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\ B naoopaTOpHH BbiCOKHX aneprnl! 0o'b9AHB9HHOro HHCTHTYTil SIA9pHbiX HCCliOAOBilHHll 

BB9Aena B a:s:cnnyaTilllHIO JKHAXOBOJ;!OpOAHilSI Hy3blpbK.OaaSI KaMepa C MllllbiMH CT9KilllMH
1 

oo

IllllSI 9MKOCTb K01'0pol! 55 liHTpOB H ADilM9Tp pa60'l91! OOllllCTD 40 CMo 3Ta KaMepa SIBliSI9TCSI 

MOA9l1bl0 O'l9llb OOnLWDX KaMep, Allli KOTOpbiX HpHMGH911D9 tlonLWHX 31llllHTHbiX CT91Wll CTa

HOBHTC!! HpllKTH'l9CKH HGB03MOlKllbiM, KaMepa HOMemeaa B HOCTOSIHHbii!. 3ll9KTpoMarHHT C 

nanpSI*ennocTbiO MarnnTaoro nona 16000 apcTeA. B xaqecTae paooqel! mnAKOCTH a xaMepe 

MO*eT obiTL ncnonb3oaaa Taxme lKliAKHII AellTepnll. 

CncTeMa ocaemennH n poTorpapnpoaannH 

CncTeMa ocaemeanH n ¢oTorpa~opoaaunSI BO MnoroM onpeAenHeT xoncTpyxnnro KaMepw. 

B cnny ocooennocTell pacceSIHHSI caeTa nyawpLKaMn raaa a JKHAKOM BOAOpoAe onTHManLnoll 

11/ 
SIBnHeTcH cncTeMa ocaemennn n ¢oTorpa~npoaannn 'nanpocaeT' , 0Anaxo Taxan cncTeMa 

nanaraeT onpeAeneaawe Tpeooaann!! na xoncTpYKitnro MarnnTa n caSiaana co ana'lHTenLnwMn 

TpyABOCTSIMH H3-Ga H900XOAHMOCTH ynnOTH9BHSI a MGTilllliH'l9CXOM .KOpnyce KaMepbi .[layx 

OOllbWIIX CTeKOli, l.faCTH'lHO 3TH TpyAHOCTH CHHMaiOTCH B KOHCTpyxllHB KaMGpbl C OAHBM OOllb

WHM CT9KliOM npll aBTOKOllliiiMilllBOHHOll CIICTeMe OCBGillGHBSI/2/, 

npiiM9!WHII9 OOllbWBX 31llllHTHbiX CT9KOll .[IllS! KllMep pa3MepaMn1 OOliLWHMH '10M 2 MeT

pa, npaKTH'l9CKH H9a03MOlKl!O He TOllbKO 113-311 npo6neM1 CBH31lHHbiX C ynnoTB9HH9M CTGKOli 

II C o5ecne'IGHH9M 6e30HilCHOCTB pa60Tbl, !lO Tax*e 113-311 TPYAHOCTei! B B3rOTOB1!GIUIH II BbiCOKOi! 

CTO.IIMOCTII CTGKOll TllKHX p113MepoB, noaTOMy Hpll KOBCTpyllpOBilBHH BOAOpol!BbiX KllMGp O'lGHb 

6onLworo o6'beMa, no-BHllHMOMy, npnAeTcsr napei!Tn na cncTeMy ocaemennn 11 ~oTorpa~npo-
BllHI!Sl C HGI:KOllbKIIMH MllllbiMH CTGKllllMI!, 

B Kll'lGCTBe MOAGllll O'IGHL OOllbWIIX aoAop!DilBbiX KaMep Ohlllll C03A!lH!l BOAOPOAHilH Ka

Mepa c' OTAen&HhiMH MllllhiMD cTexnaMII, oTaecennhiMH oT pa6oqero o6'beMa ( pnc, I). Ocae-
. . /~ 

IllGHIIe KllM9phl 1 CKOHCTpyHpOB!lllHOi! HO TllKOMY HpllllllHny 1 nponsaoAHTCH '19p93 I(GHTp!lliL-

H09 CTGKliO ( J ) 1 11 ~OTOrpa~HpOB!lBHG 'l0p93 CTGKllll ( 2) 0 pllCHOli0*9HHhl9 B IIliOCKOCTH CTGK

na (I). B Ka'lecTae oTpa*aTenLnoro aneMenTa aBTOKonnnMannoiinol! .cncTeMbl ocaemennn 

HCIIOllb3yeTCSI paCTp, PacTp COCTOHT H3 37 9liOMOHTOa BhiCOTOli 24 MM
1 

TOlllllHHOll 10 MM
1 

aaxperrnennorx B AIOpamoMuHneaol! orrpaae no c<!,epnqecxoli noaepxnocTn paAHYCOM 610 MM, 
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OcaeTKTGnb xaMepbl cocTOKT 1'13 naMHhi H<I>K-50, 5-nnn3oBOro xoHAencopa AByxxpaT

noro yBG1IH'lGliHH
1 

CBGTOCjlH1IbTpa, BbipG3810InGro JKGliT0-3G1IGHYIO 'lSCTb CHG!tTpa, ll HGilTp81Ib-

HOrO ~nn&Tpa xoppexnnn, <I>OTOrpa~nponaHlle npoH3BOAHTCH cTepeo~TOannapaTOM c 6a3oll 

240 MM, ABYMH oo'heXTHBaMH 'Pyccap-nna3MaT' c ~eycnbiM paccTOSIHliGM 53 MM · na AHe 

nep~opnpoaaHHhiG nneaxn, mnp11na nnerutn 63 MM. 06'heXTnanoe nnaTo xpennTcH K nepeAnell: 

KpbllliKG aaKyyMHOrO KO)!(j'XS HS 'IGTblpGX KpOHWTGilHaX, 

Henapannen&HOCTb ~ainHTHbiX CTGK01I KaMepbi1 aaKyyMHOrO KO)!(j'XS H DplllKHMHbiX CTe

KOll ~OTOallllSpSTS ltOHTponnpyeTCH C DOMOinbiO SBTOKOllliHMBIUIOHHOil TpyObl ll HG !IpSBbllliHeT 

1,51
• 

nne 

rny6nna ~Torpa~npyeMoro o6'heMa paBna I 80 MMo Kax BHAHO 1'13 pncyruta I, npnMene

MB1Ib!X cTeKon npnaoAHT K napa3HTHoMy cnoro lKHAKOro BOAOpoAa MelKAy cj>OTorpa~JIPY& 

MbtM o6'heMOM 11 o6'beKTHBSMH cTepeonnnapa'l'a. 

