaivyHoro nporuo3yBanus. [Iporuo3yBanus
AK GYHKILSA JepKaBH.

4. IIporHocTu4Hi epeKTH.

3anuTaHHs IS CAMOKOHTPO.IIO.

1. MeTta, 3aBI1aHHA Ta CTPYKTYpPa Kypcy, 3B’I30K 3 iHIIMMH JMCHUIIIHAMU.

[Tepre 3anuTaHHs, sIKe BUHUKAE MTPH 03HAHOMJICHHI 3 Ha3BOIO KypCy — JJIsl 4OTO MOTpiOHe
nporao3zyBanHsa? 1o BoHO mae? BiamoBicTé Ha HHOIO MOXKHA TEX 3aNUTAHHSIMH: YU MOXKHA
nepea0auynTH HACTaHHS €KOHOMIYHHMX KpW3, MIATOTYBAaTHUCS HAa HMX abo B3arail 3amooirtu ix
nosBi? Uu MOXHa BHM3HAYUTH (AKTOPH, LIO0 BHU3HAYAIOTH YCHIX EKOHOMIYHOI'O PO3BHUTKY
JiepKaBH, periony, mianpueMcTBa? Sk nista, mob pocartu ao6poOyty 1 yemixy? Tak, me Te
KOJIO TUTaHb, Ha AKi Ja€ BIANOBIAI MPOTHO3YBaHHS. SIK CBITYHMTH JOCBIA, YCHiX OYIb-sIKOi
CIPaBU HAIOJIOBUHY 3aJIEXKUTh BiJ €(EKTUBHOIO IPOrHO3YBAHHS.

Mema naHOTO CIIELKYPCY — 3A00YTTS CTy/I€HTAMHU TEOPETUYHUX T4 METOAWYHHUX 3HAHb 1
NPaKTUYHAX HABUYOK 13 CYCHUIBHO-TeOrpa(iqHOro MPOrHO3yBaHHA. BiamoBiTHO 10 IHOTO
noOynoBaHa 1 ioro cmpykmypa. Kypc ckiagaetbcs i3 TPhOX BEIMKHX PO3ILIIB: meopis,
MemoouKka ma npakmuxa cycniivbHo-ceozpagiunozo npoernosysants. Ilepiii aBa peani3yroThCs
yepes JICKIIHHI, TPETil - MPaKTHYHI 3aHATTSI.

1 650k (meopis):

"  METOJOJIOTIYHI OCHOBH CYCHIJIEHO-T€OTpadiqHOro MPOrHO3yBAaHHS;

"  CyCHUIbHO-TeOrpadivyHi MpoIecH K 00’ €KTH MPOTHO3YBaHHS;

"  BUJAU, METOJU Ta CIOCOOM MPOTHO3YBaHHS;

" MEXaHi3M  CyCHiIbHO-reorpaiyHoro  MpOTHO3yBaHHsA  (eTamu,  OpraHizanis,

MO/IETFOBaHHS );

11 6ok (memoouxa):

"  METOJAWKAa EKCIEPTHOTO MPOTHO3YBaHHS;

"  METOAMKA CTATUCTHUYHOIO MPOTHO3YBAHHS;

"  METOJMKa ONTUMI3ali{HOro MPOrHO3yBaHHS;

"  METOJMKa HeNliHIHHOTO MPOTrHO3YBaHHS;

"  METOJWKAa MPOTHO3YBAaHHS PECYpCiB pPErioHaAIbHOTO PO3BUTKY;

"  METOJWKAa IMPOTHO3YBAHHS JAEMOIPOCTOPOBUX MPOIIECIB Y PETIOHI;

"  METOJMKa IPOTHO3YBaHHS I'OCIOAAPCHKOI0 PO3BUTKY PETIOHY.

CycminpHo-TeorpadiuHa MPOTHOCTHKA — II€ CHHTETHYHA KOHCTPYKTHBHO-TIPHKIIAIHA
HayKOBa JIUCIMILIIHA, 10 Ma€ MOABIHHE TEOPETHKO-METOI0JIOTTYHE MiANOPSAIKYBAHHS: 3 OJTHOTO
00Ky, 3arajbHOI0 TEOPETUYHOIO0 0a3010 CIY>KaTh OCHOBH TeOpii CycniibHOI reorpadii, 3 1HIIOTO
— OCHOBH T€Opii MPOrHOCTUKH, SIK 3arajbHOT TEOpii MPOrHO3YBaHHSI.



OcHoBH Teopii cycnijibHOI reorpadii
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) IndopmaTuka CraTtucruka
Kibepneruxka Pop

OcHoBH Teopii MPOTHOCTUKH

CycninpHo-reorpadiyuHa MPOrHOCTUKA Ma€ TICHI 3B’S3KM 3 IHIIUMH CYCHUIBHO-
reorpagiyHIMH  TUCHUIUTIHAMH — aHANITUYHOIO (Teorpadiss MPOMHCIOBOCTI, CUIBCBKOTO
roCToIapCTBa, TPAHCIOPTY, MOCIYT Ta 1H.), ICTOPUYHOIO (Teorpadis arpapHOTO CYCIUIBCTBA,
reorpadiss 1HAYCTPIiaJbHOTO CYCHUIbCTBA, Treorpadis MOCTIHAYCTPIAIbHOTO CYCHIIbCTBA),
perioHanbHOIO (Teorpadis OKpeMuX KpaiH 1 perioHiB) Ta KOHCTPYKTHBHOIO (YIpaBIIiHHS
perioOHAJIbBHUM PO3BUTKOM, pallOHHE Ta MIChKE TUIAHYBAaHHS) Tally3sMH CYCHUIbHOI reorpadii.
MeroanuHo BOHa TMOB’s3aHa 13 Kaptorpadiero. JloBosi TICHUMHU € W 3B’SI3KH 3 (PI3UUHOIO
reorpadiero, 30kpema, ¢izuko-reorpadiyHo0 mMporHocTukow. Tak, y ¢i3uuHiil reorpadii
JOCIIJKYIOTBCSL 3MIHM KOMITOHEHTIB MPHUPOJU y Yaci MiJ BILIUBOM T'OCIIOAAPCHKOI JisSIIBHOCTI
HACEJIEHHS, pe3yJbTaTH SKUX IIHPOKO BHUKOPHCTOBYIOTBCS MpU Ppo3poOIl CYCHIIbHO-
reorpadiyHAX TMPOTHO31B. TakKoX BaKJIMBE 3HAYCHHS MAaIOTh 1 PE3YyJIbTaTH EKOJOTIUYHUX
MPOTHO31B, MPOTHO31B T'€0JI0TOPO3BIAYBATBHOT AiSITEHOCTI.

IcropuyHo ckianucss AyXke TICHI 3B’SI3KM CYCHUIbHO-TeorpagiuHoi NPOTHOCTHKH 3
€KOHOMIKOI0, AeMorpadiero, COIIONOTIE0, TCUXOJOTIEr0, NojiTonorieto. [Ipu mporno3yBaHHi
PO3BHUTKY CYCHIJIbHO-IPOCTOPOBUX IMPOLIECIB BUKOPUCTOBYIOTHCS PE3YJIbTaTH E€KOHOMIYHMX,
nemMorpadiuHuX, COIOJOTIYHMX MporHo3iB. Iupokuii AiamazoH METOIWYHHX NPUHOMIB Ta
3ac00iB CycCHiIbHO-TeorpadiuHOi MPOrHOCTHKH 3YMOBIIIOE TICHI ii 3B’SI3KM 3 MaTEeMaTHKOIO,
JIOTIKOI0, CTATUCTUKOIO, KIOEPHETHUKOIO, 1HHOPMATHKOIO.

2. O0’ekTH CyCcnmiibHO-Te0rpaivHOro NPOrH03yBaHHs.

Y  BITYM3HAHHX Tpamsgx 00’ektamu  reorpadiyHOro  (€KOHOMIKO-TeorpadiqHoro,
CYCHiIbHO-TeOrpa(iuyHOr0)  MPOTHO3YBaHHS  BHU3HAYAIOTHCS ~ reorpadiuHe  cepeqoBHILE
(0. Caymkin, 1968, B. KpaBuenko, 1971), reorpacdiuni cucremu /reocucremu/ (I1. bakianos,
1973, IO. Caymkin, 1976, B. Yepsskxor, 1973, B. Anomko, 1985, A. Tpodimos, 1990),
COITIaIbHO-€KOHOMIUHI 1 TPHUPOJHI CHUCTeMH, 10 chopMyBaaucs Ha 3E€MHIH TOBEpPXHI
(P. Cnextop, 1974), TteputopianbHi couianbHO-eKOHOMIYHI cucteMu (A. Tpodimos, M.



[Tapurin, 1988), exoHomiko-reorpadiuni cuctemu (C. Moxnauyk, M. [lictyn, €. lllunosuuy,
1976), cycninpHo-reorpadiuni cucremu (I. dynuuk, 1998), BupoOHUYO-TeorpadiyHi mpouecu
(C. Moxnauyk, 1995), cycmineHo-reorpadiuni mnpouecu (K. Mesenues, 1997), mapemri —
tepuropist (T. 3BonkoBa, 1972, A. Kamina, FO. Cimonos, 1972, 1982), paiionn (A. Uictobaes,
1O. baxxenos, 1984), repuropianibHi yrBopeHHs pizHoro piBHA (/. Creuenko, 2000).

3 Touku 30py 30€epexeHHs SKICHOI BH3HAYEHOCTI, OHTOJIOTIYHUH 00’ €KT IOCIIIKEHHS
CyCIUIbHO-TeorpaiyHOl MPOrHOCTUKH HE MOXKe OyTH 1HIIMM 3a 00’ €KT cycniibHOi reorpadii, a
00’€KT JOCIIPKEHHS CyCIiJIbHOI reorpadii — 3a 00’ekT mocmimkeHHs reorpadii y mimomy. I Tyt
MO>XHA BUIUIMTH KiJTbKa HAWTIOMIMPEHIMINX y3araJlbHIOIOUNUX MiIX0/IB 10 BU3HAYEHHS 00’ €KTIB
nocTipKkeHHs reorpadii, y ToMy 4ucii i cycninbHOl reorpadii:

> reocepHuil miaxia, 3riJHO 3 SKUM 00’ €KT JOCHipKeHHs reorpadii — reorpadivyna
obosionka, reocdepa, cycninbHOiI Teorpadii — anTtpomochepa (comiocdepa, TexHOChEpa,
ekoHocdepa i T.11.);

> maHamwadTHUN MTAXiA, 3TIAHO 3 SKUM  O0’€KT JOCHiKeHHs Treorpadii —

nanamadTHa cdepa, manamadTHa 000JI0HKA, CYCHUIBHOI reorpadii — KyJabTypHI (€KOHOMIYHI,
couianbHi, BUpOOHNYO-reorpadivHi i T.1.) TaHAmaPTH;

> FEOKOMITJIEKCHHH Ta TE€OCHCTEMHHMH IMAXOOH, 3TIIHO 3 SAKUM 00’ €KTaMH
nochimkeHHs reorpadii € ,,reorpadiyHi”’ KOMIUIEKCH, T€OCHUCTEMH, CyCHiibHOI reorpadii —
,»CYCHIbHO-reorpadiyni” (TepUTOPiaIbHO-BUPOOHUYI, TEPUTOPialibHI COIiaIbHO-EKOHOMIYHI,
CYCIIUTBHO-TEPHUTOpIaNbHI)  KOMIUIEKCH  abo . cycmiibHO-Teorpadiuni”  (TepuTopiaibHO-
CyCHIBHI, TEPUTOPiaTBHI COMIATPHO-€KOHOMIUH1) CHCTEMU;

> XOPOJOTIYHUM MIAXiZ, 3TIAHO 3 SKUM TMpeAMeT JOCHiDKeHHs reorpadii —
po3MilieHHsT O0’€KTIB 1 SBUII HAa TEPUTOpPii 3eMHOI NOBEpXHi, CyCHiJIbHOI —Teorpadii —
PO3MIMICHHSI COIIAIbBHO-CKOHOMIYHUX 00’ €KTIB 1 SIBHII.

XKoxaen 3 mux MiAXO/IB HA CHOTOJIHI HE € YHIBEpCaJbHUM, TaKUM, KU OU MOKHa OyJio
BBOKATH €JIMHO MPaBWIBHUM. | 1€ LITKOM MPHUPOAHO Ui TOCTHEKJIACHMYHOI HAyKu 3 11
NPUHIUIIOM ILTIOPai3My HayKOBHUX KOHIETILIH.

BomHouac HaWOIMBIIOT KPUTHUKK  3a3HAIOTh TreocepHUil, TEOKOMIUICKCHHMA, Ta
reocuctemMuuit maxoau. Cepen ,,poOJIeMHUX MOMEHTIB CJIiJT 3TaJIaTH:

- TaBronoriynicte. Sk 3a3Hagae O. TomyieB, CIOBOCHONYYEHHS ,,reorpadidyxa
obosioHka 3emiti” Mae O3HaKM TaBToyoriuHocti [215, ¢.3] (rpew. ,,yn” /’reo”/ — ,3emus’). Ta i
Oyab-sxuii 00’ exT Teorpadii, 3po3ymino, € reorpadiyanm. ToMy Taki TepMiHH, 5K ,,reorpadidaa
cucrema”, ,reorpadiyHuil KOMITIEKC” 1 T.J. KOKHUM JOCIHITHUK MO’KE HAIllOBHIOBATH ,,CBOIM”
3MICTOM.

- AbcTpakTHicTh. ICHyBaHHS SK OO €KTHMBHMX YTBOPEHb OKPEMHX CKJIAJ0BUX
reorpadigHoi 00OJIOHKH, SK TO coIiocdepa, TexHocdepa, moiitocdepa i T.I., HIKUM IIe
MEPEKOHJIMBO HE JIOBEJICHO. 3B1JICH aOCTPAKTHICTD 1X BUIJICHHS Ta JOCIIHKCHHS.

- AnpiopHicTe. 3a3BU4Yail CKJIaJ TakuX OO0’ €KTiB, SIK T€OKOMIUIEKC, T'€OCHCTEMa €
JIOBUIBHUM 1 IOCTYJTIOETHCS alPiOpHO, @ HE BUBOJUTHCA 3 Pe3yJIbTaTiB AoCHiKeHHs. [Ipouenypa
XK I1X BHIUICHHS 3aJI©KUTh BiJI KOHKPETHOI METH IOCITI/DKCHHSA, a METOIMKH aHaji3y Ta
BHU3HAYEHHS KOMILUIEKCOYTBOPIOIOYUX (CUCTEMOYTBOPIOIOUHNX ) 3B’ SI3KIB HE BUKOPUCTOBYIOTHCS.

[[logo XOpoNOTiYHOTO MiAXOMY, TO MOHSTTS OO’€KTy B HOro paMKax B3araji He €
MPUHIIUIIOBUM, OCKITBKA HUM MOXE OyTU Oyab-KUil 00’ €KT, IKUi Ma€ TIEBHE MiCIETIOIOKEHHS
Ha 3eMHil TOBEPXHi (,,BiJl KPHCTAIIB JI0 TOJITHYHHUX MAPTii”).

Jns  Bu3HayeHHS O0’€KTIB  JOCHIIKEHHS  CyCHIIbHO-TeorpadiqHoi  MPOTHOCTUKH
CKOpHCTaeMOCS TIAXOIOM pociiickkoro (izuko-reorpada @. MinskoBa. Ha i#ioro mymky,
kinacudikamis reorpaiuHUX HaAyK 3a HPUHIMUIIOM ,,00’€KT BUBUYEHHS — HayKa — MpeaMeT
BHUBUYCHHS J]a€ MOXKJIMBICTh BHIUTUTH TaKi TAKCOHOMIYHI €THOCTI HayK: IIUKJI, POJMHA, i, BHI.
[{uk HAyK TIpo 3eMITI0 yTBOPIOIOTH T€0JIoTis, Teodiznka, reoximis, reorpadis Ta aAeski iHmi. Y
HUX CHUIBHUNA OO0’€KT BUBYEHHS — 3eMils, alieé pi3HI MpeaMeTu ochipkeHHsa. [Ipeamerom
JOCHIJKeHHs reorpadii Ha piBHI UKy CIY>KUTh 3¢MHA MOBEPXHs — CHUIBHUN 00’ €KT BUBUCHHS



poawHHN TeorpadiyHUX HayK — KpaiHO3HaABCTBA, (i3M4HOI reorpadii, eKOHOMIUHOI reorpadii,
KapTorpadii, Ko>kHa 3 SKUX JOCIIPKY€E JIMIIE TIEBHY CTOPOHY IIbOT0 00’ €KTa. [HTEeprpeTyBaBIm
TaKUWd MOXiA A0 JOCHKyBaHOI TpoOJieMH, MOKHA MOOYIyBaTH JIOTIYHUH ,,JTAHIFOKOK:
reorpadis (K Hayka y CKJIaJi HHUKIY HayK Mpo 3emili0) — CycImijibHa reorpadis (S Hayka y
CKJIaJll poArHH TeorpadiyHUX HAyK) — KOHCTPYKTHBHA CYCIIUIbHA Teorpadis (IK Hayka y CKIasl
pony cycmiibHO-reorpadiyHUX HayK) — CYyCHUIbHO-reorpadiuHa MPOTHOCTHKA (K HaykKa Yy
CKJIaJll BUAY KOHCTPYKTHUBHHMX CYCHUIbHO-TeOrpadiuHuX HAYK).

Taka cxema moTpedye nesikux mosicHeHb. [lo-mepire, 00’ €KTH TOCIiIKEHHS MOXKYTh OyTH
OHTOJIOTIYHUMH (CYOCTaHIIIHHUMH) T4 THOCEOJOTIYHUMHU (TEOPETUYHUMH KOHCTPYKIIISIMH, IO
3MIHIOIOTHCS 3aJI€KHO BiJ PeaMeETy AOCTiKeHHs ). OHTOMOTIYHUMH 00’ €KTaMu y JaHOMY pasi
€ 3emis — 3eMHa noBepxHs (MaHamadTHa 000I0HKA) — perioH (anmmadr). ['HoceonorivHuMU
00’€KTaMH BHCTYTAIOTh YMOBHO CTaTH4YHI CYCIUJIBHO-TIPOCTOPOBI KOMIUIEKCH Ta JWHAMIYHI
CyCHIBHO-TIPOCTOPOBI TIPOIIECH.

Iepapxiunui CniiibHuM 00’ €KT Crnenundiunmii npegmer Hayka
piBeHb
Hukn 3emis IIpocTtopoBa opranizariist I'eorpadis
HayK Mpo 3eMJTto 3eMHOT MOBEPXHI
(manmmadTHOT 000TOHKH)
Ponuna 3eMHa OBEPXHS ["'eonpocTopoBa oprasizaris CycninbHa
reorpadiuHux HaykK | (1aHgmadTHa 000JI0OHKA) JIO/ICHKOT isTTBHOCTI reorpadis

Ta GpopmH ii IPOCTOPOBOT
oprasizariii — perioHu

(mapamadTh)
Pin Perion (cycminpHO- IIpocropoBo-uacoBa KoHcTpykTrBHa
CYCIUTBEHO- reorpadiuHuil paiioH, oprasi3artis CyCITiJIbHA
reorpadiyHUX HAYK | KyJIbTYpHUH JaHAIIA(T) |JFOACHKOT AISUTBHOCTI Y PETiOH1 reorpadis
Ta hopMu
reonpOCTOPOBOL

oprasi3artii JFIChKO1
JSITBHOCTI (CYCITUTBHO-
POCTOPOBI KOMITJICKCH,
BY3JIM, arjaoMepartii i T.11.)

Bun Perion (cycninbHo- [lepcniekTHBHA IPOCTOPOBO- CycninbHo-
KOHCTPYKTHBHHX reorpadiyHU paiioH, yacoBa opraHizarfis reorpagiuHa
CYCILUIBHO- KyJIbTYpHHUI NaHAmadT) |JMI0ICHKOT AiSUIBHOCTI Y PETiOHI| MPOTHOCTHKA

reorpadiuHux HayK | Ta (OPMH MPOCTOPOBO-
9acoBO1 opraHizarii

JIIOJICHKOT TISITBHOCTI y
perioHi (cycniabHO-

MIPOCTOPOBI MPOIIECH)

[To-npyre, 00’€KTH Ta MPEAMETH CYCIUIBHO-TeorpadiyHOTO AOCTIIHKEHHS PO3TISAAI0ThCS
3 TOYKH 30py [ISJBHICHOTO MiAXOJy, TOOTO 3 TOYKH 30py MOXKIHUBOCTEH, OCOOIMBOCTEH,
3aKOHOMIPHOCTEH OpraHizarii JI0ACHKOI TiSUIBHOCTI Ha 3€MHill moBepxHi, y perioHi. Jlroaceka
TSUTBHICTh TIPU [IBOMY TPAKTYETBCS SIK B3a€MOJisl JIIOJAWHU 3 HABKOJMIIHIM CBiTOM. BoHa
3aBXKAM € JIBOEJUHOI0 — MAaTeplalbHOIO 1 JYXOBHOIO, ajle y JAEAKMX BHJAX IepeBaxae
MaTepianbHe (HaNpUKiIaA, BUPOOHWUYA [iSJIBHICTH), a y JEAKHMX — JIyXOBHE (HAMpHUKIal,
peniriiHa JisUTbHICTB).

[To-Tpere, TmOHATTA ,,IPOCTOpPOBA OpraHizamis 3€MHOI MOBEepXHi® 00’€IHye Yy
B3a€EMO3B 3Ky MPOCTOPOBY OPTaHi3alliio0 JIOJICHKOI TiSITLHOCTI (LIIJIECTIPSIMOBAHE PETYJIFOBAHHS )




Ta ii camoopranizaiito. Pe3yapTaToM mpocTopoBOi oprasizaliii 3eMHOT MOBEepxHi € popMyBaHHS
perioHiB (paiioHiB, maHamadTiB) SK JUISHOK 3€MHOI TOBEpPXHI, IO MalTh O3HAKU
TEpUTOpiaIbHOI ITiCHOCTI Ta cnenniku. ['eonpocTopoBa opraHizaiis JOACHKOI AiSIBHOCTI, Y
CBOI0 HEpry, XapaKTepPH3y€ThCS TPbOMa AacleKTaMHU: TOTOJIOTIYHUM (B3a€MOPO3TAITyBaHHS
00’€KTiB, TOB’SI3aHUX 13 JIIOJICBKOIO MISUTHHICTIO, Ha 3€MHIH TIOBEpXHI), KOMYHIKAIlitHUM
(B32€MO3B’s13KM 1IMX OO €KTIB) Ta IHTErpaTUBHUM ((hOpMyBaHHS IHTEIPATUBHUX YTBOPEHb —
BY3JIOBUX, JIHIHHUX Ta IUIONIMHHUX 00 €KTIB). Pe3ynpTaTroM TreonpocTopoBoi oprasizamii
JIOACHKOI JAISUIBHOCTI € (OpMYyBaHHsSI ONOPHOTO KapKacy JIIOJACHKOI JISJIBHOCTI y PETIOHI,
PI3HOMAHITHUX CYCHIJIBHO-TIPOCTOPOBUX KOMIUICKCIB, BY3JiB, arjioMepariiid Tomo. Hapemri,
IPOCTOPOBO-YaCcOBa OpraHi3alis JIOACHKOT MiSJIBHOCTI JOIOBHIOETHCS YETBEPTHUM ACHEKTOM —
4acoBUM (3MiHAa Yy Yaci B3a€EMOpO3TAIlyBaHHS, B3Aa€EMO3B’S3KIB 00 €KTiB, MOB’A3aHUX 13
JIOACHKOIO [ISUIBHICTIO, Ta C(OPMOBAHHUX Yy PE3yJIbTaTl LbOrO IHTETPATUBHUX YTBOPEHD).
Pe3ynbraTroM mpoCcTOpOBO-4acoBOi OpraHizallii JIOACHKOI JiSTILHOCTI € CYCHIJIBHO-TIPOCTOPOBI
npolecH (TepuTopiaibHe KOHIICHTPYBaHHS, arIOMEPyBaHHS, MPOCTOpPOBa qudy3is).

Takox BapTO 3yNMMHUTHCS Ha TaKOMY IHTaHHI, K TpaHcopMalis 00’€KTIB CyCHIBHOI
reorpadii B HmiJIOMy Ta CyCHUIbHO-reorpagiqHol MPOTHOCTHKH 30KpeMa y BiINOBITHOCTI 10
€BONIONII HAyKHM BIJl KJIACHMYHOI JO HEKJIAaCHMYHOi Ta TmocTHekimacuyHoi. KopoTko
OXapaKTepU3y€eMO iX 3 TOUKM 30py BIUIMBY HAa BH3HAUEHHS 00’ €KTIB IOCIHIIKEHHS 32 TaKUMHU
aCTIeKTaMu:

a) B3a€EMO3B’ 130K 00’ €KTa Ta Cy0’€KTa TOCIHIKEHHS Ta IPOrHO3YBAHHS;

0) pOJIb JTHOJICHKOT JISITBHOCTI;

B) pOJIb YaCOBOTO (haKTOPY;

T') XapakTep 00’ €KTy JOCITIKEHHS Ta MPOrHO3yBaHHS, BIAMOBIIHUNA METOAUYHHIA apCceHall.

EBourontist 00’ €KTiB CycniJIbHO-reorpagivyHoi NpOrH0CTHKH
Knacuuna Hexkaacuyna IHocTHEeK1acHYHA
HayKa HayKa HayKa
B3aemo3B’s130k OOG’exTuBi3M BigHocHICT JIFoMUHOBUMIPHICTh
00’ekTa i cy0d’ekTa
Poub aroacekoi JlerepMiHi3M [Tocu6inizm [inHicHa
MiSlJIBHOCTI opleHTallis
Posib yacosoro be3uacoBicTh TemnopanbHICTh EBomonionizm
¢axkTopy
Xapakrep 00’ €kTy Emnipusm ta Teoperu3aris Ta KonnenryanbHIiCTh
Ta METOIHU OIIMCOBICTD CHCTEMHICTE Ta XOJIICTUYHICTH

Hnst nepiody knacuunoi Hayku, mo TpuBas 10 KiHig XIX — mouatky XX CT., XapaKTepHi:

a) 00’exkTuBi3M. [0 HayKOBUX [IOCIIUKEHb BHCYBAa€ThCS BUMOra 3a0e3MedYeHHS
00’€KTUBHOCTI OTPUMAaHHUX 3HAaHb (JOCATAETHCS 332 paXyHOK BUKIIOUEHHS 13 OMHUCY 00 ’€KTYy Ta
HOro TOSICHEHHS YCiX THX MOMEHTIB, IO BIAHOCATHCSA 10 CyO €KTYy Mi3HAHHS), BUABICHHS 5K
OCTaTOYHOTO PE3yIbTaTy a0CONMIOTHOI ICTUHU (JOCIATAETHCS 3a PAaXyHOK TOTO, [0 PO3YM ,,caM T10



c061”, ,,31 CTOPOHH™ CIOCTEpIra€ CBIT 1 PO3KpPUBAE CYTHICTH siBUIN). [li3HaBanbHA AISUTBHICTH
cy0’exTy (mocmigHMKa) Ta HOro 3110HOCTI 3aUIIAIOTHCS 11032 YBaroko;

0) nerepMminizMm. Ilepenbayaerbes, 1O Oynab-sika MO OJHO3HAYHO BU3HAYAETHCS
MOYaTKOBUMH YMOBaMH, IO MOKYTh OyTH 3a7aHi aOCOJIOTHO TOYHO. TaKuM YMHOM, BUSBUBIIN
yci (pakTopH, 10 MOXYTh BIUIMHYTH HA PO3BUTOK PETiOHY, MOXHA YITKO BHU3HAYHUTH HOTO
MaiOyTHiN cTraH. OCHOBHUM (PAaKTOPOM PETIOHAIILHOTO PO3BUTKY BBAXKAIOTHCSI MIPUPOJIHI YMOBU
Ta pecypcu (IPUPOTHUN TeTEPMiHI3M);

r) Oe3uacoBicTh. Yac TpakTyeThCsl JIMIIE SK ACTPOHOMIUHHM MapaMeTrp, a KaTeropis
,IIporiec’ B3araji BiicyTHs. PerioHanpHUIT PO3BUTOK MPH IIbOMY XapaKTEPU3YETHCS CTIMKICTIO,
OJTHOPITHICTIO, BIICYTHICTIO BUMAIKOBOCTEH, TIHINHICTIO (HE3HAYHUI 3a CUJIOI0 BIUIUB (PaKTOpPiB
MOYKE BUKJIMKATH JIUILIE HE3HAYHUM ,,BIATYK” Y PO3BUTKY PETIOHY);

JI) eMITpU3M Ta OMHUCOBICTh. Pe3yslbTaTOM HAyKOBUX JOCHIKCHb € OMUC (aKTUIHHX
JAHUX TPO PO3BHUTOK PETIOHIB, iX €MIIPUYHA XapaKTEPHUCTHKA. J{OCTIKYIOThCS CyOCTaHIlINHI
(eMmipuyHi) 00’ €KTH — KOHKPETHI JIUISIHKH TepUTOpii (3eMHO1T moBepXHi). OCHOBHUMHU METO/IaMHU
JOCITIJIKEHHS € OTMMCOBI, MOPIBHSIBHO-TeOrpadivHi.

Ilepioo  nexnacuumoi Hayku (MomepHizMm), mo TpuBaB g0 1980-90-x pokis,
XapaKTepPU3yEThCSI TAKUMH PUCAMHU:

a) BiIHOCHICTb. [lepenbayaeTbes, 10 y pe3yNbTaTi HAYKOBUX JOCTIIKEHb MO>KHA BUSIBUTH
ICTHHY, ajie 3aJIe)KHO BiJ 0O0paHOi TOYKM 30py BOHA MOXKE TPAKTYyBaTHCA IMO-pi3HOMY (TOOTO
ICTUHA € BIIHOCHOI0). BiMOBITHO /10 IILOTO 1 PETiOHAIBHUI PO3BUTOK MOXKE XapaKTePU3yBaTUCS
0araToBapiaHTHICTIO 3aJIe)KHO Bif 00panHoi crparerii. Cy0’e€KT Mi3HaHHS BKIIOYAETHCA JIO
00’€KTy MOCTIPKeHHS (JTFOMHA PO3TIISAA€THCS K HEBIJl'€EMHA YAaCTHHA PETi1OHY, JaHAma(Ty);

6) mocubimizm. IlepenbadaeTbcs, MO NPUPOAA CTBOPIOE JIMIIE MOMJIMBOCTI, a iX
BUKOPHUCTAHHS 3aJICKUTH Bifl CIIOCOOY JKUTTA JtoAel. Takuii miaxin y cBoixX KpaiHOIIAX MPHU3BiB
JI0 CHIOYKUBAIBKOTO (2 1HKOJIM — M XMXKaI[bKOT0) CTaBJIEHHS A0 MPUPOIU: ,,JJIOJMHA — TOJIOBHE, a
npupona — jauiie mkepeno il po3BUTKY”. Lle cympoBOMKYeThCsl aOCOMIOTU3ALIEI0 HAYKHU SIK
(dopMH TMi3HAHHS 1 OCHOBM MEPETBOPEHHSI CBITY, MOIIMPEHHSIM CLI€HTH3MY (HayKa — rOJOBHUMN
3aci0 po3B’sI3aHHS CYCHUIBHUX MPOOIEM);

B) TEMIIOpaJIbHICTh. Yac posrisgaeThest sk Oe3mocepenHid (GakTop pO3BUTKY OO0’ EKTIB
JOCIIJDKEHHsI. Y HayKOBHMH 00Ir BBOOUTHCSA MOHSATTA ,,JIpolecy’, ,,reorpagiuHoro mpouecy’.
PerionanbHuil pO3BUTOK pPO3MIIAJAETHCA SK MpPOIeC 3MIHM CTaHiB, CTaAidl MPOCTOPOBOI
opranizanii. Came y 1€l Jac ,,BiIKpHIIacsi MOXKJIMBICTh TependaueHHss MailOyTHROTO y (hopmi
reorpadiyHUAX IPOTrHO3iB, Timote3” [239, ¢. 103];

') TeOpeTu3allis Ta CUCTEMHICTh. Pe3ynbTaToM HayKOBUX JOCITIIKEHb € MO0yI0Ba Teopil
PO3BUTKY OO’€KTY IOCIHIPKCHHS, BUSBIICHHS BIJIMOBIAHMX 3aKOHIB 1 3aKOHOMIpHOCTEH, Ha
OCHOB1 SIKUX BIJKPHUBA€THCS MOXIIHUBICTH HAyKOBOTO mependadeHHs MailOytHworo. I[lopsia 3
EMITIPUYHUMU JTOCHIKYIOTBCSI TEOPETUYHI 00’ €KTH — PI3HOMAaHITHI TEPUTOPiaTbHI KOMILJIEKCH,
cucteMu. PerioHu pos3rasgaroThcs AK reorpadiuHi cucTeMu, TOOTO SK CYKYIIHICTh
B32€MO3B’SI3aHUX €JIEMEHTIB, 10 XapaKTePU3y€eThCS MEBHOIO HTiCHICTIO. OCHOBHUMHU METOAAMHU
JOCITIJKCHHS € CHCTEMHHUH aHaji3 1 cCuHTe3, reorpado-MaTeMaTHIHE MOJICITIOBAHHS.

Ilepioo nocmuexnacuynoi Hayku, O TPUBAE HUHI, BUPI3HIIOTH TaKl XapaKTePUCTUKH:

a) JIOJWHOBUMIPHICTE (Cy0’€kT-00’ekTHMM miaxin). BusHauaeTbcs HEOOXIAHICTH
HAYKOBOT'O JOCJIJDKEHHS HE 00 €KTy SK TaKoro, a cy0’ekr-o00’ekTHUX 3B’s3KiB. CyO’eKT mpu
[ILOMY PO3TJISAAETHCS 1 K YaCTHHA 00’ €KTY JOCIIKEHHS, 1 sIK HOoro ycBimoMirioBad. BaxmmBoro
3Ha4YeHHs HaOyBae pedekcis — caMoIi3HaHHS PO3BUTKY HayKOBHX JOCIIIKEHb;

0) uiHHiCHA OpieHTalis (aKCIONOTIYHUN MiAXin). [CTHHA 3anuInaeTbes BUINOKO ILIHHICTIO
HAYKOBOTO ITi3HAHHS, aJIe Pa30M 3 TUM BUHHUKAE MpoOiIeMa OLIHKHY i KyJIbTYPHO-TYMaHICTHUHUX
HACMIJKIB. 30KpeMa, BaKIIMBUM MOMEHTOM JIOCHI/DKCHHSI € OIlIHKa MOXKJIMBUX HACHIIKIB
peamizamii cTpaTeriii perioHaJIbHOTO PO3BUTKY Ui JIIOJWHM SK JKUTEINs PErioHy, KOHKPETHOI
teputopii. Ha 3MiHy 3aBOMOBHMIIBKOMY CTaBJICHHIO [0 NPUPOAU NPUNANIUIA KOHLEMIis
KOEBOJIONII JoauHu  (cycminberBa) 1 mpupoau. Ilepexin A0  THOCTiHAYCTpialbHOTO,



1H(OpMAaIIHHOTO CYCHIIBLCTBA 3MIHIOE XapaKTEP OCHOBHUX PECYPCIB PET1IOHATBLHOTO PO3BUTKY
(HuMH cTaroTh iHGOpMallis, IHHOBAIII);

B) €BOJIOIIOHI3M. PerioHanbHU PO3BUTOK PO3IIIAAAETHCS SK MOCTYyHAJbHUHM CTadiifHO-
UKJTIYHUHA TPOLIEC, 10 XapaKTePH3Y€EThCSI HECTIHKICTIO, PO3MAITTAM, HENIHIWHICTIO (He3HAYHHUNA
3a CWJIOK BIUIMB (DaKTOPIB MOXKE BHUKIMKATH ICTOTHUM ,,BIATYK’ Yy PO3BHUTKY PETIOHY),
HE3BOPOTHICTIO B 4aci (T.3B. ,,cTpina yacy”, 3a l. [Ipiroxkunum). AKTyami3yloTbCs JOCTIIKEHHS
etHorenesy (3a JI. [ymisboBuM), HooCheporeHesy;

') KOHIIETITyaJIbHICTh Ta XOJNICTHYHICTh. Pe3yiapTaToM HayKOBHX JOCIIIKEHBb € po3poOKa
KOHIICTIIIIM PO3BUTKY 00’ €KTIB AociimkeHHs. [Ipy mboMy TOMyCKaeThCs MOJMIKOHIIENTYbHICTD,
TOOTO TUTIOpAi3M KOHIEMIIN, MOrisAiB. Tak, 3riIHO CHHEPreTUYHUX KOHIICMIii, 00’ €KTaMu
JOCIIJKEHHSI BUCTYNAIOTh BIAKPUTI CHUCTEMHM, IO XapaKTEPHU3YIOTHCSA XOJICTHYHICTIO (TOOTO
PO3TIIAIAIOTHCS SIK IUTICHI YTBOPESHHSI, MO SKUX Ha CKJIQJO0BI MPHU3BOJIUTH JIO MOSBH HOBUX
HUTICHUX 00’€KTIB), MOXKJIUBICTIO TIEPEXOJy BiJ PIBHOBOXXHOTO 10 HEPIBHOBAXHOTO CTaHY 1
HaBMaku (Teopii Xaocy, MUCUNATHBHUX CTPYKTYp), HemepeadadyBaHICTIO PO3BUTKY B TOUYKAX
Oidypkarii (1e 3pocTae poib BUMAIKOBUX (DakTOpiB). 3riqHO OIXEBIOPUCTHYHUX KOHIEMIIiH, HA
MEPITUH TUTAaH BUXOISTH aCTIEKTH IUTICHOTO CIIPUHHSTTS 00’ €KTIB JOCTIKEHHS, iX TepLeiiHi
XapakTepUCTUKUA. BogHodac gk 00 €KTH JOCHIDKEHHS JOMAIOThCA METOAM 1 3acoowm
JOCTIIPKEHHS, a TAKOX BUHUKAIOTH BIpTyaibHI 00’ €KTH AociimkeHHs (Ha 6a3i ['1C-texHomorii),
BUBYAETHCS KiOepmpocTip. MeToauuHuil amapar HOCHIIKeHb pPO3LIMPIOETHCS 3a paxyHOK
METO/IB HENiHIIHOI anredpu, ppakTanbHOi reoMeTpii, Teopii HEUITKUX MHOYKHH TOIIIO.

[Ipore, sk 3aznavae O.labmiii, HMHI y CycnutbHINM Treorpadii mapaseapbHO 1
B3a€MOIIOB’SI3aHO ICHYIOTh YCI TPH MiAX0AH (KIACHYHUIA, HEKJTACHUHUHN Ta MOCTHEKIACUYHUIN).

3. 3HaveHHs cycnijibHO-reorpadiunoro nporuozyBanns. [IpornozyBanns sik
(yHKuUisA nepxaBu.

Sx 3a3naygae 0. CiMoHOB, ,,17151 TOTO, 1100 reorpadiyHe MporHo3yBaHHs, K BHJI HAYKOBOI
TiSUTBHOCTI, OTPUMAJO TMOIIMPEHHS, HEOOX1IHE Iep)KaBHE 3aMOBJICHHSA Ha JaHWUN BUJA pOOIT Ta
oprasizaiisi BiIOBITHOI ciykx0u. ['eorpadu moBuHHI camMi 3HAHNTH MOMKIIMBUX CIIO’KMBAYiB CBOIX
NOpOTHO3IB. A aisi TOro, mi00 JepXKaBHI YCTaHOBHM BiTUyIH HEOOXiTHICTH TeorpadiuHmx
MPOTHO31B, 1X MOTPIOHO PO3POOJIATH 1 MPHU IILOMY BIAOCKOHAIIOBATH METOAM Ta IiIBUILYBATH
TOYHICTh IPOTHO31B”.

B uinomy 3HaueHHA OyIb-sIKOTO MPOTHO3Y BHABISETHCA y WOTO BIUIMBI Ha MPOIEC
PO3BHUTKY, Y MOMJIMBOCTI i aKTHUBI3yBaTH, 1 TaJIbMyBaTH MPOSBU OKPEMHUX TCHICHIINH. 30KpeMa,
HAyKOBO-IIPAKTUYHE 3HAYEHHS CYCIIbHO-reorpaiYHoro NporHo3yBaHHs MOJIATAE Y:
BU3HAYEHHI CTIMKUX MPOCTOPOBUX COIIAIbHO-€KOHOMIYHHX 3B’ A3KIB;
BUSIBIICHHI TIPOCTOPOBHX COILIaTbHO-EKOHOMIYHUX 3pYIICHb Y Yaci;
BU3HAYCHHI ICTEPMIHYIOUNX YNHHUKIB PETIOHAJIHLHOTO PO3BUTKY;

BUSIBJICHHI MOXUIMBHX 1 Kpamux (ONTHUMaJIbHUX) TPAEKTOPIH COIliaIbHO-
€KOHOMIYHOTO PO3BUTKY PETiOHIB;

BU3HAUYCHHI ONTHUMAIbHUX 3ac00iB YHPaBIiHHA COLIaJbHO-€KOHOMIYHUMHU
nporecaMd y  perioHax, OOIpYHTYBaHHI TPUHHATTS  BIiANIOBIIHUX
YIPaBIIHCHKHUX PIIICHB 100 MEPCIIEKTHB PET1I0HATBLHOTO PO3BUTKY.

Sk BimoMO, B CBITI ICHYIOTh Pi3HI TUIU €KOHOMIUHUX CHCTEM, IO PI3HATHCS criocobaMu
BUPOOHUIITBA 1 pe3yJIbTaTaMH AisUILHOCTI. B mpHuHINIII BC1 pi3HOBHIM MOKHA 3BECTH B JIBa THUIIU
- PUHKOBa Ta aJMiHICTPaTUBHO-KOMaHIHA €KOHOMiKa, a00 BiIbHA Ta TUIAHOBA. XO04Ya BBAXKATU
PUHKOBY E€KOHOMIKY HEIUIAHOBOIO HEMOJKJIMBO, OCKIJIBKM TOJIOBHA pHCa Cy4acHOi PHHKOBOI
€KOHOMIYHOI CHUCTEMH - aKTHBHMH BIUIUB J€pXKaBM Ha TOCHOJAPCHKUN PO3BUTOK. 3MiHA
€KOHOMIYHOI CHCTEeMH Ha pUHKOBY HE O3HA4Ya€ aBTOMATUYHOI'O BiJIMOBJICHHS BiJ IPOTHO3YBaHHS
Ta IIaHyBaHHA. Ha chorogHi (hakTHYHO HEPEeryJIhOBAHOTO JEPKAaBOI0 PHUHKY B CBIiTI HE icHYE. |
BOXJIMBAM 3aCO00M TaKOro pETyJIOBaHHS € TMPOTHO3YBAaHHS COIIaIbHO-€KOHOMIYHOTO
po3BuTKy. Lle, nepenycim, € ghyukyicto depaicasu.

V. VVVY



Po3BUTOK perioHiB BIIOYBAETHCS y BIAMOBIIHOCTI O 3aKOHOMIPHOCTEH CTaaiitHOCTI,
KOMILIEKCHOCTI, TOOTO y HanpsMKy YTBOPEHHs MOTEHLINHUX ONTHUMalIbHUX (OPM HMPOCTOPOBOI
opraizauii y Mexax KoxHoi HacTynHoi ctafii. [IpoTe 11e 30BciM He 03Hayae, 10 BTpyUYaTHCS Y
IpOIECH PETiOHAIBHOTO PO3BUTKY HE TMOTPIOHO. Y TepeximHi Nepiogud CTaH pErioHiB
XapaKTEPU3YEThCS HECTIMKICTIO, YYTIUBICTIO O HAWMEHINNX, BUIAIKOBUX YWHHHKIB, CYKYITHA
TSl SIKHX MOXKE NPHU3BECTH JIO MEPEeXOJy Ha TPAEKTOPIKO perioHanbHOi Aerpajaauii. Y mexkax
CTaJlill, KOJIU PO3BUTOK XapaKTEPU3YEThCS BUIIUM PIBHEM CTIHKOCTI, TAKOX iICHY€ HEOOXIHICTh
JIep’KaBHOTO BTPYUYaHHsI, COPSIMOBAHOTO Ha PO3B’S3aHHS BY3JIOBHX PETiOHAIBHUX MPOOIEM, sIKi
VIOBIUIBHIOIOTh PO3BHTOK PETIOHY, BIAXWISAIOTH BIJ ONTUMaidbHOI TpaekTopii. OTxe,
HEOOX1THUM € YTIPaBIiHHS PEriOHaTbHUM PO3BUTKOM.

VYnopaBiaiHHSA perioOHaJbHUM PO3BUTKOM Ma€ IPYHTYBaTHCS Ha [JBOX CKJIQJOBUX —
pETioHaNBHIN MONITHINI Ta PO3pOOI CTpaTerii PO3BUTKY OKPEMHUX PpErioHiB, iH(opmariiiHo-
AQHATITUYHOIO 0a3010 SIKUX € Pe3yibTaTH MPOTHO3YBAaHHS PETIOHATBHOTO PO3BUTKY (y TEpIILy
4Yepry — CyCHibHO-TeorpadiuHoro).

OTxe, COILIaTbHO-eKOHOMIUHE TMPOTHO3YBaHHA, K (YHKLIS JAEp)KaBH, 3aKPIIUICHO
3akoHoM Ykpainu “TIpo nmepkaBHe MpPOTHO3YBaHHS Ta PO3POOJICHHS MPOrpaM €KOHOMIYHOTO i
coriaibHOTO pO3BUTKY Ykpainu” Bim 23 Oepe3ns 2000 poky. 3aKkoH BH3Ha4ya€e IPaBOBI,
€KOHOMIUHI Ta OpraHizailiiiHi 3acagu (GopMyBaHHS IUTICHOI CHCTEMHU MPOTHO3HUX JOKYMEHTIB
€KOHOMIYHOTO 1 COIIIaIbHOI'O PO3BUTKY YKpaiHU, OKPEMHX Taldy3el TOCHoJapcTBa Ta OKPEMHUX
aIMIHICTPAaTUBHO-TEPUTOPIaJIbHUX OJUHHI SK CKJIAQJAOBOI YACTHHU 3arajibHOi CHUCTEMH
JEP)KAaBHOTO PETYJIOBAHHS E€KOHOMIYHOTO 1 COIIAJIbHOTO PO3BHTKY KpaiHW. 3aKOHOM
BCTAHOBJICHUH 3arajibHUN MOPSIOK PO3POOKH, 3aTBEPIKEHHS Ta BHKOHAHHS IPOrHO3HUX
JOKYMEHTIB, @ TaKoX IpaBa Ta BIAMOBIJAJBHICTh YYaCHHUKIB JEP>KaBHOTO IPOTHO3YBaHHS
€KOHOMIYHOTO 1 COLIIaTbHOTO PO3BUTKY YKpaiHU.

Haxxanb, 3aKkoHOmaBUe 3aKpIIUICHHsS JEP’KaBHOTO IMPOTHO3YBAHHS JayKe 3armizHiie. B
JeprKaBi Maibke JecsaTh POKiB ()aKTUYHO HE 3A1MCHIOBAIKMCH MPOTHO3MU COIIaIbHO-€KOHOMIYHOTO
PO3BHUTKY, BHACIIIJJOK YOTO 4Yepe3 JOBOJII YacTe BUHUKHEHHS HECIPOrHO30BAHHUX HETATHMBHUX
CUTYyaIliil 1ell pPO3BUTOK NOCTIHO TanbMyBaBcs, yckiamHioBaBcs. [l mpukianmy, B Pocii
aHajoriyauii 3akoH “IIpo nepskaBHE MPOTHO3YBaHHS 1 MPOTPaMH COIIATbHO-€KOHOMIYHOTO
po3BUTKy Pociiicbkoi @enepartii” 6yB npuitHsaTHiA 11e B TumHI 1995 p.

MoxHa BU3HAYUTU TaKi OCHOBHI 0COOIUBOCMI 0epiHCaA6HO20 NPOSHO3VEAHHS COLIATBbHO-
€KOHOMIYHOTO PO3BHUTKY KpaiHU:

- HU3bKa WMOBIPHICTh TIPOTHO31B Yepe3 HECTAOUTbHICTh 0a30BUX MPOTHO3HUX 1HIUKATOPIB
(3BUYAlHO HE3MIHHUX BENWYHH, “(DaKTOPHHUX O3HAK) - MOJATKOBUX, COIIAIbHUX, EKOJOTTUYHUX
HOPMATHUBIB, IEPKKOHTPAKTIB, CyOCH/Iil, MEXaHI3MIB PO3POOKHU IEP>KOIOIKETY, IIHOYTBOPEHHS
TOLIO;

- TMIEPEBAKHO SKICHUM XapaKTep MPOTrHO3iB (32 CXeMO0 ‘“301IBIIUTHCA-3MEHIIUTHCS ), 0€3
YiTKOT KIJIbKICHOT MapaMeTpu3allii Ha OCHOBI IPYHTOBHOTO (akTorpadiqHoro (a He, Ik 3BHYalHO,
€KCIIEPTHOTO, IHTYITUBHOTO) PETPOCIIEKTUBHOTO aHAJII3y COILIaIbHO-€KOHOMIYHOTO PO3BHUTKY;

- oOMeXeHHs TPOTHO3HMX MapaMeTpiB mepeBakHo MakporokasHukamu (BHII, BBII,
YUCEIBHICTh HACEJICHHS, piBeHb 1HQIIAIII, piBeHb O€3pOO0ITTA, IHACKCH ITPOMHCIOBOTO Ta
CUTBCHKOTOCTIONAPCHKOTO0 BUPOOHMIITBA, 1HAEKCH IIiH, 0OCSITH €KCIOPTY, IMIOPTY TOIIO), 0e3
BUIUJICHHSI CUCTEMH TOKa3HUKIB MEPCIEKTUBHOIO PO3BUTKY OKPEMHUX PErioHiB, TEPUTOPiaIbHO-
BUPOOHUYUX KOMIUIEKCIB, TOCTIOAAPCHKUX BY3IiB;

- BUKOHAHHS JICPKABHHUX IIPOTHO3IB COIIaJIbHO-EKOHOMIYHOTO PO3BUTKY TEPEBAKHO
daxiBIIMU-EKOHOMICTaMU, 0€3 3ay4eHHs HayKOBIIIB CYMDKHUX CHEIIaIbHOCTEH AJIsi pO3pOOKHU
perioHaJbHHUX MPOTHO31B (epeaycim cycniibpHo-reorpadis), mporuosis HTII Tormo;

- HU3bKHI PiBEHb BPaxXyBaHHS PE3yJIbTaTiB MPOTHO3IB Y TOCIIONAPCHKIH MisSUTBHOCTI.

[IpoTe 1i HETaTUBHI TEHICHIIIT MOYKHA 1 Tpeba SIKHAWIITBUIIIE TIOI0JIATH.



4. IIporHocTu4Hi epexTH.

[TporHo3yBaHHs, 3p03yMmilio, He € caMmoliuIo. [IporHo3u, mo po3poOISIOTHECS, MAIOTh
BIUIMBAaTH Ha TOJAIBIINN  COI[IaIbHO-CKOHOMIYHHA PO3BUTOK Tepuropiid. I[lpm 1pomy
OTOJIOIIEHHS MPOTHO31B 3aBXK/IM Ma€ TIEBHUM €(EKT.

[lepenbauenHns MailOyTHHOTO OOOB’SI3KOBO TaK YW 1HAKIIEe BIUIMBA€ Ha CBIAOMICTH 1
NOBEJIHKY JIIOJIEH B Cy4acHOMY. 3aJIe)KHO BiJl BUCHOBKIB MPOTHO3iB HI0J0 MAaHOyTHHOIO BOHU
CHPSIMOBYIOTH JIFOJJMHY a00 aKTUBHO MPArHyTH J0 HBOTO, a00 MPOTHIIATH WOTO HACTAHHIO, a00
MaCHBHO MOTO OYIKyBaTH.

[legarorn moMiTUiH, IO YCHIIIHICTh Y4YHIB B 0aratbOX BUIIAJKax 3aJICKUTHh B TYMKHU
BUYMTENS NPO iX MallOyTHI pe3ynpTaTtu. Tak, SKIIO BUYUTEIbh CKa)Xe y4YHIO, 110 BiH OyJe BUUTHCS
Kpamie, i TOW Oyme BYHMTHCS Kpaimie, 1 HaBmakdw. lle sBHWIE B NPOTHOCTHUINI HA3WUBAIOTh
camoopeanizayiero npocro3y. €, HANPUKIAJ, Takl MPOTHO3H, JIUIIE OrOJOLIECHHS SKUX, BXKE
3a0e3neuye ix 3aiiicHeHHs. Tak, BapTo omyOIiKyBaTu MalOyTHI MOJENi OASTY, K OApa3y BOHU
CTaOTh MOIYJIIPHUMH.

€ 1 mporunexHe sBuiie. BapTo mporHo3y cratu BiIOMHUM, K BiH He 30yBaeThes. Lle Tak
3BaHA camonikeioayis npoenosy. IlepeayciM 1€ CTOCY€ThCS MPOTHO3IB HETATUBHHUX SIBUI 1
MPOIECiB, KOJHU JIOACTBO OJApa3y HaMaraeTrbcs 3amoOirTH iX PO3BUTKY 1 TUM CaMUM pPOOUTH
IPOTHO3 TaKKM, 110 HE 30yBaETHCA.

Lle, 3po3ymino, kpaifHomti. Bimomi BiTumsHsHI Qinocodu-nporaozuctu l.becryxes-Jlana
ta B.JIacTOUKiH BUSBWIN “Napacokc npocHOCMUYHO20 3pyuieHHs”, CyTh SIKOTO B TOMY, IIO
MPUHIIUIIOBO HEMOXJIMBO JOCATTH TOBHOI aJeKBaTHOCTI MPOTHO30BAHHMX MPOLECIB 1 SIBUI iX
nificHoMy crtaHy B MaiOyTHboMy. [IporHosyroum sBHINA 1 NPOLECH, MU Ofpa3dy Ha HHUX
BIUIMBAEMO 1 3MIHIOEMO iX CTaH, a00, K MIHIMyM, SIK OM 3MIIIyeMO iX B HMPOTHOCTUYHOMY
POCTOPi.

Iakonu ¥nmetecs W Mpo Takuii OCOOMUBUN MPOTHOCTUYHUIM e(eKT SK “TPOrHOCTHYHA
naHika”, Mo BUHUKAE TMPU “MOJI” HA MPOTHO3W HETATUBHUX MpOIECiB i sBuil. OcoOIMBO BiH
nomyJIsipHAN B cdepi (piHaHCOBOTO MPOTHO3YBaHHA. TUIOBUI MPUKIIA] — PEaKIlisi HACEJICHHS Ha
MOCTIMHI TPOTHO3H 010 3HAYHOTO MaAIHHS KYypCy aMepPHUKAaHCHKOTO J101apy.

OTxe, MO’KHA BU3HAUYUTH YOTUPU OCHOBHMX BHJIU MPOTHOCTUYHUX €(EKTIB:
caMOOpraHizallis IpoTrHO3Y;

CaMOJTIKBIAAIlisS TPOTHO3Y;
napajgoKC MPOTHOCTUYHOTO 3PYIICHHS,;
MPOrHOCTUYHA MaHIKa.

VVVY

3anumanna 01 cCAMOKOHRMPONIO:
1. Sxi 3aBmaHHsS  CYCHUIbHO-TeOrpaigyHOTO  TPOTHO3YBaHHA K  CHUHTCTHYHOI
KOHCTPYKTHUBHO-TIPUKIIAAHOT AUCIUILIIHU?
2. Yowmy cycrninbHO-reorpadidyHe MPOrHO3yBaHHS Ma€ TICHI 3B’SI3KM 3 €KOHOMIUHUMH Ta
MaTeMaTUYHUMHU TUCUUTUTIHAMHA?

3. o € 06’exToM 1 mpeameTom BuBUeHHS “‘CycrniibHO-reorpadiuHoro MporHO3yBaHH 7
4. Yowmy cycninpHO-reorpadiuHe MPOrHo3yBaHHA € PYHKIUEIO AepKaBH?
5. VYV yoMy CyTHICTb “NapajioKCy MPOrHOCTUYHOTO 3pYIICHHS ?



Tema 2: METOAOJIOTTYHI OCHOBHU CYCHIVIBHO-TEOI'PA®IYHOI'O
ITPOI'HO3YBAHHS PET'TOHAJIBHOI'O PO3BUTKY

1. IcTopisi CTAHOBJIEHHS TA PO3BHTKY CYCHiJIBLHO-reorpadiuyHoi MpOrHOCTHKH.
2. MeT0/10J10TiYHi piBHI cyCHiJIbHO-reorpadgiyHoro nporuo3yBaHH.

3. lloHATIHO-TePMiHOJIOTIUHMIA anmapar.

4. IIpMHIMIHK CYCHiJbLHO-reorpadiyHoro NporuHo3yBaHHs.

3anuTaHHs JJIS CAMOKOHTPO.JIIO.

1. IcTopist cTaHOBJIEHHS TA PO3BUTKY CYCHiJIbHO-TeorpagivuHoi NpOrHOCTHKH.

KoyxHa HaykoBa AHMCIIMIUTIHA Y CBOEMY CTAaHOBJICHHI 1 PO3BUTKY MPOXOIUTH Psif SAKICHUX
etamiB. | numie micns 1i OCTaTOYHOTO 3aTBEP/KEHHS y CTPYKTYpl 3aralibHOi Teopii MOXKHA
aHaJli3yBaTH, OLIHIOBATH L0 iCTOPil0, METOAOJIOTIYHI HaJO0aHHS, a BXKE HAa OCHOBI I[bOTO —
BUSIBJISITA ““CITa0Ki MICI”, IIyKaTW TEPCIEKTHUBH 11 30aradeHHs 1 JaIbIIOro po3BUTKY. lLle
CTOCYETBCSI 1 CyCHiIbHO-reorpadiuHOi MPOTHOCTUKH SK OJHI€T 13 CKIAJOBUX CYCIUIBHOI
reorpagii. {1 HaykoBa AMCLMIUIIHA, HAa Hally OyMKY, Y CBOEMY pO3BUTKY JOCATJIa TOTO
“mopory”, mcJist SKOro MOXHa pOOHMTH MepIlli OLIHKH 1 BUCHOBKHU IMIOAO i1 3MICTy Ta (QyHKIIIH.

OpHa 3 mepmumx crnpoO y3arajdbHEHHS ICTOPil PO3BUTKY NPOTHOCTUYHOTO HAMpPSMY B
ekoHOMIuHIi reorpadii (reorpadii BupoOHuUIITBa) HanekuTh C. MOXHaUyKy, KM BUIUISIE TPU
eTany PO3BUTKY BHPOOHHYO-TeorpadiuHOro MpoOLECO3HABCTBA — OMUCOBUH, €MIIPUYHUI Ta
KOHCTPYKTUBHHM.

IcTopito po3BUTKY HAYKOBUX JOCIHIPKEHb MOXKHA PO3TJIISIATH 3 PI3HHUX IMO3MIIIH, 30KpeMa,
0a3ylouiCh Ha TAKUX MOIJIAAAX:

- icTOpiss HAyKOBOi IUCHUIUIIHM — II€ CYKYIHICTh TpUBaJMX Yy Yaci MepiofiB
,,HOPMaJIbHOI HayKu~ Ta KOPOTKOTEPMIHOBHX ,,peBOJIONiHUX cTpuOKiB” (3a T. Kynom). 3rigHo
TaKOTO MiIX0AY, Y IEBHUH TIepio] 9acy (OpMyeThCS TIEBHA TOYKA 30pYy HA 00’ €KT JTOCIIIHKCHHSI,
Ky TOAUISIIOTH OUIBIIICTh HAyKOBIB. BOHM BHUKOPHUCTOBYIOTH CHIJIBHY METOOJIOTIIO, CXOXI
METOAMYHI MiAXOI, MPUHOMHU JOCITIJDKEHHS. Pe3ynbTaToM TakuxX AOCHIIKEHb € PO3LIMPEHHS,
noryimONeHHsT Teopii, aje mapaaurmMa (SK CYKYIHICTh HAyKOBOTO amapary) 3ajHIIaeTbCs
He3MmiHHOM0. Lle mepiox Tak 3BaHOI ,,HOPMaNbHOI HAyKu’. Y TOMy pasi, SIKIIO y pe3yJbTari
JIOCJTIJDKEHb BUSIBIITIOTHCS (PaKTH, HEBIAMOBITHOCTI, aHOMAJI1i, SIKi MOSCHUTH Y paMKaX 1CHYHOY01
HapaurMi CTa€ HEMOXJIMBUM, BHMHUKAE ,,pEBOJIOLIMHMN emi307’, KU 3rof0oM MOXe
NPU3BECTH J0 BUHUKHEHHS HOBOI TOUKH 30Dy, a, OTXKe, i popMyBaHHsS HOBOI MapajurMH, 3MiHU
HAyKOBOI'O amapaTy AMCUUILUIIHU. TepMiHOJIOTS ,,peBOIOLIN" IIUPOKO BUKOPUCTOBYETHCS U y
cycninpHIN reorpadii. Hampuknan: ,,kinbkicHa peBomoris” 1960-x, ,,pinocodcpka peBosroris”
1970-x, ,,rymanictuuna peBomouisa’” 1970-80-x, ,,cunepretruna peBoiroris” 1990-x pokis;

- iCTOpisi HAYKOBOI AMCHUIUIIHY — I1€ MOCTIiHE KOHKYPYBaHHS KUTbKOX JOCIITHUIIBKUX
porpam, 1o po3poOIITIOTECS PI3HUMU IpylaMH BYeHUX onHo4acHO (3a 1. JlakaTomem). 3rigHo
TaKOro MIAXOAYy, y TI€BHHM TepioJ dacy (GOpMYeThCS IEKUIbKAa TOYOK 30py Ha 00’ €KT
JOCIIJKEHHS, KOKHA 3 SKUX YTBOPIOE ,/Ip0”° HAYKOBUX 3HaHb SIK CYKYNHICTh TEOPETHUHUX
MIOJIOKEHb, METOOJOTIYHUX MiaxoniB. HaBkono Takux ,suep” Moxe (opMyBaTucs ACKUIbKa
JOCITITHUIBKUX KJIACTEepiB, SKI PO3pOOJISAIOTH Ti YW 1HII ACHEeKTH Yy paMKax CIIUTBHOI
JIOCJTITHUATIBKOT TIporpamMu ((hakKTUYHO — TMapagurMH), 1HKOJHM ITPYHTYIOUMCh HABITh Ha PI3HUX
METOAMYHMX MiAXojaxX. PO3BUTOK HOCHIAHULIBKUX HPOTpaM, OB’ A3aHUH 13 TOCTIIPKEHHIMH, 110
HiATBEP/UKYIOTh 0a3MCHI TEOPETWYHI MOJOXKEHHS Ta IMOSICHIOIOTH HEBIJIIMOBIIHOCTI, aHOMAIi.
[Ipote yHacmimok mosBM HOBUX (HakTiB, (OpPMyBaHHS HOBHUX METOMOJIOTIYHHMX 3acajl OIHi
JOCJTITHUAIIBK] TIPOTPpaMH MOXXYThb TIOCTYIATHCA 1HIIMM, abo TpaHcpopMyBaTHCS B 1HIII,
30epirarouy 4YaCTUHY HaKOIMYEHUX 3HAHb;

- ICTOpist HAYKOBOI JAMCIUIUIIHU — 1€ HENEPEepBHUN MPOIEC BUCYHEHHs TiloTe3 Ta ix
kputukn 1 cnpoctyBanHa (3a K. Ilonmepom). 3rimHOo Takoro migxomy, BigOyBaeTbcs



,,[IEPMaHEHTHA PEBOJIIOITIS”, TTIOCTIHHI MMEPEBOPOTH, OCKUIIBKH JTOCTIAHUKA 3aiMaIOThCSI TIOITYKOM
JOBEJIeHb HEMPHUIATHOCTI TXHIX Teopiil. BomHodac BHachigok ¢anbcudikaliii BUCYHYTHX TIMOTE3
3a0e3MeuyeThbcsl PO3B’S3aHHSA HAYKOBUX MPOOJIEM 1 JOCSATAETHCS MPHUPICT 3HAHb, MOCTYI
HAYKOBUX JOCHI/IKEHb.

Jns  mocnipKeHHsT ICTOPUYHOTO PO3BHUTKY PI3HMX HAyKOBUX JHUCIHHIUIIH — MOXE
BUKOPHUCTOBYBATHUCS ToW 4M iHIMN migxia. [l{omo icTopii cTaHOBIEHHS 1 PO3BUTKY CYCIIJIBHO-
reorpagiuHoi IPOTHOCTUKH, Ha HAIIY yMKY, JOLLIbHINIE BUKOPUCTOBYBATH Apyruit minaxin. Ha
KOPHUCTH I[LOTO CBIIYMTH OJJHOYACHE CIIIBICHYBaHHS KiJIbKOX TOCIIIHUIBKUX MPOTpaM, KOXKHA 3
SAKUX HE 3arepeuye HayKoOBY IIHHICTh Ta MOTeHIan iHmoi. OTxe, 3 TaKoi TOYKH 30Dy, HaAMH
BUJJICHO TPHU €Tald ICTOPUYHOTO PO3BUTKY CYCHUIbHO-TeorpadivyHOi MPOTHOCTHKH: eman
CMAHOBIeHH s, eman Popmy6eaHHs MeopemudHUx 0OCHO8 Ma CYYACHUll eman.

» Eman _cmanoenenna (1930-50-1i pokn). V 1930-x pokax B €KOHOMIiYHiHA reorpadii
OCTAaTOYHO 3aTBEPIMBCS PEriOHATBHHUM HANpsSM JOCTIIKEHb 3 JIOMIHYIOUOIO OpI€HTAIli€l0 Ha
XOpOJIOTIYHY KOHIEMMIi0. 3 iHmoro OOKy, B €KOHOMIYHIM HayIli Ha OCHOBI BHKOPHCTaHHS
reorpadigHoro migxoxay chopmyBaBCcsS PO3MIIMIEHCHKHIA HAMPsSM JTOCIIHKeHb. EKOHOMIKO-
reorpadu onepyBaliv y 1€l 4ac TaKUMH MOHATTAMU SIK pallOH, KOMILJIEKC, BiICTaHb, a KaTeropii
reorpaiuHOro npoiecy npocto He icHyBaso. JloMiHyBanM ABa OCHOBHUX MOTJSAN HA MPEAMET
BUBYCHHSI €KOHOMIUHOI reorpadii: TepuropianbHa audepeHuiamis Ta pO3MIIIECHHS SBHI Ha
noBepxHi 3emui. BigmoBigHo cdopmyBanocs i ABI JOCHIIHUIBKI TPOTpaMUd — OIHCOBO-
perioHaJicTUYHa Ta PO3MilIeHChKa. BecTr MOBY 1po (popMyBaHHS MPOTHOCTUKH SK HANpPSIMY
eKOHOMIuHOi1 Teorpadii y Il uyac IIe HEMOXXIUBO, alie PO3KPUTH BIUIMB JOMIHYIOUHX
JOCTIAHUIIBKUX MPOTPaM Ha HOTO CTaHOBJICHHS BOAYA€THCS AOLITLHUM.

Onucoeo-pezionanicmuyna O00CHiOHUYbKA npozpama OXOIUTIOE TPU Kiactepu (sapa)
TEOPETUYHUX Ta BIAMOBIAHUX MPUKIATHUX JOCTIIKEHb:

- Xoponoeiuna koHyenyis (KOHLEIIliS EKCIEMI[IOHATI3MY, BHKJIIOYHOCTI, YHIKAJIBHOCTI
pationiB): P.TaprmopH (cyTtHicTh Teorpacdii BOauaB y mi3HaHHI (ommci, Kiacudikarii)
HECKIHYCHHOI MHOKUHHM TEPUTOPIAIbHUX OAWHHIIh, IO IO-PI3HOMY BHUIUISIOTHCS PI3HUMHU
JNOCTHIAHUKAMU 32 THUMH UM IHIIMMH O3HAaKaMH Ta XapaKTEepHU3YIOThCS 1HAWBIIYalbHOIO
HETIOBTOPHICTIO).

- Konyenyis ,,ceoepaghii nroounu”: T1. Binans ne s bnam, A. JlemanxoH, K. bpron Ta iH.
(reorpadiss TOBMHHA MOCHIPKYBAaTH B3a€EMOJII0 JIFOACHKOTO CYCHUIBCTBA Ta MPHUPOIHOTO
CepeIOBUINA, a TOJIOBHA 11 MeTa — 1aTh 300pakKeHHS KOXKHOTO pailoHy B IIOMY).

- Pasionno-xomnnexcna xonyenyia: H. bapanckiit, H. KomocoBckiii (npenmerom
e€KOHOMIUHO1 reorpadii BH3HAYAIHM, BIIMIHHOCTI y TOCHOJAPCTBI BiA Micls 1O MIiCIs,
rOCTIOIAPCHKY CBOEPIIHICTH KpaiHu (paiioHy) y HJIOMY).

3 TOYKHU 30py BIUIMBY Ha (hOpPMYBaHHS MPOTHOCTHYHOTO HAMpPSIMY €KOHOMIYHOI reorpadii,
OIMCOBO-PETiOHANIICTHYHA JIOCIIAHUIIbKA IporpamMa 3akjiaja Horo mHepIIOOCHOBH, 30KpeMma,
HAYKOBI OCHOBHU BUJUICHHS PETiOHIB SK 00’€KTIB MPOTHO3YBAaHHS Ta YIPABIiHHSI, 1X THITi3amii.
[TporHOCTHYHMI acMeKT TaKUX JOCHTI/PKCHb TOJIATAaB y CIIBCTABJICHHI, HAKJIaJaHHI KapT, IO
JO3BOJISAJIO BUSIBUTH MPOCTOPOBI 3MIHM, MpOaHaNi3yBaTh 3B’S3KH MiX PI3HUMHU 00’ €KTaMu, IO
PO3MillleH] Ha TIeBHIH TEpUTOPIi.

Po3miwencoka oOocnionuyvka npozpama 00’ €qHYE JBa KJIACTEPH TEOPETHUUYHUX
JIOCIIIIKEHD:

- Konyenyii posmiwenns 6upoonuymea (Teopii IMTaHIOPTIB), (GYyHOATOpPAMHU SKUX
BBaKalOTECS A. BeGep (mpoGnemu po3mimenns npomucioBocti) Ta M. Tromen (mpoGiemu
PO3MIIIEHHSI CLUTBCHKOTO TOCTIOAPCTRA).

- Teopis yenmpanvhux micyb, CTAHOBJICHHS SKO1 MOB’si3aHe 3 iMmeHamu B. Kpucramiepa,
A.Jlpoma, mpami SKAX Yy JOCHKyBaHMH Tmepiof HaOylu 3HAYHOTO MOLIUPEHHS Y
aMepUKaHChKiil reorpadii.

BHecok poO3MIlIEHCHKUX JOCTIIKEHb Y CTAHOBJEHHS MPOTHOCTHYHOTO HAmpsMy
eKOHOMIuHO1 reorpadii monsrae y (opMyBaHHI OCHOB ONTHMI3AIIfHOTO MPOTHO3YBaHHS —




BU3HAYCHHS ONTHUMAJIBHUX MICIh PO3TAIIyBaHHS TOCIOJAPCHKUX O00’E€KTIB Yy MeXaxX paloHIB.
Takox cIiji 3a3HaYNUTH, 110 3 IUMHU JOCTIKCHHSIMH OB’ A3aHE 3alIPOBAPKEHHS Y perioHaIbHUN
aHaJIi3 TIOHATTS BIJCTaHi, CIPOOU TEOPETHYHOTO MOSCHEHHS PO3MIPIB 1 PO3MIIICHHS MOCENICHb.
lomo HemoMiKiB, TO TEpeAyCiM IIe HaIMipHA i/1eali3alis, BpaXyBaHHS IepeIyCciM eKOHOMIYHUX
dakTopiB..

» Eman ghopmysanns meopemuunux ocnos (1960-80-1i poku). Ha et uac npunanarTh
SKICHI 3MIHH y 3MICTi reorpadidaux JociikeHb. ['eorpadis meperBopmiiacs 3 iHTErparopa
3HaHb HA AHAJITHYHY JUCIUIUIIHY, TEpedluia BiJ BHKOHAHHS TNEPEBaXHO 1H()OpPMATUBHHX
GyHKIIH 10 KOHCTPYKTUBHUX — BHUPIMIEHHS TPOOJIEeM palioOHAIBHOTO PO3MIIEHHS,
NPUPOAOKOPUCTYBAHHS, PEriOHAIILHOTO MPOTHO3YBAaHHS Ta IJIaHyBaHHs. BinOymucs 3miHu i y
npeaMEeTHIH 001acTi — mepexif BiJ IOCTiKEHHS TepUTOpiainbHOl audepeHmianii 10 BUBYCHHS
3aKOHOMIpHOCTEH TpocTOpoBoi opranizaiii. dimocodcrkoro 0a3010 CTaB TO3WUTHBI3M, IO
OpIEHTYBaB JOCTIHHUKIB Ha ONEPYyBaHHS NOCTOBIpHUMH (akTaMu, a, OTXKEe, Ha ,,3BUILHEHHS
Hayku Bin ¢inocodii, Bix BpaxyBaHHS CBITOINIAAHMX NpoOineM. Ha mepmmii miiaH BUHIUIM
MaTeMaTH3allisi, HoMOTeTH3M. BinOymacs Tak 3BaHa “KuIbKicHa peBooris” y reorpadii. e 3
1960-x pp. movasocsi MOMMPEHHS CHCTEMHOTO Tiaxoay, a 1970-80-Ti poku XapaKTepu3yHOThCs
,»€KCIIAHCIEI” CUCTEeMHOI TepMiHojorii. Y pamkax ,HOBoi reorpadii” cdopmyBanacs
dbopManbHO-TEOPETHYHA (MaTeMaTUYHA) JOCITITHUIIbKA TpOrpama.

BopHouac Taki AOCHIKEHHS Maly i HETaTUBHI CTOPOHH, 30KpeMa, Ui HUX XapaKTepHi
MparHeHHs ,,MaTeMaTU3yBaTH Bce’, aHaji3 TPUBIAILHOCTEH, IO MPU3BOAMB N0 OaHAIBHHX
BHCHOBKIB (HAaIlpHUKIAJl, TMOIIYK KOPENSAIHHUX 3aJeKHOCTEH MIXK KIUTBKICTIO OCI0 MEHCIHHOro
BIKy Ta piBHEM CMEPTHOCTI), Opi€HTAllisl HA ,,eKOHOMIUHY ’ JIIOJMHY, 10 MPUIMaE parfioHaNbHI
pilIeHHs, 1, BpEeIITi-peINT, BilipBaHICTh BiJ BUPINICHHS pPeaJbHUX MPOOJIEM PETioHIB (30KpeMa,
BUSIBJICHHS TPUYMH Ta HACHIIJKIB KOHIICHTpaIii y THX YW IHIIUX pErioHaX COIaJIbHUX
HerapasziB) Tomo. 3 1HIIOro OOKy, I03a YyBarow 3ajUIIANNCA CyO €KTHBHI acleKTH
PEriOHaTbHOTO PO3BUTKY, Ha JIOCHIDKEHHS SKHUX OpieHTyBaId (PiTOCOPChKI KOHIEMIIiT
eK3UCTEeHIIaiI3My, (PEHOMEHOJIOT11, TepMEeHEeBTHKU. ToMy Bxke y 1970-X pokax croctepiraerbes
dbopMyBaHHS COIIABHO-TYMaHICTUYHOI TOCITITHHIILKOT TPOTpamu.

Dopmanvuo-meopemuuna (mamemamuyna) OO0CHIOHUYbKA  npozpama:  TIOIIYK
YHIBEpCAIbHUX 3aKOHIB Ta 3aKOHOMIPHOCTEH MPOCTOPOBOi OpraHizamii, BIOPSIKYBaHHS
MOHATTEBO-TEPMIHOJIOTIYHOT 0a3W, BUKOPUCTAHHS METOJIB JIOTIKH, OIAHYBaHHS HOBUX JJIs
reorpadii MaTeMaTUKOEMHUX METOMAIB AOCHIKEHHS (y OLIBIIOCTI BHUMAIKIB 3aMO3WYCHUX 3
IHIINX HAyK — €KOHOMIKH, (i3ukH, 6i0J0rii, cormiomnorii) Tomo. Y ii paMKax MOXHa BUIUIMTH
Taki Kj1acTepu (s1pa) TECOPETUIHUX Ta BIAMOBITHUX MPUKIIATHUAX JOCITIKCHb:

- Konyenyii npocmoposoco ananizy ma pecionanvbHo2o npocHo3yeanus (IO€IHAHHS
IPOCTOPOBOTO Ta cucTeMHOro minxoxis): @. [ledep, E. Vabman, E. Akkepman, B. Tappicon Ta
fioro yuni — B.bynre, b.beppi, P.Moppimn, J.Mapbn Ta iH. (HaykoBa IIKOJa
Bamunrroncekoro yHisepcurery, M. Cietn), II. I'arrer, M. Yisronsm, A. ®@peii, P. J>xoHcToH
(mayxoBa mikosna bpucronscekoro yu-ty), P. bennerr, E. Knmidd ta i1, (KemOpumkchkoro yH-
Ty), T.Terepctpann (Jlynacekoro yH-Ty). 1971 poky 3a penakuiero Maiikna Yisronbma,
Anana @pest ta Ilitepa l'arrera BuiimoB QakTuyHO mnepmuii 30ipHUK HAYKOBHUX Ipallb
,,PEriOHaIbHE MPOTHO3YBAHHS .

- Konyenuyii eceoepago-wamemamuuno2o mooeniosants, 2e0epapiunoco ma eKoHOMIKO-
eeoepagiunozo npoenosyeannss (Maremarmsamis reorpadii Ta 3ampoBaJDKEHHS — amapary
CHCTEMHOTO IMJIXO0Ay, MOJCIIOBAHHS TEPUTOPIAIBHUX COIIaJbHO-CKOHOMIYHUX (€KOHOMIKO-
reorpagiunux) cuctem): 0. Mensenkos, C. KoBanboB (HaykoBa mikoja MOCKOBCHKOIO YH-TY,
nemorpadiune mporHo3yBaHHs), H. bmaxko, A. Tpodimos, . Apximo, P. Xy3ees,
M. [lanacrok, B.PyOmoB (HaykoBa mIkoiia Ka3aHCBKOTO YH-TY, MaTeMaTHKO-TeorpadidHe
moxaemoBanHsa). B Ykpaini — C. Moxnauyk, O.llla6miit, O.TomuieB, A.I'onmukoB. Ha xadenpi
ekoHoMiuHO1 reorpadii KwuiBchbkoro yHiBepcHTETy 3aKkiaJeHO KOHIENTyaldbHI OCHOBU
€KOHOMIKO-reorpaiqyHoro MpOrHO3YBaHHS Ha HHU30BOMY piBHI. EkoHOMiKO-reorpadiune




IPOTHO3YBAaHHS PO3BUBANOCS TyT 3a JBOMAa HampsiMaMM: ONTHUMI3allliiHE IPOrHO3yBaHHS,
PO3BUTOK SIKOTO NEPeAyCiM MOB’ I3aHUM 13 JOCTIKEHHSAM arporpoMHUCIOBUX KOMIUIEKCIB Pi3HUX
piBHiB Ta MacmTabiB (Binm AIIK periony o0 OKpeMHX arponpOMHCIOBUX HiANPHEMCTB);
CTaTUCTHYHE MPOTHO3YBaHHS, IO 3aCTOCOBYBAJIOCS MEPEBAXHO U HAYKOBOTO IependadeHHs
PO3BHUTKY AEMONPOCTOPOBUX MPOLECIB.

- Konyenyii pecionanbhoi eKOHOMIKU ma pecioHANbHO20 eKOHOMIYHO20 NPOSCHO3VEAHMHSL:
B. JleonTtheB, B. Aizapn, JI. Moszec Ta iH. (METOJ EKOHOMIYHO-MAaTEMAaTHYHOTO AaHAII3Y
,»3aTPAaTH-BUITyCK’, TOOYJOBa TPOTHO3HHX EKOHOMETPUYHHUX MOJIENeH, B OCHOBY SIKHX
MOKJIAZICHO CHUCTEMY B3a€MO3B’SI3aHUX PETPECHBHUX PIBHAHB: 1 HUHI IIOPIYHO PO3POOIISAIOTHCS
IPOTHO3HI €KOHOMETPUYHI MOJelli PEriOHaJbHOTO EKOHOMIYHOIO PpO3BUTKY — l'apBapjachbka,
Oxcdopaceka (OEF — Oxford Economic Forecasting), KemOpumkcerka (NIERC MRM — Multi-
Regional Model) monemi).

- Konyenyii ensatiponmenmanizmy ma 2106anoHo20 npoerno3yeants. Y pamkax Pumcekoro
KIIyOy Ha OCHOBI KOMIT FOTEPHOI'O MOJETIOBAHHS MEPCIEKTUB PO3BUTKY JIIOJCHKOI JISUIBHOCTI Y
rio0anbHUX MacmTabax po3poOsUIMCsS KOHIENIii HEeBIIBOPOTHOCTI IIIOOAIBHOI KaTacTpoQH.
[Tepmia tmobGanpHa iMiTamiiiHa MOJAENH, IO Maja TECHMICTUYHHH XapakTep, po3polieHa
daxiBusgsMu MacauyCeTChKOro TEXHOJIOTIYHOTO IHCTUTYTY TiJ KepiBHUIITBOM J[xest Dopecrepa
(’CsiToBa nunHamika”, 1971). Ha 1i ocHoBi Oyna miaroroiena I[leprma momoBins PumMcbkomy
K1y6y ,,Mexi 3pocranns”, aBTopamu skoi € JI.X. Menoys, J1.JI. Menoys, 1. Pennepc, B. Bepenc
(1972). Ha mouatky 1990-x pokiB muMH >k aBTOpamMu OyJIO MiATOTOBIEHO JOMOBiAL PUMCEKOMY
KIyoy ,,3a Mexamu 3poctanHs” (1991). Ilpore He Bci TIOOanmbHI TPOTHO3HI MOACHI €
necumicTiuHuMu. Hanpukian, y pamkax [ya30HiBCHKOrO IHCTUTYTY Ha OCHOBI METOMY
eKCHEepTHUX OIIHOK OyB po3pobieHuit ontumictuunuii mporno3 ['. Kana, B. Bpayna Ta
JI. Maprens ,,Hactymni 200 pokis” (1976).

Couianvno-cymanicmuuna 0ocnionuybvka npozpama. 3 1970-X pokiB crocTepiraiucs siK
po3uapyBaHHs, TaK 1 KpUTHKA MO3UTHBICTCHKUX 3acaj reorpadidyHux IOCiiKeHb. BHacmigok
[[LOT'O ITOCTYTIOBO (POPMYBAIHCS HOBI KOHIICTIIIIT

- Konyenyii 6ixesiopucmuunoi (nosedinkoeoi) eeocpaghii: BUBUYCHHSI TIOBEIIHKHU JIIOICH
npu ctuxiHux nuxax (P. BalT Ta iH.), aHami3 piBHA paliOHATBHOCTI Ta KOMIIPOMICHOCTI
(3a10BUIBHOCTI) YNPaBJIIHCHKUX PIIIEHb HIOZO0 PO3MILICHHA TUX YU 1HIIUX 00’ €KTiB, BUOOpPY
nuIxiB nepeminiernst B mpoctopi (M. Keiire, /[x. Bonmept ta iH.), moOy10Ba MEHTAIBHUX KapT
(IL. Tynnx, P. Baiit), matpuns noseninku (A. IIpen), (popMyBaHHS HayKOBOi MIKOJM ,,9acO-
reorpadiB” (T.'erepctpana, ,,mpocTopoBo-uacoBa xopeorpadis™). HaiinpoOiemHimum
MOMEHTOM Oyna morpeba y MOKIaJaHHI 3HAYHHUX 3YCWJIb II0A0 300py iH(opmarii, Tomy
NPaKTUYHO AaHATI3yBaJIUCh OOMEXEHI TpynH JroAeld Ta 00 €KTiB, a OTpHMaHi BHUCHOBKHU
EKCTPAITOTFOBAIIUCS Ha OUTBIIN 3a MacITabaMu TEPUTOPIaIbHI CIIUTBHOTH JIFOJICH.

- Konyenyii' ecymanicmuunoi ceocpaghii: BUBYEHHsI MPOOIEM CHPUWHATTS HABKOJIHUIIHBOTO
CepeoBUINa JIOAPMH Ta HOTO BIUIMBY HAa BIAMOBIMHI PIMIEHHS MO0 PO3MIIIEHHS a0o
nepemilmeHHss y mpocrtopi (,JJaHamadTH SK CXOBHINA JIIOJCHKUX pIllleHb’), BpaxyBaHHS
Cy0’€KTUBHOCTI JIIOJCHKOI TIOBEMIHKH, Mi3HAHHS BHYTPINIHBOTO CBITY JIOAWMHH, aHATI3 3MIH
JaHamadTiB 32 TBOPAMM MHUCTELTBA Ta BUSBJICHHS HAMCHIPHUATIMBIILUX VIS KUTTEXISIBHOCTI
Hacenends naummadris  (Jx. Paiit, E.Pend, A.Barrtimep, [-®y Tyan Ta in.). Tomo.
OOTpyHTOBYIOTBCSL Taki TOHATTSA sK ,,.0e3micreBicts” (E. Pend, 1976), ,mouyTrs wmicus’,
,Jorodinis” (I-®y Tyan, 1971, 1977).

- Konyenyii penesanmmnoi (CycHiIbHO KOPUCHOI) ceocpaghii: KapTyBaHHS JT0OpOOyTY,
TEPUTOPIAILHOI MIHJIMBOCTI TOKA3HUKA SKOCTI KHUTTSA, IO € SK BHUXIAHAM MaTepiajioM MIiis
pETiOHaNBHOTO IUIAaHYBaHHS, TaKk 1 3aco0OM MOHITOPHHTY 32 JIEpKaBHUMH 3aXOJaMH,
CIIPIMOBAaHUMH Ha moJjinmeHHss ymoB kuTTs HaceneHHs (I1. Hokc), pagukansna reorpadis,
COpsIMOBaHA HA BUSBIEHHS TEPHUTOPIAILHOTO TPOSBY MpoOJIeM HEPIBHOCTI, COIlabHOT
HECTIPaBeUIMBOCTI, aCHMETPUYHOCTI comiagbHO-ekoHOMiuHMX 3B’s3kiB (/1. ['apseii, B. bynre
(mizwi), I1. Teiinop, P. ITit Ta in.).



Otmxe, OOCHIIKEHHS Y paMkax (OpMabHO-TCOPETUYHOI JOCTITHUIIBKOI MPOrpaMu
copusiid  (POPMYBAHHIO TEOPETUKO-METOJOJOTIYHUX Ta METOJMYHHUX OCHOB EKOHOMIKO-
reorpa¢iuHoi MPOTHOCTHKH SIK HOBOI KOHCTPYKTHBHOI HAyKOBOi IUCIMIUIIHM, a B MeXax
COLIATBHO-TYMaHICTHYHOI — 3a0e3nedni ii TpaHchopMalliro y CycHiibHO-reorpadiuny.

» CyuacHuit eman pO3BUTKY CyCIHiIbHO-TeOrpadiqyHOl MPOrHOCTUKHU po3nodascs y 1990-
X pokax i TpuBae noHuHI. HaificToTHiIma skicHa 3MiHa, IO HOro XapaKTepU3ye, 11€ OCTaTOYHE
,»[IEPEIIETIHHS ~ (OPMANBbHO-TEOPETUYHOI (MaTeMaTU4HOI) Ta COLIAJIbHO-TYMaHICTUYHOT
(TICMX0JI0TO-TIOBEIIHKOBOT) JOCHITHUIIBKUX TporpaMm. [locTymoBo y cycminibHO-TeorpadiuHii
MPOTHOCTUII TONIMPIOIOTHCS 1 Cy4acHI 3aralbHOHAYKOBI TEHJEHIIi, MOB’s3aHi Mepeaycim i3
BIIPOB/KCHHSIM CHHEPIeTUYHOI METOJI0JIOT11, Teopii caMoopraHizallii, IMHaMiYHOTO Xaocy.

Cepenr OCHOBHHMX TEOPETHYHHX Ta METOAMYHUX HOBAIlIM Y perioHaIbHOMY MPOTHO3YBaHHI
Ha Cy4acCHOMY eTaIll pO3BUTKY BapTO Ha3BaTH TaKi:

- aHaJi3 MPOCTOPOBUX ACIMEKTIB HAMPI3HOMAHITHIMIMX TpaHCOpPMAIliITHIX MPOIIECiB, 3MiH,
JTUHAMIKHU, €BOJIOLI €eKOHOMIYHOI1, COIIaTbHO-KYIbTYPHOI, OJITUYHOI AISUTEHOCTI HACETICHHS;

- OOTpYHTYBaHHS TIEPCIIEKTUB PETIOHATBHOTO PO3BUTKY 3 YpaxyBaHHIM BIUTUBY MOPIBHSHO
HOBUX (hakTOpiB — Tio0Oai3allii, TpaHcaHalioHai3amii, M>KHapOIHOI perioHaJIbHOI 1HTETpallii,
¢dinaHCOBHX Ta IHPOPMAIITHO-TEXHOJIOTTYHUX YNHHUKIB,;

- IOCIHIKEHHS perioHaIbHUX €KOHOMIYHHX IPOLECIB 3 TOUKU 30py ILIHHICHOT Opi€eHTalii,
KyJbTYPOJIOTIYHOTO MIAXO0AY;

- JOCHIDKEHHsSI TIPOIIECIB CoIiaibHO-TeorpadivyHoi MOJspu3alii HaCeJIeHHS, COIIaJbHOI
HEPIBHOCTI, MPOCTOPOBOTO TOLIMPEHHS COLIaJbHUX HerapasliB (3aXBOPIOBaHb, 3JIOYMHHOCTI,
011HOCTI) SIK BOXKIIMBUX 1HAUKATOPIB MaOYTHIX 3MiH y PETiOHaIbHOMY PO3BUTKY;

- TIOETHAHHS KUIBKICHUX Ta SKICHUX METOJIB JOCHDKEHHS. 3 OJHOro OOKYy,
BUKOPUCTOBYIOTBCSI TPAIUIlIHI METOAU MpocTopoBoro anamizy, ['IC-anamizy Ta reorpado-
MaTeMaTUYHOTO MOJIEIIOBAaHHS PEriOHAJIBHOIO PO3BUTKY, PETIOHAIBHOIO E€KOHOMETPHUYHOI'O
MPOTHO3YBaHHS, 3 IHIIOTO — METOAM SKICHI, CIPSAMOBaHI Ha BU3HAYCHHS MEPICMIIIHHUX
XapaKTePUCTHK PETiOHIB, BUSBICHHS pPEriOHAILHUX CTEPEOTHUIIB, pErioHANBbHOI ineHTH(iKamii
HACEJICHHS;

- BUKOPHCTaHHS HOBHX METOMIB JOCTIKEHHS, 30KpeMa METOAIB HEeiHIHHOTrOo
MO/JICIIIOBAHHS, HEUPOCITHOBUX, (PPAKTATBHOT reOMETpii, HEUITKUX MHOXKUH TOLIIO.

