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[MPEJMCJIOBHUE

Kunra npod. H. A. uryposckoro ,Ouepk pasBuTHS PyCCKOro npoTHBOrasa
BO BpeMs HMuepHanHcTHueckoH BoiHbl 1914—1918 vr.* unpencrasaser coGoi
' CHCTEMATHYSCKOE H3JOXEeHHe HCTOPHH BO3HHKHOBEHHMd, DA3BHTHA H yCOBep-
MEHCTBOBAHMA CPeICTB HHAHBHAYAJIbHOH MPOTHBOTa30BOI 3aMMTH, NPHMEHAB-
LAXCA B NepBYI0 MHPOBYIo Boiiny, Kuura cofepint Gorarhil GpakTHIECKHI, A0
CHX IOp HeONyGAHKOBAHHBII MaTepHal H JAaeT fCHOE NpeICTaBleHHE O- TOH
OTPOMHO# POJH, KOTOPYIO CHIPAaXH NEPEiOBbie NPEACTaBHTENN PYCCKOl HIYKH
B CO3NAHHH NpoTHBOrasa, boabiioe BHHMAHHE, B YAaCTHOCTH, V/EAE€HO BhAAWO-
mefica poan axax. H. J[, 3eauHckoro, KOTOpPOro aBTOp 3acAyKeHHO CUHTAeT
‘co3zaTeseM YyroabHoro mnpotHporasa. Ha OoabimoM, HacHIMeHHOM daKTaMH
MaTepHane aBTOP KHHIH 10Ka3hiBaeT TY (e30TPajHy0 KapTHHY, KOTOpas Xapak-
TePH30Bana JeaTelbHOCTh (BepHee GesneaTelbHOCTD) M lake HPOTHBONEHCTBHE
BEJOMCTE 3aHHMABIIKXCA BONPOCAMH IPOTHBOra30BOH 3aUMTEL B UapcKo#
apvun. Martepnan, npHpefenHblli B KHHIE, NPEACTABIAET HCKMOYHTEAbHBIN
HHTepec, B ocoleHHOCTH ceii9ac, B JHH BeIHKOH OTEYEeCTBEHHOH BOFHHH,
KOTJa Besl Hala CTPaHa eMHHOAYLWHO CTPEMHTCH NMOJHOCTBIO JHKBHIHPOBATH
damucTcKHe NOAYHING, OCMETHBIIHECH NOCATHYTh Ha Hawy Belnkyi PoaHHY,
Bunyckaa xuary H. A. ®uryposckoro, OrjercHHe XHMHYECKHX HayK
Axaneunn psayk CCCP kraner mawano BHIIYCKY pAfd HAYIHBIX H HAyYHO-
NONYAAPHBIX KHHT; HOCBAIIEHHBIX BONPOCAM o6oponnoii xumaH, B obaacth
npoTHeorasa B Gimmaiimee BpeMs BBIHAET B cBeT kHura axam H. [, Seann-
ckoro u B. C. CagukoBa: ,Yroab kKak CpeicTso ﬁﬂghﬁu C VAYAONHMA
H 9JOBHTBIMH TasaMH* (3KcnepHMeHTanbHule pabornl 1915—1916 rr.) m moaroTa-
BAWBAETCA K MeYaTH ,HayyHO-onyaspraa kumra npod. E.. B. AnexceeBckoro
.IIpoTrBOrasm®, 3

Ornenenne XHMHYECKHX HAYK  » ‘-I.uen-lfuppecnauem AH CCCP
Axagemuu Hayx CCCP C. . BoappKOBHY.

Kazaus, 2 ausapa 1942 r. £

R
-



v
g

31 mas 1915 r. (18 masm 1o cTapoMy CTHAI0) HEMIb NPO-
W3BEJH MEepBYIO ra3obajaJOoHHYIO aTaky Ha pycckoMm Qponre.
Addexr 3TOro cOOLITHA HE SIBHJCH YeM-TO HCKJIIOYHTEIbHBIM
Ha (hOHE Hey.Xau cTapoil pycckoit apmun B Bocrounoit [Ipyccuu,
TFaauuun ¥ [Toabuwe, cONpoOBOXKAABUIHXCA OTPOMHBIMH NOTEPAMH
KHBO# cHabnl. OgHaKo H3BECTHE O Ta30BOH aTake BCKOJALIXHYJAO
caMble HMIMPOKHE C/AOH HaceJeHHs Torjgamsed Poccau. ,
3a mecau c¢ HeGoapmum nepex 3tum (22 anpeas 1915 r.)
noacOuas ke rasobaJjioHHas (BOJHOBas) araka Obljia IIPOH3BE-
JeHa HeMIaMu Ha (pasuysckom ¢ponre. Takum oOpasom, XH-
Muyeckoe Hanajgenne 31 maa ma pexe Paske y Boau Ilmnznos-
. CKOH He OBIO HEOXKHJAHHOCTBIO A PYCCKOrO KOMAaHIOBaHHS
M npapsmux kpyros. Tem He menee camblii aKT NPHAMEHSHHSA
NPOTHBHHKOM HOBOIO CPEJICTBA BOGHHOIO HanajieHns BHI3BAT B
3THX Kpyrax pacTepsifHOCTh, B 3HAYHTEJbHOH MEpe OTpasuB-
'MIYIOCH Ha MepBOHAYaJbHHIX MEpPONPHSTHAX 110 OOecmeuyeHHIO
BOficK 3((eKTHBHBIMH CPeJACTBAMH 3aUIHTH OT Id30B.
Bripouem, 3Ta pacTepsAHHOCTH B CBA3H C NMPHMEHEHHEM HO-
'BOrO cpencTBa BOHHBI HMeJd Cepbe3Hbie OCHOBAHHA: -
yllapckasg Poccua BcTynuaa B BOHHY HENMOATOTOBJEH-
Hoit. [IpomeimaerHOCTh Poccun CHABHO OTCTaBaja OT APY-
THX KaNHTaJMCTHYeCKHX cTpadH. B Hell npeoGaagaan
crapbie GabpHKH H 3aBO/IbI ¢ H3HOUIEHHBIM 060D Y/10BaHHEM. ..
[lapckas apmua rtepnena nopaxeHnne 3a nopaxennem. He-
MEeuKas apTHAJepHs 3acHmaja LapckHe BOHMCKA rpagom
CHApSIAOB. ¥ LAPCKOH apMHH He XBATaJ0 MyIIEK, HE XBa-
TaJ0 CHApAJO0B, HE XBATaA0 jaxe BHHTOBOK.. MHorma ma
TPEX COJJAaT MPHXOAHJACH OJiHA BHHTOBKA. YiKe BO BpeMs
BOMHBI packpeiach H3MeHa umapckoro muuHcTpa Cyxom-
JIHHOBA, OKa3aBlUIerocsa CBA3aHHBIM C HEMEUKHMH INNHO-
HamMu*“ 1, :

! Hcropusa Beecowsnoii kommynrrctHueckoit naprun (Goaswesnkos). Kpat-
KHit Kypc, u3n. Ilpaepa*, 1938 r., crp. 156 u 166. ' o,
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Tak pucyeT KapTHHY cOcTOsiHus Poccud H UApCKOH apMuu
BO BpeMmsi BOMHM ,Kpartkuit kypc uctopun BKII(0)“. |

Ha ¢ore Takoro karacTpo@uueckoro MOJOKEHHS apMHH H
CTPaHbl HOBOE CPEACTBO HanajeHus CYJHJO HOBbIE HEYAdYH H
nopaxenus Ha QpoHTE. DTO C MOJAHOW ACHOCTHIO CO3HABAJOCH
BCeMH, KTO XOTHA OBl B CaMbiX OOHIMX uepTax NpeiacraBasa cebe
peanbHHE BO3MOKHOCTH, KOTOPHIMH pacmosaraza mapckas Poc-
cuf AJAf BEJIeHHs BOHHB C TAKUM CHJbHBIM TPOTHBHHKOM, KaK
[epmanns. 3 :
, (Onnnm u3 HanbGoaee caabuHIX YYaCTKOB B CHCTEME OOOPOHbI

" crapo#i Poccuu Gbia XMMHYECKAs NPOMBIIVIEHHOCTh. B cyui-

HOCTH B NOBOEHHOH Poccuu coBeplieHHO HE OBLIO XUMHYECKOH
npomsimiesHocTH. AHeGoxpmoe 4YHCIO MenKHX, GOJabLIeH dHa-
CTBIO KYCTAPHBIX M MOJYKYCTAPDHHIX 3aBOJA0B, H3TOTOBJSIBHIHX,
rAaBHBIM OOpPA30M, TOBAPH MHPOKOr0 NOTPEOJeHHsd, KOHEYHO,
He GHJIO0 B COCTOAHHH CHPaBUTLCA C KOJNOCCANBHBIMHM 3dnpoca-
MH Ha XMMHYECKHE IPOAYKTH, BOSHHUKIIHMH B CBf3H C BOJi-

- go#t. [Tpumenenue Ha (GpoHTE OTPABASIONIHX BEIIECTB YCYyry-

6ua0 U 6e3 TOro HanpsKeHHOe NOJAOXEHHE C NPOH3BOJACTBOM
pajaa BaxueAwwnx semecrs. TpeboBanoch 3aHOBO CTPOHTDH
GHCTpEIMHE TeMnaMH 60/bIIHe 3aB0XH A5 IPOU3BO/CTBA KHCJAOT
H LIeJ0uell, B3SPLIBUATHIX M OTPABJISIONIMX BeILIECTB, TPOTHBO-
rasoB ¥ pa3Hoo6pasHofi annapaType, CBA3aHHOH C NpUMEHe-
HHeM Ha GpOHTE XHMHYECKHX- CPEACTB. :

XapakTepusys [oJOXKeHHe uapckoid Poccun BO  Bpems
BOfiHbI, HEOOXOAMMO OCTAHOBHTBCH Ha COCTOSHHH HAyKH, OT
KOTOpO# B MNEpEYI0 OuYepeib 3aBHCEJN0 oObecneueHHe apMuH
HOBeHIMMH CpejCTBAMH Hanajexusa u ob6opquui. MapectHo,
yTo mayka B Poccum, u B uactHOcTH xuMus, yxe B XIX Beke
cTOslza HA BHICOKOM ypoBHe. [laesna OsecTAUMX Y4€HBIX, Bbl-
meAmKUX U3 PYCCKOro Hapoja, oboraTujia MHPOBYIO HayKy OT=
KPHTHAMH NepBOCTENeHHOH BaxHocTH. M B npeiBOCHHbI ne-
pHOA, ¥ BO Bpems BoiHb 1914—1918 rr. cpexu pyceko#d mpo-
deccyps HMMEJIOCh HeMaJo BBAAIONMXCSA YYEHBIX € MHPOBbIM
uMeneM. BOJbLIMHCTBO HX YXK€ C €aMoro Hadajna BOJiHBE! OBIIO
TAaK WM HHAYe MpHBJAEYEHO K paboTaM NO 3aJaHHIO PASJHYHBIX
000pOHHLIX OPrasU3alui. ! _

B ucTopud XMMHYecKoll BOHUHB M, B YACTHOCTH, OCOOeH-
HO B HCTOPHM pasBHTHS MPOTHBOrasa pyccKHe YueHble Cbl-
rpaji MCKAIOUHTEABHO BaiKHYIO poJab. Tenepp MOXHO ompene-
JEHHO KOHCTATHPOBATH, 4YTO PfAJ BaXKHEHHX OTPABJAAIONHX
BEIIECTB OhlJ BHEpBHE NPEIIOKEH PyCCKuMH yueHnimH (doc-
reH, xJopnukpus). [[Ipo6iema MOWHOrO NpOTHBOrasa OblJa
pemena B Poccunm euwe B xouue Jgera 1915 r., T. €. paHblle,
yeM BO BCEX JDYrHX CTpaHax, u ecaH OBl He npepaTenbCKoe
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A
CONPOTHBJCHHE MPOIBHXEHHIO BakKHEAWNX wu30Operenui CO
CTOPOHH I[ADCKHX YNOJHOMOYEHHHIX, TO HECOMHEHHO, 4TO MO-
TepH PYCCKOH apMHM OT OTPaBJeHHH yMEHbLUIHIHCH OB yKe B
gagyase 1916 r. B COTHH H THICAYH pas.

KoHeuyHO, AaJ€KO He BCe H300peTeHHs H TNPeANONKEeHHs
BCTpeuanu CONPOTHBJIGHHE HJIHM HENDH3HAHHE CO CTOPOHEI
paacTell ¥ BOGHHOro KOMaHAoBaHuA. Maorue aBTOpH B CYII-
HOCTH HMKUEMHBLIX NPENJIOKEHHH NOJAYYHAHd MHIJIXOHHBIE ro-
gopaphl. Hapsafy ¢ 3THM MHOTHE ydYeHble, CAeraBlIMe BEChMa
eHHBlE H300peTeHHs, BCTPEUaaH CONPOTHBJIEHHE TMONBITKAM
x0T OBl B CKPOMHBIX Macmirabax peasn3oBaTh CBOH HACH.
BecbMa XapakTepeH B 3TOM OTHOIIGHHM MpHMep C aKajJieMHKOM
H. . 3eauackuM -— H3obperareseM YroJpHOro IpPOTHBOrasa.

/*B o6cTaHoBKe, BPH KOTOPOi Obla A0pora Kaxiaas MHHYTa, eMY
MPHUILIOCH OTPATHTH /s A0Ka3aTeJbCTBA BOOJHE OYEBHIHOTO
(aKTa — 3aUUTHBIX CBOMCTB yrJs ' —OKO/O roja. Maorounc/ies-
HBIe HCIBITAHHA NPEAJOKEHHBIX WM NPHGOPOB,  OPraHH30BaH-
Hble pasJIHyHBIMH yupexaenusmu B 1915 u 1916 rr., HeHSMEHHO
naBaju xopomue pesyabrarhl. OXHAKO NMPOTHBOra3s He MyCKaJ/IH
B apMHIO, H TOJbKO TOTJa, KOrja H3oOpereHHe H. JI. 3eaun-
CKOro O6bIO peann3oBaHo B AHranm H epmannu, yroabHbIH
MPOTHBOrd3 Ha4yajH HSTOTOBAATH KPYNHBHIMH NapTHAMH JUIA
cHabxenuss (QpoHTOBLIX uacTeii/ HO m nocae Takoro 3anosia-
~aoro npusHauas H. JI. 3enunckuii He HOJy4HJ 32 CBOE H30-
Gperenne HU xomefiku. Bosee TOoro OH OblI yCTpaHeH OT y4d-
CTHSI B €ro JajabHelmem ycoBepuieHCTBOBaHHH. BOT BHIAEGPIKKA
W3 MAECHMA IpejacenaTens XHMHYCCKOrQ KOMHTETa IpH [naB-
HOM apTHAJIepHiickoM ymnpasreHuu renepasa B. H. HnaTbesa
H. 1. 3ennHcKoMYy: \

30 ceutnbpa 1916:r. Ne 1063/3018 |

... HMEI0 9ecTb cOOGIHMTHL BaM, YTO PYKOBOACTBO H HabioieHHe 32 MPO-
H3BOACTBOM YIid, NOPYYEHHOE MHOIO { IPHEMHOH KOMHCCHH NpH 1V oraene, B
HACTOsIIEe BPeMA AajJ0 HACTOALKO XOPOUIHE PpE3yabTaThi B OTHOLICHHH Kade-
cTBa moayyaemoro LIeHTPanbHHIM BOEHHO-NPOMBILLIEHHBIM KOMHTETOM H Moc-
KOBCKHM 3eMcol030M Yrif, 9TO §i HAX0XKy BO3MOMXHBIM OCBOGOANTL Bac OT
HCIONHEHHS BO3JA0KEHHBIX HAa Bac 06A3aHHOCTEH MO YrOAbHOMY AEdy®.

[Mporects H. J. 3equHCKOro HE K YeMy He MPUBEJIH, H OH
NPHHEYAIH Gbii OCTAaBATH HAYATOE H HaJa)KEHHOE HM JeJo.

10T npumMep xapakTepHayer Ty 0Oulyld OOCTAHOBKY He-
pa3Gepuxu, KorTopas IapHJa B YUYPeKNCHHAX NOPEBOMIOUHOH-

1 K sawany Bofimm yxe Gbin0 onyGIHKOBAHO HECKONBKO CEPbE3HBIX paGoT
no ancopbUHOHHOH cHOCOGHOCTH YIas.

Cwu., manpumep, Mc. B ai n, Zs. phys. Chemie, 68,471,1909; Tu o0 B, Zs.
phys. Chemie, 74,641, 1910; Homphray, Zs. phys. Chemie, 74, 129, 1910.
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‘ot Poccun. B Takoit 0GCTAHOBKE JWUHAS 3aHHTEePEeCOBAHHOCTh
BeJOMCTBEHHLIX 3anpaBHa CIIOUDL H pAZOM NpeAnoYHTaNnach
3gpaBoMy CMbiCTY./becnpaMepHasdt BOJIOKHTA € YTOJbHHIM NpO-
THBOra30M OTHIOIb HE cBsidaHa C HeONOHMMAHHEM CYIIHOCTH
storo uso6perenus. OHa obGyc/aoBiaeHa, ¢ OZHOH CTOPOHH,
BIOJIHE CO3HATEeNbHBIM npOTHBOAEHCTBAEM pAia JHIL H3 BOEH-
HO-CAHHTAPHOTO BeJOMCTBA BO raase ¢ apuHueM A. [1. Oxp-
JEHGYPreKkuM, NPOTHBOMOCTABHBIIHM npoTHBOrasy 3€JHHCKOrO
cRofi, OKa3aBUIMHACA HEroJHBIM, npoTuBoras! u, ¢ Apyro# cTo-
pOHBI, NPHHALNEKHOCTHIO H. JI, 3eJMHCKOTO K MPOTPECCHBHOM
yaCTH PYCCKOH WMHTEJJIUTeHITHH ® pejejcTBHe uyero obmee OT-
HOIIeHHe K HeMy CO CTOPOHE NpaBUTEAbCTBEHHBIX YHHOBHHKOB
6m0 Aanexo He OGaaroxenaTeabHbIM. .

Wcropuss PYyCCKOro InpoTHBOrasa 1aeT HeMajo H Jpyruax
npHEMEpPOB HEeJOMyCTHMOA BOJOKHTH HAPCKHX yupexJeHuid H
YMHOBHMKOB TNpH NPOBEJEHHH B XH3HD BaKHEHIIHX MEpOnpHsi-
+Rii nO 3amuTe BOACK. YKU3Hb PYCCKOTO coriata NPUROCHIACH
B JKEepTBY YeCTOM00HI0 ,BAACTD UMYIMHUX®, CTPEM/IEeHHIO JOB-
KUX 1eJblOB HAXKHTbCS Ha HOBOM JGJE. Ecau x sTomy jpo6a-
BHTH ellle H HECmoCOGHOCTH HAPCKOTO KOMaHJOBaHUfA BECTH
pOfHY B HOBHIX YCJAOBHfX, TeXHHUeCcKylo 6e3rpaMOTHOCTD 60J1b-
mmHCTBa OdHIEpOB CTapod apmud, TO CTaHyT TNOHATHHIMH
TIPUUMHBL OTPOMHBIX NOTEPB pYCCKOH apMHH OT rasoB B 1915
u 1916 rr.

