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METOIUKA ®OPMAJII3AII PECYPCHO-
KAJIEHJJAPHUX MO/IEJIEI KOMILJIEKCHOI
TEPMOMOJIEPHI3AIII BYIUHKY

AHOTAIIA

I[IponoHy€eTbest MeTOJ 0OIPYHTYBaHHS PaLlioHAJIb-
HUX (1010 TPUBAJIOCTI i BAPTOCTI peasisallil mpoek-
TY) OpTaHi3alliiTHO-TeXHOJIOTIYHUX PillleHb KOMILIe-
KCHOI TePMOMOJIepHi3allii :KUTI0B0I 3a0y10BU 3 ypa-
XYBaHHSIM CITeNn(higHIX 0cOOJMBOCTEN BUPOOHUIITBA
PEMOHTHUX, Oy/iBeJbHO-MOHTAKHUX Ta JTEMOHTaX-
HUX pOOIT Ha PI3HUX eTallax OpraHisaliitHo-TeXHiYHOi
miZIroTOBKM. MeTozi Mae iHCTPYMEHT, 110 JI03BOJISIE
Oy/Ib-SIKOMY YYaCHUKY iHBECTHILiTHO-OYIiBEIBHOTO
IPOIIeCy, 3aJIesKHO BiJl HAasSBHOI iHopMattii, ojiepskaTu
quceJabHe 3HAYeHHsT TPUBAJIOCTI 1 BAPTOCTI peasisaitii
MTPOEKTY KOMILJIEKCHOI TePMOMOJIEpHi3allii i npu He-
00XiZHOCT] BUKOHATH X KOPUTYBAHHS IIJISIXOM 3MiHI
MPUHHSATUX OPraHi3aliiftHO-TEeXHOJIOTIYHUX PillleHb.
Jliarazon fii MeToy: BiJl MOMEHTY BUHUKHEHHS i/1el
J10 PO3POOKH TIPOEKTY BUPOOGHUIITBA POOIT.

Knto4oBi cjoBa: TepMOMOepHi3alisi, opraHisa-
iTHO-TE€XHOJIOTIUHI PillleHHsI, TPUBAJICTh, BAPTICTh.

AHaJti3 OCTaHHIX JOCIIZKeHb Ta myOtiKkamii. Me-
TOJI OpraHi3aliiiHO-TeXHOJOTIYHOr0 OOIPYHTYBaHHS
TPUBAJIOCTI 1 BAPTOCTI KOMILJIIEKCHOI TePMOMO/IEp-
HizaIli KUTI0BOI 3a0y70BU PO3POOJIEHUI 3 ypaxy-
BAaHHSM BIJIOMUX METO/IB JOCJI/UKEHHS TEXHOJIOTIU-
HOCTI Ta OpTraHi3alliiHO-TeXHOJIOTIYHOI HaJ[IHHOCTI
yXBaJIIOBaHUX pinteHb, po3pobiernx O.A. TycakoBum,
B.M.Kipnocom, O0.B. Moundpenom, ILII. Oumniiian-
koM, B.B. ITpukinum, T.M. Ilaem, A.K. IlIpeiiGepom,
K.A. Illpeitbepom, mMeTomy 6araToIiiboBoi ceqeKTo-
HOBAIlii TEXHOJOTIYHUX pillleHb, 3aIPOTIOHOBAHOTO
E.K. 3aBaackacoM, KOHTPYOMETPUYHOTO METOIY
JOCJIIZKEHHST Ta BUPIINIEHHS OpraHiszalliiiHO-TeXHO-
JIOTIYHUX 3a/1a4, XapaKTEePHUX JIJIT YMOB TEPMOMO-
nepHizartii 00'exTiB OyIIBHUIITBA, 3alIPOIOHOBAHOTO
B.A./laBuioBUM Ta IHIINX METO/IIB.

MeTto10 MeToxy € OOrpYHTYBaHHSI pPallioHaJbHUX
(110710 TPUBAJIOCTI 1 BAPTOCTI peastizailii IpoeKTy) op-
raHizaiiifHo-TeXHOJOTIYHUX PillleHb KOMIIJIEKCHO]
TePMOMO/IEPHi3allii KUTI0BOI 3a0y0BH 3 ypaxyBaH-
HAM crenndivHuX 0coOJMBOCTE BUPOOHUIITBA Pe-

MOHTHUX, OyIiBeJbHO-MOHTaKHUX Ta JEeMOHTaKHUX
pobiT Ha Ppi3HMX eramax opraHisamiiHO-TEXHIYHOI
MiIFOTOBKH.

Meto Ma€ iIHCTPYMEHT, 1110 J03BOJIIE OY/Ib-IKOMY
VUIaCHUKY 1HBECTUINIHO-OYIiBETBHOTO TIPOIIECY, 3a-
JIEKHO Bijl HasIBHOI iH(opMallil, ofiepKaTH YrcCeJbHe
3HAUEHHSA TPUBAJIOCTI 1 BAPTOCTI peasizailii MpoeKTy
KOMILIEKCHOI TEPMOMO/IEPHI3aIlii i mpu HeoOXiTHOCTI
BUKOHATH 1X KOPUTYBAHHS INIJISXOM 3MIiHU TPUITHSI-
TUX OPraHi3alliiiHo-TeXHOJIOrYHUX pillieHb. [liarna3oH
JTii METO/Y: Bi/l MOMEHTY BUHUKHEHHS ifiei 10 po3po0-
KU [IPOEKTY BUPOOHUIITBA POOIT.

