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MOBEPXHOCTHBIE ABJIEHU N1PU JIEMCTBUN N3JIYUYEHUIA
JIABEPA HA IIPO3PAYHBIE JUIJERTPIRNI

A. A. Kaanwros, I' H. Pozenmaas, B. A. Puboaroe
(Mockea)

IIpuBOAMM HEKOTOPHIE Pe3yJbTATH DKCHEPUMEHTAJbHOTO HCCIel0OBAaHNA 0coGeHHOCTe
U NPUIVH BOBHMKHOBEHUA CBEeYEHNUA y IMOBEPXHOCTH NMPO3PAYHHIX AUIJIEKTPUKOB IOJ AeiicT-
BHEM HBJIy9eHUs Jaszepa.

IloToKH, IpY KOTOPHIX BO3HUKAeT CBeUeHHe, COCTABIAAIT (2—>5)- 108 em/em?, eciu Mu-
meHb HaXOAuTCsA B aTMocdepe Bozfgyxa. IIpo3padnHbiMK AMDJIEeKTPUKAMH B ONHITaX OBLIN
KBapL, crexygo K8, oprannmueckoe cTekJa0, KaMeHHas c0Jb, OUpeKc. BHagale uCOoab30BaI-
¢ pyOUHOBHIL Ja3ep, paboTaBmuil B peKuMe OJHOKDATHOH reHepanuu (HOJTHAsA SHEPTHA
mOpsfAKa OJHOTO KOYJA, AJIUTEJBHOCTh TeHepaluy Ha HodymupuHe curHaina 10—12 uceex).

[Ipu ykasaHHHX HOTOKaX CBeYeHUe CO3[aeT Ha MPO3PAadYHO MUIMEHM MMIyJasc B 1 —+
— 2 Quk-cer/cm?, 9T0 COOTBETCTBYET JlaBJEHHIO HA HOBEPXHOCTh B HECKOJBKO COTEH aTMO-
cdep 1. Taxue siBIeHNUS MOTYT ABUTHCA NPUIMHOK IOBEPXHOCTHOTO Pa3pyIMeEHUs CTEKOJI U APY-
MX OPO3PAYHBIX IHUIIEKTPUKOB. JTUM MOKeT OOBACHATHCS 00Jee HM3KAs OPOYHOCTH Ji-
9JIEKTPUKOB K BO3MIeICTBHIO JJa36PHOTO M3JIyJeHUA Ha HOBEPXHOCTH B CPaBHEHHUM ¢ 00BEMHOM
TPOYHOCTHIO.

Camo jKe sIBJI€HHUe, BUAMMO, CBS3aHO C MAJIO N3yIeHHEIMU MPONECCAMY, UAYIMUMU B TOH-
KUX TPAHMYHBEIX CJOAX AMIIEKTPHKA, 00JydaeMBIX CBeTOM Jasdepa. llcciaemoBaHMIO MeXa-
HU3Ma ABJIEHUA HOCBAMIEH psad mociaefHux pabor [1728].

{. ®orTorpaduueckne M cneKrpaidbHbie m3MepeHus. CBedeHme Qororpadu-
poBamoch pacrpoBoit kKamepoit COP-P co cropocrbio perucrpamum 5-107
KagpoB/cek. PasBuTHe CBeYeHUs HA MOBEPXHOCTHU PA3JIUIHHIX TUIJIEKTPUKOB
HOCHT O MHAKOBHIA chep nIeCKuil XapaKrep, HpuIeM CKOPOCTD ABUyKeHus PPoH-
ta npu norokax 10° em/cm? mocruraer 20 km/cex y TOBePXHOCTU MUIIEHHU, a 3a-
TeM GBICTPO majaer ¢ yBeandeHueM paccrosHus or Hee. Ilpu yMeHbIIeHUN 1II0T-
HOCTH TOTOKA 10 4-10% em/cm? HadambHAsT CKOPOCTH POHTA CHIKAETCA [0
10 km/cex. CBedeHHE COMPOBOKIAECTCS MMOABJICHUEM yIaPHOW BOJHEI, IBUKEHILE
KOTOPOM M OTPHIB OT 30HKI CBEYEHUA XOPOIIO MIIIOCTPUPYETCS TEeHIepPOBCKOI
cKopocTHOI ¢orTorpadumeir (¢ur. 1).

