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KomnapMeHTaJIbHI MeTOAN KapTOrpagivyHoi OniHKH YpOaHI30BaHOCTI
TEPUTOPIil TAa 30HIHIY HACEJIEHUX MYHKTIB

B. Meabnuk’, O. Bepemxo®*, JI. Bakyok'
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AHoTanisi. B cTaTTi po3risiHyTI UTaHHS OTPHUMAHHS KapTorpadivHuX MPOeKIii HITiHAPUIHOI TPYNH 3MIHHO-MACIITAOHOT METPUKH
Ta BapiBaJICHTHOTO THIIB. 3MiHHO-MacIITaOHI MPOEKIii JOIIJBHO 3aCTOCOBYBATH IPH MOTPeOi MiIBHUIIEHOTO MOKa3y JOMIHYIOUHX
COIiaTbHO-eKOHOMIUYHHX (DaKTOpIB, MTOKA3HUKIB TOMmO. B MareMaTHYHMX MOJENSIX BapiBaJEHTHHX IPOEKLIH B SIKOCTI apryMEHTIB,
OKpiM reorpaiqHIX KOOPAWHAT, BBOAATHCS OAATKOBI MOKA3HHUKH, SKUMH OUIBII iTKO BiOOpa)KaeThCs MOIIMPEHHS KapTorpado-
BaHMX SIBUII, HAITPUKIIAJ, EKOJIOTIYHHUX CUTYalil, cTaH ypOaHi30BaHOCTI TepuTOpii Ta iH. [Ipn po3B’s3aHHI mpoOIeM 30HIHTY Hace-
JICHUX MYHKTIB YaCTO BUKOPUCTOBYIOTHCS, KPIM TpaauLiitHUX KapT, anHamopdoBaHi. Taki KapTH XapaKTepHU3yIOThCsI HE3BUIHOIO TO-
OJIOTi€10, a iX MOOY/IOBa € HETPHUBIATIBHOIO 33aa4et0. BiAmoBinHO, B cTaTTi pO3IIIAHYyTA TEOPis 1 MPaKTHKAa OTPUMAaHHS TaKUX KapT.
Knrwowuoei cnosa: ypbanizosani mepumopii, 30HiHe HACENEHUX NYHKMIB, NCeBOOYUNTHOPUUHA NPOEKYis 3MIHHO-MacumaoHoi mem-
PUKU YUTIHOPUYHA 8APIBANEHMHA NPOEKYis, AHAMOPPO8aHI Kapmu

Beryn. B cydacHuXx ymMoBax BHUHHKAaE€ HEOOXITHICTH Yy
Monmudikamii TpagumidHOTO KapTorpadidHoro 3abe3me-
YeHHS MicTOOYIiBHUX MOTped, omTuMizamii iHppacTpyk-
TypH, PaliOHAIFHOTO PO3MIIEHHSI MPOAYKTHBHHUX CHII
torro [1, 2]. Oco6IHBO 11 CTOCYETHCS TOTATBHOTO 3aCTO-
cyBaHHs reoindopmaniitnux texHoorii [3]. B konTekcTi
OCTaHHBOT'O, 3aCTOCYBaHHS KJIACHYHUX KapTorpadidHux
npoekuiii ["aycca-Kprorepa Ta UTM matoth neBHi oOMe-
JKEHHsI, OCKUIbKM HE JO3BOJISITH BapiloBaTH MUTAHHIMHU
ypOani3oBaHOCTI TepuTopiii. BHacmigok IHOrO BHHUKAE
motpeba po3poOKH HOBITHIX METOIIB, 0 SKUX BiTHOCATH-
Csl TICEeBAOIMIIHAPHYIHI KapTorpadiuHi MpoeKIii 3MiHHO-
MaciTaOHOI METPUKH, IMIIHAPUYHI BapiBaJICHTHI Mpoe-
Kiii Ta npoexiii anamopdosanux kapt [4, 5, 6, 7].

