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COBbITUA

YcTonumBbhIM KYPCOM

[TAO JIYKOWJI» ony6mukoBano Bocbmoit OT-
YET O AeATE/IBHOCTI B 00/1aCTH YCTONYMBOTO
pasBUTHA.

B OtuéTe 3a 2017 . OTpa’keHbI TaKye aKTY-
aJIbHBIE TEMBI ¥ BOIIPOCHI, KaK COO/TIOfieHNE TIpaB
Yye/loBeKa, M3MeHeHMe KIMMara, OpraHu3aIisa
HOCTAaBOK NPOAYKINH, eé KauecTBO, be3omac-
HOCTb IIPOM3BOJICTBEHHBIX 00beKTOB. OTuéT-
Hasi MHGOPMaLVsi CHHXPOHUSMPOBAHA C L{e/Ii-
mu «IToBectku pHA-2030» OOH B cooTBETCTBUMI
C TIEPEIOBBIMI MVPOBBIMM TIPAKTKAMIL.

ITpu cospanmm JOKYMEHTa yYUTHIBAIICH 3a-
HPOCHI IPUPOJROOXPAHHBIX Y [PYTUX OPraHM-
3aL[yit, @ TAK)Ke JIy4llie MIPOBble HapaboT-

KU II0 PacKpBITHIO MHPOPMALNH B 06/1acTH
ycToitunBoro passutus. Kommnannsa nonnmaer,
YTO OTYETHI O [eATEIBHOCTI B JAaHHOI cdhepe —
Ba>KHBIIT MHCTPYMEHT, IIOMOTAIOLIIit NHGOP-
MMPOBATDb OOLIECTBEHHOCTD ¥ KOHCTPYKTUBHO
B3aMMOJIEVICTBOBATD C IIMPOKVM KPYTOM 3alH-
TePeCOBAHHbBIX CTOPOH.

Iokymenrt B popmare PDF Ha pycckom u aH-
ITINIICKOM A3bIKAX JJOCTYIIEH, COOTBETCTBEHHO,
o appecam csr2017.lukoil.ru u ¢sr2017.lukoil.
com

CTABUABHBIE TTPABIAA

ITpesupent Poccun Bragumup IlyTun nopmmcan
3aKOH 00 YCTaHOBJICHUM JONTOCPOYHBIX TapuoB
Ha 37IEKTPO3HEPIUIO B TEXHONOTMYECKI U30/IUPO-
BAaHHBIX TEPPUTOPUAIbHBIX SHEPTOCUCTEMAX.

JloKyMeHT HajienisleT pernoHaNIbHbIE BIACTH
NpaBOM YCTaHaB/IMBATh MUHMMAJIbHBIA ¥ MaK-
CMMasIbHBI} YPOBHM I€H Ha 37IEKTPOIHEPIUIO Ha
CPOK He MeHee IIATHU JIET /Il SHEPrONPUHMMA-
IOIMX YCTPOJICTB, BBEJEHHBIX B 9KCILTyaTaLIAIO
nocne 1 miong 2017 r., B 1eAX 3aK/II09€HNUA JBY-
CTOPOHHUX JOTOBOPOB KYI/IU-TIPOMIAKM 971€K-
TPO3HEPIUN.

Y npoussoguTenei SHEPIUM NOAB/AETCS BO3-
MO>XXHOCTD IUTAHMPOBATDb CBOIO PabOTY Ha IIATh
JIeT BIIEpEN, 4YTO 0COOEHHO aKTya/IbHO JIA Tep-
purtopuit Kpaitnero Cesepa u Jlanbuero Bo-
CTOKa, MOsICHA/ paHee 3aMeCTUTE/Ib MUHMUCTPa
sHepretuku Bauecnas Kpasuenxo. Io ero cno-
BaM, 3aKOH ITOMO>KeT OBBICUTDh UHBECTUIIMOH-
HYIO IIPUB/IEKATENbHOCTD JAHHBIX PETVIOHOB.

Jlo cyx mop CpoK HeficTBNUA MOFOOHBIX Taph-
(OB He IpeBBILIa FOfIa, YTO He CIOCOOCTBYET
3aK/II0YEHNIO JJO/ITOCPOYHBIX JOTOBOPOB MEX-
Iy IIPOU3BOAMTE/SIMY Y TOTPebUTe/sIMY, He O-
0aB/IsIeT CTAOMIBHOCTY 1 CO3MA€T MPeIATCTBIA
TJ1S peany3aluy KPYITHbIX MHBECTUIMOHHbBIX
TIPOEKTOB.
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«3APAAKA» HA ITPUPOAE

B urone Ha 6asy otTabixa «OpexoBas pola»

B 11. ['yamxa KpacHopmapckoro kpas npuexa-
mu TypucTsi ¢ norotunamu «J1YKOV/Ta» va
¢dyroonkax. Kak Bckope BBIAACHUIN MEeCTHBIE
JKUTENN, TyPUCTUYECKUIA CIET B KMBOMMCHOM
MecTe — 3TO OfiMH U3 3TanoB CnapTakuabl
pa6otaukos OO0 «JIYKOWJI-IOruedTe-
MPOAYKT». B KauecTBe rocreit B Typcnére
yuactsoBanu suepretukun OO0 JIYKOWJI-
Ky6aubaHepro».

B Teuenne gByx nHel komaHAb! n3 KpacHopma-
pa, Maiikomna, CraBponosns, MuHepanbHbIX Bop,
Couwn, 11. OHeM, cT. [TaBnoBckoii u c. JOpoBka
COPEBHOBAMNCDH B CTIOPTUBHOM TYPUCTUIECKOM
MHOT060pbe, IOBapPCKOM HCKYCCTBE, TOATOTOB-
Ke U MTPEZICTaBIeHUM TYPUCTUYECKMX CTEHTa3eT.
Kpowme Toro, Ha mpupofie TpouIén ApKuii u 3pe-
JIUIHBIA KOHKYPC Xy[J0XKeCTBEHHOM caMofest-
TENbHOCTI.

Pa6othuxu Kpacnomapckoit TOLI, mpossus
TBEP/IbIN XapaKTep, IPMHECIN CBOEJ KOMaH e
BTOpbIE MeCTa B COPEBHOBAHIAX IO CTpeNbbe 13
JTyKa ¥ TOHKaM Ha TOPHBIX BelTOCUIIeflax.

Ha Bcex aTamax copeBHOBaHMIT pabOTHU-
k1 000 «JIYKOWJI-Ky6aHbaHepro» mokasbl-
BaJIU BBIIEPXKKY, CIVIOYEHHOCTD, XOPOIIYIO (pu-
3MYECKYIO TIOATOTOBKY ¥ OT/IMYHbIE 3HAHNUA 110
TYpU3My. YYaCTHUKM COPEBHOBAHMIA U 607IeNb-
VMKV BEPHYINCH JOMOM C APKVIMM BII€UaT/IeHM -
AMM ¥ 3aPAJ0OM XOPOILIETO HaCTPOEHM .

MBI PAABI TOCTAM

Poccusa poiurpana npaBo Ha mposefieHne XXV
MmupoBOro sHepreTMueCcKOro KOHrpecca, KoTo-
potit mpoitnét B Cankr-Iletepbypre ¢ 11 o 15
nioHA 2022 I. 3aABKY Ha IIPaBO €r0 IPOBeleHNA
B 2022 r. nograsanu raroke CIIA u Iopryramms.
Iocnepnnii pas Ha repputopun Poccun kon-
rpecc npowén B 1968 r. B Mockse.

ITo MHEHNIO POCCUIICKUX IKCIIEPTOB, GOpyM
6yneT opraHM3oBaH Ha BBICOKOM YPOBHE BO
BCeX CMBICTIaX 3TOTO cnoBa. «Hawia cmpana se-
JIAEMCA OOHUM U3 TUOEPO8 MUPOBOTL IHepeemU-
Ku, obecnequsaem sHepeopecypcamu MUanUOHol
71100€ti Ha 6Cex KOHMUHEHMAX, AKIMUBHO yUa-
cmeyem 6 paspabomie cOBpeMeHHbIX SHep2e-
MU1eCKUX MexHon02utl, Opeanusyem u ycneuHo
1p0o60duUm OUCKYCCUU 1O 80NPOCAM IHEP2ETMUKU
8 PAMKAX MEHOYHAPOOHBIX POPYMOB», — OTMe-
T rmasa Munsnepro Anekcansip Hoaxk.

B 1OBUAENHBIN AEHD

1 uronst 2018 . 06mectBy JIYKOWMJI-OHEPTO-
CETW» ucnonumnocs 10 net. B feHb nmpaspHOBa-
Hys 1001Iest TeHePaIbHBIIL UPEKTOP SHEProce-
TEBOTO NpeRnpuATUs Anekceil Kopoburibia Bpy-
YT TYYIINM COTPYAHMKAM ITIOYETHBIE Harpambl.

3a 0cobble TUYHBIE 3aCTyTH B fle/le Pa3BU-
st ITAO «JIYKOVIJI» 1 ero jodepHUX OpraHiu-
3a1[¥i1, MHOTOJIETHUIT JOOPOCOBECTHBDII TPYL
U B CBSI3Y C AE€CATU/IETVEM CO IHA OCHOBaHUA
NpeAnpUATIA HarPyAHbIM 3HAKOM ¥ 3HAYKOM
I71S1 TIOCTOSTHHOTO HOLIEHNA «3a 3aC/yTH Ieper
KOMITaHMel» ObIT HATPKIEH HaYanbHUK YCHH-
cKoro pernoHanbHoro ynpasneans OO0 JIYK-
OWJI-9HEPTOCETW» Anppeit [TureHmaHbIi.

3a BbICOKOE ITpodeccroHaIbHOe MACTEPCTBO
¥ TMYHBI BKIag B passutue [TAO JIYKOWMJI»
Ul €r0 JOYePHMX OPTaHU3anuii ObUIN BPydeHbI
nouétHble rpamoThi ITAO JIYKOWJI» Makcn-
My BpsiHLeBy - BefylieMy CelManucTy — py-
KOBOJUITETIO TPYIIIBI SKCIUTyaTaIVV CUCTeM
sHeprocHabxeHns u Pasumo [11130By — omek-
TPOMOHTEPY 110 0OCITY)XMBAHUIO 3EKTP006O-
pynosanus 5 paspsaga CII «Jlanremaccko-IToka-
4éBCKast 9HepronedTb» 3anagHo-Cubnpckoro
PErMoHaNbHOTO YIPaB/IeHNA.

3a oCTIDKeHNe BBICOKMX TPYAOBBIX YCIIEX0B
U IpodecCcHOHaNbHOE MaCTePCTBO IATEPHIX CO-
tpynaukos OO0 JIYKOMJI-9HEPTOCETU»
Harpaguwm 6/1arofapCcTBEHHBIMI IIChMaMI
[TAO JIYKOW]I».

3a ycrexu B pabore U OOPOCOBECTHOE BBI-
[IO/THEeHNe JOIDKHOCTHBIX 00s13aHHOCTEN 35 pa-
60THMKaM HpennpusATIs 0O0bsIBIeHbI 61aroxap-
Hocty [TAO JTYKOWJI».

CBO4 PYBAIIIKA

MMHIUCTEPCTBO 3HEPTETUKM 3aBEPILNTIO Pa-
60Ty Hajl MPOEKTOM IIOCTAHOBJICHMA, YTBEPIK-
JAIVIM MEXaHN3M IIPUBJIEYEHNA NHBECTU -
LIMiT B MOJEPHU3ALUIO YCTaPEBIINX TEIIOBbIX
9/IEKTPOCTAHIIMIA.

Jns sHepreTMYecKux KOMIIaHuIA, KOTOpPbIe
6y)1yT MIpY MOJEPHMU3ALUY UICIIO/Ib30BATh OTEYe-
CTBEHHOE Ta30TypOMHHOE 060pyAOBaHMe, TIpey-
ycMoTpeH psaj npedepeHnuit. ITo, HaIpUMep,
BO3MOKHOCTD HelTpadyeMoii OTCPOYKH BBOJA
OOHOB/IEHHBIX 06HEKTOB B AKCIUTyaTaINIo.

ITo cnmoBam 3amecTHTENS MUHMCTPA SHEPTe-
Tuku Bauecnapa KpaBuenko, BO3MOXXHO, B I1€-
pedeHb npedepeHIuit J06aBUTCA CMATYEHE
ycmoBuit mokamusaryu. [TyOuny moKanmsanmm,
YCTaHOB/IEHHYIO Ha YpoBHe 90%, UMeeT CMBICT
CHUSUTD Ha TIEPBbIE TOJbI IPOrPaMMBI, KaK 3TO
6b110 cenano B cayyae JIIM BUIO.

BcCE 1IPOITIIAO TTO TIAAHY

Ha Kpacuopnapckoit T 000 «JIYKOWMJI-Ky-
6aHbIHEPro» IpOBefieHa IPAKTUIecKas TPeHN-
POBKa IlepCoHaIa 0 0TPabOTKe f{elICTBUIL IIOCTIe
HOCTYIUIEHNS CUTHA/IOB I'PaXKIAHCKOI 060POHBI
«BosaymHasa Tpesorar, «Paguannonsas omnac-
HOCTb», «Xumnueckast TpeBOra». HaKaHYHe Tpe-
HUPOBKM Ha NIPEANPUATUN COCTOANOCH 3acefia-
HIe 9BaKYalYIOHHOM KOMUCCUM, TAe ObUI fleTasIb-
HO IIPOpabOTaH IJIaH IlepeMeleHNs TIePCOHAIA.

B TpeHupoBKe IpyHsAMM ydacTre 607ee 50 co-
TPYAHUKOB aMVHUCTPALINY U TIPOU3BOJCTBEH-
HbIx yyactkoB OO0 «JTYKOVJI-Ky6anbsnep-
ro». Kpome Toro, 6b11 3a/ieficCTBOBaH Kapayi
14-it xomaups! PoctoBckoro ¢pummana OIYIT
«BoennsnupoBanHasa oxpaHa» MUHUCTEpCTBa
sHepreTyku Poccum.

ITocne nonydenns curnana «BHumanme
BCeM!» 9HepreTUKM, CIefys MHCTPYKLNY, IOKH-
Hy/IM pabodne MecTa ¥ HaIlpaBUIUCh B 3aLUT-
HO€ COOPY>KeHHe, Ijie CIIelMaTICThl HeITaTHO-
TO aBapUIHO-CIIAcaTeNbHOTO (GOPMIPOBAHIS
rpaxkianckoit 06oporst 000 «JIYKOWII-Ky-
6aHbIHEPro» MPOBE/IM MHCTPYKTAX C IEMOH-
CTpariyell HaBbIKOB MCIIONIb30BAHNA CPEICTB
MHIMBUJyaTIbHOM 3aIlUThI.

ITpu noxBefeHNM UTOTOB ObII OTMEYEH XO-
polnii ypoBeHb B3aMMOJENCTBIUA BCEX y4acT-
HUKOB TPEHMPOBKU. llentb MeponpusATIA MO OT-
paboTKe [IeNICTBUIT PYKOBOJICTBA Y PANXOBBIX
cotpyaumnkos OO0 «JTYKOWJI-Ky6anbanepro»
IIPY TTOCTYIUICHUY CUTHAJIOB I'PAXKAAHCKOIt 060-
POHBI JOCTUTHYTA.

MyCcoP MOAOKAET?

KoHKypc Ha CTpOUTENBCTBO MyCOPOCKUTA0-
myx TOC (MTOC) cyMMapHOiT MOLHOCTHIO
110 MBrt B CraBpononbckoM 1 KpacHogapckom
KpasX He COCTOSATICA U3-3a OTCYTCTBUA 3asBOK.
ImaBHBIN IpeTeHJeHT — MOJKOHTPOIbHBIN «Poc-
Texy» ¢pony «PT-VIHBecT» — Ha KOHKYPC He
IIPUINEN U3-32 3aBBILICHHBIX TPEOOBAHMUI IO
IIpefoCTaB/IeHNIO (PYHAHCOBBIX FAPaHTMUIL.

B Poccun MTOC npuuncieHs! K BO30OHOB-
JIIEMBIM VICTOYHMKAM 3HEPTUN. DNEKTPOCTaH-
1y Ha BV, paboraroiue Ha OIITOBOM Hep-
TOpPBIHKE, CTPOAT II0 JOTOBOpPaM IIOCTABKI
MOIIIHOCTH, KOTOPBIE TAPAaHTUPYIOT BO3BPAT MH-
BeCTUINI 32 CYET TTOBBINNIEHHBIX IITIATEXEN 0~
Tpebureneir. B cmygae MTOC monosuHy sTux
IUTaTeXXell 06ecreyrBaoT MOKYIIaTe/IN SHep-
TMIU BCETO ONTOBOTO PBIHKA 3TIEKTPO3HEPTUN
PO, Ipyryio MONOBUHY — IOTPeOUTE/N PETIOHA,
B KOTOPOM IOCTPO€EHA CTAHIIMA.


csr2017.lukoil.ru
http://csr2017.lukoil.com
http://csr2017.lukoil.com

COBbITUA

HA riroctoraX SAPETM

ImaBrocakcneprusa Poccun paccmorpena mpo-
eKTbI 00ycTpoiicTBa SIperckoro HeTAHOTO
MECTOPOXK/IEHMA U BbIJjaia TIONIOKUTENbHOE 3a-
K/TIOYeHMe 110 O4ePEeHBIM 3TaIlaM Pa3BUTHUA €ro
Sperckoii u JIblaenbCKoi MIomagen.

OtxpeiToe B 1932 1. fIperckoe MecTOpoXx/pe-
Hl1e BHICOKOBA3KOI He(TV PacIIONOKeHO B IIeH-
TpanbHOI YacTy Pecrry6miku Komu, Ha Tu-
MaHCKOM Kpsike. TO efluHCTBeHHOe B Poccun
MeCTOpOXK7eHNe HeTH, e oObI4a BeiéTcsA
LIAXTHBIM CIIOCO60M, IPIIéM BBOJ] HOBBIX Te-
IUIOTeHepUPYIOINX 06BeKTOB (IIaporeHepaTop-
HBIX YCTAHOBOK) 11 OypeHMme CKBaXKIH I103BOJIA-
10T 06€eCIeuNTh CTAGMIBHBI POCT FOOBIUNL.

B xoze TpeTbero srama pa3sutyA Sperckoit
IIOLa/y OYAYT 06yCTPOEHBI TPUMHAALIATD TeX-
HOJIOTMYECKMX (3yMII(OBBIX) CKBXVH 1A
oA'bEMa U3B/IeKaeMolt 13 IaXThl HedTecomep-
Kalleil )XUJIKOCTH, TPY OLieHOYHbIe CKBaXKMHBI
A OéeCHe‘IeHI/IH OIITYIMAZIbHBIX yC]IOBI/Iﬁ -
APOAVHAMUYECKVIX MICC/IEIOBAHMIA, HAIIpaB/IeH-
HBIX Ha M3MepeHMe TeMIepaTyphl U laB/IeHN A
KaK B yCTbe CKBXXIHBI, TaK U [0 paspabaTbiBa-
emomy macty. Taxxe Hedsnuku «JTYKOVIJI-
KoMu» 06ycTpoAT fBafLaTh IapOHATHETATe/lb-
HBIX CKB)XVH [IJIs 3aKa4KM Iapa B HepTsHOI
IUIaCT C LIe/IbI0 pa3orpeBa HeTU U CHIDKEHNS
€€ BASKOCTY JI/IsA OPTaHU3ALMHU JOOBIYN U II0-
CIIefyIoLIeil TPaHCIIOPTUPOBKIA.

Kpowme Toro, Ha myomaKax CKBa>KuH 6ymet
pasMelrieHo 060pyfOBaHMe /I 3aMepa XapakK-
TepPUCTHK Mapa, 3aKa4nBaeMoro B mmacr. [lo-
MMMO 3TOTO IPOEKT IpefycMaTpuBaeT Co3/ia-
HJIE CHCTeMBI ITPOMBICTIOBBIX KOJI/IEKTOPOB IS
c60pa JOOBIBAEMOIT KUIKOCTH C LIIAXT TEXHO-
JIOTMYeCKMX CKBaXKIH YKIOHHBIX 6710K0B fper-
CKOJA TIIOIIA/IY ¥ CUCTEMBI IAPOIIPOBOJIOB I
Tiepefiauy HaCBIIIEHHOTO Mapa OT CYIeCTBYIO-
IMX KOTE/IbHBIX 11 IAPOTeHePMPYIOLIMX YCTaHO-
BOK /IO ITPOEKTYMPYEMBIX TApOHATHETaTeIbHbIX
CKBa)KIH.

B nmpoekre BTOpoii 0uepeu IepBoro sTa-

I1a CTPOMTENbCTBA B IpaHMIax JIblaembckoro
JINIIEH3MOHHOTO YYacTKa 3aI/IaHPOBAHO 00-
YCTPOMCTBO BOCBMMU KYCTOB CKBa)KUH, CTPO-
UTEIbCTBO BOCEMHAILIATY TI/IOLIA/IOK KOHTPOIb-
HO-HaO/II0JaTe/IbHBIX CKBAKIH, HEDTEIPOBOJIOB
U apOIIPOBOJOB 00Iell IPOTAKEHHOCTHIO
1109 1 4056 M, COOTBETCTBEHHO, aBTOJOPOT

U aBTONO'bE3/0B K IIOMaIKaM KyCTOB CKBa-
SKVH 0011[eil TPOTsHKEHHOCTHI0 6100 MeTpOB

U 3aKPBITOTO PaCIpeNeNINTENTbHOIO YCTPOCTBA.

B BOABIIIOI CEMBE

Bonee 100 pa6otaukos OO0 « TYKOWJI-Ky-
6aHb3HEPTO» VI YIEHOB MX CeMell OTIIPa3fHO-
Basu [leHb ceMbH, TOOBI 1 BEPHOCTH B pas-
B/IeKaTe/IbHOM Hapke «COTHEYHbIT OCTPOB»
1. Kpacropapa. CraBmmiit y>ke TpaguIMOHHBIM
TIpa3fHMK A7 9HepreTukos KpacHomapckoit
T3LI 661 OpraHN30BaH MEPBUYHON IPOPCOI03-
Hoit opranusanueit OO0 «JIYKOVJI-Ky6anb-
snepro» Hedrerascrpoitpodcorwsa PO.
ITporpamma «JIHs ceMbH, MOOBY ¥ BEPHOCTHU»
Hayaach ¢ 001Ielt 3apAKYL, KOTOPYIO CMEHM-
I KOHKYPCBI 11 UTPbL. [71s1 1mar 611 OpraHuso-
BaH PBIOOIOBHBI TYPHMP, /IS MaM — KOHKYPC
pPOToB. eTn BKIIYMINCh B aHUMALIOHHYIO
TIPOTpaMMYy, a 3aTeM BMeCTe C MaMaMM B MIMITPO-
BU3MPOBAHHOM «TOPOJi€ MaCTePOB» 3aHMMAa/NCh
B MacTep-Knaccax. JleHb 3aBepmiIcs BpydeHn-
eM IpU30B N06efIUTe/SIM MHOTOUMCTIEHHBIX CO-
PpeBHOBaHMIt, poTOCECCHElt U VICKOTEKOI.

I'TYCTBIE X AOIIOTHI

ITpucoenunenne Poccun x IMapusxckomy co-
DJIAIICHNIO Ty TEM eTo paTidUKaIU HeaKTy-
aJIbHO ¥ MOYKET HOCUTD JIMIIb MMUKEBBI, a He
TIPaKTUYECKMII CMBICTI, CUMTAET IpeicefiaTeNb
Komureta Iocymsl o sHepretuke ITasen 3a-
Ba/IbHBII.

ITapmkckoe cornanienne mo KIMmary, HOfAIN-
caHHOe 194 cTpaHamu B fiekabpe 2015 1., onpe-
JeseT MUPOBOII IJIaH JeiICTBUIL IO CIEP>KMBa-
H1IO I7106a1pHOrO moTemtenus. CornalieHne He
IpeJIonaraeT 0TKas3a OT MCKOIIaeMOro TOIIN-
Ba U OTPaHMYEHN BBIOPOCOB YITIEKMC/IOTO rasa.
OpHako Bce CTOPOHbI IO/KHBI IPUHATD KaKie-
TO MepBbI 110 CHIDKEHWIO BBIOPOCOB, TEXHOJIOT -
YEeCKOMY IepeBOOPY>KEHMIO U alalTaI[iN K 13-
MeHeHMAM Knumata. Poccus nopmnucana, Ho
THOKa He paTU@UIMpPOBaa CoIIallleHue.

«4 He UMY HEOOXOOUMOCU 8 NPUCOOUHEHUY
PO « Ilapusicckomy coenauenuto Huxaxoti. B mex
CTLYyHAasaX, K020 Mbl 3AHUMAEMCS IK002Uetl, Mbl
Oeiicmeayem 8 0yxe coenauieHus, a 6pamov Ha ceOst
Kakue-mo 00NonHUMenvHble 003amernvcmed,
umes 6 6U0y 1yHuiLe 6 MUpe IK0N02U1ecKue no-
Kaszamenu sHepeemMuKU, CMbICA Hem, — CKa-
3an IlaBen 3aBanbHblit )XypHamucTaM. — Pasese
4o NPUCOLOUHUMBCA 34 KOMNAHUI, NOBbICUS,
UMUOIN HAWeT CIPaHDbL».

ITo ero cnoBam, B Poccuy camas 4ncras sHep-
reTuka: 60% 37eKTPOIHEPIHU BhIPabaTLIBAIOT
T3C (rge Ha 83% B KayecTBe TOIIMBA VICIIO/Ib-
3yeTCs IPUPOMHBII ras), 20% - A9C, ocranb-
Hoe — '9C n BUS pgpyrux Bumos.

CBEPXY BUAHEE

Crrennamuctst Kpachosipekoit TOII-1 Cubup-
CKOJ FeHepUPYIOILeli KOMIIAHMY OCBOV/IN YIIpaB-
JieHyie 6eCIIIOTHBIM JIeTaTe/IbHbIM aIIapaToM.
JlpoH Mcmonb3yeTcs [/ KOHTPOA COCTOSTHUA
3[JAHMI U COOPY>KEHNIT Ha TEPPUTOPUM CTAHLMN.

«Koz0a keadpoxonmep monvko noseuncsa Ha
CMAaHyul, OH HANOMHUL HAM MUHUAMIOPHBILL KO-
pabnb npunenvues. Mo, KOHeUHO, 3HAMU, 4O
3MmMo maxoe, HO 6C€ PABHO HAM ObLIO O4eHb UH-
mepecHo. IIpu nepsom 3anycke molL 6nepevie
y8udenu Hauty CraHyuo ¢ 8bLCOMbL NMUHLE2O
nonéma, UCNbIMAe B0NIHYIULUE OULYUAEHUSY, —
pacckasan BefyIuil MHXEHEP 110 SKCIUTyaTaln
U peMOHTY 3JjaHui u coopyxenuit Kpacrosp-
ckoit TOII-1 Anexcanpap bamapun.

C nmoMompIo KBaZIpOKOITEPA SHEPTETUKH OT-
CNIeXVBAIOT COCTOSHME KPOBJIN, HECYIIVNX CTEH,
610K U JIMHWIL 5TIeKTPOIIepefadlt, KOHTPOIU-
PYIOT XOfi PEMOHTOB Ha TEPPUTOPUN NIPENTIPHU-
ATnA. brarogaps He60MbIIMM pa3MepaM POH
Cr1ocobeH IPOHUKATD B TPYFHOTOCTYIIHbIE Me-
CTa, HAIIPMMeD, BHYTPb JBIMOBBIX TPYO, YTO IO-
3BOJISIET HO/TYYaTh LIEHHYI0 MHPOPMALIMIO O TeX-
HIYECKOM cOCTOSHUM 06bekToB TILI.

B3rAsiA U3-T1I0A 3EMAU

OuepreTukyu ExarepnHOYprckoit TermoceTeBoi
KOMITaHMM TIPOBOJAT JUATHOCTHUKY TEIIOMaru-
CTpasleil ¢ IIOMOIIBIO TYCEHIYHOTO poboTa-fe-
¢exTockoma. B KoHIe MIONA Ha IIPeATpUATIN
OBL/IY 3aBepIIIEHDI UCIIBITAHNUS YIaCTKa Maru-
crpanmu fuaMeTpoM 800 MM € ITOMOILIbIO HOBOJA
Mopenmu po6oTa. OH IIPONIEN B KaHaIaxX II0f]
3eMéit 1954 M u BbIABUI 40 MECT C KPUTUYHO
MaJIo¥ TOMIIYHOI CTEHKU TPYOOIPOBOJA.

B 2012 r. sHepreTuku Exatepun6ypra peum-
71 IOTIPO6OBATD B [UAarHOCTUKE MAaTMCTPab-
HBIX TEIMIOCETEN MHHOBAIIMOHHYIO TEXHOIO-
IUI0, pa3paboTaHHYI0 KOMIaHMell «[IMaKoHT»
(C.-Iletepbypr). IxcrepumenT yaaacs. C Tex
TIOp MOJie/Ib YCOBEPUIEHCTBOBAIN, IOBBICUB CKO-
POCTb IPOXO>KEHN TPacchl U f06aBUB (K BU-
3yaJIbHOMY MCCIEOBAHMUIO) METOJ] IEPEMEHHOTO
HaMaTrHM4IMBaHMA.

