YK 699.86:317.11 I.I'. @apeHwx, d.m.u., npoghecop
Jepaasuuil HAYKOBO-KOCHLIHMH incTi1yT Oy IIBEAbHEX KONCTPYKIliH

HAVKOBI OCHOBH HOPMATHBHOI'O 3ABE3ITEYMEHHA
EHEPTOED®PEKTUBHOCTI BYJIBEJBHHX OB’€KTIB

MocranoBka npodiemn. Ceitopa enepreruuHa xpusa 70-x pokis XX
CTOpIYYA  HpWBENa A0 TMOSBH  HOBOTO  HAyKORO-EKCIIEPUMCHTAILHOI0
HAMPAMKY B OYZiBHUUTBI, MOB'A3aHOTO 3 1IPOEKTYBaHuAM OyauHKiB 3
e eKTHBHMM BHKOPHCTAHHAM €HCpIil, B AKMX 332 PaxyHOK apXiTeKTYpHMX i
IHKEHCPHHX  KOHCTPYKTHEHHMX pilueHb 3a0e3ncyyerhcs  MakcHManbHa
€KOHOMIn EeHCPreTHYHMX pecypceiB. 3 wacom poswuuploBarcs ob'cKr BURUEHHS
i UEHTp TAKIHHA TEPEHOCUTECS Ha BupIilIeHHS npobiieMu ceKTUBHOTO
BHKOPMCTAHHS CUEpTil, KOJIM TNpIOPHTET BIANACTLCH THM iIDKCHEPHHMM
KOHCTPYKTHBHHMM  PilICHHAM, fKI OJHOYACHO HE TiAbKH 3HWKYIOTDL
CHEPrOCMOXKMBAHHA OyIMHKIB, ame i Crpualorh TIABMILEHHIO SKOCTI
MiKpOKJIiMaTy.

AHanis OCHOBHHX Jociimxedbh. BaxuiuBa ypara B YCIX KpaiHax
UPHOIAECTECS AUPEKTHBHHM BHMOraM 0 cHeproedeKTHBHOCTI OynuuKiR.
Tak €sponericbkum Iapnamentom ta Pagoro €C Gyna npuitnara Jlupekruea
2002/91/€C [1], sxa sabpasa umHHocTi 3 nepiioro ciyna 2003 poxy i i
rOJIORHOKY METOK) € peanizallii 1I0TeHUiany eKOoHoMil eHepril, AKMA
olfiHoeTECs B 50% Bij iCHVIOMMX BHTPAT, 2 TAKOXK 3HIWKeHHA Bukuais CO; B
arMocdepy Ha 45 MaH. ToH B pik. B 2010 p. npniinaTuii HoBHil THPCKTHEHHIT
nokyment - Directive 2010/31/EU of the Eropean Parliament and of the
Council of 19 May 2010 On the Energy Performance of Buildings.

B Vkpaiki 3 2006 p. spificHioeTecd CHCTEMHE pedopmyBaHia
Hopmatueuoi 6azu i3 3abesmeyenna eHeproeekTHBHOCTI OyniBeNbLHAX
ob’ckris [2-5]. Pospobncui Ta BBeACHI B /110 pAil TPHHIMIIOBO HOBHUX
HOPMATHBHHX  HOKYMCHTiIs  [6-1]1], 10  BCTAHOBMNIOWTL  npaBuna
NpoeKTyBaHHA Ta OYIIBHMUTBA 32 XaPAKTEPHCTUKAMH €HCPIOe(eKTHBHOCTI.

TocTaHoBKA 3aBAaHHA. METOIO CTATTI C PO3TIAl OCHOBHMX HRYKOBHX
N07TOKeHb, 1110 3aKjIaeHi B po3po0Ky Ta CTBOpPEIHS BITHH3IAHO
HOpMaTHBHOT 6a3u 3 edeproedekTHBHOCTI OyaiBeIbHUX 00 eKTIB.

