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nya_blpbKOBbie .KaMepbl, KaK np11(5opbl nm1 11ccnenoBaH11g nponecCOB B3allMOJl8llcTBllg 

'!aCTll!l Bb!COKHX _3Hepr11l!, xapaKT8pHbl _TeM, 'ITO pa6oqag lKl!llKOCTb KaMepbl gangeTCg 

onuoapeMeHHO II Ml!WeHbIO, na >111pax KOTopol! npo11cxongT nccneuyeMbte aaanMouel!cTang, 

ll )l8T8KTOpOM qaCTllll, o6pa3y10wnxcg npn B3allMO)lel!cTBllll. IlpnMel!eHne TgJKenbIX lKllllKO

cTel! nng uanonuenng ny3bipbKOBbIX KaMep noaaongeT xopowo neTeKTnpoaaT& BTOpll'lHble 

qaCTllllbI, ll B nepByIO O'lepen&, y -KBaHTbI, KOTOpb1e peI'llCTpnpyIOTCg B KaMepe no KOHBep

CllOHHbIM 3neKTp01rno-noanTpoHHhIM napaM. B Taxol! KaMepe xopowo nneHTll<pnnnpy10Tcg 

cnyqan pa.cnanoa paann'lHhIX 'laCTHll, uanp11Mep, Tnna K08 11 

npencTaangeT IIHTepec nng Teop11n cna6b1X aaa11Monel!cTB11ll. 

11ccnenoaau11e KOTOpbIX 

B na6opaTop1111 Bb!COKIIX 3Hepr11l! 061,en11HeHHOI'U llHCTHTyTa >111epH1,IX 11ccnenoaaH11l! 

6bma CKOHCTpy11poaaHa, 113I'OTOMeHa II nymeHa B 3KCnnyaTa!ll!IO ny3blpbKOBag KaMepa o611l11M 

061,9MOM 30 nllTPOB, B KOTOpol! pa6oqel! lKllllKOCTbIO gangeTcg KCeHOH. 

Pe<jiep11pyeMag .n11ccepTan11g nocagmeHa 113nOJK0HIIIO pa60Tbl no_ KOHCTpy11poa_aH11IO, 

uananxe II 3KCnnyaTan1111 3Toll, caMol! 6oni,wol! B Mllpe KC0HOHOBOll nyablpbKOBOll KaMepbI. 

n11ccepTan11g COCTOIIT 113 4 rnaa. B rnepaol! rnaae pa3611pa10Tcg BOnpocbl BbIOOpa. pa6o-. 

-qel! ')KllllKOCTll II Bbl!1CHgeTCg cnenn<p11Ka T>!lKenbIX lKllllKOCTel!. Bo BTOpol! rnaBe o6cyJKAaIOT-' 

cg BOnpOCbl KOHCTpy11poBaH11g K_aMepbl. B TpeTbel! rnaBe on11Cb1BaeTCg ycTaHOBKa B KCe

HOBOll KaMepol!, ll3MepeH~e pa6o'!IIX napaMeTpOB KCeHoHa, II H0KOT0pbte BOnpOCbl 3KCnnyaTa

llllll. KaMepbI. 3necb JKe 113naraIOTCg MeTOAbl ll3MepeH11g KOOpnllHaT C06b!Tllll, aaper11cTp11po

BaHHbIX B pa6o'!eM 061,eMe KaMepbl. B 3aKnIO'll!TenbHOl!. rnaae 1!3nOJK0Hbl BonpOCbl 11neHTII_-

. ,jJHKallllll 'l8CTll!l Ha OCHOBe ll3MepeHl!g napaMeTpOB MHOI'OKpaTHOI'O pacce>1H11g II ll3MepeHllg 

3Heprn11 'laCTllll no npooery B KC8HOHe. 

