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Beryn. Omniero i3 MpUKIagHAX MPoOIeM MAIIMHO3HABCTBA € PO3pOoOKa 3aXOIiB 3 IMiBHUIICHHS
Mpale3aTHOCTI, HAAIMHOCTI 1 JOBrOBIYHOCTI MexaHi3MiB i MammH. B cydacHiil texnini Oinbime 60%
JeTalied MallliH BiTHOCATHCS IO BY3JiB KOB3aHHS, sIKi 3aiiMaloTh OCOOJIMBE MiCIle B MAIIMHOOY/TyBaHHI.
Cepen HHMX MMPOKO 3acTOCOBYIOThCS cpepuuni maphipu (CLLI) xoB3aHHS, SIKI BUKOPHCTOBYIOTHCS B
pi3HOMaHITHHX Tany3siX. IcHye mpoOnema mepemuacHoro Buxoxy 3 naxy CII, uepe3 HepiBHOMIpHE
3HOIIYBaHHSI Ta PyHHYBaHHS IOBEPXHEBOTO HIapy CEpUYHOi MOBEPXHI KyJbOBOrO AL i JHEIO
OUKTIYHAX Ta QUHAMIYHUX HaBaHTakeHb [ 1]. BcraHoBieHO, 110 B OLTBIIOCTI BHITAKIB ToBroBidHicTh CIII
BU3HAYAETHCS 3HOCOCTIMKICTIO KOHTAKTYIOUHX TIOBEPXOHb TTapH TEPTSI.

Jia migBUIIEHHST pecypcy IapHipa JOMIBHO IPOBOIUTH 3MII[HEHHS c(heprdHOoi MOoBepxHi
KyJIbOBOI'O MAJIBIIS 3 OMHOYACHUM (POPMYBaHHIM MACTHIOYTPUMYIOUYOro Mikpopenbedy [2 — 3].

Haiibinpiry eeKTUBHICTh MPU LBOMY TIOKa3aI KOMOIHOBaHI METOAM MOBEPXHEBO-TIIACTUYHOrO
nedopmysanns (IIT1/1), siki 1O3BONSIOTH KEPYBATH MapaMeTPAMH 3MILIHEHOTO TIOBEPXHEBOIO LIapYy.

VY 3B's13Ky 3 IIUM p03po0Ka 1 YIOCKOHAJICHHSI CIIOCO0IB TTOBEPXHEBOTO IIACTHYHOTO 3MIITHEHHS
HenoBHUX c(epuunux noBepxoHb (HCII), a Takox po3poOka TexHONOril i OCHAIEHHS I iX
peamizauii, mo 3a0e3neuyroTh HEOOXiJHI MOKa3HUKU SKOCTI Ta TOYHOCTI 00poOieHoi MOBepXHi NpHU
BHCOKIH IPOJYKTUBHOCTI, € aKTyaJIbHUM 3aBIaHHSIM.
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AHaJi3 ocTaHHIX HochaimkeHb i myOsikaniii. B Hamr yac mporiec 3MillHEHHS TTOBEPXHEBO-
IUTACTUYHUM JAe(pOPMYBAHHSIM IIMPOKO MOOCHIMIKYETbCA SK 1HO3EMHMMH TaK 1 BITYM3HAHUMHU
HaykoBismMu [4—10]. B pobGorax [11, 12] ta iH. BigMiueHa BUCOKa €(QEKTHBHICTH 3MII[HCHHS
MOBEPXHEBOr0 LIapy AeTaneil MamyH koMOiHoBaHuME MeToaam TIT1/1.

3 nmiTepaTypHUX JKepel BiJOMO HH3KY CYTTEBUX IepeBar CHOCO0Y CTaTHKO-IMITYJILCHOI
00poOku (CIO), sxuiéi no3BONsiE BapiroBaTH B IMIMPOKMX MEXKaxX MIIHICTIO Ta 3HOCOCTIMKICTIO
MOBEPXHEBOr0 IIapy, CTBOPIOBATH CHPHUATIMBI CTUCKAIOWi 3QJMIIKOBI HANpYyXEHHS, a TaKoX
(hopMyBaTH reTepOreHHy CTPYKTYPY Ta MacTHIOyTpuMyrounit Mikpopenabed [11-13]. Texuomoris CIO
BKITIOYA€ HACTYIIHI €Tamy: IMOIMEpEAHE CTATHYHE i Mojanblie IUKIiYHe (iMITyJlbCHE) HaBaHTa KECHHS
iHcTpyMmeHTy. [lomepenHe craTHuHE HaBaHTaKEHHS CTBOPIOE CIPHUSATIUBI YMOBH AJSl OUIBII MOBHOI
nepenavi eHeprii yaapHoro iMmynbcy HeoOXimHOi dopmu B 30HY aedopmanii. Kpim Toro, mig amieto
CTaTUYHOTO HABaHTAKEHHS BiZI0YBA€THCS 3TIIAKYBaHHS MEXK TUIACTHYHHUX BiJOUTKIB.

Amnamni3 cioco0iB 3minHeHHss HCIT meromamu ITI1J] Bka3ye Ha noriibHicTh 3acTocyBanHs CIO
Ta TIPOBEICHHS 3aXOJIB 3 MiJABUINCHHS ©()EKTUBHOCTI BUKOPUCTAHHS EHEprii ymapy, a TaKox
PO3pOOIIEHHS yCTaTKyBaHHsI, sl (OpPMYBaHHS 3MII[HEHOT'O TIOBEPXHEBOTO WIAPY 3 OJHOYACHUM
HaHECeHHsM TeoMeTpu4HO Bu3HaueHoro Ha HCII mactuio yrpumyrouoro Mikpopenbedy Ta
TH)KEHEPHOT METOJIMKH PO3PAXYHKY PEXUMIB 0OpPOOKH.

MeTo0 poGOTH €: MiABHIICHHS JIOBIOBIYHOCTI CEPUYHUX MIAPHIPIB HUISIXOM CTAaTHUKO
IMITYJIbCHOTO 3MillHeHHs1 moBepxHeBoro mapy HCIT kynpoBOro mamnbiisi 3 OMHOYACHHM YTBOPEHHSIM
MacCTHJIO YTPUMYIOUOr0 MIKpOpeinbedy.

Buknan ocHoBHOro marepiamy gocuimkedb. [Ipa CIO 3acTOCOBYIOTHCS MAIMHHM YIAPHOL Jii 3
CTATUYHUM HaBaHTaKEHHsIM 1HCTpyMeHTa (puc.1), BEKTOp il SKOro 30ira€Thesi 3 HANPSIMKOM il YIapHOro
IMITYJIbCY, 32 PAXYHOK YO0 JOCSIIaEThCs CTAOUILHICTD IMPOLIECY 3MILIHEHHS Ta 3MEHIIICHHS BTpaT eHEprii yaapy.

Wu

e /I.ML’

3/ : 2/ 1
1 — neranp; 2 — iIHCTPYMEHT; 3 — 600K
Puc. 1. Cxema yoaproi cucmemu

BpaxoByroun ocobmmBocti CIO yaapHi mpucTpoi MOBHHHI 3a0€3MedyBaTH Iepeady eHeprii yaapy B
30Hy nedopmarrii 3 MakcumansHIM KK/, 110 ocATaeThes paiioHa IbHIM CITIBBITHOIIEHHSIM T€OMETPUIHIX
mapaMmerpiB ymapHoi cucremu (Ooiok-iHCTpyMeHT) [14] i MaT HHM3BKY METaJOeMHICTh. lle 103BOIMTH
BCTAHOBITIOBATH yAApHi IPUCTPOI Ha METAII000pOOTIOBATbHI BepCTaTH (TOKapHi, (ppe3epHi Ta iHII).

ABropamu 3ampornoHoBaHa TexHonoria Oimomsproi CIO HCII kynmboBMX mambIiiB Aus
peamnizaiii sK0i TOTpiOHO OYyI0 BUPIIIMTH HU3KY 3aBAaHb:

1 PospaxoByBaTH MapaMmeTpH yIApHOI CHCTEMH ISl peaiizaiii KepoBaHOTO IMITYIIbCHOTO
sminHenHs HCIT;

2 po3poOHuTH yCTaTKyBaHHS IS peatizalii criocody 6imomsproi CI0 HCIT;

3 pospobutu pekomenmarii 3 Bukopuctanas CIO st 00podku HCII kynboBUX MambIliB.

Ilepuie 3a60annsa — PO3paxyHOK yIAPHOI CHCTEMH, BHPIIIYBAIOCS BIAIIOBITHO 3 METOAUKOIO
BHUKIIafeHoo B [15]. s BupilIeHHS IMTOCTaBIEHOI 3a/adi B POOOTI 3aIpOIIOHOBAHO HOBY MOJIENb
yIapHOi CHCTeMH TeHepaTopa MeXaHiYHuX iMiynsciB (I'MI) 3 cratmuyHMM HaBaHTaKEHHIM
CTymniH4aToro 0oika Ta iHCTpyMeHTa (puc. 2).

Fem2 Wy

2 ‘

N

1 — neranp; 2 — iHCTpYMEHT; 3 — 000K

Puc. 2. Koncmpyxmusna cxema yoapHoi cucmemu 3 CamuiHUM HABAHMANICEHHAM OOUKA ma iHCMpYMenma
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CratuyHe Ta JWHAMIYHE HaBaHTaKeHHS Ooiika ['MI 3abe3meuyeThcsi 3a paxyHOK EHEpPTil
MPYKHO-1e(OPMOBAHOTO Tina (CTUCHEHOI MPYKMHH), MapaMerpH SKOI Po3paxoBYIOTHCS Tak, MO0
JacTHHA 1i TOTEHI[iaJbHOI EHeprii MmeperBoproBanach B KiHeTHuYHy eHeprito Ooiika Wy , a iHma
BUTpavanach Ha CTATHYHE HABAHTAXEHHs Ooiika F cm2, 1 yHEMOKITHBITIOBAIA OTO BIZICKOK.

Ha ocHoOBI 3ampornoHoBaHol cxeMu (puc 2) 3 METOI0 MiJBUIICHHS MPOAYKTUBHOCTI MPOIECY
00poOKH Ta KoedillieHTa BUKOPUCTAHHS €HEPTil 3aIIPOIMIOHOBAHO CXEMY OIMONIIPHOro 3MilHEeHHS, (pUc
3). 3a Takoi cxemH 0OpOOKH JieTalb OJHOYACHO CIpUIMAE /IBi 3ycTpivyHi e opMaliiiiHi XBUJIi, eHepris
SKHX 3 MAaKCUMAallbHOIO e(eKTHBHICTIO BHUKOPUCTOBYeThCs st [II1J] 3aroToBKM 1 HE MOTNIMHAETHCS

MAaCHUBHOIO HaKOBaJIbHEIO, BIZICYTHICTD SKOi 3HUXKYE METAIOEMKICTh KOHCTPYKIIIT IPUCTPOIO.
Nz
Wu

-— F(mf

WJ FC!TZ
=

f——

Fom2
—

L/ 24 2
1 — 60ii0K; 2 — IHCTPYMEHT; 3 — 3arOTOBKa

F(ml —

Puc. 3. Cxema 6inonspnozo 3smiynenms

[linx uyac 3Mil[HEHHS MOBEPXHEBOrO IAapy 3 OJHOYACHUM (DOPMYBaHHSIM TI'E€OMETPHUUHO
BHU3HAYEHOI'0 MACTUIIO YTPHUMYIOYOTO MIKpOpelnbedy BHUCYBAIOTHCS JIONATKOBI BUMOTH JO TIIMOMHHU Ta
JiaMerpa IIaCTUYHUX BIIOUTKIB, BEIMYMHA SKMX 3aJISKHUTh Bi pajiyca chepu 1ehopMyrodoro eleMenTa
(JE), nmuToMoi eHeprii yIapHOro HaBaHTaXeHHs Ta KoedillieHTa TMEpEeKpUTTs IUIacTUYHUX BimOMTKIB K.
Omxe BUHUKAE HEOOXIIHICTh B OTPHMMAHI 3aJCKHOCTI, J/Is1 BU3HAYCHHS €HEpril OJMHUYHOIO YIapHOrO
HaBaHTa)KeHHs, Tpu 3MiHI paaiyca chepu JE, 3a ymoBm 3a0e3redeHHs CTaOi MIKPOTBEPIOCTI.
BpaxoByroun CKIagHICTh TEOPSTUIHOTO ONMMCAHHS YIAPHOI XBHII, SKa (DOPMYETHCS TIPH MEPEXOIl depe3
IHCTPYMEHT B J€Tallb, TIepeBary HaJAar0Th KCIICPUMEHTAIBHAM JOCIIPKEHHIM [16]. SIki mpoBowTiCh 3a
BIZIOMIMM METOIOM €KCITEpPHMEHTAILHO-TEOPETUYHOI PIBHOBATH 1 IETAJIBHO ONKcaHi B pooori [15].

llpyee 3asoanmns — po3poOKa KOHCTPYKINi ycratkyBaHHA il peamzarii CIO, BupinmyBaioch 3
ypaxyBaHHsIM FeOMETPHUHIX MapaMeTPiB YIapHOI CHCTEMH, sIKi PO3PaXOBYBAJIHCh 3rifAHO 10 MeTomuKu [15].

Jlns TeHepyBaHHS IMITYJIbCHOIO HaBaHTAXKCHHS 3alpONOHOBAHO KOHCTPYKIIIO TeHepaTopa
MEXaHIYHUX IMIyJIbCiB OimomsipHOoi mii. B ocHOBI 3amporoHoBaHOTO TeHepaTopa (puc.4)
BHKOPHCTOBYETHCS KYJTAUKOBHH yHApHUI MeXaHi3M 3AaTHHUN 3MIHCHIOBATH CEpifo yAapiB 3a OOWH
00epT KyJia4yka Ta HOBa MOJIENb yaapHoi cuctemu [18].

!

, e

-

l o \
/ Fom
!. /‘:»\ \
Ve 2 \q/(' ]“7 ] “Wo
F n.‘.’ Faoar ‘;m‘:
Fem?
~J . J
|
~

1 — xynadok; 2 — iHCTpyMeHT; 3 — 00i0K; 4 — 3arOTOBKA.
Puc. 4. Cxema cenepamopa mexaniunux imnynvcie 6inonapnoi oii:

I'enepaTop mMicTuTh Kynadok | 3 iHCTpYMEHTAJIBHOIO TOJOBKOIO, 3 CTATUYHO HaBaHTAKEHUMH
iHCTpyMeHTaMH 2 (BUKOHAaHWMH 3 MOXIIMBICTIO MEPEMIIlEHHS Y HampsIMKy MEpHeHIUKYIIPHOMY J0
oci obepranHs Kyjauka 1) Ta ymapHi MexaHi3mMu 3 npukpiruieHi Ha kopiyci I'MI (He moka3zaHo).

B3BenenHs mianpy)xuHeHHX OOHKIB 3 3AIHCHIOETbCA KyJnadykoMm 1, sikuid oOepTaeThcsa 3

gacrororo Nj Ta mae 3 HUMHM KiHemMaTwmyHUH 3B's30K. Ilim dac pobodoro xomy Ooiika macum M
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BiOyBa€THCsI MEPETBOPEHHS MOTEHIIAILHOI €HePril CTHCHEHOI MPYKUHHU B KIHETHUHY €Heprito Ooiika,
SIKMH pO3raHseThes 10 nepenyaapHoi mBuakocti V. B MomeHT ynapy Ooiika BigOyBaeThcsa mepenada
MeXaHIYHOi eHeprii CTaTUYHO HaBaHTa)KEHOMY IHCTPYMEHTY 2, sKi B TOAajJbIIOMYy HaOyBaroTh
CITIUIBHOI IIBUAKOCTI VLl , UMM 3a0e3MeUy€eThCsl CTATHKO-IMITYJIbCHE JeopMarliiiHe HaBaHTaXKCHHS Ha
o0poOioBaHy MmoBepxHIO 3arotoBkd 4. I'MI Takoi koHCTpyKuii g03BoJse 3a0e3neunT eeKTUBHE
BHUKOPHUCTaHHS €HEPrii yJaapy, a TaKOX IMBUIIUTH IPOIYKTUBHICTb IPOLIECY OOpOOKH.

