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OO0paieHue K YNTATEJISIM 3aBe1yI01IEro
kadeapoii 31eKTpoPU3NIECKHX YCTAHOBOK
MHUDPH A.H. Ingenko

OrnsazapiBasich B MPOLUTOE, MOXKHO YBEPEHHO CKa3aTh, YTO 3a LIECTbAE-
cAT et Kadenpa mpouula ClaBHbIH NyTh Pa3BUTHA. Mepsl, MPHUHATHIE B
1948 rony IpaBHTe/NsCTBOM MO OCHALIECHHIO KadeApbl yHHKATBHBIM 060-
PYZIOBaHHEM, a TaKXKe MOSBHBLIMECS MMo3xke paspaboraHHble Ha Kadeape
JIMHEHHbIE 3NEKTPOHHbIE YCKOPHTENH MO3BOJIMIM HOCTaBHTh y4eOHBIN
IpoLecc KaKk B JYYIIMX YHHBEPCHTETaX MHpa, KOrja CTyJEHT B mpoLuecce
00y4eHHs MOr 3HaKOMHTBCA C HOBEHIIMMH JOCTH)KEHUAMH B 001acTu yc-
KOPHTENbHOH TEXHHKH M CaM MPHHUMAaTh aKTHMBHOE YYacTHE B 3TOM IIPO-
uecce. ToMy crnocobcTBOBa M TOT (GaKT, UTO IS CTYAESHTOB YHTAIH JIEK-
LMY BBIOAIOLIMECS yYeHble TOTO BPEMEHH, TpyJaMH M 3Heprued KOTOphIX
IIPOHCXOANJIO CTAHOBJIEHHE HOBOW 00JIaCTM HayKH M TEXHHKH, Takue, Kak
akagemuku B.U. Bekcnep, I1.A. Yepenkos, A.I1. Komap u npyrue.

HaunGonpmmid pacuBer kageapbl MPUXOJUTCA HAa NIECTHIECATHIE U Ce-
MHIECATbIE IO/l MPOLIIOr0 Beka. JTo Obulo BpeMs Hambonee GypHOro
pa3BUTHA HaykH M 00pa3oBaHus B Hauled cTpaHe. B 3T roasl kadenpa oc-
HamaeT ydyebHble 1a00paTOpUH COBPEMEHHbIM 000pYIOBaHHEM H MPHOO-
pamu.

3a OGompmryro  yueOHyro, HAEHHO-BOCHMTATENbHYH,  HAy4HO-
HCCIIE0BATENbCKYIO H 00IIecTBEHHYIO paboTy, 3a MOCTOSHHOE YCIELIHOE
y4acTHe B COUHATHCTHYECKOM COpEBHOBaHHH Kadeape DDY nepsoil B
MU®U npucBoeHbl BLICOKHE MOUYETHHIC 3BaHHA «KOMIEKTHB KOMMYHH-
CTHYecKoro tpyna» u «O6pa3uoBas kadenpa». B To Bpems 310 Obina 3Ha-
4YKMMas Harpaja.

B 1974 rony 3a ycmexw, NOCTHTHYThIE B OpraHHM3allMd Hay4yHO-
uccienoBarensckoi pabotel crynentos (HUPC), kadenpa Obu1a ygocroe-
Ha [Touetnoro punnoma Munsy3a CCCP u IIK BJIKCM.



YcenemHo BHeApsooTcs paspaboTaHHble Ha Kadeape THHEHHBIE K-
TPOHHBIE YCKOPHTENTH Ha 3HepruM 5 + 30 MaB. Corpyauuku kadeaps! no-
Jy4aroT rpaMoThl M Megand BJIHX, ycmeimHo 3alMInaroTcs AOKTOPCKHE
JUCCEpTallMM  COTPYAHUKaMH kKadenpbl Bamsanepom O.A., TI'nasko-
BbIM A.A., MunoBanoBeiM O.C., CobenunriM H.I1., IllansHoBEIM A.B.

Corpynnukam kadpeapsl Bansauepy O.A. u Cobenuny H.II. B xomnek-
THBE aBTOpOB mpHcyxaaercda B 1979 romy I'ocymapcTBeHHas mpemus
CCCP 3a uccnenoBanus 1 pa3paOOTKH JIMHEHHBIX 3MEKTPOHHBIX YCKOPHUTE-
nei. Havanucs uccne1oBaHHs M O TMHEHHBIM MPOTOHHBIM YCKOPUTESM.

Meue, B To Bpemsa pabotaBumiemy B CuOupu, Bcerga Obuio HPHATHO
CHIyIIATh BBICTYIUICHMA COTPYIOHHMKOB KadeIphl Ha PasTHYHBEIX KOH(epeH-
LHAX [0 YCKOPHUTENAM, U 51 ¢ OONbIIMM YJOBOJBCTBHEM COTJIACHICH BBI-
CTYyNHUTh O(PHIHATBHBIM OMIIOHEHTOM IO JOKTOPCKHM JuccepTanuaM Inas-
koBa A.A., Cooeunna H.I1. u IllansHoBa A.B.

Onnako IpUMEPHO ABaaUAaTh JIET Ha3ak POU3OIIH COOBITHS, KOTOPbIE
He JTy4imHM o06pa3oM MOBIHSAIM Ha COCTOSHHE el Ha Kadeape. B 3Toii He-
NpocToif 06CTIHOBKE HaAO ObLIO NPHHHMATh MEPhI, KOTOPHIE IMO3BOIHIIH
OB1 «yaepXKaThCs Ha [UIaBy». JTO Kacaloch H yueOHOM, U HayuHO# paboThL.

B xonnue 80-x rogoB Ha kadenpe cl0XuIach 04€Hb HETIPOCTas CHTya-
U ¢ oOeCIeYeHHEM Ipeno/iaBaTenieid HeoOX0AUMBIM 0OheMOM YueOHOH
Harpysku. OTO OBLIO CBS3aHO C JIMKBHAALKEH OGIEMHCTHTYTCKOTO LIHKJIA
no ¢usuke 3MeKTpoHHBIX mpubopoB (PIII), yMeHbIIEHHEM KOJIHYECTBA
CTYACHTOB B TPYIINAxX, CIELHATH3HPYIOIMXCA 10 Kadenpe, H yBeTHIECHHEM
CpeAHell HOPMATMBHOH HAarpy3kd Ipernogapatelnieil Ha QakynsTere «A». B
TaKOH CHTYallMd Hafo ObLIO HIIH CYILECTBEHHO COKPAaTHTh YHCIO Mpenoja-
BaTeJIEH, MK IPUHATH MEPHI K UX COXPAaHEHHUIO,

Kadenpoit 611 mpoBeeH psa MEpONPHUATHH, MO3BOMMBILHX obecre-
9UTH NpenoJaBaTened paboTol H COXpaHUTh KBATHOUUHPOBAHHBIA Kaapo-
BBIH cocTas.

B 1989 roay Ha 6aze kadenpaabHOM BEIYHCIMTENBHOM 1a60paTOpUH
OBUI OpPraHM30BaH LMK 3aHATHH «HHpOpMaTHKa», BKIIOYAOIHA H3y4e-
HHE 3I€MEHTOB IIPOrPAMMHUPOBAHHSA, BEIYUCIUTEIBHOM MaTEMAaTHKH H BBE-
JCHUA B ONEPAllMOHHBIE CHUCTEMBbL. XOTA yKa3aHHbIH LHUKJI HE ABJISETCA
NpOQUIMPYIOIHM JUIS KaeApbl, HMEIOLIMIACS JONTONETHHH ONBIT UCIIONb-
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3oBaHuA OBM paznuunbeix THNOB M GonblIMe pacdyeTHble paboThl, MPOBO-
JuMble Kadeapol, NO3BONHIM CO3JaTh M MOJIECPKUBATh LUK 3THX 3aHA-
THI Ha BEICOKOM YPOBHE H COXPaHHMTh COCTaB Kadeaphl.

3aHATHAME 110 MHQOpMaTHKE OB OXBauyeHBl IPYNNBI HECKONBKHX
kadenap daxynerera «Ay. bonee necatu npenoxaeareneil kageapsl B Teue-
HHE YKa3aHHOTO MepHoJa 3HAYHTENBHYI0 YacTh CBOeH y4eOHOM Harpy3ku
(a TO ¥ MOJIHYHO HATPY3KY) BHIIOJHSIM B 3TOM LUKIE. 3aHATHA POBOAATCS
Ha pazmmuHbeix OBM (ot cereli Jo pabouyux cTaHLHMI H NEPCOHAIBHBIX
KOMITBIOTEPOB) B Pa3THYHBIX ONEPAllHOHHBIX Cpelax C pa3snHYHBIMH I1aKe-
TaMH NPUKIAJHBIX MPOrPaMM, OT 3IEKTPOHHBIX TaOmHIl M 6a3 JaHHBIX 10
MmaTteMatHdyeckux nakeros MathCAD, MatLAB. Hmeromuecs BO3MOXHO-
CTH MHCTHTYTCKOH BBIYHCIHTE/IBHON CETH MO3BOIMIH B IOCIEAHEE BpeMs
BHECTH B Ipoliecc 00y4YeHHs pecypchl 106abHOM BEIYHCIHTENBHON CETH,
a TaKk)Ke OCBaUBaTh HauboJsee IOMyIApHEIE ee NpHIoKeHHs. B 3ToM 6ouib-
mrag 3aciyra JoueHta AseposaHoBa ['.I1. H ero coTpy iHUKOB.

CyluecTBeHHBIM COOBITHEM B yueGHO-MeToaMuYeckoi pabore mocnen-
HHX JieT OBUI epexo/ Ha HOBble yueOHbIE IUIaHBI. DTOT IIEpEXOJl, 3aBep-
wuBLMiics B 1997 roay, obecneyuBaeT NOATOTOBKY HHXEHEPOB-(PH3HKOB
10 YETHIPEM CIEIHATH3AI{HsIM, YTO 3HAYHUTEIbHO pacupaeT 6asy pacrpe-
JieJIeHHs BBITYCKHHKOB Hainel kadeapsl Ha paboTy. B camble TpyaHble ro-
JIBI HA OJIUH M3 HUX He ObL1 BeINyLIcH H3 MU®H «Ha ynuuy»; Bce Hanpas-
JAUCH Ha paboTy MO 3aABKaM IPEANPHATHH.

B HacTosinee BpeMs BMECTE C JPYTHMH HHXEHEPHO-(PU3HYECKUMH Ka-
denpamn MUDPHU MBI TOTOBHUM NPOEKTH (eIepanbHEIX IOCYJaPCTBEHHBIX
CTaHJAapTOB M y4eOHBIX IIMAHOB Ui OakanaBpuatra M MaruCTpaTyphl, HE
yTpauuBas YBEPEHHOCTH B HEOOXOAMMOCTH NOATOTOBKH IS HalleH clie-
LHANBHOCTH CIIELIHATHCTOB HHKCHEPOB-(H3HKOB.

ITocne BeIAENEHHs U3 cOCTaBa Hawel kadeapsl cHavana PagnannonHo-
yckoputenbHoro uentpa (PYIN), a 3areM u Manoii yckopuTensHol sa6o-
paropun (MVJI), MaTepuansHas 6a3a 018 HAyYHBIX UCCIENOBAHMM Ipak-
THYECKH CBeJlach K HyNmo. B Takoi 00cTaHOBKe cHayana OrpaHHYEHHOTO, a
3aTeM M MpPaKTHYECKH HYJIEBOTO YPOBHH (MHAHCHPOBaHHA HAy4HBIX HC-
CJeJ0BaHMI, BEIMOJHATE OOIKETHBIE H OCOOEHHO X03J0TOBOPHbIE pabOTHI
CTaJI0 IPaKTHYECKH HEBO3MOKHBIM.



OrcyrcTBHE MHAHCHPOBAHUA HAay4YHBIX HCCIIEJOBAHHMH [PUBENO K
yxony ¢ kadeapbl MONMOABIX TANAHTIUBBLIX COTPYJHHKOB. MHOrHe M3 HUX
HAILTH ceOs B HHOM cepe ACATENBHOCTH H B HACTOALIEE BPEMS 3aHHUMAFOT
yCTOHYHBOE MOJNIOKEHHE B OM3HEce MM B 6aHKOBckoM jJene. HekoTopsle
HAalllM COTPYAHHMKH YCIEIIHO TPYISTCA B BeAyILHUX HAy4YHBIX IeHTpax Hra-
nuy, SAnonun, I'epmannn, CLIA, Asctpanun, ABctpun. Ho ux yxon cyue-
CTBEHHO OcnabM/I Hay4YHBIH MOTEHLHAN Kadeaphl.

B aroii curyaimu HeoOxoauMO OBUIO MCKAaTh HOBBIE MCTOYHHKH (H-
HAaHCHPOBaHHMS, alaITHPOBATLCA K HOBLIM HEMPOCTHIM YCIOBHAM. B 00cTa-
HOBKE, KOTJ1a PE3KO CHHU3UIICH HHTEPEC K U3TOTOBJICHHIO YCKOPHUTENIEH, He-
06xoaumo ObUTO HaWTH T€ HOBBIE HANPABICHHUA HAayKH, [10]] KOTOPhIE MOX-
HO OBLIO MOMY4UTh HHHAHCHpOBaHHE. M OHH ObUTH HalIEHEL.

Ipodeccop Cobenun H.I1., ucnons3ys UMEIOIHICA y HErO OIbIT, Ha-
yan, B koonepauuun ¢ MI'Y u HuctHTyTOM pH3nueckux nmpobnem PAH,
BRINONHATE paboTel Ans CLIA u I'epmanuud. Yacth coTpyIHHKOB Kadeapb
(mpodeccop I'masko A.A., Komsackun A.Jl.) cranu uccnenosats npoGie-
MBI, CBS3aHHBI€ C pa3paboTKoii 6e30macHbIX ;inepm,lx PEaKTOpOB Ha OCHOBE
HCIIONB30BAHKA [TOAKPHUTHYIECKHX COOPOK M HCTOYHHKA HEMTPOHOB Ha Oa3e
YCKOPHTEJIA IPOTOHOB.

HMeromuiics Ha xadeape onwir B 06macty CBY-3/eKTpOHHUKH MO3BO-
JHJI pa3BepHYTh HCCIECIOBAHHA MO HOBOMY JJI COBPEMEHHOH HAYKH M
TEXHUKH HampaBieHuto — CBU-sHepreTuke. Yaanoch mokas3aTh, 4TO Ha
3Toi 0Ga3e BO3MOXKHA pa3paboTKa NMPHHLMIMAILHO HOBBIX 3HeEprocHepe-
Falol¥X TEXHOJOIHH, KOTOpHIE MPEACTaBIAIOT MHTEpEC IS Pa3MH4YHBIX
oTpacjeH HapOZHOTo Xo3aucTBa. K HMX 4HcIy OTHOCATCA pa3paboTka Ho-
BBIX METOJOB CYIIKH, HarpeBa M I[UIaBICHHA DPa3IMYHBIX MPOJAYKTOB H
CILUIaBOB, HETPAAHIIMOHHBIE METO/Bl OYHUCTKH Pa3IMYHLIX MOBEPXHOCTEH M
pa3paboTka Ha 3TOH OCHOBE MPHUHLHKITHAILHO HOBBIX BHICOKO3(D()EKTHBHBIX
HCTOYHHKOB BHAMMOTO CBETA C BBICOKHM I[BETOBBIM HHIEKCOM.

Bce a1H paboThl ceituac 6MM3KH K IIMPOKOMACIITaAOHOMY BHEAPEHHIO.
Onu puHaHCHpYIOTCs Yepe3 Poccuiickuit GoH GyHIaMEHTANBHBIX HCCIIe-
JoBaHu#l (MATk rpaHTOB), MUHKMCTEPCTBO 00pa3oBaHUs M HayKH IO IIpPO-
rpamMme «CHHXPOTPOHHOE H3TydeHHE» M B paMkax IIpe3MaeHTCKOH mpo-
rpaMMBI [TOJACPKKH BEAYIIHUX HayYHBIX MIKON. B TeueHHe MHOTHX JIET IO

aTO# mporpamMme ¢uHaHCHpyeTcs MKoia «(PH3HKO-TeXHHYECKHE Mpobiie-
Ml CBY-3nepretuku» (pykoomurens Junenko A.H.). Kadeapa crana
OPU3HAHHBIM LieHTpoM pabot mo CBY-3nepreTuke.

IMposeseH MK paboT, MO3BOJIAIOLMX CAENATh 3aKIHOYEHUE O TOM, UTO
¢ momomublo CBY MoxkHO 3 dekTHBHO HM3MENbYaTh PasIHYHBIE T'OPHBIE
TMOPOAIbI /10 YABTPAJMCIIEPCHOTO COCTOSAHUA. JTO MO3BOIAET MPEIOKHTE
HOBBIC TEXHOJIOTHM JUIA YTOJLHOH M TOPHOAOOBIBAIOLIEH NPOMBIILIEHHO-
ct. Eme Juzens MedTan o BO3MOXHOCTH CKUTAaHMS YIS B NPEATIOXKEH-
HOM UM JIBHTaTeNIe BHYTPEHHErO CrOPaHus, HO OH He MOT PELIMTh Mpobiie-
MY OYHMCTKHM YIJI1 OT MHHEpaIbHBIX NpuMeced. Mbl Mmokasanu, 4TO NpH
Bozzeicteud CBY Ha yrons B CHly pasHbIX 31€KTPOQH3UYECKHX CBOHCTB
yIis ¥ MHHEPAIBLHBIX MpUMECEl MOXHO MOMYYHTh YJIbTPAAMCIIEPCHBIH
YHCTBIA YroJIb U CYCIEH3HIO HA 3TOH OCHOBE, IPUTOAHYIO JUI CXMIAHHA B
JIBUratesisiX BHYyTpeHHero cropanus. MmmyibcHoe BO3JCHCTBHE HAa KHM-
6epIIUT MO3BOMACT MPEAIOKUTh HOBYIO TEXHOJIOTHIO M3BJICHYCHHSA aJIMa3oB
0e3 MX paspylIeHHs H U3MEHEHHS UX ePBOHAYANLHOH GOPMBIL.

Bonbuiol mukn pabor BemonneH mo CBY-HcTouHHKam cBera. bouio
MOKAa3aHO, YTO Ha OCHOBE aproH-CEPHOM CMECH MOJKHO CO3/1aTh MPaKTHYe-
CKH BEYHBIH BHICOKOKOHOMHYHBIH HCTOYHHK CBETa, CIEKTPAIBLHEIE Xapak-
TEPUCTHKH KOTOPOTro OJHM3KH K CHEKTPALHBIM XapakTepHcTHKam ColHIa.
Eciu paHbiIe CYMTANOCKH, YTO Ha 3TOM OCHOBE MOXKHO CO3JaTh BBICOKO3(-
(deKTUBHBIE MCTOYHHMKH, Korpa MomHocTs CBY-reneparopa mpeBhILIAET
1 kBT, TO MBI CO31aJH BIIEPBHIE B MHPE HCTOYHHK CBETa, I(OTOprH HMEET
YHHKAJIbHBIE XapaKTEPUCTHKH MPH MoIHOCTH 220 BT.

3a WIECTBAECHT JIET MPEMNOaBaTeNAMU U YYCHBIMH KaeIphl HAMMMCAHO
OKOJIO CTa y4eOHHMKOB, MOCOGHH M HAayYHBIX MOHOrpadMi, BBIMYLICHHBIX
00LIECOI3HBIMU H3JaTeNbCTBaMH. Kypehbl, YHTaeMble 10 HOBOMY y4eOHO-
My IUIaHy, 06eCEYHBAIOTCS CBBIIIE COPOKa METOAHMYECKUMH MOCOOHAMH,
HalTMCaHHBIMHM HALIMMH Tpernojasarelimu U u3fannsiMa B MUOQU. B mo-
CIIE/IHHE TO/IBI CYLIECTBEHHO yTy4IlHIacs MaTepHansHas 6a3a kadeapel.

[ponokaoT paboTaTs crapeifiine cOTpYAHHKH Kadeapsl, mpodecco-
pa I'aspunos H.M., Macynos 3.C., ITonomapenko A.I'., Pomans A.C., Co-
6enun H.I1., IlIukanos A.E., nouentsr ABeppsnos I'.IL, baes B.K., bexine-
muines B.B., Boponuos B.A., Emucees P.E., Kopurynos AM., Jlyka-



moB A.A., MunoBanoBa P.A., Pamukos B.W., Illaroxun B.JI., lypen-
xoB B.B., crapmue npenoxasarenu bynkun B.A., Bnagumuposa JLA., 3a-
Benyiomas naboparopusmu Cysoposa H.I'., crapumii nabopanr CadoHo-
Ba H. K., Benymmuii uaxkenep Konsckun Al

Onuako BpeMs 0€3KaNOCTHO BHOCHT CBOHM KOPPEKTHBBI B XH3Hb Ka-
¢enpel. Yxe Het ¢ HaMH TarynoBa I'.A. u Bansanepa O.A., npodeccopos
I'maskoBa A.A., 3mepeBa b.B., Munosanosa O.C., Cesprokopoii JI.M.,
Uucrsaxopa [1LH., gouentos Ilyukosa B.H., Ilathosa E.I'., Tparosa A.l'.,
FOnuna JI.H., crapiiero Hayusoro corpyanika Bucsruna B.H., nabopanra
Memikosoit I'.'1. Ml moMHHM HX 6OJIBLIONH BKJIAJ B CTAHOBJICHHE U Pa3BH-
THE HOBBIX KypCOB, HOBBIX J1abopaTopui.

Tonsko 6naropaps ToMy, 4yTo Ha Kadeape Xopouio paboraeT acIMpaH-
Typa, HaM yJajloch 3aMEHHMTh MX HOBBIMH mpenojaBarensMd. Ha xadenpe
MOABWIHCH Monozele JoueHTsl [JmurpueB M.C., Jlanasu M.B., Ilomno-
308 C.M., Ilpokonenko A.B., crapmuii npenogasatens [lonos B.A. 1 ac-
cucrent [(murpuesa B.B., KoTopble yCnemHO COYETAlOT MpENOjaBaHHE C
CEPbE3HON HayYHO-HCCIIEI0BATENBCKOM paGoroﬁ. Ecte Hagexaa, 4YTO OHH
Y BHOBb IIPHHATHIE MOJIOJBIC MPENOAABATENH IPOJOIKAT TPAJHLIHH U Jenla
CTapliKX TOBapHIICH.

Bce BeIIIEckazaHHOE MO3BOJISET BCTPEYaTh LIECTHACCATUIETHHH 100U-
JeH HE TOJIBKO C ONpeAeIeHHOH J0JIeH IPYyCTH O BpEMEHaX pa3BUTHA CO-
BETCKOH Hayku M obpa3zoBanus B 60-80-¢ rozpl, HO H C ONTHUMH3MOM Ha
Oymyuiee, OCHOBAaHHBIM Ha XOpPOLIEM 3HAHHMH PEATBLHOM CHTyalHH H BBICO-
KO KBaJTH(UKALMH COTPYAHHKOB Kadeaphl.

Kagenpa no-npexHeMy ocraercs eIUHCTBEHHOH Kadeapoi B cTpaHe,
TOTOBALIECH CHEUHATHCTOB MO NEKTPOGH3INUECKHM YCTAHOBKAM M YCKODH-
TENSIM 3apsSKEHHBIX YacTHL, W 9TO HAKJIaJbIBAaeT Ha HAC Cephe3Hble 00f-
3aHHOCTH H OTBETCTBEHHOCTD.

C npa3gHHKOM, IOPOTrHe KOJUIETH H ApY3bs!

A.H. lunenko,
3aBenylomui kadeapoi ODY,
uneH-koppecnonaeHT PAH, a.¢.-M.H., npodeccop

1948 200

Inasa 1. Uctopus xadeapbi

1.1. Cmpanuybt ucmopuu xKageopui

IlpukazoM no MOCKOBCKOMY JHEPreTHYECKOMY
HHCTUTYTY WM. B.M. MonoTtoBa npeanucaHo: opraHu-
30BaTh Ha PHU3MKO-3HEPreTHYECKOM (aKyybTeTe Ka-
benpy OneKTpoBaKyyMHOH (H3UKH H 3JEKTPOHHBIX
YCKOpUTENeH, Ha3HAYuTh ¢ 1 guBaps 1948 roga wuc-
HOJIHAIOIMM 00A3aHHOCTH 3aBeAyIOLIEro Kadeapoi
nottenta TaryHosa I'.A., ocBo6oaAUB €ro ot 00s13aHHO-
cTei moueHTa Kadeapsl 31eKTPOBAKYYMHON TEXHHKH H
CBETOTEXHUKH. BHOBb co3maHHON Kadeape BHIICIEHE
4eThlpe KOMHATHI 110 15 KBagpaTHBIX METPOB HAa TPETh-
eM staxe 14-ro xopnyca MBOU. B cocras xadenpsr
3a4HCIIEHBI [penojaBaTeau A.A. Xurapes,
IL.H. Yncrsaxos u WU.B. FOguHckas. 3aBenyrouMm ja-
6oparopusmu cran b.M. Ilonos, crapmmm nabopas-
TOM — cTyAeHT Kadeapst O.A. Banoauep.

Jnas 4YTeHHs JeKUMH [pUIValleHBl aKaJeMHK
YCCP A.Il. Komap, unen-koppecnongent AH CCCP
B.M. Bekcnep, wunen-xoppecnouaenr AH CCCP
C.A. BekmmHckuid, Oynymuii naypear HoGenesckoii
npemun I1.A. Yepenkos, Oyaymue naypeatst JIeHHH-
ckol ¥ I'ocynapcrBenHoi nmpemMuit M.U. MeHbIIHKOB,
M.C. Pabunosu4 u I1.A. Ps3un.



Kadenpa 6pina co3maHa Ui IOATOTOBKH CIELUa-
JIUCTOB MO pa3paboTKe H HCCIIENOBAHUIO COBPEMEHHOI
3NEKTPOPH3NYIECKOI anmapaTypel, IpUOOPOB U YCTa-
HOBOK JUl pemeHus (yHAaMEeHTANBHBIX Mpo0ieM
HayKH{ M Ul NPUKIaJHBIX OTpacieH MPOMBIIUIEHHO-
CTH U TEXHHKH, M MpPEXJe BCETO 0 CO3JaHHI0 TAKHX
IpHOOPOB U YCTaHOBOK, KaK YCKOPUTEIH 3apsKEeHHBIX
YacTHL, HOHHBIE MMIUIAHTEPHl, MarHHTHBIE CHCTEMBI,
aHATM3aTOPBHI.

Ha nmnepBoM 3acemanun kadenpbl 14 anpens
1948 roga OBIJIO NPHHATO pELICHHE CUHTAThH 3Ty ATy
nHeM poxaeHus kadeapsl. HaGop cTyneHTOB Ha Bechk
tdaxyneTeT mMpoBend OTOOPOM OTIMYHHKOB CO BCeX
takynsTeTroB MOH co BTOporo mo 4erBepThI Kypc.
3aHATHA HAYIUChL NepBoro ceHTA0ps 1948 rona.

OO6opynoBaHel MeXaHHYeCKass M CTEKIOAyBHAs
Mmacrepckue. B 4ymcne coTpyaHHKOB MOSIBHIKMCEH YETHI-
pe MEXaHHKa U CTEKIIOAYB.

B oaHo# M3 KOMHAT CMOHTHPOBaH OeTaTpoH, B OC-
TaJIbHBIX cOOpaHbl NMEpPBBIE 3KCIIEPUMEHTANbHBIE Ha-
Y4HO-HCCIEeAOBaTeIbCKHE  YCTaHOBKHM.  ACIHMpPaHT
H.I". Mopo3oBa u3y4aeT BO3MOXKHOCTh CO3/laHUSI HOH-
HOT'O UCTOUHMKA, accucTeHT U.B. IOaunckas paboraet
Haj cO3/aHHEM HOBOTO TEPMO3MHCCHOHHOTO GapHERo-
ro KaToja.

IMepBhie yueOHbIe NabopaTopuu Kadeaphl Bo3IJia-
BHJIHM: 10 ra3opa3psaanbsiM npubopam — I1.H. Yuncrtskos,
10 KOPIYCKYyNIApHO# onTuke — A.A. JXXurapes.
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1949 200

1950 200

1951 200

1952 200

Ilepsbie ceMb wYenOBEK 3aIIUTHIM AMIUIOMHBIE
NPOEKTHI, MATEPO U3 HUX MONYYHIIH JHIUIOM C OTJIHYH-
eM.

BAK npucynun I'.A. TsryHOBY ydeHyIo cTemeHb
AOKTOpa TEXHHYECKMX HAYK M YTBEPIWI B YYEHOM
3BaHUH npodeccopa. :

IL.A. YepeHkoBbIM MOCTaBIeHBI 1abopaTOpHBIe
paboThl o Kypey siaepHoi GH3HKH.

Hocranosnennem IlpaBuTenscTBa 0 COCpenoTO-
HCHHH TOATOTOBKH MHXXEHEPOB-(U3UKOB B OJHOM BY-
3e Kadespa B IONHOM COCTaBe nepeBeieHa B MOCKOB-
CKMH MeXaHuyeckui HHCTHTYT (MMU, HBlHE MUDU).

Ha xadenpe nosiensirores ewe ase yueGuoie 1a6o-
PaTOPHH — BaKYyMHOH TEXHHMKH IOJ| PYKOBOACTBOM
H.B. FOnuHCKOH M 31€KTPOBaKYyyMHBIX H OJIyIpo-
BOIHHKOBBIX Npubopos (IBIIII), koTopyro Bo3rnasu-
jga H.T'. Mopo3osa.

M.HU. MenpmmkoBy npucyxaena CranuHcKas
npemusi 11 crenenu 3a paspaboTKy, BHEAPEHHE B mpo-
U3BOJCTBO u 3KCILTyaTalHIO Macc-
CICKTPOMETPHYECKHUX T€YEHCKATENEH.

I1.A. YepenkoBy B cocTaBe KOJIEKTHBA COABTOPOB
npucyxnena CranuHckas npemus 1l crenenu 3a cos-
JlaHHE U 3aIlyCK CHHXPOTpOHa Ha 250 M»B.

M.H. MesbmmkoB HarpaxaeH opaesom Tpynoso-
ro KpacHoro 3namenu.

I''A. TairynoB HasHaueH JekaHoM paKyibTeTa
npubopocTpoenuss MMU.

11



1953 200

1954 200

1955 200

14 ampens 1953 roaa, B neus naTuieTHs, kadeapa
uMesna Homep 14, Ha Hel pabotano 14 uyenoBek IITaT-
HBIX COTPYJHUKOB, OHA 3aHHMaja 14 KOMHAT B KOpILy-
ce 14 MO

Jlerom 1953 roma xadenpa mepeexana Ha Y.
Ycuesnua (ct. M. «Cokoi»), Te MOJydHiia BTOPOMH
3Tax IIKOJBHOTO 37aHuA M «rapax». Kadenpe mepe-
JaH IMKJIOTPOH, M CTYACHTBI HMMEIOT BO3MOKHOCTE
IPOBOAHUTE HA HEM MpPAaKTHYCCKHE 3aHATHA. 3aHOBO
co3natoTcs ydeOHble J1abopaTOpHH BaKyyMHOH TE€XHH-
KH, 3JIGKTPOBaKYYMHBIX MpPHOOPOB, LHKJIOTPOHHAA,
KOPIYCKYJIIpDHOH ONTHKH, (PU3HUECKOH 3IEKTPOHHKH.

Obpa3oBanue rpynnsl «Y» («yCKOpUTENb») onpe-
JeNnseT JanbHeilee HanpaBiIeHHe MOATOTOBKH MOJIO-
noeix crienqpamucroB. Kagenpa HauumHaeT paspabathi-
BaTh M CO3[aBaTh JIMHEHHBIC YCKOPHTENIH Ha HebOJb-
[IHE 3HEPriuM IJI MCHONb30BaHUA B (PM3UKE U TEXHH-
Ke.

I1.A. UepeHkoBy pHCBOEHO 3BaHHE Ipodeccopa.

I'.A. TarynoBy npucyxaeHa CTalHHCKas NpeMus
IIl cTenenn 3a BHINOJIHEHHE CIENHANBHBIX 3aJaHHI
NPaBUTEILCTRA.

IIpodeccop kadenpr I1.A. UepeHkoB HarpaxkiacH
opaeHoM «3nak Ilowera». 3aBemyrommii Kacdenpoit
I'.A. TsaryHoB HarpaxzaeH opeHoM JIeHuHa.

B cocrase rpynnel «Y» opranu3oBana gaboparo-
pHs CBEPXBBICOKHUX YaCTOT.

['A. TaryHOB Ha3HauyeH CHayaja JAEKaHOM Qa-
KyJIbTETa TEOPETHYECKOH M 3KCHEPHMEHTANbHOH ¢u-
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1958 200

1959 200

1960 200

3HKH, 3 3aTEM JEKaHOM (PM3HKO-3HEPreTHIeCKOro a-
KyiabTreta MADH.

M.U. MenblunkoB Harpaskaen opaeHoM JleHuHa.

Hpodeccopy xadenpsr I1.A. UepeHKOBY COBMeECT-
HO ¢ axazemukamu H.M. ®pankom u HU.E. Tammom
npucyxsiena Hobenesckas npemus «3a OTKpeITHE M
obpacuenne adpexra Uepenkopay.

B.W. Bekcnep n3bpan akagemukom AH CCCP.

B «I"apaxe» 3anyien yckoputens Y-5.

Bo BcecorosnoMm uzpatensctee  «[ocaToMu3gaTy
nox penakuueit I'.A. TaryHoBa u3nan mepsbiif cbop-
HHK HAay4YHBIX TPYIOB COTPYAHHMKOB Kadenpwl “JIu-
HeilHble ycKopHTenu”. B panwHeifimeM 3Tor cOOpHHK
BBIXOAWJI €XEroAHO NOJA Ha3BaHHeM “YckopuTenu”
(mo 1982 ropa), “Teopus, pacuer u 3KCMEepHMEHTAlb-
HbIe PabOTEI MO yCKOPUTENSM 3apsSKEHHBIX YacTHI” U
APYIMMH Ha3BaHHMAMH BILUIOTH A0 1992 roga. Ilocne
cMepTH I'.A. TaryHoBa CGOPHMKH BBIXOZMIM MOJ pe-
maxuueii O.A. Banbanepa. ABropaMu 3THX CGOPHHKOB
ObUIM Kak COTPYAHMKH Kadeaphbl, TAK U CHELMATHCTHI
M3 IPYTHX YCKOPHTENbHBIX LIEHTPOB CTPAHEI.

Yckopurennb Y-5 BbicraBiien Ha BJJHX.

Cornacno mpukasy no MU®U I'.A. Tarynos Ha-
rpaxieH 601b1I0H 3010T0H Mepanso BJIHX CCCP u
IICHHOH NMpeMHuel 3a Hay4yHOE PyKOBOJCTBO pa3paboT-
KO M KOHCTPYHpPOBaHHEM YyCKOpuTens Y-5.

B «["apaxe» Ha CokoJle 3anylieH THHEHHBIH 3j1ek-
TPOHHBIH yckopHTens (JIVD) V-10.
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1961 200

1962 200

1963 200

VYekoputens Y-10 nepenan B HHCTHTYT Du3HYe-

CKOIl XMMHH.

Ipu xadenpe no unmnuatuee O.A. BanbaHepa
Brieple B MU®DH co3maercs crydeHueckoe KOHCT-
pykropckoe Oiopo (CKHUB). Ero pabory Bo3raaBuiM
noueHt xagenpsl O.A. Banpanep M npenonmaBaresb
H.C. lenpun.

JIY3 ¥-10 sanymen B OKB KII r. Mertimy s
obny4yeHuns kabGened M u3nenuil kaGeabHOH NPOMBIII-

JICHHOCTH.

B Ka3zaHCk#il rOCYHHBEPCHTET MOCTaBIEH YCKO-
purens Y-10.

Habop BTrOpoOH rpynmnsl CTYAEHTOB, Teneps Kaden-
pa BBIIYCKaeT HHXKEHepoB-(pu3uKoB B rpynnax B-09 u
B-09a co cneumansHOCTRIO «BakyyMHas TexHHKa
3ANEKTPOGH3HIECKHX YCTaHOBOKY.

Hayano y4yeOHBIX 3aHATHI CTyIeHTOB Kadeapsl B
HOBOM y4eOHOM Kopryce Ha Kammpckom mrocce, 31.
Bemyckauk xagenpst A.B. lllankHOB HazHa4dcH JAcKa-
HOM ¢akynbsTera «B» (BBIYHCIHTENBHBIX YCTPOHCTB H
CPEICTB aBTOMaTH3allHH ).

C 1 sanBaps 1963 rona mociae npexaeBpeMEHHOMH
koHuMHHEI I.A. TaryHoBa xadeapy BO3IJIaBHI €€ BHI-
nyckHHK — goueHT O.A. Bansauep.

Kadenpa BHOBE mepeesxaer, ¢ yJIHIB YcUeBHYA
Tenepes yxxe Ha Kammpckoe mocce B HOBOE 31aHHE
HMHCTHTYTa, 3aHsAB TPETHUH 3Tax Kopmnyca b, nepBeli H
BTOpOH JTakH Kopnyca 33 oOmeH miaomansko
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1964 200

1965 200

990 xBaJpaTHBIX METPOB, U3 HHX MOL YCKOpHTEJIN BhI-
AeneHo 530 kBapaTHHIX METPOB.

B kopmyce B BBenen B ctpoit 6etaTpoH Ha 3Hep-
ruio 15 MaB.

B nmaGopatopuu koprycKyasSpHOH OITHKH 110 py-
koBoAcTBOM noueHTa JI.A. Xurapesa cosgaercs ‘tpa-
exrorpag T-12.

Tpaexrorpag T-12 nemouctpupyerca na BJIHX.

Yckopurens Y-12 nocTaBiieH B MHCTHTYT GH3UKH
AH CCCP r. Baxky.

Hauunaercs co3laHHe
YCKOpHTeNbHOU naboparopun (PYJ).

paauanuoHHO-

Hpodeccop xadenps I1.A. UYepenkon HarpaxxaeH
OpACHOM Jlennna % n30pan YJIEHOM-
koppecnonaenToM AH CCCP.

B HWucturyr xumuyeckoit ¢usukn AH CCCP
r. YepHOTo/10BKA [IOCTaBMEH ycKopuTens Y-12.

3awmra JOKTOpCKOH aucceptanmnn O.A. Bansaxe-
pom,

Ion PYKOBOACTBOM H.I". Mopo3sosoit U
P.E. EnnceeBa Ha xadenpe cosmaHa cucteMa aBTOMa-
TH3UPOBAHHOrO onpoca «bapbep-2».

B B/4 1. 3aropcka nocrasnen yckopurens Y-10.

Hox pykosoactBom W.C. lllenpuna paspaGoran
H3MEPHUTENB NOJIHOro conpotuBienns AVUCT.

HaunHaer cosmaBathcs Manas  yckopuTensHas
nabopatopus (MVYJI) ma 6ase yckopureneir Y-18,
Y-31M. Ee pa6oty Bo3riasun U.C. Llenpus.
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1966 200

1967 200

1968 200

baprep-2 u AUCT skcnorupyrorcs Ha BJHX.

BuMmecto dakynnreta «B» B MUDU obpasyrorcs
nBa dakynsrera «K» u «A». Kadenpa nepeBenena na
dakynbrer «A» (ABTOMaTHKH M 31eKTpPOHHMKH). Jo-
ueHT A.B. lllanpHOB Ha3HadeH AckaHOM (akynbTe-
Ta «A», .

B Atomm3mate Bpmuia kaura O.A. Banpanepa
«JIuHelHbIE YCKOPUTENH 31IEKTPOHOBY.

AUCT skcroHHpyeTcs Ha MEXIYHapOAHOW BBI-
ctaBke B Benrpum, a «baprep-2» — B [loneme. Brox B
CTpPOH OCHOBHEIX Y4eOHBIX naboparopuii kadenpsl.
IIpoexTHpOoBaHKE YCKOPUTEILHOrO KOMIUIeKca Kaden-
pHI B 33 Kopmyce.

Ilepee3sn nayuno#t yacth kadenpm ¢ Cokxona B
xopmyc 33"

Jxcnoruposanve Ha B/IHX nuneliHOTO yCKOpH-
Tens Ha Oeryumiedl Bonde THma Y-27 ¢ muadparMupo-
BaHHBIM BOJHOBOAOM, H3IOTOBJICHHBEIM TIajbBaHHU4YE-
CKHM CIIOCOOOM.

B xopmyce 33 MU®H sanymen JIYD Y-12. Cos-
nana nabopatopus PYJI-12.

Brniepeeie B MU®H ocymectenen 3anyck JIYOI
3-cM auamnazoHa Y-15.

M.H. MeHBIIHKOB 3aIlMTHII UCCEPTALIMIO OKTO-
pa TEXHMYECKMX HAYK JIOKIAJOM IO COBOKYIIHOCTH
BEINOJIHEHHBIX padoT.

3amuTa nokxropckoi muccepraumu H.II. CoGenu-
HBIM.
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ITomyuyenue #u3 MuHHCTEpcTBa 00Opa3oBaHHA
40 yueOHBIX- CTaBOK oA
YCKOpHTENBHYIO0 JabopaTopHuio kadeapsl, ¢opMHpoBa-

paaHallMOHHO-

HHE KOJJICKTHBOB YCKOPHTENBHBIX nabopaTopuit
PVYJI-12, PVYJI-17, TIYJI (npoToHHas ycKoOpUTeIbHas
nabopaTopus). .

Hauat xomrexc paboT 1Mo HCCIeAOBAHUIO pajiHa-
LIHOHHOTO BO3JEHCTBHUA HAa JJIEKTPOTEXHHUYECKHE Ma-
TepHaJIbl, HCTOYHUKH TOKA, MOJIYNPOBOAHHKOBEIE MPH-
6opkl. Paboth BenyTcs Ha yckopurenax Y-12 u V-17 ¢
LEeIbi0 HCCICAOBaHHMA DPAaJHalMOHHOM  CTOMKOCTH
3JIEKTPOHHON TEXHHKH.

3ammra gokTopckoi aucceprauud A.B. Illanpho-
BBIM.

B Atomusgare Beimm kHMrH O.A. Banpaaepa,
H.I1. Co6enuna, b.B. 3Bepesa, U.C. lllenpuna «Crpa-
BOYHMK NO Jua(parMHpOBaHHBIM BOJHOBOJAM» U
O.A. Banpanepa, A.Jl. Bmacopa, A.B. IllancHOBa
«JIuHeHHbBIE yCKOPHUTENNY.

Ilomyden mydok Ha yckopuTene Y-17, perynsp-
HBIE CMEHHBI Ha ycKopuTelsax ¥Y-12 u V-17.

Manas yckopHTenbHas nabopaTopHs MNOAYYHIA
noMernieHse B kopnyce B. 3anyuien JIY3 3-cm auana-
30Ha Y-18.

Pa3pabaTeIBatoTCAd M MCHOJIB3YIOTCA HOHU3AI[MOH-
HBEIE, MATHUTOMHIYKIIHOHHBIE U Pe30HAaTOpPHEBIE AaT4H-
KH 1S U3MEpEHHs IapaMeTPOB ITy4Ka.

Co3pana yyeGHO-Hay4Has TeopeTH4eckas aabopa-
topus JUHYC (IMHamuka B YCrkopurensx). Pyko-
BoguteneM  nabopaTopuu HA3HAHCH, .,,.;xpotbe)pcop

i
Lo oL
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1971 200

A .B. lllanpHoB. Koctsik nmabopatopuu cocTaBHIM ac-
MHpaHTHl Kadeapsl U CTyAEHTH AMIUIOMHHKH. B ToM
XKe rojly COTpyIHHKaMH 1a60paTOpHH BHINOJIHEHO bH-
3HKO-TEXHHYECKOEe OOOCHOBAaHHWE KOT€PEHTHOIO YCKO-
putens npotoHos YCTVII.

Ha BJIHX nemoHcTpHpyeTcs yHHBEpCaIbHBIN Jia-
6opaTopHbIH CTEHA 171 UCCIENOBAaHUA XapaKTEpPHCTHK
3JIEKTPOBAaKYyYMHBIX U MOJIYMPOBOJHUKOBEIX MpHOOPOB
JIUCT-1.

TIpodeccop I1.A. UepenkoB nzbpan aefcTBUTEND-
HbM uteHom AH CCCP.

Co3nana HoBasg yueGHas nabopaTopus GU3HKH
3NEeKTpOHHBIX npubopos (PIII), obopymoBaHHasn
cteHnamu JIUCT. ’

B nabopatopun Kophycxynapnoﬁ OITHKH MOJ PY-
koBoacTBoM P.E. EnnceeBa HM3roToBieH W 3amlylieH
Tpaexrorpad i aBTOMAaTHYECKOro MOCTPOCHHA Tpa-
€KTOpHH 3apsDKEHHBIX YacTHI B JJIEKTPOCTATHYECKOM
moJie ¢ y4yeToM o0beMHOro 3apsja nyuka (T-62). T-62
nemoHcTpupyercsa Ha BIIHX.

CoemectHo ¢ MPTHU nposesena Gonvias uccie-
JoBaTeJibCKas paboTa mo u3yueHHro 3¢dexta oOphBa
HUMIIyIbCa H HAaXOKACHHIO TpeNeNbHOIO TOKAa B CHIIb-
HOTOUHOM JIYD.

B MH®HU no mHMuuatuBe Kadeapbl HpH MOJ-
Jepxke MHHaTOMa H YCKOpHTENbHOH cexuny npu AH
CCCP nposeznen [lepsriii MexayHapoasbii Cemusap
1o JIMHEMHBIM yCKopurtensMm. B panpHedmeMm Takoi
CEMHHAp CTaJl MPOBOJUTHCA PETyAPHO Pa3 B 1BAa roja,
cHauana B XapekoBe (XMDTH), a 3aTem B Anymire.
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BriepBele  COTPYIHMK  Kadeaps! (mpodeccop
H.IL. Co6ennu) 6pu1 mpurnamed B Crenopickud
LIEHTp JMHEHHBIX YCKOPHTEICH Ha TpH Mecsua Aji
IIpOBE/ICHHS HaY4HBIX HCCIENOBaHHH.

B xomrektuse naboparopun JUHYC moa pyko-
BozcTBoM A.B. IllanbHoBa BIEpBHIE M3yueHbl dpdek-
THI HArPy3KH TOKOM B PEJIATHBUCTCKHX CHJIBHOTOMHBIX
JIYD.

Mozaepuusuposarnsii creng JIMCT ams y4eOHOM
naGopaToOpuH (GH3HKH 3JIEKTPOHHBIX npubopoB  Je-
MOHCTPHpYETCs Ha BHICTaBKE «COBETCKAA MOJIOJCKE)
B Monpeane (Kanana).

3ammTa ZOKTOPCKOM auccepranud A.A. I'masko-
BBHIM.

IIpodeccop A.A.TnaskoB Ha3HAaYeH HCIOIHAIO-
MM 0613aHHOCTH JekaHa $aKybTeTa «Ay.

Ipodeccop H.II. Cobenun n3bpaH 3aBelylOLIHM
kaenpoii anexrpoTexunky MUDH.

C 1973 no 1978 rr. A.B. llankHOB — AHUPEKTOP
OT/ieNla HaydHBIX MCCIEI0BaHMHA H naboparopuii Mex-
JyHapOAHOTO areHTCTBa MO AaTOMHOH OSHEPIHH
(MATATD).

B Atomusmare Bbima kaura O.A. BampaHepa,
A.B. IllansHoBa, A.H. JIUOCHKO «YCKOPSIOLIHE BOJ-

HOBOABI.
B Majoii ycKOpUTENbHOH 1abopaTopHi MOA Py-

xosoactBoM H.C. lUlenpuna 3amylicH MajtorabapuT-
HBIl YCKOpHTENh 3€KTpoHOB VY-30 Ha SHEPrHIo
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1975 200

1976 200

2,5 M3B u ycTaHOBNEH B 22-M MHCTHTYTe MHHHCTEp-
cTtBa o6oponsr CCCP.

ITon pyxoBoacteoM H.II. Cobennna co3nan «Illu-
POKOIIOJIOCHBIH HM3MEPHUTENh IAPAMETPOB DPE30HATO-
poB». B naboparopuu (H3HKH 31EKTPOHHEIX TMPHGO-
poB moxa pykoeoactBom B.C. IlepmenkoBa co3man
npHOOp «DNEKTPOHHBIA KOMMYTATOPY. Ipubopsr ne-
MOHCTpHpYroTCA Ha BJJHX.

Ocy1ecTsiena pacTpoBas pa3BepTKa MyyKa HJIeK-
TPOHOB C 3HeprucH 1o 5 MaB B atMocdeproM Bo3MY-
Xe.

3a ycmexw, nocTHrHyThIe B opranmsaunn HUPC,
kapenpa ynoctoena Ilouetnoro umaoma MpusnBy3a
CCCP u LIK BJIKCM.

IIpodeccop IT.A. YepeHKoB HarpakueH OpacHOM
JlenuHa.

B MVYJI zanymes JIYD VY-31M ua suepruio
2 MaB 1 Tok 10+40 MKA.

B m3patenpctee “AToMusnar” Bemuia MoHorpa-
bus A A.I'mazkoBa B COaBTOPCTBE c
HU.B. Mansunessiv u TI'.JI. Cakcaranckum “Bakyym-

HBIE CHCTEMBI JIEKTPOPUINIECKHX YCTAHOBOK .,

3akoHYeHa pPa3paboTKa JMHEHHOTO YCKOpHTENs
37IEKTPOHOB Y-28 Ha 3Hepruio 10 MaB, cpeamuit Tok
no 170 MKA nns menelf panuauMoHHOro o6mydeHHs
MaTepHalOB M aTOMHOH CIIEKTPOCKOITHH, MMEIOMIETO
YHHKAJIbHBIE IAPAaMETPBI: BHICOKAs JHEPreTHYECKas
OZHOPOJHOCT ITy4YKa, GONBIIHE BENHYHHBI MMITYIIBC-
HBIX M CPEIHHX TOKOB 3apsKEHHBIX YaCTHI.
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1978 200

Co3paunnblit JIY3 3-cM quanasona Y-31-18 ¢ ry-
6okol peryHpoBkoii 3Heprud nepenad so BHUHUPT
MunatomMa Ui uUMMTanMd  H3dydeHus  Gonee
40 B-u30TONOB.

CunaMu CTyZAEHTOB M COTPYAHHKOB Kadeaphl pa-
JHKaBHO nepeobopyoBaHa nabopaTopHa BakyyMHOH
TEXHHKH, ¢¢ NpoekT paspaboranun O.A. Bansauep,
B.II. lilecrak, P.E. Enucees.

Ha xadenpe BcTymuia B CTpoH nepBas BBIYHCIIH-
tensHas MamuHa EC-1010, craBmas ocHoBo# nabopa-
TOPHH BBIYHUCIMTENbHOH TEXHHKH.

B na6oparopun JJUHYC coBmectHo ¢ COTHU
pa3zpaboTaH MPOEKT MOULIHOIO PEeJIITHMBHCTCKOro reHe-
paTtopa.

B MHU®H nosBunuchk nepBeie JIaypeaTsl MPEMHH
MockoBckoro koMcoMona. MM ctanu Momnoaple HH-
xeHeph! kadenps! E.P. Anemns u b.B. bexre.

Ha BJJHX skcnoHupyeTcs THHEHHBIH YCKOPHTEINb
3JEeKTPOHOB Y-28.

B AToMu3nare BHIIUIO BTOpOE H3JaHHE KHHUIH
O.A. Bampanepa, H.II. Cobennna, b.B. 3Bepesa,
H.C. Wenpuna «CnpaBo4HHK mo AHadparMHpOBaH-
HBIM BOJIHOBOAAM).

3amyuieH ycKOpHTenb NpoToHOB Y-120 Ha 3Hep-
ruio 1 MaB ¢ opHryHanbHOH yCkoOpsAIOHmIEH CTPYKTY-
POH, npencTapismoLleii co60H TUIHHAPHIECKHH pe3o-
HAaTop, Harpy)XeHHBIH CIMpaNbHBIMH PE3OHAHCHBIMH
3TEMEHTaMH.

IIpn xadenpe opranuzoBaHo otaeneHue PIIKCII
(rpynma 25-30 genoBek Ha (aKkyJibTeTe€ MOBBIILIECHUA
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1979 200
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KBATH(PHMKAMH CHIEUHATHUCTOB [IPOMBIIUIEHHOCTH).
IIpodeccop A.B. lllanbHOB Ha3Ha4YeH HayYHBIM
pyxosoaurenem PYJL.

Ipucyxnenue 'ocynapctBennoit npemuun CCCP
O.A. Banpguepy, H.II. CobGenny coBMecTHO ¢ co-
tpyaHukamu HUUD®A, XOPTHU, MPTH 3a paspabot-
Ky, CO37JaHHE M BBOJ B 3KCILTyaTalMIO JIMHEHHBIX yC-
KODHTEJIEH 31EeKTPOHOB.

B PVYJI ocyuectieH pu3nyeckuii 3amyck mepBo-
ro B CCCP nHHEHHOro YCKOPHTENs 3IJIEKTPOHOB Ha
CTOA4ed BOJNHE C OWUNEpHOAMYECKOH YCKOpSAIOILEH
cTpykTypod POJJIYC Ha 3HeprHio 5 MbsB, 1ok
100 MKA.

Ion pyxosoactBom goueHta WU.C. lllenpuna rme-
peocHauleHa nabopatopust TexHukn CBY, co3gana
nabopaTopHs HOBOTO MOKOJIEHHS.

MYVIJI BhiienseTCa B CaMOCTOATENBHOE MOApa3ze-
JIeHUe HHCTHUTYTA.

IIpogeccop A.B.lllanbHOB Ha3zHaueH AEKaHOM
bakynsTeTa «A».

ITon pykOBOACTBOM CTaplLIero Hay4YHOI'O COTPYA-
Huka 3J.C. MacyHoBa 3aBeplieH OOnbInoN IUKN paboT
110 pa3paboTKe TEOPHH U METOJ0B pacieTa caMoCoria-
COBaHHOH JMHAMMKM CHJIHHOTOUYHBIX IIYYKOB B JIMHEH-
HBIX DE30HAHCHBIX YCKOpHTENAX. BrepBeie H3y4eHHI
HenuHeHHble 3¢ ¢exTsl Harpy3kH TokoM B JIYD. Cos-
JaHa OubnHoTeka mporpaMM 1o pacuery Ha OBM au-
HAaMHUKH CHIIBHOTOYHBIX ITyYKOB B JIMHEHHBIX YCKOpH-
TeJAX.
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1981 200

1982 200

1983 200

JlaGoparopus «BakyyMHas TEXHHKa» 3KCIOHHUPY-
erca Ha BJHX.

PVYJI (mosguee PVYIl) BhiAendercs B CaMOCTOSA-
TEIBHOE HHCTUTYTCKOE N0/pa3iecHHUE.

3ammra JTOKTOPCKOH
0.C. MUI0BaHOBEIM. .

B Artommgare Bbiia kHura O.C. MunoBaHoBa,
H.I1. CoGennna «TexHHMKAa CBEPXBBICOKHX YacTOT).

JAUCCepTAalHH

B na6oparopuu JUHYC rpynnoit mox pykoBo-
acreom D.C. Macynosa coBmectHo ¢ HPBO pa3spabo-
TaH TEXHHYECKHH MPOEKT CO3JaHMs YCKOPSHIOLIHX
CTAaHLUMN AN YCKOPHTEIbHO-HAKOMMTEIBHOTO KOM-
mwiekca Ha 3Hepruio 3 T3B.

[MpunsTO peiieHne 06 06pa3oBaHUM CTYACHYECKO-
ro o6veaunenus «Ycxkopurenby (CTOBYC).

Jla6oparopueit JIMHYC cosmectHO ¢ HHCTHTY-
toM aTomHo# 3Heprud uM. M.B. Kypuartosa nposene-
HBI PaCu€THO-HCCIEOBATENBCKHE H KOHCTPYKTOPCKHE
paGoOTEI 10 MOJEPHU3ALMH CHIIBHOTOYHOTO YCKOpHTE-
1s «daxen» Ha 3Hepruio 60 MaB.

IMpodeccop A.B.IllaneHOB Ha3Ha4YeH 3aBEdyIO-
kM kapeapoit 27 MUDH.

B na6opatopun JHHYC rpynno# moa pykoBo-
actBoM J.C. MacyHOBa BIEpBblE€ H3YY€HBI HECTaLHO-
HapHble 3(GeKThl HArpy3KH TOKOM H TNpPEIIOKCHBI
MeTOoJIbl KOMIEHCALUH BIUAHUA 3P(PEKTOB HECTALHO-
HApPHOW HArpy3KH TOKOM B JIMHEHHBIX H IHKIHYECKHX
YCKOpHTENSAX ¢ 6ONBIIMM TOKOM ITy4Ka.
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1984 200

B PYJ rpymmo#i mog  pYyKOBOACTBOM
A.B. IlansHoBa 1 A.B. HectepoBuua Bnepswie 3amy-
IIeH YCKOpPHTENb MPOTOHOB HA 3Hepruio 1,3 MaB ¢
¢azonepeMeHHOI HOKyCHPOBKOI, paboTaromiel ¢ 130-
Operennoit B MU®DH yckopsrowed cTpykTypoit Ha
OCHOBE JABYXIPOBOJHOIO pe30HAaTOpa C TpyOKaMu
npetida.

Oxta6ps 1983 rona — Havano GpyHKUIMOHUPOBAHHA
CTOBYC. CryneHTsl Kageapsl co3aaJu
10 coBpeMeHHBIX yueOHO-HCCIen0BaTeNbCKHX J1abopa-
TOpHH, cpea¥ HUX Ja0OpaTOpUI0 BHICOKOUACTOTHBIX
YCTPOICTB M 1a00pPaTOPHIO YCKOPSAIOUIMX CHCTEM.

B 1983 — 84 rogax mouenr kadenpel B.U. Pa-
LIMKOB B paMKax HayyHOro oOMeHa ObLI HampaBjeH B
KpynHedmyio naboparopuro Crauadopackoro yHu-
Bepcureta CIIA Crauadopackuit weHTp THHEHHOTO
yckoputens (SLAC). On yuactBoBan B pabore Kol-
JICKTHBA, KOTOPHIH pa3pabaTbiBal TIPOEKT CO3JaHUA
KpYIHEHUIEero B MHUpPE 3JEKTPOH-TIO3HTPOHHOTO KOJI-
naiinepa SLC.

Hauato npoextipoBanue, pa3paboTka U CO3laHHe
JUHEHHOTO MPOTOHHOIO YCKOpHTeNs «Yparas-1». 3ro
CTal0 TEMOH KOMIUIEKCHOIO AHIUIOMHOTO IIPOEKTa,
BIIEPBBIE BBHIIIOJIHEHHOTO B TEYEHHE HECKOJIBKHX JIET
00JBIIMM KOJUIEKTHBOM CTYIEHTOB.

B PYJ rpymnmo#i mox = pyKOBOACTBOM
H.M. T'aspunosa u A.B. Hecteposnua 3amymieH -
HEHHBIA YCKOPHTENb IPOTOHOB C (JOKYCHPOBKOH Mpo-
TOHOB M reHepalei BU noms 37eKTpOHHBIM ITyYKOM,
PaGora oTMedeHa npemued u 30moToil Meaanpio Mu-
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1985 200

1986 200

HHCTEPCTBA BBICIIErO H CPEIHETO CIENHanbHOro obpa-
3oBaHusa CCCP kak nyuimias HayyHas pabota B obnac-
TH QU3HUKU ¥ TEXHUKH YCKOPHTEIEH.

Pa3pabarbiBaroTcs CHCTEMBI THATHOCTHKH MyYKOB
3apsSKEHHBIX YacTHIl HA OCHOBE 3JIEKTPOHHOTO 30H1H-
POBaHUS, BOMPOCH JHHAMHYECKHX BaKyyMHBIX CHC-
TeM, BKIIOYas coznanue qupgysuonHoro cnocoba us-
MEpeHHUs [NaBJCHHS, H3MEPEHHE MNapaMeTpPOB MOJeH
MOJIEKYJIApHOH KOHLIEHTPALUM; KOHLEMIHUA MOIyde-
HUs HHOOPMALIMHK O MyYKaX YCKOPEHHBIX 3apsSKEHHbIX
YaCTHILL.

IIpodeccop A.B.lllanbHOB Ha3Ha4€H PEKTOPOM
MUOH.

3amyck JHMHEHHOro MPOTOHHOTO YCKOpHTEINA
«Yparas-1» ¢ acumMmeTpu4HO# ¢azonepeMeHHOH ¢o-
kycupoBkoi B HMucruryre meramnypruun AH CCCP
uM. A A. baiikosa.

B PYJ rpymmo  mog  pyKOBOACTBOM
A.B. HecrepoBuua 3amymieH YHHKaJIbHBIH CEMHITYY-
KOBBIN HOHHBIH BU HMHXEKTOp OpHIMHaJIBHOH KOHCT-
PYKLHH C M30IHPOBAHHBIM BBOJOM MOIIMHOCTH, Ipel-
Ha3Ha4YeHHBIH [uis paboTBl B COCTaBe€ YCKOpHTENS
HUTOD.

Co3naunblit nog pykooacTsoM A.M. KopuyHnosa
MHKPOIIPOIIECCOPHBIA KOMILTEKC «OIMMIMK» Ha Gase
KTC JIUYC-2 ans uzydeHus (UBHKH SIEKTPOHHBIX
npH6opoB JeMoHCcTpupyercd Ha BIIHX.
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1987 200

1988 200

1990 200

1991 200

Coznanue PagHallHOHHO-YCKOPUTEIBHOIO LEHTpa
(PYI]) MUDM.

ITon pyxoeoncrBoM pouientra A.I'. IlonoMapeHko
CO3/1aH aBTOMAaTH3UPOBAHHBIH KOMILIEKC AJISI H3Mepe-
HHUA nmapaMeTpoB pe3oHaHCHBIX cucteM (ITUPC).

3amura JOKTOPCKOH JUCCepTalH

B.IO. bormanosuueM.

B na6oparopun JJMHYC rpynnoi nox pykoBo-
acteoM  J.C. MacynoBa cosmectHo ¢ BHHUHD®
(r. CapoB) pa3paboTaH NpPOEKT MOAEPHU3ALMHU CHIIb-
HOTOYHOI'0 YCKOPHUTENA dIekTpoHoB JIY-50.

3apeayomuM Kadenpoi u3bpan YJIeH-
xoppecnonaent AH CCCP A H. Junenxo.

3apeayromeMy kKadeIpoH 4ieHy-KOppECIOHICHTY
AH CCCP A.H. lunenko coBMeCTHO ¢ IpynIoii coas-
Topo mpucyxaeHa IIpemus Coera MHHHCTPOB
CCCP.

3amuTa JIOKTOPCKHX JHCCEPTALHH
B.B. 3BepeBriM, D.C. MacyHOBELIM.
HoxropoM (bH3MKO-MaTEeMaTHYECKUX HayK

3.C. MacyHOBBIM NpEJIOKEH HOBBIM THIT YCKOPHTENA
HOHOB — JIMHCHWHBIH OHIYJIATOPHBIA yckopuTenb. Ha
HOBBIA MeTo ()OKYCHPOBKHU H YCKOPEHHS, a TaKkXe Ha
YCTPOHCTBO [UIf €TO Pealn3alyu I0Ty4YeHO UIECTh aB-
TOPCKUX CBHAETCILCTB.

3amyuled JHHEHHBIH NPOTOHHBIA yCKODHTEIb

«Yparan-2» gna HIIO «"opu3oH.
IIpoBoAWTCA M3MepEeHHE MapaMeTpoB My4YKa MocC-
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1992 200

1993 200

KOBCKOH Me30HHOH (abpuxu (1. Tpouuk).

B AroMmM3mare BBINUIO TpeThe HU3AAHHE KHHIH
O.A. Bansanepa, H.IL. Cobenuna, B.B. 3Bepera,
N.C. lllenpuna «/IuadparMUpoBaHHBIE BOJTHOBOBDY.

Cozganne paguauuoHHOW naGopaTopuu Ha Gaze
yckopuTens «Yparas-1» Ha 3Hepruio 1 MaB.

IIpodeccop A.B. lllansHOR u30paH neficTBHTEND-
HBIM 4WICHOM MexXayHapoJHOH aKaJeMHH BBICIICH
UIKOJIBI.

Ilox pykoBOACTBOM 3aBeAyrOiIero Kadeapoil die-
Ha-koppecnongenta PAH A.H. luaenko ¢ 1990 no
1993 roa mpoeeaeH koMmiiekc paboT mo pacdery u
OKCIIEPUMEHTANFHOMY HCCIIENOBAaHHIO YCKOpAIOLIEH
CTPYKTYPBl THMHEHHOr0 3JIEKTPOH-NO3UTPOHHOIO KOJI-
naiiaepa BJIOIII niia punmmana NP CO PAH.

C 1993 no 2004 rr. nox pykoBoACTBOM mpodec-
copa H.IL. CoGenuna npoBegeH UMUK paboOT MO KOH-
TpakTaM ¢ HayyHsIM HeHTpoM DESY (I'epmanus), cBs-
3aHHBIH C CO3JaHHMEM 3JIEKTPOH-TIO3UTPOHHOTO KOJ-
naiinepa — npoekTsl SBLC (S Band Linear Collider) u
TESLA (TeV Electron Superconductivity Linear
Accelerator). 10 paboT OXBaTHIBAlOT 3HAYMTEIBHBIN
CIEKTP HCCIICNOBAaHMH M BKIIOYAIOT TEOPETHYECKOE
o0ocHOBaHHe,  KOHCTPYMPOBAaHHE,  H3TOTOBJICHHE
OMNBITHBIX 00pa3uoOB Pa3IH4YHBIX YCTPOHCTB M Iepena-
gy ux B DESY.

B u3natenscTBe DHEproaToMM3AaT BBIILIA KHHra
b.B. 3sepeBa, H.II. Cobennna «3OnekTpoauHaMude-
CKHE XapaKTEPHCTHKH YCKOPAIOWIHX PE30HATOPOBY.
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1994 200

1995 200

1996 200

IMoa pykxosoactBoM mnpodeccopa H.II. Cobennna
CO3/1aHa YCKOpAMILAas CTPYKTypa /IS na3epa Ha CBO-
60IHBIX 2JEKTpOHaX H aBTOMAaTH3MPOBAHHOIO H3Me-
PUTENBHOr0 KoMILIekca MHCTHTYTa IPUKIAqHON 3IIEK-
TpouukH HHxeHepHO-pH3nueckoi akagemun KHP.

Ilpodeccopy A.B. IllansHOBY NpPHUCBOEHO 3BaHHE
«3acnyKEHHBIH JedTesNb HAyKH M TeXHMKH Poccui-
cko#t denepanuny.

B u3narenscTBe DHEProaTOMU3AaT BHILUIA MOHO-
rpacdus B.1O. bornanosnya, H.M. I'aBpuuiosa,
A .B. lllanpHOBa «YCKOPUTENH C HAKOIUIEHHEM W re-
HepaHueil BBICOKOYAaCTOTHOM 3HEPruu». ABTOPHI 3TOH
KHHMTH CTaJld JlaypeaTaMH KOHKypca Ha Jy4lIyro Hayd-
Hy1o paboty IOxHOro AIMHHHCTPATHBHOIO OKPYTa 3a
1994 roa.

Cosnano Poccuiickoe BakyyMHOe OOIIECTBO.
IlpencenateneM  obmectBa  cram  npodeccop
A_A. I'na3kos.

Ha «kadempe co3mana naGoparopus «CBU-
3JIEKTPOHHKAY.

INonyuen rpant HanvoHansHOro Hayynoro poHnaa
CHIA (1996 — 1999 rt., I u I da3el, Hay4HBIH PYKOBO-
nutens npodeccop H.IL. Cobennn) mo paspabortke u
HCCIIEOBAHHIO YCKOpSAIoIe-hOKyCUpyoel CTpyK-
Typbl JJIS TOPTAaTHBHOI'O pa3pe3HOro MHKPOTPOHA.
Pa3spe3noil MUKpPOTpPOH € 3TOH CTPYKTYpOH Ha 3HEp-
ruto 60 MaB 3anymen 8 HUAAD MI'Y.

3amuTa JIOKTOPCKHX
A B. Hecteposuuewm, A.B. CeHIOKOBBIM.

JauccepTauui
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1997 200

1998 200

1999 200

2000 200

IIpogeccop b.IO. bornanosuu Haswauen npopex-
TopoM MHUPU no nayuso# pabore.

IpoBoaurcs kommiekc pabor mo pacyery AuHa-
MHKH H yCKOPSAIOIEH CTPYKTYpPBbl JJIS JTUHEHHOIO yC-
KOpHUTeNs C IepecTpoiikol sHepruu ot 3 1o 10 MaB
JUId Hened KOHTpOJIA KpymHOraGapHUTHBIX TPY30B CO-
BMECTHO C POCCHHCKO-amepuKaHCcKoi ¢upmoit OO0
«AHTpOCKaHY.

IIpogeccopy B.IO. bornanoBuyy npHCBOEHO 3Ba-
HHe «3aciyXeHHblH aestent Hayku Poccuiickoit de-
JepaLumn».

3aBenyrommii  kadenpoi  WieH-KOPpPECIIOHJEHT
PAH AH.[dunenko u mpodeccop kadenpsi
A.C. Powiane coOBMECTHO ¢ TipeAcTaBUTEISIMH Beepoc-
CHHCKOI0 3HEPreTH4ecKoro MHCTUTYTA MOMYYMIH Ma-
TeHT «BupkaTtop».

B u3narensctBe Foundation for International Sci-
entific and Education Cooperation, Gordon and Breach
Science  Publishers S.A. Bbmma MoHorpadus
N.P. Sobenin, B.V. Zverev “Electrodynamic Charac-
teristics of Accelerating Cavities”.

3amura JOKTOPCKOH JMccepTaluH
B.H. KaMuHCKHM.

Crynentst C.M. IlonozoB u C.B. MenexoB Ha-
rpakieHbl MefansMH MuHOOpa3oBaHuA 3a JydIIyIO
CTYJCHYECKYI0 Hay4HY0 paboty.

3aBenyoiueMy Kadenpoi 4ieHy-KOpPpPECIIOHICHTY
PAH A.H. JIluneHKO COBMECTHO C TpyINIOH COaBTOPOB
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2001 200

2002 200

npucyxkaeHa Ilpemus IlpaBurensctBa Poccuiickoi
Penepanyu.

Hayuynas mkona «®u3HuKO-TEXHHYECKHE Tpobie-
Mbl CBU-3HEpreTHkH» mnoJ PyKOBOACTBOM 3aBelylo-
mero  kadenapoil  wieHa-koppecnoHneHta PAH
AH. Tunenko crana nobeaureneM KOHKypca, 0ObsB-
nernsoro PO®H u MunHayk¥ cpeld BeaylIHWX Hayd-
HbIx wKoJ Poccuu. C 3Toro BpeMeHH Beayllas IIKOJIA
non pykoBoAcTBoM A.H. JIHACHKO PETYJSPHO BXOIHT
B YHCJIO 1TobeanuTeNeil 3Toro KOHKypca.

B wuspatensctBe «Hayka» BbIlUIa KHHTra 3aBe-
aywouiero Kagenpod uneHa-koppecnoHgeHta PAH
A.H. lupenko u npogeccopa b.B. 3sepeBa «CBY-
JHEPreTHKaY.

B MHUOPHU . Belunia MoHorpadus
b.10. bornanosuya, }0.B. HecrepoBuya «Ilyuku u
I1a3Ma B BEICOKOYACTOTHEIX MOJIAX YCKOPHUTENE».

Ha «kadenpe oOpa3oBana HoBas Hay4HO-
UccneaoBareibckas nabopatopus «MoinHas CBY-
3NIEKTPOHMKAY.

3apemyromuid  KadeApoil  WICH-KOPPECMOHACHT
PAH A.H. lunesko nomyyun nateHT Ha «Crnocob M3-
MEJIbYEHUA MCKOMAeMOro YroJbHOTO TOILIMBA», CO-
BMECTHO C mnpeicTaBurensmd [umporpyborposona
NOoNMy4YnJ1 NaTeHThl Ha «Croco® MONyyYeHUs CHHTE3-
raza M3 BOAOYTONBHOM cycrneH3un», «Cnocob Bocmna-
MEHEHHS U CTaOWJIM3ALMHN TOPEHHS YIIECOAEPKALIETO
*KHIKOTO TOIUIHBA B hopKaMepe».
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2003 200

2004 200

ITon pyKOBOACTBOM 3aBelyIOLIEro Kadeapoi uie-
na-koppecnonaenta PAH A.H. /lunenko B naboparto-
pru «Momnas CBY-anexrponnka» B 2002 ~ 2003 rr.
BBLIIIOJIHEH KOMIUIEKC paboT 1o BBICOKOTEMIEPATYp-
HoMy CBY HarpeBy HECOBEPIIECHHEIX IHAJICKTPHKOB B
paboumx Kamepax pe3oHaropHoro tHna. Co3naHa xc-
TepUMEHTaIbHas YCTAHOBKA MOLIHOCTBIO 5 KBT.

IMpodeccopy H.II. CobennHy npHCBOCHO 3BaHHE
«3acnykeHHBIH aedTenb HaykH Poccuiickoit denepa-
L.

3a muki pabot no ucrouHukam ceera A.B. Ipoko-
MEHKO NpHCYXIeHa Mejanb POCCHHCKOW akaneMHH
HayK.

000 “TlonurextdhopM-M” (IPE3HACHT — BBHINYCK-
uuK kageaps! B.J1. JlannnoB) ycTaHOBHIO CTHNIEHAHIO
uMend npodeccopa O.A. Banpanepa iny4lvM CTyICH-
TaM (6 CTYAIEHTOB) H acuupanTtaM (3 acnMpaHTa) Ka-
denpsr.

B m3natensctBe «Haykay Bbliia MOHOrpadus 3a-
Beaylomero kadeapoi 4neHa-koppecnoHaenta PAH
A.H. Tunenko «CBY-3HepreTuka. TeopHs u MpaKTH-
Kan.

Brina MoHorpadus b.10. borpa"osu4a,
B.W. I'padyruna, B.B. Kanyruna, A.B. Hecreposuua,

E.IL IIpokomnbeBa, C.I1. TumonieHkoBa,
10.A. Yannpiruga «T€XHOIOTHH H METOABL HCCIIEAO-

BaHuA ctpykTyp KHH».
Ha Gase npuoGperennoro no rpanty CRDF Bek-

TOPHOrO aHauM3aTopa wuemneif cosgaH nabopaTopHbIA
IPaKTHKyM M3 [STH J1abopaTopHbIX paboT mo ycko-
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2005 200

PAIOIIMM CTPYKTYpaM H MeTpuke B quanasode CBU.

B Cubupckom otnenennn usnatenscrsa «Hayka»
BBIIIUIA KHUra 3aBelyromero kadeapoil uieHa-
koppecnonaenta PAH A.H. /lunenxo u npodeccopos
IO.II. llapkoBa, 3.B.Kosnosa u A.U. Pa6uukosa
«OPdexTrr JanbHOAEHCTBUA B HOHHO-
HMIUTAHTHPOBAHHBIX METAJNIHIECKHX MaTepHaax».

B m3narensctBe “OHeproaroMusfaT” BHILNLIA KHH-
ra B.1O. BorpanosHua, B.H. Kamunckoro,
B.E. Kamoxxnoro, H.II. Co6enuna “Yckopsromue
CcTpykTyphl H CBY ycTpoHcTBa JIMHEHHBIX KoJUIaiiae-

2

poB”.

Ion pyxosoacTtBoM mpodeccopa H.IT. Cobenuna
pa3paboTaH  BBOA . CpegHEH  MOIOHOCTH [0
75-250 kBT B CBEpXNPOBOJAIINE PE3OHATOPHI YCKOPH-
TENs1 C pekymnepauuedl sHepruM mna KopHenbckoro
yauBepcutera (CILIA).

Corpynuukamu naGopartopuu «Momuas CBU-
JJICKTPOHHMKA», BeaymHuMm HHxeHepoM A.Jl. Koxns-
CKUHBIM K accuctenToM M.C. ImMutpueBbim B 2003 —
2005 rr. pa3paoTaH M CO30aH 3KCHEPHMEHTATIBHBIH
POTOPHBIH MHAYKIHMOHHBIH KaJbLHHATOp Ui lepepa-
OOTKM XHMIKHMX PaJUOAKTHUBHBIX OTXOJO0B MOIIHOCTBIO
30 xBr.

B na6oparopun «CBY-3HepreTHka» BBINOIHEHBI
HCCJIEJIOBAaHHSA TIPOLIECCOB pa3pylleHHss KUMOEPIHUTOB
npu cBepxOrictpom CBY Harpese 111 AK «Aunpocay.

BrimyckHHKH kadeapsl B.H. I'ycapos,
H.IL. KopaeB u A. IIpaxMH OTMEYEHBI B YHCIE CO-
TpyAHHKOB MAI'ATD 3a npucyxaenue MATATO
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2006 200

2007 200

HoGenesckoit npemun mupa 2005 roaa.

ITon pykoBoACTBOM 3aBenyromero kagenpoi twie-
Ha-koppecnonaeHTa PAH A.H. lunenxo ¢ 1995 no
2006 rr. nposeaeHs! paboTHI [0 CO3AAHHIO BHICOKOI-
(eKTHBHOro UCTOYHHKA cBeTa Ha Gaze CBY paspsijia B
[apax cepbl CO CHEKTPANBHBIMU XapaKTEPUCTHKAMH,
OJIM3KHMHU K COJTHEYHOMY cBery. Co3/1aH IKCNEPHMEH-
TaJbHBIA UCTOUHMK cBeTa ¢ CBY MommuocTeio 220 Bt
u 3HepreTuyeckol 3¢ dekTBHOCTEHIO Gonee 80 JIM/Br.

Corpynnukamu nabopatopun «Momuas CBY-
3NeKTpOHUKa», BeAymuM umxkeHepoM A.J. Kons-
CKHHBIM H accHcTeHToM M.C. JIMurpueBbIM pa3pabo-
TaHa YCTaHOBKA JIOKAIBHOIO pa3orpeBa H IUIABJICHHA
HECOBEpILEHHBIX IUIEKTPHKOB HA MOITHOCTh 5 KBT.

Ilepenan 3aka34uKy pOTOpHBI HHIYKUHOHHHIA
KaJbLUHATOp I nepepaboTKH XUIKHX PagHOAKTHB-
HBIX OTXOJZIOB.

3amuTa JOKTOPCKO#
B.E. KanroxHpIM. 3amura HOKTOPCKOM JHCCEPTALMH
C.B. HBaHOBBIM, 3aBeAyrOImuUM ¢GUIHAIOM Kadeapsl B
IIpotBHHO (UDBJ).

C.B. BaHoB H306paH 4i€HOM-KOPPECIOHAECHTOM
PAH.

Acnupant A.B. CaMoiHH HarpaxieH MeJajbio
Pocobpa3oBaHus 3a JydInyio CTYJEHIECKYIO HAYIHYIO

pabory.

JUCCEPTALIHH

B corpyaHuMuecTBe ¢ I0XHOKOpeickoi (upMoit
LG-Electronic BrepBrie B MHpE CO3JaHAa BBICOKO3(-
¢dextrBHas CBY-mamMna Ha OCHOBE MAJIOMOIIHOIO
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CBUY-reneparopa.

Cpana B skcrutyarauuto CBY-ycranoBka craprto-
BOTO 3allyCKa HHAYKLHOHHOTO IUTaBUTENA C XONOIHBIM
THIJIEM A OCTEKJIOBBHIBAaHHS pPaJHOAKTHBHEIX OTXO-
JIOB.

Cryaent B.C. {io0koB Harpaxien meaaspio Po-
cobpa3oBaHHs 3a JIYHIIYK CTYAECHYECKYI) HayuyHYIO

pabory.

34

1.2. 3asedyrowiue xagpeopoit IDY
N.C. llleapun
TATYHOB FTEOPITHM AJEKCAHJAPOBHY
BAABJHEP OJEI AHATOJUBEBHY
JUJEHKO AHJAPEH HHKOJNAEBHY

ITepesenn MeHsa Ha 0OydeHHE MO 3asABICHUIO Ha Kadeapy 14 mocie
OKOHYaHHA TPeThero Kypca B 1957 roay. B 1o Bpems onHa yuyeOHas rpymnmna
CIELHAIN3HPOBAIAch IO ABYM KadeapaM B paBHBIX JOJNAX IO 12 4enoBek —
no kadeape DneKTpoPH3HIECKHX YCTaHOBOK U IO Kadenpe INEeKTPOHHKH.
Jlekuuu 3a BpeMs oOydeHHA Ha cTapliux Kypcax (4, 5 ¥ 6) HaM 4HTanH:
I A. TarynoB («®usuueckas snektponukar); [L.A. Psasun («Teopus koie-
6anuii», Teopus yckopureneii»); O.A. Banpanep («TexHHKa CBEpXBBICO-
KHX 4actor»); IL.A. UeperkoB («®u3Hueckue 3KCIEpHMEHTHI Ha yCKOpH-
Ttemax»); M.U. MenpummkoB («BakyymHas texHuka»); A.U. Anekcees
(«Teopetnueckas pusukan); [1.H. Yuctakos («I"a3oBslit pa3paa»).

I'eopruii Anexcanaposuu TAryHOB NpeKpacHO 4yMTan jekuuH. ITo-
HATHBIM JIMTEPAaTYPHBIM A3BIKOM H3JIaras CyTh IpeAMeETa. YMeJl 3aHHTepe-
COBaTh ciyIlaTelei W Buagen aymutopueit. Cieqyer OTMETHTB, 4TO OH,
Oynyun 3aBenmylomuM Kadeapoi, 4acTo MPaKTHKOBaN CIyLIaHWS JEKIHH
npenojaBatened kagenpsl "3a qBepbo0” ¢ TeM, YTOOBI HE CMYIIATh JIEKTO-
pa. OcobeHHO MoOnOABIX mpernonaBaTeneil. 3aTeM MATKO M MO-OTE€YECKH
Jelall UM 3aMedaHus U oOpallan BHUMaHHe HAa HEJOCTATKH, PEKOMEHI0BA
IYTH HCHIPABICHUA UX A7 MOCNEAYIOIHX JIeKUHi. Bein oguH ciry4ai, Ko-
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Ila Ha ONHY U3 CBOMX JIeKUMH I'€opruii AnekcaHapOBHY MpHIUET U [0
OHKOKE B34 KOHCIIEKT MPEABIAYLICH, y)Ke NPOYUTAHHON UM, Tekiuu. Ko-
Tia 3T0 0OHapYXMJIOCh, OH GJIECTAILE NMPOYMTAN 3Ty JIEKLHMIO, KaK I'OBO-
PHTCH, ¢ JIUCTA, C BEIBOJOM OYEHb CIOXKHBIX GOPMYII, TOIBKO B OLHOM M3
KOTOPBIX HE YKa3al MOCTOSHHEIH K03(dHIMenT. OH U3BHHUIICA MEpE] ay-
AUTOPHEN M Ha CIEAYIOMEH JIEKIIMH 3TOT KO3 UIHEHT YTOUHMT.

ITetp Anexcanaposuy Ps3uH ONMH H3 CEMECTPOB MPAaKTHKOBAI Ta-
KOH npueM. [lan KaaoMy U3 CTy[EHTOB TeMy JIEKLIHH U JIMTepaTypy. I1po-
CHJI KaXK0ro MOArOTOBHUTECSA M MOOYEPETHO MPOYUTATH 10 OAHOM JIEKLHH.
Yro u OBLIO cAENaHO KaxabIM IMepel IPYNNoi B MPHCYTCTBHM Ps3HHA.
Bredatnenuit 66110 X0Th 0TOABISIA.

Ha oxnoit u3 nexuuit Anexcero MiBaHouuy AnekceeBy (nperojaBa-
TeM0 KadeApbl TEOPETHUECKOH HU3UKH), KOTa OH paccKasbiBall O pacces-
HUM 3JIEKTPOHOB Ha MPOTOHAX, OBUT 3aJaH BOMpPOC: «A TOYEMY MHI BCE
BPEMS TOBOPHM O PacCesHHUM 3JIEKTPOHOB Ha MPOTOHAX, a HENb3s JIM pac-
CCHBaTh MPOTOHHI Ha 3JNEKTpPOHaX?». AWM. AnekceeB Cilerka OIEMIMI, HO
OTOM OTBETH: «IloyeMy Henmb3a? MOXKHO, HO 3TO BCe PaBHO, YTO pacce-
ATb aBTOMOOHJIb Ha Y€IOBEKa». Bee CTyAEHTHI OTOKA OLEHHIIH IOMOp JIEK-
TOpa M JAaXe 3aJaBIUHH 3TOT BOMpPOC.

I'eopruit Anexcannposud TAryHoB O OYeHb BHUMATENBHBIM U 06-
XOIUTENIBHBIM 4€T0BEKOM. OH HMKOTAa HE pasfipaXaics U HE MOBBIIAI
roaoc, 6bUT BHUMATENEH K T000MY COTPYAHHKY Kadeaphl MM cobecenHu-
Ky. Ha xadenpe xomuna nerensa, 4to OH BCero oJMH pa3 MOBBICHII ToOJIOC,
Aa ¥ To BexuBo, Ha T.M. [leyatnukoBy. Korzma Ta noHsa ero Tak, 4ro oH
BOCKIHKHYJI: «Tak Henb3s, Tamapa MupoHoBHa!».

Ero tepnenue s mcoeiran Ha cebe. Ilo Tpaguumuu, nepen 19K, no
3aIUMTEI AUIIOMHBIX MPOEKTOB KAXKABIA JUITOMHUK POXOAMI Tpea3aliu-
Ty Ha xadeape. Jlomuia ouepens 10 MEHS. Cobpanuce I'.A. TaryHos,
IL.A. Yepenxkos, IT.A. Psa3un, O.A. Bansanep, H.I1. Cobennn u apyrue co-
TPYOHHKH. I pa3sBecun yxke roTOBBIEC JIMCTEI M MHE MPENOCTaBHIIN CIIOBO.
U ... 1 paBait UM ¢ BOORYLIEBIEHHEM PaccKashbiBaTh O TOM, KaK M KTO H3-
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MEDSIM ¥ U3MEPSIOT H0OPOTHOCTE pe3oHaTopoB Ha CBY, U kak 310 Aenan
i, U 4TO MOJYy4YMIIOCh... MHHYT 4epe3 ABaluUaTh s 3aMETHI HEKOE HENo-
BOJBCTBO Y MNPHCYTCTBYIOIIHX. OCOOEHHO MOABMXHBIMH  OBUIH
O.A. Banpauep u I1.A. HepenkoB. Oanaxo I'.A. TsaryHoB BceX YCMHPHI H
JaJl MHE JOTOBOPHUTH A0 KOHLA. 3aTeM OH Jal BO3MOXHOCTbH 33a1aTh MHE
BOIPOCH!, HO UX ObLIO Mano, T.K. 60SUIUCH, YTO A OMATH 3aTOBOPIO. B 3a-
kmouenue I A. TsaryHoB ckazan 6ykBanbHO cienyomee: «rope Cepree-
Bu4, Bbl HaM Bce OueHb MHTEPECHO paccKasald, HO Bamie BBICTYILIEHHE
anunock 43 muHyTel. Ha I'DOK Bam mpenocraBatr pernameHT He Oolee
14 muHyT. BaM Hago XOpoIIO MHOATOTOBHUTBCS, YTOOBI M3JIOKHTH CaMoe
TJIaBHOE B BRITOJIHEHHOH Bamu paborte. Iloxanyiicta, yuture 3to». S u3-
BHHMWJICSA Tiepes INPHCYTCTBYIONIMMH 3a CTONb JOJTHHA AoKi1an u obewan,
gyTo yury. Ha 'K 1 roBopun poBHO 14 MHHYT M KpaTKO OTBETHJ Ha BCE
Bonpocsl, a 10 I'OK nmomyuun seirosop ot H.II. Cobennna 3a To, 4yro TaK
JOJITO TOBOPHJI Ha MPE3aIlUTe.

I''A. TAryHOB K KaXJ0MY COTPYAHHKY M JaXe€ K CTyAEHTaM OTHO-
CHIICA KaK K paBHbIM, ¢ yBakeHHeM M JoBepHeM. OnHaabl JIETOM MHE
HyxHa Obl1a cripaBKa U3 KaHUEIAPHH HHCTHTYTa, KOTOpas, Kak H peKTopart,
Haxoauiach Mo azapecy: yi. Kuposa, 21. IlomHuMaroch o JieCTHHIIE, Ha-
BcTpeuy uzaeT I'.A. TaryHoB. OH MOMHTEPECOBAJICA, €CTh JH KTO €IlE C Ka-
¢enpsl 31ech Ha KHpOBCKOH. S OTBETHI, YTO HET, NPAaKTHYECKH BCE B OT-
IIyCKe, a 4 MoKa eule Ha npakTuke Ha Cokose. OH Beses MHE HATH € HUM K
PEKTOPY U COTJIACOBAHHA MHChMa B NOJAEPXKYy BkmodeHus B IIpaBu-
TEJIbCTBEHHBIN IJIaH CO3JlaHHs IIPOTOHHOIO LMKIIHYECKOTO YCKOpHTEJS Ha
s”epruio 70 I'3B, cTpoHTENECTBO KOTOPOro ITaHHPOBAIOCH OCYLIECTBHTD
B I. IIporBuno. U MBI BrpoeM — pekTop, TAIYHOB U A — COTJIaCOBAIIH IHCh-
MO-TIOJZIEPKKY, KOTOpoe H yuuio o MUDU B Munpy3, Muncpeamam u
Axkanemuio nayk CCCP.

Oner AunaronbeBHY BanbaHep mpeKpacHO YMTan JIEKUHH M Bcerza
YETKO paccYHThIBAT 06beM MaTepHana B oTBoAuMBIEe vacel. UM Owno co3-
naHo yuebHoe mocobue M msmaHo B MHUOU B dopmare A4, yro ObuIO
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yaobHo ana cryldeHtoB. Ok3ameHbl O.A. BanbaHep OpHHHMAN MO IUIaHY,
OTBOIUB CTYIEHTY 10 45 MHUHYT Ha NOArOTOBKY M 15 MHMHYT Ha cljady 3K-
3ameHa. MHe nocrtaics 6uiert, Ha ABa BOIIPOCa U3 KOTOPOTO i CXOLy Harlu-
caJl KOHCIIEKT OTBETOB Ha 3K3aMEHAIlMOHHOM JIHCTe, Kak TpeboBan Banpa-
HEp, a Ha TPETUH BOIpPOC 110 aHTEHHAM BpPOJE BCE 3HAIO, 4 UTO HalHCaTh,
Hy HHKaK He coobpaxy. Ilogomuia oyepens oTBedats. Banbanep npocMmor-
peJl KOHCIIEKT OTBETOB M CIPAILUBAET: «A re Ipo aHTEeHHBI?». S roBopro:
«He nomuto». OH Hayaym MEHA CHPAIUMBATH PO KOIGGHLIMEHT yCHICHHS,
npo ko3hGHIHEHT HANpPaBIEHHOCTH H BCE OCTANbHOE, a S BCE OTBETHI.
Oner AHaTonbeBHY OOMAYHMBO CIIPOCHI: «A nodeMy He Hanucan?». OxHa-
KO TocTaBuI "OTJAM4HO". B masnbHeiiieM OH JOBEN MpHEM-cady 3K3ame-
HOB 10 coBeplieHcTBa. Brisemusan Ha kadeape U oOBABIAT HA KOHCYJIb-
Taluy rpaduk Iid CTYJEHTOB — KOMY H BO CKOJIBKO IIPHXOAUTH Ha 3K3aMeH
¢ MHTepBaJIoM 15 MHHYT. I103TOMy CTYAEHTH He TOMWJIHCH B OuepeAd Ha
cAady 3K3aMeHa, a IPUXOAMIIHM 3a 15 MHHYT A0 Ha3HAUEHHOTO BPEMEHH.

B konue 60-x romos XX Beka u B 70-x rojax kadenpa TecHO cO-
TpyAHH4Yana ¢ TOMCKUM [IOJUTEXHUYECKHM MHCTHTYTOM H IPEXJe BCEro C
HUUADAD npu TIIHM, xoTopel NpOBOAMI pETyNsApHBIE BCECOH3HEBIE
koH(pepeHuu B pamkax MuuBy3a CCCP mo 3neKkTpoHHBIM yCKOPHTENSAM.
Oner AmnaronmseBud BanpgHep ObUT JM4HO 3HAKOM ¢ pektopoM TIIH
A.A. BopoOreBriM, ObL1  BBHICOKOTO MHEHHS O MOJOAOM Y4YEHOM
AH. Jlnnenko, KOTOpBIM ycCHelmHO perajg Kpy[HblE HaydHbIE 3afaddl U
cTaBuI HoBble. B koHIiie 50-X rofoB oH ¢ 61eckoM 3aliMTHI KaHAHJATCKYO
JUccepTaluio, a B 1968 romy — JOKTOPCKYIO OHCCEPTALMIO U CTall 3aMec-
tuteneM aupekropa HUWA® TIIH, a BnociaeacTsMu JUPEKTOPOM HHCTH-
TyTa.

ITamMATHBIE MOMEHTEHI TEX JIET.

B 1972 romy 6vina ouepennas koHdepennus B ToMcke. Mens yro-
Bopui b.B. bexTeB exaTh moe3ioM, T.K. AemeBie, a 3a 3,5 CYTOK OTOCIIHM-
Cs M NOTPEHHpYEMCH, TOTOBACH K Aowkitany. Okasanoch, €XaTb TaK JOJrO
O4YEeHb YTOMHTENIBHO M "IrpsA3HOBaTO". B coceaHeM BaroHe eXajH COTpYQ-
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uukn UPII Bo rnaee ¢ C.I1. Kanuued. OHM Be3nH Ha KOHQEPEHUHIO [OK-
Jaabl Ipo MUKPOTPOHBL. TOJBKO TipHeXaH, MOCEMHINCh, U Cpa3y Haxo Obl-
0 MATH Ha IUIEHapHoe 3acelaHue B akroBelii 3an HUUA® TIIH.
C.I1. Kanunty mpuriacuid B npe3uauyM 3acenanus. On B 6enoit py6amke
6e3 rascTyka M BODOTHHMK 3aBEPHYT BOBHYTpb. 51 ILNENOTOM CHPOCHI
Bansanepa: «A uero Kanuua BopoTHHK 3aBepHYn?». Banpanep menkyi:
«Tsl HHuero He noHumaews. OH — cnopTcMeH». TOJBKO TOTOM s TIOHA,
Kanuna exan B noesne, v y 6enoii pybaiiky oT 1oTa M rapH OT NIapOBO30B
Y TEIIOBO30B BOPOTHHK CTaJl CEPO-YEPHBIM, H TPHUILIIOCH €r0 MOJBEPHYTh
BOBHYTPb.

KondepeHius, kak Bceraa, 3akaHYMBanach BceoOIIMM OaHKETOM,
KOTOpBIi, Ha ceif pa3, GbLT OpTaHH30BaH B TONBKO YTO OTKPHIBIIEMCS HO-
BoM pectopane «Ocenn». JleneratoB 6p110 MHOTO — 0K010 300 uenosek, a
MoxeT 6bTh U Oonbire. A.H. JluneHko 6bu1 X1e60CONBHBIM pacopsIHTe-
JeM u obewa, yTo Bcex obsA3aTensHO HakopMAT. OfHaKo 0COOEHHO Mpo-
rOJIOAABIIAsACA MOJIOAEKDb HAKMHYJIACh HAa 3aKyCKH, a 3aT€M M Ha 3aledeH-
HYI0 BKyCHYIO phIOy. A KOr[a yepe3 rojryaca InoJaiH OTOMBHBIE, TO OHH
yXX€ He MOTJIM HX OCHINTh. TakuMm obpazoMm, A.H. /luaeHko cBoe cloBO
caepxain. U3 ToctoB 0cOOEHHO 3aMOMHHMIICA TOT, KOTOPHIH OBUI NIpefOCTaB-
neH Jlebenesy A.H. On ckazan, yto ydyensiv OHUAH II.A. Uepenkosy,
H.E. Tammy u .M. ®panky 6buta npucyxkaeHa HobeneBckas mpemus H
KaXIOMy BblJjaHa Menanb. Ha Menansx nzobpaxeHa )KeHILIMHA, OJHLIETBO-
pAIOIIAS HayKy, KOTOpas CpPBIBA€T ONEXKIBI C OPYTOH JXEHIUMHBI, OJHIE-
TBOpAIOIIEH NpHpoAy, YTOOH OTKPHITH Bee ee TaHHBI. «Tak BHINbEM 3a TO,
4yTOOHI IEPBOH YJATI0CH 3TO YCIIEIIHO 3aBEPIINTH!».

Uepes Hekotopoe Bpems O.A. BanpaHep BBI3BAI MEHS H CKasal
«A.H. lunenko CoBeTOM 10 YCKOPHTENSAM 3apsKEHHBIX YaCTHL pEKOMEH-
nosaH B mpenceaatenu Komuccun no «McToYHMKaM HOHM3UDYIOIIMX H3-
ny4eHuit» npu Munsyse CCCP u eMy HyXeH 3aMeCTHTeNb — 3T0 Oynelb
Th». Tak B TeueHue psAna jJeT 1 ObUT 3aMECTUTENEM H BBINONHAI Bce pabo-
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Tbl, KOTOPBIE OH MHE [TOpYy4aJl, U OB ero JOBepeHHBIM THIOM B 3ToH Ko-
MHCCHH.

Kak-to pa3 mbr ¢ A.Il. KpiokoBeIM mocerund TOMCK ¢ LENIbIO MH-
cnekuun UPT-2000 — Broporo yuebHoro peakropa mocie MU®U, na u B
MHpE, TaK KaK He ObUI0 peaKTOpOB B BRICHIMX Y4eOHBIX 3aBeJCHHAX.

B 1o Bpemsa A.H. uneHko roTtoBun K ONYONHKOBAHHIO KHHTY
«CpepxmnpoBosilliue BOJHOBOABI U pe3oHaTope». S eMy cka3an, 4ro, mo
cnosam JI.M. CeBprokoBo#i, BCe, KTO MOMOTa]1 FOTOBUTh OTHENbHBIE pasje-
JIbl, Y4aT BCIO KHUT'Y HaW3yCThb. JIHAEHKO BO3MYILEHHO OTBEeTHI: «IloHuMa-
€llb B YeM [IeJI0... S| BBIACHHUII, YTO BCE MOHM IOMOIIHUKH 3HAIOT TOJILKO
CBOH KyCOYEK U HHUYEro He 3HAIOT NMpO OCTANbHbIE YaCTH KHHUIH, HaJ KOTO-
poO# 1, He pasrubas CMHBI, TPyIHIcA OOJblIe YeThIpeX MecsaueB. Temepb
Jaxe MosACHUIA Bce BpeMs OoiuT. S MM Benen BCIO KHUTY BBIYYHTh HaH-
3ycTh ¥ Oymy mpoBepats cam!». YU oHu Belyunnn. MHe oH nan Ha H3y4yeHHe
OIWH W3 MAUIMHOMHCHBIX 3K3eMILIAPOB pykomucH. B 1973 roay kuura
BBILIIA B CBET B H3JaTenbeTBE «COBETCKOE PAIHOY.

A.H. lupenko npoaeMoHcTpuposall HaM ¢ A.Il. KpiokoBeIM Bce OT-
KPBIThIE HarpaBleHua HayuHbIX Hccaeqoanniit HUHMSA®D TIIH, B ToM umc-
Jie ¥ HCCJIEOBAHHUS MO0 KOJUIEKTHBHBIM METOaM YCKOPEHH, IO BOJTHOBOI-
HBIM CHHXPOTPOHaM M OPHUIHH&IbHBIM METONaM YCKOPEHHS IMy4KOB IMps-
MOYTOJIBHEIMH BOJIHOBOJAaMH.

B 80-x ronax A.H. lunenko 611 H30paH 41eHOM-KOPPECITOHAECHTOM
AH CCCP #u nepeien na padory B AH CCCP B r. MockBe. OnHako oH
NpoAokKan HaydHBIE MCCIEAOBaHMA B 00JaCTH reHepalyy TMraBaTTHBIX
ypoeHeit CBY MONIHOCTH CHIIBHOTOYHBIMH BBHICOKOIHEPIeTHYECKUMH ITyd-
KaMH.

B 1988 rony koHuancs S-meTHHH Cpok H30paHHMA MO KOHKYpCY
O.A. Banbanepa B JOMKHOCTH 3aBenyoniero kadeapoi. B te roasl 3ase-
OyIOIUM Kadeapoi Mor OBITh COUCKATeNb He cTapuie 65 ieT, a Banpauepy
yXkKe UCTIONHUIOCh 67 net. X0Ta OH elle Obl MyXX4YHHA «4YTO HAIO» U CO-
bnpanca nopabortate 10 80 ser. K coxanenuro, O.A. Banbaxep He moxuin

40

BCero 5 aHeit 10 ceoero 80-nerus. CBernas namste eMy. A B 1988 rony na
AOKHOCTE  3aBEAYIOWICr0 Kadenpod Oblma NpeinokeHa KaHIMAAaTypa
A H. lunenko, ¥ nogan 3assienne HM. ["aBpHITOB, KOTOPOTrO MEI OTFOBa-
pUBaJHY OT y4acTus B KOHKypce. B pesyibrare kadenpa moanepxana KaH-
muparypy A.H. unenxo, a H.M. T'aBpHIIOB CHAN CBOK ¢ KOHKYypca. [JlBa-
AUaTh BOCbMOro Hosabpsa 1988 roga momaBnsomuM GOJBIIHHCTBOM TOYO-
coB CoBeToM MHCTHTyTa Obl1 H36paH A.H. JluneHKO, KOTOPBIHA yCIEeImHO
BO3rnaBiser Kadeapy Gonee 18 ner.