I • 

.Ung Bbloopa IICXOllHbIX naHHbIX np11 KOHCTpy11poB8HIIII KaMepbl 6binll ncnonb30BaHbl 

np11aeneHHb1e B nnTepaType aaa11c11Moc;n nnOTHOCTH JKIIAKoro II ra3oo6paaHoro KCeHona 11 

ynpyI'OCTII ero HaCbllll8llHblX napoB OT TeMnepaTyp:,1. no 3TIIM naHHblM 6blnll paCC'lllT8Hbl 

norpaHll'lHbJ8, KpllBbie 1 .. 06'b0M • Mong: lKllllKOI'O KC8HOH8, nOK838T0nh npenOMn8Hl!g II Oll0H8Ha 

CTeneHb pacw11peHng pa6o<tel! J1mnKoCT11. > 

Ilp11 BbI6op,a Koiic:Tpyicn.1111 K~M-epu 6cu'oi:iu•oe BH11MaH11e 6bmo o6pameHo Ha 06ecne'le

H11e repMeTll'lllOCTH pa60'l8I'O 06'beMa, COKpamemrn 'll!Cna ynnoTil0Hlll! B 'KaMepe l! rrp11Me-
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HeHHe npoMelKyTO'IHblX 001,eMOB, KOTOpb!e rapaHTHpoaanH Obi coxpaHHOCTb AOporOCTOlll!lero 

KCeHoHa. 

B AIICCepTBIIHll HOK838HO, 'ITO npn ocaemennn KaMepbl napannenhHblM ny'IKOM CBeTa 

AHSI lKHAKOro KCeHOHa MOlKeT 0b!Tb HCHQHb30B8118 cxeMa ocaemennsi, npn KOTopol! ny'IOK 

CBeTa HA8T _noA HpSIMblM yrnoM OTHOCHT8Hb~O OHTH'18CKH~ ocel! 061,eKTHBOB. TaKaSI cxeMa 

noaaonsieT llpnMeHHTb KOHCTpyKTHBIIO oonee npOCTble pemeHHll no cpaBll811HIO C M8TOAOM 

ocaemennsi '11anpocaeT". Bb!oop cncTeMbl ocaeme11n11 onpeAennn ocHOBHble KOHCTpyKTHBllbie 

pemellllll yCTBIIOBKH - B38HMII08 pacnonOlK8llll8 q>OToannapaTa, ocaeTnTen11, M8XBIIH3M8 

pacwnpe11n11. 

II. 

Oomasi cxeMa KaMepbI npnaeAena 11a pnc. 1. Ee paoo'llll! 001,eM nMeeT q,opMy 11apanne-
. 3 

nennneAa c paaMepaMn 550 x280 x 158 MM { oKono 24 nnTpoa. ) • Bcero B KaMepy aannaa0T-

c11 80 nnTpOB. lKHAKOro KC8HOHa. llnll rame111111 CUUHTnnnsiunl! n nony'l811llll K8'18CTB8llllb!X 

TpeKOB 
0

8 KC8ll0H AO0BBH8HO 2% ;;~nena. 

Caepxy paoo'lnil 061,eM 38Kpb!T 0OHblllllM 6nOKOM oprann'leCKoro CTeKna, 'lepe3 KOTO

poe npon3BOAHTCll q>OTorpaq,npoaanne. CTeKno caepxy 38Kpb!TO repM8Tll'lllblM KOIIYCOM, B KO

TOpb!l! noAaeTCll B03AYX HOA ABBH8Hll8M Aflll paarpy3Kll CTeKna OT uanplllK8Hnil. llaaneune 
_.,_•' 

B paoO'l8M 001>8M8 P
00 

t /',. p a 88 BTM, ABBH8Hll8 B KOHyCe PKOH a25 BTM. 

Ha ooKoaoil cTeHKe KaMepbI KpennTcll MexaunaM pacmnpe11n11. HaMn npnMeneu MexannaM 

C perynnp?BKOil CTeneun pacmnpeHHll no 001,eMY, 'ITO AOCTnraeTCll ll3M8H8Hll8M KOHH'leCTBa 

npoMelKyTO'IHOl! *HAKOCTn, 38KnlO'leHHOl! M8lKAY ABYMll MeM6paHaMn. MeMopallbl H3rOTOBne

Hbl H3 nnCT0BOl! Maeno- ll MOp030CTOiiKoil pe3HHbl, B KB'leCTBe· npoMelKyTO'IHOl! lKHAK0CTH 

ncnonbayeTCll 3THHOBbll! cnnpT. 