JBMrasch BOOIb MaruCTPaM CO CKOPOCTBIO
7o 40 M/4, po6OT HAMATHMYKMBACT TPYObI U TYT
Ke CYUTBIBAET HANIPXKEHHOCTD IIOJIA, YTOOBI
U3MepUTD TONMIIVMHY CTEHOK TPY0 U BBIABUTD
MecTa KOppo3uu. PesynbTaThl uccienoBanms
MO3BOJIAIOT ONIEPATMBHO OLIEHNUTH 3amac Mpoy-
HOCTH TPyOOIIpOBOJia 1 BHIOPATh METOJ, PEMOH-
Ta IPO6GIEMHOr0 YYacTKa.

MoaAHusg ¢ MAarca

ITocrne fONMTYX U HEYOENUTENbHBIX HOIBITOK
06'BACHNUTD IIPONCXOXKAeHNEe BObIIoro KaHbo-
Ha (IIT. ApM30Ha) BOJHBIM Pa3MbITHEM T'OPHBIX
IIOPOJI ¥ BETPOBOI 3p03M1eil YIE€HbIE, HAKOHEL],
BCIIOMHIIN 00 JMICCTIElOBAaHMAX Ma/ION3BECTHO-
rO aMepMKaHCKOro nmkeHepa Panbda IOprenca,
npoBen€HHbIX emé B 1970-x. Taxoke mpuropu-
JICH CBEXM€ JaHHbIe, TIOTyIeHHbIE C MOIHBIX
Ha3eMHbIX TeTIeCKOIIOB M MEXXII/TAHETHBIX 30H-
TI0B, KOTOPbI€ OKA3bIBAIOT, YTO Ha Mapce u Be-
Hepe ecTb II0X0X1e Ha KaHbOH 00pa3oBaHNsA —
IPUTOM, YTO PeK, KOTOpbIe MOI/IM ObI ITpope-
3aTh FOPHbIE TIOPOJbI, HET U B TIOMIHE.

O6uenpuHsTas Bepcust 0 TOM, 4TO Bospioit
KaHbOH cO3[jaH peKoit Komopago, rpemmnt 601mb-
MMM HaTsKKamu. Komopazo — aneko He ca-
Mast IIOJTHOBOJHAS peKa B MMpe, YTOOBI IIPOTO-
4uThb cebe cTo/b IIy6okoe (Zo 1800 m!) pycro.
YT106BI OOBACHUTD ITY HECTBIKOBKY, YYEHBIE ITy-
CTUIUCD B OTKpOBeHHbIe (aHTasun. UnraeM B
Bukunepyu: «Jsnauanvro pexa Konopado mex-
714 N0 pasHuHe, HO 6 pe3ynbmame 08UNEHUST 3eM-
HOL KopbL 0K0710 65 MIH fiem Ha3ad naamo Ko-
710pA00 NOOHANLOCH. Yeon HAKIOHA meueHUs peKu
Konopado usmenusncs, scnedcmeue 4ezo ysenu-
HUNUCD e€ CKOPOCTb U CHOCOOHOCHY PA3PYUADb
nopody, nexauiyio Ha e€ nymu». Kyna nenucnb
COTHM KyOUYeCKMX KMJIOMETPOB IIeCKa, BHIMbI-
Toro pekoit Kormopazmo n3 kaHbOHa, HUKTO II0-
HATb He MoXeT. KpoMe Toro, peka 6epét cBoé
HavaJIo 3a Mpefie/laMy IIIaTO U He IOTeK/Ia Obl
B rOpy IOCJIE ero MOLbEMA.

Panbd KOpreHc npemmnonosxu, 4To Mex-
1y 3emnéit 1 MapcoM B la/IéKOM IPOIIIOM MO-
JIBIXHY/Ta TUTAHTCKAasA MeXIUTaHEeTHAs MOTTHMA.
W 4yTo bonbi1oii KaHBOH — 3TO PE3yNbTAT Pas-
pAfia 3Toi MOMHMM. B KauecTBe KOCBEHHOTO
TIOZITBEPKIEHNA CBOEI U/ieN MHXXeHep Ipeb-
ABJIAT CHUMKM Pa3pYIIEHHBIX paspAgaMy 37eK-
TPUYIECKNUX USONATOPOB C IPUYY/IMBBIMU U3-
BUIMCTBIMM TpeIMHAMM, HATTOMUHAOIIMI
Bosbiioit KaHbOH, 11 poTorpadum KpyIHbIX
TpEUIMH Ha 3eMJle ITOC/Ie yapoB MonmHmit. Ecim
651 Panbd FOprenc 6511 0 CUX IIOP JXUB, OH
cMoT 6Bl TaKKe MPeIbABUTD CBeXXIE CHUMKI
«3IEKTPUYECKMX IPaMoB» Mapca.

Ha Jlyne, kcTaTu, UMEIOTCA «KaHaJIbI», I10
BUJIY JOCTaTOYHO CBEXIE, MOsABIEHNE€ KOTOPBIX
HpolIe 00bACHUTD MeXIIAHETHBIMMY 37IeKTPH-
YEeCKMMM pa3psAfaMu, HeXKey BYTKaHIMIeCKOi
TesATENbHOCTHIO, TAZleHUAMM METEOPUTOB VI
IpOJENKaMy MHOI/IAHETSAH. 3B
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BEKTOP PA3BUTUA

€ropAHsI MUP MCIIBITBIBAET OTPOM-

Hble YHepreTnyeckue npoodae-

MBI, C KOTOPBIMH €My AOAJKHa
noMoy4b HayKa. [Ipu 3TOM MBI CUABHO
3aBUCHUM OT AIOAEN M OpraHu3aiui,
CIIOCOOHBIX AOBECTH Hay4Hble UAEHU A0
KOMMep4YeCKO! peaAu3aluu.

Hecsite et Ha3ap fBa actmpanTta Crandopa-
cxoro yuusepcurera [xepon Isup u [Januen
Pajiii npucTynmnu K paboTe Haj guccepTa-
LMY [I0 TEPMUOHHBIM ITpeobpa3oBaTesiM
sHepruu. MoIonbIM 9HTY3MacTaM HayKu Obi1
[IOpy4eH IPOEKT Ha TeMY, O KOTOPOIf OHU Ha
TOT MOMEHT HIYero He 3Ha/IN. VIX momnpocu-

71 TOpaboTaTh Haf TIOOOMBITHBIM HAayIHBIM
SIBJIEHVEM — T€PMOSTIEKTPOHHOI aMuccyeit. Ha-
3BaHIE 3BYYUT TAMHCTBEHHO, HO CaM IPYHIINII
JOCTaTOYHO IPOCT. I1of06HO TOMY, KaK IIpy Ha-
IpeBaHMY BOJIBI B KACTPIO/IE €€ YacTb MOTydaeT
ZOCTAaTOYHOE KOMMIECTBO IHEPTUY, YTOOBI BBI-
pBaThCs HaBEPX B BUJIE Iapa, HATPEThIil METasIT
Ha4MHaeT BbIOPACHIBATD HAPY)KY 9/MEKTPOHBL
TepMO3/IEKTPOHHYIO SMVCCUIO HEKOTTIA MCIIO/Ib-
30BaJI) B pa/iY0/IaMIIaX 1 KMHECKOIIaX, HO MOJIO-
IBIM Y4EHBIM HY>KHO OBIIO OLIEHUTH €€ BO3MOX-
HOCTM JIJIsI USTOTOBJIEHMSI TEIIOBOI MaIIVIHBI
HOBOTO THUIIA, IIPe0OpasyIoliell TEITIOBYIO SHEpP-
IUIO B 97eKTpudecKyto. CaMoe 3aMeyarenpHoe,
YTO TaKas MalllfHa He OyfieT UMeTb JBVDKYLIMX-
s 4acTell, CMOXKeT paboTaTh beciryMHo 1 6e3
1po6s1eM, CBA3aHHbIX C K/IallaHAMU, TOPLIHAMMN
U OPYTUMM 37eMeHTaMy TpaaunoHHbx [IBC.

3ABETHBLIN IIPUBOP

B cepenyHe mponioro Beka B azapTe KOCMIIe-
cxoit roukn CIIIA u CCCP nbITanuch paspa-
60TaTh TepMO3/IEKTPOHHbIE IIPe06Pa3oBaTeNN.
B Coserckom Coto3e Ha 3TOM IpUHINIIE OBIT
CO3/IaH TeHepaTop 3NEKTPUYECKOI SHEPIUY 1A
cryTHMKA. Jasmplie CIy4muscs MoBOPOT MCTO-
pyn. KocMurdeckas ToHKa 3aBepIInIach u roc-
HOifiepXKKa paboT IO CO3[JaHNIO TOFOOHBIX
Ip1O6OPOB UCIAPHUIAC.

A Temepn fjaBaiiTe mepeHecéMcs B Hallle Bpe-
M. AcimpanTsl [xepop 1 JI9HMeN cMOTpAT Ha
CTapyIo UJiel0 B KOHTEKCTe HOBBIX ycmoBuii. [leno
B TOM, 4TO 3a nocnegHue 50-70 et MaTepuano-
BefleHMe OUeHb POfBUHYIOCh. CosmaHsbl bec-
YIIC/IeHHble HOBbIE COEVIHEHNA 1 YMBUTENb-
Hble Hay4YHble IPUOOPBI /1A U3YYeHNA BELeCTB.
U pebsiTa 3agamich BonpocoM: «Henv3s niu nomy-
YUMo adexn mepmoaneKmpoHHOL IMUCCUL He 6
Memannax, a 6 NonynposooOHUKAX, NOOCHPOUS Ux
Xapaxmepucmuxuy noo 3a0awy?»

Hapo ckasarb, uto [I>xepop u [lsHnen He 3pA
TIOTYYVI/IV CBOY YI€HbIE CTETIEHN — OHU IIPOfie-
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nanu (eHOMEHAIbHYI0 paboTy, OIy6IMKOBaIN
byHmaMeHTa IbHBIE TPYADL, IIOTHOCTDIO IIEPEII-
CaB TEOPIIO TePMO3IEKTPOHHOI SMICCHN.

Ioxepon HIsup u sunen Pajinm npusHa-
10T, uTo0 50 71eT Ha3aj He 6BIIO CrI0Cco6a U3ro-
TOBUTD JELIEBbIE VM BEICOKOIDPEKTUBHBIE TeP-
MO3/IeKTPOHHBIe ITpeo6pasoBarert. [loatomy
upesi 6blIa OrpaHIdeHa y3Koil cepoit KocMu-
JecKux nccnegosanmit. Ho ceronns Bcé nHave.
ITo ¥X MHEHMIO, COBPeMeHHBIE TEXHOIOTUI M-
KPO3/IEKTPOHMUKI [O3BOJISIIOT CO3[]aTh BHICOKO-
s dextusnbi (KIIIT 50-60%) mpeobpasosa-
TeJIb TEIUIOBOIT 9HEPINH B 3eKTPUUIECKYIO 6e3
ABIDKYIMXCA yacTeit. OH OymeT u MaciuTabm-
PyeMbIM, 1 Ha&XHBIM. C KOMMepPYecKOil TOUKM
3peHNsI, HOBBIIT IIPe0OPa3oBaTeNIb CMOXKET «II0-
GenyTb» TEIUIOBYIO TeHePALINIO BCEX BIIOB.

B KaKoJ1-TO MOMEHT pebATa IOHA/IN, YTO UM
HY>KHO IIepPEK/TII0UNTHCS C HAyIHBIX MCCIEHO0-
BaHMIT Ha TEXHOJIOTMYeCKye pa3padboTkiu. IIpo-
pexTop CTaHDOPLCKOTO YHUBEPCUTETA ITOCO-
BeTOBAJI IM 0OPATUTHCA K IPOM3BOACTBEHHBIM
IPeAIPUATIAM, IOCKOIBKY ITIaBHAs 3a[aua
Crandoppa — 06y4arh CTyEHTOB.

SATIPEIIEHHAS 30HA

I>xepon u JlaHMen He CMOITIM HAITU HU OJHOM
TIPOMBILIEHHO KOMIIaHUY, TOTOBOI IO ep-
JKaTb UX UMECH0. HPOI/I3BOHCTBCHHI/IKI/I TOBOpUIN:
«[Toxascume pabomarousuii NPOMomun», — HO
KakK pa3 ero 1 Hy>KHo Ob110 co3naTb. Torza pe-
6s1Ta yIpeauIy CTapTal. YBBI, 3HAKOMSICH C €ro
TIpe/IOKEHMUAMM, TOTEeHIIMa/IbHble MHBECTOPbI
Hyram/[cr), 4qTo HOTpe6yIOTCH TOAbI I MUJIJIMOHDBI
IOJUTapOB JIMIIb Ha TO, YTOOBI IIOATBEPAUTH WIIN
OINPOBEPTHYThH KOHLENLMIO TePMO3/IEKTPOHHO-
TO Ipeo6pa3oBaHysL.

HOMy‘H/IBIHI/ICI) HECKOJIbKO MecsALeB, 00a y4-
pepuTend caanuch. Jkepop Moué npenopa-
BaTh B YHUBEPCUTET, a [[9HMeN yCTpOomICcs Ha
PaboTy B KOHCATITMHTOBYIO KOMIaHMIO. VI 9T0
Obl1a 607IbIIAst HOTEPS /ISl TEXHUYECKOTO IPOo-
rpecca. Ilotomy 4TO Ha BCeli JTaHeTe He Hail-
IETCA UM [BaALIATH CIELUaTUCTOB 110 TepMO-
9/IeKTPOHHOI SMUCCUM, CITIOCOOHBIX IOHATH €€
HOByIO KOHIETINIO U IIPEBPATUTDH eéB IIPpOPBIB-
HYIO 9HEPTeTU4ecKyIo pa3paboTKy.

OrMedy, 4To BC€ 9TO Mpoucxoanyo B Kpem-
HIUEBOI [O/MHE — MHHOBALMIOHHOM LIEHTpE
CIIIA. U oTcroia MOXKHO CliefIaTh BBIBOJIBI O TOM,
B KaKOM COCTOAHUI HaXOAMTCA 9KOCUCTEMA JC-
CJIe[OBaHMIL 11 pa3paboTOK, O Hallel CHOCOOHO-
CTU IOANEP>KUBATD IIPOPbIBHBIE MTHHOBALIVIN.

BCE VUEHBIE — HA 3ABOABI

YT106BI IPOCTIEANTD UCTOYHUK IPOOIEM, IIPES-
JIarar BEPHYTbCA K CepeyHe IIPOIJIOTO BeKa,
KOHKPETHO — K Bannesapy bymry, snepretuxy

10 06pa30BaHNIO, KOTOPBII BO BpeMs BOIHEI
pyxoBopma OdrcoM HaydHbBIX UCCTIeTOBAHMIL

u paspabotok CIIIA. ITocre BOIHBI IPe3UIEHT
CIIA ®panxmnn Pyssenst Hampasun B. Bymry
MCHMO, T/Ie 6BITI0 CKa3aHo: «B 8oeHHbie 20061
MbL 006ULUCL HEOObIKHOBEHHO20 Npozpecca 6 Ha-
YUHBIX UCCTIE008AHUAX U paspabomkax. Imo mol
6ydem denamv menepv? Kaxue nooxoovt cezo0Hs
Hys#cHbL Hayke?» OTBeT B. byia nsnoxxen B ero
Tpyne «Hayka: 6eckpaitauit py6ex». IIpoana-
NU3NPOBaB paboTy odrca B TOAbI BOJHDIL, €T0
I71aBa OTMETW/I, YTO BCe JIyYIlNe YMbI HaIluu
6bUIM 1T0 HEOOXOIVIMOCTH TIepeOpOIIeHbI Ha
[IpaKTIYeCKIe IPOEKTHI B 000pOHHOI cdepe,
TO €CTb Ha 3aBOJIbI, I7ie BHEIPAMICD Pa3/INIHbIe
texHojoruu. HayuHble 1abopaTopum omycrenm.
Jpyroro BeIxofa He ObLIO.

Bannesap By mpepnckasar, 4To B cTpaHe ye-
pe3 HEKOTOpoe BpeMs BOSHUKHET flepuunT yué-
HbIX. UTOOBI €ro IpefoTBPaTUTh, HY>KHO OBITIO
HepepacIpefeNnTb CPefiCTBa, B GpUHAH-
CHpOBaHue YMCTO PyHIAMEHTa/IbHBIX UCCTIe-
nosaumit. efrepanbHOE IPaBUTENIBCTBO TaK
U IIOCTYTIN/IO, HAIIPABJIAA IeHbI'Y Ha HAy4HbIe
VICCTIElOBAHNA U Pa3paboTKM B YHUBEPCUTE-
TBL. DTO pellleH)e OLIPEee/TN/IO HOMTUTUKY Pa3-
ButuA Hayku B CIIIA Ha cnenyromue 65-70 neT.
B gacTHOCTH, OBUIN CO3IAHBI CETh HAL[VIOHATIb-
HbIX TabopaTopuit, HanyoHa/IbHbIl HayIHBII
($oHT, BBEMIEHbI JO/DKHOCTU HayYHBIX COTPY/-
HVKOB, aCIIMPAHTOB U T. [I.

Ceropusa Mbl BUAuM, 4To B. Bynty yganoch ma-
TepUaNN30BaTh CBOE BupieHMe. [IpakTudeckn Bce
IOIOJTHNUTEIbHbIE ACCUTHOBAHMA, KOTOpBIE IPK-
HuManuch B 1957 mo 2012 rr., i Ha pasBuUTHE
qucTOol QyHIAMEHTaIbHON HayKM, KOTOpas He
KacaeTcs IPOM3BOJICTBEHHBIX Kopropauuii. Ou-
HAaHCUPOBaHNE YHUBEPCUTETOB (C yuéToM uHbIA-
IMY) YBENMYMIOCH IPMMEpPHO B 30 pas, TeM Bpe-
MEeHEM aCCUTHOBaHM A Ha Hay4YHble UCCIeNOBAHNA
B IPOMBIIUIEHHOCTY TTPAKTUYECK! He BHIPOCIIIL.

D YHAAMEHTAABHBIE TTAOABI

CeropHs Mbl TeHepupyeM 60/Iblile HayIHBIX
upeit v my6IMKaruil, 4eM Korga 6bl To Hut 6b110.
MbI TakKe BbIITyCKaeM 6O0JIblile Ta/laHT/IMBBIX
y4éHbix. VI BpI3peBaeT npobmema. IIporuosst Ha
Oynylliee IOKa3bIBAIOT, YTO JINIIb KaXKIbII fle-
CATBIN MOJIOZION YYEHBI CMOXKET HailTV paboTy
B paMKaX aKaJileMI4ecKoli CUCTEMBI, KOTOpas
ero B3paiBaert. [Ipy 5TOM iBa BBITyCKHNUKA
U3 TpEX BOOOIIIe He CMOTYT TPYHAOYCTPOUTHCSA

B cdpepax HayKM U TEXHOTOTHIL.

Kak ormeTn npesupeHT MaccadyyceTckoro
TEeXHOJIOTMYeCKOro MHCTUTYyTa Padasns Peitd,
«Coedunénmvte LImampt donxcHvl Hatimu cucme-
mamuueckuil no0xo0, 4mobvl pacuupums “6y-
muinouHoe 20pnbluKo” O7is 6HEOPEHUS YiHe ume-

HOUUXC HAYUHBbLX Udeii». MO>XHO CKa3aTb, YTO
MasATHUK Jo/y PpyHZaMeHTa/IbHOI HayKU B CBO-
€M JIBVDKEHMH JOIIEN IO KOHIIA U HAYMHAET Me-
HATD HaIlpaBJIeHNE.

B mrone 2014 1. 6511 3aMyILeH NMIOTHBI TPO-
exT nHKy6aropa Cyclotron Road. MsI pasme-
ctum B VIHTepHeTe 06bAB/IEHNE O TOM, YTO
coBMecTHBII poekT Odrica meperoBbIx pas-
pabotok JlemapTaMenTa sHepreTuky 1 Haryo-
HaJIbHOII 1aboparopun uM. JIoypeHca B bepkin
HI03BOJISIET YUEHBIM «IIEPEOPOCUTD MOCT» MEXIY
Hay4HOII upeeil ¥ MPOU3BOACTBOM. Y Y€HbIE IO~
JTy4aloT BO3MOKHOCTD ITPOBECTH B TaGOpaTOpum
7IBa rofia, IPOBEPssl CBOM €IlE HE COBCEM KOM-
MepuecKye UIEN U JOBOMA 1O yMa IPOTOTHUIIbL.

KomyecTBo >kenamlmx y9acTBOBaThb B IIPO-
€KTe NPEB30IIJIO BCe HallM OXXujanusA. Yepes
JiBe C IOJIOBMHOI Hefle/V MBI OBbUIM BBIHYK-
JIeHBI 3aKPBITh GOPMBI JIA PETUCTPALVIN, TI0-
cKonbKy 150 yu€HbIX CO Bcelt AMEpUKM 3aABU-
JIU, 4TO OHJM TOTOBBI COOPATD BellM U IIepeexaThb
B bepxn.

TYHHEABHBIN DOOEKT

Tlepsslit Hab6op B nHKybaTop Cyclotron Road
HaCYUTbIBAJI BOCEMbD 4Y€/IOBEK, pa6OTaIOIIH/IX
HaJ| IIecThIo mpoekTamu. Cpenn Hux — Jxe-
pon IBup n Oanuen Paiinm, 11 KOTOPBIX Mbl
[a)ke CO3MIa/MN CIeLMANbHYI0 KoMIaHuio Spark
Thermionics. B 1abopaTopyu Halutoch crieny-
¢Pugeckoe ob6opynoBaHme, KOTOpOEe IOMOITIO
pebsTaM 0OHAPY>KUTb UCTOYHIK SHEpreTIde-
CKVIX IIOTePb ¥ KapiHAIbHO IIPOIBUHY ThCS
Briepéy, nomyuus rpaHT ARPA-E. Paspa6ot-
KOJI 3aMfHTepecoBasIoch 1 areHTcTBo DARPA.
Ceifyac 1 HaC 04eBUIHO, YTO pedATa UAYT
K CO3[JaHMIO 97IEKTPOCTAHIIVI Ha KPUCTATI-
ne. Boo611je ToBOPsi, BCe HAIIM THHOBATOPHI
mocTuray GeHOMEeHaIbHbIX YCIIEX0B — COBEP-
NIV HOBBIE HayLIHI)Ie OTKPBITUA, ITIEPEBEIN
IIPOOUPOYHOE IPON3BOLCTBO B MENKOCEPUIL-
HOe, TIOOYIIY MUPOBbIE PEKOP/BI C IOMOIIIBIO
CO3AHHBIX IIPOTOTUIIOB MJIV HAIlJIVT HOBBIE
TIPUIOXKEHU i1 CBOMX TexHonoruit. Hekoro-
Ppble Ta)ke 3aMONTyYM/IN IHBECTOPOB ¥ IEPBBIX
3aKa34MKOB.

CeTb HallMOHAIBHBIX TabOpaTOpMit 06/IaKa-
eT HeMOBEPHBIMI TeXHIYECKVIMY pecypca-
M1, KOTOpbIe TI0pa [IePeOPUeHTIPOBATH C PyH-
TAMEHTa/IbHBIX UCC/IENOBAHMI Ha IIPUK/IaJHbIE
Pa3paboTKM, YTOOBI IOMOYb TeM APKUM MHHO-
BaTOpaM, KOTOPbIE «3aCTPAIN» MEXKY HayKoit
Y IpON3BOACTBOM.

Nnaun T'YP,

OUpeKmop mexHono2u1ecK020 uHKyoamopa
CycLOTRON RoAD 6 HayuonanvHoti nabopamopuu
um. Jloyperca 6 bepxnu



nop MexAy ITAO «TI'K-1» n

CMOABHBIM 00 YCAOBHSX 00Me-

Ha YHepreTHYeCKNMHU aKTHBa-
MU TSIHETCH YK€ HECKOABKO AeT, OOHa-
JKas KakK IepeKoChl 3aKOHOAATEABCTBA,
TaK U IIPO0AEeMbI MEHTAaAbBHOCTH OM3-
HECMEHOB U YNTHOBHUKOB..IOPOA XOTEA
0561 BRIKYHNTB V ITAO «TTK-1» 75% ak-
it AO «Temaocers CII6» (25% oH yke
HMIMEET), YTOOBI IOAHOCTHI0 KOHCOAMAY-
POBATh CBOE TEMIAOCETEBOE X03SCTBO.
TI'K-1, HaxoAsHIasiCcsI B COOCTBEHHOCTU
KoMnaHu «I'a3apomM DHEProxoAAUHI»
u Fortum, He mpoyYb IPOAATH XPOHUYE-
CKH yOBITOYHBIE TENAOCETH NAM O0OMe-
HSITh NX Ha KOTEAbHbIE, HO CA€AKA I0-
CTOSTHHO CPBIBAETCS 10 pa3HbIM HpU-
ynHaM. CTOPOHBI HUKAK HE HPUAYT
K COTAACHIO.
C 2006 mmo 2010 rr. TTK-1 HampaBwia Ha MOiepHN-
3anyio remnocereit CankT-Ilerep6ypra 12,4 mipp
py6. (8 MIpm py6. cBepx Tapu(HBIX MICTOYHUKOB).
Torna ObUIN TIOTPAY€HbI CPENCTBA, IIOTYIEHHDIE OT

«[asmpoma» 1 Fortum B pesynmpraTe BBIKYIIA aK-
it gomonHutenbHOM amuccuu OAO «TTK-1».

KAYBOK ITPOBAEM

Kommnanms «Termocets CIT6» Havama pabory

1 peBpas 2010 r. Eit nepepgamn 2500 KM Terio-
TPACC, B KalTa/l KOMIAHMY BOIIEN TOPOJ, TI0-
cr1e 4ero. (pMHAHCHPOBAHNE MHBECTIIPOrPAMMBbI
cHM3UNOCDH. Celiyac BbIPYYKa KOMITAHWUMA L€/~
KOM oTIpefiensieTcs Tapudamy, KOTopble yeTa-
HapauBaeT CMonbHbiA. OH K€ YTBEPKAAeT MH-

BECTULIMOHHYIO IPOTpaMMy NpeAnpuATus. Ta-

prd oM npenycMOTpeHbl MHBECTULINY B pasMepe
OKOJIO 2 MIIPJ, py6. B Tof, HO «Iasnpom DHepro-
XOJIIVHT» €KETOJHO HalpaB/IsieT Ha MOJIEPHM-
3ammio cerelt Caukr-IleTep6ypra JOIONTHUTEb-
Hble cymMMbl. braromapsa stomy B 2010-2015 1.
Ha 0OHOB/IEHNME TET/IOBBIX CeTell ObIIO MoTpaJe-
Ho 607ee 10 Mapy py6. cBepx Tapu(HBIX NCTOY-
nuKoB. K coxxanenuio, 5T0ro Maso.

TermoBere Tpaccel, npuHagnexammye AO
«Ternocerb CII6», M3HOIIEHBI 1 YaCTO PBYTCA.
C 2011 r. TTK-1 npITaeTcs y6eauTh YMHOBHM-
k0B CMOJIbHOTO TIOBBICUTD Tapyd Ha TeImno. Y-
BEepK/IEHHBIE TOPOJIOM TapUQEI O3BOIAIOT 32~

MEHSTH TOBKO MO 1,7% Tpy0-B IOf, & HY)KHO
MeHATB, 10 KpaliHell Mepe, 5% B rof,. XpoHuye-
cKoe HefoQUMHAHCUPOBaHNe IPYUBETIO K TOMY,
YTO M3HOC CETEBOTO X03AICTBa «TermoceTein
CII6» goctur yxe moury 50%. ITommmo 3aHN-
YKEHHBIX Tapy(OB Ha TEIIOBYIO SHEPTHIO, YCTa-
HaBviBaeMbIX CMOJIbHBIM, CUTYAIINIO YCyTyOs-
0T PacTYILIVE ZO/ITY IIOTPEOUTEIEI.

CAOBO BU3HECMEHA

«Bce 00:13a1men1b6mea no crpoumenscmey u-noo-
depacaniiio mennocemu Mol 6bINOTHANU U BbLNOJI-
Hslem, — paccKasbIBaeT I71aBa «[asmpom JHep-
roxonpuHra» ennc @énopos. = Co crmopoHot
20POOCKOU AOMUHUCPATUY ML He BUOUM Jaje
CHIPEMTIEHUS bINOHAMD NPUHANIbIE HA CEOST 005~
3amenvcmea. A ydice He 2080p10-00 onepesxcarouem
pocme mapudos, o Komopom Ml 00206aPUBATIUCL
¢ aomunucmpayuett. 5 2080p10 0 HOPMATLHOU
NAGMENCHOTL OUCUUNTIUHE XOMST ObL Mex Ynpas-
JIANOUAUX. 0P2AHU3AUULL, KOMOPble NOOHUHAIOMCS
20p00y. Mot HeodHokpammo npocuny CmonvHblil
8epHymMb 00712U, Uino0bl Mol Mol PUHAHCUPO-
8armb npoexmoLno mennocHabuenuo Canxm-
Ilemep6ypea. Beé 6e3pesynvmarnror.