OcuoBna uacruHa.  3abesneveHHa eHeprocexTHBHOCTI GyaiBens
3NIACHIOETLCA 2a PAXYHOK PO3BHTKY HACTYIIHMX HanpaMig:

- VIOCKOHANEHHA METOAOMOrl 1POEKTYBaHHA eHeproedeKIHRHIX
OyjiBens Ha OCHOBI CHCTEMHOrO aHailisy, WO HAlIPABICHMH Ha IOUIYK
ANBTCPHATHRHHX DIICHE 3 BM3HAUEHHAM Ta OOIPYHTYBAHHAM ONTHMAJIbUHMX
BapianTiB, AKi BCTANOBIKOKTBLCA 1@ INJCTABI  CUIBBIZHOIGHHS MIX
NOYATKOBMUMY EHCDICTHYHHMH BHTPATAMM Ha BMIOTOBACHHA OYAiBCAbHMX
00’€KTiB Ta eKCIUIyaTauiflHMMu eHepreTHYNHMH BHTPATAMH Ha 1IPOTA3
PO3paxyHKOBOro TepMiHy ix cayx0u;
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- YAOCKOHAIEHHA HOPMAaTHBHO-Npasoeol 6a3u mwono eHeproeeKTHBHOCTI,
- 34ifiCHEHHs Ta  BHPOBAUKEHHA  NPOUEAYP  EHEProayAuTy Ta
eHepronacropTH3auil SyauHkis.

B ocHoBy MeTodomorii MpoeKTYRaHHA CHeproeekTuBHMX Oyniens
noknageno poirnsa OyAMHKY, AK CAMHOT EHEPreTHyHol CHCTeMH, Mo
CKNANACTBLCA 3 He3ATeHKHUX MIACHCTEM, AKi GopMyIOTh TenAoBMH pekMM
Oynieni Ta 1 eHepreTHYHi nokazHMKH (puc.l). OCHOBHMIA BnAMB Ha
(pOPMYBAHHA TEIIOBOIO DPEKHMMY i, BIAIIOBIAHO, CHEPreTHYHOID CTATYCY
OyAMHKY (eHEpPTrCTHYHHX BUTPaT HA 3abe3zneveHHs HEOBXiHOro TErsioBOro
PEOKUMY) HANEKHTH Teruoizonauiiinii oBononui. Bin BmacTuBOCTEH wiei
€HEPreTHYHOT  MIJICHCTEMH 3alekuTh BuOIp nNapaMeTpiB  nincHCTeMM

Tennoli nadxodwerrs Bid Fidens i i Awpbamsne | 4

COHAYHOZO NPOMIMHA xmmpgwmi;

Koncmpywmubui piwesns
MENAGIZ0AAUITHOI 0OOAOHKY

Tennobud pexum ma exepzemuyHul
cmamyc OYyouHKYy

Brympiwni dwepena exepaii

G : TexuivHe DleHHa cucmemy 7 o
Texuivui DiLeHHs CUCTEMU < E : ¥ MAYAHHE
Bevimcimii MenAonocmayants

Puc. ! - Cxema enepzemuunot 63acmo0ii ocnosnux niocucmen Gyoussy

OO0’ emuo-nitanyBankHe pieHHa OYAIBAl Ta KOHCTPYKTHBHI TNPHHIUITH
Tennoizonauifinoi  o0OMOHKH  OOVMOBMIOIOTL | CTYHNiIHb  KOPHCHOTQ
BHKOPHCTAHHA eHeprii COHLA NpM KJiMaTH3auii BHYTPIWHEOTO MpOCTOpPY
Oymuky. CaMe niacucTeMa, SKY Ha3UBaKOTh TEILIOI30A1iHHOI0 060TOHKOIO
[7), mac Haibinemwii notenuian B HigBULICHHI eHeproedeKTHBHOCTI
Gy,U.HHKiB WHTNOBOIC Ta rpOMAJICEKOTO TPHIHAYCHHA.

[Mapamerpd miacMCTeMH BCHTHIIIOBAHHA  OY/MHKY  BM3HAYAIOTLCH
CAHITApHO-TITiEHIYNMMY BHMOTaMH 00 1OBITPA npwMierb. KinbkicTe Ta
skicTh nOBiTpE obymoBieHa ¢izionoridHUMKM norpedamMu MIOONHU, ane
TePMOIMHaMIMHI HOro napaMeTpH MOXYTh PErYJIIOBATHCS KOHCTPYKTHBHHMH
CAEMEHTAMH TiACHCTEMH, e()eKTUBHICTL PODOTH AKHX BIUIMBAE HA 3dranbHy
eHeproedexTHBHICTh OYAHHKY.

