
06bEllHHEHHblH HHCTHTYT 511lEPHblX HCCJlEllOBAHHi::t 

IO.A. Eynaroa 

1885 

METPOBAH ITPOITAHOBAH ITY3~PbKOBAH KAMEPA 
B MAfHHTHOM rronE 17000 3PCTEll 

I1 rnnPOllHHAMHKA ITY3~PbKOB~X KAMEP 

AaTope<jlepaT .ltHCcepTSUHH, npencTaaneHH0H HS C0HCKSHHe 
yqeHoA CTeneau KSH.ltB.ltSTa ~H3HKO-M8TeMaTuqecxux HSYK 

HayqHhIA pyK0B0.ltHTen& 
.lt0KT0p ~H3HKO-MaTeMaTHqecKHX HSYK, 

npo~eccop 

B.IT. n.>Kenenoa 

lly6aa 1964 



IO.A. BynaroB 

1885 

METPOBMI flPOTTAHOBAH TTY3b!PbKOBAH KAMEPA 
B MArHI-ITHOM TTOJIE 17000 3PCTEn 

M rnnPonMHAMMKA TTY3b!PbKOBb!X KAMEP 

ABTope¢epaT 1:tHccepTanun, npencTaanennott na concKanue 
yqenott CTenenn KSHllH!taTa ¢H3HKO-MaTeMaTnqecKHX nayK 

Hayqnwtt PYKOBO/lHTel!b 
llOKTOp ¢nanKO-MaTeMaTnqecKHX nayK, 

npo¢eccop 

B.n. lbKenenoB 

,J#~••~•cn~-~~ 
~ (~i'h•.;:it',jt'.1,:-:s);,"Jri.•¥-i !","=!..rTef't'''' ·~·· ! ~ - 11,.. .,....,._~ .. ,.....,...,_ ~:.-111 11 .. u:.- .. , iJ ·( j. 

f !t;i,:;;:,:i:i.u:. i:tc.r.cr.e~m,!;;} I 
LJ;c,ts.J!ViOTEH.A ! 



ITy3blpbKOBbJ8 KaMepbl npo'll!O BOWml B npaKTHKY COBpeMeHHOro lpH3H'IecKoro 9Kcnepn

MeHTa B KB'I8CTBe O)lHOrO 113 BBJKHellmHX M8T01l0B HCCllenoBaHHll B 0611aCTH lpH3HKH 9/l8M8H

TBpHbIX 'IBCT!m n BTOMHoro Hllpa, Bb!llBIO!llH8CH Ka'IeCTBB 9Toro npn6opa KBK cpencTBB nay

'IeHl!H 3BKOHOMepHOCTell Ml!KpOMHpa HBII/IHCb npH'IIIHOl! Toro nopa31!T8llbl!Oro nporpecca, KO

TOpblll 6b!JI nocTHrHyT B TeXHl!K8 coopylKeHl!H 8TIIX KaMep, BbIPOCilIIIX aa npowenmee necHTll

ll8Tlle OT 11a6opaTopHoll KOJI6bl rneaepa no COBpeM8HHbIX KpynH!,IX MHoroTOHHblX ycTBHOBOK 

1mnycTpH8llbHOrO Tnna. B OilbITBX C 'ISCTHIISMII Bb!COKIIX 9Heprnll nyabipbKOBbI8 KSMepbI, KSK 

npaanno, ncnonb3YIOTCS1 B CO'IeTaHl!H C CHllbHblM.B MarHHTHblMI! nonSIMH, C03ll8BBeMb!MH MOill

Hb!M.B 9JieKTpOM8rHIIT8MII, 

B HBCTOHW8e BpeMH OCHOBH8H TeHneHUIDI B p83BHTHII MeTOlll!KH ny3blpbKOBblX KaMep 

COCTOHT B CTpol!T8l!bCTBe BC8 6011ee MOIIIHblX YCTBHOBOK, Han6onee llOlIHO OTBe'I8IOilIHX Henpe

pb!BHO pacTyIIIHM B03MOlKHOCTHM YCKOPHT8l!bHOll T8XHHKH, a TBKlKe nOBbIIIIBIO!llllMCH Tpe6oaa

HIIHM K TO'IHOCTII 1!3M8peHl!ll H HHTepnpeTSUHII nccnenyeMblX lpll3ll'IeCKHX nponeccoB, 

06mag nporpaMM8 HBY'IHblX HCCJI8)lOBBHllll Ha CIIHXpo(jlaaoTpOHe 011.HH npenycMaTpl!Bana 

C03ll8HH8 pH)lB KpynHblX ycTaHOBOK lll!H npoaeneHHH 9KCnepHM8HTOB B ny'IK8X 'I8CTHU Bb!COKIIX 

9Heprnll. ::lTa nporpaMM8 BKJIIO'Iana paapa6oTKY 200-nHTpoBol!- nponaHOBOll nyabipbKOBOll Ka

M8pbl B Clll!bHOM MarHIITHOM none. 

Coa)l8Hlle KSMepbl 60JibWOro 06'b8M8 conpSilK8HO C pll)lOM TPYJlHOCT8ll M8TO)lH'IecKoro H 

KOHCTPYKTHBHO-T8XHOJIOrH'I8CKOro xapaKTepa,. CpeAH HHX npo6n8Mbl 6bICTporo II OllHOBp8M8H-

11oro H3MeHeHHH llBBneHHll BO Beel! Meece pa60'I8ll lKHllKOCTH, OllHOpOAHOCTH OCB8IlleHHH 6onb

moro 06'heMa lKHAKOCTH, CT86Hllll38UHH ee TeMnepaTypbl, nony'IeHHH BblCOKOK8'IeCTB8HHOro 

1rno6palKeHHH Cll8llOB, ynnoTHeHHSl KpynHbIX CTeKJIHHHbIX IUI8CTHH HBJISIIOTCH Han6onee BBlKHbIMH, 

B pg AY 9THX npo6neM H806XOllHMOCTb 6bICTporo 1!3MeH8HHH naBneHIIH B pa60'I8ll lKHll

KOCTH 38Hl!MaeT oco6oe MeCTO, n6o HBnHeTCll, KBK H3B8CTlio, rnaBHbIM ycnoBH8M o6paaoaa

HHH cnenoB aapSilK8HHblX 'I8CTHU, a TBKlK8 YB8l!H'I8HHll 'I8CT0Tbl cpa6aTblB8HHll KaMepbl, 

Ecn11 llpH naroTOBJieHIIH KaMep He6onbWOro 06'beMa peanH38UHH yKa3aHHOro BblllI8 

ycnoBHSl B H8CTOHI11ee Bp8MSI YlK8 He BCTpe'IaeT 3BTpyllH8HHll, TO npn coopylKeHHII K8M8p 

6onbtrioro o6'beMa no/IOlK8HHe cymecTBeHHO IIH08, OcymecTBn8Hl!e B ''3H8'IIITenbHOl! M8CC8 

3 
( - 10 /IHTpoB) lKl!llKOCTH HMn,YllbCHoro H 6earpaAHeHTHOro (no o6'beMy K8M8pbi) H3M8H8-

Hllll A8BJI8HHH C Tpe6yeMb!MH Bp9M8HHbIMII napaMeTpaMH UIIK/18 II 60/lbllIOl! CKOPOCTbIO 

3 4 
( - 10 - 10 STMl:ceK) SlB/IHeTCll llOCT8TO'IHO Cl!OlKHOll 38ll8'IeA. Ee pemeHH8 llO/llKHO OCHO-

Bb1B8ThCH Ha rnnpOAHH8MH'I8CKOM paCCMOTpeHHII npouecca H3M8HeHHH llBBn8HHll B lKIIAKOCTII, 
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Ko apeMeHn Haqana Hamnx pa6oT (1968 r.) B nHTepaType TaKoi! o6mni! nouxon K pe

weHnro yKa3aHHoi! 3anaqn He o6cylK.t(ancll. B TO JKe BpeMll pa3paooTKa cTpororo MaTeMaTn ,

qecKoro M8TO/W HaXOlK.t(0HHll OHTHManbHblX napaMeTpOB ycTaHOBKH SIBnlleTCll B8CbMa aKTY

anbHOil 3anaqei! B ocooeHnocTH npn 3naqnTen&noM MaCWTaoe coopyJKenni!, xorna B PllilY 

MHornx ¢axTopoB 3HaqnTen&nyro pon& HaqnnaroT nrpaTb n cooopaJKeann SKOHOMnqecKoro xa

paKTepa. 

