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M3yyeHne unCTOPUYECKUX [OKYMEHTOB, XpaHAwmuxca B LieHTpanbHOM
locyfapCTBEHHOM WCTOPUYECKOM apxuse, 6ubnuoTeke uMm. CanTbliKOBa-
LleapnHa (B r. JleHWHrpage) u APYTrUX yypexpeHuax, Mo3BOAUIO Ya-
CTUYHO BOCCTAHOBUTb BblfalolMecs KOHCTPYKLMM U un306peTeHns B
o6nactn ¢otorpaum, OTHOCAWMECS T[NaBHbIM 06pasom K MpoLIOMY
BEKY, a TakXe W K MepBbiM [BYM [eCATUNETUAM Hallero Beka.

3TN JOKYMEHTbl MOATBEPXAAIOT, YTO PYCCKME KOHCTPYKTOPbI-HOBATOPbI
WM CaMOCTOATE/IbHBIM MNyTeM, yKa3blBalOT Ha 60ratcTBO PYCCKOW Tex-
HWYECKOW MbICNN, Ha MepefoBble WAeW, BbICKa3biBaBLIMECA PYCCKUMM
KOHCTPYKTOpaMn 3a4acTyl0 paHblle, Y4em 3T ugeu NoABNANUCL 3a rpa-
HULENA.

KOHCTpYKTOpbl Halell cTpaHbl oboratunu QoTorpadmyeckyto TexHMW-
KY MHOTMMW 3ameyaTeNibHbiIMW M306pPeTEHUAMW W YCOBEPLUIEHCTBOBaHMUSA-
MW, MPOYHO BOLWIEALWNWMW B MPakTUKy @oTtorpamyv u, HECOMHEHHO, OKa-
3aBWMMU BAUAHME Ha pa3BuTUe QoTorpaduyeckoin TexHWkn 3anaga.

Mo paHHOW Teme aBTopom 12 mas 1949 r. 6bino caenaHo coobuieHue
Ha OTKpbLITOM 3acefiaHuu JleHuHrpagckoro otgeneHns Komuccum no
HayyHOl (JtoTcrpadmm u KnHematorpadum Axagemun Hayk CCCP.

ABTOp NpuUHOCUT rNy60Kylo 6narofgapHoCcTb KaHAMAATY TeXHUYEeCKnx
Hayk M. A. YepHomy, NpuHsABIIEMY Ha ceba Tpya Nno pefakTUPOBaHWUIO
pykonucu, a Takxe npodeccopy . H. BONTAHCKOMY, YNEHYHKOPPEC/OH-
neHTYy Akagemum Hayk CCCP T. M. KpaBuy u [OKTOPY XUMWUYECKUX
Hayk HO. H. TOpoxoBCKOMY, AaBLUWM pPSAf BecbMa LEHHbIX 3aMeyaHWid.



BBEOEHWE

Onsa co3paHuns oTorpaduyeckux annapaTtoB U nNpakTu-
YecKoW BO3MOXHOCTM MOJly4YeHUs cCBeTOMMCM noTpeboBanoch
MHOro Tpyfa /el HaykKu, cpeium KOTOPbIX Bbljatolieecs
MECTO 3aHUMalT PYCCKUE Y4YeHble U n3obpeTaTenu.

MocnepoBaTefibHble reHWanbHble OTKPbITUA U M306peTeHuUs
PYCCKMX Yy4YeHbIX B 06/acTu (U3UKK, XUMWUWU, 3NEKTPOTEXHU-
KW, MeXaHWKW, MaTeMaTuky u pafga LpYyrux otpacneil 3HaHUi
Cbirpann CyLeCcTBEHHYIO po/sb B pasBuTuyM ¢oTorpapum u
CO34aHWN OPUTUHANbHbIX KOHCTPYKUMWIA (oToannapatos. Tpy-
[bl PYCCKMX Y4YeHbIX CNoco6CTBOBANN OCYLLECTBAEHUIO MNepe-
xofa oT oTorpagum K KuHematorpadguu.

Bblgalowmnecs OTKPbITUA B ONTUKE U U306peTeHMe nepBbiX
onTUYyeckmx npubopoB 6binnM cpenaHbl ewe B XVIII Beke
M. B. JIOMOHOCOBbIM, TeHWANIbHbIM PYCCKUM Y4YeHbIM, POAO-
Ha4yaNbHUKOM MHOTMX 061acTeil HayKU U TeXHUKMN.

OCHOBOIi e fANA CO3[AaHWsS axpoMaTUYeCKOM ONTUKKM MO-
CNYXXWUNN TPyQAbl COBpeMeHHMKa JTomoOHOCOBa — MaTeMatuka
diinepa, uyneHa Poccuitckoii Akagemun Hayk. MM HanucaHo
okono 60 paboT nNo ONTWMKe, KOTOPble U OblAN MPUHATbLI B
OCHOBY MpwW pacyeTe oTorpapuyuecknx 06bEKTUBOB-axXpo-
MaToB.

Oco6eHHO BblaloLiMecsd OTKPbITUA B PYCCKOW TexXHUKEe U
pa3nuyHbIX 06/1aCTAX HayKU OTHOCATCSH KO BTOPOW MOSIOBUHE
XIX Beka. B 310 Bpems nospnsdwTCca 6nectawme MMeHa pyc-
CKMX ydeHbix: H. W. Jlo6bayesckoro, M. B. OcTporpagcko-
ro— B obnactn matemaTtuku; . J1. UebblweBa—maBTOP T€O-
puM MexaHW3MOB M NpakKTM4yeckoro npubopocTpoeHus; A. M.
NanyHosa, C. A. YannbirmHa — B o6nactm mexaHuku; M. H.
A6noukosa, A. . NlogbirmHa, A. C. lNonosa) — B o06nactu
tunsnkun.! FeHnanbHble paboTbl [. W. MeHgeneesa, N. M. Ce-
yeHoBa, K. A. Twumupasesa, H. E. XXykoBckoro dAsnsaiTca
KPYMHbIM BK/MaLOM B MUPOBYH HAyKy W TEXHUKY.



MHorue paboTbl PYCCKMX Y4YeHbIX — MaTeMaTWKOB, Mexa-
HUKOB, (PU3UKOB — MMENM MPAMOE OTHOLIEeHWE K pacyeTam u
KOHCTPYKLMSM (hoToannapaToB, U UX paboTbl 6biIN N3BECTHbI
HoBaTOpam (poToannapaTocTpoeHusa. be3 3HaHUA 3Tux paboT
(hoTOM306peTaTeNbCTBO He MOrno 6bl CABUHYTHLCA C MecTa.

MOoSABNEHNIO PYCCKUX OPUTMHANbHbIX M306pETEHUI U HOBbIX
KOHCTPYKUMA annapaTtoB B 06nacTtu goTorpaum nocayxuno
TO 06CTOATENLCTBO, 4YTO MOC/Ie OTMEHbl KPEMOCTHOro Mnpasa
B Poccum 6bICTPO MOWwNo pasBuTMe Kanutanumsma, KOTopoe
SBUNOCh TOMYKOM K M306peTEeHMSM W OTKPbITUAM BO BCeX
06nacTAX HayKu W TexHuku. lMocnefHolo 4YeTBepTb MPOLUNO-
ro Beka B CBA3W C MOABAEHWEM 3HAUYUTENbHOrO KOAMYecTBa
N306peTeHNi i N KOHCTPYKLWiA GoToanmapaToB MO MpaBy MOX-
HO Ha3BaTb «3MOXOW M306peTeHUn» B obnacTu QoTorpaguu.

Cnepfyer OTMeTWUTb, 4YTO M306peTeHns B obnactu hoToan-
napatocrpoeHns MMenu TeCHYH CBA3b C O6WMM TeyeHueMm
pPYCCKOA n306peTaTenbCKOi MbICAW, YTO MHOrMe M3 n3obpe-
TEHHbIX B 3TO BPEMS KOHCTPYKUWIA MMeNnn BaXHO0e npuknag-
HOoe 3HauyeHue AN ApYyrux obnacteid HaykM U TEXHUKMU.

Tak, annapaTtbl AN NYTEWECTBEHHWKOB W [ANA MOMeH-
TanbHOW QoTorpamuu TanaHTAUBOIO PYCCKOro KOHCTPYKTOpa
O. M. E3yyeBcKOro 6binnM npefHasHayeHbl A0S reorpagos u
Hay4yHbIX uccnegosatenei. [. [. E3yyeBckuii B C€O3jaHUU
NOpPTaTUBHON oTorpaMueckoin kamepbl ANA NyTewecTBUNA
N penopTaxa Ha HEeCKOJIbKO fleT Oonepeann KOHCTPYKTOPCKYHO
MbICNb APYIMX CTpaH. 3a CBOM OPUTWMHANbHbIEe KaMepbl OH Ha
PYCCKMX UM MeXAYHapoAHbIX BbiCTaBKaxX, Hanmpumep Ha reo-
rpauyeckoin B BeHeuuu, nonydvaeTt pajg Harpag.

Boigatowmmces geatenem gotorpagun B. UN. Cpe3HeBCKUM
Obl1  CKOHCTPYMpOBAH CheuunanbHbll  oToannapar Ans
H. M. MpxeBanbCKOro K ero skcneguumn B Twuber.

OpuUrnHanbHbIli  «MNOXOA4HbIA oTOorpauueckuini  npmbop»,
CKOHCTPYMPOBAHHbIN MNOAMNONAKOBHMKOM W. . duaunexko,
npefHasHavancs 4Nns reofgesnuveckux pab6oT. MosBneHMe no-
XofHOli doTonabopatopun paspewnno 3agadyy o06paboTKu
pe3ynbTaTOB CbeMKW B MOJSIEBbIX YC/MOBUAX W SBWUIOCH MpO-
TOTUNOM COBPEMEHHbIX 6a4yk0B ANA MPOSIBAEHWS Ha CBETY.
3T0 pycckoe u306peTeHMe HAMHOro onepeauno 3apyb6ex-
HYI0 MbIC/b B 3TOM BOMpOCe.

doTorpaMyeckunin «3aTBop NPy NAACTUHKE», MONYYUBLUNI
BMOC/MEACTBMM Ha3BaHWe LWTOPHO-WeNeBoro, u3obpeteH pyc-
ckum ¢oTtorpahom C. A. HOpKOBCKMM. 3T0 6bINO cmenoe
pelleHne 3afavyy MOMEHTaNbHOW (oTorpaum: OHO OTKPbINO
HOBble BO3MOXHOCTM MOMEHTAaNbHOW CbLEMKM B [BUXEHUU.



B nmnepnanncTmyeckyto BoiHy 1914— 1918 rr. 3HaYnUTeNb-
HOe pas3BuWTMe NONYyYMNo BO3AYLWHOe doTorpapupoBaHue Kak
04HO U3 cpeacTts passeAakun. B 3Tto Bpemsa cosgaetcs
C. A. YNbAHVMHbIM PEKOTHOCLMPOBOYHLIA annapaT W Tenean-
napat ¢ (POKYCHbIM pacCcTOAHWEM OAUH MeTp, oTorpammert-
punyeckas kamepa C. C. HexpgaHOBCKOro, aspogoTtoannapar
C. N. CpesHeBckoro, naHopamorpad P. KO. Twune, KoTopble
ObINM MpefHa3HayeHbl LN BOEHHbIX Leneid. Ocoboro ynomu-
HaHWA 3acnyXuBaeT M306peTeHHbI PYCCKUM MONKOBHUKOM
B. MoTTe nonyaBTOMaTuU4yeckuin aepogoTtoamnapar. 370 U30-
b6peTeHVe BMepBble B MWpe pelnno 3afjadvyy npou3BOACTBaA
MapLpyTHOW U NAOWAAHON CbEMKM C caMofieTa, UCNO/b3ys
AN CbeMKW ONWHHOMETPaXHYK (oTonneHky. AapodoToan-
napatel C. A. YnbsiHuHa, B. MotTte, P. Tune O6bln Ha
BOOPYXEHWUW PYCCKOWA apmMumn.

OnwucaHne MHOrMX annapaTtoB M (OTO3aTBOPOB ObINO Npu-
BefleHO B (hoTorpamyeckmMx XypHanax npownoro Beka; He-
KOTOPbIM aBTOpaM yAanocb B3ATb MPUBWUMIErMKW Ha CBOM U30-
b6peTeHuUs.

MiMeHa nepeyncneHHbIX 3aecb M3obpetaTeneih ¢otorpadu-
Yeckux annapaToB He efuHUYHbL. W3 cpedbl ¢oTorpados-
npodeccnoHanoB MpPOLWIOro CTONeTUs BbIABUHYNOCL MHOr0
TanaHTAUBLIX K306peTaTeneli, KOTOpPble CamMOObITHbLIM MyTEM
pewanM MHOrMe TeXHUYeCcKMe 3afayu U co3ganu uenblil pag
OPWUTMHAaNbHbIX KOHCTPYKUW/A doTorpaduyeckmx annapaTos
n 3atBopoB. K wux uucny cneayetr oTHecTu oTorpados
B. CabaHeeBa, I. AwwuxmHa, uHXeHepa B. Kypalomosa,
A. VBaweHueBa, . bBongbipesa u ap.

O[fHAKO pyCCKMe KOHCTPYKTOpbl (oToannapaTtos TpyAau-
NUCb B aTMoc(epe HelOBEpUA U MpeHebpexeHUs K UX TBOP-
4yecTBY, B YC/NOBUAX YrHeTEHWS W nopaboleHNs TeXHU4YecKown
MbICIN CO CTOPOHbI [ABOPAHCKO-O6HOPOKPATUYECKUX MpaBu-
TeNbCTBEHHbLIX KPYros uapckoii Poccuun. Cypbba ¢oTomso-
O6peTeHUt 6bina 06WeER C cyabbO/ TEXHUWKM M M306peTaTenb-
CTBa B YC/OBMAX LAPCKOTr0 pexuma u ero mnojunTuKu.

MpesnpgeHT Akagemun Hayk C. V. BaBunoB B CcTaTbe
«Hayka B Poccunm go Benukoit OKTAOBPbCKON couuanmctTuue-
CKOW peBonoLMM® nucan:

«Cyab6bl N306peTeHnit B [OPEBONOLMOHHOW Poccumn 6Gbinn MouTw
BCerga nevasnbHbl: B CTpaHe He HAXOAWNOCb Hagnexauux Ycnosuii
AN UX NPeTBOPEHWS B XXU3Hb, [ANS Mepefayn B NPOWU3BOACTBO.
HepefKo BaXHble M306peTEeHUs yXoAUNM 3a rpaHuuy, rge Wupoko
BHEPANNCb;, Ha POAMHE >Xe OHW npocTo 3abbiBanuchb. Liapckas
Poccus He 6bina noaxoAsuieli NouyBoi ANA PasBUTUS COBPEMEHHOIN
60NbLIOA TEXHUKW».



MpaBsiwiMe Kpyru uapckoii Poccuu, TOpMO3MBLUNE pa3Bu-
TMEe OTEYECTBEHHON MNPOMbILWIEHHOCTW, LWMWUPOKO pPackKpblin
ABepu Ana focTyna 3arpaHuMyHbiX CKOTOMPOMbIWAEHHBIX TO-
BapoB. Takaf peakUMOHHas MOAMTWKa Lapu3Ma M YUHOBHU-
KOB, BeAaBLUMX MNPOMbILINEHHOCTbIO, MpuUBena K TOMY, 4TO
yXe « Hauyany 80-X rofoB CKOTOMPOMBbILINIEHHOCTb M TOPrOB-
na annapaTypoi n (OoTONPMHAANEXHOCTAMM OKas3anacb Mou-
T LeNUKOM B pyKaxX WMHOCTpaHHbiX upm. Mpegnpuumymnsble
areHTbl 3arpaHuyHbIX UPM U CTPaAHCTBYHOLWME KOCMOMOAUTSI
Tuna J1. BapHepke pas3nuyHbiMKM cnocobamu npuobpetanu
psg m306peTeHUin M yXxe Noj WMeHeM CBoein qupmbl, 6e3
ynoMUHaHuA aBTopa, cbbl'Bann ux B Poccuu.

TakoBa 6blna  cyabba  WITOPHO-WeNeBOoro  3ateBopa
C. A. lOpkoBckoro. HecmoTps Ha Bceobwee npu3HaHue 3a-
TBOpa, NPECTYMHOe paBHOAYLIWE HEKOTOPbIX BAUATENbHbIX
yneHoB V oTgena Pycckoro TexHu4yeckoro obuiectBa nocny-
XWUN0o TOMy, YTO UAeei pycckoro ¢ortorpata He 3amegnun
BOCMOMb30BATbCA aBCTpuel, AHLWIOTL, W 4epe3 HEKOTopoe
BpeMs 3aTBOpP YXXe Bbinyckanca gupmoil AHwWIOTU-Iepy 6e3
YNOMUHaHWA aBTopa M306peTeHus.

Kamepa ans TpexuBeTHOW oTorpamm, un3obpeTeHHas
K0310BCKMM, 4epe3 HEKOTOpPOE BpeMsA BblgaBajacb 3a W30-
6peTeHne (hpaHUy3CcKoro antmka Hawe u 1. n.

Llapckoe npaBuTenbCTBO He 6bINI0 3aMHTEPECOBaHO B pas-
BUTUM CBOEA (POTONPOMbIWAEHHOCTU. 10 JaHHbLIM TaMOXEH-
HOl CTaTUCTMKKW, Lapckas Poccus nepejg MMPOBOI  BOWHOIN
BBO3MMa U3-3a FpaHULbl €XerofHo 0Koao 25 Thicay ¢oToan-
napatoB. O6uwasa uuppa potoannapaToB, BBe3eHHbIX B Poc-
cuio 3a 25 net (A0 Hayana nepBO MMMNEPUANUCTUYECKOM
BOWHbI), cocTaBnana okono 500 Tbicau.

MonbITKM NepefoBbIX NHOAEA TOro BPEMEHW OpraHM3oBaTb
CBOI, OTEYECTBEHHYID (OTONPOMBILINEHHOCTb HE BCTpeyanu
CO CTOPOHbl MpPaBUTeNbCTBA MOALEPXKU U NOOLWPEHUA W,
KakK npaBwno, 3akaH4yMBanucb KpaxoM. WHOCTpaHHble e
(hMpmMbl 6OPONUCH C PYCCKUMU KyCTapHbIMW NPOM3BOACTBAMMU
M MacTepcKMMU NyTeM MpefocTaB/ieHWA LUIMPOKOrO KpeauTa,
NCKYCCTBEHHOIO CHWXXEHWUS LEH Ha CBOM (hOTOTOBAPHI.