A.H. lufieHko Ha BBICOKOM YPOBHE MOAAEPKHBACT TPaAWLIHOHHBIE
HafpaB/eHUs Pa3BUTHA y4eOHOro Mpolecca M Hay4HBIX MCCIeJOBaHHi,
3QJI0KEHHBIX €r0 NPeAeCTBeHHUKaMM, H aKTHBHO BHEIpSET HOBEIE, OTBe-
4aolliie COBpeMeHHbIM TpeboBanusM. B yyeGHOM mpouecce — 31o moaro-
TOBKAa BBICOKOKBAIMQUUMPOBAHHBIX MOJIOABIX MperofaBaTenell, Mpexe
BCETO M3 4YHCJIa COTPYIHHKOB, YCIIEUIHO 3aKOHYMBILIHX aCIUPAHTYPy U 3a-
WHTHBINNX JUCCepTalHi. BBeneHsl HOBBIE yueOHBIE Kypchl, naGopatop-
HBI€ [IPAKTHKYMBI,

Cosnana  HayuHo-MccnenoBaTelbckas — naboparopus  «CBU-
OHEPreTHKa», KOTOpas 3aHUMAETCA MCCIENOBAaHHEM MPOLECCOB paspylie-
HHA pa3sIMYHBIX MaTepHasoB rpu cBepXxObicTpoM Harpese CBU-3Heprueit.
B 2005 — 2006 rogax B maGoparopuu B paMkax 1orosopos ¢ AK «Anpoca»
BBIMOJHEHBI HCCNEI0BAHUA MPOLECCOB DPa3spylIeHHs KAMOCPIUTOB MNpH
cBepx6bictpom CBU-Harpese. B pe3oHaTopHBIX paboumx kamepax MpoOMc-
Xoaun 06beMHEIR HarpeB kuMGepuToB 10 TeMnepatyp 150 °C npu rpau-
€HTax pocra Temmepatypsl 40 rpan./c, NPUBOAAIIMI K Pa3pyLICHHIO MOPO-
Apl. PaspaGoTaHa ycTaHOBKa PE30HATOPHOIO THNA JUIS NPOCHLITHOTO pa3s-
pylieHus KUMOEpINTa U BBIMOJIHEHO ONpENEICHHE TEXHOIOIHYECKHX Ma-
PaMeTpOB MPOLECCOB paspyHIeHUs KUMOepauToB. Takast HOBas TEXHONOTHA
pa3pylueHuss KAMOEpIINTa MOBLICHT COXPAHHOCTh M3BJICYCHHS aIMA30B U3
TIOPOJIBI 10 CPAaBHEHHIO C TPAAHULMOHHBIM METOIOM, IPH KOTOPOM IMpOHC-
XOIMUT YaCTHYHOE MEXAHWUYECKOE paspyLIeHUE TpaHei anMa3os. PaboTel mo
CBY-paspymenvto KHMOEpIHTOB NPOBOASATCS BIIEPBBIE B MHPE.
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JpyruM nepcreKTHBHBIM HalpaBJeHHEM JIabopaTOpHH sABIAETCA
CO3/laHHe HOBBIX HUCTOYHHKOB cBeTa. OTMETHM 31ech, 4To I.A. TAryHOB
BIIEpBBIC cTan 3aBeAyroluM kadenpoir MOU «DnekTpoBakyyMHOH H CBe-
toTexuuku». A.H. lunenko depe3 60 ner Onectsme peiraer 3agady Io
CO3/1aHUI0 COBPEMEHHBIX HCTOYHHKOB CBETA.

Hctounnku ceeta Ha Oaze CBU-paspana B mapax cepbl 0071aJaroT
CHEKTPAJILHBIMH XapaKTEPUCTHKAaMH, ONHM3KHMH K COJHEYHOMY CBETY, H
snepreTuyeckoit 3¢ dextuBHocThi0 60nee 80 JIM/BT ot cetu. Tpaaunon-
HO B TaKUX UCTOYHHKAX CBETa Mcnonb3oBanack MouHocts CBU-nuranns
o1 600 BT u Bbllte. CYUTANOCH, YTO C YMEHBIIEHHEM MOIHOCTH JHEPIeTH-
yeckas 3¢ pEKTUBHOCTh HCTOYHUKOB CBETA najgaeT. B paborax, BeINOMHEH-
HBIX [0 Hay4HBIM pPYKOBOACTBOM A.H. JIMIeHKO, nOKa3aHa BO3MOXHOCTD
CO37aHUA MCTOYHHUKOB cBeTa ¢ NoHmkeHHOH CBY-momuocThIO. OcCeHbIo
2006 roga B pyKOBOAUMOH MM Hay4HO-HCCIEAOBATENbCKOH 1abopaTopHu
«CBY-3HepreTuka» OBLT CO3[aH 3KCIEPHMEHTANBHBIH HCTOYHUK CBETA C
CBY-momHocteio 220 Br u 3HepretHyeckoil 3¢¢ekTHBHOCTBIO Oonee
80 JIM/Bt. McTO4YHHK CBeTa C TAKHMH 3HEPTETHYECKUMH XapaKTePUCTHKA-
MH pa3paboTaH BIEPBLIE B MUPE.

Ha xagenpe ¢ 2002 rona B paMKax X0340TOBOPOB H TOCOIOKETHOTO
¢$uHAHCHPOBaHUA BeayTcs paboThl MO NPHMEHEHHIO BHICOKOYACTOTHBIX H
CBY-TexHOMOrHH NpH yTHIH3ALNH )KHUAKHX PaJHOAKTHBHBIX OTXO/O0B.

Pa3paboTaH, co3gaH M UCIBITAaH OPHUTHHAIBHBIA MAaKeT JBYXCEKIIH-
OHHOTO POTOPHOTO KaJbLIHHATOpPa MOIIHOCTHIO 30 KBT ¢ BBICOKOYACTOT-
HBIM MHAYKIMOHHBIM HarpeBOM Bpaljarouencs MUIMHIpHYecKoi paboueit
KaMeps! JUIMHOH 2,5 M u auametpoM 270 MM. YcTaHOBKa mpeJHa3sHa4YeHa
JUIA BKJIFOUEHHS B TEXHOJOTHMUYECKYIO CXEMY MEpepabOTKH KMIKHX Paao-
aKTMBHBIX OTXOJOB Ha CTaJuH O0e3BOXKHMBAaHHA OTXOJOB M IONy4YeHHS
kanbuuHata. B 2006 roay xaneluHaTOp NepenaH 3aKka3z4uky.

Pa3zpaboTtana u co3mana ycranoBka Ha 0aze CBY-reHepatopa moumi-
HOCTBIO 5 KBT [u1d IU1aBJI€HHA CTAPTOBOMH IMUXTHl HA OCHOBE a30THOKHCIIO-
IO HaTpH4, IOMELIAeMOH Ha MOBEPXHOCTHBIN CJIOH CTEKIOMACCHI, C ENBIG
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obecrieueHus MOCIENYIOUIErO Pa3orpeBa CTEKIOMACCH B TUIABHTENE «XO-
TOAHBIA THreNb». Ha ycTaHOBKe yCIElIHO BBIMONHEH KOMILIEKC JKCNepH-
MCHTAJIbHBIX UCCJICIOBAHHIA.

B nocnennue rogsr A H. JInienko BBeN TPaaHIHOHHOE COBMECTHOE
YaeNHTHE 3alIMTHUBILNXCA IHIJIOMHHKOB M ['OCyaapCcTBEHHOH 3K3aMeHa-
IHOHHOH KOMHMCCHM, Tl€ BeIyLIHE Y4YeHble M IOCYIapCTBEHHBIE NCATENH
HamyTCTBYIOT HOBOE IIOKOJICHHE BbIIYCKHHKOB Kadeapbl HA YCIEIIHYIO
paboTy Ha 61aro Hamieil cTpaHbl. BEIMYCKHHKM JEIATCS CBOMMH BIEYATIIE-
HUAMH, I0XKETAHHAMH U BHIPAXAIOT 6/1ar01apHOCTh Kadeape, HHCTHTYTY U
npenonasaresaM. Ecau I'OK — 310 mocneanuii sx3aMeH — 3aminTa JUILIoM-
HOrO MpoekTa, To cobpanue mocie 3acenanus DK Moxuo Hazeath Ilo-
CBALICHUEM BBITYCKHHKOB B HH)XEHEPOB-PHM3HKOB Oyaymiero Hamei Po-
JUHEL.
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1.3. Botnycknuxu Kagpedpul, nonysuguue

1949 200
Artabek B.A.
Muxaitnosckas I".H.
Ipokodresa B.B.
IMpyakosckas O.B.
pynkosckui I'.I1.

1950 200
Brnromkuna H0.A.
I'ekxep U.P.
Hlensona B.H.
Hlensmuua C. 4.

1951 200
Bansauep O.A.
Jenuncos HO.H.
Kapernukos J.B.
Hlurun B.A.

1952 200
Bsenenckuii B.H
Januiakun U.C.
Ecun C.K.
Kopanbckuii I'. A,
Maiiep J.B.
MamonoB A.K.
Mprsuukos K.IT.
Oscsanuukos C.b.
ITuckos M.II.

OUNIIOM C Oomauuuem
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Xabaxmaies A.T.
opun K.H.

1953 200
Betun HO.I1.
Janunos B.H.
3opun .M.
Kanyunukos B.H.
Konsra B.B.
Kpacnos H.H.
Munosasos O.C.
Mockanes B.H.
Paiizep M. I
HlanruoB A.B.

1954 200
Ap3yMmaHOB A A.
Baxpyomn 0.1
I'opoxankun K.A.
I'pawnn 10.M.
IMnothukos 10.11.
IIstHOB E.T.
XonmoBckwuii 10.A.
Yereptkos B.H.

1955 z00
Ba6uues A.IL
I'naskoB A A.
JdmurpoBekuii ITA.

Mopos B.H.
CunenpHHKOB M.B.
Cob6ennn H.IT.
Xpabpos B.A.
[Ipiranos B.M.

1956 200
Buckosa M.B.
I'acc B.®.
Knumos K.I1.
Koznos O.B.

1958 200
I'aBpunosa P.K.

1960 200
Onuurenko JI.M.
Cenesnes B./I.

1961 200
Anpapromns O.C.
Bapunos B.H.
Koposa B.H.

Tyes B.M.

1964 200
Tkau FO.T'.
®denoros 10.C.

1965 200
Bonoaun B.A.

1966 200
ITonos B.E.
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1967 200
ABepbanos B.H.
ITerposuu B.B.

1969 200
I'opbaros B.C.
I'ycapos B.H.
Kucneros A.B.
ITpeizennopd B.A.
Canrrukos B.M.

1970 200
benora T.H.
Kopmynos A.M.
Ilerpos B.H.
Tepemkun FO.M.

1971 200

Aradonos A.B.
Hauunos B.B.
3o3yns 10.T.
Ctynun A.B.
Cyxosckuii E.C.
Tynunos B.M.
Hlankux 1O.I1.

1973 200
Kpacrenes E.T'.
ITasun K.H.

1974 200
Hopoxun H.H.
Moposos B.JI.
IloBonkrHoB B.B.
Virakos A.H.



1975 200
Bokapes A.H.
I'opaees B.C.
I'y6anoB A.B.
Koruu B.B.
Octpoymos I1.H.

1976 200
I'puropres B.B.
Kpasuyk J1.B.
ITasnos H.H.
ITonskos B.A.
Poszanos H.E.

1977 200
Awnroral A.B.
IInnak O.B.

1978 200
Kupepnun B.I1.
®demenko A.B.

1979 200
Hsanos C.B.
Hukurua U.b.
IInoraukos B.B.
Po3e A.B.
Tarapauxos B.A.
Tymes H.P.
Tymesa M.B.

Isenos-11ImnoBckuit Y. H.

1980 200
Ao6pamenko H.1.
Betpos B.B.
I'opHocraesa O.B.
Jlaxtypos H.C.

1981 200
Bopo6ses H.A.
I'apmam AT
I'ynpsaun ALJL
[aroxun B.JL
IlIkapaukos M.JL.

1982 200
BysaHxos B.H.
Bosuecencknii K.B.
Mosxaes H.C.
Cksopuos B.B.
CmupHoB A.B.
Crotun O.H.
Xamanos C.A.
Iypymnos I1.b.

1983 200
Banosues I'.A.
Bacunesckuit 1.A.
Hepsabkun A.B.
3Barunnes B.JL
Munamkus H.B.
Hosuxos A.Il.
®emopos C.A.
®emopuenko B.A.
IanteipeB A.IL

1984 200
Bunokypos JLA.
I'epacumos C.B.
I'op6atko B.H.
I'ybanos C.H.
Ky3smun U.A.
Jleonos B.B.
Muxaiinos E.C.
[lankun A.T'.

1985 200

I'onuapos B.B.
Komnsuios J1LH.
MsickoB I'.A.
ITonsxos O.B.
Octpukos C.B.
®poios A.B.
Axymnn BJI.

1986 200
bonnapeunko I1.B.
3aiikosckuii U.U.
KoxeBHHKOB A.B.
Mycun 1.3,
Hosuukos C.B.
Poanukng U.T.
CelBakuH A A.
Hlanaes B.®.
OnpkuHa A.B.

1987 200

Ansberkos C.B.
Bacunses I1.B.
I'op6ynos M.E.
TI'octeB B.A.
H3maitnos A.B.
Ko3snos A.®.

PeBkoB A.A.

1988 200
Bacunesckuii J1.B.
I'nmaBarckux K.B.
Hukonaes C.M.

1989 200
Kyssmenko I'.A.
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1991 200
Pynakos A.M.
Jlaunnos M.B.
Hranos C.B.

1992 200
Ko3znos O.C.

1993 200
XKorones I1.B.
Hapckuiit 1.B.
Hukonaes C.B.
ITonos A.IT.
Crtporanos B.A.

1994 200
Banskos JI.A.
Ecun E.A.
Kouaparenxo I1.B.
Conos O.H.
UYepneiuies A.H.

1995 200
®enoror M.H.
IOmames C.E.
Apsrua C . H.

1996 200
Bbenoycos B.E.
Koctun JI.B.
Heuaes P.A.

1997 200
Bapa6anos A.T".
Hcaes A .H.
Maszenos B.E.



1999 200
bapabaHoB A.b.

2000 200
I'yropos JL.A.
CynumoB A A.

2001 200
Tuxonos /1.B.
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2002 200
Jmutpues M.C.

2004 200
Tepexuna C.B.

2005 200
beckposHnsni IL.A.
["aBpunoB M.K.

e
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1.4. Cocmas xagheopui

IlpukazomM 1o MOCKOBCKOMY 3JHEPreTHYECKOMY HHCTUTYTY M.
B.M. MonoroBa npennucaHo: opzanuzoéams na Duszuxoinepzemuue-
cKoM ¢paxynrememe kagedpy InexmpoeaxkyymMuoii Quiuku u 31eKmpo-
HbIX ycKopumenell, naznauums c 1 aneapsa 1948 200a ucnoausouum
obazanrocmu 3asedyioujezo Kageopoii ooyenma Tazynoea I'.A., oceobo-
oué ez0 om obn3annHocmeli doyenma Kaghedpsr IneKmpoBaKyymHol
MeXHUKU U C6EMOMEXHUKU.

OcHoBaTenn kadeapbl DIeKTPOPH3IHYECKHX Y CTAHOBOK

Bexkcnep Bnagumup Hocudosuy
Komap Anton IlanTeneHMOHOBHY
MenbmnkoB Muxaun FBanoBuY
Tarynos I'eopruit AnexcaHpoBu4
Yepenkos [laBesn AnekceeBH4

Buigaomuecsi BRINYCKHHKH Kadeapbl J1eKTpoPH3IHYECKHX YCTaHO-
BOK

bornanoBuu bopuc IOpreruy
Bansanep Oner AHaToIbEBUY
I'nmyxux Bacunuit AnapeeBny
HBanos Ceprelt BnagucinaBosuy
Cobennn Hukonaii IlaBnoBuy
[ITansHOB Anekcanap BceBonoaosHy
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HIX yke HeT ¢ HaMH

ba6xun Bopuc Hukonaesuy
bapa6anuikos Bukrop IMerposuy
BrixoB Bopuc Anekcanaposuy
borossnenckuit Bennamun
Huxonaesnu

Bansauep Oner AnatonseBud
Bucarun Urops Hukonaesnu
Bracona Jlro608s TuMogeesna
Bonoxun Bukrop Anexcanaposud
Bockpecenckuii Anaronuit
HuxonaeBuu

I'aBpunoBa Mapus Muxaiinosna
Iacc Buranuii ®ununmnosuy
I'naskoB Anaronmii
Anekcanaposuy

HoraauH Anekcanap AHTOHOBHY
JXKurapeB Anjapeii AnexcanapoBuy
3aiinieB Bacumuit AnexceeBuu
3sepeB bopuc Bnagumuposny
Kanyruna Auna CemenoBna
Kapramepa Auna I'aspunosna
Kopo6os Anexcauap Aunpeesuu
Kosyes bopuc Muxaitnosuy
Ko3snos Bagum Iasnosuy
Kpectuukos Apkanmii IMmuTpreBry
Kpachononsckuit Beesomog
Anexcanaposud

JIu DnbBuUpa AnekceeBHa
Makxkapos Iletp Usanopuu
Menbmnkos Muxaun FBaHOBHY
Memkosa 'anuna MBanoBHa
Mutpses Anekcanap Muxaiinosuy

Munoanos Oner CepreeBuy
Mouanos Bsiuecnas UBanosuu
Hacrroxa Anekcanap UBanoBHy
Hukonaesckuit Hocugp Genoposuu
Hosukos Huxonait Eroposuy
Ocranun Bragumup
AnekcanapoBuy

IMerymxoB FOpuit Hukonaesuy
ITyuxoB Bukrop Hukonaesnu
IatnoB EBrenuii I'puropseuy
IlnueB Onyapn ABpaaMoBHY
ITonos Bopuc Muxaiinosuy
IMonsxos Bukrop ABepesanoBuy
PycunoB Bopuc BacuiaseBuy
ProtoB Bukrop Hukonaesuu
CesprokxoBa Jlronmuna
Muxaiinosua

CemeHnoBa Onbra Hukonaepna
CunensHUKOB Muxamn
Branumuposny

Cokonos Bopuc Anekcanaposuy
Crenkun Bragumup YUBaHoBuy
Tarynos I'eopruit Anexkcannposuy
Tparos Anexcaunp ['eopruesny
Tropun Bnagumup Hukonaesny
Tropuna FOnus EBrennesHa
Yepenxkos [1aBen AnexceeBuy
Yucrsaxos [lerp Hukonaesuu
¥Oaun Jles Unbuu

lagponoB Bragumup Bacuiabesuy
Hladpanos Cepreit Cepreesuy

O~ N AW N

bk et ek e
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15
16
17

18
19
20
21
22
23
24
25
26
27

HuiHem Uit coctaB xagepabl

ABepbsHoB I'epMman IleTpoBuy
AHomuH AHTOH BacuibeBuy

baes Banepuiit KoncrantuHoBHY
benses Oner Kupwiosnu
bexnemues Butanuii Bukroposuu
bynanos IOpuit AnekcanapoBuy
bynxua Banepmit AHapeeBuy
Bnaaumuposa Jlrogmuiaa AnekceeBHa
BopoHnioB BukTop AnekcaHapoBH4
TI'aBpuiioB Hukosnait MuxaittoBuu
I'ycapoBa Mapus AnekcanaposHa
Jmutpues Makcum CepreeBuy
Jmutpuesa BanentnHa BukrtopoBHa
Hunenko Anapeit Hukonaesud

Emncees Peitaronsa EBrensesuu
3BoHapeB Hrops AnexceeBuy
Heanos Cepreit BnaguciaBosud

Kamunckuit Bnagumup Uneny
Kusses Anapei AnexcaHapoBHY
Konackun Anexcanap JlaBuaosnd
Kopmynos Anekcanap MuxainoBHy
Kynos Urops AnexcanapoBud
Jlanasn Muxanun BnaguMHupoBHY
Jlykames Anekcanap AHApeeBUY
Macynos Dxayapa Cepreesny
Munosanosa Po3a AnlekcanapoBHa
ITono3os Cepreit MapkoBHY
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K.T.H., JOLEHT
acNupaHT

K.(p.-M.H., JOLIEHT

K.T.H., JOLEHT

K.T.H., IOLIEHT

I.¢.-M.H., npodeccop
CTapLIMH NMpenojaBaTenb
CTapLIMi pernoaaBaTelib
K.§.-M.H., AOLEHT
A.0.-M.H., npodeccop
acCIHpaHT

K.T.H., JOLEHT

HHXeHep | kaTeropuu
qi.-kopp. PAH, n.¢.-M.H.,
3aB. kadenpoi, npodeccop
K.T.H., JOLIEHT

K.T.H., TOLEHT

I.0.-M.H., 3aB. QHIHaNa
kadenpot

I.T.H., Ipodeccop

BeAy N HHXKEHED
BEIYINUI HHAKECHED
JOLEHT

CTapLIHi NpernojjaBareib
K.T.H., JOLEHT

JOLEHT

A.0.-M.H., npodeccop
K.T.H., JOLIEHT

K.§.-M.H., AOIeHT



28
29
30
31
32

33
34
35
36
37
38

39
40
41
42
43
44
45

ITonomapenko Aunekceit ['aBpunosuy
ITonos Bnagumup AHaTonbeBHY
Ipoxonenko Anekcauap BanepbeBuy
Pamukos Bragumup UBanoBHY
Ponnonos Auapeii EBreaseBuy

Pomane Anatonuit Camymnouy
Camomnn Anekcauap BsiuecnaBoBuy
Cadonora Huna Kupunnosna
CeniokoB Buktop AnekceeBny
Cob6ennH Hukonait ITaBnosuy
Cysoposa Huna I'eopruesna

Tomun Cepreii UBanosuy

PaneeB Annpeit AnekcaHapoBuY
@®omun EBrennit Anekcanaposuy
Hlatoxun Bagum JleonnnoBuy
UlukanoB Anexcanap EBrenpeBuy
Hlypenkos Brnagumup Bacunsesuu
Ilyxus Auron FOpreBuu
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K.T.H., Ipodeccop
CTapIIMH TpenoaBaTelis
K.T.H., JOLIEHT

K.T.H., JOLEHT

K.T.H., HHDKEHep-
3JICKTPOHHUK 1 KaTeropuu
A.0.-M.H., npodeccop
aclUpaHT

cTapiuuii 1abopaHT
A.T.H., mpogeccop

A.T.H., npodeccop

3aB. y4eOHoIi 1abopaTopu-
ei

aclupaHT

BEJYLIMH HH)KEHED
aclupaHT

K.T.H., JOLCHT

A.T.H., npogeccop

K.T.H., JOLEHT

aclUpaHT

I'naBa 2. Yueba Ha kadeape

2.1. Yuebnsrit yuxn « Ycxkopumenu 3apancennvix
yacmuy»

3.C. MacyHoB

OcHoBHOH 3amauelt py co3gaHuM Kadenpsl B 1948 roxy Grina noaro-
TOBKa CHEMHAIHUCTOB IHPOKOTO NMpo¢uid B 06JaCTH UCCICIOBAaHUS H pa3-
pabOTOK COBpEMEHHOH 3MeKTpO(H3NYECKOH ammapaTyphl U PELIEHHS
¢ yHAAMEHTANBHBIX Hay4YHBIX PO0IeM M AU HCHONB30BaHUA 3TOH anmnapa-
TYpHl B NPHKJIAAHEIX OONAcTAX TEXHHKH M mpoMbinUieHHOCTH. [lepBoHa-
yanpHOE Ha3BaHUe KaeApsl «DNeKTpoBaKyyMHas QH3HKa U BJIEKTPOHHBIE
YCKOPHTENIN» NOAYEPKUBANIO, YTO OCHOBHBIMH 0a30BBIMHM KypCaMH IOJIK-
Hbl OBUIH OBITH BaKyyMHas T€XHMKa M YCKOpPHTEIH. B MOMEHT co3maHus
kadenpel B CCCP u 3a pyOexoM mepBble YCKOPHTENH TOJILKO HaYMHAIH
HosBJIATECA. B Te BpeMeHa He ObUTO ewE CTpOitHOMH, 3aKOHYEHHOH TEOpPHH
U TeM Oosiee YYEGHHUKOB, IO KOTOPBIM MOXHO OBIIO YMTaTh 3TOT HOBBIN
kypc. [ToaToMy ang 4yreHMd JEeKUUi Mo ITOMY HOBOMY HAy4YHOMY HarpaB-
JeHUIO TpHUriamanick akageMukd Komap AwxrtoH IlanTenefiMoHOBHY H
Bekcaep Baagumup Hocudosuy (Oyayliuit ocHOBaTeNb YCKOPHTENBHOM
mkoinsl B CCCP), npodeccopa Pabunosnd Matseit CamcoHoBHY U PsazuH
ITerp AnexcanapoBud, a Takxe Oynymmii maypear HobeneBckoi mpemuu
akageMHK YepeHkoB IlaBen AjekceeBHY. YCIEIIHOE H3YyYECHHE HOBOIO
Kypca 6eu10 Gb1 HeBO3MOXHO 6€3 co3maHMs cnenuanbHOi yueOHoH nabo-
paTOpHH ¢ NEHCTBYIOIIHMH ycTaHOBKaMH. B Hayane 1949 roga Ha kadenape

53



NOSIBWICA TNEpBBIH yckopHuTenb — OberaTpoH. Ilocne mepeesna xadenpel B
HOBOe (oJiee pOCTOpHOE MOMellleHHe Ha yaI. YcueBuda B 1953 rony cos-
JamH NUKIOTPOHHYIO naboparopuio. Teneps CTYAEHTHI Kadeapsl MONy4YH-
JIM BO3MOKHOCTb IIPOBOJIMTH HA YCKOPHTEJIE IIPAKTHYECKUE 3aHATHS.

O6pazoBanue cnenyalbHOH HaydHOH Ipynmbl «¥Y» — YCKOpHUTENb —
ONpeleNHiIo JalbHelllee HallpaBieHHe NOATOTOBKH MOJIOJBIX CIELMATH-
croB. Kadenpa crana ceouMu criiaMu paspabaTbiBaTh M CO3/aBaTh JHHEH-
Hble BIEKTPOHHBIE YCKOPHTENH Ha HeOOJbIIHe 3HEPrud A/ HCIOIb30Ba-
HHA B (PH3NUECKUX M MPUKIATHBIX HenaX. Yxe K 1962 roxy 6bi1a cozmaHa
uenas cepus 3NEKTPOHHBIX yckopurened. B 3to BpeMs xypc mo Teopuu
YCKOpHTENEH yike MONHOCTHIO CIIOKWICS M CTAHOBHUTCA OCHOBHBIM. MHOrO
CHJI H SHEPIHH Ha CTAHOBJICHHE M COBEPILICHCTBOBaHHE 3TOr0 HOBOT'O Kyp-
ca oTIal nepBhld 3aBenyromui kadenpoi TsaryHos I'eopruit Anexcanapo-
Bu4. OH HamuMcan crenualbHOEe METOHYECKOe MocobHe 0 Kypey YCKOpH-
TeNed ¥ B MOCTIEIHME TOAbl CBOEH M3HM YMTAN ero CTyJCHTaM CTapiiux
KyPCOB.

B 1962 roay mocne Tparudeckoit rubenu I'.A. TaryHoBa kadeapy Bo3-
T7IaBUI K.T.H. JoueHT Banpauep Oner AnatonseBud. JletoM 1963 roaa ka-
(henpa BHOBb Tlepee3kaeT B HOBOE 3[jaHHe HHCTHTyTa Ha KammpckoM mroc-
ce. DTO BpeMs CTAaHOBWTCH HaualoM OypHOTO pa3BUTHA yueOHOM M Hayu-
HOH nestenbHOCTH Ha Kadenpe. Ilporcxoaur nanpHellinee cOBEPLIEHCTBO-
BaHHe y4eOHBIX KypcoB. PykoBoauTeneM LHKIa 1O yCKOPHTEIAM 3aps-
JKEHHBIX 4acTHI1l ObUT Ha3Ha4eH K.T.H. goueHT A.B. [llaneHoB. B 3TOT 1ukn
BXOAWI HE TONBKO GoubIIoi Kypc «TeopHs yCKOpeHHs 3apsUKEHHBIX Hac-
THI», HO H KypC 110 KOHCTPYKLIMH YCKOpHUTeNEH, a Takxke Kype « BpIxoHbIe
yCTpoicTBa yckoputeneit». IIpuMepHo B 3TO ke BpeMs Ha Kadelpe ObL1
3anymieH OeTaTpoH Ha 3Hepruro 15 MaB u Hawanu cosgaBate Paguanuon-
HO-yCKOpHTeNbHYyI0 naGopatopuro (PYJI) cHavana Ha 6ase yckopurens
VY-17, a 3aTeM cuipHOTOYHOTO yckoputensd Y-28. ITozxe B 1965 r. Gputa
co3jana Manas yckopurenpHas naboparopus (MVYJ]) Ha 6ase yckopurenei
V-18 u ¥-31M. Pa3zpabGotannsle Ha Kadelape JHHEHHbIE 3JE€KTPOHHBIE YC-
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KOPHTEIH M03BOJMIM IOCTaBHTh y4eGHBIH mpouecc Ha HOBBIH yDOBEHb
06yuenus cTyaeHToB. IIpu 3TOM B nporecce 00y4eHHA CTyCHTBI HE TOMb-
KO 3HAKOMMJIHCH C HOBEHIIMMH JOCTHXEHHAMH B 00J1aCTH YCKOPHTEIBHOM
TEXHHUKH, HO M CaMH NMPHHHAMAITH YYacTHE B MPOLIECCE CO3AaHUSA HOBBIX yC-
koputeneit. CTyaeHThl Kadeapbl NPUHUMAIH AKTHBHOC y4acTHE B KOHCT-
pyvpoBaHHMH U pa3paboTke HOBBIX yckopuTeneH. B 1961 roxy B MI/ICDI/I\ Ha
Hawell Kkadeape ObLIO CO3JAHO CTYAEHYECKOE KOHCTPYKTOpCKOE Oropo
(CKMB), xoTOpOe MOJI0KUIO Ha4yano CKHOOBCKOMY ABHXEHHIO B MacIlTa-
0e MHCTHTYTa.

CrezlyeT HMETh B BUAy, 4TO B TO BpeMs Halla Kadeapa Oblia eIHHCT-
BeHHo#t B CCCP, koTOpas roTOBWJIA CIELHAIHCTOB [0 YCKOPHTE/IAM IUH-
pokoro npoduis. Jlecats ner ¢ 1963 mo 1973 rr. yCKOpHTENbHBIH LMK
BosraBinaa npodeccop A.B. IllanbHOB, KOTOpBIH 3a 3TO BpeMs 3aLUMTHII
JIOKTOPCKYIO AMCcepTaliio. BoNbluoi BKag B pa3sBUTHE H COBEPLICHCTBO-
BAHHUA YCKOPHTEIBHOrO Kypca BHEC IPHIIAIIEHHBIH CIIELHaNbHO B KayeCT-
Be COBMECTUTEIIS BHauale JOLEHT, a 3aTeM M Ipodeccop, CT.Hay4. COTpYy -
nuk dusnyeckoro HHCTHTyTa Akagemun Hayk A H. Jle6enes. O cyect-
BEHHO OGHOBHII H MOJEPHH3MPOBAT KypPC IO TEOPHH YCKOPHUTENeH, EPBBIM
B MU®U cTan uuTaTh 3TOT KypC Ha aHIMIHIHCKOM s3bike. Ha pycCKOM A3bI-
Ke 3TOT ke Kypc uutan goueuT kadeapst [laraos E.I'. CtypenTsl Kadeapsl
Terepb CMOIJIM MO BeIGOpY CilywIaTh Kypc 1o «TeopHHu yCKOpHTeneH» Kak
Ha PyCCKOM, TaK M Ha aHMIMHCKOM s3biKe. Kpome JIEKLMH 1 MPaKTHIECKHX
sauaThii B PYJle 1 MVJle crayid NpoBOAUTBECA CEMHHApCKUE 3aHATHA IO
TeopuH ycKopuTerneil. IIpuMepHO B 3TO ke BpeMs Ha Kadeape ObLT co3naH
«Kny6 moGureneii yckopuTenei». PyxoBoautenem 3Toro Kny6a cran mo-
nomoi Hayunsiii cotpynsuk lO.A. Xnectkos. Ha 3acenanmsx «Ky6a»
Haubonee 0GO3HATENIbHBIE CTYAEHTHl MOTJIM YIIIyOMTh CBOW 3HAaHHA MO
TEOPHUH YCKOPHTelIeH, 3HAKOMUIIMCh C MOCICIHHMH JOCTHKEHHAMH B 06-
JIaCTH yCKOPHTE/bHOH TEXHMKH. B 9T0 e BpeMs MOABUINCH NEPBBIE y4eO-
HHKH [0 JMHEHHBIM YCKOPHUTEISIM, KOTOpBbIe ObliN HamucaHbl NMPenoiaBa-
tenamu kadeapsl O.A. Banbanepom, A.B. lllanenosbiM, A.Jl. BacoseM.
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Hozxe mnossunace mouorpadus O.A. Bambauepa, A.B. lllambaoBa u
A.H. lunenko « Ycxopsiowume BOIHOBOAB, TI€ BIEpBHIE B YueOHOM K-
TepaType pacCMaTPUBAIUCE BONMPOCHI HATPY3KH TOKOM B JIMHEHHBIX 3JIEK-
TPOHHBIX yCKOPHTENsX. ITO ObUIO BpeMs OYPHOTO pa3BUTHS YCKOPHTENb-
HOH HayKH B HalleH cTpaHe H 3a py6exoM. CTanu peryispHO IpOBOIUTHCS
MesxyHaposHble HayuHble KOH(EPEHIHH 110 YCKOPUTENSM y HAc B CTpa-
e, B EBpone u B CIIA. ITosiBUNHCE TeCHbIE Hay4YHBIE KOHTAKTHI C 3apy-
OexHbIMH yueHbIMH. B 5T0 BpeMs y Hac B CTpaHe u 3a py6exoM cTato pas-
BHBATbCA HOBOE HANPABJICHHE HAYYHBIX MCCIEIOBaHMii, CBA3AHHOE C pa3-
pabOTKOH HOBBIX METONOB KOJUIEKTHBHOI'O yCKOPEHHS 3apSKEHHbIX 4ac-
THL. JTOH TEMAaTHKOH CTalH 3aHMMAThCA MOJIO/BIE HAYYHbIE COTPYIHHKH U
CTYZ€HTBI — JUIIOMHHKH. M3 MOJIOIBIX 3HTY3HACTOB ObLT CO3MaH BpeMeH-
HBIH HaY4YHBIA KOJUIEKTHB, KOTOPBII IIOATOTOBUA TEXHMYECKHUI IIPOEKT JIH-
HEifHOro mpoToHHOro yckoputens «YCTYII», B KOTOPOM HOHHBIH My40K
YCKOpsUICs ¥ HOKYCHPOBAJICS 110J1€M CHIBHOTOYHOTO 3JIEKTPOHHOTO MyYKa.

Ycnexu xabeapsl B yueGHOH ¥ HAay4HOH paboTe GbLIM OTMEYEHB! M HE
pa3 Mmo4yeTHBIMH HarpagamMH Munsyza CCCP, mgunimomamu M Memamsamu
BIAHX. B 1979 roamy cotpynunkam kadenper O.A. Bampauepy wu
H.II. Cobennny BMecTe ¢ y4eHBIMH M3 APYrHX KPYMHBIX yCKOPHTEIbHBIX
LeHTpoB ObLia mpucyxaeHa I'ocynapcrsennas npemus CCCP 3a uccieno-
BaHHE M pa3pabOTKH JIMHEHHBIX 3JIEKTPOHHBIX yckoputeneif. Ha kadenpe
TIOABUIIMCE JIaypeaThl NpeMUH MoOCKOBCKOro koMcoMona. Jta Harpaja Obl-
JIa IpUCYXXICHA MOJIOABIM coTpynHuKaM E.P. Anenmny u B.B. BexteBy 3a
CO3J1aHHe MajIorabapHTHBIX NEKTPOHHBIX YCKOPHTENEH.

HoBbiM HanpasneHneM Hay4YHBIX MCCIIENOBAHHIE CTANIO CO3MAHHE MAJIO-
rabapuTHBIX MPOTOHHBIX ycKopHuTeneH. B 1978 romy ma kadenpe 6uuT mo-
CTPOCH HEpPBbI YCKOPHTENb MPOTOHOB Ha 3Hepruo 1 MaB ¢ opHruHans-
HOH yCKOPSAIOUIEH CTPYKTYpPO#, NPeACTABISIOUINH cOO0M LHIHHAPHYECKHUIA
PE30HATOp, HAarPYKCHHBIH CNMHUPATBHBIMHA PE3OHAHCHEIMU 3JEMEHTaMH. B
AajlbHerMIeM ObUIO CO3aHO ellle ABa IPOTOHHBIX YCKOPHTES.
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B 1980 roagy PYJI Belgenuics B caMOCTOATENBHOE HHCTUTYTCKOE HOA-
paszeneHHe, KOTopoe Bo3rnaBuil BepHyBmuiics B MU®U u3 mnurensHOM
3arpankoMaHaupoBkd npod. A.B. IllancHoB. Beckope u Manas yckopu-
tenapHas naboparopus (MYJI) crayma caMOCTOATENbHBIM MOAPAa3/ICICHHEM.
Iocne BrlAeneHus u3 coctaBa kadeapsl 3TUX J1abopaTopuil MaTepHaIbHasA
6a3a I SKCHEpUMEHTAIBHBIX HAYYHBIX HUCCIIEIOBAHUI NMPAKTHUECKH CRe-
Jachk K Hymo. B 310l curyanuu HeoO6XoauMo ObLIO MCKaTh HOBBIE HCTOY-
HUKH (PUHAHCHUPOBaHUS, aJalITHPOBATLCA K HOBBIM HEMPOCTHIM YCJIOBHSIM.
B 3THX ycnoBHAX OONBIIYIO POJIb B IPOJODKEHHH HAYYHBIX HCCIIEA0BAHUMH
no ¢Hu3MKe ycKopuTeleH M MOAAEp)KaHUH MaTepUayibHOH 0a3bl Kadeapbl
CBITpaJia IeATENBHOCT TeopeTHdeckod naboparopuu JJUMHYC, coznannas
Ha kadenpe B 1970 roxy. B to Bpems B 31o# 1abopatopuu paboTano MHOTO
MOJIOJIBIX HAay4YHBIX COTPYIHHUKOB U aCIIMPaHTOB, KOTOPHIE 3aHUMAJIHCh J0-
BOJILHO BXXHOM U1 TOrO BPEMEHHM 3ajadyei, CBA3AHHOM ¢ TEOPETHYECKUM
HCCIIEI0OBAHHEM JHHAMHUKH CHJIBHOTOYHBIX IMYYKOB B JIMHEHHBIX M LHKIIH-
yeckux yckoputensx. Corpyanuku nabopatopun JUHYC npuauManu
TAaKXKE HENOCPEACTBEHHOE y4YacTHE B KOHKDPETHBIX pa3paboTkax, BBINOJ-
HSEMBIX B PaMKaxX XO3[0TOBOPHBIX palboT ¢ KpyHMHEHUIUMH (PU3HMYECKHMH
uacturyTamu: UOBD (IIporeuHo), OUSAHU (dy6na), PHI] «KypuaToBckuii
uHCTHTYT», MPTH (Mockea), BHUHUI® (Capos), COTHU (Cyxymu). Co-
TPYJIHUKH nabopaTOpHH BHECIM BECOMBIH BKJIaX B pa3pabOTKy MpPOEKTa
yckopatomux craniuit 1ns YHK B [IpoTBHHO, B TPOEKTH MOJEpHHU3ALHU
KpYINHEHIINX CHIBHOTOYHBIX yckopHuTeneil «®akem» (KypuaToBckmii HH-
ctutyT) 1 Y-50 (BHUHUO®). Monoasie acnupaHThl U cOTpyAHHMKHM M-
HYC npuHuManu y4acTHe B pacdyeTe M MPOEKTHPOBAHUHM BCEX YCKOpPHTE-
JieH 37IEKTPOHOB M MayorabapuTHBIX HOHHBIX YCKOpPHTeNel, KOTOphle ObINH
co3zianbel Ha HaweH kagenpe B 70-Toie, 80-Thie roabl. CHIIAMH COTpYIHH-
koB JJUHYCa 6pu1a pazpaborana 6MO/IMOTEKa MPOrpaMM MO pacyeTy AH-
HAMHKH CHJIBHOTOYHBIX NMYyYKOB B YCKOPUTENBHBIX ycTaHOBKax. Cotpyn-
vukd JUHYC nponomkanu akTHBHO paboTaTh CO CTYICHTaMH CTapIINX
KypcoB. B centabpe 1982 roza Ha kadenpe ObLIO CO3aHO CTYIEHYECKOE
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obobeannenue «YCKOPUTEJIb» (CTOBYC). B co3nanuu CTOBYCa ak-
THBHOE Y4acTHe NpUHANU U coTpyaHukn JJUHYC.

B 1988 rogy HoBbIM 3aB. Kadeapoil cran wieH-koppecnonieHT PAH
A.H. Innenko. B 310 BpeMsa B Hayke H 0Opa3oBaHHH CIOXHJIACh HEIpo-
cTag cutyauusa. PuHAHCHpOBaHME HAYYHBIX HCCIIEJOBAHUI pE3KO COKpa-
THiock. CokpaTtuiics o6beM yuebHo# Harpys3k. B aTux ycnoBusx Ha ka-
denpe cranu pa3BuBaTh HOBYIO TeMaTHKy «CBU-3Hepreruka», 94To mo3so-
JIMIIO YIYYIIUTh MaTepuanbHylo 6a3zy kKadedpsl, BBECTH B paclUCaHHE HO-
Bble yueOHble Kypchl. CyllecTBEHHBIM COOBITHEM B Y4eOHO-METONHYECKOH
pabote ObLI nepexo] Ha HOBble yueOHbIE MIaHbl. B 3T0 BpeMs pykoBoau-
TeJleM IUKJIA [0 YCKOPUTENAM 3apsyK€HHBIX 4acTHL ObUT A.¢).-M.H., mpod.
I'naskoB Anaronuit AnekcangpoBud. Ilockonsky noTpeGHOCTE B MONOABIX
CHELHAINCTAX A7 OONBIIHX YCKOPHTEIbHBIX LIEHTPOB PE3KO COKPAaTHIIACh,
ObUIO pelIeHO 3HAYMTENIBHO pacIIUpUTh 6a3y pacnpelencHUs BBITYCKHH-
kOB Hamel kadenapel Ha paboTy B HHCTHTYTHI, Ile YCKOPUTEIH HCIOJIb3Y-
I0TCA Ul NpUKIagHBIX 3a/ad. [lepexon Ha HOBhIE yueOHbIE MUIaHbl OBLI
zapepuieH B 1997 rony. Temeps kadenpa cTana roTOBUTh HH)KEHEPOB-
¢u3uKOB N0 yeThipeM cneunanuzanusiM. CoOTBETCTBEHHO, 2-CEMECTPOBBIH
Kypc «YCKOpHUTENH 3apshHKeHHBIX YacTHI» OblT paciMpeH U npeobpazoBaH
B Kypc «2nexkrpoduznyeckue yCTAHOBKH M TexHojdoruu». Ha mectom u
CEbMOM CEMECTPAX B 3TOM Kypce H3J1araroTcs He TOJIBKO TEOPHUS U OCHOB-
HBIE 3JIEMEHTHl KOHCTPYKUHM YCKOpHUTENEeH 3apsXKCHHBIX 4YacTHIL, HO H
CHEUHaNbHO 00CYXKIAI0TCA BONPOCH! UCNONB30BAHUA Pa3HBIX THIIOB YCKO-
putened B sAepHOH ¢H3HKE, QU3HMKE 3IEMEHTApHBIX YacTHLl, a TAKXe B
OPHUKIaTHBIX 00JaCTAX TEXHUKM M TeXHONOrHdH. Ha BOCBMOM ceMecTpe B
nporpaMMy OBUTH BKJIIOYEHBI BOINPOCHI, CBA3aHHBIE C H3YUYEHHEM COBpE-
MEHHBIX Tpo0JIeM YCKOPEHHUS CHIBHOTOYHBIX ITy4KOB 3apsKEHHBIX YacCTHIL.
H3yyaeTcs MeTol BCTPEYHBIX NMYyYKOB H €r0 HCIOJB30BAHUA B DJIEKTPOH-
HBIX W MOHHBIX KOJUTaiepax, a TaKkKe HOBbIE METOAbl YCKOPEHHA 3aps-
’EHHBIX 9acTul. ITockoNbKy, IpU HAINUUH 6aKanaBpOB, 3TOT CEMECTD fB-
JseTcs BBITYCKHBIM, TPEThA 4acTh Kypca Oblla Ha3BaHa B TOYHOCTH IO Ha-
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3BaHUIO CNEHUANBHOCTH — "MHU3HKA MYYKOB 3apSXKEHHBIX YaCTHLl U YCKO-
puTenbHas TexHuka'. Ha 93ToM ke cemectpe B Pagmanuonso-
yCcKopHTenbHOM LieHTpe (6biBIumit PYJI) u B Manoii yckopurenbHoit 1abo-
patopun MU®DH Bemonusinuce naboparopHsle paGoTel Ha AEHCTBYIOIIMX
YCKOpHTEISIX.

Kpome yexumii 171s1 CTyJEHTOB CTajdd NPOBOIUTHCA TAK)KE CEMHHAp-
CKHME 3aHATHA 10 Teopun yckopurened. Ilocne cmepru mnpod.
A.A.TnaskoBa  YCKOPHTENbHBIH LUK BO3TJIaBHJI npodeccop
3.C. MacyHoB. Kypc «Onekrpodusnyeckue yCTaHOBKH M TEXHOJOTHH»
CTal H JalbIlle MOJAEPHU3HPOBATHCA C YUETOM HOBBIX COBpEMEHHBIX 3a/ad,
KOTOpble BO3HHUKANU Mepel pa3paboTYMKaMHU yCKOpPHTENeH, U H3MEHEHHUH
TpeOOBaHHH K MOJIOABIM CIELHATHCTaM MO CreuHanbHOCTH «PU3HKa Myd-
KOB M YCKOPHMTENBHas TeXHHKa». B 3moxy OGypHOro pa3sBHUTHS BBIYHCIIH-
TEJIbHOH TEXHUKH H INOSBICHHS MEPCOHATBHBIX KOMIIBIOTEPOB CTIO BO3-
MOJKHO KpOME CEMHMHApCKUX 3aHATHH NPOBOTUTH CO CTyaeHTaMH Jabopa-
TOpHblEe pabOTH B KOMIBIOTEPHOM Kiacce ¢ Ienbio Gonee yrmyOneHHOro
U3y4YeHHUsA IHHAMUKH MyYKOB B JIMHEHHBIX M LHMKIHYECKHX YCKOPHTESX.
3.C. MacyHoBbiM 1 C.M. [101030BEIM OBUTO MOATOTOBJIEHO CHENHUANBEHOE
MeToAHYecKoe nocobue, rie U3JI0KeHb OCHOBHBIE TEOpETHYECKHE BOIPO-
CBI, CBA3aHHBIE C KCCIENOBAaHHEM NHMHAMHUKH MYYKOB, H JaHO moApoOHoe
onucaHHe KaxaoH nabopaTopHo# paboThl. B HacTosiee Bpems 3TH 1abo-
paTopHbIe paboTHl BEINOJMHAIOT CTYAEHTE! Ha 6, 7 U 8§ cemectpax. bosbuine
BO3MOXXHOCTH OTKPBUIHCH IIPH UCHONB30BAaHNH HHTEpHETa B y4eOHOM Ipo-
tecce. IIpu MOAroToBKe JOMANIHUX 33aJaHUH 10 Kypcy «PHU3HKA MYYKOB U
YCKOpHTEIbHas TEXHHKA» CTYACHTHI C IOMOLIbI0 MHTepHeTa y3HAIOT 0 NOo-
CIEIHUX NOCTHXEHHUAX B QU3HMKE M TEXHHKE YCKOpHTeNeH, 3HaKOMATCA C
HOBBIMH YCKOPHTE/IbHBIMHM LIEHTPAMH, C IUIAHAMH CO3JaHHS HOBBIX YCKO-
pHUTENEH.

Ha 9 cemectpe, Koraa HayvHaeTCA CIIELHANH3ALHUI Y CTYJEHTOB, KypC
«QneKkTpoU3UUECKUE YCTAHOBKH M TEXHOJIOTHM» JEJMTCA Ha TPH CaMo-
CTOATENbHBIX pa3jena: «Pu3uka CHIBHOTOYHBIX My4yKoB», «IlepHomnye-
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CKHE YCKOPSAIOIHE CHCTEMbD» H «BBIXOIOHBIE yCTPOHCTBA YCKOpDHTEIEH.
Kypcol o BEIOOpY MO3BONSAIOT CTyAE€HTaM YINIyOJIeHHO M3ydaTh BOIPOCHI,
C KOTOPBIMH HM MPEACTOUT 3aHUMAThCs MOCIIE OKOHYaHHMA YHHBEPCHUTETA.
Ha 10 u 11 ceMecTpax cTyReHTHl MPOXOAAT MPaKTUKY M JUIUIOMHOE TIpO-
€KTHPOBAHHE B KPYMHEHIIMX YCKOPHTENBHBIX LIEHTPaX U B OpraHU3ALMIAX,
rie TpeOyroTcs crenHaaucTsl Hamleil kadeapsl.
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2.2, Yueonwiit yuxn «Texnuxa CBY, paduomexnuka u
CBY-3nepzemuka»

Texauxa CBY
H.I1. Cobeunu

B mepBBIe TOAH CyleCTBOBaHUA Kadeaphl yueOHbIE 3aHATHS IPOXO/IH-
J¥ B MOMEIIEHHH MOCKOBCKOIO 3HEPreTHYeCKOr0 MHCTHTYTa TIO aJpecy
KpacHokazapMenHas ynuna oM 14. JIByxceMecTpoBBIi KypC JIEKLMA IO
CBEPXBLICOKHM 4acToTaM 4uTal Ipodeccop dakynpTeTa 3IEKTPOBAKYYM-
HOM TEXHUKH M NpHOopocTpoeHHs 3Toro uHcturyra Urops Beepoogosud
JleGenes. Uropes BceBonomoBuy obnagan yaMBHTENBHBIM AapOM TakK yB-
Jeyb CTYAEHTOB Ha 3aHATHAX, YTO MBI HE 3aMeyald BPEeMEHH OKOHYaHHS
nekuuu. Ero riybokue 3HaHMA MaTepuana, JIOTHKA H3JI0KEHHUS, H3SLIHAsA
MaHepa BECTH 3aHATHS, YBICYEHHOCTh OYeHb HaM UMIOHUpoBanu. OH 4u-
Tan JIEKUMH, B OCHOBHOM CHIfA Y JOCKH BIOJIOOOpOTa K CTyAEHTaM, IMO-
CKOJIbKY HeOOJBIIoe MoMeNIeHHe Kagelpsl ¢ TPYAOM MO3BOJSIO pa3Mec-
TUTh B HEM Tpynny u3 16 uyenorek. [lo MaTepuanam ero Jexkuuii B Kasib-
HeifieM B DHeprousaate OBUT U3JaH JABYXTOMHHK. MEI CUMTanu ero Tpyna
KJIACCHYECKUM II0 METOAHYECKOH mpopaboTke MaTepHaia, TOYHOCTH ¢op-
MYJIHUPOBOK, IIIMPOTE OXBaThIBaeMEIX MpobiieM. 3HaAYNTEILHOE MECTO B €TO
yueOHHKe ObUIO yZesieHO JNIEKTPOBaKyyMHBIM mpubopam CBY. B nans-
HeimeM, korpa BMecte ¢ O.A. Banpanepom u O.C. MUIOBaHOBBIM MEI
3aIyMalld HamucaTh CBOHM y4eOHHMK ¢ oTpaskeHHEM crielM(HKH TpHMeHe-
Huss CBY K yckopuTensMm 3apsiKeHHBIX HacTHII, COMHEBATIHCE B Gjaroxe-
JaTeTHLHOM OTHOIIEHHM K 3TOMY TpyZdy co cropoHel W.B. Jlebenepa. Yxke
Ha MMOATOTOBUTENBHOM 3Tare paboTel o 3ToH npuunHe Oier AHATONBEBHY
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OTKa3aJicsi OT coaBTOpCTBa. Benuka 6pu1a Hama pagocTh, Koraa npogeccop
H.B. Jle6eneB, Oynyun odpHIHAIBHBIM PEIIEH3CHTOM BCE-TaKH HAMKUCAHHO-
ro Hamu yueOHuKa, Aajl BeCbMa MOJIOXKUTEIbHBIH OT3bIB,

W.B. Jlebener unran kypc texHuku CBY Ha Hamueit kadenpe B nepuof,
korna kadenpa 6pina nepeseseHa u3 MOU B MOCKOBCKHI MeXaHMYECKH
HHCTUTYT, U CTYJeHTbl 00y4aslich MO mepexoaHbIM MmiaHam. C mepee3nom
Kagenpsl U3 noMeleHHHd Ha KpacHOKa3apMEHHOH yidile B 3AaHHE IIKOIb-
HOro THNA Ha yauue Ycueuya (0koao Merpo Cokom) cpa3y BCTal BOMPOC
0 Ha3Ha4YeHHUH JiekTopa 1o Kypcy CBY u3 unciaa coTpyaHHKOB Kadeapbl H
0 CO3JaHMH COOTBETCTBYIOLIEH yueOHO# naboparopun. Ity pabory 3ase-
Ayromui  Kadenpodr mnpodeccop I'.A. TaryHOB moOpy4yHn acmHpaHTy
O.A. Banbanepy, KOTOpBI K 3TOMY BpEMEHH YK€ 3aBepllajl HalMCaHHE
KaHIUIATCKOH auccepranud. Beibop 3aBeayromero kadenapoil okasaics
npaBWIbHBIM. Osier AHAaTOJMLEBHY YKE B 3TO BPEMA TONb30BANICA HEMpepe-
KAaE€MBIM aBTOPUTETOM CpEJH MOJOIBIX COTPYIHHKOB Kadeapsl. Mel 1ieHH-
MM ero GONBLIOH XHU3HEHHBIA ONBIT, BBHICOKHIl MHTEILIEKT, OPraHM3aTop-
CKHM€ CIOCOOHOCTH, YMEHHE MOCTAaBUThH 3a/lauy M MpeayragaTh pe3yjbTaT
HCCJICIOBAHMH, €r0 Y€CTHOCTh M MCKIIOYHTENBHBIA ONMTHMH3M, BEPY B ycC-
nex Bcex HayvHaHui. O.A. BanbaHep cpasy MOHsUI, YTO [UIS pa3sBUTHA Ha
Kadeape NpeIoKCHHOIO UM HAy4YHOrO HampaBleHHA MO CO3JAaHHIO JIH-
HEHHBIX 3JIEKTPOHHBIX YCKOpHTENeH HeoOXOAMM MOJHOLEHHBIH Kypc HO
TEXHHKE CBEPXBBICOKHMX 4acTOT ¢ 0043aTeNbHbIM JabOpaTOPHLIM MPAKTH-
KymoM. IloaToMy ero 3HayuTeNnpHBIE YCHIHA OBLIM HAmpaBJCHBI Ha CO3/a-
HHE NOJIHOLIEHHOro J)abopaTopHOro npaktukyma no texauke CBY. Tpya-
HOCTH, HECOMHEHHO, ObUIH CBA3aHBI MIPEXKAE BCET0 ¢ MaTepHaIbLHBIM 0bec-
NIEYeHHEM, ¢ NMpUHobpeTeHueM NpuOOPOB U 3JIEMEHTOB BOJIHOBOJHOMH TeX-
HHKH. JTO ke 0060opynoBaHHe HEOOXOAUMO OBLIO M 1A Pa3BUTUA HAYYHBIX
HCClIe0BaHUH O yckopurensHOH Temaruke. IlepBeie BY renepatopsl,
4aCTOTOMEPH M H3MEPHTENbHBIE JIHHUM Jenaid camMH. OQHaKo TOYHOCTh
NPOBEICHHS H3MEPEHHUH C UX MOMOIIBIO OCTaBIAJIa XenaTh dyqmero. [1po-
pbIB 6L caenaH Onarogaps ymenuro O.A. Banbpanepa ybexxaaTs moneil, B
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JAHHOM CJ1y4ae BOEHHBIX YHHOBHHKOB, 0 HEOOXOAUMOCTH Iepeaayy HelH-
ksuanoro CBY o6opymoBaHue W3 _OJHOrO B TO BpeMA MHOTOYHCIICHHBIX
“IIOYTOBEIX ANIMKOB” Mg yyebHoro mponecca. Kadenpa nonyuuna momuc-
THHE [APCKHUH MOAApOK, KOTOPHIH Mbl IPUBE3IH HA ABYX I'PY30BBIX MallH-
Hax. Cpean 060pynoBaHUS OBLIH HECKOJIIBKO PE30HAHCHBIX 9aCTOTOMEPOB
Cpe/lHEH TOYHOCTH, 3X0-PE30HATOP, KJIUCTPOHHBIE [€HEPATOPhl, BONHOBOJ-
HBle H KOAKCHAJIbHBIC H3MEPHTEIbHBIE JTHHHH, HU3MEDHTEIH MOLIHOCTH,
aJanTepsl, HArPY3KU M JIpyrHe JIEMEHThl KOAKCHAIFHOTO H BOJHOBOJHOTO
TpakToB. Ha ocHOBe 3TOro 60oraTcTBa, HapsAy C OCHAIlCHHEM Hay4HOH Jla-
6oparopH, HaYaJOCh CO3aHHe NMepBOH yueOHOH 1abopaTOpHH 10 TEXHH-
ke CBY. Jlaboparopus pa3meruanach B IIHPOKOM KOPHAOPE Ha TPETHEM
sTaxke 3MaHua Ha Cokose. M1eonoroM M HEMOCPEACTBEHHBIM HCIIOIHHUTE-
aem 6601 O.A. Banbauep. Emy momoranu u 6onee Mososble COTpy IHHKH M3
ero HayyHoi koMauzsl. IlepBblit COOpHUK omucaHus J1abopaTOPHEIX paboT
(“Texnuka CBY, naGopaTopHsiii npakTukyM”’, ATomusaat, 230 ctp.) O
noarorosien O.A. Bansanepom, O.C. Munopanoseim, H.I1. Co6eHuHbIM M
u3fan B 1974 romy. B cbopuuke conepxurcs 19 pabot, KOTOpbIe OXBAThI-
BaJIM BCE OCHOBHEIE pa3jeinnl kypca. Kaxxaas paboTa BrIo4alla TeopeTHIE-
CKH€ MMOJIOKEHHUs, MPeABapPUTEIbHOE PACUETHOE 3aJlaHHe, OIIHCAHHE 3KCIIe-
PHMEHTAIbHOW YCTaHOBKH, 3aJaHHe M MOPANOK BBINOJHEHHS paboTel,
otdopmiienne oTyera, haKyJIbTaTUBHOE 33JjaHHE, KOHTPOJIBHBIE BOIPOCH U
PEKOMEHIYEMYIO JIUTepaTypy. B NpuioxeHHH JaHbl ONMCaHHA BCEX HC-
OJb3yeMbIX B JabopaTopuu nprbopoB. Ilucanu 3ToT TpyA Ha KBapTHpE Y
O.A. Banpanepa. Cobupainch pa3 B Hezneno poBHO B 9 ytpa (Oner AHa-
TOJLEBHY JIOOWI TOYHOCTH BO BceM). OGCysk1ajli HaNMCAHHBIE YEPHOBBIE
MaTepualibl 1 BHOCHIIH KOPPEKTHBBL B mpomnecce TBopueckod paboTel He-
peaxo o0CyXJanM TeKyIUHe MOMEHTHI M3 XM3HH KadeApbl M HacCylIHbIE
HayyHble BOMpocel. Tak mpoaoykanocs no obeaa. Oben roropuna Mama
Onera AwnatonneBnua, Hatanes HukonaeBHa (BblMyCKHMIA IIaHCHOHATa
6naropoanbix aesui B CmonbHOM). Kak mpaBuiio, o6ex 6611 0OHIBHBIN H
oueHp BKycHbIH. Oser AHaTONREBHY Beeraa K obely CTaBHI Ha CTOJ KOe-
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YTO U3 TOPAYUTENBHOrO, M B JanbkHeHmeMm Mbl ¢ OneroM CepreeBrdeM c
YIOBOJIBCTBHEM CIIYLIAJIH HEMOBTOPSAIOMMECH U OYCHb MHTEPECHBIE HCTO-
PHH U3 KHU3HHU U onbiTa Onera AHaTOJIBEBHYA, OCOOEHHO BOEHHOTO BpEMe-
HH. Ha 3TOM mHcaTeNbCKylo AEATENbHOCTh 3aKaHYMBAIH O CleAyrouei
HEJEIH.

Hammcanue yuebHuka “Texnuka CBY”, uzganHoro B 1980 r., mpoBo-
JHIIOCH B Jpyrux ycnosusx. [lepBoHavyanbHBIM TEKCT OTAENBHEIX pa3JIeNoB
Oner Cepreesuu (oH xypupoBad | u 3 4acTH KHUrH) U g (KypupoBaa 2 H
4 yacTH KHUTH) MUCAIH caMocToATeNsHO. OIHAKO eXeHEAENbHO B TCUYCHHE
rojia BBIAEJISIN LENbIH €Hb, KOTAa 3aKphIBAIMCE B MOeM KabHHeTe 3aBe-
JYIOIero kageapou 31eKTPOTEXHHKH M ropsg4o oOcykAany Bce CIOPHBIE
BOIPOCHI, TIpeUIarajiy pas3iau4dHbie GopMynupoBkH. ClneayeT OTMETHTD, YTO
MPHMEPHO B OJHO BPEMA C HalleH KHHTOH ObUIH OMyOJIHKOBaHbl HECKOILKO
KHHI, MOCBSAIICHHBIE TEXHHYECKOH 3yekTpolWHaMuke. Hama 3amaga co-
CTOsJIa HE MPOCTO HamucaTh KHUTY i cTyaeHTtoB no CBY, a uMeHHO ¢
y4eToM MpoG s HAIMX CTYACHTOB. ‘

ITocne nepeesna kapenps! B HoBoe noMemienne Ha KammpekoM mocce
JoM 31 ydyeGHoit naboparopun CBY 66110 BBIZEIEHO MPOCTOPHOE MOME-
meHue B koMHate b-319. JlabopaTopHble cTeHabl OB BOCCTAaHOBJICHB U
B 3HAYHMTENBHOH CTENEHH MOAEPHH3HPOBaHbl B OCHOBHOM C HCHOJb30Ba-
HHEeM 00OpyIOBaHHUs, IPUBE3ECHHOTO M3 CTApoOro HOMEILEeHHA. B0 mo-
CTaBJICHO HECKOJILKO HOBBLIX J1aO0OpaTOpHBIX paboT.

Cnenyroumii 3tan passurus yue6Ho# naboparopun CBY oTHOCHTCH K
1979 roay. K atromy BpemeHu kadenpa 3apabaTriBaia yke HeEMalbie cpel-
CTBA OT CO3JaHHA CEpUH JTMHEHHBIX YCKOPHTEIEH H HMCIONL30BaHHUSA YCKO-
pHuTened IO 3alpocaM 3aKa3uduKOB i Lened obiydeHus. YacTe 3THX
CpPEJCTB MONUIH Ul CO3/IaHMA MATH CaMbIX COBEPUICHHBIX YueOHBIX labo-
paropHii, B ToM 4ucie u nabopatopun CBY. B nepuoa c aBrycra 1974 no
HOs0pb 1983 roxa s ucnonHAn 00A3aHHOCTH 3aBenyrowwero kadeapoi 8, u
Mos cBA3b ¢ nukiom CBY orpannuuBanach 4reHueM JEeKUMH. B 3TOT me-
pHOI OTBETCTBEHHbIM 3a Ja0OpaTOpHBIX MPAaKTHKYM CTal AOLEHT
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H.C. Wenpun. [Toa ero pyKoBOACTBOM ¢ Y4aCTHEM 3HAYHTENHHOIO KOII-
JIEKTHBA COTPYJAHHKOB Kadeapbl OpUT BBHINIOJIHEH OrpOMHBIH 00beM paboT.
XynoxxecTBeHHbIM au3aiinepom M.H. I'omoBTHHBIM ObLT pa3zpaboTaH Xy-
JOXECTBEHHBIH MpPOEKT 1abopaTopHOrO CTEHAAa € Y4YETOM TMOXeTaHuH
O.A. BanpaHepa, M3roTOBJIEHB HOBBIE JabOpaToOpHble CTEHIBI Ha 3aBOAE
“KBaHT”, yCTaHOBJIEHO HOBOE 06OpYI0OBAHHE, CO3IaHbl HOBBIE JIabopaTop-
HBle paboThl. B nocnenHue roapl B cBA3H ¢ JehHUMTOM IOMEUICHHH ANs
IIPOBE/JICHUs HAYYHO-HCCIEA0BATENbCKOH paboThl YacTh NOMEIEHHS 3TOH
nabopaTopuu ObLna nmepenpodpuiInpoBaHa.

B nHacTosmee BpeMs Hapsay ¢ TpaaMIHOHHOH yueOHoMH nabopatopueit
no Texuuke CBY mocraBneHsl mATh HOBBIX JabopaTopHbix paboT ¢ Hc-
M0JIb30BAaHHEM YHHKAJIbHOTO M3MEPHTEIBHOr0 npHbopa — BEKTOPHOIO ce-
TeBoro aHaiuusatopa. IIpubop monyden mo rpanty CRDF u nosBonser c
BBICOKOH TOYHOCTBIO NMPOM3BOJUTH U3MEPEHHE NApaMeTpOB MHOTOMOJIIOC-
HBIX BOJHOBOJHBIX YCTPOHCTB B 4acTOTHOM JuamnazoHe ot 200x['m ao
6 I'Tu. OObexkTaMu HCCIEIOBaHHUA C 3THM NPHOOPOM SBJIAIOTCS OpHIH-
HalbHbIE Pa3paboOTKH, BHINOJIHEHHBIE B MPOLIECCE HAYYHBIX HCCIICAOBaHHMN
IO MeXIAyHapoAHbIM 3aka3aM. B 2006 roxy onmy61MKoBaHO METOAHYECKOE
nocobue 1Mo 3THM nATH JabopaTopHsIM paboTaM, a Takxe 0COOCHHOCTAM
pabots1 ¢ npubopoM.

Kypc nexunit no texuuke CBY 11s1 cTyAeHTOB clieuHanbHOCTH Kadea-
PBI JenuTCA Ha TpU YacTH. [lepByro yacTh, MOCBAIEHHYIO TEOPHH H TEXHH-
ke CBY, nmocrtaBun 1 Bcerga yutan Oner AHatoibeBudY. Bropyro yacTts,
CBA3aHHYIO ¢ reHepaTtopamu M ycunutenamu CBY, nmoctaBuil ¥ 10 KOHIA
xu3nu gutan Oner CepreeBud. TpeTss YacTh MOCBAIIEHA U3MEPEHHSIM Ha
CBUY. [lonrue roasl ABe MOCHeIHHE YaCTH YHTAIUCh B OJHOM CEMECTpE, H
uid HuX OsU1 pegycMoTpeH obmuit sx3aMen. Oner CepreeBUd oNnpaluBail
CTYJIEHTOB O CBOEH YacCTH, a 5 [0 CBOEH, U OLIEHKY CTaBUIH YCPEIHEHHOH,
IpHYEM C ycpeJHeHHeM B NOJb3y CTyAeHTOB. Ilo3qHee Kype cTan Tpexce-
MECTPOBBIM H pa3jen Mo H3IMEPEHHUSIM YUTAETC OJHOBPEMEHHO € NMPOXOXK-
JEHHEM CTyACHTaMH 1abopaTopHOro npakTukyMma. Pasaen no uaMepeHHAM
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Ha CBY g yurtan crymeHTaM Beerna, naxe Oyayuu B Teuenue 6onee 10 yet
3aBeayIomuM KadeapoH 3IeKTPOTEXHHKH, TAe HPHIIIOCH OJHOBPEMEHHO
YUTaTh KypChl 3JIEKTPOTEXHHYECKOIO HKJIA U 10 CIeuuaabHOCTH “Mot-
Has UMIyJibCHAA 3nekTpodu3nka”’. B Hactosuiee BpeMs mo Kypcy ‘“TexHu-
ka CBU” BBeneHO M AoMalIHee 3aJaHHE, MOCBAIICHHOE pacyeTy pa3iuy-
HbIX ycTpoicTB CBY ¢ HCONB30BaHHEM COBPEMEHHBIX BBIYHCIIMTEIBHBIX
porpamm,

MHe nNOoCYacTIMBWIOCH MHOTHE TOABl PYKOBOIWTh METOAHYECKUM
LHUKJIOM, e NPUIIIOCh TECHO B3aMMOJEHCTBOBATH, MPEXIE BCETO, C MPO-
tdeccopamu Onerom AnatonseBudeM U Onerom CepreepuueM. Oner AHa-
TOJIBEBHY OBUI KOHCEPBAaTHBEH B CBOEM IMOIXOAE K M3JIOKEHHIO NEpBOH
gacTH Kypca. MbI ¢ Onerom CepreesiueM TIIETHO MBITAIMCH TOABUTHYTh
€r0 Ha BKIIIOYEHHE B KypC MaTpHYHBIX METONOB pacyeTa BOMHOBOIHBIX
YCTPOHICTB M HCKIIIOYHMTh AHTEHHYIO TeXHHKY. OHAaKO MBI HE CMOTJH €ro
nepeybenuts B 3ToM. Bce cryneHTs!, KOTOphle ciaymuany jgekuud Ornera
AnatonseBuya ¥ Onera CepreeBuya, BOCTOPKEHHO OT3BIBAIHMCH O HUX. HMx
JIEKIMM OTJIMYAIHCh NMPEBOCXOAHBIM 3HAHUEM MaTepHaja, MOCKOIBKY OHH
ObUIH CIEeHATUCTaMH B 3ToH 001acTH 3HaHMH, PEryJIApHO BEIH HAay4YHYIO
paboTy Ha caMbIX aKTyalbHBIX HallpaBlIeHHAX HayKH. Oyer AHaTOJIbEBHY
OYEHb JIIOOUI MOPAIOK M BCET/A CaM ABJIANICSA MPHUMEPOM €ro COOII0ICHUS.
CTyneHTsI ROMKHBI OBUTH ABIATHCA Ha SK3aMEHBI CTPOTO B ONpPENEIIEHHOE
no rpaduky Bpems. Ero nekuuu oTaHHaNUCh 4ETKOCTBIO GOPMYIIHPOBOK,
YMEHHEM MPOCTBIMH CII0BaMH OOBACHUTE CIOXKHBIE pasaensl. B mociaeauue
rogel Oner AHaTONBEBHY YBICKCS NPH YTEHHH JICKIMIT MOJHBIM TOTA HC-
NOJBE30BaHHEM TEXHHMYECKMX CPEACTB. 3apaHee OH 3aKa3hiBajl ayJHTODHIO,
rae 6eu1 poektop. Oner CepreeBHY OTIMYAJCS CPeAH BCEX MpenojaBaTe-
JIeH TeM, YTO OH MOT YacaMH U BHE CETKHM yueOHBIX 3aHATHH HOXOIYMBO
Pa3bACHATH CTYIECHTaM BCE, YTO UM He MOHATHO. OH 4acTO OTEYECKH HX
pyrai, TOBOPHJ, YTO OHH HUYETO HEe NOHMMAIOT, ONHAKO U OH, U Oner AHa-
TONLEBHY OYE€Hb I'yMaHHO OTHOCHIHCH K CTYACHTaM Ha 3K3aMEHaX.
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B pasHoe BpeMs B yue6HOM LHKIIe TpyIWIHCH AoueHTH A.I'. Tparos u
H.C. Uleapun. Kypc “Texunka CBY” 4yuTancs cTyAeHTaM BEYEPHETO OT-
JeneHHs, Ha Kypcax MOBBIUICHUS KBaTM(UKAIMM COTPYIHHKOB IPOMBIII-
neHHocTH. C MOMEHTa 3apOXICHHUA CHELHAILHOTO (aKynbTeTa QU3HKU
OJHOCEMECTPOBBIA Kypc OBUI MOATOTOBIEH MHOIO M PErYJIPHO YHTancs
Ui 9THX CTYIAEHTOB. B mocnemnue rofpl Ans YTEHHA 3TOro Kypca Obiiu
npusineueHst npodeccop b.B. 3sepes u nouent A.B. [Ipokonenko. C 1980
rofia, B CBA3H C OpraHu3anmeill Ha Kadenpe 8 cmenuanusauuu “MorHas
UMITyJIbCHasA 3MeKTpoQH3MKa”, AByxcemecTpoBbiid kypc “Texnmka CBY”
10 2003 rona 4uTan 5, a Teneps goueHt M.B. Jlanass.

PagnorexHHKa, MOLUHASI HMITYJILCHAN TEXHHKA
A.I'. IlonoMapenko

OO6yueHnue cTyAeHTOB HauleH Kadeapsl paAHoTeXHHKe ObIJI0 HAYaTO 110
uannmatuee O.C. MunoBanoBa rae-to B 1967 — 1968 romax. Toroa Ml
BMecte ¢ A.M. KopuynoBriM, [I.A. MenskoBeiM, A.B. HecTepoBnuem
YYWIIUCHh B CEABMOH TpyIIe ueTBepToro kypca. [loMHro, B HallieM paciu-
CaHMH MOABUNACH AUCUMIUTHHA «PagHOTEXHHKa», YTO I MEHS CTaJlo
NPUATHOH HEOXUAAHHOCTBIO. J[€J10 B TOM, YTO K 3TOMY BPEMEHH MBI YK€
ycnend npociymars Kypeel «Teopus Y3U» (A.H. JleGeneB) u aBe yactu
«Texuuka CBUY» (O.A. Bansanep u O.C. MunoBaHoB), Mo3ToMy nepBoe
npeacTasieHHe 00 YCKOPHTENAX yke chopMupoBanock. C ApPyroi cropo-
HBI, U3 HayYHO-NOMYJIAPHOH NHUTEPATYpHl S MOYEPIHYJ IIEMEHTapHbIC 10~
3HAHHUA O paJUOTEXHHKE, KaK HayKe O PaJHOCBA3H H TEJIECBUACHHHU, IIPHYEM
Gosee Bcero MeHs MOYEMY-TO HHTEPECOBATIO YCTPOMCTBO palHONpPHEMHH-
Ka, B YaCTHOCTH, YCHJIUTENH PaHo- U HU3KOYACTOTHBIX KOneOaHHH.

Korga s men Ha nepByo nekuuio Onera CepreeBuda, MeHs1 06ypeBajio
Mr000MBITCTBO: KakuM 00pa3oM B YCKOpHTENIe MOXKET ObiTh BOCTpeOGOBaH
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pamuonpueMHuk? ITo Mepe oOyuyeHHs CTAIO TIOHATHO, YTO PAJHOTEXHHKA —
3TO HE TOJBKO paJAMOINIPHEM, HO M paguonepesada, H pagHoloKalus, 1 Aa-
K€ paguoacTpOHOMHA. A B YCKOPHTENE, OKa3blBaeTcs, paanoobopyaoBa-
HHE 3aHUMaeT OOJbIIYIO 9acTh B €ro obmeil croumoctd. CoBceM yx Kpa-
MOJILHOM BOCIIPHHHMMAalaCh MBICNIB O TOM, uTo TexHHka CBY co Bcemu ee
9K30THYECKUMH aTpHOYTaMH — 3TO TOJBKO YacTh OTHOH GonbIoH pamHo-
TEXHHUKH.

ITo okOHYaHWM MHCTUTYTa MHE MMOCYACTIMUBHIOCH YYacTBOBAaTh B CO3-
JaHUM aBTOMAaTU3MpOBAaHHOM anmaparypsl Uil U3MEPEHHS 3JIEKTPOAMHA-
MHUYECKHX XapaKTEPUCTUK YCKOPAKINHX pe3oHaTopoB. IlepByro xozmoro-
BopHylo HHP no 3710# TeMaTuke npuHec Ha Kadenpy MOH Hay4HBIH pyKo-
Boautens H.II. Cob6enun. Kak ceituac moMHro, ona uMena wugp 70-3-32
«Jlenrron» ¥ BeINONHANAck o 3aaaHu0 MPTH. Co3naHHbllf HAMH aBTOMa-
TU3UPOBAHHBIH KOMIUIEKC «JlemToH» BIOCNENCTBHH HCIIONB30BAJICA MPH
HACTPOHKE yCKOPAIOIMX PE30HATOPOB OCHOBHOH 4acTH Me3oHHO#H ¢abpu-
kd (KpacHas Ilaxpa), nenablo KOTOpOi ObLIO HOCTHXEHHE HEpaBHOMEpPHO-
CTH YCKOPAIOIIETO IOJIA B YETHIPEXMETPOBHIX ceKuuAx He Gomee 1% mo
aMIuIMTyAE ¥ 1° no dase. B ocHoBe 3TOro kKOMIUIEKca U MOCIeN0BaBLIEH 3a
HuM cepum HIHIIP nexana ¢gyHnaMeHTanbHas TeopeMa PagHOTEXHHUKH O
CIeAIEM aBTOTEHEPATOPE.

O.A. BanbaHep, MyIpblii XO34ACTBEHHHK H TPO3OPJIHBBIA YyHEHbIMH,
BCEMEPHO mnojzepkuBan Tamantauebix Jgtoged: H.II. Cobenuna u cmno-
TUBUIMICA BOKPYT Hero kocTsak nabopatopun CBY (npexne Bcero 1 HMer0
B BHIy MOEro cTapulero ToBapuima H komrery b.B. 3Bepesa).
O.A. BanbaHep u Kadeapy BHICTPOHI KaK eIHHBIN OpraHu3M, 0ObeIUHEH-
HbIH 00mIel HayYyHOH TEMaTUKOM, — yCKOPHUTENH 3apskeHHbIX yacTull. Ka-
XKObIH Mor HaiTH cebe meno mo cepaiy. CTyAE€HTOB H MOJOABIX HHXKEHE-
poB O.A. Bansanep onekan oco60, cTapaics ¢ MIagblX HOITEH MPUBHBATh
UM CaMOCTOATENBHOCTh H OTBETCTBeHHOCTh. UMenHO Oser AHaTronbeBHY
IOJIOKKUA Havyano Moiae B MHODHW Ha crymeHYECKHE KOHCTPYKTOPCKO-
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uccienosatenbckue 61opo (CKHUB), nopyyan pykoBoacTBO KadeapalbHbIM
CKHWB-1 HepaBHOAYLIHBIM H BHICOKOKBATH(HIMPOBAHHBIM JIIOJAM.

IMoceBnl mamM 3aMedyaTelbHBIE BCXOABI: BIOCIEACTBHH MOJIOJBIE HH-
xeHepsl, Bhipocuive B CKHbBe, cramm ynapHo#t cminoit CTyneHdeckoro
OBbbeannenns «YCkoputensy CTOBYC. MHe moBenoch JIHYHO Y4acCTBO-
BaTh B CTAHOBJCHHH M BbIBOJAE HAa pabouMil peKUM 3TOTO HAYYHOTO MQA-
pazmenenust kadenpsl. Bo rmaBe HayyHOH rpynmel B COCTaBe
A.E. PoauonoBa, H.B. ABpelltHa U HECKOJBKHX CTYACHTOB s 3aHHMAJICH
NPOAODKEHHEM YIIOMAHYTHIX BhIIIE paboT MO aBTOMATH3aLUH GHU3HIECKO-
IO 3KCIIEPUMEHTA.

Konkpetno, Mbl co3naBanu [IHPC — IIpu6op mis U3Mepenus Pesona-
TopHbIX CHcTeM yckoputeneid. Hasnauenue storo mpubopa 6buto To xe,
yto y «Jlenton» u LIUIIP, HO IpHHIIUD NEeHCTBHS MHOM: B OCHOBY IIOJIO-
’KE€H TPHHLUMII HE3aBHCUMOTO BHLICOKOCTAOMJIBHOTO reHepaTopa. Jlus ero
BOIUTOLIIEHHA HaM NPHIUIOCH OBJNAAETh LENBIM apceHaJoOM CPEACTB Mano-
MOIIHOH paJHOTEXHHKH OT cTpobockomuueckoro (a3zoBoro aeTeKTopa
CBY a0 cucrem ®AITY. B urore 6bu1 co3aaH YHHKAIbHBIA KOMILIEKC C
pabouuM auama3oHOM 4acToT OT 50 mo 1300 MI'm. I'enepaTopHyO 4acThb
KOMIUIEKCAa MpeAcTaBisn (Hame H300peTeHHEe) TaHAEM OTEYECTBEHHBIX
CHHTe3aTOpoB YacToThl U6-31, H6-71.

H3roMuukoii kommiekca [IMPC Gbina monHas aBToMaTH3aLMA €T0 pa-
60tb1. [IporpaMMHOe yTpaBieHHE IPOLECCOM H3MEPEHHS OCYIIECTBIAIOCH
MHKpOTIPOLIECCOPHBIM KOMILIEKCOM TexHH4eckux cpeacts KTC JIMYC-2
Ha ocHoBe mpoueccopa KS80MKS80. Ceituac make He BEPHTCH, 4YTO B ajl-
pecHoM mpocTpaHcTBe 256 KunobGaiT HaM yaanoch pa3sMECTHTh ONEpaly-
OHHYK) CHCTEMY, MPOTPaMMy-HHTEPIPETATOD BOUCHK, xotopyo
A.E. PonHoHOB «Hay4m1» paboTaTh ¢ H3MEPHTENBHBIMH IIpHOOpaMH KOM-
IUIeKCa, yNpaBlIAlINYI0 NpOrpaMMy H3MEpeHHH Ha BOMCHKe, a Takxe
rpaduyeckuii maket cobcTBeHHOH pa3paboTku Ha AcceMbiep-80, KOTOpBIH
obecreynBan BO3BMOXHOCTh [IPEACTABICHHS Pe3yIbTaTOB HA 3KpaHe oTeye-
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CTBEHHOr0 MOHOXpOMaTH4eckoro Aucmies u Ha Oymare. U eme octanock
MeCTO Juif pabo4nx MacCHBOB H3MEPHTENbHBIX TporpaMm!

INonnas aBTOMaTH3auMs NpoLECCa U3MEPEHHUH, JOBEACHBIH 10 yMa HH-
tepgeiic npubopa, nMpoayMaHHas CHCTEMa NPOTSKKH M IOCTHPOBKH 30HIa
caenamu [TUPC ynoOGHBIM HHCTPYMEHTOM JKCIIEPHMEHTAIBHBEIX HCCIENO-
BaHUH U HACTPOHKH YCKOPAIOIIMX CTPYKTYP. OTO Jajl0 BO3MOXHOCTE ObI-
CTpOH NpPOBEPKH Ha MpPaKTHKE CaMbIX JIMXUX HIACH B 00JaCTH TBOpYECTBA
YCKOPAIOIHUX CTPYKTYp. OcoGEHHO yBieKanaca SKCIEPHUMEHTHPOBAHUEM C
3NMEKTPOAHHAMHKON YCKOPSIOIIMX CTPYKTYp c.H.c. kadempsl B.®. Iacc.
MHoro paboran Ha [IMPCe Angpeit KpuBoHoCOB, Jt0au 13 KOMaHbl Ba-
JeHTHHa JIeoHoBa, a TaKKe pAA CTYISHTOB-AMIIOMHHKOB, YYaCTBOBABIIHX
B pa3paboTke yckopHreneH YparaH-1, YparaH-2 B ycKOpHTENIs HOHHOTO
umitanrepa. O.A. Bansanep ouens ropauncsa xomiuiekcom [MHUPC, Hazbl-
Basg ero «Ham kadenpansHeiil Hewlett Packard». Mue Toxe noBenoch BbI-
nmoaHHTs Ha IIMPCe uccienoBaHHs HECKONBKHX HOBBIX YCKOPHIOUIHX
ctpykTyp. Omiy u3 Hux ™Mbl BMecte ¢ 3.C. MacyHOBEIM H
C.M. Ilono30BeIM H300peTH A1 OHAYIATOPHOTO YCKOPHTES.

B 6onee nozaHee Bpems Ha ocHoBe [IMPCa s mocTaBun naGoparopHyio
pabory no kypcy H.II. Cobennna «JnekTpoauHaMHKa YCKOPSIOLIHX CHC-
TeM». B Hell crynenTsl uccnenoBain AUX miecTHSAYEeYHOro pe3oHaropa
Ha OCHOBE CTPYKTYpHI 1lIHenna, u3MepsnH pacipeAeneHue EeKTPHYECKO-
ro Mojs Ha OCH, YYHNHCh WAEHTHOHUIHUPOBATH THI BOJIHBI, KaIHOpOBAaTh
30H[, ONpeAeNATh LIYHTOBOE CONPOTHBICHHE H Ap. 3Ty paboTy BIONHSA-
JH CTYACHTHI ABYX HAIIUX PYMI, CPEAH KOTOPHIX, KaK f MOMHIO, OBLIH
HBIHEIIHHE TNpenoaaBarenu Kagenpel A.B. I[Ipokonenko, M.B. JlanasH u
B.A. Ilomos.

Ceitluac y Hac Ha kadenpe B pesynbraTe TpyIOB mpogdeccopa
H.I1. CobGenniHa M ero Hay4HoOH rpymnbel yxe ecTh HacTosmuii Hewlett
Packard, Tounee, aHanu3arop ueneit ero nouepueit ¢pupmel Agilent. U Ha
HEM YKe MOCTaBJIeHbl HOBbIE abopaTopHble paboThl, HO TEIIBIE BOCIIOMH-~
HaHHA o Hamel gearensHocTH B CTOBYCe Ha mompuiie paano3neKTpoH-
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HBIX M3MEPEHMIA, a TaK)Ke TOPAOCTh 32 JOCTUTHYTRIE PE3YNbTATHI A COXpa-
HIO 10 KOHIA CBOHX JHEH. .

Bo3Bpalliasice k TeMe OpraHu3aiHy y4eGHOro mpouecca no paguoTex-
HHKE, X014y CKa3aTh, YTo Iociae Toro, kak O.C. MHJIOBaHOB 1O COCTOSHHIO
370pOBbsi ObUT BBIHYX/IEH OCTaBHTh IPENOAABATENbCKYIO IEATENLHOCTD,
uyreHHe Kypca «PagHoTeXHHKa» MHe MPHLLIOCH B3ATh Ha cebsa. K sromy
BPEMEHH KYpC yXe CTal JBYXCEMECTPOBBIM, MOSBWIHCH H yueOHbIE noco-
Ous, B TOM 4YHCIIe C MOHM aBTOPCTBOM. 3MeHMnuch u BpemeHa. TpeboBa-
JIOCHh IIEPEOCMBICIIHTE BOIIPOC KOHKYPEHTOCIIOCOOHOCTH Kadeapsl U HALINX
BBIITYCKHHKOB,

Sl npuaepkHBalOCh TOTO MHEHHS, YTO CIEHHANBHOCTE «DH3MKa MyY-
KOB M YCKOPHTENbHAs TEXHHKa» elie Jonroe BpeMsa Oyaer BoctpeGoBaHa.
Ho rotoBUTH BBITYCKHHKOB HYJKHO TaK, 4TOOB! MOMyYeHHBIC 3HAHHA OHHU
Moriu 6e3 Tpyna NPHMEHATh M 3a NpeAeslaMH YCKOpHTenecTpoeHHa. To
€CTh FTOTOBHTD CIIELIHAIMCTOB HY’KHO IO IIMPOKOH TeMaTHKe — NeKTpodu-
3MYECKHM yCTaHOBKaM JII000ro LeJIeBOro Ha3HaYeHus, KaK 3T0O M ObLIO 3a-
JIO’)KEHO TpaoTLUAaMH B Ha3BaHHe Hamleil kadenpbl. 31ech BaXHyHO pOJb
IpH3BaHa CHIrpaTh MOArOTOBKA MO (H3HKE NpeoOpa3oBaHHs SHEPIHH, KO-
TOpas ABJIAETCS CEpPALEBHHOH CHCTEM NHTaHHA mobbsix OPY: BeIcOKOYaC-
TOTHOro (paguoTexHuka M TexHuka CBY), uMmynbcHOro (MoOIIHAs HM-
MyJbCHAs TEXHHUKA) H HU3KOYACTOTHOI'O, BKIIF0Yas IIOCTOAHHBIH TOK.

3HauMMOCTh JaHHO#M 3amaum mnpekpacHo noHuMan O.C. MujosaHoB:
kypc «PagHoTexHHKa» OH CO3Jall, B IEPBYIO oYepelb, KaKk Kypc CHIOBOM
pangHoTeXHHKH. [1aBHas 3a1a4a — oGecrednTh B KaXIblii MOMEHT Tpebye-
MBIe 3HauYeHHs aMIUTMTYAbl (MOMHOCTH), YacTOThl U ¢a3bl BEICOKOYACTOT-
HBIX Konebanuii B morpeburene. Bee ocTanpHoOe (IeTEKTHPOBAaHHE, MOJY-
JHUpOBaHKE, CHHXPOHH3AlMA, NpeobpasoBaHHe YacTOTHl M T.A.) — JIHMIIb
CpeACTBa JOCTHKEHUA 3TOH 1IeNH.

Csoto 3anauy s BHXY B TOM, YTOOBI COXPaHUThL OCHOBHBIE YEPTHl H CO-
JepxaHue Kypca, nocrasieHHoro O.C. MunoBaHoBeIM. ENHHCTBEHHOE M3-
MEHEHHE, KOTOpOe A BHEC B 3TOT Kypc, KacaeTcs TeMaTHKH 60bIIoro mo-
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MallIHero 3aJaHud, BHINOIHAEMOro Ha 7 ceMecTpe. Sl mpemnaraip cTyneH-
TaM pELIUTh THIMOTETHYECKYIO 3aJauy (PHU3HYECKOH XHMHUH: UCIIONB3YS Me-
XaHH3M PE30HAHCHOTO IOIJIOLIEHHS, CIIPOEKTHPOBATh YCTAHOBKY, B KOTO-
PO XUMHYECKas peakuHs CTUMYJIUPYETCs BO3JCHCTBHEM Ha peareHThl CO
CTOPOHBI BBICOKOYaCTOTHOI'O 3JIEKTPHYECKOrO MOJIS.

BMecTe co cTyAeHTaMH MBI [EPEBOJUM XHMHKO-TEXHOJIOTHYECKYIO
3aavy Ha A3bIK PaJHOTEXHUKH: ONpeleiseM KOHCTPYKTHBHBIE H 3JIEKTpPO-
JHUHAMHYECKHE MapaMeTphl PE30HATOpa — XMMHYECKOr0 peakTopa, BHIIIOJ-
HsjeM pacyeT yCTPOHCTBa ero CBi3M ¢ GUAEpPOM, ornpeaenseM TpeCoBaHus K
MHHHMMAJIPHOMY YPOBHIO MOIIHOCTH T€HEPATOpPa, ONpENeNieM CKBaXHOCTh
pajHOMMIIYAbCa M BHIIOIHAEM pacyeT BBIXOOHOTO Kackaja YCHIIHTENA.
Pewas nannyio 3amavy, CTYAEHTHl HE TONBKO 3aKPEIUIAIOT HaBBIKH 11O pac-
YeTy CHUCTEM BBICOKOYACTOTHOI'O IMHUTaHMs, HO IMOIyYalOT OIpPEAETIEHHYIO
MOATOTOBKY K IIPHMEHEHHIO IONyYEHHBIX 3HAHHH MpH pEelIcHHH Pa3sHo00-
pa3HBIX 33134 3NeKTPOHU3HIECKUMH METOIAMH.

Hpyras prcuniuivHa y2e6HOro IMKia, 0 KOTOPOH A X04y paccKasaTh, —
MOIIHAS MMIIYJbCHAs TEXHHKA. ITOT Kypc OBUI MOCTaBNIEH 0 HHULIHATHBE
O.A. Banpasepa cIrycTs rof mnocnie Kypca pagdoTeXHHUKH. [l1s ero YTeHus
Ha kadenpy Obl NpHIalleH NPH3HAHHEBIA CIIELHANTUCT B 00NacTH CHCTEM
nuTanus coTpyaHuk Kypuarosckoro uuctutyta JLU. Omun. Kypc MUT
Jle Unbuy 6eccMenHo uutan ¢ konua 60-x rogos mo 2006 roxa. byayuu
JOLEHTOM Kadeapbl 31eKTPOTEXHHUKH, A ¢ cornacus JIpBa Mnbuua moceman
ero OnecTslHe NEKIUH U MOYEPIHYTHIA OT HETO OMBIT MCIOJb30BaJ MpPH
CTaHOBIICHHH CllelManH3audd «MolHas HMIyJbCHas 3€KTPOGHU3HKaY.
OTOT ONBIT NOMOT MHE W BIIOCIEACTBHM, KOTAA A BEepHYJCA Ha Kadeapy
3NIEKTpOdH3HIECKUX ycTaHoBOK, B CTOBYC.

B Hacrosuee Bpems utenue kypca MUT Ha Hame kadenpe mopydeHo
MmHe. IlepBoouepenHas 3anaya, pelieHHEM KOTOPOH MPEACTOUT 3aHUMaThCA
B Ompxaiimue nBa roga (2007 — 2008 rT.), — U3naHHE JBYyXTOMHOTO KOH-
CHeKTa jieKuui «MolinHas uMnynscHas TexHuka». [eno B ToM, 4To yueo-
Hble mocobus JLU. IOnuna, uznannsie B MU®HU ewe B 70-€ roael, cenyac
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HpeBpaTWIKCE B GubGnuorpadpuuyeckyio peakocts. Kpome Toro, 3a HCTEk-
iee BpeMs B MHpe NpoH3olio 6ypHOe pasBHTHE 371EMEHTHOH 0a3bl, Ha
3TOH OCHOBE Ha HOBBIH YPOBEHb MOJHAINCH KOHCTPYKTHUBHbIE H CXEMOTEX-
HUYECKHE PEIUCHHS MOIIHOH HMMITYJBCHOH TEXHHKH BOOOINE W CHIOBOH
3NIEKTPOHHMKH B YaCTHOCTH. Tak 4TO cedyac Ha HBIThE HE XBATAe€T HU CHII,
HH BpeMeHH. HyxHo pa6GoTaTs...

CBU-3Heprernka
A.B. Ilpokonenko

O6yuenure Ha kadeape anexrpoduznyeckux yctanoBok MU®HU Bcerna
OTJIN4AJIOCh JUHAMHYHOCTBIO U CIOCOOHOCTBIO MHTETPHUPOBATHCA B U3MeE-
Haonmxcs yeaosusax. C mpuxoaom AH. luaenxo k 1994 — 1995 rogaM Ha
kadenpe chopMHPOBAJIOCH HOBOE A/ Hee HalpaBJIeHHE, MOy4HBLIEE Ha-
3BaHue «CBY-3Hepretuka». BBeneHue 3TOro HampapjeHUs CBA3aHO C He-
JOCTaTKOM (MHAHCHPOBAaHHUS HAy4HBIX PabOT M OTCYTCTBHEM CIIpOCa Ha
CTEeNHATUCTOB O TPaaULHMOHHOH obnacTH pa3BuTus Kadeapsl. B To Bpe-
M, CBU-s3HepreTnka sBis/ach HOBBIM KOHBEPCHOHHBIM HaIPaBICHHEM
pasButus kadenpel. Becnoit 1995 r. Ha omHOM H3 3acedaHuil ydebHO-
MeToauyHOro coeta kadenpsr DY 6bUI0 pELIEHO ¢ HOBOTO y4eOHOro
rofia BBECTH HOBBIH Y4eOHBIH KypC, MOCBALICHHBIA HCIIOIB30BAaHHIO JHEP-
T'MH 3JICKTPOMAarHuTHEIX koneOanuii CBU-nuana3oHa B «MHDHBIX HEIAX».
Pa3pabateiBaTh U 4dTaTH 3TOT Kypc B3sica auuHOo Anaped HuxonaeBny
JunpaeHko.

Haunnas ¢ 1995 r. cTy#eHTBl 5 Kypca B OCCHHEM CEMECTpE CTallM 3Ha-
KOMHTRLCA ¢ OCHOBaMH HOBOH HAayKH, JIeXkalleH Ha cThike Hayk. B 1996 r.
Kypc npHobpen cTaTyc JIEKLHOHHO-IIPAKTHYECKOro ¢ CEMHHApCKUMH 3aHA-
THSMH # NabopaTtopHbiMU paGotamu. IlepBoHauanpHO yuyeGHas naboparo-
pus CBU-3HepreTukd pacnonaraiach B komHaTte Bb-315, nens xomuaty c
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npodeccopamu A.A. I'mazkoBeiM H A.C. PomaneM, H cocTosna H3 ABYX
naboparopueix pabot. K 2000 r. B nporpamMme Kypca yxe Obu10 5 nabopa-
TOPHBIX MPAKTHKYMOB H 1a0OpaTOpHs pacroljlarajach B HOJIOBHHE 60nb-
wo# ayauropus b-322.

Pa3puTHE H pacHIMpeHHE YHTAEMOro MaTepHasa Ha Kypce HEMocpeacT-
BEHHO CBA3aHO C ycrmexaMd Hay4yHoH naboparopuu «CBY-3nepretukm». B
1997 r. u 2000 r. A.H. Iugenko u Bb.B. 3BepeBbIM H3maHBI MOHOrpadHH
«CBY-3HepreTHkay, coacpiKallie HOBEHIIIHE CBEECHHA O Pa3sBUTHHM 3TOrO
HanpaBnenus B Poccun u 3a py6exom. B 2000 r. 6p1m0 u3nano yyebnoe
nocobue «IIpaktukym no CBY-3HepreTHke», BKIIovamwllee B cebs onuca-
Hue 4-X nabopaTopHbIX paboT H HabOp THMOBBIX 33/1a4 Al BEACHHS CEMH-
HapCKHX 3aHATHH.

C 2000 r. kypc «CBU-3HepreTrHka» MONHOCTBIO YHTANCA MpodeccopoM
B.B. 3BepeBbIM, 10 NMPH3HAHHIO CTYJEHTOB, OQHHM H3 CaMbIXx A0Oposkena-
TenbHbIX NpodeccopoB MUDU. Kypc noctosHHO 06HOBISETCS, TaK B HEM
MOABHIIUCE HOBBIE TeMbl 3aHATHH «Mcnons3oBanne CBY-3HEpruy B aTOM-
HOH »HepretHke» H  «Ilpomecchl pa3pyuieHHs M HM3MENbYCHHA
CBU-3Heprueit». 3HaHHA U MIPAKTHICCKHH ONBIT, IONy4aeMBIH CTy IEHTaMH
Ha 3TOM IpEAMETe, OKa3bIBa€TCA YPE3BbIYafHO BOCTPEOOBAaHHBIM Ha BBICO-
KOTEXHOJIOTHYHOM DBIHKE.

[IpuGopHas 6aza kypca Takxe oOHoBnseTcs, Tak B 2003 r. Gputn npH-
obperensl CBY-renepaTopsl ¢ MOIIHOCTBIO 5 KBT M CTyZJeHTBI CTapiIux
KypPCOB B paMKaX y4eOHO-HCCIIeR0BaTeNbCcKOH paboTHl MOryT HENoCpeacT-
BEHHO IO3HaKOMHUTHCA ¢ paboToH 3THX ycraHoBOK. B pamkax Hanuonans-
Horo mpoekTta «O0pa3oBanne» B 2007-2008 rr. B yuebHyr0 nabopaTopuio
IUIAHUPYETCS 3aKyNHTh 000PyIOBaHHE I MOJEPHH3ALHH 1a00paTOPHBIX
paboT, MOATrOTOBHTH JBE HOBBIE JIaOOpaTOpHBIE PabOTBI H IEpeH3NaTh
yuebHoe nocobue «I[Ipaktnkym mo CBY 3HepreTuke».
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2.3. Yuebnwviit yuxn «Baxyymnas mexnuka u
Quzuueckas 31eKMpoOHuUKa»

B.JI. laroxun
JlabopaTopusi BAKyyMHOM TeEXHHKH

BaxkyymHas TexHHKa 3NIEKTPO(H3HYECKHUX YCTAaHOBOK — TaK Ha3biBa-
JIaCh CIELUAIBHOCTE BHIMYCKHHKOB Kadeapor DY Gonee 40 net. D10 He
TOJILKO JaHb YCJIOBHOCTSM 3aKpBITOTO By3a, HO H, B OOJIBIION CTENeHH,
OTpaXX€HHE PEANbHOrO mNosnoxeHus Bemweld. Her anektpodusnueckoii ycra-
HOBKH 6€3 BaKkyyMa, yCKOpHUTeNb yacTHLl O6e3 Bakyyma — aGCcypa, ¢u3uka
6e3 Bakyyma — Teopus! Kadenpa mox pykoBoacTsoM ee cosmarens rnpod.
I''A. TarynoBa (npod. I'.A. TarynoB Obln OIECTAIIMM BaKyyMILHKOM, €ro
kuura "OCHOBBI pacueTa BaKyyMHbIX CHCTeM", HamucaHHas B 1948 roxy,
J0 CHX IIOp LUTHUPYETCS) HU OHA He 3a0bIBana 00 3TOM, e Hay4yHbIe HHTe-
pecel nexanu B 001acTAx, "MoTpebasomux" BakyyM, BOT MO4YeMy Kypc
"BaxkyyMHas TexHMKa" Bcerga ObLT OZHMM M3 OCHOBHBIX, BOT IOYEMY Ka-
denpa Bceraa TpaTUIa MHOTO CHJI M CPEICTB Ha CTAHOBJIEHHE LIMKIA B lie-
JIOM.