[Tpu cTBOpEeHHI psiy TEMAaTHYHMX KapT, IepIl 3a Bce
COL[iaIbHO-eKOHOMIYHUX, TPAAWLIHHI NPOEKIii HEe 3aBXan
3a0€3Meuy0Th YMOBH JUIS KPAIOTrO BiIOOpaskeHHs IOCITi-
KyBaHuX siBuIl [8]. MOXIHBUMHU BapiaHTaMH PO3B’S3KY
LUX NpoOJIeM € MOUIYK Tak 3BaHMX HalKpalux KapTorpa-
¢iunux mpoekiiit. Ha cpboromi BiZoMi JBa HAmpsIMKH
oTpuMaHHs Hakikpaiux npoekiiit [9]. OcHoBorO mepioro
€ Teopema YeOumieBa, 3a KO0 BU3HAYAIOTHCS MPOEKIIii, B
SKHAX B MeXax KapTorpagoBaHOi 00J1acTi MaKCUMYM MOJY-
78 orapudMy Macmrady IMOBHHEH MPUIMAaTH MiHIMANBHI
3HaueHHA. Jlpyruii HanpsiMOK rependadae ofepKaHHS 1
OLIIHKY CITOTBOPEHb IPOEKIiil K B OKPEMUX TOYKAX, TaK i
no Bciil obnacti. [Ipyu 1BOMY BHKOPHCTOBYIOTH KpHTEpiid
OIIHOK TepeBar MpoeKIiiii, 3anponoxoBanux Eiipi, Mopa-
HoM, B. Kaspaiicekkum, I'. KonycoBoto Ta iHmmmu, rocrar-
HBO TTOBHO OIHCAHWMH B JiTeparypi [5].Takum 4HHOM MO-
JKHA BU3HAYATU MPOEKIIii, 10 BIIHOCATHCS SIK JI0 MiHIMaK-
CHOTO THITY, TaK 1 10 BapiauiifHOTO.

Aune B xapTorpadiuHiii MpaKTUI YacTillle MAlOTh Mic-
Lle BUMAJK{, KOJM BU3HAYaJIBLHUM (DakTOpoM BHOODY i
BUKOPHCTAHHS IPOEKIiH € He BEeJIMYMHA CIIOTBOPEHb Ta
XapakTep iX po3monury, a iHmi ¢akropu ado ix cykyn-
micte [6, 8]. BigmoBimHO 10 1BOT0 HaKpall MPOEKIl
MOXYTh OyTH JBOX THIMIB: MPOEKIii, MO 3a0e3MeuyioTh
MiHIMYM CIIOTBOPEHB 1 KpaIIHi IX pO3MOALT 3a KpUTEpis-
MU MiHIMaKCHOTO a00 BapialiifHOTO THIMIB; MPOEKIIii, 10
320€3Meuy0Th ONTHUMAILHY BiNIOBIIHICTh BUMOTAM 3Ti/I-
HO 3 IPU3HAYEHHIM CTBOproBaHoi kaptu [10, 11].

93

B 3araipHOMY 3MiCTi ileaJbHIME MOXKHA Ha3BaTH MPOCK-
1ii, B AKUX 3a0e3MeuyeThCs ONTHMAIbHE BUKOHAHHS BU-
MOT 10 KapTorpadiyHux MpOeKLii 3TriIHO MPH3HAYCHHS
KapT 1 Ha KOHKpeTHiil Tepuropii. [Ipore kaprorpadiuHmx
MPOEKIiHi, OJIHAKOBO MPUIATHUX JUISI BCIX BUIAJIKIB MpaK-
TUKH MPOCTO He icHye. IX MoTpi6HO OTpUMyBaTH I KO-
JKHOTO KOHKpETHOTO 3aBaaHHs. OTpumyBatu kaprorpadi-
YHI MpPOEKLii CHeliaJlbHOro TNpH3HAYEHHS MOXKHa 0e3
CTPOroro JOTPHUMAaHHS OKPECICHHX YMOB.

BinoOpakeHHS KOHIIEHTPOBAHOTO 3MICTy Ha Maid
IUTO-TIi KAPTH TPH BUKOPHUCTAHHI TPAIUIiIHHUX MPOCKIiN
JIOCUTh 3aTpyiHeHe [6]. 3acrocyBaHHS crHeniajJbHUX
3MiHHO-MacIITa0HUX Ta BapiBaJICHTHUX MPOCKIIiH, OCHO-
BHOIO NIEPEBarol0 SKUX € 300pakeHHsS 33JaHHX IUITHOK
TepUTOpii B OUIBII KPYNMHOMY MaciuTadl, HiXK TOJOBHHUH
MacmrTad yciei CTBOPIOBaHOI KapTH, € OJHHM 3 DIllICHb
BKa3aHOi MPOOJIeMH.