JlaBaifTe BCTIOMHIM /;OPEBOIOLVIOHHYIO
uctopuio Poccun. Pycckye Kymiibl, ecm 4To-To
obe1any, B IEHEIIKY paciInbaich, HO CIOBO
mep>xamn. B ceppé3Hom 613Hece Bcerga 6bUI0 f10-
CTaTOYHO YCTHOJI JOTOBOPEHHOCTH, YTOOBI, Ha-
IpyMep, iepefaTh KPYIHYI0 CYMMY VI OTIpa-
BUTH IapTUI0 ToBapa. To )e caMoe MbI KMeeM
CETOfHs — KIepKY 00bI9HO 0pOpMIISIOT Tpebye-
Mble OyMary 3aHIM 4icIoM. V Te IpeanpuHn-
MaTeny, KOTOpbIe XOTb pas He CHEeP>KajIi CBOETO
o6ellaHN, BBITIAZAIOT U3 CEPhE3HOTO OU3Heca —
6e3 BCAKOI HalleXKAbl BEPHYThCA B HETO.

Topognckyie BIacTu; K COXAMEHIIO, aleKit
oT 6m3Hec-KynbTypsl. Tem Oortee 4ro rybepHa-
TOPBI PETY/IAPHO CMEHAIOT IPYT IPYTa, 308~
HO 0OHOBJISIsI KOCTAK amymHMCcTpanyy. Kakue
YK TYT MpOIIbIe JOFOBOPEHHOCTI? Bo3HMKaeT
Hepasbepuxa, yiep6 oT KOTOPOIL He HOAJaéT-
51 OLleHKe. Mbl MOI/IV GBI TOPbI CBEPHYTh, €C/LU
YMHOBHVKY JlepyKalu OBl CBOE CTIOBO U BIACTH
CUMTAVCh OBl HAEKHBIMM TAPTHEPAMU B 6U3-
Hec-cpefie.

ITycTh 10PUCTHI BOAAIOTCS

Jo 2016 1. mpu o60cHoBanuy-Tapudos TTK-1
VICIIO/Tb30BaJIa «IIPOHOPLIOHAIBHBIN» METO
pacuéra sarpar, B KOTOPOM Pacxof yCIIOBHOTO

“ TON/IMBa PacCIIpefieiieTcs IOPOBHY Ha BbIPA6OT-

Ky 57eKTposnepriy rera. C 2016 . TTK-1-
pelunia epeiiTi B pacyéTax Ha 0ObeKTHBHBbIII
MeTOf| pacyéra 3aTpaT, B pe3y/Ibrare 4ero 00-
OCHOBaHHbIE PAaCcXO/bl Ha BHIPAOOTKY TeIlIa BbI-
pocnu. Hepocraromas cymMma, a 3T0 IPYMepHO
2,5 MJIpZ, py0. B LOX, HO/DKHA 6BITH KOMIIEHCHU -
poBaza CaHKT-IleTep6yprom —3a C4éT O10mKe-
Ta 1 10-TIPOLIEHTHOTO TOBbIeH NS TapudoB
Ha Tenno. CriefflyeT OTMETITD, YTO TaKOJ METOJ
y>ke BBeL,EH BO BCeX PELUOHAX, The paboTaeT
TTK-1, kxpome Cankt-IleTepOypra.

CMOIbHBII He COITIACUIICA C HOBOJ METO=
JMKOJ pacd€Ta 3aTpar u mogan B cyfl. CaHKT-
ITeTep6yprckumit TOPOLCKOIL CY/I MOAepIKar
TTK-1, HO FOPOACKOJ KOMUTET 110 Tapydam IIbl-
TaeTCs 0BXKa/I0BaTh €ro pelieHyie B-Bepxos-
HoM Cype. Kax Buym; conyanbsHas oTBeT-
crBeHHOCTh TTK-1, IbITaomerics 663B03Me3gHO
IIOMOTaTh LOPOJY; ChIFPajia Haji KOMIIAHel
3JTyI0 ITyTKY — YMHOBHMKI CE/IN €l Ha HIEf0.

JenoBas mpecca, He CTeCHAACD, IIMLIET, 4T0
«CMOJIbHYILL ciapaemcst 8vimopeosamy cebe
Haubosneg 8vle00Hble Y08 no evikyny y. TTK-1
akyuti AO-“Tennocemv CI16”, HameperHo op-
2AHUBYS HEOOPUHAHCUPOBAH e NPEONPUTTNUY.
SIcHO, YTO CTOMMOCTD TEIIOCETEBOI KOMITa-
HIM OTIpefiefisieTca COCTOsIHMEM eé€ ceTell. [l
CIIpaBKIL: Tapy /s IPOMBILITEHHbIX IOTPe-
6urerneit y ['YII «TOK CII6» (Bropas KpynHas
TEIIOCEeTeBasA KOMIIAaHMA B TOPOJe, KOTOpast eMy
TIpMHAJIEXNT) ¢ mions 2018 . cocTapsieT
oko110 2060 py6./Tkan, a y TTK-1 - 1460 py6.
[l HaceneHus TapyQbl, COOTBETCTBEHHO, —
2500 py6./Tkan u 1600 py6./Tkas.

ITormy4as CyIeCTBEHHO 00JIee BEICOKNE Tapu-
@Bl IJII0C JOTALUY, TOCYAAPCTBEHHOE IIPeAIIpH-
SATHE PACIIONaraeT OOMbIIIMI CPeACTBAMIA /s
PEMOHTa TENTIOBBIX CeTeif. VIX M3HOIEeHHOCTh
y «T9K’ CIT6» OI_[eHI/IBaeTCH B-18%.

HOTPEBI/ITEAI/I BTOPOl‘O COPTA

TIonyannoce Tax, 4TO MOYTH [OI0BIHA CeBep-

HOJ CTONUIIBI I/IATUT 32 TENIOBYI0 SHEPIUIO 110
MMOHIVDKEHHBIM CTaBKaM U, KaK CJIEICTBUE, TTOTh-
3yeTCs HEHAMIE&KHOIL CHCTEMOII TeTIOCHA0Ke-
Hud. OcTajIbHbIe KUTE/I HAXOAATCA B «IIPUBU-
JIETMPOBAHHOM» HOJIOXKEHUN — HAaCTaX/JAI0TCsA
HaJEKHBIM TeIIOCHA0KeHEM 3a COOTBETCTBY-
[OLIIiE EHBIIL.

Kasanocs 651, 310 HOpMaHbHaH PBIHOYHAS
cuTyanus — 6oee KaueCTBEHHAs yCIyra CTOUT

Gonbinx feter. IIpo6iema B TOM, 9TO HOTpe-
‘6uTem He BIOMpa ce6e Tapudsl — 3a HUX pe-
VI CBEPXY.

ITo pakTy CMOIbHBIIT OKa3bIBAET FOPOKA-
HaM MeJIBeXbI0 YCIyTy. UMHOBHUKI ITpeBpa-
TVJIU KUTEIel1 T0OPOiL To10BMHBI CaHKT-
Tlerep6ypra B 3a/I0)KHUKOB O€CKOHEYHOTO
IPOTUBOCTOAHUA MEXY afMIAHUCTpalieli T0-
pona i KpyIHOM 9HEPIETUYECKO KOMIIaHUEN.

WMEI cTO APY3EN

Ecmu 651 CMOIBHBINI ITTABHBIM IPUOPUTE-

TOM CYMTAJI MIHTEPEChI TOPOXKaH (KOTOPBIM

OH 00:3aH CIynTh. — [Ipum. peo.), cuTyanus
[aBHO ObI paspeInniach. BoaMoXHO, MelaeT
KyMOBII[VIHA — HEOJ0/IMIMO€ CTpeM/IeHME II0-
MOUYb JIIO6IMbIM IPY3bAM V1 POACTBEHHIKAM,
PaboTaloMUM B «O/M3KIX» oprausanysx. ITo
IaHHBIM HOpTaIa HPOBSIL P®;s 6romuere=
C.-IleTep6ypra e>xerofHO" TIPENyCMATPUBAIOTCA
cyOcuam [yist BCEX TETUIOCHADKAIOLVX OpTra-
Husanuit, kpome TTK-1. Tak, B 2018-2020 rr.
BBIfIE/IEHO 29 MIIPA Py6. Ha KOMIICHCAI[IIO MeXK-
tapudnoit pasauust I'YII «TOK CII6», OO0
«TeI109Hepro» M JPYyrux TEII0CHA0KA0II X
OpraHM3alNii — KaK TOCY/lapCTBEHHbIX, TaK

u qacTHbIX. Emé 11 Mipz pyo. 3a 9T0T mepuor,
Gy/eT IepedncIeHo 3 TOPOACKOro bomKeTa Ha
peanusanuio agpecHbix MHBecTHporpamm I'YII
«TIK CII6».

CBET B KOHIIE TOHHEAS?

«Ha npomsicenuu 4-5 nem mvi nolmanucy 00-
2080pUMBCS C BULE-2yOepHAmMopamu o npooae
donu 6 AO “Tennocemsv CII6”, He nomy4unocy, —
pacckasan JleHnc OEnopoB B cepenyHe Mast
2018 r. Ha Ipecc-KOHGEPeHINY, IOCBALIEH-
Hoi utoram 2017 r. — Ha amom pas pewiusiu
“Satimu cHu3y”. TIpoeenu nepezosopol c MOUM
oonogamunvrem us I'VIT “TOK CII6” Ueo-

pem Dédoposuim. IIpednoscunu-emy 0OmeHsMy

“mennosble cemu Ha komenvHvle. Mol Hawiau

—63AUMHO NPUEMTIEMYIO HOSULLLIO, C KOMOPOT
nienepo Gydem 06paLLAMBES K Bbtmecmonmemy-
DYKOBOICMBY». = -

Hameyaromuiicsi 06MeH 04YeHb IIE€PCIEKTH-
BEH /I TOPOJA, O YEM FOBOPUT yCIIELIHbIA
ombIT MOCKBBI, I7ie KOTe/lbHbIe OBl Hepefa-

h HbIB«MOCSHepI‘O» a TemIoceTy — 0OBbEIHEHBI

B paMkax KommaHun MOJK. = -

VBan POT'OKKIH
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BEKTOP PA3BUTUA
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I-IA'um COCEAM HAMEDEHbI K

CTOHUS, AaTBPIH n AI/ITBH npn-

coeAMHUAUCH K EBpomnencko-

My coio3y B 2004 r., coxpaHUB
CUHXPOHHYIO pad0Ty CBOUX YHEPro-
cucrteMm ¢ Poccuiickoi u beaopycckon
3HeprocucreMaMu. HepaBHO, B KOH-
e nioHg 2018 r., oHu MOAIIMCAAN AO-
POJKHYIO KapTy, KOTOpasi COAEpP>KHUT
IO3TANHBIN [IAAH AeVICTBUH, II03BOASI-
[ouui crpaHaMm IIpuGarTuKu B KOHEY-
HOM HUTOT€ CTaTh IIOAHOI[€HHOM 4YaCThIO
«3HepreTnyeckon EBporibi». Bce sTansl
nAaHa OyAyT BBIIIOAHATHCS A0 2025 1.
IToueMy Tak AOATro?

B koHie ntoHs 2018 1. crpansr [Ipubantukn

u [lonpIa IpUIIZIV K TIOIUTIUYECKOMY COTIa-
IIEHMIO O TOM, YTOOBI K 2025 T. 57IEKTPOCETH
IpUOATTUIICKIX PeCITy6/INK ObUI CHHXPOHN-
3MPOBaHbI C KOHTMHEHTaNbHOI EBpornerickoit
ceTplo. [lognucannas fOpo>kHad KapTa co-
Iep>KUT YETKuiT rpaduk HeitcTBuit At AcTo-
Huu, JIateun, JIntebl u Ionbuin, n nepBoiii eé
3Tall — TeXHMKO-9KOHOMIYECKOe 000CHOBA-
HIfe IIPOEKTa — JO/DKEH ObITh 3aBepILIEH yoKe

K KoHIy aBrycTa 2018 r. Ha odumimampHoit
LIepEeMOHNY, NTOCBAIIEHHOM NOAIICAHNIO CO- &
IJIalIeHNs, IPe/ICTABUTENIN CTPAH OTMETIIN, |
YTO 3TO COT/IAIIEHNE CTAHET BayKHOI BEXOM Ha
JIOJITOM Y1 TPYIHOM IIyTY K ITOJIHOIIPAaBHOMY
BK/IIOYEHUIO B EBPOIIENICKYI0 SHEPIreTUYECKYI0
CHCTEMY.

W CTOPUIECKQBMHACAEAWE

OueprocucreMsl JInTsel, JlatBun 1 ScTonnn
ucTopuaecky Opuin yacTpio Efunoit sHEpro-
cuctembl CoBetckoro Corosa. B 1992 r., korma
CCCP y>xe pacnascs, BO3SHUK/IA CTIO>KHasA IPo-
671eMa pasJeleHNns SHePreTMYeCKUX CUCTEM
GLIBIINX COLMAMCTIYECKIX pecy6muk. Pap
BecoMbIX (PaKTOPOB (OrpaHIIEeHHBII BBIOOP
a/IbTePHATHB, BBICOKIIE 3aTPAThI Ha OT/erIe-
HIe, HaJIE&KHOCTh COBETCKOI CETU) TOBOPUIN
B [10/1b3y COXPAHEHN MHTEr DALV

«Bo emopoii nonosune XX eexa anepzocucme-
Mol NPUbATMUTICKUXLMPar co30A8aUCH U Pa3-
6UBATIUCH KAK OP2AHUMHAS COCIMABHAS 4ACTb
Eounoti anepeemuueckoii cucmemot (E9C) CCCP.
Hocne passana CCCP coxpaneruro unmezpa-
WU He ObLII0 HU MeXHU4ecKot, HU IKOHOMUYe-
CKOTL ANbMePHAMUBDL: TUHUU CES3U C OPYUMU
cmpanamu Eéponvt 6vinu cnabol, cmandapmuot
U CUCMeMbl ynpaeneHus Omau4ansuco om espo-
NeticKux, ueHbl snekmposrepeuu 6 Poccuu 6vinu
(u ocmaromcst) Huice, Hem HA COCEOHUX eponeii-
CKUX PbIHKAX», — IpoKoMMeHTHpoBan Oénop
Becenos, samectutens aupextopa IHOV PAH.

B 2001 r. cyIecTBYIOIIIT CTATyC-KBO OBLI 3a-
¢drkcuposan B CoraeHnm o napajyIebHo
pabote sHeprocucrem benopyccun, Pocenn,
Scrouun, JIarBuu u JIuresr (BPIJIJI), B koTO-
POM OCHOBHOE BHJMaHIIe OBIIO YIelIeHO TeXHN-
YeCKVM acIeKTaM SHeproobmeHa.
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C E3C Doccuw

TUICKIX CTPAH TECHO HEPEI/IeTeHbI C POCCHI-
CKVMY U 6€/I0PYCCKIMM SHEPTOCCTEMAaMI JIVi-
HIUAMU IIepeMeHHOro Hanpspkenus 330 kB. Hamm
cocenyt UMIIOPTUPYIOT SIEKTPOSHEPINIO, TIPON3-
BeléHHyI0 B Poccui, MMET JOCTYII K pesepBaM
MOLIHOCTHU pyTuX 4eHoB BPIJIJL, yyacTByroT
B CYICTEMHOM YIIPAB/IEHUN U PETYIMPOBAHNN.
Mesxny Tem JInTBa, JIaTByIA 1 OCTOHNA CUN-
TaIOT CBOIO 3aBUCUMOCTb OT MOCKBBI yTp0o301i
u co BpeMéH EBpomaiiflana MX omaceHus To/b-
KO ycumumich. «Omxmoderue om ESC Poc-
cuu u unmezpauus 6 Eeponetickyro anepzemute-
CKY10 cucmemy Heo0X00uMbl 07t HAUUOHAIGHOTE
6e301acHoCcmy, — yTBEPKAIOT IIPeACTaBITE-
JI 5CTOHCKOTO cucTeMHoro oneparopa Elering
Taavi Veskimagi, — 025 cmpan Ipubanmuku smo
COMb JKe 8AXKHO, KAK npucoedurerue k Eepo-
coro3y u ecmynnenue 6 HATO. Cunxponusayus
JHepeocUctnemM ynpouum Hauie compyoHuuectnso
¢ Opyeumu HAPoOamu, Komopuie pasoensiiom
Hawiy ueHHocmu u 00pas susHu». OfHaKO pas3b-
eqHUTH Konb1jo BPIJIJI oka3amoch CI0XKHO.

IIIAr 3A WIATOM "

B navae 2000-x [TpubanTuka 6pu1a SHEpreTH-
YecKy M30/MpoBaHa oT EBpocorosa: He cymje-
CTBOBAJIO MOITHbIX IMHNI 37IeKTPOTIepefadn,
coeuHALMIX €€ ¢ ocTanbHON EBpomnoii. Ilepe-
TOBOPBI O TIepBOM TofBoHOM Kaberne Estlink 1

\ Mexxay Ocronueit u OUHIAHAMEN HaYaIuCh

B 1999 ., HO ITPOEKT IO €T0 CTPOUTENLCTBY (1591
3aBepIIEH TOMpKO B 2006 T., YCKOPUBIINCH T10-
¢ Mopo3HOI 3uMbI 2002-2003 rT. OTa MMHKA
BCKOpe CTasta OfHOII 13 CAMBIX TIePErpPyKeHHbIX

DuHAAHgUA

3cmoHus

AuHus NordBalt,
700 MBm

AuHus LitPol,
500 MBm

-

- 'q';

Ha psiake Nordpool Elspot, mostomy k 2014 .
6BLI TOCTPOEH I IYIIIEH B 9KCIUTyaTaIiIo eIé
OJIH TPaHCTpaHN4HbIfigkabenmb — Estlink 24
TpeThs IONBOAHASA TUHNUA, GBA3BIBAIONIAL
Ipy6aNTTHUIICKIIe CTPaHBI CO CKAHIHABEKIIMIL,
NordBalt, coefunser JIuty mlllseryio. Brico-.
KOBOJIBTHBII Kabe/Ib IIOCTOSHHOTO TOKd MOIT-

HocThi0 700 MBT Havan nmepeaBarp omeKTpo-

-

B HacTosIIIee BpeMs SHEPrOCUCTEMBI IPUOAT- *

AR R e TS o, -
sHepruto 82016 1. [Ipo/ioX1B TPy HasBaHHbIE

JIMHNY, TPUOANTTUIICKIIE CTPAHBI CMOITIN CO3-
JaTb CKaHAMHABCKO-IIPUOANITUIICKII PBIHOK
9/1eKTposHepruy — 4yacTb Nordpool.

EpmucTBenHas muHMA aneKTponepenadn
MeXJy cTpaHamy [IpnbanTukm 1 ocTanbHOI
KOHTVHeHTanpHOit EBpornoit — LitPol - 6b1ra
3amyleHa Taoke B 2016 r. Bosgyimnas muHua
HPOITYCKHOJ clIoco6HOCThI0 500 MBT coenmus-
et JIutey u Ilonbiny 1 MMeeT Kro4eBoe 3Haue-
HII€E [I/1S1 TI/IaHa CUHXPOHM3A1J SHEPTOCUCTEM
npubaNTUIICKUX CTPaH C 9HeprocucTeMoit Es-
pombl. OTHAKO 3KCIEPThI TOBOPAT, UTO 1A IO~
HOIIEHHOTO BOIIONIEHNA B )KM3Hb 9TOTO ITaHA
noTpebyeTcs XOTs Obl eljé OffHa TPAaHCTPaHNY-
Has JISII ¢ [Tonbiesi.

AOPOI'OE YAOBOABCTBHUE

TexHnyeckme 6apbepsl MAYT PyKa 06 PyKy ¢ 9KO-
HoMI4YeeKVMM. CTpaHbl HY>KIAIOTCA B IIEPBIX
MHBECTHULVAX B 000pyHoBaHIe, YTOODI Ieperi-
Ty u3 BPIJIJI B EBpomnelickyio sHEpreTuIecKyo
cucTemy. 4
«9mo peuierue mpedyem mMacumadHvLx uH-
8ecULULl 6 CHPOUMENbLCMBO TUHUTI CBA3U
co Cxanounasckumu cmpanamu u Ionvuietl,
a maxie nepecmpoiiKy npubanmuiicKux cemetl.
O6vém sampam onsa cmpan Ipubanmuku He-
N00BEMHDLTL, MAK UMO HYHCHA e8poneticKast 6100-
HemHas noooepxcka. JIns npubanmuiickux no-
mpebumerneii pa3pole C6:3U ¢ IHEP2OCUCTNEMOLL
Poccuu nosviuiaem pucku pocma yeH anexmpo-
SHep2Ull, NOCKONIbKY B03MOYCHOCHb 0eULEB020 UM-
nopmcﬁthesaem (kcmamu, ux cegepHoie cocedu,
puHHbL, 0ABHO U AKMUEHO NOML3YIOMCS SO
B03MONCHOCMBIO)», — 00BSIC-
Hun ®@égop Becenos.
KamnnranpHble BEOXKEHNA B
HEPBYIO TPAHCTPAHNYHYIO JIN-
Huo Estlink 1 cocraBmi oxo-
710 110 miH eBpo. E€ cTpo-
UTENbCTBO (PUHAHCUPOBA/IN
JacTHbIE MHBECTOPbI, KOTOPbIE
BEPHY/IV CBOY JICHBIY OJ1aro-
[aps CIeLyalIbHbIM cOOpaM
3a nonmb3osanue JISII.
Crnepyromas TMHNUA,
Estlink 2 cronmocTsio 320
MJIH eBpO, GyHaHCHpOBa-
#»71ach EBpOIIe/ICKIM MHBECTH-
IMOHHBIM 6aHKoM. ITogBog-
“Hpit kaen» NordBalt 6urs
CTPOEH 3a 552 M/TH €BpO B
pamkax EBpone¥ickoii sHep-
LeTUIECKOI npoﬁ)aMMbI. Ha-
KOHeIl, IMHUS I',itPol, B éSO:
4TOPYIO OBITIO BIOKEHO Ooree
o #550 MIH eBpO, Obl1a BKITIOYE-

Pecny6auka
Benaapycb

4 Ha B ciincoK«IIpoeKTsI o6uert 3aMHTEPECOBAH-

HocTi» EBpomnerickoro corsa 3a 2015 1. 5

w B IOMO/IHEHME K CPeACTBaAM, yoK€ BIOJKE€H-

HBIM B MIHQPACTPYKTYpY, IPUOA/ITUiEKIE CTpa-
HBI JIOJUKHBI GY/[yT IPUEB/Iedh enlé 6ombiume
KAMUTa/Ibl — HEOOXOMMO HOCTPOUTD [JOIIOIHI-
TeTbHbIE IMHVM £BA3Y C EBPONENICKIMI CTPa-
HaMi1, MOJIEPHI3YPOBATD CETH Ha CBOEIT Tep-

puTOpNN, OOGHOBUTD T€HEPALVIO I YCTAHOBUTb
IIpeobpasoBaTe TOKa Ha rpaHmIiax ¢ Poccueit
u Pecriy6nukoit benapycp, 4To6bI 06ecriednTh
PaboTy B aCMHXPOHHOM PeXIMe.

Kpome Toro, mpubantuiickue rocygapcraa
PUCKYIOT YCHINTD HAIPSKEHHOCTD B OTHOIIIE-
HusAX ¢ Poccueit, ctass sHeprocucremy Kasmm-
HMHTPaJa HOJ, yTPO3Y M30/IALNA.

CBOS PYBAIIKA

«Cemu npubanmuiickux pecny6nux ucmopu4e-
CKU NOMO2anu 00ecneuusams HA0EXHY0 pabomy
peeuonanvivix anepeocucmem Cesepo-3anaoa
Poccuu u Kanununepaoa. [Ias cHusxceHUss puckos
yoHe Peanusyomcs cneyuanbivie npoeKmol no
HAPAUWUBAHUIO 2eHEPUPYIOULUX MOULHOCTNET
6 Kanununepaockom peezuone u cmpoumenvcmey
00NONIHUMENLHBIX TUHULL HENOCPeOCMBEHHO HA
Cegepo-3anade u 6 Llenmpe Poccuu, komopole
10380717 000UMucy 6e3 cemeii NPUOATMULICKUX
cmpan», — npokoMMenTrpoBan Oénop Becenos.
I[Tocne npu6anTUIICKOro IepeKIIoYeHNA CeTh
KanmuuHrpaza Mo>xe TaIepeiiTi B U30IMPOBaH-
HBIJT peXXuM paboTsl. Bripouewm, IUTaHMPYst BbIXO]
ITpubantyky 13 BPIJIJI, eBpomeriibl yINTEIBA-
10T, YTO Ha TPAaHMUIIAX CTPAH MOXKHO IIPUMEHUTH
BCTaBKJY IIOCTOSHHOTO TOKA. B m060M cydae,
KAK ObI HII TOBEPHY/IVCh COOBITIS, B HACTOSA-

o o
1iee BpemMAa Kannﬂmmpancxmn pernoH o6nana—

€T I0CTaTOYHBIMI T€HEPUPYIOUIMMII MOIIHOCTS -
MU [ IOKPBITHSL BHYTPEHHUX HATPY30K, KpOMe
TOT0, TOCYAAPCTBO UHBECTUPYET B JOIOTHNATE/Ib-
Hble pe3epBbl MOIHOCTH. Tem He MeHEe HEeKo-
TOpble eBPOIEIICKIe SKCIIEPThI OMACAIOTCA, YTO
KPUBJIC 3TIEKTPOCHAOKEHIS B 9KCK/IABE MOXKET
pasxedb HOBBIT KOHGMMKT 3amaja ¢ Poccueri.

B orHomenusx crpas [pubantuku ¢ [1671b-
1ert TakoKe He BCé I1afKo. OTa peenyonmmka ot-
KasbIBAETEA OF arpouTenbcTBa any LitPol 2.4
¢ JInTBOIL, BO3MOYKHO, 13-3a BHICOKIX PACXO-
noB (ITonbIra gomKHa BJIOXKUTH 0K0710 300 M/TH
€Bpo) 1 HOTEHI[YATbHON L[eHOI_B(;iKOHKypeHIU/H/I
CO CTOPOHBI JIEIIEBOI 37IEKTPOIHEPINIL, IKCIIOP-
tupyemoit Jlutsoit. [Ipencraputenu ombum
TaK)Xe TOBOPAT O CBOMX OIACEHMAX 10 TIOBOZY
BO3/IEIICTBI Ha3eMHOTO Kabe/lsi Ha OKPYIKaio-
LIYIO Cpefly, YTO BBIIJLAAUT CKOpee KaK II0BOJ 3a-
TOPMOSUTb [1€7I0, YeM peajibHas pobiema.

B cootseTcTBIY C IOPOXKHOIT KapTOI, COT/Ia-
coBaHHOI B noHe 2018 1., cTpansr [Tpubantiku
OLIeHAT a/mbrepHaTuBY /HNY LitPol 2, a nMeHHo,
noxsopusi kabenrs HVDC mexay [Tombieit 1
JIntBoit. B mOKyMeHTe TOBOPUTCH, YTO TOCYAap-

wl o
CTBa OTKAa3a/IVICh OT II€PBOHAYA/IbHON VITIEV HA-

3eMHOJ1 IMHUY IIEPEMEHHOTO TOKA 13-32 €€ He-
TIOMEPHO BBICOKOJ CTOMMOCTH U HENTPUEM/IEMbIX
CPOKOB CTPOUTENLCTBA. B TO >Ke BpeMs 06bef-
HeH1ie 9HeprocucreM ctpaH [Ipnbantuku u EB-
POIIBI TTIOCPE/ICTBOM TONIBKO CYIIECTBYIOIIX
JIMHWT SKOHOMUYECKM HEdDDeKTUBHO 1 Hebes-
omacHo. YTo6bI MOMOYb IIPOEKTY, EBporerickast
KOMUCCHS y)Ke TIPUTOTOBMIa UHAHCOBYIO ITOJ -
Iep>kKy. Ham >ke ocTaéTcs TOTOBUTHCSA K Pasphl-
BY 971€KTp1YecKoro xonbia bPOJIL

A]Im{aPEIIOCOBA, K. 3. H.
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O 4YEM rasetA «DHEProBEKTOPY». BO3MOXHO,

HAMUMUET B 2028 r.

€KOTOpbIE€ U3AAaHMUS Ha CBOUX

CTPaHUIaX MyOAUKYIOT XPOHU-

Ky coObITu# 50- nau 100-reT-
Hell AaBHOCTHU. MBI )Ke cYHTaeM, 4To
NBITANBOTO YATATEAS] MOTYT MHTEpe-
COBaTh COOBITHS U TEHACHIINTY HE TOAb-
KO IMPOMIAOTO, HO ¥ OYAYIIEro, a moTo-
My IpeAAaraeM emMy mecTb (paHTaCTH-
YEeCKHUX 3apPUCOBOK.

MAABIIT AEAHUKOBBIN [TEPHOA,

Bynkanmdeckas fesATeTbHOCTD, yCHINBLIAACA
B IIOCTIEHEe [IeCATIIETHE, IIpMBe/Ia K 3arpss3-
HEHWIO BBICOKMX C/IOEB aTMOC(EpPDI YaCTULIAMU
BY/IKQaHUYECKUX BBIOPOCOB. PepMeph oLy TH-
IV «THEB CTUXMI» B BUJIE CHIDKEHIA YPOXKAEB.
Taxoxe CUIBHO IOCTpafiajia OTPAC/Ib aBMaIepe-
BO30K — BO 130eXXaHIe HOBPeXX/IeHNS aByaly-
OHHBIX TYPOUH YaCTUI[AMV BYJIKAHIYECKOTO
IIeTI/Ta aBUAKOMITAHUM ObIIM BBIHY)XEHBI PE3KO
CHM3UTD BBICOTBI I CKOPOCTM IIOJIETOB, A TAKXKe
MIPOJIOKMUTD a/IbT€PHATUBHbIE MAPIIPYTHI.
BsBeleHHbIi B BO3[yXe By/IKaHMYECKUIA I1e-
IeJ/1 YaCTMYHO 3KPAHMPOBAJI 3eMITI0 OT COJ-
HEYHOTO CBETA, YCKOPUB HACTYIIJIEHNE MaJIO-
IO JIEAHUKOBOTO Ieprofa. Pa3BuTne conHe4Hom
SHEpreTUKY 3aMe/INI0Ch, HO He OCTAHOBU/IOCH.
B 2028 r. yuénble emmé He JOCTUIIN KOHCEHCY-
Ca 0 TOM, CKOJIBKO JIET IPOJIUTCS II06anbHOe
II0XOJIOfjaHe, HO Te3VIC O BIVSIHUY BBIOPOCOB
YIJIEKICIIOTO ra3a Ha KJIMMAT yxe ObII BhICMe-
SIH Y 320BIT.