B kBAre M3BECTHOTO aMEpHKaHCKOro renepaia dpatica’
ONMChiBAETCA KAPTHHA TaHHKH CPEAH dpaHIy3CKHX BOHCK BO
ppeMs MepBO# rasoBOM aTaku (22 anpeas 1915 r.). Cosep-
[IeHHO HHas KapTHHA HalJiojanach 31 mad Ha pycckoMm (PpPOHTE.
3nech He OBIO ¥ TEHH TNaHHKH. HecMmoTpsi Ha TsKeIbe
noTepH H MOJHOE OTCYTCTBHE KAKHX 651 TO HU ObJIO 3alHT-
HBIX CPeJACTB, BOWCKA NPOSBH/H MCKJIOUHTENBHYIO CTOHKOCTD,
OTOHB DSl HEMEHKHX aTaK, MpeAnpaHATEIX nocjae BBIMYCKa
rasos. Pycckuit coazar jxan BCEMY MUDY e€lle OJHH NPHMEP
Ge3saBeTHOTO repouama W GeccTpamius Nepey HOBBIM yIKACHBIM
CpejiCTBOM BOHHBL. \

! B.H. Unatpesn n JL. P boxuH, ,Xnuvaueckuii komurer npu CAY u
ero AcarenpHocTb®, 1921, cTp. 44 H 45.

*'Cm. 6uorpaguio H, Jl. 3eannckoro, panucannyio C. C. HameTKHHBIM.
Vyensie samuckn MI'Y, Bwim. I, 50 qeT HayuHoH 1eATeAbHOCTH H. . 3eann-
cxoro, Jlenunrpax, OHTH, 1934, cTp. 7. '

s'A. A. Fries a. C. S. West, ,Chemical Warfara®, N.-York, 1921; pyc-
cxuii mepeson A, P paiicu K. BecT, Xumuueckas BOdHa, 1 H3L, Mocksa,
1923, 2 u3n., Mocksa, 1924, cTp. g A
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IOBOEHHBIE IPOTMBOTA3bI

B aoBoeHHoe Bpems B POCCHH IPOTHBOrassl MMEJH JHIIB

HE3HAYHTEJAbHOE pPACHPOCTPAHEHME, OrpaHHYEHHOE HEMHOTHMH
XUMHYECKHMH TPOH3BOJICTBAMH, TFOPHOH NPOMBIIIJIEHHOCTBIO,
NOXADHBIMH H MEIMUMHCKHMHE yupexieHuamu. Hauboaee cra-
PHMH JAaHHEIMH O IPOTHBOrasax, NPHBOAHMLIMM B PYCCKO¥
TEeXHHYECKOH JHTEpaType, CJAEAyeT, MNOBHAMMOMY, CHHTATH
ouepk A. A. Crxouunckoro (HelHe akajnemuka) o paGorax Pyi-
HHYHOH ceximud Benckoro KOHrpecca mo crmacaTeJabHOMY Aeay ',

JOBOLHO NOAPOGHO H3JATAIOMMH JOKAAL HA 3TOM KOHrpecce

I'pana o xucaopoassx npubopax (bupmei Iperep). B xarasore
bupme ,Iayapa KepGep* (Ilerep6ypr) 3a 1910 r. muer BCTpe-
4aeM pHCYHKH (QHIBTPYIOILMX NPOTHBOrA30B, ynoTPel saBIHXCs
A 3aIATH OT THIJAH Ha HEKOTOpHX npeianpuaruax (dur. 1).

Due. 1. ITpomus IMBABHNE MacKu 1910.z. (no kamaaozy 3. Kepbepa, =

HemepGypz). a) Pecnupamop ¢ namponoM. O) [lposoroinan macxka

¢ Gamnroil NPoKAAOKOL. \

[ToBHAMMOMY, TAKXKe MOJb30BAMHNCH DACMPOCTPAHCHHEM MACKH

8aTPAHUYHOTO NPOUCXOKACHHA: HEMENKHEe IPOTHBONLIILHHE

Macku Seipp'a? (Qur. 2) ¥ AHIIHACKHAE aMOMHHHEBBIE MACKH

upmur Wallach Bros Ltd., London (dur. 3), o0HapyxeHHEE
dBTOPOM 3THX CTPOK HAa OJHOM H3 CKJaaA0B. MiHTepecHOH OCO-
OEHHOCTHIO MOCJAEJHEr0 NPOTHBOrasa sB/IAeTCH CHCTEMa 3aBfi-
‘30K, cocTOsmas M3 KPYIJIOH pPEe3HHOBOH TeCceMKH, IPHKpen-
JAF€MOH B ABYX TOuUKax K JHIEBOH CTOPOHE MAaCKH H 3aJeBalo-
meficas 3a ymm., [IporuBoras cHabGxeH NPOCTHM KAaNaHHbLIM
'YCTPOHCTBOM (BHABIXaTCABHEIA KjaamaH). :

1A, A. Cxoumucxkuii, Fopu. m}f%u. Ne 1112, 1913, crp. 77.
* Karazor ¢upumt Heinrich Gockel, Berlin, 1907—1908.
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. T.B. Xaonun! PHBOAAT MHTEDECHHE CBEJEHHS O PAAE 10-
. BOeHHHIX pecnuparopoB. OKashpBaeTcd, YTO A0 BOHHBI CymeCT-

i '-."._ 1
@uz. 2. Hesegkas npomugonsiaskas xacka Ceiina navaia
900 20d0s. .

@uz. 3. AHzaulicKkan npOmMUSONbLAb- Duz. 4. Macka Kobpaxa
Has macka 900 20008. u3 Gamucma.

. BOBAJIO HECKOJIBKO AECATKOB DA3JIHUHAIX THIOB PECTHPATOPOR
 (IpeMMyUIECTBEHHO NPOTHBOMBIIBHBIX), CBOHCTBA KOTOPBIX MOA-

lr 1 B. Xaonus, XHMmHyeCKas MPOMBIWJICHHOCTL H HAPOAHOE 310pOBbE.
. Ouepx IlI, Terporpaz, 1922. e
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POGHO HCCAS0BANUCH DA3THYHBIMH ABTOPAMH', B TOM yHCIe
@ pycckuM Bpauowm llabaosekum, HMccaenosanus BHABHIH HaH-
JYYIUHA THO STHX pecnupatopos, a uMeHHO Macky KoGpaxa
{¢ur. 4), caenannyio H3 6aTHCTOBOH TKaHH 2

Puz, 5. Kucaopodustii npubop ¢ HcuGkum 6030YX0M 20pHOZO UHINC.
Jlesuyrozo0 ,Maxeesxa*. -
B mosoennoe Bpemsi B JloHGacce mMenacsi B ynorpebaeHHH
BeCbMa HWHTepPECHBH KHCJAOpOAHBIH mpudop ,MakeeBka®, CKOH-
CTPYHPOBAHHKIA PYCCKUM TOPHBIM HHKeHepoM JleBuukuMm 3. 3a-
MeyaTeJbHOH OCOGEHHOCTBIO 3TOro npubopa sBAAETCA NpHMeE-
HEHHE MKHIKOr0 BO3AyXa A YIaJeHHS YIVIEKHCAOTHL. Y rJe-
KHC/I0Ta, CO/eprallascad B BBIAbBIXaeMOM BO3JyXe, BHIMOPaKH-
BaeTCA NPH NPOIYCKAHHH Hepe3 XKHJIKHH BO3AYX H ocepaer
Ha AHO pesepByapa. [IbiXaHWe nNpPOMCXOAHMT uepe3 NOJYMACKy,
3aKpeIBaiOLyI0 HOC H POT. PesepByap copepkut 5 2 XKHIKOro
BO3ayxa. I1poaoxuTeNbHOCTL JeilcTBHS npubopa npeBbIIaer
2,5 waca, npuueMm BJALIXaeMHIH BO3JAYX COJLEpKHT He OoJjee
0,5%, yraekucaors (dur. 5).

1 E.Bresina, Arch. i. Hygiene, 74,143,1911; lla6axoscku i, Zs. f.
Hygiene, 85, 169, 1911; E. Esmarch, Hygiene Rundschau, 1905, 22, S.
1129; cm. Takxe Uilmann, Enz. der Techn. Chemie, ¢t. ,Schutzmasken®.

2 Kobrak,Z H)grgiene, 68, 157, 1911. :

3T. B. X20nun, Xumaueckas I poOMpILIIEHHOCTH M HAPOJHOE 3A0POBbE,
‘ﬂquﬂléllll Merporpan, 1922: A. B. Konenec ku i, Pymuunoe cnacarenbHoe
Aeno, 4
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Kpome stux 00pasiuoB, Ha 3aBOJAX XHMHYECKOH NPOMBILI-
saernocru (Hanpumep, Tenrtenenckuit 3asox B [lerepGypre) npu-
MEHSJHCh MACKH-MOBASKH H3 Map/JH C BKJIaJABIIEM, NMPONHTAH-
HBIM CO0j0ii, aHO0 6e3 Bcsakoi nponuTkd. K Hauaay BOHHBI B
npojaxe HMeJdHCh
TAKXKe MPOTHBOMBIIb-
Hble MACKH, cHabxeH-
Hpl€ MaTpPOHOM, Ha-
TOJHEeHHBIM BATOH
(¢ur. 6), 1 MacKu u3
TyOKH.

[Tocae BoAHBI OBbI-
JH OnNy0JHKOBaHbBl

naHEse o eue Gouee  ATINNAT /NI

CTapbIX obpasuax ue. 6. Ipomuwnennsie RPOMUSGNHLABHbLE
npoTHBora3os. Tak, Macku 1914—15 22. €O 6cmasHbM YUAUHOPOM
B BHIIE IHTHPOBAH- u xaananosm (no Apradovesy).

HOoi xHure Ppaiica u Becra onuceBaeTcs yroJbHbIA NPOTHBOras
Hekoero noxropa Crenraysa, orHocaumidca k 1854 r. Ha Bei-
craBke B Bepaune ,Gas und Wasser* B 1929 r. neMoHCTPHpO-

Puz. 7. Quasmpyowue npomhsozass 1880—1881 ze. (6sicmaska ,Gas
und Wasser* ¢ bepaune 8 1929 2.).

BaJHCh MPOTHBOrasel, QuabTpylouiHe npasb0pbl, OTHOCAUWHECA K
. 1880—1881 rr. (dur.7)!. OnHaKo K Hauaay BOHHLI BC€ 3TH MPH-

1 Die Gasmaske, Ne 1, April, 1929, s. 21.
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~ 60pH B NpPUCNIOCOGAEHHS OKa3aJHCh IOYTH MOJHOCTBIO 336‘;@;}
ThiMH. Kak H3BECTHO, aHTJHYaHE, Y3HABIIHE O NPOTHBOrase
Credraysa auib u3 xuurn Ppaica B 1921 r., sauMcTBOBaAH BO

e BpeMsi BOHHH  yroab
NpH paspaboTKe CBOUX
nporusora3os (Standard
Box Respirator) u3 npo-
THBOrasa 3eJHHCKOro.
To e camoe HMeJIO
MECTO B  OTHOlUIEHHH
YPOTPONHHA /151 BAAK-
HBIX MA4cOK, KOTOpHIA
TdKke nmepemes B AH-
TJHI0O U B Apyrue ctTpa-
Hel U3 Poccuu!. Bwimy-
mmenHsle B 1915 r. B
NPOAaxy OTUeAbHBIMH
(Gupmamu 00pasisl Npo-
MbIIIJI€HHBIX  [POTHBO-
rasoB, CHEMHO  NpH=
CHOCOOJEHHBIX s BO-

Duz, 7a. [pousiwaennoili npomusozas

Muke* (Lix). Mep, Macku TpeigauHa,

) \ Jluipnonosa  H  JAp.),
- OKasaqyuCh HEYJOBAETBOPHTENBHBIMH H ObLICTPO BHIILIH H3 YO~
rpebaenus. OJHAKO DECNHPATOPH TAKOTO THMA YAEPKAIHCH
B NPOMBILIIEHHOCTH A0 Hamux aueil. Tak, dupma Ayspa o
CHX NIOP BHINYCKAeT TaX HasbiBaemule MackH ,Jlukc* (dur. 7 a)
i ,Onromnkc® (Kopfhaube), oTamuamommecss oT TOABKO YTO
YNOMSIHYTHIX JHLIb B Aeranax?. Takoro xe THHAa KOMXaHHE
M3aCKH MOXHO BHIETH H B HAIKX MarasHHax.

Taxum o6pasom, MOXHO cudTaTh, 4TO nMpoTHBOTras B, 1915 r.
Obli H300peTeH BHOBb U NPOINEN BEeCch NMyTh CBOEOGPA3HBIX
CTaJ{HH pasBUTHS, NPHYEM YaCTHYHO OLIIO OTKPHITO TO, HTO
38 HECKOJBKO JeCATKOB JET JO0 3TOro OO YiKe npoiAeHHBIM

~ 31anoM. OcoOeHHO MHTEPECHBIH NyTh Pa3BHTHA NPOTHBOras

- mpoumen B PoccuH BO Bpems HMIEPHAJIHCTHYECKOH BOHHBI.
- ABTOD psijla BOEHHO-TEXHHYECKHX PabOT HeMeukuil reHepasi
Hlpapre ykasniBaer B OJAHOH M3 CBOHX CTAaTeH, UTO B TO BPEMA
KaK (paHuyssl u auraHuYaHe 1K B 00GJACTH PA3BHTHSA CBOMX

1 I, B. Xaonun, Boenno-canurapusie OCHOBHI IIPOTHBOFa30BOro xeJa.
Jleunnrpan, 1926, crp. 8 u 9. :

Cu. katanor Deutsche Gasgliilicht Auer-Ges.; ,Atemschutzgerite,* 1930
;-i‘ngtlcgl-;E,Schutzmasken‘; em. Ullmann, Enz. d.techn. Chemie, B. 10, S.
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fIPOTHBOra3oB Mo GJejaM HeMIleB, PyCCKHE IIIH COBEPIICHHO
camocrositeapHbpiM nytem !, Ha camom e xexe (panuyssl u
AHTJMYAHe, 14 U HEMIB BechMda MHOroe B CBOHX NPOTHBOrasax
BBEeJH Ha OCHOBE OMNBTa, HAKOMJEHHCOrOo pPYCCKHMH BO BpeMs
UMNEPHATUCTUIECKOR BOHHBI %, :

@uz. 8. O0na 13 nepssix A4a6OPAMOPHBLX YCMAHOBOK OAR UBYHEHUR
3auumnozo Oelicmeust eaaxcHulx Macox 8 Mockosckoxm Komimepte-
- cxom uncmumyme (H. A. H3szapwuieea).

NEPBbIA NEPUO PA3BUTUSA PYCCKOIO
NMPOTUBOTA3A B 1915 r.

lasobannonHas ataxka Ha (dpaHuyackoM ¢poHTe, NpPOH3BE-
nennas memmamu y Mnpa 22 anpeas 1915 r., Obiia IepBhEIM
NpHMEHEHHEeM XHMHYECKHX cpexcTs B Ooabliom MacuiTaGe.
Hemenxuit Boenuslin xumuk npod. I0auyc Meiep® cupasenHBo
yKa3siBaeT B cBoe#t paborte, uTo ,BCe, UTO OBIJIO CAENIAHO 10
9TOH AaThl B 00JACTH NPHMEHEEHs XHMHUYECKHX CPeICTB s

1T.B. Xnonwuu, BoeHHO-CAHHTapHHE OCHOBbH HPOTHBOrasoBOro Jacja.
Jlennurpan, 1926. : :
3 UuTepecHo, HampHMep, OTMETHTb, YTO COBPEMEHHBIH HEMElKHi IPOTH-
BoOras AMA TPAKIAHCKOrO HACENEHHs WMeeT Pe3WHOBBI WIIeM, CKONHPOBAHHbIH
£ PYCCKOTO H JIHUIb HEMHOTO y1y4mleHHbIA.
3 Meyer, Der Gaskampf und die chemischen Kampfstoffe, 1926, S. 44.
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BOEHHBIX LeJeH, ObIJIO JHIIb BKCMEePHMEHTOM H NOATrOTOBKOH
K 5TOH arake‘. OnHako W HanajeHue 22 ampeas Heab3s He
PaccMaTpHUBaTh KaK ISKCNEPHUMEHT, NPOBEIeHHHH B GOJBbHIOM
MacuiTabe. PesyabTaT aTaki OKasalCsi COBEPUICHHO HEOKHgaH-
HBIM JJif HanamgamolHx. HEMEHKDE HDHEH.IIDB&HHE, CKeNTHYeCKH
OTHOCHBIIEECA K YTBEPMKIACHHIO KOMIETEHTHHIX JHIL O AAOBATOM
JEHCTBHH X/J10pa, HE MHITAJI0Ch TAKTHYECKH HCIIO0JIb30BAThH pe-
3y/bTaT 3TOH aTakd. B pesy/bTaTe 3TO CpaBHHTEABLHO HEGOIb-
WIOH 1O COBPEMEHHBIM MacmTabaM BOJHOBON XHMHYECKOH
ataku ObI0 orpasieHo cBuime 5000 ues. M 3HAYRTEABHHI
y4acToKk (pOHTAa BCJAEACTBHE IMAaHHKH OKA3aJCH TOJHOCTHIO
OT0JIEHHBIM. 1

[lepBasi BoHOBas XHMHuUeCKasl aTaka BHI3BATA CMSITEHUE. B
mTabax coio3HukOB. OHH OLVIH 3aCTHTHYTH BPACHJIOX H OKA4-
3a/UCH COBEPIICHHO HENOATOTOBAEHHHIMH HE TOJBKO K OTBETY
HEMIAM TEM XKe OpYXKHEeM, HO M K 3(dexTHBHOH 3alHTe CO6-
CTBEHHLIX BOHCK. DBHIIO OYEBHIHO, YTO TOJBKO HEAOOIEHKA
HEMEIKHM KOMaHIOBaHUEM HOBOTO OpYXHS INpeioTBPaTHAA
IPOPHB Ha (POHTE, KOTOPHIH MOr G6BITH JEIKO OCVIEeCTBJCH
B PE3y/JbTaTe TrasOBOH a4TAKH W BO3SHHUKmEH B CBA3H C HEIO
NaHUKH CPeaH BOHCK COI03HHKOB, Heo6x01umo 6b110 HEME AIeHHO
HalTH CPEJACTBA, KOTODHE DPaPAHTHPOBAAH OBl OT NOAOGHBIX
yAapoB.

