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AHHoTaUHSI 

0nHCb!B89TCSI ny3b!pbKOBaSI KaMepa, 'IYBCTBHT9JlbHb!fi 05'beM KOTOpofi HM99T pa3M9pb! 

1x0,5xQ,38 M. KaMepa C03.llaHa LlJ'ISI HCCJ19LlOB8HHfi B nyqKaX '18CTHU OT CHHXp0cP830TpOHa 

Of..1SU1 c aHeprHSIMH LlO 10 Bas. KpaTKOe coo5meHHe o KOHcTpyKUHH KaMepbi 5b!nO c.llenaHo 

/1 I p 5 • 
paHee • a. 0'19H )!{HLlKOCTb!O K8M9pb! M0)!{9T SIBJ'ISITbCSI nponaH HJ'IH Llpyroe B9!U9CTBO, no,ll-

5HpaeM09 B COOTB9TCTBHH C KOHKp9THb!MH. 38Ll8'18MH 9KCnepHM9HTa. B H8CTOSI!U99 Bp9MSI 

KaMepa ycTaHOBJ19H8 B ny'IK9 1T -MeaoHOB c aHeprHeii oKono 5 Bas H .lleiicTsyeT c UHK-

J'IOM 8 - 12 C9K, O,llH8KO 9TO Bp9MSI M0)!{9T 5b!Tb yM9Hblll9HO BO BCSIKOM CJ'Iy'Jae LlO 1 C9K. 

Ha LlJ'IHHe 1M rr -MeaoHbi HJ'IH npoTOHbi c aHeprMeli nopSILlKa 5 Bas saaHMO.lleftcTByiOT 

C nponaHOM C BepOSITHOCTbiO 50 %. 3¢cpeKTHBHOCTb KaMepb! K y -KBaHTaM c aHeprHefi no-

pS1LlK8 H9CKOJ'IbKHX COT9H MaB OK83b!B89TCSI LlOBOJ'IbHO Bb!COKOft H COCT8BJ'IS19T OKOJ'IO 25% 

IHa nonoBHHe LlJ'IHHbi KaMepbii. 3Ta acj:lcpeKTHBHOCTb MomeT 5biTb nOBbilll9Ha Ll05asneHHeM K 

nponaHy Gonee TSimenbiX mH.llKOcTefi HnH nonHoii ero aaMeHofi. K aMepa pacnonaraeTcSI B 

MarHHTHOM none HanpgmeHHOCTbiO 17000 apcTe.ll. To'IHOCTb H3MepeHHSI HMnynbcos 'lacTHU no-

pSILlKa 5 Eas/c, oueHeHHaSI no MHoroKpaTHOMY pacceSIHHIO B nponaHe 

B aToM none ±. 3,2%. 

Ha LlJ'IHH9 1 M, COCTaBHT 

·: 



1. K OHeTpyKUHli KaM epbr 

a/ KoHeTpyKTHBHali exeMa KaMepbi 

05bi'lHO npa Bbr5ope KoHeTpyKuHH KaMepbr rrpHXOJIHTeli y'lHTbiBaTb uenbrli: pliJI JIOeTaTo'l

·Ho llpOTHBOpe'lliBb!X yenOBHH, TaK 'ITO ee OKOH'laTenbHOe pemeHHe liBnlieTeli B !i3BeeTHOH eTe-

neHH KOMIIpOM!ieeHb!M. tJaeTO TaK)Ke o5mee HaiipaBneHHe KOHeTpyHpOBaH!ili 

OIIpeJienlieTeli He05XOJlHMOeTbiD HeiiOnb30BaTb JIOeTyiiHOe o5opyJIOBaHHe. 

aapaHee 

KoHeTpyKTHBHali exeMa OIIHebiBaeMOH IIY3blpbKOBOH KaMepb! onpeJienRnaeb e y'leTOM Tpe-

5oBaH!ili JIOeTaTO'lHOH at}:lci>eKT!iBHOeTH pe!"HeTpaUHH eny'laeB SIJiep~O!"O B3aliMOJieHeTB!iSI, a TaK

me yenoBHlt paaMemealist KaMepbi B aneKTpoMa!"HMTe YIK-3..:.4 

Mbl OTKa3anMeb OT I!pHMeHeHHSI B KOHeTpyKUlili eTeKon 5onbillHX pa3MepOB, HeeyillliX 

Ha!"py3Ky, e TeM 'lT05b! !i35e)KaTb TpyJIHOeTefi, eBSI3aHHb!X C HX H3!"0TOBneHHeM, HaJie)KHOeTbiD, 

Ka'leeTBOM noeaJIO'lHb!X llOBepXHOCTelt H yiinOTHeHHSIMH. 

B OUHebiBaeMolt KaMepe 'lyBeTB!iTenbHbi:fi 05'beM paehona!"aeTeSI BHyTpH 3aillliTHO!"O KO

)KyXa, 3aiiOnHeHHO!"O JlHCTHnn!ipOBaHHOli BOJlOH, KOTOpa·g eny)KHT JinSI pa3I'py3KH eTeHOK 

coey JlS, eOJiep)Kaille!"O pa5o'lyro )K!iJlKOeTb. npH 9TOM eMOTROBb!e OKHa OKa3b!BaroTeSI JlOeTa

TO'IHO yJianeHHb!MH OT 'lyBeTBHTenbHO!"O 05'beMa H MO!"YT 5b!Tb eJienaHbl He50nbill!iMli. 

0JIHOBpeMeHHOeTb H3MeHeHHSI JiaBneH!iSI B BOJle H pa5o'leii )KHJlKOeTH BO BpeMSI paemH-. 

peH!iSI H IIOJl)KaTHSI o5eene'lHBaeTeSI TeM, 'ITO OJIHa H3 eTeHOK pa5o'le!"O eoeyJia KaMepb! Jie

naeTeH noJIB!i)KHO:fi, B JiaHHOM cnyqae B BHJie TaK Ha3biBaeMo!"o "nnaaarome!"o" eTeKna. 

05mast KOHeTpyKT!iBHSSI exeMa KaMepb! li305pa)KeHa Ha pHe. 1a; Ha pHe. 15 llOKa3aHa 

yeTaHOBKa B uenoM B MOMeHT OIIyeKaHHSI KaMepb! B aneKTpOMa!"HHT. 

3aillliTHb!ii KO)KYX /6/ e HaXOJlSIIlle:fiest, B HeM pa5o'le:fi KaMepofi yeTaHaBnHBaeTeSI Ha · 

nonrocHOM HaKOHe'lHMKe /7 I aneKTpOMa!"HMTa H )KeeTKO rrpHKpennReTest K IIoeneJIHeMy. Oeae

weHMe 'lyBeTB!iTenbHO!"O 05'beMa KaMepb! llpOH3BOJIHTeSI JlBYMH HMIIynbeHb!Mli naMIIaM!i qepe3 

OTBepeTHSI B JlHHWe KO)KyXa, a cPOTO!"paci>MpOBaHHe - meeTbiD OJl!iHaKOBb!MH 05'beKT!iBaMH Ha 

JIBe napannenbHbre ct>oTorrneHK!i qepea OTBepeTHst B KpbimKe Ko)Kyxa. CHeTeMa paemHpeHMst 

/1 I BhrHeeeHa sa IIpeJienbl aneKTpoMa!"HMTa H eoo5waeTCH e KO)KyXOM npH noMOWH nepexoJI

Hoii Tpy5br /2 I. 