\Y/ (hoTorpatmueckunin) oTaen PyccKOro TEXHWYECKOro 06-
wecTBa y4yactBoBan B 1882 r. Ha BcepocCMiACKON MPOMbILL-
NEHHOW BbicTaBke B MockBe. lMonb3ysacb 3TUM, OTAEN Mo
MHUUMaTUBe Bbljatoweroca featensa gotorpapum B. U. Cpe-
3HEBCKOr0 COCTaBUA MNPaBUTENbCTBY [AOKNA4HYIO 3amnucky
«O Mepax ANA NOAHATMA W noouw,peHusa ¢oTorpadnyeckoro
npounssoacTesa B Poccum».



B 3anucke c 0oT4eTnMBOlM ybeAmTenbHOCTbIO Gblfna goOKasa-
Ha Heo6X0oAMMOCTb U BO3MOXHOCTb PasBUTUA CBOei (hoTo-
NMPOMBbILLIEHHOCTM, HO MpaBMUTeNbCTBEHHAA GlOpoKpaTnyeckas
MallMHa MOXOPOHMAA 3TOT AOKYMEHT W He MpefnpuHAna Hu-
Kakux laroB B 3TOM HampasieHUN.

B HauaBWYylOCA MepBYHD MWPOBYK BOHY BBO3 anmapaToB
MU (oTomMaTtepnanoB M3-3a TrpaHULbl MNpekpaTuaca U 0cobo
0CTpO BCTa/n BOMPOC 06 opraHM3ayuy OTEYECTBEHHOrO MPOWU3-
BoAcTBa (hoTorpamMyeckoin npoaykumm. BbipaboTKOW TaKux
XUMUYECKUX MNPOAYKTOB, KakK uog, 6poM, KpucTanamyeckoe
a30THOKMCNOe cepebpo M ApyruMx, paHee BBO3UBLIMXCA M3-3a
rpaHuubl, 661710 fOKa3aHo, 4To B Poccmm mumeetca Heobxonu-
MO€ Cbipbe M MOSHAas BO3MOXHOCTb Pa3BUTUSA OTEYECTBEHHOIA
oTonpoMbiWwneHHOCTU. B aToil cBsism B. W. CpesHeBcKuii
B CTaTbe «3ajayn COBPEMEHHONM PYCCKON (HhOTOMPOMbILWEH-
HOCTW» nucan:

«...cTan BUAeH npocBeT B 6yAayuiee, cTana OYEBUAHOKW HeobxoAu-
MOCTb OCBO60AI/ITI3CF| OT 3aBUCUMOCTU OT MHOCTpaHHOVI NPOMbILLNEH-
HOCTW, MNOAHATL 06LWY MPOU3BOAUTENBHOCTL Halleil CTpaHbl, KOTO-
pada BO MHOMMX oOTpacndax 3arnywanacb YyMenbiMWU peknamamwu,
NOBKUMU  npuemamun MHOCTpaHHOﬁ Toprosnu, obununem NWHOCTpPaH-

HbIX areHToB W KOHTOP W, HakKOHeu, HalluM cnenbiM NPeKNOHEHUEM
nepen BCEM WHOCTPaHHbIM BMeCTe C HedoBepuem K OTe4YeCTBEHHO-

MY MpPOU3BOLCTBY».

Ho doTorpauueckas MpPOMbIWAEHHOCTb Hayana pa3Bu-
BaTbCA Mo-lHacTosiemMy Tonbko nocne Benukoli OKTA6Gpb-
CKOM COLMannMCTUYECKOl peBOMIOLMN.

B 1925—1929 rr. co3gaeTcA coBeTCcKad XWMMWUKO-(hoTorpa-
(huyeckas MPOMbIWNEHHOCTL: B MoOCKBEe BO03006HOBNAETCA
paboTa ¢abpuku ¢oTorpahmyeckmx MNACTUHOK, a B JIEHUH-
rpage — Qabpukm ¢poTobymar.

B 1930—1931 rr. HanaxwuBaeTcd MNPOU3BOACTBO  KUHO-
nneHkn B LWoctke H lMepeacnasne; ¢ 1930 r. opraHusyetcd
MaccoBOe MPOWU3BOACTBO (oTorpauuecknx kKamep «®doTo-
Kop 1» Ha 3aBoge FTOM3 B JleHUHrpage.

Ha 6a3e Ts)Xenoll NPOMbIWAEHHOCTW, CO3A4aHHOW B pe-
3yfnbTaTe CTaNMHCKUX MATWUNETOK, CTano BO3MOXHbIM pa3Bu-
BaTb (DOTOMPOMBILLIEHHOCTb Ha BbICOKOM YPOBHE W CO3[aBaTh
OTeYeCTBEHHYK annapaTypy B 60/blIOM Konn4vecTBe (CM.
Tabnuyy Ha ctp. 10).

Bcero o Hayana BTOpPOl/i MWPOBOW BOWHbI OblN BbINYLLEH
OAWH MunAMoH oToannapatoB «®oTokop». B 1934 r. B
XapbKoBe OpraHu3yeTcs MaccoBoe MNpOW3BOACTBO Manodop-
MaTHbIX Kamep «P3[», KOTOPbIX A0 Hayana BTOPOA MUpO-
BON BOWHbI 6bl10 BbiNyweHo 200 TbicaY WTYK. B panbHel-
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WeM  HanaxuBaeTcsd  MPOU3BOLCTBO  Kamep «TypucT»,
«CnopTt», «PenopTtep» u ap.

Takum ob6bpasom, K 1935 r. Hawa cTpaHa MOMHOCTbK OCBO-
6ogmnacb OT MMMNOPTA; OTEYEeCTBEHHAs XUMMUKO-poTorpadu-
yeckas NpPOMbIWNEHHOCTb CTana faBaTb QoTorpafuueckyto
annapaTtypy W nNpuHagnexHoCTW BbICOKOr0 KayecTBa U B [O-
CTaTOYHOM KonuyecTBe. Hapsay ¢ Kamepamy NPpOMbILUNEHHOTO
obpasua pasIMYHbIMKU HayUYHbIMU YUpexAeHUAMU co3galTca
(hoTOKaMepbl CMeuManbHOr0 Has3Ha4yeHWA: U3roToBAAETCA KU-
HoanmnapaTypa, OpUrMHanbHble KOHCTPYKLWW aspogoToanna-
paTtoB, B TOM u4ucfie nepsas B Mupe LiefneBas asapodoToka-
mepa naypeata CtanumHckoi npemunm B. C. CemeHOBa, ANWH-
HOOKYCHble annapaTtbl An8 HaseMHOro oTorpaupoBaHus
n T A

OTeyecTBEHHAA XMMUKO-(poTOrpaduyeckas MNPOMbILLSIEH-
HOCTb 6a3mpyeTcsi Ha HOBeilWeil cCOBpeMeHHON TexHuke Co-
BETCKOro rocyfapcTtea. [apTus ¥ NpaBUTeNbCTBO CO34anu
BCE YCNOBUS ANS NNOAOTBOPHOIO PasBUTUS KOHCTPYKTOPCKOWA
MbIC/IN U BbICOKO OLEHMBAKOT OTEYECTBEHHYIO TeXHUYeCcKylto
n306peTaTeNbHOCTb.

VicTopnuyeckme [OKYMeHTbl MOKa3blBalOT, 4YTO B Hallel
CTpaHe OCYLLeCTBNEHbI OTKPbITUA U U306peTeHNs, ABUBLUUECH
OFPOMHbIM BK/1ajOM B COKPOBULLHMULY HayKuM WU TEXHUKWU Bce-
ro mupa. YacTtuuein aToro Benuyamwero HayyHoro u TexHWU-
4yeckoro TBOpPYeCcTBa PYCCKOro Hapoga fBnseTcs oToanna-
paToCTPOEH Ke.

CoseTckaa oTtorpadus M GOTONPOMBILLNEHHOCTb ABASAIOT-
CA caMblMW nepefoBbIMW B Mupe. Haww cnaBHble npejaLlecT-
BEHHUKM (hOTOANMNapaTtoCTPOEHUA CBOUMU WN300peTeHUAMMU U
YCOBEPLUEHCTBOBaHUAMM B (oTorpadum okasanum BAUAHUE
Ha pasBuTMe QoTonpombiWaeHHOCTU 3anafgHoin EBponbl U
AMEPUKN M BO MHOIFOM ee onepeaunnu.

CoBeTckue oTorpadbl B HacToslee BpPeMs BOOPYXEHbI
HafeXHol W yfo6HON NMepBOKNACCHON (oToannapaTypoii: Ka-
mepamn «PIO», «Kues», «3eHUT» W APYTUMU U Nyywei
B MMpe 4YepHO-6enoi u UBETHOW (OTOMNEHKOW, YTo obecneyn-
BaeT WX aKTMBHOE Yy4yacTue B CTPOUTENbCTBE KOMMYHWUCTU-
yeckoro obuiecTBsa.



Cnoco6 pareppoTMnuu, Kak W3BECTHO, COCTOAN B TOM, YTO
MefHas nocepebpeHHas MaacTWHKa B CNeyuanbHOM  siLiuMKe
nojBepranacb BHavane AeiCTBUIO MNapoB uWofda, BCMeACTBUE
yero o6pa3oBLIBANOCh MogucTtoe cepebpo, a 3aTemM BCTaBnfA-
nacb B Kamepy W 3KCNoHWpoBanacb, Mocfe 4ero nojBepra-
nacb BO3JeliCTBMI0O NapoB PTyTW, T. e. nposasasnacb. MposBs-
NeHHoe Mn3obpaxeHuWe 3aKpennsanocb O6bIKHOBEHHON MOBa-
PEHHOW COnblo.

B pe3ynbTaTe Takoii 06paboTkM Monay4vanocb B eAUHCT-
BEHHOM 3K3eMMspe CBETOMMWCHOE M300paXeHWe Ha MeAHOWA
nnacTUHKe.

Ewe Ha 3ape passutua qotorpadgum, B 1840 r., nepsble
fareppoTunHble annapatel B Poccuy wmsrotoBnsauce B Mo-
ckBe oTtorpagom-nopTpeTtuctom A. [pekoBbiM. Annapart
pekoBa COCTOSN M3 TpexX AEepeBSHHbIX AWWKOB, O4UH W3 KO-
TOpbIX MNpeAcTaBnsn coboil kKamepy, BTOPOW SILLUK CAYXUN
4N MOAMPOBAHMA MNNACTUHOK W TpeTwil — Ans nposBne-
HUS MNACTUHOK PTYTHbIMU Napamu.

Kamepa cocTtosna v3 ABYyX BABUTalLWWXCA OQUH B LPYroi
[ePeBAAHHbIX AILLUKOB; B OLHOM W3 HUX (HAapy>XHOM) MOMe-
wancsd O6bLEKTUB M3 MNPOCTOr0 «3aXMUraTefNlbHOro» CTeKna,
a B [JpyroMm—cCBeTOYYBCTBUTENbHAas unojocepebpsHas nna-
CTUHKA.

HaBogka Ha ¢oKyc, T. €. W3MEHeHWe PpaccTofHus OoT
06beKkTMBa [0 CBETOYYBCTBUTENbHOW MNAACTUHKKU, OCYLLecT-
BNANACh NMepemelleHNeM BHYTPEHHe KOpobKu.

PUCYyHKM 3TOro anmapaTa He COXpaHWAMCb, HO annapart
C YCMexoMm MpuUMeHsAnca nepebiMu QoTorpadamu.

B uapckoii Poccuu LIMPOKOe pacnpoCTpaHeHUe HaxoAwuu
TOBapbl WHOCTPAHHOrO MPOWUCXOXAEHUA, a MNPOAYKUMA pyc-
CKMX MaCTepoB cuuTanacb MNAOXOW M He MoKynanach,, XOTA
OHa MpeBOCX0AMNa MO KavyecTBY MHOCTpPaHHble M3fgenus.



2. YCOBEPWEHCTBOBAHWE OATEPPOTUINHBLIX
ATIMAPATOB N TEXHUKWN ®OTOMPA®PNPOBAHUNA

MepBble AareppoTUMHbIE annapartbl, M3roTOBASBLINECHA B
MockBe A. [pekoBbIM, a TaKXe annapatbl, NPUMEHAB-
wueca B APYrux cTpaHax, MNPeACTaBNANN HECOBEPLUEHHYO
KOHCTpPYKLHUIO.

[anbHelilwine ycoBepleHCTBOBAHMA [LareppoTUMHbIX anna-
paTtoB W TeXHUKU oTorpaupoBaHMa CBA3aHbl C KMeHeM
C. 1. Nesuuykoro.

Pycckunii  doTorpagp Cepreit  JibBoBMY  JleBUUKWIA B
1847 r. M3roTOBUA W NMPUMEHUN KaMepy C MexoM,, WCNoJfib-
30BaB A1 3TON LEeNu Mex OT pPYCCKON rapMoHWKW. MpumeHe-
HWEe Kamepbl C MEXOM 3HAYUTeNbHO PaclIMPUNO0 BO3MOXHO-
cTn QoTorpaduu.

Mma C. J1. JleBMLKOro TECHO CBSi3aHO C pa3BuTueM (OTO-
rpaum B Poccum BO BTOpOI nonoBuHe XIX Beka.

Pycckuii  toTorpag-nob6utens, BMNOCNEACTBMM- CTaBLUUNA
Bbljarolmmca npodeccnoHanoMm-gpororpaomMm M NONyYMBLUMNIA
M3BECTHOCTb fafieko 3a npefgenaMmu pofuHbI, C CaMOro Hauva-
na 3apoXfeHus pJareppoTunuu wWen camMoObITHbIM MYTEM,
oborawuias ee HOBbIMW TEXHUYECKUMMW MPUEMAMU U CMeSibIMM
ycoBeplweHcTBOBaHUAMKN. [eatenbHocTb C. J1. JleBuuKoro
Ha nonpulie XyLOXeCTBEHHON (oTorpaunm u BbijatoLwascs
*06LWecTBEHHAA [eATeNbHOCTb, [ANMBLWIAACA NOYTU MOJSIBEKA
B YC/NOBUSAX JOPEBOMIOLMOHHOW Poccumn, nNo npasy no3sonseT
CuMTaTb ero OCHOBOMONOXHWKOM PYCCKOW npogecCUoHanb-
Hoin doTorpadum.

Cepreli JlbBoBMY JleBUUKWIA poaunca 5 aBrycta 1819 r. B
MockBe. Mo OKOHYaHMK tOpuanYeckoro gakynbteta MOCKOB-
CKOro yHusepcuteta B 1839 r. OH Hayan UYMHOBHUYBID Kapbe-
py. OLHOBPEMEHHO OH >XMBEWW WM 06pa3oM WHTepecyeTcs
TO/IbKO 4YTO 06HapoA0BaHHbLIM AAareppoTUNHLIM crnocobom o-
Torpatum, u ¢ 3TUX nop ¢ dortorpadueid OH He paccTaeTcs
[0 KOHLLA CBOEi >XWU3HWU.

B 1843 r. C. Jl1. JleBuyknuini HasHa4yaeTcs 4yneHom [lpaBu-
TE/IbCTBEHHON KOMUCCUU MO W3YYEHUH MUHEpanbHbIX BOA B
MATUrOpPCKE U ero OKpecTHocTAX. Bo Bpems npebbiBaHUA Ha
KaBKa3e OH C NOMOLbIO A4areppoTUMHOrO annaparta W rafb-
BaHW4YeCKM MocepebpeHHbIX NNAacTUHOK AenaeT Uenblii pag
yAayHbIX fareppotmnos. Jlyuyllne CHUMKWA KAaBKAa3CKUX NaHf-
wattoB C. J1. leBnyknin nocbinaet ontuky Llesansbe B Ma-
pwx. Oareppotunsl JIeBULKOTO 6bIINM UCKNOUYUTENBHO BbICO-
Koro kauectBa; LleBanbe BbiCTaBnsieT uX Ha [lapuxckolii



BbICTaBKe W nofydvaeT Meganb. Monyymnocb Tak, 4to 3a o-
TOCHUMKW pyccKoro oTorpaa nepByt Mefanb BO PpaH-
umn nonyumn LleBanbe, 06bEKTUBOM KOTOPOro MOSb30Bascs
NeBnUKNA.

C. 1. NNeBnuknin 6bin coBpeMeHHWKOM [areppa, HO ero
nyTb OBNafjeHus gareppoTunueinn 6bi caMOCTOATENbHbINA, 6e3
3aMMCTBOBAHUA, C BHECEHWEM HOBaTOPCKUX MNPeaNoXeHUN.
OH npegnoXwun Ha3BaTb [JareppoTUNUI0O PYCCKUM TepMu-
HOM CBETONMWCb, KOTOPbI YyAauyHO oOTpaxan cyTb Jena wu
nonyymn Bceobuwee npusHaHHe. C. J1. JleBUUKWIA  BBOAUT
6poMunpoBaHMe B AareppoTUMHbLIA CMOC06, YTO 3HAYMTENbHO
06n1erunno o6paboTKy M yAy4qlW N0 ero npuMeHeHue.

B 1844 r. C. 1. /leBUUKNIA, BbliAAS B OTCTABKY, CTAHOBUTCA
npoteccmoHanom-otorpagom. Bo Bpemsa npebbiBaHUA BO
®paHuum ontuk LUeBanbe 3HAKOMMWUT ero ¢ XMMUKOM [ioma
n [lareppom, KOTOpble yXe 3Hanu 0 6necTAwuUx ycnexax
pycckoro qotorpadga B gareppotunuu. 34ecb OH, COBEpPLUEH-
CTBYA CBOM MO3HaHWA B XWUMWUW, TMPOAOSXKaeT 3aHMMaTbCA
toTorpaguen. B ato Bpems C. J1. JleBUUKWUIA caenan nopT-
pet [areppa, KOTOpbIi, N0 BCeOOLWEMY MPU3HAHWIO, ABNAET-
CA NyYlIUM €ero nopTpeToM.

B 1851 r. Ha lMapuXCKOoin MexayHapoAHoin goTorpaduue-
ckoil BbicTaBke C. J1. JleBUMLKWIA YyXe CaMOCTOATENbHO Bbl-
cTaBnsieT cBom paboTbl M nepBbIM M3 ¢oTorpaoB mMupa
nony4vaeTt 3010TYH0 Mefalb.

