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Bseneaue 

Ecnu x snexTpW18M, npsnolKeHHbiM x nssnexTpB'lecxoll raaopaapsnaoll xaMepe, non

seneso BbiCOXO'ISCTOTHOe (0,01- 50 Mrn) HSDpS!lKeHBe, TO CBeTSIIIlSSICSI Dn83M8 OTOIIBBraeT

Cll OT CT9HXH ltSMepbl B T8M oelpaayeTCll TeMHSll 3088/J-
4, 11 •141• 

Hay'lall ycnos&ll, nps JtOTOpblx npoacxonuT oTneneHBe cseTl!Wellcg nna3Mbl OT CTeHJtH, 

/1/ 
Byn npuwen x BbJBOIIY, 'ITO ocHOBHYJO pon& B ee noJtanaaanaa arpaJOT nosepxHOCTH&Je 

/3/ 
38pl!llblo noJtanH38ItHll CBeTsnnel!Cll nne3Mbl B Ol5bliCHll9'i'CSI US OCHOB9 M9X8Ha3M8 

B03HBXaOBeHBll Tp9XM9pHoro DOT9HUa8n&HOrO 15apbepa, yneplKHBSJOWero HOHbl B p83pSIIIHOM 

npocTpascTse. B 
141 

noJtanaaanall s.'l. paapgna npa nasneHBliX, 6onbWHX aa ABS nopSJAJta, 

'19M B /
1- 31 , X8'19CTB9HHO 06bliCHlleTCll BnB5111B9M CHn Bo'lo yneplKSHBll /S/ B DOCTOSIHHOJI 

16 71 
COCTSBnliJOUlell DOnll DpOCTp8HCTBeHHbiX 38pl!IIOB ' , B03HBit8JOWaX B peayn&T8T9 H9AH<jJ<py-

auoaaoro ysona snexTposos B3 o6nacTB paapl!lla sa cTeaxy (ana aneJtTPOAbi) noneM BbiCO

Jtoll 'ISCTOTbl. B /ll-181 
CTl!rBBSHBe nnaaMbl B o6nacTb MHHaMyMa nonll a conpoaolKIISJ0-

UlBe s¢$eltTbl 06bl!CHliiOTCll B03HBXHOB9HBeM CBn 

nna3Mbl. B 
1141 

noxaa&JsaeTCII, 'ITO B onbiTax, 

/5/ 
, ll9liCTBYJOWHX HS sneltTpOHbl H aOHbl 

nonoi5HhiX 
1111, OTlKaMaJOut'le nnaaMy 

none &MeeT DOCTOliHHyJO COCT8BnliJOUlyJO, XOTOp8!1 0TTSnltHB8.9T Sn91tTp0Hbl OT CT9HJta, rAe 

o6pa3y9TC!I B9CB9TSJII!Bl1Cll enol! DMOlKBTenbBbiX aOHOB, B CTl!rBB8HB9 nna3Mbl He CB!I38HO 

C M9X8BB3MOM 1 ODHC8BBhiM B 
/5/ 

B CBli3H c STHM nanbaellmee &ccnenosaaue asneaaa CTl!rBBSHBSI nna3Mbl s.'l. noneM 

npencTasnaeTCSI nenecooelpaa&hiM. 

3JtCD9pBM9BT 

1. Ha pac. 1 noxaaaaa 6noJt-cxeMa ycTaHOBJtB, acnon&ayeMoll B aJtcuep&Me&Tax. 

nna3Ma coanasanacb s paapllllHOll Tpyi5Jte (8) B.'l. noneM nposono'laoro BBTKa (6), sKnJO

'IaHHoro nocnenosaTenbHO s aBOIIHblll KOBTYP naMnosoro reaepaTopa (1). Paapl!IIHBSI Tpy6Ka 

H3 MOnH6neHOBOrO CTeKna H8XOIIHn8Cb DOll HenpepbiBHOll OTK8'1KOll B DpH HenpepblBHOJI 

nona'l8 p86oqero raaa qepea uronb'IBTblll uaTexaTen&, noasonl!JOWBll ycTaHasnasaTb nasne-

-2 
Hue 1'838 a Tpy6xe a npenenax oT 20 110 1 • 10 MM pT, CT. Onpeneneaue xapaxTepucTBJt 
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Puc. 1. Bnox-cxeMa ycTauoaxa. 