5/ Pa5o'laH KaMepa 

Pa5o'lali KaMepa npeJieTaBnlieT eo5oii TOHKOeTeHHyro npliMOy!"OnbHyro K0005Ky, yKpenneH

Hyro Ha 'leTbrpex pe!"ynMpyeMbix onopax BHyTp!i KO)Kyxa. BHyTpeHlili noaepxHoeTb pa5oqefi 

KaMepb! TWaTenbHO OTnon!ipOBaHa. Caepxy KaMepa 3aKpb!Ta TOHKOii /2 eM/ HellOJlB!i)KHOH 

x/ nepBoHa'lanbHO aneKTPOMa!"HHT npeJIHaaHa'laneli Jinli JIPYI'HX ueneii /eM. IO.n.Bax

pyillliHo M.C. KoaoJiaea, B.B. PO)KJieeTBeHeKMii, P.M. Cynstea, A.YI. ¢HnHnnoa. MaTepHa

nbi eoaewaHHli no TpeKOBbiM KaMepaM • OYJ.HI-1, P-~30, Bbiii. 1 I,eTp.ll6,.Uy5Ha, · 1958/; 
BrroeneJieTBHH 5bma paapa50TaHa HOBali eHeTeMa llHTaHHSI Ma!"HliTa.CO epeJIHeft MOWHOeTbiD 
2,2 MaT, yJioaneTBOpstrowaR HamHM ":pe5oBaHHliM. 
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p ll c. 16 

05UIHll BH,a MeTpOBOH IIY3blpb.KOBOH KaMepbi, aneKTpOMarHHTa ll BCIIOMOf'llTen&HbiX 
ycTpOHCTB. 

cTeKnHHHOH rrnacTnHoii, a CHH3y K Heft Ha yrrpyroii KOn&ueBoii .ana~parMe rrpnKperrneHo no~-

BHmHoe - "rrnaBaromee" CTeKno. Ha pnc. 2 IIOKa3aHo KperrneHne rrnaBaroiuero CTeKna K 

HHmHeMy cpnaHuy pa5o'Ieii KaMepbi. 

p ll c. 2 

Y rrnoTHeHne rrnaBaromero cTeKna. 

BepTHK8nbHblll xo.a CTeKna, He Bbi3biB810IUHH OII8CH0f'O H8THmeii:H5I pe3HHbl, COCTaBn5IeT 

40 MM, 'ITO COOTB9TCTByeT H3M9HeHHIO 05'beMa KaMepbl IIpllM9pHO Ha 6%/12n./.Bo Bp9M5I pa-

50Tbl IIOnomeHHe CTeKna KOHTpOnHpyeTC£1 H9CKOnbKllMll sneKTpOKOHTaKTHb!Mll yKa3aTengMH ypOB

HSl. KpoMe aToro, Ha rro.aanmHbiX cpnaHuax ycTaHoBneHbi crreuHan&Hbie yrropHbie rrnacTHHbi, Hc

rron&ayeMbie ,ang cpHKCHpoBaHH£1 rrnaBaromero cTeK.l'!a B KpaiiHeM BepxHeM rronomeHHH. 
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a/ HapyiKH&Ifi KoJKyx 

Hapyn<HbiH KOIKYX /eM, puc. fa/, Bocnp!IHI!Ma!OU.li!H BCIO Harpy3KY OT BHyTpeHHero .llaB

neHUH, npe.llcTaB1IS!9T COOOH pa3'b9MHbiH pe3epayap, COCTaB1I9HHblfi U3 .llBYX UU1IHH.llpH'19CKHX 

qacTeii - Kpb!WKU /3/ u Kopnyca /5/ I C08.llHH9HHbiX Me>K.llY coooii cpnaHuaMH /4/. TopueB&Ie 
. I 

'laCTH Kpb!WKU U KOpnyca 3aKpb!Tbl npuBapHbiMH 91I1IUnTH~9CKIIMU CT9HK8MII, LlnS! YB91IH'I9HHSI 

npO'IHOCTH KO>Kyxa Ha ero BH9WH9H noaepXHOCTII ycTaHOB1I9Hbl peopa IK9CTKOCTII, KOTOpb!e 

cBH3biBaiOT aneMeHTbi KoiKyxa c cpnaauaMII, 

Bcs> KOHCTpyKlli!S! KOIKyxa SIB1ISieTCS! CBapHOH II II3rOTOB1IeHa II3 Hep1KaB910lll9H HeMar

HHTHOfi CTa1III MapKH 1Xl8H9T. Ha.oeiKHOCTb CBapHbiX C09.lliiH9HIIH IlpOBepeHa C noMOlllb!O 

Tt!OMHHecu 9HTHOrO II peHTreHOBCKOrO KOHTp01IH 1 OXB8THBwero He MeHee 8q% BC9X .llOCTyn

HbiX WBOB, 

~9H30M9Tp1I'19CK09 'ncC1I9.llOB8HU9 rnaBHbiX necpopMaUIIH nOK8381I0 1 'ITO BCS! KOHCTpyK-

UIISI1 o6na.oaeT H900XO.llHMbiM 3aiiaCOM HpO'IHOCTH no OTHOW9HIIIO K CT8TH'I9CKOMy Harpy>KeHUIO 
. 2 

BHyTp9HHHM .ll8B1I9HIIeM .llO 40 KrfcM, 

npe.oMeTOM OCOOOH 3800Tbl ObinO yn1IOTH9HU9 CT9K01I B OKHaX .ll1IS! OCB9lll9HIIS! H cpOTO

rp?cpRpOBaHIIS!, KaJK.ooe TaKoe OKHO /eM. puc. 3/ 3aKp&raaeTcsr nnacTRHofi II3 oprcTeKna 1 

KOTOpaH y n1IOTHS!9TCS! Kpyrnofi pe31IHOBOH npOK1I8.llKOH 1 ooneraiOlllefi e~ IIO TOpUy. 

flmNoccpepa 

fl If ? 
f/ CmeK.no ?{ 

ffj/ft 
/f j{ ;f 

;f 

Co a a 
p H C. 3 

;y' n1IOTH9HU9 OKHa .ll1IS! cpOTOrpacpRpOB8HHS!, 

;! 
f'{ 

t PpaS. 

npoKna.oKa CIKIIMaeTcsr M91K.llY naTyHHbiMII K01IbU8MII I nl I HapyiKHaH cpopMa KOTOpb!X coa

na".oaeT c npocpaneM OTaepcTIIsr a KpbiWKe, H M9.llHbiMII I M I I TO'IHO no.oorHaHHbiMII no Top

uy CTeKna, II o6«?.cne'IIIBaeT Ha.oe IKH.YIO repM9TII'IHOCTb. To'IHOCTb II II.ll9HTII'IHOCTb ycTaHOBKII 

BC9X CT9K01I . .ll1IS! cpoTorpacpnpoaaHIIS! no OTHOW9HIIIO K OnOpHOfi n1IOCKOCTII n aepx~eii Il1IH-

Tbl Kpb!WKH KOIKyXa 009Cn9'11IB89TCS! TeMI 'ITO 38.ll91IK8 CT9K01I B H9M SIB1ISI9TCSI B 113B9CTHOI!: 

Mepe H91K9CTKOfi II CT9K1I8 nocne no.oa'IU BHyTpb K8M9pbl .ll8B1I9HIIS! Il1IOTHO Ca.llHTCS! Ha 

TO'IHO cpHKCIIpOB8HHbl9 no OTH0lll9HIIIO K Il1IOCKOCTII n Hapy1KHbl9 cpnaHUbl, nocne.oaee oo

CTOSIT91IbCTBO SIB1IS!9TCSI B9CbMa cyu.reCTB9HHbiM 1 nOCK01IbKY TSKIIM Oopa30M ycTpaHSIIOTCSI 

B03MOIKHbl9 OnTII'I9CKII9 IICKa>KeHHSI, Bbi3B8HHbi9 Henapa1I1I91IbHOCTb!O noaepXHOCTel!: CT9K01I 

B pa31IU'IHb!X OKHaX. 
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2. CucTeMa pacumpeHHSI 

CncTeMa pacLUnpeHHSI o5ecrre'!HBaeT BhiCOKYIO cKopocTb H3MeHeH!{SI aaBneanSI B KaMepe 

BO BpeMSI paCLUHpeHHSl H C}KSTHSI pa5oqeiJ: /KHLlKOCTH H aeil:CTByeT B pe/KHMe OI'p8HH'IeHHSl 

no aaBneHHIO. 