BianoBinHO [0 3ampornoHOBaHOi KOHCTPYKIii BEAYYOIO JIAHKOIO € KyJayOK, a BHKOHABYMM
OpraHoM (BHUXIJHOIO JIaHKOIO) OOHOK (IITOBXa4) 3 LEHTPAJIbHUM PO3TAallyBaHHAM (POJIMKOBUM
HakoHeyHuKoM). Ilepemintenns Ooiika ONMUCYETbCS 3aNEKHICTIOr X, = (), (), ne X, — OpsAMOJTiHiiHEe
nepemileHHs 6oika Ipy MOBOPOTI Kyllauka Ha KyT (). I1if yac moBopoTy Kynadka (B 1epiofl BinJaaeHHs)
0OlOK B HaNPSIMHUX PYXa€ThCsS MPSIMONIHIMHO, a B MepioJ] HAOMKEHHST pO3raHsIeThCs 10 MepeayIapHol
HIBUJIKOCTI 32 paxyHOK MOTEHIIabHOI eHeprii CTHCHEHOI MpYXWHH. B mepion OMMKHBOIO CTOSHHS
3IIHCHIOEThCS yaap OolKa MO IHCTPYMEHTY 3 HACTYITHHM BHCTOEM. Pe3ynbTaTu JeTallbHUX AOCTIIKEHb
pobGouoro 1ukiay 'MI, martematnuHa Moneib poOOTH, a TAKOK KOMIT FOTEPHE MOJICIFOBAHHS POOOUMX
IUKIIIB TeHepaTopa MpOBeeHEe 3 BUKOPHCTAHHIM CHUCTEMH ISl KIHEMATHYHOTO Ta JUHAMIYHOTO aHANi3y
texHiuanx cucreM SOLIDWORKS Motion HaBezeni B [17].

Po3pobneno kinematnany cxema npuctporo mig 6inomsapaoi CIO HCII, sixa HaBenena Ha puc.S.

! C:'__)ﬂp
|

<y Ns

1 — xopmyc; 2 — potop; 3 — neopmyrounii enemenT; 4 — 60HOK; 5 — 3aroTOBKa; 6 — MPUCTOCYBaHHS
JUTS 3aKPITJICHHST 3aTOTOBKH

Puc.5. Kinemamuuna cxema npucmpoio 6inonsaproi cmamuxo-imnyiascroi oopooxu HCIT

3rigHO 0 KiHEMaTHYHOI CXeMH POTOpy AeopMyrouoi TOJTOBKH HATAEThCI OOEPTOBHH pyX
BIIHOCHO oci ZZ 3 4acTOTO ni, 00/xB. KynboBwmii maners o0epTaeThCs 3 YaCTOTOIO n3, 00/XB

HAaBKOJIO BJIACHOI OCi BiJl iHAWBIIyalbHOI'O IPUBOAY Ta BIIXHUISETHCA Y Mpolleci 0OpoOKM Ha JeSTKUi
KyT O y IUIOLMHI AeOPMYIOUHX €IeMEeHTIB (KyToBa moaaya).

Cdepruuna moBepxHS manblsl 3HAXOMUTHCA Yy IIOCTIHHOMY KOHTaKTI 3 CTaTH4HO
HABaHTAXCHUMH IHCTpyMeHTamu cwiol Femi. Ilepiogmune immynscHe waBanTaxenus Wy,
TeHEePYEThCS YIAPHOK CHCTEMOIO, TOOTO yaapamMu OOWKIB TO IHCTpYMEHTaM 3 TEpiOAHYHICTIO
3aJaHOI0 MEXaHIYHMM TeHepaTtopoM immyinbciB. Cxema ¢opmyBanHs Mikpopenbedy Ha HCII mpu
OinossipHOMY 3MillHEH1 BioOpakeHa Ha puc. 0.
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Puc. 6. Cxema ymeopenus mikpopenvegy na cgpepuunii nogepxHi

B 3anmexHocTi Big pexuMmiB 00poOkM Ha cdepuuHiii TOBEPXHI 3aroTOBKH (OPMYETHCS
3MII[HEHWH TMOBEPXHEBUH IIap 3 I€OMETPUYHO BU3HAYCHHM MIKPOPEIBEPOM THIT SIKOTO 3a7a€ThCS
BeNMYHHOK Koediienta nepekputts K. Jleski Tunm mikpopenbedy Ta BiMOBIAHI 30HU 3ajsTaHHS
nedopmairii BioOpakeHi Ha puc. 7.

10na nepaunnol deopmayil

l1 — rnbuHa 300K nepBUHHOL Aedopmaliii; |, — rmmbuna 300U BroprHHOI Aeopmaii; |z — rmmbuna
30HM TPETHHHOI Aedopmartii

Puc. 7. Tunu mixpopenvegy ma 301uu 3ana2anns 0eqpopmayii 6 nOGEPXHEBOMY Wapi 0emai 3a1eiHCHO
810 Koegiyienma nepexpumms K

PosrisinyTo  (opmyBaHHS Mikpopenbedy B 3aN€KHOCTI Big BeNMYMHHM KoedilieHTa
MEPEKPUTTS TUIACTUYHMX BiIOWTKIB. J{Isi BU3HAYEHHS BUCOTH MIKPOHEPIBHOCTEH Ta OLIHKH BIUIMBY
Koe(ilieHTa MepeKpUTTs PO3poOIeHO reoMeTpruuHy Mozels (puc. 8), ae hopMyBaHHs MiKponpodiiaro
PO3IIIAAAETHCS K CINiJl YTBOPEHHH POOOYMM XOAO0M IHCTPYMEHTA.
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Puc. 8. I'eomempuuna moodens popmyeanns mikponpoginio

3riiHo 0 PO3paxyHKOBOI cxemH (puc. 8) BHCOTa MIKPOBHUCTYIIB MOXKe OyTH BH3HAueHa 3a

dhopmyiior:
h, = OB-OA = OB-./OC*- AC* = OB--/OC?-(t/ 2)°, (1)
ne t — Kpok MixK BiIOMTKaMHU SIKUH BU3HAYAETHCS 32 (POPMYIIOIO:
t=(1-K)o, )
ne 0 — JiaMeTp MJIaCTUYHOrO BiJIOMTKA.
Otxe hopmyna (1) 3 BpaxyBaHHsM (2) MaTUME BUTIISIL

d, d, --/d2-(1-K)o)
=5l 2F -(a-ws2f == , @
Ie di — JiaMerp iHCTpYMEHTA.

Ha ocHOBI mpoBeAeHUX JOCIIHKEHb Ta KIHEMaTHYHOI cXeMH (PHC. 5) po3po0JICHO MPHCTPIi
s 6imonspuoi CIO HCII, 3D momenb SKOro npeacTaBieHo Ha puc. 9.

h,

1 — mnardopma; 2 — iHCTpyMEHTalIbHA TOJIOBKA ISl CTATUKO-IMITYJIbCHOTO e OpMYyBaHHS; 3 —
TTOBOPOTHU MPUCTPIH IS 3aKPITUIEHHS 3aTOTOBKH 3 IHIMBITyaIbHAM MPHUBOIOM

Puc. 9. 3D moodenv npucmporo 01 6inonsaproeo cmamuxo-iMnyiscHo2o smiynenns HCII nanoys
chepuunoeo wapHipa

[pucTpiii BCTaHOBIIOETBCS Ha TPU3MATHYHHMX HANPSIMHUX CTAaHMHM TOKAapHOIO BepcTara.
IHCTpYMeHTabHa TONIOBKA MICTUTB POTOp, KU MPUBOAMTHECS B PYX BiI IMUHIENS Bepcrara. Ha poropi
PO3MIllleH] CTaTUYHO HaBaHTaXeH! JeOpMyIodi eleMEeHTH. YJapHI MeXaHi3MU IHCTpyMEHTaJIbHOI
TOJIOBKM MAlOTh KIHEMAaTHYHHH 3B’S30K 3 T€HEpaTOpPOM MEXaHIYHHX IMITYJbCIB, BAKOHAHUM Y BHUIJISII
KYJIAYKOBOT'O MEXaHi3My, BCTAaHOBJIEHOr0 Ha poTopi. Lle 3a0esrneuye CTaTUKO-IMITYJIbCHE HaBAaHTAKEHHS
Ha chepruHy OBEPXHIO KYJILOBOTO IMAJIbIl, 3aKPIIUIEHOr0 y TIOBOPOTHOMY IIPUCTPOI 3 1HAMBITyaIbHUM
nprBooM. [IpuuomMy OBOPOTHHMIA CTIT KIHEMAaTUYHO 3B’ S3aHHH 13 CYIIOPTOM BepcTara.

3anponoHoBaHe pillleHHS PO3LIMPIOE TEXHOJIOTIYHI MOKIIMBOCTI TIOBEPXHEBOI'O TUIACTHYHOTO
3MII[HEHHSl 3aBASKM BUKOPHCTaHHIO OimojsipHoro craTuko-immynbcHoro I, mo migBuirye
MPOLYKTUBHICTH 1 TOYHICTH OOPOOKH Ta JO3BOJISIE KEPYBATH TNTMOMHOIO 3MILHEHOTO LIapy, CTYNEHEM
3MII[HEHHS 1 MiKpopenbedoM chepruuHoi MOBEPXHI KyJIBOBOI'O MAJIBIISL.
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Jns  BUpilICHHS mpemboco 3a60aHHs HEOOXITHO 3MIMCHUTH BHOIp TEXHOJOTTYHUX Ta

KOHCTPYKTUBHO-TEXHOJIOTTYHUX TapaMeTpiB  Tporiecy 00poOKwy,

a TakoK miaibpaTd mapamerpu

reHepaTopa MeEXaHIYHHMX iMImynbciB. [lnst mporo B poOoTi po3poOlieHa METOAMKAa PpO3paxyHKy i
MpPU3HAYEHHS] PEKUMIB OOpPOOKH, 3aCHOBaHA Ha EKCIEPHUMEHTAIBHUX JAOCITIKEHHSAX Ta TEOPETUYHHX i
KOMIT'IOTEpHHX MOJeNsIX. bBIOK cxema airopuTMy po3paxyHKy TapaMeTpiB TpOIecy 3MillHEHHS

BimoOpaskeHa Ha puc. 10.

\ TNovarox '
/ HVs h(HV).K.de. HVaRuEp
‘,"' R.F.. Li,Lad;,d, Py Py U, 05, I/"v t=(1-K} &
/ ) / |
| |
v——al W=fiHV I l n N
: B
! .
l o =flw) I I n; = Ng, ‘_—., |
] v
S e Tak ‘ =02
»<_ 0<K=1 > ]
= 2 v
N &2 t'n, 2K
Hi I . PO i
- X 1 2r-a,
Braws
[ EAMITh [ j  —
3601
a S =
‘{ K=K+0.05 l b med,
HAI B2
Tan — TN Hi ~—
— 2 W=Wi+1 B e ——— HV = HV, ~
Tax '
HV — HV,
= m— 100%
HV,
) 4
/ Busig /
[ W, 6K t.n.n,S, H /
i v_ —
§ Kireus A

Puc. 10. Aneopumm po3paxynxy napamempis npoyecy smiynenns oemaneu 3 HCIT

AJITOPUTM NPaLo€ HACTYITHUM YHHOM:

1 BBOOATHCS BUXIAHI JaHi UIs pO3PaxyHKY:

- HeoOXiJHI MapaMeTpu 3MILHEHOT O IOBEPXHEBOr0 HIapy (HV, h(HV))

- koedimient nepexpurrs K ;

- mapamerpu 00poOIroBaHOl gerani ( dc ), Mapka crajii Ta XapaKTepUCTHKH 0OpOOIIFOBAHOTO

matepiany (HV,, Rm1 E, W);

- KOHCTPYKTHBHO-TEXHONOTiYHI mapamerpu ynapHoi cuctemu (Ri, Fer, L1, Lz, di, d2, py,

P2y Oq, Oy, Z,K).

1.1 BU3HAYEHHS 110 CKCIICPUMCHTAJIbHUM 3aJICXKKHOCTSAM 3HAYCHHSA CHCpI‘i'l' OIWHUYHOIO yaapy

W i JiaMeTp IJIaCTHYHOIO BifOuTKA

1.2 mepeBipka ymoBH Koedinienta nepekputts 0< K<I Ta Bu3HaueHHsS KpOKy BimOWTKiB 1, a

TaKOX THITy MiKpopensedy;

2 BrzHaueHHsI OCHOBHHUX MapaMeTPiB PEKUMIB 00pOOKH:
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2.1 IpuitHATTSA YacTOTH OOEpTaHHS IHCTPYMEHTY Nj i3 CTAHAAPTHOTO Py YaCTOT OOEpTaHHS
LIMWH/ENA BepCTaTa;

2.2 Bu3HauyeHHS 4aCTOTU yAapiB IO IHCTPYMEHTY fi ;
2.3 BusHa4eHHs 4acTOTH 00epTaHHs 3aroToBku N

2.4 BusHaueHHs KyToBOI mojadi S ¢+ Ha OJIMH 00EPT 3arOTOBKH.

3 [lepeBipka OTpUMaHKUX MapaMeTPiB MOBEPXHEBOTO IAPY:

3.1 mopiBHAHHS 0a30BUX 3HAYeHb MIKpOTBepHocTi i3 3aganumu HV>HV, ta Bu3HaueHHs
CTYIICHS 3MIIHEHHS €. SIKIIO yMOBa BUKOHYETHCS, TO MEpEXiJi HA HACTYIHHUN pPiBEHb, a SKIIO Hi — TO
HEOOXiIHO 30UTBIINTH KOCPIIIEHT MEePEKPHTTSI.

4 BUBiJ pe3yNbTaTIB:

4.1 BUBII CKOpDUTOBAaHMX 3HAYEHb XapaKTEPHCTHK 3MIIIHEHOrO TIIOBEPXHEBOr'0 MIAPY

HV, h(HV) Ta KOHCTPYKTHBHHX 1 KOHCTPYKTUBHO-TexHOJor yHux mapamerpiB CIO ta ['MI.

Jnst BcraHoBJIeHHS €()EKTHBHOCTI 3alPOIIOHOBAHUX pIllleHh MPOBEJCHO EKCIIEPHUMEHTAJbHI
JociimKerHs ominku nporoeiyaocti CILI 3a kpuTepieM 3HOCOCTIMKOCTI JieTanel mapu TepTs (manenb-
BKJIQ/IMII), 332 BIZIOMOI0 METOJIUKOI MO cxemi «cdepuuHa mosepxHs-packa» [18]. I[MopiBHAHHS
pe3yabTaTiB BUIIPOOYBaHb IMOKA3aJiH, 110 JOBIOBIYHICTH IIapHipa i3 majiblem 3 craji 40X 3MiliHeHUM
3aMpornoHoBaHuM criocodom, pu K=0.7...0.9 3pocna Ha 20% y nopiBHSHI 3 0OKaTaHUM.

BucHoBkH. Po3riisiHyTO CriocoOu 3MIlIHEHHS [TOBEPXHEBOI'O IIapy JeTajiell MalllMH METOIaMHU
MIT]] Ta nuissxu miaBUINEHHS e)EeKTHBHOCTI BUKOPUCTAHHS €HEprii yaapy MpH CTaTUKO-IMITYJIbCHOMY
3MillHEHI. 3ampoNOHOBAHO HOBY MOJENb yIApPHOI CHCTEMHM 3 CTaTUYHMM HaBaHTAXKEHHSIM OOHKa Ta
IHCTpYMEHTa, a TAKOXK CXeMYy 0OpOOKHU OIMOISIPHUM YIapOM.

Po3pobiieno mMozenb reHeparopa MeXaHIYHUX IMIYJIbCIB Ta mpucTpidd it 3minHenHs HCIL
JocmimkeHo mporec GopMyBaHHS MIKPOPEIbE]Y B 3aJICKHOCTI Big KoehillieHTa MEPEKPUTTS, a TAKOK
PO3pOOIICHO TeOMETPUYHY MOjienb (OpPMYBaHHS MIOPCTKOCTI. BUBeneHO pIBHSHHS Jisi BH3HAYCHHS
BHICOTH MIKPOBHCTYITIB B 3aJISKHOCTI BiJ TapaMETPIB MPOIlecy 00pOoOKH.

Po3pobieno MeToauKy Ta alropuTM po3paxyHKy napamerpis ['MI.

IIpoBeneHo eKcIepUMEHTAIBbHI TOCHIKEHHS OMmiHKKA noBroBiunocti CII 3a kpuTepieMm
3HOCOCTIMKOCTI feTaneii mapu tepTs (Tajenb-BKIaaun). BcTanoBIeHO, M0 JOBTOBIYHICTE MIapHIpa i3
nansieM 3 ctam 40X, sminaenuM npu K=0.7...0.9 3pocna Ha 20% y mopiBHSHI 3 00KaTaHUM.

TakuM YHHOM  3alpPOITOHOBAHI  PIMIEHHS PO3MIHUPIOIOTh TEXHOJOTIUHI  MOMKIIUBOCTI
MTOBEPXHEBOT0 TUTACTUYHOTO 3MIITHEHHS 3aBISKH BHKOPHCTAHHIO OIMOISIPHOTO CTATHKO-IMITYJIBCHOTO
[II[, mo maBUIIye MPOAYKTHUBHICTH 1 TOYHICTE OOpOOKH Ta [O3BOJISIE KEPYBaTH TIIHOHMHOIO
3MIIIHEHOTO MIapy, CTYIEHEM 3MIITHEHHS 1 MIKpopenbehoM cheprnyHOi TOBEPXHI KYIHOBOTO MAIBIIS.