I AEKTPOBAAIOTA

Accounarnys «[1o6anpHast sHeprisi» 06bsABIIA
yMeHa o0JIajiaTeselt OfHOMMEHHOI SHEpreTy-
yeckoy mpemun 3a 2028 1. B sTOT pas Mexmy-
HapPOJHBIA KOMUTET II0 IPUCYKEHNIO IIPEMUA
PENI OTMETUTD 3aC/TyTU KPUIITOBATIOTHOTO
npoekTa Electro, yxe coBeplieHHO O4eBUIHBIE.
B 1emoM 1mo Mupy HouTy TpeTh pacyéToB 3a
3IEKTPOIHEPTHIO IIPOU3BOUTCA B electro, 4To
MTO3BOJIMJIO KPYITHBIM 9HEPreT4eCKMM KOMIIa-
HIUAM BBIBECTY S9HEPTOTPENVHT Ha HOBBII yPO-
BEHb, IIMPOKO IIPMMEHSASA HOBbIe MHCTPYMEHTBI,
TaKMe, KaK CBOIIOBbIE C/IENIKIA.

C Harpax/ieH/eéM aBTOPOB IIPOEKTa CIIy-
qnmics KoHdys. IIpo6meMa B TOM, YTO KPUII-
TOBa/IIOTa electro ObIIa co3naHa fielieHTpa-

JIM30BaHHOM aBTOHOMHO OpraHM3anyen
(Decentralized Autonomous Organization,
DAO), He nmeroIIeit Hi CTaOMIBHOTO COCTaBa
YJIEHOB, HI ABHOI TOCY/IapCTBEHHON IIPUHAT -
nexxHocTtn. Ilocroannoro nupepa B aToit DAO
He IIPOCTIeKMBAIOCh, BCE K/IIOUEBbIE PEIIeHIIS
IPMHMMAINCD OOIIVM FONOCOBaHMeM. MeXay
TeM, B COOTBETCTBUM C ITooykeHneM o mpemMmn
«I1mobampHasA SHEPIUA», €€ TaypeaToM MOXKET
OBITh TPa>KIaHUH II060I0 TOCYAAPCTBA, HO HIL-
KaK He IpYIIIa JIIofiell, pa3bpoCaHHbIX II0 pas-
HBIM cTpaHaM. VI Acconmanus «Iimo6anpHas
9HEprus» LeIblil MeCAI HUKAK He MOIJIa OIIpe-
TeNUTb, KTO >Ke JO/DKEH IpUeXaTh Ha TOprKe-
CTBEHHYIO IIEPEMOHNIO BPYIEHM ITPEMIN, KO-
TOpas 10 TPAfUIINI IPOBOAUTCSA C yUYacTUeM
IIpesunenta Poccum.

PETPOTPAABI HE CAAIOTCS

B CMM u Ha oTpacrieBbIX GpopyMax pasrope-
JIACh OCTPast AVICKYCCHA O JAMbHENIINX Iy TAX
pasBuTKA 3HepreTuky. CrenyanucTbl pasmenn-
JIACh Ha JiBa JIaTepsl — MPOTPECCUBHBIN U KOH-
cepBaTyBHbI. CTOPOHHMKM TPaAVIIIVIOHHOM Te-
Hepauuy — COTHEYHOI, BETPOBOIA, Fe€0TepMa/lb-
HOJ U T. i. — YHOPHO IPOTUBATCA IHHOBALMAM.
Ho ux aprymMeHTbI He BBIIEPKMBAKOT HIKAKO
kputuku. ITocyaure camm: passe MOXKHO, uep-
Ias1 SHePTUIo U3 3dupa, CO37aTh YEPHYIO ABIPY?
W Hey>xeny TOpCHMOHHBIN FeHepaTop, OTHABAA
SHEPIUIO B 3/IEKTPUYECKYIO CETh, TEM CaMbIM
TOPMO3UT BpaleHue 3eMnn? ITo co-
BEPIIIEHHO HeJeNoe yTBEPK/ieHNe, b
o6HaXaloIIee TOTHOe HeTIOHMa- i i
Hue GU3UYECKMX ABIeHMik! o 8
K coxxanenmo, Poccuitckas
aKajieMus HayK 3aHsIa 1o JJaH-
HOMY BOIIPOCY KOHCEPBATHB-
HYIO TIO3UIIo. AKa-
TEeMMKM He BEPAT B
TO, YTO 3up MO-
JKeT CIMTATHCA
MIO/THOI[€HHBIM
SHEPrOHOCH-
TejIeM, a MOTO-
My CaboTUpYIOT
TOCYJapCTBEH-
HbIe IIPOEKTHI
10 Pa3BUTHIO
VHHOBAIIMIOH-
HOI1 9Hepre-

TUKN. VI 3TO B MOMEHT, KOT7la CTpaHa KpajiHe
HY>K/JaeTCs B pabOUMX MeCTax, YTOObI TPy/o-
YCTpOUTD OBIBIINX BORNUTEIEIL, TOTEPSBIINX Pa-
60Ty 13-3a pacIIpOCTPaHEHNs CaMOYIIPABIIsie-
MBIX JIETAIOIIVIX aBTOMOOVIIEI.

I'AOBAABHOE 3AMEAAEHUE

AcrpoHoMBI 13 Benmukobpuranmm 3adykcu-
pOBa/y HEOXNJAHHOE 3aMelTIeHNe CKOPOCTI
Bpauiennsa 3emnn. Jlaypeatr HobemeBckoit mmpe-
My 2025 1. o dusuke Yunbsam Kunr sassun

1 aBrycra 2028 r., 9TO 3TO ABJIEHNE BHISBAHO
4e/I0BEYECKOII IeATeTbHOCTDIO, CIPOBOLIPOBAB
OCTpBle Hay4YHbIe CIIOPBI. MeXy TeM CTaTUCTH-
Ka, coOpaHHasA pOCCUIICKVIMY Y4EHBIMM, He MOf-
TBEeP>KHAaeT paKTa Pe3KOro 3aMef/IeHIs «I/I0-
6a1pHOrO BoM4Kay». Kak orMeTi coTpymnuk Te-
odusnueckoit o6ceppatopyu «bopok» (umman
Vucturyra pusuku semnu um. O. 10. IlImupTa)
Bragumup LlenbMoBuY, «pe3ynvmarmot aHenusi-
CKUX KOL/e2 HAX0O0SMCS 6 NPedesiax nozpeutHo-
CMU UIMEPEHULI».

Hessupas Ha OTCYTCTBME TBEPABIX JOKA3a-
tenbctB, OOH cpouHo cobupaer B fexabpe
2028 1. BHeOUEePETHOI CaMMMUT, Ha KOTOPOM Oy-
ieT 06CY KIAThCs MEXX/FyHApOHAS IIPOTpaM-
Ma 10 YCKOPEHMIO CKOPOCTH BpalljeHNs 3eM-
T, «4MOo0bL He 0ONYCM UMb YONIUHEHUS CYMOK
Ha 2 c., KOmopoe Moxem umemv Kamacmpogpu-
uecKue NoCIe0CBUs 07T 6CE20 HEL0BEHeCear.
B paMKax IporpaMMBbl IpeJI/IaraeTcs mepeBecTy
PacIonokeHHble BIO/Ib 9KBaTOpa TOPCUOHHDBIE
reHepaTopbl 001eit MoIHOCTbI0 312 I'BT B pe-
BepCUBHBIN pexxuM. Kak oTMeT npesuient
Dpannyy Mlapnb Jommnpak, «<kamoas coyuans-
HO 0MBemCMeEeHHAs IHeP2eMUECKAsT KOMNAHUS
domicHa nepesectmi cobcmeerHbvle MOPCUOHHbLE
2eHepamopyvl 6 Pe6epCHbLil Perum, Hanpasus us-
OvLmMoUHble MOULHOCINU CONTHEUHOTL 2eHePAL UL HA
YcKopeHue 6pauleHUs Hauel naaHemol».

BECIIMAOTHUKM «BYHTYIOT»

SnupeMus KOMIIBIOTEPHBIX BYPYCOB OpPasmIa
MVJUIVOHBI CAMOYIIPAB/IsieMBIX aBTOMOOWIIel
110 BCeM IIPOMBIIIIEHHO Pa3BUTBIM CTPAHAM.
ABTOnpON3BOAUTE/EN IOfBE/IA CTAHAAPTH-
30BAHHAsI APXUTEKTYPa APaliB-KOHTPOIIEPOB
Y YCTaHOBJIEHHOTO Ha HIIX

[IPOrPaMMHOTO obecrie-

YeHIs.

OPVEHTWP

McTopuga noBTOPUTCG

OmnepannonHag cuctema DriveOS ot xom-
nanuy Alphabet okasamach ozBep)keHa psARy
yA3BUMOCTeI. B mepByio odepenpb 9T0 cimabas
nmaponbHas 3amuTa. KBaHTOBbIE BBIYMCINTE-
JIV C YMCTIOM KyOuToB 1024 1 60/1ee B cumTaH-
Hble CEKYH/Ibl Pasra/ibIBAIOT IIapPO/IN JJI BXO-
Jia B IPOrPaMMY HaCTPOMKM aBTO. XaKepbl
He MPEMMHY/IM TUM BOCIIO/Ib30BATHCA C TEM,
YTOOBI MOIBITATHCA IIEPEPOrPAMMIPOBATh
MapIIPYThI ABVDKEHISA CAMOYIIPaB/IsAeMbIX aB-
TOMOOWMIIEN.

MoueHHKY IpeIaraloT PO3HUIHBIM TOP-
TOBI[aM BCEX MacTeil 3a HeOO/IbIIYIO IIATy
YBeJIMYeHHbIIT IIOTOK JIIOfiei, IPYOBIBAIONINX K
ux marasuHaM. Kakum obpasom? Bupyc, BHe-
IpseMblii B onepalioHHYyIo cuctemy DriveOS,
SMUTHPYET IPOrPAMMHBII COOII C BBIHY>KIEH-
HOJI OCTaHOBKOJI @BTOMOOWM/IA Y HYXHOI TOP-
roBot To49Ku. ITocyie 0cTaHOBKM MalIMHbI €€
KOMIIBIOTED TOZI0COM M3BMHAETCS IEPEN mac-
CaXMpPaMI U COOOIaeT MM, 9TO Ha Iepe3a-
IPY3KYy IIPUK/IAJHBIX IPOrpaMm yirgér 10 mum-
HYT, TaK YTO MOXXHO BBIVITY NMPOTYIATHCA.
IIpenmonaraercs, 4TO BbIfIA, CKy4YaloIye IIac-
CaKMPBI 3aI/IAHYT B «CTyYalfHO» OKa3aBIIYIO-
CsSl pAZOM TOPTOBYIO TOYKY.

DHEPTYS BUHA U ChIPA

B 2018 r. B CIITA 6bU1M IIOFAHBI TATEHTHI HA
ycrpoiictBa TimeSqueeze, yckopsmomye 6110-
nornyeckoe tedeHne spemenn. K 2020 r. Takue
YCTpPOJICTBa, BHEIIHE HAIIOMIHAOI Ve OOMbIle
CBY-1eun, y>ke HOCTAB/IAMICH B 61107TOTIIYe-
CKute TabopaTopui, a TaKXKe Ha ChIPOBapeHHbIe
VI BUHHBIe 3aBOfIbI. IT0om06HbIE TPeIPYATILA
OYEHb BHIMTPHIBAIOT, €C/IM MOTYT 3a HEIENIO IO-
JIy4aTh MIPOJYKT MECAYHOM BBIIEPXKH, a 32 KBap-
TaJ — TOJIOBOIL.

B 2025 r. poccmitcknit mKOAbHUK Bacummit
Pasymuos nomectun B kamepy TimeSqueeze mu-
TUJ-MOHHBIN aKKyMY/IATOP C OPraHNIeCKIM
37IEKTPOVTOM U MOy YN/T HEO>KUTAaHHbI pe-
3y/nbTat. Barogaps usMeHeHMIo MacITaba Bpe-
MEHM aKKyMY/IATOP B KaMepe HaKaIIMBaJl
BUETBEPO OOJIbIIIE AMITEP-YACOB, YeM PeaTbHO
nonyvan! OKasanock, YT0 COOCTBEHHOE SHe-
ronoTpe6eHe KaMepbl HeBEMKO U, YePefys
LVIKIIBI «3aPA0 6 CHAMOM 6peMeHU — 00bI4HbLIL
Ppa3ps0», MOXHO MOYYaTh YMCThIIL SHEPreTHye-
cKuii BoIUTpbIll. B 2027 1. nATHagaTUIe THII
Bacunuit PasyMHOB IOy4mI 3a 5TO OTKpPBITHE
Ho6eneBckylo IpeMuio Mo GpusuKe, CTaB CaMbIM
MOJIOIBIM €€ JTayPeaToM 3a BCIO ICTOPMIO. 3B



CTPATETIA

KTO HA CBETE BCEX

Ve

PACYET HA KOAAEKTUBHbIA PA3YM YUYACTHUKOB

Coepnnénnbix IlITaTax MHOrHE

AIOAY BAAAEIOT aKIIUSIMU KOMIIa-

HUM. A KakK MOJKeT ObITh MHaye
Ha POAUHE MEPBOro U CaMOro N3BeCT-
HOro B MUpe OMp>KeBOT0 MHAEKCa —
Aoy AskoHca? CHITA Takyke CUUTAIOT-
CS1 POAVHON (DMHAHCOBON aHAAUTH-
KU — npodeccuy, HOMOrarouien AIAIM
M OpraHm3anusM coBeTaMu B MHBe-
CTULMAX Ha POHAOBBIX U TOBApPHBIX
PBIHKAax.

«PBIHOK 3HAET BCE»

JlaBHO 3aMe4eHO, YTO MajIo KaKue GMHAHCOBbIE
aHA/IUTUKY Y HOPTQe/TbHbIe YIIPAB/IAOLINE CIIO-
COOHBI YCTOMYMBO «OIIePEKaTh» PBIHOK, TO €CTh
MHOT0 JIET TIOfIPAT, IIOATEP>KMBATh TAKOI COCTaB
VHBECTUIIMIOHHOTO OPTQesis, 4TOOBI ero CTOU-
MOCTb TIpupacTana 6bIcTpee, 4eM pacTéT Mnpo-
Kuit 6upskeBoit nHAeKC (Hanpumep, S&P 500).
HekoTopble YHUKYMBI YXUTPSIOTCS OKa3aTh
HPEeBOCXOIHBIE Pe3Y/IbTAThI iBA-TPY TOfja IIOJ-
PAX, HO IIOTOM JOIYCKAIOT JOCafiHbIe COOM.
O6b19HO 3¢ GEeKTUBHOCTD POHTOBOTO PhIHKA
OO'BACHSIOT KOJUIEKTHBHBIM Pa3yMOM — MUJIIA-
OHBI MITPOKOB PACIIO/IATraloT OONBIIVMIL MUHTEI-
JIEKTYa/IbHBIMU pecypcaMu ¥ 06béMaMul MH-
dbopmarn, deM 060t OTAEIbHBL AHATUTHK,
Tla’Ke CaMblii Ta/laHT/IMBBIN M YCePAHBDIL. A 1I0-
4yeMy ObI MHBECTOPY He MCIIOIb30BaTh 9TOT Be-
JIMKOJIETIHBIN KOJUIEKTUBHBIN pasym?

YyAOAENCTBEHHOE CPEACTBO

B nauase TexyIero gecATUNIETUA 3Ta Ufes, KaK
TOBOPUTCA, Hauasla OBJ/IafieBaTb MaccaMi — pac-
IIPOCTPAHNMIVICh MHEKCHBIE MHBECTHUIIVIOH-
Hble GponnsL. ITogo6HbI HOHE ycTpoeH BecbMa
IIPOCTO: MOCTYTIAIOIYE IEHbIY PacIpenenaioT-
CsI TaKUM 00pa3oM, 4TOOBI TOYHO TOBTOPUTD
CTPYKTYPY OTC/IEXMBAEMOTr0 UM (POHIOBOTO UH-
nekca, ckaxeM, S&P 500. MeHemxepy UHIEKC-
HOTO MHBECT(OH/IA [yMaTb He HY>KHO: IIOTy4UB
OT MHBECTOPOB, HanpuMep, 100 M/IH 0771, OH
JO/DKEH KyNIUTh Ha HuX Bce 500 akumii MHAeKca
S&P 500 mpomopIoHaabHO KalluTaIn3alun
COOTBETCTBYIOIMX KOMITAHMIA.

VIaBecTop, KOTOPBIIT BIOYKIII CBOM KPOB-
Hble B MHJIEKCHDI (OHJ| Ha pacTylieM pbIHKe,
MOT CIIaTh CIIOKOIHO, He 6eCIIOKOSACh O TOM, YTO
QHAJINTHK €TO0 TIOABEAET, — «PbIHOK YMHee /11000-
20 meHeomepa». OUHAHCOBBIE pe3y/IbTaThl Jiei-
CTBUTE/IbHO IOTY4aIUCh XOpouine, Ho ¢ 2015 T.
Hava/ 0OHAPY)XMBAThCS HEIPYUATHDIE T000Y-
Hble 3 dekThl. [Tono6HO pHIOBMM CTasIM, MH-
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YMHEE?

PbIHKA U NOMNBITKN EFr0 NEPEXUTPUTDL

@

BECTOPBI OTPOMHBIMU KOCSAKaMM ITOLIIN B MH-
IeKCHbIe POH/BL, VI OHV PACIPOCTPAHNUIICH
HACTOJIBKO LIMPOKO, YTO COPOK THICSY aMepu-
KaHCKMX (pMHAHCOBBIX aHATINTHKOB IIOTEPSIIN
CBOIO PaboOTy — OCTa/MNCh HEBOCTPEOOBAaHHBIMU.
Xy>Ke TOrO, B CHCTeMe 0OHAPY>KIIACh TTOIOXKI-
Te/bHast 06paTHast cBsA3b. UeM Oorbllie MOfHM-
MAJINCh B II€He OT/ebHbIE aKI[NI, TEM OOITb-
11as1 TO7Is CBeXMX JieHeT MHBECTOPOB IIIa Ha
MIOKYTIKY 9TUX akumii. [Tomyunicsa camonopep-
JKUBaOWMiics poct. HeypuBuTenbHo, 4To Ie-
TO ¢ 2016 I. ILBUMHYIO JOIIO IPUPOCTA UH/IEKCOB
ofecreunBay aKIMy BCETO MATY KOMITAHMIL:
Facebook, Apple, Amazon, Netflix u Google
(FAANG). Ha pbIHKax HaJy/Icsl HOBBIil BBICOKO-
TEXHO/IOTUYHBIN ITY3BbIPb

3A 4TO BOPOAUCH...

B pesyinbTarte 6€34yMHOr0 MHBECTUPOBAHMA

K03 UILMEHTDI «IleHa/TPUOBUIb» /I Ha3BaH-
HBIX aKIMit JOUUIM O paHTACTUYECKUX YPOBHEIL.
Hanpumep, y Netflix mop xonery 2017 r. aToT mo-
Kasare/b JOCTUT 3HaYeHns:A 318, XoTa HopMarb-
HBIM cunTaerca 15, y Amazon on npesbicun 370,
y Facebook - 32. BrraropasyMHblit HHBeCTOp He
CTaHeT BK/IAJbIBATbCS B KOMIIAaHNUIO, KOTOpas Oy-
et Bo3Bpauarh fenbru 30 jet, TeM 6oree — CBbI-
e 300 et. Ho 41cTO MeXaHMCTUYECKUIT TTIOIXOT,
3aCTaBJLAJ YIIPAB/IAOINX MHAEKCHBIMYU (OHAMM
UTHOPMPOBATb TPEBOKHBIE 1I€HOBbIE CUTHATIBL.
b1 HapyIeH u BaXHbI PHIHOYHBIN IPUHINAI —
HasBaHHbIe KOMIIAHMY IIePeCTany KOHKYPUpO-
BaTb 32 IeHbIY MHBeCTOPOB. Kak crencTsue,
camyt GOHIOBbIE MHAEKCHI OKA3a/IICh YPE3MEPHO
3aBbILIEHHBIMU. VIHBECTOPDI IONA/IN B 3aIaJHIO.

B npuHumIe, MHAEKCHBI QOHJ TpeACTABIS-
eT co60i1 lepuBaTuB (IIPOM3BOAHBII PprHAHCO-
BBl MHCTPYMEHT), CTOMMOCTb KOTOPOTO JJO/IXK-
Ha OIIpeJenATbCA LieHOI aKLMii, KOTOpble OH
orcnexxusaeT. OTHAKO OTMeYeHHBIe BBIIIE (-
(eKTBI IpUBEN K TOMY, YTO Ha (POHITOBBIX PbIH-
Kax B IllTarax Bcé mepeBepHynOCh BBEPX IHOM:
Telepb BeMMYMHA OUP>KEBBIX MHJIEKCOB OIpefie-
TII€TCS LIEHOI IepUBaTUBOB.

Kax BupnTe, Bepa B KOJIEKTUBHBII pasyM
PBIHKA 06€pHY/IaCh OITYIINTENIbHBIM GUAcKO.
VIHBeCTOpBI B CBOEM OOTIBIINHCTBE OTKA3a/INCh
OT YCITYT aHAJITUKOB ¥ CaMyl OTCTPaHMU/IUCh OT
VHTE/UIEKTYa/IbHON PabOTEL, @ IOTOMY «BCe-
3HAIOLIMIT» GOHJOBDIN PHIHOK BAPYT OKa3a/ICs
KpaliHe HeCBe YOI M.

Ypa CIIPABEAAUBOCTDH AVUIIIE?

Y Hac B CTpaHe CUTYals BBIILAMUT C TOYHO-
CTBIO 10 HA060POT. Bephl B KOJIEKTVBHBII Pa3-
YM CBOOOJHOTO PHIHKA HET U B TIOMIHE, IPUTOM

IPaBUTENbCTBEHHbIE YMHOBHUKI U PETYIATO-
PbI YOEXK/IEHBI, YTO OHM CAMU CMOTYT [ieTaJIbHO
Pa3obpaTbCst ¥ OTPETYANPOBATh CIOKHEHIIYIO
CUTYaIMIO B 37IEKTPO3HEPTeTHKE.

26 wrons 2018 r. Bune-npembep JImutpuit Ko-
3aK IPOBET COBEIlaHVe Ha TEMY NMKBUIALUI
HepeKPECTHOTO CyOCUMPOBAHNA Ha SHEPro-
PBIHKaX.

He cexper, 4To B Halleli cCTpaHe IOJ IO3YH-
TOM COLIMA/IbHOM CITPABEIMBOCTH YK€ MHOTO
JIeT HapyIIAeTCsA PhIHOYHASA CIIPABEIUMBOCTD —
3aTpPaThl Ha IIOKYIIKY 9/1€KTPO3HEPTM TIePeK/Ia-
IBIBAIOTCA C OJHOI KaTeropUy IoTpebuTenel
Ha apyryo. Tapudsl 111 HacelleHUA BO MHO-

TMX MeCTaxX HIDKe peaJibHbIX 3aTPaT Ha IPOU3-
BOJICTBO U Tlepefiady 37IeKTposHepruu. Pasuu-
Iy OI/TAYMBAIOT IPOMBIIIEHHOCTD, TOPTOB/IA,
OlomKeTHbIE YUpeXAeHUA U T. I, ITo JaHHbIM
MuHsHepro, B 2012 . 065EM IepeKpECTHO-

ro cybcuaupoBanus coctasisin 220 MIpE pyo.,
B 2017-M - 368 mipg py0., IporHo3 Ha 2022 1. —
417 mnpxg pyo.

Be1iiTH 13 UTPBI

Peaxuus UTPOKOB phIHKA Ha HEYK/IOHHBIA POCT
HepeKpECTKM BIIOTTHE ITpeficka3yeMa I ecTe-
crBeHHa. KpymHble moTpebureny, cTpeMsach
CHUBUTD CBOM PACXOJbl Ha SHEproobecnevenne,
OTK/TIOYAIOTCS OT paclpefenTeTbHbIX ceTeil

U TIepeXoAT Ha IpsAMOe MOfICOeNVHeHne K Ma-
TUCTpalbHBIM ceTsAM. Kpome Toro, KpymHble
[POMBIIIIIEHHbIE HOTPEOUTENN CTPOAT Y BBOLAT
B 9KCIUTYaTAIMI0 COOCTBEHHBIE TeHEepUPYIOLe
00'bEKTHI, CHIDKAs HOTpeb/IeH e SHEPIUU U3
EnuHoii cetn. Jons nepekpécTku, IpUXos-
Ijascs Ha OCTa/IbHBIX TOTpeOuTesell, OT TOro
TOJIDKO YBEIMYMBAETCA.

MMHICTEPCTBO 3HEPTeTUKN CEeTOHS TIpef-
JlaraeT paBHOMEPHO pacIpefieNuTh 00bEM IIe-
PeKpECTHOTO Cy6CHAMPOBaHNS Ha BCeX II0-
TpebuTesnet, KpoMe HaceleHNs, 1 3a0FHO
mnddepennyposars ennubiit Tapud PCK, o
€CTb IOMBITAThCs 3a0paTh YacTh BBITOL, KOTOPbIE
MPOMBIIUIEHHbIE IPEATIPUATHA YoKe TOMYIIN,
nepexmounBuIch ¢ ceteit MPCK Ha cetn @CK.

’

Ha cosemannn y Imutpusa Kosaka Befom-
cTBaM OBUIO MOPYYEHO CIIPOTHO3MPOBATH CO-
I[1a/IbHO-9KOHOMIIeCKIe TTOC/IeACTBI fud-
depenyanyy Tapyuda, B YaCTHOCTH, OLIEHUTD
BO3MO)KHOE YCKOPEHNE B TEMITaX CTPONTENb-
cTBa 06BEKTOB COOCTBEHHOI TeHEPALIN.
(BromHe ecTeCTBEHHO MPEeAIIONIOKNUTD, YTO OT-
BeT IIPOMBILIEHHOCTY OYeT IMEHHO TaKMM.)
VI npaBuTenbcTBO 3afaérca BonpocoM: «Ecu
Mbl CHO8A Y8enUHUM HOOOPbL C KPYNHYBIX NPO-
MblULTIEHHDIX nompeOumeneti, cymerm au OHu
6bLBEPHYMBCA»

Tem BpemeHeM Muumnpomropr PO npepiaraer
BBECT) CeMUIIPOLICHTHBII Y TUIM3AL[VIOHHbIIT COOP

IULA Ta30BBIX TYPOMH MOILIHOCTBIO 710 32 MBT.

B MuHMCTepCTBE YTBEPXK/AIOT, UTO pelleHNe Mo
YTUIbCOODY «oKazMem MUHUMATbHOE 8030elicrnele
Ha onmoswitl 3Hep2opbiox». CoBepIIEHHO BEPHO —
Ha OIITOBOM 9HEPTOPbIHKE JIefICTBYIOT KPYTIHbIE
9HEPro6/IOKY MOIHOCTBI0 25-450 MBT, a yTub-
c60p TPUBENET K YIOPOXKaHIIO HOBBIX HEOOb-
LIMX 9/1eKTpocTaHLuiL. Bugyumo, MunnpoMTopr He
IPOYb NIOMeNIATh KPYIHBIM OTPeOUTENAM BBITI
3 3aTAHYBILENICSA HeYeCTHOI UTPbl, KOTOpas Ha-
3bIBAETCA «9HEPTOPBIHKOM».

3APABBIIT CMBICA

DepepanbHast aHTUMOHOIIO/bHAS CITY>K6a He
TofifiepyKaa mpeaioxennsa Munsnepro. 25
ntons 2018 1. Ha coBemanuu B PAC nposByyanu
IIPe/IOKEHN YoKe He 110 KOHCepBaluy Iepe-
KPECTHOTO CYyOCUIVIPOBAHMA, @ TI0 €T0 IOCTe-
MIeHHOMY ycTpaHeHmio. Hammpumep, npepmaranmm
COKpaIaTh TapuHble CKUAKIU /I CETbCKO-

TO HaceJIeHNA ¥ TOPOXKaH C 37eKTPOI/INTaMHU,

a TaK)Ke BBECTH, HAKOHEII, COI[ATTbHYI0 HOPMY
OTpe6IeH s,

IIpencenarens Komurera IocymapcTBenHoit
Jympl 1o aHepreTuke IlaBen 3aBanbHblit B CBA-
31 ¢ 9TuM oT™MeTum: «Ecnu Poccust passusaem
POIHOUHYI0 IKOHOMUKY, HEOOX00UMO Delictneo-
8ambv NOCe0068aMeNbHO U 00 KOHUA, MAK KaK
HUKAKOe pezynuposanue He 3amMeHUm KOHKYpeH-
yuu. Tonvko KOHKYpeHYUsL cnocobHa chopmupo-
samv pedpepenmuole yeHvl HA NPOOYKLUIO». 3B



3EAEHAS SHEPI /A

HE owMBAEMCA AM Mbl, YBAEKAGQCH
AOPOrMMU SAEKTPOMOBUAGMU?

