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BBeaenue

OHeprocOepekeHNe SBISCTCS OTHOH M3 CaMBIX
cepbe3HbIX 3amad XXI Beka. OT pe3ynbpTaToB perie-
HUS 3TOW MpOOJIeMBl 3aBUCHT MECTO Hamero oore-
CTBa B PSIIy Pa3BUTHIX B 9KOHOMHYECKOM OTHOLICHUH
CTpaH M YPOBEHb XHM3HHU rpaxiaH. Ceifuac npobiema
9HEProcOepeeHusl CTAHOBUTCSI aKTyalIbHOM Kak HU-
korna. M pabora Hax ee pelieHHeM BeleTcs BO BCeX
cdepax apestenpHOocTH. B Poccum perynupoBaHue B
cepe NOBBIIIEHHS YHEProdPPEKTUBHOCTH U SHEPTO-
cOepexeHHs MTPOBOTUTCS B COOTBETCTBUH ¢ 3aKOHOM
N 261-®3 ot 23 Hosi6ps 2009 roxa. [1]

OnHUM U3 BapHaHTOB SHEPTOCOEPEKECHUS SBIACT-
Csl aKTHUBHOE HCIIOJIb30BAaHHE BHEProcOeperarmumx
namn. Te CBETWIBHHMKH, TAE HCIOIB3YIOTCS TAaKOTO
pOZa JIaMIIbl, TAF0T XOPOIINE MOKa3aTeIn Heprocoe-
PEKEHUS] U BBICOKHE MapaMeTphl [[BETONEpEaadr A
LIEHTPAJBHOTO OCBelleHus. lcronp3oBaHue H3BECT-
HBIX BCEM KOMIIAKTHBIX JIFOMUHECHECHTHBIX JIAMII
(KJIJI) ¥ CBETOMMOMHBIX JIaMIl 3KOHOMHT TMOpPsIKa
75...80 %. Ocelenue sBisieTcst HauOoee MPOCTHIM
CrocoOOM COKpaTUTh dHepronoTpedienue. [lo cratu-
cTuke, 10 75 % 3ameiicTBOBaHHBIX B PoccHu cucteM
OCBEIEHHUS SBILIIOTCS Manod(EKTUBHBIMHU, TaK Kak
CO3JJaHBl Ha OCHOBE CTAPBIX TEXHOJIOTHH CEeMHUECS-
TBIX TOJIOB MPOIILIOTO Beka. [2]

Kaxnerii rox B Poccun 3amensror Beero b 3 %
ropojackoro U 7 % O(HCHOrO OCBEIICHUS. A yXKe
MOJICUNTAHO, YTO TIOJIHAS 3aMEHa CTaphlX U Mayodd-
(heKTUBHBIX OCBETHUTENBHBIX TPHOOPOB B oducax,
KUJIBIX ZIOMax, oducax, Ha yJauLnax JacT pe3yJbTaT
npuMepHO B 80 % 3KOHOMHUH 3JIEKTPOIHEPTUHU U OKY-
MUTCS, MO pacyeTram, B IMEPHOJ OT JBYX JO ISTH
ner. [1]

CoryacHO pa3pabOTaHHOMY TOCYIAapCTBEHHOMY
IUIaHy TIOBBIMICHHE 3HEProd3((EeKTUBHOCTH B Hamlen
crpane k 2020 roxy Oyzner cocraBnsats 40 %. Hosblit
3akoH 00 »HeprodddekTuBHOCTH U IHEProcOepexe-
HHUH CTUMYJIHPYET TIOBCEMECTHBII Nepexo Ha coBpe-
MEHHbIE 3HeprocOeperaromue TEXHOJIOTHH, KaK B
YaCTHOM, TaK U FOCYIaPCTBEHHOM CeKTopax. [2]

CoBpeMeHHass CBETOTEXHHKa ITO3BOJISIET 3HAYM-
TEJIBHO CHU3UTH M3JEPKKH B BONPOCE MOTPEOICHUS
NIEKTpPOd3Hepruu. ['paMoTHOE NpPHUMEHEHHE COBpe-
MEHHBIX JHEProcOeperaromux JamIl, CUCTEM aBTOMa-
THUYECKOTO BKJIIOUCHMS/BBIKIIIOUCHNSI OCBETUTEIBHBIX
npuOOpOB JaeT NMpeKpacHble pe3ynbraTel. OcBeleHne
OOIIECTBEHHBIX MECT, KOPHIOPOB M JIECTHUYHBIX
MPOJIETOB, TaK)XXe HYX/IAETCS B MOJEPHU3AINH, TaK
KaKk MMEHHO B TaKHX MECTaX JJIEKTPOIHEPTHUS MOXKET
pacxonoBatscs 6e3 nena. Mcmonb3oBaHme aBTOMAaTH-
YECKUX YCTPOMCTB MAJsl  BKJIIOYCHUS/BBIKIIOYCHHS
OCBEIICHHS MOXXET ITIOMOYb COKPATHUTh PacXo]] JJIeK-
TPOIHEPTUH OOJIbIIE YEM Ha MOJOBUHY. [J]

