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lllHpOKOe Bf!e[lpOHHe :CJJJCKT)!Oflfll.,J:. Bhl'llfCril!TCJJbllb!X ~!Cl!lllfH B pL13.'1H'Hfb!e 3BeHb~ 

tjiH:3l!'feCKOf'O 3KCTiepHMeHTC1 3£\ TIOCJJC;JJ l!e l'OilLI BJ,I3RaJIO OIIpenenef!JJl>Ili l!HTepec CO 

CTOpOHhl 1!11!3HKOB-3KCTICpl!:Vl8HT8TOpOB K BOII[JOCiHd Dhl'fl!CJJI!TeJlbHOil TeXHI!Kl! ll I1pO

I'p<1~Hvll!f'OBLlllHKl, flopCOHLlJJ ljli!3H'!CCK!f) JJaf)OpilTOflllli lip!! IlO!Jf'OTOBKe :3KCl1E']Jl!Iv!ei!TOB 

nnn or)l'a<JOTKe 3Kcrwpii~WHTanbHLIX rUHIHLIX Ili·tHy)i\/JE'H ( B 6onbUJl!I!CTBe cny'fneB cn

MocToHTC"JibHO) OCililHBLlTb TCXHJIKJ' 3E ;\\ ll '\IOTO.'!Ll fliiOOTI>! !!8 Bbi'!HC::J1l!TeJlbl!h!X :\1!1-

!JIJI Hax. 

f!pll BCC~l ~lfl0f'OOO]Jrl3Hl1 i'v!aTOpB.tJW KilK ITO C<1:\!HM Bbl'lllCJlBTP.'JbHh!M 1VWI11Hili1M 1 

TaK H no nonpoca:v1 nporpa~1~-mponamrs:, n rrpouecce TaKorJ pa6oTI.r B03HI!Ki1IOT ecTecT

eern!hlG Tf1Yi:UIOCTl1 1 CBH3LlHHhie, f'J18Dlll!M ot1p1·)30M 1 C orpafll!'!eHHOCTb!O J1l!TC[lf1Typb! 1 

pi.lCC'!l!Tfll!HOil l-Ia ljlli;HIKil-:0KCI1epHM0JITdTO[lll llJlH HCl J1HII 1 3[lJ!IfMa!OD!l!XC~ pa3BHTHeM 

:>.If'TOiUJ'!CCK!L\. nonpocoB ::"Kcnepl!!>vieHT31bHOii rjJ1!3l!Kll. Ecnn Y'ICCTb npn :)TOM, 'ITO Me

To;wKa l1CfrOJ1b~l0f\f:lHil~ 3B:\\ B 3KCrrep1'~1eHT<1J1bHOii ljl!I3!1Ke Oi>ICTpO COBep!lleHCTRyeTc~, 

TO t)yneT l10H~T81! HHTC[J(cC CO CTOfJOHll l~Wll!'!OCKllX IlHCTl!TyTOB K J1CTH011 U!KOJJe 06be

Dlll!CHHOI'0 IIHCTJITyTa >TDC-'fllll>IX HCCJ10LlllBaJHJii -
11 

llpro.!CJICHl!C 3BM B 3i.liJaqaX 3KCITe

[•I!~!eHTD:lbHOti qlJ!3IH;:l!". 

lilKOJlD TI[JOBOiUlJlf:lC::b JlnoOpi'lTOr;IIElci BJ,l'IHCJ1HTeJlbHOit TeXHHKH ll rlBTOMi1TH:li1UHI! 

0~151!1 ( mrpeKTOJl - '!J1PH-KoppecnoHJJOI!T AH CCCP npocp, M.f.Memep~Kon) B r. Anym-

Te ( KpJ.rM) c 5 no 19 Met>I 1968 rona. • 

Ilporpa ~!l\la IliKOrii)I Hap~ny (' OC HOBOilOJ1i1raiOlUilMH Bonpoca:vm BKniOqana 

TiiKiiW neKUl!ll flO HC'KOTOpbiM KC HKpeTHblM COBp8MeHHb!M Iv!eTOHHKaM. Dn~ 

'!T2HH51 JH~KllHii OJ,!JJH fl[Jl!f'lli1IUeHbl BeJJyillH0 CfJPUI!f:lJIHCTbl ll3 06beLlHHeHHOf'O HHCTHTy

Ta >wepHHX nccncrwnaHH~i, HHCTHTyTor: cTpnH-y'!acTHHU Ol-1 Hl-1, a TaKiKe -Konnern H3 

onporreiicJO!X Hccnec'noBaTE:nbCKHX ueHT]JOB - UEPHa ( lliBeJiuapH~) ll CaKne ( ¢paHuH~). 
Ho JI~WR mY3MOiKHOCTJI orry6nHKOJ.aTb Becb :'-.1aTepnan, peKTopaT UlKOJJb! rronroTo

J'.HJJ K ll:3/Jfll!H!O OTJJ0J1bl!bie JleKUllll, CO (pfHil1B, B OCIIOBHOM, HX B TOM BHJle, B KOTOpOM 

OHH ob!.T1ll rrpencTar<neHbl :-1DTopa:vm. 

nun, llHTepecyiOLUllXCS1 neK!lHI'liv!ll B ITOJJ!JOM OO'beMe, :V!hl i1;JpecyeM B 6n6JJllOTeKy 

OllSHJ, rnr::- fWXOiUITC~ rronEihlft c6opmn rrpo'fl!TaHHhiX B mKone neKrmrt: "llpnMeHeHne 

3Bf'v\ B :1fJ!l8'!aX :3KCITepHM8f!T[lJibl!Olr cpl!3HK!f", 

PeKTop WKOJlbi 

!lOKTOp T0XHl!qeCKHX HByK 

L3AEI-1HKI-1H 

0T'I'''![]T(]H0 .'\!Cc'TO!I0:\1 KCepOKC-pO"BIIpHHT C MaTepHBJlOB, ITOJlf'OTOBneHHbJX 



B HClCTOJili.\ee npeMH B p 33JntiqHbiX naGoparopHHX Milpa npoeR-

TWpyillTCH W C03A8illTCfl rryau~~HOBU8 KaMep~ C BOAOPO~H~M H rrpo

l18H-fiJp80HOBblM aarronneHvreM, o61Je1.1 HoTopbiX cyw,eCTBCHHO 6on::&lile 

pa6oTaiOli\HX H~He (eM. , uarrpmAep , IT' 2!). 
Coa;n;anue MHoroKy6on~x ny3upLKOBHX RaMep cranvrT prrA 

cep:&eaaux rrpo6neM o6pa6oTRJI vrw_Dop~.1au;nk'1, HOTopaJI 6y7J,CT rro

Jryqe Ha ua TaRHX KaMe pax. 8~~Iti npo 0Jrer.m no 3liHI\8IuT n:tJe;.~;~e Bee ro 

CliCTeMLI. 

PoeT aHeprvm rrepnitiqHLD: 1IaCTH4 Iti crrewiclJvrHa •..:OTOI'l;B3!1)0-

B8HHH Tp8KOB 13 RaMepe C OTHOCiiTBJLGHO i.18JILIX p8CCTOHmii1 (Ic:aH 

Ho DLJLI;l CJl~I Te li:&HhlX M8llli1H8X. 