[omanpmii mocmimkeHHs OyAyTh cripsiMoBaHi Ha BusiBIieHHS mapamerpiB ClO, ski HaitOinbIe
BIUIMBAIOTH Ha SIKICTH p0oOOYOI IMTOBEPXHI MabII, Ta BCTAHOBJICHHS B3a€MO3B’ SI3KIB MK TTapaMeTpaMH
00pOOKH 1 TeOMETPUIHIMH TTapaMeTPaMH MACTHIIO YTPUMYIOUO]l JTYHKH.
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BBenenue. /[ HaHeceHUS MOKPHITHI B HACTOAIIEe BPeMs IMMPOKOE MPUMEHEHHE HAaXOAUT
METOJI 3JIEKTPOIYTroBOM MeTayumm3anuu. M3BecTHO, 4TO B MpoIecce AIEKTPOIYTrOBOrO HAIBLICHHS
MPOUCXOIUT WHTEHCHBHOE B3aMMOJEUCTBHE pACHBUIAIONIEH CTPYH BO3JyXa C paCHbUISIEMBIM
MaTepuasoM, YTO MPUBOIUT K 3HAYUTEIHHOMY BBHITOPAHUIO JIETUPYIOIINX 3JIEMEHTOB. IHTEHCHBHOCTH
OKHCIICHVS YBEITMYMBAETCS C POCTOM TaKUX IMapaMEeTPOB KaK JABJIEHUE CKATOTO BO3/IyXa, PACCTOSHUE
OT coIUla amnmapata /A0 HanbUIIeMOW JeTald, 4YTO OKa3blBaeT OTPHIATENbHOE BIHMSIHHE Ha
TEXHOJIOTHYECKHE CBOWCTBAa MOKpbITHs [1-5]. B 4acTHOCTH, CHWKEHHE COIEp)KaHHs YIJIEpoja,
Maprasiia, KpeMHHs B MOKPBITHH IO CPABHEHUIO C pacObUIsieMbIM MaTepuasioM coctaBisieT 42,86%,
40,0%, 30,0% coorBeTcTBEeHHO [1].

AHaJIN3 JTUTEPATYPHBIX JAHHBIX U OCTAHOBKA NMP00.JieMbl.

C uenblo CHMXKEHUSI OKUCIUTENFHOrO BO3AEUCTBUS PACHBUIAIONICH CTPYH Ha >KUAKUN MeTal
TOPIIOB TUIABSIIMXCS 3JIEKTPOJOB HUCHONB3YIOT pa3inyHble Npuembl. Tak B pabore [3] mpuBemeH
MpUMEP HUCIOIB30BAHUS YUCTHIX HHEPTHBIX Ta30B B KOMOWHAIIMM C BO3AYXOM ISl PaCIbUICHUS
Martepuana. Psg paboT HampaBlieH Ha COBEpPIISHCTBOBAHUE KOHCTPYKIHMHA PACHBUISIONIMX TOJOBOK
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ANIEKTPOJYrOBBIX METAIM3aTOPOB. B pacmpuisromux rojioBkax [6-10], BBIOTHEHHBIX B BUIC
KOpITyca, B KOTOPOM pAacCIoJiaracTcsi BO3AYIIHO-PACIBUISIONICE COIUIO OO0CCIEUMBAIOINEE IOAavy
CKaTOro BO3AYX, KaK MPaBUJIO MPEAyCMaTPUBACTCS COBEPIICHCTBOBAHUE KOHCTPYKIUU BO3AYIIHOTO
colUla MyTeM HWCIOJb30BaHMS BCTABOK W YCTPOKMCTB, OOCCIICUMBAIONIUX W3MEHEHHE B BO3JYIIHO-
pachbUISIIOIIIEM TOTOKE. V3BECTHBIC pACHBULIONIME TOJNOBKM HE 3HAUUTEIHHO CHIDKAIOT
OKHCITUTEIILHOE BJIMSHHE PACIBUISIONIETO BO3/1yXa, HE 00ECIEUMBAIOT PecypcocOeperKeHre 3a cyer
YMEHBIIICHUSI pacXxo/ia PACHbUISIONIETO BO3AyXa U 3aTPAT AJICKTPOIHEPTUHU HA €ro MoTydeHuUe.
3HAaYNTENFHOE CHIDKCHHUE OKHCIMTEILHOIO IOTEHIIMANA PACHBUIIONIErO IIOTOKA TMPHU3BaH
o0ecreynBaTh METOJI AKTUBUPOBAHHON AJIEKTPOIYTOBOM METAJUIM3AIMH, KOTa Ha PSITY C AJICKTPHYCCKOM
JIyrofl pachbUICHHE MeTaia 3JEKTPOJOB OCYILECTBISICTCS TOTOKOM Ta30B CKUTAEMOW IPOMaHOBO-
OyraHoBod  cmecu  [11,12]. ABTOpel  OTMEUYAIOT  CYIIECTBCHHOE  IIOBBIIICHHE  KauyeCTBa
AIEKTPOMETALIM3AIMOHHBIX TMOKPHITHH. OIHAKO TPH STOM HWMEET MECTO 3HAYHUTEIIFHOE YBEIMUYCHHE
3aTpar Ha MOIYYeHHUE MTOKPHITHIA BCIEACTBUE CYIIECTBEHHBIX JIOMOTHUTEHFHBIX PACXOI0B TOPIOYETO ra3a.

ABropamu Hacrosiei padotel [13,14] ¢ 1EIbI0 CHUKEHHSI OKHCIUTEILHOI'O BO3JCHCTBUS
BO3IYIIHO-PACTIBUISIONICH CTPYH Ha KUAKUN METall TOPIIOB JJIEKTPOJOB MPEIIOKEHO MPUMEHUTH
UMITYJIbCHYIO TOady BO3AyXa, IMYTEM BBEICHHS JOMOIHUTEIBLHOTO 3JIEMEHTa B PACIBUISIONIYIO
rOJIOBKY JIYTOBOTO MeTaJyiM3aTropa. B KauecTBe JIONOJHHMTEIBHOIO 3JIEMEHTa pa3paboTaHo
YCTPOMCTBO, B KOTOPOM IYJIbCAIIUS BO3IYIIHO-PACTIBUISIONIEH CTPYH IOCTHUTAETCS MEPUOIMIESCKUM
TIePEKPHITHEM KaHaIa COTUIa MeTauIh3aTopa.

Kunemarndeckass cxema yCOBEpPIIICHCTBOBAHHOW pACHBUISIONICH TONOBKMA TIPEACTaBICHA Ha
pucyske 1. [IpuHIun OeHCTBUS CIESTYIONINM: Ha BXOIE OT MArvCTPad BO3AyXa Pyor B PaCHBUISIONIYIO
CHCTEMY METaJUTN3aTopa, TIOCIIe PEAYKTOpa AaBICHUS 7, C TIOMOIIBIO KOTOPOI'O yCTaHABIMBAETCS pabodee
TABJICHHUE, pacroiaraercs mynascarop 5. [lpu mocTiokeHMH pabodero JaBiIeHHsI BO3AyXa MaHOMETp 6
BKJIFOUAET JJICKTPOABUIaTEeb 8 depe3 My(Ty BpalllaiolIvi KiamaH mynbcatopa 5.B pesynbrare Ha
PaCIIBUIIEMBII YIIEKTPOIHBIN MaTepruai 4 B 30HE IyTH ITOJACTCS ITYJILCHPYIONINI IIOTOK BO3TyXa.

' o

Marserpain

7 )

P /\ = \
MO/
_._.__>_.‘I/'

OT CeTH

T

Puc. 1. Cxema eonosxku ons nyiscupyrowezo pacnvlienus: 1 — pacnwinsiiowee conio; 2 —
MOKONn00800bl; 3 — poruxu; 4 — snexkmpoounsiti mamepuai, 5 — nyrbcamop, 6 — maHomemp 0asieHus,;
7 — pedykmop Oasienus, 8 — snekmpoosueamens

Pabora mynbcaropa 3aKiroyaercs B IEpUOANYECKOM IEPEKPHITHH BPAILAIOLIErocs KilallaHaKaHasa
ckaroro Bozayxa. dopma cedeHuns KaHaja KiaraHa onpenessieT (opMy UMITyIbCHOTO ITOTOKA.
[pumep nepeKpbITHsI KaHasa TP OKPYIIIoH (JopMe IPOXOAHOTO CEUEHHUS IPUBEICH HAa PUCYHKE 2.

® ¢ ¢ O O

a )
. B r 1
Puc. 2. Cxema nepexpvimus KaHana 6030YUHO-pacnulLisiowel Cmpyu Memaiiu3amopa: a — Kauan
nepexpoim Ha 100%, 6 — omkpoim na 25%, 6 — omxpvim na 50%, e — omxpeim Ha 75%, 0 — kanan 0ns
PACNbLIAIOU €20 HOMOKA NOIHOCIbIO OMKPbIM

Takass cxema mepekpbITHsS OOecreynBaeT CHHYCOMIAIbHYIO (OpMYy HMITYJIbCA C IUIABHBIM
HapacTaHWeM K MAaKCUMaJIbHOMY ITOTOKY, YTO HE BCErJja COOTBETCTBYET ITOCTABIEHHOM 3aa4e.
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[locne npoBenenns vccnenoBaHNi PEKOMEHI0BAHO NMPSIMOYTOJIbHOE CEYEHUE KaHalla MyJIbcaTopa,
YTO MO3BOJISAET MOMY4aTh UMITYJIbCHI TTOTOKA MPSAMOYTOIBHON (OpPMBI, U 00eCTIeYnBaET HEKOTOPOE BpeMsI
IUTaBJIEHNS 3JIEKTPOOB MPH MIOJHOM OTCYTCTBUH BO3/IEHCTBHS IIOTOKA BO3yXa, PUCYHOK 4.

Hens u 3amaum ucciaegoBanmsi. llenbio paOOTHI SIBISIETCSI MCCIENOBAHUEKOIMYECTBEHHBIX
XapaKTEepUCTHK B3aMMOJIEUCTBHS KHUCIIOPOJA PaCHbUIAIONIEH CTPYH C JKUAKAM METAJIOM 3JIEKTPOJIOB,
YTOOBI ONPEETUTh KOMNYECTBO KUCIOPO/a, YYACTBYIOLIETr0 B PEAKIHUSX C JIETUPYIOLUIMMH 3JIEMEHTAMU.

J1g noCTH)KEHUS TIOCTaBIEHHON LENN PelIauch CIeAyIoIre 3aJauHu:

— OMPEACINUTDL BJIMAHUC YaCTOThI HYJ'IbcaHI/II\/'I Ha BCIIMYMHY pacxoda BO3ayxa IpH pacCriblICHUHA,

— pa3paboTaTh METOAWKH HCCIECIOBAaHUS KOJIMYECTBCHHOW OLICGHKA B3aUMOJICHCTBHUS
KHCIIOpOJa BO3/IyXa C pacibUIsIEMbIM METAJIJIOM 3JIEKTPOJIOB;

— IPEACTaBUTh METOJWKY ONpEAeNeHHs MacChl KOHTAaKTUPYIOIIEro KHUCIOpoAa MpH
pacHbIIEHUH METAJUIMYECKUX IJIEKTPOIOB;

— OMPEACINUTDL BJIMAHUC ITYJIbCUPYIOLIETIO ITIOTOKA Ha XUMHYECKHUM COCTaB IMOKPBITHA.

O0ocHOBaHHE M METOTUKA HcCIeT0BaHusA. ABTopamMu Hacrosiied padots [13,14] ¢ nenbro
CHMKCHUA OKHUCIHUTCIBHOI'O BO3I[GI>'ICTBH$I BOSILymHO-paCHBIHHIOHIeﬁ CTpyHu Ha )KI/I)IKI/II\/'I MeTaJlll
TOPIIOB 3JIEKTPOJIOB TMPEIOKEHO MPHUMEHUTh WMIIYJIbCHYIO Tonady Bo3xayxa. OpjHako He
MIpEeJCTaBlIeHa TMPH O3TOM KOJUYECTBEHHAs OIEHKAa CHIDKEHHS pacxolla BO3IyXa M KOJIWYeCcTBa
KHCIIOpOJia PAaCHBIISIONIEH CTPYH MPH B3aUMOAEHCTBUH C PaCTIbUIIEMBIMH AJIEKTPOIAMH.

Hwmxe mpuBeneHo pemieHHe MOCTaBICHHOW 3aJadll — OIpeNeleHne W3MEHEHHsS pacxoja
BO3/[yXa B 3aBUCHMOCTH OT IIJIOIIAIN EPEKPHITHS COILIA.

C mocTtaToyHOW CTENEHBI0 TOYHOCTH OIPEIENSIETCsl MO MOTOKa BO3AyXa NPH BpaIIeHUU
KJIaTraHa MmyJbcaTopa B 3aBUCUMOCTH OT M3MEHEHHUS IIJI0Mmaau coruia [14]:

G =G, @
F

C
Iae F ,, — TLUIOIIaIb IIPOXOXHOTO CEYEHHS
G — pacxon Bo3ayxa METaLIM3aTopa

F. — muromane comia Merammsaropa
TT1o1a16 TIPOXOIHOTO CEYEHHS COILIA TIPH BPALIECHNH KIIANaHa yJibCcaTopa ONpeesIeTcs KakK:

Fom - Fc - Fnep ) (3)
rIe F  — nnomans mepekphITHS COMa METaLTH3aTopa.

nep
[IpuaIMaeM mTomaab MepeKphITHs Kak 9acTh (B %) IUIOMAAN COTUIa TIPY BPAIIEHWH 32 OJTUH
000pOT OT TIOJTHOTO OTKPBITUS 10 3aKPBITHS:

Fnep:Fc-K,

rae xk =10; 20; 30; 40; 50; 60; 70; 80; 90; 100 %. YpoBeHb OTKPBHITHS COILIA OMPEAETUTCS W3
BBIPAKCHHUS:

F.=F —Fx=FQQ-x). 4)

O,
N3menenne pacxoma Bo3ayxa 3a oIWH 000OpOT KiIammaHa MyJlbcaTopa ¢ y4eToM BhIpakeHus (4)
COCTaBUT:
F@-x
G, ZGMZG(].—K) (5)
FC
Ha pucynke 3 mpuBeneHa 3aBHCHMOCTh H3MEHEHHs pacxola BO3IyXa depe3 COIUIO
MeTaJTu3aTopa MpH Pa3IMyHON CTeNeHH MepeKPhITUS COIIa (JUIs ONTUMAIBHONO Pacxosa 2 M>/MHUH)
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Gp (M vun)
018 | 1
0.16 \
0.14 |

0.12 |
0.1}

0.8

0.6 | ! ! - - \
04 |
0.2 |

o1 02 03 04 05 06 07 08 09 10 K

Puc. 3. Xapaxmep usmenenus pacxooa 6030yxa yepes conio Memaiiu3amopa 6 3a6UCUMOC Om
cmeneHu nepeKkpulmus NPOX0OH020 CeYeHUs

HpI/I ITOJTHOM MEPECKPBITUN IMTPOXOJHOTO CEHCHUA pacnmnsnomm‘/'l IOTOK BO3yXa IMPAaKTUYCCKH
OTCYTCTBYET.

Hanee onpenensieM H3MEHEHME pacxola BO3lyXa IpU IEPEKPBHITHSAX KaHajda CoIula
MeTaJTu3aTopa ¢ 4acToToil N o6/cek. [TomHBIN MOBOPOT KiamaHa IylbcaTopa — IUKI t COCTOUT M3
BpPEMEHHU MEPEKPHITHS trep U BPEMEHHU OTKPBITHS tor

t=t,  +t,.

[IpoBoammmce mccinenoBanus (GOPMBI UMITYIIECOB TTHAMHYECKOTO HANOpa CTPYH B 3aBUCHMOCTH
OT TUIOMIAM IPOXOTHOIO CEUCHUS KaHajga comia Merayumsaropa [14]. DkcnepuMeHTabHBIE 3aMephl
(hOpMBI IMITYJIHCOB M TMHAMHYECKOTO HAIIOPa B 3aBUCHMOCTH OT YaCTOTHI BPAIIIEH!s KJlaraHa IMyibcaTopa
OCYIIECTBJISUTA METOJIOM BO3JICHCTBUS PACIIBULIONIEH CTPYW Ha METAJUTMYECKYIO TJIACTUHY, Ha KOTOpPOU
YCTaHOBJICH TeH30/1aT9rK. CUTHAJIBI C TEH30/IaTYNKA PETUCTPUPOBAINCEH C TIOMOIIBI0 OcIuuIorpada.