Knanau KBM8pb1 - TpeXCTyneH'IBTblil, C nocneAOB8T0HbHOl! P8AYKIIH8l! OT 88 aTM 

a nepaol! CTyneun AO 25 BTM BO BTopol! n AO 1,5 BTM a TpeTbel!. B TpeTbei! CTyneun 

ncnonbayeTCll ·ncKpoaol! Knanan. Bo ace cTyne_nn Knanaua noAaeTc11 B03AYX co cTaonnnan

poaaHHbIM AaaneaneM, 'ITO ooecne,i:naaeT cTaonflhHOCTb npouecca pacmnpeu1111, K0TopbIl! 

MOlKUO KOHTponnpoaaTb no BnAnMol! na aKpane ocunnnorpaq,a Kpnaoil pacmnpe11n11. BpeMll 

cpaoaTblBBHHSI KnanaHOB 8 n 2 CTyneun COCTBBHll8T ro .. 10 MCeK. <l>pollT Kpnaol! pacmn

peHllll nMeeT AHnTenbnOCTb rt a 10 MCeK. 

IlpoxolKJlenne ny'IKa 'IBCTnu ,i:epea KaMepy perncTpnpyeTCll TenecKonoM cun11Tnnnsiuno11-

11bIx C'leT'IHKOB, l{MflynhC OT KOToporo 3anycKaeT cxeMy flOAlKHra naMnbl OCB8THTen11. Ilpn 

TaKol! cxeMe HGT 'nycTb!X' KBAPOB. BpeMll 38A8plKKH CBeTa OTHOCRT8HbHO npoXOlKJl811HSI 

ny'IKB 'IBCTHU COCTaBnlleT 15-17 MCeK. 
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KaMepa OCB81lla8TCS! napa:inenbHblM. ny'IKOM CBeTa qepea naa OTBepCTl!S! B 6oKOBOl! 

CT8HK8 KBMepbI. B _OCB8THT8ne npl!MeHeHa lllinllHllPH't8CKasr HMnym,CHBS! naMna, IlOM81ll8HHaSI 

B <j,oKyce M8Tan_nH'l8CKOI'O OTpalKa-rensr. 

Pa(5oqasr TeMnepaTypa KaMepbI paaHa t =-t9°C. KaMepa oxnalK.[laeTcsr llBYMS! _T11no-

Bb!MII <j,peOHOBbIMH xonO.[lllnbHbIMII ~alllHHaMH. Ha Kop1yce KaMepbl c.uenaHbl na3bl, B KOTOpbl8 

Bilal!Hbl TpyoKH, 06paay10m11e m::nap11Tenb xonO)lllnbHOI'O KOHTypa. 

IlpH HanonHeHHH KBM8pbl KC8HOHOM lICilOnb3yeTCS! npHM8H8HHbll!_ B pa5oTe
11 

/ M8T0ll 

3BMopalKHBaHlIS! KC8HOIIB B noMelKyTO'IHOM 6annone, KOT_Qpbll! ·o~alK.[la8TCll CHapylKH lKll)lKIIM 

a30TOM, IlplI ~TOM B KC8HOHOBbIX MBI'lICTpansrx _coanaeTCl! nepenan .uaaneHHfi, o5ecne'llIBBIO

llllil! nepeKa'tJ!:Y KCeHoHa B npOM8lKYTO'IHb!l! 6annoH. Ilp11 HarpeaaHHH npoMelKyTO'IHOI'O 6anna

HB KC8HOH neperomreTCS! B KaMepy. Jlnsr c6ep8lK8HHS! KC8HOHa HaMH 61,m cneuuanbHO CKOH

CTpy11poBaH repMeTH'IHb!l! CHnb<j,OHHbll!. B8HTllnb, llCilbITaHHb!l! Ha .uaaneHH8 B 150 a TM. 

Jl~ll o6ec~eqeHHll ~OHTponsr 38 Ha)lelKHOCTbIO ynnoTH8HHfi, repMeTH3Hpy10m11x pa6o:rn·l! 

