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Axanemuk bacoB, MollHbIe J1a3epbl
1 Mpo0J1eMa MPOTHBOPAKETHOH 000POHBI

I1.B.3apyoun

Han 0630p nposedennoii 6 CCCP noo nayunvim pykogoocmeom H.I'.bacosa 6 1964 — 1978 e2. 06wupnoti npoepammvl HO8amop-
CKUX UCCACO08AHULL U PA3PAOOMOK NO MOWHBIM AA3EPAM U AA3ePHOLL AoKayuu. B xode gvino.anenus npoepammvl 6vLiu co30aHbl
MHO2UE 00pA3Ybl BbICOKOIHEP2CIMUYECKUX AA3ePO8 ¢ YHUKAALHBIMU XAPAKMEPUCUKAMU, CHOPMUPOSAHBI HOBble HAYUHbIC U
KOHCMPYKIMOPCKUE KOAACKIMUBHL, PACUUPEHA U PA3GUMA AA3ePHASL NPOU3B00CMBEHHAA U UCHbIMameabHaa 6aza. B npoepamme
YUacmeosaau Hayumvle 1 KOHCMpYKMopcKue KOAAeKmMuebl MHO2UX 8e0YUWUX HAYUHO-UCCACO08AMEAbCKUX UHCIIUIMYINO8 U KOH-
cmpykmopckux oropo AH CCCP u 060poHHbIX ompac.ieti npoMulud AeHHOCHIU.

Karouesvie caosa: MOUYHbBLE Ad3epPbl, 1d3ePHble J0KANMOpPbl, NPOMUBOPAKEMHAA 060[70Ha,

1. IIpoTuBopakeTHasi 060pPOHA U J1a3epbl.
IpunmunuaabHbIe OCHOBBI HHTEpeca K MpodJieMe

B Hauase 60-X ro10B NPOILJIOTO BEKa, KOraa uies Ja3epa
— TEeHepaTopa MOIIHOTO KOTE€PEHTHOTO OCTpOHAIpaBJICH-
HOT'0 CBETOBOTI'O JIy4ya — cTajia o0pactaTh B (pU3UUECKUX Jia-
GopaTopusIX «KeIe30M» TEXHHYECKUX PEILeHNH, TOSIBIIINCH
peabHble BO3MOXHOCTH CO3JAHMSI ONTHYECKUX KBAHTOBBIX
TeHEPATOPOB € OOIBIION MOITHOCTBIO ¥ 9HEPT Ue N3ITydeHUST
(B Te rOJIBI B y HAC elle He ObLI MPUHST 3aUMCTBOBAHHBIN U3
AHTJIMICKOTO sI3BbIKA TEPMUH «Jiazep»). HemocpeacTBeHHbIIM
MPEeAIIECTBEHHUK JIa3epa — PaAnOYacTOTHBIM KBAHTOBBIM Te-
HepaTop (Mazep) — ObLI co3/1aH B cepeuHe 50-X TOI0B Mpak-
THYECKH OJHOBPEMEHHO W HE3aBHUCUMO aAMEPUKAHCKUMH H
coBerckumu yueHbiMu (Y. Tayne, Jx.['opnon u I'.Laiirep B
CIIA, H.I".bacos u A.M.IIpoxopos B CCCP). OcHoBomno-
Jlararoliue TpyAbl 110 KBAHTOBOW 3JIEKTPOHUKE M Maszepam
Yapnb3a Taynca, Anekcanapa I[Tpoxoposa u Hukonas ba-
coBa ObLIN ynocTtoeHbl HobeneBckoii npemuu B 1964 1. Io-
SIBUBIIUECS] HA OCHOBE IKCIIEPUMEHTAJIBHBIX U TEOpPETHYEC-
KHX paboT Mo Mas3epaM HJeU OCYIIECTBJICHUS Te€HEpALUu B
ONTUYECKOM JIMana3oHe BhICKasbiBach B 1958 r. U.Tayn-
com 1 A.lllaBioBeim (CIIA) u A.M.IIpoxopossim u H.T".ba-
coBbiM (CCCP). C Hauasa 60-X TOJIOB Ha CIIEIUATMCTOB 00-
pYLIAJIACH JIaBUHA COOOIICHUH IO JIA3€pPHOW TeMAaTHKe: B
KaXJIOM HOMeEpE BeAyIuX (PU3MIECKUX U WHXECHEPHBIX KYP-
HaJIOB ITyOJINKOBAJINCH HOBBIE UJIEW, CXEMbI U KOHCTPYKIIAU
JIa3epoB, MPEJIOKEHHS, PACUETHI, PE3YJIbTAThI IKCIEPUMEH-
TOB. B cBsI3M ¢ 3TUM CTOUT BCIOMHUTH cioBa M.B.JIomo-
HocoBa: «Hayka TeM mave BCero yauMBUTENbHA, YTO B MPO-
CTOTE CBOEH MHOTOXUTPOCTHA, H OT MAJIOT0 YHCIA MPUIHH
MPOU3HOCUT HEHMCYUCIMMBIE OOpa3bl CBOWCTB, MEPEMEH U
siBiieHu» [1]. D1a rirybokast MpICIIb XOPOILIO HILTFOCTPUPYET
«B3PBIB» JIA3€pPHBIX UCCIEAOBAHUN, MPOU3OIIEAIINN B TIEP-
Boii mosjioBuHe 60-x ro0B. K paboTam 1o co3gaHuto Jia3zepon
MPUCTYNUJIN THICSYH YYSHBIX B KPYIMHEHIIHX J1a00paTOpHUsIX
CIIA, CCCP, espomeiickux crpan, SInounu u Kuras. Cuna
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OCHOBHOM HJIeN — YCUJIEHUSI CTUMYJIMPOBAHHOIO U3JTyYEHUS
0OJIBIIIOTO YUCIIA YACTHUI], ATOMOB X MOJIEKYJI, HOMEIIEHHBIX
B ONTHUYECKUI PEe30HATOpP, OKa3ajgach OYeHb BesmKa. I jJaB-
HBIM HAaYYHBIM IEHTPOM HAIlleH CTpaHbl, IJe BITOJIHSIINCH
MUOHEPCKHE PAOOTHI IO KBAHTOBBIM I'€HEPATOPAM H, B HACT-
HOCTH, 1O J1lazepaM crajl Pusnueckuid UHCTUTYT uM. I1.H.
Jle6eneBa AH CCCP (PMAH). Yuenbie PUUAHa, B nepByro
ouepe/ib TPYMIbl, KOTOpbIME pykoBouiu A.M. ITpoxopoB u
H.I".bacos, B Hauaje 60-X TOJI0B COCPETOTOYMIIA CBOU YCH-
JIsl Ha YBEJIMUCHUH SHEPTHU U MOIIHOCTH JIA3EPHOTO H3JIY-
YEHHsI, a TAK)KE HA MOWCKE HOBBIX TUIIOB JIa3epoB. B MHCTH-
TyTe Hapujia atMocepa ONTUMHU3MAa U YBEPEHHOCTH B BO3-
MO>HOCTHU JIOCTI)KEHHUS BBICOKUX JHEPIeTHUYECKUX XapaKTe-
PHUCTHK J1a3€pOB.

3amyck 15 mas 1960 r. mepBoro Jyazepa T.Meiimana B
JrabopaTtopun amepukaHckoit pupmbl Huges npusest k Tomy,
4TO Y MHOTHUX y4ueHbIX U BoeHHbIX B CIIIA u Bckope B8 CCCP
BO3HHUKJIA MBICIIb O BO3MOXHOCTH CO3JaHMSI OPYXXUsl, TIO3BO-
JISIFOIIErO MOPAa3uTh IIEb «HUCHENessomuM» JydoM. Ko-
HEYHO, TepBbIe TaOOpaTOpHBIE Ja3epbl He 00J1a1a) I MOIII-
HOCTBIO W SHEPTUEH M3JIyueHHUs], HEOOXOIMMBIMU IS pele-
HUSl Takol 3amauyn. [ToHMMaHue MHOTUX HAyYHO-TEXHUYEC-
KUX ITPOOJIEM CO3AaHMsI TAKOT'O OPYXKUSI IPUIILIIO Ho3xe. Tem
HE MEHee JIOCTATOYHO OBICTPO (B TEUCHHE BCErO HECKOJIBKUX
JIET) MCCIIeAoBATESIMUA ObUIM TOJIyYeHBI BBIIAIOIIUECS pe-
3YJIBTATHI IO COBEPIIIEHCTBOBAHMIO JIA3EPOB U MOBBIIICHAIO
MOIITHOCTH MX M3JIYUYCHHUsI, OTKPBIBIIIAE TIEPCIIEKTUBBI CO3/1a-
HUSI OPY)KUsl Ha MX OCHOBE, HA3BAHHOI'O BCKOPE «JIA3€PHBIM
opyxuem». B psiie pa3BUTBIX CTPaH MHUPA, B IEPBYIO OYepeb
B CIIA u CCCP, Hauayiach roHKa, (PUHUII KOTOPOU, KaK Ha-
JIESITUCH, PUHECET MOOeUTEIII0 00J1aTaHue OpYKUEM 00JTb-
IO CHJIBI M JAJTbHOCTU JEUCTBHSI, MO3BOJISIONIAM TOYTH
MTHOBEHHO MOPAXATh YAAJICHHYIO IIEITb.

ITpo6semoii ocoboit BaxxHocT B CIIIA u B CCCP 6bL1a
(BopoueM, M ceiuac ocTaeTcsl) NPOTUBOPAKETHAs 00OpOHA
(ITPO). Atmocdepa, B KOTOPO# 3apoxkaajics MPOEKT HUC-
noJib30BaHus Jjlazepos B cucteMe ITPO, onpenensnach tem,
4yT0 B 60-¢ To/61 1 B CCCP 1 B CIIA co3nanue cuctem [TPO
paccMaTpUBaJioCh KaK HAIMOHAJIbHASI CTpAaTeruyecKasi 3a-
nava. B 1963 r. 3amecturens muHucrpa oboponsr CCCP
(BoocyieacTBUM MUHUCTP 000poHBI) A.A.I'peuko oopaTuiics
k npe3uaeaty AH CCCP M.B.Kenapiny ¢ nmpocb0oii orme-
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HHUTb BO3MOXHOCTb BOCHHBIX IPUMEHEHUH jJa3epoB. Tot, B
CBOIO OYepe/Ib, 3aPOCUII MHEHHUSI BEAYIINX (PU3UKOB-JIa3ep-
mmkoB u3 PMAHa, B Tom uncie H.I'.bacosa. B orBete AH
CCCP nonpuepkuBaicsi OOJBIION MOTEHIIMA JIa3€pOB KaK
JUTSL HAYYHBIX, TaK U JJI1 OOOPOHHBIX IPUMEHEHUHN U IMpe/-
JlaraJjiuich HOBbIE HAIPABJIEHUS! PaOOT MO YBEJIMYEHUIO SHEP-
TeTHKH CYIIECTBOBABIIMX B TO BPEMS JIa3epOB M CO3JAHHUIO
JIa3epOB HOBBIX THUIIOB.

Crerauctsl B 00actu ITPO u3 OKB «Beimies», riias-
HBIM KOHCTPYKTOPOM U UACHHBIM PYKOBOIUTEIIEM KOTOPOTO
B Te roabl 6bu1 I'.B.KucyHBKO, ykKe 0CO3HAJIN U OIICHUJIN He-
00XOIMMOCTD pEIIeHHs Psda KOPEHHBIX HAyYHO-TEXHUYEC-
KHX MPOOJIeM, CBS3aHHBIX C BO3MOXXHOCTBIO CO3AaHMS U Xa-
paktepuctukamu cucreMm [1PO [2]. Cpenu 3TuXx npobiem
TIEPBOCTETIEHHOE 3HAYEHUE MMEJIO TOYHOE ONpe/IesIeHHue KO-
OpAMHAT TOJIOBHBIX yacTed Oaumctudyeckux paker ('UBP)
JUUIS HaBEJECHUS! HAa HUX C MUHUMAJIbHBIM IPOMaxoM NpPOTH-
BOPAKET, B KOTOPBIX BMECTO SIACPHBIX 3apPSIOB HCHOJIb3Y-
FOTCSI OCKOJIOUHBIE CpeICTBA opaxeHus. OTKa3 OT sIAEPHBIX
3aps0B B MPOTHBOPAKETaxX 0OJIeryal ycJIoBusl paboThI CUC-
temsl [TPO, T. k. yCcTpaHSJIUCh TPYAHOCTH, CBSI3aHHBIE C TIO-
CJIEACTBUSIMU SIAEPHOTO B3pbIBa OOEBOI YacTH MPOTHBOpPA-
KeThI JJIs1 COOCTBEHHBIX PaAMOJIOKATOPOB, HE TOBOPS YKE O
BO3MOYKHOM BO3/IEHICTBUM TAKHUX B3PBIBOB HaJ COOCTBEHHOMN
TEpPUTOpPHECH HA Ha3eMHble 00BEeKTHI U Hacesenue [2]. Mc-
MOJIb30BAHUE JIA3EPHBIX JIOKATOPOB MO3BOJISITIO HANESTHCS
Ha TIOJIy4Y€HHUE BBICOKOI TOYHOCTH HABEICHUS IPOTUBOPAKET
IPU OTHOCUTEJILHO HEOOJIBIINX JUaMeTpax ONTUYECKUX aH-
TeHH (eMHUIIBI METPOB U MeHee). [IpuMeHeHue J1a3epHOro
W3JIyYeHUSI BMECTO PaMOBOJIH, UCTIOIB3YEMbBIX PaInoIOKa-
TOpaMu, OTKPBHIBAJIO BOZMOXHOCTH:

— MOBBILIEHNS] TOYHOCTH JIOKaIMOHHBIX cucteM [1PO;

— cesieknuu (pacriosHaBanusi) ['UBP cpenu Teicsu J10xk-
HBIX 1eJIei 1 GParMeHTOB PaKeThI;

— MIPEOI0JICHUS MPOOIEMBI HEJOCTATKA BPEMEHU IS pe-
mieHus 3a7a4 «OnmxHero» nepexsata ['UBP B TevyeHnue ko-
POTKOr0O MHTEpBajla BPEMEHH IOCJIe €€ BXOX/IEHHS B ILIOT-
HBIE CJIOU aTMOC(EPBI, KOr1a BCJIEICTBUE TOPMOXKEHUS, Ha-
I'PeBa U CrOPAHUS JIETKUX JIOXKHBIX IeJIEH OHU IPEeKpalaloT
CYIIECTBOBAHME U COOTBETCTBYIOIIME UM CHTHAJIBI yXKe He
nmoctynaroT Ha JokaTopsl [TPO.

PakTOpOM, BEI3BABIINM HHTEpEC crienuaiucTos rno [TPO
K BBICOKOSHEPI€THYECKHUM Jla3epam, Obljla CKOPOCTh IOCTaB-
KU JIAa3epHOM 3HEPIUU K LeJH, IPUMEPHO B CTO THICSY pa3
MPEBBIIIABIIAS] CKOPOCTD MOJIETa MPOTUBOPAKETHI. DTO M03-
BOJISIJIO COKOHOMHTB JParoOleHHBbIE CEKYHIIbI, KOTOPBIX TaK
HE XBaTaJI0 pa3pabOTYMKaAM CHCTEM Ha 3Tare «OJIMKHEro»
nepexBaTa, Korja, ¢ OJIHON CTOPOHBI, B aTMochepe yxe cro-
parot sioxuble 11esia 1 ['UBP sierue oOHapyxuTh, a ¢ Ipyroi —
OCTAIOTCS CYUTAHHBIE CEKYH/IBI 1O €€ «IPUOBITUS.

B Te roasl cucrema ITPO paccmaTpuBaiach B IEpBYIO
ouepeab Kak CUCTeMa OPYXHsl HA3eMHOTO Oa3UpOBaHUS, KaK
cuctema nopaxenusi ['UBP nHa 3aBepiuaromiem (TepmMuHaib-
HOM) y4yacTKe MX IOJIeTa NPU BXOJE B IUIOTHBIE CJIIOU aT-
mocpepsl. [Tpoekts cuctem ITPO kocMuueckoro 6a3upona-
HUSl, IpeJHA3HAYCHHBIE JJIS1 MMOPAKCHUS PAaKeT Ha HAvalb-
HOM (CTapTOBOM) 3TAIle BHIBEICHUS FJIM HA CPETHEM y4acTKe
TPAaeKTOPUH, NOJIYYHJIM PAa3BUTHE (HO IIOKA eIlle He pean3a-
[IMI0) 3HAYUTEJIHHO MO3%e, B §0-X ro1ax, Korja HeI0CTaTKU U
orpannuenusi cuctem I[TPO HazemMHOTO Ga3MpoOBaHUS CTAJIU
6oJiee OUEBUIHBIMUY.

OTmMmedy, 4TO yXe TOTJa MHOTUM CHENUATINCTaM MPHXO-
IIJIA B TOJIOBY MBICTIb O TOM, 4TO co3aanue cuctemMsl [TPO
JUTSL 31U THI OOJIBIINX TEPPUTOPUNA HIIM CTPAHBI B IEJIOM OT
2 KsaHmoBas anekmponnka, m.32, Ne 12

MAaCCUPOBAHHOTIO DPAKETHO-SIACPHOTO HamaJeHus — 3ajaya
MPAKTUYECKH (TEXHUYECKU U IKOHOMUYECKH) HEpa3pelmMast
(o kpaitHeld Mepe, Ha CYIIECTBOBABILIEM YPOBHE TEXHHKH).
Ho npusnaTh maHHbli GakT OBLIO TPYAHO, 1a U TBEPIbIE
JTOKAa3aTeJIbCTBA €r0 OTCYTCTBOBAJIHM, A MOCIEACTBHS OIINO-
KM B OLIEHKE 3TOr'0 BOIpoca ObLIM Obl KaTacTpohUUEeCKUMU
IS CTpaHbl. Beerja ocraBauch ONaceHusl, YTo Kakoe-To HO-
BO€ HAYYHOE OTKPBITHE TO3BOJIHT BEPOSTHOMY MPOTUBHHUKY
COBEpUINTH MPOPBIB H PEIINTH mpobiieMy. B aTom ciydae
roCy1apCTBO OCTAJIOCH Obl IPAKTUYECKU HE 3AIUILEHHBIM OT
PAKETHO-SJIEPHOTO yJ1apa, B TO BpeMs KaK IPOTUBHUK UMeEIT
Obl Takyro 3ammTy. ITosTOMY BCsikast HOBasl Ufesi, HallpaB-
JieHHast Ha peireHue npobiembl [TPO, BHUMaTebHO pac-
CMAaTpPHUBAJIACH KAK BOCHHBIMH, TaK M PYKOBOJICTBOM BOEH-
Ho-mipoMbInLieHHOT0 KoMiuiekca CCCP. TakuMm ke obpazom
ciyctst ABaauath JieT B CIIA poausace noanepkaHHas He-
KOTOPBIMH (J1aJIEKO HE BCEMH, NPAB/A) KPYHHBIMHU YUEHBIMU
(0ObIYHO B 3TOM cBsi3u roBopst 00 D.Tesepe) u Torma-
HUMH PYKOBOAUTENISIMH TocymapcTBa (mpe3ugeHToM P.Peii-
raHOM) IIMPOKOMACIITAOHAS TMPOrpaMmMa CTPATeTH4ecKon
oboponnoit nanmuatuBbl (CON), HanpaBiieHHAs! B TIEPBBIE
roibl €€ CYLIECTBOBAHHUSI HAa pELUCHUE 3aJauyd CO3JIaHus
rio6anbHOl cucteMbl [TPO mist 321U THl TEPPUTOPHUH CTpa-
HBI OT MaCCHPOBAHHOT O yJapa 0aJlIMCTUUECKUX pakeT. VHu-
nuatop nporpammbel COU 3. Tesutep B crathbe [3] nucan: «B
TEUYEHHUE PsJa JIET ... IPOSIBIISIICA MHTEPEC K CO3JAHUIO Jia-
3epHBIX CHCTEM, CIIOCOOHBIX YHUUYTOXUTH OaJIIMCTUYECKHE
pakeTbl. DTa uuesl Bcerda OblIa OYeHb IPUBJIEKATEIbLHON
BCJIECTBHE MOYTH MIHOBEHHOI'O BPEMEHHU PacHpocTpaHe-
HUSI CBETOBOTO UMIYJIbCA OT UCTOYHHUKA K LIEJTH.

Eme B 1962 r. ciermanuctel OKB «BbiMmniesn», rooBHOM
oprarnzamuu CCCP no cozpanuto cucrembl [TPO, obpatu-
JIUCb K BO3MOXHOCTH CO3/IaHUS JIA3€pHOrO JIoKaTopa s
BBITIOJIHEHUSI OTAEbHBIX (pyHKIMHA B cucteme [TPO, B yact-
HOCTH BBICOKOTOYHOTI'O OIIpefesieHus] KoopauHaT ueau. Ha
YT peaju3aliyd 3TOH UAEU CTOSIJI0O MHOTO IPENSTCTBHH,
CBSI32HHBIX KaK ¢ HEOOXOIUMOCTBIO CO3/IaHUS JIA3€POB, CUC-
TeM (OPMHUPOBAHUS U HABEACHUS JIA3EPHOTO U3JTyUEHHS, OTI-
THYECKHUX TPHUEMHBIX YCTPOMUCTB, TEOPUH M METOJI0B 00Opa-
OOTKH JIa3epHBIX JIOKAIIMOHHBIX CUTHAJIOB, TAK M C OIPaHU-
YEHHUSIMHU, BBI3BIBAEMBIMH OCOOEHHOCTSMH pacnpocTpaHe-
HUS JIA3ePHBIX CATHAJIOB B aTMocdepe.

Heckosbko no3zsxe npu HenocpeacTBeHHOM yyactuu H.T'.
Bacosa u ero Osumxaiimero corpyauuka O.H.Kpoxuna Ha-
qajia U3y4aTbcsi BO3MOXKHOCTB nopaxkenusi I UBP sazepusim
snyyoM. OIEHKHM TOKa3bIBAJIU, YTO JIs 3TOr0 MOTpedyeTcs
CO3JaTh JIa3ephl C MPeIeTbHO BRICOKOM HEPrueil N3IyueHust
(Ha MHOTO TIOPSIIKOB OOJIBINE, YeM B JIA3€PHOM JIOKATOPE),
nockosbky I'UBP — mpounoe ycTpoicTBO, paccuuTaHHOE Ha
0oJIbllIE MEXAHUYECKUE U TEIJIOBbIe HArpy3ku. s pere-
Hus 3a1a4 B uHTepecax ITPO ObuM HYXHBI Ja3epsl C SHEP-
TUell B HMMITYJIbCE, MPEBBIIIAONIEH JOCTUTHYTYIO B 1963 —
1964 rr. sHEpruto mIsl JIa3epHOU JIOKAIIUU B COTHH a3, a AJIs
nopaxenusi [ UBP — B necsitku musmmonos (!) pa3. Kakas xe
HMMEHHO 3HEPrusl JIa3epHOro Jyua HeoOXoauma i Hopaxe-
must TUBP, 6bu10 HescHo. C caMoro Havajia B KOJUIEKTHBE
H.I'.bacoBa monumamnu, 4to maHcoB Ha nopaxenue ['UBP
Ter10BbIMH 3(dexTamu, BBHI3BIBAEMBIMH HATPEBOM JIa3ep-
HbIM m3yderneM, Majgo. O.H.KpoxuH mpemioxuI ucmoib-
30BaTh JJIs1 3TOHU IIeJTM MEXaHUYECKUN UMITYJIbC OTAA4YH, BO3-
HUKAIOIIUN MPU OBICTPOM HUCIIAPEHUU BHEIIHErO CJIOS Tell-
Jo3aumTHO# obosouku ['UBP o Bo3aelcTBreM J1azepHO-
IO U3JIyYeHHUS! BBICOKOW MHTEHCUBHOCTH. DTOT MEXaHU3M
TpeOOoBaJI TIIATEIFHOTO TEOPETHYECKOTO 1 3KCIIEPUMEHTAIIb-
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HOTO M3YYEHHMsI, OJHAKO cama NPUHIUNHAILHAS BO3MOX-
HOCTb TaKOTO CIoco0a MOpa)keHusl B T€ TOAbI HE BbI3bIBAJIA
COMHEHUH.

JIroOoe neno gBuraroT Biepes, 0COOEHHO Ha HAYaJIbHOM
JTare, SHTY3UACThI. A SHTY3UACTHI, KAK HHOT 14 TOBOPSIT, 3TO
JIFO/IM, BO-IIEPBBIX, CIOCOOHBIE BEPUTH BO YTO-TO BOIPEKU
«Ppa3yMHBIM» JOBOJIaM CKEITHKOB U, BO-BTOPBIX, 3TO JIFO]IH,
«Ppa3yMHBIM» JOBOJIaM KOTOPBIX OKPYKAFOIINE UX CKEITUKU
BCE PABHO He BepsIT. Takue SHTY3UACThI HAIIUJIACH KaK CpeIn
KOHCTpPYKTOpOB cuctemsbl [TPO, Tak u cpenu yyeHbIX. DHTY-
3MaCTOM U ABWXKYIIEW CHJIOW MPOEKTa CO3JaHUs MOIIHBIX
JtazepoB Obu1, koHeuHo, H.I".Bacos. B 1964—1965 rr. yna-
JIOCh YOeAUTh BOEHHO-IPOMBILIUIEHHOE PYKOBOJCTBO CTPAHBI,
B nepByro ouepenp JA.PD.Ycerunosa, a Takxke psig APYrUxX ro-
CyIapCTBEHHBIX M BOGHHBIX PYKOBOAMTEJIEH B TOM, YTO 3TY
npo6JieMy, B IPUHIIKIIE, MOXHO peinTh. Hamo cka3aTk, 4To
J.®.YcTuHoB, Oyayun o oOpa30BaHUIO MHXKXEHEPOM, TJIy-
0OKO MOHMMAJ PENIAIOIIYI0 POJIb HAYKH B PA3BUTHH BOCH-
HOHM TEXHHKH, OBLIT JOCTYNEH IJI KPYNHBIX YYEHBIX U KOH-
CTPYKTOPOB M C UHTEPECOM IO PKUBAJ HOBBIE IIPOEKTHI,
o0eIaBIime Mporpecc B BOCHHOM TeXHUKE. ABTOPUTET €ro B
BOIIpocax OOOPOHHON TEXHUKH, HAYKU U IPOMBIIUIEHHOCTH
OB KOJIOCCAJILHBIM, & MHEHHE — TOYTHU BCEI/1a PELIAIOILIUM.

