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NHXXEHEPbI-QHEPI'ETUKU
N CTAHOBJIEHUE MAPKCU3MA
B POCCUMN

Ha Bonpoc o Tom, kak npuwén mapkemam B Poccuto,
06bl4HO BCriommHatoT, YTo B 1883 rogy Gbina cosnaHa
rpynna "OcBoboxaeHne Tpyga" B cocTase [nexaHoBa,
Akcenbpoaa, 3acynuy, deviva n Vriatosa, a notom "Bcé
1 3aBeprenock”. 3TO BEpPHO, HO rpynna 3Ta co3naHa
Oblna B CrlaBHOM LUBEVLIAPCKOM ropoAe Nof Ha3BaHeM
XKeHega. K10 B camoii Poccum 3Hakomun paboumx ¢ Tpy-
aamn Mapkca? OgHon 13 nepBbIX MAapKCUCTCKUX opra-
Hu3auun ctana rpynna Muxavna BpycHeBa, cosgaHHas
B 1889 rogy B CaHkT-TeTepbypre.

Jlekummn no mapkeyamy paboumM YuTanu CTyAeHTbI
TexHonornveckoro, FopHoro u JlecHoro MHCTUTYToB —
OyayLume NHXeHepbl, HEKOTOPbIE U3 HUX AOCTaTO4HO 13-
BECTHbI, @ UMs1 camoro Myxavna bpycHeBa umeeTcst Ha
reorpadhuyeckon kapte. OpraHusaTop nepsbix B Poccumn
"MaéBoK" cpasy nocre OkoH4aHusi y4ébbl, B 1892 roay,
Monyynri YeTbIPEXIIETHUIA TIOPEMHBIA CPOK, @ nocrne
Hero — 10 nert ccbinkv B Axkytnn. Tam BpycHes 1 ctan
Y4aCTHUKOM Pycckoi MonsipHon akeneauumn, ero uve-
HeM HasBaH OfMH 13 OCTPOBOB B ByxTe Tukcu. YyacTHu-
KoM rpynnbl BpycHeBa Obin 1 CTyAeHT TexHOnorn4ecko-
ro nHctutyTa Jleonng Boprcosmy KpacuH.

Emy "c nepsoro 3axoaa" nonyunTb BbiClLee 00-
pa3oBaHWe He yAanocb: CPOK CCbIMKA OH MOny4un
yXXe Ha TpeTbeM Kypce. lMocne ccbinkn — y4éba B
XapbKOBCKOM MonmTexe, cHoBa uckrtoveHre. B 1900
rogy KpacuH yyactBoBan B CTPOUTENLCTBE 3NEKTPO-
CTaHUMA Ha BaKMHCKUX HEeTENPOMBICIAx 1 TOMbKO B
1901 rogy nonyumn gunnom CaHkT-INeTepbyprckoro
TEXHUYECKOTO WHCTUTYTA. AKTMBHEWLUMA YYaCTHUK
pesontoumn 1905 roga, KpacuH npogomkan octa-
BaTbCsl MHXeHepoM, 3aBedys B "OOLlecTBe anek-
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«Coto3 60pbbbI 3a 0CcBOGOXKAEHNE

BaGOqero knacca», oto 1897 roga.

HanpalumBaetcs. Tenepb NOHATHO, OTKyAa Yy MOMogoro
topucta B.W. YnbsiHoBa Obinu Takme Hennoxume 3HaHus o
COBPEMEHHOM [J151 HErO COCTOSIHUW 3MEKTPO3HEpreTu-
KW, He Tak n1? Ho 3To HenonHbI OTBET: C JaHHOM TEMOW
Brnagymmp YnbsiHOB NO3HAKOMMIICS HE B rofbl CCbIKW,
a Ha HeCKOSbKO NeT paHbLLe.

BarnsHem Ha cTaBLuyto "knaccuyeckon” dotorpa-
uo UeHTpanbHoro Wraba "Cotoza 60pbObl 3a OCBO-
OoxaeHve paboyero knacca", co3gaHHoro JIeHnHbIM B
1898 rogy. HaBepHsika MHOrMe HEOOHOKPaTHO e€ Bu-
Oenun, HO JaBanTe BCMOMHUM, KTO Ha HEN 3anevatnéH.
CrosT, cneBa HanpaBo: ManyeHko AnekcaHgp JleoH-
TbEBWUY, CTYAEHT [eTepOyprckoro TEXHUYECKOTO UHCTU-
TyTa (MTW). Sanopoxel Métp Kysbmuny, ctyaeHt MNTA.
BaHeeB AHatonun AnekcaHgpoBud, ctyaeHT MTU. Cu-
0T, cneea Hanpao: CtapkoB Bacunuin Bacunbesuy,
ctyneHT MTU. Kpxwkanosckuin [med MakcymumnmaHo-
BWY, ctyaeHT MTW. B ueHTpe 3a CTONMKOM — 4Yeno-
BEK C COBEPLUEHHO HEBEPOSATHLIM AN 3TON KOMMaHWM
obpasoBaHveM: "topuct" Bnagummp Unbny YnbsHoB.
KpanHui cnpaBa — HOnui Ocunosud MapToB, CTy-
[OEHT  husmko-matemarmyeckoro dakynsreta CaHKT-
MeTepbyprckoro yHMBepcuTeTa.

MoXHO W pJanblue NepeyncrnsaTb UMeHa TeX, KTo
CTOSIN Y UCTOKOB MApPKCUCTCKOTO ABWKeHUst B Poccuy,
HO 0coboro pasHoobpasusi He nonydnTcs. Mapkcuam
B Poccuio npuwén younuamu 6ygymx MHXeHepos,
OyayLUMX 3HEPreTUKoB — 3TO NpocTo dakT. Jingep co-
Lman-4eMoKpaTU4ecKkoro ABmkeHns Bnagummp JNeHuH
o onpeaeneHnto Bbin B Kypce caMbiX NOCNEAHNX A0-

Bbopuc
MAPUMHKEBMY

Crogr, cneBa HanpaBo: ManueHko AnekcaHap JleoHTeeBud (1870-1930), ctyaeHT lMetep-
Oyprckoro TexHuyeckoro nHctutyTa (MTW). 3anopoxel Métp Kyabmund (1873-1905), ctyneHT
MTN. BaHeeB AHaTtonuii Anekcanaposud (1872-1899), ctyneHT INMTN. CuasT, cnesa Hanpaso:
CrapkoB Bacunuin Bacuneesnd (1869-1925), ctyaeHT IMNTW, BnocneacTsnm — AnMpekTop-pac-
nopsigutens MIF3C-1 ; KpxkmkaHosckun Meb Makcumunuarnosud (1872-1959), ctyaeHt MNMTH,
BrocneacTsum — oauH n3 cosgarenen nnada NOBJ1PO n npeacenatens MOJANPO; YnbsHoB
(NennH) Bnagnmnp Minbnd, Bnocneactsum — npeacenatens CoBeta HapodHbIX KOMUCCapPOB
PC®CP n CCCP, nHuupmatop cosgaHust u peanusaumm FO3MNPO; Maptos FOonuii OcunoBund
(1873-1923), cTymeHT hmanko-matemaTmdeckoro dakynsreta CaHkT-INetepByprckoro yHuBep-
cuTeTa, BnocneacTsum — oguH us nuagepos PCOPI(M), «MEHbLLEBUKOBY.

