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K SHEPITOBEKTOP

JIYKOMN  KOPMOPATWBHAA FA3ETA OPTAHU3ALIN BUSHEC-CEKTOPA «OAEKTPOHEPTETUKA» MAO «AYKOWA»

K HAM nAYT COAEHAS AMV3EABHBIE Butalowue

CYMEPCETU 4 3HEPIMS 7 MAXOBUKU 9 B OBAAKAX 1 O



COBbITUA

I'AYBOKAS ITEPEPABOTKA

Ipesupent Poccun Bnagumup Ilytun u Barut
AJexiepoB 00CyaM pefCcTaBIeHHBIN I1a-
Boit «JTIYKOWJIa» mpoeKT, KOTOpbIit MPUIAcT
UMITY/IbC pa3BuUTHIO CTaBPOINONIBCKOTO Kpas.

B paitoHe BynéHHoBcKa, BOMu3u 3aBopia «Cras-
poJien», IOABUTCS HOBBIN ra30XUMUYECKII
KOMIUIEKC, KOTOPBII OyeT IpOU3BOSUTD MIHE-
pajbHBIe YIOOpEeHN, ITONMUSTU/IEH U HO/IUIIPO-
II/IEH, TiepepabaThIBast MOy THBIIL Ia3 ¢ MeCTO-
poxpenuit CesepHoro Kacnms.

Tekymmit rof; OTBOAUTCSA HA MOATOTOBKY ITPO-
€KTHO-CMEeTHOM foKyMmeHnTauuu. B 2019 r. mon-
KeH OBbITh JIaH CTAPT CTPOUTENbCTBY. ITyck
KOMIIJIEKCa B SKCITyaTalluio HaMedeH Ha 2023—
2024 rr. O611e MHBECTULIM B €T0 CO3[aHMe
cocrasAT 120 Mipx pyo6. «Imo 6ydym o0Hu u3
KpynHetiuux uneéecmuyuii 6 2a30- u Hedmexu-
Mmuio», — 00bsicHUT Barut Anekmepos. B pe-
3y/IbTaTe OIOJPKETHI Pa3HBIX YPOBHeN! IIOTyYaT
eKerofjHble MHOTOMIINVAPIHbIE OTIMCTIEHI,
Ha CTaBpOIIO/Ibe YCKOPUTCA peannsanmus mpo-
IPaMM COLIMA/IbHOTO PAa3BUTIA TEPPUTOPMIL.

CrenyeT OTMeTHTD, YTO HOBOE Ta30XMMI-
JecKoe MIPOU3BOLICTBO — 9TO TOIBKO YaCThb 06-
IIMPHOTO IPOEKTA II0 KOMIIIEKCHOMY OCBOe-
Huto CeBepHoro Kacmis, koTopblit maHOMepHO
ocymectenser [IAO «JIYKOWJI». «Kax s Bam
06ewyan, Mol e3ez00HO 8600UM HOBble MOPCKUE
naamgopmot 6 akeamopuu Kacnus», - ckasan
Barut Anexnepos.

YTOOBI YIOXKUTBCA B CKaTble CPOKM, HedTA-
HOJI KOMITaHUM ITOHAJ00UTCs MHPACTPYKTYP-
Has NOJIep>KKa PETVOHAIbHBIX BIACTell 1A
OpraHM3aLUy BOFOCHAOKEHN, PacIIVPEeHA
XKene3Hoit goporu u T. A. [y6epnarop CraBpo-
HOJIbCKOTO KpasA Bragumup Bragumupos 3ase-
PpAeT, 4TO PETVOH IIPEJOCTABUT MHBECTOPY Ha-
joroBble U MHbIe Ipedepenuun. «Ecmp uémioe
nopyterue o évioeneHuU 3emMnu O/ peanu3ayuu
31020 UHBECIULUOHHO20 NPOEKMA», — CKa3aJl
B. Bragumupos.

Vndopmanum 06 NCTOYHIKE SHEPTOCHAOKe-
HMA J/I1 HOBOTO Ta30XMMIYECKOTO KOMIIZIEKCa
[OKa HeT. BO3MOXXHO, 6yAyT IIOCTPOEHBI HOBBIE
JIMHVM 37IeKTPOIIepeiady 1 yBeIdeHa Mol
HocTb bypénnoscxoit IINY-TOC OO0 JIYK-
OMJI-CTaBpononbaHepro», Ha TepPUTOPUY
KOTOPOIT eCTh CBOOOTHOE MECTO AIsA JOIOMHN-
TEJIbHOTO SHEPro6IoKa.
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NHBECTULINIU B BYAYIIIEE

pesupnent [TAO «JIYKOWJI» Barut Anexrme-
poB u rybepaaTop Bonrorpasckoit o6mactu AH-
apeit bouyapos npoBeny BCTpedy ¢ KONIEeKTUBA-
mu nipefnpusaTit Ipynmst JIYKOWI», pa6ora-
IOLIMMM Ha Tepputopun pernona. O6cyxpanu
IIPUOPUTETHI Pa3BUTUA KOMIIAaHWH, COLIVIAIbHbIE
IpOo6/IeMbl 1 VX pellleHN s, B3aMOJIe/iCTBIe JC-
IIOJIHUTE/IBHOI BJIACTHU U KPYITHOTO 6M3Heca.

Ha BcTpeue oTMeuanocs, yto [TAO «JIVK-
OWIJI» nocreoBaTeNbHO PaciuupsieT CEKTOP
BO306HOBIIsIEMOIT SHepreTuku. «Komnanus ume-
em Onvim CMpoOUmMenvCmea U IKCHNyamauuu
pomoanexmpuueckux sneKmpocmanyul 6 cmpa-
nax Eepocoroza. Conneunas anekmpocmanyus
Ha meppumopuu 000 “JTVKOIJI-Bonzozpad-
Hegpmenepepabomka” y Hac — nepeas é Poccuu.
“JIYKOMJI” nowién no nymu co3danus donon-
HUMENbHbIX MOULHOCHETE N0 2eHepaUU d7eK-
mpoaHepeu HA MeXHONMOZUHECKUX NIOUA0KAX
Hepmenepepabamuvisarouiux npednpusmuii. ITo-
JlyHeHHbill ONblm NPUMEHUM U HA OPY2UX poccuii-
CKUX 30600aX KOMHAHUY, 6 HacmHocmu, 6 Ca-
pamose, 20e XOPOUASL UHCONAYUL», — PACCKa3al
Barut IOcy(bOBMlI. OH Tak>)Xe OTMETNI, YTO
IIPUHATBI PEIeHN O CTPOUTENTbCTBE CIIENYIO-
LIVIX COIHEYHBIX 37IEKTPOCTaHLMI1 B Bonrorpag-
CKOM peruoHe»,

22 mapta 6yneT o6HapogoBaHa Crparerys
passurus Ipymmsr «JIYKOVJI» Ha 6minkari-
e 10 net. Cpeyt CTpaTeTMYeCKUX Lieell KOM-
maHuy Barut AjexnepoB 0603HaUMI ycuTe-
HYI€ IPUCYTCTBYSA B Fa30XUMMNU U He(PTeXVMUM.
B uactrOCTH, JTYKOVJI» HOMXKEH CTaTh OfI-
HVIM 13 KPYIHEIINX IPON3BOAUTENel IIPOSyK-
TOB NepepaboTky HedTu U rasa — yoOpeHmii,
nonuatuneHa. Tak, pagom ¢ OOO «CraBporneH»
B BynénHoBCcKe 6y/ieT IIOCTPOEH HOBBII Fa30XM-
Mudeckuit komiekc. [Togo6Hble IPOeKTHI I0-
moryT « TYKOWMJly» IMHAMUYHO PasBUBATHCAL.

«Hawa unsecmuyuonnas npozpamma — 500
MIPO pyO. esne200H0 — NO3BONUM UHBECHUPOBANTD
8 moueuHbvie Npoexmol no Hedpmenepepabomxe,
2a30- u Hegprmexumuu, — TOACHWI Barur Anexre-
POB. — Mol He MOOePHU3UPOBATU 8 NOTTHOM 00D-
éMe aneK mpoCManu, pacnosoNeHHble 8 20p00-
cKotl ueprme, U ce200HA 6Mectne ¢ OMPAcnesbIMU
accoyuauuamu pabomaem Hao mem, 4moodvi 6vina
NPUHAMA HOBAS 20CYOAPCIMBEHHAT NPOZPAMMA
002060p06 HA NOCMABKY MOULHOCU, KOTNOPAS
no3seonum amo coenamv. Munucmepcmeo snepee-
MUK HAC N000epHUBAEH».

NAPTHEPL! MEPONPHATHR

AASA )KU3HU AFOAEN

B Havarne ¢eBpansa Poccuiickmit coro3 Ipo-
MBIILJIEHHVKOB U IIPeJIIPMHIMATENE IPOBEN
exxeronHyo Henerio poccuiickoro 6usHeca.

B eé pamkax cocrosncs popyM «OTBETCTBEH-
HOe B3aMMOJIeViCTBe OU3Heca U BIACTH B Lie-
JIAX YCTOMYMBOIO COLMAIbHOTO Pa3BUTUAY,
Ha xkotopoM [TAO JIYKOWJI» nomyunno
Harpajy «3a BK/Iafi B COIMAIbHOE Pa3BUTIE
TEpPUTOPUIT».

«Cez00ms1 enasHas npobnema 0Nt CMpaHvl —
Mo paseumiue 1es06e1ecK020 KANumana, — 3a-
asun npesupent PCIIIT Anekcannp lloxus,
oTKpbIBas GopyM. — Poccutickue komnanuu
8CE 60bLULE 0CO3HAIOM, UMO OU3HEC 00MIHeH He
MOILKO NPUHOCUMb NPUODLIL, HO U YILYHUAMD
HU3HD T1100eli».

CormmanbHble pacxonst «/TIYKOWTa» cerogus
HpeBbIIIaloT 12 Mipy py6. B rof. OGHO U3 Bax-
HeJILIMX HallpaB/IeHNnit paboThl — B3auMOpeli-
CTBME C af]MMHUCTpanuAMu pernonos. Ceropi-
Hs KOMITAHMA UMeeT JIeliCTBYIONTe COTallleHNs
C MECTHBIMU U PETMOHA/IbHBIMM OpPTaHaMM BJIa-
CTHU 0 coTpyfHUYecTBe B 29 cyObekTax PO, mpn
3TOM MHOTY€ ITPOEKThI BKTI0UEHbI B KOMIITIEKC-
Hbl€ IPOTPaMMbl Pa3BUTHS TEPPUTOPUIL.

CounanpHble 06beKTHI, TocTpoeHHbIe «JIYK
OWJIom» B pernoHax MPUCYTCTBHUS, CTYKAT
BceM ux xuTensam. Punman Mamoro Teatpa
B KorarnpiMe, meTckie cafpl i MIKOJIBI, JOPO-

T, CKBEPbI U APKY, MEAUILIMHCKME YIpexKie-
HIS, CHOPTUBHBIE 3a/1bl — BCE 9TO HOCTYIIHO /IS
MecTHOro Hacenenus. CerogHsa B BynéHHOBCKe,
rfe paboTaeT KOMIIaHNS, [0 COIIALICHNIO C AZI-
MyHKCTpanueii CTaBpononbcKoro Kpas cTpo-
UTCS CIOPTUBHO-00pa30BaTeIbHBII KOMIIIEKC
«JIykomopbe». 3gech 6yAYT 3ajIbl A/Is PasInd-
HBIX BUJIOB CIIOPTA, TPEHAKEPHDIE 3a7Ibl, KOH-
L[epTHBIIT 3aJ1, 6ACCeiHBI /IS AeTell U B3POCTIbIX,
MeIMKO-BOCCTAaHOBUTEIbHBII LIEHTP.

C 2002 1. «JTYKOVIJI» peryisipHo poBOIUT
KoHKypc colmanbHbIX 1 KyTbTYPHBIX IIPOEKTOB,
KOTOPBIJI pacIpOCTpaHéH yxxe Ha 20 pernoHoB
Poccum. TIpoeKThI pefIaraloTcs 061iecTBeH-
HBIMVI OPTaHM3AIUAMIY Y MHUIIMATUBHBIMU
rpynnamu rpaxaat. Kommccus otoupaet s
(bMHAHCHPOBAHMA Te, KOTOPbIE B IIePCIEKTUBE
CMOTYT pa3BuBaTbcs 6e3 ornopbl Ha rpaHThl. Ha-
KOIUTeH xopounit onbIT. Tak, pectusanp «Me-
nosbiii Cnac» B IlepMckom Kpae, pacmpAAch,
IPEBPATU/ICA B LY MHAYCTPUIO HAPOJHBIX
IPOMBICTIOB XxuTeneit [Ipukamps, obecrneunBa-
IOIYI0 pabOTOl 2 THIC. Ye/IOBEK.

BcTPEun HA KyBAHU

B Kpacnopape mpomnio coBenjanue pyKoBoin-
TeJell OpraHm3anuit Ou3Hec-ceKTopa «IeKTPo-
sHepreTuka» ITAO «JIYKOWIJI» mog ipernicena-
TENbCTBOM MEPBOTO BUIle-TIPE3NJIEHTa KOMIIa-
Huu Bragumupa Hekpacosa.

Ha coBemtaanu 61111 pacCMOTPEHBI UTO-

TU JIeATe/IbHOCTY TIPEANPUATHI OU3HeC-CeKTO-
pa «9OnexTposHepreTuka» B 2017 I. 1 3afauny Ha
2018 1. OCHOBHOI1 IOK/Iaf, Ha 3Ty TeMY CAenan
Bulle-TIpe3ufeHT o sHepretuke [TAO «JIVK-
OWIJT» Jlenuc Jlonros. Bune-npe3ujieHT 110 3KO-
HOMIKe U TaHupoBanuio [TAO JIYKOWI»
Tennaanit @efoToB pacckasain 0 GMHAHCOBBIX
pe3y/bTaTax OM3HeC-CeKTOpa, OTMETUB, B 4acT-
HOCTH, YTO OCHOBHaA 11e/Ib MHBECTUIIMIOHHOI
nporpammbl JTIYKOWJIa» B o6nmactut sHepreTy-
KJ — 9TO MIOBBIIIIEHIIE OTIePAIIOHHOI 3 dek-
TUBHOCTYU 3HepronpeanpuATuit. Havanpamk
YTIpaB/IeHNs KaJpOBOli NONUTHUKH JlenapTamMeH-
Ta 110 pabore ¢ nepconanom [TAO «JTYKOVJT»
Cepreit MuxeeB 0CBeTIU/ aKTya/IbHble BOIPOCHI
KafipoBOIt pabOoTHI IpeAPUATHIL.

Kasxpp1it 13 IpUCyTCTBYIOIIUX Ha COBEIIAHNMN
reHepasbHbIX JUPEKTOPOB BBICTYIN/I C KOPOT-
KM JOK/IafioM, pacCKa3aB 06 OCHOBHBIX JJOCTH-
XKEHMAX, IIePCIIEeKTUBHBIX IIPOEKTaxX ¥ MpobIeM-
HBIX BOIIPOCAX, KOTOPbIe HY>KHO PEUINTD /I
TanbHENIIET0 Pa3sBUTIA TPOM3BOCTBA.

B Kpacropape Bragumup Hexpacos Taxoke
MIPOBEN BCTPeYY C KOM/IEKTUBAMM PeTMOHAb-
HbIX ipeanpuaTuit [pynmst «JTIYKOWI» - 06-
mects «JIYKOWJI-Ky6anbonepro» u «JTVK-
OWJI-IOruedrenponyxt». B aToit BcTpeue
yuyactBoBanu npescenatens Cosera MOITO
JTYKOWJI» Teopruit Kupamues, Buiie-mpe-
3UJeHT 1o sHepreTuke ITAO JIYKOWII» Jle-
Huc Jlonros, 3aMecTuTeNnb npeficefaTens 3a-
KOHOfaTenpHOro cobpaunms Kpacuogapckoro
Kpas — IpeficefaTenb KOMUTETA 110 BOIIPOCaM
TIPOMBIIIEHHOCTH, MHBECTUIINIA, IPEJIPUHM-
MATe/IbCTBA, CBS3H, IOTPEOUTENBCKOTO U bu-
HaHCOBOTO PHIHKOB, BHEIIHEIKOHOMMYECKOI fle-
arenbHocTU Cepreit ANTYXOB.

PabOTHMKM IpeAIpUATII )XKUBO MHTEPECOBa-
JIUCh BOIIPOCAMI COLIMAIBHOTO 0OeCedeHIs 1
MIPOM3BOACTBEHHOrO pasputus. Ilocne oTBeToB
Ha BONpOChI 13 3ana Bragumup Hexpacos ot
7ML TIpe3NfeHTa KOMIIAaHUI JIYKOWJI» 06b-
ABWII 6/1aTOAPHOCTD TPEM COTPYAHUKAM €€ Jo-
YepHUX OpTaHM3aLIL.

BECEAAST MACAEHULIA

B cepenune despans sHepreTuku Bonrorpap-
CKOTO pernoHa 110 TPAAULyy OTMe T Mac-
JIEHIYHYIO Hefie/i0 KOHKypcaMu 6mnHoB. Ha
Bonrorpazckoit TIL-2 000 «JTYKOWJI-Bon-
TOTPaIHEPro» IPefCTABITENN IIePBIIHON
1poCOI03HOI OpTaHU3ALUN B3SI/IU Ha cebst
OpraHM3alMOHHbIE XJIONIOThI, 4 XO3SIOIKY U3
yicima coTpygHuKos TOII u anmapaTa ympas-
JIeHVIsI TIPEIIPUATIA YTOLIaIN KOJUIET O/I1Ha-
ML U PO JIe/IMINCh CeMEITHBIMU PelleNTaMu.
Kaxxgas us y4aCTHMI] KOHKypCa IIPeCTaBLiIa
CBOE yTollleHNe: Ha CTOJIe GBI Ky/IMHApHbIE
M3feNNsA Ha 10607t BKYC — O/IMHBL M ONIVHYUKY,
¢dapupoBaHHbIe MACOM, TBOPOIOM, BeTINHOII
u ceipoM. Beinn faxke 9K30THUYeCKHE — ¢ GaHAHO-
BOJI HauMHKOJ1. JKIopu He CTaJo BBIJENATD HO-
GenyTerelt: Bce KOHKYPCAHTKY IOy YN/IN IPH-
3Bl — TIOflApOYHbIe CePTU(IUKATEL

Ha Bomxkckoit T3] OO0 «TemtoBas rexe-
paryisi I. BOIDKCKOro» cOpeBHOBAHUS IIPOBO-
IOVWIUCD TI0 TpéM HoMuHauyAM: «bmuny, «bmmu
¢ Ha4MHKoI» 1 «Onagymku». IIpasgauk opra-
HY30Ba/IM PO COI3HbIE AKTUBUCTHI U pebs-
Ta 13 CoBeTa MO/IOAbIX CIIeLMaTNCTOB CTAaHI[UN.
Bcex BO/DKCKVX MacTepUI, HarpajyIn «TeMaTi-
4eCKMMI» IOAAPKaMI — CKOBOPOXaMU-O/IVHHN-
IamMn. A o6efyTeNy MOMy4N/IN SPrOHOMIIHBIE
Y KOMITAKTHbIE BaeTbHUIIBL.

Oueprerukn OO0 «Kampimmackas TIL»
10 TpagMLMY IpasgHOBaMM MacleHuIy BMe-
CTe ¢ BOCIIUTaHHMKaMy KaMBIIIMHCKOTO COIM-
Q/IBHO-PeabIINTALMOHHOTO [IeHTpa [/ He-
coBepleHHONEeTHUX. ITofuredHble ObUIN pajbl
BCTpeYe, BCe BMECTe BECENMIVCh Ha CBEXKEM
BO3JyXe — epeTsATMBAIN KAHAT, UTPA/IN B CHEX-
KU, BOTMIM XOPOBOJBL. A HOC/Ie UTD YTOLAIUCh
ropAYMMM 6IMHAMY M @POMATHBIM YaeM.

«Ilocewsenue maxux yeHmpos 6 nPA3OHUKU
u 6yOHU cmano 000poil mpaduyueti npeonpusi-
mus. MHozo nem muL nomozaem Oemsam us Ka-
motuunckozo CPL] 0ns HecosepuieHHONEMHUX,
HedaéHo 3asenu 000py10 opyx6y ¢ IIpasocnas-
Hoim yenmpom “Bmopoe dvixanue”. Haderoco,
Mbl U danvue 6ydem padosamv demeil HoOApKa-
MU U Y2OUleHUAMU, 3d 4Mo 0moenvHoe cnacu6o
npogcoro3Hvim nudepam npeonpusmus, — ToBo-
put npefcenatenb CoBeTa MOTOLBIX CIEIa-
nuctoB OO0 «KampimmHckas TIL» Bacunmin
Termanenxo. — IIposecmu Macnenuyy c manvi-
wamu 6vinio n1e2ko U padoCHIHO, NOTOMY HHIO UX
YILIOKU 3apAHam 8epoil 6 00PO U cuacmoe».

BAOKUYEIMH — HA CTAPT

DeprepanbHBIN aKCeNEPaTOP TEXHOMOTMYECKIX
crapranoB GenerationS IpuHAT OZ CBOIO OTIe-
Ky IIPOEKT CO3[aHIsI YMHOI 6/I0K4eITHOBOI!
IIaTGHOPMBI 110 YIIPaBJIEHNUIO 37IeKTPOIHepreit
NS. IIpoekT, B KOTOPOM Y4YacTBYIOT POCCUIICKIE
U 3apybexHble yuéHble, copuHaHCUpyeTcs HOH-
noM AO «PBK» - rocyapcTBeHHBIM MHCTUTY-
TOM Pa3BUTHA BEHYYPHOI oTpaciu. B kayecTse
MHGPACTPYKTYPHOTO MapTHEPA aKcemepaTopa
BBICTYIIAeT Ypa/IbCKUit (eflepanbHbIil YHUBED-
curet (Exatepunoypr).

B pamxax npoekra NS yuénble paspabaTbiBa-
10T O/IOKYeITH /1A yIpaB/IeHNs Tlepefadeii o/lekK-
TPOSHEPIUN U pacIéToB 3a eé morpebeHne. AB-
TOPBI ¥ Pa3pabOTUMKY IIPOEKTa HATEIOTCS Ha
TO, YTO UX IUIATGOPMa HOTYIUT MUPOKOE IPHU-
MeHeHMe B cdepe SHeProCHA0KEeHMA: OT OT/eNb-
HBIX JJOMOXO3SAICTB JI0 Lie/IbIX ropofos. IIpen-
HOJIaraeTcs, YTO IOC/Ie BHEAPEHMA B GO/IbIINX
Macmrabax n306peTeH1e He TOMBKO OBICTPO
ompaBfaeT GpUHAHCOBbIE 3aTPAThI, HO 1 ITO3BO-
JINT CTPaHe 3HAYMTENbHO S9KOHOMUTD Ha JJIeK-
TpUYeCTBe.

«Co30aHHas 6 pesynvmame peanusayuu npo-
eKma 710KueliH-naam@opma no3e0nUm peumums
A0 OCHOBHYBLX NPOOTIEM FHepeemuH1ecKoli om-
pacnu, - 06BbsICHAET OCHOBATeNMb IPOeKTa SH
Koiidpmann. — ITnamgpopma NS cnoco6cmeyem
aHepeocOepesicenuo, obecneuusaern 63aumooeti-
cmeue npoussooumereti IeKMposHepeUL, oOne-
pamopos anexmpocemu, 0peaHos peyruposanus
u nompebumeneii. Vlicnonv3ys 3axpuimoiii 610k-
4eiiH, MOXCHO YCHPAHUMb HEO0X00UMOCHb 6 10-
CPEOHUKAX, NOCKOTLKY 63AUMOPACHEMbL MEHOY
NOCMAasUiUKaMU I/IeKMpoaHepUuU u eé npou3eo-
oumensamu 6y0ym opeaHu308aHvl HANPIMYI0».
Jlna naTexelt 6y T VICIIONb30BATbCA KPUIITO-
TOKEHBI.

Ha fjaHHbIT MOMEHT IIPOEKT HAXOIMUTCA Ha
CTa/iuM TIOMCKA JaCTHBIX MIHBECTOPOB. B mep-
CIIEKTUBE TIAHUPYeTCA PACIPOCTPAHUTD OII0K-
4eltHOBYI0 1aT$opMy Ha cdepbl BOFOCHAOKe-
HIA, Ta30CHAOKEHMA U TEIUIOCHAOKEHNA.

Ilo HameMy MHEHNIO, CIOKMBIIASACA Ha Ce-
ropHA B Poccun cucrema Toprosim anekTpo-
9Hepryesl IPMHIVIINATBHO HECOBMECTIIMA C
6roxdeitHoM. VI Tekymiyio cuctemy Heo6XoauMO
MEHATD — XOTs OB IOTOMY, YTO OHA He CIIPaBUT-
4 C 3a/jaueil OpraHM3aLMy B3aVIMHbIX pacyé-
TOB MEXJy MHO>XECTBOM IIPOCBIOMepOB (11po-
U3BOAMTENIEN-IIOTpeONTeell) B YCTIOBUAX POCTa
00BEMOB pacIpeeNIEHHON FeHepaLuiL.

DHEPITUA ABVJ)KEHHWA

18 deBpans B YCHMHCKe IIPOLIIN HEOOBIYHbBIE
rouku “Snow box”. Ilpenarast MOIOEXY HO-
Bble QOPMBI JOCYTa U He 3a0bIBast O IPOIATaH/e
370POBOTO 00pasa KU3HY, YIIpaB/IeHNe 06pa-
30BaHN:A TOPOJICKOI A]MVHIICTPALINY YCTPONUIIO
Becé/Ible COPEeBHOBAHNS Ha TapaHTacax — 6e3-
MOTOPHBIX TPAHCIIOPTHBIX CPEJICTBAX, YCTAHOB-
JICHHBIX Ha JIbDKY WIM CaHKM. ToHIMKY camu
cosfaBau cebe IIOBO3KM, IIOHMMAs, YTO YeM
KpeaTyBHee Oy/ieT BBIIVIANETD X SKUIAaX, TeM
6onblie y HUX OyzeT LIaHCoB Ha obeny. [Tomu-
MO BHEIIIHeTO BI/ja TOHOYHOrO aIllapara I Ko-
CTIOMOB €3[JOKOB >KIOPY OLICHIBAJIO [JAIbHOCTD
IIpoe3zia C TOPKM, YMC/I0 YIaCTHUKOB B KaXK/IOM
KOMaH/e 1 eé yMeHMe cebs1 peACTaBUTb.

ITATepo MOMOMBIX paOOTHUKOB YCHHCKOTO pe-
roHabHoro ynpasnenns OO0 «JIYKOWII-
OHEPTOCETW» BBICTYnMIN Ha OPUTHHAIBHOM
TapaHTace B Buje 6atapeiiku Duracel, mocras-
JIEHHOM Ha DKM «OXOTHYK».

Jpy>xxuble akTuBucTbl CMC sHeprompennpu-
ATHUA 3apaboTaM BBICOKHUE OLIHKM XIOPH ellé
Ha OTKPBITUYU KOHKYPCa, KOTZia Hy>KHO ObIIO
TBOPYECKM IIPEIBABUTb CBOE TPAHCIIOPTHOE
CPENiCTBO, YTO IIOMOIJIO IM OTOPBAThCA OT IIpe-
cieoBaresieil I B KOHEYHOM UTOTe CTaTbh 100e-
RuTenAMM KOHKypca. OT /mia AIMYHNUCTpaLuy
YcuHcKa pebsATa omyunam Ky6ok mobesurernsa
U AUIJIOMBIL.