Aesl ra30reHepaToOpHOTo aBToO-

MOOHUAS, ABUTaTeAb KOTOPO-

ro paboTaeT Ha rase, rmoAyva-
€MOM U3 TBEPAOTO TOIAUBA, He HOBAQ,
OHa BO3HHKAAa emé B KoHne XIX — Ha-
yane XX BeKoB. [IepBbie ONIBITHI IO ra-
3u(puKanuu AepeBa NpOBOANUAUCH elié
B 1870-x, KorpAa MOAYYEHHBIN ra3 uc-
MOAB30BAACS AASI OCBELIEHUS yAMI]
U NpurotoBAaeHus nuigu. ITepBbiit
KAaCcCU4eCKui ra3oreHepaTopHbIN aB-
TOMOOMAB, padoTaIIU Ha ApoBax
¥ APE€BECHOM yTA€, ObIA CKOHCTPYHUPO-
BaH B 1900 r. Bo ®pannun. Bckope na-
TEeHT Ha TaKOM aBTOMOOUAB OBbIA 3ape-
ructpuposaH u B Poccun.

ITpuHIINII [TPOCT

Tasudukanus fepesa u Pyrux MaTepyranoB —
3TO MPOIIECC, B KOTOPOM VMCXO/IHOE CBIPBE TIpe-
BpalllaeTcsl B TOpIoYMe raspl IIOC/Ie Harpesa.

B TpancnopTHOE CpefcTBO yCTaHABIMBAETCA
crielMabHbI KOTE-Ta30reHepaTop, 0 BULY
HaIIOMMHAIOINI BofoHarpesaTenb. OH moyTn
IOBEPXy HaOMBaeTCs APeBECUHOIL, KOTOpas
CKUTAETCS IIPY OTPAHNYEHHOM OCTYTIe BO3/Y-
xa. B KkoT/ie co3maércsa oueHb BBICOKAs TeMIIe-
parypa (o 1400 °C), oz feiicTBIeM KOTOPOIi
TBEP/I0€ TOIIMBO PA3/IaTaeTCs C BBIENIEHNEM
ra3oB — rOpIOYNUX (3THU/IEH, METaH, yTapHbIII Tas3,
BOZOPOJ) ¥ HETOPIOUMX (A30T, YIJIEKUC/IBIIL ras).
Takum 06pa3oM, aBTOMOOMIIbHBII ra30reHepa-
TOp — 3TO IPOCTOI, TI0 CYTH, arperaT, IpUTOM
TPOMOS3JIKMI ¥ KOHCTPYKTUBHO OC/IOKHEHHDIN
TOTIOTHNTENbHBIMY CHCTEMAMI.

IToM1MO COOCTBEHHO IPOM3BOACTBA ra3a MO-
6W/IbHas ra30reHepaToOpHas YCTaHOBKA OXTaXaeT
€ro, OUNMIIAET ¥ CMEIBaeT ¢ Bo3gyxoM. IloaTomy
KJIaccuyecKas cXeMa BK/TIOYaeT caM ra3oreHepa-
TOP, QVIIBTPBI TPY0OI 1 TOHKOI OUVMCTKY, OXJIa-
IUTENN, STeKTPOBEHTIIIATOP [/IA YCKOPEHNS PO3-
xura 1 Tpy6onpoBopsl. ITomydaemast cmech ra3oB
u ofaércsa B [IBC B kauecTBe TOIIMBA.

Tazoreneparopusiit aBTomo6uib (ITA), 66Th
MO>XKET, He TaK 9/IeTAaHTHO BBIITIAUT, KaK €0
6eH3MHOBBIE U IU3EIIbHBIE COOPATHS, OJHAKO
9KOHOMIYeCKH 3¢ deKTIBHee 1 SKOTIOTMIHee
nx. [Ipo6er I'TA oT OfHOIT 3aIIpaBKU HPUMEPHO
TAKOI1 5Ke, KaK y 97IeKTPOMOOMIeNt, HO, B OT/IN-
4yie OT IOC/IeIHNX, IPOO/IeM C Ilepe3anpaBKoil,
110 KpailHeil Mepe, Ha GObILelt YaCTy TePPUTO-
pun Poccun, Het Hukakux. Iloce nospimenns
1[eH Ha 6eH3MH MHTepeC K 3TON OYTH 3a0bITON
TEXHOMOTUM BO3POXK/AETCA: YMENbIIbI IEPEBO-
IAT CBOM MAIIMHBI Ha IPOBAHOE TOIIMBO.

HeMmHOrO ucrorun

B 1920-x Hemenxwmit urxeHep leopr Mimbept
pa3paboTa yIauHblil CEpUITHBII ra30reHepa-
TOPp. HO}Iy‘IeHHbIe B HEM I'a3bl OX/TaK1a/nnCh,
OUMIIATIICD U OCYIIAJIACh, TOC/IE Y€TO MOfiaBa-
JIMCB B c/erka gopaboTanuslit JBC TpaHcHopT-
HOro cpencTBa. [eHepaTop ViMbepTa MaccoBo
npoussopuica ¢ 1931 r. B xonue 1930-x akcry-
aTMpoBanock okoso 9 Teic. ITA, mouTn nckmo-
ynTenbHO B EBpomne.

OTa TeXHOJIOIMA CTaIa OOLIeYIOTpebMTEIb-
HOII B eBpoteiicknx ctpanax u Cosetrckom Co-

103€e BO BpeMs BTopoit MupoBoIi BOJTHBI, KOTfa
noTpe6seHme HeTENPOLYKTOB HOPMUPOBaA-
n0ch. B ogHoi muiub IepMaHuM K KOHIY BOJI-
HBI MICIIOIb30BAJIOCh TOYTY nonMuiinona ITA.
bolina noctpoena ceTb 13 MpUMEPHO 3 ThIC. «3a-
IIPaBOYHbBIX CTAaHIUI», ITie BOTUTEIN MOIJIN HO-
HOJIHNTD 3arac ApoB. [asuduxaTopamu fpos
060py/IOBaIICh HE TONIBKO JIETKOBbIe aBTOMOOU-
JIM, HO U TPY30BYKM, aBTOOYCBI, TPAKTOPbI, MO-
TOLIMKIIBL, CYZIa U JKe/Ie3HOJOPO>KHbIE IOKOMO-
TuBbL. Ha [peBecHOM rase esgnuin gake TaHKI.

B 1942 1, korja aTa TeXHOMOTUA ellé He J[0-
CTUIVIa IIMKA TIONY/IIPHOCTH, OBIIO OKOMO 73 THIC.
ITA - B llIBenumy, 65 ToIC. — BO @panuuy, 10 ToIC.
- B [lanun, 9 Toic. - B ABcTpuu u Hopsernn
u noyty 8 Thic. — B lIBeiiapun. B Gunnangum
B 1944 r. 5KCITyaTUPOBANNCD 43 THIC. «[POBAHBIX
TPaHCIOPTHBIX CPEACTB», B TOM 4ncie 30 ThIC.
aBTOOYCOB U TPY30BMKOB, 7 TBIC. JIETKOBBIX aBTO-
Mobwreit, 4 ThIC. TPaKTOPOB 1 600 1erKoMOTOp-
HbIX cyfoB. ITA ucnonbsosamucs B CIIA, Asun
u ABcTpanuy, rie ux 610 72 Thic. B 061ieit
CTIOKHOCTY BO BpeMs BTopoit MupoBoii 1o Mupy
UCIONB30BaIOCh 6otee Mujiona [TA.

B CCCP ¢ 1935 1. u o camoro Hayaja Bemu-
Koit OTeuecTBEHHON BOJMHEI HA MIPENIPUATH-
AX MuHMCTepCTBA 7IECHO IPOMBILIIEHHOCTI
u I'VJ/IATa «nomytopku» TA3-AA n «TpéxToH-
km» 3VIC-5, a Taxoke aBTOOYCHI Ha UX Hase IIe-
penenbiBanuch fst paboTsl Ha ApoBax. Tak-

JKe OTHE/IbHBIMU TAPTUAMM Ia30reHepaTOpHbIe
BEPCUM TPY30BIKOB IIPOM3BOAVIIVICh CAMU-

Mu aBTo3aBofiamu. Hampumep, coBeTckue aB-
TOMCTOPUKM IPUBOJAT 4ncio 33840 — cTONbKO
ObUIO BBIITYIIEHO ra30TeHePATOPHBIX «IIONTYTO-

pox» I'A3-42. Tasoreneparopubix 3VICos Mope-
neit 3VIC-13 n 3VIC-21 B Mockse 656110 mpous-
BefleHo 6oree 16 ThIC.

3a 0BOEHHOE BpeMs COBETCKIE MHKEeHEPbI
cospanu 6omee 300 pa3MIHBIX BApUAHTOB I'a-
30T€HePATOPHBIX YCTAaHOBOK, 113 KOTOPHIX 10
TOLLIN IO CEPUITHOTO IPOU3BOACTBA. Bo Bpemsa
BOJHBI KOHCTPYKTOPBI CEPUITHBIX 3aBOJIOB TIOJ-
TOTOBV/IV YePTEXM YIPOIIEHHBIX YCTAHOBOK,
KOTOpbI€ MOITIM M3TOTaBIMBATbCA HA MeCTaxX
B aBTOMACTEPCKMX 6e3 IPUMEeHEeHV CIIOKHO-
ro o6opynosanus. [1o BOCHOMUHAHMAM X1-
Teflell CEBEPHBIX U CEBEPO-BOCTOUHBIX PETHO-
HoB CCCP, rpy30BMKY Ha JPOBaX MOXKHO ObIIO
BCTPeTUTD B ITyOMHKe BIUIOTH 70 1970-x.

ITocne BOJHBI, KOTTIa OTPaHMYEHNA Ha OT-
IIyCK GeH3VHa ObIIN CHATHI, Fa30T€HePaToOp-
Hble MallJHbI Hadamu ObICTPO UCUe3aThb. B Ha-
yasne 1950-x B ®PT ocTanmock Bcero 20 Toic. [TA.
EpmHCTBeHHas Ha CErofHA CTPaHa, Ijje Macco-
BO JCIIOZIb3YIOTCSI aBTOMOOWIN Ha POBaX, — 9TO
Cesepnas Kopes. B ycnoBuax usonAaumum ot Mu-
POBOJI 5KOHOMMKM TaM OLIYLIAETCH feUIUT
SKUJIKOTO TOIIMBA.

B 1957 r. mBefcKoe NpaBUTENIbCTBO VHU-
LMMPOBAJIO MCCIEN0BATENbCKYIO IIPOTPaM-

MY IOATOTOBKM K OBICTpOMY Iepexony Ha ITA
B CJIy4ae BHe3aIHoro fedunuta Hedrempo-
nykToB. Y IlIBeruu Het 3amacoB He(TH, 3aTO
MHoOTO 71ecoB. Llenp nccnegoBanus — paspa6o-
TaTh YCOBEPIIEHCTBOBAHHBIN CTAaHAAPTU30BAH-
HBIII Ia30TeHEePaTop, KOTOPBIl MOXXHO ObLIO
6Bl yCTaHAB/INBATb HA TPAHCIIOPTHBIE CPEACTBA
JIOOBIX TUIIOB.

ITO MCcCnefoBaHMe, OT/IAYeHHOE KOMITaHM-
eit Volvo, T03BO/IIIIO HOTYIUTD GOTIBIION 06B-
€M TeOpeTUIECKMX CBEJIeHNI ¥ IPAKTUYECKOTO
OTIBITA SKCIUTYaTAIVV PA3TMIHBIX BUJIOB Ia30-
reHepaTOPHBIX aBTOMOOWMIEN U TPAKTOPOB, 06-
1t Ipo6er KOTOpbIX IpeBbIcuT 100 ThIC. KM.
Pesynbrars! 66111 0000611I€HbI B JOKYMEHTE, fla-
THPOBAHHOM 1986 I., B KOTOPOM TaK>Ke 06CyxX-
TAI0TCA HEKOTOPBIE SKCIIEPUMEHTHI B PYTUX
ctpanax. llIBenckue 1 0cobeHHO pUHCKIE NH-
>KeHepbI-TI0OUTeNN UCIIONb30Ba/IN 9TU JAHHbIE
IS Ja/IbHEIIETO PasBUTHSA TEXHOMOT UL,

YEM TOIIUTH?

B 0CHOBHOM NCIIO/IB3YIOTCS fPeBeCHHa B pas-
JIMYHBIX BUJAX (ZPOBa, OTXO/bI IECO3aTOTOBKI
U Me6e/IbHOI IPOMBIIIIIEH-
HOCTH, TIeJIIETHI U T. II.)

VIV IPEBECHBIII YTOTIb, HO
CIIMCOK 9TVM He OTPaHI4MN-
Baercs. [TmacTuk, pesuHa,
[IO/IMATHU/IEH, TPSIINIHAS
BETOLlb, PA3/IMYHBIIL MYCOD,
NTUYNI TIOMET ¥ MHOTYE
ApyTHe BUABI OTXOOB MOTYT
CITY>XUTb TOIUIMBOM JJIs Ta-
30T€HePaTOPHOro KOT/Ia (KO-
HEYHO, PACXOJ, TOIUINBA I
COCTaB rasa MEHSIOTCS B 3a-
BUCYIMOCTH OT CbIpbs). [Tox-
CUNTHIBAsI CTOMMOCTb JPOB
U IPEBECHOTO VI, Heb3s
3a0bIBaTb O PA3NINYHbIX Oec-
IUIATHBIX OTXOfAX, KOTO-
pble MOTYT ObITh MICIIONb-
30BaHBI, — Ty3ra ceMeyex,
CKOPJTyIIa OPEXOB, CTEPIKHI
KyKyPY3bl, OTPabOTaHHBIIT KOo(e mocie Kodpema-
IINH, ceHo, Topd. JTrobutenu I'TA yTBep>xparorT,
YTO VX aBTOMOOWIN OYMIIAIOT IPYFOPOXKHYIO
II07IOCY OT MyCOpa.

LN N

PEAABHAS DKOHOMUS

7151 aBTOMOGMILS, pacxopytolero 10 1 6eHsuHa
Ha 100 KM, HOTpeb/IeHe OB TIOC/IE YCTaHOB-
KJ COBPEMEHHOTI'O ra30reHepaTopa COCTaB/IsAeT
B cpepHeM okoso 20 Kr. [Ipy 9ToM MOLIHOCTD
TBUTATeNs CHYDKAETCA BCETO Ha 4%, TTOKasaTenn
MaKCMMaJIbHOM M KpeiicepCKoil CKOPOCTY MOYTH
He MEHSIOTCA.

TakuM 06pa3oM, KMIOrpaMM JPOB 3aMeHsIeT
non-murpa 6eHsuHa. CTOMMOCTD KMIOTpaMMa

IPOB IPUMEPHO BTPOE MEHBIIE CTOUMMOCTH M-
Tpa 6eH3MHa, TaK YTO S3KOHOMMI OUYeBUIHA.

OpnuH 13 caMbIX CepbE3HBIX HEJOCTATKOB
ITA - 6ornbi0e BpeMs BbIXOfIa Fra30reHeparo-
pa Ha pexxuM. IIpu paboTe Ha fpeBeCHOM yTiIe
JBUTaTe/Ib MOXKHO 3aIlyCTUTD yxKe depe3 10-30 ¢
HOC/Ie PO3KUTA KOT/IA, Ha ApoBax (M Mycope) —
yepes 5-15 MuH.

OxTaHOBOE YMCTIO Ia3a, HOMTy4aeMoro Ta-
KUM c11oco6oM, goxogut 1o 110-120, Tak 4To
ra3 CHIDKAeT eTOHAIMIO U B IIeJIOM IIAIUT IBU-
ratenb. B ormrune ot 6eH3nHa, ras He CMbIBa-
€T MaC/AHYIO IIJIEHKY CO CTEHOK IIM/IMHAPOB,

B pe3y/bTaTe IBUraTe/b paboTaeT THIlle M POB-
Hee. OffHaKO IPM HEIIPaBUIBHON GUIBTpaLUN
TOIUIMBA (M3HAYA/IBHO B 1 M’ rasa COlepXKuT-

CsI OKOJIO 3 T 307IbI ¥ TIbIIN) TBEPADIE YaCTULIBI,
HoMafas B ABUraTeNb, 6yAyT IPUBOLUTH K €ro
npexpeBpeMeHHOMY usHocy. [ToaToMy BakHeit-
IIVe 57IEMEHTBI Ta30T€HEPATOPa — 3TO MPOY-
MaHHBbI€ CHCTeMbl GUIBTPALINY VM OXTAXKAEHMA
(10 pesynbTaTaM 3KCIIEPUMEHTOB M3BECTHO,
YTO IPY yBEIMYEHNN TeMIIepaTyphl rasa ¢ 20 1o
70 °C mouHoctb JIBC magaer Ha 25%).

Bomnprocsl 3KoAOTHUMN

ITpy cXMraHMM BelieCTB OPraHNYeCKOTo MPo-
VICXOXJIeHVAA BPEHBIX BBIOPOCOB OyIeT HEMHO-
TO — B IIpoliecce paboThl ABUraTess OynyT HOIy-
YaTbCA B OCHOBHOM YIJIEKMCIIBIIA I'a3 M 30714, U3
KOTOPOIT MO>XKHO fienaTh yrobpenus. ITo pesynp-
TaTaM MCC/IeJOBaHuii, IpOBOAUMBIX B EBpore,
aBTOMOOM/IN Ha [POBaX HAMHOTO 9KOJIOTMYHee
TPAIMIIVIOHHBIX TPAHCIOPTHBIX CPEJICTB.
MHorux Takxe 6eCIIOKOUT BOIIPOC BHIPYOKNM
necoB. X04eTcs 3aMeTHUTb, YTO L1 0becrede-
Hust ITA TormBoM He 00513aTe/IbHO BBIPYOATh
nec. IIpMBep>KeHIIbI 3TOI TEXHOIOTMH IIO/Ib3Y-
I0TCA BETKaMU U IPOBAMU OT CyXMX JIepEeBbeEB,
KOTOPBIX MHOTO B JIECOTIO/IOCAX BIO/Ib JJOPOT.
Kcrary, IpousBOACTBO HEPTEIIPOAYKTOB TOXKE
HaHOCHT OOJIBbIIOI BPe OKPY>KaloLlieil cpefe.

Komy nopxoaut I'TA?

B mepByI0 0uepeb KUTeMIAM ITTyOUHKH, Ifie MO-
TOPHOE TOIUIMBO CJIOKHO HAWTH WV OHO CTOUT
cnymikoM foporo. OnHaKo B IOCTefHee BpeMs
ropokaHe, 03ab04eHHbIe TPO6IEMaMIL IKOTIO-
U, HEPEJKO IepeobopynyroT cBou aBTo B ITA.

Hanpumep, xurens Aurmuy Komne [IaBucon
C IpYy3bsAMM IIpOeXaJl 1o Beeil cTpane (2575 km),
3aIpaB/IAA CBOJ aBTOMOOM/Ib OTXOHaMu Kode-
MaliyH. MapupyT ObUI IPOJIO>KeH MeXAy 37
KO(elHAMM, B KOTOPBIX IpyIma 6paja orpabo-
TaHHBI KOoQe, B pe3y/bTaTe 4ero eé IyTelle-
cTBUe 6bII0 3aHeceHo B Kuury pekopnos InH-
Hecca. MaKcuMa/IbHasA CKOPOCTb COCTaBMIIa
105 km/u. IlIBen Voxan JIunens 3a 20 gHeit po-
exan Bcio [lIBeruio (5420 kM) Ha gpoBax. Pac-
X0 ApeBecuHbl coctaBut 7 M. IIpu aToM cKo-
pocTb foxonuaa 1o 150 km/d.

Ykpaunen Anpperi JIaryHoB nowmeén eme
Jasblile — OH paspaboTa 06yJaroLMii Kypc
«ABTO Ha JIpOBaxX CBOMMM PyKaMI», a TAKXKe CO-
6pan mHOro nHpoOpManKM O ra3oreHepaTopax
" UX Bafenblax. JIro6oit JKemTamuii, mo cio-
BaM AHJIpes, MOXET CJIe/IaTh Ta30TeHepaTop
CBOMMM PYKaMM 32 HECKO/IBKO JIHelt, IOTpaTuB
MeHee 50 momn.

Anexkceit BATBIPb
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CTPAHUYKA MOTPEBUTEAS
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3TO¥ CTaThe pedb UAET O AaMIIaX,

BCTaBASI€eMbIX B CBETUABHUKH CO

CTaHAApTHBIMU naTpoHamu E27
u E14, Kak uX MHOTAA eIlé Ha3bIBaIoOT,
AaMnax-perpogurax. AHFAUIICKOE CAO-
Bo retrofit mpoucxoaut ot retro («pe-
TPO, Ha3aA BO BpeMeHu») u fit («mpu-
crnocabAMBaThL») U 06003HaYaeT TaKOM
CcIIoco6 MOAepHU3anuM, IPpu KOTOPOM
HOBas T€XHOAOIWS BHEADSIETCS B CTa-
PbBIX cUCTEMaX.

ITpu BEIOOpE TAMIIBI PEKOMEH/YEM OPVIEHTH-
poBaThbCs He CTOABKO Ha SKBUBAJICHT MOIIHO-
CTM 110 OTHOLICHMIO K JIaMITaM HaKa/uBaHA,
CKOJIbKO Ha CBETOBOM HOTOK. JIe/I0 B TOM, YTO
MOLITHOCTD JIAMIIbI HaKa/MBaHs TOBOPUT He
0 SIPKOCTII, @ 06 SHEPTOMOTPeOIEHNI, TO eCTh
3TO KOCBEHHDII IOKa3aTe/b, B TO BpeMs Kak
CBETOBOII IIOTOK — TIPAMOIL 00BEKTUBHBI IIOKa-
3aTe/Ib APKOCTY UCTOYHIKA CBeTa. KpoMe Toro,
JIaMIIbI HAKa/IMBaHMA ObIBAIOT PasHbIe, IPUUYEM,
yKa3bIBas 9KBMBAJIEHT MOIITHOCTH, IIPOU3BO-
IUTENV He YTOYHAIOT, KaK OHYM CPaBHMBA/IN
APKOCTD — Ha I7Ia30K W/IM C IOMOLIBIO 13-
MEpUTENIbHBIX IPIOOPOB.

AOBPASI AECATKA

CBeTOBOI IIOTOK, HEOOXOAVIMBII /I OCBe-
ILIeHs KOMHATbI, MO>KHO IIPYMEPHO Olie-
HUTD, YMHO>X/B MOLTHOCTD OOBIYHOJ TAMIIBI

HakamBauusa Ha 10 (60 Bt — 600 M, 100 Bt -
1000 1m). Hammpumep, ecu Hy>KHO IIpuo6pectit
CBETOAVOAHYIO IaMITy B IIPUXOXYIO Ha 3aMeHY
75-BaTTHOV TaMIle HaKa/IMBaHI, UTITUTE MO-
nenb co cBeToBbIM oTOKOM 700-800 M. He
3a0bIBaliTe YYUTHIBATH YIJIOBOJ CEKTOP U3ITY-
YeHu.

Kakne mammbl IpefoYTUTENb-
Hee — C MaTOBOI1 MV NIPO3PavyHOIN
K0716011? B oT/1m4me oT Co3jaHHbIX
B IIPOIIJIOM BeKe MHAMKATOPHBIX
CBETOAVOM0B, COBPEMEHHBIE OC-
BETUTE/IbHbIE CBETOAVOMDI TAIOT
OYeHb MOII[HBIN CBETOBOI MOTOK.
V1 oCcKOIbKY caM MOMTyIPOBOJHN-
KOBBIV KPMCTATINT HEeBENNK, TIOMTy-
YaeTCs TOUYEYHBIN ICTOYHUK CBETA,
KOTOpBIN crenuT I1asa. Ecm mamma
He GypeT crpsiTaHa IIy6oKo B JIi0-
CTpe WU HACTEHHOM CBETIIbHIKE,
JTy4Ille OCTAHOBUTBCA HA BapyaHTe

C MaTOBOIT K0m60i1. OTIeTbHbINN
cry4aii — XpycTabHble TCTPBI,
BCE O9apoBaHe KOTOPBIX —
B TOHKHUX nyqax Y1 IX MHOTO-
YJICTIEHHBIX IEPEOTPAXKEHNU -
AX Y IPEJTOMIIEHNAX.
MbI1 yBEpEHBDI, YTO
BCe YMTATeNN «JHep-
TOBEKTOpa» 3HAIOT,
YTO TaKOe I[BETO-
Bas TeMIlepaTypa 1 KaK II0 9TO-
My IapaMeTpy pas3mimyarTcsa
CBETONIMOIHBIE TaMIIbl. HammoMm-

HJM O METOJIe CAMOCTOSATETHHO-
TO U3MepEeHNs IIBETOBOJI TeMIlepary-

PBIL, YEOOHOM /ISl TOYHOTO OA60pa

JIAMII [10 OTTEHKaM.
BospmuTe 1mdposoii Gporto-
alnmapar moaynpoQeccuoHab-
HOTO MV IPOQeCcCHOHAb-
HOTO YPOBHS, Y KOTOPOTO
€CTb BO3MOXXHOCTb HAaCTpOJi-
Ku 6aaHca 6eoro nBera mno
3HAYEHVIO I[BETOBOII TEMITe-
parypsl B rpagycax Kempu-
Ha. OcBeTnTe /MCT Heroit Oy-
Mary MCC/IeyeMOll TaMIION,
HaBeJUTe Ha HETO 0ObEKTHB,
TOCTIe YeTO BOMAUTE B MEHIO Ha-
CTpOJIKY GastaHca 6e1oro Mo IBe-
TOBOJ TeMIIEPAType B Ipajycax
KenbBuna. MeHss €€ 3HaYEHIE, [O-
6eriTech TOTO, YTOOBI TUCT OyMaru Ha
sKpaHe GOTOKaMephI IMEJT TOT XKe OT-

TEHOK, 9T0 ¥ pusnaeckuit mct 6ymarn. [Toce
3TOTO MPOYNTAliTe 3HAUEHE [IBETOBOI TeMIlepa-
TYpBI B MEHIO pOTOKaMEPBI.

Pa3, ABA, CRI

IToMyMO 1IBETOBOJI TEMITEpaTyphbl, O KOTOPOIL
BCe 3HAIOT, CYIeCTBYET TaKOJ ITOKA3aTelb, KaK
nupexc nperonepenaun (Color Rendering Index,
CRI). He BraBasich B HOApOOHOCTH, OTMETUM,
9TO CIIEKTP /MH000IT CBETOAVIOFHON TAMIIBL OT-
JIMYAeTCA OT CIEeKTpa TAMITbl HAKa/IMBaHUA.
Kakmx-To 1[BETOBBIX KOMIIOHEHTOB B HEM MO-
JKET OBbITh 60JIbIIIE, KAKMX-TO — MEHBIIIE.

Hawn6onburee savenre CRI pasuo 100. 3to
YJICJIO COOTBETCTBYET CIIEKTPY M3TydeHNUs YEp-
HOTO TeJIa, HATPETOrO 10 a6 COMITHO TEMIIE-
PpaTypbl, PaBHOJ 3HAYEHMIO IIBETOBO TeMIIe-
parypsl B rpagycax KenpBuna. Mugexc CRI
PAcCUMTHIBAETCS IT0 BOCBMM CIIEKTPaIbHBIM CO-
craBsAIUM. YeM MeHblile pasépoc ux Bemm-
4yH, TeM 6moke sHadeHne CRI x 100.

IMomewieHns, e paboTAIOT [U3aATHEPDI
U [{BETOKOPPEKTOPBI, 0COOEHHO B «I/ITHI[EBBIX»
U3ATeNbCTBAX, OcBemaTcsa mammamu ¢ CRI
He MeHee 95. B cyJasx, korma sHauenne CRI
y TaMIibl He peBbiaeT 80, HEKOTOPbIe KPacKu
B €€ CBeTe BBIITIAJAT OTKPOBEHHO HEeCTeCTBEH-
HO, CaM CBET MO>KET Ka3aThCsl HEMPUATHBIM.

Hepoporue nmoMuHecIieHTHbIE TAMIIbI MIMEIOT
nokasarenb CRI 4yTb 601ee 60, 6oree foporue,
B KOTOPBIX MCIO/Tb3YIOTCSA CHENMaTbHO OO0~
6paHHble MTIOMIHO(OPHI HA OCHOBE pefKo3e-
MeTIbHBIX METAJIIOB, JOTATUBAIOT 10 80.

V CBETOIMOIHBIX /TAMII TOYKE 9aCTO OBIBAET He-
Ba>KHBIIT MHIEKC [[BeTOEPeaull, I09TOMY 00/Ib-
LIMHCTBO NTPOV3BOANTENEI €T0 He YKa3bIBAIOT
(BupuMO, cTecHAIOTCA). BripoueMm, cyliecTBYIOT
CIlelajIbHbIe OPOIie CBETOAMONHbIE TAMIIbI C
BbIcOkMMM mTokasarensiMyu CRI. Y mamm Hakamm-
BaHNA 3HaueHne CRI mpeBocxopuT ypoBeHs 95.