"
Lad
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HeoOxinny KinbkicTe eHepril jans  3abe3nedeHHA HOPMAILHOTO
TeIUIOBOTO PEXKHMY NpPHMIlEHB CJiJ BCTAHOB/IIOBATH 3 YpaxyBaHHAM
KJIIMATHYHHX BNAMRIB, SK le HABEJCHO Ha pHc.2, Je npeacTaeneHuii rpadik
TpHa0GoBOT 3MIHM HeOOXiZIHOT TOTYXKHOCTI CMCTEeMH ONANEHHA, KOJM B
COHNYHMHA vac nobu xeobxiaua T noTyXkHicTL Mac Bin’emue 3uayenny, 10010
ONAJIEHHA [OBMHHO BIAKMOYATHCS HAa KUIBKZ TOAWH, MO 1 AO3BONUTH
3JUACHIOBATH €KOHOMIIO eHeprii.

Br

2000

Puc.? - lpaghix perymiosanig cucmemu onanesya 018 3a6e3neyentd KOMpHopmHo2o
MeNA06020 peXCumy npusmitgersb nis0eHHo-3axiOnot opienmayil
I nomyscnicmv COHRUHOT eHepeil, Wo NOMPANNAC HA CEPMUKANLIY NOBEPXHIO 30
VMO8 Xmaprocmi; 2 — neobxidna nomyxcnicms cucmemu onanenis, 3 — 2pagix
pobomit cucmemMu ONAReHHA

CyuacHi OropojpKyBanbHi KOHCTPYKUIl NPAKTHYHO 3aBXAM € TEPMIYHO
HEOJHOPIIHUMH, WO noTpedye 0OOB’AIKOBOIO 3aCTOCYBAHHA MiA Hac ix
MPOEKTYBAHHA  METOMiB  MaTEMaTW4HOTO  MOJENKIBAHHA  NPOLECIB
TeryioMaconepeHocy. B mopMax [7] BCTAHOBNCHO, WO TEIUIOBHHA pexuM
OropomKYBATLHHX KOHCTPY Kl OUIHICETHCA Ha nijgcTasi
eKCIIePHMEHTAILHMX X [0CTi/pKeHs abo pe3ynbTaTiB MOIENIOBAHHA ABO-
abo TpuMipHMX TemrieparypHux Mojeneii. Ha puc.3 HapeneHud npuriag
TEMITEPATYPHOTO MoOAs  KOHCTPYKUIl kombinoBaHoro ceiTaorpo3oporo
dacagy, Ha nigcTaBi AKOro BCTAHOBMIOCTBCS BiANOBIAHICTE TEIUTOBHMX
XapakTepUCTHK HOpMaTHeHMM BHMoram [7]. [asa Oinell  CKIAAHUX
KOHCTPYKTHBHWX pilleHb CNijl 3acTOCOBYBaTH TPHBHMIpHI Mozeni, 8K e
nokasano na puc.d.

Tpy BHKOHAHHI BHMoOr [7] Bke Ha cranii NPOCKTYBAHHN MOMJIHBO
BCTAHOBHTH, IHI0 HAaBeAeHE TCXHIYHC pPIlIEHHS He BiANMOBIZAE yMOBam
HOPMATBEHOT excrnyaTtauii 1 pospoduTH BianopinHi KopuryeaneHi xii. Ha
PHC.5 NOKasaHO A0 4OI'0 NPHIBOJNTE HEYITKC BMKOHAHUA 1IOPMATHBHMX

4 Benmuwayin, ocsimmenss ma menaoazonocmasanns. Bun. 14, 2010



BUMOT, KOJIK Ha BHYTPIlIHIH MOBEPXHI CTIHH XHTAOBOT KBApTH YTROPHOKOTHCA
30HW KOHAGHCATY i, BilTOBIAHO, UBI, AKi MOBHICTIO NOBTOPKIOTL KAPTHHY,

mo Oyfa oTpHMMaHa mMil 4Yac MONEMOBaHHA TeIT0BOT poboTH i€l
KOHCTPYKIIT.