Ou;enRitl ,rrpoBe;n;emrGic D l'G3IIbJX Jta6opaTO},iiJf".LX. /J/, rroKaaLmaiOT, 

Y:TO L 1;GI.!H, 38Tp81IHBuCi,JOe r a oopauOTl{Y OJ~HOI'O C001ITHH, 110-

Jiyqemroro n 6on:oumx Rawepa:Y Ha rrpocMoTponot1 arrnapaType, aatr

MeT He MeHee IS-25 uwHyT, e npeMrr o6pa6oTHH co6LITHH Ha BbJ

"liHCJiwTen:&uoU M8lliMHG HJI8CC8 G;~-6600 COCTaBHT 2~3 MitiHYTbi. 

o'Pvl ou;eHKH nor-\a3hlBaiOT, tiTo Lic1cconaH o6pa6oTI<a 6o:n::&llloro 

. 
11:1 'l (.; :c::n riOrO llClp.Xa Ka 'lie CT:.t38Hll 0 HO ?.!:!}~ ITpO CM OT1'0 B0-113;,!JepHT8 :.'i.b !Ib!X 

H0~1 6a3~. 
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Bee 3TO ro:aopMT o HeoQxo~~MQCTM rrpM_KoHcTpyHpoBaHMH 

OOJibilli)X Kauep yl(enHT:& l(OJIJ!a:oe BHLH1aHHe :aorrpocaM 6y;~;yme~ 

HOH CTpyKUV11 Ra-

Me phi ,MaR cru.JaJI:bHO ynpomaiOUU11 Cll CTer,ly cl)oTorparjmpo:aai-IMfl M noa

nonmo Il(evl l(OClHT:& CH BbiCOROrO .E\8 t;e CTBO ~r::wOpm;·:eH.VIfl Tp0.1:\0B. 

B JieKLU1L1 ~OI<:Topa JI eBeKa /J{ poaH8JIH3MpOB8Hhi MHOrlie l30ITpO

C1I,B03Hai\8lOli\.VI0 rrp~I 06pa60T1{0 (]'OTOrpaCJ.JMfi C 60JI:&llUiX .E\8Mep, B 

'liaCTHOCTil' c IHl!.10p 11i.hrpa6em," H "rapra!JeJib". B ~aHHOM cooo-

~0HliL1 6y~yT, B OCHOBEOM, 38TpCHYThl nonpOChi,XapaKTepHbie ~JIB 

RaMepbi "CKAT". 

06mHe cooopa~eHMH no llhlCopy napaMeTpo:a KaMeph1 

.HHCTHTYTOM ~man~·::I BL!COHMX aHepr11t1 (r. Ceprryxon) con

i~;e CTHO c UrrcTnTyToM ~HieKTpO!IJH~ Htrecrwtl anrrapo TYPhi ur.:;. Et_Dpe

i.iOJJa (r.lemmrpa,n;) paapa6oTaH npoewc rryahlp:&l-\OBoti KaMephi 

N KaMepa 6y~eT pa6oTaT:o 

···- :;: m.w::ux ::m~riOCTHX - (j)peone H cMe CHX rrporraHa c QlpeoHoM o 

l19a DblOOpe o6:oeMa 11 I\OHC~PYKUvm I\aMepb1 11PilHln.18JH1C:O BO 

..:.::::;.1amre coo6pmr\eHHH, CDH38HHb:e Ka.x c c])L13HIWL1 6yll.ymnx Itrc

\;;:c,40D£~HH1i, Tal\ H C QTI.THI~Otl KaMe phi, _TOtiHOCTbiO 113Mepemdl, 

npOdJieMaMH UpOCMO'!pa M 113MepeHVI.fi CHI1MKOB • 

OcHOl3Hhle cooopn;!\eHMH, onpe~eJiill3llll1C paaMephi paC5otiei1 

/ 
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H~opnu~t rrpo6er B rrporrmwnoti I{arJepo (Han6oJiee nor:KHM 

3aiTOJIH11TGJI::O) CO CT8.BJHieT N =:, 5 M. 3Ta BeJUfYJtiHa l1 OITpG~e

JifleT, B OCHOBHOM, pa3M8p1I I\ai,:epLI - CJIG~hi nepBitl'iHbiX l1 BTOpitrti

HbiX \IaCTlHJ; MoryT 01ITL IIpOCJIG:l:.eHbl H 06MepBI-Ihl B cpe~HGM Ha 

TUICllX I1JIH MeH::OlliHX paCCTOfiH:VifiYo 

Epo~.1e Taro, rrpw 6oJII>umx snepr1mx cy::(OCTBOHHO Bo3pacTaiOT 
. . 

rrpoJieTnue ~JIMHLI ~JIH necTa6MJIIHHX \IaCTMU. Y'ieT sToro o6cToH

TeJIJJCTI.la IIpHBO~MT 1\ HeOOXO~IIUOCTH YBOJ::H\IeHMH pam.1epa KaMepbi 

n~oJI::o ny\Irra na I - I~5 MeTpa. TarrMM o6pasou, pasuep KaMepu 

no HarrpanJieHHID rryY:Ka ~OJIEGH 6JTL rre MeHeo 4 - 5 MCTpon: 

norre:x~<mbre pasuepnr Ko..r.:ep )r uoryT 6uT:o BH6paiiDI B npe~e-

;:ax I - :;: , 5 J.:Cj_>pa, ecJIM rrp;~t.H:ViM<iTb DO DH.rnran:vre yr JIO.Bue xapaKTepw

CTmm B3311MO~OVICTB11i;I IIpM :.:nrep::HHX 20 - 70 ran~ 

]lmr ouemm s~ltlH3Ic'rliBHOCTH MCITOJib3oEaHH.H r~m.:cpbi c pam'ie

pm.:H ·pa6oqeH ooJiaCTH L~,5 x I, :s x I, I u3 (BH6pam-me pasuepLI 

IcaMopu CI{AT) n~=:n snoprrm rrepmr'iHbTX \I8.CTHI.J, ~o 70 ran, 61!JIO 

TipOEO,z(eHO !.:O,l!;C:iiVJpOI.laHir.G BH~a COObiTHi1 B I\aMepe MeTO,IJ;OJj :.:on-

Te-I{apno. :.:o.~eJmponarme rroEasl.JIO, 'iTO muwpy c yimsarm:urMH 

pam:opawi pauoY:etl oC5JraCT1'I MOJKI:o ati)(1eKTHnHo HcnoJI::o3onaTJJ ;n:o 
. . 

n::< .. <CJIJJIILIX ::mepr:viH yciwp:r:ITeJIH WDB8 o 

Ha pnc ~I np:vme;ner-w, ~JIB r p:vu,:epa, pacnpe,:aeJieH:vre rrorre

~-t-;l~L~:x ICOOp~MIIaT ( OT:IOC11TeJ.[::OHC ITpO,ll;OJII>IIOii OCH I{a11!.epH) BCplliMH 

