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Cexkirist 2: TexHI4YHI HAYKH

MIBUJIKOCTEH Ta HAaBaHTAKEHb IOTOKO3UCIUIEHHS CTaTopa s Ha HOMIHAJIBHOMY piBHI Ta
cos@—1,0. Cunte3oBana B koopauHatax d, q mikpomporiecopaa CAP 3abesneuye nocsSrHEHHS
BUCOKHX JMHAMIYHMUX MOKA3HMKIB Ta peani3aliio aaroputmiB kepyBanHsa CJI: |l/)s| = const abo

|l[}5| = const. CAP mae n1Ba KaHally peryJitOBaHHS:

— KaHaJl pEeryJIIOBaHHS MOMEHTY, B SIKOMY KOHTYpPH pETYJIIOBaHHS CTPYMIB CTaTopa
M1IOPSAIKOBaHI KOHTYPY PeryJIIOBaHHS IIBUKOCTI;

— KaHaJ peryJjIoBaHHs MOTOKO3YEIUIEHHS OOMOTKH pOTOpa, B SKOMY Ha BXOJl KOHTYpY
pEeryJitoBaHHA CTpyMy 30y/UKEHHS BKJIIOUEHI OOYHMCIIIOBAaY Ta HENIHIMHUN (yHKIIOHATBHUM
MepeTBOPIOBAY JJIs peai3allii ABO30OHHOTO PETYIIOBAHHS IMIBUAKOCTI.

®opmyBaHHs 3aBIaHHs Ta Kepyrouux BIUIMBIB CAP 311HCHIOETBCS Y TpbOX CHCTEMax
KOOpJUHAT:

— OB’ 3aHOI0 3 BEKTOPOM MOTOKO3UETIEHHS Y5 200 s (OpMyBaHHS 3a1aHKX 3HAUEHD i},
Vg, Y5 Ta perynaTopa MBUAKOCTI);

— MIOB’3aHOK0 3 POTOPOM (OOYMCIEHHS CKIAIOBHX MOTOKO3YEIVIEHb Yy 1 P, MOmyss
MOTOKO3YEIUICHHS || i KyTa HaBaHTa)KEHHs O; a TAKOX PEryIIATOPa CTpyMy 30y KEHHS);

— TI0B’S3aHOI0 31 CTATOPOM (PETYJISATOPH (pa3HUX CTPYMIB, JATYUKH 3MIHHUX).

