OdecbKka HAYIOHATbHA AKAOEMIsi XAPUOBUX MEXHON0IU

IHHOBAILIIVHI PILLIEHHS ITPOBJIEM SHEPTO3ABE3IIEUEHHS

IMockonbKy MpeayoxkeHHast cucreMa Obljla CMOHTHPOBaHA Ha YaCTHOM I0/IBOPhEe B XapbKOBCKOW 00JIacTH Npu
PEKOHCTPYKIMHU KOTTE/DKA U IpOpadoTaja MOJHBIX YETHIPE rojia, TO SKOHOMHUS TOIUIMBA COCTAaBMIIA CTO THICSY I'PHU-
BEH 32 TO/I.

BeiBoapl. Takum 00pa3zoM, MpUMEHEHNE TEIIOIHEPTETHIECKON CHCTEMBI CHA0KEHUS: IIEKTPOIHEPTHEH, TOPSI-
4yel BOJIOH M OTOIUICHHEM, B KOTOPOH COBMECTHO C BETPORIIEKTPOT€HEPATOPOM, 00ECTIEINBAIOIIUM HIICKTPOIHEPTH-
el Bce AmekTpooOopyI0BaHNE, TBYXKOHTYPHON COJTHEYHON YCTaHOBKOMW, 0OeCIIeYMBArOIIeii ropsaee BoIoCHAOKe-
HHE, T€0TEPMAIBHOTO TPYHTOBOTO TEIUIOBOTO HAcOCa, 00ECHEYNBAIOIIETO OTOIUICHUE W KOHIUIHNOHUPOBAHHE, aK-
KyMYJISITOPOB 3JIEKTPOIHEPTUH M TETIOTHI TO3BOJISIET: YMEHBIINTH CE0ECTOMMOCTh TEIUIOBON HEPTHU 3 CUET CHU-
JKSHUSI MAaTEPHAIOEMKOCTH 000pY0BaHHMs, KOTOPOE UCIIOJIB3YETCs; YKOHOMUTh OPraHW4ecKOe TOILIMBO; IIPOU3BO-
JIUTH DJIEKTPOIHEPTUIO U U3JIUILIEK €€ OTJaBaTh B AJIEKTPOAKKYMYJISTOPHI IMOO B rOCYIapCTBEHHYIO AIIEKTPOCETH;
YMEHBIINTh TENJIOBYIO HATPY3Ky U 3arpsi3HEHUE OKPYXKAIOLIEH Cpe/bl.
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Annomayusn. B cmamve paccmampusaiomesi Memoouyeckue npuemvl CUHMe3a IHep20IPPeKmusHvlx cmpou-
MmejlbHblX KOMNO3UYUOHHBIX Mamepuaioe Ha OCHose Memooos meopuu nepKoiayuu u cmpykmypnozi onmumuzayuu.
Ocnosnas I’lpO6JZeMd, BO3HUKAowasl npu npoeKkmupoeaHuu mamepuaia, 3aKiodaemcs 6 obecneuenuu mpe6yeszx
menjlou3oiAYyUOHHbLX ceolicme u NPOYHOCMHBIX XAPAKMEPUCTUK. ﬂﬂ}l €€ peuteHus UCnoavb3yemcs meopust npomexka-
HUA, no3eojidroua onpedeﬂumb 00110 menjiou3oIAYyUOHH020 3anoiHumelis, npu KOI’YZOpOlZ npepuviearomcsi OCHO6Hble
nymu pacnpocmpanenusi menaa, u uoeu CMpyKmypHo OnmumMu3ayul, nNo3601810uell Yeeauiums npouHoCms Mame-
puana 3a cuem 86edeHust CMpPYKmMypooopasylouux MUHEPAIbHbIX U OpeaHuyecKux 000a8ok. Beedenue axmugnvix
0006a80K cnocobcmeyem 4acmuyHOMY PA3PbIXACHUI0 CIMPYKMYPbL U PA3OSUIICKE YaACMUY, YIYYUAIOM YCI08UsL 2U0-
pamayuu esasxrcyueco. Memoouueckue npuemal, pa3pa60maHthe npu peaiusayuu 3mux Hanpaeﬂel—mﬁ, npuUMeHUMbl
0/ Opyaux 3a0ay CmpoumenbH020 MAamepuaio8e0eHus.