KoncTpyxunH KaMepbl 

Kopnyc xaMepbi ( 1) n3roTonnen B auAe yce'laHHoro xoHyca H3 HeplKaneromell: cTann 

1XJ8H9T (pnc, 2), Ha uepeAHell: CTGHKe Kopuyca paCUOUOlKGHbl Tpll OTBGpCTHH, 38Kpb1Tble 

CTGK1I8MH MapKH nK-5, .nna CTexna Jl1ISI ~OTOrpa~HpOHSliHSI ( 2) IIMGJOT ARaMeTp 110 MM H 

TOJIInHHY 18 MM, JlliH OCBGineHHll UpHMGHHeTCH CTGKliO (3) TOll lKG MapKH AllaM&TpOM 46 MM II 

TonmuHoll 1 0 MM. CTeKna ynnoTHGHht c KopnycoM KaMGpbt poM6H'lGCKHMH npoKnanxaMH H3 

OTOlKlKGHHOil MGAH/
4
/, 

3a)l!HISI Kpb!IDKS Kopnyca KaMepbl (4) C'beMHSSI 1'1 Te.K JKe, KaK II CTGKna, ynnoTHGlla 

' poM6n'leCKoll: npoKnaAKol!, Ha aayTpennell cTopone 3anael! Kphllliltll 3axpennena pacTpoBaH oT-

palKaTen&naH cncTeMa (5), B Bepxnel! 'laCTH Kopuyca xaMepbl pacnonolKeH&t nnenMaTH'i:ecxnll 

XOUOAllbtl! CBllb~HHblil npeAOXpaHHTGUbHbiJI: Knanan (6) C ~TOpollJI8CT0BbiM ynnOTHeHliGM H ABB 

lliTYfiGpa TGpMOCT8THpyJOinGrO 3MGGBHKB (7), TepMOCTSTllpytomnl! 3MeGBHK npuna!!H K MeA

HOMY llllCTy, BbtrnyToMy UO ~pMe Kopnyca K8MGpbl H paCUDUOlKGHHOMY BnyTpll KaMepbt B 88 

nepxnel! 'lBCTH, B nnJKHel! 'laCTB xopuyca HMeeTCH ropnonnna c ~nanueM, K xoTOpoll: npHcoe

JlHHHGTCH MexannaM pacmHpennH. YnnoTHenne npon3BOAHTCH MeAHOll poM6n'lecKoll: npoxnan

xol!, 3alKaToll MGlKAY npnTepTbtMH noaepxnocTHMH. Ha ~naane MexaHH3Ma pacmnpennH pac

nonolKeH cHnb~OHIIbtl! nneaMaTK'lecxnll: Knanan (8) Anll 3anonHennH 'xaMepbt lKHilKIIM BOAopo-

AOM,. 

Ha a~emHeil noaepxnocTH 3aAnel! Kpb!mKil Kopnyca np11naHH 3MeeBKK (9), 'lepe3 KoTO

pbtl! nponycKaeTCH JKRAKHll a3oT no apeMH npeAaapnTen&noro oxnalKAGllll!l xaMepbl. MoMenT 
c . 

OK0ll'l8HHSI OXU8lKilGHH!I K8MGpbt )!{HJlKHM. 830TOM KOliTpOnllpyeTCH MGAHO-KOHCT8liT8HOBOll Tep-

Monapol!, pacnonoJKennol! na nepennel! cTenKe xaMepb!, nocne oxnalKAGHIIH aaoT 113 3MeeBHKa 

yuanHGTCSI OTK8'lKOJ1:
1 

3aTeM 3MGGBHK 38HOllliHGTCSI raaoo6pa3llbiM BOAOpoAOM II coeABH!IGTCSI 

C BOAOpOUHh!M ra3~0llbAepoM, 
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Bee TpyoonpOBOAhl 113 KSMGpbl II a30THOI1 B8Hllbl Bb!BOAHTCH 'lepe3 BGpXHIOIO KpbtlliKY 

. naxyyMfioro xomyxa, 'ITO cymecTnenno ynpomaeT c6opxy 11 pa36opxy xaMepbl, 

CncTeMb! naKyyMnoll: Tennon3o1I!Illnn 11 TepMocTaTnponannH 

Tennonao1I!IUHH xaMepbl - ablcoxoBe.KyyMnaH c aKpannpoBSHHeM lKBAKHM a30TOM. Ba-· 

KyyMnhll! xomyx (pnc. 2) KaMepbl ( 10) cnapen na nncTonol! neplKaBeiOmel! cTann TOnmnnoll: 

6 MM. Ha nepeAHell: c'heMHoi! !tpbtmxe ( 11) naxyyMfioro KOlKyxa pacnonoJKeHbl Tpn oxna, Ox

na ( 12) cnyJKaT JlliH ~TOrpa~HpoB8HHH0 OIIH 38Kpb!Tbl CTGitll8MH MapKB nK-5 AH8MBTpOM 

70 MM H TOUiniiHOJI: 10 MMo B IlGHTpanbHOG OKHO BCT8BUGHhl ABe nllll3bl OCBGTBTGn!l, CTeKna 

AUH ~TOrpa~npoBBHHSI II 1IHH3bl OCBGTHTGJIH ynJIOTIIGHbl pG3HHOBbiMH HP?Kll8AK8MH, 

Kopnyc KSM&pbl yxpennen B BaKyyMHOM KOlKYXG C HOMOinbiO }2_ Tpy6'l8TbiX TOHKOCTGH

Hb!X pacTH)ICGK 113 nep)KaBeiOmei! cTanll, PacTH)ICXH HMeroT JiaKone'IHIIKH c pe3&6oi1(noaaoJIHIO

mlle IOCTnponaTb xopnyc xaMepbt B naxyyMHOM KOJKyxe, Bepxnne n 6oKoBhte paCT.IIlKKII · cna5-

lKGHbi npylKBHllb!Mll KOMHGHCBTOpBMII, IlpGAOTBp8In810IniiMII B03MOlKHOCTb HOHBnetm.ll 3H8'liiTGJib

llblX HBDpHlKGHl'lll B CIICTGMG Upll COKpainGllll!f JlGTaneJI: KSMGpl,l BO BpGM~ OXliBlKilGllll.ll, L(eTblpe 

IIHlKlllle paCTHlKKil BOCDpllliiiMSIOT yc11nne peaKnHII B MOMGHT pacmupeHIIH, 

Banna lKHAKoro a30Ta ( 14), IIMetoma.ll ToponAan&nyiO ~opMy OXBllTbtBaeT nepeJlHIOIO, 6o

nee Y3KYto 'lBCT& xopnyca xaMepbl. K nanne upiiUB>Illbl MGAHbie niiCTbl a3oTaoro axpa11a ( 15), 

oKpylKaiOmero xopnyc .KaMepbi co nce.x cTopon. B nepeAneM n11cTe npopeaanht xpyrnhle oT

nepcTIIH UpOTHB OKOH AliH cj>oTOrpa~HpOBSHHSI H OCBG!nGHIISI, 

BaKyyMnaH cllcTeMa cocTOnT 113 AHYX'Anc!>~yallonnb!X nacocon H5, npo113HOAIITen&nocT&IO 

600 n/cex KBlKilb!li, 11 ABYX ¢opBa!tyyMHbtX nacocoB BH-2, npo113BOAIITen&HOCTbiO no 400 n/MIIll, 

Bo BpGMH pa60Tbi KBMGP!oJ BKliiO'lGHbl ·o6a AII~~Y3110HHbiX nacoca II OiliiH ~pllaKyyMHblli HaCOC1 

BTopol! ~OpBBKyyMHbli! HBCOC HBXOAIITCH B peaepne, Heo6XOAHM8H CKOpoCTb OTKB'lKH o6ecne

'!IIB8GTCH OAIIHM All~cj>y3BOHHblM IIBCOCOM, 0AliOBpeMGHH8H pa6oTa AByx AII~Y3110llllblll. 118-

COCOB neo6XOAHM8 AUH TOro, 'lTOObl 1130GlKBTb pacxa yxyAmGBil!l HaKyyMa BO BpGMSI 

aaMGHhl neperopenmel! c~upanH narpeBaTenH All~~ya11onnoro nacoca, Bo npeMH pa6oTbl Ka-
. -5 

MGpbl BBKYYM B TGU1IOII30nHpyiOinGM KO)!(j'XG - IIO XYlKG 10 MM. pT, CT, liaMepeHIIG BBKy-

yMll npo113BOAIITCH naxyyMMeTpoM BME 11 TepMonapllhlM aaxyyMMeTpoM BT -2. 