Tpr4eckoro ocaelleHust 1886 roga" (aganee — O30)
KabenbHOW CETbIO POCCUICKOM CcTonMupbl. HassaHue
KOMMaHuM pycckoe, HO MpuHagnexana oHa 6patbamM
CumeHcam, bnarogapst Yemy KpacuH, nocrne Toro Kkak
ero Bbicrnanu n3 Poccumn, B 1908 rogy Obin npuHAT
Ha paboty B chupmy "CumeHc u LLykkapt" B Bepnu-
He. KpacuH Obin AecTBUTENbHO TanaHTNMBLIM UH-
XeHepom: yxe B 1909 rogy OH cTan pykosoguTenem
GeprmHckoro unuana komnanuu, a B 1911 rogy emy
[oBepunu eLle Gonee BbICOKWN NOCT — reHeparbHO-
ro npegcraBuTens B Poccuu, YTo 1 MO3BOMUIO eMy
BEPHYTbCA Ha poauHy. Tak YTO NepBbii HAPOAHbLIN
Komwmccap Toproenu n npomsiwneHHoctn PCOCP, ¢
OJHOWN CTOPOHbI, KOHEYHO, MNaMEHHbIA PEBOMIOLIMO-
Hep, C ApYro — OAMH U3 NyYLIMX UHXEHEPOB-3HEP-
reTmkoB Lapckomn Poccuu.

WmenHo Jleonnp KpacuH B 1891 rogy npvieen B
rpynny bpycHesa eLl€ ogHoro crygeHta TexHororu-
Yyeckoro MHcTuTyTa — Meba KpxuxaHosckoro. Ja-aa,
TOro CaMoro aBTopa PYCCKOro nepesoaa "BapLuasaHku',
Yeroseka, ¢ KoTopbIM Briagumup JleHnH 0o KoHLa Xu3-
HM ObIn Ha "Tbl", Byaywero rmaey komuccum FOJJTPO,
nepeoro npeacegatens focnnaHa, cosnartens KoHLen-
ummn EgmHoii aHepreTudeckon cuctembl CCCP. B 1897
rogy B Bospacte 25 net KpwpkaHOBCKWM Npubbin B
ccbinky B MuHycUHCKUN ye3n, roe oTObiBan CCbifky U
JleHuH. CcbinbHble couman-4eMoKpaTbl HAXOAWUNM BO3-
MOXHOCTb 7151 BCTPEY 1 B TEX KPAsIX — B KPECTbSHCKNX
n3bax, npu nyyrHax ga ceeyax. 3a nnevamu Kpxuka-
HOBCKOrO TPV PEBONOLMM, ABE MUPOBbIE BOWHbI, [O-
ONPO v nepBble NSATUETKW, CO3OaHME JHepreTnye-
CKOro MHCTUTYTa, cosnaHme EQC CCCP n koHuenumm
3HepreTuyeckoro obecneyeHnst ropogos. B 1956 rogy
oH "BcTpamean" B coctaB EQC CCCP nepayto ASC —
ecnm  KTo-Hnbyab pelumtcs  Hanmucatb  Guorpadmio
["M. Kp»maHOBCKOTO He CTOMbKO Kak PeBOSoLMOHe-
pa-MapKCcuCTa, CKOMbKO Kak UHXEHepa-aHepreTuka, To
HassaHue "OT Mny4nHbl 40 aTOMHbIX PeakTopoB" NPOCTo

CTVDKEHU SHEPreTuKu, MMEHHO MO 3TOW NPUYMHE OH
N cTan nonuMTUYecKUM AesTenieM, KOTOpbl NpoBO3-
rmacvn: "KommyHnam ectb CoBetckas BnacTb NIoc
anekTpudmnkaumsi Bcer crpanbl”. Vctopus 3apoxae-
HUS 1 Pa3BUTUS MapKCUCTCKOro ABuxeHus B Poccum
CrnoXxurnack TaK, YTo ero nuaep uven barax 3HaHui,
NO3BONVBLUMIA BbIABUHYTb 3TOT NO3YHr. cTopus pas-
BUTUS SNEKTPO3HEPreTnkM B Poccum npueena kK Tomy,
YTO 3TOT F103YHr Obl yCcrbilLaH 1 noaaepxaH npodec-
CMOHanamu, KoTopble He TONbKO MOACKasanu JIeHnHy
camy uaeto anekTpudmkauum, Ho 1 "nepesenn” eé€ Ha
TEXHUYECKUI SI3bIK, HAa A3bIK CTPOUTENbHBLIX CMET Nna-
Ha FO3JPO.

OT0T NnaH He BbIN HEKMM "OTKPOBEHMEM CBbILLE", Er0
pa3paboTka He OrpaHNYMBAETCSI CYUTAHBIMU MEeCsILLAMM
mMexay despaném n gekabpém 1920 roga. MNpopaboTtka
oTAenbHbIX ero oparMeHToB Lna ¢ Havana XX Beka,
HO HWYEro eamHOro, LIEHTPanM3oBaHHOMO B YCIOBUSX
Lapckoi Poccumn co3gaHo He 6bino. [JocTukeHust Bbl-
JAlOLLMXCH POCCUNCKNX 3HEPreTUKOB, CPEAM KOTOPbIX
Takue umeHa, kak b.C. Akobu, N.H. Abno4kos, A.H. Jlo-
abirviH, ®.A. Mupoukuin, M.O. Oonmeo-[00poBonbckui,
A.I. Ctonetos, A.C. Nono., He NPUBOAWINM K PasBUTHIO
OTEYECTBEHHOW 3HEPreTMYeCcKOn MPOMBILLIIEHHOCTU: K
1913 rogy [ons pycckvX KanuTanoB B MPOM3BOACTBE
3rNeKTPOoTeXHMYecKoro obopydoBaHus edBa OOTAMBa-
na no 30%, oa n co Bcem ocTanbHbIM Aena obcTosnm
KpanHe neyanbHo. Kak npumep: ynomsiHytoe O30 6bi1o
MOHONMOMbHbBIM NOCTABLLMKOM 3MEKTPo3Heprun ans Mo-
CKBbI; CPOK KOHLIeCCUM 3akaHumBancs B 1945 roay.

OHepreTndeckas Lwkona B Poccum passuBanach,
KOHLIEHTPUPYSICb BOKPYI NETepOYpPreknx MHCTUTYTOB —
TexHnuyeckoro 1 OnekTpoTexHuyeckoro 1 MockoBckoro
BbICLLErO TEXHMYECKOro yunnuia. Ho a1o 6binm LeHTpbI
HayK1 akageMV14eckoro ypoBHS, a, Kak U3BECTHO, Nobas
Teopwus NnoBepsieTcs NpakTukon. M Bot TyT — eLwé ogHo
YOMBUTENBHO yAa4HOE CTeYeHVe 06CTOATENLCTB: B Ha-
Yane Beka B MockBe CROXWUncs LEHTP MMEHHO NpakTu-

YECKOrO JMNeKTPOCTPOeHUs!, YeM Mbl 0653aHbI Pobepty
Opyapaosudy KnaccoHy, MMsi KOTOPOro BCMOMMHAIOT, K
COXarneHwo, O4eHb PEfKO.

POBEPT KITACCOH —
NHXEHEP U MAPKCUCT

Pognnca Pobept KnaccoH B 1868 rogy B Kuese, B
CeMbe OHEMEYEHHOTO LWBeaa dayapaa OpHecToBMYa
Knaccona, maructpa dapmaumn, SOCHYXuBLUErocs
[0 YMHa KOMNEeXCKoro aceccopa. dayapa OpHecTo-
BMY YMep paHo, B 46 neT, ocTaBmB CBOeW BAoBe AHHe
cTapLyto goyb MoraHHy, ceiHa PobepTta n mnagiyto
noub Onny. Onna OpyapaoBHa npoxuna Bcero 35
nert, Ho, BbINASA 3amyx 3a [eTtpa Naenosuya Anek-
caHgpoBa, ycrnena poauTb cbiHa AHaTtonus. Pobept
KnaccoH, KpECTHbIN OTeL, CBOEro NnemsiHHUKa, Bpsg,
nv poragbiBarcsi, 4to AHatonui NeTpouy Anekcan-
[OpOB CTAHET OAHVMM U3 OCHOBOMOSIOXHWUKOB HaLLero
aTOMHOro npoekTa, copaTHukom Mrops Kypyatosa u
npesngeHtom AH CCCP. B 1886 rogy Pobept Knac-
COH YCMEeLLHO NOCTYNWI Ha MEXaHNYeCKoe oTAeNeHne
[MNeTepOyprckoro TEXHONOrMYECKOro MHCTUTYTA. Janb-
we — rpynna bpycHesa, B koTopon KnaccoH Bén Te-
OpeTnYecKMe 3aHATUSA No MapKeM3My Ansd paboymx v
CTYLAEHTOB, B TOM Y1Cne 1 ANsi crylaTtenbHuLbl Beic-
LWKMX XKeHckmx KypcoB Hapexapl Kpynckon. Tem He
meHee Pobept KnaccoH yuuncsa 6e3 nepepbiBoB Ha
TIOPbMbI U CCbINKM — Er0 YBIIEYEHWE 3NEeKTPO3Hepre-