2. MeToa010Ti4Hi PiBHI CycniJibHO-reorpaivHoro NnporH03yBaHHs.

VY 3aranbHONPHUUHATOMY PO3yMiHHI Memo00.102is — 11e BYCHHS NIPO CTPYKTYPY, IPUHIIHIIH,
JIOTIYHY oprasizamito, (opMH, CIIOCOOM, METOH, 3aCO0M HAYKOBOTO Ti3HAHHS, TOOTO BUCHHS
npo moOyAOBY HAyKOBO-MI3HABAIBLHOI MAISNIBHOCTI. Memodonozia cycninbHo-2eocpadiunoco
NPOCHO3Y6aHHA — 1€ CYKYIHICTh CBITOTJIAIHUX, 3araJlLHOHAyKOBHX Ta KOHIENTYaJbHUX
CYCIUTbHO-TEOTpaiqYHUX OPIEHTUPIB BUEHOTO-IIPOTHO3UCTA, 3 OJHOTO OOKYy, Ta CYKYITHICTh
croco0iB, 3aco0iB, METOAIB, MPUHOMIB Ta MPOIEAYpP HAyKOBO-TI3HABAIBHOI MisUTBHOCTI, SKI
00’€eIHaHI CIIBHOI0 METOI0 — PO3POOKOIO MPOTHO31B, 3 1HIIOTO.

MoskHa BUAUTUTH YOmupu pieHi Memo0o102ii cycninbHo-2e02pahiunozo npozHo3y6aHH:

» TIepIIui piBeHb — @hinocogcbka memooonoeis, mo 3ade3nedye (HOpMyBaHHS ITEBHHUX
CBITOTJISIIHUX OPIEHTUPIB JOCTIAHUKA-MIPOTHO3UCTA, 30KpeMa PO3YMIHHS CyTi MPOLECIB,
PO3BHUTKY, €BOJIONLI{, MPUYUHHOCTI, LIHHICHOI Opi€HTAalii, CHIBBIAHOIIEHHS 00’ €KTHUBHOTO 1
Cy0’€KTUBHOTO TOIIIO;

» IpyrHuil  piBEHb  —  3A2ANbHOHAYKOBA  Memooonolis,  abo  METO0JIOTris
MDKAMCHUTUTIHAPHUX MIAXOAIB — CYKYIHICTh 3arajJbHOHAayKOBUX TMOTJISIIB, METOAOJIOTIYHHUX
OiAXOMIB LIOJ0 TPAaKTyBaHHS OO0’€KTy, MOro CTPyKTYpH, pO3BUTKY, (YHKI[IOHYyBaHHS,
oprasizailii, a TAKOX 3aC00iB IPOTHO3YBaHHS;

» TPETil PIBeHb — CyCcninbHo-2eoepaghiuna memoooio2is, ToOOTO OCHOBHI BUYCHHS JaHOT
HAYKHU Ta OKpeMi CyCHiIbHO-TeorpadiyHi KOHIENI] perioHaIbHOTO PO3BUTKY, 110 3yMOBIIOIOThH



BUOIp 00’€KTiB, BHU3HAYECHHS NPHUHIUIIB, CIOCOOIB, METOJIB, NPUUOMIB Ta MPOUEAYP
IPOTHO3YBaHHS.

» YCTBEPTHU PIBEHb — MeMOOUKA [ MEXHIKA CYCNIIbHO-2e02PaAPiuH020 NPOSHO3YEAHHS.
Leit piBeHb XapaKTEpU3YETbCS BHOOPOM KOHKPETHHUX METOIUK, METOMIB, METOIWYHHX Ta
TeXHIYHUX TPUHOMIB CYCHUIbHO-reorpadiyHOTO MPOTHO3YBAHHS, BHUXOIAYH 13 OOpaHUX
dinocodpcrkux, 3araJbHOHAYKOBMX Ta BJAcCHE CYCHUIbHO-TeorpadidyHUX 3acaj, crnenudiku
00’ekTy mporHozyBaHHs. J[0JaTKOBY poJsib BIAIrpaiOTh i METOJMKH MPOTHO3YBAHHS CYyMIKHUX
JMCHUTUTIH, HATPUKIIA]], EKOHOMIKO-MaTEMaTUIHOTO TIPOTHO3YBaHHS.

Orxe, 3aragbHy CTPYKTYpPY METOJOJIOTIT CYCHUIbHO-T€OrpadiyHOr0 MPOTHO3YyBaHHS
MO’KHA TPEICTaBUTH y BUTIISAMI MipaMily, Y BEPXHIA YacTUHI SKOI 3HAXOIATHCS (PinocodchbKi
OiAX0aW, a y MIAMYpPKY — KOHKPETHI METOJAMYHI Ta TEXHIYHI NPUHOMH 1 MpoUeaypu
POTHO3YBaHHSI.

CaiTorasigHo-
¢inocodcrka MeTooI0TISA
(pimocodpenki mixxonn)

3arajabHOHAYKOBA METO0JIOT s
(MizKIECHMILTIHAPHI TiAX0/1H)

CycninbHo-reorpadgivyaa MeTo10.10rist
(cycmiibHO-reorpadivuni KoHuenumii
PerioHaILHOr0 PO3BHUTKY)

Metoauka i TexHika cycnmijibHO-reorpaiuHoro

NPOrHO3yBAHHS
Metoguka Texnika
(MeToH, CIOCOOH MPOTHO3YBAHHS (MexaHi3MH BUKOPHCTAHHS
Ta 32c00H HAYKOBOT'0 Mi3HAHHS) TeXHIYHHX 32C00iB MPOTHO3YBAHHSI)
MetonnyHi npuiiomu Ta Texuiuni npuiiomu Ta
npouexypu npouexypu

Ceimoznaono-ginocogpcoka memooonozia CycninbHO-reorpapiqyHOro NpPOrHO3yBaHHS €
IUTIOPATiCTHYHO0. [i He MOMKHA 3BECTH 10 KibKOX €JMHO BIpHHX TOCTyNaTiB. IcHye Kilbka
OCHOBHUX MIJIXOIB:

- CIIPSAIMOBAHUHN HA €MIIIPU3M, BUKOPUCTAHHS 3ac00iB JIOTIKA Ta MaTeMaTUKH, ONlepyBaHHs
JUIIe JOCTOBIpHMMH (DaKTamH, MOMIYK OO0’ €KTUBHOI ICTUHU SK BHINOi IIHHOCTi, BHSIBICHHS
YHIBEpCAJIbHUX 3aKOHIB PO3BUTKY TOLIO (HEOTIO3UTUBI3M),

- CIIpSIMOBaHWW Ha TEPBUHHICTh MaTEPlaIbHOTO, PAIIOHAII3M, JOCIIKEHHS TTUOMHHUX,
MPUXOBAHUX CTPYKTYP, QYHKIIN (MapKCU3M, CTPYKTYypai3M, QyHKIIIOHATI3M),

- 30pI€EHTOBaHMN Ha aHali3 Cy0’€KTUBHUX acCHEKTIB PO3BUTKY, JIOAMHOBHUMIPHICTD,
JOCIIJKCHHSI TIOBEIIHKOBUX AacCIeKTiB, OCOOMCTICHOI TPUPOAM CIPUHHATTS HABKOJMUIIHBOTO
cBiTy ((heHOMEHOJIOTi51, EK3UCTEHITIalI3M, TePMEHEBTHKA, HEOPpeHan3m).

Y nmedkuxX acmekTax MPOTHOCTUYHOI MJISUTBHOCTI HEOOXIJHOK € TO3UTHBICTCHKA
Bepudikamisg, ¢popmainizaiis, MOJCTIOBaHHS, a y JESIKUX — I'YMaHICTUYHI Haj0aHHs, 30Kpema,
aHai3 cy0’€KTUBHUX (PAKTOPIB MPUUHATTSA NMPOCTOPOBUX YINPABIIHCHKUX PIILIEHb, NEPLEMLi,



(EeHOMEHOJIOTIYHOTO CHPUHHATTS PEriOHIB SK ,,CBITY JKHUTTS, TEPMEHEBTHYHOTO aHaTI3y
HAYKOBOi MOBH TOMIO.

Oxpemo BapTo 3rajaté cydyacHi (uI10co(ChbKi KOHILEMIIT €BOJIOLIi CyCHJIbCTBA BiA
IHAYCTpiaNbHOI 10 MOCTIHAYCTpiaabHOI, iHPopManiiiHoi craxii po3sutky (/. bemn, O. Todiep,
1. Macyna)

3azanvnonaykosa memo00/102ia OXOIUTIOE OCHOBHI MDKIUCIUILUTIHAPHI MIIXOTHU, IO
3aCTOCOBYIOTbCS a00 MOXKYThb OyTH 3acTOCOBaHI Uil LJIed CyCHUIbHO-reorpapiqHoro
MIPOTHO3YBAaHHS PETIOHAIBLHOTO PO3BUTKY. DAKTUUHO 3 MOYATKY PO3POOKH MEPIIMX MPOTHO3IB
pErioHaIbHOTO PO3BUTKY Y 1960-x pokax 1 JOHWHI HAUMOIIUPEHIIINUM € CUCTEMHO-CTPYKTYPHUN
miaxig, oo 0a3yeTbcs Ha 3araibHI Teopii CHUCTeM 1 CHCTEMHOMY aHali3l, CHUPaIYUCh
MEPEeBAKHO HA TO3UTHBICTCHKY (imocodechky 0a3y. 3 1980-x pokiB mapaliebHO 3aKpilUBCS
OIXCBIOPUCTHMYHUN  TIAX1A, 1O TIPYHTYEThCS HA  3acagax Icuxonorii  (mepemycim
reIITaNbTIICUXOJIOTIT) Ta TyMaHICTHYHUX (Pi10CcOPCHKUX KOHLEMIIAX (30KpeMa, PEeHOMEHOIOT1).
HoBuM cydacHHMM METOJOJIOTIYHUM MiXOJOM € CUHEPreTHMYHHA, 10 CIIUPAETHCS HA HAJA0AHHS
TEOpiil camoopraniszaiiii, Xaocy, HeJIHIHHOT JTUHAMIKH.

MixkaucuunIiHapHUH O0’eKkT BiaacTtuBocTi
miaxia NMPOTrHO3yBaHHSA 00’€KTYy
[{iTicHICTD, eMepIKEHT-
HICTb, CTPYKTYPHICTb,
CucreMHO- ) . > CTPYKTYDHICTE
. PerioH sk cucrema iepapxivHicTh, QpyHKIIO-
CTPYKTYypHUH HaJBHICTh, OpraHi3oBa-
AXIA HICTb, €BOJIIOLIHHICTh
Cy0’ €KTUBHICT,
BixeBiopucTuunmii ) HepUenuiiHicTs
pHe Perion sx o6pa3 PUCHIIHHICT,
miaxiza > XOJICTUYHICTE,
CTEpPEOTHUITHICTb,
CaMOIEHTUYHICTH
- Heniniinicts, [uHaMidHa
o Perion sk iEpapxiuHicTh, (iHaTI3M,
CunepreTnuHuit J o :
.. CHUCTEMaA, 11O HECPIBHOBAXHICTh, Xa0TH4-
THAXIA CaMOOPTaHi3yeThCs HICTb, JUCUIIATUBHICTb,
(hpakTanbHICTH

Cycninbho-2eozpaghiuny memo00.102i10 perioHATLHOTO MIPOTHO3YBAHHS CKJIa1al0Th 06a30Bi
BUCHHS, a TaKOX CYCIUIbHO-reorpadiuyHi KOHLEMIIi perioHalbHOro0 pO3BUTKY. Takumu
0a30BUMH BUCHHSIMH y CYCIJIbHIN reorpadii €:

- BUEHHS PO CyCHiIbHO-TeorpadiuHi (CyCnibHO-IPOCTOPOBi) palioHH;
- BYEHHS IO CyCHiIbHO-TeorpadiuHi (CyCHiIbHO-IPOCTOPOBi) KOMIUIEKCH;
- BYEHHS PO CyCHUIbHO-TeorpadiuHi (CyCIisIbHO-IIPOCTOPOBI) MPOIIECH.

BoHu € TeopeTMUHMM MIATPYHTSIM, IO 3YMOBIIIOE 3MICT, JIOTIKY Ta HalpsSMH
MPOTHOCTUYHUX JOCHIDKEHb Yy CychiibHIA reorpacdii. Po3ymiHHS kX 00’€KTy perioHaabHOTO
IPOTHO3YBAHHS, HOTO 3MiHM y 4yaci 3a0e3MeuyIoTh Cy4acHi KOHLEMIT perioHaIbHOT'O PO3BUTKY.

VYci cycninbHO-reorpadiyHi KOHIENii perioHaTbHOr0 PO3BUTKY MOXHA 00’€THATH y JIBi
rpynu. Ilepmra rpyma KOHIEMINN akIEHTYE yBary Ha MOXJIMBOCTI JTIOCSATHEHHS PiIBHOMIPHOCTI
PETiOHAJIBHOTO PO3BUTKY 32 YMOBHM MaKCHMAJIbHOTO BUKOPUCTAHHS HAasBHOI'O PECYPCHOTO
MOTEHIIaly TEepPUTOPil y TMOEIHaHI 3 BAATUMHU 3aXO0JaMH perioHanbHOi mMomTHKH. BoHuU



CIIpsIMOBaHI Ha reorpadiuyHe OOTpyHTYBaHHS JOCSITHEHHS KOMIUIEKCHOCTI, MPOIOPIIHHOCTI,
30aJ1aHCOBAHOCTI, CTAJOCTI PETIOHALHOTO PO3BUTKY:

® KOHIIETILis KOMIUIEKCHOT'O PEriOHAIILHOTO PO3BUTKY;

® KOHIIETIisl 30aJIaHCOBAHOTO PETIOHATBHOTO PO3BUTKY;

® KOHIIETIIISI CTAJIOTO PETiOHAIBHOTO PO3BUTKY;

Jpyra rpymna Teopiil akIEHTye yBary Ha HEPIBHOMIPHOCTI PETIOHATBLHOTO PO3BHUTKY SIK
BHYTPIIIHBOI HOro mpupoau. BoHN 0OIpyHTOBYIOTh HE HUISXM BUPIBHIOBAHHS PIBHIB PO3BUTKY
pETiOHIB, @ MOMJIMBOCTI 3a0e3MeueHHs] MiHIMAJbHUX 3arajlbHO/ICPKABHUX CTAHAAPTIB SKOCTI
JKUTTSL HAceleHHs Mpu 30epekeHHl MOJSIpU30BaHOCTI Teputopii kpainm. s xoxkHOi cramii
PErioHaIbHOTO PO3BUTKY XapaKTEepHHM CBif piBeHb MOJsApH3allil Ta BIANOBIAHI 3aX0Jau
perioHanbHOI MOJIITUKH:

" KOHLIETLIS OJIIPU30BAHOTO PET1I0HAIBHOIO PO3BUTKY;

® KOHIIETIIIS CTAIIHHOTO PET1I0HATBLHOTO PO3BUTKY.

CycninbHO-reorpadiyHMMH MiAX0JaMH A0 NMPOTHO3YyBaHHs PETIOHANBHOIO PO3BUTY € TakKl
TpHU:

- CIIPSIMOBaHMI Ha Tepe10adyeHHsI PeTiOHAIBLHOTO PO3BUTKY B MAallOyTHHOMY, IPYHTYIOUYHCH
Ha OI[iHI[l YUHHHUKIB, K1 HOro BU3HAYAIOTh;

- nepeadavae MOIIYK TEHACHIIIH, 3aKOHOMIPHOCTEH PErioHANbHOTO PO3BUTKY, 0a3yIOUHCh
Ha aHaJi31 TMHAMIKH y Yacl OCHOBHUX MOTO 1HAMKATOPIB;

- CIIPSIMOBAHMI Ha BUSBJIICHHS TOUOK OipypKamii y po3BUTKY perioHiB, MOTECHIIHHUX (Hopm
MIPOCTOPOBOI OpraHi3allii JI0ICHKOI MisITBHOCTI.

Yemeepmuil pieeHv Memo00a02ii TPOTHO3YBaHHS OXOILTIOE TaKi MOHSITTS, K METOIMKA,
TEXHiKa, CIIOCi0, METOJI, IPUIOM Ta MPOLEeypa MPOTHO3YBaHHS.

Memoouka cycninbHo-2eoepagiunoco NpPocHO3y8anHs — 1€ CYKYHHICTh METOJIB
MPOTHO3YBAaHHSA, II0 TMOCIIJOBHO YIOPSAIKOBaHI BIAMOBIIHO JO OOpaHHUX CIOCOO0iIB
NPOTHO3YBAaHHS Ta 3aco0iB HAayKOBOTO II3HAHHS TMEPCHEKTHBHOI MPOCTOPOBO-YACOBOI
opraHizallii JIFOJICKOI TiSUTBHOCTI y PETiOHi.

Memoo cycninbHo-ceoepaghiunoco npocHo3yéanHs — 1€ CYKYIHICTb PO3yMOBUX 1
MPAaKTUYHUX AiH (Mpoleayp Ta MPUoMiB), SIKi COPSIMOBaHI Ha pO3B’si3aHHS MEBHOTO 3aBAAHHA Y
3arajibHill CUCTEMI IPOrHO3yBaHHS PETIOHATIBHOTO PO3BUTKY.

Cnocib6  cycninbHo-eeocpa)iunoco  npocHo3yeaHHsi — 1€  CYKyNHICTh  METOIIB
MPOTHO3YBaHHSI, 00’ €JHAHUX CIIJILHOI METOI MPOTHOCTHUYHOI MISUTBHOCTI MO0 TIepea0adeHHs
MalOyTHBROTO CTaHy IPOCTOPOBO-YACOBOI OpraHizallii JIIOACHKOI MisIbHOCTI y perioHi. Tak, 3
OJTHOrO OOKy, MPOTHO3M MOXXYTh JaBaTH BIANOBiAb HAa MUTAHHA: MO Oyze, SKIIO ICHYIOUl
TEHJICHIII] PETiOHAIBLHOTO PO3BUTKY 30€pPEKYyThCs, 3 IHIIOTO — NepeadavyaTi NUITXH JTOCSITHEHHS
MEBHOTO CTaHy IPOCTOPOBO-YaCOBOi OpraHi3amii JIOACHKOI MiSUTBHOCTI y ManOyTHHOMY.
BiamnoBigHO 0 1BOTO PO3PI3HAIOTH EKCTPANONALIHHUN, HOPMATUBHUIMA, a TAaKOK KOMOIHOBaHUMN
CHOCOOU MPOTHO3YBaHHS.

Texnixa cycninbHo-eeocpagiunoco npocHo3yeanusi — 1€ CYKYIHICTb MEXaHi3MiB
BUKOPUCTAHHS TEXHIYHMX 3ac001B BIAMOBITHO 10 OOpaHOi METOAWKH, TakMMH MeXaHI3MaMu
BUKOPUCTAHHS TEXHIYHUX 3aCO0IB €, HANPUKJIAJ, MEXaHI3MU CIUJIKYBaHHS 3 PECHOHACHTaMH YU
BJIACHOTO Oe3MoCcepeHboro CIPUUHATTS 1H(OpMaLii MPo PerioHd, MEeXaHi3MU BUKOPUCTAHHS
TOTO YH 1HIIOTO KOMIT IOTEPHOTO MPOTPaMHOTO 3a0e3MeyeHHs, a00 MEXaHI3MU BUKOPHUCTAHHS
MEBHUX T€OIH(POPMAIITHIX TEXHOJIOT1H TOIIO.

IIpoyedypa — 11e IEBHOIO MIpPOIO 3aBEpIIIeHA, CAMOCTIiTHA JOCTIIHUIIbKA Jis, 10 BUCTYTIA€
K OKpeMHH eneMeHT Mmetoay. Ilpouemypu MoXyTh OyTH SK METOJAMYHI, TaK 1 TEXHIYHI.
Hanpuknan, po3poOka aHKETH — IIe METOAWYHA TpoLeaypa, a Oe3lmocepeHe CINIKyBaHHS 3
pecroHJeHTaMH — TEXHIYHA MPOIEAYypa; 3MICTOBHA pO3poOKa reorpado-MareMaTudHol MOJET1
PETiOHANBHOTO PO3BUTKY — METOJMYHA IPOLEAYypa, a CTBOPEHHS BIAMOBIIHOI KOMIT IOTEpHOI
0a3u JaHWX Yy MEBHOMY IPOTPaMHOMY CEpEelOBHIII — TEXHIYHa mpouenypa i T.n. ToOTo



METOJMYHI Ta TEXHIYHI MPOILEIypH TICHO B3aEMOIIOB’S3aHI 1 CKJIAJAalOTh CYThb BHKOPHUCTAHHS
TOTO YH IHIIIOTO METOLY.

Ilputiom — 1e CYKYNHICTh BMiHb Ta HABUYOK, HEOOXITHUX ISl 3AIACHEHHS TEBHOI
nporeAypu. Hampukmanm, SKI0O METOIWYHHMH IPOLEIypaMd € OIliHKa KOPEJSIiiHO-
perpecuBHOI MOl PEriOHAIBHOTO PO3BUTKY, aHaji3 HAKJIAJEHUX pI3HOYACOBUX KapT
CTaTUCTHYHUX TIOBEPXOHb TMOTEHIIAy TOJS po3celieHHs abo molymoBa TMepIeNniiHuX
HOPTPETIB PErioHiB, TO BMIHHSA 1 HaBUYKM, HEOOXIHI IS 1X 3IICHEHHS, CTaHOBIATH CYThb
BIJIMOBIIHUX METOAMYHUX MNPUHOMIB. SIKIIO TEXHIYHMMH TPOIEAypaMH €, HAMPUKIAI,
KOMIT I0TepHa 00poOKa iHdopMallii, CTBOPEHHS €JIEKTPOHHUX KapT AWHAMIKA YW OMUTYBaHHS
HACEJICHHS, TO aHAJIOTIYHO BMIiHHS 1 HaBUYKU, HEOOXIAHI AMs iX 3A1HCHEHHS, CTAHOBIATH CYTh
BiJIOBITHUX TEXHIYHUX PUHOMIB.

3. IloHATIHHO-TEePMIiHOJIOTIYHNH anapar.

OnopHOI0O HAyKOBOIO KATEropi€l0 MPOTHOCTUKU € HPOSHO3Y8AHHS AK  HAYKOGe
nepeobauenus. B minomy nepeobauents TPaKTY€ETbCS K MPOIEC OTpUMaHHs iHGOpMaIlii, 3HaHb
npo MaitbyTHe, TOOTO MPO Te, YOTO IIIe HeMae B AIMCHOCTI, ajieé MOTEHIIHHO MOXe BUHUKHYTH,
IPOSIBUTHCA.

[Tepenbavenns Mmoxe OyTH HAYKOBUM (IIPOTHO3YBAHHS) Ta HEHAYKOBHUM (TIPOPOILITBO):

- Haykose nepedbauenHsi 0a3yeTbCS HA BUABJICHHI 3aKOHOMIPHOCTEH PO3BHUTKY,
CIMPAETHCS HA CTATUCTMYHO JJOCTOBIPHY Ta a/IeKBaTHY 1H(OpMallito, nepeadayae BUKOPUCTAHHS
3ac00i1B JIOTiKH, MATEeMATUKH, IHTYIIIT

- Henaykose nepedbayennsi 0A3YETHCS HAa SCHOBHJIIHHI, PI3HHX CIOCO0aX rajaHHs, a0o
OTpUMYETbCA K OAKpoBeHHA Big bora. CyuacHa Hayka He 3amepedye MOXIIMBOCTI
nepeadayeHHs] OKPEMUMH OCOOUCTOCTSIMA MaiOyTHHOTO HIIIXOM BUKOPUCTAHHS 1X MPHUPOTHOTO
napy. Ha ocHoOBi Takux mepenbaueHb OyaylOThCSl YUCIEHHI MPOPOLTBA, 1[0 MAIOTh MEPEBAKHO
MICTHYHH (Ie10 3aByalIbOBAaHHUI ) XapaKkTep. Xoua IIe He BUKIIOYAE TOTO (PaKTy, Mo mpopoITBa
MOXYTh 30yBaTtucs. OKpiM TOTO, IIMPOKOMY 3arajqy TaKOXX IPOMOHYIOTbCS YHWCICHHI
nependaveHHs, M0 HE MaroTh MiJ co000 OyIb-SKUX (HayKOBUX YU HAANPHUPOIHMX) ITiJICTaB.
HajiuacTime BOHM BUKOPHUCTOBYIOTHCA B XOJ1 MOJITUYHOI OOpPOTHOM, KOJNHM KOKHHM TMONITHUK
Lhepeadadae” TmepemMory CBO€l MPOrpamu, OTrOJIONIYE il €IWHO MOKIIMBOIO, PSATIBHOIO st
kpainu. [Ipuknanis Tomy mig yac BUOPIB 4UMaJo.

Awmepukancekuii ¢inocod [l. benn pospisusie moHATTS mporHo3yBaHHs (forecasting) Ta
npoBimeHHs (prediction). [lpoBimenHs, Ha #Horo AyMmMKy, 3a3BU4ail OpIEHTOBaHI Ha
nepea0avyeHHs] HACTAHHS TEBHUX TOMAIA, HAaNpPUKIAA, NMepead0adeHHs pe3ysbTaTiB BUOOpPIB 4u
pe3yJbTaTiB BIMCHKOBUX KOH(IIIKTIB, MOJIMBOCTI BIAKPHUTTS HOBUX TEXHOJOTIH TOImO. Y
OLTBIIOCTI BUMAAKIB BOHM HE MOXYTh OyTH ¢opMainizoBaHi, TOOTO MiAMOPSAKOBAaHI MEBHUM
npaBuiaM. BoHU € QyHKII€I0 peTeNbHOr0 BHYTPIIIHBOIO 3HAHHS Ta CY/DKEHHS, K1 IOXOISATh 3
TpUBAJIOTO 3HailoMcTBa 3 nmnpoOiemoro. IIporHozyBaHHS K MOXIMBE TaMm, J€ ICHY€
YIOPSIIKOBAHICTh 1 MOBTOPIOBAHICTH SBHIN (IO TPAIUISETHCSA PiAK0), ab0 TaM, Je € yCTalleHi
HanpsIMH PO3BUTKY TMOAIN, CIPSAMOBAHICTh SKUX MOKE€ OYyTH OKpeciieHa 3a JI0IIOMOIOI0
CTaTUCTHYHHUX YAaCOBHX PAIIB UM CPOPMYJIbOBAHA Yy BUIIISAII ICTOPUYHUX TEHACHLIH.

O1xe, npozno3yeannsa HEOOX1THO TPAKTYyBaTH SIK MPOIIEC HAYKOBOTO MepeadadyeHHs 3MIHH
CTaHIiB 00’€KTYy IOCIHIKEHHs YIPOJIOBXK (PIKCOBAHOTO BIAPI3KY Hacy B MailOyTHpoMy. [HIIMMU
CJIOBaMH, 1€ MisJIbHICTB, CIPSMOBaHA Ha PO3pOOKY MPOrHO3iB. TOOTO MPOTHO3 — IIe pe3yIbTar
nporHo3yBanHs. [Iporno3yBanHs nependadae CKiIaaHe MOETHAHHS HAYKOBOTO 3HAHHS 1 JOCBITY
3 IHTYII€.

Ilpozno3 (Bin rper. ,,mpOoyvVmoLS” — ,mepeadadeHHs’”’) TPaKTy€eThCs SIK:

- pe3yJbTaT HAyKOBOTO NepeadavyeHHs 3MiH y PO3BUTKY OyIb-SKHX IPOLECIB y HIIOMY Ta
OKpPEMHUX CKJIaJIOBUX 30KpeMa Ha IiJICTaBl JaHUX MPO HAIMPSMKH, XapaKTep Ta OCOOJUBOCTI X
HOIEPETHHOIO PO3BUTKY;



- CHCTEeMaTHYHa HAayKOBO OOIpyHTOBaHa iH(oOpMAaIs TMpo SKICHI Ta KUIbKICHI
XapaKTePUCTUKH PO3BUTKY 00’ €KTy NMPOrHO3YBaHHS y MEPCIEKTUBI;

- IMOBIpHICHE CYJKEHHS PO HACTAHHS TUX YH 1HIIUX MOiH, SBUILI.

Hayxka, 1o oOIpyHTOBY€ TEOPETHKO-METOJI0JIOTIYHI 3acajyd IMPOrHO3yBaHHS (METaHayKa)
HA3UBAEThCS MpocHOcmuKor. B 3apyOiKHINM HayIll aHAjIOrOM MPOTHOCTUKU € hymyponozis.
@yTypoJIorH po3rIISIAI0Th MAaHOYTHE SK BETHMUMHY, 110 3MIHIOETHCS B 3QJICXKHOCTI BiJl pillleHb,
SKI TPUAMAIOTh JIOAW. |, BiNMOBiTHO, MOKHA BIUTMBATH HAa CBOE Mail0yTHE, MPUHAMArOYM TaKi
pIllIeHHs, O COPSAMYIOTh PO3BUTOK MOIM B OakaHe pycio. Bonu nmepenbauarorh MaiilOyTHE Ha
OCHOBI paIlioHaIbHOI CUCTEMH aHATi3y, METOIB JIOTIKH.

Jlronuna ym rpyna (¢axiBmiB, IO 3aiMalOThCS IMPOTHO3YBaHHAM, IMEHYIOTHCS
npeouKmopom.

[Topsin 3 mporHodyBaHHAM MailOyTHI MoXii MOXHa IJIaHyBaTH, HPOEKTYBaTH,
nporpaMmyBaTH. 3a XapaKTepOM, TICHOTOIO 3B’S3Ky 3 00’€KTOM TPOTHO3 3HAXOAHWTHCS MIiXK
rinore3oro i wianoM. / inomesa - e HAyKOBE Nepe10avYeHHs Ha PiBHI 3arainbHOi Teopii. [imoTe3a
€ OCHOBOIO TPOTHO3Y, ajie¢ BiH YITKIIIe BU3HAYCHWH, TOCTOBIPHIIIMMA, Ma€ SK SKICHI, TaK 1
KUTBKICHI MTapaMeTpHu.

3 TOUYKM 30py 3MICTY YHPABIIHCHKOI MAisTIBHOCTI (MPakTHYHOI peaii3alii HayKoBOi
TISUTBHOCTI ), TPOTHO3YBAHHS € TOTICPEIHIM €TaroM npozpamysantsi (TUTAaHYBaHHS) MTOAAJBIIOTO
PO3BHUTKY 00’€KTIB JAOCTIHKeHHS. Tak, HAMpUKIad, y pe3yiabTaTi MPOTHO3YBaHHS BU3HAYAIOTHCS
MOYKJIMBI BapiaHTH PErioHaJIbHOI'O PO3BUTKY B Mail0yTHBOMY, B paMKax SIKMX OOIPYHTOBYIOTbCS
peaicTHyHi 3aBAaHHS PEriOHAIBHUX MPOTPaM COLiaTbHO-eKOHOMIYHOTO PO3BUTKY. BinMiHHUMHU
pucamMu MPOTHO3Y € TaKl:

® [IPOTHO3 HOCUTH iH(HOPMATUBHUNA XapaKTep;

® [IPOTHO3 HE MICTUTH 00OB’SI3KOBHUX /10 BUKOHAHHS NapaMeTpiB MOKa3HUKIB;

" [POrHO3 HE BKIJIIOYAE MPUUHATTS yNPaBIIHCHKUX PillleHb Ta BiAMOBIIAIBHOCTI 3a
1X 3I1HCHEHHS.

Ha BigMiHy Big mporHO3Y, npoepama (TUTaH) BKIIIOYAE YITKO BH3HAYEHI CTPOKH 1 YMOBH
3nilicCHeHHsT mTependaueHux monid (3axoxiB). ToOTo mporpamMa 3a CBOIM 3MICTOM €
YOPABIIHCBKUM  pIIIEHHSM, IO BKIIOYAa€ YITKO BH3HAYEHI METy, CTPOKH, MEXaHi3M,
MOCITIZIOBHICTH Ta 3aCO0M 3IMCHEHHS 3aXO/liB, CIPSIMOBAHUX Ha PO3B’SI3aHHS NIEBHUX MPOOJIEM.
Bona ¢ikcye moTpebu y pecypcax Ta JpKepenia iX HAIXODKEHHS, €TamM peai3alii,
BIJIMOBIZJAJIBHICTD 332 HEBUKOHAHHS. 3a3BHYail mporpaMa IPyHTYETbCS Ha HaHONTUMAbHIIIOMY
BapiaHTi MporuHo3zy. BoHa € 00OB’A3KOBOIO JUIsi BUKOHAHHS, aje MependadaroThCsl PU3UKH ii
HEBUKOHAHHS BHACIIOK BIUTMBY HemepeadaueHuXx (hakTopis.

BiamoBigHO 110 3MiCTy TTpOrpamMu po3pOOIISTIOTECS npoeKkmu — YIPABIIHCHK] PIICHHS 11010
KOHKPETHHX 3aXOiB, HEOOXITHUX ISl pealtizalii mporpaMu y mijomy a0o ii OKpeMuX acrleKTiB.
Tak, Hanmpukiaja, y BIJNOBIIHOCTI J0 perioHaJbHUX NPOrpaM COLIaIbHO-€KOHOMIYHOT'O
PO3BHUTKY pO3pOOISIFOTHCS KOHKPETHI MPOEKTH ,,KOHCTPYIOBAaHHS TEPHUTOPIi, IO BKIIIOYAIOTH
CYKYITHICTb JII{ JJOKATI3allIHHOTO XapaKTepy.

Mo>kHa BUAUIATY JBA MiIXOIU 10 PO3yMiHHS CYTi reorpadiuHOoro mporHo3yBaHHS:

- eceozpagiune NPocHO3Y8AHH: SIK HAYKOGe hepedbaueHHs 3MiH ceocucmem (NpupooHozo,
eeocpaghiunozo cepedosuwa), BUKIUKAHUX NEPedyCciM BHAUBOM 20CHOOAPCHLKOL  OislbHOCHI
nacenenns (B. CouaBa, T. 3BonkoBa, I1. Illumenko, B. AHo1ko);

- eeozpagiune npocHo3y6anHsa K HAYKOGe nepeddauenHs pO36UMK)Y 3eMHOI NOBepXHi ma
okpemux ii Oinanox (pecionis, nanowagmis) y matioymuvomy (F0. Caymxkin, M. Illapuris,
A.TpodimoB). VYV TakomMy po3yMiHHI reorpadiyHuii NPOTHO3 MOAUIAETHCS Ha (i3UKO-
reorpagiuHuii (MPOrHO3 3MiH NPHUPOJHOTO CEPEIOBUINA), JeMOorpadiyHUi Ta EKOHOMIKO-
reorpagiqHUil POTHO3H.

Exonomixo-zeocpagpiune npocnozyeanns — HayKOBE IepelO0AYEHHS EKOHOMIYHOTO
PO3BUTKY PpETiOHIB Yy MalOyTHbOMY BIAMOBITHO 10 HAasBHUX MPUPOJAHMX Ta IHIIUX YMOB 1
pecypciB, BIUIMBOBOCTI TUX 4M iHIIMX TeHAeHHid. A. Tpodimor ta M. lllapurin, Bu3HaUa0YH



NUISIXA ~ BJOCKOHAJEHHS  ©KOHOMIKO-reorpaiqyHOro  MpOTHO3YBaHHS, 3a3HAYar0Th, IO
»AJCKBATHINIE  BiIOMBa€  JOCHIDKYBAaHHM  O0’€KT  MOHATTS  CYCHIIbHO-2€02PAPIuHO20
NPOCHO3Y6aHHA, SIKE Ma€ 3HAUTH BioOpakeHHS y MaWOyTHIM Ha3Bi BIIMOBITHOTO CIIEIKYPCY.
CTaHOBJICHHSI CYCHUIbHO-T€OTpadiuHOr0 TPOTHO3YBAaHHS — II€ HE JIMIIE TEPMIiHOJIOTIYHA
Tpanchopmallisi, ame W OCHOBHMM IUIAX BJIOCKOHAJCHHS EKOHOMIKO-TeorpadiqHoro
MPOrHO3YBaHHA. BKioUueHHs 10 opOiTH MPOTHO3HUX JOCTIIKEHb BCiX CYCHUIBHUX KOMIIOHEHTIB
(MaTepialnbHUX, COLIAIBHUX, MOMITUYHUX, TYXOBHUX) PO3LIMPIOE YSIBICHHS MPO TEPUTOPiabHI
COITIaTbHO-€KOHOMIYHI CHCTEMH Ta MPOCTOPOBY OPTaHi3allilo XUTTA cycnuibeTtBa”. CycninbHo-
2eozpagpiune npozno3yeanna Ciij pO3TIAIATH K Npoyec HAYKO8020 nepedbadents 3MiH )y 4aci
CMAauie NPocmoposoi opeanizayii 1H00cvbKoi JiIbHOCMI Y pecioHAX.

[Tpouiec mporHo3yBaHHs 0a3y€ThCs HA aHAli31 3aKOHOMIPHOCTEH Ta TEHIEHIIH PO3BUTKY
00’€KTy JOCHIDKEHHS Yy MHHYJIOMY (PETPOCIEKIisl), OIIHII OCOOJUBOCTEH Ta TpoOiieM
CyYacHOTO CTaHy (Z1arHOCTHKA), SIKI € MIACTaBOIO I OOTPYHTYBAHHS MOKIIMBHX TPAaEKTOPIH
Horo po3BUTKY O0’€KTy B MailOyTHbOMY (Tpocmekilisi). BaxxauBuM y 1bOMY BiJIHOIICHHI €
HOHATTS. cmaHy OO €KTY MPOTHO3YBaHHA, MiJ SIKUM PO3YMIE€ThCS JA€iKa CYKYNHICTh HOro
BJIACTUBOCTEH, BiIHECEHA 10 MEBHOTO BiApi3Ky 4yacy. TakuM YWHOM, Ha OCHOBI aHAJi3y CTaHIiB
PO3BHUTKY 00’ €KTY MPOTHO3YBaHHS y MUHYJIOMY Ta Cy4acCHOMY PO3pOOJIEThCS MPOTHO3, L0 JIA€
iH(dopMaliio Tpo Horo craH y MaOyTHbOMY. BiAMOBiIHO 10 IILOTO BXXHBAIOTHCS TEPMIHU -
2UOUHA pempocneKyii, mpeHo ma npocHO3HUL 20PU30HM

Tpeno — 1ie 3aranpHa TEHACHIIS, TPAEKTOPIS PO3BUTKY MPOLIECY.

I'nubuna pempocnekuii (nepiol peTPOCIEKINii) — 1€ YaCOBHH BIJIPI30K B MHUHYJIOMY,
iH(opMallis TPO PO3BUTOK MPOIleCy 3a SIKUK HeoOXigHa a0o JOCTaTHS ISl BUSHAUCHHS TPEHY,
3M1IHICHEHHS TIPOTHO3Y.

Ilpocno3nuii zopuzonm (TIEpioJ] yIEPEHKEHHsI) — 116 YaCOBUH BIPI30K B MalOyTHHOMY,
Ha Mepiof] IKOro po3poOseThCs MIPOTHO3.

3a3Buuail MPOrHO3HI 3HAYCHHS IOKA3HMKIB, IO XapaKTepU3ylOTh MailOyTHi pPO3BUTOK
IPOIIECIB, TMPEICTABISAIOTECS HE Y BUIVISII KOHKPETHOTO YHUCHA (MOUKOBUll NPOcHO3), A SIK
CYKYITHICTb MOJKJIMBHX 3Ha4€Hb 3 IIEBHUM pIBHEM HWMOBIPHOCTI (iHmepsanvHuili NpocHo3).
Jliana3oH MOXXJIMBHX NMPOTHO3HUX 3HA4Y€Hb MOKA3HMKIB PO3BUTKY MPOLECIB B MallOyTHHOMY 3
¢dikcoBaHUM piBHEM HWMOBIpHOCTI (3BHYaiiHO 95%) Ha3UBAETBCA Oo0GipuuM iHmMepPeaIom
npozcHO3Y.

Ilpoenocmuynum @onHom HA3UBAIOTh CYKYIHICTh BiIOMHX YyMOB 1 (PakTopiB, MI0
BIUTMBAIOTh Ha PO3BUTOK IMPOTHO30BAHOTO TIPOIIECY B MAOYTHHOMY.

OCKUTbKM TIPOTHO3W 3aBXKJIM MAaloTh IMOBIPHICHHM XapakTep, HEOOXIIHMMH € iX
bacamoegapianmHicms, AbMEPHAMUBHICb.

Bapiaum npoeno3y - e KOXHHUN 13 MOXIIMBUX CTaHIB MailOyTHHOTO PO3BUTKY IPOILIECIB.
J1J1s1 KO’)KHOTO BapiaHTy MPOTHO3Y BU3HAYAIOTHCS TPU YaCTKOBHX IPOTHO3H:

"  pealicTUYHUHN (TPEHIOBUM, TOYKOBUH, CEPEIHIN ),
"  ONTHMICTUYHHH (MaKCUMAaJIbHUN) Ta
" [ECUMICTUYHHH (MiHIMATbHUI).

3Ha4YeHHS TOKAa3HHWKIB ONTHMICTUYHOTO TPOTHO3Y BIANOBIAAIOTH MaKCUMaJIbHUM
3HAUYCHHSM JIOBIPYOTO IHTEpPBaly, TMECUMICTUYHOTO - MIiHIMAIbHUM, PEATICTUYHOTO -
TPEeHIOBUM. BapiaHTH NpOrHO3y MaroTh BIANOBIAATH MOXJIMBHUM BapiaHTaM HPOTHOCTUYHOTO

dbony.

4. IlpyuHIUNH cycniibHO-TreorpadgiyHoro Nporuo3yBaHHs.

Bynp-sike TpOrHO3yBaHHS SK BHJ HAYKOBOI MisTIBHOCTI OOOB’SI3KOBO CIIMPAETHCS HA
3arajJbHOTIPUMHATI TIpaBUjia, TEBHI BHUXIIHI TOJOXECHHS — MPUHYUNU HNPOcHO3Y8auHs (nart.
principium — T[OYaTOK, OCHOBa). Y (haxoBiif JiTepaTypi MICTUThCA 3HA4YHA KIJIbKICTb
HAMpI3HOMAHITHIIINX TEpeNikiB NPUHUUIIB TeorpadiyHoro (€KOHOMIKO-reorpadiuHoro)
NPOTHO3YBAaHHS, NPHUHIUIIB CYCHUIbHO-TeOorpadiyHUX JOCTIUKEHb, a TaKOoX TNPUHIIUIIIB



JIEpKABHOTO IIPOTHO3YBAHHS COLIAJIbHO-€KOHOMIYHOTO PO3BUTKY. KoOpoTko po3risiHeMo
OCHOBHI 3 HUX.

[lepury po3ropHeHy cHCTEMY MNPHUHIMIIB TeorpadiyHOro MPOTHO3YBAaHHS pPO3pPOOHB
0. Caymkin (1976), Ha sKy 3romoMm chnuparoTbes y cBoix mpausx T.3Bonkosa (1987),
A. Tpodimon 1 M. Ilapwurin (1988).

HagiTh npu nepuoMy o3HaiiOMIICHHI 3 HassBHUMH NepeliKaMy MPUHIUIIIB IPOTrHO3YBaHHS
KUJA€THCS Y Bidi X po3MaiTTs Ta pi3HOIIAHOBICTb. | mpuunHa IbOro BOAYa€ETHCS y TOMY, 11O TYT
NepeMIlIyIOThCSl HAalpi3HOMaHITHINI MPUHIUNH — (idocodChKi, 3aralTbHOHAYKOBI, CYCHUIBHO-
reorpadiuni, crnenudiyHai. ToOTO NPUHIMNK HEOOXITHO BHU3HAYATH Ha KOXXHOMY piBHI
METOAOJIOr1i HayKOBOro mi3HaHHS. ToMy MOXHA BUAUIMTH YOTUPH TPYNU NPHUHLMIIB, L0
BIJIMOBIZIAIOTh METO/IOJIOT1YHUM PiBHSAM CYCHUIbHO-T€OrpadiqHOro NporHo3yBaHHs:

Csimoensiono-ghinocoghcoki npuHyunu npoeHo3y8aHHs;:

- JianeKTu3My, SKUil mnependadae po3risA CYCHUIBCTBA 1 HNPUPOAM Yy iX PO3BUTKY 1
B3a€EMO3B’ SI3KY;

- 00’€KT-cy0’€KTHOI €THOCTI, SIKMHA mependavyae po3risy CyO’€KTy NpPOTHO3yBaHHS SIK
YaCTUHH 00’ €KTY MPOTHO3YBaHHS, Y 1X HEPO3PUBHOMY 3B SI3KY;

- MOJIKOHLENTYAJIbHOCTI, SKUN Tependavyae MOXKJIMBICTD ICHYBaHHS Ta BUKOPUCTAHHS Y
HAYKOBIH JISTIBHOCTI KUIBKOX PI3HMX KOHIENINH, IO TMOSCHIOITh PO3BUTOK 00 €KTY
IPOTHO3YBAHHS;

- pednekcii (camorni3HaHHA), KU Tiependauae HaAyKOBE CaMOIi3HAHHS, aHANI3, BUBUCHHS,
JOCTIPKEHHS TOCB1Ty PO3BUTKY HAyKH, T€HE3UCY 11 METOJOJIOTIYHHIX 1 METOJJUYHUX 3acCa;

- IIHHICHOI Opi€HTAaIlii, SKWi repeadadae 0OOB’S3KOBY OIIHKY HACHIJIKIB MPOTHO3Y 3
ypaxyBaHHIM MOXKJIMBHX HOTO MPOTHOCTUYHKX €(DEKTIB, BIUTMBY Ha CYyCHIJIbHY MOBEIIHKY TOIIIO.

3azanvHonaykoei npuHYuny nPOcHO3Y8AaAHH A

- CHCTEMHOCTI, SIKHH mepembadyae po3rsii 00 €KTy MPOTHO3YBAHHS SIK CHUCTEMH, IO
XapaKTePU3YEThCSl  IIUTICHICTIO,  €MEP/KEHTHICTIO,  CTPYKTYpPHICTIO,  1€papXivHICTIO,
(YHKIL10HATBHICTIO, KEPOBAHICTIO, BIIKPHUTICTIO, €BOIOLIHHICTIO;

- XOJIICTUYHOCTI, KW Tependadae, Mo WieHyBaHHS 00’ €KTY MPOTHO3YBaHHS MPU3BOIAUTH
JI0 YTBOPEHHST HOBUX IUTICHUX 00’ €KTIB JTOCIIIIKEHHS,

- camooprasizauii, Skuil nependavae po3ris] 00’€KTy MPOrHO3yBaHHS K CHUCTEMH, IO
CaMOOPTaHI3yEThCA, IS AKOI XapaKTepHi BIACTUBOCTI HEMIHIKHOCTI, AMHAMIYHOI 1€papXi4HOCTI,
¢iHamizMy, BiIKPUTOCTI, HEPIBHOBAKHOCTI, TUCHITATUBHOCTI, (PpaKTaIbHOCTI;

- €BOJIIOIIMHOCTI (MMOCTYMAILHOCTI), SIKUH Tiepeadadae po3ris 00’ KTy MPOTHO3YBaHHS 3
TOYKH 30py HOr0 MOCTYMajJbHOTO HE3BOPOTHOTO MEpexXoAy Bin OfHiel crafiii a0 iHIIOI, Bix
OJTHOTO ITUKIY — JI0 HACTYITHOTO;

- IOJiiH(POPMATUBHOCTI, AKHA TIepeadadae, Mo 00’ €KT MPOrHO3yBaHHS JOCIHIPKYEThCS Ha
OCHOBI TIOETHAHHS YMOBHO OO ’€KTMBHOi CTaTUCTUYHOI Ta CYO’ €KTHBHOI MEpIENIiiHHOI
iH(hopMmarii;

CycninvHo-eeocpagiuni npunyuny npocHO3y6aHHs;.

- TepUTOpiaNbHOI WITICHOCTI, SKWH mepeadadae, 00 TPYHTYIOUUCh Ha TiACTaBi
JMCKPETHOCTI TEPUTOPIATBHOTO PO3MOALTY JIOACHKOI AISIIBHOCTI, i1 KOHIEHTpalii B OKpeMHUX
,»TOUKax” (sIpax KOHIIEHTpAIlii), MOKHA BUAUTUTH OKPEMi IUISHKH TEPHUTOpii — pETiOHH,
ITICHICTD SIKUX 3yMOBITIOETHCS 3B’ SI3KaMU ,,po-tiepudepis’;

- IPOCTOPOBO-YACOBOI €IHOCTI, SIKUH Mependadae po3ris PETIOHIB 3 TOUKU 30pY 3MiHU iX
CTaHIB, CTaJill pO3BUTKY, TOOTO SIK CYCHUIbHO-IIPOCTOPOBI MPOLIECH;

- TEpPUTOpIaNbHOI 1€pAapXiYHOCTI, SAKHWHA TMependaydae, MO0 y MeKax MaKpopaioHiB
(GOpPMYIOTECS HOBI TEPUTOPIATBLHO IIJTIICHI YTBOPEHHS — ME30PAliOHM, Y MeXaxX ME30paioHIB —
MIKpOpaOHH, Y MEXaxX OCTaHHIX — TOMOPaOHH;

- PpErioHaJbHOTO THIOJOTI3MY, SKUH mepenbadae, IO PEriOHM 13 MOAIOHMMHU
XapaKTePUCTHKAMH MIPOCTOPOBOI OpraHizamii JIOACHKOI AiSUTBHOCTI MOXKYTh OyTH 3rpynoBaHi y
KJIACTEPH, JIs IKUX OOTPYHTOBYIOTHCS CITUIBHI MPOTHO3HI TEHACHITIT 1 CTpaTeTii pO3BUTKY.



Memoouuni npunyunu npo2Ho3y8anHs:

- iCTOpWYHOCTI, SKWH Tependadae, MmO po3poOKa MPOTHO3Y Ma€ TPYHTYyBaTHCS Ha
PETPOCIEKTUBHOMY aHalli31 PO3BUTKY 00’ €KTY MPOTHO3YBaHHS B MUHYJIOMY Ta cydyacHoMmy. [l
[[FOTO BHM3HAUYAIOTHCA CTajil (eTamu, XBHJI) PO3BUTKY, CydacHi MpoOJIeMH Ta OCOOIHMBOCTI
¢GyHKIIOHYBaHHS 00’€KTYy MPOTHO3YBaHHA, a IHEpUiWHI TeHIEHLIl (B Mekax OfHiei crasii)
IPOJIOBXXYIOTHCSI HA MaiiOyTHE;

- IIUTBOBOI CIIPSIMOBAHOCTI, SIKHM Tiependadae OOIpyHTYBaHHS IJISAX1B JOCATHEHHS TIEBHOTO
CTaHy 00’€KTy MPOTHO3yBaHHS Yy MalOyTHbOMY (KIHIIEBOi MeTH, OakaHOi MOTEHIIHHOT (hopmMu,
aTpaKkTopa);

- BapiaHTHOCTI, KWW Tependadae HASBHICTD MHOXHHUA MOXJIMBUX IUISXiB PO3BUTKY
00’€KTy TTPOTrHO3yBaHHS B MalOyTHROMY 3aJICKHO BiJ TIOE€HAHHS BIUIMBY PI3HUX YMHHHKIB (32
yMOBH  30€peKeHHsT TEHIEHIIH, 3 ypaxyBaHHSIM BIUIUBY YIOPAaBIIHCHKUX  pIIICHb,
camoopranizauii). IlepenOavaeTbcst BU3HAUEHHS, SK MIHIMYyM, TPbOX BapiaHTIB PO3BUTKY —
HaiIMOBIPHIIIOTO, IECUMICTHYHOTO Ta ONMTUMICTHYHOTO;

- aHAJIOTiH, AKUH Tependadae MOXKIMBICTh BpaxyBaHHS B)KE MPOUICHOTO NUIAXY (TPEHIIB
PO3BUTKY) OJHHUX 00’ €KTIB JOCHIIKEHHS AJIsl IPOrHO3YBaHHSA MalOyTHHOTO 1HIIMX, IO MAaOTh
no1i0H1 BUXI1/IHI XapaKTePUCTHUKH;

- BHYTPILIHBOI HECYNEpPEUSIMBOCTI, KU Nependavae y3roJKEHHS OKPEMHUX CKJIaJ0BUX
(4acTKOBHX MPOTHO31B) B MEXaX 1HTETPATBHOTO MPOTHO3Y PO3BUTKY 00’ €KTY JOCIIHKCHHS.

3anumanna Ona camoKOHmMpPOJ0:
1. HasBiTh OCHOBHI IIEpPEIYMOBH “NMPOTrHOCTUYHOTO Oymy” 1960-70-x pp.
XTO 3 BYCHUX 3aKJIaJTH OCHOBH CYCHIUIBHO-T€0TrpadiuHOro MpOrHo3yBaHHs?
3. Po3kpwmiiTe YOTHPUPIBHEBHI XapaKTep METOAOJIOTIYHOI 6a3u CycHiIbHO-TreorpadiqHoro
IPOTHO3YBaHHS.
4. Slki HaykoBi Kateropii € 0a30BUMHU B CYCNUIbHO-TeOrpadiuHOMY MPOTHO3YBaHHI?
Ilo 7nexuTh B  OCHOBI  BU3HAUEHHS  NPUHIMINB  CYCHUIBHO-TeorpagiqHoro
IPOrHO3YBAaHHA?

e



Tema 3: CYCHHIVIBHO-ITPOCTPOBI ITPOIECH SIK OB’€EKT PEI'TOHAJIBHOI'O
IMPOI'HO3YBAHHA

1. IIoHATTS NPO CYCHiJILHO-IIPOCTPOBI NMPOIECH, iX KIacHpikalris.
2. YHHHHKH PO3BHUTKY CYCHIJILHO-IIPOCTPOBHUX MPOIIECIB.

3. 3aK0HOMIpPHOCTI PO3BHTKY CYCHiJILHO-IPOCTPOBHUX HNPOIIECIB.
4. TMIIH PO3BHTKY CYCHIJILHO-IPOCTPOBHX NPOILECIiB.

3anuTaHHs JJIS CAMOKOHTPOJIIO.

1. IloHATTS PO CyCNMiIbHO-NIPOCTPOBI MpoOLecH, iX Kiacupikamis.

Crnoyatky y HaykKoBUH o0OIr yBIHIIOB TepMiH ,reorpadiuHuil mpouec”, 3roaomM —
,»€KOHOMIiKO-TeorpadiuHuii mporuec”, HHMHI BCe OUIBIIOrO MOIMIMPEHHS HAOyBa€ TOHSATTA
,»CycHinbpHO-Treorpadigaoro nporecy”’. Ilepiri BU3HaAYSHHS €KOHOMIKO-TeorpadigHOro mpouecy
smiicieHo  B. A6pamoBum, B. CeBacthsnoBuM, C. MoxHaduykoMm. 3MiCT ,,CyCHUIBHO-
reorpagiuHux npoueciB” BucBiTieHui y mpausgx M. Ilicryna ta O. TonuieBa, TepuTOpiaIbHUX
nporeciB — O. [1la6mis, couianbHo-reorpadiuaux npouecis — JI. Hemers.

B 3aranpHOMI0COGCHEKOMY PO3YMIiHHI TiJ npoyecom (BiX JIaT. processus — MpoCcyBaHHS
BIIEpE/) PO3YMIETHCS MOCTIOBHA 3MiHA CTaHIB, CTaaiil y PO3BUTKY Oyap-dyoro. ToOTO 3aBxau
MPUCYTHIN YacoBuil GpakTop.

Haromomyroun Ha TOMy, IO CYCHUIBHO-IIPOCTOPOBUI MPOLEC PO3IIISAIAETHCS JIHILIE 5K
THOCEOJIOTIYHUI 00’ €KT MPOTHO3YBaHHS, JIMIIE SIK TEOPETUYHA KOHCTPYKIIiS, MOXKHA JaTH TaKe
y3arajpHIOIOue BH3HaueHHA. CycninbHo-npocmoposuii npoyec — 1€ 3MiHa y dYaci CTaHiB
MIPOCTOPOBOI OpTaHi3alii JIOACHKOI AISNTBHOCTI y PETiOHaX, IO BiIOYBA€ThCS YHACTIAOK BIUIUBY
nepeayMOB, YIPABIIHCHKHUX PIlIEHh Ta cCaMOOpPraHi3allii i XapakTepu3y€eThCsl 3aKOHOMIPHOCTSMU
CTaIiHOCTI, HUKIIYHOCTI, TETEPOXPOHHOT KOCBOIIOMIMHOCTI Ta KOMIUIEKCHOCTI.

3 MeTor cucTteMaru3allii Beiei CyKyImHOCTI cycmiibHO-Teorpadiuyaux mporeciB E. Amae
po3pobuB kinacudikaiiifHy cxeMmy 3a MPUHIMIIOM ,,IPOIlECH — pPe3yJbTaTH MpOLECiB —
aHTHUIIpOLIeCH’, YJOCKOHAJICHUI BapiaHT sikoi HanexuTb M. [licTyny.

VYCI0 CyKYyNHICTh CyCHUTBHO-TIPOCTOPOBHX IPOIECIB MOKHA 00’€THATH Yy TPH TPYNU —
0a3nCHI, OCHOBHI Ta IHTErPAJIbHI.

basucHi mpotiecu — 11e mepeMilieHHs] Ta JIOKalli3allis, CyKylHa Jist SKuX (popMye OCHOBHI
IpOIIECH:



"  TepuTopiaTbHE KOHIICHTPYBaHHS (a) — TMpOLeC BHUIEPEKYIOUOro 301TbIIEeHHS
IHTEHCUBHOCTI TI€BHOTO BUAY JIOJCHKOI MISJIBHOCTI M IX CYKYHDHOCTI, @ TakKOX CyMyTHiX
COLIIAJIbHO-€KOHOMIYHUX SBMIL (HAaNpuUKIaJ, COLIaIbHUX HErapas/iiB) Ha OAHIM AUIAHII
TEpUTOpPIi TMOPIBHSAHO 3 I1HIIMMH, PE3yJIbTATOM SKOTrO € (OpMyBaHHS sApa KOHIICHTpAIi Ta
nepudepii;

*  mpocropoBa nudysis (06) — mpouec TepUTOPIaTbHOrO MOLIMPEHHS TEBHOTO BUIY
JOJICHKOT AISUTBHOCTI YM 1X CYKYIHOCTI, @ TaKOX CYMyTHIX COLIAJIbHO-€KOHOMIYHUX SIBUII BiJI
OJTHOTO siJIpa KOHIIEHTpAIlil 0 1HIINX, 1 1ajl — 10 nepudepii;

"  pailoHOYTBOPEHHA (B) — IMpOLIEC BUHUKHEHHs (YHKI[IOHATLHUX B3a€MO3B’S3KIB MiXK
AapoM Ta mnepudepiero, pe3yJIbTaTOM SKOTO € YTBOPEHHS HOBHX peErioHiB, (popMyBaHHS
OTIOPHOTO KapKacy JIOJICHKOI ISNIBHOCTI Y PET10HaX;

"  TEepUTOpiIbHE arjioMepyBaHHS (T) — MPOIEC TEPUTOPIATHHOTO PO3IIMPEHHS sIpa
KOHIIEHTpaLlli MEeBHOT0 BUAY JIOACHKOI MISJIBHOCTI YM IX CYKYIHOCTI, Pe3yJbTaTOM SIKOTO €
dbopMyBaHHS TOCTIOJAPCHKUX, MICBKHX Ta 1H. arloMepartii.

CykymHa [ OCHOBHHX TIPOLIECiB (OpPMYy€ IHTErpasbHi CYCHIBHO-IIPOCTOPOBI MPOIIECH —
PeCiOHAbHULL PO3BUMOK, PECIOHANIbHY CIMACHAYII0 Ma pe2ioHalbH) 0e2cpadayito, TOOTO MPOIECH
SKICHOI 3MIHH CTaHiB MPOCTOPOBOI OpraHizailii JTH0CHKOI AISIIFHOCTI Y perioHax.



CYCITIUVIBHO-TEOT'PA®IYHI MPOLECHU
(00’€KTH POTHO3YBAHHS)

[lepemimmenns Jlokamnizaris

TepuropianbHe Paiiono- Tepuropianbue IIpocTopoBa
KOHIICHTPYBaHHS YTBOPEHHS arJioMepyBaHHS TuQy3is
Perionanbuunit PerionansHa PerionanbHa
PO3BHTOK cTar”aris Jerpaais

[Tpu uboMy 3MICT perioHaybHOI Aerpaaalii po3yMie€ThCsl HE Y CTPYKTYPHOMY KOHTEKCTI, a
y (yHKIIIOHATEHOMY, TOOTO Yepe3 BHHUKHEHHS NIENPECHBHHUX TEPUTOPiH, MirpamiifHuil BiATIK
HaceJIeHHs, O00€3TI0HEHHSI MiCIeBOCTe Tomio. SKmo (yHKIiOHAIBHO-TEPUTOPIaIbHI 3MIHU
pETriOHIB MarOTh NO3UTUBHUI XapakTep, HAEThCS MPO PO3BUTOK, SKIIO HEraTUBHUM — Mpo
perioHanbHy Jerpajaliio, y pasi 5k BiACYTHOCTI SKICHUX 3MiH MPOTATOM TPHUBAJIOIO Yacy — Mpo
perioHansHy crarHamito. IIpore iHKOMM g0 3MiCTy KaTeropii ,,periOHaNbHUN PO3BUTOK’
BKJIFOYAIOTH 1 PET10HATILHY JACTPaJaIliio Ta CTarHaIlio.

[Tporiecu perioHanbHOTO PO3BUTKY MOKHA JAWU(EPEHIIIOBaTH 1 3a BHJIAMH JIIOJCHKOI
JISUTBHOCTI — TPOLECH PETiOHAJBHOTO MPUPOJAOKOPUCTYBAaHHS, perioOHajbHI JemMorpadidsi
IPOIIECH, PETIOHATIBHE PO3CENICHHS HACENICHHS, eKOHOMIKO-IIPOCTOPOBI, COLIATBHO-IIPOCTOPOBI
IpOLIECH.

JuHamika CycCHibHO-IPOCTOPOBUX MPOIECIB MOKE MaTH KUIBKICHHMM 1 SKICHHI BHpa3.
SIKicHy CTOpOHY BioOpa)kae MOHATTS PO3BUTOK (Jerpajallisi, cTarHaiis), KibKiCHY — 3pOCTaHHS
Ta 3pyIICHHS.

3pocmanns 03HaYa€ OIHOCHPSIMOBAHE KUIbKICHE 301IBIICHHS I1HTEHCHBHOCTI TIEBHUX
napameTpiB, L0 XapaKTepH3YyIOTh PO3BUTOK perioHiB. Hampukiazn, 3poCTaHHS YHCENIBHOCTI
HACEJICHHS, 3pOCTAaHHs KOHILIEHTpAIlil MPOMHUCIOBOIO BUPOOHHUIITBA, COLIAIbHUX HErapasiiB 4u
JIOXOJIIB HaceJIeHHs. Y pa3i KUIbKICHOTO 3MEHIICHHSI IHTEHCUBHOCTI MapaMeTpiB PEriOHAIBHOTO
PO3BHUTKY BXKHMBAIOTh TEPMIH CHaJaHHs. 3pOCTaHHs (CIIalaHHs) 3aBXKI1u 0OMekeHe y Jaci (To0To
ICHYIOTh ,,M€X1 3pOCTaHHs’), a HOro TPAEKTOPisl MOPIBHIHO JIETKO 11EHTU(IKYETBCS Y MEXax
OKpeMoi cTajiii perioHaTbHOTO PO3BUTKY.

Y pasi TepuropiagbHOro (IMPOCTOPOBOTO) 3POCTAHHS KOPUCTYIOTHCS  TEPMIHOM
TepuTOplajibHe 3pylleHHs. Tepumopianbne 3pywienns — 1€ OJHOCIPSIMOBaHa 3MiHa
TEPUTOPIANILHUX PO3MIpIB (3a3BHUail PO3MIUPEHHS) Ta KOH(Irypamii 00’€KTy IOCTiIKEHHS
(perioHy, ariomepariii, gapa KOHIIEHTpAILIi1).

Ha BigMiHy BiJ 3pOCTaHHS Ta 3pYIICHHS, PO3BUTOK — I 0AaraTOBHMIpHHIA MPOIEC 3MiHH
pErioHIB, IO BKJIIOYAE 3POCTAHHS OJHHUX MapaMeTpiB 1 3SMEHIICHHS 1HIIHNX, a TAKOX CYKYITHICTh
PI3HOMaHITHUX TEPUTOPIaTbHUX 3PYIICHb. TPAEKTOPII0 PO3BUTKY OAHO3HAYHO 1/1eHTU(IKYBaTH



BaXKO. 3a3BWYail BU3HAYAIOTH JIMIIE TPAEKTOPIi 3pOCTaHHS (CrajaHHsI) OKPEMHUX IapaMeTpiB
PO3BHTKY.

2. YUHHUKH PO3BUTKY CYCHUIbHO-MIPOCTOPOBHUX MPOLIECIB.

PO3BUTOK KOXHOTO KOHKPETHOTO CYCHUIBHO-IIPOCTOPOBOTO TPOLECY, y TOMY YHCII i
PEriOHATBHOTO PO3BUTKY, 3yMOBIIIOETHCS BIUIMBOM XapaKTEPHOIO JIMIIE JUIsl HbOrO Habopy
YUHHUKIB. 1[I YNHHUKN MOXYTh BUCTYHATH K CIPHUITINBI, HEUTPaIbHI YM MPOTUAII0Yi, a00 5K
HA/UTMIIKOBI YM JIIMITYIOWi, a iX CyKymHa Ais 3a0e3neuye mepexil MpOCTOPOBOi OpraHizamii
JIIOJICHKOT TISTTBHOCTI y perioHax 3 OJTHOTO CTaHy JI0 1HIIOTO.

[Ipu npoMy cnmig 3a3HauuTH, 10 YHHHUKKA po3BUTKY CITI TicHO B3aeMoroB’s3aHi MiX
c00010, CKJIaal0Th MEBHY ILUIICHY CHCTEMY. [X BHOKPEMJICHHS € JIMILIE TEBHOK aOCTPaKIi€lo,
ajyie BOHA BUCTYIIa€ HEOOXiTHUM €JIEMEHTOM HayKOBOTO aHAII3Yy.

TpaauniiHO HAaWAOCKOHAJIIII CHCTEMH YMHHHKIB Yy CyCHibHIN Teorpadii po3pobieni
CTOCOBHO PallOHOYTBOPEHHS Ta PO3MILLEHHS IPOAYKTUBHUX CHJI.

Buninstore Tpu rpynu yuHHUKIB po3BUTKY CITI:

- IEPEYMOBH;

- YIPaBIIIHCHKI YHHHUKY;

- YUHHUKYU caMOOpraHizaiii.

YNHHUKHU PETTOHAJIBHOI'O PO3BUTKY

Iepeaymosu

daxkropu YMmoBu
pecypcHi pakropu Paxkropu Mmicus
- IPUPOJIHI PECYpCH - CyCHUIbHO-Teorpadiune - mpupoIHi yMOBU

- TPYIIOBI pecypcu MTOJIO>KEHHS - eKOHOMIYH1 YMOBHU
- (pinaHCOBi pecypcu - QpyHKIIIOHATEHA - coliagbHO-
- TEXHOJIOTTYH1 CYMICHICTb KYJIbTYpHI YMOBH
pecypcu - TIOJTITUKO-TIPAaBOBI YMOBH
VYrpaBniHChKI . . YuHHUKN
YUHHUKHU caMooprasizarii

» Ilepedymosu pezionanvrozo po3eumky. 3a3BU4aii MepeyMOBH PO3BUTKY PO3TIIAIAIOTH
K CYKYNHICTb yMOB 1 dakropiB. Karteropis ymosu xapaktepusye 30BHIIIHI UYWHHUKU
PErioHaJIbHOTO PO3BHUTKY, TOOTO NEBHE 30BHILIHE cepenoBuile. Daxmopu — 1€ BHYTPILIHI
JUKepena, BHYTPIIIHI YMHHUKH PETIOHAIBHOTO PO3BUTKY. BOHM BH3HAUYAIOTHCS CAMOIO CYTHICTIO
MIPOIIECIB PEriOHATIBHOTO PO3BUTKY. BomHodac (akTopu pO3BUTKY HE MOXKHA 3MIIIyBaTH 3
OCHOBHMMH CTPYKTYPHMMH ejleMeHTaMHu periony. CyKynHicTh ycix nepeaymoB po3Butky CITI
CKJIaJal0Th NOMeHYianl po36umkKy, BUKOPUCTAHHS SKOTO BXKE 3aJIC)KHUTh BiJ YIPaBIiHCHKUX
pILIEHb.



3 TOYKH 30py CyCHiIbHO-reorpadiqHOro MporHo3yBaHHA nepeayMoBu po3BUTKYy CITI
MO>KHa 00’ €/IHATH Y TaKi TPH FPYIU:

"  pecypcHi (akTopH, MO0 TOB’s3aHi i3 piBHEM 3a0€3MEYCHOCTI MPOLECy IKepeliaMu
PO3BHUTKY — pecypcamu (IPUPOJHUMHU, TPYIOBUMHU, (PIHAHCOBUMH, TEXHOJIOTTUHUMH);

= (dbakTOpu MiCI, 10 MOB’3aH1 13 BUTITHICTIO CYCHIIBHO-TEOrpadiqHOTO MOJIOKEHHS,
3 0JHOTO OOKY, Ta iCHyBaHHSM e(eKTiB B3aeMOJii — ariioMepaniiHoro, KapkacHoro e(exTis, 3
IHIIIOTO;

"  YMOBHM PO3BUTKY, TOOTO 3O0BHIIIHE CEpPEJOBHILE — MNPUPOAHE (KIIMATHYHI,
oporpadivnai, reoMopdoJIOTiUHI Ta 1H. YMOBH), EKOHOMIYHE (TepemyciM pPHHKOBI YMOBH,
IHBECTUIIINHUI KJIIMAT TOIIO), COI[aNbHO-KYJIbTypHE (COLianbHi, €THO-PEeNiriiHi KOH(IIKTH,
JYXOBHA KYJIbTYpa HAaceJCHHs, MEHTaJIbHI OCOOIUBOCTI TOILO), MOJITHKO-NIPABOBE (MOMITUYHA
CUTYallisl, ICHyl04a HOPMaTHBHO-IIpaBoBa 0a3a) TOILO.

» ¥Ynpaenincoki uwunnuku. Jlanexo He 3aBXIAM HAsBHICTh CIPUATIMBUX IIEPEIyMOB
3a0e3neuye e(peKTUBHUN perioHaNbHUN PO3BUTOK. | HaBHmaku, B yMOBax OOMEXKEHOCTI TaKUX
NepeayMOB MOXYTh JIOCATATHCS TO3MTWBHI SKICHI 3MiHM. 3a3BHYail 1€ 3aJCKUTh BiX
YIPaBIIHCHKUX YHHHHUKIB, TOOTO 34aTHOCTI KEPIBHHUKIB BIAMOBIIHUX paHTIB 3a0e3MnedyBaTH
OPURHATTA ONTUMAIbHUX PIIIEHb IIOAO CTpAaTeriii perioHaJIbHOrO PO3BUTKY. PO3pi3HAIOTH TpU
OCHOBHHX THITH CTPATETiil PO3BUTKY PETiOHIB:

- PECYpCHO-CHpOBMHHA CTpaTeris, 0[O0 IMepeadavae Opie€HTAIll0 Ha MaKCHMAaJlbHE
BUKOPUCTAHHS BHYTPIIIHIX, TMepeayciM TpUPOAHUX (MIHEpaIbHO-CHPOBUHHHX), PECypcCiB
PETiOHANIBHOTO PO3BUTKY;

- IHHOBAI[IITHO-1HBECTHUIlIfHA CTpaTeris, MO Mepeadadae OpIEHTAIIID Ha 3alydeHHs
nepeayciM TEeXHOJOTIYHMX Ta (DIHAHCOBUX pECypciB, BpaxyBaHHS EKOHOMIYHHX YyMOB
pEeriOHAIBHOTO PO3BHUTKY;

- 3MilIaHa CTpareris, fKa TMependayae TrapMOHiMHE MO€JHAHHSA BUKOPUCTAHHS
pecypcHux (pakTopis i pakTOpiB MicLs 3 ypaxXyBaHHIM CHEIH(IKH YMOB PO3BHUTKY.

ParionanbHICTh TPUAHATTS YIPABIIHCHKHUX PIlIEHb Yy MEPITY Yepry 3aJIeKHUTh BiJl JOCBITY
Ta 1HPOPMOBAHOCTI KEPIBHUKIB. TOMY 3 ypaxyBaHHSIM TaKOTO Cy0’ €KTUBHOT'O YMHHHUKA MO>KHA
BECTH MOBY JIHIIE TPO CyOONTHMAIBHICTh YIPABIIHCHKUX pIillIeHb MIOJ0 BHOOpY cTpaTerii
PErioHaTILHOTO PO3BUTKY.

[Toka3HUKOM, IO MOXKE IEBHOIO MiIpOI0 BiIOOPAa3HTH TaKUH acmeKT, 3 TOYKH 30pY
CyCHiibHO-TeoTpaiuHOr0 MPOTHO3YBaHHSA, € KoedilieHT reorpadiuyHoi parioHAIBHOCTI
OPUMHATTSA YIPaBIIHCHKUX pillieHb. BiH Jae MOXIHUBICTh OLIHUTH Y PETPOCHEKTHUBI
arperoBaHuii piBeHb PAIliOHANBHOCTI MPUUHATTS PIllleHb MO0 JIOKaJi3allii By3J0BUX 00’ €KTiB
Ta JIHIAHUX MEPEXK.

» Yunnuku camoopzanizayii. lopsa 13 BIUIMBOM YIPaBIIHCHKHX YHHHHKIB PO3BHTOK
CI'TI xapakTepu3y€eThCsl BHYTPIIIHBOIO CIPSIMOBAHICTIO /0 MEBHOIO aTPakTOpa — MOTEHLIHHOT
¢dopmu. Takoro MOTEHIIWHOK (HOPMOIO MPOCTOPOBOT OpraHizallii JHOACHKOI JIsULTBHOCTI MOXE
BHUCTYIIATH, HAINPUKIIAJ, CTaH PETiOHATBHOI KOMIUJIEKCHOCTI UM BIJIMOBIIHICTh TEPUTOPIAIBHOI
CTPYKTYPH PETIOHY MOAENI mecTUKyTHUKIB Kpucraniepa.

Habip mnoreHuiitnux ¢opM po3BUTKY HAHPI3HOMAHITHIIIMX MPOLECIB MPH IOMY
BUSBIISIETHCS MOAIOHNM. Tak, Hanmpukiaa TeputopiaabHa Gopma Komipok benapa y ¢iswmii (4) €
MoaiOHOI0 70 MIECTHKYTHUKIB y MOJETl HEeHTpadbHuUX Micb Kpucramnepa (b); mporecu
NepeMilleHHs 1 TePUTOPiaIbHOT KOHIIEHTpaIlil THYMHOK kyka Dendroctonus micans nmoaiOHi 0
nporieciB AuQy3ii Ta TepUTOPiaTbHOT KOHIEHTpAIIi] COIiaIbHIX Herapas/iB TOIIO.



A
[Tpuknanom oOrpyHTyBaHHs moTeHIiHHOT hopmu po3BuTky CI'TI y cycminpHil reorpadii

Moske OyTH ,,onsipu3oBanuii Janamadt”’ b. Poqomana:

1 — weHTpu MicT, 2 - MIBHIKICHI JOpOrH; 3 — KHUTJIOBI KBapTajlu 3 IOCTIHHUM HACENeHHSM Ta 00pOOHOT
POMHUCIIOBICTIO, HEUIKIITMBOO [UTS HOBKIUUISE, 4 — CUTBChKE TOCIIOAPCTBO BHCOKOI Ta CEPEAHBOI IHTEHCHBHOCTI, 5
— 3aMIChKi TPHUPOAHI TAapKW s BIANOYMHKY Ta TYpPH3MY, EKCTEHCHBHE CUIBCBKE TOCIONapcTBO (IPHPOIHI
CIHOXKaTi, MMacoBMIIA, arpo peKpeariiiHi yriaast), 6 — NpupoIHi 3aMOBIIHUKY, 7 — peKpeariiiHi moceseHHs (nayn,
TypOa3u, OyAMHKH BIAMOYMHKY) Ta TYPUCTUYHI MAPIIPYTH, IO X 3’€IHYIOTh

VYHacnigok Aii CyKyIMHOCTI YMHHHUKIB PETbHUI PO3BUTOK PETIOHIB MOYKE BIIXUIISTUCS BiJ
ONTHUMAJIBLHOI TPAEKTOPIi, & y MEBHI MOMEHTH MEPEXOAUTH 10 CTaHy HEpiBHOBAaru. Y Mexax
OKpeMOi CTaJlii 3a paxyHOK iHEepIIii Ta camMoopraHi3ailii BIUIMB HaBiTh CyTT€BUX YHHHHUKIB MOXKE
BUSIBUTHCS HE3HAYHMM. BomHouac y cTaHi, OJIM3bKOMY 10 HEPiBHOBA)XHOTO, TOOTO y paioHi
ToukHM OidypKallii, HaBMaKy, 3HAYHUM MOXKE BUSBUTHCS BIUIMB HEICTOTHUX Ha TEPIIHHA MOTJISI
YMHHUKIB, HaBiThb BUNAAKOBUX (akTopiB. ToMy y TakoMy pa3li Ba)JIMBY poOJb BiJirpae
MOETHAHHS YMPABIIHCHKUX UYWHHUKIB Ta YWHHHUKIB CaMOOpraHizailii, KOJIM 3a paxyHOK
IPOJYMAHUX YIPABIIHCHKUX DIMIEHh PETIOHAIBHUHA PO3BHTOK MOXE OYTH CHIpPSMOBAaHWN Ha
OakaHy TPAEKTOPIIO.

Tak, sickpaBUM MPHUKJIAOM TaKOTO MOEJHAHHS € CTaH HEPIBHOBArM aHTUYHHX MicT I 'perii
B YMOBax HeCTayi MpPOAOBOJLCTBA. KepiBHUKM pI3HUX MICT NPUHMAaIM pi3HI YNPaBIiHCHKI
pITICHHSI, K1 BU3HAYMIIM iX JTOJIF0. Y OUTBIIOCTI MicT OyJI0 YXBaJCHO CTaHIAPTHE PIllICHHS MPO
CTBOPEHHS KOJIOHIM Ha HOBHUX 3eMJIsiX. Y Crnapti Oyj10 0OpaHO CTpaTeriio BiIBOIOBAHHS 3eMENb Y
iHmmx mict y ['penii, mo BuMarano BiAMOBIAHUX 3MiH B yKJIa/i JKUTTS MICIIEBUX MEIIKAHIIB.
Hapemri, B A¢dinax Oysio yxBajieHO pillIEHHsS MPO PO3IIUPEHHS TOPrOBHX BiAHOCHH 3 1HIIUMH



kpainamu. CaMme Take yrpaBiIiHChKe pilleHHs 3a0e3neurio nepexia AdiH Ha HAHONTUMAITBHIIITY
3 TOYKH 30pY KHUTTEIISUTLHOCTI HACEICHHS TPAEKTOPII0 PO3BUTKY

JUis  yHaoyHEHHs  BIUIMBY YHMHHUKIB ~ CaMOOpraHizamii  MOXHAa  CKOPHCTaTHCS
OiypxkarmiifHOIO JiarpaMoro, Ha SKili 300pakKaeTbCs 3alEKHICTh OJHIE]T 3 BEIMYHH, IO
XapaKTEepU3ye PE3yJIbTATHBHICTh PETIOHATLHOTO PO3BUTKY, BiJ MapaMeTpy YyMNpaBIiHHS (SIKUM
Moxke OyTu ¢aktop yacy). PosrmsHemo mpukian OidypkamiiiHoi giarpamu, 1o BimoOpaxkae
PO3BHUTOK BYT1IbHO-METAyprifHOTO PETiOHY:

tO t1 tz t

A — KITIOYOBHI TapaMeTp PO3BHTKY, t — gac, t;, t, — Touku Oidypkarii, CyiIbHi JiHIT — CTIHKI TPa€KTOPii pO3BUTKY,
ITyHKTAPOM — HECTIiHKi

SIK KJTIOYOBHMM MapaMmeTp, IO XapaKTepHU3y€e pPe3yJbTaTHBHICTH PO3BUTKY perioHy (A),
MO>KHa B3SITH, HANpPUKIAJ, PIBEHb >KUTTS HACEJICHHs, a00 MOKAa3HMUK JO0XOJIB HAaCEJICHHS. Y
MOMEHT 4acy fy Oyi0 MPUHHATO PIIICHHS PO MOYAaTOK BUIOOYTKY BYTL/UIA y TIEBHOMY PETiOHI.
Yepes neskuit yac i3 3MiHOI0 €KOHOMIYHOT'O CEpPEIOBUIIA PETiOH MEePEHIIOB y CTaH HEpiBHOBATH,
KOJIN HEOOXiJTHO OyJI0 yXBaJIOBaTH PIIIEHHs 11010 HOBOi cTparerii Horo po3BUTKY (y MOMEHT
qacy ¢;). BepxHs TpaekTopis pO3BUTKY BIAINOBifa€e pIiICHHIO MPO OyAiBHULTBO METATypriiHUX
Ta MamMHOOYIIBHUX TIANPUEMCTB Yy perioHi Ta #Horo TpaHchopmarii y BYTUIBHO-
METaNypriiHuil Ta MamuHOOYAIBHHM perioH. BoHo 3a0esnedye mnonanbiinii eheKTUBHUN
perioHaIbHUI PO3BUTOK (AK HACHIZOK, 3pOCTaHHS N00poOyTy HaceneHHs). HuxHS TpaekTopis
BIZIMOBIZIa€ PIMICHHIO TPO 30€pek)EeHHS PECYPCHO-CUPOBUHHOI CTpaTerii pO3BUTKY pETioHy. Y
3B’SI3KY 13 BUUEPIAHHSIM PECypPCiB BYTULIA, 3 OJHOTO OOKY, a00 3MEHIIIEHHSIM IOMUTY Ha BYTULISA
YHACHIIOK 3MIHM KOH IOHKTYpHM Ha PHHKY EHEpProHOCiiB (30KpeMa, 3pOCTaHHs IONHUTYy Ha
Ha(Ty), 3 IHIIOrO, PETiIOH Yepe3 NEBHUI Yac MEPEeXOUTh Y CTaH 3aHemnany, TOOTO BiqOyBaeTbCs
perioHanbpHa Jerpaallisi, JOXOAN HaCeICHHS 3MEHITYIOThCSI.

Ime yepe3 meBHUIt yac 3HOBY B yMOBax HEPIBHOBAKHOCTI BHHHUKAE TpodjemMa BHOOPY
MOJaJbIOI CTpaTerii po3BUTKY (HAacTymHa To4ka Oidypkarii £;). BepxHs TpaekTopist po3BUTKY
BIIMIOBIZ]a€ PIIICHHIO PO 3aKPUTTS HEPEHTAOETbHUX BYTUIBHUX IIAXT, MOAEPHI3AIlil0 YaCTHHU
TI0YMX METATyprifHuX Ta MAaIIMHOOYMIBHHX MiANPHEMCTB, a TaKOX BIPOBA/KEHHS HOBUX
BHCOKOTEXHOJIOTIYHMX Traiy3ed cremiamzaiii perioHy. HwkHS TpaekTopis — cTpaTeris Ha
JepKaBHE CyOCHIyBaHHS BYTUIBHOI Ta METaIypriiiHoi mpomucioBocTi. Haciiaku Takux pilieHb
€ aHAJIOTIYHUMH TOTIEPETHIM.

VY ToMy pasi, KO y paiioHi TOYOK OidypKarmii KapIuHaIbHI PIICHHS HE MPUHMAIOTHCS
B3arajii, perioHAIbHUI PO3BUTOK 3aJHMIIAETHCS HEPIBHOBAKHUM 1 HACTIIKHA HOro mepeadadynTu
npo0JieMaTUYHO, X04Ya OJAHHMM 13 IMOBIPHUX BapiaHTIB MOXYTb OyTH Pi3HOMAaHITHI TE€XHOTEHHI
KaTacTpo(u 4u colianbHi MOTPSICIHHS.



EdexTuBHUM 3ac000M IHTETPAIBHOI OIIHKM YHHHHUKIB PETIOHATBHOTO PO3BUTKY MOXKE
BUSIBUTHCS BU3HAYCHHSI CHHTETHYHUX 1HAUKATOPIB — PIBHIB COIIaIbHO-€KOHOMIYHOTO PO3BUTKY
perioHiB, perioHansHOi Oe3neku. J{Jist 3a1iCHEHHS] TaKOi CHHTETUYHOI OILIHKYM BILTUBY YWHHUKIB
PErioHabHOTO PO3BUTKY IMPOIOHYETHCS BECTH MOBY PO PEHMUH206I OUIHKU PeiOHATbHO20
po3eéumkKy. 3a3BUYail BUKOPUCTOBYIOTHCSI CTATUCTUYHI PEHTHHIOBI OIIHKU PEriOHAILHOTO
PO3BUTKY, IO MEpea0avYaroTh BU3HAYCHHS PIGHI8 COYIATbHO-EKOHOMIYHO20 PO36UMKY DeliOHI8
KpaiHM Ha OCHOBI anpiopHO OOPaHOI CYKYMHOCTI CTAaTUCTHYHHMX TMOKA3HUKIB. YC1 METOJMKHU iX
BU3HAUYEHHS € TOMIOHUMH 1 TPYHTYIOTbCS Ha OOpaxyHKY CyMapHUX I1HICKCIB BIIXWUJICHb BiJl
CepeIHBOICP)KABHUX 3HAYCHD MIEBHUX HAOOPIB MOKA3HUKIB.

[HII0F0 CTOPOHOO BU3HAYEHHS PiBHSA MPOOJIEMHOCTI PETIOHIB € MepleniliiiHa pedTHHroBa
OIIHKAa PEriOHAJIbHOTO PO3BUTKY, IO Mae 0a3yBaTHUCA Ha OIHII YYTTEBOTO CIPUHHATTS
MICHIEBUMHU JKUTENISAMU Ta IHIOUMHU 3alliKaBIeHMMH oco0aMu TepeBar 1 HEIOJIKiB
KHUTTEAISTIBHOCT] Y BIAMOBIIHUX perioHax. [HTerpyrounM NporHo3HUM 1HIUKATOPOM MOXKE OyTH
piBEHb MepUEenIiiiHOl (Y4yTTEBOI) COLIAJIbHO-EKOHOMIYHOI NPUBAOIMBOCTI PErioHIB, IO
BU3HAYAETHCS LUISIXOM ONUTyBaHHS. OrocepeKOBaHUM 1HAWKATOPOM MOKE CIyTryBaTu
CIIBBIIHOIIICHHS TOMUTY 1 MPOMO3HULIii Ha PETIOHATILHUX PHUHKAX HEPYyXOMOCTI, BApTICTh OAHOTO
KBaJ[paTHOTO METPY KHUTIOBUX, BUPOOHNUMX Ta O(piCHUX MPUMILICHb.

PiBeHb CTIMKOCTI TEHACHIINH PO3BUTKY CYCHUIBHO-IPOCTOPOBUX MPOIECIB y PpErioHi y
MaliOyTHROMY 3HAYHOIO MIPOI0 BH3HAYAETHCSA PIBHEM PETIOHAIBHOI O€3MEKH Ha Cy4acHOMY
etami. ToMy mIe OJHMM CHHTETUYHHM I1HAMKATOPOM BIUIMBY UYWHHHUKIB Ha pETiOHAIbHUN
PO3BUTOK € piGeHb peciOHANbHOI COYIANbHO-eKOHOMIuHOI Oe3nexku. PerioHanbHa COIIabHO-
€KOHOMIYHa Oe31eKa po3yMieThCs SIK TOCTiiHA (pi3uuHa Ta €eKOHOMIYHA OCTYITHICTh JOCTaTHBOI
KUIBKOCTI HEOOXITHUX PEeCcypciB Ta BIAMOBITHUX YMOB ISl 3a0€3MEUCHHS HAJICKHOTO PIBHS
KUTTETISUTPHOCTI HAcelleHHs B perioHax. J[ns BU3HAa4YeHHs pIBHIB pErioHANbHOI Oe3meKu
BU3HAYAIOTh Pi3HI IPYIH 3arpo3 Ta BIAMOBIAHI CTATUCTUYHI 1HAUKATOPHU: PECYPCHI, EKOHOMIYHI,
€KOJIOT1YHI, COIIaJIbHI.

3. 3aKOHOMIpPHOCTi PO3BUTKY CyCHIJILHO-NPOCTPOBUX MPOLECIB.

HalinoBuime 1 HairmuOiie CcyTh PO3BUTKY CYCHUIBHO-IPOCTOPOBUX  MPOIIECIB
PO3KpPHBAIOTH BiAMOBI/IHI 3aKOHU 1 3aKOHOMIPHOCTi. PO3yMiHHS 3aKOHIB 3MIHIOBAJIOCS i3 4acOM:
BiJl TPaKTyBaHHS 3aKOHIB SIK (paTymy, 110 BU3HAYAE JOJIO JIFOJWHU, Yepe3 iX MO Ha MOpaNbHI
3aKOHM (MOpaJIbHI IMIIEpPATHBU) Ta 3aKOHW MPUPOAX (HE3MIHHI 3B’S3KM MIDK SBUIIAMHU
MaTepiaJbHOTO CBITY, IO MOXYTh OyTH BHpa)KeHI MaTeMaTHYHUMH (opmynamu) 1o ix
PO3YMIHHS SIK 3arajlbHUX, HEOOXIJHMX, CTAaOUIPHUX, BHYTPIIIHIX, ICTOTHHUX BIJHOIIEHb MiX
€JIEMEHTAMHU CHCTEMHU, 110 3yMOBJIOIOTH ii Mepexi/ 3 OTHOTO CTaHy 10 HACTYITHOTO.