Pyccrxoe xomanpoBanne yssano 06 arake 22 anpeJs MoO4YTH
HEME/VIEHHO H NBITaJ0Ch NPHHATH HEKOTOPHIE MEPH JIIg 3alld-
Thl CBOHX BOHCK. OJHAKO 3TH Mepnl GHJIH BecbMa CKPOMHBIMH
H HEAOCTAaTOYHBIMH. K TOMY e HeopraHH30BaHHOCTH H Hepas-
Oepuxa, HAapHBIIHE B TIPOMO3JAKHX G6I0POKPAaTHUECKHX yupex-
ACHHAX CcTapoi Poccuu M, B 4aCTHOCTH, B BOCHHO-CAHHTAPHOM
BEJOMCTBe, NPHBEIM K TOMY, YTO, HECMOTPS Ha STH MEpHI,
MECAN cnycTsl mocae coOuiTHss y Mnpa pycckHe Bo#icka OKa-
SaMHChb COBEPWEHHO Oes3amMTHBIMH BO BpEeMs nepBoil raso-
0a/08HOM aTaku nox Bapurasoi.

CpaBHATRABHO PaHO GBUIO YCTAHOBJEHO, YTO HEMIH NPHME-
HAIOT xx0p.-[losTomy eme B nagaxe mas 1915 r. g0 nepBoii
dTAKH HEMUEB Ha pycckoM ¢ponre (pano yrpom 18 mast cr.cT.)
Opraunsanun Kpacnoro kpeera npHCTYnMIH K H3TOTOBJICHHIO
HEPBBIX NPOTHBOXJAOPHHIX MACOK, HpPEeACTABAAONHX co6oio
KOMIIDECC - 3 NATH-IWIECTH CJ10€B MapJ/H, NPOCTPOUYEHHHIH IO
KpasAM U CHAGXKEHHBIH ABYMs napaMi TECeMOK s YKpemje-
HAs MACKH Ha auue. Jlnuna xomnpecca oxoao 15 ca, INHpHHA
5—8 ci. Ilpotms pram HOCa HMeacs KapMaH, B KOTODHIH BK,1a-
ABIBAJIACH NpONHTAHHAA IHIOCYAL(HTOM KOPHHS (macka-noBsi3ka
NEPBOro o6pasua). Takue MaCKH-MOBA3KH B HA4aJe masa 1915r.
HSTOTOBJS/IACE B JOBOJBHO 3HAYHTENBHBIX KOJHYECTBAX TO
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kpafine#t Mepe B Mockse u Muncke (u, nopujaumomy, B Iletpo-
rpaze). B raserax TOro BpeMeHH NMOMEIIEHO Creiyioulee coob6-

IeHKe, AaTupoBaHHOE 23 masal:

B ofme3emcxom coioze, kak coobumaior ,Peun® (14 man),(ns Mockewy

_ 1onyueHo yBeaoMJeHHE, 4TO B MHHCKe B IHPOKHX PasMepax BhIAENbIBAIOTCHA

pecnupatopsl. Exennesno ux Boinyckaerca 25000 wryk. Pecnupatopamn
cHa6kalTca MPOXOAAIINe BOHHCKHE YacTH. DBripaGoTaH ycoBepiieHCTBOBaH-
HBll THII HX®.

M3 paccka3oB O NepBOH rasoBofi aTake HA PYCCKOM ¢pon-
re 18/31 mas® uM3BECTHO, YTO KOMAHIOBaHHE OTJENbHHIX Yac-

Teill cTapoi apMHH CaMOCTOATENBHO NLITAJ0Ch NPHHATH MEPL

'3alUThl CBOHMX BOMCK HAa CAyYail BO3MOMXHOTO XHMHYECKOro

HamajaeHHs NpOTHBHHKA. Tak, HanpuMep, KOMaHAOBaHHE 55-H

NexXOTHO# [MBH3HH, HA YY4CTKEe KOTOPOH OBl BnepBhe NPHME-

HeH Tas, N0 COOCTBEHHON HHHIHATHBE 3aKasajo elle B Hayajae
Mass B MoCKBe NpOTHBOTra3bl H OTIPABHJIO 32 HUMH TPHEMIH-
ka. OIHAKO 3TH NPOTHBOTAa3bl NPHOBIH K MECTy Ha3HaYeHHSA
AMIIb 1oJ Beuep 31 wmas, yxe INOCAe OKOHYaHHs rasoBOH
aTakH.

HuTepecHo OTMETHTH, UTO IepBad rasoBasi aTaka Ha pyc=
ckom (poHTE HE COMPOBOXKAanach NAHHKOH CpeiH BOHCK, KO=
topas 22 ampeas y Mnpa npusesa x orojsesuio ¢poHTa H,
NoXaJyil, mPH BCEX JaJbHEHINHX rasoOBBIX aTakax ABJAANACH
rJaBHOf TPHYHHOH OTPOMHBIX NOTeph. Yalrw, mojBsepriiuecs
panajenuio B paione Boaumosa y Boawum llungnoBckoil, HeCMOT=
pA Ha 3HAYHTENbHHE NOTEPH, HE TONBKO OCTAJHCh HA MECTE,
HO M CyMeJH OTPasHTh NATH 4TAK HEMIEB, KOTOphHe Ha 3TOT
pas MNBITaJUCh MOJHOCTBIO HCIO0JAL30BaTh pe3y/abTaT XHMHYE-
CKOr0 HamajeHHs.
 Ilo pacckasy ouepuana® sejeHopatoe 06/aKO, MOSIBHBLIEECH
Haj PYCCKUMH OkonaMw oxoxo 3 yac. 30 mum. 31 mas (cr. CT.),
6bII0 NPHHATO BOACKAMH 32 XOPOIIO 3HAKOMYIO ABIMOBYIO 3a-
BECy, BC/IeJ 3a Koropoii npeamosarasack araka. [losromy
6LIAK MOATSAHYTH PE3epBH M YCHAEHa nepenoBas JUHHA. HacTh
217 Kosposckoro u 218 I'op6aToBCKOro mnoJkop (55-i mexor-
HOfl JNWBHM3MH) OKasaJauch HaubGoJjee NOCTpaJaBIIMMH OT rasa.
INepBui#i W3 3THX NMOJAKOB 6bi1 (PaKTHYECKH MOJHOCTBIO YHHY-
tToxkeH, Ero nmorepu cocrasasau 16 oduuepos u 2147 coanar.
Bropo#i noak_nmnorepaa 9 oduunepos u 894 coapara. OOmmue
NOTEPH Ha BCeM yyacTKe (GpoHTA COCTABHAM OKOJO 7—8 THIC.,
U3 KOTOPHIX B, GiHiKallluHe CYTKH yMepJoO CBHIIE 2 THC. YeJ.

1 Pycckuii Bpau“, 1. 14, 23 maa 1915 r., crp. 501,
2 TexHHKa H cHaGweuue Kpachoii apuum, Ne 154, 1924, crp. 3.
3 Texuuka n cHaGixenne Kpacuoit apmum, Ne 154, 1924.
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Hecmorps na 9TH TMOTEPH, BOHCKA MPOAOIKAIK 0CTaBaThCH Ha

 MIOSHUHSAX 10 CMEHBI, KOTOPas IPOH3OIIA Kb HA CeXLMOH A€HBb

- nocae araku, T. e. 7 HIOHA.

Hewmennenno nocae sroii NepBOA rasoBoit aTtaku Haqaaacﬁ;z_

JIHXOpan0uHad  JAeATeIbHOCTh MHOTOYHCACHHbIX OpraHHsaumii

MO H306peTaTenbCTBY M H3rOTOBJCHHIO BCEBOSMOXHBIX TIPO-
THBOrasoBuIX Cpeacts. Ilpunu Oabaenbyprexus, samumasmmii
B TO BPEMd JNOJUKHOCTH BeDXOBHOINO HAYAIbHHUKA CaHHTapHOWU
M 9BAKYAUHOHHOH 4YaCTH, BBI3BAA K cefe XAMHKa, reHepaJs
B. H. Hnarpesa, 6siBuiero 8 1o BPEMA MpejcenaTeseM KOMHC-
CHH ITO '3aTOTOBKE B3PHIBYATHIX BEIECTB npu AV, n11s Bhisic-
HEHHUA BONPOCOB, KACAKOIHXCH BHIPaGOTKH ME€p NpoOTHB rasos.
Buao T09HO ycrawoBaewo, uro 31 Mmas HEMILI NPUMEeHSIH
XJIOD, H B CBfI3H C 3THM HAMEYeH II1aH paClIHpeHHa COOTBeT-
LCTBYIOIHX 3aBOJAOB 110 H3rOTOBJACHHIO XJopa ¢ 1eablo OTBeTa
HEMUAM B TE€UeHHE 4—5 Mecaues, Hesaronro nepen stim 06CyiK-
AQICH TAKKE BOIPOC O mpousBoAcTBe (ocrexa .,

Bee 1eqo0 rasosoii 6opu6ur u TPOTHBOTA30BOH 3aMHTH Gbi-'

JI0 MOPYYEHO NpHHILY Oxbaendyprexomy, no BCKOpe OBlIO
JlaHO  HOBO® DacmopsiXKeHHe 0 mnepejaue npuHLy Oabaen-
OYprekoMy TOAbKO IPOTHBOrasos, KOTOPHI®, .KaK MBI BHIEJH,
YAKE H DAHEE H3TOTOB/SIHCH B MOJBEAOMCTREHHLIX €My OpraHu-
Bauusix. OQHAM H3 NEpPBHIX mWAaros npuHua Oapaen6yprexoro Ha
STOM IIONpHINE ABHAOCH €r0 BO33BAHHE K JKEHCKHM opraHuaa-
UHAM (HHCTHTYTaM, THMHA3HSIM, 01aroTBOPHTENLHEIM OBLIecT-
BaM M T. J.) C NDU3LIBOM HAYATH MacCCORBOE H3rOTOBJEHHE Map-~
JI€BLIX Macok. B pesyabrare storo Bosssamms, kak YKa3biBaeT.

rasera ,Pyccknii Bpau®?, 610 moBceMecTHO NPHCTYIJIEHO K

H3TOTOBJIEHHIO TPeJOXPAHHTEABHHX MAaCOKY. o
Pesyabrar takoro »TOBCEMECTHOr0* H3rOTOBJEHHS n,uﬂn'm-g
M3  BAXKHEHIIHX NPEIMETOB BOHHCKOIO CHaps2KeHHS CKasaJjacs,
K HECHAcThio, He cpa3y. Hecmorps Ha T0, 4TO Takum nyTeM
YAaaoch OBICTPO CHaGAHMTE Bce GpoHTOBHE 4YacTH Mackam
ACHCTBUTENbHAS 3aUHTA OT ra30B Ghija COBEpIIEHHO He oDec-
nevena. MaroroBieHpre pyKamMu 3HaTHAIX JaM, 4acto cosep-
LICHHO HE YMEBIIHX IMIHTh, MACKH B CBOeM OOJbIIHHCTBE O asa-
JHCh HENPHrOAHBIMH H He AocTHraomumy uean. IIpuunnamn
ITOTO SABUJIOCH, BO-NEPBHIX, TO, YTO HH OAHA U8 U3rOTOBJAAILIKX
“OpraHusauuii He 3HaJA TOJKOM, YTO JKe COOCTBEHHO OT HEe Tpe-
OYeTCHl, BO-BTOPHIX, H CAMH OpTAHH3AIHH OTHECAHCh K Jeny

)
- f

'B.H. Unarves n J. d. doxn H, XuMHYECKHIl KOMHTET mpu CAY, u. 1,
[erporpan, 1921, cTp. 36.
® JPyccknit ppas®, 1, 14, 1065—1071, 1915.
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“IPE3BbLIYAHHO JErKOMBICACHHO, AOMYCTHB PsX rpyGhX omH60K
B KOHCTDYKHHH Macok. B morose sa konMuecTBOM HM3roToBAeH-
HbIX IPOTHBOrA30BBIX NOBA30K COBEPIIEHHO HE O06pamanoch
BHHManusi HA WX KauecrBo. Macku Kpachoro kpecra, moery-
NMUBIIKE HA (PPOHT, OKA3HIBAMHCEH JHGO CAHLIKOM MAJBIMH, JAHGO
CAHIIKOM GOMBIIHMH. TeceMkH GbLIM N1J0X0 NPHINATH H OLICTPO
OTpuiBaauCh. KouimyecTBo ca0eB Mapau, kxak npaBHao, GbiLIO
BEChbMd MaJabM (MATH—ILUECTH) W COBEPUICHHO HEAOCTATOYHLIM
Jast sdexTUBHOU 3amuTH. B pesyaprare Beero sToro dBTOPH-
TET ,3alIUTHBHX CPEeACTB* OKAa3ajcs NOAOPBAHHBEIM B apMHH
€ CaMoro HavaJja. A

OueBHAULl M YyYaCTHHKH COOHITHE TOrO BPEMEHH paccKa-
3BIBAIOT, HTO YK€ moCJe BTOPOH rasoBol araxu, NpOH3BeAeH~
HOH HEeMIAMH B TOM e padiOHe, YTO H mepBas (B cexTope
Boanmoso — 50 . x 3anany ot Bapmassi), 23—24 mions (cr.cr.),
CTaJO BNOJHE FICHO, YTO MACKH COBEDIIEHHO HEe 3allHMIaloT

OT ra3oB. [IosToMy coxzaTe MaccaMmu, X Gpocaaum HAH »YKpa- .
- Wani® HMH M NPUAATaBIIHMHCA K HAM GYTHUIOUKAMH C npo-

THTHIBAIOIEH KHAKOCTBIO XEPEBbS.
Heob6xonuMo ynomsayTe Takke 06 H300peTaTeapCKol  JH-

XOpaake, HaYaBIICHCH OJHOBPEMEHHO C JHXOPaiAKOH MaccoBoro

USTOTOBJIEHHs: Macok. Kaxiast oprasusanus, CKoabKO-HHGYAD
CBAA3aHHASl C HU3rOTOBJEHHEM MAaCOK, CTPEMHJ4CH NPEAIOKHATEH
CBOH THM Macok. Tak Kax HHKAKOrO KOHTPOJS KauecTBa MacOK
B NIEPBOE BpeMs He CYIIECTBOBAJO, TO MHOTHE OpraHH3ALHH
YyCHmeJqd M3rOTOBHTH 3HAYHTE/bHbIE KOJHYECTBA MacOK MO H306-
PETEHHRIM Ha MeCTax o6pasiuaM. Mssecren, manpumep, o6pasern
MAaCKH ,yuHAHIA NpaBoBefeHHA®. OueBHAHO, 4YTO nOAOGHBIE
YUPEXKJCHHST HE HMEIOT HHKAKOTO OTHOIIEHHS K BONpOCaM 3a-
U[HTH OT Ta30B. B pesyabrare ,u3o6peraTensexofi neaTesb-
HOCTH MHOPOUHC/ICHHBIX OPraHH3AHA H NOJHOIO JErKOM bIC/THS
ynpapJiernsa npunua OubaeHGYPrckoro Ha (Gpoure MosSBHIOCKH
ONHOBpeMeHHO Gosee 20 06pasUOB DPasAIHUHBIX MACOK, MAajo
OT/IHYAIOMUXCSA ADYT OT APYra mO KayecTBY, HO 3aTO HOCHB-
IIHX pasqudHbie OOJ€e HJAH MeHee G6JArO3BYYHHE Ha3BAHHA.
5l He cob6HparCh 31eCh ONMHCHIBATH BCe 3TH o0Opasiusl, 1a H HeT
BOSMOKHOCTH 3TOrO CA€IaTh, TAK KaK MHOTHE W3 HHX, Npel-
JIOIKCHHBIE, OYEBH/IHO, MEHEee . BAHATEJbHEIMH OpPraHH3ALHsAMH,
[IPOCTO He JOUIIH A0 YeCTH OLIThb YIOMSHYTHIMH H ONHCAHHBI-
MH B JHTEpaType.

MuorouncienHocTs 06pa3ioOB MAaCOK, BHIAAHHBIX BOMCKaM,
Ha YEM MHE H B NajbpHEHUIEM e€me mnpHAeTcs OCTaHOBHTHCH,
Chirpaja nevaapuyio poab. Coagatel, nabaioaas, Hanpumep, sa
TEM, 4TO Yy OQHUEPOB HMEIOTCS MackdH ApPYroro, JYYIIero,
THMa, CNpaBE]/MBO HEroJOBa/H HA KOMaHAOBaHHE, KOTOpOE

Eﬁ 2 0559 Owepk pasBHTHA pyccKOro NMpOTHBOrasa. 17
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3260THTCA JHWB 06 OHIEPax W HH BO YTO He CTABHT COJIAAT. ..
Odunuepsl ¥ TOMY Xe€ YaCTHHM 06pasom npuoGpeTaiu  MACKH
¢ BHemHel CTOPOHL 00J€e Kpacuphie, YeM, HampHMep, yYpOi-
JNHBBIE MacKu-pBlibia (Mackd TPpBIHAHHA, HEMEIKHE MAaCKH H np.),
M TeM caMbIM BBISBIBAqH €lle OOJbIIHE HapexaHus COJLAAT.

OaHaKo caMoOe TIJIaBHOE 3aKJio4aJoCh B TOM, YTO. MAacKH
mocTynaau Ha QpOHT 6e3 BCAKOTO NMpejBapHTeNbHOrO HX HCIIE-
TaHHA B Fa30BBIX KaMepax H NpoBepkH ux aeficteus. Heusme-
CTHO cefiyac, KaKHMH J@HHBIMH TO/ib30BaJHCh , OPraHH3alunl
Kpacuoro kpecra, KOrZa PeKOMEHJOBaNH AJs H3FOTOBAECHHS
MecTH- HAH JAecsTHCJIOHHBIE MapaeBhe Mackd., Taxue Macki
yAepKuBai Ha ceGe CJAMIIKOM MaJO MPONHTKH C aHTHXJIOPOM
M B JydmeM cayuae, KaK NO3JHEe BHISICHAIOCH, 33UHIANH B
Teyenue 2—3 MuH. OueBUAHO, 3AECh HMEN0 MECTO NPHHATHE HE
Bepy ra3eTHOrO COOOIMIeHHS O TOM, YTO 2ABa MTaJbSHCKHX
npodeccopa H3 DBomOHBM NPEAJIONKHIA MacKy-phlabLE H3 10¢
c/0eB Mapau. Ta Macka 10 COOOIEHHIO raseThl ,, Pycckufi Bpay™
6yaTo Gl 3amumana OT XJAopa B Teuenne vaca'. B Havakb-
Hufi NepHOjx HH OJHA OpPraHM3alHs He NONbITaIach JXOBECTH
toaumny Macku 1o 20—30 caoes, uTOGH CA€NATH BO3MOKHOH
3amuty XoTs Obl B Teuenme 10—20 MuH.