Ha chorozHi ayxe BaXIIMBUM € IIUTaHHs KapTorpadi-
HOT OIIIHKM YpOaHi30BaHOCTI TEPUTOPIi Ta 30HIHTY Hace-
nenux nyHKTIB [1]. KpiM MOXIHBOTO 3acTOCYBaHHS Kap-
TorpadiYHUX TPOEKIH 3MIHHO-MacIITaOHOI METPHKH,
JIOCUTh e(eKTUBHUM € KaprorpadiuHe BimoOpakeHHS
anapopdoBanumu kapramu [12].

MeTor0 TaHOTO JOCIiIKEHHS € OOTpYHTYBaHHS BHOO-
py KapTorpadiuHUX MpPOEKIiii 3MIHHO-MacIITa0HOT MeT-
PHUKH i BapiBaJCHTHUX THIIIB JJIsI PETIOHANBHOTO TEeMAaTH-
YHOTO KapTorpadyBaHHs, 30KpeMa OLIHKH ypOaHi30BaHO-
CTi TEPUTOPIii, a TAKOXK AJITOPUTMIi3allisi aHaMOp(OBaHOTO
BiZIoOpa)KeHHsI 30HIHI'Y HAaCEJIEHHX MyHKTIB.

AmHaJti3 ocTaHHIX HAYKOBHUX A0CJTKeHb. B cydacHiii Bi-
TUM3HSIHIA Te0JIe3UYHIl JIiTeparypl CrocTepiraeTbes He-
3HAaYHA KUIBKICTh IyOJiKaIliii 3 MAaTeMaTHYHOI KapTorpa-
¢bii, oHAK A BIAMITHTH Taki qociimkeHHs. OOIpyHTY-
BaHHIO BHOOPY ONTHMAJILHUX NPOEKIiil IPH KaJacTpOBO-
My KaprorpadyBaHHi npucsiueHa podota [4]. LlikaBumu i
MIEPCIIEKTUBHUMH € METOJM 3acTOCYBaHHS BapialliifHUX
MIPUHLMIIB B ONTUMi3anii KapTorpadiqyHuX MpoeKuii s
Vkpaiuu Ta ii okpemux perionis [10]. ITutanus BuGopy
KapTorpadiuHuX MPOEKUid BimoOpakeHHS TPaHCKOPIOH-
HUX €KOJIOTIYHHMX CUTyalid YKpaiHu pO3TIaHyTi B poOoTi
[3]. Mocibuuk [9], 3a BUHATKOM OKpeMHX pO3MIiNiB, Mae
HaBYAIIbHO-METOANYHUI XapakTep.
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Marepiamm i Meronu. B manoMmy nmociimpkeHHI OCHOBHUMH
MarepiaJiaMu CIyTyBaidu (OHIOBI CTATUCTUYHI NaHi (3Bi-
TH, IPOCKTH TOMIO) YIPAaBIiHHSA MiCTOOYIyBaHHS, apXiTe-
KTypH Ta KUTJIOBO-KOMYHAJILHOTO TOCTIOAapcTBa BommH-
CBKOI 00JIepkaJAMiHICTpallii, BUKOHaBUYUX opraHiB Jly-
K0T MICBKOI pany, MPOEKTHUX YCTaHOB Ta OpTraHi3amii
Ta HIIUX.

MeToau OCHIPKEHHSI — TEOPETUKO-NIPAKTHYHI 3a1a4l
MaTEeMAaTUYHOI Ta MPAKTHYHOI KapTorpadii.