06beM, K8lK)l08 ynnOTH8HH8 c.uenano 113 llBYX PllllOB npoKnanoK TaK, 'ITO MelK.[ly npoKnanKaMH 

nony'l~8TC'~- re
7
p~8TlI'lHbll! np~-M8lKYTO'lHb!l! ~6beM ( T.H •• noaymKa'). KOTOpbll! MOlKHO OT Ka-

'IBT~ Ha aaicyyM, Ha~yweH11e BaKyyMa B noaymKe cnylKHT HH/lHKaTopOM yTe'teK KC8HOHa . .. . 

n '!BnlleTcsr c11riianoM ocTaHOBKH pa6oTbI HB KaMepe. 

<l>oTorpa<j,11poBaHlI8 KaMepbl npoH3B0lllITCl! llBYMS! 06b,8KTHBaMH, 6aaa KOTOpblX paB_Ha 

190 MM, 05a Ka.upa <j,oTorpa<j,upyIOTCS! Ha OllHY nneHKY, MaCmTa6 <j,oTorpa<j,HpOBaHHll aepxa 
., : , . . . r , . -

11 HH3a pa6oqero o6beMa paaeH 10,211 8,7 cooTBeTCTBeHHO, fonoaKa cTepeo<j,oToannapaTa, 

B K~~opofi pa3M81ll8Hbl o6b8KTHBbl lI IlplilKlI'4Hb!8 CTeKna, lK8CTKo· KpenHTCS!_ K B8pXHel! qa~TH 

KOHyca, Ilp11 nepeaapll,c:Ke_ KBCC8T CHHMaeTCl! TOnbKO neHTOnpOTl!lKHb!l! M8XaHH3M, npencTaB

nllIOl!llil! ·ciTrienbHbll! 6noK, B 113I'OTOBn8HHOM HaMH neHTonpOTS!lKHOM M8XaH113M8 11cnonbayeT-

CS! nHeBMBTH'teCKHfi np11aon. IlpocToTa KCHCTpyKUHH neHTiinpoTsrlKHoro MexaHH3Ma 06ecne,i11na 

5onblllyIO ·Ha)l8lKHOCTb B p~ooTe ( nopl!llKB 50.000 <j,OTOI'p~(j,111! 6e3 npo<j,nnaKTH'18CKOI'O peMOHTa). 

-06mHl!. Blln KaMepb! np11B9/l8H HB p11c. 2·. 

B n11ccepTau1111 IlOKB3aHo, 'ITO 5o.nblll00 KOnlI'ISCTBO penepHblX KP8CTOB, HaHeceHHblX 

Ha noaepXHOCTH CTeKna, conpnKaca10mel!Cl! C KCSHOHOM, lI Ha llH8 KaMepbI, Il03B0n>!9T yTO'l-
. .,. ·. . 

Hl!Tb napaMeTpbl ,CHCT9Mb! <j,0Torpa<j,11poaaHHl!: OTKnOH9Hll9 nonOlK8Hllll OllTH'l9CKHX ocel! OT 

HOpManH K CTeKny KaMep1,1, H9TO'IHOCTb onpeneneHHll KOOp/lllHBTbl 'y' OllTH'l9CKlIX ocel!, 

B11/l 3aBHCHMOCTH MSlK/lY IlOn!!pHOfi KOOpa11aaTofi p 

B 06b9KTHB, 

Ha nnenKe 11 0 yrnoM axona ny,ia 

JlnH CHCT9Mbl <j,oTorpa<j,HpOBaHHll KC8HOHOBOl! KBM8pbl nonpaBKa, BB0/1.HMaSI B 3Ha'l9HlI8 

nonl!pHOfi KOOp/lHHaTb! 