KomriekcHa TepMoMoiepHisaltii KuToBoi 3a0y-
JIOBU Ma€ Iy HU3KY crenuiuHux 0coOJIMBOCTEN,
SIKi BIIPI3HSIIOTH 11 Biji HOBOTO GYIiBHUIITBA, TOMY PO-
tiec o6rpynTyBantst Ti ta Ci € 6araroctaiitanm. Tpu-
BaJiCTh 1 BapTICTh KOMILJIEKCHOI TePMOMOJIEPHI3aIlil
HeoOXiZiHO 3HaTH Xo4a O NMPUOJIM3HO BKe Ha crajii
PO3POOKH TEXHIKO-€KOHOMIYHOTO OOTPYHTYBaHHSI.

¥ Mmipy HakonuueHHs1 iHpopmailii 3'sIBJSIETHCS He-
OOXi/IHICTh YTOUHEHHST TPUBAJIOCTI 1 BAPTOCTI IIPH BU-
Jlaui 3aBIaHHs Ha IPOEKTYBAHHs, IPU PO3POOIL Ipo-
eKTy opraHizaifii Oy/iBHUIITBA, PN MPOBEIEHHI TEH-
niepa abo yKJIaJaHHi JIOTOBOPY TAPSILY, PH PO3poOILi
MPOEKTY BUPOOHUIITBA POOIT TOIIIO.

Ha kosHiii cTagiii popMyIOThCsT BAMOTH JIO STKOCTi
pesyJibrary, TOOTO B Mipy HakONWYeHHsI iHbopMariii
HeoOXiHO 3 GiIbII0I0 TOUHICTIO IPOrHO3YBATH TPH-
BaJIiCTh BUPOOHUIITBA POOIT Ta X BapTiCTh.

OcHOBHUM TIPUTIOMOM peasti3allii MeTojy € cucre-
MaTu3arig i kiacudikailig (HakTopiB i mapaMeTpis,
M0 BIUIMBAIOTh Ha TOKA3HUKU edeKTHBHOCTI Op-
raHizaiiifHo-TeXHOJOTIYHUX PillleHb KOMILJIEKCHO]
TePMOMO/IEPHi3allii KUTI0BOI 3a0y0BH, X KilbKiCHA
OIliHKA Ta BUSBJIEHHS 3aKOHOMIPHOCTEH BILIBY, PO3-
pobka Mojesell 0OrpyHTYBaHHSI TPUBAJIOCTI 1 Bap-
TOCTI peasti3allil MpoeKTy Ta MPaKTUYHUX MPUAOMIB iX
KOPHUTYBaHHS B 3aJI€KHOCTI Bijl TOCTABJIEHOI METH.

006'eKTOM METO/Ly € OpraHizaIfiiiHO-TeXHOJIOTTYHi
Ta eKOHOMIuHi (haKTOPH 1 TTapaMeTpH, SKi XapaKTepu-
3y10Th 00'€KT KOMILIEKCHOI TePMOMOJIEpHizartil (KuT-
JIOBUIT KBapTasl ab0 MiKpOpaiioH) i BIUIMBAIOTh Ha TPH-
BaJIiCTh BUPOOHMITBA OY/iBEJIbHO-MOHTAKHUX 1 Jie-
MOHTKHKX POOIT Ta BapTicTh GyAiBENbHOT MPOAYKILI,
iX B3aEMOJIisI i IpM HEOOXIIHOCTI KOPUTYBAHHSL.

B ocHOBi MeToAy JIeXKUTDH IepeiyMoBa 1Ipo Heob-
Xi[HICTh MEPeTBOPEHHS CKJIaIHOT OaraToKpuTepiaib-
HOl 3azaui Ha Oimbmr mpocty. Ileit mporec 3miHM
CTPYKTYPU BUCYBA€E Ha MePeHiN MIaH HallBaK MBI
CTOPOHU BUPIIIYBaHOT POOIEMH.
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OcHoBHHIi 3MiCT

Mertoz opraHizariitHo-TeXHOJIOTIYHOTO OOTPYHTY-
BaHHS TPUBAJIOCTI 1 BAPTOCTI KOMILIEKCHOI TEPMOMO-
JlepHizartii sKUTI0Boi 3a6y10BU OA3y€eThCsl Ha TirmoTesi
PO 3aJIEKHICTD TIPOTHO30BAHNX TEXHIKO-€KOHOMITHIX
Hoka3HKKiB 1poekTiB T; (TpuBasocti) Ta C; (BapToCTi)
Bi/Jl Pi3HUX OpraHis3alilHO-TEeXHOJIOTIYHUX Ta €KO-
HOMIYHWX (haKTOPIB, SIKi MPOSIBJISIOTHCS HA PI3HNX €Ta-
[axX OpraHisailiiiHO-TeXHIYHOI MiATOTOBKY OY/IiBHUIIT-
Ba, Ta MOKJIMBOCTI HeHTpasizalti (Jlokasisarii) Hera-

TUBHOIO iX BIUIMBY Ha T; Ta C; B IpoLieci IIPOeKTyBaH-
HsI Ta BUPOOHUIITBA OY/1iBETbHO-MOHTKHUX POOIT.
[Ipu po3pobIti MeTOAy BUKOPHMCTAHI MPUHIIUAIIN
JMBEPTeHIlii, TpaHcopMaliii Ta KOHBEPTeHILii.
[Tpuniun guBeprexttii (PO3UUPEHHST MEK) BUKO-
PUCTOBYETHCST 3 METOIO 3a0€3IeYEHHS IPOCTOPY LISt
HOUIYKY pallioHaJbHKUX pillieHb. [lell npuniun Mosxe
BUKOPHCTOBYBATHCSI HA MOYATKOBOMY €Tarti po3pob-
KM JIJTS1 IEPEBIPKY 3HAYYIIIOCTI PI3HUX OpraHisaIiiiiHo-
TEXHOJIOTIYHUX Ta €KOHOMIYHWX (DaKTOpiB i mapa-