Puc. 3 — Temnepamypre nose KOHCmMPYKYii C8IMAONPOIOP020 KOMBIHOGAHO20
¢hacady i3 napamempamu, wo 6ionosidaION b HOPMam

Puc. 4 - Tesnepamypne note Kymogoi 301u KOHCMPYKYIL i3 HEOONYCMUMO HUTLKUMU
memMnepamypamMu eHympiuncol ROgepxHi (ceimai dinauxi)

Bennmusayis, oceimaesns ma menaozazenocmayoind. Bun. 14, 2010 3

wh



| a3~ | T
Puc.5 - @akmuunui meniosuti Cmax KOHCMPYKUii

SIKIO Ha 3HAYEHHs ONOPY TeMuoncpcaadi He RIMBAC MOPANOK
pO3TaWIVEAHHS WIAPIB B OrOpOIKYBalbHii KOHCTPYKLUII, TO Ha BOJOTICHM
PEXKMM  came [OCTIIOBHICT WApiB 10 HANPABIEHHIO TEIIOBOrO |,
BiANOBIAHO, BOJMOTICHOrO MOTOKIB, € pH3Ha4uanbHON. Ha puc.6 nokasadmit
PO3NOAIA TEMNEPATYpPH Ta NApPUialbHOrO THCKY BOIAHOI [apH B TOBII
KOHCTPYKUii, B #Kii HE YTBODIOETbCS KOHIeHcaT, w0 3zabe3nedye
HOpMaJIbHHUIi eKCnilyaTalidHKii pexxum OropoKeHHs 3riiHo nonokens [7].
SIKWO Niji 4ac MPOEKTYBAHHA TAKOI MepeBipKH He 3AIHCHEHO, T0 1le MOKe
MPU3BOANTH 10 TAKHX HACMIAKIB, M0 0Ka3aHi Ha pHc.7, ko Oy/I0 HeBipHO
BH3HAYCHUH KOHCTPYKTHBHHIl TIPWHLHN PO3TAIYBAHHA TEMMOI30NALIRHOIO
Ta KOHCTPYKTHRHOIO 1APIB, 10 HE3BAXKAXOYH HA AOCTATHBO BHCOKE 3HAYEHHA
onopy Temnonepenayi, oOyMOBWNO BHHHKHEHHA KOHIEHcauil B TOBL
KOHCTPYKIIT 3 MOJANBILMM POINOBCIOIACHHA I'PUOKOBMX YTBOPHOBAHb Ha
BCH) MOBEPXHIO CTIHM JKHTIOROT KIMHATH.

OGOBR’43KOBOI0  YMOBOIO €Heproe)CKTHRHOCTI € YMOBa  TCIUIOBOT
HajiitHocTi — He Moxe Oy™M OYIHMHOK CHeproedeKTMBHMM, fKLIO HOro
TenaoizonauiiiHa obomoHka ne €  HAMIHOI 3@ TeNNOTEXHIYHHMH
NOKa3HWKaMH. 3MiHa  KOHCTPYKTHBHMX TIPHHUMIIB  TensioisonsuifiHol
000ACHKK — Nepexin Bi OJHOWAPOBUX LEITAHMX a00 GeTOHHHX CTiH IO
dararowapoBux  cTiH  [2].  wmo  ofymoBneHo  came  BHMOIaMM
cHeproeexIMBHOCTI. nOTPedye | OPHHUMIOBOT  3MiHM  OlIHIOBAHHSA
CKCTITYATALIHHOT MPHAATHOCTI CYYACHUX OFOPOIUKYRANAHIX KOHCTPYKLIiL,

s6 Benmuanyia, ocoimagina ma mejroeaionocmavanny. Bun. 14, 2010
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Puc.6 Tenwoeoaozicue nose cminogol Gazamowaposol KOHCMpPyKyil, wo

BIONOGIOAE HOPMAMUGHUM BUMOZAM

Pue.7 — Excnayamayiiinyii cman KoHcmpysyil 3 6Hympiudnim ymenieHuam

Oas  uerngHuX Ta OETOHHMX  OFOPOMKYBANTBHUX  KOHCTPYKLUIH
[IOBroBi4HICTb Oyni anpiopi BMCOKOW0, TOMY U3 HHX TIOKa3HHKH TEILIOBOT
HAAIRHOCTI HE PO3IIIAAANNCE Ta He ouiniopankcs. KoHcrpykuil 3oBHiwmix
CTiti 3 acaaHor TCMIOI30MALICIO € CKIALHMMH IHXEHEPHHMH CHCTEMaMM,
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Aki noTpebyoTh 000B’a3K0BOT OLIHKM 3a TOKA3HHKAMH IX  TErUIOBO|
HazlidHocTi. ToMy PpO3BHTKY nNOJOKEHL WIOAO EKCHEPHMEHTANBHOro
BM3HAUEHIA 1IMX TIOKa3HHKIB TIDMALMETHCA OCODNMHBA yBara B 3arajibHiH
CHCTEMI HOPMATHBHMX JOKYMEHTIB i3 3abeineveHHA eHeproedekTHBHOCTI
ovoirenr [3-5].