cTpouTenbcTBa B 1898 rogy Gbina obycroeneHa crpe-
MUTeMbHBIM POCTOM Crpoca Ha 3MekTpoaHepruo B Mo-
CKBE U HEBO3MOXHOCTbBIO YAOBNETBOPUTL 3TOT CMPOC 3a
CYET anekTpocTaHuum "leoprmesckasn”, paboTaBLuen Ha
MOCTOSAHHOM Toke. KraccoH C nocTaBrneHHow 3apaden
CMpaBWICs, XOTS NS 3TOr0 eMy MPULLNOCh MHOMOKpaT-
HO e3anTb B epMaHuio, OTKyda NOCTYNarno npakTu4ecku
BCE obopynoBaHue. Kpome Toro, Pobept Snyapnosudy
oBHapyxvn eLwwé ofHy HenpuaTHYt0 0COOEHHOCTb — B
CTPOUTENBCTBE 3MNEKTPOCTAHLMM  y4acTBOBanM BCEro
[Ba PyCCKVX MHxeHepa. MoxHo Bblno nepecunTatb no
narnbLiam pycckux pabounx, AOMyLLUEHHBIX K MOHTaXY U
HanaxvBaHuio obopyaoBaHust. MNpuynHa — B cucteme
BbiCLLEro ob6pa3oBaHust Poccumn: Ha TOT MOMEHT He Cy-
LLIECTBOBaNO CrneumansHOCT!  "MHXEHEp-3neKTpoTeX-
HUK", He ObIfI0 U CUCTEMbI NMOAFOTOBKM KBanmduumpo-
BaHHbIX paboumx.

KrnaccoH 3apymarcs Hag 3Toi npobrnemon ewé B
CaHkT-lNetepbypre, HO Torda »aHgapmckoe ynpae-
JIEHNe He PaspeLunrio eMy OpraHvM3oBaThb Kypcbl Ansi
pabounx n3-3a ero cesizeyi ¢ Mapkcuctamu. B pyko-
Boactee OB0, B nnmaHax KOTOporo Obino JanbHew-
Lee CTPOUTENBLCTBO 3NEKTPOCTaHLUMI B Poccuu, Toxe
MpeKpacHo MOHUMArM, 4YTO MECTHble CreuuanucTbl
KpalHe HeobxoauMbl. MOHTax M BBOZ, SHEProbrnokoB
B 9KCMnnyaTauuio Mornv obecneunTb npurnallaemble
eBponenckne NPodeCCHoHarbl, HO BOMPOC CaMOW 3KC-
nnyarauuy TakuM crnocobom peLLnTb BbInio HEBO3MOX-
Ho. B pesynsrate KnaccoHy 6bin BbigaH "kapT-GnaHi”
Ha camocCTosTeNbHbIA NOAGOP M MOArOTOBKY KafpoB,

JNENTPHYECKNA MAPKCH3M
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TUKOW OKa3anocCh BbiLLe UHTepeca K peBOOLMOHHbBIM
y4eHusIM. IMeHHO B Te robl B MUPOBOW 3MEKTPO-
aHepreTuke wwna GypHas "BOMHA 3NEKTPUYECKUX TO-
KOB" Mexay CTOPOHHUKaMM UCMONb30BaHWA NOCTOSH-
HOro N NepeMEeHHOro TOKOB, U KnaccoHy Hakamn atux
CMOpOB OKa3arcs Kyaa kak bnvke.

B 1891 rogy PoGepty KnaccoHy OTKPOBEHHO Mo-
BE3MO: aHImunckoMy uHxeHepy JlnHaceto Bunbsivy,
Ybs1 KOMMAHWS MO BOAOCHAGXKEHMIO M CTOYHBIM BOAaM
OasvipoBanacbk Bo PpaHkdypTe-Ha-ManHe 1 kak pas
B 9TO BpeMsi BbINOMHsAMa psig 3akasos B Poccum, no-
TpeboBarncst MOnoaoW BbIMYCKHUK CO 3HAHWEM HeMeL-
KOro s3blka. KnaccoH, nonyymsLUMi pekoMeHaaumto ot
pektopa NTU Hukonas MNMaenoBuya UnbuHa, OT Takon
OKa3WW OTKasblBaTbCA He CTas: OH MOHMMAas, 4YTO K3
Poccun emy nopa Ha kakoe-To Bpemsi yexaTb — 3TO
ObIn nyywmn cnocod xots 6bl BpeMeHHO 13baBnTbLCS
OT nonuuerckoro Hagsopa. [obpaswmcb fo EBponbl,
nHxeHep KnaccoH He npemuHyn nobbieats B Litopuxe,
YTOBbI NINYHO NO3HAKOMUTLCA € [nexaHoBbIM, HO Kyda
6ornee 3HauUTENbHBIM COBLITUEM NS HEro CTano y4va-
cTue B MexayHapoaHOW 3reKTPOTEXHNHYECKON BbICTaB-
ke B0 ®paHkdypTe.

WmeHHo Tam Mwuxamn Ocuvnosud [Jonmeo-[o6po-
BOMbCKMA BMEPBbIE B UCTOPWUM MPOOEMOHCTPUPOBar
nepenady nepemeHHoro Toka no JI3N ¢ HanpsbkeHnem
B 8500 BOMbT Ha paccTosiHuM B Lenbix 57 kv, ot Jla-
ypcpeHa o dpankdypta. [Honmeo-LobpoBonbekui,
nsobpetatenb TpéxdasHbiX reHepartopa, ABuratens u
TpaHcdopmaTopa — OCHOBbI 3MIEKTPO3HEpreTukn XX
Beka — ¢ 1881 roga BbIHYxaeH Obln XuTb B lepmanum,
MOCKOIbKY 3a y4acTvie B CTyAEHYECKNX BOMHEHUSIX eMy
3anpeTunn nonyYeHre BbicLlero obpasoBaHus B Poc-
cuiickon mmnepun. [leMoHcTpauus paspabotok Jonu-
BO-JoBpOBONbLCKOrO MpoM3Bena HacTornbKo rmybokoe
BrMeyaTrneHne Ha BCeX Y4yacTHMKOB PpaHkdypTckon
BbICTaBKW, YTO MMeHHO 1891 rog npuHsTO cunTath da-
TOW Havyarna BCEMVPHOW anekTpudukaumn. ACCUCTEHT
JInnacesn PobGept KnaccoH obecneuvBan wamepeHve
pes3ynsTaToB COCTOSIBLLENCS ANeKTponepeaaym, 1 ¢ Toro
MOMeHTa TpéxdpasHble nepemMeHHbIn Tok 1 JIAMN ctanm
ero koHbkoM. [ns Poccuu, kyna KnaccoH BepHyncs B
1893 roay, cneumanncTbl-NMPaKTUKL Takoro YPOBHS! Bbiin
"LUTYYHbIM TOBAPOM", YTO U CTaro NPUYMHOM NpurnaLle-
HUS1 ero Ha MOCT pykoBoauTens anekTpudukaumm Ox-
TUHCKMX NMOPOXOBbIX 3aBoA0B B CaHkT-leTepbypre.