SAx 3a3znauae O. [1la6umiid, ,,k0)KHa HayKa, SKIIO BOHA CIPaBl € TaKOI, MA€ CBOI 3aKOHU 1
3akoHOMIpHOCTI. OCKUIBKM cycmiibHa Treorpadis BUBYAaE MEPeNyCIM T'€ONpPOCTOPOBY
(TepuTopiaNbHy) OpraHi3aulil0 CyCHiJIbCTBa YM HOT0 CKJIAJO0BHX YaCTHH, TO il 3aKOHM — L
3aKOHM wi€i opranizamii”. Bogaouac, 3a cioBamu O. TomuieBa, reorpadiyHa Hayka y IiIOMY
nepebyBae y cCUTyarlii, KO, 3 OJHOTr0 OOKy, HasBHUHA BEIWYE3HHH (PAKTOJOTIYHHI MaTepial
PI3HOMAHITHUX CIIOCTEPEKEHb, 10 MICTATh JOCTATHIO KUIBKICTh BCTAHOBIEHUX (1 Macy Iie He
OCMUCIJIEHUX) TEHJICHIIIH 1 3aKOHOMIPHOCTEH, 3 APYroro — Imie BKpail HeAOCTaTHRO chopMOBaHUIA
TEOPETUYHHUI 0a3uc OUTBIIOCTI reorpadiuHuX JUCHUILTIH, CTA0KO MiAKPITUICEHUH BiIMOBIIHUMHU
HayKOBHMH 3aKOHAMHU.

VY BITUM3HSAHIA Hayll HE ICHY€ OJHOCTaWHOCTI y TMOTIJSAaX Ha 3MICT CYCHUIbHO-
reorpagiunux 3akoHiB. OpHa 3 mepmmMx crnpod OOIpyHTYBaTH CHUCTEMY EKOHOMIKO-
reorpagiuanx 3akoHiB Hanexuth M. [lamamapuyky, M. Ilicryny ta O. labniro (1980). ¥V
MOTAJIBIIIOMY POOMIIHCS CIIPOOU BJIOCKOHAJIEHHS CHCTEMH CYCHUIbHO-reorpadiuHuX 3aKOHIB Ta
3akoHoMipHOcTel M. [TictyHoMm (1994, 1996), O. llabniem (1990, 2001), O. TomuieBum (2005).

CycninpHo-reorpadiddi 3aKOHM Ta 3aKOHOMIPHOCTI 3a CBOIM 3MICTOM BiJ0OpakaroTh
JOMIHYIOUl TEHJICHIII1, 0 BH3HAYAIOTh HAIPSIMH 3MiH T'€OIPOCTOPOBOI OpraHi3arii JIFOJIChKOi



nismeHOCTI. [IpoTe 11e He 03Havae abCONMOTHOT BiJICYTHOCTI BIIXHWJICHD, BUTIAAKOBOCTEH, SIKI HE
BIJIMOBIIal0Th TAaKUM 3aKOHaM 1 3aKOHOMIPHOCTAM. BoOHM BimoOpakaioTh JHILIE PEryJspHY
6araTopa3oBy MpPOCTOPOBY Ta 4YacOBY IOBTOPIOBAaHICTh NEBHHX TEHJAEHIIH, a HE CyBOpO
JNETEPMIHYIOTh PO3BUTOK.

Boanouac BapTo 3a3HaunTH, 1m0, Ha 1yMKy @. [lledepa, nonoBHeHHS 3aK0HIB MOpdoorii
(CTpYKTYpH) 3aKOHaMH, IKi PO3KPHUBAIOThH IMPOLIECH, € O3HAKOIO 3pUIOCTI Hayku. ToMy cripoOu
OOIPYHTYBaHHS 3aKOHOMIPHOCTEH pETIOHAIBHOTO PO3BHUTKY SIK CYCHUIBHO-IIPOCTOPOBOIO
npoIecy MOXKHa TPAKTYBaTH SIK BHIIUH pPIBEHb TEOPETUYHOTO OCMHCICHHS B CYCHUIbHI
reorpadii. Sk 3aznauae C. MoxHavyK, 3HaHHS 3aKOHOMIPHOCTEH CTPYKTYpH, (DYHKI[IOHYBaHHS 1
PO3BUTKY €KOHOMIKO-TeorpadiuHuX cHCTeM € HeoOXITHOI0 YMOBOIO TMepexody Mo iX
POTHO3YBaHHS.

3 TOYKH 30py CYCHUIBHO-T€OTpadiuHOro MpPOTHO3YBAHHS, HAHICTOTHIIIMMH, HAa HAIIY
IyMKY, € TakKl 3aKOHOMIPHOCTI PETiOHaJbHOTO PO3BUTKY, SK IHUKIIYHICTh, CTaJIAHICTD,
KOMILJIEKCHICTh Ta F€TEePOXPOHHA KOEBOIIOLIMHICTb.

» Huxniunicms — 1ie TOCTifiHA, HENEpEepBHA MMOBTOPIOBAHICTH 3MIHH TIEBHOTO HAOOPY
cTajii, ¢a3 perioHaJbHOTO PO3BUTKY. 3a3BHUYail HACTHCA TPO 3MIHM THITY ,,peTiOHATBLHUN
pPO3BUTOK — Jerpagauisa’, ,TepUTOpialbHE  3pPOCTaHHA — CHAJAHHS , ,,TepUTOpiaJIbHE
KOHLIEHTPYBaHHI — Au]y3id”, ,,TepuTOpiajbHa MONApHU3AIlisl — PIBHOMIPHICTH PO3MILICHHS
JIIOJICHKOT MisIIBHOCTI” TOLIO.

[uTaHHS TUKITIYHOCTI €KOHOMIYHOTO PO3BHUTKY JOCHIKYIOThCS mmie 3 Kinmg XIX cT. Tak,
ykpaincekuit Buenuii M. Tyran-bapanoscbkuii (1894) 3poOuB BUCHOBOK, IO MEPEUIKOA0I0 AJIs
0e3mepepBHOr0 KyMYJSTUBHOIO PO3BUTKY BHUPOOHHMIITBA € HE CTUIBKM 30BHIIIHI (akTOpH,
CKIJTBKM BHYTPIIIHI BJIACTUBOCTI EKOHOMIYHOI CHUCTEMH, SIKi BH3HAUYAIOTHCS IHKJIIYHOIO
3aKOHOMIPHICTIO BIATBOPEHHS OCHOBHOIO KamiTany. BmimB TexHONOTIYHMX 1 (hIHAHCOBHX
dakTopiB Ha 3MiHY CTajii miaioMy Ta Jempecii po3kpuB Ha movatky XX CT. aBCTPIMCHKUI
puennit U. Illymmerep. Y 1920-x pp. H. KonnpateeB oOIpyHTYBaB dacoBi HapaMeTpu
[UKTIYHIX KOJHMBAaHb €KOHOMIKH, BHJIUTMBIIM y MEXax IMKIY Bl XBHWJII — MiJBHIIYIOUYy Ta
3HIKYIOUy. BiH BUABHB Taky crenudiky €KOHOMIYHOTO PO3BHUTKY, KOJH MPOTATOM OCTaHHIX
JECATHPIY Mepe]l XBUJICIO MiAHOMY JOBIOro IUKIY CIIOCTEPIraeThes aKTHBI3ALliS TEXHOIOTIYHUX
IHHOBAIlif, a TOYAaTOK MiAHOMY 30ira€rbcs 3 iX MAacOBMM 3aCTOCYBaHHSAM. TOMY OCHOBHUM
Ha/0aHHAM BYEHOTO, 3 TOYKM 30py IMPOTHO3YBaHHS, € JOBEIEHHS BHYTPIIIHBOTO XapaKTepy
[UKJIIYHOCTI PO3BUTKY, NIepe10adyBaHOCT1 XBWJIb MIHOMY Ta CTIady.

3a TpPUBANICTIO BUAUIAIOTH KiTbKa HAWMOMIMPEHININX EKOHOMIYHHUX IUKIIB (IIMKITIB
JIIJIOBOT aKTUBHOCTI):

" Ty)Ke KOPOTKI CEe30HHI IUKJIN (HATPUKIIAI, 3UMA-JITO);

= goportki nukiau Kiruina-Kpyma tpusanictio 3-5 pokis;

" cepeaHi (TOProBO-MPOMHUCIIOBI, KJIACHYHI, 1HBECTUIINHHI) nukin JKyrimapa TpUBaiCTIO
7-11 pokiB ta OyniBenbHi ukiH (nukiu Kysuers) tpuBanictio 17-18 pokis;

* JI0Bri IUKIM (BEUKi LUKIM KOH IoHKTypu KoHmpathesa) Tpupanictio 50-60 pokis. Ix
MarepiaJbHOI OCHOBOIO € CTPOKHM CTBOPEHHS 1 J1€3aTHOCTI 3acO0iB BHUPOOHUIITBA
TPUBAJIOTO KOPUCTYBaHHS (3aBOJH, MMOPTH, 3AMI3HUII, eJIeKTpocTaHIii Tomo). [TouaTtok
yeproBo Benukoro nukiay H.KoHapareeB ycmimno mepen0auuB - BiH MOYaBCS MICHS
Bemukoi nmenpecii 1929-33 pp. BignoBigHo 10 Takoro migxony i3 cepeauau 90-x pp.
MMOBUHEH OYB PO3IMOYATHCh YEPTOBHM IHUKJI €KOHOMIYHOTO 3pOCTaHHS (ITiJIBHIIYIOYa
XBUJISA).

VY mioMy CycHiIbHO-IIPOCTOPOBI MPOIECH TAaKOXK XapaKTepU3yIOThCS IUKIIYHICTIO
PO3BHUTKY 1 TICHO TOB’Si3aHi SIK i3 3arajlIbHUMH LUKJIAMH KOH IOHKTYPH, TaK 1 creru(iaHuME
nuKiIaMu  (IHBECTHUIIHHUMH, JeMorpadiuammu Ta 1iH.). [lmoc eHeproBUpoOHWYI ITUKIN
H.Konocoscbkoro, pecypcni nukiau [.Komapa, “Benuki reorpagiuni muknu” FO.Caymikina.

» Cmaditinicmps — 1ie TIOCTyNajdbHA 3MiHA CTaHIB MPOCTOPOBOI OpraHi3allii JIFOJICHKOI
ISUTBHOCTI.



VY nuHamini TpoleciB 3a3BHYail BUAULIIOTH CTamii MigiioMy, piBHOBaru Ta Jaempecii
(kpu3m), ab0 3a IHIIUM KPHUTEPIEM — 3apOJKCHHs, CTAHOBIEHHS ((popMyBaHHS), PO3KBITY
(3pimocrti), crarHanii (crabimizanii), 3aHenany, 3HUKHEHHs (200 BiApoKeHHs, TpaHchopMmailii).
Oxpemi mapaMeTpu PO3BUTKY IPOLECIB MOXYTh XapaKTEPHU3yBAaTHUCS 3MIHOIO TaKWUX CTaii:
IIBUJIKE 3POCTaHHs, MOBUIbHE 3pOCTaHHs, BIIHOCHA CTAOUTHHICTh, OBIIPHE CHAJaHHS, IIBUIKE
CHaJlaHHS.

CraniiHICTh PEriOHANBHOTO PO3BUTKY TICHO IMOB’A3aHA 13 3MIHOIO CTajildl CyCHIIBHOTO
MOCTYITy, PO3BUTKY LUBLTI3aIlii, €THOTEHE3Y, NeMOrpadiYHOTO PO3BHUTKY, €BOJIOLII CBITOBOTO
roCHoJapcTBa.

Knacuynoro (y po3yMmiHHI ii TpPUBaJOro BHUMYIIEHOIO YW CBIJIOMOTO IaHyBaHHSA Y
CBITOIJISAI BITYM3HSAHUX TeorpadiB) € JiHiHO-cTaaiiiHa hopMalliiiHa MOJIeb PO3BUTKY JIFOJICTBA
(K. Mapkc), 3rigHO K01 BiZOyBaeThCsl OCTIIOBHA 3MiHA MEPBUHHOI, a00 apxaiuyHoi (00’ e€qHYyE
MEePBICHOOOIIMHHUN Ta a31iMChKHUI CITIOCOOM BUPOOHUIITBA), BTOPUHHOI (0a3y€ThCsl HA IPUBATHIN
BJIACHOCTI 1 BKJIIOUae paOCTBO, KPIMALTBO Ta KamiTami3M) Ta KOMYHICTUYHOI (popmarriii, abo y
MO (DIKOBAaHOMY BUTJISII: IEPBICHOOOIIMHHA, paOOBIAaCHUIIbKA, ()eo1anbHa, KAMiTaliCTUYHA Ta
KOMYHICTHYHA COIIaJTbHO-€KOHOMIUHI (hopmartii, BUAIIEH] 32 cT0cOO0M BHPOOHHIITBA.

VY 3apyOixHI{ Haylll 3HAYHOTO MOIIMPEHHS HaOyJa Teopis 1HIYCTPIaIbHOTO CYCIUIBCTBA
(B. Poctoy, P. Apon, JI. bemn), sixka po3risaae comialbHO-eKOHOMIYHUI POrpec K mepexia Bif
TPaJULIMHOTO (arpapHoro) 10 MPOMHCIOBOTO (IHAYCTPiadbHOTO) CycIiibeTBa. [IpH 1iboMy mpH
nepexoii /0 €KOHOMIYHOTO TMiJHECeHHS Oyab-fika KpaiHa (perioH) MpOXOIUTh Taki CTasii:
TpaAuIliiiHe CYCHUIBCTBO; BU3pIBaHHS MEPEAYMOB [IJII PHBKA, PUBOK JI0 CaAMOMIATPUMYIOYOTO
3pOCTaHHA; TMEepexiJ A0 TEXHOJOTIYHOi 3pijocTi Ta epa macoBoro crnoxwuBaHHs (B. Poctoy).
O. Toddnep y mocTymi cycriabCTBa BUAUISE TPU XBUIII — MEPILY (CYCHITBCTBO arpapHOro TUITY ),
npyry (iHAyCTpiadbHE CYCIIBCTBO) Ta TPETIO (CYNEPiHAYCTpiadbHE CYCIIIBCTBO).

A.JIx. ToitnO1 Bu3HA4YMB (pa3u pO3BUTKY IMBLIIZAIHN (,,BUKIMK’ cepeOBHUINA (TeHEpallis
UBLTi3allii), 3pocTaHHs, HAAJIOM, pO3Maja LMBiMi3amii, i1 BiApoMKeHHS (HETpuBaie) Ta
IIEPETBOPEHHS, TPOJOBKEHHs po3nany), a JI. [ymineoB — (asu eTHOreHesy: nacioHapHuii
NOMTOBX (HAPO/HKEHHSI €THOCY), AMHAMIYHUN TimiioM (TIpUXoBaHa Ta sBHA (a3u 3pOCTaHHS),
aKMaTUYHA (HAJJTUIIOK TAcCiOHAPHOCTI B €THOCI, TEPETPIB CHUCTEMH), HAJJIOM €THOCY, 1HEepIi

,»30JI0Ta OCiHBb~ eTHOCYy), oOcKyparlii (amaTisi, MaCUBHICTh, BIJICYTHICTh BHUCOKHUX ifealliB) Ta
MeMopianbHa (azu:
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Craniiinum € 1 aemorpadiunuii po3BuTok. [lepmia crajis XapakTepu3yeTbCsi BUCOKMMHU
3HAYCHHSMHU KOE(QIIiEHTIB HAPOPKYBAaHOCTI Ta CMEPTHOCTi, TOBUIBHUM 3pOCTaHHIM
YHCEIBHOCTI HAaceJIeHHs (KOJMBAaHHS PIBHIB MPUPOMAHOTO BIATBOPEHHS HACENICHHs TOB’s3aHi i3
nepiolaMu HecTadl MPOJAOBOJILCTBA, BITHAMU, TOMIMPEHHAM emiaemMiil Tomo). Ha apyrii cramii
ICTOTHO 3HMXKY€ETHCS PIBEHb CMEPTHOCTI, MOBLTLHO — PIBEHb HAPOKYBAHOCTI, BOAHOYAC TPUBAE
3pOCTaHHs YHCENTbHOCTI HaceneHHs. Ha Tpetiit crazmii cmocrepiraerbcsi crabinmizaiis piBHS
CMEpTHOCTI HacelleHHs (TIpY MOPIBHSHO HU3BKUX HOTO 3HAUEHHSX) Ta JESKE 3HWKCHHS PiBHS
HApO/KYBAaHOCTI (BUKJIMKAHE PO3BUTKOM ypOaHi3arlii, MABUIICHHSIM PIBHS KUTTS HACEJICHHS,
AKTUBHIIIUM 3aJIy4CHHSIM OKIHOK JO TPOMAJCHKOIO JKHUTTA 1 TOCIOAAPCHKOI iSIBHOCTI,
IUTaHYBAaHHSM HapOJKyBAaHOCTI TOILO), 3pPOCTAHHS YMCEIILHOCTI HACEICHHS TPUBAE (3a paXyHOK
30UIBIIEHHST YacTKU OcCi0 miTopomHoro BiKy). HapemTi, Ha d4eTBepTiii cramii BinOyBaeThCS
3HIDKCHHSI Ta CTa0imi3alisl piBHIB HAPOIKYBAaHOCTI Ta CMEPTHOCTI, CTaOLmi3allis YHCEIBHOCTI
HaceJeHHsA (JesiKke CKOPOUYEHHsS YHCENbHOCTI HACEJNEHHS BUKIMKAHE IMEPEBUILEHHIM PpiBHSA
CMEpTHOCTI HaJ| piIBHEM HAPOJPKYBAHOCTI 32 paXyHOK 30UIbIICHHS YaCTKU 0C10 CTapIINX BIKOBUX

rpy1).
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Ha JIBilf OCi: CyHIBHOIO JIIHIEI0 — KOe(IieHT HapOHKYyBaHOCT1, MyHKTHPHOIO — KOe(iLliEHT CMEPTHOCTI, Ha TIpaBii
0Ci — YHCETbHICTh HACEICHHS

Jns cycninpHO-TeorpadiyHUX JOCTIIHKEHb PETIOHATBHOTO PO3BUTKY aHaTI3 CTaIidHOCTI
HEe € HOBUM. Bapto 3ragatu crafii rocrogapcskoro ocBoeHHs H. Komocosckoro (1970), cranii
perionanpHOro po3BUTKY JIk. @pigmana (1966), 4 cramii: perioHAILHOTO PO3BHUTKY:
HE3JICKHHUX JIOKAJTHHUX LEHTPIB; €JMHOTO CHIIBHOTO HAIliOHAJIILHOTO IIEHTPY; CHIBHOTO HEHTPY
1 CHJIBHHX CYOIIEHTpPiB; YTBOPEHHS CHCTEM (PYHKI[IOHAIHHO B3a€EMOIIOB’S3aHUX MICT, CTafii
npocTopoBoi eBodrorii ypOanizamii J[k. Jxu60ca (1963, 5 cranaiit/ha3: mpocTOpoBOi €BOMIOIIT
ypOaHizamii: BiZIHOCHO PIBHOMIpPHE pPO3CENEHHS 13 JOMIHYBaHHSIM CUIbCHKHUX KOMIIOHEHTIB;
BUHUKHEHHS ,,TOYKOBUX~ (OpPM BHCOKOI KOHIIEHTpAIlii MICPKOTO HACEJCHHS;, PO3BUTOK
arJioMepoBaHUX (OpM PpO3CENCHHS; TEepPUTOpiaibHE PO3IIMPEHHS arJioMepoBaHuX (hopm;
JICKOHLIEHTpallisl HaceJeHHs), cTafii eBoiromii KoHpiryparii TpancnoptHux Mepex C. Tapxosa
(1989) ta in.

VY3aranpHIOIOYH BUILEHABEIEH] MiX0AU 10 iAeHTUdIKAIT cTadiid, MOKHA 3aIpPOIIOHYBaTH
BUJUICHHSI TAKUX CMaodill peioHanbHO20 PO3GUMKY 5K CYCNIIbHO-NPOCHOPOBO20 NPOYEC):
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"  cTazais pIiBHOMIPHOTO po3MimeHHs JokanbHux saep (1), xomm BigOyBaeThCs
(GopMyBaHHSI OKPEMHUX OIIOPHHUX EJIEMEHTIB TEPUTOPIaIbHOI CTPYKTYPH, a PETIOH SIBIISIE COOOIO
CHUCTeMYy NPHUOIM3HO PIBHO3HAYHMX JIOKAIBHUX SAA€p KOHIEHTpaLii JIOACHKOT AISTBHOCTI 13
30HaMH iX BIUTMBY, TOOTO piBEHb MPOCTOPOBOI MOISPHU3AIIi] PETIOHY € HU3BKHM;

=  craxis MoHosAepHOi moJspusamii teputopii (II), xomm BimOyBaeThcsi (opMyBaHHS
OTIOPHOTO KapKacy TepUTOpil pEerioHy, a sApO KOHIEHTpAIii JIOACHKOI MisIIBHOCTI 13
HAMCIIPUATIMBIIINM MOEIHAHHSAM YHHHUKIB BKJIFOYA€ JI0 CBOET Chepy BIUIMBY PEIUTY TEPHUTOPII,
piBeHb TPOCTPOBOI MOJSApHU3alii PErioHy 3HAYHO 3pocTae (PO3BHHEHE SAPO — BiACTala
nepudepis);

*  craxgis nomisaepHoi momnsipusanii Teputopii (III), xomu B okpemux nepudepiiiHux
YacTUHAX PErioHy (hopMyrOTbCcs BHYTPIpErioHaNbHI siApa KOHIEHTpamii JI0ACHKOI AisIBHOCTI,
BHACIIIZIOK YOr0  MOHOIIGHTPUYHA  TepUTOpiaibHa  CTPYKTypa TpaHchopMmyeTbes Y
MOJTIIICHTPUYHY, B1IOYBa€ThCA MACTOMYJIAIIS MUKSIICPHUX TMPOCTOPIB, a PIBEHb IPOCTOPOBOI
NOJIApHU3aLii PEerioHy JIemo 3MEHIIY€ThCS;

*  crajis piBHOMipHOro BHKOpHcTaHHsS Tepuropii (IV), xomu crmodaTky BigOyBaeThCs
TEpUTOpiaJIbHE PO3MIMPEHHS sAep KOHICHTpamii JIIOJACHKOI AisTBHOCTI  (TepUTOpiajibHE
arJIoMepyBaHHs), a 3T0J0OM HaWOIIBIIIOT0 PO3BUTKY OTPHUMYE MDKsAAEpHa (MiKarjioMmepalliiHa)
nepudepist, 0 CYMPOBOKYETHCS MEBHOIO CTarHALIEI0 CAMUX SJEp, MPOCTOPOBA MOJSPU3ALLIS
perioHy 3HUXKYEThCSI.

3miHa cranid i popMyBaHHS BIAMOBIAHUX NPOCTOPOBUX CTPYKTYpP € MPOSBOM IIPOLECY
MIPOCTOPOBOI caMOOpTaHi3allii.

3MICT CYCHIIBHO-NIPOCTOPOBUX TPOLECIB, IO BiAOYBarOTbCAd Ha KOXHIA CTamii, Ta
HOCIIOBHICT 1X 3MiHM, 3pO3yMmislo, € ineamizamieto. PeanpHa i CyKyHMHOCTI YHMHHHKIB
(0COOIMBO YIIPABITIHCHKUX) MOXKE ICTOTHO CIIOTBOPIOBATH CHTYAIIIIO, ,,BIIXMIATH PETIOHU BiJ
HaHONTUMAJIBHIIINX TPAEKTOPIH IX PO3BUTKY B HAIIPSIMKY aTPaKTOPIB.

Boanoyac yHacnmimok BOpPOBa/PKEHHS 1HHOBallid (iHHOBAllil Yy J[JaHOMY BHIIAJKy
po3yMieTbcst HE SIK Oylb-sfIKe HOBOBBEACHHS, a SK MPHUHIIUIIOBA, KapJWHAJIbHA HOBITHICTH B
opraHizamii JIFOJICHKOI MiSUTBHOCTI) JaHWM HaOip cTajiii MOXKe IHMKIIYHO TOBTOPIOBATHCH. Y



TaKOMy pasl Ticias dYeTBEepToi cTamii y 3B’A3KYy 13 PO3BUTKOM TPUHIIMIIOBO HOBHUX a0o
IHHOBAIlITHO MOIM(DIKOBAHUX BHUAIB JIOJACHKOI ISJIBHOCTI 13 KOMIUIEKCO(DOPMYIOUUMU
BJIACTUBOCTSIMH, 3HOBY YTBOPIOETHCSA SIIPO KOHIEHTpAIii, sIKE MiAMOPIIKOBY€E PEIITY TEPUTOPIi,
nepeTBOprooYM i1 Ha mepudepiro. | mgami cTamii MOBTOPIOIOTHCS Y BIAMOBIIHOCTI 10 TOTO, SIK
MOIIUPIOIOTHCS IHHOBAIIIT Bif sipa 10 mepudepii.

Sk y3araJibHEHHs, BapTO 3a3HAYMTH, IO BAXIUBE METOJOJOTIYHE 3HAYEHHS Mae
PO3YMIHHS TOTO, III0 €KCTPANOIIOBATH BUSBJICHI TeHCHII{ PO3BUTKY PEriOHIB MPAaBOMIPHO JIMIIIE
y MeXax OKpeMoi CTajlii, KOJU PO3BUTOK MPOIIECIB MA€ BIACTUBOCTI IHEPIIIHHOCTI. 32 HAsIBHOCTI
O3HaK, M0 XapaKTepU3YIOTh MOXJIHMBICTh TEPEXOAy A0 HOBOi cTamii (Touku Oidypkarrii),
eKCTPANoJALlisl € HEMOXJIHMBOIW. Y JaHOMY BHUMAJAKy 3AIHCHIOIOTBCS JIMILIE EKCIEpTHI
nepeadavyeHHs 3arajJbHOT MOJIENi PerioHaJIbHOTO PO3BUTKY, a HE KOHKPETHUX HOTO MapaMeTpiB.

» I'emepoxponna Koesonwuyiiinicmy — 1€ PI3HOYACOBICTh PO3BHUTKY CKJIAIOBHX
CYCIHIIBHO-TIPOCTOPOBUX TMPOLIECIB, SKI HAKIAAAIOUUCh, POPMYIOTh €IUHHI OaraTOBUMIpHHUIA,
ajie OJJHOCIPSIMOBAHUIN TPOLIEC PETiOHATBHOTO PO3BUTKY, 110 Nepeadayae HasiBHICTD CIUIBHOTO
TEMITY €BOJIIOII] OKPEMHX YaCTHH.

Tak, Hampukiam, pi3HOCIPSAMOBaHI TPOIECH TEPUTOPIATLHOTO KOHIICHTPYBAaHHS Ta
npoctopoi nudysii, o0 MarTh BIACHI TEMMH 3MiHU Yy 4aci, MOXYTh 3a0e3leuyBaTH Mepexil
perioHy 10 HOBOI cTafil momigaepHoi moisipusanii TepuTopii. AG0 PO3BUTOK PErioHIB HUKYOTO
TAaKCOHOMIYHOTO piBHS, M0 MAalOTh NPUHIUIIOBO pi3HY crenudiky Ta TEeMIH TUHAMIKH
(mepudepiiini, HamiBnepudepiitHi Ta  BHYTpISAEpHI  pallOHU) pPa3oM  3YMOBIIIOIOTH
OJIHOCTIPSIMOBAHY €BOJIIOIII0 PETI0OHY BUIIIOTO TAKCOHOMIUHOTO PiBHSL.

OpHa cTopoHa IIi€l 3aKOHOMIPHOCTI — T€TEPOXPOHHICTh, TOOTO PI3HOYACOBICTH PO3BUTKY
CKJIaJIOBHX IPOIECIB PETIOHATBHOTO PO3BUTKY. AJie yCi MPOIECH, PO3BUBAIOYNCH, HA TEPIIHNA
HOIJIAT, 3 PI3HUMHU TEMIIaMH, 3HAXOAATHCS IIPOTE y TICHOMY B3a€MO3B’s13Ky. Tak, 3MIHU B OJTHUX
mpolecax, uepe3 IMEeBHUN MPOMDKOK Yacy BioOpakaroThCsl Ha 3MiHI IHIIMX, 1 HaBMaKU.
[IpomikkH Yacy, IPOTIrOM SIKUX TMPOSBISIIOTHCA TaKi B3a€MOBIUIMBHU, HA3WBAIOTHCS YaCOBUMHU
naramu. ToMy Ba)KIMBHM HayKOBHM 3aBJaHHSM MPOTHOCTUYHOTO JOCIIKCHHS € BUSBICHHS Ta
BPAaxXyBaHHS IIMX YAaCOBHUX JIariB.

Jpyra cTopoHa 3aKOHOMIPHOCTI — KOEBOMIOLiHICTh. KoeBoroI1isl mpu 1IbOMY PO3YMI€ThCS
SIK HasBHICTb CHUIBHOI TPA€KTOPii PO3BUTKY, CHIJIBHOTO TEMILY €BOJIOLII OKPEMHUX MiJACUCTEM Y
Mexax cucremMu. llimcucreMu TpH  1bOMY 3a3BHYail  PO3TINAIOTBCS  SK  TakKi, IO
caMoOpraHi3yrThcs. Tak, perioHaJpHUN PO3BUTOK Iepeadadae CIHITBHICTh TEMITIB €BOJFOITT
IPOCTOPOBOI Oprasizamii JIIOJACHKOI IiSIBHOCTI Ta MPUPOJHOIO cepefoBuIla perioHiB. OTxe,
IPOTHO3YBAHHS JIMIIE OKPEMOI CKJIaZ0BOI PErioHaIbHOIO PO3BUTKY — IMPOCTOPOBOI OpraHizaii
JFO/ICBKOT  MISTTBHOCTI — 0€3 ypaxyBaHHS 3MiH MPHPOJHOTO CEPENOBHINA € MPUHIUIIOBO
HEBIpHUM. AHAJIOTIYHI BUCHOBKM MOXXHA POOUTH 1 HIOJO IHIIUX B3a€EMOBIIHOCHH OKPEMHX
CKJIaJIOBUX PETriOHAJIBHOI'O PO3BUTKY.

VY misoMmy, 3 TOYKH 30py CYCHUIBHO-TeorpadiuHOro MPOTHO3YBAHHS, 3aKOHOMIPHICTb
TeTePOXPOHHOT KOCBOIIOIIHHOCTI € HaWMEHII JOCIipKeHot0. [[ikaBUMHU y 1IbOMY BiTHOIICHHI €
mociaimkeHHs A. BanecsHa, sSKHii BCTAHOBHB B3a€EMO3B’SI30K MIXK €BOJIOLIECI0 CHUCTEM
po3ceseHHs (10 OMHUCYEThCS OApa3y y JIBOX acleKTax — sK €BOJIIOLINHI 3MIHM LEHTPaJIbHUX
MICIIb 1 SIK 3MiHH CTafiil ypOaHi3allii) Ta eBOMIOIE€I0 TPAHCTIOPTHUX MEPEK.

» Komnnexcnicmp — 1 CHpPSIMOBaHICTh PO3BHTKY PETIOHIB JO TaKOro CTaHy Yy
MailOyTHbOMY, 110 XapaKTEpU3YEThCS MAKCUMAJIbHOKO TICHOTOIO Ta palliOHAJIBHICTIO 3B’SI3KIB,
MPOMOPIIHHICTIO, ONTUMATBHICTIO IIPOCTOPOBOT CTPYKTYPH.

VY peanbHOCTI CTaH KOMIUIEKCHOCTI € JiMIle aOCTPAaKTHOIO 1Jealli3alli€lo 1 MpakTUYHO HE
JIOCSITAEThCSl  YHACTIZOK BIUIMBY 30BHINIHIX YMHHHKIB, 3 OJHOTO OOKy, Ta Cy0’ €KTHBI3MY
YOpPaBIiHCHKUX pillleHb, 3 1HIOro. ToMy TepMiH ,,KOMIUIEKCHICTH SIK 3aKOHOMIPHICTh
PETiOHATBLHOTO PO3BUTKY TPAKTYEThCS JIMIIE SIK MPOSB TEPUTOpIaIbHOI iHTErparii, TOOTO K
(dopMyBaHHS IHTETPAaTHBHUX YTBOPEHb 13 MIJBHIICHOIO TICHOTOIO 3B’S3KIB Ta MiHIMi3aIli€ro
JTUCITPOTIOPIIIN — CYCIUIBHO-ITPOCTOPOBUX KOMILJICKCIB.



[TposiBOM 3aKOHOMIPHOCTI KOMIUIEKCHOCTI PETIOHAJIBHOTO PO3BUTKY € (opMyBaHHS
CYCIUIBHO-TIPOCTOPOBUX KOMILJICKCIB, IO BiJI0OYBAa€ThCS JBOMa IUISIXaMH: a00 CaMOYMHHO
(,,TpaauIiifHI” KOMIUIEKCH), a00 BHACTIJIOK YHPaBIiHCHKUX pilleHb (IUIAXOM peajizarii
PETiIOHATBPHUX TPOTPaM COIaTbHO-eKOHOMIYHOTO PO3BUTKY — ,,IPOTPaMHi” KOMIUIEKCH), SIKi
BIJIMOBITHO BUCTYNAIOTh OCHOBOIO YTBOPEHHS ,, TPAUIIIHHUX " Ta ,,[IPOTPAMHHUX’~ PET1OHIB.

4. Tunu po3BUTKY CYCHiJIbHO-NIPOCTPOBUX MPOLECiB.

Pi3Hi cycninbHO-reorpadiyHi mpolecy 4, HaBiTh, OJMH MPOIIEC, aJie B Pi3HI MPOMIKKH Ya-
CY, MOXXYTh CYTTEBO PI3HHTHUCS 33 XapaKTEPOM PO3BUTKY, TOMY HEOOXIJHUM € BUMIICHHS Munie
PO36UMKY CYCRilbHO-2e02pagiunux npoyecie. 3BU4aiHO THUIl PO3BUTKY BH3HAUalOTh Ha OCHOBI
CYKYITHOCT1 NOKA3HUKIG PO3GUMKY .

Po3BuTOK cycrniiibHO-reorpagiuHuX MpOILECiB € HEMEpEepBHUM, ajie BiH BoAHOYAC (iKcye
3MiHY SIKOCTI 00’€KTy Ha TEBHOMY BIiJpi3Ky 4acy. BUAImuTH y 4MCTOMY BUIJISIII TMOKAa3HHUKH
3MIHU SKOCTI IOBOJII CKJIQTHO, OCKIJIBKH OLTBIITICTh 3 TAKUX BJIACHE JI0 PO3BUTKY HE BITHOCSATHCS,
a XapaKTepU3yIOTh IIBU/ILIE CTPYKTYPY YU (PYHKIIOHYBaHHS.

3a 4acoBOIO 03HAKOIO BCI MOKA3HUKH PO3BUTKY MOIUISIOTHCS HA

* iHTepBaJbHI MMOKA3HUKH, HATIPUKIIA]], OOCATH PIYHOrO BUPOOHUITBA Ta iH. € IMHAMIYHO
aIUTUBHUMH, TOOTO TMpaBOMipHA oOmeparlis iX CyMyBaHHS TpHU TMEPEXOoji BiJ €IEeMEHTapHHUX
IHTEpBaJIiB Yacy J0 IHTEpBaJliB O1IBIIIOT TPUBAJIOCTI.

" MOMEHTHI MOKAa3HUKH, HAMPUKIIA, YHUCETbHICTh HACEJICHHs, 00CATH OCHOBHUX (DOHIIB.
HeangutusHi B yaci.

3HayeHHs OyJb-SIKOTO MOKa3HUKA, IO XapaKTepU3y€ PO3BUTOK IPOILECY, MOXYTh OyTH
OpPEeCTaBIeHl Y BHUIVIJI MPOCTOPOBOTO PsAYy, AUHAMIYHOIO Psily UM MATpHIl JWHAMIYHO-
IPOCTOPOBOI iH(pOpMaIIii.

IIpocmoposuii psi0 — 3HaYCHHS TTOKa3HUKA MO TEPUTOPIaTbHUX OJUHHIAX Y (iKCOBaHUH
MOMEHT 4acy.

Junamiunuii (wacoeutl) psd — 3HaUCHHS MOKa3HHUKA MO YaCOBMX BiApi3kax y ¢ikcoBaHIN
TEpUTOpPiaJIbHIN OIUHUILI.

[Tpu oMy TepHTOpiaNbHI OJAWHUII MPOCTOPOBOTO PSAY MAOTh OyTH OJHOPAHTOBHMHU, a
YacoOBI BIJIPI3KH JUHAMIYHOTO — OJHAKOBUMH.

Mampuya  ounamiuno-npocmoposoi  iHGopMalii — 3HAYCHHS  TOKa3HUKA IO
TEPUTOPIAIFHUX OJUHMIISAX 1 [0 YACOBUX BiJpi3KaxX pa3oM.

JU1s OLIHKY TIOKAa3HHUKIB PO3BUTKY PO3PaxXOBYIOTh TaKi KOS(IIiEHTH:

" a0COMIOTHUN MPUPICT: O = y; — Yt.1 - MIBUJKICTh 3MiHH MMOKAa3HUKA 32 OJIMHUIIIO Yacy;

* Temn npupocty: p = (Yt — Ye1) / Ye1 - BIIHOCHA MIBHIKICTH 3MiHHM ITOKa3HHKa 3a
OJIMHMLIIO Yacy;

» koeimieHT 3pOCTaHHS: V = Vi / Y| - IHTCHCHBHICTh 3MIHM IMOKA3HUKA 32 OJIMHUIIIO
qacy;

= Ttemi 3pocTaHHs: [ = (Yt / Y1) ¥100% - BimHOCHA IHTEHCHUBHICTh 3MIHM MOKa3HHUKA 32
OJIMHMIIIO Yacy.

Taki koe(ilieHTM MOXYTh pPO3paxOBYBAaTHUCh Ha TOCTIHMHIA (0a3ucHi) Ta 3MiHHIH
(;manmrorosi) ocHoBi. Hanpukman, 6 =y, — Y, - 0a3UCHI; 01 = Yn — Yn-1, 02 = Yn-1 — Yn-2,...0n-1 = Y1
— Yo- JIAaHITIOTOBI.

B maiinpocrimomy Bunanky Juist ifeHTA(IKaLii THIIIB PO3BUTKY CYCHUIBHO-TeOTrpadiuHux
MIPOIIECIB 32 OCHOBY O€peThcs MWHAMIKA JIAHITIOTOBUX aOCOIIOTHUX MPHUPOCTIB (O) BIAMOBITHUX
MOKA3HMKIB PO3BUTKY. TaKUM YMHOM MO>KHA BUAUTUTH YOUMPU MUNU PO3ZGUMK) CYCHITbHO-2€02-
pagiunux npoyecie, KOXXHHIA 3 TKUX M€ CBIi MaTeMaTHYHUHN BUpPa3, 0 MPEICTABICHUN EKITb-
KOMa OCHOBHUMHU aJireOpaiyHUMU (PYHKILISIMU:

- JIHIMHUA THO 3pOCTaHHs (CMAJaHHsS) BU3HAYAETHCSA TMOCTIHHUM a0o0 OJU3BKUM J0
TAKOTO MIOPiYHMM aGCONIOTHHM NPUPOCTOM (CKOPOUEHHSAM) MOKA3HMKA. Moro XapakTepusye
niHiiiHa MatemaTnyHa QyHKUisa (v, = a + br);



- ACHMITOTHYHUHA THIT 3pOCTaHHS (CHAJaHHS) BHU3HAYAETHCS 3MEHIICHHSIM IIOPIYHOTO
aBCOIIOTHOTO TIPHPOCTY (CKOPOUEHHS ) MOKa3HUKa. Moro XapakTepusytoTs norapudmiuna (v, = a
+ binf), crenenesa (y; = at’) MareMaTu4Hi (QYyHKILIi, a TAaKOX TiNepOOIM MEPLIIOro Ta APYroro
nopsinky (v = a + b/t, v, = a + b/t + ¢/f);

- CKCIOHCHUINHMII TUII 3pOCTaHHs (CIa/jaHHs) BU3HAYAETHCS 30UIBIICHHIM mopquoro
aOCOJFOTHOTO TPUPOCTY TIOKASHHKA. Horo BlI[6I/IBaIOTL eKCIoHeHilHa (v, = a + €t ) Ta
napaGomiuni (v, = a + bt + ¢ Tay, = a + bt + ¢’ + dr) maremariani PpyHKI;

- 3MINIAaHMKA  TUO  3pOCTaHHsA  (CHajaHHSA)  BHU3HAYAETBCA  CTPHOKOMOAIOHOIO
(HecTabUIbHOK) JTUHAMIKOIO IIOPIYHOTO aOCOTIOTHOTO MPHUPOCTY (CKOPOYEHHS) TOKA3HHKA.
3a3BHuail Taky TEHICHLIIO JIHEapU3y0Th, BAKOPHCTOBYIOUH JIiHIIHY MaTeMaTHUHY (QyHKIIIIO.
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Excnonenuiitnuii 3Mimanui

3anumannn 011 cAMOKOHRMPOIO:

JlaiiTe BU3HAYCHHS CYCHIILHO-IPOCTOPOBOTO MPOIIECY.

Sk xmacu@ikyOThCs CyCIUTBHO-IIPOCTOPOBI MPOLIecH?

HakpecniTh J0riuyHy CXeMy YHHHUKIB PO3BUTKY CYCHIILHO-TIPOCTOPOBUX MPOIIECIB.

[I{o nexuTh B OCHOBI BU3HAYEHHS TUIIIB PO3BUTKY CYCHIIBHO-TIPOCTOPOBHUX MPOIECIB?
Po3kpuiiTe 3MICT OCHOBHMX 3aKOHOMIPHOCTEH PpO3BUTKY CYCIIUIBHO-IIPOCTOPOBUX
IPOLECIB.

NS



Tema 4: BUU, METOJIHU TA CIIOCOBU PETTOHAJIBHOI'O ITPOI'HO3YBAHHA
COIJAJIBHO-EKOHOMIYHOI'O PO3BUTKY

1. Buau cycnisibHO-reorpagiyHux Nporyosis.

2. CucremMaTu3aiisi MeTOliB CyCHiJIbHO-reorpagiyHoro NPOrH03yBaHHS.
3. Cnoco0u NPOrHo3yBaHHA.

3anuTaHHd VI CAMOKOHTPOJIIO.

1. Buam cycnisibHO-reorpagiyHux NporyHo3sis.

VY cychinpHIN reorpadii 3MIHCHIOETHCS 3HaYHA KITBKICTH TMPOTHO3IB, MO PI3HATHCS 3a
3MicTOM, (POPMOIO, TEPMIHOM, METOJAUKOIO — BiI HAMMPOCTIMIOTO MPOTHO3Y KUIBKOCTI KUTEIIB
CUIBCBKOTO TIOCEJICHHS Ha HACTYNHUH piK A0 MPOTHO3y MEPCHEKTUBHOI CTPYKTYpHU
rOCHOJapcTBa KpaHH Ha JecATWITTA. ToMy BHHHKae T1oTpeba Kiacudikamii Takux
NPOTHO31B. Y3araibHIOIOYN HASBHUHN JOCBiJ, K OCHOBHI KpHUTEpii BUIICHHS BUIB CYyCIIJIHHO-
reorpad)iyHOTO MTPOTHO3YBAHHS MOKHA BU3HAYUTH TaKi:

" 32 METOIO — NOULYKO8I, TOOTO TIPOTHO3H COIIAIbHO-€KOHOMIYHOT'O PO3BUTKY PETiOHIB 32
YMOBHU HE3MIHHOCTI iICHYIOUHMX TEHACHIIH 1 CepeIoBUINA PO3BUTKY, Ta Yi1b06i, TOOTO MPOTHO3U
PO3BHUTKY PETiOHIB 32 YMOBH PO3B’SI3aHHS THX UM 1HIIUX MPOOIIEM;

" 32 pIBHEM y3arajibHEHHS — IHMe2panbHi, TOOTO TMPOTHO3U COIiaTbHO-€KOHOMIYHOTO
PO3BUTKY PErioHy B LIJIOMY, Ta 2any3egi, TOOTO MPOTHO3M PO3BUTKY OKPEMHX BHUJIB JIOACHKOT
JISUTBHOCTI, 30KpeMa, JemMoreorpadiuti, eKOHOMIKO-TeorpadiuHi, comianbHO-reorpadiuHi;

" 33 IPOCTOPOBHMH MacmTabaMu — 2r06avhi (a00 TIaHeTapHi, a00 3araTbHOCBITORI, 1110
PO3pOOIISAIOTHCS IS TUIAHETH Y IJIOMY), c8imopecionanbHi (MPOTHO3W PO3BUTKY MIXKHAPOIHHUX
pErioHiB) HayioHanbri (IPOTHO3U PO3BUTKY OKPEMHX KpaiH), pecioHanbHi (IPOTHO3U PO3BUTKY
OKPEMHUX pETIOHIB) Ta J0KanbHi (IMIPOTHO3UM PO3BUTKY €JIEMEHTIB MPOCTOPOBOI CTPYKTYpH
JFO/ICHKOT TiSTTBHOCTI y perioHi);

" 33 BEJUYMHOIO NPOTHO3HOTO TOPU3OHTY — 00620-, CepeOHbO- Ta KOPOMKOMEPMIHOGL
nporHo3u. I[lpu npoMy i KOXKHOTO KOHKPETHOTO CYCHUIBHO-IIPOCTOPOBOIO MpOLECY I
nepionu3aliss MoOXe MaTH CBOi vacoBi BuMipu. B reorpacgiuniii miteparypi 3BHYaiHO
PO3PI3HAIOTH MMOHAKOPTKOTEPMIHOBI, a00 ce30HHI (10 1 poKy), KOPOTKOTEPMIHOBI (710 5 pOKiB),
cepenapoTepMinoBl  (mo  10-15  pokiB), moBrorepminoBi (mo 25-30 pokiB) Ta
MOHAIIOBTOTEPMIHOBI (HA CTOMNITTS). AJle OCKUIBKHM CYCIIJIbHO-TeorpadiuHi MpOTHO3U OKpiM
MIPUPOJIHOT OCHOBH JIy’Ke TICHO TIOB’s13aHi 13 1eMorpadiyHUMU, iIHBECTUILIIMHUMU Ta 1H. IUKIAMH,
To iM Oijble BIATOBIZAa€ Tepioxu3allis MPOTHO3IB, MPUHHATA B EKOHOMIYHIN JiTepaTypi:
KOPOTKOTEpMiHOBI (10 1-2 poKiB), cepeAHHOTEPMIHOBI (10 5 pokiB) Ta moBrorepminosi (10-15
POKIB);

= 3a GopMOIO BUPA3y PE3YNbTATIB — KiIbKiCHI (3 OOYMCIEHUMHU TapaMeTpaMu) Ta AKICHI
(6e3 KiITBKICHOTO BUpa3y);

" 32 KUTBKICTIO BUKOPUCTAHUX METOJIB — CUHEYIAPHI (3 BUKOPUCTAHHSIM OJTHOTO METOJLY )
Ta KomOiHo6aHni (3 BUKOPUCTaHHSAM KUIBKOX METOAIB). Y cCycHuibHIN reorpadii 3Ha4YHO
NepeBakaloTh OCTaHHI, OCKUIBKM BiAMOBIAHI MPOIECH € AOCHTh CKJIaTHUM, 0araroacreKTHUM
00’ €KTOM MPOTHO3YBaHHS.




Kpurepii kiaacugikanii Buaun nporuosis

Merta s {{lowykosi, yinbosi
PiBensb y3aranbHeHHS | [[nmezpanoni, 2anysesi
[IpocToposi MaciiTabu || obaneni, ceimopezionansii,

HAYIOHANbHI, PeciOHANbHI, TOKAIbHI

Benuuuna mporuo3Horo ropusonty | s |/loe2o-, cepednbo-, Kopomkomepminosi

dopma BHUpa3y pe3ysbTaTiB | [Kinekicni, axicui

KinbpKicTh BUKOPUCTaHUX METOMIB | s |Cunzynapui, kombinosani

VY GaraThox 3apyODKHHX MpalsiXx 0OMEXYIOTbCS BUIUICHHSIM JBOX BHJIIB IPOrHO3YBaHHS —
ONTHUMICTUYHI IependayeHHs Ta MependadyeHHs KaracTpod, ado peakTHBHE IPOrHO3YBaHHS
(mporHo3yBaHHs peakilii Ha Ti YM 1HII HETATHUBHI SBUINA Yy PO3BUTKY TOCIIOAAPCTBA) Ta LLJILOBE
MPOrHO3yBaHHs (06a3y€eThCsl HA BUHAYCHUX IIUISX, TOOQKAHHSAX ).

2. CucremaTu3auis MeTOAIB CyCHUIbHO-TeorpaivHOro NporH03yBaHHs.

Memoo cycninvHo-ceoepagiunoco npocHo3yéaHHs — 1€ CYKyIHICTh pPO3yMOBUX 1
MPaKTUYHUX A (TIpolexyp Ta MpUHoMiB), sSIKi CIPSIMOBAHI Ha PO3B’sI3aHHSI TIEBHOTO 3aBJIaHHS Y
3arajibHill CUCTEMI1 IPOrHO3yBaHHS PETiOHAIBHOTO PO3BUTKY.

Binomuit aBctpiiicekuit  pytyponor E. flHu HapaxoBye Omuzpko 200 wmeroni
MPOTHO3YBaHHS, 1 MOTO TEpeNiK He € BUYepPIHUM. ToMy HEOOXITHICTh CHUCTeMAaTHU3allli METOIIB
MPOTHO3YBAaHHS HE BUKIWKAE CyMHIBIB. KilacmuHuMu BBa)karoThbesl Kiacu@ikailii MeTOiB
nporHo3yBanHs C. Capkicsna (1975) Ta 1. bectyxeBa-Jlanu (1982), siki y Halipi3HOMaHITHIILIUX
Mo udiKaIigaX 3ycTpivaloThest y OumbIocTi poOiT 3 mporHozyBaHHs 1970-80-x pokis. Ilono
reorpaigyHAX METOJIB MPOTHO3YBaHHS, TO TyT OasucHUMH € kKiacudikamii FO. Caymkina Ta
T. 3BonkoBoi. IlomiOHI knacudikaiii BUKOPUCTOBYIOTBCS 1 IIOJAO METOMIB E€KOHOMIKO-,
CYCHLUIbHO-TeOrpadiqHOTO MPOTHO3YBaHHS

Haituactime BUAINAIOTBCS JB1 3araibHi TIpynu — eKCHepTHI (Bix jar. expertus —
nocBigHMiA) Ta dakrorpadivyni (Big mar. factum — 3pobineHe, Te, MO CTaIOCs, Ta TPEIl. YPup® —
MUY ).

» Excnepmni memoou. Metonu eKCIEpTHOI OLIHKK (1HTYiTHUBHI, €BPUCTHYHI METOJN)
0a3yroThCs Ha pallioHAJIbHUX JOBOAAX Ta IHTYILll BHCOKOKBaII(DIKOBAaHMX CHEI1aIiCTIB-
eKcrepTiB, o0poOii ix iH(opmarnii nmpo o00’ekT mporHozyBaHHS. [Ipw po3podii MporHo3iB
BUKOPUCTOBYIOTbCS 1HTYILlisI, TOCBiJ, TBOPYICTb, ysiBa. [liIX0aM, 10 BUKOPUCTOBYIOThCS IS
IPOTHO3YBAHHS, IPUUYMHHO-HACIIKOBA CTPYKTYpa IMPOTHO31B, HEBIALIBHI BiJl IX pO3pOOHHUKIB.
Tak, nBa pI3HUX EKCIEPTH, BHUPINIYIOYH Ty CaMy IpOOJIeMy, BUKOPHCTOBYIOYH OJHAKOBY
BUXIHY 1H(pOpPMAIlit0, MOXKYTh IIUTH PI3HUX, & YACOM W MPOTHIICKHUX BUCHOBKIB.

ExcrniepTHi MeTOIM IPOrHO3YyBaHHS 3aCTOCOBYIOTHCS Y TAKUX CUTYALIsX:

- KOJIU BiICYTHS JOCTaTHBO PEIpPE3CHTAaTHBHA Ta JOCTOBIpHA CTATUCTUYHA 1HQOpMAaLis
PO PETiOHATBHUIA PO3BUTOK Y MUHYJIOMY Ta Cy4aCHOMY;



- KOJIU HEOOXI1THO 3IMCHUTH CEPEHBO- UM JIOBMOTEPMIHOBE ITPOTHO3YBAaHHS MTPOCTOPOBOL
oprasi3aiii HOBUX BUIB JIIOACHKOI TisSTbHOCTI y PET10HI;

- KOJIU BUHUKAIOTh YMOBH 3HAYHOi HEBHU3HAUEHOCTI PEriOHAJILHOTO PO3BUTKY (y paioHi
TaK 3BaHUX TOYOK OidypKariii);

- KOJIA iICHy€ TIOTpeOa BUSIBUTH TEPIICTIIIIHI ySBICHHS HaCEJIECHHS PO PEriOHH.

B nporxo3yBaHHi NOMMPEH] 1HAWBIIyalbHI Ta KOJIEKTHUBHI METOAM €KCIIEPTHUX OIIHOK.

1. Inousioyanshi excnepmui memoou 0a3yrOThCsl Ha HE3aJCKHUX CY/DKCHHSX OKPEMHUX
eKcrepTiB. [ '0IOBHMI 1X HEMOIIK — 116 00OMEXXEHICTh 3HaHb OJIHOTO criemianicta-ekcnepra. Cepen
KOHKPETHHX METOJIIB — Memoou ONnumy8aHHss md aHALiMuyHux OYIHOK, 3aCHOBaHI Ha
caMOCTiiHiN poOoTi excriepta. [Ipu 11bOMyY OJHI€IO 3 TOJOBHUX BUMOT JI0 €KCIIEpTa € Taka, 100
piBEHB OTO 3HAHB BIMOBIAB PiBHIO MPOOIEMH, 110 BUPIIIYETHCS.

1. Konekmueni excnepmui memoou 0a3yroTbCcs Ha KOJEKTUBHIN JyMIll €KCHEpTIB Mpo
NEePCHEKTHBH PO3BUTKY 00’ €KTY MPOTHO3YBaHHS. [ 0JIOBHUH 1X HEIOIIK — II€ BITMB aBTOPUTETIB,
pois OinbiocTi. Cepes; KOHKPETHUX METOMIIB — memoou [envi, “mo3zkoeoi amaxu” (reneparii
inen), “oepesa’” yineti. OcTaHHIM YacOM JUTsl IIJIEH MPOTHO3YBAHHS IMUPOKO BUKOPHUCTOBYETHCS
CBOT-anamnis.

B sKxocTi excnepTiB BUKOPHUCTOBYIOTHCS SIK €KCIIEPTHI KOMICIl Ta paiau OpraHiB Biajy,
HAYKOBI KOJICKTUBH BY3iB, IHCTHTYTIB, OKPEMO B3sTi OCOOMCTOCTi, TaK 1 OKpemi TpymnH
HaceJeHHs, oOpaHi 3a TEBHUMH KPHUTEPISIMH (CMOXKMBadl MEBHUX BHUAIB MPOIYKIIii, MOCTYT;
BUOOPII; IPALliBHUKYU MEBHUX CHEIIAIbHOCTEH, CTYIEHTH TOIIIO).

»  @axkmozpagiuni Memoou CyCIIbHO-TeorpadigHOTO MIPOTHO3yBAHHS
BUKOPUCTOBYIOTbCS y TAKUX BUIAJKAX:

- KOJIM HasiBHA JOCTaTHS KUIBKICTh JOCTOBIPHOI Ta perpe3eHTaTHBHOI iH(opMallii mpo
pErioHaIbHUIA PO3BUTOK Y MUHYJIOMY Ta Cy4acHOMY;

- KOJIM 3IIHCHIOETHCS MPOTHO3 MPOCTOPOBOI OpraHizamii TpajWIidHUX BHIIB JOACHKOI
TISITBHOCTI y perioHi;

- KOJIM YMOBH PO3BUTKY PETIOHY € CTIMKUMU (Y MEXaX OKPEMHUX CTaii).

binemricts gakTorpadiuHux MEeTOAIB Nepeadayae 3A1iCHEHHS poLeypu GhopMaizaliii.

1. Memoou ananizy ma npozHo3y8antsa OUHAMIKU PeZiOHAIbHO20 PO3GUMKY:

Memoou 3enadoicysanns — BU3HAYEHHS YCEPEAHEHOI TPAEeKTOpii PO3BUTKY MOKAa3HHKIB
PEriOHATIBHOIO PO3BUTKY Y MMHYJIOMY Ta ii IPOJOBXEHHS Ha MaiOyTHe. HalfnommpeHimmmu
PI3HOBHJAMM JAHOTO METOAY € 3IJIJKyBaHHS 3a JOTIOMOIOI0 KOB3HOI CepelHbOi (3a JAEsIKOI0
CYKYITHICTIO OTOYYIOUMX TOYOK, IO TEepPEMIIIyeThCs B3IOBXK TUHAMIYHOTO psay) Ta
EKCIIOHEHIIIiHe (3 BHKOPHCTAaHHSIM TIOJTIHOMIB, KOC(]Ii€HTH SKUX IOBUIBHO 3MIHIOIOTHCS Y
qaci).

Ananimuune eupisHiosanHs — MiAOIp MaTeMaTHuHOI (YHKUII, siKa HaWKpallUM YHUHOM
BiZIOMBa€ TEH/CHIIIO IWHAMIKU MMOKA3HUKIB PETiOHAIBHOTO PO3BUTKY B Yaci, Ta pO3paxyHOK Ha
ii OCHOBI MPOTHO3HUX 3HAYCHb.

Cnexmpanvrutl aunaniz (ananiz @yp’e, TapMOHIMHMA aHaANI3) — BHUSBJICHHS HUKIIYHUX
KOJINBaHb y JIMHaMIlll MOKa3HUKIB PEriOHAJILHOTO PO3BUTKY LIUIAXOM iX BUpPa)XXEHHs yepe3 psij
CHHYCOIJaJIbHUX Ta KOCUHYCOINaNbHUX (DYHKIIIH pi3HUX 4acTOT.

Memoou mnodcunnoi peepecii — OMIYK CTIHKHAX 3aJISKHOCTEH MK Pi3HUMH NTOKa3HUKAMU
pPEeTiOHAIBHOTO PO3BUTKY B 4Yaci y MHUHYJIOMY 3 METOIO iX eKCTpamossiii Ha maiOoytHe. st
MIPOTHO3YBaHHS BUKOPUCTOBYIOTHCS SIK JIiHIIHI, TaK 1 HEeJiHIIHI perpeciiiHi piBHIHHS.

Memoou asmopeepecii (metomu bokca-/[)xenkinca, APIMA, Auto-Regressive Integrated
Moving Average) — BHSBIECHHS 3aJ€KHOCTI 3HAY€Hb NEBHOTO MOKAa3HUKA, L0 XapaKTEpHU3ye
PO3BHUTOK PETiOHY, B/l HOTO MONEPEIHIX 3HAYCHb.

Memoou nawnyrocie Mapkoea — TPOTHO3YBaHHS TUCKPETHHX Yy 4Yaci TMPOIIECiB
PErioOHaIbHOTO PO3BUTKY, UIA SKHX XapaKTepHa 3alIe)KHICTh HMOBIPHOCTI mepeOyBaHHSA Yy
NEeBHOMY CTaHI BiJ TomepenHix craHiB. [lJis MpOrHO3yBaHHS BUKOPUCTOBYIOTHCS JIAHITIOTH
MapxkoBa sk nepioro nopsaxky (Kojiu KOKHUM KOHKPETHUI CTaH MPOLECY 3aJ€KUTh JIUILIE Bij



MOTIEPETHBOT0), TaK 1 BHUINUX TMOPSAKIB (KOJMM HUHINIHIA CTaH 3aJICKUTH BiJl IBOX 1 OiybIIe
MOTepEeaHIX).

Heitipomepesicesi memoou — TPOTHO3YBaHHS OJHUX IMOKA3HHKIB 3aJIKHO BiJ 3HA4YCHb
IHIIMX, @ TaKOXX 3HAYEHb OKPEMHUX IMOKA3HUKIB y MaiOyTHBROMY 3aJIeKHO BiJ IX MONEpenHiX
3Ha4YeHb (MOIIOHI MO METOMIB MHOXHHHOI perpecii Ta aBToperpecii), mo TIPYHTYEThCS Ha
NPUHIMIAX aHAJIOTIT 3 J1€10 HEUPOHIB y JI0ACbKOMY opraHizMmi. Crienugikoro HeiipoMepekeBuxX
METOMIB € BUKOPUCTAHHS K BXIIHUX JAHUX MPHUKIAIIB, IO BUCTYHNAIOTh OCHOBOIO IS
,HaBYaHHS HEUPOMEPEKi.

Memoou ¢paxmanvroi ceomempii — MOOyIOBa CKJIAJIHUX JaMaHUX TPAEKTOPIA JTUHAMIKH
MEBHUX TOKA3HUKIB PETiOHAILHOTO PO3BUTKY 3a JOMOMOrol0 (pakTalbHOTO TeHepaTopa
(mpocToi mocTiiHO1 1aMaHoi), popMa SIKOro BH3HAYAETHCS 32 PETPOCIIEKTUBHUMH JaHUMU. Taki
METOAM HE AAI0Th TOYHHUX KiJIBKICHUX MPOTHO31B, ajie JTI03BOJISIOTH OLIHUTH WMOBIPHICTH SIKICHOT
3MIHU Yy AWHaMImi Tporecy (mepexia Bi 3pOCTaHHS J0 cCHafaHHS 1 HaBmakw). ToOTO BOHHU
BUCTYMAIOTh JIUIIE 1HIUKATOPAMHU MOXJIHMBOTO ,,[IEpeoMy’’ TpeHIy, Iepexoy Bia OJHI€T XBHIII
(cTazii) po3BUTKY peTioHy A0 1HIIOI, HAOIMKEHHS TOUKU OidypKarii.

1. Memoou ananizy ma npocHo3y6anHsa nPoCcmMopoeoi 63aEmooir’.

Memoou npocmopoeoi peepecii — BUSBICHHS TPEHIIB Yy 3MiHI NEBHUX IOKA3HUKIB
PO3BHUTKY pPETiOHIB MO TepuUTOpii, OOYHMCICHHSA BIAXWIEHb BiJ] HUX (3aJIMIIKIB MPOCTOPOBOT
perpecii, o cBig4aTh MpO aHOMAii, TEPUTOPiAIbHI JUCTIPOIOPIii) Ta MoOyI0Ba BiAOBIIHUX
TPEHIIOBUX Ta 3aJUIIKOBHX IMOBEPXOHb. BUKOPUCTOBYIOTHCS MJIsi MPOTHO3YBAHHS MPOCTOPOBOL
oprasizaiii TUX BUIIB JIIOJICBKOI AISUIBHOCTI, IO MAalOTh KOHTHHYaJbHHUI MPOCTOPOBHM BHpa3
(HampuKJIa1, IPOIEeCH 3eMJIEKOPUCTYBAHHS, CLIILCHKOTOCIIOIAPCHKOTO BUPOOHHIITBA TOIIO).

Memoou meopii nois — 00paxyHOK TIOTEHITIATIB TOJISI IEBHOTO BHUTY JIFOJICHKOI JISTTBHOCTI
Ha OCHOBI IMOKA3HUKIB, III0 BPaXOBYIOTh CHITY BIUTMBY SIJIEP KOHIIEHTpAIlii Ta BiCTaHl1 10 HUX, Ta
noOysoBa cepiii Pi3HOYACOBUX KapT CTATUCTHYHUX IOBEPXOHb, IO JO3BOJISIIOTH BHSIBIATU
TEHJIEHII1 Y PO3BUTKY BIAMOBIIHUX IMPOIECIB Y PErioHax Ta eKCTPANoIOBaTh iX HA MalOyTHE.
BUKOpHCTOBYIOTBCSL ISl TIPOTHO3YBaHHS IPOCTOPOBOI Opradizamii THX BHIIB JIFOJICHKOL
TISITBHOCTI, 10 MalOTh JTUCKPETHUA MPOCTOPOBHM BHpa3 (HANPHUKIIA, PO3CEICHHS HACEIICHHS,
MIPOMUCIIOBE BUPOOHUIITBO TOIIIO).

Memoou nowyky emnipuunux 3anedxcHocmeti — BUSBICHHS CTIMKHUX y 4aci MPOCTOPOBHUX
3aKOHOMIPHOCTEH, 1110 mignatoteest hopmanizauii. Hanpuknan, gopmyra Lunpa—Meosedkosa
(,,paHT-pO3Mip”’), sIKa JO3BOJISIE 33 TPOTHO3HOIO BETUIMHOIO HAHOUTBIIIOTO ITOCEIICHHST BU3HAYATH
INPOTHO3HY YHCEIBHICTh peMTU. [ pasimayitini METONW — EeMIIPUYHUN TOUIyK aHajorii
CYCIHIIbHO-TIPOCTOPOBUX TMPOILIECIB Yy MAaTeMaTUYHUX MoJesX (i3uKu (30KpeMa, aHajoris i3
dbopmynoro TskiHHS HhoTOHA).

Osepretinuti ananiz — HaAKIAJaHHS JTBOX 1 OUTBINE Pi3HOYACOBHX KapTOrpadiuHuX IIapiB,
IO JIO3BOJISIE BUSIBJSITH TEHACHIT y 3MiHI cdep BIUIMBY sIep KOHIEHTpAIlii JHOJICHKOL
IisTbHOCTI, OydepHi 30HH, MOXIUBOCTI (OpPMYBaHHS HOBUX IPOCTOPOBO JIOKATI30BAaHUX
YTBOPEHb.

Memoou meopii epaghie — aHami3 Ha OCHOBI TOOYI0BU TpadiB TEPUTOPIATHHOI CTPYKTYPH
perioHy, 10 Mae JIHIHHO-BY3JIOBHIA XapaKTep, 10 J03BOJISE BU3HAYATH CTaJli, piBHI PO3BUTKY
CyCHiIbHO-TeorpadiuyHUX Mepex, a 3a 1i 3MIHOI0 Y Yaci — TepuTopianbHi 3pyuieHHs. ['pad — ue
MHOXHHA TOYOK (BepUIHH rpady) Ta 3B’ 43KiB MK HUMH (pebep rpady).

111. Memoou maxkconomiuno2o cpynysanns, Kiacugikauii:

Knacmepnuii ananiz — TpynyBaHHS TEPUTOPIAIBHAX OJIUHUIL 32 MOMIOHICTIO MMOKA3HHKIB
iX po3BUTKY BUKOPHUCTOBYIOTHCS SIK aryioMepaTHBHI (TIOCIITOBHE OO0’€IHAHHS MOMIOHUX 3a
0o0paHNMH MMOKAa3HUKAMU PETIOHIB Y KJIACTEPH), TaK 1 AWBI3UBHI (MOETATHUI MO CyKyIMHOCTI
PETioHIB Ha Hamepe. 3aJaHy KUIbKICTh KJIacTepiB) METOAM KilacTepH3allii.

Huckpuminanmuuii  ananiz — ineHTHQIKAIisl perioHy 3 TEBHUM THIIOM pPO3BUTKY
CTPYIIOBAaHUX PETIOHIB HAa OCHOBI 00paxyHKy (yHKIIT kimacudikaiiii 3a 6a30BUMU MOKa3HUKAMU
Ta TPYIMYIOYO0I0 3MIHHOIO.



Kapmu  camoopeanizayii  Koxonena (Self Organizing Maps— SOM, pi3HOBUT
Helipomepek) — OararoBUMipHA KiacTepH3allisi pPErioHIB 3a MOAIOHICTIO MOKA3HHUKIB, SKI
XapakTepu3yloTh 1X PO3BUTOK, LUIAXOM YIHOPSAKYBAaHHS NEBHOI CTPYKTypd HEHpPOHIB Y
JIBOBUMIPHY MEPEXKY 3 IIECTUKYTHUMH KOMIPKAMH.

Memoou meopii neuimxux muoocun (Fuzzy sets theory) — m03BONSAIOTH HA OCHOBI
HEYITKOTO JIOTIYHOTO BHCHOBKY OTPHUMYBATH UiTKi 3HAYEHHsI BUXIJHOI 3MIHHOI, 1[0 € OCHOBOIO
JUIS TpyIyBaHHS perioHiB. Hampukiaa, Ha OCHOBI CyKYNMHOCTI IMOKa3HUKIB, IO BiT0OOpaKaroTh
HEUITKUH piBEHb NMPOSBY PI3HUX COLIATBHUX HETapas3/iiB /BXiJHI 3MiHHI/) 9iTKO BH3HAYAETHCS
THII COITialbHOT O€3MeKH PerioHiB /BUXiIHA 3MIHHA/.

@axkmopuuii aHaniz — TPyNyBaHHS 3a TMOMIOHICTIO BIUIMBY (aKTOPIB PEriOHATHLHOTO
PO3BUTKY, IIO XapaKTEPU3YIOThCSI MHOXHHOK TOKAa3HUKIB, SIKIi MalOTh MK COOOI0 TIEBHUI
3B’A30K.

1V. Memoou onmumizayii po3eumxy pezionis:

Memoou mamemamuynozo (ninilin020) npocpamyeanHs — BHU3HAYEHHA ONTHMAJbHOI
CTPYKTYypH BUPOOHUIITBA IIJITXOM 00paxyHKy HalKpaioro 3a o0csiroM peanizaiii abo npudyTky
IUIaHy BHUPOOHMLITBA TOBAapiB MpHU OOMEKEHHX pecypcax ab0o BHPOOHMYUX MOTY>KHOCTSX
(BHpoOHMYA 33/1a4a), a TAKOXK BHOIp ONTHMAaIBHOTO TUIAHY MEPEeBE3EHb, 110 3a0e3nevye MiHIMyM
TPAaHCIIOPTHUX BHTPAT IPH BHUKOHAHHI 3aJaHUX OOCATIB IMOCTABOK CIOKMBA4YaM Yy Pi3HUX
MYHKTaX, IpU Pi3HUX MOXKJIMBUX MapLIPyTax, 3 Pi3HUX MYHKTIB, Y SKUX 3amacu abo BUPOOHHUI
HOTY>KHOCTI OOMekeH1 (TpaHCHOpTHA 3afaua). Teopis icop — TeOpis MaTEeMAaTUYHUX MOJEIEH
NPUAHATTA PilIeHb B YMOBaxX KOHQUIKTY a00 HEBM3HAUEHOCTI, KOJM PO3B’SI30K 33]a4 3AJICKHUTh
BiJl PIBHS MOXJIMBO JOMYCTHUMOTO PHU3HKY, a00 0a3yeTbcsi Ha OTPUMaHHI MaKCHMaJIbHO
rapaHTOBaHOI BUTO/IH.

banancoei memoou — ontuMizaulis TOCHOAAPCHKOI MiSUTBHOCTI HUISIXOM Y3TOJKECHHS
noTped 3 pecypcaMH PO3BUTKY PETIOHIB Ha MEPCIEKTUBY. bamaHcu BUpaKarOThCA Yy BUTIIAII
CHUCTEMH PIBHSHbB, B OCHOBI SKUX JIeXKATh KOS(DIIIEHTH MPSIMHUX 3aTparT.

VY uisoMy npu BCiii HAyKOBO-IPAKTUYHIA 3HAYMMOCTI MEPEOLIHIOBATH METOAU JIHIHHOTO
nporpaMmyBaHHs Ta OaJlaHCOBI METOJIM HE BapTO, OCKUIBKM BOHHM NPAKTUYHO HE BPaXOBYIOThH
cy0’eKTUBHUX (DaKTOPIB PETIOHATBHOTO PO3BHUTKY.

Hopmamueni memoou — o0TpyHTYBaHHSI ONITUMAJILHUX TapaMeTPiB MOKA3HUKIB PO3BUTKY
PETIOHIB IIJISIXOM CIIBCTABJICHHS pealbHUX MOKAa3HMKIB 13 HOpMaMu Ta HopmaTtuBaMu. Hopma —
[Ie MaKCHMAJIbHO [OMYyCTHMAa BEJIMYMHA, HOPMATHB — II€ TEBHE CIiBBIJHOIICHHS 0a30BUX
NOKAa3HHWKIB  (CKiagoBa  HOPMH). Y  TNPOTHOCTHYHIN  ASUTBHOCTI  KOPHCTYIOTHCS
3araJbHOCKOHOMIYHUMH,  pEeCypCHUMH,  (IHAHCOBUMH,  COIlIaJbHUMH,  E€KOJOTIYHUMU
HOopMaTuBaMu. Hanpukian, npu BiJOMUX COLIaTbHUX HOPMAaTHUBAX JETKO BU3HAYMTHU HEOOXi/IHI
oOcsrn  OyaiBHUITBA 00 €KTIB COLIANbHOI 1HPPACTPYKTYpH (3 YypaxyBaHHAM IPOTHO3IB
YHCEIBHOCTI HAaCeJIEHHs, 0Ci0 IEBHUX BIKOBHX T'PYII).

Memoou imimayitinoeo mooenoeanns Moume-Kapao (MCS — Monte-Carlo Simulation) —
00paxyHOK IMOBIPHICHOTO PO3MO/LTY KIOYOBHUX MapaMeTpiB MPOEKTY (CTpaTerii perioHaibHOro
PO3BHUTKY), II0 Hamepea He BU3HAYeHI. [ KOXKHOTO MPOEKTY 3aJar0ThCs MPHUITYyCTHMI MEXi
3MIHM [UX TapaMeTpiB, iX IMOBIPHICHI XapaKTEpUCTUKH Ta B3a€MHI KOPEJSMiiHI 3B’S3KU. Y
oMy Metoau Monrte-Kapiio 103BOMSIOTE POrHO3YBAaTH IMOBIPHOCTI BapTOCTI MPOEKTIB, Yacy
iX BUKOHAHHSI, KpUTUYHUX LUIIXIB PO3BUTKY TOLIO.

3. Cnoco0u mporHo3yBaHHs.

3riIHO MOCTaBJIEHOT METH NMPOTHO3yBaHHS KOHIENTYa bHI MiIXOIM Ta BiINOBIIHI HAOOpH
METO/IB MOXYTh CYTTEBO PI3HUTHCS. 3 OJHOTO OOKY, IPOTHO3W MOXYTh JaBaTHU BIAMOBIIL HA
NUTaHH: 1m0 OyJe 3a THX YM IHIIUX YMOB, 3 IHIIOTO — MependadaTd MHUISAXH JTOCSTHEHHS
nocTaByIeHoi MeTH. BinoBiTHO A0 IIbOTO PO3PI3HAIOTH TaKi CIIOCOOH MPOrHO3yBaHHS:

» excmpanonayitne npoeHo3yeants (MOIIYKOBE, TEHETUYHE, PECYpPCHE), AKe mepeadayvae,
10 3HAMACH] TEHACHIIIT PO3BUTKY CYCHIJILHO-IIPOCTOPOBUX MPOIIECIB Y MUHYJIOMY Ta Cy4acHOMY



OynyTh 30epiratuch 1 Hagam. [IporHo3Ha exkcrpamnossiis (JaT. extra — mo3a ta polio — 3MiHIO0,
MPUTITAJKYI0) — 1€ TIPOJAOBXKEHHS BHSBJICHUX TEHACHIIM y MUHYJIOMY Ha MailOyTHe. Mema —
BUSIBUTH, SIK OyJie pO3BUBATHUCH JOCIIIKYBaHUN MPOLIEC MPH 30epeKeHH] ICHYIOUUX TEHEHIIH.
[Ipu excrpamonAniiHOMY TpPOTHO3YBAaHHI HE BPAaXOBYIOTHCS Ti YMOBH, IO 3/aTHI 3MIHUTH
TeHaeHIii (YpsAIoBI pillleHHs, IIJIbOBI MpOTpaMu, HemependadeHl HETaTMBHI BUITAJIKH TOIIO).
[lepenycim mepenbauae BUKOPHCTAHHS METOMIB aHANi3y Ta MPOTHO3YBAaHHSA TUHAMIKU
PErioHaIBbHOTO PO3BHUTKY, @ TAKOXX METOJIB TAKCOHOMIYHOTO TpyIyBaHHs, Kiacudikamii, ki
JI03BOJISIFOTH BUSIBUTH KJIACTEPH PETIOHIB 3 MOAIOHUME TEHACHIISIMH PO3BHUTKY.

Ymosu 3acmocysannsa excmpanonayii:

a) TMepioa peTpocrekiii MOBUHEH OyTH JOCTaTHIM MAJisS BHSIBICHHSA TEHICHIIT PO3BUTKY
(1:3);

0) AOoCTiDKyBaHUI MpoIlec TOBMHCH MATH BJIACTUBICTH 1HEPIIMHOCTI, TOOTO ISl 3HAYHUX
3MiH XapaKTepUCTUK MPOIeCcy HEOOX1THUHN TpUBAIHK mepiof (Y MeXax OJHI€T cTaii);

B) HE NMOBMHHO MepeadayaTrcs MOTYKHHUX 30BHIIIHIX BIUIMBIB HA JOCTIIKYyBaHUH IMpoLIec,
10 MOKYTh CYTTEBO BIUTMHYTH Ha TEHJEHIIIIO PO3BUTKY. HecTaGinbHICTh B CyCHUIBCTBI 3HAYHO
YCKIJIAJTHIOE MOKJIMBICTh 3aCTOCYBAaHHS €KCTPATIOJIAIIII;

» HopmamusHe npocHo3ysanHs (IHTEPIONALIWHE, TINOTeTHYHE, TEJICOJOTIYHe), SIKe
nependayvae BUABICHHS IUIAXIB JOCSITHEHHS 0a)KaHOTO CTaHy CYCHIIbHO-TIPOCTOPOBHX MPOIIECIB
Ha OCHOBI Hamepea 3aJaHUX KpHUTepiiB, wLijgel po3BUTKy. basyerbcs Ha chopMoBaHiii
TEOPETUYHIM KOHIEMIl PO3BUTKY CYCHUIBHO-IPOCTOPOBUX TPOLECIB Y MalOyTHHOMY.
JlomaTkoBO BpaxoOBYETbCS JOCBIT ,,[IEPEIOBUX’° PETriOHIB CTOCOBHO MOJKJIMBOCTEH MOTO
BUKOPHUCTAHHS IHINUMHU. TakUM YHUHOM, OOTPYHTOBYIOTHCSA TIMOTETUYHI 3HAYEHHS OCHOBHHX
NOKAa3HMUKIB Ha MPOTHO3HI POKU. Mema — BU3HAUUTH ILISXU 1 CTPOKH JOCSITHEHHS MOXIIUBUX
CTaHIB MPOCTOPOBOI OpraHizamii JIOACHKOI MISIPHOCTI y perioHi y maiOytHeoMy. [lepemycim
3aCTOCOBYIOTBCSI METO/IM ONTHUMI3allii pO3BUTKY PETIOHIB Ta aHAJI3y MPOCTOPOBOI B3a€MOIT, 10
nependavaloTh BUSABICHHS TEPUTOPIATbHHUX AUCIPOIOPIIii, aHOMamill, HEBIAMOBIAHOCTEH, a
TaKOX ONTUMAJIBHUX CTPYKTYP, HOTCHLUIHHUX OOCSTIB MEpPEeMIlIeHb TOLIO;

» KOMOiHOBaHe NPOCHO3YBAHHs, SIKE SBIAE€ COOOI0 TOEIHAHHS TIOMEPEIHIX 1 1ae
MO>KJIUBICTh OyJyBaTH BapiaHTHI MPOTHO3M PO3BUTKY CYCHIIBHO-IPOCTOPOBUX MporieciB. [Ipu
MPOTHO3YBaHHI CKJIAJHUX OO’€KTIB, 3p0O3yMiNo, HaWKpalie 3acTOCOBYBaTH KOMOIHOBaHUU
crnoci0, y Mexax SKOTO JOMiIHyBaHHS KOXKHOTO 3 IOIEPEIHIX BU3HAYAETHCS KOHLENTYAIbHO.
Haiikpammii BapiaHT — onTUMaIbHE MTOETHAHHS EKCTPANOJAIIHOCTI Ta HOPMAaTHBHOCTI.
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3anumanHa Ona CAMOKOHMPOJIIO:
Ha3BiTh 0cHOBHI KpuTepii KiIacudikalli CycniIbHO-reorpapiyHuX IPOrHO3iB.
Hamartoiite oTiuHy cXeMy cucTeMaTH3allii METO/IIB MPOTHO3YBaHHSI.

Sxi

OCHOBHI

BIZIMIHHOCTI

IIPOrHO3YBAaHHA?
Ha3BiTh yMOBH 3aCTOCYBaHHS €KCTPAMOJIALIHHOTO CIOCO0Y MPOrHO3yBaHH.
Skwmii crocid MporHO3yBaHHS € HAWONTUMATBHIITAM ?

MK QakTorpa@iuHUMU Ta EKCIEPTHUMH METOJaMU




Tema 5: MEXAHI3M CYCHIVIBHO-I'EOI'PA®IYHOT'O ITPOI'HO3YBAHHA

PEI'TOHAJIBHOI'O PO3BUTKY

1. ETanu nporao3yBaHHs.

2. Opragizanisg Nporuo3yBaHHs.

3. MoaeaioBaHHA AK CYYACHUH 32Ci0 MPOTrHO3YBAHHS.

3anuTaHHAg JUIE CAMOKOHTPOJIIO.

1. ETanu nporuo3yBaHHs.

CxeMa mpoOrHO3yBaHHs, HE3aJEKHO BiJl HOro 00’€KTy, € CTaHAAPTHOIO 1 BKJIIOYAE TPH
OCHOBHHMX €Talu — PEeTPOCHEKTUBHUMN, JIarHOCTUYHUHN Ta BJIacHE MPOTHO3HHUHA. ToMy BaXJIMBUM
METOAMYHHUM 3aBJIaHHSM € HAIIOBHEHHS 1X CYCIHIIbHO-Teorpad)iyHUM 3MiCTOM.

Buninserscs Tpu eranmy: TOYAaTKOBHM, aHANITUKO-PO3PAXyHKOBHHA Ta CHHTETHYHO-

KOHCTPYKTHUBHUH.

ETAIIN
CYCHIVIBHO-TEOI'PA®IYHOI'O
IMPOI'HO3YBAHHSA
PEI'TOHAJIBHOI'O PO3BUTKY

IMouarkoBuiA

eTran

- IOCTAaHOBKA METH, BU3HAYCHHS 3aBJaHb CyCILIHHO-
reorpagiuHOro NpOrHo3yBaHHs PETiOHATBHOTO PO3BUTKY;

- (hopmynroBaHHS POOOYOI TiMOTE3H MPOTHO3Y;

- OOTpyHTYBaHHS MMPOTHO3HKUX 1HIUKATOPIB;

- BUOIp METO/IIB CyCIUTBHO-TEOrpadivHOrO IPOTHO3YBaHHS;

BU3HAUeHHS iH(opmaniiiHoi 6a3u, 30ip Ta cucTeMaTH3aiis

IaHUX
) :

AHaJITHKO-pO3pa-

(v

XYHKOBMHM €Tal

- moOya0Ba Joriko-reorpadiyHoi MOIEII;

- (hopmanizauis, noOynoBa reorpado-MaTeMaTuyHO1,
reoiHpopmaniiHoi, 61XeBIOPUCTUYHOI Ta iH. MOJEIIEH;
3MIHCHEHHS PO3paxyHKiB, IHTEpPIpETaIlisi OTPUMAHOT
1HpOopMaIlii 1o10 PerioHaJIbHOTO PO3BUTKY;
BepHU]iKallisi CyCHUIbHO-reorpagYHUX IPOrHO31B;
OOIpYHTYBaHHS BapiaHTiB MPOrHO31B PETIOHAIBLHOTO

PO3BUTKY
}

CHHTEeTHYHO-

[

KOHCTDVKTHUBHMUH €Tall

y3arajJbHEHHS OKPEMHUX CKJIaIOBUX CYCHUIbHO-

reorpagigHOro MPOrHO3y PETIOHATBLHOTO PO3BUTKY;

- 0OTpYHTYBaHHS ONTUMAIbHOI TEPUTOPIaTBLHOT
crieriai3arii;

- 0OTpYHTYBaHHS MEPCIEKTUBHOT IPOCTOPOBO-YACOBOT

oprasizanii JII0CHKOT JiSUTBHOCTI y perioHax;

JeNiMiTallis TEPUTOPii, 110 MOTPEOYIOTh AeP>KaBHOT

MIATPUMKH;

- OOTpYHTYBaHHS 3aXO0iB PETIOHAIBLHOT MOTITHKU




» Ha nouamkoeomy emani cycninpHO-reorpagiqHOro NpOrHO3yBaHH BUKOHYIOTHCS TaKi
ii:

- TIOCTAaHOBKA METH Ta BU3HAYCHHS 3aBJJaHb [TPOTHO3YBAHHS PETIOHAIBHOTO PO3BHUTKY;

- (hopmymoBaHHA PoOOYOi TIMOTE3W PETIOHATBHOTO PO3BUTKY SIK 00’€KTYy CYyCHUIBHO-
reorpadiuHOrO MPOTHO3YBAHHS;

- OOTpyHTYBaHHS MIPOTHO3HUX 1HAWKATOPIB PEriOHAIILHOTO PO3BUTKY;

- BUOIp METOIIB CYCIIBHO-TEOrpa)iYHOTO MMPOTHO3YBAHHS,

- BU3HA4YCHHS 1HOpMaIliiiHoi 0a3u MPOTHO3YBaHHS PETiOHAJIBHOTO PO3BUTKY, 30ip Ta
cucTeMaru3allisl JaHuX (CTaTUCTUYHHMX JaHUX, 3BITHOI iH(opMallli, pe3yibTaTiB OMUTYBaHHS
TOIIIO).

[Iporiec mpOrHO3yBaHHS 3aBXKAM IMOYMHAETHCS 3 TIOCTAHOBKM METH Ta BH3HAUCHHS
BIIMOBIIHUX  3aBlaHb. Kinyegoro memoro  CyCHiIbHO-reOTpadiuHOTO  MPOTHO3YBaHHS
PETiOHANBbHOTO PO3BUTKY € IependaueHHsl MEepCleKTUBHOI IMPOCTOPOBO-4acoOBOi Oprasizamii
JFO/ICHKOT AISITBHOCTI Ha TOCTIIKYBaHIA TEpUTOPii, Ki1acudikalis i TpyyBaHHS PETiOHIB Pi3HUX
TAaKCOHOMIYHUX DPIBHIB 32 MPOOJIEMHICTIO, MOMIOHICTIO TEH/ICHIII PO3BHUTKY, OOTPYHTYBAaHHS iX
ONTUMAJIHFHOI TEPUTOPIATIBHOI CIIeTiasi3altii.

[Ipu po3podui MpOrHO3iB 11X BHUKOHABIl CHHPAIOTBCA Ha CBITOMIAAHO-(iTOCOdChKi
OpIEHTHpPH, 3arajlbHOHAYKOBI MIAXOAM Ta CYCHUIbHO-reorpaidHy Teopilo perioHaJIbHOro
PO3BUTKY, TOOTO B OCHOBI PO3pOOKH IPOTHO3IB JIEKATh TEOPETUKO-METOJOJIOTIYHI 3acaiu
cycnipHO-reorpadiuHoi MPOrHOCTUKHU. BiamoBigHO 10 6a30BUX MPHUHIUIIB, MiAXOIIB, 3HAHHS
3aKOHOMIPHOCTEH Ta YHHHHMKIB PETIOHABHOTO PO3BUTKY (GOpPMYy€EThCS poboua ecinomesa
NPOcHO3Y — 3arajbHe YSABICHHS PO MOXKIIUBOCTI, HAIIPSIMU, TCHCHIII1 PETIOHATBHOTO PO3BUTKY.

limore3a — 1e HaykoBe nepeadavYeHHs] Ha PiBHI MPUITYIIECHHS, SKE IIe He MiITBEPHKEHE 1
HE CIPOCTOBaHE pe3yibTaTaMu JAOCTiKeHHS. PobOoda rimore3a MporHo3y — 1€ aBTOPCHKE
0aueHHs PO3BUTKY JOCIIIKYBAHOTO MpPOLECY HAa MEPCHEKTUBY, 3arajibHe YSBJICHHS JOCIiAHUKA
po 00’ €KT MPOrHO3YyBaHHSI (PEriOHANBHUI PO3BUTOK SIK CYCIIIBHO-IIPOCTOPOBUI MPOLIEC).

BignoBigHO 10 mOCTaBiieHOI METH Ta CPOPMYITBOBAHOI POOOYOI TiMOTE3W BU3HAYAETHCS
CTPYKTypa MPOTHO3Y, OOTPYHTOBYIOTHCSI OCHOBHI MPOTHO3H1 1HIUKATOPH.

CtpykTypa cycmnuibHO-reorpagiqyHOro MpOrHO3y — 1€  B3a€MO3B’S3aHUM  Ta
B3a€MOY3TO/DKEHUI PO3MOALT MPOTHO3HUX 1HAMKATOPIB 332 TEPUTOPIAJIbHUMU OJUHMLISIMU Ta
YaCOBUMH BiApizKamMH. Ba)KIIMBUM METOJMYHUM MOMEHTOM € BHOKPEMJICHHSI caMe CYCIiIbHO-
reorpadiyHAX  IHIWKATOPIB  PETIOHAIBHOTO PO3BUTKY, TOOTO THX IIOKAa3HHUKIB, IO
XapaKTepU3ylOTh MPOLECH TEPUTOPIATbHOTO KOHLEHTPYBAHHS, arjoMepyBaHHs, MPOCTOPOBOL
mudy3ii, paliloHOYTBOPEHHS.