@ororpadupoBalica Takke HHTErPAJbHBIN CreKTp cBedeHusa. CHeKTp OKa-
3aJICA JTUHEeNYaThIM, JUHUU COOTBETCTBOBAJIY OTHOKPATHO MOHU30BAHHBIM KOM-
HOHeHTaM Bo3Ayxa (asor, Kucaopox). JluHuil, oTBeYalOMUX MAaTEPUATY MU-
meHnu, He o0Hapy;kunu. HabmomaeMplil B COeKTpe HHTEHCUBHBIN KOHTUHYYM,
a TakKe HaJIMIMe JUHUN OTHO3aPAMHHIX MOHOB YKAa3BIBAIOT HA TO, 9TO TeMIe-
paTypa B 06iacTu cBedeHHS BhiCOKA. IlpoBeeHHbIe UCCIEOBAHUA [AIOT OCHO-
BaHIe II0JIaraTh, 94T0 CBeYeHUE BHI3HIBAETCSA MOHU3UPOBAHHBIM BO3IYXOM.

CHeKTpHl CXOKHU M MMEIOT «BO3MYNIHBIM» XapaKTep AJA pPasHEIX MUIIeHei.
CBedenue He CBS3aHO, BUAMMO, C IJaBJeHNeM U UCapeHUeM MaTepuaaa MUIIe-
Hell, TaK Kak OHO Jub0 He COIIPOBOsKAaeTcA 3aMeTHHIMU (npu 50-KpaTHOM yBe-
JIWY9eHUN) TOBPeKIeH UMY II0BEPXHOCTH, TUGO0 HOBPesKIeH s He3HATUTEIbHbI —
MeJIKMe IITPUXU 0 00JYIeHHOMY II0JII0.

I[Ipu momomu KoakcumaabHOro ¢orodnemernra IJIY-O perucrpupoBaicsa
WHTerPaJbHBl MMIYJLC CBEYEHHUS NPHU BapPhbUPOBAHUM [JaBIEHUS OKPYIKAI0-

1 KaaMBEKOB A. A. IKcOepUMEHTAIBHEE UCCAELOBAHNUSA MPOIECCOB, BOBHIMKAIOMUX
npu AelicTBUU M3JIydeHUs Jadepa Ha MOJYIpo3padHoe BemecTBo. [uccepramus, 1967.
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Qur. 2

mero mMumens Boanyxa (fur. 2). pu usmerenun gaBrenus ot 760 o 100 mop
€CBETOBOM HOTOK IPAKTUUECKH He U3MOHSIETCS, a ero IJAWTeJbHOCTH 3HAUUTeNb-
HO 6OJbIle AIUTeNHHOCTH JNa3epPHOTO HMOYJbca. Ho Ipu gaBleHHN HIKe
100 mop mMmysabc YKOPAYWMBAETCSI B EECKOJBKO PA3 W YMEHBINACTCS ero aM-
IATYIA.

B nuanasone gasneruit 1 —0.1 mop rapruHa cTabMIM3EPYeTCA, HO MMIOYIbC
IJMHHee JazepHoro Auimb B 5—©6 pas. Ilpu 5T7oM uHTErpadbHEIA CBETOBOM TOTOK
B pumanazode gaud BoaH 400—600 mam (oGmacrs wyscTBHTenbHOCTH JJIY-D)
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YMEeHBIIAaeTCsA HAa HOPSMOK 0 CPABHEHUIO C IOTOKOM IIPU aTMOoc(hepHOM maBile-
Hun. B ¢BA3M cO CueKTpaJbHBIMU U OTODIEKTPUISCKMMU U3MEPEeHUAMHE ObLIN
MOJYYeHH OIeHKHU JJIs MOPOra BO3HUKHOBEHUSA CBEYEHUS B 3aBHUCHMOCTH OT
BeJIMYMHEL [aBJeHWd BO3AyXa. HpurepmeM BO3ZHUKHOBEHUA CBeYeHUA OBIIO
noABJEHNE CHUTHajJa ¢ $OTOdJIEeMEeHTAa U HAJIUYMe CIEeKTpa.