1 - reuepaTOp C YA8PBb1M l!o036ylK.Il8BB8M, 

2 - reuepaTop npHNoyrom.BbiX BMnym.col!o, 

8 - OCDHnnorpaljl, 4 - 8MitOCTBblll .nenaTem. B8npSilKBBJISI, 

5 - .ll8MBOI!oblll BOllbTMBTp, 6 - B036ylK.Il8JOJDBJI BBTOX, 

7 - ABOIIBOI! 30H.Il, 8 - p83pSIDR8B Tpy6xa. 

nna3Mbl ocymeCTI!o.IIBnOCb C llOMOIDI>IO ABOJIHOrO 30BA8 (7), BBOAHMOro B TPYISXy B nnocxo

CTB B036YlK.Il8JOID8rO p83PSID BBTK8o feuepaTOp C Y.ll8pB&IM B036YlK.Il8BB8M C06paH B8 .ll8MD8 

fMH-88, AHO.IlBblll ltOHTyp reHepaTOp8 COCTOHT B3 XSTYIDKB, COABPlK8JD811 200 BBTXOB 

llpOBOA8 AB8M8TpOM 1 MM, B.llOTBO B8MOT8BHOrO H8 TBXCTO.IlHTOBblll 1t8pK8C AH8M8TpOM 60 MM, 

EMKOCTbJO 8BO.IlROrO KOHTypa cnylKBne M8lKBRTKOB8B BMKOCTb KeTyiDXB H M8lKSneKTPOAB8B 

8MKOCTb nSMDbl, COCT8BnBJOIDB8 BM8CT8 ~ 90 nljl. npa OTilBp8BBR nSMilbl reHepaTopa nono

lKBTen&HbiM llpSIMOyronbHbiM BMnynbCOM C ljlpOHTOM B8p8CT8BBB H8npruK8BBB 5•!0
9 

s/ceX 

5 
B KOHTYP~B036YlK.Il8nRCb XOne68HHB C ~8CTOTOII 9•10 rn, 38TYX810IDH8 AO ypOBHSI 0,1 OT 

' -5 
ua~an&uoit eMnnBTY.Ilbl aa speMB 4•10 cex. OcnannorpaMM8 ua"lS/IbHOro y"laCTxa sToro 

HMnyn&ca noxaaaua sa pBCo 2, CS. 

a 

C5 

Puc. 2. (a) - ocuannorpaMMa Toxa ljloToyMHOlKBTenB, 

(6) - OCilBnnorpeMM8 BMnyn&C8 l!obiCOKO~SCTOTHOrO BSnpB~ 
lK8HIIB. JlnRTBnbHOCTb M8CWT86HOI! '18pTbl - 2,4 MXCBX, 

4 

~.l. ~ 
'': 
,.,, 
·h ',\), 
i . 
! 

:~~1·( ·,, 

;~I 
\ 
i 

n 
l 

~'l·' \ 

_..,.,__ 

0Tnllp8101QBe BMDYilbCbl DO.Il8BanBCb B8 ynpSBnBIOIDYJO C8TKY reuepaTopHol! .ll8Mnbl OT '*MBym.