VYixe 4yepe3 mIECTh JieT nocie co3nanus Kadeapel B 1954 roay na Co-
KOJIe OTKpBLIACh NepBas yuyeOHas nabopaTopHs BaKyyMHOH TEXHHKH (Tipe-
nonasatens M.B. IOaunckas, nabopant P.A. MunoBaHoBa). OrpoMHble
MexaHH4YecKue Hacocsl "KHHHEH", HaBogUBLIME YKac Ha CTYAEHTOB U MO-
’KapHy!0 OXpaHy (TaK KaK OHH HellaJHo "AbIMWIK" mpd paboTe MpsAMO B
dopToukH), OGamHN OyCTEPHBIX HACOCOB, MOTYYHE MArHHTBHI pa3psIHbIX
HacocOB, "BOPYIOLIME" >KECTAHbIC BeOpa Y HEMCKYIIEHHBIX yOOpIIHL, H
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MHOJXECTBO pa30pOcaHHbIX "Kene30K" - BOT 3apHCOBKA 1a0OpaTOPHH TOTO
BPEMEHH.

B 1963 roay xadempa mepeezxkaer Ha Kamupky. Bocempaecar kB. M
3a11 — noAapok kadeapsl BaKyyMHOH TeXHHKE — H J1a00paTopHs BO3POIH-
nach BHOBBb. brectsammui Kypc snekuuid npogeccopa M.H. MeHbmuKoBa,
craBuas 6ectcemnepom kHHra A.A. I'maskoa, P.A. MunosanoBoi "Yue6-
Has naboparopus BakyymHo# TexHHKH" (1971), kypcoBoii o "BakyyMmy" B
CTHXax cTyleHTa UepHoro — 1abopaTopHs [polllia CIaBHbIH My Th.

Ho x#3He 6€30CTaHOBOYHO IUIA BIIEped M Y LUMKIA Hadaacsd TPETHiH
[EpHOJ pa3BHTHA: HOBBIA Kypc nekuuil npod. A.A. I';1a3koBa, MpoekT Ho-
BOH J1aGopaTopuu, KOTophiit ¥ Obul peann3oBad B 1974 — 1977 rr. Heco-
MHEHHO, aBTOPOM NPOEKTa HyXXHO cuuTath mpod. O.A. Bansanepa - 310 oH
chopmynupoBan B 1974 rony tezuc: "kadenpa 6e3 ucnonszoBanus OBM
noru6Het!". [ToutH TpH roja reponyeckux ycunuit Bceit kadeapsr u nabo-
patopus npeobpasuiace!.

B naGoparopun «BakyyMHas TexHHMKa» ObLT HCHOJNB30BaH Iearoru-
YECKHH W HayYHBIH ONBIT BUOHBIX COBETCKHX YYeHBIX B 001acTH QH3NKH K
TEXHHKH BaKyyMa, a Taloke HOBEHILINE JOCTHKEHHS BaKyyMHOro npubopo-
crpoeHus. CoBpeMEHHOE BBICOKO- H CBEpXBBICOKOBaKyyMHOE 000pyznoBa-
HHUE, aHATTUTHIECKHE CHCTEMBI, aBTOMaTH3HPOBAHHOE YIIPaBJICHHE KaXIbIM
BaKyyMHBIM CTE€HAOM, YHCIEHHOEe MoJenupoBaHue Ha DBM npoueccos B
paspexeHHbIX rasax. CteHIsl nabopaTOpHH AEMOHCTPHPOBATIHCH Ha BbI-
CTaBKax M MOJYYHIIH BHICOKYIO OLEHKY CINELHATHUCTOB, a TAKIKE OTMEYEHBI
BeiciunMH Harpagamu BJIHX CCCP. Tpya komtexTBa Kadeapbl HOTydHI
3aC/Ty)KEHHYIO OLIeHKY. [IepBBIH ro 3KCIUTyaTanyH J1abopaTopud HOATBEP-
JWJI IPaBHJIBHOCTh HOBBIX METOJMYECKHX PEIICHHH, 3a710XKEHHBIX B OCHOBY
ee co3nanns. Bosrnasun naboparopuro gouent B.I1. Hlecrak.

Opranu3anus 3aHaTHH B 1abopaTopud TpeboBana TIATENBHOrO y4e6-
Ho-MeToguueckoro obecnedyenus. B.IL IllectakoM ObLTH H3JaHBI MHOTO-
4HC/IeHHbIe Y4eOHble OcoOUs, Co3AaHbl HOBbIE KYPCHI JEKIHi nmpodecco-
pa B.IIL. lectaka u gouenta B.JI. [llatoxuna.
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IIpodeccop A.A. I'naskos cTan omgHUM H3 OcHoBaTeNnell PoccHICKOro
Bakyymnoro O6miectsa, co3gan KOMIEKTHB eIHMHOMBIILIEHHHKOB Ha Ka-
tenpe. Ha Gase KOHKYPCHBIX IPaHTOB MPOBOIHIIHCH HCCIENOBAHHS TIIA3-
MEHHBIX 00pa30BaHHii B HANBUIHTENBHBIX CHCTEMax, MO. PYKOBOACTBOM
npodeccopa B.IL Ilectaka paspaGarbiBanucs npo6aeMsl BaKyyMHBIX H3-
MepeHH#, Oblna cienana cepus H300peTenui mo Teme: "HU3mMepenus nasie-
HHH B BakyyMe". CTynents kadeapsl cTalH MPHHAMATh aKTHBHOE y4acTHe
B KOHKYPCaxX H KOH(epeHLHsX N0 BaKyyMHOH TeMaTHKe.

JlaGopaTopus ¢pusnUecKoii 2TeKTPOHHKH

Ipu o6pasosannn kagenps: B 1948 r. oaHOM U3 NEPBHIX y4EeOHBIX JIa-
GopaTopuii Oblna cosgana naboparopus «I"azopaspsaaxeix npuGopory. 3a-
HATHS B Helt npoBoawmm Ilerp Hukonaesna Unctsaxos n Mpuna Bacuibes-
Ha IOnmucKas. MsydeHne xapakTepuCTHK ra30pa3spsaHON MiasMbl NpOBO-
AUJIOCE HA H3TOTOBJICHHBIX HAa Kadeape IKCTIEPUMEHTATBHBIX MPHGOpax.

B 1955 r. ILH. YncrskoB co3naér Hay4HO-y4eOHy10 jaGopartopuio
«®dusnyeckas >10eKTpoHHKay». B cocTas TpynMbl BONLIH BHITYCKHUKH Ka-
tdenpsi: M.HU. Cunensuukos, H.X. 3umuna, H.B. Tarapunosa,
T.M. IleyatnukoBa, P.A. MhunoranoBa; TtexuukH H.E. HoBukoB wu
B.U. 3aiines.

B na6oparopun Hauanu npooanth QyHIAMEHTANbHbBIE HCCIEIOBAHHS
10 pARy HaNpaBlieHHH QUIMKK — MOIHBIM HMITYJIbCHBIM pa3psaaaM B rase,
OK309/IEKTPOHHOH 3MHCCHH, 3JIEKTPHYECKOMY NpPOGOI0 H ONpeAeeH IO
KOHCTaHT MOBEPXHOCTEH METANIOB B HHEPTHLIX ra3ax. BONbIIHHCTBO BO-
NIpOCOB paCCMAaTPUBAIIOCE B TECHOH CBA3H C NMPAKTHYECKHM NPHMEHEHHEM
B HOHHBIX H 3JIEKTPOHHBIX MPHOOpPaX H yCTaHOBKAX.

B pasHoe Bpems B rpynme paGoramu: nuHxeHepsl  B.B. JIbiTkum,
I1.11. Maxkapos, rpenoaasartesn A.A. Jlykaiues, acTIHpaHThI
H.IL My6unun, B.J1. llatoxun, /1.B. Bacuinesckuii, B.A. TTonos.
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B uHClie HOBBIX 33434 MCCIEIOBAINCH MPOLECCH IMHCCHH 3apsAA0B C
37EKTPOIOB HOHH3AUMOHHBIX KAMEP M CIIOCOOBI €€ YMEHBLICHHA. PemieHne
3TOi 3a7a4H T103BOIMIO MOHU3UTH (POHOBBIH TOK B HEHTPOHHBIX MOHH3A-
[IMOHHBIX KaMepax M YBEJIHYHMTb UX 9yBCTBHTCIBHOCTD. COoTpyIOHHKH Ja-
GOpaTopHH Y4acTBOBANH BO BCECOIO3HBIX CHMIIO3HYMaxX M KOHGepeHUMAX
MO SMHCCHOHHOM 3JIEKTPOHHKE, B3aMMOJICHCTBHIO aTOMHBIX HacTHIl C
TBEPABIM TENIOM, BaKyyMHOMY NpoGolo, B paboTe MEXITYHaPOIHBIX KOHbe-
PEHLKH 10 SABJICHHAM B MOHH30BaHHbIX rasax.

[lo pesyisTaram paGoT ObUTM 3aLUMIUECHBI JOKTOPCKas IHCCEPTALNS
[LH. UncTakoBeiM ¥ Kaauaatckue mucceprauuu H.B. TarapuHOBOH,
P.A. MunosaunoBoii, B.JI. IllaToXUHBIM.

JlanbHeiimee pa3BUTHE TONYYHIH NPEACTABICHUA O CBOMCTBax H Me-
XaHH3Me 3K300JICKTPOHHOMH SMUCCHH, HHHLIMMPOBAHHOH HMITyJILCOM TOKA B
rase — mocnepaspagHoi sMuccuu. HccieqoBaHus B 3TOM HaNpaBicHHH
crocoGCTBOBAIH PEIICHHIO NPOOIEM TNOBBIMICHHUA AWHAMAYCCKUX XapaKTe-
PHUCTHK Ta3opaspslHbIX YCTpoHcTB. Lluii paboT 10 3K303]1EKTPOHHOH
IMHCCHH, BBHITIOJHEHHBIH B 1abopaTopHy COBMECTHO C BEIYIIMMH HUH,
NpeCTaBIsICA Ha COMCKaHHE T'ocynapctsennoit npemuu CCCP.

Pa6oTa, MOCBALIEHHAS W3y4YEHHIO MOCTEPA3PAAHbIX MPOLECCOB H pe-
JHMOB ILIa3MEHHOH OOpabOTKH NOBEPXHOCTEH KOHCTPYKUMOHHBIX MAaTe-
pHMANOB, IPOBOAMIACH B 1abOpaTOpHH (H3UYECKOH 2IEKTPOHHKU Kapeapel
Nel4d B TeueHHe MHOTHX JieT (¢ 1956 r.) U Jaa uenbiil psf KpyIHBIX dusu-
YeCKHMX M TEXHHYECKHX PE3YJIbTaTOB.

U3 OCHOBHBIX pe3yJbTaTOB CIEAYET OTMETHTD CICAYIOLIHE:

a) Pa3pa6oTky MeToJa M3MEPEHHs OYeHb MAJIbIX TOKOB 3JICKTPOHOB B
rasoBoil cpene (10'12 — 10 A/cm?). OtaeneHne TOKOB JJIEKTPOHOB, BBI-
3BaHHBIX TPOLIECCAMH B pacmajaiomiesics nuasMe, oT TOKOB Nociepaspia-
HOW 3MHMCCHH.

6) YcraHoBIEHHE TECHOW CBA3W CTENECHH OYMCTKH [OBEPXHOCTEN Me-
TANI0B C BEJMYMHOM Mociepaspsanoi smuccuy. Hanbonee HHTEHCHBHBIC

pexumbl 06pabOTKH TIOBEPXHOCTEH METALIOB B BaKyyMe H 0co0eHHO B
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CHJIBHOTOYHOM TJIEIOILEM pa3pal€ B HHEPTHBIX ra3ax NPHBOAAT K HCYE3HO-
BEHHIO 9MUCCHH. [lonydenne noBepXHOCTEH META/UIOB, HE JAFOLIMX TOCIe-
paspsAHOil dMHCCHM — OYeHb BaXHbIH (U3MUECKUH H TeXHHYECKHH pe-
3yJabTaT PaboTHL

B) KOHTPONb COCTOSIHHA MOBEPXHOCTH METAJUIMYECKHX 3JIEKTPOJIOB 10
TOCIEPaspsAHOA IMUCCHM U TIOJYyIEHHE HEIMUTHPYIOIIErO COCTOAHMSA T10-
3BOJIMJIM NOJYYHUTH OYEHBb Ba)KHBIE PE3yJNbTaThl B ONbITaX 1o Npobo Ba-
Kyyma. DJIeKTPOJBI IPH HEIMHUTHPYIOIIEM COCTOSAHHH NOBEpXHOCTH obec-
NEYUBAOT OYEHb BBICOKHH YPOBEHb 3JEKTPHUYECKOH MPOYHOCTH BAKYyM-
HBIX [IPOMEXYTKOB, B 3-4 pa3a Oonbpliei 1m0 CpaBHEHHIO C MPOYHOCTEHIO,
JOCTUracMoM B 3JIEKTPOHHBIX NpHOOpax ¥ yCTaHOBKaX.

r) IlocnepaspsaHas SMHCCHS [IOTy4YHIIa BECbMa BaXKHbIE IIPUMEHEHHS B
COBPEMEHHBIX MHOIO3JIEMEHTHBIX MPUOOPax — HMMYJIbCHBIX Pa3psIHHKaX
¥ ra3opa3psaHbIX (ITa3MEHHBIX) NaHeNsX, rae Tpebyercs Haobopot gocra-
TOYHO MHTCHCUBHAs M CTa0UIIBHAA [IOCNEPA3PAIHAT IMUCCHS, YMEHBIIAK0-
ias CTaTHCTHYECKOE 3ana3jblBaHHe JJIEKTPHIEeCKoro npobos B rasax, T.€.
noBblmIaonas OsicTponelicTBHe U cTabHIBHOCTH pabotsl npubopos. Pe-
3yJIbTaThl pabOThl BHEAPANUCH B BBIIyCKaeMbI€ IPOMBILUIEHHOCTBIO CEPHH
OT€4ECTBEHHBIX [UIa3MEHHBIX NaHEINeH.

Tlocne  Oe3speMenHoft koHuMHel B 1986 1. mpodeccopa
ILLH. YuctaxoBa  pyKOBOACTBO Tpynmoil  mepenuio K  JIOLEHTY
P.A. MunosanoBoil. Cped NpOJOKAFOILMXCA HAYYHBIX HCCIEJOBaHUH B
001acTH BTOPHYHO-3MHUCCHOHHBIX SBJICHUH pa3BUBAIOTCA pabOTHI IpHUMe-
HHUTENBHO K MOHHO-TUIa3MEHHBIM TEXHOJIOTHAM, OCHOBAaHHBIM Ha B3aHMO-
JCHCTBUM TOTOKOB 3aps)KECHHBIX YacTHL] C NOBEPXHOCTAMH B IUIA3MEHHO-
TEXHOJOTMYECKHX YCTAHOBKaX.

IpousBenena cmena naboparopHoro obopyznoBanus. CoOcTBEeHHBIMU
YCHIIMSIMH COTPYIHHMKH J1abOpaTOpHH 3aMEHWIM YCTapeBLINE CTEK/ISHHBIE
BaKYYMHBIE [1OCTBI C Mac/IIHbIMH CPEACTBAMH OTKAYKH.

Co3pgaHa HOBas BaKyyMHO-IUIa3MEHHas J1abopaTopHas HCCIIE0BaTENb-
CKasl YCTaHOBKAa. YCTaHOBKa COCTOMT M3 BBHICOKOBaKYyMHO#l CHCTEMBI OT-
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KauK{ Ha OCHOBE TYPOOMOJIEKYIApHOro Hacoca, paboueif kamepsl ¢ ObICT-
POCBEMHBIM 3arpy304HBIM JIIOKOM M NPHOOPHOH CTOHKH, BKIIOYAOLIeH B
ce0st HeoOX0MUMYIO JIEKTPOCHIOBYIO U BaKyyMMETPHYECKYIO allnaparypy.
B ycTaHOBKE CMOHTHpOBaHa IIIa3MeHHas PACHbUIMTENIbHAs CHCTEMa Ha
OCHOBE METO0/[a MArHETPOHHOTO PACNbUICHHUSA B CPEJIC MHEPTHOTO rasa.

Lenpro ganpHednnx paboT sBnsercs padpaboTka 3¢ ¢peKTHBHBIX CIIO-
co00B mOCTHXeHHS TpeOyeMoH MoAH(HKALHH CBOKMCTB IOBEPXHOCTEH,
OYHCTKH OT HHOPOJHBIX BKJIIOYCHHH 00pabaTbiBacMbIX MOBEPXHOCTEH H
HAHOCHMBIX MOKpBITHH Ha OCHOBe ()yHAaMEHTAIbHBIX HCCICAOBaHHH Me-
XaHH3MOB BO3JICHCTBHSA Ha MOBEPXHOCTh BEUIECTBA IUIA3MBl H COMYTCT-
BYIOLHX IIOTOKOB 3apPSXKEHHBIX YaCTHLI.

BeinonHeHa cepus pa0oT B paMKax I'DaHTOB IO BaKyyMHOH TEXHHMKE
nox pykoBoAacTBOM npod. A.A. I'maskoBa mo uccnenoBaHuio GOpMHpOBa-
HHS H Bo3jelicTBUA Ha oOpabaTblBaeMble TIOBEPXHOCTH IIy4KOBO-
IUIa3MEHHBIX NOTOKOB, BOSHUKAIOIIHX NpH pa0doTe IUTa3MEHHBIX PaclblIH-
TEJBHBIX CHCTeM. [IpoBOAMIHCE PabOTHI MO MOJMYYEHHIO BBICOKOOTpaXKAI0-
KX MOKPHITHH M3 YHCTOTO ATIOMHHHUA Ha Pa3HbIX nomnoxkax. Ilpu BiaH-
MozeiictBiu ¢ MOBD komiexTuB naboparopun pabortan Hax npobiieMaMH
NOJy4EHHs B PE30HATOPHBIX CTPYKTYpax CBEPXIPOBOAALIAX MHOTOCIOH-
HBIX U CIOKHONPOQHIBHBIX MOKPHITHI, B TOM uuciae U3 HuoOud. Takke
NpPOJOKAIOTCA UCCIeN0BaHUs B 001acTH MPOABJICHHUH U MEXaHH3MOB TO-
clepa3psaIHON 3MHCCHH, pa3pabaThIBalOTCd METOAMKH H ammapaTypa mpo-
BEIEHHS Hepa3pyllaIoIIero KOHTPOJIA CBOWCTB MOBEPXHOCTEH B pabounx
YCIOBHSAX IUIa3MEHHOH pacnbUIMTENBHOH CHCTEMBI
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2.4. Yuebnoiit yuxn «nekmponnsle cucmemsi
YCKopumeneii)

«Ilpeoanve o DI3ILI...»

A.M. Koputysos

Ha npenaunnomHoli mpaktuke B 1969 r. 3aBeayromuil kadeapoi
O.A. Basbanep, npeu103KHII MHE 3aHAThes pa3paboTkoi cTeHaa 11 HOBOH
yueOHo#t nabopatopun «®Pusnka 35eKTpoHHBIX npudopos» (OIIT). Io ero
IUTaHaM OHa JOJDKHA OblIa 3aMEHHTH J1A00PaTOPHIO « DNMEKTPOBAKYYMHBIE H
noaynpoBoAHHKoBbIe pubope» (OBIIII), mepeexarmyo U3 cTaporo 3aa-
a1t MUOU Ha Cokone. JlabopaTopHble CTEHAB C AePEBIHHBIMH TIaHEN -
MH Ha CTOiKkax OblIH 060py0BaHB! BCEM HEOOXOAUMBIM ISl BHIMOIHEHHA
nabopaTopHBIX paboT, BKIIOYas UCTOYHHKH NUTaHHS, PEOCTAThl, CTPEIoY-
HEle IpHOOPBLI, U Jaxe UMeJIH OTAesbHbIN Oiok «bapbepy, npeqHazHayeH-
HBIH 1718 TPOBEPKH 3HAHHH CTYIEHTOB.

K Tomy BpeMeHH anmnapaTypa CTEHJIOB YXe H3PSAHO H3HOCHIACh H MO-
PAJBHO COCTApUJIAch, U €CTECTBEHHBIM 00pa30M BO3HHKIA HEOOXOIUMOCTH
nepeoGopymoBaHHs 1ab0paTOpHH, a 10 CYTH CO3AaHHE HOBOH. MBI KHIIH B
TO BpeMd, KOT/J]a BO BCEX JE/IaX ONMHPAUCh Ha COOCTBEHHBIE CHIIBI — Ha Ka-
¢enpe mponoBenoBanach CBOEro poaa uaesa «dyuxe». [loaromy nmpennona-
rajgoch, YTO KOJUIEKTHB J1a00paTOpHH JOMKEH OBbLI BBHINOJNHHTH BCE HeoO-
XoauMble paboThl AN caayud ee mon kmod. Takasg nepcrekTHBa BOOAYILE-
BHIJIa He Bcex: Ha cMeHy M.I'. Mopo3oBoii, Bo3raBisBiied y4eOHbIH UK
OBIIII, npuwen M.®. Hukonaesckuii. Ho 3T0 npoH3omio 4yTh MO3Xke, a
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TOra Mepefio MHO Oblna MOCTaBNICHA 3a/129a CIPOEKTHPOBATE naboparop-
HBIH CTEH] ANl OCHALIEHHS HOBOM nabopaTropuu.

Ion sty 3anauy 6bina copueHTHpoBaHa pabota CTYAEHYECKOTO KOHCT-
PYKTOpCKOTO HCCnenoBarensckoro G6ropo (CKMB). Hano orMeTuts, 4to B
T¢ BpCMeHa B MHCTHTYTE yACNANOCH GONbUIOC BHUMaHHE PAa3BUTHIO TROP-
HECTBA CTYJCHTOB, MOJJCPKUBAEMOE M B IOCYJapCTBEHHOM MaciuTabe.
Koopaunaumeii storo msuxenns samumamucs CoBeTs! 10 Hay4HO-
uccnenosatensckoi pagore crynentos (HUPC) na Bcex yposusix. U B Ha-
LueM HHCTHTYTE CyecTBoBan Coser mo HUPC, koTopsiit Bosraassn npo-
PEKTOp no Hayke. Muorue kadeapel B MHCTHTYTe MMENH CTyaeHYeCKHe
nonpaspenenus, a O.A. Banbauep, 6yyun akTUBHEIM CTOPOHHHKOM pas-
BUTHS CTYICHYECKOTO TBOPYECTBA, ONHHM M3 TEPBBIX B HHCTHTYTE NpH
xadeape coznan CKUB-1.

Havanbaukom CKHB-1 B ToT nepuon 6sin HenaBHHit BBIITYCKHHK Ka-
denprt B.C. T'opGaroB, a Mens 1 cTyfeHTa ¢ Kadeapel AMEKTPOHUKH DaMKa
®HIMaHa pacupeNeNuiy Tyaa Ha NPeAIUNIOMHYIO [IPAKTHKY, UMeS B BU-
Ry, 4TO K paboTe N0 NPOEKTHPORAHHIO CTEHNAA GyIyT PHBICKATHCS H CTY-
ACHTEI MITaJINX KypcoB. Ilepeno MuOM cpa3y xe GbliM MOCTaBIEHB! YCIO-
BUsl, 4TO 1aGOPaTOPHBIi CTeHA Jo/mKeH GBITH pa3paboTan Ha TAKOM YpOB-
He, 9T00b1 ero MOXHO Gb10 Gbl npencTaBuTs Ha BJJHX CCCP HONY4YHUTH
3a Hero NOCTOWHYW Harpally. Ha xadempe yxe Gbin npHOOpeTeH OMBIT
npexacraeneHus Ha BJIHX pasubix paszpa6oTok, B TOM uncie u «bapbepay,
3@ KOTOphIC pa3paGoTYMKH GBUTH HArpaxAeHbl MENAISAMH BJHX. C stoit
UE/IbI0, HAaPUMED, BHEWIHHH BHJ CTEH/Ia Pa3pabaThIBAICS B XyI0KeCTBEH-
HO-0(OPMHUTENILCKOMH MAcTEPCKOi NPpOGeCCHOHANOM-IU3aHHEPOM
M. lManasTvHEIM. M GB1II0 NPEIOKEHO HECKOTBKO BapHAHTOB — BIOCHE/I-
CTBMHM HCKOTOpBIC M3 HHX ObLIM PeaTH30BaHbl B 1a60PAaTOPHsX Kaeaper
3NIEKTPOTEXHUKH.

Paspa6oTka cTeHna mpenmonaraia ucronb30BaHHE COBpPEMEHHOMH ar-
TapaTypsl, ¥ Mbl ObLTH HaUENEHbl HA NPHOGPETEHHE CaMBIX HOBBIX o6pas-
uoB npubopocTpoenus. M3roMHHKO# CTaNo npHUMeHeHHe U3MEPUTENHHBIX
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npubopoB ¢ uudpoBoi uHaMKanueid. [IpuGopsl TONBKO MOABHIMCH, U B
onHoM u3 HUU Komutera cranmaapToB, KyAa OHH ObUIM HampaBjicHbI Ha
IKCHEepPTH3Y, Ha HUX 00paTHI BHHMaHHe PYKOBOJHTENb MOEro AHIUIOMHOIO
npoekTa P.E. EnuceeB. Ham noeesno, uTo 3TH uudpoBble IIUTOBBIE MPH-
Gopsl Beimyckan OMckuii mpuGopocTponTenbHelil 3aBoa. Tak kak oTryaa
MOU KOPHH, TO COXPAHHUJIHCH U CBA3H, KOTOPhIE NO3BONWIH, B KOHIE KOH-
1I0B, 3aN0My4YHTh 3TH NpuGopsl. Booble-To, B Te BpeMeHa CylIeCTBOBAIA
pacpenenuTenpHas cucreMa cHaOXeHHs, H Ha Bce TpeOoBaTMCh TakK Ha3bl-
BaeMble QOHIBI, BBIACIAEMbIE MHHHCTEPCTBAaMH. BBIJIO MHOrO XJIONOT U1
HX TIOJNyYEHHA, H BO MHOTHX Cly4Yasx npoOiieMy pellaid JIMYHEIE CBS3H.
I'eorpadus kKOMaHIUPOBOK CBHIETENLCTBYET O TPYIHOCTAX AOOBIBaHHUA
HYyXHOH anmaparypbl: Omck, HoBocubupck, Upkytck, Ilensa, I'opbkuil,
BunsHrioc.

IToMHMO KOMITOHOBKH CTEHJla pacCMaTpUBAJICH BOIPOC METOAUKH BHI-
nonHeHus nabopatopHbix paboT. Ha crapbix creHaax cxeMy 3KCIepUMeHTa
coOHMpasM CTyAEHTHI, HCTIONb3yd MpoBoda. Ha 3To TpaTiiock MHOrO Bpe-
MEHH, TaK KakK nepel NONMycKoM K paboTe HeoOXoaumo OBUIO MPOBEPHUTH
NpPaBUIBHOCTh €¢ COOpKH — B MPOTHBHOM Cllyyae KOPOTKHE 3aMBIKAHHA
ObuH He peakocThio. [ToHMMas BaXkHOCTH mpolecca cOOpkH A1 popMHpO-
BaHHA y CTY/JICHTOB HaBhIKOB IIPOBEAECHHA IKCIEPHMEHTAILHBIX paboT, MBI
BCE-TAKH OTKAa3aNuCh OT Hee. JIng kaxaod naGopatopHoH paboThl Obuia
pa3paboTraHa kOpoOKa cO CXxeMaMH, KOMMYTHPOBAaBHIMMHUCS MepeKroyare-
JISIMH, KOTOpas OAK/II0YANack K CTEHIy C IOMOILIbIO0 pa3beMoB. Hckiode-
HHE cOOPKH TO3BONAJIO CIKOHOMHTH BpeMs, 3a CYET KOTOporo OblIM pac-
IHpeHbl W 100aBIeHB! HOBBIE 3alaHHA MO HCCIEAOBAHUIO JJIEKTPOHHBIX
npubopoB. BHauane 3a orcyTcTBHE cOOpPKM HAaC KPHTHKOBAlIH, HO MOTOM
MHOTHE CTJIH HCII0Ih30BaTh NOJOOHYI0 METOIHKY.

MBI NpOJOMKHIH MCNONB30BAaHHE aBTOMATH3UPOBAHHOTO KOHTPOJIA
3HaHHUH, BKIIOYHB B CTeH] 610k «KoHTpojs 3naHuity. OH npeaHa3sHavaics
JUTS TIPOBEACHHUA MIpEeBAPUTENbHON HPOBEPKH 3HAHUH Hepes BBIIOIHEHH-
eM paboTel. Tak ke, Kak H paHee, BRIOMPAUCh NPEAJIOKCHHBIE OTBETHI Ha
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ST BONIPOCOB, BBIJABABIINECS CTYAEHTAM B Hayajle 3aHATHH. UHAUKANMs
NIPaBUJIbHEIX OTBETOB ONPENENsIa BO3ZMOKHOCTD MPOAOKEHHS BBINOJIHE-
HHA CTyZAeHTaMHu nabopatopHoil paGoTel. BrocnenctBum Ha 3TOH OCHOBE
Obi1a paspaboTaHa HOBas METOIMKA JUIA NIPOMEXYTOYHOTO KOHTpPOJIA 3Ha-
HHii, 8 HAKOIUICHHBIH OINBIT J€I B OCHOBY AMCCEPTALHOHHON pabotsl b.
BonoauHa.

K 3ammre moero muninomuoro npoekra B despaine 1970 r. ombITHBI
o6pazen crenna JIMCT-1 Gbln TOTOB H, KaK [JJaHUPOBANOCh, BIOC/IEACTBHHA
Obin mpeactasnen na BJJHX, rxe Mol 3a Hero nonyuund Junnom I crene-
HH, 1 30m0Tyto, 2 cepebpsinble 1 3 GpoH30BBIe Menaid. B pambHeiimem
CTCHA MOObIBaN U Ha 3apyOeXHbIX BbICTaBKax B Uexum, Cnosakuu, Benr-
pun, I'epmarnn, @panuny, CIHA - rae oH 1 3aTepsncs.

A Brepenu nepen xomiekrusom O] cTosna crnoxHeHIas npobiema:
HE npepeIBas y4eOHbIA MPOLECC, 3aMEHHTh CTapylo nabopaTopHI0 HOBOM.
Bor ero coctas ma TOT nepuon: W.I. Moposzosa, JLA. Bnaaumuposa,
I''A. Memxkosa (bbikoBa), H.®. Hukonaesckuii, b.B. Bonoaus,
A.M. Hetsixca, B.B. Macneruukos, B.B. Pycunos, Cama TuxonoB, Mua
3axapos u 5. Ham moMoranu u apyrue COTPYIHHKH Kadeapsl, 0cOGeHHO
mHoro — B.H. Crenxun. OcnoxHAI0CH BCE €le M TeM, YTo TOrjia B 1a6o-
PaTOpPHH 3aHUMANUCE CTYICHTHI BCeX daKyabTeToB MUDH. Ing HuX Haua
xacenpa BocripuHUManack kak kabenpa OOII, aHanoruyHo Kadenpam ¢u-
3MKH, MaTeMaTHKH HJIH JJEKTPOTEXHHKH. Harpyska Ha nepconan na6opa-
TOpuH ObUIa TPOMajgHON — 0k0J10 20 MOATPYINN CTYAEHTOB B CEMECTp Ha
Kaxczoro npenosnasatens. IToatomy Ha MOHTaX HOBOi T1aGOpaTOpHH OTBO-
AHIICS TOBOJIBHO KOPOTKHH MEPHOJ ¢ Mast 10 CeHTAOps 1971 T., BKIIOYas B
HETo, TAKUM 00pa3OM, JICTHHE KaHUKYIIB! ¥ HEGOIBILYFO YacTh CEMECTPOB.

K 3ToMy Bpemenn B DkcnepHMeHTaNBHO-NPOH3BOACTBEHHBIX Macrep-
Ckux MU®OU Gbiny M3roTOBNEHBI KapKackl n1abopaTOPHBIX CTEHAOB Yike
MoJaeprusuposannoro JIMCT-2, sakynnena neoGxoaumas anmapatypa —
BCe 3T0 0bouuock kadenpe, kak Obi1o moacuutano, B8 203703,34 py6. Mut

v
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HIyTHIX TOTOM, 4YTO CTYJIEHTHI 3a CTEHAOM CHIENH Kak Obl B aBTOMOOMIIE
«Bomran.

MoHnTax nabopaTtopum npe,unc;naran BBHINOJIHEHUE CaMbIX pazHooOpa3s-
HBIX paboT, BKIIOYas OETOHHpOBaHHE NoJa Ul NPOKIAIKM KOMMYHHKa-
IIM#, MOABECKY CBETHJILHUKOB M mpoekTtopa «lIpoton», ob6opynoBanHe
1iKahOB M H3rOTOBJICHHE MEJIOBOH JOCKHM (MBI NMEPBBIE CaMM CHENAIH €€
CTEKIAHAOW M OHa O CHMX TOp )XHBA), HAKOHEL, M3TOTOBJCHHE CHCTEMBI
aBTOMaTH4eckoro 3amropuBanus. Ho eme u 31eKTPOMOHTaX, M HaJaAKy
CTEHAOB, a Take 10 maboparopHeIx paboT, BRINONHEHHEIX B BUIE KOPOOOK
Uil Kaxzaoro creHna! s monHoro KoMiulekTa 1abopatopiH AUINIOMHU-
KoM Kadenpsl Baseit OBUMHHHKOBBIM ObLT pa3paboTaH crieLMAaNbHBIN mpe-
HOJABATENBCKUH MyJIbT, NPEAHA3HAYECHHBIN 1A YIIPaBJICHHS BCEMH TEXHH-
4eCKHUMHM cpeJcTBaMu 00ydeHus. [IBa Takux mysnbTa Takxe Hago Oblno
HOAKJIIOYHTE K 3JIEKTPHYECKMM KOMMYHHKAlMsIM M HalaAuTh paboTy na-
O6opaTopHH B LIENTOM.

MbI cO BCeM 3THM CHIpaBHIIHMCh, TaK Kak paboTaIM C HTY3Ha3MOM, 3a-
ACP)KUBAACH TONMO3/JHA Ha paboTe, Npekae BCEro Mo MpuinHe CBOEH MOJIO-
JOOCTH, U 29 ceHTa0ps 1971 r. B HOBOH 1abopaTopuy Oblna npoBeaeHa nep-
Bas nabopaTtopHas paboTa JUIf CTYAEHTOB HalleH kadeapsl.

B toM xe roay, 4 oxtiabps O.A. Bansanepy ucnonnminoch 50 ner, u
WwIoAbl HAlliero TpyAa ObUIM NpernojHECeHbl eMy B KadecTBe IOJapKa, a B
JAcHb 106HIEs BPYYEH CHNEUHAILHO H3MOTOBIECHHBIH CHMBOJIHYECKHH KIFOY
oT @I

OT1xpeiTHE HOBOH NabopaTopuu ObUI0 Ha3Ha4eHO Ha 23 HosAOp#A, M Ha
ero opranusauuio Oner AHartonbeBUu 0OpaTHII CaMO€ CEpbe3HOE BHHMa-
Hue. OH Bceraa cieoBal NMPHHIMIY — «KaK 3anpsbkellb, TaK K MOEHCLIbY.
Bein cocTaBieH CLEHapHii NpoBeNAeHHs OTKPLITHS, BHINIOIHEHBI CNIELHaAIb-
HBI€ MEPONpPHATHA, BIUIOTh 10 KpPacHOH JOPOXKH MEXKIy CTEHAaMH, NOA-
TOTOBJIEHA CIleUMabHAs NpOrpaMMa IpeicTaBieHus. Muxanny 31aTKOB-
CKOMYy, HallleMy BBbINYCKHHKY, HbIHE H3BECTHOMY B MHpE KapHKaTyPHCTY,
OblI0O MOpYYeHO HapHCOBaTh KapTHHKH Ha TEKCT B CTHXaX, COYHHEHHBIH

85



bopucom BonoauueiM. I JEMOHCTpaluH rocTsAM Ha OTKPBITHH MO HAM
ObI1 HM3roTOBNEH claid-¢uibM, 03BydeHHbIH JI. BnaguMupoBoit u
M. 3naTkoBckuM. OTKpbITHE 1aGOPaTOPUM MPONUIO HAa 3aMIaHHUPOBAHHOM
YPOBHE, H C TEX II0p OHA MPOJOJDKHIIA TPYAUThCS A cTyAeHToB MU DU,

IIpomwro 10 neT, u 3a 3TOT nepHoA paboTel JabopaTopHH B Hee TpH-
OJIK  HOBBIE  [PENOAaBaTEsH: B.M. Py6nes,  B.B. lllypenkos,
A.A Jlykames, B.B. bexnemumes, 1, B 1978 r. cTaBuinii npenoaasaTeieM,
B.C. Ilepmenkos, Bo3rnaBuBIIKH LK OBI1 — Bee BIOKUIM MHOTO Tpyaa
H B MOJECPHHM3aLHIO JabopaTopuH, H B COBEPLUCHCTBOBAaHHE METOAMKH
IpenoAaBaHus AHCIHUILIMHBL, KOTOpPas OObEKTHBHO ObUIA CIOXKHA IJIA CTY-
JEHTOB.

IMogomien cpok NpHHATHS pEeIIEHNS 0 CYAbOE CyleCcTBOBAaBIIEro TOrAa
®OIL, u O.A. Banpanep noctasui HOBYIO 3a7auy o co3ganuu OOI1-2, Vike
CTaJIM MIMPOKO HCcNonb30BaThecd OBM, B ToM uKcre H B yueOHOM Tpolecce,
00CyKIanuch pa3Hble BapHAaHThl aBTOMAaTH3MPOBAHHBIX CHCTEM 00GyueHus.
Hama xadezapa nmena coOGCTBEHHYIO BBIMHCAMTENBHYIO NabopaTopuio Ha
6aze OBM EC1010 u mucrueitnslii kiacc, rae, 6iarogaps MHHLHATHBE:
B.B. lllypenkoBa — B AOTOJIHEHHE K 3KCIIEPHUMEHTATLHBIM BBITIOJIHAIHCH
MozenbpHbIe abopaTopHble paboThl, H b.B. Bonoauna — npoBoauics aBTo-
MaTH3HUPOBaHHBIA omnpoc cTyldeHToB. IloaTromy ofmee Hanpasienue Mo-
aepausanud OOI1 6110 NOHATHRIM. OcTanock JHIIb HAHTH KOHKpPETHOE
BOIUIOLLEHHE cymiecTBylomMx Haei. Ha kadenpe crana paspabateiBaThcs
Tak Ha3biBaeMas «['mbkas oOyuaromas cucrema (I'OC)», Kak «yHHBep-
calbHas KOMIILIOTEPHAs CHCTEMa I IIPOBelleHHs 1abopaTOpHBIX, yueOHO-
HCCIEI0BATEILCKUX paboT M APYTHX BHIOB 3aHATHH CTyAEHTOB (H3HKO-
TEXHHYECKHX M OOILETEXHHUYECKHX cllenuansHocTe». B ctpykType 'OC
@®3II1-2 pomxHa Oblna NPaKTHYECKH pealn30BaTh CGHOPMYIHPOBAHHEIE
HJICH, HATIpaBJICHHBIE Ha COBEPILEHCTBOBaHHE 00y4aroIero npouecca.

[Tepeno MHoM BHOBB GbLIa IOCTaBJICHa 33aa4a CO3aHHA J1abopaTopHO-
ro CTeHAa — OCHOBBI HOBOH Jaboparopun. Havancs akTHBHBIH noMck Gasbl,
Ha OCHOBE KOTOPOH MOXXHO ObUTIO Obl MPHUOJIH3UTLCA K 3asBICHHOM IIEIIH.
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Ham nosesno, B r. XapbkoBe K 3TOMY BpeMEHH ObL1 pazpaboTaH MHKPO-
IpOLIECCOPHBIH KOMITJIEKC TEXHHYECKHX CPEACTB JIOKaJIbHO-
nHbopmaronHeXx ynpasnsiomux cucteM (KTC JIMYC-2), kotopsiit
BIOJIHE TIOAXOMUN i 3Toro. Kadenpoit 61 MproOpeTeH 0AUH IK3EMILIAD
JIMYC-2, 1 Mbl OpUCTYymHaM K pa3paboTke cTeHaa s sabopaTopuu
®DII-2. Ou nonyyun Hazsaune OJIMMITUK (O6y4arommit JlabopaTopHbiit
HccnenoBatenbckuit MuKponponeccopHslil I3MepHTENbHBIN Komrmexci.

B OCHOBY METOAMKH HCMOJIb30BaHHA €r0 B yueOHOM npoliecce 6buT Mo-
JI0KeH npo6ieMHBII THII 00y4YeHHUs — 8 CTIELHANbHO MOoCeLlal 2-rogHYHbIe
KypChl HOBBIX MeToJ0B 00yueHus npH [lonruTexHnueckoMm Mysee. B coot-
BeTcTBHE ¢ He# cryaeHTsl Ha OJIMMIIMKe morin nmonydats oOlMpHBIN
MaccuB HH(opMaumu 00 u3ydaeMoMm mpubope IS mocTpoeHus pabouei
MOJENTH (9KBHBAJIEHTHOH CXEMBI), PacyeTHbIE XapaKTEPHCTHKH KOTOPOH
JOJKHBI ObUTH OBITh MaKCHMAaJbHO NPHOIHKEHBI K 3KCIEPHMEHTAIbHBIM.
TakuM 0Gpa3oM, aBTOMaTH3aLUs U3MEPEHHUI M pacyeToB Mo3BoJsina obec-
NEeYUTh CTYACHTOB JaHHBIMH, HEOOXOOMMBIMH I OOBACHEHHUs IKCIIEpPH-
MEHTANBHBIX pe3yJIbTAaTOR, pACKPHIBAIOIINX MPUHIKII PpabOThl HCCIELYEMO-
ro 3nekTpoHHoro npubopa. [Ipennonaranock, 4T0 B X0A€ BBIMOJHCHHS J1a-
OopaTopHOil pabOTHl y CTYAEHTOB MOSBHTCS MOTHBALUA Ul MONYyYCHHS
HeOOXOJHMBIX UTA 3TOTO 3HaHHH, H TeM caMbIM OyaeT JOCTHrHYyTa LElb
0o0yuenus. HauBHble Mbl ObUTH, 0COOEHHO 3TO CTaln0 MOHATHO ceifuac, B
COBpPEMEHHBIX YCIOBHAX paboTel By3a!

Paspaborka OJIMMIIHKa Bomonnsnack auniaoMHukaMu. CBOH BKian
B Hee BHecaH cTyaeHTsl A. [1lankun, A. Banos, M. Uneun, B. Mepkyinos u
B. Manuuun. B pesynerate, B 1986 r. OJIMMIIHUK 6b11 BhICTaBNIEH Ha
BAHX, u 3a Hero Mel nony4mnu 1 cepebpsiHyio ¥ 1 G6poH30BYI0 MeaaiH.
Ho HoBas nabopatopus ®III-2 Tak u He BcTynuiaa B cTpoi. Hactynuiau
BpeMeHa, Koraa kadeapa He CMoriIa peann3oBaTh CBOH IIaHBI B CBSA3H C
U3MEHEHHUAMH, NPOUCUIEAIMMH B Hamed cTpane. OHa elle cMorJa norpa-
THTb CBOH CpeAcTBa WA npuobperenus komiuiekcos JIMYC-2, vo mpe-
BpaieHus uX B abopatopHeie cTeHabl OII1-2 He npousouwio. OHU cTaNnH
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OCHOBOH 11abopaTOpHOro IpakTHKyMa «MHKpPONPOUECCOPHEIE CHCTEMBI
DDY», HO 3TO yKe B APYyroM LHUKIe «INeKTpoHHBIE cucTeMbl DDVY», B
koTopblit Bomen U P31, HO B NIPEXKHEM BHIE, YKE YCEUCHHOM H CHIIBHO

yCTapeBIIEM.
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2.5. Yueonwvii yuxn «Unugpopmayuonnsie cucmemot
YCKopumenei»

.

T'.I1. ABepbsiHOB

B nmekaGpe 2006 roma ucnosnsercs 30 net BBoja B cTpoil Kadeapanb-
HO# 1a00paTOpHH, HALIEIEHHON Ha BHEAPEHHE BEIYUCIUTENbHON TEXHUKH B
yuebHyI0 ¥ Hay4dHYIO JesTenpHOCTh Kadeapel. B nexabpe 1976 roma ko-
MHCCHA HHCTHTYTa 0], pPyKOBOICTBOM npodeccopa S.A. Xeraryposa noa-
MHCaJla aKT O BBOJIE B CTPOH JEHCTBYIOIIUX JBYX KOMIIBIOTEPHBIX jabopa-
Topuid Ha 6aze MuHn-OBM EC1010 nHa kadenpe Ne 11 (3aBenyromuit ka-
denpoii npodeccop B.M. Konobawkun) u Ha kadeape Ne 14 (3aBeayromuit
kadenpoi npodeccop O.A. Bansanep). O6mee pykoBoACTBO ObUTO MOpY-
yeHo c.H.c. I'Il. ABeprsiHoBYy. 3a mporpaMMHO-MaTeMaTHdeckoe obecre-
yeHue orBeyal c.H.c. B.H. ['ycapoB, TeXHHYECKHMMH CpeIcTBaMH YIIpaBisil
HadabHUK OBM B.B. Jemuaenxo.

Ho 3TOMy TOpXECTBEHHOMY MOMEHTY MNpEIIIeCTBOBAN AOCTATOYHO
CJIOHBIM HanpsHKEHHBIH nepuon craHoBneHUs. Heo6xoauMo 6v110 oTCTO-
ATH TIPaBO Ha BEIENEHUE ITOM TeXHHKH Uia kadenpsl Ne 14 (a croumocts
TOJIKO HaYaJILHOW KOMILIEKTALHH 3TOH BeHrepckod MuHH-DBM, xotopas
B AanbHeimeM Obula pacuipeHa B 3+4 pa3za, coctaBmsna 250 teic. $). Ha
kadenpe Ne 11, pykoBOAMMOH pPEKTOpPOM, 3TOT BOIPOC peLIAJCS 3HAYH-
TenbpHO npome. Pemenne o BHeapenun EC1010 npuHuManocs Ha YdeHOM
CoBere MU®MU, rae nepen BenymuMH CrHeLHANUCTaMH (aKyJibTeTa KH-
6epHernku BricTynua I'.I1. ABEpBSHOB ¢ OCHOBHBIMH HAallpaBICHHUAMH UC-
rosis3oBaHus DOBM Ha kadenpe.

Toneko mocne paccMotpeHHs Ha YueHoMm CoBeTe OBUIO NPHHATO
OKOHYaTENBHOE PEIIEHUE O BBIZICJICHUH MalIHHEI Ha kadenpy Ne 14.
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Ipakruuecky Bcs kadeApa ydyacTBOBaja B MOATOTOBKE MOMELICHUS
s yeraHoBkd OBM. C momomsto B.M. Kono6amikiHa OblTH MOTY4Y€EHE
ceepxaebuunTHbIe Qanbuimons! (M3 Yensbuncka-40) u danpmmanenu 1is
3BYKOIOIJIOIIEHHS TOBEPXHOCTEH CTEH U MOTONIKOB (M3 ropona TosbATTH).
Bt npoBeieHbl 0YeHb Cepbe3Hble paboTHI 0 MOHTAXy IMOJNOB M MOTOJ-
Ka, «[PUCTPEJKH» MOLIHBIX IIBEJIEPOB K MOTOJIKY IS YCTAHOBKH 3BYKO-
NOTJIOMIAIOIUX MMaHENeH H BHIPABHUBAHUIO HA aHANTOTHYHBIX KOHCTPYKLH-
aX ¢anpmnonaoB. B MammMHHEIA 3aJ1 3aHECEHBI COTHH KHJIOTPaMMOB pac-
TBOpPA /U1 BBIPAaBHHBAHHA MOJIOB (repel yctaHoBko# danbiunonos). IIpo-
BEJICHBI cepbe3Hbie paboThl 0 YCTAaHOBKE MOIIHBIX (PUIBTPOB CETEBOrO
MTUTAHUS.

TpeOoBaHHA K MOMEIIEHUAM U 3NEKTPOIHTAHHUIO, IO TEM BPEMEHaM,
NPeABABIAINCE OYEHb JKECTKHE. bhlna co3naHa 30Ha OrpaHUMYEHHOrO JOC-
Tyna (repMO30Ha), B KOTOPOi pa3MeIaIMCh NPUBOJB CMEHHBIX AUCKOBBIX
HakonuTeneh. B 3To#l 30He ¢ moMmoupo Momuoro koHgunuoHepa KT-2,
npouseoactea I'JIP (Bec kotoporo 6b1n1 oxoso 300 kr, BeIcoTa 0KoJIo 1,5 M,
miuprHa 0,5 M, a AaMHA 0KO0J10 2 M) NMOAIEP)KUBATIACH MMOCTOSHHAS TEMIIe-
paTypa, BIOXHOCTb U C MOMOIIBI0 (GHIBTPOB OCYLIECTBIIATIACH OYHUCTKA
BO3IyXa.

Cama ycraHoBka u cbopka IBM Tak xke Oblna He OYeHb MpOCTA, MO-
CKOJNIBKY OTAeNbHBIC 610KH (cTOlKH) Becuau 6onee 100 kT, a BeC NPUBOIOB
BHEIIHUX 3a[IOMHHAIOLINX YCTPOHCTB Ha MarHUTHOH JieHTe 300400 kr.

I'maBHBIM HMHHLIHMATOPOM AKTHBHOTO BHEAPEHHUsS CPEICTB BBIYUCIIH-
TEJLHOW TEXHUKH B NpPAKTHKY Kadeapbl IEKTpOdH3UKM M CO3JaHHA Ka-
denpanbHoi BeIYHCTUTENLHOH JNabopatopuu Ge1 O.A. Bansamep, koro-
PBIF OKa3bIBAJl MOPATBHYH) M MAaTE€PHANBHYIO MOJAEPXKKY, Kak IpH co3za-
HHUH, TaK H B Mpouecce €e pa3BUTHA. Kilro4eBbIM MOMEHTOM B IIPHHATHH
peleHHs kadeaprl 0 pa3zBUTHH paboT B 9TOM HanpaBJlieHHH OBUTO COBeEILa-
HHe B Hayane 1975 roma aByx mnpodeccopoB, O.A. Banpgnepa
M.H. MeHbirkoBa, U c.H.c. I'.Il. ABeppsHOBa, U, KaK MOKa3anu AalbHeH-
mue coOBITHS, BCe 3TH ycunus Oblan 3aTpadeHsl He 3psa. M xoTa pecypc
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EC1010 6pu1, O COBpEMEHHBIM IOHATHAM, MPOCTO CMEIIHBIM: MAaKCH-
MaJIbHas onepaTHBHasg nmamaTh 64 k6aiit, cuctemueii auck 800 xOaiit, a
CMEHHbIE TUCKH 7,25 MOaiit. PaboThl, NpOBOOHUMEIE HA TOH MAaIlHHE, 110
CBOEMY TBOPYECKOMY MOTEHLHATY 3HAYHTEIHHO MPEBOCXOMUIH OONBIIHH-
CTBO paboT, NPOBOJAHMBIX Ha COBPEMEHHBIX MEPCOHATBHBIX KOMITBIOTEpaX
HecpaBHUMO Gonbuiedl MowmHocTH. C rofaMH BeIMHCIHTENbHas 6asa ka-
¢enpsl NocTosHHO pacmupsinack. Ha HayanpHOM 3Tame 3a CyeT TpaaHLH-
OHHOH mnepHdEpHH, OUCKOBBIX H JIEHTOYHBIX BHEINHHX 3alOMHHAIOUIMX
YCTPOHCTB, 3aTeM ObUT BHEIPEH 3l MOArOTOBKH JaHHBIX Ha mepdonieHTe.
3HAYHTENIBHBIM JOCTHXKEHHEM Kadeapsl ObUTO BBEAEHHE B CTPOH AUCIUIEH-
HOro Kjacca, B KOTOpOM Iof ynpasinenueM OBM pa6orano 12 rpaguue-
CKHX JMCIUIEEB, MPUYEM rpadUUecKHe KapThl A8 TPaJUIIHOHHBIX anda-
BUTHO-LHMQPOBHIX aucIuieeB GUpMbl BuaeoToH 6suM pa3paboTaHsl H 110-
cranenbl MAD um. U.B. KypuyaToBa, ¢ KOTOpbIM BBHIYHCIHTENbHOH n1abo0-
paTopHEH BEJIUCH COBMECTHBIE HAyYHO-HCCIIEAOBATENbCKHE pabOTHI.

Ha 3aBepiualomiem 3Tare 3TOro NepHoAa >KU3HU BBHIYHCIHTENIEHOH Ja-
6opaTtopuu KoMnbloTepHas 6a3a Kadeapsl NpecTaBisAIa KIAacTep M3 Tpex
3BM ECI1010, nMeromux MakCUMaIbHO BO3MOXXHOE PACHIMPEHHE JHCKO-
BBIX M JIEHTOYHHIX BHEIIHUX 3allOMHHAIOMIMX YCTPOHCTB, 00ecredHBaro-
LIMX BHICOKOMPOH3BOAUTENLHYIO paboTy ABYX THUCIUICHHBIX KJIACCOB.

Cozgannas B koHie 70-x roioB KOMNbiOTEpHas 0a3a ABUIACH BOKHBIM
¢dakxTopoM pa3BHTHA Ha Kadeape HOBOro HampaBJieHHS Kak B y4eOHOH, Tak
¥ B HayyHOH paboTe — HCHONb30BaHHE HHGOPMALUOHHBIX TEXHOJIOTHH B
3JIEKTPOPH3HKE.

B pamkax y4eOHOro ImKia, IOCIEAHEe Ha3BaHHe, koToporo HMCY
(Mudopmanmonnsie CHCTEMBI YCKOpHTETEH) BHIMOMHAIONIETO B MOCTEIHEE
BpEMs OKOJIO NOJIOBHHBI Y4eOHOH Harpy3ku kageaprl, O6p110 pazpaboTaHo
HECKOJIBKO BHIOB 3aHSTHH MO KypCy aBTOMATHM3allMH IPOEKTHPOBAHHA
JO®YVY, kak A1A CTYIACHTOB JHEBHOrO, TaK U BEYEPHEro OTIENICHHUH, BKIIIO-
Yaomui OOIMPHEIH JIEKITHOHHBIH Kypc H [JBa BHAA 1abOpaTOpHEIX Mpak-
THKYMOB. Il CTyAEHTOB mEpBBIX YETHIPEX CEMECTPOB (akylbTeTa «A»
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pa3paboTaH M NPOBOAUTCA Ha MPOTAKEHHH MHOTHX JET KypC MO BBIYHCIH-
TenbHON MareMatHke. [Ipodeccopom A.C.PomaneM u  OOLEHTOM
B.J. PamukoBEIM O 3TOMY KYPCY IMOATOTOBIIEHO YueOHOoe mocobue «Yuc-
JICHHBIE METOAB pelleHHs (U3NUecKuX 3aia4». IIpu HemocpeaCTBEHHOM
Y4YacTHH BBIYHCIUTENLHOH naGopaTtopun pa3paboTaHbl M IPOBOASTCH KOM-
OBIOTEpHbIE 1abopaTopHbIE NMPAKTHKYMBI 10 BaKYYMHOH TE€XHHKE, QH3HKE
3JIEKTPOHHBIX NMPHOOPOB ¢ aBTOMAaTH3UPOBAHHBIM TECTHPOBAaHUEM CTYJECH-
ToB. ['opmocTeio nabopatopuu sBisercd pa3paboTaHHBIA MO HMHHUIHATHBE
JI.W. IOnuHa, KOMINEKC MMHTAIHOHHO-UCCIEN0BATENBCKUX MPAKTHKYMOB
1o MoIHO#M uMmnynbcHo# TexHuke. I'.I1. ABepranoBriM, B.H. I'ycapoBsiM 1
JLA. IOauHBIM MO 3TOMY NPaKTHKyMYy MOATOTOBIEHO Yy4eOHoe mocobHe
«JIabopatopHslii npakTHKyM o MHUT».

Pa3pa6oTka M ycneniHoe HCNoJb30BaHHE KOMMNBIOTEPHBIX JabGoparop-
HBIX NPakTHKyMOB no MUT, Hauano KoTopbIX OBLIO MOJIOKEHO B CEpPEIHHE
80-x ro0B NpPOULJIOr0 CTOJIETHS, BCTYMHIM B HOBYHO ¢a3y CBOEro pa3BH-
THA. VIMeeTcs paa NMpHYMH, CTHMYJIHPYIOIIUX NPOJOJDKAIOINYIOCS paspa-
60TKY 3THX NPaKTHKYMOB:

- ycrpoiictBa MUT npuoGpenn B mociaeqHee BpeMs OYEHb LIMPOKHM
Kpyr MPHMEHEHHH M COCTaBIfIOT OCHOBY HHTEHCHBHO Pa3BHBAaIOIIHMXCA
CHJIBHOTOYHBIX HMITYJIbCHBIX YCKOPHTENEH;

- pasMeleHHe noJoOHbIX YCTPOHCTB B YueOHbIX labopaTopusax kaden-
pbI 3aTPYJHEHO BBHJAY MX 3HaYMTENIbHBIX rabaputoB, 601bLION IHEProeM-
KOCTH, BBICOKOro pabo4ero Hanps»K€HHUs, paJHallHOHHON ONAacHOCTH U T.I1.;

- MaTeMaTH4YE€CKHE MOJAEIH 3THX YCTPOHCTB B GOJIBIIMHCTBE CpaBHH-
TENBHO MPOCTH M JOCTaTOYHO TOYHO OMHCHIBAKOT (PU3MYECKHE MPOIECCHI,
[IPOHCXOAALIHE B HHX;

- pecypchl COBPEMEHHBIX HAaCTONBHBIX KOMIBIOTEPOB B Oonblieil cre-
IeHH 1o cpaBHEHHIO ¢ OBM 80-x ronoB nmo3BosAIOT pacHIMpHUTh KakK HH-
tepdeiicHble, Tak M GYHKIHOHATHHBIE BO3MOXHOCTH J1a0OpPaTOPHLIX Mpak-
THKYMOB.

92

IepBoe mokojeHue KoMnprOTEpHOH naboparopuu no MUT 6ruio co3-
naHo Ha 6aze OBM EC 1010, umefonieli BecbMa OrpaHHyYeHHbIH (110 HbI-
HEUIHHM BpeMEHaM) pecypc, Kak 10 MPOU3BOIUTENLHOCTH, TaK U M0 00be-
MY OMEPAaTHBHOH MaMATH. JTO NoTpeboBaio oT pa3paboTYHKOB BEICOKOrO
[POrpaMMHCTCKOTO MCKYCCTBA IpH pa3paboTke HHTEpQEHCOB M MpOrpam-
MHpPOBaHHA HeCTaHAAPTHOH nepudepun (rpadUuecKux IUCILICEB).

Bropoe nokonenue npakrukyma no MUT 6but0 cBsI3aHO ¢ osBIEHHEM

N

NIEPCOHANBHBIX KOMIBIOTEPOB, onepaHoHHoH cucteMbl DOS u HOBBIX HMH-
CTPYMEHTANBHBIX CPEJICTB. DTO IMO3BOJIMIIO BHIBECTH MPAKTHKYM Ha HOBBIH
6onee BLICOKHIT YPOBEHb.

HoBas paspabotka (TpeThe mokoiieHue) Oblna 06g3aHa MOSBIEHIO HO-
BBHIX OTEPAHOHHBIX CPEJl M 3HAYUTEILHOMY YBEIMUYEHHIO pecypcoB DBM.
HemanoBaxxHyro posib HMEIOT M HOBBIE CPEJOOpHEHTHpOBaHHBIE GHGIIHO-
TEKH, 3HAYUTEILHO obneryaiouine pa3paboTky rpapudeckux HHTEpQEHCoB.
IMpakTHuecku Obula co3faHa HOBas BepcHs J1abopaTOPHOro MpaKTHKYMa, B
KOTOpBIM BKIIFOUEHBI HOBBIE YCTPOMCTBA, paCUIMPEH CIIEKTP BO3MOXHOCTEH
ajanTaliy CTyAeHTa K JUCLMIUIMHE, a TaKXe CPEACTBAa KOHTPOJIA paboThI
TPYIMIBI CTYAEHTOB.

CylecTByOT TpH YPOBHA YCTPOHCTB, HCCIEAYEMBIE CTyICHTaMH,
OCYUIECTBIAIOIHMH HX pa3paboTky:

- 6azoBbie 3emeHThl MUT — OMHHBIE JIMHUH C XapaKTEPHBIMH OCO-
6enHoctaMu MUT, paGortarouive Ha camble pasHOOOpa3Hble Harpys3kH c
pa3IMYHBIMH IEHEPATOpaMH Ha BXOJAE, COBEPLICHHO HE XapaKTEepHBIE [if
OOBIYHOM INEKTPOTEXHUKH M IJIEKTPOHUKH THIIbI MMITYJILCHBIX TpaHcdop-
MaTOpPOB H T.IL;

- YCTPOHCTBAa YHUBEPCAILHOrO Ha3HAuYEHUA B NpakTHKEe DDV — nuHel-
HBIE MOJYJIATOP M I€HEPATOPBl BHICOKOBOJBTHBIX HMMIIYJIBCOB C JKECTKHUM
KOMMYTaTOPOM, KOTOpBIE BKIIOYAIOT B ce0s psaa 6a30Bbix dneMenToB MUT
(B TOM 4HMCIIE AMMHHBIE THHHH H UMITyJIbCHBIE TpaHCGHOPMATOpE);

- reHepaTophl CyNepMOLHBIX HMIIYIbCOB Ha 6a3e eMKOCTHBIX (Ha mep-
BOM JTarl€) 1 HHAYKTHBHBIX (B JAJIbHEHIIIEM ) HAKOIIMTEIIEH 3eKTpHYECKOH
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SHEPTHH — CJOXKHBIE YCTPOHCTBA A7 MOJYYEHHS IMYYKOB 3JIEKTPOHOB C
TOKOM B JECATKHM KHJI0oaMMep C SHEPrueH B JecATkH MsB B ummynbcax
cyOHaHOCEKyHIHOI O AHara3oHa.

Bce nabGopatopHble paGoTHl NMpakTHKyMa HMEKOT BCTPOEHHBIE HHCT-
pyKuun no paGoTe ¢ mporpaMMoH, 3agaHHe Ha BBIIIOJTHEHHE paboTHl U
(OpPMBI OTYETHOCTH, XOJ BBHINIOJHEHHA M MOJNyYESHHBIE pe3ybTaThl BHINO-
HEHUS XpaHATCA B IMYHBIX apXHUBaX CTYIEHTOB.

Pa3paboTka nakeToB MpUKIAAHBIX MPOrPaMM IO MOIIHON HMITYJILCHOM
TEXHHKE MPOBOAHIIACH PAJOM IMOKOJIEHHH CTYAEHTOB Kadeaphl dIeKTpOdhH-
3UKH, CIENHAIM3UPYIOINNXCA B 001aCTH HHPOPMALMOHHBIX TEXHOJOTHI.
Ha BcecorosHnoit kongepenunn no CAIIP B MAH B 1985 r. pabora cry-
JenTa JI. IlanarkuHa Mo 3Toi TeMaTHKe ObLIa MpU3HaHA JTyYILei.

OaHMM U3 NEpBBIX CHELHATH3HPOBAHHBIX KadeaApanbHBIX KOMITBIOTEp-
HBIX [IPaKTHKYMOB ObLI pa3paboTaH M YCIELIHO MCHOJB3YEeTCs YXKe OKONO
30 ner mpakTHKyM MO BakyyMHOH TexHHke. OH Takke MHOTOKpaTHO CO-
BEpIIEHCTBOBAACA BCNEA 332 M3MEHEHWSMH IPOTPaMMHO-aNMapaTHBIX
nnarpopm — ot «MHHCKa 32» 10 COBpeMEHHBIX MEPCOHANBHEIX KOMIIBIO-
TEPOB.

Pabota 3a 3xpaHOM MOHHTOpA € IPOrPaMMOH MOJETHPOBAHUS OTKA4YKH
BaKyyMHOH CHCTEMBI, HO3BOJAET CTyAEHTaM MONYy4YHTh NPEACTaBICHHE O
XapaKTepHbIX 0cOOEHHOCTAX paboThl BaKyyMHOH CHCTEMBI, BKIIIOUAOIIEH
HH3KOBaKyyMHBIH U BBICOKOBAaKYyMHBIH HacoChl IpH HAIHYHH B CHCTEME
OTK4YKH ra3so0TAENICHHs ¢ MOBEPXHOCTEH BaKyyMHON Kamepbl, HaTeKaHHs,
HCMONb30BaHUA BO3MOXHOCTH MPOTpeBa BaKyyMHOH CHCTEMBI C LEINBIO
obe3raxuBaHuA U1 MOTy4€HHs NpeAeNBHOro paspskeHus. Mozaenuposa-
HHE BaKyyMHOH CHCTEMBI JaeT BO3MOXHOCTH CTYIECHTaM HAy4YHThCH Ipo-
BOJIUThL aHAIM3 3aBUCHMOCTEH H3MEHEHHA JaBICHHA OT BPEMEHH C Y4YETOM
BIIMAHMSA Pa3HBIX (aKTOPOB M PE)KUMOB OTKa4YKH, yMEThb BEIOMpATh CpencT-
Ba OTKa4kH, obecrieyHBalolye Moiy4YeHHe TpeOyeMoro Bakyyma B CHCTe-
Me. Bce 310 He Tpebyer peanbHBIX BaKYyMHBIX KaMe€p 3HaUHTENbHBIX pa3-
MEPOB U JJIMTENIBHOM NpoLeaypsl OTKauKH, IPOrpeBa U T.11.
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Ilon pykooactBom B.H.T'ycapoBa co3naH KOMIIBIOTEPHBIH IPaKTH-
KYM 10 METOJHMKE pacyeTa M HCCIIEA0BaHHA 3JEKTPOCTATHYECKHX IMOJIEH B
YCKOPSIOINHX CTPYKTYpaX METOJOM KOHEYHBIX 3JIEMEHTOB H JMHAMUKH
JBH)KEHHS YaCTHI[ B QHAJIOTHYHBIX CTPYKTYPax U IPYHIIHPOBATENAX.

IMo uaHIIMaTHBE H TOJIEpXKKe 3aBedyomero kagenpoi A.H. [lunenko
ObLT MOATOTOBNEH H NMPOBOJMTCS, YXK€ Ha MPOTHKEHUH MHOTHX JIET, LK
3anaTuil «HdpopMaTHka M mporpaMMHpoBaHHe» I Bcex 12+13 rpymn
BeuepHero (Qakynprera. JTO pelieHHe OBUIO MPHHATO CBOEBPEMEHHO H
3HAYUTENBHO 00Jeryuio pemenne npodnem ¢ yueGHoOM Harpy3koi kaden-
PBI B «TSDKEIbIE IEPECTPOCYHBIEY» OB

DTOT BUJ 3aHATUH BKIIOYAET JABYXCEMECTPOBBIH NEKUHOHHBIA KypC H
KOMILIEKC 1abopaTOpHBIX MPaKTHKYMOB, IPOBOJUMBIX, B OCHOBHOM, B HH-
CTHTYTCKHMX KJIaccaxX MepCcOHANBHBIX KOMIBIOTEPOB. TpH CONMMAHBIX y4eO-
HBIX MTOCOOHA OBUTH MOATOTOBINEHBI AJs 3TOro Kypca I'.J1. ABepbsHOBBIM H
A.C. Pomanem («3JneMentsl uHpOpMaTHKM», «BBenenue B HHGOpMaTH-
Ky», «OCHOBBI HHQOPMATHKH»).

B 3TOT %e «IomepecTpoeyHbli» nepuon B 1a0OpaTOpPHU MPOBOAMIACE
U IUIONOTBOpHAs HayuHas paborta. Hayuynas nesTenbHOCTH 1a60paTOpUM
CBA3aHA C BHEJPEHHEM HOBBIX MH(GOPMALMOHHBIX TEXHOJIOTHH [IPU IPOEK-
THPOBaHHH B 3JEKTPO(H3HKE, C HCHONB30BAaHHEM HOBBIX, 3(P(PEKTHBHBIX

NMOAXOO0B NpH peallM3allHi XapaKTCPHBIX 1A 3TOH obymacTH MaTeMaTHye-

CKHX METOIIOB, MOCTEIHUX NOCTHXEHHH HHCTPYMEHTaJIbHOro MporpaMM-
Horo obecreuenus, pasHOOOpa3HBIX MAaTeMaTHYECKUX IIAKETOB NPHKIIaN-
HBEIX MPOTrpaMM, a TaKXKe ajanTtauueil K OBICTPOM3MEHSAIOUINMCA TEXHHYE-
CKHM CpeJICTBaM U ONEPALIHOHHBIM CPelaM.

JlaBopaTopueii BBIIOIHEH pAZ BEChbMa BaXXHBIX X03I0TOBOPHBIX paboT.
Tax, B Hayane 80-x roI0B O JOTOBOPY C OT/IENIEHHEM IUIa3MEHHBIX HCCIIE-
nosanuit UAD uMm. U.B. KypuaToBa coTpynHukamu nabopaTopuu ObLIO
pa3pabotano OOLIECHCTEMHOE H CIELUHATH3MPOBAaHHOE MPOrpaMMHOE
obecneyente [Ig CO3aHHOH B 3TOM e HUHCTHTyTe MHUKpoOBM ¢ MHKpo-
npoieccopoM Intel 8080 B xorcTpykTBe CAMAC. DTa MaliMHa HCTIONb-
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30BaJIaChb B CTPYKTYpE CPEICTB aBTOMATH3alMH JKCIIEPUMEHTOB IpH HC-
CIeIOBAaHMM MCTOYHHUKOB HeHTpanoB. Ota Hama pabora Obuta oTMeEueHa
6naropapuoctsio [Ipesunenta AH CCCP akanemuka A.T1. Anekcanjaposa,
a psAf COTPYAHUKOB nmony4ymnu meaainu B/IHX pa3nuuHoro 10cToMHCTBA.

Ilo wuHMIMaTHBE M 0OpM [OMOHIM  3aBeAymomero kadeapoit
A.H. Junenko B koHue 80-x ronoB naboparopHed Obula BBIIIONHEHA XO03-
JoroBopHas pabora ans HOBD (r. IIporeuno). C npuBieYyeHHEM COTpPYA-
HHUKoB Jiaboparopuu OII1 60 pa3paboTaHo anmapaTHOE H MPOrPaMMHOC
obecneueHue Moxayis koHTtpons Maructpany MULTIBUS cneu. mukpo-
OBM, Bxoasmiel B COCTaB HH)KHETO YPOBHS MHGOPMALMOHHO YHPaBJISIO-
mieH CHCTeMbt 20-TH KUJIOMETPOBOTO MPOTOHHOIO CHHXPOTPOHA.,

Tpyausle roabl «mepecTpoiiku» (CMyTHBIE BpeMeHa) mnaboparopus
IpeojoJiesia BIOJHE AOCTOIHO, XOTA HayyHas AeATEeJBHOCTh Oblna 3aTpyn-
HeHa.

HecMmoTps Ha Gosblume ¢uHAHCOBbIE TPYyIHOCTH, IO MHHLHATHBE M
IpH mojaepxxe 3aBenyromero kadenpoit A.H. luaeHko 6bU1 HOTHOCTHIO
3aMEHEH KOMIBIOTEpHbI mnapk. Mecro cnucaHHBIX Tpex MHHHOBM
EC1010 3aHsn knacc HepCOHaNIBHBIX KOMNBIOTEPOB. KoMIbroTepHBIit
K1acc Kadeapsl npeacTaBiser coboit 16 pabouux cTaHUUH, 06BEIMHEHHBIX
B JIOKAJIBHYKO CETh C BBIAEIEHHBIM CEPBEPOM MOBBILICHHON HaCKHOCTH (C
ucnonp3oanueM S.M.AR.T — texHonoruu), paboTaromiuM KpyriocyTod-
Ho. Tomosorus o6beIUHEHUS CETH — 3B€3ha NPH MOMOIIHM 24-IIOPTOBOro
xoMmyTaTopa CNET. CepBep paGoTaer moa ymnpaBieHHEM ONlEepallHOHHON
cucreMsl Linux, obecneunBas moctyn ¢ pabounx CTaHUMi B rino6ajbHYIO
ceTsb Internet.

Ha naHHOM cepBepe Taioke pa3MelieHbl: Mo4ToBbIH cepBuc, WEB-caiiT
KadeapansHoi BeIYHCIHTENbHON Naboparopuu (http://www.accel.ru), FTP
apxuB. JIng xoHTpons paboumx ctaHuuMil Hcrionp3yeTcs cepBuc SAMBA.
Jns Kaxzaoll cTyAeHYecKo# rpylmbl BblOenseTcs HE IepeceKarolieecs ¢
JPYTHMH TPyIIIAMHM MECTO Ha CepBEpe I XPaHEHMA IepCOHAIbHBIX JaH-
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HBIX ¢ 3a0MTOM M napoyeM. Bribop onepannonHoil cucteMsl Linux no3so-
JIMJI IOBBICUTH HAJIEXHOCTh paboTh} Kiacca.

B kiacce MOCTOSHHO MPOBOAATCS paGOTHI MO HECKOJILKMM Hampaslie-
HHMSIM, TAKMM KaK YCTpaHEHHE OLIMOOK ONepalHOHHBIX CUCTEM, NEPHOIH-
YecKoe CO3JaHHE apXHMBOB JAHHBIX IOJIb30BaTeNel, YCTaHOBKA CETEBBIX
GUIBTPOB [UIA 3alUMTHI OT HECAHKUHMOHMPOBAHHOro doctyna u3BHE. Of-
IeNIbHOe BHUMaHHE ObUIO yeNeHo 3allluTe JaHHbIX BHYTPH CETH OT HeN00-
POCOBECTHBIX CTyIeHTOB. PacimmpeHHbIe QyHKIHOHANBHBIE BO3MOXHOCTH
K1acca obecrneuynBalOT NpoBeAeHHe paboT Mo NporpaMMe BBEICHHA B
Internet ans CTYOEHTOB MEPBBIX KYPCOB M NPENOCTaBJISIOT BO3MOXKHOCTb
HHIUBHAYyanbHOM paboTh crynentoB B pamkax YHP, KIT u JII. B xnacce
YCTaHOBJIEHbI M YCIEUIHO NPOBOIATCH KOMIBIOTEPHBIC MPAaKTHKyMbl IO
anexTpodusuke Ha 6aze pazpaboTaHHBIX Kadeapoil MaKeTOB IPOrPaMM.

JlabopaTopHas ceTb BKJIIOYEHA B OOIIYI0 HHCTUTYTCKYIO CETh, KOTOpas
obecrmeynBaeT JOCTYN K riI00anbHOM ceTH. DTO MO3BONSET CTyIEHTaM Ka-
Gbenpbl UMETH IOCTYH K pecypcaM KadeapaasHOH ceTH B JIto6oe BpeMs H U3
mo6oro Mecta, uMeromtero noctyn k 'BC Internet.

VY nanennsiit goctym, 6e3yciioBHO, objerdaeT CTyJeHTaM BBIITOJHEHHC
IUIAHOBBIX ayIUTOPHEIX KOMIBIOTEPHBIX MPAKTHKYMOB Kadeapsl.

Bosnblas moMoIps MPH CO3JaHHM MPAKTHKyMa Oblla OKa3aHa ObIBLIMM
BHINYCKHUKOM  Kaeapbl  reHepaJbHBIM  JUPEKTOPOM  HAy4HO-
npousBoAcTBeHHOH ¢upmb! [lonutexpopm-M B/l JaHun0BbIM.

Bo306HOBIEHHE MONMHOKPOBHOM Hay4HOM paboTel B JabopaTopHd Ha-
yanock B 2004 roay, koraa Obul 3akiiodeH xo3xorosop ¢ MHcTuTyTOM
spepHOi 1 paguauroHHoi pusukn BHUUD® (r. Capos). Ota pabora cBs-
3aHa ¢ pa3paboTKON METOAOB MPOSKTHPOBAHHUS UMITYJIbCHBIX yCKOPHTENEH
60JbLIOH MMITYyIbCHOH MOIIHOCTH Ha 6a3e (pOpMMpPOBATENEH HMITYJIbCOB
OYeHb BBICOKOrO HANPDKECHHS, a TAaKXkKe CO3[aHME MAKeTOB MPHKJIAXHBIX
MPOrpaMM JUIs aHANM3a JaHHbIX GOpPMHUpOBATENIEH.

Paspa6orka ycTpoiicTB (DOPMHPOBaHHS CBEPXMOINHBIX 3JIEKTPOMAr-
HUTHBIX MMITYJbCOB SBJIAETCS aKTYyalbHOM 3agadedl COBPEMEHHOH 3JeK-
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TPOQHU3HUKH. ITH YCTPOHCTBA COCTABIAIOT OCHOBY CHJIBHOTOYHBIX MMITYJIb-
COB YCKOpHTENeH, HMMEIOWMX [IMPOKHI KpYr IpHMEHEHHA: U3YydeHHE
CBOWCTB TBEpAOro Tella, TEPMOAACPHBIH CHHTE3, TeHEepalus MOLIHBIX KO-
ne6aHHH CBEPXBBICOKHX YacCTOT, JIa3epbl C HAKaYKOH 3J1EKTPOHHBIMH ITy4Y-
KaMd M MHoroe jpyroe. B cocTaB ycTaHOBOK, kak IPaBHJIO, BXOIAT TPH
OCHOBHbBIE YaCTH — IEPBHYHBIA HAaKOMHUTENb, (JOpMHpYIOLIEE YCTPOICTBO H
yckopstomui nuoa. Oco6eHHOCTBIO YCKOPHTENEeH TaKoro THIA SABIAETCS
paboTa B pe’KMME KOPOTKHX HMITYJIbCOB — BHaYaJle SJHEPrUs HAKaIlIHBaeTCs
JOCTAaTOYHO [UIMTENILHOE BpEMS B CIEIUAILHOM HAKOIHUTENbHOM YCTpOH-
CTBE, a 3aT€M C [IOMOIIBI0 0COOBIX KOMMYTaTOPOB HAIlpaBIAETCA B Harpy3-
Ky — YCKOPHTENbHYIO TpYOKY, A€ nepeaaeTcs nydKy 3aps)K€HHBIX YacTHI]
32 OYeHb KOPOTKHH UMITYJIbC. Mexay NepBUYHBIM HaKOMUTENIEM U YCKODH-
TeJIbHOM TpyOKOH pacronaraercs NpoOMeXyTOYHOE YCTPOHCTBO — 0060CTpH-
TeJb UMITYJIbCOB, KOTOPBIM YMEHBIIAET ATHTEIBHOCTh UMITYJIbCA A0 HAHO-
CEKYHAHOTo M CyOHAaHOCEKYHIHOTO AHANa3oHa. DHEPTUs YacTHIl B YCKO-
pSAEMOM Iy4YK< NOCTHraeT 3HaueHuil nopsigka 10 MaB, a ummynscHas
MOIIHOCTH Tydka — 10'° — 10" Br.

IIpoekTHpoBaHHE TaKMX YCTaHOBOK CBS3aHO ¢ BbIOOpDOM IapamerpoB
GOMBIIOrO0 KOJNMYECTBA pPa3HOOOPa3HBIX 3IEMEHTOB, B3aHMOCBA3aHHBIX
Mexay coboif B onpeaeneHHON nocaenoBarenbHOCTH. CTpyKTypa ycTpoi-
CTBa MOXET ObITh MpEACTaB/IeHa B BUAEC MPUHLUUIHAIBLHOMN 31€KTPUYECKOH
cxeMbl. OIHaKO, HECMOTPS Ha BHEIIHIOK CXOXKECTb C 0OBIYHBIMH 3JIEKTPO-
TEXHHYECKUMH CXEMaMH, NMPUMEHAEMBIMH H NPOEKTHPYEMBIMH B pajHo-
3JIEKTPOHHKE, MATIOMOUIHON HUMILYJIbCHOH TE€XHHKE WM BBIYHCINTEILHOH
TEeXHHKE, OHa MMeeT LeNblii pax ocobeHHOCTeH, KOTOpble HE IO3BOJNAIOT
TIPHMEHATH NPH NPOCKTHPOBAHUH M pacyeTe TaKHE PaCNpOCTPAHCHHBIE H
HOIyJIsipHBIE MTaKeTsl Npukiaaneix nporpamm (TII1IT), kak PCAD, PSPICE
H 1.1. HecMOTps Ha 06IIHOCTD NPHHIMIIOB MOCTPOEHHS TOMOJOTHIECKUX H
KOMIIOHEHTHBIX YPABHEHHH, CHCTeMbl (JOpMHPOBAaHHA CHIBHOTOYHBIX YyC-
KOPHTEJIEH HUMEIOT pAA 3JEMEHTOB, HE XapaKTepPHBIX I TPaAULMOHHOM
CXEMOTEXHHKH H OTCYTCTBYIOIIMX B yYka3aHHbIX BoiLie ITITIT.

98

B To0 e camoe BpeMs, HCCIIEJOBAaHHE PAAA JIEMEHTOB, HCIONb3YEMBIX
B pa3pabaThiBaeMbIX YCTaHOBKAX, ¢BA3aHO C PEIICHHEM JOCTATOYHO CEPb-
e3HBIX 33724 (HECTAlIMOHAPHLIE 3a/1auH, DJIEMEHTHl C paclpeacNeHHBIMH
rapaMeTpaMH, HeJIMHEHHBIE 3JIEMEHTBI), pEAIM3YEMBIX YHCICHHLIMH METO-
namu. Heo6x0qMMo Takke yYHTBIBaTh SMIIHPHYECKHE 3aBHCHMOCTH H3Me-
HEHHs [TapaMeTPOB 3JIEMEHTOB, MOJYYE€HHBIE B BHAE TaONIHIl NIPH MpOBEe-
HHH IKCIIEPUMEHTOB. B OT/IHYME OT TPaaMLMOHHOH CXEMOTEXHHKH B 06-
JaCTH MPOEKTHUPOBAHHA CHILHOTOYHBIX (POPMHUPYIOLIMX YCTPOHCTB IOKa
He CIOXHIOoCh HIMpoko pacnpocrpaHeHHbix [1I1I1 no pacyeTy ¥ MpOEKTH-
POBAHHIO TAKHX CHCTEM.

OnHoit u3 Hanboee yiavyHbIX U MOJHBIX pa3paboTok B 3TOH 001aCTH
apnsierca [1ITIT ATLAS, co3nannsii 8 USIP® OI'VIT POSL] BHUHUOO.
Onuaxo a1a paspaborka koHma 80-x roIOB sIBHO ycTapeina, KaK ¢ TOYKH
3peHHs UCIONB3YEMBIX CPEJICTB BHIYHMCIMTEIBHOH TEXHHKH, TaK H C TOYKH
3peHHs 3HAYUTEIBHOTO U3MEHEHHS B CTPYKType caMHuX (popMHpoBaTene,
TMIOSABJICHHS HOBBIX JIEMEHTOB, HE paccMaTpHBaeMbIx B nakere ATLAS.

B naGopatopuH ychemHo 3aBepllieH MepBbIi 3Tall paboT H Npeamnona-
raercs JajibHeiniee 3HaYUTEIbHOE HX pa3sBHTHE.

99



I'taBa 3. Hayka Ha kadenpe

3.1. Hayunasn na6opamopus CB4
H.I1. CoGenun

Jla6opatopus CBY, xak onHo U3 mofpas/e/eHuii Hay4Hol rpynmnp "Y"
Kaenpel 31eKTPOPU3HIECKHX YCTAHOBOK, OCHOBaHa B 1955 r. Cpenu 3a-
Ja4, KOTOpble CTaBMJIMCh Il€pe] €€ COTpyAHHKamH, Obula paspaboTka M
CO3/1aHHE YCKOPAIOIIEH CTPYKTYPHI H Y3710B BBICOKOYACTOTHOTO TPAaKTa Jisi
JTMHEHHBIX yCKOPHTENIeH 3/1eKTPOHOB Ha 3Hepruu 3-10 MaB. K pemenuio
3TOH npobnemsl GBbUIM NMPUBIEYEHBl B Pa3HOE BpeMs BLIMYCKHHUKH Kaden-
pbl, cocraBuBiMe Aapo nabopatopuu: P.A. Taepunosa, W.C. llenpun,
3.A.JIn, B.B.3BepeB, A.B.I'poiznos, H.H. Heuyaes, B.A.IlaBiaoBckHui,
B.H.IlogmueanoB, a Takke  3HAYUTENILHOE  YHCIO  TEXHHKOB
(FO.M. Bacunbes, B.A. Moyanos u ap). P.A. Taspunosa (3aBbsiioBa) BbI-
NOJIHAJIA JTHITIOMHBIH MPOEKT I0J MOHMM PYKOBOJCTBOM, H TI0 OKOHYAHHIO
MHCTUTYTa (C KpPacHbIM IHIUIOMOM) ObUla MpHHATA B acmupaHTypy. Ha
BTOpOM rony oOydeHHs B acCIIUpaHType, uMes Oonbinol ombiT B 061acTH
IKCHEPUMEHTABLHBIX HCCIIe JOBaHUH YCKOPSIFOIIIUX CTPYKTYP,
P.A. I'aBpunoBa cMeHHIIa HAYYHOTO PYKOBOJMTENS U TEMATHKY, TIE€peis B
Hayunyo rpynny A.B. IlansnoBa, H.M. I'aBpunosa. K 3ToMy BpeMenu B
nabopaTtopun nossuauck oaHokypeuuky U.C. Wlenpun u D.A. JIu (Cunn-
UbIHA), KOTOPble AKTHBHO BIJIIOYHMIIMCH B 3KCIIEPUMEHTAIBHBIE HCCIIEN0BA-
HH M0 TEMATHKe J1abOpaTOpHH, CBA3aHHEIE ¢ co3nanneM JIYD.
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JlabopaTtopus 1o nepeesna Ha Kammpckoe mocce pasMeranach B 37a-
HHMH IIKOJILHOTO THIIA Ha yiule YcueBuya (0koao Metpo Cokoin). Mamepu-
TEJIbHOH TEXHMKH NPAKTHYECKH HE OBLIO, MO3TOMY 3HAYUTENbHBIE YCHUIIUS
COTPYAHHKHU 1ab0paTOpHH TpaTHJIM Ha CO3JaHHE HEe0OXOIHUMOIro HM3MEpH-
TeNBHOr0 060pymoBaHHs M pa3paboTKy METOJOB HACTPOHKH M IKCIEPH-
MEHTAJIbHOrO MCCIIC0BaHHA YCKOPSIOMX CTPYKTYp H y3/IOB BBICOKOYAC-
TOTHOrO TpakTa. B kadecTBe OCHOBHOrO HMHCTPYMEHTa HCIOJIB30BAJIACh
1meneBas H3MEPUTENbHASA JIMHUA, CaMOJEbHbIE KIIMCTPOHHBIC TEHEPATOPhL.
Korna, 6naronaps ycunuam O.A. BannaHepa, y Hac MOSBHIICA HEMELKHMH
reneparop JIMC-522, nabopatopus mepenuia Ha HenpepbiBHYIO paboTy ¢
9TUM reHepaTopoM. TexHosnorus cOOpKH YCKOpSIOIINX CeKIMH, Kak mpen-
CTaBIfAEeTCA B HAcTOsiee Bpems, Oblla BecbMa NPUMHTHBHA, a MUMEHHO,
HCIIONb30BaIach KOHTaKTHas cOopka siueek B ceKUMH. HecoMHEHHO, Takas
TEXHOJIOTHs, Oyy4M POCTOH M J€UIeBOH, MMeNa U CYIIeCTBEHHbIH HeJ0C~
TaTOK, CBA3AHHBIH ¢ HEOOXOAUMOCTBIO COXPAHEHHs B TE€4YEHHE BCETO BpE-
MEHHM 3KCIUTyaTallMM YCKODHTEJs pacuyeTHHIX IEKTPOAMHAMMYECKHX Xa-
PaKTEPUCTHKH, MPEXIE BCETO, 3aBUCHMMOCTH ITOJHOTO CONPOTHBIICHHS OT
YacTOTHl Ha BXOJAE CTPYKTYpbl (MMIIEJaHCHAs XapaKTepHCTHKA). bes coor-
BETCTBYIOIEH HMMIIEJAHCHOH XapakTepHCTHKH HEBO3MOXKHO obecneuuTh
YCTOHYMBYIO M CTaOuibHYI0 pabory MarHeTpoHa. JTa mpobiema, Kak H
MHOTO ApYruX, Obula pellieHa, U Gonee OECATH THHEHHBIX YyCKOpPHTEICH
3NIEKTPOHOB C TaKMMM YCKOPSIOUIMMHM CEKLHUAMH, yClemHo paboraiu B
TE€4YEHHE MHOTHX JIET B Pa3HbIX YCKOPUTEIbHBIX LEHTPAX CTPaHbl. DJIEMEH-
THl BEICOKOYaCTOTHOTO TpaKTa yCkopuTened (BaKyyMHBIE OKHA, Halpas-
JIEHHBIE OTBETBUTENM, (ha3oBpaimaTend M Ip.) Takxke ObutM paszpaboTaHBI
CHJIaMH COTPYIHHMKOB snabopatopuu. Cieqyer OTMETHTBh, YTO H3TOTOBIIE-
HHME BCEX JIEMEHTOB BBICOKOYACTOTHOFO TPAKTa M YCKOPSAIOIIMX CEKLMH
BCEX yCKOopUTenel Ha Oeryieil BOIHE NMPOBOOMIOCH B HHCTUTYTCKHX Me-
XaHHYECKUX MacTepcKuX (HbIHE HasbiBaeMbix “KpaHT”). OOBEM 3aKa3oB
kadeApE Ha MeXaHHYeCKue paboThl NpeBbllan MOJOBHHY BCEX MOIIHO-
creil Mactepckux. CaMyro TOHKYIO paoTy IO M3TOTOBJIEHHIO fS4Y€eK yCKO-
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PAIOLINX CTPYKTYp, IAe TpeOOBaIHCh AOMYCKH MO Mead A0 10 MHKpOH,
BBINOJIHAIM  BHICOKOKBAIH(HUMpPOBaHHbEIE paboune A.M.Tapanun wu
M.A. banabanos. /lng 3anycka ycKopHTeNel B MOMEILEHHH 3aKa3uyHKa 06-
Pa30BBIBANIUCH BbIe3HbIE GPHrajbl, KyJa BXOJHIM COTPYAHMKH 1abopaTo-
pur CBY M COTPYOHMKH TeHepaTOPHO-MOAYNATOPHOH  IPYIIBL
O.C. Munosanosa. I'eorpaus HalMx NOCTABOK yCKOpHTENeil Oblia Bech-
Ma IIHPOKasi. Y CKOPUTENH Cepuit “Y” GbUIN MOCTABJEHE! H 3aIlyIIEHBl KaK
B Hay4YHbIX LleHTpax MocCkBBI, Tak H B AnMa-ATe, Baky, Kazanu, Maxauka-
ne, Hosocubupcke u mp. Corpyanuxy xadeaps! obecriednBani KypaTopcT-
BO HaJl CAAHHBIMHM B JKCIUIYaTallHIO YCKOPHTeNsAMH. PaboThl KoslekTHBa
kapenpel coBMecTHO ¢ MHCTHTyTaMmu HUMD®A, XOTHU, PTU PAH no
CO3JaHHIO CEPUH JIMHEHHBIX yCKOPHTENEH 31eKTPOHOB I HAPOJHOTO XO-
3sicTBa 6bu1H B 1979 1. otmeuensl I'ocynapcrsennoi npemueit CCCP.

OznHoBpeMeHHO ¢ paboTaMH 110 HACTPOMHKe M 3aITYCKY CEPHHHBIX YCKO-
putenedl B 1abOpaTopuH BeaMCh MaciuTabHble paboTHl IO CO3NAHHIO Ha
OCHOBE 3KCNEPMMEHTOB CIIPABOYHBIX JAHHBIX M0 PACYETy NEKTPOAHHAMH-
YECKHX XapaKTEPHUCTHK YCKOPAIOWIHNX CTPYKTYP JIMHEHHBIX YCKOpPHTENIEH
31eKTPOHOB. PaboTh1 BenMCh MO 3a5aHHI0 M P GUHAHCOBOM TOIEPKKE
HHUUDIPA. Pesynstatl 3THX paboT 0606wens! B "CripaBouyHHKe 110 QHa-
¢parMupoBaHHBIM BOIHOBOAAM", KOTOPHIM ObLT BrepBble H3JaH ATOMH3-
aatoM B 1968 r. u B nanbHeiieM nepeusaasaics B 1978 u 1991 rr. ¢ go-
0aBneHHEM CHPABOYHBIX NAHHBIX 10 OHIIEPHOIMYECKMM YCKOPSIOLIMM
CTPYKTYpaM.

Hapsiny ¢ cospanmem yckopsiomux cIpykryp u sneMentos BU Tpakra
JIY3 B nabopatopuu 6bL1 IpoBeeH GObIION 06heM paboT Mo pa3paboTke
METOJI0B SKCIIEPUMEHTATBHOIO UCCIIE0BAHUS BHICOKOYACTOTHBIX XapaKTe-
PHCTHK pa3MYHbIX YCKOPSAKIMX CTPYKTYp, pa3pabOTke aBTOMATH3MpO-
BaHHBIX H3MEPUTENLHBIX KOMIUIEKCOB B IIMPOKOM YaCTOTHOM AMAMa3oHe.
bout paspa6oran psng npu6opoB cepun LIMITP (mMpoKONoNoCHsIE H3Me-
PHUTENIH NAapamMeTPOB PE30HATOPOB), 0OECHEUMBABILMX 3HAYHTEIBLHOE CO-
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KpallleHHEe BPEMEHH M3MEPEHHH U HACTPOHKH YCKOPAIOWIMX CTPYKTYP IpH
BBICOKOH TOUHOCTH U3MEPEHHUH.

Oco60 crnemyer OTMETHTh LUMKI paboOT, NMpoBeAeHHBbIX Jaboparopueit
no co3ganuio nepBeix B CCCP pe3oHaHCHBIX JMHEHHBIX yCKOpHTENeH
3JIEKTPOHOB Ha OCHOBE OMIIEPHOIMYECKHUX YCKOPSIOUIUX CTPYKTYp — cepHs
yckoputeseit POJIYC (pe30HaHCHBIA 3IEKTPOHHBIN TMHEHHBIH YCKOPUTEND
Ha cTof4YeHd BonHe). BplM pa3paboTaHbl OCHOBBI TEOPDHH pacueTa TaKHX
YCKOPHTEJIEH; CO3aHbl COOTBETCTBYIOLINE MIPOrPaMMBbl; IPeAJIOKEHBI, H3-
FOTOBJIEHBl M HACTPOEHBl HECKOJBKO MOAM(HUKaLUi OHIepHOAHYECKHX
CTPYKTYD; pa3paboTaHbl U CO31aHbl HECKONBKO Yckoputenei Tuna PAJIYC.
Bonpoce! nUTaHHA TaKUX YCKOpPHTENEH pa3pabaThIBauCch B COTPYJHHMYE-
cTBe ¢ Hay4yHo# rpymnmnoit npodeccopa O.C. MunosaHoBa. Pe3ynsTaThl Hc-
cnenoBaHUH 1a60pPaTOPHH MO TAKUM YCKOPHTEISIM HCIIOJIL30BATHCH B JIPY-
FUX YCKOPHTENBHBIX UEHTPAX CTpaHHl, B yacTHocTH, B HUMDPA, HUUAD
MTI'Y, MPT PAH. Ilo pe3ynbratam 3Tux paboT 12 cOTpYIHHKOB 3alATHIH
KaHAHIATCKHE JUCCePTAaLUH.

Hapsiny ¢ pa3paboTkoi yCKOPSIIOIMX CTPYKTYP IUIA 3JEKTPOHHBIX JIU-
HEMHBIX YCKOPHUTENEH COTPYIHHKH 1abopaTOpHH HCCIeNOBaId M CTPYKTY-
Pl JUI1 BBICOKOYAaCTOTHOro cemaparopa (B corpyaHudectBe ¢ MDBJ),
npotoHHoro yckoputens ("YPATI'AH 2") u np.

HnrtepecHrle paboTel ObIM HayaThl IO HHHNUATHBE 4ieHa-
xoppecnionenTa A.H. lunenxo mwis duwnmmana USI@ CO PAH B cBs3m ¢
pa3paboTKoi JHMHEHHOro 3JIeKTPOH-NO3UTPOHHOTO Kojmaigepa BJIDIL
Oxnaxo B CBS3H € IEPECTPOHKON B CTPaHe 3TH paboThI PEKPATHIIHCh.

C 1992 roga Hayamuch paboTel TabopaTopuH ¢ HHOCTPAHHBIMH Hayd-
HbIMH LeHTpamMu. OTHOH U3 NepBBIX Takux paboT mo qorosopy ¢ UHcTHTY-
ToM 3yexkTpoHukd Kuraiickoil MH)keHepHO-¢pH3MueCKOH akageMHu Oblia
paccyMTaHa, M3rOTOBJIEHAa, HaCTPOEHAa M IepejJaHa 3aKa3uuKy CTPYKTypa
It Nasepa Ha cBOOOIHBIX 3nmekTpoHax. s 3Toro MHCTHTyTa OBUI TaKxke
€03/1aH aBTOMaTH3HPOBAHHBIH M3MEpHTENbHBIA KoMILteke. S 6vln mpurna-
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IIeH UHXeHepHO-puznueckor axagemHed KHP nis uTeHus nekuu# B MH-
CTHTYTE NPHKIATHON 3NeKTPOHHUKH (T. YKkeHBAY).

B TeueHue JeCATH JieT HENPEPHIBHO BENUCH paboOTHl ¢ HAy4HBIM LIEH-
tpoM DESY ('ambypr, ['epmanus). [Io npocbbe HEMELKUX KOJUIET NPOBE-
IEHBl MCCIEeOBAHUSA, CBA3AHHEIE C KaK C “TEIUION”, TaK U “XONoAHOW” yc-
KOPAILIMMH CTPYKTYPaMH JIMHEHHOTO 3JEKTPOH-TIO3UTPOHHOIO KOJUIaH-
nepa — npoextsl SBLC (S Band Linear Collider) n TESLA (TEV Electron
Sperconductivity Linear Accelerator). PaboThl oxBaTbIBanH 3HaYHTEIbHBINA
CIIEKTP HCCIEeJOBAaHMH W BKIIOYANIH TEOPETHYECKOE OOOCHOBAaHME, KOHCT-
pYHpOBaHHE, H3TOTOBJIEHHE ONBITHOro obpasua u nepeaaudy ero B DESY.
PaGoThl MPOBOAHAKCH MO 3aKJIIOYEHHBIM XO3SMHCTBEHHBIM JOTOBOpaM, 4TO
MO3BOJISTIO MaTEPHAILHO MOJIEPKaTh COTPYAHHKOB J1abopaTOpuH H IpH-
obpeTaTh He0OX0AUMbIE MPHOOPLL. B TeueHHE HECKOJIBLKHX JIET B 3TOM Ha-
YYHOM UeHTpe paboranu coTpyaHuku Jjabopatopun C.B. HBanos,
JLA. Kocrun, B.E. KamtoxHbI#, A.A. 3aBaaues, M.B. Jlanass,
A.A. ®agun, A.A.CynumoB. [lo Bo3BpaiieHHIO B JabopaTOpHIO
A.A. 3aBaaues, M.B. Jlanmasn, A.A.CyJIuMOB 3allUTHIM KaHIAHAATCKHE
nucceprauuy, a B.E. Kanro)xHbIH 3alUTHI JOKTOPCKYIO JHCCEPTALIUIO.