BucHoBok. Haiibinpmr mnepcrneKTMBHUM HHHI € 3actocyBaHHa IIY 13 TphOXpiBHEBUM
IHBEPTOPOM HANpyru Ta AaKTUBHUM BHIpsAMIsSdeM Hanpyru. llepeBaramMu TakuX 4YacTOTHO-
PEryIbOBAHUX CHCTEM EJIEKTPONPHUBOJIB 3MIHHOIO CTPyMYy 3 aKTUBHMM BHUIIPAMIISTYEM €
MOXJUBICTh pekynepanii g0 100% mnoTyxHOCTI; 3a0e3neueHHsT HOPMATUBHOTO CYMapHOTO
KoediIieHTa TapMOHIMHUX CKJIAIOBUX HAIIPYTH MEPEXKi )KUBJICHHS; 3SMEHIIICHHS €KCIUTyaTainHuX
BUTpAT; KOEQILIEHT NOTYKHOCTI, IKHI JTOPIBHIOE OJMHUIIL, cTaOlIbHA BUX1JHA HANpyTra 3a BCIX
YMOB HaBaHTa)K€HHS Ta KOJIMBAHHS HANPyTH KUBJICHHS.
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AHAJII3 3ABJJAHB BI/THOBJIEHHS TEIIVIOIIOCTAYAHHSA JE OKYIIOBAHUX
MICT JOHBACY
Coxonenko K.B., acniipanTt, Pyanes €.C., n.1.H., nouent, Cokonenko B.M., K.T.H., TOIIEHT
CxioHoyKpaincbKull HayioHanbHull yHisepcumem imeni Bonooumupa Jlans
3aBepIiIeHHs] BifHM IMOCTaBUTh O€3J]1i4 MUTaHb IMMOBOEHHOTO BIJHOBIEHHS, T'PAaHUYHUM
yMOBaMH Ta (hakTopamu, 10 CIPUATUMYTh peaizallii TUX YM IHIIUX BapiaHTiB po30yA0BH Oya1yTh
MOJIITUYHI, COIIaJIbHO — €KOHOMIYHI1, COLIaJIbHO — NMICUXOJIOT14Hi, eMorpadiyHi Ta 1HII1 YUHHUKH.
Cxinni obmacti YKpaiHu MaioTh BUCOKUN PIBEHb MIITFHOCTI HACETICHHS IS IKUX MacIITal
npobseMu 301TbIIYEThCS 1 YCKIAJHIOETHCS 3a PaxXyHOK Jerpajaiii OKpeMux KiIacTepiB --
TPAHCIIOPTHUX BY3iB, 1HOPACTPYKTYpPHHUX 00’ €KTIB 00JACHOTO, palfOHHOTO 3HAYEHHS, PO3PUBY
€KOHOMIYHOT Koomepailii, pyHHamii Oi3HeciB, IHTETPOBAHHUX Yy Traidy3eBl abo TepuTopialibHI
KOpIiopartii.
Oxkpemy cdepy BITHOBJICHHS PETIOHY CTAHOBUTHME MpoOeMaTHKa €HEepro 3abe3nedeHHs
Ta TerioBoi MojepHizamii. Te3a, 3TiIHO SKOi HOBE Ta PEKOHCTpyiHoBaHE OYIIBHHUIITBO Mae
BinnmoBigaTu BuMoram JIBH y wacturi TemmoBoi eQeKkTUBHOCTI HE Tijuiarae CyMHiBy. B 1minomy
BUMOTa eHepProe(eKTUBHOCTI BU3HAYA€ YMOBH Ta YACTKOBO KPHUTEPIil OLIHKKA MOCTABICHOT METH.
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JouinsHo chopmyBatu 6a30Bi IPUHIUIK Ta BUX1IHI TEXHIYHI YMOBH, III0 CIYTYBaTUMYTh
MiJICTaBOIO JIJIs1 PO3POOKH MPOCKTHUX TEXHIYHHUX PIIICHb.

Konnenmiss cuctemu Temio3abe3neyeHHss Micta abo TPymH MOCENIeHb MOBUHHA MaTu
NEPCIEKTUBHUN XapakTep, 3a0e3ledyBaTd aBTOHOMHICTb, aJalTHUBHICTb Ta E€KOJOIIYHICTb
¢yHKUlOHYBaHHs. ['pynoBi cucTeMH ONaJIEHHs MOBUHHI MaTH €KOHOMIYHO OOpaxoBaHUI mepion
OKYITHOCTI, 1HAKIIIE MiAMPUEMCTBO TeHEPYE CTaOUIbHI 30UTKH, [0 YHEMOXIIMBIIIOE PO3BUTOK ab0
MOJIEpHI3allilo.

ba3oBi npuHIMNKM Ha eTari po3poOKH KOHIEMNIli CUICTEMH ONAJIEHHS MaloTh IepeadavaTi
eHeproe(eKTUBHICT,,  aBTOHOMHICTh,  JuBepcu(ikaimio  JpKepea  eHeprormocTavyaHHs,
BUKOPHUCTAHHSI BIAHOBIIOBAHOI €HEPTE€TUKH, €KOJIOTIYHICTh, CTaJTUi PO3BUTOK.