Pe3ysbTaTH Ta iX 00roBopeHHs
1. Aaropur™m mnceBAOHMWJIIHAPHYHOI KapTorpadivnoi
npoekuii 3MiHHO-MacIITaA0HOI MeTPUKH. SK TIpaBmIIO,
OWTIHAPUYHI TPOEKIii BUKOPUCTOBYIOTHCS Y BHIIAIKY,
KOJK BifOOpakyBaHE SBHUINE IMOMIMPIOETHCA TIBKH IO
mupoTi a6o mo moBroTi [4]. YV Bumaaky BimoGpaxkeHHS
JIOMIHYIOUMX SIBHII JOIIIHHO 3aCTOCOBYBAaTH ICEBIOIH-
JMHAPWYHI MIPOEeKIii 3MiHHO-MacIITa0HOT METPHKH.

B 3aranbHOMY BHNAJKY NCEBIOLMIIHAPUYHI TPOEKIT
3aJ1al0ThCS PIBHSHHSIMMU:

X = fl((/’)v Y= fz(%ﬂ) 1)

[Ipu 3acTOCyBaHHI MOJIHOMIaJbHOTO AMPOKCUMYBAHHS
piBHsAHHES (1) MarOTH BUTIISL:

X =R a¢

i=1

m, .
Y = R){1+Zbi/1'jc05(p. )
i-1
[Mapamerpu npoexiii (a;;h;) BU3HAYAIOTHCS 32 METOIOM
HAWMEHIIMX KB3/PaTiB HACTYITHUM YHHOM. 33 IpaBUIaMHU
MaTeMaTU4HOI Kaprorpadil BU3HAYAIOTHCS PIBHSIHHS Ma-
cmrabiB m, ni p.
2 2
OX
(a i gﬂ
m2 = % Q)

R*(0pf ©)
= [% iaigo”] + /12(1+ %biﬂij sin® o
()3
2 \ 04 oA
=~/ 07
R?cos? p(0A)
n=1+ 3 +104 (4)
p=m~r]-co&e, (5)

e=90"-6.
3amarounchk B Pi3HUX TOYKaX BHOpaHOI mapaieii 3Ha-
YEHHSIMU Ny MOXKHA CKJIACTH CHCTEMY PIBHSHb BUILY:

S(i+0b 4 =n, -1, (6)

3 PO3B’SI3KY SIKOT BU3HAYAIOTHCS MOCTIHHI KoedilieHTH b;.

AHaIOTIYHO, U1 3HAYeHb MAcITaliB psSAy TOYOK
B3JI0BXX BHOpAaHUX MEpUAiaHIB CKIAA€ThCs CUCTEMa PiB-
HSIHb BUJLY:

2
m, . m, .
Ziaiw"lzmz—}f(lJeri/l'j sinp. (7
i=1 i=1

[licnst BU3HAUYEHHS @, b; 004HCIIOOTECS 3a (hopMyJia-
MU (2) IpSMOKYTHI KOOPJMHATH BY3JIOBHX TOYOK 3MiHHO-
MaciTaOHOi TCeBIOUMIIHIPUYHOT mpoekmii. BapiaTus-
HICTh OCTaHHBOI PETYIIIOETHCS 3aJaHI-MU M, N 1 P.
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PO3BUTOK TeMaTUYHOTO KapTorpayBaHHS B MIiCTOOYIiB-
HUX acleKTax NmoTpedye po3pobku aHamMophOBaHUX KapT
1 MPOEKIIi# 31 3MiIHHO-MaCIITa0OHOI0 METPUKOI0. Taki Kap-
TH CYTTEBO PO3MIMPIOIOTH MOKJIMBOCTI KapTorpadyBaHHSI
3 BigoOpakeHHSAM pi3HOMaHITHOI iH(opMamii, 30Kpema
JoMiHyro4oi. JIaHWH MiaXig JO3BOJSIE PETYIIOBATH HEON-
HaKOBE HABAHTAXXCHHS y PI3HUX YaCTHHAX MiCTOOYIiBHOT
KapTH.