ITo rpanTy, nonyuenHoMy ot HaunonansHoro Hayunoro ¢ponga CIIA
(I u II ¢a3sl, Hayunsiii pykoBogutens rpanta H.I1. CoGenun), B Teuenue
TpeX JIET MPOBOJHIHCE pabOThI MO CO3JaHHIO OPHIHHANBHOH YCKOPSIOIIE-
¢dokycupyromel CTpyKTypsl Ul NOPTaTHBHOIO Pa3pe3HOr0 MHKPOTPOHA.
Pa6ots! B neruuii nepuon npoeomuiauck B CIIA (wutat Bupmkunus) v
auMm Obutn npuBiedens! acnupadt JI.B. Koctun u a.1.H. HUUA® MI'Y
B.U. Ulsenynoe. Ilo apyromy rpanty 3Toro xe¢ ¢oHma COBMECTHO ¢
HUUSAD MI'Y paspaboraHa ycKopsmolas cucTeMa Ui ja3epa Ha cBo6oa-
HBEIX 3JIEKTpOHaX. B Hacrosmee BpeMs 3TH CTPYKTYPHl HCHOJNL3YIOTCS M
paborator B HUNSI® MI'Y B nopraTHBHOM MHKDPOTPOHE Ha 3HEPTHIO O
70 M3B u B yckoputene ¢ 60/b110# spkocTeio myuka. J{.B. Koctun 3amm-
TWI  KaHAMJATCKYK  JIHCCEPTalMI0 [0  CO3JAaHHI0  yCKOpSMoIE-
¢dokycHpyoLIel CTPYKTYpBI AJIs IOPTATHBHOIO MUKPOTPOHA.
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Jna Koprensckoro ynuBepcurera (CLIA) paspaboTan BBoI cpeaHei
MomHOCTH o 75 250 xBT Ha wactote 1300 MI'u B cBepxmpoBoasmue
pE30HATOPhl YCKOPHTENS ¢ peKynepauueil sHepruu. IlpoBeneHs! snekrpo-
OUHAMHYECKHE M TeIIoBble pacueThl. [lo yepTexxam n1abopaTopHH BBOJ
MOLUHOCTH M3TOTOBICH M YCTAHOBJIEH B MHXCKTOPHOW YaCTH yCKOPHTENS.
Acnupant A.A. KpacHOB moAroTOBHII KaHAHIATCKYIO JAUCCEPTALIHIO. .

Hauunas ¢ 2005 r. mo 3aganuio ¢upmer APIT (Opanuus), npoBoaaTcs
pacyeThl ONTHMANILHBIX PE30HATOPHBIX CTPYKTYP.

Iponomxkarotcs PacyeTHO-TEOPETHYECKHE u ONBITHO-
KOHCTPYKTOPCKHE pabOoTHI [0 CO3AaHHUIO JIMHEHHBIX YCKOPHTENEH 3/1eKTpO-
HOB ¢ OHMnepHoAHUYECKOH ycCKopsrowmeH CTpykTypoit. Tak, ¢ poccuiicKo-
amepukanckort pupmoit OO0 “HHTpockan” pa3paboTan ycKOpHUTEND ¢ pe-
TyMPOBKOH 3HEPIMH 11 KOHTPOJISI KPYNHOrabapHTHBIX Ipy30B. Beayrcs
paboThl 1o co3ganuio JIVD Ha 3Hepruo 5 MdB H CpeqHIOK MOILHOCTB
nyuka 1 kBt nna MUTIOBT.

C 2002 no 2006 rr. BeIMONHEH 6ONBIIOH LUK paboT O rpaHTy Hayd-
HO-00pa3oBaTenbHOTO LeHTpa «®DyHnaMEHTabHBIE HCCIEN0BaHHS MaTe-
PHH B 9KCTPEMAJILHOM COCTOSHHH . 3a CUET CPEACTB 110 FPaHTy aCIHpAHTHI
U CTYyZAEHTHI JabOPaTOpHH PEryJIAPHO NONTy4Yald HMEHHBIE CTHIIEHIHH, CO-
TPYAHHMKH J1abOPaTOpHH Y4aCTBOBAJIM B MEXAYHAPOAHBIX KOH(EpPEHIHAX
10 YCKODHTENSM 3apsHKeHHBIX 4acTHll, nabopaTtopHs npHoOpena caMmyro
COBEPIUEHHYIO H3MEPUTENBHYIO annapaTypy (CeTeBOH BEKTOpHBIH aHaiH-
3aTOp), OOHOBJIEH HHTEPKED JJabopaToOpHH.

3a BpeMs CyLIECTBOBAaHHS HAyYHO-HMCCIENOBATENbCKOM J1abopaTopHH
CBY gBapuaTh IECTh COTPYAHUKOB MOATOTOBMIIMA M 3aIUTHNH KAHAUAAT-
CKHE JHUCCepTaliMu, TpH — JAOKTOPCKHE AMccepTaldH. IloArotoBineHo H
ony6arkoBaHo 6onee 400 paboT B OTeYeCTBEHHOH H 3apyOe)KHOM nevarH.
W3 nayuneix MoHorpadwuii, Hapsany co "CripaBouHHKOM 10 AHadparMHpo-
BaHHEIM BOJTHOBOAaM" ClleyeT OTMETHTh MOHorpaguo "DneKTpoauHaMH-
4EeCKHE XapaKTePHCTHKH YCKOPSIOIIMX pe30oHaTopoB” (DHeproaToMH3JarT,
1993 r.), n3nanHyo B 1998 r. Ha AHMIMHCKOM A3BIKE HM3AATEILCTBOM
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"Harwood academic publishers”, a Tarke MoHorpaduio “¥Yckopsroumue
crpykrypbl 1 CBU ycTpoiicTBa THHEHHBIX KoJIainepoB” (JHEproaToMus-
nat, 2004 r.). Bce roasl B 1ab0opaTopHH caMOe aKTHBHOE y4acTHE B Hayd-
HBIX HCCIIEIOBAHHAX NPHHUMAIH ¥ IPHHUMAIOT CTYCHTBI M aCIIUPAHTHI.
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3.2. Pazgumue cucmem 6b1COKOUACMOMH 020 NUMAHUA
JIUHEUHBIX YCKOpUmenei 3apadceHHbIX Yacmuy

.

B.H1. KamuHCKHiA

BaxneHmen cHCTEMON pe30HAHCHOTO YCKOpPHTENsA 3apsKEHHBIX 4ac-
THI] SBJISETCA CHCTEMa BBICOKOYAaCTOTHOIO NUTaHHA. Ee HazHaueHue — co3-
JaHHE B yCKOPAIOLIEH CHCTEME NMPOJOIBHOTO JEKTPUYECKOro Mok ¢ 3a-
JAHHOM BENMYHMHOH M UTHTENBHOCTHIO. [1pH pa3paboTke yCcKopHUTEneH 3a-
PSKEHHBIX 4acTHI Ha kadeape 3/1eKTpo(QU3NUECKHX YCTaHOBOK BCeria
yIAENSUIOCh 3HAYUTENbHOE BHHMAaHHE Pa3BHTHIO M HCCIENOBaHHIO 3ddek-
THUBHBIX M HaJeXHbIX cucTeM nutaHus JIYD. B cocraB kouiekTuBa, cO3-
JAloLIETo KaX bl HOBBIH YCKOPHTENb, BCEr/la BXOIWIA IPyIINa FeHepaTo-
poB, BosrnaeisieMas Onerom CepreeBudemM MunoBaHoBeIM. ' pynna numena
TaKXke KpaTKoe YCIIOBHOe HauMeHoBaHue - «['pynna M». Byksa M cumBo-
JIU3HpOBaNa HaHMEHOBaHHE JHOOMMOro reHeparopa Ui YCKOpHTeNeH Ha
MaJIble 3HEPIMHM — MarHeTpoHa. Jpyroii pacium@poBkoid MoHOrpaMMbel M
ABJA1aCh nepBas 6ykBa GpaMHIHH PYKOBOAUTENA KOIEKTHBA.

I'pynna paboTana MHOTrHe ronbl, MEHSJICS €€ COCTaB, MPHUXOIWIN HO-
BBEIC JIIOAM, H3MEHSICA Kpyr pelllaeMbIX 3afad. HeusMeHHOH ocTaBanach
aTMocdepa HayyHOTO TBOPYECTBA, IapHUBLIas B KOJUIEKTHUBE, YCTAHOBJICH-
Has M nojuiepkuBaeMas ee pykosoauteneMm O.C. MunoBanoBbiM. OH Bce-
raa Buzen npoOiaeMy B LIEJIOM, YMEN pa3beIUHHUTH €€ Ha COCTABISIOIIHE
9acTH, HAMETHTH ITyTH peajlM3alliy 3anad, BHECTH CBOH JIMYHBIH H IOpOH
pelIaloIlMii BKIaJ B paclyThblBAHHE NMPHYHMH BO3HUKHOBEHHS HEOOBACHH-
MBIX cuTyauui. TeopeTudeckne HCCIeOBaHHA TECHO CONPHKACalIHCh C
3KCIIEpHMEHTANBHBIMH paboTaMH, KOHCTPYHPOBAHHEM, H3IOTOBIECHHEM,
HalnaJKOH M 3allyCKOM OTAEIBHBIX CHCTEM M YCKOPHTEJIBHBIX YCTaHOBOK.
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Kaxnas pemienHas npobieMa cTaHOBHJIAch y4eOHBIM 1nocoOueM, Ha KOTO-
poM 00y4YaIuCh HOBbIE TIOKOJIEHHUS CTYJEHTOB U acnupaHToB. JloOpoxena-
TeNbHOCTH, TYOOKas 3pyAHMLHS, JEKTOPCKHI TajlaHT, TpeOOBATENBHOCTD K
kKauecTBY 3HaHuil cTymeHToB gaenanu O.C. MuioBaHOBa YuHTeneM ¢
60110 OYKBBI.

Co3panue yckoputesiedl Ha HeOOMBIIME SHEPTHH Ha OCHOBE KPYIJIOro
JuapparMMpPOBaHHOTO BOJIHOBOJA C IMTAHHEM OT MAarHETPOHA OCYILECTB-
JSUI0CHh Ha Kagenpe ¢ Havana IeCcTHAECATEIX roJoB. TakuMH ycTaHOBKaMH
CTIH OJHOCEKIMOHHBIE YCKopHuTensaMu Tuma Y-10, V-12, V-16 na snep-
ruo 2-5 MsB. Co3panmne IBYXCEKIMOHHBIX ycKopuTened mozenu Y-13 ¢
MHTAHHEM OT ABYX MarHeTpOHOB O0ECHEYMIIO YCKOPEHME JJIEKTPOHOB JI0
sHepruu 10 M»aB. Yckopurenu OblTH MU3roTOBNEHBI B HECKOJIBKHX IK3EMII-
Aspax, 4 OHH YCTaHOBJIEHBI BO MHOTHX Hay4HbIX opraHu3auusax CoBeTcko-
ro Coro3a. CHCTEMBI TUTaHUS ITHX YCTAHOBOK CO3JaBAJICh U 3aIlyCKAIHCh
noj pykoBoacTBoM u npH ydactuu O.C. MunoBaHoBa.

Hayano ccMuaecaThIX TofoB O3HAMEHOBAHO Pa3BHTHEM HOBOTO THIIA
YCKOPAIIIMX CHCTEM — OMIIEpHOAHYECKOH YCKOPSIOIIEH CTPYKTYphl. JTO
HanpaeieHue aearenbHocTH BosraaBuil H.IL Cobenun, obecneyuBlumii
TBOPYECKOE pa3BHTHE HMIEH CO3JaHHMs M HCHOJIb30BAHMA TAKMX PE3OHaHC-
HBIX CTPYKTYP C BBHICOKHMM TEMIIOM YCKOPEHHs YacTHLI, YTO MO3BOASAET CYy-
IIIECTBEHHO YMEHBUIMTh rabGapUThl YCTaHOBKH M €€ JHEPronorpebieHHe.
Bonpocsl MUTaHHA BBICOKOJOOPOTHBIX PE30HaTOPOB OT MarHETPOHA pella-
JIMCh B TPYIIE TEHEPATOPOB HPH co3AaHuK yckopurenei Tuna API'YC Ha
snepruto 1 MaB. Crnenuduyeckre npobiemMsl nHTaHUsA OUIEPHOIAHYECKHX
CTPYKTYP, HMEIOIIUX HECKOJBKO BUAOB KosieOaHMI Hapsally ¢ OCHOBHBIM,
noTpe0oBalId CHENHANBHBIX AOMOJHUTEILHBIX HCCIEIOBAHHH. Y CIelIHbIE
KOJUJIGKTUBHBIE YCWIHA MO CO3JAaHHIO CTPYKTYP M HX CHCTEM IIHTaHHS
obecneunnu 3anyck nepBoro B CoBeTckoM Coro3e yCKOpHTENS IEKTPOHOB
PIJTYC-1 Ha ocHOBe OHNEpHOAMYECKOH CTPYKTYphI. Y CTaHOBKa paboTaeT
B MHU®HU noutn tpuauars ner, Ha ee Gaze co3maHa CepHA YCKOpHTeneH
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P3JIYC, craBuias NnpoTOTHNIOM HECKONBKUX THIOB YCKOPHTENeH NMpUKIa-
HOT'O TIPUMEHEHHS. .

Co3panne yCTaHOBOK COMPOBOXAAIOCH PA3BUTHEM TEOPETHYECKHX H
IKCTIEPUMEHTAILHBIX METOJOB HCCIIEIOBAHUSA CHCTEM YCKOpHTENeH U HMX
BaXXHEHIIUX CHCTEM. OCHOBHBIE HaNpaBlIeHHS JEATENFHOCTH KOJUIEKTHBA
MOXXHO C(OPMYIHPOBAThH CIIENAYIOMIUM 00pPa3oM:

1. PaspaboTka METOJOB aHAIM3a IEPEXOTHOrO0 U CTAHOHAPHOTO 1;6-
JKHMOB aBTOKONe0aTe/IbHbIX CHCTEM C MarHETPOHAMH.

2. CucreMbl NHTaHHA, peanM3yIONIME YCTOHYMBBHIM OXHOYACTOTHHIH
PEXHMM MarHeTpoHa Ha paboyei 4acToTe yCKOPSAIONIEH CEKITHH.

3. CHcTeMBl CHHXPOHM3AllMM HECKOJIBKHX MarHETPOHOB i TUTAaHUA
MHOTOCEKIHOHHBIX JIY .

4. Pa3puTHE METOLOB HCCIIEJOBAaHUA HECTAOMILHOCTEH YHEPIHH U TO-
Ka Iy4ka, napamerpoB CBY nuranus.

5. PasBuTHE METOJOB ONTUMATIBHOTO KOHCTPYMPOBAHHS YCKOPHTENb-
HBIX yCTAHOBOK IIPHKJIAJHOTO NPHUMEHEHHS, 00eCrevyHnBaloNMX UX BHICO-
KYy10 TEXHHKO-IKOHOMHUYECKYIO 3(ppeKTUBHOCTD.

6. Pa3paboTka CHCTeM MHUTaHHU] YCKOPHTENEH HMOHOB Ha HeOOJbIIHME
SHEPTHH.

3HaYHTENbHBIA BKJIAJ BHECEH B HCCIEAOBAHUA MEPEXOJHBIX U CTAIHO-
HapHBIX PEXXMMOB B HEIMHEHHOH KonebaTeNbHOH cHCTeMe, BKIIFOYalOIIeH
OJUH JHOO HECKOJIBKO ABTOTE€HEPaTOPOB, PE30HAHCHBIE HArpy3KH, COelH-
HEHHBIE MEXAy CO00H MIMHHBIMM NepearoluMH THHUAMH. [Ipennoxena
0000mmeHHas 3xkBUBasIeHTHas cxema CBY nutanus yckopuTenei oT Marae-
TPOHOB. 3HAYUTENBHOE BHUMAHHE YJEJIEHO DPAaCCMOTPEHHIO MPOLECCOB
BO30y>XIECHHs FeHepallMiM B MarHETPOHE, NpelUIoKeHa MOJENb JIEKTPOH-
HOM NPOBOJAMMOCTH MarHeTpoHa. Pa3sBuT MeTo. a30BBIX IOPTPETOB KOJIe-
6aTeqbHBIX CHCTEM, BKIIIOYAIOMIMX HECKOJIBKO MarHeTpoHoB. TeoperHue-
CKMH aHaHU3 CONMpoBOXJAeH MoaenupoBaHueM CBY cucreMsl, BKIIOYato-
med OT ABYX OO 4eThIpeX aBTOT€HEPAaTOPOB Ha OCHOBE OTpa)kaTelIbHBIX
KJIMCTPOHOB.

109



THnH4HAas BBICOKOYACTOTHAs CHCTEMA OJHOCEKLMOHHOIO YCKOPHTENS
BKJIFOYaeT B cebsA CleAyIoIIHe 3JEMEHThI: T€HEeparop, BBICOKOYaCTOTHBIH
TPaKT C YCTPOHCTBAaMH KOHTpOJS paboThl TeHepaTopa, YCKOPAIOLIYIO CEK-
M0 ¢ AByMsA TpaHcdopMaropaMH THIa BOJH H OKOHEYHYIO MOTNIOIIAIo-
Ly Harpy3ky. HMccrnenoBaHue Takoi CHCTEMBbI YTOYHMIO TpeOOBaHHA K
COTJIACOBAHHUIO A4eek auadparMupoBaHHoro BoanoBoaa U TTB. Homycku
Ha COlNTacoBaHHE OKa3aJIHCh MPaKTHYECKH OJMHAKOBBIMH Kak Ji MarsHe-
TPOHA, TaK U U1 KIHCTPOHA.

CyuecTBeHHOE pa3BHTHE MOTY4YHIO HCCeaoBaHHe pabotsl chasupo-
BaHHBIX aBTOTe€HEpPaTopoB. PaccMOTpeHBl BO3MOXKHBIE BapHaHThl 0OBeIH-
HEHHS TeHEPaToOpPOB B CHCTEMBI CHHXPOHHOIO MUTaHUA. B HHX MoryT GbiTh
MCIONE30BaHbl MPHHUMITBI KaK BHEIIHEH, TaK H B3AHMHOH CHHXPOHH3alIHH.
B nepBoM ciyudae pabouas 4acTtoTa 3aJaeTcs BHICOKOCTAOHIbHBIM TEHEPa-
TOPOM M HE 3aBHCHT OT NapaMeTPOB YCKOPAOIMUX ceKuuH. IIpu B3anMHOH
CHHXPOHM3allHH 4YacToTa KOJNeOaHWH OMNperenseTcss XapaKTepUCTHKaMU
TeHepaTopoB ¥ NMapaMeTpaMy Harpy30K — YCKOPAIOIIMX CEKUUHA. B xadecT-
BE JJIEMEHTOB CBA3H MOTYT OBITh HCIIOIB30BaHBI MHOTOMOMIOCHBIE COEIH-
HeHus. CHCTEMSBI ¢ BHEWHEeH CHHXPOHH3alUUeH uenecooOpa3Ho NMPHMEHATH
B MHOTOCEKUHOHHBIX YCKODHTENSX, €CIH YHUCIO CeKUHMH He IpeBbIIacT
TpEX, JKENATeIbHO NMPHMEHEHHE CXEMBI CO B3aHMHOH CHHXPOHH3auHeEH re-
HepaTopoB. Hanbonbiuee BHUMaHHe yAEIEHO HCCIAECAOBAHHIO CHCTEMBI CO
B3aHMHOH CHHXPOHH3auued reneparopoB kak Oonee cnoxHod. Hccneno-
BaHHe palOThl CHHXPOHH3HPOBAHHBIX T€HEPAaTOPOB Ha HECOIIaCOBAaHHBIC
Harpy3KkH [PUBEJIO K CO3JaHHIO METO/1a 3KBHBAJICHTHOro reHeparopa. Cuc-
TeMa, COCTOAIIAs U3 AByX I'€HEPAaTOPOB, UMEET XapaKTEPHCTHKH, BO MHO-
rOM aHaJOrMYHbIE XapaKTEpUCTHKaM aBTOHOMHoro rereparopa. IlpuMene-
HHe MeTO/a DKBHBAJIEHTHOTO IeHepaTopa MO3BOJMIO CYIIECTBEHHO YIIPO-
CTHTb aHATH3 KoJebaTeNbHbIX, O0BEJUHSIONUX OOJBIIOE YHCIIO TEHEPATO-
POB CaMbIM CI0>KHBIM 06pa3zoM.

CHcTeMbl MUTaHUSA BBHICOKOAOOPOTHBIX CEKUHH — pe30HaToOpoB, Ourme-
PHOIMYECKHX YCKODSIOIIHMX CTPYKTYp — OT aBTOT€HEpPAaTOpOB HMEIOT BaX-
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HEHLIYI0 0COOEHHOCTh. DTa 0COOEHHOCTH COCTOUT B TOM, 4TO NIpH paboTe B
HMITyJIbCHOM PeXHME Ha (GPOHTE YMITYJIbCa HAa BXOJE aBTOTEHEparopa Mo-
ABIIAETCS OTPAXKEHHBIA OT HATPY3KH CUTHAJI, KOTOPBIA OKa3bIBAET CYIIECT-
BCHHOE B/IMAHHE Ha 4acTOTYy M MOIIHOCTh TEHEPaToOpa B CTALMOHAPHOM
pexume. BpicokonoGpoTHas pe3oHaTOpHAs CEKUHMS 3alOJHSAETCA HEprueit
NOCTaTOYHO MJIMTEIBHOE BPEMS, COCTABIAIOLIEE CYLIECTBEHHYIO YacTh UM-
MyJIbCa, NP 3TOM KOIPOULHEHT OTPaXKEHHS OT CEKUMH OJM30K K €HHHLE.
Takum o6pasoM, 4acrora reHepaTopa B 3HAUMTENIBLHON CTENEHH OMpeIeNs-
€Tcsl NMapaMeTpaMH MOAKIFOYEHHOro Tpakra. s Toro, yTo6Bl YacToTa KO-
neaHuii Opula paBHa pabodeH YacTOTe CEKUHMH HEOOXOOMMO MPHMEHSATH
YCTPOHCTBA pa3BiA3KH, 06ECIEUHBAIOLINE OJHOYACTOTHOE YCTORYHBOE BO3-
OyxaeHue reneparopa Ha paGodeit yactore yckopurens. IIpu stoM creny-
€T YYHTBIBAaTh BIMSHHE YCKOPEHHOrO TOKA HA XapaKTEPHCTHKM CEKIIMH Kak
BBICOKOYACTOTHOH Harpy3ku. JlONMONHHUTENbHBIMU TPEGOBAHUAMH K BBICO-
KOYaCTOTHOH CHCTEME ABJIAIOTCA HX BBICOKAS JJIEKTPHUECKAs IIPOYHOCT,
Majiblé NOTepH MepeaaBaeMoOH SHEPTHH OT TeHepaTopa K Harpyske. Beimon-
HAJMCh KOMIUIEKCHBIC HCCIEN0BaHUS PabOThl MarHeTpPOHa Ha PE3OHAHC-
HyI0 cexuuio. Haubosneliee BHUIMaHHE YAETCHO CHUCTEME NMUTAHMS MapHBIX
YCKOPAIOMIMX CEKUMH dYepe3 BOJHOBOAHBIA MocT. MocCT obecrnedHBaet
KOMIICHCALHIO OTPAXX€HHWH OT CEKUMH U OTBOJ OTPAXXEHHOW 3HEPIHH B IO~
TJIOINAIOLIYI0 HAarpy3ky. CHCTeMa ¢ BOJHOBOIHBLIM MOCTOM HMMEET Majble
npsimeie orepd CBY snepruu, Oyay4u BKIIOYEHHON B €AMHBIA C CEKLHUA-
MH BaKyyMHbIH 00beM, 00/1aaeT BBICOKOH JEKTPHYECKOH MPOYHOCTHO.
IIpo6Gnemoii mpuMeHeHHs MOCTOBOM pa3BA3KH ABIAETCA HEOOXOLMMOCTB
ofecriedenus 6IM30CTH XapaKTEPUCTHK CEKUHM Ha paboueM H COCEQHHX C
HUM BHAax kojeGaHui. OCHOBHOE BHHMaHME yIENEeHO pa3paboTKe MeTo-
Z0B aHATK3a CTAUMOHAPHOTO COCTOSHHSA CHCTEM C LENBI0 ONpENEICHHUS
TEXHHYECKUX JIOMYCKOB Ha COIJIaCOBAHHME CEKUMH C MpUeMIeMOil s pa-
GOTBI OJIOCOH ynepaaHHs YacTOTh TeHepaTopa U kKod(GPULUHEHTOM cTabu-
NU3aLMH YacTOTHl Konebanuil He MeHee 10. PellleHbl KOHCTPYKTHBHBIE BO-
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MIPOCHl HM3TOTOBJIEHHMA M HAJaJKH BOJHOBOJHBIX MOCTOB, SBISIOIIMXCH
BOKHEHIUMMH 3JIEMEHTaMH CHCTEMBI TUTAHHA.

Peurena koMIiekcHas 3ajada UCCIIEAOBAaHHA HeCTaOHIBHOCTEH Xapak-
TEPHUCTHK YCKOPEHHOrO Iy4Ka, OIpeAeeH MapUUaisHBIA BKIaJ B HEcTa-
O6MnbHOCTH M3MeHeHHs mapamerpoB CBY muTaHHA — 4acTOTHI M MOLIHO-
CTH. PaccMOTpeHHE BBIIONHEHO UI1 ACNTOBPEMEHHBIX (IpeH(OBBIX) H
BHYTPHHUMITYJIBCHBIX (OBICTPBIX) HecTabubHOCTEH. TIaTeBHO NpOaHaH-
3MpOBaHbl NMPUYUHBI, 00yCIaBIMBalOIIHe KaXIblH BHUA HECTAOHUIIBHOCTH.
Onpenenen napuManbHbIH BKJIAJA KaXJ0r0 BHIa HeCTaOMIBHOCTEH B U3Me-
HEHHE TOKa M 3HEPIHHU My4ka yckopuTens. IIpemioxkeHb METOIBI CHHXe-
HHs HecTabMIbHOCTEH — Juis aperdoBoil cocTaBnsoluel — 310 cTabUnu3a-
M5l HAMPsDKEHHUs NTUTaHKsA, TEMIIEPAaTyPhbl BO3/yXa B IOMELIEHHH U BOIbI B
CHCTEMAaxX OXJIAXIECHHA arperaros, Ui ORICTPOH COCTaBNAIOIIEH — KOPpEK-
THPOBKa ()OpPMBI MMITyJIbCa BBICOKOTO HAMpsHKEHHs, MOJAaBAaEMOro Ha Iu-
TalOLIUH TeHepaTop.

3HAUUTENRHBIH HHTEPEC NMPOABIANCA K BOMPOCAM METPHKH XapaKTepH-
CTHK ITy4KOB 3apsDKEHHBIX 4acTHL. M B 3TOM HampaBiIeHHH NpHACpPKUBa-
JIHCh NPUHLHKIA CO3JaHHA METOAOB H NMPHOOPOB MAaKCHMAJILHO HAJEKHBIX
U TIPOCTBIX B U3TOTOBJIEHHH M Hanaake. Bbuta co3gaHa uenas cepHs AByX-
IUTACTHHYATHIX JATYHUKOB JHEPIMH 3JICKTPOHOB M HOHOB. JTH JaTYHKH
obecrnednBany 3KCIPecC H3MEPEHHS HEPTHH H TOKAa IyuyKa HENOCPEACT-
BEHHO B mpolecce paboTel yckoputens. Co3aaHHble AATYHKH MO3BOJSIH
NPOBOJNTL MCCIIEAOBAHHA BHYTPHUMITYJIBCHBIX W3MEHEHHH DHEPrHH H TO-
Ka yactull. Pa3paboTaHbl U BHEOpPeHB! YCTPOHCTBA MOHOXPOMATH3ALHH H
cTabMIM3allMi SHEPTHH M TOKA 3IEKTPOHOB, (OPMHUPOBAHHUS 33aHHBIX MO~
nel obGnydeHus OONBIIOH MUIOMAAH [JIsl MCCIENOBAaHUS PaAHALIAOHHON
CTOMKOCTH KpYIHOra0apHTHBIX H3JENHi.

Benuce akTHBHBIE paGoThl MO pa3paGoTKe M HCCIIEAOBAHHUIO HOBOIO
THIA HMHXEKTOPOB — BBICOKOYACTOTHOIO HHXEKTOpa-rpylNIHpOBaTeNns ¢
KaTOJaMHU Pa3IM4HbIX THIOB, BKIIOYas aBTOIMHUCCHOHHBIA. 3HAYHTENbHEIE
pEe3yNbTaThl MONYYEHBI IIPH CO3JAaHHH BAaKYyMHBIX CHCTEM, CHCTEM YIIpaB-
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JIeHHs YCTAaHOBOK, BBIXOAHBIX YCTPOHCTB H METPOJIOTHYECKOro obecnede-
HHAL.

3HauMTeNbHBIA BKIAJl BHECEH B CO3IAHHE CHCTEM [THTAHHA YCKOpHTe-
jged HOHOB. B pemaembix 3aJadax XOpOIIO MPOCMATPHBAETCS TNPHHLIMIT
OJI0YHOH OpraHU3aLKH YCKOPAOIWKX Moaysied. Kaxaplil Mogy s BKAOYAET
YCKODSIOUIY) CEKLHIO, COAEPKallly¥0 MUTAIOMMA TeHepaTop, pacmnonarae-
MBI HEMOCPEICTBEHHO HAa YCKOPAIOIEH CEKIIUH. )

Co3panHas skcrepuMeHTanbHas 0a3a MO3BOJIMJIA Pa3BHUTb HOBOE Ha-
NpaBleHUE B YCKODHUTE/IBHOH TEXHHKE — CO3JaHHE METOAOB aBTOYyCKOpe-
HUA CTPYNIHPOBAHHBIX MyYKOB B PE3OHAHCHBIX YCKOPAIOLIMX CTPYKTYpax.
ITpuMeHeHHe 3THX MeETONOB 00eCnedyrBaeT BO3MOXKHOCTh YBEIHYHBATh
9HEPrHIO MyYKa B HECKOJIBKO pa3 0€3 NpUMEHEHHUs JAOMOJIHUTENbHbIX TeHe-
paTopoB.

Bompocs! s3koHOMHYeCKOH 3¢ (HEKTHBHOCTH BCETAa ABIIUCh BAXXHBIMH
IUIs  yCKOpHUTenedl mnpuknaaHoro npuMeHeHHa. CKpynyne3HbI cpaBHH-
TEJBbHBII TEXHUKO-3KOHOMHUYECKHI aHaJIH3 pa3iHYHBIX CXEM YCKOpHTENEH
NPOBOAMICA Ha BCEeX 3Tamax pa3pa0OTKH Kakaod HoBoH mozmenu JIYD.
BaxxHeHIIMMH 311€eMEHTaMH BBICOKOYACTOTHBIX CHCTEM SBIAIOTCHA T'CHEpa-
TOpBI, B KAYECTBE KOTOPBIX HCHOJb3YIOTCA MAarHETPOHB! M YCHIHTENLHbIE
KIMCTPOHBI. BBICOKHH ypOBEeHb MOIIHOCTH M CTaOHIIBHOCTH KIHCTPOHOB
ONpeaesiHi UX MPUMEHEHHE B YCKOPHTENIX Ha BBICOKHE 3HEpIHH. B ycko-
pUTENAX Ha Majble 3HEPrud Oosiee OMpPaBAAHHLIM ABISAETCH MPHUMEHEHHE
MarHeTpOHHBIX reHepaTopoB. CeGecTOMMOCTh KHIIOBATT-4aca yCKOPEHHOTO
ny4ka B JIYD ¢ MarHeTpOHHBIM NHTaHHEM CYLIECTBEHHO HHMIKE, YEM B yC-
KOpHTEJNe ¢ MIHTAHHEM OT KIMCTPOHOB. OJHAKO, CTaGHIBHOCTh 3HEPTHH H
TOKA, TaKK€ MOILHOCTD ITyYKa HIXE B yCKOpHTEe Ha 6a3e MarHETPOHOB,
YeM B YCTaHOBKE C KJIIUCTPOHHBIM ycHiHTeneM. KoHKpeTHbIH THII reHepa-
TOpa BHIOMpAETCs M3 TeXHUYEeCKUX TpeOOoBaHUil, NpeabABIsAEMBIX K CO3/1a-
BaeMOH YCKOPHUTEJIbHOH YCTaHOBKE.

MHorde npeanoXeHHs M Ppe3ylabTaThl, MOJIYYECHHBIE KONIEKTHBOM,
BHEAPEHBl M Pa3BUTHI B pAjAe BeOyHIHX POCCHHCKHMX Hay4HBIX LEHTpax,
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KOMITaHHAX, 3aHHMAIOLINXCS CO3JJaHHEM, BHCIPEHHEM, 31<cnnyaTauneﬁ
ycxopmeneffx 3apsKCHHBIX YacCTHII.
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3.3. Ilepgvie ¢ CCCP pe3zonamopnsie yckopumenu
INeKMPOHOE C OunepuoouuecKou CmpyKkmypou

A.A. 3aBanues, B.1. Kamunckuii, H.II1. Cobenun

CeMuaecaTble TOAbl NPOIIEAIIEro CTOJIETHS OBIIM OYEeHb IUIOJOTBOP-
HbIMH T Kadeapsl 3JIeKTpOPHU3NYECKHX YCTaHOBOK. BEUIH peann3oBaHbI
HECKOJIBKO TIPOEKTOB JIMHEHHBIX YCKOpHTENEH 3JeKTPOHOB Ha Oeryuie
BonHe. [IpuobpeTeHHBIH ONBIT ABUJICA XOPOLIEH OCHOBOM CO3JaHMs H pa3-
BUTHs KaueCTBEHHO HOBBIX YCTAaHOBOK — YCKOpHTENEH 3JEKTPOHOB CO
CTOs4eH BOJIHOM Ha OCHOBE OMIIEPHOAMYECKHMX YCKOPAIOWIHMX CTPYKTYD.
Hcnone3osanue yckopsoomed cTpyKTyphl CO CTosdeld BOMHOH 103BOJSeT
COKPaTHTh JJIHHY YCKOPSAIOIIEH CTPYKTYpPHl MPaKTH4YECKH BJABOE MpH TOH
)€ IHEPrHH 31eKTpoHOB. KpoMe 3Toro B yckopstomeil CTpyKkType co cTos-
YeH BOJIHOH HCHONB3yeTCs MPHHUMUI (HOKYCHPOBKH My4Ka 3JIEKTPOHOB BbI-
COKOYaCTOTHBIMH monsiMH Oe3 ¢okycHpyrowero coneHouaa. OTH JBa
CBOIHCTBa yCKOPSAIOWIEH CTPYKTYPBI CO CTOSIUel BOJHON MO3BOMHIIM CyIle-
CTBEHHO COKPaTHTh rabapuTHEIE pa3Mepbl H MacCy YCKOPHTENS M TEM ca-
MBIM 00ecneuyTh ed MPHUOPHUTET NPH UCIONAB3OBAaHHH, NPEXIE BCETO B Te-
paneBTHYECKHX YCTaHOBKaX, I'Zle YCKOPHUTEb BpalaeTCs BOKPYT MalMeHTa
C OCBIO BpalleHHs, MPOXosiilerd yepe3 obnyyaeMoe 3/10Ka4eCTBEHHOE 00-
pasoBanue. Hes NpUMeHeHHs GHNEPHOAMYECKHX CTPYKTYP JUIA ycKOpe-
HHS 3JIEKTPOHOB ObLIa BepBbie npeqioxeHa Ha pupme Bapnau (CLLIA) u
Obl1a mepeHeceHa Ha POCCHHCKYIO MMOYBY KOJIIEKTMBOM BBIITYCKHHKOB Ka-
¢denper  DnekrpodusHyeckux ycTaHoBok, BosrnaBiasemMsiM H.II. Cobe-
HHMHBIM. BBIIO pemeHo He komupoBaTh 3apyOexHble o6paslbl, a BHECTH
3HAYUTENBHOE TBOPYECKOE HAYall0 B HAEK0 NPHUMEHEHHs CTOsYeil BOJHBI B
YCKOpUTENAX 3NeKTpoHOB. OCHOBOH pa3paboTKH HOBOTO KJIacca yCKOpHTe-
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ne# ABuiCH OONBIIOH ONBIT pa3pabOTKH M MCCIECAOBAaHHA YCKOPSIOHIUX
CTPYKTYp Ha 0a3ze Kpyrjoro aAvagparMHpOBaHHOIO BOJIHOBOJA, Pa3BHTHE
3¢ $eKTUBHBIX CHCTEM IHTAaHUA YCKOPHTENEH OT MAarHeTpPOHOB, HAJIHYHE
Pa3BUTOH HHOPACTPYKTYPHI 111 COOPKH M HaNaJIKH JAEHCTBYIOLIHUX YCTaHO-
BOK. KonjekTuB crieuanicToB, HayaBIIMHA paboTy, COCTOAT U3 KBAIHGH-
HUPOBaHHbIX NpenojaBaTeseldl H HayuyHBIX COTPYIHHKOB Kadeaphl, ee Mo-
JIOABIX BBITYCKHHKOB, XEJNAIOIINX BHECTH CBOH JOCTOMHBIX BKJIaJ B HOBOE
aeno. Ilpy xoHCTpyHpoOBaHHM TiepBoro ofOpaslia YCKOpHTENs CO cTosyed
BOJIHOH, monyunBLiero HazBanue POJIYC-1 (Pe3oHaHCHBIH DieKTpOHHBIN
JInneitapii ¥Yckopureis co Ctogyed BOTHOM), HCIIOIB30BaHBI BCE yAAaUHBIC
pelieHus, TONyYCHHBIE MpeXIe NpH CO3JAHNM JIMHEHHBIX IICKTPOHHBIX
ycKopuTenei.

Yro HOBOro 6bIJI0 BHECEHO B CO3/laBacMyl0 ycTaHOBKY? [Ipexe Bcero,
3TO Kacanoch ycKopsomed cucTeMsl. 3apyOeXHBIH aHANOr co3/iaBaiics Ha
OCHOBE OHUIIEPHOIUYCCKON CTPYKTYPHI ¢ OOKOBBIMH AYEHKaMH CBA3H H J0C-
TAaTOYHO CJIOXKHOW reoMeTpued YCKopsIowuX sdeek. J[s oTedecTBEHHOro
yckopuTens ObUT NpeUIoKeH pAj BapHAHTOB OUMEPUOAHYECKUX CTPYKTYP
U clieJIaH BbIOOp CTPYKTYPHI € YIPOILIEHHOH GOpMOH YCKOPAIOIINX S4YeeK U
BHYTPEHHHMH SYEHKaMH CBA3H. 3TO MO3BOJIMJIO 3HAYMTENIBHO YACILEBUTh
U YIIPOCTHUTb M3rOTOBJICHHE W HACTPOHKY CTPYKTYphl 6€3 CyIeCTBEHHOIO
CHI)KEHHS IEKTPOAMHAMHYECKUX XapaKTEPHCTHK CTPYKTYpsl. bbuin pas-
paboTaHbl OCHOBBI pacyeTa 3JIEKTPOAMHAMHYECKHX XapaKTepHCTHK TaKHX
CTPYKTYp, AMHAMHKH 3JICKTPOHOB B YCKOPAIOIIEH CTPYKTYpE € HCIIOJIB30-
BaHHEM BBICOKOYACTOTHOH (OKYCHPOBKH, METOBI HACTPOHKH Ha pabouyio
4acTOTy COOpaHHBIX YCKOPSFOIIUX CEKIMH H Ip.

VYckopurens POJIVC-1 paccMmarpuBalicd Kak 3KCIEpUMEHTalIbHas yc-
TaHOBKa JUI1 TIyOOKOTO HCCIIENOBaHHA HOBOTO THIA CTPYKTYpbl, pabo-
TalOIIEH B Pa3MyHBIX PEKUMaX, MI03TOMY CTPYKTYpHas Cxema BKJIIOYasa
TPYNIINPOBATENb C CAMOCTOATEIBHBIM ITHTAHHEM. JTO IO3BOJIMIIO HCCIe-
J0BaTh TPYIIMPOBKY YacTHIl B Pe30HAHCHOM IpYIIIHpoOBaTese M obecre-
4HUTHh TITYOOKYIO NepecTpOHKY SHEpPrHM YacTHI[ B CAMOM YCKoputene. B
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pa3paboTKe ¥ CO3JJaHHM TaKOTO YCKODHTENS, KaK TMpOTOTHIIA 6a30BOil MO-
JeM TEpPaeBTHYECKOrO YCKOPHTENS 3IICKTPOHOB, ObL 3aHHTEPECOBaH
HUHUD®A um. J[.B. Eppemosa. Braronaps (MHAHCOBOH MOMOIIK 3TOTO
HHCTHTYTa YAAJIOCh B KOPOTKHE CPOKH CO3/1aTh 3KCTEPHMEHTANBHBIH 00pa-
3en yckoputens. Ilocneayrompe yCKOPHTEIH, BBy CKaEMEIC B HUUDDA
uM. J[.B. EppemoBa B pamkax ExnHoit cepun yCKOpHTeNeH s HapO/IHOTO
XO3SHCTBA GBUTH MOCTPOEHBI B OCHOBHOM Ha 6a3e yCKOpsIOILeH cmyKTypm
CO CTOSUEH BOMHOM C HCIIONB30BAHHUEM HAIIIETO OTBITA M TIepeJaHHOM! TeX-
HHYECKOH TOKYMEHTAlIHH.

Bce Bompocs! CBU nHTaHHs yCKOPHTENS HCCIEA0BAIHCE H npopaba-
TBIBAMCH TIOJ pyKoBoAcTBoM mpodeccopa O.C. MunoBaHoBa, BHECLICrO
HEOLEHUMBIH BKJIaJ B pellieHHe MpoGieM MHTaHHs yCKOPHTENeH 3apskeH-
HbIX 4acTHI. VIMEBIIMIACS OMBIT MCNIONB30BaHHA NpPUMEHEHHs Hanboiee
JeleBbiX ¥ MpocThiX McTouHuKOB CBY MOIIHOCTH — MAarHeTpoHOB UL
TIMTAaHWs YCKOPAIOWIMX CEKLHH MO3BOJHI pa3paboTaTh 3¢ PeKTHBHYIO CHC-
TeMy yckoputens. Oua GasupoBanack Ha BOJIHOBOJAHOM MOCTY, ABJIAHO-
IEeMCs HaeKHOH pa3BA3KOil MarHETPOHHOTO ABTOrE€HEPATOpa H BBICOKO-
JOGPOTHBIX YCKOPSIOLIHX CEKIMH. 3apyOexHble 00pa3ibl TAKUX YCKOpHTE-
et HCIONIB30BAIH [UIA 3THX Heneit 6omee oporue ¢peppUTOBbIE HHPKYIIs-
TOpHL.

KoHcTpyKTOpcKas NpopaGoTKa, H3TOTOBJNEHHE H HACTPOHKa JIEMEHTOB
H Y3/I0B YCKODHTENS BEHCH YIapHBIMHM TeMIIaMH. PyKOBOACTBO Kadeapsl 1
na6opatopuu PYJI-28 HalIO BO3MOXHOCTh Pa3MECTHTE SKCIICPUMEHTaNIb-
HYI0 yCTaHOBKY, BKJIIOYAIOIIYIO 3CTaKany ¢ yCKOpAIOLIEH CHCTEMOH, IIKa-
¢Bl MOZYNIATOPA M MAarHETPOHa, B 3a/€ YCKOPHTEA V-28. MoHTaXHBIE H
TIyCKO-HAllafouHbIe paboThI BENKCh MO HAMPKCHHOMY rpaduky, B OCHOB-
HOM B BBIXOJHbIE M MPa3IHUYHbIC JHH, 2 TAKKE B HOYHOE BpeMmsA. Pesyrnb-
TAaTOM JPYXkHOH paboTHl M TBOPYECKOTO NOMCKa CTal ¢bu3ndeckui 3amyck
yckopurens 11 nekabps 1978 roaa. ITOT yCKOPHTENb CTal NEPBLIM B Co-
petckoM Col03¢ YCKOpHTENeM ¢ GHMEpHOTHYeCKOH YCKOpSAOIIEH CTPYKTY-

poH.

117



Co3mauHelil U 3a0yIIEHHBIH YCKOpUTEnb ObIN cpasy BKIJIOYEH B Ipo-
rpaMMbl HayYHBIX HCCJIENOBaHUH Kadeapsl, 3aTeM OH cray y4yeOHO#H ycra-
HOBKOH, Ha KOTOPOH CTYIEHTBI BBINOJIHAIOT JabopaTopHbie paboThl MO pa-
JHANUOHHOH (PM3HKe, KYpCOBBbIE W QUIUIOMHBIE PabOTHI. YCKOPHTENBHBIH
CTeHA cTan 6a30H IUis [pOBeAEHHS HMCCIENOBAaHUN pa3iHYHBIX THIOB OH-
HNEPUHOJNYECKHX CTPYKTYp, HAlIPUMED, C KOJIBLEBBIMH SYEHKaMH CBS3H.

Yckopsmwmas cucreMa yckopurens POJIVC-1 BeinonHeHa Ha 6a3e Ou-
TIEPHOAMYECKOH YCKOpAIOIIEeH CTPYKTYPBI CO CTOsSTUel BONHOH ¢ A4eHKamMu
CBA3HM HA OCH. YCKOpAIOIasA CHCTEMa BKJIIOYACT TPH CEKL[UH: IPyNIHPOBa-
TENb C TPEMs YCKOPAIOWUMY sHeikaMH U ABYMS sdciiKamMH CBSI3U C BO3-
pacTamomei ($a3oBOH CKOPOCTBIO H JIBE YCKOPSIOLIHE CEKLHH C MOCTOSH-
HOHM (a30BOH CKOpPOCTBIO paBHOH CKOPOCTH CBETa, Kakaad M3 KOTOPBIX
BKJIIOHACT 7 YCKOPSIOIIUX sueeK H 6 gyeek cea3u. Hcrounnk CBY monino-
¢t — MarueTpon MH-202 co cnenyromuMu napamerpamu: pabodas 4acTo-
Ta 2797 MI'y, uMnyascHas MouHocts 10 1.5 MBT, cpeaHss MOIHOCTE A0
1 xBr, anutensHocte HMnysneca 3 Mkc. CBY MomHOCTE MarHeTpoHa Ha-
NpaBJsSeTcs MO NpAMOYTOJbHOMY BOJIHOBONY 4Yepe3 BOJHOBOIHBIA (a3zoc-
JBUTaTelb K HAIIPaBJICHHOMY OTBETBHUTEIIO, TI€ HEOObIIas YaCTh MOIIHO-
CTH OTBETBIAETCA M NEPENAETCA B IPyIIMpOBaTENh Y€pe3 BTOPOH BOJHO-
BoAHbIA (hasocasuratens. OcTalbHasg 4YacTh MOIMHOCTH MarHeTpoHa IO-
CTYNaeT Yepe3 BOJTHOBOAHBII ATTEHI0ATOpP B BOJTHOBOAHBIN MOCT U JIENUTCA
B HEM NOPOBHY JJIA MHTaHHA YCKopsmomux cekimid. /lannas cxema CBY
nuTaHusg ofecrnedrBacT pa3BA3Ky MarHeTpOHAa H YCKOPSAIIUHMX Pe30HAaTo-
POB U OZHOBPEMEHHO paboTaeT B aBTOKOJIE0ATENbHOM PEXHME, IPHYEM B
uens o0paTHOH CBS3M MarHeTpOHAa BKJIKOYEHBI NEPBBIH BOJHOBOIHBIH ¢a-
30CIIBHTaTeb U BBICOKOIOOPOTHBIE YCKOPAIOIIHE PE30HATOPHL. IDTO MO3BO-
JISIET TOBBICHTh CTa0HJIBHOCTh YaCTOTHI, FTEHEPHPYEMOH MarHETpOHOM, Ha
NOpSNOK M TeM caMpiM oOecrieunth TpefyeMyio cTaOWibHOCTL IHEPIHH
YCKOPSEMBIX 3JIEKTPOHOB. BTOpOoH BONHOBOAHBIN (pa3ocABHraTens npeaHa-
3Ha4eH AN PEryJHpoBKH (a3hl BjieTa CTYCTKOB 3JICKTPOHHOIO Iy4Ka B
HEPBYI0 YCKOPSAIOILYIO CEKLHI0. BOIHOBONHBIA aTTeHI0ATOp NpeAHa3HAuEH
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[T PEryJIMPOBKH MOIMHOCTH UTAHUS YCKOPAIOIIHNX CEKI[Hi U TeM CaMBbIM
JUTA pery/IHpPOBKH HEPTHH YIEKTPOHOB MPH COXPAHCHHH MOUIHOCTH MHTa-
HUsl TPYNMAPOBATENS U YCIOBHH TPYNIHPOBKH 3NEKTPOHHOTO [TyHIKa.

Yckoputens POJIYC-2 aBnscs clelyiomiel Moo CepuH POJIYC.
YcKopsIoIas cucTeMa BHINOMHEHa Ha 6ase GUIEpHOAMYECKON yCKOPSIO-
weii CTPYKTYpHI C BHEIUHAMH KOJIBLIEBBIMH AUCHKaMHU CBA3H H BKJ'IIO‘{af‘,T
JIB€ YCKOPSAIOLIHE CeKIHHU. [lepBasi CEKIHs BKIIIOYaeT 7 yCKOPAIIHX A4eeK
H 6 syeek cBA3W. IlepBble ABE yCKOPAIOIME S4EHKH ABAAIOTCA TpyMId-
PYIOIMMH C HapacTarolleH dasoBoii ckopocThio. OCTanbHbIE 5 ycKopsio-
mUX sueeKk UMET $Ha3oByI0 CKOPOCTh, PaBHYIO CKOPOCTH CBETA. Bropas
YCKOPSIOIAs CEKIHA BKI0YACT 7 yCKOPAIOMHX A4ECK 1 6 AYeeK CBA3M C
MOCTOSAHHOH (a30BOil CKOPOCTBIO, PaBHOH CKOPOCTH CBETA. CBY Momu-
HOCTh MarHeTpOHA JeIHTCA MOPOBHY B BOJHOBOJHOM MOCTE H HalpaBili-
eTCA B YCKOPAIOLIME CEKIMH. Y CKOPHTENDb POJIYC-2 3KCnOHHPOBAICS HA
BJIHX CCCP u nosy4usn psaj Mealen.

DHeprus YCKOPEHHBIX JJIEKTPOHOB B YCKOPHTC/AX POJIYC-1 n
PDJIYC-2 perymupyercs or 3 o 5 MsB. MmnyibcHoe 3HaueHWe ToKa
nyuka — 10 120 MA.

Yekopurens POJIYC-3 paspabota [1ist HCNIONBL30BAHUA B TEXHOIOTH-
yeckoM mponecce. CXeMa YCKOpHTENS aHAIOTHYHA CXEME yCKOPHTEIA
P3JIYC-2, 0HAKO B KaYeCTBE yCKOPAKOIIMX CEKLMH HCIOJIBb30BAHbI OAH-
HOYHBIE PE3OHATOPbl. DHEPrus yCKOPCHHBIX JICKTPOHOB paBHA 1 MsB.
PAJIYC-3 6b1T MOCTAB/IEH 3aKa34MKy M HCMOJB30BAJICA 10 Ha3HAUCHHIO Ha
NPOTSXKEHHUH psifia JeT. |

Yckopureas PAJIYC-4 paspaGaTeiBancs Kak NMPOTOTHIL yCKOpHTENSA
JUTS TEPaneBTHYECKUX M TEXHOJIOTHIECKAX YCTaHOBOK. Yckopsitomias Crc-
tema PDJTYC-4 Bpmonnena Ha 0a3e KOMbLEBOH OUMEepUOAHIECKOH YCKO-
PAIOMIEH CTPYKTYpPhl M COJCPIKUT OAHY CEKLHIO, B KOTOpOH IEpBbIE NIBE
yCKOpSIOIMe SYEHKH SBIAOTCA IPyHNAPYIOIHMHU C HapacraroieH ¢aso-
BO# CKOPOCTBIO, @ OCTAJIbHBIC yCKOPAIOIHE sueiiki UMeT (Ha3oByrO CKO-
POCTB, PAaBHYIO0 CKOPOCTH CBETa. MOIIHOCTS MarHETPOHA MH-202 nanpas-
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NAETCA 4epe3 BOMHOBOAHBIH ¢asocaBUraTeNs W (QEppuUTOBBI BEHTHIL B
YCKOPSIOIIYIO CeKIHI0. BonHOBOAHBIN (hazocaBUraTensb MpeAHa3HAuYeH A
BBIOOpa ONTHMANBHOTO pexHMa paboThl aBTOTEHEPATOPHOH CXeMBI Ha pa-
60ueit yactore. @eppUTOBBIH BEHTHND CITYKHT AJI1 Pa3BA3KH MarHETPOHA H
yckopstomero pezoHaropa. [Ipoext POJIYC-4 Briroyan nsa pexuma pabo-
ThI: OJJHOKpPaTHOE YCKOpPEeHME 3IEKTPOHOB 10 3HepruH 5 MaB u pexum pe-
UHUPKYJIALUHH TyYyKa ¢ YIBOCHHEM 3HEPTHH 3J1E€KTPOHOB. B pexxume peuup-
KYJIALHH IIy4OK 3JI€KTPOHOB M3 HH)KEKTOpa II0BOPAYHBAETCSA B IOBOPOTHOM
Marsure Ha 90 rpagycoB, BEIXOAHT Ha OCh YCKOPSIOLIEH CEKLIMH H YCKOpS-
eTcs B Hell. C Ipyro#t CTOpPOHBI YCKOPAIOIIEH CEKLHH 40K JIEKTPOHOB C
sHepruedl 5 MaB nmonagaeT B OTpakalOIMil MarHUT, [TOBOPAavYMBACTCS Ha
270 rpagycoB, BXOJHT B YCKOPSAIOLIYIO CEKUHIO B OOpaTHOM HalpaBICHUH
U yckopsercsa 10 10 MaB. B npouecce pa6ots! o npoexty POJIYC-4 6bI-
JIM H3rOTOBIIEHBI BCE OCHOBHBIE KOMIIOHEHTHI, HO, K COXAJICHHIO, H3-3a Op-
raHH3alHOHHBIX MIPOGJIEM YCKOPHTEIb B LIEJIOM 3allyIleH HE OBl
Yckopurens, POJIYC-5 paspabarsiBacTcs B HACTOsAIEE BpeMs KaK HH-
CTPYMEHT U1l 3KCIIEPUMEHTANBHBIX UCCIECIOBaHUHA poLeccoB MOAHHUKaA-
vy HedTH. OpHOCEKIMOHHBIH yckoputenb PIAJIYC-5 hinonten Ha Oase
OUneproUYECKOH yCKOpAIOLIEH CTPYKTYpPhI CO cTOsSYEl BOJIHOM ¢ s4elka-
MH CBs3U Ha ocH. [lepBrle JBe ycKopsrolHe sYCHKH SBIAIOTCA TPYIIIH-
PYIOLIHMH C HapacTalomed (azoBoil CKOpOCTBIO, a OCTalIbHBIE 9 yCKO-
PAIOIINX AYeeK UMEIT $a30oBYI0 CKOPOCTh, PABHYIO CKOpOCTH cBeta. Cxe-
Ma CBY nuranus nmoxoxa Ha cxeMy POJIYC-4, HO B KayeCTBE YCTpOHCTBa
pa3sBA3KH MarHeTpOHa M YCKOPSLIEro pe30HaTopa HCIojib3oBaH ($eppH-
TOBBIH Y-mMpkynsTop. Mcnone3oBan marHeTpoH MU-456AP co cnenyto-
IUMMH napaMeTpaMu: 4actora 2797 MI'n, uMOyinbcHas MOILHOCTB IO
2.5 MBT, cpensss MOIHOCTh 40 4.5 MBT, nIUTeIbHOCTh UMITybCA A0 6
MKC. J[14 uMMIynbcHOro nMTaHHA MarHeTpoHa MMH-202 B yckopurensx
POJIYC-1, POJIYC-2, PIJIVC-3 u POJIYC-4 wucnonb3oBaH JTHHEHHBIH
MOXYJIATOp Ha THPATPOHE, BHITIONHEHHDIH Ha 0a3e CepuifHOrO MOIylsTOpa
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Bepumna. B POJIYC-5 pa3pabarsiBaeTcs HOBBIH MOJYJIATOD, BBINOIHEH-
ublit Ha Gaze IGBT. .

ITo pe3ysisTaTaM BCECTOPOHHETO MCCIIE0OBaHMA yCKOpHTeneH ¢ Guiie-
PHOAMYECKUMH YCKOPSIONIMMHU CTPYKTYypaMH, CO3JaHHs H 3allyCKa He-
CKOJIBKMX MOANU(HKALMH TaKUX YCKOpHTedeH 12 MOJOIBIX YYEHBIX 3allu-
THJIM KaHAWJATCKHe quccepTauuu. McxonHble HayIHbIE IONOXKECHHS, OJTY-
YeHHBlE NPU MIOCTAHOBKE M PEIIEHHM 3aa4M YCKOPEHHS JJIEKTPOHOB IO-
7€M CcTOsYel 3JEKTPOMArHUTHOH BOJIHBI, HAIUTH INMPOKHH OTKIHMK H pas3-
BHTHE B Beqylux Hay4HbIX LeHTpax Coerckoro Coro3a U HMEIOT CBOE
NPOJO/KEHHE B POCCHHCKHX MHCTHUTYTaX M OpTaHM3alHsiX, CO3AAFOIIHX
KOMIIaKTHBIE YCTAHOBKH MPHKJIAJHOTO IPUMECHEHUA B TEXHUKE M MEAULH-

HE.
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3.4. Jluneiinvie yckopumenu 3neKmponoe na bezyujeil
6oHe Kagheopor DY

H.I1. CoGenun

K 1953 r. otHocutca obpa3oBanue rpynnbl “Y”. OcHOBHOH 3agaueit
rpynnsl “Y”’sBnsnock pa3paboTka cepHil JIMHEHHBIX YCKODHTENEH 3MeK-
TPOHOB Ha Geryuie BonHe Ha HeGonblIME HEPTUH AJS HAPOJHOrO XO3sH-
crBa. B CCCP He 6bL10 opraHu3anui, KOTopble ClenHaIi3upoBaIuch Obl B
obiacTH co3aaHHus Takoro THUMa yckoputenel. B To ke Bpems 3a py6exom
CO3JIaHHI0 TAaKUX YCKOpHTeNel yaensioch Bce Oonbluee BHMMaHue. B
rpynmny, Bosriasnsiemyio O.A. BanpaHepoM, ¢ ee OCHOBaHHS BXOAHIH ac-
nupantel O.C. Munosaunos, [[.M. 3opun, A.B. lllansHoB, E.I'. [IaTHOB U
CTyJeHTHl cTapiuux KypcoB A.A. I'maskos, H.II. Cobennn. C kaxapIM ro-
JOM HYHCIEHHOCTb I'pyINIbl HENpephlBHO pocia. 3aBeAyromuil xadeapoi
I'.A. TsaryHoB 6611 HHHIIMATOPOM paboT MO YyCKOPUTEILHOH TeMaTHKE U 10
KOHLIA XH3HH BCETAa MOAAepxUBan paboThl 3TOH IpyNIbl H CaM PUHHMAI
ydactHe B 00CY)XI€HUH MHOTHX BONpOCOB. B mepBoe Bpems k pabote no
YCKOpPHTENBHOM TeMaTHKe ObL1 mpuBiedeH U aoueHT b.M. Ilonos.

IIpy co3naHuu TEepPBBIX JTHHEHHBIX YCKOPHTENIEH OCHOBHOE BHHMAaHHE,
HapsAxy ¢ HEOOXOAMMOCTBIO MONYHEHHEM HYXHBIX MApaMETpPOB yCKOPEH-
HOTO TY4YKa, YJAeIsUIOCh TaK)XXE H BO3MOXHOCTH HCIOJB30BaHHA Hanboiee
JlellieBOH H JOCTYIHOH TEXHOJOTHH HM3TOTOBJIEHHS OTACIBHLIX Y3J1OB yC-
KOpHUTENS, MPHOOpETEHHs HENMUKBUAHBIX, HO paboTarollinx mpubopos (Mar-
HETPOHHBIE T€HEPATOPhI, MOIYIATOPHL U Ap.). OTCYTCTBHE OMbITa paboThl €
TaKHMH yCTaHOBKAMH, a TaKkxe HEOOXOAUMOTrO MOMEILEHHS IPUBENO K TO-
MYy, YTO IE€pPBbIH YCKOpHTeNb OBUI CMOHTHPOBaH Ha BTOPOM 3Taxe B CO-
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BEPLICHHO HE3allMILEHHOM OT H3JIy4eHHs nomemenuu. [Ipousono obny-
HeHHe pana cotpyauukoB . (0O.C. MunoBanoB, .M. 3opun,
IT.A. Imutposckuii, B.H. borosenenckuit). Yckoputens ObUT epeHeceH B
oTAenbHOe nomemeHue (“rapax”). JlaToH mepeoro 3amycka JIMHEHHOIO
YCKODHTENSA 3JIEKTPOHOB Ha 3HEpPruto 5 MsB M ¢ MMIyJNBECHBIM TOKOM
60 MA sBnsetca 1958 roa. K 1992 roay 6bu1a paspaGorana M 3amylieHa
yXKe 1enas cepust yckoputeneH “Y” Ha snepruu ot 1 go 5 MaB.

C nepee3zaom kadeaps! B 1963 rogy Ha Kawmmpckoe mwocce Gsum co3-
JlaHbl TIPEKpPacHbIE YCIOBHS JUIS Pa3sBUTHS Ha Kadeape YCKOPHTENIBHOM Te-
MaTHKH, Hanuume 3aluImeHHpIX 0T H3ly4eHHs OYHKEPORB MO3BOIAIO BECTH
paboThl O CO3aHHIO HECKONBKUX YCKOPHUTENE ONHOBPEMEHHO. HeTKO BbI-
CTpoMJIach CTPYKTypa HaydHbIX jgabopatopuit W otaenos B rpymme “Y”.
PacuetHo-TeopeTrueckuii otaen Bosrasuil A.B. IllansHoB, rpynmy reHe-
paTopoB, MOAYIATOpoB M cuiosBoro nuranus O.C. MuiaoBaHOB, rpymmy
yckopstomux cTpykryp 4 y3noB CBY rpaxrta H.IT. Co6enun. BEuio KOHCT-
pykTopckoe Oopo, Bo3riaBiaseMoe b.A. COKONOBEIM, Ipynna MaTepyanib-
HO-TeXHHYecKoro obecrieueHus U Ap. Jas MOHTaxa W 3alycKa YCKOPHTe-
neit B pa3Hblx opranu3anusax M ropogax CCCP cospaBanuch criennaibHble
6puraasl. Hayunsie nabopatopuu rpynns! “Y” opopmunucek B Paguaiuon-
HbIH yckoputensHbl neHTp (PYIl). B Gynkepax PVYI] 6binu 3amyineHsl
yckopHuTenu Y-17 Ha anepruro 30 MaB ¢ IHUTaHHEM OT KIMCTPOHA U CHITb-
HOTOYHEIH yckopuTens Y-28 Ha aHepruio 10 MaB. B panbHeiiinem Ha 6aze
3THX yCKOpHUTeleH ObUIH MpoBeAeHbl MHOroneTHUE paboThl (UKA “3uma”)
10 paJUalMOHHOMY O0JIy4EeHHIO MaTepHaIOB ANS Pa3iHYHBIX OpraHH3alHi
CCCP.

VYueHsle U npenojaBaTesiy Kadeapsl BHECIH GONbILON BKJIaJ B MOAr0-
TOBKY Hay4HbIX kaapoB amst HUHUO®A (Jlenunrpan), opraHu3oBaB 3a04-
HYIO aclIUpaHTYpy, Ye€pe3 KOTOPYIO NPOIUIM MHOTHE HbIHEUIHHE KaHIuJa-
Thl M JOKTOpa HayK 3TOro IOJOBHOIO B HACTOSIIEE BpeMs HHCTHUTYTa IO
CO3JaHHIO YCKOpHTENeH 3aps)KCHHBIX YacTHL, B TOM YHCIE W JIMHEHHBIX
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3NIEKTPOHHBIX YCKOPHUTENeH. AKTUBHOE y4acTHe B 3TOH paboTe mpuHUMAal
npenoaasatens Kadenpsl naypeat Hobenesckoit npemun I1.A. YepeHkos.

B ornuuue ot yckopurened, co3naBaeMbix B HUMD®DA, yckopurenu
MU®HU Ot B HECKONBKO pa3 JelieBne. ITo yaaloch JOCTHYb Onaroaaps
HIMPOKOMY HCHOJIB30BAHHIO HOBBIX HAyUHBIX PELICHUH M0 JHHAMUKE JIEK-
TPOHOB B YCKOPHTEIE, y4eTy 0coOeHHOCTeH pabOThl MarHETpOHOB Ha JHC-
HEepCHYI0 Harpy3Ky, TOYHOH METPHKH 3JeKTPOIHHAMHYECKUX XapaKTepH-
CTHK YCKOPAIOIIUX CTPYKTYP H YCKOPEHHOTO IIy4Ka H Ap., TAK ¥ BHEAPEHHUA
B HUX LENOr0 pAfa MpEIOXKEHUH MO TEXHOJOTHH H3rOTOBJIEHHS YCKO-
PAIOIMX CTPYKTYP U APYTHMX Y37OB yCTaHOBOK. MHOroJjieTHee I10A0TBOP-
Hoe coTpyannuectBo ¢ HUMI®PA cnocobCTBOBAIO CO3MaHUIO TPEX HM3[a-
HHUH CIIPaBOYHHKA 110 pacyeTy JMHEHHBIX YCKOPUTENeH 3IeKTPOHOB, KOTO-
pbIM B JanbHeHIIeM MONb30BATHCH BCe pa3pabOTUMKH Halmed CTpaHbl OpH
CO3JaHHH TMHEHHBIX YCKOPHTEIEH NIEKTPOHOB.

B Teuenue Bcero BpeMeHH paboThl [0 CO3JAHUIO IMHEHHBIX YCKOPHTE-
nei anexkrpoHos Bosrnasian O.A. Baneanep. Ero uckimounTensHas Hayd-
Has 3pYJHULHA, OTPOMHBIH OPraHU3aTOPCKHH TAIAHT M ONTHMH3M IIPH BCEX
Ha4YMHAHUAX CTUMYJIMPOBAIN OIPOMHBIH IO TEM BpeMeHaM KOJUIEKTHB CO-
TpyaHukoB (A0 150 yenoBek) Ha yCHEINHOE BBINOJHEHHUE Ka3auock OBl He-
pa3pemuMBbIX 3aAa4. PyKOBOAUMEIN MM €XEHEAEIbHBIN TEXCOBET MPOXo-
IUII B TBOpYeckoH obGcTaHOBKe, HO B xecTkoM pexume. O.A. BanpaHep
obyasan peAKMM TaTaHTOM YBJedb COTPYJHHMKOB Ha BBHINOJHEHHE JIOOBIX
paboT, He cuUMTasACh C MaTepHAIbHBIM BO3HArpaXKICHHEM M UX BPEMEHHBIM
peKUMOM paboThl.

IMox pykoBoacteoM O.A. Banbanepa npoBoAuIKch Takke paboTel U O
CO3IaHMIO JTMHEHHBIX yCKOPHUTENEeH NPOTOHOB HA HEGONIBIIYIO JHEPTHIO.

Hrorom pabor mo mporpaMme JIMHEHHBIX YCKOpHTENEH 3IEKTPOHOB
SABUIOCE CO3JaHHME LIEJION CEpUM YCKOpHTelleH Tuma Y-5 Ha 3Hepruio
3 M5B, Y-12 ga 5 M3B, V-13 Ha 10 M5B, VY-16 Ha 2 M3B, V-18-na
1,5 MaB, V-25 na 5 MaB, V-28 na 10 M3B. Yckopurenu GpiM ycTaHOB-
JeHHl B Pa3MYHBIX ropoaax crpadel: MockBa, O6uunck, HoBocuGupck,
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baky, AnMa-Ata, Maxaukana 1 Ap. Pan yckoputened nomaydun BhICIHIME
Harpagel Ha B/IHX. Ilo pesynsrataM Hay4HBIX HCCIE€AOBaHWH ObLM 3a-
IMIIEHBI  OOKTOopckHe  auccepraumn  O.A. Banpanepom (1965 1),
H.II. Cobennnsm (1968 r.), A.B. lllanbHoBeM (1970 1.), A.A. ['na3koBBIM
(1972 1.), O.C. MunoranoseM (1975 1.). Heckonbko AecATKOB cOTPYAHH-
KOB 3alllMTHJIM KaHIMOATCKHEe auccepranuy. HamucaHO HECKONBKO Hayy-
HbIX MOHOrpadui, omyGIMKOBAHO COTHHM Hay4yHBIX CTAaTei, B TOM 4HCIE
u3zano 6onee 20 COOPHUKOB MO YCKOPUTENBHOM TeMaTuke. [loaydeHs! fe-
CATKH aBTOPCKHMX CBHIETENILCTB. YueHble Kadeapbl MPUHHMAIN aKTHBHOE
y4acTHE BO BCECOIO3HBIX U MEXIYHApPOAHBIX KOH(EPEHIMAX N0 YCKOpHTe-
M 3apsDKeHHBIX 4yacTHll. llepBas M3 4HCIa peryJsApHBIX BCECOH3HBIX
KoH(epeHIMH M0 THHEHHBIM YCKOPHTENsM Obla MOAroTOBIEHA H MpOBeE-
aeHa coTpyaHukaMu kadenpel. IIpodeccopa H.IL Cobennn (1971r.) u
A.A. I'nmazkoB (19751.) B TeueHHe HECKOJBKHX MecsleB paboTaiu B yCKO-
purenbHeix 1eHTpax CIHIA mo npurnamenuio. B 1979 r. mpodeccopa
0O.A. Bansanep u H.IL. Cobennn monyuunu [OCymapCTBEHHYHO NPEMHIO
CCCP B coaBtropcte ¢ npeacrasureniMu HUUIBDA, XOTH, MPTH 3a
pa3paboTKy M CO3JaHHE JIMHEHHBIX YCKOPHTENEH 3JIEKTPOHOB AJlsl HapOa-
HOTO X03sHCTBa.
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3.5. CTOBYC. Hounan npozpamma
H.II. Co6eunn, A.J. Konsckuu

Hayano 80-x. Yxe mpousomuio BbiaelieHHe PaanaliMoHHOro yckopH-
TeJIBHOTO LEHTPa B CAMOCTOATENbHOE CTPYKTYPHOE MoJpa3eIeHHe HHCTH-
TyTa. B pesynbraTte kadenpa okaszanach JMIIEHHOH MOMEIIEHUHR Ui mpo-
BEIEHHA JKCIIEPUMEHTANBHBIX paboT M 3HAYMTENbHOM YacTH MpubopHoro
napka. CTyJeHTaM YHMTalOTCS pa3iM4HBIE KypChl N0 YCKOPHUTENsAM 3apa-
XKEHHBIX YacTHL, HO pa3zpabaThiBaTh M CO3JABaTh YCKODHTENH, Y€M 3aHH-
Maiach kadeapa ¢ MOMEHTa ee OCHOBaHHUSA, BO3MOXXHOCTH HeT.

BBIX00OM H3 CIIOXKMBIIEHCS CHTYallHM MOTJIO CTaTh co3jaHue cobcrT-
BEHHBIMH CHJIGMH COOCTBEHHOH SKCIEPUMEHTAILHONH 6a3bl MOA KOHKpET-
Hoe HayuHoe Hampabienve. U BoT B 1982 romy mo muuumatuee Onera
AmnatoneeBuya BanbaHepa npHHHMaeTcs pelueHdHe 06 oOpa3oBaHHH CTy-
Jenueckoro obbeauHeHus «Yckopurenb» (CTOBYC). nem poxpaenus
0o0beIMHEHUsT TIPHHATO cyuTaTh 22 OKTA0ps 1982 roma. Cospanmue
CTOBYCa 6b110 HanpaBieHO Ha COBEPIICHCTBOBaHHE y4eOHOro mpoiecca
H Hay4HO-HCCJIEJOBaTENbCKOH paboOTH CTYyNEHTOB, pacLIMpPEHHE CIIEKTpa
BBINIOJIHACMBIX MCCIEJOBAaHMH H, KaK OKMAAEMEBIH pe3yNbTaT — BHECEHHE
CYIIECTBEHHOr0 BKJIaJa B pa3BHUTHE paJMallMOHHBIX TEXHOJOTHil Ha mpen-
HPUATHAX POMBILIIEHHOCTH CTPAHBI.

IIporpamMMa mnepsoro sTana pa6or CTOBYCa 6wmina paccuuTana o
1990 roza u mpeamonarana pa3pabOTKy HECKOJNBKHMX THIIOB YCKOPHTENeH
JIETKUX MOHOB MO 3aKa3aM npeanpuaTui. [IoTpeOHOCTE B TAKMX YCTaHOB-
Kax Ha sHeprHio 0,5-1 MaB ucxoauna, npexie Bcero, U3 BO3pacTaIOIIETO
HHTepeca K MOHHOHM MMIUIAaHTAllMM B 3JEKTPOHHOH NMPOMBIINIICHHOCTH NPH
CO3JaHMM HOBHIX MaTepHanoB. CyINecTBOBaBIIME HUCTOYHHKM HOHOB Ha
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TaKHe DHEPrHH Ha OCHOBE YCTAHOBOK IIOCTOSHHOTO HalpsKeHHA ObUIH
BeCbMa MPOMO3IKH. MOXHO OTMETHTb JBE IPHYMHBI OPHEHTALIMH Ha YCKO-
PHTENH JIETKUX HOHOB. Bo-nepBrIX, HHTEpEC B ONpeaeneHHON CTeneHH Obl1
BbI3BaH paboramMu BukTopa BrnagumupoBuua KymmHa (cM., Hampumep, B
kH. JInHelHble YCKOPUTENH HOHOB moa pexakuuei B.I1. Mypuna, tom 1,
MockBa, Atomu3gat, 1978 r.) u Huxonas AnTtoHoBH4Ya XWXKHSKa, pery-
aspHo my6nmkoBaBuierocs B c6opHukax Bonpocel aToMHOM HayKH M Tex-
HukH (XapbkoB) B 80-x romax. ABTOpbHI yKa3blBajld Ha MEPCIEKTHBHOCTh
NpHMEHEHHs aCHMMETpH4HOH (asonepeMenHor poxycupoBku (ADIID) B
NYHEHHBIX MOHHBIX yckopuremsix (JIYH), xoraa ycTodduBOCTH MPOJOIB-
HOTO M [ONMEpeYyHOrO0 [ABW)KEHHA obecrmednBaeTcd asHMYTalbHO-
CHMMETPHYHBIM BBICOKOYACTOTHBIM IIOJIEM B pe30HaTopax ¢ TpyOkaMmu
apeiida. B yckopurenax ¢ ADII® ornagaer Heo6X0AUMOCTD B CrieLHaNb-
HBIX (POKYCHpPYIOLIMX 3JIEMEHTaxX, a NpUMeHeHne pe3oHaTopos H-tuna ge-
JIaeT YCKOPHTEIH ManorabapuTHbIMH H 3KOHOMHYHBIMH. Bo-BTOpBIX, B OT-
JHYHMe OT JIHHEWHBIX 2JIEKTPOHHBIX yckopHuTened, JIVU He tpebyror OyH-
KEpOB C MOIIHOH PaaHallMOHHOH 3aIUTOM, YTO OYEHb BAKHO IIPH CO3ja-
HHUM SKCIEPHMEHTAIBHO-TEXHONOTHUECKON Gas3bl.

CTOBYC pacrnionarajics B apeHIOBaHHBIX MOJBAJIBHBIX HOMEILEHHAX
xujoro goma Ne 49 no ynune MockBopeube ob1ueit miomaasio oxono 600
M°. TIpiMepHO MONOBHHA IIOIAAN OTBOAHMIACK IOJ XPAHUIIHILE MaTepHa-
JIOB ¥ KOMIUIEKTYIOLIMX, OCTalbHAs — HEMOCPEACTBEHHO MOA 1abopaTopHy.
[TomeineHHs HAXOMWIHCH B O4YEHb 3allyIlIEHHOM COCTOSHHM, HO POBHO 4e-
pe3 roj mepBas ouepenp 1abopaTopHii BCTyMHIa B CTPOH. 2TO CTano BO3-
MOXHBIM B pe3yJbTaTe COBMECTHBIX yCHIHH 40 cTyIdeHTOB, IpenoaaBaTe-
neil 1 COTPYJHUKOB Kadeapsl. bruta mpoBeneHa neperiaHipoBKa MoBania.
Hacriano okomo 250 M moNMoB. YCTaHOBIEHB! NEPErOPOAKH MEXy TO-
MeIleHHSMH U CBETHIBLHHKH, CIENAaHbl CTEHHbIE IKadbl, HaBELIaHbl ABEPH,
3aMeHeHbl OKOHHBbIE pambl. O6OpyHOBaHBl CHIOBHIE ILUTHI, IPONOKEHO
6osiee 500 M CKPBITBIX 3NEKTPUYECKHX KOMMYHHKaUHH. CIIpoeKTHPOBaHa U
COOpYX€Ha KpBITas >ene3oM INpHCTpodka — TaMOyp muid BXxoJa B
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CTOBYC. [INaBHBIM KpPOBENBILHKOM-XECTAHIIMKOM Obu1  Bruagumup
JmuTpHeBHy J[aHMIOB — B Te rOABI 3aMECTHUTEIIb 3aBeyIOIETO Kadeapon
110 Hay4yHOH paboTe, a HBIHE — CIIOHCOP Kadepsl, ydpeauTensb CTHUIICHANH
umend O.A. Banpasepa ans CTyJEHTOB M acCMpPaHTOB, T€HEpajibHBIH AH-
pextop ¢hupmsl «[lonmutexdopm-M».

MU®U raxxe okaseiBan coneiicteue B coztanud CTOBYCa, kotopoe
BBIP2XAJIOCHh B CHA0)KEHHUH pa3HYHBIMH MaTepHajlaMu M 060pyroBaHHEM,
BHECEHHEM apEHIHOM IUIaThl M ONjaTod KOMMYyHalbHBIX yciyr. Kadenpa
LeHMUJIa MOMOILb U X0JaTaliCTBOBaa O TIOOLIPEHHH PAla COTPYJHHKOB HH-
CTHTYTa, CpeAHM KOTOpbIX OBUIM mpOpeKTOp MO aAMHHHCTPAaTHBHO-
xo3siicTBeHHOM paboTte Anekcanap BnaaumupoBuy CkpHIHIBIH, ObIBIIKHA
nupekTop 3asona «KeanT» bopuc Anekcanaposud KanuH u bopuc Anek-
ceeBud I'openos — HeiHe npopexrop MU DU.

B konue 1983 roga wasanu ¢yHkunonupoBath 10 cTyneHYecKHX
y4eOHO-HCCeoBaTeNbCKUX 1abopaTopuil, B TOM YHCle YCKOPSIOWIUX CHC-
T€M, BBICOKOYACTOTHBIX I'€HEpaTOPOB, HOHHBIX HCTOYHHUKOB, aBTOMATH3H-
POBaHHOTO KOMILJIEKCA A M3MEPEHHsl N1apaMETPOB PE3OHAHCHBIX CXEM.
Kadenpa ormeruna rogosumHy OO6nenuneHus, 99 naubonee OTIHYHB-
HIMMCH CTyACHTaM M COTPYJHMKAM MHCTUTyTa B Kadeapsl BpyUeHBI CIIeLH-
TbHO NOATrOTOBJICHHbIE TAMATHBIE JIUCTH H CYBEHHUPBI.

OprannzaimonHo CTOBYC uMen IOBOJBHO pa3sBUTYIO CTPYKTYpy. B
HeM OBl peaTn30BaH NMPHHIMI BHYTPEHHEro caMoynpaBieHHus. JeicTso-
BaJl HAYYHO-TEXHHYECKUH COBET, IPOBOAMIHCEH Hay4HbIE CEMHHAPBI.

I'naBHO# nepBoHauanpHOW Hayuno# 3amaueit CTOBYCa sBasiocs
CO3[1aHHEe ABYX JIMHEHHBIX PE30HAHCHBIX IIPOTOHHBIX YCKOpHTENeH Ha oc-
HoBe ADIID: «YPAT'AH-1» — HccnenoBaTeNbCKUM yCKOPUTENDh 11 AKa-
neMuH Hayk U « YPATI'AH-2», koTopslil 3ayMbIBasics KaK MEPBHIM M3 ce-
PHHM MOHHBIX MAIUWH AJS NPOMBIILIEHHOCTH. [ pellleHHs TIOCTABICHHBIX
3asa4 6b1uTH 00pa3oBaHbl 2 AMBH3MOHA, KOTOPHIE KypHpoBanuces npodecco-
pamu AHatoauem AjekcaHaposuueM I nazkoBsiM («YPAI'AH-1») u Hu-
konaem [laBnoBnuem CobGenuHbiM («YPAI'AH-2»). I'maBHBIM KOHCTpYK-
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TopoM «YPAT'AH-2» 6w Ha3uauen toraa acnupadt A.H. Ilponun, koro-
pBIff B JanbHEHIIEM 3alllUTHI KaBJIHJATCKYH0 AHCCEPTALHIO MO pe3yJibTa-
TaM pa3pabOTKH H 3aIycKa yCKOPHTEA.

B deBpane 1984 rona, uepes 3 Mecsua nocie Toro, kak kageapa orMe-
thia rofoBiiuHy CTOBYCa, u B 1985 — 1986 rogax coCTOSIMCEH 3alllHTHI
CTY/ICHTAMH KOMIUIEKCHBIX AUIUIOMHBIX MPOEKTOB, 0ObeUHEHHBIX 00ILEeiH
TEMAaTHKOH, CBSI3aHHOH C Co3faHHeM ycKopurens. Bcero 3a 3 roma Taxkux
npoekToB Ob110 6onee 40. uUnIoMHbIE 3alIMCKH MMEITH OXHHAKOBBIE TIepe-
TUIETHI, ¥ KaxAoN ObLI NpPHCBOEH CBOi HoMep ToMa. HecomHeHHO, Takas
¢dopMa AMIIIOMHOrO MPOEKTHPOBAHHA ObLIa Ha TOT MEPHOA HEOOBIYHOH,
HHTEPeCHOH M NPEACTABIAIACH NIEPCIIEKTHBHOM.

Peanbnas orraga or CTOBYCa nposBunace yxe B ¢espane 1986 roaa,
xoraa B MHctuTyTe Metasmnypriu M. A.A. baiitkoBa AH CCCP 6b11 npo-
BelleH 3amyck yckopurens «YPAI'AH-1». TlepBoe coobienne o6 3ToM
6b110 OnyONIHKOBaHO B TpyMax JIeCATOro BCECOK3HOTO COBEILAHMS I10 YC-
KOPHTENAM 3apsHKeHHBIX 4acTHI] MOJ 3arojIOBKOM «3amyck MamorabapHr-
HOro JuHeiHoro yckoputens npotoHoB "YPATAH-1”». Apropckuii Koi-
JIEKTMB JoKji1aga Bkio4dan 15 uenosek: I'.A. BanoBues, O.A. Bannauep,
B.®.Tacc, A.A.Tnaskos, C.U.Ty6anos, B.B.3sepes, A.J. Komnsckus,
A.H. KpuBoHoCOB, B.H. JIeoHoB, H.P. JIoGanos, JI.A. MeHBKOB,
0O.C. MunoBanos, A.U. Hosoxwunos, E.I'. [Tatuos, B.B. Illypenxor. Ceii-
yac crycTa 20 JIeT aBTOPCKUH KOJUIEKTHB CYIIECTBEHHO NOpelell. YIILIH H3
xu3un  O.A. Banpmuep, B.®.T'acc, A.A.[naskoB, b.B.3Bepes,
O.C. Munosanos, E.I'. IIaTHOB. MHOTHE H3 OBIBUIMX COTPYAHHKOB pabo-
TAalOT B APYTHX OpPTaHH3alMAX HIH B Hay4HBIX LIEHTpaX 3a pyOexoM. B Ha-
CTosLIee BpeMs Ha Kageape U3 YHC/Ia COaBTOPOB OCTANOCH 2 YEJIOBEKa.

YckopuTens co BceMH cHCTeMaMH o0ecrieueHHs pa3MeEILaICs B Mpejie-
Nax momanu 3x4 M> BHYTPH ABYXITaXHO ICTAKaJibl.
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»YVPATAH-1” umMen cnedyomue OMM3KHe K PacieTHBIM 1apaMeTpBI.

SHeprus ycKOpeHHOTO mydka, MaB.........occvviininnnn 1

DHeprusa MEKEKIHH, K3B ..o 100
THIT HHKEKTOPA. .. ovvneernrmeeenienaraenee JyOIIa3sMaTpOH
HOPMAJIM30BaHHBIH SMHUTTAHC My4Ka, CM'Mpall.......... 0,135
JUTMHA MPOJIETHOTO KAHAMA, MM.. . ivunrnienenennenennnes 480
JIMaMeTp MPOJICTHOTO KAHAMA, MM....euvieniiesrrniinses 14
JIMaMETP PE3OHATOPE, MM..oouiriunrunnnrunresinnnnnanes 284
KOMHYECTBO MPONETHBIX TPYOOK. . c.uvvvvininnennneenn v 12
Pesonancuas yacrota, MI....... e 150,14
HlynToBoit ummedaHe, MOM/M......ooooiiceiiiiniienee 62
Co6cTBEHHAA JOOPOTHOCT . ..vivvnevneninnennnss e 2800
JlaBnenue B yckopstoue# cucreme, Ha. ..o 1-10*
MomgocTs BU — MHTaHUS B AMITYIBCE, KBT........oovve. 10°
MMy /ICHBIH TOK YCKOPEHHOTO MY4Ka, MA.......cooooo. >3
KO3QQUUHMEHT 3aXBATA, V0.0 . evnnrvnrrnnsneerieiaesens 30

VeremHoe M HalexHoe (PYHKIMOHHPOBAHHE JIMHEHHOro yCKOPHTENA
npotoroB ¢ A®II® "YPATAH-1” 103800 MOCTABATE BONPOC 00 opra-
Hmsamuu 8 UMETe pannanuonHyo nabopatoputo. B 1992 rony Takas Jia-
Gopatopus 6bLIa co3aHa. B ee coznaHuu caMoe JIEATENbHOE yHacTHe IpH-
HAMaTM COTPYJAHMKH M CTYAEHTbl Kadeaps! (cm.  O.A. Banbasep,
B.®. Tacc, A.A.T'maskos, B.H. Jleonos, H.P. Jlo6anoB. PanuMallHOHHBIA
KOMIUIEKC Ha OCHOBE yckopHTens npotoHoB “YPAH-17. ®dusuka mMy4KoB
3apsUKEHHBIX YaCTHIl M YCKODHTENbHas TexHHKa. Mocksa, DHeproaToMH3-
nart, 1992, ¢c. 8- 11).

Tlocne 3amycka YCKOPHTENs COCTOSINCH 3aui¥Thl ABYX KaHJMATCKHX
auccepranuit B.H. Jleonosa n H.P. Jlobanosa. ITepBbiii SBIANCA ITTABHBIM
KOHCTPYKTOPOM IIPOEKTa M BBIMONHAT OYEHb IIMPOKHA Kpyr 00s3aHHO-

CTel, BTOPOif OTBEYAJI 38 CHCTEMY MHKEKIHH.
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Yckopurens «YPAT'AH-2» paccumteiBancs Ha 2uepruto 0,5 MaB ¢
UMITyJBCHBIM TOKOM 6 MA 1npm ckBaxHoctH 400. PaGouas wactora
150 MI'u npu uMnynbCcHOH MOHOCTH UTaHuA 25 kBT. B kauecTBe ycko-
PAIOIIEH CTPYKTYPHI MCHONB30BAIH LHMIHHIPHYECKHH DPE30HATOp, Harpy-
)KEHHBbIH BCTPEYHBIMH IUTHIPAMH. KOHCTPYKTHBHOH 0COOEHHOCTBIO YCKO-
pHTeN ABIAJIOCH HCIIONB30BaHHE CHEMHON PaMbl, YTO YIPOLIAJIO TEXHOTO-
THIO U3TOTOBJIEHHS M HAaCTPOHKY YCKOPSIOIIEH CTPYKTYPBI, a Tak ke obec-
MEYHBAJIO BO3MOXHOCTh YCKOPSTh B OJHOM pe3oHaTope (IpH 3aMeHe pa-
MBI) IPOTOHBI Ha pa3sHbIe 3HEPIHH. PacueT u HACTPOHKY YCKOPSIFOLIETO pe-
30HaTOpa npoBoawIH K.T.H. b.B.3BepeB, umxeHepw A.B. Mumykos,
A.A. Peskos. IIpu Beibope mapaMeTpoB NPOETHOTO KaHana ObLIH HCIIOJh-
30BaHbl pacieTHsle CoOTHOUEHNs TeopHu A®DII®, ocHoBaHHOH Ha criek-
TpaJbHOM mNpexacraBieHud BY mons B obnactu B3aumoneiictBuaA. Ilpu
cpenHeM Temiie yckopeHHs 1 MaB/mM 6b11 monydeH koaddunueHT 3axBara
yacTun B npouecc yckoperus 40%. Bce Teopetnueckue paboTsl M KOH-
KpPETHbIE pacueTbl OblNM  BBIMONHEHBH PYKOBOIMTENEM  pacueTHO-
TeoperHueckod rpynmel  kKabeapel B.J. JaHHWIOBEIM M  MHXKEHEpOM
A.A. UnpunbiM, Cuctemy BU muTanus pagpabaTeiBana rpymnna COTpYAHH-
koB B coctaBe acndpanrta [L.b. Ulypynosa, umxenepoB HO.U. Tnexaca,
B.U.Topbatko moa pyxoBoactBom mnpodeccopa O.C. MunoBanosa. BY
reHepaTop HpejacTaBlsn coboil aBTOKONE6aTENbHYIO CHCTEMY C BHELIHEH
obpaTHO# CBA3BIO Yepe3 pe3oHaTop M (pasoBpamarens. HHxkekuus mporo-
HOB B P€30HATOP OCYLIECTBISNACH C [TOMOLIBIO AYaIlIa3MOTPOHA Ha dHep-
ruo 30 k3B u Tok mpoToHOB 20 MA ¢ IIHTENBHOCTBIO HMITYJIbCA TOKA
100 Mxc. B kadecTBe mMOMELICHHS IS MOHTaXka M 3allyCKa YCKOpHTENs
ObUT CHAT B apeHay OyHKep Ha TEppHTOPHH dJIeKTpocTaHuud B KamotHe.
H3sroToBneHHe y370B yCKOPHTENA OCYLIECTBIAIOCH YacTHUYHO Ha 3aBOJE
“KBaHT” ¥ Ha NpeANPHATHAX ICKTPOHHOH NPOMBIIIIEHHOCTH.

Yckopurens Obl1 ycnemso 3anyuleH B 1991 1., u monydena pacueTHas
3Heprus 0,5 MaB npu toke 1,2 MA (cM. O.A. Bansauep, B.U. IN'opbaTxko,
B.A. lanunoB u gap. 3amyck MaorabapHTHOTO YCKOPHTENsS IPOTOHOB
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«YPAT AH-2». ®u3uka nNydykoB 3apsKEHHBIX YacTUL] H YCKOPHTENbHAA
TexHuka. Mocksa, DHeproaromusaar, 1992, c. 3 - 8).

Takum oOpa3oMm, mnporpamMma paboT, paad KOTOPHIX 3aIyMBIBAICHA
CTOBYC, Obl1a monHOCTHIO BhIMOAHeHA. 3a 10 ner ¢ 1982 mo 1992 rr.
ObuT pa3paboTaHbl U 3amymICHBl 2 JMHEHHBIX NPOTOHHBIX YCKOPHUTENA C
AOQIID.

Pazusie cynp0b1 oskupanu yckopurenu "YPATAH-1” u "YPATAH-2”.
ITepsolit Gonee 10 et orpaboTan Ha Hay4yHbIE IPOrPaMMBI, a BTOPOH OKa-
3aics HeBocTpeGoBaHHbIM. OTHAKO 3TO HE 03HAYAJIO, YTO OAHH M3 HUX OBLI
xopotn, a apyro# mwiox. [Io CBOMM TEXHHYECKHM DPELICHHSIM KaXKAbIH OBLI
HHTEpeceH, OpUrHHANEH H HafexkeH. [IpocTo kageapa BMecTe ¢ HHCTHTY-
TOM, BBbICUIEH LIKOJOH M CTPaHOH BCTynaja B TPYAHO TOTAA NpeiackKasye-
Mbie 90-€ roAsl ¢ PEBONIOLMOHHBIMH [IPOLECCAMH M TalONHUPYIOIIEH HH-
¢nanueii. X 3tH roasl kaenape npeAcTOsNIo HEPEXHTh, COXPAaHHTBCA H
BBUKHTDH BO IJIaBE ¢ HOBBIM 3aBeAyIOIIMM Kadenpoit Aunpeem Huxonaesu-
yeM uaeHko.
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3.6. /labopamopus CBY-3nepzemuxu
A.B. IlpoxoneHko

Hayuno-uccnenoBatensckad nabopatopus «CBU-suepretuka» cgop-
MHpOBanack ¢ NpuxonoM B 1988 roxy Ha kadeapy HOBOro 3aBeayrOLIETO
Hunenxo Annpes Huxonaesuya. PaGoTol B naGopaTopuM CBA3aHBI C MC-
noib3oBanHeM 3Heprud CBY xonebanuil [uig mojyvyeHus HENOCPEICTBEH-
HOro 3Hepreruyeckoro 3ddekra. JlabopaTopusa 3aHHMaeTca aKTyalbHBIMH
BONPOCaMH NPHMEHEHHS 3JCKTPOMAarHUTHHIX KoJeGaHHil B HOBBIX TEXHO-
JAoruyeckux mpoueccax. OcHoBHble HanpasineHHda CBUY-3HepreTHkw,
chopmynupoBaHHble AHApeeM HHKonaeBHYEM, 3TO TpaJHIMOHHOE Ha-
NIpaBJIEHHE, CBA3AHHOE C Hcnonb3oBanueM CBU-3HeTHH B pasnuyHBIX 00-
NaCTAX XO3AMCTBA, a Takxke IUIasMeHHas CBU-3Hepretika, HMOysbCHas
CBUY-3HepretHxa, nepenada CBY-aneprun Ha GoNbIHE PaCCTOAHHA.

HoBoe HanpaBieHHe HccnenoBaHHH MOABHIOCH Ha Kadeape Hecnyyai-
HO. OTCYTCTBME roCyapCTBEHHOr0 (GMHAHCHPOBAaHHUA Hay4HBIX paGoT 10
TPAAMIMOHHON 061aCTH NeATeNbHOCTH Kadeapbl H HUYTOKHOCTH (DHHAH-
CHpOBaHHA y4eOHOH paboThl MpHBENH K HEOGXOOHMOCTH IOHCKAa HOBOTO
BOCTPeOOBaHHOIO HaNpaBlICHHA pa3BHTHA, KakHM u crama «CBU-
BHEPreTHKa». OTO HOBOE HAay4yHOE HamnpaBlieHHE CHOPMHpPOBANIOCH K
1995 r. B coctaB naGopaTopH, BO3IJIaBIAEMOH 3aBEAYIOLIMM Kadeapoi,
BOLIE TOKTOP TEXHHYECKHX HAYK, CTApPIUIHH Hay4HBbIH COTPYIHHK, 3BepeB
bopuc BranumupoBHy, HMeIOLIHIA OrpoMHBIH OMBIT pa3pabOTKH, CO3NaHUS
U okcrtyatauuy CBY cucteM yckopuTenel 3apsXeHHBIX YaCTHII H 3aMec-
THTENb 3aBeNyollero kadeaps! no HayyHoi pabote Konsckun Anekcanuap
Hasunosny. Hayuno-uccnenoBatennckas jaGoparopus CBY-3HepreTHkH
pa3meiianace B komHaTe b-322 u obGnajgana HeGosbmION MacTepckoi mnd
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H3TOTOBJIEHUA OTAENbHBIX 3yeMentop CBUY ycranoBok. B naGoparopuu
pa3pabaThIBaIUCh MPOEKTHl TEXHOJIOTHYECKHX YCTAHOBOK IO BYJIKaHH3a-
LIMH pe3uHBl, HarpeBy AMIJIEKTPUKOB M TpaHCmopTupoBkd CBY-sHeprun
IO CBEPXIIPOBOAAILMM BONHOBOAaM. B 1995 r. mosBUIOCE HOBOE Halpas-
nenue «CBY-3HepreTHkn», CBA3aHHOE C CO3JAaHHEM BBICOKO3(GEKTHBHBIX
HUCTOYHHMKOB COJIHEYHOro cBeTra Ha ocHoBe CBU-paspsna B mapax cepsl.
OO6benuHUB HaKOIUIEHHBIE pa3paboTku B 1997 r., u3garenscrBoM «Hayka»
B Cankrt-IletepOypre OBUIO BBHIMYIIEHO MEPBOE H3JaHHE MOHOIpadHH
«CBU-3neprerHka», aropsl A.H. Junenxo, 5.B. 3Bepes.

Jns paciiMpeHHs Hay4yHOTrO Kpyro3opa y CTYAEHTOB M JIy4lIE€H HHTe-
rpalli¥ MOJOABIX CMELUHAIHCTOB K H3MEHHBIIMMCS MOTPEOHOCTAM PHIHKA
cHayaja (akyJsTaTUBHO, a 3aTEM Ha MOCTOAHHON OCHOBE OB BBEJEH HO-
BEIH yueOHBIH Kypc «CBY-3Hepreruxa». HauMHan 4uTaTh 3TOT JIEKUHOH-
Hblii Kypc AHapeit Hukonaesny quuenko. K 1996 r. B kypc 6pu1n nobas-
JIeHbl CEMHHapCKHe 3aHATHA U 2 yabopaTopHele paboThl, pa3MEIIaeMble B
ayautopuu B-215. DTa AHCUMIUIMHA YHTAIACk CTYAEHTaM 5 KypcoB. Takum
o6pazom, k 2000 r. monyuuncsa MOMHBIN JEKIMOHHO-TPAKTHYECKUH Kype H
Oblia Ha OCTOSHHOM OCHOBE yupeXkaeHa B 4acTH ayautopHu b-320 yue6-
Has nabopatopus «CBU-3HepreTukay, cocrosuas U3 5-TH 1abOpaTOPHBIX
pabot. C 2000 mo 2006 roas! 3ToT Kypc uuTancs bopucom Bnagumuposu-
4yeM 3BEPEBBIM, CTABIIMM K TOMY BPEMEHH IUTATHBIM MpodeccopoM Ha Ka-
denpe.

B 2000 r. u3parensctBoM «Hayka» BBINTyIIEHO BTOPOE M3[aHHE MOHO-
rpapun A.H. [unenko, b.B. 3BepeBa «CBU-3HepreTHka», BoOpaBliee B
cebs TeopeTHYECKHE OCHOBBI 3TOr0 HOBOTO HanpasieHHs. B ToM xe roay B
MUODU uspaercsa yueOHoe nocodue «IIpaktkym mo CBY-sHepreTHke»,
cojepxalllee OMHCAaHHA YETHIpEX JabopaTOpHBIX paboT U HaGOp THIOBHIX
3a/1a4 C peLIEHHAMH, PaCCMaTPHBAEMBIMH Ha CEMHHAPCKHX 3aHATHAX.

bosnpoe BHMMaHue B 1abOpaTOpHH yIeNsAeTCsA NMPHUBICYEHUIO K Hay4-
HOM paboTe cTyneHTOB cTapiiux Kypco. C 1997 nmo 2006 rr. Ha Gase ya-
6oparopud OBLIO BBIMTOJHEHO H OJIECTAILE 3alIUILEHO 33 AUIUIOMHBIX IIPO-
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€KTa CTYIEHTaMH AHEBHOro M BeuepHero otaeneHus MUDU. K nayunoi
paboTe B 1a0OpaTOPUH AaKTHBHO MPHUBJIEKAIOTCA CTYNEHTHI CTApIIMX Kyp-
coB. BrinyckHukH nmabopatopuu paboTaloT B BeAyILMX OpPraHH3alMAX Ha-
wed crpansl. Ilpumenmmii B snaboparopHio NOA  PYKOBOACTBO
A.H. [lunenxo acnupant IIpokornenko A.B. 3aMTHI KaHOAUJATCKYIO AHC-
ceprauuio B 2001 . u ¢ 2002 r. pabGoraer nouesToM Ha kKadenpe IDY. |

Hauunas ¢ 1995 r. nox HayunsIM pykoBoacTBoM AHapes Huxonaesu-
4a B J1abopaTOpuH BeAyTcs paboTHl MO CO3NAHHUIO BBICOKOI((HEKTHBHBIX
HCTOYHHKOB BUAMMOIO cBeTa Ha 6aze CBY paspsaa B napax cepsl. PaGoTsl
HalpaBJICHBl HAa pELIEHHE OCHOBHBIX MPO6ieM, BOZHHKAIOMMX B TAKHX HC-
TOYHHKAX CBETa: obecneyeHHe MPUEMIIEMOrO TEIJIOBOrO pekuMa 000104~
KH KBapLEBOH KoJObI, B KOTOPO# NpPOMCXOAHT paspsaf, cosdaHHe dddek-
THBHBIX CHCTEM CBETOBBIBOJA M3 00BbEMa pe30HaTOpa M NOIICP)KAHHA YC-
TOHYMBOH paboThl MarHETPOHa HAa PE30HATOPHYIO HArpy3kKy. 3a 3TH rOJsl
CO3JaHbl M McnbITaHbl 12 paznuyHelx pabounx kamep CBY namn, npegHa-
3HauYeHHBIX Ha ypoBHH CBY Mournocty o1 20 BT 10 HeCKONBKMX KHIOBATT
H pelalmMx Bce BO3HHKamomue npobiemsl. PaGota noanepkuBanace
rpantaMy PO®OH B 2000-2002 rr. B 2003 r. 3a oukn pabor mo CBY-
ucrounukaM cBera A.B. [Ipokonenko 6blia npucyxaeHa Menans Poccuii-
CKOM aKaJeMMH HayK ¢ npeMHed aig Monondslx yyeHbIXx PAH no uroram
2004 r.