IIpuBoguM HeKOTOpPHIe PE3YJAbTATHl M3MEPEHUs NOPOTOBOM ILIOTHOCTI
y-1078 (em-cm™®) ana papa martepumanoB (K8 — crekno, K — kBapr, OC —
oprerexso, I1IC — moaumerupod) mpu pa3nnYHEIX JaBICHUAX p

NaCl K8 K oc IIC p

1-108=0.9 3.0 3.6 3.0 3.0 760
7 108= — 56 56 56 — 100
r108= — 59 6.9 61 — 10
7108 = — 5.2 4.7 123 — 1

OTU JaHHbIe CBUIETeIbCTBYIOT, Ha IePBHIl B3IJIAL, O TOM, YTO CBeUeHHUe BEI-
3pIBaeTcsa mpoboeM BO3ayXa, UMEeIuM 00llue 9ePTH ¢ Ipo6oeM 1ox feificTBIeM
<(OKYCUPOBAHHOTO Jy4a Jazepa B cBoGogHOM 06beMe. IIpu sToM nmeroresa 6aus-
Kue 3HAYeHUA HOPOTOB [JISA Pa3iMYHHIX AUIIEKTPUKOB. V3MeHeHue maBieHus
Bo3nyxa ot 1 amm m0 1 mop npuBOIUT K He3HAUYUTETHLHOMY M3MEeHEHMIO II0PO-
TOBBIX 3HaueHuit o6ayueHHoctu. IlpaBma, B ciaydae ocTpoil poKycupoBKu 6Ge3
mperpajgsl HeoOxogumas oias npo0osA IJIOTHOCTh IOTOKa cocraBiser 1010 —
—= 10 gm/cm?, T.e. IpeBHILIAET IIOPOTOBHIe HNIOTHOCTH, IPHUBEJeHHEIE BLIIIE,
©oJiee 4eM Ha [IBA IOPAMKA.

3aMeTuM, uTO NpHU MPoGoe ¢ 0CTPOit POKYCUPOBKOM IOPOT U3MEHAETCS TO-
pasmo pesde IPHU BaphbUPOBAHUM HABJIeHUA.

Ecau B paccMaTpuBaeMoM Cliydae IPeAIOJI0KUTH JaBUHHOE Pa3BUTHe NOHU-
3alluu U CBeYeHUs, TO, OUeBHIHO, Npu nmotokax ~3-108 ém/cm? snexrponnas
JaBUHA Pa3BUTHCA HE CMOJKeT, TAK KaK 3a BpeMA
neitcrBua masepa (10 —= 12 wcek) poauTcA U
ONHO TOKOJeHHe B3JeKTpoHOB. Hpome Toro, B Ba-
KyyMe nopsaka 1 mop npober cpaBHUM ¢ pasMmepa-
MU 00JacTu CBeUeHUS UM yHapHAas WMOHU3ALMUA BPAL ” ”
Ju OymeT uMerb MecTo. Bumumo, qoJKeH CyIecTBO-
BaTh [APYroil MeXaHM3M, [OCTABIAIUA CTOIL 60Tb-
[I0e KOJMIECTBO CBOGOMHBLIX BJIEKTPOHOB B 30HY CBe: _—
YeHUS.

3amerum, uro ciaabas 3aBUCHMOCTH IIOPOTOB CBe-
YeHUs OT JaBJIEHUA OKPY/KAWIEro BO3MyXa CBUJE-
TEJIBCTBYET ¢ TOM, YTO CBeYeHUe, BEPOSATHO, 3apoik- l
JgaeTcsa HenoCpeaCTBeHHO B HOBerHOCTHbIX CJIOAX
JUBJIEeKTPMKA, BO3MOKHO, HA ajcopOUPOBAHHEIX IIO-
BEPXHOCTHI0 I'asaX, a 3aTeM OXBATHIBAET IIPUJIesKa-
Iige CJIOW BO3HyXa.

