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[IpakTyeckoe  HCMONB30BAHUE  COJHEYHOM  DHEPrHMM  MOJYYWIO  OLIyTHMOE
pacnpocTpaHeHHe BO MHOTHX CTpaHax Ojarojapsi TaKMM €€ TMOJOKUTEIbHBIM KauecTBaM, Kak
BO300HOBJISIEMOCTb, TOYTH IOBCEMECTHAs PaCIPOCTPAHEHHOCTh, TOJHAsA SKOJOTHYECKas
YHUCTOTA.

['010BOM ITOTOK COTHEYHOTO U3IIYYEHHUSI U3MEHSETCS B IIUPOKUX INpenenax. Tak, Ha 1 M2
TOPH30HTAIBHON TOBEpXHOCTH Ha TeppuTopun Cpenneit Aszum 3a rox mocrymaer 1400-1600
kBT.4 u 60nee. ['0/10BO€ YUCIIO COTHEYHOTO CUSHUS PaBHO B Y30ekucrane - 2815-2880 4 [1].

B Cpenneir A3un mpOAOJIKUTENBHOCTh CBETOBOIO JHA B HMIOHE gocturaer 16 4, B
nekabpe 8-10 4. 3aeck B roay 300 COTHEUHBIX THEH, MPOAOIKUTEILHOCTh COJTHEUHOT'O CUSHUS
2500-3100 u B rox, a seroM 320-400 u B Mecsm. DHeprus CoJHIIE MO3BOIMIO OBl periaTh
SHEPTeTHUECKHUE M COLUAIBHO-DKOHOMUYECKHE MPOOJIeMbl TaKUX PETUOHOB W YAAJICHHBIX
MecT. To ecTh Bompoc 00 IKOHOMHUYECKOH BO3MOKHOCTH M A()PEKTUBHOCTH HEOOXOIMMO
peraTrh ¢ y4eTOM COIMaIbHO-DPKOHOMUYECKHX YCIIOBHUM, B TOM uHcCle ACPUIIUTA SHEPTUH,
CTOMMOCTH TOILUIMBA, TeorpapuyecKux U KIMMATHYECKUX ycioBHi. KnuMartuueckue ycioBus
VY306ekncrana, O€3yCIOBHO, SBISIOTCS HawbOojee OJIarOoNpHATHBIMHU IS HCIIOJIb30BAHUS
COJIHEYHOM DHEPTHUH.

B XXI Beke BO MHOTHX CTpaHax HaYMHAET IIMPOKO HUCIOJIb30BATHCS COJIHEUHAS SHEPTHs,
HECMOTpS Ha €€ HU3KYIO IUIOTHOCTh M HEMOCTOSHCTBO [2]. Kak U3BECTHO, COJIHIIE 3a KaXAYI0
MUHYTY Ha OCBEIICHHYIO MOBEPXHOCTh Halllel IJIAHETHI JOCTABJSET TAKOE K€ KOJIUYECTBO
SHEPrUH, KaKoe BbIPa0aThBAIOT BCE DJIEKTPOCTAHIIMHM M TEIJIOLEHTPAIM MHpA 32 OIMH TOJ.
ConHue sBIsETCS HE TOJBKO HEMCUEPHAEMBbIM, HO U CAMBIM "UMCTHIM" UCTOYHUKOM 3HEPIHH,
MOATOMY HCTOJIb30BAaHUE COJHEYHOW DHEPTHUU MJI OTOIUICHHUS MPOU3BOJICTBEHHBIX, JKUJIBIX,
OOIIECTBEHHBIX 3aHUN W COOPYKCHHU SIBISIETCS TEPCIEKTHUBHBIM. bBoyblloe BIMSHUE Ha
3 (PEeKTUBHOCTH  HUCMOJB30BaHMSI COJIHEUHOW OSHEPrHMH  OKa3bIBAIOT Treorpaguyeckoe
MECTOIOJIOKEHUE U KIIMMAaTHYECKUE OCOOCHHOCTH MECTHOCTH.