2. AnroputM BapiBaJIeHTHOI IUJIiHIPUYHOI MPOEK-
uii. HmtinapryHi BapiBaleHTHI NPOEKLii JOIIILHO BUKO-
PHUCTOBYBATH JJIsl BUMA/KIB, KOJU I0ATKOBO BiIOOpaxy-
BaHE SIBUIIIEC Ma€ YiTKO BHpa’KeHE MIMPOTHE abo TOBrOTHE
nomupenss [6]. IInpoTHO-IOBrOTHE MONIMPEHHS KapTo-
rpa)OBaHOTO SIBUINA XapaKTEPH3YETHCSA CTANICTIO CBOIX
3HAUYeHb Y MEXaX BH3HAUCHHWX IIUPOTHHUX 1 JOBTOTHHUX
30H, TOOTO B ycix Touka miei mapaneni ssume W mae of-
HAKOBi 3MiHHU TI0 MIHPOTIi, @ B YCIX TOYKAX MbOTO MEPUi-
aHa OJHAKOBi 3MiHHU 1O IOBTOTi. 3araibHi PiBHAHHA Mi€l
MIPOEKLIT MPEICTAaBUMO Y BUTJISL

X = [Vydx

Y = [Vydy
ae V, = fl(go), V, = fz(/l); X, Y — KOOpIMHATH TOYOK IIe-

®)

pPETHHY JiHIi KOOPIUHATHOI CITKH PIBHOBEIUKOT IIUTIH]I-
PHUYHOT MPOEeKILii, HANPUKIIAI:
X =R ~Slng0. ©)
Y=R-4
[pomudepenitoemo (8) i, BUKOPUCTOBYIOUH 3araibHi
¢dopmynn MatematudHOi Kaprtorpadii Ta piBHAHHA (9),
0JIEP)KUMO:

m =V, -cos ¢
n=V,/coso . (10)
p=V,-V,

Hexait xapakTepucTuku BiZoOpakyBaHHUX SBUII JOPi-
BHIOIOTh YAaCTKOBUM Macmitabam mront. Toi, BpaXxoByro-
uyn, mo f =0, MoxxHa 3amucaru:

p=Tfilp) f,(1)=W. (11)
Bmsnaunmo Bupasu mnsg Gyskmii W. g mporo npen-
craBumo V,,V, y Buraai:

Zn)(an(ﬂ”)
V,=e°
N (12)
(a2
V,=e°
3BiICH MAaTHUMEMO:
INW =InV, +InV, , (13)
InW :Z(an(p")Jrzwn/l”), (14)
0 0

ae «;, f; — koedillieHTH, BU3HAUEHI 33 METOAOM Haii-

MEHIINX KBaJIPaTiB.

OTxe, PO3MIAHYTUH cIocid ae 3MOTry BimoOpakaTu
XapaKTEPUCTHKH SIBHIIY, 1[0 MAIOTh IIHPOTHE Ta JOBIOTHE
mompeHHs. Kpim Toro, fKmo 4acTkoBi Macmrabu TOB-
KUH M 1 N BiANOBITAaIOTh ABOM DPIi3HUM SIBHILAM, OJHE 3
SIKMX Ma€ TUTBKH ITUPOTHE fl(ga), a 1HIIIe — TIJIBKU JOBrO-

THE fz(ﬂ.) TIOIIUPEHHSI, TO € MOXIIUBICTH BiJOOPa3UTH

JIOJJATKOBO J[BA SIBHIIIA.
JIyiss BU3HAYCHHS MPSIMOKYTHUX KOOPIMHAT PO3TIISTHY-
Toi mpoekii nepenumieMo (8) 3 ypaxysaussm (9), (12)
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n

(ene")

[2)
X = Rje; -cospdg
" » (15)
B (g
Y = Rjeg -da
A

Abcmycn 1 opauHati Bupasy (14) MoxHa oJepikaTy,
HaTpUKIa, JoOpe BIJOMHUMH METOJAMH YHCENBHOTO iH-
terpyBanus [13] Toro.

3. Teopis i peyabraTn anamopgoBanoro Bigoopa-
JKeHHSl MicToOyniBHOTO 30HIHrY. OOIpYHTYBaHHS IUIa-
HYBaJbHUX PIilIeHb 3a0yJOBH MICT Ta palliOHAIBEHOTO
BUKOPHCTAaHHS TEPUTOPIH Ui PO3MIilleHHsI OyAiBHUIITBA
noTpedye KOMIUIEKCHOTO MICTOOYIBHOTO aHali3y pano-
HY NpPOEKTyBaHHA. Y ILIbOMY KOHTEKCTI Ba)<JIMBa DPOJIb
KaprorpadiyHUX MaTepialiB, IO JO3BOJISIOTH B HAOYHIN
(dopmMi BioOpakaTH MPUPOJHI Ta COIIATLHO-CKOHOMIYHI
YMOBH paiiony OyniBauirea [14].