HapllilY C STHM B cymecTBYIOlllHX ycnOBHllX B OilbITax C ny3bipbKOBblMB KaMepaMn, npo

BOilHMblX Ha c1rnxpo¢aa0Tp0Hax, unpKynnpyromni! npoTOHHbli! nyqoK ncnon&ayeTCll xpai!ne Hes¢

¢eKTHBHo: OOb[qHo KaMepbl COBepmaIOT HHillb OilHH UllKH pacwnpeHnll B OilHOM UHKne ycKope

HHll. Pean&Hall B03MOlKHOCTb cymeCTB8HHoro Il0Bblill9HHH STOii s¢¢eKTHBHOCTH COCTOHT B ocy

mecTBneann MaoroxpaTaoro nocnenoaaTen&aoro c6poca rryqxa Ea Mnmeab ycKopnTenll no 

cnraany OT CHCT9Mbl ynpaBneHHll Ob!CTponei!CTBYIOlllei! KaMepbl OOilbWOrO 061>eMa, cnoco6aoi! 

coaepmaTh oonee onaoro UHKna pacmnpeHnll B KoHue KalKiloro unKna ycKopeanll. EcTecTBeH

Hbii! cnocoo yaem;qeHHll OblCTponelicTBHll KaMepbl COCTOHT B B036ylK.t(eHHH H nonnepJKaHHH ne

pnonnqecKHX ocnnnnnnni! naanennll B paooqei! JKHilKOCTH c qacToToi!, paanoi! qacToTe coocT

BeHHbIX - •pe30H8HCHbIX' Koneoaani! naaneHHll. 

QqeannHall oonacTb HCIIOilb30BaHHll pe3oHaHCHblX KaMep - STO OblCTponeliCTBYIOlllHe 

KOnbU9Bbl9 H nnaei!Hbl8 ycxopnTenn, qacToTa IlOBTOpeHHll UHKnOB B KOTOpb!X COCTaBnlleT 
2 -1 10 ceK • TTpn paapaooTKe KaMep pe3oHaHcHoro Tnna npnMeaenne oomero rnnponnHaMn-

qecKoro MeTona onncaHnll nponeccoB BOaoylK.t(eHnn n nonnepJKaHnn He3aTyxaromnx ocnnnnn

nni! naanennsr OblnO Obi TaKJKe B0CbMa s¢¢eKTHBHblMo 

B TeqeHne nocnenHHX necKonbKHX neT B naoopaTopnn nnepHbIX npooneM 011Hl1 6bma 

C03]laHa KOMnneKcHall ycTaHOBKa C oonbWOi! ny3b!pbKOBOl! KaMepoi! C qyacTBHTenbHblM 001,e

MOM 200 nnTpoa, paooTaromel! B MarHHTHOM none 17000 spcTen. B nponecce pa3paooTKn 

STOI! ycTaHOBKH HaMH Obin pa3BHT oomnl! rnnporaaonnHaMnqecKHi! M8T0Il pacqeTa OCHOBHblX 

apeMeHHblX H reoMeTpnqecKHX napaMeTpOB KpynHblX KaMep. 

Ha OCHOBaHHH npennoJK0HHoro oomero paCCMOTp0HHll IIY3blpbKOBblX KaMep KaK pe30HaHc

HblX CHCT0M pa3paociTaHa rnnponnHaMHKa STHX KaMep; nccnenoBaH mHpOKHli Kpyr BOnpocoa, 

CBl13aHHblX C nei!CTBHeM KaMep B paannqHblX rnnponnHaMnqecKHX peJKnMax, a TaKJKe pa3BHTa 

rnnponnnaMHKa npoueccoa B036yJKneunn n nonnepJKaHHll He3aTyxaromnx ocnnnnnunli naaneHHll 

B ny3hlpbKOBOl! KaMepe HOBOt'O - peaoHaHCHoro THna C qacTOTOi! cpa6aTblBaHHll nopl!UKa• ne

CllTKOB UHKnOB B ceKynny. 

BbmOnHeH o6wnpHbil! Kpyr SKcnepHM8HTanbHhlX nccnenoBaHni! no npoaepKe OCHOBHhlX 

nonOJK8HHl! H peaynhTBTOB pa3BHTblX M9TO/lOB pacqeTa. 

Oc110BHhie pe3yn&TaTbI acex STHX nccnenoaaHnl!, a TaKJKe _onbIT pa3pa6oTKH 200-nnTpo

aol! xaMepbI o6oomaroTCll B uacTonmel! nnccepTaunn. 
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PaoOTbI, nonoJK9HHb!e B OCHOBY JlHCCepTarum, BbinOnHeHbl aBTOpOM COBMSCTHO C rpyn-
/ 1-9/ 

nol! COTpy/lHHKOB flHIT 0!1$1!1 H ony6mIKOB8Hhl j OCHOBH8ll '18CTb pesynhTaTOB Jl0/10ll{8-

Ha na MeJK11ynapo/lHhix Kon<j,epemrnllx B BepKnn ( 1960 r.), )Keneae ( 1962 r,) n .Ily6ne 

(1964 r.). 

B rnaae 1 11nccepTannn 11aeTcSI onncanne aKcnepnMeHTanhHol!ycTaHoBKH c 200-nnTpo-

/1;2.l Boll nysbrpbKOBOfi KaMepon B IlOCTOlIHHOM MarHHTHOM none HanplllK9HHOCTb!O 17000 apcTe11 • 

B K8'18CTBe paooqefi lKl!/IKOCTH MoryT ncnonbaoBaTbCll nponaH, ¢peOHbl H npyrne JKHIIKOCTH 

H/11! HX CM8Cll, Bh!Ol!paeMb!e B COOTB9TCTBHI! C TpeOOB8HlllJMI! 3KCnepl!M8HTa, 

3pumenbHG9 mpyoa 

llodbeMHUlf (/Jomoannapama .. 1<Ecsn£:-=fi'"" 

Paoo<1afl J<ctMepa 

CucmeMa 
acu.w eHUfl 

pH C, 

MeTpoBall nponanoBall KaMepa B MarHHTHOM none 17000 apcTell. 
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· O6mas, K0HCTpyi<THBHaSI cxeMa KaMepbI onpe11engnacb npn coaMeCTH0M y,ieTe nenoro 

pSI/18 Tpe6oBaHnll: a) /10CT8T0'IH0!l aq,q,eKTHBHOCTH KaMepbl KBK MHIIIeHH H 11eTeKT0pa BT0pH'I-

Hb!X 'IBCT!Ul H y -KBBHT0B npn pa6oTe ee B ny'IKBX 'IBCTHU Bb!C0KHX 9Heprnl!; 6) ycnoanl! 

pa3MeIIIeHHSI KaMepbl BHyTpH HMeBmeroCSI B HaIIIeM pacnopm!<eHHH 9ITeKTp0MBrHHTa HK-3-4; 

a) CTpeMneHHSI H36erHYTb 6onhIIIHX CTeKon B CM0Tp0Bb!X 0KHBX H TPYl1H0CTell, CBSI38HHbIX C 

HX H3r0T0BITeHl19M, KB'leCTB0M o6pa60TKH 6onbIIIHX IT0C8110'1Hbl,X nnoCK0CTell II ynnoTHeHHeM 

cTeKon. 