2. Havaso paGot B 00J1acTH J1a3epHBIX CHCTEM
aasa ITPO (1964 —1968 roaw)

B 1962 r. B CCCP 6bu1a yTBEepXKAcHA TIepBasi rocyaap-
CTBEHHAs] IpOrpamMMma HCCIeJOBAHUNA 1O U3BECTHBIM B TO
BpeMsI HANIPABJICHUSIM JIa3epHOI Hayku W TexHuku. OHa He
ObLIIa HEOCPEICTBEHHO MPHUBSI3aHA K BO3MOXKHBIM BOCHHBIM
IPUMEHEHHSIM JIa3ePOB M IpeAycMaTpuBaja Co3IaHue jJa3e-
POB pa3JIMYHBIX THUMOB (Ha KpHCTAJlIaX, CTEKJIax, rasax,
noJynpoBoaHukax). [IpegycMaTpuBaiuch U paboThl O Ta-
KHM Jia3epaM, KOTOpbIe IPH BHUMATEILHOM PACCMOTPEHHU
0Ka3aJIiCh BIIOCIIEACTBUU HECOCTOSTEILHBIME, HAIPAMED 10
Jla3epaM Ha BOJIOpoje (MMeJIoch B BUAY CO3/IaHHeE Jla3epa Ha
nepexogax opro- W mapaBogopojna). Hapsmy ¢ Bemymmm
uactutyrom AH CCCP ®VTAHowMm, BO3TrJIaBJIsSBIINMCS B T€
roasl J1.B.CxoOenbIbIHbIM, IJIe JIA3€PHOW TEMAaTUKOW PYKO-
Bojuiiu A.M.TTpoxopos u H.I".bacos, k BbITIOJTHEHUIO pabOT
o Jla3epaM IOJIKJIFOUYIIIACh KOJUIEKTHBBI MHOTHX JPYTUX
HAYYHO-HMCCIIEOBATEILCKAX HHCTUTYTOB, KOHCTPYKTOPCKUX
610p0 U BBICIINX YUeOHBIX 3aBeIeHU. B epByto ouepens Ha-
J10 Ha3BaThb [ ocymapcrBeHHbli ontryeckuid ”HCTUTYT (TON)
um. C.1.BaBusioBa B JIlenunrpase (otaensl M.I1.BanrokoBa,
A.M.bonu-Bpyesuua), oboponnslit HayuHo-uccienoBareib-
CKUIl MHCTUTYT MPUKJIATHOW (PU3UKU (HAYYHBIA PYKOBOIM-
tesnb JI.H.Kypbatos) B MockBe, MoCKOBCKHii rocyaapct-
BeHHbII yHUBepcuTeT uM. M.B.JlomonocoBa (MI'Y, ¢puzuue-
ckuii ¢pakyiabrer, P.B.Xoxm0B m C.A.AXMaHOB), Hay4HO-
HCCIIeIOBATEIIbCKUE MHCTUTYTHI ATOMHON M 3JIEKTPOHHON
MIPOMBIIIJICHHOCTH. YUCIIO HAYYHBIX ¥ IPOMBIILIEHHBIX OP-
TaHU3aluil, a TAKKe BBICIIAX yYeOHBIX 3aBEIICHUM, 3aHSIB-
IIMXCSl NCCIICIOBAHUSIMH W CO3JaHHEM JIa3epOB, HaApacTajo
JIaBUHOOOpA3HO M yke K cepeauHe 60-X TOJ0B, BEpOSTHO,
nocturano B CCCP cotnu. Kak u B ipyrux 06;1acTsax HOBOI
TEXHUKH U TEXHOJIOTUH, BOCHHBIE MIPOSIBIISLIIA 3HAYATEIbHBIN
“HTepec K 0OOPOHHBIM MPUMEHEHHSIM JIa3€POB, MOIIEPKH-
Basi 1 QUHAHCUPYS 3HAYMTEJLHYIO YacTh pabOT YYCHBIX 3a
cueT 0OOpOHHBIX cTaTel OroIKeTa.

PaGoThl o nazepubiM cuctemam st [TPO pa3BuBaiuck
¢ 1964 r. B IByX HaNpaBJICHUSIX: JJa3epHAasl JJOKaIus (BKJIFOUAs
mpoOJieMy ceJIeKIuu 1ieJied) u 1azepHoe nopaxenune I UBP.

2.1. Co3nanne jJa3epHoro Jjokatopa JI9-1

JUtst 1a3epHOM JIOKAIMU OCOOBI MHTEpEC MPEeICTaABIISI
HOBBIIf B T€ TOIBI PEXHM TUTAHTCKOT'O HMITyJbca (IO3XKe
HAa3BaHHBIA PEKUMOM MOJIYJISIIMHA TOOPOTHOCTH) JJISl TeHE-
panuy KOPOTKHX M OYE€Hb MOIHBIX MMITYJIHCOB JIA3EPHOTO
u3J1yueHus, Bnepsble npemsioxkeHHblii B CIIA u Bo @paHimu.
Co3aHue J1a3epoB C MOJTYJIMPOBAHHON TOOPOTHOCTHIO, U3-
JIy4aBIIUX HMITYJIbCHI HAHOCEKYHIHOM IIINTENBHOCTH, 1O3-
BOJIIJIO TIPUCTYIHTH K ONEHKE BO3MOXHOCTH HX UCIIOJIb30-
BaHUS B HMITYJIbCHBIX BLICOKOTOYHBIX JIA3EPHBIX JIOKATOPAX
st ITPO. Mogoasie Teopetnku OKB «Beimnen» (B.I.Pe-
muH, A.A Kypuxkia, IT.A.BakyT u ap.) u3 otaena H.A.JIus-
mmna mona pykoBoactBoMm [.Il1.TaprakoBckoro axkTUBHO
3aHsIUCH eme B 1962 1. aHAIM30M JIa3epHBIX CUCTEM JIOKa-
I U OLIEHKON MX BO3MOYXHOCTEH M OCOOEHHOCTEH, BBITE-
KaroIlIMX M3 CBOMCTB JiazepHOro u3iyyenus. [loutu omHO-
BpeMeHHO B otneie 56 OKB «Bwimmen», Bo3riaBiseMom
9HePrUYHbIM HHXeHepoM O.A.VIIakoBbIM, HAYAJIUCh JKCIIe-
pUMEHTaJIbHBIE PabOTHI MO JiazepaM. B aTom oTaene pado-
Taja rpynna mMosonbix uHxkenepoB (B.d.Mopckos, B.H.
Jlomaxwn, H.IT.Kykcenxo, FO.I1.IunoxBocT u Ap.), BIO-
CJIEACTBUM CTaBLIMX SIAPOM Pa3paOOTYUKOB Ja3epHBIX CUC-
tem st [TPO. JlazepHoii 1abopaTopueit oT/e1a pyKOBOIAJ
H.A.YcTuHoB (ChbIH (paKkTHYECKOTO PYKOBOJUTEJIS BOCHHO-
npomsbiieHHoro komimiekca CCCP JI.d.Vcrunosa). On
caMm He ObUI KPYNHBIM CIEUIUAJIACTOM, a SBJISIJICS, CKOpee,
BJIASITEJILHOW (PUTYPOI, yuacTHe KOTOPO 0OBEKTHUBHO CIIO-
CcOoOCTBOBAJIO pa3BUTHIO JazepHoro HampasieHus B OKB
«BbiMnes». OCHOBHOM IBYIKYILEH CUJION ObLIM HAYYHBIE 10-
crmwkennss ®MAHa, B wactHoctu rpynnsl H.I'.Bacosa. Pa-
60T1sI IO TpuMeHeHMIo JazepoB B OKB «BoiMiesn» BeJmuch B
nocTostHHOM KoHTakTe ¢ H.I'.BacoBbIM 1 €ro coTpyAHAKaMHU
7 B 3HAYUTEJIBHON Mepe MO X WHUIUATUBE. DTO COTPYTHU-
YeCTBO POAMJIOCH €11l PAHBIIIE B XOJ€ PA0OT IO MPUMEHEHUIO
Ma3epoB KaK MaJOLIYMSIIINX YCUIIUTENel c1abbIX CUTHAIOB
B IIPHEMHBIX TPAKTax paauosiokaTopoB cuctemsl [TPO.

B pesynbrate nposenennsix B OKbB «Brivmen» uccieno-
BAHMIA, ONUPABIIUXCSA B OTHOLICHUH CAMHX JIa3epOB Ha pa-
60Tb! 1 iporHo3sl rpynmnbl H.I'.bacosa, B Hauasne 1963 1. B
Boenno-npompsiiennyro komuccuto (BIIK, opran rocynap-
CTBEHHOTO YNPABJIEHHUS BOCHHO-TIPOMBIIIJIEHHBIM KOMILIEK-
com CCCP) 0bLT mpescTaBiieH MPOEKT CO3JAHUS IKCIEPH-
MEHTaJIbHOT0 Jla3epHoro Jokatopa s [TPO, mosyuusiero
ycioBHoe Ha3BaHue JID-1 [4]. [IpoekT OoCHOBBIBAJICS HA pa-
6orax ®MIAHa no uccieoBaHUSAM U CO3JaHUIO JIa3€pOB HA
pyouse. [TepBoHAYaTIbHO MPEANOIATATIOCH IOCTPOUTD JIOKA-
TOP Ha OCHOBE pyOMHOBOTO Jla3epa CO CPeTHEN MOIITHOCTHIO
n3JIydeHus nopsiaka | kBT mpu uMITyJIbCHOM MOIIHOCTH Jie-
CATKH METaBaTT B PEXUME THTAHTCKOTO HUMITyJibca. Hamo
MOYEPKHYTh, YTO BBICOKAs CTENIEHb ONTUMH3MA IPU OIIpe-
JIeIEHNH OXUIAEMBIX MapaMeTPoOB Jla3epoB Obliaa CBOKHCT-
BeHHA He Toyibko H.I'.bacoBy, HO U MHOTUM JIPyTUM COBET-
CKUM y4YEeHBIM M KOHCTPYKTOPaM, B OCOOCHHOCTH Ha PAHHUX
JTanax CTAHOBJICHWS JIA3ePHOM TEXHUKH. MHOTHE ONTUMH-
CTHYECKHUE TIPOTHO3BI BIIOCJIE/ICTBUU HE ONPABAAIIUCH B TOJI-
HOHM Mepe, HO TaKOi MOJIX0JI, KOHEYHO, CIIOCOOCTBOBAJ ObI-
CTPOMY M SHEPTMYHOMY DA3BUTHIO JA3EPHBIX PadOT M, ec-
TECTBEHHO, UX (PMHAHCHPOBAHUIO TOCYAAPCTBOM.

Pemenne o co3pganum Ha banxaimickoMm mpoTtuBopakeT-
HOM IIOJIUTOHE BBICOKOTOYHOTO SKCIEPUMEHTAILHOTO JIOKa-
topa JID-1 nis onpenenenus koopaunat ['UBP Ha nanbHO-
crsx 10 400 kM ObLIO YTBEpkKACHO B ceHTsI0pe 1963 r. [pen-
M0JIaraJioch JOCTUYb BBLICOKOT'O MPOCTPAHCTBEHHOTO U YT-
JIOBOTO pa3pelleHust JOKaTopa (eIUHUIBI METPOB U YIIIOBBIX
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CEKYH[) Ul TOTO, 4TOOBI «pasrJisiieTh» OTHCJIbHBIC 3JIe-
MEHTHI CJIOXHOH IIeJI, HAIpUMep OOerOJIOBKH, OKDPYXEH-
HO# parMeHTaMu pakeThl M JIOKHBIMHU HEJSIMH, YTO J10JI-
HO OBLIO, IO 3aMBICITY Pa3pabOTIYNKOB, B U3BECTHOW Mepe
pemmTh mpoOJieMy CEJICKIIMU HACTOSIIeH OOeroJIOBKH Ha
(oHe moxHbIX Hesed. HayuHoe pykoBOACTBO paboTaMu 1o
co3manuio jazepoB s JID-1 Bosmaraisocs Ha ®PUAH (J1a-
6opartoputo H.I'.Bacosa). [IpenycMmaTpuBaiach Takxe mpo-
rpaMma HCCIIeOBAHUN PACIPOCTPAHEHHUS JTA3EPHOTO U3JIY-
YyeHus1 B aTMocdepe. DTu paboThl Toraa Bo3riaasui VHCTH-
TyT usnkn atmochepsr (MPA) AH CCCP nox pykoBon-
crBoM akajieMuka A.M.O6yxoBa. PaboTsI psiza yueHbIX 3TO-
r'0 MHCTUTYTA HOCHJIN (YHTaMEHTAJBHBIA XapakTep 1 MOJIy-
YIJIM MAPOBOe npu3HaHue. B konue 60-x ro/1oB, Korjaa Ha
Banxamckom nosmrone crpoudicst JI9-1, psamom ¢ 3Tum Jj1o-
KaTOpOM OBbLT CO3/IaH TAKXKe CIEUaTbHBIN H3MEPHUTETbHBIN
KOMILJIEKC [1JIsI KOHTPOJISI U U3YUEHUSI COCTOSIHUS aTMOC(hEPDI
U TMPOXOXKACHHSI Yepe3 Hee JIA3epHOro u3ydeHus. B atoit
paboTte GOJBIIYIO POJIb CHITPAJIM yYCHbIE U3 TOMCKOTO UH-
cruryta ontuku arMmochepsl (MOA) CO AH CCCP nox py-
KOBOJICTBOM akanemuka B.E.3yeBa.

B 1964 —1965 rr. npoext JID-1 pa3pabatsiBajcs U KOH-
kpetuzupoBalics crenuaaucramu OKB «Beimnen» (j1abo-
patopusi I'.E. TuxomupoBa B moapa3aesieHuu, BO3TJIABIISIB-
memcst O.A.VirakoBbiM). PA00TBI 10 ONITHYECKUM CUCTEMAM
sokatopa Besuck B 'OU B maGopartopuu [1.I1.3axaposa, rue
coBMmecTHO ¢ nmkenepamu OKB «BeiMiien» co3maBasach om-
THYeckasl cxema JokaTtopa. JlokaTop HoJkeH ObLT ocylle-
CTBJISITH 32 KOPOTKOE BPeMsl IIOUCK IIeJIell B «I10JIe OIIUOO0K»
PaaNOJIOKATOPOB, 00OECIIEUNBABIINX IIeJIeyKa3aHue JIa3epHO-
MY JIOKaTOPY, YTO TpeOOBaJIO BECbMa BBICOKUX MO TEM Bpe-
MEHaM CPeIHNX MOIIHOCTEH J1a3epHOro m3IydaTesis. Beioop
CTPYKTYPBHI JIOKATOPa ONPEACIIHIO PealbHOE COCTOSIHUE pa-
00T 1o Jla3epaM Ha PyOHMHE, JTOCTH)KUMBIC MapaMeTpbl KO-
TOPBIX HA IPAKTUKE OKA3aJIMCh 3HAYNTEILHO HIXKE IEPBOHA-
YaJIHbHO MPE/IIOJIATABIIUXCS: CPETHSISI MOIIIHOCTH OTHOTO JIa-
3epa BMecto oxupasmmxcs 1000 BT coctaBmia B Te TOABI
npumepHo 10 Br. Onbitsl, npoBeaennsie I1.IN. KprokoBbIM 1
IpyruMu ucciiefgosatesssmu B jJabopatopun H.I'.bacosa B
O®UAHe, noka3anu, 4YTO HapalllMBaHUE MOIIHOCTU MyTEeM
MIOCJIETOBATEILHOTO YCHJICHHS JIA3€PHOTO CUTHAJIA B LIETIOY-
Ke (KackaJie) JJa3epHBIX YCHIIUTeJIEeH, Kak 3TO MpeIycMaTph-
BaJIOCh CHavYaJjia, BO3MOJKHO JIMIIH IO OTPEICIEHHOTO YPOB-
Hs. CJIMIIKOM MOIIHOE U3JIyYeHHE pa3pyliago caMHu Jiazep-
HbIe KpUCTAJUIbI. BO3HUKIIN U TPYIHOCTH, CBSI3AHHBIE C TEP-
MOOINTHYECKUMH MCKOKEHUSIMH U3ITy4eHus. B cBs3u ¢ aTIM
MPUIILIOCh YCTAHOBUTHL B JIOKATOpe HE onuH, a 192 mooue-
penHo paboTaronmx ¢ yactoto 10 I'ty 1a3epoB ¢ sHeprueit B
nmiysbee 1 Ix. O0mast cpeqHsisi MOIIHOCTD U3JIYYEHUSI MHO-
TOKaHAJBLHOTO JIA3€PHOT0 NlepeAaTUnKa JJoKaTopa Oblj1a 0Ko-
J10 2 KBT. DTO npHBeEIIO K 3HAYUTEIHHOMY YCJIIOKHEHUIO €r0
CXeMbI, KOTopas ObLJIa MHOTOJTy4eBON KaK NpPH U3ITyYCHHH,
TaK W MpHU perucTparmu curaana. [lorpedoBanocs co3natb
BBICOKOTOYHBIE OBICTPOJCUCTBYIOIINE ONTUYECKUE YCTPOWA-
cTBa 151 GOPMUPOBAHUS, NIEPEKIIFOUCHUSI U HaBeAeHus 192
JIa3epHBIX JIy4ueil, ONmpeaessIBIIMX MOJie TIOUCKa B IPOCTpaH-
CTBe 11eJ11. B mpueMHOM yCTpONCTBE JIOKATOpa UCIOIb30Ba-
Jlack MaTpuia u3 192 cnenuaibHo pa3pabotaHHbIXx DOV [4].

3a/1auy yCIOXKHSUIA MOTPETHOCTH, CBSI3aHHBIE C KPYITHO-
raGapuTHHIMH TOJIBUXHBIMU ONTHKO-MEXaHUYECKUMHU CHC-
TEMaMH TEJIECKONa U ONTUKO-MEXaHUYECKUMH IEPEKJIIoya-
TeJISIMU JIOKATOpPa, a TakXke C UCKAKEHHSIMHU, BHOCHMBIMU
aTMocgepoii. JlocTaTOYHO CKa3aTh, YTO O0IIas JUIMHA OTITH-
YeCKOTO TPaKTa JIOKaTopa gocturajia 70 M U B €ro cocTaB

BXO/IMJIA MHOTHE COTHHU OIITHYECKUX JIEMEHTOB — JIMH3, 3€P-
KaJ ¥ TJIACTUH, B TOM YHCJIe JBYDKYILUXCS, B3aUMHAs FOCTH-
POBKa KOTOPBIX TOJIKHA ObLIa COXPAHSITHCS C BbICOYANIIICH
TOYHOCTBIO.

IMockonpky cnemmanuctel OKB «Beivnen» He umenn
ONBITA U TEXHOJIOTMYECKOW 0a3bl B 00JIACTH ONTHYECKOTO
npUOOPOCTPOCHUS, K NPOSKTUPOBAHUIO U U3TOTOBJIEHUIO JIa-
3epOB M APYTUX y3JIOB ONTHYECKOTO TpakTa JID-1 oHuM mpu-
BJIEKJIM OJTHO U3 MOUIHBIX KOHCTPYKTOPCKHX OIOPO ONTHYE-
CKO# MPOMBIIIJICHHOCTH — MOcKoBckoe LIKB «I"eodusukay,
rje 3Tu paboThl BO3TJIABWI TAJAHTJUBBINA YUEHBIA U KOH-
crpykrop J.M.XopoJ. CrnenuajibHbIi BICOKOIMHAMUYHBIN
TeJIeCKOoI auameTpoM 1.2 M st popMUpOBAHUS U HABEIE-
HUS JTA3€PHOTO JIy4a CO3aBaJICS B KOHCTPYKTOPCKOM OIOpO
B.A.I'ytaukoBa JIeHWHTpaaCKOTO ONTHKO-MEXaHUIECKOTO
obowvequHenust (JIOMO) B nmoapa3aesieHud U3BECTHOTO KOH-
crpykropa teneckonoB b.K.Moaneccnanu, pykoBOIUBIIETO
B T€ IOJbI CO3JAaHUEM KPYIHEHUILEro B MUPE aCTPOHOMHUYE-
ckoro tejieckona BTA ¢ nmamerpom 3epkajia 6 M. K 1966 1.,
KOT'/Ia CTaJIO SICHO, YTO co3fanue JID-1 motpedyer ycummii He
TOJILKO YYEHBIX, HO U IPOMBIIILICHHOCTH, B IIEPBYIO OUepeIb
ONTUYECKOM U 3JIEKTPOHHOM, BO3HUKJIA HEOOXOAUMOCTD pas-
pabOTKM U OCBOCHUS B CEPUIHHOM IIPOM3BOJICTBE MHOXKECTBA
HOBBIX YCTPOHCTB, TEXHOJIOTUH U MAaTEPUAJIOB: KPUCTAJIIOB
pyOMHA BBICOKOTO Ka4yecTBa, JIEKTPOONTHYECKUX KPUCTA-
JIOB IIJIs 3aTBOPOB, YINPABISIOMHX (HOPMON MMITYJIbCa Ja-
3epa, CrelUaIbHbIX JIAMIT HAKAYKH JJ151 J1A3€POB, BLICOKOYYB-
CTBUTEJIbHBIX (POTONPUEMHHKOB W MHOTOTro Jpyroro. Bce
9TH (aKTOPHI IPUBEJIU K TOMY, YTO JIOKATOP OBLI IOCTPOEH
1 HavyaJ1 QyHKIMOHUPOBATD TOJIBLKO B cepenuHe 70-X TOA0B.

C opranmzanueit LIKB «Jlyu» u mepeBogoM azepHOMt
TeMaTUK B MUHHCTEPCTBO OOOPOHHOM MPOMBIIIJIEHHOCTH
pabotsl o sokatopy JID-1 ycKOpuIUCh U cTajal Ha pealib-
Hy!o ocHOBY. K ero co3ganuto ObLIM NPUBJIEYEHBI JOIOJHU-
TeJIbHbIE CUJIbI Psila MPEANPUSITUNA ONTUYECKON oTpaciu. B
1970—-1971 rr. pa3pabdoTka JiokaTopa Oblia 3aBepireHa. Cu-
mavu JIOMO u neannrpaackoro 3aBoaa «bombmesuk» (Tae
JUPEKTOPOM B TIpeBOEHHBIE roAbl Hemosro Obut [J.P.Vc-
THHOB) CO3/1aBAJICS YHUKAJIbHBIH 110 KOMIUJIEKCY TApAMETPOB
teneckon TT'1 s JID-1. DTOT Tejeckom ¢ aUaMeTpoM
rJIaBHOTO 3epkaja 1.3 M obecreunBas BBICOKOE ONTHYECKOE
Ka4eCcTBO JIA3epHOTO JIyda TpH paboTe CO CKOPOCTSIMU U
YCKOPEHUSIMH B COTHH pa3 00Jiee BEICOKAMH, Ye€M Y KJIacCHye-
CKUX aCTPOHOMUYECKUX TEJIECKONOB. BbIIN CO3/1aHbI MHOTHE
HOBBIE Y3JIBI JIOKATOpA: OBICTPOACUCTBYIOIINE TOYHBIE CKa-
HUPYIOUIME U MEepeKIoYarolie CUCTEMbI IS YIpPaBJICHUS
JIA3epPHBIM JIy4OM, (POTONPUEMHHUKHU, IJIEKTPOHHBIE OJIOKU
00paboOTKN CHTHAJIOB M CHHXPOHU3AIMU U JPYTHE YCTPOU-
crBa. Pazpabortannbiii LIKB «I"eopusuka» j1a3epHbIil mepe-
JIATYUK, BKJIro4Yas 192 BechbMa COBEPIICHHBIX MO TOMY Bpe-
MEHH JIa3€POB, CUCTEMY UX OXJIAXKIECHUSI U 3JIEKTPOIIUTAHUSI.
Jist JI3-1 ObL10 OpraHu30BaHO MPOU3BOICTBO BHICOKOKAYE-
CTBEHHBIX JIA3€PHBIX KPUCTAJIJIOB PYOMHA, HETMHEHHBIX KPH-
crauioB KDP 1 MHOTHX IpYyrux 3J1eMEHTOB.

ArmmapaTtypa Jokatopa paboTajia aBTOMATHYECKU C YII-
paBJIeHHEM OT KOMIIIOTEPOB, MPaBJa, HE OUYEHb COBEPILUCH-
HbIX. JlokaTop coeauHsICS IU(PPOBLIMU JIMHUSME CBSI3U C
paauooKanmoHHbIMu cpeacTBamu noymrona. C 1973 r. na
MIOJINTOHE Pa3BEPHYJINCh MOHTAXHBIE H HAJIaJOYHBIE pado-
Thl. JlecsaTku, a BpeMeHamMu M coTHH coTpynHukoB LIKB
«JIyw», JIOMO, LUKB «I'eodus3nka», MOHTaXHBIX U HaJla-
JIOYHBIX OPTaHM3AlMiA TPYIMINCh Ha IUIOLIAJAKE JIOKATopa,
CTPEMSICh «OXKUBUTH» ¥ 3aCTABUTH CIIAXKEHHO (DYHKIIMOHUPO-
BaTh €r0 CHCTEMBI.
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I1.B.3apy6un

Puc.1. Hayunslit pykoBoauTens jazepHoit nporpammel H.I'.Bacos, munuctp 060ponsl CCCP A.A.T'peuko, MUHHCTP 0OOPOHHOU IPOMBIIIICHHOCTH
C.A.3BepeB, BOCHAYATIBHUKH, yUCHBIE, KOHCTPYKTOPHI U UCHBITATENHN Y JIa3epHOro JokaTopa JID-1.

PaGoTbl Ha JID-1 Besuch pu UHTEHCUBHOM MOJIICPIKKE U
HEeoCJIabHOM BHUMAaHHUM PYKOBOJICTBA BOSHHO-POMBIIIIJIEH-
HOTO KOMILIEKca cTpaHbl. CTpOoSIIUiACS JTIOKATOP 4acTo TMOo-
cemam «BeIcokue» roctu u3 pykoBojactBa BIIK m Munu-
crepctBa 060ponsl CCCP. B mae 1973 r. nokarop JID-1, Ha-
psy ¢ psiIoM ApYrux oObeKTOB Bajxallckoro MoOJIMTOHA,
MOCeTHJIO pyKoBOJACTBO MunucrepctBa o6oponsl CCCP Bo
rjaBe ¢ TOTAAIIHUM MHUHHCTpOM 000poHbl A.A.Ipeuko. B
COCTaB TPYMIIHI BXOAWJIM MOYTH BCE 3aMECTUTE]IM MHHHUCT-
pa oboponsl CCCP, r1aBHOKOMAaHIYIOIIAE POJAMHA BOWCK,
BKJIFOYAsl TJaBKoMaHayromero Boiickamu ITBO crTpanbl
I1.®.BaTtunkoro, MUHUCTP OOOPOHHOM NPOMBIIICHHOCTH
C.A3BepeB, oaun u3 pykoBoautesieit BIIK JI.M.T opiikos.
ITpucyTcTBOBAIM TaK)Xe HAYYHBIH PYKOBOIUTEND JIa3€PHBIX
uccieoBaHui u pa3pabotok B uHTepecax [TPO H.I".bacos u
Japyrue yueHsle. O cOCTOSIHUM €I 0 JIOKATOPY JOKJIAIbIBAJ
H.JI.YCTUHOB ¥ KOHCTPYKTOPBI-pa3pabOTUNKH OTACIbHBIX
YCTPOWCTB JiokaTopa. B nesom mapinan A.A.T'pedko He ipo-
SIBUJI 0COOOTO MHTEpeca K MOAPOOHOCTSIM U AETaJISIM TPO-
exta. Ero 6oJibliie BOJTHOBAJIH MTPOOJIEMbI BO3MOXHOTO TIPH-
MeHeHus U 3(dexTuBHOCTD J1azepHOTrO JokaTtopa. OH Ha-
cTamBaJl Ha (HOPCUPOBAHUH MPOTPAMMBI €TI0 HUCIBITAHHH.