CHoro ycanBTen•, co6pauuoro ua naMBe rY-29. CxeMa resepaTopa a ycunBTenB npuae.neua 

ua puc. 8. B xa"lecTBe ucTO"lHRtta nycxoBbiX RMBY.IlbCOB !Sbln acnom.aoaas resepaTOp 

~L, 

Pac. s. npaununaanbR8B CX8M8 reuepSTOpa c YASPHbiM B036ylKA8BB8M, 

C
1

, C 2 , CS - 0,25 MKijl, R1 , R 3- 50 KOMi R2 , R.-750 KOM, 

Ra-300 KOMi n
1
-fY-29i n

2
-fMH-8Si L •580Mxru; L 1-o,1 MKrH, 

npBMOyron&HbiX UMnyn&cos THna MfH-1 (2 ua puc, 1). Ha6n10.neuae ljlopMbl uMnyn&cos 

H8Bp!llK8HUB H8 B03!SYlK.Il8JOID8M pa3pllll BBT1t8 ocymeCTBnB.IIOCb C HOMOIIU>IO OCDHnnorpaljla 

TRH8 30-58 M(S), Blt.llto"lSBmerocB ~epe3 &MitOCTHblit A8.1lUT8nb Tuna JlHE-9 (4). nycxoBbll! 

RMHY.IlbC H8 reuep8TOp (1) ll0A8Bencg C H&ltOTOpOII 38A8plKXOit BO OTHOW&HIIJO K BMilyn&cy 

aanycxa paasepTKB ocuunnorpaljla. HaMepeHHe aMnnUTY.Ilbl uanpBlKaBBB ua xouType ocyme

CTB.IlBnOCb RMnynbCHbiM BOnbTM8TpOM Tllll8 BnH-3 (5), MeXCUMYM 8MilnUTYJI:bl H8BpBlK8BBB 

ua KOHType (8 xu) AOCTurancB npu AnuTen&HOCTH nycxosoro UMnyn&ca, npuMepuo pasuol! 

AnHT&.IlbHOCTU nonynepROA8 8,"1, H8HpSilK8BUB, npB STOM 8,"1, TOX B KOHType .llOCTBren 4a, 

Ha pac. 4 npuaeAeH&t ljJOTorpaljlau cae"!eBBB pa3pl!lla, B036ylK.IlaeMoro OJ1BC8BBbiM Bb!me 

cnoco6oM, a Tpy6xe naaMeTpOM 20 MM a aoanyxe ana 830Te. <l>oTorpaljJRposaue npoB31!oO.IlB

noc& s nanpasneuaa, nepneHABKynS!pHOM ocu TPY!SKR. BpeMB sxcn03UDHB npu ljJOTorpacjlllpo

aauau Bbi6Bp8.1lOCb H3 C006pelKeBHll .IIOCT8TO'IHOI\ '18TKOCTU B306pelK8HBSI B BJl8BbiW8.1lO B8 

H&CKOnbltO BOPIIllKOB Bp8M8RHOit HBTapBan MelK.Ily B036YlK.Il810IDBMB pa3pl!ll RMilY11bC8MB Bo"lo 

H8HpBlK8HHB, B BHT8pBane ll8Bn8HBII 6-0,8 MM pT.CT, B Tpy!Sxe llOil BBTKOM 38lKII'r88TCB 

KO.IlbUBBOll p83pBQ, BpBMb!K810JDBJ! K BuyTP8HH81\ CT&HKe, npB YM8BbW8BHB A8B.Il8!JBB p83pSIA 

pacnpOCTp8HB8TCSI BHyTpb Tpy!Sx·a B OTA8.1lSI8TCSI 0T CT&HltBo non BBTKOM, lt8K STO l!oBABO 

B3 pHC, 4:, o6pa3yeTCB KOllbU888B T8MH8B 3088, npa .llenbHei\meM YM8HbW8BBU ll8B.Il8BUB CB8-

TBID8SICB o6nacTb pa3pBJla o6pa3yeT yaxyto nepeTBEXy B B Aam.uel!meM suo~ pacmupS!eTCB 

C OAHOBp8M8HHbiM ocna6neBH8M CB8"1811BB. 
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Pac, 4. Pa3pllil B TPYI5Jte /lB4M8TPOM 20 MM. 410Torpa4!BB (a)-(e) • Pac. 6. 1 - U3, 2 - AR. 
COOTBBTCTB)'IOT ll8Bn9HBSIM 0,26; 0,07; 0,02 MM pT,CT, 

nns BbiSICRBRBSI pon& npOT91t81011lBrO B BBTKB B,'l. TOK8 npOB3BO/lBnOCb B036YlKilBHR9 

pa3pSI/l8 38MKHYTbiM BBTKOM, Ha6niO/lBBB9 B03RBK810!1l9rO B STOM cnyqae pa3pSI/l8 ll01t83ano, 