¢pomokamepa

OO6HapY>KUTH TAMITY C CUIBHO HepaBHOMeEp-
HBIM CITEKTPOM MOXXHO C IIOMOIIIbIO podeccn-
OHaJIbHOJ WJIV IIOTTYNIPO(eCcCUOHANbHOM Ind-
poBoit poTOKaMepbl, KOTOPast MMeeT BYHKINIO
HACTpOJIKM 6amaHca 6enoro useTa. Hy>xHo oc-
BETHUTB JIUCT 6e/1ost 6yMaryu mcciefyeMoit aM-
11011, HABECTH Ha HeTO 0ObEKTIB U BBIOPATh
aBTOMATIYeCKYI0 HaCTPOJIKy 6amaHca. Ecmu do-
TOAIIIApaT He CMOXXET IIPOBECTI ITY IPOLeRy-
Py, 3Ha4YMT, 7laMIIa uMeeT HusKoe sHayeHne CRI.

HA AOATHE TOABI

Ha xopob6xke c mammoit Bbl Haiifiéte nHdopma-
LIVII0 O CPOKe €€ CITy)KObI, KOTOPBIIT MOKET ObITh
BeCbMa NPOJO/LKUTENbHBIM — 20, 30 mmm
maxe 50 ThIC. 4acoB. ITO, TAK CKA3aTh,
noTeHIMan. Eciu BaM MoBe3éT
U BBI yYTETE HEKOTOPbIE
Belll, BO3MOXXHO, U3[ie/ne
oTpaboTaeT MONOBYHY 3a-
ABJIEHHOTO CPOKa.

Jleno B ToM, 4TO yKa-
3aHHbIE YaChl OTHOCATCS
TOJIbKO K CAMOMY CBETOJM-

OfIy, HO KpPOME HETO B JIaMIIE IMEETCS SIEK-
TPOHHAsI CXeMa MMIIY/IbCHOTO IIpeo6pa3oBarerist
(npaiiBepa), KOTOPBII IIpeBpalaeT epeMeH-
HO€ HalpsKeHue B IIOCTOSHHBIIN TOK. ITa cxema
He CTO/Ib JO/ITOBEYHa, KaK CBETORMOMbI, 0COOeH-
HO TPy paboTe B CETAX C IOMEXaMM M CKauKa-
MU HallpsDKeHui. B cyyae [uMMMUpyeMbIX TaMIl
(BoIyCKAIOIINX PETyIMpPOBKY SPKOCTH) IPeo6-
pasoBarenib MMEET IOCTaTOYHO C/IOKHYIO KOH-
CTPYKIMIO (CM. «DHeproBeKTop», Ne 10/2017,

c. 15), a moToMy elrié MeHee HafIéXeH.

O KadecTBe MMITY/IbCHOTO ITpeobpasoBare-
JIS1 MO>KHO CYAMTD IO YPOBHIO MEPLIAHMA CBe-
Ta. IlocMOTpuTe Ha pabOTAIOIIYIO IAMITY Yepe3
KaMepy cMapTdoHa. Eciu BBl yBUAUTE Ha €ro
9KpaHe I0JIOCHI, 3HAYNT, TaMIIa MepIaeT. V36e-
rajiTe TaKuX JIaMII — 3PEeHIE I0POXKe.

Cpox cmy>0blI paiiBepa 3aBYCUT OT IpUMe-
HEHHBIX B HEM CXEMOTEXHMYECKMX PelIeHNA,
KauecTBa 37IEKTPOHHbBIX KOMIIOHEHTOB, HaIE&X-
HOCTY MOHTa)ka, TEMIIEPATyPHBIX PEXXIMOB.
Hanpumep, mpu yBenmmdeHnn TeMIepaTypbl
9JIEKTPOIUTUIECKOrO KOH/IEHCATOPA Ha KaXK/[ble
10 °C cpok ero paboThI COKpalaeTcs BABOE.
HeynvBuTenbHO, 9TO CBETORVOFHBIE TAMIIBI OC-
HAIIAIOTCSI Pa3HOOOPa3HbIMY PayaTOPaMIL.

PebprcThble anmoMyHIEBbIE PaZyaTOPbI XOPO-
IO CIIPAB/IIIOTCA € 3a/jadeli OTBOAA TeIlIa 6/1a-
rofapst 60/IbLION IOV TOBEPXHOCTI U XO-
pouesi TenIonpoBogHoCcT. CHapY>KM TaKOM
pazmaTop MOXeT ObITh IIOKPAIIEH WV IOKPBIT
JIAKOM — [i/1s1 6€30IIaCHOCTIL.

Crepyromye 1o Ka4eCTBY OX/TaXXTeHMA —
I/IafiKyie aTIOMUHVIEBBIE PANAaTOPbI, 0OBITHO
IpefcTaBsonye cob0it TOHKMII CI0i MeTaslIa.

B moporux cBeTOAMONHBIX TaMIIaX BCTPEYaI0T-
¢ KepaMmdeckue paumaTopbl. Kepamuka He 1po-
BOJUT TOK, IOTOMY CBETOAMOJIbI YaCTO MOHTHPY-
IOT IIPAAMO Ha Heé, YTO IoMoraeT 3G eKTIBHOMY
OXTTXKICHIIO.

Tak)Ke CyI[eCTBYeT HECKOIbKO
Pa3HOBUAHOCTE} KOMIIO3UTHBIX pa-
puaropos. Hapumep, 910 MoXxeT
OBITH a/TIOMUHIEBBIII TEIIOPACCen-
BaTe/Ib, IOBEPX KOTOPOTO HAHECEH
CTI0¥1 TETIIOMPOBOMAILETO IIACTH-
Ka. [Togo6Hass KOHCTPYKIA, HAPsI-
Iy C HEIIOXVIM OTBOJOM TeIlIa 1
6e30I1acHOCTBI0, 06ecIIeunBaeT He-
BBICOKYIO CTOMMOCTb. CBETOAMOL -
HbIe JIAMITbI C KOMIIO3UTHBIMIU Pa-
OVaTopaMM MOIAJAI0T B CPeAHMIA
U HM3KUIT IeHOBbIe cerMeHTsI. Ca-
Mble JIeIIEBble TAMIIbI MIMEIOT I1/Ia-
CTUKOBBII PaffIaTOp, U3TOTOB/IEH-
HBIJT 3 CIIEI[a/IBHOTO COCTaBa C
XOPOIIElT TEIIONPOBOJHOCTHIO.

B monBecHBIX MOTONMKAX U CBe-
TUIbHUKAX, Tl TOK BO3AyXa 3a-
TPyAHEH (Hampumep, I1adOHbI
IIPEICTABISIOT COOOIT IIEpEBEp-
HYTbIe YaIlleUKN), MIMeeT CMbICIT
yCTaHAB/IMBATD JIAMIIBI C KEPaMI-
YeCKUMI WV PeOPUCTHIMI A/TIOMY-
HIeBBIMM pafinaTopamu. B cBo6onHo mpopysa-
eMbIX I1aoHax, HalpuMep, TPyOUaThIX, OyAyT
HOPMa/IbHO pab0TaTh KOMIIOSUTHBIE I JaXKe
IUIACTUKOBBIE PafMaTOPBL.

Eciyt BbI 3aTpyHHsieTeCh ONPEENNTD, U3 YeT0
VBTOTOBJIEH PAfMATOP JIAMIIBI, OPUEHTHUPYIITECh
110 Becy. IIpu mpounx paBHbIX BeIOMpaliTe 60ree
TSDKENTYIO JIaMITy. 3B
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00HO€ YCTPOMCTBO HECAOJKHO CAEAATh CBOMMU
YKaMu.

O30H 9GO GEeKTVBHO YHNUYTOXAET 6aKTepu, a TOTOMY IIMPOKO
JICIIONIB3YeTCs sl 06pabOTKY IIPOLYKTOB IVTAHIIS IIEPer yIia-
KOBKOJI I la)ke B IIpoliecce MX TPaHCIOPTUPOBKU. Ilo cnoBam
COBETHMKA I10 HAyYHO-TeXHNYECKUM paspaborkam [pymbl Kom-
maanit «/IlHEOBeHT» IOpusa MockoBKo, B KOHTeITHepax, B KOTO-
PBIX IPOAYKINA € habpuK 6OPTOBOTO MUTAHNS LOCTAB/IAETCS
B CaMOJIETBI MACCAXKMUPCKIX aBUAKOMIIAHNI, YCTAHABIMBAIOTCS
030HMPYIOLIVEe IOHHbIE BEHTU/IATOPDI.

ITpyHIMII AefICTBUSA MOHHOTO BEHTU/IATOPA IPOCT. Brico-
KO€ IIOCTOSIHHOE HaIpsDKeHVe (KWIOBOJIBTHI) IIOAETCS Ha STIeK-
TPOZBI — TPyOUaThIit (OTPUIIATEIbHBII) ¥ UTOMBYATHIN (IIOTIOXKI-
Te/IbHBIIT). BOKPYT OC/IEHero BO3HMKAET 9/IeKTPIIeCcKOe II0Ie
OIPOMHOJ HaIIPsDKEHHOCTY, BBI3bIBAIOLIee KOPOHHDII paspsif.
Morteky/bl Ta30B, 13 KOTOPBIX COCTOUT BO3JYX, MOHU3UPYIOTCS
(06peTaloT MOIOXKUTENIbHBILI 3aPAM) U YCTPEMIAIOTCA K TpyOUa-
TOMY 9/IEKTPOJY, 110 IIyT! 3aXBaThIBasi HEVTPAIbHbIE MOIEKY/IBL.

Ozone Generator
Input Veltage AC220~ 240V
Fraquancy:50iB0Hz
Ozone sutput: 200mgi
Power:<BW

WA 1. NMpuobpemume uepe3 AliExpress Bom makol o3oHamop.
Boibupatime BapuaHm c HyXHbiM Bam numaHuem - om cemu
220 B uAu ucmouHuka nocmosHHoz20 HanpskeHus 12 B. Omnasl-
me nAacmuHy - oHa Bam He noHago6umcs.

WAF 4. K noayueHHol koHcmpykuyuu npukpenume npeo6pa-
30Bamenb HanpsXkeHusa u BoinpaAMumeAbHbIl cmoAb. Chasatime
cxemMy, ocmaBasasa Hauboabwue BozmoxkHble paccmosHuA
Mexkgy BbicokoBoAbmHbIMU npoBogamu.

M3roToBUTH
yumxcqa YAC

YacTb KMCIOPOJA IPEBPAIAeTCs B 030H. JJOCTUTHYB TPy64aToro
371eKTPOJIa, MIOHBI BOCIO/HAIOT IIOTEPAHHBIE 37IEKTPOHBI, TOC/Ie
Yero ABVDKYTCS CKBO3b TPyOy B 00IeM MOTOKe.

9} dexTUBHOCTD MOHHOTO BEHTU/IATOPA 3aBVCHT OT BE/NYMN-
HbI TIOTAaHHOTO HATIPsDKEHMA, GOPMBI M COOTHOLIEHNSI Pa3MepOB
37IEKTPOMIOB, @ TAKXe X B3aMMHOTO pacronoxenns. Hemmoxme
Ppes3ynbTaThl IOKa3bIBaeT KOHCTPYKIVSA, I7ie BMECTO MeTajde-
CKOI1 TPYObI IIPUMEHEHbI Be Mapa/Ule/IbHble IIACTUHBL

B kadecTBe 6/10Ka MITaHNA /11 MIOHHOTO BEHTU/IATOPA MOX-
HO B35Tb MOJIY/Ib CTPOYHOJ PasBEPTKM OT CTAPOro TeIEBU30-

Ppa win Ipeo6pa3oBare/ib HAIPSHKEHMSA OT CTIOMAaHHOJ IIIapOBOIL
TJIa3MEHHOJ JTaMIIBI, HO TIPOIIIE BCETO BOCIONb30BATHCA BBICOKO-
BOJIBTHBIM 0JIOKOM OT 030HATOpa. [0TOBbIE 030HATOPbI JOCTYIIHBI
3a He6Oo/blINe TeHbIN B «IochIITOpre» AliExpress, rie mpepa-
Tal0TCA BapMAHTBI C MMTAHMEM OT CETH IIepeMEHHOTro Toka 220 B
U ICTOYHMKA TOCTOSAHHOTO Hanpsikennd 12 B. ITocnegumit Mo-
KeT paboTaTh 0T 60PTOBOJI CETV ABTOMOOWIISL.

ITockonbKy 030HATOP MUCIONb3YET IEPEMEHHOE HATIPsIKe-
Hue 2,5 KB, a Hy>)XKHO [IOCTOAHHOE, BaM NOTPeOyI0TCA BBICO-
KOBOJIbTHbBIE IMOJ] ¥ KOH/IEHCATOP. MBI 03aMMCTBOBA/N BbI-
IPAMUTEIbHBI JYOAHBI cTON6 U3 cTaporo DJIT-MoHMTOPA,
a KepaMu4ecKuii KOH/leHcaTop Ha 6,3 kB nanuiu cpenu fe-
TYHMKUHBIX pajinofeTaneil. YuraTenam, KOTOpble 3aXOTAT I0-
JTy9UTh MAaKCMMa/lbHO CUIbHBIN BO3AYIIHBIN OTOK, TOPe-

KOMEHJIyeM BMeC
HAIIPSDKEHUA B [i
IEKTPOJ MbI M3TOTOBVIIV U3 META/I]
KI OT PacTBOPUMOTO Kode (yRammm y Heé JOHBL
BCTaBWU/IN B TPYOY, USTOTOBIEHHYIO 13 TITACTUKOBC
TIOCTe Yero Harpe/y BCé 3TO HaJl Ta30BOI IZINTOM. ByThiika, Ha-
YaB CXKVIMATBCS, IVTOTHO 3adMKCHpoBaa 6aHKy BHYTpPH cebs.

B KadecTBe KOPOHUPYIOLIETO SMEKTPOLA MBI B3SI/IU TPY CAMO-
pesa — MX OCTpbIe PeXyIIye Kpast KaK He/lb3s JIy4lle MOAXOAAT
JULA TeHepaIyy KOPOHHOTo paspsa. Hamo ckasaTh, 9TO MBI IIPO-
MAaXHY/IUCh C PACCTOAHMEM MEX/Y S/eKTPOJAMM — CHIe/IajIN ero
C/IMIIKOM OOMBIINM /IS VICIIONb3YeMOTo HalpsbKeHNsA. Bripodew,
C MIOMOIIBIO JOTIO/THUTETbHBIX IIPOBOTIOK OBIZIO HECTIOKHO JOBe-
CTH KOHCTPYKIIMIO O yMa.

ITpy M3rOTOBJIEHUM U1 UCIIBITAHMY MOHHOTO BEHTIIATOPA
6y,[IhTe Kpaf/’[He aKKypaTHbIMI/I — C BBICOKVM HANIPAKEHVEM Iy T-
KU I7I0XU. MOHTa)X BBICOKOBOJIbTHOJL YaCTI YCTPOIICTBA U €r0
VICTIBITaHMA JOJDKEH MPOBOAUTD NPOdeCCHOHAI, MMEIOLINIL J10-
HyCK K pa60Te C BBICOKOBOJIBTHBIM O60py,[[OBaHI/[eM.

ITo oxoHYaHMM COOPKY U UCIBITAaHNS YCTPOIICTBA IOMECTH-
Te ero B 6€30IIaCHbIIT KOPITYC U3 AUSNIEKTPUIECKOrO MaTepa-
JTa, 3aKPBITBIN 3aIUTHBIMIU CETKAMM B MeCTax 3a60pa I BbIfja-
UM BO3ZyXa.

Wrak, npucrynum!

WA 2. Ygaaume gHo y &kecmaHoUl kogeliHol 6aHku u
BcmaBome eé 8 naacmukoBylo mpy6y - uacmb 6ymoiaku.
Hazpelime mpy6y Hag 2opeakol 2a3o0Boul nAumbl, Umobbl,
ckaBwuco, oHa nAomHo 3adukcupoBana 6aHky.

WAF 5. Ncnoimalime uoHHbil BeHmuAsmop, ucnoAb3ys cBeuky

B8 kauecmBe ungukamopa Bempa. [Mocae kakgozo omkaloueHus
om cemu He 3a6biBatime pa3padkamb koHgeHcamop, 3ambikas ezo
anekmpogol omBeépmkoul ¢ uzoaupoBaHHoU pyukou.

WAI 3. Pagmecmume B ueHmpe mpy6bi kopoHupylowue
anekmpogol ¢ ocmpoimu koHuukamu. PaccmosaHue om Hux go
6Aukaliwezo kpas mpy6uamozo anekmpoga Bbibupalime u3
pacuéma 5 MM Ha kunoBoAbm HanpskeHus.

WA 6. Aopabomatime kopoHupylowul arekmpog makum o6pa-
30M, Umo6bl noAyyumo MakcumanbHO MOwHbIU Bo3gywHbIU no-
mok: go6aBome moHkue npoBoaoku, nogbepume BapuaHmbi ux
pacnonoXkeHus. Meraem ygauu!
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BEICOKNE TEXHOAOTUN

TENAMYHBIN CBET

Kommanus Wiirth Elektronik eiSos (Tepmanus)
BBIIYCTI/IA BBICOKO9()(PeKTUBHbIE CBETOAMOMDI
B KepaMM4eCKUX KOPITycax /I IOBEPXHOCTHO-
TO MOHTa)Xa, ONTYMU3UPOBAHHBIE /I IpUMe-
HeHM B TeIUIMLIAX C MCKYCCTBEHHBIM OCBellle-
HUeM. B oTinune oT CBETOAMOROB [i/Ist XKUTIOTO,
YIMYHOTO ¥ IIPOU3BOJICTBEHHOTO OCBEILeHN,
TEIUINYHbIE MMEIOT Y3KV€ MOIOChI M3TyYeHNs

C IPKO BbIP@>K€HHBIMY MIKaMI.

ITpepnararoTcs caioBble U3Ty4aTeNN C AN-
HOI1 CBETOBOIT BOHBI 450 HM (TEMHO-CUHMI),
660 HM (kpacHblit) 1 730 HM (6/yDKHMIT MHpa-
KpacHbIi). Kak yTBep>xaeT mpon3BoanTeb,
CIIEKTP M3JTYYeHN NOJOTHAH IIOf, CIIEKTP I10-
IJIOLIEeHMS CBeTa MUTMEeHTaMy X/IOPOIIIACTOB,
KOTOpBbIE YYaCTBYIOT B pOTOCHHTESE.

PacTeHns OTpaXKaloT 3e/IEHBIE TyYM KaK He-
HY>KHbIe (OTKY/a XapaKTePHBI IIBET TPaBbl,
KPOH JiepeBbeB 1 KycToB). OCHOBHYIO 3Hep-
TMIO OHM IIO/TYYalOT U3 KPACHO-CUHETO CBeTa,
XapaKTepPUCTUKU KOTOPOTO >KeTaTe/IbHO MOfi-
CTpamBarh IOJ, 3TAIbI pOcTa OYAYIIEro ypo-
kas1. Hammpumep, KpacHbIit cBeT (BOIHBI AIMHOI
630-660 HM) aéT OCHOBHYIO SHEPruio A/ist Go-
TOCKHTe3a 1 obecrieynBaet poct crebneit. Cu-
HUJA CBeT ¢ piyHaMu BomH 400-520 MM HY>HO
TIIaTe/IbHO 031poBaTh. C OfHOI CTOPOHBI, OH
He0OXOIMM Ji/Is IPAaBIJIBbHOI PETYIIALIUA TIPO-
U3BOJICTBA X/IOpOGWIIa B K/IeTKaX, HabyxaHusa
HOYeK Y TIOTyYeHNA IMCTbeB HY>KHOI TOMIIY-
HbI. C APYTroit CTOPOHBI, IIpY U30BITKE CUHETO
CBeTa POCT pacTeHmit TopMo3utcs. VIK-BomHb
nmHo 720-730 MM CTUMYIUPYIOT BCXOXKECTb,
YCKOPSIOT L[BETEHNUE U YIIMHAIOT a3y pocTa
3€71EHOII MaCcChl.

Tkanub pAns1 LED

Komnauus Signify (6siBias Philips Lighting)
BBIITYCTI/IA GBITOBBIE CBETOLVOLHBIE TAMITBI
MyCare LED c ijoxonem E27, B KOTOpBIX IpH-
MeHeHa TeXHOJIOTHA BbIpaBHUBAHMA CBeTa
Interlaced Optics («CniymeTéHHast onTHKa»).
Kax oTmeyaeT KoMIaHMs1, €€ KOHCTPYKTOPbI
OB/ BIOXHOBJIEHBI PUCYHKOM, KOTOPBbIII 06-
PasyIoT CeMeHa BBI3PEBAIONIETO IIOfCOMHEY-
HIUKa, VI CO3[Ja/IM HeYTO MOJ0OHOe BHY TP
CBETOAVOHOI JIAMITBL.

Brarogapst IpUMeHeHNIO CIIelNaIbHbIX J7Ie-
MEHTOB /L1 OTK/IOHEHWs I PaCCesTHA Tydeit
CBeTa B rOpslliell IaMIIe Telephb HeT IPKOJT LieH-
TPAJIbHON TOYKM, KOTOpas CIEINT I71a3a, YIIo-
BOII CEKTOP M3/Ty4eHNsI PaCLIMPEH, YTO IT03BO-
JIAeT MOTPeOUTEeNAM paBHOMEPHee OCBEIATh
CBOU JIOMA.
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I'TorA TTOTPY>KATHCH

OKCIEPTHI yTBEPXKAAIOT, YTO MOCTIE OCBOEHMUS Be-
TPOBOJI 9HEPTM Ha MOPE eBPOIEeNiCKIE SHEPTO-
KOMITaHUM BCEPHES 3alIMYyTCA SHEPIUel MOPCKUX
TeYeHNIT U IPUIMBOB — 60Nlee IpefcKasyeMoli 1
ycroitunBoii. [Tofo6HYI0 SHEPIMIO MeeT CMBICTI
cobuparb Ha rmybuHax 607ee 40 M, Iie Habmona-
I0TCS CUIbHBIEe TOTOKM. OffHaKO 060pyoBaHMe
IUIA TaKMX DIYOMH CTOUT ZOPOTO, CJIOXKHO B yCTa-
HOBKe I 00CTy)XuBaHMI. MOXeT 0Ka3aTbCs TaK,
4TO 9HEPrOyCTaHOBKA Ce0s He OKYIMNT.

Yuénnie B [TlonnrexnnyeckoM yHuBepCcuTeTe
Magpupa (UPM) uIyT CII0COObI OLeHUTD 3a-
TpaThl Ha SKCILTYaTaLMIO OBONHBIX TYPOVH
Ha IPOTKEHNN BCErO UX XM3HEHHOTO VKA,
4TOOBI HOZOOPATh KON K IPABIUIBHOMY IIPO-
€KTMPOBAHNIO KPYITHBIX IPUIMBHBIX 3/1EKTPO-
CTaHIINIA.

B IlIxone mopckoro nwxuHupunra npu UPM
3allaTeHTOBaH U usrorosseH anmnapat GESMEY,
KOTOPBIJI TIOMOTAa€eT YY€HBIM UCCTIEOBATD TIOJ -
BOJHbIe IIOTOKY, HAOMPATh CTATUCTUKY U OTpa-
6aThIBATh TEXHONIOTMM TPOCOBOTO KPeIlIeHNA
reHepaTopoB Ko AHy. OTHOBpeMeHHO paspaba-
TBHIBAIOTCSA IPOTPAaMMHbBIE MHCTPYMEHTHI A7
MOJIETMPOBAHN SHEPIOYCTAHOBOK I yTIpaBie-
Hus vmu. [Toce TpoMO3IKMX TeHepaTOpOB Tep-
BOTO TOKOJIEHN s, KOTOpble MOHTUPYIOTCA Ha
XECTKMX OIIOpax B Y3KUX ME/KUX IIPOIMBAX, Oy-
IYT cO3TaHbl 60/Iee KOMIIAKTHbIE TeHepaTOPbI
BTOPOTO IIOKOJIEHNS], YAep>KUBaeMble ITy6OKO
TIOI BOZIOi TPOCaMML.

B rioAET!

Yuénsle 13 YHuBepcurtera bpucromst o6Hapy-
KVJIH, YTO MONETHI AyKOB HEMOCPECTBEHHO
CBs13aHBI C 3/IEKTPOCTATUKOIA.

VI3BecTHO, 4TO BO BpeMs IPO3bl MEIKMeE TIay-
KJ MIHOTZIa TOKUJAIOT CBOM THE3NIA M BSMBIBAIOT
BBICOKO BBEPX, IlepeMellasAch Ha COTHM KUIOMe-
TPOB. BeCKpbIIbIX 4/IEHNICTOHOTMX TIOBMU/IM Ha
BbIcoTax 710 4000 M. Emé Yapnbs [JapsuH npen-
TIO71araji, 4TO MOMETHI MOTYT MMETh 3/IeKTpUde-
CKYIO TIPMPOJY, HO €T0 COBPEMEHHUKI He CTa/n
MIPOBEPATD 3TY UJIEI0.

B maboparopun yHuBepcuTeTa ObII IpOBeE-
I€H pAJ 9KCIIEPYMEHTOB, KOTOpbIe ITOKa3aI,
9TO IAyK) MOTYT JIETATh IIPY IIOTHOM OTCYT-
cTBuUM BeTpa. VlccmenoBancy 0cobu mopcemeri-
CTBa DPUTOHBI ceMeiicTBa JInHuduu, moimaH-
HbIE B BO3/IyX€e B IIO/IBEIIEHHYIO Ha a9pOCTaTe
JIOBYIIKY. B maboparopuu mayku B3jeTany, KOr-
7ia y4€Hble BK/IIOYa/I BepPTUKaTbHO OPMEHTHUPO-
BaHHOE 37IEKTPUIECKOE TI0JIE, U OITYCKATICh, KaK
TOJIBKO II0JIE MICYE3aTI0.

BBITIPAMUTEAU TEMAA

Yuénble B JJabopatopusax Canana (CIIIA) cos-
Ia/y TepMO3TIEKTPUYeCcKit Ipeobpas3oBareb,
paboraroiuit Ha HoBoM npuHIuIe. OHM 1I0-
CTPOV/IV MaTPUITY PEKTEHH, TO €CTh MUKPOCKO-
IMYeCKVX aHTeHH C BBIIPAMUTEAMU. Terio-
BO€ M3JTyYeHMe CO3JaT B PEKTEHHAX 9/IeKTPO-
MaTHUTHBIE KOJIe6aHMA C YaCTOTOI MOPs/IKA

50 TTu, a BBIIPAMUTEN — IIPe0OpasyoT Ux

B ITIOCTOSHHBII TOK.

AHTeHHBI (KpOIIeYHbIe OTOCKH) M3TOTOBIIE-
HbI U3 A/IIOMIHST MeTOfIoM oTormrorpadum mo-
Bepx okcupia Kpemuus. Vimes ronmuny Bcero 20
aTOMHBIX CTIO€B, OKCHJ, 00eCIeynBaeT TYHHeNb-
HBIil BBITPAM/IAIONNIL 3P QeKT 1 37eKTPOHOB.
ITop cnoeM OKcyfa HAXOAUTCA MOHOKPUCTAIIN-
JecKas KpeMHMeBas II0I0KKa, CU/IbHO JIETVIPO-
BaHHas Jy1s1 oTpaxkenus VIK-BoiH, KoTopble He
OB IIOT/IOIEHBI PeKTeHHAMIL.

JlabopaTopHblit o6paser; mpeobpasoBares
npu pabore ot VIK-mamiel obecrieun ypenn-
HYI0 MOLIHOCTb 8 HBT Ha KBaJ{paTHbI CAaHTU-
MeTp ITOBEPXHOCTH. YYEHbIE HaJIeI0TCs Kapyu-
HAJIbHO YBE/IMYNTD STOT HOKa3aTeNb Pa3HbIMU
criocobamu. OfyH U3 BAPUAHTOB — OPUEHTH-
pOBaTh aHTEHHBI 110 IBYM KOOP/IMHATaM, 4TO-
ObI 3aXxBaTbIBaTh KOMIOHEHTbI VIK-u3nyueHns
C pasHoIt nmonApusanueii. [Ipyroi Bapuant —
HOCTPONTD IBYXIOyIIePHOTHbIE BBIIPAMU-
Te/IM BMECTO OJJHOIIONYIePUOSHBIX. TpeTuit
BapUaHT — CHU3UTD TONIMHY KPeMHMEBOI IOf-
JIOXKM J1s1 yMEHbLIEHNU:A €€ COIPOTVBIIEHNMA.

JlocToMHCTBA IPEIOKEHHOTO YCTPOMCTBA:
HOJTHOE OTCYTCTBME ABVDKYIIMXCA YacTell, pa-
6ora 6e3 IPsAMOro KOHTAKTa C TOPAYUM Te-
7IOM (CHYDKAIOTCS MeXaHMYeCKIe HallpsKeHNs),
HpYMeHeHNe B IPOM3BOJCTBE IIMPOKOJOCTYTI-
HBIX MaTepyaJIoB ¥ MacIITabupyeMas KOH-
CTPyKLUA.

HE AOBEPSIS, TPOBEPSI!