Abstract. Methodical foundations related to the design of the energy-efficient building composite materials are
considered. The main problem is to provide a heat-insulating properties and strength characteristics of appropriate
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level required. The solution is based on the percolation theory, allowing to determine the proportion of thermal in-
sulating filler to interrupt most of thermal paths, and ideas of structural optimization, allowing to increase the
strength of the material due to the introduction of structure-forming mineral and organic additives. The features of
the conductive properties of the composite mixture were investigated using an electrothermal analogy, according to
which the thermal conductive properties of the composite mixture obey the same laws as the electrical conductivity.
In the electrical modeling of conductivity in a composite material, the conductive particles of a carbon powder were
the model of heat conducting components, the heat-insulating filler (perlite) was used as a dielectric component.
Physical modeling made it possible to determine the concentration of the filler, at which the electrical resistance of
the model mixture and the thermal resistance of the composite under study increases jumpwise. The ratio of the
components of the composite material was chosen in accordance with the principle of maximizing the amount of
filler and approaching the percolation threshold, while meeting the regulatory requirements for strength. The intro-
duction of active additives promotes the partial loosening of the structure and the separation of the particles, im-
proves the hydration conditions of the binder, and, as a result, increases the strength of the matrix material. This
method allows increasing the amount of heat-insulating filler and minimizing thermal conductivity. The methodo-
logical techniques developed during the study are applicable to other materials and, in particular, to prospective
materials with foamed glass filler. The method of obtaining composite materials with the optimal combination of
strength and heat insulation characteristics is presented in the form of an algorithm, which simplifies its applica-
tion.

KiroueBble ciioBa: 5HeprodpQeKTUBHBIC CTPOUTEIBLHBIC KOMIIO3HTHI, MEPKONALUS, CTPYKTYpHAs ONTHMHU-
3a1u4.

Keywords: energy-efficient building composites, percolation, structural optimization.

Benenune. OHOM N3 OCHOBHBIX 33/1a4 CTPOUTEIHLHOTO MaTEPUAIOBEICHUSI, 0COOCHHO aKTyaJIbHOM Ut YKpau-
HBI, SIBJISICTCSl CO3aHUE MHOTO(QYHKIIMOHAIBHBIX YHEProcOEperaonux MaTepualioB pa3IMYHOTO HA3HAYCHUS U, B
YaCTHOCTH, YTEIUIIOIINX IITYKaTypHbIX COCTaBOB. J[is pa3paOOTKM OCHOBHBIX IPHHIUIIOB TOJIyYEHUS] YIHEProdd-
(DEeKTHBHBIX CTPOUTEIBHBIX KOMIIO3UTOB MPUMEHIIMCh (DHU3nYecKue U MaTeMaTndeckue Mojeiau U aHamoruu. Oc-
HOBHBIM MOJCJIBHBIM MaTC¢pUaJIOM SABJISIICA CTpOHTeHLHLII;‘I THUIIC, IPU 3TOM YYHUTBLIBAJIACh BO3MOXKHOCTH ,I[aHBHefI—
mIero nepexoja K BSLKyIUM C JIYHIITUMUA HPOYHOCTHBIMU XaPAKTCPUCTUKAMU.