B 1974 r. nanagounsie paboThl Ha JIOKaTOpe OBLIN 3a-
BEpILEHbl M HAYaJIUCh €r0 MO3TANHbIe UCHBITAHUS IPU yda-
CTUH BOEHHBIX CIICIMAJIUCTOB MOJMTOHA W WHXKEHEPOB BCEX
IpeanpusITHIA-pa3paboTINKOB. [lepBble UCIBITAHUS TPOBO-
JIAJIACH MO YCTAHOBJICHHBIM HA BBINIKAX H3MEPHUTEIbHBIM
MHUIIICHSIM, TIO3BOJISIBIIIMM MPOKOHTPOJIMPOBATH XapaKTepH-
CTUKH M3JIyYEHUs JIOKATOpa, 3aT€M IO CHEUUaIbHO 000py-
JIOBAHHOMY ONITHYECKMMH JATYMKAMU U CBETOOTpaXaTeJs-
MH CaMOJIeTy-MullleHn. Ero muioTel moJIb30BaINCh OYKAMU
JUISL 3AIIMTHI TJ1a3 OT BO3MOXHOTO BO3JCUCTBUS JIA3€pPHOTO
n3rydeHusi. VIcmbITaHus COMPOBOXKIAINCH U3MEPEHHSIMU Xa-
PAKTEPUCTUK aTMOCHEPHI U CBA3AHHBIX C HUMH MOTPEIITHOC-
Tell B paboTe JIOKAaTOPa, KOTOPHIE BBINOJIHSUIMCH YUEHBIMH U3
NOA.

Pasymeercs, B xoae ucnsiTanuii JID-1 HeoTHOKPATHO BBI-
SIBJSUTACH TEXHUYECKHE U OpTaHU3aUOHHBIE TIPOOJIEMBI, Tpe-
OoBaBlIME I0PabOTOK U Ja)ke IepelnesioK YCTPOUCTB JIO-
KaTopa. BpemMeHaMu BO3HHMKaJIM BeCbMa «CIENU(PUUECKUE»
TPYIHOCTH: HAINPUMEP, HECKOJBKO MECSIIEB OOCYXIAJach
opranu3anus paboT 1Mo 0O0CITyKMUBAHUIO CUCTEMBbI OXJIaX/Ie-
HIS JTa3epHOTO NepelaTInKa, KOTopast TpeboBaia It cBoei

3anpaBKu 0koJio 10 T 0co60 YHUCTOM CIUPTOBOIHON CMECH.
CoOXpaHUTh 3TOT, KaK €ro Ha3bIBaJIH, <IIOPTBEHH» U yOepeub
CHCTEMY OT «yTeuek» ObLIO HEMPOCTO.

B 1975 r. ObL1a gocTUrHYTA OOJIee MJIM MEHEE yBepEeHHA S
paboTa jJokaTopa Mo caMoJIeTy Ha MajJbHOCTSIX okojio 100
kM. Pa3paboTurky MpUCTYIHITA K UCTIBITAHUSIM JIOKATOPA MO
I'YBP, a Takke UCKYCCTBEHHBIM cryTHHKaM 3emuid. CryT-
HUKH-MUILIEHU OB OCHAILIEHBI CBETOBBIMH «MasiKaMu», U3-
MEPHUTEJILHBIMU MTPUEMHUKAMU Ja3€PHBIX CHUTHAJIOB, ONTH-
YEeCKIMHU OTPaxaTesIMU. VICTIbITaHNS TO3BOJIUIIA TIOJIYYATh
HAJISKHBIE KCIIEPUMEHTAIbHBIC JaHHBIE IO BCEM BaKHEH-
muM napamerpam JID9-1 u B 11es10M MOATBEPIUIIN €r0 pa-
060TOCHOCOOHOCTD U AOCTMKEHHE OOJIBIIMHCTBA 3a1aHHBIX
xapaxTepucTuk. OIHAKO JOKATOP, ECTECTBEHHO, HE obecre-
4UBAJ pabOTY B YCIOBHSIX 00JIAYHOCTH, TO3TOMY €r0 HEeTocC-
peACTBeHHOE HCoJb30Banue B cucteme [TPO ObLI10 HEBO3-
MOXxHBIM. TeM He MeHee JID-1 npeacTasJisyi coO0l TOUHOE U
OTIEPATUBHOE CPEJICTBO ISl BHEIIHETPACKTOPHBIX H3MeEpe-
HUI B UHTEpecax psiia CUCTEM 0OOPOHHOTO 3HAUEHHMSI, BKJIIO-
yast [TPO. B 1980 r. noctanosienueM 1K KITCC u CoBeTa
Munuctpos CCCP nokatop JI9-1 no pe3ynbratamM ucnbiTa-
HUIl ObUT MPUHST KaK CPEICTBO JJIS TOUHBIX TPACKTOPHBIX
u3mepenuit Ha basxamckom nosurone. C nomotpto JI3-1
BIIOCJICICTBUHU BEJIMCH JIOKAIIMOHHbIE TPAEKTOPHBIE U3MEpPE-
HHUSl OPOMT psiia COBETCKUX M 3apyOeXkHBIX CIHYTHHKOB U
KOCMUYECKUX KopabJieit. [Ipu 3ToM mpeanpuHIMaInch Me-
PBI IPEJOCTOPOKHOCTH, YTOOBI CHTHAJBI (XOTSI U OTHOCH-
TEJIbHO HEOOJIBIIION MOITHOCTH) JIA3E€PHOTO JIOKATOpA HE Ha-
HECJIM Kakoro-aubo ymepba GpyHKIMOHUPOBAHUIO 1yBCTBU-
TeJIbHOM anmapaTypbl, pa3MeILLeHHOM Ha KOCMUYECKUX alma-
patax. Bompeku yTBepkAeHHSM, BCTPEUYABIIMMCS B HHO-
CTpaHHOW mevYaTH, paboThl JOKATOpa MO MIIOTHPYEMBIM
KOCMHYECKMM amnmapaTaM U CTAHIUSIM, KaK 1O COBETCKUM,
TaK U 10 aMEPHUKAHCKUM, OBLIIM BEChMa OTpPaHMYCHBI U MPaK-
TUYECKH 3aNpeIeHBL.

Jlokatop JID-1 no3Bosmi codpats HHPpopManuro od oT-
paXkaTeJIbHBIX XapaKTEePUCTUKAX (CUTHATYPAX») KOCMHYEC-
KX OOBEKTOB M POBECTHU IKCIIEPUMEHTHI 110 MOJTYYSHUIO TaK
HAa3bIBAEMOW HEKOOPIMHATHONW HHPOPMAIIMU O HUX. AKTHUB-
Hble paboThl Ha JID-1 npoaospkanuck Ao cepenunsl 80-X ro-
JIoB [5]. BATOT nepuo HEOTHOKPATHO 3aMEHSUIUCH U MOJIEP-
HU3HUPOBAJIICH €0 SJIEMEHTHI, B IEPBYIO OUePEab KOMITbIOTE-
pBbl, 2JIEKTPOHHBIE CUCTEMBI, (POTONPHEMHBIE YCTPONCTBA H,
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yacTuyHO, ontuka. Jlokatop JID-1 mociyxui mosie3HbIM
CPEICTBOM JUJIsl OCBOEHMS JIA3€PHON TEXHUKHU U JAJ1 YPE3BBI-
YaHO NEHHYI0 MHPOPMAIUIO HAYYHO-TEXHMUYECKOTO Xapak-
Tepa 1o 1esomMy psay npodsiem. Pazpaborannsre mist JID-1
TEXHOJIOTHH, 3JIEMEHTBI U MaTEPHAJTBI HAIIUIH IIIAPOKOE MPH-
MEHEHUE TIPH CO3JaHUM MHOTHX JIPYTUX JIA3EPHBIX PUOOPOB
u cucteM. Ceiiuac JID-1, K cokaICHUIO, «PXKABEET» B Ka3ax-
CTAHCKOW KAMEHHMCTOMW CTENH, MHOTHE €ro YaCTH Pa3jIOMaHbI
¥ pa30uThI, ycTapeian pusnvecku u MopasibHo. [IpeanpuHu-
MAaJIUCh TOMBITKM COBMECTHO C Ka3aXCTAHCKMMH YYECHBIMU
«OXXUBUTBY JIOKATOP, HO 3TA BECbMa Joporocrosias pabora
HE TOJTy4rJIa pa3BUTHs, Bellb JID-1 Tenepb HAXOIUTCS B IPY-
roMm rocygapctBe — cyBepeHHOM Kazaxcrane. He uckimroue-
HO, 4TO JIOKATOP MOT OBbI OBITH UCIIOJIb30BaH (IIOCIIE MO/IEP-
HU3AIMK ¥ BOCCTAHOBJICHHUSI) B MEXIYHAPOHBIX MPOTrPaM-
Max.

2.2. ®oToaucconnoHnbie HoaHbIE Ja3epsl st [TPO

IMockonbky ocHoBHO# 3amaueit OKB «BbpiMmnen» ObL10
co3manne KomIuiekcoB u cucrteM opyxus [1PO, To ocobwrit
MHTEpEC BBI3BAJIO BBICKA3aHHOE B KOHIE 1964 r. BecbMa
ontumuctuyHoe npemiioxenue H.I.bacoa u O.H.Kpoxu-
Ha, NOJACPKAHHOE 3aTEM U PSAOM JPYIUX YUEHBIX, O IPHH-
IUMAATIBHOW BO3MOXKHOCTH TPSMOTO TMOpaxeHus (pa3py-
IIEHUST WK ToBpexaeHuss obosyiouku) ['UBP MorHbiM Jia-
3epHBIM H3JIy4eHUEM. DTO MPEJIOKEHUE POIUIIOCH B PE3YJIb-
TaTe MOUCKOBBIX pabor 1962—1964 rr., HanpaBJIeHHBIX HA
YBEJIMUECHUE SHEPTUM U3JIY4YeHHsl Ja3epoB, U 00CykKAAI0Ch ¢
PSIOM KPYIHBIX YYEHBIX HA COBELLIAHUSX Y TOTAAIIHETO Mpe-
sugmeata AH CCCP M.B.Kengeima. Yuyensle ¢ caMoro Ha-
JaJia TIOHUMAJIM, YTO JUIS Jla3epa ¢ BBICOKOM JHepruei m3-
JIyYeHHSI B UMITyJIbce (BHAYajle MMeEJICS B BHIY Jiazep Ha
Kpuctasuie pyouna ¢ ontuueckoit Hakaukoil, KITJI xoTopo-
ro HEBEJIMK) HEOOXOIUM HCKIIFOYUTEIHLHO MOIIHBIN HCTOY-
HUK HAKaYK{ C COOTBETCTBYIOIIMM CHEKTPOM H3JTydyeHus. B
MIepBbIE TOIBI PA3BUTHSI JIA3EPHOI TEXHUKU BHUMAaHUE OBLIO
MIPUKOBAHO K MOIIHBIM TBEPIOTEJIbHBIM JIa3epaM Ha KpH-
cTajuiax, a HOTOM U Ha aKTUBUPOBAHHBIX CTEKJIAX, UCIOJIb-
3YIOILIUM UCTOYHUKM ONITHYECKON Hakauku. Pa3zpaboTka apy-
TUX TUIIOB MOIIHBIX JIA3€POB B MEPBOIi oJI0BUHE 60-X rOI0B
HAXOJMJIACH €IIe B 324aTOYHOM COCTOSIHIH. JIaMIIbI-BCTIBIIII-
KH TPUHIUIHAAILHO HE MOTJM 00ecrieuynTh TpedyeMon s
CBEPXMOIIHBIX TBEPAOTEIBHBIX JIA3€POB SHEPT UM HAKAYKH, U
MIPUILIIOCH OOPATUTHCS K IIOUCKY MHBIX MOIIHBIX HICTOYHUKOB
HaKayKy.

V O.H.Kpoxuna poaunace umess UCHOIb30OBAHUS IS
HAKaYKH JIA3epOB CAMOTO MOIIIHOTO UCTOYHUKA CBETA: U3JIY-
YEHU s, BOSHUKAFOIIETO MPU B3PbIBE AaTOMHOTO 3apsi/ia B BO3-
nyxe. Takoil 9k30 THYECKUI HCTOYHHK IO MOIIIHOCTH U 3HEP-
UM U3JIyYEHUS! IPEBOCXOIUT IPYrue UCTOYHUKU HA MHOTO
nopsakoB [6]. B te rogsl obmasi atMocdepa «i1a3epHOTo
9HTY3HMa3Ma», B KOTOPYIO YCHUJIMSIMU yUYEHBIX OBLIIO BOBIIE-
YEeHO U BBICIIIEE BOSHHO-IIPOMBIIIJICHHOE PYKOBOJICTBO CTpa-
HBbI, IPH HETOCTATOYHOM eIlle TOHNMAHUN MEXaHU3MOB U
OIICHOK BO3MOJHOCTEH PeaibHOTO OPAKAIOIIETO JSUCTBUS
JIA3epHOTO M3JIyYEHHUs CIIOCOOCTBOBAJA BBIJBMKECHHIO HE
TOJIBKO CMEJIBIX, HO U BECbMa PUCKOBAHHBIX TPOEKTOB.

OmHMM W3 HHAX U CTAJ MPOEKT CO3IaHMs HayYHO-IKCIIe-
PUMEHTATLHOTO KOMILIEKCA JJIsl 9KCIEPUMEHTATbHBIX pa0oT
110 JIA3EpHOMY OPYXHUIO HazeMHoro 6asupoBanus st [TPO.
Bnpouem, kak nmokasajo Oyayliee, CKIOHHOCTb K PUCKOBAH-
HBIM U HEJIOCTATOYHO OOOCHOBAHHBIM NMPOEKTAM (HE TOJIBKO
JIa3epHBIM) €Ile JOJITO OCTaBajiach CJIA0OCTBIO YYEHBIX U
BoeHHBIX He TOJIbk0 B CCCP (BcnmoMumM, HampuMmep, O Ipo-

BoAuBIIEeiics B 80-X ro/1ax mporpaMme Co3JaHusi PEHTTCHOB-
CKUX JIa3epOB C HAKAYKOW H3JydeHHMEM aTOMHOTO B3pbIBA
st COU B CIIA).

AHaIM3 TEpBBIX CXeM W UAed MOoKa3ay, 4TO CO3[IaHUE
CBEPXMOIIHOTO JIa3epHOTO OPYXHUS Ha OCHOBE Ja3epa Ha
KpHUCTasule pyOuHa ¢ HAKAYKON OT JIAMIIBI-BCIIBIIIIKKA OKa3a-
JIOCb HEBO3MOJXHBIM, IOCKOJIBKY HCIIOJIb30BABILUECS HUM-
MyJIbCHBIE JIAMITBI HE MOTJIM 00ECHEeYUTh CBEPXOOIBbIINX 00-
X ¥ YACNbHBIX MOTOKOB M3JydeHHs. TpeOyeMoe 4uCIIO
PYOMHOBBIX KPUCTAJUIOB TOXE JAJIEKO BBIXOJIUIIO 3a Tpejie-
JIbI BO3MOXHOCTH MPOMBIILUIeHHOCTH. Heobxonumo ObLIO
HAWTH NPYrou jaszep ¢ 0oJiee TEXHOJOTHYHOU W JCIIEBOU
AKTUBHOU CpeIoii, YeM pYyOUH, U peasibHbI MOIIIHBIN UCTOY-
HUK HakKauykd, a He (BooOpakaeMblil) aTOMHBII B3pbIB. B
CBSI3U C 3TUM OCOOYIO POJIb B pa3BUTUU pabOT B MHTEpECcax
ITPO B CCCP cpIrpano co3manue Tak Ha3bIBa€MbIX NOIHBIX
(dhoroaucconnonubix j1azepos (P JT). Pusnueckas uaes, je-
kaiasi B ocHose ®J1J1, ObL1a npeasioxkena u onyOJMKoBaHa
yuenbiMu ®UUAHa C.I'.Payrnanom u N.N.CobGenbmanom
emte B 1961 r. [7]. OHu noxa3aju TEOPETUYECKH, YTO BO3-
MOHO TTOJIy4eHHe BO30YXKAEHHBIX ATOMOB UJIM MOJIEKYJI ITy-
TeM (oToaucconuanuu 0ojee CIOXHBIX MOJIEKYJT NMpH UX
O0JIyYCHUN MOIIHBIM (HEJIa3epHbIM) CBETOBBIM MOTOKOM.
Kax ObL10 ycTaHOBJIEHO TMO3Xe, Haubosee 3PHeKTUBHBIMU
pabounMu cpeaMu sl TAKUX JIa3epPOB OKA3aJIUCh BO30YXK-
JIEHHbIe aTOMBI MOJa, oOpasyromuecs B xojae GpoToaucco-
UANHA Pa3JIMYHBIX COEJMHEHUH, B TIEPBYIO OYepelb Iep-
¢dropankmmmonuaos (Hanpumep, CF3I u CsF7I).

B 1964 r. amepukaHcKue y4eHble OIyOJIMKOBAJIM COO0-
eHre o moJtyueHun Ha jabopatopuom DJIJ1 uznyueHus ¢
HeOOJIBIIIMMHI MOIITHOCTBHIO U 9Hepruei [8]. Heckosbko mo3-
xe, B 1966 1., B CIIIA ummnyibcHAsl 3HEPTUS U3JIyUYEHUS Ta-
koro jazepa 6suia goseneHa no 100 Ix. H.I'.bacos u O.H.
KpoxuH npenyioxuin NpUMEHUTh UMEHHO 3TOT THUI JIa3zepa
JUISl TOCTYDKEHUSI TPEAEIbHO BBICOKMX YHEPreTUYECKHX Xa-
PAKTEpUCTHK IIPH €r0 ONTHYECKON HAKAYKE M3JIyYCHUEM BbI-
COKOTEMIIEPATYPHBIX B3PBIBHBIX HCTOYHHKOB (AaMEpPHKAHIIBI
HE UCTOJIb30BAJIN Takue UCTOYHUKH). CO3/TaHUEe OYSHb MOIII-
HBIX HEJIAMIIOBBIX UCTOYHUKOB CBETA C TPeOYyEMBIM CIIEKT-
poM i Hakayku ((HOTOTUCCOIUAIIIN) MOJIEKYJI pabouero
BEIIECTBA Jla3epa ObLIO OJHOW M3 OCHOBHBIX MPOOJIEM pa3-
pabotku ®IJI.

Oco6eHHOCTD MepPTOPASIKIIINOIUI0B COCTOUT B HAJIU-
YUY UHTEHCUBHOM IOJIOCH! MOTJIOIIEHHS] ONITUYECKOTO U3JTy-
yeHUs: Hakauku B Y® obGnactu. Takoe m3imyueHue s¢dpdek-
THUBHO T€HEPHPYETCs Ta30BOH MJIA3MOH NpU TeMmIepaTypax
nopsaaka 25000 K. Xots paccMaTpuBaiach Takxe U ujes
HCIOJIL30BATH JIJIsI 3TOH IIeJIN CBETOBOE M3JIYUCHHE SIEPHOTO
B3pbIBA B BO3/IyXe, HANOOJIEe CYIIECTBEHHOM TSI TIpaKTHYe-
ckoil peanuzanuu MowHbIX P J1JI okazanach opuruHaIbHas
unes yueHoix u3 ®MAHa u Bcecoro3noro Hay4yHo-ucclie-
JIOBATEJILCKOTO HWHCTUTYTA OKCIEPUMEHTAIBHON (HU3HUKA
(BHUUD®, nzBecTHbIN Takxke kKak Ap3amac-16, Herae — Poc-
cuiicknit penepanbabiil saepHbiil eHTp (PO SALL) B Capose).
OTa uaes ObUIa OTKPHITO OIYOJIMKOBAHA JIUIIb B Havasie 90-x
rogoB (cM., Hamp., [9, 10]). H.I".Bacosbeim u O.H.Kpoxunbim
OBLIO MPEAJIOKEHO UCTIOJBL30BaTh i Hakauku O J1J1 mori-
HOE CBETOBOE M3JIyUCHHE YAAPHOHN BOJIHBI B TSDKEJIOM rase,
cO371aBaeMOil B3pBIBOM 3apsijia B3pbIBUaTOro BelecTsa (BB).
PaccMatpuBaiuch u Apyrue MOIITHbIE HICTOYHUKHU CBETA, Ha-
IpPUMED JIEKTPUUYECKUE Pa3PsAbl UM KCEHOHOBBIE JIAMIIBI-
BenbIIKH. OJHAKO MHTEHCUBHOCTD UX M3JIyYeHU S OTPAaHHIH-
BaJlach KO3(hGHUINEHTOM HPOMYCKAHUSI CTEHOK KBAapPIEBBIX
TpyOok B V® 00sacTu CeKTpa.
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MHTEHCUBHOCTD M3JIyYeHUs BO3PACTaeT, KaK H3BECTHO,
MPOTOPIMOHATIEHO KyOy TemmepaTypbl UCTOYHUKA. Taxum
00pa3oM, yBeJIMUeHHEe TeMIIepaTypbl ICTOYHHKA, HATIPUMED,
B 5 pa3 MmO CPaBHEHHUIO C JIAMIAMH-BCIBIIIKAMU BEJIET K
YBEJIMYCHUIO WHTEHCUBHOCTHU M3J1y4eHus B 125 pa3. D10 006-
CTOSITENILCTBO, 0co3HaHHOe yueHbiMu P AHa, npuseno x
3HAYUTEJIbHOMY BO3pacTaHuio 3(pdekTuBHOCTH HaKayku. B
1965 1. 9T y4yeHbIEe MPEITOKUIA OTKA3ATHCS OT KBAPIEBOU
CTEHKW, OTIEJISIONIEH TsDKENIBI Ta3 (Hampumep, KCEHOH)
B3PBIBHOTO WJIU 3JIEKTPUYECKOI'O MCTOYHMKA HAKAYKH (KOT-
KPBITBIH paspsin») oT akTuBHOH cpensl JIJI. Mmenno uc-
noJsb3oBanue 1 Hakauku OJIJ] sHeprum B3phIBa XUMMYE-
ckux BB B Buje uziyuenus ppoHTa yIapHON BOJIHBI IO3BO-
JINJIO B TeueHue 4—5 JieT yBeIUYUTh SHEPTHIO ¥ MOITHOCTh
uziyuenuss @ J1J1 B Musmmons! pa3 u nojyuuTs Kk 1970 r. Ta-
KYIO HEPTHUIO U3JIyUeHUS, KOTOpasi ¥ ceifuac erie HeJJoCTymHa
OOJIBLLIMHCTBY IPYIuX jazepoB. [Iporeccel, NpoTeKaroue B
®1J1, 6putM AeTanbHO u3y4yeHsl B padotax B.C.3yesa [11].

Hauvaso sxcriepuMeHTaIbHBIX pabO0T 110 B3pbIBHBIM D J1JT
Bo BHUMND®e cBsa3ano c unnnuatusoit H.I'.bacosa, o6cyx-
nasuiero B 1965 r. ¢ HayunsiM pykoBoautTesieM BHUNDO®a
10.b.Xaputonom npo0OJieMy CO3JaHUSI MOLIHBIX UMITYJIbC-
HBIX UCTOYHUKOB cBeTa 11t Hakauku P J1J1. Bckope Havasiucy
skcriepuMenThl ¢ O I1JI, mpoBoausimecs B CapoBe KOJLIEK-
trBOM moA pykoBoactBoMm C.B.Kopmepa coBmecTHO ¢ du-
3ukamu n3 ®PMAHa (8 nepsyto ouepens ¢ B.C.3yeBbiM u
YJICHAMHU €r0 I'PYIIIILI).

B 1965—-1966 rr. B X0/1¢ paboT, IPOBEICHHBIX COTPY/IHU-
kamu ®UAHa, BHUND®Pa u OKB «Beivnen» (B.I1. Apxa-
HoB, B.JI.Boposuu, B.C.3yeB, B.M.Ka3auckuii, B.A.Katy-
muH, I'.A.Kupunnos, C.b.Kopmep, F0.B.Kypatos, A.U.Ky-
psman, O.FO.Hocau, M.B.Curnnpa, FO.FO.CroitioB u mp.)
ObL1a IPOAEMOHCTPUPOBAHA BOBMOXHOCTb ITOJIYYEeHUS C T10-
MOILBIO B3pbIBHBIX HOAHBIX P JIJI MOLIHBIX UMITYJILCOB Ja-
3epHOTO W3Jy4YeHHsl Ha AJjuHE BOJHBI 1.315 MxM. Vike B
MEPBBIX CEPUSIX IKCIEPHUMEHTOB OBLTM TOCTHTHYTBHI 3HAYU-
TEJIbHBIE 110 TEM BPEMEHAM UMITYJIbCHASI MOIIIHOCTD U 3HEP-
rus U3JIyueHus. B kauecTBe riaBHbBIX KOMIIOHEHTOB paboueit
cpelpl Jazepa ObuIM BIOpAHBI COEAUHEHUS Yyriepona, ¢pTo-
pauuona (rpudpropuoameran CF3l unu rexcadpropuomnpo-
nan C3F5I). Coznanune ®J1J1 ¢ Hakaukoit Y@ uziyueHHEM
($bpoHTa ymapHOIl BOJHBI TOTPEOOBAJIO U MPEOJIOJICHUS OII-
PEIeNICHHOTO CTEPEOTHIIA MBIIIJICHHS: MHOTUM Ka3aJ1ach JIH-
KOH caMa uziesl «B3pbIBaroIIerocs» nazepa. CrenuaaucTsl U3
BHUND®a HaxoauJMCh B NMPEUMYIIECTBEHHOM IOJIOXKE-
HUU: OCHOBHASI TEMATUKA UX pabOT (ATOMHOE M TePMOSIIEp-
HOE OpYIKHUe) Beer1a Oblia CBsI3aHa KakK ¢ IPUMEHEHUEM, TaK U
C IJIyOOKMM HM3YY€HHEM B3PBIBOB M CJIOXKHBIX INPOILECCOB,
MPOTEKAIOIIUX B BEIIECTBE B YCJIOBHUSIX T'MTAHTCKUX [aBJIe-
HUU, TEMIEPATyp M SHEPIeTUUECKUX MOIIHOCTEW, IJI HUX
B3pBIBHBIC YCTPOUCTBA OBLIM IPUBBIYHOW TEXHUKOM.