PationaneHi VYyacHUKH PauionanbHhi
OTP wono [« MPUAHATTA » OTP momo
BaptocTi C; pillieHb TpuBanocTi T;

v y v
Merta npHAHATTS MeTton [Tigcrasa s
pilICHHS opramisamiimo- HPUHAHATTS
TCXHONOTTYHOTO PillICHHSI
OOrpyHTyBaHHs obrpyuty BatHs
i CitaT; TpUBATIOCTT 1 Merouka Ta
BAPTOCTI CTIOCOOH OIIIHKH 1
. KOMILIEKCHOT
TopiBusAnHs o srbopy OTP
. TepMOMO/ICpHi3aIii
BapianTie OTP P H P6 !
JKUTIOROI 3a0y10BH Cyuachi
OCHAI'HCHHA
BuzHaueHHs :
> nepesar
BHKOPHCTAHHS XapakrepucTuiu [MporpaMue —|
BapiaHTiB ob exty 3a0e3neyeHHs
KOMTUICKCHOT
TEPMOMOAEPHI3ALIT; e
BusnadeHHS OTE®D. sxi ’ Kpurepii
, N
HAIPSMKY STHBAIOTE Ha NPHHAHATTA ]
[O/2/IBILOTO CoraT pillieHb 1100
iTa li CitaT
BIOCKOHAICHHS T i i
| | ! I
00'emHO KoneTpykTHRHI ApPXITEKTYpHi Pimenns 3 BuGopy
MJ1aHyBaJlbHI pilicHHS pillicHHA OyniBeNbHUX MALLKH
pilIeHHA Ta MeXaHi3MiB
Enementu 006 ¢cktr 00CyroByBaHHs [oKeHepHi Bysuuuo-
uraroycTporo HaceJIeHHs KOMYHIKaLii JOPOMKHA MEpeKa
I [ [ [
Bubip opranizariifHo-TeXHOMOTIYHIX PillleHh KOMIUTEKCHOI TEPMOMOJIEpHi3aii KHuTIa

Puc. 1.1. IIpoyec nputinsammsi opzanizayitino-mexHoI02IUHUX PiuleHb KOMNIEKCHOL
mepmomodepizauii seumnoeoi 3a6ydoeu
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METPIB, 1110 BIJIMBAIOTh HA MOKA3HUKHN e(PeKTUBHOCTI
OpraHi3alIlifHO-TeXHOJIOTIYHUX PIllleHh KOMILJIEKCHOI
TEPMOMOJIEPHI3allii JKUTI0BOI 3a0y/I0BH.

[Ipu 11bOMY TTOBUHHI BPAXOBYBATHUCS HACTYITHI 0C00-
JINBOCTI, XapaKTePHi JJIsI TUBEPTEHIIIL;

— OIliHKA BIUIUBY (OpTaHi3aIlitHO-TeXHOJOTIYHUHT
exonomiunmii eekt) OTED He BUKOHYETbHCS;

— BCi (hakTopH, AKi MOKYTh 3/1ICHIOBATU BILJIUB
Ha TPUBAJIICTb 1 BapTiCTh, TIOBUHHI HMPUIMATHCS 10
yBaru, HaBiTb SKIO BOHU CyllepevdaTh OJUH OJHOMY;

— B IIPOTIEC] TUBEPTEHTHOTO TIONTYKY MOKYThb BU-
HUKHYTH JOAaTKOBI ITi/Ii Ta 0OMEKEHHSI.

Ha cranii iuBepreHTHOTO MOIIYKY OCHOBHOIO TO-
MUJIKOT0 MOsKe OyTH HelpaBUIbHA TOCTAHOBKA IIiJIEH,
3a/a4 Ta IIJISXIB X peaJiizaiii.

[Ipu sactocyBanHi TpuUHIUIY TpaHcopMailii
MicJIS TUBEPTEHTHOTO TIOTIYKY YXBAJIIOIOTHCS PillleH-
H Ha mijgcTaBi ananisy pocaimkyBanux OTE®D, ski
HOBMHHI BiZloOpakaTh peasibHi OpraHisaiiiiHo-TexXHo-
JIOTiUHI 0COBIMBOCTI KOMILIEKCHOI TePMOMOIePHi3a-
1ii JKUTI0BOI 3a0y/I0BYM NPY BU3HAYEHHI TPUBAJIOCTI
Ta BapTocTi. B pe3yJsbrari 3acTocyBaHHS 11bOTO IPUH-
ALY PO3POOJISIETHCS 3araibHa KOHIIENTyaIbHA CXeMa
MeTO/ly 3 BUJJIeHHsM Haiibinbmr 3Hauynmx OTED
Ta GaKTOPiB, IKUMH MOXKHA 3HEXTYBATH, (PIKCYIOTHCS
il Ta MeXKi, OXOILIIOBAaHI METOZOM, BUSBJISIOTHCS
HalBaKJIMBIII 3MiHHI, CHCTEMaTH3YIOThCSI 0OMEKEH-
Hst. 3a3BuUyail Moxe OYTH 3arpoIOHOBAHO JIEKiIbKa
TpanchopMariii, KoxkHa 3 SKuX 3abe3redye H0Csr-
HEeHHSl [PUNHATHOTO pe3yJbTaTy (Xoya IIpH 1bOMY
MOxyTh OyTu 3azisui pisai OTED). Tomy 3 Metoro
HETPHUITYCTUMOCTI Oe3JIidi pe3yJIbTaTiB 3/iiCHIOETHCS
kiacudikaiis OTED, o memo o6Mexye KiJbKiCTh
MOKJIUBUX TpaHchopMalriii.