Kapt i TomommaHM MICBKHX TEpPHTOpili OTpHUMaHi B
TPAIUIIHHAX KapTorpadiyHUX MPOCKIIiSX MICTATh HETOo-
BHY METpPHYHY Ta CEMaHTH4HY iH(popMamir. 3 miel npu-
YHHH aKTyaJbHOIO € NOoTpeba po3poOKH HOBUX KapTorpa-
(GIYHAX TIpOEKIid 1 CTBOPEHHSA Ha IX OCHOBI IH(POBHUX
TEeMaTHYHHX KapT i3 HEeBKIIJOBOKW MeTpukoro. Taki kap-
TH OCOOJIMBO BAXIIMBI JUIsS OLIHKM Cy4acHOTO CTaHy Ta
MEePCICKTUBHOTO TUIAHYBaHHS PO3BUTKY Micta [7].

Hamu npornoHyeThesi BUKOPHCTOBYBATH TIPH PO3B’S3KY
YIPaBIIHCBKUX 33/1a4 y MicToOyayBaHHI aHamopdoBaHi
KaprorpadiuHi 300paKeHHs.

AHaMopdoBaHUM KapTorpadiuHuM 300paKeHHIM, a0
aHamMop(o30M Ha3HWBaIOTH TpadidHe 300paskeHHs, MMOXiI-
HE BiI TpaaWLiiHOI KapTH, M0 yTBOpeHe TpaHchopMarii-
€10 MaclTaly, KUl 3aJeKUTh BiJ PO3MONUTY BEIMYHHU
NPOSIBY MEBHOTO SIBHIIA, BiTOOPa)KEHOrO Ha IOYATKOBIii
kapti [8]. Le#t po3moain XapakTepH3yeThCsl TAKOK YHUC-
JIOBOIO XapaKTEPUCTUKOK sIK IMUIbHICTh. Halibinbi po3s-
MOBCIO/KEHUM PI3HOBUJIOM TaKUX 300pa)keHb € IUIOIUH-
Hi aHaMopdo3u, SKi BHUPIBHIOIOTH Yy MPOCTOpI KapTh
LIJTBHICT SIBUINA 32 paXyHOK 3MiHHM IUIONI o0Jsacteil mo-
YaTKOBOro KaprorpadiuHoro 3o0paxkeHHs. AHamopdo3u
Jal0Th TpadiuHe 300paskeHHsI TEPUTOPIi, TOMOJOTIYHO
TOTOXKHE TIOKJIAICHOMY B OCHOBY HOro cTBOpeHHs [15].

BpaxoByroun HOBU3HY i OPHTiHANBHICTE aHAMOP(HHOTO
KapTorpadyBaHHS CTHCIO MAaTEeMaTHYHO OOIPYHTYEMO
eW METO/I.

3 MaTeMaTHYHOI TOYKH 30pYy 3a/ady NoOyJOBH aHAMO-
pdo3u MOXKHA PO3MIIIATH SK 33jJady MOIIYKY BimoOpa-
KEHHsI KaprorpadiuHol IUIOMUHA (x, y) B IUIOLINHY

(u,v), siki 3a7aHi QYHKIISIME:

u=U(x,y) v=V(xy),

[0 BHPIBHIOE INUIBHICTH p(x, y) JI0 JAESIKOTO CEPETHBOTO

(16)

P . OcraHHS BUMOTA piBHO3HAYHA HACTYIHIMN:

U v au v p(xy)

p

HIirpHICTS BETUYUHH, Y BIAMIOBITHOCTI 3 KOO BiIOyBa-
TUMETHCSI aHaMOP(yBaHHS, MPOMOHYETHCS PO3TIIAAATH SIK
KYCKOBO-HeTlepepBHY (YHKIIIIO p(x, y) TOYOK TUTOIIHHH i3