DHeprocbeperkeHne B Poccum akTHBHO pa3BHBa-
€TCsl, MOSIBISIFOTCSL HOBBIE TEXHOJIOTHH 3HeprocOepe-
JKeHUs, pa3paboTaHbl U  BBISBICHBI  OCHOBHBIC
HAIMpPAaBJICHUs] HYHEProcOCPEKEHUs, BEIETCS BHEpe-
HUE W YCTaHOBKAa HOBOTO 3Heprocoeperaromiero 00o-
PYIOBaHUs, MOSBHJINCH TAKAE PHIHOYHBIC cephl Kak
«@HeprocOepekeHne OU3HEC» U «IHEProcOEpeKeHUE
KOMIaHHW». Bce 3TO — HOBOEe B 3HEProcOEpeKeHUH
Poccun, moaToMy HeoOXOAMMO MOCTOSIHHOE MOEP-
JKAaHHE U CTUMYJIHPOBAHHE DHEProcOCPEKeHHUs] TOCy-
JapcTBOM. [ 2]

CTpyKTypHas cxema

Breimenmnm  QyHKIIMOHANMBHBIE OJOKH, KOTOpPBIC
MPUCYTCTBYIOT B YCTPOMCTBAX aBTOMATHYECKOTO
BKITIOYEHHUS OcBemeHus. OOs3aTeIbHBIM OJIOKOM B
TaKUX YCTPOWCTBaX SIBISIETCS NATYMK, 32 CUET KOTO-
pOro OCYIIECTBISIETCS KOHTPOJb MOMENIeHus. Tun
JlaTYUKa OMPENENsieT CTPYKTYPY YCTPOHCTBA, TOTOMY
YTO U3 BBIIIE PACCMOTPEHHBIX YCTPOHUCTB BHIHO, YTO
MPUHIUI PaOOThl Pa3IMYHBIX JATYNKOB OTIHUYACTCS.
BaxxHpiM OJIOKOM SIBIISIETCSl YCWIIMTEIbh CUTHANA, BbI-
pabaTeIBaeMOTO NAaTYUKOM. Bce BHABI HaTYMKOB BBHI-
pabaTHIBAIOT JOCTATOYHO CNAOBIA M HE SPKO BEIpa-
JKeHHBIH curHai. [losToMy Xopomo oThuiIbTpoBaH-
HBIi W YCWJICHHBIM CHTHall, OOecreYuBacT Halexk-
HOCTH paboOTHI cXeMBl. Ha ycmimTens MOXET MOCTY-
MUTh U TIOMEXa, IPUHSITAs TaTYUKOM, KOTOPast MOXKET
MIPUBECTH K HE KOPPEKTHOU paboTe CXeMBI, CIeloBa-
TEJIHHO, B CXeME JIOJDKEH MPUCYTCTBOBATh OJIOK CpaB-
HeHus. 3ajada JaHHOTO OJIOKa HE MPOIYCTHUTh MOMe-
XY, TO €CTh JIOJDKHO TPOUCXOJNTH CPAaBHEHHUE C OTIOP-
HBIM CHTHAJIOM, M [PHU NPEBBIIICHUNA BEIUYHHBI
OTIOPHOTO YPOBHS, CHUTHAN OyJeT MPOXOJUTh JANbIIIE.
W3 »TOTO ClemyeT, 4TO UYyBCTBHTEIHHOCTH CXEMBI
MOJKHO PETYJIHPOBATh BEIMYNHONW OIIOPHOTO CUTHAJIA
W YeM MeHbIe OyIeT 3Ta BEIHYNHA, TEM BBIIIE OyAeT
YyBCTBUTEIBHOCTh ycTpoiicTBa. UTOOB 00ecmeunTh
3alIMTy OT BKIIOYCHHUS YCTPOWCTBA TPH OOIBIION
OCBEIICHHOCTH MOMEIIEHUS, B CXeMY HYXHO YCTaHO-
BUTH JIATYUK OCBEIICHHOCTH.

