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AHoTauisi. Mema. 310poB's 1 Ipale3aaTHICT JIIOJUHU 3HAYHOIO MIpOI0 BHU3HAYAIOTHCS YMOBAaMH MIKpPOKIIMATY 1 MOBITPSHOTO
CepeIOBHIIA JKUTIOBUX 1 TPOMAICHKHX OyAiBedb. Y Tiri€HIYHHX IIAX Tpeda MparHyTH A0 CTBOPEHHA B JKUTIII ONTUMAJIbHUX
MIKpOKITIMATHYHUX yMOB. Po3poOka cucremu omaneHHs OyIWHKY - II€ TOCHUTHh CKJIQJHE, ajie¢ BiAMOBiJaNbHE 3aBIAaHHSI, Bi SIKOTO
MOBHICTIO 3aliekaTuMe KoM(pOpTHa 1 3aTHIIHA OOCTaHOBKAa Ui JIOAWHH. [IpoOneMoro ChOTONEHHS, € HEYXWIbHHH picT
€HEproCIOXKMBAHHS CHCTEMOIO ONAJEHHS, B 3BI3KY 3 MOJOPOXKAaHHSAM HEIIOHOBIIOBAaHMX JDKEPEN eHeprii i Hamle 3aBJaHHS
3a0e3MeYnTH HOpMaJbHY TeMIIepaTypHy OOCTaHOBKY BCEPEIMHI NPHUMIIEHHs 3 HailOubIo eHeproedekTuBHicTIO. TakuM YHHOM,
MiBUIICHHS KOMGOPTHOCTI B NMPUMILIEHHI 32 PaxyHOK MiATPUMKHM ONTHMAJBHHUX INapaMeTpiB MIKpOKIIMaTy B Oyab-sKid TodIi
MIPUMIIIIEHHS, HAallpaBJeHe Ha IOJIIIIEHHs YMOB XHUTTEAISUILHOCTI JIIOANHY, MiABUIIEHHS IPOAYKTUBHOCTI Npalli, 3HWKSHHS BUTpAT
TEIUIOBOT eHeprii Ha 3a0e3MeyeHHs MapaMeTpiB MIKPOKIIMATy, € aKTyaJbHUM HayKOBO-TIPAKTHYHHM 3aBIAHHSM CHOTOJICHHS.
Memoouxa. AHani3 TEOPETHIHHX N EKCHEPUMEHTATBHUX pPOOIT i3 HAYKOBMM Yy3aradbHEHHSIM; MaTeMaTHYHE MOJICIIOBAHHS;
EKCIIEPHUMEHTANbHI JTOCTI[DKEHHS BIUIMBY IIapaMeTpiB MIKPOKIIMaTy Ha CaMOIIOYYTTS JIIOJWHH; O0OpoOKa pe3ynbTaTiB
EKCTIEPIMEHTAIBHUX JTOCIIKEHb METOIaMH MaTeMaTndHoi ctatucTukd Ha EOM. Pe3ynsmamu. B pe3ynbraTi aHaNi3y TEOPETUIHUX
H eKCIepUMEHTANbHUX JaHHWX i3 HAyKOBHM Yy3arajbHEHHSIM, a TaKOX MaTeMaTHYHOTO MOJIEIIOBAaHHS JIOCHIKEHb MapaMeTpiB
MIKPOKJIIMaTy TUIaHY€ThCS BH3HAUUTH IUIIXU JUI BH3HAUSHHS PEKHMIB POOOTH TiOPHIHOT CHCTEMH ONaleHHs JUlsl 3a0e3MedeHHs
HalOiIpIIol eHeproedeKkTHBHOCTI poOOTH, Oe3 MOripmIeHHS MIKPOKITIMATHYHHX YMOB, HEOOXIIHHMX JJs TepeOyBaHHS JIIOJIHHU.
Ipakmuuna 3nauumicmsp. 3anpOTNOHOBAHA METOJMKA JO3BOJUTH TOOAYMTH 1 OMMIHUTH MOXIHMBI NUIAXH ITiJBUIICHHS
eHeproe(heKTUBHOCTI B TiOPUIHIN CHCTEMI OTIaICHHS.
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Annomayusn. Ilenv. 310poBbe M PabOTOCHOCOOHOCTH UENOBEKa B 3HAYUTEIBHOH CTENEHH ONPENEIIIOTCS YCIOBHSIMHU
MHKPOKJINMAaTa M BO3MYLIHOH CpPebl XHJIBIX M TPAXKIAHCKHUX 37aHHMH. B rurmeHmyeckux memsix Hajgo CTPEMHUTHCS K CO3JaHHIO B
MIOMEIIEHHN ONTHMAaJIbHBIX MUKPOKIMMATHYECKUX ycinoBuil. Pa3paboTka CHCTEMBI OTOIUICHHUS IOMa - 3TO JTOCTATOYHO CIIOKHOE, HO
OTBETCTBEHHOE 3aJaHye, OT KOTOPOTO IOJHOCTHIO OyJeT 3aBHCeTh KOM(pOpPTHAsl M YIOTHast oOCTaHOBKa JuIsl denoBeka. [IpoGiemoit
HBIHEIIHETO BpPEMEHH, €CThb HEYKJIOHHBI pOCT 3SHEPrOmOTPEOICHHS CHCTEMON OTOIUICHHS, B CBSI3H C IOAOPOXKaHHEM
HEBO300HOBIAEMBIX HCTOYHHKOB JHEPTMH W HaIle 3aJaHHe OOECIeudTh HOPMANbHYIO TEMIIEpaTypHYI0 OOCTaHOBKY BHYTPH
MOMeIeHuss ¢ Hanbompiiel 3HeprodpQPekTuBHOCTHI0. TakuM 00pa3oM, MOBBIIIEHHE KOM(OPTHOCTH B MOMEIICHHH 32 CYET
MOIJEPKKH ONTHUMAIBHBIX MApaMeTPOB MHKPOKINMAaTra B JI0OOH TOUKe IOMEINEHHE, HAMpaBICHHOE HA YIydIIEHHE YCIOBHUIM