2. J3mepenne TOKOB ¢ AMAIEKTPUYECKHX MHMIIe-
Heili, 00JyyaeMbIX Ja3epHbIM UMIyiascoM. [l s uccie-
OOBaHUA MeXaHM3MA «IIOCTaBKU» BJIEKTPOHOB OLLIK
IpOBeJeHb NU3MePEeHUA TOKOB C IIOBEPXHOCTHU NPO3PAYHBIX TUIJIEKTPUKOB, 00-
JydaeMbIX CBeTOM pyOumHOBOTO sasepa. Mccaenyemslir Au3IeKTpUK / pacmosa-
rajycs Me;KAy IJIacTHUHAMU £ MJIOCKOTO KOHJeHCaTopa, K KOTOPBIM IIPUKJIambl-
BaJIOCH MOCTOSTHHO € BIIEKTpuUIecKoe moJre. [l BBOa 1 BEIBOJA Ja3€PHOTO JIyda
J B IJIACTMHAX MMEJIUCh Kpyrisie orBepcrusa. CurHaa ToKa B ey aHOmA CHU-
MaJICA C CONPOTUBJIEHHUSA 75 oM U PeTUCTPpUpOBacsa Ha ochuiiorpade 4. Name-
peHudA npoBoguiauch npu nasiaenuu 107¢ mop ¢ BriMOpayKMBAaHUEM IIAPOB a30T-
HO#l nmoBymkoit. Mopma ma3epHOr0 MMUyJIbCA M DHEPTUA KOHTPOJIUPOBAIUCH
¢orosaemenramu DIK-09.
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Ha ¢ur. 4 gaHa TUnDMYHAS OCHIIIOTPAMMa CHUTHAJA TOKa ¢ MumreHu. Cur-
HaJd ¢ MUIIeHM MMeeT IBA XapaKTePHHIX YYACTKA («BeIsleckay). llepBmiid

BCIIJIECK BO3BHUKAaeET B TeUueHHe I[efICTBI/IH Jasepa, U ero MakCHMMyM, KakK IIpaBujio,
coBIagaeT ¢ MaKCUMYMOM Jia3ep-

HOTO mMnyabca. Bropoit Bemieck,
0OBIYHO TOPa3a0 GoblIel aMIJIu-
TYNR, UMET MECTO TOTHA, KOTHA
geficTBHMe Jasepa y;Ke NpeKpaTu-
aoch. llpu naMeHeHUN TMIOTHOCTH
MOTOKA AMIINTYJAA HEePBOTO HUM-
oyJanca pacreT, XoTA HabJI0gaeT-
cA CyIIecTBeHHHI pasbpoc B ee
sHaveHusax. Pas6poc 3aBucur, Bu-
IMMO, OT COCTOAHUA MOBEePXHOCTH MHUIIEHH, OT Xapakrepa ee o0paboTkm, oT
9UCTOTHL.

OngHako moBeleHMe MHIIeHeH pas3inYHO, KAK 3TO BUAHO M3 CJETYIOIIHX
AAHHBIX:

QDur. 4

NaCl K8 K II IIG
Ymin'108= 0.3 1 2 5 5 em-cu”?
Tmax-1078= 3 6 — 10 —  em-cM>
J = 0.3—80 0.1—9%0 — 01.—40 — a-cu®
3}1601) Ymin — MHUHIMaJbHOE 3Ha4YeHUe IIOTOKAa, IPH KOTOPOM IOABJAITCA

HMIIYJIHCH TOKOB, 3HAUEHUE Ymax HPUBEIEHO A XapPaKTePUCTUKHU AHANA30HA
M3MEeHEeHUs TOTOKA, 3HAUeHHA j JAaI0T AMANA30H M3MEHeHHUA IJOTHOCTH TOKa,
II — mupexc.

Cregyer oTMeTHTDL, 4TO GOJBIIMe 3HAUEHUSA TOKA HNPHBENN IOCTE CePHU
OIIBITOB K M3MeHeHMIO [[BeTa MOBEPXHOCTH aHOJHOM [JIaCTMHBI B HEIIOCPe/CTBEH-
HOIl 6IMBOCTH OT OTBePCTHUA (06/71aCTh HAMGOJBIIUX I'PAJUEHTOB IMOJA).

OuwITEL OPOBOAWINCH B OTCYTCTBUE SBHHIX MOBPEMICHUA IIOBEPXHOCTH,
T. €. HKe NOPoroB paspymeHud. llocae pama ob6aydennii HaGaI00aInUCh OT-
IeJbHbEe MeJIKHIe BBIKOJEL, 06Iad IIOMAaTh KOTOPHX He3HAYMTEJHhHA IO CPaB-
HEHMIO ¢ 00Iell 06JaydaeMoil mIoIMAAbIo.

3. Bpemennast moclej0BaTEILHOCTD JA3€PHOr0 CHCHANA, TOKA C MHINeHei
U curHajla cseyennd. [[nsA comocraBieHUs] BO BPEMEHH J1a3ePHOIC0 CHTHAJA,
TOKA C MUIIEHU U UMIYJIHCA CBEYEHUS [O-
JaBaJjlach «KpacHas MeTKa» HA MOXYJIU-
PYIOIUA 3JIeKTPoa TPYOKM OCITMIIOrpPa-
da. TouHOCTH OTCUETA BpEMEHM COCTaB-
asna 2 neek. Ha ¢ur. 5 gama rapruna
B3AMMHOTO PpACIOJOKeHHSA HUMIOYJIbCOB:
1 — nasepHHIL curHal, 2 — UMIOYJILC TO- ®@ur. 5
Ka, § — CBETOBOM UMIIYJhC — BCILIIIIKAY.