Wror pabotbl KnaccoHa B CaHkT-NeTepbypre — BTO-
pas B uctopum Poccum MNIC motHocTeio 270 KBT. Tpéx-
hasHbI reHepaTop M pacnpedenuTensHas ceTb Ans
TpExchasHbIX ABUraTenen CTaHKoOB Ha 3aBoAe — OTINY-
HbIn AebtoT KnaccoHa Kak nHxeHepa-aHepreTuka. B 1e
e rofibl Ha ero CYeTy MosIBUMOCH €LLE OAHO OOCTMKE-
HWe, pesyrsTar KOTOPOro U3BECTEH MHOTUM: B KBapTUpe
MOJIooro MHxeHepa Ha OxTe Havan paboTaTb Mapk-
CUCTCKUI Kpy>KOK, 1 B 1894 rogy Pobept Spyapnosud
nosHakomun Hapexay Kpynckyto "C OgHWM BOMmKaHM-
HOM" — MMeHHO Tak KnaccoH npeacTtasmn cobpasLwmm-
¢ Bnagumumpa YnbsiHoBa. OgHako B 1896 rogy Pobept
Opyapnosyd nonagaeT nog NOTHbIA NPECCUHT CO CTO-
POHbI >KaHOAPMCKOTO YrNpaBIeHWsi — HECKOMbKUX 00bl-
CKOB 1 YCTaHOBIEHWS HErMacHOro Haa3opa okasanoch
[OCTaToOMHO Anst Toro, YTo6bl KnaccoH B AanbHenwemM
COCPEAOTOMUIICS UCKITFOYUTENBHO Ha SHepreTuke.

[Mo 3aBeplueHMn pabotbl Ha OXTMHCKUX 3aBodax
KnaccoH monyuun npegnoxeHvie, OT KOTOPOro OnsiTb-
Taku He cTan oTkasbiBatbesi, — O30 npurnacuno ero
Ha MocT "cTapLuero TexHuka" cHavana B cBoé [letep-
Oyprckoe, a 3ateM B MockoBckoe otaenenve. "Crap-
LUMI TEXHUK" TOTO BPEMEHW — 3KBUBANEHT HbIHELLHEro
"rMaBHbIN UHXeHep", YTO COOTBETCTBOBANO 006s3aHHO-
CTSIM, KOTOPbIE B TEYEHME CMEAYHOLLMX AECATUNETUN Bbl-
nonHsin Pobept 3ayapaosud. OH ybenun pyKoBOACTBO
030 B npenMyLLECTBaX MNEPEMEHHOr0 TPEXFa3HOro
TOKa, 1 HoBbIM MpoekTom KnaccoHa ctana "LieHTpanb-
Has anekTpoctaHuus O30 B CaHkT-lNetepbypre" Ha O6-
BOAHOM KaHarie, 76, No3BoNnmMBLIas 3aKpbiTb CEMb AMeK-
TPOCTaHLMN Ha NOCTOSIHHOM TOKe. JTa ANeKTPOCTaHLMA
1 cenyac "B cTpor”, pabotaet B coctase LleHTpanbHom
TOL, 3C-1 OrK-1.

Crepytowee HasHadeHue KrnaccoHa — crapLumi
TexHuk B Mockosckom otaeneHun O30, 3agadva — obe-
CreveHne BBoAA B SKCrflyaTaumio S1eKTpUYECKon HYacTu
areKTpocTaHumMM Ha PayLuckoi HabepexHoi. PayLckas
3reKTPOCTaHLMsA cerogHs — [ocyaapcTBeHHas aneKTpo-
ctaHums Ne 1 um. M.l Cmmnposrya. HeobxoaumocTb eé

xota He B Mockse, a B baky. KnaccoH Obin otnpasneH
Ha KaBka3 B 1900 roay, a OneKTpoTEXHUHECKNA UHCTK-
TYT (HblIHe — CaHkT-lNeTepOyprckmin rocyAapCTBEHHbIN
3NEKTPOTEXHUYECKUIA UHCTUTYT) MOMYYnrl CTaTyc BbiC-
wero y4yebHoro 3aBeaeHusi B 1899-m; cpok obyyeHusi B
HEM cocTaBnsn veTbipe roga. Cnpoc poxagan npeano-
XKEHVe, a NPenrioxXeHre B LJAHHOM KOHKPETHOM criyvae
He ycreBario 3a CrpoCoM.

BAKY — KY3HULIA POCCUMACKUX
KAOPOB AndA 3HEPTETUKKA

O30 roToBUNOCh K CTPOUTENLCTBY ANEKTPOCTAHLIMIA
Ons HedpTAHbIX NpMMcKoB Baky — oHY B TO Bpemsi pabo-
Tanv Ha NapoBbIX ABUraTernsix, YTo NPUBOAMIO K YacTbIM
OMyCTOLLUMTENBHBIM NoXapam. PayLickas amnekTpocTaH-
ums pabotana Ha GakMHCKOM Ma3yTe, anekTpudmKaLms
MPUMCKOB MOTTIa MPUBECTMN K CHXKEHMIO CTOMMOCTM 3TO-
IO Cblpbsi, TO €CTb C 3KOHOMUYECKOWN CTOPOHbI AENCTBUSA
O30 6bIn BbIFOAHLI U HE(TAHMKAM, U SHEPrETVKaM.
Ona KnaccoHa CTpOUTENbCTBO anekTpocTaHumin "be-
nbin ropoa" (HeiHe — BakuHckas TOC) n "Bubn-Onbar”
(cenyac B eé 3gaHnm — My3el KaMeHHOW neTonmcu) —
HOBasi CTyMNeHb Kapbepbl MHXeHepa U poCT aBTopuUTETa,
B TOM YUCIIE U KaK YeroBeka, CrocobHOro noarotoBnTb
KBanMULUMPOBaHHbIX CNELWaniCTOB.

BoT HekoTOpble MMeHa 3TUX CreunanucToB — OHK
CTOAT TOro, YToBbl UX BCMOMHWTL. Bacunuin Bacwnbe-
By CrapkoB, "4enoBek c dpotorpachumn”, apectoBaH
BMecTe C JIeHMHbIM 1 KpXKkaHOBCKMM, CCbifika B TOM
e MuHycuHckom yesne, B 1904 rogy — AuvpekTop
anekTpocTaHuum "benbin ropoa”, B 1907-m — gupekTop
anekTpocTaHumn "TpamearHas" B Mockee. C 1921 roga
OH 3amecTtutenb Toprnpena CCCP B 'epmanmn: FTO3JT-
PO Habvpan xoa, TpeboBanock o6opynosaHue, Tpebo-
Barics npodeccuoHan oTpacin ¢ XOPOLUMMM CBA3SIMM.
Cesasn atv CtapkoBy nomoran BbiCTpamBatb JleoHna,
KpacuH, kotopeii ¢ 1900 roga Tpyauncs B baky, npoek-
TUPYS M NPOKIaabiBas kabernbHyo CeTb 00enx ANeKTpo-
CTaHUMI, B CBA3W C YeM C nogadn KnaccoHa n Havan
coTpyaHuyaThb ¢ "CumeHc un LLykkapt".

B Baky y KnaccoHa nosiBunmce ABa cTyaeHTa-npak-
TUKaHTa: Gyaywmi pykoBoauTenb crpouTenscTea Lla-
TypcKkow anekTpocTaHumn u Orenpol OCa AnekcaHap
BacunbeBny BuHTep, a Tawke Buktop OmuTprieBny
KuprnnyHmkoB, BNOCneaCTBUM aKTUBHBIA Y4aCTHUK pas-
paboTkn 1 peanusaumm nnaHa MO3JTPO.

lotoBun KnaccoH v kBanmuumpoBaHHbIX pabounx,
NOATAIMBast UX A0 YPOBHsI, KOTOPbIA MOXHO CuHWTaTb
CpeaHUM TexHuYeckum obpasoBaHneM. VimeHHo B baky
Morny4Mn HOBYHO Anst HEro Npodeccuto cneLyanicTa no
TpaHcopmaTopHomy  xo3sncTBy Cepren HAkosnesud
AnnunyeB — KnacCoH NpWHAN ero B LUTaT COTPYAHUKOB,
HEeB3Vpas Ha TO YTO TOT TOMbKO YTO OTObI THOPEMHbIA
CPOK 3a y4yacTvie B OpraHu13aumm CTayku.