KHU3HENEATeIFHOCTH YeI0BeKa, IOBBIILECHUS TIPOU3BOANTEIFHOCTH TPY/A, CHIDKEHHUS] PACXO/I0B TEIIOBOH YHEPTHH Ha olOecriedeHue
IapaMeTpoB MUKPOKJIIMMATa, SBISIETCS aKTyalbHBIM HayYHO-NPAaKTHYSCKHM 33/laHMEM HBIHEIIHEero BpeMeHH. Memooduka. AHamu3
TEOPETHYECKUX M DKCHEPHMEHTAJBHBIX paboT ¢ HayYHBIM OOOOIEHHEM; MaTeMaTHYeCKOe MOJCIHUPOBAHUE; SKCIEPHMEHTAIbHBIC
HCCIIEeIOBaHMs BIMSIHUS ITapaMeTPOB MHUKPOKIMMaTa Ha CaMOYyBCTBHE UeNIOBeKa; 00OpaboTka pe3yNbTaTOB 3KCHEPHMEHTAIBHBIX
HCCIIEIOBaHNH METOZaMH MAaTeMaTHYeCKOW CTaTUCTUKH Ha OBM. Pe3ynsmamsi. B pesynprare aHanm3a TEOPETUYECKUX U
9KCIICPHIMEHTAIBHBIX JAHHBIX C HayYHBIM OOOOIIEHHEM, a TaKkKe MaTeMaTHYECKOTO MOJEIMPOBAHHS HCCICIOBAaHUH IMapaMeTpoB
MHKPOKJIUMAaTa IUIAHUPYETCS ONPEAENUTh IMyTH Ul OIpeAeleHHs PEXHMMOB pPaOOThl TMOPHIHONW CHCTEMBI OTOIUICHHS IS
obecrieueHust HanOombIel HePro3hHeKTHBHOCTH padoThl, 0e3 YXYAIIEHUS MUKPOKIMMATUYECKUX YCIOBHHA, HEOOXOMUMBIX IS
npeObIBaHus 4enoBeka. Ilpakmuueckasn 3nauumocms. IIpeyioxkeHHass METOAMKA MO3BOJIMT YBHIETh U OLIEHUTH BO3MOXKHBIC ITyTH
TIOBBIIICHHUS SHEProd(P(HEKTUBHOCTH B THOPUIHOM CHCTEME OTOILICHUS.
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Annotation. Goal. Health and human performance largely determined by the conditions of the microclimate and air environment
of residential and public buildings. In hygienic purposes it is necessary to strive to create the best indoor microclimate conditions.
The development of the heating system at home - it's quite difficult but important task, which will depend entirely comfortable and
cozy environment for the person. The problem of the present time, there is a steady increase in energy heating system, in connection
with rising non-renewable energy sources, and our job is to ensure the normal temperature environment inside the building with the
highest energy efficiency. Thus, improving the comfort in the room through the support of optimal microclimate parameters at any
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point in the room, aimed at improving the conditions of human life, increase productivity, reduce the cost of thermal energy to
provide the parameters of the microclimate, it is an actual scientific and practical tasks of the present time. Methods. Analysis of
theoretical and experimental work with the scientific generalization; math modeling; Experimental study of the effect of
microclimate on the health of the person; processing of the results of experimental studies of methods of mathematical statistics on
the computer. Results. An analysis of the theoretical and experimental data with the scientific generalization, as well as mathematical
modeling studies of microclimate is planned to identify ways to determine the operating conditions of the hybrid heating system to
ensure maximum working efficiency without sacrificing microclimate conditions necessary for human habitation. The practical
significance. The proposed method allows to see and evaluate the possible ways to improve the energy efficiency of the hybrid