H)~8fHOaKTMBHUX .qaCTHU, OOpaaoBaH-

libiX p-- Me 30Hmt.1: C 3HC prlWM 25 ran. I1p11 1,!o,zJ;eJIMpOB8IIH1'I 01IJIM 

nurronnenu cne~ymmwe ycnonnH: w:vrp:vrHa ny11Ka rrepn~qHux qacTMU 
\ 
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Pac. I. Pacrrpe]J;enerm:e nonepetiHlrx I\oop]J;I1Ha:r (a :rHo cw:re1Il)HO 

npO.IJ;OJI:OHOll 0011 H8Mephl) :aepiiii1H I::ropntiHhiX :B38I1MO]J;ei1c:rBI1M 

Jr-Me30HO:B, o6pq30B8HHhlX B ITI10H-I-:yHJIOHHhiX coy;napeH.tHIX npVI 

3Hepr.l1H 25 rsB. (BHy:rpeHHHH B1C:TOrpaMM8 - pacnpe]J;el.ieHI1e :Bep-

llii1H rrep:BI1~HblX B38I1MO]J;e~CTBI1i1). ~ - yron BXO]J;8 ny~Ha B 

HaMepy. 
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B nnOCKOCTH ~OTOrpa~zpoBaHH.i - 40 CM., BBO~ nytiKa qaCTilU

no~ 0° OTHOCHT8Jl:OHO rrpo~on:o IO}I OCil; MariU1TH08 none - 25 KrC • 

AI-Ianna rro,zJ;o6HLIX pacrrpe~eneHJ,rtr rrp11 paaHhiX Hatian:oHhiX m .. mynL

cax rror\aaan., t:ITO rrpn ai-Iepr:vmx 20 - 60 ra:s 6on:&Illl1HCTBo · 

( AI 95%) BTOpilliHbiX traCTitll( 6y~yT B3al1M0~8MCTBOBaTL B Ka-

Mepe, 'iTO Mo:li\eT ITOMOtiL B l1;l(E:HT11c]:VIKaU11l1 qaCTHU. 

B116op cxeMhl cJ)oTorpaqmpcBaH:vrH 

Ha BhlOOp KOHCTPYKUHH KaMepbi cy~eCTB8HH08 BJiilHHile OKa-

3biBaeT BB6op cxeMB ~oTorpacJ)Mpo:saHHB. HaMH paccMaTpn:sanocL 

~Ba BapHaHTa OnTH':l8CKO~ CX8Mhl ~nfl KaMephl ~RilHO~ 4,5 M 11 
- . 

rronepet:IHbiMJti paaMepm.m I - 2 i.1. Ha pnc. _2 npe,ll;cTaBnenhi ,zJ;Be 

:-c31.wr.mue cxeMH <1JoTorpacimpoB3J-IHB IcaMepbl. B IWHCTPYKUMM,Bhi

:wmieHI-Ioli no nep:soH cxeue ,rpo'~orparJ:mponan:vte paooqero oo:oeMa 

rrpOil3BO,ll;l1TCfl 00~8ItTMBa1IH, paCJIOROY.\8!-IHhiMH B H8ITOCp8,1l;CTB8TII-IOM 

6JI.H30CT:v1 OT pa6o<rero oo:oeMa lCaMepblo Tar~aH cxeMa QJOTOrpaqm

poBaHim rrpliiHHTa B rrponaH-cDpeoi-Ionoti I\aMepe "rapraMeJILu /I/ 

:v1 iKH~IWBO,ll;OpO,I\HOM I-\aMepe nM11pa6eJIL" /I, 2/ • llo BTOpOM 

CX8M8 QJOTOrpaQmpoBaHI:i8 l1pOM3110,I\:VITCB OO::U8KT11BaMM, y~aneHH:W~m 

Ha ai-IatinTeJI:oHoe paccTOflHHe o~ pa6o<rero o6~eMa. 

TiepBIDl BapHaHT ~'[JoTqrpacJ)v.poBai-H1B KaMephl, H8CMOTpB Ha 

KajKYlllYlOCH rrp:vtBJICKaTeJILHOCTL (npOCTOTa KOI-ICTp~Mltl), o6na,I(a8T, 

na naw BsrnB~, pB~oM He~ooTaTKOB. Bo-rrep:shlx, B aToM :sapmaH

Te H800XO,ll;HMO HCITORL30BaTL 3HaqrrTen:&H08 KOnnqeCTBO 00~8KTH

BO:S ;zr.Jifi cpoTorpacpMpo:saHvm KaMe phi - ;n;o IO npM noJIHOM yrJie 

7 



g 

• 

' •rqweJ;o:vro uo~o ehHJ;JJO lt}OHc:r:r.ceelt~ Htrlt riHeJ;Hho oed (vm a:) H :vrHemed 

-sed erqa:md» •rqdewe~ HHHerrod:vr~ed~oJ;o~ r1wexo er1H~oweog ·2·o:vrd 

If fUO?JD/\ JJ WHDnriog 

·1 rUD?JDf\ I WHDndvg 



apemur o6~eKTl1:Bon ~ 80° (I~ KaMepax "rapraMeJr:o" H "Mnpa6en:o" 

Oy;zi,eT :Vl cnOJI:030BaT:OCH no 8 C 6J:J6KTMBOB, C nOJIHbiM yrJIOM spemm 

-. IIO~ o61:>e;zi.HHeHHhlX B rpJinnH, npocMaTpMBamiirwe Bec:o pa6o-

~l1~ o61:1eM KaMepu). YcTaHoBna oo~eKTMBOB B nenocpe;zi.CTBeHHo.tf 

6JII130CTM K pa6o~eMy o6~eMy ITpMBO;zi.MT K 3Ha~MT6JI:OHOMY M3M8-

H6HMIO npOCTpaHCTB8HHOrO paspeweHMH no 001>6MY KaMephl Ili CMJI:O

HOil pasHoMacmTn6HOCTili nso6pa~eHMH (eM. pMc.2). Hpuo sneKT

pm.iarHMTa IWMCp:bi sa~py;zi.HHeT ;zi.OCTyrr K o6'1eP~TMBaM 1 ycTaHoB

JICHHhiM 1~8. KOprryce KaMepbi. 3ro saCTaBJI.fi6T C03;zi,aBaT:O ~p63B:bi

~a~lHO CJimiHHe CVJCT6MDI OTITI1~3CKOH TpaHCTIOpTMpOBI:U-! l1306paJKe

IHHi Ha p2CCTOHH1:e }J.O 2,5 Me·rpoB • .11,Hai\OH8U, IIpM TaKOM CXeMe 

Qo~orpa~nponaHMH 6y;zi.eT sHa~ITen:ono ycnomHeH npocMoTp rrnenoK 

:·I TIOCJIC,ZLYIOlll,aH o6pa60TKa o Tipi)CMOTp OCJIOJKHR8TCH K<iK OOJI:OIIIMM 

IWJIH'I8CTBOM H30c5pailt8II11W ( 8 I!p08KIJ;I1i1, Ha KOTOphiX BM;zi.HLI pas

J::;·cm:bre ~aCTH 06'1eMa), TaK 11 CMJI:OHbiMM HCIWJK8HI1HMl1 BM}J.a CO

U0l':L'_H.H, BbiaBaHHhlX paaHoMaClll.TaCiHOCT:OIO M aHatrnTeJI:oiihiM HaKJIOHOM 

yrJia 3p8H:vifi 00'18KT11BOB K HaripaBJI8HVUO MarHI1THOrO ITOJIH, tiTO 

ITpi1B8;7J.8T B OT;zi.8JI:OHbiX CJiytraH): K HGOObitiHOMY B:VI;zi.Y TpaeKTOpvll'ii 