K OHCTpyKTHBHbie rrapaMeTphi pacLUHpHTenbHoro ycTpoil:cTBa 5brnn orrpeaeneHbi pacqeT

HhiM. IIyTeM Ha OCHOBe peLUeHHSl CHCTeMbi ypaBHeHHH I'HLlpOI'830LlHH8MHKit, OIIHCbiBSIOlUell: ero 
. xl 

pa6oTy COBMeCTHO C KaMepoll: • 

05LUHfi BHLl CltCTeMbi paCillltpeHH!I IIOK838H Ha pn:c. 4a. 'Ha pHC. 4a lt305pa/KeH MeXaHH3M 

n:aMeHeHn:SI. aasneHHSI KaMepbi B co5paHHOM Bnae. 

5 6 7 

P n: c. 4 a 

05LUaSI cxeMa cncTeMbi pacLUHpeHHSI. 

Ero ocHOBHhiMH yanaMH SIBnSIIOTCS! lpn:c. 4al rrepexoaHaSI Tpy5a 11 I, pacLUn:pn:Tenb 121, cTa-

5nnnaaTop 141 H rnaBHhri!: KnarraH 151, Ha ·KOTo.poM yt:TaHoBneHbi rnapa~nH'!eCKHfi aeMrrclJep 

181 H aneKTpOMSI'HHTHbifi .~narraH 1151. 

rnaBHhifi LlHcPclJepeHUHSnbHbiH KnarraH 151 SIBnSieTCS! Han:5onee BS/KHOfi '!SCTbiO .Beet!: CHC-

XXI ' 
TeMbi paCLUHpeHit!I • B rrpeacTaBneHHOH Ha pHC. 4 KOHCTPYKUHH KnarraHa orrepaUHH BbiXno-

rra H IIOLl/KSTH!I COBMeLUeHbi rrplt IIOMOlUH IIOLlBH/KHOI'O aneMeHTa - 30nOTHHKa 161. nepeMe

lUS!ICb lt3 OLlHOI'O Kpai!:H9I'O IIOnO/KeHH!I B Llpyroe, 30nOTHHK OCYlU9CTBnS!eT IIOIIepeMeHH09 

COeLlHHeHHe 05'beMa VP paCLUHPH_Ten!I nn5o C HCTO'!HHKOM BbiCOKOI'O LlSBneHH!I BO 

BpeMSI IIOLl/K.STHS!, nH60 C rnyillHTeneM B MOMeHT BhiXnorra. :YrrpaBneHite 9TH Mit CT~LlHRMH 

LlBH/KeHHS! IIpOH3BOLlHTCSl Ilplt IIOMOlUH aneKTpOM8I'HitTHOI'O KnarraHa, ycTaHOBneHHOI'O B 

l-oll: CTyiieHH •. npn BbiXnOIIe rpH60K I 131 aneKTpOM8I'HHTHOI'O KnarraHa OTKpbiBaeT OTBepCTHe 

1141, C005LUaiOIUee 05'beM V
1 

1-ll: CTyiieHH C aTMOCclJepofi, .H 30nOTHHK 161 IIOLl B03Llefi-

CTBHeM HeCKOKIIeHCHpOBSHHOI'O LlBBneHH!I qTXOLlHT BIIpaBO, COeLl~H!ISl 05'beM 

IIeHH C rnylUHTeneM. nplt IIOLl/KSTHH I'p1t50K 1131 38KpbiBaeT OTBepCTite 1141, LlSBneHHe B 

1-a cTyrrean: BOapacTaeT, 1t aonoTHHK B03BpawaeTCSI B HcxoaHoe rrono/Keane. 

XI n · 5 " 5 . OLlP<;' HOMy paCCMOTpeHRIO STOn 38Ll8'!H yaeT IIOCBSILUeHa OTLlenbHSSl CTSTbSI. 

XXI 
Pa50Ta KnarraHa rrpeaBapnTenbHO 5bma orrpo5oBaHa aa MOLlenH, KOHCTpyKUHSI · 

KoTopoll: orrn:caHa paHee Ill. · 
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CoBMeweHne onepaunii pacwnpeHHSI n noa>KaTHSI B npeaenax oaHoii KOHCTP.YKUHH npn 

ITOMOIUH ITOL(BHH<HOI'O 30ITOTHHKa He BHOCHT HHKllKHX OI'pllHH'!eHHll B pa6oTy BCefi CHCTeM bl 

paCillHpeHHSI. nocKOITbKY, OL(HaKO, Mace a 30/lOTHHKa BeiTHKa /"' 7 ,KI' /, a CKOpOCTb ero B Mo

MeHT OCTaHOBKH lBO BpeMSI Bb!XITOna/ L(OCTHraeT 18 MICeK, TO L(HHaMH'!eCKHe HanpS!)KeHHSI, 

B03HHKaiOmHe npH yaape 30ITOTHHKa 0 KpbllllKY KnanaHa, OKa3biBaiOTC5! BeCbMa 3Ha'!HTenbHbi

MH. nosToMy .[(ITS! npeaOTBpameHHSI pa3pyweHH5! MaTepnana KOHCTpyKUI1H 6bin npHMeHeH I'HL(

paB/lH'IeCKI!ii L(eMn<j:lep, ycTpOMCTBO KOTOpOI'O SICHO 113 pHC. 4a. 30J10THI1K rnaBHOI'O K/1aiTaHa 

B KOHUe CBOero L(BHa<eHHSI HaTa/1KHBaeTC5! Ha TapenKy /7/ ITOL(BH}KHOI'O ITnyHa<epa /9/ 1 H 

aanbwe OHH ITepeMemaroTcSI BMecTe, ap occenbHOe oTBepCTHe /12/ nnyHa<epa HaxoaHT Ha 

HeiTOLlBHa<Hbiii "ITaneu" ciTeuuanbHoro ITpo<j:lunSI /11/; cBo6oaHoe ceqeHue apoccenbHOro oT-

BepcT 1151 HeiTpepbiBHo yMeHbruaeTCSI, aaBneHue M acna B aeMn<j:lepe · B03 pacTaeT
1 

u ITpoucxoanT 

nnaBHoe TOpMOa<eHHe. nocne ITOITHOM OCTaHOOKI! 30ITOTHHKa B03BpaTHa5! ITpya<uHa /10/ OTBO

L(HT nnyHa<ep B acxoaHoe /pnc.4a/ ITOnoa<eHue. 

LleMIT<j:lnpoBaHue ocymecTBnS!eTcSI Ha ITocneaHeM yqacTKe I .. 3 eM I aBrra<eHHSI 30noT

HHKa H ITpoaona<aeTCSI OKOnO 10 MCeK. no/1HOe BbiL(e/1eHue SHeprHII ITpH STOM COCTaBnsteT 

150 KrM.
1

a MaKCHManbHOe aaBn&Hue Macna npu Bhl6paHHOM ITpo<j:Jane "ITanhua" aocTnraeT 

200 aTM. 

nepBoHa'!a/1bHO, KOI'L(ll KaMepa aeiicTBOBana B pea<HMe orpaHH'IeHHSI ITO 06beMy, B pac

lUHpnTe/1bHOM ycTpOHCTBe OTCyTCTBOBan CTa6J1ITI13aTOp /4/; KnanaH ITpHcOeL(UHSIITCSI HeiTocpea

CTBeHHO K pacmupuTe/110
1
li CTeiTeHb pacmupeHI15! OITpeaen5!/18Cb Be/1H'IHHOM 06beMa VP /pHC. 4a/ • . 

npu pa6oTe B TaKOM pea<HMe B MOMeHT OKOH'!llHHSI pacmnpeHHSI ITp011CXOL(l!ITO pe3K0e TOpMO-

a<eHue ITOToKa BOLl hi B ITepexoauoii Tp y6e 
1 

u B03HHKan cnnbHbrii ruapaBnuqecKnfi yaap 

KpaTKOBpeMeHHOe ITOBbiWeHHe L(aBneHIISI B 06beMe BOL(bl1 ITpnneraiOIUCM K L(aa<j:lparMe /3/ 
xl 

pacm upuyenSI • nocneaHee 06CT05!TenbCTBO 3aTpyL(HS!eT HCITOITb30BaHae pacm HpHTelfbHOI'O 

ycTpOllCTBa B pea<aMe OI'p8HH'I9HIH! ITO 06beMy. YJ .[( eg HCITOITb30BaHH Sl CTa6!1/11138TOpa 3aKniO

qaeTC5!' B TOM, 'IT06bi ITpOH3BeCTH ITOnifOe TOpMOa<eHHe ITOTOKa BOL(bl B ITepeXOL(HOfi Tpy6e 