Ko BUKOHAHO IMBEPTeHTHUT TOTTYK Ta OJIepsKa-
HO TpaHcdopMallii BUpilIeHHs TpoOJeMU B METOJI
3aCTOCOBYETHCS MPUHIMI KOHBEPreHifii, To6TO
PO3B'sI3aHHS JIPYTOPSIZIHAX TIPOTUPIY 10 TUX TTipP, TOKU
3 MO’KJIMBHMX aJIbTEPHATUBHUX MOJeJIe opraHisalliii-
HO-TEXHOJIOTIYHOr0 OOIPYHTYBaHHS TPHUBAJIOCTI Ta
BapTOCTi KOMIIJIEKCHOI TEPMOMOJIEpHi3allii ;KUTIOBOI
3abymoBu He OyayTh oOpaHi Haiibisbmr cyrresi. Ha
il cTafil METO/I XapaKTePU3YEThCS KOPCTKICTIO Me-
TOAWKH, TPAaTHEHHSM 3MEHINTH HeBU3HAYEHICTD, Jie-
TaJTi3aIli€o MoJiesen.

Jl71s KOpUCTYBaviB METOJY CTajlid KOHBEpreHilii €
HAWOIIbIT  TPUHHSITHOI, OCKIIBKM 3aCTOCYBAHHS
MPUHIMINB JMBEpreHIiii Ta TpaHcdopmalrii morpedye
3HAYHUX IHTEJTEKTYaJbHUX 1 TPYZOBUX BUTPAT, TOMY
BOHU MOXYTbh OyTH 3aCTOCOBaHi NP BUKOPHCTaHHI

3aIPOMOHOBAHOTO METOMY JIIA ajlanTallil #oro a0 pis-
HUX TaJTy3eil IPOMUCJIOBOCTI, /IJIsT HOBOTO OY/[iBHUTITBA
abo 11pu 3MiHI OCTABJIEHNUX I1iJI€i 1 3a/1au.

Cucrema opraHizaiiiiHo-TeXHOJOTTYHOTO OOTPYH-
TYBAHHSI TPUBAJIOCTI Ta BAPTOCTI KOMILJIEKCHOI TEPMO-
MOJIEPHI3aIlii JKUTJIOBOI 3a0y/I0BM PO3TIISNAETHCS SIK
CaMOperyJiboBaHa CUCTEeMa, KA CKJIANAETbCS 3 Kepy-
U0l Ta KepoBaHOI mizicucTeM. B gKoCTi KepoBaHOI
MiICUCTEMU PO3YMIETHCSI MHOXKMHA OpraHizaIliiiHo-
TEXHOJIOTIYHUX Ta €KOHOMIYHWX (DaKTOpiB i mMmapa-
MeTpIiB, AKi XapakTepusyoTh OyaiBesibHi 00 €KTH
KUTJIOBUX KBAapTadiB (MiKpOpaioHiB), 1O TijsTa-
I0Th KOMILJIEKCHIN TepMOMOJIepHi3allii, gKi BILJTBA-
I0Th HA TPUBAJICTb TA BAPTICTh KOMILJIEKCHOI TEPMO-
MO/IEpHI3allil; pamioHaJIbHi 3HAYEHHS TPUBAJIOCTI Ta
BapTOCTi € BUXiIHUMU [1apaMeTpaMu CUCTEMU.

Jlnst mocmiiKeHHsT MOBEIIHKY CUCTEMU B METO/I
IIMPOKO 3aCTOCOBYIOTHCS IIPUHOMHU MOJEJIOBAHHS
nporieciB. IIpu 11bOMy BHUKOPUCTOBYIOTLCSI MaTeMa-
TUYHI, KibepHeTHYHi, CTPYKTYPHI Ta (DyHKIIOHAIbHI
MOJIEJII.

[Ipu xoHcTpyOBaHHI MOjiesielt TPUWHATI HACTYITHI
3arajibHi Iepe/lyMOBH.

Kosknutt 3 mapameTpiB, 10 XapaKTepu3yOTh BHYT-
pilHiil cTaH 06'€KTa KOMILIEKCHOI TePMOMOJIEPHi-
3artii, € (hyHKITEIO yacy:

X4= X4(0); X9= X9(1); ..; ;= X;(0); ..; X, = X, (D).

Koxua 3 dyukuiit x;(2) (i=1,2,...,m) moxe GyTn
KOMIIOHEHTOIO BeKTOP-(DYHKI[I BHYTPIIHLOTO CTAHY
006’eKTa KOMILIEKCHOI TePMOMO/IepHi3allii:

X=XO)=(x4(1), x5(1), ..., ;(1), ..., X, (1)).

KoxHuit 3 BUXiIHUX CUTHaJIB (30BHIIIHIX
BILJINBIB) € (DYHKITIET0 Yacy:

21= 24(1); 29= 29(1); .; 2= Zi(1); .; 2= Z(1).

KoxHa 3 dyHKITiit z®) (=1, 2, ..., k) mosxe OyTu
KOMIIOHEHTOIO BEKTOP-(YHKIIiT 30BHIIIHBOTO BILIKBY:
2=2()=(z4(1), z5(1), ..., (), ..., Z}(1)).

Kosxuamii 3 BUXiTHUX TTapaMeTpiB € (HYHKITIETO Yacy:

er=eq(1); e5= 25(1); ... e,= ¢;(1); ... /= e)(2).