Bce KOMaH/IbI-y4aCTHUKY TOHOK IIPYMEHN-
JIU pasHble TeXHOJIOTMY MI3TOTOBJICHNUSA TapaH-
TacoOB M OPUTMHA/IbHbIE MaTepuabl. JIyKoi-
JIOBLIaM ObIIO YeMy IMOYIUTHCS Y COLIEPHUKOB,
4TOOBI B CTIEAYIOMINIT Pa3 CHOBA IIOMBITATHCA 3a-
BOEBATD IepBOe MeCTO. [OHKM IIPOILIN BECeTIo
U HaBePHsKA HaJJO/IrO 3alIOMHATCS UX y4aCTHH-
KaM U 3pUTENIAM.

AAEIIh BOABIIE B!

3amMecTuTeNTb MMHUCTpA 3HepreTuky PO Bavec-
naB KpaBuenko coo6um, 4to MuH3Hepro pe-
VIO IPOJJINTD HOAAEPXKKY BO30OHOB/LAEMOIT
SHepreTUKy 1o mexanusmy JIIM.

C 2025 o 2035 rT. 1aHupyeTca HOCTPOUTD
00BbeKTbI B/ID-TeHepany cyMMapHOIL MO -
HOCTbIO 5,4 I'BT (Ha 405 Mypx py6.), 6maropaps
yeMy 0611[yIe MOLTHOCTY «3€/IEHOI» SHEPTeTUKI
TIOYTY YABOATCA U JOCTUTHYT 11,8 I'BT.

COBbITUA

YKPOTUTEAU BETPOB

Kommanus GE Renewable Energy o6psaBuia

0 IIJIaHaX I10 CO3AHMIO TUI'AHTCKOM BETPOBOII
Typ6uubl Haliade-X momHocTbI0 12 MBT, 06e-
Ias OpPraHN30BaTh €€ MPOMBIIUIEHHOE ITPON3-
BOZCTBO K 2021 r. HoBas 6e3penykropHas Mo-
zenb 6yneT MMeTb GAIlIHIO BHICOTOI 150 M 1, KaK
oberaet npousBoauTenb, obecneunt KIIJ Ha
ypoBHe 63%. JlonacTtu jymHoit 107 M i1 poTo-
pa auameTpoM 220 M pas3pabarbiBaeT U JO/DKHA
OyneT M3roTaB/IMBaTh JaTCKas KoMmanusa LM
Wind Power, npnobperénHas xopropanueit GE
B2016T.

ITo ranubiM GE, mopiens Haliade-X npepHa-
3HAYAeTCsI U1 MOPCKIX BeTPOnapKoB. Bupnmo,
HaJeX/Ibl HAlITV IOAXONALIME MeCTa J/IS yCTa-
HOBKJI OTPOMHOJI MaIllMHbI Ha cymre Mano. Ha
IOpabOTKY KOHCTPYKLUM TYpPOMHBI 1 IIOATOTOB-
Ky €€ IIpOM3BOJCTBA BblfeneHo 400 M/IH TO/L.
JleMOHCTpaLMOHHBIIT 06pasel; JO/DKeH ObITh
noctpoeH B 2019 .

IIPAMBIE AOTOBOPBI

Poccuiickne 3akOHOTATENN PELININ OOIeTINTh

PecypcocHab>KaoLyM OpraHU3aLAM TIePeXof
Ha IIpsAMBIE TOTOBOPBI C J)KM/IbLIaMII MHOT'OKBap-
TUPHBIX JOMOB.

3aKOHOIPOEKT O BHeCeHNN M3MeHeHmit B XKu-
JIMILHBIN KOJEKC, KOTOPbIe Jal0T XMU/IbliaM MHO-
FOKBAapTUPHBIX JOMOB IIPABO 3aK/T0YaTh JOTOBO-
poI 00 ortare JKVUINITHO-KOMMYHa/IbHbIX YCITyT
HAIIPAMYIO C PeCYPCOCHAOXKAIOLINMI OpTaHy3a-
IMAMY, OBUT IPUHAT [OCAyMOII B IIepBOM YTEHNN
emé 6 mexabps 2017 r. CornacHo 3aKOHOIIPOEKTY,
HOD;O6HbIe [AOroBOPbI MOI'yT 3aK/II09aTbCs ITOC/IE
TOTO, KaK o01iiee cobpaHue COOCTBEHHMKOB KU -
TbsI TIPYIMET COOTBETCTBYIOIEee PeIIeHNe.

PaccmarpuBas OKyMeHT BO BTOPOM YTE€HUM
25 anBaps 2018 r., genyraTsl [ocnymbr B Komu-
tere 110 JKKX ompepnennm, 4To Takme cobpa-
HUA OO/DKHBI IPOBOOMTHCA HE pPEKE pa3a B I'ofi,
a CPOK Ilepexofia peCypCcoCHabKaKIMX Opra-
HM3aLuil Ha CUCTeMY IPAMBIX JOTOBOPOB C CO0-
CTBEHHMKAMI COCTaBUT Tpu MecsAna. Kpome
TOT0, MMOCTaBIVKI PECYPCOB CMOTYT OTKa3aTh-
Cs OT JOTOBOPOB C YIPAB/IAIONIVMYI OpTaHN3a-
LMAMY B OHOCTOPOHHEM Topsigke. [11g atoro
TOCTAaTOYHO, YTOOBI 3a/J0JDKEHHOCTD IIPEBBICHIIA
ABe CpefHEMECAYHbIEC BETMYINHDI 00s13aTeNIbCTB
IO OII/IaTe.

YT06BI MCKTIOUNTD MTPOOIEMBI B BUJIE IBOIL-
HBIX KBUTaHLMIL, pecypcoCHabKalolas Opratm-
3a1[y JO/KHA YBEOMUTDb OPTaH FOCYIapCTBEH-
HOTO XKM/IMITHOTO HaJ[30pa O 3aK/TI0YEHNI NN
PpacTOp)KeHuM JOTOBOpa. 3B
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BEKTOP PA3BUTUA

CETEBOE

COAPYXECTBO

HOBEAEBCKUIA AAVDEAT
PaAeE KBoH MYHr o TOM.
KAK CYNEPCETU CTAHOBATCA

PEAABHOCTbLIO

BTOP KOHIeNIUN «3eAEHOTrO0
pocTta»! yTBEpKAQ€ET, YTO KAIOY
pPa3BUTHIO cyllepceTeil — 3To
YyacTHbIe MHBECTUIIUY B IIPOPBLIBHbIE
TEXHOAOTHUHU. AKTUBHOCTbh YaCTHBIX MH-
BECTOPOB MOJKET MMOATOAKHYTH IpaBU-
TeAbCTBa K 3aKAIOUYEHUIO MeKAYHa-
POAHBIX COTAQIIIEHUI U MTPOABUKEHHIO
NepCneKTUBHBIX NPOEKTOB. IMeHHO
3TO MPOU30MIAO C A3MaTCKOM CcyIliep-
CeThI0, B CO3AaHUU KOTOPOH y4acCTBY-
et Poccus.

CeropiHs 1o BCeMy MUPY 9KCIIepThI-9HepreTn-
K1 paboraror HaJ 3agadamu nHTerpanyuyu BV
B 9HEPrOCKCTEMBI U [lepefadyl BO30OHOBLe-
MOJ1 3HeprM Ha fajibHIe pacCTOsAHUA. B Kaue-
CTBE OJHOTO V3 MHCTPYMEHTOB JIJISl peIlleHNs
3THUX 3afla4 PacCMATPUBAIOTCA BBICOKOBOJIBT-
Hble ceTu mocTosgHHoro Toka (HVDC), koto-
PpBble TTO3BOJIAIOT IIepefaBaTh 37IEKTPOSHEPIUIO
Ha THICAYM KMJIOMETPOB C MYHMMAa/IbHBIMUI
MOTEPAMMN.

B EBpore noka peannsyrorcs TOIbKO IOKA/Ib-
Hble HVDC-1m1poeKTbl, 0XBaThIBaKOIINe OTHE/b-
Hble cTpaHbl. HelaBHO nOMyunn pekopgHoe
¢duHaHCMpOBaHMe 578 MITH eBPO (PpaHIy3CKo-
MCITAHCKUI IPOEKT II0 MPOKJIafIKe IIOJBOJHOTO
Kabes yepes Buckaitckmit 3anus. Takke uccie-
IYIOTCSA TIOAXO/BI K Iepesiade 3/1eKTPOSHEePTUN
¢ wenbdosbIx BeTponapkos yepes HVDC n nx
COIPSKEHUIO C CYIeCTBYIOIIVIMIU 9HEPTOCUCTe-
MaMI [IepeMEeHHOTO TOKa.

Tem BpeMeHeM Ha IPYTOM KOHILIe KOHTVHEH-
ta fnonnsd, Kuraii, I0xnaa Kopes, Monronnsa
u Poccus cTposAT IIaHbI CTPONUTENBCTBA A3-
aTCKOM CyIepceTH 1 y>Ke MOAMICany MeEMOpaH-
IyM 0 B3a¥MONOHMMaHUU. CTpaHbI-y4aCTHUILBI
IIPOEKTa pacCMaTPUBAIOT €r0 KaK BO3MOXKHOCTD
MIOBBICUTD 6€30I1aCHOCTb CBOETO SHEProcHabXe-
HIA U YCUINTD PErMOHANIbHYIO MHTErpalyio.

[TpopaboTKa IpOeKTa SHEPrOMOCTA MEX-
ny Snonueit u Poccueit Havanmach emé B 2016 .
[1aBHBIIT ATOHCKMI MHBeCTOp IpoekTa SoftBank
u KoMnaHuA «PocceTn» opraHusoBamy Ajs 9To-
IO COBMECTHOE IIPOEKTHOE IpefIpusaTHe.

Ha Temy passutusA cynepcereit B Asuu u Espo-
1ie Hai o6o3pesareib Annna Pegocosa becenyer
¢ Pae Kson Yynrom (Rae Kwon Chung) - naypea-
toM HobeneBckoit mpemun mypa 2007 T., 41eHOM
MexyHapOfHOr0 KOMMUTETa IO IPUCYIKIEHIIO
npemnn «[106anbHast SHEPIUA».

— Tocnooun Yyne, xaxoewvt, no Bawemy mne-
HuU10, 6apvepuvt 011 «3eEHO20 pocma» 6 cmpa-
nax Eeponvt u Asuu?
— Ouenp Xopoumit Bonpoc. S y6exsiéH, 4ro
I/IaBHBIIT 6apbep — 9TO OpUEHTALNs Ha KPAaTKO-
CPOYHBIIi BBIMTPBINI, IPYTYMU CIOBAaMM, He-
JanbHOBUAHAA nomuTuka. Hanpumep, JJonanbn
Tpamn cTaBUT Ha IepBOE MECTO CKOPYIO IpH-
OBUIb aMepMKaHCKMX KoMIanuit. Korga oH roso-
put: «CHauana Amepuka», — OH Ha CaMOM Jiene
JMeeT B BUAY: CHadaja — IIpUObIIb aMepUKaH-
CKUX NpeIpUATUIL. «3e/IEHDII POCT» IpeIona-
raeT OPMEHTALMIO Ha JOITOCPOYHYIO BBITOLLY, a
He IIpMOBIIb B KPATKOCPOYHOM IUTaHe. Ecim Bb
BHJIMATE/IbHO M3y4MTe SKOHOMUKY POTO3IeK-
TPUYECKVX CTAHLVI VJIU 37IEKTPOMOOIIEN, BB
YBUAMNTE, ITO UX IOTEHIIMA MOXKeT OBITD pea-
JIM30BaH TONIBKO B IOITOCPOYHOI IIEPCIEKTUBE.
Cy6cupny 1 pyrue Mepbl TOCYAapCTBEHHON
HOAeP>KKI HeOOXOAUMBI [/ TOTO, YTOOBI CO3-
TaTh TEXHOIOTMYECKME 3a/Ie/Ibl U ITOATOTOBUTD
YCTIOBYA /IS pasBUTHA OYAYIINX 9KONIOTIYe-
CKM YUCTBIX PBIHKOB, IO3TOMY IIPaBUTETbCTBA
JOJDKHBI OBIT TepIIeNMBBL 37Iech, Kak B 06pa3o-
BaHMM: HY>XHO BK/Ia/JipIBaTh 20 JIET 1 TOBKO I10O-
TOM MO>KHO GYZIeT IIO>KIHATb IITOABL.

— Kaxoevt ocnosnvle 2nobanvuvie u pezuo-
HanvHole Opaiiéepvl pazeumus cynepcemeti

6 Eepone u Asuu?

— 51 6Bl cKa3ayI, YTO CHAaYasIa HOABMINCH Pas-
JINYHBIE TEXHOIOTMYECK)e MTHHOBALINY, B TOM
4uCie B 0O/IACTY TIepefiauyl SMeKTPOIHEPINIL.
3arem HEKOTOpPbIE YaCTHbIE MTHBECTOPDI OL€HU -
I IOTEHIIMA/IbHBIE BBITOLBI OT IIPUMEHEHNA
cymepceTeli, HOCTPOEHHbIX Ha OCHOBE BBICOKO-
BOJIBTHBIX JTMHUI TIOCTOSTHHOTO TOKA, I Ha4Ya/In
UCKAaTb FOCY/JapCTBEHHYIO MofepxKy. ITo-
CTIeHAs BaXKHa, IIOCKONIBKY B TPOEKTAaX TAKOTO
pozia HeoO6XOAMMO HOCTUYD COTTIAIICHI MEXY
PAOM CTpaH.

" Oma koHuenuus npegnoAazaem, umo cmpaHol goakHbl o6ecneuuBamo skoHoMuueckul pocm, pauumeAabHO

UCNOAb3YA NPUPOgHbIE PECYPCbI U CMUMYAUPY# poiHku akoaozuueckux moBapoB u ycaya.

2 Cm.: «DHepaoBekmop», N® 5/2017, c. 5.
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B cmydae AsmaTckoit cynmepceT’ pedb UAET
o niepegave 100 I'Bt MomHOCTY THAPO-, BETPO-
BOJ1 I CONTHEYHON 3Hepruyu Mexxay Monronuert,
Kuraewm, I0xHoit Kopeeii, fAnonneit u Poccu-
eil. IllaBHas MHMLMATKBA B 9TOM IIPOEKTE IpU-
HaJlI&XXUT SIMOHCKOMY OusHecMeHy Macaécu
Cony, 1 Ha3BaHHbIE CTpaHbI €€ nogep>xamu. OH
IJTAHMPYET BJIOXKUTD B IPOEKT 250 MIpH, JOJIL.
M PacCYMUTBHIBAET IOMYIUTh Ipu6ObIb. [To MOeMy
MHEHMIO, CTO/b JJa/TbHOBU/HbIE TPeIIPUHIMA-
Tenu, kak Macaécu CoH, MOTYT ChITPaTh OYeHb
Ba)XHYIO PO/Ib B Pa3BUTUM CyIepCceTel.

Ewié onyH Ba)XHBII ipaiBep /1 MOf0OHBIX
«3€TIEHBIX» IIPOEKTOB — 3TO MONMNTIYECKASA BOJIA.
Xopoumumit mpuMep MOfaa HaM ObIBILINIL Ipe3n-
nenT ®pannun @pancya Omnang. [ocne nop-
nucaHysA [TapyKcKoro cornameHns oH Ipef-
JIOXKIII CO3[aTh II0OATBHYIO0 KOATUIMIO CTPaH
¢ o611ieit cHCTEMOIT HAJIOT006/I0XKeH s BBIOPO-
COB YITIEKMCIOTO ra3a. Takas cucreMa mo3Bo-
7mta 6bl CTpaHaM IONTYYUTD JEHbIU A QU-
HAHCUPOBAHNSA «3€EHBIX» MPOEKTOB. OHAKO
mpeeMHUK OJMaH/ja CTOPOHUTCS 9TOM UIEN, ITO
OYeHb IevYasbHo. I cunTaio, YTo 06LINIT Ha/IoT
Ha BBIOPOCHI — OIVH U3 Ba>KHEJIINX UHCTPY-
MEHTOB (pVCKa/IbHOII TOTUTUKY, HATIPAB/ICHHO
Ha Pa3BUTHE 9KOTOTMYHOI 3KOHOMMKH. K coxa-
JIEHUIO, 3TOT MHCTPYMEHT CETOfIHSA HE O49eHb I0-
ny/sApeH. Bpap mt Ml cMoxeM J06UTbCs 06-
11]eT0 KOHCEHCYca II0 3TOMY BOIIPOCY Ha ypOBHE
OOH, nosTomy Ba)kHa MHUIIVIATHBA TPYIIIbI
PasBUTHIX CTPaH.

— Kaxyto ponv 6 6yoyweti snepzocucmeme 6y-
oym uzpamv cynepcemu u MuKpocemu, Komo-
Pute celiuac pazeusarmes napannenvHo?

— MukpoceTy, nin TOKaIbHbIE SHEPTrOCH-
CTeMBbl, 6€3yC/IOBHO, IPEACTABIAIOT CO00I1
MHTepecHOe sIBJIeHMe 1 00/1alaloT CepbE3HBIM
HOTEHI[MA/IOM PasBUTHA. MyKpoceTu u cymep-
CeTM MOTYT IOLOMHATD APYT Apyra, Ipuobpe-
Tasi BOKHYIO POJIb B 9HEProCUCTeMaX OYAyLIero.
Ho ot cymnepcereit >kgyT 60/blIIero, MOCKOMbKY
OHII CIIOCOOHBI ITepeaBaTh OTPOMHBIE 00 bEMBI
9/IeKTPOIHEPIUNL.

— Kaxoevt mozym 6vimv kpamxocpounvle

u 0onzocpounvie s Pexmot O IKOHOMUKY
cmpan, coeOUHEHHBIX cynepcemamu?

— CrpaHbI-3KCIOPTEPHI BO30OHOBIAEMOII 37IeK-
TPOSHEPTUN NOTYyIaT MHOXKECTBO BBITOJI. 310
BBICOKIE JJOXOJIbI OT € IIPOJIa>KM, HOBbIe paboune
M€CTa, 9KOHOMNA IIPUPOAHBIX PECYPCOB U T. 1.

VIMnopTépsl, CO CBO€J CTOPOHBI, CMOTYT
yay4qmmnThb sKonoruio. Hanpumep, B Kurae
Hace/IeHJe CeTOJH:A CTPajjaeT OT 3arpsA3He-
HUI BO3/lyXa, BHI3BAHHDBIX CXKMTaHVEM Opra-
HUYecKoro tonnnsa. Ecnn CTpaHa HOTIy'{]/IT
}IOCTYH K 9KOJIOTMYeCKU YUCTON 9HEeprum us3s
Mounronuu nnn Kasaxcrana u cTaHeT e€ M-
IIOPTHPOBATh B O0NBIINX 00DBEMAX, OHA CMO-
>KeT 136aBUTHCS OT CMOTa, CHU3UB NOTpebIe-
HUe yITIA.

Bbl HaBepHsKa 3HaeTe, YTO NpobdiemMa 60ii
BO306HOB/IAEMOI FeHepaLny, 6yAb TO BeTpsi-
Has VIV COTHEYHas, B TOM, YTO /I ONTyYeHN
60/Ib11I0}T MOITHOCTY TPe6YIOTCS 061Mp-

Hble IPOCTPAHCTBA. B TaKMX IJIOTHO HaceNEH-
HBIX TOpopax, Kak ITexun n lllanxait, He Hait-
™ HeO6XOIU/[MI)IX UL yCTaHOBKI/I TE€HEPATOPOB
Hnoma,ueﬁ, HOSTOMY Cyr[epceTM MOI‘yT urparb
OYeHb BaXHYIO POJIb, COEMVHAA Pa3HeCEHHDIE
Ha TBICAYY KMJIOMETPOB LIEHTPBI ITPOM3BOACTBA
U HOTpebIeHns 371eKTposHeprun. CoeanHsiTh
pasHble CTPaHbI C BHITOJOI [/IA BCEX CTOPOH —
O4eHb XOpoluas ujes.

— Kaxue 6év1306vt Bvt 6udume 0ns pazeumus
esponetickux cynepcemeii?

— I c/IBILIATI O MHOTHX IUIQHAX I10 IIOCTPOEHNIO
cynepcerteii B Eporte. Hanprmep, 6e3 manoro
IeCATD JIeT Hasaf [OSIBI/IACH MHTEPeCHAs Ufest
pasMecTHTb B IycThiHe Caxapa K/IacTep CONHed-
HBIX 9/IEKTPOCTAHLINIL U COeAMHNUTD ero ¢ EBpo-
1ot (oppo6Hee cM.: «DHEProBeKTop», Ne 6/2015,
¢. 6 — npum. ped.). [Ipobrema B TOM, YTO 3TOT

U IpyT¥ie JABHO IIPeIOXKeHHBIe IPOEKTHI HATOM-
KHYTH/ICI) Ha IMOJIMTUYECKIME I TEXHOIOTNYECCKINE
6apbepsl. Ceifyac OZOOHbIe IIPOOIEMBI y)Ke pe-
IIAIOTCS, TaK YTO Oy/yIIee eBPOIENiCKIX CyIep-
ceTeli — JIefI0 TOCY/IapCTBEHHOM 9HEPreTYeCKON
HO/IUTYKM U YACTHBIX HBECTULIMIL.

— Kaxoevt wancot na coedunenue asuamckux
u esponeiicKux cynepcemeii unu 0asjce Ha c03-
oanue znobanvHoti cynepcemu?

— S gymaio, ITO 9TO BO3MOXXHO, HO O4eHb He-
ckopo. TeM He MeHee 51 HAIEI0Ch, YTO PAHO

W/IV IO3JHO IIOSBSITCS YCIIEIIHbIE IPYIMEpPhI
KPYIIHBIX PEIMOHA/IbHBIX CyTIepCeTel — XOpOo-
111 IPOEKTbI, KOTOPBIE IOCTYXXaT 06pasLoM
st moppaxkaryst. OHM U IOJTONKHYT IIPOLieCe
JAJIbHENIIEro 06beHeHNA Hal[IOHAIbHbIX
3HEPrOCUCTEM.

— Cnacu6o 3a unmepectyio 6ecedy. 38

SHEPrETUYECKOE COOBUWECTBO BCEPbLES
3AAVMAAOCH O MOAEPHM3ALUK TIOC

YCAOBHBLIE AEHbLIMU

ynpyra Moero 3HakKoMoro o0-

AapaeT yAUBUTEABHBIM TaAaH-

ToM. OHa AeraeT AeHbI'u OYyK-
BanAbHO U3 HUYero. «Aapaii Kynum
amom NyxXoBU4YOK, OH cmoum BCero
AUulb Mpu mblCAYU», — IPEAAATAET
OHa CBOeMY MYJKY Ha BellleBOM PBIH-
Ke. [ToToM, BBICAYIIIAB €ro AOBOABI, OT-
Ka3bIBaeTcs OT cBoer npen. I MuHyT
yepe3 ABaAlaTh ropoput: « Caywati,
gaBaill KynuM 3my 4ygecHyl0 Kogpmy
3a noamopbsl mbicsauu. Begb Mbl Xxe
He KynuAu NnyXoOBUK, 3H@4um, y HAC
ecmb AUWHUE mpu mbicaiul »

C meHbraMu Ha pasBUTHE S9HEPTeTUKY IIPUMeEp-
HO TaKasd e cuTyanma. Bce roBopAT, 4To ckopo
BBICBOOOJATCSA TUTAHTCKIE CYMMBI, KOTOpPbIE
HY>KHO pa4MTe/IbHO PacIpefe/InTh, YTOODI I10-
y4uTdb Hanbombunit 93¢ dexT A/t 0OHOBTe-
HJ: MISHOLIEHHBIX TeHepHPYIOLIMX MOLUTHOCTEN
u passutna B/O. Ho otkyna onn Bo3bMyTCs,
3TV CyMMBI?

BOAMEBHOE CAOBO «ATIM»

18 ¢eBpains 2018 r. Komuret PCIIII o sxep-
TeTHYeCKOI! IIONUTUKE U S3HeProapPeKTUB-
HOCTH COBMeCTHO ¢ COBETOM ITPOM3BOJMTE-
Jieit SHEPTUU MPOBE/IM «KPYI/IbIil CTO» Ha
TeMy «IlepcnieKTUBBI pasBUTHA SHEPTETUKM:
YCTOIYUBBIE TPEHMDI», I7ie CTOTKHY/NCH Ca-
Mbl€ Pa3Hble MHEH.

Kak cripaBemmBo OTMETIIT TeHepaIbHbII
mupextop AO «CYIK» Bragummp PamreBckuii,
JIIM - ato daHTacTHYeCKass UCTOPYS yCIexa.
Ecnu paHbIe perynsaTophbl BBIKpYYMBaIu PyKu
HOTpeOUTeNAM, 3apaHee NOBBILIAsA Tapu bl A/
TOrO, YTOOBI HAOpATh CPEfCTBA Ha HOBOE JHEP-
TeTUYECKOEe CTPOUTENBCTBO, TO TENEPD, IO C/I0-
BaM Bragumupa PamreBckoro, cosgana abco-
JIIOTHO HOBasl pery/sTopHas 6asa. «[JIIM - amo
6 NOTIHOM CMbICTe UHPPACHPYKIMYPHAS UNO-
mexa. VIHeecmopvl HAWIU 0eHb2U, NOCIPOUNU
aHeP2000BeKMbl, NPedBABUNU UX, U MOTLKO 1O~
c71e amoeo nompebumens 6 meuerue 10-15 nem
HAYAN UX ONAA4UEAMb, — OOBACHI Bragumup
Pamesckuit. - baazodaps JJIIM nomyuerot myno-
MunauKamueHvie dPexmot 071 IKOHOMUKU
8 UEIOM, IHEP2EMUUECK020 MAUUUHOCPOEHUS
u Opyeux ompacrneti, cobpanvl HAsO2U, NOTEUTUCH
pabouue mecma u m. 0.»

A cerogHsA Ha IOBECTKE JHA CTOUT MOJEp-
Husanua poccuitckux TOC. OTo HacTOATENb-
Has HeOOXOIVMOCTb: CPefiy PasBUTHIX CTPaH
mupa 'y Poccunm camas crapas tennosas sHep-
retuka. 30% HaIIKX reHePUPYIOIINX MOLIHO-
CTeil IMEIOT BO3pacT 6oiee 45 /€T, a CpeqHMIA
BO3pacCT 3NeKTPOCTaHIMIt — 34 ropa.

BOABIIUE OXKUAAHUS

B crepyromeM flecATUIETIN 3aBEPLIAIOTCA CPO-
KU IIaThl 38 MOILITHOCTb 110 GOTIBIIOMY KOJIM4e-
ctBy JITIM-06p€KTOB, IOCTPOEHHBIX B 2011
2017 rr. Cormacuo ma"HubM Acconmanym «CoBeT
pbiHKa», B 2021 1. cymMapHble mnaTexu no JIIM

Cpeny pa3sBUTBIX CTPaH

mupay Poccun camasn crapasa
TeI/IoBasA 3HepreTuka. 30% Hammx
TeHepUPYIOLIUX MOLUHOCTEN MMEIOT
BO3pact Oonee 45 11eT, a CpeFHMIT
BO3PacT 3NeKTPOCTAHIINIA —

34 ropga.