'lyBCTBl!TenbHbil! o6'beM KaMepbl ( lM X 0,6M X 0,4M) pacnonaraeTCSI BHYTPH 38IIIHTH0-

ro K0JKyxa, 3anonHeHH0ro /1HCTHITITHp0B8HH0l! B0l10ll, qepe3 K0Topyro np0H3B011HTCSI ocaeme

HHe H <j,oTorpaq,HpOBBHHe cnegoa. ITpH TBK0M MeT011e pa3rpy3KH CTeH0K cocy11a C pa6oqel! 

BepxHflfl 6a111ra 
3.nelfmpoMaeHuma 

~ 
~ 
~ 
~ 
t1 
~I 
~I 

DKHa ann rt:JomoeparpupoGaHufl 

pH C, 2a 

3Mee!Jwru xu81wcmH•1x 
Ht:12pe6amene,J u 

mepMocmamoG 

PaOO'IUU oaaeM 

l7o,J6uxHoe cmeK.no 

OKHa o.nfl ocGe,g_eH/Jfl 

UMny.nbC'Ht:111 
.naMna 

HWKHflfl tfanKa 

3./leKmp0MG,!H/lma 

Pa3pe3 KaMepbl H aneKTP0MBrHHTa aepTHKBITbH0II nnocK0CTblO, 
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0,r11a tl.n;, cpomo2patpupodaHuf1 

1580 

p II C, 2o 

JKII)lKOCTbIO Bee CMOTpOB!,19 OKHa .)lOCTSTO'lHO yJlaneHbl OT paooqero Oo'beMa II noaToMy H9-

B9IDIKII, OJlHOBpeM9HHOCTb II3M9H9HIIH JlaBn9HHH B BO)le H paoo'lell JKII)lKOCTII ooecneqeHa 

TeM, 'ITO O)lHO H3 CT9KnHHHbIX OIJ:?H paooqel! KaMepb! BbinOnHeHo ITOJlBHJKHhlM, 

Beg KOHCTPYKlllIH HBnHeTCH CBapHoll H naroToBneHa H3 HeMarHHTHOll H9pJKaBeromell CTa

nlI MapKH I XI 8 H 9 T • HapyJKHhlll Kopnyc cocTaBneH II3 aneMeHTOB npocTpaHCTBeHHhlX ooono

'leK, BhirOJlHbIX B OTHOIIl9HIIH npO'IHOCTH II HBm1romnxcH CT8H)l8pTHOll npoJlyxnnell MeTannyprlI"'

'l9CKHX npeJlnpHH7Hll." nocne naroToBneHHH npOH3B9)l9H )leTanbHhlll peHTreHOBCKHll H nIOMHHec-

7 



llotlGu~Ht:tfl 

Pe3uHa 

'e.Jt.1Ho8t:t11 tlua, 

P 11 c, 3 

fl ff % 
fl ff ff 

'QZl'ft:l 

YunoTlleHHe unaaaromero cTe1tna. 

Il9HTHbi!l KOHTpOIIb KOllCTPYKIIHH, TeH30M9Tp11'19CKHe HCilblTBHHH IIOllTB9PllllIIll npaBHIIbHOCTb 

pac'leTa Ha IIpO'IHOCTb, 

MexaHH3M naMeHeHHa llBBIIeHlrn (M,H,Il,) Bb!HeceH aa upell8IIbl aneKTpoMarHHTa c 

uem,10 MaKCHMBIIbHOro HCIIOIIb30BBHRll IIOII83HOro Oo'beMa aneKTpoMarHHTa, 0CHOBHb!M ane

·MeHTOM M.i-1.n. HBIIH8TCSI Ob!CTPOlle!lcTBYIOlllH!! IIH9BMBTH'l9CKH!! llHq><pepeHIIHBIIbHbl!! KnanaH 

/3/ 
a9noTHHKOBOro THIIa, KOHCTPYKIIHH KOTOporo SIBIIH8TCH HOBO!! • ITpHHIIHIIHBIIbHBH ocooeH-

HOCTb KOHCTpyKIIHH M,H.Il. B II8IIOM COCTOHT B HCIIOilb30BBHHH onpelleneHHblX pe30HBHCHblX 

. /4-7/ 
CBO!!CTB ace!! yCTBHOBKH • 3To II03BOIIHIIO: a) IIO-HOBOMY pelIIHTb 3MB'IY CTa611nnaau11n 

ll8BII9HHH B paoo'le!! >KHllKOCTH; 6) ycTpaHHTb rnllp8BIIH'l8CKH!! yllap B KOHCTPYKIIHH; 

a) np11M8Hl1Tb HOBb!!l pe>KHM paoOTbl KBM8pbl - pe>KHM nepe1t0Mnpecc1111, B KOHCTpyKIIllll 

M,H,Il. anepab!e ncnonbayeTCH r111lpaan11qec1t11!! aMopTH3aTop llIIH npellOTBpameansi llHHaM11-

qec1t11x neperpyaoK MaTepnana 1toHCTpy1tII1111. 

TTpHBOllllTCH cxeMa ,jlopcnpoBaHHOro aar~eTaHHH raaa (B KpHTH'l9CKOM pe>KnMe HCT8'18~ 

HHH) B CHCTeMy IIHeBMOYCTpo!!cTB. ITpH 8TOM llCIIOIIb3Y9TCSI CTBHllBpTH8H IlpOMbllIIII9HHBH 

apMaTypa ( aneKTpoKOHTaKTHbie MaHoMeTpb! 11 aneKTpoMarHHTHbie BeHTHmd, 'ITO HCKIIJO'laeT 

H900XOllHMOCTb a paapaoOTKe llIIH KpyIIHb!X KaMep cneunanbHblX pellyUHPYIO!IIHX ycTpO!!CTB c 

OOIIblIIHM llHBM9TpOM conna. 
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n1{JfloouHa 

Pacwupumeno 

p H C. 4. 

Cma5W7U3amo, 

KnanaHa 

Bo1xnon 

8b!COKoe 
fJa6neHue 

06ma>1 cxeMa ycTpollcTBa H3Mene,;1rn 1taBnerurn B rry3biph.KOBol! KaMepe. 



p H C, 6 

OcnmmorpaMMa aa-ryxaromnx cooCTBE!BHhIX KoneoaHHi! naaneHm1 B paf5oqei! ,icnnKOCTH 

a OAHOM nnKne cpa6aTb!BBHHe MeTpOBOl! KaMepbl, ITepnon ocnnnnruml! T - 70 MCeK, 

KaMepa ocaemaeTCll no cxeMe 'HanpocaeT' ABYMll nMnynbCHb!MH naMnaMH H<PIT-4000 

qepea 8 OTBepCTHi! B HH)KHei! 'IBCTH Kopnyca. OKHa Allll ocaemeHHll 3BKpb!Tbl nnocKo-aor

HYTb!MH nnnHHAPH'!eCKBMH nHH3BMH, IlOBh!IIIBIOIIlHMH caeTOOTAB'IY HMnynbCHh!X naMn B Han

paaneHHB paf5oqero oobeMa, 

<PoTorpaq>HpoBaHBe Bb!HOllHlleTCB IIIeCTblO q>OTOrpBMMeTpB'leCKHMB KBMepaMH 

·r11nPO-PYCCAP 4• I enenaalll>HO paCC'IHTllHBhlMH AIIB HBIIIHX ycnoBHi! CbeMKH H H3rOTOB-

/i4/ 
neHHh!MH B neHBHrpaACKOM HHCTHTyTe TO'IHOII MexaHHKH H onTHKll , CbeMKB np0H3BO/lHTCB 

Ha nae napannenbHhl8 80-MHllnHMeTpOBble nepq>opHpOBBHHbie aapoq>oTonneHKH THna 

ITAHXPOM-10 '!YBCTBHTenbHOCTblO 1200 en. rocT. 