O Tom, kTO Takas Hapexga Annunyesa, U O TOM,
YTO MeTepbyprekyto KBapTupy cemby AnnunyesbiX B
KayecTBe SIBOYHOW UCMOMb30BanM MHOTME PEBOMOLW-
OHepbl, B ToM uncrie B.W. NlennH n W.B. CtanuH, ns-
BECTHO XOPOLLO. BOT TOMbKO Mano KTo 3agymbIBaeTcsi O
BeLlax cyrybo 6bITOBbIX: OTew, YeTBepbIx AeTen Cepreit
Annunyes 6bin €AUHCTBEHHLIM PaboTHMKOM B CEMbe,
HO U KkBapTMpa Obina YETLIPEXKOMHATHOMW, U TMMHa-
3u4eckoe obpasoBaHve y BCEX ero AeTell MMEnNoch.
Ero oknag B nutepckom otaeneHnn O30 cocTaBnsan
150 pybneii B MecsiL, Tak YTO C y4ETOM YPOBHS LiEH
AnnunyeBbl OTHOCUINUCL K cpegHeMy knaccy. Ceprein
Annunyes K MOMEHTY €ro nepeesaa B CTONULY UMne-
pUK 3a aHTUNPaBUTENBLCTBEHHYIO AEATENLHOCTL MMEN
NATb apecToB U TPU CpoKa CCbifkv. Tem He MeHee B
MeTepOypre OH Xun CoBEPLLEHHO NneranbHo, 6e3 nonu-
LieCKoro Haa3opa, nockornbky 6e3 Annunyesa paboty
3MEeKTPOCTaHLMIA M NOACTAHLMIA, BOPOBbLIX 1 JOMOBbIX
TPaHCOPMATOPHbIX MYHKTOB, coopyxaembix O30 B
obevx cTonuuax n nx npuropogax obecneunsats ObINo
Obl NPaKTN4YECKN HEBO3MOXHO.

"ANEKTPOMNEPEOAYA" —
NEPBAA PAUOHHASA
QNEKTPOCTAHLUUA POCCUN

BepHyBwmce B MockBy, Pobept KnaccoH npo-
eKTMpOBan paclmpeHne molHocten "Payuickon”

N CTpoMTenbCTBO "TpamBamHOW" 3MNeKTPOCTaHLIMN
B Mockse, a B 1911-m npucTtynun kK paspaboTtke u
CTpouTENbCTBY nepeon B Poccun pavioHHOW anek-
TpocTaHuuu, paboTaBlle Ha MECTHOM TomnueBe —
Topdoe. "OnekTponepenava”, BBeAEHHAsi B CTpoW
BecHo 1914 ropa, notpeGoBana CTpouUTENbLCTBA
J19MN HanpsbkeHvem 30 kB ans notpebutenen boro-
popackoro yesaa Nogmockosbs 1 70 kB ans notpebu-
Tenen Mockebl — Toxe Brepsble B Poccun. Crnoso
"Bnepsble” Ans HelHewwHen MTPAC-3 nm. P.3. Knacco-
Ha MOXHO MOBTOPSATb MHOTOKPATHO: MeTannmM4yeckne
onopbl JIOMM, nepexoapl JIOM yepes pekn un xenes-
HYI0 [0pOry, NepBbIii OMbIT 06bEeAVHEHHOW paboThl
OBYX KPYMHbIX anekTpocTaHumn ("Onektponepegaya”
¢ 1915 ropa paborana napannensHo ¢ "Payiickoin”),
nepBbIvi OMbIT paboTbl ¢ Topchom ByayLero pykoBo-
autensa coseTckoro [masTopda ViBaHa VBaHoBuua
PapyeHko, nepsas npunuyHas sapnnata Ans Kom-
Mep4YecKoro avpekTopa ctaHuumn meba KpxnkaHos-
CKOro, NepBoe noTpebutensckoe obLLEeCTBO, OpraHu-
3aumen kotoporo 3aHumarncst Baunas Baunasosud
Boposckuii. "OnekTponepenaya” ctana aons poccuii-
CKMX 9HEpPreTMKoB CBOeOOpasHbIM "MCMbITaTeNbHbIM
nonuroHom", rae otpabaTtbiBanMCb CaMble HOBble
s TOro BPEMEHMW M306peTeHNs 1 yry4yLLEeHUs UMe-
IOLLIMXCS TEXHOMOMU.

W 3pechb e KONnekTuB LUTaTHbIX MHXEHEPOB, MO CO-
CTaBy, kak BuauTe, noxoxun Ha "LIK BKI(6) Ha 6onortax",
MomnyYmn eLwé oauH OnbIT: NepBoHavarnbHasi cMeTa, Co-
cTaBneHHas KnaccoHom, yBenuumnack Bagoe: ¢ 6 4o 12
MIH. pybnein. 75 Bépct ot Mockabl, TopdsiHoe 6onoTo
Ha Bepery o3epa yboxbe, NonHenLee oTcyTCTBUE A0~
pOr ¥ Xunbsi — BOT YCINOBWSA Nepes Havanom pabor. M3
BocnomvHaHun KnaccoHa: "lMpuxogunock CTpouTb He
TOMBKO KBapTUPbI M OBLLEXUTUS, HO 1 BOMbHULIbI, LLIKO-
nbl, cknagpl, 6aHn 1 Np. — CrOBOM, BbICTPOUTL HEOOMb-
LoV ropoa”.

OneKTporopck — ropofd, obrnacTHOro MOAYNHEHNS
HauMHancsa kak Mocénok npu craHumm, B 1915 rogy
€ero HaceneHue coctasnsno yxe 6onee 4000 yenoBek,
Tam MosIBUNMUCb SICN U PEMECTIEHHOE YYMnuLLe, No-
YTOBO-TenerpadHoe ynpaeneHve, MarasuHbl, faBkv 1
CTONOBble, HEBOMbLUAs FOCTUHWLA AN NPUE3XUX crie-
umanucToB, pabouunii Krnyo, Xene3HoOopoXHasi CTaH-
LMS. YUNTbCH MHXEHepaM-aHepreTMkam npuxogmnocs
B OyKBanbHOM CMbICIIE CMOBa Ha Xoay, HO OMbIT JOPO-
FOro CTOMI: HarMOMHIO, YTO Ha CaMun AMEKTPOCTaHLMM
ywiro He 6onee 8% Bcero ob6bémMa rHaHCMpPOBaHUSA
nnaHa MO3J1PO, a 92% — 370 KOMMNEKCHOe pa3BuThe
MPOMBILLMEHHBIX N CEeflbCKOXO3ANCTBEHHbBIX PavioHOB,
KOTOpble NIIAaHOBO CTPOUMUCH BOKPYT HOBbLIX CTOYHM-
KOB 3eKTporeHepaLmu.

LAPCKUE MHXEHEPbI U FO3NPO

Pasymeetcs, Pobepta KnaccoHa u ero konner no
O30 cpasy nocne peBonoLMU NPUBNEKNM K paboTte
no nnaHupoBaHuo anekTpudmkaumm Poccumn. Oce-
Hbto 1918 roga no uHuumatuee JleoHnpga KpacuHa
ObIn co3naH LleHTpanbHbI aNeKTPOTEXHUYECKUIA CO-
BeT (LUAC), B cocTa koToporo BoLEN 1 KnaccoH. Yxe
B aHBape 1919 roga KnaccoH npeanoxun nonHocTbo
rOTOBbIV MPOEKT cTpouTenscTea LLaTypckon anekTpu-
YecKoW CTaHumW, HadanbHukom "LaTypctpos” 6bin
Ha3HayeH A.B. BuHTtep. 13 BocnomuHaHui KnaccoHa:
"Mpumep LUOCa noaTeepkaaeT, YTo TeEXHNYecKasn WH-
TENNUIEHUMs] OTHIOOb He YyXOaeTcsl rocyaapCTBeH-
Hon paboTbl. Mpy 3TOM 3a rog B 3TOM OpraHM3aumu
MOXHO bblIro 3apabotatb He 6onee 6000 pybnen, nnm
yHT caxapa. Nodemy xe MHXeHepbl Tak OXOTHO pa-
ootanu B LIGCe? UHTepec k peanbHon pabote. Hu-
KTO He MeLuaeT pabote LIOCa, oHa npoTekaet cosep-
LLEHHO CMOKOMHO, M B 9TOM 3aKI04aeTcs 0OObsicCHeHNe
TOrO, YTO OHa CTOfb MIIOA0TBOPHA".