AHpapeit HHkonaeBHY NpUHEC MHOTO HOBBIX HJCH MO MCNONB30BAHUIO
CBY-3Hepruu s pelleHus dHepreTHueckux npobiaem. MM npemnoxen
cnoco6 U3MenpueHHUA KaMeHHBIX yried Metonom CBY, Ha ocHOBe KoTOpO-
ro BO3MOXHO CO3[JaHHE HOBBIX JKOJOTHYeCKH O€30MmacHBIX TEXHOJIOrHH
cxuranus CBY yrneit. Ha gannsiit cnoco6 nomyyen natent P®. Copmecr-
Hble paboThl Mo pa3pabOTKe NaHHOH TEXHOJOrMH BeayTcs ¢ Beepoccwmii-
CKHM HHCTHTYTOM XeNe3H0oA0po>kHOro TpaHcnopta MIIC PO.

MHOro HOBBIX HHTEPECHBIX paboT BBHIMOIHEHO 3a 3TH roAasl B j1abopa-
TopuH. B 1998 r. co3nana ¥ ciaHa B 3KCIUTYaTallMI0 YCTAaHOBKA IO POCIyC-
Ky Mega MouiHocThio 600 Bt Ha wacTote 2450 MI'u. YcraHoBka aHTeHHOrO
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THIA [03BOJIAIa PEKPHUCTAUIH30BaTh MeJ B CTaHIAPTHBHIX ¢uiArax o0beM-
HBIM HarpeBOM J0 TeMIlepaTypsl, He npeBbimaromeil 52 °C 6e3 obpasosa-
HUA AHOKCHHOB. PaspabarbiBanuch HOBBIE crniocoObl NpumeHenuno CBU-
SHEpPruu B TEXHOJIOTHYECKOH LerIoYKe MMAPOJIN3a PaCTHTENbHBIX MaTepHa-
JIOB.

B 2003r. B u3garenscTBe «Hayka» BhILIA B CBEeT MOHOrpadus
A .H. Iuaenxo «CBY snepreruka: Teopusa U npakTHKa», ABIAOIIALCS 3a-
HOBO NepepabOTaHHBEIM U CYIECTBEHHO pacHIMpEHHbIM BapHaHTOM H37aH-
HOM B 2000 r. kuuru. B KHHre mpuBeaeHB HOBeHIINE AOCTHXKEHUA B 00-
nactd ucnoas3oanus CBY-sHeprum M olipeaeneHbl OCHOBHEIE Halpasiie-
HuA pa3BUTHA CBY-3HEpreTHkH.

B 2003 r. ot nabopaTopuH OTNIOYKOBAIOCHE HOBOE HampaBiIeHHE, CBA-
3aHHOE C IPHMEHEHHEM JJIEKTPOMArHUTHBIX KoyeOaHui GONbIONH MOIIHO-
CTH B DJHeprocOeperarmomMx TEXHOJIOTHAX. B cocTaB HOBOH Hay4HO-
uccrenoBatenbckoit naboparopun «Momnas CBY-35eKTpoHHKa» BOILTH
AJ. Konackni n acnupant M.C. [IMutpues, 3amuTuBmmi B 2006 r. Kan-
OUOATCKylo AuccepTauuio noa pykooacTtBoM A.H. luaeHko mo Teme:
«BricokouacToTHpie 1 CBUY-metonsl nepepabOTKH XHUIOKHUX paJHOaKTHB-
HBIX OTXOJIOBY.

OrpoMHylo ponb B pa3sBuTHe 1ab0opaTOpHH chirpajia BcepoccHHcCKas
nporpaMMa MNOAJEPXKH BeAyIIHMX HAyyHbIX MmKoa. AHIped HukonaeBud
ABIAETCA PYKOBOIAMTENEM BeAylled Hay4yHOH mkonel «®DU3HKO-
TexHuyeckue npobiemsl CBY-snepretvkm» ¢ 1998 r. Illlkona Ha Oase
MUODHU obbenuuuna ycTOHUMBBIH KOJUIEKTHB HcCiieAoBaTencH mnpobiem
CBUY-3HepreTuky K3 BeAyHMX y4eOHBIX M HAy4YHBIX HHCTHTYTOB: MI'VY,
BBH, MBOHU. Co3agaHHbIN KONJIEKTHB HAyYHOH IIKOJB! NOCTOSHHO OOHOB-
JsieTcs CTYA€HTaMH H aclMpaHTaMH. 3a BpeMs CyLIeCTBOBAaHHSA ILIKOJIbI Ha-
neyataHo 6onee 100 nybnukanuii B peepupyeMEIX OT€YECTBEHHBIX H 3a-
PYOEXHBIX XypHanaX. YYacTHHKaMH ILKOJBI u3JaHo Oosee 7 MoHorpaduit
u S yuebHpix nocobmii. C 1995 r. na kadeape PV Ha peryispHoi ocHOBe
NPOBOJATCA Hay4YHbIE CEMHHApHl, OCBAIIECHHbIE AKTYaJIbHBIM NpobieMaM
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CBY-3Hepretuku. C 1998 r. mkona perynspuo Y4acTBYyeT B IPOBOIMMOM
exerogHo xondepeHunn «Hayunaa ceccun MU®Uy». Ha PYKOBOAMMOIH
A.H. lunenko cexuun «OU3HKO-TEXHHUECKHE npoOaeMbl 3HEPTETHKH»
Hay4HO-HCCneoBaTeNbekas 1abopatopus CBU-3HepreTuky mpeacraBiser
He MeHee 5 0k1a0B. DUHAHCOBAA MOJIEPKKA, OKA3BIBAEMAS LLKOJE, T10-
3BOJIMIA CYIECTBEHHO MOBBICHTH MaTEpPHANBHO-TEXHHYECKYIO Gasy nabo-
PaToOpHH.

OCHOBHOH OTJIMYHTENBHOM YEPTOR HayYHO-HCCIeq0BATENbCKOH 1260~
paropun CBU-3HepreTHkH sBIseTcs NpaKTHYecKas HaIlpaBJIEHHOCTh €€
pabor. JlabopaTopus 06nafaeT BO3MOXHOCTBIO HE TONHKO BBIIOIHATE pac-
HCT U KOHCTPYMPOBAHHE JJIEMEHTOB YCTAHOBOK, HO OCYLIECTBIATH H3rO-
TOBJICHHE, HAJaKy M 3aIyCK OMBITHEIX YCTAHOBOK HA BBLICOKOM YDOBHE
MOUIHOCTH. 3TO MO3BOJMIO 3HAYHTENLHO COKDATHTh M3NEPKKH HA H3TO-
TOBJICHHE W Haa[IKy yCTaHOBOK M COKDaTHTh CPOKH BBIIIONHEHHA paGoT.
Crenyer 0co60 OTMETHTD pa3sBHTHE MaTepHANbLHO-TEXHHYECKOH 6aspl Ha-
Y4HOH 1aGOpaTOpHH, KOTOpOE MPOUCXOAMIIO B Nponecce paGot. Boum 3a-
KYTJICHBl HOBBIE CTAaHKH I/ KOMILICKTAUMHM MEXaHHYECKOH MacTepcKoit
nabopaTopuu, a Takxke 06OPYIOBaHHE [T H3MEPEHHS CBETOBBIX H TEILIO-
BRBIX XapaKTEPHCTUK TEXHONOTHYECKHX npoueccos. B 2002 u 2003 rr. npo-
BOJAMJICA KalUTATbHBIH PEMOHT NMOMEIIEHHIT MacTePCKOH M HayuHOH 1a6o-
patopuu. B 2007 r. OTpeMOHTHpOBaHa M MOJEPHH3HPOBAHA yuebHo-
HccnenoBarensckas naboparopus CBU-sHepreTky, 3aHMMamomas mnojuo-
BHHY KOMHaThl b-322.

B 2004 r. B cBA3M ¢ BoO3pOCIIEH TOTPEGHOCTBIO B CHELHAINCTAX IO
CBY-rexHonoruam A H. JlufeHKo Ans CTYAEHTOB 5-ro Kypca BBEAEH HO-
BB JIEKUMOHHBIH Kypc «KoHcTpyupoBanue panuoanmnaparyps». IIpo-
IIEAMNEe TPH TOJa MOKAa3alu MpPaBHILHOCTb M Liel1ecoo6pasHOCTh MocTa-
HOBKH JaHHOTO Kypca Ui MOJATOTOBKH MH)XeHepoB-dusukos. C 2007 r.
AN CTyICHTOB BEYEPHETO OTAEIIEHHSA, 00yyaromuxcs Ha kabeape, BBOAHT-
€Al IBYXCEMECTPOBBIi JICKUMOHHO-TIPaKTHYecKHH Kype «CBY-auepreTukar,
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MO3BOJNAIOUIMA NPOBOJUTH MOATOTOBKY CHELHMAIHCTOB O COBPEMEHHBIM
akTyaabHbIM nipobiaeMaM CBY-31eKTpOHHKH.

Cefiuac Hay4HO-HCcaenoBaTensckas naboparopus CBY-3HepreTHku
ABJsETCA OAHOH M3 Beaymux naboparopuii B Poccun, 3aHMMalOIINXCS re-
Hepanuen HOBBIX HanpasiaeHHH ucnone3oBanus CBY-3Heprun B npoMbii-
JIEHHOCTH.

IpencraBuM HekoTopble M3 PaboT yabopaTOpHH, BBHIIOJTHEHHBIE B
2006 r.

Hcrounuku cera Ha Oaze CBY pa3dpsna B mapax cepel o0iamaroT
CTNEKTPAIBHBIMU XapPaKTEPHCTHKAaMH, OJIH3KHMH K COJHEYHOMY CBETY, H
sHepreTudeckoil s¢exruBHocTriO0 Honee 80 JIM/BT o1 cetn. TpaauuuoH-
HO B TaKHX MCTOYHHKAaX CBETa MCHONb30Baltach MowHocTh CBY nuTanus
oT 600 Bt 1 Bellne, Cyutanock, 4To ¢ yMEHbUIEHHEM MOILHOCTH SHEPreTH-
yeckas 3¢ (GeKTHBHOCT HCTOYHHMKOB CBETa najact. B paboTax, BHIONHEH-
HBIX OJ Hay4HBIM pykoBoicTBoM A.H. Jluaenko, nokasaHa BO3MOXKHOCTb
CO31aHHA HUCTOYHHMKOB CBeTa ¢ NoHmxeHHOH CBY-momuocThio. OceHblo
2006 r. B PYKOBOAMMOWH WM Hay4yHO-HCcleloBaTeNbCckol nabopaTtopuu
«CBUY-3Hepretyika» ObUI cO3/JaH IKCIIEPHMEHTANbLHBIA HCTOYHHK CBETa C
CBU-momuocteio 220 Bt 1 sHeprerHyeckoit 3¢dexktusHoctbio 60ee 80
JIM/Br.  Paborel  npoBOmMINCh IpH  TNOJUIEPXKKE  KOpIOpauuH
LG-electronics. UcTOuHMK CBeTa C TaKMMH JHEPreTHYECKUMH XapaKTepH-
CTHKaMH pa3paboTaH BrEpBbIE B MHpE.

Hayuno-uccnenoparensckas naboparopus «CBY-sHepretvika» 3aHH-
MaeTcs HCCJIENOBaHHAMH MPOLIECCOB paspyILUEHHs PaslH4HbIX MaTepHasIoB
nipu cBepxObicTpoM Harpese CBU-aueprueir. B 2005 — 2006 rr. B n1abopa-
TOpHH B pamkax AororopoB ¢ AK «Ainpoca» (3AQ) BeINOTHEHB! HCCTEN0-
BaHHUA TPOLIECCOB pa3pylleHHs KHUMOepiuToB npH cBepxObictpom CBY-
HarpeBe. B pe3oHaTopHbIX pabouHx kamepax MPOHCXOAWT OOBEMHBIH Ha-
rpeB kumOepnuToB 10 TemrepaTyp 150 °C npu rpaguenTtax pocra Temie-
patypsl 40 rpaa./c, NIpHBOJALLMI K pa3pylIeHHi0 nopoasl. Paspabortana
YCTaHOBKAa PE30HATOPHOIO THIA AJS MPOCHINHOIO pa3pylleHus KuMOepin-
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Ta M BBINOTHEHO ONpEETICHHE TEXHONOTHYECKHX NapaMeTPOB MpOLECCOB
paspywenns kKumbepiutos. Takasg HOBas TEXHONOTHA paspyLICHHA KHMM-
OepiMTa MOBBICHT COXPAHHOCTh M3BJIEYEHHS AIMA30B U3 IOPOABI 110 CpaB-
HCHHIO C TPaAHLHOHHEIM METOJOM, IPH KOTOPOM MPOHUCXOAMT YaCTHUHOE
MCXaHMYECKOC pa3pylleHHWEe TrpaHed anma3oB. PaGorei nmo CBY-
Pa3pylueHHI0 KHMOEPIHTOB NPOBOAATCA BIEPBIE B MUPE. .

He Tonbko pagocThble coGbITHS npoMcxoanIn B nabopatopuu. B Ha-
qasie HoA0psa 2006 r. Tparuuecku He cTano npodeccopa bopuca Bragumu-
poBHya 3BepeBa, HEOOBIKHOBEHHO TaTaHTIHMBOIO IKCIIEPHMEHTATOpa H
TPy ROMOOHBOrO yenoBeka. MHOrHe mpenogasaTe, BBIYCKHHKH H CTy-
ACHTBI MOTYT MIOMAHYTh 3TOTO CBETJIONO Y€I0BEKA J0OPEIM CIOBOM.

TeM He MeHee, HayyHO-HCCIIEIOBATENTBCKAS nabopaTopHs NpoaOIKHIA
cBOI0 paboty. B naGoparopuu, pykoBoaumoii Anppeit Hukonaesuuem, oc-
Tamuck AoueHT A.B. Ilpokonetko, acnupanT nepBoro roaa o6yuenus Illy-
kv A 1O, sanumarouipiics npo6nemMoii noBbILEHUs 3¢ deKTUBHOCTH BHp-
kaTopoB. B nekabpe 2006 r. Obu1 MOATOTOBMEH M claH 3aKa34HMKy [POEKT
YCTaHOBKH 110 NPOCHIIHOMY Pa3pyILEHHI0 KMMOEPITHTOB.

B 2007 r. namaxeHo cotpyanudectBo ¢ BHUU KOII no UCCIIEROBA-
HUIO TPAJHIHOHHBIX M HMITYJIECHBIX Bo3neHcTBHi CBY-3Hepruu Ha mue-
BbI€ NpoaykThl. Ha Hayunoit ceccun MUDU 2007 ot nabopaTopum caena-
HO 6 I0KJIAJI0B, M3 HHX 3 CTYJEHTaMH M aCHPaHTAMH nabopaTopumu.

B ¢espane 2007 r. na 6ase na6oparopuu CBU-3HepreTHKH BBIIOIHEHO
M 3aMIIEHO 5 JMIUIOMHBIX NPOEKTOB. | 0CynapcTBeHHAs KOMUCCHS olle-
HHJIa BCE NPOEKTHl Ha «OTIMYHO», OTMETHB NPAKTHYECKYIO 3HAYHMOCTD
BCEX paboT. B 3ToM rogty B 1aGopaTopHIo NPUXOAAT NOCTYNHBLIKE B aCTH-
paHTypy ABa BriyckHuKa: Jlenncos K.B. u Ecaynxos J[.0. 3aseayomemy
Kaenpol ynaeTca 3aMHTEPECOBATh aKTHBHBIX CTYAEHTOB Hay4HOH pabo-
TOH W 1pHBIEYE HX B JIaGOpaTOpHIO I BBHIIOJHEHHA y4eOHO-
ucenenosarenkekoit paborsl. Ha ocHoBe sToro B 1aGopaTopiu nocTosHHO
NpOBOJHTCS paboTa N0 NOArOTOBKE H3 CTYAEHTOB MOJIOABIX CIENHUATHCTOB
B obmacth CBY-snepretuku. B nporecce Hay4YyHOH paboTBl CTYAEHTHI
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CTapmIMX KypCOB y4aT MIIAJUIMX, @ aCIIUPAHTh! IIEPEAAI0T CBOM OMBIT CTy-

JEHTaM CTApLIKX KypCOB H T.A.
TakuM o0O6pasoM, HaydHas HCCIeNOBaTeNbCKas JabopaTopHs CBY-

SHEPreTHKH XKHBET, paboTaeT M C YBEPEHHOCTBIO CMOTPHT B Oyaymiee.
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3.7. Boicokouacmommunsie u CBY memoowni
8 A0EPHBIX MEXHONOZUAX

M.C. Imutpues, A.Jl. Konsckun

B nagane 90-x romoB cioxuinack TpygHas CHTyalus C [POBEACHHEM
HayYHO-HCCIEA0BATENbCKUX paboT, KOTOpas SBHIACh CIEACTBHEM H3BECT-
HBIX COOBITHH, TPOMCXOAMBUINX B cTpaHe. X03siCTBEHHbIE AOTOBOPA CTa-
1u peaxocteio. Kak-to BeIpyyanu rpanTtel Poccuiickoro donna pyHnamen-
TaJIbHBIX UCCJIEOBaHMi, HO BCE PaBHO JCHEr Ha 3apIulaTry, MpexIe BCEro
COTPYAHHKaM HayYHO-HCCIEJ0BaTEIbCKOH YaCTH — OCHOBHBIM HCIIOIHUTE-
nsm HUP, katactpoduyecku He xBarano. Havasncs MaccoBblif YXOA € Ka-
(enpbl MOJIOABIX, TAJMAHTIMBBIX, PabOTOCTIOCOOHBIX coTpyAHHKOB. UTOT —
3a KOpOTKHii Cpok Kadeapa norepsina Beck HUY, ymeHnplunnace YuCiIeHHO
JI0 IBAJLIATH ¢ HEOOJBUIMM YeJIOBEK H PE3KO “TocTapena’.

HyxHo 6b110 cpouHO pewiats pobnemy opranusanuun HHUP. Yckopu-
TEJIH TIEpecTaly KOpMHUTh Kadenpy. TpeboBalach HOBas IepClEKTHBHAsI U
KOHCOJIMAUpYIOLIasA uaes, Kortopyo npemtoxul A.H. Jluaenko, u kotopas
mojyyuia HazBaHue “CBY-sHepreTuka”.

B ocHoBe Haen NexXHT pa3pabOTKa TEXHONOTHH, OCHOBaHHBEIX Ha BO3-
nevicteur CBY-u3nyyenus Ha pa3jHMyYHbIC MaTEpUAIbI U, IPEXKAE BCETO, Ha
HECOBEpLICHHbIC AMAJICKTPUKH. Takve TEXHOJOTHHM HMMEIOT Lenbld psafn
MIPHUBIIEKATENIFHBIX MOMEHTOB. OHH OTHOCATCSA K KJlacCy dHeprocoeperaro-
HIMX TeXHOIOoTHH. KpoMe Toro, mpH COOTBETCTBYIOIIEM BBIOOpE pa3MepoB
HarpeBaeMoro o6bekta U qnuHbl BoaHel CBYU-renepatopa MoxHO J0OMTH-
CA BBICOKOH CTEMEeHH OJHOPOJHOCTH Mo 00bemy mormouieHna CBY-
MOIIIHOCTH H, KaK CJICJICTBHE, TIOJIy4aTh B HTOT€ KOHEYHBIH NMPOLYKT BHICO-
KOTO KauyecTBa C FTOMOTeHHOH BHYTpeHHeH cTpykTypoi. CBU-HarpeB Hocut
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OOBEMHBIH XapaKTep M SBJAETCS NPaKTHYeCKH O€3bIHEPLMOHHBIM, TaK KakK
POk MPOLECCOB TEIIONEPEAauH, KOTOPBIE CBA3AHBI C BETHYHHAMH TEIIO-
TPOBOHOCTH HarpeBacMOro MaTepuana W rasoBOH cpenbl, OKpYy’Karowen
MaTepHuall, CBeACHa K MHHMMyMy. TakHe TEXHONOTMM HMEIOT IIHPOKHH
CIIeKTp MpHMEHEHHH H MOTyT ObITh BOCTPEGOBAaHHBIMH, HANPUMED, B MPO-
11eccax, CBA3aHHBIX C BBINIAPUBAHHUEM BOJIbl, AHCMEPrHPOBAHUEM TOPHBIX
IOpOJ M MCKOMaeMbIX Yriei, mpH Co3faHuM 3(Q(EKTHBHBIX HCTOYHUKOB
cBeTa Ha ocHoBe CBUY-pa3spsaza, B MOPOLIKOBOH METAILTyPrHH U B 00/1aCTAX
AAEPHON IHEPreTHKH, IA¢ TpebyeTcs BHICOKOTEMIICPAaTYPHBIH Harpes pa-
6ouero Matepuana a0 500 + 2000 °C.

Jlns peuieHHs 3a7ad BBICOKOTEMIIEPATYpPHOrO Harpesa B 2001 rony
Ghina OpraHM3oBaHa ydeGHo—UccreoBaTeNbeKas naboparopus «MomHas
CBY-31eKTpOHHKAY.

B naGopatopuu MowHoii CBY-2/1eKTpoHMKHM pa3paboTaH, CO3JaH H B
2004 roay samymeHn CBUY-Harpesarenb, NpeHa3sHauYeHHbIH I BBICOKO-
TEMIepaTypHOrG ~ HarpeBa  HECOBEPIUCHHBIX  JMIJIEKTPHKOB 1O
2000 — 2500 K. YcTaHOBKa BKJIOYaeT B cebs ClIeAyIOlHe OCHOBHBIE 3JiE-
menTs: CBU-reHepaTop MarHeTpOHHOTO THINa, (eppUTOBbIH BEHTHIb C
morowaroeil Harpy3koi, CHCTeMy peanu3aluM paGoTbl MarHeTpoHa B
pexuMe 3aTATUBAHHA YacTOThl, CUCTEMY H3MEDEHHs TEMIEpaTyphl Harpe-
BaeMoro o0beKTa M paboyyIo KaMepy pe30HaTOpPHOro THIA C MOMEIAEMbIM
B Hell KEpAMHYECKHM THIJIEM C HarpeBaeMbIM MaTEPHATIOM.

B 2004 — 2005 rr. NpOBOAMJIMCH NEPBBIE IKCIMEPHMEHTH! 110 HArpeBy
HECOBEPIIEHHBIX AMINEKTPHKOB ¢ HcrofboBanneM CBY-narpesaterns.
HarpeBaeMble 06BEKTHI MOMELIATHCH B alyHI0Bble THIIH. IlephiM pa3o-
rpeBaics MOKCHA KPEMHHA B BHJIE Tlecka Maccoil = 0.2 Kr, TpH 3TOM HC-
HONb30BAICA BECh MOIIHOCTHOM pe3epB reHeparopa. Temmeparypa Hapac-
Tala paBHOMEPHO U B TedeHue =~ 20 muH pocturaa 1500 °C, noce wero
MpoLECcC HarpeBa GbUT MPEKpALIEH, IPHYEM, TOTBKO H3 COOOpaXeHHit TeM-
nepaTypHOi CTOHKOCTH MaTepHana TUrs. JIHOKCH KpeMHHS HaXOAUIICH B
pacIIaBICHHOM COCTOSHHH.
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Bropeim o6bvexToM TemioBoro CBY-Bo3neiictBHs 6bUl MOpOIIKOOO-
pa3HbIil a30THOKHMCHBIH HaTpuH o6peMoM okono 100 mn. Llens axcrepu-
MeHTa cocTosia B nepeBoae Na,NO; B a3y pacnnarsa. BpeMeHHas TeMme-
paTypHas 3aBUCHMOCTH IpolLliecca MMesa KJIacCH4ecKHH xapakrep. B Hei
OPUCYTCTBOBAIM 4YETKO BLIPAXEHHBIC YYAaCTKH HAyalbHOTO pa3orpeea,
TUIaBJICHUS U Y4YacTOK pa3orpeBa uAKoi ¢pakuuu. [TocnenHuid xapakre-
PH30BAICSA AKTHUBHBIM ra30BbIJICICHHEM.

IIpn npoextHpoBannu CBY-HarpeBarenpb 3a1yMbIBaICA KaK AOCTaTOuY-
HO MOIIHas M JOCTAaTOYHO YyHMBepcalbHasd jabopaTopHas YCTaHOBKa,
npelHa3HaueHHasd, ¢ OJJHOH CTOPOHBI, U1 UCCIEAOBaHUH B 001aCTH BBICO-
KOTEMIIepaTypHOTO HArpeBa HECOBEPLICHHBIX IHAJIEKTPHKOB, C JpPYrou
CTOPOHBI, Kak 0a3ucHas yCTAaHOBKA AN MPOEKTHPOBAHUA CIELHANBHBIX
HarpesaTenei Ha OOJNbIIYIO MOILHOCTL U C Oonbluel MpON3BOIUTENBLHO-
cTbi0. B 1eoM, ycTaHoBKa ompaBjana Hajaexabl pa3paboTuukoB. [Ipu Ha-
rpeee pa3nuuHbix obpasioB CBU-npoGoeB He Habm0aa10Ch, a MTPOBE/ICH~
HBIE 3KCIEPUMEHTHI TPOAEMOHCTPUPOBATH HajexHywo pabory CBY-
HarpeBareis.

C 2003 r. mabopatopus MomHoH CBU—3/1eKTPOHUKH B COTPYIHHUYECT-
Be ¢ ['YII MocHIIO «PanoH» akTMBHO 3aHHUMaeTCs BOIMPOCAMH TMepepa-
OOTKH paIHOAKTHBHBIX OTXO/IOB.

B maGoparopuu pa3paboTaH U cO31aH ONBITHO-HPOMBIIUICHHBIH Kallb-
LHHATOP XHUJKHUX PalHOAaKTUBHBIX OTXOJOB POTOPHOTO THHA C HHAYKIH-
OHHBIM HarpeBoM paboueii KaMephl. YCTaHOBKa c/laHa 3aka34uKy B 2006 r.

OcCHOBHOH 4acThlO KaNbLIMHATOPA ABIAETCA LMIHHApHYEcKas paboyas
KaMepa, BBIMOJHEHHAas M3 TEPMHYECKH- M KOPPO3HOHHOYCTOHYHMBOH He-
pxagerouieit cramu. Jlng uHarpesa paGoued KaMepsl MCHONB3YIOTCA [BA
OJMHAKOBBIX KOMIUIEKTA, KOXKIbIH U3 KOTOPBIX COCTOHT H3 IreHeparopa M
uHaykropa. CyMMapHas MoIIHOCTH HarpeBa coctaBnseT 30 kBt. [Ipenens-
Has Temmepatypa B 550 °C obecneunBaeT pa3jloXKEHHE HAXOAALIUXCA B
KanbLMHATOPE CONeid. [IpOM3BOMTENBHOCT KATbIIMHATOPA 0 BBINAPHBa-
HHIO BOJbI cocTaBaser 30 ji/u.
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DKCIEepUMEHTHI, TPOBEACHHbIE HA MOICILHOM pacTBOpe, MOKa3allH,
4TO Ha BHIXOJE KaJbLIMHaTOpa cOOMpaeTcs TPaHyIHPOBaHHBIM MaTepHan,
XHMHYECKHI aHAJIU3 KOTOPOro IMOKa3blBaeT YaCTHYHYIO KaJbLUHALMIO HC-
XOJHOTo NpoAyKTa. B HacTosiee BpeMs npoaoinkaercd paboTa Mo Hcce-
JOBAaHUIO XapaKTEPHCTHK YCTAaHOBKH M BHIOODY ONTHMAIbHBIX PEXHMOB
pabotel. B menoM, 3KCriepHMEHTHI IOATBEPAMIH IPaBHJIBHOCTD NPOBEICH-
HBIX pacyeToB U BBIPAOOTaHHBIX TEXHHYECKHUX PELICHHH, NOKa3aIH HAACK-
HOCTb paboThl pa3paboTaHHOH YCTaHOBKH H BO3MOXKHOCTh €€ HCIOJIb30Ba-
HUS 713 BRITApUBaHHUA U KanbUuuHauy XXPO.

OcTeKJIOBBIBaHHE PaHOAKTHBHBIX OTXOJOB BCEX YPOBHEH aKTHBHOCTH
HMeeT MHOXKECTBO TEXHOJIOTHYECKUX PEUICHHH, LIMPOKO HCNONB3YIOUINXCA
Bo BceM MHpe. 3 Hux ogHuM U3 Hanbomnee COBPEMEHHBIX H COBEPIICHHBIX
cnioco6oB ABNAETCA MHAYKIHOHHas IUaBka B xonoaHoM Turie (HUIIXT).
Jna pemenys 3aqaud HarpeBa MaTepHaia OT KOMHATHOH TeMreparypsl A0
TeMIIepaTyphl IIaBIeHUS (4ero Helmb3s NOCTHTHYTh HEMOCPEACTBEHHO MH-
JYKIIMOHHBIM CIIOCOOOM), B 1TaGOpaTOpHH pa3paboTaH H CO3[aH CTapTOBBIH
CBUY Harpesareins, NO3BONAIOUIMH CO3aTh Ha MOBEPXHOCTH CTEKJIOMAcCHhI,
Haxopsmeiica B UIIXT, «3arpaBodHBlif» 3NEKTPONPOBOAHBINA pacILiaB.
Mobunbnas npomeinieHHas craproBas CBY ycraHOBka claHa 3aKka3yHMKy
B 2007 r.

Pa3paboTaHHbIA [IpH BBITOMHEHHH paboThl 3(deKTHBHBIA CTapTOBBIi
CBUY narpeBaTtenb Mo3BoJsAeT H30€XKaTh CYLIECTBEHHBIX HENOCTATKOB, NPH-
CYLIHMX HCNOJb3YEMbIM B HACTOAIINI MOMEHT crioco0aM CTapTOBOro paso-
rpesa crexnoMmacchl a1 Merona UIIXT. Cozganue cTapToBOro pacniasa c
nomouplo CBU MeTOI0B MO3BONAET CYLUECTBEHHO COKPAaTHTh BpEeMs 3a-
nycka rpouecca ocTexioBrBanua PAO, nipu 3ToM yaaerca u3bexats M-
TeNIbHOH paboThl MomHoro BY reHeparopa B pe>kMMe BBICOKOTO Hampsike-
HHA Ha HMHIYKTOPE, KOIJa BBICOKA BEPOATHOCTh MEKBHTKOBOTO MpobOf.
3HAUMTENPHO MOBBIMIAETCH HAJEXKHOCTh M IKOJOTHUYecKass 6e30MacHOCTh
ycranoBku UITXT.
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B nepcnektuse Metoa CBY pasorpeBa H miaBleHHS [103BOJISET OTKa-
3aThCs OT CTAPTOBOM LIMXTHI 33 CYET HCMOJB30BaHUA Gosee Mownoro CBY
TeHEPATOPA, YTO NPEACTABIAET 3HAUHTENbHBIA HHTEPEC B CIyYyae yTHIH3a-
LMH BBICOKOAKTHBHBIX OTXOJ0B H HOJY4YEeHHA MaTepPHaoB BHICOKOH XHMH-
4EeCKOH YHCTOTHI.

CotpyJHHMKH H CTYIEHTHI, paboTaronie B 1abopaTOpPHH, aKTHBHO y4a-
CTBYIOT B paboTe Benyluel HayyHOH MKONbl «DH3HKO-TEXHHYECKHE ni)o-
6nembl CBU-aHepreTHkn», BO3rnaBnseMoi 3aBelylomiuM kadeapoi .-
kopp. PAH A H. Innenko, npooadaT pacotsl no rpautam PODOU. B nabo-
PaTOPHH 3alMTHIIN JUIIOMBI 14 CTYIEHTOB JHEBHOTO H BEUEPHETO OT[e-
nenuit MUODU.
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3.8. /labopamopus JUHYC
3.C. MacyHoB

Teopetnueckas naboparopus JUHYC (monuoe nassanve JIHamuka
B YCkopuTensx) 6bi1a co3aHa Ha Kadeape 31eKTPOPUIMYECKUX yCTaHO-
Bok B 1970 roxy nHa 6a3se GwiBIIEero pacueTHo-TexHHYeckoro 6ropo (PTE).
SlapoM nabopatopyu CTanu MOJOJbIE aCHUPAHTHI U CTYAEHTHI- AUITIOMHH-
ku. IlepBeIM pykoBoauTenem naGopatopuu ObLl HasHaueH mnpodeccop
Anexkcanap Beeponoaosuu 1llansHoB (B TO Bpems nexaH (aKylIbTeTa aB-
TOMaTHKH M JJIEKTPOHMKH), a €ro 3aMECTHTENeM CTal acClUpaHT
9.C. Macynos. OcHOBHO# 3afiaueid, MOCTaBICHHOM Mepes MONOABIM KO-
JIEKTUBOM JIabOpaTOpHH, CTasia pa3paboTka HOBBIX METOJOB pacyeTa JAWHA-
MHKH CHJIbHOTOYHBIX ITy4YKOB B JINHEHHBIX U [UKIMYECKHX YCKOPHUTENsX. B
TOT IIEPUOA ITO HANPABJIEHHE HUCCIENOBAHHH OBIO NPH3HAHO ONpPEAEIIAIO-
IIHM B TCOPHH W NIPAKTHKH CO3/IaHUsS HOBBIX YCKOpHUTEeH. [IepBRIMH Bax-
HBIMH PE€3y/NbTaTaMH, MONy4eHHbIMU B abopatopun JHHYC, cramu opu-
THHAJIbHBIE MCCICI0BAHHs M0 TaK HA3bIBAEMOMY «3(hdekTy oOpbiBa HM-
MyJIbCa», KOTOPBIA 3KCIEPUMEHTANbHO ObLT OOHApyXeH Ha IABYX KpYII-
HCHIINX B TO BPEMs JIMHEHHBIX 3NEKTPOHHBIX yckoputensx B Ctenpopae
(CIIA) 1 XOTH (CCCP). TeopeTudeckue pe3yabTaThl 3TOi paboThl, BBI-
nonHeHHod acmupanToM lO.H. CepeGpsKkoBBIM COBMECTHO €O CTapIUHM
Hay4yHbIM coTpyaHukoM MPTH I'.B. BockpeceHCKUM, OBLIH M3II0XKEHBI B
MOHOrpaduu «JIMHEHHbIE YCKOPHTEIH 3/EKTPOHOB ¢ HHTEHCHBHBIMH MyY-
kamu». [IpuMepHO B TO k€ BpeMs KOJIEKTHBOM COTpYIHHKOB 1aGoparo-
puu JIMHYC Bo rnase ¢ A.B. [IlanbHOBBIM M3y4auch BOIPOCHI, CBSA3aH-
HBIC C YYETOM 3G (EeKTOB Harpy3KH TOKOM IIPH pacueTe JHHAMHKH My4Ka B
BOJIHOBOAHBIX YCKODPSIOUIMX CEKUHAX JHHEHHBIX H IIUKIHYECKHX YCKODH-
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Tenedl. BrocneacTBHH MHOTHE M3 [TONYYEHHBIX pE3YJILTaTOB OBLIH H3IIO-
XeHbl B MOHOTrpaduu «YcKopsmouHe BoaHOBoABD (aBT. O.A. Bambauep,
A.B. lllansHoB, A.H. [luaeHko). He-cmorpx Ha TO, YTO 3ajja4a pacyera Ha-
Ipy3KH TOKOM 3eCh peliajach B NPHOIH)XKEHHH 3aJaHHOTO JBHIKCHHUS,
MPOBEJCHHBIE HCCIIENOBAHHA OKa3aluCh BEChMa MOJIE3HBIMH C MPaKTHYe-
CKOM TOYKH 3pEHHSA H AIH TOTYOK Ul JaJIbHEHIIEero H3yuyeHHs yxXe caMo-
COTJIaCOBaHHOH ITHHAMHKH CHJIBHOTOYHBIX IIYYKOB B BONHOBOJAX H pe3<;-
Hatopax. boree nocnenoBaTenbHbIH caMOCOIIaCOBaHHBINH NOAXOJ K pacye-
Ty AMHAMHKH ITy4Ka B CHIBHOTOYHBIX YCKOPHTENSX OBLT pacCMOTPEH MO03-
xe D.C. MaCyHOBBIM Ha NpPHUMEpPE H3y4CHHUs HEMUHEHHBIX 3((eKToB Ha-
IPY3KH TOKOM B CHJIIBHOTOYHBIX BOJIHOBOAHBIX IPYIIHpOBaTeasx. B naib-
HEHIlIeM aHAJIOTHYHBIA MoAX0/ OBLT HCIONB30BaH UM M IS pacyeTa AMHA-
MHKH TIy4Ka B YCKOPSIOIIMX pe30HaTopax MPHMEHHTENBHO KaK K CTalHO-
HApHOMY pEXHMy paboThl yCKODHTENS, TaK M K HecTalmoHapHomy. Iloa-
poOHO pe3ylbTaThl 3THX HCCIENOBaHHH OBUIM H3IO0KEHBI B JOKTOPCKOM
auccepranud J.C. MacyHoBa, a nose onmy6JIMKOBaHbI B y4eOHOM MOCO-
6un « 3¢ heKTH HATPY3KH TOKOM B YCKOPHUTEISAX 3apHKEHHBIX YaCTHI).
BaxxHO, 4TO BBHIOOp TEMAaTHKH TEOPETHYECKUX HCCIEAOBaHHi Obln TeC-
HO CBSi3aH C KOHKPETHBIMU NPOEKTAaMH CO3/1aHUA HOBBIX ycKopuTened. Jas
NPaKTHYECKOTO HCNONB30BAHUS DE3yNbTATOB TEODHH M BHEAPEHHUS HX B
pa3paboTKy HOBBIX YCKOpHTENEH HeoOXOAUMO ObLIO HMEThH ClEeLHAIbHBIE
KOMITBIOTEPHBIE NPOrpaMMBl AJs pacyeTa JUHAMUKH CHIBHOTOYHBIX Iyd4-
KoB. B To BpeMs (Hayayio 70-X rOAOB MPOLUIOTO CTOJIETHA) TaKUX YHHBEP-
CaJIbHBIX ITPOrPaMM He cymecTBoBano. Ilo3ToMy ¢ camoro Hadana cosja-
Hus naboparopun IMHYC 6b11a nocraBneHa 3aga4ya paspaboTkH CrELH-
anbHOH OMONHMOTEKM nporpaMM Ui pacyeTa AWHAMUKH CHIIBHOTOYHBIX
NyYKOB B YCKOPHUTeNsX. OTBETCTBEHHBIM 3a 3Ty paboTy ObL1 Ha3HAUYEH MO-
nopo# HayyHbli corpyanuk IO.K. MaiiopoB. Bee ocTanbuble COTpYAHHKU
nabopaTopHH NMPHHANH aKTHBHOE ydyacTHe B PEIUEHHH NAaHHOH 3aiadH. B
YaCTHOCTH, OOJIBIION BKIaA B pa3paboTKy IPOrpaMMHBIX KOMILIEKCOB BHE-

147



ciu B To Bpems acnupantsl B.Jl. Janunos, B.H. I'ycapos, B.H. Pamukos,
C.B. HUBanos, A.B. CmupHoB, 0. K. batbirun u apyrue.

C MoMmeHTa co3gaHHA TeopeTHdeckoi nadoparopun JUHYC Bce co-
TPYAHHKH, aCTIUPAHTHl U CTYJEHTHl NPUHUMAIH aKTHBHOE y4acTHe B KOH-
KpPETHBIX pa3paboTKax, BHITOJHAEMBIX B PAMKaX XO3IOTOBOPHBIX paboT ¢
KpYNHEHIIUMH QU3HIECKUMH MHCTUTYTamMu. B 1971 — 1973 rr. ans Moc-
KOBCKOT'O paiHoTeXHH4Yeckoro HHCTUTyTa (MPTH) npoBoaunucek TeopeTu-
YeCKHE HCCIICAOBAHHS YCKOPSIOIIUX BOJHOBOAHBIX CTPYKTYp Ui KHOep-
HETHYECKOr0 YCKOpHUTENs (IPOTOHHOTO CHHXPOTPOHA) Ha 3HEPTHI0 A0
2000 I'sB. B aroii pabote y4acTBOBan OCHOBHOH COCTaB J1abopaTopHH BO
riase ¢ npoteccopom A.B. HlanpHOBBIM.

Tlocne orve3ga npod. HlansHoBa Ha paboty B MAI'ATO pykoBoaute-
nem nabopatopun JUHYC 6but HasHavyen nouent A.I. Tparos. Ilossu-
JIMCh HOBBIE X03J0TOBOPHBIE paboThl, HOBBIE TEMBI HCCIIENOBaHMH. 31ech,
IpeXIe BCEro, CeAyeT OTMETHTh Pa3paboTKy YHHKAIBLHOH YCTAHOBKH JIs
reHepand  Mommoro CBY  m3mydyenus pmna  CyxyMckoro  ¢u3HKO-
TexHudeckoro wHcTuTyTa (COTH). Brinonnsanuces U apyrue paboTsl, CBi-
3aHHBIE C PACYETOM AMHAMHKH CHJIBHOTOYHBIX MYYKOB B HOBBIX YCTaHOB-
KaX U YCKopHTensx. ITH paborsl Aenanuck no 3akazy COTH u MPTH.
AKTHBHOE y4yacTHe B 3THX paborax mpunumanu cotpynHuku JAHUHYC —
3.C. Macynos, B.Jl. Jauunos, B.H. I'ycapor, B.U. PamukoB H npyrue.
Corpyanuk JUHYCa B.A. BomoguH ObUT OTBETCTBEHHBIM IO pacyeTy
CHJIBHOTOYHOTO JINHEHHOTO YCKOpHUTENIs Y-28, KOTOPhIH CO31aBalCs CHa-
MH BCEX COTPYIHHUKOB Kadeapsl Ui CBOCH pagualnioHHOH 1abopaTopr.

Cpemn npyrux XO3J4OTOBOPDHBIX TeM, BBINOJHAEMBIX JabopaTopue
JAUHYC, cnenyer BhIETUTH MPOBEACHHE KOMIUIEKCA pacyeTHO-
HCCIIEJOBATENBCKUX PaloT MO MOAEPHHU3AIMH 3JIEKTPOHHOIO CHILHOTOY-
HOro yckoputens Hucturyra atomMHo#l sHepruu uM. U.B. KypuyaToBa Ha
anepruio 60 MaB u pa3paboTKy HOBBIX TEXHHYECKHMX PEIEHHH Mo co3na-
HHIO cisHOTOUHOro JIYD (JIY-50) B BHUUD® (r. Capos). Kak B mep-
BOM, TaK M BO BTOpPOM Ciydasx paboTa Obula CBsi3aHAa C CO3JaHHEM YHH-
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KaJIbHBIX CHIbHOTOYHBIX JIHHEHHBIX YCKOPHTENIEH C KOPOTKOH UIMTENbHO-
CTBIO TOKOBOTO HMITyJibca. Brnepspie Obuin pa3paboTaHsl CrieHanbHbIe
NporpaMMel MO pacyeTy IMEKTPOHHBIX YCKOpUTedeH, paboTaloiiux B He-
CTaI[MOHAPHOM pEXHME Harpy3kd TokoM. bojboe yuactue B pa3paboTke
Takux nperpamm npunsaiad B.U. Pamukos, B.J1. Moposos, A.B. CMupHOB.

Kpome pa3paboTku CHIBHOTOYHBIX JNEKTPOHHBIX YCKOpPHTENEH 6o.r1§,-
HI0e BHMMaHHE YACTAIOCh HUCCICIOBAHHIO BO3MOMHOCTH CO3JaHHS CHJIb-
HOTOYHBIX YCKOPHTENIECH MpPOTOHOB. 31eCh, B IEPBYIO ouepenb, CIEAYET
BBIACAUT,  mUKN  pabor, kortopeiii BemosHsiica gas COTH
B.J1. JanunoseiM, A.A. UnbuueiM, FO.K. bateiraneiM, M.M. 3060BbIM H
APYTHMH, N0 pa3paboTke YHHKaIbHOH YCTaHOBKH JUIS YCKOPEHHS HOHOB.

B Hauane BOCBMHAECATHIX rOJOB HPOLLIOTr0 CTONETUS [IpaBHTENBCTBO
CCCP npunsano pemieHHe o co3faHud B HHCTHTyTe (QHM3MKHM BbICOKHX
snepruit ([IpoTBHHO) ycKOpHTeabHO-HaKonuTenbHOro kKomiuekca (YHK)
Ha 3Hepruo 3000 I'3B. B pa3paboTke npoekTa 3TOr0 yHHKaIbHOIO YCKO-
pHTens y4acTBOBAJIM HE TOJIbKO ydeHble u3 UDBO, HO H HayyHbBIE COTPY -
HUKH U3 JAPYrHX Hay4dHBIX LICHTPOB, B TOM 4Hciae U U3 MUODU. B yactHo-
ctd, corpyaHuku naboparopun JJUHYC 3O.C. Macynos, C.B. lBaHos,
B.B. Kotun, H.C. JlaxTypoB U Ap. mpHHAIH aKTHBHOE y4YacTHE B pa3spa-
6oTke mpoekta yckopswoumux craHuuit nns YHK. IlepBonauyansHo pac-
CMaTpHBaJIOCh /1BA BaPHAHTA YCKOPSAIOIIMX CTAaHUMH: C HCIONb30BaHHEM
BOJTHOBOJIOB U Pe30HATOPOB. [lociie feTanbHBIX HCCIECAOBAaHUH JHHAMHKH
CHJIBHOTOYHOTO My4Ka B CHHXPOTpOHE ObUI BHIOpaH pe30HAaTOPHBINA BapH-
ant. BriepBsie mpH pa3paboTke TakOro yHHKaJIbHOTO YCKOPHUTENs COTpYM-
Hukamu s1abopatopun 3.C. MacyHoBsiM u C.B. HBaHoBbIM GbUTO OGpatue-
HO BHHMaHHE Ha OJIHY H3 CEpbE&3HBIX MpoOieM, KOTOpas MOXET OrpaHH-
YHUTh TOK TIPH HHXKEKLMH My4dka u3 Oyctepa B 6ONBIIOE KOJIBLIO, 3TO BIHS-
HHE UMITyJIbCHOH Harpy3KH TOKOM Ha BBIOOp PEXXHMa HaKOIIEHHS H YCKO-
peuns nydka. HekoTopble pe3yabTaThl 3THX MCCIIENOBAHHH ObIIM M3JI0XKe-
HbI B KAHJMJATCKOW auccepTauuu acndpanta C.B. MBaHoBa u noay4Hia B
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JanpHellliee pa3BHTHE Mocie Toro, kak C.B. BaHoB nepeuien Ha paboty B
H®B3 nocne okoHYaHUS aCTUPAHTYPHIL.

Kpome Gonbinx x0310roBOpHBIX paboT AUIUIOMHHKH, MOJIOABIE aCIiH-
panTe! U corpyaHuku JJUHY C npuaumanu yyacTue B pacyere U MPOEKTH-
POBaHHMH HOBBIX MaJOorabapUTHBIX YCKOpPHTENEH 3JIeKTPOHOB U HOHOBR. Ha
6a3e HOBoro cryaeHueckoro moppazfgeneHus CTOBYC ¢ ywactueM co-
TpyauukoB naboparopun JJMHYC 6pun co3anbl ABa yCKOpHTENs MPOTO-
HOB «YparaH-1» 1 «Yparas-2».

Cotpyannku JJUHYC yuyacTBOBaNM H B MEXYHapOJHBIX MPOrpaMMax.
Tax, B 1983 — 84 rr. nouent kadenpsl B.1. PamukoB B paMkax Hay4HOTrO
obmeHa Obln HampaBiieH B KpynHediryro yna6oparoputo CTanAGOpIACKOro
ynusBepcutera CHIA Cr3HadopACKMA LEHTP JIHHEHHOTO YCKOPHUTENS
(SLAC). OH yuacTBoBai B paboTe KOJUIEKTHBA, KOTOPBIH pa3pabaThiBai
OPOEKT CO3JAHUA KPYIHEHIIET0 B MHPE 3JIEKTPOH-MO3UTPOHHOIO KOJINIai-
nepa SLC.

KpoMme peireHHs BaKHBIX MPAaKTHYECKHUX 3a/1a4 YCKOPHUTEIbHOH TEXHH-
KM yxe B niepBble rogsl cozaanus JJMHYC Mon000ii KOJIeKTHB MPHHHMAI
Y4aCTHE B NEPCHEKTHBHBIX HCCIEJOBAaHHUAX 110 HOBBIM METOAAM YCKOpe-
Huia. B uyactHoctH, B 1970Tr. OBl MOArOTOBNEH OTYET MO (U3HKO-
TEXHUYECKOMY OOOCHOBAHHIO KOT€PEHTHOI'O YCKOPHTENIS MPOTOHOB «¥YcC-
Tym». IIpoBoaunnce paGoThl M MO CO3AaHHIO TaK Ha3bIBAEMOTO JBYXITyd-
KOBOT'O YCKOPHTENS 3JIEKTPOHOB C UCIOIB30BAHHEM KpYTJIOro AuadparMu-
poBanHoro BosHOBoza (B.A.Bonoaun, B.H. Kopoza, 3.C. MacyHos,
10.K. baTeirun).

B 90-e roael pe3ko cOkpatwioch (GHHAHCHPOBAaHHME HAIEH HAyKH.
MHorue K1accHble cenUanucTsl Kadeapbl ObUIH BBHIHYXACHBI IEPEHTH Ha
paboTy B KOMMepYECKHE OpraHH3ally U Jaxe yexathb 3a pybex. HecMotps
Ha CyIIECTBEHHOE COKpalllEeHHE LITaTa Hay4HBIX COTPYIHHKOB, B Jabopa-
topun JIMHYC npopomxaiu npoBOAUTECA HUCCIECAOBAHHUSA MO HEKOTOPHIM
BaXHBIM (QYHAAMEHTAIBHBIM BONPOCAM TEOPHH yckopurened. B uactHo-
CTH, Y€ B Hayate 1990 r. cTano scHO, YTO OfHOH U3 cepbe3HBIX NpobieM
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MPH CO3JaHHUHU CHIBHOTOYHBIX MHXEKTOPOB Ui HOHHBIX YCKOpHTENEH sB-
nseTcs 3afa4a obecrnieueHne POKYCHPOBKH CHIBHOTOYHBIX HOHHBIX TyYKOB
IIpU HU3KUX JHEPrusxX. BaxxHBIM 11aroM B pellleHHH 3TOH npoOaeMsl CTalo
npennoxkenue 3.C. MacyHoBa 06 HCIONIB30BaHNH OHLYJIATOPOB 11 GOKy-
CHPOBKH 11 YCKOPEHHS JIeTKHUX HOHOB. HoBblIil crioco6 QoKycHpOBKH U yc-
KOPEHHS 3apSAKEHHBIX YaCTHIL HE CPa3y Noly4nsl GHHAHCOBYIO MOMANCPKKY.
Buauane Mexaynapoanslid Hay4Hblid GoHJ, a 3aTeM U Poccuiickuii ponn
(byHIaMEHTANBHBIX Hay4HBIX Uccnenoanuii (PODU) Beigenunu HeGosIb-
uIMe AeHexxHsle rpanTel Jabopatopuu JJMHYC Ha npoBeieHHE NOUCKOBBIX
paboT Mo HOBOMY HANpaBICHHI0 HAyYHBIX HcclegoBaHUH. Ha HOBBIH crio-
c00 (HOKYCHPOBKH M YCKOPEHHS M HOBBIH THN YCKOPHUTENS OBUIO MONTY4EHO
7 aBTOPCKHX CBHIETENLCTB. IlepBhie HayuHblE pe3yabTaThl MCCIIEAOBAHHH
JOKJIAABIBATHCh HAa MeXIYHapOIHBIX HAYYHBIX KOH(EPEHIHUAX, KOTOPHIE
MPOBOJMJIMCEH B Halllel cTpaHe M 3a pyOexxoM. B HacTosmee Bpems npea-
JI0%eHHBIN coco® QOKyCHPOBKH H YCKOPECHHSA HOHHBIX NYYKOB CUHTACTCA
BEChbMa MEPCHEKTUBHBIM I NOJYYEHHS CHJIBHOTOYHBIX NMy4KOB. [[Ba ac-
mupanta naboparopuu AUHYC (H.E. Bunorpagos u C.M. [Tono3os) He-
JIaBHO 3AIUUTHIIM KaHJUAATCKHE AUCCEPTALIMH 110 JaHHOH TEMaTHKE.
Jpyroii HHTepecHOH 3anaved, KOTOpas pellaeTCs COTPYOHHKaMH Jia-
6oparopun [JMHYC B Hacrodiee Bpems, ABAAETCS pa3paboTka crenHalib-
HBIX METOIOB (POKYCHPOBKH TSKEJBIX PaJHOAKTHBHBIX M30TOIOB B CBEPX-
OpPOBOAALIMX YCKOPHUTENAX Ha HeOobLIyto 3Hepruto. [Ipeanonaraercs, 4To
TaKHe YCKOPHTEIH MOTYT ObITh HCIIOJIB30BaHBl B Ka4eCTBE Ha4aJbHOH Yac-
TH OOJNBIIMX JIHHEHHBIX CBEPXIPOBOASAIIMX YCKOpUTENEH Ha 3HEprHio 10 1
I'3B u Beie. B HacTos1Iee BpeMs B MHpe aKTHBHO OOCYX1a10TCs IPOEKTHI
CO3/1aHHs TAKUX YCKOpHTeJNeH. YCNEeNHoe pelliEeHHe MHOTHX BaXHBIX T€O-
PETHYECKHX M IKCIEPUMEHTAJIBHBIX Npo0JieM, CBA3AHHBIX C pealn3alliel
[POEKTOB YCKOPHTENEH PEIKHX KM30TONOB, BO3MOXHO TOJBKO NpH aKTHB-
HOM MEXIYHApOAHOM COTPYIHHYECTBE MHOTHX CHELIMAIHCTOB M3 PAa3HBIX
naboparopuit Mupa. CBoli MOCHIBHBIA BKJIaJ B 3TO MEXIYHapOIHOE CO-
TPYAHHYECTBO BHOCHT M TeopeTHueckas ynaboparopus JUHYC. BaxueiM
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HIaroM Ha IIyTH pacIIUpeHHs paloT [0 HOBOH TEMaTHKE U OBICTPOro BHE-
IPEHHS HOBBIX MHTEPECHBIX NPENIOKEHHH M0 GOKYCHPOBKE H YCKOPEHHIO
3apsDKEHHBIX YacTHI CTalO NPHBIICYECHHE K BBIMOJHEHHIO paboT o TeMa-
tuke naboparopun JHUHYC crynenroB u acnupanToB. CTyAEHTBI H aciH-
PaHTBl aKTUBHO NOAKIIOYAIOTCA K pabore mo ganHOH temartuke. OHM mo-
BBILIAIOT CBOH HayYHBIH MOTEHLUHAN, YYacCTBYS B BBIE3IHBIX HAyYHBIX LIKO-
Jax B HAIIEH cTpaHe U 3a pyOeskoM, BBICTYNAIOT C AOKIaJaMH Ha MEXAY-
HapoIOHBIX KOH(EpPEeHUHUAX, MONYyHalT MEXIYHApOAHBIE MOJIOAEKHEIE
rpaHThl. B HacToslee BpeMs yke MOArOTOBIEHO MporpaMMHoe obecrneye-
HHE [UI1 YHCJIEHHOTO MOJEIHPOBaHUA IHHAMHKH, co3naHa 6a3a /s KOHCT-
PYHPOBaHHUs MOJENH HOBOIO YCKOPHTENSA M NMPOBOIUTCA IMOUCK 3aKa3duMKa
A1 GUHAHCHPOBaHHS 3TOH paboTHL

Co Bpemenu cosnanus naboparopun JUHYC 16 acnupaHToB 3a10UTH-
T KaHIUAATCKHE OHCCEPTalMH, a TPH YeJOBEKa CTAJIHM JOKTOpaMH Hayk.
beiBmi acnupaHT Jsaboparopud, a ceiiyac 3aM. aupektopa HOBOI
C.B. UBanoB B 2006 r. u3bpaH 4JIeHOM-KOpPpPECHOHIEHTOM Poccuiickoit
akajgeMHH Hayk. MHorue u3 tex, kto npomen mwkory AMHYC, ceftyac yc-
nemHo pabotarT B KpynHeHmux naboparopusax Poccum, CHIA, Hranuy,
®panuuy 1 AnoHuw.
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3.9. /labopamopusn pusuueckoit 31eKmporHuKu
B.JI. HlaToxuu

Jlaboparopus ¢u3nyuecKol 31MeKTpOoHHKH Kadenpelr DY Bo3HHKIA B
1955 roay. 3a Bpems cylecTBOBaHHS B JJa0OPaTOPHH H3YYallMCh COBpe-
MEHHBIE BOIIPOCH! NEKTPUYECKUX Pa3psOB B Ta3ax U 3JEKTPOHHBIX IMHUC-
CAX, B3aUMOJEHCTBHA IIIa3MBbl ra30BOr0 pa3psiia ¢ MOBEPXHOCTBHIO TBEPIO-
ro tena. BoIBHIMHCTBO BONPOCOB paccMaTpHBAIOCh B TECHOH CBA3H €
NPaKTHYCCKUMH NPUMEHEHUSIMH B MOHHBIX M 3JIEKTPOHHBIX mpHOOpax M
BaKyyMHO-IIIa3MEHHBIX ycTaHOBKax. CoTpyIHHKaMH J1JaGopaTOpHH IIpoBe-
JeHBl IMKIbl HAay4HO-HCCIEJOBATENbCKHX paboT Mo CHedyIOIUM OCHOB-
HBIM TeMaM:

1) IMmynbpcHas aneKTpUdecKas Ayra B rase.

HccnenoBaHbl (U3HYECKHE MPOLECCHl B CHIBHOTOYHBIX KOMMYTH-
PYIOLIMX HMIYJIBCHBIX pa3psJHHKax (3JIEMEHTaX) H OIpe/eleHbl BO3MOXK-
HOCTH YCOBEPILEHCTBOBaHHA 3THX IPHOOPOB; NMOTYy4EHBl AaHHBIE IUIA pas-
pabOTKH HOBBIX IpHOOPOB Ha NMOBBIIIEHHBIE YaCTOTHl; OTPabOTaH KaTox U3
ciUiaBa Bosib()pama HHKens M Oapud M yCIOBHA €ro HCIOJIb30BaHUS B
CHWJIbHOTOYHBIX KOMMYTHPYIOIIHX 3JIEMEHTaX.

2) INocnepa3psaHas (3K3031EKTPOHHASA ) IMHUCCHA.

H3ydeHa 3k3031€KTpOHHAs 3MHUCCHS, BO30OyxaaeMas TJICIOIIHM pas3ps-
JIOM, C METAJUIHYECKHX H aKTHBHPOBAHHBIX KaTOHOB NPH pa3iAH4YHBIX CO-
CTOSHHAX HX IOBepxHocTed. Pa3paGoTaH M BHeApPEeH MeTOJ HHAHKALMH
TOHKHX TUIEHOK M JIOKIbHBIX BIJIFOYEHHH IHINEKTPHKOB H IOJYIIPOBOA-
HHKOB Ha [IOBEPXHOCTAX METAJUIOB MO TOKY 3K303JIEKTPOHHOH 3MHCCHH.

3) IloBblmIeHHE 3NEKTPHYECKOH MPOYHOCTH BAKYyMHOT'O IIPOMEXYTKA.
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IlpH MHTEHCHBHOH OYHCTKE 3NEKTPOAOB JIEKTPOHHOH GoMbapanpos-
KOM M CHJIBHOTOYHEIM TJICIOILIHMM pa3psioM B HHEPTHOM rase, Ipu KOHTPO-
Jie TOBEPXHOCTEH 3THX 3JIEKTPOAOB METOAOM MOC/epa3pAIHOil IMHCCHH,
NOJIyYeHa BBICOKAs 3JEKTPHUYECKas IPOYHOCTH, COCTABMAAIOLIAA OT 6:-10° o
2-10° B/cm npu npomexyTkax oT 1 mo 0,1 MM (MaTepHalsl 2MEKTPOJOB —
MOJHOIEH B MEIb).

4) Paborta BBIXOJ]a METAJIOB B Ta3ax.

Iocne 3neKTpOHHON U HOHHOH 0O0paboTKK MOBEPXHOCTEH KaTOAOB OIl-
pelesneHsl BEIHYUHBI paboT BBIXOAA psla METAUIOB B MHEPTHHIX Ia3zax H
Bogopoze. CocraBneHa Ttabnuua pabor BbIxoda. O6HapyeHO BIHSHHE
BHEAPEHHUA MOHOB MHEPTHBIX Ta3oB M BOJOPOJAa B KPUCTALIHMYECKYIO pe-
IIETKY METAJLUIOB Ha BeJIMYHHY paboT BBIXOAA.

5) ITapaMeTpsl HOpMaJIBHOTO TJCIOLIETO Pa3psAAa B HHEPTHBIX ra3ax.

ITpoBeneHO H3yueHHe 3aKOHOB NOAOOHS I TapaMETPOB HOPMAIBHOTO
TJICIOLIEro pa3psaja, U HalJAeHbl 3HAUYUTENbHbIE OTKJIOHEHHUS OT 3THX 3aKO-
HoB. Onpeienesbl OCHOBHBIE 3aBUCHMOCTH HOPMAJIBHOTO KaTOAHOIO Maje-
HMSl IOTEHLMAla B HHEPTHBIX ra3ax, i coCcTaB/icHa TabnMLa BETHYHH 3TOro
napamerpa.

6) ®oHOBBIE TOKH B HEHTPOHHEBIX HOHH3aLHOHHEBIX KaMepax.

HccnenopanKch npoLecchl 3MUCCHH 3apsiioB € JNIEKTPOJOB HOHHU3ALHU-
OHHBIX KaMep NpH BBICOKHX TeMIleparypax M clocoObl €€ yMEHBIICHHS.
Pe3ynibTaThl MCCAeOOBAaHUH MAIOT BO3MOXHOCTE MMOHH3HTH GOHOBBIH TOK B
KaMepax M yBEJIHYHTh HX YyBCTBUTEIBHOCTb. YTyulleHHe pabounx xapax-
TEPUCTHK HEHTPOHHBIX HOHHU3ALMOHHBIX KaMep BaXHO JIS IMOBHILICHHS
HaJI€XKHOCTH paboThl CHCTEM YINPABICHHA U 3aLIMTH SACPHBIX PEaKTOPOB.

7) HUccnenoBanue 31ekTpoU3HUECKHX MApaMETPOB sUeeK ra3opaspsii-
HBIX MTaHENEH.

Paboune XxapaKTEPHCTHKH Ta30pa3psAHBIX HHIWKATOPHBIX MaHENeH
i1 otobpakeHus uHbopMauMM (MIa3MEHHBIX 3KPaHOB) OINpPEAENSIOTCS
JUHAMHYECKUMH CBOHCTBAMH 3JE€MEHTOB HMHAMKALHHM — ra3opa3psAHBIX
s4eek. BrimonHeHHbIe paboThl MO3BONUIN YCTAaHOBHTH BO3MOXXHOCTD 3HA-

154

YUTEIBHOTO CHHKCHMS 3amna3lblBaHUH BKIIIOUEHHS sSUeeK NPUMEHEHHEM B
HHMX aKTUBHBIX KaTOJI0B C yCTOHYHMBRIMH TOKAMH I10CIEPa3PAIHON SMHCCHH
M HCINOJIb30BAaHHEM HOHHU3HpyoHiero ¢akropa coceqHHX pa3pANHBIX NpoO-
MEKYTKOB.

8) HccnenoBanue 31eKTpOdM3UUECKHX IPOLIECCOB M MapaMeTpoB B
1a3MEHHBIX PaclbUIMTENLHEIX CHCTEMAX., .

Hccnenoparensckue paGoThl, BBIIOIHEHHBEIE HAa 3IKCIEPHMEHTAIBHOM
nabopaTopHOi MIa3MEHHOM PacNbIIMTENHHOH CHCTEME, KaCaliCh PELECHHUA
IHUPOKOTO Kpyra BOIPOCOB IO B3aUMOJEHCTBHIO ra3opa3psaaHOH I1a3Mbl C
BEILIECTBOM H TIONYYEHHIO TOHKOIUIEHOYHBIX MOKPBITHH. M3yuyeHsl BO3HH-
Kalollye B [UIa3Me ITy4YKOBble 0Opa30BaHUA M MX BO3ACHCTBHE Ha MOBEPX-
HOCTh, paclIpOCTpaHEHHE MOTOKOB PAaCHBLIEHHOTO BEILIeCTBA, HCCIIET0BaHbI
0COOEHHOCTH MOKPBLITUH H3 Pa3NUYHBIX 3NEKTPOGH3HYECKUX MATEpHANIOB.
[lo pesynbTaraM pabGoT MONyYeHB BHICOKOOTPAXKAKOLIME MOKPBITHA ANA
CHCTEM YNPaBJIEHHS Ja3epHBIM JIyYOM, TOKPBITHA PE30OHATOPHBIX CTPYKTYD
MOHO- ¥ MHOTOCJIOMHBIE I CO3aHUA CBEPXMPOBOISAIIUX CHUCTEM, Mpen-
JIOXKEH METOJ Hepa3pyLIalmiero KOHTPOIsS YHUCTOTHI CIOEB MaTepHalla 1o
TOKaM Mocepa3paaHoi IMUCCHH.

Mmuorue u3 3tHX pabor mpoBoauucs mo aorosopaM ¢ HUU Bakyym-
Ho#t Texuuku, HUU snexTponnoit texuuku, HUM razopaspsaueix npubo-
poB MOII, IIKb snexTpoHHoro mammHoctpoenus, HOBO.

Pe3ynbraTsl BBIMONHEHHBIX pabOT HCMONBb30BaHBI MpPH pa3paboTkax
HOHHBIX M ra3opa3psIHbIX, INIAMEHHBIX NPHUOOPOB H JJIEMEHTOB Ha Ipea-
npustusx M3III a Taxke npu pazpabotke yckopurened kadeapsr DDV u
COBMECTHBIX IPOEKTOB C IAPYIHMH opraHusaumsMu. Pesynbrats! ¢uznye-
CKHMX HCCJIEOBaHUH NMyOIMKOBAINCH B LIEHTPAIBHBIX HAayYHBIX JKypHajax,
JOKIaabpIBAINCH HA HAyYHHIX KoHGepeHuusax MHUDU, Bcecoro3HsIx koHbe-
PEHLUAX 110 SMHCCHOHHOH 3/EKTPOHHMKE W MEXIyHapOAHBIX KOH(epeHLH-
X 110 SIBIEHUSM B HOHM30BaHHEIX razax.
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I'maBa 4. [Ipy3bs kadeapsbi

4.1. Paboma gvinycknukog Kageopsr 6 Omoene gpuzuxu
evicokux ynepzuii PHAH

I0.A. baniMakoB
HpeasicTopus

OCHOBONONOXXHUKOM HIKONbl yckoputeneil B DUAH saBnsercs akafe-
MHK B.H. Bekciaep, cronetue co AHA pOXAEHHS KOTOPOTO OTMEYAETCH B
2007 r. Cpa3sy nocne oTkpbITHs B 1944 r. BekcnepoMm npuHuxna aBrodasu-
poBkd B ®HMAH Hadanm coopyXaTbcs mepBble 3IEKTPOHHBIE CHHXPOTPO-
Hbol. B Kak7loM HOBOM CHHXPOTPOHE 3HEPIHs YCKOPEHHBIX 3JICKTPOHOB
3HA4YMTEJIFHO BO3pacTana.

Otnen ¢usnkn Boicokux 3Hepruit (OOBI) ®UAH Obi1 06pazoBan u3
nabopatopun (OTOME30HHBIX MpoueccoB. B HacTosiee Bpems 6a30Boit
ycraHoBkoit OODBD sBiseTcsa anekTpoHHblit cuHXpoTpoH «Ilaxpa» Ha
sHepruio 1.2 I'3B, pacnosnoxeHHsli B I. Tpouike, Ha KOTOPOM NPOBOJATCS
HCCIICIOBAHUA 3JIEKTPOMArHUTHBIX B3aUMOAEHCTBHH 3JIEMEHTAPHBIX 4ac-
TUI B 06acTH cpelHuX 3Heprui. PaGoTel B 065acTH TEXHUKH U HH3HKH
yckoputeneit B OPBD npoBonstcs B TecHoM koHTakTe ¢ JlabopaTtopueit
HoBeix  MetonoB  yckopenns  ©OHUAH, panee  Bo3riaBiseMoii
A.A. KonomeHckuM, a HeiHe A.H. JleGeneBbiM — kaccHkaMH TEOPHH LIHK-
JMYECKUX YCKOpUTEneH B HamieH cTpaHe. [locTosHHOe BHHMMaHHE pa3BH-
THIO YCKOPDHTENbHOM MpoOieMaTHKH yJAena 3aBelyiomuil Jaboparopueit
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(OTOME30HHBIX NPOLIECCOB, a 3aTeM OTlena (PU3MKH BHICOKHX JHEpPTHH
akazeMHuK, naypeaT HobeneBckoit npemun [1.A. UepenkoB. OTMeTHM, YTO
TlaBen AnexkceeBHY MHOTHE TOJbI YHTAJ JIEKIHUH Ha Kadenape ekTpodu-
3ndeckux ycraHoBok MHU®MU. [lonaroe Bpems cekTop, a 3aTeM Jabopato-
pHI0 ycKopHTened Bo3rnasisna Beinyckauk MU®U K. A. bernoBuHnes.

OcHoBHbIE J0CTHKEHHNS

CoTrpyaHHKaMH OTAeJa Ha CHHXPOTPOHe Ha dHepruo 250 MaB B nada-
1e 60-x rofoB — Ha 3ape pa3sBUTHs 3IEKTPOHHEIX HAKOMUTENbHBIX KOJIEU H
GH3HKH BCTPEYHBIX MyYKOB — OCYLIECTBJEH PEXHM HAKOIUICHHS U YAEp-
xanus 31ekTponoB — K.A. benopunues, E.I'. BeccoHoB.

Tloa MockBo# B TenepentHeM ropoae TpoHuke coopyxeH ciabogoky-
CHPYIOLLHUH MEeKTPOHHBINA CHHXpOoTpoH Ilaxpa na sHepruto 1.2 I'3B. Beiny-
CKHHUKHM Kadeapbl y4acTBOBAJIH B COOPYXEHHH CHHXPOTPOHA Ha PaHHHUX
CTaUfAX, HAYHHas ¢ NPOEKTHPOBAHHA €r0 MarHUTHOH CTPYKTYpHl. ITpno6-
peTeH YHHKaJbHBIA, OECLICHHBIA OIBIT COOPYXEHHS M 3alyCKa CIOXHOH
KpyNHOH (pH3HUeCKOH YCTaHOBKH, KaKOH SABJIAETCA COBPEMEHHBIH CHHXPO-
TPOH.

OyHKIMOHHPOBaHHE €70 MAarHUTHON CTPYKTYPHI M €€ CHCTEMBI MHTa-
HHS, BBICOKOYACTOTHOH CHCTEMBI, BAKYYMHOM CHCTEMBI, CHCTEM BBOJA U
BBIBOJIa EKTPOHHOTO Iy4Ka, CHCTEMBbI HAaOIIOAEHUS W KOHTPOJIA 3a napa-
METPaMH YCKOPAEMOI0 ITyyKa CIIy)XHT XOpOLIeH NPaKTHIECKOH HILTIOCTpa-
nuei GpaKTHYECKH KO BCEM CIIELHANLHBIM KypcaM, MpenoaBacMbIM Ha Ka-
denpe DPY. Uto emie pa3 A0KA3bIBAET UX AKTYyaTbHOCTh U MIPABHIIBHOCTE U
CBOEBPEMEHHOCTD CHIEJIAHHOTO BhIGOpa.

by BBINOJHEHB! HCCIEJ0BaHHE M MOJEIMPOBAHHE JIUHAMHKH JIEK-
TPOHHOTO IIy4Ka B CHHXPOTPOHE C YYETOM BIHMAHHS Ha HE€ KBAHTOBBIX
(GiIyKTYyaluii CHHXPOTPOHHOTO HM3y4eHHsA. TeM caMBIM pellieHa CIoXXHas,
COBpEMEHHas M HHTepecHas GpHu3nyecKas 3aaaya.
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Ha cunxpoTpoHe peann3oBaH LeNbId Pl YHHKQIBHBIX 3JeKTpodH3H-
4ecKuX cucTeM. B yactHocTH, pazpaboTana cucTeMa HH)KEKIUH 3JIEKTPOH-
HOTO TMYy4YKa, HCHOMNB3YyIoWas OTKIOHAIOIIME CEeITyM MarHuThl -—
10.A. bammakos, B.A. Kapnios. Pa3paborana 3¢ dexruBnas cucrema xop-
PEeKLMH ¥ YTpaBlIseMOro M3MEHEHHs MoKa3aTels craja M a3HMYTallbHOH
HEOOHOPOJHOCTH BEAYLIEro MarHUTHOTO MOJIs CHHXPOTPOHA.

Ha cunxportpone Gbln peann3oBaH KaHall BBIBOJA My4Ka CHHXPOTPOH-
HOTO M3JIy4eHHUs U Ha HEM COBMECTHO ¢ ¢u3ukamu MI'Y 6bl1a npoBeseHa
Henas cepus 3KCIEPHMEHTOB MO ¢GH3HKE TBEPAOro Tena B 061acTH Baky-
yMmHoro yiastpaduonera — B.11. Anekcees.

OcyllecTBeHa CHCTEMa pPE30HAHCHOIO MEIJIEHHOTO BBIBOJA 3JIEK-
tpoHHOro nydka — HO.A. bammakoB, B.A. Kapnos. BriBoxg ocHoBan Ha
ynpasisieMOM BO30Y)KICHUH HEIHMHEHHOro pe3oHaHca paauasbHbIX GeTa-
TPOHHBIX KoJiebaHHi uyeTBepTOro mopsjaka. YmpaenseMoe 3¢hQeKTUBHOE
HeJMHEHOe B030yXJeHHe CHIIBHO C)XKaTOro yCKOpEHHOro my4ka, 3abpoc
€ro B BBIBOJHbIC MarHUThI M MOCIEAYIOLIKI BHIBOJ U3 CHHXPOTPOHA Mpea-
CTaBJAIOT OO0 CNOXHYIO, JETHNKAaTHYIO 33Ja4y.

Corpyanukamu O®BD 6spina pa3BuTa mony4uBlIas WHPOKOE MEXKIY-
HapOJHOE MPHU3HAHHE TEOpHA OHAYAATOpHOrO H3nydyeHus — J.D. Andepos,
10.A. bammakos, E.I'. becconos. Tlonyuunna panpHeiiee pa3BUTHE TEOPHUA
Ja3epoB Ha cBOOOAHBIX 3NeKkTpoHax. PaspaGoTaHBl M COOpY)KEHBl HOBBIE
THIBl OHAYJATOPOB. B 4acTHOCTH, CMMpanbHBI OHAYIATOpP, B KOTOPOM
TeHepUpYeTCA LUPKYJIAPHO IMOJIAPU30BAaHHOE JIEKTPOMArHUTHOE H3Ty4e-
Hue. OHOYNATOPBI TAKOTO THIA B HAcTOsAllee BpeMs LIMPOKO UCTONb3YIOT-
Cs BO BCEM MHpE B CIEHHAIN3UPOBAHHBIX MCTOYHHKAX CHHXPOTPOHHOIO
U3IYYEHHUA AN reHepaluy KBa3MMOHOXPOMATHYECKOTO MOJSAPH30BaHHOTO
9JIEKTPOMAarHUTHOTO H3Jy4eHHs B IIHPOKOM JMala3oOHE CIEKTpa: OT HH-
(b pakpacHOro BIUIOTH IO PEHTI€HOBCKOTO.

Ha cunxporpone «Ilaxpa» Bnepsble B MHPOBOH NpaKTHKe Habiiona-
JIOCh y3KOHAIIPaBIEHHOE OHAYIATOPHOE H3Ty4YeHHe ¢ OpOUTHI LHUKIIHYe-
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ckoro yckoputens — J.®. Andepos, 10.A. bammakos, K.A. benosuxues,
E.I'. Becconos, I1.A. Uepenkos.

[IpoBeneHs! yCelHble YKCIEPUMEHTHI 110 TeHEPaluH KOreépeHTHOro
OHJIy/IATOPHOTO H3JyYeHHs Ha Mmy4ke OOBIYHOTO MMKDOTPOHA Ha SHEPTHIO
7 MaB — B.U. Anexkcees, E.I'. Becconos, A.B. Cepos u 1p.

Co371aH CHJILHOTOYHBIH pa3pe3Hoil MUKPOTPOH Ha 3Hepruio 30 MaB -
K.A. Benosunues, A.U. Kape, B.I'. Kypakun. OTu e COTPYIHHKH CO-
BMECTHO CO CMELHAIMCTaMH M3 HEMELUKHX YHHBEPCHTETOB INpPHHHMAaIH
y4acTHE B IKCIEPHUMEHTABLHOM HCCIE0BAHHH COBPEMEHHBIX CBEPXIPO-
BOJSALINX YCKOPHUTENBHBIX CTPYKTYP.

Jlns OtTzenma Bcerna GbUTH XapakTepHBI TeCHble CBA3H C Katenpoi
2dY. [1.A. Uepenkos mpenogasal Ha kKadenpe HakTHieckd ¢ MOMEHTA €¢
coznanma. Kadeapa roropuna M NpeqoCTaBisna BHICOKBaTH(UIMPOBAH-
Heix cremmanucros O®BD. OcHoBHag Macca COTPyAHHKOB HavyMHaia
cBoIo esTenbHocTh B OPBD ¢ npeanumiomHoii mpaktuku. 1 B nocinennee
BpeMs COTPY/IHHKH OT/eJIa YMTaIH Jekiuu Ha kadenpe — FO.A. bammaxos.

Cotpyaunkamun OPBD — «yckopHUTENbIINKAMID) — BHECEH 3HAUUTEIb-
HBIIt BKJIAZ B TEOPETHUECKYIO (DM3UKY, KOTOPbIi BHIXOIHT 38 PAMKH (H3H-
KM yckopureneil. OTMETHM TECHblE KOHTAKThl CO BCEMHUPHO H3BECTHBIMH
teopetukamu PHUAH: akageMHkoM, aypeaToM HoGeneBckoit NpeMuH
B.JI. T'un36yprom u 5.M. BoioTOBCKUM, C TPYNIIOH TEOPETHKOB MI'Y. Hc-
CJIeI0BATMCh BONPOCHI CTIOHTAHHOTO M BBIHYKACHHOTO 3JIEKTPOMAarHMTHO-
o M3JTydYeHHs, ABIXKCHHA M M3TyYeHHUs 3apsDKCHHBIX 9acTHI B KOHICHCH-
POBaHHBIX, B TOM YHCIIE H KPHCTLINYECKHX, CPENaxX, BOIPOCHI JTMHEHHOH
M HeJIMHeHHOH JMHAMHKH YacTHLl B MarHUTHBIX ToAx. B onHo U3 pabor,
BBINIOJIHEHHBIX B Hayane 70-X TOJOB, pacCMaTrpuBaach BO3MOXHOCTE ycC-
KOPEHHs JJNEKTPOHOB B KHJIBBATEPHOM JJIEKTPOMArHUTHOM MOJI€, BO3HH-
KaloleM B YCKOpSIolIeH CTPYKType TpH pe3KoM ofpbiBe Bo3Oykaarollero
ee CHJIBHOTOYHOTO 3IEKTPOHHOrO Iy4Ka CPaBHHTEIBHO MajoH SHEPTHH.

OTMeTHM, 4TO HEKOTOphI€ U3 COTPYIHHKOB NepeKBanupULIHPOBATHCE
u, Glraroiaps xopouuei moAroToBKe no obumieii Gpusnke, yCreuHo paboranu
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M npoJomkaloT paboTath B 061acTH AaepHOi (PU3HKH M QH3HKH BBICOKHX
sHepruii — 5.A. Ba3aHk.

Kna.nnq)mcaunﬂ, MEPCOHANbHBIC JOCTHKCHHS

CorpynuuxkamMu ODBJ, BommyckuukaMy MIU®H, ObuH 3aIMAIIEHET:

* goktopckue muccepraguu: IO.A. bammakos, K.A. BenoBunues,
E.I'. becconos, A.B. Cepos.

* kaHauaarckue aucceprauuu: B.W. Ajnekcee, J1.®. Andepos,
S1.A. Basnuk, A.H. Kapes, B.A. Kapnos, B.I'. Kypakus.

Cotpyannku nabopatopuu yckoputeneit O®B3 npuHHMaOT mIHpoKoe
y4acTHe B MEXAYHApOIHBIX KOH(epeHIHsIX no Gu3Hke yCKOpUTene, npo-
6yieMaM yTmipaBieHHs YCKOPHTENsAMH U OONbIIMMH (PU3HYECKUMH YCTaHOB-
KaMH, [0 KOMIBIOTEPHOMY MOAEIHPOBAaHHIO OTAC/IbHBIX 3JIEMEHTOB H IH-
HaMHUKH YaCTHI[ B YCKOPUTENSX, MO Ja3sepaMm Ha CBOOOMHBIX JJIEKTPOHAX,
1o sAxepHoit ¢u3uke U QU3HKE BLICOKHX 3HEPrHI, MO TreHepalyH U MpHMe-
HEHHIO CHHXPOTPOHHOTO M3NyYEHUS.

PaGoTe1 coTpy IHHKOB MyOGNHKYIOTCS B LEHTPAIbLHBIX 001edHU3HIecKuX
poccuifckux HaydHeIX u3gauuax: YOH, JXKOT®, nucema B JKOTD, [JAH,
XKT®, nucema B KT, [T, Anepuas pusuka.

160



4.2. Paboma eévinycknuxoe xageoput ¢ /labopamopuu
A0epuvix npobaem um. B.II. [Ioncenenosa OUAH

N

JI.M. OuHiieHko

BoInycKHHKH
kadeaps! anekTpopu3ndeckux yctaHopok MUOHU
B JlabopaTopuu anepHeix nmpobnem uM. B.I1. [bkenenosa OUSIH

Ne 1)5(0] l'on Crenens JlomkHOCTB
BBINyCKa
1 JIMHTpHEBCKHI 1949 n.¢.-M.H. HavansHuk otaena
Buranuii IlerpoBry ¢ 1960 o 1991 r.
2 Konvra Bnagumup 1953 n.¢.-M.H. Crapmuii Hay4JHbIH
BacunneBuq COTpYAHMK
3  HosukoB JImutpuit 1957 k.¢.-M.H. Crapuumii Hay4YHBbIi
JIbBOBHY COTPYAHMK
4 Cadonos Anekcanap 1958 Hay4Hb1ii cOTpyaHHK
Hukonaesuq
5 Owuwnmenxo Jleonnny 1960  a.¢.-M.H. ['maBHBIH HHXXEHEp naGopa-
MuxaiinoBuu TOPHUH AJEPHBIX MpobneM ¢
1976 mo 2004 r.
I'naBHBIA HAY4HBIHA COTpPY.-
HUK ¢ 2004 T.
6 TIlongepoB dnyapa 1960 HauvanpHuk rpynns
AnexcaHnapoBH4
7  Bopoxuos Cepreii 1963 n.¢.-M.H. Benymmii Hay4yHbIi
BopHcoBHY COTPYAHHK
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Ne ®UO I'onx  Crenenb JIOJKHOCTE
BBINTyCKa
8  Anenuuxuit IOpui 1968 k.p.-M.H. HauansHuk cekTopa
I'puropseBu4
9 [laxyn Huxonai 1971 Hauansnuk otaena ®aso-
I'puropreBHY TpOHA
10 Mopo3sos Huxonai 1972 k.p.-M.H HauansHuK cexTopa
AHaTONBEBHY
11 CamconoB Eprenmit 1972  x.p.-M.H.  Crapuiui Hay4HBIH cO-
BacunseBud TPYAHHK

KpaTkas cnpaBka o aesiTeibHocTh O1aena
HoBBIX yckopuTeeii B JISATI OUAN

B 1956 r. B.IL. imurpuenckuii opranusosan B JUIIT OUAN Otnen Ho-
BBIX YCKOpPHTZ.eH, KOTOPBIA 3aHMMAaJICs, TTIaBHBIM o0pa3oM, pazpaboTkoi
M CO3JaHHEM M30XPOHHBIX yCKOPHTEIEH.

UM comectHo ¢ B.B. Komsro#t 6pu1a co3jaHa TEOpHs H30XPOHHBIX
LMKJIOTPOHOB, pa3paboTaHbl METOABl pacuera AMHAMHKH YacTHI B TaKHX
LMKIOTPOHAX (B CIOXKHBIX MarHMTHBIX IOJAX, MOCTOAHHBEIX BO BPEMCHH,
HO M3MEHSIOMMXCA T10 PAJUYCy H a3UMYTY).

B 1959 r. B oTaese GbIJT MOCTPOEH M MYyILIEH NEPBLIH B MHpe IHK-
JOTPOH €O CHHPAILHOH BapHalHMedl MArHHTHOrO NOJs, Ha KOTOPOM
IIPOJIEMOHCTPUPOBAHAa BO3MOXHOCTh YCKODEHHA 4acTHL (ne#iTpoHOB) B
teuenne 2000 060POTOB U OATBEPKACHB! BEIBOJBI TEOPHH.

B nansHeiinieM B oTaele OpulM pa3paboTaHbl METOZBI pacuera, u3Me-
peHus M GOPMUPOBAHUA MATHUTHBIX MONEH CJIOXHOH KOHGUIYpaLlHH, TEO-
pus JBWKEHHs 4YacTHIl C y4YeTOM MNPOCTPAHCTBEHHOTO 3apfna My4ka
(B.JI. Imutpuesckuit, B.B. Konbra).

B 1969 r. B oTaene Opula co3/laHa IEKTPOHHAA MOACIEL KONBICBOI'O
u30XpoHHoro nukIoTpona (OMKII) Ha sHepruro 500 k3B, koTtopas npea-
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Ha3HA4ajuach [UIA JKCIEPHMEHTAIBHBIX MCCIENOBaHWH NHHAMHKH IIY4Ka.
Ha sTo#t Monenu 6bu1 IKCNIEPHMEHTAJIBHO HCCJIEAOBAH CABHI YaCTOTHI
AKCHAJbHBIX 0eTATPOHHBIX KOJe6aHHH 1OJ JelicTBHEM NPOCTPAHCT-
BeHHoro 3apaaa (JLM. Ouuienko), Bbicoko3 ¢ eKTHBHBIH BHIBOA Y-
xopenHoro ny4ka ([A.J1. HoBukos, E.B. CaMcOHOB) ¢ HCIIOIL30BAHHEM
3p¢dexTa paclIHpeHHs 3aMKHYTHIX OpPOHT, OTKpBLITOro pagee
B.I1. ImutpueBckum H B.B. Koabroii. Hecnenoanus Ha IMKI] non-
TBEPAHJIH BO3MOKHOCTh CO3JaAHHS CHJILHOTOMHOTO H30XPOHHOIO ITHK-
JIOTPOHA C TOKOM NYyYKa B 1eCATKH MHJLUTHAMIIEP.

B 31H xe roasl B oTaene 6uu1 pazpaboral npoekT co3faHus Ga3oTpoHa
Ha 3HEprHH npoToHoB 660-680 M3B ¢ npocTpaHcTBeHHOM BapHauuei mar-
HHUTHOro nojs Ha 6ase cyuiecTBoBaBilero cHHxpouukiorpona JIAII ¢ we-
NBIO CYLIECTBEHHOTO YBEIHYEHHS HHTEHCHBHOCTH BRIBEJIEHHOIO MPOTOH-
Horo nyuka. ®a3oTpoH Obla1 BBeAéH B aelicTBue k Hadany 1995 r. Un-
TEHCHBHOCTh BBLIBeJICHHOTO MPOTOHHOIO My4Yka Obl1a yBeJqHYeHAa B
20 pas (a0 2:10" p/c).

B peannzauuu npoeKTa NPUHHMAIHN y4acTHE BCE «MH(UCTBI», MHOTHE
M3 HUX Ha 3TOM MaTepHaie 3aluTHIN qucceprauud. C 1995 r. mo Hacros-
mee BpeMs (azorpon saBieTcs 6a3oBoit ycraHoskod OUAW nna uccneno-
BaHHH B 0071aCTH (PU3HKH NPOMEXKYTOUHBIX SHEPTHH U IIPOTOHHOH Teparuu
37I0Ka4€CTBEHHBIX OIMyXOJeH.

Otgen B pa3Hele roisl OKaspiBan MomMoms ApyruM ueHtpam CCCP
(Poccuu) H ApYXEeCTBEHHBIX CTpaH B CO3JaHHHM LHKIOTPOHOB. B uacTtHO-
CTH, B KOHLIE LIECTHAECATHIX roAoB 6B NMoCTpoeH H3OXPOHHBIH LHKI0-
TpoH niasi YexocinoBakuu (Pxex noa Ilparoii) ¥-120M, B KoTOpOM yc-
KOPAIOTCA JIeTKHe HOHBI Ul HAy4YHBIX M NMPHKJIAaOHBIX 337a4; B 80-x ronax
6b11 mocTpoen nukiaoTpoH Y-115T B ViGexucrane (Yayrbek mon
TamkeHToM) 118 HapaboTKH MEAMIIHHCKHX H30TONOB; B 2002 r. pa3-
pa6oTaH, mocTpoeH M NyWIeH B JKCIVIyaTanHI0 LHKJIOTpoH B [lyOHe
IJI5l IPOU3BO/ICTBA MEMOPaHHBIX (PHIABTPOB.
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3a mociienHHe 7 JeT COTPYAHHMKaMH OTAeaa paspaborannl 3D
KOMIIBIOTEPHbIE KOAbl, N03BOJIAIOIINE HCC/1eJ0BATh JHHAMHKY My4Ka
B HHKJIOTPOHaX H ¢a30TpoHe € Y4eTOM NPOCTPaHCTBEHHOTo 3apsaja B
fpolecce HHAKeKNHH, YCKOpeHHs M BbiBoaa nmydka (E.B. CamMcoHoB,
C.B. BopoxuoB). C noMOIIBIO 3THX KOJOB NPOBOAATCH pacyeThl pa3iny-
HBIX THIIOB IIUKJIOTPOHOB Ui CYLUECTBYIOIUX U IUIAHHPYEMBIX LIMKIOTPO-
HOB. B ux uucine: uuxioTpoHHsiit koMiuieke B RIKEN (Snonus), mukno-
TpoH B benrpane (Cepbus), unxnorpod B Kpakose (ITonbiua), tMKIOTPOH B
Teepu (Poccus); NpoeKTHpyeMble HUKIOTPOHBI: LHUKAOTPOH AJIS [TPOTOH-
HoW Tepanuu IBA (benprus), HMKIOTPOH AJIA MOMCKA B3PHIBYATBIX Be-
LIECTB METOJOM raMMa-pe3oHaHcHOH abcopOumu. Takxke ¢ noMmoubw oa-
Horo u3 3Tux kojaos (PHASCOL) u3yuyaeTcss BO3MOXHOCTh BHEILHEH HH-
Xekuud B (pa3oTpoH. PazpabareiBacTcs TeXHHUYECKHH [POEKT KaHana
TPaHCMOPTHPOBKH TMydka (asoTrpoHa K TIOAKpHTHYecKkoH cOopke
SAD(Subcritical Assembly Dubna),coznanie koTopoi#t QuHaHCHpyeTCs

MHTII.
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10.
11.
12.

4.3. Paboma evinycknukos Kagedpst 6 Omoene
auneunvlx yckopumeneiu HT5@

®HO

ITnoTaukoB B.K.

3enkenuy [1.P.
Konomuen A.A.
Munaes C.A.
Bopob6res U.A.
banabun A.H.

Kynesoii T.B.
Ierpenko C.B.

ITnotaukos C.B.

Jlakuu JI.A.
Hectepos H.A.
Cenesnes /{.H.

A.A. KonoMuen

BbINYCKHHKH
kadenpsl 3neKTpodu3HYeckux ycraHoBok MUDU, paGoTaroiuue B Ha-
cTosuee BpeMs B OTaesne IHHeHHBIX yckopuTened UTOO

T'on
BBIyCKA

1968

1977

1977
1987

1987
1977

1987

CreneHb JomkuocTb
n.¢.-MH. Ui Cosera ®enepaunn PO
a.¢.-M.H. Benymuit Hay4HbIi
COTPYAHHUK
K.¢.-M.H. Benymuit Hay4HBIH
COTPYAHHK
K.¢.~M.H. Crapmuit Hay4YHbIH
COTPYAHHK
K.Q.-M.H. Crapmuii Hay4HBIR
COTPYIHHK
K.§.-M.H. Crapiuunit Hay4HbIH
COTPYIHHK
K.¢.-M.H.  HavanbHuK nabopaTopun
- Hayd4HbIif COTPYAHHK
I.T.H. Benymuit Hay4HbIi
COTpYZAHHK
- Benyuuuit nHxKeHep-QH3UK
- Benywmit uaxenep-pusnx
- Benymuit unxenep-¢u3nk
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KpaTkas cnpaBka o JeateJbHocTH OTaeaa

JUHeHHbIX YckopuTeaein B UTIOD

s pa3spaGoTKH HOBOTO MHXEKTOpa U1 NPOTOHHOTO CHHXPOTPOHA
HUTO® B utone 1958 rona 6puta opranusoBana JlabopaTopus IHHEHHBIX
yckopurtenei Bo riase ¢ .M. Kanuunckum. Lensto pabotsl mabopatopuu
661110 pa3paboTka u coopyxeHue nepeoro B CCCP nuHeitHoro yckopurens
IIPOTOHOB C KBaApynoJibHOH (okycuposkoi — JIY U-2. C caMoro Havyana
€€ KOCTAK COCTaBJLUIU BBILYCKHUKH 14 Kadeapsl, nepBbIM U3 KOTOPBIX ObLI
B.K. Inotnuxos. ¥imMu 6bi1 BHINONHEH OCHOBHOH 00beM paboThi MO pacye-
Ty JMHAaMHKH Ny4Ka U pa3paboTke KOHCTPYKUHH ycKopHTens. H-2 Obin
ycreurHo 3amyineH B 1966 roay.

IlpakTHYeckHn OJHOBPEMEHHO C coopykeHHeM U-2 Beaymue cneuua-
JHCTHI IabopaTopHu noJ pykoBoAcTBoM M.M. KamuuHCKOro y4acTBOBaJH
B co3aanuu H-100 — JMHEHHOro NPOTOHHOTO YCKOPUTENsA HAa 3HEPTHIO
100 M5B, koTepblii 3aTeM A0JIroe BpeMs CIy)KHI HHKEKTOPOM IPOTOHHO-
ro cuexporpona B H®B3. 3a 31y pabory W.M. KanuuHCKOMY,
H.B. JlazapeBy u B.K. IInotaukoBy B 1970 roay 6buta mpucyxaeHa Iocy-
JaapctBeHHas npemus CCCP.

ITocne nepuoza HajladKd M HEKOTOPHIX YCOBEPIICHCTBOBAaHHH Ha
JIY H-2 6bu1a HOCTHIHYTa PEKOpAHAs [/ TOTO BPEMEHH BEIHYHHA TOKa
ny4xa B MMIyJsbce — 230 MA, uTo 6b110 GIH3KO K €ro nmpeneny. 3To MO3BO-
JIMJIO TIPOBECTH LIMPOKOE 3KCIIEPUMEHTAJbHOE H3y4YeHHE AMHAMHUKH HH-
TEHCHBHOIO My4Ka B IIEPHOAHYECKOM (oKycHpylomeM KaHane. JTa paboTra
TaK)Xe NPOBOIWIIACH, B OCHOBHOM, CHJIAMH BBITyCKHUKOB Kadeapnl. Ilo
pe3ynbTaTaM 3THX HCCIEJOBaHHH OBbLIO OMyOIHKOBaHO GOJNBIIOE KOIHYE-
CTBO Hay4HbIX paboT, 3aperHcTpHpOBaHbl MHOTHe u300peTeHus. Llenbrit
PAI Hay4YHBIX COTPYJHHKOB Ja6OPaTOPHH 3aIlUTHIIH JUCCEPTALIHH.

B nanpneiimeM pa3paboTka THHEHHBIX HOHHBIX YCKOPHTENEH € BBHICO-
KOW MHTEHCHBHOCTBIO CTajlla OCHOBHBIM HampasiieHHeM paboT oTaAena, B
KOTOpbI 6b11a peobpasoBana nabGopatopus.
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Kimo4yoM K pemieHHIo MpobiieMbl yCKOPEHUS GONBIIMX CpeIHHX TOKOB
aBnsercs H3o0pereHHas B.B. BpagumupckuM, WM. KamuuHckuM H
B.A. TennaxkoBelM  yckopsiomas CTpyKTypa C  IPOCTPaHCTBEHHO-
OJIHOPOJIHO#M KBaapynonbHOi (pokycupoBkoil — [IOK® (B HacTosmee Bpe-
M Yallle MCTIONb3yeTcs aHruiickas abbpesuatypa RFQ).

Peanusauus 3T0H uaeH norpeboBana NPOBEACHHMS MHOTOYMCIICHHBIX
PacyeTHBIX H 3KCMHEPUMEHTANBHBIX pabOT, OCHOBHAs POJb B KOTOPBIX MPH-
HaJUIeKUT BBITYCKHHKaM Kadeapsl. i pacueToB MapaMeTpoB Pe30HATOpa
M AMHAMHUKHM My4YKa HMH TOrJa ObUIM CO3JaHBbl NMEPBble BHIYMCIUTEILHBIE
NpOrpaMMBbl, KOTOPbIE€ 3HAUMTENLHO YBEIHYHIH 3GPEKTHUBHOCTh U KaYeCT-
BO pa3pabOTKH YCKOpHTENEH.

BriepBble YCKODEHHBIH NYYOK Ha BBIXOAE IEPBOTO YCKOPUTENS C
IMMOK®, nocrpoennoro B UTO®, 661 nonydeH B suBape 1982 roga. Yc-
HEUIHBIH 3aIlyCK M NPOBEACHHBIE HKCIIEPHMEHTANBHbIE MCCIIENOBAaHMs I~
HaMHKH Iy4YKa B HOBOH CTpPYKType JanH OCHOBaHHME K Hayany pa3paboTKu
B OTAEJE NPOTOHHOTO YCKOPHTENA C BHICOKOH MOIIHOCTBIO ITy4dka. B mpo-
€KT€ HCIOJIb30BAIOCh MHOTO HOBBIX PELUEHHH, MPEUTOKEHHBIX H PEaIN30-
BaHHBIX BBIMYCKHHKaMH Kadeapbl. B yacTHocTH, BmepBble s (PoKycH-
POBKH IPOTOHOB B ciieAyromei 3a cekuueit ¢ [IOK® yckopsaomei CTpyk-
Type ObUIM MPUMEHEHBI KBaAPYIIOIbHbIE TMH3bI, H3TOTOBJIEHHbIE U3 IIOCTO-
SHHBIX MarHHTOB.

IToMMMO TIPOTOHHBIX yCKOpHTeNe# B otaene ObUIo pazpaboTaHo He-
CKOJIBKO OpUIrMHaNbHBIX CTPYKTYp ¢ [IOK® a8 yckopeHHsi HHTEHCHBHBIX
ITy4KOB TSDKENBIX HOHOB, KOTOPBIE MOIJIH OBl OBITH MCIONBL30BAHBI KaK Ha-
YanpHble YacTH JUHEHHBIX YCKOpUTeNei — npaiBepoB Ui HHEPLMOHHOTO
TEPMOSAEPHOTO CHHTE3A.

B konne 1980-x rogoB B UTO® Obutu mpoBeaeHbI HCCNEJOBAHUS BO3-
MOXHOCTH Henons3oBaHHA [IOK® mis co3gaHus ycKOpUTENs Manosapsai-
HBEIX HOHOB TSXKENBIX 3JIEMEHTOB BILIOTE A0 YPaHa o IporpaMme CO3JaHus
JpaiiBepa TepMosAaepHOH ycTaHOBKH. CeKUHMA YCKOPHTENS Ha 4YacToTe
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6,2 MI'l ANUTENBLHOE BpeMs YCIEUIHO 3KCILIyaTHPOBAJIACh B PEXHME YC-
KOpEHHA IBYX3apAIAHbIX HOHOB KCEHOHA.

OxHoBpeMeHHO ObUTH NpoBeAeHb! paboThl MO0 NMPUMEHEHHIO B JTHHEH-
HOM pE30HAHCHOM YCKOpDHTENe aCUMMETPHYHOH (a3onepeMeHHOH (oKy-
cupoBku (ADIID). B yacTHOCTH, OBINIa paCCMOTPEHA BO3MOXHOCTD MpEN-
BapHUTEILHOTO YCKOPEHHS HOHOB TenMs Ha JMHEHHOM yckopurene M2 —
HHXKEKTOpE MPOTOHHOrO CHHXpOTpoHa Y-10 Mpu pasMeIIeHHH B KaHalie
¢GopMHpOBaHHs My4YKa BHOBb pa3pabOTaHHOH JOMOJIHMTENLHOH CEKUMH C
AQIID. B pesynbrate B 1986 rogy B CHHXPOTPOHE YAANOCh YyCTOHYHBO B
KPYTJIOCYyTOYHOM DEXHMME YCKOPATh HOHBI T€NHA ¢ MHTEHCHBHOCTBIO MO-
pamxa 10'® yoHoB 32 MMMNyJTBC.