'ITO npB COOTB9TCTByiOIIlBX /l8BnBHBSIX pa3pSI/l DpOXO/lBT aaanorU'IUbiB ODUC8HHblM BbiWB CTa

/lHH, o6pa3yll TeMRYIO ltOnbllBBYIO 3oHy ua y'iaCTJte, npanelKameM K BHTKy, 6e3 H3MeHeHUH 

ee pa3Mepoe, 

2. H3MepeHHe npocTpaHCTBaHRoro noTeHnHana nna3M:..I ocymecTBnsnOCb no cxeMe, 

171 
llt)K838HHOJ! Ha pUC, 6 , 3aBHCHMOCTb DOTBH!lUana DpUCTBHO'IHOro 30H/l8 U J OT /lBBDBHHSI 

Pac. 6. CxeMa B3MepeHHSI noTeunuana npoCTpBHCTBa. nP, L •40 ra; 

C • 0,26 Mlt¢1, ra3 - a30T, 1 - pa3pSI/lHBSI Tpy6Ka, 2 - B036y

lK/l81011lUl! BUT01t 0 3 - 30JUibl, 

6 

npaeeneua ua puc. 6 (Kpueau 1 ). Ha TOM lKe pacyuKe naua 3aBUCHMoCTb paccToHHUll AR 

am BHyTpeRUell CTBUKU pa3pSI/lUOl! Tpy6KH 110 CBBTOBOll rpaHUilbl pS3PH/l8 (KpBBBH 2), 

llonOlKBRBB MBKCRMyMa KpHBOl! 1 Ra OCU a6CnUCC DpHMepHO COOT~B~CTByBT MHHHManbHOMy 

llHBMBTpy nna3MBHHOJ! nepaTHlKitB, nesaB BBTBb KpUBOJ! OTpalKBBT llO llOTBB!lHany npOCTpaH

CTB8 nponecc pacnnbiBBHHH, a npaeas - nponecc CTHrBBaHHll pa3pSI/la c yMeHbweuaeM 

.o.aaneaas. 

3. H3Mepeaue KOHneuTpanau 3apiDKBRHbiX 'laCTHil u TeMnepaTypbi sneKTpouos 

B nna3M9 pa3pSI/l8 OpOH3BO/lHnOCb llBOllHbiM SnBKTpH'IBCKUM 30H/lOM, llpH ST~~ SJ19KTpOHH8>1 

/10/ 
TeMnepaTYJla onpenensnacb MeTonoM, npennolKeHHbiM a 

/9/ 
H3nOlK9HHbiM B , llnoTHOCTb UOHOB y CT9HitU pa3pSI/lHOl! 

, a KOHlleHTpaUHSI - MeTOll.OM, 

8 11 -3 
Tpy6KH 9•10 , 6•10 CM 

COOTB9TCTB9RRO npB /l8Bn9HHBX 0,07; 0,9 MM pT,CT, llnOTHOC'Tb HOHOB Ha OCH pa3pSI/lHOJ! 

Tpy6Ka npa &Tax lKe naeneHBSIX cooTeeTCTBBHHO 4•1010, 1,2•1o12
cM-

3 •. TeMnepaTypa 

SnBKTpOHOB 3,9; 4,8; 6,9; 6,8 9B COOTB8TCTB9HHO npB ll8Bn9HHSIX 0,2; 0,6; 0,8; 0,.9 MM p'f.CT. 