.nnn TGpMOCT8TIIpOB8HIISI KBMGPbl BHyTpb KOpnyca K8MGpbt 0 B BGpXli!OIO ee 'l8CTb, BBG-
. /13/ . . 

AGII 3MGGBIIK (7), KOTOpbtli COGAHIIGB C KOHAGHCSTOpOM , KonAGliCBTOp ( 16) IIMGeT ABG 

UOliOCTB
1 

o6pa30B8HHblG KOHUGliTpll'lGCKIIMII Tpy6aMII, Bo BHGillHei! DOliOCTII KOHilGHCBTOpa X?H

ACliCHpyeTCH oonopoil 113 aMeeanKa. Bo anyTpenael! nonocTII KHITHT noAopoA, nocTynaiOmHli 

113 O)!{HJKIITGnH, KoaAencanllonnaH nonocT&, 3MeennK 11 naema11li pecllnepnbti! o6'beM coAepJKaT 

UOCTOHHIIOG KOllll'lGCTBO BOAOPOA81 38A8HHOG UpH nycKe K8MGpb10 L(eM; Bbtllie ypoBGHb lKHJlKO

rO BOilOPOAB B _acnapiiTellbHOi! 'lllCTII KOHAGHCBTOpa, TGM 001Ib1118H UOBGpXHOCTb y'lBCTByeT B 

5 



Tennonepeneqe, TOM HHTBHCHBHOO npoHCXOAHT TennOOTBOA OT KaMepu. UnpKynannn BOAOpona 

B 3MOOBHKB H KOHAOHCaTOpe npOHCXOAHT CaMonpoH3BOnbHO 3a cqeT pa3HOCTH BOCa CTon60B 

~AKOCTH H napa. nap H3 3MOOBHKa noCTynaeT B BBpXHIDID qaCTb KOHABHCaTOpa 1 a CKOHAOH-
/ ' 

CHpOBBBIIIHltCH ~AKHli BOAOpoA CTBKBOT B 3M90Bll.K H3 HHlKllBlt qaCTH KOHABncaTOpa. TBK Kalt 

xoa<P<IinnuenT TennooTnaqu oT Konnencupyromerocn eonopona Manbme, qeM oT XHHHIIlBro, TO 

noeepxnocTh Tannonepenaqn e xonnencannouuolt qaCTn yeennqeaa 3a cqeT eepTHxanhnux,pe-

6ep, uanannnux na BnyTpannroro Tpy6y; Pe6pa no BbiCOTB HMBIDT necxonbxo paapunoe, qTo6IJ 

yMeHbiiiBTb nepenaqy Tenna TannonpoBOnnoCTbro nne~ pe6ep. 

YpoeeHb JKHAK:oro eonopona enyTpn ncnapnTBna perynapyeTCH cnm4>onnuM perynsTOpoM, 

. ycTaH'OBnenlll>IM na cn<j>oue nonaqn JKHnxoro eonopona n3 o~JKnTan9: e xonneucaTop. Peryna

Top 3BKpbtBaeTCH perynapyeMIJM naenenneM renns, nonaeaeMIJM c onnol! cTOponbl cnnr.ol>ona, 

a OTKpbiBaOTCH naenOHHOM B TepMOCTaTnpyiDIIlOM 3MBBBHK91 noneenenHbiM rio npyryro CTOpony 

cnnb<j>ona; HarpCBQHHB KBMBpbl Bbl3b!BaBT narpoBaHHO TOpMOCTaTHpy!OIIlOI'O 3MBBBBK:a 1 npn 

aToM nae~onno B noM H3MennaTCH cnnbnoe, qeM e xaMepe. Yeennqenne naenennn e TepMocTa

TnpyromeM 3MOOBHKB1 npn 3aAaHHOM perynHpoBOqHQM ABBnBHHB1 Bbl3b!BaBT OTXpbiTHB 'perynH

TOpa n yeennqonne nonaqn JKHAKoro eonopona e ncnapnTen~onyro qacTh. npn oxnaJKAennn xa

MBpbi H TBpMOCTBTBpy!OIIlBrO 3M8BBHK:a ABBnOHHB B HOM UOHHJKaOTC51 HBcTOnbK01 qTO perynn

poBoqnoe nannenne 3aKpbteaaT perynsTop. 3anaean perynnpyromee naenenne rennn, MolKllo 

nonyqnTb neo6XOABMYIO TBMHapaTyPy B KaMape. Onncannan cHCTBMB n03BOHHBT HOnb30BBTbCSJ 

AHH TOpMOCTBTHpoBBHHit KBMOpbl lKHAXHM, BOAOpDAOM non ne60nbWHM B36biTO'lHbl~ naBUBHIIaM, 

ue co3naean BMacTe c TOM 6orr&rnol! pa3HOCTH TeMnepaTyp MBJKAY pa6oqel1 lKHAKOCTbro B Z:a

Mapo H B Q~~-;;maiOIIlOM 3MBBBHKB. npaKTnqecKH 3Ta pa3HOCTb TOMnBpaTyp B name!! KBMBpB 

ue npeeumaeT 1°. npn nanonoqnux nycz:ax z:aMBpbl euncunnoCb, qTO noeepxnocTb TepMocTa

Tnpyromero 3MOBBHKB BBHHKa H naJKO npn pB3HOCTH TBMHepaTyp B 1° OCHOBHOII TBnnoOTBOA 

nponcxonnT BO BXOAHOll qacTB 3MOOBHKB1 qTQ B CBOIO oqepBAb Bb13b1BBBT llOBblWBHHhiB no

KanbHbiO KOHBOKnBOHHbiB TOKH. Eonee paBHOMBpHOI'O pacnpenenennll TennoBOlt narpy3KB ,no 

3MOOBBKY H nepOMOIIlBHHH KOHBBKilHOHHbiX TOKOB 38 npBAOnhl pa6oqoi! o6naCTII YABnOCb noc

THqb llOAnOJKHB non 3M00BBK <!>1-oponnBCTOBblll UHCT. 

0nnCBHHBit CHCTBMa TOpMOCTaTHpoBaHHH o6ocneqnBaBT TOqHOCTb nOAABplKaHBH TOMnB

paTyphl n KaMope ne xyJKe 0,01°K n Toqonne Muorocyro'lHoll pa6.oTu. nocne nepepbtea, npn 

BKn!OqBHBH HBKJia pacmnpaHBH KllMOpbl TaMnopaTYpHblll pBJKIIM KBMapbl BOCCTaHaBnBBBOTCH B 

Taqenno · 10-15 MnnyT. 

ToMnepaTypa B KaMope naMepsoTcn 100-oMHbiM nnaTHHOBbiM TepMOMOTpoM 

.. 
~exannaM pacmnpenns 

B . 151 H 3 KaMope npnMenneTcH Mexann3M pacmnpennn cnnb<j>onnoro Tnna • a pnc. H3o6-

paJKena cxeMa MexannaMa pacmnpennSI e eepxnoM nonoJKeunn. 