aapmKBHHLIX traCTMIJ, (BTIJIOT:O ,Il;C B:vi;zi.a Tpaei\TOpiiiH C nepeM8HHO.tf 

KpMBM3HOil)~ MOJKHO TaKJKe OTMETMT:O, tiTO paCTIOJIO~CHM8 00'18KT11-

BOB Ha I\Opnyce KD.r.l6pbi H8M306Jl\HO np11IB8;7J.8T K TIOTepe }J.Jifi pe

}:.CTpaUMM tr2CTMU qacTM o6'1eMa,pacnonoJKeHHoro B6nnaM o61:>eKTM

BOB (;zi.O 20%- 3Q%). 

HecMoTpH Ha nepetrncneHHhle TPY;zi.HOCTM n He;zi.OCTaTKM TaKoM 

CX8Mbi WO.TOrpaflmpoBaHMfi, B 3TOM BapMaHT8 H8CKOJI:OI\O npo~e 
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pewaroTC" H8KOTOp~e KOHCTpyKTMBH@9 .BOnpoc~,CBfl38HH~e C C03A8-

1IH9M COCYAB 3H8ll.HT9JIDHhiX 001!9MOB, pa60T8IOll.lero ITO.zt .ztaB1I9HMeM. 

IIosToMy nep:saa cxeMa woTorpac]wpo:s.:JHMH co:sepweHHO Hena6e~ma np11 

C03A8H~H CBepxruraHTCKHX KaMep H8 H9CHOn~KO A9CHTKOB KYOOMeTpO:S. 

0cymecTBJiem1e BTOpOM CX9Mhl cJ!oTorp 3ciJMpO:S8HMfl, KOrAa ti8CT~ 00'I:l9K

TKBOB tJ!oTorpacJ!wpyeT :sec~ o6'I:leM co aHatiHTen~Horo paccTOflHHH . . , 
TpeoyeT coaAaHMfl 6on~woro CMOTpO:s)ro CTeKna, :s~Aep~w:saromero 

pa6oqee A8BneHM9 IIIJlli OCylll,eCTBJI8HI1'3 paarpy3KI1 CTeKna npOTI1BO

A8B]I9HM9M I1 T. IT. .I{nfl KaMep 00'I:l9MO Ill ,., IO M3 STa npooneMa MOA\0T 

O@T~ eme pemeHa M,TaKMM o6paaoM, )CymecTBIIIM KnacCMtiecKMH crroco6 

~OTOrpacJ!KpOB8HI1H KaMep~. 

B :sapwaHTe, rrpHHflTOM Ana KaMep~ CKAT, (poTorpaqmpo:sa:rme . 

6yAeT ocymecTBJiflT~Cfl tieThip~MH o6I>eRTviBBMI1 qepea 2,6 -MeTpoB~H 

cnoti BOAhl, KOTopoi1 aarronHeH "oxpaHHbli111 o6'I:leM (pvrc. 3) o Pa6ot1aa . 

Jl\IilAKOCT:O KaMephl OTA9JI9H8 OT BOAhl CTeKJIOM TOJilll,I!IHOM IOO MM • .I{Ba 

o6'I:leKTra:sa ~oTorpa~upyroT :sec~ o6'I:leM KaMephl M ABa - no nono:snHe 

pa6oqero oo'I:leMa. c:DoTorpacfJMpo:saHMe 6yAeT ocymecT:snHT~ca tiepea 

38lll,I1THhl9 CT8R3IflHHhle cwepltlti8CKVI9 KOJIIT8KIII T03lll\III.HOt1 30 MM. 

HeKoTophle xapaKTepwcTnKu oo'I:leKTIIIBOB III cJ!oTorpaMMeTpHtieCKHX 

KaMep npu:seAeHhl HMze. 

- ~oi<yc o6:uer<TMBa - IJ7,9 Ml1:~ 

- llonHhlW yron apeHVIfl oo'I:leKTMBa 2~ = 87° ~B :soa~xe). 

- ~cTopcwH ~on~Ha OhiTb ucn}a:sneHa AJIH nepe~Hero nnaHa 

ciJoTorpawHpo:saHwH He xyJKe 0 ,02 MM no no mo. ~IaMepeHMe 

IO 



II 



;z:(VICTOpCl!B1 ;z:(01IJitHO 6blT:O npoBe;z:(eHO C TO'IHOCT:OIO 0,005 MM .. 

- Pa3perueHVIe no no1Iro 50 - 40 ~MM B ~eHTpe ~ 20-I5 n/MM 

Ha Kparo no1IH speH~H. 

- BbipanH~BaHue mreHKM Ha npmKMMHoi1 paMKe - He xy'$.e 

0,005 MM. 

- ITapa1I1Ien:&HOCTD rrnocKoCTil WOTOC1IOH noca;z:(O'IHOi1 nonepx

HOCTVI qJ1I8H~a qJOTOH8M8phl - He X;yJite 0,05 MM. 

BhlnOJIHeHMe rrepe'ti~CJieHHhiX ~ pe6onaHMii1 rrosnoJIMT npo.usno,zuiT:O 

Ha'tieCTBeHHYIO Cl>eMHy.ncero o61>e.L~.a HaMephl c yMeH:&llleHMeM I : 20 

no rrepe;z:(HeMy rrnaHy woTorpa!J.)Mpol:aHMH. ITpM aTOM MOlKHO OJIW;z:(aT:o . 
pa3pellleH~H ](0 20 ITY3hlp:O.KOB H8 C:M ITYTM TpeHa B 60JI:Ollle:Jil 'ti8CT.t1 

r 

<i?OTOrpaqmpOB8HMe 6y;z:(eT OC~'~eCTB1IHT:OCH H8 70•MM l18pQlOpV:I

pOB8HHYIO n1IeHHY (pr1c. 4 ) ~ Pa3ME:pbl Ka;z:(pon Ha ~eHTpaJIDHhlX 

061>81\T~nax-214 X 58 r~M~ Ha 60HOBhiX --IQO X 58 M11
2 , lllar rrpo

TH~\11 paBeH COOTB8TCTB8HHO 228 MM M II4 MM. ITep!i)opa~M H8 

mreHHe n ;n;:sa pas a pe:r.te 
1 

'!eM Ha oTaH;n;apTHoiii 70-MM nneHKe, 

'ITO COrJiacyeT CH 00 CTaH;n;apTOM, llpV!HflTbiM ;zJ;1Ifl HaMep "lv1Mpa6e1I:0 11 

VI "rapraMeJl:O 11 
• 

12 
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CnyJr\e6Ha.ff 11H(flopMau;Lm, . samrcDI:saeMa.ff ;n;n.ff Ka~;n;oro xa;n;pa, · 

BKJIIOtiaeT: 

- MapKH EpeHHepa. 