LareppoTunuio cMeHseT KONNOAWOHHLIA npouecc, C. /1. Nle-
BMLUKWI OBMageBaeT UM TaKXe B COBeplleHcTBe. B 1863 r.,
6ynyun npurnaweH Bo pAsopely, @oHTeHebno (PpaHuus),,
C. N. NeBuukunii 3a 4eTbipe AHA paboTbl KOMMOAUOHHBIM
cnocobom cHAn 34 HeraTuBa, 4YTO NO TOMY BpPeMeHW 6blNo
pekopaHoit uudpoi. C. J1. SleBUuKuidi 6bI0 Nyywmm GoTo-
rpagoMm TOro BpeMeHW M ero paboTbl LEHWIUCb BbICOKO.

Nenuknin nmen B MeTepbypre cBow doTorpaguyueckyro
macTepckyto. O6nafas XyA0XECTBEHHbIM TanaHTOM W CMENo
BBOASA YCOBEPLIEHCTBOBAHUA B CBETOMUCb, OH 3HAYUTENbHO
onepexaeT 3apy6eXxHy TexXHUKY goTorpapupoBaHuUs MU cTa-
HOBUTCA OAHWM M3 monynspHeliwux dotorpados. C. J1. Nle-
BULKNIA ABNAETCA OAHWM M3 OCHoBaTenein V (choTorpadmue-
cKoro) oTgena Pycckoro TexHuyeckoro obuwecta (PTO)
M aKTUBHbIM Ero fesfTeseM.

3HayeHne V otgena PTO gna pasBUTUS XYAOXECTBEHHOMN
N HayyHoli ¢oTorpadum B Poccum Benuko. Ha 3acefaHusx
aToro obuwectsa 3acnywmBanucb Coo6LLEHUA M JoKnafdbl Mo
Bonpocam qoTorpapumn, YynTanucb pegepatbl O BblaloLnMxcs



paboTax pycckux oTtorpados,
©6cyxganucb n3obpeTeHusa wu
(. n. 9Tum O6LWEeCTBOM BbI-
}nyckanuch Tpyabl nojg Hassa-
/ Hnem «3anuckm PTO», B KoO-
Topbix C. J1. JleBUUKWIA npu-
HUMaeT aKTUBHOe  y4acTue.
CBou cTatbM OH MoOMewaer
TakXe B BbIXOAMBLUEM B TO
Bpemsa XypHane «®oTorpad».

C. . NeBNUKKNIA NepBbIM U3
thoTorpatoB ANA MNOPTPETHOW
CbeMKW B MNaBUNbOHE BMECTO
OHEBHOTO CBeTa MNpUMeHseT
3N1eKTPUYECKOe OCBelleHue.

Ha 3acegaHun V oTgena
PTO 7 pekabpsa 1879 r. C. /.
NeBuuknin npepgctaBun 20 Ka-
OUHETHbIX MOPTPETOB, CHATbIX
UM B ero MacTepCcKOM npu anek-
TPUYECKOM OCBeWeHUn. 3a CHUMKamMun 6blI0 NPU3HAHO BbICO-
Koe KauyecTBO. B cTaTbe «[lpuMeHeHWe 3NeKTPUYeCcKOro cBe-
Ta K nopTpeTHoi doTorpapum» C. J1. JleBUUKMIA nwucan:

C. N. NeBuuknii (1819— 1898)

«CKOMbKO -HaM W3BECTHO, 3TO HOBOE MPUMEHEHWE 3NeKTPUYECKOro
cBeTa He 6bIN0 elWwe HWMKOrAa ucnbiTaHo. OHO cocTaBnseT HOBOCTb,
KoTOpas Mo cBOeli mpoctoTe W npakTuyHocTu 6yaeT npuHaTa ¢oTo-
rpagamum».

MopTtpeTbl C. J1. SleBnyKoro 6bi1M npeactaBneHbl Ha BeH-
CKYH 3MeKTPUYECKYH BbICTaBKY W UMenu 60nbLIOK ycrex.
M3 coobuieHns B. WN. Cpe3HeBCKOro Ha 3acegaHum PTO
4 HOos6ps 1883 r. Mbl y3Haem, 4To «Bo3BpaTuBwnecs C Bbl-
CTaBKW pYyCCKUe fgeneratbl cooOWWUAM MNPUATHOE ANA  BCeX
PYCCKMX W3BeCTME O COCTaB/IEHUM HOBOrO NPOTOKONla B TOM
CMbICNe, 4TO pycckum oTtorpagom C. J1. JleBuukum BOMpoc
0 MPUMEHEHWUWU 3NEKTPUYECKOrO OCBELLEeHUA K MOPTPETHOMN
CbeMKe peLeH OKOHYaTe/NlbHO B YTBEPAUTENIbHOM CMbICNE».
3TM camblM OblN YCTAHOB/EH MPUOPUTET PYCCKOro n3obpe-
TEHUA, KOTOpPbIM CTanu LIMPOKO MONb30BaTbCA BCe oTorpa-
bl Mupa.

C. N. NeBuuKMWii BNepBble Hayal MPUMEHATb peTyllb He-
raTWBOB, CYLW,HOCTb KOTOPOW M3M0XeHa UM B cTaTbe «O 3Ha-
YeHUN peTyLWM M O HEeKOTOpbIX cnocobax obneryeHus ee npu
oTgenke oTorpahMyecKux MOPTPETOBY».



Poccun Takxe npuHagexuT NepBeHCTBO BBefeHUA B (o-
Torpauio KomMnosmymu, 6necTawum o6pasom pa3paboTaHHOW
KapenuHbiM, ConoBbeBbiM U Ap. PaboTbl  JleBULKOTO,
KapenuHa oTnnyanucb KOMNO3WUMENW W BbICOKMM XYAOXECT-
BEHHbIM WCMNOJIHEHUEM.

C. N1. NleBNUKWIA chenan MHOXECTBO MOPTPETOB  YYeHbIX,
nucatenen, XyLOXHWUKOB, Cpefu KOTOPbIX TPYMnnoBble WU WH-
LuBMAYyanbHble NopTpeTbl TypreHesa, ToscTtoro, [oH4YapoBa,
Hekpacosa, OCTpOBCKOro u Ap.

Kpome uncnonb3oBaHUSA 31EKTPUYECKOT0 OCBELEeHNUA U Npu-
MEeHeHWs peTywun Heratueos,, C. J1. JleBULKUM BMepBble B
nctopumn ¢otorpadum 6bIAM U3rOTOBNEHbI W MPUMEHEHbI fe-
KopaTuBHble (hOHbI U pasnnyHas Mebenb (akceccyapbl) Ans
naBunboHa. [lekopaTuBHble (POHbI U Mebenb 6blM BbiNOHE-
Hbl XYLOXXHWKOM-[leKopaTopoM bouyapoBbim.

C. 1. JleBUUKNIA nepexun 3anoxy fareppoTunum, Konno-
[MOHHOro npouecca U 6pPOMOXeNnaTUMHOBOro cnocoba, npuyem
TBOpYecKkas AeATeNbHOCTb €ro Kak npogeccuoHana-gortorpa-
(ha 6blna OpUrMHaNbLHOM: OH He KOMWPOBAN W He nofpaxan
apyrum. TpoAyKTMBHOCTbL paboTbl M pa3max ero fesTefibHO-
CTW He uMenun cebe paBHbIX M CpPaBHUBAOTCA OB6bIYHO TOJIbKO
C TBOPYECTBOM XYAOXHMKa Kpamckoro. Ero TexHuM4yecku co-
BEPLUEHHbIE W .BbICOKOXYAOXECTBEHHble paboTbl HEOAHOKpaT-
HO 3KCMOHMPOBaNUCb Ha QoTorpaguyecknx BbiCTaBKax, Mpo-
X0AMBLIMX KakK B Poccuu, Tak W 3a rpaHuuei. Vimes obwup-
Hble No3HaHuMa B o6nactu dotorpagumn, C. J1. JleBUUKWiA
n3bupancs aKCNepToM Ha BCEe PYCCKME POTOBLICTABKM U TPUXK-
Abl n3bupanca npeacefaTeneM BbICTaBOYHbIX Cyfei Ha Bce-
MUPHbIX BbICTaBKaxX.

C. . Nesnukuin ymep 10(23) wuioHa 1898 r., Ha 79 roay
XU3HU.

3. CTEPEOCKOMUMYECKWE ®OTOATMAPATHI

M306peTeHne CTepeockona, KakK W3BECTHO, OTHOCUTCA KO
BPEMEHU, MpeAllecTBOBaBLIEMY OTKpPbITUIO ¢oTorpapum —
K 1832 r. M03TOMY BMOJIHE €CTECTBEHHO, YTO MHOTUX XYLOX-
HUKOB MHTEpecoBan BONPOC MOJy4YeHWss 06bEMHOro (nnactuu-
HOro) mM3ob6paxeHus npegmeToB. [,na 3Toro Heob6xoaumo Obl-
N0 MHTepecylwWwmnii npegmeT n306pasuTb TakKUM, KakMM €ero
BMAMT B OTAENbHOCTW NpaBblii M NeBbld rnas, T. e. Hapuco-
BaTb CTEPEOCKOMMYECKYH Mapy.

C nosasneHuem oTorpagun, Kpome M3roTOBEHUSA CTepeo-
CKOMUYecKMX nap rpaduyeckumMm cnocobamu, 6bian npea-
MPUHATBI NOMbITKM MOCTPONKKM CTEPEOCKOMMYECKMX  annapa-



TOB. M3 uucna MHOrmx o6pas3uLoB CTEPeOCKOMMYECKUX anna-
paToB, npejnaraBlUUMXcA B TO Bpemsi, Haubosiee YyAayHoOl
KOHCTpYyKLMeli okasancs annapat A/eKcaHLpOBCKOTO.

B 1854 r. XXWBONUCHOTO Lexa MacTepy AneKcaHLpPOBCKOMY
[enapTaMeHTOM TOProBAuM M MaHy(akTyp BblfaeTcs MaTeHT
Ha «annapart NS CHATWA MOTpebHbIX AN CTepeockona ABYX
M300paXXeHNn B 0AHO M TO XXe BPEMS U OAHOW W TOW XXe Ma-
LMHOMNY.

Puc. 1. YepTex wu3 npusunerunm AnekKcaHLpOBCKOro
Ha cTepeockonuyeckuii annapaT (6e3 Homepa, 1854 r.)

B nateHTe ANeKcaHApPOBCKOro YyKa3blBanoCh:

«[lna BOCMpOW3BefeHNA M306paxKeHWn ynoTpebnancs 06bIKHOBEH-
Hblii [areppoTUMHbIA annapaTt, UMeKLWuiA O0fHO O0O6bEKTUBHOE CTEeK-
no. npe,quTbI CHMManucb nnn B ABa nNpuema O,QHOVI MaLUVIHOI7I,
KOTOpasa nosopa4vymBanacb nop W3BECTHbIM Yriom, vunuv AByMA Malln-
HaMWu, NoCTaBNEeHHbIMU OfHa 0T,qpyr0171 B N3BECTHOM PacCTOAHUN, HO
o6a 3TM cnocoba He NpefcTaBNANM COBEPLIEHHO YAOBMETBOPUTENb-

HbIX pPe3ynbTaToB; CHATble NOCPeACTBOM UX M306p_a>|<eH|/m nnn nBoun-

Nnncb W He A[0BONbHO cnuMBainCb B OAHO LUenoe B CTepeockonuye-

CKOM /iopHeTe, WKW He NpPoABNAANNCH C ,qOCTaTO‘-IHOﬁ peﬂbe(*)HOCTbrO».

Annapat AnekcaHApPOBCKOT0O COCTOAN U3 [BYX AePEBSHHbIX
AWNKOB a M 6, BCTaBNABWMUXCA oAMH B Apyroi (puc. 1).
BHYTpeHHAS 4acTb fILMKOB pa3jeneHa Ha ABe MOMOBWHbI je-
PEBSHHOW NeperopoAKoi, 3agHsAA 4acTb fAB/ANACb KaCCETHOW
yacTbio, B KOTOPYH CHauyana BCTaBAA/0Cb MaTOBOE CTEKNO
4NA HAaBOAKW, a 3aTeM KacceTa CO CBETOYYBCTBMTE/NbLHON nna-
CTUHKOIA.

AWNK a B nepefHein yacTu MMeeT gBa O0TBepcTus. B Konb-
ua 3, YKpPenneHHble Ha Aol eyke B, BBUHYMBANUCb OOBLEKTHU-
Bbl. [lOLLeYKM pasfBUXKHbIE W COeAUHeHbl (anbueTom. Ha-
BOAKA Ha pe3KoCTb Mpou3BoAMaacL NOCPeACTBOM BABUTaHMA
ALWIMKOB @ U 6 OAMH B APYrOi U NepejBKeHUEeM [AOLLEeYeK B.

B KoHUe 70-X rojos NpoOLWIOr0 CTONETUS OCYLLecTBAANCH
nepexof OT MOKpOro KOM/JOAMOHHOIO mpouecca K 6Gpomoxe-
NlaTUHOBOMY npoueccy Kak 60nee AOCTYMHOMY cnocoby Aans
LUMPOKOro Kpyra ntobuteneit-portorpagos, 4To cnocobcTBoBa-
N0 YBENMYEHUID KONM4YecTBa No6MTenein, opraHnsaunum Kpyx-
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M. E3y4yeBckuit
(1835—1898)

KOB W (oTorpaguyecknx o6-
wecTs. lepuofd aTOT TakXe Xa-
pakTepeH nNOfBAEHWEM HOBbIX
KOHCTPYKLUMIA  annapatoB K
YCOBEPLUEHCTBOBAHUIA thoTo-
rpauuecknx npoLeccos.

C uMMeHeM TaNnaHT/IWBOIO
MOCKOBCKOTO KOHCTpYKTOpa
Omntpusa [MeTpoBuya E3yyes-
CKOro TeCHO CBfi3aHO co3fja-
HUE OpPWUTUHaNbHbIX KOHCTPYK-
UM oTorpagmyeckux- anna-
paToB.

0. M. E3yyeBCKMM eule B
1875 r. 6bl1 CKOHCTPYMpOBaH
CTEpPeoCKONnYecknini  annapar,
KOTOpbIA M3 roga B rog cosep-
weHcTBoBasica u B 1879 .
6bl1 OopMAEH B KOHCTPYK-
LU0, N3006paXXeHHY Ha puc. 2.

AnnapaT, MMeBLIWI Ha3BaHWe «CHapaj AN 3Kcneauuuii»,
28 pekabpa 1879 r. geMOHCTpMpoBancs Ha 3acegaHum Pyc-
CKOro TeXHW4Yyeckoro obuwectsa M MOMYYU BbICOKYHO OLEHKY.

Annapat npefHasHa-
yanca [ANnf  CbeMKM Ha
CYXMX nnacTuHKax pas-
Mepom 170X~”5  MM.
dopma annapata—npu-
3maTuyeckas, BHYTPY
aulMKa nomeuwianocb 12
NNacTUHOK, aBTomMaTtu-
Yeckn BbICTaBASEMbIX Ha
MEeCTO MaTOBOr0 CTEK/a.
3aTtBop 6bI1 Npucnocob6-
neH Ans 06beKTUBOB pas-
NWYHOro pasmepa U no-
3BONISIN NMPOU3BOAUTL Kak
MOMEHTafIbHble  CbEMKM,

Puc. 2. Crepeockonuyecknii annapat
A. T1. E3ydyeBckoro

Tak U C BblAepXKoi. NS BblABMXEHUS 06bEKTUBA OTKWAbI-

BasiaCb BepxHAA

nonoBnHa

nepeAHeli CTeHKM annapaTa

C penbcamun. Ana HaBefeHUs Ha Pokyc 6bla npucnocobneHa
nyna. AnnapaT OT/lMYanca TWaTeIbHOCTb CTONSPHBIX U Me-

XaHuyeckux pab6borT.

Bec cyl,ecTBOBaBWMX B TO BPeMS MHOTUX KOHCTPYKLWIA



T T MOUEHTANbHBIA KAMEPBl 2 n. esyuesckaro

MarasuHb Ha 12— 15 MNaCTHTXKb.

3aTBOpb ObICTPLI  BO3BPATHBbIN,. McCrOILpy WLl NepBbIii
nnaHb pasb BT. 30 forblie Heba, nodemy nocnegHee nony-
YaeTcs Me nepefepXenHsun, npu  Broan-h BblgepXKeHHOrb
HOpPBOMb  Hran'b.

MbHa NacTUNOKbL BecbMa NpocTa 6e3b BCAKUXb MPYXKWHb,
E'; cs PblbaroBb, blblkoBb W T. M. O6vekTuBbl K. Lleiica Bb lent.
ikonomeTpb 6OMbLIOA W CBLT/bINA.
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Za> BaTepnacs.
Yucnutens.
Paaarbpb nnactvHk 6X 8 c/m, ()X 12 (ctepeock.) 9 X 12 c/m.
Alva 05 p. 110 p. 75 p.

PyTIApbl Kb HUMB 5 pyb.

»~ABTMare*. OrepeocBonnuectoii annapatb . M. Kayuesckaro
Ha 12. mnacTwHok'!,, paaarbpb 6 X 13 <ym M£Eua niacTuHow, npu
MOMOLLM  BUHTA.

O6bekTuBbl Lleiica. Likna cb dytnspoms 175, py6.

-YHuBepcanbHbli annapatb' [, W. E3y4yeBcKaro Cb MOMEHTa/Ib-
HbIM!, 3aTBOPOMDb; MOMETbL CIYXWUTb MO >KeNaT'to PyUHbIMb WK YKp!LL-
NenHbLLbL Ha TTaTB'b, Cb 6 ABOIHBIMM KacceTaMmm HOBOI KOHCTPYKLK,
Cb 06bEKTHHOSL Lleiica, Ha pasmbpbs 9X 12 ii/m. 110 py6.

ToTb e -atmapari, Ha pasmbpb 12 X 16'/,, NpWCrOCOBNEHHBIV
N [Ns eTepeoCKOMMNYECKMXb eHHMKOBB, Cb TpemMst 0ObeKTUBaMu Lieica,
H3b KOTOpPbIXb [Ba [/ CTEPEOCKOMHYECKMXb CLULIKOBbL WM OfHHb ANA
«OWKOM. Ya 12X16V, «m. 190 pyb.

Ir. ¢oTtorpada*™ ocobas ycTynka

Kawx'Tw umiii npogaxa in. «K.b.4* oTorpapuyeckum. WpH-
mu.ic-a.imervii
AO0011.aP1. 1011110 L. JI1LOfKIili.