ITpea<ae, qeM L(Ha<j:lparMa paCWHpHTenSI OITYCTHTCSI Ha e!'O BHelUHIOIO pemeTKY. LlnSI STOI'O 

BbrxnoiT Bo3ayxa H3 o6beMa V P pacmn:pnTenSI ITpOH3Boan:Tc5! nnmb ao Tex ITOp, noKa aaB-

neHne PB(t) B ueM ue cHH3HTCSI ao BenH'IHHbi PB (t) =PeT. , KOTopaSI ycTaHaBnnBaeTcSI 

B 6annaCTHOM 6annoHe CTa6HITH3aTopa. 8 STOT MOMeHT UHITHHLlpH'!eCKaSI L(Ha<j:lparMa CTa6n:nn

3aTopa OITYCKaeTCSI ua ero pemeTKy, ITOcne qero aaBneHue B o6beMe V 
p 

cSI Ha IIOCTOSIHHOM ypoBHe P cT. • LlanbHeil:mee pacmupeHne ITponaHa ao paooqero aaBne-

HilS! p 
p 

ocymecTBnS!eTCSI 3a C'!eT SHeprHH ITOTOKa BOL(bl, HaKonneHHOll e10 K MOMeHTy Ha-

'!ana CTa6HITH3aUHH. 

xl 
CKopOCTb ITOTOKa BOL(bl B Tpy6e W OITpeaen51eTC51 6b!CTpOTOll II3MeHeHHS! aaB.lleHHSI 

B KaMepe dpjdt • nocKOITbKy B HlllUHX yCITOBHSIX dpj dt BenHKO /103 aTM/ceK/, TO, 

KaK ITOKa3aiTH paC'!eTbl, K MOMeHTY OCTaHOBKH STa CKOpOCTb OKa3biBaeTCSI BeCbMa 3Haqn:TeiTb-

HOii I W = 12 MiceK!. Benn'IHHa aMITnHTyahr ruapaEnH'!ecKoro yaapa, onpeaenSieMaSI H3 

COOTHOWeHHSI i'lp=Wpc / p H c - ITITOTHOCTb BOL(bl H CKOpOCTb 3ByKa B Hefi/, 

L(OCTHI'aeT ITpH STOM }8Q-2QQ aTM, a BbiL(enSieM·afl ITpH yaape SHepi'HSI /1Q3 KI'M/ BITOITHe 

L(OCTaTO'!Ha, 'IT06bi Bbl3BaTb ITepenanpSia<enne B MaTepn:ane KOHCTpYKUHH. 3TH pac'!eTbl IToa-

TBepa<L(eHbl SKCITepn:MeHTaMH, Bb!ITOITHCHHb!MH C ITOMOlUb!O L(aT'IHKOB L(aBJI.ei!HSI H ITpOBOITO'!HbiX 

Te!}30MeTpOB, ycTaHOBneHHblX B COOTBeTCTBYIOlUHX MeCTaX yKa3aHHbiX ycTpOil:CTB. 
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.... 

Ha pHc. 5 rrpHBe.aeHa ocrmnnorpaMMa H3MeHeHIIH .aaaneHHSI BHyTpll KaMepbi 

np11 pacwHpeHiiH c HCIIOllh30BaHIIeM cTa611ll113aTopa. 

p II C. 5 

OcuHnnorpaMMa H3MeHeHHSI .aaBneHHH B KaMepe. 

lk (t) 

npo.aomKHT9nbHOCTh CIIa.[la .UaBll9HHSl OT pk' = 24 aTM LIO paOO'HH'O p p =·1Q aTM 

COCTaBllS19T OKOllO 25 MCeK. BpeMSI HapacTaHHSI .[laBneHHSI LIO HCXO.[lHOf'O 3Ha'leHHSI -35 MCeK. 

BpeMSI 'IYBCTBHT9llhHOCTH orrpe.aemieTCSI OCHOBHb!MH KOHCTpyKTHBHhiMH rrapaMeTpaMH KaMepb! 

11 CHCT9Mbi paCWHpe.HHSI, HO 3aBHCHT TaKme OT B9llH'IHHbi CTa6HllH3Hpy!OIU9f'O .[laBneHHSI H 

IIpOLlOll)KHTe nhHOCTH CTa6HllH3aUHH /BpeMeHH aa.aepmKH · Ha'lana UO.[l)KaTHSI/. 06 bi'IHO BpeMSI 

'IYBCTBHTellbHOCTH BbiOHpanOCh paBHhiM 7 - 8 MCeK. 

CyruecTBeHHoit oco6eHHOCTh ~ KpHBofi P k (t) , UOKa3aHHOfi Ha PHC. 5, S!BllSIIOTCSI 'leT-

KO Ha6nro.aaeM bi9 OCUHllllSIUHH .UaBneHHSI B KaMepe, KOTOpbi9 IIpOHCXOLISIT C '!aCTOTOit 

-1 x/ 
Wo = eo ceK I To = 70 MCeK/ • Konet5aHH? 9KCIIOH9HUHallbHO 3aTyxaroT co BpeMe-

-1 
HeM B.Cll9LlCTBHe Tp9HHSI; K09cpcpHUH9HT 3aTyXaHHSI paBeH b = 10 ceK • ¢>H3H'!eCKHit CMbiCll 

aTHX KoneoaHHit nerKo yHCHHTh, rrpe.acTaBHB, 'ITO rrporraH SIBnHeTcSI KaK Obi ynpyrofi npymHHOil, 

.aefiCTBYIOIUeit Ha HH9pUHallhHYIO Macey BOLlbi /60/lbWaSI 'laCTh KHH9TH'I9CKOfi 9HeprHH UpHOO

peTaeTCSI BOLIOit, HaXOLISIIU9HCSI B rrepeXO.[lHOit Tpyoe/ • 

. HAliH"iH9 yKa3aHHhiX KOne6aHHfi B CHCTeMe KaMepa-paCWHpHTellbHOe ycTpOfiCTBO, KAK Obi-

. .·. ~/ 6 ~ 
110 '·iiOKa3aHO HaMH paHee , MO)K9T biTh HCUOllh30BaHO .[lliSI C03.[laHHSI BbiCOKOS~9KTHBHOll H 

SKOHOMH'IHOit IIY3b!pbKOBOfi KaMepbi, .aeficTByiOIUefi B pemHMe aBTOKOneoaHHit. 

3. OcBeweHHe H ¢oTorpaq?HpOBaHHe 

Paoo'IHil oo'beM KaMephr ocBewaeTcH LIBYMH HMnynhCHhiMH naMrraMH Vlctln-4000 qepea 

BOC9Mb OKOH, paCUOIIO)K9HHb!X LIBYMH pSI.UaMH B HH)l{Hefi 'IaCTH KOpUyca. BciibiWKa .CB9Ta npo

HCXOLIHT UpH pa3pSILIK9 'lepea Kam.ayro naMIIY 9MKOCTH 100 MKcp, 38pSimaeMofi .[lO HaUpSI>Ke

HHSI 2000 B. 

x/ 
f'PI.aporaao.ae:HaMn'lecKoe paccMoTpeHe:e npouecca pacwHpeHIIH rroKa3biBaeT, 'ITO qac-

TOTa Wo , SIBIISIS!Cb 'IBCTOTOH COOCTB9HHbiX Kone6aHHfi )Kif.[lKOCTII B CIICTeMe KaMepa-pac-

WIIp11T9llbHbifi MexaHII3M, OUpe.aenSieTCH reoMeTpllefi KaMepbi .If paCWHpHT9llbHOf'O MeXaHH3Ma, 

a TaKme cpH3H'I9CKIIMH CBOllCT.BaMH )KH.[lKOCTefi, 3aiiOllHSIIOWHX KOmyx H nepeXOLIHYIO Tpyoy. 