B 1965 r. H.I'.bacos u O.H.Kpoxun npemioxuim npu-
MEHUTH Takue Jjaszepsl 1 nopaxenus 'UBP peaktuBHBIM
MEXaHUYECKUM UMITYJIbCOM, BO3HHUKAOIIMM IPHU ObICTPOM
ucnapennn nosepxoctu ['YBP nox neiictBueM MoIIHOroO
sazepHoro m3iydenus. H.I'.bacoB cooOumin 06 3Tol uaee
nupektopy PUAHa [1.B.Cxo06ebIbIHY U TOTJAIIHEMY Tpe-
suneaty AH CCCP M.B.Kenapimny, KOTOpBI MPUBJIEK K
PACCMOTPEHHIO JTAHHOTO TpejioxeHus: akageMukoB FO.B.
Xapurona, A.b.3enpnoBuua, A.-H.Il{ykuna, A.J{.Caxaposa,
A.H.Tuxonosa, A.M.ITpoxopoBa, A.A.CamMapcKOro u rexe-
panbHOro koHctpyktopa cucrem [IPO TI'.B.Kucynpko. B
1963 u 1965 rr. cocrosinmuck cosemanus y M.B.Kenapia,
Ha koTopbix O.H.Kpoxun noknaapBa 0 IpeajioKeHusxX 1o

MPUMEHEHHUIO MOIIHBIX JIA3ePOB VISl PEIIICHUsI CTPaTErnuec-
kux o0opoHHBIX 3a1a4 [12]. [Tpu 3tom B 1963 r. ObLIO HO-
JIOKEHO 00 MCIOIb30BAHUY 1JT1 HAKAYKH JIa3€POB U3JIyUeHUSI
(bpoHTa yaapHOii BOJIHBI NIPU SIICPHOM B3pbIBe, a B 1965 1.
CIIeIaHO TpeUIoKeHue 0 co3aannu cBepxmontabix O J1J1, na-
KaYMBAEMBIX M3JIYUYCHUEM YIAPHOU BOJIHBI TPU B3PBIBE XU-
muueckoro BB m gpyrumm momsbiMu uctounukamu Y d
W3JIyYEeHUs], B YACTHOCTH JJIEKTPUUECKAMHU Pa3psiiaMHu.

Ocenbro 1965 r. H.I'.bacoBbiM, Hay4HBIM PYKOBOOUTE-
gem BHUMWD®a FO.b.Xaputonom, 3amMecTuTeNIeM TUPEK-
topa 'OU mo mayuynoit padore E.H.llapeBckuM 1 Ti1aBHBIM
koHcTpykTopoM OKB «Beimnen» I'.B.Kucynbko Oblia Ha-
npasiyieHa 3anucka B LIK KIICC, B xoTopoii roBOpuioch o
MPUHIIATNHAIIBHON Bo3MoxHOCTH mopaxenus:i [ UBP mazep-
HBIM H3JIyYEHUEM U TPEJIarajioch pa3BepHYTb COOTBETCT-
BYIOIIYIO IKCIIEPUMEHTAJIBHYIO TIporpamMmy. [pemioxenne
OBbLIO 0IOOPEHO U MpoTrpaMma padoT MO CO3AAHUIO JIa3ep-
HOU cTpesibOOoBOI ycTaHOoBKM 1st 33124 [TPO, moaroTosiex-
Hasg comecTHO OKB «Boivmnen», PUUAHom u BHUNDDowm,
ObLTa yTBEPKJICHA PEIICHUEM MPaBUTEILCTBA B 1966 1. Ipe-
JlycMaTpHBaIach pa3padborka BeicokodHepreTruecknx @ 1J1
¢ sHeprueir 6osee 1 MJx u co3gaHue Ha WX OCHOBE Ha
BanxaIickoM moJIMrone HayYHO-3KCIEPUMEHTAILHOTO CTpe-
JnbpOoBoro JiazepHoro komiiekca (H9K), Ha koTopom uzaeu
sazepHoit cucteMbl i [TPO mosmkHBI ObUIM OBITH TIPOBE-
PEHBbI B HATYPHBIX ycioBUsX. [Iporpamma nosryymia mmpp
«Teppa-3».

B pe3yabTate akTUBHOM pabOTHI IKCIEPUMEHTATOPOB U
TEOPETUKOB yke B 1966—1967 rr. crajo sCHO, YTO Ha BBI-
OpaHHOM ITyTH MOTYT OBITh TOCTUTHYThI TAKUE 3HAYCHUS M-
yJIbCHOM 3Hepruu jtazepa (Ha3bpiBajiach mudpa o 10 MIx B
HMITYJIbCE, YTO SHEPTETUYECKU COOTBETCTBYET 2 KT MOIITHOTO
BB), koTOpBIE B T€ TOJIBI MPEICTABISUIUCH IOYTH (DAHTACTHU-
YeCKMMH. YUeHBIe IOJIarajy, 4YTO HPHU ITUX BBICOKUX HEP-
TUSIX U MOILHOCTSIX JIA3€PHOTO M3JIyYeHUs YAAcCTCs paspy-
muTh Terto3ammTHoe nokpeitue ['UBP. D1t npemnoxenus
(hbopMyITUPOBAIHCE B YCIOBUSIX, KOTJA B TA0OPATOPHUSIX HMe-
JINCh JIa3epbl C 3Heprueit B uMmmyJibee okoJio 1 JIx, T.e. B 1e-
CATh MIJUIMOHOB pa3 MeHbIIIe, 4eM ObLI0 HeoOxoanmo. Ha-
npsbkeHHast pabora suty3uactoB u3 ®UUAHa, BHUND®Da,
I'OU, OKB «Bemmen», a Taxxe rpynn u3 ['ocymapcTBen-
Horo uHcTuTyTa npukiaanoi xumuu (I'MITX) B Jlenunrpane,
rae ObUTa CO3/1aHa M OCBOEHA TEXHOJIOTHS MPOM3BOJICTBA
HEOOXOAMMBIX COeMHEHUH noaa u ¢propa (pykoBOAUTEIEM
I'ITXa B to Bpems 6wt B.C.IInak), MHaCcTHTYTA PUsnku
3emun (cektop I1.B.KeBnumisuiam) u U3 psiia Ipyrux Hayd-
HBIX ¥ IPOMBIIIICHHBIX OPTraHU3aluil O3BOJIMIIA B TEUCHHE
JIBYX JIET HE TOJBKO MPEJIOKHUTh, HO U PEaIM30BaTh IIEJIbIN
PST OPUTMHAJIBHBIX UCH U TEXHMUIESCKUX PEIICHUH B 00J1aCTH
ONTHKH, UICTOYHNUKOB BLICOKOMHTEHCUBHOI'O CBETA, (PU3UKHU U
TEXHUKH B3PbIBA, XUMHU HOIHBIX M HHBIX COCIMHEHUH U
croco00B X MPOU3BOJICTBA U ouuCTKH [11].

Ilepsrie sxcniepumentsl ¢ @1J1, nposenenusie B 1965 —
1967 rr., manm BecbMa OOHAJEXUBAIOIINE PE3YJIbTATHI U K
koniy 1969 r. Bo BHUMND®e ¢ yuactuem yuensix PUAHa u
T'OU 6bumm pazpabotanbl, codpanbl u ucnbiTanbl GIJI ¢
SHEPrueil UMIyJIbCca U3JIyYeHUs] COTHH THICSY JKOYJIEH, 4TO
6pu10 IprMepHO B 100 pa3 BIIIe, YeM y JIFOOOT0 U3BECTHOTO
B Te Toanl Ja3epa. Koneuno, k cozmanuto nomaeix OIJI ¢
MPEICIbHO BHICOKMMU SHEPTHUSIMH yIAJIOCh MIPUIATH HE cpa-
3y. Onpo0oBauCh pa3/IMuHble BAPUAHTHI KOHCTPYKTUBHBIX
CXeM Jia3epoB. PeluTebHbIN ar B OCYIIECTBICHUU pado-
TOCTIIOCOOHOM KOHCTPYKIIUH, TPUTOTHOM 1151 TOJTYYESHU ST BBI-
COKMX JHEPTUuil M3Iy4deHus:, ObLI coBepIieH B 1966 1., koraa B
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pe3yJibTaTe M3y4YEeHHs! HKCIEPUMEHTAJIbHBIX JaHHBIX OBLIO
MoKa3aHo, 4To mnpemyioxeHue yueHbix ®MAHa (1965 r.)
yOpaTh KBapIEBYIO CTEHKY, PA3IEISIFONIYI0 HCTOYHUK U3ITy-
YEeHHsS HAKAYKM W AKTHBHYIO CPEJy, MOXHO PEaJIn30BaTh.
OOmast KOHCTPYKIHUS Jla3epa CYIIECTBEHHO YNPOCTIIIACH U
CBeJIach K 000JI04Ke B BHJIe TPYOBI, BHYTPHU HJIM HA BHEIITHEH
CTEHKe KOTOPOM pacmoJiarajics yaInHeHHbIH 3apsia BB, a na
TOpHax — 3epKajga ONTHYECKOTO PE30HATOPA.

Taxoif MOAX0/ MO3BOJIMII CHIPOSKTUPOBATh U UCIBITATD
Jlazepbl ¢ AMAMETpoM paboueil moJsiocTu Oosiee MeTpa u
JUIMHOM ECSATKH METPOB. DTH Jia3epbl COOMPAJIUCH U3 CTAH-
JIapTHBIX CEKIUH AIMHOU OoKoJio 3 M. Heckosbko mo3sxe (¢
1967 r.) uccnenoBanueM u kKoHcTpyupoBanuem DIJI co
B3PBIBHOM HAKAYKOHN YCIIENIHO 3aHsUICS ChopMUPOBABIIHIA-
ca B OKB «Boimnen», a 3atem nepereamii B LIKB «Jlyu»
KOJIJIEKTUB ra3oIuHaMuKoB-j1a3epiukoB (B.K.Opuos, K.H.
Ko3zopeszos, B.M.Kazanuckuii, A.B.I'oponynun u 11p.). B xone
paboT ObLIM PACCMOTPEHBI JIECATKH BOMPOCOB: OT (PU3UKHU
MPOLIECCOB PACHPOCTPAHECHUSI YAAPHBIX U CBETOBBIX BOJIH B
cpefie J1a3zepa A0 TEXHOJIOIMH U COBMECTUMOCTU MaTEPUAJIOB
U CO3/IaHUS CTIEIIMAILHBIX CPEJICTB ¥ METOA0B U3MEPEHUS 1a-
PaMeTPOB MOILHOTO JIa3epHOro u3yydeHusi. OTIeJbHO CTO-
SUTM BOIIPOCHI TEXHUKH B3pbIBA: paboTa Jjlazepa Tpedopasa
TIOJIYYeHHUS IPEeNIbHO TJIAIKOTO U MPSIMOJIMHEHHOTO (PpoH-
Ta yJapHOW BOJHBL. DTa 3a7aya OblIa peleHa, ObUIH CKOH-
CTPYUPOBAHBI 3aPSIbI  pa3pabOTaHbI METOJIBI UX MOAPHIBA,
MO3BOJIMBIIINE TOJYIUTh TPeOyeMbIil PPOHT yIapHOU BOJI-
Hbl. Co3panue 3Tux @ 1JI 10o3BOJINIIO HAYATh SKCIIEPUMEHTHI
MO0 U3YYEHHUIO BO3JCUCTBUS JIA3EPHOTO U3JTYyYEHHS! BHICOKOU
WHTEHCUBHOCTU HA MATEePUAIIbI U KOHCTPYKIMH IIEJICH.

C pasButuem pabot no B3peBHEIM OJIJI BO3HHMKIA H
npyrasi mpobJyieMa: MHOTHUM TIPEACTaBIISIIACh HECYpa3HOU
uzes jasepa, CHoCOOHOTO TeHepUPOBATh TOJIBKO OJIUH UM-
MyJIbC ¥ HEMPEMEHHO CAMOYHHUYTOXaeMOT 0 (110 KpaiiHel Me-
pe, YaCTUYHO) B X0Je paboThl. 3aMETUM, YTO IIHUPOKOE MPH-
MEHEeHHE PAKeTHOU TEXHUKH MOYTH MOJTHOCTHIO OCHOBAHO HA
HCTOJIb30BAHUN PAKET, MPAKTUIECKH YHUUTOKAEMBIX B XOJ1€
3amycka. Tem He MeHee cxeMa B3pbIBAIOIIIErocs Jlazepa ObLia
BeCbMa HETPUBBIYHA U MOABEPIalach KPUTUKE, B YACTHOCTH
13-3a BBICOKOH CTOMMOCTH IepBbIX 00pa3ioB @ 1JI u ontuku
K HUM, KOTOPBIE PA3pYIIATIICh IPU KaXIOM IKCIIEPUMEHTE.

B cBs3m ¢ stuM mo umHmnmatuBe Jjabopatopuu H.T.
Bacosa 8 ®1AHe u rpynmer 1.M.Benoycosoii u U.B.ITox-
morteHckoro B 'OU 6bputn Hauatel paboThl o ¢pusmnke GJ1
MHOT'0OPa30BOT0O HCIOJIb30BAHUS, B KOTOPBIX MPUMEHSUINCh
Ipyrue UCTOYHUKU HAKAYKH, B IEPBYIO O4YepeNb MOIIHBIE
JJIEKTpUYECKHe paspsabl. PaGoTel MO 3KCIEPUMEHTAJb-
HBIM CTeHIOBBIM oOpasmam Takux ®JIJI mpoBoauimck BO
BHUND®de koIeKTHBOM YUEHBIX IO pykoBoacTBOM A.U.
ITaBnoBckoro (¢ yuactueM cotpyaankoB ['ON) u koHKypH-
poBaim ¢ paboramu no B3pbiBHEIM DJIJI, KOTOpBHIMH BO
BHUUNDDe pykosoamn C.B.Kopmep. Jlasepsl TpeGoBamn
OYEHb MOIIHOTO U KOMITAKTHOT'O MMITYJIbCHOTO UCTOYHHKA
9JIEKTPUUECKOT0 TOKa. IMEHHO Takue UCTOYHUKHU — B3PBIBO-
MarHuTHbIe TeHepaTopbl (BMT') — yoxe B TeueHHE MHOTHUX JIET
JUT IpYTUX 1esied pazpabartsiBaiuck Bo BHUNDde. BMI
(X Ha3BIBAJM TAK)X€ MArHUTOKYMYJSTHBHBIMU T€HEpPaTO-
pamMmu) pa3pyIaliuch B porecce paboThI IPH B3pBIBE 3apsiaa
BB, vHO cTromMocts BMI' Oplta BO MHOTO pa3 HIKE, YeM
crouMocTs Jiazepa. Kosutektusom A.U.ITaBioBckoro B Ha-
yajie 70-x ro1oB ObLH co31anbl 0Opa3isl BMIT, cienuaibHO
npeHa3HauYeHHbIE ISl HaKauku 2yiekTpopa3psiaasix O 1J1, u
OBLIIO OPraHM30BAHO MX MPOU3BOJCTBO Ha JIEHMHIPaACKOM
3aBofe «DJIEKTpOoCUIay.

3. JlazepHasi mporpamMma M pa3BHTHE ONTHYECKOI
NPOMBIILIEHHOCTH

B nauane 60-x ronos B CCCP (na, moxaiyii, 1 B Ipyrux
CTpaHax) M3rOTOBJICHHE JIFOOOI ONTHYECKOW JeTaliu WJIU
ycTpoicTBa ¢ quametpoM Oodbie 30— 50 cM paccmaTpuBa-
JIOCh KaK YHHKaJIbHAS 3a7a4a. B roa M3roToBIISIIOCH OKOJIO
JlecITKa KPYMHOTaO0APHUTHBIX 3epKas U JuH3. U X0Ts cylne-
CTBOBAJIM HEOOXOAMMBIE IS IITYYHOTO BBITYCKA TAKOW OTI-
THKH OOOPYIOBAHHME W TEXHOJIOTHS, OJHAKO MPOU3BOICT-
BEHHBII IIPOIECC B CUJIBHOM CTETIEHU 3aBUCE OT YMEJIBIIEB —
MAacTepOB U pabouux-onTukoB. Ha u3roTossenue u 10BOAKY
KPYMHOW BBICOKOTOYHOM ONTHKU yXOIUIHU TOJIBI.

C pasButueM nannmuupoBanabix H.I'.bacossim pabot o
O 1JT moTpeOHOCTD IKCIEPUMEHTATOPOB B KPYITHOTA0apUT-
HOH (muametrpom 0.4—1.5 M) onTuke BO3poOcCia B JECSITKU
pa3. B kax[IoM OIbITe YHHYTOXXAJIUCh HE TOJILKO 3epKajia
nmazepnoro pe3onatopa ®J1J1, Ho u MHOTHE IpyTrHUe ONTHYe-
CKHE 3JIEMEHTBI, HeOOXOAUMBIE I OOecleUeHus u3Mepe-
HUIA, JOKYCHPOBKY U3JTyUECHUS, 3AIIUATHI TATYAKOB OT OCKOJI-
k0B U T. 11. [IpombiiuieHHOCTH B 1965—1967 1. eiie ObLia He
TOTOBA K U3TOTOBJICHUIO HECKOJIBKMX COTEH KPYIHOradapuT-
HBIX ONTHYECKHUX JeTajell B TO1. 3HAUUTEIbHYIO POJIb B pe-
meHn” po0OJieMsl cbirpaiu yeuus FO.b.Xaputona u H.T'.
Bacosa, HacTOMYMBOCTHL M BOJIEBOM HANIOP PYKOBOJUTEIS
padot o ®/IJI Bo BHUND®e C.b.Kopmepa, a Takxe 3H-
Ty3Wa3M W MOJJICPKKA PYKOBOJIUTENEH ONTHUYECKONW OTpa-
CJIH, B MEPBYIO Ovepe/lb MUHUCTpa OOOPOHHON MPOMBIIII-
serHHocTH C.A.3BepeBa, ONTUKA 110 00PA3OBAHUIO U OTBITY
paboThl B MPOMBIIIJIEHHOCTH, BCSIYECKH MOAEPKUBABIIIETO
pa3BUTHE Ja3ePHON TEXHUKH.

C.A.3BepeB ObuL1 JMYHOCTBIO He3aypsiaHoU. KoneuHo,
pOJIb PYKOBOJUTEJISI KPYIMHEHIIIEro 000POHHOTO MUHKUCTEP-
CTBa, B MporpaMme KOTOPOTO ONTHKA 3aHMMaJa JIUIIb He-
KOTOPYIO YacTh, TpeOOBajIa OT HETO YHUBEPCAJIbHBIX IIO3HA-
HUI ¥ pa3HOCTOPOHHUX KayecTB. Best ero gesaTebHOCTh OT-
JINYAJIACh MACIITAOHOCTBIO M CMEJIOCTBIO PEIlIeHHi, rocy-
JMIAPCTBEHHBIM IMOAXOJIOM K ey W UCKPEHHUM OJHTYy3Ua3-
MOM, UHTEPECOM K HOBBIM JOCTHXXECHUSIM HAYKU U TEXHUKU.
OH yBaXaJ1 ¥ IEHWT BBITAIOIINXCS YUEHBIX, PETYJISIPHO OBbI-
Baji B jabopatopusx H.I'.bacoBa, A.M.Ilpoxoposa, P.B.
XoxJoBa, yuenbix ['OU, xoTopble uckaim MoaaepKKy U Ho-
MOIIIM B Pa3BUTHUH JIA3€PHON HAYKH, €¢ MATEepPUAIbHOU U
MPOU3BOJICTBEHHON 0a3bl 1 yacTo Haxoauiu ee y C.A.3Be-
pesa. 1o xonna cBoeit xu3nu C.A.3BepeB ObLT npe/icenaTe-
JIEM CHEeNUATILHOTO KOOPANHAIIMOHHOTO COBETA IO MOIIIHBIM
Jlazepam | Ja3epHBIM CHCTEMaM Ha UX OCHOBe, oOecreunBast
SHEPTUIHYIO TOJACPKKY PA3BUTHSI JIA3EPHON TEXHUKU U BO-
BJICYCHUE B KPYT pa3pabOTOK M MPOU3BOJICTBA JIa3epPOB 3a-
BOJIOB U 3aBOJCKHMX KOHCTPYKTOpPOB. HeM3MeHHBIMU U aK-
tuBHbIMU wieHaMu Coseta Obutn H.I'.BacoB u A.M.IIpo-
XOPOB.

B pesyabrate yemnmiit H.I'.bacosa, FO.b.Xapurona u pe-
maronieid noanepxku C.A.3Bepesa B TeueHue 19671970 rr.
Ha psJie ONTHYECKUX 3aBOJIOB OBLIIM CO3/IaHbI HOBBIC CIICIIH-
aJIbHbIE IEXW M YYACTKU MO H3TOTOBJICHHUIO JIA3€PHOU OII-
THKH, COPOEKTUPOBAHBI M M3TOTOBJIEHBI JECATKH TOYHBIX
KpYIMHOTA0APUTHBIX CTAHKOB JIJISI €€ 00pabOTKH, 3aKyIJICHO
3a pyOexoM (Halla BaKyymHasi TEXHUKA TPAIUIMOHHO OT-
cTaBajia) BaKyyMHOe 00OpYyTOBaHUE sl HAHECCHUS CIICIH-
QJIbHBIX ONTHYECKUX MOKPBITUH. B pe3ynbraTe nmpennpuHs-
TBIX YCHJIAI OB BO MHOTO Pa3 yBEJINYEHBI IPOU3BOICTBEH-
HBIE ¥ TEXHOJIOTHYECKHE BO3MOKHOCTH CTPAHBI IO H3TOTOB-
JICHHIO BCEX BUJIOB KPYHMHOTA0APUTHON ONTHKH HE TOJBKO
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JUISL J1TA3epOB, HO U Il MHOTHX APYrux npumenenuit. beuio
OCBOEHO BIIEPBBIE B MUPOBOH PAKTUKE CEPUHHOE TPOU3BOI-
CTBO ONTHYECKHX 3JIEMEHTOB (IJIACTHH, 3epKaJl, JIMH3) Jha-
meTpoMm a0 1.2 m. HapammBanoch Takxe MpOU3BOACTBO
ONTHUYECKOTO CTEKJIA M ONTUYECKUX KPUCTAJIJIOB ISl Jla3ep-
HOU TEXHUKHU.

4. Pa6otsl no npoekty «Teppa-3»
n cozxanue LIKB «JIyu»

IToka ¢u3uku U UHXXEHephl padOTaJu Haj COBEpILEH-
crBoBaHueM JazepoB, B OKBb «BwiMmen» moa pykoBojcT-
BoM O.A.VmakoBa B 1967—1969 rr. paspabatsiBajics (ko-
HEYHO, C YYacTHEM Y4YeHbIX) acku3Hbld npoekT HOK «Tep-
pa-3». HemocpencTBeHHBIM PYyKOBOAMTENEM pa3paboTKu
npoekta ObuL1 BoeHHbIH mHxeHep H.H.[laxonckuit (Bmo-
CJIECTBUM TeHepaI-Maiiop), IPUKOMaHAUPOBAHHBI MuUHU-
crepctBoM ob6opoHbl kK OKB «BeiMnen», a 3aTeM MHOTHE
roawl pabotapimii B LIKB «JIyu» (B HacTosiee Bpemss OHIJ
«HITO "Actpodusuka"y). IIpoekT co3maBajics B YCJIOBUSX,
KOI'/Ia JAJIEKO HE ITOJHOCTBIO ObLIM SICHBI BO3MOKHOCTHU CO-
31aHUSI JIa3epOB, OTCYTCTBOBAJIM JAHHBIE IO YSI3BUMOCTH
I'UBP, croiikocTH ONTHUKM K JIa3€pHOMY HU3JIyYCHHIO, HE
SICHBI OBLIM ¥ BO3MOXHOCTH MPOXOXKACHUS Ja3€PHBIX My4-
KOB C BBICOKUMH MOIIIHOCTBIO U 9HEpruel uepe3 atMochepy.

Bo3HUKAa7I0 MHOXECTBO BOIIPOCOB, B NIEPBYIO OYEPEIb O
TOM, Kak cOpMHpOBATH OCTPOHANPABJICHHBIN Iy Jiazep-
HOTO M3JIy4YeHHUsl, KaK ero ObICTPO U TOYHO (Beab TpeboBa-
JIOCH MPSIMOE TIOTAJaHNE) HABECTH HA JIETSIIYIO CO CKOPO-
ctbio 3—4 xm/c TUBP. Ha nepBom 3tane paboTa, B OCHOB-
HOM, CBOJIUIACH K PACIIUPEHHUIO TEPEYHsI HEeSICHBIX M Tpe-
Oyromux MpopaboTKu MpodsieM. BBICTPO BBISIBHIIOCH, YTO
ocHOBHBbIMU NpobsieMamu HOK (momumo co3nanust molu-
HOTO Jia3epa) ObUIM BBITIOJIHEHUE TPEOOBAHUHN 1O TOYHOCTHU
HaBeJICHUS J1yua (HECKOJbKO YIJIOBBIX CEKYHII), & TAKXKe CO-
3/IaHAe ONTHUKH, CIIOCOOHOW 0e3 pa3pylleHHs BBIIECPKATh
MOIIHBIN JTa3epHbId uMITyJibe. [IpH peanm3anuu mepBOro
BapuanTa npoekra HIOK «Teppa-3» B OKb «Brimnen» mia-
HUPOBAJIUCH, KaK BBISICHIIIOCH, HEPEAIbHO BBICOKHME 3HAye-
HUS CTOMKOCTH ONTHKY K JIa3epHOMY H3JyueHnto. C mosiBie-
HUEeM 0oJiee MOIIHBIX JIA3€POB B IKCIIEPUMEHTAX, MPOBOIM-
Mbeix B0 BHUMD®e, oOHapyxuiocs, 4To onTuka (OmnTu-
YeCKO€ CTEKJIO M ONTHYECKUE TOKPBITUS) HE BBIIEPKUBACT
BBICOKAX MHTEHCHUBHOCTEH JaszepHoro ussydyenus. Ilpuii-
JIOCh NpHUHUMATh cpouHble Mepbl. Illupokass mporpamma
paboT 1o co3manuto 00Jiee YCTORYUBOW K MOIITHOMY U3JTyye-
HUIO ONTUKH BbInoyHsIach B 'OV, rie ObLIH e TaJIbHO U3Y-
4eHbl (1o pykoBoactBoM A.M.bonu-bpyesuua u I'.T.Ilet-
POBCKOT0) NPOIECCHI €e pa3pylIeHus W (GaKTOPHI, OIpese-
JISIFOLLIME €€ CTOMKOCTb. Poausioch HOBOE HampaBJieHHE B
ONTHKE — TaK Ha3blBaeMasl CHJIOBasl ONTUKA. bbuta Havata
mporpaMma CO3/IaHUsl ONITHKH, BBIICPKUBAIOILECH MHTEHCHB-
HBIE TIOTOKH JIA3EPHOTO M3JYUSHHS.