Haxosel, Npd H3rOTOBJEHHH NPOMUTKH /IS MAacOK BHA4ane
6bia ponyumesa rpy6as omubka XHMHYECKOrO XapakTepa.
3jech OUEBHIHO BHHOBATH! ObIIH BpauyH, KOTOPHIE MOYTH HCKJIO-
siuTesbHO (6es - yuacTHs XHMHMKOB) B TO Bpems PYKOBOJH/M
NPOH3BOACTBOM MapJeBnX pecmupatopos. lero B TtOM, HTO
MACKH B TepBblii NEPHOA XHMHYECKOH  BOHHBI MPOMHTHIBANM
pacTBOpOM runocyabdura 6es no6aBKH COABI MJAH C HEJocTa-
TOUHBIM €€ cojepxkanueM, XOpOmo H3BECTHO, YTO THIOCY/Ab=
¢uT HATPUS CBASHIBAET XJOP H C JAaBHHX NOp Ha3LIBACTCH
JanTuxjgopom®. OjHaKo, NMOBHAMMOMY, HHKTO H3 OpPraHu3aTo-
pPOB NMPOH3BO/ACTBA MPOTHBOrA30B B TO BPEMS HE YMOCYMHACH
paszo6paThcsl B XHMHYECKOM INpOLECCe HEHTpajusauuH XJaopa
runocyabpurom, Kak usBecTHO, peakuus NpH 3TOM HACT CJE-
EyloutaM 006pasoM:

NagSsOy + 5HsO 4 Cly = Na,SO, -+ HoSO, -8 HCI.
O6pasoBaBiascs CepHas H COAsHasg KHCJIOTHL B CBOIO O4e-

pejib pearupyior C TPHIOCYTbOHTOM C BBIAGIEHHEM CEPHl B
CepHHCTOrO rasa.

N2,5,04 -+ 2 HCl = 2 NaCl + H; 0 + SO,
Nﬂ’Sy_Oa -:— HISOI — Na,SO, + H,O + SOE "I“‘ESF

1 ,Pycckmit Bpau®, 1. 14, 526, 1919.
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- Taxnu oGpasow, ecan Gir Macka, NPONHTAHHAT OAHMM ru-
- moCcynbQuTOM, H ZOCTHTANAa CBOeH HeIH — 3aMHTH OT XJ0pa,
~ TO BCE DAaBHO AO/KHO GHIJIO Obl HACTYOHTB OTPABIEHHE cep-
. HHCTBIM ra3oM, MOMAAABIIHM B JHXATOJLHbE OYTH C BO3AYXOM,
MPOLIENUIHM Yepe3 MacKy..drta omubka Obina OOHapyXeHa XH- -
MHKAMH, K TOMY BDeMEHH YK€ BhiexaBmuUMH Ha (pont (H. A.
UWuaoe, B. M. BepkenrefiM), n n06yAuAa K NOCTAHOBKE OJIHO-
r0 M3 MEPBHIX HAYUHBIX HCCACHOBAHHM, KACAIOIHXCS NPOTHBO=-
rasoeoro mena. Taxoe uccaenosamnue (,O mpoayxrax peakuun
THIOCY/1b(ATA C XA0POM B Pa3AHUHBIX YyCA0BHAX®) OLIIO BH-
~morgeso H. A.. Hsrapeimesum B Mockse p Ja60paToOpHE
npod. H. A. Illnnosa (B Kommepueckom HHCTHTYTE )L, ik
~ ¥xe qerom 1915 r. peuent NPONHTKH Grul H3MEHEH H B
Hee Ohlia BBemeHa coxa (B AOCTATOYHOM KOJIHUECTBE), 4 TAKKE
H [IHUCPHH KaK MDE/NOXPAHIOMEe CPEACTBO OT GHICTPOrO
BEICHIXaHHA MackH. Torna xke 6bl10 OpraHH3OBAHO NPOU3BOL-
CTBO CYXOH CMeCH COJeif, H3 KOTOpPO} H3roTOBAS/NACh NPOCTHM
PACTBOPEHHEM NPOMHTHIBaIOWAs XKHAKOCTh. Takas cumech joc-
TaBJAANACh Ha (DPOHT B 3aNAAHHBIX JKECTAHBIX KOpOOKax, npuyemM
COAEPKHMOTO KaXKAOA M3 HHX OLLIO ZOCTATOYHO AJisl NPONHAT- |
kn 100 macox® (B
Peuent nponutku Macox-pHJABI GhLa CAeNYIOIMA®: -

THOOCYAb(HT KPHCT, (NATHBOIH.) 30 wgacreit

COapl Ge3BOAHOI J0 il
rAHgEePHHA YHCTOrO (A
BOJBI - . i it

Pycckue Baaxuble Macku

B Hecxoabkux 6pommopax, yueresmux co BPEMEHH BOMHHBI,
MOXHO HaHTH CBEeeHN 00 uMeBmIHxca JetoM 1915 r. Ha dponrTe -
MapJeBhIX MacKax. [loMHMO BBIIEONWCAHHON MACKH-NOBISKH
Kpachoro kpecra B apMun umeancs Apyrue obpasusl 4,

! Co cxos B. M. Bepkenreitva u H. A. Msrapuwesa. :

?  Hucrpyrnns BpauaM 1O HAOXIOACHHIO 32 KaueCTBOM HNpPOTHBOLA30BOr0
CHAPIMEHHA H 110 BO30GHOBJAECHUIO 3aIMHUTHAIX CBOHCTE MAacOK OPH NOMOINH
BHICHIIAEMOH B kecTaHKaX cyxoH cmecu. Man. YipaBaeHHs BEPXOBHOTO
HauanbHHKA CaHHTapHOH H 9BAKYauHOHHON vactm, 1915 —1916.
' Onucanwe npoTHBOra30BHIX MOBAZOK M MACOK, HMEWOIIHAXCH B neicTByio-
. mux apmHiax 6. Cesepo-zamaamoro dpouta. 1915 r, Cmonerck, 1915, -
-4 Ounucande IPOTHBOrasoBHMX NMOBAZOK H MacoK, HMRIOHIHXCA B JeHCTBYIO-
mux apuuax 6. Cesepo-sanammoro ¢porra. 1915 r., CMolerck 1915; [la-
~ MATKA COJJATY O TOM, KaK NpeloXpaBuTh cebi OT BPEAHOro NelcTBHS YAy~
 JHMBHIX rasoB, H3J. VYnpaBjaenus BePXOBHOrO HauyaJbHHKA CAHMTAPHOH ©
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1. TTods3ka  mMepBOrO [leTporpaizcKkoro o8-
pasna no ¢opme aHaJOrdyHa TOBAIKE Kpacnoro kpecra
nepsoro o6pasna, CmATa W3 NATH CI0€B MaApP/IK, CMayHBaJsach
pacTBOpPOM rHNOCY/ab(ATa, COAB H TJIHUEDHIA. dTta nossi3Ka
okasasach HEAOCTATOUHOH 1O CBOEH 3aI{UTHOH MOINHOCTH H
BcKope Oblia 3aMeHeHa JpYruMH.

9 Mossska sroporo Ilerporpaxckoro o 6-
pasia (ABOHHOH HPOTHBOIA3) H3rOTOBAANACH U3 MapJH, HMEJId
8 umpuay 11—15 cu. Cpennsia 4acTh MOBASKH uMea TOJLHBY
g 10 caoes mapan. [IponHTHBajAach PacTBOPOM THNOCYAbpHTA
(BepOATHO C HeJOCTaTOUHOH MPUMECHIO coabl). K nossiske npH-
JOKEH BAKHBIA NATH-, AECATHCIOHHBIA MapaeBsidl KOMIPECC,
OKpAIEeHHBA B XKeaATOOYpHIA UBeT (rEApaT OKHCH XKeJje3a — CM.
moke). [lpa ynorpebaennu OBA3KH KOMOPECC BKJAJHIBACTCS
Mex Ay CJAOSAMH Mapad. Macka yndakoBaHa B IPOPESHHEHHYIO
TKaHb., BHAuajse k MOBfA3Ke OUKH HE TNpH/IAraaHCh.

3. [Mopaska tperbero [lerporpaickoro 0 0-
pasia KOHCTPYKUHEH H ynakoBKOfi BMOJHE aHAJIOTHYHA
npexpiymed. Mapaesbit KOMIOpECC €€ HMEET roay6osaTto-
CHHIOI0 OKDACKY, 3aBHCSIMYIO OT MPONHTHIBAIOMEro ee aMMHuad-
HOFO pacTBOpa rujpara OKHCH MEIH. [Tossi3ka H3jaeT 3apax.
aMMHaKa. ;

4. IMopuasxka o6pasna, NMPenaOKEHHOTO M e xu-
IHHCKOMNH YacThio YIpPpaBJACHHA rMTaBHOYMNOJHOMO-
qeunoro Poccmiickoro o6uiecrsa Kpacnoro
xpecrta npu apuusax Cesep o-3anajgHoro GpoHTA.
Macka Kpacmoro xpecta BTOPOroO o6Gpasiua
dHaue HashiBajach Macko# KpacHOoro xpecrta. ABTOpPOM
e uastipaloT Amatyud. Hsrorosadsack H3  MapJH. Cpennsis
yacTh MOBA3KH uMesa GopMy phibla (HECKOAbKO YKOPOUEHHOTO

[10 CPAaBHEHHIO C JaibHedmmmu o6pasuamu). B NOBA3Ke HMEICH
KapMmaH, B KOTOPHI B BHJIE KOMIpecca BK/A3ALIBAJIACH KOpHHs
(B HEKOTOpHX OOpasiax — mox). Toamuma mnosaskn 10—20
cioes Mapau. lllupuna cpenHeid sMacTH NOBASKH 13—18 cx,
aamua nosssku 18—27 cu. Macka ynakoseiBajlach B MaKeT H3
NpOpe3nHeHHOH MaTepHH. ‘

5. Macka MHHCKOro o6pasna. B odunuarbHOM
gacTapnennn ! HA3bIBaJaCh TAaKKe M acCKa-6a bl K. Haroros-

sBakyanuonHofi wacth, 1919; H. I Kopuu, Yayuansse H SIOBUTHE Ta3nl.
HoBize cpeactsa M Mephi GopbOH B Hacrosmeil MitPOBOMH Boitue, 4. 2; Kparkme
CBENEeHHA O MPOTHBOra3ax, Mackax H TMPOYAX CPEACTBAX H MEpax, NpHMeHdAe-
MBIX Iﬁums YAYIMAABKIX M AJI0BHTHIX Taz0B, H3IL 3, Mocksa, 1917 u ap.

1 JlamMaTka coamary O TOM, KaK MpPEAOXPaHHTb ceGa Or BpemHOro Ack-
CTBHA YAYIJHBHX ra3os, H3i. YilpaBienus BEPXOBHOrO HajyajibHHKA CaHR-
TAapPHOH M 3Bakyauwonnol sacru, 1915.



AsAaCH B MacTepCKuX MuHCKOro  ryGEpHCKOTO KOMHTETa
Bcepoccufickoro 3eMCKoro  cowo3a. Mmeer dopMy noBASKE
wupuHOto 10 36 cx u jumHOI OKOJO 50 ¢4, Cmmra u3
MaTepHH 3aIMUTHOIO [BE€Ta, MPONHTAaHHO# PE3HHOH HJIH XKe
cMecbio napauHa H PeSHHBI C leApl0 CAe/NaTh ee HenpOoHHUae-
MOf jas ra3oB. B BepxHe#dl 4YacTH MNOBSI3KH HMEETCd IPAMO-
VrOJbHOE OTBEPCTHE CO BIIHTOH B HEro LE/NVIYJNOHIHOH mJja-
' CTHHKOM, 3aMeHsionie#i ouku. B cpenseli yaCTH MackH, NPHXO-
Kaumefics B HAJETOM MOJOXKEHHH NMPOTHB pTa, HMEeTcs JAeBATH
KPYTABIX OTBEPCTHH pAa3JHYHON BeJAHUYMHBL IS MOCTYNJIEHHS
B MAacKy BHEUIHEro B0o3/yxa. BRyTpb Mackd BKJIaJBIBaJCSA KOM-
npecc u3 20 cn0eB MapiaH, NOPONHTAHHLINE THNOCYJAb(HTOM.
OGuuit Bug Mackd u3obpaxen Ha ¢ur. 9. Ha ¢ur. 10 usobpa-~

-

®uz. 9. Macka Munekozo obpagua (Macka-6amabik) U KOMAPECC K Hel,

#ena Macka (C BHYTpeHHEeHl CTODOHEI) C NOJIOXKEHHHM Ha Hee
komnpeccoM. Macka ynakOBbIBaJach B MEIIOK 3aLATHOrO 1BETAa.
Onncannasg Macka MOJAYYHJa JHIIb HE3HAYHTEJNBHOE Dpacmpo-
cTpasende Ha GpoHTe, TaKk Kak Oblia BHINYILEHA CDABHUTE/NBHO
no3ano. Ha ¢ur. 11 mso6paxeHa macka B Hajerom Buje. Ha
¢ur. 12 n3obpaxena Ta Ke Macka NpaBHJIBHO HaJeras.
6.[IpotuBoras mactepckux CeBepHOTro paiona
(pponra). ITox sTum mmenem Ha QPOHT HOCTYNaJH KOMIIEKTH,
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‘cocToxIEe W3 ABYX BIAKHEIX I _
MEQMLHHECKON 4acThIo -ynnnnuuﬂ*qeaunrn.Kpat’uo.ru kpecra Ce-

[#
&) % —
'

OBAISOK, THOA BHPAGOTAHHHX
BepO-3anajHoro dponra (CM. ‘phrie). K mefi npHaaraanch OUKH,
H3rOTOBJEHHBEIE H3 eIy A0OHIHOHR NIACTHHKH WJIH e H3 CTeKI1a.

Kpas onpassl OUKOB 06T MapaeBum Baiukom. [lapa noss-

30K W OUKH YNAaKOBaHbl B KJeeHUaTHH MellOYex, :
7. Macka o6pasua MOCKOBCKOIro KOMHMTETA
BcepoccHACKOro 3EMCKOTO cowsa (B3C). Hsro-

ropnena .u3 mapau. [lepspie ee 00pasil cocrosiau u3 10 coes
| Mapau, 3aTeéM TNOFBHAHCH JBAANATHCAONHBIE MACKH 3TOrO

Que. 10. Macka Munckozo 06pasya ¢ NOAONCEHHHLM HA Hee KOMNPECCOM.

| obpasma. Macka mmeer Qopmy HEmHa (Macka - pHiblE) €
 MATKO# IPOBO/IOKOH, BCTABJGHHOH Ha NPOTHKEHHH cpenHe

yacTH BepXHEro Kpas Macki. C [OMOIBIO STOH TMPOBONOKH
sepxHHlt Kpai HAeTOH MACKH IIOTHO NpHAaKHBACTCA K JUILY
(Macka O0KHMAETCH OKOJO yoca). Macka, H3rOTOBJCHHAA B
PasHBIX MAaCTEPCKHX, HMEET pPasIMuHYIO yNAKOBKY, NPHIEM KOM-

QKT He BCerjza COLEPIKHT - OUKH. Macka B HajeTOM BHAE

u306pakena Ha dur. 13. Z

8 Macka 06pasna NpeAJOKEHHOTO KOMHCCHEH
renepaaa [lapaoBa H YyTBEpPKAEHHOTO KOMAaHAY-
jomum Cepepo-3amalHBM gponTom OTa Macka

. ameéer Ty ke QoOpMy, KaK H NpeABAymaz. "OHa H3rOTOB-

| jeHa ma (aameneTa, MEKAY CIOSIMH KOTOPOTO NOMeIIeHH

i ]

| HETSAHbIE KOHIB, yAepiKHBaeMmble PeLKHMH crexkamu. B cpen-

el WACTH BEpXHEro KPAfA MACKH BIIMTA MATKAY POBOJIOKA.

K s1oii mpoBo/ioKe Ipuie/aana Apyras MaArkas [poBOJIOKaA,
~ HAyuas B TOJIIE nepesHed CTeHKH MACKH BHHM3 TAK, 4TO 00€
 TIPOBOJIOKH PACHOJOKEHEl B dopwme 6ykesl T. Macka B HAACTOM
. BHRE p3o6paxena na Gur. 14 ~ :
| h .ﬂ;.



wqunTeraB£EpotcwﬁcxnrucnmsarnpﬂnopHBBCL
drta macka npeicTasiserT o600 yXe OMHCAHHYIO BBIMIC
Macky MOCKOBCKOIO KOMHTETA ‘B3C u oranuaeTrcs OT Hee
TOABLKO yNaKoBKOH. Macka BJAaKHAd, o6epuyTa OKOJO OyTHI-
JOUKH, COJepXKAleil NPOTHBOrasoBeldl PacTBOP. JBe Takne
MacCKn C OYTHI/IOYKaMH BJOXKEHBl B pPEe3sHHOBBIA MEIIOK, BIIHT b A
B MEUIOK- M3 MAaTepHH 3alMTHOTO LBETA. B kapmaHe KpPBILIIKH
MeIIKa HAXOAATCH QUKH, CHAOXKEHHbIE Map/JAeBHIM BaTHKOM (ompa-
goit). Ouku Hajle- : ' -
BAIOTCA nosepx
MACKH; Tiepej yno-
TpebaeHIeM HX
MapJeBHd  BaJHK
cMayuBaercs IMpo-
THBOra30BbIM pac-
teopom (cdur. 15).
10. Macka
CMONIEGHCKOTO
obpasna no
CBOE€H KOHCTPYK-
UMH  dHAJAOTHYHA
Macke MOCKOBCKO-
ro komurera B3C.
[leproBayas b HBH
obpasel MacKd He
cMavdBaJCcA 3apa-
gee pacTsopoM, a
Macka nomenianach
BMecTe ¢ OyThi-
JIOYKOH pacTBOpa
B npopesHHeHHO!
ynakoske. Macku
nocae AyIoHX 00-
pasuoB YNaKOBHI- :
BAJHCh O JBE B @ue. 1. Macka Muwckozo 06pasuya.
PE3HHOBHIH MENIoK |
C AByMs OYTHLIOUKAMH pacTBOpa. Macka COCTOSAIA H3 20 caoes
 mapau (nepsoHauanbubi# o6pasen us 10 caoes). OCOGCHHOCTBIO
| MacK{ SBJSLIOCH YCTPOHCTBO TECEMOK AT MPUKPENJEHHA MACKH
., xauny. C npaBoA CTOPOHH HMEJHCH JIBE TECEMKH, € JAeBOH —
. PEe3WHOBOE KOJbIO, YTO 3HAYHTENBHO 06/er4ano npaBuAbHOE
| ¥ CPaBHHTEJbHO OHICTPOE HajAeBAHHE MACKH. ’
. 310, KOHEYHO, JaMeKO HE MOJHbIA CHHCOK BCEX 06pasiios
| TWPOTHBOrA30BEIX MACOK, HMEBMHXCA HA ¢dpoure aerom 1915 r,
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W WPeANAaraBIIMXCA B THUY PasaHYHBIMH YIPeKTeHHAMH.
IpennOxeHHss HOBBIX $MAaCOK IPOJO/INKAIH NnOCTynaTe BO BCE
BO3pacTalOmEeM KOJIHYECTBE, H JaJabHefee MOCTyNJEHHEe Ha
GpoOHT HOBHIX OOpasIOB T'POSHIO NOAHOA TOTEpei AOBEepHA
Boficka K CpEACTBaM 3aumuThl. TOJPKO B HIOJIE 1915 r.

@uz. 12. Macka Munckoze 06- duz. 13. Macka Mockosckee
pasya, NpasuibHo odemasn (u3 Komumema 3emcowsa.
HacmasAeHUR).