Bce npouve pombicnbl M3 pa3menoB  "LUMKapHbI
npoanaék’, "Ooyno YeKMCTCKOro HaraHa B GOky" — uc-
KaXkeHne mpoCToro hakTa: UHXeHepbl CMOMMW NPUCTY-
nnTb K peanbHoi pabote. KnaccoH pa3paboTan npoekT
LlaTypckoi anekTpoctaHumm B 1914 rogy, HO OH He 6bin
BOCTpeboBaH Npy Liapckom npasuTenscTee, a B CoseT-
ckovi Poccum npuctynunu K ero peanmnsaumm, Kak TornbKo
nossonuna obcTaHoBKa Ha PPoHTaXx.

leHpux OcunoBuy MpadpTvo npoekT BonxoBckon
AC paspaboran B 1911 rogy, ogHaKo LapckoMy
npaBuTeNbCTBY ObINIO HE OO Hero, a Mo pacnopske-
Huto JleHnHa "BonxoBcTpon” Obin OpraHvW3oBaH Yxe
B 1918-m, cTpoutenbcTBo Hadanock B 1921-m. lMep-
BbIi NpoekT NAC Ha [Henpe Obin paspaboTaH eLwé B
1894 rogy Bcesonogom EBreHbeBnyemM TUMOHOBBIM,
Ho 20 neT He 6bIn BocTpeboBaH — [Henpol OC cran
coctaBHon YacTbto FOJJTPO. Cnncok anekTpocTaH-
LIMI, NPOeKTbl KOTOPbIX BbinMn paspaboTaHbl Lapcku-
MW VHXEHepaMu, a peanu3oBaHbl TEMU XKe MoabMU,
HO yXe WMEHOBaBLUMMUCS WHXEHepaMn COBETCKM-
MW, MOXHO npogorkaTte 1 npogornxkate. CyTb xe nx
ycnexa ccpopmynupoBan umeHHo Pobept KnaccoH:
POCCUINCKME IHEPrETUKN BMEPBbIE MOMYYMN BO3MOX-
HOCTb paboTaTtb peasnbHo, 6e3 nomMex nmeHHo npu Co-
BeTcKom BnacTn. KoHe4yHo, He Bce Liapckue NHXeHepbl
3anucanncb B KOMMYHUCTUYECKYIO NapTuio, HO 0e3
6OnbLUEBMKOB BCE MX NMPOEKTHI Tak Obl 1 OCTaBanvchb
"paboton B cTon".

Bot u otBeT Ha Bce Mugbl: TOJJTPO Bbin HEBO3-
MOXeH 6e3 Lapckux MHxXeHepoB, 6e3 JOCTUKEHUN OT-
€4ECTBEHHOWN 3HEPreTU4eCKoW LLKOIbIl, HO HEBO3MOXEH
OH 6bIn 1 6e3 BONbLLIEBUKOB; NCTOPUA pacriopsannacs
TaKk, YTO Cpeau LapCKuX WHXeHepoB OO0rbLUEBUKOB
6bIno BnonHe goctatodHo. [a, uapckas Poccusi, yto
HasblBaeTcs, "cospena” Ans pbiBka B CBOEM MPOMBbILL-
NEHHOM 1 3HEPreT4eCKOM pasBUTUM, BCE NPEeanochIn-
Kn Obinn chopMMpOBaHbI, HO MOMUTUYECKas cucTema
Poccuiickoin umnepum okasanacb HecrocobHa mx pea-
nu3oBaTb — AN TOro NoTpeboBascsi COBCEM Apyroi
rocynapCTBeHHbIN CTpol. PbiBok obecneumnu Gonbiue-
BWKM — 3TO MPOCTO (DaKT, OCrapuBaTb KOTOPbIA HET HU
maremnLero cmbicna.

HoBas BnacTb ycrbilana pOCCUMCKUX MHXEHEePOB-
aHepreTukos, nnaH MOJJIPO cran "BTopow nporpam-
MOW napTun", a ero peanusaums obecrnedmna BO3MOX-
HOCTb BOMIOLLEHNS eLLé OOHOW YeKaHHOW dhopMyIibi:
"Mbl oTcTanm ot nepefoBbix cTpaH Ha 50-100 net. Mol
[OIMKHbI NpobexaTb aTo paccTosiHve B 10 ner. Jnbo mbl
coenaem ato, Nnbo Hac comHyT". CTanuH ckasan 3To
B 1931 rogy — VMMEHHO B TOM rogy ObIno NOMHOCTLIO
3aBepLUEHO 3M1EKTPOCTPOUTENBCTBO, MPEAYCMOTPEHHOE
nnaxom MO3J1PO.

JAANIbWE ThIGHYM GONHI

Cocmoumca nu poccuiickull «mepmosod»?

coobwwmn, 4yto B Poccuiickom cene-

panbHOM SOEpHOM LEeHTpe 3anyLieH
nepBbIi MOAYMb CaMOW MOLLHOW B Mype Nna-
3epHON ycTaHoBkN YOJT-2M, Heobxogmmoi
ANs NpOBEAEeHWs1 9KCNEPUMEHTOB MO TaK Ha-
3bIBAEMOMY YMNpaBnsieMoMy MHepLumarnb-
HOMY TEpPMOSIAEPHOMY CUHTE3y W uccrepo-
BaHWUI CBOVICTB BELLECTBA B 3KCTPEMarbHbIX
COCTOSIHUSX — MPU CBEPXBBLICOKWX AaBrie-
HUSIX M Temnepatypax. Hackonbko 310 Bax-
Hasi HOBOCTb?

B atom rogy 4enoBe4ecTBO OTMETUT yxe
42-10 rodOBLUMHY NPOEKTa CO3OaHUst Mexay-
HapodHOro TEPMOSAEPHOro peakTopa: nep-
Bble KOHCynbTaLum B pamkax npoekta INTOR,
npu3BaHHOro obecneynTb MOCTPOIKY TaKoro
coopyxeHusi, coctoanuce mexay CCCPR,
CLWA, Anonwnen n EBpocotosom ewwé B 1978
rogy. Ecnn e roBopuTb O HblHELLUHEM MNpo-
ekte ITER, kotopbin Hacnegosan INTOR, To
CUTyaLmst MOMEHSIETCH HEMPUHLMNMAanNbHO —
ITER craptoBan gecatb net cnycts, B 1988-
M, B 3TOM roZly eMy ucronHutes 32 roga, 1 K
HacTosILLLeMy MOMEHTY OH roToB "Bcero" Ha
70% — 1 TO NMULLIb K CBOEMY MEPBOMY TECTO-
BOMY 3anycky. [Npnyém B KayecTse Aatbl "xo-
nogHoro" nycka ITER ¢ mogeneHon nnasmom
HasbiBatoT 2025 rog, a "ropsiyro”, Tepmos-
AEepHyl0 OeATepUA-TPUTUEBYIO NNa3My B HEM
onpobytoT He paHbLe 2035 roga no pesysb-
TataM [EeCATUNETHUX MPOBEPOK W aKcnepu-
MEHTOB, 4aCTbl0 KOTOPbIX SABNAKOTCA U "Mpo-
roHb!" Tokamaka T-15ML.