OKHa AHB q>OTorpaq>HpOBBHHB 38Kph!Tbl CTeKnBHHhIMH nnacTHHBMH, aanenKa KOTOPhlX, 

6naronapll HCHOllb30BBHBIO Topneaoro ynnoTHeHHB, BBnBeTCll B H3BeCTHOi! CTeneHH He)KeCT

KOi! • IToaTOMY non B03)lei!cTBHeM BHyTpeHHero naaneHHB 3TH cTeKna CBMH Bh!CT8BllBIOTCll 

napannenbHO o6mel! onopHoi! nnHTe, '!TO HCKlllO'!BeT OilTH'leCKHe HCKB)KeHHB, KOTOpbie Mor

nn Obi B03HHKHYTb BcneACTBHe HeTO'IHOCTei! B YCTBHOBKe CTeKon npn C0OpKe. 

CymecTBeHHO,. '!TO B OTllH'!He OT Apyrnx ny3h!pbKOBh!X KaMep aHanorH'IHOro THna B 

ABHHOI! KaMepe HOABH)KHOe cTeKno yCTBHOBneHO co CTOpOHbl ocaemeHHB, HO He q>oTorpaq>Hpot

BBHHll, 3To HCKllIO'!aeT nononHHTenbHhie HCKB)KeHJrn, BHOCHMb!e HeKO'HTponnpyeMblMH nepe

KOCBMH nnaaaromero CTexna. BcneACTBHe pe3KO-aCHMMeTpH'IHOro pacnonoJKeHHB MexaHH3-

MB H3MeHeHHll naaneHHB paarpy30'IHBB )KHJlKOCTb BO BpeMB pacIIInpeHHll JI HOAlKBTHB HHTeH

CHBHO nepeMeIIIHBaeTCll, '!TO ycTpaHBeT KOHBeKTBBHble HCKalKeHHB cnenos, BHOCHMbie npo

Me,icyTO'IHhlM cnoeM lKHnKoCTH, ( no BCeMy O0beMy KaMepbl rpanneHT TeMnepaTypbl He npe

acicxoriBT 0,1-eC). 
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11cKaJKeHirn cnenoB BcnencTBHe llBHlKeHHlI pa(foqefi lKHllK0CTH BO BP9Mll pacnmpeHHll npe

He6pelKHMO Manb1, nocKonhKY npn nnoma1m nnaBaIOmero cTeKna - 5000 cM
2 

nocne)lHee 

nepeMemaeTcll He 6onee qeM Ha caHTHMeTp, 

flpHMeHeHHe cne1manbHbIX cj,OTOKaMep II Bblll0nHeHHe nepe'Il!cneHH0ro Bbllll9 K0MnneKca 

nononHHTenhHbIX MeponpHlITHfi o6ecne'Inno /l0CTaT0'IH0 Bb!C0KYIO T0'IH0CTb B0Cnp0H3B9)l9HHlI 

npocTpaHCTB9HHbIX KOOpllHHaT cnenoB: no BCeMy o6'beMy KaMepbl /1. X = 0,3 MM; /',. y =0,3 MM 

H /',. Z = 0,7 MM, 

CncTeMa ynpaBneHHlI o6ecne'!HBaeT CHHXPOHHYIO pa6oTy KaMepbI c ycKopnTeneM, noG

B0nHeT nonneplKHBaTb 0CH0BHbie pa60'!He napaMeTpbl KaMepbl BO BpeMll ee nei!CTBl!ll, a TaK

JKe CHrHamrnnpyeT O pa3nH'IHbIX HapyllleHHlIX pelKl!Ma 9KCnnyaTaUHH. 

CncTeMa GanonHeHHlI H cnHBa pa6oqefi lKll/lKOCTH, a TaKJKe CHCTeMa nonorpeBa H 

TepMOCTaTHpOBaHHlI o6ecnf!'Il!Ba!OT ll0CTaT0'IH0 6bICTpbli! BBOll K8M9pbl B pa60'!Hil pelKHM 

( .~ 7 qacoB), TeMnepaTypHyIO cTa611nnGaUHIO B npe/lenax ! 0,1°C Ha GanaHH0M ypoBHe, 

6e3onaCHYIO 9KcnnyaTaUHIO ycTaHOBKH H 9KCTpeHHblfi cnHB r:a6oqefi lKl!llKOCTH B aaap!!llHbIX 

CHTyaUHlIX. TeMnepaTypa H3M9pSieTCll M9)lb-K0HCTaHTaH0BblMH T9pMonapaMn, nonKnIO'IeHHbl• 

MH K MOllH¢HUHp0B8HHbIM (c y'teT0M nnana30Ha H3Mepll9Mb!X TeMnepaTyp) 9neKTp0HHbIM 

noTeHUH0MeTpaM Sflfl-09 H SfIB-01, 

KaMepa pacnonaraeTCll B 9neKTpoMarHnTe 11K-3-4. HanpHJKeHHOCTb MarHHTHoro non!! 

C0CTaBnlleT 17000 9pCTen; ll0llB0llHM8ll K MarHIITy M0lllH0CTb 2,2 MaT; Tennoaofi pelKHM 

MarHHTa II ero CHCTeMbl llHTaHHll ( 2 reHepaT0pa rfl-5000, BKnIO'IeHHbl9 B rrapallllellb npH 

TOKe 6650A B KalK)lOM) nonycKaeT pa6oTy B yKa3aHHbIX ycnOBllllX npaKTH'I9CKH HeorpaHll

qeHH0e BpeMH, l13MepeHllll Torrorpacj,n11 MarHIITHoro nonSI noKa3ann, 'ITO a nI06oi! ropn3oH

TanbH0il nnoCK0CTH BHYTPH KaMepbl He0UH0p0llH0CTb nong He npeBbI!llaeT 1% B npoH3B0nh

HOM HanpaBneHHH. OTKnOH9HHe BenH'IHHbl HaIIplllKeHHOCTH nong OT ero cpenHero 3Ha'IeHHll 

no BepTHKann, rrpox 0lllillleil qepe3 ueHTP, C0CTaBnlleT .:: 4%. 

B HaCTOlilllee BpeMSI KaMepa nei!CTByeT B ny'!Ke OTpHitaTenbHbIX TT -M03OHOB C 

9Heprneil 5 r9B; pa36poc ny'!Ka no 11Mnynhcy He npea1,1!llaeT 2%. B 9THX ycnoBHlIX yJKe rro

nyqeno oKono 25000 cj,o'.orpacj,nn. BeneTCll nanhHeillllllfi Ha6op MaTep11ana n ero o6pa6oTKa 

C uenb!O nccnenoBaHllll pa3llll'IHbIX TIIIIOB 9neKTpoMarHHTHbIX pacnanoB 6030HHbIX II 6apHOH

HbIX pe30HaHCOB, a TBKJKe acCOUIIBTHBHOro pON{)leHHll p930HBHC0B. 

B rnaBe II n11ccepT8UIIH paccMaTpHBaeTCll rnnpollHHaMIIKa npoueccoB 113MeHeHHll 
/4/ 

naBneHllll B IIY3blpbK0BbIX KaMepax H BbIBOJlllTCll CO0THO!lleH1rn, CBll3bIBB!OlllHe OCHOBHbie 

napaMeTpbI, KOTOpbie orrpeneJUIIOT 113MeHeHHe naBneHHll B pa6oqefi lKHllK0CTH. 