YnpasaeHHe NpHHNA OnbJeHOYPrcKOro IMOHSJA0 CEPLe3HOCTR
NOAOMKEHHsT M HA3HAUM/IO KOMHCCHIO A9 HCTBITAHHS MAacoK H

©uz. 14. Macka xomuccuu duz. 15. Macka [lempozpad-
zeH. [Tasaosa. . exozo xomumema Cow3a
20p00oe.

BHGOPa M3 CYIECTBYIOIMEX 06pasuoB Ay9IIIEro THIA s CHab-
xenusa apmuu (Ilerporpaiackas KOMHCCHS).

Coxpaunauch TPH NPOTOKOJA nepBOHAYANBHBRIX HCTBITAHHH
MacOK 5TO# KoMmHccHed. I3 mpoTOKOJI0B BHAHO, HTO BCE
yJAeHbl KOMMCCHM OBIAM MEAHKAMH HJ/IH BOEHHBIMH 3a HCKAIOHE-
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FLI.

} Huem npod. ].I]penepa'—-,qnpeumpa_Fﬂpﬂuru HHCTHTYTA B Mer-

porpane. Komuccust mojBepria HCOBITaHAAM wmackn Bapuras-
ckoro cxaaga (AmaryHu), IBOHHOH TNPOTHBOras, Macky y4H-

~guma [lpasosejenus, Macky Muuckoro 00pasua, MOBA3KY-Ka-

fIOlIOH, BHpab0TaHHYIO B Tudance, u pal apyrux 006pasuUOB,
0 KOTOpHIX Oyaer YMOMAHYTO HHKe. Bce uenwiTaHug, KaK W
CAGIOBAN0 OXHAATH, YKa3adH HA TO, YTO Yie C mepBbHIX BAOXOE
OllymaeTcs MPOHHKHOBEHHE IOJ MACKy XJI0pa. JIHes B OHOM
cnyyae uUJA€HH KOMHCCHH OCTaRaJHCh B kamepe B MackKax
o6pasua Cepepo - 3anajHoro dponra (remepasa [laBnoBa)
40 MHH., HO H 3TO MOXHO OOBACHUTDH, MOBHIHMOMY, HEAOCTA-
TOUHOH KOHIEHTpAlHed XxJopa, KOTOPHIA Moayyajacs H3 XJ0P-
HON W3BeCTH, W COJIEpKAHHE €ro B KaMepPe He KOHTPOJHPOBa- .
nock. Cyas TO npOTOKOJaM, KOJAHYECTBO XJOPHOH H3BECTH
6panoch Takoe, d9TOOH B Kamepe CO3/iajach KOHIEHTpPaUHA
s 0,019/, x10pa no 0OBEMY.

HecmoTpsi Ha TOJHYIO HEONPEACICHHOCTh pe3yabTaToB
yenpTanus, Komucenss BCe JKe TNPHSHANA, yTO JyYUIHMH H3
HCNBITAHHBIX €10 MacoK ABJAAIOTCA: MackKa, npenaoxeHHasd KO-
muccueir remepasa IlaBaoBa, Macka o6pasna MOCKOBCKOTO
xomurera B3C (iBanuarHciaoiHas), Macka Munckoro obpasia
(c mBajUATHCIOHHBIM gomnpeccom). PeKoMenjosana KOMHCCHEH
A5 MAacCOBOTO H3rOTOBJEHHS 6nisia Macka MocCKOBCKOro KO-
mutera B3C B jBajuarh CAOEB Mapid C npeBapATEIBHOR
NPONUTKOH. Macka 10/KHA BHIHCHIBATHCA BMecTe C OYKAMI.
B pesyJ/brate pabOT KOMHUCCHH Yupasaenue npuaua OJapjAeH-
OyprcKOoro mnpHKasa’o nepedTH Ha eAMHBIH oOpasel MACKH,
4 UMEHHO Ha YINOMAHYTYIO Macky Mockosckoro B3C, koTopas
B naJbpHefinmieM BBHINYCKaJaach MOA na3BaHHeM Macku oOpasua 4
(moBMAEMOMY, CUHTANHCD [lerporpaackue Mackn), 4A u 4b. |

[Mourn oxsoepemerHo ¢ ITeTporpaickoii gomuccHeH Hadaid
pa6oratb B MockBe TaK Ha3HBAEMas dKcmepUMEHTAIbHAS
KOMUCCHS npH oOmedH MEJUIMHCKON KOMHCCHH NO H3y4YEHHI®
KAUHEKH, TpOGHIAKTHKA H METOAOB 6opbOH ¢ ra30BHIMH OTPAB-
aeausgmMu  (MennuuHcKad KOMHCCHS Gblia_ OpranusoBaHs eie B
navane Hiona 1915 r. nmpu BcepoccHHCKOM  coio3e ropojoB).
JKCMEPHMEHTAIbHAT KOMHCCHS C NMEPBBIX aHelr cpoell paboTHI
(9 wmions) saHsaach OO HCNBITAHHEM DA3AHUHEIX oOpasuos
macok!, HO yike 14 wioas, Ha MATHIH ACHb ee paGOTHI, BHIACHH™
JI0Ch, YTO NPHHIL OabjeHOyprekuil yTBEPAUA €HHBIA o6Gpasel
mackn (4). Xors 3TO OOGCTOATENBCTEO HCKIIO4AI0 BO3MONK-
HOCTHL MAaCCOBOTO H3rOTOBJCHHA JAPYTHX 0O0pasios, OJLHAKO

1. CpaBHHTENbHHE HCNBITaHAA O 3TOr0 MPOBORHIMCEH HECKOMBKO pa3
O6umelt MeNMUMHCKOH KOMHCCHEH.
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bk npegyOKEHHST OT PasTHUHBIX npranaaauna_;'rn JHI TIPOAOIKANY
' “m.l-.?pa'rb HENpPephHIBHO, TaK 4TO B JaabHeHumieM 6nuio Heo6-
xonuM© KaKIBIA pas p&ﬂ??h BONPOC NPHrOAHOCTH MacoK.
KomucCH, HMEBIIas HA CeH pas B cBoeM cocrape XHMHKOB H
“pem,falnn're.!reﬁ APYTHX CNeuHaALHOCTeH, IToA0mIa K neny
Gosee OCHOBATEILHO, YeM MPeABIAYINAS, H CMOria YCTaHOBHTB,
gyro mdCKa 00pasia, yTBepKIeHHOro lipaauem Oapaenbyprexum,
okaanf3CTCH TIPHTOAHOH JHIIL NIPH COGJIOAeHHH paaa ycJaoBui,
B yacfHOCTH KOMHCCHS BHIICHH/IA 1BA BAMKHLIX 06CTOATENBCTBA:
Bo-nmepBhIX, 9TO 3aINHTHOE JEHCTBME MaCKH SdBHCHT OT BeJH-
yuan €€ d’““*’fpylﬂmﬂﬁ MOBCPXHOCTH, WHBIMH CJAOBAMH OF
Aaunsr »PHIBLAY, H, BO-BTOPHX, 4TO a5 Ha/LEXKHOCTH SaHATH
HeoGx(HMO BECbMa TIIATENbHO MpPH/AKHBATL MACKy K JHLY.
DrdT TOCIEIHAR BONPOC TECHO CBA3aH C BOMpocoMm o Guict-
pom nyACBaHEH Macku. Hanpumep, BO Bpems araxm 20 wmoan
1916 r, B Padone CMOpronnm OCHOBHMIM HexocTaTKOM MaCK-
Pphuipyd ABAAI0CH Kpakinee neyn06cTBO ee Haxesaums. Coaparhl,
gacrur/'Y The ra3oM B TEMHOTe, He MOraw GBICTPO M MPaBHABHO
Hajger, MACKH M moruGaau. [Ipu maxepanmy PBaJIack pesuHka,
coexuyTOMah 3aBA3KH, 06pHIBATHCE TECeMKH, Tepanach GyThi-
aoyxa ¢ TPONMHTEIBAIONIHM PacTBOPOM U .71, [Ipu 6ecroakosoi
cuctenm® OOYUEHHS, KOTODasi CyliecTBOBAIA B HapCKO# apmuy,
Bee Gel HCKIIOYEHHS MDHEMBI OGpAlEHHS OPY:KHEM H CHapsi-
xenguey YTHAH N€MaTh, KAK rOBOPAT, ,M0 pasnenennam¢. O6y-
‘yaiomu® YHTEP-ODHLEDsl, 1a U ODHEEPH H 3rech BBEJH 3Ty
TpaxanCHHYIO CHCTEMY s, HazeBaHus MAaCKH, pas6HB Bechk
nponece 1¥YTh au He Ha 20 cyeroE, Ecrecreenno, uro AaNe
campie #PPI€ ,CTYIKOHCTH® He Moram B COBEpPIICHCTBE OBJALETH
~ 3rofi cAOMHOH TexHHKOH. UTo ke kacaercs OrPOMHOro 60Jb-
mqgerpd COMIAT, TO OHH (akTHuecKH OCTaBaAHCh HEOGydeH-
femp 6PICTPOMY H NPaBHJILHOMY HaZeBaHHIO MAacCKH. ‘
Oct! IOBHMCS HECKOIBKO NMOAPOGHEE HA AeSTeNLHOCTH Mo-
ckopexod KCIePHMEHTANBHON KoMHCcHH. Kak Bugno n3 Hane-
uatanu('© OTYETAa ee cekperaps Pa#ickoro, sa Nepuoj NedTel b=
goctn MOIb—OKTAGPL 1915 r.! komucens HHTEPeCoBaIaCh
caepyioIME BOnpocamu: 1) o Bermyuse conpoTHBICHHS Abi-
xanuio IM1@XKHBIX MAcOK, 2) O CKOPOCTH BhIChXamHs NponuTan-
HO# MalkM M 3) O 3aMIATHON MOMEHOCTH Macky.
Ve NPH NEpBHIX ONBITAX OBLIO BBIACHEHO, YTO CaMH 1o
cebe maP/1EBHIE MaCKH OKA3HIBAIOT JHINEL HHYTOXKHOE CONpPOTHB-

—

L

¥ OpieT O NEATEeAbHOCTH 3a nepsrie 4 mecana (rionp — OKTAGPL) DKcneph-
MenTanprd! KOMHCCHH mpH MeinanHcxodb KOMHCCHU 10 H3yuemum Kauumka,
upoguaaxMKH H METONOB GOPhOH ¢ razoBhMH OTpaBiaeHusMu. CocraBien
cexperape” IKcnepHME HTa AL HOH komuccan M, Paiickuwm, HOA0ps, 1915,
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HHe Abixanuio. Hapsay ¢ srum 6810 06pailieH0 BHHMaHWe
POJb TaK Ha3LIBAGMOro »BPEAHOr0 MPOCTPAHCTBA®, XOTA
KaKHX NPAKTHYECKHX TNpPeANOMEHHfi IO 3TOMY BONpPOCY He
- OBIIO CleJaHo. : 1 A o,

.~ OnsITH € BHCHIXaHHeM. NPONUTAHHAIX MACOK NoKasaJ, 4To

| yXke B TeueHHe NepBHX 3 9ac. MPH KOMHATHOR TeMuepaType
© (15° no lleabcuio) mponuTaHHAs Macka TEepAeT B BeCe OKO0JO

i

. 5—6%. Bri1o oGHAapyieHo TAKXe, 4YTO B HAALTOH Macke mpo-

| THBOTASOBBI PAacTBOP YaCTHUHO CTEKACT BHHS, Gaarogaps gemy

|| Hapymaetcs paBHOMEPHOCTH IPOTHTKH. ' |
'-);'m Raca€Tcsa BOHPOCAa O 3alMTHOH MOUIHOCTH BJIAKHBIX

' Macox, TO pacuetamu OLLIO NMOKa3aHO, 4TO IIPOMHTKH Ha Macke

. YTBEDKACHHOTO o6pasna AOCTATOYHO Jia 00e3BpeIKuBaHUA

4 /£ BO3AyXa, coaepxamero 1°, xJopa. [Ipaktuyeckn,

| OAHAKO, OLIIO MOATBEPKACHO AHIND 3aUIHTHOS JAeHCTBHE MaCKH

. B Tedenne 20 MuH. NpH KOHUEHTpauuH xiopa B 0,1%. Cor-

' JIaCHO BHIBOJAM KOMHUCCHH 3aIJUTHOE AeHCTBHE MACOK onpe-

aeaserca: 1) toamunoio mMapaesoi macku (20 C/10eB), 2) BeJH-

YHHOIO (PUILTPYIONIEH NMOBEPXHOCTH MackH, 3) repMeTHYHOCTHIO

| TPHIEraHHs MAacKH K JHLY H 4) CBOWCTBAMH NpPONATHBAIOWIErO

. pacTtBOpa. - : :

! Cpeau o6pasuos Mmacox, NOABEPTIIHXCH HCNLITAHHAM, KO-
MHCCHA HCCJIEA0BaNa B YaCTHOCTH ¥ IPOJAMHEIE TPOMMIILICH-
Hele Mackd TpuuguHa m Jlaabnonosa, matpou KOTOPHIX OblJI

. S4anO0JHEH NPONHTAHHONH NPOTHBOrasOBHIM pacTRopoM mapJaei

. {12 caoes). Brio ycraHoRACHO, YTO 3aIHTHOR JAEHCTBHE 3THX

| 00pa3UOB 3aBHCHT OT rePMETHYHOTO NpHIEranns MacKu K JHILY,

' mpuyeM Macka JIHabnonosa Gbiaa Gesycan0BHO 3abpakoBaHa.

BooGuie Bonpocy repmernumocty HPHJAETaHHSA MACKH K JIHILY

' M B CBf3H C 9THM BONDPOCY NPABHABHOIO HAJASBAHHUS MaCKH

XOMMCCHAA yleau/ia cepbesHoe BHHMaHHe, B cBoem xoxraze

Meauunuckod xomuccun ot 21 mwoas IJKCHepUMEHTaAbHAA KO-

MHCCHA MHCaJxa; i
»1) Kanenniii congar na dponte xommen 65its HAY9eH paKTHYECKH HA-

JAEBaTH MACKY, T. €. NOJXEH I:','METb ;EHH}"‘N&- MACKY H3 VNaKOBKH, Pa3BepPHYTEH ;

e¢ H HajeTh HA AHIO. j
2) Macka, maxonsmascs ¥ coanata, nouqiHa GuITE TOTOBA K HeMeIXeH-

HOMY HaANZBaHHIO, CASNOBATEAbHO, OHA NONWHA OLITH 3dpaHee nponuTaHa npo-

THBOTa30BbIM pacTeopos. OTHpaska Ha (GpPOHT M pasdada coufaram CyxHXx

MacoK H OTACIBHO NYSLIPHKOB C MHAKOCTBIO AAA CMAYHBAHHA HX, KOTAA NO#H-

AYT Ta3bl, HH B KOeM CcAyYae He JOMKHB MMETh Mecta. CMaquBaume MacoK

fla QpoHTe MOMKET GHTh AONYINEHO TONbKO KaK noGaBodHoe, ecim O macka

mouemy-au6o BbICOXna.

3) PeannoBoe koabuo, coemumsiomee xoHmH 3IBAIOK y Macok yreep-
27



WKXCHHOT® 06pasia, neaecoobpasHo H MPAKTHYHO, HGO MO3BOALET OHCTPO Ha-
ACTh H 3aKpenmuTh MAcKy Ha roiose. : ;

Uro6K NOKOHYHTH C pa3BHTHEM BJI2XHBIX Macox, Heob6xo-
JHMO YKa3aTh, C OJHOH CTODOHBI, Ha 3BOJIOLHIO COCTaBa Mpo-
AUTHBAIONIEH XHAKOCTH M, C JAPYrod CTOPOHL, HA KOHEUHBLIE
06pasisl PAasBHTHS BJIAXKHBIX MacOK. 5

K mauvany 1916 r.; xorga apmusi B 60JbLIHHCTBE CBOEM OblAA
cHabyeHna JMIIb BJAAXHLIMM MaCKaMH, BBIICHHAOCH, 4TO HEMIibl
npumensior ¢ocres. [Ipapaa, yxe B Havane 1915 r. B XHMH-
'yecKHX Kpyrax ropopuiu o Qocrese kak O BO3MOKHOM Cpei-
ctBe Hamanewus. Bompoc o0 3akase ¢ocrena (aas HanoJHEHHA
uM cHapanos) Msanosckomy 3aBony ouaypuaa o6eyskaancs eme
x0 31 mas 1915 r., T.e. g0 nepBoii rasosoit ataxu . [IponuTka
MaCOK THNOCYJIb(UTOM COBEPIIEHHO He rapaHTHPOBaJa 3alIHTH
or (Gocresa, ¥ no3ToMy OLIIO NPHCTYIIIEHO K NOHCKaM Cne-
UHAAbHBIX CPEeJACTB MAJsl JIOMOJHHTENbHOH NPOMHUTKH MAaCKH.
Tlocae ucnbITaHAS HEKOTOPHIX CAYYaHHHLIX cpeacTB (TaK Hasbl-
BaeMo#i Maccsl MockoBCKOTO TEXHHUECKOrO YUHJANHIIA H AHU-
nmuHa) MOCKOBCKas SKCNepHMeHTaJbHas KOMHCCHS BBISICHHJA HX
HEeNMPHIOAHOCTh JUJI MPONUTKM MAacOK B UEIX 3allHTH OT (oc-
‘rena. Ho Bckope Ha sacemannn Komuccuu, a umenHo 13 asry-
cra 1915 r.,, B. M. Top6enxo coobmua 0 HafizeHHOM B Mo-
CKOBCKOM TEXHHYECKOM YUHJHKILE cpeicTBe JJs MPOMUTKY BAANK=
 HBIX MACOK C H@JBI0 BalIHTH OT (POCreHa-—ypOTPONHHE, HOJAYIeH-
nowm Buepssie A, M. Byraepossim B 1860 r. 910 Baxkuoe cpeicTBoO,
yecTh M300peTeHHs KOTOPOro H BBEJEHHS B NPOTHBOrasOBYIO
NPAKTHKY BCELEJO NMPHHAIAEKHT PYyCCKHM, OBIO OBICTPO BOC-
HPHHSITO AHMJIHY4HAMH M JApyrumu coiosHHkamu Poccuu. Hcnsi-
TAHHS HOBOH NPONHUTKH, COAEPKALLEH YPOTPOIHH, ajJ0 XOpOIIHe
pe3y/abTaThl, # K KOHLY BOHHH B POCCHH YK€ OKasanoch Haixa-
JKEHHEIM NMPOH3BOACTBO 3HAUHTENBHBIX KOJHYECTB YPOTPOIHHA.