XapaKTepHOﬁ 0COOEHHOCTBIO pacCMaTpuBACMbIX MATCPHUAJIOB ABJIAIOTCSA IMTPOTUBOIIOJIOKHO HAIIPABJICHHBIC TPE-
OOBaHUS U OrpaHHUvCHUs 1O CBOMCTBaM: BBICOKAS MNPOYHOCTD, BBICOKAS aAIC3MOHHAA U 3BYKOU3O0JHUPYHOMas CIioCo-
6HOCTB, B COYCTAHUH C HU3KOH INUIOTHOCTBHIO H TCIJIONPOBOAHOCTBIO, HEBBICOKOH CTOMMOCTBIO. HGO6X0,I[I/IMOCTL
yu€Tta aHTAaroHUCTUYCCKUX TpeGOBaHHf/lI K CBOMCTBaM OCJIOKHSIET H0ﬂ60p COCTAaBOB TaKHUX KOMIIO3HMIIMOHHBIX Ma-
TCPUAJIOB. TaK, IL06aBJIeHI/Ie TCIJIOU30JIUPYIOUIETO 3allIOJTHUTEIIA B KOMIIO3UTHYIHO CMECh CHMIKACT IJIOTHOCTH U TCII-
JIOTIPOBOAHOCTDH, HO IPH 3TOM YMEHBUIAOTCA TAKXKEC aAI€3MOHHAA U APYT'U€ BHUbI HpOIIHOCTefI.

Tpebyemble ypOBHU KpUTEPUEB Ka4ecTBa 00ECIIEUNBAIOTCS ONTUMAJIBHBIMU COUYETAaHHSAMU KOMIIOHEHTOB CMECH.
HOI[GOp OTOT0 COYCTAaHUA B CTPOUTCIIbHOM MATECPUATIOBEACHUN YaCTO OCYIICCTBIIACTCA OMIIUPUUCCKU, C IPUMCHE-
HHEM CTAaTHCTHYECKHX METOJIOB M IUIaHMpOBaHMs dKcrepuMenTa [1]. PazpaboTka meronuku BbIOOpa pelienTyphl
9HEprodpPEeKTHUBHBIX MATEPUATIOB, Oa3UPYIOIISHCS HA pe3ylbTaTaX TCOPUU MEePKOIAIHH [2,3] U UAesx CTPYKTyp-
HOM onTuMM3aLuu [4,5], cOCTaBIIsIeT OCHOBHYIO 331a4y UCCIIEI0BaHUSL.

OcHOBHASI 4aCTh. HpI/IHI_[I/IHLI (I)OpMI/IpOBaHI/ISI 1 ONITUMU3ALNU CTPYKTYPBbI TCIJIOU3O0JANUOHHBIX MaTCpruaIoB
pacCMaTpUBAOTCA MPUMCHUTEIIBHO K IITYKATYPHBIM MaTe€puajlaM Ha OCHOBEC THUIICA. B kxadecTBe OCHOBHOI'O TEII-
JIOU30JIMPYIOLICTO 3aIOJIHUTCIIA MPUMCHSJICA HepJ’IHTOBLIfI IMOPOIIOK. B kagecTtBe J:[O6aBOK, MOI[I/I(I)I/I].[I/Ipy}OH.II/IX
CTPYKTYpPY MaTepHualia, pacCMaTPHUBAJINCh MUKPOCPEpHI [6], METaKaOINH, aKPHII-CTHPOIIOBHII JIATEKC.

B MMpEeABAPUTEIbHBIX MOJCIbHBIX OKCIICPUMEHTAX MCIOJIB30BAHO COOTBETCTBUE MEKITY 3H€KTpI/I‘~IeCKOI71 n TCII-
JIOBOW MPOBOJUMOCTHIO. 3a7auell SKCIepUMEeHTa ObUIO YCTAHOBICHHE COOTHOIICHHSI IPOBOASIIEH U U30JIUPYIOIIEH
Cpellbl B OMBITHBIX OOpa3iax, mpu KOTOPOM MaTepHall CKauYKOOOpa3HO M3MEHSIET CBOM JJIEKTPUYECKHE CBONCTBA
(epKOJISIIIMOHHBIN CKAYOK COMPOTUBIEHMs). VICTIONB3ys 37EKTPOTEIIIOBYIO aHAJIOTHIO, MOYKHO MPEITOJI0KHUTh, YTO
MIPY COOTBETCTBYIOIIMX COOTHOIICHUAX KOMIIOHEHTOB MaTepHall U3 TEIUIOIPOBOIHOTO MpeBpamaercs B 3pPeKTHB-
HBII TEIIOU30JIATOP.