K CTeKny, HMeeT Bllll 

p nnll yqeTa OTKnOH9Hlill nonolK8HlIS! onTH't9CKIIX ocel! OT HOpMann 

5 



pa- {1b 

1 - {Jy'' 

rJle f3 ~ 8 ·10-5. 
(1) 

HeTO'IHOCTb onpe)leneHHH KOOpJlHHaTbl "y" OnTH'leCKHX ocell np11 IOCTIIponKe He npeBbillla-

eT 3Ha'leHHII By'-'"-0,003 MM nn11 neaoro 06"&eKT11Ba H By'-=+0,009 MM - nn11 npaaoro; 

TairnM o6pa30M, He3aBIICHMblM cnoco6oM nony'!eHO )lOKa3aTen"bCTBO npaBl!nbHOCTII nponeae-

. Hll>I lOCTllpOBKH OO"beKTHBOB, 

3anI'.CHMOCTb Me)KJlY non11pHoll KOOPJlHHaToll p 

.jmponaHIIII KCeHOHOBOll KaMepbl nony'leHa B Bll)l8: 

II yrnoM O )lnll CIICTeMbl <pOTorpa-

r)le A = 0,01693 
nea. 

tg 0 

A np. = 0,0168_5. 

Ap , (2) 

np11aon>1Tc11 )laHHbie 06 ll3MepeHIIH IIOKa3aTen11 npenoMneHHII )Kll)lKOro KCeHOHa B MO-

MeHT <pOTOrpaqmpoBaHIIII, l13MepeHIIII Obinll npoBe)leHbl JlBYMII MeTO)laMH - MeTOJlOM cpanne-
. . 

HIIII Macw~a60B "q,0Torpaq,11poBaHIIII penepHblX KpeCTOB (pacnono)KeHHblX Ha )lHe KaMepw) B 
. . . 

pa3nll'!HblX cpenax (B aoanyxe II B ~mnKOM KCeHOHe) II MeTonoM pac'!eTa 3Ha'1eH11ll nx. 

nn11 "1'.0'leK C ll3BeCTHOll rny6HHHOll Koopn11HaToll z • nony'!eHbl COBn8!la10m11e MO)Kny co6oll 

3Ha'!eHIIII nx.=1,276 II nx.=1,279 =..0,002. 06a 3Ha'!eHIIII He cornacy!OTCII C naHHblMII 
/2/ 

rneaepa , nony'l11Bwero nx. = l, 18. 

nnoTHOCTb )KllnKoro KCeHOHa 6bma onpenenena MeTonoM r11npocTaTB'leCKoro B3Bewuaa-
3 . . . 

HIIII \ }'. =2,2 r/cM ) H Bbl'IIICneHa no noKa3aTen10 npenoMneHHII KCeHOHa no <pOpMyne no-
.. Xe . 

3 
. 

peHu-nopeHTua( Yx.'"2,17 rlcM ). 3TB naHHbie xopowo cornacy10Tc11 c naHHblMH rne3epa 
' a ·xi 

Yx. =2,16 r/cM ). 

HaMepeHBII no.Ka3aTen11 npenoMneHHII ( C nocneny!OH!HM nepec'!eTOM Ha nnOTHOCTb) Ha

MIi 6wnn _ncnonb30BaHbl nn11 KOHTpon11 38 pa60TOi! KaMepb!- B JlnHTenbHOM pe)Kl!Me pa60Tbl. 

no ll3MepeHIIIIM Ha 100 KB!lpax onHoll nneHKll cpenHeKBanpaTH'IHOe OTKnOHeHl!e 3Ha'!eHl!i! nnoT-
3 • 

HOCTH paBHO "j, =0,020 r/cM • B 6onee nnnTenbHOM pe)KUMe no H3MepeHIIIIM Ha 20 nneH-

Kax, cpenn_ KOTOpblX 6bm11 nneHKII na)Ke pa3HbJX nycKon KaMepw, nonywnp11Ha pacnpeneneH1111 
3 

3H8'10HHli HnOTHOCTll KC0HOH8 paBH8 "y ~0,025 r/CM , 

l13Mepeun.11.noKa3aTen11 npenoMneH1111 HaMH 6bm11 ncnonb30B8Hbl nn11 conocTaaneH1111 

3Ha'!eHHll nnoTHOCTH KCeHOHa no pacwnpeHHII H B MOMOHT pacwnpemrn. l:13MepeHHII npoao--
. . . 