·6 

t 

~~ 
l 
I 

~eXBHB3M cocTOBT na Tpex napannenbnhlx cnrr&lj>onn&IX rpynn,pacnonoJKOHHbiX ua on

noM ~anne (1) n JKBCTKO cz:p~nnanllb!X B unJKnel! 'IBCTI! Tapenxoll (2). Xononnan qacTb KaJK

noll rpynnbl Bblnonuena H3 ABYX neyxcnollnb!X BOCBMHBAnBTIIrO<j>poabiX CHrr&<j>oHOB (3) H; CTa

llll 1X18H9T. HapyJKHblll AHBMOTp cnflh¢onoa-92 MM, a¢<j>aKTBBHBH nnOIIlBAb - 55 CM
2

• Cnnb

<j>oHbl coannHBHbl MeJKAy co6oll KOnbllOM ( 4), K KOTOPOMY ORB npneapaHbl C noMOIIlbiO KOH

TBXTHOII xopoTKOBMnynbcnolt ponnz:oaoll ceapz:n. K eepxnei! qacTn cnnblj>onoe npnaapeno 

z:orr&no (5), xoTOpoe npnnaneaeTcn K ¢nanny (6). ~nauen (6) ynnoTnneTcn a ropnoenue xa

MBpbl poN6nqecxol! npoz:nanKoll (7). KaJKAan rpynna cnnb<j>ouoe ABHJKBTcn e nanpaennromett 

Tpy6e no, nnacTnnKaM (8) H3 ¢TopnnacTa. Cnnay x cnrr&¢ouaM npneapeuo nnnme (9), KOTO

poo mapHBpno coennnono c eopxnoll Tapenxol! (10) WTOKa (11), naroToenenuoro na cTann 

IX18H9T. 

K lj>nanny WTOKB ( 12) HpiiKpOUUSIBTCit 'Tennotil' nopmOHb ( 13), BbtnOniiOHHblll H3 ll!Op..;. 

anroMHnHH. K nopmnro H nnnHHAPY np&z:pennaHbi nee nepeKaTbiBaromHaCSI MaMopanbi ( 14,15) 

H3 Macno6aH30CTOl1Koll pe3BHbi c MonyneM ynpyrocTn 70-80 xr/cM
2 

Tonmnnol! 2,5 MM. 

Cpenunl! nnaMeTp 'nepexaTa' - 90 MM. 

Ha nn~eM xoane mTOxa CMOHTnpoean ynapJKnearomnll Knanan (16); uanpaeneane 

nenJKeunn mToKa 38ABOTCit onopoll-nanpaennromoil ( 17). K xnanaliy ( 16) mmay mapnnpno 

npnxpennen mToK (18), Bb!Beneul!ull napyJKy qapea canhHIIK (19). B onopy aanenan nel'.m¢ep 

noAJKBMB ( 30) 1 cnyJKamnl! onnoapeMenno ynnoTHSiromell npoKnanxolt ynepJKnearomero Knanaua •. 

K a nope (1 7) npnz:pennen XOJKYX ( 20), a KOTOpbill nonaeTcn ynepJKnearomee naeneune. 

Tpn WTOKB ( 18) B HHJKHB!I qacTH JKeCTKO COBAHHOHbl yJlapuol! Tapenxolt ( 2) • non Me

XBHH3MOM pacm11pennn pacnonoJKeno neMnlj>npyromee ycTpollcTBo, noaeonSiromee perynnpoeaTb 

CTOllBHb pacmnpOHHll. JleMn<j>npy!OIIlBB ycTpOi!CTBo COCTOIIT H3 1) neMn<j>epa llOABHJKHOll MaC;_ 

cu ( 21), cxpennenuoro c nonenlKllolt Maccol! ( 22), KOTopan nepeMemaeTcn no uanpaennrome

MY mToKy (23) 1 2) neMn¢epoa coynapennn (24,25); 3) xonequoro orpannqnTenn ( 26). 

Jle,Mnlj>apbi co6panu na ua6opa peannoabiX Konen, cxneonnblx c nropanroMnnnoabiMII xon~onaMn. 

JleMn¢epuoe ycTpollcTeo c noMOIIlbiO ¢nanna .(27) xpennTcn K ¢epMe. TipyJKHl!a (28) ~ny
JKBT nnn ¢nxcnpoeaunn naMn¢epa nonen~ol! MBCCbi B ncxonnoM nonoJKaunn .nepen pacrnnp~

uneM. Tennan qaCTb MOXBHH3Mii pacmnpaHHit C HOMOWbiO lj>nai!IIB KpennTCSI K BBKyyMHOMY 

XOJKYxy KBMOpbl (29). 

B MexannaMe pacmnpeunn BMOIDTCH raaoeble nonaonbi B cnenyromne nonocTn; 

1) B HpoCTpBHCTBO MBlKAY nepaKBTbiBarolllHMHClt MOM6paHaMH (a), 

2) B nonJKHMHOB npocTpBHCTBO (6), 

3) e npocTpancTeo nan ynepJKBBBIOWBM xnananoM (e). 

4) e KOJKYX yneplKllaaromero naenennn (r) .• 

Ha CXBMO pnc., 3 nOKB3BH MBXBHH3M pamnpaHBit B. Kpal!HOM BepXHOM l!OHolKOHIIH1 co-, 
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oTneTCTBYIOII19M coCTonHHro x:aMepbi nepe.n pacmnpenneM. B npocTpancTne (n) nan ynepJKn

naJOmnM x:nananoM ( 16) B n npocTpancTne (6) no.n nepexaTbiBSIOmei!cB MeM6panoi! ( 15) na

xo.nnTCB npnno.nnoll: ra3 (no3.nyx) no.n aTMoc~epnbiM .nannenneM, KaMepa y.nepJKnnaeTCB n 

HO.IIlKSTOM COCTOBHHH nanneRBeM ra38 B npoCTp8HCTBe (r) llO.II yneplKRBSIOII1HM KnSUSROM 

(16). nannenne ra3a no.n y.nepJKJisaromnM x:nananoM non6npseTCB TaKBM, 'IT06bl ycnnne, .neil• 

cTnyiotnee nnepx no mrox:y, 6btno 6bl ns 50-60 xr 6onbme ycnnns, nsnpaBJiennoro nnn3 no 

mTOKY CO CTOpoHbi lKH.IIKOCTH B KaMepe, B STOM nonolKeHHB y.nepJKBBB!OtllBll Knanan KOnbHOBbiM 

noHCKOM npRJKST x: .neMn<jlepy nonJKHMa - ynnaTHBIOmei! npox:nai!Ke (30), Pscmnpenne lKH.IIKac

TH n x:aMepe na'IHnaeTcB nocne cpa6aTbiBSHHB snex:TpoMarnnTnoro x:nanana pacmnpenns 

(31), nonaromero CJKSTbtl! ra3 n npocTpancTno '< ;e ) ns.n y.nepJKnnaromnM x:nsnanoM, non 

.nei!cTnneM cnn .nannennll n npocTpanCTne ( n H B KBMepe Y.ll9plKHBBIOII1Hi! xnarraH OTXO-

.IIHT OT UpOKna!IKH-.119MH<jlepa0 ,llaBJIOHHe ITO o6e CTOpORbl Kn!lllaaa IIOnHOCTbiO Bblp8BHHBaeTCll0 

H HO.IIBHlKRbl9 'laCTH M9XBHH3MS cnnoi! .nanneanll B KSMepe .IIBHJKYTCll BHH3, B KOHne pac

mnp9IIHll y.napHaSI TSpenxa (2) RaTSnxnBa9TCSI Ha .119MU~ep HO.IIBHlKHOi! MaCChi (21), npORC

XO.IIHT coy.napenne M9lK.IIY UO,IIBHJKHOi! CHCTOMOl! MexanH3Ma H UO.IIBHlltHOi! MaCCOi!, CooTnome

HHe coy.napBIOII1HXCll Mace Bbl6HpaeTCSI TSKHM o6pa30M0 'IT06bl B KOHU·e coynapeHHll HO.IIBBlK

HSll CHCTeMa M9XQHH3MS OCTSHaBnHBSnSCb, nn11 STOro .IIOnlKHO BbiUOnHHTbCB ycnOBH9 

~ =k 
m2 

rne 

m 1 - M8CC8 .11BHJKYtll9liCll Cl!CT9Mbl MOXBI1113Ma, 

m2- Maces neMn<jlepa pacmxpennB n no)tBH:lKHOfl uaccbl, 

k - K03<l¢HUHOHT BOCCTaHOBnOHHll (onpenenHeTCll OUbiTHbiM nyTeM), 

B nameM cny'lae k - 0,6 - 0,7. 