. 17)

cepesiHiM 3HaUeHHsM P B Mexax obmacti D, [15].
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Ioxpurrst D, (moyarkose kapTorpadiute 300pa)KeHHs) €
HabOpOM TEPUTOPIATbHUX OJHHUIIH {Si‘i =1,_n}, KOXHa 3
SKUX XapaKTEpHU3yeThbCs MOCTIHHOIO IIUIBHICTIO P;. By-
JeMO BBaXaTu, IO P, >O,i:I,_n, a Habip {Si‘izl,_n},

3a10BOJIBHAE YMOBH:

n —_
US, =Dy, AlSNS;)=0ii#], AS,)>0, i=1n, (18)
=1

e A(S) MO3HAYAE IUIOIY reoMeTpudHOl (irypu S .

I'panuni obnacti D, Ta ii TepuTopiaabHUX OJUHULB
{Si‘i =1, n} anpOKCUMYEMO JIAMAHUMH 3 JOCTATHBHO KOPO-

TKUMH JJAaHKaMH.

3anponoHOBaHUN aNTOPUTM € iTepaTUBHUM. Ha KO-
HOMY Kpoui iTepauii s Oynp-sKol Toukn Z =(X,Y) Te-
putopii, 0 aHAMOP(YETHCS, BHU3HAYAETHCS CYMapHHMA

- n —
BEKTOD 3CYBY v(x, y): > v,, me V; — BEeKTOp 3CYBY, LIO
i1
CTBOPIOETKCS i-010 TepUTOpialibHOIO oauHuLeio [12]. [pu
bOMY, SIKIIO TEPUTOpiabHA ONUHUL Mae Gopmy Kpyra
pazmiyca R 3 IIeHTpOM B MOYaTKy KOOPAMHAT 1 MOCTIHHOO
LIJIBHICTIO P, TO BEKTOP 3CYBY JIOPIBHIOE

F(F%—lj, npn [

=Jx*+y* <R

r

(19
>R

)

r

e ﬁ =R f% — paziyc Kpyra, IO BiIMOBiae cepenHiit

MIIIBHOCTIL P .

I3 3actocyBanusm Bigomoi Teopemu Crokca [13], 3a-
MICTh IHTETPYBaHHS 3a TEPUTOPIaTBHOIO OIMHHUIICIO Si

MOXEMO 3/ICHIOBATH IHTErpyBaHHs MO ii rpaHML, Ky
alpOKCUMY€EMO 3aMKHEHOIO JTaMaHOIO 3 HECKIHYEHHO KO-
portkumu JaHkamu. ITicnst nepeTBopeHb OTPUMYEMO:

(55 (003 )

p <Iy(XO! yo))i l

Je 1HTerpaiu (IX)i = _[ |nHay, (Iy)i = .f arct%%]@y
S S

JIETKO 00YHUCITIOIOTHCSL.

[Ipaktuunre 3actocyBanHs Bupazy (20) mependavae
3IiCHEHHS IHTErpyBaHHS B3JIOBXK KOXKHOI 3 JIAHOK BHYT-
PpillHIX IPaHULb TEPUTOPiaIbHUX OOUHULL S;.

1

) (20)

VvV =

Ha ocHOBI 3amporoHOBaHOTO AJITOPUTMY PO3POOIECHO
MIPOrpaMHUN MOJYJNb MOOYJJ0BM aHAMOP(OBAHUX KapTOT-
padiuHuX 300paKeHb, BUKOPUCTOBYIOUHN SIKUH OTpHMaHa
cepist 3 15 anamop¢oBaHHX KapT ISl TUIIOBOTO O0JIaCHO-
ro LeHTpY YKpainu (Ha npukiaai micta JIyipka).