[Tepen TuM SIK IEPEUTH 10 PO3paxyHKIB MPOTHO3HUX 1HIMKATOPIB, HEOOXITHO BU3HAUYUTH
MeToaM Ta iHpopMalliitHe 3abe3nedeHHs mporHo3yBaHHs. Lli AB1 CKIa0B1 TICHO B3a€MO3B’sI3aH1
1 B3aeMo3anexHi. HasBHICTP 4u BiACYTHICTH iHQOpMAIll 3yMOBIIO€ BUOIp THX YM 1HIIMX
METO/IB, 1 HABMAaKK — BHOIp METO/y 3yMOBIIIO€ 30ip HEOOXITHUX Ul HOTO 3aCTOCYBaHHS JaHUX.

Bubip MeToaiB MPOrHO3yBaHHA y LIJIOMY 3aJIC)KUTh BiJI:

- METHU Ta 3aBJlaHb IPOIHO3YBaHHS;

- cnenudiku 00’€KTy TPOTHO3YBaHHS, TAKCOHOMIYHOTO piBHA (MacmTady
TepuTopii);

- TIMOWHH PETPOCIEKITii, TOBKUHH MPOTHO3HOTO TOPH30HTY;

- TIOBHOTH 1 IOCTOBIPHOCTI 1H(pOpMAITii.

Jlis KOXKHOT OKpeMOT CKJIaZI0BO1 CyCHUIbHO-TeorpadiuHOro MporHo3yBaHHs PEriOHAIbHOTO
PO3BUTKY BHKOPHUCTOBYIOTHhCSI CBOI MeToau. Tak, MeTOAWKa BHUIUICHHS PETIOHIB mependayae
3aCTOCYBaHHS METOJIB aHAN3y 3B’S3KiB, MaTeMaTHKO-KapTOrpadiyHMX METOIIB; METOAMKA
aHaJi3y EBOJIOMIMHOCTI (PETPOCIEKINisl) — ICTOPUKO-TeorpadiyHUX METOJIB, MOOYJOBH cepii
KapT CTaTUCTUYHUX I[IOBEPXOHb, OBEPJEHHOr0 aHami3y; METOJUKa PEHUTHHIOBHUX OIL[IHOK
(miarHo3) —  CTaTHCTUYHHMX, eKCIePTHUX, IHIEKCHHX  METOMiB, KJIacTepHOro  Ta
JUCKPUMIHAHTHOTO  aHali3iB, Teopli HEYITKUX MHOXHH, METOAMKA CTaTUCTUYHOIO



MPOTHO3YBaHHS — (PAKTOPHOTO, CIEKTPATBLHOTO, KOPEISALIHHO-PETrPECUBHOTO aHai3iB,
3INIQDKYBaHHS,  AQHANITUYHOTO  BHPIBHIOBAaHHS  TOIIO;  METOAMKA  ONTUMI3amiiHOTO
IPOTHO3YBAaHHS — METOIB JIIHIHHOTO MPOrpaMyBaHHs, 0aJaHCOBUX Ta HOPMATUBHUX METOIB;
METOAMKA  HENiHIMHOTO MPOTHO3YBaHHA — METOMIB  JU(EpPEHIIaTbHOrO  YHCICHHS,
HEHPOMEPEKEBUX METO/1B, TOOYI0OBH KapT caMoopraHizaiii, ppakTaabHOI reoMeTpii TOoIIo.

[IporHo3u MaroTh OazyBaTuCsi Ha OOIpyHTOBaHii iH(opmarii, 0 MOBHICTIO, TOCTaTHHO
XapakTepuszye OO0’€KT TPOTHO3YyBaHHs. SIKICTh MPOTHO3IB 3HAYHOIO MIPOIO BU3HAYAETHCS
Ha/IIHHICTIO Ta JIOCTOBIPHICTIO iH(pOpMAIii.

Bumoru no inpopmariiitHoro 3a0e3rnedeHHs

- JIOCTOBIpHICTB;
- aJeKBaTHICTB;
- CIIIB CTaBHICTE;
- BHUYEPIHICTB;
- JIOCTYIIHICTb.

» Aunanimuko-po3paxyHkoeuii  eman  CyCIUTbHO-TeOTpadiuHOrO  TPOTHO3YBaHHS
BKJIIOYAE TaKl mii:

- CKJIaJlaHHS KOHIENTYaJIbHOTO OMKMCy O0O0’€KTy NpPOTHO3yBaHHS, NOOYyAOBa JIOTIKO-
reorpagiqHoi MO/IET perioHaIbHOTO PO3BUTKY;

- (dopmarizaris; nmoOyaoBa reorpado-MaTeMaTHIHUX, reoiHopmaiiftHux,
O1XeBIOPUCTHYHHUX Ta 1H. MOJIETIEH PET1I0HATIBHOTO PO3BUTKY;

- 3IIACHEHHS 00paxyHKiB, IHTepIIpeTallis X pe3yJapTaTiB (OTpUMaHO1 HOBOI iH(OopMaIlii);

- BepuiKalis CyCHiIbHO-reorpadiyHUX MPOrHO3IB PETIOHATBHOTO PO3BUTKY;

- OOTpyHTYBaHHS BapiaHTiB MPOTHO3IB PEriOHAIEHOTO PO3BUTKY.

BiamoBimHo 10 po6Godoi TrimoTe3u, MOEIHAHb METOIIB y MeXaxX KOXKHOI CKJIagoBOL
CyCHiIbHO-TeOrpaiqyHOr0  TMPOTHO3YBaHHS Ta  crnerudiku  TEpUTOpii  CTBOPIOETHCA
KOHILICTITYaJIbHUN OMNKC PErioHaJbHOTO PO3BUTKY, IIO0 € OCHOBOI ISl MOOYJOBH JIOTIKO-
reorpadigaoi Mosem (a0 iX CYyKyITHOCTI).

Jloriko-reorpadiuna monens — 1e reorpadiuHa Monenb, SKa y JOTIYHOMY ITUTaHI YITKO
noOyoBaHa Ta HE Ma€ CYNEPEWIMBHX CyUKeHb. JIoriko-reorpadiuyHe MOETIOBaHHS mepeadavae
BU3HAYEHHS BIJNOBIIHOCTI Ta CYHIAPSTHOCTI OCHOBHHMX TIOHATH, I1HAMKATOPIB, 3B s3KIB,
3anexxHocTed. Tak, HampwWKiIaZ, BHU3HAYAETHCS 3MICT TaKUX 3alIe)KHOCTEH: ,,9WHHHUKH
pPEeTriOHAIBHOTO PO3BUTKY — TEpHUTOpiajbHA CIemiami3aiisa’, ,,piBeHb KOHIIEHTpAIlli JIF0ICHKOT
TiSUTBHOCTI Ta TONSpH3aIlii TEepUTOpii — CTadisl perioHAbHOTO PO3BUTKY”, ,,TEHACHIIL
PEriOHaTBbHOTO PO3BUTKY — TIEPCIEKTHBHA MPOCTOPOBO-4acoBa OpraHizallis JIOJACHKOT
JISUTBHOCTI”, ,,TUT PETI0HY — 3aX0/I¥ PETi0OHATBHOI OJITHKH ~ TOIIO.

3miiicHeHHsT 00paxyHKIB KUIBKICHUX TapaMeTpiB PEriOHATBHOTO PO3BUTKY MOTpelye
dbopmanizariii goriko-reorpadiqHoi Moiemi.

VY mmpokoMy pO3yMiHHI @opmanizayiss — 1€ METOJl IMOJAaHHS 3MICTOBHOI Teopii abo
JOCTOBIPHUX 3HAHb MPO KOHKPETHI 00’€KTH JOCIHIKEHHS SK YHCICHHS, € IMPEICTaBICHHS
3MICTOBHUX 00’€KTiB y BUTIAIl (dopmi) aOCTpakTHUX ijaealizalliif; 11e¢ BHUBUCHHS 00’ €KTIB
[UIIXOM BiIOOpaKeHHsST X 3MICTy, CTPYKTypH, GopMU 4 (YHKIIOHYBaHHS y 3HAKOBOMY
BUTJISI/L, 32 JOIOMOTO0 IITYYHUX MOB (3HAKOBUX CHUCTEM).

Otxe, cyTrh Qopmamizamii monsrae y 3aMiHI YCiX TIPOTHO3HHX IHAMKATOPIB 1
TEPUTOPIATFHUX OJUHMIL CHMBOJIAMH, 3HAKaMH, 00pazaMu; 3aJIe)KHOCTEH — MOCIIiTOBHOCTSIMHU
CUMBOIIIB, (popMyliamMu, PIBHSHHSIMH, HEPIBHOCTSAMH, CYKyHMHOCTSMHU 0Opa3iB, cepisiMH KapT,
rpadamu, TabIULISIMHU TOIIO.

Haii0inpmioro mOMmMpeHHs TpPH NPOTHO3YBAaHHI PETIOHAIBHOTO PO3BHTKY HaOyia
MarematnyHa popmamizamis. ['eorpado-maremaTidni Moaesi (paKTHIHO MAIOTh JIBI CTPYKTYPH —
reorpaiuHy 1 MaTeMaTHYHY.



3 gocBigy CcHiBpoOITHHMIITBA MaTeMaTWKIiB 1 TeorpadiB BiIOMO, IO HAayKOBa MOBa
cycminibHOT Teorpadii BakKO CIpHUIIMAeTbcs MaTeMaTWKaMM, 1 HaBMaKH, reorpadu, BaKKO
CHpUIMalOTh MaTeMaTH4YHY MOBY. Take CITiBBITHOLICHHS PO3KPUBAIOTH aCHEKTH (popmaizarii:

— CEMaHTHUYHUH acCIeKT, 10 BUPAXKa€ CITIBBIIHOMICHHS M reorpadiyHIMH TOHSATTSIMH 1
TEepMIHaMH, 3 OAHOTO OOKy, Ta MaTeMaTHYHUMM CHUMBOJAMHU 1 3HAKaMHu — 3 Jpyroro. [Hmmmu
CJIOBaMM, CEMAaHTMYHHMH acleKT PO3KpUBAE MEXaHI3M ,lIepeKiaay”’ HayKOBUX KOHCTPYKIIH 3
MOBH CYCIIIbHOI reorpadii Ha MOBY MaTeMaTUKH;

— CHHTaKCHYHHUH acIeKT, IO BUpPaXae “rpamMaruky', BHYTPIIIHIO OyJOBY MareMaTHYHOI
CTPYKTYpPH, CIIBBITHOIICHHS MiX ii ckinagoBumHu. [Ipu reorpado-mMaremMatnaHoMy MOIETIOBAHHI
3aCTOCOBY€THCSl IIUPOKUI CIEKTp MaTeMAaTHYHUX MOB — MaTeMaTHYHOI CTaTUCTHKH,
MaTeMaTHYHOTO TMPOrpaMyBaHHS, MAaTeMaTHYHOTO aHali3y, Teopii MHOXXMH TOIIO, IO
BIZIPI3HAIOTHECS HAOOPOM CHUMBOJIB, 3HAKIB, OCOOJUBOCTSAMH iX YIOPSAIAKYBAaHHS Ta iH. [HIIMMH
CJIOBAaMM, CHHTaKCHYHUI acCIEeKT PO3KPUBAE MEXAHI3M Y3IO/DKEHHS HAyKOBHUX KOHCTPYKIIH
cycminbHO1 reorpadii, ,,iepekIaeHux’ Ha pi3HI MaTeMaTU4HI MOBU;

— TparMaTUYHUHN aCHeKT, 110 BUPAXKa€ CIIBBIIHOMIEHHS MK OTPUMaHUMH PE3yJIbTaTaMH
MaTeMaTHYHUX pO3paxyHKIB Ta iX CyCHUIbHO-TeorpadiuHo0 IHTEeprpeTamielo. [HIMMH
CJIOBaMH, MparMaTUYHUN acCHEKT PO3KPHUBAE MEXaHI3M ,,IEpeKiIany’ BUSBJICHHUX 3aJICKHOCTEH,
TEHICHIII 3 MOBU MaTEMAaTHKHU Ha MOBY CYCIIJIbHOI reorpadii.

Po3pi3asttors Tpu piBHI (opmamizanii — TMOBHY, HEMOBHY Ta YacTKOBY. B cuiy
00’€KTUBHUX 1 Cy0’€KTHBHHUX MPUYHH TPHU CYCIIJIHHO-TeorpadivyHOMYy IPOTHO3YBaHHI po3poOKa
BHCOKO(OpMaTi30BaHUX MOJIEICH € TPAKTUIHO HEMOKIIMBOIO. 3a3BUYall 3/IIHCHIOETHCSI HETTOBHA
a60 yacTkoBa (hopmaizaiis.

Ha cyvacHomy erami pO3BUTKY CyCHUIbHO-TeorpaiuHOi MPOTHOCTUKU  OJHI€l
MaTeMaTH4HOi (opmatizamii BHUSBISAETbCS HEIOCTATHHO. EQEKTHBHMMH, Ha AYMKY aBTOpa, €
nporenypu gopmamizarii, moB’s3aH1 13 MOOYIOBOI0 HEHPOMEPEXK, a TaKoXK Gdopmaizallis, o
ITPYHTYETbCSI Ha 3aMiHl JIOTIYHUX KOHCTPYKIii o6pasamu. ToOro mopsa i3 reorpado-
MaTeMaTHYHUM MOJICTIOBAaHHSIM IOBMHHI BHUKOPHCTOBYBATUCS 3aco0M TeoiH(popMaliiHOro,
01XEeBIOPUCTUYHOTO, HEHPOMEPEIKEBOT'O MOJICTIOBAHHSI.

PerionanpHUI PO3BUTOK, SIK CYCIUIBHO-ITPOCTOPOBHM MPOIIEC, € CKIATHUM 00’ €KTOM, M0
HE MO)ke OyTH OINUCaHUIl O/IHI€I0, HABITH ,,HAHOUIBIIOW”, MoneT0. ToMy 3a3BuYail OyayeThes
cUCTeMa JWHAMIYHUX MOJENIeH PperioHaJbHOI0 PO3BUTKY, IO XapaKTEepU3YIOTh Pi3HI HOro
ACTICKTH.

[Ticns mpouenypu Qopmamizarmii mepexoasTh 10 3AIMCHEHHS Ha OCHOBI TOOYJOBaHUX
MoJiesiel pO3paxXyHKOBUX €KCIEPUMEHTIB. A OTpHMaHI pe3yJibTaTH BUCTYMAalOTh OCHOBOIO IS
OOI'pyHTYBaHHsI BUCHOBKIB, JJIsl IATBEPKEHHS a00 CPOCTyBaHHs poO0Uoi rinore3n mporHosy,
BUSIBJICHHS HOBUX 3aJIC)KHOCTEH, TEHICHIIH, OCOOMUBOCTEH pPEriOHAILHOTO PO3BUTKY. T0OTO
3MIMCHIOETRCS TIPOIIeIypa IHTEepIIpeTalii BUXiaHoi iH(opmartii.

[Ipore mepen TuM, K OOTPYHTOBYBAaTHM OCTATOUYHI BapiaHTH MPOTHO3IB PEriOHAILHOTO
PO3BUTKY, HEOOXITHUM € 3MIHCHEHHS MPOLENypHU iX epucghikayii (Bill Nar. verus — iCTHHHUN Ta
ficatio — po610), TOOTO TIEPEBIPKHU X TOCTOBIPHOCTI.

JIOCTOBIpHICTh TMPOTHO3Y — II€ OIlIHKAa WMOBIPHOCTI HOro 3MIMCHEHHS [JIsi TIEBHOTO
4yacoBOro iHTepBany. IcHye 6arato BuiB Bepudikailii, HAUMOMUPEHIII 3 SKUX TaKi:

" [psiMa, IO 3AIHCHIOETHCS IIISAXOM IMOPIBHSAHHS JAHOTO TPOTHO3Y 3 TNPOTHO3aMH,
pO3po0JIEHUMH IHIIUMHA METOJAMU;

" OIIOCepeIKOBaHa (HEmpsMa), 10 3IIHCHIOETBCS NUISIXOM CIIBCTABJICHHS JAHOTO
MPOTHO3Y 3 MPOTHO3aMH, OTPUMAHUMHU 3 1HIIHX JKepen iHpopMalltii;

" [HBEpPCHA, 10 3[IICHIOEThCS IWUIAXOM TEPEeBIPKH  aJeKBATHOCTI TMPOTHO3Y Yy
PETPOCIEKTUBHOMY EPIOIL;

® KOHCEKBEHTHA, IO 3AIMCHIOETHCS IUIIXOM AaHAJTITHYHOrO abo JIOTiYHOI0 BUBEIACHHS
HPOTHO3Y 3 paHillle OTPUMAHUX MPOrHO31B TOLIO.



VY pesynbTaTi Bepudikaiii MOKIMBUM € YTOUHEHHS MTPOTHO3Y — HOTO KOpUTYBaHHs. K10
K Bepudikallis CBITYUTH NPO HEAOCTOBIPHICTH MPOTHO3Y, 3MIHIOIOThCS MeToau abo (Ta)
iHpopMariiiHe 3a0e3MeUeHHs CyCNIbHO-TeorpadiyHOro NPOTrHO3yBaHHS.

3po3ymino, 1m0 Bepudikaiis HE € TIOBHOIO TapaHTIE ICTUHHOCTI MporHosy. Tak,
HaINpUKJIaJ, 1HBEPCHA BepHdiKallis MOXJIWBA JIHMIIE y MeEXaxX OJHIEI cTanii perioHaJIbHOTO
PO3BUTKY, a pe3yJbTaTHU MpsMoi Bepuikamii MOXXyTb BUSABHTHUCS HETaTUBHUMHU IPU BUCOKIH
JIOCTOBIPHOCTI MPOTHO3Y (SIKIIO PO3BUTOK MAa€ O3HAKM HENIHIHHOCTI, a mpsMa BepHdikaris
3MIACHIOETBCS 3 BHKOPHCTAHHSIM METOMIB JIiHIMHOI anreOpu). Aye Taki BUNAJKH IIOB’s3aHi
nepeayciM 13  KOMIIETEHTHICTIO TMPOTHO3WCTAa, BMIHHSAM HOTOo ieHTH(IKyBaTH CcTajii
PETiOHANBbHOTO PO3BUTKY, BHABIATH TEHAEHLIT I1X 3MiHM. Y LUIOMy K BepHpikaris
PO3IISINAETECS K TOBTOPIOBAHICTh IMEBHUX pPE3YJbTATIB MPOrHO3YBaHHSA IPH BHKOPHCTaHHI
pi3HUX (aje KOPEeKTHUX) METOJIB MPOTHO3yBaHHS, 31HCHEHHI MPOTHO3IB PI3HUMH HAYKOBUMH
KOJIEKTUBAMH TOILO.

Miporo mounocmi npocro3y € tloeo noxubka. Iloxubka mporHo3ly — Ie amocrepiopHa
(3acHOBaHa Ha JOCBifl) BEJMYMHA BIAXWIEHHS NPOTHO3Y BiA MAIMCHOrO CcTaHy 00 €KTy
NpOTHO3YBaHHS. BOHa 3amexuTh Big TEBHUX (AKTOPIB — JDKepen MOXUOKH. Po3pi3HAIOTH
JOKEpelia peryJISIpHUX Ta HEPETYSIPHUX NOXUOOK. PeryispHi moxuOKu BUHUKAIOTH B PE3yJIbTATI
BUKOPHCTAaHHSA HEJOCTOBipHOI 1H(popmamii abo 3acTocyBaHHS HEaJEKBaTHHX METOJUK,
HEPETYJISIpHI — y pe3yJIbTaTi MOSBU HEMepea0aYeHUX IMOMAIN, 10 BiIXWISIOTHCS BiJ 3araibHHUX
TEHJEHIII PO3BHTKY 00’€KTy NporHO3yBaHHSA. [IpoTe, B NpUHIMII, peaTbHO pE3yJIbTaTH
MIPOTHO3YBAaHHS MOXYTh OYTH MEPEBIPEHI JIUIIIEC YaCOM.

[Ipo TOYHICTH MPOTHO3Y 3BHYAWHO CYISATH 32 BEIMYMHOIO MOTO MOXUOKH, TOOTO Pi3HUII
MIX TPOTHO30BAaHUMHU Ta (DaKTHYHUMU JAaHUMU JOCITIKYBAHOTO IMOKA3HHKA.

Sxio HasBHI JaH1 peati3allii MpoTHO3Y, BU3HAYAIOTh MMOKA3HUK Mipu sKOcmi npocHo3y (W):

__Pr
ptq

JIe p — KUIBKICTh MPOTHO3IB, MiATBEPKECHUX (HAKTUYHUMH JaHUMH, ¢ — KUIBKICTh
MIPOTHO31B, HE MIATBEPHKCHUX (HAKTUIHUMH TaHUMHU.

Konwm Bci mporHo3u miATBeppKeHi, ¢ = (), 1 BIANOBIIHO Mipa SKOCTI IPOTHO3Y JTOPIBHIOE f{
= ]. YuM Onmokye 3HaYSHHs LbOTO MOKAa3HHUKA 0 HYJISl, TUM HHMXK4Ya SKICTh IPOTHO3Y.
Takox po3paxoBYIOTbCA 1 1HII MOKa3HUKH TOYHOCTI TIPOTHO31B:

. Z|yt _)A/t

* a0comoTHa MOXKUOKa MPOrHO3y: © — " ,

Ac yr — (1)aKTI/I‘IHe 3HAa4YCHHs IIOKAa3HHKA, S\’t — INPOrHO3HC 3HAYUCHHSA IIOKA3HHWKA, M —

KUTBKICTh POKIB IIPOTHO3Y;
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= koe(imieHT po301KHOCTI (PO3X0KEHHS, HEBIAMOBIIHOCTI) TiporHo3y I . Teina:
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Sxmio BCi ¢akTHUHI 3HAYEHHS CHIBMANAIOTh 3 MPOTHO3HUMH, V = () — MOXUOKH BiJICYTHI.
[Tpu v > ] KOHCTaTy€ThCA, 10 IPOTHO3 € HETOYHUM 1 NTO1aIbIIOMY BUKOPUCTAHHIO HE MiJUIATaE.
KoedirienT po301>KHOCTI HalyacTille BUKOPUCTOBY€EThCS AJIsl CIIBCTABICHHS SKOCTI MPOTHO31B,
OTPUMAaHUX Ha OCHOBI Pi3HUX METOJIIB Ta MOJIEIICH.

" KBaJpaTU4HA NOXHOKa MPOTHO3Y: S




[Ticnsa Bepuikaiii Ta KOPUTYBaHHS MPOTHO31B BU3HAYAIOTHCSA iX OCTATOYHI BapiaHTH —
peaNliCTUYHHM, ONTUMICTUYHHUH Ta TECUMICTHYHUH.

» Cunmemuyno-KOHCMPYKMUGHUII eMAan BKITIOYAE:

- y3araJlbHEHHSI OKPEMHX  CKJIQJIOBUX  CYCHIJIbHO-TeOrpaiqyHOrO0  MPOTrHO3yBaHHS
pETiOHANIBHOTO PO3BUTKY;

- OOTpyHTYBaHHS ONTUMAJIBHOI TEPUTOPIANIbHOT CrieIializarii perioHis;

- OOTpyHTYBaHHS MEPCIIEKTHBHOI MPOCTOPOBO-YACOBOI OpTaHi3allii JOACHKOI AISUTBHOCTI y
perioHax;

- AeniMiTallis TEPUTOPIid, 0 TOTPEOYIOTh AePKABHOI MiATPUMKH;

- OOTrpyHTYBaHHS 3aXOJiB PEeTiOHATBHOI MO TUKH.

V3aranpHeHHs ~ pe3yJbTaTiB  OKPEMHUX  CKJIAJOBHX  CYCHUIbHO-TeorpagiqHoro
IPOTHO3YBAHHS PETIOHAIBHOIO PO3BUTKY Iependadae BpaxyBaHHA s KOXKHOI JUISHKH
TEpUTOPil CYKYNHOCTI BHUSBJIEHUX XapaKTEPUCTHUK, IO 31IHCHIOETHCS LUIIXOM ,,HaKJIaJaHHS
pelTuHrIB, CcTajaild, TEHICHLIH pPO3BUTKY, a Ha IX OCHOBI — OOIPDYHTYBaHHS ONTHMAJIbHOI
TepUTOpiasIbHOI  crieniamizamii, Kiacudikamii Ta TPYIMyBaHHS PETiOHIB 3a TMPOOIEMHICTIO,
MOTIOHICTIO IEPCTIEKTUB PO3BUTKY .

Jlume eKcnepTHUM IIISIXOM OOIPYHTOBYETbCS HNEPCHEKTHBHA IPOCTOPOBO-4acOBa
opraizaiisi JIIOJCHKOI AISTBHOCTI Ha JOCHIIKYBaHIM TepUTOpii, AediMiTaiis TEPUTOPId, 110
noTpeOyIoTh JEp’KaBHOI MIATPUMKH, Ta BHU3HAUYCHHS 3aXOJIB PETiOHAJbHOI TMOJITHUKH,
CIPSMOBAHMX Ha MOJOJAHHS KPHU30BHUX CHUTYyalill, CTHUMYJIIOBAHHS PO3BUTKY HPOOIEMHUX
TEPUTOPIH (TIPO 110 HTUMETbCA Y HACTYITHOMY PO3JILTi).

2. Opranizanisi IpOrHO3yBaHHS.

[Topsim i3 HAyKOBO-METOAMYHMMH OCHOBAaMH TIPH PO3pOOII MPOTHO3IB ICTOTHY pPOJIb
BIZIITPAIOTh opzaHizayiiini acnekmu. 30KpeMa, OpraHizailis Ipolecy MPOTHO3YBaHHS BKIIOYAE
TaKi CKJIAJOBI.

» Bubip Ta 3aTBep/KCHHSI BUKOHABI[IB MPOTrHO3yBaHHs. CTBOPEHHS TBOPYOTO KOJICKTHBY
3 pO3pOOKH MPOTHO3Y € JIOBOJI CKJIAIHUM 3aBIAaHHSM, OCKUIBKH MMOMUJIKHA TPHU MA00pi KaapiB
MOKYTh Y KIHIIEBOMY PaxyHKY MPHU3BECTH /10 HE3aOBUIFHUX PE3YJIbTATIB MPOTHO3YBAHHS.

YyacHuKaMU JE€pKABHOTO MPOTHO3YBAaHHS COLIAaIbHO-€KOHOMIYHOTO PO3BUTKY YKpaiHH,
3r1IHO YMHHOI'O 3aKOHO/IaBCTBA, €:

- Ka6iner MinictpiB Ykpainu,

- YNOBHOBAXCHWI IICHTPAIbHHUI OpPraH BUKOHABYOi BIAAU 3 MUTaHb EKOHOMIYHOI
nosiitTuku (MiHiCTEpCTBO €KOHOMIKM YKpaiHn),

- iHOI [EHTpalbHI OpraHM BUKOHABYOi Biamu (MiHiCTepCTBa MPOMHUCIOBOI MOJITHKH,
arponpOMHMCIIOBO1 TTOJIITUKH, TIPAIll Ta COIIabHOTO 3aXUCTY Ta iH.),

- MiCIIEBI1 JIep:KaaMiHICTpallii Ta OpraHd MiCLIEBOTO CaMOBPSITyBaHHSI.

besnocepenHio x po3poOKy MPOTHO3IB 332 3aMOBIICHHSIM BIIAJHUX OPraHiB 3M1HCHIOIOTH
HAYKOBI KOJIEKTHBH. Tak, 10 pO3B’s3aHHS MPOOJIEM COIiaTbHO-eKOHOMIYHOTO TIPOTHO3YBaHHS B
VYkpaini 3amydaroTecs [HCTUTYT ekoHOMiuHOro mporHo3yBanHs HAHY, Paga mo BuBuYeHHIO
npoayktuBHuX cuil Ykpainm HAHY (po3poOHHMK MpOrHo3y pO3BUTKY 1 PO3MILICHHS
NPOAYKTUBHUX cHJ YKpainu Ha mepion ao 2010 poky), JlepkaBHUI IHCTUTYT NMPOEKTYBaHHS
MicT, HarioHaIpHUI 1HCTHTYT CTPATEriuHUX JOCHIDKEHB, & TAKOK HAYKOBI KOJICKTHBHU BUIIHX
HaBYAJILHUX 3aKJIaJiB.

> BusHaueHHsS OCHOBHHX IPOTHO3HHX JIOKYMEHTiB. BiamoBimHO 10 MeTH Ta 3aBIaHb
MPOTHO3YBaHHS (HOPMYETHCS BIAMOBITHUI IMEpeNiK MPOTHO3HUX JOKYMEHTIB 13 3a3HAUYEHHSIM
0a30BUX MIPOrHO3HUX 1HAUKATOPIB.

3rimno 3akony Ykpaiam ,[Ipo mepxaBHe NpPOrHO3YBaHHS Ta PO3POOJICHHS MPOTrpam
€KOHOMIYHOTO 1 COLIaJbHOTO PO3BUTKY YKpaiHH’, CHCTeMa MPOTHO3HUX 1 MPOTPaMHHUX
JOKYMEHTIB €KOHOMIYHOTO 1 COIIaJIbHOT'O PO3BUTKY BKJIIOYAE TPU PIBHI:



- Ha 3arajbHOJIEPKAaBHOMY PIiBHI — IMPOTHO3M EKOHOMIYHOTO 1 COIIialbHOTO PO3BUTKY
VYkpaiHu Ha cepelHbOCTPOKOBHI (TEPMIHOM Ha 5 POKIB) Ta KOPOTKOCTPOKOBH (TepMiHOM 1 pik)
nepiosu;

- Ha PETiOHABHOMY PIiBHI — IMPOTHO3M E€KOHOMIYHOTO 1 COIliaJIbHOTO PO3BUTKY APK,
obnacreit, palloHIB Ta MICT YKpaiHU Ha CEPEIHbOCTPOKOBUH MEPioj] Ta BIAMOBIAHI TporpaMu Ha
KOPOTKOCTPOKOBMH NEPIOJ;

- Ha Taly3eBOMYy PpiBHI — TPOrHO3W PO3BUTKY Taly3eld rocrojapcTsa Ha
CepPEeIHHOCTPOKOBUM MEPIOJI.

Bomnouac 3akonom Ykpaiaum ,,IIpo mianyBanHs 1 3a0yn0oBy TepuTOpii” mependadeHo
PO3pOOKY TaKUX MIAHOBO-IIPOTHO3HUX JIOKYMEHTIB!

- Ha 3arajJbHO/IEP’)KaBHOMY piBHI — ['eHepaIbHOI CXeMU MIaHyBaHHs TepUTOpii YKpaiHu;

- Ha perioHaJIkHOMY — CXeM IuIaHyBaHHs Teputopiii APK, obnacreit, paiioHis, ix rpyIr;

- Ha MICIIEBOMY — I'€HEPAJIbHHX TIJIaHIB HACEJICHUX ITYHKTIB.

TakuM uYMHOM, HANpPUKIAJ, HAa PiBHI MICTa Ha 3aKOHOJABYill OCHOBI PO3POOISIOTHCS
OKpeMO J1Ba JJOKYMEHTH, II0 MAalOTh MPOTHOCTUYHUI XapaKTep — reHepalbHUM IJIaH PO3BUTKY
MiCTa Ta MPOTHO3 HOr0 E€KOHOMIYHOTO 1 COIIaJbHOTO PO3BUTKY. BoJaHOdYAc 3a iHINIATHBOIO
MICIIEBHX OpPTaHIB BIAJM CKJIAIAlOThCS IIe M cTpaTerii po3BUTKY MicT. [IpoTe yci 11 ToKyMeHTH
PO3pOOIAIOTECA aBTOHOMHO, HE Y3TOJIKYIOTHCSI MK COOOIO0 Hi 3a 3aBAaHHSMH, Hi 32 3MICTOM, Hi
3a TepMiHAaMHU BUKOHAHHs. Binblne TOro, aBTOpH OJHUX POOIT YacTO HE 3HAIOTH MPO HASBHICTD
IHIIMX. AHAJOTIYHOIO € CHTyalis i Ha PETiOHAJIbHOMY piBHI, KOJW TOPSAJ 3 PETiOHATBHUMHU
CcXeMaMU IJIaHyBaHHS TEPUTOPIi Ta MPOTHO3aMH €KOHOMIYHOTO 1 coItiaabHOTo po3BUTKY APK Ta
B3a€MHOI y3TO/IKEHOCTI.

[Ile omna mpobiiema MOJsTae y TOMY, HIO MPOTHO3U COIIaJIbHO-€KOHOMIYHOTO PO3BUTKY
APK, obGacrteii, MIiCT, 3TiTHO YUHHOTO 3aKOHOJIaBCTBA, PO3POOIISIOTHCS HA I ATUPIYHUHN MEepioj,
a BIANOBiAHI mporpamu — Ha 1 pik. Ane Takuid TEepMiH € HEAOCTaTHIM Al BUPIIICHHS
CTpaTETiYHUX 3aBJIaHb IX PO3BUTKY.

OTtxe, cucreMa NMPOTHO3HUX JOKYMEHTIB PEriOHAJILHOTO PO3BUTKY MAa€ BKIIOYATH TPH
CKJIAJIOBUX: PETIOHAIBHY CXEMY IJIaHyBaHHS TEPUTOPIi (pO3pOOISETHCA Ha TPUBATUN TEPMIH —
25-30 pokiB), cepeAHHOTEPMIHOBHUN MPOTHO3 COIIAIbHO-€KOHOMIYHOTO PO3BUTKY PETiOHIB
(TepMiHOM 5 POKIB) Ta MOTOYHI IUIaHU (TIPOTPaMH) COLIAIEHO-EKOHOMIYHOTO PO3BUTKY PErioHiB
(Ha HAaCTYNHUH PIK).

> BusHaueHHs  CTPOKIB  BHKOHaHHsS  IpOrHo3yBaHHs. s mporo  Moxe
BUKOPUCTOBYBATUCS 1Ba OCHOBHMX M1IXOIH:

- IPOTHO3YBaHHA 3a KaJCHIAPHUMH CTPOKaMH, IO Irependadae po3poOKy NMPOrHO3iB Ha
HACTYIHHUU TEPMiH 3a TIEBHUI Yac J0 3aBEPIICHHS MOTIePeIHBOTr0 nepioay. Tak, HapHUKIa, MpH
CepeTHHOTEPMIHOBOMY TTPOTHO3YBaHHI 3a MIBPOKY J0 3aKIHUEHHS MMOMEPEAHBOTO I’ SITUPIYHOTO
nepioly PO3MOYMHAETHCA pO3poOka HOBOro mporHozy. Ilicis mporo mpouec MmporHo3yBaHHS
NePEePUBAETHCS HA 5 POKIB 1 BIHOBIIIOETHCS 3a MIBPOKY JI0 3aBEPILICHHS YEProBOTO Mepioay i
T.JI.;

— HeTIepepBHE MPOTHO3YBaHHS, 110 TIepei0avyae MOCTiMHY po3poOKy MPOTHO31B HA HACTYIIHI
nepionu. ToOTO mependayaeTbcs CUCTEMATUYHE KOPUTYBaHHS NPOTHO3HMX IHIMKATOPIB 3
ypaxyBaHHSAM 3MiH, [0 BigOyBatoTbca. Tak, Hampukiag, TpU CEPEIHHOTEPMIHOBOMY
NPOTHO3YBaHHI Y YEpPBHI MOYMHAETHCS PO3POOKA MPOTHO3Y HA MEPioJ] 3 CiUHS MEPUIOro POKY 10
TPYIHS IT’ATOTO; Y JIUITHI — Ha MEPioJ 3 JIOTOTO MEPIIOro POKY /10 CIYHS OCTAaHHBOTO, y CEPITHI —
Ha repiof 3 6epe3Hs NepIIoro poKy Ta JOTOr0 OCTAaHHBOTO 1 T.J.

> BusnaueHHs pOpMH OpraHizallii mpOrHO3yBaHHS:

- “3BepXy BHHU3”, 10 Tiepea0dadae croyaTky po3poOKy MpOTHO3Y Ha PiBHI Aep)KaBH, MOTIM,
3 ypaxyBaHHSIM HOTO TapameTpiB, PO3pOOKY perioHaJbHUX MPOTHO3IB, a BXKE€ HAa 1X OCHOBI —
IPOTHO31B PO3BUTKY JIOKAJIbHUX TEPUTOPIATBbHUX YTBOPEHb;



- ,,3HU3Y BBEpX’, MO Tepeadadae CrodaTtky po3poOKy IMPOTHO3Y B PoO3pi3i JOKAIBHUX
TEPUTOPIAILHUX YTBOPEHB, MOTIM X arperamiilo y perioHaibHi MPOTHO3M, IO, Y CBOIO YEpry,
arperyroThcs y MPOrHO3 Ha PiBHI IepKaBy;

- koMOiHOBaHa (“IJTI BHHW3, TPOTHO3M BBEpX’), MO TNependadae po3poOKy crparerii
COITIaTbHO-€KOHOMIYHOTO PO3BUTKY JEp’KaBH, Ha ii OCHOBI Ta 3 ypaXyBaHHSM periOHAIbHOL
crnenudiku — CTpaTeriii perioHalbHOTO PO3BHUTKY, Ha 0a3i OCTaHHIX — CTpaTErii pPO3BUTKY
HU30BHX TEPUTOPIaIbHUX OJAWHUIL. Y 3BOPOTHOMY HANpSIMKY BiJl JIOKQJIBHOTO PIiBHSA [0
3araJibHOJICPKABHOTO 3JIIHCHIOETBCS pO3poOKa Ta arperamis MPOTHO3IB 3 ypaxyBaHHIM
OOTpyHTOBAHUX CTpaTEriii HA KO)KHOMY PiBHI YIIpaBJIiHHS.

» MarepianbHo-TexHiuHe Ta (iHAHCOBE 3a0E3MEYEeHHS MPOTHO3YBAaHHS, 10, 30KpEMa,
BKIIIOUa€ TMpHuaO0aHHS HEOOXIAHOI CTaTUCTUYHOI iHQOpMaIllii, omIaTy mpaimi BHUKOHABI[IB
nporHo3yBaHHs ((haxiBIiB-eKCIIEPTiB, pOOOYUX Tpyl, HAYKOBUX KOJEKTHBIB), 3a0e3MedYeHHs
KOMIT'IOTEPHOIO Ta 1HIIOK TEXHIKOK, CY4YaCHUMH MPHUKIAJHUMU @aKeTaMHU Mporpam
kopuctyBava, ['IC-npoxykramu, HEOOXIAHMMH sl 3AIHCHEHHS NPOTHO3HHMX PpO3PaxyHKIB,
¢inaHcyBaHHS MyOJiKaIil OTpUMaHKUX Pe3yJIbTaTiB TOIIO.

» IlpakTruHa peasizailis IPOTHO31B, TOOTO iX OrOJIOIICHHS, MOMUPEHHS Ta BUKOPUCTAHHS
mpy  po3poOIll ITUTaHIB 1 MporpaM COIiaTbHO-€KOHOMIYHOTO PO3BHUTKY perioHiB. OCHOBHa
MPaKTHYHA CTIPSIMOBAHICTh PE3yJIbTaTIB CyCHiIbHO-TeorpadiyHOro MpoOrHo3yBaHHs MOB’sA3aHa 13
OOI'pyHTYBaHHIM MPHUHLMUIIB BUAUICHHS Ta JeMiMiTalii TepuTopii, o NoTpedyIoTh Aep>KaBHOI
MIATPUMKH y paMKaxX pPETiOHATBHOI TONITHKH, a TaKOXK BH3HAYCHHS BiJMOBIIHUX 3aXOIiB
perioOHAJIBHOTO MPOTPaMyBaHHSI COIIATbHO-EKOHOMIYHOTO PO3BUTKY .

3. MopenoBaHHA IK Cy4acHMH 3aci0 MPOrHO3yBaHHS.

OpHuM 13 HalleeKTHBHINIMX CY4YacHHX 3aco0iB Mi3HAHHSA CKJIAJHUX YTBOPEHb €
Moldentoeanna — YyHIBEpCaJIbHUN 3araJlbHOHAYKOBHH 3aci0 nmocmipkeHHs. Bin mepenbadae
BHUBUYEHHS TaKuUX OO0 €KTIB JOCTIIKEHHsS, Oe3rmocepeHe MPOTHO3YBAHHS SKUX (TpaauLiiHUMU
3aco0aMu) B CHITy TIEBHUX MIPUYMH HEMOXIINBE, YCKIIaJHEHE UM HEAOIIbHE.

MonentoBanHs Mae psif nepegae. OCHOBHI 3 HUX TaKI:

- 3IaTHICTh OMUCATH 00’ €KT MPOTHO3YBAaHHS SIK IIUIICHE, SKICHO BU3HAYCHE YTBOPCHHS;

- MOJIMBICTh BUSIBJISITH iICTOTHI PUCH 00’ €KTY IPOTHO3YBaHHS;

- 3JIaTHICTh IMITYBaTH PO3BUTOK MPOLECIB;

- MOKJIMBICTh BUKOPHUCTAHHS €JIEKTPOHHO-O00UYHCIIOBAIbHOT TEXHIKU TOLIO.

Boanouac € 1 ieBHI Hedoiku, 30Kpema:

- HE BCl peasibHi MPOIECH MOXHA MPEJICTaBUTH Y BUIJISLAI KOPEKTHOT Mojeni (mepeaycim
MaTE€MaTUYHO1);

- abctparyBaHHs psy (GakTopiB, BBEICHHS IEBHUX OOMEXKEHb, BHACIIIOK YOTO MOIENb
JUIIE CXEMaTUYHO XapaKTepU3y€e OpHUTiHAM, HE BiIOMBA€E BCi B3a€MO3B’SI3KH, BCIO iH(MOpMAIIio
npo O0O0’€KT NpPOrHO3yBaHHSA. ToMy Mojeni € J0BONI CyO’€KTHMBHHM HAOMMKEHHSM 0
BIJITOBIIHUX 00’ €KTIB.

MogenoBaHHS — 1€ HE TPOLIeC OTPUMaHHS MOJIEN1, 8 METO/I BUPIICHHS CKJIaIHUX 3aBJaHb
Ha JIOCTYIHIMIOMY 00’ €KTi - Mojieni. Y 3aranbHodinocodhcbkoMy po3yMiHHI modens (pp. modEle
Bix naT. modulus — 3pa3ok, mipa) — 1e Oyab-skuil 00pa3, aHaior OyIb-SIKOro 00’ €KTYy, MpoIecy
yn spuma ("opuriHama" maHOi MoOJeNi), IO BUKOPUCTOBYETHCS B SKOCTI Horo "3amiHHUKA'",
"mpencraBHuKa". B AKOCTI MoOJeNi MOXYTh BHUCTYIIATH 300pa’ke€HHsI, OIUC, CXeMa, KPECICHHS,
rpadik, miaH, KapTa, Tabmauts, Gopmyia TOIIO.

HalironoBHIIUMY pucamu MOJENeH € Taki:

" MOJENb - € 3aBXKIH CIPOLICHUN BHUPA3 PEalbHOro 00’ €KTy, IKUH HE MOXKE BUYEPIATH
CYTHICTh opuriHaiy. [IpoTre BoHa I[iHHA B TOMY BiJIHOIIIEHHI, IO 3aTYIIOBYIOYH HECYTTEBI, YaCTO
BUITAJIKOB1 J€Talli, JO3BOJISIE BUSIBUTH ICTOTHI TapameTpH, (PaKkTopu pEerioHaIbHOTO PO3BUTKY.
Ha xo’HIl CTymeHi CHpoIleHHsI BTpayaeTbcs SKach 4acTWHA iHQoOpMaIlii, MOJeNb cTae OiIbII
abcTpakTHOO, ane W OUIbII TeHepai3oBaHOI0. SIK HACHINOK, (PaKTHUYHO 3aBXKAU iCHye Oe3miu



BapiaHTIB BiJOOpaKeHHS PeaIbHUX 00’ €KTIB, IO BIIPI3HIIOTHCS MK COOOI0 PIBHEM CITPOIICHHS,
re”epaiizaiii, cTyneHeM HMOBIpHOCTI;

" MOJENb - HE € pPe3yJIbTaTOM MOJEIIOBAaHHS, TOOTO HE € CaMOMETOI0, BOHAa MOBHMHHA
JaBaTH HOBY iH(OpMAIIito ITPO 00’ €KT JTOCIIKCHHS;

" MOJENh TOBMHHAa OyTH JOCTAaTHBRO NPOCTOK (MO0 11 pO3yMiUIM 1 MOIJIM HEHO
KOPHUCTYBATHUCS) Ta JOCTAaTHHO PENPE3EHTATHUBHOIO AJIs BCiX cdep 11 MOXKIMBOTO 3aCTOCYBaHHS 1
pazoM 3 THM JOCTaTHBO CKJIAJHOI, MO0 3 HEOOXiMHOK TOYHICTIO BiAOMBAaTH OO0’ €KT
JIOCITI JKCHHSI.

OTtxe, modeny — 1e mamepianvha abo ya6Ha KOHCMPYKYIsA, AKA 6 Npoyeci Ni3HAHHS
giobusae i 3amiwye 00’ekm O0o0cCniOdceHHs max, wo npu ii 6e3nocepeoHboMy GUBYEHHI
OMPUMYIOMbCS HOBI 3HAHHS NPO OAHUll 00 €KM.

Sk 3a3nauators, I1. Tarrer ta P. Yopmi, mMomens — 1e ,,MiCT MiX CIIOCTEPEKEHHSIM Ta
Teopi€er0”; 1e “30pos A1 OTpUMaHHs BUCHOBKIB”. BOoHM BU3HAual0Th Taki ¢hyHkyii mooeneti:

O TICHUXOJIOTIYHA (PYHKIIISl, OCKITBKA MOJIETh JO3BOJISE YSBUTH YW JOCHIIATH (IUISIXOM
CIPONICHHS) LTy HU3KY IMPOLECIB, SBUIL, SKI B MPOTHUJICKHOMY BHUIMAJKY 3aJUIIMIACH OU AJs
HAC HEPO3KPUTUMH Yepe3 X 3HaYHI MacIITaOu YU CKJIAIHICTh;

0O 30ipHa QYHKISA, OCKIIBKA MOJENIb Ja€ OCHOBY JJIS BUSBJICHHS, CHUCTEMAaTH3aIlii,
BIIOPSAAKYBaHHS HEOOXiaHOT iH(popMaIlii mpo po3BUTOK mporeciB. [Ipu mpoMy Mozeni He yuiie
CIPUSAIOTH OpTaHi3allii JaHWX, ajie ¥ JO3BOJIAIOTh OTPUMATU 3 HUX MaKCHUMalbHY 1H(OpMaIliio,
NpEeCTaBIISI0UH 11 y3araJbHEHO, Y CTHCHTIN (opmi;

O JioriyHa (QYHKITiS, OCKUIBKH MOJIENI OTIOMAararTh MOSCHUTH SIK BiTOYBA€THCS KOXKHHIMA
KOHKPETHHI MpoLiec, BUBHAYUTH IPUUMHU 3B’ A3KIB, OSICHUTH CYTHICTb SIBUIII;

O HOpMaTHBHa (DYHKIIiSl, OCKITBKA MOJENI JO3BOJISIFOTH CIIBCTABIATH OJIHI MPOIECH 1
SIBMIIIA 3 1HIIMMU, BXKE TOCIIIHKEHUMHU;

O cucTeMarusyroda (YHKI[S, OCKUTBKH MOJENI TO3BOJSIOTH PO3IIISIIATH TIHCHICTH SIK
CYKYTHICTh B3a€EMO3B’SI3aHUX CHUCTEM;

0O KOHCTPYKTHBHA (YHKIIIS, OCKITBKA MOJZIENl € CXOAMHAMHU Ha NUIIXY [0 Mi3HAHHS
3aKOHIB 1 3aKOHOMIPHOCTEH PO3BUTKY, HA OCHOBI SIKUX 3aBJISKU IMITAallli Ta EKCIIEPUMEHTYBaHHIO
JI03BOJISTFOTh BU3HAYATH IIUISIXM YIIPABIIHHS MTPOIIECAMH, 320€311eUyBaTH iX MOJIMIICHHS;

0O mi3HaBajdbHA (QYHKINSA, OCKUIBKM MOJENb CIHPHSE TONIMPEHHIO HAyKOBUX 3HAHb,
PO3KpHBaE HAWMEHII BUBYEHI MiClig 00’ €KTY JTOCIIIKESHHSI.

Icuye Oarato migxoaiB a0 kiacudikamii moxenei. ToMy KOpPOTKO 3yHHMHHMOCS Ha
OCHOBHHX 3 HUX:

» 3a CyOCTaHIIIMHOK OCHOBOK BHJIUISIOTH npedmemui (MaTepiaibHi, PEUOBi, HATYpHI,
¢bi3uuHi) Ta 00pa3HO-3HAKOBI (i/1€abHi, CHMBOJIbHI) MOJETI.

IIpeomemni mooeni MatOTh KOHKPETHY PEYOBY Mpupoay. BoHU moainstoThCs Ha

- TpUpoAHi, TOOTO Mozeni Tiel X HPUPOAM, IO 1 O0’€KT JOCHIIPKEHHS, HANPHUKIIA,
MOJICJIbHI KJTFOYOB1 AUISTHKU PET10HIB;

- IITy4YHI — CTBOPEHI JIOAMHOIO 13 MPUPOJHUX MaTepialliB 1HIIOIO TMOXOJKEHHS, HiXk
00’€KT MPOTHO3YyBaHHS, ajie i3 30epeKeHHSIM OCHOBHUX MOTO MapaMeTpiB, HANPHUKIAJ, MaKeTH
320y I0BU MICT;

- TNPEAMETHO-aHAJIOTOBl, fKI OYIyIOThCS 3 YypaxyBaHHSM MPHUHIUITY CXOXOCTI,
noMi0OHOCTI 3a TIEBHOI CYKYIHICTIO O3HAaK Ta TMPUHIMIOBOI BIAMIHHOCTI 32 1HIIUMHU
napamerpamu. B 1inomy marepianbHi MoJeli He Ha0yJIM 3HAYHOTO MOIIUPEHHS MPH CYCHUIbHO-
reorpagiqyHOMY TpPOTHO3yBaHHI. AJle y cBiTi Habararo OLIbIIE CXOXKOCTi, HIK 3[Ja€ThCS Ha

nepmmii mornsy. Tak, HanpukiIan, amepukancekuii corioreorpad B.JI. Tapicon (W.L. Garrison)
po3poOUB TMPEIMETHO-AHAIOTOBY MOJIEb, TPOBOISYN aHAJOTII0 MK 3pOCTaHHSM MiCTa Ta
PO3BHUTKOM MIATKH MOJIIPHOTO JILOITY.

Obpasno-3nakosi moodeni 00 €IHYIOTh HAWPI3SHOMAHITHIII ysIBHI MOOYIOBH, IO
BIJIPI3HSAIOTHCS MIXK COOOFO piBHEM aOCTpaKIlii Ta cTyrnmeHeM (opmalizaiii ysBlIeHb PO PErioHH.



CritbHUM JUTsl HUX € T€, 1[0 BOHU KOHCTPYIOIOTHCS JTIOJUHOIO, 3MIMCHIOIOTHCS Y i1 CBIZIOMOCTI, €
cnenugiYHUM MPOTyKTOM JIFOJCHKOTO MHUCIeHHs. OOpa3HO-3HAKOBI MOJIEN1 MOAUIAIOTHCS Ha:

- o0OpasHi (iKOHIuYHi), 110 BiAOMBAIOTH BJIACTHUBOCTI O0’€KTY B 3MIHEHOMY MacIITa0i.
Hanpuknan, cepist aepo0TO3HIMKIB TPAHCIIOPTHUX LUISAXIB 31 Pi3HI POKH;

- aHaJOTOBO-3HAKOBI, SK1 TIOKa3yIOTh OJHY BJIACTUBICTH uepe3 iHmry. Hampukman, cepii
KapT TPAHCIOPTHUX LUIAXIB, /i€ JOPOT'H MMOKa3yI0ThCs PI3HUM KOJIBOPOM 1 TOBIIUHOIO;

- (opManbHO-3HAKOBI, IO TOKAa3yIOTh BJIACTHUBOCTI Y BUIJISAI YMOBHUX IO3HAYCHb.
Hanpuknan, popmyna, mo xapakTepusye ryCTOTy TPAaHCTIOPTHHX IIIJISIXIB.

» 3a CTYIICHEM BiJIOOpaKEHHS JAMHAMIKU BUAUIIIOTh cmamuyni Ta ounamiyni monaeni. [lpu
OMucax CTaTUYHUX YTBOPEHb (CYCHUIBHO-IPOCTOPOBUX KOMIUIEKCIB) KOPHUCTYIOTBCS, SIK
MPaBUIIO, CHUCTEMOI) CTAaTUYHHUX MOJENCH; TPOIECH K BiTOOpPaKalOThCA JUHAMIYHUMU
momenssiMu.  O. TormuieB  po3pi3HA€  CTPYKTYPHO-CTAaTH4HI,  (YHKIIOHAJIBHO-CTATHYHI,
CTPYKTYpPHO-IMHAMI4Hi (BiIOMBaIOTh 3MIHU CTPYKTYpH B dYaci) Ta (DyHKI[IOHAIBHO-IUHAMIYHI
(BimOMBarOTh 3MiHM (PYHKIIIH B Yaci) MOZEII.

» 3a BEIMYHMHOI HMOBIPHOCTI BUIUIAIOTH OemepMminogani (i3 CTPOTO OIHO3HAYHUMHU
BUCHOBKAaMH) 1 cmoxacmuuni (BUCHOBKH Iepen0adaroTh MMOBIPHICTh TOSBU THX YW 1HIIUX
nomi) mozaem.IIpu po3pobmi merepmiHoBanux (Bin jaT. determino — BH3Ha4yar, OOMEKYIO)
MoJiesIell BpaXxOBY€ThCS NMPHUHLMUI JETEPMiHI3MY: MOBEAIHKY 00 €KTy MPOTrHO3YyBaHHS MOXHA
nepea0aunTH, BUXOASIYM 3 OCOOIMBOCTEH AMHaMiku i#oro mnapametpiB. [lpu po3pobmi x
CTOXAaCTUYHUX (BiA Tpem. otdy0olg — 3/10TaaKa, Hamip) MoJeNeld — MPUHIUI HEBU3HAYEHOCTI:
HOBEJIHKY 00’€KTy NPOrHO3yBaHHS HEMOXIIUBO IepeadaunTH OJHO3HAYHO, MOXKHA BECTH MOBY
JIUIIE TIPO IMOBIPHICHUN PO3MOILNI Ta CepeH] 3HAUEHHS] OCHOBHHX HOT0 MapaMmeTpiB.

Otxe, mpu cycniuibHO-reorpagiyHOMY TNPOTHO3YBaHHI HANOLIBIIOr0 MOMIMPEHHS
OTPUMAITH 0OPA3HO-3HAKOBE OUHAMIYHT CIOXACUYHI MOOEJ.

» 3a METOAMYHUM arapaToM Ta TEXHIYHUMH 3ac00aMH, 0 BUKOPHUCTOBYIOTBCS:

- eeozpagho-mamemamuune MOOenN08aHHs — IPYHTYETHCSI HA BUKOPUCTaHHI MAaTEMaTUYHHUX
METOMIB JTOCHI/PKEHHSI Ta KOMIT IOTEPHUX Iporpam KopHCTyBauda, 30kpema, Excel, Statistica
Tomo. MokKHa BUAUTUTH JBi BETUKUX TPYNH Teorpado-MaTreMaTHIHUX MOJENEH — CTaTUCTUYHI
Ta onTuMizaiiiiHi. CTaTUCTUYHI MOJECII TPYHTYIOThCS Ha 3aCTOCYBaHHI METOJIIB MaTEMaTHIHOL
CTaTHCTHUKH 1, y CBOIO UePTy, MOAUISIIOTHCS Ha (GakTOpHI (HaNmpUKIad, IEKOMIO3UIiTHI, TPEHI0BI
(omHO(akTOpHI), KOpensliiHO-perpeciiiHi  (OaraTodakTopHi) MoOIemi) Ta THUIOJOTIYHI
(Hampukiaa, KigactepHi  Mogemi). OnrumizamiiiHi  Mozmeni TIPYHTYIOTBCS Ha  MeEToJax
MaTeMaTUYHOrO0 MpPOrpamMyBaHHS Ta IOUIYKY EMIIIPHUYHUX 3aJI€XKHOCTEH 1 MOAUIAIOTBCS Ha
CTPYKTYpHI MoOAeNi (Hampukiaa, MOJAETh BUPOOHHUOI 3aJadl JIHIMHOrO MporpaMmyBaHHS) Ta
MO/IeJTi TOTOKIB (HAaIPUKJIIa1, MOJIeIi TPAHCIIOPTHOT 3a1a4i, TpaBiTaLiiHi).

- eeoinghopmayitine moodentoéants — 0a3y€eThCsl HA BUKOPUCTaHHI NEPeayCiM MaTeMaTHKO-
kaprorpadiuaux MetoaiB mociimkenss, ['1C-anami3y Ta BiAMOBIMHUX KOMIT FIOTEPHHUX MPOTpaM
(3okpema, ArcView, Maplnfo, Surfer Tomo). OcHOBHMMH pi3HOBHIAMH TeoiH(OpMaIiiHIX
Mojenell € Taki: kaprtorpadiuni mojeni (mependavyaroTh MoOynOBY Ta HaKIaJaHHS KapT
IPOCTOPOBOi ~ OpraHi3amii pi3HUX BHIIB JIIOJACHKOI MiSTIBHOCTI y perioHax), MoJelni
,»,CTATUCTUYHOTO penbedy”’ (HANpUKIAL, MOJCTI IMOTEHIIAaTy IO, TPEHAOBI Ta 3aJUIIKOBI
MoOJIeIl TPOCTOPOBOI perpecii), imMiTariiiHi Moaeni (HampuKIaa, MOJENl MPocTOpoBoi audys3ii,
€BOJIIOLIT TPAHCHIOPTHUX MEPEX, MOJAEI NPUHHATTA PIllIeHb LI0J0 JIOKali3alii Ta nepeMilieHHs
y TIPOCTOPi TOIIO).

- Oixesiopucmuune M00enN08aHHs — TPYHTYEThCA TIEPEeNyCiM Ha BUKOPHUCTaHHI METO/IIB
ONMUTYBaHHS, 1 mependayvae y3aralbHEHHS KUTBKICHOT iHQoOpMalli, OTpUMaHOi y pe3ynbTari
EKCHEepPTHHUX OI[HOK. [loAinsgtoThCst HAa MOJIENI CTpaTeriii po3BUTKY (J03BOJISAIOTH MEpeadaynTH
IMOBIpHICTh 3MiHHM CTaJiil pPErioHaAJILHOTO PO3BHUTKY, HACTaHHS NEBHHUX IOJii, BH3HAYUTH
MPIOPUTETHICTh HANPSIMIB PO3BUTKY PETIOHIB, OIIHUTH HAWICTOTHINII PU3UKHA 1 3arpo3M) Ta
Mojzeni 0o0pa3iB (I03BOJIAIOTH C(HOpMYBaTH MEpUEHIiiHI CTEPEOTUIIHI TOPTPETH PETIOHIB,
OLIIHUTH iX MPUTATAIBHY CUITY, piBeHb C(HOPMOBAHOCTI TOLIIO).




MonentoBaHHs B3araii € aye IIUPOKUM MOHSATTSAM, 10 BIAHOCUTHCS MPAKTUYHO A0 YCIX
CTOpIH IIOJACHKOT MisbHOCTI. ['eorpadgu MaroTh crhpaBy 3 reorpaiqyHUMU MOJECISIMH, TOOTO
TAMH MOJCJISIMH, 10 BiJIOWBalOTh pucH TeorpadiyHux o0 €KTiB. 3BilCH 2eocpaghiune
MOO0eN06anna - 1e npoyec noOyoosu, BUGUEHHS [ BUKOPUCAHHA 2eozpaghiunux mooenell 6
NPAKMUYHIl i meopemudHill OisibHOCHI.

JliaJIeKTi3M MOJICITIOBAHHSI TOJIATAaE B TOMY, IIOO BiJ peasibHOT TIHCHOCTI MEpEeHTH 10
MOJICJIi OPUTIHAY 1, BUSSBUBIIIM OCHOBHI 3B’ SI3KH, BIZITHOCHHHU, 3aKOHOMIPHOCTI, 3HOBY BiJl MO
MOBEPHYTHCS 10 OPUTIHATY 3 METOIO OT0 MPOrHO3YBAaHHS Ta YIIPABIIHHS.

MojenoBaHHS BKJIIOYAE TPH €TaIH:

- 1o0yoBa;

- BHBYCHHA,

- BHUKOPHUCTAHHI.

I
O0’exT | Mogenb 00’ ekTy
IIPOTHO3YBaHHS POTHO3YBaHHS

v II
3HaHHS PO 11 3HaHHS PO
00’ €KT « MOJENb

IIPOrHO3yBaHHA

I — moGymoBa mozeni,
II — BUBYEHHS MOENI;
11 — orpumanHs HOBOI iH(pOpMAIIii;
IV — Bukopucranus mozeni.

MonentoBanHsi 00’e€Hy€e B cOOl TpH CKJIQAOBI — Cy0’€km ni3HAHHA, MOOelb Ta 00 €Km
NPO2HO3Y8AHHS, MK SIKUMH 1CHYIOTh B3a€MOJIIsl Ta CTiHKi BiIHOIIICHHS.

JluHamiYHE MOJICTTIOBAHHS BKJTFOUAE TPU CKIIQJIOBI:

- cumyayiline mMooden06anus — 1e Tpolec MoO0yI0BU, BUBYCHHS 1 BUKOPUCTAHHS MOJeNe
aHajli3y Cy4acHOro CTaHy O00’€KTy IIPOTHO3YBaHHS. MOro pe3yiabTaToM €  BHSBICHHS
TEPUTOPIAIBHUX Ta Taly3eBUX MpoOJieM 1 0COOIMBOCTEH PO3BUTKY CYCHUIBHO-IIPOCTOPOBUX
MPOIIECIB;

- pempocnexmugHe MOJECIIOBAHHS — 1¢ mpolrec NmoOyJOoBU, BUBUEHHS 1 BUKOPHCTAHHS
MOJeIell PEeTPOCIIEKTHBHOTO aHANi3y CTaHiB 00’€KTy MPOTHO3YBAHHS B MHHYIOMy. Moro
pe3yJbTaTOM € BUSBICHHS TEPUTOPIaIbHUX Ta Taly3eBUX TEHACHLIA 1 3aKOHOMipHOCTEU
PO3BHUTKY CYCIUIBHO-IIPOCTOPOBUX MPOLIECIB;

- NpPOcHO3He MOOentoeanHs — T TIPoleC MOOYJIOBH, BUBYCHHS 1 BHUKOPHCTAHHS MOJEICH
IPOTHO3y MaiOyTHIX CTaHiB 00’€KTy MPOTHO3YBaHHS. MOro pe3yIbTaToM € BU3HAYCHHS
BapiaHTIB MOJAIBIIOTO PO3BUTKY CYCHITFHO-IIPOCTOPOBUX MPOLIECIB.

3anumanHa Ona CAMOKOHMPOJII0:
1. Slkuii eTan nporHo3yBaHHs € HaWBIANOBIAAIBHIIINM?
2. SIxi ocHOBHI BUMOTH 110 iH(OpMaIliiHOTO 3a0€3neYeHHs TPOTHO31B?



NonkWw

Y yomy nonsirae cyTHICTH hopmatizarii?

Po3zkpuiite cyTHicTh Bepudikallii mporHos3is.

o € MipoO TOYHOCTI MPOTHO3Y 1 SIK BOHA BU3HAYAETHCS?

SIKi cTpoku BUKOHaHHS Ta (hopMu opraHizaiii mporHo3yBaHHs Bu 3naete?

Ski kmacu Mojienielt OTpuMalTi HalO1IBIIOTO MONTUPEHHS B CYyCHUTBHIN Teorpadii?



Tema 6: METOAUKA EKCIIEPTHOI'O ITPOI'HO3YBAHHA PEI'TOHAJIBHOI'O
PO3BUTKY

1. YMOBH BUKOPHCTAHHS METO/IiB eKCIIEPTHUX OIiHOK.
2. AHAJII3 pe3VJabTAaTiB eKCIEePTHOI0 MPOrHO3YBAHHS.
3. Meroau /leabgi Ta ,,M03K0BOI aTakn”.

3anuTaHHs IS CAMOKOHTPO.IIO.

1. YM0BH BHKOPHCTAHHSI METOIB €KCIIEPTHUX OLIHOK.

Jns toro, moO pe3yapTaTH EKCIEPTHOTO MPOTHO3YBaHHS OyjM HAyKOBO 3HAUUMHUMHU
HEOOXIJTHO TOTPUMYBATHUCS MIEBHUX YMOB iX 3aCTOCYBaHHS.

Ilepwioro HaWBaXXITUBIIIO YMOBOIO BUKOPUCTAHHS €KCIIEPTHUX METO/IB TOJSTAE Y TOMY,
o0 excnepmu He NOBUHHI OymMu 3ayikaeieHi y pe3yibmamax npoeHosysauus. Tomy miabip
€KCIEPTIB 3aBXK/U 3A1MCHIOETHCS JOCUTh PETEIBHO.

/[py2oro 1CTOTHOIO YMOBOIO €KCIIEPTHOTO TMPOTHO3YBAaHHS € HeOOXIOHICMb OMpPUMAHHS
KITbKICHO 8U3HAYEHUX 8I0N08I0ell eKcnepmis Ha 3alpOIIOHOBAaHI ITUTAHHS.

Tpems yMmOBa BUKOPUCTAHHS €KCIIEPTHUX METO/IB — Y3200J/CEHICMb OYMOK eKCnepmia.

3a3BHuail BUKOPHCTOBYEThCSI TaKi OCHOBHI BapiaHTH KUIBKICHOTO BHpa3y BiJNOBIJCH
EKCIepPTiB:

" eKCTICPTH JAIOTh OANBHY OIIHKY BIIHOCHOI BaXJIMBOCTI KOXXHOTO 3 MOXJIMBHX HAIPSMIB
PO3BHUTKY JOCTIIKYBaHUX MPOIECiB HA TepuTopii. JJIs bOro HaW4yacTilie BUKOPUCTOBYETHCS
100-6anpHa a00 10-0aynpHa MIKaja;

® eKCIIEPTHU JAal0Th OaNbHY OLIHKY SKOCTiI 0a30BHX MapaMeTpiB PO3BUTKY MEBHUX MPOLECIB
Ha Tepurtopii. [l mporo Haivacrime KOPUCTYIOThCS S-0ambHOIO miKaiorw Bif 1 (mobpe) mo 5
(me3amoBUIBHO), 1m0 Oepe cBid mouaTtok Bixg pedtuHroBoi cuctemu CAMEL, sky
BUKOPHCTOBYIOTh OpraHdM Harisily 3a OaHKIBCHKOIO [isIbHICTIO. [l kokHOTO OaHKy
OLIIHIOETHCS KiIbKa 0a30BHX 1HAMKATOPIB, CepeAHid Oal Mo AKUX € PEeHTHHTOM (iHAHCOBOTO
cTaHy OaHKy 1 BM3HA4ae CTyNiHb MailOyTHBOTO BTPYYaHHS OpPraHiB OaHKIBCHKOTO HArJIsiAy B
HWOro MisSIIbHICTD;

" eKCTIEPTH OLIIHIOIOTh Yac 3aBepUICHHs MEBHOI MO/ii, poOIsYM Ha MIKaNi POKiB BiAMOBIAHY
MIOMITKY.

Hauinpocmiwum cnocobom npoenoszyeants OyB OU pO3paxyHOK cepeoHbOapu@dmMemuiHo2o
3Ha4eHHs OIIHOK BCIX EKCIEpTiB. Ajie MMOBIPHICTh TaKUX MIPOTHO3IB OyjAe IykKe HHU3BKOIO,
OCKIUIBKHU JTy’K€ YacTO TPAIISIOTHCS BUIAIKU, KOJIH AEAKl eKCIEPTH 3 TUX YH IHIIMX MIpKYBaHb
JAI0Th JIOBOJII aOCypOHi oyinKu, 1O CYTTEBO PI3HATHCS BiJ AYMKH OUIBIIOCTI 1 CIIOTBOPIOIOTH
OCTaTOYHI PO3paxyHKH. ToMy OOOB’S3KOBOIO € TpOIEeNypa BH3HAYCHHS PIBHS Y3TO/HKEHOCTI
JYMOK €KCIIEPTiB, 110 CBIAYHUTH MPO PEMPE3CHTATUBHICTh OTPUMAHHUX Pe3ynbTatiB. [ mporo
PO3paxoBYIOTh TaKl MOKA3HUKU:

» Koe(iIIEHT MHOXHHHOI PAHTOBOi KOpEJMii OI[IHOK KOXKHOTO eKclepra 3a BciMa
napamerpamu (Hamp., Cripmena, @exaepa). UuM JaHUi TOKa3HUK € OJIMDKYUM 10 OJWHHMII, TUM
y3TOJKEHICTh TyMOK €KCIIEPTIB € BHIIOK. 3HAYEHHS AAHOTO IOKAa3HUKA, MEHIIl 3a MEBHY
KpuTHUHy BenuuuHy (Hampukian 0,5 ab6o 0,7) € miAcTaBol0 BBaXKaTH OTPUMAaHi BIAMOBII
PECIIOH/ICHTIB Hepenpe3eHmamusHUMU);

» koe(ilieHT KOHKOPIAITii, IO PO3PaXOBYETHCS 33 (HOPMYIIOL0:
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Jie n — KUIBKICTb €KCHEpTiB; M — KUIbKICTh MOKJIMBHUX BapiaHTIB OIHKHU (a00 KiJIBbKICTbH
napaMeTpiB, abo KiTbKICTh YacCOBHX BIIMITOK, 3aJIEKHO BiJ CIMOCOOY KUIBKICHOTO BHpa3y




BIJIMOBIJIH €KCHepTiB); A — BIAXWJIEHHSA BiJ CEpPeAHBOI CYMH paHTIB (PO3PaxOBYETHCS 3a
dopmystoro: n(m +1)/2).

Koeoinient koHkopmamii moxke matu 3HaueHHsS Bim 0 mo 1. fxmo w=0, To aymMKu
eKCIepTiB abCONIOTHO HEY3TOKEHi, SKIO0 W=/, AYMKHA €KCHEepTiB TOBHICTIO CITiBIIaJat0Th.
TakuM 4YMHOM, YMM 3HAa4YeHHS [aHOTO TIOKAa3HUKA € OMIDKYMM [0 OAMHMIN, TUM BHILE
Y3TOJKEHICTh JYMOK €KCIepTiB. SKiio koedillieHT KOHKOpAAIlii € MEHIIIUM 3a TIeBHE MOPOTroBe
3raueHHs (0,3-0,4), piBeHb y3roPKEHOCTI TyMOK €KCIIEpPTIB € HETOCTATHIM.

3a3Buuail U MOMIMIIEHAS PE3yIbTaTiB €KCIIEPTHUX OLIHOK 6i0106i0i TUX EKCIEPTIB, YHi
TyMKH Hauticmomuiuie GIOPIZHAIOMbCA Bl PEIITH, GUKIIOUAIOMbCA 3 AHANi3y, 1 KoedImieHT
KOHKOpJIaIlii po3paxoBY€eThCS Bxke 0e3 1X ypaxyBaHHS. SIKIIO MiCHas KiTbKapa3zoBOro MOBTOPEHHS
JaHOI TIPOLEAYPH KOEPIIIEHT KOHKOPAAILli 3aUIIA€ThCS HE3aJ0BUILHUM, HEOOXITHO 3p0oOHUTH
BHCHOBOK TIPO T€, [0 OTPUMaHi pe3yJIbTaTH € Hepenpe3eHmamueHUMU.

PosrasHeMo MexaHi3M po3paxyHKy KOoe(ilieHTy KOHKOpAAIlii Ha KOHKPETHOMY TPHUKJIaII.
Hexait y Hac € yotupu excneptu, siki 3a 100-6anpHOI0 IMIKANO0 OLIHIOITH HMOBIPHICTH TPHOX
MOYJIMBUX HaIpPSMiB PO3BUTKY IIEBHOTO MPOLIECY — CTPATETIi PO3BUTKY PErioHiB:

Crparerii po3BUTKY perioHis Excneprn

1 2 13| 4

[. EkciopTHO-CcHpOBUHHA CTpaTeris
[PO3BHUTKY: IPIOPUTETHA MiATPUMKa ByribHO-| 40 | 40 | 35 | 40
METaTypPTriiHOTO KOMIUIEKCY, CTUMYJTFOBAHHS
EKCIIOPTY

I1. [HBecTHIIIfHO-1HHOBAIlI}{HA CTpaTeris
[PO3BHUTKY: TIPIOPUTETHA MiATPUMKA 30 | 35140 ] 35
BHCOKOTEXHOJIOTIYHUX rally3eil, CTBOPEHHs
CHPUATIMBOTO PEKUMY 3aTTyUCHHS
IHBECTHILIII

[11. 3mimana cTpareris: peopraHizaris
BYT1JILHOT MPOMUCIOBOCTI, MOJIEPHi3allis 80 | 80 | 90 | 80
METaTypriiHuX MiANPUEMCTB, CTBOPEHHS
TEXHOMAPKIB

s o6uncnenHs koedilieHTa KOHKOPAALii CIOYaTKy BiAMOBiAI KOXKHOTO 3 €KCIEPTIB MU
PaHXy€eEMO 3a BEIIMUYMHOIO HMOBIPHOCTI, a MOTIM JIJIsi KO)KHOTO HANpsSMYy 3HAXOJIUMO CYMapHHMA
paHr.

Cepenns cyma panriB craHosutume: 4 (3+1) / 2 = 8. Ii 3HaueHHs BigHIMaeMo Bin
CyMapHUX PaHTIB IO KO)KHOMY HaIpsAMY, a pe3yJbTaT MiTHOCHMO J0 KBaJpary.

Hanpsawm | banu excnepris Pauru Cymapunii| A | A?
1 /23 /4]1[2]3|4 paHr
I 40140 [35[4012 2|32 9 1 1
II 30135/4035[3|3[2]|3 11
111 80809 |80 |11 ]1]1 4 41 16
Cyma 26

Tenep po3paxoByeMo BiacHe Koe]illieHT KOHKOpAALii:

12%26 312
w= 2 3 = :0, ,
42(3°-3) 384

10 CBIYUTH MPO AOCTATHIM PiBEHb y3rOHKEHOCTI IYMOK €KCIEPTIB.




KO0 OIIHKM OJHOTO €KCIepTa I PI3HUX HampsSMIB CHIBIANal0Th, TO paHTH
BUCTaBIISIOTHCS SIK cepelHboapupMeTnaHe 3Ha4eHHs. Lle Tak 3BaHi 3B’513HI paHTH.
SIKmo 3HaYeHHS TOKa3HMKIB, BHMCTAaBJICHI OJHUM EKCIIEPTOM CIIBIAga0Th, (hopmyia
KoedimieHTa KOHKOpAIii yCKIaJHIOEThCS:
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{ — KUTBKICTh OJTHAKOBHMX PaHTIB, BUCTABICHUX KOXKHHM €KCIIEPTOM.

2. AHaJi3 pe3yJbTaTiB eKCIIEPTHOI0 MPOrHO3YBaHHS.

[Tpu Ge3nocepeqHHOMY aHaii3li pe3yJbTATIB EKCIIEPTHOTO IMPOTHO3YBAHHS Ha IEPIIHii
IUTAH BUXOAUTb NUTAHHS. AKUM YUHOM SUAGUMU KOJLEKMUeHy OyMKy ekcnepmig? Jljid 1bOTO
ICHYIOTh PI3HOMaHITHI criocoOu. Po3ristHeMo 1Ba HAOUTBII MOMYJIAPHUX 3 HUX.

» Meodiannuii cnocié. Sk 3a3Hayanocs BHIIE, TOIIYK CEPEIHbOAPHU(PMETHIHOTO
3HAYCHHS BCIX OIIIHOK EKCIEpPTiB HE € HAyKOBO OOTpYHTOBaHMM. ToMmy JUIsi BH3HAYCHHS
KOJIEKTUBHOI €KCIIEPTHOI OI[IHKHM MPOTHO30BAHOI MOJi1 KOPUCTYIOTHCS MEIIaHHUM 3HAYEHHSM.
Jlnis BU3HAUEHHS MeJiaHH BCl 3HAUEHHS €KCIEPTIB BIOPSIKOBYIOTHCS 32 X BEIUYHHOIO.

Meoiana (Me) — e 3HaueHHS, 110 pO30UBaE P BIOPSAKOBAHUX OI[IHOK €KCIIEPTIB HA JIBI
piBHI yactuHu. Tak, HAMPUKIAL, SKIIO MU MaJId O TaKi OIIHKU I’ SIThOX EKCIIEPTiB, PO3TAIIOBaHi
3a 1X BEJIMYUHOIO:

50, 50, 55) 55, 60,

TO Me = 55 — cepeiHe 3a po3TallyBaHHSM 3HA4YCHHsS. SIKIIO K KUIBKICTh €KCIEPTIB €
napuoro, SIK 'y HaBelIeHOMY B TIOTIEPETHHOMY 3aBJaHHI MPHUKIIA/IL, TO MeIiaHa PO3PaXOBYETHCS 5K
cepeonvboapupmemuyHe 3HAYCHHS IBOX CEPEIHIX 32 PO3TAIlyBaHHSIM 3HAUCHb:

Juig mepuioro Hampsmy: 35, 40, 40, 40 — Me = 40 Gaunis.

utst ipyroro Hanpsmy: 30, 35, 35, 40 — Me = 35 Ganis;

n1st Tprhoro Hanpsimy: 80, 80, 80, 90 — Me = 80 6auis;

» Chnocio i3 6UKOPUCMAHHAM 8a206UX KoeqiyicHmie KOMNEMeHmMHOCHI eKcnepmis.
Hanuit crnoci0 mnepenbavyae HaJaHHS KOXKHIM KUIBKICHIM BIAMOBIAI eKclepTa BaroBOTO
KoeilieHTa BiAMOBIAHO 10 piBHS HOro komneTeHTHOCTi. KoedilieHT KOMIIETEeHTHOCTI eKcrepTa
(K¢) PO3paxOBYEThCS SIK CepenHbOApHU(PMETHYHE KOe(illi€HTIB apryMEHTOBAaHOCTI (K,) Ta
CTYTEHS 3HAMOMCTBA 3 TTPOOIEMOIO (K;): Ky = (K, TK;)

[ndopmartito 11 BU3HAUEHHS [TUX JBOX KOE(III€HTIB HA/Aa€ caM eKCIepT.

Croyatky eKcrepT BU3HAYa€E CTYIIHB BILUTUBY I1’SITHOX OCHOBHHX JDKEPEN apryMeHTAIlil 1o
TPHOX TPAJAIISIX: BUCOKUHN, CepeHIi a00 HU3BbKUH. J[J1s IIbOT0 y BiINOBIIHINM Ta0JIHII HABIPOTH
KOXXHOTO 3 JDKEPEJI apryMeHTallil BiH IMO3Ha4Ya€ MeBHUM 3HAYKOM JIMIIE OJIMH 3 BapiaHTIB HOTO
CTYTICHSI BILTHUBY.

Jlxepesia aprymeHTamii CryniHp BILIUBY
B C H
1. TeopeTnuHui aHai3 X
2. Anaii3 GaKTHYHHUX JaHUX X
3. 3HaHHS BITYU3HSHOTO JOCBITY X




4. 3naHHs 3apyO1’KHOTO AOCBiTY X
5. Intyiuis X

Koxna xmiTnHKa Tabnuii mMae BifmoBigHe 3Ha4eHHs. CyMylOud 3HAYEHHS BCiX KIIITHHOK,
MO3HAYEHUX TIEBHUM YHHOM, MU OTPUMY€EMO Koe(irieHT aprymenToBaHocTi. Moro maxkcumanvue
3HAYeHHs OOPIBHIOE OOUHUYI.

Jlxepesia aprymeHTamii CryniHp BILIUBY

B C H

1. TeopeTnuHmii aHai3 0,3 0,2 0,1
2. Anaii3 GaKTHYHHUX JaHUX 0,5 0,4 0,2

3. 3nanHg BiTun3HgHOTO AocBiny | 0,05 | 0,04 | 0,03
4. 3HanHHSs 3apyO1’KHOTO JOCBITY 0,05 | 0,04 | 0,03
5. Iaryimis 0,1 | 0,06 | 0,04

VY HaBeneHOMY MpPUKJIAAlI KOe(]illieHT apryMEHTOBAaHOCTI cTaHOBUTHME: kK, = 0,2 + 0,5 +
0,05+ 0,03 + 0,06 = 0,84.

Hami excrept 3a 100- GampHOIO abo 10-0ambHOIO — MIKAJNOIO OI[HIOE CTYIiHH CBOTO
3HAMOMCTBA 3 JOCIIKYBAaHOIO TPOOJIEMOI0, Ha OCHOBI YOr0 PO3PAXOBYETHCS KOCQIIIEHT
CTYTIeHS 3HallOMCTBa: k; = 6am * 0,01.

SIKm1o, HapUKIIaA, eKCIepT OLIHUTh CBiM CTYIiHb 3HallOMcTBa 3 mpobiemoro y 80 Oaiis,
TO KOe(IIieHT CTyneHs 3HaioMcTBa cTaHoBUTUME K; = 80 * 0,01 = 0,80.

Tenep HeCKIaAHO PO3paxyBaTH 1 KOS(IIIEHT KOMIIETEHTHOCTI:

k.= (0,84+ 0,80) / 2 =0,82.

JUis po3paxyHKy BJIacHE NMPOTHO3HUX 3HAYECHb, KOXKHE 3HAUCHHS, HABEJCHE EKCIEepPTOM,
MHOXHTBCS Ha KOeQiIlieHT HOro KOMIIETEHTHOCTI, a cyMa BCiX TaKuX JOOYTKiB, IUIMTHCS Ha
CcyMy KOe}IiIi€HTIB KOMIETEHTHOCTI BCIX €KCIIEPTIB.

S0 y BUIlIEeHABEACHOMY MPUKIIAAl KOe(illieHTH KOMIIETEHTHOCTI €KCIEPTIB BiAMOBIIHO
cranoButuMyTh: 0,8, 0,9, 0,7 Ta 0,9, TO KONEKTHBHa MPOTHO3HA HMOBIPHICTH PO3BUTKY
JOCITIJIKYBaHOTO TIPOIIECY TI0 TIEPIIOMY HANpsIMy CTAHOBUTHME:

(40*0,8 +40*0,9 + 35*0,7 + 40*0,8) / (0,8 + 0,9 + 0,7 + 0,8) = 38,9 Gaunis.

AHaJIOTIYHO PO3paxOBYIOTHCS U 1HIII 3HAYEHHS:

(30*0,8 +35*0,9 + 40*0,7 + 35*0,8) / (0,8 + 0,9 + 0,7 + 0,8) = 34,8 6anu;

(80*0.8 + 80*0,9 + 90*0,7 + 80*0,8) / (0,8 + 0,9 + 0,7 + 0,8) = 82,2 Ganu.

3. Metoau /leandi Ta ,,M03K0BOI aTaku”.

Memoo /lenwvghi Gepe cBiif noyatok Bix Jlenbdiiicbkoro opakyna, sikuil icHyBaB y JlaBHii
I'penii, maroum Bignosiai nmpo MaiOyTHI moxii. Takuii mporec nepeadadeHHs BKIIOYaB ACKIIbKa
cTafiii. Y jpKepen CTOSB npopok (SCHOBHIICIID), IKMI Ha 3alUTaHHs “KJIi€HTa” y BIJMOBIIL Ka3aB
y 3aByanboBaHiil opmi neBHi HaOopu ciiB. Jlani sowcepyi po3mmdpoByBamu BiAMOBIAL Opakyna i
3aMMCyBajM BIAMOBiNb SK TeplIe TIyMadyeHHS CiliB mnpopoka. I[loTiM YopHOBUE BapiaHT
HaTpaBJsiBCI 10 padu cmapitwun, A€ (opmylroBagacs OCTaTOYHA BIANOBiAb, SKa U
nepeaaBaacs K1ieHmy-3aMKOBHUK) .

CyuacHuii metox Jlenbhu po3poOieHnit aMepUKaHChKOIO JOCIIIHULBKOI KOPHOPALI€l0
PEH/] (mix kepiBHHITBOM mpodecopiB XonHepa i ['opaona, 1964) ans Bu3HAUYEHHS Ta OLIHKH
HMOBIpHOCTEH HACTaHHS THX YH 1HIIUX TOIiH.

L1eit MeTo 3A1MCHIOETRCS V' KibKa mypie IUISIXOM ONUTYBAaHHS €KCIEPTIB 13 3aCTOCYBaHHS
aHKeTHUX NUTaHb. [IuTaHHA B aHKeTax (OPMYIIOIOTHCS TaKUM YHMHOM, 1100 y pobodoi rpynu
Oyia MOXIJMBICTh KUIBKICHO OIIIHMTH BIANOBiAI €KCHEPTiB. 3 KOJCHUM mypom THTaHHS 1
BIJIMIOBIJTI BCE OUIBINIE KOHKPEMU3YIOMbCSL I YIMOUHIOIOMbCAL.



OCHOBHUMMY npuHyunamu 3acmocyeantns Metony Jembdi €:
-  aHOHIMHICTb BIIITOBIIEH,
- peryJibOBaHiCTh 3BOPOTHOTO 3B’S3KY;
- Y3TOJDKEHICTh TPYNOBOT OIlIHKH.

[Ticnsg KOXHOTO Typy €KCIIEPTH O3HAMOMITIOIOTHCS 3 pe3yJbTaTaMu ONMUTYBaHHs. Jljis
I[LOT'O PO3PAXOBYIOTHCS:

- cepe/iHi 3HaueHHs BifmnoBinei excrepriB (Mean),

- mexianu (Median),

- MAaKCUMaJIbHI Ta MiHIMaIbHI 3HAYCHHS,

- HWOKHIH 1 BepxHii kBapTuii (Lower and Upper Quartiles);

- iHTepkBapTHIbHUN po3max (Quartile Range), mo cBiAYUTH MpO PiBEHb Y3rOHKEHOCTI
JyMOK €KCTIepTiB.

Huoicnii keapmunw (yy.25) — 3HaAUCHHS, MEHIITUMU 3a sike € 25% ycCiX BIOPSIKOBAHUX 3a
BEJIMUMHOIO OLIIHOK E€KCIIEPTiB.

Bepxnuini xeapmuiv (v)75) — 3HA4CHHS, OUTBIIUMU 3a ke € 25% yciX BHOPSIKOBAHUX
OIIIHOK €KCIIEePTiB.

Iumepkeapmunvhuti posmax — 1€ BCl OLIHKK €KCIEPTIB, IO € OLIBIIUMH 3a HIDKHIN
KBapTWJIb 1 MEHIIMMH 32 BEPXHIi KBApTUIIb; 1€ PI3HULSA MK BEPXHIM Ta HUKHIM KBapTHIISMHU.
UuM MEHILOIO € 115 PI3HULIS, TUM BUIIUM € CTYIIHb y3rOKEHOCTI TyMOK €KCIIEPTiB.

25253035 404045505555

vo.2s5 = 30; yo.75 = 50; R = 50-30=20

50 50 55 55 60 60 70 70

Y025 = 52,5; yo,75 = 65; R = 12,5

Jlam excriepTd OOTPYHTOBYIOTH Ta aHATI3yIOTh Ti OILIHKH, IO BIAXWISIOTHCS BiJl JTyMKH
OLTBIIOCTI, TOOTO BUXOIATH 32 MEXKI IHTEPKBAPTHIBHOTO Aiana3oHy. Ilicis mporo mepexoasiTh
JI0 HACTYITHOTO TYpY.

Craructuuna oOpoOka BiImoBinel 3A1MCHIOETHCS MOCIIZOBHO Bl TYpy IO Typy, 100U
OTPHMATH Y3arajibHIOIOYl XapaKTePUCTHUKU. 3a3BUYall JJIsi OTPUMAHHS OCTaTOYHOTO MPOTHO3Y
BUCMAYAE MPLOX-YOMUPLOX MYPI6.

Jns mpuknagy Ha pUCYHKY TMpEACTaBIIEHI MeIiaHU, BEPXHI Ta HUKHI KBApTHIII OI[IHOK
eKCIepTaMH MEePLENIiiiHOT COIliaIbHO-eKOHOMIYHOT MPUBAOIMBOCTI YKpaiHH:



Box & Whisker Plot
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Ha ocHOBI oTpuMaHuUX pe3yJbTATIB 3AIHCHEHO TaKy NEPIENIiiHy PEUTHHTOBY OIIIHKY
perioHiB YkpaiHu:

- HaliBummii peitunr (8-9 6anis): m.Kuis (9), AP Kpuwm (8);

- BUCOKHUH peituHT (6-7 6aniB): Kuiscrka (7), JIpBiBchbKa (7), Onmechka (6) obmacri;

- cepenHiil peutuHr (5 OamiB): XapkiBcbka, 3akapriatcbka, IBaHo-DpaHKIBChHKa,
MuxkonaiBchka Ta XepcoHChbKa 00J1acTi;

- HM3bKUi  pedTuHr (3-4 Oamm): JuinpomerpoBchka, [lonTaBcbka, XMeEIbHMIIBKA,
Uepkacbka, YepHniriscbka (mo 4), Binnunbka, Bonunceka, JKutomupcbka, 3amnopisbka,
KipoBorpasnceka, PiBHencbka, CyMcbka, TepHomninbcbka, UepHiBerbka (1o 3);

- HaltHWK4Ui pedTuHr (2 6anun): Jlonenpka, Jlyrancbka o6macTi.