CBs3aHO 3TO C TeM, YTO MNocre Havana
TEPMOSIAEPHOW peakumMn BCE BHYTPEHHME

Pﬂﬂ NHOOPMALMOHHBIX areHtctB

006béMbl 1 koHCTpykumm ITER nonagyt B
MOTOK KECTKUX HEWTPOHOB, KOTOpble cAe-
naKT X PagvoaKkTUBHBIMUA U CMEpPTENbHO
onacHoelMu ansa nogen. Noatomy 4TO-TO
MEHSATb UMW AOoAenbiBaTb B KOHCTPYKLMU
peakTopa MOXHO TOMbKO A0 Hadana mycka
"ropsiyen” nnasmbi.

CambIm e nokasaTenbHbIM MOMEHTOM
SIBNSIETCH TO, YTO Aaxe Mocre Takoro rnycka,
KOTOpPbIA HaYHET IyunTb BO BCE CTOPOHbI
HENTpOHaMX HacTosLen TepMOosiAepHOW
peakunun, ITER Tak 1 He cTaHeT aHepreTu-
YeCcKOoW yCTaHOBKOW — OH OyaeT npou3Bo-
OVTb NMULLb TENMO, HO HE 3NEKTPO3IHEPTUIO.
MepBbIM e aKCnepUMeHTanbHLIM TepMos-
OEpPHbIM PEeakTOpOM, KOTOPbIA CMOXET Mo
nnaHaMm BblAaBaTb SMEKTPOSHEPrN0 B 06-
Wyt ceTb, CTaHeT pasBMTME MpoekTa
ITER — peaktop DEMO, coopyxeHue Kko-
TOPOro cobupalroTcs HavaTb He paHblue
2030 roga. A 3anyctutb Tak 1 BOBCE B Iy4-
wewm cnyvae k 2048 roay. Npobnemy osna-
OeHVs TepMOsiAepHbIM CUMHTE30M 4acTo
nBST cpaBHMBaTL C "ropoi”, u B TakoMm
CpaBHEHWM HarnsgHoO OEeMOHCTpUpyeTcs
BCS 3nasi MpoHUsi n3bpaHHoro nogxoaa "ma-
MNEHBbKMX LLIAaXKOB", BOMMOLEHWEM KOTOPOro
ctan npoekT ITER.

"MpencTasbre, YTO Bbl 3ax0OTeNM MocTa-
BUTb OETOHHYIO NIUTY PyHAAaMeHTa AoMa Ha
HEBONbLLON XONMUK, KOTOpPbI BaM HeoxoTa
CPbITb: MyCTb Ball GyayLun JOM CTOUT Bbl-
COKO Ha 3TOM KPaCMBOM BO3BbILLEHUN U BCEX
pagyet! lNMogorHann K XonmuKy CTpouTerb-
HbIA KpaH, Np1Be3ny yHOAMEHTHbIE NIUTbI.
A XOnMUK B3I U BbIPOC BABOE, YK€ METPOB

20 BbICOTON... Hnyero, noctaBum eLwé ogHy
cekumto B Haw GalleHHbI kpaH! A xonm —
6aL! — 1 cHoBa pacTET, y>Ke METPOB CTO Bbl-
COTOM... JlagHo, KpaH-TO BblaepxuT, Jobas-
ngemM cekuun, OTOABMHEM KpaH 4yTb
nofarnblue OT xonma, YTobbl CTOSN Ha poB-
Hou nnowazake! Ho HeT, cHoBa Xornm pacTer,
Lienas ropa BbICOTOW C KUNOMETP, Aa 1 NoAo-
LBa Y Heé€ yxe paspocnach 40 COOTBETCTBY-
IOLLMX pa3MepoB. HO MpoekT-To y Bac BCE
paBHO pa3paboTaH nog CTPOUTESbHLIA KpaH!
W Kak ero Tenepb CTaBUTb BO3ME OFPOMHOM
ropbl, Kak NOAHUMATL NIAUTY Ha LiefbIN K1no-
METP BbICOTbI?"

VIMEHHO Tak, B LUYTOYHONM cbopme, niobsaT
nokasaTb CMOXHOCTb MOAXo4a, C KOTOPbIM
CTOSKHYIUCb Y4EéHble, KOHCTPYKTOPbI U WH-
XeHepbl npy cozgaHum ITER. Ho B kaxgown
LUYTKE NULLb oNS WyTKkW. [eincTBuTENnsLHO, B
3TOM peaKkTope MHOTMe CoCTaBHble YacTu He
MPOCTO YHMKasbHbl — WX AENatoT NpakTuye-
CKV Ha npeene Halumx 3HaHWA 1 yMEHWN, B
€OMHCTBEHHOM 3k3emnnspe, 6e3 npegblay-
Lero onbiTa U CyLECTBYHOLMX aHanoroB,
YyacTo npakTudecku "Bcnenyto” 1 6e3 npep-
BapuUTENbHbIX 3KCNEpPUMEHTOB. [1puyém
TpeboBaHWA K 3TUM YacTaM peakTopa He
pa3 U3MEHSNNCb: BCE 3TW COPOK NET B MUpe
LWAW 3KCNEepUMEHTbl C TepMOsiAepPHbIMU
yCTaHOBKaMW, KOTOpble pa3 3a pasom npu-
HOCWMW TPYCTHbIE HOBOCTM W "MogHUManu
BbICOTY ropbl".

Bbixogut, Tynuk? Xots... MoxeT ObiTb,
MPOCTO OTKa3aTbCA OT WAEWN CTPOUTENBLHOMO
KpaHa? Hanpumep, onycTuTb nnuTy Ha Bep-
LUMHY ropbl C BO3ayXa, BepTonétom? Mnu 3a-

TawmTb €€ no cknoHy? Myctb n HeyaobHo,
nycTb M JOMNIO, HO YX TOMHO pearibHee, Yem
TOT OFPOMHbIN CTPOUTENBHBIN KpaH NpOoeKTa
ITER, koTopbIi Mbl CTPOUM BOT yxe Gonee
copoka ner!

W Hapgo ckasaTb, Takux ansTepHaTuB
ITER 3a nocnegHue roabl MOsIBUNIOCH He-
mano. Hanpumep, B Poccun akTrBHenLwLnm
obpa3om Hapsify C Tokamakamu, K KOTO-
pbiM oTHocuTca 1 npoekT ITER, paspaba-
TbIBAOT TaK Ha3blBAeMble OTKPbITblE J10-
BYLLKM TepmosiaepHow nnasmbl. OTKpbITbie
NOBYLLKM B OTNINYME OT LIUKIINYECKMX JOBY-
LIeK, TOKamMakoB W CTennapatopos, WC-
nonb3yemMbix ceryac Ans "WrypmMa ropbl B
no6" B peakuun Aentepus C TPUTUEM,
npeacTaBnsaoT cobon He 3aMKHYTble B TOp,
a OTKpbITble C 060UX KOHLIOB KOHCTPYKLIMU.
B aHrmossbluHOM nuTepaType OTKpbITbie
MNOBYLLK/ €LUE HOCAT HauMeHoBaHve "mar-
HWUTHbBIX 3epkan”, nogyépkuMeas To, YTO B
HUX 3apsPKeHHble YacTULbl TepMosiaepHoOn
nnasmMbl MEYyTCa MeXOy YAepXUBaoLLUMM
X ¢ GOKOB MarHUTHbIMW MOMSAMU U3 CTO-
POHbI B CTOPOHY, KaKk MexXay npyTbsamu He-
BMAMMOW KneTkn. OTnnune OTKPbITbIX F10-
ByLIEK OT TOKamMakOB KpOeTcA B Tak
Ha3blBaeMOM He-MaKCBEMOBCKOM pacnpe-
AeneHUn 3Heprun YacTuu, To eCTb OTNNY-
HOM OT pacnpeneneHusi SHeprun B YacTu-
uax Harpetoro rasa wnv nnasmbl. Ecnu
yNpOCTUTb, TO TOKamMaky HarpesarlT BCHO
nnasmy, a oTKpbITble NIOBYLUKA — NLLb eé
Manylo 4acTb, KOTopas M BCTynaeT B Tep-
MOSIIEPHYH0 peakumto. MOHATHO, YTO BTO-
pON BapuaHT 1 NpoLLe, N IKOHOMUYHEE.