JlaT4MK OCBEIIEHHOCTH JIOJDKEH KOHTPOJIUPOBATH
YPOBEHb OCBEIICHHOCTH B MOMEIIEHUHU U TaKXKe KaK U
B 0JIOKe CpaBHEHHMS, JOHKEH OBITh MOPOTOBBIA ypO-
BEHb OCBEIICHHOCTH, IPH MPEBBILIEHUH KOTOPOTO,
cxeMa OJIOKHPYETCs M He pearupyer Ha CUTHAN C JIaT-
YhKa JBIDKCHHS, a IPH MEHbBIICH OCBEMICHHOCTU
YCTPOUCTBO JOJDKHO COXPaHATh paboTOCIOCOOHOCTH
W pearupoBaTh Ha H3MCHEHHUE CHTHAlla C JaTYUKa
IBIOKeHUs. Takke B cXeMe JOJDKHO MPHCYTCTBOBATh
YCTPOUCTBO (OPMHUPOBAHUS 3aACPKKU. 3aJepiKKa
TpeOyeTCst ISk TOTO, YTOOBI TOCTOSTHHOE BO3/ICHCTBYE
Ha JaTYUK OBLIO HE 00SM3aTENbHBIM, TO €CTh NPH OJI-
HOKPAaTHOM TOCTYIUICHUH CHUTHAJIA C JaTYMKa, CXeMa
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JIOJDKHA CcpabaThiBaTh M MPOJOIDKATH paboTaTh erie
3alaHHBI TPOMEXYTOK BPEMEHH. JTO MOXKET OBITH
HOJIC3HBIM B TOM Ciydae, €CId YCTPOWCTBO OymeT
YCTaHOBJICHO B KOPHIOPE WJIM MOACOOHOM MOMelle-
HHH, TJIe MOXKET MOHAI00UTHCS, YTOOBI CBET B MIOMe-
IIEHUH ropen emE HEKOTOpoe BpeMs Iocie cpabarhl-
BaHMs yCTPOWCTBA. B TeueHne 3TOro BpeMEHH MOXKHO
CIIOKOWHO TOKHHYTh IOMELICHHE WM BBIIOJIHUTD
HY)KHBIE JICHCTBUSI, IIOCJIE Yero CBET moracHer. Bax-
HBIM OJIOKOM CXEMBl SBIIETCS HCIIOJHUTENBHOE
YCTPOHCTBO. DTOT OJOK MOIDKEH HPOU3BOIHUTH KOM-
MYyTallHI0 HAarpy3KH C CETEBBIM HAaIpsDKCHHEM. JTO
CHJIOBOM DJIEMEHT CXEMBI, TaK KaK OH yCTaHABJIHBacT-
Csl B IIeNb IIEPEMEHHOT0 TOKA M HaIPSAMYIO COSIMHS-
eTCsl C CeTeBBIM HalpsDKeHHeM. B pesynbrate, cur-
HaJl, IOJyYeHHBIH C ycTpoiicTBa (hOpMHpOBaHUS 3a-
JIEP>)KKU JIOJDKEH TIPUBOJIUTH B JICUCTBHE HCIIOJIHU-
TeNIbHOE YCTpOiicTBO. B cxeme nomkeH ObITh BCIIOMO-
raTejibHbIi HMCTOYHMUK ITMTAHUS. O‘-ICBI/II[HO, 4yTO B
cxeme OyayT DJIeMEHTHI, KOTOPBIE UMEIOT MaJICHbKOE
SHEpronoTpediIeHre U He CMOryT paboTaTh OT ceTe-
BOTO HANIPSDKECHHUS, CIICI0BATEIbHO, 3a1a4a BCIIOMOTr'a-
TENBHOTO MCTOYHUKA MHUTAHUs, 00eCIeynBaTh TpeOy-
eMoe HalpsDKCHUE IS MUTAHUS BCeX (YHKLIHOHAIb-
HBIX GJIOKOB CXEMBI.