CymiecTByeT JBa THIA CHUCTEM MCIOJIb30BAHUS COJIHEYHOM OJHEpru s Ieneit
OTOIJICHHUS: aKTUBHBIE M TaccuBHBIC. [laccuBHBIE cUCcTeMBbl HE TPEOYIOT 3aTpaThl YHEPTUH IS
MpUBEACHUSI WX B JCHCTBUE, a MPU MCHOIB30BAHUM AKTHBHBIX CHCTEM HEO0OXoauma
JOTIOJTHUTEIIbHAS SHEPT UL

[Ipenmy11ecTBO CUCTEMBI C TEIIOAKKYMYJIHPYIOUIEH CTEHKOM 10 CPAaBHEHHUIO C CUCTEMOM
npsMoro  o0orpeBa uepe3 OCTEKJICHHBIE TMPOEMBbI - 3TO Haumboliee PaIMOHAIBLHO
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OpraHM30BaHHOE TMOCTYIUICHHE TeIula B 00OrpeBaeMoe IOMENIeHHe, KOTOpPOE IMO3BOJISIET
YMEHBIIUTH MOTEPU TEIUIA 32 CYET YMEHBIIEHUs COPOCOBOIO TEIIa HM3-3a MeperpeBa BHYTPHU
MOMEILEHNS U MaKCUMAaJIbHOI'O MOCTYIUIEHUSI €r0 B TIOMEIEHUE B HaHOOJIEEe XOJIO0IHOE BpEeMs
CYTOK.

[IpakTuyecku CHUCTEM IMACCHBHOTO COJIHEYHOTO OTOIUICHHUS CTaHET peHTa0enbHOM mpu
ymcie sicHbIXx AHei He menee 60...70 % oOiero konu4ecTBa JHEH OTONMUTENBLHOrO nepuoja. B
nacMypHbie JHH 3((HEKTUBHOCTh CUCTEMbI ITACCUBHOTO COJHEYHOI'O0 OTOIUICHUS YMEHbIIIAeTCs
Ha 50...60 % OTHOCHUTEILHO HOMHHAJIBHOM, 110 CPAaBHEHUIO C SICHBIMU JIHAMH, U B PE3yJIbTaTE
3TOTO JIOJIsl CUCTEMBI B O0IIeM OallaHce IHEProcOEpekeHusl He3HAuuTeabHa. B 3TOM cityuae
HEOOXOUMBIM MUKPOKJIMMAT MOJACPKUBAIOT MM C IMOMOIIBIO TPAJAULIMOHHOTO MCTOYHUKA
OTOIUICHHMSI (HAIpUMeEp, JIEKTPUUECKUE TPUOOPHI) WIH aKKyMyJiATopa TermiaoThl. 1lo obmemy
OTIPEJICNICHNI0 CUCTEMBbI IMAaCCUBHOTO COJHEYHOTO OTOIUICHHS BBITIONHSAIOT Kak (yHK LUU
OCHOBHOTO KOHCTPYKTHBHOTO Ha3HayeHUs (3JIEMEHTHI 371aHUs), TaK U (PYHKIIMH BOCTIPUSATHUSA,
aKKyMyJIMpPOBaHUS M TPaHCHOPTUPOBaHUA Teruia. D(OPEKTUBHOCTh CHUCTEMBI JOCTATOYHO
BBICOKa U obecmieunBaeT 10 60 % oronuTeabHON Harpy3ku [3-6].

Coznanue 3HeprodpPeKTUBHON CUCTEMBI OTOIJICHUS 3/1aHUN U COOPYKEHUN MTPOBOIUTCS
C YYETOM TEHJEHLUUU pa3BUTHUS TOIUIMBHO-3HEPI€TUYECKOIO KOMIUIEKCAa CTpaHbl, YCIOBUU
CoJlep’Ka—HHUSl KUBOTHBIX W BO3MOXXHOCTH JKOHOMHUHU TOIUTMBHBIX pecypcoB. [lockombky
KUBOTHOBOJAYECKHE MPEANPUATHUS SBISIOTCS KPYIHBIMH MOTPEOUTENSIMU TEIJIOBOW 3HEPIHH,
WCIOJIb30BAHME KOTOPOM 3HAYUTENILHO BIMAET Ha ce0eCTOMMOCTh MPOAYKIHH. BaxHbIM
SBIsieTcss 00OCHOBaHHME BBIOOpa Hambojee 3(P(HEKTUBHOW CHCTEMBI TEIJIOCHAOXKEHHS TIO
TEXHUKO-3KOHOMHYECKUM IOKa3aTessiM, BIUAOIEH Ha 3(PPEeKTUBHOCTh KUBOTHOBOAUYECKOTO
MPEANPUSTUS B TIEIOM.