Ecau npeanosoxenus O BO3MOXHOCTH NPHMeHeHH: (OCreHa
MOJHOCTBIO ONPaBAAJHCh, TO NPENNOJOKEHH O BO3MOKHOCTH
NPHMEHEeHH CHHHJBHOH KHCJAOTH K CYaCThIO OKa3aJHCb HEOCHO-
BaTeAbHLIMH, Bo BpeMsa BOHHLI Je€/naJHCh HEOJHOKPATHHIE MO-
MBITKH NPHMEHHTh CHHHJBHYIO KHCJOTY (BHHCEHHHT, HAIIM CHa-
paaei FOAO u 100). OxHako 3TH NONBITKH OKOHYHIHCH MOJAHOM
Heylayell BCJAEJCTBHE BHICOKON JIETYUeCTH CHHH/IBHOH KHCIOTHIL.
Tem He MeHee BOIPOC O 3alUTE OT CHHHABHOH KHCJAOTH CTOfJ
B TEYyeHHE BCEro mepHoxa CYUeCTBOBAHHS BJaXXHBIX Macok, Aa
H mocae 3toro. [lepsoHayalblO €ro NLITAIHCh PEMIMTH [YTEM
BBE/I€HHS B MPOMHTKY PasJHYHLIX A00aBOK W/IH NPHJIOKEHHEM

1B H. narses u A. ®. ®oxnn, Xumuueckuit xomuter npu [AY
M ero xeareasHocTh, Ilerporpan, 1921
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K MACKaM-phlAbUEe MNPOMUTAHHBIX CrienHanbHBIMH  PacTBOPaMH
KOMNPEccoB (THApPAT OKHCH jenes3a, BepHee —N0JAYTOPaXAOpH-
CcTO€ JKeNe30 H CoAl, AMMHAYHLIH pacTBOpP OKHCH MEJH, a B AdJb-
| Heftmem —COJH HHKEJS).

uz. 16. Macxka-puiabye max HA3u6aemMozo ,YmeepIcOeHH020*
obpasya Ne 4,

B cBsisu ¢ STHMH pa60TaMM CAEAYeT OCTAHOBHTBHCA HA Ad1b-
Aefimeil 3ROJAIOINMH BJAXKHBIX MAaCOK.

11. MackH yTBepXKAEHHOTrOo 1P pnaueM Oapper-
6yprckum o6pasma, BIOCAEACTBHA yHuHIHPOBAHHBIE,
uMenyu Haspamue oGpasen 4, 4A u 4b m mpeaCTABIAIH coboi
MACKY-PHIIBIE C 3aBA3KAMH, CHAGKEHHBIMH pE3HHOBHIM KOJBIOM
(dur. 16). O6pasen 4A orauuanca oT o6pa3ua 4 npuaaraeMbiM
KOMIPeCCOM, IPONHTAHHBIM YPOTPONHHOM, d o6pasel 4b — koM-
fIpeccoM ¢ NPONUTKOH i 3allHThl OT CHHHW/JBHOH KHCJIOTHI



Brnocaeacreun, korna 61 BHpaGoTan eJMHBL PeLenT MPONHTKH,
- BKJIIOYABIIEH H YPOTPONHUH, H COJH HHKEJs (ceprokucanf HaAR
YKCYCHOKHC/IBIH HHKEIb O 3aUHTH OT CHHHIBHOMN KHCJAOTH ),
TO/NMAHY MacKH o6pasua 4 npuuiocs yBeanuuts ¢ 20 po 35
Cl0eB MapJau. Macka B HajeToM Bume H3o0paxena Ha ur. 17.
Ha ¢ur. 18 npusezena dbororpadus cymru c TIPONHUTLIBAIOIIH M
PAacTBOPOM, NOMEIIEHHHIM B OYyThHLIOUKE, :
Jast moxHoTE 0630pa ymoMsuey ele O HeKOTOpPHIX 06Gpas-
13X BJIAKHBIX MAaCOK, NONABHIMX B HEOOJIBIIHX KOJHYECTBAax Ha
OpOHT W BO BCAKOM Ccayyae POXOMHMBIIHX HCTBITAHHA "B pas-
JHYHBIX KOMHCCHSIX, : A )
12. Macka Tpuuguua npeAcTapasaa coboo moayuiem
H3 TPOPE3NHEHHON MATEPHH C OTBEPCTHIMH JVISL T71a3, 3aKpHI-
ThIX crexnamu. K macke npurpemsics MeTaJMIHUeCKHH Iu-
AHEAD (NAaTPOH), AHO KOTOPOTO MOFIO OTHHMATHCS (BuHTOBAA
Hapeska) s OOHOBJACHUA HaGHBKH naTposa. Ilo HapyxHOMY
Kpalo  MackH HMEJICT pESHHOBHIN OBGONOK st VIIOTHEHHS
JUHVH HENPOHHUAeMOCTH. B nuixeApuueckyio KOpOOKY BKJd-
ABIBATACH MApJisd, NPONATGHHAS COOTBETCTBYIOMHM pacTBopoM,
HJH e cyxXad macca (CM. HHXKE) DPas/IHYHOTO COCTABA H naxe
BIIOCICACTBHH—YTONB. Macka npukpenasiacs K JHIY ¢ MO~
MOmplo T€ceMox. Macka TpwuauHEa nogsmiack B MarasuHax
B mione 1915 r. u nepsoe Bpems 60ixo NOKynansacek aus GpouTa,

- NMpeMMyIiecTBeHHO odunepamn. OfHAKO HCNBITAHHA ee OGHA-

PYXKHJH DX HEAOCTATKOB, H3 KOTOPHIX Hambosee CylleCTBeH-
HBEIM SIBJSIACH HEAOCTATOYHAs INJIOTHOCTH TKaHH, HponycKkas-
meH ras.

13. Macka ' Bapmasckoro ob6pasma cmura H3
FasoH€NpoHuLaeMOs MaTtepuu. JIuHuA NPpHJICTraHHA MacCKH K
MHILYy TPOXOAMT uepes neperocuny. K macke repmeruuecku
NPHKPENVIEH HeGOJBIIOA MaTPOH AAf NOMELIeHHS MOTrJOTH=
TEJABHOA Maccel, B Ka9ecTBE KOTOpOi ynorpebassace MapJs,
IPOTHTaHHAA TNPOTHBOTA30BHIM pacTBOpoM. K macke npHaa-
rajuch O4YKkH. Macka paboTara sBHO HEeYAOBJETROPHTEJBHO H
He TOAYyYHaa GO/BIIOrO pacHpOCTDAHEHHS Ha ¢poure. Ilos-
BHJIaCh OHA B Maprte 1916 r.

14. Macka Kuesckoro o6paana 6ua IpeNI0Kena,
MOBHIMMOMY, BOJIONIaHEHKO — HHCTPYKTOPOM 110 H3TOTOBACHHIO
npoTHBorasoe B Kuese npu B3C. HssecTHo ZBa THHa Macok
Kuescxoro o6pasua. [leperii THI B 0GmeM Gu 6aH30K K yT-
BEPXK/AEHHOMY 00pagiy, OTJIHYASICh OT MOCAEAHErO JAHIIL GO.6e
AAHHBIM o, DBIGUEM® H KOJMYECTBOM CJIOEB Map.u (32 caosn).
Bropo#i tHn macke mnpeacrapasa co6oio cOenHEEHHE MaCKH~-
PHJbIA C MOJAYmJIEMOM M3 Ta30HENpPOHHUAEMOR MaTEepHH CO
CTEKAAHHBIMH - OUKaAMH, :
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R ®uz. I7. a, 6, 6, 2. Pazauunsie cmadutt Ha0eBaHUR MACKU-POLAGYA. .
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[Momnmo 3THX 06pasioB MOCKOBCKas SKCIEPHMEHTANbHASA
KOMHCCHSI HCHHTHBajZa Macky 3w

@uz. 18, Cymra Mackiu-psasya ¢ Oymol-
A04K01, codeprcaujell NPOMUBO2A30GHIL

Jlennnrpan, 1926.
g 4

pacmeop.

koBa, Mmacky 60-i
JHBH3HH, MACKYy
Henymosa u pax
Jpyrux o6pasuos. Onu-
CaHHi 3THX NPOTHBOTA-
30B He COXPaHH/IOCH.
Heo6xoiumM0  yka-
3aTh enie Ha OJuH 00pa-
3eil BJaXKHOH MacCKH, KO=
TOpLI Oba Ha QpoHTE
B 3HAYATENBHOM KOJH-
yecrBe. Kak dCHO H3
[PUBOLHMBIX HHIKE CBe-
JI€HHH O NPOTHBOrasax
B  BOMiCKax 3amnagHoro
¢ponra 3a 23 asrycra
1916 r. or 10 mpo 25%
NPOTHBOra3os BCeX CH-
cTeéM MNpPHXOJHJIOCH HA
aHrAnACKHe MJaeMbl 4P,
STOT NPOTHBOras Obla
nocrasaes Poccau Aur-
ameit, I'. B. Xuonun'
pacckasmHBaer O Kaue-
CTBE 3TOr0 TNPOTHBO-
raza (¢ur: 19) caeayio-
nee: '

Jlaembr P* Gbinn 0pH-
caannl M3 Aurauu B Ilerpo-
rpai H OblIM HMCIBITAHBI
MOEM TIPHCYTCTBHH TIPH aH-
rAMiCKHX NPeiCTaBHTENIX B

‘razoBoil KaMepe XHMHYECKO-

ro komurera TAY. Pesyas-
TaThl NOAYYHAHCh OTPHUA-
TeNbHbIE TPH CONEPHKAHHH B
kamepe xaopa 0,1% u ¢oc-
resa 0,1%v. OnbitHbie cy6D-
eKThl BbIIEPKHBAAH TONABLKO
HECKOALKO MHHYT, 4 HBOE H3
HHX HACTOJBKO OTPABHAHCH

1 T. B. XaounH, Boenno-cannTapHble OCHOBbI ITPOTHBOra20BOro Aeia,
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oTHMK Fa3aMH, 4TO MPHULIOCH AABATH MM ABIUIATH GHCTHIM KHCIODOZOM M BO-
o6ime OKasHBaTh MEMHUHHCKYIO MOMOIILb. Siatd '

' B 1916 r. B MpOTMBIra3oBO# 1aBOpaTOPHH ObLIH | HCMBITAHE  IUECTh

%‘;I:tiepaﬁ- aHrAAACKAX MUIEMOB (MpHYeM OJHA W3 STHX cepHil Ghiaa oOpaborana

U5

L o e S — S —

b o s ————— R

Duz. 19. a) Aneauiickuil waem P 6) Aneautickuii waem PH, ezo

pMa u cxaadsieanue (us ogu-

6 Hademox sude. _
{UAAbHOZ0 HACMABAEHUS).

HOBO#H IPOMHTKO — HATPHI! - IHHKAT) HA NMOPIIHEBOM npufope ¢ mpocacelBa-
HieM CO CKOpocThio 15 .4 B MHHYTY BO3AyXa, COJepiamero xaopa 0,1%0 ®
docrena 0,1%. Bce mcmmTaHHBIC HIEMBl B TEUEHHE ¥aca XOpomOo  3alld-
maXH OT XA0pa M He samumanu or docrena. [locreanero npoxonHIO gepes '
waem ot 0,4 1o 16,7% (H. T. [Tpokodses)... '

YroOul YCHIHTL 3aUIHTHOE neficTBHE AHTAMICKHX MJAEMOB, HX HAYaNH ¥
HAC NPOINHTHLIBATH CMECHIO, B KOTOPYI0 ObLY BBEACH YPOTPOIHH... PeayapTaThl
TIOAYUHANCH HACTONBKO XOPOILIHE, YTO aHrAHYAHE BBEAH YPOTPOIHH B CMECH
T MPONATHBAHHA CBOMX LIAEMOB W jaxd W Hassamme PHS.

HecMmOTps HA 3TO CYMIECTBEHHOE HCMpaBJeHHEe 3aUHTHBIX
CBOACTB, BHECEHHOE B aHrMHACKHA wmiJeM pPYCCKHMH, OH BCE
we 06gajgan BecbMa OOJABLIMMH HEJLOCTATKAMH, TAK 4TO AAXE
Ppailc NPUHYKIEH KOHCTATHPOBATH':

,Ilrem PH oxasancs HeylOBIETBOPHTENbHBIM MO CACAYIOUHM [PHTHHAM:

1. Ou Ol CTHIMIKOM TemAblii H AYWHHIH ansa Jera.

2. Ha Bo3ayxe oH nopraiaca (0T YriaeKHCIOTH — H. ®.).

3. OH He mpejcTasnsl BOIMOKHOCTH AaTbHEHINEro yCOBEPUIEHCTBOBAHHA.

4. On mMex coeoGpasnpii 3amax (xkapGoaku — H. ®.) n Gyayus CMOYEeH

yacTo 00KHraa IuMuo y coaAjart.
5. OH He jgaBaa 3amUThl NPOTHB a30B, BHI3BIBAOIIHX cae3oTedeHHe ",

1 A dpajfic u K. Becr, Xuwmueckas Boina, 1 u3f., Mocksa, 1924,
CTpi 22‘5"_ -
3 0359 Ouepx PA3BHMTHA pytckoro mpoiuBorasa, 33
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.paBJIHtIHHM HCIIBITATEJNBHEIM KOMHCCHAM IPHIIIOCH VIEJAHTH

GoJsbiIOe BHHMaHHE BONPOCY 06 OYKaxX, KOTOPHE IPHJIATAIHCH
K BJAaXHBIM MacKkaM M B 00s13aTenbHOM MNOpPSIKE HMEJHCHh B
KOMIIEKTE€ Mackh oOpasua 4, yrBepxaeHHOH npuHuEM Ouab-
AeHOyprckuM. CHCTEM OYKOB MMEJIOCh, TAK K€ KdK H Macok,
ooabLIOE KOJAMYecTBO., Ha
¢ur. 20 wusobpaxkeHsl TpH
o6pasna Haumbo./ee pacmpo- =
CTPaHEHHBIX, }
3aBepuiaoliei 3ToT AJAHH- ' s W
HBIH PAX MOKDHIX MAaCOK SIBH- & |
Jach Macka XHMHUYECKOTO KO- = £, I=
murera T'AY, ckoncTpyHpo- A omssronsit i S MM
BaHHa#d OJHHM H3 HauboJee SEY = = 2
aKTHBHBIX PaGOTHHKOB B 06-
JacTH npoTtusorasos B 1916 |
—1918 rr. unxk, H. T. [lpo- V!
kO(beBbIM. JTta Macka (¢wur.
21) cocrossta 3 30 cnoes
Map/JH H cojepxkaja TaK Ha-
3bIBAEMYIO  IOJIHBAJEHTHYIO
NPOMHTKY, T. €., NPONHTKY,
o6ecneyuBalollyIo 3alUTy OT
rpynns pasanunbix OB. Ecan
npeAbAyue 06pasis Macok j
COOTBETCTBEHHO HX ¢dopMe £l
MMEHOBaJH ,PHIIbIE®, TO 3Ta i, (15
Macka Moraa GuITB cmpa- A
BEIJHBO HAa3BaHa ,phHIJIOMY, -3

B macke Grra xopomo mnpo- Duz. 21. Baancnas macka Xumuieckozo
Aymarna JMHHMS HENDOHRNAC: woyumema IAY (unxc. H. T. Hpo-
MOCTH H €NOCO0 mpuxpernJe- Kogbesa).

Hud ee K jauuy. IlepBeie 06-

pasubl MacKH NPHKPEIVISVIHCE K JHIY NOCPEACTBOM CHCTEMBI
3aBf30K, B JaJbHEHIEM MacKa XHMHYECKOr0 KOMHTETa Mpej-
cTapasia C€06010 KOMOMHAIMIO BJAGXHOH MACKH C DPE3HHOBHIM
msemom KymMmanTa, 4to eme G6osee yayymIHIO HAZEXKHOCTH
ee paGors. [IponuTka nocaeasux 06pasnoB MaCKH COCTOSIA H3:

£

EGAH---.---..u...._...%,?&}ﬂfn

ot R R RN LRI U 5% .14,02:]-
BRI 0 o) 4 sl Rt o L i o
THIOCYAb)HTa NMATHBOXHOTO , , . . . . . » 14,020
YPOTHOBBHE & & o'« o o a aia s o s o o « 18,600

Hrorzxa B NponuTKy BBOAHAOCE KpoMe 3T0r0 5—5,5% yKCcycHO-
KHCJIOTO HJH CEPHOKHCJOro HHKeJs AJAsi 3alUTHl OT CHHH/Ab-
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. HocTH Macka' XHMHYECKOr0 KOMHTETa NPEBOCXOAHAA COOTBET-

!

. Ho#f kHCAOTH. Macka XHMHYECKOTO KOMHTeTa NOCTYNHAA
B apmmio B KoHue 1916 r. u ocrapajack Ha BOODYMKEHHH A0
konua BofHe. B 1917 r..eio0 CHA0KAJHCh NPEHMYIIECTBEHHO

THIOBLIE YACTH, B TO BpeMs Kak Bce (PPOHTOBHE HYacTH OblIH
cHaGxkens mporusorazom 3eamHckoro. [lo 3amuTHOH MO~

T O 5 TR
;t?!:,"-lh_' ._I_:I MY,

Puz, 21-a. Macka Ximuteckozo Komumema 6 Hademox 6ude.

1
-

CTBYIOMME HHOCTPaHHBIE OOpasubl, B YaCTHOCTH (bpaHLY3CKYIO

Macky M-2 u B ocoGemHOCTH awriufickuii myem PHYL -

. 3aganumpas 5TOT AaJEKO He TOJHBIA OYEPK Pa3BUTHS BaAXK-

HHX Macok B PocciH BO BpeMs BOiHB, HEOOXOJHMO OTMETHTS,
9TO HM B OAHOM H3 BOIOIOUIMX CTPAH 5TOT 3Tal PASBHTHA NPO-
THBOTA30B He OB CTOAb MNPOJOJIKHTE/ABHBIM H 3aNyTaHHBLIM,
‘xak B Poccmu. Jlniub Kpa#HAM JerKOMbICJAHEM. H, 6e30TBETCTBEH-

HOCTBIO JIHI, PYKOBOAHBIUMX NPOTHBOTa30BBIM JEJIOM, MOXHO
~ OGBSICHUTD TIpyObie OIIHOKH, JONYUIEHHbIC NPH OpraHusaluH

: xTPY’-“r“&m uBorasopoit raboparopun. IV oraen Xumuueckoro KOMH=
Tera, BHIL 2, 1918, crp. 122. - s
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 IPOHW3BOJICTBA H CHAGKEHHS APMHM BIAXHBIMH NPOTHBOTA3AMH.

ecoMHEHHO, uTo Gaaronapsa npuuuy OabieHOyprcKkoMy 2-my
NPOTHBOra30BOMY OT/AeJNY €ero ynpas/eHHs (caHHTapHOH H
5BAKYallHOHHOK YaCTH) PYCCKufi HapOA MOTEpSM HAmpacHo
JNeCATKH ThICSY OTpaB/AeHHBIMH. MBOro co/jar, OCTABIIAXCH
[ocJe TasoBHIX aTAK KHBHIMH, BEPHYJ0CH B J€PEeBHIO KaJleKaMH
H 9aXOTOYHBIMH.