Pac. 7. OcnBnnorpaMM8 TOK8 ABOII&oro 30Hil8o nnaTenbHOCTb 

M8CWT86HOl! '19PTbl - 1 ,2 MltCBK, 

7 



Ha pRe. 7 npRBelleHa ocnRnnorpaMMa CRraana ~:~sollaoro aoHAa, pa!SOTaiOmero B pelKII

Me H8Cbllll9HRR, npR p -<J,9 MM pT,CT, R npeACT8BilH!Olll8R C0150I! nocnenOB8T9llbHOCTb I!MIIY

COB 30HilOBOI'O TOKSo B. 9TOM cnyqae 8MIIIlllTYn8 I!MIIYllbCS nponopni!OBallbHII KOHll9HTj)81lBB 

38pRlK9HHhiX 'IIICTBllo KaK BBilHO, SMIIIlllTYnhl I!MIIYllbCOB B, cnenoBaT91lbHO, KOHll9BTp81lllR 

311pRlK9HHhiX 'ISCTRll YM9BbW810TCR nO ypOBHR Bb!COKO'IIICTOTHOII BSBOilKB B H3MepBT911bHOI! 

nenu Manoll eMKOCTB aa speMR, npuMepuo pasuoe 'leTBepTR nepuona B,'l, uanplllKeHBR, 

4. Cseqeuue paaplllla uccneAoBanocb C IIOMOlllblO cjloTOYMHOlKRT9nR <1>3Y-19M 

• cacTeMY naaljlparM. KoscTpyKnBR llBaljlparM RaMepeHBQ CBeTOB()oo o!Secne'IBBIIJIA 

ro IIOTOK8 HIS o!SnaCTB pa3plllla, nonepe'IBhlll paa),(ep KOTOpOII He npeaw-

wan 4 MM, Curun c BhiXOil& cj>oToyMHOlKHTenH npu noMOlllB cornae,.,:>mero Ka!Sens 

rroAaBanca aa sxo11 75 ot' ocn•nnorpaljla 3o-58 M, Ha pBc. 8 n~ ocunnorpaMMhl 

"'"· 

a 

IS 

Psc. 8, Ocunnorp&MMbl TOK8 ljJOTOYMBOliKIITeiiL 

nnBTellbHOCTb M8CWT&6HOI! '19j)Tbl - 1 ,2 MKCQK, 

TOKS ljloToyMHOlKBTellB, perBCTpBposasmero cse'leuue paapll/la. OcuunnorpaMMS (a) cooT

BeTCTsyeT cse'leHBIO KOnbnesoro pa3plllla npB llSBneHBB 3 MM pT,cT, OcnBnnorpaMMa ( 6) -

CBe'I&BBIO nepeTRJKKB npa llSBII&HBB 0,25 MM pr.cr. Cse'leHB& rrepeTHlKKB B03HBK89T B KSlK

LIOM nep•oue B,'l, uarrpHlK&HBH (pBc. 2a) • KaK BBnHo, aMrrnBTyua BMnynbca TOKa ljloro

YMHOJKRTeng CII8A89T AO HYIIH 38 Bp9MB, 11pHM9pHO paBHOe '19TB9pTB nepUOA8 B,'l, H811Jlll-

lK9HHH. flepeXOA OT pa3pHJl8 B CT8AHU nepeTBlKKU K KOilbll9BOMY pa3plllly B npHCT9HO'I-

HOII 06118CTB X8p8KT9pBayeTCH IIIIIIBHhiM nep&XOJlOM OT ( 6) K (a), pBC, 8, 3TOT nepeXOA 

COI!Jl0BOJKA89TCSI T8KlK9 IIIISBHbiM yM&HbW9HH9M OTpB118T91lbHOI'O IIOT9HUB8118 llfUCTeHO'IHOI! 