nHnHCb Ha Kanpax, Ha KOTOpblX no K8KIIM-n1160 npH'IIIHaM He llpOH30WnO pacw11peHne, II Ha 

COCe)lHeM Kanpe, 'ITOObl OOHapy)KeHHbli! 3<p<peKT MO)KHO Ob!nO OTHeCTH TOnhKO 38 C'!eT paCWll

peHHllo nony'!eHbI cneny10m11e naHHbie: H3MeiieH11e noKa3aTen11 npenoMneHHII KCeHoua no pac

w11peHH~ u a MOMeHT· pacwupeHHII ne npenh1waeT 3Ha'!eHHII · fl n :S 0,004; '!To n nepec'!eTe 

aa . nnoTHOCTb COOTBeTCTByeT ee H3MeHeHHIO' He 6onee, '!eM Ha 2%. nony'leHH09 3Ha'!enne 

ne)KHT nO'ITII B npenenax TO'IHOCTH Hawnx 113MepeH11ll, 

xi · no HaWHM H3MepeHHIIM npo6era 11 -Me30Ha OT pacnana OCTaHOBHBWHXCII I{ -

Mes HOB 3Ha'!eHHe nnOTHOCTH KCeHOHa paBHO Yxo= 2,16 r/cM. 
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Pa)lH8UHOHH8ll 9)lHHHU8 JlnHHbl Jlnll Kceaoaa, Bbl'IHCneimag C nonpaBK8MH, Y'IHThIB810-

mnMH H0TO'IHOCTb oopHOBCKOro npHOnHlK0HHll Jlnll cnyqag nonaoro aKp8HHpOB8HH!l H Y'IHTblB810-
/3/ 

WHMH BKnan TOpMO3HOrO H3ny'leHHll H oopa30B8l1H!l nap B none 8TOMHblX .aneKTPOHOB_ 
. 2 

paeaa lo c8,32 r/cM nnn Xo c3,8 CM )ln!l paOO'leil nnOTHOCTH. 

KpnTH'l9CK8!1 aaeprH!l )ln!lKC0HOH8 -=11;0 Mae. 

IIL 

Eonhwan nnoTHOCTb KC9HOH8 no3BOn!leT ncnonb3OB8Tb H3MepeHH!l MHOrOKpaTaoro pac-
1 

ce!lHH!l )ln!l onpeJleneang eenn'IHHhI 

pf3 (3) 

IlpenenbHO naMepnMoe aaa'leane p{J . onpeJlensieTCSI_ wyMaMH nyablpbKOB, WyMaMU MHKpO-

CKona H WyMaMH OTC'leTa. lllyMhl B KC9HOHOBOil K8Mepe OhmH onpe)leneHbl no H3MepeHH!lM 
. . . 

Ha nneHKax. Cpe)lHee 3H8'10HHe MO)lyn!l BTOpOil pa3HOCTH, onpe)len!l8MO8 wyMaMn, paeHO 

e KaMepe 11> I = 90 MK, 'ITO cooTeeTcTeyeT npe)lenbHO naMepuMoMy aHa'leHnro pf3 ~800 Mae/ c. 

Anll H3MepeHnil cnenoe '18CTHU, Tep!IIOWHX Ha H3M0p!18MOM Y'l8CTK8 oonbwyro )lOnlO 

aHeprHu, HaMH npeJlnOJK9H M9TOJl, B KOTOpOM napaMeTPOM, coxpaHSIIOl!lHM ceoe nocTO!lHHOe 

aaaqeHne BJlOnb -cnella, !lBn!leTC!l npon3Bflle~ne 

1/2 
pfJIBl:akt. (4) 

r)le - !l'leilKa noCTO!lHHOil JlnHHbl, 

J1CnOnb3Y!l 38BHCHMOCTb p/3 a-a. l?,: (r)le R0 - npooer '18CTHUbl JlO OCT8HOBKH), 

MOlKHO. )ln!l K8lK)lOi! !l'leilKH aanncaTb: 

(5) 

IloKaaaao, 'ITO e npeJlnonoJKeann o rayccoeCKOM pa_cnpe)lene~u eenn'IHH yrnoe pacce!lHH!l 

MOlKeT OblTb npoeeneao ycpeJlH0HHe H3Mep!10MblX eenn'IHH B TOrJla eenH'IBHa pf3 

JlengeMa!l nonHhIM npooeroM Ro ) paeHa: 

r)le 

( ell~ a11a 10111"int) a 
pf3 = -------( "[7Ff17lf) a . 

a n .. a- IJOCTO!lHHble. 