Koxua dynxiis e (t) (r=1, 2, ..., ) moxe GyTn

KOMITOHEHTHOIO Pe3yJIbTYI0U0i BEKTOP-(DYHKITII:

E=E(0)=(e (1),(0)s (D).

Bextop-dynkiig crany X(¢) 3anexuth BiI Bek-
TOP-(hYHKILIT 30BHIIIHBOTO BILIUBY Z(_t)

_ XWO)=AZ@)),

Jie A — omepatop, BCTAaHOBJIIOE BiIOBITHICTh MiXK
BEKTOP-(YHKITIETO CTaHY % Ta BeKTOP-(PyHKIIiT 30B-
HilTHIX BIUTHBIB Z(7).

Pesynbryioua BekTOp-hyHKIIiS m MO’K€ BH3Ha-
yeHa yepe3 BekTop-(yHKIii crany X (©):
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E@)=NX@)),

ne N — oriepatop, 10 BCTAHOBJIIOE BIATIOBIHICTh
MK pe3yJibTyiouot0 BekTop-dyHKIieo E(Z) Ta Bek-
TOP-(YHKIII€IO CTaHy m

[Tpu nocripkeHHI MOBEAIHKNA CUCTEMU BUKOPHC-
TOBYIOTbCSI HACTYIIHI ITPUHOMU: HAKOIMYEHHS CTa-
TUCTUYHOTO MaTepiay, AKUN XapaKTepu3ye BHYTPill-
HiiT cTaH 00'€KTa KOMILJIEKCHOI TepMOMO/IepHi3allil B
IIJTOMY Ta B OKPEMi 1ePio/in; PO3LIbHE JOCIPKEHHS
€TaliB KOMILIEKCHOI TePMOMOJIEpHi3allii, iX aHaJis,
BU3HAUEHHS BIUIMBY Ha KiHIIEBUI Pe3yJbTaT Ta CUH-
Te3 OflepKaHNX pe3yJIbTaTiB; CUcTeMaTh3allis Ta y3a-
TaJIbHEHHS O/IePsKaHUX Pe3yJIbTaTiB TPU BUPIMIEHHI
OKPEMUX 3a/1a¥; 3arajbHi PO3PaxyHKH, MO0 00'€IHY-
I0Tb CUCTEMY B €/IMHE I1iTIe.

OpranizariiiHo-TexXHOJIOTIYHI Ta eKOHOMIYHI (ak-
TOPH, SIKi XapaKTepu3yTh 00'€KT KOMILJIEKCHOI Tep-
MOMOJIepHi3allii Ta BIJIMBAIOTh Ha TPUBAJICTH i
BapTICTh peasizallii MPOeKTYy, MOKHA MPEICTAaBUTU Y
BUTJIS/II MOJIETIEN THITY:

OTEFEF, F,), .. F,;

Fi€fin fio o J1as
Fo€f o1 o2 [og

Fcefd’ fc 5 ey fch;

ne OTEF — wmHokmHa opraHizaiiifHO-TeXHO-
JIOTIYHUX Ta €KOHOMIUHUX (PaKTOPIB, MO XapaKTepu-
3yI0Th 00'€KT KOMILIEKCHOI TepMOMOJepHizallii Ta
BILINBAIOTH HA TPUBAJICTH 1 BAPTICTh peasizallii mpo-
eKTY;

Fy, Fy, .., F, — NiIMHOKMHYU OpraHisaliiiHo-TeXHO-
JIOTTYHUX T2 EKOHOMIYHUX T1apaMeTpiB;

S+115 o [ — €J1EMEHTAPHI BIACTUBOCTI.

O06'eKT KOMIIJIEKCHOI PEKOHCTPYKIIIT MOXKe Xapak-
tepugysaru Oeszmia OTE®, nporte He Bci 3 HUX MO-
KyTb OyTH BimoOpaskeHi y mozmensix. Lle mporupiuus
BUPIIIYEThCS 0OMEKEHHSIM PIBHS JeTasrisalii Moje-
Jieil 1 BBeJIeHHSIM TIPUHITUITY MiHiMaKca.

ApnexBatrictb mpezicTaBieHHs cykynHocti OTED
MOJIEJISIMU  320€311e9YEThCST MIJIECTIPSIMOBAHUM, TI0€-
TamHUM (JiUBeprenIliss — TpaHchopMaris -KoOHBep-
reHitis1) hopMyBaHHSM CyKyIHOCTeH (hakTopiB i ma-
paMmeTpiB, 110 XapaKTepU3yIOThCS BU3HAYEHICTIO, He-
3JIEKHICTIO BCEPEINHI TTiJICUCTEMHU, B3AEMO3B' I3KOM
3 1HIIOO TMICHCTEMOIO, KEPOBAHICTIO, HEOOXIIHICTIO,
JIOCTATHICTIO Ta CYTTEBICTIO.

BusnauenicTb akTopiB i mapaMeTpiB 10CIATAETHCS
BUKOPUCTAHHSIM TIPU MOJIETIOBAHHI TIPUHOMY HaOJIH-
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xKeHoi nmozibuocti, To6to B Muoxuni OTED Binbupa-
FOThCS JIUIIE Ti, SIKi Bi[PI3HSAIOTH YMOBU KOMILJIEKCHOT
TEPMOMO/IEPHI3allii BiJi HOBOrO OYiBHUIITBA.

Hezanexxnicts hakTopiB i mapamerpiB, gKi BXO-
ISTh 10 MOJIeJli, BU3HAYAETHC IISIXOM TapHOTO
MOPIBHSAHHS (AKTOPIB i IapaMeTpiB, 110 BXOASTH 110
cucremu. IIpu 1boMy 3ajiesKHi BJIACTUBOCTI arpery-
I0THCST 200 BUKJTIOYAIOTHCSI 3 PO3TJISILY.