Memoo ,,mo03K0801 amaxu”, abo TeHeparllil i7ci CIPSIMOBAHUN HA BUSBICHHS IUIIXOM
BHCJIOBJIIOBAHHS Ta KPHUTHKH TyMOK, 1JIed HAHONTHMAIBHINMIMX BapiaHTIB PO3BHUTKY IEBHHUX
nporieciB. Peanizaris ;aHoro MeToy nependayae BUKOHAHHS TaKUX €TaIliB:

» hopmysanus epynu excnepmig-yuachuxie. ONTUMAIBHOIO BBAXKAETbCSA KIUIBKICTH [0-15
excnepmis. JIOIUIBHUM € 3aTy4eHHs (paxiBIIB 1 3 CYMIKHUX rany3ei 3HaHb;

" CKIAOAHHS NpoOaeMHOl 3anucku yyacHuka. Takuil TOKYMEHT MICTHTh OIUC MPOOIeMHOT
CUTyallii, po3B’A30K SKOi MPOTHO3YETHCS; MEPENIK MOXIMBHUX i MPUYMH Ta HACTIJKIB; 3a
HasIBHOCTI — aHaJi3 CBITOBOT'O JIOCBily BUPILICHHS MOMIOHUX Ipo0ieM; Kiacudikaliio BapiaHTiB
BUPIIICHHS NPOOJeMH, a TaKOXX TpaBWIa TPOBEIEHHS IMPOIENIypyd MPOTHO3YBAHHS METOJOM
“MO3KOBOI aTaky’’;

» cenepayin  ideti. Ilicnst po3kputTs “Beaydum’” 3MicTy MpOOJEMHOI  3amUCKU
pPO3MOYMHAETECSI BUCYHEHHSI 116 eKcmepraMyd I[OJI0 MOXJIMBUX IIISXiB  PO3BUTKY
JOCTIPKYBaHUX TIPOIECIB Y MalOyTHHOMY Ta 3acO0iB JOCSATHEHHs iX OaxxaHWX craHiB. [lpm
HBOMY BUCNI08TI08AHHA Matomb Oymu yimkumu i cmucaumy. CKENTHYHI 3ayBa)KEHHS 1 KPUTHKA
MOTEPEHIX BUCTYIIB € HEMOXINBOIO. KoXHMIT ekcriepT mMae mpaBo BUCTymHaTtu 0aratopasoBo,
ane He miapan. Ilporenyporo mnpoBeneHHS 3a00pPOHSETHCA 3aUUTYBAHHS MEPENiKy ifei,



MiATOTOBJIECHOTO paHimie. TpuBaicTh JaHOTO eTany gi0 20 Xxeuiun 00 0OHIEP 200UHU 3ATIEKHO BT
aKTUBHOCTI €KCHepTiB. 3a3BU4ail BCl BUCTYNHM 3alUCYIOThCS HAa MarHiTooH 4u iHII 3acobu
30epexeHHs iHpopmarlii;

» cucmemamuszayis  ioeti. CIIOYaTKy CKIQJAa€ThCS HOMEHKIATypa TEpPeliKy BCiX
BHCJIOBJICHUX Ha TornepeaHbomy etami ifeil. KoxkHa iest GopMyTioeTbes y 3arajbHOBKHUBAHUX
TepMiHax. 3 METOIO MMOBHOIIIHHOT CUCTeMAaTH3allil BU3HAYAIOThCS Ay OII0I0Yi 1 JOMOBHIOIOYH i71€1,
BUSIBIISIIOTHCS KOMIUIEKCHI 171€1, 3MIHCHIOETHCS 1X iepapxizallis;

" pyuinayis (AecTpyipyBaHHS, NECTPYKIs) cucmemamuzosanux ioeti. Ha manomy erari
3MIMCHIOETBCS KPUTHUKA KOXKHOI 13 BXKE€ CHCTEMAaTH30BaHUX 17eH 3 TOUKH 30py MOKIIHMBHX
MEPEenoH Ha NUIAXY iX peamizaiii. [Ipy 1boMy MOXIMBUM € BUHUKHEHHS KOHTpiael. TpuBaiicTh
eTary B CepeIHbOMY CTAaHOBUTH Ni6MOpU 200UHU,;

" 0OIPYHMYBAHHS NPOCHO3Y, O 0a3y€ThCs HA OIIHIII KPUTHUYHUX 3ayBaKCHB 1 CKJIaJIaHHI
MEPeITiKy 11eH, MPUAaHuX Il MPAaKTUYHOTO BUKOpPUCTaHHA. Bci cucreMarn3oBaHi 1 00roBopeHi
171e1 paHKyIOThCS 3a 1X MpakTUyHOi 3HaunMicTiO. Leit Bua poOiT 3A1HCHIOIOTH BXKE HE EKCIEPTH,
a crieniasibHa poboya rpymna aHaii3y nmpoOJeMHOI CUTYallii.

Bukopucmanna CBOT-aunanizy ona wuineit npocno3ysanna. OCTaHHIM dYacoM Bce
OinpIIol0  momyJsipHicTIO  Kopuctyerbesi CBOT-anamis, crnpsMOBaHMII Ha BH3HAYCHHS
NEPCIEKTHB PO3BUTKY TEPHUTOPIH NUIAXOM EKCIIEPTHOI OIIHKM HAasBHOI CHTYalii, MOXIUBUX
PHU3HKIB Ta MEPCIEKTHB.

MexaHi3m peanizailii JaHOTO MeToay mependadae GopMyBaHHS TPYNMHU EKCIEPTiB, IO B
pe3yJIbTaTi CHJIBHOIO OOTOBOPEHHS OLIHIOIOTh BHYTPIIIHI (CHJIBHI 1 C1a0Ki CTOPOHM — PeCypcH
PO3BHUTKY) 1 30BHImIHI (MOXJIHMBOCTI 1 3arpo3d — yMOBU pO3BUTKY) YHHHUKHA DPO3BUTKY
JIOCJTIJDKYBAaHUX TTPOIIECIB HA TEpUTOPii. BUABIICHI YNHHUKY PAHXKYIOTHCS 32 CHUJIOKO 1X BIUIMBY.

Jani BU3HA4YarOTh MOJKJIMBI BapiaHTH PO3BHUTKY IMpoileciB Ha TeputTopii. [ng mporo
OyIyl0ThCS BIATIOBIIHI CIIEHAPil pO3BUTKY:

" ClHeHapiii IIaHCiB, B SKOMY IependavaeThCsi MaKUMi3allisi BHUKOPHCTAHHS CHJIBHHUX
CTOpiH (PECypCHOTO TOTEHIlIay, KOHKYPEHTHHX IIepeBar TOIIO) Ta MOXJIMBOCTEH IpH
MiHiMi3allil BIUIMBY HETaTUBHUX YNHHUKIB;

" CIeHapiil 3arpo3, B SKOMY IependadaeTbcsi MaKCUMI3allisl BIUIMBY CIIa0KUX CTOpIH
(CTpYKTYpHHUX HEOJIKIB) 1 3arpo3 MPH MiHIMI3allii BILTUBY TO3UTUBHUX YNHHUKIB.

HaiiGinpm npuiiHATHUN BapiaHT PO3BUTKY OOMPAETHCS B SIKOCTI 6a30BOTO 1 HOCUTH HA3BY
“micisg Teputopii’’.

CunbHi Cnalxki ctopoHu
Buympiwini CTOpOHH (W -
(S — Strengths; Weaknesses;
C — Cuina) B — Baan)
3oeniuni banu 40 30
MosxnuBocTi
(O 60 100 90
Opportunities; O —
Oo6craBuHM)
3arposu
(T — Treats; 70 110 100
T — Tpynnouti)
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3anumanna 01 CAMOKOHRMPONIO:

OxapakTepu3yiTe OCHOBHI YMOBU BUKOPUCTAHHS €KCIIEPTHUX METO/IIB IPOTHO3YBaHHS.
SIKi OCHOBHI c€IIOCOOM BH3HA4YEHHS MNPOTHO3HMX 3HAUYEHb KOJIEKTUBHUX EKCHEPTHHUX
OLIIHOK?

Pozkpuiite 3mictT Mmetony Jenbdi.

Y 9oMmy CyTHICTh METOAY ‘“MO3KOBOI aTaku’?

Sk 3actocoByeTbess CBOT-anani3 uist nigei nporHo3yBaHHs?



Tema 7: METOJAUKA CTATUCTHUYHOI'O ITPOI'HO3YBAHHSA PEI'TOHAJIBHOI'O
PO3BUTKY

1. CTaTuCTHYHHI aHAJI3 JMHAMIYHHUX PSTIiB.

2. OaHo(haKTOpPHI MoJIeJIi.

3. KopeasiniiiHo-perpeciiiHi Mmoaeni.

4. Buxkopucranus ¢GaKTOPHOO AHAJI3Y JJIS Iijiei MPOTrHO3YBAHHSA.

5. BUKOpHCTAHHS KJIACTEPHOI0 Ta JUCKPUMIHAHTHOIO AHAJI3IB JJIs mijei
NMPOrHO3YBAHHS.

3anuTaHHs IS CAMOKOHTPOJIIO.

1. CraTtucTuyHME aHAJI3 IMHAMIYHUX PATIB.

bazoBoro iHpopmariero s moOym0BU MPOTHO3HUX CTAaTUCTUYHUX MOJIENeH € AMHAMIYH1
psaou (times series). BiAmoBigHO 10 THIy CTATUCTUYHOI MOJENI, M0 OyIyEThCSI 3 IPOTHO3HOIO
METOI0, BAKOPHCTOBYIOTHCS i Pi3HI TUIIN AUHAMIYHUX PSJIIB:

-y HekasyanbHuX (y OUTBIIOCTI OJHO(MAKTOPHUX — JAEKOMIO3HMIIHHUX, TPEHIOBHX)
MOJICIISIX BUKOPHCTOBYIOTHCSI CTAI[IOHApHI JWHAMIYHI PSAAU, B SIKHX MOXHA BHIUIATH TPEH],
TOOTO KOKHE HACTYIHE 3HAUEHHS 3aJIeKUTh B1Jl ONIEPETHBOIO;

- Y KazyalbHUX (KOpeNsLiiHO-perpeciiHuX) MOJENsX BUKOPUCTOBYIOTHCS CTalliOHApHI
JTUHAMIYHI PSAIH, SKI XapaKTEepU3YIOTh “BHITAJKOBI” MPOLECH: KOXXHE HACTYITHE 3HAUCHHS HE
3aJIeKUTh BiJl IOIEPEAHBOTO.

HecrarioHapHICTIO  XapaKTepU3Y€ThCs, HANpHUKIAJ, AWHAMIYHUN Pl YUCENIBHOCTI
HACEJICHHS; TUIIOBUM IMPHUKIAZAOM CTAllIOHAPHOTO € JWHAMIYHUN psAJ 0OCsriB BUPOOHMIITBA
MIPOMHMCIIOBOT TTPOTYKIIIi.

Ilepegipka ounamiunozo pady na cmayionapHnicme. 311HCHIOETbCS UIIXOM PO3PaXyHKY
KOe(]IIi€HTIB aBTOKOpPEJALii Ta MOoOyIOBH aBTOKOPEIOTpaMU 3 PI3HUMH YAaCOBHUMH JIaraMHU.
KoedirmienT aBTOKOpEIISIIii:

;o= Zytyt—k _nJ_/tz
’ Zyzz_n.)_/t2

OCKUTbKH Y IWHAMIYHOMY DAl 3B’SI30K MOXKE BUSBUTHCS HE 000B’S3KOBO MIX KOXHHMHU
JIBOMa CYCiJIHIMH JaHUMH, a, HAIPHUKIAZ, 4epe3 piK, Yyepe3 JiBa POKH, 4epe3 TPHU POKH 1 T.1.,
TOMY 3aBXKJIH PO3PAaXOBYETHCS Psi KOeDIIEHTIB aBTOKOpENALii 3 pi3HUM JlaroM (y HaBeJeHIH
dbopmymni — k) Ta OyyeThes aBToOKOpenorpama (autocorrelation function).

Ha asmoxopenoepami no BepTUKambHIN OCi BIAKIAIAIOTHCS JIaTH, a TI0 TOPU30HATBOHINA —
3HaYeHHs Koe(illi€HTIB aBTOKOPENAMil Ta BigMmidaioThesi 95%-i nmoBip4yl Mexi (KpUTHYHA
005acTh KOE(]IIIEHTIB aBTOKOPETAIi, SKa BHU3HAYAETHCSH 32 CICIMIAIBHAMH TaOMULSAMH 1
3a3BHYail IOPIBHIOE BEIMYMHI TBOX CTAHIAPTHUX MOMIJIOK Ha KO)KHOMY Ja3i):
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KoedidieHTn aBTOKOpEnauii

Sxuo po3paxoBaHi KOe(ILI€EHTH aBTOKOPENSIii HE BUXOIATh 3a I MEXi, psan €
CTalllOHAPHUM. Y TPOTHUJICKHOMY BHUMAJKy — PsiJi € HECTAlliOHApHUM, TOOTO MICTUTH B 001
TPEH/.
OCHOBHHI TUISAX BUKIIOUCHHS aBTOKOPEISIIl — IMOIIYK KOPESAIIMHUX 3aJeKHOCTEH He
MK CaMHMU JUHAMIYHHMH PSIaMH, a BIIXWICHHSIMH BiJl TPEHJOBUX 3HaYE€Hb, TOOTO YCYHEHHS
Tpennay (transform — trend subtract).

[IpoTe, AKIO HEAOCTATHHRO TOYHO MiAiOpaHe PIBHSHHS TPEHAY YW 3 IHIINX HPUYHH,
3QJIMIIKOBI BEJIMYMHU TAaKOXX MOXYTh MaTH aBTOKOpeJsAIiro. /[ mepeBipkM Ha HasSBHICTh
ABTOKOpEJSIIl 3aluIIKiB BUKOPUCTOBYeThCs kputepiit [lap6ina-Borcona (DW). Skmio
aBTOKOPEJISALISL BIICYTHS, TO MOTO 3HAYCHHS JIOPIBHIOE 2, SKIIO X MA€ MICIE MMOBHA KOPEISLis

10 0 ab0 4.

Ilepegipka Ounamiunozo pady Ha 6i0NOBIOHICMbL 3AKOHY HOPMAIbHO20 PO3NOOITY.
BBakaeTbes, 110 HOPMAIBHUH PO3MOJIT SIBJISIE COOOI0 OAHY 3 EMITIpPUYHO MEPEeBIPEHUX ICTHH 1
HOT0 TIOJIOKEHHS PO3TIISIAIOTHCS K OJIMH 3 (yHIaMEHTAIBHUX 3aKOHIB Ipupoau. Touna hopma
HOPMAJILHOT'O PO3MOILTY — “3BOHOMNO/IOHA KPpHBA~ — BU3HAYAETHCS JIMIIE TBOMA MapaMeTpaMu:
CepelHIM 1 CTAaHJAPTHUM BIAXWICHHSAM. /[l HOpMaANbHOTO PO3MOAUTY XapaKTEpPHUM € Te, I10
68% BCiX 3HaYCHb 3HAXOIATHCS B Mekax +1 cranmaptHe BiaxwmieHHs (standard deviation) Bix
CEpEHBOTO, a Jlara30H +2 CTaHJAPTHUX BIAXWUJICHHS BKIOYae 95% 3Ha4YCHb.

[Ipo BiaXWIE€HHA BiA HOPMAIBHOTO PO3MOALTY CBigY4aTh Koe(illieHTH acuMeTpii
(skewness) Ta ekcuecy (kurtosis). KoedirieHT acumeTpii nokasye BIIXHICHHS PO3MOALTY BiA
CUMETPUYIHOTO (HOPMAJIBHUW PO3MOJAUT € aOCONIFOTHO CHUMETPHYHUM, BIAMOBITHO KOCQIIIEHT
acuMeTpii TopiBHIOE HYIIO). JlogaTHe 3HaYeHHS KOe(IIIEHTY aCUMETPii CBITYUTH PO HASBHICTH
pPO3MOTY 3 “IOBICMM IPAaBUM XBOCTOM™, Bil'éMHE — 3 “IOBrHM JiBUM XBocToM™ . KoedimieHT
eKCIecy TMOKa3zye “TOCTpOTy iKYy’ pO3NoAlTy (I HOPMAaJbHOTO PO3MOALTY KOE(IiIieHT
€KCIIECy TaKOX JIOPIBHIOE HYJIO). SIKIIO KOSPIIIEHT SKCIeCy € MOJMaTHIM, MK € 3aroCTpEeHUM,

SKIIO € BiJl'€MHUM — MK 3aKPYyTICHUH.



HaiinpocTimmm crmoco6oM mepeBipKyd TMHAMIYHOTO Py Ha BiAMOBIIHICTH HOPMAIBHOMY
po3noainy € modynoBa cicmoepamu (histograms) — miarpamu, sika MOKa3ye, CKiIbKA 3HAYEHb
NoTaJae B KOXKHUH 3 1HTEpBaliB, Ha SIKI MOXKHAa pO3OUTH BeCh [iama3oH 3MiHM IIEBHOTO
MOKa3HUKA, TOOTO 4YacTOTy pO3MOJLITY 3HA4YeHb MO 1HTepBasax. Ha ricrorpamy 3a3Buuail
HaKJIAJA€ThCS KpHUBAa HOPMAJBLHOTO PO3MOAUTY, IO JO03BOJISIE “HAa OKO” OIIHUTH Pi3HI
XapaKTEePUCTUKH EMITIPUYHOTO PO3MOILTY.

Histogram — Expecied
K-S d=,22727: Lilliefors p<,15 Normal
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Tounimy iH(oOpMaIif0 PO BIAMOBIAHICTh AUHAMIYHOTO PSITYy HOPMAJIBHOMY PO3IMOALTY
MOXKHAa OTpPUMAaTH 3a JOMOMOTOI0 KPUTEPiiB HOPMAaiIbHOCTI, HAMpPHUKIAI, KpPUTEPIIO
Komnmoroposa-CmipHoBa (K-S test for normality) un kputepito Jlimnedopca (Lilliefors test for
normality). Tak, 1 mepeBipKy TINOTE3HW MPO HOPMAIBHHUIA PO3MOJIIT BUXIJTHOTO JTUHAMIYHOTO
pAny po3paxyHKoBe 3HaueHHs Kputepito KommoropoBa CmmpnoBa K-S d mopiBHIOETBCS 3
KPUTHYHUM. SIKIIO OTpUMaHEe 3HAYEHHS € MEHIIUM 3a KPUTHYHE, JAaHUW TUHAMIYHHUNA P
BIJIMOBIZ]a€ 3aKOHY HOPMAJILHOTO PO3IOJILTY 3 IEBHUM PiBHEM HMOBIPHOCTI.

Obpaxynok cmanoapmHuux cmamucmuyHux napamempis, w0 XapaKmepuszywms
OuHaAMIYHUIL pAao.

Jlnst cTarioHapHUX TMHAMIYHHUX PAIIB 00paxoBYIOThCs cmandapmue sioxunenns (standard
deviation, 3actapina Ha3Ba — CEpEeIHHOKBAJPATUYHE BIAXWUIICHHS) Ta CMAHOAPMHA NOMUIKA
(standard error). CtangapTHe BiIXUICHHS pPO3PaXOBY€EThCA 32 (HOPMYITIOL0:

SD =~Jo* = SSIZ
Vs

2 . . .
ne ¢° — aucrepcis, SS — cyma kBaapaTiB (sum of squares), n — BelIWYMHA AMHAMIYHOTO

psaay. Y NpUHLMII y CTAaTHCTHUII y BHIQJAKY aHaji3y T'eHEpalbHOi CYKyHMHOCTI (TeHepaibHa

CYKYITHICTh — BCI MOKJIMBI 3HA4Y€HHS TOKAa3HHWKA) y 3HAMEHHUKY W€l ¢popMynn Oeperbes n, y

BUITAJIKY K BUKOPHUCTaHHS BUOIpKH — (n-1). OCKUIbKU OyAb-SIKUW TUHAMIYHUN PsJl SBIISE COOOIO

JMIIE AeIKUHA CerMEHT JaHUX, BUIUIEHUH 3 TPUBAJIOro a00 MOTEHIIITHO HECKIHYEHOTO MPOLECY,

TOOTO € BUOIPKOIO, TOMY IIPY aHaJIi31 AMHAMIYHUX PSAAIB Y 3HAMEHHUKY 3aBXId (n-1).
CranmapTHa MIOMIIIKA PO3PAXOBYETHCA 32 (HOPMYJIOIO:




2
O

SE =, |— i o’ — JUCTIEPCis, # — BEIMYUHA TUHAMIYHOTO PSY.
n

Jlisi  HecTallioOHapHWX JIMHAMIYHUX PSJIiB OCHOBHUM CTATHCTUYHHM [ApaMeTPOM €
BIIXWJICHHS pEAJbHUX 3HAYCHb BIJI TPEHAY — CepeoHboKeaopamuyrna nomuixa (IHKOJIH —
CTaHJAPTHE BIIXUJICHHS), [0 PO3PaXOBYETHCS 32 (HOPMYIIOHO:

>(v-2.)

S y = , 1 y; — pealibHi 3HAYeHHS, J; — TPEHOBI 3HAYCHHS, 1 — KUTBKICTh
n

HECITIBIAJiHb pEATbHIX 3HAYEHb 13 TPEHIOBUMHU

2. OnHodaxTopHi Moaei.

VY OinbimocTi 0AHO(GAKTOPHUX MOJeNeil BUKOPUCTOBYIOTHCS HECTALlIOHAPHI JWHAMIYHI
psIM, SKi 3a3BUUail MOYKHA PO3KIIACTH HA TaKi CKIIAJOBI:

- TPeHS,

- IUKJIIYH] KOJIMBaHHS (pETyJIsIpHI KOJIMBaHHS);

- BUIAIKOBI BiIXHUJICHHS (HEperyJsipHi KOJTUBAHHS, ,,3QJIUIIKN ).

JUis  momyKy UMKITIYHHUX ~3aKOHOMIpDHOCTEH y JIMHaMillli TEeBHUX ITOKa3HUKIB
BUKOPUCTOBYEThCSI cnekmpanvuuil_ananiz (ananiz Oyp’e, nepersoperas Oyp’e, rapMoHIHHUI
anani3; Spectral (Fourier) analysis), mo nepea0adae nepeTBOpEHHs AMHAMIYHOTO psAy Ha
HOCIIOBHICTh CHHYCOIJAJIbHUX 1 KOCUHYCOIaNbHUX (PYHKIIH Pi3HUX Y4acTOT.

TepMiH “‘CrieKTpaJIbHUN” € CBOEPITHOIO MeTadoporo, M0 A€ 3PO3YMITH CYTh TaHOTO
aHaiTi3y. 11oro BHKOPUCTAHHS IIOAO JUHAMIUHHX PSAIB € MOZIOGHMM IO MPOMYCKAHHS IIPOMEHS
CBITJa 4Yepe3 Mpu3My (SK, MOXKIUBO, II€ 3amam’siTajocsl 13 WIKUIbHOrO Kypey ¢isuku). Ha
NepUIMKA TOTJISI MPOMiHB OUIOTO CBITJIA 3AETHCS XAOTHYHO CKIIAZICHHUM 13 CBITJIA 3 PI3HOIO
JOBKMHOIO XBWIb. AJie, MPOIyCKalouu HOro uyepe3 mpu3My, MO>KHA BU3HAUUTH XBHWJII PI3HOT
JIOBKUHU, 10 CKJIQJal0Th OlJie CBITIIO0. AHAJOTIYHO 3a JIOMOMOTOIO0 CHEKTPAIbHOTO aHAIi3y Y
JUHAMIYHMX Psilax MOXHA BUSBUTU OAMH UM JEKUIbKA IIUKIIIB Pi3HOI JOBXKHHU, 1110 HA NEPIINH
NOTJIsIT TOAI0H1 0 “BUIIAAKOBOTO MIyMy .

OCHOBHUMH XapaKTEPUCTUKAMH € 9acToTa (f, MOBKUHA XBWII (DYHKIII, IO BUPAKAETHCS
KUIBKICTIO ITUKJIIB 32 OJWHUIIO Yacy) Ta nepiof (7=1/f, TpuBajiCTh OJHOTO MOBHOTO IHUKIY).
3aranbHUI BUIJISA CIIEKTPAIBHOT MOJIEN] TaKuil: X, :Z{akws [ 2rf, (;_ ]):|}+{bk sin[ 27 f,(t— 1)]} , J1e

[ —9acToTa, a; — Koe(ilieHT KocuHyca, by — KoedimieHT cuHyca (BU3HAYAIOTHCS K KOe(iieHTH
perpecii).

Hanpuknan, skmo M aHajgi3yeMO AWHAMIYHUN pAI OOCSTIB JEp:KaBHUX I1HBECTHIIIMA
TpuBaiicTio 30 pokiB, TO B HOr0 MeXax MOYKHA BUSBHUTH JIB1 XBUJII 3HAYHOTO iX 301IbIIEHHS, 110
NOB’s13aH1 13 3aKiHYEHHSAM TEPMiHIB Jii OCHOBHUX ()OHIIB (TaK 3BaHI IHBECTHIIIHI IUKIHN). Y
JAHOMY TIPUKJIIAJI TIepiosl cTaHOBUTHME 15 pokiB, a yactota — 0.067 B pik (sxmio 3a 30 pokiB —
Ba UUKIH, TO 3a omuH pik — (2*1):30=0.067). AHaIOTiYHO MOXIIHUBUM € BHIIJICHHS
OJIHOPIYHUX, MICSYHUX, THIKHEBUX Ta iH. ITUKIIIB.

3a pesyabTatamu nepetBopeHHss Oyp’e BUIUIAIOTECS TAPMOHIKK 3 PI3HUMH 9aCTOTaMH Y
nianasoHi Big 0 mo N/2 (N — BenuurHa AMHAMIYHOTO psALy) Ta OyayeThes rpadik CIeKTPaTbHOI
byHKIiT — nepiodoepama (3HAYCHHS TeEpiOAOrpaMu OOpPaxOBYIOThCS SK CyMa KBaJparTiB
KoeQillieHTIB KOCHHYCa Ta CHHyCa Ha KOXHIH 4acToTi). 3 METOI BUSBICHHS HAWiICTOTHIIIUX
[UKJTIB Ta BUJIYYCHHS BHIIQJIKOBUX BIUTMBIB IUISXOM 3IJI/DKYBaHHS OTPUMYIOTHCS 3HAUYEHHS
cnekmpanvHoi winbHocmi Ta OyAYy€TbCs BIANOBIAHA cnexmpocpama (Tpadix CreKTpaabHOT
OIUIBHOCTI, a00 aMIUTITy/AHO-4aCTOTHOI XapakTepUCTHUKH), IO BigoOpaskae 3alIeKHICTh
aMIUTITYIU CIEKTPY BiJ 4aCTOTH 4u mepiony. ,,Jliku” Ha crieKTporpami 103BOJISIOTh BUBHAUUTH
HalfsICKpaBille BHpPaXeHI LUKIM Ta iXx TpuBajicTb. OCHOBHUH CHOCIO 3ria/DKyBaHHS —
3BaKEHOT'O KOB3HOT'O CEPEHHOTO (HANPHKIIAI, 3 BAKOPUCTAHHSAM BikHA ['emMmiHTa).



Hampuknan, y perionax YKpaiHW MOXHa BHIUTUTH 2-3 BUPKCHUX IUKIA TUHAMIKA
TYCTOTH HaceneHHs — 24-26-piuni, 12-14-piyni ta 8-10-piuni. Haifsckpasime 24-26-piuHi
IIUKJIA BUPAXEH] y JAWHAMIIN T'ycToTH HaceieHHs JloHeubkoi, JIyrancekoi, J{HITponeTpoBChKOi,
Kwuicrkoi, JIpBiBChKOI, 3akapmarcbkoi oOmactreii Ta AP Kpum, nHaiicnmabme — BiHHHIBKOI,
JKuromupcrkoi, BonumHcrkoi, PiBHeHCHKO1, UepHITriBchKoi obmacTeid. Y nux ke obmactsax 8-10-
piYHI LUKIIM TPAKTHYHO HE BUPAXKEHI.

180 3 , 3 ; 3 180
160 160
140 140
120 120
100 100
80 80
60 60
40 40
20 20
0 0
0 5 10 15 20 25

CnexTporpama AUHaMIKU T'yCTOTH HacesleHHs: KuiBcbkoi 001.

[{ukimigHi KOMWUBAHHS MOJKHA BUSIBUTH JIUIIC TIPH 3HAYHIN JOBXKHHI TUHAMIYHOTO PSY.
Tomy, skmo raumbwHa perpocmekiii He nepeBunnye 10-15 pokiB, oxpasy mnepexomsiTh 0
noOyI0BU AEKOMITO3ULIIHHUX a00 TPEHAOBUX MOJEIIEH.

CyTHICTh TPOTHO3HUX OEKOMROZUUIHHUX _MOOeNell TONArae y TOMy, IO peanbHi
3HA4YeHHs JUHAMIYHOIO PSly 3aMIHIOIOTCS PO3PAaXyHKOBUMHU (3MIHIOETHCS HOTO “KOMIO3MLISA”,
a BUSIBJIICHA TEHJICHIIISI €KCTPANONIOETHCS Ha Maii0yTHE. OCHOBHMM METOJOM IMOOYIOBH TaKHX
MoJIeTIeH € 32nadcysanns (smoothing).

OCHOBHMMH CIIOCOOAMH 3IJIAJDKYBaHHS € 3a JOIMOMOIOI KOB3HOI cepemHboi (simple
moving average), 3BaxeHOi KOB3HOI cepenHboi (weighted moving average), ekCrOHEHIIHHE
(exponential), moninomiansHe (polynomial), 3 Bukopucranusam craiH-¢yskii (Q-spline).

Jns auHAMIYHUX pPsAIB 13 3HAYHUMHU BIAXWICHHSAMM NEpE] BJIACHE IMPOTHO3YBaHHIM
MOXKHa TpPOBOAWUTH Oararopa3oBe 3riauKyBaHHS. [IpoTe HagMmipHE NOBTOPIOBaHHS JaHOI
IpOLETypHd MOKE MPU3BECTU O CIIOTBOPEHHS BXIJHMX JAHUX, TOMY 3a3BUYall 3riaJKyBaHHS
MOBTOPIOETHCS BT OTHOTO J0 TPHOX pa3iB.

3enaooicysanun 3a  00NOMO20I0 KOB83HOI CepedHboi, TOOTO 3a KO CYKYIHICTIO
OTOUyOUMX TOYOK. Ll omepariis mepemillyeTbcs B3A0BXK YChOTO psAly, TOMY HOCHUTh Ha3BYy
KOB3HOI cepeiHboi. B pe3ynbpTari KOXKHE 3HAUEHHS JUHAMIYHOIO PSy 3aMIHIOETHCS MPOCTUM
a00 3Ba)XKEHUM cepellHIM 3HaUEHHIM KUJIBKOX CYCITHIX.

CepenHi TOYKH 3TJIaJDKYIOTBCS 32 3HAYCHHSMH OTOUYYIOUMX, a KpaifHi — 3a CHemiaJbHO
po3paxoBaHuMu (popmyimamu. KiTbKiCTh OTOUYIOUMX 3HAYCHb HA3MBAETHCS IIMPUHOIO “BIKHA™.
Tax, ans 3riaamKyBaHHS 3 IIMPUHOIO “BikHA™ 3 (TOOTO 3a TppOMa TOUKaMH) GopMyJia Ma€e TaKUi
surisan: Y, = 1/3 (Y, + Yoy + Yiy).

JList KpalHIX TOYOK TUHAMIYHOTO Psity (OPMYIIH TaKi:




A

Yo=1/6(5Yo+2Y,-Y>),

Yo=1/6 (5Yqy+2¥n1— Yoo).

[TporHo3Hi 3Ha4EHHS PO3PAXOBYIOTHCS 33 TAKOIO (hOPMYIIOIO:

Yn+1 =1/2 (ZYn + Yn—] - Yn—Z)-

Ane MOXIMBI ¥ 1HII BapiaHTH JaHOi (OpPMYyJNIH 3 BHUKOPHUCTAHHSM IHIIMX BaroBHX
KOeQIIli€HTIB.

AHaNOriYHUMHU € GOPMYJIH 1 JUIs 3T1aKyBaHHS 3 1HIIOK IIMPUHOIO “BikHA™ (TIepemycim,
3a I1’IThMa OTOUYIOUMMH TOUKAMHU).

Jlnst mpukiagy po3riisHEMO BUIAJ0K, KOJM HaM HEOOX1JHO CIIPOTHO3YBAaTH Ha HACTYIHI 3
POKH TEBHUIA MTPOLIEC, M0 XapaKTEPU3YETHCS TUHAMIYHUM PSAIOM 13 TAKUMH 3HAUCHHSMU:

Y.=[132, 141, 155, 162, 165, 171, 185], t = 2000, ..., 2006.

Vaooo = (5132 + 2%141 — 155) : 6 = 131

Yaoor = (1414 131 + 155) : 3 =142

Yaooo = (155 + 142+ 162) : 3 =153

Vo003 = (162 + 153 + 165) : 3 =160

Yaoos = (165 + 160 + 171) : 3 =165

Yaoos = (171 + 165+ 185) : 3 =174

Vaoos = (5185 + 2%174 — 165) : 6 = 185

Vo007 = (2%185 + 174 — 165) : 2 =190

Vaoos = (2190 + 185 - 174) : 2 = 196

Vaooo = (2%196 + 191 - 185) : 2 = 199

r1[)()FH()3 MeTOoA4OM 3rnagXyBaHHSA
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CyTTeBEM OOMEXEHHSIM METOJIB 3TJIa/DKyBaHHS 32 OTOYYIOUUMH TOYKAMH € T€, 110 BOHU
c1ab0 BpaxoBYIOTh crieniQiKy TPEHAIB, IO MICTATHCA y IWHAMIYHMUX psaax. JlaHuil HeqoJiK
YaCTKOBO TMEPeOOPIOETHCS 33 JOMOMOTOI0 CKIAIHININX CHOCOO0IB 3IUIaKyBaHHS (HENiHIHHOTO
3TJIaDKYBaHHS), TIEpPEIyCciM — 3BaXKEHOI KOB3HOI CepeHbOI, eKCIIOHEHIIIMHOTO 3TIaKyBaHHS.
[Ipu HenmiHIHOMY 3TJIa[PKyBaHHI TOYKaM, IO BXOISTH 10 KOB3HOT I'PYIIH, HAAIOTHCS Pi3HI Baru
3aJIe)KHO BiJ] IX BIJICTaH1 10 CEPEIMHM 1HTEPBAITY 3TJ1a/PKyBaHHS.

[Ipu excnonenyitinomy 32na0Cy8anHi NUHAMIYHUM DS TPEACTABISETHCS Y BHUIJIAL
NOJIIHOMAa HEBHCOKOTO CTYMEHS, KOSQIIIEHTH SKOTO MOBLIBHO 3MIHIOIOTHCS B 4aci. OCTaHHE
3HAa4YCHHS Ma€ OUIbITY Bary, HiX IOTIEPEIHE, TTOTIEPEIHE — OLIBIITY, HIXK MEPEIIONEPETHE 1 T. 1.

MeTol eKCIOHEHIIIHHOTO 3IJIa/PKyBaHHS OyB HE3aJIC)KHO BIJKPUTHN JIBOMa aMEPUKAHCHKUMU



BueHuMH 1959 poky — Bpaynowm i ['onrom. [lepmmii, 30kpeMa, 3aCTOCOBYBaB BIAKPUTHH HUM METOJ LIS
MPOrHO3yBaHHsI MOMUTY Ha 3alacHi YaCTHMHU JO MiJBOJHUX YOBHIB. BiIKpUTTS Apyroro Takox OyJio
OB’ sI3aHE 13 JOCHIKeHHsIMH JlemapTaMeHTy BiiicbkoBO-Mopcbkoro ¢ioty CIIIA.

[Iporiec po3paxyHKiB BU3HAYAETHCS BOMA MapaMeTpamMu — MOPSAKOM almpOKCUMYHOYOro
noJjiiHoMa (n) Ta MapamMeTpoM 3TiaKyBaHHS (o). SIKIIO 3aCTOCOBYETHCS MOJIHOM MEPIIOTO
CTYIEHS, TO MOJENb MA€ BUMIAL: ¥ =g *Y +(I—¢)-¥_,. UM OJIMKYE MapaMeTp 3IIIaJKyBaHHS JI0

OJIMHUII, TUM OUIBIIUM € BIUIUB OCTAHHIX 3HAa4YeHb JWHAMIYHOTO psmy. I[lapamerp
3TJIQDKYBaHHS O 3HAXOMUTHCSA B Mexax Big 0 mo 1. Skmo o=1, To BCi momepenHi 3HaYCHHS
ITHOPYIOTBCSI, KO 0=0, TO IrHOPYIOTHCS TOTOYHI CITOCTEPEIKECHHS.

OCHOBHUM cIIOCOOOM BHM3HAUEHHs MapaMeTpy 3IJa/KyBaHHS € mouryk Ha citmi (grid
search for best parameters), KOJIM MOXIJIMBI HOro 3HAYEHHS PO30MBAIOTHCS CITKOIO 3 MEBHUM
KpokoM. Hampukian, po3rasgaeTsest citka 3HaueHb Bifg a=0,1 1o a=0,9 3 kpokom 0,1, 3 sSKUX
o0upaeThCs TakKUH MapaMeTp o, AJIS AKOr0 CyMa KBaJpaTiB abo cepeIHbOKBAIPATUYHA TOMMIIKA
3aMUIIKIB € MiHiManbHOW0. [loOynoBaHUil MONIHOM BHUKOPUCTOBYETHCS Ui OOpaxyHKY
NPOTHO3HHUX 3HAYEHb.

MonudikarissMu KIaCUIHUX MOJIEICH SKCIOHCHIIIMHOTO 3MIaJKyBaHHs (Mojaens bpayHa
/Brown’s exponential smoothing/) € nBomapameTprudHe €KCTIOHEHIIIIHE 3TTIaKyBaHHs (MOIEITh
['onta /Holt’s exponential smoothing/, mo BpaxoBye crneundiky HEMHIHHOCTI PO3BUTKY) Ta
TpUIlapaMeTpUYHE EKCIIOHEHIiIiHe 3riajKyBaHHs (Mozens Bintepca /Winter’s seasonal
smoothing/, o 703BOJIsIE BIOBIIOBATH CE30HH] KOJMBAHHSA).

CyTHICTh MPOTHO3HUX MPEHOO8UX Modeell TONArae y TOMy, IO TEHICHILIS PO3BUTKY
pEeTioHy, BHpakeHa y TUHAMIYHOMY Psi/ii IEBHOTO MTOKa3HUKA, BiIOOPaKAETHCS MaTEMaTHYHOIO
dbyHKIiEr0 Bim 4acy: y = f(t) + &, ne f(t) — TpeHn, € — BigxwieHHA. B OCHOBiI moOymoBu
TPEHIIOBUX MOJIENIEH JICKUTD Memo0 aHAIIMUYHO20 UPIEHI0BAHHS, IO € (PAKTUYHO PI3HOBHUIOM
3raaKyBaHHs. Taka mporeaypa BKI0Yae TPH €Taru:

» moOyioBa Mojeni, Mo nepeadavyae BU3HAYCHHS THUIY JHHAMIKH IIOKa3HUKA Ta
armpokcuMytouoi MarematudHoi ¢yHkmii. Ilpomec migbopy wmaremarnynoi (QyHKIi, 110
HallkpalliM YHHOM BigOMBa€ TEHACHIIIIO 1 [O03BOJIS€E BU3HAYUTH TPEHI, HA3UBAETHCS
anpoxcumayiero (Bif nar. approximo — HaOmmkawch). s bOTO CHOYaTKy OOPaxOBYOTHCS
mopiyHI  aOCOJIIOTHI  MPUPOCTH (CKOPOYEHHS) JOCIHIIKYBAHOTO TIOKa3HUKA: A=y, — V..
AHai3 TeHJIeHIi{ 1X 3MiHU J103BOJIsIE BUSHAYUTH OJMH 3 YOTHPHOX THMIB IWHAMIKH (JIIHIHHUH,
€KCIIOHCHIIIMHUHN, aCHMITOTHYHUM, 3MIIITIAHM ).

Jam 3 Habopy OQYHKIIH OOUpaeThCs Ta 3 HHUX, SKa 33 KPUTEPIEM ampOKCHMAIii
HalKpalmuM YUHOM BijoOpakae TeHzaeHIlito. Kpurepiem ampokcumariii Moxke OyTH MiHIMYM
CEpeIHBOKBAPATUYHOI TMOMUJIKK, MIHIMyM 3aJIUIIKOBOi AMCHEpCii, MaKCUMyM Koe(dilieHTy
nerepMiHanii Tomo. MeToJoM HalMEeHIIMX KBaJApaTiB OOpaxoBYIOTHCSA MapaMeTpu oOpaHol
Mojteni (koeimieHTH BiNOBIIHUX PIBHSHG 4, b, ¢, d).

* OIIHKA MO, II0 TMepeadadae aHami3 ,,3aIHINKIB JUHAMIYHOTO DSy Ta 1HBEPCHY
BepHdiKallio MoJeNi. 3alUIIKOBa KOMIIOHEHTa TUHAMIYHOTO PAAY (&) BUBHAYAETHCS SIK PI3HUIISL
MK (PaKTHUHUMH Ta PO3PAaXyHKOBHUMH JaHUMH 1 MOBMHHA XapaKTEPU3yBATHUCS IMOCTIHHICTIO
JHcTiepcii, MAMOPSAKYBaHHSAM 3aKOHY HOPMAJIBHOTO PO3IMOJIUTY TOIIO. |HBepcHa Bepudikalis
TPYHTYEThCS Ha OIIHII MOXUOKK ampoKCUMAIlli y Tepiol peTpOCIeKIlii, o POo3paxoBYETHCS 3a

>l -9/
m

dbopmysoro: 4= .100% , A€ Y; — dakThuHI 3HAYCHHS IUHAMIYHOTO Py, Y, —

3HAYCHHS, PO3PAXOBaHi 33 MOJEIUIIO, 7 — BEIHYMHA Iepioxy perpocmekiii. Skmo 4 MeHe
10%, To moOy10BaHA MOJIENIb BBAKAETHCS MPUIATHOIO JUISI IPOTHO3YBAHHS.

» po3poOka mporuo3y. IIporHo3Hi 3HA4YEHHA TOKAa3HUKA BU3HAYAIOTHCSA MUIIXOM
iICTAHOBKH JI0 MaTEeMAaTUYHOI MOJEIi TMOPSIIKOBOTO HOMEPY POKY 3 MPOTHO3HOT'O TOPHU30HTY.
OTpUMaHe TaKMM YMHOM 3HauyeHHs MokasHuka (Y;) € TpeHIOBMM (T.3B. TOUKOBMil MPOTHO3).
3p0o3yMisio, 110 CyCHuUIbHO-reorpagiyHi MPOrHo3n HE MOXYTh MaTH TOUHHUX MApaMeTpiB, TOMY




Ha OCHOBI TPEHJOBOTO OOpPaxOBYETHCS Miala30H MOXKJIMBHX 3HA4YEHb MOKa3HHKA 3 INEBHUM
piBHEM HWMOBIPHOCTI — JOBipuMi IHTEpBaJ MPOTHO3Y (T.3B. IHTEPBAIbHHI MPOTHO3):
}%:ﬁi t,%S,, A€ S, — CepeJHbOKBANPATUYHA IIOMMJIKA, !, — TaOJIMYHE 3HAYCHHSA KPHUTEPIiIO

CrproieHTa (3HAXOAUTHCSA 3a CIHEIiaTbHUMH TaOJIULSIMU BiJMOBIAHO A0 PIBHS JOBIpH o Ta
BEJIMYMHHU NIEPIOTY PETPOCTIEKIIii).

MporHo3s MmeToAoM aHaniTMYHOro BUPiBHIOBaHHA
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[TporHo3u, po3poOieHi Ha OCHOBI TPEHIOBHX Ta JACKOMIO3HMLIMHUX MOAENEH, €
KOPEeKTHUMH JIMIIE Yy pa3i BUCOKOI I1HEpPIHHOCTI BHSBIECHHX TeHIACHHIH. ToOTo BOHHU
3a0€3Mevyr0Th TOYHI NMPOTHO3M TUIBKM Y MeXax ojHiel cramii. SKmo >k y JOCTiIKyBaHHI
nepiof] yacy cTafisi 3aBepIIyeThCsl a00 TITbKUA PO3IMOYMHAETHCS, BAKOPUCTAHHS X MOJENEH €
HEKOPEKTHUM. Y TEpUIOMY BHUIAJKy i€ MOB’si3aHE 13 MPAKTUYHO HEMOXKIUBICTIO BPaxyBaTH
nepexi 10 IHIOIOTO THUIY IWHAMIKH, Yy JPyroMy — 4Yepe3 HEeIOCTATHIO BEIWYHHY Mepiomy
perpocmekitii. [Ipo 3MiHy cTajii MOXe CBITYUTH Take SBHIIE, 5K ,,CTPUOOK 3a OBIpYl TPaHUII
eKCTpamoJAMii’, KOMM Yy pe3yibTaTi MPOTHO3YBAaHHS OTPUMYIOThCS aOCypAHI 3HaYCHHS
MOKa3HWKA (HANpPUKIAJ, B €MHI 3HAYCHHS IMOKAa3HWKA KOHIIEHTpAMii JOJICHKOI MisIIBHOCTI Y
perioHi).

Anpoxcumyrua cniauH-@ynkyis ABIg€ CcOO0I0 YACTUHHO-TIAAKY (YHKINIO, OKpemi
YaCTMHMU $KO1 3’€JHaHl TMagkuM 4YMHOM. YacTuHamu crjiailH-QyHKIiI € OaratodieHu
(mosinoMH) ofHOTO ab0 pi3HUX cryneHiB. Ilpu oMy critaiiH MoXKe 3’€IHYBAaTH SK YaCTUHH
OJTHAKOBHX (DYHKIIiH, 10 PI3HATHCS TUTBKH 3HAUYECHHSIMH TTapaMeTpiB, Tak i pi3Hi BUIM QYHKIIIH.
Jns mporHo3yBaHHS 3a3BHYaii BHUKOPHCTOBYETHCS OCTaHHS dYacTHUHA cCrutaH-QyHkuii. [Ipu
pOMY i1 Ba)KJIMBOIO TEPEBArol0 MOPIBHSIHO 31 3BUYAITHOIO MAaTeMaTUYHOK (YHKINE (4u ix
CYKYIIHICTIO), € T€, 10 NPH BU3HAYEHHI MMapaMeTpiB OCTAaHHbOI YACTUHU CIUIAHY BIIOBIIIOETHCS
nepexia BiJl KOXHOI MOMEpPEeAHbOi CTajii PO3BUTKY J0 HACTYMHOI. 3a JOIMOMOIOI0 CIUIAlHIB
3py4HO “BIIHOBIIOBATH’ 1 BIICYTHI Yepe3 MPOOLIH Y CTATUCTHUIIl €JIEMEHTH JUHAMIYHOTO PSY.

3. Kopeasinilino-perpeciiini MoaeJri.

CyTHICTh TIPOTHO3HUX MOO€Hei _MHOMCUHHOI _pezpecii TIOJsTae y TOIIYKYy CTIMKUX
3aNIeKHOCTEH MK PI3HUMH TMOKAa3HUKAaMU PO3BUTKY pErioHy B MHUHYJIOMY 3 METOI0 iX
eKcTpanoisAlii Ha MaiOyTHe. basoBoio iHpopmariero st MOOYAOBHM TakUX MOJENEH €
CTaI[lOHApHI JWHAMIYHI PsSIU, [0 BiJMOBIIAIOTh 3aKOHY HOPMAJBHOTO posmoairy. [laHa
npolueaypa BKIYA€E TPU €Tamu:




» noOyzi0Ba MoOjIeJi, IO mependayac BU3HAYCHHS TICHOTH Ta (opMU 3B’SI3KYy MiK
3aJIe)KHOI0 (MTPOTHO3HUM 1HAMKATOPOM) Ta He3alneKHUMHU ((pakTropaMu) 3MiHHUMU. [l IOTO
CIOYaTKy 0OpaxoBYIOThCS Koegiyichmu Kopenayii MK yciMa IOKa3HUKaMH, SIKI ampiopHO
BU3HAYAIOTHCS SIK TaKi, 10 BIUIMBAIOTH HA BEJIMYMHY MPOTHO3HOTO 1HIUKATOPA.

CyTb Kopenawyii y ToMy, 110 JUHAMIKa OJHOTO MOKa3HHKAa MOPIBHIOETHCA 13 JUHAMIKOIO
1HIIIOT0, YHACIIIOK YOT0 BUABISETHCSA 1X “CIiIbHA’” Bapiallis y Jaci.

Haituactime mis motped MpoTrHO3YBaHHS KOPHCTYIOThCS KOE(]Ili€eHTOM IMapHOi JiHIHHOT
kopesinii [lipcona (Pearson), mo po3paxoByeTbes 3a (HopMysiow (SIKIIO NIYKAETHCS TICHOTA
3B’SI3Ky Mk TUHAMIYHUMH psigamMu X Ta Y):

p o 20T 7))
XA D A

JlaHnii TOKa3HWK HA3MBAETHCA KOEQIIIEHTOM JHIHHOI KOpEemslii, OCKUIbKH HUM
BUMIPIOETHCS CTYTIHD caMe JIHIHHNUX 3B’ SI3KiB MK IMOKa3HUKAMH.

Koedimient xopensmii nmpuitmae 3HaueHHs B Mekax Big -1 go +1. 3Hak “MiHyc” 03Haudae
00epHEeHY 3alIeXKHICTh, “+” - mpsMy. SIKIo KoedillieHT JOPIBHIOE HYINIO, TO JIHIHHUI 3B’ A30K
MiX JUHAMIYHAMU PSAAMH € BICYTHIM, a SKIIO OJWHUII - HasBHA (DYHKIIOHAIbHA 3aJICKHICTb.
JIocUTh 4acTo TOMIJIKOBO BBaXKA€THCS, IO 3HA4YCHHs KoedimieHTa kopersmii menme 0.2
CBIIYUTH TPO BIACYTHICTH 3B’s3Ky. HacmpaBai BiH CBiAYMTH TIPO HASBHICTHh JYy’KE CIIAOKOTO
3B’SI3KY, aJie 3B 30K MK MOKa3HUKAMH €.

Koedinient TicHoTa 3B’ 513Ky
KopeJsiii
>+ 0091 yxe cunpHa
+0.71-0.90 CunbHa
+0.51-0.70 Tomipra
+0.21-0.50 Crabka
<+0.20 Hyxe cnabka

VY BUNAAKy MaKCHMaJbHOI TICHOTH 3B’S3KYy MK INOKAa3HMKaMM Ha Jiarpami poO3CIsHHS
(scatterplot) ix 3amexuicTe Oyne mpelncTaBieHa NPSMOIO JIiHI€O. AJle MOXE BHHHUKHYTH
NUTaHHS, [0 POOUTH KOJIU Bi3yallbHO Ha Jliarpami po3CisiHHS BUIHO, IO 3B 30K € CUIIBHUM, aJie
Ma€ SBHO HEJIHIMHUNA XapakTep. 3a3BHYail y TaKMX BHUMNAJKaX BUKOPUCTOBYIOTh Koe(DiIieHTH
HernapaMeTpUyHOi Kopessiuii — panrosoi kopensuii Cnipmena, Kennena.

[HKONHM 3yCTPiYalOThCS 1 3 TaKUM SIBHILIEM SIK HCe80OKOpenayia, TOOTO KOPEJSIis, 10
00yMOBJIeHa BIUTUBOM IHIITUX MOKA3HUKIB, K1 3aJTUIIMIIACS 11032 YBarok JOCIiTHUAKA.

[Tpuxnan. [cHYIOTH 3araIbHOBIZIOMI 3aJI€KHOCTI: YMM O1IbIIE MICTO, TUM OLIBIIE B HHOMY
JIKapHSHUX JDKOK; YMM OUIbIIE MICTO TUM OLIbIA KiJIBKICTH IMOMEPIMX B HbOMY. SIKIIO K
y34TH OKPEMO J[Ba TIOKAa3HUKH — KUTBKICTh JIKapHSHUX JKOK Ta KUTBKICTH MOMEPIINX, TO MiXK
HUMH TaKOXX OyJie iICHyBaTH TICHUH 3B’S30K, ajie IIe 30BCIM HE O3Hauae, M0 iICHY€E BiMOBIIHA
3aNIeXKHICTh: UMM OLbllle JKApHIHUX JKOK, TUM Oinblne momepnux. [IpuunHa y ToMy, 110
KOKHHI 3 IMX MOKA3HUKIB KOPETIOE 3 MOKA3HUKOM KIUIBKOCTI )KHUTENIB 1 caMe Ieil MOKa3HUK €
BU3HAYAJIHHHM.

[Ticnms po3paxyHKy KOE(QIII€EHTy KOPENSIii 3BHYAWHO TIIOCTA€ TUTAHHS, HACKUIBKH
BUSIBJICHA 3QJIEXKHICTh € 3HAa4MMOIO, CTaTMCTUYHO JOCTOBipHOW? 3a3BHuail 3uauumicmo
Koegiyienmy Kkopenayii 3aJeKUTh Bl TOBXHHU TUHAMIYHHX DPSAIiB. Y BEIUKHX IUHAMIYHUX
psiaax HaBiTh c1a0Ki 3aJIe)KHOCTI OyIyTh 3HAYMMHUMH, B TOH Yac, SIK y HE3HAYHUX — HaBITh JIyKe
CUJIBbHI 3aJIEKHOCT] HE € CTATUCTUYHO HAMIMHUMMU.

ToMmy BemyTh MOBY NP0 HaAOiliHiCmb KoOperayiuHoi 3anedcHocmi, siKa TIOB’s3aHa 13
PEeNpe3eHTATUBHICTIO BUXITHUX JAWHAMIYHUX PSAAIB 1 CBIYHUTH MPO T€, HACKUIBKH MMOBIPHO, 110



BUSIBJIICHA 3aJIC)KHICTh, 3HOBY Oyj€ BHsBJICHA MNPH 30UTBIICHHI MEPIoay PETPOCHEKIii Yu
eKCTpanoJsAIii Ha MaiiOyTHE.

HaniiiHicTh BUSBICHHX 3alIe)KHOCTEH OIIHIOETBCS 32  JIOMOMOTOK0  CTaHAApTHOL
CTaTUCTUYHOI MIPU — p-pi6Hs — CTATUCTUYHOTO PIBHS 3HAYUMOCTI. JlaHWi TOKa3HUK
3HAXOAUTHCS Y OOEpPHEHIN 3aJIeKHOCTI 0 HAAIHHOCTI Pe3yabTaTy: YUM BUIIUM € p-piBEHb, TUM
HIDKYOIO € CTaTMCTUYHA HAAIMHICTh BUABJICHOI 3aJ€KHOCTI, 1 HaBnaku. Hampukiaz, p-piBeHs,
mo gopiBaioe 0,05 mokaszye, mo icHye 5% WMOBIpHICTh, IO 3HaWJeHA 3AJIEKHICTH MK
NOKAa3HUKAMH € BHIAJKOBOIO. BHOip Mexi, KOJIM OTpHUMaHe 3HaueHHs KoedillieHTa KOpewsii
BBO)KATH CTATHUCTHUYHO 3HAYMMHUM € 3aBXKIU CyO ekTUBHUM. Pesynprar p < 0.05 BBakaeThcs
NPUIRHATHOIO I'PAHUIICI0 CTAaTUCTUYHOI 3HAYMMOCTI; pe3ynbTaT 3 p < 0.01 posrnsparoTses sk
cTaTucTHYHO 3HauMMi, a 3 p < 0.005 — Bucoko 3Haummi. IIpore ciig po3ymiTH, IO JaHA
kinacudikamis € J0BOJI CyO €KTHBHOIO 1 € JIHMIIE TEBHUM OPIEHTUPOM Yy MPAKTHIHHX
po3paxyHKax.

Dopmy 363Ky MK AOCHIHKYBAaHUMHU MTOKa3HUKAMHU BioOpaXkae pieHanna pezpecii. Bono
JI03BOJISIE BH3HAYMTH, SKUM OyJe 3HAYEHHS NPOTHO3HOTO iHAWKaropa ()) 3aJeXHO BiX
MO>KJIUBUX 3HAYCHb (PAKTOPIB (X, X2,... Xy).

Skuio 3B’A30K MK AMHAMIYHUMHU psAIaMH Mae JiHIHHUI XapakTep, TO PIBHSHHS HapHOI

| FDXy ) Foo DX

perpecii mae Burman: Y, =0, +b,x1( 1) 2 Xo(1—en) » TOOTO 3MiHHA y MOXKe Oyt

t—71
BUPAXEHOIO uepe3 KOHCTaHTy (b)) Ta KyToBi KoediumieHTH (b;), TOMHOXEHI Ha 3MiHHI X;.
KoHcranTy Ha3uWBaloTh BUTBHHUM 4YieHOM (intercept), a KyToBi koedimieHTH — KoedimieHTaMu
perpecii (b-koedimieHTamMm), a pa3om — napamerpamu Mozeni. JIiHis perpecii OyIyeTbCs TaKUM
YUHOM, 1100 MiHIMI3yBaTH KBaJpaTH BIAXUIEHb 1€l MiHIT BiJ peaJbHUX 3HAYCHb.

Koxnwii 3 mapameTpiB MoJieni b; BKa3ye, HACKUTLKH OJUHUIIL 3MIHUTHCS 3aJI€KHA 3MIHHA,
SKIIIO BIAMOBITHA HE3aJIeKHA 3MIHUTHCS HA OJWHUINI0 32 yYMOBH, IO PEIITa HE3aJCKHUX
3aMIIaThCs He3MIHHUMU. JlomaTHe 3HaYeHHs b-koedillieHTy BKa3ye Ha Te, 110 301IbIICHHS
He3aJIE)KHOI 3MIHHOI BHKJIMYE 1 30UIBIIEHHS 3a7€)KHOI, a Bimg' €MHE — III0 30UIBIIECHHS
HE3aJIEKHO1 BUKJINYE 3MEHILIEHHS 3aJIEKHOI.

Komu nipu po3paxyHKy KoedilieHTa KOpeIsiii MiXk IEBHUMHU MMOKa3HUKaAMHU, BUSBIISETHCS,
110 3aJICKHICTh € HEJIIHIWHOI0, TOJI 1 10 PIBHSHHS perpecii € MOXJIMBUM BKJIFOUCHHS HETIHIHHUX
YJICHIB.

VY BUMAaKy, KOJU KUIBKICTh ()aKTOPHHUX MOKA3HUKIB € 3aHAATO BEJHKOIO, 3ACTOCOBYETHCS
Memoo NOKPOKOBOI peepecii, SKAIA TO3BOJISE 3 MHOXHHH BUX1THAX MTOKA3HUKIB BUOUPATH JIUIIIC
Ti, SIK1 XapaKTepU3YIOTh 110 JHUIIIC BU3HAYAIbHUX YNHHUKIB, BIIKUAAIOYN BIUIUB APYTOPSTHUX.

[Ile omHUM BaKITMBUM AacleKTOM TpU MOOYIIOBI KOPENSIiHHO-PETPECUBHUX MOJEICH €
BpaxyBaHHS TE€TEPOXPOHHOCTI PO3BUTKY CYCHUIBHO-IIPOCTOPOBUX MpOIECciB. SIKIIO BIUTUB
(dakToOpiB MOKE TMPOSIBJIATHCS Yepe3 MEBHUN MPOMIKOK Yacy, TOOTO BEJIMYMHA TOKA3HUKA ) Y
MOMEHT 4acy ! BU3HAYaTUMEThCSl 3HAUEHHSIM MOKa3HUKA X Y MOMEHT 4acy #-7 (7 — 4acoBUH Jar),
TO TPOTHO3HI MOJENIi MHOKMHHOI perpecii MaloTh BpaxOBYBaTH BiJINOBiIHI yacoBi jaru. s
ILOTO 3IMCHIOIOTBCS CTAHIAPTHI omepanii auanizy posnoodirenux naacie (distributed lags
analysis). 3aranpHUN ~ BWUIJIS  MOJEIl  MHOXKHMHHOI — perpecii  Mae  BHUIJISAL
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* OI[IHKA MOJIEJII, 1[0 BKITIOYAE:

- TEPEeBIPKY aJCKBATHOCTI MOJIENl peallbHOMY Tporecy ((hakTuyHe 3HAYEHHS KPHUTEPII0
@imepa (F-kputepito) mMae mnepeBuilyBaTH TaOiauyHe MpH OOpaHOMY piBHI JIOBIpM « Ta
CTyHIEHAX CBOOOMU v, =n-m T4 v,=m—1, 1€ N — AOBKHHA JTUHAMIYHOTO PSANy, M — KUIBKICTh

3MIHHHUX y MOJIEIIi);

- OI[IHKY CTAaTUCTUYHOI HAJIMHOCTI mapaMeTpiB mMoaeni ((pakTHYHI 3HAYEHHS KPHUTEPIIO
CreiofieHTa (t-KpUTEpil0) MaIOTh MEPEeBHILYBaTH TaOIMYHI NMpU 0OpaHOMY piBHI JIOBIpU O Ta
CTYIICHSAX CBOOOU V=n—m),

- OIIHKY pIBHS MOBHOTH MOJEINi, TOOTO OIIIHKY TOTO, HACKIJIbKH BKIIIOYEHI JO MOJEi
He3aJekHi 3MiHHI ((akTopu) TOSICHIOIOTh AWHAMIKY 3al€KHOI 3MIHHOI (TPOTHO3HOTO
iHAMKaropa) (3HaueHHs KoedimieHTa nerepMiHaimii mae mnepeumtyBatu 0,75). Koedimient
neTepMiHalli 3MiHIO€Tbesd B Mekax Bin O mo 1. Bin xapaktepusye, SIKOWO MIpOIO AMHAMIKA
3aJIKHOT 3MIHHOT BHM3HAYAEThCS JTUHAMIKOI YCIX HE3QJICKHUX 3MIHHUX. Hampukian,
koedilieHT aerepMinanii, piBauid 0,.95, cBiqUMTH, 10 AMHAMIKA 3aliekHOI 3MiHHOT Ha 95%
BU3HAYAETHCS TUHAMIKOIO HE3AICKHHX.

JUis TIOpIBHSHHS CHJIM BIUIMBY HE3QJIEKHHX 3MIHHUX PO3PaXOBYIOThCS KOe(illieHTH
€JIACTUYHOCTI: €yxi = (bi*Sxi) / SDy, ne SDy ta SD,; — cTaHgapTHI BIAXWICHHS 3alI€KHOI (y) Ta
He3aJIeKHUX (X;) 3MIHHUX. BOHM BKa3yloTh, Ha CKUIbKH BIJICOTKIB 3MIHUTBHCS 3aJie’KHA 3MiHHA,
SKIO KOXKHUH 13 pakTOpiB 30kpema 3MiHUTHCS Ha 1%.

* po3poOKa TporHo3y. Po3paxyHOK TPOTHO3HUX 3HAYEHb 3JIACHIOETHCS ILIIXOM
MJICTABJICHHS MOXJIMBUX 3HAU€Hb HE3aJIKHUX 3MIHHUX Y PIBHSHHS perpecii 3 ypaxyBaHHSIM

BEIMYMHM JOBIpYOro iHTepBaly: », =), i, *SDy, ne SD, — craHJapTHE BIOXWIEHHS, f, —

TabauuHe 3HaueHHs KpuTepito CThIOZCHTA 3 pIBHEM JIOBIpU Q).

CyTHICh IPOTHO3HUX @gmopezpeciinux moodeiell Toyarae y ToMy, 1o KO>KHE HACTYITHE
3HAUEHHS JUHAMIYHOTO DSy BHPAXKAEThCA uyepe3 MOMepeAHi 3 MEBHUM YacOBUM JIaroM, a
BUSIBJICHI TEHJICHIII1 €KCTPAIOIIOI0THCS Ha MAalOyTHE.

HatiepextruBHimow Moaudikaiiero € MoJeldb aBTOperpecii Ta MPOIHTErPOBAHOTO
KOB3HOTO cepennporo bokca-/Ixenkinca (Auto-Regressive Integrated Moving Average, Box-
Jenkins ARIMA modelling), ska BkiIO4ae [BI CKJIAAOBi: MOJAENb aBTOperpecii

(X =apX, +a)x,_,+..+a,x,_,+&) Ta JCKOMIO3MI[IHHY MOJAEIb KOB3HOIO CEPEAHBOIO

(x,,,=bx, —bx,_, —...—qut_q ), e a; Ta bj — KoedilieHTH BIAMOBIIHO aBTOPErpECiiHOI Ta

KOB3HOI cepeanboi moxaeneut (i=0,...p; j=0,...q), p — mapaMmeTp aBToOperpecii, ¢ — mnapamerp
KOB3HOI CEPEIHBOI.



Ha To4HICTh TPOTHO31B ICTOTHO BIUIMBAE TOYHICTh BU3HAUEHHS IMapaMeTpiB MOJIETI p Ta ¢.
BBaxkaeTncs, 110 1€, y HepIry 4epry, 3aleXHuTh Bil JOCBiMY (axiBIisi, M0 PO3pOOIIse MPOTHO3.
Xoua MOXKHA CIIUPATUCS 1 HA MEBHI CTATUCTHYHI 3aKOHOMipHOCTI. [IJis1 bOro 0OpaxoBYIOTHCS
KOEe(IIi€EHTH aBTOKOPEJISIIi Ta 4aCTKOBOT aBTOKOPEJISAMIi MK 3HAYCHHSIMH TUHAMIYHHX PSIIIB 13
PI3HUM YaCOBHM JIaTOM:

- SIKIIO aBTOKOpensmiiHa (yHKIis 13 30UIbIIEHHSM Jary eKCHOHEHIIHHO crajae, a
YacTKOBA AaBTOKOpENsALiiiHa (yHKLis Mae K~ 13 jaroM 1, a Ha pemTi JIariB KOpeJsLis
BiZICYTHS, TONI p=1, q=0,

- SKIIO aBTOKOpeJAIiiHa (yHKIS 13 30UIBIICHHSM JIary €KCIIOHCHIIMHO crajgae, a
YacTKOBA aBTOKOPENSAIis Ma€ ,, KK’ 13 naramu 1 Ta 2, To p=2, ¢=0,

- SIKII[O0 YaCTKOBA aBTOKOpeIALiifHa (PyHKIIs 13 301IbIICHHSAM JIary eKCIIOHEHIIIIHO criajae,
a aBTOKOpeIsiiiiHa (QyHKIIS Mae ,,IiK” i3 1aroM 1, a Ha pemITi JlariB KOPeJsiist BiICYTHS, TO1
p=0,q=1I;

- SIKIIIO YaCTKOBA aBTOKOpEJIsAIiitHa PyHKIIis 13 301IbIIEHHSM JIary eKCIIOHEHIIHHO crajae,
a aBTOKOpeIALis Mae ,,miku” 13 naramu 1 Ta 2, To p=0, ¢=2;

- SKIIO 1 AaBTOKOpEJIAIiifHA, 1 YacTKOBa aBTOKOpENsMmiiHA (YHKIIi EKCIIOHEHIIITHO
crajaroThb, Tomi p=1, g=1.

V pasi aHali3y HECTallOHAPHUX JTUHAMIYHHUX 1HKOJIM 1CHY€ MOTpeda MOoNnepeaHboro 0JIHO-
abo KinbKapa3zoBoro foro audepeHIitoBaHHs (10JaTKOBO BU3HAUAETHCS 111e i mapametp d).

Jis  nuHAMIKM TYCTOTHM HAacelleHHS pErioHiB YKpaiHM XapaKTepHE CKOPOYCHHS
aBTOKOpEIIIiitHOT PyHKINT Ta OauH ,,MK’ (YHKIT 4aCTKOBOI aBTOKOPEJAII 3 JJaroM y OIWH
pik. OTxe, mapamMeTpu MOJENl BHM3HAYEHO TakuMu: p=I, ¢=0 (aume g 3akapnarchbKoi
obnacri: p=2, g=0).
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KoeditienTn aBTOKOpesLii Ta 4aCTKOBOT aBTOKOPEIIALIl TUHAMIYHHUX PSIIiB TUHAMIKU TYCTOTH
HaceneHHs KuiBcbkoi 001acTi 3 pi3HUMHU YaCOBUMHU JIaraMu

4. BukopucTaHHs (P)AKTOPHOO AHAJI3Y VISl Hijleld MPOTrHO3YBAHHS.

Meroarka CTaTUCTUYHOTO IPOTHO3YBAaHHS Tependadae 3A1HCHEHHS OI[IHKM YWHHUKIB
PErioHAIbHOTO PO3BUTKY HA OCHOBI ()aKTOPHOTO aHaII3Yy.

3a3Buuail  (GaxkTopu, M0 BIUIMBAIOTH HA PO3BUTOK CYCHUIBHO-IIPOCTOPOBUX IPOIECIB,
XapaKTEePU3YIOThCS HE OJTHUM, & MHOKHMHOIO TIOKA3HHKIB, 1[0 MAIOTh MI>K COOOI0 TMIEBHUH 3B’ SI30K
(xopemntoroTh). ToMy BUHHMKAe ToTpeda y iX 00’€THaHHI y MEBHY KUIBKICTh TPYII 3a MO IIOHICTIO
BIUIMBY, B pE3yJbTaTi YOTO BHU3HAYAIOTHCS HA MEPIIMHA TOMIAN “‘IpuxoBaHi” (JIATEHTHI)
(bakTOpH, KUTBKICTh SIKUX, 3PO3YMLIO, € MEHIIOIO 32 KUIBKICTh BHUXIJHUX IMOKa3HUKIB. ToOTO
¢baxTopu i1eHTU(DIKYIOTHCS.

3acTocyBaHHs (HAaKTOPHOTO aHAI3y Hependadac:



® [I0-TIEPIIIC, CKOPOUEHHS KilbKOCMI NOKA3HUKI¢ (3MIHHHMX), 110 Ha MOBI MaTeMaTHYHOL
CTaTHCTUKH 3BEThCS PEAYKIIEIO TaHUX;

" [I0-JPYTE, BUSHAYUEHHA CMPYKMYPU B3AEMO36 A3KI6 MidC NOKA3HUKamu (3MIHHHUMHN),
TOOTO KiIacu(ikaiiro MoKa3HUKIB, IHTEPIpETaLito (HaKkTopiB.

Takum ynHOM, (PaKTOPHHI aHaJi3 BUKOPHCTOBYETHCS 1 SIK METOJ 3MEHIICHHS KiTBKOCTI
TaHMX, 1 IK METOJ Kiacudikallii 0JHOYACHO.

B ocHoBi moOynoBu Mojenel (aKTOPHOTO aHami3y JIeKHUTh TBEPIPKEHHS MPO TE, IO
MHOXHHY B3a€MO3B’SI3aHMX ITOKa3HUKIB, $KI XapaKTepH3YyIOTh TIIEBHUH TMpPOIEC, MOKHA
MPEJACTAaBUTH MEHIIOK KITBKICTIO TIMOTETHYHUX 3MIHHUX — (aKTOpiB Ta MHOXHHOIO
HE3IeKHUX 3IMMIKIB. 3MICT ()aKTOpHOrO aHali3y NOJSArae y JiHIHHOMY NEpEeTBOPEHHI n-
BUMIPHOTO NPOCTOPY Y A-BUMipHHMHA. [HIIMMHU crloBaMu, 3a JONMOMOTOI0 (haKTOPHOTO aHallizy
CUCTEMY 7 TIOKAa3HHKIB MOXKHA 3aMIHWTH 3HAYHO MEHIIOK KUIBKICTIO (k) dakropis, 110
MaTeMaTHYHO BHUPAKAETHCS TaK:

Xo=D) L fivesi=1 . n j=1 ..k,

Je Xx; — i-il MOKa3HUK; f; — j-U (Qakrop; /; — HaKTOPHI HABAHTAXKECHHS; & — 3AJIUILKHU, L0
BiIOMBAIOTH BUMAKOBI BIIXWICHHS.

dakTopHI HaBaHTKEHHS SIBISIIOTH CO00I0 Koe(imieHTH KOpensmii MK MOKa3HUKaMHU
(3MIHHMMU - X;) Ta pakropamH (f;) 1 mokasyroTs

- HaBaHTAXXEHHS j-TO GakTopy y i-i 3MiHHIN, 200

- HaBaHTA)XEHHS 1-1 3MIHHOI Ha j-i akTop.

dakTopHI HABaHTAXKEHHS 3HAXOIATHCA B MeXkax Bix -1 g0 +1. 3Hak “+” um BKa3ye Ha
HasSBHICTh MPsIMOi a00 OOEpPHEHOI 3aJIeKHOCTI MiX MOKa3HUKOM 1 (hakTopoMm. 3MicT (haKTOpiB
BU3HAYAIOTh MOKA3HUKH (3MiHHI1), 10 MAalOTh HalOUIbII ()aKTOpHI HaBaHTAXEHHs (HaWOMMKY1
M0 MOAYJIIO 10 OJTUHUILI).

[adopmaniitHoro  0a3010  pO3paxyHKIB  CIIy)XaTh MPOCTOPOBI  pSAM  TMOKA3HHUKIB
PEeTriOHAIBHOTO PO3BUTKY Yy PO3pi3i OJHOMACIITAOHUX TEPUTOPIAIBHUX OAWHHILH (HATIPHUKIA,
aJMIHICTpATUBHUX 00JacTeil UM paiioHiB) 3a 6a30B1 POKHU.

[Tponenypa GpakTOpHOTO aHaNi3y€e BKIIOYAE TaKi CKIAIO0BI:

™ BU3HAYCHHS KUIbKOCTI (hakTopiB. Ha mepromy kpoiri po3paxyHKIB KUTBKICT (haKTOpPiB
00paHO PiBHOIO KUTBKOCTI MOKA3HUKIB Ta OOpaxoBaHO aOCOMIOTHI, BITHOCHI Ta KyMYJISTHBHI
3HAUEHHS JAUCTIEPCii KOKHOTO 3 (aKTOPiB:

e 9

®axkrTopu |[{ucnepcis % Kymyas- | Kymyus-
3arajbHoI THBHA THBHHH Y%
amcnepcii | qucnepcist
1 6,024064 60,24064 6,02406 60,2406
2 3,026926 30,26926 9,05099 90,5099
3 0,814697 8,14697 9,86569 98,6569
4 0,102552 1,02552 9,96824 99,6824
5 0,022443 0,22443 9,99068 99,9068
6 0,006906 0,06906 9,99759 99,9759
7 0,001848 0,01848 9,99944 99,9944
8 0,000563 0,00563 10,00000 100,0000
9 0,000001 0,00001 10,00000 100,0000
10 0,000000 0,00000 10,00000 100,0000

HaBeneni y Tabnuiii 1aHi MatOTh TaKUN 3MICT:

- y TepImoMy CTOBMUMKY (eigenvalue) MicTuThcs iHPOpMALIiS PO TUCTIEPCIF0 KOXKHOTO 3
(bakTopiB, siIKa TOPIBHIOE CyMi KBaapaTiB (PaKTOPHUX HABAHTAXXEHb BCIX MOKA3HUKIB HA KOKHHUMA
dakrop (B mepexyasi 3 aHriiiicekoi eigenvalue — “BracHi 3Ha4YeHHA; TaKka Ha3Ba MOB’s3aHA 13
crioco0oM 00paxyHKy aucmepcii);



- y npyromy ctoBmuuky (% total variance) MiCTATBbCS JaHi PO Te, Ky YaCTHHY CyMapHOi
qucrepcii ycix MoKa3HHUKIB onmucye gaHuit gaktop. Sk MoxkHa OaynTH 3 HaBeAeHOI TaOIuIl, B
HAIIOMY BMIAAKy nepmuii ¢akrop mosicaioe 60.2% 3aranpHoi nucnepcii, apyruit — 30.3%,
Tperiid — 8.1% 1 1.11.;

- Yy TpEeThOMY 1 HYETBEPTOMY CTOBIHMKAx BIAMOBITHO HABOIATHCSI KyMYJSATHBHI
(makomuyeHi) 3HaueHHs aucrepcii (cumulative eigenvalue) Ta iX BiACOTKOBHUI BHpa3
(cumulative %).

OCKUTBKH KUTBKICTh (DaKTOPIB JOPIBHIOE KITBKOCTI TMOKa3HUKIB, TO (haKTOpHI mucmepcii
(cyma KBazpatiB (aKTOPHHX HABAHTAKEHb IOKa3HHKIB h’y, IO MOKA3ye, sKa YacTKa JUCIIepCii
MOKAa3HUKA X; OMHUCYETHCS BUIUICHUMHU (PaKTOpamMu) BCiX MOKAa3HUKIB TOPIBHIOIOTH 1, a 3araibpHa
JHCTIepCis TOPIBHIOE KUTBKOCTI MOKa3HUKIB (B Hamomy Bunajaky 10, y BicOTKOBOMY BHpasi —
100%).

[Ticms 1pOro TmeEpexonsiTh JO BHUPIMICHHS TWTAaHHSA, SKa KUIBKICTh (akTopiB €
ONTUMAJIBHOI0. 3a3BUYail KOPUCTYIOTHCSI OAHUM 3 TPHOX KPUTEPIiB:

» 3a kpumepiem Kauizepa (Kaiser, 1960): oOuparoThcsi TUIbKH (HAKTOPH 13 TUCTIEPCIEIO
Oinpmre 1. BpaxoByeTscs Te, 110, SKIIO (aKTOp HE BUAUILE AUCIEPCiO, eKBIBAJICHTHY, X04a O
JUCIIePCii OJTHOTO MOKa3HWKA, TO BIH BIAKUIAETHCA. Y HABEJICHOMY MPHUKJIAAl BapTO BUIISATH
nBa (GakTopu;

» 30 KyMYJISSmMueHuM 6i0COmMKOM: B SIKOCTI BU3HAYAIBHUX OOUPAIOTHCSA Ti (aKTOPH, IO
CYMapHO OXOIUIIOIOTh NMPUOIU3HO mpu ueepmi BUX1IHOI 1HGopMallli (KyMyJISTUBHUNA B1ICOTOK
Mae nepeBulryBati 75%). Y HaBeneHOMY MpHUKIaAl [Ba mepmux ¢akrtopu nosicHiooTs 90,5%
3arajabHOI JUCTEepCii — BUALISEMO ABa GaKTOpH;

» 3a kpumepiem “xam’sinucmoeo ocuny” Kemmens (Cattell, 1966): Ha rpadiky
mucnepciid (plot of eigenvalue, scree plot) 3HAXOIUTHECS Take Micie, ¢ 3MEHIICHHS JHUCIIepCil
3J]1iBa HANpaBO MAaKCHMAaJIbHO YIOBUIBHIOETHCS. [lepembadaerbesi, 10 crpaBa Bif 1€l TOYKH
3HAXOJIUThCA Nuiie “dakropianbHuil ocun’” (TepMiH “ocur’” 3aMO3WYEHHN 3 TeoJorii, 1e
O3Haya€ yJaMKH TIPChKUX MOPiJ, 10 HAKOMUYYIOTHCS B HUKHIM YAaCTHHI CKENSICTOrO CXHITY).
BiamoBigHO 10 1IHOTO KPUTEPIO y HABEICHOMY MPHKIIA I BUIAUIsIEMO 2 200 3 dakTopm.

padik aucnepciun (Scree plot)

7 2 dakropu
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1 2 3 4 5 6 7 8 9 10

dakTopu

® obepHeHHs ocell koopauHart (factor rotation). II{o0 gocTymHIIIE PO3KPUTH CYTh JaHOTO
METOJy, PO3IJISTHEMO HOro Ha HaWIpPOCTINIOMY MPUKJIaAl — y BUIAJKY, AKIIO HaM HEOOX1JIHO
00’eqHaTH B 01MH (hAKTOP JIBa TIOKA3HHUKH, MIXK SKHMH ICHY€E TIEeBHA 3aJIeXKHICTh. [{10 3aMexHICTh
MOYKHa BUSIBUTH 3a IOTIOMOTI'OIO JilarpaMy pO3CisIHHS.




Hiarpama po3cifiHHA

Moka3Huk 2

Moka3sHuk 1

Sk BUOHO 3 HaBEeAEHOI Aiarpamu, TEPUTOpiadbHI OJWHUII B TPOCTOPI TPYMYIOTHCA Yy
BUTJISI TaK 3BaHMUX CJIICIB PO3CISHHS, OUIBII BUTATHYTHUX B OJHOMY HAmpsMKy 1 Maibxke
IUIOCKUX B iHmMUX. OTpUMaHa IUISIXOM IiITOHKH JIiHis perpecii Aae rpadidHe mpencTaBIeHHS
3aJIeKHOCTI. SIKIIO BU3HAYMTH HOBY 3MIHHY Ha OCHOBI IIi€i JiHII perpecii, To BoHa Oyje
BKJIIOYATH B cebe HaliCTOTHIIII PUCH 000X BUXIAHUX 3MIHHUX (MOKa3HUKIB). Takum 4MHOM, 1Ba
MOKAa3HUKH MU 3aMIHIOEMO OJHUM, 110 (DAaKTUYHO € JTIHIHHOIO KOMOIHALIEIO IBOX MOMEPEIHIX.

[Mpu OinpmIiii KUTBKOCTI TIOKAa3HWKIB, 3pO3yMUIO, BHUAUISETHCA 1 OUIbINA KUIBKICTBH
(bakTopiB, 0 BIAMOBIIAIOTH KOKHOMY 3 BUSIBIICHUX EJITICIB PO3CISIHHS.

3 MeTor0 MOJETIIeHHs iHTeprnpeTanii (GakTopiB, MOXKIMBOCTI HOPIBHIOBAaTH iX BIUIMB,
MIPOBOSITHCS HOBI BiCl KOOPAMHAT, IO BiJIMOBIAAIOTH OCSAM €TIICIB PO3CisSHHS (JIiHISM perpecii),
TOOTO 3IIICHIOETHCSI OOEPHEHHS (PaKTOPIiB y MpocTopi 3MiHHMX. B pe3yibrari KoKHUH (hakTop
Ma€e OUIbIN HABAHTAKEHHS Y MEHIIN KUIBKOCTI 3MIHHMX Ta MaJli HaBAaHTAXEHHS y PEIITi
3MIHHHX.

Haituacrimie 3aCTOCOBYIOTBCS Taki criocobu 00epHEHHSI OCeil KOOPAUHAT:

- BapimMakcHU# (varimax raw abo varimax normalised): 3a0e3nedye Kparwii po3momiT
(dakTopiB 32 paxyHOK 3MEHIIICHHS K1JIbKOCTI 3MIHHUX, 3B’ I3aHUX 3 KOXKHUM (haKTOPOM;

- KBapTIMakCHMH: Ma€ TEHJEHLIIO O BUIUICHHS T€HEpalbHOro (hakTopa, IO CIPOLIYyE
IHTEepIpeTAalliio 32 paXyHOK 3MEHIIIEHHS KUTBKOCTI (PaKTOpiB, 3B’ A3aHUX 3 KOXKHOIO 3MIHHOIO.

®inentudikanis Ta inTepuperauis dakropiB. Y pe3yabrari 0OEpHEHHS OTPUMYETHCS

ocTaTOYHA MaTpHISl (PaKTOPHUX HABAHTAXKEHB!

IHoka3zuuku dakTopHi
HABAHTAKEHHSA

®dakTop 1 ®daxTop 2
X 0,126448 0,985870
X2 0,966204 0,221865
X3 0,969475 0,205947
X4 0,188386 0,979113
Xs 0,192506 0,978021
X6 0,939992 0,173583
X7 0,186964 0,979405
X3 0,982355 0,094427
X9 0,968586 0,199846
Xio -0,426536 0,261507




3arakHa 4,965621 | 4,085370
JICTIEPCIS
Yactka 3arabHol 0,496562 0,408537
JUCIICpC1l

AHami3 OTpUMaHUX pe3yibTaTiB PO3MOYMHAETHCS 13 BU3HAYEHHS, SKI KOHKPETHI
NOKAa3HUKH CTAaHOBJIATH 3MICT KOKHOTO (pakTtopy. Iloka3HHK BKIIIOYAETHCS 10 TOTO (PaKTopy,
¢daxTopre HaBaHTaxkeHHs (factor loading) Ha skmit € HaWOLTbmMM. Xoya, SIKIIO (aKTOPHI
HAaBaHTAKCHHS TMOKa3HMWKA Ha KOXHUH 3 QakTopiB € MeHmUMU 3a 0,7, TO 1€l TOKa3HUK BapTO
BUKIIIOYUTH 3 aHaJi3y B3arami, OCKUIbKM BiH MiAiOpaHHii HEKOPEKTHO 1 € CTaTUCTHYHO
He3HaunMuM. Tak, y HaloMy BUMAJKy Nepiinii pakTtop GopMyIoTh MOKa3HUKHU Xz, X3, X6, Xg Ta
Xo, apyroro — X, X4, X5, X7. OctaHHi# ke Moka3HUK (X ;o) MOMUIKOBO BKIOYEHHUN 10 THX, 1110
XapaKTepU3yOTh PO3BUTOK JAHOTO MPOIECY 1 HOro BapTO BUKIFOUUTH.

KoxHull moka3HuK MU MOXKEMO Tenep NPeACTaBUTH Y TAKOMY BUTIIS] :

X;=0,126 1, + 0,986 f, + ¢

X,=0,966 f; + 0,222 f, + ¢

1T.I.

Jns Bizyamizamii nux pe3ylbTaTiB MOXHa MoOyayBaTu rpadik (GpakTOpHUX HaBaHTaXKEHb
(plot of loading):

pacpik hakKTOPHUX HaBaHTaXeHb
(Plot of loading)
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Jani ¢dakrtopu iHTEpPHpETYIOThCS, TOOTO OTPUMYIOTH Ha3BU. Hampukmnan, NMOKa3HUKU
NPUPOIAHOTO PYXy HACENICHHsI, MIirpalliif, YMCeNIbHOCTI HaceleHHS (HOPMYIOTh AeMorpadiaHuit
daktop 1 T.11.

Jlns BU3HAUCHHS CWIM BIUIMBY KOXKHOTO (DakTOpy, BOHHM PaHXKYIOThCS 32 OCTATOYHHM
(micast oOepHEHHS) BIZICOTKOM OXapaKTepHU30BaHOi iHpopmanii. Y JaHOMY BHIAJKy — OCTAHHIH
psmoK Tabmui. SIKIIo 1aHi mepeBecTH y BiACOTKH, BHIHO, IO MEepIIni (JaKTOp € BILTUBOBILINM,
ockinbku oxoruttoe 49,7% 3aranbHoi aucnepcii, apyruit — 40,8%.

" oOpaxyHOK ¢akrtopHux Bar. Daktophi Baru (factor scores) — I1e TMOKa3HUKH, IO
BIZIITPAfOTh POJIb OLIHOK BKJIAJIB TEPUTOPIANIBHUX OJUHHIL Yy KOXKHUH 3 (hakTopiB. MaTpuisa
(bakTOpHUX Bar OOYHMCIIOETHCS IUIIXOM MHOKEHHS MaTPHUIll BHUXITHUX JaHUX Ha MAaTPHITO




(GaKTOpHUX HABAaHTAXKECHb. BOHM TPakTyIOThCS SK BITHOCHI OIIHKH BHUSBY NMEBHOTO (aKTOPY Y
KOXKHIHM OKpeMill TepuTOpianbHii OAMHMIIL 1 CTY>KaTh OCHOBOIO IS X TPYITyBaHHS,

® anami3 TeHAeHHiW. PakTOpHHWI aHaNi3 BHUKOPHUCTOBYETHCS Ha IOTEPEIHBOMY eTarri
IPOTHO3YBAHHS 3 METOI BHSBICHHA Ha IEPCHEKTHBY BU3HAYAJIbHUX YHMHHHUKIB PO3BUTKY
cycmiibHO-reorpadiuHux mpoieciB. [ 1bOro Bei MOMepenHi Mpoleaypu 3A1HCHIOIOTHCS IS
pi3HUX YacoBHX mnepioAiB. I mami 3a 3MiHOIO paHTiB Ta 3Ha4eHb (PakTopiB (% BiAOUTOI BUXITHOI
iH(popMarii) BU3HAYAIOTHCS TCHICHIII].

5. BukopucTaHHs KJIaCTEPHOro Ta JMCKPUMIHAHTHOIO aHAJI3IB s winei
NMPOTrHO3YBAHHS.

Knacmepnuii ananiz nepenbavae TpymyBaHHS O00’€KTiB 3a TOMIOHICTIO TMEBHHX
xapaktepucTuk. Tepmin Bnepme BBeneHuil Tpaitenom /Tryon/, 1939). Ile oaun ogauMm 3
METOJIB Kiacudikallii, mo mnependadae MOAUT BHXITHOI CYKYIHOCTI O0’€KTIB Ha KiIacTepu
(xkmacu, Tpynu). 3 TOYKH 30py CYCHUIBbHO-reorpadiuHOro MPOTHO3YBAaHHS, KJIACTEp — 1€ Trpyma
TEPUTOPIATILHUX OAMHUIIb (PETIOHIB), IO MAIOTh MOAI0H1 TEHIEHIIIT Y1 OCOOIMBOCTI PO3BUTKY.

3 MareMaTHKO-CTaTUCTMYHOI TOYKHM 30pY, KOXKHUH KjacTep TMOBHHEH MaTu Taki
BJIACTUBOCTI: TYCTOTa 00’€KTIB Yy MeXax KjacTtepy mMae OyTH BHIIOIO 33 TYCTOTY 110332 HUM;
MO>KJIUBICTh BITOKPEMJICHHS BiJl IHITUX KJIACTEPiB TOIIO.

CknagHicTh 3a/ad KIACTEPHOTO aHaJi3y IMOJsSrae y TOMY, IO pealibHi CYCHiUIbHO-
reorpagiuti 00’€KTH € 6araTOBUMipHUMH, TOOTO OMUCYIOTHCS HE OJHUM, a IIEBHOIO CYKYITHICTIO
napaMeTpiB, TOMy OO0’€THaHHS B TPYNH 3IIACHIOETBCS Yy TPOCTOpI OaraThOX BUMIPIB.
BiamoBimHo KpuTepieM 00’€IHaHHS PETIOHIB y KJIacTepH € MIHIMYyM BIJCTaHI y TPOCTOPI
MOKA3HMKIB, 110 X OMHUCYIOTh. 3BIJICH — MOHATTA BIACTaHI MK perioHaMH y MpOCTOPI JaHUX.
HaiimommupeHimuMu € Taki BUAM BiJICTAHEH:

»  egrnioosa eiocmans (Euclidean distances): d = 9> (XiaTO1 — xiAToz)z, e d — BifcTaHb,
XiATO] — 3HAYEHHS 1-TO MOKa3HMUKA Yy TIEPIIOMY PETiOHI, XiaTo2 — Y Apyromy. OOpaxoByeThCS 3a
teopemoro Ilidaropa: BimcTaHi Mo KOXKHIM 3 KOOpAUHAT MIAHOCATHCS O KBAJpaTy, a MOTIM 13 iX
CYMH BU3HAYAETHCS KOPiHb KBAJPAaTHHIA;

" ManxemeHcbka 6i0cmaHb (BINCTaHb MICBKHMX KBapramiB, city-block /Manhattan/
distances): d = X | Xjato1 — XiaTo2 |. OOpaxoBYy€EThCS K € CyMa Pi3HMIIb MO KOXKHIN 3 KOOPAUHAT.;

" giocmanb Yebuwesa (Chebychev distance metric): d = max |Xjato1 — Xiatoz|- Perionn
BU3HAYAIOTh SK “pi3HI”’, SKIIO BOHU PI3HATHCS TO SKIHCh ONHIA KOOpAWHATI (32 OJHUM
MOKa3HUKOM);

® giocomok Hezeoou (percent disagreement): d = (KUIBKICTBh XiaTo1 # XiaTO2) / N, A€ N —
KIJIBKICTh ITOKa3HUKIB. BUKOPUCTOBY€ETHCS, KOJIM BUX1/IHI 1aH1 HE MAIOTh KUIbKICHOTO BHpasy.