(onpe-

(6) 

Ilpooer T!llKenbIX '18CTHU B KC8HOHe pa_CC'IHT8H no q,opMyne, npellnOJK0HHOil llJTepHxefi

MepoM141 n )laromel! xopowee i::ornacne c aKCl!epnMeBTOM (e npeJlenax 0,5% nng yrnepoJla): 
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3aBIICIIMOCTh OT B91ll9CTB8 BB91l91I8 31l9Ch cpaBHIIT91lhllbIM·.cnocoooM, OTIIOCIIT91lhll0 anIOMll-

llllll, C noMOlllhlO MIIOJKIIT9nit )( =-fn~.- I')l9 I -. IIOHl!38Ul!Ollllblll nOT91IUl!an. 
1Af . 

·3na'l911H9 l!OIIH38UIIOIIHOI'O noT911UIIBna Ull!I KC9H0118 HBMII 5bmO OU9119110 no 9KCn9pllM911-

'' . . /5/ . . . 
'EBllhllblM U8llllb!M )lllll · K8)1Mll!I H BOllb,ppaMa , no Cn9KTpOM9Tpll'l9CKllM ll8Hllb!M II no 38B11.., 

. nN . . 
CIIMOCTII I =k • , I')l9 k II n nony'l9Hbl TaKJK9 II3 9KCn9pllM9HTallhllbIX naHHblX 

II I 
Pb Cu 

lln!! KC9HOHa 3118'1911119 'll0111!3aUl!OIIIIOI'O noT911UHana OKa3anoch·paBHblM )lll!I 

Ix. =570 9B, 3aBIICIIMOCTh IIMITyllhC - npoo9r )lll!I T!llK91lbIX qacTl!U B KC9110119, paCC'll!TaH-

Hall np11 1 =570 SB, npl!B91l911a Ha pHC, 3, l1Jl911Tll<pirKaUll!I TlllK91lbIX qaCTIIU B KaM9P9 npo113-

B01l\{TC!I no ll3M9P9111I!lM np009I'a II MHOI'OKpaTHOI'O paCC9!111ll!I, 

Taon11ua 

B9px11Hli np9n9n H3M9p9111Ill IrMnynhca 

no npof59ry no .MnoroKp, pacc9g-

------- -- _..Ji!!.!Q 

11 -M930Hbl 250 Msa/c 600 Msa/c 

K -M930Hbl .... ~ .. 500 " 750 

npOTOllbl 800 900 

Jlng sneKTpouoa 3aBHCIIMOCTh npooer-sueprH;t npencTaaiiena a a1rn9: 

R=·A fn (~+l). Il, (8) 

Ko11CT8l1Tbl A II l3 onpeoen9Hbl no ll3M9peHH!lM 31l9KTpo11110-no31!Tp011llblX nap, oopa3yIO

lllHXCSI npII pacna.uax OCT8IIOBHBWHXCSI JC -M930HOB no cxeMe I{+ ➔ 11++ 11° , B TBKHX 
. L. y+y 
pacnaoax sueprH!l napbI 011p91l91l!leTC!l He3aBHCIIMO no Kl!HeMaTIIK9 pacnana II no H3M9-

peHH!lM npooeroa SlleKTpOHOB II n0311Tp0110B, llnll KCeHOIIB 3Ha'l9Hllll. KOIICTBIIT paBllbl 

A =99 ~ 7,5 B =· 39 + 3,5 • 

noKa3aHo ,T8KJKe, 'ITO np11 ll3MepeHH!lX sueprll'lllb!X y -KBaHTOB no cyMMapHOMY 

npo5ery 

3118'19Hlle 

KaCKa)lllblX sneKTPOIIOB C noMOlllhlO COOTIIOW911ll!l 

E =k S R 

k saBl!CllT OT 3119pl'llll y -KBaHTa. 