HaroHanbHas sHepreTiyecKas KOMUCCUS
Yuu (perynarop sHepreTuky) oObsABIIA O CKO-
POM BHefpeHNM 6I0KUelTHa [/Is1 IPefCTaBIe-
HyA nHGOpMaLuy o paboTe SHEPTOCUCTEMBI U
HpeAnpuATHil OTpacin. B paciipenenénnoit 6ase
OyayT 3aIIMChIBATHCS CBEAEHIS O CPENHMX PBI-
HOYHBIX IleHaX Ha 9/IEKTPOIHEPTUIO U TOILINBO,
BBIITO/THEHUY 3aKOHOATEIbHBIX HOPM U T. [1.

Pery}IHTop HageeTCA IMOBBICUTD yPOBeHb no-
BepusA IPaKAH K ero paboTe, COKpaTUTb KOP-
PYIIIMIO U CO3AATh G0ree 6/1aronpUATHBIN K/IN-
MAaT /151 IHBECTOPOB, KOTOPbIe OYAYT yBEPEHEI,
4To MHGOPMAIMA Ha TOCIOPTalle He OblIa JICKa-
JKEeHa M/IU CKPBITA.

AIOBUTEAD PAAVIAIIVIU

Buonornyeckas nepepaboTKa pafoaKTVBHbIX
orxonos? [Ipex e HeMBICIMMAs UJiesT, BO3MOX-
HO, 06peTéT peanbHOCTb 671arofapsi HeOObIKHO-
BeHHbIM OakTepusim Desulforudis audaxviator,
06Hapy>XeHHBIM B Ha ITTyOuHe 3 KM Iof, 3eMIéi
B 30710TOM maxTe IOAP.

Baxrepus Desulforudis audaxviator xnBér B
TPYHTOBBIX BOJIaX IIpM TeMIeparype okoso 60 °C
B IIOJIHOIT TEMHOTe, 6€3 KVCITOpOfia 11 KaKUX-/II-
60 opraHMYecKMX BelecTs. MUKPOOpraHusM
0Ty 9aeT SHEPIUIO OT PA/VIOAaKTIBHOTO pacraaa
ypaHa, 3aK/II0YEHHOTO B OKPY>KAIOIUX OPOfaX.

V3sny4eHne paciieniseT BOAY Ha CBOOOTHBIE
papuxansl. OHM BO3IECTBYIOT Ha MIHEPAIIBL,

B [IEPBYI0 OUepefb MUPUT, 06pasyst Cyn1bdaTsL.
Bakrepus ucnonpsyeT cynbdarsl IS CUHTe-

3a Monekyn AT®, KoTopble CTy>KaT MCTOYHMKA-
ML 9HePIUH [/Is1 IPOLIECCOB, IIPOUCXOMALINX BO
BCEX >KMBBIX OPraHU3MaX.

IKOCHCTEMA, HETIOCPECTBEHHO OCHOBAHHAS
Ha aTOMHOI! 3Hepruu, o6HapyKeHa BIIEPBbIE.

B 3Tolt 9KOCHCTeMe efMHCTBEHHAsA HOpMa XKIU3-
Hu - 6akrepus Desulforudis audaxviator: ona He
[IMTaeT HUKAKIe IPYTie >KIBble OPTaHMU3MBI I He
VICTIONB3YeT IMPONYKTHI UX KM3HEeATebHOCTH.

Yuénble 3 bpasuabckoil CMHXpOTPOHHOI /1a-
6opartopnu n Yuusepcurera Can-Ilayny cun-
tatoT Desulforudis audaxviator mpekpacHoit
MOZ€TIbIO IIsI VICCTIEROBAHNS BO3MOXKHOI MHO-
IIJTAHETHOM JXKMU3HMU.

CooOL TECH

B VMucTutyTe Pusuknm um. JI. B. Kupenckoro
(®UII KHII) CO PAH yuénsle paspaboTanu
3HEProcOeperaomlyo TeXHOTOTHIO IOy IeHII
Pa3HOOOPA3HBIX PEKIX KPUCTATI/IOB.

MHorue 1071€3HbI€ /1A TPOMBIIIIEHHOCTI
J HAYYHBIX MCCTIE[IOBAHMI KPUCTAJIIBI PACTYT 13
OKCHJIOB, KOTOpbIe IIABATCA [PV OYeHb BHICOKIX
TeMIeparypax (B Ipupoyie — IyTéM KpUCTaIu-
3allMM B pacIIaBIeHHON MarMe). ViccmemoBaren
nabopaTopyM PASVIOCTIEKTPOCKOIINN VI CIIMHOBOI
anextponuky ®UII KHI] CO PAH cnavana pac-
TBOPSAIOT TYTOIIABKIE OKVCIIBI B JIETKOITABKMX,
a 3aTeM — PacI/IaB/IAIOT PACTBOP, YTO HO3BO/AET
B/IBO€ CHM3UTD TEMIIEPaTypy Harpesa Mevn.

Ceituac B 1aGOpaTOPMU BHIPAIIMBAIOT YHU-
KaJIbHBIEe KPUCTAJIIBI, ONITIYECKIe CBOJICTBA KO-
TOPBIX MEHAIOTCA B 3aBUCYMOCTH OT IPUJIOXKEH-
HOTO MarHUTHOTO N0/sL. «Ha ocHose n0000HbIx
KPUCMA/IZI08 MONCHO U3201MABAUEAMNb KOMMY -
mamopot 07151 6y0yUsUX ONMUHECKUX KOMHbIOMe-
pos», — oTMeTHIa Hay4yHaA coTpypuuna OGN
KHII Mpnna Iygnm.
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ITrunapkyit-ka TIC!

Crapran-kommauns Inventev (urt. Kamudop-
HYA) paspabarbiBaeT «IUOPUHBIL TPY30BUK
BTOPOTO IOKOJIEHVA», MCIIONb3Ys OPUTMHAIID-
HYIO IPUBOJIHYIO cXeMy. BMecTo TpagmuimonHoi
JIMHEIHOI KOHPUTYpaLVIN «U3e/Tb-TeHepaTop —
aKKYMY/ISTOpHas 6aTapes — 37eKTPOABUTATENIb»
BHEZIpeHa C/IOKHAsA TPAHCMMCCHUA MEXTY JBYMs
moropamu (JIBC u anmekTpoMoTOpOM/TeHeparo-
pOoM) u KapaaHHOI Hepefadeil. B saBucumoctu
OT TEKYLIEro peXXyMa TPaHCMUCCHA obecredn-
BaeT ot6op momHocTy ot JBC fy1s1 mpuBoza re-
HepaTopa WM Ilepefiady Bpallaloliero MOMeHTa
OT 97IEKTPOMOTOPA Ha KapJlaHHBII Bal.

ITo npuHuuIy meiicTBuA rubpuy Inventev Ha-
IIOMMHAET JIMHETHO-MHTePaKTUBHbII VICTOYHUK
6ecriepe6ortnoro nuranus (VIBII), B To BpeMs
KaK CTaH[JapTHBII TMOPH] IIOX0XK Ha IOCTOSHHO
BKmou€HHbIN VIBIL.

Crnepyoliee HOBOBBeJIeHME KaCaeTCs «BTOPOIL
npodeccun» aBromo6ust. OH paccunTaH He
TOJIbKO Ha IIepPeBO3KY IPY30B, HO U Ha paboTy
B KauecTBe MOOMIbHOI 37IeKTPOCTAHIINY, CIIO-
COGHOII MUTATh HECKOTBKO HEOOMBIIINX 3aHNIT
(HammpuMep, 4aCTHBIX f0MOB). Ec/nt Tpaguion-
HbIe MOOV/IbHbIE 9/IEKTPOCTAHIVIM B OCHOBHOM
IIPOCTaMBAIOT, TO 3Ta OyJeT HOCTOAHHO UCIO/Ib-
30BaThCs B IMOPUAHOM aBTOMOOIIIE, GBICTpEe
BO3Bpalllas BIO)KEHHbIE B He€ CPefiCTBA.

TyPBO-SIEMENS

Konuepn Siemens IpemoXu TEXHOMOTUIO MO-
JepHU3aLMY Ta30BbIX TYpOuH ceMeiictBa SGT-
800 momHOCTbIO 43-47,5 MBT. ITocne mopepuu-
3allMM 97IEKTPUIECKast MOLIHOCTb TYPOMHbI yBe-
manBaeTcs Jo 53 MBT, a KIIJI - Ha Bemmunny
1o 3,5%. B maporasosoii cucreme ¢ geyma I'TY
¥ OFHOJI TApOBOJL TYpOUHOI IpUGABKA TEKTPH-
YeCKOJ MOLIHOCTY MOXKeT IpeBpimaTh 20 MBT.

ITpu MojepHM3aLVIM B TYpPOMHBI yCTaHAB-
JMBAIOTCA HOBAs KPbITbYaTKa KOMIIpeccopa
U IpyTUe 971€EMEHTBI, ONTUMU3UPYIOIIIE Ia30-
BbIe oTOKM. HeMHOTO mogpacraer temmnepary-
pa B KaMepe CrOpaHusl.

MopepHn3anuio >XenaTenbHO TPOBOAUTD
B pPaMKaXx II/TAHOBOTO KAaIIMTaTbHOTO PEMOHTA
I'TY. Ilocne sToro KOMIIaHUsA PEKOMEHYET IIe-
PEBECTH Ta30BYI0 TYPOUHY Ha OOCTy)XUBaHNe
I10 9KBYBA/ICHTHBIM PabOuVM YacaM.

Paspaborka Typ6uH cemerictBa SGT-800 Hava-
nach B 1994 1. Ha pbiHKe OHU OBUIM TIpefiCTaBIe-
HbI B 1998 1. C Tex mop KOHIepH pon3Bén bonee
350 Typ6un SGT-800 pasHbIx MoAVUKALINIL.

KPUOTEHEPATOP

B VIHCTHUTyTe BeTpOSHEPreTUIeCKUX CUCTEM
O6wectsa nm. Ppaynrodepa (Fraunhofer
IWES) ycnenrHo ucnbITaH IpOTOTHUII 3/IEK-
TPUYIECKOTO TEHEPATOPA CO CBEPXITPOBOAIIN-
My obMoTKamu. [eHepaTop, paspabarbiBae-
MBIil B PaMKaX MICCTIEIOBATENBCKOTO POEKTa
EcoSwing, npegnasHayaeTca /1A BETPOBBIX
TYPOVH C/IeRYIOMNX TOKOIEHWIL.

IIpoTecTpoBaHHBI arperaT UMeeT Npu-
MepHO Ha 40% MeHbIlMe pasMepbl U MacCy, YeM
PpaBHBII IO MOLIHOCTY TPAJUIMOHHbII TeHepa-
TOp Ha IIOCTOSHHBIX MarHuTax. Macca cHIDKeHa,
B IIEPBYIO OYepefib, 671arofaps KapiyHaIbHOMY
COKpAIIIeHNIO CeYeHsI IIPOBOLOB B 0OMOTKaX.
Kpome Toro, cHM>XeHO KOIN4eCTBO MCHO/Nb3ye-
MBIX MaTHUTHBIX MaTepPHUATIOB.

PoTop reneparopa pasfienéH Ha fABe 4acTu,
TepMMYECKY U30NMMPOBAHHbIE IPYT OT IpyTa C
MIOMOIIbIO BaKyyMHOJI Kamepsl. Hecymue ane-
MEHTBI KOHCTPYKIIUM U IOAIINITHYKY paboTa-
I0T TP HOPMa/IbHBIX TEMIIEPATYPAX, a 37IEK-
TPOMArHMTHbIE 37IEMEHTHI — IPU KPMOTEHHBIX.
B xoze TecTMpOBaHMA OHM ObIIN OX/TaXKIEHBI IO
-240 °C.

«Tpancmuccust cnpoexmuposana makum oo-

Dpasom, umobvL eeHepamop NPaKmu4ecku He
UCNBIMBLBATL NAPAZUMHBLX HA2PY30K. Ymo-
Obl UCKTIIOH UMb UX, Neped MecnUposaniem Mol
007HCHBL ObITIU YCIMAHOBUMY A2Pe2am ¢ MUKPOH-
HOTl MOYHOCMBIO», — OOBICHAET PYKOBOLUTEND
npoekra EcoSwing l'anc Kaitnunr.

Crepyrommiit 3Tar MpoeKTa — VICHBITAHUA
3,6-MeraBaTTHOI TECTOBOIL TYPOUHBI IIPOU3-
BozicTBa Kommanuy Envision Energy (Illanxari)
B launu - npopmurcs fo ¢espana 2019 r. Kpu-
OTEeHHBIII TeHepaTop AuaMeTpoM 4 M 6yzeT fo-
CTaB/IeH B JJaHMIO ITO MOPIO.

IIOAE3HBIE HAIIAETIKU

KoHcTpyKTOpaM MOIIHBIX BETPOBBIX TYPOUH
NPUXOAMUTCA PaCIIMPATD U YTONIATh OCHOBA-
HMSI JIOIIACTe /ISl TOTO, YTOOBI OHM BBIIECPXKM-
Ba/IM BBICOKME BETPOBBIE HArPy3Ku. PesynbraT —
HEOIITUMA/IbHbIE a39POMHAMIYeCKIe CBOJICTBA.
Kak pa3 y ocHOBaHMIT Ha JIOIACTAX YacTO IPO-
VICXOZIUT CPBIB BO3J[yIIHOTO IIOTOKA, CHYDKAIO-
it 9¢ppexTMBHOCTD TYpOUH.

Komnanusa 3M paspaborana BUXpeBbIe Tre-
HEepaTOpbl, KOTOPbIe KPENATCA K IIOBEPXHO-
CTAM y1onacTeit. MeHAA XapakTep BO3JYIIHOTO
IIOTOKA, BUXPEBbIe TeHePaTOPhI He JOIYCKAIOT
CpbIBa IIOTOKA, 6/1arofaps 4eMy CpegHerofo-
Basi BRIPAOOTKA JIEKTPOIHEPTUM YBEINUBA-
ercs Ha 2-3%.

NH;-PEBOAIOLIVIA

ITporecc Tabepa-borua, nCIONb3yeMBblit A5t
CMHTe3a aMMMAaKa 113 IPMPOJHOTO Ia3a I at-
MochepHOTo a3oTa, TpebyeT 6OJIbIINX SHEPro-
3aTpar — XMMI4YecKas peakyA ujET Ipy Bbl-
COKNX TeMIepaTrypax 1 fasneHusax. Hemapom
Ha [IPOM3BOJICTBO aMMMaKa yXoauT ot 1 1o 2%
BBIPabaThIBaeMOIl BO BCEM MMpe 3IeKTPOSHED-
run. ITpodeccop xumun CrviBen MakuHTOII 13
JInxatickoro yrusepcuteTa (. IleHcunbBa-
HIA) HafleeTcs pa3paboTaTh MeHee SHeProéM-
KYI0 TEXHOTIOTHIO. «Yae 6osiee crma siem mvi npo-
U3600UM AMMUAK HEIPPeKMUBHBIM CNOCOOOM,
3aepAsHAL okpyxarouyio cpedy. Ilopa nepecmpa-
ueamuvcsA», — ropoput CTuBeH MaKMHTONIL.

Ipymma y4€HBIX IOf] €T0 PyKOBOJCTBOM JIC-
cliefyeT BO3MOKHOCTD IIOTy4aTh aMMUAK, JC-
MIO/Ib3Ys TBEPLOOKCUIHBIN TOIIMBHBIN 3/1EMEHT
(TOTD3) B peBepcuBHOM pexxume. CHavana
B TOTO Bopa 6yzeT pasnaraTbcs Ha KMCTIOPO,
7 BOZIOPOJ], TIOT, BO3/Ie/ICTBYIEM 3/IeKTPUIECKOr0o
TOKa. 3aTeM BBIfIe/IAIOLINIICSA BOFOPOX OYLeT co-
eIVHATBCA C A30TOM.

BmecTo BBICOKMX [IaBTIEHVA U TEMIIEPATYPbI
y4EHbIE HaZIeI0TCA IPUMEHUTD 3/IEKTPOXVMMMIO.
Vol Bofopoza (IIpOTOHBI) OYAYT HPUTATH-
BAaTHCs IMEKTPUUECKUM MO/IeM K KaTaan3aTopy,
Ha KOTOPOM OYAYT COeUHATBCA C a30TOM IIPU
arMocdepHOM fiaBienyn. ITogxopAmmit Karamm-
3aTOP WA PeaKLuy elé IPefCTOUT IOJ0OpaTh.
B xayecTBe OJHOTO 13 IIePCIIEeKTUBHbBIX KaH/V-
JIaTOB PacCMaTpUBaeTCA BOMbdpaM.

Ecnu Tpéxnernuii nccnenoBarenbcKuii mpo-
€KT, Ha KOTODBIN y>Ke BblfierieH rpanT Hary-
oHajIbHOTO Hay4yHoro ¢oupa CIIA, npoiipér
YAaYHO, PV CUHTe3e aMMIUaKa MO>KHO OyzieT

06x01ThCs1 63 IPUPOTHOTo rasa. IKOHOMIUS
3IeKTPOSHEPTHH JOJDKHA JOCTUTAThCA OIaropa-
PS1 MCKITIOYEHNIO MOIIHBIX KOMIIPECCOPOB I CO-
KpallleHNI0 BpeMeHM peakiyu. Mexpy TeM 1mo-
TpeGHOCTDb B aMMMaKe, KaK yIOOPEeHNN I ChIpbe
I7IS1 XUMMYECKON ITPOMBIIIIEHHOCTH, C POCTOM
Hace/leHNA 3eM/IM TOJIbKO YBeIN4MBaeTCA.

«[Ins cunmesa ammuaxa cez00Hs mpebyemcs
MOUAHDLLL UCHOUHUK IHEPeUL, PAOOM C KOMOPbIM
pacnonazaemcs npou3so0cmeo, a cam npooyKm
HYHHO 00CMABNAMb HA 0aNbHUe PACCOAHUS, —
obmsacusaer C. MakuuTour. — Mot e Hadeemcs,
40 00HANObL CMONEM HAYAMb NPOU3E00UMD
AMMUAK TI0KATILHO, UCNONb3YA MOOYIbHbIE PeaK-
mopot u BUI».

BEICOKME TEXHOAOT W

CUAA CLIETIAEHUSA

B JTabopaTopui IepefioBbIX I/eKTPUIECKIX
MaIllVH ¥ CMIOBOJI 37IeKTPOHMKM Texacckoro
yHUBepcuTeTa «Jii 3H7 IM» MOl PYKOBOJCTBOM
npocdeccopa Famupa TonusAta upéT paspadorKa
MarHMTHOTO IepelaTOYHOr0 MeXaHM3Ma i Be-
TPOBBIX Typ6uH. CoBMeCTHO ¢ KoMitaHmeit ABB
U3TOTOBJIEH IPOTOTUII MOLIHOI MAarHUTHON
nepefaydn, ClocoOHOI 00eceunBaThb KPy TAILMIL
momeHT 4000 H-m.

MarunTHas nepefjaya yCTpoeHa Tak, 4TO
ClLieT/IeHNe IecTepHell IPOUCXOAUT 6e3 Mexa-
HIYeCKOro KOHTaKTa (BMecTo 3ybbeB — Mar-
HUTHI), @ IOTOMY 3yObsI He M3HAIIVBAIOTCH,
CMa3bIBaTh HY)KHO TONIbKO IOAMNITHUKN. B Be-
TPOBBIX TypOMHAX MAaTHUTHAS [lepefada nMe-
eT Lie/Iblil PsAJ IIOJIe3HBIX 0COOeHHOCTeil. Bo-
HePBbIX, IPY Ype3MePHO OOJIBIINX HArPy3Kax
MeXaHM3M He PaspylIaeTcs, a IPOCTO Mpo-
BOpauyBaeTcsA. To eCTh MOBBIIAETCA HaEX-
HOCTb. Hy>kHO /1 HalIoMIMHATB, YTO BETPOBBIE
TYPOMHBI 9KCIUTYaTUPYIOTCS B TAKMX MeCTaXx,
I7ie PEMOHT U 3aMeHa MeXaHNYeCKIX 6/IOKOB
KpaliHe 3aTpy/iHeHbI? Bo-BTOPBIX, COKpaIIa-
I0TCs1 00BEMBI CePBICHBIX PaboT. B-TpeTbux,
YMEHBIIIAETCS YPOBEHD IIIyMa.

VlccnenoBaHusA B JaHHOM HAITpaBJIeHNM Hada-
JIMCh B MHTEpeCcax NPUIMBHON SHEPTeTUKH, T/ie
TeXHMYecKoe 06CIy>KMBaHUe U PEMOHT 060py-
IOBaHMA 00XORATCA elLé JOpOXKe, YeM B BETPO-
BoIt HepreTuke. Kak cooO1um cOTpygHIKI
NMabopaTopuy, MarHUTHASA Hepefiadya I03BOJIA-
€T Ha YeTBEPTb CHU3NTD CTOMMOCTD U BITOTIOBY-
HY COKPaTUTb rabapyThl FeHEPaTOPOB A/Is PH-
JIVBHBIX TYpOVH.

APOXb AYUA

AMepuKaHCKas cTapTan-koMmnanusa LazarOn
CO3[aéT CUCTeMY HelIpephIBHOI BIOpOfyar-
HOCTMKM JIOIIACTEl BeTPOBBIX TYPOMH, OCHO-
BaHHYIO Ha ONITOBOJIOKOHHBIX TEXHONIOTUAX.
BubpomaTumku mpefcTaBIAT co60il Kpoley-
Hble KO/blja (A1aMeTpoM 6 MM), CBEPHYTBIE U3
CTaH/IapTHOTO OIITHYeCKOro BojoKHa. [Ipoxo-
IALIVIE 10 OTITOBOJIOKHY JIa3€PHbII Iy MOJY-
JIMPYeTCa MeXaHN4eCKMMI BUOpaunamu, Ko-
TOpbIe HECYT MH(POPMALIO O peXKMe pabOThI
BeTpOreHepaTopa 1 ieheKTax ero Jomacreri,
TaKUX, KaK TPEeLVHbI ¥ OTCTIOEHNA KOMIIO3UT-
HBIX MaTepyuajoB. 3B

OHeprosekTopr N2 8 (84), asrvct 2018



AKTYAAbHbIVI BOMPOC

MCMNbITAHHBIE B AEAE

BvavyuME MArucTepel BUD AEAATCA BNEYATAEHUAMM
OT AETHEWX NPOU3BOACTBEHHOM NPAKTUKU

OCTOSIHHBIE YNTATEAH «DHEPro-
BEKTOpa» 3HAIOT, YTO B CEHTSAOpe
2017 r. komnaunga «xAYKOUA» oT-

Kpbira B PT'Y Hedptu 1 raza um. Y. M. I'y6-
KiHa 0a30ByI0 KapeApy BO300HOBASE-
MBIX MCTOYHHKOB DHEPTHHU. YUPEAUTEAD
Kadeaps: — 000 «AYKOMA-IHeprous-
SKUHUPHHTY, BO3TAABASIET €€ AOKTOP 3KO-
HOMHUYECKUX HayK, pogeccop Bacuamii
3ybakuH. [To oKOHYaHUM IEePBOro ropa
00y4eHHUsI MarunCTPaHThI IPOIIAY IPOU3-
BOACTBEHHYIO IIPAKTHUKY, IOAYYUB MOpe
MOAOJKUTEABHBIX BIleYaTA€HHUI.

«CAMOE TAABHOE — OIIBIT»

Paccxaszvieaem Anacmacus Banepvesna XOX-
JIOBA, npouwiedwias npoussoocmeeHnyo npax-
muxy 6 eockopnopayuu «PocHano».

Tema Moeit MarncTepcKoit guccepTanmy Ka-
CaeTcs IePCIeKTUB IPOJIeHNA Mep roCyaap-
cTBeHHOI1 nopnep>xku BV nocrne 2024 1. [Ina
VuBecturmonsoro gususnona B3 «YK “Poc-
HAaHO », KOTOPBIII aKTMBHO 3aHMMAETCsI BO300-
HOBJ/IIEMBIMI MICTOYHVKAMI SHEPTUM, 3TO OYeHb
BaXKHBII BOIIPOC. BupiMo, 6arogaps sTo-

My MHE, OJJHOJ 13 HEMHOTMX, ITOBE3/I0 IIPOTI
371eCh IIPOM3BOJCTBEHHYIO IIPAKTHUKY.

B «PocHaHO» MEHS BCTPETMIIV OTKPBITHIE
VI OT3BIBYMBBIE JIIOfIYL, BBICOKIE PO eCCHOHAIbI
cBoero gena. I1o paboTe OTHECNCh KO MHe, KaK
K PAOBOMY COTPYJHUKY, — IOCTaBUIIA CEPbE3-
HBIE 11 OTBETCTBEHHBIE 3afiaunt. BbTo mpnaATHO
0CO3HaBaTh, YTO ThI — YYACTHUK IIPOU3BOJCTBEH-
HOTO IIPOIIecca 1 TO, 4TO ThI Ie/Iaelllb, HeIIOCpey-
CTBEHHO IIPMMEHAETCA B 6V3Hece KOMITaHWN.

B cdepe BVID MHOTo MHTEpPECHOTrO, CBOSI
crenvudeckas TepmuHonorua. Hampumep, cy-
I[ECTBYIOT «3€IEHbIe» CePTUNKATDI, KOTOPbIE
HOATBEP)XAAIOT IIPOU3BOACTBO MV OTPebite-
HIIE «3€JIEHO1», TO €CTh YMCTOI STeKTPOSHep-
T, BBIPAGaThIBAaEMOJI C MICIIO/Ib30BAHMEM BO3-
06HOB/IsIEMBIX ICTOYHIKOB S9HEPIUIL.

TocymapcTBo omoraet passutuio B/, cos-
IaBas HEOOXONMMBbIE YCIOBUA IS JOCTVDKEHUA
«CeTeBOTo ITapyuTeTa» — paBeHCTBA 3aTpaT Ha
IIPOU3BOJICTBO 37IEKTPO3HEpruy, nHave BV He
MOTYT KOHKYPVPOBATb Ha PbIHKE C TPAANIOH-
HBIMI UCTOYHVKAMY SHEPIUML.

B Poccuu ysxe IpUCyTCTBYIOT MOTpebuTeny,
TOOPOBOTIBHO B3sIBIIINE Ha Cebst 06s13aTeNIbCTBA
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I10 ITO/THOMY IIepeXOly Ha JICIIO/Ib30BaHe J7IeK-
TPOSHEPIMI 113 BO30OHOB/IAEMBIX ICTOYHIKOB.
9TO poccuiicKme OTAeNIeHN TaKUX IUPOKO 13-
BeCTHBIX B Mype kommanuit, Kak IKEA, Google,
P&G. OtcyrcTBue B PO ppIHKa «3€EHBIX» Cep-
TI(MKATOB IMLIAET STV KOMIIAHUY BO3MOYKHO-
CTU OKA3aThb IIPOMCXOK/IEHNE J/IEKTPIYECKOI
sHeprum oT BVS, Tak Kak BCsA 37eKTPOIHEPIMA
IIpOXoAuT Yyepes Exmuyro ceTp.

Bo BcéM Mype 37IeKTpUIecTBO, BRIPabaThIBa-
eMoe IIpM CKUTAHNI MYCOPa, He CINTAETCA BO3-
06HOB/IIEMBIM MICTOYHMKOM 9Hepryu. OFHaKo B
Poccuu ¢ 2017 1. Meps! rocriopmepyxku BV pac-
MIPOCTPAHAIOTCA ¥ Ha IPeATIPUATIA, T€HEPUPY-
IOII[YIe S7IEKTPOIHEPINIO U3 TBEPABIX OBITOBBIX
orxozos (TBO). Ha mepBbIi B3I/IAN, HOTyJaeT-
51 TapafoKCa/IbHasI CUTYaLyst: YeM GOoIble My-
copa, TeM 6orbiue BI3.

Yero TOYHO fie/1aTh He HY>KHO, TaK 9TO CTpe-
MUTbCS K YBEMYEHNIO KOIIMYECTBA OTXOMIOB.
MBI 1 TaK uMeeM AeUIUT MOLTHOCTEN! 1A 3a-

Camoe I71aBHOE, YTO JA€T /II06ast MpoN3Bof-
CTBEHHAA IPAKTHKA, — 3TO ONBIT. B 3TOM CMBIC-
yte VIHBeCTULIMOHHBII HuBu3uoH B/ «PocHa-
HO» — YHUKAJIBHOE MECTO, IJje MO)KHO OBICTDPO
[IO/IyYUTh HaBBIKY IIPOEKTHOI paboThl B chepax
BETPOBOIJL ¥ COTHEYHOI TeHepaLiiL.

ITpon3BopcTBEHHAS MPAKTHKA 3aBEPIINIaCh,

a OIIyIeHNe MOfiIep>KKI KOIEKTIBA OCTAIOCh —
A 3HAI0, YTO B OYAyILeM BCeIfia CMOTy 06paTUTh-
¢ K Koyneram us «PocHaHO» 3a IOMOIIBIO.

B «PocHaHO» 51 0cO3HaIA, KAKMMY KOMITETEH-
LMAMY OKeH 00/1afaTh CrienuamicT mo B3,
9TOOBI OBITD YCIEIIHBIM 1 BOCTPE60BaHHBIM. ITO
I MeHsA — oT/mmgHas MotuBanys! Temeps mory
C yBepEHHOCTBIO IIOCTABUTb Ilepef] CO60IT KOH-
KpeTHbIe Ilel U paboTaTh HaJl VX HOCTIDKEHUEM.

« BOABIIIOE BYAYIIIEE»

Pacckasvieaem Bnaoucnas Eezenvesuy KAP-
ITOB, npouieduiuti npou3so0CcmMeeHHy 0 NpaKmu-

ky 6 komnanuu Avelar Solar Technology.