TOCTUTHYT IIMKA, TIOC/Ie 9eTO HAYHYT CHIKATh-
cs. M cpepcTBa Ha MOJIEpPHU3ALINIO YCTAPEBIINX
IIAPOCHU/IOBBIX CTAHIMI BOSHUKAIOT U3 IIPei-
HOJIOXKEHMA O TOM, YTO IIATeXM MOTpeduTe-

Jelt B CBOEM pOCTe He OYAYT omepexxaTdb o0LIyIo
uHOALMIO. VIMEHHO TaKoe yC/IOBYe TOCTABIU
ITpesupent Poccun Bragumup IlyTun B fekabpe
2017 r., xorga pan nopydyennue IIpaBurenbcTey
paspaboTars mporpammy Mopepausanuy TIC

¢ yuétoM HeobxoamumocTu MopiepHusanuu A9C
U pa3sBUTHA 3e€HOI SHepreTnku. Takxe mpep-
nosnaraeTcs, 4To ¢ 2019 r. mepectaHeT B3UMaTbCsA
Haz6aBKa Ha BBIPaBHUBAHIE L[eH Ha 9/IEKTPO-
sHepruio Ha [lanbHeM BocToke o cpefHepoc-
CHIICKOTO YPOBHsI 1 He 6yyT BBeeHBI HUKAKIE
HOBbIe HatbaBKu. Kak BuanTe, TEHBIM HA MO-
TePHNU3ANNIO — BECbMa YCIOBHBIE, 3aBUCAIINE OT
HECKOJIbKUX «eCITI».

YUCTBIN PACUET

Hupexrop Accoumannu «Coob1iecTBo morpe-
6urenei sHeprym» Bacummit Kucenés BbicTy-
1 npotus JIIM u npenioxXus reHepupyo-
MM DPefIpUATUAM MOJEPHU3MPOBATh CTaphle
97IeKTPOCTaHIMM 3a c4éT pubblv Ha PCB 1
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TIIaThI 3a MOIHOCTD. Bacummit Kucenés co-
CTazics Ha To, 4To ¢ 2011 mo 2017 rr. MMen MecTo
«OnepeIarnuiuil pocm yeHvl INeKmpoaHepeun Ha
ONMOBOM PbIHKE HO OMHOUIEHUIO K UHPAAUUUY.
OpHako mpefcenaTenb IpaBaeHNsA ACCOIVAIN
«HII CoBer ppiHKa» Makcum BoicTpoB 06b-
SCHWJI, YTO OTIEPEXXAIOIINI POCT I€H BbI3BaH
BMelIaTebCTBOM IIpaBuTenbcTBa, KOTOpOE pe-
IIMJIO 3a CYET MOTPEOUTENIEN STEKTPOIHEPTUN
cybcunuposarh passutye Kakasa u JJambHero
BocToKa, CTpOUTD 0O'BEKTHI 9/IEKTPOTeHEePALINN
B KppImy, foporye aToMHble CTAaHLIMU U T. JI.
«Ilena onmosozo poiHKaG, OUUL4EHHAS O YeHbL
MOWHOCMU, pACém Huxe ungnayuu, 6 2017 2.
0Ha 8006u4e He vipocna», — moripasu Kucenépa
Makcum Brictpos. Takum 06pasom, noTpebute-
71 BpOZie KaK >Ka/IyI0TCA He II0 afipecy.

Ha «kpyrmom cromne» npucyTCTBOBAIN B OC-
HOBHOM TIP€JICTABUTENN T€HEPUPYIOMINX KOM-
HaHI/Iﬁ, TOCYyAapCTBEHHDBIX BEJOMCTB, MaIlN-
HOCTPOMTCHCI?'I, 71 OHI JIETKO OTME/IN OCHOBHbBIE
apryMeHTBI OTpeOuTeelt, I0C/Ie Yero MpHUHI-
JINCH )KUBO 06Cy)KI[aTI), KaK HayTy4qImyMm CI1oco-
OO0M pasgenuTh MKYPY elllé He yOUTOro MefBefs.

PA3MA3AHHAS TEHEPAITUS

B aTOT MOMEHT B ayUTOpUI BO3HUKIIO CIOppe-
a/IMCTUYECKOe OLTYIeHNe, YTO IPOU3BOAUTENN
U PEry/IATOPHI Tydllle 3HAIOT, YTO HY>KHO ITOTpe-
6urensam. ITo HalleMy MHeHMIO, TIOFOOHOE OLIy-
IeHNe MOXKET OKa3aTbCsl 0OMaHYMBBIM.
KoHe4HO, HOTpe6uTeNIb OTPEOUTENI0 — PO3Hb.
Hy>xHo pasnnyarh Takye UX KaTeropuy, KaK Ha-
ceTleHe, OIOJPKeTHDIE OpraHM3aALUM, KOMMepYe-
CKJe CTPYKTYPBI, 3aCTPONIINKN 1 KPyIHAS IPo-

on,
Ne 5
/Vat,(,na[ Laborato™-

BEKTOP PA3BUTUA

MBILIEHHOCTD. [Ip14éM IoCeqHAA pearupyer
Ha CTIOKUBLIYIOCA B OTPAC/IY CUTYALMI0 KOHKPET-
HBIM JIe/IOM — TIEPEXOAUT Ha COOCTBEHHBIE UCTOY-
HUKJ 9HEPTrOCHA6XeHNIs, KOTOPbIe HbIHE IIPVHI-
TO Ha3bIBaTb pacnpenenéHuoit renepanueit (PT).

TouHOIT CTaTUCTUKM 110 MOIIHOCTAM PI' Hu
Y KOTO HeT, a IpUO/IM3UTEIbHbIE OLIEHKI KOJIe-
6moTcsA BOKPYT uncra 15 BT g1 06bexToB Ma-
noit MougHocTH (7o 25 MBT) 1 cBbime 10 I'Br
st 607mee KPYIHBIX O/I0K-CTaHIMIL, HOCTPOEH-
HBIX [IPY 3aBOfIAX.

Bripa6oTka anexTposHepruu obsekramu PT
pacTér 1o KpaitHeil Mepe BBOe OpICTpee e€ 06-
111ero IPOM3BOJCTBA B cTpaHe. [Ipu aTom mo-
CTETIeHHBIII YICXOJ, KPYTIHBIX IIPOMBIIITIEHHBIX
norpebureneit u3 EqyHoi sHeprocucteMsl npu-
BOJMT K TOMY, YTO OHa ONMpaeTcs Ha BCE MeHee
IIaTéXeCII0COOHbIe CYyOBEKTHI — OIO/KETHBIE U
He6o/IbliIMe KOMMepYeCcKye CTPYKTYPBI, a TAKXKe
JKWIMIHO-KOMMYHA/IbHOE XO3AJCTBO, ITe Ta-
PpuBI XKECTKO PEryIUpyIOTCs TOCYFAPCTBOM.

«OHU CAMU TIPUIIIATI»

B Hayane Teky1ero Beka apxeonory UccuefoBa-
mu octpos Ilacxu, ctapasch paspemnTb ABHOE
IIPOTUBOpPEYNe MEKAY OOMBIINM KONIECTBOM
KaMeHHBIX U3BasAHNII, KOTOPBIMU yCeSH OCTPOB,
¥ MaJIOYMC/IEHHOCTBIO, @ TAKXKE OTCTAIOCTHIO
MecTHOTO HaceneHus. Ha Bonpoc, oTkyza
37€Ch 9TU U3BasSHMS, dDOPUTEHBI OTBEYAIOT:
«OHu camu npuwnuy».
OpHa 13 TUIIOTe3, BIIOJIHE IOATBEPXKIAEH-
Hasl apXeolornuecKuMm apredakramu, 3By-
unt tak. Korga-to octpos ITacxu 65171 TOKPBIT
TYCTBIMY JI€CAMU, KOTOPbI€ CITY>KMUIIY OCHO-
BOI1 171 XKU3HU. JII0M MCTIONIb30BaIN ApeBec-
HY JyL CTPOUTENbCTBA >KU/INIL U1 Kopabreit, ALt
TOIIKY I1eYeil, U3TOTOB/IEHA Mebeu, JoMalIHel

OyTBapI/I u T. . O6IecTBO IPOLIBETaIO ¥ MOITIO

TI03BO/IUTD cebe U3TOTOB/IEHNE KPYITHBIX KaMeH-
HBIX IJIOTIOB [I/IS1 PETIUTMO3HBIX 0OPSIIOB.

B xaKoJi-ToO MOMEHT BBISICHUIOCH, YTO BBIPY-
6aeMble Ha OCTPOBE JIeca He YCIIeBaloT BOCIPO-
MU3BOJUTDHCS €CTECTBEHHBIM ITyTEM. V1 ero sxu-
TeM BMECTO TIepPeXofia Ha PeXXMM S3KOHOMUM
TOJIBKO YCKOPW/IM BBIPYOKY iepeBbeB, COPEB-
HY$ICb MEXX/y 060i1 3a TO, KTO HAKOINT 60/Ib-
II€ IIEHHBIX CTBOJIOB OKOJIO CBOETO loMa. Beko-
pe 7ieca Ha OCTPOBE COBCEM MCYE3IH, A Yepe3
HECKOJIbKO JIET yTac/la M MeCTHas IMBUIMN3ALNA.
JKureny octpoBa GBIV BHIHY>KZIEHBI IIepece-
JIMTBCA B APYTHUE MECTa.

3adeM MbI 9TO pacckasbiBaem? UToObI Me-
TaOpUYECKM [I0KA3aTh, YTO B YCIOBMAX yXO-
Ia KPYIIHBIX IIPOMBIIIIEHHBIX IOTpeOuTeNelt 13
Enmnoit sHeprocucTeMbl Harpy>kaTb OCTaBUIMX-
A IIATebIIVKOB JOIIOMTHUTETbHBIMY IT060pa-
MU, KaK 9TO CETOfHA JiellaeT TOCyAapcTBo (Ha-
IpUMep, Ha CTPOUTENBCTBO MYCOPOCKUTAIOIIIX
3aBOJIOB), HElA/IbBHOBMIHO 1 OeCIIepCIIeKTUBHO.
Tem 6or1ee 4TO TeM CaMbIM MOYKHO 3a0JHO IMIC-
KpeguTupoBaThb 1 caM MexaHusm JIIM.

BCEM CECTPAM IO CEPETAM

Opnako faBajiTe BepHEMCA K [IENIEXY ellié He
NO/Ty4eHHBIX fleHeT. [To npegBapuTenbHbIM
oneHkam Acconmanym «CoBeT ppIHKa», KOTO-
pole 03Byun1 Makcum bricTpoB, Ha MofepHu-
3anmio cTapbx mapocunosbix TIC ¢ 2022 o
2035 IT. MOXHO OY/eT eXerofHO BBIIEIATD OT
50 mo 250 mpx py6. IIpy aTOM Ipefmonaraercs,
yro nporpamma JJITM BV 6yner nosropeHa
B IIpe>xHeM 00'béMe (Torma Ha BVD 6ynyT exxe-
TOZ{HO BBIAEATHCS O 100 MyIpH py6.) mmn sxe
yBenM4eHa NPUMEPHO BYETBEPO C HEKOTOPHIM
CHIDKeHUeM IieH (zo 300 mpp py6.). M ato —
MMHIMAJIbHbIe CYMMBI, KOTOPbIe HEOOXOAVIMBI
I 0OGHOBJICHMA YCTaPEBIINX MOIIHOCTEIL.

OueHb Ba)KHO, YTO IHBECTOPBI BEPAT 00e-
LIAaHUAM PETYIATOPOB M He TPOYb IIOBTOPUTD
YHAYHBIN OMBIT. «MbL 20Mm06bL 6 CLyUae HAMU-
4Us HO80LI 00120CPOUHOL 002080PEHHOCHU pe-
uHeecmuposamy nony4aemule 0eHveu, — CKasas
Brnapumup Pamesckuit. — Ilosmomy mut cetivac
o6cyxdaem, KaK ny4uule 3anycmum HOBbll UHBe-
CMULUOHHBLTL NPOUecc».

NBaun POTOXXKIMH
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AEAUTCO CBOEW MACCOM C BEMAEN?

R

ecMOTps Ha nHGOpMaInOHHBIN

IyM Hac4éT rno0aAbHOTO II0-

TenAeHNs, Ha Hallel NMAaHeTe,
MOX0JKe, HacTyInaeT MaAbIii AeAHUKO-
BbIN mepuoA. 'azeTa «DHEProBeKTOpP»
emeé B HOI0pe 2014 r. onyOAUKOBaA-
Aa HmpeAyIpeXAeHne OT KOAAEKTHBa
I'raBHoi# (ITyAKOBCKO#) acTpOHOMUYE-
cKoli oocepBaTopuu PAH. ABTOpUTET-
HbIN y4éHBIN Xabudyanro AbGpycama-
TOB (3aBeAYIOUINIT CEKTOPOM KOCMHYE-
CKHUX uccaepoBanuit CoAHIIa) COOOIINA,
YTO HacCTyIlaeT MOX0AOAaHUE, KOTOpoe
MPOAAUTCS IPUMEPHO A0 KOHIIa BEKa,
npu4éM B ero ray6okou ¢ase (mpmu-
MepHO B 2050—2070 rr.) cpeAHas TeM-
nepaTtypa Ha NAaHeTe ONYCTUTCS Ha
1-1,5 °C OT CEerOAHSIIIHNX YPOBHEH.

Y4auteiBas BBIBOABI YuEHbIX IIyIKOBCKOIT 06Ccep-
BaTOPUM, MOKHO y>Ke CeTOffHA KOPPEKTUPOBATh
BBEPX JIONITOCPOYHbIE IIPOTHO3BI IIOTPEOIeHNA
97IEKTPUYECKOII U, 0COOEHHO, TeITIOBOII SHEPINIU
B Poccun 1 1o Bceit ianeTe. A CypOBBIit KOHeI]
3uMbl 2017-2018 IT. TONBKO YCU/IMBAET HALIN
OXuplaHus Masoro jIefHMKOBOTO NepUoza.

Korpa COAHIIE «OTBEPHETCSI»

ConHeyHas aKTMBHOCTD 1 €€ BIVAHME Ha 3eMITIO
TECHO CBA3aHBI C aCTPOHOMIYECKUMM ABJICHN-
AMI. JIefI0 B TOM, YTO KPyIIHE e I/IaHeThI
Conneunoit cuctemsl (FOnutep, CarypH, YpaH
u HenTyH), MefyIeHHO {BUTasiCh 110 CBOUM OpOM-
TaM, BpPeM: OT BpeMeHY OKa3bIBAIOTCA B OTHOM
Y3KOM CEKTOPE B INIOCKOCTY SK/IUIITHK, T7ie
OHM YCU/IMBAIOT I'PABUTALIVIOHHbIE IOJIA PYT
npyra. BosHukaromiye cusbl, KOHEYHO Xe, BO3-
meiicTBYIOT Ha 3emiio. Kak coo01maoT nranbsaH-
ckne reopusuku Huxoma Ckaderra, Ppanko
Muwnanu, AuToHno beanunun u Ceppxmo Op-
TOJIaHM, CyMMapHas IPaBUTAIVA YeThIPEX IITa-
HeT-TUTaHTOB pa3 B 2318 et (umki Xoncrarra)
Ja’Ke CTIerKa MeHseT apaMeTPhl OPOUTHI 3eMIIIL.
Ho nac ceif9ac mHTEpECyeT, KaK CKOIJIEHNSA TsA-
JKETIBIX IIAHET BO3JEICTBYIOT Ha Hallle CBETIUIIO.
CornHIle MMeeT BeCbMa IOJBIDKHYIO KOPOHY,
KOTOpasi JIETKO pearnpyeT Ha MOIJHbBIE ICTOYHN-
KU TPaBUTALMOHHOTO IPUTsDKeHNs. YTO6BI 10-
HATD 3aBUCUMOCTD K/IMMaTa Ha 3eMJie OT acTpo-
HOMMYECKUX SAB/ICHUI, CBA3aHHbIX C APYTUMMU
IJIaHeTaMU, TIpeJijlaraeM YMTaTe/Io IpeficTa-
BuTb COJHIIE He KaK OTHEHHBIN IIap, a KaK KO-
METY C XBOCTOM, CIIOCOOHYIO IIOBOPAYMBaThCA B
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pasHble CTOPOHBIL. B MOMEHT coeIMHEHNS TAXKE-
JIBIX II/TAHET, YIPOILIEHHO TOBOPS, XBOCT Y//IN-
Hs€TCs, B HEM OKa3bIBAETCA COCPEOTOYEHA
3aMeTHasA 9acTh BHICOKOTEMIIEPATYPHOM KOPO-
HapHO nasMbl. VI ecin «<koMeTa» MOBEpHETCA
K 3eMrTe cBOeit romoBoI («J30yuiKa-u3oyu-
Kd, 6CMAHD K Jecy 3a00M, d KO MHe nepeoom»),
Halleji roy6oii IianeTe OyaeT JOCTaBaTbCA
MEHbIIIe Ty9MCTON COTHEYHOI SHEPIUIL.
BupyumMo, MMeHHO ITOJZ06OHbIe MPOIIeCChI
(a He oxmaxxgenne COMHIJA KaK TAKOBOTO) BbI-
3bIBAIOT HACTYMAIINIA Malbiii 1efHUKOBDIA
nepuop. B 6mpkariime 30 et Temiepary-
pa COTHEeYHOJ KOPOHBI, GUKCHpyeMast Ha3eM-
HBIMI ¥ OKOJIO3€MHBIMI IIPU6OpaMM, FO/DKHA
CHUSUTBCA C IIATY [0 YETHIPEX MM JJaKe TPEX
C TIOJIOBMHOI THICAY rpapycoB. KonmmdectBo
TeIl/Ia, IIOCTYMAOLIero Ha 3eM/II0 C COMHEYHbI-
MU Ty9aMH, 3aMETHO COKPaTUTCH.

BOABIIIAS AOBYIIIKA

Mb1 He 3HaeM, B KAKOM COCTOSTHUM HaXOJATCA
BEIIeCTBA B IIeHTpe 3eM/N. Y INThIBast OTPOMHbIE
pacyéTHbIe JAaBIEHNA U TEMIIEPATyPbl, YYEHbIE
TOBOPAT O TBEPHOI U >KupKoit ¢pasax. HegaBHO
BO3HMKJIA TUTIOTE3a O TOM, UTO B Afpe 3eM/IN
MOXKeT OBITh I1a3Ma. Eciu MBI IpyiMeM 9Ty npeto
3a JAHHOCTb, KapTUHA elllé 6o7Iee YCIOKHNUTCS,
IproOpeTs OTTEHKU CIoppeann3Ma.

Ha moi1 B3r1ap, «mra3sMeHHas» rUumnoTe3a Mo-
KeT CH/IbHO MOJITONKHYTh PasBUTHE HAYK O
3emie. [ToTomy 4UTO, HaIIpMUMeEp, B0 CUX IOP y4E-
Hble HEOXOTHO 3aHMMA/INCh PAa3TMIHBIMU I'€0-
MTATOT€HHbIMM 30HAMM U MHBIMY aHOMAa/IbHBIMI
SABJIEHNAMY B PaiiOHAX T€0IOTMYECKUX Pa3JIo-
MOB, OCTaBJIAAAA 9TU TEMBI J/Is1 YPOJIOTOB U APY-
TUX TIOOMTeIIell BCero TaHCTBEHHOTO Y HeBepo-
ATHOTO. Ec/M ke aHOManuy — 3TO MPOABIEHNA
I/Ia3MEHHBIX ITPOIIECCOB, KOTOPbIE IIPOTEKAI0T
BHYTPM Halllel ITaHeThI, TO HY>KHO IOAPOOHO
Pa3o0paTbcs ¢ HUMM, Ja0bI IIOTYyYNUTh 3aBETHDIN
K/II0Y K APy 3eMIn.

YTOO6BI IIOJIMAaTh BHICOKOSHEPTeTUYECKIe
KOCMMYECKIe YaCTUIIbI, (PU3UKM-IKCIIePYMEH-
TaTOPHbI BHIHYK/I€HbI CTPOUTD XUTPOYMHbIE
HeJITPUHHbIE IOBYIIKY (THUIIa TUTAHTCKOTO Jie-
tektopa IceCube B Antapktupe). Ho maBaii-

Te TIPEATIONOXIUM, YTO BellleCTBO, HEMMOBEPHO
CMJIBHO CKaToe BHYTPM 3eMHOTO AfPa, CIIOCO06-
HO 3¢ PeKTUBHO 3a/iep>KMBATh TaKyue YaCTHUIIbL.

CEBEPHAS NAAIOMUHALIUA

B nomynApHO¥ MTepaType no GpusuKe oTMeva-
€TCsl, 4TO Yepe3 KaXK/Iblll KBaJlpaTHbI CAHTH-
METp 4€JI0BEYECKOTO TeNa eKECEKYHIHO TIPO-
XOIUT OKOJIO 6x10'° HeMITPUHO, MCITyCKaeMbIX

- MATEPUG: COAHLUE

Connnem. IToTok sHEpruy MpocTo HEMMOBEP-
HbIJL. MeXy TeM CONMHEYHass KOPOHA, COCTOS-
I]as1 3 BbICOKOTEMIIEPATYPHOM I/Ia3Mbl, CTY>KUT
HEITOXMM SKPaHOM JI/Il KOCMMYECKMX TTyde,
u3Iy4aeMbIx camuM ceTunoM. Korga Hactynmr
Marblii TefHUKOBBIN IEPUOT, STOT IKPaH CO
CTOPOHBI 3eM/IM CTaHET TOHbIIE, KOCMIYECKIE
JTy4y HA9HYT MHTEHCUBHEl 60MbapanpoBaTh
Hally mIaHeTy. HexBaTka BUAMMOro U3mydeHns
KaK ObI KOMIIEHCHPYETCsl HEBYAVUMBIM.

MaruanTHOE nojIe 3eM/IM OTKIOHAET 3apsKEeH-
Hble YaCTHUIIbI (OITaCHOE MOHM3MPYIOLIee U3TY-
JeHHe) K IIOMocaM. V SKUTen BICOKUX MIUPOT
CMOTYT 4alle JIF060BaThCA TyfieCHBIMY IIOTIAP-
HbIMU cuAHMAMK. Kak 370 mpekpacHo!

CKOABKO AHEM B TOAY?

CornacHo HalleMy IPeIIoI0KeHNIO, TToTasias
B AAPO 3eM/IM, TO €CThb B 00JIACTh TUTAHTCKIX
TIABJIEHNIA VI TEMIIEPATYP, HEITPUHO U ApyTHe
BBICOKO9HEPTeTMYeCKIe YACTHUIIBI 3aiepKIBa-
10TCA B HEM. «BA3kasg» MaTepus pe3Ko 3aMefia-
eT JBJDKEHMEe HEY/IOBYMBIX B OOBIYHBIX YC/IOBY-
AX YaCTHII, CYIIeCTBEHHO YBeIM4MBasl BEPOAT-
HOCTb UIX IIPEBpallleHNs B aTOMHbIe sAzpa. [Ipn
TaKOM IIpeBpallleHNM SHEPIUA YacTUL] UAET Ha
co3JjaHMe HOBOJI MaTepuy 1o JMHIITETHOBCKOI
¢dopmyne E=mc?.

Ecnn sTa runoresa nopTBepaUTCS, HOTYYNT-
s, YTO 3eMJIA IPMpACTaeT BEIeCTBOM M3HY-
TpU, IPMIEM STOT MTPOIIECC YCKOPAETCSA B Masible
JIeIHUKOBBIe nepuopbl. Hackonpko 310 mpaspo-
ofg06H0?

OpHO U3 IOATBEP>KAEHNIT — PAaKT IIOCTeIeH-
HOTO yA/IMHEHNA 3€MHOTO0 rofia. Bo BpemeHa,
KOI7Ia 3apOX/aNnnCh KapTorpadus 1 reoMeTpus,
BUIMMO, TOfi HacumThiBa 360 cyTok. Hemon-
rO AyMasd, y4€Hble PasfeNiu OKPYy>KHOCTb Ha
360 rpajycoB. Pucynku u 3anmcu caMbIX IpeB-
HUIX UVBUIM3AIMNIA, CylleCTBOBABIINX 3a/I071-

IO /IO pacLBeTa KyIbTypbl Maiisl, yKasbIBalOT Ha
TO, YTO B TOAY KOTAA-TO 6bIT Bcero 251 feHb. Bbl
TyMaeTe, JpEBHIE HE YMEU CUNTaTh? A cerof-
HsA TOJl HACYUTBIBAET 365 CYTOK C YeTBEPTHIO.
ITocTenenno yBenmumnsasach B Macce, 3eMA B
CBOEM JBIDKeHMM BOKpYT COMHIA IEPEXOUT Ha
Bcé 6ortee japHIE OPOUTHI.

KoneuHo, He crefyeT 3a06bIBaTh O «JIMHEN-

Ke», KOTOPYIO MBI MCIIO/Ib3YEM I/ MU3MEPEHNSA
roga. Beb IpofoOmKUTENBHOCTD CYTOK TOXKE MO-
KeT MeHATbcA. OFHAKO OHa, 0 Miee, CO Bpe-
MeHeM JJ0/DKHA TONbKO YBETNYMBAThCS, @ HE
ymeHbmaThbcsA. [IoToMy 4TO KaK/Iblii IeHb Halla
T/IaHeTa SHEepT1el CBOETO BpalleHNs C IOMO-
b0 JIyHbBI IPUBOJUT B ABMKEHME OTPOMHbIE
BOJISIHBIE MACChI — BBI3bIBA€T MOPCKIE M OKEAH! -

YecKIe pyIUBbL 1 0TIuBbL Kerary, «9uepro-
BEKTOP» YKe 00BACHS, TOYeMy IIPUIUBBI I OT-
JIVIBBI IOAYMHEHBI HE CTPOTO CYTOYHBIM PUTMAM,
a MPOM3BOAHBIM OT HUX U IIO-PasHOMY IIPOSIBILS-
I0TCA B Pa3HBIX pernonax (cm. Ne 2/2016, c. 8).

3EMHAS KOPA

B mikore Ha ypokax reorpaduim geTei y4ar, 4To
BCe MaTepPUKI KOIZIa-TO IIPeACTAB/IAIN efIHOe
nenoe (CBepXKOHTHHEHT ITaHrero mocpeny 6e3-
6peXHOro OKeaHa), a IIOTOM JIO/ITO «PACIIoN3a-
JIUCb» B CTOPOHBDL. [lecKaTh, IPUYMHOI TOMY —
ABIDKEHME TUTOCHEPHBIX IUIUT, IPOMCXOfAIee
10 MaJIOTIOHATHBIM IpyunHaM. Ecyn xe Mbl
IIpYMeM TUIOTe3y O pocTe 3eMIu, TOrAa OyaeT
ecTeCTBeHHee IPeICTaBUTD, 4To [laHres Korga-
TO IOJIHOCTBIO ITOKPBIBa/Ia 3¢MHOJ IIap. 3aTeM
M3-3a POCTA HAIllel I/IAHETHI B €€ IuTocdepe
06pa30BaINCh TPEIVMHBI, KOTOPbIE IOCTEIICHHO
PacIIMpPA/INCH Vi CETOIHA 3aII0THEHBI MOPAMM

u okeanamu. IIpencraBbTe cebe, Kak TpecKaeTcs
U PacXOAMTCA KYCKaMy COCHOBasA KOpPa, KOIfa
CTBOJI PaCTYILETO JiepeBa Y/IMHACTCS Y YBENu-
YMBAETCA B [UAMETPe.