Puc. 3. O6bABneHue o npogaxe kamep [. M. E3syuyeBokoro,
onybnukoBaHHOe B >XypHane «doTtorpaduyeckoe 0603peHUe»
3a 1897 r.



annapatoB cocTaBnan  o6blyHO 10— 12  Kr; Kamepa
L. M. E3yueBckoro secuna Bcero 2,5 kr. OHa oT/iMyanacb
OpPWUIMHaNbLHOCTbLIO, NMPOCTOTON, OTBeYana 3anpocam oTorpa-
thoB n 6bina ygobHoin B paboTe.

doTtoannapat [fA. T1. E3yuyeBcKOro 3kKcnoHupoBsancs Ha
Bcepoccuiickoih BbicTaBke B MockBe B 1882 r. M paHee Ha
reorpauyeckoii BbiCTaBKe B BeHeuwwu, rge noayymn npemuio.
OnucaHue annapaTa W ero pUCYHOK OblM NOMELLEHbI B XYPp-
Hane «®oTorpag» 3a 1880 r. B 1883 r. 4. M. E3y4yeBcKuM
6epeT MmaTeHT Ha CBOe M306peTeHWe, a M3rOTOB/EHME Ccepuwn
3TUX annapaTtoB nopy4aetca mactepy Knauyko B Mockse. Ha
puc. 3 npuBoauTcA 06bABNEHME O npojaxe kKamep E3yues-
CKOro.

4, ®OTOAMMAPATbHl ANA MNYTEWECTBEHHUKOB

B 1880 r. pycckum un3obpeTaTtenem nopyuymkom WMa3smaino-
BbIM Obl1 CKOHCTPYMpPOBaH BeCbMa OPUrMHaNbHbIA annapar,
ABMBLUMIACA NPOTOTMMNOM MarasMHHbIX Kamep. B OCHOBY KOH-
CTpyKUMM annapata Oblfa MOMOXKeHa CUCTeMa PEBO/IbBEPHO-
ro 6apabaHa B COEAMHEHUN C CMUCTEMOW MarasMHHOIO PYXbS.

Annapat W3mainosa (puc. 4) umen qopmy 12-CTOPOHHeW
npusMbl, B KOTOpPOl/ nomewanucb: kamepa K, swwuk P ansa
HEIKCMOHMPOBAHHbLIX MNACTUHOK W AWMK P' ana 3akcnoHupo-
BaHHbIX MNNAcTUHOK. lepeAHAs U 3afHAA 4YacTW NPU3Mbl 3a-
KpbiBanucb KpbillKamu K u K'. B nepepHelt 4acTu umenochb
oTBepcTMe nepej 06BLEKTMBOM anmapaTta, a B 3afHell — Bbl-
pesbl Mo pa3mepam AwWKMKOB P n P' n KacceTHOW 4acTu Ka-
mMepbl K. B LeHTpe nNpusMbl NPOXOAMA BUHT B, OKaH4YMBalo-
WMinca pykosiTkoin p. K 3agHein yactm npubopa no pasmepam
KPbIWKX MPUKPENSIEHO LWaccu LW, Bpawakuieeca Ha Tpy6-
Ke M C NOMOLLbID PYKOATKM P He3aBUCMMO OT BWUHTA B. B
lwaccu WMenocb rHes3fo Mo pasMmepy Awwnkos P um P', KoTO-
poe CNyXuno Ans nepeMeleHNs MNNacTUHKWA, [LOCbINaemMoi
NPY>XWHOW U3 awunka P.

HaBofka Ha pe3KoCTb Npou3BoAMIacb NO MaTOBOMY CTeK-
Ny C MOBOPOTOM BUWHTa B U NMepeMeLLeHueM MepefHeiR CTeHKN
annapata d, CKpenneHHoW ¢ BUHTOM C. MaToBoe CTeKo
CHapyXu MpUKPbLITO mMexom M'.

B MOMEHT, Korga MaToBOe CTEeKN0 CTOMT B KaCCETHOW ua-
CTW, MPYXWUHa U3 AWKUKa P BTanKuBaeT OfHY MNacTUHKY B
rHes3go waccu. Nocne yctaHOBKM 3aTBOpa, CKOPOCTb KOTOPO-
ro perynmpoBanacb 3aBOAHONM MPYXWHON, Waccy Bpaw,anochb
PYKOATKONW p 4O NOSYy4YEeHUS pe3KOro 3ByKa 3allenku, yka-
3blBalOWEro Ha TO, YTO NAacTMHKa 3aHdana MecTO MaToBOro



\ cTekna. MNMocne aKCMOHMPOBAHUA MOBOPOTOM LIACCUM 3IKCMOHU-
\poBanHas nnacTMHKa npoTankmBanacb B pe3epByap P'.
AnnapaT W3maiinoBa npeAcTaBnsn 3HaYMTeNbHble yAo6CT-
Ba B pa6boTe. Kpome 6onbworo 3anaca nnaacTMHOK (0OKONO
B 4l0XWH), B annapaTe 6bl1 YCTaHOB/EH CYETYMK, YKa3blBaB-
WWA Ha YUCNO MMEKLWKUXCA B 3anace MIacTUHOK W HOMep
KaX[0h 3KCMOHMPOBAHHOW (OTONNACTUHKU. YCTPOMNCTBO an-
napata He A4OMycKano [ABYKPaTHOW CbEMKM Ha OA4HON W TOM
e MnacTMHKe, YTO YCTpPaHANO OWMWOKM WM MOpYy HeraTUBHO-
ro matepmana. OnucaHue 3TOro amnnapaTta 6bl10 MOMeLLEHO
B XypHane «doTtorpag» Ne 5 3a 1882 T.

Hemanas 3acnyra B KOHCTpyuMpoBaHWW (oToannapaTos
npuHagnexut B. W. Cpe3HeBCKOMY.

BayecnaBa M3maininoBuuya Cpe3HEBCKOro MO npaBy MOXHO
Ha3BaTb MWOHEPOM PYCCKON HayyHoi doTorpadpum m ¢oTo-
rpauyeckoin npombiwneHHocTn. dotorpaguein B. N. Cpes-
HEeBCKMIA Hauyan 3aHuMMaTbCcs B 1866 r., Korga CyliecTBOBa
elwle Tak HasblBaemblli MOKpPbI KOMMOAWOHHBINA cnocob, a 3a-
TEM «CYXOW TaHWHHbLIA cnocob». feATenbHocTb B. W. Cpes-
HEBCKOr0 OTAMYanacb HEOObIKHOBEHHOW MNPOAYKTUBHOCTbIO M
MHOTOrpaHHOCTbI0O U ABNfeTCA 6GOMbWIKUM BKNagoOM B [efo
pasBUTUSA OTEYECTBEHHOW Hay4yHOW oTorpaduu.

MepBbiMM paboTamu B. WM. Cpe3HEBCKOro, OTHOCALLMMUCSH
K 1866— 1867 rr., 6bl1M CbeMKM (PecoK M MO3auK KMEeBCKO-
ro Cogmiickoro cobopa XI Beka, a TakXe KpynHas pa6oTa
no penpoayumpoBaHuto pykonucein XIlI Beka ¢ 06WMM uyuc-
NIOM CHUMKOB 0K0/io 300 wTyK. BbinonHeHHad wm paboTa



no TOMY BpemMeHu Oblna BeCbMa TPYLHOW, TaK KakK mnepej
CbeMKOW QoTorpay npuUXoannocs MNPUTOTOBAATb  KaXKAYHO»,
NNacTUHKY B OTAENbHOCTHU.

bygyun ¢unonorom no o6pasoBaHUIO U 3aHMMasACb npeno/
faBaTenbCKOW [feAaTenbHoOCTbio, B. WM. Cpe3HeBckuin ypenset
MHOFO BPEMEHM Hay4yHoi ¢oTorpadun. B 1869 1. B. U. Cpes(-
HEeBCKWMIA OCHOBATENbHO M3y4aeT nonyuyuBwme B Poccuun wu-
pOKOe pacnpocTpaHeHue oToTunuio, gotonutorpaguto, nur/
MEHTHbIA (YrofbHbIA) Npouecc, MO3UTUBHLIA MPOLECC Ha Xe-
Ne3HOrannoBoil 6ymare, reauMorpaslopy, aBTOTUNWIO Ha MeLU:
W, HAaKOHel, KONMOAWOHHbLIA W >XenaTUHHbIA CNoco6bl.

Mepexoa OT MOKPOro KONNOAMOHHOIO npouecca K 6pbmMo-
XenaTMHOBOMY XapaKTepus3yeTcs YBe/IMYeHWeM  KO/NMYecTBa
no6uteneit-hoTorpadoB, opraHn3aLmnen KpyxkKoB n goTtorpa-
thnyeckmx obuects. Tak, B Hayane 1870 r. B MeTepbypre op-
raHu3oBancs Kpy>XoK (oTorpagoB-nobuteneid, B KOTOpPbI
Bownu npod. 4. V. MeHgenees, n3BecTHblil ¢oTorpad C. J1.
NeBuukuini n gpyrue yuyeHole n nwobutenn. OHUM W3 aKTUB-
HbIX U/IEHOB 3TOro KpyXxka 6bin B. W. Cpe3HeBCKUit-
B KpyXkKe genanucb foknagbl, 06CcyxXfannmcb BONPOChkl Teope-
TUYECKOro M MPakTUYecKOro NpUMeHeHUs goTtorpapumn, ymrta-
nnuce pedepatbl MO UCCNELOBAHUIO WM YCOBEPLUEHCTBOBAHUIO
hoTorpamyeckmx MpoLEeccoB.

[eaTenbHOCTb KpyXKa NpPUHANa LWMPOKWIA pasmax, YeHbl
ero 6bin Tem sagpomMm, Ha 6ase kotoporo B 1878 r. B [leTep-
6ypre o6pasoBanocb nepsoe goTorpamyeckoe 06LLeCTBO —
V oTgen Pycckoro TexHuuyeckoro obuwecTtsa. WHuumatnea
TpyAbl no opraHusaumm V oTaena npuHagnexat B. U. Cpes-
HeBCKOMY. C MOMeHTa opraHusauum V oTgena OH CTaHOBUT-
CA Lenonpou3BofuTesieM, a 3aTeM HernpeMeHHbIM 4neHoM O6-
wecta. B 1886 r. oH m3bupaetcs cekpeTapem ObwecTtsa M
paboTaeT B 3TO AO/MKHOCTM 6Gonee 19 net (go 1905 r.),
nocne 4yero usbupaetcs npegcefatenem otgena O6uwecTsa.

3acnyron V oTaena ABnseTca uM3gaHue oTorpagpnyeckoro
XYpHana noj HasBaHuem «doTorpad». PefakTopom 3TOro
XypHana BnnoTb o 1884 r. 6bin B. N. CpesHeBcknit. C aTo-
ro MOMeHTa Hambosee LIMPOKO pa3BepThbiBaeTCs €ro aumrepa-
TypHas AesTeNbHOCTb: OH MevyaTaeT psAf CTaTel, B KOTOPbIX
nonynspu3nMpyeT HOBbIA 6GPOMOXeNaTUHOBLIA  cnocob, ero
TEOpul U npakTuky. Kpome xypHana «®oTtorpad», B. W.
Cpes3HeBCKMIA Nyb6anMKyeT cTaTbu B «Pycckom oTorpaduuye-
CKOM XYypHane», B «doTtorpade-ntobutene», B «doTtorpadu-
Yeckux HosocTAx». B 1883 r. B. W. CpesHeBCkuit m3gaeT
«CnpaBoYHYl KHWXKY (oTorpada», KoTopas Bbillna MoO-



X \ BTOpPHbIMW u3gaHuasMu B 1887
\n 1889 rr. N3gaHne 3TOW KHU-
\M 0Ka3ano OrpoMHyH MONb3y
doTorpaham B OBMafeHUM
Teopuein M npakTUMKOW oTo-

agumn.

1B 3acnyry B. N. Cpe3Hes-

CKOMY cneflyeT MoOCTaBUTb CO-

fpeiicTBME opraHusauum 'V oT-

penam PTO ¢oTorpamyecknx

BbICTaBOK: nepBasa (oTorpa-

(hnyeckas BbicTaBka B lMeTep-

6ypré Oblna  ycTpoeHa B

1888 ~..nocnepyouve B 1889,

1891, 1894 rr. ®oTorpaduue-

CKMe BbICTaBKM B  Poccun

CBMeTenbCTBOBANM 0O 3peno-

cTm  QotorpaoB ©  umMenu

KpynHbliA ycnex B fgene nony-

napusauum pycckux npousse-

JEHW, nNpuMeHeHMs QoTorpa-

(v B HayKe U TeXHWKe, NONynspmsaLuym TEXHWKU NPOU3BOA-
cTBa (poTorpaduyeckoil MpoAyKUWWU, B TOM YMUCIEe U PYCCKUX
OPUTMHANbHBIX KOHCTPYKUMA doToannapatoB. OHM cBUge-
Te/NbCTBOBAIN TakXe 0 60NbLIOM MPOrpPecCMBHOM 3HAYEHUU
Y otgena PTO B gene co3faHWs OTe4yeCTBEHHONW (oTorpa-
(hMYECKOW MPOMBIWNEHHOCT U ¢oTorpaMyeckoro npocee-
WweHuns.

10 nwoHs 1883 r. Ha 3acegaHun PTO B. W. CpesHes-
CKWUIA LEMOHCTPMPOBAN M3rOTOBMIEHHbLIA MO €ro pucyHkam an-
napaT, npefHasHauyeHHbIA ANs akcneguuuu B TwbeT, npea-
NPUHATOA BENWKUM PYCCKUM uccnegosatenem LleHTpanbHOi
Asnn H. M. MpxeBanbCkuM. Annapat Obln  U3roToBAEH C
y4yeTOM YCNoBUIA U TpebOBaHWIn 3TOro AAUTENLHOTO W TPYA-
HOro MNyTewWecTBUA U NOoAy4ynn ofgobpeHue.

B 1886 r. um e 6bla CKOHCTpyMpoBaHa cneuyuanbHas
Kamepa A/ MOPCKUX CbeMOK.

L. T1. E3y4yeBCKWIA TakXe KOHCTpyupyeT psg MOMEH-
TaflbHbIX KaMep C OpuUruHanbHbIMKM 3aTBopamu. Ha puc. 5
npeAcraeieHa OfHa M3 Kamep, KOTopas 3KCMOHMpoBasacb Ha
doTorpaguueckoli BoicTaBke B MockBe B 1896 r. B koppec-
NMOHAEHLUMN, NOMELWEHHOW B XypHane «doTtorpad-nobutens»
3a 1896 r., yKasblBanoCb, YTO «...3TO PYCCKOe u306peTeHne u”
NPUTOM PYCCKOro MNMpou3BOACTBA, COBEPLUEHHO CAMOCTOATENb-



Hoe, T. €. He COCTaBnsAlOLWee KOMOGMHAUMIO 3arpaHuUyHbIX fe- /
LWeBbIX Kamep...» /

Annapat cocToAn M3 BepXHeil yacTu B, B KOTOPOM nomcy
LLanocb CemMb KacCeT C HE3IKCMOHWUPOBaHHbLIMW MNACTUHKaMMU,
N HUXHel 4yacTu A, B KOTOPOW HaxoAmMnocb BOCeMb MNNacTu-
HOK, MOAFOTOBMIEHHbIX ANS 3KCMOHMPOBaHMA. B crnoxeHHON
BMAe annapaT uMMen BWA NPOAONroBaToro Auwmyka. Ans
CbEMKM HWXHAA YacTb nepefHeli CTEHKW OTKMAblBanachb/u
C nomolblo Kpemanbepbl 1 nnacTMHKa ycTaHaBfiuBana” B
(hoKanbHY NNOCKOCTb. [N BU3MPOBAHUSA Ha 00bEKT CyEMm-
KU CAY>XWNM BU3UP 2, NAN 3epKanbHblA Bugouckatens 3.

3aTBOp ycTaHaBAMBasCA BHYTPW Kamepbl 3a 06bEKT/BOM.
OcobeHHOCTb YyCTpolicTBa 3aTBopa cCOCTOffia B TOM, 4ro OH
BfBOe 60nblle 3IKCMOHUPOBaN MpefmMeTbl MeCTHOCTM, YeM He-
60. 3aTBOp 3aBOAWMNCH MYroBKOW 4, cnyck 3aTBopa oOcylie-
CTBNANCA C MOMOLLbI pblyaxka 5. .

Lna cbemMKU 3KCMOHWMPOBAHHOW MNNACTUHKM  HEO06XO0AMMO
6bI10 0cBOGOAUTL pbivar 6, Nocne 4ero Npy>XuHa 7 3axof4u-
Na B yrnybneHue, a BbICTYNbl 8 0TX04MAM OT KacceT, 6naro-
fJapsa 4yemy KacceTbl ocBo6oXfanucb. 3ateM nepesopayunBaroT
Kamepy OO6BEKTMBOM BBEPX U HAKNOHAKT A0 Tex Mop, MNoka
3KCMOHMPOBaAHHAsA MAacTUHKA M3 HWKHeW uvactm b nepeasu-
HeTCS B BepXHKt 4acTb A. YToObl Ha MeCcTO 3KCMOHWPOBaH-
HOM NNacTUHKU [O0CNaTb HE3IKCMOHWUPOBAHHYH, HYXHO KaMme-
py noBepHYTb 06bLEKTMBOM BHW3 W HaKNOHWTbL BBEpX, Mnocna
4yero pblyar 6 NocTaBUTb Ha MeCTO.

O BbiCOKOM KauyecTBe (hoToannapaTtoB [. . E3y4yeBcKOro
CBUAETENbCTBOBANN MOJIOXUTENIbHbIE OT3bIBbl  MPEcCbl TOro
BpeMEHW W rnoceTuTenein BbicTaBOK. Ero amnapatbl oTnnua-
NINCb NIErKOCTb0, MPOCTOTOM YCTPOACTBA WM BbICOKMM KayecT-
BOM CTONAPHbIX paboT.

B 1889 r. [lenapTaMeHTOM TOProBauM u MaHy®hakTyp Bbl-
paetca npusunerna (nateHT) 3a Ne 11515 dotorpady Bap-
WwaBckoro yHueepcuteta K. BpaHiento Ha py4yHoOW peBOSb-
BEpHbI/i (hoToanmapaT AN CbeMKW Ha HeraTUBHOW Gymare.
O6wuii BUA 3TOro annapata MpeAcTaBneH Ha puc. 6.