—

Sy

MaccogBasa 3amura

Hapsiy € TOJbKO 4TO ONHCAHHBIM XOAOM Da3BUTHA BJAXK ~
HOro MPOTHMBOrasa CBOMM MyTeM PasBHBAJIHCH H IADYTHE cpen”
¢TBA MPOTHBOXHMHYECKOH SallHTEIL. 31ech caeayeT. BKpartie
OCTAHOBHTHCS HA TaK HA3bIBa@MBIX CPEACTBAX MaccoBOH 3a-
HIUTHL.

Vike ¢ €aMOTO Hadaja XMMHYECKOH BOWHEI HJES MacCOBOH
3aIIMTHl 3aHHMAaJa MHOTHE YMbl H B 0cOoOEHHOCTH YMBbl BOEH-
HpIX. BO3MOXKHOCTH OOOHTHCH IPH 3aLHTE OT rasos 6e3 HHJH-
BH/YaJbHbIX IPOTHBOra30BLIX npuOOPOB MPEACTABALNACH KpalHE
aamanguBoit. [losTomy, ecnn B 00/aCTH NMPOTHBOra3os Ha6J10=

| jancsi MAccOBHIfl MPHTOK MPeIOKEHHH CO CTOPOHBI Pa3NHIHBIX

yupexieHuil 1 JHI, TO B 06/aCTH MACCOBOM 3aUMTH TAKHE
peAN0IKeHHs ChINAHCh, KaK H3 pora H30OHAHT. [lpeanaranochb
BGE, UTO MOMKET BHAYMATH W3OIIPEHHBIH UEJNOBEYCCKHH (VM.
OjE¥ TpejAaralH KOCTPH W3 HMEIOMEerocs TOX pYyKaMH

. roprouero MaTepuaJa, Apyrue—KOCTpHI, H3roToBJAAEMEBIE B ThHIAY

3aoJckuM croco6om, Hasnauenne 8THX KOCTPOB MO MHEHHIO
uX wuaoOpeTaresedl 3aka04aja0Ch B TOM, 4TO TEILIO, oOpa-
gylomeecsi NPW HX CTOPaHAH, MOMKET MNOLHATH oOaak0 rasa
B BepxHHE CJ0H arMocepnl B TeM CaMBIM 3aCTaBHT MPOUTH
ero Hax oxonamd, Ilpeanaranocs = TaKke PacCTPEAHBATE
06/1aK0 rasa apTHAJEPHACKHM H DYKEHHBIM OrHEM, pacCCHBATLH
ero B3PHIBAMH NeTapj, CTaBHTH Nepej OKOMaMH rponeiaephl,
NPHBOJHMEIE B JBHKEHHE MOIHBIMH MOTOpaM#, IIUTH, CMO-
yeHHLe NPOTHBOra30BBIM pacTBOpoM. Hakomel, Ol Mpej-
JIOKEHBl pPAasjHYHBIE PACHBIIHTENH (ruaponyabTH), PasOpBISTH-
pajoNHe MPOTHBOTA30BBIH PacTeBOp B obGsake rasa H T. M [To-
APOOHOE ONHCaHHE BCEX 3THX CPEJCTB MOXKHO HaliTH B MEepPBBIX
uananmax kuura npod. B. K. Apkanwpepal, TAe TaKxe pasbu-
paioTCd BONPOCH H O TaK HaspBaeMOil KOMOMHHPOBaHHOHM
samure (PBH, HANOJHEHHEIE BOJOIO, KOCTPHI, 3aCJOHBI H T, I.).

1 B. K. Apxanpes, HayyHo-rexHnueckHe OCHOBEI razosoii GopbOmi,
Jlexuns, YMTaHHBIE HMHCTPYKTOpaM Mo razopoii oGopone, man. 1, 1915; u3x,
2, 1916; m3a. 3, 1916. '
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Bosee WAM MeHEe KM3HEHHBIMH U3 BCeX 3THX CPeACTB OKa3a/lHCh
KOCTPH, KOTOPbie H GblAM MHOrOKPATHO NPHMEHEHB PYCCKHMH
BOMCKAMHA TPH ['A30BBIX aTakaXx HEMIUEB H PEKOMEHJO0BAJHCh
OdUUHAIBLHEIME HACTABJICHHSIMH BIVIOTH 1O KOHUA BOHHBI .
Koctpel BHOCHAH GOJbuIHE HEYXOOCTBA st 0GOPOHAMOMIHXCH
Bo-nepBHX, OHH NPHBJEKaId OTOHb APTH/IEPHHCKHX Gatapen
NpOTHBHHKA, OGJerdas MM TOYHYIO TNPHCTPEJKYy, BO-BTOpHIX,
OHM CYUIMJH MPOMHTKY BJaXHBIX MacoK COJAAT, KOTOpHE,
cylsd 1O JAOKYMEHTaM TOrO BPEMEHH, MaJl0 JOBepsd Mackam,
TOJNMUIUCH OKOJO KOCTPOB BO BpeMs rasopeix atak. [loa KoHel
BOMHBI HAILTH ceGe npuMeHenue (1 OQHIHAIBHO PEKOMEH I0BAHbI)
PHAPONYJAbTHE, OGBIYHO HCIO/JB30BABIIHECH AJsA Jera3alHOHHBIX
pa6oT mocie ra3oBeiXx arak. Ho 3TO yXke He OTHOCHIOCH K
cOGCTBEHHO MAacCOBBHIM CpejCTBAM 3allHTHL.

He o6omuioch, KoHeuHo, H 6e3 KypbesoB. Mssecren, Ha-
npHMep, pacckas O IMOJKOBHHKE, YBJIEYEHHOM HIeell MacCoBOH
3ALIATHI, KOTOPHIH MOJYYHJ Ha CBOH Y4YaCTOK Tak HasbiBaeMble
,[a30y/IaBAMBATE A", NpeACTaBIsBLIHE CO60I0 OObHIHE 3anasH-
fble CTEeKASHHBIE OaJAOHH C BHKAYAHHEIM BO3AyXoM. ‘HasHa-
yeHHe 9THX NPHUOOPOB COCTOAIO B OTOOpPE mnpobGhl OTpaBiIeH-
HOTO BO3JAYyXa BO BpeMs rasoBOf aTakd A MNOCAEAYIOULETO
onpeAeJaeHns NPHMEHABUIErOCS BO BPEMS aTaKH OB. B HyXHBIA
MOMEHT HajJiexaso OGJOMHTh CTEKJAHHYIO TPYyOO4Ky (3anasH-
HYIO HATJyX0), KOTOPO# OKAHYHBAIOCH TOPAO GajoHa, C TeM,
yT06K BO3AYX 3acocaicsi B GaunoH. [loakoBHHK 3abuaroBpe-
MEHHO PAaCHOPSAH/CS PacCTaBHTb rasoyJ/aBIHBATE/NH H MPHCTA-
BHTH K HHM COOTBETCTBYIOHIHX JA€KYPHHIX. Bo Bpems ouepej-
HOf aTaku IOCJAEJAHUE BHUIOJHHJAX TO, YTO MNPEANHCHIBAIOCH
HHCTPYKIHEH, OTOOpaB TakuM 06pasoM HPoOy BO3AyXa. [Tos-
KOBHHK e, IoJaras, 4TO rasoy/naB/HBAaTeMH ABJAAIOTCA Cpel-
CTBOM MAacCCOBOH 3alMTHl, JOHOCHJ IOC/E aTakH, YTO, HeCMOTPA
Ha CBOEBPEMEHHOE IpHBEJeHHe B JedCTBHE mMPHOOPOB, ras
NPOO/KAA TPABHTH JIOAEH H aTaka MOITOMY IpuBeJa K 3Ha-
QUTEeJAbHBIM MOTEPAM.

Jpyrof aHeK[O0T, KacaloWHACA CPeACTB MaCCOBOH 3alIHTHI,
HamegaTaH B TNPOTOKOJAX HAyuHBIX COBE(IaHHA BpaueH B
Muncke 2. [IpusesemM npoOTOKOJ IOJHOCTHIO:

1 [loco6ne no OpraHM3alMd Ta30Boi OGOPOHB B BOHCKAX, H3I. [IraGa
7- apmuu, 1916. B. 3arayxuuckuii, Yaymausse rasel u Oopsba c
HAMH., Kparkue cBeieHdsi MaA coajar H ogpuuepos. llerporpax, 1917; Bpe-
MEHHOE MOJ0MEeHHe 00 OpraHH3auHH NpoTHBOra3oBoil 0OOPOHBI B BOHCKaX H
HACTaBJEHHE a4 MPOTHBOTa30BOH 060poHb BOHcK, K HpHKaly HawanbHHKA
mraba Bepxosuoro raasHokoMauayiomero, 1917 r., Ne 4395, [lerporpaxn, 1917.

? Haywasie coBemanus BoeHHLIX Bpaueit apuuii Cesepo-3ananoro gponra,
- eun. 1. [lporokoast sacemammii, cocroapmuxcd 5 Bapmase B 1915 r., MuHCK,
1916, crp. 115. '
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.3acenanue 5. 13 mions 1915 r.
Mpencesareascrsosan npod. A. B. Paxmanos
A. B. I'pocecank

K Bonpocy O MEpONPHATHAX MPOTHB YAYULIHBBIX rasos
(BHEOUEpeAHOE 3asBACHHE)

Yeerh HMEI0 NPEACTABHTH HAEW OOpPs0bl € YAYIIAHBHIMH rasami, Hielw,
TOBOpIO, TIOTOMY, 9TO MBICAb MOS CBEX3, a (IOTOMY ONBITOB C Hell y MeHd
smano. Ho MBICAB KaikeTcd MHE HacTONBKO JOTHYHONH, YTO ONBITHl, HAJEIOCH,
ge moHiAyT B paspes ¢ Heil, [leno B muTe, NperpaxaloumleM NyTb rasaM H B
TO 3Ke BpeMs [pHCcacHBalomeM rassi. PopMa uiHTa — NPAMOYTrOAbHHK, BBICOTOH
8 apWHH—NOATOpA, AAHHOH B 2—3 apul. Uepeauyp  ANHHHBEIE HeynoOeH Ans
nepenockH. Clenan B BHAE paMbl C IIHPOKONETAHCTO CeTKOH M3 BepeBKH
unn npoBorokw. Ha cerxke mpHkpeniena JXioGuiM 00pasoM Kakas YroORHO,
TOJMCTas HIH CIOKEHHAn B HECKOMBKO CA0EB MaTepHs, XoTs Obt TpamkH. HLuTsi
JekaT Mo3agM TpaHmed, BHepeiH HHX, HIM CTOAT B TPaHIIEAX, CMOTpA IO
B ToMy, 4YTO YHOOHEe B KaKAOM OTAGNBHOM CJydae. B Mmoment, korjaa rasel
' BHNYIEHH ¥ HAXONATCH HA DACCTOAHHH HECKONbKHX JECATKOB [Uaros, MBI

‘BHICTABAAEM UIHTH TakHM 06pasom, qToGbl OHHM 3aXOJMAH KpagMH ApYr 3a

npyra. Ilurst MOryT HMeThb MpHCHOCOGAeHHE IT TOrO, yTo6Bl HX MOMHO
B0 HE JepMarh, @ NOCTABHTD.

Ha H3BecTHO® KOJAMYECTBO IIHTOB HYXKHO HMETh B TPAHWIEAX NO OXHOMY

BeJpy, B KOTOPOM 10JMHA XPAHWTHCA MOUa; €€ NMPHCYTCTBHE 0cO0eHHO BaXHO

npH ManeHmem perepke. Moda npH JetHedl NOroje CKOpPO MOJABEPraercs am-

MHAuYHOMY Gpoikenuio. ITO HACTYNHT TEM CKOpee, UCM.TPHASHEE OT ynorpebae-

HHS CTAHYT BeApa. B HYKHBI MOMEHT BLICTABISEM HIHTHL H 0GaMBAEM HX MO-

goit. Bech HyXHb MAaTEpHal HMeETCs MOA PYKOH Jawe Ha MO3HUHAX: AepeBo,

: WHHEAH, pyGamKu, BEPEeBKH, MOYa. Jiag YAYULIHBBIX rasoB or GoM6 CAYKHT

E TOT e IMHT. XOTA B MOMEHT pa3pbiBa 44CTh rasa paccenBaercd, HO A1po,

- gak ckasate, Mbl npuxionmem umrom. Caenosaio Ol OpraHM3oBaThH OT-

pagsl noxessie Aas GopsObl ¢ rasamu noAo6GHO TOMY, Kax HempHATelIb HMEET
OTPAABl AMf BBIIYCKAHHA rasos.

H-p I1. TI. Cobicau (ayropedepar). B pame mara MOMHO 6b clenaTh ONHY
TIPOROABHYIO CTOPOHY JMHHHEE C BHICTYHAaMH, KOTOPHE BXOLHIH 66 B nojpo6He
nerean. 11luT creaoBano 66l K1acTh Ha 3eMII0 KOPOTKOH CTOpPOHOIl B CTOPOHY
HenpHATeNd, NPHKPENHB Y BEPIIMHB BEPEBKH ANd NOAHATHA IuTa B BEPTH-
KanibHOe nogoxenne. Jlas mpeaynpexaeHHa ke O0parHoro NajaCHHA PaMbl
#e06XOAMMO CAENaTh COOTBETCTBYIONHE MPHCHOCOOaeHHA B BHAC KAKHX-1H00
BBICTYIIOR CO CTOPOHLI OKOmA.

H-p T. Il. ®annecs (ayropedepar). Mpicab, BhICKA3aHHAA TOKIAUHKOM,
3aCAYKHBAET CEPbE3HOrO BHHMAHHA ¥ ee HYXHO BCAYECKH NPHBETCTBOBATE.
OcymecTBlCHHe ee MHe KaXEeTCid He IpeAcTaBAT saTpyAHennii. [lo ombiTy
3Hai0, 4TO H3rOTOBIeHHE paM, Jaxe H Mepel JHIOM NPOTHBHAKA, BIIOJEE
BO3MOMHO. XPaHATH MX MOXKHO B OKONAX Y TepejHeil ero CTCHKH H B HY#K-
HBI MOMeHT MojHHMATh. B oxkonax c GaHHAAKeM OHTE MOTYT HIPaTtbh polb

39




.nonmare.nana# KPBILLIH. Dcccﬁ-eﬁuc BaXHO, HTO Heuﬁxumme uarepnanm
BCErja HMEWTCA MOA pPyKaMu-“.

‘Urenne 3T0ro AOKYMEHTA HE MOKET HE BLI3BATh Y HAC YIHIOGKH.
Mexay TteM, yxe TOT (akT,  4TO B ,HaAYYHOM COBEUIAHUH
Bpaueii® He HAWJOCh HU O/JHOrO YeJOBeKa, KOTOPHIH MOr XOTs
6B YCOMHHTBCS B HesecoobpasHocTH npeioxennsa Ipoceauka,
TIOKA3bIBAET, B KAKOM MKAJKOM IOJOXKEHHH HaXQXHJAOCH MAeJ0
XHMHUYECKOH 3allHTH B CTapo# pPYCCKOH apMHH H HaCKOJBKO
6ecnOMOIUHLIMH OBIJH B 8TOM OTHOIIEHHH PYKOBOLHTENH XH-
MHYECKOH 000POHBEI — BpauH. TOJBKO NOJHOH pPacTepAHHOCTHIO
PYKOBOACTBAa apmHeil B HioHe 1915 r. MOXHO OGBICHHTBL 3TOT
neqanbublii akr. Byayun coBepuieHHO HECNOCOOHBIM NPHHATH
OnicTphie B 3 dexTHBHEIE MEePbl IPOTHBOTA30BOH 3aIUHTHI, Y Ipa-
BJEHHE BEPXOBHOrO HAYa/JbHHKA CAHHTAPHOA M 3BAaKYyalHOHHOH
Y4CTH C SHTY3Ha3MOM NOAXBATHAO HAEI0 H306perare]ell Ha
MecTax, BCIJIBIBUIYIO €le BO BpeMs NepBOH rasoBOH aTakH, O
NPUMEHEHHH MOYH B KayecTBe CpeJCcTBa AJA BalllUThl OT Tasos.
Muorue odunuanbHele PYKOBOACTBA B TeuenHe Bceidr BOAHB
NPOHECAH JiereHay O 4yAOMAEHCTBEHHBIX CBOHCTBAX MOYH,
peKoOMeHAYyeMOH XA NPONHTKH BJAaXKHBIX MAacok, a Takke
IVIATKOB H NIMHEJeH, KOTOPBIMH NpeAaarajoch OKYTHBATE JHUO
BO BpeMsd rasoBHIX aTak. DTa JereHjaa CTapaTenbHO BHeAps/ach

B TOJOBH coJunar. Kakux ToJbko Hejenefmux BLIAYMOK ,3a-
‘Gumﬂnnm“ HAYyaJbCTBa HE NEepeHec PYCCKHH COMAAT Ha CBOEH
mee! )

HeaernocTs mien MaccoBo#f 3amuTH OblIa HArIIAHO nu-
KaszaHa InyTemM MmarteMaTHuYeckWx pacuetoB B. K, Apxanbeauu
eme o Hioaa 1915 r. B cnenuaabROM JAOK/IaJ€, NPeACTaBACHHOM
‘B (DU3HKO-MEXaHHYECKYIO rpyNny MNOpPOTHBOrasoOBOH KOMHCCHH
Coio3a ropoaoB!, Tem He MeHee 3Ta MIAes OKasagach BEChbMa
xupyuelf, Bo Bcex 6e3 uckaoueHHs OQHUHAILHHX H ROAY-
O(pHLHAIBHBIX PYKOBOACTBAX A0 KOHIA BOHHL PEKOMEHI0BaIHCh
KOCTPH H JAa)Ke HA CJaydYadl MaHe€BpeHHOH BOHHBI OLIJIH NPHILY=
MaHE 0COObIe HHIHBHIY albHbLE [IaKeTHl C rOpIoYHM MaTepHaloM,

¥YBneuenHe HAeeH MaccoBOH SallUTH HeMajaO MOBPEXHIO
OLICTPOMY pELIeHHIO BONPoca O Xopoumem nporusorase, JImms
OYeHb HEMHOIrHE INpeNJOXKEHHA B 3TOH 006aacTH HaaW cebe
NPAKTHYECKOE NpPHMEHEHHE W B nosauedwee Bpemda. Tak eule
B 1915 r. H. JI. 3eqHHCKAE OpeANOXHA N0AB30BATHCA  YIAEM
zum 8aCHLIIKH KO3BLIPbKOB H MPHKPHITHH HajJ OKONaMu W GJHWH-

1B. A Hapﬂﬂ Yaymaussie rasel, n3n. llraba X apmun, 1916, crp:
32—-35 K. Apkaabe B, HayuHo-Texsuueckue OCHOBH rasoBofl ﬁﬂphﬁbtr-
H3J. 191? c;p 146.



| jaxauu. DTO mpeAlOkKenne BIOCAENCTBHH GHID MPETBOpEHO

B Ku3Hb B BHIE QUAKTDA-TOTIOTATEAS B rasoyCeiiilax-

[MepeiigeM K BONMPOCY O DA3BHTHH CYXHX NPOTHBOTA30B.

lpoTHBOras TOpHOTO HHCTHTYTa

Eme 3310410 A0 BOSHHKHOBEHHIA HeoOXOAHMOCTH CO3JaHHA
NOAMBANEHTHOrO NPOTHBOrasa, Hapsiy C BAAKHEIMH MackaMi
MOSBUANCE MPEAI0KeHHNE DasAHIHBIMH OpPraHH3alHsAMH cyxue
nporasorasn. Cpenn STHX npeatoxenuft Heo6X0UMO npexie
BCEro OTMETHTH NPOTHBOras THNa [OpPHOrO HHCTHTYTA B [let-
porpage. Yxe aerom 1915 r. B FopHOoM HHCTHTYTE OHJA pas-
pafoTana CXema NPOTHBOrasa (A. A. Tpycepnuem'), B OCHOBY
KOTOpOH JAerin HeKOTOpHIE KOHCTPYKILHH, paHee HCHOJbL30BAB=
mHecs B chnacateAbHOM JAene Mo TOPHOH MNPOMBINJIEHHOCTH.
Cpefenuii 0 nepBOHAYAALHOA SBOJIONAH NMPOTHBOTA3A MHE IIO-
Ay4HTL HE VYAasoch. HssectHO Juumb, UTO NOrAOTHTEAbHAR
Macca, NOMemasuancs B KOpoGke 3TOro NpoOTHEOA3E, cocTofsAa
U3 HATPOHHOH H3BECTH H YTO QBABTD (kopobka) CcOeIHHAACT
¢ AMXATeNRHEIMH MNYTAMH NOCPEACTBOM aaryGHuKa, T. €. 0colo
yCTPOEHHOTO PE3HHOBOIO MYHAWTYKA C BHICTYNAMH, 3aX0As-
mAME 3a TyOs H cHaGKeHHHIMH 3aXBaTaMH ALIi 3y0o0B.