OcoObI#i MHTEPEC BBI3BIBAET HCIONB30BAaHHE MHOTOKAHAIBHBIX YCKO-
pstoie-hOKyCHPYIOIHX CHCTEM, Y HCTOKOB KOTOPBIX CTOSJIM TaKXe y4e-
upie MU®U. Takue cucTeMbl MOTYT HaHTH NpPHMEHEHHE INPH CO3JaHHH
YCKOpHUTENeil HOHOB, B KOTOPBIX TpeOyeTcss 00eceduTh BBICOKYIO IIOIe-
PEUYHYI0 APKCCTh MHTEHCHBHOro nydyka. B UTO® B nauane 2000-x romos
IpH YyYacTHH BbIMYCKHUKOB kadenpbl Obl1 pa3paboTaH M 3amyuleH
19-kaHANIBHBIA 3KCIEPUMEHTANBLHBIA YCKOpUTENh NPOTOHOB ¢ ADIID.
KpoMe Toro, pa3paGoTaHsl OCHOBBI DELIETOYHOH (OKYCHPOBKH, IMO3BO-
JSI0IIEH pealM30BaTh 0JAHOBPEMEHHOE YCKOPEHHE COTEH MyYKOB B €IHMHOM
YCKOPAIOLIEH CTPYKTYpE, a TaKK€ CO3[aHbl MOJAEIH COOTBETCTBYIOLIHMX
YCKOPAIOIIUX CTPYKTYP € 4UCI0OM KaHaoB Gonee 100.

Hocturnytele B UTO® pe3ynbTaThl IO CO3[AHHIO YCKOPSIOMIMX CHC-
TeM ¢ IIOK® u ADIID, a taxke 40-neTHu#t onbIT 6€30TKa3HOH KPYIJIOCYy-
TOYHOH 3KCITyaTanuu yckopurensa M-2 nmocnyXHiM CTHMYJIOM K IPHBJIE-
yeHu1o crneudaauctoB UTOD k paspaboTke NpoekTa JTHHEHHOTO pe3o-
HAHCHOTO YCKOPHTENA HOHOB BONb(¢paMa [l IPOMBIILIEHHOTO IPOH3BO/-
CTBa TPEKOBBIX MeMOpaH, pazpaboraHHoro i npubopHoro 3apoxa «Ten-
30p» B T. [ly6ue Ha pyGexe 1980-90 romos. C Hayana 1990-x rozos co-
TPYAHHMKH OTIENa — BBHIIYCKHHKH KadeIphl - y4acTBYIOT B pa3paboTke
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CTHeNMaTH3HpOBaHHOTO BY JTHHEHHOro yCKOpHUTENs JErKMX MOHOB IS Ha-
paGOTKH CHTHATYp OT YJJaJICHHBIX MHIIEHEH.

B 1996 rony 6bl10 Hauato coopyxenune B UTOD TepaBaTTHOrO HaKo-
nutens HoHoB — TBH Ha 6a3e cymecTByromero B HHCTUTYTE IPOTOHHOTO
YCKOPHUTEJILHOTO KOMILIEKCA M Ja3epHOro MCTOYHHMKA HMOHOB. s atoro
npoekta Obu1 paspaboTan yckoputrens ¢ IIOK® na Gaze OpHrHHAILHOMN
PE30HAHCHOH CTPYKTYPBI, C OKHAMH CBA3H — HayaJlbHas 4aCTh HHXXEKTOpa
TSDKEJIOMOHHOTO KOMILIEKca. B HacTosmiee BpeMs OCHOBHBIE Y3/IbI YCKOPH-
TeJIs U3TOTOBJIEHH! M BEAETCH €T0 MOHTaX.

HakonneHHsl# oneIT no pa3paloTke MOHHBIX YCKOPHTENCH [aji BO3-
MOXHOCTP OT/ENY B LIEJIOM U €70 OTAENbHBIM COTPYAHHUKAM y4aCTBOBATh B
paGoTax, NPOBOJAMMBIX BO MHOTHX YCKOPHTENBHBIX LEHTpax mupa. Otaen
TECHO COTPYJHHYAET C KpyMHeHIUMM Hay4HbIM ileHTpoM GSI-Darmstadt
(I'epmanusa) M HHCTHTYTOM mpuKIagHOW (GM3HKH YHHBEPCHTETA BO
@pankdypre Ha Maiine. IIpy HenmocpeACTBEHHOM Y4acCTHH COTPYIHHKOB
oTaena pa3paboTaHa M BBEAEHA B HKCIUTyaTallMI0 HOBas MpeA0OaupoYHas
YaCTh YHHMKANIBHOIO CHJIBHOTOYHOTO YCKODUTENS TAXKENBIX HOHOB
“UNILAC”, cocrosmas u3 9-MetpoBoit cekuimd RFQ u 1Byx aecstumer-
poBbIX cexkunit H-tuna ¢ TpyOkamu apeficda, o6umidi Habop 3HEpPruM B Ko-
TOPOH 3KBUBAJIEHTEH HampsikeHuio Gonee 90 MB. B Hacrosiee Bpems
HPOBOJATCA UCIMBITAHHS JTMHEHHOrO MHXXEKTOpa MOHOB YIJIepoJa Ui Me-
JMLIMHCKOTO yCKOPHTENBHOIO LieHTpa B I'elaensOepre, B CO3aHUM KOTO-
POTO COTpYIHHMKH OTZAENA TAKXKE IPHHUMAITH YYaCcTHE.

TecHoe coTpyqHHYECTBO OTAENA C YCKOPUTENLHBIMH LeHTpaMu CIIIA
Hayanock B KoHue 70-x ronos, korzaa B Jloc-AnaMoce 0CO3HAIH 3HAYCHHE
yckopsmouien crpykrypsl ¢ IIOK®. Tlo unuimatuee Jloc-AnamMocckoi Ha-
UHOHaNbHOM nabGoparopuu Oblna pa3paboTaHa MIMpOKas MporpaMma co-
BMECTHBIX paboT o pa3paboTke TaM HOBOH CTPYKTYPHI C HEABK CO3NaHUA
HoHHOTrO JIY ¢ BBICOKOH CpelHeH MOMIHOCTBIO Iy4YKa. JTa MpOorpaMmma BhI-
NONHANach B GOpME OZHOTO U3 TIEPBEIX mpoekToB MHTILI.
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B pamkax mpoekta RIA, BEINONHABIIErocs B AProHHCKOH HallHOHANb-
HOit 1abopaToOpHH, BeIMyCKHHKaMH Kadeaps! 6bu1 pa3paboTaH yCKOpHTEND
¢ TIOK® u mpoBeneHsl MHOTOYHCICHHBIE HCCIEAOBaHHMA M0 JAMHAMHKE
My4Ka TSOKEJIBIX MOHOB B CBEPXNPOBOJALIMX pe3oHaTopax. [l yCKopeHHs
OJHO3apsAAHBIX HOHOB ypaHa Oblla INpeAnoXKeHa THOpHAHas CTPYKTypa,
M03BoJMBIIas 00beAMHHTE JO0CTOHHCTBA CTPYKTYp ¢ [IOK® 1 ¢ Tpybkamu
napetida.

B TedyeHHe AIHTENBHOrO BPEMEHH COTPYAHHKH OTAENa B3aHMOJEHCT-
ByIOT ¢ BpykxeliBeHCKo# HauMOHaNBHOMH JaGopaTopHel B o6nacTH paspa-
GOTKM HHTEHCHBHBIX HCTOYHHKOB TAXKEJIBIX HOHOB.

JmnTensHOE COTpYAHHYECTBO CBA3BIBAET OTAEN ¢ HTANBAHCKOH Ha-
uroHansHOM naGoparopuit LNL. OgHuM M3 pe3ynsTaToB 00beANHECHHA B
pamkax AaHHOro corpyauudyectBa oneita HTO® B paspaboTke Tsxkeno-
HOHHBIX yckoputened M ombiTa LNL mo paspaboTke cBepXIpOBOASAILIMX
Pe30HATOPOB CTala pa3paboTka M YCHEIIHBIH 3alyCK CBEPXIPOBOJAILEH
cTpykTyphl ¢ TIOK®.

B macrosiuee BpeMs COTpYOHHKHM OT/Aela Y4YacTBYIOT B IIPOEKTE
MHTLI, HanpaBlIeHHOM Ha CO3JaHHE YCKOpAIOLleH CeKIHH TUIa AnbBape-
ua ¢ TpyOkamu Jpeiida A HCIONB30BaHUA B COCTaBe 00OpYA0BaHMsS YC-
koputensHoro kommuiekca LIEPH. Onnoit M3 ocoGeHHOCTEH CTPYKTypbl
SBJIAETCA HUCIIONB30BaHHE KBAJAPYNOJIBHBIX (POKYCHPYIOIMX JHH3 Ha OCHO-
BE MOCTOAHHBIX MarHUTOB, Pa3MELIEHHEIX B TpyOKkax Apeida.
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4.4. /labopamopus evicoxux 3nepzuit OUSAH
E. IInexayon
Ilepseriii B Poccun cBepxnpoBoasiiinii yckopureib

B 1987 roay B JIBD Hauanock coopyxeHHe HyKIOTpPOHA — CIELHAIH-
3HPOBaHHOTO  CBEPXMPOBOJAILETO YCKOPHUTENs fAep HAa 3JHEPrHIO
6 I'3B/HyKI0H, KOTOpPBIH MO3BOJIMI MOJAYYaTh JAOCTATOYHO HMHTEHCHBHBIE
IYYKH SJIEp TAKENBIX 3IEMEHTOB ¢ 3Hepruer 6 ['3B/HyKIOH.

Konb1o HOBoro yckoputens uMmeer rnepuMetp 251 M u Bec okono 80 T.
MarsuTHas cHcTeMa CHHXPOTPOHA COCTOMT K3 96 QMIONBHBIX MarHUTOB U
64 KBaJpyNOJIBHBIX JIMH3, KOTOPHIE OXJIAXAAOTCS ABYX(Da3HBEIM rejiHeM.
OCHOBY KPHOF€HHOr0 KOMIUIEKCAa COCTAaBMAIOT TPH OxuxkuTens Tina KI'Y
—160014,5, npousBoautensHocThIO 500 11/4.

K konmy 1992 ropa konblo HyKIOTpoHA GBIIO MOJHOCTHIO COOPAHO B
TEXHOJIOTHYECKOM TOHHene cuHXxpodaszorpoHa. OCHOBHOH 3ajadeil B
1993 r. crana paGoTa 1o aganTanMy YCKOPHTENS — CIIOKHOTO KPHOTEHHOrO
KOMILIEKCa — Juisl paGOTEl ¢ BHYTPEHHHM IMy4KOM. Bplia nonyyeHa ycroii-
YHBas LMPKYMNALUNA U YCKOPEHHE NEHTPOHOB W AJ€p YIepoaa, H B Havaie
1994 r. HykIOTpOH 3apaboTal Ha 3KCIIEPUMEHTHI Ha BHYTPEHHEH MHILICHH,
OBl JOCTUTHYT BBICOKHH YPOBEHb CBETHMOCTH.

B nacrosiee BpeMs Ha BHyTpeHHEM my4ke HykioTpoHa (p,d,C) aeict-
BYIOT TPH 3KCIIEPUMEHTAJIBHBIE YCTAHOBKH, HAa KOTOPBIX MOMYY€HbI JaHHBIE
IO BBIXOJY IPOTOHOB H KAOHOB Ha Pa3/IMYHBIX PEXHMaX, BBITIOJIHEHB! KOp-
PENSIMOHHBIE H3IMEPEHHA C LIEJIBIO ONpeENICHHs ITapaMeTpoB 00JIacTH UC-
NyCKaHHs BTOPUYHBIX YacTH. CrnenyrolieH BaxxHeHmel 3ajaucii B aHe
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pa3sBUTHA Ta6OPATOPHH ABJIAETCA CO3JaHHE CBEPXIPOBOISIICTO KOJLIaHe-
pa HOHOB ypaHa Ha 3Hepruio 4 I'sB/HyKioH.

B paboTax 1m0 pacyeTy, NPOCKTHPOBAHHMIO, CO3JAHHIO M HACTPOHKE
HYKJIOTPOHA MPMHMMaNa y4acTHe Gojibllias TpyIna BBICOKOKBATH(HIHMPO-
BAHHBIX YCKOPHTEBIINKOB — BBIYCKHUKOB KadeAphl 31eKTPOYH3HIECKHX
ycranoBok MHU®U: A.H. Banauguxos, A.U.Tosopos, B.H. Bosxos,
A.Jl. KoBanieHko, 0O.C. Kosznos, H.N. Kynukos, B.A. Muxaiinos,
10.B. Pomanos, B.M. Cnenses.
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4.5. Ilonumexgopm-M

Brinycknuk kadenpel 3PY Bnagumup Jmutpresny [lanuinos u BO3-
rJaBiasgeMoe MM OOLIECTBO C OrPaHMYEHHOH OTBETCTBEHHOCTHIO «Ilonu-
TexbopM-M» yupemmnn B 2002 r. neBath cTuneHaud uMmeHn Onera AHa-
TolbpeBHYa Banbanepa cTtyneHtam m acnivpanTtam kagenpsl 3PV, Ctunen-
OVH YUYPEXKICHB! C LENbI0 NPHBIEUEHHS TATAHTIMBON MOJIOAEKH K pabote
B 00JIaCTH NMEepCHEKTHBHBIX HANpaBJICHHH COBpeMEHHOH (H3MKH — pa3pa-
6oTka yckopurenei 3apsokeHHbIX yacTul, CBY texuuka 1 CBY texHono-
rud. B nepBrie roap! mecTs CTYACHTOB nony4anu mo 1000 pyOneit B Mecsn
U TpH acnupanra no 1500 pybned B Mecian. B HacTosliee BpeMsl CTHIIEH-
JHH CTYICHTaM H aclIUpaHTaM yBenaudeHbl 10 2000 u 2500 py6neit coort-
BeTCTBeHHO. CTHNEHHs CTyAEHTaM Ha3HA4aeTcd NpH OTIMYHOH ydyebOe M
aKTHUBHOHM HayyHoil paboTe Ha kadenpe. B mocneanue rogsl Habmonaetcs
KOHKYPC CpPElH CTYACHTOB-OTJIHYHHUKOB HAa TMOJYYEHHE WUMEHHOH CTHIICH-
IMH.

B.J. Jauunos nonroe Bpems pabotan Ha kapeape 3PV, B mocnegHue
ropl PYKOBOJUTEJIEM pacueTHO-TeopeTHyeckoit rpynnel. B.Jl. Janunos
H3BECTEH KaK CHEHHATHCT B 00JaCTH TEOpPHM JIMHEHHBIX YCKOpHTENEH, B
YaCTHOCTH, JUHAMHKH 4YacTHL B JHHEHHbIX yckopuTemsx. OH ABiseTcs
KaHAHIATOM (H3NKO-MaTeMaTHUEeCKUX HAYK, aBTOPOM Psia OPHTHHAIBHBIX
nyOnukaumid. B 1991 r. B.J{. Jauunos u psaa corpyauukos kageapel 3OY
cozpanu OO0 “TlonutexdopM™ — ¢ HeNbIO pelieHHa Kak OnymKaHmux 3a-
nad (mo3uMeTpHUecKas ammapaTypa Kak OTBET Ha mocieacTsus YepHo-
ObUIbCKOH KaTacTpodsl), TaK M JOJNTOBPEMEHHBIX — CO3JaHHe [puOOpOB
IS NpEeAOTBpAllleHHS TEXHOTEHHbIX KaracTpo¢. Ha ceroaHsmuumit neHs
000 «Ilonutexdhopm-M» — auaep B pa3paboTke U MPOU3BOACTBE ammnapa-
TYpBl Ta30BOr0 KOHTPOJIS. 3TO NpHOOPEHI, KOHTPOJHPYIOIIHE YTEYKH H
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B3pBIBOONACHBIE CHTYAllMM Ha NPOM3BOACTBE NMPU NPUMCEHEHHHM TAaKHMX ra-
30B, KaK METaH, [pOMaH, Mapel 6eH3HHa, OKCH] yIJIepoa, aMMHaK M Ipo-
yee. Taxxke Q00 «[lonutexdopm-M» BXOAHMT B NEPBYIO [ATEPKY Mped-
NpUATHIi POCCHH 1O BBIMYCKY JO3MMETPHYECKON ammapaTyphbl AN UIHPO-
xoro Knacca nonb3oareneit (o1 BC u MYC P® no Pocasronopa). Onuo u3
JOCTHKEHHH TIPEINpPHATHS — MOUIHBIE PEHTreHobckue ammaparsl [1-501
JUISL IPOMBILITIEHHO# 1e(eKTOCKONHH — GaKTHUECKH 3TO0 nepeHocHsie JIYD
¢ BcTpoeHHbIM BU reneparopoM. Pa3paboTaHo M CepUHHO BBIMyCKaeTCs
HECKOJIBKO BHIOB CIELMANLHON anmaparypbl M3 06NacTH MEIHLMHCKOH
TexHUKH. [enepanbuplil qupextop npeanpustua B.J1. Jlanunos cymen co3-
JaTh TIPOLBETAIOIIEE U OYEHb HYXHOE Hallled cTpaHe Mpearnpustue. Mel
BBICOKO LIEHHM €ro MoMoLIsL Kadeape B BOCITHTaHHH CTYACHTOB H aCTIHpaH-
TOB.
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4.6. Manas yckopumensnaa nabopamopus MUOH
H.C. Wenpuu
1. Benenne

Manas yckoputensHas jgaboparopus (MYJI) MUOH — camocrosiTens-
Hoe y4yeOHO-HayuHOe MexkadeapaibHoe MmoApa3/ieieHHe U B CBOeH Jes-
TEJIBHOCTH ITOJYHHEHO PEKTOPY M MPOPEKTOpYy MO Hay4Hoi paborte. Jlabo-
paTopHsi co3/laHa C LEJbIO MOBBILIEHHS KayeCTBa MOJATOTOBKH CIIEL[HAIH-
cToB-pu3uKk0oB. Ha nefcTBYIOINX YCKOPHTEIbHBIX YCTAaHOBKAX NPOBOJUT-
Cs BBINIOJIHEHHE J1abopaTOpHBIX paboT CTyAEHTaMH NpPOPHIMPYIOIIHX H
CMEXHBIX CHEeUHAIBHOCTeH, KypCOBOE MPOEKTHPOBaHHE, MPEIAHILUIOMHAsA
IpaKTHKAa U JUIUIOMHOE MPOEKTHPOBAaHHE, CTAXXHPOBKA MOJIOABIX CIiELHa-
JUCTOB,  BBINOJIHEHHE  y4eOHO-HUCCIIEJIOBATEIbCKHX MU HAy4YHO-
uccnenosateabckux pabot cryaenramu (JIP, KII, I, A1, YUP u HUPC),
COTpYIHHKAaMH, acnupaHTamMH H nperonaBatensmd (HUP). B 2004r. B
pamkax MVYJI cosnana HayuHo-uccnenoBatenbsckas J1abopatops rpaBHTa-
uuoHHbIX u3Mepenuit (HIJI I'M) nois uccnenoBaHuil M perucTpauuyl rpa-
BUTAI[MOHHBIX B3aHMMOJAEHCTBHI JaTYMKOM, CO3/IaHHBIM Ha OCHOBE Mac-
CHBHOTO OBICTPOBPANIAIOIIETOCSH LIINHAPHYECKOrO Tella (BOTYKa).

2. HcTopns co3nanns MY

Maas yckoputenbHas nabopatopus Obula co3faHa Ha Kabeape 14.
Unes coszganus MYJlI u ee HasBaHHMA NpHHAUIEKHUT Hpodeccopy
O.A. Bamsanepy (3aB. kad. 14 B nepuog 1963 — 1988 rr.). Oner AHaTomb-
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eBHY BanbaHep — SHEPrHYHbINH Y4EHBIH, TAJIAHTJIUBBIH OpraHU3aTop yueo-
Horo mponecca 4 Hayku B MU®U. [learensHocTs ero Ha kadeape 3nek-
TpodH3nUYeCcKHX YCTaHOBOK (DDY) oTMedyeHa MHOTMMH HIEAMH, KOTODBIE
OH BBIIBUTaJl M B PEAIH3aLMH KOTOPHIX NPHHHMaI AaKTUBHOE Y4YacTHe.
Cnenyet oTMeTHTh HekoTophie U3 HUX. Tak, B 50-x rr. XX B. oH mpHuLIen K
3aMECTUTENIO PEKTOpa M0 XO3iiCTBeHHOH paboTe M cka3an, 4To [id paboT
[0 CO3/IaHHIO JIMHEHHOTO YCKOPHUTENA 31eKTpoHOB Ha 3 MaB Hazo 3akimo-
4YUTh JOroBop Ha cyMMy 150 Teicsy py6ned. ToT 3aMaxan pykaMd H CKa-
3ai: "Yro Tei!? Uto THI?.. Y MeHs Bech 00bEM X03AHCTBEHHBIX paboT OKoJI0
50 Thicsy pyGnei”. O.A. Banpanep OBUI OpraHH3aTOpOM H CO37aTelleM
rpynnel «Y» Ha kadp. ODY. Kadenpoit, PagnanunoHHO-yCKOpHTEIEHEIM
ueHTpoM (PYI) u MVYJI co3gaHo ¥ BHEAPEHO B MPOMBIILICHHOCTE M HAYY-
Hele opranu3anud Oonee 30 JHHEHHBIX YCKOpHTENEH 3JIEKTPOHOB
(okomno 34).

Onery AHatonseBudy Banbanepy npuHagnexar: HAes CTPOHMTENLCTBA
xopryca 33 MU®H, kotopas yacTHYHO Hcxoamia oT kad. 14, HO 3Haun-
TeNBHYIO 4YacTh Iuomaned 1-ro u 2-ro 3taxed otmanu xadeape Gu3uku
w1a3Mel (kag. 21), 6bUH cO3NaHBI HayYHBIE MOAPA3EICHHA IPYIIBI «Y» H
naboparopuu JIMOH; uaMnuaTuBa opranu3anuu B 1961 r. CtyneHdeckoro
KOHCTpYKTOpCKO-HccaenoBarensckoro 6ropo (CKHB-1), B koTopoM co3aa-
Ha ycraHoBka AHUCT mo 3akasy HUMD®A, koctsak corpyanukos CKHB-1
BIIOCJICJICTBHH YYacTBOBAJ B CO3JaHHH HOBOH y4ebHoit CBY naboparophy,
Hactpoiike CBY TpakToB yckoputenell Y-25, ¥-16, V-28 u B co3laHuu
V-30; unes cosmanusa B 1970 r. otaensHo# nabopatopun MVYJI Ha Oaze
criennoMeneHu# B kopnyce «By» (ObiBIas beratponHas naboparopus, co-
TPYJAHHKH KOTOpOM nepeuutu padorats B PYJI).

B 1965 r. O.A. Banpasep npeasioxu1 TeMy Hay4YHBIX UCCIEIOBAHUH H
pa3paboTku ManorabapMTHOroO JHMHEHHOrO YCKOPHTENS OJIEKTPOHOB B
3-caHTHMETpOBOM AMANa3oHe MIMH BoJH. IIo HEMpoBEpeHHBIM ClyXaM, B
JANbHEHIIEM CTaJIo H3BECTHO, 4To Osier AHaTONBEBUY MPEIara 3Ty TEMY
JU1s. BOILTOIIEHUS B XH3HB JoueHTy E.I'. IlaTHOBY, HO TOT, moayMaB, OTKa-
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3ajcs, T.K. KpOME HeJOCTaTKOB (YBEIMUYCHHA 3aTyXaHHs MO4YTH B 6 pa3 H
YMEHBIIEHHS YCKOpseMoro Toka B 9 pa3 mno cpasBHenuio ¢ 10-
CaHTHMETPOBBIM [HANa30HOM JJHH BOJIH) KaKUX-THOO MPEUMYILIECTB B TO
Bpema He npeasuienocs. B CKHbB-1 Momnonsie ¢TyAaeHTBI M acmMpaHT
H.C. lllenpyH ¢ 3HTY3Ha3MOM B3AJIHCH 332 JaHHYIO TeMy. ¥ HHX YXe Obla
omnsIT ro co3fanuto ycranosku AUCT pna HHU3®DA um. I.B. E¢ppemosa
(aBTOMaTH3MpOBaHHBIH H3MepHTENb conpoTuBneHuit CBY TpakTos), Llen-
PHMH Takxke y4acTBoBal B Ackabpe 1964 r. B 3anmycke JIYD Y-12 B AkaneM-
ropoake CO AH CCCP nwenaneko ot r. HoBocubupcka.

B BemonHeHuM Tembl yuacTBoBaaun B.M. Ceernos, A.Il Boikos,
b.B. bexrtes, E.P. Anemun, B.M. Jly0OkoB, I''M. lllumanckas,
H.C. Ulenpun, B.H. MapkoB, NpHBIEKaNIUCh CTYAEHTHI CTapLIHX KypCOB,
IMIoMHEKH kad. 14 u gpyrux kadeap. OToit rpynmne >HTY3HACTOB B
PYJI-17 6wmn  orBeneH yron, Te Hayald MOHTaX NeEpPBOTro
3-cantumetpoBro yckopurens B MU®H. K tomy Bpemenu kadenpoit 14 u
YCHIMAMH rpyInsl «Y» ObUla co3aHa cepus yckopurtened Y-12 Ha 5 MaB,
a nox pykosoacteoM O.C. MunoBaHoBa pa3pabaThIBAIHCE ABa YCKOPHTENS
V-13 gna r. O6uurcka (punuan HUOXH) u qna r. Kazanu (Ontayeckmit
UHCTUTYT). OvepeqHOe HaHMMEHOBaHHE Y-14 pelIMid He BHEIPATH, T.K.
kadenpa umena HoMep 14. [TepBoMy JTHHEHHOMY YCKOPHTEIIO 3JIEKTPOHOB
3-cM auana3oHa NpHCBOMIM HHAEKC Y-15. Ilpunutoch ocBauBaTh TeopeTH-
4YeCKHH pac4eT IMHAMHKH JJIEKTPOHOB B YCKOpHTENE H MO METOAMKE,
npemioxeHHoi O.A. BanbanepoM, BbIOHpaTh 3aKOHBI H3MEHEHHA Ga3oBoit
CKOpPOCTH M HAIIPsHKEHHOCTH [0 JAJHHE CEKLHH, OCBaHBAaTh MarHETPOHHI 3-
CM [Hana3oHa Ha HMMIIyJbCHYIO MomiHocTh 250 kBt M Monyastop um-
MYJNBCHOTO NMHUTAHUA MarHeTpoHa, KOTOPBIE Y/ANOCh MOCNE CIHUCAHUA MO-
Jy4HTb Y BOCHHBIX. PaboTanu HampshkeHHO H LieneycTpeMieHHo. B koHue
1968 r. B.M. Caet0BBIM ObLT OCyIIecTBIEH 1-# nmyck Y-15, Ho 6€3 BbIBO-
Ja my4ka B aTMocgepy, T.K. ellleé He U3TOTOBHIIH BBIIIYCKHOE OKHO C aJio-
MHHHEBOH ¢onbroil, a paboranu ¢ ¢naHueM-3arayIIKoi. 3aTeM BBIBENH
My4oK B aTMocdepy, nony4yunau okoiso 1,2 + 1,5 MaB npu cpeaseM toke 1o
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10 MxA. IlosBHnace Haes caenars QPOKyCHPYIOIIYI0 CHCTEMY HA MMOCTOSH-
HBIX (QeppUTOBEIX MarHHTax. CoOpanu cucTeMy Ha MakKeTe, TPOMEPHIIH
MAarHUTHOE IoJIe Ha OCH. Jlamu TeopeTHKaM pacCyuTaTh — OyaeT n1u Qoky-
cupoBka. B.I1. Ko3imoB ocTopoxHO coobuinn, 4To €cTh "0ocTpoBa" HEYCTOMH-
4yuBoCTH ny4dka. B.M. CBernoB 3aHepBHuuan u ckasan: «llleapun, mon
TBOIO OTBeTCTBeHHOCTH». Cornacue 6buno jnano. CoGpanu, 3aNyCTHIH H
[OYTH Cpa3y MOJY4YHIIH TOK Ha BeIxoZe B 1,5 paza Oomnslie, 4eM npd OpH-
MEHEHHH COJICHOMAATBHBIX KaTylueK, H ¢oKycHpoBKa Oblia Jydiie — SApO
nyd4ka Ha gororuieske ~ @ 2 mM. B.M. CeeTnioB 1010 erie Bopyan Ha Teo-
peTuKoB 3a "ocTpoBa" HecTaOMIBLHOCTH B (okycupoBke. BecTu coBmecT-
Hble paboThl 0 MOHTaXy Y-17 M aKkcnepumeHTHl Ha ¥Y-15 crano npobie-
Matn4uHO. M B 1969 r., nocne co3ganus PaanaiimoHHO-yCKOPUTEIBHOH Jia-
6oparopuu (PYJI), O.A. Banbaaep npuHsa pelleHHe Ha miomansx bera-
TPOHHO# nabopaTtopuu B Kopmyce «B» co3gate Manylo yCKOpHTENbHYIO
naboparopuro (MVYIJI). Konnextus BerarpoHHoit nabopaTopud NOIHOCTHIO
nepexoaun Ha coszgaHue Y-17 B PYJI-17. Eme B 1968 r. pykoBoAcCTBO
22 TUUMO obparunocs Ha kad. 14 ¢ 3aka3oM co3gath 1abopaTOPHLIH
JIYD ¢ MecTHOH OHMONOrH4ecKod 3amIMTON [UIs MCHBITAaHHH 3J€MEHTOB
3JIEKTPOHHOH TE€XHHKHU. ECTECTBEHHO MOIXOAWJ YCKOPHTENL 3-CM AHamna-
30Ha THHA Y-15. YcKopUTens NNaHUPOBAIOCH YCTAHOBUTH B OOBIYHOM I10-
MEILIEHMH Ha |-oM 3Ta)ke abopaTopHOro Kopnyca. Beul 3akiroued aoro-
BOp Ha pa3paboTKy M IOCTaBKy YCKOPHTENS Ha MOJIHYI0 3Hepruio 2,5 MaB
(2 MaB — kunetnueckas) ¥ Tok 10 10 MA B uMnyissce. Cpok Ha OCTaBKY
oTBoAMncsa okoiao 2 ner. O.A. BanbiHep NpeUTOKUN JaTh YCKOPHUTEIIO
HavMeHoBaHue Y-30.

B xonue 1969 r. Ob11 NOTHOCTBIO IEMOHTHPOBAH OETaTPOH U OCBOOO-
XKJEHO IOMEIICHHE I0Jl MOHTaX 1abOpaTOPHOrO YCKOPHUTENS, KOTODBIMH
nony4un Ha3BaHue Y-18. Hauancs nepeesn u MoHTax obopyzaoBanus. He-
obxoaumo 65L10 IIepEMECTHTD resepaTop-npeobpa3oBareb
50 T'u — 400 I'y BIUI-30 ons nutanus MOIyIaTOpa MarHETPOHA, NIEpeBes-
TH 000pyJOBaHHE, CMOHTHPOBATh CETh NEKTPONUTAHHSA, NYNbT yIpaBlie-
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HHS, YCKOPHUTENb, OJOKUPOBKH, NIPOJIOKHUTE H3MEPUTENbHBIE KabenH, npo-
BECTH PEMOHT MOMEIIEHHH, Pa3MECTHTh pabouHe MeCTa COTPYAHHKOB H
CTyZIEHTOB U T.A. [lepeMerneHus MOYTH NOJHOCTBIO OKOHYHMIHCH 23 AHBapA
1970 r. n Ha BeyepHeM COOpaHHMH COTPYIHHMKOB OBUIO MPHHATO PEILCHHE
3Ty ATy CYMTAaTh JaTOM Co3qaHus Maioit ycKOpHTenbHOH 1abopaTopHH.
Takoe Hasanue naboparopuu gan npodeccop O.A. Banbanep.

.

3. Yuebnasn paborta

Ha npoTsykeHnH Bcero CyliecTBOBaHHA 1abOpaTOPUH B HEHM BBINOJIHS-
JHCh y4eOHBIE 3aJa4M, HaNpaBICHHBIE HA MOATOTOBKY CIELHATIHCTOB BhI-
COKOH KBamUGHKAIWK, HAYHHAS CO CTYJeH4YecKoi ckambd. B 1961 r. 6511
co3gan CKHb-1 mna perieHHs Hay4HBIX 3aad CHJIAMH CTYyAEHTOB, KOTO-
pble Pa3BUBAIH CBOM HaBHIKM M IPUMEHSIH NONy4eHHble 3HaHus. HekoTto-
pble CTYAEHThI BKIIOYAIHCEL B paboThl, HauMHas ¢ 1-ro Kypca, Ipyrie co 2-
ro, 3-ro kypcoB. OcHOBHOe TpeGoBaHHE - Hay4YHasi paboTa He AODKHA Me-
mwaTth yuebe. MYJI npunuMana yyactie B CO3AaHUH Hay4HOH 1abopaTopHH
CBU B 33 kopnyce, 6bUH pa3paboTaHbl U U3rOTOBJIEHBI HOBBIE JabopaTop-
Hele cTenapl. B 1979 r. kadenpa nopyunna MYJI coznate HOBYIO y4eOHYIO
71ab0paTOPHIO TEXHHKH CBEPXBBICOKHX 4YacTOT. Bbll BBINOIHEH MPOEKT J1a-
Gopatropu, HOBBIH JIaOOPATOPHBIA CTEHA MpoLIEN XYI0XECTBEHHOE Mpo-
extupoBanne (H.M. I'anaBTuH). BBUIH U3roTOBNEHB! CTEHABL, IPHOOPETEHO
H YCTAaHOBJICHO HOBOE MO TeM BPEMEHaM COBpeMEHHOE 0GopyoBaHHe (Te-
HepaTopbl, H3MEPHTENbHBIE JIHHHUH), MOCTAaBIEHB! 3aHOBO J1abOpaTOpPHBIC
paboThl, MOArOTOBJICHE! y4eOHbBIE U MeToaH4YeckHe nocobusa. B 1979 r. na-
60paTopHs TOPXKECTBEHHO, B IIPHCYTCTBHH NpeACTaBUTeNeH MHHHCTEPCT-
Ba Bblcurero o6pasoBaHus U cekperaps paiikoma KIICC, Gblna BBeneHa B

Cocrosincs  mpdMedYaTeNBsHBIH — Pa3roBOp

CTpOH  JIEHCTBYIOLIMX.
H.H. UBamenko (mpeacraButens MmuuaByza CCCP) u O.A. Bamsazepa.

H.H. UBamenko: «Teneps MBI BoouHio ybGeaunucs, uro MHUOU no-
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XO3MHCKHM pacxonyeT BolAeneHHbE cpeactBa». O.A. Banpanep: «Huxonai
Hukonaesuy, 31a 1abopatopus UETHKOM CO3JaHa 3a COOCTBEHHEBIE ACHBIH,
KoTopele Kadenpa 3apabortana, BBIIONHAA XO3SHCTBEHHBIE NOrOBOpA, T.C.
3a CYET CPENCTB 3aKa3unkoB M npubbeimM, a MuaBy3 CCCP Hu xomeiiku He
BBIJEIIMII CPEICTB HA CO3AAHUE HH OJHOH M3 5 HOBBIX yueOHBIX Naboparo-
puit». Takas TeHIEHIMA COXpaHAETCA M ceifuac. bonbiuas gacts nabopaTo-
puit kadeapsl ¥ MYJI co3naroTcst CBOUMH CPECTBAMH, €CIIH OHH UMEIOTCH,
WY Ha DHTY3Ha3Me.

Ha 6a3e nuHENHBIX YCKOPUTENEH 3JIEKTPOHOB, HOHHBIX HCTOYHHUKOB H
BaKyyMHBIX yctaHOBOK B PYJI u MVYIJI, no unununaruse O.A. Bansanepa,
cO3/1aH J1abOpaTOPHBIN MPaKTHKYM IO Kypey «YCKOpPHTENH 3apsyKEHHBIX
gactuu». B MY JI naboparopHsle pabOThI CTyI€HTHI BEIMOJIHAIOT Ha JEHCT-
BywolieM yckopuresne Y-31/33. VYckoputens Obur 3amymieH 4 HosOps
1975 r. Cunamu corpynuukoB MVIJI u H.C. lllenpuHbiM 1o 3aJaHHIo
O.A. BanpaHepa co3faH NOJMHBIR Kypc-uukn obydenus «TexHHKa CBepx-
BBICOKHX 4acToT». [IoArOTOBNEHB U M3aHH TPH TOMa yuebOHOro rmocobms
10 Kypcy JekuMi, nabopaTopHeli mpakrukyM nmo CBY — nocobue ¢ omnuca-
HueM JsabopaTopHbix pabot, cOopruHk 3anay mo kypcy «Texnuka CBU».
Brnocneacteuu atot Kypc 6pu1 monHocThio nepefan O.A. BansaHepy, Ko-
rra oH B 1988 r. mepewen ¢ JOMKHOCTH 3aBelyromiero kadeapod Ha
JIOKHOCTh npodeccopa kadenpsl. B Hacrosmee Bpems nabopaTopHBIH
NPAKTHKYM Ha yckopurene Y-31/33 npoxoast cryaeHTs! kadenp 14 u 8.

ITo yuebHoMy npoueccy MVYJI Gonee 10 ner uMeer OpyKecKHH KOH-
TakT ¢ npodeccopom kadenpbl TeopeTHyecKod AfepHOi ¢u3MKK dakyib-
tera «T» JKwkunbiM EBrennem JIMUTpHEBHYEM, MpeceaaTeNeM peaaKly-
onHoro coseta MU®U. Hctopua npyxOel Hauanmack NMpH 0OCyXJIeHHH
npenpuata MPTH PAH asropa A.Jl. Bnacosa, koraa E.JI. XKwxkun npen-
JIOXKHJI [IPOBECTH CEMHUHAP 110 BOIIPOCcaM TeopeTudeckoi ¢usuku. U ... atot
CEMHMHap Mpookancs 6osnee 4 NeT, KaKABIH CEMECTP, KAXAYIO HEJEINIO
1o 2 + 4 gaca. Ha cemunap xoauwnu Haubosee cTodkue coTpyaHuku PVI,
MVYIJI u xad. 8. E.JI. XKukun pacckasan HaM Bce O (pyHIaMeHTaILHBIX
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B3auMoJeHcTBHAX B dusuke. Korga Mel ero cnpocuny, a rie Mel ¥ CTYICH-
TBI MOTYT IPOYHTATh MPO 3TO, TO OH CKa3all, YTO €ro CTYJCHTHI JOKHBI
XOIUTb Ha JIEKUHH. MBI MPeNIOXKHIN €My IIOArOTOBHTD YueOHbIE TocoOus,
H OH Hauan paboTatb HaJa nocoOusaMu u pabortaeT yxe 6-i roa. Usnano 4
noco0us, FOTOBUTCS K H3JJaHMI0 5-¢ mocobKe. bonbinyio noMos eMy oka-
3and M okaspiBaroT kadpempa 7 (D.M. Ceprees), kadenpa 40
(B.A. Jonromeunn) u MYJI. Bor HaiBaHMS H3JAHHEIX MOCOOH:
e «CB0o0GOaHBIE YaCTHLIBI B PEJSTHBHCTCKOH KBaHTOBOH TEOPHH»,
MH®H, 2001 u 2002 rr.;
e «DEHOMEHOJIOTHYECKOE OMHCAHKE MPOLIECCOB B3aUMOJCHCT-
BHA 4acTHI MetoaoM QyHrkuui I'puray, MUDH, 2002 r.;
e «OmucaHHe MpPOLECCOB NMEKTPOMArHHTHOIO B3aMMOJEHCTBUSA
4acTUIl B KBaHTOBOHM 3nekTpoauHamuke», MHUOH, 2003 u
2004 rr.;
o «CuMMeTpUM CHIBHBIX B3aHMOJCHCTBHH (KBapKOBas MOJENb
agpoHoB», MUDPH, 2005 r.;
o «Inexrpocnabeie B3auMoAcHCTBUA», MUDH, 2006 r. u B 2007
I. IUIAHUPYETCA K H3JaHHIO.

4. HayuyHas H HayYHO-OpraHu3allHOHHAas paboTa

[lepBonauaneHO Manas yckoputensHas nabopaTopHs co34aBanachk Kak
Hay4HOe MoJpa3JeiicHue Kadeaps! AN CO3JaHHA CEpPHH JHMHEHHBIX yCKO-
pHTeneH 3MeKTPOHOB TPEXCAHTUMETPOBOrO AHANa3oHa UIHH BOJIH.

B 1968 r. kadenpy mnocetunn mnpeactasutenn 22 HHHUKM MO
H.B. Kysnenos' (Hauanbhuk oraena) 1 B.H. Bonmra (HauanbHHK HCIIBITA-
TENBHOH 1ab0paTopHH) C MpPEUIOKEHHEM CO3JaTh JTHHEHHBIH yCKOPHTENID
ANIEKTPOHOB [UIS HCMBITAHUS NPHOOPOB JIEKTPOHHOH TEXHHKH Ha pajHa-

1 .
B nocneaymoure roasl UM 661 coznan 32 LIHUU MO, koTopslii on Bo3riasian okosno 10 ner.
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IMOHHYIO CTOMKOCTh Ha JHeprHo 1o 2,5 MdB u Tok 10 MA.
O.A. Banparep u U.C. lllenpun npemanoxunu uM o6patutbcs B HUMOODA
uM. /I.B. EdbpemoBa — roioBHy0 opraHuszanuio MuHcpeamallia 1o yCKopu-
TeJIbHOM TexHHKe. OIHAKO HUX HE YCTpauBald CpoKH co3maHus JIVD B
HUHUDB®DA - okono 5 ~ 6 ner. A npo MHUDU B BOEHHBIX Kpyrax XOAWIH
CIyXH, 4TO B 3aropcke B B/4 ObU1 mocTaBneH yckoputens Y-10 B TeueHue
| roja v 3amyIneH 4yThb JIM HE B MOJIEBBIX YCIIOBHUSX, T.K. B TO BpPeMA €lIe
He JOCTPOMJIM Kopmyc ans ero pasmemenus. B 22 ITHUHU MO Obin yxe
BBICTPOEH MCHEBITATENBHBIA KOPITYC, OCHAIIECHHbBIH COBPEMEHHOH BBIYHMCIIH-
TEeJIbHOM TEXHHKOM, U OHHM XOTENH Pa3MECTHTh B OOBIYHOI JlabopaTopuu B
2-X MoMeleHHsIX Ha 1-M sTaxe, mo 30 M” Kak10e, THHEHHBIH YCKOPHTENh
3JIeKTpOHOB (IyJbTOBas M yCcKopuTenbHEIM 3am). O.A. BanpaHep cka3sadn,
410 y Hac ecTh npototun ¥Y-15 Ha 1,5 MaB u 10 MKA cpenHero Toka, ¥ Mbl
MOXeM B3AThCA pa3paborats JIYD Ha MakCHMaabHO BO3MOXHYIO IOJHYIO
aHepruio 10 2,5 MsB (2 MaB — kunernueckas) u Tok 10 MKA (cpeanuit),
HO IS 3KCIUIYaTalMK TaKOi yCTaHOBKHM HeobXxoauMa MecTHas Gronorude-
ckas 3ammTa. Kpome toro, 22 ITHUH MO 6epert Ha cebs 0643aTenbCTBa Mo
ycTtaHoBKe critoBoro nmutanus 400 I'u ¥ mocraBke MMIYJIBCHBIX MOAYIATO-
POB M MarHeTpoHOB 3-cM auana3oHa. beur 3akmodeH mporoeop Ha 150 ThI-
ca4 pyOneit Ha 2 rona, u paborta 3akumnena. BriepBele B npakTHKE MIPOEKTHU-
pOBaHHA YCKOpHUTENs ObUIM TPUMEHEHBI COBPEMEHHBIE Ha TO BpPEeMs 10C-
THXXEHHS HAYKH U TEXHHKH: BCe BAKyyMHBIC YIUIOTHEHHs OBLIM 1epeBeje-
HBl Ha METAJUIMYECKHE YIUIOTHEHHs, NMpHMeHeHa Oe3MacisHag CHCTeMa
OTKa4KH 3JIEKTPOpa3pAAHBIMH H KPHOTEHHBIMH HacocaMmH; (pOKyCHpYOIIas
CHCTeMa Ha HOCTOSHHBIX (PEPPHUTOBBIX KONBLEBBIX MarHuTax (CHcTeMa
MII®D); cexuus BbIpalIMBaNach ralbBaHHYECKHM CIIOCOOOM; BCS CHCTEMa
yIOpaBIeHHA ycKopHTeneM Obuia mepeBeZieHa Ha  TPaH3HCTOPHO-
THPHCTOPHYIO MOJYNPOBOAHUKOBYK TEXHUKY; 3allyCK OCYIIECTBISICA OT
4-X KHOIOK — CE€Th + BaKyyM, MOIYJISTOP MarHeTpOHa, MOLYJIATOP MHXKEK-
Topa (moxacTpoiika pabo4ero pexxuma) M My4ok (COBMELIEHHE HMITYIbCOB
MOJYJTATOPOB MArHETPOHa W HHXKEKTOpPA 3aKOpayHBaHHEM JHHHM 3aJ€pXK-
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KH). Y CKOpHTENb, TAKUM 00pa3oM, MOr paboTaTh B PAa3NIMYHBIX PEXHMAX:
HETPEPLIBHO, CEPUS UMITYJIbCOB Y OAMHOYHBIE MMIYJLCH. KoHCTpykuus
YCKOpHTENA MpOoILIAa XYAOKECTBEHHOE IPOCKTHPOBAHHE MOJA DPYKOBO-
acrteoM M.H. I'anaBpuHa — cam ycKOpHTENb U MyJbT ynpaBiaeHUs. KoHCT-
PYKTHBHO BECh YCKOPHMTENb MMeJl OJ0YHYI0 CHCTEMY, KOTOpas IO3BOJsANIA
pe3epBHpOBaTh OJIOKH MUTaHHA, OJ0KH MOAYJIATOPa MarHETPOHA M MOJY-
AATOpa MHXEKTOpa, 610K MeCTHOro ynpasieHus. [Ipousonuia HeGonpiuas
3afIEpKKa C MMOCTABKOH HMMITYJIBCHBIX MOAYJISTOPOB MAarHETPOHA M MHXKEK-
topa. OaHako B 1972 r. ycKopHUTeNnb BCTYNUI B CTPOH AEHCTBYIOLIMX.

Bo Bpems cozgaHus yckopHTens ObUIO MHOTO COOBITHH M HIOQHCOB,
BCEX He nepeyrcauib. OCTaHOBMMCS HAa CaMBIX SPKHX.

beina 3aka3aHa Qosibra — OKCHAWPOBaHHasA JieHTa wHpuHOH 100 MM,
tonumHoA 0,1 MM M okcHAHHIH cnoi 3 + 5 MKM IS HaMOTKH (oKycH-
pyrouux Katymek. OHa nomkHa Oblta MPHOBITE B MOCKBY U3 Jpyroro ro-
poaa mo xkene3Hon nopore. Beero 0p110 3akasaHo okono 500 kr. 3BoHHM
Ha 3aBOJ-IIOCTABIINK, OHH COOOLIAIOT, YTO MOCIAH TeJerpaMMy TIIaBHOMY
uxkeHepy MUOU 2 aus nHazax. CranM MCKaTh TVIaBHOTO HHXKEHEpA M Te-
nerpammy B MU®U. Hakonen B.B. Bextep na6pen Ha C.®. Cumopuna'
(3aM. peKTopa N0 XO3HCTBEHHOH YacTH), @ OH CKa3aJl, YTO HacyeT (oI
HUYETO HE 3HAET, HO Kakasi-TO WanbHas TejaerpamMma ectb. bextes b.B. um-
taeT: «OJIbI'A BECOM 500 KHJIOTPAMM ITPUBBUIA HA TTAKT'AY3
KA. Ne 16. CPOK XPAHEHHUA 5 CYTOK. OAJIEE TIOCJIEAYIOT
INTPA®HBIE CAHKLIHMW». Ha noure oany OGykBy nortepsamu. ®oubry
nojay4yuid U npuse3nd B MUOU. 3areM He cpaly, HO OCBOWJIM HaMOTKY
dokycHpyrolMX KaTyiek Opates Bonkossl — Anekcanap I1aBnoBud u bo-
puc [laBmoBuy.

! 3acayrn Cunopuna Cepres ®@enoposruya o obycrporictesy MU®H neouenumsl. I'ony6bie enu Boi-
POCITH BBIILIE YETBIPEXITAaXHBIX 31aHHHA. S6IOHEBbIN can 10 CHX MOP GaTyeT CTYACHTOB H COTPYAHHKOB
A610KaMH oceHblo. Ha TeppuTOpHH pacTyT 1Ba OTPOMHBIX YHHK&IbHBIX KAMEHHbLIX 1y0a, KIICHE!, e,
TOTO/NA, KalUTaHkl, 60ApbILHHK. CTYNEHTEI €XErOIHO CaxaloT Gepessl.
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JIBa ApYrHX MaMATHBIX MOMEHTA CBS3aHBl C BOGHHOH MPHUEMKOH YCKO-
PHTENsS M OTYETHOH KaJIbKyJIALMEeH mo xo3moroBopHod teme B MHUODU, B
T.4. ¥ B OyXranrepu.

KoMuccHi0O 110 BOCHHOH MMpHEMKE BO3IJIAB/UI TOJIKOBHHK Ps3amoB
I'enayna A6GaynoBUY — O4YeHb IEMETHUNBHBI M MPUAMPYUBBIA TOBAPHILL.
OH nposepsn kKaxAplid NyHKT T3 M peanbHble JOCTHTHYTHIE MapaMeETpEL
Bmiors g0 Toro, yTo Hajxo ObUT0 JOKa3aTh, YTO JJIEKTPOHBI HA BHIXOJE H3
YCKOPHTENA MOJIETAT IO NPAMOMN JIMHHM ¢ KHHETHYECKOH SHeprue OKoJo
1,8 + 2 M»3B. U.C. lllenpun ne Boiaepxan u B.M. CretnoB BoI3Basics ybe-
auth ' A. PazanoBa, BOOPYKUBILIKCE OOBIYHONM JTMHEHKOHN U ceJaMH Myd-
Ka Ha (horoOyMare M Ha OprcTeKie (B BUIE 3BE3J0YHBIX pa3psioB), MOIy-
YeHHHIMH Ha JepKaTelaX MHIICHHbIX ycTpoicTB. Korma mo mpobery B
MHOTOIIJIACTHHYATOM JaT4ike Oblna 3apuUKCHpOBaHa J3HEPTHs  OKOJIO
1,2 + 1,4 M»aB, uto He ykinaapiBanoch B JaHHbie 13, I'.A. Pa3anoB orka-
3aics  noanMceiBaTh  akT  npuemkd. HW.C. Illleapun nomen k
H.B. Ky3Henozy, Ho TOT cka3an, uyTo Ps3anoB — npeaceaatens KOMHCCHH H
HaM0 Bce TPeOOBAHMA BBINOJIHATE. IIpHIIIOCE JOTOBOPHUTECS € TajIbBaHH-
YeCcKoit 1TabopaTopHeid, CHATh CEKIMIO M MPOMBITH ee epuukoM 15 % pac-
TBOPOM a30THOHW KHCIJIOTHI, 3aT€M AHUCTHIMPOBAHHOH BOJOH M CIIMPTOM.
Cyummid KAnepHOH JIEHTOM M mporpeBoM Hax kanopugepom. Cobpain u
Yyepes HeMeNo MOJYYHIM Ha BBIXOJe MONHYyK 3Hepruwo 2,3 + 2,4 MbB
(1,8 + 1,9 MaB KMHETHYECKYIO), YTO COOTBETCTBOBaNIO 13. AKT IIPHEMKH
OBLI IOAMNKCAH.

MuHHCTEpCTBO O0OPOHBI U COCTaBICHHSA aKTa-IPHEMKH OTYETHOM
KIBKYJISIHH IPUCIIANIO MOAMOIKOBHHKA — MPodecCHOHANBHOrO Oyxranre-
pa. Ou npuwen B 6yxrantepuio MUODHU 1 no npeanucaHuio oT CBOEro MH-
HUCTEPCTBA B Te€4YeHHE 2-X AHEH MO MEPBHYHBIM JOKYMEHTaM IPOBEPHI
Bce pacxonsl. I'naBHoMmy Oyxrantepy J.I'. [lerpoBy nonoxuwiu o TakoM
nene. Tor momymai, uro 3To peBususa. Ho, y3HaB, 4To 3TO TOJBKO TeMa
kad. 14, seisBan U.C. lllenpuna, obpyran U Belen He myckaTh Ooublle
MOJIOJIKOBHUKA, HO OBLIO MMO3JHO, T.K. PEBH30p y>ke Bce nposepuil. U Ha-
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qajca "Topr" mo KaxIod no3uuuM pacxoloB. Hampumep, HeoOX0uMO ObI-
70 TIPEABABHTE BCE IUIaHBl paboT KaXHOro COTPYIJHHKA, IMOJy4YaBILEro
saprnaty o teme. M.C. LllenpuH Bceraa Bes 3amuch 3aJaHUil HA CBOMX
COTPYAHHUKOB, a B NPHBICKAEMBIX NOJpPA3ACICHUAX TaKHE 3alHCH HE Be-
auce. Tak, HanpuMep, 3apmara b.B. 3BepeBa no Tpy10BOMy COTNaIICHHIO
no teme Obuia oTknoHeHa. Pacxoner marepuanos. ITouemy ¢oneru Tax
MHOro (500 kr), a Bce 6 Katymiek Becar He Gonee 150 xr. Ilpunuiocs npu-
[J1a11aTh €70 B KOPHIOP, I ObIIH OCTANbHBIE KATYIIKH M II0Ka3aTh Opak —
HapylIEHHE OKCHJHOrO clos. MHCIEKTOp B3AN KaTyuIKy OJHOH pYyKOit
(oxono 15 + 20 XT) H YpOHHJ €€ Ha IO — MOCJE 3TOTO MPETEH3HIO CHSL.
Benen npeabsaBuTh KaTymky ¢ 1,8 Kr Bons¢hpamMoBo#i poBoiokd @ 0,5 MM
Juis KaToJoB MHXeKTopa. Ilomepxan B pyke M ckazan, uro pacxon 50% oH
OpUHHMMAET, XOTA Bcero ObuIo 3aTpadeHo 1,5 Merpa, yto Menbiie 1%. Ko-
raa U.C. llleapun cripocun €ro, noaro M 3to GyaeT MpoaosKaThes, OH
CKa3aJl, 4To He MOXKET MPHHATH K pacxoay: 20 TioOHKOB 3yOHOM MacTel s
COJI «Bosnray, cTHpanbHbI# NOPOLIOK U MBUTO. M eMy Halo mOATBEpAHTD
pe3yabTaThl BBINOAHEHHOH MM pabotsl. Llenpun cnpocun: «CroIbKo?y.
HoanonkosHuk orBetmwil: «Munyc 10 %y». Llenpun ckazan: «Cornacen!y.
MunnctepcTBO 060POHBI BBIIIATHIIO 0 OTYETHOM KaubKynasuuu 136 Th-
csy py6ateit BMecto 150 Teicsiy py6ne#t mo gorosopy.

[Tpu pabote Hax ycraHoBKoOH ObUT mpHOOpeTeH GOJbLIOH OMBIT, 6OMb-
MM, yem npu caade ycraHoBki AUCT CKHB’om B 1965 r. B HUMDOA
TEM K€ KOJUIEKTHBOM COTPYAHHKOB. B 1966 r. AUCT meMoHCTpUpOBaics
Ha BJAHX CCCP. U.C. lllenpun narpaxaeH 3onotod Menansio BIHX,
B.M. CgetnoB — 6poH30BOi Menanbio. Y4acTHHKaMH BBICTaBKH OBLIM CTY-
aentel A.IL BonkoB (6-#t kypc) u B.M. JIybkos (5-it kypc). B 1967 r.
AHCT yuactoBan Ha MexIyHapoIHOH BEICTaBKe B BeHrpuu.

VY-30 BcTynun B CTpOit IeHCTBYIOMMX YCKOPUTENed U yXKe 33 IEpPUOL C
1972 no 1974 rr. Hapabotan 6onee 17 000 4acoB ¢ YCKOPEHHBIM MYYKOM
JUI HCHBITAHHUSA Pa3IHYHBIX NPHOOPOB U MaTepHanos. B 1974 r, na BAHX
COo3/JlaTeNy MajuorabapuTHOrO JIHHEHHOTO YCKOPHTENsA 3JeKTpOHOB Y-30
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orMeueHnl Harpagamu: O.A. Banbauep — aumiomMoM modera 1 CT;
H.C. llleapun — 3onotoii Mepansio; B.M. CBernoB — cepebpsHON Mena-
ne10; A.Il. Bonkos, E.P. Anemun, B.JI. ®oMuueB — 6poH30BBIMH MeAaIIA-
MH. Y4acTHHKaMH BeICTaBKH ObutH Takke B.H. Mapkor, B.HU. Mouanos,
A.C. 3aBpsnoB, M.H. I'anaBTHH.

Iocne caauu Y-30 3akazunky O.A. BanpaHep nocTaBuiI HOBYIO 33Ja4y
nepen MVYJI k XXV cwezny KIICC — npoBecTH monHbI# peMOHT nabopa-
TOPMH M OCHACTHTH €€ JIMHEHHBIM YCKOPHTENEM 3JIEKTPOHOB Ha 3HEPIHIO
10 2 M3B — anasnioroM Y-30. HoBblfl yckopHTeNb MOTYYHI HOMEP MOJAEIH
V-31M. JlaGoparopuic OTPEMOHTHpPOBANM, OCHACTWIM YCKOPHTEIEM
V-31M H caand HHCTHTYTCKOH KOMHCCHH BO riaBe ¢ HayansHukoMm LICPB
B.M. 3aiiuieBbiM U 3aM. nipe. MecTkoMa b.A. BrikoBbiM. JlaGopatopus Obl-
Jla MPHHATA B 3KCIUIYaTalMIO, HO € 3aMeYaHMAMH (23 Mo3HLuH), KOTOpbIe
Heo6xoquMo ObLIO MCIIPaBUTH B NMEPHOJ TeKyluero Mecsua. Mcnpapnenus
661K BhINONHEHEIL. 4 HOAOpsA 1975 r. naboparopusa B 0GHOBIICHHOM BHIE €
HOBBIM YCKOPHTEJEM IPHCTYMHIA K BRIIONHEHHIO paboT no obecneyeHunio
y4e0HOro ¥ Hay4HOI'0 IIPOLECCOB.

Ewe B 1972 r. BHUUPT nocTasun 3agady co3aaTh JHHEHHBIH YCKOPH-
TEJIb ANIEKTPOHOB € TTyOOKO#H perynHpoBKOH 3HEPIrHH YCKOPEHHOTO IyYKa,
4TOOBI MEepPEKPHITh GOJBIIYI0 YaCTh HOMEHKJIATyphbl MPOH3BOJMMBIX M H3-
BECTHBIX H30TOMNOB [-H3JIyueHHs C dHeprued 3nekTpoHoB 10 1 MaB. Oty
pa3paboTky ObUTO mpeTokeHo Bo3raaBuTs B.M. CBeTnoBy, HO OH HEMHO-
ro MoayMasi M OTKa3ajcs, T.K. CYMTaN, 4TO Ha JIMHEHHOM yCKOpHTEe 3JIeK-
TPOHOB peryJHpoBaTh 3Hepruio ot 15 k3B 1o 1 M3B HeBo3MoxHo. 3a 3a-
nady B3aiucsa B.B. BexteB. EMy 6buia npeanoxena Haes peajn3aluu dToM
3aJayd MYTEM CO3IaHHA YCKOPAIOLIEH CEKIHHM C MEPEMEHHBIM BHIOM KO-
neGaHuii Mo AyMHeE, TAe NpH peryaupoBke yactoTel CBY nutanusd B npene-
nax £150 MI'n 1 Momnoctu ot 100 mo 250 kBt B MMIysbce obecnieunBa-
JIUCh TAaKHE XapaKTEPUCTHKH CEKLIMH IO JUTHHE, YTOObI ObLT 3aXBaT B YCKO-
PEHHE M 3HEPrHs U3MeHAIach B npeaenax ot 50 + 70 k3B go 1 MaB. Pery-
aupoBka 3Heprud ot 10 + 20 1o 65 k3B ocymecTBAIach HaNpsHKEHHEM Ha
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HH)XXEKTOpE 3JIEKTPOHOB U NPOBOAKOH IMyyKa yepe3 CeKLHIO 10 BLIXOAA M3
yckopurens. IlonydeHo aBTOpcKoe CBHOETENLCTBO. Y CKOPHTENL CO3IAIH,
nepenamu Bo BHUHWPT, cusnmu BCE TeXHHYECKHE XapaKTEpHUCTHKH, U B
1977 r. b.B. bexTeB 3amuTHI KaHAMAATCKYI0 OUCCEPTALHIO. Y CKOPHTEINb
moaenu ¥Y-31-18 sKcruryaTHpoBasicss MHOTO JIET M MEPEKPHIBAN MapaMeTphl
Gonee 40 M3BECTHBIX H30TOMOB B-U3/Ty4YeHHA NPH HHTEHCHBHOCTH ITyYKa Ha
3 mopsaKa BEIIIE, YEM Y H30TONOB. DKCIEPHMEHTAIBHO OBLT MOIYUEH pe-
XHUM PaBHOMEDHOIO CHEKTpa 3nekTpoHOB 10 50 % OoT MakCHMajbHOMH
SHEPTHH, YTO HEJOCTHXHMMO Ha m3oromax. Pabora Gwina ymoctoena Ilpe-
MuH  MockoBckoro Komcomona. Jlaypearamu crann bB.B. BexteB u
E.P. AnemmnH.

Ha V-31M MH®MU Grla BhiNoNHEHA cepus paboT MO HCIBITAHHIO pas-
JIMYHBIX MAaTEPHAIOB M NPHOOPOB Ha PaJHALHOHHYIO CTOHKOCTb, Ae(eKTo-
CKOMMA PA3IMYHEIX H3AENHMH, HauMHAsA OT TB3JIOB H KOHYAs OETOHHBIMH
6nokamu 500 x 400 x 300 Mm’.

B cepenune 80-x rogoB XX B. MOCTymWi 3aka3 Ha MOCTaBKy Y-33 Ha
3Hepruio 10 1,5 MaB ana ¢unmnana ®OU B r. Hcrpa MockoBekoit 06i1.
OTBETCTBEHHBIM  HCIOJIHHTENEM @O  JAOrOBOpy OblI  HasHayeH
A 4. Caepckuit. B 1986 r. yckopurens 65U1 TOCTaBIeH 3aKa34uKy H pao-
Tajl Ha MCNLITAHME Pa3MYHBIX JJIEKTPOTEXHHYECKHX MaTepuHasioB. I'ocy-
JApCTBEHHBIH KOMUTET 10 HapogHoMy oOpasoBaHnio CCCP Ha V koHKyp-
ce 1988 r. ryqmux Hay4HbIX pabot no paszgeny «Pu3HUECKHE HAYKH» YI0-
croun IIpemun Il ctenenn u cepeGpaHOro 3Haka oTiMYus paboty «Maio-
rabapuTHbIC JTHHEHHBIE YCKOPUTENHN 3-CAaHTHMETPOBOIO AxanasoHa Y-32 u
Y-33». Astopsr: B.H. Bacnues, U.U. T'osun, B.A. [Isopuukos, H.A. Ky3b-
muH, B.M. Kysnenos, B.H. Mapkos, A.f. CaBepckuii, C.B. Ypxymos,
A.E. Xauvarypos-TaBpusss, I'.M. IllumaHcKas, A.B. lllyros,
U.C. Wenpun. MYJI MU®HU cosmectHo ¢ BOU u HITO OPUOH.

Boun 3axnrouen goroBop ¢ MXTH (ubine PXTY), oTBeTCTBEHHBIH HC-
nonaurens M.H. I'o3uH, Ha pa3paboTKy OpPUrHHAJLHOTO YCKOPHTENS Ha
3Hepruo 10 3 MaB ¢ nocnenoBarenbHO 0OpaTHHIM BBOAOM MOLIHOCTH €
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BBIXOJA YCKOpAIOIIEH CEKLUMH Ha BXOJA rpynmnupoBateis. BeinonHen o6-
HIHPHBIA 06BbEM HCCIIEJOBAaHHHA. YCKOpHTENh CO3JaH M MOCTABJICH 3aKas-
yuky. lludp yckopurens Y-32.

Jlaboparopus npu MATH, osrnasisemas A.E. JiurauessiM, 3akasana
ManorabapMTHbIH JHHEHHBIH YCKOpHTENdb MoAelH Y-36 Ha 3HEprHio
1,3 MsB s HayyHbIX HCCAeOBaHHM pa3lTHYHBIX MaTEpHANIOB, HCIONb-
3yeMblX B aBHAlMOHHOH TeXHHMKE. YcCKOopHTenb ObL1 NOCTaBieH B
1988 — 90 rr. OaHako 3KCIIYyaTHPOBAaTh ero He npuuuocs, T.K. B CCCP
HayaJach epecTpoika u 1ab0opaTOpHIO 3aKPBUIH.

B 1990 r. MVYJI yuactBoBana B koHkypce HUP no nuuum cexuuu npu-
knagueix npobnem AH CCCP, u ¢ 1991 r. Bemonssitace HAP no paspa-
O0TKE M CO3JaHHIO NEPEIBIKHOrO ManorabapHTHOro JHHEHHOro YCKOpPH-
TeJs 3MEKTPOHOB Ha 3Hepruio Ao 3 M»aB i pasnuuHbIX 1eileid. 3aMeTHM,
yro 31a HUP Beinonusiace Gonee 10 neT. B pesynpTaTe 3aKa3yuK NOIy4IHI
nepeABxHY nabopatopuio Ha 6aze aBromobmiusa «Cobons», a MUOHU
NOPTaTHUBHBIH NEHCTBYIOIUHA yCKOPHTEb Ha HEPTHIO 10 2,9 MaB moznenn
V-40 u pefcTBYOIIHIA ManorabapuTHBIH MakeT ycKopuTens Y-34 Ha 3Hep-
ruo g0 1,5 MasB — sto 6pina ouepennas koppekTupoBka T3 3aka3unKoM.
V-40 6b11 3anymes B 1996 r. Maket V-34 — B 1997 r. (6e3 ¢okycupyromeit
cucrembl MITOC Ha 6a3e NIOCKUX OCTOSHHBIX MArHHTOB).

Jlerom 1992 r. cotpynuuk yckopurens «®axen» B.H. CmupHoB npue-
xan B MU®U u pacckazan, yro rpynna corpyanukoB PHI «Kypuatos-
ckuif MHCTUTYT» opranusoBasa OO0 «MHTPA» no co3maHuio pajauaiiu-
OHHO¥ J1aGopaTOpHH 1O CTEPUIIN3ALUH MEAMIIHHCKHX MATEPHAIOB H HHCT-
pyMeHTOB Ha (aze TexHoinoruveckoro yckopurens ¥Y3IJIB-1010, koTopsrii
oHHM cobupanuce npuobpectd, B3aB kpeaut. [pynny (OO0 «UHTPA»)
Bosmasnsan  FO.U. llectakoB, u B Hee Bxomwid: B.H. CmupHos,
A H. Boakor, M.JI. T'amxemok, O.E. Konsckun, B.H. CMupHOoB nousTepe-
COBaJICA O BO3MOXXHOCTH pasMeineHHs yckopurens B MUOH, T.x. B PHI
«Kyp4yaToBCKMi MHCTHTYT» CBOOOAHBIX TIOMELICHHH He Hauuloch. B
1992 r. pexTopaT HmpHHAN B 3KCIUTyaTaluMio kKopryc «T», B mpoexTupoBa-
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HHM KOTOpOro TnpuUHMMana yudactue MVYJI (B 1972r. mo 3amaHuio
O.A. BaynpaHepa ¢ LENBIO CO3AaHHS TEXHOJNOTHYECKOro kopnyca B MU-
®U). Ms! noobemann CMUPHOBY BBIACHHTh B PEKTOpATe MO NOBOAY MO-
melnenuit. Ilomnu k pextopy A.B. lllansHOBY M cka3aim, YTO €CTh Ipymna
3HTY3HACTOB 110 OCBOCHHIO OyHkepoB B koprnyce «T». A.B. lllanpHOB cKa-
3aJl, YTO Ha 3TH NOMELIEHUs MPETeHAYIOT H apyrue kadenps! (DY, Dnek-
TPOTEXHMKH H 1p.). MBI cka3anu, yro MVYJI He npeTeHayeT Ha 3TH IUIOLIA-
JIM, a TOTOB MX OCBAaMUBaTh, T.K. TP€OOBAIUCH GONBHINE KAMHUTATOBIOKEHHS
H BIJIOXEHMA TpyJa B MX OCBO€HMe, M Hamwlacek rpynna OO0 «MHTPA»,
KOTOpas roToBa TPYIUTHCA HaJl OCBOECHHEM IIOMEILECHHA, X Bce Ipyrue Ka-
¢benpsl MOTYT NpPHHATH B 3TOM y4actue. J[o6po 6bUI0 AaHO, H MBI HAYalH
OCBOCHHE, U K cepenuHe 1994 r. B nomemenun T-001 yxe crosn yckopH-
tenbp YOJIB-1010, 6611 3anyiied u Bolnan nepselit nyuok. FO.H. lectakos
HayaJl MOMCK 3aKa34HKOB Ha cTepuwinu3anuio. OGbeM CTPOHTENBHBIX H
KOMMYHalbHBIX paboT ObUT BBHINOIHEH OFPOMHBIR: COOPYXEHHE NOMOIHHU-
TeNpHOH OETOHHOM 3aIUMTHI, "OTKAYHOW" BEHTHWIAIHMH, TPAHCIIOPTEPOB;
obopynoBaHue maxThl, T.K. OyHKEpBl HAXOATCA Ha NIyOHHE 7 M 1O 3eM-
neit; peMoHT Tpy6 moAasoda Boxasl K Kopnycy «T» oT BogHO# MarncTpaiu
MHU®HU. OrmernM, uTo ciayx0a INIaBHOrO MHXEHEpa MOoCie "MarucTpaib-
HOI peyku" OKOJIO CIIOPTUBHOIO KOpmyca, Toibko B 2005 r. mposena Kanu-
TaJbHBI PEMOHT (3aMeHa MOJABOJHOIN MAarucTpanH) BOAOCHAOXEHHA Kop-
myca «T». Ha yckopuTene B TeueHHe HECKOJIBKUX JIET OBUIH CTEpHUIIH30Ba-
HBl OONBIIHE MapTHH CKapU(HUKATOPOB, OJHOPA30BBIX IIMPHIIOB, KaTeTe-
poB, OGHHTOB, BaThl, MapieBbIX CAIGETOK M APYTHX MEAHUIMHCKHX MaTe-
pHanoB ¥ npubopoB. 3aTeM MOABIIKMCH TPYOHOCTH C MPHOOpETEHHEM HO-
BBIX MarHeTpOHOB M OpraHu3alied npouecca crepunusanuid. Kpome toro,
H0.A. lllecTakoBy Bpaud MOCOBETOBAIM CMEHHTh MECTO MPOXHBAHHA Ha
I0XKHBIE paifonbl Poccuu 1o coctosHuio 300poBbsa. OH Mpoaan ycKopUTenb
1o ocrarouHoit croumoctd MU®DH (10% oT mepBoHaYanbHOMN) M yexan B
Kpacuonapckuit kpait. MVYJI pocrancs "pacrep3aHHblit" yCKOPHTENb, KO-
TOpBIH € TIOMOIIBIO Pa3paboTYMKOB BOCCTAHABIMBAETCH M 10 CEH JEHb.
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Iposenena monHas npoduiIaKTHKa, OTIAAKa BCEX CHCTEM, mpuHobpeTeH
HOBBIH MarHeTpoH, npuobperaercs ¢epputoras passsaska B CBU tpakt
MarHeTpoHa.

Eme B 1992 r. MunucrepcTBo 06pa3oBaHus Hayalo pa3BHUTHE, TaK Ha-
3bIBACMbIX, MHHOBALIMOHHBIX IpOrpaMM B o0IacTH HAay4HBIX HCCIENOBa-
Hud. O1 MHUO®HU 6b1a mpeanoxeHa nporpamMMa «PagHallMOHHBIE KOM-
IUIEKCbl H paJHallMOHHblE TEXHONOTHH», PYKOBOOHWTENb MPOrPaMMBI
B.H. Hesonun (npopekrop MU®HU no HayuHo# pabore), 3aM. pyKOBOAH-
tens B.IO. bornanoBuu (Hayunsolif pykoBoautens PVYII). Koopaunaums
pabot 6bu1a nopyyena MVJI, nayunsiit pykoBoautens U.C. eapun. Boi-
J1a BBIIIOJTHEHA CEpHsA HAYYHBIX TEM MO aKTyaJbHbIM HAMpPaBICHHUSAM HaYKH
Ha MHOTHX kadeapax MU®UY, B 1.4. u B MYJI N0 co3aaHuI0 pagHaliMoH-
HbIX J1abopaTopwii B kopnyce «T» (nomemenus T-01 u T-02 - yckopurens-
Hble 3aibl). YcraHoBka yckoputens YJJIB-1010 m Havano cosgaHus
JIY-10, moaepuuszauusa ¥Y-31/33, nponomkenue paspabotku Y-40 u cozna-
Hue Y-34. Bbruia mognmepxana pabora B.H. CMupHOBa no perucrpauuu
IPaBUTALMOHHEIX B3aMMOAEHCTBHI OpUrHHanbHbIM AaTyukoM PBI™ Ha oc-
HOBe OBICTPOBpAILAIOILETOCS BOMYKA.

bonbuHe TpyAHOCTH BO3HHKaIH ¢ opraHu3auueil ®oHOa MomIepx ku
nporpaMmsl «PaanalOHHbIE KOMILIEKCH W PaJHalAOHHBIE TEXHOIOTHHY
u B3aumozekcTeueM ¢ Pongom «CHUH» (opranusaumed nmpu Munobpa-
30BaHHMsA). ExxexBapTanbHble OTYETHI B HAJOTOBOH HMHCIEKLHH, NMEHCHOH-
HOM (QOHJE, CTATHCTHKE, MEJHLIMHCKOTO CTPaXOBaHUA M3MAThIBAJIH OYEHb
CHJIBHO.

B konne 2000 r. Hayanach 3nomnes Hay4YHO-WHHOBALMOHHOTO COTPY.-
HHuecTBa MuHoOpaszoBanus Poccun M Munaroma Poccun. TIpopekrop
MHUH®MU no HayuHoii pabore b.IO. boraaHoBuy nopy4yun opraHu3alHOHHOE
COMpPOBOXAECHHE HOBOH nporpaMmsl Manoil yckopHTenbHOH 1abopaTopuH.
3aK/Ir0YeHHE JOrOBOPOB € BYy3aMH CTpaHbI (MX (PMHAHCHPOBaHHE OCYLIECT-
Bisuiock yepe3 MU®OU no nunun Munaroma Poccun, nporpamMma puHan-
cHpOBalach B paBHBIX JoJAX MuHoOpazoBaHHs U MHUHATOMOM), €Xero-
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Has OpraHM3alisl KOHKYPCOB MPOEKTOB M OTYETHOCTH, OpPraHM3alMsi H
IPOBEICHHE €XErOHON HayuyHOH KOHQEPEHUHMHU [0 MTOTaM MPOTPaMMBbl B
pamkax Hayunoii ceccuu MDY, npusnedyeHne K 0praHu3alliOHHOMY CO-
TPYAHUYECTBY paboTHHKOB MuHOOpa3oBaHus ¥ MuHaTOMa Ul CONPOBO-
XKIEHHs TPOrpaMMbl U MHOroe apyroe. B opranusaiuoHHOH pabote or-
POMHYIO Poib ChIrpanH ycuaus cotpyanukoB MVYJIL: B.A. JlBopuuKoBa,
P.I'. KyszuneuoBa, W.A.Kyssmuna, B.H.MapkoBa, H.B. Ilomikosa,
H.C. lllenpuna. B paboTe Takxke akTHBHOE y4acTHe IPUHUMAIIH CTYAEHTHI.
B pamkax nporpamMmMel MYJI BbInonHMIIA pAJ IPOEKTOB Hay4YHBIX HCCIEN0-
BaHui. Hanbonee spkue: nonHas MOAEpPHU3ALMsA M BBOJ B JKCIUTyaTalHIO
yckoputens ¥Y-40 Ha snepruto 2,8 MaB (2002 r.); ¢pusuueckuii 3anmyck yc-
kopurtens Y-34 Ha sHepruito 1,5 MaB (2003 r.); paboTsl o co3aaHHIO TeX-
Honorndeckoro yckopureins JIY-10; npoBeaensl paboTsl N0 KOPEHHOH MO-
pepHuzauud Y3JIB-1010; npoBedeHue pacyeToOB JIMHEHHBIX yCKOPHTEICH
SJIEKTPOHOB NPH TMOMOIIH JMIeH3HOoHHO# mporpaMMbl PARMELA (1mo-
MOIIIb B IPHOOpETEHUH TporpaMmel Obliia okasana ¢pupmoit AS&E, CILIA,
BULle-Ipe3uaeHT A.B. Mummn). JleaTensHOCTh IpOrpaMMbl COTPYAHHYE-
cTBa Mexay MunobpasoBanus Poccuu u MuHatomoMm Poccuy npuocta-
HoBiieHa B 2004 r. B CBA3M ¢ peopraHu3aleil MUHUCTEPCTB H BEAOMCTB, a
3aTeM H cMeHOH pykoBoAcTBa PocaToma.

B 2004 r. o 06010AHOMY COFJIACHIO HaYaJloch COTpyaHH4YecTBO MY JI
¢ OAO «3xcnepUMEHTAIbHOE HAy4YHO-IPOU3BOJACTBEHHOE 00BEIMHEHHE
CneunanusupoBannsle  JnexktpoHHble  Cucrems» (OAO  «3HIIO
CII3JIC») mo ucHbITaHHIO NMPHOOPOB MHKPOINEKTPOHHMKH. Y CKOPHTEINb
V-31/33 nepeBencH B pexxuM paboThl COBMELIEHHS HMITYJIbCOB IMTaHMA
MarHeTpoHa W HHXEKTOpa C YIpaBleHHEM OT KommbroTepa. POALL-
BHUNDD (r. Capos) noctaBun yckoputens APCA Ha 3nepruto 1 MaB ¢
MOIIHOCTBIO 10361 PEHTIeHOBCKOro umydenus 3-10° I'p/c M MOIHOCTBIO
J03BI 3IEKTPOHHOro M3nydenus 1-10'% I'p/c ¢ IIMTENBHOCTBIO MMITYJbCA
4 HCc Ha nonyBbeIcoTe. Pa3zpaboraHa u coopykeHa MECTHas 6HOIOrMyecKas
3amuta. ECTh Hafexaa Ha MPOJOJDKEHHE COBMECTHBIX paboT fajbie.
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I'masa 5. IIncnMa ¥ BOCIOMUHHAHUSA

Bocnomunanun ooyenma P.E. Enuceesa

IpenBapuTesibHbIe 3aMeYaHUs

Huxecneayroumid TEKCT BOCTIOMHHaHHA OCHOBAH Ha JIHMHBIX BIeyar-
JIeHUAX BO BpeMs paboTwl Ha kadeape ¢ 1960 roaa, a Taxke Ha HEKOTOPBIX
JOKyMeHTaX MHpeauecTBylomero nepuona. Mos pabora Ha kadenpe B 3TH
roJibl CKJIabIBJIaCh U3 CIEIYIOLIMX HANPaBIeHHH:

Pa3paGoTka M mocTraBka TpaekTorpagoB 3aka3uMkaM — B rpynne T
(1960-1964 roaer) u B n1abopaTopHy KOpNYyCKY/IsapHOH onTHkH (1964-1974
roasi);

PaGora B yuebHoit nabopatopuu IBIIII (c 1962 roga);

YyacTre B CTPOMTENLCTBe YueGHOH 1abopatopun «BakyyMHasd TEXHH-
ka» (1976-1977 roawl);

VYueGHas pabota: ureHue nekuuit no kypcam OBIIII, kopnyckynspHas
ontuka, OOI1, ¢pusHyeckas 3JIEKTPOHHMKA, CHECUHAIbHAA H3MEDHTENbHAS
TeXHHKa JUIA CTYJEHTOB JHEBHOTO, BeuepHero ¢axkyabTeToB M (akKyabTeTa
NEepPenoAroTOBKH CIIELHANIMCTOB MPOMBIIIIEHHOCTH.

KpoMe Toro, pykoBOACTBO acHHMpPaHTaMH, BHIMONIHEHHEM KYPCOBBIX H
JMIUIOMHBIX IPOEKTOB M y4eOHO-HCClenoBaTeNbCKoH pabGoToH.

192

I'pynna T — JlabopaTopusi KOpNycKYJIAPHOH ONTHKH

Hcropus. .

HccnenoBarensckue paGoTel mo TpaekTorpadamM, paboTalomuM Mero-
JOM DaJHyCOB KpMBM3HBI, Hayaluch Ha Kadenpe eme B 1947 roay. B
1950 rony no 3aka3y npeanpuatus Ne 801 MIICC I'.I1. IIpynkoBckum mog
pykoBoacTBoM npodeccopa I".A. TaryHoBa Obln paspaboTaH TpaekTorpad:
T-1. B ero cosnanmu npuHumanu ydactie accucteHT A.A. XKurapes, Ha-
yaneauk naboparopuu B.M. IMomos, cr. na6opant O.A. Bannauep, cry-
ngentka A. Tonmauesa.

o pacckazam O.A. BansaHepa 3Ta pa3paboTka Jaxe BBIIBHIANack Ha
corckanue CTaHMHCKOH MPEMHH W TOJIBKO HEKOTOpas HEyBsA3ka ¢ 0GopM-
JICHHEM NOKYMEHTOB He MMO3BOJMJIA €¢ NOnyuuTh. Ilo-BHAMMOMY, B 3TO
BpeMa H ciloxwiack rpynna 1. 3a BpeMms cymectBoBaHud ¢ 1950 mo
1960 roxw! ee coTpyaHHKaMH (10 pyKOBOACTBOM 3aBEAYHOIIETO Kadeapoi
npogpeccopa [.A. TaryHoBa, a mo3gHee JoueHTa A.A. Xurapesa)
I'.I1. Ipyaxosckum, A.A. XurapesbiM, K.O3. Opraucom, K.A. T'opoxaHku-
HBIM 6bUTH pa3paboTaHbl TpaekTorpadb! Heckonbkux Mozenei T-1 — T-10.

OcobeHHOCTBIO KOHCTPYKUHMH TpaekTorpada T-1 6su10 pacmonoxeHue
pelmamneil KapeTKH, BEIYEpUYHBAIOIIEH TPAaeKTOPHH 3apsKEHHBIX YaCTHILI
HaJ BaHHOH, B KOTOPOH MOJENHMPOBANOCH NEKTPHYECKOE MOJIE U CBA3aH-
HOH ¢ 30HIOBOH TOJIOBKOH C MOMOULIBIO CNENMATBHOTO 3JIEKTPOMArHUTa.
Takoe TexHHYeCKOe pelleHHe GBLIO CBA3AHO C TeM, YTO IepenaBaTh C He-
00X0AHMOH TOYHOCTBIO MEPEMENIEHHE 30HIa H €ro BpalleHHe C TOMOIIBI0
CYLIECTBYIOLIMX Torja nadtorpagos Oviio HeBO3MOKHO. OQHAKO 3Ta KOH-
CTpyKuHs obnajana M CylECTBEHHBIM HEJOCTaTKOM — MpPH HEYMBIIUIEH-
HOM OTKJIIOYEHHH «IEKTPHYECTBA» 30HJOBAs IOJIOBKA Majajla B BaHHY U
pa3pymanack. B nocieayromux KOHCTPYKLIHAX 3Ta nmpobiaeMa Oblna peue-
Ha pa3paboTkoil crneuHalbHOrO KOODIHHATHOIO YCTPOHCTBA CO CTPYHHOM
nepejayed BpalleHHsA 30HIOBOH TOJIOBKH H pa3[ielieHHs KapKaca BaHHbI U
CTOJ1a, HA KOTOPOM MEpEeMELIANAach KapeTKa, BEIYEPYHBAIOIIAs TPAaeKTOPHUIO
3apsAXKeHHOH YaCTHLIBI.
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Jlo 1960 roma 6eumi pa3paboTaHbl U CHAHBI 3aKa3YHKaM HECKOJIBKO
moaenei Tpaekrorpagos: T-2 — T-10. B ux co3gaHHH NpUHAMAJIH YYacTHe
I'.IL. TIpynxorckuii, A.A. Xurapes, K.2. Opriuc, K.A. I'opoxanxun. [Tpu
pabore Had 3THMH MOACIAMH HX CO3JaTe€NH YCTPaHHJIH 3HAYHTEJILHYIO
4acTh HEJOCTATKOB, YTO TO3BONHJIO JJIA CBOETO BPEMEHHU IMOCTaBJIATH 3a-
Ka3yuKam BIOJHE paboTocnocoOHrle TpaekTorpagsl. Tak, B TpaekTorpage
T-8 BMecTO caMOAENbHBIX MPOBOJIOYHBIX PEIIAIOMIHX MOTEHIIHOMETPOB
ObU1 NpUMEHEH TPOMBIILIEHHBIH CHHYCHO-KOCHHYCHEIH Bpamnaroluics
tpancopmatop (CKBT), a Bce MexaHHYECKHE y3JIbl CKOHCTPYHpPOBa crie-
nuansHo npurnamieHsid u3 HUM CYETMALLL unxenep A.M. Tlanames-
CKUH. S JMYHO BHIAEN H TOMOTall 3aKa3YMKaM B HaJlake M KaIHOpPOBKe
Tpaekrorpagos Toasko T-9 u T-10.

Tpaektorpadp T-9 (1959 ron) skcriyaruposancds B OKB 3aBoaa
uM. @. DHrennca, r. JIeHHHrpag /Uii MOJENHPOBAHMS ITIaBHBIM 00pa3zoM
3JIEKTPOCTATHYECKUX KIMCTPOHOB. PykoBogun 3tumu pabotamu B.C. Me-
JIOBHKOB BBICOKOKBATM(HUITUPOBAHHBIA MHXKEHEP U 00aATEIbHBIA YeI0BeK.
ITo3aHee MBI MOCTaBUIN B 9TY OPraHH3alHIO APYroH Tpaekrorpad cepuH
T-14 - T-140.

Tpaektorpad T-10 (1959 ron) 6su1 nocrasneH B r. Jlenunrpan 8 CKb
Anamutuyeckoro mpubopoctpoenus AH CCCP s naboparopun macc-
CIeKTpoMeTpoB. PykoBoaun stoii nabopatopuein A.M. lllepereBckmii.
Tpaextorpadp uCronb30BaJICSs N1 MOAENHPOBAHUA JEKTPOHHBIX M HOH-
HBIX ONITHYECKUX CUCTEM MAacC-CIIEKTPOMETPOB.

O6a 31H Tpaektorpada co34aBalUCh NMOX PYKOBOACTBOM A.A. Xura-
peBa c1. umkeHepoM K. A. I'opojkaHKHHBIM.

Moii npuxon B rpynny T

B mae 1960 rona s 6s11 npurnamex Ha kadeapy A.A. JXKurapeBbIM (To-
raa pykosoaurenem rpynmsl T) Ha JODKHOCTH CTapuIEro MHXKeHepa H 1
HIOHS MPUCTYITHI K paboTe.
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Torza rpymma cocrosna u3 pykoBoautens AHapes AJeKCaHIpOBHYA
JKurapesa n umxenepa Bonoan Kosensuesa. B xomHare cTosn kaden-
paieHBI TpaekTorpad co mxadom snektponukn T-10 u anexTponuTHYE-
CKO# BAHHOH MEXaHHYECKHX Y3/10B T-9. B TOM e MOMENIeHHH HaXOMUICA
TpaexkTorpad), KoTopeli paspabareisan acnupant I'.A. Tarysosa D.H. I{si-
TaHOB.

[N

3a KOpPOTKO€ BpEMS A II03HAKOMUWJICA C KOJUIEKTHBOM Ka(bellpbl.

Cepus T11 (1960 — 1961)

B TeuyeHHe nepBoii Heaenu paboThl s MOTYYMI 33JaHHE H3TOTOBHTh B
9K3eMIUIApa SNIEKTPOHHMKH TpaekTorpada ans OKB MockoBckoro 3aBona
371E€KTPOBAKYYMHBIX NPUOOPOB B J1a00PaTOPHH JIEKTPOHHO-Ty4€BHIX H (O-
TOJICKTPOHHBIX IpHOOpOB. MexaHH4ecKHE Y31bl ObUIM  3aKa3aHbl
A.A. XurapesriM panee.

Pa6oTas Mo pacnpeieNcHHI0 B Te4eHHE TpeX JeT Ha NpeNpPHSATHH,
a/sa 701 s npHoGpen NpaKTHYECKHii ONBIT 10 pa3paGoTKe, KOHCTPYHpPOBA-
HUIO ¥ M3rOTOBJICHHIO (B MACTEPCKHX NPEANPHATHS) BCAKOTO POAA dIeK-
TPOHHBIX YCTPOHCTB. [Tony4eHHoe 3afaHHe NoKa3anoch MHE JOBOJIBHO He-
cnoxueiM. C Bonone# KozenbleBBIM MBI H3rOTOBHJIM BCE HEOOXOOUMBIE
4epTexH U caanu 3akas B JIIM. OxHako Te cpokH, B KOTOpEIE 1 06s3ancs
BCE H3TOTOBHTH, KOHEYHO, OBIIH cOpBaHbl. Sl MPHBHIK, paGoTas B SAIIHKE,
4TO IMIACCH JICKTPOHHUKH M COOTBETCTBYIOLIME OJOKH HM3rOTaB/IMBAlOTCH
MakcHMyM 1,5 mecana. Onnako B Hamux OIIM cpoku 6bLIHM COBCEM mpy-
rue. MBI IOy4YHIH HX NPaKTHYECKH depe3 rod. Bes 3eKTpoHHKa B HTOTe
Oblia CMOHTHPOBaHA HaMH TONBKO K Jiety 1961 rona M Ml B TeueHHe Me-
Cslla YCIEIHO CAANH MaIlHHbI 3aKa3uHKy.

B mponecce cnaum tpaekrorpaga T-11 B nabopatopuu GoTOIMEKTPOH-
HBIX MPHOOPOB s ONHM3KO MO3HAKOMMICA C JBYMS KPYNHBIMH CIELHATH-
CTaMH 110 pa3paboTKe M CEPHHHOMY MPOM3BOACTBY (HOTOIIEKTPOHHBIX YM-
Hoxuteneit A.I'. bepkoBckum u B.I'. I'ycensHukoBeM. Hame cotpyaumnye-
CTBO MPOJOJDKANOCE MHOrO JieT. Onu B 1966 r. mepemuin Ha pabory B
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HUWHWT, rae npoaomxuny paboTy Haa HOBBIMH pHOOpaMH, B TOM YHUCTIE
¥ ¢ Hamed noMmoupro (Tpaextorpad T-14B — 1967 r.). Jluunas mpyxba
MEXIy HaMH [POJOIXKAETCS JI0 CHX ITOP.

Ha T-11 B nabopatopuu @3 npubopos 6bu11 paspaboransl U 3amynie-
HBl B cepuiiHOoe mpou3BoacTBo PIY-63, OIY-65, OGIVY-73, OBVY-75,
O3Y-76 u ap. Ilo or3eBy A.I'. BepkoBckoro 3koHOMHYECKHH 3PPEKT OT
npuMeHeHus uis pa3pabotku POV Obin 0YEHD BHICOKHM.

Cepusa T12 (1961 — 1963)

B 1959 rony A.A. Xurapes 6bin1 B HayyHOH komanaupoBke B KHP.
Otryna oH npuBe3 IOrOBOp Ha pa3paboTKy ¥ M3roTOBJIEHHE TpaeKkTorpada
st yHuBepcuTeTa LluHbxya. B Teuenue 1961 — 62 ronos B rpynme T Obun
CIIPOEKTHPOBaH HOBbIH TpaekTorpad Mogenu T-12.

Bbiny monHocThIO NepepaboTaHbl 3JeKTPOHHUKA (ITaJIbYHMKOBBIE JIAMIIHI,
MOIyJIbHO-0J104Hast KOHCTPYKLIUA, CAMOAEIbHBIH KOHTPOJBHBIH OCIHILIO-
rpad) U MexaHdveckue y3iibl (KOHCTpykTop A.M. [NanameBckuil, qu3aitnep
M.H. I'anaBtus). 3T1OT Tpaektorpad Obut H3roTosieH U aerom 1963 rona
oTmpabieH 3aka3uuky B KHP. B mpouecce moarotoBkH K OTIIPaBKE BO3-
HHKJIA KOJUTM3UA. SIUIMKM JJif YITaKOBKH OBLIH M3rOTOBJIECHBI U3 OOBIYHBIX
CTpOTaHbIX JAOCOK, OJHAKO BBIACHHJIOCH, YTO JUIS M3TOTOBJICHHS Taphl Ui
U37IENUH, MOCTaBIAEMBIX 3a TPAHHILY, MOXKHO HCIIOb30BATh TOJIBKO AOCKH
6e3 equHOroO cyuka. Bee SIMKH NPUILIOCH TEPEAebIBaTh.

Tpaextorpad T-12 B 1964 romy skcnonuposaincs Ha BJHX CCCP
(ectb $oTO), a yyacTHHKH pa3paboTkH ObUIM HarpakAeHbl MeNalsMH: py-
KOBoauTenb paboTtel A.A. Xurapes — 3omoroii, ct. umxxeHep P.E. Enucees
— cepebpsHoii, nmxenep B.I'. Kozenbles — 6poH30BOi.

B 1964 roamy stoT 3x3eMiuiAp Tpaekrorpada 6sin npogan B Kb 3aBona
«OnbTan (r. Enem) a1 KOHCTpYHPOBAHHS 3JIEKTPOHHO-ONTHYECKHX CHCTEM
3JEKTPOHHO-JIy4eBbIX TPYOOK.
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Cepus T-14 (1963 - 1970)

B 1963 romy Kadenpa yacruypo nepeexana na Kanmpckoe mocce. Ha
HOBOM MecTe 4acTh rpynmsl T pasmectunack B b-315 1 b-311, a wacts oc-
tanack Ha Cokone. Eme Ha Cokone Hayanachk pazpaboTka HOBOTO MOJENb-
HOTO psla TpaeKTorpadoB A1 NOCTPOSHHS TPAEKTOPHH 3apshHKSHHBIX dac-
THII C y4ETOM COOCTBEHHOTO 0OBEMHOTO 3apsja Imyyka — cepus T-14.

MounenupoBanne BIHAHUA COOCTBEHHOTO OOBEMHOro 3apsja Iydka
6bUI0 OCHOBAaHO HA METOJE KOPOTKHX NMPHIOHHBIX TOKOBBOAAIIMX 3JIEMEH-
TOB, MPEUIOKEHHBIX H AETanbHO paspaboraHHbIX A.¢.-M. Hayk B.C. Jly-
komkoBbiM (HUH Hcrok),

MexaHHYeCKHE Y3IBl NpeAbIIYIHX MOJENeH HMENM Al HEIOCTATKOB,
B TOM YHCJe Hepa30OpHOCTh Kapkaca BaHHBI, CTOJA, YTO CO3JABAIO TPYA-
HOCTH TpH TPaHCIOPTHPOBKe TpaekTorpagoB K 3aka3unkaM. Kpome Toro,
Ul JaNbHEHLIero MOBHILUCHUA TOYHOCTH MOJEIMPOBaHMA MOJNA W IO-
CTPOCHHS TPAeKTOpHH OBUIO pelIeHO YBENHYHTH pa3Mephbl BAHHBI H CTOJA,
HepeiTH Ha MHTAaHHE BaHHBI HanpshKeHHEM 6osiee BBICOKOH, HexenH 50 I'n,
yacroTsl — 385 I'l.

3a ocHOBY pa3paGOTKH HOBO# cepHH TpaekTorpadoB OBUIH B3ATHI He-
KOTOpble KOHCTPYKTHBHBIE y3ibl TpaekTorpagpa HUH Hcrok (¢ mobesnoro
cornacus pykoBomauTens naboparopun U.M. bneiiBaca) H HCTOYHHKH TTH-
TaHHA BaHHBI.

MexannyeckHe y3ibl TpaekTorpaga OblJIH CKOHCTPYHPOBAHbI 3aHOBO H
K MOMEHTy Iiepee3fia ObUmM H3roToBieHs! B OIIM M CMOHTHpOBaHBI B
B-315.

Ilocne nepexona Ha pabory B MOH A.A. XurapeBa mue O.A. Banpa-
HepoM ObLTO MOpPY4eHO BO3MNIAaBUTH rpynny T, koTopas Obla mepeHMeHO-
BaHa B Jlabopatopuio «KopnyckynsipHas ONTHKa» H MONy4HIa HOBOE
Honpioe noMemenne b-307.

3necy pabora Han cepueit TpaekrorpagoB T-14 mpomomkunack. ITos-
BHJIMCh HOBbl€ COTPYAHHMKH W MHOTO JHMIUIOMHHMKOB. BbUIH 3aKiIi04YeHsl J0-
roBOpHl Ha NOCTaBKy TpaektorpadoB HOBO# cepuH. OcobeHHO GONBIIYIO
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poJk B pa3paboTKe M M3rOTOBJIEHUH TpaeKTorpad)oB ChIrPajH: AUIUIOMHHK
a MOTOM aclHpaHT M HHxeHep Bonons AKCeHOB, DMIUDIOMHHK, a TOTOM
umkeHep JMutpuit Menrkos, cr. uixenep HUMUT Bonons Ca3oHos, au-
INIOMHHK, a MOTOM acnHpaHT Bonoas CanpHukoB. MHOro caenanM, oco-
6eHHO mpH coadye TpaekTorpagoB 3akazurkaM, TexHHK Hukonait Cemenu-
XMH, IUIITOMHHUK Bonoas Bypskos, nabopant Anuk llteinuuieiirep.

C OnarogapHOCTBIO BCIOMHHAKD CBOHMX AMIUIOMHHKOB BukTOpa Bo-
ponuoBa, Camy KoctvHa (oH cefiuac paboTaeT HayalbHHKOM OTIENa B
HHUHNHT), Bonoaro Jlapuonosa, Banenruna HeuaeBa, Cepres Msrkosa u
MHOTHX JIPYTHX.

B pesynbTaTe 3a HECKOJIBKO JieT ObUIH pa3paboTaHbl H OCTABJIEHB! 3a-
Ka3YMKaM:

T-14b  1967r HHUUT

T-140 1968 OKB 3-1a um.JHrensca
T-61 1968 HHUUDDA

T-14B 1969 B3OH

T-14K 1969 MUODH kah.20Y

Cepusn T-62 (1968 — 1971)

B 1968 romy 6bin 3akiroueH AOroBop Ha pa3paboTKy M NOCTaBKy Tpa-
extorpacda momenu T-62. Dtor TpaexkTorpad HMMesl MOJHOCTHIO TpPaH3H-
CTOPHYIO 3JIEKTPOHUKY H HOBYK) KOHCTPYKIIMIO BCEX MEXaHHYECKHX Y3JIOB
(zuzaitnep M. TanaBTHH, kOHCTpykTOp MHXeHep A.M. IlamaieBckwuii).
BeuIH M3roTOBNEHBI ABa 3K3eMIUIipa TpaekTorpada. OmMH NoCTaBjIeH 3a-
Ka3uMKy, Apyroi skcrnonuposaics Ha BJIHX CCCP (3onotas, cepebpsinas
¥ OpoH30Bas MeJalik) H 3aTeM OCTalICA Ha Kadepe.

B 1969 rogy moi#i gummomauk Bonoas CanpHHKOB mocie OKOHYaHHSA
HHCTUTYTA MOCTYIIHJI B aclMPaHTYpy, UMes XOpOIIHH 3alen B BHIE yd4a-
ctus B paspaborke T-62. Ou mocraBun nepen codoi CIOXKHYIO 3aa4y pa3-
paboraTh TpaekTorpag, ¢ MOMOIIBI0 KOTOPOr0O MOXHO OBUIO GBI CTPOHTH
TPAEKTOPHH 3apSIKEHHBIX YACTHLl B 3JIEKTPOCTATHYECKOM IIOJIE C YYETOM
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OODBEMHOrO 3apsi/a My4YKa U B HEOJAHOPOJHOM OCECHMMETPHYHOM MarHuT-
HoMm nosie. C mocraBneHHo# 3agaded Bonoasa ycnenHo cnpaBuics U 3aly-
THJI 10 9TOH paboTe KaHAUJATCKYIO JHCCEPTALHIO,

Hosas TemaTuka (1977 - 1995)

B 1977 roay B cBSI3H C MOJHBIM OKOHYaHHEM paboT 1o TpaeKTorpaq)a}M
na6opaTtopHs nepeexana B Gojee CkpoMHoe nomemenue b-322 «smecre» ¢
tpaektorpagoM T-62. OH B JanbHEHLIEM HCIONB30BAJICA TONBKO AJd
y4eOHBIX 1enei.