Cenbckoe XO3MHCTBO CErOJHSA BBICTYNAET Kak MOIIHBIM  SHEPronoTpeOUTeb.
CymiecTBeHHas 10JI1 SHEPro3arpar NPUXOIUTCS Ha MOAJAEpKaHHE ONTHUMAJIbHBIX MMapaMeTpoB
MHUKpOKJIMMaTa Ha (hepMax, 4TO CIIOCOOCTBYET MOBBIIICHUIO MTPOAYKTUBHOCTH. TemmepaTypa u
BJIQ)XKHOCTh BO3/yXa IOMEIIEHHUE SBJIIETCA OCHOBHBIM (DaKTOPOM B Ipoliecce OOecreueHus
HOPMAJIBHOTO (PU3UOJIOTHYECKOTO COCTOSHUS KUBOTHBIX. ONTUMANIbHBIE MTapaMeTphl BO3/ayXa
B OKMBOTHOBOJYECKMX M MTHUIEBOJYECKUX TOMEIICHHUsX, Temmeparypa +12...160C,
oTHOocuTenbHas BiIaxHOCTh 60...70% [7]. OT cTaOUABbHOCTH TeMIlepaTyphbl Cpeabl 3aBHCHUT
CTaOMJIBHOCTH TEIJIOBOI'O PaBHOBECHsI OpraHn3Ma >kuBoTHoro. [Ipu noxnepxanun tpedyemoit
TEMIIEpaTyphl B COUYETAHWUU C JPYTUMHU HEOOXOIMMBIMHU TMapamMeTpaMu MOMEIIEHUN BBIXO]]
MPOAYKIMHU MOKET OBbICUTHCSA HA 30% [7]. [loaTOMy KHUBOTHOBOAYECKUE U NTULIEBOAYECKUE
MOMEIICHHS JJOJHKHBI 000pyA0BaThCS dPPEKTUBHONW CUCTEMOI BEHTUIISIIIMMA U OTOTICHHSL.

Hcnonb3oBaHue COTHEYHOM SHEPTrUU B (OpME HU3KOTEMIIEPATYypHOTO TEIUIA MO3BOJISET
MOBBICUTH 3()(PEKTUBHOCTh COTHEYHBIX YCTAHOBOK M3-3a YMEHBUICHUS TEIUIOBBIX MOTEPh MPHU
HU3KUX TeMmrieparypax. CylIecTBYeT [Ba THUIIA CUCTEM MCIOJIb30BAHUS COJHEYHOM 3HEPIUH
JUIS LeJIe OTOIUICHMSI: aKTHBHBbIE M MaccuBHbIE. [laccuBHBIE cucTeMbl HE TPeOYIOT 3aTpaThl
SHEPTruu JUIsi TPUBEJCHHUS HMX B JCHCTBHME, a MPHU HUCIOJB30BAHUHM AaKTUBHBIX CHCTEM
HeoOXoaMMa  JOMONHUTeNnbHas  SHeprus.  ONBIT  MOKa3bIBaeT, YTO  COJHEYHBIC
BOJIOHArpeBaTesu, UCIOJb3yEeMbIe I TOPSiuero BoIOCHA0KEHHUs, MOTYT OKYIaThCsl B CPOK OT
3 no 8 mer. CucrteMmbl Tropsyero BOJOCHAOKEHHUs MOJIY4YaloT I[IHPOKOE IPAKTHYECKOE
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npuMmeHenne. OJIHAKO CHCTEMbI TOPSYEero BOJAOCHA0KEHHs C OTOIJICHUEM 33 KOPOTKUU CPOK
elle He OKymnaroTcsa. Takue CUCTeMBI SIBISIFOTCS 00Jiee CIOXKHBIMH, U C SKOHOMHYECKON TOUYKHU
3peHusi OHU IOKa He 3(P(HEKTUBHBI.