W3 mpuBeneHHBIX OCIMIIIOTPAMM, PUCYHOK 4, BHUIHO, YTO pACHbUIAIONIAs CTPYS HOCHUT
MyJCUPYIOMIMNA  XapaKTep ¢ BpPEMEHHBIMH TpoMexyTkamu. Kak Tokasamum wucciemoBaHus,
MIPUMEHEHNE PA3IMYHOTO IMPOXOAHOTO CEYEeHHs KaHaja COIUIa TO3BOJIIET HW3MEHATH M XapakKTep
HapacTaHUsl CaMOro HMITyJbca. Tak TpW WCHONB30BAHWU KPYIJIOTO CEYEHUS HWMITYJIbC HMEET
CHHYCOHUJANBHYIO (pOpMY IIJIaBHO BO3PACTAIONIYIO M C HHUCIAJAIOMIMM HAIoOpoM. (PUCYHOK 4, a, 0).
[Ipu mcnonp30BaHWK MPSIMOYTOIBHOT'O CEYEHUS MPOXOAHOTO KaHaja MMEEeT MECTO BO3pacTaHWe H
MajJieHre Hamopa CTPYH, CHHYCOMIAIBbHOCTh MPAaKTHYECKH OTCYTCTByeT. OOmMM aiisi OKpYTiod Hu
MPSMOYTOIBHON (hOpM TIepeKpHITUS (PUCYHOK 4. B, T) SBIETCS HajJW4YWe IMMay3bl B PaCIBUICHUH,
HEOO0XOANMOM sl 00pa30BaHUS KHUKOTO METalIa Ha TOPIIE AJIEKTPOIOB.

B nanprefiem B paboTe MpOBOIMIIACH UCCICAOBAHUS C MIPSMOYTOIbHON (HOPMON UMITYITECOB

Puc. 4. Hsmenenue ounamuuecko2o Hanopa cmpyu 6 3a6UcCUMOCMU OM NPUMEHAEMO20 NPOXOOHO20
ceyenus conna, uacmoma nyascayuu 30 (a), 65 (6) — kpyenoe ceuenue, 40(8), 75 (2) Ly—
NPSAMOY2ONIbHOE CeyeHue KIanana nyabcamopa
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4 3 ocouJuIorpaMm HE TPyAHO YCMOTPETh, YTO BPEMS OTKPBITUA COIlJIa 3HAYUTCILHO Oomplire
BpPEMCHHU Ha IICPEKPLITUC tOTEtHep, Ha OCHOBC aHaJIM3a OCLUJIJIOIpaMM IIPUHUMACM C I[OCTaTO‘IHOﬁ
CTCIICHBIO TOYHOCTH .

tOsz'L (6)
rae t — monHoOE BpeMsl IMKIIA, CEK
P — TepHOI OTKPHITHA KaHana IyJbcaTopan3 oOmero nukia (Mo JaHHeIM pucyHka 4, p =70-
80%). Torza npu gacrore N 3a Bpemst T npu pacxone G 06Bem Bozmyxa cocTaBuT:

n
V=G-p-T. ©)
[MoxcraBum BmMecto G, ero 3HaueHne depes obmuit pacxox G B 3aBHCHMOCTH OT HOJIOKEHUS
nmyJicaTopa ¢ yuerom dopmyisl (5):

- T
V'=G-p-(1-x)— (8)
n
)
G o 3
rie - o0mmmit pacxoy BO3ayxa, M°/MUH
P - IepHuoa OTKPBITHS KaHaja IMyJibcaTopa U3 00IIero nukia, %
N — yacToTa MmyJbcalui, 1/cex
K - YpOBEHBb OTKPBITHS KaHaJla MyjbcaTopa, %
XapakTep W3MEHEHHs 00beMa BO3yXa, MPOXOAAIIErO Yepe3 COMI0 B 3aBUCUMOCTH OT
Y4acTOTHI MyJibcaluii i 3HadeHni p=80% MpH pa3mUYHBIX MOJIOKEHUSIX MyJIhCaTopa MPUBENEH Ha
PHUCYHKE 5, I10 paCYETHBIM JaHHBIM.

V, Ma
0,09
0,08
0,07 1
-
0,06 ,t NPPLe
0,05 JANN
PR =
L \ \
0,03 —H=sr P
0,02} —#=z0
[
K=80 |
0,014
gt _ =
070 20 30 40 50 60 70 80 90 100 110 120 >

n,1/cek

Puc. 5. Bausnue wacmomol umnyibcos Ha ob6vem 8030yXa Npoxooaue2o wepes Cono 0
suauenutt p=80%, k=0,1-0,9 ¢ meuenue 60 cex.

U3 pucynka 5 He TpyOHO YCMOTPETh, YTO OOBEM PACHBUIIIOIIETO BO3/1yXa 3HAYUTENHHO
CHHMJKAeTCsI B 3aBUCHMOCTH OT MOBBILIAIOIIEHCS YacTOThI MYJbCALlMd U CTEIIEHU NEPEKPBITUS COIUIa
MeTaJIN3aTopa MyIbCATOPOM.

IIpu >1MeKTPOAYrOBOM HANBUICHUHM XUMHUYECKHH COCTaB IOKPBITUS  ONpenensercs
BO3/I€fiCTBHEM KHCIIOPOJa BO3AyXa Ha pacHbuIieMblil Matepuan. OnpenensieM KOJIMYecTBO KUCIOopOoaa
B PacHBUIAIONIEH CTpye MPH OIHOM ITOBOPOTE KJAllaHa IyJIbcaTopa C YYETOM IPUBEIECHHBIX BBIIIE
ypaBHEHHI 715 pacxojia BO3ayXa 2 M>/MUH

mni :Vi 'a‘oz .702 ) )
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rae a02 — 00BEMHBII MTPOIEHT COJEPIKAHUS KUCIOpOo/ia B Bo3ayxe (mpuHuMaeM 21%);

7/02 — YIeNbHBIA Bec raa Kuciopona npu Temneparype 20°C u maBnenu 760 M. pT. cT., 1,3 r/em®

C yuerom BeIpakeHH# (8) Macca KHCIOpPOAa U3 OOIIEro MOTOKa, JJIS Pa3IMYHbIX MOJOXKCHHM
KJIaraHa myiabcaropa (K)OnpeaeisieTcsl U3 YpaBHEHUS:

G-p-T-(1-k)
mg; = n Qo,70, (10)
Pe3ynbraThl pacueToB Macchl KUCIOPO/Aa B PaCTbUIAIONIEM ITOTOKE IPUBEAEHBI Ha PUCYHKE 6.
mop
2000
B
1800 \
l! \
1600 -
s \\\
1400 e
\\J\
1 [
1200 L SN A S
N
I\ % '\\
1000 VAN
800 |—— : \\\\\r/ﬁg
=60 L N\ A\ ™
600 :700\_ \ A ": \\?\
400
K=80
200

0O 10 20 30 40 50 60 70 80 90 100 110 1291/(:8:

Puc. 6. Brusnue yacmomsl UMnyibCo8 NYIbCAMOpPa HA GEIUYUHY MACCHL KUCIOPOOA 8030YXd,
npoxoodsawezo yepes conio (014 3uavenuti p=80%, k=0,1-0,9 ¢ meuenue 60 cex.)

U3 pucynkoB 5 u 6 He TpyZHO YCMOTpETb, YTO OOBEM BO3AyXa M Macca KHCIOpoJa
pacHbUIAIOIIEH CTPYH CHIDKAEICS ¢ POCTOM YacTOTHl IyJbCAlMid B HECKOJIBKO pa3. MIHTEHCHBHOCTb
YMEHBIIAETCS TaKKE B 3aBUCMMOCTU OT CTEIEHM IEPEKPHITUS KaHaj COIula. AHAJIOTMYHBIN XapakTep
HaO0JI0AaeTcsl PH ONPENETICHUH MAcChl KUCIOPOa B PaCHbUIAIOIIEM OTOKE, HCTEKAIOLIEM U3 COIUIa
Mertau3aTopa. [IpuBeaeHHbIe aHATUTUYECKUE 3aBUCUMOCTH TO3BOJISIIOT PAacCUUTaTh 00BEM BO3IyXa
W Maccy KHCIOpOIa B CTPY€, PaclbULIOIIEH 3JEKTpOAHbIM Meraml. Ha ocHOBaHWMHM MOIydeHHBIX
Pe3yNbTaTOB, HUXKE MPHUBOAATCS PAaCUeThl Ul ONPEAENECHHS MAacchl KUCIOPOAAa M3 paclbUISIOIIeH
CTPYH, IPUXOAAILIECICS HA PaCcTIbUISIEMbIA METAJLIL.

OO0cyx1eHue pe3yJIbTATOB HCCIeJOBaHUS.

J71st mpakTH4ecKoro MprMEHEHHS PEICTaBICHHBIX PaHee PacueToB BaKHBIM SIBIISIETCSl YCTAHOBUTD
Maccy KHCJIOpOAa, IPUXOISIIYIOCS Ha PaclblJICHUE ONIPENETIEHHON MacChl PAaCIIbUISIEMBIX 3JIEKTPOIOB.

OnpenenuM MacCy KHCIOpOJa BO3[AyXa IpH IYJIbCHPYIOUIEW IoAade INpH PACTIBUICHUH
OIIpEeeTICHHOr0 KOIMUecTBa MeTajuia 3a Bpems t. Bennuuny t onpenensiem u3 pacuera pacnbuieHus 10
CM 3JIEKTPOJIOB IIPH PA3JIMYHON CKOPOCTH MOa4n

I'=—, (11)

rIe | — mnHa pacmbiIsieMoro aekTpoa (mpuaumaeM 10cm);

V,, — CKOpOCTb II0JIauM pacbuIsieMoro >1ekrpoaa (6-10 cm/cexk; 3,8-4,2m/4)
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Ha ocHOBaHMHM TpOBEICHHBIX HCCIICNOBAaHM, W TPHBEICHHBIX paHee TAHHBIX, ONMPEACIsIEM
Maccy Kuciopoza ( mOZ ) npu pacnbuieHu# tektpoaa u3 cranu 10I2C pnunoit | = 10 cm, quamerpom
d,,=2,0 MM MpU CKOPOCTH TOIAYU IJIEKTPOJOB Viox = 3,8M/MuH, (6,3 cM/cek), pacxoie Bo3ayXa

2M°/MuH, 1O AaHHBEIM [9] MUIA COMTAa JMAMETPOM 6 MM, IUIOTHOCTH BO3IyXa Yo, =1.3 kr/M3u

00BEMHOT'0 COICPIKaHMSI KHCIIOPO/a B MIOTOKE BO3AyXa aoz =21%);

Macca kuciopoaa A MyJbCUPYIOLIEH PAaCHBUIIOMEH CTPYyU OIpPEAENseTcss U3 ypaBHEHUs
(10) ¢ yuerom BeipaxkeHus (11) npu pacnbuieHHN 3JEKTPOAOB U MPEACTABIACTCS B BUC:

~_G-p-l
1-—
% n~Vnoa( Vo 4

[laHHOE BBIpaXEHHE MTO3BOJISIET OIPENEIUTh MAcCy KMCIOPOAA B PACHBUISIONIEM IOTOKE IPH
3JIEKTPOAYTOBOM PACIBUIEHUH 3JIEKTPOJOB C U3BECTHBIMHU ITAPAMETPAMU U PEXUMOM PACHbUICHUS IS
PAa3JIMUHBIX NIOJIOKEHUHN KIIANIAHA IyJIbCATOPA, T.€. CTEIEHU MEPEKPBITHS KaHaja COIUIa.

C yuerom ypaBHeHHMS 12 W TIpUBENEHHBIX BBINIE JAHHBIX MPH PACHBUIEHUU 3JEKTPOJOB
IIOCTPOEHa HOMOIpaMma 3aBUCUMOCTH MACChl KHMCJIOPOZA B IIOTOKE IIPU PACIBUIICHUM 3JIEKTPOIOB,
OIITUMAJIBHOM CKOPOCTH ITOJIa4YH M IIPEICTABIICHHBIX BBIIIE IAPAMETPOB, PUCYHOK 7

mO?. Ka;

800

700

600 —!4 \ K=10
500 \ [,
400 T \

300

|
200 \ 1

Lo N, 1/cek

Puc. 7. Homoepamma 015 onpedenenusi Maccol KUCIOPOOd 8 PACNbLIAIOWEeM NOMOKe 8 3a8UCUMOCTU
om K-cmenenu nepekpulimus conaa, N — yacmoma nyavcayuti, 0Jis RPOGOIOKU OUAMEMPOM 2 MM U
onunoti 100 mm, npu ckopocmu nooavu 3 m/mun, u epems 10 cex.

W3 HOMOrpaMMBI HE TPYIHO YCMOTPETh, YTO ¢ POCTOM YacTOTHI ITyJIbCALMI ¥ CTENEHH MEPEKPBITHS
KaHaJIa CoIlIa Macca KHACIIOPO/Ia, B3aUMOICHCTBYIOIIETO € 3IEKTPOJAMH, 3HAUUTEITbHO CHIYKAETCS.

JUid WccnenoBaHMs BIMSHHUS MYNbCHPYIOLNIEW CTPYH Ha XMMHYECKMH COCTaB IOKPBITHUH
WCIOJIB30BAJIM NPOBOJIOKM auamerpoM 2 MM CB-08A, mopomkoByio mnposonoky [III-MM-2,
12X18H10T. Bausaue 4acToThl MyIbCALMKA BO3TyIIHO-PACIBUISAIONIEH CTPYH Ha XUMHUYECKHHA COCTaB
MTOKPBITHH MPEJCTABIEHO HA PUCYHKES.
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Puc. 8. Bauanue vacmomul nyavcayuil pacnvlisioujels 6030YUWHOU CIMPYyU HA XUMUYECKUT COCTAG
NOKpbimuil 0151 PA3IUUHBIX HPOBONIOK. a — npogonoka Ce-08A,; 6 — nopoukosas npoeonoka ITT-MM-2;
6 — nposonokal 2X18HI10T

[Ipencrasnennble rpaguku MOKAa3bIBAIOT, YTO TPH HCHONB30BAaHUH  ITyJIbCHPYIOIICH
BO3IYITHO-PACTIBUISIONICH CTPYH MMEET MECTO YBEIMYEHUE COJIEPKAHUS JIETUPYIOIINX 3JIEMEHTOBB
mokpeiTun. Tak, mpum dbactore mynbcaruii 43 ['11 comepkanme yriaepoaa Bo3pactaeT Ha 38 %,
Mapradma Ha 46 %, kpemuus Ha 42 % mus npoonoku CB-08A (pucyHOKS, a) MO CpaBHEHUIO C
HATBUICHHBIM TOKPBITHEM 0e€3 TMyJbcaliii. AHAJIOTHYHOE YBEIMYEHHE COJICPXKaHUS DJIEMEHTOB
HAOJIO/IaeTCSAN B HANBUICHHBIX MOKPBITHX MPU HCHONB30BaHUH 1poBoiok [TIT-MM-2 u 12X18H10T
(puc. 8. 0, B). OnTUMaNbHOM YACTOTOM MyJIbCAlIMH MOXXHO cuMTaTh auama3oH 40 — 60 I,
HaAOIo/IaeTcsl MUHUMAJIbHOE OKHCICHHE JJIeMeHTOB. [Ipw yBemuueHmn wuactoThl Oomee 80 I,
Ha0JII01aeTCAHEKOTOPOE YBEIMUEHHUE 1I0TEPh, T.K. YBEJIMUMUBACTCS BPEMs B3aMMOJAECHCTBUS JKUIKOIO
MeTajulac KMCIOPOI0M BO3LYLIHO-PACIBUIAIOLIEH CTPYH.

BeiBoabI.

1. IlpencrapieH NPUHLKI CHYKEHUS OKCIUTEIBHOTO BO3/EHCTBUS HA METAJUl PaclbUIiEeMbIX
JIEKTPOJIOB C INPUMEHEHUEM IIyJbCUPYIOLIEH IOAa4Yu BO3IYLIHOTO PACHBUIAIOLIEr0 IOTOKA IpU
JIEKTPOYrOBOM METaJlJIM3allui 332 CUeT BBEACHHUS JIONOJHUTENBHOIO 3JIEMEHTA B PACIHBUISIONLYIO
TOJIOBKY MeTajlIn3aTopa.

2. IlpumMeHeHne MyNBCHPYIOIIETO PACIBUIIONIEr0 IOTOKA MO3BOISAET CHHU3UTH PACXOX
Bo3ayxa Ha 35-40% u 3aTpaThl JHEPTUHU HA €ro MPOU3BOJICTBO COOTBETCTBEHHO.

3. IlpennoxkeHo M OOOCHOBAaHO OMNpEIETIEHHE pPACX0[a PACHBUIAIONIETO BO3AyXa MPH
HCIOJIb30BaHUH UMITYJICHOM IOAA4H, IPEACTABICHb! aHAIMTUYECKUE 3aBUCMOCTH 7SI OIpeleN CHUS
pacxoza Bo3ayxa IpH MyJIbCUPYIOIIEH Mofade B 30Hy AYTH.