B G cxens
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Puc. 1. CtpykTypHas cxema
BUN — BCMOMOTATE/IbHbIA UCTOYHUK NUTA-
HUA

A1 — Jdatuuk nBu>xeHUst

J1O — JIaTunK OCBEIIEHHOCTH

YC — Ycunurens cursana

CC — Cxema cpaBHEHUS

Y3 — YeTpoiicTBO (OpMHUPOBAHUS 3aIEPIKKH
NY — UcnonuurenbHOE yCTPOUCTBO

H — Harpy3ska
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JaTunk ABMKEHUS

IlepBoHauanbHO AAaTYMKHM JIBMKEHUS, MOCTPOEH-
Hble Ha 0aze MHUPORJIEKTPHUYECKUX NPHEMHHKOB, HC-
MOJI30BAJIMCH B CUCTEMax OXpaHbl momemeHui. Of-
HaKo, 110 Mepe Pa3BHUTHUS IEMEHTHOH 0a3bl U CHHXKe-
HUSl CTOMMOCTH KOMIUJIEKTYIOIIMX, TaKHe MaTYUKH
Hayajlu NPUMEHATh B YCTPOMCTBaX AOMAlIHEH aBTO-
MaTHKH JJS BKJIIOYEHHS OCBEUICHHS, OTKPBIBAHUSA
JIBEpeil W B cocTaBe cucTeM BHIeoHabmoneHus. Tak
YCTPOICTBA, BKIIIOYAIOLIUE OCBELICHHE NEepes MOIb-
€3/I0M HJIU B TEMHOM KOPHJOPE MO CUTHAILY JaT4HKa
JBIDKEHUSI, IMO3BOJSIIOT COKOHOMHUTb 3HAUYMUTENIBHOE
KOJINYECTBO JIEKTPOIHEPIrUU U 3HAUUTEIBHO yBEIU-
YUTh HUHTEPBAT MEXAYy 3aMEHOH D3IEKTPUYECKUX
nami. [4]

JlaT4nK OCBEIEHHOCTH

Poip maturka oCBEIEHHOCTH, 00ECIICUUTh 3allH-
Ty OT BKJIOYECHHSI YCTPOHCTBA, KOTla 9TOro He Tpely-
ercsl. JlaTYMKOM MOXKET OBITH CBETOYYBCTBHTEIBHBIH
3JIEMEHT, Takol Kak QoTopesuctop wiu Goroauon. B
JaHHOW paboTe OyaeM HCHONb30BaTh (OTOAUO.
Tpebyercs obecrnieunTh OJIOKUPOBKY PabOTHI CXEMBI
Opu cpabaThlBaHWM [AaTYUKA OCBELICHHOCTH. OTO
MOYKHO PEan30BaTh CICAYIOIUM 00pa3oM:
Ha ¢otoamon, BriIrOUeHHBI B 00paTHOM HalpaBJie-
HHH, Yepe3 Pe3UCTUBHBIN NEeIHUTeNb HOoJaeTCs Hanpsi-
JKeHHe mnuTaHus. HampsbkeHue ¢ 00pa3oBaBIIEToCs
JeTHTeNs HYXKHO II0JaBaTh Yepe3 pesnucTop Ha 0aszy
TPaH3UCTOPA, a IMHTTEP HYXKHO COCAMHUTH Yepes
pe3ncTop ¢ 3eMIIel M Yepe3 IHOIBI ¢ BXOIOM IepBO-
ro(DA3) u Beixogom BToporo (DA4) kommapatopa.
[Toka BHEIIHsISI OCBEIICHHOCTh Mala, HaMpsHKEHHUE Ha
0ase TpaH3UCTOpa BHICOKOE M OH HE OKa3bIBaeT HUKa-
KOro BJIMSAHUS Ha pa60Ty CXEMBbI U K KaToJaM OAUOI0B
TMPUIIOKCH IUIIOC, TO €CTh OHU HAXOJATCA HE B IIPOBO-
JAIIEM  COCTOsSSHUU. HpI/I JOCTUKCHUU TI0OPOr0OBOI0
YPOBHS OCBELICHHOCTH, HANPSDKCHUE Ha 0ase TpaH3H-
CTOpa MajaeT, TakKe MajaeT HalpsDKeHHe Ha IMUTTe-
pe, OHOIBI OTKPBHIBAIOTCS, M Yepe3 IHOJ, COCIMHCH-
HBI ¢ BXOJOM IIEPBOrO KOMIApaTopa, OJOKHpyeTcs
NPOXOXKIICHUE CHTHAJIA C JATYHMKA JBIDKCHHs. BHe-
HIOIO OCBEIICHHOCTh, IPH KOTOPOH MPOUCXOAUT OJ10-
KUPOBKa BKJIIOYCHHA JIAMIIbI IO AAaTYUKY JABUKCHUA,
MOXXHO H3MEHAThb, €CIIM B LeNb 0a3bl TpaH3UCTOpa
MOCTaBHUTh MIEPEMEHHBIH pe3ucTop. [4]
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Puc. 2. [laTunk OCBEIIEHHOCTH
3akiouenne