Ha OCH0BBHIIII rrpennoJKeHHOro o6mero paccMoTpeHHll rry3b!pbKOBOfi KaMepbl KaK 061,

eMHoro ·pe30HaTopa BbI)lellll!OTCll llB8 rrpenenbHbIX cnyqall H3MeHeHHll naBneHHll B KaMepe H 

neTanhHO paccMaTpHBaeTCll OllHH H3 HIIX, OTBe'Ja!OlllHfi peanbHO nefiCTB\Y!OlllHM KaMepaM. 
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3TOT cnyqaft COOTB0TCTByeT TaKoMy p0lKHMy H3M01!0HHSI /l8BJI0HHSI B lKH/lKOCTH, KOr/la Bbl-

non11>1eTc>1 ycnoaHe L << ,\ 3}l0Cb L 3<p<p0KTHBl!blil pa3Mep KaMepbI, a A .,_ 

JlnHHa CTOII'I0if BOnI!bI, COOTB0TCTBYIOIU0i! npoueccy H3M011011HSI /laBneHHII B KaMepe B 0/lHOM 

Ul!Kne. TTp11ae}le1111oe 11eparie11CTBO 3KBHBane11T110 ycnori11IO V P ( V0 , t ) b O , Bb1pa-

JKa10meMy TOT <j,aKT, 'ITO B npouecce pacw11pe1111g ( Hnll ClKBTIISI) B 061,eMe Vo -KaMepb! 

B npoH3BOnbl!blli MOM011T Bp0M0HH aaane11ne 0/lHHBKOBO B mo6oi\ TO'IKe, II lKH/lKOCTb nepe

rpeTa pari110Mep110. 

TTpHM01!0HHe 3BKOIIOB coxpa11el!l!ll K noTOKY 1!0ClKHMB0MOi! lKH/lKOCTH, /lBHlKyIUeilcll C 

/l03ByKOBOi! CKOpOOTbIO B paCWHpl!TenbHOil ropnoBHl!e KBMepbl, npHBO/ll!T K 11enH11ei!HOMy JlH<p• 

<j,epe11unanbl!OMY ypaBH0HIIIO BToporo nopll/lKB, onHCb!BBIOIUeMy H3M01!0HII0 /lBBneHHll p B 

KaMepe 

p + C i,'2 +:w2 p 
1 0 (t) 

3Jlecb P 11 -JlaBne11ne B CHCTeMe pacwnpeHHH, "'o -qacTOTa co6CTB0Hl!b1X OCUHnnllUIIll 

/laBJieHHll B lKII/lKOCTII,, 3BBHCll!UBll, TBKlKe KBK H napaMeTp C 1 • OT o6oeMa KaMepbI, 

<plI3H'I0CKIIX caollcTa· lKH/lKOCTH II reoMeTplI'I0CKHx ycnoanll pacw1IpeH1Ill, 

TTpl!MeHeHHblll )'I lllICcepTBUIIII MeTO/l nlIHeap1I3BUIIII 3Toro ypaBHel!Hll COCTOIIT B aaMe·-

110 KBB/lpaTH'IHOi! <j,opMb! c, P2 
n1I11ell1101l 2 b p II OCl!OBbIBaeTCll Ha npe/lnonOlK0HIIII 

o ManoM aaTyxaHHII Kone6a11nll ABBne1111>1, BhlpalKaeMoM ycnoaneM ( b / u.>0 )<< 1 , r.a:e 

2. b -xoa¢,<pHUH0HT aaTyxaHHSI KOne6a11111l. Tionyqe1111oe TBKHM M0TOAOM ypaBH0HH0 Kone-

6a11Hll 

(2) 

srnmieTCSI OCIIOBl!b!M npn onHCBHHH nponecca H3M0110HHSI /laBne111rn B KaMepax, /l01lCTByIO

IUHX B paanH"!llb!X rll/lpO/lHl!BMl!"!eCKHX pelKHMBX - orpal!H"!el!HSI no /lBBn0HHIO, 061,eMy, ne

peKoMnpeccnH H aBT0Kone6a111Ill. 

BbIBO/lllTCll Bb!palKeHl!ll J:lnll Koa¢,<),11une11Ta 3aTyxaHHll 2b H 6eapa3Mep11oro napaMeT• 

I BenlI"IIIl!a KOToporo xapaKT0pHayeT o6nacTb np11M01!HMOCTII OCHOBll!ilX 

peaynbTBTOB rnaBbl II 

B rnaae III /l1ICcepTaU1IH 1IanolKe11 o6mnll MeTo/l r1IJlporaaonn11aMnqecKoro pacqeTa 

OCIIOBl!b!X pa60"!HX napaMeTpOB ny3b!pbKOBOll KBM0pb! H M0XBHII3Ma II3M01101!Hll /lBBn0HIIll, 

o6ecne"!HBBIOIUIIX 11eo6X:O/lHMYIO npononlKHTenbHOCTb npoueccoB paCW1Ip0111Ill II ClKBTIISI pa-

6oqeft lKH/lKOCTH/B/. 

l13M0110l!He /lBBn0HIIll BHyTpH KaM0pbl OilHCb!BaeTCll n:meapH30B8HllblM ypaBH0HII0M 

( 2). TTapaMeTpbI, BXO/lllIUIIe B 3TO ypaBH0HII0 I ( 2 b II "'o ) 6blnlI BbI6paHbL TaK, 'ITO-
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Ohl B ycnOBHl!X CBOOOUHOro pacrnnpeHHll lKHUKOCTH BpeMl! penaKcaunn uaBneHHll 

upeBocxou:mo. 40 MCeK. 

'o H8 

napaMeTpb! KOHCTpyKUHH MexaHH3Ma H3MeHeHlrn uaBneHHll ( 1momau11 OTBepCTHH umr 

BbIXnoua ra3a, MaCCbl llOUBlllKHb!X aneMeHTOB H T.U.) paCC'IHTb!BaJOTCl! TaKHM oopa30M, 'ITO-

Obi B ycnOBHl!X peanhHOro 113MeHeHHll uaBneHH>I PB (t) upouonlKHT8nbHOCTb cnauaHIIll 

UaBneHHll B KaMepe He CnlllliKOM CHnbHO OTnH<tanacb OT ycTaHOBneHHOrO npeuena r 
O

::. 40 MCeK. 

3Ta 3auaqa HMeeT rnupora30llHHaMH'teCKHH xapaKTep. YcnOBHe COBMeCTHOCTH 113MeHeHHll uai,;... 

nennll P (t) H P (t) npeucTaBnl!eTCll B q,opMe V = const P 
B B 

V -cKopocTb R3MeHeHnll 

OO'l'>eMa ra3a B CIICTeMe pacrnHpeH11ll). 

TTpouecc IICT8'18HIIll ra3a OillICbIBa8TCll COB.epmeHHO OOilllIM COOTHOill8HH8M 

m·B (p: VB)=-•Q , B KOTOpoM m
8 

p
8 

Q -Mecca, unoTHoCTb n pacxou ra3a 

qepe3 BbIXnOilHbie OTBepCTlrn, Ce'teHIIll KOTOph!X uounelKaT onpeueneHHIO. EcTeCTBeHHO C'III-

TaTb upouecc IICTe'teHllll auHaoaTH'teCKHM II KBa311CTaHUIIOHapHbIM; Q (t) stanHeTcH aaa-

nnTH'teCKOH q,yHKU11ei1:, Bllll KOTOpoll onpeuenl!eTCll B COOTBeTCTBIIII C TeM, llBUl!eTCl! n11 nc

/10/ 
Teqenne AOKpHTH'teCKHM HUH KpHTII'teCKHM 

KaK OTMe'tanocb, B KOHCTPYKUHIO BBeueH rnupaBnH'teCKllll ueMuq,ep Unll ycTpaHeHIIll 

unaCTH'teCKIIX ueq,opMaunll, KOTOpb!e MoryT B03l!IIKHYTb npn MrHOB8l!HOll OCTaHOBKe MaCCIIB

Horo 30nOTHIIK8. TTpn OTCYTCTBIIII ueMuq,epa 3HeproBbIUenenne MOlKeT AOCTBrHyTb - 170 KrM 

u oy.t1eT UMeTb YABPHhlll xapaKTep, 

nnll y<teTa BnnHHHll .t1eMuq,epa Ha upouecc pacrnnpeHnll lKnAKOCTH B KaMepe nepeqncneH

Hbre Bhlme ypaBHeHHll AOUOUHeHbl ypaaHeHneM llBHlKeHHll 30IlOTHHKa ITO.ti B03Ael!CTBHeM AaBne

HIIll B cncTeMe pacrnnpeHHll II AaBneHnll .t1eMuq,npy10mel! >KIIAKOCTH. IleMuq,npyromall >KIIAKOCTb 

BbITexaeT qepea nepeMeHHoe 11poccennpy10mee oTaepcTne; saBHCHMOCTb ero ce<teHnll OT ape

Menn onpeuenHeTCll. 