[lepBuHHUI aHami3 MOXHA 3AIMCHUTH 3 BHUKOPUCTAHHSAM YKPYNHEHHUX IOKa3HUKIB
HOpMaTuBHOTrO 3a6e3nedenHs 3rigHo IbH. /{1 Bunaaky enekTpoonaleHHs NUTOME HOPMAaTHBHE
HABaHTAXEHHS TIIbKU Ha €JEKTPO ONayieHHs mpsiMoi il y 22.5 pas3u Ouibiie. Po3paxyHkose
HABAaHTAKCHHS €JIEKTPOCIOKUBAHHS KUTJA MO MEPIIOMY TUIY cTaHOBUTH 25.37 kBT. Lle y 5.07
pa3u Oulbllle HIXK JUIsl cioxkuBayiB 1 piBHA enekTpudikauii. OueBUIHO, 10 ICHYIOUI MEpexi He
OyJi po3paxoBaHi Ha TaKy MOTYXKHICTb.

Jlns TpymoBHX CHCTEM OIAJieHHS T[epeBard IEHTPai30BaHOTO TEIUIONOCTaYaHHs
BH3HAYEHO aeTanbHo[1, 2], me:

BuBenenHs 3 XKUTIOBUX OYJIMHKIB BUOYXOHEOE3MEUHOTO TEXHOJIOTTYHOTO O0IaHAHHS;

° IIKII7TUB1 BUKUJIUA JIOKATI3YIOTHCS TIO MICITIO TeHepallii 3 TOTpUMaHHSIM CaHITapHO-
TEXHIYHUX po3puBiB. [IpoMHCTIOBI YMOBH J0O3BOJISIIOTH OPraHi30BYBAaTH OYHCHI CHOPYIU Ta
3aX0/IH;

o poMHCIIOBe O0JaJHAHHS Ma€ MOXKIIMBICTH MPAIIOBATH HA PI3HUX BHJAX MaJIMBA,
BUKOPHUCTOBYIOUH Yy T.4. MICIIEBi, Ta MOHOBIIIOBAIbHI €HEPTOPECYPCH;

. MosknuBe BUKOPUCTAHHS TETUIOBOI €HEeprii MPOMUCIOBOCTI Ta €IEKTPOCTaHIIINH Ha
eTar CKUJIaHHs TeIIa;

° €KOHOMIYHA JOIUIBHICTh Ta MOMJIMBICTh  CIUIBHOI TeHepalli TeruioBoi Ta
EJIEKTPUYHOI EHEePTiil;

Ha6araro 6inpmmit KK/ (koedimieHT KOprCHOI fii) MPOMHUCIOBOTO YCTAaTKyBaHHS HIX
MaJuX KOTJIIB IPUMITUBHOI KOHCTPYKIII.

HenonikoMm € Benuka BapTICTh, BEJIMKI €KCIUTyaTalliiiHl BUTPATH, 3HaYH1 BTPATH TEIJa il
Jac TPaHCTIOPTYBAaHHs Ta PO3MOJLTy Teruia. DaxoBi JOCTIHPKEHHS CBiIYaTh, 10 IEHTPaTi30BaHE
omajeHHs €(EeKTHBHE Ta JOIJbHE I BEIUKUAX MICT, IJIaHyBaJbHUX OJWHUI 3 BEIUKOIO
UIUIBHICTIO HAcCeJeHHs Ta BIJIHOCHO KOMIAKTHHUM MICTOOYdIBHUM pajaiycoM. HopmartupHi
MOKA3HUKU WIUIBHOCTI HACENIeHHs, IS KOTPUX BHUKOHYIOTHCS TIEPBUHHI OOpPaxXyHKH MarOTh
cranoButu 130-180 von/ra ans inauBigyansHOi 3a0yaoBu, 220-260 "on/ra ais MaJIOnOBEPXOBOI
3a0y0Bu, 300-370 yos/ra 15 3a0y10BU CepeIHBOI MOBEPXOBOCTI, OyIMHKHK Ha 5-9 moBepxis. Lli
napaMeTpu MOXYTh BHUKOPHCTOBYBATHUCH JUISl CITIBCTAaBJICHHS PO3PAaXyHKOBOI UHCEIBHOCTI
HaCeJICHHS MICT, 1110 3a3HAJIM 3HAYHOI pyiHALi1 [UIst po3p0OKH KOHIIENTY CHCTEM OIaJICHHS.