BsaeMo3B's130k (pakTOpiB 1 mapamerpiB BHU3HA-
YAETHCS TAKOJK MIJISIXOM MTAPHOTO MOPiBHSIHHS KOKHO-
ro 3 OTE®, mo posrasigaoTbest, 3 inmmvu. Hes-
3aemorioB's3ani OTE®D He posrisgaoThes.

Keposanicte OTE® o01iHIOETHCS MOKJINBICTIO
3MiHM IHTEHCHBHOCTI 1X TIPOSIBY Ha PI3HUX CTaIisIX
MiZATOTOBKHU OY/IiBEJIbHOTO BUPOOHUIITBA.

Hocrarnicts OTED, sika xapakrepusye 1mMOBHOTY
MOJIEJTi, JTOCSATAETHCST GATATOKPOKOBMM KOPUTYBaH-
HsaM 3 anasizom OTE®, mo He po3risipaloThes, sSKi
BUSBJIEH] B Pe3YJIbTATI TEPEBIPKHU HA HE3AIEKHICTH Ta
B3a€EMO3B 'SI30K, i, TpU HEOOXITHOCTI, OITYKOM MOK-
JMBOCTI BitoOpakenHs ix BBy innmamu OTED.

Heob6xinnicts OTE®D pocsraerbest 6araToKpoKo-
BUM KOPUTYBAaHHSIM MOJIeJieil 3 TIepeBiPKOI0 KOKHOTO
3 OTE®, 110 BXOAATH 10 CUCTEMH, HA B3aEMO3B'I30K
3 BUXIIHUMU TTapaMeTPaMHU.

CyrreBicts OTE®D BusHauaeThes MIISIXOM BUPaXy-
BanHs1 KoedirienTiB BaromocTi. OTE®D 3 cyrTeBicTio
MEHIIIe IPUIHSATHOTO PiBHSI 3 MOJIEJi BUKJIIOUAIOTLCSI.

Kosxnunit 3 OTED, 1o BXoA4Th 10 CUCTEMHU 1 MO-
JleJTi, HOBUHEH MaTH 3/aTHIiCTh 10 dopMaltisariii, T06-
TO BiZIOOpaKeHHsI XapaKTepy HPOSBY YMCENIbHOIO Xa-
paxTepucTnkoi. OCHOBHUMI yMOBaMu hopmaJtisartii
€ HEMO/IiJIbHICTD Ha PiBHI i€papXii, 0 PO3IJISIAEThCS,
Ta MOKJIMBICTH KiJTbKICHOTO BUMIpPY XapakTepy Mpos-
By OTE®. 55 1iporo koxknuii 3 OTED, 110 BXxoAATH
JI0 CUCTEMHU, BXO/IUTh B OJIMH 3 MOKA3HUKIB, dKi (hop-
MYIOTBCSI, BUXOSIYN 3 MOKJIMBOCTEN: JIaTH HAOUHE
ystBJieHHsT Tipo ouH a6o aekinbka OTED i xapakrep
iX MPOsIBY; oflepKyBaT OE€3PO3MIPHY XapaKTepPUCTH-
Ky nposisy OTE®, 1110 3MiHIOETBCS B €IMHOMY YHC-
JoBoMy iHTepBadi [114].

Ccopmosani takum oM OTED moskyTh Bu3-
HayaTy 3 3azaHoio Tounictio X(t) abo E(t), a mozmemni
Oy/yTh MaTU HACTYTTHIH BUTJISI;

X(O)= A (Z(@)), 1.1
o E@t)=N *(X(@)), 1.2

X*(t), E*(t) — nabimxeHi 3HaYeHHS BEKTOP-(PYHK-
1il cTaHy Ta Pe3ysIbTyI0u0i BeKTOP-DYHKIL.

Z*(t) — BeKTOp, OJlepsKaHull 3 BeKTOpY Z(1) BUK-
JIIOUEHHSM MTeBHUX KOMIIOHEHTIB.
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Jlani 6yayioThes Hab/IILKeHi onepaTopu, Mo BU3-
HAual0Th KOJKHY KOMIIOHEHTY BeKTOp-(QyHKIII X * (%),
ta £*(t) uepes BiJIMOBIIHY T IMHOKUHY TTOBHOI MHO-
’KMHU CYTTEBO BILIMBAIOYUX (HAKTOPIB.

Taxwil mi/xi/ J03BOJISIE BUSBUTH OKpeMi HaitO1Ib1IT
3Hawymii 3amexHocti. [Ipu HeoOXigHOCTI MOJEi MO-
KYTb PO3IMINPIOBATHCS MIJITXOM BBEICHHS TOTIOMiK-
HUX BEKTOP-(DYHKIIII a00 OKPEMEX iX KOMIIOHEHT.

Hagsnicts mogeneit tuny (1.1-1.2) no3Boauts Bu-
saButH 3aiexxHocti Mixk okpemumu OTE® i tpusa-
JICTIO Ta BAapTICTIO KOMILJIEKCHOT TEPMOMO/IepHi3ailii
JKUTJI0BOI 3a0y/10BH, 0OpaTH pallioHaIbHY CTPATETiio
pETYJIIOBaHHS TEXHIKO-eKOHOMIUYHUX MTOKAa3HUKIB, BU-
KOHYBAaTH aHaji3 3MiHM IapaMeTpiB IIiJi BIJIMBOM
BXIiJIHUX CUTHAJIIB, BUKOHYBATH eKCIIEPUMEHTH 3 IIH-
POKHM 3aCTOCYBAHHSIM MOKIUBOCTEH 0GUMCITIOBAIID-
HOI TEXHIKH.