C. . NMeBnukum 06 3Tom annapaTe 6bin fAaH cregytowui
OT3bIB:

«.../1306peTeHHbI  BapLWaBCKUM (oTOrpagomM py4YHOW peBONbBeEp-
Hblli oTorpaduuecknii anna;paT, HeCMOTPsS Ha CyllecTBOBaHUE He-
CKOMbKWX annapaToB, W3BECTHbIX MNOJ 3TUM HasBaHUEM, OTIMYaeTCs
COBEpLUEHHO HOBbLIM YCTPOWCTBOM, 061eryawwmum paGoTy, B 0COGEH-
HOCTW BHe 3aBefleHUs WNM BO BpeMs  MyTellecTBUiA... BpaHAaens
COBEPLUEHHO YCTPaHUA BalMKU W BeCb COMPSKEHHbIA C HUMKM Mexa-
HU3M. OH BKNafblBaeT yXe FOTOBYH Hape3aHHYl Mo BelMuYMHe Ka-



Mepbl 6ymary, HaTAHYTYl0 Ha JIerkne MeTanMyeckue pam»uki,
KOTOpbIe CMEHATCA OfHA [Apyroii ¢ Heo6blYaliHOW NerkocTblo, Kak
ANCTbI B NepensieTeHHON KHUre, 3aHMMas No 06beMy BABOE MeHblue
MecTa Npu Bece TakXe BABOE (MU 6GOMblUe) MeHbLUE».

B komnnekT doToannapaTta BXOAWAW KapTOHHbIE SLUKM,
B KOTOPbIX MOMeL,anoch 25 XEeCTAHbIX paMOYEK CO BCTaB/IEH-
HOli B HUX HEraTMBHOW 6GyMaroi v 3apsifHblli MewoK U3 cBe-

. Puc. 6. Yeptex n3 nateHta Ne 11515
Puc. 5. MOMEHTa/bHbIN K- BpaHfens Ha py4HOW peBo/bBep-
annapat [i. M. Esyuesckoro HbIl  (hoToannapaT ANs CbLEMKM
Ha HeraTuBHOW (hoTobymare

TOHEeNpoOHMLaemMOii MaTepum c ABYMA pykaBamu. 3apsjka
KacceT U nepesapsifka Kamepbl 61arogaps HaauuuMi Takoro
MellKa MOrfa OCyLWecTBAATbCA Ha CBeTYy B MNyTelwecTBUM.
B 1896 r. Ha BcepocCCMIACKON NPOMbILIEHHON BbiCTaBKe B
HuxHeMm HoBropofe [AeMOHCTPUPOBAIUCL OPUTUHANLHOW
KOHCTPYKLUWUM U BBICOKOFO KauyecTBa anmapatel WM. W. Kap-
noea. O6 3TMx anmapaTax B MNpecce TOro BPeMeHU Cco006-
anoch:
«AI'II'IapaTbI r. Kapnosa 3aCny>XXunBakT BHUMaHUA NPenmMyLiecTsom

B TOM OTHOLWEHWWN, UYTO OHU HEe CKonuMpoBaHbl C WHOCTPaHHbIX 06-
pasyoB, a WMCMNO/NHEHblI B MaCTepCKOVI 9KCMNOHEHTa MO €ero MbICIn».

B 3aTom e rogy Ha cocTtosiBlwelica B MockBe hoTorpadu-
YecKoi BbiCTaBke Pycckoro doTorpamyeckoro obuectea
TakXe 3KCMoHMpoBanucb Kamepbl Kapnosa, o6paTuBLIMe Ha



ceb6s BHMMaHME «He TOMbKO NO M3AWecTBy paboTbl, HO ¥ B
OTHOLUEHNW COBEPLUEHCTBOBAHUS PYCCKOr0 MPOM3BOACTBA W
CTPEMEHUSA K YNYUYLIEHUID KOHCTPYKLMMN».

Oco6blii MHTepec Bbi3Bana kamepa «Poccua», wumeBLLas
mMarasmH Ha 48 nnacTMHOK. MOXHO yKa3aTb, YTO LWITATUBHbIE
Kamepbl KapnoBa OT/nuM4Yanucb Takoli AO6POTHOCTbI WM3FOTOB-
NEHNA, YTO M ceilyac WX MOXHO BCTPeTUTb elle NMPUMEHSAN0-
WMUMUCH NS TEXHUYECKMX paborT.

5. MOXOAHbIN ®OTOMPAGUUYECKUN TMPUBOP
n. N. ®UNNNEHKO

Ha 3acegaHumn V (dhoTorpauyeckoro) otgena PTO 26 ok-
TA6ps 1885 r. NOANONKOBHUK apTunnepun @dunmneHko pge-
MOHCTpMPOBaN CBOW MOXOAHbLIN (oTorpaguyecknin  npubop,
cocTosuwmnii n3 potokamepbl (puc. 7) ¥ MNOXOAHOW oTona-
6opatopun (puc. 8), nmpucnocobneHHon Ans o6paboTkM He-
raTVBOB Ha CBETY.

B 3atom e rogy [lenapTamMeHTOM TOProBAM U MaHydak-
Typ u3obpertatento 6bi0 BbIJaHO OXPaHWTENbHOE CBUAETENb-

Puc. 7. ®doTokamepa Puc. 8. UepTex u3 naTeHTa
n. N. dunnnneHko Ne 6959 WN. N. dununeHko
Ha NOXOAHbI hoTorpaguye-

CKWiA  npubop

cTBO (nateHT) 3a Ne 6959 o1 16 aBrycta u B XypHane «®do-
Torpag-nio6utenb» 6610 NOMeELWEHO MNOApPo6HOe onucaHue
3TOro annapara.

Kamepa npegctaBnsieT coboii Npoaonrosatoii opmMbl AL MK
C OPWUTMHaNbHbIM YCTPONCTBOM KacCeTHOW 4acTu, MO3BONAB-
Wweli MCNONMb30BaTb BMECTO [EPEBSAHHbIX WM MeTalIMyecKnx
KacceT MeLlKW, U3rOTOBNEHHbIe U3 CBETOHEMPOHULAEMOr0 Ma-
Tepuana no pasmMepy MWCMOAb3yeMbiX MNacTUHOK. Hanuuue



TaKMX MELKOB MO3BOMSAA0 3KCMOHUPOBAHHYK B annaparte
NNacTUHKY Ha MOMHOM CBeTy MepeHOCMTb B nabopaTopuio
(puc. 8) M 34ecb Xe Ha MYHKTe CbEeMKW MpOU3BOAUTL ee
nposBAeHuUE.

3apsgka Tpebyemoro KonuyecTBa MELWKOB MPOM3BOAMAACH
B TEMHOM MoMelleHMn (CTauMoHapHO nabopatopun), nNpu-
yemM CBOOOAHbI Kpail MewKa C BIOXEHHOW MNMAaCTUHKOW
3armbancad m Mecto m3rmba CKpennsnocb Pe3MHOBbIM KO/b-
LIOM.

Mocne HaBOAKM anmapaTa Ha pe3kocTb (MO  MaToBOMY
CTEK/Ny) MelWOoK C B/IOXEHHOW B HEro CBETOYYBCTBUTENbHOW
NNacTUHKOM KPemnuacs Ha BbICTyMax CO LWeNbi B KAaCCETHOW
4yacTu, Nocfie Yero COefMHEHMEe BbLICTYMOB C KOHLAMW Mellka
(MeTannuMuyeckme MNaHkKyM) 3aXUManoCb PE3NHOBLIM KO/bLOM.
MnacTMHKa M3 MelWlKa 4epes3 LWeb CAyckanacb HenocpeacT-
BEHHO B Kamepy W npwmxumanacb K [epeBSHHOW pamKe B
(hOKaNbHOW MIOCKOCTWN MOBOPOTOM raiiku. ocne 3KCMOHUPO-
BaHUs 3Ta ralika OTBMHYMBaNachb, Kamepa MnoBOpaymBanach
Wenb0 BHW3, U NAacTUHKa CHOBA Nomajana B MeLIOK.

MoxofgHas nabopatopus cOCTOANA M3 pasHMMaloLencsa xe-
CTAHOW KOpPOOKW, B KOTOPOI/ B HWXHEW 4acTW MMenachb LWeb
no pasMmepy MNaCTUHOK, BbICTYMbl WM [Ba OTBEPCTUA: B KpbILU-
Ke KOpoOGKM — ANA KpenneHUs pe3vMHOBOrO LWJlaHra C BOPOH-
KOW M BHMU3Y KOPOOKW — AN KPenjeHWs WwnaHra AAs cnvsa-
HUS PacTBOpPOB.

[Ona nposBneHUs 3KCMOHWPOBAHHOW MNACTUHKM Heobxoam-
MO ObIN0 MELWOK HajeTb Ha BLICTYMbl KOPOOKW, COeAUHEeHue
CKpPEnnUTb Pe3MHOBbLIM KO/bLOM W Yepe3 BOPOHKY MO ouvepean
HanuMBaTb MPOABUTENb, (PUKCax, BoAy ANA MNpoMbiBKW. [Mpo-
LOMKUTENbHOCTL 06paboTKM Heratmea Agnunacb ot 5 go 10
MUHYT. MOXHO BMAeETb, 4YTO noxoaHas nabopatopusa du-
NINNEHKO siBMMaCb MPOTOTMMOM COBpPEMeHHbIX 6Gaykos P I/,
Kogak wn gp.

CnepyeT oTmetuTb, uto C. J1. JleBUUKUiA, KoTopomy [Me-
napTameHT TOProBAM U MaHygakTyp nocbifan Ha OT3bIB U30-
OpeTeHNs, Aan BbICOKYH OLEHKY MOX0AHol nabopaTopuu
dununeHko. N3 nognvmHHMKa 0T3biBa, Haxopswerocs B LleH-
TpanbHOM [OCyfapCcTBEHHOM apxuBe B JIEHWHrpaje, yCTaHOB-
NEeHO, 4YTO co34aHume NOXofgHoW (¢oTonabopatopumnm  AB-
NAeTCA OPWUTrUHaNbHLIM PYCCKUM U306peTeHneM, MNOCAYXUB-
WuM B AanbHeliweM o06pasyoM AN co3faHus 6auykoB AnA
NpOSABMIEHUS W Pa3NMYHOr0 pofa MNPOSBUTENbHbIX MPUOGOPOB.

C. Jl1. NeBnUKKNIA B OT3bIBE yKa3blBaj, YTO pacnpocTpaHeH-
Hbll B TO BpeMs npubop Ayp60HM «He yfoBneTBOpsAeT Tpe-



60BaHHAM CcTporoin oTorpadgumu, CAYyXWUT TONbKO 3abaBoH
ONA HayMHaWMX: B HEM CbeMKa U XuMuyeckas obpaboTka
Npov3BOAUNNCE B O4HOM W TOM Xe ALIMKe, BMeljaloLlemMm B
cebe n kamepy u nabopatoputo». PUAUNEHKO pasfennn atu
[Be HeCOBMECTMMble Oonepauuu, co3gaB Kamepy W nabopato-
puto B OTLENbHOCTW, YTO MNO3BOMMAO MONYYUTb BbICOKOIO
KayecTBa HeratuBbl.

MpumeHeHne PuANNEHKO MELIKOB BMECTO KacCeT KakK Mo
Ha3HaYeHW, TaK M MO YCTPONCTBY TaKXe SBASIETCH OpPUTU-
HanbHbIM. MeLWKN 3HAYUTENbHO OT/IMYAKTCA OT NPEANOXEH-
HbiX B 1884 1. B AHINMN KOHBEPTOB, CNYXMBLIMX ANA cOoXpa-
HEHVA (OTOMNacTUHOK. Mewkn PUAUNEHKO CAYXUAW AN
XpaHeHWs NNacTUHOK W faBanu BO3MOXHOCTb MNEPenoXuTb
ux 13 annaparta B nabopaTopuio Npu AHEBHOM CBETe.

®ununeHko, Kpome TOro, MNPegnoXxun cnocob wucCNofb-
30BaHMs GoTorpaMyeckoil Kamepbl ANS TE0AE3NYECKUX Le-
neil, NO3BONSAKWMUIA 3HAYNTENbHO YMNPOCTUTH MNPOU3BOACTBO
paboT No cocTaBfeHWUt0 Tonorpauyecknx KapT (MU >Kefe3Ho-
LOPOXHbBIX W3bICKaHW). Ons 3aTol uenn um 6bina npepno-
XeHa Kamepa,, MpeKpacHO BbliNOJIHEHHAsa MacTepoMm Bpobnes-
CKUM.

6. kamepa 3. KO3/TOBCKOIro AMA LBETHOW CHEMKMN

B OCHOBY KOHCTPYKLWW Kamepbl 6blna MofoXeHa wupes
CbeMKW Ha TpW MNacTUHKW OAHOBPEMEHHO 4epe3 TpW CBeTO-
hunbTpa.

B 1889 r. 3. Ko3snosckomy Bbigaetca npusunernsa Ne 2661
Ha «TPEXCBEMHYIO QoTorpauyeckyto Kamepy».

B nepegHeit cTeHKe Kamepbl (puc. 9, cneBa) nomelian-
CS CBETOCUNbHbLIN 00beKTMB ef, K Tpem oOcCTa/nbHbIM 6G0OKam
Kamepbl KPenwincb TPU KOHUYECKUX MeXa, COEAMHABLUMX Ka-
Mepy pamkamu ans kaccet Ne 1, No 2 u Ne 3. PaMKu atu ne-
peaBUranncb B FOPU3OHTA/bHOM HanpaBfieHUN.

Mo4 KaMepoi momel,anca KpemanbepHblii MexXaHu3m, npu-
BOAMBLUMIA B ABWXeHWe (B3aL W Bnepej) BCce TpU pamKu
OLHOBPEMEHHO.

BHyTpu Kamepbl N0 HanpasneHUIO K OCU 06BEKTMBA YKpe-
MneHbl BEpPTUKaNbHO K OCHOBaHMIO Kamepbl Mo yrnom B 45°
ABa XenTblX Mpo3payHbiXx cTekna ab u cd. Jlyy cBeTa,
npoweawmnini yepes3 06bLEKTWUB, BCTpeyaeT Ha CBOEM NyTwu
cTekno ab, OT KOTOPOro YacTUMYHO OTpaxaeTrca U uAeT no
HanpaBNeHUIO UV [0 MaToBOro cTtekna B pamke Ne 1, Ha KO-
TopoMm 6yneT BuaeH dQoTorpagupyemblii npegmet. ToOT Xe
nydy, npoweawunii yepes ABa XenTeix cTekna cib m cd, Ha



MaToBOM cTekne Ne 2 gacT m3obpaxeHue TOro xe npegmeTa.
CBeT, npoweawnin yepes xentoe crtekno ab, oTpasutca oT
MOBEPXHOCTN cTekna cd ¥ NOMAeT NO HaMpaBNEHUI0 XZ K
pamKe Ne 3, Ha MaTOBOM CTEeK/€ KOTOPO MONy4ynTCs TpeTbe
n3obpaxeHne QoTtorpagupyemoro npegmeTa.

Ecnn B pamku BCTaBUTb MNNACTUHKW, TO UMeeTCH BO3MOX-
HOCTb MONYyYUTb TPU Heratuea OAHOBPEMEHHO, MPUYEM KaX-
Obll M3 HUX 6YAeT COOTBETCTBOBATb OAHOMY U3 TPEX OCHOBHbIX
UBeTOB 6Gnarofaps yCTaHOBAEHHbIM C/IOXKHbIM CBETO(PUNbLT-
pam nepeg pamkamu. lMepef pamkoin Ne 1 ycTaHOBMEH «3e-

NeHbl» CBETOMUALTP, Nepes paMKoi
| — «opaHXeBblil», nepes pam-
No 3 — «(h1ONEeTOBbI».

Puc. 9. YepTtex u3 npusunernn Ne 2661 Ha TPexXCbeMHYIO
thoTorpaduyeckyto kamepy 3. Ko3nosckoro

«3eneHbli» CBETOMUALTP COCTOUT M3 SIPKO3E/EHOr0 CTeK-
AnaMu XenaTUHUPOBAHHOTO cTekna ".OKpalWweHHOro HafdTo-
NIOBOM >KENTOW KpackKoi. DTOT cBeTOMMNAbTP 3adepXuBaeT
KpacHble U (PUONETOBbIE NlyYn, NPONYCKaeT CUHUE, 3e/eHble
M Xentble Ayd4n U obecrneymBaeT MOAy4YeHWe HeraTuea Ans
KpacHoro userta.

«OpaHXeBblli» CBETOMUNLTP COCTOMT W3 XeNaTUHUPOBAH-
HOro CcTekna eT, FycTo OKpaWweHHOro HapTONOBOW XXENnToin
Kpackoi, u ApYyroro >enaTMHUPOBAHHOrO CTekna No, OKpa-
IUEHHOTO KpacHOW Kpackoi 3puTpo3uH. CTekno eT 3ajep-
XXUBaeT ynbTpaduoneToBble, PUONETOBbIE, FONybble U CUHMKE
AYyYn 1 nepemeltaeT MakCUMYM K 3efIeHbIM U XeNTbIM Nyvam;
CTEKNO no, 3ajepXwuBas 3e/eHble  yyu, nepemeliaeT
MaKCMMYM K OpaHXeBblM W KpacHbIM ny4yam. 3TOT CBeTO-
nUNbTP NO3BONSET MOMYYUTb HEraTuB [ANS CUHEro LBeTa.



«@PNONeToBbIA» CBETOMUALTP COCTOUT U3 XeNaTUHUPOBAH-
HOro cTekna pg, rycto OKpalleHHOro KpacHOW KpackKoi po-
JaMUH, W cTekna us rony6oro uBeTa. PofaMWHOBOE CTeKNO
3afepXXnBaeT 3eNeHble U XEeNTble Nyyn U Nponyckaet uo-
netoBble, rofybble n KpacHble. COBMECTHO e C Trony6bim
CTEK/IOM KpacHbI/i LBET BbIXOAWUT CBET/Iee XENToro u 3ene-
HOro, a CUHWWA, rony6oi n HNONEeTOBbIA — COBCEM XXENTbIM.
B pamke Ne 3 nmofyyaeTcs HeraTuB AN >KeNTOro LBeTa.