4. IlpennoxeHo y4UTHIBATh YacTh U3 Pacxofa BO3LyXa IMyJIbCUPYIOIIEH CTPYH 3JIEKTPOX MpH
pacmbUleHHH, MPEACTaBIeHa CXEMa pacuera M ONpelelieHHUs MacChl KUCJIOpoAa BO3AyXa M3 IOTOKa
IIPY PACHBUICHUH YYacTKa 3JIEKTPOJOB IJIS1 ONPENEICHHON CKOPOCTH MMONAYH.

5. YcraHoBieHa onTHMAaNTbHAS YaCTOTA MYJIBCALIMI BO3MYITHOTO TIOTOKA, KOTOpast cocTaBisieT 40-
80 I'x. nobecrieunBaer 3HAYUTENFHOE CHIKEHNE OKHCIIUTEILHOTO BO3AECHCTBHS HA METAJUT PACTIBUIIEMBIX
AIIEKTPOIOB U 0OECTICIMBAET MTOBHIIIICHNE JIETMPYIOIINX 3JIEMEHTOB B MOKPEITHHN — 40-801 1.

6. IlpumeHenne mynbCUPYIOIIEH PacHbUIAIOLICH CTPYH HpPU SIEKTPOLYTOBOM HAaIBUICHUH
MO3BOJIIET YNYYIINTh XMMHUYECKUI COCTaB MOKPBITUS, HAIPUMEP, KOIUYECTBO YIepoaa, KpeMHHUs,
Mapranna. /g nposomoku Ce-08A copepxkaHue yriepoja yBenuuuBaeTcst Ha 38%, MpH MyJIbCaliuy
43['u. AHanoru4yHoe yBeTUYEHHE COIAEpP)KaHUS HJIEMEHTOB MMEET MECTO IPU HalbUICHHH MOKPBITHH
13 IOPOLIKOBBIX MPOBOJIOK U HepxkaBeroweil cranu 12X18H10T.
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Introduction. The current state of development of the urban planning theory is characterized
by intensive enrichment of new ways of solving problems associated with the formation of the
material and spatial environment of the city. Special attention was paid to the study of morphological
problems in the structure of urbanism. They are caused by:

e intensive accumulation of knowledge about the structural organization and formation of
urban development objects under the influence of social, economic, historical and environmental
factors;

e development and implementation of an integrated system of measures for sustainable
urban development.

Alongside with this, there is a need to clarify and improve the existing methods and to involve
new interdisciplinary knowledge for urban theory and methodological approaches for urban planning.
They will help to identify new relationships between the original disciplines, expand the traditional
disciplinary methodology and deepen the specialization * in urban planning.

Fundamental works that make up the theoretical basis of the research and concern such issues as
philosophy and methodology of the science (V. Budanov, V. Kasyan, B. Nicolescu, A. and D. Novikov,
G. Ruzavin, A. Tararoyev, U. Urmantsev, A. Fomin, A. Tsophnas, V. Yudin, etc.); fundamental
positions in the theory of urban development (M. Bevz, M. Gabrel, I. Groza, A. Timochin, A. Fomin,
Z. Yargina, K. Lynch, B. Cherkes, etc.); the study of architectural and individual aspects related to their
functional and planning aspects, compositional, structural and hierarchical organization of the objects
in city planning (S. Linda, O. Rybchinsky, Yu. Rochnyak, G. Curdes, K. Zitte, L. Krier, A. Rappaport,
N. Shebeck, G. Osychenko, etc.); Essential characteristics of the conceptual and categorical apparatus

! In the general system of scientific knowledge, the deepening of specialization is considered negatively (Kolot,
2014, p. 19), however, in order to achieve the integrity and systematicity in research on urban development, this
approach remains relevant.
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in urban development (Y. Vermenih, M. Gabrel, M. Demin, A. Marder, Yu. Pelech, G. Osichenko,
O. Timochin, A. Fomin, etc.); theoretical and applied aspects of the study of the morphological
characteristics of architectural and urban objects (G. Osichenko, A. Timochin, G. Curdes (Germany),
E. Raith (Austria), S. Muratori (Italy), MRG Conzen (Great Britain), G Caniggia (Italy), etc.). There is a
clear need to develop new approaches for expanding and deepening knowledge about the formation of
the material and spatial environment of the city despite the thorough and comprehensive study of the
formation, development and functioning of urban planning.

The aim of the study is to formulate the basic theoretical positions and to substantiate the
methodological approaches to the study of morphological characteristics of the city.

The methodological basis for the study are the philosophical and ideological [1, 2, 3],
axiomatic [4], systemic [5, 6] and interdisciplinary [7] approaches. The philosophical approach
formed the scientific position concerning the subject of the study. Axiomatic approach enabled to
determine the main formal properties, features of the city and consistent knowledge of its morphology.
Systemic approach played a special role as a general scientific methodological method. It has its
relation to the definition system of parameters of the city (concept, structure and substrate) and logical
ordering of information and forming a holistic view of the object being studied. Interdisciplinary
approach allowed to determine the theoretical facts and applied morphology aspects in the natural and
humanitarian fields of knowledge.

Research results.

Morphological studies can be considered as the basic level of studying the properties of the
city and its elements. They consist of identifying of formal features and their justification by the
means being formulated in morphology — form (or shape) and structure. Studies of similar content are
also presented in the study of compositional patterns, functional and planning organization of urban
development objects etc. Nevertheless, the morphological studies contain the necessary basis for
expanding the traditional disciplinary of methodology.

The study of morphological characteristics of the city is associated with the process of
studying the form and structure of the city within the limits of morphology as the science [8, 9]. The
study of the city form is aimed to determine the features of the material manifestations of the city and
its components as an object of design and is characterized by physical integrity. Its structure is
identified with the notion of structure — the internal form (structure). Structure is a plurality of parts
that are in the interaction and specific order on a proper area. Three starting points are formulated to
prove the aforementioned.

The morphology of the city can be regarded as such one that have an ontological and
epistemological basis of philosophical comprehension of reality and is an integral part of it in the context
of general theoretical discourse. The questions of ontological principles are related to the components of
the morphology of the city (methods, principles and means), which serve as a tool for morphological
research. Epistemological principles show the morphology of the city as a sphere of scientific
knowledge. It means the doctrine of form and structure [8]. Taking this into account, the morphology of
the city can solve the tasks of the methodological (for example, identifying structural organization
features) and theoretical (for example, revealing the form of the city as morphological) aspects and
generalizing objects (but not phenomena) according to characteristic morphological features.

The starting point for justifying the study of morphological characteristics of the city is the
first assumption that the city can be considered as artificial (created by a person), closed (characterized
by a high degree of independence from the environment) and a static system. Such system maintains
the unchanging features and relationships with a certain moment of time with the system properties
inherent to it, which can be related to the structure: integrity, additivity, structure and hierarchy.

This is so due to the fact that objects of morphological research can be objects that do not
change their traits during a certain period of time and are determined without the involvement of
functional, historical, compositional and other features [10].

A. System as a general feature of the city. The description of the morphological characteristics
of the city as a static system is the basis for the formulation of theoretical positions. It is made for the
purpose of further analysis and synthesis of knowledge about the structure of the city. If the
morphological structure of the city is analyzed as passing from one state to another in a proper period
of time — so in this case it will have signs of dynamism. The subject of the research will already be the
process, not the signs (or characteristics).
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A static system can turn into a dynamic only for a deeper understanding of it. Then it is
considered in accordance with those historical processes that influence the formation of various types
of systems and its elements. The static system becomes a developing system at this stage of research.

The city is studied as a relatively independent system not only due to the presence of properties,
but also its own characteristics: structural, functional, morphological, compositional, and others in the
system approach. So, the property is the internal content of the system, which is externally manifested in
the form of an appropriate sign — the external manifestation of the properties of the system [11].

If several cities are characterized by the presence of all the properties at the same time (having
difference only by the degree of their detection), then a set of features, in each individual case, is
individual. This causes the difference or similarity of the cities between them.

Hence we have the second assumption. The city has a material structure - a plurality of parts
or forms. They are in interaction and specific order and exhibit properties that are supplemented by
essential formal features.

The material structure is part of the substantive level of the city-planning system and consists
of two interrelated phenomena — “territory” and "structures” [12, p.12]. The allocation of material
structure is concerned as the subject area of the object of knowledge. It is defined as part of the
territory of a city that does not possess the properties of dynamic and open systems.

The term "material structure of the city" is associated with the purpose of expanding
knowledge of the city as a shape of territorial organization. It is described by the notion of “structure”
and specified by the expression of one of the phenomena of identifying the essence of things in
relation to other things: the planning structure, compositional structure, functional structure etc.

Morphology studies integral material objects which inherent divisibility on a structural basis.
Determination of the material structure of the city for the study of morphological characteristics is stemmed
from this fact. Separation, as a property, means the division into separate isolated and simultaneously
interconnected elements that form a certain unity on the structural and functional levels.

B. Properties of the material structure of the city. In the study, the city is described as a well-
planned and built-up area with well-defined boundaries, with a common planning structure, a spatial
manifistation, an engineering and transport infrastructure, and a complex of construction objects [13].

The presence of the previously mentioned properties allows us to consider the city taking into
account the system approach as a holistic entity, conditioned by orderliness and organization. Structure
is the main feature of the organization of the city. The theory of urban planning does not have a clear
definition of the concept of city structure. Therefore, in the study, it corresponds to the definition of the
structure as a general-purpose and scientific concept. As a rule, it means "internal structure".

The structure of the system is one of the main categories of system analysis, which
characterizes the stable ordering of system elements and their relationships in space and time [15].
The notion of structure is quite close to the concept of form in system studies, but they are not
identical [11, p. 36].

The structure is realized on the substrate [5, p. 55]. A sequential decomposition is necessary for
its determination. It means that a subsystem of all levels that are available for analysis should be selected
in it. According to the research tasks, their elements are not divided into constituent parts. [16, p. 75].

In the structure (composition) of the city as a system one can distinguish qualitatively different
from each other components: element — component — subsystem. They are relatively constant,
determined by subordination, differentiation and individuality in relation to each other. The discovery
of the structure, the internal structure and connections between the constituent parts of the city, takes
place by decomposition and dismemberment on the basis of planning.

The presence of the previous mentioned components is a reflection of the special property of
the material structure in the city — discreteness (divisibility) (fig. 1). This feature means that the
material structure of the city (at different levels of its organization) consists of separate but
interdependent and interacting parts that form structural and functional unity: city — fragment (due to
the planning framework) — district — land.
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Fig. 1. The features of the physical structure of the city

The material structure of the city is characterized by different levels of organization. There is a
complex subordination of its structures. The main structural levels should include: macro-, meso- and
micro-levels. The basic element of all levels is urban canvas. The urban fabric is characterized by the
physical structure of the city. It reflects the objective reality through the prism of the subjective world,
serving as its fixation.

Macro level covers the territory of the city in general It unites adjacent fragments in a group,
which collectively appear as a physical essence, that is, urban canvas. The city at the macro level can
possess all the features that are inherent in system objects.

The boundary between the object (the figure) and the surrounding environment (background)
is located at the macro level. The most informative feature of the physical structure of the city at this
level is the location, size and contour that coincide with the administrative boundaries.

The meso level is a fragment of the city's territory, which has all the features that are inherent
in subsystems. At this level, urban canvas has a high degree of structural organization, forming
various types of morphological features.

Micro level is the level of the district of the city. The district is the structural unit of the city,
as well as the unit of its development.
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The individuality of the constituent parts of the city at different levels of its organization is
determined by the following properties: compositional (harmonious and regular organization of
constituent elements), geometricity (spatial arrangement (architectonics), typology (commonality of
signs), morphology, functionality (designation of territory), interconnection of the main functional
zones and systems of connections between them (planning) *. They make it possible to consider the
structure of the city not only as a certainly organized territory, but also for construction material (the
physical structure of the city), which has distinctive features.

All these properties are complementary and interconnected. So, morphological can
complementary composites (definition of the morphological structure is a necessary condition for
determining compositional) and functional, and composite - interrelated with the planning, etc. The
morphological characteristics of the material structure of the city should be taken into account while
studying. They are directly related to them: planning and hierarchical (fig. 2).

o o,
= =

The PLANNING The FUNCTIONAL
structure structure

The COMPOSITE The PHYSICAL The EIRARCHIC
structure structure structure

Fig. 2. The properties of the physical structure of the city

The study of compositional characteristics is due to the definition of methods of organization
and patterns of development of the material structure of the city. In other words, a well-organized
form (in the context of this study is correlated with the material structure) is a way of placing and
combining elements and parts of the composition into a holistic formal structure. Planning
characteristics determine the mutual arrangement of the main functional zones and communication
systems between them. In a nutshell, it is the basis of the city, which defines the transport scheme, the
appearance of the city and reflected in its masterplan. Hierarchical characteristics determine the
differentiation of the material structure of the city, which arises in the process of territorial
development and consolidation of the territory of the building.

Here we have the third assumption about morphology of the material structure of the city. It is
a set of morphological features. They were formed in the process of historical development and under
the influence of geographical, natural and social factors.

Taking into account that it is complementary compositional properties, it is directly
interconnected with functional-planning and hierarchical characteristics.

C. Informativeness of the material structure of the city. The material structure of a city can
contain information on many aspects related to its operation and development. The main of them
include semantic, compositional, morphological, functional and historical aspects.

The semantic aspect is related to the general outlines of the material structure of the city and
the content they express. In most cases, semantics are observed at the city level in general and in the
district as the smallest structural unit. This is due to the purposeful expression of the idea. The city is
regarded as a certain world. It is possible to distinguish different parts in its integrity. There we can

! The structure of the city as well as matter in philosophy has many properties. Taking into account the object
and subject of the study, only those studied within the boundaries of morphology in the natural sciences are
taken into account.

26 Me 5(45), Vol.1, May 2019



WORLD SCIENCE ISSN 2413-1032

distinguish simply not only objects, but semantic units, where the real space of human existence is
formed [17]. Symbolic content of the city at the micro level is connected with the configuration of
buildings in the district. It is aimed to ease the perception of the architectural form and recognition of
its figurative content.

The semantic approach always existed in the formation of the material structure of the city. A
striking example of this approach is the development of the theory and practice of "ideal cities" in the
context of modern Europe and the usage of the right geometric forms when designing the cities of the
Ancient World.

The compositional aspect is reflected in the interconnection of various composite elements, in
the ratio of architectural and urban objects of varying size and their rhythmic alternation etc.

The historical aspect is connected with the discovery in the material structure of the city of the
various features of the city, which are distinguished by morphological features and are historically
predetermined.

The diversity of the material structure of the city in many respects also depends on the
functional aspect. The functional aspect, like historical, is associated with the discovery in the material
structure of the city layers of undeveloped territories.

Conclusions. The study determines the initial positions and assumptions that serve as the basis
for formulating the scientific concept of studying the morphological characteristics of the material
structure of the city within the meaningful limits of the "morphology”. The starting point for
justification is the first assumption. It states that the city is artificial (created by a person), closed
(characterized by a high degree of independence from the environment) and a static system that fixes
immutable morphological signs (and relationships) at a certain point in time. The second assumption is
that the city has a material structure. It consists of a certain number of constituent parts which are
interconnected. There can be revealed properties that are supplemented by essential features. The third
assumption is about the morphology of the material structure (filling) of the city, which, besides being
complementary to the compositional properties. It is directly interconnected with the functional,
planning and hierarchical characteristics. Functional and planning characteristics specify the
decomposition of the material structure of the city. Hierarchical ones are related to the complexity of
its structural organization. We need them for a clear and simple description, which is also an important
feature in the study of morphology.

REFERENCES

=

Kasyan, V (2008). Philosophy, 347 p.

2. Ruzavin, G (2017). Methodology of scientific knowledge [Metodolohyya nauchnoho poznanyya], 287 p.
[Electronic resource]. — Mode of Access: http://znanium.com/catalog/product/1028791. Last signon: 09.05.2019.