3acTocyBaHHS 3aIIPOTIOHOBAHOTO METO/Y OpraHi-
3alliTHO-TEXHOJIOTIYHOr0 0OIPYHTYBAHHS TPUBAIOCTI
Ta BapTOCTI KOMIIJIEKCHOI TEPMOMOJIepHi3aIlii KUTJI0-
BOI 3a0y/I0BY Ha MepeliHBeCTHILiHIT cTail 103BOIsIE
BUKOHATU aHAJi3 IEKLIbKOX MOKJINBUX BapiaHTiB Op-
raHi3aI[ifHO-TeXHOJIOTIYHUX PillleHb 3 METOI0 JIOCST-
HEHHS PaIlioHaTbHUX pe3ybratis. Ilpu 1iboMy BUsB-
nserbest xapaktep B3aemonii OTE®D, cryminp ix
BILTUBY Ha TPUBAJIICTD Ta BaPTiCTh KOMILJIEKCHOI Tep-
MOMOIepHi3allii JKUTI0BOI 3a0y/I0BH.

3ampoIioHOBaHi METOIOJIOTIYHI PUHITUIIA OPTraHi-
3allifHO-TEXHOJIOTTYHOTO TIPOEKTYBAHHS KOMILJIEKC-
HOT TepMOMO/IepHi3aIlil JKUTJI0BOI 3a0y/I0BH JI03BOJISI-
I0Th BU3HAYUTHU BiJIIOBIIHICTH JKUTJIOBOTO (HOHITY
YMOBaM HaBKOJIUTITHBOTO CEPEeIOBUINA i BUSBUTH Harl-
PSIMU OTO ONTHUMI3allii 3 METOIO IiJBUINEHHS CTaH-
JIApTiB PIBHS KUTTH 3aBASKU TOJIMIIEHHIO JKUTIOBUX
YMOB i 3a0€31eUeHOCT] HACEJeHHsT YKPAiHW JKUTIOM.

[TixBuiieHHS BapTOCTI €HEPrOpecypciB, CTPIMKa
3MiHa KJiMaTy B YKpaiHi — Bce 1€ € IPUYUHAMM [IJIsT
BIIPOBA/KEHHS METOJIIB IIBUIIEHHS €HEPTeTHYHO]
edexTrBHOCTI OyAiBeIb Ha CTafii iX MPOEKTYBAHHSI.
Ha cborozui Besivika KifbKicTh OyIMHKIB B YKpaiHi He
BifnoBizae BuMoram eHeprosbepeskeHHs. PospoOka
HOBHUX Ta PO3BUTOK HAsBHMX METOJIiB, 110 HAa PaHHIX
cTajlissX Po3poOKK IIPOEKTIB IABHUIILYIOTh €Heproe-
(beKTUBHICTH OY/IiBEIb, € AKTYaIbHOIO 3a/1aUelO.

Enepros6epeskeHHs1 € CBITOBOIO HAYKOBOIO MPO6-
Jemoro. JlocipkeHHd POBOUINCS 1 TTPOBOAATHCS
mo GaraThoX HampsiMKax. [IpoeKTyBaHHIO eHeproe-
(dexTuBHUX OyANHKIB mpucBsyeri poboru M.M. Bpo-
na4, A.H. /Imutpuesa, T.A. Mapkyca, E.H. Moppuca,
B.JI. Maprunosa, T.O. Kamenko, M.II. CeniBaHoBa,

H.A. Hlunxina. B MeTonax MojienioBaHHS TETLIOBOTO
peskuMy OyIMHKIB IIMX aBTOPIB MEPEBAKAE CHCTEM-
HUH T/IXi]1, 32 IKOTO OYANHOK POBTJISIIAETHCST SIK €11 -
Ha eHepreTUYHA CUCTEMA, IO CKJIAIAETHCS 13 B3AEMO-
3aJI€;KHUX €JIEMEHTIB.

Y poborax O.B. Cepreituyka pospobieni MeTou
onrtuMizariii ¢opmu eHeproeekTUBHUX OYAMHKIB Ta
iX OKpeMEX eJIeMEHTIB 3ac00aMi TIPUKIAIHOI Ta 00-
YHUCJIIOBAJILHOI TeOMETPii Ha OCHOBI MOJETIOBAHHS i
aHas1i3y (hi3MKO-TEXHIYHUX HPOIIECIB, 0 BiOYyBAIOTh-
Cs1 B OTOP/LyBAJIbHUX KOHCTPYKIIISIX 1 CEPEOBUIIAX.

BucnoBknu

[Ipu 1poBejeHHi eHeproayauTy B OyAMHKaX IO-
BUHHI OyTH OIliHEHI Taki YMHHUKK 1 CHCTEMH, SIKi
BIJIMBAIOTh Ha PiBEHb €HEPrOCIOKUBAHHS Ta CTBO-
PeHHS HeOOXIZHMX YMOB JKUTTE/IISIbHOCTI JIFOAUHU:

— OTOPOJKYBaJIbHI KOHCTPYKII OymiBii (cTiHwy,
BiKHa, JIBEpI, axX 1 Mi/jIora);

— cucTeMa OTaJIeHHST;

— CHUCTeMa BeHTUJIAIII,

— cHUcTeMa rapsiaoro BOJIOTIOCTavYaHHS,;

— aBTOMATUYHI CUCTEMU YIIPaBJiHHS;

— OCBITJIEHHS,

— pisne 06JIafiHAHHST — KyXOHHE, TIpajibHe 1 T.1L.;