Lna nonyyeHus npaBWMNbHON nepefayyd LBETOB B paMKu
Ne 1 u Ne 2 BCTaBNATCA OObIKHOBEHHblE BbICOKOYYBCTBU-
TeNbHble NJACTUHKWU, a B pamKy Ne 3 — TO/IbKO OpTOXpOMa-
TUYeCKue.

Ha pwuc. 9, cnpaBa npeacTaBneHa BUAOW3MEHEHHasa Kame-
pa. 34ecb NMH3a a NoMelaeTca B nepefHel yacTu annapaTa,
B Tpyb6e ef nMH3a BOCNPUHMUMAET Nlyun, OTpParKeHHble CTek-
nom ab\ nuH3a e —nyuun, npowegwmne 4vepes oba cTtekna ab
n cd\ nuH3a d' BOCNpUMHMMAET Nyul, OTPaXeHHble CTekK-
nom cd. Anadgparma nomeuiaetcs B Tpybe ef.

OnbITHLIK 06pa3sel, Kamepbl K0310BCKOr0 [AEMOHCTPUpPO-
BascA Ha 3acefaHum doTorpaduueckoro obuiectsa nwbUTe-
neii ¢otorpadhun «farepp» B Kuese B 1901 r.,'HO pacnpo-
CTpaHeHWs OHa He Monayyuna, W 4Yepe3 HeEKOTOpPOe Bpems
pycckoe un3obpeTeHWe HenpaBuAbHO 6bII0 MPUNUCAHO (hpaH-
uy3y Haue.

B XypHane «®doTtorpauyeckme HoBocTM» B 1915 r. no
3TOMY MOBOAY YKa3blBanocCh:

«[lonromMm cyuTald YNnoMsHyTb M O TOM 06CTOATENbCTBE, YTO CMy-
CTA TpW rofa B OAHOM M3 hPaHLY3CKNX XYPHanoB A BCTPETUN COBEp-
LWeHHO aHanornyHy Mmofenb Kamepbl Ko03n0BCKOro kamepy (paH-
Ly3CcKoro ontuka Halle, TakXe npeanaraeMyto Ans TpexuBeTHOW
cbeMku» (H. Bobup).

7. ABOMHbLIE ®OTOMPAD®UNYECKWNE ATMAPATHI

B 1890 r. cneumanbHO AN MOPCKUX CbEMOK fIeATEHAHTOM
H. H. Anoctonum 6blla M3roToBAeHa [ABOMHaA Kamepa
(puc. 10): BepxHAs Kamepa ClyXufia TONbKO A1 BU3MPOBa-
HMS W HABOLKM Ha pPe3KOCTb N0 MaTOBOMY CTEK/Y, & HUX-
HASS — ANA cbemku. O6e Kamepbl OblnM  CBfi3aHbl  06OWWM
KpemManbepHbIM MEXaHU3MOM W WMEeNuU OAUHaKOBble O06bek-
TuBbl. CbeMKM 3TON KamMepoih MOXHO 6blI0 MPOWM3BOAWTbL UMK
NPUCNOHUBLINCL K HEMOABMXXHOMY nNpeamMeTy — MAaHLWUPIO
6opTa, MOPYYHO MOCTMKA, UAU C PYK, ANA 4Yero uMencs
peMeHb.



B xypHane «®oTorpad-ntobutens» Ne 7, 1896 r. coobuya-
NoCb:
«Takue Kamepbl BMepBble cTanuM WU3roTosBnaTbca B Poccuun, n ¢
1890 r. COTHM WX (QYHKLMOHMPYIOT cpeau nwobuteneid, rnaBHbIM
obpasom paboTbl MacTepa [lypo noj HaaBaHueM Kamepa «Jlio6u-
Tenb». Tenepb 3TU KaMepbl YXe He HOBOCTb 3a FpaHWULen W cuun-
TalTCA caMbiMU YAO6HBIMU AN CLEMOK TypuCTa».

Puc. 10. ABoiiHas kamepa H. H. Anoctonu

NenteHaHToM H. H. Amoctonu 6biAM HanucaHbl WHCTPYK-
UMM MO WMCMONb30BAHWIO ABOWHbLIX Kamep AN CbeMOK C pas-
Be[bIBaTeNbHON LefbHo.

8. XPOHO®OTOIPA®PUNYECKWNE ATIMNAPATDI

B 90-x rogax coTorpag W. AHOBCKMII M306peTaeT XPOHO-
thoTorpamyecknii annapat «Ans CHAMaHWA psafa MoNoXeHWNH
OBMXYLLEroca npegmeTa», MoApo6HOe onucaHWe KOTOPOro
6bI10 NOMeleHO B XypHane «®doTorpad-no6utens» Ne 5,
1894 r. XpoHodoTorpaguyecknin annapat WM. HAHOBCKOro
No3BONSAA Mony4vaTb ceputo oTorpaduii npegmMeToB B ABU-
XeHun.

Annapat cocTtosan w3 npuambl (puc. 11) anuHoii B 1 M, B
cpefHeli 4acTu MpuU3Mbl C O4HOW CTOPOHbLI YKpensieHa Kame-
pa K, a c gpyroii — MmarasuH Ans MJacTUHOK pa3Mepom
30X30 MM (10 wTykK). MNacTMHKMW HaxoAWnUcb B MeTan-
NINYECKMX pamoyKax, KOTopble MNepeABuranncb B Hanpasie-
HUW K OOBEKTMBY C MOMOLLLIO NPYXUHbI P.

B pamke npu3Mbl Haxo4uTCA NOABMXHas A0CKa, BbINOA-



HAOWAA PONb 3aTBOpa W NepeMecTUTenss NNacTUHKKW. Bo

BpeMs MNepeMelleHns LOCKW uyepe3 OTBepCTMEe MPOXOAUT CBeT

W IKCMOHUPYeTCH MnacTUHKA. DKCMOHMPOBAHHAas MaacTUHKA

nog AaBneHWeM TNPYXWHbl NagaeT B yrny6neHue U nepeme-

uaetca BBepX. B panbHeiiwem 3Tu gelCTBUA MOBTOPSAIOTCA.
AnnapaT NPUBOAWUNCS B AeiCTBME C MOMOLWbI  LUIHYPKA,

3aKpensieHHoro Ha ocuM WM NPUBOAMMOrO B [BUXEHWEe Mocpej-

CTBOM MaxoBMYKa; anna-

paT uMen BUAoOUCKaTeNb

M BU3MP U BO BpeMs

CbeMKM ycTaHaBiuBancs

Ha WTaTMBE WAN Ha 3eM-

ne.
S
mi
. LU
b Mill
K o
WLy/
K
Puc. 11 Puc. 12
XpoHodoTorpaguyeckuii CTepeokuHeTorpad
annapat W. fAHoBcKoro . AHosckoro

B panbHeitwem W. AHOBCKUIA KOHCTPYMpYyeT CTepeoKMHe-
Torpag, COCTOAWMIA M3 YeTbipexXrpaHHON MyCcTOTeNon NpusMbl
1—1 (puc. 12), B cepefuHe KOTOpPOi MpUKpensjeHa CTepeockKo-
nuyeckas kamepa A, pasfefneHHas CTEHKOW I OTBECHO MNOMo-
nam. B cpepHeil 4acTu NpOTMBOMONIOXHOW CTEHKW MPU3MbI
yKpenaeH marasMH M gnsd nnacTUHOK, MOMELEHHbIX B MeTas-
nnyecknx kaccetax K. TMMpucnocobneHne O «3axBaTbiBaeT»
3KCMOHWPOBAHHbIE MMACTUHKM W OAHOBPEMEHHO BbIMOJHAET
po/sib MOMEHTa/lbHOro Luienesoro 3atsopa. lpu nepegsuxe-
HUM npucnocobneHns D 4yepe3 umerowmecsd B Hem wenu d
3KCMOHMPYeTCAa Kaxpjad MaacTuHKa, a 3aTeM Mof HaXumom
NPY>XWHbI p 3axBaTbiBaeTcs Bbipesamu d U Takum o06pasom



nepemewiaetcs. [lBa O0fMHAKOBbIX (OKYCHbIX pacCTOsHUS
06beKTMBA MO3BOASAOT MOMYYUTb CTEPEOCKOMUYECKYHD napy
CHVMKOB.

AnnapaT KpenuTcs K ycTOWYMBOMY WTATUBY M MPUBOAUTCS
B AeiicTBME MOCPeACTBOM YacOBOTO MeXaHW3Ma C Peryanmpos-
KO CKOpOCTU [ABMXeHUs npubopa, IKCMOHUPYIOLWETO U
nepemellalolLero nnacTUHKY.

C IC

Puc. 13. CrepeokuHetockan W. HAHOBCKOro

[ns paccmaTpvMBaHWs CTePEOCKOMUYECKUX CHUMKOB, MO-
NYYEHHbIX CcTepeokuHeTorpagom, W. AHOBCkuiA npeanoxun
cTepeokuHeTockon (puc. 13), npeacTaBnAl WM KOMOBUHALMIO
06bIKHOBEHHOIO CTepeockona M cTpobockona.

B pamkax Bpalwatolwerocs LuaMHApa NoMewalTca Luano-
3nTMBbl d, KOTOpble paccmaTpuBalTCs B cTepeockon s. [ua-
Mo3UTUB OCBeLLaeTCA 4vepe3 oTBepcTue B B sAuwlmMke u usobpa-
XEHWe pacCcmaTpuBaeTcs 4epe3 LWenu rOpU30oHTaNbHO
pacnonoXeHHble B CTeHKe E. 3TN wenu 3aKpbiTbl MOABVKHON
gnagparmoii, KoTopass OTKpbiBaeTcsi 3ybLuamMu z TOMbKO B TOT
MOMEHT, KOorja Avano3utus d W Wenb C, YycTaHaBAUBaKwTCA
Ha OfHOM NpAMON MNNOCKOCTWM Mnpope3a C, WU HabnwpgaTenb
owyuiaeT BreyaT/ieHNe ABWXEHUA penbeHOro npeameTa.

0 J1. CeipoB



9. POTOINPAPNYECKUE
3ATBOPbI

Hapsagy c co3gaHuem opu-
rMHaNbHbIX KOHCTPYKUuii do-
ToannapaTtoB B Poccun BUTEG-
CKuM oTorpagom CUTU3MYH-
noM  AHTOHOBMYeM HOpKOB-
CKMM 6bln co3jaHbl NepBble
MOMEHTaNbHble ¢oTorpaduye-
CKMe 3aTBOpHI.

C. A. KOpKOBCKUII npuHag-
NeXMUT K CNaBHOW nnesge pyc-
CKux oTorpagos 60-x rogos
npownoro cronetus,, MOJNo-
XMUBLIUX Hayano pasBUTUIO

0TEeYeCTBEHHON npogeccuo-
HanbHOW hoTorpaguu.
C. A. HOpkoBckwii B 80-x rofgax npownoro cro-
(ymep 8 1901 T.) netns C. A. HOpKoBCKMM pac-

CUMNTbIBAETCH U CO34aeTca MO-

MeHTanbHbIn 3aTBOp (puc. 14), KOTOpbI/i LEeMOHCTpUpyeTcs
UM Ha cbesge QotorpagoB B MockBe B 1882 r. OnucaHue
3TOro 3aTBopa MOABMIOCH B TOM Xe
rogy B XypHane «®otorpadg». 3a-
TBOP MNO03BONAN MPOU3BOAUTL CbEM-
KY C BblIAEpPXKOW W MOMeHTaNbHble
CbeMKu, obecneymBas O6eClIYMHYIO
paboTy. bnarogaps 3TUM KauecT-
BaM 3aTBOp MpocylecTBoBan Mnpo-
LO/DKUTENbHOE Bpemsa B npogeccuo-
HanbHbIX (DOTOATeNbe W BMNAOTb A0
20-x rofoB Hawero Beka BbIMycCKaf-
cA B Mpojaxy OAHOW (hpaHLy3CKOW
hunpmoii, pasymeetcs, 6e3 ynomMmuHa-
HUA MMEHW aBTopa 3aTBopa.

B 1883 r. C. A. KOpkoBCKUM Obl-
N0 paccymTaHo W feTanbHO paspa-
60TaHO [eicTBME MOMEHTANIbHOT0  MoMeHTaNbHbIA 3aTBOP
WITOPHOrO 3aTBOpa y NNACTUHKM, c. A HOpkosckoro
Obl1 M3rOTOBNEH OMbITHLIA 06pasel,
N faHO ero onucaHue B XypHane «doTtorpadp» 3a 1883 r.
370 Obln NepBblii B UcTOpuUn oTorpahum MOMEHTaNbHbIA 3a-
TBOP, WAEs KOTOPOro NMPUMEHAETCA U B COBPEMEHHbIX KaMepax.
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Puc. 15. O6noxka xypHana «®otorpa» Ne 4 3a 1883 r.
(Ha o6noxke nomelwieHo 3arnasme ctatbu C A. HOpPKOBCKOro
«MOMeHTanbHbIi 3aTBOP MNpPU MNNACTUHKE»)



C. A. HOpKOBCKUA MpefnoXun 3aTBop, «YCTPOEHHbIA npu
CamMOi nnacTUHKe, falOLWMUA BO3MOXHOCTb OTKPbIBaTb U 3a-
KpbiBaTb He 00BEKTWMB, a CaMyl MIACTUHKY, W YCTPOEHHbIN
TakK, 4TOOblI €ro wupmMa WAU 3afBUXKa, 3aKpbiBawlias nna-
CTUHKY, OTOABMranacb B OfHY CTOPOHY, MOCTENEHHO OTKPbI-
Bana ee, U B MOMEHT, KOrja OTKpPOeT BCk, Apyras wupma
HauMHaeT ee 3aKpblBaTb B TOM e HanpaBfieHuu. Ero geno
He MponyckaTb 4acTAMW CBeT 4Yepe3 0OBEKTMB, a YXe Mnpo-
MyLleHHbIA BCeil CMNoii 06bEKTMBA CBET pacnpefensTb Ha

nnactTuHke» («dotorpac» Ne 4,

1883 r., cTp. 106; puc. 15).
M306peTeHne C. A. KOpkos-

CKOro  6bI10  MCMNOJIb30BAHO

N [ f

Puc. 16. MomeHTanbHbIli 3aTBOp WM. $HOBCKOro

aBcTpuituem O. AHWOTUEM. 3aTBOP MOAYYMA LWIKNPOKOE pac-
npocTpaHeHne B Poccum u 3a rpaHuuein nog wmmeHem [epu-
AHWIOTY, 6€3 YyNOMWHAHUA (PamMWaunM UCTUHHOIO u3o6peTa-
Tens.

MoMeHTanbHbI/ 3aTBOP TaKXe Obll KM306peTeH WN. AHOB-
CkuMm. 3aTBop (puc. 16) cocTtosn M3 naHenum B c oTBepcTuem
Ana o0bekTUMBA UM NepefABUrarWmMXcs NocpeicTBOM Pe3NHOBO-
ro WHypa pblyaros u 3ac/ioHok A 1w 02 B MOMEHT nepe-
OBVXXEHUS 3aC/IOHOK MPOMCXOAUN0 OTKpbiBaHWE W 3aKpbiBa-
HWe 06bEKTMBA M TEM CaMbiM OCYLLECTBAANOCL 3KCMOHUPO-
BaHMe. 3aTBOp 6blN onucaH B XypHane «®doTorpag-nobun-
Tenb» Ne 4 3a 1896 T.



Kamepa ¢ aBTOMaTuM4eCcKOW peryivMpoBKOA 3KCMO3ULMK
. lMongakosa

B 1899 r. cTyfeHTOM MOCKOBCKOrO TEXHUYECKOrO y4yunuuia
M TMonakoBbIM 3anaTeHTOBaHa KaMepa C aBTOMAaTW4YeCKOIA
peryinupoBKOi 3kcno3uuuu. B 3TOM naTeHTe BNepBble yno-

Puc. 17. YepTex u3 nateHTa Ne 117559
WN. MonskoBa Ha KamMepy C aBTOMaTWM4eCKOii
perynmpoBKOW 3KCNO3nLUK

MUHaeTcs 06 MCnofb3oBaHMM (OTO3NeMeHTa ANs onpeje
NeHUs BbILEPXKU npu  QoTorpaduyeckoid cbemke. WM. no-

NAKOB MpPeanoxXun gortorpaduyeckunii 3atsop (puc. ) B €O
eAMHEHUN C CefleHOBbIM  (hOTOCONPOTUBAEHUEM, KOTOpOE
aBTOMaTUYeCKM YyCTaHaBAMBANO BbIfEPXKY, [aBaeMyl 3a-

TBOPOM.



MHOCTpaHHble (WUPMbl 0YeHb BHUMATENbHO CAeauAn 3a
pycckoii (oTonuTeparypoi M B CBOeW neyatu 60MbLIOE BHU-
MaHue YyAenanun pycckMM (OTOU306peTEHUsAM.

M306peTeHne W. MonakoBa o6cyxpganocb B «KypHane
TOYHOW MexaHWKu» B 1917 r., B 3TOM Xe rogy nomewjancs
peepaT B «®DOTOKNMUIWE KOppecnogeHu», a B HEMELKOM
XypHane «®oTorpatuyeckas uHayctpus» 3a 1937 r. non-
HOCTbIO OblN MepeneyataH TeKCT NaTeHTHa™.

"M3obpeTeHne M. TMonsakosa (repmaHckmii naTeHT
JM° 117559) npu3HaHO WMHOCTPaHLAMM KakK 6eccrnopHO UMeto-
Wee NpuopuTeT B AAHHOW 06nacTm M He MeHee u4eM Ha 40
NneT onepeAuBlIee WHOCTPAHHYK TEXHUYECKYIO MbIC/b.

B Poccumn 6binn cpenaHbl coobueHns B rasetax «Tudnuc-
CKWiA nnucTok» un «lMpuayHaicknin kpali» 3a 1900 T.

B 1905 r. W. MondakoB nonyyaeT naTeHT Ha CEe/IeHOBbIN
hoToMeTp Ana QoTorpaduueckmx uenein (CM. NPUNOXKEHUE).

doTorpapuyeckada kamepa A. [onoBULKOro

B doTorpamyeckoin kamepe BMeCTO 00beKTMBA MpuUMe-
HeHbl OTpaXkaTeNbHble 3epKana.

Ha dur. 1 (puc. 18) nsobpaxeHa Kamepa C OgHMM OTpaxa-
Te/lbHbIM 3EpKanoM.