- Hm~ep Ka;I\pa B I.J;Li~pOBOM H ;I\B011tiHO-;I\6CflTMtiHOM RO;n;e • 

- Houep ITJ16HK11 B I.J;MffipOBOM RO;I\6. 

- HoMep 06l>6I\THBa B I.l;MCJip0:30M M ;zJ;B011tiHOM RO;n;e • 

- HoMep nneHRM, Ra,;n;pa, 11 ;n;)Yra.H ~eJiaeMa.H MHcpopMai.U1.H B 
. . 

:sM;n;e, y;n;o6HoM. ;n;nH npotiT 3HM.ff ycTpoi1CTBaM11 Tnna HP.Ir • 

06mee pacnono~eHne 11 pasM3pDI 6oRca cJiyJKe6Hoi1 11Hq)QpMai.J;1111 

corJiaC9BaH:bi c aHa.Jior11trHbiMI'I ;I\aHdDIMI1 ;n;JI.ff Ra.Mepbl "Mvrpa6eJI:&'" ~ 

PacnoJIOJICSHMe 11 pasMepbi :rvrapoK E peHHepa aHaJiorl1trHbl :,pasMemeHMIO 

3TVIX npvrsHaiiO:B ua ITJieHKax ;I\:Byx:MeTpO:BOH :SO;I\OpO,z(HOM RaMepDI 

.UEPH 11 RaMepDI rrrapraMeJI:o 11 • 

Oc:semenvre KaMepDI 6y.1(eT ocyll\eCTBJIBT:OCB 28 vrMnyJI:oCHbiMM 

Jiai,maM:vr, pacnoJioJKeHHDIMH B pa6oqeM o61>eMe ~ KaJic;I\afi JiaMna 

ITOM611\6Ha B CT6KJIBHHIDI 6aJIJIOH VI CHa6/.\eHa ROJIJIVIMvipyromvrM YCTpoti

CTBOM,C03,1(aiOll\11M ITOTOR C:SeTa TOJI:OKO B HanpaBJieH1111,nepneH,11;11-

KYJIHpHOM Harrpa:sJieHMio oce.t1 o6l>eRTMBOB. 

Cos;n;aHMe TaKoro noToKa o6ecrretru:saeT pa:sHoMepHoe oc:seme

HL-Ie .KaMepbi no rJiy6MHe (nys:&rp:oRM, rraxo;n;flmMecfl y no:sepxHOCTM 

CT6KJia I1 B rJiy6MHe KaMepbi 7 ITOJI~tiaiOT 11 OTpaJKaiOT B HanpaBJieHMM 

o6~eKTI1BO:S 0,1l;MHaKOBOe KOJI11tieCTBO CBeTa), IT~e;zJ;OTBpamaeT I13JIMID-

I4 



HIOlO saCBeTRY CTeHOit 11 MeM6paHhl RaMepbi, ll03BOJIHeT llpOB0,11;11T:& 

o6pa60Ticy COOhlT:VIM, npOMCIIIe;ILUHIX Ha c]OHe OCBeTl1TeJI:&HOM Cl1CTeMbi1 

l1 T.,2J;. 

KoJIJil1MJ1pyromee ycTpoiti:cTBo JiaMn aaaJiorMliHo npl1MeHeHHOMY 

B RaMepe Ml1liHraHCICOrO YH11lBep<a1TeTa /4/~ COCTOl1T t-?:3 pH,11;a 

IIITOpOI~ l1 OITTl1lieCRHX ROJIJIMMMp~rlOII\lilX SJieMeHTOB , 

06lll,aH ROHCTpyKTMBHaH IWMITOHOBRa RaMepbi 

KoHCTPYKTI1BHO Kat-repa CIC~T rrpe,11;CTaBJI.fieT co6oti cocyJI, 113 

HepiKaBeromet1 CTaJIH C pa6ot1ei1 OOJiaCT:OIO 4,5 X 1,6 X I,I· M(pl1C.._5). 

CTel\JIO (C. pasMepaMH 4200 X I;~QO X 100 MM3 ), OT;ZJ;eJIHlOI.l.\ee pa60liJIO 

Jl\I1,2J;KOCT:O OT BO~bl,B oxpaHHOM 001:leMe 6y,11;eT saKpenJieHO B ITO;ZJ;

Bm;mo:t1 o6oti11e ~ i.JaKCMMaJI:&Hoe nepeMemeHJile cTei{Jla (sa ClieT cJKa

TMH B0,2J;hl rrpH no;n:aqe ;n:aBJieHHH) He 6y~eT rrpeBblillaT:o I MM. 

1{opnyc IcaMephl COCT0l1T Jil3 HeCICOJI:Ol{l1X COCTaBHIDC 'tlaCTeM: 

sa;n:mm cTerma, cJiyJ.IcamaH o;n:Ho:3peMermo ,2J;JIH pasMemeHI1H KJianaHoB 

lilsMerremm ;n;anJiemm; rwprryc paooqero oc51:leMa, I13rOTOBJIHroml1iiiCH 

1113 aHTJ/lMarHMTHOM nepJrCaBemme.t1 CTaJI1tl; npoMelKYTO'IHOe KOJI:OIJ;O ;I.J;JIH 

rtpenJiei-mH oc5oi1Mhl co CTeKJIOM, i1 oxpaHHblli o61:1eM ~ Sa,2J;HHH CTeHKa I1 

OXpaHHhlti 061:leM M3rOTOBJIHIOTCH I13 CTaJIM 11 HBJIHlOTCfl 'IaCT:OIO Mar-

HI1TOITpOB0,2J;a. KaMepa IJ;eJI11ll~OM C06MpaeTCfi OT,2J;eJI:OHO I1 3aTeM BKa

ThlBaeTCfl B ITOJIOCT:O MarHMTa. 

]J.JIH narpeBa 1ll TepivlOCTaT vxpoBaHMH :KaMe phi B paC)oqeu: o61:1eMe 

6y,2J;yT YCTaHOBJieHhi CMCTeMhl MeZJ;HbiX Tpyc5 ,2J;l1aMeTp9M 20 MM, pac-

15 
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PMC.5 a) Oom.vrti :mr;n; RaMepbi CKAT. 