heating system.

Keywords: climate; support system; microclimate parameters; man; health

IHocTanoBKka mpo0JjeMu

3M0poB'st 1 Mpane3faTHICTh JIIOJAWHU 3HAYHOIO
MIpOI0 BHM3HAYalOTHCS YMOBaMH MIKpOKJIiMary i
MOBITPSIHOTO CEPEAOBHUINA KHUTIOBUX 1 TPOMAJCHKHUX
OymiBeb.

V ririeHiYHEX OUIX Tpeba MparHyTH IO CTBOPEHHS
B XKHUTJII ONTUMAIIEHUX MIKPOKITIMATHIHUX YMOB.

Po3pobka cuctemu onanieHHs: OYAUHKY - 1€ JOCHUTb
CKJaJHe, aje BIANOBIZaJbHE 3aBIaHHA, BiJ SKOrO
MOBHICTIO  3aJie)kaTuMme KoMmdopTHa 1 3aTuimHA
obcraHoBKa st roauHu. [Ipo0i1eMor0 ChOroeHHS, €
HEYXWJIBHUHA PICT E©HEPrOCIIOKUBAHHSI ~ CHCTEMOIO
OTaJICHHH, B 3B'SI3KY 3 MOAOPOKAHHIM
HEMOHOBIIIOBAaHUX JDKEpeNl eHeprii 1 Harie 3aBaaHHs
crpoOyBaTu 3a0e3NeunTH HOpPMajlbHy TEMIIepaTypHy
00CTaHOBKY BCEPEIUHI MPUMIIICHHSA 3 HaHOUIBIION
€HeproepeKTUBHICTIO.

AHaJii3 0CTaHHIX J0CTaiTKeHb i myOJikauin

BitumsnasanMu i 3apyOixkHUMU TirieHicTamu [1, 2]
BCTaHOBJICHUH 3B'SI30K MK MIKPOKIIMAaTOM B JKHTII i
Ha po0OYOMYy Micli 1 CTaHOM 3I0pOB'S JIOAHWHHU.
@dopmyBaHHS MIKPOKIIMATY MPHUMIMIEHb >XUTIOBUX i
rPOMAJChbKUX OyiBeab BIIOYBAETHCS Iia BIUIMBOM
Benukoi  KinbkocTi  uyuMHHHUKIB  KomdoprHuME
BBOXAIOThCS Taki YMOBH, IIpU SKUX JIIOJMHA,
3HAaXOMSIYUCh B TNPHUMIMIEHHI 1 HE  BiayyBae
nuckoMdopTy (meperpiBaHHs abo MEPEeOXOJIO0KEHHS).
Cran kxoMpopTy - me CyO0'eKTHMBHE NOYYTTS, IO
BUHHMKAE y JIOJNEH MiJ BIUIMBOM KOMIUIEKCHHX [iif
mapaMeTpiB MiKpoKIimMary [2]. 3 TeXHIYHOI TOYKH 30py
BR)XJIMBUMH € TApaMeTPH, SKi MOXIHMBO 3MiHIOBATH
CHUCTEMaMH JKUTTEe3a0e3MeUeHHs HiJTOpidHO. 30Kpema

iHTepeC TMPEICTABIAIOTh YHHHUKH, IOB'sI3aHi 3
TETJIOBI MUY TTSM. CucreMu JKUTTE3a0€3IeUYeHHS
OymiBeNb  JIO3BOJISIOTH  PETYIIOBATH  TEMIIEpaTypy