JTa Kamepa cOCTOMT M3 AWMKa A C pasfBUKHbIM Me-
XOM

Ha 3agHeii BHYTpeHHell  CTeHKe  fAWMKa  YKpensjaeHo
BOFHYTOEe 3epKano B, KoTopoe MOXeT MepemeliaTbCcsi B CTO-
POHbI C MOMOLLbID BUHTOB a, 6, B U T.

B nepefHeli cTeHKe nomelw,aeTcs C OAHOW CTOPOHbI Aua-
thparma [, ac gpyroil—pamka I gna mMaTtoBOro cTekfia umu
ans qJOTorpgq)MHECKoﬁ nnacTuHku. [epeg pamKoi ycTaHOB-
NeH LeneBoil MOMEHTaNbHbIA 3aTBOP.

Bnepean puagparmbl  yCTaHOB/EH BbIJBUXHON Mex E,
orpaxpjarmounin 3epkano OT nonajaHus KOCbIX Nyyei.

A. TonoBuukuM pa3paboTaHO HECKONbKO 3epKa/bHbIX
06BbEKTUBOB, KOTOPbIE MOFAN CAYXWTb MPUCTaBKaMu K 06bIY-
HbIM (JOoTOKamepam.

Ha pwuc. 18, dwur. 2 n3obpaxxeH 00bEKTUB, COCTOSILLMIA M3

* CnepyeT OTMeTWUTb, UYTO COBETCKMM u306peTatenem HA. ABAMEBbLIM
n 1928 r. 6bin B3AT nateHT Ne 6577 Ha Mofo6HOro poja u3obpeTeHue,
a B 1938 r. ¢upma WcTmeH Kopgak ckonupoBana ero u npumeHuna B
OfHOW 13 BbINYyLWeHHbIX (UpMOA Kamep (CM. XypHan «CoBeTckoe ¢o-
To» Ne 15 3a 1938 r. m Ne 6 3a 1939 r.).



MAOCKOT0 U BOFHYTOro 3epkana. B 3tom o6bekTuBe A —
onpasa, [ m anapparma. O6bLEKTUB MOXET COCTOATb M3 He-
CKONbKMX chepuyecknx (puc. 18, dur. 3) uWAM NNOCKUX
O0TpaxXaTeNbHbIX 3epKan UM M3 KOMOBMHAUUKM Tex W LPpYTuX.

Puc. 18. YepTex u3 npusu-

nermm Ne 9364 Ha oTorpa-

thuyeckyto kamepy A. [Mono-
BHLIKOTO

O6bekTmBbl A. lMonoBuuKoro, cocrtofwmne u3 3epkan, co-
Kpalw,anu notepu cBeTa, MMelOLWMe MECTO B OMTUYECKUX CU-
cTeMax W3 JIMH3, & TaKXXe 3HaYMTe/bHO coKpauiainm XpomaTu-
Yyeckyto abeppauuio.

10. PEKOTHOCLMPOBOYHBLIE ATMTMAPATbI

KpomMe wncnonb3oBaHus Ans ueneid pasBegky  MNPUBA3HbIX
WapoB M CBOOOAHbIX MONMETOB Ha HUX, B PYCCKOW apmumm
B 80-x rofax nonyvyarwT pacnpocTpaHeHWe BO3LYLIHbIE 3MEW.
B To BpeMa Kak B pas/inyHbiX cTpaHax 3anaga goTtorpagu-
poBaHWe C 3anyLeHHbIX 3MeeB MMeno ulb CBOeo6pasHbIii
CNOPTUBHBLIN MHTepec, B Poccum yxe 6binm  paspaboTaHbl
N NOCTPOeHbl yCTOluYMBbLIE M Obnagatolime 60MbLWOA NOogbeM-
HOW cunoli kKopobuaTble 3Men AnA NoAbema aeil, peKorHo-
CLUMPOBOYHbIX (OTOAMMmapaToOB MAM WUCTOYHMKOB CBeTa [ANA



BO3AYLWHOW curHanmsaumu. Hambonee WmMpokoe pacnpocTpa-
HeHue B 90-Xx rogax Moayuymnum BO3AYLWIHblE 3Meu KanuTaHa
C. . ¥YnbaHuHa.

Bonblwoi wnHTepec fns TOro BpemMeHW MpeAcTaBasn pe-
KOTHOCLMPOBOYHLIA (oToannapaT C. A. YnbsiHuHa (puc. 19).
OH cocTosAn u3 Tenexkn (6am6yKOBOW pambl C ABYMS Koje-

Puc. 19. PekorHocuMpoBOYHbIA annapat
C. A ¥YnbaHuHa

CMKaMM), Ha KOTOpOW Kpenunuchb (hoToKamMepa, BbICOTOMEP,
afekTpuyeckas 6artapeiika u mapyc. Bce 3To ycTpoiicTBO cu-
NOi BeTpa NOAHMMANoChb MO KaHaTy 3anyleHHOro 3Mes Ha
BbICOTY, YCTaHaB/MBAaeMYl0 Ha BbiCOTOMEpe nepes CbeMKOIA.
Bo Bpems nogbemMa Kamepbl CTpeska BbiCOTOMepa MNoAXoAu-
na K WTUQTY, YKasbiBaBlWEeMY TpebyeMyt BbICOTY MOAbeMa;
nosyvanocb 3aMblKaHWe Lenu, UMNYNbC TOKa Mocblnancs Ha
3M1eKTPOMarH1T 3aTBOpa, BCNEeACTBME Yero AeiicTBOBan 3aTBop,
npou3BoAmMaachL CbeMka ¥ O4HOBPEMEHHO Mapyc CBOpaunBas-
csi B TPy6Ky. Mopj TSKeCcTbio CO6CTBEHHOro Beca TefexXxka
cnyckanacb BHW3, 3aMeHsinacb Kacceta, Kamepa MoBopayHBa-



nacb B HampaBneHWW CNeAyHLero cektopa CbeMKu, pacny-
CKanca mapyc v CHoBa MOJHMMAancs BBepX. Ha Kaxgblii CHU-
MOK B cpejHem yxoauno 2—3 MUHYTbl. O6paboTka CHUMKa
Npon3BOAMNAacCh Ha MYHKTE CbeMKM B MOXOAHON ¢hoTonabopa-
Topum cuctembl C. A. YnbfHWHA, 060pYyAOBaHHOW Ha ABY-
KOJKE.

LOna cbeMKu ¢ BO3AYLIHbIX 3MEEB BblAalLWUMCA UCCeo-
BaTeneM-KoHcTpykTopom C. C. HexpgaHoBCKMM  6biinM  Mo-
CTPOEHbl OPUTMHANLHOW  KOHCTPYKUMM 3Men U (hoTokamepa
c aBToMatuuyeckmm 3ateopom. C. C. HexgaHOBCKMM, Kpome
Toro, 6bina u306peTeHa (oTorpammeTpuyeckas Kamepa,
C NOMOLLbI KOTOPOW NEpPCneKTUBHbIE CbEMKU C 0603HAYEH-
HOW Ha HUX NWHWEA Tropu3oHTa TpPaHCHOPMMUPOBANUCL B Mna-
Hbl MECTHOCTHU.

M. ASPO®OTOAITMAPATDI

80-e roAbl MpOLW/IOro CTOMIeTUA XapaKTepHbl pPasBUTUEM
BO3jyxonnasaHusa B Poccunm W nNpuMeHeHueM dQoTorpagpun
ANS uenein pasBefku.

B 1884 r. B MeTepbypre opraHn3yeTcsi KOMUCCUSA MO pas-
paboTKe BOMPOCOB «MPUMEHEHUs BO34yxoniaBaHWA, ronyou-
HOW MOYTbl U CTOPOXEBbIX BbILEK K BOEHHbIM LeAsiM», a B
1885 r. dopmwupyeTcs BO3AyXxonnaBaTefbHas KoMaHfa noj
HayanbcTBOM (nopyyuka A. M. KoBaHbKO. OCHOBHbIMMW Npej-
MeTamMun u3ydyeHus 6blnv aspoHaBTMKa U BO34YyLWHOe (QOTO-
rpajupoBaHue.

18 mas 1886 r. BO Bpems cBOGOAHOrO nofeta aspocTtarta
A. M. KoBaHbKO AenaeT BeCbMa YyfAayHble CHUMKMW KPenocTu
KpoHwTaaTta u Metepbypra ¢ BoicoT 800, 1200 u 1350 ™
(puc. 20). BTopoi noneTt 6bin coBepweH A. M. KoBaHbKO
n aspoHaBTOM J1. H. 3BepuHUEBbLIM Ha BO3AYLWHOM LWape,
npuHagnexasLem Pycckomy  TexHM4yeckomy 06LecTBy.
B aTom nonete 4na cbeMku Gblna UCNonb3oBaHa oToKaMepa
KOHCTpyKuMn B. N. Cpe3HeBCKOro— OLHOM0 W3 yypeauTeseH
n Bblgatoueroca pgedatena V o (dhoTorpadumyeckoro) oTvgena
obuwectsa (puc. 21).

Kamepa Kkpenunacb K KOp3uHe aspocTtata C NOMOWwbio fge-
peBAHHOr0 KpoHWTelHa. OHa 6blna paccuymTaHa AN CbEMKMU
Ha NnacTuHKy qopmaTom 24 X 24 cm. B KayecTBe KacceT
NPUMEHSANNCL CBETOHENPOHMLAeMble MelKn. B kacceTHoW
yacTu Kamepa MMmena LWeNb, B KOTOPYH W3 CBETOHENPOHU-
LLlaemMoro Mmelka nnacTuHKa BBOAMNACL B Kamepy K noche
CbeMKMW 4yepe3 3Ty >XKe Wefb NPy HaKNOHHOM MOSIOXEHUUN Ka-
Mepbl CHOBa BBOAMMAACb B TOT K€ MELIOK.



Puc. 20. ®oTorpatmyecknii CHUMOK C BO3AYLIHOrO Liapa
¢ BbicOTbl 800 MeTpoB, cAenaHHbli J1. M. KoBaHbKO npu nonete
18 maa 1886 .



B cBA3n c BO3pacTarwmumu
Tpe6oBaHMAMM C (PpPOHTa, O
npucbifike BO3JyXonjaBaTesb-

HbIX poT 22 aBrycta 1904 r.
Ha MaHbYXYpCKWUA TeaTp BO-
€HHbIX AEWCTBUI NOA KOMaH-
JoBaHWeM nNONKOBHMKa A. M.
KoBaHbKO 6bln oTnpaBneH 1-i
BocTouHO-Cnbupckunii  Bo3gy-
XonnaBaTebHbll 6aTanboH,
YKOMM/IEKTOBAHHbI  XOPOLIO
NOATOTOBNEHHbIM JINYHBLIM CO-
CTaBOM, CHa6XeHHbIM BO34Y-
XO0MnaaBaTte/bHbIM UMYLECTBOM
obneryeHHoro Tuna.
boeBas [eATeNbHOCTb BO3-
JyxonnaeaTenbHOro 6aTanbo-
Ha  Hayanacb B Jekabpe
1904 r.: 1-a poTa Ha yu4acTke
2-N apMuun ycnewHo MNpPOU3BO-
avna pas3BeAKy SMNOHCKUX  YKpenjeHuin y pepeBuH [leH-
AA3U, a 2-9 poTa —MHa ydyacTke 3-i apmum, y CaHpgeny.
BosgyxonnaBatenamum 2-ii poTbl MOA4 CWUMbHbIM apTunne-
pUACKUM 06CTpenom Obinn caenaHbl (OTOCHUMKA U KPOKM
CaHpgeny, pgepeBHM JluamyTyHb ¥ nocenka bayTaii-
ubl. OcobeHHO ypauHble CHUMKWM OblM NOMYYEHbl BO34YXO0-
nnaBatensmMyu NOANONKOBHUKOM B. ®. HaligeHOBbIM U Kanu-
TaHoM C. A. YIbSHUHBIM.

B pesynbTaTe BU3yasbHON pa3Befku U u3yuyeHus ¢oTo-
CH/MKOB YJanocCb YCTaHOBUTb WCKYCCTBEHHble MPENATCTBUA
MW nepenpasbl 4epe3 o03epa, CNeAUMTb 3a MNepeaBMIKEHUAMYU
BOMCK MPOTUBHUKA.

Ha BoopyXeHun BO3gyxonnaBaTe/lbHbIX 6aTafibOHOB 6blfK
MepBOKNACCHbIe MO TOMY BpPeEMeHW TeneannapaTbl CUCTEMbI
C. A. Y/bsHMHA W MHOT006bLEKTMBHbLIA aspodoToannapar
pycckoro uHxeHepa P. Tune.

Teneannapat C. A. YnbfiHUMHA

TeneannapaT YnbAHWHA npefHa3Hayanca pANA Mepcrek-
TUBHOW CbeMKM c aspocTtata. OH COCTOAA W3 OCHOBHOIO
annapata (puc. 22) ¢ (OKYCHbIM pacCTofiHMeM B 1meTp, pac-
CYMTAHHOTO AN CbEeMKM Ha nnactuHkax 24 X 30 cm, u po-



Puc. 21. AspocgoTtoannapat Puc. 22. Teneannapat
KOHCTpyKuuu B. WN. Cpe3HeBCKOro C A YnbsfHHHA

Puc. 23. Teneannapat C. A. ¥YnbsHuHa B paboyem
NONOXeHNN



NoMHNTeNLHOW Kamepbl K (puc. 23) Ang nnacTUHOK pasme-
pom 9X 12 cm.

Annapat umen npucnocobneHns AN OPUEHTUPOBAHWUA —
aHepoufp (BbICOTOMEp) W KPYrAblii YPOBEHb, MOKa3aHWA KO-
TOPbIX B MOMEHT CbeMKW (PUKCUPOBANUCb Ha CHUMKE BMeCTe
C n3obpakaemoli MecTHOCTbl (puc. 24).

HOononuntenbHas kamepa K cnyxuna pna nonydeHus
CHMMKa HenocpeAcTBeHHO Moj annapaTtoM (NnaHoOBOro), Ko-
TOPbI/ CNYXWN ANS MOKasaHWi aHepomaa.

Pue. 24. TlepCnekTUBHbIA CHUMOK, MOMYYeHHbI TeneannapaToMm
C. A YNbsAHUHa

JononHuTenbHas kKamepa npu Heo6xogumocTu B paboTe
oTAensnacb OT OCHOBHOMO Tejeannapara.

Lns cbeMKM annapaT yKpennsncs K MoABECHOMY 06pyudy
Ha ypobHoll Ana HabnwieHus BbICOTE.

C. A. YnbsHWHbIM OblNM  pas3paboTaHbl MePCNEKTUBHbLIE

CETKM, C NOMOLWBK KOTOPbIX 6e3 BblUUCNEHWI onpepenanochb
pacCTtoAHMEe Mo CHUMKaM.

MaHopamorpadg P. Tune

Npes co3faHUs MHOrF0O6bEKTUBHbLIX aspodoTokamep U ee
OCYLLeCTB/IEHNE MPUHALNEXUT Hawel poauHe. Euie B 1898 r.
npakTU4eckKu MPUroAHLIM MHOF00OBEKTUBHLIM aspodoToan-
napatom 6bin  naHopamorpad P. Twne. [MaHopamorpad
(puc. 25) cocTosan M3 WECTU HAK/OHHbIX Kamep W CeAbMOW,,
pacnonoXeHHON ropu3oHTanbHO. BOKOBbIMWM Kamepamu, pac-



NoNoXXeHHbIMU nog yrnom 30°, nmonyyanucb MNepcrneKkTUBHbIE
CHAMKWA BWUAMMOrO TOpWU30HTa, Mnocfie 06paboTKM KOTOPbIX
B npubope nepcnekTtomeTrpe, n3obpeteHHom P. Twune, unme-
nacb BO3MOXHOCTb MOJIyYEHUA OPTOTrOHANbLHOrO nJjaHa MecT-
HOCTH.

3aTBOpbl anmnapatoB OblIN CUMHXPOHWU3UPOBAHLI M paboTanu
OT 3NeKTpuyecknx baTapeek.

Pasmep cHumkoB 14X14 cm, npnyem O6GOKOBble CHUMKU
MMenn MepekpbiTUA MeXAy C060i M LeHTpanbHbIM CHUMKOM
(puc. 26).

Puc. 25. MaHopamorpad P. Tune

AnnapaT naHopamorpad, Teopus ero co3gaHus u AOCTUT-
HyTble pe3ynbTaTbl NOABMAUCL Y Hac paHblle, Yem OAHOTMUM-
Hble annapaTbl Kaiete (®paHuuns), LWelimngnyra (ABCT-
pus). MaHopamorpad ABASETCH OPUTMHANBHON KOHCTPYKLMEN.

[anbHellwnm coBeplIeHCTBOBaHMEM MaHopamorpada fBu-
cA cTepeonaHopamorpad P. Twune.

CtepeonaHopamorpadg (puc. 27) npeacTtaBnsn coboit co-
eAVHEHNEe MOCPeACTBOM TPyO M CKpensieHWi [BYyX MaHOpamo-
rpachoB c 6a3oii 3 meTpa. [locne cbemMKM NAACTUHKM [0N-
XXHbl  OblKM  TpaHchopmupoBaTbCs M 06pabaTbiBaTbCA Ha
cTepeokomnapaTtope. B pe3ynbTtaTe 06paboTKM CHUMKOB CO-
CTaBNANCA NNAH MECTHOCTU.



MonyaBTomaTuyecknii aspodoTtoannapart B. [MoTTe

MosiBNeHUE NNEHOYHOro MOMyaBTOMAaTUYECKOro aspogoTo-
aMnapata pycckoro nonkosHwka B. MMoTTe Ana MapLlipyTHOM
n naowagHon aspogotocbemMkn (1913 r.) SBMNOCb KPYMHbIM
BKN1aZ0OM B OTe4YeCTBEHHOe BO3jyxomnnaBaHue. JT0 OblN nep-

Pue. 26. CHuMMOK, MonyuyeHHblli nmaHopamorpagom P. Twune

Bblii B MMWpe MN/NEHOYHbI 60eBO aspooToannapar, WAEH
KOTOPOro BMNOCNEACTBMU  MHOIME CTpaHbl  3aMMCTBOBAM
B Poccuu. o 3toro B Takux cTpaHax, kak ®dpaHuwud, ep-
MaHus n Amepuka, NMPUMEHANNCL HeaBTOMaTu4eckme aspodo-
Toannapatbl. B. ToTTe B3an narteHT 3a Ne 22433. KOHCT-
pykuua aspogoTtoannapaTta B. MoTTe 6bla HACTONbKO yAau-
Ha W COBeplUeHHa, YTO OH HaxoAwu/acs Ha BoopyXeHun BBC
BNAOTb go 1930 r., 3aTem Ha 6a3e annaparta [1oTTe 6bIN CO-
3[aH MepBbli pycCcKuii HOYHOW aspodoToannapat HADA-19,
paspaboTaHHblil J1. T. CathpoHOBbLIM.