Kcrary, B paMKax I'MIIOTE3bl O POCTe 3eM/IN
mpoie 06bACHUTD Te (GAaKThI, YTO Ha OKeaHM4e-
CKOM [1HEe 0OBIYHO 0OHAPY>KUBAIOTCSI 60TIee MO-
JIOZIbIe TeOJIOTMYeCKyIe IIOPOJIbI, YeM Ha CYIIIe,

a B rOpax Ha Cyllle BCTPEYaIoTCA MOPCKIE JOH-
Hble OTZIOXKeHNs. Takke 9Ta TUIIOTe3a 00BIC-
HseT OYEeBUHOE IPOTUBOpEeYNe IIOCIENHNX Jie-
CATWIETHUI — HECMOTPA Ha TasgHMe MOIAPHBIX
JIEASAHBIX NIAIIOK, YPOBEHb MMPOBOTO OKeaHa
noHykaeTcst. CTpaxy o 3aTOIVIEHNUM CYIIN BO-
OV U3-3a I7I06a/IbHOTO MOTEIVIEHN CTAHOBAT-
cs1 BCé 60TIee HeTIeTIbIMIL.

* % %

Bynyun cBsA3aH c acTpOHOMMYECKMMM SBIE€HM-
AMM, pOCT 3eM/IM MeeT HEIIOCTOAHHBIN XapaK-
Tep — OH TO 3aTUXAeT, TO ycKopseTcs. B nenom
B CPaBHEHMI C TEMIIOM COBPEMEHHOI KU3HI
3TO SABJIEHVIE CTIMIIKOM MeJJIEHHO€, YTOOBI OKa-
3BIBaTh Ha He€ CyliecTBeHHoe Bauanue. Hanpu-
Mep, pubaBKa IJIOMaAM 3eMHOI TOBEPXHOCT
BPSIJT I OOTOHUT POCT MMPOBOTO HapOfiOHACe-
JIeHN#, a 06pa3oBaHIe HOBBIX YITIEBOIOPOJIOB

B ITIyOMHAX He CMOXKET KOMIIEHCHPOBATh 00b-
éMbl X Ko6bIuM U3 Hexp. TeM He MeHee paccMa-
TpUBaeMas KOHIIEIINA CIIOCOOHA CyIeCTBEHHO
M3MEHUTD HAllM B3I/IANDBI M YMOHACTPOEHN.

V1, Bo3MOXXHO, 6/1arofapsi eyt Mbl Hali[iéM Of-
XOZBI K COOPY «aHOMaJIbHOI» 9HEPIUY, KOTOpas
«COYMTCS» Yepe3 pasoOMbl 3eMHON KOPBHI.

NBaun POTOXXKIH

MNEPCMNEKTUBHBIE TEXHOAOT

CoOAEHAQ 3HEPIUA

CKOPO BYAYT CO3AAHbI
3KOAOMMUYECKMU YUCTHIE MPOTOYHBIE
HAKOMUTEAU U TEHEPATOPbI HA
OCMOTUYECKOM 20®EKTE

HenckoMm yHuBepcurere uM. Opu-

Apuxa Illnarepa pa3zpaboTaH HO-

BBIM 3AEKTPOXMMHUYECKHNH NPO-
1eCC AAS IPOTOYHBIX aKKYMYASTOP-
HbIX OaTapei. Ero «u3ioMuHKa» B TOM,
4YTO B KayeCTBe YAEKTPOAUTA NpuUMe-
HSETCSI CaMbIi OOBIYHBIIN COAEBOMH pa-
CTBOD, NMNO3BOASIIOIINNA YAEEeBUTh TeX-
HOAOTHIO M Pe3KO CHU3UTh JKOAOTHYe-
CKHe PUCKH.

3a6aBHO, HO MHOTOJIETHIIE HayYHbIe UCCTIENO-
BaHNA NIPYBEIN HEMEIKMX YYEHBIX K PeIleHNIo,
KOTOPO€ 1 TaK M3BECTHO KaXK/JOMY JOMOXO03M -
Hy. IIpocTo Mamo KTo 06 9TOM 3aJyMbIBaeTCA.
VIcnonb3ya paccobl 1A TOTO, YTOOBI OMTy4-
IlIe 3aIIaCTY Ha 3MMY Iuiny (rpubsl, Kamycry,
pb16Y...), mopyu 3P PeKTMBHO COXPaHSIOT KIJIO-
Ka/IOpUM MUILEBO SHEPTUM.

Bpsip mu MOXHO IpuAyMaTh 60jee HeIéBbiit
97IEKTPOJINT, YeM PACTBOP OOBIYHOI TOBAPEH-
HOI1 conu. VI oueHb KCTaTy, 4TO, IPUMEHsA pac-
COJI, MOXKHO /I XpaHeHNA SHepIun 3afiefiCTBO-
BaTb LIAXTHI HA Y)Ke BBIPaOOTaHHBIX CONEBBIX
MeCTOPOXXJEHUAX.

YeMm ITPOIIE, TEM AYUIIE

HanomHMM 4mTaTensam, 4To B IPOTOYHBIX aKKY-
MY/IATOPHBIX 6aTapesix UCIIONb3YIOTCS pe3ep-
Byapbl C KaTOIMTOM ¥ aHOTTUTOM — MIOHOCOJIEP-
KaIIMu XupgKocTsavmn. Hacocel mpokaunsamoT
3TU KUAKOCTH Yepes3 3apATHO-TeHepUPYIOI it
6710K, 110 IIPVHINITY [e/iCTBYIA HalIOMVHAOIVI
TOIIVBHBII 97IeMeHT. B aToM 6710Ke aHOMuT

U KaTONMUT CONPUKACAIOTCSA C 3MEKTPOAAMI,
KOTOPBIE HAXOJATCA 11O Pas3-
Hble CTOPOHBI MeMOpaHbl,
TIpOHMLJAEMO] 111 MIOHOB.

B saBucumocTy ot pexxuma
(3apsig wam paspsif) KOH-
LleHTpalusA MOHOB B 6aKax
YBENMYIMBAETCA UM YMEHb-
LIA€TCH, a yCTAHOBKA — II0-
Tpe6/IsgeT WIN BbIAAET 97eK-
TPUYECKNII TOK.

B mepBBIX TPOTOYHBIX aK-
KyMy/ATOpax (cM. «JHepro-
BeKTOp», Ne 2/20 ,C.6)
MCIIONIb30BA/IACh CEepHAsd
KICTIOTa C paCTBOPEHHBIMHU
B Heli BAaHA/IMEM U €TO OKCH-
maMu. ITU BelleCTBa HYXKHO
6BLIO IepyKaTh B CIIELNA/b-
HBIX YCTOIYMBBIX K KOPPO-
3uu 6aKax, ¥ HUKaKOil peun
00 1CII0/Ib30BaHNY IPYPOFHBIX XPaHVJINIL,
6bITH He MorI0. CeroiHs OHO CTaJIo BO3MOX-
ubiM. Boree Toro, yuénbie us Menckoro yuusep-

Kamo

CUTeTa IOIIM [Ja/IbIlIe M 3aMEeHWU/IM BaHaui,
UCIIONb3YEeMBlit [/l HAKOIUIEHMs 3apsAJia, Ha 110-
JIMMEPHBII MaTepyal, YTO II03BOIUIO 0OOMTICD
Hepopornmu Mem6bpanamu. [1pu aTom gocrtura-
I0TCA TIOTHOCTD 9Hepruy nopsifka 10 BTy Ha
JIUTP PACTBOPA U MJIOTHOCTD TOKa 100 Mum-
aMIIep Ha KBaJpaTHBI CAHTUMETD IIOBEPXHOCTI
9NIEKTPOJA.

METABATTHI U3 ITEIIEP

Suepretndeckas komnauus EWE (Tepmanus)
B3A71aCh OCBOUTD HOBYIO pa3paboTKy. B HacTosA-
mee Bpema EWE skcrimyarupyer Ha cesepe lep-
MaHMM BOCEMb IO/[3EMHBIX Ta30BbIX XPaHW/INIIL,
KOTOPbIE YCTPOEHBI B IIellepaX BHYTPY CONEBBIX
CTPYKTYP. VicIio/b3ys! eljé aBe OROOHbIE Iie-
1iepbl 06béMoM 110 100 ThIC. M /15T XpaHeHUs
paccosa ¢ onMMepHbIMY J06aBKaMy, KOMIIa-
Huss EWE cobupaeTcst HOCTpOUTh caMyio éM-
KYIO B MUpe CHCTeMY HaKOIUICHMA SHepruy (CM.
puc. 1). Paccon 6yzeT nomy4eH npsMo Ha MecTe,
IUIS1 9TOTO HY>KHO OY/eT 3a/IUTh Melephl BOLOIL.

ITpoext pas6but Ha Tpu sramna. Ha nepsom
3Talle HAME4Y€HO OCTPOUTD TECTOBYIO CUCTe-
My MOIHOCTBIO 10-20 XBT ¢ pesepByapamu Ha
HIOBEPXHOCTH 3eMJ/I, CIOCOOHYIO 3amacathb 10-
40 xBT-4 anexTposHepruu. Bropoit aTan — mac-
wTabupoBaHme CUCTEMBI 10 MoiHOCTH 100-
500 xBt n émxoctn 0,5-2,5 MBr-4. Ha TpeTbem
ararne (10 IIaHy — K KOHIy 2023 I.) yxe 6yzmer
MIOCTPOEHA NMUIOTHAsA AKKYMYIUPYIOLTas CTaH-
LM MOIHOCTBIO 10 120 MBT, crioco6Has Haka-
mwmBath 1o 700 MBT-4 sHepruu B AByX CONAHBIX
Telepax.

YpenbHasg CTOMMOCTD CTaHIIMM B PacyéTre Ha
€[VIHUILY MOILHOCTY, COIJIACHO pac4yéram, IO/y-
YUTCA PAKTUIECKM TAKOM e, KaK Y TU/[pOoaK-

Nemounuk: EWE AG.

AHoaum

Puc. 1. YnpowéHHana cxema coaeBol akkymyAaupylowel cmaHyuu

KyMmynupylomux cucteM. OfHaKo éMKOCTb Xpa-
HM/INIIA O6yIeT BO MHOTO Pa3 BBILIIe, a IIOLIAflb
3aHMMAEMBIX 3eMe/Ib — MEHBIIIE.

Cunaoi1 ocMOcCA

Tl mpousBoaCcTBa BO30OHOBIAEMOI! SHEp-
TUY MOYKHO MCIIO/Ib30BaTh PasHUILY B CONEBOIL
HACBIIIEHHOCTY MOPCKOI 1 pedHoi Bofbl. I1o
OLIEHKaM Y4EHBIX, 13 IIPECHOI BOJBI, KOTOPYIO
TOTBKO OffHA peKa AMa30HKa BBIHOCUT B AT/IaH-
TUYECKMIT OKeaH, MOYKHO HENPEPHIBHOTO TONTY-
4yatb 1 TBT momHOCTH. Ha cymre sxe MOXXHO
UCTIONb30BaTh, HATIPK-
Mep, COleBbIE PaCTBO-
PBI, TIOTy4aeMble TIpK
usBedeHnn HepTy 13
CKBa>XIH.

Yuénbie npemoxum
IBa OCHOBHBIX CIIOCO6a
npeobpasoBaHNA IPaii-
€eHTa COJIeBOJ HACBIIIEH-
HOCTM B 37IEKTPOIHEP-
ruio. O6a OHM OCHOBAHBbI
Ha JICHIO/Ib30BAHMY MEM-
6paH.

INEeKTPOCTaHLIMY Ha
ocHoBe 3¢ deKxTa Ha-
KOTITIEHMS OCMOTHYe-
ckoro masnenus (PRO,
Pressure Retarded
Osmosis) ycTpoeHsl f10-
BOJIBHO ITPOCTO (CM. pIc.
2). PesepByapsl ¢ coné-
HOI1 1 IPECHOI BOJOM
pasjieneHbl HOMyIpo-
HUIIaeMOil MeMOpaHOIL.
ITop, meficTBMEM OCMOTMYECKUX CU/T IPECHAs
BOJja IIPOHNKAET Yepe3 MeMOpaHy B paccor,
CO37laBas MOBbINIEHHOE [JaB/IeHNE B «COTTEHOM»
pesepByape.

Teopernyeckn paccyMTaHHaA PasHMUIA OCMO-
TUYECKNUX JaB/IeHNIT B MeCTe, ITie peKa BIafjaeT
B OKeaH, focturaet 30 6ap, 4TO SKBUBATICHTHO
Harnopy 300 M — IPOCTO OT/IMYHOMY, IT0O MEPKaM
TUIPOIHEPreTUKN. JIpyToe fieno, YTo CKOPOCThb
bunbTparyy Bofbl CKBO3b MeMOpaHy HIU3Ka,

a II0TOMY IOTPe6yIoTCA MeMOpaHbI OTPOMHOI
IUIOLA/M, YTO BBUIMBAETCSA B OOJIbIIINE 3aTpa-
Tbl. Tak, A1 25-MeraBaTTHOM 37IEKTPOCTAHIINN
HY>KHbI MeMOPaHbI IIOaAbIo 5 MIIH M?. Yi0-
BOJIbCTBUE HeflelI€Boe, 0COOEHHO eCTI y4eCTh,
94TO MEMOpPAHbI IMEIOT CBOJCTBO 3a0MBAThCS
IPUMECAMI.

B 2009 r. B Hopsernu rocymapcTBeHHas sHep-
roxkoMIanus Statcraft moctponna Ha Teppu-
Topuu crapoit 6ymaxHoit pabpuku B Todpre
9KCTIEpPMMEHTATbHYI0 OCMOTIIECKYIO SHEpro-
YCTaHOBKY MOIJHOCTBIO 5 KBT. Tam ucnbIThIBa-
JIMCh MeMOpaHHbIe MOTYIV OOILel! IIOIafbIo
2000 M?, KOTOpBIe O6eCIIedNIN YETbHYIO MOL-
HOCTb TTOpsAKa 1-4 Br/m?. Mem6paHsI 1 Ipo-
MBIIIEHHBIX OCMOTUYECKUX 9/IEKTPOCTaHIIMIT
IOJDKHBI OBITh TOpaszo s dexTusHee, TeM 60-

Mopckasa
oga

JIee 4TO YaCTh SHEPTUM 3NIEKTPOCTAHIINM Tpa-
TUTCA Ha COOCTBEHHBIE HY)KMIBI, BKTIOYas IOJI-
Ka4yKy ¥ GUIBTPALMIO MOPCKOI U PEYHOIT BOIBL.

MNoOHHAS COPTUPOBKA

TexHOMOTWsI peBEPCUBHOTO 3/IEKTPOAMANN3A
(RED - Reverse ElectroDialysis) B cBoeit 0cHO-
Be cOBCeM MHas. VIOHBI corelt mof| BO3eiCTBI-
eM TrpajyeHTa HaChIIeHHOCTY PacTBOpa Ipo-

MoAynpoHuuaemas
MeMbpaHa

MpecHas
Boga

3

Puc. 2. YnpowéHHaa cxema ocMomuueckol anekmpocmaHyuu

XOfIAT depe3 ABe pasntudHble MeMOpaubl. OnHa
MeM6paHa HaCTpOEeHa Ha IIPOITyCKaHMe OTPUIia-
TE€/IbHO 3aps>KEHHbIX aHMOHOB, Ipyras — IO07I0-
JKUTETbHO 3apsKEeHHBIX KaTnoHoB. Hanpsixe-
HIe CHMMAETCA C 97IEKTPOJIOB, 00beVIHEHHBIX
C COOTBETCTBYIOIMMI MeMOpaHaMIL.

I'naBHOE penMy1IeCTBO PeBEPCUBHOTO 37I€K-
TPOAMA/M3a — HEIIOCPENCTBEHHOE Tpeobpaso-
BaHMe pa3fieNIEHHBIX 3apPANOB B 3/IEKTPUYECKYIO
9HEePIUIO, UCKII0Yast TUAPOTYpOuHsl. Braro-
Tlaps 3TOMY MPEUMYIIECTBY 9HEPTOYCTAaHOBKM
IO/DKHBI XOPOIIO MacIITabMpoBaThCA, IPUYEM
KaK BHI3, TaK U BBepX. B mabopaTopHbIX ycio-
BIAX YoKe ITOTy4YeHa yfleTbHasg MOIHOCTD B He-
CKOJIBKO BaTT Ha KBaJ[PaTHBIN MeTp MeMOpaHBL.

B Hupepnanpax kommanus REDStack
¢ 2014 r. TecTUpyeT NMIOTHYIO YyCTAaHOBKY, I10-
CTPOEHHYIO IIPAMO Ha jambe, KOTOpas pasperni-
eT IIpecHoe 03epo Jiiccen u conénoe BarToBoe
Mope (cM. $poTo). PasHuIa KOHIJeHTpaumii co-
JIeiil B 3TOM MeCTe TaKOBa, YTO /I IONTyYeHN
mougsoct 1 MBT He06X0AMMO IIpOKaYMBaTh
4epes cucTeMy Bcero 1 M® mpecHoit u 1 M coné-
HOJI BOIBI B CEKYHJY.

B ogHOM 13 6VDKANIINX HOMEPOB «JHEPro-
BEKTOpPa» MbI IIO[po6Hee paccKaXkeM 06 0cMo-
TUYECKOII 37IeKTpOreHepaluy. 3B
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MEPCMNEKTUBHBIE TEXHOAOT W

OnbIT NPOEKTUPOBAHUG U CTPOUTEALCTBA BUD-CcUCTEM

SHEPIFOCHABXEHNA AAQ BEA30BbIX CTAHLUUA COTOBOW CBA3M

2012-2015 rr. cUCTEeMHBIN UHTe-

rpatrop «Kpok» mo 3aka3y «Me-

radpoHa» orpabaTeIBaA TEXHO-
AOTHH 3HeproodecrneyeHus: 6a30BbIX
craunuii (BC) coToBOM CBA3M, pacIIo-
AOJXE€HHBIX B yAaAéHHBIX pernoHax.
ITocTpoeHb! U IPOTECTUPOBAHBI I'Mi-
6pI/IAHI:Ie CHUCTEMBI C NCITIOAB30BAHUEM
(POTOINEKTPUYECKHX NTaHEAEN, BETPO-
BBIX U AU3EABHBIX T€eHEPATOPOB, KOTO-
pbI€ HE TOABKO IIOBBICUAY HAAEKHOCTH
3HEProCcHa0KeHus, HO U CHU3HUAM pac-
XOABI Ha HOKYITHYIO 39A€KTPOYHEPTHIO
Y IIPUBO3HOE TOIIAUBO.

B aTO11 cTaThe MBI MOAEANMCS yYAQY-
HBIMU HaXOAKaMH U PpaCcCKa’>kKeM YnTa-
TEeASIM O «rpabAsix», Ha KOTOPbIE AYY-
e He HAaCTynarThb.

MypPMAHCK

Ha no6epexxve bapeHuesa Mopst, 6mu3 Myp-
MaHCKa, B 2012 1. 6pU1a HOCTPOEHA IIOTHOCTHIO
aBroHOMHast BC, paboTarolas Ha 9Hepruy Be-
Tpa. Ha ciyvaii ocTaHOBKM BeTporeHeparopa
TaM CMOHTMPOBAHa JVI3e/Tb-TeHepaTopHas ycTa-
HoBKa ([IT'Y) ¢ mpuMepHO HefleIbHBIM 3aIIacoOM
TOIUIMBA U KOHTPOJIZIEPOM, MO3BOIAIONIM 3a-
IycKaTh e€ ynanéHHo.

CpenHecyTO4HOe 9HepromnoTpebnenme 6a-
30BOJI CTAaHIIMM COCTaBAeT 26,4 KBT-4, a cpef-
HErofoBasi CKOpPOCTb BeTpa B TOM palioHe —

6,5 M/c, mpuuém 6bIBAIOT KpaliHe CUIbHbIE
BETpA, CIIOCOOHBIE IIOTHYTh MAYThI BETPOreHe-
paropos. Ha connue nog MypMaHCKOM HaJiexX-
TbI Majio: MHCOMALMA HEeBENMMKA, TaK 4TO COTI-
HedHbIe ITaHe/N JAI0T Bcero 3 KBT-u/M? B [ieHb.

B camom Havase MpoeKTa Mbl HATONIKHY-
JIICh Ha IPOO/IEMY C UIMIOPTHBIM BETPSIKOM,
KOTOPBIiT GBI 0Y€Hb «YMHBIM» I MHOTO(QYHK-
I[IOHATTbHBIM, HO He BBIIaBaJl 3asB/ICHHOI
MOIIHOCTH. 3aMEHI/IN €TO Ha APYTOit BETPAK
(ronmanpgckuit), TIPOCTOV ¥ HaJlEXHBbII, KaK aB-
tomar Kanmamankosa. «[ommanpgen» nmeet npu-
MUTHUBHBIIT (Irorep ¢ HacCUBHOM CUCTEMON
OpUMEHTAaLUM Ha BeTep U 0becIeunBaeT POBHO
Te XapaKTePUCTHUKY, KOTOPbIe 0O€IaHbI Ipo-
usBoauTeneM. Takye BeTPAKY UCHONb3YIOTCA
B Adpuke, rie OHM ceOs OTIMYHO 3apPEKOMEH-
ToBasi, HECMOTPA Ha IPUCYTCTBYE B BO3JyXe
abpasuBHbIX YacTuil. OHU TaKKe ONTUMU3UPO-
BaHBI /11 paOOTHI B CYPOBBIX KIMMATHYECKIX
YCIOBUAX M YCHEIIHO IpUMeHATCA Ha Kpait-
HeMm CeBepe.

YcTaHOB/IEHHBIN CETOAHA Ha CTAaHIIMM TO-
PU30HTAIbHO-0CEBOII BETPOTe€HEePaTOop C A1a-
MeTpOM pOTOpa 4yThb 6o7ee 5 M MeeT HOMU-
HaJIbHYI0 MOIHOCTH 4 KBT (11pnt pacuérHoii
ckopocTy BeTpa 12 M/c) u ciocobeH Bbifiep-
KuBaTh BeTep 1o 60 M/c. Kak nokasanu uns-
MepeHIS, ero CpeHeCyTOYHasA BEIpaboTKa —
38,6 kBr-4. [l HaKOI/IEHN A BETPOBOJ SHEPTUM
ObUIY IIPUMEHEeHbI AKKYMY/IATOPHbIE b6aTapen
(AKB) HampsxenveM 48 B 1 émxocTtbio 800 A-u.

CamMarA

ITox CaMapoit MBI IIOCTPOV/IV TUOPUIHYIO Be-
TPOCONTHEUHYIO CUCTEMY, KOTOpas paboTaeT
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Ha BV, «nopcTpaxoBbIBasich» 0OBIYHOIL Ce-
TBI0. YCTAaHOBWIM IIECTh COTHEYHbIX MaHesei
3€/1€HOTPaJICKOTO IMPOM3BOJICTBA MOIJHOCTbIO
1o 200 BT xa>kmas M TOpM3OHTaNbHO-0CEBON
BETPOTeHePaTOP MOIIHOCTDIO 4 KBT. BeTpa mo
PETHOHY — HeIIoXue, a 6a30Bast CTAHIINA HaX0-
JUTCA Ha XONIMe.

Cpasy oTMeTnMm, 4TO cpefHee moTpebie-
Hye 6a30BOJ CTAaHLUY HOMYYIIOCh Ha YPOBHE
19,2 xBt-4, cpegHerof0Bas CKOPOCTb BeTpa —
5,2 M/c, conmHeuHble TaHeau AaoT 4,5 kBT
SHEpruy Ha KBaJIpaTHbIN MeTp IUIOIAM B
IeHb, CPefHECYTOUHas BHIPabOTKA 9/IEKTPO-
SHEpPruy BeTpAKOM — 12,5 KBr-u.

Jist oxnmaxxaenust o6opynoBanust BC Mbt
IIPYMEHMIN Te030H] (TeIUI0BOJT HacoC), Ipo-
6ypuB 3eM/II0 Ha ITTyOMHY 25 M, Tie KPYIJIOro-
IUYHO Jlep>KUTCA Temrepatypa menee 10 °C.

B cTaH#apTHOI 6a30BOIT CTAaHIIUM TETIEKOMMY-
HYKAI[IOHHOE 060py/i0BaHue MOTpedIIAeT MO -
HOCTb 0K0710 500 BT, 11 MpuMepHO CTONIBKO Ke
«3abupaeT» KOHAULIMOHEP JUIS €T0 OXIaXK/IeHMA.
MBpI >xe IpUMEHM/IN TENIOBOJ HACOC, KOTOPOMY
TpebyeTCs: MOLIHOCTD Bcero 35 BT.

OnTuMusAIus

Ob6opynoBaHe 6a30BOIf CTAaHIIUM IUTAETCA 1O~
CTOAHHBIM HallpsDKeHMeM 48 B, HO B KOHTeliHep,
PaccuMTaHHbBIA Ha TOPOZCKYIO 37IEKTPOCETD,
nopaérca 220 B. Ha nepBoii cragum npoekra
MBI He BHOCWU/IY MISMEHEHUII B TUTIOBYIO CXEMY
mutanuA BC u Hama ru6punHas sHeprocucreMa
6blIa CMOHTHPOBAHA B OTENIBHOM KOHTelHepe.
Iomy4anock Tak, 4TO BETpOreHepaTop BhIpa-
6aTbIBa/ MepeMeHHOE HaIlpsDKeHMe, KOTOpoe
11peo6pa3oBbIBAIOCH B TOCTOSIHHOE 48 B m1st
HaKOIIEHNs 9HEPTUM B aKKYMYNATOPaX. 3aTeM
OHO ITpe06Pa3OBBIBANIOCDH B IIEpeMeHHOE Ha-
npsbxere 220 B, Heo6XogMOe i1 TUIIMYHOTO
BBOJa B KoHTeliHep bC, mocre yero cHoBa B mo-
cTosIHHOE 48 B — y>xe U1 IUTaHms CBA3HOTO
060pyRoBaHMA.

MopnduiuposaTb HaYMHKY 6a30BOJT CTaH-
LM HaM BCE-TaKy MPULIIOCh. V36aBuBLIMCH
OT JIMILIHKX IIpeoOpasoBaTesell, Mbl COKOHO-
MU IPYMEPHO 9% HOTPeb/IseMoit SHEPTUIL.
IIpaBpa, HampsxeHne 220 B crannum Bcé pas-
HO TpebyeTcs — MM IUTAOTCA 060pyRoBaHUe
U1 MOHUTOPMVHTA 1 KOe-KaKyie MaJIOMOII[HbIe
BCIIOMOTaTe/IbHble MpU60PHL. B x071e peamnsa-
LYY TIPOEKTA MbI PN K IIEPEKOMIIOHOBKE
BCell CTaHLMY — 00'beMHNIN BCE 060pyHOBa-
Hie B 0011[eM KOHTeltHepe (TepMOboKce).