3BUIbHEHHS MICT CXOy YKpaiHu MOXE CYIPOBOKYBATHCH CIICHAPIEM IIIOKOBOTO PO3JIAILY
MICBKHX CHCTEM TEIUIO Ta eHepronocTayanHs. BiporiqHe MpUNMMHEHHS ra30T0CTaYaHHs Ta eIeKTPO
MOCTavaHHs y perioH 3 00Ky pocii. Cutyairist Moke OyTH yCKJIaJHEHA CE30HHUMU YHHHHUKAMU —
yp6ani3zoBaHi TepuTopii OyayTh 0COOIMBO BPa3IMBUMH y ONAIIOBAIbHUN CE30H. [HIUBIAyaIbHA
3a0y/10Ba Ma€ JOCTaTHIN piBeHh aBTOHOMHOCTI Ta ajanTUBHOCTI. bararomoBepxoBa 3a0ymoBa
OUTBIIOCTI MICT BHKOPHUCTOBYE IIEHTpaTi30BaHE TEIUIONOCTAaYaHHsA. BigHOBICHHS MOMIOHMX
CHUCTEM Y YaCTKOBO 3pyHHOBAHHMX MICTaxX € MPOOJIEeMAaTUYHUM, Ta BUMAra€ KOMIUIEKCHOTO TEXHIKO
-eKOHOMIYHOTO OOIPYHTYBaHHS JOUUIBHOCTI[3]. V mepiiwii IIOKOBHMH Mepio TOJOBHE
HaBaHTaXXEHHs OyJie MOKJIAJEHO Ha EJIEKTPUYHI MEPEXKI Ta JIOKAJTbHO 3aKUBJICHI ra30B1 MEpexi.

164



Cexkirist 2: TexHI4YHI HAYKH

LlenTpani3zoBaHi CHCTEMH ONAJIEHHS AOLUIBHO PEaii30BYBaTH ISl KUTIOBHX PalOHIB 3
IIITBHICTIO peabHOTO HACEJICHHSI 110 BiAMOBIIa€ moka3Hukam JIbH.

ABTOHOMHI CHCTEMHU OMaJCHHS MalOTh KOHLENTyallbHI HEJOMIKH, HETaTUBHI HACIIIJIKH SIKUX
(OpPMYIOTBCS IPOTIATOM TIEBHOTO IEPIOTY Yacy.

Byap-sike MicTO 3 Benue3HUMHU OOpTraMy HACEJICHHS CTa€ HEPUBAOIUBUM JIJIsl IPUBATHOTO
0i3HeCy, 1 pO3BUTOK KOHKYPEHIIli y JKUTIOBO KOMYHaJbHOMY TOCIOAAPCTBI Yy TaKUX yMOBax
HEMOXXJIMBUW. bBopru 3HMIYIOTH yCl CTUMYJNM JUIsl CHOXHUBAyiB , 1 JUId IOCTa4ajJbHUKIB
KOMYHaJIBHUX IOCIYT. 3pelITO0 3a00proBaHICTh HACEJIEHHS JTOBEAETHCS B3STH Ha ceOE MICTY.
Kpwu3oBa netis crpusiTiMe 3aHenaay MiCbKHX MoceseHsb. [1, 2]

PekoMeHnnoBaHMiI KOMIUJIEKCHUH MiAXiJ — mepeadadyae BUKOPUCTAHHS aBTOHOMHOTO
OMaJICHHsI, OJIOYHUX MOJYJIBHUX KOTEJIEHb, 1aX0Bl KOTEJbHI B MICUAX, J€ IIUIBHOCTI TETJIOBUX
MOTOKIB B 1cHYI0U1i Mepexi mani (0,12 — 0,27 MB1/ra, e nepeBaxkuo 3 — 4 moBepxoBa 3a0ya0Ba
KUTJIOBUX MacuBiB, a0o0 IJIs BUMAIKY KOJHM MEpEeXl HE ICHYE 1 BUTpAaTH Ha ii OyMiBHHUIITBO
NepEeBUILYIOTh BUTpaTH Ha OyaiBHUITBO BMK.