B kagectBe H30JIATOpa MPUMCEHAJICA MNEPIUT-IIOPOLIOK, TPOBOAHUKOM CIIY7KHUJI MeJ'IKOI[I/ICHCpCHHﬁ erJ’IBHLIﬁ
IMOPOIIOK, MOJI[eJII/Ip}IIOH.II/Iﬁ CIUIOIIHYIO Cpeay. I/ICCJICI[OBaHI/Ie XapaKkTepa 3aBHUCUMOCTU CONPOTHUBIICHUA OT 00be-
MHOM JA0JM BBOJAUMOI'O H30JIATOpA IMO3BOJHIIO OHNPEACINTb 3HAYCHHE MNEPKOJIALUOHHOIO IIOpOora, KOTOpBIP'I JUIA
paccMarpuBaeMbIX MarepuaioB cocTaBumil 80-85 0OBEMHBIX MPOLEHTOB M30JIMPYIOLIET0 KOMIIOHEHTa (puc.l), uTo
NpUOJIMKEHHO COOTBETCTBYET 3HAYCHUSIM, IpeJCKa3biBaeMbIM Teopueil nepkoisitmu [2]. Teruodusuueckue usme-
PEeHHUA PA3TUYHBIX HOpOIHKOO6pa3HI)IX CMeCGﬁ, COCTOAIUX M3 TCIVIONMPOBOAAIINX W TCINIOM3O0JHPYIOIINUX KOMIIO-
HCHTOB, IOKa3aJiv, 4TO MJIs1 TCIUIONMPOBOAHOCTHU (B OTJIIMYHEC OT 3J'IeKTpOHpOBOI[HOCTI/I) HE XapaKTEpCH l'IOIlO6HI;II71
ckauok. Bmecto Hero HabmomaeTcs TUIaBHBIA MEpPEXo]] B 00JaCTH MEPKOJSAIUHU, YTO OOBACHSAETCS CPaBHUMBIMH
3HA4YCHUAMHU KOS(i)(l)I/IIII/ICHTOB TCIJIONPOBOJAHOCTH pacCMAaTPUBACMbIX KOMIIOHCHTOB [7] Tem He MCHECC, HAJIU4YUC
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TAKOT0 IMEPKOANHUOHHOIO Nnepexona Mmo3BOJCT ONMPEACINTh MAKCUMAJIbHOC KOJIUYECTBO 3allOJTHUTEIIA, IPU KOTO-

poM MaTepuajl CTAHOBUTCS TCIIOU3O0JIATOPOM.
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06bemHan gonA HU30NUPYKOLWEero sanonHUuTena

1-—xonyenmpayus uzonupyrowux yacmuy (C6emiblx) Maud, YCio8us RPOMeEKaHsl BbINOIHAIOMCS (MeMHAs
cpeoa), cmech umeem 8biCOKYI0 dIeKMPONPOBOOHOCHb, 2—cpednsis (~60%) KoHyeHmpayus u30aupyowux yacmuy,
npubnuUdICeHUe K NePKOISYUOHHOMY NOPO2Y, 3— KOHYUESHMPAayusi U30AUPYIOWUX YACIUY 8eUKA, NPOBOsUEe NYymu
npepeamsl, NPOBOOUMOCHIL CMECU MAA.
Puc. 1. llepKoJIsINNOHHBIH CKAYOK MPOBOAUMOCTH B IBYXKOMIIOHEHTHOM CMeCH «IPOBOAAIIAS cpeaa —

H30JIATOPY.