l.iacTOTa w0 orrpe.aenHeTcSI Bhrpa)K9HIIeM 

Wo = v"F;;-/-;-;(:7k--;;V,:-:-+--:-k-~V---.)-p"e 
· n B B 

B KOTopoM F H e -rrnowa.ab norrepe'IHOro ceqe HHH 11 .anHHa rrepexo.aHoii Tpyohr, k H V 
-KOScpcfJIIU119HTbi C)KHMa9MOCTH H 00ob9Mbl rrporraHa H BOLlhi, a P - IlllOTHOCTb BO.[lbl, 
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0KHa LJ:ml OCBeweHHSI 38Kpb!Thl IliiOCKO-BOI"'HYThiMII lliiiiHH.UpH'!eCKHMH IIHH38MH H3 opr

CTer.:na, YCT8HOBI!eHHhiMH TaK, '!TO OCH HX BHewHHX IBOI"'HYTb!l<;/ IlOBepXHOCTeil: paCilOIIa!"'a!OT

.CSI Ha OLJ:HOH IlpS!MOH, COBI18LJ:aiOweil: C OChiO HMilYIIhCHOH l!aMilh!,nHH3hl cpOpMHpyiOT CBeTOBOll 

IlY'!OK TaKHM 06pa30M, '!TO 6onee IlOIIOBIIHbl pa60'!e!"'O o6-beMa OCBewaeTCSI Ka)KLJ:OH l!aMilOll, 

!lnSI cpOTO!"'pacpnpoBaHHSI HCI101lh3yeTCSI cpOT081111apaT, KOTOpb!ll COCTOHT H3 weCTH O.UHHa

KOBb!X 06'beKTHBOB H LJ:ByX neHTOilpOTSI)KHhiX MeXaHII3MOB, ycTaHOBI!eHHbiX Ha MaCCIIBHOll MeTan-

1IH'!eCKOfi 111IHTe, )KeCTKO CBSI38HHOfl C Kpb!WKOll KO)KyXa KaMepb!, 3LJ:eCb )Ke p8CilOIIa!"'810TCSI 

LJ:Ba ycTpOHCTBa Ll11!1 IlOJJ:'beMa nefl!!forrpOTSI)KHblX· MeXaHH3MOB, HCI101Ih3yeMbie IlpH CMeHe Kac

ceT, nmrTa BbiCT8BIIS!eTCH rrapannenbHO BepxHeMy CTeKny pa6o'!eii KaMepbl H 38UlHTHb!M 

CTeKI!aM B KpblWKe KO)KyXa II cpHKCHpyeTCSI B STOM rrono)KeHHH. C'beMka 11p0H3BOLJ:HTCH !Ia 

LJ:Be 80·-MnnmiMeTpOBbie rrepcpopnpoBaHHhie aspocpoTorrneHKn Tnrra "nanxpoM 10", '!YBCTBH-

Tel!bi!OCTb!O LJ:O }200 ea.rOCT, EMKOCTh KacceT COCT8BJIS!eT OKOIIO 120 M, 

06'beKTHBbi o6pa3yiOT TpH OCHOBHbie CTepeorrapbl C 6asaMH B
1 

= 400 MM; paCCTOSIHIIe 

Me*LJ:Y cTepeonapaMn paBHO B
2 

= 300 MM, YKasaHHhie pasMepbi BhiLJ:ep*aHhi c TO'!HOCThiO 

LJ:O 0,04 MM. 

nocne YCTaHOBKH cpOTOKaMep C 06'beKTHBaMH 118 111IHTY 6bi~H H3MepeHbi z -Roopan-

HaTh! yrnoB rrpeL(MeTHhiX cTeKon n orrpeaeneHa nenapannenbHOCTh oceil: Ka)KLJ:Ofi cTepeonaphi. 

MaKCHMaJlbHOe 3Ha'!enne sToil: Benn'!nHhi II& rrpeBocxoanT 0,5'. HerrepneHLJ:HKYIIS!pHOCTh rrpo-
. 0 

LJ:OJlb HOi!: H rronepe'!HOH 6as XapaKTepHsyeTC S1 Bei!H'!!!H8MH y I OTKIIOHeHHSIMH OT 90 I, KO-

TOpbie paBHhl: Y1 = 12", Y2 = 10 n YJ =-25" (.ung 1-U:, 2-tt n 3-tl: cTepeonap 

COO":'BeT CTBeHH~. 

l1crrol!b30BaHne mecTn o6'beKTHBOB anSI cpoTorpacpnpoBaH.liSI pa6oqero o6'beMa, 6esycnoB

HO, YCIIO )!{!ISleT KOHCTpyKilHIO CTepeocpOTOKaMepbl H B HeKOTOpOfi CTerreHH 3aTpyLJ:HS!eT npo

CMOTp H o6pa60TKy. O.al!aKO LJ:aHHOe KOHCTpyKTIIBHOe peweHne OllpaB.UhiBaeTCSI IlOI!y'leHHeM 

H306pa)KeHHH, MaKCHM81lhHO CB060.UHO!"'O OT pa31lf!'!Hb!X a6eppa!ll!ll H B Oco6eHHOCTH OT 

LlllCTOpC!il!, 

06bi'!Hhie Tpy.aHoCTii cpoTorpacpHpoBaHHH c OTHOCHTenbHO He6onbworv paccTOHHHSI 

I = 100 eM, yron speHHSI 2 f3 = 90° I BospacTaiOT B 11aweM cnyqae B CBH3H c TeM, '!TO 

C'beMKa npOii3BOLJ:IiTCSI '!epe3 H9CKOIIbKO OllTH'!eCKH pa3HOpO.UHhiX cpe,a, npnMel!eHne B 8TiiX 

ycnOBIIHX 06bi'!HbiX WllpOKOYI"'OIIhllhiX 06'beKTHBOB, H811piiMep TIII18 "Pyccap-29" li1lli "Pyccap-

33" 1 11pHBO.U!!T 1 K8K 110K83biB810T pac'!eTbl, K ne.uorrycTHMO 601lbWI!M IICK8)Kei!HSIM, nosTOMy 

110C1le npoBeLJ:eHiiSI OUeHOK pa31lll'!Hb!X HCKa;.KeHHll 6b!J10 IlpiiHSITO peweHiie 06 II31"'0TOB1leHHii 

Clle!lHa1lbHhiX 06'beKTIIBOB 1 y .UOBI!eTBOp S!lOUlliX H8WHM YCIIOB!!SIM cpOTO!"'pacpiipOBaiiHSI, 

I 
YiCI101lb3JeMbie HaMH cpOTOI"'paMMeTpH'IeCKiie Kal)J.epbl "rii.apo-Pyccap 4" paCC'lliTaHbl H 

H31"'0TOB1leHbl B neHJiHI"'paLJ:CKOM YiHCTI!TyTe TO'IHOil: MeX8HIIKii H OllTHKH IlOLJ: pyKOBO.UCTBOM. 

npocp. M.M. PycHHOBa. 

l13BeCTHO, '!TO pacqeT W!!pOKOY!"'OJlbHOI"'O 06'beKTiiB8, II03B01IS110Ule!"'O nony'!HTb Ka'!eCT-
. 0 . 

BeHHOe II HeHCKa)KeHHOe H306pa)KeHne Ll1ISI YI"'•"IOB 3peHHSI 2 {J > 40 1 SIB1ISI9TCSI '1pe3Bhi'!afiHO 

cnO)KHOil: sa.aa'leil:. C y'!eTOM sToro KoppeKnng .ancTopcnli n apyrnx a6eppannil: Bhm~nHeHa B 

o6'beKTHBax "rn.apo-Pyccap 4" He .anH non11oro yrna sp~HHSI 2 {:3 
tl . 