Habawopaercsa coBnafeHne MaKCHMYMOB JIa3epPHOTO W TOKOBOTO CUTHAJIOB
u 6oJee O3Hee BCTYIJEHNe CUTHAJA TOKA IO OTHOIIEHUIO K Ja3epPHOMY CUI-
Haay. IlocnenHee cBs3aHO ¢ HeJIWHEHHON 3aBMCHMOCTHIO TOKA OT 0OJTyIeHHO-
CTIL.

3aMeueHO, UYTO BOBHMKHOBEHWE TOKA, KAK W MOABJEHWE BCIBIIIKM, HOCUT
HOPOTOBEI XapakTep. Brille npuBegeHs! 3HAYEHUA NIOTHOCTEH HOTOKOB (Ymin),
OPX KOTOPHIX TOKOBBIE CHTHAJ y;Ke 3amereH. IIpum HeKOTOPOM yMeHBIIEHHH
HNJIOTHOCTEH NIOTOKA TOK He PerucTpHpOBaJCA. AHAJOTHUYHBIE ONEITHI IPOBO-
AUTHUCH ¢ OoJiee JJIUHHBIM Ja3epHBIM uMnyiabcoM (mopsagka 100 wcer HA moay-
mupuHe). IloporoBrie 3HAUEHUA NJOTHOCTHU IOTOKA, COOTBETCTBYMIOIHME TOKO-
BOMY CUTHAJy, He UBMEHWIUCH. [auTenbHOCTh TOKOBOTO HMMOYJIhCA BO3poOCTa
IpuUMepHO B S pas, a poHT yBeanmamica B 1.5—2 pasa.
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4. OOcymxgenne pe3yabTarToB. PaccMOTpuM BepOATHBIE TP HIUHE 10 ABIeH U
TOKA C MUIIeHEH.

1°. Mnuozoksanmosniti gomosgpperm. BoamosRHOCTE (OTOTOKA He HMCRI0TE-
Ha, HO NOpH YIJNHEHHOM Ja3ePHOM UMITYyJIhce, YIHTHIBASA  CTeleH-
HYI0 3aBHCHMOCTh TOKA OT HANPSKEHHOCTH 2JIEeKTPHIECKOTO TOJd CBe-
TOBOM BOJHBI, (OpMa UMOYIbCA TOKA MOJKHA OBl CHIBHO H3MEHUTLCA IO
CPaBHEHMIO C ONBITOM HAa KOPOTKUX CHTHAJNaxX, IO KpaiiHeil Mepe pe3ko yaam-
HmIca 6b QPOHT MMIYJNbCA TOKA; OGHAKO PoToddderT MoskeT OHITH 3aMaCKu-
poBam gpyruM, 6ojee CyIeCTBeHHHM, sIBICHIEM.

2°. Tepmosaekmponnas amuccus. BosmelicTBme Ta3epHOTo N3IyUeHHA Ha
azcop6uPOBAHHEIe HA MOBEPXHOCTH JMAIEKTPHUKOB Ia3sl MOJKET IPUBECTH K HX
pasorpesy, 00pasOBAHMWI0 IJIA3MBI M 9MUECCHM U3 Hee dieKTpoHoB. Ho ecam
TaKo#l PasorpeB HMMeeTCs, TO BONPOC O HOIJIOMeHuK HeoOXOgMMOTO [JIsI 3TOTO
pasorpeBa KoJUYECTBa 9HEPTUU OCTAETCA NMOKA OTKPBITHIM.

Bra paccumrama TemmepaTypa, HeoOXoguMas JJIf SMECCHH DJIE€KTPOHOB
n3 maasmbl, npu maoTHocTH ToKoB 10—100 a/cm? mo dopmyne Puuappcoma —
JlsurmMena

I = en2nR? (k | 2mm)' exp (—eq | kT)Y T

rie R — papuyc usnydamomeil noxycdepsl, a ep — paboTa BHIXO[a 9IEKTPOHOB
U3 TLIa3ME5I.