B paspabortke sckm3noro mpoekta HOK ywacTBoBamm
MHOTHE€ HAyYHO-UCCIIEIOBATEILCKIE MHCTUTY Tl U KOHCTPYK-
TOpCKHUE OFOPO, B IEPBYIO OUYEPEIb IPEANPUITHS 00OPOHHBIX
oTpacjeil MPOMBIIIJICHHOCTU. TpeGoBaiu pelieHus u pas-
HOOOpa3HbIe HeJla3epHbIe MPOOJIEMBI, TAKUE, HATIPUMED, KaK
CO3J]aHMEe CBEPXTOYHBIX MPUBOJOB JJISl KPYMHOTa0a pUTHBIX
3epKaJl, BHICOKOYYBCTBUTEIbHBIX (POTOMPUEMHHUKOB JIJIsI CUC-
TeMbI TOYHOT'O HAaBEIEHUs JIy4ya, 3alUTa TOYHOM ONTUKU OT
BO3JICHCTBUSI yIAPHON BOJIHBI IPH B3PBIBE MHOTOTOHHBIX 3a-
psinoB BB B nazepax. Paszymeercs, coznanue HOK na Bas-
XaIlICKOM TOJIMTOHE OBLIO ObI HEBO3MOXHO 0e3 HpsSMOro

y4acTusi B 3TON paboTe BOCHHBIX. [IpOEKT aKTHBHO MOJIEP-
KUBaJI BenaBimii Bonpocamu [TPO HavanbHuk [J1aBHOTO
ynpasienuss MunucrepctBa o6oponbl CCCP renepas-noi-
koBHUK ['.d.BaiiykoB — HAaMOHAJBHBIN Iepol, YIaCTHUK
3HAMEHHTOT0, TEPBOTO B HCTOPHU aBUAIMH TepesieTa W3
Mocksel B CIIIA gepe3 CeBepHblii oJTIOC.

B 1967 r. mocturnyThie B 3kcriepuMenTax 3ueprun O J1J1
npuom3uauck yxe k 1000 Ix B umnyJibee. BbIssICHHIIOCH,
OJIHAKO, YTO, T€HEPUPYS 3HAUMTENBbHYIO JHEPIHIO, 9TH Jia-
3epbl He MO3BOJISLITN MOJIYYUTh OXUAABIIMICS U TpeOyeMbIit
OT HUX Y3KHii JIy4. B JT1azepax BO3ZHUKAJIN ONTHYECKHE HEO/I-
HOPOJHOCTH, NMPUBOIUBIINE K PACIIMPEHUIO Jyda. A Bedb
TOJIBKO OCTPOHANPABJIEHHBIM JIyYOM MOXHO JOCTABUTD JIa-
3epHYIO JHEPIHIO Ha CKOJBbKO-HHOYIb 3HAYMTENbHBIE pac-
CTOSIHHSI. B 9KCIeprMeHTaxX yroJl pacXoJAUMOCTH OKa3bIBAJI-
cs npuMepHo B 100 pa3 GosibIIMM, YeM OXHIAJIO0Ch, YTO
JIeJ1aJI0 HEBO3MOXHBIM CO3/1aHKe cucTeMbl. M iest tazepHoro
ITPO pymmnacs!

B ®1AHe nox HenocpeacTBeHHbIM pykoBoacTBoM H.T'.
Bacosa u ¢ yuactuem yuenbix BHUNO®Pa n I'OU navanucey
UCCIICTOBAHUSI IPUYHH CTOJIb HEOJATONPUSATHON pacxomu-
MOCTH HU3J1yueHus B3pbIBHBIX DJIJ] ¥ MOMCKU CPENICTB IS e
ymensbinenus. H.I'.Bacos n O.A.YakoB O0bLIN KpaiiHe 03a-
OOuEHBI CIIOKUBIIMMCS MOJIOkeHneM. Hago O6bL10 B KOPOT-
KHe CPOKM HAHTH BBIXOJ U3 TYNUKa. BbUT OpraHn3oBaH «Mo3-
TOBOM IITYpM», B pe3yJIbTaTe KOTOPOr'0 POJIUIOCH MPEJIIIO-
xenne H.I'.bacosa u 1.1.CoGenpmana 00 HCIOIb30BAHAN
JIByXKACKaTHOU CXeMBbI JIa3€pHON YyCTAHOBKHU, B KOTOPOU U3-
nydyenue MHorux ®JIJI 1-ro xackaga ¢ «IIOXoW» pacxoau-
MOCTBIO C HOMOIIBIO CIIENUATBHON ONTHYECKOM CHUCTEMBI
HAIPaBJSLIOCH B JIa3ep-npeodpaszoBatens (BKP-1azep) 2-ro
kackaza [13]. Oxunanocs, 4To BCJIEACTBHE BHICOKOTO KO3(]-
(urpeHTa MOJIE3HOTO NIEHCTBUSI ONTUYECKHE WCKAKEHHS B
AKTUBHOH cpeJie TAaKOTo jasepa OyayT He3HAYUTEIbHBIMH U,
CJIEJOBATENbHO, BBIXOJHOE M3JIyYe€HHE — OCTPOHAIPABJICH-
HbIM. Hakauka BKP-1azepa moryia npoBoauTbest OHOBpe-
MEHHO HECKOJILKHMH B3PBIBHBIMH JIa3€PaMH, OITOMY €T0
Takxke Ha3pIBaJm «cymmatopom» [13]. Hduuna BosHbsl BKP-
Jlazepa ONpeAesIsiiach He TOJIbKO JJIMHOM BOJIHBI HAKayKu
®J1JI, Ho 3aBuCeNa U OT BEIIECTBA, B KOTOPOM IPOUCXOIUT
KOMOWHAIIMOHHOE paccesiHhe. B majibHEWIeM YCHJIUSIMU
yueHbix ®VUAHa u BHUUND®a BBISCHUIOCH, YTO MEHbBIIIH-
MH TOTepsMH B aTMoc(epe npu Hakauke noaabiMu OIIJI
obmanaer uzinyuenue BKP-mazepa Ha >XUIKOM KUCIOpOZE,
4TO M OOYCJIOBUJIO €ro NMpUMEHEHHE, HECMOTpPSl Ha 3HAYM-
TeJIbHbIE HEey100CTBa pabOThI C OOJIBIIIMMHU O00BEMAaMU TIO-
KAPOOMACHOTO KHUIKOTO KUCIOPOIA.

BKP-na3ep 2-ro kackajga mpeacTasiisiii coO0# KprocTat ¢
ONITHYCCKUMU OKHAMM JIJIs1 BBOJA ¥ BBIBOJIA U3JIyYEeHUS OO,
B clIy4ae MPUMEHEHHS CKAThIX Ta30B, TOJICTOCTEHHYIO MPO-
YHYIO0 KaMepy, KOTopasi CliocoOHa BBIAEPKATh JaBJICHUE ra3a
nopsiaka 50— 100 aT™, Taxxe CHaOKEHHYIO ONITHIYECKUMHU OK-
HaMH /IS BBOJA U BBIBOJA U3IIyUEHUS U ONTHYECKUM PE30-
Hatopom. TpeboBasiocy coznate BKP-1a3epn! ¢ snepreru-
KOI MPUMEPHO B MIJLITUOH pa3 00Jiee BLICOKOI, 4eM JOCTHUT-
HyTasi B NEPBBIX YCTAHOBKAaxX Ha JIAOOPATOPHBLIX CTEHIAaX
OUAHa. Uaes cymmaTopa ObLla MPUHSTA K peasiu3aiud U
ucnonb3oBaHa OKB «BeiMrmen» npu qopaboTke 3CKU3HOTO
npoekta HOK «Teppa-3». belmn HauaThl mporpamma Je-
TaJIBHBIX UCCIIEIOBAHUI U, HECKOJIBKO T03kKe (B Havyajie 70-X
rolloB), pa3paboTka KOHCTPYKLUUIl MOILHBIX 3KCIEPUMEH-
tanpHeix BKP-nazepos AXK4-T (sneprus ummyibca 104 1x)
u AXKS5-T (10° [Ix), METOIOB M ONTUMAJIbHBIX OINTHIECKUX
CHCTEM ISl BBOJIA W BBIBOJA M3YUeHUs. DTH pabOTHI ObLIH
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BoinosiHeHbl B LIKB «JIyu» B moapaznenenuu B.K.Opnosa
mona pykoBoactsoMm E.M.3emckosa [14]. Hus nepenaun u3-
JIy4eHHs! IEPBUYHBIX JIA3€POB B CyMMATOP HCIIOJIb30BAJINCH
COCTaBHBIE (IO COTEH 3epKajl) 3epKaJbHbIC MaHEIH ILIO-
a1610 0KOJIO 10 M2,

B 1968 r. ackusnbiii npoekT HOK «Teppa-3» paccmaTpu-
BaJICSl PSJOM JKCIEPTHBIX M HAYYHO-TEXHUYECKUX COBETOB.
Tenepb 0UYEBUIHO, YTO B MPOEKTE ObLIN MPHUHSTHI CIIUIIKOM
ONTHUMHUCTHYECKHUE ONEHKH I10 MHOTHM BOIIPOCaM, TpeOOBaB-
IIMe JajJbHEUIIero yTOYHEHUS] W TOJITBEPKICHUS KPYIHO-
MacIITaOHBIMHU 3KCIIEpUMEHTAMM, OTHAKO B T€ TOABI TH
BOIIPOCHI €llle He ObLIM JOCTATOYHO TJIyOOKO u3y4yeHbl. Ca-
MBIM CJ1a0BIM MECTOM HPOEKTa OBLIM, KaK OKa3aJoCh BIO-
CJIEZICTBHH, 3aHI)KEHHBIE ONTHMUCTUYECKHE ONECHKHU JIa3ep-
HOM 3Hepruu, HeoOxoaumoi s nopaxenus: ['UBP. boun,
KOHEYHO, W JIpyrHue ciabble MecTa. B 1ieJioM HampaBicHHE
pabor u npoekt HOK Obumn 0100peHbI, XOTS HEKOTOpPHIC
KpPYIHBIE yYeHbIe JOCTATOYHO CKENTHYECKH OIICHUBAJIH TIEP-
criekTuBbl JazepHoro Hampasienus B [IPO. Ho wukTo u3
KPUTHUKOBABIIUX HE MOT (WJIM HE PEIaJicsl) KOHKPETHO yKa-
3aTh HAa MPUHIMIUATIBHBIE HEJOCTATKA MPOEKTA U KPUTHKA
HOCUJIA XapaKTep YaCTHBIX 3aMe4aHui.

ITpu 5TOM XOpOILIO (PMHAHCUPOBABILIASICS, YCIELIHAS pa-
060Ta MO JOCTUKEHHIO MPEAETbHO BBICOKHX XapaKTEPUCTHK
J1a3epoB, KOHEYHO, YBJIEKaIa MHOTUX YYEHBIX M a IMIHUCTPA-
TOpoB. ChIrpaji CBOIO POJIb U BBICOKHIA aBTOPUTET PYKOBOIM-
TeJeit mporpammel, B iepByro ouepeasr H.I'.bBacosa u FO.b.
XaputoHa. PykoBoACTBO BOEHHO-IIPOMBIIILIIEHHOTO KOMII-
sekca ([J.P.Ycrunos, JI.B.Cmupuos, C.A.3BepeB) u BOCH-
HBbIE, OYEBHUIHO, BEPIJIM B PEajbHOCTh 3alyMAaHHOTO W Ha-
panmBam puHAHCHpOBaHUe padot. [1o xpaitneit mepe, oHH,
JTake eClIM M BUJCIU PUCKOBAHHBIA XapakTep MpOeKTa, He
UM Ha ero orpaHmyenue. Benpb nmporpamma ITPO octaBa-
JIaCh CBEPXaKTYaJIbHOM, U PYKOBOJICTBO OOSIIOCH «YIYCTUTBY
KaKkoe-HUOy/Ib HANpaBJICHUE B HEil, KOTOpOe MOIJIO Obl
MPUBECTH K CO3/IAHUIO peajibHBIX 00eBbIX cucTeM. C npyroi
CTOPOHBI, TOCTENEHHO CTAHOBUJIIOCH SICHBIM, YTO IPOTpamMMa
TpeOyeT JAOCTATOYHO JJIMTEILHOTO JTAala HMCCIICTOBAHUN U
KPYITHOMACIITAOHBIX 9KCIIEPUMEHTOB, CO3JAHUSI MHOTHX HO-
BBIX TEXHOJIOTHH, PA3BUTHS CHEIUATIHLHON SKCIIEPUMEHTAIIb-
HO-CTEHJIOBOW 0a3bl M HOBBIX MPOM3BOACTB, 4 CIEIOBa-
TEJIbHO, 3HAYATEJILHOTO BPEMEHH.

B 1967—1968 rr. I'.B.KucyHnbko 1 cucTeMHBIM pa3padboT-
yukaM [TPO u3 OKB «BeiMmiesn» cTaio sicHO, 4TO Jia3epHOe
opyxue s [TPO — neno He ciMIKOM OJIM3KOro OyayIiero,
OT HHUX JX€ TPABUTEIBCTBO TPEOOBATO CO3JAHUSI CHUCTEM
ITPO yxe B Oymkaiitiiee BpeMsi [2], TO3TOMY MX UHTEpeC K
JIa3epHOMY MPOEKTY CTaJ MaiaTh. OJHAKO KOJUIEKTHUBHI pa3-
pabOTYNKOB JIa3epPHOTO HAMPABJICHHUS yke CPHOPMHPOBa-
JIUCh, MacITaObl U 00BEMBI (DMHAHCUPOBAHUS 3TUX PabOT
BO3pacTayd, B MPOrpaMMy ObUIM BOBJICUEHBI BEAYIIHE HH-
CTUTYTHI, & OTHOCUTEJILHO OBICTPBII U 3HAYUTENBHBII MPO-
Tpecc B CO3[IaHUU MOITHBIX B3pBIBHBIX MOAHBIX DJIJI B Te
TOJIbI TaBaJI ONPEC/ICHHbIE OCHOBAHUS JIJIsl ONTUMHU3MA.

Pocio 1 moHnMaHue KOMIUIEKCHOCTH M CJIOKHOCTH MPO-
671eMbl, TpeOOBaBIIICH crienualbHON opraHu3ainuu padbot. B
koHIle 1968 r. BOZHUKIIU IPEIJIOKEHUS O PEOPTraHN3aIUH pa-
60T u BeIBOJIe UX 13 OKB «BeIMIIe», 3aHATOTO CO3/JTaHUEM B
MEPBYIO OYepe/ib pakeTHbIX cucteM ITPO. AKTHBHBIM UHH-
IUATOPOM TAKOU peopraHmu3aIiiy ObLT PyKOBOTUTEIb JIa3ep-
Horo HanpasyieHusi B OKB «Beimnen» O.A.Viakos. OH 6611
3aMHTEPECOBAH HE TOJBKO B PA3BUTHUU ITOTO HAMPABJICHUS:
IPEeIyCMAaTPHUBAIOCH M CO3JAaHME CHENUATM3NPOBAHHON JIa-
3epHON (pupmbl, HaneneHHON Ha TemMatuky ITPO, u O.A.

ViiakoB He 0€3 OCHOBaHUI pacCUUTHIBATI CTAThH €€ I'JIABOM.
Ine-to «3a kagpom» masumia ¢urypa H.J.YcTunoBa, ko-
TOPBIA, BOPOYEM, SIBHO HUTZIE B IJIAHAX PEOPraHU3AINU HE
¢durypuposa.

J1st BBITIOJIHEHUSI KOHCTPYKTOPCKUX PabOT 1o Jjasep-
HOMY JiokaTtopy JID-1 u ObUI0 pelieHo co3naTh B MockBe
Ha OCHOBE KOJUJIEKTUBA Pa3pabOTUUKOB JIA3EPHBIX CUCTEM U3
OKB «Beimmen» (CKB-56) HoBoe crienuaIn3upoBaHHOE KOH-
CTpYKTOpCKoe Oropo, momyumBinee HazBanne LIKB «Jlyu».
Munuctp o6oponnoit npomsiiieHHoctd CCCP C.A.3Bepes
MOTYEPKUBAJT KOHCTPYKTOPCKUH XapaKTep MPEICTOSIINX pa-
60T 3TOro MpeanpUsTHS, IOoJIaras, OYeBUAHO, YTO HAYYHbIE
npoOJIeMBbl, CTOSIILIME Tepel HAM, B OCHOBHOM YK€ pPEIlICHbI
nmn pemarorcest yueasivu AH CCCP, BHUMD®a u 'OU.
(Bymymee mokazao ommbOOYHOCTh 3TOTO MPEIMOJIOKEHUS, 1
HKB «JIyu», Bnocneacrsun nepenmeHoBannoe B LIKB «Act-
podusuka», BO MHOTOM CTajO M HAy4YHOW opraHuzanuen
TIPUKJIATHOTO XapakTepa.)

B TeuyeHme HECKOIBKMX MeECSILEB C IPUBIICYCHUEM Ha-
yuHBIX pykoBoauTeseit mporpamm u3 OKB  «Bwmmmen»,
O AHa, BHUUND®a, 'OU, a Takxke npeacraButeseid Mu-
HuctepcrBa 00oponsl CCCP, Obu1 oArotossieH npoext [o-
cranosienus LUK KIICC u Cosera Munucrpos CCCP,
MpelyCMaTPHUBABIIErO pa3BepThIBaHMEe Ha banxamckom
MOJIMTOHE HAYYHO-IKCIEPUMEHTATHHOTO CTPeIhO00BOTO Ja-
3€pPHOr0 KOMILUJIEKCa, a TakXe PsiJi OPraHU3aIlMOHHBIX Mep,
BKJIFOYAsl CO3/IaHUe B cocTaBe MUHHCTEpPCTBA OOOPOHHOU
MPOMBIIIJIEHHOCTH CHEUATIN3UPOBAHHON JTa3epHOM KOHCT-
pykropckoit ¢pupmbl — LIKB «JIyu». [Ins storo uz OKB
«BwiMmienn», BxoguBIIero B coctaB MUHHCTEpPCTBA paauo-
MIPOMBIIIJICHHOCTH, BBIACISUINCH noapas3aesrenne O.A.Via-
koBa (CKB-56) m ombwrTHBIN 3aBoxd. [IpemycmaTtpuBayimch
takxke nponospkeHue B LIKB «JIyu» pabGoT mo co3manuro
JiazepHoro jiokatopa JI9-1 u BeINoJIHEHHE pa3pabOTaHHBIX
nox pykoBoactsoM H.I'.bacoBa mporpamm uccienoBaHuii B
nacturyTax AH CCCP u B npombiuierHOCTH. [Toche «im-
¢doBkn» mpoekTa B BIIK oH ObL1 yTBepkieH oceHbIo 1969 T.

JupekTopoM BHOBB CO3AaHHOTO JJIsi KOHCTPYKTOPCKOM
peanuzanun gazepHoit nporpammsbl LIKB «JIyu» ObL1 Ha3HA-
YeH ONBITHBIN paboTHUK onTU4eckoi orpaciau V. B.ITTuimH,
KOTOpBI HAa MPeABIAYIIMX OOJDKHOCTSX TOKa3all CIoco0-
HOCTb OOECIeYHBATh OBICTPOE PAa3BUTHE U CTPOUTEILCTBO
MaTepHAIbHO-TEXHUUECKOH ©0a3bl CBOETO IMPEANPUSTHS.
I'naBabiM kKoHCTpykTOpoM LIKB «JIyu» um pykoBoauTesieM
npoekta HOK «Teppa-3» coBepIICHHO HEOXKHIAHHO ObLI
Ha3Ha4YeH pabOTaBIINi B OJTHOM M3 OOOPOHHBIX KOHCTPYK-
TOPCKHUX OFOPO ONBITHBIA KOHCTpYKTOp-pakeTunk M.I.Ba-
CUH, KOTOPBI HHUKOTJa paHee HE 3aHUMAJICS Jla3epaMu U
JlazepHbIMH cucteMamMu. Ero HazHaueHne CBUACTEILCTBOBA-
JIO O TOM, YTO PYKOBOJCTBO BOEHHO-IIPOMBIIIJIEHHOT'O KOM-
IJIeKCa CYMTAJIO MNPUHLUUNHAJIbHbIE HAyYHO-TEXHUYECKHE
npo6iemsl jtazepHoro ITPO perieHHbIME M BO3JIarajio Ha
BHOBb CO3JJaHHYIO OPTaHH3AIMI0 B OCHOBHOM TPaMOTHOE
KOHCTPYKTOPCKO-TEXHHYECKOE O(DOPMIICHUE ITUX PEIIICHHI.
Bynymiee nokasaJio rirybokyro oImmOOYHOCTb 3TOTO MHEHHMS,
cOpMHUPOBABIIETOCS TOJ BIUSHUEM ONTUMUCTHYECKUX
MPOTHO30B M JOKJIAJI0B MHOTHX YYEHBIX 1 KOHCTPYKTOPOB.

CoBepireHHO HeoxuIaHHO s cebst O.A.VimakoB oka-
3aJICSI B TSDKEJIOM TOJIOKeHNH. UeToBeK, OTAaBIIHNI HECKOJIb-
KO JIET CBOEH JXM3HM Pa3BUTHUIO M OPraHM3anuu padboT 1o
nazepHbiM cuctemMaMm i [TPO B OKB «Bbimmen», ObLt
yCTpaHeH OT pykoBojcTBa umu. M3BectHo, yto O.A.Via-
KOB OBLIT TpeOOBaTeIeH K CBOUM COTPYJIHHKAM M HE CTeC-
HSUJICSI «PA3HOCHTB» WX 3a YIyIIeHUs. A BeIb y HErO B MOJ-
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yruHeHUU Haxoauiauch H.J1.YCcTuHOB U psif ero crojBuXHU-
KOB. ..

Hupextop KB «JIyu» N.B.ITTuibIH OB 3HEPTUYHBIM
", KaK MPUHATO TOBOPHUTH, IPOOUBHBIM» aIMHHUCTPATO-
POM U X03siiicTBeHHHKOM. OH CMOT (KOHEYHO, TPH OOJIBIIION
MOJJEPXKKE «CBEPXY») OBICTPO DPA3BEPHYTh HA OKpPAMHE
MoCKBBI CTPOUTEIBCTBO KOMILIEKCA 3aHUM 1JI1 BHOBb CO-
31aBAeMOTO TPEANPHUSITUS W PEIIUTh MHOTHE JPYIHe BO-
MIPOCHI €TO OPTAaHU3ANMOHHOTO 1 XO3SICTBEHHOT O CTAHOBJIE-
aust. K coxanenuto, V1. B.IITUIBIH, 4ACTO HE IPOSIBIISAS 1yBCT-
Ba TakTa, C TPYJAOM HAXOIUJ OONMHA SI3BIK C YYCHBIMH U
KOHCTPYKTOPAMHU, YTO Yepe3 HECKOJILKO JIET U CTAJIO MPHIH-
HOM ero BBIHY>XIEHHOTO YXO/a C IOCTa TUPEeKTOopa, KOraa 3a-
JTaYd MIEPBOHAYATIBHOTO MAaTEPUATBHOTO CTAHOBJICHUS (HUp-
MBI OBLIIM UM YCIIEIITHO PEIICHBI.

3amecturenssmu M.I'.BacuHa cTanm BO3TJIaBUBIIME OC-
HOBHBIE TIOJIpa3iesieHus (1 HampasieHus pabot) B.d.Mop-
CKOB (CHCTeMa HaBeJeHHUS JIa3€PHOTO JIyya KomIutekca «Tep-
pa-3»), H.JI.YcruHoB (J1azepHast JoKalus, BKJIIOYAs JIOKa-
top JID-1), B.K.OpnoB (Mommuble nazepsr). TeopeTnuecknii
otnen LIKB Bo3riaBmil KpynHbIH CHENUAINCT IO TEOPUH 00-
paboTku curHasoB (B TOM 4uce, JiazepHbIX) [1.A.BakyT.

W3BecTHBIN yueHbIN U KOHCTPYKTOP, JaypeaT JIeHnHCKo#
npemun B.K.OpJioB, panee paboTaBIIMii B UCCIICAOBATEIIb-
CKOM IIEHTPEe ATOMHOH MPOMBIIILIEHHOCTH, ObLIT IO MHUIAA-
tuBe H.I'.bacoBa m O.H. Kpoxuna npurmamen B OKBb
«Bsimnes» B 1969 r. EMy ynasoch ObIcTpo co31aTh KOMaHAY
HMHXEHEPOB-(PU3HUKOB, YCHEUTHO CIPABUBIIYIOCS B IIOCIEAYIO-
1I¥e TOJbI ¢ Pa3pabOTKOM LEJIOro psiia MOIIHBIX JIa3epOB,
Birouas © OJIJI. B 3TOT KOJIEKTHB BOILIN BEIYyIIHE CIie-
mramuctel OKB «Bemvmem» (E.M.3emckos, B.M.Ka3zancknii,
N.C.Mapiax u 1p.), a Takxe Apyrux npeanpusituit. B 1970 —
1971 rr. Ha paboty B UKD «JIyu» ObUIN npurjameHs Kpy-
Hble crienuaaucThl, fokTopa Hayk [.I".[JonroB-CaBesibeB U3
Wucturyra snepuoit puzuku CO AH CCCP, JI.A.BacuibeB
73 HAYYHO-UCCIIETOBATEIBCKOTO MHCTUTYTA KOCMHYECKOTO
npoduitsa, A.K.ITuckyHoB n3 GU3NKO-XUMHIECKOTO HAYYHO-
uccienoBaresibckoro nHeruryta uM. JI. 1. Kapnosa, a Taxxe
6oee Mmostonble kKanauaatel Hayk FO.U. Kpyxunun, H.B.Ye-
OypkuH (yueHuk akagemuka P.B.XoxisioBa) u apyrue, craB-
M€ BIOCJIEACTBUM PYKOBOAUTEISIMU HE TOJBKO HAIpaBlie-
HUUW, HO W IPEAIPUATHI.