Tax:nM o6ps3oM, n pe3ynbTaTe coynspeanH nponcxo.nnT nepe.naqs ncell KHBeTH'Iecxoi! 

sneprl!n .IIBHJKYmel!c5I CHCTOMbi MexsanaMs nonnnJKHoi! Macce neMn<jlnpyromero ycTpollcTns. 

KHneTn'leCKS51 aaeprHSI nonnHJKHol! MSCCbi ~ nepao.n MeJKAy nHKnaMH rscHTCH liS neMn~e
psx coynapeHHH ( 25,24), nepe.n pscmnpenHeM neMn¢ep nonBHJKHol! MSCCht B03BpamseTcli n 

IICXOnBOe Kpsi!nee BepXIIee llOllOJKeHHe C HOMOtllbiO npylKHBbl (28), 

Xo.n nonBHJKHOl! MSCCbt TSKOB0 'ITO OHS B03BpsmseTCR B HCXO.IIHOe COCTO<IHHe 'lepea 

100-150 MCeK, T,e, yJI{e nocne B03Bp8II1911Hll IIOnBHlKHOli CHCTOMbi MeXSHII3Ma B IICXOnHOe 

nonoJI{enne nepen pacmnpenneM, Xon.MexsHH3MS perynnpyeTcB n npenenax OT 0 no 55 MM 

C HOMOtllbiO BHHTa (32) nyTeM YCTSHOBKH ,lleMrr~eps UO.IIBHlKHOH MSCCbl B nonoJKeHne, o6ec

ll9'111Ba!Otl1ee aeo6XonHMYIO c:reneHb pacmxpeHHllo 

nng B03BpameHI!SI MeXSHH3Ma B nepBOBa'lallbHOe nonoJKenne B UpOCTpBHCTBO (6) HO.Il 

nepex:aThiBsromei!csr MeM6psnoi! c noMomhro aneKTpoMarnnTaoro Knsnsns (33) nonseTCs 

CJKSTbli! no3nyx. 3anycxaromnl! HMnynbc aa snex:TpoMsrHHTIIbill x:nanaa nonJKSTHll nonseTcH 
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qepe3 20 Mcex: nocno 3snycx:s10mero nMnynhCs na snex:TpoMarHHTHbli! xnansn pacmapeHHB 

(S1), no.lllKHMH09 .IISBJIOHHO ra38 0 ,llell:CTBYB HS 'Tennhlll' nopmenb, B03Bpsmae,;; M9XSRH3M 

pacmnpenna n oopxnee nonolKeHHe~n y.neplKHBSIOtllRll xnanan, KOnbi19BbtM noBcKoM npHJKHMaeT

cn K .119MU~epy UO.IIlKHMS, nocne HO.IIlKSTHSI KSM9pbl ra3 H3 HpoCTpSHCTB (n,6) CTpSBnHBSOTCH 

'19p93 .npenaJKH C Kann6pOBaHHbiMH OTBepcTHSIMH (34, 35) B STMOC~epy, Pa3Mep .npenaJKei! 

pSCC'IHTSH TSK
0 

'ITO ra3 H3 UpOCTpSHCTBS HS.II y.neplKBBSIOillHM KnSHSHOM (n) CTpSBJIHBSOTCSI 

6btCTpee, npn STOM <jlyHKI111SI y.nepJKHBSHBSI MOXSHII3MS B llO.IIlKSTOM COCTOSIHBB nepeXO.IIBT OT 

,llaBn9HBSI llO.IIlKHMaJOtllOrO It y.nepJKRBaromeMy, nocne CTpSBJIHBaHHSI rasa 113 UO.IIlKIIMHOrO 

'npocTpanCTna KaMepa roTona K cne.nyromeMy pacmnpennro, B npocTpancTne y.neplKnnaromero 

.naBJienna n nponecce pa6oTbl no.n.nepJKHnaeTcB .n~nnenne 19-20 aTM. 

npocTpaHCTBO M9lK.IIY nepeKaTbtBa!OII1HMBCSI M9M6paHSMB (a) OTKS'IHBSeTCH .110 .IISBJie-
1 

HHSI 400 MM pTo CT, no H3MeHeHIIIO .IISBn9HBSI B STOM UpOCTpSHCTBe KOHTpOnHpyeTCH napy-

meHHG repMeTII'IHOCTH MeM6paH, 

CncTeMa o6ecne'leHHB 6eaonacnocTn 

Ha cnyqai! noBbtmennB nanneHnB nnyTpn xopnyca KaMepbt (na-aa nop'IH naxyyMa n 

naxyyMUOM KOJKYX9) yCTSIIOBU9Rbl nocnenonaTenbHO XOllOnHblli II T9Hllblil npenoXpSRHTenhHble 

x:nanaHbt, XononnhiA xnanan BMOHTnponan n xopnyc xaMepbi c TeM, 'IT06bt :MelK.IIy xnana

HOM H KSM9poi! H9 6binO napa3HT~Oro 06'heMa, H3 ICOTOporo BOnopon 'BbiCTpennnaeT' B ICa

Mepy np11 pacmnpeHHBX. Xono.IIHbil! npenoxpannTenbHbtll x:nanan ne o6ecneqnnaeT nanny 10 rep

M9TH'IHOCTb Ha npoXO,IIo 3Ty ~YHKllHIO BbtiiOnHBeT Terrnbtfi npenoxpaHHTellbHblli KnaHaH C yn-

noTnenneM peannol!, B 3SKpbiTOM nonoJKeHHH x:nanaHbt ynepJKHnaroTCB 3a.llaHHhtM nanneHB-

eM renRB n cooTneTCTBYIOII19M npocTpancTne cHnh~nn•oro npnnona. Ha nax:yyMIIOM KOJKyxe 

ycTanonnellht .nns npenoxpsHHTenbHhtX Tapenb'ISThiX x:nsnsns c pe31'!HOBbtM ynnoTnenueM, 
161 

ynepJKHBaeMbte n 3SKpbiTOM cocrogann sTMoc~epabiM nannenneM • Bee c6pocbt 113 npe.uo-

xpsnnTenbHhiX x:nsnaaon no.nnenenbl K nnsMBnperpannTemo c rpanxliaoi! ascblnKOli, 'lepe3 

aTOT lKO nnSMliUperpsnHTOnJ. aenpepblBHO c6paC?IBSeTCSI a30T1 IICllSpBIOtlliiHCSI B CHCTeMe, 

Hs BBKYYMIIbiX KOMMynnxannSIX MelK.IIy AR#Y3HOHBbtMH n <jlopnsx:yyMnbtMH nscocsMn ycTa

aonneHbi MeM6pa11Hble·' KllS!ISHbl (pH Co 4),, KOTOpbte nepeKpbiBSIOT BCSCbtBSIOtllHe llHHHII ~pBS
KyyMHbiX !laCOCOB B Cny'ISe SBSpHil!IOro HOBbluteBHSI nanneHHSI B BaKyyMHOM KOlKYX9 no 

9-10 MM, pT. cT. OcTSllhHbie Mepbl 6e3onscnocTR HBnRroTcll o6bl'lllbtMH nnH pa6oTbl c nono

ponoM: asnpemenne orHEmhtX pa6oT, B3pblno6e3onscnoe BbliiOnnenHe aneKTpoo6opynonanns, 

nenTHnliiiHSI, rs3oaasnH3aTOpbt as conepJI{a!IHe nonopo.ns n noMemeanu R T,n. 