Sk npuknaza, HaBeneHo aHamopdoBaHi KaprorpadiyHi
300paKeHHs, [0 XapakTepU3yIOTh JOCTYIHICTH 10
neHTpy micta Jlymnpka (puc. 1), 3a0e3MmedeHicTb MmKoIaMu
Ta JOIIKUTLHUMU 3aKJIalaMu paioHiB micta Jlympka (puc.
2) ta MicToOyaiBHY I[iHHICTH OLIHOYHHUX paiOHIB MicTa
Jlyubka (puc. 3).
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OujiHouHI paiioHn M. Jlyubka
TaiXx aHamopcpo3sa 3a AOCTYNHICTHO A0 UEHTPY MicTa

OujHo4Hi paiioHu M. llyubka

:l icHYKYMIA noain

I:l TpaHcchopMoBaHWiA Noain 3a
OOCTYMNHICTIO A0 LEHTPY MicTa

Puc. 1. AmamopdoBaHa KapTa JOCTYIHOCTI 10 LEHTPY M. JIyIbka

OuiHo4Hi paioHKn M. lyuska
Ta ix aHamopcposa sa ingekcom MicTobyaieHol LiHHOCT

OuiHo4HI paioHKn M. JTyueKa

I:l icHyrounii nogin

I:l TpaHcchopMOBaHWIA Nodin 3a

iHaekcom micToGynieHol LiHHoCT

Puc. 3. AmamopdoBana xapTa MicToOyJiBHOT IHHOCTI OIIHOY-
HUX paifoHiB MicTa Jlynpka

OujiHo4Hi paitoHn M. Iyubka
Taix aHamopcposa sa 23abesneyeHHAM WKONAMKU Ta OOWKINLHUMK 3aKnagamu

OuiHo4Hi paioHm M. Jlyubka

icHyro4Mi nogin
TpaHcchopMOBaHWIA Nogin sa
3abeaneyeHHAM WKONaMM Ta
AOWKINEHUMH 3aKNafamMn

Puc. 2. AmamopdoBaHa kapTa 3a0e31e4eHOCT] MIKOIaMH1 Ta
JIOMIKITEHUMH 3aKJIalaMy paiioHiB M. JIynpka

BucHoOBKM i nepcreKTUBH NOAAIbIIMX I0CTiAKEHb

1. Kaprorpadiuni mpoekuii 3MiHHO-MacIITabHOI MeT-
PHMKH 1 BapiBaJIeHTHUX THIIB MOJXXHa YCIIILIHO 3a-
CTOCOBYBaTH B TEMaTU4YHOMY KaprorpadyBaHHi,
30KpeMa Y BiIOOPaKCHHI SKOJOTTYHUX MPOOJeM Ta
ypOaHi30BaHOCTI TepuTopii YKpaiHM BHUIOMY 1
OKpeMHX 11 perioHiB.

2. BUKITaJIeHHI B CTAaTTi aJTOPUTMHU HE € BHYCPITHUMH
IpH PO3B’sI3aHHI ITOCTABICHHUX 3alady, ajle pa3oM 3
THM  JO3BOJSIFOTH ~OTPHUMATH HH3KY 3MiHHO-
MacITabHUX NPO-eKMLiil, 110 YMOXIIUBIIIOIOTh BUKO-
HaHHS YMOBH Ha CTUCHEHHS i PO3TAT 300paKeHHSI.

3. 3acrocyBaHHS B 30HIHTY HACEIICHHUX ITYHKTIB CIUTBHO
3 TPaAWLIHHUMH KapTaMu aHamMOp(OBaHHX JI03BO-
JSI€  CYT-TEBO MiJBHIIYBAaTH HAOYHICTH OKPEMHX
NpoOJIEMHUX MUTAHb 1 MOXIIUBICTh iX aJC€KBATHOTO
PO3B’sI3aHHS.
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Compartmental methods of mapping evaluation of urbanization of areas and zoning of settlements
V.N. Melnyk, O.V. Vereshko, L.A. Vakulyuk
Abstract. The article deals with the issue of getting a cylindrical map projections of variable-metric scale and varivalent types. Variable-
scale projections are useful if you need to display dominance of socio-economic factors, indicators and so on. In mathematical models of
varivalent projections as an arguments, besides geographical coordinates are entered additional indicators that more accurately reflects
the spread of mapping phenomena, such as ecological situation, the state of urbanization and others. In solving the problems of zoning of
settlements in addition to traditional maps are often used anamorfoza maps. Such maps are characterized by unusual topology, and their
construction is a nontrivial task. Accordingly, this paper deals with the theory and practice of receiving such maps.

Keywords: urban territory, zoning of settlements, cylindrical map projections of variable-metric scale, cylindrical varivalent projec-
tion, anamorfoza maps
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