3. Ruzavin, G (2017). Philosophy of science [Fylosofyya nauky], 400 p. [Electronic resource]. — Mode of
Access: http://znanium.com/catalog/product/1028837. Last signon: 09.05.2019

4. Gilbert, D (1948). Fundamentals of geometry [Osnovanyya heometryy], 492 p. [Electronic resource]. —
Mode of Access: http://booksshare.net/index.php?id1=4&category=physics&author=gilbert-
d&book=19481. Last signon: 09.05.2019

5. Tsophnas, AY (1999). Teoryya system y teoryya poznanyya [Systems theory and theory of cognition],
monograph, 308 p. [Electronic resource]. — Mode of Access: http://mww.philosof.onu.edu.ua/elb/tsofhas/22.pdf .
Last signon: 09.05.2019

6. Yudin, EG (1974). Sistemnyy podhod y printsip deyatelnosti [System approach and principle of activity].
[Electronic resource]. — Mode of Access: http://www.pseudology.org/science/SystemPodxod.htm. Last
signon: 09.05.2019

7. Nicolescu, B The Transdisciplinary evolution of the university condition for sustainable development [Electronic
resource]. — URL: http://ciret-transdisciplinarity.org/bulletin/b12c8.php. Last signon: 09.05.2019

8. Idak, YV (2019). Pidhody do vyznachennya ponyat "morfolohiya” ta "morfolohiya mista" v konteksti
teoriyi mistobuduvannya " [Approaches to the definition of the concepts "morphology" and "morphology of
the city" in the context of the theory of urban planning "], Urban planning and territorial planning
[Mistobuduvannya ta terytorialne planuvannya], 69, Kyiv, p. 153-159. [Electronic resource]. — Mode of
Access: http://library.knuba.edu.ua/books/zbirniki/02/2019/201969.pdf. Last signon: 09.05.2019

9. Habrel, M (2018). Morphology and comfortable environment of the city. Indicators and Methods for
Interaction Evaluation [Morfolohiya ta komfortnist seredovyscha mist. Pokaznyky y metody otsinky
vzayemodiy], Urban Planning and Territorial Planning [Mistobuduvannya ta terytorialne planuvannya], 68,
Kyiv, p. 78-91. — Mode of Access: http://nbuv.gov.ua/UIRN/MTP_2018 68 14/. Last signon: 09.05.2019

10. Baburov, AV (1991). To the morphology of urban space [O morfolohyy horodskoho prostranstva],

Architecture and Urban Planning [Arhytektura y hradostroytelstvo], No. 2-3, p. 44-46.

Ne5(45), Vol.1, May 2019 27



WORLD SCIENCE ISSN 2413-1032

11.

12.

13.

14.

15.

16.

17.

Dudnyk, IM (2010). Introduction to the general theory of systems [Vstup do zahalnoyi teoriyi system]
[Enextponnuii pecypc] — Pexxum nocrymy: http://www.dut.edu.ua/ru/uploads/l_1142_42884991.pdf. Mode
of Access: 09.05.2019

Dyomin MM, Synhayivska, Ol (2014). Mistobudivnyy kadastr. Strukturuvannya i klasyfikatsiya yavysch ta
obyektiv mistobuduvannya [Town Planning Cadastre. Structuring and classification of phenomena and
objects of city-planning]. Experience and prospects of development of Ukrainian cities. Problems of
reconstruction in the theory and practice of urban planning: a collection of scientific works, Kyiv, DP
UDNIPPM «DIPROMISTO»; named after Y.M. Belokon, issue 27, pp. 12-24. [in Ukrainian].

Zakon Ukrainy “Pro rehuliuvannia mistobudivnoi diialnosti» [The Law of Ukraine “On regulation of urban
development”]. [Electronic resource]. — Mode of Access: http://zakon4.rada.gov.ua/ laws/show/ 3038-17
[in Ukrainian]. Last signon: 09.05.2019

"Structure”, Oxford English Dictionary (Online ed.). Retrieved 1 October 2015.

Kustovska, OV (2005). Methodology of system approach and scientific research [Metodolohiya
systemnoho pidhodu ta naukovyh doslidzhen], 124 p.

Vazhynskyy, SE, Shcherbakov, TJ (2016) Methods and organization of research [Metodyka ta
orhanizatsiya naukovyh doslidzhen], 260 p.

Miklin, M. (2015) The city as a machine strukturoutvoryuvalna characters in phenomenological perspective
[Misto yak strukturoutvoryuvalna mashyna znakiv u fenomenolohichniy perspektyvi], [Electronic resource]. —
Mode of Access: https:/imww.sworld.com.ua/konfer38/323.pdf Last signon: 09.05.2019

28

e 5(45), Vol.1, May 2019



WORLD SCIENCE ISSN 2413-1032

AOCBII BUCOTHOI'O BYAIBHUIITBA B CTPYKTYPI
HAUKPYITHIIINX MICT B YMOBAX YPBAHU3AIIII

Jlaouzina Ipuna Bonooumupiena,

Kanouoam apximekmypu, 0oyeHm Kagpeopu ApximexmypHo2o npoeKmysanHs,
orcid.org/0000-0001-8370-5783;

bBiscko €ecenia Bacunisna,

acucmenm kagheopu ApximexmypHoeo npoexmy6anHs,
orcid.org/0000-0001-5197-6490;

Xapxiscokuil HayionanvHull yHigepcumem 0ydienuymea ma apximexmypu, Yxpaina

DOI: https://doi.org/10.31435/rsglobal_ws/31052019/6510

ARTICLE INFO ABSTRACT
Received: 16 March 2019 Features of formation of high-rise building in the structure of the largest
Accepted: 14 May 2019 cities in the conditions of urbanization are considered. There are three
Published: 31 May 2019 main types of high-rise objects that were formed at the time of the
transition to a post-industrial society: a single high-rise dominant building
KEYWORDS (complex), a local high-altitude group - a multifunctional complex and a
urbanization, agglomeration mass pf high-ri_se bgildings .demonstrating.cha.qs ar_wd high density. The
processes, high-rise building, specificity of high-rise building of domestic cities in the context of the
skyscraper, city structure. inclusion of our state into a single European space is determined.

Citation: JIagurina 1. B., Bixkko €. B. (2019) Dosvid Vysotnoho Budivnytstva v Strukturi Naikrupnishykh
Mist v Umovakh Urbanyzatsii. World Science. 5(45), VVol.1. doi: 10.31435/rsglobal _ws/31052019/6510

Copyright: © 2019 Jlagurina 1. B., Bizkko €. B. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is
cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does
not comply with these terms.

Beryn. VpOamizamis (Bim Jar. urbanus — wmicekuii, Urbs — wicto), 3a BH3HAYCHHIM
1O. JI. [lnBoBapoBa, — iCTOPHYHMI TPOIIEC MIABUIIEHHS POJi MICT, MICBKOTO 00pa3y >KUTTS # MiCBhKOI
KyIbTYpPH B PO3BUTKY CYCIIUIBCTBA B TIOPIBHSUIBHO HE0araTthOX IIEHTpax 1 apeanax MepeBakKHOTO
COIliaTbHO-eKOHOMIYHOT 0 PO3BUTKY [1]; HEBi’€MHA CKITaJioBa MPOIIECY PO3CEIEHHS, HOro HaiBasKIIMBIIIA
IJICKCTeMa, HAWBUIIMI EBONIOIIMHO-IEpapXiuHid piBeHb, CKIIAJHA, PO3MOJieHa y 4Yaci AWHAMiYHA
CHCTeMa, 1110, B CBOIO YEPTY, BKITFOYAE PSIT iIEpAPXIYHUX PIBHIB (XPOHONOTIYHUX eTartiB) [2].

[lepmmit (TOKabHWI) eTan OXOIUTIOE MPOMHCIOBO PO3BHHYTI JiepKaBU 3axigHoi €Bpomnu Ta
[liBriuHOi AMepuku 3 kiHI XVIII-ro o modatky XX-ro CTOMITTS i XapaKTepu3yeThCs 3pPOCTAHHIM
JI0JTi MiCBKOT'O HaceleHHs y cBiTti 3 5,1% mo 13,6%.

Hpyruit (mnanerapanii) — B Mexax 1900 — 1950 pokiB xapakTepu3yeThCS PO3BUTKOM, B
OCHOBHOMY, BEITMKHUX MicT 3 HaceneHHsaM 100 tucsd ocib i Oiibie.

Tperiit (rmobanbHUIT) eTanm poO3NOYHHAETHCS 3 APYroi MoMoBUHU XX CTOMNITTA, MOB’SI3aHUMA 3
HayKOBO-TEXHIYHOIO PEBONIIOII€I0, HOBUM SIKICHUM pPiBHEM HE TLTHKH IMPOMHUCIIOBOTO BUPOOHUIITBA, &
# PpO3BUTKOM OaraTOYMCENbHUX HEBUPOOHWYMX Tamy3eil Ta cdeporo mociyr. XapakTepu3yeTbes
MepeBaKHUM PO3BUTKOM HaWKpymHimmx Mict (3 HacerneHHsM 500 — 1000 tucsg ocib i Oinbine) i
(hopMyBaHHSIM Ha X OCHOBI HaJIMiCBKUX (DOPM pO3CENeHHsI — arjioMepalliid Ta Merajomnoricis [3].

[locrymoBe mornuOmeHHs mporecy ypOaHizamii 3 HOro KOHIIEHTpAIi€l0 HAceleHHS U
E€KOHOMIYHOT JiSUTBHOCTI CTBOPHJIO CHIPHUSTIMBI YMOBH JUIS PO3BUTKY HAayKH, TEXHIKH 1
MIPOMHCIIOBOCTi, 00YMOBHMIJIO B3a€MO3B’SI3KM 1HAYyCTpiaiizalii Ta ypOaHizallii i BKe Ha MEpIIMX eTarnax
CIPUYMHUIIO KapIUHAIbHI 3MiHH B XapaKTepi MiCbKOI 3a0y10BH.

«lHnycTpianpHe» MICTO BTPaTHJIO CBOIO CEPEAHBOBIKOBY MLUTICHICTb, 4YHCEIbHE Ta
TepUTOpiajbHE 3POCTAaHHS BUKIMKAJIO HOro CTPYKTYpH3alil0 3 BKIIOUYEHHAM IPUMICBKOI 30HHM Ta
MOCHiTyI0urM (HOPMYBaHHIM MICHKHX arioMepariil sk HOBUX (OpM PO3CEIeHHSI.
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CaMme 3aBAsKM IIMM 3MiHAM MICTOOYIYBaHHS 3BEPTAETbCS 1O CHCTEMHOTO IIIXOAY SIK
IHCTpYMEHTapil0 JOCHIIPKEHHS HaJMICBKUX YTBOPEHb, a MICTO MOYMHAE PO3TIIIATHCS SK CKIagHa
BiIKpUTa, TUHAMIYHA, iepapxquo opraHi3OBaHa cucTeMa.

Opnum 3 peByﬂLTaTlB HAyKOBO-TEXHIYHOI'O MpOrpecy cTae BUCOTHA 3a0yrnoBa. [losiBa HOBHX
TUTIB KOHCTPYKTHBY, 1H>KeHepHoro obnagHaHHs, OyqiBeTbHUX MaTepialdiB 00yMOBIIOE BUHHKHEHHS
Takoro (PEHOMEHY Cy4acHOTO MICTa SIK «XMapodocy.

3BicHO BHCOTHI OyJiBNi iCHYBaNM IIe y NOIHAYCTpiaJIbHUM IepioJl, a camMe IOHATTS
«BHMCOTHOCTI» BH3HAYaJOCh 3TiJHO 10 JOCHTh MIHJIMBHX KOHKPETHHX YMOB. Y CBITI J0Ci He
copMyBasiocsi €MHOTO BU3HAUEHHS TOTO, IO SIBJISIE cOO0I0 «BUCOTHUI OyIMHOK». BBaxaeThcs, 110
e MOHATTS € Cy0'€KTUBHUM 1 MOTO MPUCBOEHHS Ti YW 1HIIK CIIOPYAl 3aJIeXHUTH Bil OTOYYIOUOTO
MICBKOTO KOHTEKCTY, il  MpPOMOPILIMHOCTI Ta OyAiBelIbHO-IHKEHEPHUX TEXHOJNOTIH, sKi Oynu
3aCTOCOBaHI NpW 3BeIEeHHI OararornoBepxiBkW. MiKHapogHa MpaKTHKa MOKa3ye, M0 BUXOIMYH 3
TEXHIYHUX, eKOHOMIYHUX MOKJIMBOCTEH, YMOB OXOPOHHU IPUPOJH 1 30POB'S JIOAEH B pi3HUI yac, B
pi3HUX KpaiHax MoHATTS "BHcoTHa OyiiBns" Mae pisHe 3HaueHHs [4]. B Ykpaini JIbH B.2.2-24:2009
«[IpoekTyBaHHsI BHCOTHHX >KHTIOBUX 1 TPOMaJIChbKMX OynuHKiB» m.l1.1 BH3Ha4ae yMOBHY BHUCOTY
Takux 00’ekTiB Big 73,5 merpiB g0 100 merpiB BkimouHO. [IpoekTyBaHHS rpoMajCbKUX OyIiBelb i3
YMOBHOIO BHCOTOI Oinbiie 100 MeTpiB I0O3BONSETHCS BUKOHYBATH SIK €KCIIEPUMEHTAIILHE 3TiTHO 3
THIMBITYaAIbHUMHA TEXHIYHHUMH BUMOTAMH, SIKi 3aTBep/UKye MIiHICTEPCTBO PETiIOHAIBHOTO PO3BUTKY,
Oy/NIBHUITBA Ta >KUTIOBO-KOMYHAIIFHOTO rocrojapcrBa Ykpainu [5]. HailOmmkunM dacom KpaiHs
BIAMITKA JJIs1 TPOMAJICBKUX OyiiBenb Oyje mizBuineHa Bxe g0 150 m.

ChoroziHi B CBITI ICHYE BEIHMKAa KUIBKICTh «XMapO4OCiB», M0 TEPEBHIIYE KiTbKa COTEHb
METpiB, a IPOBIJHI JIep>KaBH 3MararoThCs 32 CTBOPEHHSI CaMOl BHCOKO1 OyTiBIi.

[Tpu mboMy BUCOTHI 00’ €KTH MaiiXe 3aBXKM BUKOHYIOTh POJIb JOMIHAHTH B HaBKOIUIIHEOMY
CEepEIOBHII, CTBOPIOIOYH HEIMOBTOPHUI CHIIyeT MicTa [6] Ta JeMOHCTPYIOTh TOMIHYIOUYi CMUCIH Yacy.
Tak mochmimamku MacnoBceka O.1. Ta IrmatoB I.€. CTBEpKYIOTH, IO TPOBITHI €IEMEHTH B
TIPOCTOPOBIA OpraHizaIlii MiCTa BHpa)alOTh HOTO OCHOBHUU IMEHHO-XYMTOXKHINA 3MICT, KOHIICIIIIIO
MIPOCTOPOBOI KYJNBTYpH BiAmoBimHux IuBimizamiin: Cobop Casroro Ilerpa — KaTONMHMIIBKOTO CBITY,
[Tapdenon — rperpkoro MikpokocMy. CKyITIeHHsI XMapOdOCHUX OyIiBeNb B JayHTAayHI — XapakTepHa
prica CydacHOTO MicTa Iepioay KOpIIOpaTUBHOTO Karitaizmy [7, ¢. 132].

[lle mo KapauHAIEHUX 3MiH B CTPYKTYpi ITOCETICHB, IO BHHUKIA B PE3yJbTaTi CTAaHOBJICHHS Ta
PO3BHUTKY arjIOMEparifHiX TIPOIECiB, KOMITAKTHI MiCTa JOIHAYCTPIAIGHOTO TIEPiOAy IIEPEBAKHO
OTOTOXKHIOBAIKCS 3 1X 3a0yIOBOIO B MeXax CTiH (opTeli, a cama 3a0y/oBa SBIsIa COOOK KOMITIEKC
JOMIHAHT, IO Ml PO3TIBIOATHCS SK aHcaMOnlb. 3rooM yCKIAJHEHHS IDIaHyBaJIbHOI OpraHizamii Micrta
TIPU3BEIIO IO TOro, IO XapaKTep aHCaMOIO 3AIMINMBCS HAaTOAHHSM ICTOPHYHOIO SApa IICHTPATBHOI
YaCTUHHM TIpH Horo 30epexeHHi, a BeCb HACEIEHWH IMyHKT ITOCTaB Tepes MpoOIeMOI0 CTBOPEHHS HOBOTO
apXITEKTypHOTO OOIIKY B YMOBaX po30ceperKeHoi 3a0ynoBr, 0coOnrBo Ha riepudepii, B siIkoMmy, 0e3yMOBHO,
Ba)KJIMBA POJIh MA€ HAISKATH BUCOTHIH 3a0y/I0BI, SIK ITOXiMHOMY Cy4acHOT'0 €TaITy MpoIiecy ypOaHi3artii.

B Takux ymoBax 31a€TbCsl JOCUTH aKTyaJbHUM BHSIBJICHHS POJIi Ta Miclisl BUCOTHOI 3a0yZ10BU B
CTPYKTYpPi HAMKPYITHIIINX TTOCEIEHb.

Mety aAOCHiIKEHHSI, TAaKUM 4YHHOM, CTAHOBUTb MICTOOYIIBHMH aHaNi3 THUIIOJOTTYHHX
0co0IMBOCTEl BHCOTHOI 32a0yIOBH, IO 3yMOBIIOIOTH XapaKTep il B3a€MOJil 3 HABKOJIHUIITHIM MiCHKUM
CepelOBUILIEM.

OcCHOBHi 3aBJIaHHSl TIOJIATAIOTh y JOCHIMKEHHI ocoOnuBocTeld (OpMyBaHHS BHCOTHOT
3a0y10BY HAWKPYITHIIIAX MICT CBiTy, B TOMY YHCIi YKpaiHCHKHX.