OCHOBHBIE IPUHIUTIBI OPTaHU3AINH CTPYKTYPHI TEIUTOU30IAINOHHOTO MaTepHaja TaKOBHI:

1. Temnou3oaUpyIOUIN 3aMOJHUTENs BBOJUTCS B KOMIIO3UTHYIO CMECh B MaKCHMajlbHO BO3MOXXHOM
KOJINYECTBE, 00ECICUNBAIOIIEM IPU 3TOM HOPMATUBHBINA YPOBEHb MPOYHOCTH.

2. Bgeexmenue cTpykTypooOpasyroiiell 100aBku, B 4acTHOCTH, 5-10% mukpocdep, yaydiiaeT MpOYHOCTHBIC

Rc gom, MMa

MpodHocTe Rc, MMa

Y

OGpeMHOE OTHOIIEHHE 3ATIOHHTEND | BALYIICE

Puc. 2. Cxema noxdopa panuoHaJIbHBIX
COOTHOLIECHMH «TenJIOU30JIUPYIOLIH A
3aMOJIHHUTEJIb - BSLKYIIEe».

XapaKTepUCTUKU MaTepuaina Ha 50-60% u 1mo3BosieT BBOIUTH
B CMEChH JOMOJHUTENIFHOE KOJUYECTBO TEIIOM30IUPYIOIIEro
KOMIIOHEHTa [§].

Jlormka TPOEKTHPOBAHUS TEIDIOM3OIUPYIOIIETO MarepHhaia
CXEMaTHYCCKH WLTIOCTPUPYETCS Ha pHC. 2.

Jlo6aBieHNe TEIIOM30IMPYIOMIETO 3aI0JIHUTEINS, HAPH-
Mep, MEepInTa, B CIydae HU3KOIPOUYHOTO BSDKYILIETO, HAIpH-
Mep, CTPOUTENBHOTO THIICA, B OTCYTCTBHE HOOABKU MPUBOIUT
K OBICTPOMY CHIDKEHMIO IMpOYHOCTH (puc. 3, kpuBas 1) mare-
puajia 10 MUHUMAJIbHO JOIYCTUMOTO YPOBHS Rc J0I11., YeMy
COOTBETCTBYET HEKOTOpOe OTHOIeHHe mnepiut/runc Pi. Ha
9TOM BO3MOXHOCTH YIaydmeHus TCTJIOU30JIUPYIOTIHUX
CBOWCTB MaTepuana | UCTOIAIOTCS.

[Tpn BBeIEHNHM MHHEPAIBHON CTPYKTypHpYIOIIeH 100aB-
KM HaOJIIOAaeTcss IPUPOCT HAYAIBHON NMPOYHOCTH MaTepuana
(xpuBas 2). [lomycTumasi MpOYHOCTH OOECIEUHMBAETCS HPHU
Gousbinieit moste 3amonHuTENs P2, clenoBaTeNnbHO - MEHbIIEH
TEIIONPOBOIHOCTH cocTaBa. Ilepexom K BBICOKONPOYHOMY
BSDKYILIEMY IIO3BOJIET ITOBBICHTh KPUTHYECKYIO KOHIICHTpa-

IIMIO 3aIOTHUTENS 10 3HaueHus P3 (kpuBas 3). MakcUMallbHO BO3MOXKHOE KOJIMYECTBO 3aIlOJHUATENS P4, cooTBEeTCT-
ByIOIllee 3aJaHHOW MPOYHOCTH, MOKHO BBECTH B CMECh NPU HCIIOJNB30BAHHH CTPYKTYpOOOpaszyromel no0aBku

(xpuBas 4).