Ha po3paxyHOK BiacTaHel Mik 00’€KTaMHU CYTTEBHI BIUIUB Ma€ BHOIp OJMHHIL BUMIPY
MOKa3HUKIB. Tak, Hampukiajn, SKIIO OpaTH TOKa3HWK OOCSTIB BHPOOHHIITBA MPOAYKIII Yy
M1JIbIIOHAX TPUBEHb, PI3HUI MK ABOMA TEPUTOPIaTbHUMHU OJAMHUIISIMU 32 II€I0 KOOPAUHATOIO
Oyze oJHi€r0, SKIIO K Y TUCSYAX TPUBEHb — y THCSAYY Pa3iB OUIBIIONO, IO BIUIMBAE HA KiHIEBE
rpynyBaHHsa. Tomy KiacTepHUI aHami3 mnependadae 3miMCHEHHS NPOLEIYpPH HOpMaii3arii
JaHUX.

OpuH 3 BapiaHTIB HOpMaJTi3allii:

R = b~ %]

>, AC

X

max/ min xj A

A

Xij — HOpMaji30BaHE 3HAUEHHS j-TO MOKa3HUKA B I-My PETiOHI; X; — Horo (aeTuyne

3HAYEHHs; X; — HaWripuie 3HAYCHHSA j-TO MOKa3HMKA 3 TOYKM 30py HOro BIUIMBY Ha

PETiOHATBHHMA PO3BUTOK; in/max X ; — HAHKpaIlle 3HAYCHHSI j-TO MMOKa3HUKA.

J



Meroan knacTepusallii MOAUISIIOTECS HA JIB1 BENHKI TPYNMHA — arjloMepaTHBHI (BiJl aHTJIL.
agglomerate — ckymueHHsI) Ta AUBi13UBHI (Bi aHrI. division — moin).

» Aznomepamueni (joining, tree clustering) wmeroam TnependAYarOTh IOCIHITOBHE
00’eHAaHHSA HaW TOMIOHIMIUX PETIOHIB Ha OCHOBI PO3PaxOBaHWX BIJICTAHEW MK HHUMHU.
[Tpouenypa kinactepusaiii € Takoro. Ha mepmomy Kpoili, KO)KHUI PErioH YTBOPIOE OKpEMUit
KJacTep, JAaji y HOBUH KiacTep OO0 €IHYIOTBCS [IBa PErioHH, Mipa MOJIOHOCTI SKUX €
HaiO1IpII00. Ha ocTaHHBOMY KpOIIi BCl perioHr 00’ €THYIOThCS Y OJIMH KJIacTep.

Mipa noniOHOCTI KJ1acTepiB Ta PETiOHIB BUBHAYAETHCS TAKUMHU CITIOCOOAMU:

" odunuunoco 38’asky (single linkage, “meton Haitbmmkuoro cycima”): MiHIMyM
HalIMEHINIUX BificTaHel 10 OyIb-SKOTO OJJHOTO PETIOHY Y KacTepi;

" nognoco 36’s3ky (complete linkage, “Meron HaWBIAIAICHIIIUX CYCiAiB”): MIHIMyM
HaWOIBIIMX BIICTAHEH 10 OYIb-SKOTO OJTHOTO PETIOHY Y KJIacTepi;

= “cepeonvoco” 38’a3ky (pair-group average): MIHIMYM CepeAHbOAPUPMETHYHOTO
3HAUEHHS BIJICTAHEH JI0 BCIX PETIOHIB Y KIACTepi;

" yenmpoionut (pair-group centroid): MiHIMYM BiJcTaHEH IO LIEHTPIB Bard KiIacTepis.
[lenTp Baru Kiactepy M3HAYETHCS SIK CEPEIHE MO KOKHOMY MapamerTpy.

PesynpTar kimactepusailii Bi3yami3yeTbes y BUIISAL OeHOpocpamu Kiacmepusayii (tree
diagram, nepeBo 00’ €aHAHHS), HA OJIHIN BiCi SKOT BIIKIAAAaI0ThCS PETiOHU, HA APYTiid — BiCTaH1
o0’emqnannsa  (linkage distance). Hampuknmax, Ha pHUCYHKY TpEICTaBIEHI pPe3yIbTaTH
KJIacTepHU3allii perioHiB YKpaiHu 3a piBHEM COIliabHOI O€3MeKH:
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> Jlugizueni Meronu mnependayaroTh MoeTamHUN (iTepalliiiHuii) MOAiN perioHiB Ha

3aJaHy KUIbKICTh KiacTepiB. Hailimommpenimmm cepen AWBI3MBHUX € memoo k-cepeonix (K-
means clustering), 1Mo BupilIlye 3a7ady BHAUICHHS Harepes 3aaHoi KUTBKOCTI KJIacTepiB, AKi
MaKCUMaJIbHO PI3HATHCS, TOOTO 3HAXOMATHCS HA HAWOLIBIIMX BIiACTaHSIX OJWH BiJ OJHOTO.
[Tponenypa knacrepusanii € Takoro. Ha nmepiiomy kpoui 3agaeTbesi A€IKUA BUNAIKOBUI MOALT
JAHUX Ha 3aJaHy KUIbKiCTh KiactepiB (K), po3paxoByIOThCS LIEHTpU Baru kiactepis. [lami
3/1IACHIOETHCS MEPEMIILIEHHS PET10HIB: KOKHUM PETIOH BIAHOCUTHCS 10 TOTO KJIACcTEpy, BIJICTaHb
JI0 TICHTPY Bard sIKOTO € MiHIMaJbHOIO, PO3PAaXOBYIOTHCS IEHTPU Baru HOBUX KiacTepiB. LIs



mpoleypa MOBTOPIOETHCA JOKKW He OyJe 3HaieHo cTabulbHY KOHIrypariito, ToOTO CKJaj
KJIaCTEPIB MepecTaHe 3MIHIOBATHUCH.

Jns Bizyamizanii pe3ynbTaTiB OyayroTbes rpadiku, 1o sSBISIOTH COOO0I0 MPOEKIii Oy/b-
SKOI Tapy TMOKA3HUKIB Ha IUIONIMHY, HAa SIKMX TOYKH, IO BIJHOCATHCA 10 OJHOTO KIacTepy
OKOHTYPIOIOTBCSI:

=

e

OgauM 3 HaWBaXKIMBINIMX Ta HAWUCKIAMHINIMX IMHUTaHb TPH KIacTepusaiii € 6ubip
ONMUMANbHOI  KilbKocmi Klacmepig. 3a3BUYail 3TiIHO BUXIMHOI TIMOTE3W BU3HAYAETHCS
[OYaTKOBa KIUIBKICTh KJIAcTepiB, a MOTIM 3MIHIOIOYM ii, EMIIPUYHUM MUIAXOM OOHPAIOTh
OCTAaTOYHMH BapiaHT KiacTepu3aiii. Taka mporeaypa iCTOTHOIO Mipor0 3aJIeKUTh Bi TOCBITY Ta
kBamidikarii BUKOHaBIA. J[J1s1 TOro, mo6 OMHUTH, HACKUTBKH BHIUICHI KIACTEPH PI3HATHCS MK
co0010, PO3paxoOBYIOTH CEpeAHI 3HAYeHHS O0a3MCHUX TOKA3HUKIB MAJI1 KOXKHOTO KIacTepy.
I'padiuno ne ynaounroe BiamosinHa miarpama (plot of means for each cluster). B imeani cepenni
1o OUTBIIOCTI TOKA3HUKIB (SKIO HE TIO BCIX) MOBHHHI CYTTEBO PI3HUTHCA. SIKIIO MO MEBHOMY
MOKa3HUKY Taka yMOBa HE BHKOHYETHCS, 1€ O3Hayae, IO IHOro B JAaHOMY BHIIAIKY
BUKOPHCTOBYBATH HEJIOILIBHO.

["'010BHUM pe3ynbTaTOM BUKOPHCTAHHS KJIACTEPHOTO aHANI3Y JUIS I[iJIel MPOTHO3YBAHHS €
BU3HAUYCHHS CIUIBHUX TEHICHIIM PO3BHUTKY IS PI3HUX TEPUTOPIATBHHUX OJWHUIL. B mboMy
BIJIHOIIICHHI 3HAYMMOIO € TPOIEeAypa iHmepnpemayii udileHux Kiacmepie. 3a3BUYal 3
MIPOTHO3HOI0 METOI0 KJIacTepH 1IeHTU(IKYIOTh 32 PIBHEM PO3BUTKY: PETiOHH 3 BUCOKHM, BHIIE
CepeHbOT0, CEPEHIM, HIDKYE CEPEeTHBOI0, HU3BKHUM 1 T.JI. PIBHEM PO3BUTKY.

Juckpuminanmnuii  ananiz 7103BOJSIE BUSBHTH 3a MOJIOHICTIO 3HAYeHb MEBHUX
MOKA3HUKIB TUIl PO3BUTKY OY[b-SIKOTO PETiOHY, SKIIO JJIS 1HIIUX PETIOHIB TUIU PO3BUTKY BXKE
BU3HAYEHO.

Buxinnoro iH(opmami€eo i BU3HAYCHHS THUIY PO3BHTKY HOBOTO PETiOHY € 3HAa4eHHS
JTUCKPUMIHYIOYHX IMOKa3HUKIB — He3aJIe:)KHUX 3MiHHUX (independent variables) mo Bcix perionax
Ta rpymnyroda 3MiHHa (grouping variable) — Bimomuii Tun po3Butky (Hampukian, A, b1 T.4.). Ha
iX OCHOBI poO3paxoBYIOThCs KoedimieHTH ¢yHkuii kmacudikarmii (classification functions) s
KO>KHOTO THITY PO3BUTKY:

SA=cCa T WiaX] + Woaxo + ... + WpaXn,

Sg=cp+ WigX] + WopXo t ... T WppXn 1 T.1I.,

Jie X; — i-a He3aJe)kKHa 3MIHHA, Wis, Wip — BaroBi KoeQillieHTH AUCKpUMIiHALI i-1 3MiHHO]
JUTSL BIZITIOBIZTHOTO THITY PO3BHUTKY, C — KOHCTAHTA.

[TincraBnsaroun 10 MUX PIBHSAHH 3HAYEHHS JUCKPUMIHYIOUHMX ITOKA3HHUKIB Oyb-sSKOi
HOBOTO DETIOHY (X;) BH3HAYA€ThCSA THUI HOro po3BUTKY. Kputepiem € makcumym (yHKii
kiacudgikarii.

3anumanna 01 CAMOKOHRMPOIO:

1. Po3kpwmiiTe METONUKY NIEPEBIPKUA TMHAMIYHHUX PSJIIB HA CTAIlIOHAPHICThH Ta BIAMOBIIHICTH
3aKOHY HOPMaJIbHOTO PO3MOJLITY.

2. Sk 3miCHIOETBCS MPOLeTypa 3r1aKyBaHHS AUHAMIYHUX PsiB?

3. Y oMy mossira€ CyTHiCTh anpoKCHMAItii?



N n ke

Sk 3A1iCHIOETBCS OITIHKA TIPOTHO3HOT KOPEIAIHHO-PErpeciiitHol Moei?
OxapakTepu3yiTe OCHOBHI KpUTEpil BU3HAUCHHSI ONTUMANIBHOI KUIBKOCTI (pakTOpiB.
SIK BU3HAUUTH KUTBKICTh Ta CKJIaJ( KJIACTEPIB 3a ACHIPOTPaMoI0 KiiacTepu3arii?

SIK BU3HAUUTH TUT PO3BUTKY TEPUTOPIaIbHOI OTUHHUIII?



Tema 8: METOJUKA OIITUMIZAILIMHOI'O TIPOTHO3YBAHHSI
PEI'TOHAJIBHOI'O PO3BUTKY

1. I'paBiTaniiini MoaeJi Ta MoaesIi NOTEHIiaJIiB 10JIs.
2. MoaeJi npocTOpoOBOi perpecii.

3. MoaeJi JiHIHHOr0 NporpaMyBaHH4.

4. bagaHcoBi MojeJi.

3al'lI/ITaHHH JAJI CAMOKOHTPOJIIO.

1. I'paBitaniiini MmoeJi Ta MoaeJIi MOTeHUia B MOJIS.

I'pasimayiiini moodeni TPYHTYIOTBCS Ha TIONIYKY aHAJIOTIi CYCHUIBHO-TIPOCTOPOBUX
MIPOIIECIB Y MaTEMAaTHIHUX MOJACNAX (i3uKHU. [11ei rpaBiTamiiiHOro MOJETIOBaHHS 3apOIMIIHCS 13
PO3BUTKOM ,,couianbHoi ¢izuku”. Tak, Keiipi (Carey H.C., 1858) BBaxkas, 1110 CyCIIbCTBO — 11€
BEIMYE3HUI MeXaHi3M, y SKOMY TpOLECH Mirpamii 1 30CepeKeHHs ‘‘TMIoAei-MOJIeKy”’
BiIOYBAIOTHCSI BHACHIZAOK [ii TpaBiTAIiIHHUX CWJI MDK MacaMH Jiiojed. Emmipudsi
MiATBEPKCHHS OB’ s13aHi 13 nparsiMu PaBenmteitna (Ravenstein E.G., 1885). ¥V nomansmomy —
actpoHoma Crroapta (Stewart J.Q.), couionora Iinda (Zipf G.K.), reorpaca beppi (Berry B.)
Ta 0OaraTboX IHIIMX, MO C(HOPMYJIOBAIM CydacHI OCHOBH ‘‘(Di3MUYHOrO MOJENIOBAHHA
CYCIUTBHO-TIPOCTPOBHUX TiporieciB. Cepel BITUYM3HSAHUX BYCHHX MPOOJIEMaMH TpaBiTallifHOTO
MozemtoBanHs nepeiimanucs FO.Measenkos, C.KoBanboB, O.€BTeeB, B.UepB’sikoB.

VY 1940-50-x pp. xon CrroapT BHSBHMB IE€BHI 3aKOHOMIPHOCTI Yy PI3HHMX acHeKTax
pO3CENeHHS HaceJeHHs, [0 HaraayloTh 3akoHW ¢izuku. Cepen 0a30BUX NPUKIANIB —
3aKOHOMIPHICTh 3MEHIICHHS KUTBKOCTI CTYJIEHTIB, IO HABYAIOTHCA B YHIBEpCHUTETI, i3
30UTBIIEHHSM BiZICTAaHE BiJl MICISl 1X MPOKUBAHHA 10 CTYJICHTCHKOTO MiCTE€UYKa. AHAII3YIOYH
Taki npukiaau, L{und oOrpyHTyBaB MpUHIMI “HAWMEHIIMX 3YCHJIb~, 3TITHO SKOTO 1HIUBIIU
OpPraHi3ylOTh CBOE JKUTTA TaKUM YHHOM, MO0 MiHIMI3yBaTu oOCIr HEOOXigHOI poOOoTH.
3aKOHOMIPHICTh MiX BiJICTAHHIO Ta KiIbKicTIO KOHTaKTiB Llund wassas P,;P»/D (Pl Ta P2 — nBa
pizHi micus (Place), D — Bigctans Mk Humu (Distance)), a CTioapT NMOMITHB aHAJIOTIIO 3
dbopmynoro TskiHHS HproToHA:!

MM,
d’ -
i
ne Fj — rpasitauiiina cuna; M, M; — macu 00’€KTiB; d — BiACTaHb MiX 00’€KTaMu; g —
Koe(iIieHT MpOMOPIIHOCTI.
BBaxaroun, 10 pO3MIpHOCTI CYCHUIbCTBA € aHaJOriyHUMH 10 (izuunux, Crroapt
Moau(iKyBaB L0 GOpMyYITy, 3aMIHUBIIA MAacu Ha JIIOJAHICTh HaceleHHs (P; Ta P;):

E’j:g

1 =k 20
i d..2

ij
Huni Taka rpaBiTamiiHa MOJENTh HIMPOKO BUKOPHCTOBYETHCS JJIsi MPOTHO3YBAaHHS
IHTEHCUBHOCTI 3B’S3KiB, KUIBKOCTI KOHTAaKTiB y MeXaX MEBHOI TEpUTOpii, y TOMYy 4HCHi ¥
MITpamiifHuX MPOIIECiB, M0 MPSIMO MPOMOPLiKHI “Maci” i 00epHEHO MPOMOpIiiiHI BiAcTaHi. Y
3B’SI3KYy 3 THM, IO Taka MOJENb HE 3aBXIAW BIAMOBITAE PEAbHIN CHUTyarli, Uisl KOXXHOTO
KOHKPETHOTO BHAY B3a€MO3B’SI3KIB 1 Ui KOXKHOI KOHKDETHOI TepUTOpii eMmipudHO
BU3HAYAIOTHCS Koe(illieHTH @, b 1 ¢ Takoi MoJeli:
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BaxxnuBuMu MOMEHTaMU MPU [IOMY € Te, 110 Opatu 3a “macy’ reorpadidyHux 00’ €KTiB Ta
SK BUMIPIOBATH BIJACTaHI MDK HUMH. 3a3Buyail “macy” reorpadiyHuX 0O0’€KTIB BHUpaxae
YHCEIbHICTh HACEJICHHS. AJle B TaKOMY pa3i HE BPaxOBYIOThCS (DYHKIIIT HACEIEHUX ITyHKTIB Ta
iHII X ocobmuBocTi. B.A#3apa 3ampornoHyBaB BBOAWTH 3BaKEHI KOSDIMIEHTH IS Pi3HUX
PETiOHIB 3alIeXHO BiJl cepeAHiX 00CsTiB T0XOAIB HA ATy HaceleHHs. € i iHII BIOCKOHAICHHS
i€l MozieNi, HapUKJIal, 3 ypaxyBaHHSAM MOMUTY 1 mporno3utlii (YIIbMaH) TOLIO.

oo BincTaHi Mik 00’ €KTaMH, TO BUKOPUCTOBYIOTHCS X TPH PI3HOBUIH:

" reojIc3WYHAa BIJICTaHb, IO BUMIPIOETHCA Yy Tpagycax, KijgoMmerpax (Hampsmy abo 1o
Tpacax);

® BIJICTaHb 3aTpPaT 1 3yCHJIb, III0 BUMIPIOETHCS y T'POIIOBUX OIMHHUIAX, TOAMHAX, JIITPax
OeH3UHY Ta 1H.;

= MmeTadOpUUHA, [0 BU3HAYAETHCS KUTBKICTIO KOHTAKTIB — IMOi3/10K, TeIe(h)OHHUX PO3MOB,
HOLITOBUX JIUCTIBOK.

HaiicyTTeBimmM Hedosrikom TpaBiTalIMHUX MOJeNed € Te, II0 BOHM HE BU3HAYAIOTh
OPUYMHHOI CTPYKTYpPH MHEpEeMIlIeHb, ITHOPYIOTh KaTEropii CBIAOMOrO NPUNHATTS pilICHb
(BiamoBigHO 10 1HGOPMOBAHOCTI Ta JOCBIY).

[Ile omua Tun Mozeneil OynyeTbcs y BIIMOBIIHOCTI A0 meopii noaa, MO PO3KPHUTA,
30kpema, y mpaipix b. beppi. Bin BBakaB, 1o nepemimeHHs JroAel y mpocTopi TeTepMiHOBaHi
ICHYIOUOIO HE3QJIE)KHO BiJI HUX MPOCTOPOBOIO CTPYKTYPOIO CYCHIIbHO-TeOrpadiuHNX yTBOPEHB
— PpO3MIIICHHSIM MICT, KOHKpETHUX miampuemMcTtB i1 T.A. Lli “cunu” yTBOpIOOTH moOJE, MO
BUPAXKAETHCS CHCTEMOIO MOTEHIIIITHUX B3a€EMO/IH 1 30epirae mpocTopoBy CTabIIBHICTD y Yaci, He
JUBJISIYACH HA TIOPIBHSHO YacCTi 1 MIBHKI 3MiHA OCOOJTUBOCTEH 1HAMBINIB a00 TepuTopiit. Jlume
IIOCTYNIOBE HAKONWYEHHs 3MIH MOX€ BHUKIMKATH 3MIHM INPOCTOPOBHUX BigHOMIEHb. OTXe,
BU3HAUMBIIM OCHOBHI XapaKTEPUCTHKHM TaKOl B3a€MOJii, MOXHa NependadaTtu, MpOTrHO3YBaTH
NOBEIIHKY Jrofel y mpoctopi. OOcsru nmepemilieHb BU3HAYAIOTHCS Y TaKOMY pasi pi3HUIECIO
MOTEHLIAJIB MOJIiB.

Jlnst BpaxyBaHHS B3a€EMHOTO BIUIMBY OO’€KTIB Ha TEPUTOPil HAWUACTIIIE 3aCTOCOBYETHCS
Memoo nomeHyianie nosis, SKAW Jae 3MOTY IEPEeBOAWUTH 3BUYAliHI 3HAUYEHHS MOKA3HUKIB Yy
NOTEHIIIAIH T10JIA, 1110 PO3PaXOBYIOTHCA 32 (POPMYJIOIO:

V=P+) L
i i Jzz;d’

Je V; — noreHuian nojis NEBHOIO SBUILA B i-My HaceIeHOMY IyHKTI; P;, P; — BIANOBIAHI
3HAQUEHHs MOKAa3HMKAa B i-My Ta j-My HAcelIe€HUX IyHKTax; dj; — BIICTaHb MIX 1-M Ta j-M
HACCJICHUMU ITyHKTaMH.

Posmmpenno Moiens BUTIISIIAE Tak:

V;=P; + Pyd;, + Pyd;; + ... + P,/d;,

Vg = Pg + P]/dg[ + P3/d23 + ..+ P,l/dgn

V,=P,+ Pi/d,; + Pd,, + ... + P,.i1/dp..;

Bnepmie monsrts morteHuiany  (“meMmorpadidHoro moOTeHMiany’)  3ampoNOHYBaB
Jhx.Crioapt (1958) mist XapakTepUCTUKU TSOKIHHA Y MeXKax IMOJISl PO3CENIEHHS, 110 3yMOBJICHE
po30iKHOCTSIMHE Yy po3MimnieHHl HaceneHHs. O.€BreeB Ta C.KoBanboB, 3BakaroyW Ha IHIIE
3MICTOBHE HABAaHTAKCHHS TEepMiHY ‘“‘memorpadidyHuil MoTeHIlan’ Yy BITYM3HSHIN JiTeparypi,
3alpONOHYBAJIN BXKHUBATU TEPMIH “TIOTEHLIAN MOJISl PO3CEJIEHHS, 10 TOYHIIIE Mepelae CyTHICTh
IIbOT'O TIOHSATTSI, OCKUIBKU HAETHCS caMe TPO I0JIE, 0 CTBOPIOETHCS PO3CEICHHSIM.



Jlnst BUSIBIIGHHST MEX TOMIB (Cdep BIUIMBY), IO YTBOPIOIOTHCS SIAPAMH PO3CEICHHS (Yu
IHIIMX  BUAIB JIIOJACHKOI  JiSUIBHOCTI) OyAyIOTbCS KapTH CTAaTUCTUYHHUX IOBEPXOHb.
Cmamucmuyna nosepxHsi — 1 ysBHA MOBEPXHS PO3MOJUTY 3HAYeHb KIIBKICHOT O3HAKHU TIO
Tteputopii. (TepmiH BBemeHWid B 00ir 'y 1960-x pp. aMepHKaHCBKHM KapTorpagom
A.PoGincoHOM). SIKIIIO CTATUCTHYHA TOBEPXHS HAKIATAETHCS HA KapTy PEabHOI TEPHUTOPIi,
YTBOPIOETBCS Kapma CmamucmudHol NOGEpxHi.

OcHOBHUM CcTIOCOOOM MOOY/T0BH CTATUCTUYHHUX TOBEPXOHD € CHOCIO 130M1iHIH, 110 mosrae
y iHTeproysnii (aKTHUYHUX 3HAYEHB, MPEJICTABICHUX Yy BUTJISAI TPUBHMIPHOI MATpHI, SKa
BKJIFOYAE€ 3HAYCHHS OMHIET 3aJle)KHOT 3MIHHOI Z Ta JBOX HE3AICKHUX X, Y — KOOpIWHAT
HACEJICHUX MYHKTIB. TakuM 4uHOM (POPMYETHCA “CTATUCTUYHUH perbed’ 31 CBOIMU “miKaMu’™ Ta
“samaguHaMu’’.

AHAJIOTIYHO B SKOCTI ,,MacH’ MOXYTh BHKOPHCTOBYBATHCS TMOKA3HHKH KOHIICHTpAILii
MIPOMHMCIIOBOTO BUPOOHHIITBA. CYMApHHUM 1HAEKC PiBHS 00CIyrOBYBaHHS HACEICHHS TOIIIO.

[Tpore cami mo cobi KapTH CTATUCTUYHUX TOBEPXOHBb 0Jisi NPOSHO3Y8AHHSA OCOOIMBOTO
iHTepecy He sBIAOTH. g mux mineit OyAylOThCs cepii kapm cmamucmuyHux no6epxoHs,
noOy/10BaHi 3a psif 0a30BHX POKIB, IO JIO3BOJSIOTH BHSBHUTH TIE€BHI TEHJCHIII y PO3BHUTKY
JIOCJTIDKYBAHOTO TIPOIIECY 10 TEPUTOPIi Ta MPU HEOOX1THOCTI EKCTPAIIOIIOBATH iX HA MAaHOYTHE:

250,00

SIKmio K BWSIBIICHI TEHJCHIT MAalOTh 3arpoO3JIMBUI XapakKTep MPOTHO3YIOTHCS MUIIXH
onrtumizamii JaHoro mpouecy.Jlns Kpamoro yHaOUYHEHHsS CTaTUCTHMYHOIO pelbe(y IEBHOTO
SIBUIIIA MOKJIMBOIO € OOy 10Ba 1 TPUBUMIPHUX ITOBEPXOHB!

2. Mopaeai npocTopoBoi perpecii.
VY pI3HOMaHITTI 3HauY€Hb IOKAa3HUKIB y IPOCTOpPl MPAKTUYHO HEMOJMKIMBO OLIHUTU
AHOMAJIbHICTh, OCKIJIBKM HEBioMi “piBeHB”’, “HOpMa”, “(DOH”, BiJ SKUX BapTO PO3PaxOBYBATH



BinxwieHHs. CepelHs BEIMYMHA B IIbOMY BHITAJIKy SIBHO € HEMPHIATHOI, OCKUIBKH “(GoH” B
JTAaHOMY pa3i He € TIoMUHO. ToMy /Ui IPOTHO3YBaHHS CYCH1IBHO-IIPOCTOPOBUX MPOLECIB, 110
MalOTh KOHTUHYaJbHUH TEPUTOPIAIbHUI MPOSB, 3aCTOCOBYIOTHCS METOAM TMOIIYKY CTIMKHX
CKJIJIOBUX CTaTHMCTUYHOI MOBEPXHI, 110 NepeadayvaroTh pO3KIaJaHHS OCTAaHHLOI Ha /Bl HOBI
MTOBEPXHi:

* mperoogy (abo (GOHOBY), sika BiIOMBAE MPOCTOPOBUI PO3MOJIT OCHOBHOI TEHACHLIT y
3MiHI TOKa3HHUKa [0 TePUTOpii, Ta

" 3qIUWKOBY, SIKA TIOKa3y€ CTaHW aHOMAalid, JOKAJbHUX HEOJHOPIMHOCTEH, 3JaTHUX
BHECTH 3MiHU y MallOyTHbOMY.

Jns nmoOynoBH KapT TPEHAOBUX IOBEPXOHb 3aCTOCOBYIOTHCSI METOIU HPOCTOPOBOI
perpecii Ta MPOCTOPOBOTO 3MNIApKyBaHHA. Ha mpaxkTumi st pO3paxyHKY Memooom
npocmoposoi’ pezpecii 00paHa TEPUTOPIS PO3OMBAETHCS HA PIBHOBEJMKI KBAIpaTH, KOXKHOMY 3
SKHMX HaJa€ThCs BIANOBIHE 3HAUEHHS MOKAa3HUKA Z.

x

o Lo 3o 40 50 a0 To B0 a0 Lo LLo

il BN

E.0 VT_
"F Tl 3
JiILD NS P
INEARRECES
w

B.0

6.0

. 5.0

an a0

e
-l

E
I
2 N"* ’__{l_j k“‘mw____h "-1.,__,2 3.0
. ]
2.0 \ = y ﬁ]/ 2.0
Lo \_\ e MM 1.0

L Lo 20 3@ 40 50 &0 L0 B 40 Lo LLo
X

Jlami 3HaxomUTHCS PIBHSHHS MPOCTOPOBOI perpecii: z = f (X, y), A€ X, ¥ — KOOPAUHATH
neBHOro kBaapaTy. dopma piBHSIHHS perpecii Moxke OyTH sIK JiHIHHOIO, TaK 1 HENIHINMHOI —
KBaJPaTUYHOIO, CTENEHEBOIO 1 T.J. 3a UM DPIBHSIHHSAM PO3PAaXOBYIOTbCS TPEHIOBI 3HAYEHHS
npoctopoBoi perpecii (predictable values), Ha 6a3i sSIKuUX i OyIQy€TbCSI mMpeHO08a NOBepXHsl, O
BIIOMBa€ 3arajibHy TEHACHIIO 3MIHM TEBHHX sBUI 1O TepuTopii. [loBepxHs OymayeTbcs
METOJIaMHU TPOCTOPOBOTO 3TJIa/[)KYBaHHS, 30KpeMa, KOB3HOTO BiKHA.

JUis BUSIBTICHHSI TEPUTOPIAJIbHUX TUCTIPOTIOPIIH, sIK 6231 ISl IPOTHO3YyBaHHS, Oy IyIOThCS
Kapmu No8epxXoHb 3AMUUKIE npocmoposoi pezpecii. OCTaHHI SBISIOTH COOOI0 PIZHHUINIO MIXK
CTaTHCTUYHOIO Ta TPEHIOBOIO IMOBEPXHSAMHU. TakuM YHWHOM, CTaTHCTUYHA MOBEPXHS
PO3KIIaaeThCsl HAa 1B — TPEHAOBY Ta 3aJIMIIKOBY: z = f(x, ) + ¢(x, y), ne f — anpokcuMyroua
GyHKIIS TPEHIIOBOI CKJIAI0BOi, ¢ - BUIMAIKOBAa (DYHKIlIS 3aJIMIIKOBOI CKJIaNoBOi. BracHe miis
noOy/0BH KapT 3aJIMIIKOBUX IMOBEPXOHb PO3PAaXOBYIOTHCA 3HAYEHHS 3QJIUIIKIB MPOCTOPOBOL
perpecii (residuals) — pi3HUIST MK TPEHIOBUMH Ta PEAIbHUMH 3HAYEHHSMH JOCIHIKYBaHOTO
MOKa3HUKA [0 TEPUTOPIi.



3anuIkoBa MOBEPXHS € OCHOBOIO JJISi pO3pOOKH ONTUMi3auidHUX mnporHosiB. [lo Hil
OKpEMO aHaNI3YIOThCS BiJ’€MHI Ta [OJaTHI 3HAYCHHI 3alUINKIB BHUXIAHOTO PO3MOILTY
MOKa3HUKa BITHOCHO (hoHOBOTO piBHS. Tak, HAMpPUKIAA, SKIIO aHAI3yBaTH KapTy 3aJUIIKOBOT
NOBEPXHI YAaCTKHU CIIbCHKOTOCIOJAPCHKUX 3EMeNlb y CTPYKTYpi 3E€MIIEBUKOPHCTaHHS, TO
BiJI’€MHI 3HAUEHHS 3aIMLIKIB (Ha KapTi BiOOpaskeHl YOPHUM KOJBOPOM) CBIIYATh MpPO T€, II0
YacTWHA TPHIATHUX JUIS BEJCHHS IHTEHCHUBHOI CLIBCHKOTOCTIOAAPCHKOI IiSUTBHOCTI 3eMellb
BUKOPHCTOBY€ETHCSI HE 3a MPHU3HAYCHHAM. I TakuxX TEpUTOpIH MPOTHO3YETHCS 30UIBIICHHS
YaCTKU CLITBCHKOTOCTIOAAPCHKUX 3e€MeNlb B CTPYKTYpi 3eMiIeBUKOpHCTaHHA. JlogaTHI 3HAYeHHS
3aMUIIKiB (HA KapTi BimoOpaxkeHi OIIMM KOJIHOPOM) CBIiTYaTh MPO MPOTUIICIKHE — JIO CKIAIy
CUTBCHKOTOCTIOAPCHKUX 3€MeNb 3allydeHi MaJoNpOAyKTHBHI 3emii. s Takux Ttepurtopiit
MIPOTHO3YETHCSI 3MEHIICHHS YaCTKU CUTbCHKOTOCIONAPCHKUX 3eMenb. [10 130/11HIsAX HE CKIIATHO
BU3HAUUTH 1 KUIBKICHI MapaMeTpu HpPOTHO3HMX BeJu4MH. ONTHUMaJbHOIO HAa MOMEHT
JOCIIJKEHHSI € CTPYKTYpa 3eMJICBUKOPUCTAHHS HAa TUX TEPUTOPISAX, IO Ha KapTi BiHOOpakeHi
CIpUM KOJIEOPOM.

3. Mogaeuti JIiHiHHOTO MPpOrpaMyBaHHS.

Mopeni MaTeMaTH4HOrO NPOTpaMyBaHHS 3aCTOCOBYIOTHCS TO[i, KOJIU iCHY€ MHOXHHA
BapiaHTIB MpOrpamM COLIAJTbHO-€KOHOMIYHOTO PO3BHTKY TEpUTOpii, Bi3yaJbHUI BUOIp
HAMKpAIIoro BapiaHTy cepesl IKUX € HEMOXKITUBHIM.

CyTHICTD TNPOTHO3HUX MoOOeNell MAMmeMamuunoz0 npoZPAMy8anHsa TIONATAE Yy
onTuMi3anii rocnoJapchKoi AisUIbHOCTI Ha TEPUTOPIi LUIIXOM IMEPEeXOy BiJ OHI€l mporpamu
PO3BHUTKY IO iHINOI, II0 € ONTUMAIBHINIOW. Y KIHIIEBOMY PaxyHKY OTPHMYETHCS OCTAaTOYHA
mporpama po3BUTKY TEPHUTOPIi, IO 3aI0BOJIHHSIE IEBHOMY KPUTEPIIO ONMTHUMAIBHOCTI.

3anexHO BiJ OCOOIMBOCTEH MaTeMaTHYHOrO amapaTy, IO 3acCTOCOBYEThCS, Ta METH
JOCIIJKEHHST MOJeNli MaTeMaTUYHOTO IPOrpaMyBaHHS MOAUISIOTHCS Ha MOJENI JIiHIKHOTO,
HENIHIHHOTO Ta AMHAMIYHOTO IMPOTpaMyBaHHSA. Y CyCHUIbHO-reorpagiqyHOMY MpPOTHO3YBaHHI
HaWOIBIIOr0 TMOMUpPEHHS HaOyso JiHIiiHE mnporpamyBaHHs (linear programming), 110
IPYHTY€ETBCSI Ha TEOPETUYHHMX IPHHIUIAX 1 METOJaX 3HAXO/PKEHHS EKCTPeMyMy JIiHIHHOI
¢yHkuii OaraThOoX 3MIHHMX, Ha SKI HaKJIagalOTbCs JIiHIMHHI oOMexeHHs. Bmepiie
CHUCTEMAaTH30BaHO MOJJIMBOCTI TeorpadiyHoro 3acTOCyBaHHS MAaTEMATHUIHHX MPOIEAYP
JIHIKHOTO TporpaMyBaHHs y 50-X pokax MUHYJIOTO CTOJITTS PO3KPHUB BIAOMHI aMEPUKaHCHKUN
Buenuii B.JI. Tappicon (Garrison).

Bynp-sika Monenb JIHIMHOTO mNporpaMyBaHHA BKIIOYae OOOB’SI3KOBI CTPYKTYpHI
CJIEMEHTH:

® piBHSHHS HUTHOBOT GyHKIIT (GyHKIIIT MeTH, objective function, criterion) Ta

" cucTeMy OOMEXEHb, IO HAKIAJaeThCs Ha HeBiAOMi 3MiHHI (constraints). Cucrema
00MEXeHb 3aIMCYEThCSA y BHUIIIAII CHCTEMH HEPIBHOCTEH pi3HOro 3HaKy (K “<, Tak i “>*) Ta
(ab0) piBHSHB.

OTxe, MOTPIOHO 3HANTH:



z =f(xy, X2, ..., Xn) = max (min) Tpu OOMEKECHHSIX:

gi (X1, X2, ..., Xn) {7/ 2} b (i=1,m).

Jlnst mime onTUMIZaIiiHOTO TTPOTHO3YBAaHHS HAWYACTINIE BUKOPUCTOBYIOTHCS JIBA THUITH
MoJieJielt JIIHIHHOTO IpOorpaMyBaHHS:

* BUpOOHMYA 3a/1a4a JiHIHHOT0 MPOrpaMyBaHHS;

" TPAaHCIOPTHA 3aja4ya JIiHIHOTO MPOTrpaMyBaHHS.

Bupoonuua 3a0aua niniiino2o npozpamyséannsa CipMOBaHa Ha BU3HAYEHHS ONTUMAJIbHOL
CTPYKTYpH BHpPOOHHUIITBA Ha TEpUTOpii MpH MiHIMAJIBHHUX 3aTpaTaXx YW OTpPHUMaHHI
MaKCHMaJbHOTO MPHOYTKY. 3arajJbHUM BUIJSAA TaKOi MOJENl JIHIHHOTO NPOTrpaMyBaHHS €
HACTyITHUM:

3HAWTH EKCTPEMYM ITbOBOIT QYHKIIT (MIHIMYM 3aTpaT 4 MaKCUMyM MPUOYTKY):

n

f(x)= chx,- —> MaX mpu yMoBax:
j=1

1) ymoBa HeB1J’€MHOCTI 3MiHHHX: X; = 0;

n
2) yMOBa BiIMOBIZHOCTI PECYPCHUM OOMEKEHHSM: Z%x ;S b, (i=1,m; j=1,n),
J=1

3) ymoBa 3a/10BOJIEHHSI MiHIMaJIbHUX MOTPEO: X; = d),

Je X; - o0cAr BHPOOHUINTBA j-rO BUAY MNPOAYKLIl — IIyKaHa ONTHMaJbHAa IPOrHO3HA
BeJMuMHA (y HATypalbHMX OIMHUILIAX); ¢; - 3aTpaTM Ha BUPOOHMUTBO OJUHHMII J-TO BHUIY
npoayKUii npu MiHiMizamii GyHkuii abo yncTuil mpubyTOK BiA pearizalii j-ro BUAY HPOIyKIT
npu MakcuMizanii ¢yHkuii (y rpomoBoMy BHpasi); a; - 3aTpaTH i-Ir0 BHIY peCypciB Ha
BUPOOHMLTBO OAMHHII j-TO BHIY MNPOAYKUil; b; - HAABHICTb [-rO BHIY peCypciB; d; —
MiHIMaJIbHHUI 00CIT BUPOOHUIITBA j-TO BHIY MPOAYKIIIi.

SIKmo, HampuWKiIan, y PErioHI NPOrpaMol0 PO3BUTKY IMependadaeThCsi ONTHUMIZYyBaTH
BUPOOHHUITBO 7 BHJIB NPOAYKIi, 110 NOTPEOYIOTh BUKOPUCTAHHS m BUJIB PECypCiB, NPHU
MiHIMQJIBHUX ()IHAHCOBHX 3aTpaTax, TO PO3IIMPEHA MOJEIb JIIHIHHOTO MPOrpaMyBaHHSI MaTHME
BUTJTISIL:

f(x)= cix;+cxo+ ... +cxy > min

apx; +apx; + ... +anx, <b;

arx; +azxx; + ...+ ayx, <b

AmiX] T AuaX2 T oo+ ApXp —<bm

X7 = d 1

X2 >d 2

X, =d,

VYHiBepcaTbHUM METOJIOM PO3B’Si3aHHS BUPOOHHMYOI 3a7ayi JHIHHOTO MpOorpaMyBaHHS €
CUMNJIEKCHULI Memod, ad0 TaK 3BaHWW METOJ| IMOCIIJIOBHOTO TIOJIMIIEHHS MporpaMu (IUIaHy)
PO3BUTKY. 3a CBOEIO CYTTIO BiH € iTepalliiiHuM, TOOTO CKIIaa€eThes 3 Py MOCIIJOBHUX KPOKIB,
KOXKHHUH 3 SIKUX HAOJIMXKY€e PO3B’A30K 10 ONTUMAIBHOTO. 3araJlbHUi MeXaHi3M CHMIUIEKCHOTO
METO/Y € TaKUM:

" pO3paxyHOK Mepioi 6a3ucHOT IPOrpamu;

® [IepeBipKa NpOrpaMu Ha ONTUMANIbHICTh;

" gKII0 yMOBa ONTHUMAJbHOCTI HE BHUKOHYETHCSA, 3a JOMOMOIOI0 CIIELiaJIbHUX
CHUMILIEKCHHUX TaOJIUIb PO3PAaXOBYETHCS HACTYIHA Oa3MCHA POrpama,

" KOO0 KPUTEPI ONTUMAIBLHOCTI BUKOHYETHCS, MPOIEAypa PO3PaxyHKIB 3aBEPIIY€ETHCS,
OCTaHHs 0a3UCHA MPOTrpaMa BBAXKAETHCS ONTUMAJIbHUM PO3B’S3KOM.

3a3Buuail ONTHUMAJIBHUNA Pe3yJbTAaT JOCATAETHCS 3a 2min(m,n) iTepaiiil (m — KUIbKICTh
00MEXeHb, 71 — KUTBKICTh 3MIHHUX).



Otpumana y pe3yiabTaTi TaKMX pO3PaxyHKIB ONTHUMallbHa IPOrHO3HA CTPYKTypa
BUPOOHUIITBA Ha TEPUTOPIi aHANI3Yy€ThCs, 3/A1MCHIOETHCS OIIHKA BIUTUBY 3MIHM PECypCiB Ha
TbOBY (YHKIIiIO, 3MiHM KOe(ili€HTIB HTbOBOI (DYHKIIT HA CTIHKICTh ONTHMAJIBHOI MPOrpaMu
TOLIO.

[[InsxoM TMOPIBHSHHSA ONTHMAJIBHUX MPOTHO3HUX 3HAa4eHb OOCATIB BHUPOOHUIITBA
OPOAYKUIT 13 HasIBHUMHU BU3HAYAIOThCA HAINPSIMU CTPYKTYypHOI TpaHcdopmallii BUpOOHHIITBA Y
perioHi.

Tpancnopmuna 3adaua JNiHIHO20 RNPOZPAMYGAHHA CHPSIMOBAaHA Ha BU3HAYEHHS
ONTUMAJIBHOI CTPYKTYPH BaHTAXXOMOTOKIB Ha TEPUTOPIi MpHU MiHIMi3allii 00CATiB TpaHCIOPTHOL
poGotu. BoHa 3a3BHuail 3aCTOCOBY€ETHCS, KOJIM TIOCTA€ MOTpeda BUSHAYUTH HalpalioHaIbHIIINN
croci0 TpaHCHOPTYBaHHS MEBHOTO BWAY TMPOAYKIii, y TOMYy 4YHCII W Ha BU3HAYCHHS
ONTUMAJIBHUX MEX CUPOBHHHHUX 30H.

3araqbHUI BUIIIA]] TaKOT MO JIIHIHHOTO IPOTrpaMyBaHHsI € HACTYTTHUM:

3HAUTH MiHIMYM (QYHKIIT

f(x)= z Z ;X —> min npu ymMoBax:

i=l J=1

1) ymMOBa HeBil’€EMHOCTI 3MIiHHUX: X;; = (;

m
2) ymoBa peanizailii Bciei BUpOOJIeHOT MpoayKIii Z Xy =8 ;
i=1
n
3) yMOBa 3aJI0BOJICHHS BCiX MOTPeO CIIOXKUBAYIB TAHOTO BUIAY TIPOIAYKIIiT Z xij =d J,

j=1

1€ X;; - 0OCSTH TMepeBe3eHHs MPOAYKIIi BiJ i-r0 BUPOOHHKA [0 j-TO CIIOXKHMBaya — IIyKaHa
OITHMAaJIbHA IPOTHO3HA Belu4MHa (shipment); s; - 3aranbHi 00CSIr BUpOOHULTBA (TIPOIO3HUILIS,
sources); d; - HeoOXiHI 3arajibHi 0OCATY CrOXKMBaHHSA (momut, destinations); c; - BUTpaTH Ha
nepeBe3eHHs MPOIYKIIi Bifl i-ro BUPOOHHUKA /10 j-TO criokuBayva (Tapudu, cost coefficients).

€ /1Ba pi3HOBU/IM TAKUX 3a]1a4:

- TPaHCIIOPTHA, SAKIIO OOCATHM BUTpPAT Ha IEPEBE3CHHA MPOAYKIi BiJg BHPOOHHKA 10
CTHOXHMBaya BU3HAYAIOTHCS JIMIIE BiICTAaHHIO (KIJIOMETPaXeM),

- BHUPOOHHMYO-TPAHCIIOPTHI, SKIIO A0 CKJIaAy BHUTPAT BKIIOYAIOTHCSA BCl BUTPATH Ha
nepeBe3eHHs OJUHUII MPOAYKIIii y TPOILIOBiH Gopmi.

3 inmoro 00Ky, 3a7a4a MoXxe OyTH:

- 3aKpUTOIO, KOJHM Yy IIOCTAHOBII 3aJayi TNPHUITYCKAETHhCA, IO CyMapHa moTpeda y
MPOIYKIIii, IO TEPEBO3UTHCS, AOPIBHIOE 3arajibHIi KUIBKOCTI HAasSBHOI MPOAYKIII y BCIX

m n
[OCTaYaJIbHUKIB, TOOTO Zsi = Z d j.
i=1 =1

- BIOKPUTOIO, KOJHU KUIBKICTh MPOAYKIIi y MOCTAa4aJIbHUKIB TIEPEBUINY€E MOTPeOy B Hiil
cnioxkuBauiB (X s; > X dj), abo HaBmaku, noTpeda B MPOAYKLIl € OLIbIIO 3a i1 HassBHUI oOcsT

m n

(Zsi < Zd j ). Ilpu po3B’s3aHHI BIAKpUTa TPAHCIIOPTHA 3aJada 3BOJUTHCS 10 3aKPUTOT
i=1 j=1

IIJISXOM BBEJICHHS] YMOBHOTO ITOCTa4alIbHIKA a00 CIIOKHBAYA.

OCHOBHUMH METOJaMH pO3B’SI3aHHS TPAHCIOPTHOI 3ajadi €: PO3MOALIbHI (TBHIYHO-
3aXiTHOTO  KyTa, MIHIMQJIBHOTO  €JIEMEHTY, T[OJBIMHOI  IepeBard), TMOTCHIIATIB,
mudepeHiiaTbHUX PEHT, PO3PaXyHKOBHUX CKJIaI0BUX, AraHOersHa ToIlo.

3araqbHUI MeXaHi3M PO3MOJUIBHOTO METOAY pO3B’sI3aHHA TPAHCIIOPTHOI 3ajadi €
MOAIOHUM /10 CUMIUJIEKCHOTO METOY:



Otpumana y  pe3yJibTaTi  pO3paxyHKIB  ONTHMallbHA  MPOTHO3HA  CTPYKTypa
BaHTAKONIEPEBE3CHb HA TEPHUTOPIi Al aHai3yeThCs, BU3HAYAIOTHCS ONTUMAJIbHI CHPOBUHHI
30HH, OOTPYHTOBYIOTHCS IIJISXM ONTHUMI3AIlil (HAMPHKIAJ, HEOOXITHICTh BIIKPUTTS HOBOTO
nepepoOHOTOo MiAMPUEMCTBA HA TEPUTOPIi perioHy abo 301IbIICHHST BUPOOHUYNX MOTYKHOCTEH
Ha JII0YUX TOIIO).

4. banancosi moaeJi.

banaHcoBi MporHO3HI MOAENi MepeadayaroTh ONTHUMI3AIKD TOCIOAAPCHKOI MisITBHOCTI
IIISIXOM y3TO/DKEHHSI MDKTally3€BUX Ta MIKPETIOHATBHUAX MOTOKIB BUPOOHMIITBA 1 CTIOKUBAHHS
MPOYKIi, MPUPOIHUX 1 TPYAOBHX pecypciB Tomlo. HalmomupeHimuMu Mpu CyCHUIbHO-
reorpa)iuHOMy MPOTHO3YBaHHI € MIXKTrany3eBi 0aqaHCOBI MOJelli BUPOOHUIITBA 1 CIIOKHBAHHS
IPOAYKLIi Y PETioHi.

n
3arajbHUN BATIISL OaIaHCOBOI MOJIEN] € TAaKUM: X, i Z Xy +),
j=1

Jie 1 — KUTBKICTh TaTy3el TOCTIOAapCcTBa Ha JOCIIKYBaHii TepuTopii; X; — 00csTu BaoBoi
npoayKuii i-i ramysi; y; — oOCArM KiHLIEBOi MPOMyKIii 1-1 ramysi; x; — 0OCATH MIKIaTy3eBUX
MOTOKIB, TOOTO MPOMIXKHI BUTPATH MPOAYKIIii i-1 Tamy3i j-10.

B poszmmpenomy Bui 0anancoBa MOJENb MPEACTABISETHCS K CUCTEMA PIBHSHB!

Xi=xptxp+ .ot x, Ty

Xo=xotxo+ .. +Xxn T2

Xn = Xnl + Xn2 + .. +xnn +yn

Oco0umBicTIO 6alaHCOBOT MOJIENi € Te, IO BCi MOKAa3HUKH BUMIPIOIOTHECS Y BapTiICHOMY
(rpomoBoMy) BHpa3i, Ha BIAMIHY BiJ ONTUMI3AIlIMHUX, 1€ OUIBIIICTh TOKAa3HUKIB Mae
HATypaJbHHUN BHpa3. X0o4a MOXKYTh PO3PaxOBYBaTHUCS 1 MaTepiaibHi OamaHcH (y HATypallbHOMY
BUpa3i), aje TOJOBHUM iX HEJOIIKOM € HEMOXKIIMBICTh CYMYBaHHS JIaHUX IO CTOBIMUMKAX 4Yepe3
PI3HOBHMIPHICTH OJTMHHIIb.

BanancoBi Mozes MOmISIOTHCS Ha:

- 3aKpuTi (3aMKHEHi), SKIIO0 CyMa KIiHIIEBOi MPOAYKINI MO BCIX Tramy3siX rocrojapcTBa
nopiBHIOE HYJIO (2y;=(0), ToOTO BCS BaJIoOBa MPOJIYKIIiSl BUTPAYAETHCS HA TIOTOYHE BHPOOHUYE
CTIO)KMBAHHS;

- BIIKPUTI, SIKIIO X XOU OJIHI€I0 Tally3310 BUPOOISETHCS KiHIIEBUA MPOTYKT.

st Toro, mo0 TEepelTH BiA 3aralibHOT CXEMH MIDKraily3eBUX IOTOKIB JO0 aHami3y 1
MIPOTHO3Y OOCSTIB Ta CTPYKTYPH BHPOOHUIITBA 1 BUTPAT, PO3PAXOBYIOTHCS KOe@iyicHmu npsamux
eumpam (a;), TOOTO 0OCATM NPOXYKWIi i-i ramysl rocrnoiapcTBa, WO BHTPAYalOThCA Ha
BUPOOHMLITBO OJMHULI MPORYyKUIi j-1 ramysi: a; = x;; / X; , 3B1OKH X; = a;; * X;.

Sxuio 3miiCHUTH BiANOBIAHY TMIJACTaHOBKY, TO 3arajbHa OajaHcoBa MoOJeNs HaOyne

n
TAaKOro BUITALY: X; = Zainj T
j=1

Ha ocHOBi piBHSIHB OaJTaHCOBOi MOJIEINI 3 MPOTHO3HOIO METOI0 MOXHA 3IHCHIOBATH TakKi
oreparrii:

" 32 33JaHUMU (MPOTHO3HUMHU) OOCSATaMU KIiHIIEBOI MPOMYKIIii MPOTHO3YBaTH HEOOX1IH1
Jutst 1l BUpOOHUIITBA OOCSATH BaJIOBOI MPOIYKIIii MO KOXKHIHM Tamy3i ToCoapcTBa;

* pHa 0a3l OTPUMAHUX IHIIMMH METOJaMH (HANPHUKIAJ, 33 JONOMOTOI KOPEJSIiiHO-
pEerpecUBHUX MOJEIICH ) MPOTrHO3HUX 3HAUYCHb 00CSTIB BaJIOBOT MPOAYKIIiT MPOTHO3YBATH 00CSTH
MDXKTaTy3eBUX MOTOKIB MPOAYKIII;

* Ha 0a3l MPOrHO3HUX 3HAYEHb OOCSTIB BaJOBOI MPOAYKLIi MPOrHO3YyBaTH OOCATH
KiHIIeBOI (4ucTol) mpoaykuii (v; = X; - Xa;*X));



" [IPOTHO3YBAaTH BIUIMB 3MIHM TEXHOJIOTi Ha BHUPOOHHUIITBO, TOOTO OOYHMCITIOBATH, SIK
3MiHa eJIeMEHTIB BUPOOHNUOT MaTpuili (TMOsBa, 3MiHa, 3HUKHEHHS Tajly3eil TOCroIapcTBa) MOXKeE
BIUIMHYTH Ha 00CATH Ta CTPYKTYPY BaJIOBOI 1 KIHIIEBOI IPOIYKITii.

SIKIIo roCmogapcTBO JIOCIHIIKYBAaHOI TEPHUTOPIi PO3TISNAEThCA SIK BIIKPUTA CHCTEMA,
JIOIATKOBO, TOPSJ 13 00CsATamMu TPOIYKINi BJIACHOTO BUPOOHUIITBA, 10 OaJIAHCOBOI MO
BBOJSTHCS OOCSTH 3aBe3eHOi mpoaykuii (U;), BIAMOBIZHO pO3PaxOBYIOThCS 1 Koe(illi€eHTH
HpsSIMUX BUTPAT 3aBe3eHol npoaykuii (d;). 3araiabHa Mojenb Ha0yBae BUTIISAY:

n n
X +U, =Y a,X,+> d X, +y,.
J=1 J=1

[Ipore B misioMy Taki MOJENl HE BpPAaXOBYIOTb MOXJIMBHX 3MIH B TOCIOJApCTBI
JOCHIJIKYBaHOI TEPHUTOpIi, IO BiZOyBarOThCS 3 4acoM. TOMy BOHU BHUKOPUCTOBYETHCS IS
MOPIBHSHO HEBEJIMKHUX MPOMIKKIB Yacy (10 OJHOTO POKY) 1 Ha3MBAETHCS YMOBHO OUHAMIYHUMU
(cmamuynumu) moodensmu. Jlna mepexomy 10 OUIbIIOI BETMYMHH HPOTHO3HOTO TOPH3OHTY
(BmacHe OunamiuHoi mooeni) TOKAa3HUK OOCATIB KIHIEBOI MPOAYKIli ();) MPEACTaBISETHCA Y
BUTJIAMI BIAMOBIIHOTO CTPYKTYPHOTO PIBHSHHS, BBOJSATHCS JIOJATKOBI 3MiHHI. 30Kpema,
BBOJUTHCS NTOKa3HUK €()EKTUBHOCTI OHOBJIEHHS (DOHMIB (71;7) — BITHOIIEHHS KUIBKOCTI IPOIyKILii
i-1 rajxy3i rocmojapcTBa, IO Wae HAa HapomleHHs (DOHIIB BIAIIKOIYBaHHS (aMOpTH3allii) Ta
po3mupeHHs (IHBeCTULii) j-i ramysi (v;) A0 pI4HOro MPUPOCTY MPOAYKUIi i-1 ranysi (AX)): m; =

Toni oOcsiru KiHLIEBOT MPOAYKIIT i-1 ray3i TOCOapCcTBa XapaKTepu3ye PiBHSAHHS: J; = X
vi + zi = 2 my*AX; + z; , ne z; — 3aJUIIOK KIiHIEBOI NPOAYKIUii micas MOKPUTTS (OHIIB
BIJIIKOyBaHHS Ta PO3MMpEHHs. J[o WOro ckiamy BXOIATh OOCSATH peamizamii mpoaykiii Ha
BHYTPIIIHEOMY PHUHKY i1 OCOOMCTOTO CIIOKMBAHHS, E€KCIOPT, MPHUPICT 3amaciB, CTPaxoBi
donM.

BinmoBigHo 3arajyibHa JUHAMIYHA OaJlaHCOBA MOJICNIb HA0Y/ 1€ TAKOTO BUTIISY:

)(,' = 261,]*)(} + Zm,]*AXJ +Z,',' )(1 + l]l = EaU*XJ + Zdlj*)(j + Zm,]*AXj +Zl' .

Jis mepeBeneHHS Takoi Mojenl y craHaapTHy ¢opmy (moaiOHy 10 ¢GopMH YMOBHO
JTUHAMIYHOT MOJIEIi), METOJI OOYMCIICHHSI SIKO1 BiJIOMi, BBOJUTHCS MIOKA3HUK TEMITY TIPUPOCTY:
pj = AX;/ X;, 3Binkn AX; = p;*X; Ilicng nporo moaens HabyBae Burisany: X; + U; = Ja;*X; + X
di*X; + 2m*pi*X; + zi = X (ay + dy + my*p)*X; + z;, a 3pificHuBIM 3aMiny by = a; + dy +
m;;*p;, OTPUMYEMO MOJ€eNb cTanaapTHol popmu: X; + U; = 2 b;*X; + z;.

Jani taka MoJenb MOXKE YCKJIaJHIOBATHCh 32 PaXyHOK BBEICHHS pPecypPCHUX 0OMedceHb,
BIZITIOBIZTHO JI0 YOTO TOPSA[ i3 MaTtepiaibHO-BapTICHUMH OallaHCaMH, PO3PaXOBYIOTHCS OaraHCh
BUTpAT TPYJOBUX PECYPCiB, OCHOBHUX BUPOOHUYMX (HOH/IIB TOIIIO.

Tak, Hanpukiaa, Uit moOyI0BH OalaHCy TPYIOBHX PECYpPCiB BBOAUTHCS MOKA3HUK BUTPAT
mpaii Ha BHUPOOHHUIITBO OJWHUII MPOAYKIII i-1 Tamy3i — mpaneemHicts: [; = L; / X;, ne L; —
YUCENIbHICTh 3alHATUX B i— TaTy3i TOCIIOIapCTBA.

OO6MexeHHs 0anaHCcOBOI MOJIENI IO TPYJOBUX pecypcax HaOyBae Burnsany: 2 [*X; <L, ne
L — 3aranbHa KiJIbKICTh TPYJOBUX PECYPCIB JOCHTIKYBAaHOI TEPUTOPII.

AHAJIOTIYHO BBOASATHCS OOMEKEHHS I10 1HIINX pecypcax, 30KpeMa, OCHOBHUX BUPOOHHYNX
donpax: X fi*X; < F, ne f; — donpomictkicts (Butpath OB® Ha BUPOOHHMLTBO OAMHMII
npoaykuii i- ramysi), F — 3araibsi oocsaru OB® nocnigkyBaHo1 TEpUTOPIi.

Ha ocHoBi Takoi Mojenmi 3a po3paxOBaHUMH TPOTHO3HWMHU 3HAYEHHSMHU OOCSTIB BaJOBOT
MPOIYKIIT MOXKHA OOYHCIIIOBATH HEOOX1HI 00CITH TPYJIOBUX PECYPCiB, OCHOBHUX BUPOOHUUNX
¢doHmiB Ta iHIIKX pecypciB s 11 BUpoOHunTBa: L = XL, = Y [*X;; F = Y F; = X f*X;.



3anumanna Ona camoKOHmMpPOJ0:

Y 4YoMmy mojsArae CyTHICTh “(I3MYHOTO MOJENIOBaHHA~  CYCIHLIbHO-IIPOCTOPOBUX
nporieciB?

SIki nmaHi BUKOPUCTOBYIOThCS JJIsi TOOYIOBH KapT CTAaTHCTUYHHUX ITIOBEPXOHb 3
MIPOTHO3HOIO METOHO?

Sk 3miCHIOETBbCA aHami3 KapT TPEHAOBOI Ta 3alUIIKOBOI MOBEPXOHb MPOCTOPOBOI
perpecii?

OxapakTepu3yiTe TUIIOBY CTPYKTYPY MOJIEi JIIHIHHOTO POTpaMyBaHHSI.

Po3zkpuiiTe MeTouKy po3poOKH O0amaHCOBUX MOJIETICH.



Tema 9: HOBITHI METOAU ITPOT'HO3YBAHHS PI'EOIHAJIBHOI'O PO3BUTKY

1. HeilipoMepeskeBi MeTOAM NMPOTrHO3YBAHHS.
2. Kaptu camoopranizamii KoxoneHna.

3. Metoau ¢)pakTaibLHOI reoMeTpii.

4. MeToau Teopii HeUiTKNX MHOKHH.
3anuTaHHs IS CAMOKOHTPOJIIO.

1. Heiipomepe:keBi MeTO 1M MPOTrHO3yBaHHSI.

Jis  noCHiDKeHHST HENHIMHUX 3ale)KHOCTEH y IHIIUX Tamy3sfX 3HaHb LIMPOKO
BUKOPHMCTOBYIOTECS  Helipomepescesi memodu. Ix ajmanramis s 1motped  CycHigbHO-
reorpagiqHOro JOCTIKEHHS PETIOHAIBHOTO PO3BUTKY TUIBKU PO3IIOYaIacs.

[Mpunmun gii HelpoMepe:keBUX METOMIB TIPYHTYEThCS Ha aHAJOTil 3 €0 HEHpPOHIB B
monckkoMy opranismi. Heiiponna mepexa (Neural network) y 3arambHOMYy pO3yMiHHI — II€
CYKYITHICTh HEHPOHIB 13 IEBHUM YHHOM YTIOPAIKOBAaHUMU Ta 3BAKCHUMH 3B’ I3KaMU MK HUMH.

KoxxHuii HeMpoH Mae BIAPOCTKM HEPBOBUX BOJOKOH (ICHIPHUTH) JABOX THUIMIB: KiJIbKa
JICHIPUTIB, Yepe3 sIKi MPUUMAIOThCS IMITYJIbCH (BXOJH, X;) Ta OJUH, Yepe3 SKUH MepeaaroThes
IMITyJIbCH — aKCOH (Buxia, y). OcTaHHIM KOHTAKTy€ 3 JCHAPUTAMH IHIIMX HEHPOHIB 4Yepe3
creliajgbHl YTBOPEHHsS — CHHAICH, SKI BIUIMBAIOTh HAa CWIy IMIyJbscy. [Ipu mpoxopkeHH1
CHHAIICY IMITYJIbC 3MIHIOETBCS Y TIEBHY KUIBKICTh pa3iB (BaroBuii koegimieHt, w;). Immynabeu, mo
MOCTYTIAIOTh 10 HEHpOHA OJHOYACHO Yepe3 JEeKiIbKa JeHIPUTIB, CYMYIOThCA. SIKIO cyMapHUit
IMITYJIbC TIEPEBHIIYE TEBHE MOPOTOBE 3HAYEHHS, TO HEUPOH 30y/KYeThCs, (hOpPMY€E BIACHHI
IMIYJIbC 1 Iepeiae Horo Aaji yepes akCoH.

OEHOPHTDI

AKCOHbI

TENO HEWPOHA

CHHaNCLI OBHIEHME UMNYNbCA

3a UMM JXK€ IPHUHLIHAIIOM ,Z[IIOTL 1 IHquHl HelipoMepexki, sIKi J103BOJISAIOTh 00paxyBaTH
BUXITHUA CHTHAall 3a CYKYNHICTIO BXIIHUX 3 YpaxyBaHHAM BaroBUX Koe(ili€eHTiB:

y=f(S f(sz)



Bxomu Cinancu  Heiipon AKCOH Buxin
X1 Wi
Yy
X, w2
S O

O—"
X3

Wn

Xn

BXiaH1 curHanm, mpoxoAsiuu 4epe3 CHHAICH 3MIHIOIOTh CBOIO CHJTY MPOTMOPIIIHO BarOBUM
KoedilieHTam, CyMyIOThCS 1 Jaji uepe3 HeNiHIMHUN nepeTBoproBay (T. 3B. (DYHKIIiSI aKTHUBAIIi1)
MOJIAI0THCS HAa BUXiJ. Bara — 11e akTHIHO BHECOK KOKHOTO HEUPOHA y KIHIIEBUI pe3yJIbTarT.

['onmoBHa mepeBara HEHpOMEpPEKEBUX METOMIB — 1€ BIICYTHICTh MOTPeOM y CTpOrii
MaTeMaTHuHid crnenudikanii MoAeni, IO € OCOONMBO I[iHHUM MpHU aHali3l MpoIeciB, fKi
niggarThes popMaizalii JUIIe YacTKOBO (Y TOMY YHCHI i CyCHIIBHO-IIPOCTOPOBI MPOLIECH).

bazoBoro iHdopmariero s moOyJ0BH HEHpOMEpEK CITy)KaTh MPUKIAIN — NEBHUA HAOIp
MOKa3HUKIB Y PO3pi3i perioHiB abo 4acoBUX BIAPI3KiB (BXigHI BEKTOPH).

VY cycninbHO-reorpagiqyHUX AOCHIPKEHHSIX PETriOHAaJbHOIO PO3BUTKY € JIBa OCHOBHMX
HanpsIMU BUKOPHCTAaHHS HEHPOMeEpexK:

» eKCTparoJisiIiiHe TPOTHO3YBaHHS, TOOTO TPOJOBXKEHHS Ha MaWOyTHE BUSBICHUX
HEJTIHIHHUX, MUKITIYHAX 3aKOHOMIPHOCTEH 3MiHU y 4aci 0a30BUX 1HIUKATOPIB PETiOHATBHOTO
PO3BUTKY (10OYJ0Ba OAHOIIAPOBUX MEPIETITPOHIB);

> wiacudikamisi, To0To 00’€IHAHHS PETIOHIB y KJIacTepu 3a MOMIOHICTIO Oa3UCHHUX
IHMKATOPiB PO3BUTKY (M0OyI0Ba KapT camoopranizaiii Koxonena).

Meroarka 3acTOCYBaHHS HEUPOMEPEKEBUX METOMIB IS IJIEH eKCTPaIoJsIiiHOTO
MPOrHO3YBaHHS TNependavae 3M1HCHEHHS TaKUX MPOLEYP:

* MATOTOBKAa JaHWX. ba3oBoio iH(popMalli€l0 € HecTalioOHapHI JUHAMIYHI PSOH, MIiX
3HAYCHHSMH KX 3 TICBHUM YaCOBUM JIarOM HIYKAIOTHCS HENiHiHI 3ayexHocTi. Taka Moaens

mae Burasn: B, = f(B,P_,B_...,FP_.), 1¢ P;i; — IPOTHO3HE 3HAYEHHS MOKA3HUKA Py pik +]

(BuximHuit Heipon); P, P.j, Pio, ..., P.; — 3HaUCHHS MOKa3HWKa Py momnepeaHi poku (BXimHi
HEHWPOHM); T — TAMOMHA 3aHYpPEHHs; f — HeNiHIHHA (QYHKIIS MEePETBOPEHHs, IO BimoOpaxae
BILJIMB BaroBuXx KoeimieHTiB HeHpoHiB (w). Takum 4rHOM, HeipoMepeka Ma€e CTUTbKH BX1THUX
HEHPOHIB, CKUIbKM TOMEpPEAHIX 3HAYCHb MOKAa3HUKA Oy/le BUKOPUCTOBYBATHUCS HJSI MPOHO3Y.
BuxinHuit HeWipoH — yuine ouH (MPOTHO3HE 3HAYCHHS MTOKa3HUKA Ha HACTYITHUAHN PIK).

Ha mepmomy Kporii 3miMCHIOETBCS TEPETBOPEHHS 0a30BOTO JAMHAMIYHOTO psIy Ha
CYKYITHICTh HOBMX: KOXXHMH HACTYNHUH JUHAMIYHMHA psAJ 3CYBa€Tbcid Ha OJUH PIK Hazaj
BITHOCHO 0a30BOro (Taka mpoleaypa Mae Has3By ,,KOB3HOTO BiKHA”, OCKUIBKH MEPECyBA€THCS
B3JIOBXX JMHAMIYHOTO psAxy). ToOTO 3HAUEHHIO TIOKA3HUWKA Y PIK ¢ CTABIATHCSA y BiAMOBIIHICTH
HOTO 3HAUCHHS Y POKH ¢-1, t-2 1 T.J. 3aJIC)KHO BiJ ITMOWHM 3aHypeHHS. | TnOMHA 3aHypeHHS — 11e
KUTBKICTh POKIB Y MHUHYJIOMY, IO BPaXxOBYIOThCS MPH MOOYIOBI MPOTHO3Y (BKIIOYAIOTHCS 10
,»KOB3HOTO BikHA”). [HKONMM 1e MOke OyTH OAMH piK, 1HKONM — JecsATKU. J[ns BU3HAYCHHS
ONTUMAJILHOI TJIMOWHU 3aHYPEHHS 3a3BHYail OOPaxOBYETHCS aBTOKOpesLiiHa QyHKIiS (TOOTO
BU3HAYAIOTHCA KOE(DIIIEHTH aBTOKOpENsAIii MK 3HAUYCHHSAMH IWHAMIYHOTO DPSAY 13 Pi3HHUMH
yacoBUMH JNaramu. [lepmmii MakCUMyM aBTOKOpENsALiHHOT (yHKIIi, MEHIIHA 3a OIWHUIIO,
BKa3y€ Ha KUIBKICTh POKIB, Uepe3 SIKy CIIOCTEpIiraeThesi MOJAiOHa TEHJEHIIIs, a, OT)Ke, BU3HAYAE
rOUHY 3aHypeHHs (7).



* moOyzi0Ba HEeHpoMepexi, 1o Tmepenadadae BuOiIp TUMy (apXiTEKTypH) HEHpoOMeEpexi,
KIJIBKOCTI HEHPOHIB Ta MepeaaTodHoi GpyHKuUii. 3ajJeXHO Bl MPUHLUITY 3B’ 3Ky MK HEMpoHaMu
€ TaKi THUIH HeHpoMepex:

- MOBHO3B s13H1: KOXKHUI HEHPOH 3B’s[3aHUM 3 yCiMa IHIIMMU HEHPOHAMH,

- OaraToIapoBi: HEMPOHU MOAUIAIOTHCS HAa OKPEMI AP — BXITHUM, CXOBaH1 Ta BUXI1THUH.
KinpkicTh HEHPOHIB y KOXKHOMY 3 HHMX HE 3aJIeKUTh Bl KUIBKOCTI B 1HIIUX. Y Mexax Iapy
HEHPOHU HE 3B’sI3aH1 MiXkK cO00I0, MIX IIapaMH — KOXKHUN 3 KOXKHHM;

- cnabo03B’sA3HI: HEUPOHHM PO3TAMIOBYIOTHCS Y By3JaX NPSIMOKYTHOI a00 reKcaroHajabHOI
Mepeki TAaKUM YHHOM, 1110 KOXKHUH 3 HUX 3B’ S3aHUH 13 KIJTbKOMa CYCIJTHIMH.

3a3BuyYail A KOXKHOI 331a4l BUKOPUCTOBYIOTHCS BIAMOBIAHI TUIHM Mepex. Tak, Ims 1minei
kiacugikanii BUKOPUCTOBYIOThCS cl1ab03B’s13H1 Helipomepexi KoxoneHa, 171si mporHo3yBaHHS —
MOJIeNIi  OHOIIAPOBUX TEPIENTPOHIB, TOOTO HEHpOMEpeXi 13 OJHUM CXOBAaHHM IAPOM
HEHPOHIB.

OpnomapoBa Heiipomepeka BKII0YA€E TPH MIapH:

- BXITHUH: KUTBKICTh HEHPOHIB BIANOBIIa€ TITMOWHI 3aHYPEHHS 1 CTAHOBUTH T+ 1),

- CXOBaHMIA: 3a3BHYAl CIIOYATKY 33/1a€ThCS MiHIMaJbHA KUTBKICTh HEHPOHIB Y CXOBAaHOMY
mapi (HampukiIan, JBa), a Jaii, sSIKI0 MOJEib He 3a0e3leuye TMEBHOTO PIBHA TOYHOCTI, iX
KUTBKICTh MOCTYIIOBO 30UIBIITY€ThCS,

- BUXIJTHUI: OJJMH HEUPOH — MPOTHO3HI 3HAYCHHS Y PiK 1+7).

=

Bxiguuii map CxoBanmii map Buxigaun

map

O - HEUPOHU

Ax mepenatouna ¢yHKIiS (HETIHIHHUN TEPETBOPIOBAY) HAWYACTINIE BHUKOPHCTOBYETHCS
CUTMOI] (JIOTiCTHYHA QYHKIIIS).

* HABYaHHA HEHpoMepexi, 1o nepeadavae iTepariiiHuii mialip BaroBUx Koe(ili€HTIB
TaKUM YMHOM, 1100 Mepeka 3abe3neuyBana HeoOX 1 THHIA PiBEHb TOYHOCTI PO3PAXYHKIB.

Bcest MHOKMHA TIPUKIIAIB MOAUTSIETHCS HA JIB1 BUOIPKU — HaBYarO4y (BKJIIOYAE MPUKIIAJIH,
10 BHUKOPUCTOBYIOTBCS MJIsi HaBUAHHS HEWPOMEpEXKi) Ta TECTOBY (BKJIIOYAE MPHKIAIH, IO
BUKOPUCTOBYIOTBCS JJIsl MEPEeBipKU MO0y 0BaHOI Mojeni). 3a3Bu4ail iX po3Mipu 3alal0ThCs Y
BiZIcOTKaX. SIKICTh HaBYAaHHS HEHpOMEpEeki 3aJeKUTh BiJ KUTBKOCTI MPHUKIAMIB Y HABYAIOUil
BHOODIII Ta iX PEeNPe3eHTATUBHOCTI, HECTIEPEWIMBOCTI, 3aTHOCTI B11I0OpakaTh KPU30BI1 SIBUIIIA,
craii.

HaBuanHs Helipomepexi, sK iTepaliiiHuii mpoiec, nepeadavae MOCHiOBHE BUKOHAHHS
CXOKHX 33 3MIiCTOM TIPOLEIYp — IUKIIIB, SKi HA3HBAIOTHCS EMOXAMH. IX KiJIbKiCTh BU3HAYAETHCS
EMITIPUYIHO.



BusHnaueHHs1 mepBUHHUX Bar HEHpOHIB (IHiIiami3allis) MOXKE 3JIMCHIOBATHCS OIHUM 13
TPHOX CMOCOOIB — BHIMAJKOBUMHU 3HAYEHHAMH (KOJMU BCIM BaraMm CHOYaTKy HAJarOThCS Mali
BUMAJKOBI 3HAYCHHSI), MPUKIAJaMU (SIK TTOYATKOBI 3aJalOThCS 3HAYCHHSI BHUIIAJIKOBO OOpaHUX
NPUKJIA/IIB 13 HABYAI0UOi MHOKMHH) Ta 13 BIACHUX BEKTODPIB.

Jlns HaBUaHHSA MEpPEKi BHUKOPUCTOBYIOTHCS CIICIIAJIbHI QJITOPUTMH, HAWUMOMIMPEHIIT 3
SAKUX — TPaJilEHTHI METO/IM HaBUaHHS, 110 MepeadayaroTh MiHIMI3aIil0 CepeaHbOKBAAPATHIHOTO
BiJIXMJICHHS IOTOYHUX 3HAYEHb BUXO/IIB MEPEXi BiJ ,,TPABUILHUX

- emactuyHoro nommpenHs noMmwiku (Resilent Propogation), mo nependayae HaB4aHHS
HEHPOMEPEkKi 3a ermoxamu, TOOTO TICHS MPEACTaBICHHS MEPEeXi BCIX MPHUKIAIAIB 3 HABYAIOUOT
BUOipkd. OCHOBHUMHM HapaMeTpaMHM € KpOK CHYCKYy (KOoe(ilieHT 30UIbIIEHHS MIBUAKOCTI
HaBYaHHS TpPU HEJOCATHEHHI aJIrOPUTMOM ONTHUMAIILHOTO pe3yJIbTaTy) Ta KpOK MiTidoMy
(koe(ilieHT 3MEHIIEHHS IIBUAKOCTI HAaBYaHHA Yy BHIAQAKY TNPOIYCKY ONTHMAaJIbHOTO
pe3yabTary);

- 3BopoTHOro mnommpeHHs noMuiku (Back Propagation), skuii mepemfavae, mo mpu
HEBIAMOBITHOCTI BU3HAUYEHUX HEWPOMEPEKEI0 3HAYEeHb MPaBWJIBHUM Ha3yCTpid MOTOKY JaHHX
(Bl BUXOIY J0 BXOJIB) MOIIUPIOIOTHCS CUTHAIM, SKI BiAMOBIJAIOTh IMOMIJIKOBHM BiIIOBIISIM
Mepexi. BianmoBigHO BU3HAYAETHCS ,,BHECOK  KOXKHOTO HEHPOHA y TIOMHIIKY, SIKHI 3yMOBIIOE
IpONopIiiHy 3MiHY #oro Baru. OCHOBHHUMH HapaMeTpaMH € IIBHAKICTh HaBYaHHS (BEIUYMHA
KpOKa TpH iTepaliifHiil kopekuii Bar y HeWpomepexi, 3a3Buyail Bix 0 1o 1) Ta MOMEHT
(BemMuMHA BpaxyBaHHS OCTaHHBOI 3MIHM Bar y CyMapHiil BETMUYMHI 1X KOpEeKIii, 3a3BHYaii
cranoButh 0,9+0,1).

VY mpolieci HaBYaHHS BETMYMHA MOMUJIKU (CyMa KBaJpaTiB MOMHUJIOK 32 BCiMa BXOIaMH)
MOCTYTIOBO 3MEHIIY€eThCs. Yac 3aBepIleHHs HaBUAHHS MEpEeXi MOXKE 3aJaBaTHC I'PaHUYHUM
3HAYCHHSIM TOMIJIKMA a00 KUTBKICTIO emoX (SKIIO € HeOe3neka, 0 KpUTHYHUN PiBEeHb MIOMIIIKA
MOKe OyTH HEJOCITHYTHH 1 TPOIIeC HABYAHHS ,,3aIIUKIUTHCS ).

PesynbpTar HaBuaHHS Bi3yami3yeThcsl Yy BUIIISLAL Ipada HelpoMepexi, askuil BimoOpaxae ii
CTPYKTYDPY, 3B’SI3KH MK HEpoHaMU Ta iX Barosi Koe(ilieHTH.

® OIliIHKA MOJIEJTi Ta O0PaxXyHOK IMPOTHO3HUX 3HAYCHb.

Jns mepeBipkn moOy0BaHOT MOJEIl BUKOPHUCTOBYETHCS 1HBEpPCHa BepHdikaiisi, TOOTO
dakTU4HI JaHi 3a MOMEpeIHl POKU TMOPIBHIOIOTHCS 13 PO3PaxOBaHUMHU Helpomepexkero. SKio
piBE€Hb TOYHOCTI MOJIENI € 3aJJ0BUIBHUM, BOHA MOXE€ BUKOPHCTOBYBATHCS JUIsI IPOTHO3YBAHHS.
Ha nepmomy kporii 00paxoBy€eThCsi IPOTHO3HE 3HAUCHHS HA HACTYIHHHU PiK, Jalli — yKe 3 Horo
ypaxyBaHHIM 00paxOBY€ThCS MPOTHO3 HA JIBA POKH 1 T.JI..

EdextuBHUM, 3 TOYKM 30py CyCHUIbHO-T€OrpadiqyHOro AOCHIIKEHHS pPEerioHaIbHOro
PO3BHUTKY, BOAYAE€THCSI BUKOPUCTAHHS HEMPOMEPEKEBUX METOIB MPOTHO3HOT €KCTPAIOIIALIi JIst
nepeadavyeHHsT PO3BUTKY THX TPOIECIB, IO XAPAKTEPU3YIOThCS MOKA3HUKAMH, BUPAKCHUMHU
HECTaIllOHAPHUMHU JTUHAMIYHUMH PSIIaMH, HAMPUKIAA, JJI MPOTHO3YBAHHS MIXPETiOHATBHUX
MIrparii.

2. Kaptu camoopranizanii Koxonena.

Oco06imBUM pi3HOBUIOM Helpomepex € kapTu camoopranizamii (Self Organizing Maps —
SOM), mo n03BOJSAIOTH 3MIMCHIOBATH OaraTOBUMIPHY KjacTepu3allilo perioHiB. [IpuHummm
KJacTepusanii € MogiOHMMM 10 METOAy k-CepelHiX, 3 OIHOro OOKy, Ta TIPYHTYIOThCS Ha
3araJibHUX 3acafiax noO0yJ0BU HelpoMepex, 3 iHIoro. BogHovyac kapTu camooprasizaiii MaoTh
JIeKiIbKa TPUHIMIIOBUX BIAMIHHOCTEW, 30KpeMa: O3BOJSIOTH AaHAJI3yBaTW HENiHIHHI
3aJIe)KHOCTI; HABYAKOTHCA ,,0€3 yuuTenss’ (Ha OCHOBI CaMOOpTaHi3allii; aHaIi3yIOThCS JIUIIE
BXI/IHI J1aHi, HEMa€ ,,IPaBUIBHUX" MPHUKJIAAIB); YCI HEHPOHU BIOPSIKOBYIOTHCSA y ABOBHUMIPHY
MEpEexKy, IO CKIANAEThCA 13 KOMIPOK.

[lomo cycmiibHO-TeorpadivHOi IHTEpIpeTallii, TO SIK BXOAU MOXE BUKOPHUCTOBYBATHCS
MeBHUI HAOIp 1HAUKATOPIB PETiOHATBHOTO PO3BUTKY B PO3pi3l TEPUTOPIATBHUX OJUHUIIb, a K
BUXOOU — THUN Po3BUTKY. KiNbKICTh NPUKIALIB BIANOBITAE€ KIIBKOCTI PETIOHIB, IO



nepenbavaeTecss rpymyBaTH. llepen BUKOPUCTaHHSM BXIJHI TIOKa3HUKHA IMOTPEOYIOTh
HOpMai3allii, o 3abe3neuye iX CriBCTaBHICTh, CIIBMIPHICTD.

Mexani3Mm moOy10BH KapT caMooprasizamii BKIo4ae Taki cnenudiyai MoOMeHTH (ropsy i3
XapaKTepHUMH I yCiX THITIB HEHPOMEpeK):

- BHOIp KOHQIrypamii Mepexi, sika MOKe OyTH MPSIMOKYTHOIO a00 IIECTHKYTHOIO, IO
3alIeXKHUTh Bl HEOOX1AHOT MIBUAKOCTI Ta TOYHOCTI 00paxyHKIB (IPSIMOKYyTHA Mepexa 3abe3neuye
BUIIlY IIBHJKICTh HAaBYaHHS, a LIECTUKYTHA — BHIIUHA PIBEHb BIIMOBIIHOCTI PO3PaXyHKOBHX
BiZicTaHell eBKIimOBUM). KimbKicTh HEHpPOHIB TpU LBOMY BIANOBIJA€ KIUTBKOCTI KOMIPOK Yy
MepexKi 1 TICHO 3B’s13aHa 13 KUTBKICTIO MPUKJIA/IIB;

- BU3HA4YCHHs MIBUJAKOCTI Ta paAilycy HaBuyaHHs, QYyHKII cyciacTBa. Ha xoxxHOMY KpoIli
HaBYaHHS (y KOXKHY €I0XY) BHIAIKOBO OOMpAaeThCS OJIMH 3 BXIJHUX BEKTOPIB (NMPHKIAL), a
NOTIM 3JIHCHIOETHCS MOIIYK HANIMOAIOHIIIOT0 10 HHOTO BEKTOpa HEHpOHA (CyKYITHOCTI BarOBHX
koedimieHTiB). [l KOKHOTO KJIacTepy OOMPAETHCS HEHMPOH-TIEPEMOIKEIlb, 0 Ma€ HAWBUIIHI
piBeHb MOAIOHOCTI 10 BXIAHUX BEKTOPIB 1 BU3HAYa€e TUM KiacTepy. [licisa BU3HaAUeHHS HEelipoHa-
NEPEeMOXIISI KOPUTYIOTBCS BaroBi Koe]ilieHTH W IHMMX HeHpoHiB kapTu. IIpum 1pomy
3MIACHIOETBCS TIpOLIEAypa ,,[IEPEMIlIeHHsI” BEKTOPIB HEHPOHIB y JBOBUMIpHIN Mepexi Yy
HaIpsIMKY BXIJIHMX BEKTOPIB, IO OOYMOBIIIOETHCS IIBUAKICTIO 1 pajaiycoM HaB4aHHs. Pamiyc
HaByaHHs (neighborhood) — KiNbKICTP HEMpOHIB, MIO OKpPIM HEHpOHA-TIEPEMOXKIA, OepyTh
y4acThb Y HaBYaHHI y MEBHY €Noxy. 3a3BU4ail 3aJal0ThCs MOYATKOBI Ta KIHILIEBI 3HAYCHHS
MIBUJKOCTI Ta pajiiyCy HaBYaHHS. Y TEpIIi €NOXH iX 3HaYCHHS BUMII (3iHCHIOETHCS TaK 3BaHa
,I'py0a MiJroHKa” Bar HEMPOHiB), a B OCTaHHI — HIXUI (,,TouHa Tiaronka’”). Tak, Hanpukiaz, Ha
MOYaTKy pajlyc HaBYaHHS MOKE CTAHOBUTH MPUOIU3HO MOJOBUHY BiJ KITBKOCTI HEHPOHIB, a y
KiHIII — JIMIIIe OAWH (BiAMOBIa€ HEHPOHY-TIEPEMOKITIO);

- BU3HAYCHHS KUTbKOCTI KiactepiB. Kiactep — me rpyma HelipoHiB kaptu KoxoHeHa,
BIJICTaHI MK SKHMH y MEXaxX TPyNd MEHII, HDK BIACTaHI 1O HEHPOHIB CYCIIHIX TPYIL
KinpkicTh KilacTepiB BU3HAYAETHCSA aBTOMATUYHO, 200, 32 HEOOX1IHOCT1, BPyUHY;

- Bi3yamizamisi OTPHUMAaHUX pe3ysbTaTiB. J[nsg yHAO4YHEHHS BHIUICHUX KIacTepiB
OyIyl0oThCSl IBOBUMIPHI KapTH CaMOOpTraHi3ailii, MEeCTUKYTHI KOMIPKH SKHX po3(hapOoBYIOTHCS
PI3HUMH KOJIbOPAaMH BIJMOBIAHO J0 iX MPUHAIECKHOCTI TIEBHOMY Kiactepy. KoxkHui mpukian
BKJIIOYAETHCSL 0 OJHIET KOMIPKM Ta OAHOTO Kiactepy. BomHouac neski KOMIpKM MOXYTh
3aJUIaTHCA ,,IyCTUMHU, TOOTO iX HelpoHaM He BiINOBiJa€ >KOJEH 3 MPUKIAiB. I, HaBmaku, 10
OJTHOI KOMIpPKH MO€ BXOJIUTH JEKiJbKa NpukiIaaiB. Komipku, 1o BiAMOBiZalOTh HEHpOHAM i3
MOIOHMMH TTapaMeTpaMH, PO3TAIIOBYIOTHCS Ha KapTi MOPSII.



Kaptu camoopranizanii Koxonena: 1 — rycrotn HaceneHHs, 2 — KOHIIEHTPAIlii TOCIOapChKOi
JUSUTBHOCTI, 3 — KJIACTEPiB; a — IEHTPAIBHO-TIBHIUHI perioHu; 0 — 3axiJHi perioHn YKpaiHu

3a kaprToro abo TabaM4YHOK 1H(OpPMAIIE IS KOKHOTO MPUKIATy BH3HAYAETHCS HOMEP
KOMIpKH KapTu (0 SKOI BiH BKIIIOYEHUIT), HOMEp KiacTepy (IO SIKOTO BXOJIUThH BIJAIMOBIAHA
KOMipKa), a TaKoXX BIJICTaHI JI0 IIEHTpa KOMIPKH Ta KJacTepy, CEpeIHbOKBAApaTUYHA TOMMIIKA
HEBIIOBITHOCTI peaibHUX 3HAYCHb Ta 3HAUYEHb, OOPAXOBaHUX 3a KapTO. TakoX OYyIyHOThCS
KapTy camoopraHizaiii y po3pi3i 6a3oBux napametpi. Komip iX KOMipoK BiIOBIA€ BiICTaHIM
MK BaroBUMHM Koe(illieHTaMHu BiJIMOBIIHOrO HeHpoHa Ta #oro cyciiB. CyKynHICTh TaKuX KapT
(opmye atiac, 110 € OCHOBOIO JUIsl BUSIBIICHHS 3B’SI3KIB MK 0a30BUMH NOKAa3HMKAMH, aHAJI3y
BiJIIOBITHUX 3aKOHOMIPHOCTECH.