ITorrepeqHb!tl paape~ ROprr~·ca RaMepbi.I- OHOR CMCTeMbi pac

mvrpei-mfi; 2 - .t<oprryc paootierc Od'l>e.Ma .t<aiJephi; 3 - rrpoMe/rcyToti

Hoe .t<on:o~o; 4 - .t<oprryc oxpaEHoro oo!:leMa; 5 - o6o~Ma ;£tHB: MM

rryn:ocHoi1 1.I8MIThl; 6 - ,2J;BTtiL1K TeMrrepaTyp~; 7 - Tpy6bl CVICTeMbi 

TepMO CT8Tl1p0:SBHL1fl; 8 - o6o:t1ua '? '~ IT1.IB:SBI0l.U,l1M" CTeKHOM; 9 - Tpy-

6bi Cl1CTeMbi TepMOCT8TMpO:SBHl1f.l OxpBHHOrO Ocl'be.Ma. 
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noJiaram~HecH B BepXHei1 11 HI1il\Beiii tiaCTHX.Pa6otiero o6:oeMa. 

UMKJI I1sMeHeHllfl ~aBJieHMH B KaMepe 6y~eT ocy~eCTBJiflT~Cfl 

~na~u;aT~IO TI.HT~IO KJianaHaMI1 . C TipOXO~HbiM OTBepCTI1eM ~llaMeTpOM 

I20 MM,. tie pea o6my10 MeM6paHy ~ pacnoJioJKeHeylO B aa~Heiii CTem~e 

KaMepbl •. KOHCTpyKIJ;ll.H IOianaHOB IT03BOJifleT npOM3BO,'ZJ;MlT:& MlX 3aMe

HY 6e3 pa360pKM MarHMTa :£-7 KaMSpbi: 

M·a r H M T 

KaMepa CICAT 6y~eT pa6oTa r:& B MarHMTHOM noJie HanpHmeH-

HOCT~IO 25-27 K8. rlpM KOH)TpyMpOB8HM:i1 MarH:£-lTa M KaMephl 

60JI~lllOe BHI1M8HI1e 6biJIO y~eJieHO C03~aHMIO TaKOM COBMeCTHOVi 
. . 

KOHCTpyKIJ;:Wl1, liT06bi np11 MllHID1a;I:&HO BO 3MQjl\HbiX TIOTepHX B o6MOT-

Ke TIOJIYlil1T~ B KaMepe He06XO;ZJ;l1HYIO HanpmrteHHOCT~ TIOJifl C Y~OB

JieTBOpMTeJI~HOiii HeO~HOpO~HOCT~l , 

B npo~ecce KOHCTpyMpoBaHirn 6hlnll npoBe~eHhl Mo~en~HEe 

l1CTibiTaHl1.H 11 pactieT Ha UBM nnoc:Ko.t1 aa~alil1 pacnpe~eJieH:vlfl 

Hanp.mKeHHOCTM TIOJifl C u;eJI:&IO onpe~eJieHM OTITI1MaJI~Horo BapMaHTa 

KOHCTpyK~l111. 0CHOBHbie napaMeTphl l{IariiMTa npMBe~eHbi B Ta6Jil1-

~e . I. 

OcHoBHLie ;n;amme MarHMTc. KaMepbi CKAT 

Hanp.H~eHHOCT~ MarHETHOrO TIOJifl B 
~eHTpe pa6o~ero o6:oeMa 

Heo~nopO~HOCT~ TIOJifl B o6~aCTI1 
0, 8 JI:WHeihr:orx pam.wpoB paao~ero 
o6:oer.m KaMepbi He xyji\e 

HOMI1HaJI~Hhli1 TOK BO 36yiK;n;eiUifl 

HoMmHaJI~Hoe na;n;eHHe HanpHlK6Hl1H 

ilOTepM B 06MOTK6 . 

Bee MarHHTa 

I8 

Ta6nMu;a 1 

25000 raycc 

IO~b 

I3000a 

. 645B 

8,4 MrBT 

I250 TOHH 

-----------



IlponaH-c,IJpeoHOBafl I~aMepa CKAT oy]J.eT flBJiflT:DCfl np11I6opoM, 

TI03BOJifliD~JIIM npOBO]J.HT:D ill11IpOKllM Kpyr 1/ICCJie]J,OBaHM~ Tipl1 SHeprJIIflX 

cepnyxoBcKoro ycKop1rTeJIH. :I{ocTOJIIHCTBaMJII nponaH-qlpeoHoBoro 

3aTIOJIHeHMfl flBJifUOTCfl: 

- BOICOICafl awQJeKTJIIBHOCT:D K perMCTpai.J;l1JII 1 - KBaHTOB; 

- 6oJI:oruaH TopMoaHaH cnoco6HocT:o pa6oqero BemecTBa; 

- OOJI:&illafl TIJIOTHOCT:D Be~eCTBa, TI03BOJ.IfliDmaR per11ICTp11IpOBaT:& 

pe,l(RMe npoD;eCCbi. 8T:U KatreCTBa KaMepbi TI03BOJifliDT ,l(eTaJI:&HO JII3y-

:J/0 
- Me30HOB 1II 

3 - KBaHTOB~ ac,IJclJeKTHBHO JII3ytraT:& pOJK,l(eH:vie 11I B3aJIIMO]J,eMCTB~e 

BTopi1trHhiX qacTMu;,oopaayiomMxcH c MaJIOIMJII ceqeHMflMM,11I,HaKoHe:u:, 

JIICTIOJI:D30BaT:& KaMepy np11 npoBe~eHJIIM 3KCITepJIIMeHTOB C HeMTp11IHO. 

Tipe;nnoJ.IaraeTcH, qTo Ha RaMepy CKAT 6YJI.YT BbiBOlf.JIIT:&Cfl 

Hei1TpMHHhif1 nyqoR 11 nyqm,i c pa~vwqacTOTHo:iii cenapa:u::vieti Ha 

SHeprHM: K± - 20 ~ 30 raBfc; p - I? - 40 raB/c; ll.j. ~0 
46 raB/c; a TaRli\e npOTOHbl M orp:viiJ;aTeJI:&Hble ITJIIOHbi C 1/IMITYJI:DCOM 

li.O 60 ra·B/C • 

.UaHH1Ie o B03MOJICHOCT SIX Ka \1:epu CI\AT npvr per11IcTpa~VIH pa3JU1ti- .• 

Hux npoueccoB npMBe~eH1I HVI~e. 

Pvw. 6 nor~asLIBaeT ·saBI1 ~MMOCT:& ToqHoCTJII HauepemHi 

l1MTIYJILCa 't!aCTMU OT ]J,JIHHbi M3Me p.HeMoro TpeKa B Ka.Mepe (pactreT 

C,l(eJiaH B npe]J,TIOJIO~eHI1M, qTQ T)tiHOCT:D onpe;neJieHJIIfl KOOp]J,JIIHaT 

I9 
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Pvrc. 6. 0THO CHTen:&HI:Je OilU1:6Kti .B onpeAe nemm HMIIYJI:&CO:B P:.Me30HO:B. 
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TOl.!Ini Ha TpeKe B OO:Der,re KaMt3pbi - I MM). KaK BI.1;Z:(HO Jtl3 rpa[H1-

Ka, Tipi1 I13MepeH:vm I1liTIYJI:OCOB r-Me30HOB B I1HT8pBaJie 5 - 40 rsB/C 

Ha ~JII1H8 I hl B Cl'liGCHX nponaHa C 6pOMI.1CThiM q]peOHOM MOJimO 

Ol1M,IJ;aT:o onm6oK npHMepHo 3 - B%~ CymecTnyromMe B nacToRmee Bpe

MH MGTO;zJ:hi ytieTa MHOI'OI\paTHOJ'O pacceHHHH TI03BOJUIIOT J'MGH:OIIII.1T:O 

STY B8RMl.!DHY TipH6Jil13~TeJI~HO Ha O,IJ;HY TpeT~. 