Kpome Toro, B onpefeiéHHbIX 06CTOATENb-
cTBax (KOrga akKyMy/IATOPbI IIOJTHOCTDBIO 3apsi-

MuAomHasa 6a308asa cmaHyus nog Camapoﬁ

JKEHBI, a COJIHIIE CBETUT VU BeTep AyeT) HYXKHO
Ob1710 cOpachIBaTh M3/IUIIKM BEIpabaTbIBAEMOI]
sHeprum. [/Ij14 3TOro Mbl CHapy»>Ku KOHTeliHepa
cmouTHpoBam TOHBI — mycTh TperoT OKpyKa-
IOILMIT BO3JYX.

Taxoke IPUIIIOCH [O6ABUTD BHYTPEHHNUIT
TOH. OnpHaxxapI TeMIIepaTypa BHYTPY KOHTEI -
Hepa omyctunach 1o +5 °C. Croiika ¢ TeneKoM-
MYHMKAIMOHHBIM 000pyHOBaHMeM TaK1e yc-
JIOBUSI BBIHOCUT XOPOLIIO, a BOT 6aTapen (Hala
U BCTPOEHHAA B MICTOYHMK 6ecrepe6oiiHOro -
tauust BC) - He ouens. ITo HammM pacyéram,
JTydllle TPATUTb SHEPTHIO Ha 060rPeB TepMOOOK-
Ca, 4eM TepATh EMKOCTb aKKyMY/IATOPOB U3-32
xonona. Hudem He myuie pyras KpaitHOCTb —
Iporpes fio Temnepatyp +35 °C u Bblllle, IpU
KOTOPBIX aKKYMY/IATOPBI YCKOPEHHO CTApEIOT.

ITox MypMaHCKOM BMECTO I€030H/a IIPYMEHEH
cucTeMa GPUKYINHTA (€CTECTBEHHOTO OXJIAXK]Ie-
Hus). IToHavasy ¢ Heil BO3HMK/IA po6ema. Cib-
HBIII BeTep BBIBOPAYMBAJI B 0OPATHYIO CTOPOHY
K/IallaH JI/Il BBIXOZIa TOPSIYEro BO3/yXa, PasMellEH-
HbIif Ha CTeHKe KOHTelHepa. [Ipuiioch saMeHNTDb
VIMITIOPTHBII K/IaIlaH HAa XUTPBI OT€YeCTBEHHBII.

HakonuteAn

«Y3K0€ MeCTO» TMOPUHOI CHCTEMBI — AKKYMY-
naropHas 6arapes. OHa TpebyeT 3aMeHBI pa3
B HECKOJIBKO JIET, & TIOTOMY HefIEIIeBO 06X0fmT-
cA B 9KcIUTyararyn. [loHagamy Mbl opo6oBa-

BA30BAG 3HEPIUG

U 6aTapero MOBbIIIEHHOI EMKOCTI C CONEBBIM
pacIyaBoM BHYTPY — M€aNbHYIO TT0 XapaKTe-
pucTHKaM, HO paHTacTHMIeCKu foporyko. s
CEpUITHOTO PeIIeHNs1, KOHEYHO €, OHa He MOjI-
XOIMT. B cepuu nydine IpuMeHATb OOBIYHBIE
KMC/IOTHO-CBUHIIOBbIE 371€MEHTBI.

ITo HareMy OIBITY, OYEHD BaKHO MTPABU/Ib-
HO HACTPOUTD KOHTPOJUIEP 3apsAfa aKKyMY/IATO-
POB. YCTIOXHMB a7TOPUTMbI BBIYMCTIEHNUA 3aPAf-
HOTO TOKA /I HAM/Ty41IeT0 COOTHOLIEHM SHEPT UYL
c BeTpsaka 1 AKD B pasHBIX peXXMMax, Mbl HaydM-
JIUCb HAXOAUTD ONTVMAa/IbHbIe paboune mapame-
TPBI CHCTEMBI. [I0/ITO KOPPEKTUPOBa/IN aATOPUT-
MbI Ha OCHOBE COOVPaeMbIX JaHHBIX — U TeIlepb
y Hac eCTb O4Y€Hb XOpolllas 3BPUCTUKA, TPUMEHN-
Mas IIPaKTUYECKY [/ TI060T0 pernoHa.

Emeé omya MoMeHT. OniepaTop IpeIoKmI
HaM Ha ogHol u3 BC o6bequuuth Hamu AKB
(800 A-u), mpegycMOTpeHHBIE [i/1s1 HAKOIIEHMS
SHeprun B r’u6pUIHOI sHeproycranoske, ¢ AKB
IITATHOTO MCTOYHMKA Gecriepe6oitHOro mura-
Hust (500 A-4), KOTOPOTO XBaTaeT CTAaHIMY Ha
HEeCKO/TbKO JacoB BeljaHuA. barapen pasHbpIx
TUIIOB COEMHATD MapaseIbHO He PeKOMEH/TY-
eTcs (CHIDKAEeTCA CPOK MX 9KCIUTyaTalluim), HO
OIIepaTopy U HaM OBIIO BaXKHO IIPOBECT IKC-
[epUMEHT U OLieHNUTb 061mit addekT oT yBe-
mdenns éMkoctu. OKasanoch, OHO TOTO CTOMT.
B cepinio MbI peKOMEH/IOBaJIN CUCTEMBI € 00IIUM
aKKYMY/LITOPHBIM GaHKOM.

HemanosaxHa Xopomras cucTeMa MOHUTO-
PMHTa, Ha CO3/laHye KOTOPOJ MbI IIOTPaTUIN
MHOTO BpeMeHn. Ha Bcex sHeproucTouynmkax
U IOTPeONTE/IAX YCTAHOB/ICHBI JATUMKY — Y MBI
BUIVIM, CKOJIBKO SHEPTUU UJIET C COMHEYHBIX
6arapeit, CKO/IbKO BbIpabaTbIBaeT BeTPOreHe-
paTop, 3HaeM HaIPsKEHNA BO BCeX y9acTKaxX
1eny, norpe6nenne snepruu. Ha 6a30BbIx cTaH-
LVIAX MIMEIOTCSA IOTOfHbIE JATYMKM (TeMIepa-
TYPBI ¥ CKOPOCTH BETPa), KaMepbl HApY>KHOTO
Y BHYTPEHHero HaOmofieHys (depes MOC/IeNHII
YIOOHO CMOTpETh Ha CTOJIKY C aIllIapaTypoit).

B MypmaHcKe MBI yCTaHOBU/IM HOBbIV KOHTaK-
TOp B cucteMe ynpasneHus JI'Y, 4To6b! nepeso-
auth [II'Y B py4HOI pEXNM, 3aITyCKaTh ¥ OCTa-
HapnBaTh. [loHayamy yacTo MeHAMM MOporn
3aITyCKa AM3esIA IPY HM3KOM HaINPSDKEHMN aKKy-
MY/IATOPA, TOKA He HaOpasit CTaTUCTUKY 110 3¢-
(beKTMBHOCTHU PabOTHI CUCTEMBI B 3aBUCHIMOCTI
OT QITOPUTMOB BKITIOYEHNA [[U3€/b-TeHepaTopa.

* % %

Ilo nroram mccnenoBaTebCKOrO MPOEKTA POL-
Jlach peKOMeHAyeMasi KOHPUTYPAIst CHCTeMBbI
9HeproobecreyeHnsi, KOTOpas BKIIYAET:

o BETPOBYIO yCTAaHOBKY Ha MauTe (J/I1 perno-
HOB C CYPOBBIM KIMMAaTOM — T'OJIIAH/ICKOTO
IPOM3BOACTBA C IIACCHBHOJ OpUEHTaIVEN);

e KOMIUIEKC U3 12 COTHEYHBIX TTaHeIel;

e CHCTeMY re0TePMa/IbHOTO OX/TaXKAeHMA (eciu
[I03BOJIA€T TPYHT) MJIM €CTeCTBEHHOTO OX/Ia-
SKIEHS;

o HAKONNUTEIb 3HEPTUM EMKOCTBIO MUHIMYM
800 A-y;

e CHUCTeMBI paclipefie/ieHNs 371eKTPOSHepPIun
U yIIpaBJIeHN;

o CHCTeMbI MOHUTOPUHIA, BU€OHAOMIONEHNS
n pucnerdepusanyy SCADA.

ITérp BAIIKEBUY,
271a6Hbiil urceHep Komnanuu «Kpox»

HTepecHbIe pa3paboTKHU Mo-
AYYaIOTCS Ha CTBIKAX pa3HbIX
TeXHUYECKUX HalpaBACHH,
0CO0EHHO KOTAa Mmepep MHXeHepa-
MH CTOST CAOXKHBIE 3apauyu. Ceroa-

HSI MBI pacCKa>keM 0 AHaMHU4YeCKUX
(POTOPHBIX) AN3EABHBIX HCTOYHUKAX
6ecnepeboinoro nurauusa (AAVBII,
Diesel rotary uninterruptable power
supply — DRUPS), ucnoab3yeMbIx
AAS DHEProCcHaOXeHUus KpUTuue-
CKM Ba’kKHBIX 00'bEKTOB — omepalu-
OHHBIX, IEHTPOB YIPaBAEHUS U 00-
PabdoOTKH AAaHHBIX, AUCIETYEPCKHX,
Y4aCTKOB HENPEPHIBHBIX M OMACHBIX
HPOU3BOACTB U T. A.

Ynpoménno rosops, IOVBII - sto
CHUCTeMa, B KOTOPOJ CMHXPOHHBIN
MOTOpP-T€HEepaTop C MaXOBMKOM CO-
TIPsDKEH C AM3ETbHBIM JIBUTATENIEM,
HaxXOJALIEeMCA B «TOpsI9eM» pe3ep-
Be. Ecin HanpsKeHue BO BHeI -
Heli CeTU TPOMa/aeT, MAXOBMK IO
VHEepINH MPOJIO/KAeT BPalaThCs,
obecrieunBas MUTaHUe HATPY3KU
oT reHeparopa. [lanee samycka-
€TCs IU3e7Ib, II0C/Ie Yero IPUBOJ
reHepaTopa 06ecIeYnBaeTCs yxKe
He MaXOBMKOM, a IN3€/IbHbIM JIBU-
rateneM. Bpems paboTbl cuctembl
B aBTOHOMHOM PEeXMMe OIpefens-
eTcs EMKOCTBIO TOIUIMBHOTO HaKa
¥ BO3MOYKHOCTBIO OIIEPATVBHOTO
MOfIBO32 IM3€TbHOTO TOPI0YeTO.

HABUPAS OBOPOTBI

ITpu 60nee getanpuoM nsydenunu JIVIBIL,
BEpHEE, PA3IMYHBIX €0 BAPMAHTOB B UCIIO/-
HEHMM ANOHCKMX ¥ €BPOIECKMX KOMITaAHWIA,
06HAPYXMBAIOTCS COBEPLUIEHHO 3aMedaTe/b-
HbI€ HAXOJKN.

Hanpmmep, y kommaaun HITEC Power
Protection MaxoBUK HaXOAUTCSA B KUHETHYE-
CKOM MOJTy7i€e, KOTOPBIil BK/IIOYa€T /IBa Bpa-
LIAIOIMXCS POTOPA: BHYTPEHHMI U BHENI-

Huit (cM. puc. 1). BHeurunit porop (mokpalieH
B KPACHBIJT LIBET) COSAMHEH C MOTOP/TeHepa-
topoM (B cryuae HITEC sto opHa obpaTumas
97IeKTpUYecKas MalllHa) U BPAIaeTcsA C 4acTo-
TOJ1 poBHO 1500 06./MyH. OCHOBHYIO SHEpIuio
3alacaeT BHYTPEeHHMII poTop (Ha pUCYHKe I10-
KpallleH B >KE/IThII IIBET), KOTOPBIL MOXET fie-
nathb 1o 4500 060poTOB B MUHYTY. Mex/y po-
TOpaMM HET MEXaHUYECKOI CBA3Y — SHEPIus
BpallleHNs NepefaéTcs MOCPeNCTBOM 37IEKTPO-
MarHMTHOTO TI0/ISl Yepe3 CUCTEMY MHAYKTUBHO-
TO CUENJIEHNUA.

CuHXpOoHHbIT
MOmop-2eHepamop

Ha BHe1IHeM poTope pasMelteHa Tpéxdas-
Hasl [BYXIIOTIIOCHAsi 0OMOTKa, KOTOpast B HOP-
MaJIbHOM PeXXMMe paboThl yCTAHOBKMU BO3-
6y>K/jaeTcs IepeMeHHbIM HAIIPSKEHUEM C TeM,
4TO6BI CO37aTh BpAILAOIeecs: CO CKOPOCTDIO
4500 06./MMH. MarHUTHOE TI07Ie. DTO IOJIe pas-
TOHAET BHYTPEHHMII KOPOTKO3aMKHYThIii PO-
TOP U IOAJEP>XMBAET €ro BpalljeHue.

Korga HampsxeHue B CETU MPOMAaeT U
HaJAeT HIDKE KPUTUYECKOTO YPOBHSA, CUCTEMA
MepeXOANUT B PeXKMM aBTOMATHYECKOTO TOfiep-
>KaHMA MOCTOSHHBIX 000POTOB BHEIIHETO PO-
TOpa ¥ COEAVHERHOTO C HMM Bajla TeHEpaTopa.
Kaxum obpasom? OnATb-Taky 3a CUET MHAYK-
TUBHOTO CIETIIEHMS.

Ha xarymky MHAYKTUBHOTO CLIEIIEHNA
BHEIITHETO POTOPa MOJAETCA MOCTOSHHOE Ha-
npspkeHre. OHO cO3[jaéT MaTHUTHOE T107Ie, 67Ta-
rofaps KOTOpOMY SHePIVA BpalleHNs BHYTPEH-
HEro pOoTOpa-MaxOBMKa IepefaéTcsl BHEIIHEMY.

AuzeabHbili gBuzamens
Cucmema
BecwémouHozo
Bo3byHkgeHua

MexaHuueckan
Mydpma cuenaeHus

Kunemuueckuli Mmogyab
¢ cucmemol uHgykmuBHozo
cuenAeHusa

Puc. 1. YempoucmBo AAWUBI komnaHuu
HITEC Power Protection

MaxoBUK IIOCTENIEHHO PaCXOAYeT CBOIO KIIHe-
TIYECKYI0 SHEPIII0, CKOPOCTD €r0 BpallleH sl
cHmkaercs ¢ 4500 mo 4000, 3500, 2500 06./MuH.
[ToCTOSIHHOE HAIPsDKEHME PEryINpyeTCs TakK,
4TOOBI 060POTHI reHeparopa (1, COOTBETCTBEH-
HO, 9aCTOTa BHIXOHOTO IIePEMEHHOTO HaIIpsDKe-
HUSI) OCTABA/INCh HEM3MEHHBIMIL.

MOMEHTAABHBIN CTAPT

HOusenbubiit nuratens B [JIVIBII noctosiHHO
MOJ/IEP>)KUBAETCA B PEXMME TIOTHOI TOTOBHO-
cTi (pasorpeTsIM M C 3allpaB/IeHHbIMU OaKa-
M) [i/Is TOTO, YTOOBI €0 MOYKHO OBIJIO B JIIO-
6071 MOMEHT OBICTPO 3aITyCTUTD U BHIBECTY Ha
HOMMHA/IbHBIE 060POTHI. ITO MIPOUCXOANT 3a
daHTacTMYECKN KOPOTKOE BpeMs — 2-5 c. BsI-
XOJTHOJT BaJl AU3e/s pacKpyunBaercs 6e3 Ha-
Ipy3Ku (a IOTOMY OYeHb OBICTPO) IO TEX HOP,
oka He Habepét ckopocTb 1500 06./MuH.

B oTOT MOMEHT cpabaTbIBaeT MeXaHU4e-

cKas My(QTa CLeIIeHNsI, KOTOpast COeMHA-

MEPCMNEKTUBHBIE TEXHOAOT N

"HA BCE POTOPBGI

KAK YCTPOEHBI U PABOTAIOT
AUWHAMUUECKUME AU3EAbHLIEE UBI

€T BaJI BUTATe/Is C BHEIIHNM POTOPOM KIHe-
TUYECKOTO MOJY/ISA, ¥ BCA CUCTEMA IIEPEXONUT
B PEXKMM AM3eNbHOI reHepanyu. C MOMeHTa
npomnafanuA (VI MpocagKy) HalpsDKeHUA

B CeTH JJ0 IIepEK/TI0YeHNA Ha IUTAHME OT IN-

Qo3

Cpoxk ciyx6s1 JIVIBIT cocTapmserT 25 net,
KOHEYHO >Ke, IIPU YCIOBUY PETY/IAPHOTO TeX-
HIYeCKOro obcmyxupanus. [IpumedaTensHo,
uyro y kommaany HITEC guarHocTnka cucre-
MBI IPOBOAUTCS 6e3 eé ocTaHOBKM. OIBITHBII

VH)XEHep C IIOMOIIbIO CIle-
IMaTbHOTO aKyCTIYECKOTO
npubopa UCCIefyeT COCTOA-
HYe NOALINITHUKOB ¥ IPYTUX

Qo1 Qo2

Puc. 2. Cxema nogkaloueHus AAUBMN

3e/Ib-TeHepaTopa Ipoxoaut Bcero 5-10 c. 3a
9TO BpeMs MaxOBMK OOBI4HO TepsieT 30-40%
paHee HAKOIIJICHHO 9HEPIUM.

¥ komnauun HITEC gnsa samycka gusens-
HOTO ABUraTeIda Hpe}IyCMOTpeHbI ABa HE3aBU-
cuUMBIX cTapTépa. OfMH U3 HUX IUTAETCA OT
ceTu, PyToil — OT aKKYMY/IATOPHBIX 6aTapeii.
Tonnueo mogaéTcss CaMOTEKOM.

YuCTOE MUTAHUE

CrenyeT 06paTuTh BHUMAHIE Ha CIIEMa/Ib-
HBIJ pa3BA3bIBAIOLINI JPOCCE/b, BKIIOYEHHDIN
MEXJy ceTeBbIM BXOnoM 1 Boixomom JIVIBII
(cM. puc. 2). MoTop-reHepaTop HMOACOEMHSET-
€51 K 9TOMY APOCCETTIo Jyisi TOro, 4To6sr JJIIVIBIT
B LITATHOM peX1Me paboThl IIPELCTaBILAN CO-
60it GUIBTP, OIOKUPYIOLNIL IPOXOXKAEHIE
BBICOKUX TaPMOHUK, IeMIIVPYIOIINIit KpaT-
KOBpEeMEHHBIe KO/eOaHVs YaCTOThI U PyTie
TiepeXo/Hble IIPOIECChHI B 3/IEKTPOCETH TIPK
M3MEHEHMN HaTPy3KN. B aBTOHOMHOM pexume
ko QD1 sakpriBaeTcs.

brnaropapsa npuMeHeHMI0 CMHXPOHHOTO Te-
HepaTopa Koapduiyent mowHocty y JOVIBIT
npesbimaet 0,98. B cucreme HeT BhIIpAMMTE-
JIeit M MHBEPTOPOB, B pe3y/bTaTe 3G peKTuB-
HOCTb KMHETUYECKOTO HAaKOINUTE/A JOCTUTaeT
97% u 6onee.

Kommanus Piller Power Systems (Tepmanus)
npemoxxuna ajst JOVIBIT co6cTBeHHbIE OpUTH-
Ha/IbHble KOHCTPYKTMBHBIE peleHns. Tak, B Ka-
JecTBe MOTOp-TeHeparopa y Piller ncnoneayer-
cs He OffHA 0OpaTHMast 9/IeKTpIdecKas MallyHa,
xak y HITEC, a iBe, TO eCTb MOTOp ¥ TeHepa-
TOP MOIYT PabOTaTb OLHOBPEMEHHO (Zpoccerb
He IoHafo6utcs). [Ipy 3ToM OHM He 3aHMMa-
0T JIMIITHETO MeCTa: IpMMeHeHa KOHCTPYKIIVIA
«IOHMOTIOK», BK/II0YAIOMIast OOIIyIe CTATOP U PO-
TOP, Ha KOTOPBIX pasMelleHbI OT/eNbHbIe 06-
MOTK) MOTOPHOI1 ¥ TeHepaTOPHOI1 YacTeil.

KPUTUYECKUX Y37I0B.

151 MOBBIIIIEHU S HATIEXK-
HOCTU U YIIPOILIeHNA pa-
60T 110 0OCTY>XKMBAHNIO KI-
HeTUYECKOTO MOJIY/s B HEM
IpMMeHeHa cucteMa Oeciié-
TOYHOTO BO36Y>xaeHus. IIpo-
nsBoputenu JOVIBII nocto-
SIHHO COBEPIIEHCTBYIOT CBOIO
IpoAyKuuio. B mocnegumx
mopenax JOVIBIT komma-
uun HITEC kuHetnvecknit
MOJY/Tb TIepeMeIIEH U3 CepefNHbI KOHCTPYK-
1uu B KoHer]. Temepsb Ha 06CTy)XKUBaHMe U pe-
MOHT 3TOTO KPUTUYECKOTO 371EMEHTA TPAaTUT-
Cs MEHbIIle BpeMeHI.

BrIrOAA HE CPA3Y

Kak rmokaspIBaeT IPaKTUKa, AU3eTb-JUHA-
mudeckue VIBII garoT BRIMIPhILI IO CpaBHe-
HMIO ¢ KoMIUTeKcamu u3 nusend u VIBII na
AKKYMY/IATOPHBIX 6aTapesax Ipy MOIIHO-
crax nopsApka 600 kBt u Boiwe. Jleno B ToM,
4TO H6aTapeliHOe pe3epBUpPOBaHMe OOJIb-

IIMX MOIIHOCTe TpebyeT IPOCTOPHBIX I10-
MeLeHNIT C XOpOULIel CUCTEMOI BEHTU/LA-
LUV Y TIePeKPBITHUIL, CIOCOOHBIX BBIIEP>KaTh
TAKENTbIe aKKyMynATopsl. Kpome Toro, Hanm-
60s1ee MIMPOKO UCIIONb3yeMble CeTOfH KIC-
JIOTHO-CBUHI[OBbIE aKKYMY/IATOPBI MPUXOJUT-
CsA MEHATD Pa3 B IIATH JIET, YTO BBIIMBAETCS

B KPYIIHYIO CYMMY, OCOO€HHO eC/II II0 BCeM
IIpaBM/IaM OTIPABIATH AKKYMY/IATOPHI Ha
yrunsauyio. [TosTomy npu niaHupoBannn
3aTpaT Ha MHTepBase [0 ILITH JIeT 6ojiee BbI-
TOJHBIMU NPENCTABIAIOTCA CUCTEMBI OecIe-
pe6oITHOro MUTaHNA Ha OCHOBE CTaTMYECKOTO
VIBII ¢ 6aTapesMu B CBsI3Ke C AM3e/Ib-TeHepa-
TopoM. Ecnut >xe cMOTpeTh Briepép /ieT Ha Jie-
CATb, Ha NIE€PBBII IJIAH HEPEIKO BBIXONAT IM-
3enb-quHammueckue VIBIT.

Brnaromaps BrICOKOI ITOTHOCTH 3amacaeMoit
morrHoCcTH [I/IVIBII 3aauMa0T HEMHOTO MecTa.
JKéctkux TpeboBaHMIl K AMANa30HY pabodnx
TEMIIEPATYP, KaK y CUCTEM C 37IEKTPOXMMUIe-
CKMMM aKKyMYIATOpaMM, HeT, mostomy JJIVBII
HepeIKo PasMelaloT B 3BYKOM30MMPOBAHHOM
BCEIIOTO{HOM KOHTelfHepe Ha ymuiie. IIpu Heo6-
XO[IIMOCTH 3ap€3€PBUPOBATH CUCTEMY PATOM
CTaBAT €1L€ OINH TaKOJl K& KOHTeIHep.

Anekceit BATBIPb
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MOXET AU B3AETETb A3pol 9C?

2013 r. pocCHIiCKHUiT HH)XKeHep
‘ A. H. Ka3zaHneB IIOAYYHA IIaT€HT
L P®D Ha NHTEPECHOE U Ype3BbIYali-

e00bryHOE 1300peTeHue — a3pol' DC.
BTOP IIpeAAaraeT MCIIOAb30BaTh I'u-
)aBAMYECKUI IOTEHIHaA... 00AaKOB
yTBepsKAaeT, uTo Takyio '9C MoXHO

CIIAYaTHUPOBATh IPAKTUYECKU B AIO-

00ii TOUKe MHPa, He HAHOCSI BPEAA OKPY-
amoniei cpepe. AaBalite nmonpooyem

pa3o0paThCst, KaK TaKoe BO3MOJKHO.

Kax nsBecTHO, KpyroBOpOT BOJIbI B IPUPO-

Jie — Ype3BbIYAIHO MOLIHbIN U SHEPrOEMKMIA
nponecc. Ha yicnapenne pacxogyercs oKono
TIOJIOBMHBI COTHEYHOI SHEPTUH, JOCTUAT A0 eI
TIOBEPXHOCTY 3eM/IN. A TUApaBIMIecKas S3Hep-
IVis BOJIbI, BBINA/IAIOIEl 3aT€M B BIIE€ OCA/IKOB,
6o7ee gem B 60 pas mpeBHIIIaeT BCe OTPED-
HOCTY 4efioBeyecTBa B aHepruu. K coxxanennio,
TPafAUIIMOHHbBIE TUAPOSTEKTPOCTAHIINMA MOTY T
IIPe06pasoBaTh B MEKTPUIECTBO JIVIIb MATIYIO
YaCTh SHEPTVM BOJIbI, TOMABIIEN B PEKN.

BrICOKAS UAES

A 4TO e/ He X[aTh, KOIZIa TP CKOHZIEHCUPYeT-
51, BBIIIAZIET B BUJIe OCAfIKOB M IIOMIAZIET B PeK,
a TIOTBITAThCS VICHIONB30BATh BOAY IIPSAMO TaM,
rfie oHa o6pasyetcs? IloueMy 65l He pa3paboTarh
TEXHOJIOTHIO, TI03BOIAIOLIYIO «TOUTh» 00/IaKa 1
HAMpPABJIATD BOTY HENOCPEICTBEHHO B TUAPOTYP-
6uHYy? OTa Mfies IPYMHAIEKNUT UHKEeHePy-9Hep-
retuxy A. H. KasanueBy u mpodecco-
PY; &. T. H. A. C. Bait6ukoBy, n3o6pera-
tensam aspol'DC (cm. puc

ITo 3apymKe u3o6peTarereit, ypu-
Xa6/Ib (VM BO3IYIIHBII 3Meli) MOf-
HIMaeT CeTKY VIV IVIEHKY Ha BBICOTY,
I7ie TeMIlepaTypa HaXORUTCS BOIN-
3J1 VI BBIIIIE TOYKY POCHI /LA AHHBIX
aTMOoChepHbIX YCI0BUII (0OBIYHO 3TO
2-3 KM — TMHUS KOHIeH ALY, VI
6a3a 06/1aK0OB Ha a9POIOTMIECKOIT [{1-
arpamme). TaM mepeox/IaxfEHHast aT-
MocdepHas BIara Ha4/HAeT aKTUBHO
KOH/IEHCUPOBATbCS Ha CETYATHIX M/
IUIEHOYHBIX TOBEPXHOCTAX. JJpeHax-
Hasl CHCTeMa OTBOJUT 3TY BORY B He-
607b110T pe3epByap (BepxHuMit 6ped),
OTKy/ja BOfa IO, HAIOPOM BCEro Imepe-
I1ajia BBICOT (2-3 KM) IIOCTYIaeT Mo Ha-
IIOPHOMY BOZOBOZY B HIDKHMII Obed,
PACIIO/IOXKEHHBIIT Ha 3eMJIe, 11 BpaliaeT
Typ6uHY. Takoke BO3MOXXHO ITPMMeHe-
Hite 6e3HAIIOPHOTO BOJOBOLA.