= 90 , a nnwh B ero 

'!aCTH 2{:3 ~ 40°, 06'beKTHBbl 1103B01ISI!OT IlOIIy'!HTb Ka'!eCTBeHHOe H HeHCKa)KeHHOe H306pa-
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:lKeHHe cne.llOB qacTHU B rrponaHe c IIOKa3aTeneM rrpenoMneHHH n 

poBaHHH qepe3 cnoil: BO.llbi H '= 675 MM I 
-B 

n5 = I ,32701 H CTeKna 

1,2300 rrpH ¢oTorpaqm

h,c. = 120 MM 

I nc = 1151631. 06'beKTHBbi HcrrpaaneHbi Ha .llHCTopcHIO H a6eppauHH-.llnH cpe.llHeil: rrnocKOCTH 

KaMephl IBenH'fHHa OCTaTO'fHOH .llHCTOpCHH B 9TOH IInOCKOCTH HnniOCTpHpyeTCH KpHBOH Ha 

pHc. 61. ¢loKyCHbie paccTOHHHH o6'beKTHBOB B B03.llyxe paBHbi 

I 

/ 
80 - / 

90 I 
I 

~0 

20 

ll'j 
- oz a 

~ 
qz 0,4 

p H C. 6 

F = 95 160 MM 1 yron apeHHH 

I 

3aBHCHMOCTb OCTaTO'fHOH ,llHCTOpCHH Ay' OT pa.llHyca BeK1'0pa y' TO'fKH Ha rrneHKe. 

0 2{3 = S7 , .llHaMeTp .llHa¢parMbi rrnaBHO perynHpyeTcH OT 1,14 .llO 11 14 MM. YaenH'feHHe 

X 
,llnH cpe,llHel!: IInOCKOCTH KaMepbl paBHO 0 1 13-. Ka.llpbl UeHTpanbHOli: H Kpail:HHX CTepeorrap HMeiOT 

2 2 
pa3Mepbl 137 X 70 MM H 90 X 70 MM 1 COOTBeTCTBeHHO. 

Hao6pa:>KeHHe 1 rronyqaeMoe Ha Ka.llpax ueHTpanbHOli: cTepeorrapbi 1 oxsaTbiBaeT rrpaKTH'fea

KH secb o6'beM KaMepbi 1 a .llBYX Kpail:HHX cTepeorrap - HeCKOnbKO 6onbme rronoBHHbi o6'beMa. 

noaTOMy cP0TOT'pa¢HH UeHTpanbHOil: CTepeorrapbl HCIIOnb3yiOTCSI KaK ,llnSl IIpOCMOTpa1 TaK H .llnSI 

o6pa60TKH 1 a Kpail:HHX CTepeorrap - TOnbKO JlnH o6pa60TKH. 

Bo BpeMH pa6oqefi clieMKH BMecTe c TpexaMH ¢OTorpa¢HpyiOTCH perrepHhle rrepeKpecTHSII 

HaHeCeHHbie Ha BepXHee H HH:>KHee CTeKna· pa6oqefi KaMepbl. no H3MepeHHbiM KOOp.llHHaTaM 

9THX rrepeKpeCTHfi B IIpOT'paMMY pa<;:'feTOB BHOCSITCH IIOIIpaBKH 1 o6ycnOBneHHbie H3MeHeHHHMH 

IIOKa3aTeneil: rrpenoMneHHR IIpOIIaHa IJ BO.llbl. B Ka.llp BIIe'faTb!BaiOTCR TaK:>Ke KpeCTbl 1 HMeiO-

WHeCSI Ha rrpe,llMeTHblX CTElKnax o6'beKTHBOB, KOTOpbie HCIIOnb3yiOTCSI B Ka'feCTBe 6a3HCHOil: 

CHCTeMhl IIpH BOCCTaHOBneHHH IlpOCTpaHCTBeHHOli: KapTHHbl C06b!THfi; rro· '9THM :>Ke rrepeKpeCTH

SIM BHOCSITCSI IIOIIpaBKH Ha yca.llKY rrneHKH • 

.llnsr BH3yanbHOT'O Ha6niO.lleHHH 3a pa6oTofi KaMepbi Ha aepxHefi KpbiWKe Komyxa ycTaHaB

nHBaeTcSI rrepe.llaiOruasr TeneBH3HOHHaSI KaMepa nTY-QM 1 a TaK:lKe 3pHTenbHaSI Tpy6a C 6HHO

KynsrpHOl!: HaCa.llKOl!:. 
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4. YnpaBneHHe H cHrHanHaauHH 

C~tcTeMa ynpaBneHHH H cHrHa1IH3aUHH KaMepbi, cocpe.z:r:oTO'IeHHaH .Ha nynhTe ynpaBneHHH, 

COCTOHT H3 sneKTpOHHOH CXeMbl ynpaBneHHSI, peneHHOH CHCTeMbl CHI'H81IH3aUHH It H3MepHTe1Ib-

Hb!X cxeM. 

3neKTpOHH8SI CXeMa npe.z:r:H83H8'IeHa L{1IH 8BTOM8TH'IeCKOI'O ynpaBneHHH pa60'IHM UHK1IOM 

K8Mepb! It CHHXpOHH38UHH 9TOrO UHK1I8 C yCKOpHTeneM. CxeMa Bbiii01IHeHa TaKHM o6paaOM 1 'ITO 

ee nepHOD:H'IeCKHH aanyCK MO:>KeT ocyruecTB1IHTbCH 1IH60 CTapTOBbiMH HMIIY1IhC8MH, IIOCbinaeMbl~ 

Mit CHHXpOHH3yiOIUHMH yCTpOHCTB8MH YCKOpHTe1IH, 1IH60 HMIIY1lhC8MH, B03HHK8IOIUHMH IIpH 

npOXO:lKL{eHHH '18CTHU ny'IK8 qepea Te1IeCKOfi H3 CIIHHTH111I.IlUHOHHbiX C'I~T'IHKOB. npe.z:r:yCMOTpeH 

TaK)f!:e pe*HM pa·ooTbl OT BHyTpeHHero reHepaTopa, xor.z:r:a cxeMa caMa Bbi.z:r:aeT HMny'nhc Ha 

aanycx UHKna ycxopeHHH. 

CyruecTBeHHOH oco6eHHOCThiO cxeMbi ynpaBneHH.Il HBnHeTcH soaMo:>KHOCTh ynpasneHHH HM

nynhCHbiMH naMnaMH CHcTeMbi ocBeweHHH Henocpe.z:r:cTBeHHO OT Tenecxona lnocne He6onhwoft 

131 
aa.z:r:ep:>KKH ., 1 MCeKI, ycTaHOB1IeHHOrO B IIY'IKe '18CTHII 8 9TOM pe:>KHMe HCK1IIO'I8IOT·cg 

601IhWHe BpeMeHHbie tP1IIOKTY8UHH MOMeHTa BCIIbiWKH, .KOTOpble HeHa6e:>KHO B03HHK1IH 6bi np~ 

nocne.z:r:oBaTenbHOM aanycxe scex ycTpoficTB oT o6bi'IHoro cTapTosoro HMnynbca. B cxeMe 

npe.z:r:ycMOTpeHbl cneuHanbHbre "sopoTa ", nponycxaiOwHe HMfiY1IhC. oT Tenecxona Ha no.z:r::>KHI' HM

nynbCHbiX 1I8MII T01IhKO .B "none3Hb!H" rrpoMe:>KyTOK BpeMeHH, KOr.o:a KaMepa 'IYBCTBHTenbHa. 

Pe:>KHM pa60Tbl KaMepbl KOHTp01IHpyeTCH IIpH IIOMOIUH 91IeKTpOHHbiX MaHOMeTpoB, CHr

H81I C KOTOpb!X B MOMeHT pacwHpeHHH no.z:r:aeTCH Ha 0CUH1I1IOI'pa<i:J. npH 9TOM Ha ero 9KpaHe 

OTMe'I8IOTC.Il MOMeHTbl npOXO:>K.IJ:eHHH 'Iepe3 KaMepy '18CTHU, a T8K:>Ke MOMeHT. BCIIbiWKH HM-

nynbCHb!X naMn • 

.£laT'IHK8MH 91IeKTpOHHbiX M8HOMeTopOB cny:>KaT HHD:YKTHBHOCTH, npe.z:r:cTaB1IHIOIUHe C060ft 

K8TYWKH 1 H8MOT8HHbie Ha MHHH8TIOpHbie MarHeTHTOBbie cep.z:r:e'IHHKH. 0.z:r:Ha H3 fi01IOB·HH cep.z:r:eq

HHK8 Heno.z:r:sH:>KHa, .z:r:pyraH aaxpenneHa Ha ynpyroft MeM6paHe H nepeMeruaeTca: npH H3MeHeHHH 

.z:r:asneHH.Il. 3neKTpOHHbie MaHOMeTpbl o6na.z:r:aiOT D:OCT8TO'IHOH D:1IH H8WHX ueneit 1IHHeliHOCThiO 

I .. 5% I, npocT bi rro ycTpoitCTBY H y .z:r:o6Hbi B o6paweHHH. 