IV 

Ocuoam,re IITOI'II nnccepTaUHH. 

(9) 

1. CnpoeKTHpoaaua, uanaJKeHa II nym911a B SKcnnyaTaUlllO KCellOH0B8!l 'ny3blPhKOBa!l 

. 3 
KaMepa c paOO'IIIM o5'beMOM 550 x280 x 163 MM • 
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2, KaMepa Bb!)leplKllBaeT HenpepbIBHylO pa6oTy B Te'leHne )lnl!T8/lbHOr'O apeMeHn, Y31lb[ 

II Mexa11113Mbl KaMepbl pa6oTalOT HOpMallb110,' 3KcnnyaTannH KaMepbl Ha'la/laCb B 1980 r'OllY, 
+ 

Ka_Mepa 0611yqa11ach B ny'IKaX rr- -Me30HOB C llMnyllhCOM 5 ll 9 raa/c II B HY'!Ke K -Me-

30HOB C llMilYllbCOM 600 Maa/c, Ha KaMepe nony'leHO OK0/10 500,000 q>OTorpacjlnli, Celi'laC 

npo)lOIIJKaeTCH 3KcnnyaTannH KaMepbl B ny'IK0 Tt+ -M030HOB C llMilYJibCOM PC =2,4 raa/c, 

3. OneHeHhl M0TO/lll'18CKlle B03MOlKHOCTll KaMepbl, KaK rrp116opa )lllll llCC/le)lOBBHIIH 

3/leMeHTapHbIX 'laCTllll ·BblCOKllX 3H0pr'l!i!, TTpe)l/IOJKeH MeTO)l ll3MepeHllH MIIOr'OKpaTHOr'O 

pacce,mng C/10)!0B qacTnn, T0PH!Ollll!X 60llbWYIO )l0/110 3Hepr,rn Ha ll3MepSieMOM y'laCTK0 

Clle)la ( CM, 6). TTp11 npe)lCTaB11e11n11 aaancnMOCTll npo6er - aHeprng )l/ISI O)lllHO'IHblX 3/leK-

TpOHOB B Bll)l0 R = Afo <¾+1) ll/IH KC0HOHa 3H8'10HIIH KOIICTaHT IlOIIY'10Hbl Clle)ly!OWIIMII: 

A 1,,.100, ::J = 40 

PaCC'lllTaHa aaBllCIIMOCTb npo6er - IIMilYllbC )lllSI THJK0/lbIX 'laCTllll B KC0HOHe, 3KCne

p11MeHTallbHO onpe)lellelia Il/IOTIIOCTb KCe11011a B MOMeHT q>OTOrpa<j,11poaa111rn KaMepb! 

Y. =2, 18 rlcM
3
)' onpe)le/leHa pa)ll!aUHOHHaH 0)llilllllla )l/lllllbl to =8,32 r/cM

2
• 

Xe 

4, MaTepna/lbI, nony'lel!Hbl0 Ha KCeHOHOBOH xaMepe, 06pa6aTb1BalOTCH B 11a6opaTop1rnx 

CTpaH -y'laCTHIIU 06'be)llllleHHOr'O llHCTllTyTa SI)lepHbIX HCC/le)lOBaHIIH (,lly611a, Bapwaaa, 

KpaKoB, 6y)lanewT, 6yxapecT), Ha aTIIX MaTep11a11ax BhmomIeu PSlll pa6oT no <j,11am,e 
· · · I 7 -9/ 

'laCTIIU Bb!COKIIX 3Heprnl! CM., Hanp11Mep, , 

,lluccepTa!IHH OCHOBaHa Ha MaTep~anax, ony61111KOBBHHb!X B pa60Tax
110

-
121

• 
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Pnc. 1. Kceaoaoaag KaMepa. CxeMa. 
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Pnc, 2, KcenonoaaSI KaMepa. 06mnl! ann, 
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