TTony<teHHbie B peayn,hTaTe cncTeMbI 11nq,q,epenunanbHhIX ypaBneunll nonHoCTbJO oupe11e

Illl10T H3M8HeHne 11asneHH8 BHYTPII KaMepbl H parnnpnTenbHoro ycTpoHCTBa Ha paanH'!HblX 

aTanax RX 11ellCTBHll. 3TH CIICTeMbl perneHbl C IlOMOillb!O aneKTpOHHOli Bb!'IHCilHTenbH08 Ma

IllHHbl OIUUI. Bee pacc<t11TaHHbre aasucnMOCTH cornacyJOTcl! c aKcnepnMeHTanhHbIMH KpHBbI

MH, 'ITO CBHAeTenhCTByeT O cupaBeAnHBOCTH .scero MeToAa. CoBna.t1eHne paCC'tHTSHHOro II 

aKcnepnMeHTanhHoro aHa'teHni1: oe3paaMepHoro napaMeTpa ( b / w O ) HBnlleTcll cymecTBeH-:

HbIM apryMeHTOM B nonb3Y OOOCHOBaHHOCTH H3IlO>KeHHOro BO II rnaBe MeTOAa nnneapnaa

unn. Paaa11Thlli B 3Toll rnaBe MeTou Hanoonee uen&cooopa3Ho upHMeHl!Tb npn paapaooTKe 

KaMep oonbrnoro oo'l'>eMa, T.K. B 9TOM cny<tae upn aMn11pn<tecKoM uouxo11e TPYAHO ocymecT

BBTb Oo'l'>eKTHBHblfl BbIOOp OilTHManhHblX BpeMeHHb!X H npo'tHOCTHblX napaMeTpOB KOHCTPYK

unn, II OllilIOKH B HX BbIOOpe MoryT HMeTb TPYAHOYCTpaHHMbre nocneACTBHll. 

B rna!l<:>. IV AHccepTaUHH ueTailbHO nccneAy!OTCll pa3nlI'!Hb18 rnupoUHHaMR'teCKHe 
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P n c. 7. 

CpaBH9Hll9 SKcnepnMeHTBilhHblX ll pacqeTHblX 3BBllCHM0CTei! ll3M9H9Hll!I 

naaneung BHYTPll KBMepb! (P) ll pacmnpnTenhHOi! CHCT9Mbl (PB), 

/7/ 
pelKllMbl pa6oTbl IIY3b!phK0BbIX KaMep YcTaHaBnHBBIOTC!I C00TH0lli9HHH, K0T0PhI9 CB!I3b!-

BBIOT aMnnnTy!lbl n nepnonhI ocunnnHUlli! naaneHHSI B }KHnK0CTll C 0CH0BHblMll reoMeTpnqec

KHMH ll BpeMeHHb!Mll napaM9Tp8Mll K0HCTPYKUllll KBM9pbl ll M9XBHll3MB ll3M9H9Hll!I n:aaneHH!I, 

YK83BHHbl9 C0OTH0lli9HH!I nMetoT HenocpenCTB9HH09 npaKTH'ICCK0e 3HB'l9HH9 H nonJKHbl 6b!Th 

Y'IT9Hbl npn paspa60TK9 6bICTponelicTBytoIIlHX KBMep. 

OrpaHn'leHne no o6~eMy, B npennonomennu nnHei!Horo xapaKTepa aaaHCHM0CTH naane-

HH!I P
8 

(t) B CHCT9M9 pacmHp9HH!I OT Bp9M9HH nonyqeuo auannTll'19CK09 BbIP8>K9HH9 nnH 

38K0Ha H3M9H9HH>l naaneung B pa6o<rei! >KHnK0CTH P (t) • nony'l9HO BbIPB>K9HH9 nn,i BMH-

nnTYnh1 rnnpaann<recKoro ynapa /',, P , B03HllKBtol!Iero B M0M9HT MrHOB9HHOi! OCTBH0BKH 

pacmnp>1to11IelicH >KH!IK0CTH: /',, p - IP I , rne I P I OCT - suaqeune nponsaonuoli 
OCT , 

B M0M9HT 0K0H'l8HH>l pacmnpeHHH. B 6b1cTponelicTayto11IHX KaMepax aennqnua IP I ocT 0Ka-

3b1B89TC!I B9ChMa 3HB'IHT9nbH0i!, B CHHY qero rnnpaBnH'l9CKni! yn:ap npenCTBBn!I9T coaep-
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menno peanbHYIO yrpo3y (ocooenno B OOJibIDHX KaMepax), ITOCKOnhKY npaKTHqeCKH BCSI 

8HeprHH ITOTOKa lKHllKOCTH pacxouyeTCSI Ha UeqiOpMallHIO MSTepnana KOHCTpyKllHH, B onncw-

BaeMoll KaMepe t:,. P 170 aTM, qTo COOTB0TCTByeT yaapnoMy ycnnnro F=AOO T 

UJIHT0JibHOCTb!O ~ 5 MC0K. 3TO Morna Bbl3B8Tb nnacTnqeCKHe ue<jlopMallHH MaTepnana KOHC

TpyKUHH. TTo3TOMY ObICTpoaellcTBHe KaMepbI Morna obITb peanH30Bano TOJibKO a pelKHMe 

orpannqeHHH no uaanennro. 

npyroll H0llOCT8TOK paCCM8TpHB80MOrO pe>1<HMa - 8TO ooyCJIOBJI0HHbl0 rnapaBJIHqeCKHM 

yaapoM OCUHJIJIS!UHH naaneHHSI B paooqell >1<HUKOCTH C aMnnnTyaoll ( V / Vo ) t:,. P 

- OO'b0M lKH.IlKOCTH B ropnoaHHe) H nepHO.!lOM T'c2L << T =211/euo V L 
C 

aqi<jleKTHBHblll pa3M0p K8M0pb!), OcnnnJIS!llHH HMSIIOTCSI 3aTyxaromHMH H B cnyqae 3naqnTeJib-

Hb!X noTepb na Tp0HH0 MOrYT npOS!MS!TbCSI B BH/'.10 OllHHO'lHOro anepnoanqecKoro Bblopoca 

.oaaneHH!l HH>1<0 ypoBH!l Pmin = P0 - t:,. V / k 0 V0 • OcuHJIJIHUHH aaaneHHH MoryT 3BTPYA-

HHTb H8MepeHHSI HOHH38UHH, T,K. CTpyKTypa cneaoa 'l8CTHil C Olll!H8KOB0ll HOHH3annell B 

8THX YCJIOBHSIX oyaeT BOCllpOH3BOllHTbCSI H0CT8DHnbHO, 

YcTanoaneno, qTo ooa neaocTaTKa aToro pe>1<HMa MoryT ObITb ycTpaneHbl (nnn cae-

.II0Hbl K AOnyCTHMOMY upe.oeny) no.uoopoM napaMeTpOB F L H tr ( F H L 

ceqeHHe H AllHHa pacmnpnTenbHOll ropnOBHHbl, a 

38 na cncTeMbI pacmnpenm1). Ecnn (b/eu
0
)<<l 

tr npOAOn>1<nTenI,.HOCTb Bb!XJIOna ra-

H tr KpaTHO T=211/eu
0 • TO t:,. p = 0 

Orpannqenne no naanennro. nn!l nonyqenn!l CT80HJIH3HpoaanHoro paooqero .!l8BJI0HHSI 