TexnonorH'IecKHe nonpocbl 

Ynpsnnenne x:aMepoll ocymecTBnBeTcB nHCTSHUHonno 113 nox:onbnoro STalKs H3M9pHT94b

aoro nsnnnbOaa cHaxpo~aaoTpoas, 3BtllHII\en:mro OT psnnanHH, Ocnonable ynpsnnBIOmne 
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raaoBble KOMMYHHKBllHH co6paHbi B raaoBbill nynLT, KaMepa caa6JKaeTcSI lKBnKHM aonoponoM 
171 

H3 pHnOM CTOSimero OlKBlKBTenSI B0-1 npoH3BOnHTOnbHOCTbiO no 80 n/TJ.aC lKBnKoro BOno-

pone, KoMnpeccopbl u OTJ.HCTHble cacTBMhi aonoponaoro :xononunLnoro naxna pacnonolKenbl a 

oTnenLHO cTostmeM Kp uoreaaoM xopnyce, o6meM nnst pstna :xononanbHhi:X CHCTeM, OlKHJKBTenL 

coenuaen c xaMepott nayMB cu<PoaaMu nmmoll oxono 8 MeTpoa:· onauM nna nepaonaTJ.;am;,noll 

aanHBKB, npyrBM; co BCTpoellHbiM perynSITOpoM, .. nnst TepMOCTBTBPOBBHIDI, OlKHlKHTenb B Ka

Mepa caa6JKaiOTCSI lKHHKBM aaOTOM Ha pstnoM CTOSIII(ero Taaxa. Ha ~epMOCTBTBpoBaHHe KaMepu 

pac:xonyeTCB 3,5-4 n/TJ.ac lKHnKoro aonopona u 2 n/TJ.ac lKHnxoro aaoTa (o6e 3TH aenHTJ.BHbl 

yxaaaabl 6ea yTJ.eTa noTepb B cu<Poaa:x, npeBblmaiDmnx a:x B aecKOnbKO paa). 

Bo BpOMSI ny~Ka KBMepa B TOTJ.OHHe 24-36 TJ.BCOB OlCnlllKflBeTCSI lKHnKBM 830TOM, a 38-

TOM B TeTJ.9HH9 5-8 TJ.BCOB OJCnlllKHBOTCSI H 3BnOnHSI9TCSI lKHnKHM BOnoponOM0 )I{HHKHll oonopon 

38nHB80TCSI no orrpeneneaaoro ypoBHSI1 38HHp89TCSI H 38TeM nonorpOB80TCSI OCTeCTBOilllbiM 

TennononoonoM. 

06h!TJ.Ho B KaMepy ·aanaaaeTCSI 6onbme TJ.eM HYlKHO aonopona. HanameK era c6pacblaaeT

cst qepea cnenaanbHhill xnanan c6poca, aaanorHTJ.HhiH :xononnoMy npeno:xpaaaTenbHOMY ltnana

ny, HO MellbiDB:X pa3MepoB, Korna TOMnepaTYpa B KaMepe npn6nBlK89TCll K lKOnaeMoll, BKniO

qaeTCSI MexaanaM pacmnpeauS<. B ycTanoanameMcB peJKuMe onepaTOp nonneplKBBaeT npa no

Momu perynstTopa aananay10 T~MnepaTypy (naaneaae) B KaMepe n cnenHT aa npaaanLnoll ae

nHTJ.HHoll naaneaa.SI B npnaonnoll cRcTeMe MexanaaMa pacmapenBSI u B npyru:x nonoCTS!lC, B 

.cnyTJ.ae yTeTJ.Xu Bonop6na ua KaMepbl a aee MOlKHO noxonneacupoBaTb oonopon, nonaaast ero 

113 oannona BbiCOKOrO naaneBHSI qepe3 penyKTOp H 3M99BHK0 olCnalKnaeMbll! lKHAKRM 830T0Mo 

Uocne OCTBHOBKB KllMOpbl lKHnKHll BOnopoJl H3 nee nepenaDnHBaeTCSI B OlKBJKBTenL llltH Bbin8-

pBB89TCSI1 npeKpamaeTCB nona'la lKHHKoro aaoTa B aaany, Bh!KniD'IBIOTCB nn<P<jlyauoaable aado

Cbl, ¢opBBKYYMilb!ll BBCOC OCT89TCSI BKniC'IOHHbiM eme OKOnO CYTOK C T9M0 TJ.TOObl KaMepa 

aarpeaanacb ae O'IBBb obiCTpo. 

npn CODn!OnOHBH HpOJlOCTOPOlKBOCTefi B OTHOID9HHH TeMHB OJCnBlKJ!.OBBSI B IIBrpeBaHIIH 

Mennhle ynnOTH9HHSI CTOKOn B Kpb!IDICH Kopnyca KBM9pbl BbiA9plKBBiliOT MHOrOKpBTHbiB HOBTOp-

Hbl9 OlCnBJKnOIIHSI H aarpeBBHBHo 

Onpeneneaue xapaKTepBCTBK nyqxa 

' Kauepa pacnonmKeaa B cenapapoaaanoM liY'IKB nonolKBTenLHhiX TJ.BCTHII c HMnynLcoM, 
/8/ ' 

naMeHROMhiM oT 1,5 no 2,5 r:aa/c • Hao6paJKeane nyTJ.Xa nocne nocnennero o6'beKTBBa 

KBHana BMeeT pa3M9pbl 8 MM no BOpTBKanH H 10 MM no ropB30HTBHB, nnSI yBenB'I9HHSI aa

rpy3KB H yno6CTB8 o6pa60TKH CHHMKOB lKOnaTenbBO, TJ.TOObl ny'IOK BMen H900HbiDOH p83M9p 

B ropaaonTanLHOM. nanpaanennn, T,e, no rny6nne xaMepbl, n 6bln pac:SIHYT B aepTnKanb-

BOll HnOCKOCTB1 napannenbHOl! 0830 CTepeo<jloToannapaTa, nnst OOOCHO'IOBBSI 3TB:X Tpe6oBaHHll
0 
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8 TBKlK9 O'IBCTKH nyTJ.Xa OT npBMOCB BTOpB'IBbiX '18CTHII1 poJKnlliDmB:XCSI I!pB IIOrnomeHBH 'IBC-

TB IIyTJ.Xa B KonnBMBTOpe, nanpBMep IIpoTOHOB0 IIpB paooTe c rr+ -Me30BaMB0 cnylKBT Mar-

HBTHBSI ltHH3l10 pacuonoJKeBHl1SI nepa,~t MarHIITOM KaMepbl, KOTOpaB. <jloB:yCBpyO'I' IIY'IOK B pl1-

00TJ.9M 06'beMO K8M9pbl B ropB30BTaltbBOll B ne<jloxycBpyOT. B BOpTBKBHbBOll IInOCKOCTHX, 

EcnB II9HTp K8M9pbl paciiOnOlKBTb IIO OCB KaHana, TO IIOn neliCTBBeM Ml1rBBTHOro IIOnB Mar

BHTa nyTJ.OK OTKitOBSIOTCSI HBCTonbKOo TJ.TO DpO:XOHliT TOnbKO IIO KPBIO K8Mepbl 0 II03TOMY 'ITOoH 