= - imeHTHdikamis kimactepiB. Hampuknan, B YkpaiHi i7eHTH(IKOBAHO IIIICTh THITIB
aJIMIHICTPaTUBHUX pPalOHIB: pPEriOHaNbHI, BHYTPIPETiOHANbHI sJpa MEpIIOro Ta JIpyroro
MOPSAKY, JIOKAJNbHI SiApa MEpIIOro Ta JIPYroro Mopsuky, nepudepiiiai teputopii. 3a qaHMMHU
THUMI3aIli] aAMIHICTPaTUBHUX PaiOHIB OyIy€eThCs BIAMOBIAHA KapTOTrpadiuHy MOIEIb.



r Tunm agMiHicTpaTUBHUX
OJHHNIb

- Perionanbne sapo

- Buyrpiperionanbne supo I
HOPSIKY

- Buyrpiperionanbue suipo IT
TMOPSUIKY

- Jlokaabue siapo I nopsaxky

- Jlokaabue siapo IT nopsuiky

- Hepudepin

3. Meroau ¢pakraibHOI reomMeTpii.

Jlns BUBUYEHHS NPOIECIB, SIKI € XaOTWYHUMH 3 TOYKU 30pYy EBKJIIIOBOI reoMeTpii Ta
JiHIMHOT MaTeMaTHKH, HUHI €()eKTUBHO BUKOPHUCTOBYEThCA (ppakTanbHa reomerpis. EBkiizoBa
TeOMETPisl BUABISETHCS HE3IATHOIO OMHMCATH OUTBIIICTD pealbHUX 00’ €KTiB, MPOCTOPOBI (popmu
SKUX HE € TPaBWIBHUMHU TE€OMETPUYHUMHU irypamu. Tomy (pakTalibHy T€OMETpI0 IIe
Ha3MBalOTh Mopdonoriero O6e3dopmenHoro. ,batekom™ @pakranpbHOi TeoMeTpii € benya
Manaens0poT.

®paxTany — 11e reOMETPUYHI 00’ €KTH, SIKi MAIOTh TaKi MPUHIIUIIOB] BIACTHBOCTI:

- caMomoiOHICTh Ha PI3HMX MaciiTadax CHOCTEpeKEHHs (MaciiTaOHa 1HBapiaHTHICTB).
ToOTo KOXKHAa 4YacTWHA (pakTaly € 3MEHIICHOI Komier wijgoro. HaBiTe HaliMeHIa HOro
YaCcTUHA MICTHTD 1H(OpMAaIlito PO BeCh (PpakTa;

- apoOoBa po3MipHicTh. SKmio TomosoriyHa po3MmipHicTe [aycaopda—besnkoBuua mms
TOYKOBHMX O00’€KTiB cTaHOBHTL 0, HiHIMHMX — 1, IIOMMHHMX — 2, 00’€eMHMX — 3, TO A
dpaktany — me aApoboBe umciao (3BiAcHM Ha3Ba: naT. fractus — apoOoBuil, HEMOBHHIA,
posnamanuii). Sk 3a3nauyae B. Ilamenko, nmpoctopoBa ¢pakranbHa pO3MIPHICTH JaHAA(THOT
000JIOHKH (TUTAHETApHOTO JAHAMIA(QTHOTO KOMITIEKCY), OYeBHIHO, OiIbIe Bif 2 1 MEHIIA Bix 3,
0 3yMOBJICHO CITIBBIIHOIICHHSM MAaJIUX BEPTUKAIBHHX BHUMIPIB JaHAIIaGTHOI OOOJIOHKH
NpOTH KOHTHHYaJbHOI IUIaHeTapHOI cyOropu3oHarm. IlpocTtopoBo-dyacoBa QpakTaiabHa
PO3MIpHICTh perioHaIbHUX JaHAIA(YTHUX KOMIUIEKCIB OinbIe 3 1 MeHe 4.

Po3pi3asitoTe  nerepmiHOBaHI  (reomMeTpuuHi W anreOpaiyHi) Ta HeOETPMiHOBaHi
(croxacTu4Hi, BUTIaAKOB1) (ppakTasm. OpakTaau TeHEPYIOTh MIJISAXOM ITEpalliiHIX 0O0paxyHKIB,
KOJIM OTPHMaHHU Pe3yJIbTAT MiJCTABISAETECA Y Ty caMy (OpMyILy Ul HACTYITHOTO OOpaxyHKY.
VY mnpuHmMII 3a JAOHNOMOrOI0 KiIbKOX (opMyN Tak 3BaHMX a(iHHUX MEPETBOPEHb MOKHA
3aKOAyBaTH HacCKmanHimi 3a GopMoro 00’eKkTH. SIKIIO B iTepamiifHOMY MpOIeci BHIIQAKOBUM
YUHOM 3MIHIOBATH TME€BHI MapaMeTpu OTPUMYIOTHCSI CTOXaCTUYHI (PpaKTalIy.
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3araloM Cyd4acHI MOIJISAM Ha BHUKOPHCTaHHS (pakTamiB s TEOPeTUYHHX 1
TEXHOJIOTIYHUX TOCIIIKEeHb, Ha TyMKy B. Ilamenka, cTocyroThes TpbOX HaNpsMiB:

- BU3HAUEHHS MPOCTOPOBOI CTPYKTYPH MPUPOIN, TEOKOMIUIEKCIB, iXHIX KOMITOHEHTIB;

- MOJICJTFOBAHHS HEJIHIMHUX MPUPOTHUX TUHAMIYHHUX MPOIIECIB 1 IUKIIIB;

- TIPE/ICTaBJICHHS CKJIQAHUX 0araTOKOMIOHEHTHUX XaOTHMYHHUX IMPOCTOPOBO PO3MOAIICHUX
JAaHUX y Te0oiH(pOpMaLIfHIX cHCcTEMaXx.

B exonomini Haimmpiie (pakTaad BHKOPHCTOBYIOTHCS TPU aHali3i 1 MPOTHO3YBaHHI
IWHAMIKHY I[1H Ha aKuii, aHaiisi Xxswib EmioTa.

3 TOUYKH 30py CYCIHIbHO-reorpaiyHoro NpOrHO3YBaHHS, (paKkTald MOXYTb OTpUMATH
BUKOPUCTAHHS Y 3B’SI3KYy 3 JOCIHIDKEHHSIM PO3BUTKY BHCOKOJUHAMIYHHX MPOLECIB, HAIPUKIA/,
MasITHUKOBUX MIrpalliif, macaKUpOIOTOKIB Y MiCTaxX, HaBiTh HAPOIKYBAHOCTI.

Meroau dpakTaabHOT TeoMeTpii mependavyaroTh MOOYI0BY CKIIAHUX JJaMaHUX TPAEKTOPIH
JUHAMIKM TI€BHUX [IOKa3HUKIB PpEriOHAJIbHOIO PO3BUTKY 3a JOMOMOIOI0 (hpaKTaaIbHOIO
re’eparopa (IpocToi MOCTiIHHOI 1aMaHoi), opMa SIKOTO BHU3HAUYAETHCS 32 PETPOCHEKTUBHUMU
JTAaHUMH.

[Topaneiia mporenypa nepeTBOpeHb 300pakeHa Ha PUCYHKY:

VY pesynbTari OTpUMYEThCS Tak 3BaHMU yHippakrtan. s Toro, mob Bix yHippakraty
MEePEeUTH 10 MyJIbTUDPAKTATY (IKUH BioOpaxkae peaibHi, a HE MOHOTOHHI, IMIHOMH 1 CHIAAH Y
JUHAMIII TIEBHOTO TMPOIIECY ), TOPU30HTAIBHA BICh YaCy MOJIOBKYETHCS a00 CKOPOUYETHCS TAKUM
YUHOM, 11100 YaCTHUHH (PpaKkTaabHOro reHepaTopa Oyiau abo po3TATHYTI, 800 CTUCHYTI.

Taki Meronu HE HAIOTh TOYHHX KUIBKICHHX MPOTHO3IB, alieé JO3BOJSIOTH OI[IHUTH
HMOBIPHICTh SKICHOT 3MIHM y JWHaMIli Tporecy (mepexia Big 3pOCTaHHS 1O CHaJaHHS 1
HaBraky). ToOTO BOHM BHCTYNAIOTh JIMIIE IHIUKATOPAMH MOXIIHBOTO ,,[IepesioMy’”’ TpPEHY,
nepexoy Bif oAHiel XBuii (CTazAil) pO3BUTKY PErioHy /0 1HIIO1, HAOIMKEHHS TOukU OidypKarii.

Ha pucyHnky npejacraBieHi peajqbHi Ta 3MOJENbOBaHI rpadikd JUHAMIKM €KOHOMIYHHX
IPOIIECIB:
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1, 2, 3 — TeopeTUyHi MOJIeNI IIHOBUX KOJMBaHb; 5 — IMHaMIKa 1iH akiit IBM, 6 — nunamika
KypciB f01ap-€Bpo; 4, 7, 8 — KOMI ' IOTEpHI MyJIbTH(PPAKTAIN

4. MeToau Teopii HEYITKMX MHOKHMH.

VY Bunajgkax, KOJIM OCHOBHI MapameTpH, II0 XapaKTepH3YIOTh NMEBHHUH aCHEKT PO3BHUTKY
perioHy He MOKHAa BHUPA3UTH Y BUTMSAl YITKO BU3HAYCHHMX KIJTBKICHUX TOKa3HHKIB,
3aCTOCOBYIOTbCS METOMU meopii Heuimxux muoocun (Fuzzy sets theory). EmemenTn, 1mo
CKJIaJIAl0Th HEYITKY MHOKMHY, BOJIOJIIFOTH CIUIFHOO BIIACTHBICTIO Pi3HOIO MIpOIO 1, BIAOBIIHO,
HaJIe)KaTh J0 JaHOT MHOXHMHU 3 PI3HUM CTYIICHEM.

XapakTepUCTUKOIO HEYITKOI MHOXHUHHU € (DYHKIisI mpuHANe)HOCTI (uF), 3HAYeHHS SIKO1
3Haxo4iAThesd B fmiamasoHi Bix O mo 1. Hampukmaa, cTymiHb NpPUHANEKHOCTI PErioHy i3
3HaueHHSAM KoedimieHTa 3mouuHHOCTI 950 3moumHIB Ha 100 THCSY KUTENIB O HEYITKOT
MHOXHUHH ,,ComianbHo Oe3neuynuid” cranoBuTh wF(1) = 0,00; no HewiTkoi MHOXUHU ,,[loMipHO
comianpHO Oe3meynuii” cTaHoBUTH wF(2) = 0,35 Ta 1m0 HewiTkoi MHOXHHHU ,,COIialbHO
HeOesneunui” wF(3) = 0,85. Uum Ounblue 3HaueHHS (QYHKIII NPUHATEKHOCTI, THM BHILE
OIIIHIOETBCST  CTYIIHb MPUHAICKHOCTI €JIEMEHTa JIO0 BIJNOBIHOI HEYITKOI MHOXKUHHU.
HaliuacTiime BUKOPUCTOBYIOTBCS TPUKYTHA, Tpamemienoniona Ta [aycoBa  ¢yHKmil
MPUHATIC)KHOCTI.

Ha pucynky npezncraBieHa (QyHKIiS TPUHAIEKHOCTI HEYITKOI MHOXKHUHH ,,ONTHMAaIbHUNA
BIK IIPAIIOI0YOr0”’, OTpUMaHa Ha OCHOBI €KCIIEPTHUX OIIIHOK:
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3 pucyHKy BuAHO, mo BiK Big 20 10 35 OIIHIOETBCA EKCIepTamMu SK Oe3mepedHo
onTtuManbHuil, a Big 60 i cTapuie — sk Oe3mepeyHo HeonTUMaNbHUA. Y miana3zoHi Big 35 mgo 60
eKCIEepPTH BHSBIISIOTH HEBIIEBHEHICTh y CBOiM Kiacu@ikaiii, 1 CTPYKTypa L€l HEBIIEBHEHOCTI
came i mepeaaeThes rpadikoM QYHKIIT MTPUHATIEKHOCTI.

st onmucy HEUITKMX MHOXKHH BBOJUTHCS TOHATTS JIH2GICMUYHOI 3MIHHOL, STKa BKIIFOYAE
Ha3By (Hampukiaz, ,,CouianabHa Oe3neka perioHy”); 0a3oBy TepM-MHOXUHY 7 (ii eIeMEeHTH —
HA3BH HEYITKUX MHOXWH, Hanpukian, 7/ — ,besneunuii”, 72 — ,IlomipHo Oe3neunuii”, 73 —
,HeOe3neunnii”); yHiBepcasibHy MHOXWHY X (BKJIIOYa€ yCi pe3ysdbTaTd CIOCTEPEKEHb,
HaIpUKJIaJ, 3HaueHHs KoedimienTa 310unHHOCTI Big 500 no 1800); cunTtakcuune npasmio G, 3a
SKUM T€HEPYIOThCS TEPMHU MHOXKUHHU T (Hampukiazm, ,,besnednuii”’); ceMaHTUYHE MpaBuio P, ske
KO’)KHOMY 3HAYEHHIO JIIHIBICTHYHHMX 3MIHHOi CTAaBUTh y BIAMOBIAHICTH HEWITKY MiJIMHOXHHY
MHOKHUHH X.

Metoau Teopii HEUITKMX MHOXKHH JO3BOJISIFOTH HA OCHOBI HEUITKOTO JIOTITYHOTO BUCHOBKY
OTPUMYBATH YiTKi 3HAUEHHS BHUXIJHOI 3MIHHOI, fIKa 1 CIY>KUTh OCHOBOIO HJsi TPyIyBaHHS
perioHiB (HAPHKIIAJ, YiTKO BU3HAYAETHCS THUI COIIATBHOI O€3MeKH PEerioHiB /BUXigHA 3MiHHA/
Ha OCHOBI CYKYITHOCTI ITOKa3HHUKIB, IO BilOOpa)KaroTh PIBEHb MPOSBY PI3HUX COLIaJbHUX
Herapas3iiB /BXimHi 3MiHHI/). JIJIs 1IbOTO 3MIMCHIOIOTHCS TaKi MPOIEAYpPU: BBEICHHS HEUITKOCTI
(pazudikarist), HEUITKUI BUCHOBOK; KOMITO3UIIisl Ta MPUBECHHS 10 YITKOCTI (Ieda3uiikaris).

Metoau Teopii HEUITKUX MHOXHH MOXYTh BHKOPHUCTOBYBATUCS Y TIIOETHAHHI 3
HeiipomepexkeBumn (Fuzzy-neural networks).

3anumanna Ona camoKOHmMpPOJ0:
. SIki HOBITHI METOJIM TPOrHO3yBaHHS PETIOHAIBHOTO PO3BUTKY Bu 3Haere?
. SIk HeWpomepeKeBl METOIM 3aCTOCOBYIOTHCS JJIS I[JIEH NMPOTHO3YBAaHHS PEriOHAIBHOTO
PO3BUTKY?
VY yomy mossirae cyTHICTh KapT camoopranizariii Koxonena?
Po3kpuiiTe CyTHICTH Ta BIACTUBOCTI (ppaKTaiis.
5. o siBisie co6010 (yHKITisE MPUHATICKHOCTI 10 HEUITKIX MHOKHH?

N —

W



Tema 10: METOJAUKA ITPOI'HO3YBAHHA PECYPCIB PEI'TOHAJIBHOT'O
PO3BUTKY

1. IIporHo3yBaHHS NPHUPOJIHUX PECYPCIiB.

2. IIporuo3yBaHHs pecypciB Npaiti.

3. [Iporuo3yBanus ¢GiHAHCOBHX i TEXHOJOTIYHHUX PECYPCIB.
3anuTaHHs IS CAMOKOHTPOJIIO.

1. IIporno3yBaHHsi NPMPOIHUX pecypciB.

3anacu  MiHepanNbHO-CUPOGUHHUX PecypCié XapPaKTEPHU3YIOThCS TOPIBHSIHO 3HAYHOIO
cTalbutbHICTIO B 4aci. BinOyBaeThCs, TOJIOBHUM YHHOM, IOCTYIIOBE 3MEHIIEHHS 3araciB y
3B’s13Ky 13 ix BUA0OyTKOM. [IpnOyTKOBI 3MiHHM y 3amacax IOB’s3aHl 13 T€0JO0TO-TIONTYKOBOIO
TiSUTBHICTIO. ATl 3aBXau Tpeba 4iTKO MependadyuTd, 10 € OifbIl BUTIJHUM - BUTpPATH Ha
T'€0JIOTO-TIOIIYKOBY poOOTY, OCBOEHHS Ta EKCIUTyaTallil0 HOBUX POJIOBHIL, YK 3aKyIKa PECypciB
3 POZOBHUI IHIIMX pETioHIB. TYT BaXJHMBY pOJIb BiAIrpaioTh OOCSTH BIAKPUTHX 3amaciB, iX
SIKICTh, MOKJIUBOCTI pO3pOOKH, TPAHCIIOPTHA JOCTYIHICTh, BiJ/iaya BiJl iX BUKOPUCTAHHS TOIIIO.
BukopucranHs MiHEpaJbHO-CUPOBUHHUX PECYpPCIB BUKIIMKAE IUIMH P H0AATKOBUX MPOOIEM.
[lo-mepiie, OCBOEHHS HOBHX pOJOBHIN MOPOKYE HEOOXITHICTh TPOKJIATAHHS HOBHUX
TPAHCHOPTHUX MUIAXiB, OyIIBHUITBO IJIOTO PSAY CHOPYZ, IOB’S3aHUX 13 EKCILTyaTalli€ro
pOMOBHIN, a OUIBIIICTh CTApUX POJOBHUII IMOCTIHHO BHMArarTh PEKOHCTPYKIli BHUAOOYBHUX
HiATNPUEMCTB, 3alpoBa/UKEHHS HOBUX TexHousorid. [lo-mpyre, BUKOPUCTaHHS MiHEpaJlbHO-
CHUPOBHHHHUX PECYpCiB OB’ A3aHE 3 EKCIUTyaTalli€l0 3eMeIbHUX PECYpCiB 1 BUHUKAE MTpobdiema ix
PEeKyJIBTHBAIIT, 3aXHCTY BiJl HECTIPUATIUBHX MPUPOJTHUX MPOIIECIB.

MiHepalbHO-CUPOBUHHI pECYypCH € BHUYEPIHUMH, HEBIJIHOBHHUMH. 3a CTYIICHEM
JOCIIJKEHHS BUAUISAIOTh YOTHPH I'PYIH 3aI1aciB MiHEpaJIbHOI CUPOBUHM:

A — Ti 3amacu, 110 OBHICTIO BUBYEHI 1 HAHECEH1 Ha KapTy;

B — 1i 3amacu, 1o BUBYEHI, ajie HE HAHECEHI Ha KapTy;

C1 — 3anacwu, 1110 BUBYEHI B 3araIbHUX PUCaX;

C2 — npubnM3Hi 3amacy, 3HaXO/PKEHHS SIKUX Ha MEBH1M TePUTOPIi € TIIOTETUYHHUM.

[lepmri nBi rpynu pa3oM CTaHOBIATH JOCTOBIPHI 3amacu, TPeTd - MMOBIpHI, YeTBepTa -
MOYKJIBI 3aIacH.

BusHaueHHs  mpoenosnux — 3anacie  MIiHepanbHO-CUPOSUHHUX — pecypcié  TIOBUHHE
3IHCHIOBAaTUCh, SIK MIHIMYM, y JBOX BapiaHTaX - MIHIM@JbHOMY Ta MaKCHUMaJbHOMY. 3a
HepuIMM BapiaHTOM OOCSATM 3amaciB  KOKHOTO BHIY MiHEpaJbHO-CUPOBUHHHUX DPECypCiB
BU3HAYAIOTHCS HAa OCHOBI PETPOCIEKTHBHOTO aHANi3y 1 BHUSBJICHHSA TEHACHII, IO
EKCTPAIlOIIOEThCS HAa TIEPCTIEKTUBY. Y OUIBIIOCTI BHMAJAKIB 30€piraeTbcs JOCUTH CTiiiKa
TEHJIEHIIIs 10 MMOCTYIMOBOr0 3MEHIICHHs 3anaciB. JIuie npu BIAKPUTTI HOBUX POAOBUII 3allacH
30UIBIIYIOTECA. Y JpYyroMy BapiaHTi NPOTHO3HI 3HAYEHHS PO3PaXOBYIOTHCA 3 ypaxyBaHHIM
3MiH, 00YMOBJICHUX TEXHIYHUM IPOTPECOM Y BUI00YTKY, 30aradeHHi i Clio)XuBaHHI MiHEpPaJIbHOI
CHpOBUHHU. B 1isloMy 3arambHa TEHJIEHIS 3MIHHM 3alaciB BU3HAYAETHCS IUIIXOM IMOOYIOBU
TPEHI0OBOI MOJIEINI 1 MPEICTaBISIETbCA Y BUIJISIIL 3BUYAHOI anreOpaiunoi ¢GyHKUii Big yacy: y =
z(1).

[lpu npocrosysanni nompe6 ciin BpaxoBYBaTH, HIO MO KOKHOMY BHIY MiHEpaJbHOI
CHPOBHMHU BOHU CKJIQJAIOTHCA 3 TMOTPEO OKPEeMHUX CIOKHMBAYiB 1 BHU3HAYAIOTHCSA Y 1HIIHMX
rajgys3eBux nporHozax. OkpiM TOro, He KOXHHMH BUJ PECypCiB BUKOPHCTOBYETHCS MiICLHEBUMHU
rajgy3siMH TOCIIOJIapCTBa, B HUX MOXYTh MaTH MOTpeOU ramysi iHmuX perioHiB. Came s HUX
MOke OyTH BWTIJIHOIO EKCIUTyaTallisi pOJOBHIN TakuX BUAIB pecypciB. [Iporrosni oOcsru
BUKOPUCTAHHS KOYKHOTO BHJly MIHEPAJbHOI CUPOBHUHM KOKHUM CIOXKHBAuY€M PO3PaxOBYHOThCA
[UIIXOM TOOYIOBU BIAMOBITHUX KOPENSAIIHHO-PETPECUBHUX MOJENeH f(X), OCKUIBKH 3aJiekKaTh
BiJl IHIIMX IMOKA3HHUKIB — TEXHOJOTIYHUX 3MiH (X;), HassBHOro QiHaHCcyBaHHA (x;) 1 T.n. Tak,



HaIPUKJIIA, 13 3MIHOIO TEXHOJIOT1M BUPOOHMIITBA MOTPEOU B peCypcax MOXYTh K 3pOCTaTH, TakK
1 3MEHIIyBaTHCh. TOMY MPOTHO3YBAaHHS 3MiH Yy MOMNHUTI HAa MiHEPAJIbHO-CHPOBUHHI pecypcu
3aBKAM TICHO TIOB’S3aHE 1 3 TIPOTHO3YBAaHHSAM TEXHOJOTIYHUX 3MiH. YTOUYHIOIOTHCH,
KOPEryIOThCSl TIPOTHO3HI 3HAYEHHS OOCATIB BHKOPHCTAaHHS MiHEPAIbHOI CHPOBHHU IUIIXOM
noOyI0BM BUPOOHUYWX ONTHUMI3AIIMHUX MOJENEH, /€ BH3HAYAIOTHCS ONTUMAaJbHI 00CATH
notped y HUX.

VY3ro/pkeHHsT NPOTHO3HMX 3amaciB 1 MPOTHO3HUX MOTPed y MiHEpalbHO-CUPOBUHHUX
pecypcax 3IiMCHIOETHCS IUISIXOM MOOYIOBU BIAMOBIAHUX OaJaHCOBUX PIBHSIHb HAa KOXKHUH PIK
HPOTHO3HOTO TOPU30HTY:

Y=D+z(t) + I—fi(x) —fo(x) — ... — f(x) — E, ne

Y — IpOrHO3Hi 3amacy MeBHOTO BUIY MiHEpaIbHOI CHPOBHHY;

D — 3amacu 1aHOTO BUIY MiHEpaJIbHOI CHPOBHHH Ha OCTaHHIN PiK MEPioay peTpOCIIeKIIii;

Z(t) — IpUPICT 3amaciB BHACIIIOK I'€OJIOTO-MOITYKOBOI pOOOTH 3a MPOTHO3HHMA MEPIoj;

I — porHo3H1 00CATH 3aBE3€HHS JAHOTO BUIY MiHEPAIbHOI CUPOBUHU 3 1HIIMX PETiOHIB;

fi(t) — BUKOpUCTaHHS JAaHOTO BUIY MiHEpaJIbHOI CHUPOBHHHM B i-i raiy3i rocroaapcTsa 3a
IPOTHO3HHIA TIEPIOJT;

E — nporHo3Hi 00csiTv BUBE3EHHS TAaHOTO BUIY MiHEpaIbHOT CAPOBHHHM B 1HIII PET10OHHU.

Booui pecypcu — ue Boau Cymii, IO TPUAATHI AJsSi BUKOPUCTAHHS B TOCIOAAPCHKIN
TisUTbHOCTI JTFoAuHA. JI0 X CKJIaay BIAHOCSATH MOBEPXHEBI BOJM, MiA3E€MHI BOJH, JIbOJOBHKH Ta
BOJM BHYTPIIIHIX MOPIB. SKIIO ) po3MISIAaTH BOAHI PECYpCH PETIOHY, TO iX CKJIaI CIIiJ
KOHKPETH3YBaTH 32 JPKEepPENaMU BOJOMOCTauaHHsI Ha MOBEPXHEBI (PiUuKH, 03epa, BOJOCXOBUINA,
CTaBKH) Ta MiJ3¢MHi BOJH.

3a BIACTHBOCTAMH BOJHI PECYypCH BiHOCSATHCA [0 HEBUYEPIHHX, BiJHOBHHX. IX
crieniiika y Tomy, 10 BOHH 000B’I3KOBO TIOBEPTAIOTHCS MICIIsI BUKOPUCTAHHS 10 CBOIX JKEPE,
a TaKOXX MOXYTh OyTH BHUKOPUCTaHI HEOJHOPA30BO. 3a XapaKTepOM BHUKOPUCTAHHS BOJHI
pecypcu He € OJHOPITHMMH, a TOMY BOHHM AM(EPEeHLIIOITHCS Ha OBl BEIHKI TpynH -
rizpopecypcu, 1o HIyTh Ha BOJOBUKOpPUCTAaHHS (0€3 BHIYYCHHS BOAM 3 BOJHHX OO’ €KTiB), Ta
TiapopecypcH, o WIyTh Ha BOJAOCIIOKUBAHHS (3 BUIYYEHHSM 3 BOJHHUX 00’ €KTIB).

[Ipu npocnosysanns 3anacie 600HUX pecypcié CHiA BpaxoBYBaTH, IO BHACHIIOK iX
NPaKTUYHOT HEBUUYEPITHOCTI, 0OCATH 3amaciB MOKYTh 3MIHIOBATUCS JIUIIE 32 YMOBHU 3MiHU SIKOCTI
BOJM (TIOTIPIICHHS a00 TMONIMIIEHHS MPU3BOAATH BIAMOBITHO IO 3MEHIICHHS YU 301TbIICHHS
3amaciB), ab0 3MIHM TIAPOJOTIYHOTO PEXKUMY BOJHHX O00’€KTiB (pI4OK, CTaBKiB, O03€p,
BOJIOCXOBHII, MiA3€MHUX BOJ TOII0). ToMy MpOTHO3HI 3HA4YEeHHs 3aMaciB BOJHHUX PECYPCiB
PO3paxoBYIOTbCA LUIAXOM MOOYJ0BH KOPEISLIHHO-PETPeCUBHUX Mozene Buxy V = z(X)
3aJISKHO BiJl PO3BUTKY €KOJIOTO-reorpadiuHuX (X)), TIAPOIOTIYHUX (X2) Ta IHIIMX MPOIECIB, 11O
3BUYANHO OTPUMYIOTHCS 13 IPOTHO31B CYMDKHUX HayK. Ha oOcsiru 3amaciB mia3eMHUX BOJ TaKOXK
BIUTMBAIOTH 1 pe3yJIbTaTH I'€0JIOr0-MOIIYKOBOI pOOOTH.

[ono npocro3yeanus nompeb, TO HEOOXITHO MATH Ha yBasi, M0 Boja Oe3MOCepenHbO
BUKOPUCTOBYETHCS yCiMa Taly3siIMH TOCIIONApCTBA. TOMYy OKpEeMO pO3paxOBYIOTHCS MOTPEOH Y
BOJHUX pecypcax MO TaKMX Ipynax: Ha 3pOIIyBaHHSA, OOBOJHEHHS Ta CUIbCHKOTOCIOAApPChKE
BOJIONOCTAYaHHs; HA BUPOOHUYI MOTPeOH (32 BUKIIOUEHHSIM MOTPEO CLIbCHKOTOCIOAAPCHKOTO
BUPOOHHUIITBA); HA TOCHOAAPCHKO-MUTHI (KOMYHaJbHI) Ta 1HII MOTpeOu. 30UTbIICHHS MOTped
3BHYAIIHO TIOB’S3aHE 13 BBEACHHSM HOBUX BOJOMICTKHX TIOTYXXHOCTEH HAa IPOMHUCIOBUX
MIIIPUEMCTBAX, a00 13 OCBOEHHSIM HOBHUX 3€MENBHHUX YTi/b, MO C1abo 3abe3reueHi BOAOI0, B
cibebkoMy rocrnogapctsi. [Ipu HasiBHOCTI 1eiluTy BOAHUX PECypCiB BOHU AOJAATKOBO MOXKYTh
OTPUMYBATHCS 13 CYCIIHIX PErioHiB, 110 MaOTh iX HAIIUIIOK. YacoM HecTauya BOAM MOB’s3aHa 13
HE3JIaTHICTIO BOI03a0ipHUX CHIOPY[ 3a0e31edyBaTH MOTPeOH B BOJII, HE 3BAYKAIOYM HA il HAsBHI,
1HOA1 HAIJIMIIKOBI 3amacd. 3MEHIIEHHS TMOTpeOW y BOJI NpH CTAOUILHOMY E€KOHOMIYHOMY
3pOCTaHHI € HACIiTKOM OCBOEHHS HOBUX PECypco30epiratoumx TEXHOJIOT 1.



Otmxe, TPOrHO3HI OOCSATHM BUKOPUCTAHHS BOJHUX PECYPCIB PO3PaXxOBYIOThCSA 3a
CTaHJaPTHUMH TEXHOJOTIYHUMH HOPMAaTHBaMH BOJOBHUKOPUCTAHHS Ha BUPOOHHIITBO OJUHUII
MOPOAYKIIil, TOCTYT, HA OJUHUINIO TUIOIII CLICHKOTOCIIOAAPCHKUX YTib UM HA OJHOTO KUTEISA 1 €
NOXIZIHUMHU BiJl TPOTHO3HHMX 3HAY€Hb OOCATIB BHPOOHMIITBA TOBApiB 1 TOCIYT, CTPYKTYypH
MOCIBHUX TUIONI, YUCEIBHOCTI HAaceleHHsA. Tak, MpOrHO3HI OOCATH BUKOPUCTAHHS BOAM Ha
BUPOOHUYI MOTpedH BH3HA4alOThes 3a popmymnorw: U, = 2 Y;*N,;, ae Y; — nporHo3Hi o6csru
BUPOOHUITBA MPOAYKLIi i-I0 Tamy33i0 rocrnogapcTBa; N; — TEXHOJOTIYHHA HOPMAaTUB
BUKOPHCTAHHS BOJAM HAa BUPOOHUIITBO OJUHUII IPOAYKIIIT i-1 ramysi.

AHAJIOTIYHO  PO3pPaxOBYIOTHCA  TMPOTHO3HI  OOCSATH  BUKOPUCTAHHS  BOAM  HA
cinbebkorocnonapebki norpedu: U, = X S;*k;, ne S; — mporHo3Ha MoCiBHA IUIOIIA 1-TO BUAY
CUIBCHKOTOCTIONAPCHKUX KYJBTYp, IIO BUMArae 3poLICHHS; k; — KOe(]ilieHT BUTpAT BOAM HA
BUPOIYBaHHS OJHOTO TEKTapy i-T0 BUIY CUTBCHKOTOCIIOAAPCHKHUX KYJIBTYD.

[IporHo3Hi 00CSTH BUTpAT BOJAW I MOTPeO HACEICHHS PO3PAaXOBYIOTHCA K JTOOYTOK
IyIIOBOI HOPMH CIIOKHBaHHS BoaU (V) HAa IPOTHO3HY 4HcenbHICTh HaceneHHus (P): Uy, = P,,*N,,
+ P.*N,. SIx BumHO 3 HaBeneHoi Gpopmymnu, morpedbu michkoro (P,) i ciibebkoro (P.) HacelneHHS
PO3PaxXOBYIOTHCSI OKPEMO, OCKUIBKM BIJIOBIJIHI HOPMATHBH BOJOCIIOXHBAHHS Ha IyIIy
HACeJIeHHs € BIAMIHHMMHM JUIsl LMX JOBOX Tpyn. Jlyis MICBKOTO HacelleHHS BOHHM € BUIIHMMU,
OCKITbKYU MPO>KUBAHHS JIOJUHH Y KBAPTUPI MICHKOTO TUIY BUMAarae OibIINX BUTPAT BOJU.

[Tpu oMy ci1i1 BpaxoBYyBaTH, 110 YaCTHHA 3aIaciB BOJM MOXKeE MapajeabHo ab0 MOETarHo
BUKOPHCTOBYBATHUCS PI3HUMHU CIIO)KMBAYaMH, SK TICIS MOMEPEAHBOI OYMCTKH, Tak 1 Oe3 Hei.
BianpanpoBana Bosa B psiZii BUPOOHMUMX TPOIIECIB MOKE OyTH /1ajli BAKOPUCTAaHA B MpoOIlecax,
10 BUMararoTh MEHIN sKicHO1 Boau. Hampukiaza, mpoMucioBi Ta MOOYTOBi CTI4HI BOAU MicCIs
BIIMIOBIJTHOT OYMCTKHU BUKOPUCTOBYIOTh Y CUTBCHKOMY TOCIIOAPCTBI ISl 3pOLICHHS.

Y3ropkeHHs POTHO3HUX 3aI1aciB 1 MPOTHO3HUX MOTPEd y BOJHHUX pecypcax 3MIHCHIOETHCS
NUIIXOM TOOYIOBHM OalaHCOBMX pIBHAHbP Ha TMPOTHO3HMM pIK IUIAXOM BCTAHOBJICHHS
CIIBBITHOIIEHHS MK HaJXO/KEHHSM, BUTpATaMU Ta aKyMYJISII€I0 BOAU AJSl TIEBHOTO PETIOHY.
Bbananc BonHux pecypciB y opmanizoBaHOMY BUTJISAI MOKHA MPEICTABUTH TaKOIO HEPIBHICTIO!

Vns+ Vm)+ T+IZU2+ Usn + an +M+E:I[e

V16 — IPOTHO3HI 3a1acy NOBEPXHEBUX BOJ;

V20 — IPOTHO3HI 3amacH MiJI3eMHUX BOJI;

T — mporHo3Hi 06¢csaru 000pOTHHUX BOJ (Y T.4. OUUIIICHI BON);

I — ipoTHO3H1 00CATH HAJXOKEHHS BOJIU 3 1HIIUX PETiOHIB;

U.. — mnporHo3Hi oO0CATM BUKOPUCTAHHS BOAM Ha 3pOIIyBaHHS, OOBOAHEHHS Ta
CLIBCHKOTOCIIOIAPChKE BUKOPHCTAHHS,
Usy — TpOrHO3HI OOCSATM BUKOPUCTAHHS BOJAM HA BHPOOHHMYI TOTpeOH (KpiMm

CLIbCHKOTOCTIOAPChKHX);

Uyn — IPOTHO3HI 00CATH BUKOPUCTAHHS BOAM HA KOMYHAJIbHI Ta 1HIII MOTPeOH;

M — BTpatu Boau (y T.4. i yepe3 3a0pyIHEHHS);

E — nporHo3Hi 06cAry MocTayaHHs BOJIM JI0 1HIINX PETioHiB.

3HaK HEPIBHOCTI y TAKOMY OaylaHCi O3HAYae, [0 3aracyk BOJIY MOBUHHI OyTH HE MCHIIIUMH,
HDK 0OCSITH iX BUKOPUCTaHHS. Bci BemmunHM B Takii 0agaHCOBiH HEPIBHOCTI pO3PAXOBYIOTHCS Y
HATypaJbHOMY BUPa3i.

3emenwvui pecypcu — 1ie 3eMJi, 1[0 BUKOPUCTOBYIOTHCS UM MOXKYTh BHUKOPHUCTOBYBATHUCS
JUISE TOCMIOJIApChKUX TOTped. 3MiHA 3araiabHOi IUIOMII 3€MENb PETIOHY € MOXKIIUBOIO JIHIIE Y
3B’A3KY 31 3MiHOIO HOTO aJMiHICTPATHBHUX MEX. 3alacH X 3eMEJIbHUX PeCypCiB BU3HAYAIOTHCS
nepeaycim gepe3 ix sikicth. KoxHUI THT 3eMelTb MOke OyTH HalONTHMAJBHIIIE BUKOPUCTAHUN
JIUIIIE B TIEBHUX BUAX FOCTIOIAPCHKOI TiSTTLHOCTI.

IIpocno3ui 3anacu 3emenvbHux pecypcié BU3HAYAIOTHCS HA OCHOBI HAsSBHOTO 3€MEIBHHOTO
KaJacTpy 3 ypaxyBaHHSM HETATUBHOTO YH IMO3WTHBHOTO BIUIMBY T'OCIOAAPCHKOI MISTIBHOCTI,
PO3BHUTKY NPHUPOTHUX IpolieciB. HeraTuBHUI BIUIMB BUSIBISETHCS Yepe3 3a0pyIHEHHS 3€Mellb,



3MEHIICHHS iX pOJIOYOCTI, 3a0O0JIOYEHHS, 3aCOJIEHHS IPYHTIB, MOTIPHICHHS iX (I3UIHHX
BJIACTMBOCTEH BHACTIJOK MaBOJKIB, yparaHiB Ta IHIIMX CTUXIHHUX JuX. TUM camum 3amacu
3eMeJbHUX PECypCiB 3MEHIIYIOThCS. OCKUIBKHM 3e€MIIl € YaCTKOBO BiJTHOBHHUM PECYypCOM, TO Ha
30UIBIICHHS iX 3amaciB TepeayciM BIUIMBAE€ NMPUPOAOOXOPOHHA [iSUTBHICT — PEKYJIHTHBAIIIS
3eMellb, iX OCYIICHHsI, OOBOJIHEHHSI TOIIO. TaKuM YMHOM, MPOTHO3 3araciB 3eMEJIbHUX PeCcypciB
noJsirae 'y mepeAadadeHHl MEpexoy KOXKHOI KOHKPETHOI AUISHKH 3eMil 3 OfHi€l KaTeropii B
iHmy. OKpeMO MpPOTHO3YIOThCA IUIOIII 3€Mejb, HENPUAATHUX Ui BUKOPUCTAHHA, Ta
MOYJIMBOCTI iX 3aJTy4€HHsI IO TOCTIOAapChKOTO 00Iry.

IIpocnosui nompebu y 3eMeIbHUX pecypcax po3paxOBYIOTHCS OKPEMO MO KOXHOMY BUIY
3eMJIEBUKOPUCTaHHA — TMOTPeOM y 3eMIIIX CUIbCHKOTOCIOJAPChKOT0, MPOMHUCIOBOTO
MPU3HAYCHHS, CENBOMIIHUX 3eMIISIX, 3eMJISIX T JlicaMu Ta JicOHAca/pKeHHsMU. B ckmani
CLITBCHKOTOCTIONAPCHKUX 3€MEIb MTPOTHO3YIOTHCS OKPEMO TUIOIII PijlTi, HACOBUII, CaiB, TOPOIiB
1 T. iH. OKpeMO TPOTHO3YIOTHCS IUIONI 3€Mejb, 10 BUKOPUCTOBYIOTHCS TIiJ] BUPOOHHUYY Ta
colianeHy 1HPPACTPYKTYPY, KamiTaabHe OyAiBHUIITBO.

B mporuosi nepen6ayaeTbcsi 3MiHA MPOMOPIIN MK LUMH BUAAMHU 3€MJIEBUKOPHCTAHHS
3aJIeXKHO BiJ] MMEPeXoay 3eMelb i3 oAHiel kareropii no iHmoi. Tak, HapUKIaI, TIJISHKA 3€Meb,
10 BUKOPUCTOBYBAIKCS y JOOYBHIM MPOMHUCIOBOCTI MOXYTh OyTH TepeaHi i OyAiBHUIITBO
HOBUX BHUPOOHUYHMX TMOTYXXHOCTEH, CLIbCHKOTOCTIOAAPCHKI 3eMIIl 3alyyeHl MiJ >KUTIOBE
OyIIBHUIITBO, JIESKI TUISTHKA MOXYTh OyTH BKJIFOUEHI 1 IO TPUPOIOOXOPOHHOTO (OH]TY TOIIO.

[TporHO3Ha CTPYKTYpa BUKOPUCTAHHS 3€MEIBHUX PECYPCiB BUZHAYAETHCS, SIK MIHIMYM, IO
nBOX BapianTax. [lepmmii mependavyae BUABICHHS TEHACHIIIN y 3MiHI aOCOIFOTHUX Ta BITHOCHUX
3HAYeHb IO MO KOXXHOMY BUAY 3€MJICBUKOPUCTAHHS IIISXOM MOOYIOBU JIEKOMIO3UIINHUX 1
TPEHIOBUX MoJeNed Ta iX y3ro/pkeHHs B uiiomy. Jlpyruil BapianT mepenbaudae BHSBICHHS
NUISXIB ONTHUMI3AIli] 3¢MJIICBUKOPUCTAHHS HA TIEPCIIEKTHBY Yepe3 MOOYA0BY KapT TPCHIOBUX Ta
3QJIIITKOBUX TTOBEPXOHB MPOCTOPOBOI perpecii, 0 Aar0Th MOXKIUBICTh BUSIBUTH TEPUTOPIaIbHI
HEBIJMOBITHOCTI SIKOCTi 3eMellb CIIOCO0Y iX BUKOPUCTAHHS.

JlnHaMika BHUKOPHUCTAHHS JIiCOBUX pecypcié TIOB’s3aHa 3 1X BIJHOBHUM xapakTepom. Tak,
3amacu JICOBUX pecypciB 301MbIIYIOTHCA IIJISXOM 3A1MCHEHHS HOBHUX JIICOHACaKEeHb, a iX
3MEHIICHHS HaNpsMy 3aJIeKUTh Bl TOCHOJApChKUX MOTped. BonHouac Ha 3MEHIIEHHS 3amaciB
HETaTHBHO BIUTMBAIOTH 1 €KOJIOTIUHI KaTakIi3MH, 30KpeMa, paiiamiiHe Ta XiMiuHe 3a0pyJHEHHS
JIiCiB, BHACIIIJIOK YOTO OCTaHHI THMYAaCcOBO BUBOJIATHCS 13 TOCIIOAAPCHKOTO 00Iry.

st po3paxyHKy 3anacié TiCOBUX PECYPCIB HA NPOSHO3HUL piK BiJl 3HAUEHHS iX 3amaciB 3a
0a30BuUil piK BiJHIMAIOTHCS MPOTHO3HI IO BUPYOOK Ta JOAAIOTHCS MPOTHO3HI IUIONII MOCAT0K
JiCiB 3 ypaxyBaHHSM IIBHAKOCTI iX NPUPOAHOTO BiATBOpeHHS. [Ipw mbomy Taki po3paxyHKH
3MIACHIOIOTBCS K B IIJIOMY IO BCIX KaTEropisx JIICOBUX PECypcCiB, Taki 1 3 PO3MOALIOM 3a
HOPOJIHO-BIKOBUM cKs1afioM. OKpeMO BH3HAYalOTHCS MPOTHO3HI IUIOIII JICIB peKpealiiHoro Ta
IPUPOAOOXOPOHHOTO Mpu3HaUeHHs. [IporHo3H1 3HaYeHHS HOBHUX JIICOHACAKEHb BU3HAYAIOTHCS
1o JBOX BapiaHTax. llepmmii po3paxoBY€ThCS MUIXOM EKCTPAMOJAIIl ICHYIOYOi TEHAEHIIT Y
JAHOMY BHJII TOCIOAAPCHKOI MisTbHOCTI. [[pyruii BapiaHT BH3HAYAETHCS HOPMATHBHUM
CIocoOOM TaKUM YHMHOM, II00 KOE(II[iEHT BiITBOPEHHS JICOBUX pecypciB OyB OinblIuM 3a
OJIMHMIII0, TOOTO IUIOIII MOCAZOK MEPEeBUIUIYBaJIM IUIONI BHPYOOK JIiCy 3 YypaxyBaHHAM
TEXHOJIOTITYHHX 3MiH, MTEPEIyCiM MOKIMBOTO 30UIBIICHHS TOCTIOAPCHKUX MOTPEd y MepeBuHi. Y
BUITAJIKy TIepeOUIbIIEHHS TOTPe0 HaJl MOYKIMBOCTSIMH JIICOBITHOBJICHHS TIPOTHO3YIOTHCS 00CATH
IMIIOPTY JIEPEBUHM 3 1HILIUX PETiOHIB.

IIpocnosni nompebu y JNiCOBHX pecypcax BH3HAYAIOTHCS SK CyMa MPOTHO3HUX NOTped y
JIepeBUHI KOXKHOT rafy3i roCroapcTBa PETioHy, B OCHOBI pO3paxyHKY SKHX JIEKaTh CTaHAAPTHI
TEXHOJIOT1YHI HOPMAaTHUBU BUTpPAT CUPOBHMHU HA BUPOOHHUIITBO OJWHUIIN Tpoaykmii. /lomatkoBo
HPOTHO3YIOTHCS MAKCUMAJIbHO MOXIIMBI OOCSTH €KCIOPTY I€PEBUHHU.

TakuM YUHOM, MPOTHO3HI OOCATH BUKOPHUCTaHHS JIICOBUX PECYPCIB IMOBUHHI BiJIOBIIATH
oOcsiraM ToTpeO B HUX, alie HE MEPEeBUIIYIOYHN HAsBHI 3amacu Mo KOXKHiN kateropii JiciB. Take



CIIBBIJHOIICHHS Y3TO/KYEThCS IUIIXOM TMMOOYIOBH OamaHCy JICOBHUX pecypciB, IO
dbopManizyeTbes y BUTIISAII TaKO1 HEPIBHOCTI:

JI3 + H*kpp + 1> JIB,, + JIB, + JIB,, + E, ne

JI3 — HasiBHI 3amacH JTICOBUX pecypciB Ha 0a30BH PiK;

H — 06¢csiru micoHacaKeHb 3a IPOTHO3HUHN TIEPIOoT;

ks — Koe(illieHT IPUPOTHOTO BIATBOPEHHS JTICOBUX PECYPCIB;

1 — IpOrHO3H1 00CSTH IMIIOPTHOT JIepEBUHH;

JIB,, — IPOTHO3H1 00CSTY CIOKUBAHHS IEPEBUHHU B raly3sSX IPOMUCIOBOCTI;

JIB, — IpOrHO3H1 00CATH BUKOPUCTAHHS JICIB y peKpealiiHuX LisX;

JIB,, — TpPOTHO3HI 3amacu JiciB, IO MepeOyBaloTh Yy CKIall MPUPOJOOXOPOHHUX
TEPUTOPIi;

E — niporHo3Hi 00csru eKCopTy JACPEBUHH.

2. IIporuo3yBaHHs pecypciB npaii.

Pecypcu npayi € BaxxnuBuM (HakTOpOM PO3BUTKY T'OCIIOIAPCTBA PETIOHY, 3 OHOTO OOKY, 1
MEPEeyMOBOIO COIIAJIbHOT CTa0IIBPHOCTI B HBOMY — 3 IHINOTO. BigMOBIAHO 10 XapakTepy
3a0€3Me4YeHOCTI PErioHy BIACHUMH TPYJAOBHUMH peCypcaMu BUKOPHUCTOBYIOTHCS Pi3HI MiAXO0IU 10
(dopMyBaHHS CTpaTerii peryJloBaHHs perioHaJbHUX PHUHKIB mpami. Ockiibku B YKpaiHi Ha
CHOT'OJIHI BCI PETIOHHU € MPAICHAUIUIIIKOBUMH, TO BaXJIMBOIO CKJIAJI0BOIO 3arajlbHOTO MPOTHO3Y
BUKOPHUCTAHHS TPYAOBUX PECYPCIB € OOTpYHTYBaHHS IIISAXIB PO3B’A3aHHS MPOoOIeMu 0e3p00iTTs
Ipane3gaTHOrO HaCeICHHs.

IIpoeno3u 3anacié TPyIOBUX PECYpPCIB IPYHTYIOThCSI Ha pe3yjibTaTax IAEMONPOCTOPOBHX
IPOTHO3IB 1010 3arajbHOI YHCEIBHOCTI Ta CTaTeBO-BIKOBOi CTPYKTYPH HAcCEJIEHHS Ha
NepCreKTHBy. B OCHOBI TakuX TPOTHO3IB JIeXKaTh SK YHIBEpCaIbHI CTaTUCTUYHI METOAU
MPOTHO3YBaHHs (MOOYJAOBH TPEHIOBUX Ta JCKOMIO3WIIMHUX MOJENEH), Tak 1 cruerudivHi
nemorpadiuHi (HampuKiIaA, METOA NEPEeCTaHOBKU BIKiB), 3MICT SKHUX OyJe pO3IISHYTO Y
BiIMOBITHOMY po37iti. OKpeMO MPOTHO3YIOTHCS 3allach TPYAOBUX PECypCiB y Mpale3IaTHOMY,
JIOTIpale3JaTHOMY Ta Micismpare3gatHoMy Bili. [IporHo3Ha 4MCenbHICTh TPYIOBUX PECypCiB
Mpare3/laTHOTO BIKY BH3HAYAE€ThCS K PI3HUIS TMPOTHO3HOI YHMCEIBHOCTI  HACeJICHHS
Ipane3aTHOro BiKy Ta MPOTHO3HOT YMCENbHOCTI HENpale3aTHOIo HaceleHHs Mpare31aTHOro
BiKy (3 ypaxyBaHHSM JMHAMIKM HEMpale3laTHOCTI M0 KOXHIA 3 mnpuumH). lIporHosna
YHCEIbHICTh HACEJICHHS JOTIPAIE3IaTHOTO Ta MICIIANPAIe31aTHOTO BiKy BU3HAYAETHCS HA OCHOBI
MPOTHO3IB 3arajbHOI YWCEIBHOCTI HACENEHHs BIAMOBITHUX BIKOBUX TPYI 3 ypaxyBaHHSIM
CTaHJAPTHUX AJIs1 KO)KHOTO PETi10OHY KOe(illi€HTIB iX 3aiHATOCTI.

SIKiCHI XapaKTepUCTUKU TPYJOBUX PECYpPCIB Ha MEPCIEKTUBY MPOTHO3YIOTHCS MO KOXKHIN
KaTeropii piBHSA OCBITM Ta KBamiikamii 3 ypaxyBaHHSIM 3MiH y BiKOBii cTpykrypi. Tak, Bin
HasBHOI Ha 0a30BH PIK KIJIBKOCTI TPYJIOBUX PeCcypciB meBHOI kBasi(ikallii (OCBITHBOTO PiBHS)
BITHIMAETHCSI YMCENBHICTh OCi0 JaHOi KBamigikarii, M0 3a BIKOBUMH XapaKTePUCTHKaMH Ha
NPOTHO3HMNA pIK “BUiAE” 31 CKJIaAy TPYIOBHX PECYpPCiB, Ta JOJA€THCS KUIBKICTH OCi0, IO 3a
NPOTHO3HHIA TIEPioJ OTPUMAIOTh TaKy KBamiikamiro (iX YMCENbHICTh OepeTbesi 13 MPOTrHO3iB
OCBITHBOTO OOCITyTrOBYBaHHS HACEJICHHS).

IlpocHo3ui 3HaUYeHHS nompeb y pecypcax TMpaii OTPUMYIOTHCS Ha OCHOBI TNPOTHO3IB
PO3BUTKY KOXHOI Tramy3i rocmojapctBa perioHy. Crno4arky HOPMaTHBHMMH METOJaMH
BU3HAYAIOTHCS MOTPEOM y poOouUiil cuili MO KOXKHIK Taiy3i rocrmogapcTBa (3 BUKOPHUCTaHHSIM
CTaHJAPTHUX TEXHOJIOTTYHMX HOPMATUBIB BUTPAT Ipalli Ha BUPOOHHUIITBO OJUHHMII POIYKIIi), a
MOTIM 32 JOTIOMOTOI0 METOMIB JIHIMHOTO MpOTrpamMyBaHHS ONTHUMI3YEThCS MIDKrany3eBUi
po3moxin motped y TPYNOBHX pecypcax. BaxkimBuM € BpaxyBaHHS MOIJIMBOCTI 3MiHH
NPaleeEMHOCTI KO)KHOTO BHTy BUPOOHHMIITBA Y 3B’SI3KY 3 TEXHOJIOTTYHUM IPOTPECOM.

Jlis BUsABIEHHA MalHOyTHbOIO CTaHY BHUKOPUCTAHHS TPYAOBUX pPECYpCIB PETIOHY Ha
IPOTHO3HUH PIK PO3pPaxOBYEThCS MOKA3HMK HAaBAaHTAXXEHHsA Ha oJHE pobode micue (oTpuMaHa
EKCTPANOJIAIMHAM [UIIXOM YHCEIbHICTh TPYAOBUX PECYPCIB PEriOHY AITMTHCA HA MPOTHO3HY



KUIBKICTh poOoumMx wMiciib). Ha OCHOBI Takoro mOKa3HWKA MJIS MpaleHaJIMIIKOBUX 1
npaneaediUTHUX  PEerioHiB  OOIPYHTOBYIOTbCA  LUISIXM  JUPEKTHBHOIO  BIUIMBY  Ha
palioHai3anilo BHKOPHCTAHHS pecCypciB Tpami — MOXJIMBOCTI NEpEHiArOTOBKH KajpiB,
CTBOPEHHS HOBHX POOOYMX MICIb YM 3a0XOUYCHHS TPYAOBHX MIrpaiiii 0 perioHy ToOImIO.
OkpeMo, BUXOISYM 13 TPOTHO3HOI €MHOCTI BIAMOBIAHMX OCBITHIX 3aKJIaJiB COIIAJIbHOI
iHQpaCTPyKTypH pETioHY, pO3paxOBYETHCS NMPOTHO3HA YHCENBHICTH TPYJOBUX PECypCiB, IO
nepeOyBaTUMYTh Ha HaBYaHHI. Y pa3i MEpPEeBHILEHHS MPOTHO3HMX 3aIaciB TPYJOBUX PECypcCiB
HaJI TOCTIOIAPCHKUMU MTOTPEOaMU B HUX MPOTHO3YETHCS YHCEIBbHICTh 0€3p00ITHUX B PETioHi (5K
PI3HHUI MK IIUMHU TOKa3HUKaMH). EKCTpamonsiiiHUMB METOJaMU Ta METOJaMU €KCIIEPTHUX
OILIIHOK OOTPYHTOBY€ETHCS MEPCIEKTUBHA YHUCEIbHICTh TPYIOBUX MITPAHTIB 32 MEXi PETiOHY.

3 MeTol OomnTHMI3alii MPOIECiB BHUKOPHCTAHHS TPYIOBHX PECYpCiB Ha MEPCIEKTUBY
PO3paxoBYIOThCs OallaHCH TPYIOBHUX PECYpCiB, IO B 3arajlbHOMY BHIJIAII SIBJISIOTH COOOIO
PIBHSIHHS, Yy JIIBI YacTHHI SIKOTO BiIOOpa)Ka€ThCsA TpalepecypCHUM TOTEHIAN, y TpaBid —
CTPYKTypa HOro BUKOPUCTAHHS:

2TP; +1=2By+H+E +bP, e

TP; — mpOTHO3HA YHUCENBHICTh KOHTUHTEHTY TPYIOBHX pecypciB i-i BiKOBOI rpymd j-i
KBamidikarii;

1 — porHO3HA YHUCEIBHICTh TPYIOBUX MITPAHTIB 3 1HILIUX PETiOHIB;

B — mporHo3Ha 4ncenbHICTh 3aiHATHX B K- Tay3i TOCmoiapcTBa periony;

H — mporHo3Ha YuCenbHICTh TPYAOBUX PECYPCIB, IO HABYATUMETHCS;

E — mnporHo3Ha 4YHCENBHICTh TPYAOBHX MITPAHTIB, IO MPAIIOBATUMYTh 33 MEXaMHu
periony;

5P — IporHo3Ha 4ucenbHICTh 6e3p00iTHUX.

3. IIporno3yBaHHs (iHAHCOBUX i TEXHOJIOTIYHHUX pecypciB.

[Topsn i3 TpUPOAHMMH pecypcaMH Ta pecypcaMH Tpami BayIJIMBE 3HAUCHHS JUIA
COI1iaTbHO-EKOHOMIYHOTO PO3BHTKY perioHy MaioTh i ghimancoei pecypcu. Ix hopmyBanHs
BiZIOYBAETHCS 10 IBOX OCHOBHHX HUIAXaX — 3 JIOXOJHOI YaCTHHH MICIIEBOTO OIO/DKETY Ta 4depes
3a;ydeHHs1 1HBeCTHINIA. OCKUIbKM TOTpeOu y (iHAHCOBUX pecypcax MPaKTUYHO 3aBXKIU
NEepPeBUUIYIOTh iX HasABHY KUIBKICT, TOMY BOHM 3aBXIH 3alMIIAIOTHCI YaCTKOBO
HE3a/10BOJICHUMHU.

Ilpoenosui 3anacu (HIHAHCOBUX PECYpPCIB PETIOHAIBHOTO PO3BUTKY BH3HAYAIOTHCS HA
OCHOBI Tiepef0aueHb y 3MiHI PIBHS €KOHOMIYHOTO PO3BHUTKY, AMHAMIKH OCHOBHHMX Trajy3ei
rOCIIO/IapCTBA PETIOHY, OCKUIBKM JIOXOJHA YacTHHA MiCHEBOrO OIOKETy CKIANAEThCS 3
BiJJpaxyBaHb BiJ] NpUOYTKIB MiAMPUEMCTB, IJIATH 32 IPUPOAHI PECypCH, MPHUOYTKOBOTO MOJATKY
3 HACEJICHHS TOIO, a OOCSTH 1HBECTHUIIIM HANPsAMY TOB’sI3aHi1 13 iIHBECTUILIHHOIO MPUBAOIMBICTIO
TEPUTOPIi.

[TporHo3Hi 0OCSTH JAOXOTHOI YaCTHHU MICIIEBOTO OIO/KETY PO3PaxOBYIOThCSA IO I SITH
OCHOBHHMX OJokax. Ilepmnii 610K - MPoruo3 o0csATiB GiHAHCOBUX HAJAXOPKEHB BiJl BAPOOHUIITBA
Ta peamizamii npoaykiii. JlepkaBHIMH 3aKOHAMH BCTAHOBIJIEHO HOPMATHBHI YaCTKH TOAATKIB HA
JIOJIaHy BapTICTh, AaKIW3HUX 300piB, MOJATKIB HAa MNPUOYTOK MMIANPUEMCTB pPi3HUX (HOpM
BJIACHOCTI, IO MIyTh A0 MicueBoro OrokeTy. ToMmy 1 3HaUYEHHS PO3PAaXOBYIOTHCS HAa OCHOBI
NPOTHO3HHUX 3HAYeHb OOCATIB BUPOOHMLTBA Ta peaiizalii BIAMOBIAHOI MPOAYKLIi B PErioHi.
Hpyruit 610K — Mporuo3 (hiHaHCOBUX HAIXO/KEHb BiJ HACEIEHHS — MPUOYTKOBOTO TMOJATKY 3
TPOMaJIIH, TOAATKy 3 BJIACHUKIB TPAaHCIOPTHUX 3aco0iB, MojaTKy Ha mpomucen. [IpuOyTku
TPOMAJISIH CIIPOTHO3YBaTH JOCHTH HEBAXXKO, OCKUIBKH II€ POOHMTHCS HAa OCHOBI IPOTHO3IB
KIJIBKOCTI 3alHATHUX Ta CepeHbOPIYHOT 3apo0iTHOI riatu. s 1poro OyayloThCs K TPEHIOBI,
TaKk 1 KOpeJsiifHO-perpecuBHi Mognem. Tperiii 010k — nporHo3 o0csriB (iHAHCOBUX
HAJXO/DKCHb 32 BUKOPUCTAHHS MiciieBUX pecypciB. OCKITbKM 32 BUKOPHCTAHHS
HiANPUEMCTBAMH, OpraHi3alisiMH Ta yCTaHOBaMHU BIAMOBIAHO A0 KOXHOI 3 (OpM BIACHOCTI
MICIIEBHX PECypCiB JIepKaBOI0 BCTAHOBJIEHI IUIATHI, 1110 MOBHICTIO 3apaXx0OBYIOThCS IO MICIIEBOT'O



OroKeTy, TO iX OOCSIM BU3HAYAIOTHCS IIJISIXOM MHOMKEHHsS CTaHJAApTHUX HOPMAaTHBIB Ha
IPOTHO3HI 00CATH BUKOPUCTaHHS PECYPCIB MO X OCHOBHMX IpyHax - 3€MeNbHHUX (BKJIIOYAIOYU
JIiCOBi), BOJHHMX, MiHEpAIbHO-CUPOBUHHUX, TPYA0BUX. UeTBepTUil GJIOK — MPOTHO3 MiCLEBUX
nojatkiB Ta 300piB (mTpadis, JepKMHUTA TOMIO), MIO0 TAKOX MOBHICTIO HIyTh J0 MICIEBOTO
oromxety. I, Hapemri, m’atuii OJOK — MpPOrHo3 (iHAHCOBMX HAIXOKEHb BiJI NMPUBATH3AI]
maiiHa. Lli 3HadeHHs O0a3ylOTbCS Ha JaHUX BIANOBIJHOI NPOTrpaMu, IO 3aTBEPKYETHCA
OpraHamu JIep>KaBHOI By, 1 3BUYAHO OEpyThCS 3 EKOHOMIYHHUX MPOTHO3IB.

Oxpemy ckiamoBy (iHAaHCOBHX  peCypCiB  PETiOHYy  CTAaHOBJATH  PI3HOMAaHITHI
no3abroKeTHI (POoHIU, 00CITH SKUX Ha CHOTOAHI CIIPOTHO3YBaTH JOBOJII MpodieMatndHo. Tyt
NPURHATHI JMILIE eKCIIEPTHI METOAU NPOTHO3YBaHHS.

[TporHo3Hi po3paxyHKH OOCSTIB 3ady4deHHs IHBECTHIIi B €KOHOMIKY PErioHy TaKOX €
JIOBOJII  CyO’€KTUBHHUMH, OCKUIBKM OIIIHKH €KCIIepTa, IO TPOTHO3YE IHBECTHLIHHY
MPUBAOIMBICTE TOTO YH 1HIIOTO PEriOHY, Ta CaMOTO 1HBECTOpa MOXYTh MaTH Pi3HI KpHTEpii,
pi3Hi LiIbOBI OpieHTHpU. OCHOBHMMM METOJAaMHU INPOTHO3YBAaHHsS 3alyYeHHsS 1HBECTHLIN €
METOAM IHAMBIIyallbHOI Ta KOJEKTHBHOI ekcreptusu, nepeayciMm CBOT-ananizy. OcranHiid,
30KpeMa, I03BOJIsS€, OaJbHO OLIHWBIIM CHJIBHI 1 Ca0Ki CTOPOHH, MOXJIMBOCTI 1 3arposu
PO3BHUTKY TOCIOJApCTBAa PETiOHY, BHUSBUTH MTPHUOIW3HI OOCATH 1HBECTHIIIN 3a aHAJOTI€0 3
IHIIMMH PETiOHaMU, 110 Ha TMEBHIA CTajii CBOro PO3BUTKY MajH aHAJOTIYHY OallbHy OLIHKY.
BaxxuBy posb npu 1IbOMY BiJIrparoTh MPOTHO3M €KOHOMICTIB IIOJI0 AMHAMIKU HA MEPCIEKTUBY
piBHA 1HQIAIIT Ta HOMIHATBHUX BIJCOTKOBHX CTAaBOK, Ha OCHOBI SKUX MOYKHAa BU3HAYUTH
peanbHI BIICOTKOBI CTaBKH, IO € OPIEHTUPOM JIJIS 3alTy4CHHS iHBECTHIIIH. J|ogaTKOBI KOPEKTUBH
BHOCATBCS 1 3 ypaxyBaHHSM HasBHOCTI YM MOJKJIMBOCTI CTBOPEHHsS B MailOyTHbOMY B MexKax
pErioHy TEpUTOPIii 3 0OCOOIMBUM PEKUMOM 1HBECTULIIHOIT AISITBHOCTI.

I, HapemrTi, ocTaHHS CKJIagoOBa 3amaciB ()iHAHCOBUX pECypciB — NPUOYTKOBI KOIITH
MIIPUEMCTB, OpraHizaimiii Ta yCTaHOB, IO MOXXYTh OyTH BHKOPHCTAaHI HJisi PO3IMIMPEHOTO
BIITBOPEHHS rocrnoAapcTBa periony. [Iporao3Hi 3HadeHHs 1i€1 CKJIaqoBOi (iHAHCOBUX PECYPCiB
PEriOHaTBbHOTO PO3BUTKY BU3HAYAIOTHCS HOPMATHBHMMHU METOJAaMH HA OCHOBI IPOTHO3HUX
00cCsTiB BUPOOHMIITBA MPOIYKIIil Ta PiBHA PEHTA0EIHHOCTI.

IIpoenosni 3Ha4YeHHS nompe6 y (PIHAHCOBUX pecypcax pO3pPaxoOBYIOTHCS OKPEMO 10
KOXKHIM rajy3i rocrojapcTBa periony HopMaTuBHUM criocoboMm. Ilpu 1iboMy cymapHi 3Ha4eHHs
NPOTHO3HHX MOTPEO KOXKHOTO CEKTOPY €KOHOMIKM (POPMYIOTHCS 13 OKPEMHUX MPOTHO3IB 00CSTiB
¢diHaHCyBaHHS, HEOOXITHOTO /IS MiATPUMKH HAJIEKHOTO PIBHS (PYHKIIOHYBAaHHS ITiIPUEMCTB,
opraHizaifiii Ta yCTaHOB JaHOTO CEKTOPY Ta JIJIsl 1X TEXHOJIOTTYHOT'O OHOBJICHHS. 3BUUYAHO TaKi
MPOTHO3M € 0araToBapiaHTHUMU, BU3HAYAIOTh MAaKCUMAIbHHUM 1 MiHIMAIbHO MOJIMBHHA 00CSTH
3amy4yeHHs (PiIHAHCOBUX PECYpCIB.

[TporHo3Hi BUTpaTH (PiHAHCOBHX PECYPCiB PO3PAXOBYIOTHCS OKPEMO TI0 Pi3HUX KaTETOpisxX
ix BukopucTtaHHs. Tak, BUTpaTH Ha pPO3BUTOK OCBITH, KYJIBTYpH, OXOPOHH 370pOB’S,
(G13KyIbTypHU Ta CHOPTY, COLIATIBHUNA 3aXUCT HACEJIEHHS, yTPUMaHHS OpraHiB Jep>KaBHOI BiaJIu
Ta OXOPOHU TMPABOIMOPSIKY, eKCIUTyaTamifo Ta OyJIBHUITBO OO0’€KTIB MaricTpaibHOI
1HPPACTPYKTYpH MaibKe TOBHICTIO (iHAHCYIOThCcA 3 Oropkery Ttepurtopii. Tomy cnoyarky
PO3paxoBYIOThCS HEOOXIiIHI OOCSATH BUTpPAT IO IUX HAmpsMax, a MOTIM, HaJAaBIIH iM TEBHUX
BaroBUx Koe(ilieHTiB (3a IX MPIOPUTETHICTIO), MEPEPaxOBYIOTHCA Y BITHOCHOMY BUTIIAML - Y
BIJICOTKAX JI0 3araJIbHUX BUTPAT OIOJKETY.

[TporHO3HI BUTpATH HA PO3BUTOK BUPOOHHUOI Chepu rocrnoaapcTBa periony (GpopMyroThes
TphOMA NIISXaMHU — IUIAXOM Tepea0avdeHHs] O00CATIB IIJTbOBUX JEPKaBHUX KamiTaJIOBKIIA/ICHb,
3ally4eHHs NPSIMHX 1 MOpT(ETbHUX MPUBATHUX 1HBECTULIIM Ta OTpUMaHHS KpeauTiB. [IporuosHi
oOcsri BUTpaT mepiioi rpynd (iHAHCOBUX pECypCiB BH3HAUYAIOTHCS y BIAMOBITHOCTI [0
3aTBEP/UKCHUAX  JEPKABHUX IPOTpaM  COIIaJIbHO-€KOHOMIYHOTO  PO3BUTKY  PETIOHIB 3
ypaxyBaHHSIM IX TIPIOPUTETHOCTI Ta MOXJIMBOCTEH HAMOBHEHHS IepxkOromkery. Posmomin
MIPOTHO30BAHUX MOKJIMBHUX OOCSTIB IHBECTHIIIM MO CEKTOpPaX eKOHOMIKH 3/IIHCHIOETHCS B pO3pi3i
OKpEeMHX HaWOIIbII IHBECTUIIHHO MPUBAOIMBUX MiJMPHEMCTB Ta OpraHizamii. Pi3HMIS Mix



MPOTHO3HUMHM 3amacaMu (piHAHCOBUX PECYPCIB PErioHy Ta MPOTHO3HHUMH TOTpedaMu B HHX
YaCTKOBO IMOKPUBAETHCS 33 PaXyHOK OTPUMAaHHS Pi3HOMaHITHUX KPEAUTIB.

3 MEeTOI0 Y3rOJUKEHHS IPOTHO3HUX IIOTOKIB (PIHAHCOBUX PECYpCiB PO3PaxOBYETHCS
BIZIMOBIHMI OaylaHC, IO B 3arajlbHOMY BHUTJISAI MOKE OYyTH NPEICTaBICHUM Y BHUIJISIII TAKOTO
PIBHSIHHS:

F+IIE+1+KIl+K=®.+ &, + D;, ne

b — nporno3Hi 06¢caru OI0KETHUX PecypciB;

115 — iporHo3Hi 00csTH (PiHAHCOBUX PECypCiB M03a00KETHUX (POH/IIB;

I — iporHo3H1 00CATH IHBECTHININ A0 TOCTIOAPCHKOTO KOMILUIEKCY PErioHY;

KII — nporHo3Hi 06csry KOIITIB MiAIPUEMCTB, OpraHi3alliii Ta yCTaHOB, 1110 MOXYTh OyTH
3ay4eHi 10 (hiHaHCYBaHHS PErioHaJIbHOTO PO3BUTKY;

K — iporHo3Hi 00csATH KpeIUTYBaHHS;

@, — IpOoTHO3HI1 00csATH (hIHAHCYBAHHS COIIAJIBHUX BUTPAT;

@, — IPOTrHO3HI 00caTH (hiHAHCYBaHHS BUPOOHUYUX MOTPEO;

@, — IpOrHO3H1 00CsTY (piHAHCYBaHHS IHIIUX BUTpAT.

[Topsia 13 TpaguiiitHuMu hakTOpaMu PEriOHATIBHOTO PO3BUTKY — MIPUPOIHUMHU PECYPCAMH,
pecypcamu Tpaili, KamiTaly Ha CBOTOJAHIIIHIA JIeHb 4YiJdbHE Miclle TMOocigae 1 piBeHb
TEXHOJIOTIYHOTO OCHAIIEHHS FOCHOJApCTBa PETIOHY, 110 B 0araTh0X BUIAJKAX 3a 1HIIUX PIBHUX
YMOB CYTTEBO TaJIbMy€ HOTO PO3BUTOK.

Ilpocno3 “3anacie” mexnonoziunux pecypcie 0a3yeTbCsi Ha OILHII pPIBHI HOBU3HU
TEXHOJIOTiM MO KOXHIM rany3i rocmojgapcTBa perioHy. Jlis HpOro BH3HAYAIOTHCS MPOTHO3HE
3HA4YCHHSI CEPEeIHBOro “BiKy~ TEXHOJOTiH, piBeHb (HOHI0030POEHOCTI, piBEHh aBTOMAaTH3AIlii,
€JICKTPOHI3allii, IHITUMHU CIIOBAMHU — “CyYacHICTh TEXHOJIOTII 32 YMOBHU 30€PEKECHHSI ICHYIOUOTO
TEXHOJIOTIYHOTO PiBHA B MaiOyTHpOMY. BakimBuUM mpu LbOMY € TOPIBHSHHS HasSBHHUX
TEXHOJIOTIH 13 3araJIbHOCBITOBUMH aHAJIOraMH, BU3HAYCHHS CTYIICHS BijcTaBaHHs Bij HuX. Ha
OCHOBI TaKWX IMOPIBHSHb BU3HAYAIOTHCS NPOCHO3HI NOmMpeOU Y TEXHOIOTIYHUX 3MiHaX B Pi3HUX
rajxy3siX TOCIO/IapCTBA PETIOHY.

OCHOBHUM METOJIOM IPOrHO3YBaHHS IMPOLECIB BUKOPUCTaHHS TEXHOJIOTIYHUX PECYPCIB,
3Ba)KalouM Ha iX cnenudiky, € MeTOJ eKCIEePTHHX OIMIHOK. Ha Horo OCHOBI BH3HAYAIOTHCS
NPIOPUTETHI HANPSIMH 3ay9€HHS HOBHX TexXHOJOTii. IIpm 1pbOMy BaXIMBUM MOMEHTOM €
OOTpyHTYBaHHSI JIOIUIBHOCTI TPOBEACHHS BJIACHOI I1HHOBAIIIMHOT AISUTBHOCTI YW 3aKyMiBIIl
HEOOX1THUX TEXHOJIOTiH 32 MeXaMH perioHy. TeXHOJOTiYHI MPOTHO3U 3aBXKAH MalOTh BUCOKUN
CTymliHb OararoBapiaHTHOCTi. Kpurepiem BuOOpY HaHONTHMAaJBHINIOTO 3 HHUX € ITOKa3HUK
cymapHoi eekTuBHOCTI iX BripoBapkeHHs: £ = AIl + AB — KB, ne AIl — pOTrHO3HUMA TIPHUPICT
npuOYTKIB BiJ BIPOBA/KEHHS TEXHOJIOTii, AB — CKOpOYEHHS BUTpPAT HA MPUPOJTOOXOPOHHY
JSUTBbHICTh  (HAalpUKIIaJ, 3MEHIICHHS IUIaTH 3a 3a0pyIHEHHS OTOYYIOYOro MPUPOIHOTO
CEpEeIOBUINA, SKIIIO HOBA TEXHOJIOTIS € €KOJIOTIYHO Oe3meuHimior), KB — KamiTaJoBKIaeHHS Ha
HAYKOBO-TEXHIYHY pO3pOOKY TeXHOJIOTI1 (200 ii 3aKymiBII0) Ta ii BIPOBaKCHHSI.

B nesxux Bumaakax AOUUIBHOIO € MOOyAOBa KOPEIAIHHO-PErpecCUBHOI MO, M0
MpeICTaBiIsie UMOBIPHICTh TEXHOJOTIYHHUX 3MiH K (PYHKI[II0 O0aratbox (HakTopiB y = f(Xy, ..., Xn),
e B SKOCTI (pakTopiB (X) BHUCTYMAIOTh TEXHOJIOTIYHMN piBEHb, CTAaH HAYKOBO-TEXHIYHOI
TISUTBHOCTI, (piHaHCOBE 3a0e3MeueHHs TOMIO.

3anumannsa 01 cCAMOKOHRMPONI0:

1. Poskpwmiite 3araqbHy METOJMKY IPOTHO3YBaHHS IIPOIECIB BHUKOPHCTAHHS PECypCiB
pEeriOHAIBHOTO PO3BUTKY.

2. Yum BIAPI3HAIOTHCS 1 YMM MOAIOHI MEXaHI3MU MPOTHO3YBaHHS MPOLIECIB BUKOPUCTAHHS
Pi3HUX BUIIB PUPOIHUX pecypciB?

3. OxapakTepu3yire CTPYKTypy MPOTHO3HOTO OaliaHCy TPYAOBUX PECYPCIB.



4. Ha3BiTb OCHOBHI €Tany MPOTrHO3yBaHHS 3amaciB iHAHCOBUX PECYpPCiB PETIOHY.
5. YoMy OCHOBHMM METOJOM IPOTHO3YBaHHS TEXHOJOTIYHUX PECypCiB € METOJ
€KCIIePTHHX OILIIHOK?



Tema 11: METOJAUKA ITPOI'HO3YBAHHSA JEMOITPOCTOPOBUX
ITPOLECIB Y PEI'TOHI

1. IIporHo3yBaHHs YHCEJAbHOCTI TA CKJIAAV HACEJIEHHS.

2. IIporHo3yBaHHs IPUPOIHOI0 TA MEXAHIYHOI'0 PYXV HAcCeJeHHSsI.
3. IIporHo3yBaHHs po3ceJeHHs HACEJEeHHS.

3anuTaHHs IS CAMOKOHTPOJIIO.

1. IIporHo3yBaHHsI YMCEJIBbHOCTI Ta CKJIA1y HACEJICHHS.

JleMonpocTopoBi MpOLECH 3 YCiX CYCHUIBHO-NPOCTPOBUX XapaKTE€PU3YIOThCS HAUGUYUM
pisHem inepyitinocmi, TOOTO 30€peKEHHS IPOTATOM TPUBAJIOTO MEPIOAY Yacy CTiiiKoi TeHaeHuii
IHTEeHCUBHOCTI iX 3MiHHM. Taka iHEpHiiHICTP OOYMOBIIOETHCS YIOBUIBHEHOIO EBOIIOIIEI0
CTPYKTypu HaceneHHs. JluHamika HaceJIeHHS 3aBXKIU IHTCHCHBHIINA, HIX CTPYKTYpHI
3pYLIEHHS, @ BHACIIJIOK IbOTO HEMOXKJIMBO 32 KOPOTKHUI TEPMiH 1CTOTHO BIUIMHYTH Ha PO3BUTOK
nemoreorpadiunux mnpoueciB. MaiiOyTHii cTaH iX 3HAYHOIO MIpOIO BU3HAYAETHCS MONEPEAHIMU
CTaHaMH 1 OOMEXEHHMH MOJMJIHMBOCTSMH 30BHIIIHBOTO BIUIMBY. JlWHAMiuHi psiad, IO
XapaKTEePU3YIOTh TUHAMIKY HACEJICHHsI, 3aBXIU € HECTaIllOHApHUMHU. MEHI 1HEpIIHHUMH €
Mirpaniiai nporecu. OfHaK [Isl CyTTE€BOI 3MIHM IX HapaMeTpiB TaKOX HEOOXITHHM JOBOJI1
TPUBAJIMIA Yac 1 He MEHIII 3HAYMMUH BIUIUB 30BHIIIHIX YMHHUKIB.

BaximBor0 0COOIHMBICTIO TPOTHO3YBAaHHS JEMOIPOCTOPOBUX TIPOLECIB € 3ANeHCHICMb
MIDIC YUCENbHICMIO HACENeHHs Mepumopii ma GeluyuHol NpoSHO3H020 20puszonmy. Yum
TPUBAIIIIUM € TepioA TMPOTHO3YBaHHS, THUM OLbIlla YHUCENbHICTh HACEICHHS TOBHUHHA
NPOXKMBAaTH B JaHOMY perioHi. Tak, SIKIIO MPOTHO3 HAa 5 POKIB MOKHA pO3pOOJIsATH Ha piBHI
aIMIHICTPAaTHUBHOI 00JIaCTi, TO MPH NPOTHO3yBaHHI Ha 20 POKIB HIKYOK TAaKCOHOMIYHOIO
OJIMHMIICIO TTIOBUHEH OYTH CYCIUIbHO-TeOrpadiqHIil paifoH.

I3 30ibIIEHHSAM TEPMiHY MPOrHO3YBAaHHS TOYHICTH MPOTHO31B, 3p03yMiI0, 3MEHIIYETHCS.
He nuBnsunch Ha MOPIBHSHO HUKYY JOCTOBIPHICTH IPOTHO3IB 3 MEPIOAOM yHEpeIKEeHHS 10 25
pOKiB (IpHONM3HA TPUBANICTH JKUATTS OJHOTO IOKOJIHHS), Ha AYMKY (axiBiiB-aeMorpadis,
caMe Il TPOTHO3W MAalOTh HaWOLIBINY MPAaKTUYHY IMIHHICTH. lle MOSCHIOETHCS THM, IO JUIS
VOpPaBIiHHSA  COIIATbHO-EKOHOMIYHUM PO3BUTKOM DETiOHY, 30Kpema, [UIsl OmNTHUMi3allil
PO3MILLIEHHS TPOAYKTUBHHUX CHJI, PO3POOKH MPOrpaM perioHaJbHOTO PO3BUTKY, OOTPYHTYBAaHHS
3axX0[iB 3 palioHaji3aIii BUKOPUCTAHHS TPUPOJHUX, TPYJAOBUX PECYpCiB TOIIO, HEOOXITHOIO €
iHopMarllisg, Mo MOXXE MICTHUTHCS caMe B JIOBFOTEPMIHOBHX IIpOrHO3ax. Po3poOka Takux
MPOTrHO31B € 000B’SI3KOBOI0 YMOBOIO JOCTOBIPHOCTI MPOTHO3IB PO3BUTKY IHIIUX CYCHUIBHO-
POCTOPOBHUX MPOIIECIB.

B wmimoMy mnporHo3 po3BUTKY JneMmoreorpadidHuX TpoLeciB y perioHi mnependadae
pO3po0Ky KITBKOX OKPEMHX MPOTHO3IB — JMHAMIKH YHCEIBHOCTI Ta CKJIaJly HACEJCHHS, HOTO
OPUPOJHOTO Ta MEXAHIYHOrO PyXy (HAPOIKYBAHOCTi, CMEPTHOCTi, MIrpaiiif), po3cenecHHs
HACEJICHHS Ta 1X MOAAJBIIOr0 Y3rOKEHHS.

HaiiGinpiy mnpakTU4YHY 3HAYUMICTD MAa€ HPOZHO3Y6AHHA YUCETAbHOCMI Ma CK1aody
Hacenennsa, OCKUIBKM HOro pe3yibTaTH BUKOPUCTOBYIOTHCA y OUIBIIOCTI 1HIIMX IPOTHO3IB
perioHaIbHOTrO PO3BUTKY. Ha BHOIp METOAMKH MPOTHO3yBaHHS YUCEIHLHOCTI HACETICHHS PETIOHY
BIUTMBAE TIepeayciM oOpaHa KOHIIEIis. € Taki OCHOBHI KOHIENITyalbH1 M1X0/IH:

» npocmoi  OuHAMIKU ~HAaceNeHHsi, 3TiHO SKOTO HACEJCHHS PpO3IIIAJAEThCA  SIK
HenudepeHIiiioBaHa arperaiisi OJWHUIL, TOOTO 3MiHAa YHCEIBHOCTI HACEICHHS € JIMIIE
dyHKui€ero Bix yacy, 6e3 ypaxyBaHHs CTPYKTypHHX 3MiH: Y = f ().

B pamkax Takoro migxoay BHUKOPHUCTOBYIOTH JBa METOAM NpPOTHO3yBaHHA. [lepmuii
BUXOJUTH 13 MepeadadyeHHsl TOro, U0 TeMI HPUPOCTY (CKOPOUYCHHS) HACENICHHs € BEJIMYMHOIO
TOCTiiHO0. B HalpoCTimoMy BUMAIKy pO3paxyHKH 3/iHCHIOIOTE 3a TaKoio GopMyioro: ¥, = Y,
(I1+ p)', ne Y, — mpOTHO3HA YMCENBHICTh HACENEHHS, Y, — UHCEbHICTh HACEICHHS 3a Oa30BHil



PIK, p — TEMIT TIPHUPOCTY (CKOPOYCHHS) YUCENHHOCTI HACEJCHHS, ! — BEJIWYMHA MPOTHO3HOTO
TOPU30HTY. SIKIIIO IPUPICT HACEIEHHS PO3IIIAIATH K HEeNlepepBHY (PYHKIII0, a HE BEJIMYMHY, 110
JI0JTA€THCS B KiHLI MEPioay, TO MPOTHO3HI pO3paxyHKH MOKHA 31MCHIOBATH 32 MOIU(IKOBAHOIO
dopmymnoro: ¥, = Y, * e . TakuM MeTOJIOM UYMCEJIbHICTh HACEIEHHS IPOTHO3YIOTh JIMIIE Ha
JEKUIbKA POKIB, OCKIJIBKH JJISI TPUBATIIINX BiAPI3KIB Yyacy MPHUITYIICHHS, 10 p € KOHCTAHTOIO, €
HE pealbHUM, OCOOJIMBO MPHU JOCTIIKEHHI IUHAMIKH HACEJICHHS Y HECTaOUIbHOMY CYCHiIbCTBI
a00 y HEBEITUKUX TEPUTOPIATHHUX OJUHUIISIX.

Sxmo K TeMmm MpUPOCTy (CKOPOUYCHHS) YHCEIBHOCTI HACENICHHS HE € TOCTIHHUM,
BUKOPUCTOBYIOTh JPYTMH METOJ NPOTHO3YBAHHSA — METOA MHPOCTOi EeKCTpamossuii, I1o
IPYHTY€TbCS Ha MOOYAOBI JEKOMIO3MLIMHUX a00 TPEHJOBHUX MojeNeil 3 BUKOPUCTAHHSAM
BIZIMIOBIZTHO amapary 3ria/KyBaHHs a00 aHANITUYHOTO BUPIBHIOBAHHS.

['ooBHMIA HEMOIK TAaKUX METOMAIB NMPOTHO3YBAHHS YHCEIHHOCTI HACEJCHHS IIOJIATAE Y
TOMY, IO BOHU BUXOMSATH 3 YSBICHHS IPO SKHICH “‘CepellHii” PO3BUTOK 1 HE BPaxOBYIOTh
OCOOJIMBOCTI PO3BUTKY OKPEMHUX TPyl HaceleHHS (BIAMOBIZHO JO CTaTeBO-BIKOBOI,
HalioHabHOI 4K Oynab-sfKOi 1HIIOT CTPYKTypH HaceneHHs). [lepeBaramu >k € TMOpPIBHSHO
He3HauHe iH(opMaliiiHe 3a0e3MeYeHHs Ta MPOCTOTa PO3PaXyHKIiB;

> NONYIAYIUHOI OUHAMIKU HACeNeHHs, IO PO3TISIAE 3MIHH y YHCEINBHOCTI HACENCHHS Y
B3a€MO3B 3Ky 13 3pYILIECHHSAMHU Yy HOro CTaTeBO-BIKOBiMl CTPYKTypi, 3MiHAMHU KOE(]II[I€EHTIB
HApOJDKYBAaHOCTI Ta CMEPTHOCTI B OKpeMHX TIpymnax HaceleHHsS. OCHOBHHM METOA0M
IPOTHO3YBAHHS € METOJI IIEPECTAaHOBKH BiKiB. KOMIOHEHTaMM TaKMX MPOTHO3HHUX PO3PaXyHKIB €
(GaKTHYHMIA CTaTEBO-BIKOBHM CKJIaJl HAcEJNeHHS Ha 0a30BHi pik, mnepemdadyBaHi piBHI
HApOKYBAaHOCTI Ta CMEPTHOCTI, TeHAeHIii Mirpamii. Po3paxyHku 3/ilCHIOIOTHCS 1O MEepioaax,
IO BiJMOBIAAIOTh BEIMYMHI OAHIET BIKOBOI IpyNH (3BUYAIHO OJWH YU I’ SITh POKIB) OKPEMO B
po3pi3i 4OJOBIKIB Ta iHOK. HaceneHHs KOXHOI BIKOBOI Tpynmud Ha HACTyIHHHA Nepion
IEPEBOUTHCS 10 HACTYMHOI BIKOBOI I'PYIM 3 YpaxyBaHHSAM TOTrO, L0 YacTUHA JIIOJCH mompe.
[ndopmartis mpo cMepTHICTH OepeThcsi ab0 32 TpeHAaMU MOBIKOBUX KOEQIII€HTIB CMEPTHOCTI,
abo 13 cremiaJibHO PO3pPaxOBaHUX TAOIUIbL CMEPTHOCTI. UMCENbHICTh NEpIIOi BIKOBOI Tpymu
(HampuKIaa, JITH 10 OJHOTO POKY) BH3HAYAEThCS HA OCHOBI TPEHIIB KOE(IIli€HTIB
TJI0JTOBUTOCTI JKIHOK (PO3paxoOBYETHCS K MTOOYTOK YHUCEIBHOCTI JKIHOK PETMPOAYKTHBHOTO BIKY
Ta TOBIKOBUX KOEQIIIEHTIB HApOHKyBaHOCTI). J[0laTKOBO BpaxoBYeTbCS OYiKyBaHUI
MirpamifHuii TmpupicT (CKOpOYEHHsS) HaceleHHs. 3arajbHa MaTeMaTWYHAa MOJENb METOIY
MIEPECTAaHOBKH BiKiB MAa€ TaKHWi BUTJISI:

Y,=B+X(F; *d) + > (M; *d) + X (Fi *m) +ZX(M; *m;), ne

Y, — POTHO3HA YNCENBHICTh HACENIEHHS;

F; — HasiBHA KUIBKICTB JKIHOK 1-TO1 BIKOBOT IpyIy Ha 6a30BUi PiK MPOTHO3YBAHHS;

M, — HasiBHA KITBKICTh YOJIOBIKIB i-TOi BIKOBOI rpynH Ha 6a30BUI pik MPOTHO3YBAHHS;

B — nepenbayyBana 4MCENBbHICTh HAPOHKEHUX IITEH MPOTITOM IMTPOTHO3HOTO MEPIOAY;

d; — IPOTHO3HI MOBIKOBI KOE(illIEHTH CMEPTHOCTI HACEJICHHS,

m; — IPOTHO3HI MOBIKOB1 KOe(iIlieHTH Mirpaiii HaceleHHs.