Kctatn, ecnu notom MarHuUTHyk no-
BYLLKY OTKPbITb C OQHOW CTOPOHbI, MO3BO-
VB Harpeton nna3me eé NnokuHyTb, TO Mo-
Ny4YnTCA HaCTOAWMNA KOCMUYECKUN
TepMOsiAepHbIN ABUraTenb: BeAb MO 3aKOHY
COXpaHeHVs1 UMMynbca cama JoByLUKa MNo-
NYyYUT MMMYNbC B MPOTUBOMONOXHOM Ha-
npaeneHun! Takon TepmosaepHbIi pakeTt-
HbIM ABUraTernb MONy4YaeTcs HacTOMbKO
3 (EKTUBHBLIM, YTO C HWUM KOSIOHWU3aLMA

CoOrnHeYHOM CUCTEMbI CTAHOBUTCS! NErKo Bbl-
MOSIHUMON N Aaxe PYTUHHOWM 3ajaden, a Ha
MOBECTKY OHS BCTAET opraHusauusi nonéta
K Grivbkanlumm 3sé3nam.

WHTepecHo, 4to B CLUA npoekT OTKpbI-
Ton nosywkn MFTF, no napametpam
nnasmbl cpaBHuMbIn ¢ ITER, 6bin co3naH
ewé B 1985 rogy, HO NMOTOM MO AOCTaTOMHO
3arafioqHbIM NPUYUHAM Gbin NMOMHOCTBIO M-
WweH OmKeTHOro (UHaHCUPOBaHUS, Mo-
MYTHO MOXOPOHMB 372 MIH. AONI. YXKE MOry-
YeHHbIX BromKeTHbIX MHBeCcTULUMIA. B Poccnmn
e OeVCTBYIoLLAst OTKpbITasi NOBYyLLUKA pabo-
TaeT B VMHcTuTyTe AaepHon puankn mm.
Byakepa Cubupckoro otaenexns PAH, pac-
nonoxeHHoM B Akagemropoake nog Hoeo-
CUMOMPCKOM M OEMOHCTPUPYET OYEeHb XOpO-
Wwune pesynbTaTbl. Tak 4TOo B obnactu
OTKPbITbIX FOBYLUEK, KOTOpble AEeNCTBU-
TeNbHO MOrYT NOMOYb HaM "3aTalmTb MIUTY
Ha ropy" 6e3 Joporoctosiero "cTpouTens-
Horo kpaHa" ITER, Hawa cTpaHa ygoepxu-
BaeT 6eccrnopHoe NuaepcTBo.

HakoHel, ctouT pacckas3aTb O "BepTo-
néte", KOTOPbIM MOXHO MOMbLITATLCA ONYCTUTL
"MNnUTy" Ha BeEpPLUMHY TEPMOSIAEPHOWN ropsbl,
4yTOObl HE BO3WTLCS C BBLICOKOW Temnepary-
pOWi, C KOTOPOW BCE-Takn Mbl CTarnkMBaemMcs v
B OTKPbITbIX TOBYLLKaX.

Peub naét o noaxoae, KOTOPbIN yxXe He-
CKOINbKO AEeCATUNETUA HOCUT Ha3BaHUe "Xo-
noAHbIN AAepHbIn cuHTes". B atom roay
rpynna y4éHbix u3 amepukaHckoro Wccne-
[oBaTenbCKoro UeHTpa umM. [MmeHHa areHT-
ctBa HACA coobwpmna o HoBoM MHoroobe-
watwowem MeTode MOMyyvYeHUs peakummn
SI0EPHOr0 CMHTE3a B TBEPAOTENbHbIX MaTe-
pvanax, KOTOpbI OHW Ha3Bann "SAepHbIn
CUHTE3 B KpucTannmyeckon pewéTke". CyTb
3TOr0 MeTofda B OTNUYME OT KIAaCCUMYECKMX
OnMbITOB MO "XONOAHOMY CUMHTE3Y", KOTOpble
TaKk M He BbILNM HA MONOXWUTENbHbIA Ba-
MaHC MO 3Hepryn, COCTOMT B TOM, YTO OHU
MayT He B TSHXKENOW nnn TpUTMEBOW Bode, a
Ha KpUCTanmmMyeckmx peluéTkax MeTarnos:
TUTaHa n apbus.

B npoeenéHHbix B CLUA onbitax mcnosb-
30Banu Tak HasbiBaeMbIN AAEKT "aNeKTPOH-
HOFO 3KpaHMPOBaHMUS", KOTOPbIN MPUBOAUT K
PEe3KOMy YBENMYEHUID CKOPOCTU TepMosiaep-
HOrO CMHTE3a W APYrux saepHbiX peakunin. B
npownom o6 aTom 3dphekTe 3HanM 1 fe-
TarnbHO ONMcanu ero B Hay4YHON nuTeparype,
HO B MOCMNeaHUX onblTax, Korga sapa aente-
pys MOMECTUNN BHYTPb KPUCTannM4YecKom
pelweTkn TUTaHa u apbus, BAUSHWE 3TOro
adhhekTa okasanocb HEOXKMAAHHO GOMbLUNM.

Takoe OTKpbITVE OCOBEHHO WHTEPECHO
TEM, YTO HarNOMWHAET OTKPbITUE BbICOKOTEM-
nepaTypHON CBEpPXNpPOBOAMMOCTU. Hanom-
HMM, 3TOT TUM CBEPXMPOBOAVMMOCTA Obln 06-
HapyXeH B LENOM Kracce COBEpLUEHHO
HOBbIX Marepuanos, KOTOpPbIE SBMSKOTCS, CKO-
pee, KepamV4eckMMmM COCTaBaMK, Yem crna-
BaMN peaKo3eMernbHbIX 3eMEeHTOoB, rae
CBEPXNPOBOAMMOCTb Haxogunu paHee. Tak
YTO CTOMb HEOXMAAHHbIV BapuaHT "xonog-
HOro" TepMOSiAEePHOro CUHTE3a CrnocobeH
cTaTb TeM caMblM "BEpTONETOM", KOTOPbIV
MOMOXET YeroBeYeCTBy 3aroXWUTb UCKOMbIV
dyHOAMEHT ANa ynpaBnseMoro Tepmosiaep-
HOroO CuHTE3a.

KoHe4Ho, cnekTp NpoekToB, KOTopble Mpu-
3BaHbl 06eCneYnTb YEnoBeHecTBy AOCTYM K
ynpaenseMomy TePMOSAEPHOMY CUHTESY, ro-
pa3go LmMpe: cenyac B MUpe OOHOBPEMEHHO
peanuayeTcs OKOSOo AecsATKa KPYrHbIX NMpoek-
TOB, CBSI3aHHbIX C YCTAHOBKaMM MO CUHTE3Y, a
COTHW Tpynn Y4éHbIX BEAyT MCCrenoBaterb-
ckve paboTbl. HecmoTpst Ha To, 4TO "ropa”
COXHOCTEN TEPMOSIAEPHOrO CUHTE3a Aeii-
CTBUTENMBHO Y& NOAHANach Ha Lenbli Kumo-
METP BbICOThI, Y4YEHbIE HE TEPSIOT HaAEXKbI.
Benb kakow-To M3 3TUX NpPOEKToB 00s13a-
TenbHO NPMBEZET K 00y3aaHMo yrnpaBnsemMon
TEPMOSIAEPHON 3HEPM, PYKOTBOPHOE CO3aa-
HMEe KOTOpPOW B BUAE TepmosiaepHon GomMObl
Mbl monyuunu 6onee nonyeeka Hasag. [o-
pory K BepLUMHe yrpaBnseMoro Tepmosiaep-
HOrO CMHTE3a OCUINUT UOYLLMA.

Anekcent AHMUIIOIOB