PaGoTa BHIXO/a BHUMCHAAIACH KAK e = e?/d, rme d— mebaeBckuil paguyc
SKPaHMPOBAHUA

d = (kT | hnne?)s

IIpu m3MeHeHUH TeMIepaTyphl BO3AyXa, HAXOAMErocsa UPH aTMOCHEePHOM
TaBJIeHHM (CUMTaeM, YTO HPM TaKOM JaBJIEHUU HAXOAUTCA ajcopPOUpPOBaHHEIN
BO3IYX, XOTA B [AeifiCTBUTEJIHLHOCTH €I0 IJIOTHOCTH HA IOBEPXHOCTH MOJKET OBIThH
Gosbmie WM MeHbIIe 3ToH Beamaumusl), ot 3500 mo 10000° K (4] xoumenTparmsa
saerTpoHoB MeHsercsa ot 10'% ;o 10%0 cxu™3. Ilpm atom exp (—ep [ kT) ~ 1.

Pacuernt mokasmiBaoT, uro nuaotHocT# Toka j = 100 a/em® coorBercTByeT
Temneparypa miaasmel ' = 5000° K, a j = 10 a/ex® — T = 4000° K.

3°. Mexanusm pacnada naazmvt nod Oelicmeuem NPUAOHCEHHO020 dNeKMPUte-
ck020 noas. Pacmaj miasMyl HAYMHAETCS C XOJOSHON BMUCCHU 3IEKTPOHOB
W3 Hee, a 3aTeM B [JBIGKEHUE [O/GKHB IPUATH W MOHHBIE KOMIOOHEHTH. IIpo-
IleCCH pacmaja MiIa3MBl CYIMIECTBeHHO 3aBUCAT KAK OT €€ TeMIeparTyphl, TAK U
0T KOHIIeHTpaluK HOCHUTeJeil 3apAI0B, 9T0, B CBOI0 09ePelb, CBA3AHO ¢ KOJU-
4eCTBOM afcopOMpOBAHHOTO rasa, HogBepruierocs Harpesy. Haamame BTOporo
BCIIECKA B MMOYJbCE TOKA, BOBMOJKHO, CBSI3AHO € DTUMU SBJICHUAMIH.

Iloka Hexb3s1 YBePEHHO IPUHATH TY WIH MHYI0 TOYKY 3PEHUS Ha BO3HIK-
HOBeHMEe MMIYJbCa TOKA, OHAKO MOKHO CIMTATH, 9TO UMOYJIBC TOKa £ Ipef-
ompesesisieT BO3HUKHOBEHNE BCUBIMIKA. JTO YTBEKIEHHE BhITeKaeT W3 Qur. 5.

HKomneuro, OBITE €O BCURMIKOI, HPOBOTUMEE HA BO3AYXE, M OTLITEH ¢ M3Me-
pPeHMeM TOKOB (3JIeKTPHMIECKOe [T0Jie, TIYGOKMA BAKYYM, TP KOTOPOM BCIBIHIKA
OTCYTCTBY€T) — 3TO pasHbie OULITH. Ho mMosBIeHNe B fU3IEKTPUKe IpuU 06Iy-
YeHHUHU ero Ja3epoM CBOGOIHEIX 3JIE€KTPOHOB, MOTYI[MX NPHBOLUTH K AaJbHel-
[IeMy TNOTJHOIEHUI0 U3IYyIeHUS U BOSHUKHOBEHHUIO BCUHIIKU, MMEET MECTO I
6e3 BHEIIHEro 3JIeKTPHUYECKOro IOJIS.

B cBsisu ¢ sTHM BOmpoc 0 MeXaHHM3Me HOTJOIMEHUA [UJICKTPHKOM Jiazep-
HOTO MBJIYYeHUs CTAHOBUTCA HAUGOee BayKHBIM. B 0GHYHOM BHIUMOM HeKoTe-
PEHTHOM CBeTe MCIOJb30BaHHBIE MUIJICKTPUYECKNe 00PasIEl TOJIMMHON 5 MM
mpakTUIecKu He moridomaror. Ilpu cserosrix moroxax 10% sm/cm? or pyGuHo-
BOTO Jazepa OblI0 3aMEYeHO MOTJVIOMEHHe (OILITH IPOBOIMINCH HUKE TOPOTOR
paspymeHus, o6paser noMemacs B BakyyM 10° mop pid umexiaodeHust BCObI-
mKm), cocrapusinee npumepro 10 % o6meit nagaomeil sHeprum.