Cnenuasuctel UKD «JIyu» nponomxmmm mayateie OKB
«BbiMniesn» coBMecTHble paboThl ¢ yueHbiMu PHMAHa,
BHUND®a, 'OU u npyrux HaydyHBIX IIEHTPOB KaK IO Ha-
MpaBJieHUusIM, cyiecTBoBaBIuM A0 co3fganusi LIKB «Jlyu»,
TaK W B psilie HOBBIX JIA3€PHBIX HANpPABJICHU, pazpabdoTka
KOTOPBIX, KaK npaBuiio, maurmuposaiack H.I'.bacosim. C
koHna 1969 r. MO3roBBIM IIEHTPOM BCEH MPOrpaMMBbI CTaJl
HayuHo-TexHuyeckuii coeT (HTC) nox pykosoacrsom H.T'.
Bacoga. B teuenue 10 ner HTC paGoTtan o4eHb SHEPTUYHO U
MPOIYKTUBHO, PETYJISIPHO 0OCYXIasi Kak COCTOSIHHE W pe-
3YJIbTATHI MPOBOAMMBIX UCCIIEIOBAHMIA, TaK U HOBBIE IIPE/-
noxenust. dymoit HTC 6511 ero npencenatens H.I'.Bacos.
B coctaB coBeTa Hapsiy C PYKOBOIAUTEISMH OTIEIbHBIX
IporpaMM M HampaBJIeHUH paboT, 0 KOTOPBIX CKa3aHO BBI-
e (FO.B.Xapuron, C.b.Kopmep, A.N.TTaBnosckuii, M.T.
Bacun), BOIIIM W TPENCTABUTENH IPYTrUX HAYYHO-HCCIIE-
JIOBATENILCKUX M KOHCTPYKTOPCKUX OpraHU3aIuil: TUPEKTOp
I'NITXa B.C.IlInak, pykoBoauTesu jazepHbix oTaenos [OU
A.M.bonu-bpyesuu u A.A.Maxk, nupexktop UPA A.M.OO0y-
XOB, PYKOBOJUTEJNb JIA3€PHOTO HampaiieHus B VHCTUTYTE
xumnueckoit pusuku (MXD) AH CCCP B.JI.Tanawpose, py-
KOBOJUTENb crerncektopa Wuctutyra ¢usukn 3emumm AH

CCCP I1.B.KepnumBuiu, npeactaButesd MUHUCTEPCTBA
000poHbI U1 MuHUCTEpCTBA OOOPOHHOM TTPOMBIIIIICHHOCTH.
B paboTte coBeTa MHOrga y4yacTBOBAJIM M APYrue KpYIHbBIE
yuensle. [Tomumo 3aceganuit HTC npaktukoBaiuch exeHe-
JleJbHbIe HayuyHo-TexHnueckue cosertanus y H.I'.bacosa, Ha
KOTOPBIX MPEABAPUTEILHO PACCMATPHUBAJIUCH HOBBIC UICH U
IPOEKTHI, UCKAJIUCDH Iy TH Pa3PELLeHUs IOCTOSIHHO BO3HUKAB-
IIUX HAYYHBIX ¥ MHXXEHEPHBIX mpobieM. ITo mepe pa3BuTus
JazepHoii Hayku u TexHuku kak B CCCP, Tak u 3a pyoexom
HTC 6bu1a chopmupoBana oOMIpHAS TPOrPaMMa HAyTHBIX
WCCJIeIOBAHUA TIO J1a3epaM (JIEKTPOUOHU3ANMOHHBIM, XU-
MHYECKIM MMIIYJIbCHBIM 1 HETIPEPLIBHBIM, Jla3epaM Ha KOM-
OMHAIIMOHHOM PACCESIHUM), IO U3YUEHUEO MPOIECCOB BO3/ICH-
CTBHS JIA3€PHOTO H3JIyYeHHS] HA MaTepHaIbl U BOCHHYIO
TEXHUKY, 10 PACHPOCTPAHEHUIO JIA36PHOTO U3JTyYEHUS B aT-
Mocepe, MO JUHEWHON M HEJIUHEWHON ONTHKE JIa3epOB U
ONTHUYECKUM MaTepualiaM, CTOMKUM K JIA3epHOMY H3JIyye-
Huto. [1pu aTom, o xpaitneit mepe 10 cepeaunnl 70-x TOI0B,
H.I".bacoB HampaBisil yCUIIUSI YYEHBIX MPEXIE BCErO Ha
YBEJIMYCHUE SHEPTETUKY JIA3ePOB, U JIUIIIb MTO3XKe 3a4a4a O-
BBIIIEHUS] OCEBOU SIPKOCTH M3ITyUeHHS (T. €. JOCTIKEHHE He
TOJIBKO BBICOKOW SHEPrHM U3JIyUYEHHSs, HO U IpPEeJIeIbHO Ma-
JIOW pacXoJUMOCTH Jiyya) OblIa MOCTaBJICHA HA MOBECTKY
nHs. Vaes ucnosib3oBaHusl oOpallieHus BOJTHOBOTO (poHTA
JUTs 3TOM 11esm paccmatpuBaiack HTC cpa3sy ke mocie mo-
SIBJICHHSI TepBBIX MHOHepckux pabor ®VIAHa B 3ToM Ha-
MpaBJieHUH (IIpaB/a, MOJb30BAINCh TEPMUHOM «IUHAMMYE-
CKHE TOJIOTPAMMBI», & He «00pallleHre BOJIHOBOTO (PPOHTAY).

IMocne cozpanus LKB «Jlyu», Hapsigy c penieHuemMm
MHOTHX MPAKTUYECKUX MPOOIJIEM CTAHOBJICHHS U CTPOUTEIb-
CTBa HOBOW (PMPMBI, aKTUBHO HAYaJIUCh PAOOTHI MO CO3/1a-
Huro HOK. TexHI4YeckM MpoekTOM KOMILIeKca, paboThI 1Mo
KOTOPOMY BO3IJIABUJI, 110 KpaiHeil Mepe HomuHalbHO, M.T.
Bacun (B pa3paboTke KOMILIEKCA TPUHUMAJIO YYACTHE MHO-
JKECTBO OpPraHU3AIMKA U CIIEIUATUCTOB), OBLIO OMpE/IEIICHO,
yro HOK «Teppa-3», cozmaBaemsrit Ha banxamickom nosm-
roHe, OyJIET COCTOSATh U3 MOAHBIX B3pbiBHBIX PIIJI, BKP-
Jlazepa (cyMMaTopa) Ha XHJIKOM KUCJIOPO/Ie, CHCTEMBbI HaBe-
JICHUSI U3JTyYEHUS U aTapaTypbl YIPaBJICHUS KOMILIEKCOM.

OcHoBHBIE coopyxeHus HOK BBIIONHSIMCL U3 MOHO-
JINTHOTO JKeJIe300eTOHa W 0CO00 TPOYHBIX KOHCTPYKIIWIA,
4TOOBI BBIACPKUBATH BO3/ICHCTBHE YIAPHOI BOJHBI M, BO3-
MOHO, OCKOJIKOB, BO3HHUKAIOIIUX IPH OJIHOBPEMEHHOM
B3pbiBe MHorux ®JIJI. IlpenycMmarpuBasioch, 4yTo 0OIIAst
Macca BB B sazepax moxer mocrurath 30 1. 3maHue cuc-
TEeMBI HaBeJeHUs ObLJIO yIaJICHO OT IJIOLIAIKU JJISl B3PBIB-
HbIX JiazepoB u OyHkepa BKP-nazepa Ha paccrosiHue 0KOJIO
1 ¥M 117151 TOTO, YTOOBI B3pbIBHAS BOJIHA JTOCTUTAJIA 3J]aHUS, B
KOTOPOM HaxXOJUJIACh TOYHAs ONTHUKA CUCTEMbl HABEIACHUS,
YK€ MOoCJIe TOro, KaK MMITYJIbC M3JIyYeHUsl YHJIET K IIeJd, a
TaKXe YTOOBI 3ALIUTUThL CUCTEMY HaBeJIeHUs OT (PparMeHTOB
nmazepa. Uznmydyenne ot BKP-mazepa k cucreme HaBeneHUs
MPENIOoIaraloch NepeaaBaTh MO MOJ3EMHOMY KaHAIY, coe-
nUHABIIEMY 3/1aHus. B Havase 70-x TOZOB BOGHHBIE CTPOH-
TEJIM HavaJIM BO3BEJIeHUE Bcex 3JaHuil u coopyxenuiit HOK.
CTpouTeIbCTBO LIJIO, K CYACTBIO 1JI pa3padoTUUKOB, J0-
CTATOYHO MEIJIEHHO, YTO IMO3BOJISJIO HEOAHOKPATHO BHO-
cuth u3Menenus B cxemy HOK mo mepe Goiee rirybokoro
MOHUMAHMS XapakTepa MpoOseM, BBISBISBIIUXCS B XOJE
9KCIEPUMEHTOB.

ITpoekTupoBaHUE U U3TOTOBJICHUE CHUCTEMBbI HABEJCHHS
o ¢ yyactueM crnenuanuctoB I'OU moj pykoBOJICTBOM
I1.IT.3axapoBa u cneuuayuctoB JIOMO, BoO3rjaBisieMbIX
P.M.KamepuanaoBbiM u b.S.I'yTHEKOBEIM. BbICOKOTOU-
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HOE€ OIMOPHO-TIOBOPOTHOE YCTPOWCTBO OPUTMHAJILHON KOH-
CTPYKIIWH CO3JaBajioch Ha 3aBoje «bosbieBuk». s Tou-
HOTO (C TOTPEIIHOCTHIO MOPSAKA SIUHHL YTJIOBBIX CEKYH/)
HAaBEJIEHNS! MOIIHOT'O JIy4a Ha IeJIb NMPUMEHSIIACh CHCTEMa
«ONTUYECKOIO HOHMYCa» Ha OCHOBE BPAIaIOLIUXCS 3ePKaJIb-
HBIX KJIMHbEB. BEICOKOTOYHBIE TPUBOIBI U 03110 TOBBIE pe-
JIyKTOPBI JIJIs1 OMIOPHO-TIOBOPOTHBIX YCTPOUCTB pa3padaThl-
Bayuch B [ITHMW aBTOMAaTHKM W THAPABIUKA C y4acTHEM
YYeHBIX M OCKOBCKOT'O BBICIIET'0 TEXHHYECKOTO YUIIIUIIA M.
H.3.baymana. OnTuueckuii TpaKT MOIIHOTO U3JTy4eHU s ObLT
BBIINOJIHEH Ha 3epKajlaX U He COAEPXKaJ «IIPO3PAUYHBIX» OIl-
TUYECKHX 3JIEMEHTOB, KOTOPbIE MOTJIX OBl OBITH pa3pyIleHbI
9TUM U3JTyIECHUEM.

IIpo6aema sy4eBoit MPOYHOCTH ONTHKA ObLIA OTHOM M3
HanboJiee OCTPBIX U 3aCTABJIsIIA HEOJHOKPATHO BHOCUTD U3-
mernenus: B cxemy HOK. IlepBonauanbubiii mpoekt HOK
1968 rona onupajcs Ha JaHHbIE O CTOMKOCTH ONTHYECKHX
MAaTepUaJioB K JIA3epHOMY U3JIyUEeHHIO, ITOJyYeHHbIE B J1a00-
PATOPHBIX SKCIIEPAMEHTAX C MAJIOMOIIHBIMHU JIA3€PaAMHU, KOT -
J1a J1a3epHOe MSTHO Ha ONTUKE UMEJIO HeboibIme (Topsiaka
HECKOJIbKUX MUJJTUMETPOB) pa3zMephl. C TOMOIIBIO B3PbIB-
Hbix ®JIJI ObuM MpOBEAEHBI ONBITHI HA ropasmgo Oosee
KPYIIHBIX ONTHYECKUX 3JIEMEHTaxX. Pe3yjabTaThl HCHBITAHUN
0Ka3aJICh BECbMa HETPHUSITHBIMH [JI1 KOHCTPYKTOPOB: OII-
THKA OOJIBIIOTO TUAMETPA U ONTHYECKUE TIOKPBITHSI B PEaIb-
HBIX YCIIOBUSX Pa3pyIIAJIICh YallE U TPY 3HAYUTEIIbHO MEHb-
IIUX MOTOKAaX M3JIy4eHUs, YeM IpPe/ICKa3bIBAJIN MEPBBIC Jia-
OGopaTopHble SKcnepuMeHThl. [1oTpeboBaIoCh MOHITH TPH-
YUHBI 9TOTO U CO3JATh HOBBIE MaTepHajbl U TEXHOJIOTHH C
YBEJIMYECHHOW JTy4eBOI MPOYHOCTBHIO, & TAKXKE CIEHATbHOE
obopymoBaHue 1151 00paOOTKHU ONTUKU ¥ HAHECEHHSI CTOMKIX
MOKPBITUH.

Hauboubime noToku J1a3epHOro U3JIyUeHHS JOJDKHA Obl-
J1a BBIJIEpKUBATH BeixoAgHas ontuka BKP-n1azepa. Ve B nep-
BBIX 3KcniepuMeHTax ¢ MolHbiMH BKP-nazepamu AXS-T
rpymmnoit E.M.3emckoBa B LIKB «JIyu» ObL10 00HApYKEHO,
YTO 3Ta ONTHUKA pa3pyLIAETCs JIA3ePHBIM U3JIyuYeHUEM O0JIb-
II0OM MHTEHCUBHOCTH. [1pHUIIIIIOCh 3aMEHUTH ONTUYECKOE CTe-
KJIO 0oJiee TOPOTMM U CJIOKHBIM B U3TOTOBJIEHUM, CIIELU-
aJIbHO pa3paboTaHHBIM, 0OCOO0 CTOHKUM ONTHYECKHM I1JIaB-
JICHBIM KBapleM, KOTOPbIil KOHTAKTHPOBAJI C KHUIKAM KHUC-
JIOpOAOM BHYTpH KroBeThI J1azepa. B 'OU nox pykoBoact-
BoM [.T.IleTpoBckoro 6buIa pa3paboTaHa TEXHOJIOTHS W3-
TOTOBJIEHUSI IUCKOB BBICIIEH YUCTOTHI U3 IIABJIEHOTO KBap-
na nuametrpoM okosio 1 m amst BKP-naszepa.

5. Pa3sutne padot no momusiv O 1J1
(1970-1976 roawr)

B LUKb «JIyu» mox pykoBoactBoM B.K.OpiioBa, E.M.
3emckoBa U B.M.KazaHckoro mnpu y4yacTuu (PU3HKOB H3
O AHa (B.C.3yeBa un npyrux) u Bo BHUND®e non pyko-
BozactBoM C.B.Kopmepa, I'.A.Kupuiiosa (;1a3epbl co B3pbIB-
HoW Hakaukoi) m A.M.ITaBoBckoro (J1a3epsl ¢ 3JIeKTpopas-
pSIHON HAKa4KOil) Ipu Hay4HOM pykoBojicTBe PUUAHa npo-
JIOJDKAJIUCh 9KCIEPHUMEHTAIBHO-KOHCTPYKTOPCKHE PadbOThI
no MoiHbiM DJIJT [10]. TTocne toro kak Bo BHUND®De
xomanaoi C.B.Kopmepa u I''A.KupniutoBa ObuIn yCTIEIITHO
WCIBITAHBI 3KCIIEPUMEHTAJIbHBIE B3PBIBHBIE JA3€Pbl C 3HEP-
rueit 1o 1 Mk, npeacTosiyio co3/1aTh NPOMBIIIJICHHBIE 00-
pa3ubl Ja3epoB, KOHCTPYKIUU KOTOPBIX COOTBETCTBOBAJIU
OBl YCJIOBHSIM CEpUHHOTO 3aBOJICKOTO MPOU3BOACTBA. IIpo-
eKThI TAKUX JIa3epoB paszpadareiBaiuch kak B LIKB «Jlyu»
(mazep ®O-21 u np.) [15], Tak u Bo BHUUDDe (nazep

®-1200). B nanpneitiem sazep ®O-21 ObLT MOACPHUZUPO-
BaH, ero KOHCTPYKIUIO YAAIOCh U3MEHUTD, IPEACIbHO YIPO-
CTHUTD ¥ yJemeBuTh nouTu B 10 pa3. OcTpoCIOBLI JaIu eMy
Ha3BaHue «Oemnsik». KpynmHorabapuTHasi ONTHKA JHAMET-
poMm 1.2 metpa anst @AJI uzrorosisuiacs Ha JIOMO. DToT
nuaMeTp ObLT BBIOpAaH B COOTBETCTBUH CO CTAaHIAPTHBIM
pasMepoM TpyO, BBINYCKABIIUXCS METAJIyPIU4ecKOi Mmpo-
MBILUIEHHOCTBIO JJIS1 Ta30IPOBOJOB. Buln pazpaboTaHbl n
BhIMMycKaJMCh cepuitHo mMomyibHble OJIJ] Tuma ®O-32 ¢
MEHBIIeH dHEpruei (HECKOJIbKO JIECATKOB KHJIOKOYJIeH B
HAMITYJIbCE), IMIUPOKO MPUMEHSBIITNECS] B OKCIIEPIMEHTAX.

IMponoskapmmecs Bo BHUMD® nox pykoBoaCTBOM
A.W.TTaBnoBcKOro paGoThI MO UCCIEAOBAHUSAM 3JIEKTPOpa-
3psaabix O 1J1 mpusenn x co3ganuto B 1974 r. skcriepumen-
TaJILHOTO CTEHIOBOTO JIa3epa C YHEPTUei U3IyUeHHUS] B UM-
mysbee okosto 90 x/Ix. Jlazep pasmeniaicss B IpOYHOM JKe-
J1Ie300€TOHHOM Ka3zemaTe, PSAOM C KOTOPBIM YCTaHABIIH-
Banuck BMI'. [Ins mepenaum sueprun ot BMIT B kazemar
HCMOJIB30BAJTIOCh OOJBIIIOE YHMCIO CHEHUATbHBIX BBICOKO-
BOJIbTHBIX Ka0OeJieil, MO3BOJISBIINX MOJBOANTD K JIa3epy TOK
B COTHH ThICsiY amrep. MccineqoBanmii U pa3paboTox mO-
TpeboBayia mpobdieMa CUIIbHBIX MATHUTHBIX TOJICH, BO3HH-
KAIOIIMX TP MOIIHOM 3JICKTPHYECKOM pas3psific B 00beMe
Jlazepa. DTH TOJISI MOTJIM HAPYIIMTh ero paboty u3-3a 3¢-
(bexTa MAarHUTHOTO PACIICIUICHHS ¥ CIBUTA JIMHUI AaKTUBHBIX
yactun noga. ComectusiMu uccienopanusiMu BHUNO®a
u 'OU Obu HalieHBI METOIBI OOPBOBI C ITUMH HEXeJa-
TeJIbHBIMU 3hdexTaMu. ToJIbKO Yepe3 MHOTO JIET, B HadaJIe
80-x ronos, B Jloc-Anamocckoii 1abopatopuu (CIIA) Obn
co3manbl oOpa3nel noanblx ®JIJI ¢ Hakaukou ot BMI.
DHeprusi 3THX J1a3epoB, Kak cOOOIIAIoCch, HE MPEBBIIIATIA
HECKOJIbKO KIJIOKOYJICH B HMITYJIbCE.

B cBsI3M ¢ HAMETHUBIIIMMCS TIPOTPECCOM B CO3JIAHUM KOJI-
JIEKTUBOM 1oA pykoBoacTBoM A.M.ITaBjioBCKOro CTEHIO-
BBIX 00pa3noB 3jekTpopaspsaaabix PIJI MHOrokpatHoro
npumenenus, B 1975 r. koucrpykropsl UKD «Jlyu» Bo r1a-
Be ¢ B.K.Op1oBBIM TIpeAJIOKIUIN OTKA3aThCSI OT UCIOJIB30-
Banus B HOK «Teppa-3» B3peiBHBIX O [1J] 1 3aMeHUTD UX HA
3JIEKTpOpaspsigHbIe. DTO JOCTATOYHO HEOXKUJAHHOE IpE-
JIOKEHHE OBLIIO MPHUHSTO, U MOCIeAoBaja ouepeHas 1opa-
6otka npoekta HOK. 3nanue, panee mpeaHa3HavaBIeecs
st BKP-nazepa AXK-7T, ObL1o mepenpoeKTUPOBAHO IS
pa3MeleHnsi B HeM HECKOJBKUX IeKTpopaspsaabix O IJ1.
Psi1oM ¢ 3TUM 371aHUEM TPEAYCMATPUBAIUCH TUTOIIA KK TSI
BMT'. ITo utoram uccnenoauniit BHUNO®a u TOU xon-
cTpykTopamu [TepMcKOro MalmmHOCTPOUTEIBLHOTO 3aBOAA U
KB «JIyu» ObL1 pa3paboTaH MPOEKT 3JIEKTPOPA3PSATHOTO
OIIJI (PO-13) ¢ sneprueii B umnyibce | M Ix. Onnako 3ToT
MPOEKT He ObUT peasIn30BaH 10 MPUINHAM, O KOTOPBIX OyIeT
CKa3aHo HMXe, a 3JaHuUe /1JIs JIa3€POB OCTAJIOCh HETOCTPOEH-
HBIM U [IOTIAJIO B pa3psl TaK Ha3bIBAEMBIX IAMSTHUKOB. DTO
MyCTOE 3[aHUe AEMOHCTPHPOBAJIOCH TPYIIE AMEPUKAHCKIX
CHEUANCTOB, MOCETUBIINX KOMIIEKC B KoHIE 80-X TOIOB.
Tonbko yums cuctema HaBenenuss HOK «Teppa-3» mozaaee
JIONIA JO 3Tamla MepBBIX HCIBITAHUN, KOTOPBIE TOXE He
ObLIN 3aBEPILECHBI.

6. Co3/1aHue J1a3epHOI0 MCNBITATEILHOIO LEHTPA

B cepenune 60-x romoB, Korja Jia3epbl y>Ke BOBCIO «CTpe-
Jssu» B JabopaTopusix (puU3MKOB, Ka3ajgoch, YTO UX AJIb-
HEHIINI yTh B BOGHHYIO TEXHUKY IPOCT U OYEBHICH: KOH-
CTPYKTOPAaM HaJ0 JIUIIb HHXEHEPHO «0(OPMHUTH» UCCIEI0-
BaTeJIbCKUE 00PA3LBI JIA3EPOB, U MOXXHO OT1aBaTh UX BOCH-
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HbIM. HO 3XU3HB OBICTPO ONPOBEPIIIA ITU KTOJTYObIE» MEUTHI.
[IpeBparnienne HACTOILHBIX AKATEMIYECKUX JIA3€POB B MOIII-
HbIE MTOJIeBbIe KOHCTPYKIMH MOTPeOOBAIO CIIOKHOTO H JIJTH-
TEJIBLHOrO 3Tana paboT MO WX MACIITAOMPOBAHUIO JIO TpE-
OyeMBbIX 3HAUCHUH BHIXOJHON SHEPT U, VITYUIIICHUIO TPAKTH-
YeCKH BCEX UX XapaKTEpUCTHK, OTPabOTKe HAJEKHBIX, IO
BO3MOXHOCTH MPOCTBIX B 9KCILTyaTAI[M TEXHUIECKUX pellie-
HUM, U3BICKAHUIO CIIOCOOOB UX COOPKHM U TEXHHUYECKOTO 00-
CIIy’)KHBaHUS B YCIIOBHSIX MOJMroHa. boJee Toro, nepexomd ot
MaJIbIX MOJIeJIed Ja3epOB K KPYIMHBIM B HEKOTOPBIX CITydasix
TpeOOBaI paaVKaJIBHOTO M3MEHEHHs CXEMBI Jlazepa, Io-
CKOJIbKY IPOCTOE M3MEHEHUE TeOMETPUUECKUX PA3MEPOB YC-
TPOMCTB HHOT 1A OKA3bIBAJIOCH HEBO3MOXHBIM HU3-32 TPUYHH,
CBSI3aHHBIX C (PU3UYECKUMH MTPOIIECCAMH B JIa3epax. DTH pa-
6OTBI TpeOOBAIM 3HAYMTEILHOTO KOJIMYECTBA MOJIAT OHHBIX
9KCIIEPUMEHTOB ISl OTPAabOTKU JAeTasieil KOHCTPYKIMH U
U3YYEHUS] PACHPOCTPAHEHMS] MOIIHOIO Jlyya Ha peasbHOMN
Tpacce. CylIecTBOBABIINE HCHBITATENbHBIE IUIOMIAAKH HE
CIIPaBJISUTMCh ¢ 00BEMOM paboOT, M CTAJIO SICHO, YTO HAJIO0
CO3aBaTh CHEHAIN3NPOBAHHYIO CTCHOBO-0TPAOOTOUHYIO
Y UCTIBITATEIbHYIO 0a3y JUIsl MOIIHBIX Ja3ePOB, KAKIMH pac-
[I0JIAraroT BCe APYrHe OTpaciu OOOPOHHON TEXHUKH: aBUa-
sl 1 KOCMOHABTUKA, apTHJLJIEpUs], PAKETHASI TEXHUAKA U T. II.

HenocraTounas ucnbiTaTeabHO-moaurontas 6asza LIKb
«JIyu» Topmo3uia pazputue pabot He Tosbko o ®1J1, Ho u
IO IPYTUM BBICOKOIHEPI € THUECKHUM JIa3epaM, MO SBUBIIIMCS
B HauaJsie 70-x romoB: COz- u CO-nazepam, XUMHUECKIUM U
TBEPAOTEIbHBIM J1azepaMm. Co31aTh M UCIBITATH MOILIHBIE
Jla3epbl B MOCKOBCKHMX JIA0OpATOpUSIX OBbLIO NMPAaKTUYECKU
HEBO3MOXHO. DT0 Bckope oco3zHai u H.I'.bacos. IToatomy
IIPH €T0 MOAePIKKE ObLIN HAUYATHI TOMCKU MECTa, T 1€ MOXKHO
OBIJIO OBI PACIOJIOKHUTH Ja3epHBIH MOoJUroH. TpedoBanock
HAWTH YYACTOK B HECKOJIbKO JIECSITKOB KBAJPATHBIX KUJIO-
METPOB IAe-HUOYAb B HEHTPAJIbHON YacTH CTpaHbl, JOCTa-
TOYHO M30JIMPOBAHHBIN, HO HAXOASIIMNACS BOJIN3H XOPOLLIUX
JIOPOXKHBIX KOMMYHUKAIIUI 1 9HepreTnieckux ceteil. [Tocie
MHOTOMECSIYHBIX TIOUCKOB U OCMOTPOB PsI/Ia MECT 00PATIIN
BHUMAaHHE Ha 3a0POIICHHOEC BOCHHBIMU TAHKOBOE CTpPEJIb-
6uie B 20 kM roro-3anaanee Binagumupa. Jlecucro-6os0tH-
CcTasi MeCTHOCTh, OKaMJICHHAs] TOP(PSHUKAMU, ObLiIa Mpak-
THYECKH HE OCBOCHA, HE MMeJIa HA HACEJICHHBIX IIYHKTOB, HU
JIopor (KpoMe JIECHBIX), HH JHEpPTreTHIecknX cetell. OHaKo
TEPPUTOPUST HAXOIWIACh BOJIM3M Tpacchl MockBa—[opb-
KUH, HermoAajeKy MPOXOJWIM MOIIHBIE 3JIEKTPUYECKUE JIH-
HUH 1 KEJIe3HOIOPOXKHAS BETKA (K cTapbIM Topdopa3pabot-
kaM), 10 Mockssl ObL10 Beero 180 kM. MuUHUCTEPCTBO 000-
poubl CCCP 0XOTHO COTJIACHIIOCH IPEIOCTABATDH HEUCTIOIhb-
3yeMoe yueOHoe IoJIe TS pa3BUTHS JIa3ePHBIX paboT, n yxe
B Havayse 1971 r. BBIILIO pacCHOpSDKEHUE MPaBUTEIHCTBA
CCCP o co3ganun MexayBeJOMCTBEHHOTO HAYYHO-HCCJIe-
JIOBATEJILCKOT O UCTILITATEILHOI'O IIEHTPA U HAYAJIUCh U3BIC-
KaHUs Ha MecTe OyaylIero CTpOUTEIbCTBA.