Hayanace paGora Haa COBEpIIEHHO NPYrod TEMAaTHMKOH M C OPYTHMH
3akasyukaMH. Bosee 10 net Benuch paboThl B 006/1aCTH KOMILIEKCA CHCTEM
(maccHBHOrO M aKkTHBHOro) npotuBoneiicTHs onacHoctd ITPO B ramma-
JHMana3oHe 3JIEKTPOMAarHHTHOTO M3IYYEHHs — Hay4YHO-HCCIENOBaTeNbCKas
pabora «[anakTHKa-14». B aTo#t paboTe mMpHHMMANH y4acTHe aCIHPaHT
E.B. IOmuH, Bea. umxkenep J.A. MeHbkoB, cT. HHxkeHep W.H. BucsAruH,
CT. HayuHbI# cotpymuux B.Jl. Jlanunos, nouent U.C. Ienpun, cT. maGo-
pant JI.T. Bnacosa.

Io pesynbTaTam 3Toii paboTel Mo acrupantsl E.b. 1Onun u U.H. Bu-
CATMH YyCNENIHO 3alMTHWIA KaHOMJAaTCKHe auccepraudu. HaywHo-
HccnenoBaTenbckas pabora «lamakTuka-14» Ha koHkypce mydmux HHP
Munsyza CCCP 3ansna npH30BO€ MECTO, a €€ yYaCTHHKH HarpaXJcHBI
MeJaIsMH.

JaneHeiimas paboTa Benach N0 aCHMMETPHYHOMY OTBETY CTpaTeru4ie-
CKO# 06OPOHHOM WHHIIMATHBE, @ HUMEHHO 110 MPOTHBOAECHCTBHIO CHCTEMaM
06HapyXeHHMs M DPAacllO3HABAHHA COBETCKHX 60EBBIX OJOKOB IMyYKOBBIM
opyxueM. B Heil npunuMamu y4acTie acnmupaHTel A.B. KokeBHHKOB M
I''A. Kyssmenko, A.B. HWsmaitios, W.H. Bucarun, B.Jl. [lanunos,
JL.T. BnacoBa. MatepuaJbl 3To# paboThl ObIIH HCIIOIb30BAHBI ACTIHPAHTOM
A.B. KoXeBHHKOBBIM AJs 3aMTHl AMccepTauudd. B 1995 romy Hay4Has
pabora B naGopatopun KO 3akoH4MIach B CBA3H C TPYAHOCTAMH ee (u-
HaHCHPOBAHHUSA CO CTOPOHEI 3aKa34HKa.
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IBIIII - ®311

Ha Coxoune. [Ipn nepexone Ha kadeapy B 1960 roxy A.A. Xurapes
obewan MHe U nmeaarorudeckyio pabory. OHa BHpa3Haack B IPOBEACHHH
nabopaTOpHBIX paboT CO CTyA€HTaMH JHEBHOIO M BEYEPHEro (GaKyJIbTETOB
B yueGHO# naGoparopuu DBIIII. PykoBoautens naboparopun U.I'. Mopo-
30Ba MpenoAaisa MHe a3bl meaaroruueckoi paborel. PaGoraTk co cTyzaeH-
TaMH 6bLIO OYCHB HHTEPECHO. 3aHATHSA NPOBOJUIHCE GPOHTAIBHBIM METO-
JIOM, 9TO M HO3JHEe B APYTHX By3axX Owuto Gomeroi peakoctsio. B mabo-
paTopHH Bce OBLIO YeTKO OPraHM30BAaHO: OMHUCaHHUs 1aGopaTOpHEIX paborT,
00pa3suoBble OTYETHI, XYPHAIBI, KypHall COCTOSAHHA 0060pyIoBaHHS CTEH-
J0B. 3aHATHA BMECTE C IpPENoAaBaTeNIIMH BelH JiBa 3aMe4aTelIbHbIX KBa-
muduuUpoBaHHEIX JabopanTta B.A. 3aliues u D.A. [Inues.

CryaeHTs! BRIONHAMM JabopaTopHiie paboTh: JHOA U KAaTOMbI, TPHOX
(XapakTepUCTHKH U HapaMeTpHl), MEHTO (XapaKTEpPHCTHKH H MapaMETphl),
3JIEKTPOHHO-Ty4eBas TpyOka, THpaTpoH OYroBOro paspsia, MOJylNpoBOA-
HHUKOBBIH AHOJI, TPaH3KCTOP.

Ha Coxkone ocHoBHyI0 Harpy3ky B nabopatopHu Beau M.I'. Mopo3osa,
A.A. XKurapes u cobmectutenu P.E.Enucees, A.H. Hactioxa u apyrue co-
TpyAHHKH Kadenpel. BecHoit 1963 roga mpemonaBaTeneM 1abopaTOpHM
OBIIII crana JI.A Braaumuposa.

B c¢BA3M ¢ pa3BUTHEM MOJNYNPOBOAHMKOBOH JJIEKTPOHHKH B Kypce
OBIIII Bo3HKKIa HEOOXOAUMOCTE HoJIee AeTaTbHOIO H3YyYEHHs MPOLIECCOB
B TPaJMIIMOHHBIX OHOJAX M TpaH3HcTopaX. Ha mepBoM atane B 1962 roay
OblIIM MTOCTABNICHB! HOBBIE, 3HAYUTENBHO pacUIMpeHHEBIe 1abopaTopHBIE pa-
60TBI 10 NOJYNPOBOIHHKOBEIM AHOAAM M TPAaH3HCTOPaM.

Ha Kamupckom mocce. B 1963 rony naGoparopus OBIIII 6bina ne-
pese3eHa Ha Kamumpckoe mocce. B moMemenun b-316 6puin pa3MerieHsl
cTapble Jabopatopusle credasl. B B-320 3akazaunsie B D1IM u u3roros-
JIeHHBIC «KOIHMH» CTapbIX CTEHAOB CO CTPEJOYHBLIMH MpHOOpaMH, peocTa-
TaMH " T.1. — 1abopatopus OBIIII-2. B 1964 roay Heii ObutH pa3paboTaHsl
H TI0CTaBJICHb! HOBBIE Na60paTOpHEIE PabOTHI MO TYHHEIRHOMY AHOAY, I0-
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J€BOMY TPaH3HCTOPY C p-n MEPEXOJIOM, KPEMHHEBOMY CTaOHIIMTPOHY H
THpHcTOpYy. HacTosmMx TUpHCTOpOB TOrAa AOOBITh HE YAAIOCH, H UCIIOJb-
30BaJIach H3BECTHAsA KOMOHMHALUSA U3 JBYX P-N-p U N-p-n TPaH3HCTOPOB.

B 1964-65 rogax pykosoautenem naboparopuu N.I'. Mopo3oBoit Grl-
A pa3paboTaHbl METOOMYECKHE MaTepHalsl K NMabopaTopHeIM paboTam
HPAKTHYECKH TI0 BCEMY ACCOPTHMEHTY 3JIEKTPOHHEBIX, HOHHBIX, JE€KTPOH-
HO-JIy4€BBIX H MOJYNPOBOAHHKOBEIX MPUOOPOB. TH MaTepHanbl ObUTH H3-
JaHbl OTAENBHOM KHHTOH B ATOMH3/aTe U YCNEIIHO 3allMINEHR B [IE1aro-
rudeckoM HHCTUTYTe M. B.J. JleHnna B Buje guccepTali Ha COUCKAHHE
y4€HOH cTereHHn KaHANAATa MeJarori4ecKuX Hayk.

B 311 ke roap nogBunack «Mojaay» Ha BHeIpeHHE B YueOHbBIH mporecc
TEXHHYECKHX cpelacTB oOyuyeHus. B pamkax sToit «Momel» B nabopaTopuu
OBIIII mox pyxosoactsom W.I. Mopo3oso#t MHOl0 Obina paspaboTana
CHCTEMa KOHTPOJIS MOATOTOBIEHHOCTH CTYAEHTOB K J1abopaTopHBEIM pabo-
taM «bapbep-2». Ora cucreMa npuUMEHsIachk B 1a0OpaTOpHH HECKOJBKO
ner. Ilo uaMnuaruBe npopektopa nmo y4ebHoi pabore U.T. 'yceBa Hamu
ObUT clenaH OKJIal B yNpaBlIeHHH KaJpoB MHHcpeaMaiia M mepejaHa
TeXHHYeCKasA AOKyMeHTalus 1no «bapbepy-2» 1d BHEAPEHUA 3TON CHCTe-
MBI Ha MpeANpHATHIAX MHHHCTEpCcTBa. «baprep-2» BeicTaBmsiica Ha BJIHX
CCCP u 6b11 0TMEUEH OPOH30BOIH MEIATBIO.

Ilo npeanoxenuio O.A. Banpanepa u nopydenuto M.T. I'yceBa MHoii
6pu1 paspaboTan Kypc gexkuuit o OBIIII ¢ MakcHManbHEIM IPUMEHEHHEM
TEXHHYECKUX CpeAcTB oOydenns. Aymutopus b-100 6nina ocHameHa Te-
JIeBU30paMH, BHUAECOKAMEpOH i JEMOHCTPalliH pealbHBIX NMpHOOpOB H
CIIOKHBIX H/UIIOCTpauui ¢ BBIBOJOM H300pa)KeHHH Ha TENEBH3HOHHBIE JK-
paHBbl, KHHOYCTaHOBKOM [UIs IEMOHCTpaLuH yueOHBIX KuHopuinsMoB. Moeit
paboTe moMora CelHAIEHO BbIAENIEHHBIH PEKTOPAaTOM aCCHCTEHT.

BBI70 MpoYNTaHO HECKONBKO KypCOB JEKUHH I CTyACHTOB (aKyib-
teTa K.

O nanpHeimeit cynnbe nabopatopuu DBIIII-DII] pacckazaHo B Boc-
noMuHaHusgx A.M. KopuryHosa.
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JlaGopaTopus BAKYYyMHOH TeXHHKH

B anpesnie 1976 roga pykoBoauTens nabopaTopur «BakyyMHas TEXHH-
ka» B.JIL. lllectak 6bu1 HampaBlieH Ha Hay4HYIO CTaXHPOBKYy B Kanany.
O.A. Banpauep NpeIoKHI MHE MPOJOIDKATE PyKOBOACTBO pafoTaMy 1o
co3nanuio Hoeoi na6oparopud. B.IL. Illectak ocraBua mocne ceba cgop-
MHPOBAHHBIH KOJUIEKTHB pa3pabOTYMKOB M HCIONHHTENCH B HX YHCTIE:
Jpouunn, Pagpko, H.B. Tarapunosa, H.E. HoBukos, K.A. BuHorpanos,
B. 3y6osckuii, [[.A. Menpko, C. Msarkos, B. PioTos, H. Ilasinos,
JI.T. Bnacosa u ap. KpoMe Toro, ObUIH FOTOBBI YEPTEXH HOBBIX CTECHJIOB.
ITo 3TMM uepTexaM ciejaH 3aKa3 Ha H3rOTOBJICHHE CTCHIOB Ha 3aBOAC
«Kpanr». B.II. lllectakom ObUIO 3aka3aHo M GOMBIICH YaCTBIO MOTYYECHO
KOMILIEKTYyIoLIee JIaGopaTOpHble CTEHAB! 000pyA0BAHHE.

Crapas nabopatopus GbUia JEMOHTHPOBaHAa U Ha €€ MECTE Hayanach
MOArOTOBKA K MOHTaXY HOBBIX CTEHOB. B momy 6putH npopy6JIeHBI IITpO-
OBl U1 Pa3BOAKH BOJABI U KaOENBHBIX KaHAIOB 3JICKTPONUTAHHUs CTCHIOB.
M Hauanace 3riepruyHas pa6ora.

JI.LA. MeHBKOBEIM OBUIM CIPOEKTHPOBAHBI M H3TOTOBJICHBI ITYJIBTHI
yIpaBJeHHs BCEMH J1aGOPAaTOPHBIMH CTEHAAMH C HEOOXOAMMBIMH GIIOKH-
POBKaMH HEBEPHBIX JEHCTBHMH CTYJEHTOB. bpuraga moa pyKOBOACTBOM
K.A Bunorpanosa pa3no0eiia B OOHHHCKE M IIpHBE3/a TPyObl 471 pa3Boi-
KH B J1a00OpaTOpHH BaKyyMa MpPEBapHTEILHOTO Pa3pekeHHs.

Hooe ogopmienue naGopatopuu momor co3gath b.A. Coxosos,
661BiHi HayaneHUK KB xadeapel, a B TO BpeMs COTPYAHHK OTAC/a BBICTa-
Bok 'KAD CM CCCP. «IllokonagHeii» MoTOI0K, OPUTHHATIBHOE OCBeElIe-
HHe, Oejble CTeHbl, Kapbl Ha TOPUEBOH CTEHe, KlacCHas J0CKa — €ro
unen. He yanocs peannsoBaTs ele oAHy 3ameyaTebHyro uaew b.A. Co-
xonoBa. OH NpeUIOXKHI Ha JalbHEH cTeHe 1a0OpaTOpPHH HamMCaTh «Io-
syur»: HAILIK HACOCBI HE ITOJAKAYAIOT!

Bricokuii npogeccHoHanu3M pa3paboTYHKOB 1a00paTOPHBIX CTEHIOB
T03BOJIMJI YCMIEIHO CAaTh Jlaboparopuio cHavana O.A. Baneauepy (1 ¢es-

202

pans 1977 roza), a 3aTeM M HHCTHTYTCKOH Komuccuu (15 anpens 1977 ro-
n1a). OceHblo HaYaJIUCh 3aHATHA B HOBO#H J1abopaTopuy.

JanpHeimas cyapba nabopaTopuut B BOCIOMMHAaHHAX Npodeccopa
B.II Illectaka.

O npenogaBaHHH .

Pa6oTass B HOYTOBOM slIMKe, A MpHOOpen mepBbld HEOONBIION OMBIT
npernoaaBaHus. MeHs NONPOCHIM NPEenoAaTh OCHOBBI (H3HKH MEPeBOJYH-
KaM oTJena MHbopMauuy. JTO 3aHATHE MHE OYEHb NMOHpaBWiIochk. Y mpu
npuxoae B MUODU s npaktnuecku cpasy cMOr HauyaThb IpernoiaBaTellb-
cKylo pabory.

Hauai 1 nodacoBukoM BecTH 3aHsTHA B Jabopatopuu OBIII], a, cTta
aCCHCTEHTOM, a 3aT€M CTapUIMM NpENOAaBaTelIeM, YHTaTh JeKuuH. Ilocne
3alIMThl KaHIUJATCKOH auccepranuu B 1970 rogy mMHe 6blI0 MPHCBOCHO
Y4EHOE 3BaHHE JOLICHTA.

3a Bce MpoLICAUIHE oAbl A ¢ OONBIIMM YAOBOJBCTBHEM IPOYEN He-
CKOJIbKO KypcoB Jiekuuit mo OBIIII, xopmyckynsapHOH onTHke, (u3Mke
3JIEKTPOHHBIX NMPHOOPOB, PHU3NUECKOH 3NNEKTPOHHKE, CNELHATBHON H3Me-
PUTENBHOH TEeXHUKE. ODTH KypCchbl YHMTAJUCh KaK CTyJAEHTaM [HEBHOTO
(A u K), BeuepHero, Tak u ciymarensM (akynpTeTa NepernoiroToBKy CIie-
IHAJTUCTOB MPOMBIIITIEHHOCTH.

bonemoe ynoBneTBopeHre s moiy4asa, pPyKOBOIS KyPCOBBIMH IPOEK-
TaMHM M y4ebHO-HCClIeI0BAaTENbCKUMH paboTaMu.

HurepecHo Obi10 paboTaTh ¢ AunuoMHUKaMH. Ha BCIO XKHM3HB 5 3a10M-
HHU1 paboTy ¢ Bonogeil AkceHoBwiM, Baneit HeuaembiM, Cameit Koctu-
HeIM, Bonoge#t JlapnonossiM, /JIuMoit MenbkoBeiM, Bonogeit CanpHuko-
BbIM, Kocteii baxoBeiM, Koneit JlobanoseiM, Xeneit KOaunbiM, enoii ba-
J10BHEBBIM, AHTOHOM KoO)eBHHKOBBIM, JI1060i BnacoBoil.

OcobeHHo pafnoBad MeHs Mo acnupanTsl: Boronsa CanbHukos, JKensa
KOnun, Urope Bucarun, Anton KoxeBHukoB. X HacTOH4YHMBOCTB, COO-
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PaHHOCTb, 3aMedaTeNbHas MOJrOTOBKA MO3BOJIMIIM MM YCIIEIHO 3alHTHTh
JHMCCEPTaLMHU.

B nocnequue rofbl 8 YMTAK0 JIEKUUH MO (PU3HYECKOH IEKTPOHHKE H
CrELHAILHOM M3MEPHTENFHOH TEXHHKE, NIPOBOXY 3aHATHA N0 HH(OPMATH-

K€ M NIPOrpaMMHPOBAHHIO.
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Bocnomunanusn npogpeccopa B.11. Illecmaka

.

PaguannonHo-yckopuTeabHan JadopaTropus Kadenpol (1969 — 1974)

B 1962 rony xadenpa 6a3npopaiace Ha Cokoine (yn. YcueBuua). B o
BpeMa KadeApa aKTHBHO MPOECKTHPYeET, W3rOTAaBIMBaeT B OKCIIEPHMEH-
TaJIbHO-IIPOM3BOACTBeHHBIX MacTepckux MUOU (OIIM MHU®DU) cepun
JMHEHHBIX YCKOpPHTENEH 3JeKTPOHOB, MOHTHPYS HMX Ha TEPPHTOPUH pas-
JIMYHBIX 3aKa34HMKOB, OIUIAYMBAIOIMX paboTy o gorosopaM. Hanpumep, B
I'ON — MOH (T'ocynapcTBeHHBII/MOCKOBCKHH OHKOJOTH4ECKHH HHCTH-
TyT) pabortaer rpymna B.B. Muzuna (B. Ulnmkos u ap.). Yckopurens
npeaHa3Hayaucs A8 oONydeHHs MalMeHTOB raMma-iydamu. MHoro cun
OBUIO MPHUIOKEHO K CO3JAaHHI0 «I'aMMa-TOJIOBKH» — MMILIEHH IJI KOHBeEp-
LIMH 3JIEKTPOHHOIO Jiyda B raMMa-iyd. PaboTol mo MoHTaxy yCKOpHTeNeH
y 3akaz4ukoB 3aHMManack M rpynma O.C. MunosaroBa (B.D. Bukynos,
H.A. CMupHOB U 1p.), KoTOpasi, HanpuMep, padorana B OOHHHCKE.

Ha Coxoine B «rapaxe» paboTan yCKOPHTEIb JIEKTPOHOB Y-12 (pyko-
Boautens B.®. 'acc, B.M. Jly6kos, B. bapatanuiukos, A. BockpeceHckuit
u 1p.). B naboparopun kadeapsr M. CHHeNsHHKOB pa3paboTan THTaHOBHIH
HMOHHO-COpOLIMOHHBIA BBICOKOBaKyyMHbIH Hacoc THC, koToprlit Hcmosnb-
30Bajics MpPaKTHYECKH Ha BCeX KadeapalbHBIX YCKOpHTENsx (B TO BpeMs
HOP/Ip! eme He ObITH H300PETEHBI).

B 1962 r. xadenpa BnepBbie OcynIiecTBISET Habop BTOpOH yueOHOM
rpynmel B-09a, a yueOHas udacte kadeapsl nepeexkaer Ha Kammpckoe
mocce.

Kopnyc 33 roToB elie He MOJHOCTHIO, @ IMEHHO B €ro nojJBaie Kaden-
pa IUIaHHPYET CO3/aTh YHHUKAIbHBIH KOMIUIEKC — pagHalHOHHO-
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yckopHuTenbHylo nadopatopuio (PYJI), onpenensiomyo He TOJIBKO MaTe-
puansHyo 6a3y kadeaphl, HO M €€ HICOJIOTHIO Ha IOJITHE OBl

B npasom kpeine kopmyca 33 B 1965 r., 3a 2 roaa no npunstoro B LIK
BJIKCM pewenns no passuruio HUPC — Hay4YHO-HCCIIEN0BATENBCKOM pa-
6oTel cTyneHTOB, yxke ycnemHo paboraer CKHb (cTyaenueckoe KOHCT-
PYKTOPCKO-HCCIeoBaTeNbckoe  6ropo) Ka(benpbll (pyx. H.C. Uenpun,
B.M. Ceetnos, A.IL. Bonkos u 1p.), co3aasiuiee yHHKIbHBIH mpubop —
[IIAITP (WHMPOKONMONOCHBIA H3MEPHTENb [ONOCOBBIX XapaKTEPHUCTHK).
Cryment B CKHbe Mor pacCUdTHIBaTH HE TOJBKO Ha JONOJTHHUTEIbHBIC
30 py6. B MecsLl (MOBBIEHHAA CTHIEHU y HALIUX [PYMNI HA 3aBHCTh OC-
TanpHbIM 6b1Ta 55 py6.), HO U Ha GyTtepGponsl, kotopeiMu U.C. Llexpuu
KOpMHMII Hac.

Toneko B 1968 r. 661 rOTOB MOABAJ, H YCKOPHTENE Y-12% nepeBo3nu ¢
Cokona B Manblii 6yHkep, a B anpene 1969 r. Muncpeamam CCCP Bbine-
nser 11 kadenpsr 40 yue6ubix craBok nog PYJL Takum obpasoM, Brep-
seie B CCCP co3maeTcs HaydHO-006pa3zoBaTenbHbIit LeHTp® Ha OOHOH Ka-
denpe. CraBku Gonbmue — ri1. urxenep — 150, Hay. ciyxGer 140, Hau.
cMenbl — 130 py6rieit, npu 3TOM 3TH yueOHble CTaBKH O3BOJIAIOT NONy4aTh
«moc 50% «no Hayke»® (32 yyacTHe B X03I0TOBOPHBIX paboTax). O6pa-
3YIOTCA cpa3y HECKONBKO TBOPYECKUX KOJLUIEKTHBOB: rpynmna ¥Y-12, rpymnma
V-17 (pyxoBomutenp gou. E.I'.IlatHoB, 3aM. pykK. TIJ. HHXCHED
B.IT. Lllectax, E.A. Hrirankos, C.C. Illadpasos, J. Ilnues, B.B. fxenko,
B.A. OctaHum, B.H. ProToB, b. MokiaHos, I''M. UepHbiiues,
B.A. O6nezun, JI.A. Bnagsuesckuii, A.M. Aunpees, A.H. Porosa u ap.),
rpynna  Y-27 (pyk. rn. wumkenep B.JL. Cenesnes, A. Opeun,
1O. Cymunun, O.H. JIswenko), rpynna NpoTOHHOTO HanpaBieHHA (PYK.

' 1967 ~ 1971 r. - TepHOA co3anus opraHos ynpasnenns HUPC (Bcepoccuiickuii coser no HUPC,
pecny6nHKaHCKHE COBEThI, COBETH MOCKBBL H JICHHHrpana) 10 HHHUHATHBE LIK BJIKCM.

2 V.12, V-17, Y-27 — ycKOpHTEIH 3IeKTPOHOB Ha Geryuteii onue Ha 3, 30 u 10 M3B, cooTBeTCTBEHHO.
3 Hayuno-o6pasoparenshsie uentpst (HOLI) - cTpyKTyphl, akTHBHO BHeApsemble B POCCHACKHX By3ax
c2000r.

4 Jlns MU®H 310 ManoaocTynHas Anls HHKECHEPOB IK30THKA.
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H.M. I'aBpunos, B. Kpacnononeckuii, B.H. Ilyukos, E.B.I'pomos,
P K. I'aBpunosa, .M. Ko3yes u ap.).

3afauy TpyMI pa3nU4HbL YCKOpUTeNb Y-12 cpouHo cobupaercs B TOM
BUJE, B KOTOPOM OH paboTan Ha Cokone — HeoOxoaumo obecrneyuts pabo-
TBI 1O OONYYEHHUIO JUIA 3aKa34HMKOB, YCKOpHTens ¥Y-17, cobupaeMsli U3 of-
HOM ceximuu XapekoBckoro 2-x I'aB yckopurtens, momked obecnedqrsb
30 MaB ny4ok, yckopuTens ¥Y-27 (YCKOpHTENs HOBOTO Ais Kadenpsl mo-
KOJIeHHsA) A0keH ObTh ycraHoBjeH B OOHuHcke (B ®OU - dwusuko-
SHEPreTHYECKUI MHCTUTYT) AJs pagHallMOHHOH 00paboTKH 3EeKTpHYECcKO-
ro kabens, aBTOMOOHIIBHEIX MTOKPBILIEK U T.IL.

Taxum obpaszom, yxxe B 1969 r. pykoBoAcTBO kadenpsl Bcepbe3 3aHs-
JOCh HE TOJIBKO BOIPOCAMH pa3BHUTHA HAy4HBIX HCCIEIOBAHHH, OMavu-
Ba€MbIX 3aKa3yHMKaMH, HO U BOMPOCAMH KOMMEPLHAIH3ALHH HHTEJICKTY-
aIbHOH CODCTBEHHOCTH, TaK MOMYJIAPHEIMH B Haie BpeMs. PazpabatriBa-
IOTCS METOJHKA pacyeTra CTOMMOCTH 4Yaca paboThl C IIyYKOM YCKOPEHHBIX
3JIEKTPOHOB H, B CBS3H C 3THM, BOIPOCHI HCIOJIB30BAHUA M U3MEPEHUs Ma-
paMeTpoOB YCKOPEHHBIX ITYYKOB 3JIEKTPOHOB, B YACTHOCTH B 30HE 00yde-
Hua. Kadenpa axtuBHeimum obpazoM B3auMoneHCTByeT ¢ XapbKOBCKHM
GH3MKO-TEXHHYECKMM HHCTUTyTOM (mupekTop mnpod. H.A. I'puinaes,
H.U. Mouemnukos, JI. Penpunues, B.B. Ilerpenko, JosOHs u ap.). Ko-
MaHAMPOBKH B XapbKOB, kOH(epeHIIMH B XapbKOBE, NPUOOPHI U IETaIH U3
XapbKoBa BOCIIPHHUMAHCH HAMH KAK YacCTh HALICH JKHU3HH B TO BPEMH.

C ampens 1969 r. o 24 Hoa6ps 1970 r. B pexxume 12-yacoBoro pabo-
yero aHA co3pasanca PYJI-17. ATMocdepa 3HTY3Ha3Ma, KaXKeTcs, OXBATH-
na Beck kopnyc 33. I'pynmme momMorand Bce, HampuMep, Ipynmna Jof.
0.C. Munosanosa (b.1O. boraganosnu, B.®. Bukynos, K.A. Bunorpanos,
B.H. Jpounn, H.A. Pagsko u ap.) He TolsKo noMoraia B 6opsbe ¢ UcKIIto-
YUTENbHO  KANpPHU3HBIM  3aJalOlMM  MarHeTpOHHBIM  T€HEpPaTOpOM
«Py6uH-1», HO ¥ paboTaya B cocraBe pabouux CMeH. DHIHKIIONEANCT, TO-
raa emwe pouent O.C. MunoBaHoB, MO CYIIECTBY, OCYIIECTBISUI HAyYHOE
pykoBoacTBo PYJlamu. IMeHHO nipH €ro y4acTHH yJanoCh BBECTH B CTPOH
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MoxyssaTop knucrpoHa KUY-12 u nobemuTh HE TOJMBKO KamnmpH3Hyo (op-
MupyoLIyo guauio Ha 300 k3B, HO ¥ crIpoe TpaHCHOpPMAaTOpHOE Macio,
Kcrtaty, cyxoe macno go6sianocs y cynpyrd A.B. llaneHoBa (B TO BpeMs
pykosoauteins rpynnel JJUHYC u nekan dakynbrera «B»), paboTaBiueii
Ha palOHHOM MOACTAHLIMH.

PazmocTh co3umanus orpa3unack H Ha yopauctse PYJloB — B Oynymem
H3BECTHBIH B MHPOBOM MaciuTabe XyNOXKHHK — BBITYCKHHK Kadeapsi
M.M. 3naTkOBCkHMil — HA 3aNIMTHBIX ABEPAX M300pa3ui KapTHHBI, BIIEYaT-
nsiomue U cerofHa. CTaHKH B MAacTEPCKOH, JIEKTPOMAILHHEI, IyJ1bTOBOE
obopynoBanne OBIIM TOKpamieHbl B CBeTIble ToHa (oOumi 1au3aiin
B.IL Ulectaka 1 A.M. AHapeeBa). Mbl yCTpOHIH OrpOMHBIH aKBapuyM,
KOTOPHIE CTOMT M cerofHA (rnaBHele polboBonel B.H. ProotoB u
A.H. Poroza). MHoro cun BIOXHIH B ofuiee Oeno 3aB. jaGopaTopHaMu
A.A. loragus u B.A. ITonskoB, ¢ KOTOPEIM MBI, HarpuMep, 100buTH B OH-
KoLieHTpe Ha KamMpcKkoM Imocce naMiibl ¢ KpYIJIBIMH (Kak TabJIeTKH) ma-
(b oHaMH, KOTOpsIE H ceHuac CTOAT Ha Ko3bIpbke BXxoza B PYI] (teneps PYJI
Ha3bIBAETCA LUEHTPOM).

ITyneT ynpasnenus — netuie B.A. O6ne3uHa He H3MEHWICA BHEIIHE U
ceronns. KaGenpHble KaHANBI — 0, CKOJIBKO BPEMEHH MBI NIPOBENH B HUX! A
NpHTO4YHO-BBITAKHAA BeHTHIAuHA?! Kak-To Ha TexcoBere kopmyca 33
B.H. ProToB ckazan, 4to ... mpobiieMa BEHTHJIAUMH OyAeT peluaThscs ...
IlpencenarenscrByromuii A.B. HlajisHoB BO3MyTHICA M monpocui Ooiee
HHMKOT/Ia HE Ha3bIBAaTh TEXHHYECKHE BOIPOCH NMpobiaeMaMH.

U Bot 24 Hos6ps 1970 r. cocTosnack nepsas pabouas cMeHa Ha YCKO-
putene Y-17. B 3toil cMene paboranu HavansHuk cMeHwl B, Illectak,
A. Cenrokos, B. O0dnesun, B. [llabpos, B. Kynunos, b. Bormanosuu. 3aga-
HHe Ha CMeHy BBRIIIAAEI0 ciaeayomuM obpasoM: 1. Ilponssectu BriIIOUE-
HHe yckopurens. 2. [IpoBeputs pabory otnensHbix 610k0B. 3. CHATH yac-
TOTHYIO XapakTepucTHKy U 4. H3MepHTh 103HBIE MONA B NOMEILEHHAX,
NPHMBIKAIOIINX K YCKOPHTEJIBLHOMY 3a1y.
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KoHeuHo, MHOTO BPEMEHH MpPOILIO, MHOIOE U3MEHHIIOCH, 3aMEHEH J1a-
e YCKOpAIOILUI BOTHOBOJ yckopuTens Y-17, HO Takke Ha HeM paboTaeT
Anexcannp Maiiopos, yckopurens Y-12 3aMeHEeH Ha ycKopHTens Y-28,
KOTOpbIi co3maBanics mox Aesu3oM O.A. Banbanepa «kadeiapa momkHa
€O3JaTh YCKOPHTENb, JEMOHCTPHPYIOIIMH ee Hay4HBIH moTeHuUHam». Bce
npogeccops! Kadeaph! NOMyYHIN 33/1aHAS 110 pa3paboTke CHCTEM yCKOpH-
Tend, pykoBoAH1 paboramu npodeccop AnaTonuil AnexcaHaposuu ['nas-
KOB.

MHorux M3 tex, kto co3maBayn PYJI, yxe HET ¢ HaMH, HO HX ACTHILE
KHBET, MyCTh TEHEeph 3TO H He Kadeapa 3IeKTpOdH3IHYECKHX YCTaHOBOK,
HO Kadeapa MOXET ropaHTBCS CAETaHHBIM, TOPANUTCS KOJJIEraMH, MOMHHUTD
HX BceX MO HMeHaM. «PynoBckas» 4acTh UCTOpHH KadeIpbl HE IO0JDKHA
6bITb 3a0bITa, OHA BO MHOI'OM MPEABOCXUTHIA KOHLEMLHH COBPEMEHHOTO
BY30BCKOTO MEHEKMEHTA.

2. BakyymHas na6opatopus (1974 — o HacTosiliee BpeMs)

s Mens Bce Hauanock ¢ W.C. llleapuna, KOTOpBIA, BCTPETHB MEHS
OIHaXIBl OCEHbIO 1974 r., cTporo cnpocui, No4YeMy g eule He CXOOMI K
O.A. BanpaHepy H He NONPOCHJ NEPEBECTH ceOd Ha NOMKHOCTh MpPEnoja-
Barens. Okasaioch, uto O.A. BasibaHep 3aTes1 HOBBIH 60NBIIOH MPOEKT —
MOJIHasg MOJEpHH3alHsa yueOHpix nabopatopuit kadenpsr B kopnyce b. B
CBSI3H C 3THM OH 1oAOHpall JIoAeH /U1s BbInojHeHHs paboT. Tak kak s B 310
BpeMs 3aKOHYHI 3a04HYI0 acnupanTypy MU®DU, u xanaupaTckas guccep-
TaluMs y MeHs Obula roTOBa, s COIVIACHJICH BO3INIABHTh IPYIIy, CO3Jalo-
uryro nabopatoputo «BakyyMHas TeXHHKa».

Ha xadenpe cyniecTBOBaI XyA0KECTBEHHBIA TPOEKT, BBLIMOJHECHHBIH B
XYAOXECTBEHHOH MacTepckoit ["aJlaBTHHBIM, CylecTBoBajia obias KOH-
uenuusAs ~ HOBOM  naGopaTopuy, — TpeNNIOKeHHas  npodeccopaMu
M.U. MenbmnkoBeiIM H AL.A. [1a3koBeiM. HaM mnpeacTosyio BOMIOTHTH
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IJ1aHel B peanbHOCTh. [IpencTosno cos3nate YeThlpe MHOTOQYHKLHOHAID-
HBIX 1abOPaTOPHBIX CTEHMA, 0OECICYNBAIOLIMX ITPOBEAEHHE OT 4 10 5 1a-
Gopatopupix paboT Ha kaxaoM. OcoGoe BHHMaHHE yaeNnsnock 1abopaTop-
HBIM paboTaM, NocBsueHHEIM OBM-MozenupoBanmio paGoTsl BakyyMHO
YCTaHOBKH H pacyety Ha 9BM npomnyckHo# crocoGHOcTH TpyGonposoaa
METOAOM CTaTHCTHYCCKHX HCTBITaHHI MonTe-Kapio.

17 cotpynHHKOB Kadeaphl GBITH NPHINIAIIEHB A Y4aCTHs B 3TOH pa-
Gore. Ilon pykoBonctBom B.IL Illectaka (koopauHaTopsl pabor —
C.T. Msrkos, E.I'. CtemanoB) Obuim cosgamsl rpynnel P.E. Ennceesa
(0.A. MenbkoB), K.A.Bunorpanosa, A.T. Tparosa (¥0.K. Maiiopos,
H.H.Ilasnos), H.B. Tarapunosoit (H.E.Hosuxos), B.H. Ilponnna
(H.A. Pagpko), B.H. ProTona (B.A. ITonsikos,
T.M. IleuaTHukoBa, JI.T. SAxoBnes).

C.B. Kamanus,

IIpoGnempl, BO3HMKIIKE TpPH CO3NAHHH 1aGOPAaTOPHH, MOXHO pasje-
JIMTE HA: TEXHUYECKUE — MBI HE 3HAJIH, KAKUM 00pa3oM OGbeAMHHUTE HAEH H
TEXHHYECKOE BCilTIOLIEHHE (TEXHHIECKOH NOKYMeHTAluM He ObLIO); MaTe-
pHanbHBIe — NPAKTHYECKH HE ObLIO NpUOOPOB, BaKYyMHOM apMaTyphl; Kaj-
POBBIE ~ 1IOCJIE OTPOMHOM paboThl, npoBeaeHHoM B PYJI, a ocHOBHEIE HC-
HOJTHHUTENIM YyYaCTBOBAIM B co3faHuH PYJla, y coTpynHuKoB yxe He 65110
OBLIOTO 3HTY3Ma3Ma; H, HAKOHELl, BPEMEHHBIE — 6bUI MOATOTOBIEH MPHKA3
mo MUOH or 06.01.1975 Ne 6, moamucanHeli pextopom MUHOU
B.M. KonoGawmkuaeiM 0 mosiepau3anuu yueGHol nabopatopun «BakyyM-
Has TEXHHKa», B KOTOPOM CPOK BBOJa 1abopaTopHH B AeiCTBHE ObLI yCTa-
HoBseH Ha 10 deBpansa 1977 r. — Bcero asa roaa. o 01.05.1975 r. Heob-
xoxuMo Obino paspabotars paboume weprexu, ao 01.10.1975 — npoexTsi
Ha CTPOMTENbHBIE paboThl H T.A.

IIpHiocs M3MEHHTE HAyaNbHBI XyJDOXKECTBEHHBIH MPOEKT, MNpH-
LUIOCk OTKa3aThCs OT MHOTMX TPaAHULHOHHBIX «BAKYYMHBIX DPEIUEHUI»,
HanpuMep, TaKMX KaK MCIONB30BAHHE KOPOTKHMX (OPBAKyyMHEIX TPaKTOB,
TNpEBAPHTENBHAA OTKAYKa MArHMTHBIX 3JIEKTPOPA3PAAHBIX BBICOKOBAKY-
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YMHBIX HAaCOCOB COPOLIMOHHBIMH, HCIIOIb30BAHHE CHCTEM IIPOrpeBa BaKy-
YMHBIX YCTaHOBOK, HCIIOJIb30BAHHME KHIKOTO a30Ta M T.1I.

KoHcHanyM, B KOTOPBIH BXOAWIU ONBITHEHIINE BaKyyMIIMKH Kadenpsl
- M.U. MeubmukoB, [L.H. Yuctakos, b.M.Ilonos, A.A.I'na3kos,
P.A. MunosanoBa, H.B. Tatapunosa, H.E. HoBukos, A.A. Jlykames,
E.I'. CtenaHoB — 00cCyzaajld H OTBEprald HAEH, CCOPHINCH H BO3Mylia-
JIMCh, KOPPEKTHPOBAJIM M JONONHAJIN H, B KOHEYHOM HTOre, YTBEPAHIH
npoexT B.I1. lllectaka, KOTOpPbIii BOMIOTHIICA B HOBYIO 1abOpaTOpHIO.

Bbuti HCHoNb30BaHEI BCE BO3MOXKHBIE M HEBO3MOXKHBIE KaHaJIbl M CBA3H
U MaTepHaJIbHOTO obecnedyeHus: BakyyMMeTphl tina BTh u BMb nony-
yid Ha 3aBoge HUM Bakyymuoil TexHuku B T. [leTymiku ¢ moMoumbio
M.H. MensmnkoBa — B Ty nopy 1. vExesepa HUH BakyyMHol TexHHKH,
BaKkyyMHble kiananel Tuna BOII Ha 3aBoxe «Bakyymmam» — B r. Kazanu
yepes cBiasu B [occHabe CCCP, Tteueuckarens I[ITH-10 u Macc-
cunexktpoMerp UIIJO — Ha 3aBone «M3Meputens» B T. JleHuHrpane uepes
I".J1. Cakcaranckoro, mamIibl JHEBHOTO CBETa, YCTAHOBJECHHBIE C Hapylie-
HHEM BCEX CBETOTEXHHUYECKHX HOPM BAOJb BCEH nabopaTopHu, HO CO3/1aB-
IIMe HEMOBTOPHMBIA 00nmuK nabopaTopuu, OBLIM NPOCTO BBHIMEHEHHI Ha
CIHPT.

3akunena pabora. KpoMe BbllieynoMsaHyTbIX 17 cOTpyAHHUKOB Kadel-
pel eme 22 cOTpyIHHKAa Y4acTBOBIM B 3THX paborax. CTpouTennHbIe,
TIPOEKTHBIE, IIEKTPOTEXHHYECKHE ¥ pacyeTHbIe paboTHI LN OJHOBPEMEH-
Ho. 3a noATopa rofa yAajiock PEIINTh NOYTH BCE NPUHUMITHAJILHBIE BOIIPO-
CBl, MO3TOMY KOTJa BCTal Bompoc OO0 OThe3Ae pyKOBOAMTENs paboT
B.II. llecraka Ha 10-MecAYHYIO CTa)XKHPOBKY B KaHai[y, O.A. Bansanep
npHHAN peliuenne o 3amemieHHH B.I1. Illectaka Ha P.E. EnHceesa, koTOpsIi
¢ 6reckoM JioBen HayaToe cooba aeno no TpuymdansHoit cnaun nabopa-
TOPHH UHCTUTYTCKOH KOMHUCCHH 15 anpens 1977 .

CrnenyeT 3aMeTHTE, YTO HoJaBisioliee OONBIIMHCTBO PELICHHH TOTO
BpeMeHH ce0s ONpaBaasv, NO3BONWIH He TOJBKO ofecneuuts Gecnepeboii-
HYIO 3KCIUTyaTanuio 1abopaTopuy Ha NpoTseHUH 30 JIET, HO H COXPAaHHUTh
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€€ MPEeKpacHbBIN BHEIIHUN BUJ 0€3 Kakux-IU00 CyleCTBEHHBIX MaTepHalib-
HBIX BJIOJKEHUH.

Ilo Tpaguumu, cnoxuBueiics Ha kadeape, naboparopus «BaxyyMHas
TexHuka» Opia npeacrasnena Ha B/IHX CCCP. 310 oka3anoch HEMPOCTO,
TaKk Kak Mbl HE MMENH BO3MOKHOCTH 3KCIIOHHPOBATH CTEH]] — KaxKAbIH
cTeH ObU1 YHHKaJIEH M ABJSUICA YacTBIO CUCTEMBI H HE MOr ObITh HH TNO-
BTOpEH, HH JEMOHTHPOBAH Ha BpeMs. TeM He MeHee, Mbl BEIIIOJHUIM H 3TO
3amanne kadeapel v B 1980 rogy moayyuiau CBOIO 30J0TYIO MeJab!

JloBeJieHHe 3anIaHUpOBaHHEIX 1abopaTOpHEIX paboT 10 mpaKTHYECKO-
IO UCNOJIH30BAHUA CTYASHTaMH B TeueHue 1977 — 1982 rr. Takke BEI3BAIO
3aTpyAHEHHs, He ObUIO XOPOINHX METOJHYECKHX MaTepHaJOB, HalpHUMep,
He ObUI0 ACHBIX W YETKHUX OmucaHuid jnabopaTtopHeix pabor, camu nabopa-
TOpHble pabOTH He OBIIIM OTIaXKEHbI VIS UCIIOJIB30BAHUS CTyleHTaMH. Tak,
YHUKaJlbHas  YCTAHOBKAa  CBEPXBBICOKOTO  BaKyyMma,  CO3[aHHas
H.B. TatapunoBoit u H.E. HoBukoBeiM, paboTana KIacCHO, HO 4Yepes
30 MUHYT B Helt CO34aBaJIC CBEPXBLICOKHH BaKyyM U AanbHeliel akTue-
HOCTH Ui CTy/I€HTa MBI IPUIyMaTh HE CMOTJIM, MIPUIIIOCH €€ NMepeenaTh.,
KomneroTepHsie nabopatopHsie paboTel, paspaboranasle A.I". TparoBeM u
H.H. TTaBnoBsIM, H CBSI3b ONEpaTOpoOB OHcILIeeB ¢ BrruncnurensHoH abo-
paropueit MU®U no Tenedony, ObUIH HACTONBKO HEHAJEKHBI, YTO CYHTA-
JIMChH CIIOKHEHIIUMU CpPeIH BCeX APYTHX.

Bo MHOroM Hac cmacalo TO, YTO Ha KaXIOM CTE€HIe N0 Huee
O.A. BanpaHepa mpeanonaragoch NpOBOIUTE 10 4-X pa3HbIX yabopatop-
HBIX paboT, To ecTh pe3epB ObIT TAKUM, YTO obecrneyuBay IpenojaBaTeb-
CKHMH MaHEBP M TEXHHYECKYIO CTPAXOBKY.

JlabopaTopus okasanack MPEKPACHBIM MECTOM s NIPOBEACHUS 3aHf-

THH 1I00BIX BHAOB CO CTYIEGHTaMH: Ha obopynosaHHM jaboparopuu «Ba- -

KyyMHas TEXHHKa» BBINOJAHEHO Oosee 40 TUIVIOMHBIX [IPOEKTOB, CO3AaHO
15 uzobperennii, oCcyILECTBICHBI: pa3paboTKa OCHOB TEPMOJHHAMHKH TeX-
HHYECKOrO BaKyyMma, pa3paboTKa OCHOB T€OPHH NUHAMHYECKHX BaKyyM-
HBIX CHCTEM, B TOM YHCIe, co3fanue nuddy3noHHOro crnocoba u3MepeHus
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JaBeHHs B OOJACTH HM3KOTO H CPEJHEro BaKyyMa, HCClelOBaHHE IOJIeH
MOJIEKYJISPHOI KOHLIEHTPALMH OCTaTOYHOTO ra3a B paBHOBECHBIX H HEPaB-
HOBECHBIX CHCTEMAX, H3MEPEHHE JIOKAIBHBIX NTapaMeTPOB BaKyyMa H T.IL.

C 1982 roaa B 1abopaTopuH Ha4ajuach pa3paboTka CHCTEM AHArHOCTH-
KM TMyYKOB YCKOPEHHBIX 3apSKCHHBIX YaCTHIl Ha OCHOBE 3JIEKTPOHHOrO
30HAHpPOBaHHA, KoTopas K 1992 roay mpHBena K CO3JaHHIO TEOPHH KOp-
IyCKY/SPHOTO 30HAHPOBAHHS NYYKOB YCKOPEHHBIX 3apAKEHHBIX YaCTHI
(B.I1. Illecrak, B.A. BopoHuoB). CrneACTBHEM 3TOH TEOpPHH CTana paspa-
GOTKa METOOB H Ccrnoco6oB M3MepeHHs Mpouis Mmyyka 4acTul 6e3 kako-
ro-11bo BO3MYILLIEHHS MOCIEIHETO.

3. Npodeccop Oner Anarosibesny Baxnanep

BesycnosHo, Oner AHaTosbeBHY OBLT BHIAAIOLIHMCS OPraHH3aTOpOM,
HAMHOTO ONEPEAMBIINM CBoe Bpems. 3a 30 yer pabotel ¢ OneroM AHa-
TONBEBHYEM TPOHCXOANIO MHOTO COOBITHH, CEeroaHs, oryisbIBasCh Ha3al,
MOXHO OJHO3HAYHO CKa3aTh, YTO OH ObL1 ycTpemiieH B Gyayuiee, oH Obl1
IPEKPACHBIM  YUEHBIM-OPTaHH3aTOPOM, KOTODBIH IJIaHHPOBAN JEATC/Ib-
HOCTh MHOXECTBA JIOAEH, OH OBLI MPEKPAaCHBIM ICHXOJOTOM, KOTOPBIH
PeaH30BBIBAT C MOMOLUBIO CBOHX KOJUIEr 3TH TUIAHbI MAKCHMAJIBHO 3¢)-
(EKTHBHO, OH CBOHMH IJIAHAMH TNIPEJBOCXHTHJI MHOXECTBO COBPEMEHHBIX
IIPOEKTOB, OH YMel HaxouTh GDHHAHCHPOBAHHME, Ka3aoch Obl, B TYNHKO-
BEIX CHTYalHsX, IPHBIIEKAs He3ayPAIHBIX H TONE3HbIX JIOAEH K AenaM Ka-
(eapbl, OH Bceraa JAOBOAHI HayaToe N0 KOHIIA, HHKOra s He BHAeN weda
KpPHYAlUHM MK yNoTpeGsiouuM HEHOPMAaTHBHYIO JIEKCHKY. OrpomHoe
suuManue Onera AHaTONbEBHYA K BOnpocaM odopMiieHHs moboi paboTs,
BKJIIOYAs MyOJIHKALHH O HHX, Y4aCTUE B BBICTaBKax M T.II., BCET/a MPEANO-
narano, 4To OH JOBepsAeT WUCTIOJIHHTENIO — UCMONHUTENL BCE CAENal mpo-
(hecCHOHABHO U TIOMOLIb €My HY>KHA TOJBKO NPH MPE3EHTalHH paboThI.
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[lIxona, koTOpyI0 MBI Bce mpouuH y «Ilanbl Banbaunepa», HaCTONBKO
dyHIaMeHTaIbHA H COBPEMEHHA, YTO HE SBISETCS CIy4alHOCTBIO TO, YTO B
HeaasHeM rpountoM pektop MU®OH A.B. [llansHOB M MHOTHE YIEHBI PEK-
Topata B 2006 T. SsBIAIOTCA BBIIYCKHHKaMH Kadeapsl, Hampumep,
b.1O. bornanosuy, B.W. Kamunckuii, H.M. I'aBpunos, b.A. I'openos, MHo-
rue Benymue negarorn MHUOHW - Beixogusl ¢ kadbeapsr OODV:
B.C. I'op6aros, B.C. Ilepmenkos, 3.i. [llkonsuukoB, A.B. Hecteposuuy,
H.H. Heuaes.

Bce, u3noxeHHoe B MOHMX BOCIIOMHHAHMAX, MOXHO ObLI0 OB HAa3BaThL
«BOCIIOMHHaHH# 0 wede», TeTonuck Kapeaphbl HEPa3PhIBHO CBA3aHA ¢ OHO-
rpadueii O.A. BapaHepa. Ero uckyccTBo moadopa U pacCTaHOBKM JIHOIEH
No3BONIAET Kadenape naxke cedyac B Tpyauedimee mis Poccum Bpems yc-
nemwHo  npoxomxare  paboty.  H.IIL Cobenmn, [I'.Il. ABepbsHos,
9.C. Macynos, H.K. Cadonoa, H.I'. CysopoBa — Ha HMX ceroass jeria
CYUIECTBEHHAs 4acThb 3a00T no >xu3HeobecneyeHnIo Kaeapol, a OHU ObLTH
HaiJeHbI U BOriMTaHBl caMuM «[lanod Bansanepomy.

K coxanenuio, HOBbIH BHTOK HCTOPHUH Kadeapsl — Kadeapbl «mocie
Banpanepa» cosnai 10 BpeMEHH C ApaMaTHYECKHMH COOBLITHAMH pa3Bajia
CCCP, dpopmupoBaHHeM HOBOH PoccHH, ¢ pe3KuUM MaeHHEM COLHMATLHOIO
CTaTyca By30B M IpenoaaBaTenieil. BosrnasusiieMy kadenpy B 5To BpeMs
A.H. /lunieHKo He NpOCTO TPYZAHO, @ MOPOH HEBEPOSTHO TPYAHO YAEpXKaTh
Ha YpOBHE TOT HMH/UK Kadeaphl, KOTOPHIH CKIaAbIBAICH AECATHIICTHUSIMH.
Onnako X0ueTcs OTMETUTh, YTO Kadeapa He CHAETCS — UIAET ee OMOJIOKE-
HME, CTAM [IPernoJaBaTENIMH MOJIOJbIE HHTEPECHBIE JIIOAH, KOTOPhIE BOC-
[HMTaHBl HA HAUIMX TPAAULIUAX — KadeaApe KUTh!
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O kagpeope, o0 O.A. Banvonepe, o HAH PAH u o cebe
C.K.Ecun

B nHos6pe 2006 roga s nony4un NpeAoXKEeHHE MOATOTOBHUTE CTAThHIO
s FO6uneiinoro c6opHuKa, mocBImEHHOro 60-neTHio kageapsl YCKOpH-
teneid MUOU. Ins Mens 3to Gonbiias yecth. Ilo-Buaumomy, B MUOU
MEHA CYMTAIOT CBOMM BHINYCKHHMKOM. Ha caMoM Jene TyT HCTOpHMA He-
CKOJILKO CIIOXKHEe. B MOeM JHIUIOME HAallUCAHO «... B 1951 r. nocTynun v B
1952 r. okoH4Ww1 MOCKOBCKHIf MEXaHM4eCKHH HMHCTHTYT». UT0ObI 00bBsicC-
HHTH 3TY 3alHCh TIPHACTCSA BEPHYTHCA Ha3aA JieT Ha 60 u Mo3BONHTHL cebe
HEKOTOpHIe OTCTYIUIeHHA. B 1946 r. MbI ¢ JpY3bsMH OKOHYHIH 7-10 MyX-
CKYIO ILKONY B I'. BopoHexe, 0T KOTOPOro nocie BOHHBI OCTaBaICs OIHH
OUTBIH KMpOHY, B nATepo H3 Hamero 10-«6» ABMHYJIHCH B CTONHIY IIO-
crynatb B MOCKOBCKHH 3HEpreTHYECKHH MHCTHUTYT. B To Bpems 3T0 Obln
mory4uii By3 ¢ 6000 ctyzentoB Ha 8 daxynererax. Jlupekropom MOU 6b1-
na B. I'ony6uoBa, jxeHa KpYMHOIO COBETCKOTO IOCYJapCTBEHHOTO M map-
THitHoro nearens, uneHa Ilonut6ropo LUK KIICC I''M. Manenkosa. Ha-
BEpHOE, 0THacTH 03ToMy MOU uMen TpH rpoMafiHbIX y4eOHBIX KOpITyca ¢
n1ab0paTOpUAMH, HACHILICHHEIMH COBPEMEHHBIM 000pya0BaHHEM; GoraTyro
TEXHHYECKYI0 OHOMHOTEKY € YMTaIbHBIM 3aJI0M, Iie Beeraa Obuia THIUHHA
U pabouyas oOcTaHOBKA; KIy0 ¢ 3PDHTENBHBIM 3aJI0M, HE YCTYNaBUIMM
GONBIIOMY KHHOTEaTpy, H JIOXKHHY MHOTOITXHBIX 3JaHHH OOLICKHTHH,
rae Obla BIIOJIHE YOBJIETBOPHTENbHAS YHCTOTA M HCIIPaBHbIH HHBEHTApb.

U BoT ueTBepO M3 Hac ObUTH 3auncieHsl: Buta OcmaukuH (cepebpsaHas
MeJalb) Ha TEIo-TeXHHUYecKui dakyiwreT; bopsa ['opGeHKO Ha 3J€KTpO-
TexHuyeckuit; Kupumn MpI3HUKOB | s (30510Tas MEAals) Ha THAPOJHEpre-
THYECKHH daKyIbTET.
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Jlerom 1947 roma 6sUI0 NPHUHATO MOCTaHOBJIEHHE 06 00pa3oBaHHH B
MD3H tak naseiBaeMoro «aeBaroro ¢axynbrera», Kyaa oTOHpanmd Haubo-
Jiee yCHEeBAWIIUX CTyAeHTOB MOH M 3a4HCIAIM HX COOTBETCTBEHHO Ha
2-i,3-i,4-#1 1 5-# kypcbl. Kypebl cooTBETCTBEHHO HMENH 0003HaYeHHs Oy-
kBamu: I', B, b 1 A. Ha xaxmoMm kypce ObUIO TpH IpyHIEI MO CIIELHATIBHO-
CTAM: 1-9 — JJICKTPOHHMKA, 2-8 YCKOPHTENH, 3- PEaKTOphl. Y MEHA OO0 CHX
1Op CoXpaHMJack nonapoyHas kHura «Kparkas 6uorpadus U.B. Cranuna»
¢ dakcHMUIBHON HaaNUChIo qupekTopa MOU B. IN'ony6uosoit: «Ctynenty
rpynnel 9I'-2 Ecuny C.K. 3a orandnble ycnexu B 1946-1947 yueGHoM ro-
ay». Takas oLEHKa, MO-BHIHMOMY, 01aronpHATCTBOBAJIA MOJIOKHTEIBHOMY
PCUICHUIO IO MOEMY 3asBJICHMIO C Npoch0o# O IIepeBojie MeHS Ha AEBATHIM
dakynbTer. Jlo Hac, KOHEYHO, YK€ JOLUIM CBEJCHHS O TOM, YTO 3TOT (a-
KYyJIBTET — CEKPETHBIN, UMEIOIIMH OTHOLICHHE K aTOMHOH (u3rke. MbI HH-
TYMTHBHO NOHHMMAJIHN 3HAYCHHE 3TOW OTpaciM U Hauled CTpaHbl MOCIE
npHMeHeHHs AMEpHKOH aToMHOH 60MOBI npoTHB SnoHuH. [lepcrieKTHBBI
paboTbl B yJILTBAaCOBPEMEHHONH 00JaCTH MPUTATHBAIU CBOSH pPOMAaHTHKON
U HOBM3HOH. BMecte co MHoit B rpynmy  9I-2 Obu1 3aumcien
K.II. Mbi3aukoB. B rpymmy 9I'-1 moman B.3.TopGenxko, a B 9I'-3 —
B.C. OcMmaukuH.

HexanoM ¢axynbTeTa OBUT M3BECTHBIM YYCHBIR-TEIUIOTEXHUK npodec-
cop ®PabpHKAaHT — COCTABUTENb U aBTOP IPOMAAHBIX TOMOB «Tabnuil Boas-
Horo napa». OnHol M3 mpoduIbHBIX Kadeap «BakyyMHOH TeXHHKH» py-
koBoawi npodeccop Tarynos. Ctonp y3koe Ha3BaHHe Kadeapsl ObUIO na-
HBIO CEKPETHOCTH. Bce paGoThl 10 yCKOPHTENIAM TOTAa CYUMTAIHUCEH 3aKpHI-
TBIMH H AK€ TETPAIH C 3alUCAMH JIEKIMH MbI ObUTH 00A3aHbI €XXeAHEBHO
CaBaTh HA XPaHEHHE B CEKPETHHIN oTAen. JTa Kadeapa AsBUIACch NpapoIu-
TenpHULEH Oynymen 14-it kabenpsr MUODU.

[IpenonaBaTenbCKuil COCTaB Ha MPOTSHKEHUH S et yueOs B MOU Grin
Ha CaMOM BBICOKOM YpoBHE. Ilepeuncnenue OaecTAMIMX TEKTOPOB 3aHAIO
Obl CIUMIIKOM 0OJBILIYIO YacTh 3TOHM cTaTbi. OHU CYMeNH MPUBUTEH HaM JI0-
00Bb M HHTEPEC K CBOMM IpeAMETaM. BONBIIMHCTBO SBIAIOTCSA aBTOPAMH
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npeKpacHbIX Y4eOHbIX mocobuid. S He Mory He BCHOMHHTH NEPCOHAIBHO
nmpodeccopa Marses CaMcoHoBHYa PabuHOBMua (YCKODUTENIHM 3apsKeH-
HBIX YacTHIl), KOTOPbIA Obln ponacTBeHHHKOM npodeccopa Boscu, pabo-
taBwero B 1IKB, ¥ mepexun Tskenple QHH BO BpeMs TaK Ha3blBaeMOTrO
"mena Bpaueh"; mpocdeccopa Yeuera (37eKTpHYECKHE MAILIMHEL), NMpodec-
copa I'ox6epra (ypaBHeHus Mardusuku), npodeccopa lllabara (teopus
GYHKIMA KOMIUIEKCHOTO mnepeMeHHoro), I'opaoHa (HadepraTenbHas reo-
MeTpHs), npenonasaresneil SBopckoro, Heryumina u MEHOrux apyrux. Kype
3KCMEPUMEHTANBHON AepHO# (u3nku Ben jaypear HobeneBckoi npeMun
npodeccop [laBen AnexceeBny UepeHKoB.

Ha nesstoM dakynsreTe B Ipymnmax OKasaics BeChMa BBICOKMM Ipo-
IIEHT CTYAEHTOB, NeMOOHIN30BaBLIMXCA U3 aPMHH 110 OKOHYaHHH Benukoit
OteuecTBeHHOHN BOMHBL. HecMoTps Ha nepepbiB B yuebGe, OHM HHCKOJIBKO
He ycrynanu mkoyspaM. CaMbiit craplini U3 HUX — Anekcelt Xabaxnauien
ObU1, OXaNyH, H Jy4muM ctyaeHToM rpynnbl 9I-2. Ilo okoH4aHMH HH-
crutyta oH yexan B UA® CO AH CCCP u, MHe mOMHHTCS, ObLI TaM 3a-
MectuTeleM aupekropa MHcTuTyTa.

EmuHcTBEHHOM XEHIIMHON Ha Kypce «I» Obuta Ang ABepuHa, He yc-
TynaBliasg OJHOKYPCHHKAM B MOCTH)KEHHHM CaMbIX aOCTPaKTHBIX mpeaMe-
ToB. 13 22 cTyAeHTOB rpynnbl y Hac Obino He Gonee 1-2 oTHOCHTENBHO
cnabBIX, HO XBOCTOB U OHM HE UMeNM HHKorxa. Tpoiika — Obula BechMa
penkoii oueHkol. [locne TpyAHBIX BOGHHBIX JIET MOJIOJBIE H HE OYEHB MO-
JIOZIbIE JIOMH XOpOLIO MOHHMAJM 3Ha4YeHHE BbICLIEro 06pa3oBaHUsA A HX
Oymymeii kapbepbl. COBETCKOE IOCyAapCTBO BCEMH CPEACTBAMH MOJJED-
XHBaJdo HayKy. EMy HeoOXxomuMBl OBUIM BBHICOKOKBIM(GHLHPOBaHHEIE
CTICHHATUCTBI, IPEXE BCEro B 00JIaCTH €CTECTBEHHBIX U TEXHHYECKHX Ha-
YK AJIs1 BO3POXKAEHHUS CTPaHBI IIOCJIE TSHKEJIOH BOMHBL bBIBIINE COFO3HMKH
opocunu Be3oB CCCP, pa3BepHyB paboThl O CO3MAHHUIO SAAEPHOTO OpY-
XU, U 3TOT BBI3OB HENb3s ObUIO HE NPUHATH. SnepHas ¢usuka Obuta on-
HO#M M3 caMBIX TpecTHXXHbIX HayK. Ha Qakynprerax 3Toro npoduns cru-
MeHANH OBUTM NOYTH B 2-3 pa3a BbIlIE, YeM Y T'YMaHUTAPUEB, U TOXOIHIIU
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10 70% ot pasMepa mepBbIX HALIMX 3apIiyiaT 10 OKOHYaHWH By3a. "Urto-TO
¢u3uku B nouete?" U B 3TH OTpaciu UUTH Hanboslee KPETKUE BBITYCKHHKH
KON M TEXHHKYMOB. [1oJIy4HB cieqHaIbHOCTh, OHH CTPEMHUIINCH Peai3o-
BaThCcA MO 3ToMy npodmmo. He npunomunaio ciyyas, koraa KTo-HHOYZb,
HMEWLIHHA CHeluanbHOCTh HHXKeHepa, GH3HKa CTPEMHJICA TIepeiTH Ha pa-
00Ty NPOAABLIOM HJIM CaHTEXHHUKOM HJIM (KaK CeromHs) kiepkoMm Oanka
pany MpuOaBKH 3apILIaTHI.

Slpko#i nMyHOCTBIO B Hawel rpynmne «9I'-2» 6sin Oner Banpanep. OH
ObL1, HABEpHO, JIET Ha 7 cTaplle Tex, KTo npHiuel B UHcTHTYT nocne 10-
netkd. OH mpomlea BOHHCKYIO CIy>kOy M HMMeN BBICOKMH aBTOPHTET Ha
kypce. OH yxe Obl 4elOBEK >KeHaThli, HMeJ ChIHA, HO OH JIETKO HaXOIHJ
A3BIK M C MIAAIUHAMH, U co crapmiMu. O6nagas 4yBCTBOM IOMOpA H CIIO-
coOHOCTBIO TIIy0OKO M METKO XapaKTepH30BaTh Jioxeil H coOBITHA, OH Ha
MPOTXKEHHH BCEH XH3HM OB LEHTPOM KPHUCTAIH3aLMH H BIOXHOBHTE-
JIeM HallHX IIHPOKHX H JIOKANBHEIX Bcrped. Oner ropopui: "Bel Monoxe u
y Bac ecTh BNIISpeH BpeMs, a g JOJKEH cheluuTs". U Bot, nocne 4-ro kyp-
ca OH HayaJ CIaBaTh 9K3aMEHbl OIHH 3a JPYTHM, M03BOJAA cebe HHOTIa He
TOHATBCA 3a NATEPKaMH, H 3aKOHYHJ y4eOy 3a OJHH rof, olepedHB BCEX
Hac Toe Ha oxuH roa. CnycTa HenpoAo/bkuTelbHoe Bpemsa Ouner cran 3a-
MeECTHTeJIEM 3aBeqyomero kageapoi, a 3aTeM, MOCHE 3alHUThl JOKTOPCKOH
auccepTauuu Bo3rasui 14 kapenpy MUDH. Bor narpanua ero kumyyei
9Heprueil opraHu3aTopa HE TOJBKO Yy4eOHOro, HO H Hay4HO-
HCCIeNoBaTeNbCKoro npouecca. [lpu 14-ii kadenpe oH co3man naboparto-
PHIO JIMHEHHEIX YCKOpPHTEEH 31IEKTPOHOB, Iic CHNIaMH IpenoaaBareici u
CTYICHTOB C IIOMOIIBIO OIMBITHOrO MPOM3BOACTBAa MHCTHTYTa H HEKOTOPBIX
NPEANpHUATHH MPOMBILUIEHHOCTH OBl pa3paboTaH W BBe#eH B AEHCTBHE
PAL YCKOPHTENEH A MPHIJIAAHBIX Lienel ¢ BECbMa NepCHEeKTHBHBIMH I1a-
paMeTpaMu. 3Hech e BIOCJIEACTBHH Oblia pa3paboTaHa W H3rOTOBJIEHA
anmnaparypa Juis aBTOMaTH3MPOBaHHOTO M3MEPEHHs MoJieH B pe30HaTopax,
HCMONIb30BaHHaA NpH KanuOpoBke U HacTpoiike BY-none#t B yckopsmomux
pe3oHatopax Me3oHHOH dabpuku U PAH. K coxanenmio, B pe3yiasraTe
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HEKHX IpOTHBOpe4HH ¢ pykoBoacteom MUDU 310 xopormo nocrasyienHoe
Hay4HO-TIPOM3BOJCTBEHHOE MOApa3ieneHHe ObUIO BBIIENICHO M3 BEACHHA
14-i1 xadenpsl B otaenbHyr nabopatopuio. [lomHio, kak Oner ckasan:
«Hy, BHYero, Mpl 3aTeeM Takylo e JabopaTopHIO Ha Jerkux HoHax». Ho
HaYMHATh HOBOE JeN0 eMy OBLIO yke mo3AHOoBaTo 1o Bo3pacty. Oser AHa-
TonbeBuY Basbanep OyneT moMsHyT 1oOpeIM ciioBoM B uctopun MUDU u
ero 14-i kadenpsr.

B 1950 r. mocne 4-ro Kypca MHE MOCYACTIHBHIIOCH YCTPOMTHCH BO
BpeMs JIETHUX KaHHKyJ1 nabopanToMm B Ilamupckyro skcneauuuio GUAH
CCCP. Cranums mo McclleJOBaHHIO KOCMHYECKHX JIy4eil pacrojarajaach B
COBEpPIICHHO IUKOH MECTHOCTH BO/M3M morpansacTassl Myprab B ypouu-
e YedekTs! Ha BhicoTe b6onee 3000 M. B ocHOBHOM kopmyce H nabopa-
TOPHBIX JOMHKaX paboTaaH HECKOJIBKO HayUHBIX Py O PyKOBOACTBOM
I''T. 3anenuna, C.W. Hukonsckoro, M. Iloaropeuxoro, C. C1aBOTHHCKOrO
U IpYIrHX Hay4HbIX JugepoB. S Bxomui B rpynioy Hukonsckoro. OcHoBHas
paboTa nabopaHTa 3aKII09anach B CMEHHBIX [EXYpCTBaX, 3aMEHE aKKyMy-
JATOPOB LIS FOJOCKOIIA Ha TPEXINEKTPOAHBIX HEOHOBBIX Jammnax. Hexoro-
pble BOCXOIHJIM HAa HAaXOAAIIYIOCA B 9TOM paifoHe BepiuuHy 3op (6onee
6000 M) u 3aknaaeiBany GoroaMyscud. HezabbiBaeMble Bie4aTyIeHHS OC-
TaBHIM MOE3AKH no BceMy IlaMupckoMy TpakTy ot r. Our go Xopora, a
Taloke BBIE3 Ha 03epo Pankynb, B koTopoM y4yacTBoBan Bnagumup HMocu-
doBuy Bekcnep, npHe3KaBUIMKA HAa CTAaHIMIO BMECTE C KEHOH — JOKTOPOM
6uonorun. B6mu3u o3epa Ml COBEPUIMIH BOCXOXKICHHE C Y4acTHeM
B.M.B. Ha He60MBI1IYI0, HO PUCKOBAaHHYIO BEpILHHY. _

Jlerom 1951 roga npou3onuio BaxHoe cobbiTHe. JleBATHIH GaKylbTeT
61 mepenan U3 MOHW B MockoBckuit MexaHHYECKHH HHCTHTYT. Tak
CKpOMHO HasblBainics B Te roael Oyaymuit MU®U. Ilepenanu Hac Torna,
€CIM MOXXHO TaK BBIPa3HThCA, «6e3 3umHei omexabi». ITocne Oorareimmx
nabopartopuii 1 o6pekToB MOM HaMm mokazaiiock, YTO 3[€Ch MOKa HUYErO
HeT. MbI noObiBanu B 34aHuH Ha ynune Kuposa (HOcynoBckuil ocoOHsK)
HanpoTHB Ilodramra u ee rae-to y IlaBenenkoro Bok3ana. 1o rpycTHOE
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MOJIOKEHHE CKPALIMBAO TO OOCTOATENBCTBO, YTO IIOYTH BCE OCHOBHEBIE
IpeaMEThl 3aKOHYHIIUCHh Ha 5-M kypce B M3H. A 31eck MBI IPOCITyHIATH H
caanu «PaanauroHHyo 6e30macHOCTE» M OBUTH pacipesieNieHbl 0 OpraHH-
3alMAM JJ1s1 BEIIIOJTHEHUS AUTUIOMHBIX pabor.

S n Mot 6mxaliiuii ToBapui Kuput MeI3HHKOB, Kak HHOTOPOHHE,
ObL1H HampaBieHbl Ha aumioM B HoBouBaHbkoBo (Oyayuwmii r. [lyGuHa), rae
HenaBHO Oblna co3maHa JlaGoparopus saepHbIX HpoGieM H MOCTPOEH
KpPyNHEHIIHHA TOrJa CHHXPOLMKIOTPOH (TOrAa 110 TEPMHMHOIOTHH OH Ha3bl-
Basics (a3OTPOH, a €ro 3aKphiToe Ha3BaHHe — ycTaHOBKa M-1) Ha 3Hepruio
460 M>B. Pabora Hajg numioMoM mponomxkanack ¢ Hosa6ps 1951 roga mo
HioHb 1952 r. MBI3HHKOBY JOCTanach TeMa IO HCCIIEN0OBAHHMIO HCTOYHHKA
HOHOB (a30TpOHA, a MHE N0 U3MEPEHHIO TOKA BBIBEJEHHOTO My4YKa MpOTO-
HOB ¢ 3Heprue# no 450 MaB. Hupkynupytomuii TOK nyuka ycTaHOBKH M-1
He pocturan torga 0,1 MxA. Kaxercsi, K TOMy BpeMEHH OTHOCHUTCSH YbA-TO
YaCTYLIKa, KOTOPYIO s, BO3MOXHO, BOCIIPOM3BOXKY 3/1€Ch HE BIOJHE TOYHO:

M&1 kayaem aTMochepy

Ha skpane — Gopona

TexHUK KHONKH HaXHMMaeT:
HHTEHCHBHOCTb — XOTh KyJa!

OddeKTHBHOCTE BBIBOJA MyYKa METOJOM paccesiHUs Ha MHLICHH Oblia
HHM3KOH, [I03TOMY MOsi YCTaHOBKa INpeAcTaBisia coboi nununap Papanes
B BaKyyMe C BBIBOJOM CHMIHaJIa M3 30HBI 3a30pa MarHUTa Mo BaKyyMHpO-
BaHHOMY KOAaKCHaly K OJIOKY 3/1E€KTPOMETPUYECKOTO YCHIIMTENIS C YyBCT-
BUTENBbHOCTRIO 10 107'° A. JIna w3onsumm uwmiMHApa M KOAakcHalza MHe
WIeJpO BBIIETHIN KPYNHblE KycKH sHTaps. B HioHe MBI YCMEIIHO 3allMTH-
JM JMIUIOMBI M Hac oboux pacnpenennid Ha paboty B ®UAH CCCP B
Texnnueckyro aupekiuio crpoutenscrBa Ne 533, Tak MMeHOBalach opra-
HuzauusA (npeaumectseHnuk JIBD OUSIN), rae nmoa pykoBOACTBOM akajie-
muka Bnaaumupa Hocudosuua Bekcriepa Obuio HayaTo COOpY>KeHHE
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KPYIHEHIEro B MHUpPE TIPOTOHHOI'O CHHXPOTpoHAa (CHHXpo¢a30TpOHa) Ha
suepruto 10 IB. Iloka B Oyaymei [ly6He uutm cTpouTenbHble paGoTh
Haia rpymnna BeimyckKHHKOB MU®U u npyrux By30B y4acTBOBala B ycKe
B ®NAH CCCP monenu cuuxpo¢a3oTpoHa — IPOTOHHOIO CHHXPOTPOHA Ha
snepruio 160 MaB. HenmocpenctBenHoe pyKOBOACTBO HaMM OCYIIECTBIISI
Jleouun IleTpoBu4 3MHOBLEB, TANAHTIUBLIA HHXXEHEP U UyTKHH YEIOBEK —
OJIHH M3 MOJYYMBIIMX JICHHHCKYIO TIPEMHIO 3a CO3JaHHE CHHXpOda3oTpo-
Ha. Yike yepe3 HECKOJIbKO MecsleB mocie npuxona B ®MAH 1 co crpaxom
3aHAN JOJDKHOCTh PYKOBOIMTENA MaICHBKOH Ipymmbl MHXKEKTOpa — IeHe-
patopa Bau-ne-I'pada Ha sxepruro 1 MaB. C masg 1953 r. naganace noys-
JoBas Hanaaka cuHXxpodasoTpoHa B dyOHe u 14 ampens 1957 roxa cocro-
ancs $pu3Mdecknil myck 3Toro yckopurend. S paboran Toraa B JOIKHOCTH
HadambHHKA cekTopa HHxekimu M noodepenHo ¢ K.II. MbI3HHKOBEIM H
B.I1. CapaHueBbIM HCTIOMHAN O0S3aHHOCTH HadalbHHKA CMEHBI Ha IIEH-
TpaJbHOM TyJibTe CHHXpodaszorpoHa. IIpouecc mycka OblT O4eHb BONHH-
TEJILHBIM H B MOMEHT TI€PBOro 3aXBaTa Iy4yka B GeTaTpOHHBIN pexxum Bra-
mumup Mocudosuy Bekciep, HaxoQUBIIHIACA Ha MyJbTe, U3 OMACEHUA IO-
TEPATH PEXKHM BBIXBATHJI Y ISKYPHOr0 MUKPOGhOH U CKOMaHA0BAN MO BCEM
kopnycam: «Bcem oToiiTH OT pydex»!

OKcmyaTauus — MeHee WHTEpecHa, YeM CO3AaHHe YCKODHTENd, U B
1960 r., monay4MB mHpHralieHHe AUpeKTopa EpeBaHCcKoro ¢u3Hveckoro
HHCTUTYTa wieHa-koppecnonaenta AH CCP Aprema HcaakoBuua Anuxa-
HAHA, s nepeexan B EpeBaH, rie B KaueCTBE 3aMECTHUTEN] JUPEKTOPA IO
YCKOPHTEINIO Y4acTBOBAN B cO34aHuu u mycke kpynueifniero B CCCP snek-
TPOHHOIO CHHXPOTPOHA Ha 3Hepruio 6 I3B.

Pewenne nepeexats B EpeBaH st MPUHAN 1OCI€ HECKOJIBKHX MECALEB
Kosebanmif. B 3T0 Bpems Mens Bri3Ban aupektop OUSIU [.U. broxunues.
OH He coBeTOBaN Jenarh 3TOT wiar. «S paboran Ha YKkpauHe W 3HAIO CH-
TYalMIO B HAIIHOHAJIBHBIX KOJUIEKTHBAX, a ApMeHHs — 3TO He YKpauHa». K
CUYaCTHIO, OTH OIMACEHHs OKa3anuch 0e30CHOBaTeNLHEIMHU. 3a 13 jeT Moei
paboTel B ApMEHHH 5 He UMeJl HUKaKMX Mpo0OsieM HallMOHATIBHOIO Xapak-
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Tepa U BBIHEC CaMble TEIUIBIC YyBCTBA K 3TOMY Hapoay. Ilepen caMbIM Mo-
uM oTbe3sioM B Epesan B.W. Bekcnep npennoxun Mue 3aHsathea npoGire-
MaMH KOJUICKTUBHBIX METOAOB YCKOPEHHs. JIOJKEH CO3HATBhCA, YTO ITO
NPEATOKEHHE MEHS HCIYTalno CBOCH HOBHU3HOH M HE CIMIUIKOM BBICOKOLL
rapanTHel ycnexa B 0603pUMOM GyaymeM. A ONBIT paGOThI HA KPYIHBIX
KOJLHEBBIX YCKOPHUTENAX Y MEHA YK€ OblI, M f, NOCYUTA BO3MOXKHOCTE
BO3ITIaBHTh COOPY:XEHHE CHHXPOTpPOHa Ha >HeprHio 6 I'>B B Ep®H 6omb-
1o ynauei.

B 1967 r. cocrosicss myck 3TOro ycKOpHTeNIs. YHUacTHHKH 3THX pabot
CTPEMMIIHCh NIPOM3BECTH (PU3HYECKHH MyCK YCTAHOBKH K SO-if rogoBumue
Bemkoii Oktabpbekoit conpannctuueckoit pepomonun. Kem-To M3 Ha-
naguukoB HUMO®A 6bilno HamucaHo CTHXOTBODEHHE, OTpaKaBliee TpYy-
JIOBOH MOPBHIB KOJUIEKTHBA M OMNpEJEIeHHbIE HHHOBALMU B (JOPME CTHXO-
CJIOXEHHUA. MHe 3amOMHHIIOCH TOJBKO:

M&1 noknisnuce Ha Gepery Paspana:
"He monseném Me1 A. AnHxaHsHa.
HamuMm 6 I'5B" — xasitich Mbl cropsya.
He nonsenem APTEMUCAKBIYA.

Ilycx 611 nposene B cpok. Ilonyyena mo3apasuTenbHas TeNerpaMma
LK KIICC u CM CCCP. Moii Bknan B 3TH pa6oThi 6bL1 0TMeueH B 1970 T.
opaeHoM Tpynooro Kpachoro 3HamMeHM M Majioil 30/10TOH Meaaibio
B/IHX. B 1972 r. no aucceprauuu «HekoTopele BOIPOCH COOPYKEHHSA H
Mycka CHHXPOTPOHOB Ha Oonbiine SHeprum» YueHsiM CoBetom JISII
OUSIA u BAKoM MHe Gblta npucys/ieHa yueHas cTeleHs JIOKTOpa TEXHH-
4ECKHX HAYK, MMHYS CTENEeHb KaHAUAaTa.

C 1973 r. s nmonyuun npuriameHue aupextopa MWW PAH
A.H. TaBxenumse u Obln nmepeBeeH B MOCKBY, rie B IOJKHOCTH 3aBe-
AYIOLIEro OTAENOM YCKOPHTEIBHOrO KOMILIEKCA PYKOBOAMI paboTaMH Mo
yCKy CHIBLHOTOYHOIO JIMHEHHOIO YCKODHTENsS HOHOB BOAOPOZA Ha SHep-
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ruo 600 M3B u cpennuii Tok 0,5 MA. 3a 3T paboThI HalIEMY KOJIIEKTHBY
corpyauukos MU PAH, MPTH, HUUD®A u I'CIIN B 2000 rony npu-
cyxnena npeMus IlpasutensctBa PO B obnacTH HaykH M TeXHHKH. B
1998 r. 1 611 yIOCTOCH 3BaHHA «3aClyXCHHBIH AeATeNb HAyKH».

OTa CTaThs HE ABNAETCSA MPOCTOl Moel Ouorpaduei. MoxHo Obl1o OBl
BCIIOMHHTH M JPYrv€ HHTepecHble coOBITHA. Ho f cuuTaro npaBHILHBIM
HM3BHHHUTBLCA NEepe] UHTATENAMH 33 TO, YTO B MOEM H3JIOKCHHH HE TaK y>}<
yacto ynomuHaercs MU®H. Kak MoxHO ObLIO BUIETH, MEpHO MOEi yue-
Ob1 U JedaTensHOCTH GBI HECKONBKO Oonee cBA3aH C JPYrdMH OpraHH3a-
nusMy. Bor U B nunnome Hanucano "....B 1951 roxy noctynun 8 Mockos-
CKUH MEXaHU4YeCKUH HHCTHUTYT, a B 1952 roay OKOHYHII ero", XOTs Ha J0C-
Ke BBINYCKHHUKOB € KpacHbIM nuninoMoM 14-i kadenper MUDU cpenn npy-
rux pamumii 3a 1952 r. MOXHO HalTH H MOIO.

S cuuraro cebq 06s13aHHBIM YIIOMSHYTh B 3aKJIIOUYEHHE OTPOMHYIO POJb
MHU®H B noAroToBKe HEHHEHIUMX CIEIHAIHCTOB IO YCKOPHTENSIM B Ha-
Ied crpaHe u HanoMHUTH 0 kKoHTakTax AW PAH n moux ¢ MockoBckuM
HHXEHEPHO-QU3NIECKUM HHCTHTYTOM.

20 ner Hazaj MEHSA MPOCHIH AaTh MarepHan B [OOHICHHYIO Ta3eTy
MHU®DH, koTOpHLil O HEU3BECTHBIM MHE MPHYMHAM HE BBILUEN B ¢BeT. MHe
XoueTcs NOBTOPHTH ceifuac, 4yTo «nTeHubl raesna MUOH» obpazopany B
USAH PAH cunsHbIi KOMIEKTHB YUYEHBIX, (KaK HPHHATO T'OBOPHUTH — ILUKO-
ny) B o0nacTH JIMHEHHBIX YCKOpHTENEH ¥ CHJIBHOTOUHBIX myukos. B SN
PAH gnna Hux OblIM  co3maHbl Bce  OmarompHATHBIE  YCIOBHA.
ILH. OctpoyMoB chirpasi 0onblilyio pojib B NEPHOA [IyCKa CHIBHOTOYHOIO
JIMHEHHOTO YCKOpHTENA MOHOB BoJopoza; JI.B. KpanyR, HBIHE 3aMECTH-
Tenb aupekropa MHCTUTYTa, ABNIAETCA CIEHHATMCTOM BBHICOKOTO YPOBHS B
007acTH yCKOpSIONMX CTPYKTYp M cucteM BY muTauus B OJHOBPEMEHHO
TaNaHTINBBEIM opraHu3atopoM Hayky; !0.B. CeHnueBbiM H ero Onmxaii-
MMM COTPYAHHKAMH pa3paboTaH B AeTansx (U3NUECKHHA MPOEKT KOM-
IUIEKCa CHILHOTOYHBIX YCKOpHTenel kaoHHo# ¢abpuku; A.B. demmenko —
HBIHEITHHUH [J1aBa yCKOPHUTENBHOTO KOMIUIEKCA IOJIyuHI MUPOBOE TIPH3HA-
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HHe, KaK co3JaTellb ceMecTBa nprubOpoB TOHKOH JUAarHOCTHKHY My4Ka HO-
BOT'0 MOKOJEHHUA, KoTopble Ob1H nmoctpoeHsl B SN PAH u ucnons3yiores
Ha KpynHeHmux yckoputeiaax B 'epmanun, CILIA, fAnonun u B LIEPHe.
Bce ynoMsHyThle BEICOKOKIACCHBIE CIIELIHATHCTHI YIOCTOSHBI YYEHOMH CTe-
TIEHH JOKTOPA HAyK M He MX BHHA, YTO HEKOTOPbIE M3 HUX TPYZIATCA ceifyac
3a py6exoMm.

KimroueBbiMu $urypamu Ha nuHeriHoM yckopurtene AU PAH sensior-
csi M Ipyrue BbINYCKHHKH 14-i xadenpsr MUODU. Henb3a He OTMETHTH
HH)KEHEPHBIH TaJaHT M HEUCTOIIMMYIO JHEPIHIO IJIaBHOTO MHXEHepa yc-
kopurens B.JI. CepoBa, aBTopa 1enoro psaga TeXHH4ECKHX pemeHui, obec-
neyusaomux 3¢dexTuBHyl0 pabory yckopurens. Ilog pykoBoacTBOM
O./1. IlponHHa B yCKOpHTEE MPOTSHIKEHHOCTBIO MOJKHIOMETPa JOCTHIHYT
U CTabUIBbHO NMOJNEPXKUBAETCA CPEIHUH BaKyyM 2,5:107 TOpp, HEOOXOAH-
MBI [UIA YCKOpEHHS OTpHLATeNBHBIX HOHOB Bomopoda, B.JI. CepoB u
O.[. IlponuH sBas0TCA NaypeataMu npeMuH [IpaBurenscrBa P® B o6nac-
TH HayKH U TEXHUKH.

MHe xo4eTcs BCIOMHHTD IJIOAOTBOPHOE M MIPUATHOE COTPYIHHYECTBO
¢ xomnextuBoM crnenuanuctoB MUDU non pyxoBoacteom mpodeccopa
H.II. Cobennna no pazpaboTke YCKOPSIOIIUX CTPYKTYP M CIELHaJbHBIX
y3JIOB BBOJIa MOILIHOCTH Ul JINHEHHBIX KOJUIainepoB, a Takxke Moo pabo-
Ty B Tedenue paga et B 'OK 14-if kadenpsl, kotopas cnocobCcTBoBana B
onpeneneHHoH creneHH npusnederuto B USIU PAH nenoro pana Beicoko-
TaJIaHTJIMBBIX BBITYCKHUKOB Kadenps! yckoputened MU®U. B 90-x romax
A TaKXKe ¢ HHTEPECOM Y4acTBoBajl B pabore CrnieHanu3MpoBaHHOIO COBETA
MHU®H 1o 3amure JOKTOPCKUX TUCCEPTALMA.
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K robunero kagpedpor 30Y

I1.P. 3enkeBuu

A moctynun B8 MUDHU B 1956 r. TlpencraBnenus Mou o GHU3HKE B 3TO
BpeMs OBIIM BecbMa pacIUIHIBYATHIMM, ¥ TIO3TOMY 5 B COOTBETCTBMH C
npodeccuert otua (OH ObLI INTABHBIM 3HEPTETHKOM Ha OZHOM M3 KPYTHBIX
MOCKOBCKHX 3aBOJOB) BbIOpan ¢u3HKo-IHepreTHueckuit dakynsret. IlpH
NOCTYIUIEHMH BaXXHYIO pOJIb Mrpajia 3HaMeHHTas «mAtad rpada» (Hauuo-
HAJIBHOCTD); YTO KacaeTcs MeHS, TO f ObUI «II0NMyKpOBKOMH» (HATOJIOBHHY
€Bpeil, HalloJIOBHHY He eBpeit). [Ipy mocTymieHHH, BIpoUYeM, 3aNoNHATACh
CTONIB NOAPOOHas aHKeTa, YTO OaUTENbHBIE KaAPOBUKH O€3 Tpyla BBIABISA-
JIM TIpaBIy.

BpeMeHa KOCMOTIONMTH3MA YLUTH HE CTONb JAJIEKO: MPH NOCTYIUIEHHH
CYIIECTBOBAJIa )KECTKas NMPOLEHTHas HOPMA: OTAEIbHO Ha «YHUCTHIX €Bpe-
€B» M OTIENBbHO Ha «IMOJYyKpOBOK». Peanu3oBasach OHa Tak: OLEHKH Ha
BCTYIHTENBHBIX 3K3aMeHaX BHIOOH3MEHLIHCHh TakuM 00pa3oM, 4ToOwI no-
003pumenvHble AUYHOCMY TIONYYANH «odynpoxoxHo» Gamn. IlpakTHde-
CKHU 711 3TOrO OBLIO MPOLIE BCETO MCIONB30BaTh COYMHEHHE: JOCTaTOIHO
MOCTaBHTh HECKOJILKO JHMIIHHX 3amATHIX (B MOEM CiIydae MATh), U TPOHKa
rotoBa (A €€ M HOJy4YHJ, HECMOTPS Ha MOYTH HACANBHYIO I'PaMOTHOCTB).
IIpu 3T70OM cyMMapHOe KOJIH4YeCTBO Oa/UIOB PaBHANIOCH 26 (MCKOMBIH MOJTy-
npoxogHo# 6amn). [Ipu TakMx He3aBHAHBIX pe3yNbTaTax fA IMOYTH He Haje-
sICA Ha TOCTyIUleHHe (Tiepen dTUM s Oe3ycmemHo caaBajl 3K3aMeHBl B
M®TH); kakoBo e OBUIO MOE CHacThe, KOra, ¢ TPYJAOM NPOTHCHYBIIHChH
K BBIBEIIEHHOMY OOBABJICHHIO, 5 yBHIeN ce0s B CIUCKE NOCTYNUBILHX!

[Tocne 3TOro Hayanach C4acT/IMBas CTyleH4Yeckas Xu3Hb. [Ipenonasa-
Ten WHCTHTYTa, €CTeCTBEHHO, AHTMCEMHTH3MOM OTHIOAb HE TPEIIMIH;
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CpelM HHX ObUIO MHOTO TQlIaHTIMBBIX M NPHBJICKATCILHLIX aroaei. Oco-
GEeHHO NPHATHBIC BOCTIOMHHAHUS OCTANMCh Y MEH# O kadeapax TeopeTHYE-
cKo# (pU3UKH H MATEMATHKH.

Yuusicst s XOpOIUO, M K KOHIYy BTOPOro Kypca y MEHS BOSHHKJIO CHIIL-
Hoe xenaHue nepedT Ha TOD (pakynbTeT TEOPETHYECKOH H SKCIICPHMEH-
TanpHOM (Hu3HKK). B TO BpeMs CymIeCTBOBAN TaKko# 0ObI4aii: K KOHIY MATO-
ro ceMecTpa IMOCJie OKOH4aHMs NEPBOro Kypca TeopeTHYECKOH (GU3UKH
(MexaHHKa) CTYyICHT MOr nonpo6osate nepeiitu Ha TOO. Jlns sToro oH
JIOJDKEH OBLT COOOIMTE O CBOEM XKENaHHH NPENOJaBaTCII0 TEOPETHUECKOH
du3MKH, K TOT mOCTIE 9K3aMeHa (€CITH CTy/ICHT M0Ka3alICs eMy JIOCTOHHBIM)
XOJaTalCTBOBAN O ero nepeBoJe. 51 npexkpacHO caal 3K3aMeH, H Nperoia-
atens (Bopuc TpyOHHKOB) obemman MHe, 9TO BCe 6yner B nopsake. Kako-
BO e ObUI0 MOE YAHMBIEHHE H OrOpUEHHE, KOr/a Mocie KaHHUKyJl 5 y3Hall,
4TO MO¥i MEPEBOJL HE COCTOSICS, @ s 3aYHCIICH B IPYINy IO Kadeape ek-
TPODUIMIECKHX YCTAHOBOK, DyKOBOJMMYIO B TO BpeMA npogeccopoM
I.A. TaryHossiM. S1 nomwen k bopucy (xoToporo He pa3s BCTpedan B mocie-
Jyroedi XU3HH); TOT C HEBO3MYTHMBIM BHIOM coo0IMI MHE, YTO O MOEH
npock6e OH 3a0bUT (8 CHJIBHO MOI03pEBAlo, 4TO ObLIM KAKUE-TO JPYTHe
MPUYUHBL, KOTOPBIE OH OT MEHA CTapaTe/bHO CKpBIBAI).

BoT Tak 5 CTa/ CIEMMATHCTOM M0 (GU3MKe yCKOpHTENeH (IyTH rocroa-
HH HemcroBeluMbl)! Brpouem, NepexuBain s HENOAro: Kak rOBOPHTCH,
«BCE K JIy4IIeMy B 3TOM JIyHIIEM H3 MHDPOB).

Teopruii ANeKCaHAPOBHY yXe B TO BPEMs TSKEIIO 6oJen, ¥ Mbl CTal-
KUBANKCh, B OCHOBHOM, C ero 3amectureneM, Onerom AHATOILEBHYEM
BanbanepoM. He Gynyus riyGOKHM CIELHATHCTOM 110 ¢u3nKe H MaTeMa-
Tike (GbuTH mpobieMbl Haxe ¢ AuddepeHIHpoBaHHEM, Hal KOTOPBIMH
CTYIEHTBI, €CTECTBEHHO, nocMenBaucs), O.A. oTIHyaica Apyxenodnem
¥ CBOeoOpasHbIM 4yBCTBOM foMopa. Pacckaxy HeOOoNpILOoH aHeKAOT: B 60-
nee nosauve romel (1967) s BMecte ¢ O.A. ObUT YICHOM KOMHCCHH AH
CCCP 10 TepMHHOJIOTHH YCKOPHTENEH (KOMHCCHS M3/ana COOTBETCTBYIO-
muit c6opuuk). Obcyxpancsa Bonpoc, KaKoH TepMHH CielyeT BbIOparh:
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«CHHXpo($a30TPOH» WM «IPOTOHHBIA CHHXpoTpoH». Permmmka O.A.: «
npeuiaraio 3aKieiMUTb 6e3pOIHBIX KOCMOIOJIMTOB, KOTOPBIC MpEAaraT
3aMEHHUTb XOpOLLIEEe PYCcCKOE CIOBO «CHHXpO(a30TPOH» HAa HHOCTPaHHEIH
TEPMHH «IIPOTOHHBIH CHHXpPOTPOH» (AN MOJOABIX JIIOJCH HAamOMHHAIO,
4TO CIOBOCOYETAHHE «OE3POHBIH KOCMOMOJHMT» HIMPOKO HCIONB30BalIOCh
B 50-x ronax COBETCKOH Mpeccod NpH TpaBlie €BpeeB M IPYrHX Hexeda-
TeNbHBIX 371eMeHTOB). [1on0GHBIMH OnmycaMH noA4Yac yKpamaluch U JIEK-
uu Baneanepa.

Bepuemcs, onHako, k HauruM 6apaHaM. Ha 4-5 kypce MBI npocaymianu
LENbli psl oOMMX H cHeldalbHBIX KypcoB. HekoTopeie mpeaMeThl ObLTH
HUHTCPECHBIMM, HanpuMep, (u3MKa IUIa3MBl; CHadaja ce mpenogaBaln
M.C. PabunoBuu, a 3atem Oyaymmii akagemuk P.3. CarneeB (B TO Bpems
OH ObLT emle acUpaHTOM, U Bce HasbiBalH ero Ponukom). B oTHoueHuu
Oyaymiero TepMOSIEpHBIX YCTAaHOBOK LApHI Oe3ylepKHBI ONTHMH3M,
NpUMEPOM KOero sBiseTcs cnoxeHHas B KypuaTtHuke necHs: «M3 kaxaoi
JIyXH 10xAeBoil Mbl TOHHY caenaeM 6GeH3uHa». CKOJIBKO JI€T mpolio, a
BO3 ¥ NOHBIHE TaMm!

Hennoxo ObliM mpo4MTaHsl M CHELHANbHBIE KYpChl, HalpHMEp, MO
CBY (Cobennn), no BakyyMHoi TexHuke (MenslunkoB) u ap. Haxo cka-
3aTh, YTO OO0JBIIAA YAaCTh ITHX KYpCOB Kasalach JIErKOH IOCJE CYpOBBIX
yrnpaxxHeHHH nmo matemartHke ¥ obmieil ¢usuke. ['posoit cryneHToB ObL,
HanpuMep, 3aB. xadegpoi obmielt dmsnkm CapenbeB; oH ObLl 3HAMECHUT
TEM, YTO He MpU3HaBaJl TPOEK, U CTaBHJ JHOO XxopoliHe (HETBEPKH U M-
TepKH), TUO0 HEYNOBIECTBOPUTEIbHBIE OLEHKH (A YJOCTOMJICA HETBEPKH,
yeMm ObUT BECbMa JIOBOJIEH).

3aHATHA Ha CNICLHABHOCTH CTald BBI3bIBATH Y MeHA OosbLuMi HHTe-
pec Ha 5 Kypce; OHHM NPOXOJMIH, B OCHOBHOM, Ha Cokone, B 1abopaTopuu
kagenpsl. OcobeHHOCTBIO Kadenpsl ObUTH peasbHble pa3paboTKH MO Co3-
JaHUIO IEKTPOHHBIX YCKOpHUTENEH Ha Gerymieit BOJHE; TakuM o00pas3oM,
CTyIIeHTHl MOrJH paboTaTh Ha neHcTBYIOIMX (XOT# M HeOONBLINX) yCTa-
HOBKAax M NPHHHMMAThb y4acTHe B HX NpoeKTHpoBaHHHM. OucHb BaXKHBIM
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3JIEMEHTOM BOCITMTAHUA JHYHOCTH CTYAEHTA, C MOEH TOYKH 3PEHHA, ABIA-
Jack CyILIECTBOBaBLIas Ha Kadeape arMocdepa AeMOKpaTH3Ma H Jpyxe-
mobus. Ocobas GnaromapHocTs y MeHS coxpaHunack Kk A.B. lllanbHOBY
(Moemy pykoBomuTenro muniaoMHo# pa6oter) H O.C. MunoBanoBy. Anek-
canap BceBonomoBu4 MpoM3BOAMI CHIBHOE BIEYaTIeHUE CBoeit Gmaroxe-
JaTeNbHOCTHI0, oOcTosTeNnbHOCTHIO M apyauuueit; Oner CepreeBud MHe
3alIOMHHJICH, KaK OY€Hb MHIBIH (B COOTBETCTBMU C (pamunueit) u obas-
TENIBHBIA YeloBeK. B coTpyaHuyYecTBe ¢ HUMHM A Hamucal eule BO BpeMs
yuebsr B MUDH nse cBou nepssie Hay4dHbIe paGoThl (1o PpH3HKE THHEHHO-
ro BOJIHOBOJHOTO YCKOpHUTeNs ¢ 0OpaTHBIM BBOJOM MOLIHOCTH), KOTOpBIE
3aTeM ObUTH OMyOJIMKOBAaHEL B COOpHUKE «YCKOPHUTENN», PErYISpHO H3aa-
BaBILIEMCS B HHCTHTYTE.

I'3K pekoMenaoBana Mens B acnupantypy MU®DU; npu pacnpenene-
HHH, OJHAKO, A MO BBINIEYKa3aHHBIM NPUYHHAM («maTas rpagar») okaszaics
B IpyroM Mecte. [locne HEKOTOpPBHIX MBITApCTB s yCTpouics B MHCTHUTYT
TEOPETUIECKOH M 3KcriepuMeHTanbHOH ¢uzuku (UTID), raoe u paboraro
MO HacTofllee BpeMA, MpOiAA IMyTh OT T€XHHKAa MO BEAYLIEr0 Hay4HOTO
cotpyauuka. B UTO® s 3aHuManca MHOrMMM mnpoGreMamu: (pU3HKO#R
KOJIBLIEBBIX YCKOPHTEJIEeH, YCKOPEHHEM KOJBLEBBIX MyYKOB 3apsiKeHHBIX
YacTHIl, JpaiBepaMH i1 HHEPLHOHHOTO TEpMOIEPHOTO CHUHTE3a, CHCTE-
MaMH 3JIEKTPOHHOr'O YCKOpeHHs u T.J. (B HacTosulee BpeMs s aBTop Gonee
120 onybnukoBaHHBIX paboT).

Tem He MeHee, s Bcerzia ¢ GnarogapHocThio BecnoMunaro MU®U u Ha-
my kadeapy 31eKTpopH3UIecKUX YCTAaHOBOK. 51 CUMTAal0, YTO HMEHHO y4ye-
6e B MHCTHTYTEe H pabore Ha Kadeape DDV g 00g3aH yBEpEHHOCTHIO B
CBOMX CHJIaX U XOpOIlIEMY «HHXEHEPHOMY MOAXOAY»: CIIOCOOHOCTH pas-
rIsgeTh Hanbosee BaXXHBIE HAYYHO-TEXHHUYECKHE acleKThl MpobiieMbl, KO-
Topylo TeGe mpuxoauTcs pemiaTb. B TeueHue cBoeil Hay4HOH Kapbephl s
COTPYAHHMYAI CO MHOIMMHM BBIMMYCKHHKAaMH Kadeapsl, U BCe OHH OTJIHYA-
JHCH pabOTOCNIOCOOHOCTHIO, JHEPTHER H YMEHUEM «B3ATH OBbIKa 3a poray.
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K coxanenuto, moauac sroro Heaocrarouno. B nocneanue 15-20 ner s
paboTan B ueNOM pAfe KDYMHEI¥ 3apyGexHBIX na6oparopuii (KEK wu
RIREN, SInouuns, DESY u GSI, I'epmanus, CERN, Hlpenapus u T. 1.) u
CTATKHBAICA C MONONBIMH BBITYCKHHKAMH 3apYOeXHBIX YHHBEPCHTETOB.
Msuorue BooGuie Huuero He 3HaNM 0 $usuke yckopureneii, onnaxo, nyy-
LUIHE U3 HUX CPABHUTENBHO GBICTPO BEIXOIWIIM HA BBICOKHil YPOBEHS (B Ka-
HECTBE NMpUMepa ykaxy Ha JlxoBanHM Pymorno, Beimyckanka Heanonutan-
CKOrc yHHBEPCHTETA, KOTOpHI B HACTOALUEE BPEMS CTal IUTATHBIM CO-
TpyanukoM CERN - ogHoit u3 HauGoslee yCnemHbIX H BHICOKOOILIaYMBaC-
MBIX JJaGopaTopuii Mupa).