IIyTJ.OK upo:xonnn TJ.epea nenTp KaMepbl B uepneannxynipno 6aae cTepeo<PoToanuapaTa, xauepa 

nonlKHB CTOSITb HlllKO OCR nyTJ.Xa0 a IIY'fOK nonJKeH BBOnRTbCSI B OTBBpCTBe B SlpMe MarHHTB 

IIOA yrnoM K OCB KaHana, RHH38 paciionOlKOHa TA][)(M oOP830W , TJ.T05bl IIY'IOK Ilpoxo-

nBII Mell<fly ee BlllKHBMB non!OCBMH1 STIIM AOCTBrBOTCSI <jloxycBpOBKa H ne<jloxycBpoBKa B HYlK• 

Hbi:X HBHpBBIIORHSIX B oTKnOH9HB9 nyTJ.Xa BBB3 Ha aeo6:xonBMbiA yroll, PaCIIOnOJKeBJie nHB3bl B 

MarnaTa, o6ecue'IBBBIDmee nanny'!IDee upo:xolKJ!.eBBa IIyTJ.Ka 'lepea xauepy, oupenemmoc~o Me

TOnoM TOKOHecymell HBTB, OHO B306palKOHO HB PnCYHKO 6, 

Kanan cenapnpoBaHHhi:X 'laCTHII 6bln aacTpoea na BMIIYnbC 2,3 rsa/c. Toqaoe auaTJ.enae 

BMnynbca OblnO IrOIIyTJ.eHO IlpB oopa6oTKQ OKOno llO() Tp8KOB IIOpBH'IIlbi:X 'll1CTHII B MarHliTHOM 

none. HMnynLcnoe pacnpenenenaa uy'IKB uepBH'Illhi:X 'l8CTBII upnaeneno na pncynxe 6, Han

nyqmnM oop830M ORO aiiHpOKCBMBpyeTCSI BOpManbHbiM paciipenen&liBBM CO Cp8AHHM 3HB'IO

HHOM, paBHbiM 2,312 rsa/c, n CTaanapTBbiM OTKnOnenneM, paBHbiM 85 Msa/c, CpenBSIH 

oma6xa naMepeBBSI paana 67 Msa/c, cnenoaaTenhno, paaopqc nyTJ.KB uo BMnyn~oey ne npeahl

maeT 2%, Uony'!ennoe ana'leHBe xopomo cornacyeTCSI c B8nll'lHBoA paa6poca, oupenen.!leMoA 

reoM&Tpa:ell Kanana, Ha pncynxe 7 upnBenel!a <PYIIKIIHll paapemexrur Allll BMnyn&enoro pac

upenenenn.!l, Ha xaMepe nonyTJ.eno oxono 90000 <PoTOrpa<jlall n upononmaeTCs naoop <PoTorpa 

<Pall nnst <Pnanqecxax nccnenoBaHnll. 

HexoTOpb!O MOTOAIITJ.OCKlle peaynLT8Tbl 

OnaaM .na oCBoBnblx MeTonn'lecxnx aonpocoB, J:OTOphlll IIpOACTOllno pemlfTh c IIoMOmLIO 

40-eaHTBMBTpoBOll KAMOpbl runo BCCneAOBI!lllH8 B03MO)I(Il0CTB C03AaDDSI 0'18lll> 6onloiDIIX BO

nopo)!{Bbi:X KaMep C Manb!MH CTOKnBMB B 3B8TJ.BTOnbllbiM II8p83BTBbiM OO'beMOM IIepeJ:t HBMH, 

UpB B3Y'IBHHB CTepeoCHHMitOB TOCT-DOobeKTOB II Tp9KOB IIYTJ.XOBbiX 'lBCTllllo nonyTJ.OHBbiX 

B MeTOnB'IOCKBX aanycxa:x, 6blnO naifnello, TJ.TO HB CHBMKB:X C B9pltllero OO'beKTBB8 IIM010TCJ;~ 

CBnLBble OIITH'IeCKBQ BCKalKeHBll, pacupoCTpaHSIIOII(BeCSI DB BCIO B8pltll1010 nonOBBBY XeMepb11 

KOTOpbiO OblnH, no.:..annBMOMYo o6ycnoaneBbi noK8nbllb!MII KORBOKilHOBHbiMH TOK8MB y BXOAliOA 

qacTa: TepMOCTBTBpyiOmero aMeeBuxa, rne npoac:xonun oCBoBnoll TeMOOTBon. HaMepeBBJI 

pBCCTOliHBll MOJKAY peuepHb!Mil TO>IxaMB B QO'beMO KBM9pblt IIpoB3BOnltHHbl8 HB 6onJ.mOM 

'IBCne CHBMKOB1 nonyTJ.OHHbiX C nyCTOll KBMepoll B KBMepoll, HB:XOA.!Imel!:CSI B pa60TJ.B:X ycno

BHSIX, HOK83anB, 'ITO ABCIIepCBSI B3Mep911Bll B0 BTOpoM CIIyTJ.ae B03pBCT8eT IIpa:6nB3BTOnLBO 

B 5 paa, 
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~ephl, npnHRThle nnu BhlpannnnannR TennonoA narpy3KH no ncefi nonepxnocTn 3Meenu

xa, npnBenH K cymeCTBeHHOMY yMeHbWeHHIO HCKaJKeHHR na CHHMKSX C Bepxaero o6~eKTHBB.. 
Y TpeKOB C B03paCTOM fi MCeK HORMRlOTCR 3H8'lliTenbHbie HCKaJKeHHH·, o6ycnoBneHHble nepe

BOCOM TpeKa HOTOKHMH lKHilKOCTH B IlBKne, pHCWHpeHHRo Tax, nnH TpeKOB, nony'leHHbiX 083 

~arnnTnoro nomt, c Bo3pacToM 4 Mcex cpennai! pannyc noJKHoA xpusn3Hbi cocrtiBHn· oxono 

40 MeTpOB. flpH yMeHbWeHUH 381leplKitB BCnbiWKH no 1,5 MC8K pannyc nOJKHO!!: KpBBH3Hhl 

B03pDC no 100 M8TpoB, 3TH noJKHHH KpHBH3H8 eme H8CKOnbKO 6onbme 0 '18M nOJKBHH KpHBH3HH 
I /9/ 
Tpexon Taxoro JKe B03pacTa B KaMepax c 6onbmHMH CTexnaMB • McxaJKennu, ocTaJOmuecu 

npH Manoi! 3~neplKite CB9T80 HO-BHJlHMOMYo o6ycJlOBn8Hhl OHTH'IeCKHMH neonnoponHOCTSIMH B 

napa3HTHOM cnoe JKHJlKOrO Bonopoil81 KOTOphle B03HBK810T BCnenCTBBe l!OKSnbHhlX HOJlBOJlOB 

Tenna, B .'laCTHOCTn, 3a c'leT neo6paTHMbiX nponeccon B nuxne pacmupennst. 