VineanbHbIM KaHAUAATOM L1 pa3MelleHIst
aspol'9C MOKeT CTaThb 9KBAaTOPUAIbHBIN 00/1ay-
HBIJI HOSIC, Tie Kalle/IbHble 00/1aKa KPYIJIbIIL TOf,
HAXOJSITCS Ha BHICOTAX [10 5 KM 1 Iie MOYXKHO CO-
OMpaTh SHEPINIO C MAKCYMAa/IbHOM INIOTHOCTBIO.
OnHaKo, TI0 YTBEPKEHNIO ABTOPOB, B IIPUHIY-
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IIe JI/Is TAKO¥ YCTaHOBKY TIOXOMUT /II060e Me-
CTO, BK/IIOYas OTPOMHbIE TEPPUTOPUM ITyCTHIHD,
MOpEI1 I OKEaHOB.

YUANNCKUE TYMAHBI

VHTepecHo, YTO pOCCUiicKue y9€Hble —
JlaleKO He IepBbIe, KTO 03a00THIICS 3a-
Jadeit OTyYeHNs BO/IbI HAIIPAMYIO 13
o6makoB wm TymaHa. Emé B 1980-x ux
YMJIMIICKUE KOJUIETY Hava/u paspaba-
TBIBaTh CUCTEMBI COOpa MUTHEBOIT BOJBI
u3 atMocdepsl. IIpeiokeHHbIe MM
YCTaHOBKM, KaK IIPaBU/IO, COCTOAT 13
ITACTVIKOBOJ SY€MCTOIL CEeTH, 3aKpe-
IJIEHHON Ha CTOiKax. Berep, Hecyumi
TyMaH C OKeaHa, IyeT CKBO3b CETb,
KaIUIX BOJBI COOMPAIOTCS Ha €€ HUTSX
U CTEKAIOT B CTOSAIINIA HVKE pe3epByap.

O61éM ymaBIBaeMoit BOTbI CU/Ib-

HO BapbUpYeTcs B 3aBYICMMOCTH OT TOJ-

IIVHBI HATEN CeTV, MX MaTepyara VI
HaHeCEHHOTO Ha HUX MOKPBITI, @ TaK-

Ke pasMepa sueeK. CerofHAIIHME Tac-

CUBHBIE YCTaHOBKY c60Opa TyMaHa y/IaB-

JIMBAOT 607ee 12 TUTPOB B leHb HA KBaJAPATHBII
MeTp IIOBEPXHOCTH, TOT/ja KaK IIePBbIe CYCTEMBbI
TaBasIV JIVIIb €fVHNIIBI INTPOB B I€Hb.

B ropxoMm paitore Mapokko B 2015 T. 66171 pe-
a/I130BaH OOJIBIION IIPOEKT IO YCTaHOBKE CH-
cTeMBbl cOopa TyMaHa, cocrosIeil 13 40 ceT-
JaThIX 6710k0B. CobpaHHas U3 TyMaHa BOfa
CMEIMBAETCS C BOLIOM 13 CKBOKVH U TIOIAETCS
B 0010 CYICTEMY BOJOCHAOXKeHMs, 00ecreyn-
Bas 6oee 400 MECTHBIX JKUTEIEN.

Aupukabab

Cemuamble, mkaHole
UAU NAEHOUHbIe
noBepxHocmu

KpenéXHole
mpocbl

BogoBog

Ba3a o6aakoB 2-3 km

Typ6ozeHepamop

Cxema aspol3C

CaMbliT MacIITaOHbII ¥ HEOOBIYHBIIL IPOEKT
II0 COOPY TyMaHa HPEIOKIIN YMTMIICKIIe aPXI-
TekTopbl Anbbepro PepHanpec u Cycana Opre-
ra. ABTOpbI IPOEKTa PACCYNUTHIBAIOT C IIOMOLIBIO
cnupasnbHoit 400-MeTpoBoii ceT4aroit « TymanHoOi
6anrHu» cobyparh BIary, KOTOPYI MOPCKOT 6pu3
«CIIyBaeT» C OKeaHa, OYMIIATh BOAY B GUIbTpax
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00paTHOTO 0CMOCA, YTOOBI UCIIONB30BATD €€ /LA
IIMTHEBOTO BOJOCHAOKeH . ITo pacuéram aBTO-
POB, OffHA TaKast GALIHA MOXKET BBIJATH KaK MVHYI-
MyM 20 TBIC. IUTPOB IPECHOI BOJbI B CYTKH.

ITPEABAPUTEABHBIN PACUET

Tax BoT, Bo3Bpamasach k asapol'9C, otmeTnm,
9TO aBTOPBI UJiEY B3SUIM B KaueCTBe 6a30BOIL
OLIeHKY 06bEMOB cO0pa BOfibI 13 06/1aKOB pac-
YETHYIO BeTMUYMHY He JI/ISl ITACCUBHBIX YCTaHO-
BOK, KaK B Uy u MapoKKo, a fi/I aKTYBHBIX
(¢prrorepHBIX) BEICOKOTOPHBIX cUCTEM cbopa
TyMaHa, GaKTIIecK) pabOoTAIOIIMX B O6TaKax.
W sra BenmuunHa cocTannsger 100 1/M* B CyTKu.
A 171 MaKCMMaTbHBIX OLIEHOK 06BEMOB cbopa
BOZEI (BepXHeJT IPaHMIIbI) BBIOpaHA PacIéTHAs
BelIMYMHA cOOpa aTMOC(EPHOIL BIATU B paio-
HaX IHTEHCUBHOTO BBIIAIEHN OCA/IKOB (B 9K-
BaTOPMA/IbHO 30HE, a TaK>XXe Ha rore VHpum

n Kuras), paBHag 1000 1/M* B CyTKM.

B kadecTBe TPyOOIPOBO/A IIPEM/IaraeTcs
UCIIO/Ib30BaTh CTAHJAPTHBIM HAIIOPHBIN LIJIAHT-
BOJOBOJ, (113 IIPOYHBIX MATE€PUATIOB, TAKMX KaK
Kevlar miu Dyneema), 6e3HaIloOpHBlit IpaBuTa-
LMOHHBII IIJIAHT-BOIOBOJ, (KaHA/IbHBIN BOO-
IaJi) WIN KaHATHYIO ZOPOry (06paTHBI BOTO-
MOIbEMHIUK).

A BOT BBIOOp THApOArperara ¢ y4€ToM Ha-
nopa 607ee 2 KM OTpaHNYMBAETCS KOBIIOBbI-
MM Typ6MHaMM. ABTODBI YKa3bIBalOT Ha TO, YTO
cxoXuit Harop (1883 M) y>ke JaBHO MCIIONb3Y-
€TCs Ha IepYBALIOHHON TMPO3/IEKTPOCTaH-
Uy bbepoH B MIBeMapcKux AJbIIax.

B kayecTBe HIDKHETo 6beda aBTOPDI Ipefyia-
TalOT MCIO/Ib30BaTh HeGOMbIIIe BOGOEMBI MIIH,
KaK BO3MO>XHBIJ BAPMAHT, BOJOXPaHM/INIIA,
PAacIIONO)KeHHbIe Ha BO3BBIMIEHHOCTAX, KOTO-
Ppble MOI/IN OB CITY>KIUTb BepXHUM 6beoM AT
cBoeobpasHoit KackazgHoit TASC. B atom cry-
vae aspol'DC OyaeT HaKaIIMBaTb aTMocdep-
HYIO BOJIy B BepXHeM BOfjoXpaHunuile, a [9C,
PpacIiono)KeHHas BHU3Y, OyfieT M3BJIeKaTh SHep-
TMIO M3 STOTO TUAPOAKKYyMynATOpa. ToHKO co-

I71acyst peXXmMsl paboTsl a9pol'DC u 06b19HOI
I'SC, MOXHO HUBEIMPOBATh METEO3aBICH -
MOCTb I1epBOI1 (paspeIBBL B 06/1a4HOCTH, Ce-
30HHBIE KOJIeOaHMA U T. 11.).
Kpowme Toro, aspol'9C moxxer uc-
MO/Ib30BATHCSA HE TONBKO KaK MCTOY-
HIK 97IEKTPOIHEPINI, HO I KaK yCTa-
HOBKa I10 CHAO)KEHWIO HaCeNIeHA
NIATHEBOJ BOJON M/ MPPUTALIVA.

HE rotoso

Hecmorps Ha T0, YTO aBTOPBI IIPO-
JaT CBOEMY U300peTeHMI0 Hen30ex-
HbIif KOMMePYeCKII1 YCIIeX, a TakxkKe
6BICTPYIO OKYIIAeMOCTb I IIOILYILAP-
HOCTb JjaXKe CPeiy YaCTHBIX BJIajle/b-
IIeB, OUEeBYIHbI MHOTOUVCIEHHBIE
IIpO6IEMBI, CBsI3aHHBIE C PabOTOIT
aspol'9C.
Tak, HanpyuMep, He pelIeHbl BO-
IIPOCHI 00TIefICHEHNIS A9POCTATOB
U yIaBIMBAIOMINX CETOK, yepKa-
HUA YCTaHOBKY B 3aJJaHHOM MecCTe,
Pa3sBEPTHIBAHMA CAMOJ CUCTEMBI
yIaBINBaHVs TYMaHa, CTAOVMIN3ALUI A9PONU-
HaMIYeCKUX U a9POCTATUIECKNX CUII, TIapyc-
HOCTM y/IaB/IMBAIOIIMX CETOK I IpOYNe.

Bo BpeMs NepBbIX MCIBITAHUI IIPOTOTHIIA
ycraHoBKM Ha Cerirepe (63 BOTOBOZA M C He-
6071111071 CeThIo ITomansio 0,9 M) yaepyKath
a3pOCTaT Ha BBICOTE 1,5 KM He ya/oCch — TPO:
0060pBaJICs, a CaM a9POCTAT JIONHYJL. XJIOMOK
6BIT HACTOIBKO MOII[HBIM, YTO B IIpecce faxe
HOSIBU/IACH BEPCHUSA O TOM, YTO a9pOCTaT cOmIa
pakera. IIo{pOOHBIX SKCIIEPMMEHTAIbHBIX 3a-
MepOoB He MOMYYNI0Ch, OFHAKO, €C/IY CYUTD IO
KOCBEHHBIM IIPM3HAKAM, ObI/Ia OATBEPXKAEHA
BO3MOXKHOCTb COOpa BJIaru B 06/1aKe C OL[eHOY-
HOJI IIPOU3BOAUTEIbHOCTBIO OKOJIO 5 JI/M* B Yac.

ITepBBIit OMBIT MOKA3aJI, YTO HEOOXORMMO
IPOBECTY JOMOTHUTETbHBIE UCCIIEFOBAHNA U CY-
I[eCTBEHHO JOPA60TATh KOHCTPYKIUIO METOLOM
po6 u omn6ok. TeopeTuuecku IPOCTPOEHHAs
cucTeMa Ha IPAaKTUKe CTaIKMBaeTCsA He C pac-
YETHBIMY YCTIOBMAMIA, a C HeIPeNICKa3yeMbIMU
MeTeOpOJIOTMYeCKIMI AB/IEHVIAMY, MHOTHE U3
KOTOPBIX 3apaHee y4ecTb HEBO3MOYKHO.

Boo61ie roBopst, IpOBEPUTD Ha IPAKTUKE pabdo-
TOCIOCOOHOCTD a3pol'DC HEMPOCTO — XOTS ObI U3-
3a TOTO, YTO HET BO3MOYKHOCTI MacIITabMPOBATh
IPOTOTHII, HAYMHAS C MAJIBIX BBICOT, VI SKCIIEPH-
MEHTHPOBATh B TA00PaTOPHbIX ycnoBusix. Heobxo-
VMO CPa3y MPOBOAMUTD SKCIIEPVMEHTBI C KPYITHBIM
MaKeTOM Ha 6OJIbIIION BBICOTE, fieNasi CEphE3HbBIE
VHBECTULIVN B CIIOPHBII IPOeKT. OHAKO aBTOPBI
BEPAT B CBOIO UJEI0 VI PUCYIOT aMOMIIO3HYIO Le/b:
K 2050 I. 3aMEHNTD JIbBUHYIO SO0 TOIUIVBHOM
SHepreTHKI Ha BO30OHOB/IAEMYIO C IIOMOLIBIO a3-
poI'SC. Bo3MOXXHO /111 3T0, HOKa>XKET BPEMSL.

Anna MAPYEHKO,
PyKo8o0umeny epynnuvl Ha0m00eH UL
3a I'TC 000 JIYKOMJI-9xosmepeo»

WAI 2. Vi3zomoBbme 3azaywky munopa3zmepa AA u3
gepeBaHHoU nanouku, npoBoga u napbl wypynoB. Mogbepume

wypynol ¢ Boicmynalowumu 2oA0Bkamu.

WA 3. BcmaBome uoHHo-AumueBbil akkymyaamop
u 3azaywky 8 6amapetiHoili omcek BoibpaHHo20 ycmpolicmBa.
Mo Bo3zmoxkHocmu npoBepbme koHmakmoi.

WA 1. Mpuobpemume HeckoAbko uoHHO-AUMUEBbLIX

aneMeHmMoB ¢opmama 14500 u 3apagHoe ycmpoulicmBo k Hum.

3apagume akkymyaamopol.

WAI 4. VWicnbimalime ycmpolicmBo 8 gelicmBuu. Y6egumeco,
umo akkymyaamop o6ecneyuBaem npuemaemoe Bpems

pa6omol. #enaem ygauu!
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BEICOKNE TEXHOAOTUN

YAAUHBINT TAHAEM

Crapran-kommnanus Iris Photovoltaics 13 bepk-
ym (wt. KanudopHus) neitaeTcs ycoBepieH-
CTBOBATb CTaHJAPTHBIE KPEMHIEBbIe (POTOIEK-
TpUdecKue maHemu. Viges B ToM, YTOOBI HAHECTH
Ha HUX JJOIOTTHUTEIbHBIN C/I0J 13 TIEPOBCKNTA,
KOTOPBIit 6yzeT Ipeo6pasoBLIBaTh B MEKTPO-
SHEPIUIO BUJVMBIIL CBET, TPOIYCKas CKBO3b
ce6s nHpaxpacHble myun. [locnepuue 6yayT
addexTHBHO moromarscs KpeMuyeM. ITo
OLIeHKAaM CIIeI[Ya/IYICTOB KOMIIAaHUM, TAKVMM CIIO-
co6om KIIJI comHeyHbIX MaHenen MOXeT ObITh
yBemudeH ¢ 18-22% no 25-30 u gaxe 35%.

I peleHNs 3afauy BHIOPaH IePOBCKUT Ha
OCHOBE T'a/IOTEeHNUJI-MeTa/UINYEeCKOTO KOMIIIEKCa,
KOTOPBIit MeeT 60/1ee MIMPOKYIO 3aIPEIEHHYIO
30HY, YeM KpeMHuit. Cy0il HepoBCKUTa Oy/eT
BBIJIaBaTh OIHO HAINIPsDKEHME, a CTI0J KpeMHMS —
ApyToe, TaK YTO MHXKEHepaM HY>XHO OyfieT Ipo-
paboTaTh HOBYIO CMCTEMY COeIVHEHMA MaHeelt
1711 co3nanus 9 PeKTUBHBIX COMTHEIHBIX 97TeK-
TpOCTaHMIL.

lIpyras mpo6nema — pa3paboTaTh HafIE&KHYIO
TEXHOJIOTMIO PAaBHOMEPHOTO HaHeCeHMs rajiore-
HJJI-MeTa/UIMIeCKOTo KOMIUIEKCa Ha KpeMHMIL.
O65bI4HbIIT c1I0CO6 LeHTpU(YrupoBaHMs Orpa-
HIYeH pa3MepaMM MOfIOKKM, II09TOMY KOMaH-
1a paspaborunkos Iris Photovoltaics mpiTaercs
IIPYUCIIOCOOUTD JIA PEelLlIeHNs 9TOI POOIeMbI
BapMaHT CTPYIHOI IeYaTu.

AOBIIBI KCEHOHA

VIHepTHBII ra3 KCEHOH COlep>KUTCs B aTMOCde-
pe 3emynt B 04eHb HeGOMBIINX KOMMIECTBAX —
nopsaxa 90 cv® Ha 1000 m*. Mexpy TeM cam

ra3 HaXOIUT CaMble Pa3/IYHbIe IPYMEHEeHNU,
BK/IIOYas IIPOM3BOJCTBO AYTOBDIX JIAMIL, ME/M-
LIVHY, Ta3ePHYI0 TEXHMUKY I KOCMIYECKME JIC-
cnefoBaHuA. [/ MOMy4YeHUs KCeHOHA UCIIONb-
3yeTcs1 O4eHb SHEPrOEMKas TEXHOIOTH CXKIDKe-
HMA BO3/yXa.

AMepukaHcKue y4éHble U3 TUXOOKeaHCKO
CeBepO-3alafiHOI HAIMOHATBHO MabopaTo-
puu pa3paboTany HOBBII CIIOCO0 BbITEIEHNs
KCEHOHA 3 BO3/IyXa M PYTHX ra30BbIX CMe-
cell — C IIOMOIIBIO CIIEIMaIbHO HOF0OPaHHBIX
MeTa/JIOOPTaHNIeCKIX KapKacoB. DTU Bellje-
CTBa JIe/ICTBYIOT IIOJ06HO ryOKe, BcachlBatolIeil
Bopy. IloforuanHbIi 110OJ, CBOJICTBA KCEHOHA
MeTannopranndeckuii kapkac SBMOF-1 mo-
crte He6o/Ib1I0l MOfIMKALINY OKa3bIBAETCS
crioco6eH B6uparh B cebsa kpunroH. Oba rasa
BBIAEJISIIOTCS [IPU IIepepaboTKe OTPabOTaHHOrO
AMePHOTO TOIUINBA.
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I'VBKA C BOCKOM

B MaccadyceTcKOM TeXHOIOTMYEeCKOM VH-
CTUTYTe N3TOTOBJIEH T€HEPATOP, YePIAIOIUIT
SHEPIUIO U3 CyTOYHBIX KOMebaHWil TeMIIepaTyp.
PaspaboTka Ha3BaHa «TeMIIePaTyPHBIM pe30Ha-
TOPpOM».

OO6bIYHO A/1s1 TPeoOpasoBaHNs TeMIIePaTyp-
HBIX KOJIe6aHMIl B 9JIEKTPUIECKYIO SHEPTHIO JIC-
TIONTB3YIOTCS MMPOINEKTPUKIL. 3[eCh XKe TIpH-
MeHEH COBepIIIEHHO Apyroit crnoco6. CornacHo
pa3paboTyMKaM, IIPU TeX >Ke pasMepax «TeM-
IIepaTypHbII pe30HATOP» 10 3P PEKTUBHOCTU
IIPEBOCXOANT MMPO3TIEKTPUYECKIIe TeHePATOPbI
B TPU pasa 1 Jaxke 6oree.

YToOB!I pelnTb IOCTAB/ICHHYIO 3aflauy, y4é-
HBIM 13 MaccadyceTca Hy>KHO ObITIO HAlTI Ma-
Tepyal ¢ XOpolleli TeMrepaTypHou ¢ dysus-
HOCTBI0. DTa Ma/ION3BECTHAA XapaKTepPUCTHKA,
06 beINHAIONAs IOKA3aTe/N TEITIOEMKOCTI I
TETIONIPOBOJHOCTH, TOBOPUT O TOM, HACKO/IbKO
3¢ dexTUBHO MaTepuasn 3abyupaeT TEIIO WA OT-
HaéT ero B OKPY>KaIOIYIO Cpexy.

Heo6xoayMblit MaTepyas ObUT HOTy4eH
B BUE MeTaJUTNYeCKOl TIeHbI U3 CIIaBa menn
U HMKeJIA, TIOKPBITOI! c7oeM rpadena. [lena
IIPONMTAHA OKTaJeKaHOM — BOCKOOOPa3HBIM
Npefie/IbHbIM YI/IEBOJOPO/IOM, KOTOPbIN II/Ia-
BuTcA npumepHo npu 28 °C. OxTafiexaH co-
XpaHsAeT TeIUIo, a rpadeH MpOBOMUT ero. Yxe
HeOOIbIII0i KyCOYeK IIOTyYeHHOI MeTalIoyT-
JIeBOIOPOIHOI TyOKM, MCIIO/Ib30BAHHBII /IS
IIPOBEPKM KOHLIEIIINY, 06eCIeuyT HallpsyKeHue
350 MB 1 momHOCTD 1,3 MBT IIpyt HOYHBIX/THEB-
HBIX Hepenazax TeMueparypst 10 °C. [Togo6Ho-
IO ICTOYHMKA TOKA JJOCTATOYHO /I INTaHUA
IIPOCTEIIEro CEHCOopa UM PafMoepejaTynKa.

B renepatope ICIIONB3yeTCst OOBIYHBIIL TEP-
MO3JIEKTPIYECKUIT TpeobpasoBaTesb, pazMe-
IIEHHBII TIepeft «TeIIoBoI TyOKoil». Yepes Hero
TEIUIO IIOCTEIIEHHO IIPOXOAUT BHYTPb YCTPOIi-
CTBa MU BBIXOZUT HapyXy. Kpome Toro, B ecre-
CTBEHHBIX YC/IOBMAX OffHA CTOPOHA ITpeobpaso-
BaTeJIA IIOCTOSHHO OTCTAET OT [IPYTOil B HarpeBe
U OXJIKZIeHU. «BedHast» pasHUIIa TeMIepaTyp
IpeobpasyeTcs B 9MeKTPUIECKIUIT TOK.

Kak oTMevaloT pa3paboTUMKY, CO3LaHHBII
VMM «Te€MIIepaTyPHBII Pe30HATOP» MOXKHO Ha-
CTPOUTD He Ha CYTOYHBIE, a Ha 60JIee KOPOTKue
ILIVIKJIBI, HAIIPYMep, CBA3AHHbIE C BK/IIOYEHNAMM-
BBLIK/TIOYEHMAMI IPYBOJHBIX ABUTaTeNIEN IIPO-
U3BOJICTBEHHOTO 00OPYIOBAHNA WM KOMIIPEC-
COPOB XOJIOfIV/TbHUKOB.

ITPOBOAHUK TEIIAA

Snonckas komnanus Fujitsu o6psaBuIa o pas-
paboTke Texmporiecca IpON3BOJCTBA IMCTOBOTO
MaTepHaa, 00/1aJaiolero peKOPAHOI TeIIo-
IIPOBOJJHOCTBIO. MaTrepuas cOCTOUT U3 MHOTO-
CTeHHBIX YIJIEPOTHBIX HAHOTPYOOK, pacroyo-
JKE€HHBIX nepneH,umeanHO IIOCKOCTU /TUCTA.
VIMeHHO B 9TOM Hampas/ieHNny obecrednBaeTcst
CaMBbIVl BBICOKWIT Ha CETOMHS MOKa3aTeTb TETI0-
nposopHocTy — 80 Br/M-K.

Hanorpy64aTas cTpyKTypa, onydaemMas
B TabopaTopuAX NpubOpOB U MaTepUaIoB
Fujitsu MeTOgOM XMMUYIECKOTO OCAKIEHUA U3
rasoBoit (aspl, BbIIEpXKMBAET HArPeEB IO TeMITe-
parypst 700 °C. OtpaboTaHO IPOU3BOLCTBO M-
croB 200x200 mM. HoBuHKa 1OKa KpaliHe Jopo-
ra, I09TOMY KOMIIaHNA IIJITAHUPYET IPUMEHATD
eé /I CaMbIX OTBETCTBEHHBIX 3a/la4 — TaKUX,
KaK OTBOJ] TeIl/Ia OT CUJIOBBIX K/IIOUelt 13 Kap-
6uyia KpeMHYIsI, UCIIO/Ib3YeMbIX B 97IeKTPOMOOU-
JIAX VI pa3INYHBbIX CTAIVIOHAPHBIX SIICKTPOYCTa—
HOBKaXx.

AOBABIIM BOAOPOAA

Kommanusa Mitsubishi Hitachi Power Systems
yCHeIHHO JICIIBITA/IA CBerMOIL[HYIO ra30ByIO
TypOuHY cepuit ] B paboTe Ha TOIUIMBHON CMecH
u3 npupopHoro rasa (70%) u Bogopona (30%).
VcnibiTanns nmpoBefieHbl Ha 3aBofie B Takaca-

O Ha IIAPOra30BOJ YCTAaHOBKE MOIHOCTDIO

700 MBT (KIIJI - 63% c TeMIlepaTypoii ra3oB
nocie kamepbl cropannsa I'TY - 1600 °C).

[l CKuraHusA TOIIMBA MUCIONb30BAIICh IO-
PeNIKM C BUXPEBBIM I€EPEMEIIVIBAHVIEM. bmaro-
maps1 Bofopoxy Bei6pocsl CO, COKpAaTUINCh Ha
10%, a BBIGPOCHI OKCUJIOB a30Ta «OCHHANUCH HA
YO00871EMBOPUMENLHOM YPOBHE.

CeropHsi B KOMIIaHIN pa3pabaTbIBalOTCS TeX-
HOJIOTMM c6Opa U 3aXOPOHEHN YITIeKUCTIO-
ro rasa (CoBeplIeHHO 6€300MIHOTO J/I OKPY-
xarolelt cpensl. — [Ipum. ped.). «O6vedunssn
amu mexHonoeuu, [pynna xomnanuii Mitsubishi
Heavy Industries namepesaemcs obecneuump
cebe nuoupyousUe NO3UUUU HA NEPCHEKMUBHOM
DbiHKe XPAHEHUS, MPAHCHOPMUPOEKU U NOCMa-
60K 8000p00a», - TOBOPUTCA B MaTepuaIaX KOM-
IIaHUN. C}IeuyeT OTMETUTD, YTO SAnonus peanb-
HO CJIefIajia CTaBKy Ha BOZIOPOJJHbIE TPAHCIIOPT
u 3HepreTukKy. CTpaHa BOCXOJALIETO COMHIA
JUAUPYeT B IPOUSBOLCTBE aBTOMOOMIEN Ha BO-
TOPOJIHBIX TOTUIMBHBIX 3/1EMEHTAX, CEPUITHBII
BBIITYCK KOTOPBIX Ha4ar emé B 2014 1., u cTpouT
OOIINPHYIO CeTb 3aIIPaBOYHBIX CTAHLIMIL.

AUNTUN BRET KAIOUOM

IToTpe6HOCTb MUPOBOJT TPOMBILITIEHHOCTI

B JINTVN y>Ke TIPeBbIIIaeT BO3SMOKHOCTI €T0
1£06BIYY U3 HELp TPAAMULMOHHBIMU CIIOCO6am,
YTO I'PO3UT PE3KUM yBeINYeHVEM LieH Ha pefi-
Knmit MeTar. Y4éHble u3 Texacckoro yHMBepCH-
tera B OCTHMHE M MIX aBCTPa/IMiiCKMe KO/UIETU U3
YHuBepcuTeTa MOHaIIa IPeITOXKIIIN HeOObIY-
HOe pelleHye IPO6IeMBl.