KiroueBsiM BompocoM, ¢ Moeil Touku 3peHHA, ABJAETCA YPOBEHb 00-
el U creuManbHoi GHU3MKO-MaTeMaTHYECKOH MNOrOTOBKH. Xopouio 06-
Pa3OBaHHBIH CELMATMCT MOXeT Ge3 Tpyna NEPECTPOUTHCA U H3YUUTh He
TOJBKO HOBBIH OTACT QH3UKM YCKOpHTENEH, HO H HOBYIO OTPacib (PU3MKH.
IosToMy, ¢ Moeit ToukH 3perns, npu NOCTPOEHUH Kypca 00ydeHHs Ha Ka-
(enpe, BO3MOXKHO, ClelyeT HeckoNbko YMEHBUWIHTL OO0 AMCUMIUINH,
CeUM(pHIECKUX JUI1 JIMHEHHBIX BOJHOBOIHBIX yCKOpHTENei, u Oolee
CEPBE3HO HHTATh KYPCHI MO HENUHEHHOH TEOPHH KoneGaHHMil, 37EKTpOIH-
HaMHKe H T.1. BripoyeM, Bo3MOXHO, Bee 3To yike caenaHo, s CTpensIo no
HECYIECTBYIOUIEMY NPOTUBHHKY.

OTH 3aMeYaHHs HaNpaBlIeHBl UL HA YCOBEPUIEHCTBOBAHHE JEATENb-
HOCTH Kaelpbl, 0 KOTOPOf A COXPaHMII CaMble TEILIbIe BOCTIOMMHAHMAL.

XKenaro kadenpe DY MHOrHX JIeT KHM3HH 1 IIPOLBETAHHUS!
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Bocnomunanusa H.P. Jlobanosa

C MU®HU u MockBopeubeM MEHA CBA3BIBAIM Y3bl C FOHOIIECKHX JIET.
Vyack B 7-M kiacce 511 mIKOJbI, S 3alHCAICA B CEKUUIO MOTOCIOPTa
MUOU, rae nox pykooacrBoM ['eoprus BanentunoBnya XKemoukuHa s
TpolLLeN HEeCKOJBKO JIeT >KU3HeHHOHM mkonbl. CoMHeHHH He ObLIO, Korzaa
NpULUIO BpeMA BbiOopa By3a — koHeuHo MU®DU! Pacnpenenen 6bu1 Ha Ka-
tdeapy aneKTpoPU3HUECKUX YCTaHOBOK. IIpo yCKOpHTENH YTO-TO CiBILAI
M3 IIKOJBHOrO Kypca (HM3HMKH, I03TOMY 3Ta HOBOCTb 3aMECTHTEIIA JeKaHa
Bukropa Muxaiinosuua PriOMHa 3HTY31Ma3Ma He BBI3BaIA.

Onnako nocne HeckonbkHX jneT o6ydenus B MUPH npu nocTossHHOM
B3aMMOAECHCTBUH ¢ COTpYAHHKaMH Kadeapsl 14 ycKOpUTENbHas CIIEIHAlb-
HOCTh OKa3ajack HeoObIYaHHO MHTEPECHOH M yBIICKaTeNbHOH. 3anoMHU-
nuces 3Hepruunsie JNekuud Onera AnaronbeBuya Bampanepa nmo TCBY,
Myzapeie noBectBoBaHMa Onera CepreeBuya MuioBaHOBa no npu6opam
CBUY, yenekatenbHble NEKIUH AHATONMA AJjeKcaHApoBHYa [/1a3koBa 1o
BakyyMHoOM TexHuke O®YVY. JlaGopatopueie pabotel kadedpsl no TCBUY,
OOI1, Bakyymnas Texnuka — Banepus Iletpouya lllectaka 65110 110 TEM
BpemeHaM state of the art. OtyernuBo nomuio «iaby» B MVYlJle, xotopyro
Bend Urops CepreeBuu lileqpun u Buxtop Huxonaepuy Ilyuxos-
crapuiii. O6a npenopaBarens, ONBITHBIE YCKOPHUTENBILIMKH, 3aJaBajlH
TPYAHBIE H OLHOBPEMEHHO HHTEPECHBIE BOIIPOCHI.

Ha crapumx xypcax Onyapa CepreeBud MacyHOB YCTpOHI MEHA H
Hukuty XMypeHko 1abopaHTaMH Ha 3J€KTPOHHBIH MHKpockon B 1-it Me-
JUUMHCKHI MHCTUTYT. Ornuunas Obina uies! Bo-nepBbix, CKOJBKO TaM
OBIIO CHMIIATHYHBIX MeAMYEK. BO-BTOPHIX, CKOJBKO NPHUILIOCE IOMEHATH
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kaTonoB. [IpuMensito onmsIT perynspHo, koraa paGoraio ¢ TEM, SEM, AFM
H 1Ip.
Crynenyeckne rozsl IPOHECTHCH YBIEKATeAbHO BO MHOTOM Gnaroaaps

yCHIIHAM Kadeaphl U ee COTPYAHHKOB. [IHMIUIOMHBIH NMPOEKT BBINOIHSI B
rpynne Pe#nronsna EprenseBHya EnnceeBa. MouM mepBBIM 3afaHMEM,
nepenanibiM ot P.E.E. yepe3 JIro60Bb TumodeeBny BinacoBy, Gvuto ort-
npaBuThcsa B PITIHTE u cnenate 0630p no peHTreHOBCKHM IpHOOpaM. Ho
NIEPBBIM JIEIOM HYXHO OBbIIO 3aBeCTH pabouHH XypHal M 3amHChIBaTh B
HEro abCoJIIOTHO BCe, MOTOMY YTO JIF000H MPOEKT HaYHHAETCA C KypHaa.
C Tex mop s UcmHcan COTHIO TOJICTHIX palOYHX JXYPHAIIOB, H 3TO HE Mmpe-
nen. ITomynspuent nponaranauct no Goals Setting Anthony Robbins nis
JOCTHXEHHS LIEIH PEKOMEHAYET 3aMHChIBaTh [J1aBHBIE MBICTH. 1 3TO 3HanN
yxe 30 ner nazag 6narogaps P.E.E.

Pacnpenenenne Ha kadeapy npegonpenenuio Mou cieayroomue 10 ner
Hay4YHO-TEXHHYECKOH paboThl, CBA3aHHOH ¢ MaJIOrabapHTHBHIMH yCKOPHTE-
JSMH HOHOB «Yparan». Ycnex paboT BO MHOrOM OnpeAesics HeHCCsKae-
MBIM 3HTY3Ha3MOM H BHAeHHeM O.A.B. HTC 00bdHO mMpOBOIWIHCH MO
cy66otaM ¢ 9 yrpa no S Bedepa. OnuH pa3 Bo Bpems Takoro HTC s ono-
301 Ha J€HBL POXKIEHHE CBOEH AOpOrod NOJOBHHEI, KOTOpas A0 CHUX IOp
310 BcnioMrHaeT. Kak ropopun O.A.B.: "KocTeMH nskeM, a YCKOPHTENb
noctpoum”. Mnu: "Y kaxkaol TOMOX03MHKH Ha KyXOHHOH MOJKE JOMKHO
OBITE HECKOJIBKO YCKOPSIOIUMX CTPYKTYp VIS PasHbIX cOpTOB MOHOB". Ka-
)KETCS, HAHBHO H CMELIHO. TeM HE MeHee, MeUTaTeNu U YHTY3HacTsl Jo6H-
BTHCE PEATBHEIX Pe3yIbTATOB H BelH 32 COO0H KOJEKTHB. A Kakue ObLTH
Ae6aThl BO BPEMs TEXHHYECKHX COBETOB M CEMHHApOB! Ham 651 31ech Ta-
KHE..,

B 1986 rony g ¢ O.A.B. ornpaBunuce B Kues k 'aGoBuuy y4acTBOBaTh
B CEMMHApE N0 HHTEHCUBHBIM I1y4YKaM H HCTOYHHKaM HOHOB. bpinn monrue
HedopMalbHBIE PasroOBOPHI B MOE3le W FOCTHHULE O (U3HKE H TEXHHKE
yckoputeneit. YausntensHa Opina cnioco6HocTs O.A.B. obmaTecs ¢ He-
3HaKOMBIMU MI0AbMH. B noxomHoM uemonane O.A.B. Bcerna HaxoQHIHCh
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HHTEpeCHbIE TPUCNOCOONEHHS, KaK-TO, MPHOOp Ul YaenMTHUs MM MOpTa-
THUBHBIH BEHTHIATOP. IToxoxe, Tam ObLIT Takxke ManorabapuTHbIH YCKOPH-
tenb. Ha xadeape coTpyIHHKH YBaKHTENbHO Ha3biBadH Onera AHaTonbe-
Buya "[lama".

B 1987 rogy O.A.B. cozgan CTOBYC - Crynenueckoe O6benHHeHHE
Yckopurens. [Tomenienue cHanu B MockBopeube B MoABajIE A0Ma, IO CO-
CEeICTBY C KOTOPBIM s TPOBEN CBOM ILIKOJNbHBIE roAbl. KcTaTH, B 3TOM Xe€
JoMe OpoxuBan Oyaymas 3Be3la IOCTIEPECTPOCYHOTO KMHO M Tearpa
Oner MeHbIIMKOB, Y9acTHHK Hameil aABoposoit komanasl. [Jo CTOBYCa B
3TOM mojBajie ObLI YHBUIBIM MYHKT 1o npHeMy OyTeutok. CHlaMu CTyJeH-
TOB U COTPYJHHUKOB Kadeaps! monoBHHa nogsana 6blina MOJIHHEHOCHO TIpe-
BpallleHa B MlepBOKJIacCHble Naboparopuu. Bropas monosuHa Gbuta mpeob-
pa3oBaHa B XpaHWIMiIE NPHOOPOB, BHICOKOBOJBTHBIX TPaHCHOPMATOpOB,
MOIYNATOPOB U mpodero ao6pa, Tak NPUATHOTO AYyIe YCKOPUTEIBILHMKOB.
IMpu3nato u cBo#t ckpoMmHblit Bkiaa B 1oObiBann CTOBY CoBckux cokpo-
BHII. B Te BpcMeHa HHXeHEp NOMKeH Obll ObITH OJHOBPEMEHHO MEPBO-
KJIacCHbIM CHabOxeHueM. MouM BBICIIMM JOCTHXEHHMeM ObLIo "BBIIIMOA-
nue" 3 MPTH MourHoro Moaynsatopa M mapsl HMITYJIbCHBIX TpaHcdopma-
TOPOB OT MOJYCEKPETHOH PaJHOJOKAlMOHHOH ycTaHOBKkHM. EBrenuit I'pu-
ropbeBud [IATHOB mocie 3TOro ciyyasl Ckasail, 4yTO «IOciIe TaKOro ycrexa
nopa tebe, Kons, saumpmarsca». CTOBYC 6b11 cBA3YIOIIMM 3BEHOM MEX-
Iy CTYAEHTaMH, COTPYIHUKAMH, HayYHBIMH IPYIINaMHU U HHCTUTYTaMH, Uis
KOTOpBIX Kadenpa pa3spabarsiBaia yckoputenu. IlepBolif «Yparan» 6wl
sanynien B UMET um. BaiikoBa B naboparopuu "Bozaeiicsue Msnyuenus
Ha Meramusl", pykoBoaumoit JIsBom HBanoBuuem HMBanoBeiM. PaGotanu
Ha COBECTH, HE MOKJIaAas PyK, KaK MHOTOYMCJIEHHBIE CTYJEHTHI, TaK U CO-
TPYJHHUKH Kadeapbl: pyKOBOAUTENb NpoekTa Banentun Hukonaesuy Jleo-
HOB, TEOPETHK-YCKOPHUTENbITHK Asexkcannp Jasunosru KonsckuH, ONBIT-
Hblii Buranuit ®wumnosuu Tace, Jmutpuit Anexcanaposud MeHBKOB,
Hukonait Muxaitnosny Maximun u3 UMET u mHorne apyrue. Becombiit
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BKJIaJl B NEPBBIH «Yparan» Takke BHEC ONBITHBIA (PU3HK-MpakTHK Bagum
Onerosuy Baneauep, pabotaromuit Toraa B MPTH.

Hns Mens CTOBYC okazajics Takxe NMOJHIOHOM JUlS MCITBITAaHHI ce-
pPUHM MOHHBIX MCTOYHHUKOB C XOJOIHBIM TOJBIM KAaTOJOM Ha MOCTOSHHBIX
MarauTax. Sl mony4un necstox aBropckux cuaerensctB CCCP mo 3roit
TEMAaTHKE, 4eM 0COOEHHO rOpXKYCh. .

B 1986 — 1989 ronax B 3a0unoi acnupantype MU®U s 6e3 otpeiBa oT
npou3poAcTBa paboran Ham aucceprauMeit. IlpoBen Hemano Houed B
HMET, cobupas sxcnepuMeHTanbHble JaHHbE. [IpU3HaTeneH cBoei nopo-
roi NoJIOBHHE 3a NOHMMaHHe U Tepnenue. B 1989 rony perynspHo e3aun B
TBOPYECKHE KOMaHAHPOBKH M 1JI NPOBEACHHS COBMECTHBIX paboT ¢ rpym-
noi usobperarensHoro Bnagumupa Tumodeesuya bapuenko B Jlennnrpan
B JIOTHU nm. Ilonosa, rae B TOM ke roAy 3alUMTHI KaHIMOATCKYIO qHCCep-
TalHI0, BBINONHCHHYI0O B MU®U noa HayYHBEIM pyKOBOACTBOM AHATONHA
AnexcanapoBuda I'naskosa. Bragumup JIMutpueBnd JJaHuIoB okazan or-
POMHYIO HAy4YHO-TEXHHYECKYIO M aAMUHHCTPATUBHYIO [IOMOLIb B IIpoliecce
NOArOTOBKH H 3alMTEI. XOTS Haubosee yBiIeKaTeJIbHON €ro HHULIMATHBOMN
6b110 pelienre otnpaBuTh MeHa B Cyxymckuit ®TH, rae B mocneBoeHHsie
rofbl HaXOOWICS B BBIHYX/JEHHOW KOMaHAMPOBKE H3o0perarens nyoruias-
MaTtpoHa Mandpen ¢don ApaenHe. YnomuHande 06 3TOM BBHI3BIBAIOT 10Y-
TEHHE y MECTHBIX IMOJIb30BaTeJIeH dyOI1a3MaTPOHOB.

ITocTosnHo BO Bpems yuebbl U paboThl 51 oulyIian MOJAEPXKKY M 3a60-
Ty Hunel KHpHIIIOBHEI, a AIMMHHCTPAaTHBHOTO LEHTpa kadenpsl. Koneuno,
HYXHO OT[aTh JO/DKHOE NMPHU3HAHHE BCEM NMPEKPACHBIM XEHLIMHAM, pabo-
TaromuM Ha kadeape. OrpoMuoe Bam ciacu6o!

Tlocne mnepecTpoiikd s pemmMia NPOAOJIKHTH CBOIO YCKOPHTENBHYIO
Kapbepy B Aanekoit ABctpanuu. B npouecce odopmiieHHus kadenpa okasa-
Ja MHE B KOTOpbIH pa3 HEOLEHHMYIO MOJAEPXKKY, B 4yeM 51 OECKOHEYHO
npusHateaeH. Mos camas goporas kHHra Ha nosnke — "Pa3psa ¢ nmosabiM
kaTogoM" MockaneBa, nogapeHHas nepel oTbe3aoM Po3oil Anekcanapos-
Ho#it MunoBaHoBoH. KpynHeix (1o MecTHbIM MaciuTabaM) yCKOPHTENbHBIX
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nentpos B Down Under Bcero aga. 51 npobuiics B IPSIMOM CMBICIIE CJI0BA B
Hanbonee MPECTHXHYIO ¥ MEPCIEKTHBHYIO yCKOPUTEIBHYIO naGopaTopHIo
at the Australian National University
(http://www.rsphysse.anu.edu.au/nuclear/). 3a 13 neT BBIpOC A0 TJIABHOTO
CIIELHANMUCTAa U Yepe3 JBa Trojia TOTOBJIIOCH NMPHHATE PYKOBOACTBO Heavy
Ton Accelerator Facility with Superconducting Booster, ssisromerocs ca-
MBIM KPYITHBIM YCKODHUTENEM B I0KHOM MOJyIIapHH. Bricokas peryTauus
nabopaTopH TPUBJIEKAET MHOTOYHMCICHHBIE HCCIEN0BATCNBCKHE IPYIIIbI
13 3apy6eXHBIX AAEPHBIX HEHTPOB. HayuyHO-TEXHHIECKHE AOCTHXEHHA B
06J1aCTH 3NEKTPOCTATUIECKUX YCKOPUTEIeH H PaaMOYacTOTHOH CBEPXMPO-
BOJMMOCTH PETYJIAPHO IOKJIAbIBAIOTCA HA MEXIYHAPOAHBIX COBCILAHHAX.

Kak OIEHHIM 37eCh YPOBEHb MOATOTOBKH BBITyCKHHMKA 14 Kadenpsl
MU®U? KomMmenTapuii mocyie HepBbIX MecsAleB paboThl o1 "too good".
V6exneH, 4To 3TO TUIHMYHas OLEHKa BBITYCKHHKOB kadeapel DY Kak
pe3y/bTaT BHICOKOTO MpOo(eccHoHaiu3Ma W JHTy3HasMa COTPYAHUKOB Ka-
denpel Ha MpoTHkeHHH 60-TH JIET ee [IOAOTBOPHOH AE€ATENBHOCTH.

ta MOCTOAHHAA cBA3b ¢ Kadeapoit Hukoraa He ucuesnet. B 2001 roxy
s nocetus1 SRF na6opatopuio Jlapucel MHXaiAIOBHBI CesprokoBoii B IIpo-
teuHO. B 2003 roay ¢ OrpoMHOH pPajOCTBIO BCTPETHI N.C. lllenpuHa,
13.C. MacyHoBa ¥ cBoero ofHoKaurauka Bonozo Tamennesa Ha CeMHHape
namsatu Capannesa B J[ybHe. A kak 370pOBO Mbl TOT/1a MPOKATHIMCE Ha
6e3ocTanoBOYHOM ob6patHO B MockBy! IIpHATHO BCTPETHUTE B DESY wuH
Cornell University yuenukos Hukonas [TaBioBuya Cobennua, yBaXXxacMoro
BO MHOTHX yCKOPHTENbHBIX 1ab0paTopHAX MHpa.

Henapom B MU®McTcKo# nMeCHE MOETCA: "S1 mpI0 332 CHHXPOTPOHBI, 33
curxpodazotposst...". TIpas 6bi1 O.A.B., roBOps, YTO YCKOPHTEH — 3aMe-
yaTenbHas ¥ yBJEKaTeNbHas CHELHATBHOCTh, OYypHO H IMHAMHYHO PA3BU-
Baromiascs 00NacTh HAyKH M TEXHMKH, MPeAOCTapiAlollas HCOTpaHHUUCH-
Hble BO3MOXHOCTH JUIS TeX, KTO B IyTH H "He TepseT NPOU3BOIHOH".
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Memyap —o MUDH

JLA. MeHpKOB

KpaTtkas >xusHb moboro uenoBeka ectb Moaenb O6biTHs Beenennoit — ot
TOYKH «HEOBITHA» O «KOHIA CBETa», JIMYHOTO AIMOKAIMIICHCA — CMEPTH,
nacxy (nepexona kK HHoMy ObITHIO). Ilo3TOMYy BONpOC O TOM, € 4ero HaYaTh
ceil MeMyap, pemaercs NpocTo — ¢ Hayana Moero ObITHs, Hekas (Cymiect-
BCHHas, HO HE TVIaBHas) YacTb KOTOpOro u 6bl1a cHayana yye6oi, a moToM
nBaguatuneraeil paboroit B MU®U Ha xadenpe DDV, Ilocne moero yxo-
na ¢ kadeaps! NPoNUUIo Y)Ke CEMHAALATH JIET, MaMATh YCIena 3aTyMaHHUTCH,
HO BCE-TaKH MOXKHO OBUIO OBl MPHUBECTH HEKOTOPBIE LITPUXH TOH KHU3HHM,
rayOoKO 3amedaTieHHble M HEeU3rNIaJUMBbIE, OCTaBHBIIHE NOOpBIE BOCIIO-
MuHanui. Ilo kpaiineli Mepe, 1 HUKOr/Aa HE ajiell 0 CBOUX MH(HCTCKHUX
rojax, Kak o MMoTepsSHHOM BPEMEHH, KOTOPOE XOTeNOCh OBl IPOXUTH HHAYE.

Urak, mos noMUDUcrckas xu3Hbp Hadanaces B rof [lobens B crpaw-
Ho#t Boiine. JKu3Hp Oblila UCKIIOYHTENBHO TPYAHOW. Mos ceMbsi mpoxuiia
BCIO BOiiHy B MockBe, B KOMMYHalIKe, T€ Ha KyXHe cTosAna Oypxyika,
KOTOPYIO 4YacTO TONMIM Mebenbio M Cly4yaiHO HaHJAEHHBIMH IPOBaMH, a
MOYTH BCE LICHHBIE BELIH — KapTHHBI (MOW I8 ObLI XyAOKHHKOM, HO B
38-M 6bLT apecToBaH M MOTHO B KOHIUIArepe), HKOHHB! U T.11. ObLTH NPOAAHBI
3a x51e6. OTen 661 GHOJIOTOM U 3aHMMAJICS «3aroTOBKaMU» U CHabXxeHHeM
apMHM, ¥ He BoeBall Ha ¢poute. Cebs 1 TNOMHIO NMPHONU3HTENLHO C
5—6-netnero Bo3pacta. OTHA 5 NOMHIO BCera HHBAIMOM, OH MOMAT MOJ
KyBanay, oOpYLUMBIIYIOCS HAa «MEHIETHCTOB-MOpraHuctoBy. [locne JIbi-
CEHKOBCKOTO TpOoLIecca C HUM CITy4YHJICA UHCYJBT, OH ObUI MHBAIMAOM 10
caMoif cMepTH B 1969 rogy. Mama Oblta MHaHHCTKOH, HO KOHCEPBAaTOPHIO
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He 3aKonumna (aBa peGenkal), a IMU3OAMHUECKH MPENojaBaia IEeTSIM HIpy
Ha (OPTENMHAHO H YXaXHBAla 32 narno#.

KK 5 IOBOJBHO HEMIOIMUMO, HUKAKOH ABOpOBOM ApYXOBI HE BOAMI,
1 M B KIacce HH C KeM 0COOEHHO HE ApYHil, XOTA OTHOICHHHA CO BCEMH
nozzepkuBan 100peie, poBHbie. [y Beeraa O1UH B ropoJe, Gpoaun no
yIIMLAM, XOJMII B TEATPBI 10 BXOAHBIM oueram 6e3 MecTa — IOYTH 1apoM,
65IBaj Ha BBICTABKaX.

Vuuics s B OmwKaiiliei wkone aGCoMOTHO CaMOCTOATENBHO, MOX PO~
JMTENH, 0-MOeMy, Jaxe He 3Hand — rae. OHM HHMKOTJa He Moceany po-
JAMTENBCKHE COOpaHHs, 1a 9To OBIIO H MPOCTO duspuecky HeosMoxHo. He
GLUTO X HEOOXOAMMOCTH — S YYHIICS IOBOJIBHO POBHO. TTpUMEPHO K MOEMY
CeIpMOMY KJIacCy DPAAOM MOCTPOWIH 6oIpIIOC IIKOMBHOE 3MaHHE, Kyla
Hama mKona mepeexana. IlocnenHue TpU Kiacca s MOMHIO JOBOJIBHO XO-
pomo. Y Hac Gpu1a CrieUHanbHOCTR «BrIYHCIHTENBHAS MaTeMaTHKa», pe-
6sTa MpHEIKAH CO BCETO TOPOAa, Kiace Gbu1 oTnMuHbl. Han Hamu med-
CTBOBAJI HHCTHTYT ABTOMATHKH H TEIEMEXaHUKH (OMHIO, KaK MBI XOJMIIH
Ty/a M COCTaBIISIM POrpamMMbl JUIA MalHHEL M-3, 30 norm4ecKux ornepa-
uuit B cexynay). Ilox koHen y4ebbl HaM caenany «MEABEXBIO yeuyry» —
n06aBuIM oMHHaAuaThi knacc. Jlockoneky MEHA OTAAH B HIKOJTy BOCh-
MM JIET, MEHS M3 OJMHHAILATOro Kiacca cpasy Gpanu B apMuI0. MHe Hano
GBIIO MOCTYIHTh B By3 BO 4TO OB TO HM CTalO B HIOIC. K 0oKOHYaHHIO
LIKONBI S MHTEPECOBANCS aCTPOHOMHUEH (3aEMMancd B aCTPOHOMHYECKOM
KpYKKE NPH IIaHETapHH), dunocodueit u TEONOrHeH, o6Honorueit U He-
MHOTO (pU3HKON (HE3aBHCUMO OT LIKOIBHBIX 3aHATUH, TIOCKOJBKY YYHTCIb
¢Gu3nkH ObLT anxoronukoM). OfHaKo Ha ONMMIHAAC Ha duzdpake MI'Y
MHE yJaJloCh HEOXHAAHHO MONYYHTh [IOXBIBHBIH «AMILIOM». DTO H ChIl-
pano peuwaroutyio pois. 5 Bei6upan mexay @PU3TEXoM u MUDH, Tam
3x3amensl Osuta panbiue. ®U3TEX oTnan, mockonkky 10 HETo MHe ObUIO
noGuparecs okono 2-X yacos. Ocrancs MUWU®U. Onuaxo GbUIO €lIe OAHO
OCTIOKHEHHE — 5 GBI 30JI0THIM MENANMCTOM, 8 TaKHX Ha BCTYMHTCIBHBIX
sK3aMeHaX BATHIH GECIIOagHO, CUHTANIH, YTO MEANH JHMOBBIC. Ho Bor,

236

BCE BCTYNHTENIbHBIE CTPECCHI M NIEPE)XXUBAHKUA N03aAH — BCE 3K3aMEHBI cla-
Hbl! MeHs paclpenensior B rpyrm;' Ha dakynpTeT «A», Ha 14 xadenpy. U
TYT BBIACHHIOCH. ..

A yuyuncs B mikone B OJHOM Kiacce ¢ Mumteit TATYHOBBIM, CBIHOM
npodeccopa MUDU Teoprus Anexcangposuya TAryHoBa, MBI OpyKHIH,
qacTo ObIBaNM Apyr y aApyra. Ho A He 3Hau, uto I'eopruii AJICKCEIHILpOBH‘; -
3asenyromuit kapenpoit 14 — DOY. U Bor 1 nonagao Ha ero xadenpy,
npaBJa, YK€ Mociie Tparndeckol KoHYHMHBI ['eoprus Anexcanapopuya. 3a-
BedylowuM kadenpoi HasHaueH Oner AnatonbeBud Banpauep. Cynurte
CaMH — KaKOBa BEPOATHOCTH TAKOI'O COBMAJICHHS — OYTH HyNCBas.

Hauanace ctynmeHdeckas crpaza. IlepBas xke ceccus Hayanach Tparu-
yecku. TlepBrIii Dk3aMeH — Gn3uKa. IlonHbid cTynop, sBHBIA Heyn. Ilpemno-
JlaBatelNb (Hall XKe JIEKTOP) PeUIHJ MOCMOTPETh — & KaK ¢ KOHTPOJIBHBIMU?
AX, Bce — omnuHO! Tonpko MO3TOMYy OH MHE NOCTaBUI «yn». Ho y MeHs
cepaue ynano. Kak e Tak, Hey)Kenu 3To He Mo NyTek, He Mot BY3? Oc-
TajlbHbIE K3aMeHbl He 3aIOMHMINCH. C 3TOr0 BPpEMEHH 5 CHIIBHO MEPEKH-
Bl HEyJauH, KOXABH pa3 pemian, NepexofuTs B JPYroe MeCTO WM HET.
IMotom mprxuics. MeHs M3-3a XOPOIIMX rojioca H CIyXa IOCTOAHHO TAHY-
a1 B xop MU®H, s ynupancs, kak Mor, BCE BpeMs TPaTHN Ha 3aHATHA.
VYnupancs, korga TaHyad B «Meuty», U B «IIHU (nmuBHas HanmpoTHB HH-
CTUTYTa)», MO3TOMy Onu3KoH ApyxkOel HH ¢ kKeM He BoAmn. [loToM B
1968 rony sxeHHUINCH. ..

Crapmue Kypchl 1 TAHYJ € TPYJIOM, BeCbMa OCpeACTBeHHO. Cnelkyp-
CBl CIaBan O4EHb MECTPO, OHM MHE Ka3alWch O4YeHb aOCTPAKTHBIMU U y3-
KHMH, HE CO3[aBaJIOCh BMEYATICHHS NPHMEHUMOCTH MX B peajbHOM pabo-
te. Ilpenogapateny e ObIIM MPEKpacHbIE, YBICYEHHbIE, HACTOSIHE MPO-
deccuonansl. BKyc K crnelikypcaM MpHIIeNn YK€ HOCie OKOHYaHHSA MHCTH-
TyTa Ha HaCTOsIUEM Jielie, Ha peallbHbIX pa3paboTkax.

Korpa s Hauan paGortate Ha kadenape, oHa nmepexuBaia IepHond pac-
1BETA, WITAT ORI OrpoMeH, Macca ¢unnanos: PYJI, MVJI, CTOBVYC, cBos
pplurcnuTenoHas MmamuHa EC1010. 51 ocrancs B Tofi naGopatopmm, rae
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JieNian AUILUIOMHBIH NMPOEKT — B 1abOpaTOpHH KOPHYCKYJIIPHOH ONTHKH J0-
uenrta Peiiuronoaa EBrenneBuua EnuceeBa, MHIEHIIEr0 YenoBeKka, HCTHH-
HOTO HHTEJUTHTEHTa, KOTOPBIHA ACTTHIICSA CO MHOH M B pale Cly4acB 3apa3iil
MEHSA CBOMMH HHTEpecaMH, Mbl OOMEHHUBAJIHCh Pa3HBIMU KHHramH. Pabota
B nabopaTopun MMena CBOETo poja CeMEHHBIH OTTeHOK. HHUKaKHX CKJIOK H
HHTPHT Y Hac B IPyNIE U B IOMHHE HE ObIBaO. JTO B KAaKOH-TO CTENEHH
MOKPBIBAJIO YYBCTBO NPOECCHOHATBHON HENONHOLEHHOCTH, KOTOpOe Me-
HS HEpEIKO MOCELIao Mocjae OKOHYaHHUSA MHCTUTYTa. DTOMY CrocoOCTBO-
BaJIO U TO, YTO HEKOTOPOE BpeMA TPyAWIaCh y Hac B 1abopaTOpHH, MOTOM
Ha Kadeape, a mo3gHee B MHCTHUTYTCKUX ciyx6ax jkeHa Anzpes JaHuio-
BH4a Bracoa — JIro60Bs TuMogeeBHa, OHaA Takxke BHeCna atMochepy Ao-
MAaIIHOCTH B Hallly JKH3Hb.

PaboTbl, KoTOpHIE BeNa Hallla Ipynmna, ObUTH BecbMa pa3HOOOpa3Hbl, HO
MHE NPUXOAUIIOCH BECTH TONBKO HAY4YHYIO paboTy (B OCHOBHOM pa3paboT-
Ka aHaJIOTOBBIX TPaeKTOrpadoB, CHCTEM YyNpaBlE€HHUS YCKOpUTeNneH, HH-
KEKTOpOB, pabothl no cneureme). Ilpuinoce paspabaTeiBaTh M yueGHbIH
BaKyYMHBIH cTeHA ans MaccnekrpoMeTpHH. CoOCTBEHHAs ke JUCCEPTALH-
oHHas paboTa oka3ajach y MEHS Ha NOCIIEAHEM MecTe, Kak Obl CBEpX Mpo-
rpaMMbl, Ha Hee XpOHHYECKH HE XBAaTalO0 BPEMEHH, K TOMY € M TEXHOJO-
THYECKHE TPYJHOCTH OKa3zalHCh MHe He mo 3y6am. TakuMm obGpaszoM, moc-
THXKEHHE 1IEJIH OKa3aJloCh NMpoGieMaTHYHbIM M BecbMa AalekHM... PaGoTta
TaK M OCTaJlacb HEBOCTPEGOBAHHOM H HE3aBEPLICHHOM.

Hapo 66110 GBI 3aMETHTB, YTO Cepa MOUX HHTEPECOB HE OrpaHHYUBa-
nack kadeapanbHeiMH pabotamu. K HUM MOXHO A00aBHTE U doTorpadu-
Jeckue Aena, U kpatkoe corpyauaudecteo ¢ UKW AH no teMe, cBA3aHHOI ¢
HabOMIOJCHHAMH «IETAIOIIMX Tapenok» (3IToH paboTOH MBI 3aHMMAIMCH
BMECTE C JKEHOH), TICHHE B LIEPKOBHOM XOpe, NMPOBEACHHE 3aHATHH B AET-
ckoi BockpecHoH 11kone, a no3xe, yxe nocie yxoga u3 MU®HU — npeno-
naBanue (pH3HKH M 3akoHa BoXxbero B MpaBoCNaBHBIX TMMHA3HAX, COTPYA-
Hu4ecTBo B [IpaBocnaBHOM CBATO-THXOHOBCKOM ['yMaHHTapHOM yHHBEp-
curete H 1.I. CeHuac, Korja y»e MOXHO CKa3aTb, YTO XXH3Hb IOAXOAUT K
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CBOCMY 3aBEPLICHHIO, €LIe Pa3 MOXKHO OOPAaTHTb BHUMaHHE Ha COBEpILEH-
HO HEBEPOATHOE CTEYEHHE OOCTOATEILCTR, Hous Feoprus Anexcanaposu-
4a TaryHoBa, cectpa Mumwu, ¢ KOTOPBIM § yYWICS B OJJHOM KJlacce, BBIILIIA
3aMyX 3a Mononoro MateMatuka Bonomio Bopo6resa, KOTOpBIN nocJe 3a-
IINTBl ANCCEPTALMM BCKOPE NPHHAN CBALIEHHbIH CaH. Teneps on — npo-
eccop mporouepeit Branumup BopoGbes, pexrop CBHTO-THXOHOBCK(;FO
YHHBEPCUTETA, NyxoBHHK Crnacckoro Bparcrsa, B KOTOPOM MHE MPHILIOCH
TPYAMTECA NIOC/IEAHHE MATHAALATE JIET, MOH JyXOBHBIIA OTel 1 HAaCTaBHHK.

Teneps 5 ¢ ynoBneTBOpeHHEM BCIOMMHAIO CBOIO XH3Hb Ha Kadeape
ODY, nobpoxenaTensHocTh U 3a00Ty COTPYAHHKOB, ¢ HECKOTOPLIMH H3
KOTOpBLIX 10 CHX MOp COXPaHSIO APYXECKHE OTHOMICHHS., A NIOPAOK, MOA-
ACPKHBAEMBIH B KOIIEKTHBE O BpeMeH OJiera AHATONbEBHYA Bansanepa,
HacTo CTABIIO B IPUMEP CETONHSAUIHMM CBOMM COTPYIHUKAM.

AJlbMa MaTep, anbMa Matep! AJlbMa MaTep, abMa Matep!

Jlerkas nazgps. Crapeiii gpannayser.

Benoit ckatepreio mopora 3a KOPMO¥t IEKHUT rpoMana

B paneHue kpas. IpoGexasimx ner.

AnbMa Matep, aneMa Mmarep! Betep rposueiii, Bex xenesuii,

Monogas npeITs. U orons 3anyT
O6HnuMHuCh, Hapoa T0XMaTslii, 3npascTByii, 3apaBcTByi, mec
Ham panéko nnpits. o6ne3neii
3
Kak Te6s 30ByT?
Bua otBaxHbIi, o6nuk mpyx-

HBIIA. O6nuMH nokpenue Gpara.

Betep Bnaxubii, BETEP I0XKHBIH, OH T1e6a nrob6un KOrjga-To, JaB-
HMapyc Hag BonHoOi. HHE Jena. ..

benoi ckareprsio nopora. Be- [oxenait coBcem HeMmHoro,
Yep BBITYCKHOH. Yrobel HaM ¢ TOGOI Jopora

CKaTepThio OhIa.
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AnbMa MaTep, ajibma marep!
TIpexxHUX JHEH MUDBI,

He 3abynem apoMartsl
BhINMycKHOH TIOPBIL.

Jler Ha nje4H, JIeT Ha IUICYH
Ham nenerkui BeK.
OO6HuMH MEHS NTOKpenye,
BepHblii 4eaoBeK.

Buuime, KapToyKa roM=aTa,

B nBDKHBIX KypTOYKax LIEHATA.
CmepTH HH OJIHOH.

Boaub! kataTCA 10A0T0.

Benoii ckatepThio popora. Be-
yep BBINYCKHOM.

(necns evinycknuxoe MU®H, kax ona mue écnomuHaemcs)
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Kagpeopa 14 MH®DH ¢ oeiicmeuu

K.I1. MbI3HHKOB
1. Havasio nyTn

Kadenpa 14 6si1a 06pazoBana B 1948 r. Ha 6a3e MocKoOBCKOro 3Hepre-
THYECKOTOo MHCTHTYTA. [lennio e€ OplI0 BOCIUTaHHE CUMOMO3a HHXCHEPA U
uccnenopatend. OTOOp CTYICHTOB NPOBOJWICA OYEHb TINATENBHO: H3
BoCcbMH (hakynsreTroB MOU 0TOHpATHCE CTYJCHTHI IO pe3ynbTaTaM y4yeOsl
Ha 1iepBoM Kypce. PaspaboraHHO# H onpo6oBaHHOH y4eGHOH IporpaMMsl
eule He ObL10, MO3TOMY OBUTH CKOMOMHHPOBAHBI KYPCHl TEXHHUYECKOTO HH-
CTMTYTa M YHHMBEPCHTETa. JTO CO3/JaBalo 0OJBIIKHE TPYAHOCTH, OCOOEHHO
Ha 1-m kypce. MHorue orcesnuces B npouecce obydenus. K koniy 6-ro
Kypca octanach HeOomnbllas Ipynna yCKOPHTEIbIIHKOB, OKOIO 15 YyernoBex.

T'oxel BRIMyCKa COBNANM CO BpEMEHEM OYPHOTO POCTa YCKOPHTEIbHOH
TeXHUKH. OTHOBPEMEHHO PEAM30BBIBAIOCH OOJIBIIOE YUCIIO YCKOPHTENb-
HBIX npoekToB. Hama rpynna pasnerenach kak BosibHas cTas. Ham c
C.K. EcuHpiM (MOMM MIKONBHBEIM TOBapHIEM, a HbIHE IOKTOPOM Hayk,
npodeccopoM) yaanoch nonacte B Gusudeckuit HHCTUTYT UM. Jlebenesa, B
naboparopuro B.U. Bekcnepa. Tam B 3T0 Bpems muia HHTEHCHBHas pabora
HaJ MOJENbl0 CHHXpoda3oTpoHa Ha sHepruio 10 I'3B. Mbl okasanuce B
Kpyry TakKHX  H3BECTHBIX  CIHEUaIUCTOB, Kak  B.M. Bekciuep,
M.C. PabunoBuy, A.A. Konomenckuii, B.A. Ileryxos, JLIIL. 3uHOBBREB M
apyrue. PaboTa Benack ¢ GONBIIMM 3HTY3HA3MOM, TBOPYECKMM Hampshxe-
HHEM M OTBETCTBEHHOCThIO. B TO Bpems ®HAH 6bu1 s Hac xpamom
Hayku, B koTOpOM paboTano MHOrO 3aMeqaTeNbHBIX JIOAEH, C KOTOPBIMH
NPUXOAMIOCH O0ILATECA Ha CEMHHApax, pasHoro poja cobpaHHsX, B OHO-
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JIHOTEKEe H JaXe €XKEAHEBHO B CTOJOBOH. OTO CO34aBallo onpeaciCHHOC
HaCTpOCHHEC U CTHJIb JKH3HH. (PduaHOBCKas IIKOJAa OYEHH MOMOIJa HaM B

JaJIbHEHIIIEM.

2. Cunxpoda3zoTpon Ha 3Hepruio 10 I'>B

B 1955 r. naboparopus B.H. Bekcnepa nepeexana B ropoa ly6Ha (to-
raa — nepeBHs HoBo-HBanbkoBo Kanuumnnckoi obinactu), rae 3aBepluai-
Cs1 MOHTa)X KpyNHeHIIero B Mupe cHHXpoga3orpona. Komnexrus 6511 Mo-
J00H, MPEHMYILECTBEHHO MOJNOAbIEe crenuanucThl. KaxnoMy 6bu1 BbIOE-
JICH YYacTOK JUI MOArOTOBKH O0OpYyJIOBaHMA K 3amycKy. MHe NpHIuIoch
HOCNEA0BaTEeIbHO 3aHUMATLCS HCTOYHHKOM NPOTOHOB, YYacTKOM HHIKEK-
MM U CUCTeMOH HabmrofieHus 3a my4dkoM. PaboThl 1o 3amycky ¢ My4kKoM
Havyaimce B aekabpe 1956 r. 3amyck wén tpyaHo. [lockonbky cuaxpoda-
30TpOH OBIN MEPBOH B MUpe MAILWHON Takoro maciiraba, psa ero cucreM
Obu1 BBIIONHEH ¢ OonbIIMMH Heaoaenkamu. OcoOEHHO 3TO OTHOCHNIOCH K
JMHEHHOMY YCKOPHTENIO, KOTOpHIH paboTan HecTabMAbHO M AaBajl TOK
40 MKA (coBpeMeHHbIe HHXXEKTOPHI JaroT okono 100 MA), a Takxe K Baky-
YMHOH CHCTEME H CHCTeME KOPpPEKLUHH MarHHTHOTO Mojs. 3amyck MpoBo-
JMICA KPYTJIOCYTOYHO, B 3 cMeHbl. HauanbHHKaMH CMeH NOBEpHIH OBITH
C.XK. Ecuny, B.Il. CapanueBy u mHe. C GoaplIMMH ycunusMmH 15 Mapra
1957 r. OBl OCYIIECTBIEH pPEXHM MHOrooOOpoTHOH HHxekuuH (Gerta-
TPOHHBIHA peXxuM), a yxe 17 mapra 1957 r. myd4ok OB YCKOpPEH 10 KOHEU-
HOH 3Hepruy 10 I'3B. Ot0 6pI1a mobeaa Bcero HaIEro MoOJOAOro KOJIIEK-
THBa — IIOJIy4eHa PEKOpAHAs B MHMpe 3Heprus mydka. Teneps aeno Gwlio
3a (H3MKaMH-3KCIIEPUMEHTAaTOPaMH.

I'pynme, koTopo# s pykoBOAKI, OBIIO HOPYYEHO 3aHUMATHCS BHIBOAOM
IIyYKOB YCKOPEHHBIX YacTHI| Ha ¢gu3ndeckue ycraHoBkH. CHayana 3T0 Je-
Ja70Ch ¢ MOMOIIBI0 BHYTPEHHUX MHILIEHEH, KOTOphie BBOIWIHCH B BaKy-
YMHYIO KaMepY YCKOPHTENSA K KOHIY LIHKJIa YCKOPEHHS H B3aHMMOJEHCTBO-
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Bajnu ¢ my4ykoM. OGpa3oBaHHbIe BTOPHYHBIC 4ACTHUBI C HYXHBIMH 3Hep-
THAMH OTOHPANIHCh B MCCIENOBATENbCKUH KaHal Ha ¢usHueckyio ycranos-
Ky. 3aTeM BCTalla 33/1a4a BBIBECTH BECh YCKOPEHHBIH ITYYOK M3 yCKOPHTEIA.
Hamu 61 Bnepesie B Corose pa3paboTaH pe3oHaHCHBIH MeTox BEIBOIA
fly'lKa U3 yckoputens. Bbul ocymecTBnéH GbicTporii PE30HAHCHBIH BHIRO]
Ha MOJYLIeNOM Pe30HAHCE VIS MCTIONB30BAHUA My3bIPHKOBBIMH KaMepaMu.
970 Gb1a muoHepcKas paspaboTka, Hallemas BIOCIENCTBHH IUMPOKOE
TIPHMCHEHHE B NIPAKTHKE YCKOPHTENEH.

3. Hpotonuwlii cHHXpoTpoH U®BI Ha 3uepruo 70 I':B (¥Y-70)

B 1966 r. 1 6611 npurnamen AnpektopoM UDB3S A.A. JloryHoBbIM Ha
paboty B ero urctuTyT. CTaBusack 3anaua pa3paboTaTh M BBECTH B feicT-
BHC CHCTCMbI BBIBOJIa YACTHIl IUI1 OOeCIeYeHHs UWINPOKOH 3KCIIEPHMEH-
TAJILHOH IPOTPaMMBbI MO (GU3HKE BBICOKHX 3Hepruid. B camom mpoekte
NPOTOHHOTO CHHXPOTPOHA Y~70 3TOT pasnen paspaboTan He b1, mo3TOMY
Obl10 HEOOXOAMMO CO3/aTh KOIICKTHB, CIIOCOOHBIA B KOPOTKHIi CpPoOK pe-
IIMTH 3Ty 3a1a4y. 34eCh HAM MPHMILIA HA TOMOLIb kadpenpa 14. U3 MUOU
B HHCTATYT npuumn }O.C. denoros, B.W. I'punacos, B.M. Tarapenko,
B.H. Yenerun, snocreacrtenn — A .U. Hpoxaun. Onu cocTaBHan MHTEN-
MEKTyanbHEIH KocTak Otzena BeBOAA, KOTOPKIi OBICTPO BeIpoc f0 100 ye-
nosex. Briounnuce B paGory Taxke cotpynnnkn HUUD®DA, MPTU u
ApPYTUX HHCTHTYTOB CTPAHBI.

B kopoTkuii cpok Gbina cosmana cucrema BBIBOZIa BTOPHYHBIX YacCTHII,
00pasyIoIMXcst Ha BHYTPEHHHX MHILICHIX. DTo AaJI0 BO3MOXHOCTb Cpa3y
KC 1ocie samycka yckopurtens (1967 r.) Hauats paboTy mepBooyepenHBIX
IKCIIEPUMEHTAJILHBIX YCTAHOBOK, H YK€ B IEPBBIX CEAHCAX ero paboTsI no-
MIyUHTb yHUKaTbHBIE PE3YbTaThl. B nanbHeituieM cHcTema BBIBOIA ¢ MO-
MOILBIO BHYTPEHHHX MHILCHEH OblIa yCOBEPIIEHCTBOBAHA H pacmMpeHa, u
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JIaBajia BO3MOXHOCTb BECTH 3KCIIEPHMEHTH OJHOBPEMEHHO B HECKOJIBKHX
KaHaJiax.

B 1966 r. Hayaa yCHJICHHO pa3BUBaThLCS TEXHHKA 3KCIIEPHMEHTA C HC-
M0JIb30BaHHEM NY3LIPEKOBBIX KaMep. beuin cosmanel kameps! “Mupabens”,
“JlIrogMuna” u CKAT. [Ina HuX noTpeGOBaIHCh CEeNapHpPOBAaHHBIE MydKH,
YTO MOCTaBHJIO NEPEJ CHCTEMOH BbIBOJA HEOOXOIHMMOCTH OCYLIECTBIATH
OBICTpBIN BBIBOJ Iy4ka, JNIUTENBHOCTBIO A0 5 MKc. Pemenue 3rtoit 3amaun
BEIOCh HAMH COBMECTHO ¢ coTpyaHukaMu M3 LIEPH, kotoprie yxxe uMenn
OIBIT cO3AaHusd HeoOxoaumoii anmnapatypsl. COBMECTHBIMH YCHIIUSIMH MBI
B JIOBOJIBHO KOPOTKHH CPOK CO3[alii CENapUPOBaHHBIA My4YOK I KaMepEI
“Mupabens”. 3atem cunamu UPBD u HUHNO®PA Ob11n BBeeHH KaHAJIb
ans kamep “Jlrogmuna” u CKAT. B utore nporpamMma QU3HYECKHUX HCCIe-
JIOBaHHH € MY3bIPLKOBEIMH KaMepaMH 3aHsja Gonbloe MECTO B JesTeNb-
HocTtH UPBO 1 npuBena kK JOCTH)XEHHIO YHHKANBHBIX PE3yJIbTAaTOB .

ITo mepe yBenuueHHs UHTEHCHBHOCTH yckopureasi Y-70 Hen36exHO
BCTaJ BONPOC O MEAJIEHHOM BBIBOJE YCKODEHHOIO IIy4ka HNPOTOHOB Ha
BHEIIHWE MHUIIEHH. JTa 3ajadya pemanach HaMH coBmecTHo ¢ HHUDDA.
TpeboBasIOCh pacTAHYTh AJIUTEIRHOCTS BHIBOAA A0 2 C M IIPH 3TOM obecrie-
YHTb XOPOUIYH) OZHOPOJHOCTH TOKA BBIBEICHHBIX YacTHII BO BpeMeHH. s
3TUX uened ObUT HCIONb30BaH HEMMHEHHBIH PE3OHaHC TPETHEro MopAAKa.
Yro6rl yIOBIETBOPUTL MPEABIBICHHBIM TpeOOBaHHAM M 00CCIIEYUTEH BEI-
COKy10 3((eKkTHBHOCTE BbIBOAA, NOTPeOOBAIOCH ACTANBHO M3Y4HThH JUHA-
MHKY JBW)KCHHS 4acCTHUL H BO3ICHCTBHA Ha He€ BHEUTHHX (akTOpoB. B pe-
3ynpTate 3afgada 6plia BHIIOMHEHA, YTO JAJI0 (H3HKaM HOBBIH HHCTPYMEHT
uccnexopanus. He 3aMenTHIH NOSBHTLCA HOBBIE PE3YNbTAThl U OTKPHITHS.

Ilo mepe pocta HHTeHCHBHOCTH Y—70 mo ypoBHs 1013 mpoToHOB B
UMITYJIbCE BO3HHKJIA HEOOXOAMMOCTH NMOBBILICHHS 3(PHEKTHBHOCTH Mel-
JIEHHOro BBIBOoJA. JTa 3ajava Owina ycnewno peuiena FO.C. @emnoToBbiM
(ToXXe BBITYCKHHUKOM Kadeapbl 14), koTopeli yBemnuun 3¢¢eKTHBHOCTE
BbIBOZIa 10 94%. OmHako npd GONBIIOH MHTEHCHBHOCTH ITy4YKa MOSBHIIACH
a3UMyTajbHas HEyCTOMYHMBOCTH Iy4ka, KOTOpas MPUBOAMIA K HEOJHOPOA-
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HOCTH TOKa BBIBEICHHBIX YaCTHI[ BO BpeMeHH. M TyT Ha nomouis mpuuien
BhIy CKHEK Kadenpsr 14 C.B. HBarHoB. COBCEM HENABHO NPH €r0 JEATENb-
HOM y4aCTHH OBLT OCYHIECTBICH MELTCHHBIN CTOXaCTHYCCKHI{ BBIBOJ, HC-
TONB3YIOLINK BO3JCHCTBHE KOHTPOIHMPYEMOrO BHEILIHEro MIyMa Ha YCKO-
PEHHBIH MY4OK. DTO yCOBEPILIEHCTBOBAHHE 3aMETHO YJIyYIIHIO CTaGHIb-
HOCTb BBIBEJICHHOI'O Iy4Ka H NO3BOJIMIO YBEIMYHTE AIMTEILHOCTD H Kade-
CTBO PaCTSKKH BBIBOJA, YTO JAE€T HOBbIE BO3MOXHOCTH A NPOBEICHHS
(H3UYECKHX IKCIIEPHMEHTOB Ha BBIBSHCHHBIX My4KaX, HCTONB3YIOUIUX
CYETHYIO METOMHKY.

Ycneunoe penieHHe U CBOEBPEMEHHBIH BBOJ B AEHCTBHE Pa3IMYHBIX
CHCTEM BLIBOJA ITyYKOB NallH BO3MOXHOCTh Pa3BEPHYTh LIHPOKHM (POH-
TOM (usndeckue HccaenoBanusa Ha yckoputene UOBD u obecneunts ux
Ka4yECTBEHHOE IIPOBEICHHUE.

4. YcxkopHTeabHO~HAKONUTEAbHbIH KoMiLieke H®BI (YHK)

Yckopurens V-70 octaBajics KpYNMHEHIIMM B MHpE POTOHHBIM YCKO-
puteneM B TedeHue S neT. HecMoTps Ha ero pekopanyio suepruo 70 I'sB,
ObLIO OYEBHMHO, YTO AN PENICHHs LENOro psAna QyHIaMEHTANBHEIX MPO-
OeM Qu3MKH MUKPOMHpA TaKoii 3Hepruu GyAeT HEAOCTATOUYHO.

B 1977 r. BcTana 3agaya co3gaHus HOBOTO yCKOPHTENLHOTO KOMILIEKCA
Ha 3Hepruto 3000 I'3B. JIns e€ pewenns Ha 6asze Otaena seiBoga B UGBD
6e110 cosnano Otaeneine YHK. Mue 65110 opydeHo BosrnaBuTh 310 OT-
AenieHre. B HETro BOLLTH BeAyMIHE CHEUHATHCTHI 10 yCKOPHTESAM, a TAKXKE
Ay4UIHe KOHCTPYKTOPCKHME H MPOM3BOJCTBEHHbIEC MOAPA3JAEICHUA HALIEro
uHCTHTYTa. HO OCHOBHas craBka Obuna clenaHa Ha Monoaexb. CHOBa
Gonbiyro nomomp okazan MU®U (1 ocobenno kadeapa 14). JlocTaToyHO
HasBaTe uMeHa C.B.HBanoBa, IO.M. HocoukoBa, M.C. Muxeeaa,
I1.H. Yupkosa, A.H. 3106una, I0.T". Kapuiesa, H.A. A3binuHa,
B.T". KyzapsiBiieBa # MHOrMX APYrHX .
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Pemrenne o coopyxennn YHK 6wuio npunsato B 1980 r. Pa6oTsl no
CTPOUTENBCTBY TOHHeneH YHK Obunn mawatel B 1984 r. Temn pa6ot 3ua-
HUTENBHO yCUIHICA nocie Bbixona B 1987 r. nocranosnenus IlpaBurens-
CTBa 00 YKPENIEHHH MaTepHATLHO-TEXHHYECKOH 0a3bl HCCIENOBAHHH 110
u3snke BoICOKUX 3HEprui. OHO NErI0 B OCHOBY MPHHATON B 1990 T. rocy-
AapCTBEHHON HAay4YHO-TEXHUYECKOH MpOrpamMMbl “MDH3HKa BBICOKHX 3HEp-
ruin”.

YHK npencrasnsan co6oit MHOrOCTYNEHYATBIH YCKOPHTENb [IPOTOHOB,
PasMEICHHBIHA B OJ3€MHOM TOHHENE MMTHHOIM 21 kM. Ero nepsas CTyIIEHb
(YHK-1) — yckopurens Ha sHepruio 600 3B momken GbUT 65ITh BbIMON-
HEH Ha OCHOBE KJIACCHYECKHX (HECBEPXITPOBOSALINX ) )KEIEIHBIX MATHHTOB.
Ero mpoekt 6b1 yTBepxaen B 1995 r. Bropas cTymeHs BKIIOYaeT B cebs
yckopHTenb Ha 3Hepruio 3000 3B Ha ocHOBe CBEpXNMPOBOAAIMX MarHu-
TOB ¢ noneM 5 Ti. IlpoekT BTOpoit ouepean Gbu1 BemyineH B 1990 r. B ém
pE/lyCMaTPHBATIOCH NallbHEHIICE PAa3BUTHE KOMILIEKCA, CBA3AHHOE C Op-
raHu3auMell BCTPEYHBIX CTOJIKHOBEHHH MNPOTOHOB ¢ sHeprusmu 0.4 H
31aB.

B paspaGotke YHK u ero cucrem yyactBoanu seaymue HUU cTpa-
#pl: HAIMO®A um. Edppemona, npoektrsii uncturyr I'CITH, Merporu-
nporpanc, MPTH, OUANU, MUDU, HIIO “Kpuorenmair”, BHUWMHM
uM. bouBapa u MHorue apyre. B NpOMBILIEHHOCTH GBUIO Pa3BEpPHYTO
M3rOTOBJIEHHE 000pynoBaHus yckoputens Ha 600 I'sB. B atux paGorax
6puH 3anefictBoBanbl HITO “Onextpodmsuka”, XapbKoBCKuit INEKTPOME-
XaHHYECKU#H 3aBoz, IIckoBckuit Mexannueckuii 3aBog, HITO “KomunTtepu”
(pannoTexHuKa), IpeANPHATH MUHHCTEPCTBA ANEKTPOHHOM IIPOMBIIIIEH-
HOCTH (BaKyyMHas CHCTEMa) M MHorue apyrue. KomnektuB OtaeneHus
YHK B H®BD BeIpoc 10 630 yenosek. B cBs3u ¢ 0coObIMH TpeGOBaHHAMH
K 00opynosanuio YHK 4acTs ero He NpeacTaBIsoch BO3MOXKHBIM H3TOTO-
BHTh B NPOMBIIUIEHHOCTH. BBUIH MOCTPOEHHI 3JaHHMSA M BBEAEHBI B JKC-
IIyaTauMiO NPOM3BOACTBEHHBIC MOIIHOCTH [/ H3TOTOBJIEHHS TAaKOrO
YHHMKAIIBHOTO 3JIEKTPOGH3HYECKOro 000pyA0BaHHs.
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B 1992 r. B cBA3U C pe3KMM YMEHBUIEHHEM (PUHAHCHPOBaHHMS MpPO-
rpammbl YHK komuTeroM HayyHOH MOnMTHKHM mo nporpamme “Dusuka
BBICOKMX 3HEPrHU” OBLIO MPHUHATO PEUICHHE COCPEAOTOYHTH YCHIHA Ha
coopyxeHuH nepeoi crynens YHK. B 1994 r. 6b11 ocymiectsien gpusmye-
CKHil 3amycK kaHayma WrxekuuH B YHK, 3akoHYeHa mpoxogka v MOCTOSH-
Has oOnenka KoJBLEBOTO TOHHENA [UTMHOH 21 KM, a B ero KJKHOH 4acTH
OCylILiecTBICH NpoOHBIH MOHTa)X o0opydoBaHMs. M3roroBneHo u mocras-
aero B UOBD okono 70% 3nexkrpodusndeckoro o60pynoBaHus yCKOPHUTe-
11. Bonbias ero yacts npouiaa NpeAMOHTAXHBIE HCIIBITAHUS Ha CTEHAAX.

B 1998 r. BBUAy Tshxenol 3KOHOMHUYECKOH CHTYalUH B CTPAaHE COCTOSA-
JIOCH peUIeHHE ABYX MHHHUCTPOB O INPEKpaIleHHH paboT Mo COOPYXKEHHIO
YHK. Beinv mpogomxkeHs! paboThl TOJBKO 0 COXPAHEHHIO KOJBLEBOTO
MOA3€MHOTO TOHHENS.

B xone BeimonneHus mporpamMmsl YHK ObunH monydeHbl YHHKAIBHBIE
pe3yJIbTaThl, BEICOKO OIEHEHHBIE Hay4YHOH obumecTBeHHOCTEI0. OHU omy6-
JIMKOBaHbI B TPyJaX MEXIYHAPOAHBIX H HALMOHAILHBIX KOH(EPEHLMHA M
COBEILAHHUH, HayYHBIX JKypHAalax, oT4eTax M npenpuHtax. Pazpaborannbie
MPH 3TOM HOBBIE TEXHOJOTHH H MaTepHalibl OKa3bIBAaIOT BO3JACHCTBHE Ha
MIPOMBINUIEHHOCTh. HamaxeH MacCOoBBIH BBITYCK CBEPXIPOBOMALINX Mare-
PHAJIOB MHPOBOTO YPOBHA (a MO CYIUECTBY, BO3HHKNA HOBasg 001acTh BbI-
COKOM TEXHOJOTHH — CBEpXIIPOBOJMMOCTB), pa3paboTaHa TEXHOJIOTHS
MPOU3BOACTBA CBEPXMNPOBOIAIIMX MarHUTOB, CO3MAHBI CHENHATIBHBIE Map-
KH CTalli, METOABI OYHCTKH ONaropoAHBIX ra3oB, ONTOBOJIOKOHHAS CBS3b,
3NEeKTPOHHO-TYYeBas TEXHONOTHS Ha OCHOBE YCKOPHTENEH, CTaHKH 0co00ii
TOYHOCTH U APYTHE TEXHOIOTHYECKHE MPOLECChl. OTH HOCTHXXEHHUA HIMPO-
KO HCIOJIB3YIOTCS B COBPEMEHHBIX OTE€YECTBEHHBIX H 3apyOeikHBIX NMPOEeK-

Tax.
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3akaoYeHHe

B pesyneTate paboT, BRITOMHEHHBIX Ha yckoputenix UDBD, cosman
MOIIHBIH HHTENIEKTYalbHBIH NMoTeHOHaN. CHOXWIHCE KBATH(DULIMPOBaH-
HBIE KOJICKTHBHI HCCIEAOBATEAEH, KOHCTPYKTOPOB H pabounx. bosniyro
poiib B 3TOM chirpana kadeapa 14 MUDH. E¢ BocnmHTaHHHMKH aKTHBHO
y4YaCTBOBAIH B YCKODHTENBHBIX [IPOEKTAX, JEMOHCTPHPYS XOPOIIYIO MOJ-
TOTOBKY, BBICOKYIO KBaTH(GHKALHIO, OTBETCTBEHHOE OTHOINEHHE K AeIy.
Ceifuac 0o6cTaHOBKa CHIIBHO H3MEHHNACh. MOIOAbIE CIELHATHCTEI HE HAYT
pabotate Ha yckopHuTeau. HaMewaeTcst paspbiB MOKOJICHHI, YTO MOXET
IIPHUBECTH K KPH3KCY B HalleH Hayke. B Hacrosiee BpeMa MHOTHE H3 KBa-
THGHIHPOBAHHBIX CHEHATHCTOB Pa3pabaThIBAIOT COBMECTHO C 3apyOex-
HBIMH 1a00paTOpHSMH NEPCNEKTHBHBIE Hay4YHBIE HanpaBieHHsA. B To xe
BPEMs HAIl HHCTUTYT €lli€ pacloiaraeT OrpOMHBIM HAay4HBIM MOTCHIHa-
oM. Utobbl pa3BHBAaTh CBOIO HAY4HYIO MPOrpaMMy, OH JOMKEH HMETh
COOCTBEHHYIO COBPEMEHHYIO SKCIIEPHMEHTAIBHYIO 6a3y. [l 3Toro HyxHa
Bons IlpaBHTenbcTBa pa3BHBaTh QU3HKY BBICOKHX 3HEPTHid, KapAHHAIBHO
H3MEHHTh €€ MaTepUHalIbHOE 00ECIIeueHUE, CO34aTh YCIOBHUSA, IPH KOTOPBIX
HAaYYHBIE COTPYAHHMKH MOIIH OBl MONMy4YaTh JOCTOWHOE MaTEPHAILHOE BO3-
HarpaxJIcHME, MO3BOMAIONIEE UM LIETHKOM COCPEAOTOYHUTRECA Ha CBOEM Je-
ne.
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Moii nayunwiii pykogsooumens Ilemp Hukonaeeéuu
HQucmsakoe

H.B. Tarapunosa

Crynentkoit kadenpel «3neKTpopH3HYECKHE YCTaHOBKH» s MPOCIY-
maja Kypc mo (HM3MKE Tra30BOr0 pa3psia, KOTOPBIH YHTal JOLEHT
I1.H. Unctakos. MeHs pacnpeaensi B ero 1abopaTopHIO Ha AHIUIOMHYIO
paboty. JIaGopatopus Haxoxuinach Hefaneko oT MeTpo COKOI, yiKe Mo3xke
MBI niepeexand B ocHOoBHoe 3aaHue (Kammpckoe mocce). Ilerp Hukonae-
BHY TNIPEIOKHII MHE IIPOBECTH HEKOTOPHIE HCCNIEAOBaHHA MO MOCHEPa3-
PAZHOH 3MHUCCHH 37ICKTpoHOB. OH noapo6HO paccKa3al, YTo OT 3TOH IMHC-
CHH 3aBHCHT CTabwibHas paboTa OBYXIJCKTPOJAHBIX Pa3pAIHHKOB C XO-
JIOOHBIMH 3JIEKTPOAAaMH, KOTOPBIE HCIIOIB30BAHCE B MOTOPax CaMOJETOB,
M HaJl KOTOPBIMH OH paHee paboTai.

HccnenoBanus NMpoOBOIMWINCE HAa CTEKISHHBIX NMPHOOpax, KOTOpHIE H3-
TOTAaBIHBAIHCE B CTEKIOMOILYJBHBIX MAacTEpCKMX Halller0 HHCTHTYTA.
BonpmHHCTBO paboT Mo pa3sHBIM TEMaM HCIOIB30BAIM CTEKJISHHBIE MpPH-
6opBI, Tak KaK, BO-NIEPBBIX, HX HETPYAHO OBLIO M3rOTOBHUTH IIO00H ClOXK-
HOHM KOHCTPYKLIMH, H, BO-BTOPHIX, MOXXHO OblT0 HabM10aTh 32 CBETOBBIMH
ABJICHHSMH. '

Mens nopaxaino, kak [lerp HukonaeBuy moMoran MHe BO BCEM, OCO-
6eHHO B mepHoJ NpeAdvIUIoMHON npakTukd. OH Jaxke HalauBal caM Ha
BaKyyMHBIH I1OCT 3KCIIEpHMEHTaIbHBIe MpHbopel. Tak oH mocTymain ¢ kax-
ObIM CTYJEHTOM, KOTOpBI mpHxoaua B ero jabopatopHio. Crupanack
rPaHb MEXAY CTYJICHTOM M PyKOBOIHTENEM, YTO OBIIO OYEHB BaXKHO.
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Vike Ha JUIIIOMHOM paboTe s MOHAJA CTHIIb €70 PYKOBOACTBA - CBOOO-
Ja ans tBopyecTBa. OH HUKOTAA HE NMPENHCHIBAT, YTO HEOOXOOHUMO Je-
7aTh. OTO BBISCHAIIOCH NIPH 06CYXKACHHUH HONYYEHHBIX Pe3yJIbTATOB.

Iocne 3amute! aumoma Iletp HukonaeBuY Npeano)una MHE OCTaThes
B ero nabopatopuu. Pykosoaumsie Ilerpom HukonaeBuueM paboThl MOXKHO
ObIJI0 pa3enHTh YCJIOBHO Ha /1Ba HAIPaBJIeHHS.

* Hccnenosanne GU3N4YECKHX CBOFCTB MOBEPXHOCTH META/LIOB B Ba-
KyyMe ¥ raze.

* Hccnenosanve ¢H3NMYECKHX TMPOLUECCOB B pa3pabOTaHHBIX MM
npubopax.

PaboTel o mepBoMy HampaBieHHIO OBbUIM CBS3aHbI C OIpele/IeHHEM
3HAYECHHH HOpMAJBHBIX KaTOAHBIX HaJCHHH TIEIoUero paspsga u paboThl
BBIXOJa B ra3e H BakyyMe. K 3ToMy BpeMeHH B OMyOIHKOBaHHBIX CTaThAX
Habmogancs 60O pa3bpoc 3HaYeHHH pabOThl BEIXOAA. DTOT MapaMerp
OIpeJeNAeT HHTEHCHBHOCTh BCEX BHAOB 3MHCCHH, KaK B BaKyyM, Tak H B
raze. BeimosHanace 3ta pabora ¢ P.A. MunoBaHoBoii. BocrpoussoauMele
pe3yibTaThl OBUIH MOIY4EHbI MOC/E JOCTHKEHHS aTOMHO YHCTOH TOBepX-
HOCTH 3JIEKTPOJa C MOMOIIBIO BHICOKOTEMIEPAaTYPHOTO HPOrpeBa 31eKTpo-
JI0B B BAKYyM€ H IOCIEAYIOLICH OYHCTKH TIEIOIUM pa3psagoM. MHaukarto-
POM YHCTOTBI MOBEPXHOCTH Oblla cTaOWiIbHAs BEJIMYHHA HOPMAJIBLHOTO Ka-
TOAHOIO MaJCHUA TICIOLWIEro pa3psaa M OTCYTCTBHE MOCIEpaspAAHON
3MHCCHH IEKTPOHOB.

OrmbIT! N0 3aMa3JbIBAHUIO 3aTHXaHUA Pa3psAAa U MO MociepaspsaHoOi
9MHCCHH IEKTPOHOB NpoBoauiauck MHOX M H.E. HoBukOBEIM, a mo3xke
A.A. JlykamesbiM ¥ B.JL lllaToxuHpiM. B 4acTHOCTH, HCCI€J0BAIOCH
BJIMSIHHE 1IEI0YHBIX METAUIOB M IUICHOK Macia BaKYYMHBIX HAaCOCOB.

B 1969 r. B pesomonun 1 MexnynapoaHo# KoHbepeHIHH 110 Ta30BOMY
paspsany (MI'Y) 6b110 yka3aHO, YTO OTBITHI MO 3JEKTPHUYECKOM MPOYHOCTH
BaKyyMHOH 3JIEKTPOH30MALNH HEOOXOIHUMO BELIIOJIHATH NPH KOHTPOJE CO-
CTOSHHA BBICOKOBOJIBTHBIX 3JIEKTPOAOB. Mcnonb3yeMble TEXHOJIOTHH MOJ-
TOTOBKH BaKyyMHBIX BBICOKOBOJIbTHBIX IPHOOPOB He 00ecrieyrBalId BICO-
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Koe 3HayeHHe pabouMx HanpskeHHWH. MHAMKAaTOPOM COCTOSIHHA BBICOKO-
BOJIETHBIX 3J1€KTPOJOB MOTIa 6bITh MOC/epa3psaHas sMHccHs. I1epBble xe
OMBITH TIOKA3and, YTO HAGMI0faeTCd COOTBETCTBHE MEKAY TOKOM IOCHe-
Pa3psAHOH 3MHCCHH, NPeanpoOOHHBIMH TOKaMH B BaKyyMe H HarlpsKeHH-
eM 1po6os BakyyMHOro npomexyTtka. Haganuce pab6otel ¢ PpasHHCKHM
HUU (B HacTosuiee Bpems HUU «HMctok»). [id 4HCTBIX OBEPXHOCTEH
9NEKTPOAOB (IOCHAepaspAaHas dMHCCHS OTCYTCTBOBaa) ObLIHM IOIYYEHbI
OuYeHb BBICOKHE 3HAYEHUA DJIEKTPHUECKOH TPOYHOCTH B CTAaTMYECKOM H
MMITYJIbCHOM peXXuMax. 1 BakyyMHBIX TPOMexyTKoB 0,5 MM sjekTpHye-
ckas HampsHKeHHOCTb BHELIHEro Mojs cocTaBuia E = 1,1-108 B/M, a mas
npoMexyTka B 1 MM — E = 10® B/MM B CTaTH4ECKOM PEXHME H B HMITYJIbC-
HOM (IUTMTEIBHOCTh ~ HECKONbKO JecaTkoB Mkc) E = 1,4-10° B/cm. Kon-
nektuB B cocrtase IL.H. Unuctakoea, A.JI. PagmonoBckoro (dpssuHO),
H.B. Tarapusoso#, [I.C. Tpemmukosoit (®psasuno), H.E. Hosukosa omy6-
JHMKOBaJ 3TH pe3yJlbTaThl B TpyAax 5 MexayHapoJHOro CHMIO3HyMa IO
«Paspsnam u snexktpuueckoit nzonsuuu B BakyyMe» (Iloapuia, 1972 ropn).
JI0 cux mop 3TH pe3yNbTaThl Ui CTaTHYECKOTO peXxHMMa He ObUIHM JOCTHI-
HYTHI.

Hanee 3T paboTsl O6BUIH NPOAOIKEHBI acnHpaHToM JdyO6ununeiM H.II.
JIis MEHBIIHMX IPOMEXYTKOB B HMITYJIbCHOM peXHMe (MMITyJIbChl MHKpO-
CEKYHJHOH IMTENBHOCTH) JJIS T€X )K€ YCIOBHMH IOATOTOBKHM BBICOKO-
BOJILTHBIX  3MEKTpOJOB Oblla JOCTUIHYTa HANpSXKEHHOCTh  TONA
E = (5+7) -10° B/M Ha BakyymuoM mpoMexyTke 0,1 MM.

Corpyauuku nabopatopun «®Dusnyeckas dIEKTPOHHKa» ObLIH yBIlE-
4yeHsl Hay4yHoOH pabotoil. MHorna oHM 3anepkuBaIHCh A0 12 4acoB HOYHM
JJ1s 3aBepiueHus JKcrepumenTa BMecTe ¢ IlerpoM HukonaesnueM. OH 3a-
foTuiica 00 y4acTHMH COTPYAHHMKOB B HayYHBIX KOH(QEPEHIMAX, MOMOran ¢
odopmIieHHeM cTaTeil 1 myOauKalHid, Kak B pOCCHICKUX XypHalax, TaK
M B TpYJax MexIyHapOAHBIX KOHGEpEHUHH.

B 1966 roay Iletp HukonaeBH4 3aUTHA JOKTOPCKYIO AHCCEPTALMIO
Ha TeMy «HekoTopsle BOTMPOCHI 3JEKTPHYECKOrO pas3psAaa B MHEPTHBIX ra-
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3ax» M cran npodeccopoM kadenpsl. Ilon ero HayyHbIM PYKOBOIACTBOM
3alIUTUIN KaHIUJAaTCKHE JAHCCEepPTaLMH: H.B. TatapuHoBa,
P.A. Munoganoea, H.I1. 1y6unun, B.JI. lllaroxuHx.

Heckoneko necatkoB ser Iletp HukonaeBud paboTan Hay4HBIM KOH-
cynstanToM B HUU «Hctox» (PpsazuHO) B 1abOpaTOpuu razopaspsiaHbIX
npubopos (3aB. naboparopueit — A.C. ITokpoBckas-CoGonesa). OH ObLI
HayuHbIM pykoBoauTeneM aucceprauuid H.I'. Kamnukosa, B.A. Bypmaku-
Ha. Y Hero Obutn mybaumkaumu c¢ B.I'. I'y6anoBoii. (B.I'. Bopucosoii),
A.E. KopaneBbsiM. K HeMy npHe3Kaiu Ha KOHCYJBTALMIO CO BCel PoccuH.

INo3nuee nonosuna naGoparopun «Pusnyeckas 3MEKTPOHUKA (MHKeE-
HEPHBI KOpIYC) BOLUIA B cocTaB «PaIualMOHHO-YCKOPHTENBHOTO LiEeH-
tpa». Bmecte ¢ H.E. HoBukoBBIM MBI npoo/mkaiu paboTy 110 HCClenoBa-
HHIO BaKYyMHOH 3JI€KTPOH3O0JIALMH M pe3ynbTaThl 00CYXaNy Ha CeMHHa-
pax mo pykosoactBoM Ilerpa HukonaeBuda. OH mopjepkuBaid TEMAaTHKY
HCCIIEIOBaHUH 10 BIHSHMIO HEM3BECTHBIX paHee IpoLeccoB B AedekTax
THIIA [T0P Ha BaKyyMHYIO 3JIEKTPOH30IALHI0. TOT Hay4YHBIi ONBIT, KOTOPBIi
s npuobpena B naboparopuu Ilerpa HukonaeBuya, mo3Boiami MHE 3aiu-
THTh JIOKTOPCKYIO THCCEPTaLMIO, KOT/ia ero yxe He ObU1o ¢ HaMH. DTy pa-
60Ty s MbIcIeHHO nocBsaThiIa [lerpy Hukonaepuuy.

B Te Bpemena, Korza s 3aHHMAaach euie MocCiAepa3psaHOi IMUCCHEH,
Ilerp HukonaeBuy mpocusl MeHS MOAYMAaTh O MEXaHH3ME 3TOH 3MHCCHH,
TaK KakK CyIIECTBYIOIIUE THIIOTE3bl HE MOTTIH OOBSCHUTH BCe HabMoqaeMble
3akoHOMepHOCTH. CeHyac s BoinonHuna Hakas [lerpa Hukonaesuua.
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Bocnomunanus A.B. bieonsix

B 1994 roay, nocyie okoH4aHHA MOCKOBCKOT0 NMpHOGOPOCTPOUTENBHOTO
TEXHHKYMa, MOCTYnu1 B MOCKOBCKHH HH)KEHEPHO-(H3HYECKUH HHCTHUTYT
(TeXHMYECKHI YHHBEPCHTET) Ha NEPBBIM Kypc (aKyIbTeTa aBTOMATHUKH H
9NMeKTPOHUKHU. S ObLn 3aumcieH B rpynny A7 Bmecte ¢ CyIHMMOBBIM AJek-
ceeM, Uuropem IlaBioM, /lamkoBeIM MakcuMoM, J[010TOBBIM AJEKCaH-
IpOM U IPYrMMH TalaHTIMBbIMH pebstamu. Cnacu6o EnuceeBy Peiin-
ronsay EBrenneBuuy, KOTOpEIM OBUT KypaTOpOM HAalleH IPyNNEBl H C Nep-
BBIX JHEH MTOMOTaJl HaM B PEIICHUH TIOOBIX BO3HHKAOIHX BOIPOCOB.

Kadenpa “Dnexkrpodu3uueckie YCTaHOBKM MOJX PYKOBOACTBOM 4YII.-
kopp. PAH Amnnpes Hukonaesuua J[MaeHko cTada JJis Hac OTIPABHOM
TOYKOM B HameH npodeccHOHaTpHOH neATensHOCTH. boraTelii omuIT M
npodeccHOHAIM3M TpenoaaBaTeaeH MO3BOJMMIM HaM JOCTHYb YCIIEXOB B
U3y4YEeHHHH yCKOpHTeNbHOH (u3uku. Kype nekuuit 1 ceMuHapoB MacyHo-
Ba Dnyapna Cepreesuua no 3PV (anekTpodusndeckue ycranoskH), Co-
Oennna Hukonas ITaBnoBuua u MunoBanosa Onera Cepreesuua no CBY
(CBEPXBBICOKHE 4aCTOThI) OBUTH 1A MeHs Haubolee HHTepeCHBIMH. Yueo-
HO-HCCIIe/IoBaTeNbCKas paboTta U AUIIOMHas pabora Ha temy «Mccneno-
BaHHE BO3MOXXHOCTH IOTJIOUIEHHUS BOJIH BBICIIHX THIIOB B YCKOPHTEIBHEIX
CeKLMsAX JTHHEHHOro cBepxnpoBojsilero komaiaepa TESLA» 6biiu Bbl-
nondensl B CBY naGoparopun moxn pykoBoactBoM CobenuHa Huxonas
IMTaBnosuya 1 MunoBanoBa Onera CepreeBuya M B COTPYJHHYECTBE C Ha-
yuHbiM HenTpoM DESY (I'aMOypr, I'epmanus). Tlonesnsie coBeTsl oT Ka-
nroxHoro Banentuna EropoBuua, a Takke oOCykAeHHE pe3yJbTaTOB H
nposenenus CBY skcnepumeHToB ¢ AsekceeM CyinHMMOBBIM, JleHHCOM
KoctuueiM, Muxaunom JlanasHoM U AnekceeM JISIHHBIM TO3BOJIMIM MHE
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peaTH30BaTh 3ayMaHHbIC HAEH. 3alHTa JUIUIOMHOH paboThl COCTOANACH B
2000 roay. Cnacu6o CobGenuny Hukonaro IlaBmoBuduy ¥ MmuioBaHOBY
Onery Cepreesudy 3a HX HETIOCPEACTBEHHBIH BKJIAJ B JOCTH)KCHHH LIEJIEH.
IMony4un AUTUIOM HMHXEHepa-(QU3HKa MO CrenHaabHOCTH "MH3HKa MyYKOB
3apsKEHHBIX YacTHI] M YCKOPHTENbHas TeXHHKa". B ToM ke rony, mo pe-
3y/bTaTaM 3K3aMEHOB, IOCTYIHI B acCHPaHTYpPy H B TO )K€ CaMOe BpeMs
MOJIYYHII NIpUrIaleHHe Ha paboTy B bepaHHCKHIA TeXHHYECKHHA YHHBEPCH-
TeT.

B 2000 roay cran acnupanToM bepaHHCKOKOTO TEXHHYECKOTO YHHBED-
cureta (bepnun, [epManus) Ha kadenpe TeOpeTHYECKOH 3IIEKTPOTEXHHKH
nox pykoBonacteoM Prof. Dr-Ing. Heino Henke. Hayunas pa6ota 6bu1a no-
CBJILEHA NOTNIOLEHHIO BonH Beiciiux THIOB B 30 I'T' nianapHo# ycko-
pstomeil crpykrype. IlnaHapHas yckopsiomas CTpyKTypa paspabarbiBa-
nack B 90-x rogax rpymnmoi ydeHelx, B ToM uucie U Prof. Dr-Ing. Heino
Henke nns yckopeHus 31eKTpOHOB B pexkuMe Oerymed BoaHel. B 2000 ro-
Ay 3Ta CTpyKTypa paccMaTpHuBanach Kak anbrepHatuBa 30ITm yckopsro-
med CTPYKTyphl KOMIAKTHOTO JHHEHHoro kosaiimepa CLIC (LUEPH,
IIBefinapus). Hamnuue BOIH BBICIIMX THIIOB KpaidlHe HEXETATeNbHO, Tak
KaK Ha MX BO30YXZCHHE 3aTpavyMBacTC MOJIE3HAA MOLIHOCTH BBICOKOYAC-
TOTHOro nuraHus. KpoMe TOro, mpH HEKOTOPBIX YCIOBHAX IONEPEYHEIE
KOMIIOHEHTB! 3JIEKTPOMATHUTHOIO IOJS 3THX BOJH NPHUBOIAT K pacKauke
paluaNbHBIX KoJeOaHHi [TyyKa YCKOPHTENSA U JaXe K IOJHOMY CPBIBY €ro
pabotr! (3¢exT 0OphIBa HMITYJIbCA TOKA).

Ilo pe3ynpTaTaM MOHMX HCCIEIOBaHHH Oblla HAMUCAaHA HOKTOPCKas
IuccepTalus Ha HeMelKoM sa3bike. Cnacu6o Prof. Dr-Ing. Heino Henke 3a
€ro moMolLls ¥ €ro npogeccuoHanbHble coBeThl. B HOA6pe 2003 ropa B
INPUCYTCTBUH KOMHCCHH, KOJUIETr IO paboTe M IpHrialieHHBIX IOCTeH co-
CTOANACh 3aLUTa AOKTOPCKOH auccepranuu. Cnacubo Huxonaro Ilasio-
Budy Cobenuny u KoctuHy JleHuCy, 4TO OTKJIMKHYJHCH NpHEXaTh HA 3a-
umTy B bepnun.
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B anpene 2004 roga noyy4u mpuriameHue Ha pabory B BpykxaBen-
CKyI0 HalMOHaabHyto nabopatopuio (Brookhaven National Laboratory).
[Mox pykosoacrsom Samuel Krinsky, B rpymnne KoJUIEKTUBHBIX 3 (EKTOB,
3aHMMAKOCh BBIYHCICHHEM HMmenaHca mis Hooro 3GeV  National
Synchrotron Light Source - II (NSLS-II), koTopbIii IIaHHPYETCA MOCTPO-
uth B 2013 rogy. HoBblil MCTOYHHK CHHXPOTPOHHOIO H3/JIY4CHHS npeli-
CTaBJeT cO0OM HAKOMMTENbHOE KOJBLIO nepuMeTpoM 780 M ¢ LMPKYJH-
pytomum TokoM 500 MA (1040 Ganueii). IIpoekT HaulelleH Ha PEKOPIHO
MasteHbKHI SMHUTTaHC 0.5 HM 37eKTpOHHOro my4yka. OTpaHHYEHHE 110 TOKY
MOXeT OBITh BHI3BAHO B3aUMOICHCTBHEM KaxJIoro 6aH4a ¢ HaBEJECHHBLIMH
3J€KTPOMArHUTHBEIMH IIOJISIMH BaKy yMHOH KaMephl, OHAYJIATOPOB, CUIb(O-
HOB, BPM, pe3onaTopos H T.A.

B 3axiroueHHe ele pa3 Xody cepAedHo mobaarofapHTh BCE JIOJCH, ¢
KEM MHe JOBOAMIOCH paboTaTh, MOHX Ipy3eH, mpenojasartenei Kadeapel
DDV, kotopble moMoriad MHe chopMHupoBaThes Kak yyeHomy. M He B mo-
ClIeIHIOK ouepens cracubo Moeil cynpyre Ekatepune biiequbix 3a ee moa-
JIEPKKY U TEPIIEHHE.
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Bocnomunanus /1.B. Kocmuna

S noctynun B MUOHU B 1989 roay na dakynbTeT TeXHHUECKOH PH3H-
ku "O®" (ceftuac ¢akynbTeT GHINKH H 3IKOHOMHKH BBICOKHX TEXHOJIOTHH).
[Ipoyuusumice Tam 3 roga Ha kadenpe 18 «KoHcTpyHpoBanue npubopos
YCTAaHOBOK» S DELIWJ NOMEHATh HAalpaBieHHe MOeH Oyaymied HaydHoM
JEATENBHOCTH U Mepelén Ha (akyJbTeT aBTOMAaTHKH M 3JIEKTPOHHKH "A"
Ha Kadenpy 14 «Onekrpodu3nyeckHe ycTaHOBKH», TA€ A y4HiIcs U pabo-
tan B naboparopuu CBY non pykoBoactsoM mpodeccopa Hukonas Ilas-
nosuya CoGeHHHa, KOTOpHIH 3aHHTEPECOBAT MeHA KaK YeJIOBEK H KaK Ha-
Y4YHBIH pYKOBOAHMTENb C IepBoro AHA Ha kadenpe 14. Ha MoéMm nyTtH or
CTYAEHTa K YJEHOMY MHE TaK K€ O4€Hb IIOMOTIJIH TaKHe BBIAAIOIIHECS y4é-
Hele, kak wi-kopp. PAH A H. Iugenko, mpodeccopa A.A.Ina3kos,
O.A. Bamsauep, O.C. MunosanoB ¥ Apyrue. Mue HaBcerga 3aloMHUIIACh
OY€Hb )XHBasg TBOpUYECKas aTMocdepa HaleH Kadeapel.

B 1996 roay s 3akonunn MU®DMH no cneunansHoctd "®uU3HKa NIyYKOB
3apsHKEHHBIX YacTHI] U YCKOPHTEbHAsA TEXHHKA" M IMOJyYHN AMIUIOM HH-
KeHepa-bu3nKa, B 3TOM XK€ ToAy f NOocTynun B acnupantypy MU®H Ha
kadenpy 14.

Mos HayyHas AesTenbHOCTh Ha Kadenpe B naboparopur CBY 6bu1a
cBizaHa ¢ TexHukod CBU M nMHEHHBIMH YCKODHTENAMH 3JIEKTPOHOB, 5
3aHMMAJIC] KaK pPacyeTHBIMH 3aJayaMH KOMIIbIOTEPHOTO MOJAEIHPOBaHHS,
TaK 1 [IPOBEAECHHEM 3KCIIEPHMEHTOB.

Haima pa6ora B 1992..1995 romax 6blia cBi3aHa ¢ HAYYHBIM LIEHTPOM
DESY (I'am6ypr, ['epManns) U paboToH HaJ MPOEKTOM JIMHEHHOIO 3JIeK-
TpoHHOTO Kosnaitnepa SBLC, KOTOpBIit K COXaJIEHHIO TaK H OCTaJICA Mpo-
€KTOM, HO NMPHUHEC MHOTO MOJIE3HBIX HaY4HBIX pa3paboToK M HIEH, KOTO-
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pble HallLIH ¥ HaxOAAT CBOE MPHMEHEHHE B HCCIENOBAHHAX, CBA3AHHBIX C
JIMHEHHBIMH yCKOPHTENIAMH 3JIEKTPOHOB Ha Gerymieit Bonse. Hawa rpymnma
3aHMMaJIach HCCIIEJOBAHHEM YCKOPAIOMIEH CEKIHH JAaHHOTO YCKOPHUTENS Ha
OCHOBE KpYIjoro avapparMHpoBaHHOTO BOJHOBOAA M pa3pabOTKO#H ycCT-
poiicta BBoAa CBY MOLIHOCTH B 3Ty CEKLHIO C BO3MOXHOCTBIO [I0JaBJiIe-
HHS M BBIBOJIA BOJIH BBICIIHMX THIIOB, OTBETCTBEHHBIX 32 3QdeKT paspyiue-
HH$ 3JIEKTPOHHOTO Iy4Ka B yCKOPHTEIE.

KpoMme Toro, Hama rpymnma 3aHHMaliach JHHEHHBIMH 3JICKTPOHHBIMH
YCKOPHTEIAMH Ha CTOSYEH BOJHE — YCTAHOBKAMH, TaK )K€ KaK M YCKOpHTE-
JIM Ha OCHOBE KpYIJIOTO AHa(parMHPOBaHHOTO BOJHOBOJA, TPAAHLIHOHHBI-
MH Juii HauieH nabopatopuu u kadeapsl. Mbl uccnenoBanu 6unepuoanye-
CKHE YCKOpSIOLIHe CTPYKTYpHI B S ¥ L quana3oHax 4acTor.

Jnia HWuctutyta anextponukH Kutaiickoil HHkeHepHO-pH3HYeCKOH
akagemun B naboparopuu CBY Obina paccuMTaHa, M3roToBiieHa H Ha-
crpoeHa OHmepuoanyecKas YCKOpAIOIas CTPYKTypa Uis Jja3epa Ha CBO-
O0oaHBIX 3nekTpoHax Ha yactory 1.3 I'Tu, a Takke 6bLT CO3/]aH aBTOMATH-
3MPOBaHHBIH H3MEPHTENBHEIH KOMIUIEKC AJIA HMCCIEIOBAaHHA XapaKTepH-
CTHK JaHHOU CTPYKTYDEL.

Sl npuHHMan ydacTHE B CO3JaHHH MPH3MAaTHYECKOH YCKOpsoIe-
¢dokycupyronei GunepHoIHYecKor CTPYKTypbl Ha YactoTe 2450 MI'n ans
HOPTaTHBHOTO Pa3pe3HOro MHKPOTPOHA Ha 3HEPTHIO My4Ka JIEKTPoHOB 70
MbsB. Jlannas pabora BhINONHsIACH 1O rpaHTy, NoaydYeHHOMy ot Haumo-
HaneHOTO HayyHoro (onga CIIIA (NSF), u nerna B oCHOBY MO€il KaHIH-
JATCKOH JHCCepTaliH, KOTopylo A 3amuTuia 12 ampens 1999 ropa. Hdns
BBIMOJIHEHHA PacHeTHBIX H 3KCMEPHMEHTAILHO-HUCCIE0BATENILCKUX 3aa4
JaHHo# pabots! 16 nroasa 1996 rona s nepBolif pa3 B cBoei XXH3HH Hepecék
rpanuiyy Poccuu W HampaBHIICS B aMepHKaHCKHH ropoa bnskcOypr (wrrart
BupokHHNS), T ¢ JaHHOH Lenbio 1 noOnBan emé 4 paza U paboran BMe-
cre ¢ npogeccopamu H.II. CobennneiM u B.U. llIBenynopeiM (HUUSAD
MI'Y). Hawa pabora B corpyaunyectBe ¢ ¢pupmoit WPT Inc. u Huctuty-
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TOM saepHoit ¢u3uku MI'Y Obuta ycnemHo 3aBeplieHa U nonydunaa ¢a3ssl
I, II u 11l rpanTa NSF.

B 1994 — 95 ropax nayussiif uentp DESY 3akprin npoekt SBLC u
OpHCTYIHI K pa3paboTke HoBoro npoekra TESLA — nuneiHOro 31€KTpoH-
HO3MTPOHHOIO KOJlIaiiepa Ha OCHOBE CBEPXIIPOBOIALIETO YCKOPHTEIA Ha
SHEPrui0 B LeHTpe cToakHoBeHus (.5 .. 1 TaB. Jannsrii npoekt noapasy-
MeBan cos3faHue 40-KHIIOMETPOBOTO Koljlaiaepa, COCTOAIIEro M3 ABYX
BCTPEUHBIX 20-KHJIOMETPOBBIX CBEPXMPOBOJAIIMX YCKOPHTENIEH 3/EKTpo-
HOB ¥ NO3MTPOHOB Ha OCHOBE HHOOMEBOW YCKOPAIOWIEH CTPYKTYPHI CTOS-
ueit BosHbI, paboraromedt Ha yacrore 1.3 I'Tu. Xotsa npoekt ¢ miaHupye-
Mo#t peanusarueit B ['amOypre u He GbUI NPHHAT K HMCMOJHEHHIO MOCIE
5 net pa3paGoTku o GHHAHCOBBIM COOOpa’keHHAM, OH MPUBEN K CO3JaHHUIO
TECTOBOrO CBEPXMPOBOAALIETO YCKOPHTENA Ha OCHOBE TexHonorun TESLA
B DESY, koTopbiii ceiyac sBiseTcd MPUBOIOM Jja3epa Ha CBOOOIHBIX
3NMEeKTPOHax B Auamna3oHe MIHH BoinH 6..100 .HM (BakyyM-yiasTpaduoner:
VUV-FEL). IIpoekt TESLA nepemén B pa3psl MexaAyHapoOAHBIX IpoOeK-
TOB M HOcHT ceddac uMsa ILC (MexayHapoaHbIH JTHHEHHBIH Koutaiaep),
JATBHEHIINE HCCIEA0BaHUA NOMKHBEI MPHBECTH K CO3AAHHIO JIMHEHHOrO
3NMEKTPOH-NO3UTPOHHOTO KOJUIalAepa, KOTOPbIH JOMOMHUT KOJBLEBOH aj-
pounbiii komnaiinep LHC B LIEPHe. Kpome Toro, npuHAT K HCIONHEHHIO
€BPONEHCKUI NPOEKT PEHTTEHOBCKOTO ja3epa Ha cBOOOAHBIX 3JEKTPOHAX
XFEL B nnanazone anud BojH 1 anrctpeM, XFEL Oyaer moctpoeH ycu-
ausamu EU B T'am6ypre Ha ocHoBe TexHOonoruu TESLA.

Jlabopatopus CBY nmpuHUMana ¥ NpUHHUMaeT ydacTHe B paboTax mo
texHonorun TESLA, HanpuMep, B HCCICAOBAaHUAX YCTPOHCTB BBIBOAA
BOJIH BBICILIMX THIIOB H3 YCKOPSIOIIEH CTPYKTYpBI.

Ilocne 3ammTel KaHAMAATCKOM AuccepTanud B 1999 roay g npuHAn
npeanoxkenue paborsl B HaydHoM LeHTpe DESY B I'aMbypre, rae nocie
HECKOJIBLKHX JIeT paboThl B KauecTBe PostDoc nomyunn MoCTOSHHYIO A0MK-
HOCTB Hay4Horo cotpyanuka B rpynne MHF-sl, 3anumaromiefics uccneno-
BaHHUAMH, CBA3aHHBIMH C TexHonorued TESLA — cBepxnpoBoAsLIMMH ycC-
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KOPAIOIIUMH PE30HATOpaMH H ycTpoiicTBamu BBoaa CBY MomHocTH. Mo
paboTa 371ech cBsi3aHa ¢ pa3pabOTKOM H MCCIIENOBAHHAMH B 3TOH 00NACTH:
pacyeTaMH yCKOPSIOIIUX CTPYKTYP H YCTPOHCTB BBOAA MOIUHOCTH, TECTa-
MH JaHHBIX OOBEKTOB, HX HMHTErpalueii B yCKOPSIOIIHE MOAYJH H MOI-
nepkkoi pabotocnocoOHOCTH B cocTaBe yckopHuTens. S Takke MpHHAMAIO
yuactue B mpoekrax ILC u XFEL. )
B kauecTBe 3ak/rO4YEHHs, 1 X0Uy BBIPa3HUTh MOKO OrpoMHyI0 Ornarogap-
HocTh Kadenpe snekTpodusnueckux ycranobok MHU®H 3a momoius B Mo-
€M CTaHOBJICHMH KaK y4&éHOro M BbiOope Moel mpodeccHoHaIbHOH aes-
TEJILHOCTH, BHIOOPE, KOTOPHIM 4 OBLT M 0CTarOCh OYEHb [10BOJIeH. OTAEIBHO
s Xo4y nobnarozapuTe MOEro Hay4yHoro pykoBoauTtens npodeccopa Hu-
konas IlaBnoBuua CoGeHuHa 3a €r0 HEOLIEHUMBIN HayUHBIH H MeJarorunye-

CKHUH TpyA.
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Bocnomunanua A.B. JIanuna

S pal BO3MOXKHOCTH Hamucath o kadempe 14, ¢ KOTOpoH CBS3aHO
MHOECTBO BOCIIOMHHAHHH CO BpEMEH CTYAEHYECTBa, H Kylda i U HEBIHE
3arNIsgAbpIBalO 10 BO3MOXHOCTH, koraa OpiBaro B Mockae.

Ecnu 6BITh OTKPOBEHHBIM, TO B JaJieKoM Tenepb 1994-M, koraa s Tonb-
ko noctynuia B MU®DHU, yckopuTensiMu 3aHUMATbCA HE XOTENOCh — HE mep-
CIEKTHBHO, MOJI, /Ui1 (yHAaMEHTaNbHOW HAayKH TPYIOHTHCH; H, IONAaB B
rpynny A06 xadenper 3PV, 1 nonavanmy OvUT pa3oyapoBaH U XOTEN Ie-
peiiTu B apyryro. MHaye nymanocs B 2000-M rogy, koraa Hail Kypc 3alili-
A JUIJIOMHBIE NPOEKThl — XKallb OBLIO PaccTaBaThCAd C OAHOIPYNITHHKA-
MH M MpenoaaBaTeNsaMH Kadeapel, HABEpHOE, TYYLIHMH U CaMBIMH HEOp-
JMHAPHO MBICISLIMMH JTIOABMH, C KOTOPBIMH MHE JOBENOCH BCTPETHTHCH.

Tem He MeHee, 6 €T B MHCTHTYTE NPOJETEIH, HAAO OBLIO IBHUTATHCA
Janelie, 4, JOMKEH MPU3HATh, TYT MHE MOBE3J0, H IIPH aKTHBHOM YYaCcTHH
3aBeAylomero Jabopatopueil  CBEpXBBICOKHX 4YacToT npodeccopa
H.IT. Cobenuna Mb1 BMecTe ¢ AsekceeM bieqHBIX OTNpaBUIINCH YUHTHCS B
acniupantype B ['epmanHuu.

Bonbiie 3-x jet, mpoBeAeHHBIX B 'epMaHHH, XOTb H HE Cpasy, HO
OKOHYATeJIbHO MOBIHSIM Ha MOH BBIOOp MpodecCHH — 1 HaKOHEIL OCO3HAT,
YTO HayKa — 3aHATHE He TONBKO BaXXHOE, HO M UHTEPECHOE, H OYEHb YacTo
HeceT B cebe ayeMeHT TBopyecTBa. Ho riaBHOE — 3TO 3HTY3HasM, C KOTO-
PBIM TOJIBKO Y4eHBIe OTHOCATCA K CBoel paboTe. 3aMeyaTenbHbIH NPUMED
yeJioBeKa JAEHCTBUTENbHO YBIECYEHHOTO HaykoH — 310 npodeccop
X. XeHke, KOTOpbI#i 6611 MOMM Hay4HBIM PYKOBOIHTETIEM.

OKOHYMB aCHUpPAHTYpPy, s Nepebpancd B AHIIHIO, H NOJ Ha4valoM
npodeccopa 1. Munnepa Hayan pabotaTe Hag TOYHBIM H3IMEPEHHEM JHEp-
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TMH My4Ka JJis EeKTPOH-MO3HTPOHHOIO KO/UIaiinepa, 4€M H 3aHHMAIOCh
GOMBILYIO YacTh BPeMeHH, 110 ceil aenb. Haura rpymnna akTHBHO COTpPY.IHH-
4aeT B JaHHOM HamnpabieHHH ¢ koyuteraMu u3 CIUA, Snonuu, Poccun u
I'epMaHuH H HEpEAKO y4acTBYeT B COBMECTHEIX 3KcIlepUMeHTax. B Ha-
CTOAILMI MOMEHT MBI 3aKaHUYMBAEeM pa3pabOTKy AaTYHKa MOJIOKEHHS MyYy-
Ka, OJIHOTO H3 I7IABHBIX 31EMEHTOB MPOEKTa. ITOT JATUHK JOIDKeH obece-
YHUTh CTaOHIbHOE M3MEPEHHE OTKJIOHEHHS Iy4Ka ¢ TOYHOCThIO 100 HaHO-
MerpoB. UcnbiTanus samianvposadsl Ha 2007 rog u npoiayT B Crendopae
(CILIA), Ha 3HAMEHHTOM JBYXMHJIBHOM JIMHEHHOM YCKOPHTENE, O KOTOPOM
TaK 4acTO JOBOJHIOCH CIBILIATH €I Ha JEKIHIX.

Hanocnenok xo4ercd moxenarbk BCET0 HAWIYYIIETO BCEM IpPY3bAM H
npenoaasateasaM Kadeapsl 14 — «o, CKOIbKO HAM OTKPBITHH YyAHBIX. ..»
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