H npoae.uennH TQqHblX H3Mepennll HOHH381lHH OOblqffQ ncnonb3yeTCSI np0AJIO)K0HHa!l B pa5o

Tax1
11 • 

121 
cxeMa orpannqenrui no Aannennro. Anann3 nel!CTBHH KaMepbI B STOM cnyqae no

Kaab1BaeT, qro npn Ob!CTpOM pacmnpennn )KH.IlKOCTH BHYTPH KaMepbl MoryT B03HHKHYTb 

3H8'lHT0nbHbl0 OCUHnJIHUHH /'.18BJI0HHSl 1 KaK 8TO 

0MOll KaMepe. 

oTqeTnnao na6nro.uanocb B paccMaTpnna-

TTonyqeno o6mee anannTnqecKoe Bb1pa>1<eHne llJIH aMnnnTy.IIhl ocnnnmrnnn o P H .YC-

TaHoaneuo, qTO ecnH, B qacTHOCTH, b / c,;
0 

« 1 , TO oP =IP I I euo , rne IP I 
3H8'l8HH8 nponaoo.unoll B MOMeHT, KOrAa AaMeHHSI B KaMepe H CTaonnnanpyromell CHCTeMe 

cpaBHHB8IOTCH. OcnHJIJI!lllHH npoHCXO.IIlIT C nepHO.IIOM T =·217 / 0)0 H aaTyXalOT BCJI0.IICTBH8 

noTeph na Tpenne, Y cTanonneno, qTo ecnn b / % << 1 n tr KpaTno T , TO o P = 0 • 

11Me!OTCSI .nae B03MO>KHOCTH .uel!CTBHSI KSMepbl B pe>KHMe orpannqenn!l no .uannennro: 

a) OObl'lHblll BapHaHT, KOr.IIa p ,, = p H O) BapHaHT C p pao < p CT , HCnOnb3ylO-
pav CT ' ' 

mnll aneprnro noToKa lKH.IIKOCTH B ropnonnne (nnn MaCCHBHblX .ueTanell CHCT0Mbl pacmnpe-

HHH) H ynpyrne CBOllCTBa pa(ioqell )KH.IlKOCTH. 

B KpynnhIX KaMepax neproA coocTaennhIX ocnnnnmmll T 061,1qno B0JIHK ( A0CHTKH 

MnnnnceKyH.II), H IT08TOMY B MHHHMyMe Kpnooll .uaanenng acer.ua cymeCTByeT HHTepaan npe

M8HH, Kor.ua H3M0H0HH8 .uaaneHHSI B }KJI.IlKOCTH H03HaqnTeJibHO, qTo rapaHTHpyeT B03MOlK

HOCTb TQqHblX H3M0p8HHll HOHH3HllHH, 
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PemnM nepexoMnPeccnn. Ocunnnnunn nanneHnn n pa5oqel! mnnxocTn npn 

(n oco5emm npn tr< T ) IT03BOnHI0T no-HOBOMY peanH30B8Tb pemnM orpaHnqeHH>I no 

nannenmo, 11cnonb30B8lllle pe30H811Cllb!X cnol!CTB KaMepbl B 9TOM cnyqae naeT B03MOmHOCTb 

ocymecTBHTb nepexoMnpeccmo pa5oqe1i llm/lKOCTII no nanne11n>1 Pmax> P0 • Bnaronapg aTo

My COKpamaeTC>I npononmnTenbHOCTb KOH/leHCBUHH ny3blpbKOB 11, CTano 5b!Tb, yMeHbmaeTC>I 

npeMn nonroTonxn KaMepbI K cnenyromeMy unxny pacmnpeHnSJ, 

YcTaHOBneHo, 'ITO npn nepeKOM!ipeccnn n 12 STM ( P max • 38 STM n Po• 26aTM) 

B OilHCbIBaeMoll KSMepe nee Bll/lHMbl0 cne/lbl ny3blpbKOB HC'le3a!OT B Te'leHne - 1 ceK BMec

TO - 5 cex, KaK 8T0 5bJBaeT npn pa5oTe KaMepbl B 05bl'IHOM pemnMe. 

/8/ 
B npnnomeH11n coo5maeTcn o5 axcnep11MenTanbHoll nponepxe acp$exTa pannau11on-

/13/ 
Holl qyncTaHTenbHOCTII HeneperpeToll m11nxocTn, HS5nronanmerocSJ n pa5oTe npn ycnonnn .. 
I P \ > 0,3 aTMIMcex II P < P = YcTaHonneHo, 'ITO name np11 \ P \ ~ 0,9 aTMl'IMceK n 

KBMepe He Ha5nronaeTC>I cnenon 'ISCTHH, B COOTBeTCTBHH C 05b!'IHbIMH pa5oqnMH ycnoBH>IMH 

mHUKOCTb 'IYBCTBHTenbHS K HOHH311pyromeMy ll3ny'leHll!O TOnbKO np11 nanneHll>IX, MeHbll!IIX 

rpSHIIUbl o5naCTII qyncTBIITenbl!OCTII, ::Cho ll03BOn>IeT Bb!CK838Tb COMHeH11e OTHOCHTenbHO 

npaB!InbHOCTH BbIBOUa pa5oTb/ 
131 

0 B03MOmHOCTH C03ITSHH>I 5bICTPOAeftcTBYIO!llell KSMepbl HS 

OCHOBe Hcnonb30BSHll>I 'IYBCTBIITenbHOCTII K H3ny'leHHIO B o5nacTH ueneperpeToll Ob!CTpopac

lllllp>I!Olllellc>I mmJKOCTH, 

B rnane V lll!CcepTSUIIH Ha OCHOBe nanhHellrnero pa3BHTll>I oomero fiOllXOlla K ny-

3blpbKOBOll KaMepe, KSK K cnoero pona O0'heMHOMY peaoHaTopy, paccMaTp11naeTC>I rHAPOllHHS

MHKa npouecca ll3M0H0IJMI nanneHll>I B DblCTponellcTBy!Omel! ny3LipbKOBOl! KaMepe HOBoro -

pe3oHaHcHoro Tnna II naeTcn o5mee on11caH11e npouecca 0036ymne1mn n ycTaHonneHHli pe-
/9/ 

30H8HCHblX ocu11nnnu11l! llBBn0Hll>I 

B nnccepTSUl!II npeAnaraeTC>I xonxpeTHan KOHCTpyKTIIBHan cxeMa peaoHaHCHoll KaMe

pbt, Cm,yco11nanhHb1e ocunnn.11u1111 Aannemrn n xmAKOCTII no36ymna10TC>I MSnhIMH xoneoaHnn

MII Aannemm ra3a B pacrnnp11TenhHOM M0X8Hll3Me, KOTOPbie, B CBOIO oqepellh, ooycnonneHbl 

He3Ha'111TenhHb1M11 nepeMememrnMH noprnH>I, ocu11nn11py10mero rapMOHll'lecx11. 

BamHblM llOCTOIIHCTBOM KaMepbl pe30HSHCHOro T11na >IBn!IOTC>I cymecTBeHHOe npeBbl-

rnen11e aMnnHTYAht Q nhmymnenHux xone6aH1111 HaA aMnn11Tynott q nuHymna10m11x: 

Q = q "'o >>. q , ecn11 b/ w
0 

« 1 
21, 

• 3To ODCTO.HTenhCTBO, no-nepBblX, onpeAen.11eT 

Manbtfi XO/l noprnm1, 'ITO IICKn!O'IIIT0nhHO BBi ronno B KOHCTpyKTIIBHO-T0XHll'leCKOM OTHO!IleH1111, 

11, BO-BTOpbIX, fi03BOn>IeT nnecTII ra30Bblll OD'beM Memny mHUKOCThl0 II noprnHeM. 3TOT Tep

MOCTaT11pyeMblll o6'heM npencTaanneT coool! Tennonol! aKpan, aamnma10m11l! paooqyro m11n

KOCTb OT npllTOKS Tenna co CTOpOHbl 0bICTpOllellcTByIOlllero M0XSH113Ma H3Menennn nanne

HH>I, ITpnMeHenne Taxoro Tennonoro axpana npencTannSJeTCn ocooenno acp$eKTHBHbIM rrp11 

coopymeHIII! KpynHbIX ny3blpbKOBblX mllllKOBOllOPOllHb!X KaMep. 
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-fT II c. 8 

CxeMa KOHCTPYKUHll pesoua11c11oll nysbipbKOBOll KaMepbI. 