JInTuit MOXKHO MOMYYaTh C IOMOIbBIO METATI-
JIOOPTaHMYECKUX KapKacoB — MICKYCCTBEHHBIX
aHaJIOTOB CEIEKTUBHBIX MeMOpPaH, MMEIOLMXCS
B KJIeTKaX pacteHnit. ClraH1IeBble MECTOPOXKJIe-
Hus baprert u Vrn ®@opp B Texace, kpome yrie-
BOJIOPOZIOB, COZlePyKaT GOMbIIOe KOMUIECTBO -
THA B Bufie cosneit. IIpu ruppopaspbiBax macTa,
KOTOpbI€ IIOCTOSHHO IIPOBOJATCA HA IPOMBbIC-
nax B Texace, B 6ompmnx 06bémax obpasyercs
MJHepaM30BaHHaA BOJA, COTep>Kallias TIUTHIA.

ITo npepBapUTENbHBIM OLIEHKAM YYEHBIX,
CnaHIleBble MecTOpoXkaeHns Texaca exxeHefienb-
HO [IAI0T JIMTHII B KOTIMYECTBE, HEOOXOAMMOM
mst mpousBogcTBa 200 snekTpomobueit. ITa-
paIenbHO yYEHble PACCMATPUBAIOT CIOCOODI
CE/IEKTUBHOI OYMCTKM BOJbI, KOTOPbIE JIO/KHBI
6bITh TOpasno 6onee 3¢ GeKTUBHBIMMY, YeM 06-
PaTHOOCMOTHYECKAs OYNCTKA OT BCex Oes3 mc-
K/IIOYEHU s COEN.

I'MiBK1I1 NMBE3OSAEKTPUK

Mex1yHapOIHbI KOJUIEKTUB Y4EHBIX U3 YHM-
Bepcuteta Jyiic6ypra-dccena (lepmanns),
HUTY MHUCuC, Tomckoro rocyHusepcure-

ta 1 MV3Ta cospgan rubKuit 1be3031eKTPUK.
Kak pacckasan cTapummit HayYHbIN COTPYAHUK
LieHTpa «MaTtepuanoBefieHne ¥ MeTaJTypIiis»
HUTY MUCuC Omutpuit Kucenés, 3To koMIo-
3UTHBII MaTepyal Ha OCHOBE KEPaMUKI I Opra-
HUYeCKIX IOMTIMEpPOB.

«IIodo6Hble seujecmea nokasviéatom pso npe-
UMYU4ECNE 8 CPABHEHUL C HUCMOTI KepaMUKOTi:
MANAs NAOMHOCHY, B03MONHOCHIDb U32011067Ie-
Hus demarneii 1106020 pasmepa u Hopmol, na-
CMUYHOCMD, CABUNLHOCMY d7IeKMPOoPU3Ute-
CKUX CB0LICINS, NPOCMOMA U OMHOCUMENbHO
HU3KASA CPOUMOCHb NPOU3B00CNBA», — TIOACHWIT
Omutpuit Kucenes.

HoBBIiT KOMITO3UT IOKa3bIBaeT OTIMYHBIE Xa-
PAaKTEPUCTUKY ITPU BBICOKUX NaBI€HUAX. Ilo
MHEHMIO CO3JlaTesiel], IO9TOMY OH MIMeeT XOpo-
IIVIe IIePCIeKTUBBI IPUMEHEHV B IIPON3BOJ-
CTBe JJaTUYMKOB /IaB/IEHNA JI/Is1 aTOMHOI SHepre-
THKY, He(TAHOI U ra30BOII IIPOMBIIUIEHHOCTL.
Marepuain 6yzeT BOCTpeOOBaH U IPY CO3JaHUN
VIHHOBAIIVIOHHBIX 3apATHbIX yCTpOﬁCTB.

ITOASIPM3OBAHHBIN CBET

Ipynna yuéHbix-uccnenopareneii us Vipmans-
CKOTO HAI[MOHA/IbHOTO YHMBepcuTeTa B Kopke
CO3/IajTa CBETOAMO], C TIO/IAPU30BaHHBIM U3/Ty4de-
HIeM, 3a0[JHO IIO/TYYNB CYIIeCTBEHHYIO IP1OaB-
Ky B SHEpreTH4ecKoit 3¢ peKTUBHOCTI.

Wnest paspaboTaTh HOTYIIPOBOSHUKOBBIIL UC-
TOYHJK TIONIIPM30BAHHOTO CBETA JIeXKa/la Ha II0-
BepxHocTH. JKK-mmcnnen HyXparoTcs B mog-
CBETKe C IOJIIpU3allleil B ONpee/IEHHON
IUIOCKOCTH. YTOOBI IOMTYYNTh TAKYIO HOACBETKY,
B MaTpUIIaX MIPUMEHAETCS NJIEHOYHBII IONAPU-
3aTOp, KOTOPBIi 3a/lep>KMBaeT MOTIOBUHY U3ITY-
JaeMoro noroka. Ho He my4mie mu cenaTsb Tak,
4TOOBI CBETOAMOJBI M3HAYA/IBHO JJaBa/IN MOIA-
PY30BaHHbIN CBET U IIOTOMY IOAPU3ATOP He
norpe6yercs?

Vpnanpckue y9€nple IpUayManu, Kak Ha I1o-
JTyTIPOBOJHMKOBOI MOJI/IOXKKe TIOTY4YUTh CaMO-
OPTraHM3YIOIIYIOCA PETYIAPHYIO PEMIETKY U3
YIOPAJOYEHHbIX IIPOBOJHMUKOB. [IJIs1 3TOro 6b11
JCTIONb30BAaH METOJ] SMUTAKCUM METaIIO0P-
TaHMYeCKOTO COeITHEHNA 13 TapOBOIT (asbl.
C1oBO «CaMOOPraHM3yIOMIasACA» O3HAYAET, YTO
HVKAKOJI1 pa3MeTKI MOfIOKKM (HarpumMep, ¢
IIOMOIIBIO TPABJICHA KaHABOK) Iepef SIUTaK-
cueil He TOTPe6OBAIOCh.

B nonyueHHoIt CTPyKType HAaHONIPOBOAA /M-
HoJ1 oT 0,5 10 2 MKM PacIlO/IO>KeHbI BI,OMb IIJI0-
CKOCT, TI0 KOTOPOJI OBUI M3HAYA/IBHO BBIPALIEH
KPYCTAJl/l apCeHN-TannmneBoit moanoxku. llar
pemétku konebnercs ot 10 o 25 HM, TOJIIN-
Ha COCTaB/IAIOMIMX €€ HAHOIIPOBOJIOB — OKOJIO
2 uM. HanompoBozia ynokeHbl B BepTUKaIbHbIe
Ma4Ky, B KaXXI0M U3 KOTOPbIX 10 200 mpoBooB.
Bca sTa MeTannmyeckas HAHOKOHCTPYKIMA,
BHEIIIHe HATIOMMHAIOLIasl PeOPUCTHIIT pafuaTop
(cM. puc), 3axmoueHa MeXxy cnosmu pocdu-
Ja AIIOMUHUA-TA/UIAA-UHAUA C TIPOBOLMMOCTS -
MU - ¥ p-TUIIOB.

Hanee y4énple Ha MaTeMaTUIECKMX MOJENAX
BBIACHIIN, YTO 9()(HEKTUBHOCTD CBETOAMOMIOB
MO>XHO P€3KO YBE/IMYUTD, IPUMEHUB KBAHTO-
BBI€ AMBbI, KOTOPbIE OYAYT CTY>XUTb J/Is MHKEK-
VY HOCUTEJIEI.

VsroToB/eHHBIE B TaOOPATOPUAX YHUBEP-
CUTETA IIPOTOTUIIBI AHTAPHBIX NONAPU3OBAH-
HBIX CBETOAMONOB pabOTAIOT IIPU HANIPSKEHUN
1,6 B 1 ynenbHoM Toke 100 MA Ha KBaZpaTHBbII
CaHTUMETD KpucTanaa. HoBMHKYM NOKa3bIBaIOT
Ha HOPsIJOK 60MbImit KoapuumeHT npeobpa-
30BaHMA 37IEKTPUIECKOI S3HEPTUY B CBETOBYIO,
9eM CTaH/JapTHbIE CBETOAVONBI, IPUYEM B 1IN -
POKOM iMara3oHe TeMIIepaTyp.

PeBepcuBHoe
—
-
okucaeHue /
e-v e.v
LisFeOaspe LisFeOasper
e
-
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«JKEAE3HOE» PEIIEHUE

B CeBepo-sanagHoM yHusepcurere (wt. Vimm-
HOJIC) M ApPrOHHCKOJT HaI[IOHa/IbHOII TabopaTo-
pun (1. Yukaro) cosgaH akKyMyIATOp C yHU-
KaJ/IbHOJ! 37eKTpoxumumeit. «Hawu uucnentole
MO0enu NoKa3anu, 4mo aKKymynsmop 6ecoma
nepcnexmueen, - pacckasan Kpucrodep Bomb-
BepTOH, npodeccop MaTepuanoseneHysA Ikombt
MH)KeHepHBIX HayK uM. MakKopmmuxa pu Ce-
BEpPO-3aIaJJHOM YHUBEpCUTETE. — 3ameuarmerns-
HO, 4o OH peanvHo pabomaem».

VIOHHO-TUTHEBbIE aKKYMY/IATOPBIL, ecn 6e3
JIMIIHKUX TORPOGHOCTeI, paboTaT 6arogaps
TOMY, YTO VIOHBI IUTH IIePeMeIaloTCs U3 aHO-
Ia B KaTof ¥ Hao6opoT. [Tpu 3apsAnKe MOHBI Ha-
HPaBJIAIOTCA Ha «XpaHeHMe» B KaTof], KOTOPbII
U3rOTaBIMBAETCA U3 MaTepyasa, CofiepiKaliie-
TO JINTUIL, KUCTIOPOJ, U IEPEXOfHbIN MeTall.

B 6071bIIMHCTBE CTy4aeB IePEeXOfHbII MeTaII —
3TO KOOAJIBT.

«B 00b14HbIX AKKYMYAMOPAX PAKUUSL NPOUC-
X0OUM UMEHHO C NepexoOHbIM MEMAIOM, — Pac-
ckasbiBaeT K. BonbepTon. — M nockonvky Ha
00uUH amom Kobanvma NPUXoOUMcst TUb 00UH
UOH TUMUS, 00BEM COXPAHAEMO20 3APSOA OKA3bI-
saemcs HebombuiuM. Xyice moeo, npooyKmueHo
UCNONIL3YeMCS UL NONIOBUHA IUMUS, UMEIoU4e-
20¢A 8 Kamooe.

Mexqy TeM B Tabmmiie MeHpeneeBa IpuUCyT-
CTBYIOT U VHbI€ IIEPEXO/JHbIE META/I/Ibl, HAIIPU-
Mep, Hefloporoe >kerne3o. VIMeHHo ero mpume-
HM/Ia Tpynna BonrbBepToHa BMECTO KOOAIbTa,
3a0[THO BOBJIEKAsS B PEAKIINIO KVMCIOPOF,.

Kucnopon Toxxe crocobeH ImpyrcoefHATD
¥ BBICBOOOXK/IATh VIOHBI JINTYI, YTO TI03BOJIAET
HapacTUTb EMKOCTb aKKYMY/IATOPOB 6e3 yBenu-
YyeHMA MX Macchl. MHOTMe nccnefoBaTey IbiTa-
JIACD 3TO CHENATh, HO MajIO KTO CMOT HONTYYUThb
paborarorue 06pasiisl akkymynsaropos. Korma
KICTIOPOJ, HA4MHA/I Y4aCTBOBATb B PeaKLUN, XU-
MIYeCKIie COSIMHEHNA TePAIN CTabMIbHOCTD.
Kpome Toro, kucmopoy BbIIe/IA/ICA B BUJE Ta3a
¥ BBIXOZIW/I U3 aKKYMY/IATOPA, OTYErO PeaKLusa
CTaHOBWIACh HEOOPATHMOIL.

C IOMOIBI0 MalTTHHOTO MOJIE/IPOBa-

HJA IPYIIIIA UCCIIeOBATeell pacCUUTAaIa OIl-
THMajIbHOE COOTHOIIEH)e KOMIIOHEHTOB — Ta-
KO€, YTOObI KMCTTIOPOZ, He BBIE/IATICS, @ TAKXKe
CBA3BIBAICA. V] Temephb Ha OIMH aTOM II€peXOf-
HOTO MeTasIa (kesie3a) IIPUXOAATCSA YeThIpe
MOHA INTUA. AKKYMY/IATOP TIOTy4aeTcs Hefo-
porum, a ero yaenbHasA éMKOCTb yBeIN4MBaET-
cs BYETBEPO.

CBE>XO U TEIIAO

B aBrycte 2012 1. B ctatbe «Poprouky XXI
BeKa» «JHEepProBeKTOP» paccKas3bIBall O PeKyTIe-
PaTMBHBIX TeIIOOOMEHHNUKAX /L1 JOMAIIHETO
TIPUMEHEHNUs. DTU HECTIOXKHBIE YCTPOCTBA TI0-
TOTPEBAIOT BXOJALINIA B KBAPTUPY MM YaCTHbINA
TOM BO3/yX 3a CYET TeI/Ia BHIXOAAIIETO BO3TY-
Xa, obelas n36aBUTb HAC OT «IPOK/IATHA IIa-
CTUKOBBIX OKOH» (B TIOMeIlleHUN 160 XONOTHO,
nubo mymHo). Brpodewm, ectb mpobiema: mist

3 eKTUBHOrO BHEAPEHNA PEKyIepaTUBHBIX
TEII00OMEHHIKOB TpebyeTcs IepellaHpOBKa
TIOMELIEeHNI1 C MOHTa>KOM BO3/1yXOBOIOB.

ITporpecc He cTOUT Ha MecCTe, U C TeX IOP
xommanwust Schiico (Tepmanns) paspaborana
1 OCBOM/IA B TPOM3BOJICTBE NIPOBETPUBATENb
VentoTherm st «OeyeHmpanu308anHoil 8eH-
munAyuy». BEyTpy He60MbIIOrO 6710Ka, MOH-
TUPYEMOTO B BEpXHell YaCTy OKHA, HAXOfIUT-

Cs1 KOMITaKTHBII TEI/IOBOI peKyneparop. Ero
OCHOBa — IByCTOPOHHMII UTO/IbYATHIN pajina-
Top. C offHOJI CTOPOHBI 3TOTO PafraToOpa Mpo-
XOIUT TETIBIN BO3/JyX, BRIXOAALINI U3 IIOMELLe-
HI, C APYTOJ CTOPOHBI — BXOJAIINIA CHAPY>XI
XOMOAHBII Bo3Ayx. O6a IIOTOKA CO3[al0TCs Ma-
JIOITYMHBIMY LIEHTPOO@XHBIMU BeHTUIATOPA-
ML HAIIOZ0011€ TeX, YTO IPUMEHSIOTCS B KOM-
npIoTepax. Takoke IpeyCMOTPEHbI BO3AYITHbIE
GUIBTPBI M 5TIEKTPOHHBII 610K YIIPaB/IeHNA.
CucreMa sKCITyaTMPyeTCs P 3aKPhITOM OKHe.

B 3aBMCHMOCTY OT BBIOPAaHHOTO peXX1Ma pa-
60TBI IPOBETPUBATENTb IPOKAYMBALT CKBO3b
ce6st 15 i 30 M° BO3fyxa B 4ac, IOTPeO/Isis
3/IEKTPUYECKYIO MOIJHOCTb, COOTBETCTBEHHO,

5 ymm 13 Br. CKOpOCTH MOYKHO IIepeK/I04aTh

¢ moMolpio 6ecripopopHoro mynabra Y. s aB-
TOHACTPOWKM ¥ 3aIUTHI OT HEIITATHBIX PEXM-
MOB pabOTBI YCTPOICTBO MMeET JATUMKIU BHEIII-
Hell M BHYTPEHHel TeMIIepaTypbl, BIaXKHOCTH

Y KOHILIEHTPalMy YITIEKMCIOTO ra3a B oMellle-
Huu. JIanasoH pabouux remMieparyp — ot —15
1o +50 °C. Korga Temneparypa Bo3fiyXxa CHapy-
K1 omyckaeTcs ke —15 °C, ycTpoiicTBo aBTo-
MaTU4eCKM BBIK/TIOYAETCA.

ITockonbKy OTBepCTHA 1A 3a60pa U BbIfa-
411 BO3IyXa pasHeceHbl MeX[y co00if BCeTo Ha
MeTP-NONTOPa, 3GGEKTUBHOCTD IPOBETPUBA-
tena VentoTherm cuIbHO 3aBUCUT OT reoMe-
TpUU KOHKPETHOTO NMOMELIEHNA U BO3IYLIHBIX
MIOTOKOB B HEM. B HEKOTOPBIX CUTyallMAX MIMe-
eT CMBICI MCIIONb30BaTh VentoTherm B mape
C KOMHATHBIM BEHTUIATOPOM.

BEICOKNE TEXHOAOT N

CBoOI-u4y>KOi ATOM

IMTocTostHHBIE UMTaTeN «DHEPTOBEKTOPa»
3HAIOT O IPEVMYIIeCTBAX KUIKOINTEKTPOT-
HBIX 3/7IEKTPOXVMIYECKIX aKKYMY/LATOPOB (CM.
Ne 5/2014, c. 9). VIM He CTpallIHBI HY OKUC/IEHME
39JIEKTPOJIOB, HY VX pacTpecKuBaHue, H1 00-
pasoBaHue AeHpuTOB. [lo CUX IIOp I/TaBHBIM
IpPENATCTBUEM B IPMMEHEHUM TaKMX aKKY-
MY/IAITOPOB ObI/IO HECOBEPIIEHCTBO MEeMOpPaH.
Maro Kakume BelllecTBa BbI/IEP>KMBAIOT BHICOKME
TEeMIIePaTypPbl, HEOOXOAMMBIE [T ITOfifiePIKAHIA
MeTa/TIMIeCKNX 37IEKTPOJIOB B XKMIKOM COCTO-
axun. [lpuxogunocy NpUMeHATb TOHYANILINE
MeMOpaHBbI 13 XPYIIKOIL 11 KpailHe HeyToOHOII

B 00paboTKe KepaMUKH, IOITOMY CTy4Yan pe-
a/IbHOTO TIPOMBILIJIEHHOTO BHEPEHNA KIJKO-
3NIEKTPOJHBIX AKKYMYNATOPOB UCYUCIAIOTCA
emyHUIaMn. JJoCTaTOYHO CKas3aTh, YTO KOMIIA-
Husa GE morparnia Ha paspaboTKu HOZOOHBIX
CHUCTEM JIECATD JIET U B Pe3yNbTaTe 3aKpblia
IPOEKT, TaK )1 He JOOUBILNCH yCIexa.

HenaBHo xomaHza yyéHbx MaccagyceTcko-
IO TEXHOIOTMYECKOTO MHCTUTYTA MOJ PYKOBOJ-
ctBOM npodeccopa Jorambaa CagoBoro co-
BeplIN/Ia HACTOSAIINIL IPOPBIB B JaHHOII cdepe.
BmecTo mopucToii KepaMMKM B KaUeCTBE MEM-
6panbl B MaccadyceTce OblIa TpUMeHEHa II0T-
Hasg MeTa/lnndecKas CeTKa CO CIelManbHbIM M0-
KPBITHEM.

OTkpoITHe cenanu crydaitHo. ITocme akcme-
PVIMEHTOB C COE[MHEHNAMM CBUHIIA yYEHbIE He-
OXXIJJAHHO OOHAPY>KIM/IM B KaMepe KaIlIu 4u-
cToro MeTasna. V Torma oHuM MpeonoXIn,
YTO BMECTO TPAJAMLIMOHHOTO YMCTO MeXaHUJe-
CKOTO pasfieNieHNs ABYX CPefl C IOMOILIBIO MEM-
OpaHbl, yCeAHHOI TOHYAIIIVIMY OTBEPCTUAMHY,
MOYXKHO ITPMMEHUTD TEKTPOXMMIYECKOE pasfie-
nenue. Ha porb a/1eKTpoXyMITdecKoit MeM6bpa-
HBI XOPOIIIO MOfIONIIA MeIKasA CTabHAA CeTKa,
MOKpbITasg HUTPUIOM TUTaHA.

«A cuumaro, 4umo amo npopwis, — rooput Jlo-
Hasb[, CafoBblIit. — Bo3moxcHocmy nocmpoumo
HAMPUEBO-CEPHYI0 AKKYMYNIAMOPHYI0 bamapeio
UnU HAMPUEE0-HUKeNb-XTIOPUOHYI0 bamapero, He
UCNONB3YSA XPYNKOTL MOHKOT KepaMuKku, mMems-
em 6cé».

PaspaboTurky 0co60 0TMeYaloT, YTO pedb
UZIET O TIPOMBIIIEHHBIX CMCTeMaX HaKOTI/IEHN
SHEPIUH, T/le PasMephl U Macca He KpUTUYHBI,
HO TpeOyIoTCA JieleBU3Ha, IPOCTOTA U BBICO-
Kas €MKOCTb. [I/1s1 IpMMeHeHNs Ha TPaHCIIOpTe
u TeM 6o7Iee B 3TIeKTPOHHBIX YCTPOJICTBAX aKKY-
MYIATOPHI C )KUIKOMETAIINYECKAMM STIEKTPO-
IaMM He IIPUCIIOCOOIEHBI. 3B
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AKTYAAbHbIV BOMPOC

KoraA B NPMOPUTETE OBUWMUE

UEAU. AEAO CNOPUTCA U AIOAM
MOHUMAIOT APYI APYrA
C NMOAYCAOBA

acckasbiBaeT Amurpuii Bapumo-

Buu CUAOPOB, crapuiuii ma-

IIMHUCT KOTAOTYPOMHHOTO Iexa
7 pa3psgaa CAYKOBI 3KCIIAyaTalluu
Kpacnopapckoii TI1] 000 «AYKOHA-
KyOaHb3HeEpro».

JI7is MeHs 9HepreTHKa — 3TO B IePBYIO O4e-
Penb BEICOKOTEXHOJIOTMYHOE IIPOU3BOJICTBO.
3T0 OTpac/b, KOTOpas OCHOBAaHA Ha BHYIIN-
TeJIbHOM 06béMe QyHIaMeHTaTbHBIX Hay4d-
HBIX MICC/IEJOBAHMIA, B KOTOPOJ HaKOIIJIEH
MHOTOJIETHIIT OIIBIT SKCIUIyaTal[y Pa3HO-
o6pasHOro 060pynoBaHMA. A camoe B Hell
MHTEPEeCHOe, Ha MOJI B3ITIAJ], — 3TO IepCIIeK-
TUBBI MHHOBAIVIL.

S mpuHazIexXy K HeOObIYHOI SHEePreTy-
YeCKO AMHACTUY — IPOJOIIKAI0 Je/I0 POJ-
CTBEHHMKOB 110 1HUM xeHbl. B OO0 «JIYK-
OVI/I-Ky6aubaHepro» st IpULIEN criecapeM,
KOTJJa YUIMICA Ha 9eTBEPTOM KypCe YHUBEPCH-
teta. Torga y MeHs eIé He OBIIO 1{€/IOCTHOTO
HOHMMAHUA CYyTY SHEPTeTUKM U OymyIei
npodeccnn, HO yxe IPOABUIICA K HUM 60Ib-
110V MHTEpeC.

B cBA3Y ¢ HedULINTOM reHepUPYIOLINX
MouHocTeit Ha Kybanu obopynosanue Kpac-
Homapckoit TII] paboraer ¢ 60/b1IOIT 3a-
TPY3KOil. DTO caMo 10 cebe HeIJIOXO — IOTO-
MY 4TO IPO6IeMBbl OOBIYHO BO3HMKAIOT HE OT
HArpysKi Kak TaKOBOI, a OT YaCTBIX CMEH pe-
>KIIMOB, HaIIpMMep, IIyCKOB, OCTAHOBOB, IIe-
PYOAMYECKNX HaTPY30K ¥ Pasrpy3ok. B rakmx
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YCIIOBMAX MeXaHM3Mbl M3HALINMBAIOTCA CBEPX
MepBl, YTO IIPMBOAUT K IIOTTOMKAM U aBapuit-
HbIM cutyanusaM. Oco6o ocTpo sta mpobiema
CTONT IS CTApOTO 060PYHOBAHMUA.

Mou Kosteryu no pabore — MCTMHHBIE IIPO-
eccronabl, KOTOpble IPEKPACHO 3HAIOT
cBOE fieno. DHepreTHIecKoe 060pyoBaHe
6/7109HOI YaCTH CTAHIMYM HEMOJIOLO0E, HAa HEM
cnyx6a sKCIUTyaTauun «orpaborana» MHO-
YKECTBO Pas3/IMYHBIX aBapUITHBIX CUTYalNIi,
BBIBOJIOB B PEMOHT, ITyCKOB I OCTAHOBOB.
Hepapom rosopsr, «Hem xyoa 6e3 006pa» —
mpodeccuoHaNbHbIe HABBIKY OMTEPXKN-
BAIOTCA Ha BBICOKOM YpOBHe. Sl cumTaro aTo
OT/INMYNUTEIBHON 0COOEHHOCTDIO HAIIIETO IIOf-
pasfeNeHNs U TOPXKYCh, 4YTO PabOTaI0 B TAKOM
KOJUIEKTHBE.

TeM 4unuTaTeNAM, KOTOPBIM He TOBENTOCDH
paboTath Ha TOC, pacckaxky 0 CBOMX OIIyIIe-
HUAX. Y MeHA Hallla CIy>K6a SKCIUTyaTalym
BCerjja acCoLMMpoBanach C KOMaHIOM MOp-
CKOTO MU JaXke KOCMUYeCKOro Kopabid, Ha-
XOJIAIIETOCS B Ja/IbHEM ITyTeIeCTBUM. Y KaX-
[OTO WIeHa 9KUIIaXKa CBOU 0053aHHOCTH,

IO YMHEHHBIE OJJHOI 0611eit 1ienn. Bee pa-
60TaOT OPYXKHO, I, 10 MOUM HAOJTIOEHNAM,
KOTIZIa 3aBepLIaeTCA C/I0XKHASA TeXHOJIOTMYe-
cKas oIeparys, K Tebe IPUXONAT yAMBUTE/Ib-
HOe OILIyIIeHNe YIOBIeTBOPEHNA I TIOHM-
MaHMe, 4TO BCSI OCHOBHas paboTa yCIIelHo
BBINOJTHEHA CU/IaMM BaXThl — TOOOII ¥ TBOU-
MJ TOBapuIaMu. TO OUYeHb BOOAYLIEBIAET.
KcraTy, Halm OTHOIIEHMS JaBHO yyKe BBIII-
M 32 JOJDKHOCTHbBIE paMKI: MBI BCTpedaeM-
cs1 B IpYKeCKoiT 06CTaHOBKe BHE 3/IeKTPO-
CTaHIINN.

KoHkypc nnpodeccroHanbHOro MacTepcTBa
Ha 3BaHMe «JIy4mmii no npogeccun» 1o ougy-
IIeHNsIM O4eHb O/IM30K K peaybHOIl IIoBCe-
IHeBHOII paboTe. Iy mo6enbl B KOHKypce
TpebyeTca TeCHOe COTPYAHIYECTBO B KOMaH-
Iie, KOTOpasi OTBeYaeT 3a OMIMOKM Ka>KHOTO.
Ecny KTO-TO OffMH He CIIPaBMUICA — He CIIpa-
BIUJICA V1 BECh KOJUIEKTHB.