B kadecTBe 3amosHUTENECH pacCMaTPUBAINCH TPAHYJIBI BCIIEHEHHOTO TTOJIMCTHPOIIA, IeM3a, TOTIMBHBIC ITUTAKH,
BEPMHUKYJIUT U Oojlee MeNKne — TEpJIUT, W3BECTHsIKOBasg Myka, 30i1a TOC [9]. HeoOxommmbIM yciaoBHEM HX
MPUMEHEHUS SBISIOTCS MaJjlas IUIOTHOCTh M TEIUIOTNPOBOJHOCTH, XUMHUYECKAs YCTOHYHMBOCTH M JKOJIOTHYECKas
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Oe3omacHoCcTh. B KauyecTBe BSDKYLIETO MOTYT BBICTYNATh KaK TPaJULIMOHHBIE MaTepualbl — THIIC, LIEMEHT, TaK U
CJIOJKHBIE MX COUETaHHsl, HAIPUMEp BOJIOCTOMKHE TUIICOLIEMEHTHOIYILOIaHOBbIe BsuKyue [10].

OmHMM W3 KOMIIOHEHTOB, IPEIJIOKCHHBIM B Ka4eCTBE 3alOJIHUTENS U IOJMYYeHHS SHeprocOeperaromux
KOMIIO3MLIMHA COTJIACHO TPHBEICHHOI BBHIIIE METOIMKE, SBIACTCS H3MENBYEHHOE MEHOCTEKIO (OTXOMBI
TIPOM3BOJICTBA) — MAaTEPHA HU3KOM IIIOTHOCTH, TIOPBI KOTOPOTO 00pa3yroT 3aMKHYTYIO SUEHCTYIO CTPYKTYpy [10]
(puc.3,a).

CpoiicTBa KOMIIO3WUIIMOHHOTO MaTepuajia, MOoJIydaeMoro Ha ero ocHoBe (puc. 3,0), MoryT OBITh
ONITHMH3UPOBAHBI B COTTIACHH C PACCMOTPEHHBIMH BBIIIE PUHIUIIAMH.

[TpumeHeHne BBICOKOIPOYHOTO THUIICOBOTO BSDKYILETO IO3BOJIIET YBEJIMYMTH OOBEMHOE COJIEpKaHHE YacTHIL
MEHOCTEeKJIAa W MPUONM3UTHCS K IEPKOJIIMOHHOMY IIOpOTY 10 TEIUIONPOBOJHOCTH, COXPAaHss, OJHAKO,
HOPMaTHBHBII YPOBEHb NPOYHOCTH. ITOT 3((EeKT YCHIMBAETCS BBEJACHHEM OPraHWYECKHMX M MHUHEPaJIbHBIX
J00aBOK, BIMSIFOLINX, B YaCTHOCTH, Ha MPOLECChl (HOPMUPOBAHUSI TPAHHMII pas3eia BshKylee-3anoaauTens [12, 13].

a — epanyIuposantoe NeHOCMeKI0; 6 — 2uncosvlli obpasey ¢ 6KIIOUEHUAMU HEHOCMEKA.
Puc. 3. 3¢ dekTUBHBII 3a110THUTE/Ib VI IJHeProcéeperaux MaTepuajIoB.

PaccmoTpeHHass MeTonmmKa SBISCTCS YHHBEPCATbHON I CHHTE3a SHEProd(EeKTHBHBIX CTPOHUTEIBHBIX
KOMITO3UIINI PA3TUIHOTO HA3HAUCHIIS.