BHYTpimHBOr0 NOBITPA t,, °C, BiTHOCHY BOJIOTICTB, (s,
% 1 pyXJHBICTB, U, M/C, AN MITPUMKH HapameTpiB
MIKPOKJIIMATy  HEOOXiOHWX IS TPOXKUBAHHA i
BIANOYMHKY JroAWHHU. YacTuHy abo BCi I mapameTpu
MOXe€ MiATPUMYBATH CUCTEMa ONAJICHHS, B 3aJIS)KHOCTI
Bi cHocoOy omaneHHs. AJle [0CTa€ IHTaHHA
3HW)KCHHS. BHMKODHCTaHHS HE IOHOBJIIOBaHMX BHJIB
eHeprii. OCHOBHMM 4YHMHHMKOM, IO BHM3HAYae
€HEeproe()eKTUBHICT CHCTEM OIAJICHHS, SBISEThCA iX
37aTHICTH 3a0€3IIeUnTH MOJaHHsI HeOOXiqHOT KUIBKOCTI
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Temjia B MOTPIOHMH 4ac 1 B MOTpiOHE Miclie 3a1ekHO
BiJl 30BHIIIHIX YMOB i Mo0OaxaHb CriokuBava [3].

Buainenns paniure He BUpilIeHHX 32124

B nmaHiii craTTi cTaBUTHCS 3aa4a HAMITHTH LIISXH
JUIsL BHUpIIICHHS TpOOJeMHM 3 OLIHKK IapamerpiB
MIKpOKIIiMaTy B TIPUMIIIeHH] TIPOTATOM
ONAJIOBAIBLHOIO Mepiofy 3 ypaxyBaHHAM 3MiHH, 5K
30BHIIIHBOTO TaK 1 BHYTPINIHBOTO MiKpPOKIIIMATY.
Buxopucratn Tmpm TpOeKTyBaHHI i JaHHI Ta
3alPOSKTYBaTH TiOPUIHY CHCTEMY ONAJICHHs, 3 METOIO
3MCHIIICHHS BUKOPHCTAHHS HE BiTHOBIIIOBAHHUX JDKEPET
eHeprii.

BusHauut 1 KiIacu(iKyBaTH OCHOBHI DPEXHUMH
poOOTH MaHOI CHCTEMH Ui 3a0C3MEeUCHHS HaWOIBIIOT

EHeproe)eKTUBHOCTI ~ po0OTH, 03  MOTipIICHHS
MIKPOKJIIMaTHUHHX YMOB, HEOoOXiTHUX IS
nepeOyBaHHS JIOAUHU.

Mera

BmHauntn pexumu poOOTH TiOPHIHOI CHCTEMH

OITAJIEHHS TUTS 3a0e3neyeHHs HaWOUIBIIIOT
eHeproeeKTHBHOCTI  poOoTH, 0e3  TMOTipIIeHHS
MIKpPOKIIIMAaTHIHUX YMOB, HEOOXITHUX IS

nepeOyBaHHS JTIOAUH.

BukjiajgeHHs1 0CHOBHOI0 MaTepiany

HuHINHIA PO3BUTOK TEXHOJIOTIH NPUBOAUTH IO
HOJIIIIEHHS] PIBHS KUTTS JIIOJAWHH, HOTO MPUMIIIEHHS
BCE 4YacTillle PO3MIISAAETHCS HE IPOCTO SK MicIe
nepeOyBaHHs, a K MICIe TapHOTO «CaMOIMOYYTTs» 1
KOMQOPTYy 1 e BHMAara€ IMOAANBIIOTO IIOJIIIICHHS

KoM]OpPTHHX rapameTpiB MIKpOKJIIMaTy B
MIPUMILIEHH], IO CHPUYUHSAE 32 CO00I0 301JIbLICHHS
CIIOKMBAaHHS  eHeprii. 3O0UIbIIEHHS  CIOXHMBaHHA
TPaaUIiHHOI HEMOHOBIIOBAHOI EHEpril NpHUBene a0
M0/IaJIbIIIOTO 3a0py/HEHHS HaBKOJIMIIHBOTO
CepenoBHIa.