10 p 
am 

sof-. 
P8(t) 

50' 

30 

20 t Mee!( ,o..__ __ ,__ __ _._ _____ ~ _ ____. __ __._ __ _. 
0 100 200 300 400 500 600 

Pu~ V 

Oomall KapTHllS B030YlKJl8HHll pesouaHCHbIX OCUl!MllUllll uaBn8llHll (pacqeT). 

70jPam 
60 

so 

40 

JO 

20 

10 
soo 504 S.08 5.12 S./6 520 

p H C. 10. 

Pe30l!SHCHbl8 ocuimnHUllll ~aM8Hllll B YCTSHOBHBIIX8MC!J pe}KHMe, 
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Pe30HBl!CH8ll KBMepa MO:>KeT 6bITb CJlenaHa BbICOKOJl06poTHOfi CHCT8MOI! - yaKasr peao

HBHCHBll KPIIBl'lll; npII 3TOM cor,pamaeTCll JlnIIT8JlbHOCTb nepexOJlHoro npouecca II o6nerqaeT

Cll peryn1IpOBBHII8 aMnnIITYJlbI BbIHy)KJleHHbIX Kone6a111Il! Q ( "' • "'o ) nocpeJlCTBOM He6onb-

moro OT.KnOl!81!1Ill 'lBCTOTbl "' BblHY)KJlBIOll!HX Kone6a11Hfi OT .co6CTB8HHOI! 'lBCTOTbl "'0 

B JlliccepTBUIIII nony'leHbI Bb1pa:>Ke11nsr, CBll3bIBBIOll!II8 OCHOBBbie reoMeTp1I'l8CK1IO, ape

MeHHbie II Jl1IHBMR'l8CKII8 xapaKT8plICTIIKII pe30BBBCHbIX KBMep. 

3 a K n 10 'l e a II e 

1. CoaJlBBB .JlBYXCOTnRTpOBBll nponBHOBBll ny3blpbKOBBH KBMepa B .MarBI!THOM none 

17000 apcTe}l C 6onbll!IIM KOMnneKCOM 3Kcmi'plIM8HTBnbl!OH annapaTypbI. 'KaM~pa Jl8l!CTByeT 

B ny'lK8 OTplIUBT8JibHblX "· -Meao11oa c1I11xpo<J,aa0Tpo11a OIUUI c aaepr1Iel! ·s ,raa; nony'le-

HO OKono 25000 <pOTOrpa<plII!, KOTOpbre o6pa6aTblBBIOTCH c nenbIO IICCne}lOBBl!IIH paanlI'lHblX 

cxeM paJllIBUIIOBl!bIX pacnBJlOB 6oaoBHbIX II 6ap1IOBl!bIX .pe30BBBCOB, a TBK:>Ke BCCOUIIBTIIBHOro 

poJKA81!1IH pe30HBHCOB. 

2. Ha OCBOBe o6mero llOllXOJlB K ny3blpbKOBOll KaMepe KBK K cooero poJla 061>8MBOMY 

peaouaropy paapa6oTana rlIJlp0JllIHBMHKa· STHX KaMep. ITony'leuo nuueapnaouauuoe JllI<p<pe-
•• • : 2 

peunnanbuoe ypaaueune Koiie6aHIIi! Jl,8Bneun11 B pa6oqel! )KRJlKOCTII P +: 2 b P + '.w 
O 

.. < P - PaJ:"O 

yCTBBOBneua 38BIICRMOCTb K03<p<plI!llI8BT8 3BTyXBBIIll Kone6aunll 2 b n 'lBCTOTbl 06epro11a 

Cu o OT paaMepoB KaMepbl, reoMeTpR'leCitlIX yC/IOBHi! pacm1Ipeun11 II <pR31I'l8CitRX CBOl!CTB 

pa6o'lei! lKH.ilKOCTII. 

3. Paapa6oTau 06m1Ill M8T0Jl pac'leTa OCHOBBbIX BpeM8B1IbIX H KOBCTpyitTIIBBblX napa

M8TpOB ItaMep II M8XBHII3Ma II3M8B8BIIH JlBBneun11. 8 r1IJlpora30JllIHBMH'l8CKOM OTHOID8B1III 

M8TOJl o6na}lB8T JlOCTBTO'lHOll o6muocTbIO, llOCitO/IbKY ll0/IO)K8BH08 Bero OCHOBY ypaBH8BII8 

Kone6au1Ii! II npeJlll0/IO>K8HIIH 06 B}llIB6BTII'IBOCTII II KBB3HCTBUROBBpBOCTII npoueccoB H3M8-

B8HIIll Jl8Bn8BRH raaa B CHCTeMe llB8BMOYCTpoi!CTB cnpaB8JlJIIIBbI BO Bcex cny'lBllX, npeJlCTBBI

/Ill!Ollll!X npaKTH'l8CKIIll HBTepec. 

4. BbIHO/IH8B8 sxcnepnMeHTBJibBBH npoaepKa OCBOBBbIX IlO/IOl!C8HHll n peay/IbTBTOB paa

BIITblX MeTOJlOB pacqeTa. ITony'leBHbl8 B Ollb!TBX 38BHCHMOCTH OT Bp8MeBH JlBBn8BBi! ll(IIJl

KOCTH H raaa B ·paann'lHblX yanax KBMepbI II pacm11pHTe/IbHOll CHCT8MbI cornacyIOTCll C pac

'18TBbIMII KpBBbIMllo 3TO CBIIJl8T8JibCTByeT O CllpaB8JlJIIIBOCTB M8TOJl8 /IHH88pB3BUIIH, 113/IO-

:>K8HBOro BO II rnaae, a TBK>Ke o npaal!nbHOCTB acero MeTOJla r11JlpOJlllBaMH'l8CKoro pac-

'18TB KOBCTpYKJlBllo 

s. HccneJlOBBBbl pa3/IH'll!b18 rHJlpOJlllHBMII'l8CKHe pelKBMbl pa60TM nyabip~KOBblX Ita

v.ep; YCTBBOBJl8BbI OCBOBHbl8 COOTnomeun11, onpe}len1110mne BMllJlllTYJlbl II nepltOJll,l OCUII/I/Ill

nni! JlBBn8Hl!ll )KRJlKOCTII B KBMepe II YKB38BbI HyTI! ycTpBH8B1Ill BTIIX OCUII/IJlllllliil; OlllICBBbI 

ycnOBIIll Jl8llCTBHll KBMepbl B pe:amMe nepe1t0Mnpecc1I1I. 
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4>oTOrpa¢,RR cny,;taeB B3aRM0.[lellcTBHR "- -Me30H0B C auepruell 5 Bas B KaMepe 
C o6pa30B8HH8M V. -'ISCTH!l B y -11:aaHT0B. 
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6. PaannTa rn.npo.nnHaMnKa OhICTpo,nellcTny10mel1 nyahlphKonoll KaMepbI nonoro -

peao·HaHCHoro - Tnna; _nony'l0Hbl COOTHOlli0Hllll, CBll3b!B810111H0 KOHCTPYKTHBHbie, BpeM0HIILI0 

11 JlHH8MH'l8CKH0 xapaKT0pHCTHKII KaMepbll paCC'IIITBHa ,nnyxnnTpOBllll Mo.nenh peaoHaHCHOll 

KaMepbI, KOTOpaH B HaCTOHmee Bp8MSI 11aroTOMS18TCSI, 
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