Pesynbratu jgociimkenns. B xpOHonorquOMy BiHOIIIEHHI pi3HI JepkaBH CBiTy
CTUKAIOTHCSl 3 BHUKIMKAMH IPOLECY yp6aH13au11 y Ppi3HI 4acH BiONOBiAHO /[0 CBOrO COLiaJBHO-
E€KOHOMIYHOTO PO3BUTKY Ta BKJIIOYEHHS B icTOpWYHi riodanbHi mpouecu. Sxmo CHIA ta mpoBinHi
KpaiHu €BponM CHOIOAHI BHUPILIYIOTH MNpobieMu (opMyBaHHS TIOOAIBHMX MICT B yMOBax
MOCTiHyCTPiaJbHOT'O CYCHIBCTBA, TO HAWPO3BHHEHINN JAepkaBu AQPHKH TLTBKH OIAHOBYIOTH
arJioMepaIiiHi TpoIecH, 0 JOCUTh aKTUBHO OXOILTIOIOTh HaﬁprHHimi MICTa KOHTHHEHTY.

PerionanbHi 0COOIMBOCTI, IO BiJI3€PKAJIIOIOTh OKPEMI YacoBi 3pi3u q)opMyBaHH;{ BHCOTHOT
3a0yZ0BU B KOHTEKCT1 Cy4acHOTO eTarny nporecy ypOanizauii 1k 1€papx1qur0 PIBHS €IMHOI CUCTEMH
pO3CelleHHs], IONOMararoTh MpoaHali3yBaTH Ta BHSIBUTH TPU OCHOBHI THUIIM BHCOTHOI 3a0yn0BH, LIO
CKJIAJIMCSL CHOTOJH]1 Y CBITI.

Tum 1 — oauHOYHa BUCOTHa OyniBiA-AoMiHaHTa (Moke OyTu OaraTo(yHKLiOHAJIBHUI
KOMIIJIEKC) 3 BETUKUM KOMITO3UIIHUM T10JIeM Ta MiHIMAJIbBHUMH CHCTEMOYTBOPIOUMMH SIKOCTSIMHU.
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[puknamom GaraTodyHKIIOHATIEHOTO KOMIUIEKCY TIEpIIoro THIy cyiayrye dneitm Tayepc y M.
Baky. AHcamOnb cklafaeTbesl 3 TPhOX BHCOTHUX OarlT, SIKi CIIPOEKTOBaHi y (GopMmi SI3UKiB moayMm's. Y
MOMEHT, KOJMHM Horo Tinebku 30yayBamm y 2013 pomi, meii aHcamOnp OyB HalBHILMM Y CTOJNHMII
AszepOaiimxaHy Ta BUCOYIB HaJ| BCiero bakiMHCBKOI0 OyXTOIO.

SIckpaBUM B3IpIlEM I[LOIO THITY OJWHOYHOI BUCOTHOI OYHIBJII MOXHA BBaKATH BiJOMHUI
TaiOeiicbkuii  XMapodoc MDKHapogHoro (iHaHcoBoro neHTpy ab6o Taimeir 101. Lx
OaraToyHKI[iOHATIbHA CIOpyna Oyina Mepiior 0araTOMOBEPXIiBKO, fKa IMojojana pyObKk B
MiBKUIOMETpa Ta Mania craryc HaiBumoi B cBiti 3 2004 no 2010 poky. BoHa BBaka€eThbcsi BU3BHAYHOIO
nam'siTkoro cronuili TalBaHIO 1 CHMBOJIOM €KOHOMIYHOTO 3pPOCTaHHS, MDXHAPOJHOTO TPECTHXKY 1
BHCOKOTO €KOHOMIYHOTI'O PO3BUTKY MaJEHBKOI KpaiHH, sika 3yMina 3BeCTH Ied TiraHT B CEHCMIYHO
AKTUBHOMY pPaiiOHi 3 MIlIAaHUMH IPYHTaMH Ta 4YacTUMH Bitpamu 1 Tadidynamu [8, c. 130]. Bexy
HEHMOBIpHOI BUCOTH JI00pe BUAHO 3 Oy/b-sIKOi TOYKH MICHKOTro IiaHy. Bona ¢opMye MinHi BizyanbHi
Ta (PYHKIIOHABHI 3B'SI3KH Y BIIKPUTOMY MiCBKOMY MPOCTOpi. TaKWMHU 3K BIACTHBOCTSIMHU BOJIOJIE 85-
Tn noBepxoBuid Tantexc Ckaii Tayep, skuii 3AiiMaeTbCA HaJl MICBKUM JIaHAIIA(QTOM 1 IPHOEpEKHOIO
Tepuropieto ['aociona, TaiiBaHb. XMapoyoc Bi3yaJIbHO MPUTATYE IHII CIOPYAU, CTA€ IEHTPOM
TSKIHHA y CTPYKTYpi MicTa. Lli asiaTchki BUCOTKM pO3TaIloBaHi y BHCOKOCEHCMiuHOMY paifoHi. Ix
OTOYEHHS CKIIAIA€EThCS MEPEBAKHO 3 MAJOMOBEPXOBUX OyiiBenb. ToMy xmMapodocu TYT OyAyrOTbCS
JIOCUTh PiJIKO Ta BOHU 30€pIraroTh CTaTyC HAMBHUINKX Oy/iBENb PerioHny HamoBro (puc. 1).

o4 “4':’-. A :
a 6yoiensa 6 cmpykmypi micma: Tatineu 101 y m. Tatibeti ma Tanmexc
Ckail Tayep y m. Taocron, Tatisans

Jlo mepmioro oOriasAaeMoro TUIY Ie OO HEJaBHO MOXKHA OyJi0 BiAHECTH JIOHJOHCHKHM
xmapouoc [apx Jlongon bpaiimxk itamiiicekoro apxitextopa Pentio [liano, mobymoBanuit y 2012 pori
(puc. 2). HaiiBuma cnopyna €Bpocoro3y pO3TalIOBYeThCS Ha miBaeHHOMY Oepesi Temsm mocuth
OJTM3BKO /10 OCHOBHHUX ICTOPUYHHX MaM'ATOK LEeHTpy. Lle paiton JIOHZOHCHKOrO0 MOCTY, IIO 3'€AHYE
Mmicto 3 mepeamictam CayrBepk. 3BiAcM NOXOOUTh IHepma odiuiiHa Ha3Ba BUCOTKH, IO
MepeKIaacThcsl 3 aHTMiichkoi sk «Bexa JIOHZOHCHKOTO MOCTYy». XMapodoc BIPOBA/DKEHHWHA B
BeNMKUI TpaHcnopTHUW By3on Jlonmon bpaitmk: HKkHI piBHI OynmiBii MOB'sI3aHI 3 3ali3HUYHUM
BOK3aJIOM, aBTOBOK3aJIOM 1 CTaHIi€0 Merpo. PakTUYHO MOI3AM NAJIEKOro NPSMYBAaHHS NPHUBO3SATH
MacaXwpiB B MpuOyJOBY, IO BUXOAWUTH MPSAMO 1O MIAHDKXKS BeXi. A YacTHMHa BOK3aJIbHOI
iHPaCTPYKTypH 3 Mara3MHYMKamMy NpocTo BOyJAOBaHa B HIXHI piBHI BUCOTKH. «lllapm» mae 72
noBepxu Ta 110 THCSY MeTpiB 3aranpHOI MO, MicTUTH odich, rotensd «lllanrpi Jla» 3 pecropanamu,
Jy>Xe JIOpOTi MPUBATHI KBAPTUPH Ta OIISAA0OBUIT MaiilaHuuK Ha Jaxy [9].

[Iporarom HacTynmHOro aecatuimiTTst ropu3oHT Jlonnona Oyne 3miHeHuit. 510 OyniBens BuIE
20 moBepxiB 3aIlJIAaHOBaHI Ta JesAKi 3 HUX Bxke Oyaytotbes [10]. Y mimoBomy pationi CiTi 3BOAATHCS
xmapodyocu Maibke Hazgoranstoun Ulapn Jlonmon bpailimpk 3a Bucoroto: odicHa OymiBas 22
bimoncreiit O0yne Bucount Ha 278 M ta Ha 309,6 M 3xiiimerscst Yan Anaepmadt. Ha cxoai micta y
kBaptaini Kenepi-Bopd 3’siBisiThCs HalBUILI KUTIOBI KoOMIUIeKcH AHCmil: 233-merpoBa Bexa
Jlenamapk i 235-merposuii Jlongoncekuii Lnuis.

3apa3 y JlonnoHi GopmyroThcsi TpH BENMKI BY3IM Y3[JO0BX PiKM TeM3H, sKi MEepeKpoIO0Th HOro
ICTOPUYHY CTPYKTYpPY Ta 3adikCyloTh HOBI BEpPTHKaJbHI HagOaHHS Ha CydacHOMY cKainmaiHi. Taxum
YUHOM, Y MICTI HAOYHO BiIOYBA€THCS MEPEXi B/l IEPLIOro TUITY PO3TALIYBaHHSA MICBKHUX JOMIHAHT, KOJIU
«Ilapn» omuHOUHO TmoOcTaBaB Hajx cromuiero Bemukoi bpuranii mo apyroro, komu rpynu Oamt
PO30CEPEIKYIOTBCS TI0 MICTY.
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Puc. 2. Tun 2, nokanvhi epynu eucommnux 0o ’exkmis y cyyacromy Jlonooui, Anenis

Tun 2 — JOKajgbHA TPyNa BUCOTHUX O0’€KTIB — OaraTOQyHKIIOHAIBHUHA KOMIUIEKC, IO
(dbopmye ancamOIb 200 MiCTOOYTIBHUI BY30J y CTPYKTYpI MicTa.

[Tpn BenukoMy KOMITO3MLIIHOMY MOJII BOJIOJI€ 3HAYHUMH CHCTEMOYTBOPIOYMMH SKOCTSIMU.
Taki JOKanbHI TPYymH B CTPYKTYpi MicTa MOXYTh YTBOPIOBATH €IUHY IIJCHCTEMY 3 PI3HUM
MPHU3HAYCHHSIM — IMJCUCTEMY 3arallbHOMICBKOTO IIEHTPY, MIJICHCTEMY BY3JIB KapKacy, BHCOTHY
CIITyeTHY KOMITO3HUIIIIO TOIIO.

Tak, y 1950 pokm Ha mimcTymax Ao icropuyHOTO sapa MOCKBH OyiO CTBOPEHO KIJIbIe
BHCOTHHX 00’€KTIB, 0 chOPMYBaIO BUCOTHHI CHIYeT CTOJHIII, 3aKpilIMB OCHOBHI OCi Bi3yajbHOTO
CHPUUHATTS IEHTPA MICTa.

[NommroBxoM ms 1s0Oro mocyxuna npuitasaTa 13 ciaas 1949 poky, 3a inimiatrsoro . B. Crarina,
INocranosa Pamu minictpie CPCP «IIpo OyniBHUIITBO B MOCKBI 0araTornoBepXxoBUX OYmiBeb». 3riHO 3
miero [locraHoBOIO Tependavyanoch 3BEACHHS BOCBMU BHCOTHUX OY/iBENb Pi3HOrO (YHKIIOHATBHOTO
npu3HavyeHHs (10OynoBaHO ciM). ABTOpaM NPOEKTIB BIAJIOCS BHUHAWNTH OpUTIHANBHI apXiTEKTypHi
pitmeHHs, ski B mpodeciiiHiil miTepaTypi OTpUMaiy Ha3By CTAJIHCBKOIO ammipy, abo paasHCHKOTO
MOHYMEHTAJILHOTO Kiacui3My. Cami Oy IiBiti 3aKpiliiIncs B JITEpaTypi K «CTaHChKI BUCOTKM» [11].

Ha mnowarky HoBoro Ttucsuonittss y KueBi Tta MockBi Oymu crnpoOu  BIPOBaDKEHHS
MICTOOY/MIBHUX KOHIIEMINIH PO3MIIIEHHS BHUCOTHHX OYAWHKIB. 3a UMM TpOrpamMaMd ITOBHHHI OyITH
CTBOPIOBATUCS 0AaraToONOBEPXOB1 HOBI LIEHTPU T'POMAJICHKOIO TATOTIHHS, SIKI O cTaBajiyd akUEHTaMH y
CTPYKTYpl palOHIB Ta CTBOPIOBAJM €AMHY MICBKY IMiJICHCTEMY KOMIUJIEKCIB 3 Pi3HOMaHITHUMHU
dynxuismMu. Ix TpormoHyBamM po3MillyBaTH Ha MePeTHHI OCHOBHMX paialbHMX i BY3JIOBHX
TPaHCIIOPTHUX Marictpajel, Oind cTaHUiii MeTpo y paiioHax macoBoi 3a0ynoBu. Lli mpaBuma Oyiu
HampaBsJieHi Ha CTBOPEHHS YIiTKOI apXiTeKTypHO-MicToOymiBHOI H 00’€MHO-IPOCTOPOBOi KOMITO3HIIIi
3a0yZI0BH MiCTa LUISIXOM (POPMYBaHHs 0araTOIIAHOBOCTI, CUIIYeTYy 1 BUCOTHOCTI 3a0yZ0BH, Bi3yalbHUX
3aBepIIICHb MaricTpaliei, MPOCIeKTiB, BYJIHIb Ta OCHOBHUX nanopam Micta [12 ¢. 134-135, 13].

SIK okpemMHi BUNAJOK CTBOPEHHS MiICHCTEMH 3arajJbHOMICBEKOTO LEHTPY MOXKE PO3TIISAATUCS
YCKJIAZIHEHHSI ICTOPUYHOrO fA1pa MicTa, KOJNM BHCOTHA JIOKaJlbHa Ipyla BOYIOBYETHCS Ha AEIKid
BiICTaHI BiJ HBOrO, (POPMYIOUM HOBY KOMIIO3UIIIHHO €IMHY 3 HHM CTPYKTYpy 32 paxyHOK
MpHUBHECEHHs HOBOI (QyHKLIT (Hampukiaj, AiI0Boi) sK e cnocTtepiraerbes B [laprki mpu OyniBHUITBI
pationy [ledanc (puc. 3).
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Puc. 3. Tun 2, nokanvna epyna 6ucomnux 0o ’exmis sx niocucmema 3a2a1bHOMICbK020 YeHmpy —
Hinosuii paiion Jepanc y Hapuorci, @Ppanyis

Leit paiion po3rainioBaHo Ha 3axigHii okonui [lapuxka. Bin 3aBepiiye 3a0ymoBy 3HaMEHHUTOT
ICTOPHYHOI OCI-BYJIMIII, HA SIKy HaHMW3aHO BIZIOMi MaM'sTHUKH, OyaiBii Ta 1o, IIpoekr 3a0ynoBu
Jedenca sk mapajeabHOro HEHTpY Micta OyB 3aaymanuii B kinii 1950 poky apxirekropamu I1. Epoe,
b. 3epdroccom, P. Kameno, XK.JK. ne Maiii i P. O3ens, ane peanmizoBanuii Tinbku 1970-1980 pp. Ha
tepuropii 6mu3pko 330 ra [14, ¢.21]. 3apa3 Tyt posmiiryioTrbes Oitst 20-Tr OyIiBesb 3aBBUIIKA TOHA
150 ™. KonmeHtparis BUCOTHOT odicHOI 3a0yJOBM Ha OKONMUIII MiCTa M030aBWJIA ICTOPHYHY
HEeHTpalbHy 3a0y10BYy [laprka BiJ HOMHHY4YOi PEKOHCTPYKIII.

AHANOTIYHIM TIPUKIAJIOM MOXE CIYTyBaTH MOCKOBCHKHIA MIKHAPOJHUWI JUTOBHIA IICHTD
«Mocksa-Citi». [ToyaTkoBHII TpPOEKT ILIOBOrO paiioHy OyB crpoekToBaHuit y 90-X pokax y
Mmaiicrepui b. I. Txopa B Mocnpoekri-2. Ilig wac pobit Ha okpemux pinsHkax Citi sicHine
OKpeCIIoBaNucs peaibHi Mickki moTpedu Ta y 2000-X pokax cTajo 3po3yMilio, IO MPOEKT HE TUIBKH
MTOCTIZOBHO BTLTIOE i/I€F0 HOBOTO BHCOTHOI'O JAUIOBOTO KJIacTepa CTONHIN, a i BUOYIOBYE CHUCTEMY
HOBHX Bi3yaJIbHHX 3B’S3KiB MPOCTOPY Behoro Micta [12, ¢. 133-134].

JlokanpHa Tpyma BUCOTHHX OO0 €KTIB MOXE HOCHTH KOMIIAKTHUI abo0 po3ocepe/KeHHi
xapakrtep. KommakTHa cTpykTypa Oinblllie NpuUTamMaHHa MIcTOOYIIBHUM By3naM. Pozocepemkena
3aCTOCOBYETHCS MPH 3a0yI0BI1 JIHIHHUX ETEMEHTIB KapKacy MicTa — BYJHIlb, OylIbBapiB, HAOEPEKHUX
TOIIIO Ta CTBOPIOE MTAHOPAMHHI CHITYET MICTa, IO CIII3HAETHCS IIIAaYeM.