AHati3 3aranbHOTO CIIOKMBAHHS €HEprii MoKasas,
mo moHan 40% mepBuHHOI eHeprii JOBOIUTHCS Ha
OyxiBii, OCTaHHE Ha TPOMHCIIOBICTH 1 TPAHCIOPT
(muBuCH puc. 1).

SIKIIO pO3MIISTHYTH CHOXHMBAHHS €Heprii B pi3HHX
OyniBiIAX MOXHA I00aYWTH MIO JIEBOBA YacTKa
CIIOKMBAHHS ~ €HEprii JOBOAMTbCS HA  CHUCTEMH
MIKpoKJIiMary (IUBHCH pUC. 2).
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Puc. 1. Cnoocusanns nepsunnoi enepeii / Consumption
of primary energy

2 3 4

Benruisinuyst

OxkHa

CTeHbl

Kpenna u nmos

mOC0On

T'opsiuas Bosia

1 - yacTHBIC JOMA

2 - MHOT'OKBapTHPHBIE JJOMa

3 - opucHBIC U OOILIECTBEHHBIC 31aHUsI
4 - NIPOMBIIIUICHHBIC 3JaHUS

Puc. 2. Posnooin sumpamu enepeii 6 oyoiensx /
Average energy consumption in buildings

Bukopucranus TIOHOBJTIOBAaHUX JoKepel,
3MEHIICHHS 3a0pyJHEHHs JOBKULIL 1 eHeprosarpar,
(opMyBaHHs SIKOCTI BHYTpILIHBOI'O CEpEeNOBHINA B
MPUMIIICHHSIX € OJHUM 3 HANTOJOBHIIINX HAMpPSIMIB
MOJAJIBIIOT0 PO3BUTKY CHCTEM JKHTTE3a0€3MeUeHHS
JIFOICH Yy IPUMIIICHHSX.

[MigTprMKa KOMPOPTHUX MIKPOKITIMATHYHUX YMOB
y MOMEIIKaHHIX OyIUHKIB 0a3yeThcsl Ha 3a0e3IeYeHH]
HOPMATHBHUX 3Ha4YeHb MIKPOKIIMATHYHHUX MapameTpiB
(TemMmepaTypu TOBITps 1,, BIZHOCHOI BOJIOTOCTI @,

PYXJIUBOCTI MOBITPS V) cUCTeMaMu
KUTTE3a0C3MECUCHHS, Bil SKUX 3aJeXaTb yMOBH
MPOKHBAHHSL.

Tapudu poctyTh, eHepro30epexHi TEXHOJOTIT

PO3BUBAIOTHCSI, @ YKPAIHCHKUI CIIOKMBay IPOAOBIKYE
KUTH Ha IIHUPOKY HOTY, 3 OJHOrO0 OOKy MH
MOTaIaEMOCS Ha MApKETHHTOBI racia, siki He 3aBXIu
HECYTh MpaBAMBY iH(POpPMAIilo, 3 1HIIOI - BIaCHUM HE
OaxaHHAM po3i0OpaTHCS 1 TATOIO JI0 CIIPOILEHHS TaM, e
ne He gomyctumo. OmiHKa JOUUTBHOCTI BKIAJCHb B
eHepro30epekeHHsl 3apa3 CTOITh INepeji yciMa HaMu.
CroiTh 3aBIaHHS Ha BXKE HAIBHUX TEXHOJOTIAX
OTpUMaTH KOPEKTHI TEXHIUHI JjaHi, po3poOUTH JIOTIKY
PO3paxyHKy, a MOTIM TIOPIBHATH OTPUMaHi pe3yIbTaTH.

Y mwit crarri Mm cnpoOyeMo MiIHATH TNHTaHHA
migbopy 1  METOOWKH  PO3paxyHKy  TiOpmaHOi
(Ta30€leKTPUIHOI0) CUCTEMH OTIAITFOBAHHSI.