BHenpeHnne B mpakTUKy MNAaCCUBHBIX CUCTEM COJHEYHOW SHEPrHUU JACT BO3MOKHOCTH I10
CYIIECTBEHHOMY COKpAlI€HUIO pacxoda TEIJIOBOM HHEPIHMM HA OTOIUICHHE IKUIIBIX,
OOIIIECTBEHHBIX 3JIaHUM M CEINbCKOXO3SIMICTBEHBIX COOPYXKEHHUM Ha OCHOBE IIMPOKOTO
npuMeHeHns. CenbCKOX03MCTBEHHOE COOPYIKEHHE C HMCIOJIb30BAaHUEM IMaCCHUBHON CUCTEMBI
COJIHEYHOT'O OTOTUICHHSI M BEHTWJISLIUY 1T03BoJIsieT [7-8]:

- YMEHBUIUTH TEIUIOBBIE IMOTEPU YEPE3 MPO3pPAaYHOE IOKPHITUE 32 CUYET YMEHBIICHMS
TEMIIEpaTypbl 3aUYEPHEHHON IMOBEPXHOCTH IPU YBEJIWYEHHUU TPAHCIIOPTUPOBKH TEIUIa YEpe3
KOJUIEKTOPHO-aKKyMYJIMPYIOIIEH CTEHKU;

- MMEETCS BO3MOXKHOCTh IOJA4YM B IMOMEIIEHHE IOJOTPETOr0 CBEKET0 MPUTOYHOTO
BO3/lyXa B XOJOJHBIN MIEpUOJ roAa;

- YIYYIIUTh BEHTUJISLMIO IOMEIICHHS €CTECTBEHHBIM WM MPUHYIUTEIBHBIM CITIOCOOOM.

B paborte [9] aBTOpaMu Oblia ycTaHOBJIEHA JUHEIHAS 3aBUCUMOCTh CPEHEr0 3HAYCHUS
Ko3(p(dULIMEeHTa 3aMElIeHHUs] OTOMMUTENIbHOM Harpy3Kd 3a BEChb OTONUTENIBHOM MEpPHOJ OT
ITPOU3BEICHMS COCTOSILETO H3:

a) KOMIUIEKCA OTHOCHUTEIIbHOW CpEIHEMECAYHON OCPEIHEHHOW 3a 3TOT Mepuoj
TEMIEPATYPbl OKPYKAIOLIEH Cpebl U TEMIIEPATYPbl BHYTPU OOBEKTa U

0) cpeaHEeMecSYHOM CpeaHedl 3a OTOMMUTENBbHBIM TMEepPHOJ, CYMMApHOH COJIHEUHOM
paarany Ha TOPU30HTAIBHYIO TOBEPXHOCTh  (JaHHBIE MHOTOJICTHBIX HAOIIOACHHUIA).

1)
)

I7ie - TEMIIEpaTypa OKPYXKarOILIEH Cpelipl; - TEMIIEpAaTypa B IOMELICHUE;

a,b,T - MOCTOSIHHBIE JIs1 JAHHOTO COOPY>KEHUS KO3(PPUIIUEHTHI.

OO0paboTka pe3ynbTaTOB PACUYETOB BBIMOJHEHHBIX JJISI Pa3jIMYHBIX ITyHKTOB IS
pPa3IMYHBIX  TOJIIMHBI  TEIUIOAKKYMYJHPYIOIIEH  CTEHKH  MO3BOJWIA  yCTaHOBUTH
SMIIMPUYECKYIO 3aBHCHUMOCTb YBEJIWYCHHS KOd((UIMEHTa 3aMElIeHHs C YBEJIWYEHHEM
TOJILUHBI CTEHKH:

©)

Ha pucynke 1 mpexacraBieHo yBenuueHHe KOX(QQPHUIMEHTA 3aMELIEHHs] OTONUTEIbHOU
Harpy3kH B 3aBUCUMOCTH OT OTHOCUTEIBHOTO YBEJIMYEHHS TOJIIMHBI TEIJI0AKKYMYJIUPYIOIIEH
cTeHKM. TOUKM COOTBETCTBYIOT pacuery mno wmeroauke [9-10], kpuBas mnpoBeneHa B
COOTBETCTBHUE C PACUETOM IO 3aBUCHUMOCTH (3).
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Puc. 1. YBeanuenue kod(ppuuuenra 3amMeieHHs OTONNUTEIbHON HATPY3KH €
U3MEHEHHEeM TOJIIUHBI TEIJIOAKKYMYJIUPYIOLIEH CTeHKH.