BoJbIMHCTBO COBpPEMEHHBIX YCTPOMCTB 3KO-
HOMUU 3JIEKTPOIHEPTUU OCHOBAHBI Ha HCIIOJB30-
BaHUM MHPONIEKTPUUYECKUX IATUMKOB. JlaTumku
MOTYT UMETh Pa3HOE KOJIMYECTBO UYBCTBUTEIIb-
HBIX JJIEMEHTOB, 32 CUET KOTOPBIX BO3pAacTaeT
CTOMMOCTH ycTpoiicTBa. [Ipu BeIGOpe ycTpoiicTBa
JUIS aBTOMAaTHYECKOT'O BKJIIOYEHHS/BBIKIIIOUEHHS
OCBEIICHHS, BAXXHO YYUTHIBATh IUIOMAAb KOH-
TPOJIHUPYEMOTO TTOMEUICHHUS, TOTOMY YTO UMEHHO
30Ha KOHTPONA ompexaenser TpeOyeMmble mapa-
METPHI JaTYHKA.
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BBeaenue

HccnenoBanne KIMMaTHYECKUX M3MEHEHUI — 3TO
OlHa W3 BaXHEHIIMX (YyHAAMEHTAIBHBIX NPOOIEM
COBPEMEHHOW HayKH, UMEIOLas B TOXKE BPEeMS MHO-
JKECTBO NPHUKIAAHBIX acrnekToB. [IpoGiembl Bocmpo-
W3BEICHUS M NIPOTHO3a U3MEHEHWH KJIMMaTa, B OTIH-
YKe OT KJIACCHYECKUX MpodieM (PU3MKH, UMEIOT OIHY
OTJIMYUTENbHYI0 OCOOCHHOCTh: OHU HE IOMYCKAIOT
npsiMoro ¢usnueckoro skcnepuMenra. bonee Toro, B
CHIIy CHenN(pUUECKUX OCOOCHHOCTEH KIMMAaTHIECKOH
CHCTEMBI, aJJeKBaTHBIE Ta0OPaTOPHBIC IKCIIEPUMEHTHI
MPaKTUYECKH HE peanusyeMsbl. s AeTanbHOro usy-
YEHHs pEealbHON KIMMAaTHYECKOH CHUCTEMBI MMEETCS
JWIIb OTPaHWYCHHBIH HAOOp XapaKTEPUCTHK 3a IO-
CJIEIHUE HECKOJBKO IECSITKOB JIET, KOTJa IPOBOJU-
JIUCh TOCTATOYHO IOJIHBIC HaTypHble u3MepeHusd. Ilo-
3TOMY, TJIaBHBIM CPEACTBOM H3Y4YCHHs KIUMaTHde-
CKOW CHCTEMBI M IPOTEKAIOIIMX B HEeW reopusmye-
CKHX TIPOIIECCOB, SBJIETCS MaTeMaThdecKoe (Ymc-
neHHoe) MoxaenupoBaHue. [locTpoeHne rmoOambHBIX
Hnojled KIMMATHMYECKUX MPOEKUUH A pa3iIudHbIX
rapaMeTpoB HEOOXOJMMO ISl OLCHKH CHIIBI BIWSTHUS
OyIynMx KIMMaTH4eCKMX W3MEHEHWH Ha KIMMAaTH-
YECKYI0 CUCTEMY B LIEJIOM U Ha €€ COCTaBISIOIIKE B
OTAETBbHOCTH. [l modydeHus TIIOOANbHBIX IOJeH
MPOEKIUH HEOOXOAMMO HCIIONIb30BaTh TINI00AIbHBIC
MOJIeNIN KIMMAaTHYeCKOH cucTeMbl. OHONW M3 TakuX
MoJieiell siBiisieTcsl riiofanbHas KpyHHOMacIuTaOHast
MOJIEIb KIMMATHYECKON CHCTEMBI IIPOMEXKYTOUHOM
crnoxHocTH «Planet Simulator» [1].