[ligpumierHs eHeproeekTHBHOCTI B TiOpHIAHIN
CHCTEMI OMNAJIOBAHHA, IUIAHYETbCA JOCSATAaTH 3a
PaxyHOK 3HIDKEHHS! BUTPATH €HEpTil HUIIXOM:
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— Iepexoay EJEKTPUYHOI CHCTEMH ONaJIOBaHHS
Ha TIOBEPXHEBO-PO3BMHEHUI HHM3BKOTEMIIEPATYPHUI
00irpis;

— omnrumizamii pobotm cucreMH BoasHOI (3
ra30BHM KOTJIOM) i €JEeKTPUYHOI (3 BUKOPHUCTAHHSIM
nBotapudHOTO ab0  TpUTApH(HOTO  JTIYMIHHUKA)
CHCTEM OIIaJICHHS;

— pO3paxyHOK CHCTEMH ONAaJleHHsS Ha OuIbII
BHCOKI TeMIepaTypd 30BHIIIHBOTO MOBITPS (IpH
MaKCHMaJIbHUX TeMIlepaTrypax 30BHIIIHBOTO MHOBITPS,
TUIAHYETHCS CIUIbHE BUKOPUCTAHHS ABOX CHCTEM).

[poBeneni JOCIT IPKEHHST IIPOMEHHCTO-
KOHBEKTUBHOT'O PEKHMY B TPHUMIIICHHAX B XOJOIHUH
nepioJy pOKy INpH pI3HUX TEXHOJOTIAX O00IrpiBy
MMOKa3alld, M0 HaWOIMBII €PEKTHBHAM € TOBEPXHEBO-
PO3BUHEHHUI HU3BKOTEMIIepaTypHH 00irpie. Tomy B
SKOCTI  ONANIOBANBPHHUX  TNPHIAAIB  IUIAHYETHCS
BUKOPUCTAaHHS HHU3BKOTEMIEPATYPHHX rpirouix
CNIEMEeHTIB, BCTAHOBICHHX B  OTOPOKYBaJbHHX
KOHCTPYKIISIX NPUMIIICHb.

Jlo mepeBar 11i€i TEXHONOrii OMAaJCHHS CJix
BigHectu [4, 5]:
1) nmoenHaHHs — HarpiBaJbHUX  €JIEMEHTIB 3

OyniBebHUMHU KOHCTPYKIISIMU;

2) B3HWKEHHS BHUTpaTH MaTepialy 1 TpyAOBHX
BUTpAT Ha MOHTaX;

3) 3HWKEHHA AacCHUMETPUYHOCTI MHPOMEHEBOTO
TETUIO0OMIiHY JIFOAWHOIO i JOBKUJUIIM IPUMIIICHHS,

4) momninmeHHs iHTep'epy MPUMIIICHHS.

[Ipn mpoMy Temmeparypy BHYTPILIIHBOTO ITOBITPS
MOXHa mNOHu3uTH Ha 1-2 °C, B mnopiBHsHHI 3 i
HOpPMaTHBHMM 3HadeHHsM. Lle nmpuBene 10 3HWKEHHS
TeryIoBTpar Bix 2 10 5%.

3 1.04.2015 poky HaOyBarOTh YUHHOCTI 3MiHH
BiZIHOCHO Tapu(HOro KoedilieHTa Ha eJIEKTPOCHEPTio
s Hacenenust (Puc. 3). YV mepioxg 3 23-00 mo 7-00
(tapud HIT) koedimient 0,5 mo mirodoro Ttapudy.
[HIIMME  croBaMM BapTICTh 32 CIIOXKHTY EJIEKTPO
€HepTiro BHOYI JIIs HaceseHHs ckiane 50%.

Puc. 1. Tapugpu ons 0somapugprux 1iuunoHUKie
enexmpoenepeii: a — "lenv" 3 7-00 0o 23-00
rkoegiyiecum do mapugy 1,0; 6 —"Hiu" 3 23-00 0o 7-00
koeghiyienm 0o mapudhy 0,5 / Tariffs for electricity
meters with two rates: a - "Day" from 7-00 to 23-00 to
the tariff rate of 1.0; b - "Night" from 23-00 to 7-00 to
the tariff rate of 0.5

AG0 BHKOpHUCTaHHA OOJiKy 1O TpHOX 30HAX
(tputapuunit 00;ik emexkTpoeHeprii). OO6mik 1O
TPU30HHMX Tapudax, TudepeHIiHoBaHuX M0 Mepiogax
gacy (Puc. 2).
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Puc. 2. Tapughu ona mpumapugrux nivunbHuxie
enexkmpoenepeii: a — 0,4 mapughy 6 200unu HiuHO2O
MIHIMATLHO20 HABAHMAIICEHHA enepeocucmemu (3 23
00 7 200uHu); 6 — nogHUll mapug 6 Hanienikosull
nepioo (3 7 00 8 eodunu, 3 11 0o 20 200unu, 3 22 0o 23
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