Ha kopriopaTuBHOM KOHKYypce Ipodma-
crepctBa 2017 T. 51 6BIT KAIMTAHOM KOMaH/[bl
000 «JIYKOWJI-Ky6anbanepro», 1 MHe X0-
TEJI0Ch He TOJIbKO IIOMYIUTb BBICOKMIL /INY-
HBIIl pe3y/IbTAT, HO U BHIBECTU PE3YIbTAThI
Ka)K/JOTO WIeHa KOMaH/bl Ha BEICOKMI ypo-
BeHb. S cunTalo, YTO MBI 9TOTO HOCTUIIN O/Ia-
rofiaps XopolleMy KOHTAKTy MeX/y BCeMU
YIeHaMM KOJI/IEKTUBA, CIVIOYEHHOCTH I TI0-
HUMaHUIO OOIIMX IIe/Ielt.

ToT KOHKYpC CTaJl /11 MeHs 3HaKOBBIM
cobsrTreM. ITocte cTpeccoBoit CUTyauum,

IZie 51 OLHOBPEMEHHO NIPOXOAMT TPEHUPOBKY
U IPOBePKY PO eCcCHOHATbHBIX HaBBIKOB,
paboTan B KOMaH/ie 1 B3aUMOZECTBOBAI

C PYKOBOZACTBOM, OLIYTHUII B cebe cephé3HbIe
M3MeHeHMs. YoKe Ioc/Ie KOHKYpPca BbLACHU-
JIOCh, YTO HAOPaHHBIIT ONBIT OYEHDb IIOMOTa-
eT B pabore.

Coset monoppix crenuamcroB OO0 «JIVK-
OI7IH-Ky6aHb3Hepro», B KOTOPBII A BXOXKY,
JKUBET He TONIBKO paboToit. Mbl Bble3kaeM
Ha CIIOPTUBHbBIE MEPONIPUATHUA, yCTPauBa-
eM IIOXObl Ha IIPUPOSY, 00s3aTeIbHO BBIXO-
IUM Ha akuuio «beccMepTHMbIN ToIK» 9 Mas,
BCTpedaeMcs C BeTepaHaMy, yCTpauBaeM LHU
300POBBS U CYyO60THUKI. DT MEPOIPUATHU
[IO3BOJIAIOT MOJIOREXY JTy4llle TO3HAKOMUTD-
Csl, CIIOTUTHCS, YTOOBI OBI/IO JIETYe B3auMO-
IeiiCTBOBATD APYT C IPYTOM ¥ CO CTapLIMMM
TOBapuIamu Ha paborTe.

Mornonéxp y Hac akTuBHaA. PebsATaM uHTe-
PeCHO COfeliCTBOBATh PAa3BUTUIO 9HEPTETHUKIL.
OHU eXXErofHO rOTOBSAT OPUTMHAIbHBIE HAY4-
HO-TeXHMYeCKe paboTbI M IPEfICTABIIAIT X
Ha KOH(epeHIAX.

['71aBHOe B 9HepreTHKe — He TONbKO BUJETD
pOo6/IeMBI, HO ¥ IOCTOAHHO AyMaTh, KaK UX
MOXXHO pelnTh. S mpeIosXI HeCKOIbKO
PalOHAIN3aTOPCKUX POEKTOB — 110 OYMCT-
Ke MacJIOCUCTeM U TYpOMHHOTO Macia, Me-
TOJAM OYNMCTKM IIOBEPXHOCTEN Harpesa 60ii-
JIEpOB, VICIIO/Ib30BAHUIO TUAPOMYTHI IS
perympoBaHusA IPOU3BOANUTEIbHOCTY N~
TaTe/IbHBIX 9JIEKTPOHACOCOB, 3aMeHe 9>KeK-
TOPOB KOHZIEHCATOPOB TypOuUH, 3aMeHe pe-
3epBHOTO TOIIMBA (Ma3yTa Ha CXKVDKEHHBII
HIpUPOAHBIL Tra3). U g pap, 4To y Hac ecTb
BO3MO>XHOCTb BBICKa3aTh CBOM UJIEM HACYET
YIy4lLIeHNA IPOU3BOACTBA. TaKxXKe Y Hac Kax-
IBIIL TOJ] IIPOBOMSTCS CEMUHAPBI 110 IMYHOCT-
HOMY POCTY, KOMaHJ000pa3oBaHMIO, IICUXO-
JIOTMM KOMMYHMKALMIA.

He tonbko 8 000 «JIYKOWJI-Ky6anb-
9Hepro», HO ¥ Ha MHOTUX APYIUX SHEPTO-
npeanpuATuAx B Poccun skcmyarupyercs
cTrapoe o6opynoBaHe. MUHUCTEPCTBO dHEP-
TeTUKY COOMPAETCS CTUMYIMPOBATh KOMITA-
HUY K MOJepHU3AL[MI CTAPBIX TeHEepUPYIO-
mux MouHocreit. Hanpumep, ob¢cyxpaoorcs
CIIOCOOBI HA/ICTPOIKY Ia30BbIX TYPOUH K CY-
IIECTBYIOIMM IIaPOBBIM TYpOMHAM, YTOOBI C
[IApOCU/IOBOI TEXHOIOTUM IIepeiiTH Ha bonee
[IPOTPECCUBHYIO ITaporasoByo. MHe KaXKeTcs,
YTO Ha 9TOM IyTH OyIeT MHOTO IOABOZHBIX
kamHei1. ITocynute camu. [Iis1 mogo6HOI MO-
IepHU3aIy MOTpebyeTcsl HalTH Ha IIPON3-
BOJICTBEHHOI /IO Ke JOIOTHUTENbHOE

PDABEOTA B KOMAHAE .

MEeCTO JJIs Fa30BBIX TYPOVH, IeMOHTUPOBATD
crapble KOT/Ibl, IOCTPOUTD HOBBIN KOTEI-YTU-
NM3aTOP, MOJEPHNU3UPOBATH IAPOBbIE TYPOU-
HBI i BCIIOMOTaTeIbHOE 0b6opyoBaHue. Beé
3TO moTpebyeT HeMaybIX 3aTpaT. VI B uTore
MBI IIOZIyYUM 9HEPro6/I0K, B KOTOPOM YacTO
6yIyT BO3HMKATD IIPOOIEMBI C TAPOBOIL
yacrpio. Kakoit xoporieit 651 Hu Obl1a Mofep-
HU3AIMA, €C/IM Ha CTAHI[UYU OCTAETCA CTapoe
060pyIOBaHMe, OHO OKaXKETCA «y3KUM Me-
crom». Tem 6osee 4TO KaNMTaIbHEBIE BIIOXKe-
HusA 6YAYT CPaBHUMBI C 3aTpaTaMyl Ha HOBOe
CTPOUTENLCTBO.

Ha Mmoii B3rag, my4iinuM peumeHneM
B 3TOM BOIIpOCe Oblya 6B MOJEPHMU3ALINS
TeHepUPYIINX 00beKTOB 6e3 KapAMHaIb-
HOTO M3MeHEHMA IPOU3BOJCTBEHHON TeX-
HOJIOTUU, YTOOBI IIOBBICUTD HAEKHOCTD
U COKpaTUTh NoTepu. Beb He cexpeT, 4TO
cTapoe 060pyOBaHMe Jallle BCEro OKasbIBa-
eTcst Hea(d(PeKTUBHBIM IMEHHO U3-3a HU3-
KO HaZi&>KHOCTM U IIoTepb. B urore 3arpa-
TBI Ha PeKOHCTPYKUMIO OYAYT He TaKMMM
60/1bIINMY, KaK B CIy4ae C IEPEXOOM Ha
HOBYIO TeXHO/OrI0. KoHeYHO, CUIbHO CHU-
3UTD y/lelTbHbIe PACXO/ibl TOIUIMBA HE IOJIY-
YUTCsI, 3aTO MOXKHO OyIeT COXpaHUTb Cy-
1IeCTBYIOI/E€ MOIHOCTY C MUHMMAIbHBIMU
BJIOKEHUAMMU.

B cBo6ORHOE BpeMsi MHE CKy4aTb He IIPIH-
XOJIUTCA — yBJIEYEHMI Y MeHA MHOTO. bob-
111e BCETo Ceif4ac MeHs 3aHMMaeT My3bIKa —
urpaio Ha cakcooHe. Mbl ¢ ToBapuIiaMu
1o pabore cobpany He6ONBILION MY3bIKa/Ib-
HBIIi KOJIIEKTUB, I€PUOMIECKH TIOCTIe Pa-
60TbI ycTpauBaeM peneruriyn. Emé s 3aHu-
MaIOCh CHOPTOM M YBJIEKAIOCh TypPU3MOM,
MHTEPEeCyICh TeXHMKOI. VIHOTma MeHA 3a-
TATUBAIOT KaKMe-HUOYAb KOHCTPYKTOPCKUeE
npoekTsl. Harpumep, HelaBHO 3aKOHYMI
c6opKy nazepHOro npudopa g BbDKUIAHUA
B Bujie ctanka ¢ UITY.

Yro Hy>XHO 114 ycnexa B >xusHu? 4 mo-
HIMAI0, YTO XOPOIlMe Pe3yNbTaThl BCeTja
mocTuraTcsa 6onpmmm Tpygsom. Ilostomy
s HalleJIeH IIOCTOSTHHO PaboTaTh Haf, co60ii
U YIIOPHO TPYAUTHCA.

Untarenam «9HeProBeKTopa» MOKenao
AKTMBHO IPOABIATH CBOM TMYHOCTHBIE
KadecTBa BO BCex cepax eATeIbHOCTI
1 06513aTeNIbHO YIaCTBOBATbh B KOPIIOPATUB-
HBIX MEPONIPUATHAX: HaYYHBIX KOHpEPEHIN-
AX, CIapTaKMafax, CIETaX M TBOPYECKUX KOH-
Kypcax. Taxke moxernawo mobef. A KeHINH
II03/IpaB/IAI0 C IPEeKPACHBIM IIPa3THUKOM
8 Mapra! 3B

SHEPIrOBEKTOP

W3AATEABCTBO
000 «MEANA-XOAAVHT
"3AMAAHAS CUBWPL"»

TAABHbIVI PEAAKTOP
MBAH PoroxkuH

KOHCYABTAHT
NOAMUAA 3UMUHA

OBO3PEBATEAbL
MABEA BE3PYKMX

HAA BbINYCKOM PABOTAAU
AHATOAMI TTEYENKNH
Makcum PoanoHos
Maprus XomyTCKAS

®oto
ANEKCAHAP IMoAsiKOB
Butaanii CABEAbEB

OTAEA PEKAAMbI
E-MAIL: WELCOME@OILRU.COM

PEAAKUMA

TeAE®OH: +7 (916) 422-95-19
WEB-SITE:
WWW.ENERGOVECTOR.COM
E-MAIL: EVECTOR@OILRU.COM

Facesook
HTTP:/ /FACEBOOK.COM/
ENERGOVECTOR

AONOAHEHHASI PEAALHOCTb
HTTP:/ /ORBSOFT.RU/DOP_REAL/

E>KEMECSIUHOE W3AAHVUE
PEMMCTPALIMOHHBIA HOMEP
M N2DC77-46147
M3pAETCS © CEHTABPA 2011 1.
12+

MoANNCAHO B MEYATH
12.03.2018 .

LIEHA AOTOBOPHAS

PEAAKLIMA HE HECET
OTBETCTBEHHOCTU

3A AOCTOBEPHOCTb UH®OPMALIAW,
COAEPMALLEVCS B PEKAAMHBIX
OBbABAEHUAX

MHEHMS ABTOPOB CTATEM
HE BCEFAA OTPAMKAIOT MO3MLA
PEAAKLAN

[MPY MEPEMEYATKE CCHIAKA
HA FA3ETY «3HEPFOBEKTOP»
OBA3ATEAbHA

AVN3AH-MAKET:
Makcum PoavoHos

WAAIOCTPALMS HA MEPBOII MOAOCE:
VISUAL HUNT

CKDBITBIE
DUCKM

B 3EMEAbHBIX OTHOWEHKUGAX

NPOABUAUCDL HOBbLIE NMPOBAEMHBIE
BOMNMPOCHLI, CBA3AHHbLIE C NPABAMMU

COBCTBEHHOCTMH

HepromnpeAnpusTuii I'pymn-
ne1 «AYKOYIA» umeroTcs
3aKAIOYEHHbIE C MYHULIU-

NaAUTETaMU U 3aperucTpupo-
BaHHble B ETPII poArocpouHbie
AOTOBOPHI apeHABI 3eMeAbHBIX
YYaCTKOB (HAXOASTCS IOA SHEp-
roo0’beKTamMu), rocypAapCTBeH-
Hasi COOCTBEHHOCTh Ha KOTOpPbIe
He pasrpaHuyeHa. [TopnuceiBas
MOAO0OHbIE AOTOBOPBI apPEHADI, 00-
IIEeCTBa, KaK MPaBUAO, PYKOBOA-
CTBOBAANCH 3aKOHHBIM IIPaBOM
OpraHoB MECTHOIO CaMOyIpasB-
A€HHUS PacIopsKaThCs TaKUMU
3eMeAbHBIMH YYacTKaMH, B 4acCT-
HOCTH, CA@BaTh X B apeHAY U I0-
Ay4YaTh apeHAHYIO IIAQTY.

OpnHako, KaK II0Ka3bIBaeT M3MEeHMBIIA-
sicst cymeOHast MpaKTHKa, YKasaHHbIe
TOTOBOPBI aPEH/IBI HECYT 1A OOLIeCTB
CKDBITBIE DUCKM, CBA3aHHbIE C BO3MOX-
HbBIM Ha/In4yeM IpaBa COOCTBEHHOCTHI
P® na semenbHbIE y9acTKHU, KOTOPOE
BO3HMKJIO IO YCTAaHOBJIEHHBIM 3aKO-
HOJATEe/IbCTBOM OCHOBAHMAM «8 CUTY
3axoHa» ¢ 1 urons 2006 T. u, Kak cien-
CTBME, OTCYTCTBMEM Y MYHMIIUIIATIV-
TETOB 3aKOHHBIX IIPAB Ha 3aK/II0Y€HMEe
HOJOOHBIX JOTOBOPOB C TOJI )K€ JIaThI.

J1s moHMMaHNA IPaBOBOTO Me-
XaHI3Ma BO3SHMKHOBEHMA ITpaBa
¢denepanbHOIt COOCTBEHHOCTH Ha
3€MeJIbHBII Y9aCTOK «B CUIY 3aKO-
Ha» He0OXOAMMO PYKOBOACTBOBAThCS
CNEeRYIOIMMY HOPMAaTUBHBIMHU aKTaMI,
YYUTHIBAsA BPEMA UX JEICTBUA.

Io 1 utons 2006 1. B PO geitctBo-
Bas PemepanbHblit 3akoH Ne 101-D3
«QO pasrpaHuMYeHNM roCyapCTBEHHOI
COOCTBEHHOCTH Ha 3eM/TIO» OT 17 Mo/t
2001 r., cornacHO KOTOpOMY 3eMeTbHbIe
YIaCTKM PasTPAHNYMBAINCD Iy TEM MX
BK/TIOYEHNA B CIlellMaibHble TIEPeYHM,
yTBepKaemble akTamy [IpaBuTenpcTea
P® u oTpaxkaromumy IpUHAIIEKHOCTD
Y4acTKOB K cobcTBeHHOCTU PO, cy6Bek-
TOB (peiepalinyt MV MyHUIIMIIATUTETOB.
Ha ocHoBaHMY TOROOHBIX TIepevHelt ro-
CYBApCTBO PETUCTPMPOBATIO IIpaBa co6-
CTBEHHOCTH IyOIMYHBIX 06pa3oBaHMIl
Ha 3eMenbHble yyacTku B EI'PIL

C 1 uron: 2006 I. JaHHBII 3aKOH yTpa-
TWJI CUJTY, TeM CaMbIM OB YIIpasgHEH
HOPSIAOK pasTpaHUdIeHIs TOCCOOCTBEH-
HOCTY Ha 3eMJII0 Ha OCHOBaHIM yTBEpXK-
nénnbix [IpaBuTenbcTBOM nepeyHest.

C aroro xe jHA B 3eMe/IbHOM KOZeKce

P® (ct. 16, 17) 3aKperuiéH HOBBII IIPVH-

VI pasTpaHMYeHNA TOCCOOCTBEHHOCTH

Ha 3eMJII0 — Iy TEM IPAMOTO OTHECEHUS

3emenbHBIM KofiekcoM PO n denepans-

HBIMM 3aKOHAMM 3€ME/IbHBIX yJacTKOB

K KOHKPETHOMY BUAY IIyO/IMTHOI CO6-

CTBEHHOCTH 110 OCHOBAHVM, YCTaHOB-

JIEHHBIM B JaHHBIX 3aKOHAX.

Kputepyun npsaMoro oTHeceHU
3eMe/bHBIX YIaCTKOB K efiepanbHoil
COOCTBEHHOCTH YCTAHOBJIEHHI C 1 MIONA
2006 r.B1m. 1 4. 3.1 ®3 Ne 137 «O BBefe-
HUM B JleiiCTBIE 3eMeNIbHOTO KOJIeKCa»
ot 25 okTa6pa 2001 1. (fanee — 3aKoH
Ne 137-@3), cormacHo KOTOpomy K e-
IepanbHOIl COOCTBEHHOCTH OTHOCATCA:
* 3eMeJIbHble yYaCcTKH, 3aHATbIC 3]1a-

HYAAMU, CTPOEHMAMY, COOPY>KEHMA-

M, HaXOJAIVIMUCA B COOCTBEHHO-

ctu PO;

o 3eMe/IbHbIE Y4aCTKY, IPeJOCTaB-
JIEHHBbIE OpraHaM TOCyapCTBEH-

Holt BmacTu PO, nx Treppuropnann-

HBIM OpraHaM, a TaKXe Ka3éHHBIM

IPeANPUATIAM, TOCYAAPCTBEHHBIM

yHI/ITaprIM MIPpEeNNPpUATUAM NIN

HEKOMMepUYeCKIM OpraHM3aluaM,

CO3J/aHHBIM defiepaTbHBIMI Opra-

HaMI rOCy[apCTBEHHOI BIACTH; 3€-

MeJIbHbIE YYaCTKM, 10 IpaBy HAXOMA-

Iyecs B IOCTOSHHOM (6eccpoyHOM)

[I0/Ib30BAHNIL, apeH/e, 6e3Bo3Mes-

HOM II0/Ib30BaHNUM Y TOCYHAAaPCTBEH-

HBIX aKafleMui HayK 1 y OpraHy3a-

[T, HAXOJUBIINXCS B VIX BEJIEHNN;

o 3eMe/IbHbIe YYaCTKM, IPeflOCTaB-
JIeHHbIe B apeH/ly TOCKOMIIAHUY
«PocaBropiop» ¢efepaibHbIM Opra-
HOM VCIIOJTHUTE/IbHOJ B/IACTH, OKa-
3bIBAIOIVIM TOCYCITYTH U yTIPaBIIA-
IOLIVIM TOCHMYIIeCTBOM B cepe
TOPO>KHOI'O X03511ICTBA;

* JHBIE IPeJyCMOTpeHHbIE defe-
Pa/ZbHBIMY 3aKOHAMM 3e€Me/IbHbIe
Y4acTKM M 3eMJIN.

K mHBIM y4acTKam, KOTOpbIe IPsMO B

3aKOHe OTHECEHBI K defiepanbHoit co6-

CTBEHHOCTH, B YaCTHOCTM, OTHOCATCS:

* YYaCTKM 3eMe/lb IPOMBIIIEHHOCTH,
9HEPTeTUKY 1 MHOTO CIIEI1aTbHOTO

Ha3Ha4YeHMsA, Ha KOTOPbIX HAXOJAT-
cs1 06bexTh pepepanpHoit EnnHoit
aHeprocucTeMsl (11. 4 cT. 87 3eMerb-
HOTO Kofiekca P®);

e JIeCHbIE YYaCTKM B COCTaBe 3eMe/b
necHoro ¢oupa (ct. 8 JlecHOro KO-
nekca PO);

o 3eMe/IbHbIE YIaCTKM, Ha KOTOPBIX Ha-
XOJIATCsI BOAHBIE 00beKThI (hefepars-
Horo ypoBHs (11. 1 cT. 7 BogHoro xo-
nekca PD);

o Y4acCTKU, IPeJOCTAB/IeHHbIE I/ pa3-
MeleHns: 00beKTOB (efepanbHo-

T0 JKe/Ie3HOOPOKHOTO TPAHCIIOPTA,

Ha KOTOPBIX pacnionoxeHsl JK]I-

CTaHIIMM U BOK3abl (CT. 4. 3aKOHa

Ne 29-03 «O6 0coOOEHHOCTAX YIIpaB-

JIHUS ¥ PacIIOPsKEHNUA UMYILeCTBOM

JKe/Ie3HOJOPO’KHOTO TPAHCIIOPTa» OT

27 ¢eBpana 2003 .) u pp.

Jlo HemaBHero BpeMeHM CyAbl Ipu

PacCMOTpPEeHUY CIIOPOB O IpaBe IIy-

6/11YHOI COO6CTBEHHOCTY Ha 3eMITIO

pyKoBozcTBOBa/mich [TocTaHoBIeHMEM

Ipesupuyma BAC PO ot 17 fexabps

2013 1. Ne 12790/13 no memy Ne A41-

44318/12, oTpakaroliM IpaBoBOI

TIO/IXOfl, COTTIACHO KOTOPOMY «3emernb-

Hble y4acmu, He noonaoarusue noo

Kpumepuu paseparuterus, npedycmo-

mpeHHble HenocpedcmeeHHo 3aKoHOM

Ne 137-D3, ecnu oHu He 6vinu pasepa-

HuUeHbl U30AHHBIMU 00 BCHIYNTIEHUST

6 cuny 3akona Ne 137-P3 akmamu

Ilpasumenvcmea P®, ocmanuce 6 He-

pasepanuuenHoti 2ocyoapcmeenHot

cobcmeeHHOCMU, NPABO PACNOPSHe-

HUS KOMOPOTi NPedocmasieHo 0peanam

MeCtHO020 CAMOYNpasneHus». YkasaH-

HBIJ1 IIPaBOBOJI IOAXON 0becreynBal

CTabMIbHOCTD IPAXKAHCKOT0 06opoTa

3eMeJIbHbIX YYaCTKOB.

OpHaxo B 1ocrefHee BpeMs Ipu pac-
CMOTPEHMY aHA/IOTMYHBIX CHOPOB CY/IbI
Haya/i PyKOBOACTBOBATbCS IIPABOBOIL
nosunueit Onpenenennsa BepxosHo-
ro Cyga P® ot 1 urona 2015 r. mo ey
Ne 302-9C14-8088 110 TONTKOBAHNIO
KpUTEpUEB pasTpaHNYeHNs], yCTAHOB-
JIeHHBIX B 4. 3.1. 3akoHa Ne 137-03,
COITIACHO KOTOPOIL «Kpumepuem omme-
CeHUS 3eMeNIbHO20 yHacmKa K dedepans-
HOTi COOCIMBEHHOCU A6IAEMCA NPUHAD-
JIeAHHOCD CYOBEKMa, KOMOopomy nepeo-
HA4AbHO NPedoCMABIATCA 3eMeNbHbLLL
YHACMOK, K hedepanvHOMy YPOBHIO COO-

AKTYAAbHbIV BOMPOC

cmeeHHocmu». B cOOTBeTCTBNY C jaH-

HOJI TO3MLIMeEN BCe HepasrpaHMYeHHbIe

rOCy/lapCTBEHHbIE 3eMeTIbHbIE YYaCTKI,

KOTOPbIE M3HAYA/IbHO ITPEJOCTaBLA-

7UCh defepaTbHBIM FOCYAAPCTBEH-

HBIM NIPEAIPUATUAM, «6 CUNLY 3AKOHA»

¢ 1 ntonis1 2006 1. oTHOCATCA K defe-

PAa/IbHOJ COOCTBEHHOCTH. YUNTBIBAS

CTIO>KVBIIYIOCS CYAeOHYIO IPaKTUKY,

JlemapTaMeHT IIPaBOBOTO 0OeCIIeYeHN

000 JIYKOWI-O9HEPTOCEPBUC»

PeKOMEHIOBATI 061IeCTBAM-3aKa3uM-

KaM IIPOBECTY PEBM3NIO APEH/I0BAHHBIX

3€MEJIbHDBIX YIaCTKOB, TOCYAapCTBEHHAA

COOCTBEHHOCTb Ha KOTOPbIE He pasrpa-

HIYeHa, 4TOObI BBLACHUTD CIIeAyIolee.

1. IIpemocTapaAncs 11 M3HAYA/IbHO 3€-
MEJIbHBIN YYaCTOK TOCTIPEATIPUATIIO
(benepaTbHOrO YPOBHS COOCTBEHHO-
cru (yrpasnennsa «KpacHogapsHepro,
«PocToBaHepro», «Bonrorpagsnepro»
u fip.) nu QerepanbHOMY OpraHy?

2. Haxomunuch mu Ha HEM II0 COCTOSI-
Huo Ha 1 mionst 2006 I. 06 BEKTHI He-
IBIDKUMOCTY (efiepambHOI CO0-
CTBEHHOCTHU? 1 5

3. Ecnu 3eMenbHBIN yYacTOK MOfTIA-
JAeT MOJ, KaTeTOPUIO «3eMAU Npo-
MBLUIEHHOCIU, IHEP2EMUKU. .. »,
OTHOCATCS Y PACIONOKEHHbIE
Ha HEM IIPOM3BOJCTBEHHbIE 00BeK-
TBI K QenepanbHoit Ennnoit sHep-
rocucreme?

4. HaxopaTcs M Ha 3eMe/IbHOM y4acT-
Ke BOZIHbIe 00beKTbI (efiepaTbHOI
cobCTBEHHOCTH?

ITpu 3aK/M049eHN HOBBIX JJOTOBOPOB

apeHpbl, CybapeH/Ibl, MepeyCTYIIKN

IPaB 1 T. 1. B OTHOLIEHNY 3€MeNTbHbIX

Y4acTKOB, TOCYylapCTBEHHAsA COOCTBEH-

HOCTb Ha KOTOpPbIE He PasTpaHNYeHa,

SHEPTrONPEANPUATUAM CIIeRyeT TIA-

TE/bHO IPOBEPATb BCe OCHOBAHMA BO3-

MOYKHOJ IIPMHAMIEXKHOCTH 3eMeTbHOTO

y4acTka K defepanbHOIL COOCTBEH-

HoCTu. Bypyuye cienky B oTHOLIe-

HUmn HOJIO6HI)IX 3€ME/TbHBIX YIaCTKOB

HeoOXO0[MMO PacCMaTPUBATh C YIETOM

PMCKa IPU3HAHNA UX HeJlelICTBUTENb-

HBIMI CO BCEMMU BBITCKAKIINMI HETa-

TUBHBIMM TIOCTIEfICTBUAMMU.

IOnua 3EJIEHKO,

HAYATLHUK 0mOena npagosozo
obecneuenus npoexmos JJII0 OO0
«/IYKOW/I-SHEPTOCEPBIC»
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