BbiBoABI. DKCIIEpUMEHTANBHO BEISBIICHA CYIISCTBEHHAS POJb MEPKOJIHOHHBIX SBICHUA B (OPMHUPOBAHHUH
TEIUTOM30JIAIIMOHHBIX CBOUCTB MAaTEPHUAIOB. BTOPHIM 1O 3HAYUMOCTH SBISiCTCS (DAaKTOp ONTHUMAIBHON CTPYKTYPHI,
YOpaBIATE KOTOPBIM MOJKHO 3@ CYET BBEJCHHS COOTBETCTBYIOIIUX CTPYKTypOOOpasyooumx J00aBOK.
[MTocnenoBaTenbHbI y4eT ¥ ONTUMHU3ALMS 3TUX ABYX (PaKTOPOB SIBJISIOTCS NEPCIEKTUBHBIM IMYTEM JJIs CHHTE3a
CTPOMTENIBHBIX MaTepPHaJOB C YJIYUIICHHBIMU TEIUIO3ALIUTHBIMU CBOIICTBAMHU M, B YaCTHOCTH, KOMIIO3MIIMOHHBIX
MaTepHaJIOB C 3aMlOJHUTENEM B BHJE M3MEIbUEHHBIX OTXOJOB MPOHM3BOJCTBA IMEHOCTEKIA. MeToauKa MOTydeHUs
KOMITO3UI[HOHHBIX MaTepHAJIOB C ONTHMAJIbHBIM COYETAaHUEM MPOYHOCTHBIX U TEIUIOM30JISIIIMOHHBIX XapaKTePUCTUK
npescTaBieHa B (JOpMe alropurMa, 4To YIPOIIAeT ee NPUMEHEHHE.
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Anomayin. O0HuM 3 po3N0BCIOONCEHUX dicepesl Meniosoi enepeii € npupooua menioma pyumy. [Ipeomemom
00CiOJHCEHHs, cmammi € MexXHON02li 6UO0OYBAHHA 20MePMANbHOI HUZbKONOMEHYIUIHOI MenIomu NPunoGepxXHeauUx
wapis 3emni. Pozensinymo mexuonozii 6u0o0ysants meniomu npunosepxHesux wapie 3emui 3a 00nomozoio ceepo-
JIOGUHHUX MENI00OMIHHUKIE | 2e0MepMantbHUX Meniogux Hacocie. IIpononyemocsa GuKopucmogysamu OmpuMany
meniomy 6 MmenioHACOCHUX CUCIEMAaX 0eyeHmpanizoeano2o menjionoCmaianis 06 €Kmie HeeenuKoi 6CMaH061eHol
nomyascHocmi (ghepmu, sHrcumnogi 6yoisni, xkomeooici, ogicu, comeni). Ilepcnekmugnoio mexnon02iero 8U00OY8anHs
HU3bKONOMEHYIUHOT Meniomu nPUno6epXHegUx wapie 3emii € mexHoN02is 3 GUKOPUCIAKHAM 2IUOUHHUX ceomepMa-
JIBHUX 30HOI8 HA OCHOBI MEPMOCUPDOHHUX mennogux mpyo. besnacocnoii memoo sunyuenns HizbKOnomeHyiliHoi me-
NIOMU NPUNOBEPXHEGUX UAPI8 3eMili 3a 00NOMO20I0 2IUOUHHUX MEPMOCUDOHHUX 30HOI8 003605€ ICMOMHO NiO8U-
wumu NOKAsHuK ce3onnoi epexmisnocmi (SPF) eeomepmanvrozo mennogozo nacoca. Ilpu 3acmocysaunni yici mex-
HOJIOZII Hemae nompedu op2anizo8yeamu NPUMYCOBY YUPKYIAYIIO pobOYO20 Mind, MOMY WO NEePeHoc Menjomu io-
0y8aAEMbCA WIIAXOM BURAPOBYBANHS MA KOHOEHCayli poboyoeo mina ¢ mepmMocu@onnit meniosii mpyoi. 3a60aku
YOMY CKOPOYYEMBCA CNONCUBAHMSL eIeKMPUUHOL eHepeli ma NiOBUWYEMbC NOKAZHUK CE30HHOT edhekmurnocmi 2eo-
MepManbHo20 menio6o20 Hacoca. [lokasani nepeazu 2eomepmanbHux c6epON0GUHHUX MENI00OMIHHUKIE HA OCHOBI
MepMOCUPOHHUX MENT0BUX MPYO 8 eKOHOMIYHOMY Ma eKON02iuHOMY achekmax. Pozenanymi mennogisuuni énac-
MUBOCMI eKOA02IYHO Oe3neyHux pobouux mii, Wo GUKOPUCMOBYIOMbCA 8 2e0MEePMANbHUX MepMOCUponax, i Hage-
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