O0uree onucaHue KOMILJIEKCa

IIporpaMmHbIi KOMILIEKC Aasi 00paboTKU U aHa-
JM3a TEONPUBSI3AHHBIX METEOPOJIOTHIECKUX JAHHBIX
COCTOUT U3 CJICAYIOIIUX KOMIOHEHTOB [2]:

e  rpaduyeckuii naTEepdeiic BeO-pHI0KEHNS;

e  MOJIYJBHOE BBIYMCIHUTEIHHOE SIPO;

e  MOIyaH 0OpabOTKU Teo(U3HIECKUX TAHHBIX
Y BU3yaJIM3allH PE3YJIbTaTOB 00pabOTKH;

®  CHeNHAIN3MPOBAHHBIN BeO-TIOpTaIL.

[Ipor3BOANTEIBHOCTh MPOrPAMMHOTO KOMILIEKCa
HaINpsMyI0 3aBUCHT OT allapaTHOro o0ecrieueHu s, Ha
KOTOpOM OH YCTaHOBIIeH. B Hacrosiiiee Bpems npo-

rpaMMHBI KOMIUIEKC pa3BEpHYT Ha allapaTHOM
mromanke UMKDC CO PAH, sxmrouaromieii B ce0st
cepeep HP Proliant Ha 6a3e detbipex 12-smepHBIX
npoueccopoB AMD Opteron ¢ 32 I'6 O3Y mns pa6o-
Thl BBIYHCIUTENBHOTO sjpa, cepBep Ha Oasze Intel
Pentium 4 myist pabotel BeO-mopTana, cepeep Ha 0ase
nByx Intel Xeon 5130 mist pabotel TeocepBepa U TpH
CETEBBIX CHUCTEMbl XPaHEHHMsl JaHHBIX OOIIUM 00be-
MoM 26 TG. VBenmuueHuHe 4Yuciia OJTHOBPEMEHHO 00-
CITy’)KMBAaEMBIX MOJb30BaTeNICH TOCTHraeTcs pas3Bep-
ThIBAHHEM NPOTPaMMHOI0 KOMILIEKca Ha Ooiee Mmpo-
H3BOIUTEIIBHON BBIYUCIIUTENBHON IUTOIAKE.
HNmenHo Ha paHHOW muatropMe M BBINOJHACTCS
mozens «Planet Simulator.
Boibop cueHapHA Caontrol v

MepHogHYHOCTL BoiBOAA

= a3 B CYTKN v
pezynbTaTa B daiin P 2

MepHogHUHOCTb BBIBOAA

AWarHoCTHYeCKoil HHgopMaLnm paz 8 wecay (30 cyr) e

[NHTenbHOCTb MOAENHPOBAHHA net

JanycTuTe Mogenk Chpocute

Puc. 1. ®opma mist 3amycka mogenu «Planet
Simulator»

Oomree onucanue moaeau «Planet Simulatory»

DyHKIMOHAJIILHOE HAa3HAY€HUE WHTErPUPOBAHHOM
mozenu «Planet Simulatory — BBIIONIHEHHE BBEIYHCIIE-
HUHW JJ1s1 BBIOpaHHOTO Habopa 3HAaUYCeHWH KOHIIEHTpa-
LMW yIJIeKucaoro rasza ans nepuoaa c¢ 2000 mo
2100 rogp! (CHEHAPHOTO MOJCIHPOBAaHUS) M UX CO-
XpaHCHHE B PACIIPEICICHHOM apXUBeE.

BoNbImMHCTBO HACTPOEK TMPEayCTaHOBICHHI KBa-
TU(QUIUPOBAHHBIME CICIIHATHCTAMH, TOJIH30BATEITO
JUIsl UBMEHEHHUs AOCTYMHBI TOJILKO OCHOBHBIE Mapa-
METpBI, a IEPHOABI MOJACTUPOBAHUS OTPAHUUEHBI, YTO
TaK)K€ CHIDKAET BBIYUCIUTEIBHYIO HArpy3Ky Ha cep-
BEp W MO3BOJISET 3amyckaTh A0 10 »K3eMIUIIpoB Mo-
JIeTA HECKOJIBKUMHU TIOJIh30BATENSIMU OJTHOBPEMEHHO.

B Monenn mcmonb3yioTcst 9 cueHapueB pa3BHTHS
KJIMMaTa Ha TUIaHETe: OJMH KOHTPOJBHBIN, IPU KOTO-
POM KOHIICHTpALUs YIJIIEKHCIOr0 ra3a IOCTOSIHHA Ha
MPOTSDKEHUH BCETO MOJCITUPOBAHUS, YETHIpE KIIUMa-
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