Ha puc. 7 nor\aaaHbi · BCJlOfiTHOCTM Konnepcvm ncex 6, I2 11 

16 ~ - KBaHTOB OT pacna,IJ;OB 3,6 I.1 8 ~ - MeSOHOB COOT

B8TCTB8IIHO, B 3aBHCllUOCTI.1 0'1' TIOT8HIU1aJI:&IIO:ti ;zJ;JII.1Hbi npoJieTa, 

BLipaJKGIIHOM B pa,ZJ;liO.:QHOHHhiX ,ZJ;J:I.1HaXo. 

B TaoJnnJ,e IT npnBe.ZJ;GHhi ~ cpeAHeHHLie nepoRTHOCTM perMCTpa-

:UT!II:l pasJnPnroro l.!!WJia '/ - KBaHTOB B RaMepe CKAT B saBI.1CI1-

uocTM OT TMTia 3aTIOJIH8Hl1H. 

Ta6JIIUJ;a IT. 

------------------------------------------------------------. . . 
~aTIOJIH8HI18 : Wt : w6 : w 11. . . . ------------------------------------------------------------
cDI3BI 0,995 0,92 0, 78· 

25% OI3BI 
7?% C3H8 :),97 0,83 0,68 

CsH 8 J,84 0,35 O,I2 , 

r;n;e: 

w, - B8pOHTHOCT~ KOIIBepc::m B R aMepe OT,'ll;8JI~I-IOI'O 1-RBaHTa; 

6){, IJJ,~ - B8p0HTHOCTH saperHC'L'Pl1POJ3aT~ BCe III8CT~ VlJil1 ,ZJ;BeHa;n;UaTh 
I 

y -l\BaHTOB, Odpa3,0BaBi!U1l{C R IlpM paCTia,I(8 Tp8X MJIM Ill8CT:£1 

1/0-M830HOB COOTBeTCTBeHHO. 

21 
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% 

1 2 3 " s 6 

nomeHLJLIOAbHhJu npo§6z f o paD. OAIJHa x J. 
TIIICK/vcSS Ofi' /'1Ar£RII-It. ( RA.D. L.£NSTN) 

l)Hc. 7. BepoHTHO CT:& .KOHBei1CI1Lf Be ex 6, I2 VI I6 ~ ... .KBaHTOB 

OT pacna,I(OB 3,6 l1 8 7/0 
-· M830HOB COOTBeTCTJ3eHH01 J3 

38:Sl1CL'IMOCTJ/I OT ilOT8HUJti8JllHOiii ,I(liVIHiil ripOJieTa, :ShlpaJKeHHOJit 

B P8Al18~MO HHh!X ;n;mmax. . 
22 . 



............. -----------------------

ilp:WBe,zJ;eHHbie B TaOJI:WD;e II IUiillPLI paCCti:WTaHbl ;D;Jifl IIOTeHD;:W-

aJI:OHOM ,zJ;Jl:WHbl 2 M M ¥!MII?JII>Ca 1 - It BaHT a 'V I ra B/ c ~ 1'13 

ST¥1X ;n;aHH:ODC B~;JJ;HO, liTO ,zJ;aJKe BE:pOIITHOCT:b O;JJ;HOBpeMeHHOrO HaO

JIIO;JJ;emm 6-12 O - ICBaHTOB (ITI 1M pm:~;n;eH¥II'l 3-6JT0
-MG30HOB) 

OCTaGTCfl ;JJ;OBOJI:OHO BbiCOKOtl. ,1J.J:rR cpaBHelU1fl MOY.CHO OTMeTHTI>, 't!TO 

n no;n;opo;n;Hoti Kahlepe ±aK:wx Ee fasMepoB BepoflTHOCTI> per:wcTpa-

D;HM OT,11;8Jl:OHOro D - KBaHTa oy;n;eT JIMlll:b OIWJIO IO% ~ 

CymecTBeHny~ poJI:o rrp:w :w~eHTM~MKaD;MM copTa qacTMD; :wrpaeT 

nemrt.IMHa. ITX rrpooeJioB B KaMepe. Ha p:wc ~ ~ rrp:wne;n;eHbl /2/ 

BGJIH'IHHhl HOI·IM3aiJ;MOHHbDC npooero B pa3Jil'IItiHbiX tiG.C:I.'l'IIIl; B nporraHe 

11 rrpoJIHTOM IDpeorre. Cpe;n;HH.1 BeJIMtinr-ra reoMeTpHtiecKoro npo-

6era tiaCTHD; B KaMepe COCTaBJifle•r ""'- I, 3 M8Tpa. C ytieTOM 

yrJIOBHX pacnpe,1i;GJI8HHH CpG,IJ;Hflfl :3GJI!Ilti¥Hia ITOT8HD;I1aJI:OHOrO rrpo6era 

6y;n;eT oo;rr,rne ,zJ;JIMH1I rr;n;epHoro rrpooera. 8To ;n;aeT :BosMor.mocT:o 

OOJieG HU,zJ;8ji\HO OTJIH'liaTn ~- M830Hbi OT /f1 - Me30HOB, 't!TO 

oco6ermo cymecTBeHHO np~I HeP.iTprmH:oiX sKcnep:HMeHTax. 

-
K:tureMaT:vr-qecKHi1 anaJI:vrs coc5LJT:Wi1 B nyahip:&KOBhiX KaMepax, 

HaTIOJIH8HHUX TH~eJIW~U'l l:tH,zJ;IWCT.fiM¥1, TI03BOJI.fieT rrpOHSBeCTM 0,1J;H0-

3Ha 'lHYIO l'II,zJ;GHTMQJ:Vmai.:(:VIIO ,TMna Bsam.10,1J;GMCTBHW rrpMMepHO ,zJ;Jifi O;JJ;HO:ti 

TPG'I'lt1 perHCTp11pyeMbiX C001ITl1M. Jp:raBJietieHMe ;n;aHHblX MOH113ar(MOH

H:UX l131.1epeHHM ;n;aeT B03MOXCHOCT:O ~~ymeCTB8HHO yMeH:Olll:WT:O rrpOI.:(eHT 

He1t1,4GHTWifMD;I1J.)OBarniLI.X COOLITI'lit ~ B KaMepax~ sarrOJIHeHH'hiX. TfiJiteJibl- · 

M:W Jim,zJ;KOCTflMM, l'IIMGeTCfl B03MOJKHOC:~:O rrpoBe;n;eHI1fi MOHMSaiUlOHH'hiX 

23 
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lti3M8p8HI1t1 C ~en:&IO lri,Z1;8HTlriQU1I\8~liM 38pfDK6HHhiX ':l80T~IU l3 li:IHTep