Lentp nosyunn takxke oTkpbiToe Ha3Banue OKbB «Pa-
ayra». Ero HavaJbHWMKOM OBII Ha3HAuYeH TeHepas-mMaiiop
N.C.KocbmuHnoB [16,17], panee nmpuHUMAaBILINil yyacTue B
CO3JAHUU PAKETHOU TEXHUKU U KPYMHEHUIINX paKeTHBIX MO-
siuroHoB crpanbl. Mctopus pazsutus OKB «Pagyra» 3aciy-
KUBAET OTAENbHOTO pacckasa [16]. CkaxxeM JIMIIb, YTO YCH-
JIUSIMHA COBETCKUX BOEHHBIX CTPOHTEINEH YIajIoch B CPaBHU-
TEJIbHO KOPOTKUU CPOK CO3/aTh B TJIyOHMHE BJIaJUMHPCKUX
JIECOB, B YCJIOBUSIX O0JIOT U 0€310POXKbsl, KPYIHBIN HCIBITA-
TEJIbHO-TIPOU3BO/ICTBEHHBIN (a HaunHas ¢ 80-X TOIOB — U UC-
CJIeOBATENBCKO-KOHCTPYKTOPCKHIA) KOMILJIEKC C HU30JUPO-
BAaHHBIMHU HCTBITATEILHBIMY ILIOMIAIKAME, OCHAIIEHHBIMU

HEOOXOMMBIMH COOPYXKEHHUSIMH, TPACCAMH, H3MEPHUTEJIb-
HOU TEXHUKOU, 3HAUMTEIbHOU SHEPreTUKOM M BCEMH BHJIA-
MU MHXXEHEPHBIX coopyxeHuil. boyee Toro, ObLI OCTpOEH
ONBITHBINA 3aBOJ 110 IPOU3BOJICTBY MOIIHOM JIa3€pHON TeX-
HUKA. OKOJI0 UCIBITATEILHOTO IIEHTPA BHIPOC COBPEMEHHBIN
ropoaok Panyxubiii (ceituac B HeM oxoJio 20000 xxureseit) co
IIKOJIAMU, JETCKUMHU CAaJaMH, MEIUIMHCKUMU YUPEXKICHU-
svu. [loxanyi, 5TO eIMHCTBEHHBI B MUpE TOPOJ, MOSB-
JIEHUE KOTOPOT0 OBLIO 00YCIOBJIEHO TPOOJieMaMu CO3JaHuUs
MOIIHBIX JIa3€POB, HEOOXOIUMOCTBIO MX UCHBITAHUN U UC-
cnenoBanmii. K cepenmune 80-x rogoB B OKB «Pamyra» pa-
00TaJI0 HECKOJILKO THICSY Y€JIOBEK, U3 HUX OKOJIO THICSIYM HC-
mbITATEJIeH U uccaenoBartesei. Ha ucneiTatenbHol Oase Be-
JUCH PabOTHI MO JIa3epaM Pa3HBIX THIIOB: TBEPAOTEIbHBIM,
CO;- m CO-na3zepam, jJa3epaM Ha Tapax MeTaJUIOB | JIp.

Heckonbko no3zxe, B cepenune 70-x rogos, B OKbB «Pa-
Jyra» ObUIM CO3JaHBl 3KCIEPUMEHTAJIbHBIE Ja3epHbIE JIOKA-
[IMOHHBIE CTEH/IBI, B TOM YHCJIE C CHHTE3UPOBAHHON anepTy-
poil, OTHAKO HCIOJB30BATH ITU JIOKATOPHI B IPOTrpamMMme
«Teppa-3» ne ycnenu. H.I'.bacoB HeoitHOKpaTHO ObIBAJ HA
sazepHbix crennax OKbB «Pagyray, rie nuio paccMoTpeHue u
o0cyxaeHue pe3yIbTaTOB paboT MO MOLIHBIM Ja3epaM, a
Taxoke nposomnck 3aceganust HTC ¢ yuactuem Bcex Be-
TYLIUX JIa3epLINKOB CTPAHBI, a HHOTAA U mpe3uaeHToB AH
CCCP A.Il.Anexcanaposa u I'.MI.Mapuyka. [Tepuoamiecku
pe3yibTaThl paboT nemoncrpupoBainck B OKb «Pamyra»
pykoBoautessiMm npasurtesbectsa CCCP, MunncTpam, BoeHa-
qaJIbHUKAM.

7. UcciieqoBanust M pa3padoTKH MOIIHBIX
J1a3epoB

ITo uannmatuse H.I".bacosa, Hapsny ¢ coznannem HOK,
(HOTOANCCOIMOHHBIX JIA3€POB U JIa3epOB-CyMMATOPOB IS
3TOro KoMmiuiekca, B 70-x rogax ObLI OCYILECTBJICH HEbIN
pAI MPOTPaMM HCCIIEAOBAHUNA W Pa3pabOTOK MO NPYruM
BUJIAM MOIIHOM J1azepHOl TexHHKH. KpaTko ocTaHOBUMCS
Ha OCHOBHBIX HANPaBJICHUSX ITUX UCCICTOBAHUI, BO MHO-
T'OM HOCHUBIIIMX IMOHEPCKUHN XapaKTep, XOTs B Psi/ie CJIydaeB U
BOCIIPOM3BOMBIINX B PACIIMPEHHOM MO SHEPTeTHKE MACIII-
Tabe paboThl 3apyOEKHBIX U COBETCKUX JIa3epHBIX Jiabopa-
topwii. [IporpamMmel paboT, ocobeHHO B Havaje 70-X TOI0B,
YacTO JIOMOJIHSUTUCH M YTOYHSUINCH MPU MOSIBJICHUM HOBBIX
HayuHbix uaeid B CCCP wm 3a pybexomM. Mbl HE CMOXeM
3/16Cb OCTAHOBHUTLCS Ha BCEX MOAPOOHOCTSIX ITHUX PaboT,
pe3yJbTaTaM KOTOPBIX MOCBSILIEHBI COTHH CTaTel W Haydy-
HBIX TOKJIAJ0B.

Pa6otsr Mo uMmyIbcHBIM XxuMudeckuMm jazepam (MXJT)
Obumm HauaThl Kak anbrepHatuBa PIJI. Mcnonb3oBanme
SHEPrUM XUMHUYECKUX DPEAKIMi B aKTUBHOW cpeje Jiazepa
MOTJIO, KaK HaJesJIUCh YUeHbIe, IPUBECTH K 3HAUUTEILHOMY
noBbIeHUIO 3pdexkTuBHOCTH ero paboTsl (pocty KII[) u
COOTBETCTBYIOILIEMY CHIDKCHUIO TPEOOBAHWMIA K MCTOUYHUKY
Hakauku (YMEHbIIIEHHIO KoJimuecTBa BB mim mosiHomy oT-
Ka3y oT mpuMeHeHus1 BB B cucteMax HHUIIMUPOBAHWS XUMH-
YeCKOW peaklun), a TakkKe K CO3JaHMIO Jla3epa MHOTOpaso-
BOro neictTBus. B pabote, Hapsay ¢ UCCleqOBATENISIMU W3
OUAHa (rpynmma A.H.OpaeBckoro), OCHOBHOE y4acTHe MpH-
HAMam KoJutekTuBbl yueHbIXx BHUUND®a (C.b.Kopwmep,
noapasaenenre M.B.Cunnipiaa), UX® (kosnexTus, pyko-
BojuMmslii B.JI. Tanbpo3se), TUITXa (mox pykosoacrsom B.C.
[MInaka) 1 HEKOTOPBIX IPYTUX UHCTUTYTOB.

W3zyuancs, B mepByro ouepeb, XAMUYECKUN JTa3ep Ha OC-
HOBE peakiuu Gpropa u Bogopoaa (Wiu aeiTepusi), sHepre-
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TUYECKHE XapaKTEePUCTUKU KOTOPOTO OKa3ajIMCh Hambosee
BBICOKAMH. VIHTEpec K 9TOMY Jla3epy BBI3BIBAJICS U HAIEXK-
101 Ha OCYILIECTBJICHUE B HEM LIEMHON XUMHUYECKON peaKuu,
CyJIUBIIIEH pE3KOE CHIDKEHHE TpeOOBAHMU K YCTPOMCTBY,
MHUIAUPYIOIEMY TOJKAT XUMHYECKOl peakrmu. [ 'pymma
3 BHUND®a comectHo ¢ yuenbimMu [ MITT1Xa paborana
Hajg MXJI ¢ vHUMMpOBaHUEM XUMHUYECKON peakIuu OT Tak
HAa3bIBAEMOI B3PBIBHOW JIAMIIBL, T. €. HCTOYHUKA HU3JIyYCHUS
Ha OCHOBE YJapHOW BOJIHBI OTHOCHUTEJIBHO MaJIOMOIIHOTO
B3pbIBA, B HAJEK/IE HA CO3/IaHUE B JIaJIbHEUIIEM KOHCTPYK-
1M JIa3epa, He pa3pyluaronieiics npu TakoM B3peise. Mccie-
JIOBAHUS U OMBITHI IPUBEJIH K CO3AAHUIO HECKOIBKUX MOJIe-
Jiett B3pbIBHBIX X JT (0THOPA30BBIX) C FHEPTHUEH B UMITYJIbCE
IO JIECATKOB KWI0/KoyJeit. OmHako koymuecTBo BB, Tpe6o-
BAaBIIIETOCS JIJISI MHUIMUPOBAHUS XUMHUYECKOW PEaKIINH, BCE
e OCTABAJIOCh 3HAYUTEIBHBIM, XOTSI U MEHBIIIUM, YeM JIJIs
O 1T Takoro xe MacuTada, 1 Jla3epbl pa3pyLIaIuCh B X01e
akcnepuMenToB. B UX® npoBoauiuck kak GpyHIaMeHTAIb-
HBIC UCCIICAOBAHUS XMMUKO-(pu3ndeckux nponeccoB B MXJI,
TaK U S3KCHEPUMEHTBHI C MOMIEJISIMA XMMUYECKUX JIa3€pOB
pa3nuuHOro Macmrtaba, B KOTOPBIX, B OCHOBHOM, IPUMEHSI-
JINCh HEB3PBIBHbIE UCTOYHUKYM MHUIMAPOBAHUSI XUMUYECKOM
peaknuu. B punmane UX P B UepHoromoske (o MockBoit)
OBLIH CO3JaHBI MIEpBasi MOJIEJIb Ja3epa ¢ 00bEMOM KaMephl
300 71 1 HECKOJIBKO TO35Ke, IIOCJIe CTPOUTEILCTBA CIIEIHAlIb-
HOT'O CTEH[JA, MOJIENIb C KaMepoil 00BbEMOM HECKOJIBKO Ky-
6uyeckux MeTpoB. OQHAKO B 3THUX JIa3epax UCIOJIb30BAJICS
HEIOCTATOYHO MOIIHBII HCTOYHUK HHULUUPOBAHUS XUMHIYE-
CKOM peakuuy (MMITyJIbCHBIE JIAMIIBI-BCIBILIKI) U UX Xapak-
TEPHUCTUKU OKA3aJIUCh HEBBICOKIMH.

Pa6oter mo UXJI manm MHOTO pe3ysbTaToB (pusmiecko-
ro XapakTepa, HO He NMPUBEJIU K CO3/IaHUIO JIa3€POB, KOHKY-
puposasiux ¢ GIIJI no snepreruxe nsiayuenus. B cepenune
70-x rogoB Bo BHUND®e u T'MITXe nosnyuusu pa3Butue
Taxke paboThl MO CO3AAHMIO MMIIYJIbCHBIX M HUMITYJIbCHO-
MEPUONIECKIX XUMHUYECKUX JIa3epOB C MHHIMHPOBAHUEM
XAMHYECKOW PEaKIUy JIEKTPOHHBIMHU Iyukamu. OTHAKO U
9TH Jla3epbl HE YNAJIOCh MAacIITabUpoBaTb 1O 3SHEPIHUH,
cpaBHUMBIX c 3Heprueil ®IIJI. Bemuch Takxke paboThl 1o
HCCJICIOBAHUIO HEMPEPBIBHBIX XUMUUecKuX JiazepoB (HXJT),
Ha KOTOPBIE B TEUCHUE JIIUTEITHLHOTO BPEMEHH JIeJIaId CTABKY
aMEpUKAHIIBI.

Uccnenosanus mo HXJI Oblmm mpenycMOTpeHBl U MPo-
rpammoii «Teppa-3», XOTsl U HE UMeJIU HEeloCpeICTBEHHON
cBs3u ¢ cozaanueM HOK. Onm Obumm mHunumposansl H.T'.
BacoBeIM M OCYHIECTBIISLINCH KOOMEpanuel KOJIJIEKTHBOB
®UAHa (A.H.Opaesckuii), IKB «JIyu» (B.K.Opios, A.K.
[TuckyHoB), KoHCTpYKTOpPCKOro OFOPO 3HEPreTHYECKOT 0 Ma-
mmuocTpoeHns: (KBOM, rnaBubeni koncrpyktop B.I1.Pa-
JTOBCKHIA, PyKOBOJIUTENIb HANPABJIECHHUS] — HBIHEIIHUM TJIaBa
koHcTpykTOpckoro Oropo b.M.Katoprun), TUIlXa (B.C.
Inak, M.A.Potunsn), UX® (B.JI.Tanbpo3se) u psga apy-
rux opranm3anuii. B teuenne 70-x romoB OBLTH MPOBEICHBI
HCCJIE0BATEIbCKIE PAOOTHI, CO30aH U UCIBITAH Psii MOJE-
Jieit HXJI MomtHocThIO 10 COTHU KM10BaTT. [IpuBieueHue k
paboram kosuiektuBa KBOM, cnenmaiu3mupoBaBIierocs Ha
CTPOUTEIBCTBO PAKETHBIX ABUTATesel, ¢ koTopsimu HXJI
nMeeT (B KOHCTPYKTUBHOM OTHOILIEHUH ) MHOTO OOIIUX YepT,
MMO3BOJIMJIO YCKOPHUTH CO3/IaHHE CTEHI0BBIX oOpasos HXJI
1 OCBOEHUE CJIOKHON TEXHOJIOTUU padoThl ¢ HUMHU. Mcnoib-
30BaHME B 3THX JIa3epax TAKOI'O BBICOKOTOKCHYHOI'O BeLle-
CTBa, Kak (TOp, TpeOOBAJIO CTPOUTEILCTBA CIEIHATBLHBIX
CTEHJIOB, BAKYYMHBIX CHCTEM OTKAa4YKH M CPEICTB yTHIU3a-
nuu oTpaboTaHHBIX BemecTB. Hamo orMeTuTs, 4T0 110 CpaB-

HEHUIO ¢ mporpammamu pabot, nposoausuuxcsi B CIIA,
pabotsl mo HXJI B coctaBe npoekTta «Teppa-3» umenu 6osee
ckpoMHble MaciiTabbl. Heckosbko mosxe H.I'.bacobim
ObLTa pa3BepHyTa NpOrpaMMa HUCCIIEHOBAHUN HENPEpPbHIB-
HBIX MOJ-KHCJIOPOJHBIX JIA3€pOB, MPOJOJDKeHHas B Puima-
e ®V1AHa, coznpannom B KyiiObimese (HpiHe Camape).

B navase 70-x rogoB, ocJie MOsBJICHUsI HEPBBIX COOOIIIe-
Huii B CCCP u 3a py6exom o pabotax nmo COr-nazepam ¢
WCIOJL30BAHUEM JJICKTPOHHBIX IYYKOB [UJIsSI OPTaHU3AINA
YCTOWYMBOTO 3JIEKTPUYECKOTO pa3psijia Jjiazepa MpU BBICO-
KoM (aTMocepHOM) AaByieHMM akTUBHOU cpenbl, B CCCP
ObLIM HAYaThI PAOOTHI MO BHICOKOIHEPTETUUECKUM JIa3epam
9TOTO THUNA, MOJYYUBIINM B mporpamme «Teppa-3» Ha3Ba-
HUE 3JIEKTPOUOHU3AIMOHHBIX, XOTS 3TOT TEPMHUH HCIIOJIb30-
BAaJICS] HE BCEMH.

ITpakTrueckn OJHOBPEMEHHO 3TH XK€, MO CYIIECTBY, Jia-
3epbl B HHTEPECAX APYrUX NPOrPpaMM CO3JAaBAJIUCh B Hayy-
HOM M KOHCTPYKTOPCKOI KOOTEpaIK YYEHbIX, BO3TJIABIISIB-
mieiicst akagemukamu A.M.ITpoxoposeiMm, E.IT.BenuxoBbim
u b.B.bynkunbIM.

IlepBoHauabHBIE UCCIEAOBAHUS 1O 3JIEKTPONOHU3AILIHU-
OHHBIM JIa3epaM, NpoBeJieHHbIE B Tabopatopun H.I'.bacosa
B rpymne B.A.JlaHujbueBa, MO3BOJIMIM ONTHMUCTUYHO
MIPeICKa3aTh BO3MOXKHOCTD IOCTIKEHU ST BBICOKHX JHEPTeTH-
yeckux xapaktepuctuk (KIT, ymeiabHBIH CheM 3HEPTHH C
€IMHHIIBI 00bEMa) M XOPOIIET0 ONTHYECKOI'0 KAYeCTBa U3JIY-
yeHus. Kax Bcernia, mporHo3bl B 3TOM OTHOIICHUU OATBED-
JIMJTUCH JIMIIb YaCTUYHO. YK€ Ha paHHeW cTaauu padoT 1o
nnunmatuBe H.I'.BacoBa ¢ yuactuem onHol U3 aBHAIMOH-
vbiX (upMm B KyiiObImieBe, Bo3rnasissiieiics M.A.Bepex-
oM, 1 LIKDB «JIyu» ObLIM TOATOTOBIIEHBI MPOEKTHBIE TIPEe/-
JIOXKEHUS 110 CO3/IAHHIO 3JIEKTPOMOHU3AMOHHOTO Jla3epa co
cpenHel MOoIHOCTRIO u3iyyenust 10 1 MBT. B 1973 r. 6bu10
npunsTo pemenne o crpoutenabcTse B LIKB «Jlyu» skcnepu-
MeHTaJibHOTO cTeHnoBoro CO,-nazepa MomHocThio 1 MBT,
TIOJTYYHBIIIET O BIIOCTeACTBIN yciaoBHOe Ha3Banwme 3/[-01. He-
MOCPEICTBEHHBIM pykoBoauTeseM padoT B LIKB 6bur I'.T.
Honros-CasenbeB, or ®UUAHa pabotsl Best B.A. JlaHubI4eB.

BHoBb Ha BoOpyXeHHE Obl1a B3ATa UAES YBEJIMYECHUS
9HEPIUU B THICSAYM Pa3 MO CPABHEHHIO C JOCTUTHYTOW B TO
BpeMsi. BbIOOp cxeMbl Jlazepa Ha paHHEH crajguu ObLIT He-
npocTthiM. IIpuMeHnsiiace uaeosiorus jiazepa ¢ 3aMKHYTBIM
KOHTYpOM, B KOTOPOM pabouee BEIIECTBO (CMECh ra30B) C
MOMOIIbI0 MOIIHOI'O BEHTHJISITOPAa HMPOKAYMBAJIOCH 4Yepe3
ONTHYECKUI PE30HATOP C IJIEKTPUUECKUM DPa3psaoM, Ile
1a TeHepanys u3iayueHns. [anee HarpeBIIMiics Ta3 MOCTY-
TaJI B OXJIAXIaroIIee YCTPOUCTBO, TOCJIE YeTO BHOBB HCIIOJIb-
30BaJIcs 1151 paboThl. ["a30mHaMmuueckas cxema Takoro Jia-
3epa ObLiIa CXO/IHA C a3POIMHAMHUYECKUMH TPyOaMu, JaBHO U
LIMPOKO MPUMEHSBIIUMUCS KAaK HHCTPYMEHT [UJIs1 Ta30/J1MHA-
MHYECKUX aBHAIMOHHO-KOCMHYECKHX Pa3pabOTOK M Hccie-
JoBaHU. BB co3aaH psii MOJEIBHBIX CHCTEM C MEHBIIEH,
yem y stazepa 3/1-01 sHepreTUKoi, YTO O3BOJIAIIO IPOBECTU
WHXEHEPHO-(U3MUECKIe CCIIeIOBAHUS M TPOBEPUTH KaK He-
KOTOpPBbIE TEXHUYECKUE PEIICHUs, TaK ¥ JIOCTUXKUMBIE Mapa-
METPBI 3JIEKTPOMOHU3AIMOHHBIX JIA3€POB.

Jlazep 3/1-01 oTpabaThIiBajICs U COBEPIIIEHCTBOBAJICS 10
koHMa 70-X TOIOB, M HA HeM ObLIa MOJTydeHa CPeaHsISI MOIII-
HOCTb U3JIyYCHHS HECKOJIbKO COTEH KuoBaTT. [IpakTudecku
napasuiesibHo padoThl 1o CO»-n1a3epaM ¢ 3JIeKTPOHHOM mpe-
JbIOHU3ALKEel MPOBOAWJIUCH M B IPYIUX MHCTUTYTax IOJI
arunoir A.M.IIpoxoposa u E.Il.BenuxoBa. 3HaunTeIbHBIN
BKJIaJ B pa3BuTUE 3THX JazepoB BHec B.J[.IlucbmeHHbIi,
neperequmid u3 MI'Y Ha paboty B ®unman MHcTtHTyTa
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aToMHOU 3Hepruu B Tpoutke (mog MockBo#i), KOTOPBI B T€
roael Bosriasisur E.I1.BenmnxoB. Tam 3Ty mazeprl Ha3bIBa-
JIUCH OBICTPONPOTOYHBIME 3JIEKTPOPA3PSIAHBIMY, B OTINYMIE
OT 3JIeKTporoHm3anmoHHbIX Ja3epoB H.I".bacora. Jlazepsr,
pa3pabaTeiBaBIIecs 1o pykoBoacTBoM A.M.IIpo-xoposa
u E.I1. BemxoBa coBmecTHO ¢ kosutekTuBoM HITO «Amnmas»
(mon pykoBoactBoM b.B.ByHkWHA), CTpOMINCH MO cXeme
OTKPBITOTO IUKJA, KOT/Ia UCIIOJIb30BAHHBIA T'a3 BHIOpACHI-
BaJicsl B aTMochepy. OHE JTydille MOAXOMUIIN IS TpHUMe-
HEHM, TpeOOBAaBIIUX KOPOTKUX (HECKOJIbKO CEKYHJ) IIHMK-
JIOB paOOTHI.

B 1976 r. nazep 3[4-01 nauan neiicreoBath. [loTpedoBa-
JIOCh BpEMSl, YTOOBI €ro CJIOXKHBIE CUCTEMBI, BKJIFOUAsl CIie-
UAJTFHO pa3padoTaHHBIE MOIIHBIE JIEKTPOHHBIE TYIIIKH JIJIsI
OpraHu3anuyu pa3psaa B MolHoi crpye cMecu CO; u Ipyrux
ra3oB, BBIIUIM HA XapaKTEPUCTUKU, OJIM3KHE K PACUETHBIM.
OpmHako yrjosasi pacXoAMMOCTb M3JIyYEHHs 3TOro Jasepa,
kak u B cirydae ¢ @ J1JI, okazanach BHaUYaje HEYAOBIETBOPHU-
TeabHOU. B manbheiiem nasep 3-01 (yxe BHe paMOK Ipo-
exta «Teppa-3») ObL1 3aMeHeH 1pyruM, 0oJiee COBEPIIEHHBIM
3JIEKTPOMOHU3AIIMOHHBIM JIa3epOM, pa3pabOTaHHBIM TIOJT
pykoBoacteoM H.B.UeOypkuna. [ToTpeboBanoch HECKOJIb-
KO JIET paboThl, Mpexk/ae YeM ObLIM HAWACHBI CIOCOOBI TO-
JIyueHus] TpeOyeMoil pacXoJUMOCTH M BHECEHBI HEOOXOIH-
MbI€ I3MEHEHHSI B CXeMY H KOHCTPYKIIUIO Jla3epa.

8. 3aBepmienne nporpammsbl «Teppa-3»
U JanbHeiilne padoThl 0 MOIHBIM Jia3epaM

B 1975 r. ma BanxamickoM mOJWTOHE MPOIOJIKAIOCH
CTPOUTEILCTBO 3IaHWs I cucTeMbl HaBemeHus HIOK
«Teppa-3» u Hauancs MoHTax obopynoBaHus. B mnenom
TEMITbI CTPOUTEIHCTBA HA TIOJIUTOHE OBLIN HEBBICOKHMH, U,
KaK IpaBUJIO, €r0 PeasbHbIM X0/1 Ha HECKOJIBKO JIET OTCTaBall
OT JUPEKTUBHBIX TPAPUKOB. DTO, MOXKAJYd, HE HAHECIIO CY-
IIECTBEHHOT'0 BPe/Ia MPOrpaMme, T. K. TO3BOJISIIIO KOHCTPYK-
TOpaM, To KpaiiHeld Mepe B OTAENBbHBIX CIIy4YasX, BHOCHUTH
opabOTKH, a BpeMEHAMHU M KOPEHHbIC U3MEHEHHUS B YCTPOii-
ctBa U cucteMbl HOK, HE06X0AMMOCTbh B KOTOPBIX IOCTO-
SIHHO BO3HHKAJIA.

K tomy Bpemenu B pykoBoactse LIKB «Jlyw» mpownso-
i u3MeHenusi. ['nmaBabiM koHcTpykTopoM LIKB nm HOK
«Teppa-3» obu1 HA3HAYeH H.[[.YcTuHOB, mupexkTopoM npea-
HOPUSITHS CTaJl CIIOKOMHBIN, pacCyIUTeNIbHBIM NparMaThK U
onbITHBIA uHXeHep b.E.JIbBoB. M3MeHMIIOCH HE TOJBKO
PYKOBOJCTBO, HO U Ha3BaHUE (PUPMBI: OHA ObLjIa EPEUMEHO-
BaHa B LIKB «Actpodusukar.

CrpoutensctBo HOK Ha mosmrone He MOrjo He mpu-
BJyieub BHUMaHUs CIIA, KoTOopbIe C TOMOIIBIO CBOEH HAIHO-
HaJIbHOM CUCTEMBI CIIyTHUKOBOI'O KOHTPOJISI, OYEBUTHO, ClIe-
MM 32 COCTOsIHUMEM Jei Ha basxaimickoMm mnoJsiurone. B
koHIe 70-X TOMOB B aMEPUKAHCKOW TMeYaTH MOSIBUIIACH UH-
(dbopmamnust 0 TOM, 4TO PycCcKue cTposIT Ha mojurone Capsl-
[laran Ha Gepery o3epa basxaru JiazepHyro yCTaHOBKY JJIs1
ITPO. Hano cka3aTh, 4TO BIOCJEACTBUU aMEPUKAaHCKUMHU
BOEHHBIMU U rpaxkianckumu suTy3uacramu COU sTa npas-
uBasi B CBOoed ocHOBe MH(poOpManus mpeyBeIMYMBaIach U
OOBITPHIBAJIACH BECHMA JHEPTMYHO. SIpKUM MPUMEPOM ITOTO
MOXET CIyXUTb, Hampumep, u3ganHas B 1983 r. B CIIA
kHHra «JlyueBast 060poHa — aJIbTEPHATUBA AIEPHOMY Pa3py-
LIEHUIO», TJ€ YTBEPXKIAJIOCh, YTO PYCCKUMU «...HEIABHO
OBLIT UCTIBITAH YCOBEPIICHCTBOBAHHBIN MOIHBIN J1a3ep, ¢ MO-
MOII[BIO KOTOPOTO cOUTA OAaJUITMCTAYECKAs] PAKETa, YTO MPO-
JIEMOHCTPUPOBAJIO UCIOJIb30BAHME JIa3epa B KauecTBE CTpa-

Puc.2. Hukomnait 'ennaguesny.bacos (mavano 80-x rr.).