Jly’)ke BaXJIMBUMHU € OpraHi3aliiHO — aJMIHICTPaTHUBHI YMHHHMKM CIpPSIMOBaHI Ha
ONTHMI3aIliI0 SIKOCTI MOCIYT JUIS BCIX KaTEropii CIIOKUBAYiB Ta MOCTaYaIbHUKIB. 1151 3amo0iranHs
XaOTHYHHUM TIpoliecaM JeleHTpami3amii HeoOXiIHO pO3pOOHTH Ta 3aTBEPAWTH CXEMHU
TEIUIONOCTaYaHHs MICT Ta PETiOHAJIbHI MaJMBHI OaJlaHCH.
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3AKOHOMIPHOCTI 3MIHU OCHOBHUX KOMITOHEHTIB BYTI'ULJIA ITPA
METAMOP®IYHUX NEPETBOPEHHSAX IHAXTOIIJIACTIB
Pynues €.C., A.T.H., 1OLIEHT
CxioHoyKkpaincbKull HayioHanrbHul yHisepcumem imeni Borooumupa Jlans

Jlnst GBIl TIOBHOTO PO3KPHUTTSI CYTHOCTI TEOJOTIYHMX TPOIECIB BYIJICYyTBOPEHHS Ta
YAOCKOHAJIEHHS] HOPMAaTUBHOI 0a3H 3 0€311eYHOro BeJIeHHS IpHUYUX poOIT HEOOX11HO BCTAHOBUTHU
KOPEJIAIIiHI 3aleKHOCTI a0 TeH/EHIi 3MIHM €JIEeMEHTHOTO BMICTY OCHOBHHMX KOMITOHEHTIB
OpPraHiYHOi Macu Ha pI3HMU CTaH BYTUUIA NpU MEeTaMOpP(QIYHMX MEPETBOPEHHSAX MIAXTOILIACTIB.
[lpu cknamaHHi Teosoro-ByriexiMiyHoi kapTu [1] B sikocTi €auHOro Ta Oe3aIbTepPHATHBHOTO
KpUTEpit0 MeTaMOp(iYHUX IMEePETBOPEHb MAXTOIUIACTIB MPHUUHATO TMOKA3HUKH BHUXOIY JIETKUX
pedoun (V% ta V\%"), PospaxyHKkoBe BU3HAYEHHS BMICTy KHCHIO IPOBOAUIOCS 6€3 ypaxyBaHHs
BMICTY OpraHiyHOi CipkH B opraHiyii maci 3a pizauneto Mk 100% Tta cymoro nuie Tpbox
OCHOBHHX KOMITIOHEHTIB: ByrJIeto, BoaHi0 Ta a30Ty (Co, Ho, No).

3aMicTh MOKa3HMWKA BUXOMY JIETKMX PEUOBHH IPU TEPMIYHOMY PO3KJIaJaHHI Byriyuis 0e3
poctymy mnositps (V%) neoOXigHo, B SAKOCTI KpHTepil0 MeTaMOp(iUYHOTO HEPEeTBOPEHHS
OpraHiuHOi MacH, po3risiiaT eeMeHTHH BMicT ByTJeito (Co). i moka3HUKH KOpENsiiHO TICHO
noB'si3aHi Mk coboro [2], ane Co Mae mepeBaru MHpU MPOTHO31 HEOE3NMEUHUX BIACTHBOCTEH
[IaXTOIUIACTIB. BOHM monsAraroTh y HaaiiiHOMy BH3HaueHHI 3HaueHb Co y BChOMY Jiama3oHi
MeTaMOP(IYHUX MEPETBOPEHb BYTULIA Ta MPAKTUYHO (PYHKIIIOHAITBHOMY KOHTPOJII BMICTY CyMH
iHmux KommoHeHTiB opraniuHoi Macu (Oo, Ho, No, So). HamiiiHe ekciepuMeHTa IbHe BU3HAYCHHS
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