B8JI8X 71.0 ,., I ,2 ra:a/o :s o6nao~~VI na,ZJ;eHVIH 111:0:Emsyro~eiii cnooo6Ho-
-

OTM 't!80TMU 0 3Heprlti6H lri :S 06JiaOTM T8I\ H83hlB86MOrO 11 J10rapH<J?MM-

't!80!\0r011 pooTa noTep:o aHeprHvi .• Ha pwo.9 npVIBel.I.eHhl, .ZJ;JIH npMMe

pa, /5/ .1:\pviBI.Je 38BMCHMOOTM ITJIOTHOCTvi CJ16,Zl;OB OT VIMITYJI:OCOB 

't!8CTM~ Ha TpeRaX JA'1 1i1K - M830HOB VI npOTOI-IOB B opOMVICTOM 

c»peoHe, pa OptiVIT8HHbie Ha 0 CHOBI~ MM8IOmMXCH 3KOnepVIM6HT8Jl:&HbiX 

):(8HHhlX. 1'l3M8p8HM8 rmOTHOCTM C:I87J.OB 0 TO't!HOCT:&IO - 37~ H8 

.. TpeKax ;l(J1VIHO!i1 "" I M nos:aonw~ paa,ZJ;eJIVIT:& Jr-.MeaoHhi H npoTOHhl--

:a nporraHe :a MHTepnanax m.myn:o·~o:a 2-IS ra:a;c, :so <J?peoHe- B 

MHTep:aane 2,5 - 30 ra:ajo~ 

KaMepa CKAT 6y;l(eT xoponm14 ,2J;eTeRTopoM co6:&ITMi1, M.ZJ:YUUiX 

C Ma JibiMM Ce tie HM fiMM. 

}3 l\8:icpe MOil\HO OYJ1.0T S@gJ13KTI1l3HO H3ytraT:& B38MMO,Zl;0HCTBMH 

M ,ZJ;pyrvte c:soiilcT:aa rMrrepoHo:a. HarrpJriMep, npvt o6nytreHMvi aarron:

nermGtl riponaHo:JJ xar.:~epbi K - Me:3oHa.MH Ha IOOOOO c,IJoTorpa(D~~HX 

( npu YCJIOBV.:-I BX0Jit,i:1;8HMfi :a 1\aMe)y ro K ~ M830HOB 38. UI-HDI) 6y-

.A • . •.rr ~.,. ~e:;: aaperVICTpvrpo:aaHo oKono 20.000 cnytiaen po~\,ZJ;eHMH h ~ 

::r·mepOHO:B, H801\0JI:&l\O TblCfi':l ~0 .::- 0 - r11nepoHOB 1.1 Ol\OJ10 COT

HM {2- - rwnepOHOB. P0ji\):(6HH8 60J1:&UIOrO TUIOJ18 CTp8HHhlX tia

OTH~ ):(88T T8HJr\8 lJ03MQj:tHOCT:& QI)J188 ):(8T8J1:&HOrO VIOCJI8AOB8Hlrifl pas-

JIM't!HbiX Mo;n; pacua;n;a, oco6eHHO pacna;z:;o:a c yqacTMeM HeLiTpan:&HhlX 

- paona;l(OBo Ha aTMX ~e nneHKax 6y,ZJ;eT aaperVICT-

IJ:t1pOD8HO 01\0 3!0 :I.'blCflliM OJIYT.l86:S B8 8vHJ0;£(8t1CTBVI fi rVIri6!X)HOB. 8Tvi 

pac'tl:eThi rrpvtne~J;eHbl D npe.ZJ;nonoi.\I~HVIti, 't!To cetieHt1H pm;c~eHTtifl H 

:S31JVIMO~Gt1CTl3~Ifl rHnepOHOB OOT8HYTOH HO ypO:BHe1 VI3B8CTHOM IIpH 

;LtOCTMJl\VIMhiX Cei'O;LtH.f! SHe pl:MfiX. 
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Hsy"t:IeHHe B3aLHlo;n;e11cTBL1W rHrrepoHOB 11 aH~MrHrrepoHoB :a 

06~aCTW B~CORHX SHeprMti HMeeT Ba~HOe 3Ha"t:IeHMe ;ZJ;Jlfl ITpOBepHR 

npe;ZJ;C.E\838HVI~1 ~eOpL1i1 CHMM6Tp1'IM M MO;ZJ;eJ'IM HBapHOB. 

B RaMepe MOI:mo 6y;n;eT ITpOBO;ZJ;HT:O IIIMpORMi1 Rpyr MCCJ'Ie~OB8-

HMi1, CBff38HHhiX C 113Y"t:I6HL16M CB:li.iiCTB L13BeCTHhlX Me30HHbiX .Til 6a

pVIOHH~X pe30H8HCOB B 06JiaCTL1 BhiCORHX 3Heprl1ti 11 ITOMCRM HOBhlX1 

OOnee Tfl~ent~ pe30H8HCOB M ~aCTun. 0co6eHHOe 3H8~8H.T!l8 MMee~ 
. . 

Mccne;n;oDaHwe pasnw~HhiX HaHanos pacrra;n;a pesoHaHCOB-

na Hei1Tpan:&Hble tia CTMnhi. 

l30JI:OIIIOi1 · iiHTepec npeACT3BJii1eT VICITOJID30B8HL1e .E\8Mep~ B 

HeMTPMHHOM aucrrepMMeHTe. Cnezrp HeliTpMHO Ha ycHopwTene W~BS 

M 60JI:Oli1L1e pa3Mep~ RaMepb! IT03B 1)JiffT perWCTpHpOBaT:& ;ZJ;O TbiCfltUI. 

C06:UTLiW B38LH.10;neii1CTBMfi B CyTR>I 11p11 ([JpeOHOBOM 38ITOJIH8H.T!lM .E\8-

Mepbl .Iri MHT8HC~IEHOCTM yCROpL1Te.1fi IOI3 ITpOTOHOB B ar.myn:oce. TipM 

aTqM I00-200 co6HTI1ti 6yp..yT rrp;1Ha;n;neJKaT:o re aL1Mo;n;et1cTBMflM 

Hei1TPMHO B o6naCTM SHeprHti tV IO r3B/C I. He,nOCTYITHOi1 ~PYri'IM 

HblHe ;n;eii1CTBYI014HM YCROpHTe~H.M. 3Ha~ItiTeJI:&H8fi CT8TL1CTL-I.Ka M lilli

pOKHti MHTepBaJI SHeprMtl Heit1TpH>IO ;ZJ;aCT B03MOJKHOCT:& cymeCTB8HHO 

npO;ZJ;BiiHYT:OCfl B M3y"t:Iemm T8Rl1X BOITpOCOB, KaR XO.IJ; Ce~eHHfi 

B38JIIMO;ZJ;8tiCTBHfi HeillTpHHO C 8H6)rMeti, ITOVICHH ITpOM6JKYTO~HOrO 

oosoHa (;n;o 

VISylieHMe CJI80blX a;n;pOHHhiX ~O.f\0:3, ITOH CRI1 TruKeJ'IhlX nerr~OHOB M T. ~. 
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