06naCTU OTHOCBT911bHO 111183Mhl, puc, 6, 

8 

5, KoHTpOilbHhle OIIbiTbl c pa3pll/lOM, soa6ylKnaeMbiM npOBOIIO'IIIloiM. BRTKOM, BKnJD'leliiiWM 

nocneAOBIIT91lbHO B aHOABblll KOBTYP reuepaTOpa B 38MKKyTb1M UTKOM, IIOAC09ARB9HIIloiM K 

Bb!XOAY reaeparopa, IIOK838nR, 'ITO BKilHil B,'l, MSI'HRTBOI'O R, C119AOBATINUoii00 BllXpeBOro 

sneKTpU'l9CKOI'O IIOIIH B paCCM8Tj)BB89MON HBIIQHIIB M811 B BN NOlKHO npeHefSpe'lb, 0cHOBifYID 

pOilb B nponecce OTA9119HBH CB9THlll9l!CH Illl83Nbl 0T CT&BKB Tpy6XB Bl'p89T Bo'lo j)HilBallbBOQ 

aneKTPH'<&CKoe none BUTKa, BMeiOmee rpSAB&HT B IlpOCTpaucTBe. TaKoe uo.ne n.o.nliCBo coa~:~a-
/5 12/ 

BSTb CHIIY ' , BhiTSIIKBBIIIOlllYIO 38p!llKdHHb19 'ISCTBllbl B o!SnaCTI. NBBBMYMS DOIIL 31jl.peK· 

ry OTLI9119HBH CB9THlll&liCR 111183Mbl OT CT911J:B MOlKeT CDOC06cTBOB4TI. cymecTBOB8HB9 H9ABcp.. 

ljly3HOHR01'0 M9X8HB3M8 yXOAS 38pHlK9HHbiX '18CTIIll B3 IlpBCTSHO'IHOJI 06118CTB, I!pORCXOAmi!91'0 

IIOLI BJIIIHHH9M p8AB81lbHOI'O B,'l, 9119KTpB'I9CKOrO IIOIIH B COIIpOBOliQ18JOlll91'0CR IIOBbllllQHBQN 

/4/ 
OTpUll8T91lbHOro IIOT9HllB8118 CT9BKB OTHOCBT9llbHO 111183Mbl , BenB'IBB8 IIOT9HilR8118, KaK 

17,8/ 
9TO cne~:~yeT B3 , 6yAeT 011p9A911HTbCR AllHHOJI CB060JlHOro IlpOfSera MeKTpOHOB, C YN9Hb• 

weaueM ~:~asneHHB raaa yxo~:~ aapBlKeHHbiX 'I&CTHn 11 IIOT&HllRan CT&HKB YBenB'IBBaJOTCR B 

BM9CT9 C T9M llj)OBCXOJlHT YM9BbW9HU9 AB8M9Tpa II' 9THlKKR, 

HanolK&HHbl& Bhime ,01 BhiBOilbl o xapaxrepe BnBRHB!I CBilbl B,'l, yn.eplKaHBK B OTJlllllA

TenbHOro IIOT9HUU8118 CT9HKB HS 110K811H38llHIO BMDyllbCBOI'O ra30BOrO pa3pll/la 119 0~9CBKIOT 

H861110A89M09 BS Ollb!T9 paCWHpeHBe nepeTRlKKB llj)B HR3ltBX Jl88119HBIIX 1'838 (pRC, 4,B B 

puc; 6, KpRBa!l 2). 

CHilbHaB aaBHCBMOCTb ~:~llaMerpa nepeTillKKB OT ~:~asn&HBK raaa, a TaKJKe Bl\(]lynJacBblll 

xapaKTep CB9'19HUB ASIOT OCHOB8HB9 11p9AII0110liKIIT!o, 'ITO ODJl9A8111[10lllBM ljlaKTOpOM B ee 

o6pa30B8HBU BBIIB9TCB B911B'IBB8 Cp9AH91'0 CB060JlBOI'O npo6era 81l91!TpOHOB1 yCXOp9HBbiX B3 

11pBCT9HO'IHOll o6naCTB B.'l, 9119KTpB'I9CKBM DOII9M B OJlHOM B3 DOIIyD&pBQJlOB llO 8BeprBJI, no-

CT8TOqHhlX nnH HOHH3BUHH raaa. 