Tunm 3 — maca BUCOTHOI 3a0yZOBH, IO MOXE€ OyTH CKOHLIEHTpOBaHa B LIEHTpi micta abo
OXOIUTIOBATH MPHJIETITi JO HOT'O TEPUTOPIi, 31aTHA HiBEIIOBAaTH 200 MOBHICTIO MOIVIMHATU HPUPOIHUMA
nmaHAmadT, BiAPI3HIETHCS XAOTUYHICTIO, BEIWKOIO IIUIBHICTIO, €KOJOTIYHHM HAaBAHTAXXEHHSIM Ha
HABKOJIMIIHE CEPENOBHIINE, BiAN3EPKATIOE MPArHeHHs TPAHCHALIOHAJBHUX KOMIIaHif, 110
CKOHLICHTPYBAJIM BEJIMKI KalliTany, 3aKpilUTH CBIH IMiIK Ta JIiAEPCTBO y II00ansHOMY CBiTi (puc. 4).

Tak, ¢opmyBaHHa BucOTHOI 3a0ynoBu ManxerreHa modanocss B 1890 poui 3 BO3BemeHHs
xmapouoca Heto-Hopk-Yopna-binmmar Bucororo 106 Merpis, mo mpoicHyBaB 10 1955 poky, komn
fioro Oyio 3HeceHo AJs 3a0e3neueHHs OyMiBHUIITBA PO3IIMPEHOTO MiIX0Ay A0 BpyKIiHCHKOTO MOCTY.

Bsarani Heto-Mopk 3irpaB BuaTHy pois B PO3BHTKY BHCOTHOI'O OYIiBHMIITBA, TOYHHAIOUH 3
kinng XIX cromiTrs, Ta MepeXuBLIM HOro AocuTh paHHil Oym 3 1910-x pokiB o mouatky 1930-x
POKIB, B XOii SKOrO OYJO 3BEACHO WIICTHAIISTH i3 BOCBMHUIECATI JIBOX XMAapodOCiB, cepell SIKHX
Bynsopt-binninr, Tpamn-binaiar, Kpaiicnep-binniar ta Emnaiip-CreiiT-binginr, KoxHUHA 3 SKUX Ha
MOMEHT OyAiBHMLITBa OYB HaliBUCOYaWIIMM y cBiTH. OCTaHHIN Jiep>KaB LI TUTYJI COPOK POKIB.

Hpyruii eran «BHUCOTHOro Oymy» mpuiimoBcs Ha 1960-Ti poku. 3 TOro MOMeEHTY Oyio
BO3BEIEHO ONM3bKa ceMuuecsaTH OyaiBenb BHcOTOW Oinbiie 183 merpi. B pesymbraTi HMX «XBWIIbY
BHUCOTHOr0 OyIiBHUIITBa MaHXETTEH MEepETBOPUBCS HA LIEHTP ALIOBOI aKTUBHOCTI II100aJIbHOTO MICTa.
ChOroHi 1e HalnpecTHKHIIMIT Ta HAIOPOKYIMIA 3 piBHEM KUTT paiton Hero-Mopky, 1o B mesHiit
Mipi 00yMOBHJIO BUCOKY IIUIbHICTH OCBOEHHS Horo Tepurtopii [15].
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Puc. 4. Tun 3, maca sucomuoi xaomuyroi 3a6y008u, sika ckoHyenmposana y yeumpi Hoio-Hopky,
ocmpie Manxemmen, CLLIA

Ha ManxeteHi Bi3yaJbHO MOXHA BWJUTHTH JBI TPYIH CKyIMUeHHsS XMapodociB. [lepiuii kiacrep
OyniBerb 3HaXoMUThes y JlayHTtayHi, Ha [TiBIIHI OCTpOBa, iHIIIE HATPOMA/DKEHHSI BHCOTOK PO3TAIlIOBYETHCS Y
Minrayni, Ourt LlenTpampHoro mapky. Lli riraHTChKi MOHONITHO-CKIISIHI yTBOPEHHS BCe OLIBII
HaOMKYIOTHCSL OMH JI0 OJJHOTO Ta 3TyPTOBYIOTHCS. Tak B OCTaHHI POKH 3 METOIO0 PO3IIMPEHHS ALTOBOIO
paiiony Minrayns no piuku ['ym3oH, KOMyHaIIbHO-CKJIaichki Tepuropii XazacoH Spac 3a3Hamm
BEJIMKOMACIITaOHOrO nepervianyBanns. Y ciuni 2005 poky Michka paga Hero-Mopka 3MiHiIa npy3HAYeHHs
paiioHy 3 MPOMHCIIOBOTO Ha KOMEPITIHE Ta TPOMAJICEKO-KUTIIOBE. Y paMKax mepinol (a3u Oy/TiBHULITBA TYT
3BOJIATH BiCIM 00'€KTIB BHCOTOFO IToHa T 200 M, a TAKOXK TOPTOBHUH 1 KyJBTYpHHUN TIEHTP, TPOMAJICHKY ILIOITY,
OIJIAZOBUI MalIaHUMK Ta cKBepu. besyMOBHO HOBI XxmMapodocu XancoH-SpAc paauKaibHO 3MIHATD HeH3ax
HarikpynHimoro micta CILIA Ta cTBOprOBaTUMYTS I11€ OUTBII IIUTBHE CEPEIOBHILE.

TaxkuM uyMHOM I MicToOymiBHOI cTpykTypu Hblo-Mopka B HeBHI mpoMiKKM bacy Oyim
MIPUCYTHI BC1 TpH THIHU 3a0y10BH 0araTOnoBEpXiBKaMHU: BiJf OAMHOYHOTO XMapo4oCy A0 IIUIbHOI MacH
BHCOTHHX JOMiBOK.

B apxiTekTypHOMY CepenoBUILi BBAXKAE€THCS, IO 3 IITYYHUX CTPYKTYp HEMAa€ Hi4oro OimbII
cTablIbHOrO, HiXK MiChKUH Kapkac [16], ane y cydacHOMY CBIiTI HalOUIbIII MicTa 3a3HAIOTh 3HAYHUX
Momuikanid. BucotHi OyniBii, SK CKIAZOBI €IEMEHTH IWHAMIYHOI CHUCTEMH MiCTa, TOYHHAIOTH
3MIHIOBATH KapKacl HAaWBEIMYE3HIIIMX IOCENeHb. Y NEBHI NPOMDKKHM 4Yacy Yy pIi3HMX KpYIMHHX
HAaCeJIeHUX MyHKTaX IUIAHETH CIIOCTEPIraroThesl TPH MOCITIIOBHI CTaHW MPOCTOPOBOi CTPyKTypu. Tpu
TUIM BUCOTHOI 3a0yIOBM HOCATH T7100abHUHN (YHIBEpCalbHUI) XapakTep, TOOTO HE 3ajeKaTh Bill 30H
KOHILIEHTpALil CBITOBHX MICT Ta PErioHaJbHUX OCOOIMBOCTEN PO3BUTKY OKpeMux KpaiH. Ha nmpukmani
3pOCTaHHSI XMapodociB JI0Ope CIocTepiratu, sIK BiOyBaeTbcs MeraMopdo3u CTaporo Ta PO3BUTOK
HOBOTO CEpellOBHINA Y TyCTO3acCelIeHHX TOUYKax 3eMili, 3a SKUMHU NPHUXOBaHI CKIAJHI CyYacHi
LUUBLNTI3aLidH] (KyJIbTYpHI, EKOHOMIYHi, MOJITUYHI, €KOJOTI4H1 Ta iHI) IPOLIECH.

B VYkpaini popmyBanHsa BUCOTHOI 3a0yJOBU B CTPYKTYpi Hal3HaYHIIIMX MICT 0e31M0CepeaHbo
MOB’S13aHO 3 OCHOBHUMH €TaIllaMH CTaHOBJICHHS ICPKABH.

Icropuunuii (kamiTajmicTUUHUMIL) erarn, SKIO He PaxyBaTH 3HAKOBHX KYJIBTOBHX CIIOPYA, HE
BCTUI' 3QJIMLIMTH ITOMITHOI BHCOTHOI CHAALIMHM YKPailHCBKMM MiCTaM OCKUIbKM OyB mepepBaHuil
peBomtortiero 1917 poky.
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B pamsucekuii mepion VYkpaiHa mNpoenupye OCHOBHI 3araJbHOACP)KaBHI TEHACHIIl Ha
HaIllOHaJIbHE MIATPYHTS, HAJJAI0UM 1M HETIOBTOPHOI'O apXiTeKTYPHO-MICTOOYIIBHOTO OOTIKY.

Tak, me y 1925 — 1928 pokax y micTi XapKoBi sIK CTONULI YKpaiHW BHHUKAE yHIKaIbHUI
aJMIHICTPaTUBHO-IUIOBUH 1EeHTp — troma JI3epxuncbkoro (HuHi mioma CBobomu) 3 Jlomom
JepxaBHOI MPOMHUCIOBOCTI — TEPIINM PAISTHCBKHM «XMapodocoM» BucoToro 108 merpi, mo 3a
noromoroto Bynuii CyMcbKOI TOEJHYETbCS 3 YHIBEPCHUTETCHKOIO TIpKOKO (HUHI IUIOLICO
KonctuTyiii) Ta 3aBepirye (hopMyBaHHs IBOX SIICPHOTO iICTOPUYHOTO IIeHTpa Micta [17].

VY Kuesi B 1953 poui nodanucst npoeKTHI poOOTH Haa BUCOTHUM roteneM «Mocksay (3 2001
pOKy — rorenb «YKpaiHay) mo BynuUi [HCTUTYTCBKiH, 4. ABTOPCHKHI KOJIEKTHB MPOCKTYBAILHUKIB
040NMB TooBHUI apxiTekTop Kuesa A. JloOpoBonbeskuii. ByaiBHHIITBO TOTENIO po3noyanock B 1954
poli B paMKax MICISIBOEHHOI PEKOHCTPYKWii Xpemiatuka, a odiliiiHe BigkpuTTs BigOynocs 28
BepecHs 1961 poky. Lle Oyna naliBuma 16-ti moBepxoa Oyaisis Kuesa i apyra (micist Jepxxmpomy y
XapkoBi) Ha TepuTopii YKpainu.

Ha cywacHOMy erami pO3BUTKY He3aJIe)KHOI YKpaiHCBKOI Jiep)KaBH CIOCTEPIraeThest
aKTHBI3allis BUCOTHOTO OYyAiBHUITBA B il HalikpymHimmx wicrax. Llpomy crpuse po3BHUTOK
OyaiBenbHOI 1HAYCTpIi, IMOSIBA HOBITHIX TEXHOJOIIH Ta MaTepiamiB, CTAHOBJICHHS HaIllOHAJILHOI
3aKOHO/IAaBYOi Ta HOpPMATHBHOI 0a3W, a TaKOXX NparHeHHs Biagu cGopMyBaTH CcaMOOYTHIH iMiIpK
KpaiHu. Y TOH ke 4ac BHCOTHE OYAIBHHIITBO 4YacTO BEJEThCS BHOIPKOBO, 32 THIOM 1, 0COOIMBO B
HNEHTPAIbHUX 30HAX, 0€3 JIeTabHUX IUIAHIB TEPUTOPIii, 110 HE TUIBKK HE CIPHSIE CTBOPEHHIO HOBOI
CHITyeTHOT KOMTIO3UIIi1, a ¥ mopynrye MaciTad MiCbKOTO CepeoBHIIA.

VY By3jiax KapKacy pO3MIIIYIOThCS JOKaJIbHI IPYIH BUCOTHUX 00 €KTIB 2-TO THILY, IIEPEBAKHO
3 KHUTIOBOIO (DYHKIIIEIO, B PsIJIi BUMAJKIB HAa BUIBHUX TEPUTOPISX, MO 3AIUNIMINCS BiJl PaJSTHCHKOTO
nepioly eKCTEHCHMBHOTO PO3BUTKY MICT i B CHIIy CBOEI €NITAPHOCTI HE YTBOPIOKIOTH 3 ICHYIOYOIO
3a0y/10BOIO OPraHiuyHOI €HOCTI.

Bucorna 3abymoBa 3-To THITY B KpaiHi IT[e HE CITOCTEPITaeThC.

To06T0, 3HaYEeHHS BICOTHOI 3a0yI0BH B CTPYKTYPi HAHKPYIHIIIIX MICT III€ TIOTPeOYe MOIATBITIONO
OCMUCJIEHHS 3 METOI0 BUKOPUCTAHHS SIK BayKJIMBOTO cHcTeMO(OpMYIOUOro eleMeHTa. Bike 3apa3 MoxHa
KOHCTaTyBaTH, 1110 HAWOUIbII CUCTEMOYTBOPIOIOUYMMY BJIACTUBOCTAMM BOJOJIE APYIUH TUII IIPOCTOPOBOL
CTPYKTYpH, C(HOPMOBAHHH JIOKATEHUMH TPYIIaMH BUCOTHHX JOMIBOK. /[0 HaHBaKIMBINIMX BJIACTHBOCTEH
TaKoi CHCTEMH MO)KHA BITHECTH: ITUTICHICTh Ta CTIHKICTB, YITKY CTPYKTYpPY, l€papXidHiCTh KOMIIOHCHTIB,
(hyHKITIOHATIBHICTh Ta Y3TOKCHY B3a€MOJII0 €IEMEHTIB, KePOBAHICTh, MepeadadyBaHICTh B3a€MOIIl i3
30BHIIIHIM CEPENOBHINEM. YCI IIi SKOCTI JO3BOJATH OTPUMATH HAWOUIBII OpTraHi30BaHE Ta CTalle
CepeNoBHIlE MaHOYTHROrO YKpaiHCBKOTO MICTa. 3a JOIMOMOTOI0  YIIOPSAKOBAHOTO —BKPAIICHHS
OaraTtoyHKITIOHATEHUX BHCOTHHX KOMIUIEKCIB Y 3acTapiBaiody TKaHWHY ITOCEIEHh MOYIIMBO BUPIIINTH
pAN BOXIMBHUX NWTAHb: BIJHOBHUTH, 3MIITHUTH OUSUTBHICTH TEPUTOPIH Ta CTBOPHUTH HEMOBTOPHI OOpHCH
CHJIYeTiB CyJacHUX I'yCTOHACEIIEHNX IPOCTOPIB KpaiHu.

BucHoBkH.

1. BunukHeHHS BHCOTHOI 3a0ylOBH B CTPYKTypl HAWKPYMHIOINX MICT, B TOMY YHCII
YKpalHChKHX, — 00 ’€KTHUBHHUI Ipollec, M0 BiOYBaeThCs B yMOBaX ypOaHizamii Ta BiIa3epKairoe
piBEHB HAYKOBO-TEXHIYHOT'O TIPOTPECY.

2. Buninserbcss TpM OCHOBHUX MICTOOYAIBHUX THITM BUCOTHOI 3a0yJOBH, IO CKIAIHACA B
CTPYKTYpP1 HAMKPYITHIIINX MICT.

1-# T — onMHOYHA BUCOTHA OY/IiBIIS-TOMIHAHTA;

2-1i TUIT — JTIOKaJIbHA TPYTIa BUCOTHUX 00’ €KTiB — OaraTo)yHKI[iOHATbHIN KOMILIEKC;

3-ii THI — Maca BUCOTHOI 320y TOBH.

Y Bcix BuUmagkax BHCOTHa 3a0ynoBa (QoOpMye CHIIyeT MiCTa, BHCTYNAlO4d B PO
ApXITEeKTYPHHUX JOMIHAHT.

BusiBiieHi tamm BHCOTHOI 3a0ylOBH CIOCTEPITrarOThCS Y HAWKPYMHIMIMX MicTaX CBITy, He
3alleXaTh BiJ perioHAIbHUX 0COOJIMBOCTEH, TOOTO HOCATH III00anbHUM (YHIBEpCATbHUMN ) XapaKTep.

3. B Ykpaini nepmri BUCOTHI OyIiBii 3 SBISIOTHCS 3a PalsHCHKHX 4aciB i Ha I[bOMY eTami
JOCUTb OpPraHidYHO BKJIIOYAIOTHCA B MICBKE CEpPENOBHIIE B POJIi BaXJIMBUX CTPYKTYPHHX Ta
KOMITO3UIIIHUX EJIEMEHTIB.

4. CyvacHuii eram ypOanizauii B YKpaiHi XapakTepu3yeTbCsi aKTUBHUM (OPMYBAaHHSIM
BHUCOTHOI 3a0yllOBH B CTPYKTYpi HAMKpyNHIMIUX MICT, IO CTHMYJIOE ii BHKOPUCTaHHS B pOJIi
BaYKJIMBOT'O CHCTEMOYTBOPIOIOYOTO €JIEMEHTA.
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