AHacmacus XOXAOBA

xopoHenust TBO (mpumepHO 7,6 MJIH T B TOR).
Heo6x0p11M0 IOHNMATb, YTO IIaBHAsI 3afada
MYCOPOCKUTATE/TbHBIX 3aBOJIOB — YTU/IM3ALVIA
TBO, a He BbIpabOTKa 37IEKTPOIHEPIHN.

VIrpoku poccuiicKoro pplHKa ceirdac mpakTuyie-
CKU He IIPOAB/IAIOT MHTepeca K Pa3BUTHIO MaJIOi
TUIPO3HEPTIeTHKY, @ HEMHOTOUVICTIEHHbIE TeKYII[ye
IIPOEKTHI PEATIM3YIOTCA C VICIOMb30BAHIEM CTaPBIX
OTeYeCTBEHHBIX TEXHOIOIMIL. [I/11 BO3poXKaennsA
OTpac/I HEOOXOMVIMO 3aMHTEPECOBATh KOMITAHNI
U JIOKA/IV30BaTh COBPEMEHHBIE TEXHIIECKIIE pelie-
HyA. B HacTosmee BpeMs IO pAAy IPMYNH STOTO
HMKTO He O)KIJaeT. B Ipyryx cTpanax ycnoBus s
crpouTenbcTBa Mabix ['9C y>ke JaBHO CO3/aHBIL.

BaagucaaB KAPINOB

B Avelar 51 momas nmotomy, 4To TeMa MOell Maru-
CTEPCKOJI YICCepTALINM CBSA3aHa C (OTOSIEKTPH-
4eckoit renepanuent. [Ipunamm meHs 3ameyaresib-
HO, MHE Y/Jaioch OBICTPO BIINTBCA B KOJUIEKTYB.
Monm medom 6611 Canmxap Ammvosnda [lapa-
II0B, PyKOBOJMTE/Ib MHXXEHEPHOIA rpymibl. Bo MHO-
TOM €r0 YCHIMAMIY U 671arofiaps 3aMedaTe/IbHOMY
KOJITeKTVBY KoMITaHuy Avelar sTa mpakTiuka oka-
3a/1aCh YPE3BbIYAIHO MHTEPECHOM U MO/IE3HOIA.

A HMKOT/Ia He OTHOCHUJICS CKENITUYECKN K TIep-
CIIEKTMBAM Pa3BUTHSA COMTHEYHOI SHEPTeTUKM
B Halllell CTpaHe, OAHAKO ObUI IPUATHO YAVB/IEH —
IPOLIECCHI IPOEKTUPOBAHMSA, CTPOUTENHCTBA,
HOJIK/TIOYEeH NS, [UATHOCTUKN COTHEYHBIX 37I€K-

TPOCTaHINII B Avelar opraHi30BaHbI Ha O4eHb
BBICOKOM YPOBHE. YBEPEH, Y 9TOM KOMIIAHIN U Y
Te/IMO3HEPTeTUKN B IieTIoM — 607IbIIIoe bynyiee.

CerofiHs KaXK/bIIT XeMAIOLVIT MOXeT pyobpe-
cru yepes VIHTepHeT HEOOMbIIINE COMHEYHbIE ITa-
HeJII U COOPATh GBITOBYIO COTTHEUHYIO SHEPro-
ycTaHOBKY. [I06MTbCsA, YTOOBI OHA XOTD KaK-TO
(bYHKIMOHMPOBAIA, HECTIOXHO, OFHAKO O IIPYeM-
JIEMBIX II0Ka3aTe/sIX 9 (eKTUBHOCTI TOBOPUTD
He IpuAETCs. [l rpaMOTHOTO POEKTHPOBAHI
VI CTPONTENBCTBA (POTOITEKTPIUIECKIX CTAHII
HY>KHO OTPOMHO€ KONIIYeCTBO TeOPETHIECKIX
3HAHWIT U IIPAKTIIECKOTO OnbITa. [ToToMy 4TO
B pab0Te BO3HIKAeT MHOKECTBO ME/KIX HIOAHCOB,
He Y4TsA KOTOpbIe, MOXHO cepbe3Ho cHuanThb KIIJJ
SHeproyCTaHOBKI, IIOTEPAB PEHTA0eNbHOCTb.

Kommannsa Hevel ocBowmma mpon3BoiCTBO BbI-
coK09(h GEKTUBHBIX COTHEIHBIX MOAY/IEl, BbIil-
7i Ha MMPOBOJ YpoBeHb. V A cunTaro, 4To poc-
CMIICKas TPOMBIIIIEHHOCTD CIIOCOOHA OCBOUTD
U TIPOU3BOJCTBO IHBEPTOPOB PAa3HBIX BUJIOB,
HeOoOXOMVIMbIX J/I COeITHEHVIS COMTHEYHBIX MO-
Hynelt B efUHYI0 CUCTeMY 11 3P OEKTUBHOTO Impe-
06pa3oBaHs 9HePIUIL. B Hallel cTpaHe MMe-
I0TCA JOCTaTOYHbIE TEOPETNIECKasA U PeCypCHast
6a3bI, OIBIT MCC/IENOBAHMI U IPAKTUIECKUX pa-
60T B JlaHHOM HampaseHnu. Heo6xopumo rpa-
MOTHO VX IIPUMEHNTD, OJCTPOUB IIOf] TEKyLIye
HYK/Ibl COTTHEYHO S9HEPTeTHKIL.

Ha mpousBofcTBeHHOI IPAKTUKE MHE JI0-
BEJIOCh «IIPUMEPUTD Ha Cebs1» POJIb MPOEKTH-
PpOBIIMKA HOTONEKTPOCTAHIINIA C IIOMOLIBIO
CIIeIMaIbHOTO IIPOrPaMMHOTO O0eCIedeHs
B TECTOBOM pexume. Bmecre ¢ pyriumM maru-
CTPAaHTOM Hallleit rpyIsl, AnekceeM ITorpe6-
HBIX, MbI HAIIJCA/IV 37IeMEHTapHOE PYKOBOACTBO
110 pabore ¢ ganHbM I10. Kaxxplit ZeHb Ipax-
TYIKV MBI IIOJTy9a/Iyl HOBBIE, MHTEPECHbIE 3a/a-
HJA, HOMOTAOIIVEe PACIIMPATh KPYyro3op U yriIy-
6711Tb 3HaHMA. VI 04eHb Hafles/ICh, YTO Hallla
pabora OyneT monesHa KOMIIAaHUI.

Ceifyac MbI IMEEM JIOCTATOYHO YETKOE TOHS -
THe O crenudyKe COTHEYHOI SHEPTETUKM U Tep-
CIIeKTMBAX e€ NCIomb30BanuA B Poccym. 3a fo-
CTaTOYHO KOPOTKUIT EPUOJ, BPEMEHM S IOy IN/I
6eclieHHbIe OIBIT ¥ 3HAHMA — IO IIPYHIIUIIAM pa-
60TBI POTOINNEKTPIYECKIX CTAHIIUIL, X CHCTEM I
060pynoBaHIs, a TAKXKe II0 PacuéTaM PecypCHbIX
IIOTeHIIMAjIOB. BrieyaT/ieHns OT IpON3BOACTBEH-
HOJI TIPAKTVKY — OffHO3HAYHO IIOJIOKITENbHBIE.

IIpo6memsr mpoektupoBanys PIC MHe 110-
Ka3ajIJiCh OYeHb MHTEPECHBIMM, U B OyylieM
51 XOTeN ObI 3aHMMAThCsA UMY Ha 6ojIee ce-
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LIEHA AOroBOPHAS

PEAAKLIMA HE HECET
OTBETCTBEHHOCTU

3A AOCTOBEPHOCTb UH®OPMALIW,
COAEPXALLEVCS B PEKAAMHBIX
OBbABAEHUAX
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[PV MEPEMEYATKE CCHIAKA
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OBA3ATEAbHA
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PbE3HOM YpOBHe, pelas y>kKe peab-
HbIe 3a/Ja4ul.

«AVIIIA AEXKUT K PABPABOTKE»

Paccxasvisaem Anexcandp Anexceesut
KJIFOLIIKVIH, npowieduiusi npou3eoo-
CMBeHHy10 NPaKmuky 6 komnanuu Vestas.

PyxoBoputenem nponsBoACTBEH-
HOJI TPaKTUKM y MeHs OBIT AJIEKCaHAIP
SxoBnes, fupexTop «Becrac Pyc» mo
KOPIIOPaTUBHBIM I I0PUANYECKIM BO-
npocaM. Kak Bupyre, MeH:A IpMHAIN Ha
BbICOKOM ypOBHe. Na II0O9YBCTBOBA/I
OYeHb TEMIOe K cebe OTHOLIEHE CO
CTOPOHBI BCETO APY>KHOTO KOJTIEKTHBA
KOMIIaHIN, 611aro;[1ap;1 KOTOPOMY MHE
XO0YeTCA MPUXOAUTD TYA ellé U emé.
KoHeuHO >Xe, CTpeMI/ICS He TIOfIBECTH,
TIOMOYb, YeM MOTY, ¥ 320[JHO OCTaBUTb
0 cebe XOpoIIIIte BOCIOMIUHAHNSL.

Y MeH: Iyla IXUT K pa3paboTKe HO-
BBIX TEXHOJIOTHII ¥ 000PYAOBAHISA [T
BETPOIHEPreTUYECKMX YCTAHOBOK, HO JIC-
CTIefiOBaTeNbCKIe ofpasyienieHns Vestas
HAXOJATCSA 3a pybexxom. B xome mpons-
BOJICTBEHHOI TPAKTUKM 5 3HAKOMIJI-
¢l C IOPAIKOM JIOKYMEHT0000pOTa, Be-
TieHMsA Y4ETHOM JOKYMEHTALVM, M3ydar
OpraHM3AIMOHHYIO CTPYKTYPY Hpei-
TIPYATSA, COCTAB/IAT IIEPeYeHb SKCIITya-
TAI[VIOHHOJ JOKYMEHTAL/) Ha BBIITYCKa-
€MYI0 KOMITaHNel BETPOIHEPIeTUIECKYI0
YCTaHOBKY, COOTBETCTBYIOIIYIO TPeOOBa-
HMAM 3aKOHOJATENbCTBA O IPU3HAHNM
TeHepUPYIOLIero 00beKTa TOKa/IN30BaH-
HbIM. TaxoKe HY>KHO ObIIO paspaboTathb
PperaMeHT COOTBETCTBIA TEXHO/IOIIYe-
CKUX OIlepaIfuii ¥ BBIOPaHHBIX [IOCTaB-
IMKOB TPeOOBaHNAM KOHTPAKTA.

Hapo cxasaTb, 4TO HOMMMO IIPOU3-
BozcTBa BIY, KoTopoe [O/mKHO 6bITh
JIOKa/IM30BaHO, HA IPAKTMKe BO3HIKA-
0T ITPOG/IEMBI IIOCTABKM 1 MOHTAXKa
BeTPOreHepaTopoB KaK 0c060 KPyITHO-
rabapuTHOro 060pyfOBaHMA. DTH IPO-
671eMBI YCTIOXKHAIOTCSA O6eCKpaitHIMU
npocropamu Poccun u mnoxmumu gopo-

Anekcangp KAIOWKWUH

ramy. BosHMKarolye TOrucTIecKye
3aJla4M IIOCY/IbHBI TO/IBKO Ipodeccy-
OHaJIaM, 2 MOHTaXX BETPOIe€HePaTo-
POB TpebyeT IpUMEHEHNsI CIIeLValb-
HBIX I‘py3OHO}I'I)éMHbIX MEXaHN3MOB, HE
BCer/ja JOCTYIHbIX Ha MECTaXx.
KoHe4HO, MHe XOTeI0Ch ObI IOy~
9UTb OOJIbIIIe IPAKTIUYECKUX 3aJaHNUIA,
CBE3JIUTh Ha AEICTBYIOLINE OOBEKTHI,
IPOBECTN PACYETHI MOJIEIEN] 1 IIPEiIO-
KNUTb KaKI/Ie—JII/I6O HOBbI€ TEXHOJIOTUN.
Hapieroch, BCé 9T0 y MeHsI BIIepen.
[lraBHOE, YTO 5 TOYYBCTBOBAII Ha
IIPaKTHKe, — 9TO IIOTTHOE B3aVIMOIIOHNI-
MaHUe ¥ TEIJIOe OTHOLIEHNE B KO/UIEK-
TyBe. VI [Is MeHs 9TO 3HAKM TOTO, YTO
BETPOIHEPreTHKa — MOE IIpU3BaHIe.

«PAABI HOBBIM AIOASIM»

Paccxasvieaem Anexcanop JImumpue-
euy MVHIIH, npoweduiuii npou3eoo-
cmeennyio npaxmuxy 6 AO «Mocobneu-

oponpoeximny.

Moum pyKoBOfuTENEM Ha IPAKTH-
Ke 6bUT Ajtekceit Bragumuposud Majib-
HEB, HAYa/IbHNUK OT/e/Ia SHEPTO-3KO0-
HOMMYECKOTO ¥ BOJJOX03AJICTBEHHOTO
060CHOBaHISA IPOEKTOB. ITO IPYAML-
POBaHHBII, SHEPTUYIHDIN, Yy TKUI U OT-
3BIBUVBBIN Y€/I0BEK, KOTOPBI BCETA
HAIET BpeMs, YTOOBI TOMOYb Pa3o-
OpaThCs MM JATh MOJIE3HbIII COBET 110
pabore. CaM OT/ieN 3aHMMAETCS OIleH-
KOJ1 IIPO€KTOB, PacY€TaMy ONTUMa/Ib-
HBIX TAPaMeTPOB PabOTHI 06BEKTOB,
IIOVICKOM a/IbTePHATMBHBIX U Hanboree
3¢ GeKTUBHBIX BAPUAHTOB IPOEKTHBIX
pellennit, TpOBOAUT TU/IPOMETEOPEO-

Anekcangp MUHUH

JIOTM9E€CKIe U3bICKAHNS, TUIPOAMHA-
MIYeCKOe MOJIeNIMPOBaHIe U Pa3/ny-
Hble BOJJ0X035/ICTBEHHbIE PACYETHI.
MHe oHpaBUIOCh, YTO B MHCTUTYTE
Ppazibl HOBBIM TOAAM. TaM 04eHb MHOTO
MOJIOAbIX CrenmanucToB. Opranusarmys
OTKpBITas — MHE MHOTO ITOKa3ajIM, MEHs
MHoromy 06yunnn. Sl Ho6bIBan B Apy-
TUX OT/ieNIaX — TUAPOCUIOBOTO 060pY-
JIOBaHMA, 3/IEKTPOO6OpyoBanys. I g
MIOHSI, YTO IPAMOTHBII MH)KEHEp MO-
XKeT TPYAUTHCS B MI0607t cdepe, ecnu
y Hero ecTb 6a30BbIe 3HAHNA M HABBI-
KU peasibHOII paboTsl. ViMest X, MOXXHO
paso6parbcs B IIOOOM IIpeaMeTe, HyX-
HO TOJIBKO IIPUTIOKUTD YCUTINA.
3/aHye MHCTUTYTA, BOIPEKU MOUM
OXXUJIAHWAM, He BBIITIANUT CTAPbIM — €T0
0COBPEMEHNIN, TPOBENN PeMOHT. ITpn
3TOM £ OLIYTH/I CIABHYIO MICTOPYIO Opra-
Hu3anmy. [T03HAKOMM/ICA CO CTapOXN-
JIaMJ1, KOTOPbI€ PacCKasas O COBETCKOM
Hepyofie ¥ TPYAHOCTAX IIePeCcTPONKIL.
Torpa coTpyHMKaM 3aep>KIBaIN 3ap-
IUIaTy Y1 OHM paboTany 3a upero. VIHcTH-
TYT CHaBasI IIOMeIeHIsI B apeHAY, YTOOBI
HIO/Ty4aTh XOTb KaKMe-TO JIeHbINL.
Certgac «MocobIrngponpoexT» 3a-
HUMAeTCsA 9HEPreTUIeCKIMI IPOeKTa-
M BO MHOTYVX HalIpaB/IeHNAX, paboTast
0 3aKasaM «Pycrunpo» u [pyrux Kom-
naHuit. Hanpumep, MHe pacckasanmu
0 HecKoNbKuX poekTax BASC, cospma-
BaBILVIXCS, B YaCTHOCTY, A1l KamHuH-
rpaga. B atux BASC cxarblit BO3myx
Yyepe3 CKBaXVMHBI 3aKa4MBAETCA IO
3€MJTIO, IIOf], HEITPOHNIIaeMble I/IACThL.
S monsan, yro ¢ BV y nac B Poccun
He BCE TaK I/IOXO, KaK MOXXeT II0Ka-
3aThCs Ha IEpBbIN B3IAL,. EcTh nHTE-
PEecCHBIe VeV Y JIIOfY, TOTOBbIE 3aHU-
Marbcs TOi TeMOIL. B ckopoM BpemeHM
OynyT pean3oBaHbl KPYIIHbIE IIPOEK-
TBI, TaK 4TO Hallla CTPaHa VIMEEeT BO3-
MOXHOCTD BBINITI Ha IIePefOBbIe 03N -
L[VIJ TIO OTAE/IbHBIM HallpaB/IeHVSM.
Kak nIpaKkTUKaHT A IOTy4nsI 3ajia-
HJ€ PACCYNTATD TTAPAMETPbI KOMIIIEK-
ca COC u T'ASC, pasMeméHHbIX Ha
ocrpose Kumnp. [ngpoakkymympyro-
I[as ¥ COMHEYHas 9/IEKTPOCTAHIINY TaM
paboraroT coBMecTHO. Kommekc 3ajy-
MaH Ji/I IIOKPBITHA IMKOBBIX HATPY30K
B JIHEBHbIE Yachl. MHe OCTaBI/IN 3a-
Jady — IPOCYUTATD APYTOIl PEKUM pa-

60TbI KOMIIZIEKCA, B KOTOPOM VCIIO/Tb-
3yeTcs pasHMUIIA 1IeH 3IeKTPOIHEPIUN
B [THEBHBIE I HOUHBIE YaChl. S [OIDKEH
ObUI OLIEHUTDb S5KOHOMMYECKYI0 9 dek-
TUBHOCTb PabOTHI B HOBOM PEXIME,
IUISL 4eTO HY)KHO OBIIO IIPOSICHUTH MHO-
XKECTBO BOIIPOCOB, }13y4as MECTHbIE 3a-
KOHOJJaTe/IbCTBO, HAJIOTH, Tapu(Bl, Ipo-
TpaMMBI [y CTUMYIMpoBaHusa BIS.
Bo306HOB/IsIEMbIE MICTOYHMKI SHEP-
TUY, K COXKAJIEHUIO, TI0Ka He TIPIYDKI-
JUCh B HeTerazofo0pIde, ecru He
CUNTATb OT/E/bHBIX C/Ty4aeB. Bl 3Ha-
eTe, YTO HeTAHUKI CETOIHSA UAYT BCE
manbie Ha CeBep, B TPYAHOJOCTYIIHbIE
PajioHBI C CYPOBBIM KIMMaToOM. Bpap
v TaM BVIS cMoryT 3aMeHUTb OCHOB-
HOJI ICTOYHMK 9HEProcHabXeHus, pas-
B€ YTO IIOMOTYT CHU3UTD 3aTPAThl HA
9HeproobecmeyeHue u ce6ecToMMOCTb
npopyKumu. 1 ;ymaro, 4To 37iech MHO-
rOe 3aBJCUT OT MaCIITa00B BHEPEHS.
Ycrnex npusi€T, e Mbl pa3oBbEM 3Ty
HMIITY, TIOCTaBYM PellIeHNs Ha IIOTOK.
Iloyemy Tak TpygHO pasBUBaeT-
cs Manas ruziposHepreTuxa? Iloromy
YTO BE/IVKY 3aTPaThl Ha CTPOUTENIBCTBO
I'SC. Kak 651 MBI HU XOTe/N, TUIIOBbIE
PpellieHNs He TIPOXOASAT — T€0JIOTHS Be3-
Ie yHyKanpHa. OT IIPOeKTa K IPOEKTY
MEHSIOTCA CXeMBbI ITIOTUH, TapaMeTpbl
MOIITHOCTH, KOHCTPYKIMM BOFOC60pOB
U T. [i. Vicnonp3oBath yHUDUIVPOBaH-
Hble pellleHys ¥ 060pyoBaHIe He II0-
nmy4aeTcs. [Iy1d mpon3BoOACTBa AelIe-
BOT0 060pyZ0BaHNM:A HY)XeH KOHBeIeD,
HO TE€XHOJIOTWS HE CTOUT Ha MECTE I Te
>Ke TUAPOTYPOMHBI IOCTOSIHHO HOPa-
6aTpiBarorcs. IToka ofHY TYypOVHY Be-
3yT U yCTaHAB/IMBAIOT, TOAB/IAIOTCS HO-
Bble eé MoauduKanym. Vi 6pBaeT
TaK, 4YTO APYTOJi IIPOV3BOLYTEND IIPEf-
naraet 6onee feuésoe 1 3 dexTNBHOE
060pyHoBaHue, IIOf, KOTOPOe IIPUXO-
IUTCS epepabaThIBaTh BeCh IPOEKT.
ITpakTyKa 3aKOHYM/IACh, HO 5 fOTO-
BOPIMICS C MHCTUTYTOM — 51 CMOTY pa-
60TaTh TaM Ha TO/ICTABKIL.

«ITPOPBHIBHBIE MHHOBAILIM»

Pacckasvieaem Mamaseii Muxaiinosuu
ITABJIOB, npowedwiuti npou3eoocmeen-
nyto npakmuxy 6 000 «Axkmusumu».
ITepBble YeThIpe YHUBEPCUTETCKIX
Kypca, TO eCTb 6aKa/laBpyar, s yuui-
Cs1 TI0 IporpaMMe He(TelpomyKToohe-
CrieyeHust ¥ Ta30CHabXKeHMs1. 9Ta mpo-
rpaMma IpeKpacHoO IOCTPOeHa — HaM
BCE [leTa/IbHO PAacCKa3bIBa/IM 1 IIOKa3bl-
BaJI, BUAVMO, XOT€E/IN JOBECT HAIIN
IeVICTBMA IO aBTOMAaTN3Ma. 3a YeThIpe
rofia 00yueHNs s IIOHSL, YTO B HedTe-
ra3oBoit cepe BCEé OTPErymmpoBaHo
Vi TIOYTY HET BO3MOXKHOCTEN IS ITOVC-
Ka HOBBIX pelleHMIA.

Mam@Beu NMABAOB

CelfiJac 5xe, B MaTMCTPaType, MbI 13-
y4aeM He4TO COBCEM MHOE — BO30OHOB-
JsieMble MCTOYHMKY 9Hepruu. B Poccun
HOSABJIAETCA HOBas OTPAC/Ib, OHA TPeOy-
€T HEOPJVMHAPHBIX, CME/IBIX PeIleHMIt,

AKTYAABHbIV BOMPOC

MHOTZIA PYICKa, 6€3 KOTOPOTo IPOPBIB-
Hble MTHHOBALIVJ HEBO3MOXHBL. 3ieCh
€CTb, Ky/ia PacTy 1 4TO fienaTh. 5 Ora-
romapen «JIYKOVJIy» 3a To, 4T0 OH OT-
KpbUI 6a30BYyI0 Kadeapy Bo306HOBIse-
MBIX ICTOYHMKOB 3Hepryuu B PI'Y HedTn
u rasa um. V1. M. [yb6xvHa 1 gan Ham
BO3MOYXHOCTb IIPOABUTD ce6 B 9TON
HOBOI1, 04eHb MHTEPECHOIT cepe.

S neneHanpaB/IeHHO BBIOPAT TeMy
IMIUIOMA, CBSA3aHHYIO C BETPOJHEpre-
TYIKOJ, TAK KaK 3TO HallpaB/IeHle OYeHb
YBIIEKZIO MeHA. B CBA3M C 9TUM £ ITPO-
XOZIMJI IPOM3BOACTBEHHYIO IPAKTUKY
B KOMITAaHUY «AKTUBUTIY.

MHe paHee TOBEIOCh TOObIBATH
B 9TOJi KOMITAHWM, TOIJ}Aa MHE PaccKa-
3a/I11 O TOM, YTO CETOJH: IPOUCXOUT
B BETPOSHEPTreTHKE B 1[e/IOM U 4TO Ta-
Koe BeTpOMOHNUTOpUHT. KoMnanusa Mue
TIPUIJIAHY/IACh YK TOITa — BCe IpyKe-
TI0OHBIE, OLIYIeH e CIVIOYEHHOIT 60e-
BOV KOMaH/IbI.

Ha mponsBoncTBeHHOI TpaKTHKe
1 GBICTPO BIIMJICA B KOJIEKTHB, B HEM
6b110 KOMPOPTHO PabOTATh, TAK KaK BCe
TOTOBBI IIPUITY Ha IIOMOIIb APYT APYTY,
B TOM 4ICTIe ¥ MHe. MHOTY€ COTPYIHN-
KU Ha TOT MOMEHT OBUIV B KOMaH/MPOB-
KaxX Ha 00’beKTax, II09TOMY HeKOTOpbIe
3a/[aHNA A MOTydal 110 TeneoHny, yaa-
TIEHHO, ¥ MHE IIPUXOUIOCH O yMbI-
BaTbh CIIOCOOBI PElIeH s 3a/jad CAMOMY.

B BeTposHepreTuke felicTBYeT MPUH-
LIUII «CEMb Pa3 OTMEPb, OAIMH pas3 OT-
pexb». [lst paspaboTKy peHTabenbHOro
poekTa BOC HEOOXORVM [/ TebHBII
BETPOMOHMTOPUHT. [IpaBumbHO cienan-
HBIJI BETPOMOHVTOPVHT KPUTUYEH JI/Is
BCEro MPOEeKTa, Belb HETOYHOE M3Mepe-
HIIe CKOPOCTY BETpa BCETO Ha HECKO/Ib-
KO IPOLIEHTOB MO>KET BbI3BATh OIIMOKY
B pacyéTax IpefnoaraeMoii Bbpador-
KM Ha JIeCATKM TIpOIleHToB. I/ aHa-
733 Pe3yNbTaTOB BETPOMOHUTOPVHIA,
pacyéTa 1 MOIeMPOBAHIA BETPOIIEK-
TPOCTaHII MICTIONb3YIOTCA CIIelab-
HbI€ JOCTATOYHO C/IOKHbIE IIPOTPaM-
mbl. OpHa u3 Hux — WindPRO. Yto651
Hay4UTbCS C Hell TPaBIUIbHO paboTaTs,
HY>XHO IIPOJTH CIIeI[Ma/IbHbIN KypC.

B xomMmaHum « AKTUBUTI» €CTb CIIEI-
aJICT, KOTOPBII OCBOWI JAHHYIO IIPO-
TPaMMy ¥ COTIACU/ICS TIOTEMUTHCA CO
MHOJI OIIBITOM PaboTBI B HElL.

Pacuéramu freno He orpaHMYMBaETCA.
YT06bI MHXMHUPIHTOBBII TPOEKT ObIT
TIPVHAT, HY>KHO IIPEyCMOTPETD I IIPO-
ZyMaTh MHOXXECTBO Bell[eif, KOTOpbIe
IO CTATUCTUKE MPAKTIIECKN HEBO3-
MOYXHO y4ecTb. Teopys BepoATHOCTEN
3ech He paboTaeT: KOI/fa MOfCUUTHI-
Baelllb BEPOATHOCTD YIaYHOTO 3aBep-
IIeHNA CTIOKHOTO IIPOEKTa Ha OCHOBE
CTaHJAPTHBIX CTATYCTUIECKUX METO-
IVIK, pe3y/IbTaT OKa3bIBAETCS O/IM3KIM
K Hym0. Ho MH>KMHUPUHTOBbIE KOMITa-
HIY Pas 3a Pa3oM YXUTPSIOTCS «06Ma-
HYTb» TEOPMIO BEPOATHOCTEI.

Bo Bcex pea/bHBIX ITPOEKTaX ObIBAIOT
3afiep>KKH, cOOM U IPOUIe HeIIOIAfKIL,
HO KOI7TIa 32 JIe/I0 6epETCs CIUIOYEHHAs
KOMaH[Ia PO ecCOHaIOB, X 3HAHNS
Y YMEeHUA He CK/IaIbIBAIOTCS, 2 YMHOXKA-
1orcs. Hanpumep, KonmeKkTuB ycTpan-
BaeT MO3T0BOJ MTypM. Kaxkyp1il MoxeT
IOCMOTPETh Ha IIPOOIEMY C HECKOITb-
KX CTOPOH, B3BECUTD «3a» U KIIPOTUB»
C y4€TOM MHeHuMI1 Koer. B urore, Ha-
XOIMTCS BEPHOE pellleHMe CIOKHOI 3a-
Ja4y, MHOT/}A HeTPUBYA/IbHOE.

ITpakTuka 3aBepIINIaCh, ¥ TENEePh
A JIy4llle TIPefiCTaB/IAI0, YTO TAKOE Be-
TposHepreTyka. Ecu y MeHs OyaeT
BO3MOKHOCTD 10 OKOHYaHMI YHUBEP-
cuTeTa Ha4aThb pabOTaTh B 9TOM Ha-
HpaBJIeHNH, 5 6€3yCTIOBHO IIOCTapaloCh
HeE yIIYCTUTD €€. 3B
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