Jlaauii MeTo POTHO3YBaHHS YUCEIHLHOCTI HACEICHHS JIa€ OPIBHSIHO TOYHI PE3yJbTaTH,
OCKUIBKH BPaxOBY€ CTPYKTYpHI 3MIHM CKJIaJy HAaceJCHHs, ajlé BOJHOYAC XapaKTEpPU3Yy€ThCS
3HA4YHOIO MPAICEMHICTIO;

[pYHTYIOYHMCh HA BUSBJIEHUX TPEHIAX HAPOPKYBAHOCTI, CMEPTHOCTI, 3MiHM CTATEBO-
BIKOBOi CTPYKTYypH HACEJICHHS B OKpEMHX perioHax Ta KpaiHax cBity, aemorpagu OOH
MOCTIHHO PO3POOJISIIOTE TMPOTHO3W YHCEIIBHOCTI HACEJIeHHs CBiTy. Tak, Hampukiam, 3a
nporao3zoM OOH 1963 poky (yrounenoro y 1979 poui), yrcenbHicTh HacenaeHHs cBiTy y 2000
polli Majia CTAHOBUTH 3a ONTUMICTUYHMM BapiaHToM — 6508 MIIH. YOJIOBIK, 3a TPEHJOBUM —
6199, 3a mecuMiCTHYHUM — 5855 MIIH. YOII.;

» cmpykmypHoi OuHamiku HaceleHHs, WO Tependadae pO3IIISA  HACENCHHS  SIK
MOJIICTPYKTYPHOI I[UTICHOCTI, TOOTO HACEJNEHHS PETIOHY PO3MIISAEThCS AK CYKYIHICTh
HACEJICHHSI OKPEMHUX IIOCElIeHb, aIMIHICTPAaTUBHUX paHOHIB, 3 OIHOTO OOKYy, Ta ETHIYHHX,




COIliaIbHUX Ta 1H. Tpym — 3 iHmoro. KojkHa Taka ckiiagjoBa Ma€e CBOi TEHEHIIIT 1 3aKOHOMIPHOCTI
QUHAMIKY, 110 BHU3HAYAIOTh TEHJEHIIi 1 3aKOHOMIPHOCTI JWHAMIKH 3arajbHOi YHCEIbHOCTI
HAacelleHHs. B pamkax Takoro miIXxoQy MPOTHO3yBaHHS YHCEIHHOCTI HACEICHHS KOXKHOI
CKJIQJIOBOT 3IHCHIOETHCS BUIIC3TaJAaHUMHU METOJAMH, a MOTIM IIi pe3yJIbTaTH Y3TOJKYIOTHCS B
equHii Moneni. BaxnmuBy npobGieMy mpH 1IbOMY CTaHOBHTH BCTAHOBIJICHHS 3QJIEKHOCTI MK
JTUHAMIKOK CKJIAaJOBUX 1 LLJI0rO.

[To3HauMBIIM 1iJIe Yepe3 y, a CKIAZO0BY 4Yepe3 X, II0 3aJEKHICTh MPEACTABISIOTh TAKUM
gyuHOM: Ax/x = b * Ay/y, ne b — koedinieHT anmomerpii. Po3ainstoun 3MiHHI Ta HTErpyrO4n
OOWIBI YaCTHHM PIBHSHHS, B KiHIIEBOMY PaXyHKY OTPHMYEMO TaKe PIiBHSHHS X = a x . SIKIIO
KOeQIllieHT aloMeTpii € MEHIIMM 3a OJUHUIN0, TO 3pPOCTaHHS (3MEHIICHHS) YUCEIbHOCTI
HACEJICHHS CKJIaJ0BOI MOBIIbHIIIE, HDK 11I0r0. I, HaBMaKku, Ko b>1, 4KCEeNbHICTh HACCICHHS
CKJIQJIOBOT 3pOCTae (3MEHIYETHCS ) IBUIIIE, HIXK IIJIOTO;

» OiomempuyHOi OUHAMIKU HAcCeNleHHs, 3TiIAHO SKOT HaCeNeHHS pO3TIISIA€ThCS SK
OlonoriyHa TOMyJAIMis, a WOro 3MIiHM BigOYBalOThCs 3a OI10JOTIYHMMHU 3aKoHamH. Tak,
YHUCENbHICTh OYy/Ib-sIKOI MOMYJIALIl, 110 MEIIKae Ha OOMEXEHIH TepuTopii, COYaTKy MOBLIBHO
30UTBIIY€ETHCS, TTOTIM TEMITH 11 IPUPOCTY IHTEHCHUBHO 3POCTAIOTH JIO NEBHOTO MOMECHTY, ITiCISA
SIKOTO TIPUPICT TIOYNHAE CKOPOUYBATHCS, & 3Tr0JIOM KUIBKICHE 3POCTAHHS MOIMYJIAIIT 3yTHHAETHCS
1 mami He 3MiHIO€TbCA. ['padiuHO 110 3aNeXKHICTh BiIOMBAE JOTICTUYHA KpHBA. 3TiTHO TaKOTO
O0lIOMETPUYHOTO 3aKOHY, BH3HAUMBIIU MAaKCHMAJbHO MOXJIHMBY YHCEIbHICTH HACEIICHHS IS
NIEBHOTO pErioHy, MOXHa po3paxyBaTdh Ii 3HaYeHHS Ui OyAb-IKOrO0 MOMEHTY dYacy 3a
BiMOBigHOIO (GopMynot: L, = Lya / (I + X)) Ane ronoBHa mpobiemMa BHHHKAE i3
BU3HAYCHHSIM MaKCUMaJbHO MOJMKJIMBOI KIUIBKOCTI HaceleHHs. Tak, HampuKIaa, B CepenuHi
MHUHYJIOTO CTOJITTS Pi3HI BUCHI TPAaHUYHY MEXY 3POCTaHHS YHCEJIbHOCTI HACEJIEHHS IJIaHETH
BU3HAYAIH Bix 2,5 10 50 MIIp. YOJIOBIK.

TouHICTP TPOTHO3IB YHCEIBHOCTI HACENIEHHS, SK BXKE 3a3Haydajaocs, OOEpHEHO
nponopuiiHa TepMiHy, Ha SKMH BOHU po3pobisitoThes. Po3xomkenns y 10% Mk NPOrHO3HOMO 1
(aKTHYHOIO YHMCETBHICTIO HACENCHHS 4epe3 MOKOMIHHA (ToOTO 25 pOKiB) MPUIHATO BBa)KaTH
3aI0BUTBHIM, a y 5% - Ty’ke TOOpPHM pe3yJIbTaTOM IPOTHO3yBaHHS.

[IporHo3u YMCENBHOCTI 1 CTAaTEBO-BIKOBOI CTPYKTYPH HACEJICHHS CITy>KaTh OCHOBOIO JIJISI
PO3paxyHKiB OCBITHBOI, MpodeciitHo-kBamiiKaiiHOT Ta IHIINX CTPYKTYp HACEICHHS.

2. IIporHo3yBaHHsI NIPUPOJTHOI0 TA MEXAHIYHOI0 PYXy HacCeJIeHHS.

[TporHo3Hi 3HAYCHHSI MPHUPOCTY YUCEIHLHOCTI HACENICHHS CITIBIIAJAIOTh 13 MPOTHO3HUMH
3HAYEHHSIMH HOro MPUPOJHOTO pyXy JHUIIE B MaciiTabaXx YChOro CBITy. B KOXHOMYy X
KOHKPETHOMY PETiOHI MPUPICT HACEICHHS 32 OJMHHUIIIO Yacy € CyMOIO JIBOX CKJIAJIOBHX: OaslaHCy
HApOJKYBAaHOCTI 1 CMEPTHOCTI Ta OajaHcy mirpauid. Yum OiIbILIOI0 € TEPUTOPisS PETiIOHY, TUM
OUTPITUI BIUIMB Ha JAeMorpadiuHy CHTYyaIlil0o Ma€e MPUPOJHUN pyX HACEJICHHS, 1, HABITAKH, YUM
MEHIIIOI0 € TEPUTOPIis, TUM OUTBIITNUM € BILTUB Mirpartii.

Jlani okpeMo pO3IJITHEMO METOJUKU MPOTHO3YBAHHS MPUPOJHOTO 1 MEXaHIYHOTO PyXy
HACEJICHHS.

st KOPOTKOTEpPMIHOBOTO HPOZHO3Y8AHHA RPUPOOHO20 PYXy HACETeHHA HaWdacTilie
BUKOPHUCTOBYEThCSI METOJ KOropT. OCHOBOIO MPOTHO3HUX PO3PAXYHKIB HAPOJKYBAHOCTI MPHU
IIbOMY CIYTyIOTb IOBIKOBI KOe(ili€HTH MI0A0BUTOCTI XIHOK (kpi). 3arampHa X KUIBKICTbH
HApOJDKCHUX TMPOTATOM TPOTHO3HOTO TIEpiONy BH3HAYAETHCA SK CymMa JOOYTKIB IHX
Koe(iIieHTIB Ha HAassBHY YHCEJBHICTh KIHOK KOXXHOT KOTOPTH (BIKOBOI TPYMH JITOPOIHOTO BIKY
- 15-49 pokiB): B; = X k;,;*F;. [logiOHMM YMHOM Ha OCHOBI HOBIKOBHX KOE(ILIEHTIB CMEPTHOCTI
BU3HAYAETHCSI TMPOTHO3HA YHCENBHICTh IMOMEPIUX B perioHi. [[ms 3HaYHUX MPOTHOZHUX
TOPH30HTIB e METOJ € HEKOPEKTHUM, OCKUIbKM BiH HE BpPaxoOBy€ IMHaMIKy 0a30BUX
Koe(irieHTiB y vaci.

Tomy mipu cepeHbO- Ta JOBrOTEPMIHOBOMY MPOTHO3YBAaHHI MPUPOJHOTO PyXy HACEICHHS
3BHYAIIHO BUXOJATH 13 TIMOTE3U MPO LUKIIYHUE XapakTep LMX mporueciB. ba3zoBoio € teopis



nemorpadiunoro mepexony (“memorpadiuyHUX HOXHUINB). XapakTepHI IJs arpapHOTo
CYCHIIBCTBa BHMCOKI HApO/DKYyBAaHICTh Ta CMEPTHICTh 3 PO3BHTKOM TEXHIYHOTO MPOTpPECy
3a3HAIOTh 3MiH: piBEHb CMEPTHOCTI MOYMHAE 3MEHIIYBAaTHUCS, HApOJKYBaHICTh JICUIO 3POCTAE.
Takum 9uHOM, Je€3a “meMorpadiuHuX HOXKUINB™ PO3XOIAThCS. B pesymbraTi iHIycTpiamizarmii
CyCHiIbCTBA PIBEHb HAPOKYBAHOCTI 3MEHIIYEThCA, CMEPTHOCTI — 3poctae. Jlesza
“memorpadiuHUX HOXHUIIB® 3MHUKAIOThCS. B momanbimioMy piBeHb CMEPTHOCTI MPOJOBKYE
301IbIIYBATUCS, HAPOJHKYBAHOCTI — 3MEHILIYBATUCS, JIe3a 3HOBY PO3XOAATHCA. TakuM 4MHOM
BiZIOyBa€ETHCS TIOCIITOBHA 3MiHA IIUKJIIB.
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3rigHo i€l Teopii, JWIIe B MeXaxX OJHi€l cTamii JeMorpadiqHOro IUKIY B MEBHOMY
perioHi MOKHa 3 BHCOKOIO JOJICI0 WMOBIPHOCTI MepeadauyuTd pPiBEHb HAPOIKYBAHOCTI Ta
CMEpPTHOCTI Ha IMEpCHEeKTHBY 3a JOMNOMOIOI EKCTPAaNOJAIIMHUX METOJiB MNPOTHO3YBaHHS
(moOyoBU  NEKOMITO3UIIMHUX YH TPEHAOBUX Mojeneil). Skmo > Ha 0a30BHil pik
NPOTHO3YBAHHS BiIOYBA€ThCA 3MiHA CTafil AeMOTpadiuHOro MUKy Y BU3HAYCHHS TaKOi cTafil
3 NEBHUX IPUYUH € YCKJIAJHEHUM, BHKOPHCTOBYIOTh METOAM TNOOYIOBU KOpEIALINHO-
pErpecuBHUX MOJIeTICH, B SIKUX PiBEHb HAPOIKYBAHOCTI MPEACTABISAETHCS SIK QYHKITIS BiJl 1HIIIUX
MOKa3HUKIB: B, = f (x;, X2, ..., X»), 1€ B, — IPOTHO3HUI PiBEHb HAPOKYBAHOCTI, X; — (PaKTOPH,
IO BIUIMBAIOTH HAa HAPOJHKYBaHICTh (HANPHKIIAA, CTaTEBO-BIKOBA CTPYKTypa HACEJCHHS, HOTO
OCBITHIM PIBEHb, PIBEHB JEPXKABHOI JOTIOMOTH TPH HAPOKECHHI JUTHHH TOIIO0). AHAJOTIYHO
BU3HAYAETHCSI 1 TMPOTHO3HUM pIBEHb CMEPTHOCTI, JIé B SKOCTI (PaKTOPHUX, 30Kpema,
BUKOPUCTOBYIOTbCS ~ TOKa3HUKM  BIKOBOI ~ CTPYKTYpHM  HACeNEHHs, pPIiBHI MEIUYHOTO
00CITyTOBYBaHHS, YMOB IIpaili, BAPOOHUYOT0 TPaBMAaTHU3MYy TOIIO.

Ilpozcno3ysanna mexaniuno2o pyxy HaceleHHA Mae CBOI OCOOJIMBOCTI, IOB’s3aH1
nepeayciM 3 HaWMEHIIOI cepel YCIX JEeMONPOCTOPOBUX IPOLECIB IHEPUINHICTIO, a TaKOX
BUCOKHMM piBHEM Cy0’ €KTUBHOCTI MPUHHATTA pillleHb MI0A0 Mirpamiid. Tak, sIKImIo ais 3MiHU
OCHOBHHX ITapaMeTpiB MPUPOJTHOTO PyXy HaceJIeHHs HeOOXiMHUM TpuBanuii yac (MiHimym 10-15
POKIB), TO 3MIHHM MapaMmeTpiB Mirpailii HaceleHHs AJs MeBHUX TEPUTOPIA MOMIHBI 32 KiTbKa
pokiB. Ilpu npomy, SIKIIO Ha NPUPOJHMNA PyX MOXKHA BIUIMBATH JIMILIE ONOCEPEIKOBAaHHUMU
METOJIaMH, TO MIOAO Mirpariii MOXJIUBUAM € 1 TpSMHA BIUTHB. TOMy MaKCHMaJbHUI TEpiof
MIPOTHO3YBaHHS MIrparliii 3BU4aitHo He nepeBuiye 5-7 pokiB. OKpiM TOro, MIirpaiiiHi Mporecu
B CTPYKTYPHOMY BIJHOLIEHHI MEHII OJHOPIAHI, HDK MpPOLECH HPUPOAHOTO BIATBOPEHHS. 3
onHOro OOKy, Mmirpauii € couianbHO OOYyMOBJIEHHMH, 3 IHIIOTO — BOHU € pE3yJIbTaTOM
MICHXOJIOTIYHOTO Cy0’ €KTHBHOTO MPOLIECY CHPUHHATTS MPOCTOPY 1HIUBITAMH.

HaiinpocTimmii MeToa MpOrHO3yBaHHS MEXaHIYHOTO PyXy IPYHTYEThCS Ha Tepen0adeHHi,
1m0 KoedilieHTH Mirpaiii HaceleHHs 3anumarbes 0e3 3miH. CroyaTKy IjIsi KOKHOI CTaTeBo-
BIKOBOI TPYNHU pO3PaxOBYIOTbCS MOKA3HUKHM BIAHOIIEHHS CalbI0 Mirpamii A0 YUCETbHOCTI
HACEJICHHS, a TOTIM 3HaXOIUThCA iX JTOOYTOK Ha MPOTHO3HI 3HAYCHHS YHCEIBHOCTI HACEICHHS




0 BIJMOBITHUX Tpymax. [ '0JOBHUI HEAOJIK TAKOTO METOy OB’ sI3aHUM 13 HOTO HEMOKJIMBICTIO
BpaxyBaHHS BIAMIHHOCTEH y MIrpaliiHUX MpiOpUTETaXx HACEICHHS B MEXaxX perioHy (30kpema,
BITHOCHH TUILY “IEHTp — nepudepis’) Ta y po3pi3i OKpEMHX COLiaIbHUX TPYII.

Haii0inpma KiTbKiCTh IPOTHO3HHUX PO3pPaxyHKIB OOCSTIB MITpaIliifHUX MMOTOKIB MOB’s3aHa
13 BUHAWJICHUM EMITIPUYHUM IIJISIXOM TMPaBUJIOM OOEPHEHO! MPOMOPLIMHOCTI MiX KUIBKICTIO
MITPaHTIB Ta BIJCTaHHIO MEpeMillleHb (BIepIle Iie BUCIOBIEHO Yy mpansx E.PaBenmireiina mifg
Ha3BOIO “3aKOHIB Mirparii”’). Cepen pi3HOMaHITHUX MaTeMaTHYHUX (QYHKIH, 110 miAOHpatoThCs
JUTSL BITOOpa)KEHHST TAaKOl 3aJIe)KHOCTI, HAHOUTBIIT MPUIHATHAUMHU € CTETICHEBI Ta MOKa3HUKOBI 3
BIJI’€MHUMH TIOKa3HUKaMH CTeleHi (Tak 3BaHl 3racarodi (yHKIIi BijacTaHi). 3arajibHOIO
EMIIIPUYHOI0 MOJIETIOI 3aJeKHOCTI Mirpamiid Bin BiactaHi € Qyskmis tumy I[lapeto (3a
a”anoriero BBeaeHoi B.IlapeTo ¢yHKIIT TepUTOPiaIbHOTO PO3MOALTY JKUTEIIB MICT 3aJIEKHO BiJ
ix npuOyTKiB): Mj; = aDg,fb, ne M;; — IPOrHO3HA KiNbKICTh MITPAHTIB 3 i-r0 MOCENIEHHS [0 j-TO,
Dy — BiacTaHb MK HHMH, a, b — KOHCTaHTH. B skocTi koedimieHTa a HaldacTime
BUKOPHCTOBYIOTh JOOYTOK YHCENbHOCTEH HaceleHHs 000X ToceleHb. B pe3ynbraTi gaHa
3aJIeXHICTh HaOyBae BUIVISY IpaBiTamiiHol moxeni: M;; = k*P;*P; / D,_-,-b. € 1 1HIII TpaKTyBaHHA
KoedimieHTa @ 13 BBENEHHSIM JOJATKOBHUX ITOKA3HUKIB PIBHA TOCHOAAPCHKOI IisUTBHOCTI B
nepepaxyHKy Ha Jylly HaceleHHS. 3TriJHO HaBeaeHOi (opMyJid MOBHHHO BHMXOJUTH, IO
MIrpamiifHi TOTOKH € CUMETPUYHUMHU, TOOTO 3 OJHOTO TOCEJICHHS JI0 1HIIOTO MITPY€ CTUTBKH K
AKUTEIIB, CKUIBKH 3 Ipyroro nepebxpkae no nepioro (M;; = Mj;). Lle, 3po3yminio, He BANOBLIAE
JICHOCTI (SICKpaBUi TpPUKIAA - MIrpamidHi MOTOKM “MicTO — ceno”). Tomy B OiibmIocTi
MIPOTHO3HUX TpaBITALIMHUX MOJIeNIeH BBOASATHCS MOMPABOYHI KOCPIIIEHTH, 32 TOTIOMOTOIO SIKUX
JOCSTaeTbCsl acCUMETpis MirpauiiHux notokiB (Mj; # M;). Taki nompaBouH1 Koe(ili€eHTH
MOXYTbh, HANpPUKIAJA, BIIOMBATH CIIBBIIHOWICHHA MDK po3MmipaMu 0e3po0iTTs Ta piBHEM
3apo0iTHOT matu B 000X moceneHHAX (30kpema, y monem Jloypi). IHmmMu crmoBamu, Taki
Koe(ilieHTH TOBHMHHI Big0Opa)kaTd Mipy NPUBAOIMBOCTI JAHOTO IIOCEJICHHS YW PETIOHY B
oMYy .

L{iHHiCTh MPOTHO31B, PO3POOJICHUX HA OCHOBI MOOYIOBH TpaBiTalliMHUX MOENEH, 4acTo
mijmaeTecss kputhii. 3o0kpema, T.I['erepctpann 3ayBaxyBaB, mo Oynab-ska ¢(opMmyia, IIo
MEBHUM YHHOM BHUPAXa€ YaCTOTY Mirpaliid MNpsMoO MPOMOPIIHHO HaceJeHHI0 1 00epHEHO
MPOMOPIIHHO BICTaHi, MOXe OYTH SIKOCh MiJlirHaHa JI0 pealbHOI CUTYaIlil B perioHi. Aje 1e He
O3Hauae, 110 caMe Taka CUTYallis rapaHTOBAaHO 30epiraTUMEThCs Yyepe3 MEeBHUIM MPOMIKOK yacy.
Taki mMojem mnependadaroTh, 10 MOBEIAIHKA JIFOJWHU Y MPOCTOPI JETEpMiHOBAHA iCHYIOYOIO
HE3aJIeKHO BiJ 1HAWBIMIB MPOCTOPOBOIO CTPYKTYPOIO CYCHIIbHO-reorpadiqHoi CcUCTEMU —
PO3MIIIEHHAM MICT, MANPUEMCTB, 3aKIaAiB chepH MOCIyT TOIIO. ['0I0BHUH X HEOMIK MOJISITrae
y HEMO>KJIMBOCTI BpaXyBaHHs IPUYMHHOT Ta MOTUBALIIIHOT CTPYKTYpHU Mirparii.

[Ile oauH METO/ MPOTHO3YBAaHHS MEXaHIYHOTO PYyXy HACEJICHHS — METOJI TPYJIOBHX 3aTpart.
Bin 6a3yeThcsa Ha BU3HAYEHHI MOTpeb y TPYHOBHX pecypcax TOCIoAapcTBa perioHy. Ix obcsaru
3a JOMOMOTOI0 CIElialbHUX MEepPEeBITHUX KOEQIIIEHTIB T03BOJISIOTH BU3HAUUTH ONTHUMAIbHY
KUJIBKICTh HACENICHHsS BIJMOBIAHOI TEpHUTOpii (3 ypaxyBaHHSIM CTaTe€BO-BIKOBOI CTPYKTYpH
HACEJICHHsT). Pi3HUIIT MiX ONTUMAIBHOIO YUCEIbHICTIO HACEIICHHS Ta YHUCEIBHICTIO HACEICHHS,
PO3paxoOBaHOK EKCTPAMOJISIIHHUM CIIOCOOOM, 1 € MPOTHO3HOK BEITWYMHOIO CaIbJ0 Mirpartii.
Takuii MeToN NaBaB HEMOTaHI Pe3yNbTaTH MPH TJIAHOBINA €KOHOMIIll, /e Mirpaiii HaceIeHHs
Oynu Aep:kaBHO peryiboBaHuMU. [IpoOremMaTHyHICTh HOrO0 BUKOPUCTAHHS Y PUHKOBHX YMOBAx
NOJISITa€  y CKIAJHOCTI BpaxyBaHHS 3MIHM TPOXYKTHBHOCTI TMpali B PI3HUX Taly3sax
rOCTOapPCTBA, IX MPAleEMHOCTI, BUMOT J0 KBamidikarlii TpyJoBUX pecypciB Tomo. Bimomuit
pociiicbkuii nemoreorpad C. KoBanboB 3a3HauaB, 110 HE MOXHA MiATAHATH KUTBKICTh HACETICHHS
JI0 OYIKYBaHOI MOTPeOU, OCKIIBKU AS(IIUT YU HAUIUIIOK TPYAOBUX PECYpCiB aBTOMATUYHO HE
BIZIPETyJIbOBY€ETHCS MITpalisiMH, SIK 1€ 1HKOJIHM MMOMHIIKOBO BBaXKa€Thesl. TyT MIIOTh BXKE 3arajaHi
ncuxoJyioriuni  (akropu. Tak, Hampukman, npu Oyab-SIKOMYy PpiBHI 0e3poOITTS Ta HecTadi
pOOOUMX MiCIlb IO BETUKUX MICT CIIOCTEPIraeThCs MOCTIMHUNA MPUILTUB HACEIICHHS.




OT1xe, OKpiM BIJCTaH1, BETUYMHH TIOCEIICHHS, TOTPeOU y TPYJOBUX pecypcax Ha 00CsTH Ta
IHTEHCUBHICTh Mirpaiiii BIUIMBalOTh W EKOHOMIYHI (HANpUKIAA, PIBEHb >XUTTS, BAPTICTh
nepeizay, MOXJIMBICTh MpaleBlaliTyBaHHS Ha HOBOMY MICIi TOIIO) Ta IICUXOJOTIYHI
(CIpUHHATTSI MICIEBOCTI, TICHXOJIOTIYHA TOTOBHICTH A0 MEPei3ay, 3IaTHICTH alanTyBaTHCS Y
HOBUX yMOBaX) YAHHHUKHU. OLIHUTH 1X BIUIMB 32 JOIMOMOTOI0 OY/Ib-IKHUX MaTEMaTUIHUX METOIIB
JOBOJII TpobreMaTHdHo. ToMy mpu MPOrHO3YBaHHI Mirpaiiil HaOylu MOUIMPEHHS W eKCTePTHI
Metoau. IIporHo3Hi ekcnepTHi OLIHKM Jal0Th MOXKJIUBICTh BU3HAYUTU PIBEHb MPUBAOIMBOCTI
a00 BIOIITOBXYBAaHHS PETIOHY B I[JIOMYy YU OKPEMHUX ITOCENIEHb 30KpeMa. 3a JOMOMOTOI0
AHKCTHUX OINHUTYBaHb (€KCIEpTaMH BUCTYIAIOTh CaMi KUTEN PETioHy) Uil KOXKHOI IIJISTHKH
JIOCTIIKyBaHOT TEepUTOpii BU3HAYAETHCS 11 MOPIBHSUIBHA MIHHICTH 13 MiCLIEM MOCTIHHOTO
npoxuBaHHSA. bBynyroTecs BiAmoBimHI Tpadiku, HAa OCSIX SKHX BIIKIQNAIOThCS HaJaH1
eKCIepTaMH cepeaHi OanbHi OIIHKH MPHUIATHOCTI KOXHOI JUISTHKH TEPUTOPIi U IPOKUBAHHS
Ta iX panru. Perionu (abo nimsHKHM iX Tepurtopii), Ae Taki rpadiku MarOTh BHUCOKI TPaJI€HTH,
NOTEHIIIHO € perioHaMHM BiIIUIMBY HAceJCHHs. |, HaBNaKW, pErioHH, J¢ KpHBa Mae
ACHUMIITOTUYHUHN XapakTep, € MIrpauiiHo npuBabIMBUMHU. AJle JaTHU KUIbKICHY TapaMeTpH3alliio
o0csATiB Ta IHTEHCHMBHOCTI MIrpalifHUX TIOTOKIB HAa OCHOBI TakKUX TMOOYJIOB JOCUTH
npoOaemMaTudHO. TOMy MPOTHO3M MEXAaHIYHOTO PyXYy HACEJICHHS, pO3pOOJIeHI 3a JOMOMOTOI0
eKCIIePTHUX METOMAIB, y OUIBIIOCTI BHUIAJKIB HOCATH SKICHUW XapakTep, Maro4d JIHIIE
Haif3araipHilI KUTbKICHI OPIEHTUPH.

TakuM 4MHOM, HE TUBJISYUCH HAa 3HAYHY KIJIBKICTH POOIT MO0 MPOTHO3YBAHHS MIrpariid,
BIJINMOBI/THI METOJIUKH 1€ JOBOJI1 C1a00 po3po0IIeH] Ta BUMAraroTh MOAAIBIINX JOCTiHKCHb.

3. [IporHo3yBaHHs po3cesleHHs] HAaceJIeHHS.

['onoBHOIO crenM(iKO TPOTHO3IB PO3CENEHHS HACEJNCHHA € Te, M0 IX 00’eKTamu
BUCTYNAIOTh HE OKpPEMi IIOCEJICHHS, a CHUCTEMH HACEJICHUX ITyHKTIB, B3a€MOIIOB’S3aHUX Yy
BUPOOHMYOMY, COIlIaJbHOMY Ta IHIIMX BIJHOMICHHSIX. MIHIMAJIbHUM TEPMIHOM, Ha SKHI
PO3pOoOIsAI0ThCA Taki MPOrHO3U € 15-20 pokiB, IO A7 AESKUX IHIIUX CYCHUTbHO-reorpadiuHux
MIPOIIECIB € JANEKOI0 MEPCIEeKTHBO. Ll Pi3HUIIA MOSCHIOETHCS Ty’KE€ BHCOKOIO 1HEPIIHHICTIO
HasIBHUX MEPEX IOCEJIeHb, 3HAYHO OIIBIIOI TPUBATICTIO EKCIUTyaTallii Takux 00’ €KTiB, K,
HaIPUKJIA, MICTO, TPAIIEEMHICTIO TX MMPOEKTYBAHHS 1 CTBOPEHHSI.

[Ipoulecu po3cereHHs HaceleHHs, fAK 1 BCl CycHuIbHO-TeorpadiyHi mpolecH
XapaKTepU3yIOThCS IUKIIYHICTIO PO3BUTKY. B Mexax koxHoro mukiy Jx.Jxub0c BuIiiuB
’aTh (pa3: mpupicT HAceNeHHs Yy MicTaX MPHOJIM3HO JOPIBHIOE NMPHPOCTY HACEICHHS B CElax;
TEeMITH 3POCTaHHS HACEJICHHS MICT IMEPEeBHUILYIOTh TEMIM 3POCTaHHS CIIbCHKOTO HACEICHHS,
aOCOJIIOTHE CKOPOYEHHS YHCENBHOCTI CUIBCHKOTO HACENCHHS; 3MEHIICHHS aOCOIIOTHOI
YHUCENBbHOCTI HACeJICHHS MaJIMX MICT; BUPIBHIOBAaHHS I'yCTOTH HACEJIEHHS MICHKUX arjoMepanii i
pemTH TepuTOopii, B pe3ysbTaTi YOro JOCATAETHCS PIBHOMIPHICTH PO3MIIIEHHS HACEICHHS.
BusnaueHHs1 HasBHOI CTajail PO3BHTKY IPOIIECIB PO3CEIICHHS HAceJeHHsS B PErioHI HabaraTo
MOJIETTIIY€ MPOoLieC PO3pOOKH BIAMOBIIHUX MPOTHO31B Ta IHTEPIPETAIlil IX pe3yIbTaTiB.

Bubip KOHKpeTHHX MapameTpiB MPOTHO3YBAaHHS PO3CEJICHHS HACEJICHHS BU3HAYAETHCS HE
TUTBKH HOTO METOIO0 Ta JIOBXWHOKO MPOTHO3HOTO TOPH30HTY, @ TaKOX 1 PO3MipamMH TEPHTOPIi.
UuMm OUIBIIO € TEPUTOPisl PErioHy, TUM MEHIIE TEPUTOPIATBbHUX MapaMeTpiB CHUCTEMU
pO3CeNiCHHS MOKHa BHU3HAYMTH Ha NepcrekTuBy. Ha piBHI aaMiHICTpaTUBHOTO paioHy
MOYJIMBUM € TIPOTHO3YBaHHS MailOyTHHOTO MiCLIETIOIOKEHHS KOXKHOTO MOCEICHHS, BU3HAYCHHS
fioro mapameTrpiB; Ha PIiBHI X CYyCHiJIbHO-reorpadiyHUX MaKpOpaloOHIB 3 BUCOKHM piBHEM
JIOCTOBIPHOCTI MOXXHA TPOTHO3YBATH JIMINIE 3arajbHI CTPYKTYpPHI 3pYIICHHS B PO3CEJICHHI.
Boanouac mporuos posceneHHs OUIbIIUX TEPUTOPIA Mae OUIbITY HMOBIPHICTH, OCKUIBKH BiH €
MEHIII KOHKPETHUM 1, BiIMOBIAHO, HMOBIPHICTh MMOMIIKH € HIDKYOI0. [l0 IbOTO CTijl 101aTH, 1110
BEJIMKI CHCTEMH PO3CEJICHHS € OUTBIN CTIHKMMH, MEHIIIC ITi/IJaH] BIUTMBY BHUITAJIKOBUX 30BHIIIHIX
dakTopiB.



BaxxnuBy ponp TpW  MPOTHO3YBAaHHI TEPUTOPIAIBHMX 3MiH PETiOHAIBHUX CHUCTEM
pO3CeNeHHs BiIIrpaloTh MaTeMaTHKO-KapTorpadiyHi METOIH, SIKi epeadavyaroTh Mooy 10By cepil
KapT CTaTUCTUYHUX MOBEPXOHb MOTEHIIANy IOJIsI PO3CETCHHS 3a 0a30Bi POKH 3 ypaxyBaHHSIM
JMICKPETHOTO XapaKTepy MPOCTOPOBOTO BUPA3y JAHOTO MPOIIECY.

OCKUIBKHM TPOLIECH PO3CEJIEHHS HACEJICHHsS HE € OJHOPITHMMHU 3a CBOEK CTPYKTYpPOIO,
BOXXJIUBOIO MPOOJIEMOIO € Y3TO/DKEHHS MPOTHO31B OKpeMHUX iX CKJIAQJOBUX, MEpeayciM e
CTOCYETHCSI Y3TOJKEHHSI TPOTHO3IB MICBKOTO Ta CUIBCBKOTO poO3CelieHHs. Tak, MOKa3HUKHU
YHCEIbHOCTI HACENIEHHS MICHKHX IIOCENIeHb, PO3BUTKY cdepu O0OCIyroByBaHHSI B HHX €
BXIJTHUMHU JIJISl TIPOTHO3HHMX MOJIENCH ClIBCHKOTO PO3CENIeHHs (30Kpema, sk (hakTop Mirparii
CUIbCBKOTO HaceneHHs). IIoKa3HMKM XK JIIOAHOCTI CUIBCBKUX IOCEJICHb BHUKOPUCTOBYIOTHCS Y
MOJENIIX MICBKOTO pO3CEJIEHHS, 30Kpema, Ui BU3HAUYEHHS YHCENIBHOCTI 3alHATHX B
00CITyTOBYIOUMX Tally3sX. MirpamtiiiHi MOTOKM TaKOX € OJHUM 3 OCHOBHHUX EIIEMEHTIB, IIO
3a0€3MeUyI0Th B3a€EMO3B’ 130K MOJIETIEH MICBKOTO 1 CUTBCHKOTO PO3CEIICHHS.

Ilpozcno3ysanna MiceKo20 po3ceneHHA Hacenenna Tnependadae po3poOKy MPOTHO3IB
“pUCYHKY” Ta TYCTOTH MEpeXi MiCBKHX TOCEJIeHb, YUCENFHOCTI HACEJICHHS B KO)KHOMY 3 HUX.
Jnst BU3HaueHHs 3MiH y cdepax BIUIUBY MICBKHX IOCEJICHb MO TEPUTOPIi PETioHy Mmepeaycim
BUKOPUCTOBYIOTbCS MaTeMaTHKO-KapTorpadiuHi METOIU y MeXax eKCTPaIoJsALiiiHOro crnocody
NPOTHO3YBaHHSA. B paMkax jkeé HOPMATHBHOTO CIOCOOY OCHOBHMMHU € EKCIEpPTHI METOIHU
MPOTHO3YBaHHSA, IO IepeadavyaroTh BU3HAYCHHS TOJIOCIB 3POCTAaHHS B PETiOHI, OCKUIBKH
MIPOTHO3U PO3BUTKY MICT B IIPHUHIIMII CIIUPAOTHCS HA MIPOTHO3HU iX (YHKIIIH.

JUis IpOrHO3yBaHHS YMCEIbHOCTI HACEJIECHHS MICBKUX IOCEJIeHb BUKOPUCTOBYIOThCS Ti
cami METO/M Ta METOAMKH, LIO 1 JUIsI MPOTHO3YBAHHS YMCEIBHOCTI HACEJICHHS PErioHy B LILJIOMY
— 3TNIADKYBaHHS, aHAJIITHYHOTO BUPIBHIOBAHHSI, IEPECTAHOBKH BiKiB, TPYIOBHX 3aTpaT. OKpemo
CJ1] 3yITMHUTUCS HAa BUKOPUCTAHHI EMIIPUYHHUX 3aJI€KHOCTEH JJIs1 MPOTHO3YBAaHHS YUCEIBHOCTI
HacelieHHs1 MicT. Halinmommupenimoro y upomy BigHomieHHI € (opmyna [unda-Measeakosa
(“panr-po3mip”), sKa J03BOJIIE 32 TPOTHO3HOIO BEJIMYMHOIO HANHOUIBIIOrO IOCEICHHS
BU3HAYMTHU NIPOTHO3HY YMCENBHICTH pemtH: H; = K'*H %7 ne H; — nporHo3Ha 4MCeIbHICTh
HACEJICHHS J-T'O 32 PaHTOM TOCENIeHHS, H; — IpOrHO3HA YHCENIbHICTh HAHOUIBIIOTO MOCEICHHS,
k, a — emnipuuni xoedimientu. I'. [{und BBa)kaB Taky 3aleXKHICTh BiIOOpaKEHHSAM pPIBHOBAru
MK CHJIaMM, II0 BHUKIMKAIOTh 30CEPEKCHHS HACEJIEHHS y MEHII YMCJIEHHUX, ajle OUIbIIMX
MICTax, 1 CHJIaMH PO30CEepeKEHHsI, NOB’S3aHUMH, 30KpeMa, 3 piBHEM arjioMeparii IeHTpiB
BUPOOHMIITBA, SIK1 3QJI€KATh B1l PO3MIIICHHS PKEPEJT CHPOBHHHU.

Mertoarka 3acTOCyBaHHsS JaHOi €MITIPUYHOI 3ale)KHOCTI Ul LiJed NPOrHO3yBaHHS €
takoro. CriovaTky AJ1sl KO)KHOTO KOHKPETHOT'O PETiOHY €MITIPUYHO BU3HAYAIOTHCS KoedilieHTH k
Ta a TaKAM YHHOM, MO0 MIiHIMI3yBaTh BigXwieHHS. Tak, HampWKIajd, Koe(ilieHT a, IIo
XapaKTepu3ye TaHI'€HC HaXWIy MPsSMOI, sIKa 33Ja€ThCsl JaHUM PIBHSAHHSAM, 3aJI€KUTh BlJ PIBHA
KOHIIEHTpallli HACeJIeHHs B MicTaXx MEBHOro paHry. UMM BuUIlle KOHLIEHTpALis HACEIEHHS B
MICTaX BWIIUX paHriB, THUM OimbliuM BiH €. Jlami ogHMM 3 BUIIE3TaJaHUX METO/IB
NPOTHO3Y€ETHCSI YHMCENBHICTh HAceNleHHs HaiOuipmoro wmicra. Hapemri, miacTaBisiiodn 10
piBHsaHHs [{unda-MensenkoBa mouyeproBo paHr KOXKHOI'O IOCEJICHHS, BU3HAYAEThCS IPOTHO3HA
YHCEIbHICTh HACEJICHHS B KOXKHOMY 3 HUX. AJle 1010 BUKOPUCTAHHS Ii€i 3aJI€KHOCTI € MEBHI
ymoBu. [lo-mepie, BoHa 1a€ JOCTOBIpHI pe3yJNbTaTH JHUILIE TOMi, KOMU MDK IOCEICHHIMHU
perioHy icHYIOTh (DYHKITIOHANBHI B3a€MO3B’s3KH. [1o-apyre, 116 MpaBUIIO BiTHOCHUTHCS JIHIIE 710
NOPIBHSAHO BEIMKHX MICBKUX IOCENI€Hb; AJISl MPOTHO3YBAHHS YHMCEIbHOCTI HACEIEHHS MaMX
MICT Ta CUIbCHKUX MOCETIEHb BOHO HEMIPUIATHE.

[TporHo3M YMCENBHOCTI HACEJIEHHS MICHKHUX IOCEJICHb CIyXaTh 0a3010 JUIsl BU3HAYCHHS
NEPCIEKTHB X Mepexo/ly 3 OHI€T KaTeropii B HIIY.

MeToauku npozHo3yeanHA CiNbCbKO20 PO3CENEHHA HACENeHHA MEHII PpPO3pOOJIeHi.
3BHYAIHO 3aTaNbHUI “PUCYHOK” MEPEXi CilbCHKMX IOCENeHb 3a/IHINAcThCs He3MiHHMM. Moro
JTUHAMIKa OB’ s13aHa JIUIIIE 13 MOTJIMHAHHIM CUTBCHKUX TOCEICHb MICTaMH, 3 OJTHOTO OOKY, Ta ix




3HENIOJHCHHSIM — 3 1HImoro. ToMy BIJMOBIIHI MPOTHO3W TICHO IIOB’s3aHI 13 MPOTHO3aMH
PO3BUTKY MICBKHX ITOCEJIEHb Ta IPOrHO3aMHU YUCEIbHOCTI HACEIICHHS CLIBCHKHX.

Ha nuHamiky 4mMCenbHOCTI HACENCHHS CUIbCHKUX IMOCEICHb HAWOUIBIINK BIUTUB MAalOTh
ColLliaNbHI YMHHUKH, BUPOOHWYI X (aKTOpH, 30KpeMa NOTPeOH CiTbCHKOTOCHOIapChKOTO
BUPOOHMILITBA Yy TPYIOBHUX pecypcax, AajleKo He 3aBXKIH J03BOJSIOTH TOYHO BU3HAUYUTH
YHCENBHICTh CUTBCHKOTO HaceJeHHS. ToMy aisi HOro NMPOrHO3yBaHHS OCHOBHUM METO/OM
3aJIMIIAETHCS METO/1 NEPECTAaHOBKHU BiKiB, 110 JIO3BOJISIE HAMOLIBII aJJIeKBaTHO BpaxyBaTH 3MiHU
y CTaTeBO-BIKOBill CTPYKTypi HACEJICHHS 3 ypaXyBaHHIM MIrpariiiHuX TeHICHIIIH.

3anumanna Ona camoKOHmMpPOJ0:

OxapakTepu3yiTe OCHOBHI OCOOJIMBOCTI MPOTHO3YBAaHHS JIEMOIIPOCTOPOBUX MPOLIECIB.

Bin "oro 3anexuth BUOIp METO/IIB IPOTHO3YBAHHS YMCEILHOCTI HACETICHHS PEriony?

VY 4oMy CyTHICTh METOJy IEPECTaHOBKH BiKiB?

JlaliTe TIOPIBHSJIBHY OIIIHKY OCHOBHHUX METOJIB IPOTHO3YBAHHS MEXAHIYHOTO PYXY

HaceJeHHs.

5. Sk B3aeMOMNOB’si3aHI MPOTHO3M MICBKOTO Ta CUIBCBKOTO PO3CEIEHHS HACENeHHS Y
perioni?

Eal ol



Tema 12. METOJAUKA ITPOI'HO3YBAHHA PO3BUTKY I'OCIIOJAPCTBA PEI'TOHY

1. Ilporuo3yBaHHS NPOMHCJI0BO-IIPOCTOPOBHUX NMPOIIECIB V PErioHi.
2. IIporHo3yBaHHS arpapHO-NPOCTPOBHUX MPOIIECIB V PerioHi.

3. IIporuo3yBaHHS COIiaJbLHO-IPOCTOPOBHUX IMPOIIECIB.
3anuTaHHs IS CAMOKOHTPOJIIO.

1. [Iporuo3yBaHHsl POMMCJIOBO-IIPOCTOPOBUX MPOIECIB Y perioHi.

CycninvHo-2eoepagiuni  npoeHo3u npoMuUcio8oeo GUpoOHUYmMea 6 pe2ioHi TIOBUHHI
BKJIIOYATHU NIepei0aueHHs nepcneKmusHux o0cs2ie ma cmpyKmypu RpOMUCiI08020 UpOOHUYMEA,
posmiugenns tioeo no mepumopii 6 matiOymuvomy. IIporHO3M K IHIIUX TOKAa3HUKIB (K,
HANpHUKIaJ, [[IH HA IPOMHUCIOBY MPOIYKIIIO UM TEXHOJIOTTYHUX KOe(Iilli€HTIB BUTPAT CUPOBHHU
Ha BUPOOHHIITBO OJMHUII MPOIYKIIii) OEpyThCs i3 MPOTHO31B EKOHOMICTIB, TEXHOJIOTIB.

Jlst mpomuciioBo-reorpadiyHUX MPOIIECIB BIACTUBI HU3bKA 1HEPIIIHHICTD, CUIIBHUIN BILUTHB
30BHIIIHIX ()AKTOPIB, & AMHAMIYHI PN MOKA3HUKIB, 110 iX XapaKTePU3yIOTh, € CTAIllIOHAPHUMH.
ToMy BUKOPUCTAaHHS JUIs TNPOTHO3YBAaHHS NPOMMCIOBOTO PO3BUTKY PETIOHY TpaauLiiHUX
METOJMK, TIOB’I3aHUX 13 BU3HAUYECHHSIM TPEHIIB Ta IX EKCTPANOJIIic€l0 Ha MailOyTHE, € HAYKOBO
HEOOTPYHTOBAaHUM, TPyOO MOMMIKOBUM. J[0 IILOTO CIIiJT JOJATH, 110 TPOTHO3YBaHHS 00CATIB Ta
CTPYKTYpPH IPOMHCIOBOIO BUPOOHHUIITBA HAa JajeKy HEpCHEKTHBY € HEAOLUIBHUM B CHUIY
BUIII€3a3HAYCHHUX BJIIACTHBOCTEH LIUX MPOIIECIB.

[Tporuo3yBaHHsI 0OCATIB NMPOMHUCIIOBOTO BHPOOHHIITBA B PErioHI mepemdayae moOymaoBy
IIPOTHO3HO1 KOPEJSIIIHHO-PErPECUBHOT MOJIeNi, B SAKOCTI (haKTOPIB y SIKI BUKOPHUCTOBYIOTHCS
o0caru 3amaciB BCiX BHIIB PECypcCiB, HEOOXIAHMX MJii HOPMAaJbHOTO (PYHKI[IOHYBaHHS
BIJIMIOBIZTHOT TaTy31 MPOMHUCIOBOCTI:

v =f(x1, X2, ..., Xn), 1€

y — 00csATH BUPOOHHUIITBA TIEBHOTO BUYy POMHUCIOBOI MPOAYKITIi;

X; — OCHOBHI MPOMHCIIOBI BUPOOHHY1 (HOHIH;

X2 — YUCEBbHICTh IPOMHCIOBO-BUPOOHHYOTO-TIEPCOHATY;

X3 — 00cCsTH IHBECTHIIIN Y TPOMHICIOBE BUPOOHUIITBO;

X4 — TEXHOJIOTIYHUN PIBEHb MPOMHUCIOBOTO BUPOOHUIITBA,

X5 — 3amacy CHPOBHHHM Ta MaTepiaiiB;

X — 3amacH BOJHUX PECYPCiB TOIIO.

JlJiss po3paxyHKy TICHOTH 3B’S3Ky Ta (POPMH 3aJI€KHOCTI MiXK 0OCSTaMy MPOMHUCIOBOTO
BUPOOHMIITBA Ta (PAKTOPHUMHU O3HAKAMH BEJIMYHMHA TEPIOay PETPOCIHEKIli MOBHHHA OyTH HE
meHo 10 poki, mo6 3a06e3neunT HeOOXITHY JOCTOBIPHICTH MPH BU3HAYEHHI BiJMOBIAHHUX
teHaeHIii. CrnoyaTtky Ui KOXKHOI Mapy MOKa3HMKIB (¥ 1 x;, ¥ 1 X2 1 T.I.) pO3paxoBYIOThCS
KOCQIIIEHTH KOpeNsIii 3 PI3HAMH YacOBUMH Jlaramu. [liciis BHU3HAYEHHS ONTUMAJIBHOT
BEJIMYMHU YacCOBOTO JIary BIUIMBY KOKHOTO (paKTOpy Ha OOCATM MPOMHUCIOBOTO BUPOOHUIITBA,
dopMmyeTbCcsl MaTpuusd JAMHaMiuHOi iHGopmamii a8 oOpaxyHKy piBHSHHS perpecii. 3a
JIOTIOMOTOI0 OJIHI€1 13 CTaHIAPTHUX HpPOrpaM KOPUCTyBaya METOJOM HaMMEHIIMX KBaJpaTiB
BU3HAYAIOTHCS KOS(IIIEHTH PIBHSHHS perpecii Ta JaeThCs OIiHKA MOOYJ0BaHOI KOPENSiiHO-
perpecuBHOi Mogeni. [ligcTaBisirtoun MOKIMBI MaliOyTHI 3HAYeHHS (PaKTOPHUX MOKA3HUKIB (X;),
OTpUMaHi Yy BIJNOBIJHUX IPOTHO3aX PECYpPCiB PErioHaJbHOIO PO3BUTKY, BHU3HAYAIOThCA
NECUMICTUYHE, DPEATICTUYHE Ta ONTHUMICTHYHE MPOTHO3HI 3HAUYEHHS OOCHTIB BHUPOOHUIITBA
JOCITIIKYBAHOTO BHY TIPOMHCIIOBOT IIPOTYKIIil B PETiOHI.

3a pe3yJbTaTaMH KOPEJSALIMHO-PETPECHBHOTO aHAJl3y MPOMHUCIOBOTO BUPOOHHUIITBA B
perioHi HECKIaJHO BU3HAYMTHU 1 MPOTHO3HI 3HAYEHHS TAaKUX BIJHOCHUX IIOKa3HHKIB, SK
NpaleEMHICTh,  MaTepiaJIOEMHICTh,  €HEPrOEMHICTh,  (OHAOBIJAa4da,  PEHTAOETBHICTH
BUPOOHHUIITBA KOXKHOTO BHJLy IPOMHUCIIOBOI POAYKIIiT TOMIO.




IIporHo3yBaHHsl CTPYKTypH HPOMHCIOBOrO BHUPOOHMLTBA 0a3ye€TbCsi HAa BUKOPUCTAHHI
amapaTy MaTeMaTHM4YHOrO MpOrpaMyBaHHS, 30KpeMa, CHMIUIEKCHOTO METOJy JIIHIHHOIo
nporpamyBaHHs. B skocti iHpopmanii ans moOymoBH BUPOOHMYOI MOJENi JIIHIHHOTO
pOTpaMyBaHHs BUKOPUCTOBYIOTHCSI MIPOTHO3HI OOCSATH pecypciB MPOMHUCIOBOTO BHPOOHUIITBA
Ta HOPMATUBHI KOE(DIIIEHTH X BUKOPUCTAHHS HAa BUPOOHMIITBO OJIMHUII TIPOIYKIIii, MIHIMAaJIbHI
noTpedM TrocrojapcTBa PpEerioHy y BIANOBIAHIA MNPORYKIIT MPOMUCIOBOCTI. 3arajibHUNA
MaTEeMAaTHYHUHN BUTIIS MOJIENI HACTYITHHIA:

3uaiitn £ =c¢,x; —> min npu ymosax:

2.4;%,; <b;
x;2d;, ne

Xj — IPOTHO3H1 00CATH BUPOOHHIITBA j-T'O BUAY IPOMHUCIOBOI MPOMYKIIii B PEriOHI;

¢j — TPOTHO3HI TPOILIOBI 3aTpaT Ha BHUPOOHMUITBO OAMHMII j-TO BUAY IPOMHCIOBOI
NPOAYKIIii B perioHi;

b;— IPOTHO3HI 3aIacH i-ro BUIy PECYPCiB MPOMHUCIOBOTO BUPOOHHUIITBA B PETIOHI;

@jj — TEXHOJIOT14H1 KOe(ILIEHTH BUTPAT I-r0 pecypcy Ha BUPOOHHMLTBO OJHMHHUIIL j-TO BUIY
MIPOMUCIIOBOT IPOAYKIIi1 B PErioHi;

d; — MiHIMaJIbHI NIPOTHO3HI NOTPeOU y BUPOOHUITBI j-T0 BUAY IMPOMHUCIOBOI MPOAYKIII B
perioHi.

3a IONOMOroI0 OJHI€l 3 MPOrpaM KOPHCTyBada PO3PaXxOBYIOTHCS ONTHUMAaJbHI 3HAUCHHS
BUPOOHUIITBA KOXXHOTO BHUIY IPOMHUCIOBOI MPOIYKIi B PErioHi, BU3HAYAIOTHCA JIMITYIOUl
dakTopu. Jlami oTpuMaHi ONTHUMaibHI 3HAUYEHHS OOCATIB BUPOOHUITBA KOXHOTO BHUIY
IPOMHCIIOBOT MPOAYKIIi B pErioHi MEpeBOAATHCS y BIACOTKOBY (hopMy i MOPIBHIOIOTHCS 3
HasBHUMHU Ha 0a30BUU pIK MPOTHO3YBaHHS. BenmnuumHa pi3HUIN MDK ONTHUMAJIbHUMHU Ta
peaTbHUMH 3HAYCHHSIMH € TIJCTaBOIO Ui OOIPYHTYBAaHHS HANpsIMiB CTPYKTYPHUX 3MiH Yy
POMHCIIOBOMY BUPOOHHUIITBI B PETiOHI Ha TIEPioJl yIIepeHKEeHHS.

3a3BuuUail  HaBITH OKpeMy Taly3b IIPOMHCIIOBOCTI, MpPEIACTaBIeHy OaraTtbma
HiANPUEMCTBAMH, B TIPHHIUII HEMOXIIMBO OMNHMCATH OJHOPIBHEBOIO CHMIUIEKCHOIO MOJIEILITIO
JiHiltHOTO TporpamyBaHHs. ToMy Ha MPaKTUIl BUALISIOTHCS piBHI AudepeHIianii ramysi Ta ans
KO>KHOT'O PiBHA OyAyIOThCSI aBTOHOMHI OJIOKOBI MOZENi. A BXe MOTIM BCl OTpUMaHi pe3yJbTaTu
CYMYIOTBCSI Ta BH3HAYa€ThCS 3arajbHa MPOTHO3HA CTPYKTypa MPOMHUCIOBOTO BHPOOHHIITBA B
perioHi.

BaxnuBe 3Hau€HHS MTPU NPOTHO3YBaHHI CTPYKTYPH IIPOMHUCIOBOTO BUPOOHHUIITBA B PErioHi
Mae noOyzoBa OanaHCOBHX MOJENEH, sKi JO3BOJSIOTH ONTHUMI3YBaTH SK 3arajibHi 0OCSTH
BUPOOHHUIITBA KOXKHOTO BHJLy IIPOMHUCIIOBOI POAYKIIii B PErioHi, Tak i MKIary3eBi IX TOTOKH.

[IporHO3yBaHHS PO3MIIMICHHS IPOMHCIOBOTO BHUPOOHMIITBA 110 TEPUTOPIi peETioHy
3IIMCHIOETBCS 3a JIONIOMOTOI0 MAaTeMaTHKO-KapTorpadiyHUX METOMIB, 30KpeMa IUIIXOM
noOy10BH cepii KapT CTaTHCTUYHUX IMMOBEPXOHb KOHLEHTpAIii mpoMucioBocTi. s mporo 3a
0a30Bi pOKM (HANMPHKIAA, KOXHI S5 pOKIB MPOTSATOM OCTAaHHIX JBAALSATH) I KOXKHOTO
MPOMHKCIIOBOTO TYHKTY, IIEHTPY, BYy3/J1a pO3PaxOBYIOThCS KOCQIIIEHTH KOHIEHTpAIli
IPOMHUCIIOBOTO BHPOOHUIITBA Ta CIOCOOOM i30JiHIM 3a JONOMOIOK CTaHAAPTHOI HpPOrpamu
KOpUCTYBaya OyIyIOThCS BIAIMOBIHI KapTH CTATUCTUYHUX MOBEPXOHb. Taki KapTu € IMiJICTaBOIO
JUI BUSBIICHHA TEHJCHIIH Yy TEpUTOpIaIbHUX 3pYIICHHSIX MPOMKCIOBOTO BUPOOHUIITBA B
perioHi Ta ix ekcrtpamoisiii Ha MaiOyTHe. BogHouac BOHHM JAarOTh MOXIJIMBICTH Bi3yaJbHO
BU3HAYUTU TEPHUTOPIl HAIIMIIKOBOI KOHIIEHTpAIi MPOMHCIOBOIO BHPOOHMITBA Ta TEPHUTOPII,
10 3aJIMIIAIOTHCS 1032 ¢(epol0 BIUIMBY PETiOHAJIBHUX SZEp MPOMHCIOBOro BUpoOHUITBa. Ha
OCHOBI TakOro aHalli3y OOIPYHTOBYIOTHCS HANPSIMKH BHHOCY TPOMHCIOBUX 00’€KTIB 32 MEXKI
TEPUTOPIA 3 HAJIMIIKOBOIO KOHIIEHTPAIIEID Ta MICIS MEPCIEKTUBHOTO OyIiBHHUIITBA HOBHUX
MIPOMUCIIOBUX 00’ €KTIB.

I, HapemTi, 3 METOI0 BHU3HAUEHHS ONTHMAJIbHUX MEX CHPOBHHHUX 30H OCHOBHHX
IPOMHCIIOBHX ITiIIPUEMCTB Y PETiOHI B PO3pi3i OKpEMUX Tally3ei Ui TOBApHUX IPyT OYIyIOThCS




TPAHCIOPTHI MOJIEJII JIIHIHHOTO MporpaMyBaHHs. [HpopMaIlie€ro 1y moOyI0BU TaKUX MOJCIICH
CIIyaTh MPOTHO3HI 00CSITH BUPOOHUIITBA CUPOBHHHM Ta MOTY>KHOCTI MEPEPOOHUX MiJMPUEMCTB,
a TakoXX OOCSTH 3aTpaT Ha TPAHCIOPTYBAaHHS OJWHMIN MPOAYKIIi BiJ MICIb BHPOOHHUIITBA
CHPOBHHH JI0 KOXHOTO IepepoOHOro MiANpHEMCTBA. B pe3ynbraTi MpoBeeHHs pO3paxyHKIB 3a
JIOTIOMOTOI0  OJIHI€] 3 TporpamM KOPHCTyBaya BUPOOHWUKH CHPOBHUHH ‘‘3aKPIILIIOIOTHCSA’ 3a
nepepobHuMU mianpueMctBaMu. OKpiM LbOTO, MIC/I KapTorpadyBaHHs OTPUMAHUX Pe3yJIbTaTiB
JUISL PETIOHIB, Y SKUX MPOMO3HUIIiS CHPOBUHU TEPEBUIIY€ MOMUT Ha Hel, 0OIPYHTOBYIOTHCS MiCIIS
OyIiBHHIITBA HOBUX TEPEPOOHUX MiANPHEMCTB Ta MPOEKTHI iX MOTYyXHOCTI. s perioHiB, ae
MIPOTIO3HIIIS CHPOBUHU € MEHIIOKI0 3a MOMHUT MEPEepOOHUX MITMPUEMCTB, BU3HAYAIOTHCS 00CATH
Ha HAMPSMKH 3aBE3€HHS IMIIOPTHOI CUPOBHHH 3 1HIIUX PET10HIB.

2. I[IporHo3yBaHHsI arpapHO-NMPOCTOPOBUX MPOLECIB y PerioHi.

CycninvHo-2eoepagiuni  npocHo3u  CilbCbKO20CNOOAPCHKO20 BUPOOHUYMEA ) pecioHi
BKJIIOYAIOTh TEpel0aueHHs] HepcneKmueHux 00ca2ie, cmpykmypu ma HnpoOyKMUGHOCHI
CIILCLKO20CN00APCHKO20 BUPOOHUYMEA, a MAKONC NONUMY HA Y10 NPOOYKYIIO.

HaificToTHimow oco0auBICTIO arpapHO-reorpadiuHuX MPOIECiB MO0 MPOrHO3YBaHHS € iX
3HAYHA 3ANIeHCHICMb IO CMAHY NPUPOOHUX YMO08. JIOCTOBIpHO TependauyuTH, SKUMH OYIyTb
NPUPOAHI YMOBU B MailOyTHbOMY, MOXKHA JIMIIIE HA Jy)Ke KOPOTKY mepcrnekTuBy. [Ipu Oiapmmx
TEpMiHaX MPOTHO3YBaHHS IEH BIUIMB 3aJHINAETHCS (PAKTUYHO HEOLIHEHUM, IO TIEBHOIO MipOIO
3HIKYE SIKICTh TPOTHO3IB CUTBCHKOTOCIOJAPCHKOTO BUPOOHHUIITBA. 3BUYAWHO Y BIAMOBIIHHUX
MOJIENIAX 3aKJIaJa€eTbCs IMEBHUM BIJCOTOK BIAXWJIEHb IMPOrHO3HUX 3HA4YE€Hb, IOB’A3aHUHN 13
BIUIMBOM Hemepen0adyBaHUX YHMHHUKIB. AJie BIUIMB caMe€ NPUPOJHUX YMOB Ha PO3BUTOK
arpapHo-reorpadiuHuX MPOIECIB PiK Bl POKY CYTTE€BO pisHUTHCS. [Ipu npomy BiH Moxe OyTH
K IMO3UTUBHUM, TaK 1 HETaTUBHUM.

[IporHo3yBaHHs 0OCSTiB BUPOOHHUIITBA CUTECHKOTOCMOIAPCHKOT MPOAYKIIIT 3/11HCHIOETHCS Y
HaTypaJbHii Ta BapTiCHIN hopmax.

[Tporao3Hi o0csTH BUPOOHUIITBA KOKHOTO BHTy POCIHHHHUIIBKOT MPOIYKIIl Y HaTypallbHIi
dbopmi po3paxoOBYIOTECS SIK JOOYTOK MPOTHO3HOI ILJIOMNII BIAIMOBIIHOI CLIBCHKOTOCIIOAAPCHKOT
KyJbTYPH Ha IPOTHO3HY 11 BpoxkaifHicTb. ToMy crmodaTtky HEOOXiIHUM € MPOTHO3 YPOXKAHHOCTI
Ta TOCIBHUX TUIOINI CLILCHKOTOCTIONAPCHKUX KYJIBTYP.

Tounuii TpPOTrHO3 BPOXKAMHOCTI — II€ CKIaJHA MDKIWCUUIUTIHApHA TpoliemMa, sKa
dbakTHYHO HE M CHIy A cycniabHO-reorpadis. IlepemyciM cimin 3a3HAYUTH, 10 AUHAMIYHI
psI BPOXKAMHOCTI CUIBCHKOTOCTIONAPCHKUX KYJIbTYpP XapaKTepU3YIOThCS CTalllOHAPHICTIO, TOMY
HOUTYK OyIb-sIKOi TeHJCHILII TyT € HEMOXJIMBUM. Y 0ararboX BHIIAJKaxX MPOTHO3HI 3HAYECHHS
BpOKAaWHOCTI OEpyThCsl 13 TPOTHO3IB EKOHOMICTIB-arpapHUKIB, SIKI JUISI TaKHMX PO3PaxyHKiB
3BUYAHO BHUKOPHCTOBYIOTh amapaT KOPEIAIiHHOro-perpecCuBHOTO  aHamuizy. B skocti
HE3QJIeKHUX 3MIHHHX, 110 BU3HAYAIOTh MIPOrHO3HUI pIBEHb BPOXKAMHOCTI OEpyThCS COPTHICTS,
SKICTh HACIHHS, SKICTh MIATOTOBKU IPYHTY, BHECEHHsS IOOpHUB, OpraHisaiis MOCIBHHX pOOIT,
SKICTh JOTJIALY 3a TIOCiBaMH, OpraHizamisi 30upaibHUX poOiT, BTpaTH TNpu 30MpaHHI,
TPaHCIIOPTYBaHHI, 30€peKEHHI TOIIIO.

[IpocTimuM MeTOOM, SKUM KOPUCTYIOTBCS CYCHUIbHO-reorpad, € BU3HAUYEHHS
CepeHbOT0, MAaKCHMAaJbHOIO Ta MIHIMAJIBHOTO 3HA4Y€Hb BPOXXKAHHOCTI  KOXHOI 13
CUTBCHKOTOCTIONAPCHKUX KYJIBTYP Y TEpPioja peTpocreKiii (Hampukial, MpOTATOM OCTaHHBOTO
necaTupiuysi). Takum 9MHOM, MU (DAKTUIHO OTPUMYEMO TPH BapiaHTH MPOTHO3Y YPOIKAMHOCTI.

ITporuo3 mociBHUX IJIOL] CUIBCHKOTOCIIOAAPCHKUX KYJIBTYP TAK0X PO3POOISIETHCS Yy TPHOX
BapianTax. llepmmii BapianT, mo mnepeadayae 30epeKEHHA ICHYIOUMX TEHACHIIN Yy
MaiiOyTHbOMY, PO3pPaxOBY€EThCS EKCTPANOJAIIMHAM CIIOCOOOM 3a JIOTIOMOTOI0  METOJIiB
3rAa/DKYBAHHS Ta AHAIITHUYHOTO BUPIBHIOBaHHA. Tak, Uisi JUHAMIYHUX PSIIB TUION] BCIX
CUIbCBKOTOCIIOAPCHKUX ~ KYJNbTYp 30KpeMa BH3HAYalOThCS TPEHAM, HAa OCHOBI SIKHX
00paxoBYIOThCS BIAMOBIIHI TPOTHO3HI 3HAYCHHS.




Jpyruii BapiaHT mependadae BU3HAYCHHS ONTHMAIBHOI CTPYKTYPH ITOCIBHUX IIIOMNI JJIs
JAHOTO perioHy. BiH 0a3yeThCsl Ha 3acTOCyBaHHI HOPMATHBHOI'O CIIOCOOY MPOTHO3YBAHHS 3a
JOTIOMOTOI0 CUMIUIEKCHOTO METOJY JIiHIWHOTO MporpaMyBaHHs. DopManizoBaHO Taka 3ajgada
Ma€ BUTIISA;

3uaiitn F = c,x; — min npu ymosax:
2.4;%,; <b;

n.=>d.

x/hj Z d‘l’ﬂe

Xj — IPOTHO3HI1 MOCIBHI IO j-i CLIILCBKOTIOCIIOAPChKOI KYJIbTYPU B PETIOHI;

¢j — TPOTHO3HI TIpOLIOBI 3aTpaTH Ha BUPOLIYBAaHHS OJHOIO TeKTapy j-i

CLTBCHKOTOCTIONAPCHKO KYJIBTYPHU B PETioHi;

b; — TPOTHO3HI 3amacW I-r0 BHAY PECYPCIB CUIbCHKOTOCIOAAPCHKOTO BUPOOHUIITBA B
perioHi;

@;j — TEXHOJIOT14HI KOe(Il[IEHTH BUTPAT i-T'0 Pecypcy Ha BHUPOLIYBaHHS OJHOIO IeKTapy j-i
CLIBCHKOTOCTIONAPCHKOI KYJIBTYpH B PETioHi;

d; — MiHIMaJbHI NPOTHO3HI MOTPEOU y BHPOOHUUTBI j-rO BUAY CLIBCHKOIOCIOAAPCHKOL
OPOAYKIIii B perioHi;

hj — IpOTHO3HA BPOXKAUHICTB j-1 CLIBCHKOIOCIIOAAPCHKO KYJIBTYPH B PETiOHI.

OcHOBHMMH pecypcaMu, IO OepyThCsl A0 yBaru y moaiOHuUX monensix (b;) € 3eMerbHi
pecypcH, pecypcu Tparli, TeXHIKO-TEXHOJOTIUHI PEeCypCcH, MiHEpaJlbHI Ta OpraHiyHi moOpuBa
TOLO.

3a 10MOMOroI0 OJIHIET 3 IPOrpaM KOPUCTYBaya po3paxoBYIOTHCS 3HAYSHHS MOCIBHUX IO
JUISE KOXKHOI CIJTbCHKOTOCHOMAPCHKOT KYJIBTYPH B PETiOHI, BU3HAYAIOTHCS JIIMITYIOUi (haKTOPH.
TakuM YMHOM, MU OTPUMYEMO APYTHH (ONTHMaJbHHI) BapiaHT MPOTHO3Y MOCIBHUX ILJIOIII
CUIbCBKOTOCIIOAAPCHKUX KYJIbTYp. BonHouac Taki pe3ynpTaTv ClOy’kKaTb OCHOBOKO 1 JUis
BU3HAYEHHS ONTUMAJIBHOI MPOTHO3HOI CTPYKTYPH IOCIBHHX IUIOII y perioHi. s 1poro
OTpPHMaHI 3HAYEHHS IUION[ KOXXHOTO BHJY CUIBCHKOTOCIIONAPCHKHUX KYJIBTYP TEPEBOIATHCS Y
BIJICOTKOBY (hOpMY 1 MOPIBHIOIOTHCSI 3 HAsSBHMUMH Ha 0a30BHI piK MpOrHO3yBaHHs. BenmnunHa
pI3HHUIII MDK ONTHUMAJbHUMM Ta pEAJbHUMHM 3HAUYEHHSAMH € HIATPYHTAM Ui BHU3HAYCHHS
MaciTalbiB HEOOXITHUX CTPYKTYPHHUX 3MiH MPOTSTOM MPOTHO3HOTO HEPIOy.

3a3Buuail y peasbHOMY JKUTTI JOCATTH ONTUMYMY € JOCHUTH NpOoOJIeMaTHYHUM. Tomy
BUHHMKA€E TMOTpeda y po3paxyHKy TpPEeThbOrOo BapiaHTy MPOTHO3Y TIOCIBHUX  ILJIOIII
CUIbCBKOTOCIIOAAPCHKUX KYJbTYp, SIKHH OM OJHOYACHO BpaxoOBYBaB ICHYIOYlI TEHJAEHLIT Ta
onTuMalbHi 3HaueHHs. /g 1poro HeoOXiTHO BUKOPUCTOBYBATH JOCBI (axiBLiB y Lil cdepi, X
3HaHHS peajbHOi cuTyamii. ToMy i OCHOBHHH MeTOJ OOpPaxyHKYy TakuWX 3HAUY€Hb — METOJ
EKCHEepTHUX OIIHOK. BakinBe KOpUTylOUYM 3HAYEHHS MPH LbOMY Ma€ BpaxXyBaHHA cleluQiku
TUMOBUX 30HAJbHUX Ta a30HANBHHUX (MPUMICHKHX) BHUPOOHUYO-TEPUTOPIATHHUX THUIIIB
CLIBCHKOTOCTIOIAPCHKUX MIANPHEMCTB Y MEKaX PETiOHY.

OTxe, MaoUu TpPU BapiaHTH TPOTHO3HUX 3HAYEHb YPOXKAMHOCTI Ta TPU BapiaHTH
IPOTHO3HUX 3HAYEHb MOCIBHUX IUIOIL CUIBCHKOTOCIONAPCHKUX KYJIbTYP, I0YEProBO 3HAXOIUMO
ix 1go0yTOK Ta OTPUMYEMO JEB’STh BapiaHTIB MPOTHO3IB  00CATIB  BHUPOOHUIITBA
CUIBCHKOTOCIIONAPCHKOI  MPOAYKIIi Yy perioHi. 3BHYAiHO aHANITUYHUM IUISIXOM BOHHU
y3arajJbHIOIOTHCS Ta BH3HAYAIOTHCS HAWOLTBII WMOBIPHI JAOBIpUi iIHTEPBAJIM MPOTHO3IB OOCSTIB
BUPOOHMIITBA KOKHOTO BUIY CUTBCHKOTOCIIOAAPCHKOT MPOIYKITIi.

[IporHo3Hi o00csrv BUPOOHMIITBA TBAPUHHUIIBKOI TPOAYKII y HarypalbHid ¢opmi
PO3paxoBYIOTbCA AHAJIOTIYHO — SIK JOOYTOK NPOTHO3HOI BEJIMYMHU MOTOJIB’S XynoOu Ha
NPOTHO3HHI piBEHb HOro MpOAyKTUBHOCTI. IIporHO3HMII piBE€Hb MPOIYKTHBHOCTI TOTOJIB S
KOXKHOTO BUIY Xya00u O6epeTbes abo 3 MPOTrHO31B €KOHOMICTIB-arpapHHKIB (7€ Y KOPEsIiitHO-
perpecuBHiil MoJeni B AKOCTI ()aKTOPiB BUKOPUCTOBYIOTHCSI MOKAa3HUKH TMOPOJHOTO, BIKOBOTO
CKJIaIy, SIKOCTI KOpMIB, piBHS 3a0€3MeueHOCTI HUMH, SKOCTi JOTJISAAY 3a XyJ10000 TOIIOo), abo
IUIIXOM  PO3PaxyHKy CEpeIHbOr0, MaKCHMAaJbHOTO Ta MIHIMAJIBHOTO 3HA4YeHb 3a Mepion




perpocmekitii. [Iporao3Ha cTpykTypa MmOroiiB’s XyJI00M BH3HAYAETHCSA 3a JIOMOMOTOI0 TPHhOX
METOJIB — LUIIXOM MOOYJOBU TPEHIOBUX Ta JEKOMITO3MLIHHHX MoOjened (3 BHKOPHUCTAHHIM
3IJIaJPKYBAHHS, aHAIITUYHOTO BHUPIBHIOBAHHS) 32 YMOBHM 30€pEeKEHHs ICHYIOUMX TEHICHIIIN;
IUIIXOM TOOYIOBH BHUPOOHMYOT MOJENi JIIHIHHOTO TNporpaMyBaHHs (1€ B SKOCTI JIIHIKHUX
pecypcHuX OOMEKEHb BHUCTYIAIOTh OOMEXKEHHS Ha 3alacu pPecypciB Mpail, TEXHOJOTIYHUX
pecypciB, KOpPMiB TOIIO) 33 yYMOBH JOCATHEHHS ONTHUMAJIbHOTO CTaHy; 3 BUKOPHCTaHHSIM
€KCHEePTHUX METO/IIB 3 METOIO BUSBJICHHS HAMOUIBII pealbHOTO BapiaHTy.

Jlnst po3paxyHKy MPOTHO3HHX OOCSTIB BUPOOHHIITBA CLIBCHKOTOCIIONAPCHKOI MPOAYKIIi y
BapTicHIM GopMi OyAyeThbCsl BIAMOBITHA KOPENSIIHHO-pErpecuBHA MOJIENb, MATEMAaTUYHO SIKY
MOKHA TIPEJICTABUTH TaK:

v =f(x1, X2, ..., Xy), €

¥ — 00CsTH BUPOOHUIITBA MTEBHOTO BUAY CLIBCHKOTOCIIONAPCHKOI POAYKITiT;

X — OCHOBH1 BUpOOHMY1 (DOH/IU Y CUITBCHKOMY T'OCIIOJIapCTBI;

X, — YUCENBHICTh 3alHATHX y CIIbCHKOMY T'OCIOJAPCTBI;

X3 — 00CSITH IHBECTUIIIH Y CLTBCHKOTOCIIOIAPCHKE BUPOOHUIITBO;

X4 — TEXHOJIOTIYHUH PiBEHB CUTLCHKOTOCIIONAPCHKOTO BUPOOHUIITBA,

X5 — 3a0€3MeUYCHICTh BOJHIUMH PeCypcamu;

Xs — BHECEHHS MiHEPaJIbHUX JOOPHB TOLIO.

3a JONOMOTOI0 O/IHI€T 13 CTAaHAAPTHUX MPOrpaM KOPHUCTyBaya BHU3HAYAIOTHCS KOCQIIIEHTH
KOpeJIsIii Ta mapaMeTpu piBHSHHS perpecii 3aiexHoi (y) Ta He3anexxHux (x;) 3miHHuX. Hlnaxom
MiJICTABJIECHHS MMPOTHO3HUX 3HAYCHb HE3AJICKHHUX MOKAa3HUKIB, OTPUMAHUX Y PECYpPCHOMY OJIOITI
NPOTHO3y  PETiIOHAIFHOTO  PO3BHTKY, BH3HAUYAIOThCA IIECUMICTHYHE, pEaTiCTUYHE Ta
ONTUMICTUYHE MPOTHO3HI 3HAUEHHS o0csIriB BUPOOHHUIITBA  KOXHOTO BUTY
CLITBCHKOTOCTIONAPCHKOI MTPOAYKIIIi y PETiOHI y TPOIIOBOMY BHpa3si.

VY pe3ynbTari BUIIEONUCAHUX PO3PAXyHKIB (PAaKTUYHO MPOTHO3YIOTHCSA 00CATH MPOIIO3HIIIT
CLTBCHKOTOCTIONAPCHKOI MPOAYKIIT Ha MEPCHEeKTUBY. I[HIIOI CTOPOHOIO MPOTHO3IB arpapHoO-
reorpadiuHuX TpoLECiB € TmepeadadyeHHS NOMUTY Ha JAaHy mpoxaykuito. Ilpo Bemuuuny
MaifOyTHBOTO TOMUTY CBiMYaTh TPOTHO3HI 3HAYEHHS OOCSTIB 3aKyNMOK KOXXHOTO BHIY
CLIBCHKOTOCTIONAPCHKOT MPOAYKIii. 3BMYAHO BOHU PO3PAaXOBYIOTHCS IIIIXOM CyMYyBaHHS JBOX
CKJIQJIOBUX — TOTped mepepoOHUX MiAMpHEMCTB Ta mMOoTped HaceneHHs. [IporHo3Hi moTpebu
nepepoOHUX MIANPUEMCTB Y CUIBCHKOTOCHMONAPCHKIA MPOAYKLII OTPUMYIOTHCS ILUIIXOM
IPOCTOTO PaxXyHKY Ha OCHOBI OTPUMAHHUX y MPOTHO3aX IMPOMHUCIOBO-TeOTrpadiqHuX MPOIECiB iX
noTy>kHOocTel. [IporHo3Hi moTpedu HaceleHHsS PO3PaxOBYIOTHCS HAa 0a3i MPOTHO3HHUX 3HAYEHBb
HOro YMCENThHOCTI 3 BUKOPHCTAHHSM HOPMATHBHHX Ta CEPEIHbO3BAKEHHX 3a OCTAaHHI KiJIbKa
POKIB TOKa3HUKIB CHOXXHBAHHSA PI3HUX BHUJIB CUIbCHKOTOCIOAAPCHKOI MPOAYKLII Ha Iymry
HACEJeHHA. 3 METOK Y3TO/DKEHHS MPOTHO3HMX 3HA4YeHb TOMUTY 1  MPONO3HIi
CIITbCBKOTOCTIONIAPCHKOI  MPOAYKINT y perioHi epeKTMBHUM € BUKOPUCTaHHS OaJlaHCOBHX
METO/IB.

3 MEeTO0 HPOTHO3HOI ONTHUMI3alii CIILCHKOIOCHOJAPCHKOT0 BUPOOHUIITBA 1O TEPUTOPIi
perioHy OyaylOThCsl KapTH TPEHIOBUX Ta 3aJUIIKOBHX IOBEPXOHb NMOKAa3HHWKA BUPOOHHUIITBA
CITBCBKOTOCTIONIAPCHKOI  MPOAYKINT Ha Jynry HaceleHHs (oaHoro 3aiHsAToro). Tpenmosa
HOBEPXHS BiZJ0Opaskae ONTUMAJIBHUI CTaH CLIbCHKOTOCHOAAPCHKOI0 BUPOOHUIITBA MO TEPUTOPII.
3aMIIKOBa K MOBEPXHS Ma€e MPOTHOCTHYHY LIHHICTH y TOMY IUIaHi, IO MO Hif BU3HAYAIOTHCS
TepUTOpii, J€ BIAXWICHHS BiJ ONTUMAIbHUX 3HAUYEHb y HETaTUBHUHN OIK € 3arpo3TUBUMHU
(3BMUallHO Ha TaKWX KapTax BOHM TO3HAYAIOTHCA YOPHUM KoJbopoM). Ha oCHOBiI Takmx
MaTeMaTUKO-KapTorpadidyHuX Mojenell o0rpyHTOBYIOThCS UIIXH PO3B’3aHHS TEPUTOPIAIbHUX
JMCTIPOTIOPIIiil Y pO3BUTKY PETiOHATIBHUX arpapHO-reorpadiyHuX MpoLeciB




3. IIporHo3yBaHHsI COLiaJILHO-TIPOCTOPOBUX MPOIIECIB.

Cycninvro-eceoepagiuni  npocrno3u  00Cy208Y8aHHA  HACENeHHs. )  pe2ioHi  MICTATh
NOKOMNOHEHMHI NPOSHO3U 3a0e3neueHoCmi HACeNeHHs 3aK1A0aMu coYlanbHoi iHppacmpyKkmypu,
3 OIHOTO OOKY, Ta NPOCHO3U MEPUMOPIanbHOi CMPYKMypu cghepu nociy2 — 3 IHIIOTO.

[Tpu mporHo3yBaHHi couiaabHO-reorpadiyHUX MPOLECIB y PETiOHI BaXKJIMBE 3HAUECHHS Mae
iX 0006’s3k06€ V32000CeHHs (3 NPOSHO3AMU O0eMONPOCmoposux npoyecie. Tak, HaNpPHUKIA,
EKCTPAIoJISIIisl BUSBIECHOT TEHCHITT 301IBIICHHS PIBHS 3a0€3MEUEHOCT] HACEJIeHHs 3aKiiagaMu
OCBITH TIpU ICHYIOUIH CTIHKIM TEHIEHIIi M0 Pi3KOr0 CKOPOYEHHS YHUCEIbHOCTI HaceieHHs (Y
TOMY 4YHCIl W 3HAYHOTO 3MEHIICHHS YacTKM HACEJIEeHHS UIKUIBHOTO BIKY) MOXE 3HAYHO
CTIIOTBOPHUTH 3arajbHi Pe3yJIbTaTH PETIOHATBHOTO MPOTHO3YBaHHSA. OCKIJIBKH y TAKOMY BHIAJIKY
noTpeOu y BIAKPUTTI HOBUX 3aKJIAJIB OCBITH HEMAE.

IIle onHi€0 OCOOMUBICTIO, SIKA BPaXOBYETbCS MPHU NPOTHO3HUX PO3paxyHKax, € icmomHa
3AN1eHCHICMb PO3BUMK) COYIATbHO-2e02PApIUHUX Npoyecis 8i0 HAABHOCMI (DIHAHCOBUX pecypCis.
Ie moB’s3aHe 3 THM, MO OyNIBHUIITBO HOBUX Ta PEKOHCTPYKINS IIFOUMX 3aKJIaliB COIaIbHOI
1HpacTpyKTypr B pErioHi, IX TEPUTOPIAIBHUI TEPEPO3NOILT MPAKTUYHO HEMOXKIMBI 0e€3
Jep>KaBHOTO (piHaHCyBaHHA. ToMy OCTaTOYHI KIJbKICHI MapaMmeTpH COIlialbHO-TeorpadiyHuX
IPOTHO31B € MOXIAHUMH BiJl MPOTHO31B (PiIHAHCOBUX PECYPCIB PETiIOHAIBHOTO PO3BHUTKY.

[Iporno3yBaHHss ~ 3a0€3MEYEHOCTI  HACEJEHHS  PETioHy  3aKiaJaMH  COLIAIbHOI
1HpacTPyKTypH 3IIHCHIOETHCS 3a JIOMOMOTOI0 HOPMATHUBHUX METOAIB. JIJIsl I[bOTO CIOYATKY,
BUXOJSYM 13 MPOrHO3HUX 3HAUEHb YMCEIBHOCTI HAcelleHHs B Mail0yTHbOMY, pO3paxoBYIOThCS
HOpPMATUBHI 0OCSTH 3a0e3MeueHOCT] HAaCeNeHHs 3aKiafaMH COLIaJbHOI 1HPPACTPYKTYpH Y
po3paxynky Ha 1000 xwuremiB. B sikocTi 06a30BMX BHKOPHCTOBYIOTHCS CTaHIAPTHI HOPMHU Ta
HOPMATHBH, 1110 iICHYIOTh B Hamii kpaini (3a JIbH 360-92):

Ioxa3Huk Oaununni BUMipy Hopmartus
Ha 1000
JKUTEJTiB
JuTs4i JOMIKUIBHI YCTaHOBH MICIIb 50
3arajJbHOOCBITHI KON MiCIlb 180
My3uuHi, Xy10KHI KON MICIIb 10
Kinorearpu MICITh 20
Teatpu MICIIb 5
KnyOu Tta OyAMHKY KyJIbTypH MICITh 35
Jlikapni JKapHSHUX JKOK 14.2
[MomikmiHiKH BiJIBITyBaHb 32 3MiHY 26
ToprosenbHa miona M’ 140

[Ticns mepeBefeHHS OTPUMAaHUX HOPMATHBHUX 3HAYeHb pIiBHSA 3a0€3MEYCHOCTI B
aOCOJIIOTHHI BUpa3, BOHU TMOPIBHIOIOTHCS 13 HasSBHUMH Ha 0a30BUH pIK MporHO3yBaHHS. s
NOKa3HUKIB, TO SKUX TMPOTHO3HI HOPMATWBHI 3HAYeHHS HE NEPEBHIIYIOTh HasBHI,
MIPOTHO3YEThCS 30epexeHHs] a00 3HIKEHHS ICHYHOUYOTo piBHs. )i MOKA3HUKIB K€, MO SKHX
NPOTHO3HI HOPMATUBHI 3HAYEHHS MEPEeBUNIYIOTh HasiBHI, OOIPYHTOBYIOTbCS OOCATH
HeoOXiHOro OYMiBHHUITBA 3aKIaiB COIiambHOI iHOPACTPYKTYypH. IX TPOEKTHA MOTYXHICTh
(MICTKICTB) PO3PaXOBYETHCS SIK PI3HUIISL MK IIMMU 3Ha4eHHSIMH. [10TiM 1O pokax MPOTHO3HOTO
TOPU30HTY 00csArH OyNiBHUIITBA HOBUX 3aKJIAJIB cepu MOCIYT Y3TrOJUKYIOTHCS 13 MPOTHO3aMHU
(biHAHCOBHX PECypCiB.

[IpornosyBanus audepeHiiaiii comiaaTbHOTO OOCITYroByBaHHs 1O TepuTopii (paxTuaHO
ONTHUMI3allii MWOro pO3MIIEHHS) 3MA1MCHIOEThCS Ha OCHOBI MaTeMaTHKO-KapTorpadidyHux
MetoaiB. CrovyaTky 1o KO>KHOMY BUAY OOCIyroByBaHHS (KyJIbTYypHO-OCBITHBOMY, MaTepiajibHO-




moOyTOBOMY, MEIUYHO-PEKpEAIifHOMY) B PO3pi3l OKPEMHUX IOCEICHb PO3PAXOBYIOTHCS PiBHI
obcmyroByBaHHs. [l 1bOrOo, HaJalO4M NEBHY OanbHy OIIHKY 3aKJaJaM COLabHOTO
o0ciyroByBaHHsl (HamnpHKIajJ, B OCBITI — JOUIKUIbHA BUXOBHA ycTaHoBa — 1 0ai, moyaTkoBa
IIKOJIa —2, HEMOBHA CEePEIHS ITKOoJIa — 3, CepeHs 3arajlbHOOCBITHS IIKOJa — 4, JIIeH, KOJEIK,
riMHazis —5, BUImMKA HaBuanbHUU 3akian I-I1I piBas akpeawrtarmii — 10, BUIIMI HaBYATIbHUA
3axnan II-1V piBus akpenutanii — 20), BU3HaUalOTh CyMapHi Oaiu AJisl KOKHOTO MOCENEeHHS 32
0a30Bi poKHM (HampHKIad, KOXKHI 5 pokiB 3a ocraHHi 15). Ha iX OCHOBI po3paxoByrOTbCs
MIOTEHIIIaJN TIOJIS COILIaIbHOTO 0OCITyTOBYBaHHS HACETICHHS Ta OyIyIOThCS BiIMOBIIHI cepii KapT
CTaTHCTUYHHUX IIOBEPXOHb, 3a SKMMH BH3HAUYAIOTBhCS TEPUTOpIalbHI TEHJCHIIi PO3BHTKY
comianpHO-reorpadiuHux mpoueciB y perioHi. I[li TeHaeHuii 3 BUKOPHCTAHHSM METOIB
EKCHEePTHUX OI[IHOK eKCTpamnolIiolThcs Ha Mail0yTtHe. Kapra craTHCTHYHOI MOBEpXHI
COLIIATBHOTO 0OCITYyTrOBYBaHHS Ha 0a30BHU PiK MPOTHO3YBaHHS, OKPIM LIbOTO, € TiJICTABOIO IS
BUSIBIICHHS TEPUTOPIH, IO 3HAXOAATHCA 1032 C(HEpor0 BIUIMBY OCHOBHHX SAEP COLaIbHOTO
obcmyroByBaHHs. Lle ciyxuTh, B CBOIO 4Yepry, OCHOBOIO Jisi OOIDYHTYBAaHHS HampsMiB
pPO3B’sI3aHHS TaKUX BHYTPIPETIOHAJIBHUX TNpoOJeM (HAampuKiIal, BU3HAUYEHHS MICIb JUIS
OyZiBHHMIITBA BiJNOBITHUX 3aKJaaiB COIialbHOI iH(pacTpykTypu Tomio). Hakmamaroum Taky
KapTy Ha KapTy CTaTUCTHYHOI MOBEPXHI MOTEHIATy MO PO3CEICHHS, HE CKIAaJHO BHSIBHUTH
TEPUTOPIaNIbHI JUCIPOMOPIIT y PpO3MIIIEHHI 3akiaaiB cepu Mocayr (IUISXOM BHSBICHHS
HECHIBMAAIHHS SIIEp PO3CENCHHS Ta SAEp COLIadbHOro OOCIyroByBaHHS Ta cep iX BIUIMBY).
Jlnist IOZ0MaHHs AUCIPOTIOPIIiN POTHO3YIOTHCS HANIPSIMKH 3MiH y PO3MIIIEHHI 3aKiafiiB chepu
00CITyTOBYBaHHS IO TEPUTOPIi pETiOHY.

3anumanna 011 CAMOKOHRMPONIO:

Po3kpuiiTe METOIMKY POrHO3yBaHHS IPOMHUCIOBO-IIPOCTOPOBUX MPOLIECIB.

SIKi MeToaM 3acTOCOBYIOTHCS UIsl NPOTHO3YyBaHHS OOCATIB CLIBCHKOIOCHOJAPCHKOTO

BUPOOHUIITBA Y HATypallbHIN Ta BapTicHIN dopmax?

3. Yum BiApi3HAETHCS crienudika 3aCTOCYBaHHS METOMIB JIIHIHHOTO MpOTrpaMyBaHHS IPH
MIPOTHO3YBaHHI MPOMHUCIIOBO- Ta arpapHoO-reorpadiuHux mporeciB?

4. Sk BHUKOPHUCTOBYIOTBCS HOPMATHBHI METOAM HpPU IPOrHO3YBaHHI  COLAJIbHO-
IPOCTOPOBHUX HPOIIECiB?

5. ¥V s4KkMX BUIAQAKaX 3aCTOCOBYIOTHCS MaTeMaTHKO-KapTorpadidHi METOAW IpH
MIPOTHO3YBaHHI PO3BUTKY T'OCIIOIAPCTBA PETiOHY?
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