— CUCTeMa KOHUITIIOBAHHS TOBITPA.
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AHHOTAIINA

[Ipeamaraercss MeTo[ 0OOCHOBAHUS PAI[OHATb-
HBIX (110 TPOIOJIKUTENbHOCTH U CTOUMOCTH peain3a-
IIUU TIPOEKTa) OPTaHU3alMOHHO-TEeXHOJOTHYECKUX
peleHn i KOMIIEKCHOHN TePMOMO/ICPHU3AITIH SKUJIOM
3aCTPOIKU € y4eToM crenuduyeckux ocobeHHOCTel
IPOM3BO/ICTBA PEMOHTHBIX, CTPOUTEJIbHO-MOHTAXK-
HBIX U JIEMOHTQKHBIX PabOT Ha Pa3IMYHBIX ATAMaX Op-
raHU3aIMOHHO-TeXHUUECKOW 1oaroToBku. MeTon
MMeeT HHCTPYMEHT, O3BOJISIIONH T JII0OOMY y4acTHH-
Ky MHBECTUIIMOHHO-CTPOUTETBHOTO TIpoIiecca, B 3a-
BUCUMOCTH OT UMetolIencss nHMOPMAIK, TTOJTYUYnUTh

HLC. Cameapenso, (LB, Hlnvaroscrinii, O.M. Daaincssnii

YUC/IEHHOE 3HAYeHHe MPOMOJIKUTETbHOCTH M CTOU-
MOCTH PeaIM3aIlii MPOEeKTa KOMILIEKCHOI TePMOMO-
JlepHU3AIMN U TIPH HEOOXOAMMOCTH BBITIOJHUTD WX
KOPPEKTUPOBKU TIyTeM M3MEHEeHMs] TIPUHATHIX Opra-
HU3AIMOHHO-TEXHOJIOTMYECKUX peleHnii. [{uanason
METO/[a: ¢ MOMEHTA BO3HMKHOBEHUsI W/IeU 0 Pa3pa-
OOTKHM MTPOEKTa MPOU3BOCTBA PAbOT.

KuttoueBbie cioBa: TePMOMOJIEPHU3AINS, OPTaHU-
3aIIMOHHO-TEXHOJIOTUYECKUE PEIIEHNUS, TPOLOJIKHI-
TEJIbHOCTH, CTOUMOCTD.

ANNOTATION

The method of rational justification (about the
length and cost of the project) organizational and
technological solutions integrated thermo residential
development to the specific characteristics of produc-
tion maintenance, construction and dismantling
works at different stages of organizational and techni-
cal training. The method has a tool that allows any
participant investment and construction process,
depending on the available information, obtain a
numerical value of the length and cost of the project
complex thermo and if necessary perform their
adjustment by changing the adopted organizational
and technological solutions. The range of the method:
from idea inception to project development of the
work.

Keywords: thermo, organizational and technologi-
cal solutions, duration and cost.

lMponoHyemo Hawi Hoai eUOaHHSs

HaykoBo-TeXHi4YHKI CynpoBig peKOHCTPYKLii
HauioHanbHoro cnopTueHoro komnnekcy “OniMnincekuin” B Kuesi

HAYKOBO-TEXHIUHHIi C¥IIPOBRII

Y KHU3i 3 €QMHUX METOZOMOMYHMX NO3NUIA BUKNAAEHO KOMNNEKCHWA nigxig Jo oprawisauii i
npoBefieHHs pobiT i3 Haykoo-TexHiYHoro cynposony pekoHcTpykuii HCK «Onimnificbkuity Ta
BM3HAYEHO OLIHKY BNNWBY NpoBeaeHux pobiT Ha ByaisHWLTBO y Uinomy. MpefcTasneHo 3aransHy
XapaKTepUCTUKY Cy4acHoi HopmaTvBHOI Daan YkpalHM 3 HAyYKOBO-TEXHIHHOIO CynpoBoAy
OynisHuuTea. HaBegeHo 3aranbHi AaHi WOAO NPOEKTHUX pieHb i3 pekoHcTpykuii HCK
«OniMnificbkAi». PO3KPUTI NUTAHHS HAYKOBO-TEXHIMHOTO cynpoBopy pofiT i3 oBecTexeHHs Ta
NPOEKTYBAHHS! PEKOHCTPYKLIT ICHYIOUMX KOHCTPYKLUiR Bynieent i cnopyd sk Ha Teputopii HCK
«OniMniAceKit», TaK i Ha TEPUTOPIi, LLO 0T OTOMYE, @ TAKOX HOBOTO NPOEKTYBaHHs M BymiBHUUTEA
enekTponiacTaHuii «OniMnificbka» i cNopyL 30HW rOCTMHHOCTI. BuknageHo pesynetati pobiT i3
HayKOBO-TEXHIYHOrO CyNPOBOAY NPOEKTYBAHHS | CNOPYMKEHHS BUCAYOrO NOKPUTTA Hag TpMBYHamu
HCK  «Onimnifcbkuity. BWCBITNEHI NMTaHHA HayKOBO-TEXHIYHOTO CyMpOBOLY CKNagHWX
TEXHOMOMYHUX MpoLecis, AKi BXOAWNM [0 CKNafy BWKOHAHMX npu pekoHcTpykuii HCK
«OniMnificbKAA» pisHUX By aiBeNbHO-MOHTaXHKX poBiT.

[Inst HayKoBUiB, iHXeHepiB, BUKNaAadis, acnipaHTie, MaricTpis, GakanaepiB i CTYAEHTIB TEXHIMHMX
BY3iB.
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