AnnapaT npeAcTaBnan cob6oli AepeBAHHbIA WKWK KBagpar-
HOrO CeYeHUs co CKOCOM B nepefHeir yacT. O6GBLEKTUB MMEN
(hoKycHoe paccTofiHue B 210 MM U OTHOCWUTE/NIbHOE OTBEp-
ctne 1:4,5.

BknagbiBaHUe KacceTbl C MAeHKONW Npou3BOAWIOCHL B OT-
BEepCTUe, 3aKpblBaeMoe [BepLeii.

BHyTpu Kamepbl MomeLiafics 4acOBOM MexaHW3M [Ans 3a-
BOAKWM 3aTBOpa W aBTOMAaTU4YeCKOro nepemartbiBaHWA MAEHKU.
Kamepa npucnocobneHa AN KaTyleyHOn nneHkn B 50

Puc. 27. CtepeonaHopamorpag P. Tune

CHUMKOB pa3mepom 13X18 cm. locne BKnagblBaHUA Kacce-
Tbl Yepe3 OTBEPCTME B HWXKHEW 4YacTu U OTBEpPCTUe B 06bek-
TUBHOW 4acTW KacceTbl NPOWU3BOAUNCA 3aBOJ MEXAHU3MOB.

Cnyck 3aTBOpa ENpoOM3BOAMACA C NOMOLWbLI Pe3NHOBOW
rpywmn, COeAUHEHHON TPYyOKOWA C pe3nHOBLIM cydne, pacliu-
paloWmMMca Mojh AaB/ieHUEM TPyl U NPUBOASLLUM B AeicT-
Bue 3aTBOp.

AspogoToannapatr C. A. YnbAHUHaA

L ns nepcnekTUBHLIX a3pOPOTOCHEMOK B PYCCKON apmuu
MMen WUPOKoe npumeHeHne aspodoToannapar C. A. Ynbs-
HWHa. Annapat uMen 06beKTUB C (OKYCHbIM pacCTOAHUEM
B 21 cM U npeAHas3Hayanca 4na CbeMoK ¢ 6opTa camofneTta
Ha njacTMHkax pasmepom 13 X 18 cwme



B nepeaHeil yacTM annapaTa MOMeLL,ancs aHepouWf U Yachl,
nokKasaHusi KOTOPbIX (DUKCUPOBANUCb Ha MACTUHKY [ABYMS
KOPOTKO(OKYCHbIMW 06BbEKTMBAMW OLHOBPEMEHHO C M306pa-
XXEHWEM MEeCTHOCTMW.

B BepxHei 4yacTM Kamepbl YCTaHOBJEH BWAOUCKaTeNb, CO-
CTOSBLWIMIA M3 paMKN C MEPEKPecTUEM U LEe/IMKOM.

K anmapaTy npujaBanucb [Be LITOPHble MarasuMHHble Kac-
CeTbl Ha WeCTb MJacTUHOK W OAWH ajanTtep Ans 12 naocKux
MNEHOK, a TakXe >XeNnTblii CBeTOQUABLTP.

Cbemka npowusBogunacb ¢ pyK, ANs Yero c /IeBO CTOPOHbI
Kamepbl MMefacb KoXaHas pyyka W Me4yeBOil pemeHb.

C. A. Y/NbSiHUHbIM B faNbHelieM 6blfla CKOHCTPYMpOBaHa
HOBas Mofenb anmapata C AJAMHHOPOKYCHbIM 0O6BEKTUBOM
/ = 43 cm un cetocunoin 1:6,8. O6BLEKTUB Kpenuaca Ha
06bEKTUBHOW A0CKe, KOTOpas /Ierk0 CHWManacb, U 00bEKTUB
MOT MpATaTbCA BHYTPb KaMepbl.

3ameTKu, OTHOCALWMECA K YCMOBUSIM CbEMKW, fenanucb Ha
MaTOBbIX CTEK/bILIKAaX, COXPAHABLUIMXCA B Ma/leHbKOM fLUY-
Ke B BEpPXHeill 4acTu Kamepbl. MaToBble CTEKMbIWKK C 3anu-
CAMW BCTaBNANNCL B OKOWKO U (PUKCUPOBANUCL HAa MNACTUH-
Ky CO CbEMKOW MECTHOCTM C MOMOLbID KOPOTKO(OKYCHOIO
06beKTuBa.

*

B AaHHOW Opolwtope NWWb YaCTUYHO OCBelleHbl BblAato-
wuecs m3obpeteHua B obnactm ¢goToannapaTypbl PYCCKUX
KOHCTPYKTOPOB-HOBATOPOB MPOLL/IOr0 Beka. ABTOP HafeeTcH,
4yTO ero nonbiTKa 06paTUTb BHWMaHWE COBPEMEHHUKOB Ha
60raTCTBO PYCCKOW TEXHWKM W B 3TOW o6nactm 6yaeT BoC-
NMPUHATA YMTaTeNsIMU C MHTepecoM. [lanbHelwne uncclnefoBa-
HWS,, HECOMHEHHO, MO3BONAT BCKPbITb €le HOBble, LEHHbIE
maTtepuansl.



HNrirdnneErmi,

Bbl4aHHble B Poccuu [lenapTaMeHTOM TOPTroBAW M MaHyhakTyp

No

n/a

Ha ¢oToannaparsl

fata
Bblaum

1854

1885

1889

1897

1899

1900

1901

1901

KoMy BblfaHa npusunerus

XXMBONWUCHOrO Lexa MacTepy
AneKcaHApOBCKOMY—Ha an-
napat Ans CHATUS noTpe6-
HbIX AN CcTepeockona [ByX
n3o6paxeHnit B OfHO U TO
Xe BpemMs U OfHOW W TO xe
MaLlnHoM

MoANONKOBHUKY apTunnepumn
M. N. ®unnuneHko—Ha no-
XOAHbI thoTorpaduyeckmnii
npuéop

doTorpagy Bapwasckoro
yHusepcuteta K. bpaHge-
NI0—Ha pYyYHOW peBONbBEp-
Hbll (hoTorpauyecknini anna-
pat ANA HeraTuBHOW Gymaru

OTcTaBHOMYy lwTabc-kanuTa-
Hy W. Kapnosy — Ha mexa-
HU3M [Na NepeMeHbl nnacTu-
HOK B (hoTorpaguyeckoin Ka-
mepe

3. Ko3nosBckoMy —Ha Tpex-
CbeMHY GoTorpaduyeckyto
Kamepy

MHxXeHepy WN. JleBuuKomy —
Ha KOMMNAaKTHYI0 pY4YHYlo oTO-
rpauyeckyo Kamepy ¢ Mma-
rasuHoM CBETOYYBCTBUTE/b-
HbIX NAacTuH

Bpose [,. L E3yyeBCKOro—
A. E3yyeBckoii—Ha poTorpa-
(hnyeckyo Kamepy

Bpose [. . E3yyeBckoro—
A. E3yuyeBckoii—Ha 3aTBOp
ans gotorpauyeckux Kamep

A. TonoBuuKoMy—Ha ¢oTo-
rpauyeckyto Kamepy

Ne
npusu-
nernun

6959

11515

218

2661

3023

5713

5729

9364

n X ycoseplweHcTBOBaHNe

Iae ony611KoBaHo

XypHan maHy-
hakTyp u TOp-
roenun, 1854 r.,
7.3, cTp. 69—70

Csog npusune-
rnil, BblfaHHbIX
B Poccum,
1887 r., 1. 10

Csopg npwusune-
rmin, 1889 r.

Csop npuswune-
rwin, 1897 r.,
T. 7-9

Csog npusune-
rmii 3a 1899r.,
T. 10, cTp. 2873

Csof npuswune-
rmin, 1901 r.,
T. 1,cTp. 115

Csof npusune-
rmin, 1900 r.,
T. 9, cTp. 2737

Csof npusune-
rmin, 1901 r.,
T. 9, cTp. 2781

Csopg npusune-
ruin, 1904 r.,
T. 9, cTp. 2231



n/n

12

13

14

15

16

17

18

fata
Bblgaun

1904

1905

1906

1906

1907

1908

1909

1908

1910

Komy BblnaHa npusunerus

P. Tune — Ha naHopamuye-
cKkuii hoTorpaduueckuin an-
napaT ANnA CbeMKW C BbICOThHI

CTtyneHTy MOCKOBCKOTO Tex-
Huyeckoro yumnuuwa W. lo-
NAKOBY—Ha CeNneHoBbIl o-
TOMeTp fAna  Qortorpaguue-
CKMX uenen*

Mpanopwunky 3anaca M. bo-
ronenoBy—Ha CknagHoin ¢o-
Torpaduyeckuii annapat gns
CHUMaHWA Ha NieHKe

ANTeKapcKoMy MOMOLHUKY
M. LWonaeBy — Ha annapart
ONA aBTOMATMYeCcKOro mony-
yeHUs hoTorpaguyeckmx
CHUMKOB

®. Ha3apeHko—Ha pa3bop-
Hbli WTATUB ANS BOMWEBHbIX
thoHapeil, oTorpatuyeckmx
Kamep u T. .

MHXeHepy-TexHonory K. 1O.
[payy—Ha Kamepy Ans ocy-
wecTBneHnsa cnocoba nony-
YeHMsA UBETHbIX QoTorpa-
huini 6e3 NOMOWM LBETHbIX
OUNBTPOB™**

KanntaHy C. YnbAHUHY—Ha
thoTorpauuecknii  annapart
ona doTorpaguyeckoin 3anu-
cu (hoTOrpaMMeTpUYeCcKnx
[aHHbIX

A. NNopaHy—Ha npubop and
thoTorpajupoBaHus nog BO-
Lo

MHxXeHepy 0. Bnoasumup-
CKOMY— Ha annapat [Ana
thoTorpagupoBaHus CcTpenok
Komnaca u Apyrux pacnoso-
XEHHbIX C MNOCNefHUM YyKa-
3aTenei

No
npusu-
nerumn

9657

10116

11111

11285

12378

12860

16266

13183

18242

MpopgonxeHue

rae ony61MKOBaHo

Csof npusune-
ruwin, 1904 r.,
T. 11, ctp. 3017

Csop npusune-
ruin, 1905 r.,
T. 5, cTp. 1071

Csof npwuswune-
ruii, 1906 r.,
T. 8, cTp. 1225

Csof npuBune-
ruid, 1906 r.,
T. 10, cTp. 1733

Csog npusune-
runia, 1907 r.,
T. 8, cTp. 2073

Csop npusune-
runin, 1908 r.,
T. 1, cTtp. 215

Csof npusune-
ruid. 1909 r.,
T. 11, ctp. 2709

Csog npusune-
ruid, 1908 r.

Csop npusune-
ruii. 1910 r.,

T. 11-12,

cTp. 4771

/. MonskoBbiM B 1889 r. nonyyeH repmaHckuii mateHT Ne 117559
Ha KaMmepy C aBTOMaTU4eCKOW PperynnpoBKOA 3KCMO3MLUU.

** K. Opay B 1905 r. nonyumn npusunervio Ne 10100 Ha nepsyto
MOfenb 3TOW Kamepbl.



M
H/Y

19

20

21

22

23

24

25

JaTta
Bblfaun

1910

1912

1912

1913

1913

1913

1916

Komy BbligaHa npusunerus

M. KoBanesy—Ha oTOMETp
ONA HenocpeACTBEHHOro OT-
cyeTa CTEMeHW OCBeLleHns
NOBEPXHOCTU WAU CUAbI UC-
TOYHMKa cBeTa

MoanonkosHuky B. MoTTte —
Ha aBTOMaTuuyeckuii GoTo-
rpathuyeckmnii annapat

A. AceoHOBYy—Ha npucnoco6-
NeHne [Nd  NpuBefeHUs B
neicTBue oTorpaduueckoro
3aTBopa roproyumu QuUTUNA-
M

KaHgnpaty matemMaTuyeckux
Hayk M. CokonoBy—Ha poTo-
rpadyuyeckunii annapat

A. bensdeBy—Ha ¢oTtorpagpu-
YecKyl Kamepy Ans npous-
BOACTBA CbEMKW, MnposBne-
HUA 1 nevataHus

K. BblNMHCKOMY—Ha npubop
4na paccmaTpuBaHus u (oTo-
rpajuyeckoro CHUMaHus
WAN(oB M M3NOMOB

A. Ky3HeuoBy—Ha (oTorpa-
(hNYecKylo Kamepy

npusmn-
neruu

17595

22133

21638

23993

23492

24908

28507

MpopgonxeHune
1
Fae ony6nmkoBaHo

Csof npwuswune-
rui, 1910 r.,
T. 7, cTp, 2995

Csof npusune-
rmin, 1912 r.,
T. 9, cTp. 4277

Csopg npusune-
rmin, 1912 r.,
T. 5, cTp. 2289

Csof npuswune-

rmia, 1913 r.,
T. 5

Csofi npusune-
ruwid, 1913 r.,
T. 2

Csof npwusune-
ruin, 1913 r.,
T. 9

Csofg npusune-
rmin, 1916 r,
BbiNn. V



1 T BonTsaHCcKUI, Ouepku nNo WCTOPUM pas3BUTKsA QoTorpagpum
B CCCP, 37, 1949.

2. «®otorpadpuyeckne Hosoctu» Ne 1, 1, 1915.

3 M M. JemeHTbeB, doTorpapmyecknii exerogHmk, 178—189,
1892.

4. «PoTvorpatuyeckoe obospeHne» Ne 8, 317, 1898.

5. «CoBeTckoe hoTo» Ne 3, 33, 1941.

6. «TexHnka — monogexu» Ne 3, 74, 1935.

7. «XypHan HOBEMWMWX OTKPbITUA U un306peTeHnit» Ne 32, 110—
113, 1896.

8. «®otorpa» Ne W, 259—263, 1883.

9. «®otorpad» Ne 3, 94—99* 1880.

10. Tpygbl V otgena PTO, Bbin. 4, 1880.

11. «Pycckuii doTorpagmyecknii xypHan» No 1, 14, 1898.

12. Wctopua BosgyxonnasaHua u asmauum B CCCP nog pes. B. TMo-

nosa, 1944.
13. «®otorpadp» Ne 5, 125—129, 1882.
14. 3anuwun Pycckoro TeXHMYeckoro obuiecTsa, BbIN.4,92—97,1880.
15. «®oTorpad» Ne 6, 175—182, 1880.

16. 3anuckun PTO, 173—180, 1880.

17. «®otorpap» Ne 7, 169—188, 1882.

18. «®oTorpah» Ne 3, 105—109, 1883.

19. «®oTorpad-nobutens» Ne 5, 171, 1886.

20. «doTorpaduueckoe obo3peHue» Ne 12, 458—461, 1898.
21. «®doTvorpauyeckne HosocTu» Ne 2, 39, 1912

22. «Potorpad» Ne 11, 271—274, 1882

23. «®oTorpat» Ne 6, 175—182, 1880.

24. «CoBeTckoe (oTo» Ne 12, 24—25, 1939.

25. «doTorpamyeckme HosoctTu» Ne 3, 53—55, 1915.

26. «Pycckuii oTorpaduuecknii xypHan» Ne 11, 210, 1897.
27. «®oTorpaduyeckunii anbmaHax» 48, 1928.

28. «Pycckuii doTtorpagmyeckuii xypHan» Ne 1, 20, 1898.
29. «®oTvorpaguyeckne HosocTu» Ne 6, 85—89; Ne 7, 105 108, 1916.



30.

31

32.
33.

34.
35.
36.
37.

38.

39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

«Pyccknii doTorpagmyeckuini BecTHuk» LW —IV, Ne 6—7 133—131
916.

«®oTtorpadp» Ne 6, 1880; Ne 6, 8, 9, 1881; Ne 1, 5 7; 1882; Ne 1,
6, 7, 1883.

«CoBeTckoe oto» Ne 4, 6, 1926; Ne 5, 1930.

LleHTpanbHbIl [ocyaapcTBeHHbI WcTopuyecknii apxus (J/leHWHrpag).
Oeno Ne 560 or 24 pekabps 1884 r., [demapTaMeHT TOProBau u
MaHy®daKTyp.

«PoTorpat-nobutens» Ne 7, 243, 246. 1886.

«)XKenesHogopoxHoe peno» Ne 26, 269—276, 1892.

«PoTorpagp-nobutens» Ne 2, 68, 1891.

A. M. N1 aBpoB, WcTopuyeckunii nepeyeHb OTKPbITUIA B oTorpa-
tumn, 33, 1903.

LleHTpanbHbIi [ocyfapcTBeHHbI VicTopuyeckuii apxme (JleHUHTIpag).
Oeno Ne 500 oT 24 okTabpsa 1884 r., [enapTamMeHT TOProeniu
N MaHy®dakTyp.

Maseta «Tudgnucckmii nuctok» Ne 177, 29 wwona 1900 r.

lFazeta «MpuayHaicknii kpait» Ne 907, 23 wmtoHs 1900 r.

«®oTorpag-nobutens» Ne 9, 321—325, 1894.

«Bospyxonnasatenb» Ne 2, 171—175, 1910.

«@PoTorpag-nobutenb» Ne 5 170—173, 1894.

«PoTorpag-nobutens» Ne 4, 131—134, 1896.

P. Tune, ®doTvorpagua B coBpemeHHOm Buge, T. IlI, 57—58, 1909.

AHKeBUY, AspodoTorpadusa, 7989, 1917.

COOpPHUK Hay4HO-TEXHWYECKUX W NPOWM3BOACTBEHHbIX CTaTei, BbiM.
XIX, 52, 1948.

.Die Phot. Industrie*, 539, 1937.
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Pegaktop T. Pa6oTdara
TexHunyecknin pegaktop /1. Fopn noBe K;
Koppektop I ConosBa

AO1168. TMopnucaHo k nmeyatu 7/U1 1951 r.
bymara 84 X HO81/30. ByMmaxHbIXx nuctoB ~/8.
MeyaTHbIX Auct. 2,8/. Y4yeTHO-u3g. nuct. 2,915.

W3patenbckuii .Ne 251. Tupax 10000 3k3.
3ak. 153

CepnyxoBckas Tunorpagpus
Moco6nnonurpatusgata