Ha ocHOBaHMM 3TUX pacyeToB TOJIMHA CTEHKU U3 CJIOKHOTO OJHOPOAHOrO OETOHa
Obla ipuHsATa paBHoi 0,30 meTpa.
Takum oOpazoM eciau OO0O3HAYUTH O, TaKyl TOJIIUHY CTEHKH TMPHU KOTOPOM

MOCTOSIHHAS @ MOKET ObITh MPUHATA PAaBHOM HYIIO TO BbIpaxkeHue (1) OyaeT uMeTh BUJ:

0,5
5-5,

F=K —b-6-H (4)
0

Takue npuOIMKEHHbIE 3aBHCHUMOCTH MOTYT OBITh IOJYyYEHBl B CIIy4ae OIpeIeTICHUS
3p(GEKTUBHOCTH TNPUMEHEHHUs I1aCCUBHOTO  COJHEYHOrO0 OTOIUIEHHS B  Pa3IUYHBIX
KINMAaTH4eCKuX yciaoBusaX [l0] W  OTHOCHTENBHOM OIICHKE BIMSHUS aApPXUTEKTYPHO-
CTPOUTEIIbHBIX U3MEHEHUH B CUCTEME.

Crenyer Takke OTMETHUTb, YTO UCIIOJIb30BaHUE COTHEUHON YHEPTUU /IS TEIUIOCHAOKEeHUs
uMeeT OOJIbIINEe MEePCHEKTUBBI U JUIsl MIMPOKOTO MPUMEHEHUS! B MHIMBUIYaIbHOM XO3SHCTBE,
rj€e TNpUMEHEHUE COJIHEUHOM »JHeprum IienecoodpasHo yxke ceiuae. Illupokoe wu
LIEJICHATIPABICHHOE TPOBEJIEHHE HHEProcOEpeKeHUs TO3BOJIUT OSKOHOMUTH  TOILJIMBHO-
SHEPTrEeTUYECKHUE PECYPCHI.

B cenbckoM XO3SIICTBE FOKHBIX PAOHOB PECIYOJIMKH €CTh BO3MOXKHOCTH BHEIPEHUS
TeJINOTEXHUKHU (MCIIOJIb30BAHUE COJTHEYHON SHEPruM), MOKHO pa3BUBATh U COBEPILIEHCTBOBATh
CTPOUTEIBCTBO B CEIbCKOXO3SAMCTBEHHBIX IIOCTPOEK -3TO JAACT, BO-NIEPBBIX, -PKOHOMHIO
TOIUIMBA Ha 00OrpeB MOMELIEHHI, BO-BTOPBIX -CEO0ECTOMMOCThL BbIpaOaThIBAEMOW MPOAYKLINN
OyJeT HU3KUM, YEM €CTECTBEHHBIM OTOIJICHHMEM, B-TPEThUX CTPOUTENHCTBO TAKMX CHUCTEM HE
JOPOKE U MPOCT YEM C OTONUTEIbHBIMU CUCTEMAMH U T.J.

Ha Oyaymee mnpexycmarpuBaeTcs B IIMPOKOM JMana3oHe IpHMEHEHHE Oojee
COBEpUICHHBIX THUIOB COJHEYHBIX YCTAaHOBOK B O00JAaCTH TEIMJIOCHA0KEHUS B CEIHCKOM
XO3SIICTBE B I0OKHHMX paiioHaxX pecnyOJMKH C aKTUBHBIMM U IIaCCHBHBIMH CHCTEMaMU
OTOILJICHUS.

CoBpeMEHHBI YPOBEHb Pa3BUTHS CEIbCKOXO3AMCTBEHHOM OTpAcid U COCTOSIHUE €€
CHIphEBOM 0a3pl TPeOYIOT MPUHLUMIHAIBHO HOBOTO MOAXOAAa K PEIICHHIO NpoOJIeMbl ee
HHEProoOEeCHeueH s, B TOM YUCIIE 3a CUET UCIOIb30BAHUS TPAJIULIUOHHBIX U BO30OHOBIIIEMbBIX
MCTOYHUKOB SHepruu. lcronp3oBaHHE 3HEPruM BO30OHOBISEMBIX HCTOYHHUKOB ITO3BOJIUT
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OKOHOMUTDb TpPAJUIMOHHBIC I[e(i)I/ILII/ITHBIe OHCPropeCypCol MU  YyJIYUYLIUTb  3KOJIOTHUIO
IIpOU3BOJACTBA.
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