BrIOUCHHA BHMOT 10 JOBTrOBIMHOCTI 6y /liBesibHUX BHPODIB ¥ BLAIIOBIAHI
HOPMAaTHEHI JOKYMEHTH BCTaHoBAeHo B JIBH B.1.2.-11-2008 [6]. Peanizauis
UMK BHMOT 37ificHeHa y cucremuux Hopmax JIBH B.2.6-31:2006 [7], vy JIBH
B.2.6-33:2008 [8], Ta y ICTY b.B.2.6-34:2008 [9], ACTY B.B.2.6-35:2008
[10], ACTY B.B.2.6-36:2008 [11].

ABH B.2.6-31:2006 [7] BCTaHOBMOKOTE BHMOCH 1O NOKA3HHUKA

JOBFOBIYHOCTI — TEPMiHY eqeKTHBHOI eKCruTyaTali TernnoizonauifHuX
marepiaip, AKWH [I0OBMHeH OyTH He MeHW HiK 25 YMOBHHX pOKiB
eKcryaTauii.

Tepmin cdexTBHOT excnnyarauii abo po3paxyHKOBa AOBrOBIYHICTH
Teluloizonauiiiuux BHpoOiB 1€ XapakTepucTHKa BMpoOIB, fKa BH3Hauac IX
3/aTHicTs 30epiraTM Tenmoi3onAUiiHI BIAacTMBOCTI HAa piBHI NMPOEKTHHUX
XapaKTEPUCTHK MPOTArOM 3a/IlaHOr0 TepMiHy eKcIUTyarauii Oyaieni, ska
niprep/KeHa pesyneTaTamu nabopatopHuX BHUNpoOyBaHe I BHpakeHa B
YMOBHMX pOKax ekcriyatauii (tepminy cnyx6u). Bumorn crocoeHo
JOBrOBIYHOCTI He C/iA IHTEpNpeTYBaTH AK rapaHTii BMpoOHHKa. X cnia
PO3LIHIOBATH AK JOMOMiMHMIA 3aci6 Jna eubopy OyniBensHoro BHpoOy
BIAMOBIHO 0 €KOHOMi4HO OOTPYHTOBAHOrO TepMiHy ciy*6u OyaiBensHuMX
ob’exrie. Kpim Toro, rapaHtii BupofHHKa CTOCYIOThCA TEPMIHY (akTHuHOT
excriyarauii BHpoOy, a XapakTepHCTHKa OBIOBIMHOCTI TpHB’A3ava 10
YMOBHMX POKIB €KCIUTyaTallii i 3aneKuTh Bijl METOJHKH CKCIIEPHMEHTANLEHOIO
1 BUBHAUEHHA.

MeToiMKa EeKCNIEPHMEHTABHOTO BH3HAYEHHA TepMiHy edekTHBHOT
excrutyarauii Bcranoenena e JICTY B B.2.7-182:2010 [12]. Meroau, mio
BCTAHOBNEHi Yy LLOMY CTaHAapTi, NOLIMPIOIOTECA Ha BCi OyaiBenbHi
maTepiand, AKi 3aCTOCOBYKOTBCA B SKOCTI i307auii (TepMiunoi, Bonorichoi)
OrOpODKYBRJIBHHX KOHCTPYKUiH Bifi KIIMATHYHHMX BIUTHBIB 30BHILIHBOTO
CepeNoBHILA.

CyTb MeTOHy fofiArae B TOMYy, L0 Marepian, AxuH BUIIPOBOBYETLCH,
MiAJaTe UHKIMHUM  KIIMarH4HMM ~ BIUIMBaM, 1O iMITYIOTE YMOBHM
eKcIuTyaTauil MaTcpiany B OrCpODKYBATEHHX KOHCTPYKUIAX, Ta BH3HAYAIOTh
3MiHH  TennodI3MYHUX  XapaKTepHCTHK Marepiany. 3a  pe3yibTaTaMH
BHMIPIOBAHDL TEIUIO(IZHTHUX XAPAKTEPHCTHK OLIHIOIOTH TCPMIH eeKTHBHOT
eKChyaTauii Marepiany B 3a0eKHOCTI Bifl KOHCTPYKTMBHOTO pillieHHS
TeNoI30MALIT OropoaKYBatbHHX KOHCTPYKUI#L.