PenefiHaa: cxeMa CHrHanHaauHH npe.z:r:HaaHa'IeHa .z:r:ng KOHTponH aa pa6oToft paanH'IHbiX ya

noB K8Mepbl. npH HapyweHHH pe:>KHM8 pa60Tbl lnOBb!WeHHH .IJ:8B1IeHHH, OTK1IIO'IeHHH MarHHT8 1 

OKOH'IaHHH H1IH o6pb!Be nneHKH B ¢oToannapaTe H T.n.l Ha nynhTe ynpasneHHH aaropaeTCH cooT

BeTcTBYIOIUee CBeTOBOe Ta6no I It OD:HOBpeMeHHO BK1IIO'IaeTCH sneKTpH'IeCKHft 3BOHOK. 

5. CHcTeMa no.z:r:orpeBa H TepMocTaTHpoBaHHH 

Paaorpes KaMepbi .z:r:o pa6oqeft TeMrrepaTypbr ocyruecTBnHeTcH snexTpH'IeCKHMH HarpesaTe· 

IIHMH, pa36HTbiMH Ha OTD:e1IbHble ceKUHH, paCIIOIIO:>KeHHbie IIO BHyTpeHHHM cTeHKaM .KO:>Kyxa Ka~ 

Mepbi B ... BOL{HHOli 6aHe. K ceKUHHM, paaMeweHHbiM B Henocpe.z:r:CTBeHHOfi 6nH30C.TH OT pa6oqeft 

KaMepbi, TO ecTh Ha IIHIIHHD:pH'IeCKOft JIOBepXHOCTH HH:>KHeH '18CTH KO:>Kyxa, !IpHKpenneHbi Me.z:r:-

Hble 1IHCTb1 1 o6ecrre'IHB810UlHe paBHOMepHyiO Teii1IOOT.IJ:8'IY. 

Co6CTBeHHO HarpeBaTe1lb rrpe.z:r:cTaBIISieT co6oit HHXpOMOBbili npoBOD: D:H8MeTpOM 1,2 MM 
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C H8HII38HHb!MH Ha Hero ciJapciJopOBb!MH "5yCHHK8MH", 38K1IIO.'ieHHb!MH B Me.z:tHYIO Tpy5Ky. 

nHT8HHe HarpeBaTenefi ocymecTB.IIHeTCSI nepeMeHHb!M TOKO~ OT CTaH.z:tapTHb!X na5opaTop

Hb!X aBTOTpaacciJopMaTopoa. MaKcHManbHOe. aanpsr)!{eHHe, noaaaaeMoe aa ceKIIHH, paaao 

150 B. 

PerynHpoaaaHe pa5o'lefi TeM:nepaTyphi MO)!{eT ocymecTBnHTbcsr KaK BPY'~HYIO c noMOILtbiO 

aBTOTpaHcclJopMaTOpOB, TaK H aBTOMaTH'leCKH - n03HIIHOHHb!MH 9.1leKTpH'leCKHMH perynstTOpa,MH 1 

BCTpOeHHb!MH B 9.1leKTpOHHb!e noTeHIIHOMeTpb! 8·nB-Ql H Snn-09. 

BpeMSI pa30rpeBa KaMepb! .z:tO pa5o'!eH TeMnepaTypb! 60° COCTaBnHeT OKO.IIO 11 '18COB 

Ilp!I OT5HpaeMOH OT ceTH MOILtHOCTH 6 KBT, 8 pe)!{HMe TepMOCTaTHpOBaHHSI nOTpe5nSieMast Mom

HOCTb paBHa npHMepHO 3 KBT. 

B Ka'!ecTBe aaT'lHKOB TeMnepaTyphi HcnonbayroTcst Me.z:tl!f"KOHCTaHTaHOBbie TepMoaapbi, noa

K.IIIO'laeMbie K TeM )!{e noTeHIIHOMeTpH'leCKHM npH5opaM. norpeWHOCTb B H3MepeHHH TeMnepa

Ty'pbl, BK.Ill0'18Sl HeTO'lHOCTb nOK838HHH CaMHX IlpH50pOB H BpeMeHHOH .z:tpeficiJ, ·cOCT8B.IISieT 

0 0 
0,2 C, 0THOC!1Te.TibHb!e H3MepeHHSI TeMnepaTyp MO)!{HO np0!13BO.z:tHTb C TO'lHOCTblO .z:tO 0,1 C, 

To'lHOCTb cTa5HnHaaiiHI1 TeMnepaTyphi B pe)!{HMe aBTOMaTH'lecKoro· perynHpoBaHHsr, aaBHcstmasr 

OT OWH50K B H3MepeHHH TeMnepaTypb! H norpeWHOCTefi MeXaHH'leCKOH CHCTeMbl yana aBTOpery-

0 
.11!1p0BKH noTeHIIHOMeTpOB, COCTaBnsteT 0,2 C. 

,llnSI TepMOCTaTHpOBaHHSI npH paboti!IX TeMnepaTypaX, MeHblilHX KOMH8THOH H.IIH 5.1IH3KHX K Hefi, 

npe.z:tyCMOTpeHa B03MO)!{HOCTb t;Ta5H.IIH381!HH TeMnepaTypb! C nOMOILtblO )!{H.z:tKOCTH, npor.OHSie

MOfi no Me.z:tHb!M Tpy5KaM, npO.IIO)!{eHHb!M napanne.llbHO Tpy5KaM 9.1leKTpOHarpeBaTenefi. 

8 IIe.IIHX Y.z:t05CTBa ynpaBneHHSI TennOBb!M pe)!{HMOM KaMepbl H KOHTpO.IISI 38 HI1M Bee aneMeH

Tb! aBTOM8TH'leCKOH H py'IHOH perynHpOBKH TeMnepaTypb! H H3MepHTe.llbHbie np!150pb! co5paHbl B 

e.z:tHHylO CHCTeMy - nynbT no.z:torpeBa H TepMOCTaTHpOBaHHSI, 

B nepHo.z:t HCnhiTaHHSI KaMepbi 5bino npoaeaeao HccneaoaaaHe pacnpeaeneHHH TeMnepaTyp 

no ee 05'beMy. 8TH HCCne.z:tOB8HHSI nOK8381IH, 'ITO .B pa50'!eM pe)!{HMe B npe.z:tenax TO'IHOCTH H3-

. 0 
MepeHHSI /0,1 I TeMnepaTypa nocTOHHHa no aceMy o5'beMy pa5o'!eii: KaMephl. 

6. 3anonaeaHe KaMephl nponaaoM 

YJcnO.Ilb3yeMbdi H8MH KOMMep'leCKHH nponaH nOBbiWeHHOH 'lHCTOThl HMeeT cne.z:tyiOILtHfi coc-

TaB :nponaa C3 H8 - 95,5%, sTaa C2H6 - 3,6%; 5yTaH C4H10- 0,9%. C uenbro ao-

nonHHTenbaofi O'IHCTKH OT no50'!Hb!X ciJpaKIII1H, BO.z:tbl H MexaHH'leCKHX IlpHMecefi 9TOT Ilp0I18H 

IIO.z:tBepranCH neperOHKe H cPH.IlbTpaiiHH. 

np!I IIO.z:trOTOBKe KaMephl K pa5oTe BHyTpeHHHSI KaMepa 38IIO.IIHSI.Il8Cb ra3005pa3HOfi ciJaaofi 

ao aaaneHHH 15-18 aT. H nonaocTbiO aanH5anacb )!{H.z:tKHM nponaaoM, noaorpeTbiM ao TeMne

paTyohi BO.z:tbl /55-60°C/, 3anonaeHHe )!{H . .z:tKOH ciJaaofi BHa'lane npOHCXO.z:tHT 38 C'leT ecTeCTBeH

HOrO nepena.z:ta .z:taBneHHfi, nocne Bb!paBHHB8HH51 .z:taBneHHH npOH3BO.z:tHTC51 npH IIOMOWH HanO.IIHH

TenSI .z:tHaclJparMeaaoro THna. 