Ynenn'leuue npeMenn Me)!(Jly nnxnaMH pacmnpenuu KaMephl oT 9 no 18 cex YliY'IWnno 

KH'I8CTBO TpeKOB H8 CHBMK8Xo 

.PacnonoJKenne MexaunaMa pacmnpeuuH nenocpencTBenno non ¢ororpa¢npyeMblM o6~eMOM 

Morna nosne'lb 3a co6oA nonsnenne B pa6o'leM o6~Me nonB cacTeMaTB'Iecxnx ncxaJKennA 

Tp9K0Bo 
/10/ 

flOJlOOHhlfi a¢¢eKT Ohln OTM9'19H B H8KOTOpbiX THnax BOJlOpOJlHbiX nyahlpbKOBhlX KSMep • 

nng npoBepK!I 3Toro a¢¢exTa OblnH nocTpoeHhl pacnpenenennu cpennero BMnynca, nafinenno

ro no KPHBH3H9 B MarBHTHOM none no BbiCOTe H rny6nne KSMephl •. Kax Bnnno H3 puc. 8, B 

K~Mepe He ,nai!Jl8BO TSKHX OOH8CT9i! C CHCT9M8TH'I9CKHM HCK8lK8HHeM TpeKOB, 'illyMbl' TO

'IeK, noccTimoanennbiX B npocTpancTne KaMepbi, 6binn onpenenenhl MeronoM TpeTLHx paa

nocTefi. Benn'IHBa 'myMoB' uai!Jleaa pasuofi 97 l'k ; 'ITO cornacyeTcSI co 3Ba'!eHH51MH, 

oJKunaeMbiMH na ocnonannn 'myMo~· H3MepennA na nnenite, 

Onnoi! na cymecTBeBBbiX oco6euuocTei! ny3bipbKOBbiX xaMep HBnHeTC!I B03MOJKBOCTb 

onpeneneaHSI MaCCbl 38pHJKeHHbiX "!SCTHU no niiOTHOCTH HOHH38UHH HX TpeKOB B WHpOKOM 

nnanaaoue nMnynbCOB. nnH o6ecne'I8HBH TSKOA B03MOJKHOCTH neo6xonHMO, 'ITOObl Ohl/la xo

pomau OJlHOpDIIHOCTb OCB91Jl9HHH no BCeMy nonro KSM9pbl H nnOTHOCTb Tp9KOB pen!ITHBHCTC-
. /11/ 

KHX •. 'laCTHU nonJKHa npK aToM ObiTb nopnnxa 10 ny3bipbKOB na CM • 

BbiCOKOe xaqecTBO pacTponoi! CHCTeMbl 40-caHTKMeTponoA KaMepbi o6ecne'IHBaeT Bhl-

nonnenne nepsoro ycnoBHH. 

flnoTHOCT~ HOIIH3annH penBTHBHCTCKHX 'IHCTIIU cymecTB9HHO 38BIICHT OT BenH'lliHbl ne-
/12/ 

perpeBa no nannenn10 Hnn TeMnepaType , xoTopble 3ana~Tcn pelKIIMaMH pa60Thl TepMo-

CTaTnpyromeA CHCT8Mhl H MeX8HB3M8 pacmHp9HHB, flepBble nyaKH 40-caHTHMeTpOBOi! KSM9phl 

noita3anH, 'ITO B neil nerxo MoryT 6biTb. nocTHrHYThl BbiCOKHe cTenenn neperpena. 

flpa non6ope pel!<HMa pa6oTbi xaMephl 6bmo· naiiJleno, 'ITO nnoTHOCTb pen!ITHBllCTCKHX 
. 0 

'laCTnn 10-15 ny3IoipbKOB na eM nocTnraeTcB npn TeMnepaTYpe xaMephl 27,5 K n HHlKHeM 

nannenan 2,5 + 0,15 aTM, 'ITO coOTBeTCTByeT neperpeny no nanneHBIO 2,65 + 0,15 aTM. 
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B 38KnJO'IeHBe SBTOphl C'IKTHIOT CBOHM npHR~HhiM JlOnroM Bhlp83HTb 6naronapHOCTb 

COTPYIIHHKHM MT34> r.k. Knurepy, B.3. Konranony, A.B. 1Ie6en;esy, C • .H. HmmTHHy, 

B.T. CMOnBHKnny, A.n. Coxonony, coTpyn:nnxaM JIB3 OM.HM 3,B. Ko3y6citoMY n M.C. Can

TOBYjiiPHHHMaBmnM SKTHBHOe yqaCTHe B H8'18nhHO!I: CTIUlBll C03.Q;SBHSI JtaMephlj A,A, Benym

XnBOA H II.B. ronoBHBOBY 38 pa3pa6oTJty OTll9nbHhlX Y31lOB KaMephl; A.M. Bsnennqy, 

M.A. Cb!'IKOBy, B.c. Mnbnny, A.A. neunny 38 y'!SCTHe B MOHTalKe, ncnb!TaHBSIX H 3anycxax 

KSMephl. 

~hl rny6oxo npH31I8TellbHbl B.M. Bexcnepy, M.~. rpaMeBHUitOMY B M.B. 'iyBlmo 38 

nOCToRIIHhiA Bl!Tepec K paOOTe H non:nepJKJty. 
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p H c. 1. CxeMa ocsemeanR n ¢oTorpa¢nposaanR 40-oaaTnMeTposoa ~nKosonoponaoa 
KaMepbi. 1. UeaTpanbaoe cTeKno nmi ocsemeHHR K:aMepbl. 2. CTeKna nng 
¢QTorpa¢nposaanR. 3. PacTp cncTeMbi ocseml)ann. 4. HMnyllbCHaSI naMna 
H<!>K-50. 5. Koaneacop nsyXKpaTaoro ysenn'!eHnSI. 6. <!>nnbTpbi aeATparu.HbiA u 
:>~<enTo-aeneabxa. 7. 06'LeKTHBbi 'Pyccap-nna3MaT'. B. BaKKYMHbie cTeKna 
nnSI ¢oTorpa¢nposannn. 9. llpn~MHble cTeKna cTepeo¢oToannapaTa. 
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p H C. 2. CxeMaTH'!eCKHA '!epTe:>K K:aMepbl. 
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p H Co 4, 

p 'H C, 3, CxeMaTa'lecKlll! qeproJK MexanaaMa pacmapenHR KaMepbr, pH C, 5, 
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~3 

MeMopSHHbll! oopSTHbil! Knanan. 1. MeMopSHHSR Kpb!WKS Knanana. 2. Peaano
BSR MeMopaaa. 3. Kopnyc Knanana. 4, Pea11nosaR npoKnaaKa, 5, fpaooK co 

mToKoM. 6, KpbimKa HHJKHilR, 7. K <j>opBaKyyMnoMy nacocy, 8, OT 
nn<j><j>yaaoanoro nacoca KaMepbi, 9, 0TKa'IKa aanMeMopannoro npocTpancTsa, 

c-
1 7 I 

qsw 

CxeMa sooaa ny'<Ka B KaMepy: 00 - ocb Kanana, OA - TpaeKTopaR MeaonoB, 
1. MaraaTnaR nanaa. 2. CTOl!Ka MarnaTa KaMepbi, 3. nonroc Mar naTa 

KaMepb!, 4. KaMepa. 
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p B Co 6 
HMnyrr&cnoe pacnpeneneane ny'IKa 

qacTnn, npoxonnmnx qepea KaMepy, nocTpo
eanoe no 523 cnyqanM, 

r I I 

0 

) \._ N'M3d/c 
IDD5DD 50{(](} 

p B Co 7 
¢yHKnnn paapemeHBn, KaanpaTnK cnpaaa 

COOTBOTCTBye~·OllHOMY crryqaro, 

:J ~·j I j j i I I j :1 r1 I I I I 
I 

z~.l x,... 
of' ~2 .i,Q -"' .56 I 10 12 I~ 

P 'n c. 8. I1Mnyn&cnoo pacnpenenenHe no l'ny6Hne ( Z ) KaMephi H no BhiCOTe ( X ) 

Jt"BMI?pbl• 
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p H C, 9, CaUMOK 4-nyqeaoll 3,_03.tlblo DOIIY'l&BHOll BH 40-caHTHMEITpoBOll BO.tlOpOllHOll 
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