Jna Tennoizonsniliuux Mavepianie TepMmiH e(ekTHBHOI ekcrmyartauii
OUHIOITh 32 3MIHOI0  TemJAONPOBIAHOCTI B CTRHAAPTHHX  YMOBax
sunpodyranb. 113 noeiTpoisonsuifftHux MmarepianiB TepMin edexTHURHOT
excrutyaTauii  OMiHIOIOTE 23 3MIHOKY KOe(iIlIEHTY NapONPOHMKHOCTI Ta
NMOBITPOMPOHHKHOCTI  Marepiany. [lng  Tenuoi3onsAuifHMX  Martcpianis
KOHCTPYKUiH  (acasHol TernoizonAuii 3  BeHTHNLOBAHMM  MOBITPAHHUM
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NpomapkoM TepMil edekTHBHOI eKChIyartauil OUIHKIOTE 3a 3MiHOKO
TETUTONPOBIUHOCTI B CTAHAAPTHUX YMOBAX BUNPOOYBAaHb TAa 3IMIHOK NiHIIHHX
po3MipiB.

06’ ckramu BuNpodyBans € GyuiBellbHI I3014UIITHI MaTepiany Ta BUpobu,
U0 BUKOPHCTOBYKOTRCH NPH BIALITYBAHil KOHCTPYKUI TennoizonauiiHoi
ofononku Oyauuky. BunpobypaHHs npoBOMATH Ha 3pa3kax MpOAYKUIL, WO
BHTOTOR/IEHA BIANOBIAHO /IO BMMOI HOPMATHBHMX NOKYMEHTIB Ha Wi
varepiand Ta Bupotn. [in yac Bunpobyeaib Ha A0CIAHI 3pa3Ky 3AICHIIOTH
TCMIIEPATYPHI BIUIMBH, LIO € XAPAKTEPHUMH JUI3 YMOR CKCIIyaTawii Bupodis
1A yac ix eKciulyaraiii B cK1aai oroposKyBaibiUX KOHCTPYKIi (pHe.8).

A4

60 0

0w

Puc.8 — 3mina mesnepamyprux noaic 00CAIOHUX 3Pa3Kie nid 4ac nposedeHss
sUNPOGYGaNL MEPMIHY edhexmucHol excrayamayii men1oizoasyianux mamepianie

InTeHcUBHICTL  KmiMaTHYHOI AccTpykuii B mnpoueci excuiyarauifl
TEMIOI30NALIHOrO MaTepiany 3aiMekKHTh HE TIILKHA Bl HOTO BAACTHBOCTEN —
XIMIYHOr0, MiHCPaTOriYHOTO CKAaay, CTPYKTYPH, (OpMM Nop, iX po3Mipis,
copOuifiHMX BracTHROCTEH ToOwO, ane i Bl Toro jge wueil Mmarepian
3HAXOOWTHCA Yy CKNadi OropoukysanbHol koHcrpykuii [13,14]. Tomy B
3AIEIKHOCT] BiJl KOHCTPYKTHBHOTO THITY OTOPOUKYBIBHOI KOHCTPYKLIT B [12]
HasefeHi pi3Hi koedivieHTH MacmTabHOCTI, WO BPaxoBYIOTH BiIMOBIAHICT
ymoB  jafopatophux  BuipoOyBadb  3pa3kis  ymomaM  excnayarauii
Tennoi30NAUiitHMX BHPOBiE.

Taxkum uMHOM, BUMPoOYBaHHA 32 MeTOJIMKOIO [12] A03BONAIOTE OUIHHTH
BAACTHBOCTI TENJIOI30ASIHHOIO Marepialy 3a XapaKTepHCTHKOW HOro
JIOBrOBiYHOCTI.

BucHoeku.

Pozpofnieni METOAWYHI MONOKEHHA HA NICTaBI PO3BUTKY MONOKEHD
knacuuHoi  OyjirenbHol  (i3WKM  CHCTeMHO  BMpIWIYIOTH  npobieMy
nigBumenHs  encproedexruerocti  OyAMHKIE Ta CMOpya. J103BONSIOTDH
3AHCHIOBATH OILIHKY TIOKA3HMKIB NOBI'OBIYHOCTI CYHACHHMX TeNI0I30 18 LIHHNX
pHpo6iB Ta KOHCTPYKTUBHUX UPUHLMIIE HA TX OCHOBIL.
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