Ha sToro cne~:~yeT, 'ITO AnB 3SASHHb!X reoMeTpH'Iecux paaMepos xawepbl cymecrsyeT 

M8KCUMSilbH09 3B8'19HB9 OTj)Bll8T91lbHOI'O IIOT9BllB8118 CT&HKR OTBOCBT91lbBO 111183Mb!, 0Dp&

A911B9MOI'O ASBneHBeM raaa. flpR ASilbHellmeM yMeBbW&BBB ~:~aaneHB!I raaa ~:~nuua cso6o~:~uoro 

npo6era 9119KTpOHOB CTSBOBBTCR 601lbW9 PSAHyca K&Mepb! B -~~~ 9TOM B911B'IHB8 DOT9HllH8118 

118A89T (pBC, 6, KpBBSR 1), 

Ha IIOB&A&HB& nnaaMeHBb!X xoa,PurypanBl! ae oKaab!saeT OIIp9A&IlH!Omero anuaHHa aM6B

nongpaag ABijlljly3BB (Ail!l yCilOBBJI 9KCnepBM9HT8 CKOpOCTb AU.pljly3UB B 830T9 a 400CM/CeK, 

H 38 Bp9M!I CymeCTBOB&HBH Dll83Mb! ~ 10-
5 

cex 'ISCTBUbl npol!AyT nyTb • 0,004 CM, 'ITO 

HSMHOI'O M9HbW9 H861110A89MOI'O B3M9H9HBB B p83Mepax 111183M9HHb!X KOHij!BrypanHI!), CXBH

S.pljleKT (B 9KCII9pBM9HTe '18CTOT8 11011>1 •10
7

ceK-
1

, npOBOABMOCTb • 10
11 

C&K-
1

, rny6BH8 

CKBH-CIIOH •10 CM, 'ITO rrp9Bb!W49T p83M9Jlbl 111183M9HHbiX KOHij!Hrypauul!), 

9 



naTepaTypa 

L R.W.Wood. Phys. Rev., ~ 673 { 1930). 

2. E.R.Harrison. J. of Electr. Control, 3 No.4, 319 ( 1958). 

8. A.I.Hatch. United ·Nations Peaceful Usee of Atomic Energy, 
~ No. 351 ( 1958). 

4. P.A.JleMHpxaHOB, IO.C.Xonbipes, H.}l.PoMamKo, B.T.Hanbi1tTO. :lKT<I>, xxxn,818,1962. 

5. H.A.H.Bo«;>t, S.A.Sell, a R.B.R. Shersby-Harvie • J. of Electr. Control,!, No.5, 434 

B. X.A.JlJKepneTOB, r.M. naTelOK. :lK3T<I>, 28, 848, 1955. ( 1958). 

1. c.M.nesaTcKBll. :lKT<I>, XXYn, 1001, 1957. 

5. C.M. nesBTCKHll. :lKT<I>, XXYn, 970, 1957. 

3. IO.M.Karaa, B.H.nepenb. JlAH CCCP, 91; 1821, 1958. 

10. n. 6a6epMaH, s.naHHH. :lKT<I>, XXI' 12, 1951. 

11. K.C. fonosaHHBCKHll, A.A.KyaosHBKOB. )KT<I>, XXX 1, 348, 1961. 

12. K.C.fonosaHHBCKHll, A.A.KyaosHHKOB. :lKT<I>, XXXI, 890, 1961. 

13. K.C. fonosaHHBCKHll, B.Jl. }lyrap-)Ka6oa, A.A.KyaosHHKOB. )KT<I>, XXXIY, 454, 1964. 

14. H.S.BuUer a. G.S.Kino. Phys. Fiuids, §, 1346 ( 1963). 

PyKonacb nocTynana B aanaTenbCKBll oTnen 
5 ¢espana 1965 r. 

'·;'! .. • ••.. · !:' 

·~·· 

f '.JO... 

'; 

,. 

!:.\J 'f'. 

··~ ·, 
·.·'t..'"'' 

,.: 

..:,' -,-:, ~ 
i(l, r 

-~' " .. ~-;~ 
',<· 

' ._:~.·-::' . 

'•' 

.··' ,,.~/ .~., 
' .', 
,-:: ~ 

•"' ~ 

:.~, ' ... 

,<t· ... ·• 

,, 