OnhlT noKaaan, 'ITO aanonaeH!re "ropH'leii:" KaMepbi xono.z:tHhiM )!{H.z:tKHM nponaHOM Bbi3biBa.,. 

eT ero HHTeHCHBHOe HCnapeHHe B HH)!{Hefi '18CTH KaMepb! H MO)!{eT npHBeCTH K IIOp'le pe3HHO-
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Boll LlllacpparMbi, y aeplKIIBaiOwell eTeKno, 11n11 paeTpeeKIIBaHIIIO eaMoro nnaBaiOwero eTeKna • 

.Qng OOeerre'!eHIISI '0930IIaeHOH paOOTb! e IIpOIIaHOM yeTaHOBKa OOOpyllOBaHa Bb!TSilKHOl! 

BeHTII1!SIUHell BO B3pb!B00930naeHOM lleii01!HeHIIH. 8 enyqae H900XOLliiMOeTII 95% lKHLlKOI'O npo

IIaHa MOlKeT Ob!Tb aKeTpeHHO yaaneHo H3 KaMepbi B erreu11anbHO oxnalKaaeMbiH t5annoH, a 

OeTaTKII ero - B aTMOecpepy. 

7, 3 n e K T p 0 M a I' H 'liT 

ny3h!PbKOBaSI KaMepa yeTaHaB1!11BaeTeSI BHyTpll aneKTpOMarHIITa /p11e, 1/, KOTOpb!H IIO 

eBOIIM XapaKT9pHeTIIKaM np1161!HlKaeTeH K MarHIITaM-eoneHOII,QaM, 

flpMO MarHIITa eoeTOIIT 113 BepXHell II HlllKHeii 5anoK, eBSI3aHHbiX IIO KpaHM LlByMH B9pTII

Ka1!bHb!MII eToiixaMH. Bee 'laeTII aneKTpoMarHIITa rrpeaeTaBnSIIOT eot5oii Hat5opHbie rraKeTbi H3 

11301!11pOBaHHb!X eTanbHb!X 1!11eTOB, eTHHYT b!X llliiii1!bKaMH, 

00MOTKII aneKTpOMarHIITa 113I'OTOB1!eHbl 113 MellHOH llliiHbl 001!bll10I'O eeqeHIISI e UeHTpanb

Hb!M K8Ha1!0M Ll1!SI BOLlHHOI'O OXnalKLleHIIH. KoHeTpyKUIIH OOMOTOK II03B01!HeT B eTaTH'!eeKOM 

pelKIIMe rrporryexaTb qepe3 HIIX TOK ao 15000 a. 

ClleTeMa IIIITaHHH 91!eKTpOMai'HIITa eoeTOIIT !'13 LlBYX reHepaTOpOB rn-5000, paOOTa!OWIIX 

B Uapannenb IIpH HOMIIHa1!bHOM TOKe 6650 a B. KalKLlOM, KaMepa onyexaeTeH BHyTpb MarHHTa 

qepea rrpHMoyronbHOe OTBepcTHe B Bepxaetl 5anxe 11 npHKperrnHeTcH K HH)KHeMy rroniOcy, rrono

lK eHHe K OTOpOI'O OTHOCIITerrbHO KaTyllleK perynll p yeTCSI ITO Bb!COT~. 

npH TOKe 13300 a HarrpSilKeHHOCTb MarHIITHOI'O IIOITH B ueHTpe MepHLlllaHHOH nnOCKOCTH 

KaMepb! paBHa 17000 rc. CTaOH1!H3aUIISI TOKa B CTaTII'I9CKOM pe)KIIMe He Xy)Ke 0,05%; IIOLl

BOLlHMaSI K MarHIITY MOWHOCTb COeTaBnSieT OK01!0 2,2 i{BT. TenJlOBOH p9)KI!M 91!eKTpOMarHIITa 

II ero eHC~eMhl niiTaHHH aonycKaeT paOOTY B yKa3aHHhlX ycnOBIISIX npaKTI!'IeCKII HeorpaHH'IeH-

HOe BpeMSI, 

Vf3MepeHIISI TOIIOrpacpiiH MarHIITHOrO nonSI B OO'beMe KaMepb! IIOKa3anH, 'ITO B 1!!0001! ro

p1130HTa1!bHOH IIJlOCKOCTII BHyTpll KaMepbl HeOLlHOpO.QHOCTb II01!SI He npeBbJlllaeT 2% B np0113BOrrb

HOM BarrpaBneHIIII. 0TK1!0HeHIIe Be1!11'111Hhl HaiipSilK9HHOCTII nong OT ero cpeaHero 3Ha'leHHSI no 

BepTIIKanH, npoxoagwell '!epe3 ueHTp ,coeTaBnSieT ! 4%. 

3neKTpOMai'HIIT II CHeTeMa ni!TaHI!SI OOeerre'II!Ba!OT TaK)Ke B03MO)KHOCTb pa60Tbl B HM-

IIYITbCHOM pelKHM9 C HaiipSilKeHHOCTbJ? II01!SI B U9HTpe KaMepb! LlO 20000 rc. 

HOM 3Ha'!eHHH TOKa 18000 a. 

8. VfcnbiTaHHSI KaMepb! 

rrpll MaKeiiManb-

B Te'!eHHe anHTenbHOro BpeMeHH KaMepa 11 ee y3nhi rroaBepraniiCh HCIIbiTaHIISIM B pa6o

'IIIX ycnOBIIHX, 'Y.acTb pe3y1!bTaTOB 9TH X HCIIb!TaHI!ll IIpiiBelleHa Bb!We rrp11 OIII!CaHIIH OT Lle1!bHb!X 

ycTpollcTB. 

Bbr6op onTHManbHhiX napaMeTpoB pa6oqero UIIKna rrpo113BOLlii1!CSI no cpoTorpacpHSIM .Tpe-

60 
KOB anexTpOHOB, ot5pa3yiOWIIXCSI np11 ot5ny'leHHII KaMepbi raMMa-lleTO'IHIIKOM Co , a TaKlKe 
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Ha pHc. 8 rrpei:tcTaaneHa o.aHa H3· cpoTorpaqmli, rrony'leHHbiX rrpH aKcrroauuHH KaMepbi ·a 

liY'IKe rr- -MeaoHoa ~c aHep~Heli 5,25 · Bsa. 

ABTOpbl 6naro.aapHbl .0Hp9KUHH HHCTHTyTa 3a C0.09llCTBH9 B C03.0aHHH ycTaHOBKH
1 

a TaK

)!{9 KOHCTpyKTOpCKOMy 610p0 H SKC!IepHM9HTanbHOll MaCTepCKOll na6opaTOpHH S!.OepHbiX rrpo6neM 

aa paapa60TKy H H3I'OTOBneHHe MHOI'HX yanoa KaMepbl. Mbi !Iplf3HaTenbHbl PYKOBO.OCTBy na6o

paTOpHH Bb!COKHX 3HeprHi!: 3a !Ipe.aocTaBneHHYIO B03MO)!{HOCTb pa60Tbl· Ha CHHXpocpa30TpOHe H 
l -

co.aei!:cTBHe a coa.aaHHH MarHHTHoro TpaKTa rr -MeaoHoa. AaTopbi rny6oKo 6naro.aapHbi Me-

xaHHKaM rpy!I!Ibl c.n • .IKyHHHy, B.A. ne6e.aeay II H.n. MowKOBy, BnO)!{HBll!HM MHoro cun 

H MaCT9pCTBa B COOpy)!{eHHe H Hana.aKy YCTaHOBKH. 
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