Terndeckoro opyxusi. PazsensiBatenbuble ucrounuku CIIA
€cOOOMIAIOT, YTO BOJIM3HM COBETCKUX UCIBITATENIbHBIX IJIOIIA-
JIOK pa30pocaHbl CONTHIE TOJOBHBIE YACTH, CBUACTEILCTBYIO-
IIIIE O TOM, YTO PYCCKHUE YCIEIIHO COMBAIOT OAJIITUCTHYECKHE
paketsl-muiieHn» [18]. Pucynok 3manmnit HOK «Teppa-3»,
BBITIOJTHEHHBI HAa OCHOBE JaHHBIX KOCMHYECKOW QoTopa-
3BEIKU, IPUBOJIWICSI B M3AaHUsIX MuHHCTEPCTBA 0OOPOHBI
u rocaenapramenta CIIA (cMm., Hanp., [19]) u B psige apyrux
AHAJIOTWYHBIX MyOymkarmii. CBeIEHNSI O COBETCKHX «yCIe-
xax» B obsactu nazepHoro [TPO ObuH, MSTKO BBIpaXxasch,
HECKOJIbKO TpPEYyBEJIMYEHHBIMH. A pa30pOCaHHbIE BOKPYT
3manuit HOK «Teppa-3» oOjsoMku BblLIeAlIed U3 CTpoOs
CTPOUTEIBHOM TEXHUKH HAa CAMOM JIeJIe CBUIETEILCTBOBAIN
OoJbllie O CTHIIe pabOTHI CTpoUTesiel, a He 00 ycrexax Jia-
3epIIUKOB.

Mmuoro no3xe, B 1989 r., korma HACTYIWJI TIEPUOJT pa3-
psaku, Ha Bayxalickom IMOJMTOHE C JIMYHOTO pa3pelleHust
M.C.T'opbaueBa moowIBajia 60JIbIIAS TPYIIIIA AMEPUKAHCKUX
MOJIMTHKOB, CIIEIIMAJIUCTOB 1 )KYPHAJUCTOB, KOTOPBIM ObLIN
noka3aHbl HeKoTopble «ocTtatku» HOK «Teppa-3», Britouast
CHCTEMY HaBEIEHUsI JIa3€pPHOrO Jyuya U HEIOCTPOECHHOE 3/1a-
HUE, B KOTOPOM IO HPOEKTY JIOJKHBI OBLIIM pa3MellaThes
anexkTpopaszpsiausie G IJ1.

Ho Bepaemcst B 1976—1977 rr., xOr/1a BOKPYr NMpPOEKTA
«Teppa-3» mavamm crymatscst Tyuu. [locne mecsitm yiet pa-
GOTBI CTAHOBIJIOCH SICHO (B TOM YHCJIE 1 PYKOBOJICTBY), YTO
JazepHoe opyxwme s mopaxkenuss [UBP Ha koHeyHOM
Yy4acTKe UX TPAeKTOPUU MOKa co34aTh He ynaercs. [1peamno-
Jarato, 4yTo Beayuue yuensle, Bkiaroyasi H.I'.bacosa, Bo3ria-
BJISIBILIETO HAYYHYIO 4aCTh MPOEKTA, MPHILIN K 9TOMY BBI-
BOJy ellle paHbllle. BBIIO TOHATHO, YTO SHEPTETHKA JIAa3ePOB
U TeXHHYeCKHue perreHusi, ucnosbzoBaHHele B HOK «Tep-
pa-3», 3aBeAOMO HE MOTYT OOECIeYUTH JOCTABKH K IICJIH
JIa3epHOU sHeprum, Heobxoaumon misi nopaxenuss ['UBP.
CTany OYeBUIHBIMU U TPYAHOCTH, BO3HUKAIOLLUE IPU MPO-
XOXAECHUH CTOJIb MOIIHOTO HM3JIy4eHHsI yepe3 aTMochepy.
Hemanple mpoGiieMbl BBISSBIIACH B XOJ€ Pa3pabOTKU U
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HU3rOTOBJICHUSI CUCTEMBI HaBEJCHHUS JIyya, K KOTOPOH, Kak U
KO MHOTHM JIPYTUM 4YacTsiM Komiutekca « Teppa-3», mpeabsis-
JISLTUCH KpaiiHe BBICOKHE TPeOOBAHMS IO JUHAMUKE M TOYHO-
CTH HAaBEJIEHUS JIy4a, IO JIy4eBOM MPOYHOCTH ONTHUKH U IO
psly APYTUX XapaKTEPUCTHUK.

Ko BTOpoit monoBuHe 70-x rOJ0B B pyKax co3jaaTeseit
KOMILJIEKCa He ObLIO JIa3epHOTO JIyYa TaAKOW MOIIHOCTH, Ka-
kast TpeboBanack s nopaxkenuss [ UBP. Bojee Toro, e
ObLTM SICHBI M IIyTH AOCTHXEHHS TpeOyeMoW JHEepTreTHKH.
Pazpaboruuku uz KB «Actpodusuka» okazaiuch B TEXHU-
YeCKOM TYIIHKE: MapaMeTPbl CIPOEKTUPOBAHHOTO U COOpPY-
KAeMOro KOMIUIEKCa He MO3BOJISUIM HAAEAThCS Ha MOpaxe-
e ['UBP. [lapannensHo BBINOJIHSIEMBbIE IO WHHUIIMATHBE
H.I".bacoBa uccienoBanust B 006J1aCTH J1a3epOB IPYTUX TH-
TIOB XOTS U NMPUBEJIHN K 3HAYUTEJIbHOMY YJIYUIICHUIO SHEpre-
THYECKUX XapPAKTEPHUCTHK ITUX JIA3€pOB, OJIHAKO, KaK U B
ciayyae B3pbIBHBIX DJIJI, HE nanu pe3yiabTaToOB, KOTOPHIE
TO3BOJISIN OBl OXUAATh, 4TO [ ' UHBP MoOXHO mopa3uTh Jia-
3epHBIM U3JTyYeHHEM B OJIM3KOH MEPCIEKTUBE U MIPU PA3yM-
HBIX 3aTpaTax. 3aMeTUM, YTO aMepuKaHIbl B Havase §0-x ro-
JIOB, TIOJIYYUB Pa3BeIbIBATEIHLHYIO HHPOPMAIIHIO O paboTax
B CCCP no B3pbiBHbIM D [1J], TaKKe CO34aTU TAKKE JIA3EPHI C
JHEeprue B auamna3oHe Kuiopkoylied B Jloc-Anamocckoi
nabopatopuu [20] 1 cTaIM U3y4yaTh BO3AEHCTBHE UX H3JIyUe-
HUSl HA MaTepUAIIbl U OOBEKTHI.

HavaTteie Ha TOJIMTOHE BO BTOPOW mo10BHHE 70-X TOIOB
WCIBITAHUSI CUCTEMBI HaBe/IEHUs Jiyua ObLIN elle AajeKu OT
3aBepelIeHNs] U CTAJIKUBAIUCH C OOJIBIIUMH TPYIHOCTSIMU,
KaK TeXHWYECKMMH, TaK U OpPTraHu3alMoOHHBIMH. I1pu aTuX
HCTIBITAHUSX BMECTO MOIITHOTO JIa3epa UCIOIb30BAJICS HMHU-
TaTOP — OTHOCHTEJIHPHO MAJIOMOIIHBIA Jla3ep Ha CTEKJIEe C
HeoauMOM. B 1iesioM paboThl UM KpaifHe MeJIEHHO W He
JIoIUIM A0 3Tana crpeibd no peajapHbiM ['UBP (Bompeku
coo01eHusIM amepukanckoi neyatun). K 1977 r. nporpamma
«Teppa-3», GpopManbHO CyIIECTBYS, JIMIIUIACh BHYTPEHHEH
MUHAMUKA U HAIOpa, KOTOPble OBUIM XapaKTepHBI IJIs Hee
BHauasie. [losiBnsiBimecs y yuensix ®VMTAHa, BHUND®a,
'O u gpyrux MTHCTUTYTOB HOBBIC UEH B 00JIACTH JIa3epHOM
(pU3MKU ¥ TEXHUKU YaCTO ObLIIM OPUTMHAILHBIMU U ABUT AU
BIIEpE/l HAyKy, HO HE pelajim Bee ke nmpooseM « Teppbi-3».

B mesnoM B X0z HAYYHO-HUCCIIENOBATEIBCKUX IPOTPAMM
110 Jla3epaM, BBINOJHSABIIUXCS noj pykoBoacTtBoMm H.I'.ba-
COBa He TOJIBKO B paMKax mpoekta « Teppa-3», ObUH JOCTHT-
HYTbI 3HA4YUTeJIbHbIE ycliexu. Bbbuin co3aansl Ja3zepsl pas3iny-
HBIX TUIOB C BBIIAIOIIMMUCS SHEPIrEeTHYECKUMU XapaKTepu-
ctukamu. B ®MTAHe Ob110 HccienoBaHO HOBOE SIBJICHHE B
00J1aCTH HEJIMHEWHOW OTNITUKH JIa3epOB — 0OpaIllcHuEe BOJTHO-
BOrO (hpoHTA U3ITydeHUs. DTO KPYIMHOE OTKPBITHE TIO3BOJIH-
JIO B TAJIbHEHIIIEM COBEPIIIEHHO [10-HOBOMY U BeCbMa YCIIeII-
HO TIOJIOUTH K PELICHHUIO psifa MpolJieM (PUBMKU U TEXHUKU
MOIIIHBIX JIa3€POB, MpeXkJe Bcero npodyeM GpopMupoBaHus
MIPENIeTbHO Y3KOTO IyYKa M €r0 CBEPXTOYHOTO HABEICHHS Ha
nesb. BiepBole uMeHHO B iporpamme «Teppa-3» crenmaim-
cramu BHUND®a u ®PMTAHa ObL10 MpemiiokeHO UCTIOhb-
30BaTh 0OpaIeHNEe BOJIHOBOTO (PpOHTA JJIs1 JOCTABKH JHEP-
UM HA MUILIEHb.

Bce T nocTmwkeHus: He ObLITM M HE MOTJIM OBITh IPeIyC-
moTtpensl B HOK «Teppa-3» B TOM ero Bujie, B KaKOM OH OBbLI
3aJlyMaH ¥ CJIOKUJICS KO BTOPOH noJjioBuHe 70-X TOIOB, XOTS
U OHU He o0ecleynBajy PeLeHns OCHOBHOM 3a1auu paboT —
nopaxenus: 'UBP mazepubiM s1ydoMm. VX ucnosb3oBaHUeE,
KpOMeE TOT0, B PSi/Ie CIIy4aeB MOTpeOOBaJIO Obl KOPEHHOI Tie-
pepaboTKH CXeMBbI KOMILJIEKCA U COOTBETCTBEHHO MEPEICIIKA
ero obopynoBanus. Yxe B 1976—1977 rr., xorja HavaJIuch

UCTBITAHUSI CUCTEMbl HABEJICHHS JIyya, CTAJIO SICHO, YTO UC-
MOJIb30BAHHBIE B €€ KOHCTPYKIUHN TEXHUYECKHE PEIIECHHS YC-
tapesiu. Hayka nBuranacek Bnepes ObIcTpee, 4yeM paboTasiu
crpoutenn U KoHCTpykTopel HOK «Teppa-3». [losatomy B
X0Jie paboT BCce BpeMsl IOSIBJISUIACH HOBBIE, 00JIee COBEPILICH-
HbIE, «OOHAJEKUBAIOIINEY» TPEIJIOKEHUs, HO BCE OHH, KaK
[IOKa3bIBaJI AaHAJIU3, TPeOOBAIM MHOT OJIETHUX UCCJIEAOBAHUN
1 OTPa0OTOK U HE YKJIAJBIBAJINCH B PAMKH MPOTPAMMBI UC-
neiTanuit kommsekca HOK «Teppa-3». Ilpenmoxenue, po-
nusIeecs B kosuiektuBax ®PMMAHa u BHUND®a [21], ocHo-
BBIBAJIOCHh HA HCIIOJIb30BAHUU YIIOMUHABIIEHCS uaen obpa-
LIEHUS] BOJIHOBOTO ()POHTA HMPUMEHUTENIBHO K B3PBIBHBIM
®J1JI. I1pennarangock BHAYaJle «IOACBETUTH» MUILIEHD U3JTY-
yernneM Bcomoratenbaoro ®IJI, a 3atem ycwiuTh OTpa-
KEHHOE OT Hee M3JIyYeHHE B MWJUIMOHBI Pa3 ¢ MOMOIIBIO
60s1ee motrHOTO P JIJI M BEpHYTH JIyd TOYHO K IIEJIH, IPUMeE-
HUB YCTPOUCTBA 0OpAIEeHUs BOJTHOBOTO (PpOHTA. DTO OUEHb
HHTEPECHOE B HAYYHO-TEXHHYECKOM OTHOIIICHUH MTPEIJIOKEHUE
OBLTIO TOJJICPKAHO HAyYHBIM pykoBomutTeseM BHUMDDa
FO.b.XaputoHoMm, HO OHO TpeOOBaJIO, C OTHOUW CTOPOHBI,
CepbE3HOMN IPOrPAMMBI YK€ HaYaThIX 3KCIIEPUMEHTAJIbHBIX U
TEOPETUUECKUX MCCIIeIOBAHMIA, a C IPYroil — ri1y0OKOH mepe-
pabotku cxembr HOK «Teppa-3».

Wrak, mporpamma «Teppa-3» Haxoamnack B KpU3UCe, XO-
TSI IPO0JDKATIA CYIIECTBOBATH M YUHAHCHPOBATHLCS, TIO]T HEee
OBLIO CO3/IaHO CHENHATIbHOE MpEeANpUsTHE, Pa3BUBAIACH
MPOU3BOJACTBEHHASl 06a3a, HA Hee pabOoTaJM JECATKH Ipe-
npusiTuid. Bech 3TOT «MaxoBUK» MPOIOJIKAJ KPYTUTHCS U HE
MOT OBITH pa3oM ocTaHoBJeH. [Ipu3HATh NpsIMO Hepelae-
MOCTb Ha CYIIECTBOBABIIEM YPOBHE TEXHHKH MOCTABIEHHON
327241 HU YYEeHbIe, HI KOHCTPYKTOPBI, HI BOCHHBIE 3aKA34H-
k1 oJiro "He xotesnu. Ho paboTsl Beomuck yxke Oosee 10 jet, a
coszmanue JstazepHoil cucrembl [1PO, ka3zanoch, oToaBura-
JIOCHh BCe Jajiplie U fajpiie. OuylieHne TYIUKOBOCTH pa-
60THI (B cMbIciie co3aanust opyxus st [TPO) mocreneHHo
MPOHUKAJIO HE TOJBKO B YMBI pPa3pabOoTUMKOB, HO M CTAHO-
BHJIOCH TIOHSITHBIM «HA4aIbCTBY». Kpome TOro, 3a 3T roJibl
B CTpaHe ObLI JOCTUTHYT 3HAYUTEJIBLHBIN IIpOrpecc B co3/ia-
HUM pakeTHbIX cucteM [TPO, HaunHaia qedcTBOBATH EpBast
cuctema [TPO MoOCKBBI, M aKTYaJIbHOCTb JIA3EPHOW CUCTEMBI
CYIIECTBEHHO YMEHbBIIINIIACK.

Bouio nm mpexpalienre nporpaMmbl MOpPaXeHueM yde-
HBIX ¥ KOHCTpYKTOpoB? HoBble 3HaHUS W TOHUMAHUE MPO-
6J1eM J1a3epHOM TEXHUKU U (PU3UKHU, TOCTUTHYTHIE B XOJI€ pa-
60T, HEe JaBaJM OCHOBAHMIA ISl ONTHUMHU3Ma B OTHOILUEHUHU
ocHoBHoit 3agaun [TPO — nmopaxkenust [UBP. Ognako pyko-
BOJICTBO BOCHHO-IIPOMBIIIUIEHHOTO KOMILJIEKCA CTPaHBI yoe-
JIAJIOCH B TOM, YTO BEPOSITHBIN MPOTUBHUK TAK)XE HE CMOXKET
pemmts 3agauy [TPO nmytem nopaxenust ' UBP Ha koHeunom
y4acTKe TPAeKTOPHUH C MOMOIIIbIO J1azepoB. HayuHslii pyko-
BOJIUTEJIb JIa3epHO# yacT nporpammel H.I'.bacos B Gecene,
mpoxoauBIIel mo3xe, B 1994 1., ckazas mo 3ToMy HOBOIY,
YTO «OTPHUIATENBHBIN PE3yIbTAT — ITO TOXKE Pe3yjabTaT. A
Jiazepbl MbI IPOJABUHYJIH 3T0POBO.

IMporpamma «Teppa-3» mpuBesia K 3HAYUTEILHOMY MPO-
rpeccy B 00J1aCTH (PU3MKHU U TEXHUKH BBICOKOIHEPTeTUUECKUX
nazepoB B CCCP, najia TOTHOK K CO3JaHUIO TPUHIIUTTHAILHO
HOBBIX TeXHOJIOTHI, B YACTHOCTH B HEJIMHEWHON onTHKe. DTa
MporpaMMa MO3BOJIIIIA BBIBECTH (DU3HUKY M TEXHUKY MOITHBIX
J1a3epoB (B MEPBYIO OYEPEb UMIYJbCHBIX U YaCTOTHO-UM-
MYJbCHBIX) HA YPOBEHb, MIPEBOCXOAMBILIMUII B TO BpeMsl J0-
CTH)KEHMsI APYTUX CTpaH. B pe3ynbTaTe TEOpEeTHYECKUX U
9KCIIEPUMEHTAIBHBIX Pa0OT, IPOBEACHHBIX B paMKax Ja3ep-
HOU porpammebl, Bosriasissiieiicss H.I'.bacossimM, ynanocs
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MPUITH K TJIyOOKOMY MOHUMAHUIO (PU3UKU TIPOIIECCOB B BBI-
COKOZHEPreTHYECKHX JIa3epax U PEIINTh CEPbe3HbIe TEXHUYE-
CKHE U KOHCTPYKTOpPCKHE MpobsieMbl. JJo HACTOSIIETO Bpe-
MEHU 3TH JOCTW)XKEHHS B 3HAYUTEILHON CTEIIEHU OCTAFOTCS
(yHIaMEHTOM JJIsl Pa3BUTHSI TEXHUKU MOIIHBIX Ja3epOB B
Poccuu. Bpumu mosyueHBI pe3yibTaTbl MHPOBOTO ypPOBHS
TaKXe B s CMEXHBIX HANpaBJICHUH (pacnpocTpaHeHHe
JIa3epHBIX MYYKOB B atMocdepe, UMITYyJIbCHbIE UCTOYHHUKU
CBEeTa, B3AaMMOCHCTBHIE M3IIyUeHUS C BEIIECTBOM, XUMHS H
TEXHOJIOTHSI CO3JaHMsI AKTUBHBIX CPEJl I KOMIIOHEHTOB JIa3e-
poB). MHOIrMe HayYHble U TEXHUYECKUE JOCTHKEHUS OBLIA
UCIIO0JIB30BAHBI B MOCJIEAYIOINX paboTax, BKJIKOYas paboThl
[0 HHEPIUATHLHOMY TEPMOSIIEPHOMY CUHTE3Y, IPOAOJIKAIO-
muecs 1o cux nop. Umenno H.I'.bacos, O.H.Kpoxun u ux
Ommkaime COTPYAHUKH ObUIM THOHEpAMH W HWHUIIMATO-
pamMu paboT MO YNpaBJIIEMOMY TEPMOSICPHOMY CHHTE3Y
Ha OCHOBE HCIOJIb30BAHUS [UIsl CXaTusl AedTepuil-Trputue-
BOW MUIIEHH MMIIYJIbCHOTO U3JIyYeHHUS! BHICOKODHEPreTHYEe-
ckux jazepoB. Ho 3To Tema yxe apyroii cTaTbi.

Ko BTOpoit mosoBune 70-Xx TOAOB pyKOBOJACTBO BOSHHO-
MPOMBIIIJIEHHOT 0 KOMILJIEKCA, ¥ B IEPBYIO OUYepelb MUHHUCTP
oboponHoii npombinuieHHOocTH C.A.3BepeB, cUcTeMaTHye-
CKH 3HAKOMSICh C OYEPEIHBIMM TOKJIAJaMM YYEHBIX O XOJIe
pabot, oco3Halo, uyTo 3aaaya jazepuoro [TPO moka He pe-
meHa. B cBs3u ¢ 3THM pelieHne o GakTHIeCKOM MpeKpale-
HUH IPOTPaAMMBI pa3padaThiBaIOCh U MPUHUMATIOCh «KaOH-
HETHBIM» TyTeM. B MunucTepcTBe 00OPOHHOMN MPOMBIIII-
senHocty U B BIIK B Havase 1978 r. ObLIO MOATOTOBIICHO
MIOCTAHOBJICHHE TPABUTEILCTBA, KOTOPOE MOJKHO OBLIO
«IEPEBECTH CTPEJIKM» PAOOTHI C HEPEIIEHHON TPoOIeMbl HA
WHYIO HACYIIHYIO 3a7a9y 00OpOHBI cTpaHbl. [Ipemxycmatpu-
BaJIOCh UCIIOJIL30BAHUE JJIsl HOBOW 3a71a4d OCHOBHO# 4acTh
TEXHUYECKUX JOCTMKECHUI B 00JIACTU MOIIHBIX JIA3€POB, T0-
JIVUYEHHBIX B X0Ji¢ paboT no nporpamme «Teppa-3» noja 00-
muM pykoBoacTBoM H.I'.Bacosa (a oHu, 6e3yciiOBHO, ObLIN
BeChbMa COJIMIHBIMU). Peanm3anmu perieHus criocoOCTBOBA-
JIO TO 0OCTOSTEILCTBO, UTO eme B Havase 70-x rogos B LIKB
«JIyu» ObUIM HAYaThl pabOTHI MO JAPYTUM HAMPABJICHUASIM
00OPOHHBIX U IPAXKIAHCKUX IPUMeEHEHU JazepoB. Hekoto-
pble U3 HUX Pa3BUBAINCH ycrelHo. [Tocre cepun coBenanni
U OOCYXJIEHHI COCTOSIHUS pabOT y MUHHUCTPA OOOPOHHOU
npombinieHHocTH C.A.3BepeBa ObLIO MPUHATO PEIICHHE O
MpeKpaieHny paboT o nporpamme «Teppa-3», uB 1978 1. ¢
coryiacust Munuctepcra o6oponsl CCCP nporpamma Oblia
3aKphITA.

HTtorom mporpamMmbl ObLT KOJIOCCATBHBIA MOIBEM KaK
HAYYHOTO, TAK ¥ TEXHUYECKOT'O YPOBHS UCCIICTOBAHUI 1 Pa3-
paboTok BeicokodHepreTudeckux j1azepoB B CCCP. locTur-
HyTbIe B KOHIE 60-x — cepenune 70-X TOJ0B SHEPreTHYECKHE
XapakTepUCTUKU HE MPEB3OHAEHBI N0 cux mop. B crpane
Obputa co3maHa HeoOXxoaumas Il obecreueHuss maciuTad-
HBIX JIA3€PHBIX MPOTPaMM TepeIoBasi KOHCTPYKTOPCKO-TeX-
HUYECKasl, TOJUT OHHO-UCIIBITATEIbHAS U TPOU3BOICTBEHHAS
6a3a. beu chopMHUPOBAHBI HOBBIE KOJUICKTUBBI YUCHBIX U
HHXXEHEPOB, YCIENTHO paboTaroIIMe U B HAIIM JHU, PACIIH-
PIINCH JIa3epHBIE JA0OPATOPUH B BEIYIIMX HAYYHBIX HEHT-
pax crpanbl B MockBse, Jlennnrpane, Capose, HoBocubupcke
1 BO MHOTHX NIPYTMX MeCTaX. DTU KOJUIEKTHBBI, HAPSIY C
pa3paboTkaMu 0OOPOHHOTO XapaKTepa, YCIEITHO BHITOJTHS-
JIM ¥ JApYrue mporpaMMbl, HHUIUUPOBaHHBIE uaesmu H.T.

BacoBa, HanpuMep co3/1aHue MOIHBIX Ja3epoB AJIsl OCYILIe-
CTBJICHUSI TEPMOSACPHOTO CUHTE3a C WHEPIHAIBHBIM yIep-
kaHueM 1uia3mel, yemy H.T.bacoB yaensin ocoboe BHUMA-
HUe. B Xo/1e N3bICKaHUI BIIEPBBIE K BHICOKOIHEPT€THIECKIM
Jla3zepaM ObLITN PUMEHEHBI UJIeW HeJIMHEWHOMN ONTHKH, B Yac-
THOCTH oOpallieHrue BOJHOBOIro (¢ppoHTa. OCHOBHOM OBUXY-
1Ielt CUJION 3TUX MPOTrpaMM B TeYEHHUE JOJITHX JIET ObUIM MH-
TeJUIEKTyaIbHasl MOIIb, HEUCCSKaeMasl SHEPTHsI U IIPEIBUIC-
uust Hukonas I'ennagneBnua bacosa. Hayunbie pe3yabTaTst
paboT oTpaxeHsl B coTHsX myosukaruit H.I'. BacoBa u ero
COTPYJHUKOB, IEPEUUCITATH KOTOPBIC B pAMKaX 3TOU CTATbU
HEBO3MOXHO.

ABTOp NIPUHOCHUT TJIYOOKYIO 0JIATOJTAPHOCTH TEM UHUIIH-
aTopaM M y4acTHHKaM paboT, becelIbl C KOTOPBIMU HO3BOJIM-
JIM BOCCTAHOBUTD XOJ COOBITHI U pa3BUTHUE HJICH, JISKABIIINX
B OCHOBE paboT 1o nporpamme «Teppa-3». OcobeHHO aBTOp
6aromapen HeiHemHemy qupektopy @TAHa O.H.Kpoxu-
HY, CTOSIBIIEMY Y MCTOKOB 3TOH MporpaMMsbl. [losrydyeHHbIE
ot O.H.Kpoxuna cBefieHUs1 0COOCHHO IIEHHBI ISl OCBEIIICHHSI
UCTOPUYECKUX MOMEHTOB MEPBBIX JIET PA3BUTHUS JIa3ePHOMN
MPOrpaMMBbI U €€ OCHOBHBIX HJIeil. ABTOD Takxke OJiarogapeH
yuactHukam nporpammbl H.B.UeOypkuny (Mocksa, OKb
«I'panat») u B.[1.Ypauny (Capos, POALl «BHUNDD») 3a
[EHHBIE 3aMEYAHHUSI TIO COJIEPIKAHUIO HACTOSIIEH CTAThH.
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