B onHOM H3 UHTHDOBAHHHX BHIUIE NPOTOKOJIOB HCNEITaHAH
NpoTHBOIa30B [lerporpajckoil KOMHCCHEH, CO3/IaHHOR NO NpH-
kasy npuniia OabAen6yprekoro, ykasssaercsd, yto 8 nioas 1915 r.
6Ll MOABEPrHYT HCHLITAHHAM O0Opdsern Takoro NpOTHBOrasa
(npeacenareneM KOMHCCHH Obla XHPEKTOD [opHOro HHCTHTYTA
npod. llipeaep), npruem Guaa KOHCTATHPOBAHA SHAYHTEALHAR
MONIBOCTb 3TOTO NpHOOpa MO OTHOMIEHHIO K XJODPY.

' B cenrabpe Obii OKOHYATEAbHO CKOHCTPYHPOBAH HOBBIE 06~
pasen STOro MPOTHBOTA3A H, NOBHAHMOMY, YiKe npoues HeKo-
Topsle HcnpiTanus B [lerporpaje, TaK Kak BHCTYNABIIHA HE
saceqannid MOCKOBCKOM SKCNEPHMEHTaAbHOH KOMHCCHA 28 cen-
ta6pa npexcrasaTeas [lerporpaja MEIHK H. A. Heanos?® 3a-
ABHJ, UTO NPEeANnOJaraeTcs KPYNHHIA 5aKa3 TaKHX NpOTHBGrasos |
pas apsun, Hospii ofpasen NpPOTHBOTa3a yiKe HMea H3MEHEH-
HYIO 110 CPABHEHHIO C NEPBHIM o6pasiloM MOTIOTHTENbHYIO MacCy.
[loMuMO HATPOHHOH HM3BECTH B €€ COCTaB BXO/HA yroJs, npejts

1 B. K. Apxajbes, Haywo-rexnndeckue OCHOBH razosoit GopuOu,
usa. 3, 1916, crp, 80, ; -

3 BROCAEACTBHH Gbli HAYAILHHEOM 2-ro MpOTHBOTA3IOBOrO OTAEaa Ympas
prenna npuina OannerGyprekoro H HANAXBHHKOM 4-ro otaena (TakEe mpo-
THBOr430BOr0) XHMHuecKoro Komureta npi [aaBnOM apTHAACPHIICKOM yupa-
paennn, Ero neareasnocts BHIBAIA peeobmee ocykaenune. Cum. 00 310m
y Mnarsesa # Poxuna (cw. cu. ma crp. 34).
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L
goxenasit  H. J. 3eaunckum eme B HioHe 1915 r. (o uem
peup Oyaer Hmke). ORHAKO Tak Kak H300peraTejH NpPOTHBO-
Ta3a He 3HaJH cnocofa aKTHBALHH yIafd, TO BIJIOTH JO BeCHH
1916 r. OHH HMCNOJAB30BaJH JJS NMPUMECH K HATPOHHOH H3BeC
OOBIYHEIH NMEYHOH YIOJb.

[Io Tpe6GOBaHHIO SKCIEPHMEHTAJIbHOH KOMHCCHH B MOCKBY
6110 BhicaaHo 10 sxseMmasgpoOB TakKMX NPOTHBOrasoB, MpHYEM
nosyuyMaace Hekortopas 3azepikka. Toapko 20 oxTAGps ObLIO
NPHCTYIJAEHO K HCHBITAHHIO 3THX NpOTHBOrasos. [IpucaanHbie
sKxaeMnaAps OBIIH NPH3HAHB HeroAHEIMH. [IpuHATAas KOMHCCHEH
pesoaolnsa raacuaa '’ \

,Cyns no onwity Komuccun c [Terporpaickoii Mackoii, CyXoi npoTHBoras,
Haxoasmuiica B KOpoGKax, I0CTaTOueH, uT06H OYHCTATH BAMXAEMEIE BOZAYX
or npumeck B 0,15% sagosuteix rasos (xnopa 0,1°% u docrena 0,05%) u
SANUTHTb OT OTPABACHHT HMH.

Ho tax kak w3 8 wucnsiTanueix [lerporpajackux wmacox B 6, Bcaen-
CTBHE HACTYMHBIIEro GYKBaabHO 3ajyuleHHd, BOOOHIE AbaTh GLIIO HEBO3-
MOMKHO, TO ACHO, 9TO IpHcaaHHble [leTporpajckHe MackH, a Cnel0BaTENBHO
¥ JApyrHe, NPHrOTOBJEHHbLIE TOYHO TAKHM IKe ofpasoM, COBEPLICHHO HEIDH-
roJHsl 1as Bceobmero noiab30BaHHA®.

XoTa npuBeIEHHOE .3aK/AI0YEHHE BIIOJHE SCHO YKA3KBAJIO Ha
fIOJHYIO HENpPHIOLHOCTh NPOTHBOrasa ['OPHOro HHCTHTYTAa H Ha
HeOOXOAUMOCTh KODEHHBIX H3MEHEHHH HX KOHCTPYKIHH, AaJjib-
Hefimas ero CyAbba MOBEpHYyJach CTPaHHHIM 00pasom. TOT
NPOTHBOra3 B CKOPOM BPEMEHH IOCJe MEJKHX Nepeie’aoK Obla
QIpUHAT W 32Ka3aH B KOAHYECTBE 3,0 MJH. IK3EMILIAADOB.

B nepsBoHayaxbHOM OOpasue nporusorasa I'opHOro HHCTH-
TyTa (KOpOOGKa COJepkKaia TOJBKO HATPOHHYIO H3BECTB), Kia-
MaHHas CHCTeMa pacnpeneaeHus He ObLia JOCTaTOYHO COBEp-
mennoi (dur. 22, 23). BeaegcTsue 3TOrO BBIABIXa€MbIH BO3AYX
YacTHYHO INPOXOJAHJ UYepes MNOIMOTHTENbHYIO Maccy, npuyYeM
HacTynaJjsa peakuus MNPHCOGJHHEHHS BOABI H YIVIEKHCJAOTH K
m3pectH. Kak H3BECTHO, 8Ta peakinus NOMHMO 3HAYHTEJILHOTO
renaoeoro addexra CONPOBONKAAETCS BCNYYHBAHHEM H3BECTH
'u yBeauuenunem ee oObeMa, B pesyabrare ykKe uyepes KOpor-
KAA NPOMEXYTOK BPeMEHH NOIJIOTHTEJAbHAd Macca ,Clexaerca”
W HACTyHaeT OTMEYEHHOE KOMHCCHeli 3anymeHue. BCKpHITHIE
f10CJI€ KOPOTKOro NMOJb30BaHHSA KOPOOKM NMPOTHBOrasa oGHapy-
MHBAJTH BMECTO TPaHyJHPOBAHHOrO MNOIJOTHTEAS OYKBANBHO
KaMeHb. Jlo6agka K HATPOHHOH H3BECTH YT/ Majlo yaAydIUHIa
foJ0KeHHe jgenaa. Te Xe caMmble sIBAeHHs CHEKaHHA 0OycaoB-
JIHBAJIH 4Ype3BhLIYaHHO BHICOKOE CONPOTHBJICHHE JbIXaHHIO B IIPO-
T MR '

1 Oruer Paiickoro (cm. cH. ma crp. 26).
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THBOTA3e, H3MEpHeMoe HECKOAbKHMH AECATKAMHU MUJJIEMETPOB
BOASIHOTO €TOJ04. _ :
Hacrofiansbie H306peraTens u3 TOpHOro HHCTHTYTA, O/HAKO,
gye OB 00ECKYPaMEeHE Heyjauei MOCKOBCKHX HCTBITAHKH.
Hmest MOAAEPKKY NpHHLA OJbaeH0yprckoro H 0. H. A. Upa-
HoBa, BETO BpeMs yKe HauaIbHHKA 9-ro OTAeAa ¥ IpaBieHHs
ppunia OJbJEHOYPrCKOro, OHH yXeE nepecTann o0pamaTh BHU-
MaHHE Ha 3aKJIIOuEHHS dxenepuMeHTaNbHOl KOMHCCHH. Mexny
TeM, KOMHCCHA B sHBApE 1916 r. HA OCHOBAHHH HCIHITAHHH
ppEecia peuieHdae O HeNpHroAHOCTH 3BIYKOBOTO KJjamnaHa
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Puz. 22. [Ipomusozas duz. 23. [Mpomusozas
[opHO20 uHcmumyma. Coprozo uHcmumyma
6 HademoM sude ¢ 0%~

KaMU. '

(9 amsaps), HCIOPTHBINEroCs MpPH HEIPOAO/KATEIBHOM Xpa-
 menuu B KOMHare. B mapre 1916 r. KOMHCCHA BTOpHYHO HCHbI=
rpiBafia mportuBoras [OpHOTO MHCTHUTYTa, KOTJAa OH OblA TIPH-
¢laH Moc/e HeKOTOPBIX He3HAYHTENbHbIX HCIPaB/JCHHAA. Ha stot
pas TaKxke He 6L110 BHIHECEHO OKOHYaTeIbHOTO peleHus no
[OBOAY 3THX MNPOTHBOrasoB, H GBIIO TPH3HAHO HeoOX0AUMBIM
nposectH 0ojee A@TANbLHBIE HCIBITAHMA W YKa3aHO HA HECOBEP-
qIEHCTBA KJIAMAHHOrO pacnpejie/aerd b XaHH, -
Ve B Mapre, HeCMOTpA Ha 9TH geOaaronpHUATHLIC A NPO=
. THBOrasa 3aK/JIo4YeHnHs, 6Ll AaH KpyNHBbIA 3aKas JJIs cualbmxe-
yus apmud, OTOT 3aKas 6L CpenaH yXke mocae TOrO, Kak
o¢duupuaipHO BCEMH HHCTAHMHAMHE BIJIOTH A0 CTABKH 6bia 0100~
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pen nporusoras 3eaunckoro. Takum 06pasoM, apMus NOJYUHA
eme OJMH HEroAHHIH TNPOTHBOTAs, Ha 3TOT pa3 OGOMmMeNUIHHCHT
3HAYMTENLHO JAOPOXKE MPOCTHX Map/eBbx Macok, B anpeine H
Mae 3TH NMPOTHBOTashl MOABHIMCH HA (poHTe. B Mae HX KO/H-
YecTBO COCTABAANO OKoaxo 5% obuero uucaa NPOTHBOrasos
BCEX THUMOB, HMEIOMMXCS HA PYKAX, K HIOJIO HX OTHOCHTEJIbHOE
KOJHYECTBO YBeAHuHaoCch yxke n0 15%. Toabko K ceHTsGpio
1916 r. mocse MHOTOYHC/AEHHHIX NPOTECTOB 3TOT NPOTHBOras
NPHILIOCH H3BATH M3 aPMHH Kak HEroJHbH. :
[TepBonauanbHEil oOpaseln nporusorasa 'opHOTO HHCTHTYTA
(dbur. 22, 93) Ona yCTPOEH caeiylomuM 00pasoM: KOPOOKa
eMkocThio ok0s10 400 cu® maocko-oBaabHON (GOPMEI 3aMOJHSA-
JaCh CYXOH CMecCbio, COCTOAUIEH H3 HATPOHBOH uzpectu! H
06BIYHOrO meyHoro yrag. B BepxHeil yacTH KOPOOKH HMEJNHCH
JBa OTBEpPCTHH, H3 KOTOPHX OJHO 3aKPHIBAJI0Ch METAJJIHYECKOH
npo6koil, Ha MeRKy APYroro Hajgesajcs Pe3HHOBHIH natpyoox.
Kopo6Gka BHYTPH pasje/neHa Neperopoikoid Ha JBe yacTH. [le-
peropojka He IOXOXHT 0 /HA, U BO3AYX, NMOCTyNaoIHNR Yepe3
JeBOe OTBEpPCTHE, HAET BHH3, Orubaer Neperopoiky H 4epes ¢
npaByio MOJOBHHY KOPOGKM NOCTyndeT B PesHHOBYIO TPYOKY,
oxanunBaomyiocs 3ary6uukom. [Tox o6oumu oTBEpPCTHAMH HAA
OFJOTHTEABHON MAaccOll HMeaUuCh MeTalJHYecKue CeTKH, o6ep-
gyTeie Mapaed. CerTka y OTBepCTHS, CO@JHHEHHOrO C pe3H-
HOBOH TpyGko#l, Ohiia oGepuyra 16 croamu Mapad. 3TO Jne-
Aan10Ch AJAs TOTO, 4TOGHl MOMemaTh MBI HATPOHHOH H3BECTH
M yras nonajath B JABIXaTeJpHbIE NyTH. RS
- PesunoBas TpyOka, Hajeras Ha LIeHKY NpaBoro OTBEPCTHA
KOpOOKH, HMena TOMMHHY 3 Ma, AnuHy 18 cu W AuaMerp
npoceeta 11—12 s Buytpn TpyOki noMmeufancs sA3bYKOBHIH
BALIXaTebHbIA Kianad. Ha BepxHuit koHen TPyOKH HajeT Me-
TaIAHUeCKHi TPOHHHK, COTHYTHH MOA npAMBIM yrioMm. BTopo#
. KOHel, TPOHHEKA OKAHUMBAJCA 3aryOHMKOM H3 TBEPAOH PESHHEI
(TeMHO# Oxpackn) ¢ 3axBaTamu Jis 3yGoB. OrsepcrHe 3aryo-
HHKa HMeeT 25 i AJnEM W 6 s BhcoTH. CBepxy Ha 3ary6-
HHK Hajer MUPOKHH JOCKYT IJAOTHOH pe3uusl, CHaGXEHHBIH Ha
KOHI[AX 3aBASKAMH C KPIOUKOM M DE3HHOBOH MeTJel. [Nocpex-
CTBOM 9TOT0 MNPHUCHOCOOJEHHA NPOTHBOTas NPHKPEMIAETCI K
JHILY. . :
' K Bepxme#f ropH3OHTaABHON TpyOKe TPOHHHKA NPHKPENIEHA
. HampaBJeHHas BHH3 KOpOTKas TpyOka, BHYTPH KOTOpPOH mome-
N2/ BBHIABIXATE/BHLIA KjaanaH, yCTPOGHHbIH COBEPUWIEHHO TaK

' Harponnas n3Becth moayuaercd 06paGoTKOH HErauleHOH H3BECTH Kpell-
KHM pacTBopoM eIKOro Harpa.
Orver Paiickoro (cm. cH. Ha crp. 26).
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e, KaK H BAHXaTeAbHBIH. K mpoTuBorasy MpHAAraica SaxuM

Aas HOCA (HaHOCHWK) H OUKH. Jlmmath B 9TOM npoTUBOrase
HLI10 MOMXHO TOJBKO DPTOM. '

KaanaHuoe pacipeie/eHie nABIXaHns B MPOTHBOrase ['opHOTO
gHCTHTYTa OBIO BechMa pecoBepLIeHHbBIM. BolAbxaTe bHbIH
kaanag mnojcacesal’d, 4 BABIXAaTEAbHBIH nponyckajs 4acTb Bbl
JeIXaemMoro Bosiyxa B kopoGKy, B pesyaprare yero mnorio-

. THTEeJABHasE macca CUJBHO paaﬂrpena.ﬁan‘.b U crnekaJnaacb. HMmenHO

HeCOBepINEHCTBO KAanaHHoro pacrpeeneHnsl AbXaHus BHI3BAJO,

* raaBHRIM 00pasoM, MaccoBsie mpoTrecThl MO MOBOAY CHAOXEHHS
STHM MPOTHBOra3sOM.

OfHOBpeMEHHO C BHIIYCKOM ga (POHT NMEpBHIX napTH# npo-
tusoraza ['OpHOTO pHCTHTYTA BeaaCh janpHedimasn paGora mo

£ro yCOBEpIIEHCTBOBAHMUIO. JIOCKYT, € TOMOMIBIO KOTOPOTO
IpOTHBOra3 NpHKpenJsaca X

JHILY, BCKOpE OBl SaMEHEH Mac~
kot Kymmanra (npesnoKeHHoH
eme B HOsIOpe 1915 T.) (dur. 24
g 25). Bbuia ymMeHbICHA TaKKe

. uz. 24. Mpomusozas, I'oproz0 - Puz. 25. lpomusozas I op-
| unemumyma ¢ waeMox Kyxs 4020 UH-ma ¢ uaesMom Kym-
MaHmd. wanma 8 HademoM sude.

suroTHOCTE HabuBkH. O HAKO saryOHHK H HOCOBOJi 32X HM OblJIH

éme ocrapaensl. IlapTasa TaKHX pOTHBOra30B Obla BHIYIIEHA
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Ha GporT BecHolo 1916 r. mox umeneMm ,macku nprHna OJbAEH~
6yprckoro“. 3To Ha3BaHHE OJHAKO elne He OBIJIO YTBEPKIEHO
ounpasbE0 H NpoTHBOrasoM OJbAEHGYPrcKOTO BHOCAELCTBHA
HasblBa/ACs APYro# nmpoTHBOras, KOHCTPYKTHBHO HMEIOIMHH 60-
J€e pesKHe OTAHYHA OT BhILUIEONHCAHHOIO TNEePBOHAYAJABHOTO
obpasna. o :

Yxe B mione 1916 r. Bo Bpems rasosolt atakm mnox Cmop-
rousio (19—20 mions) BHACHAAACH MOMHAT HENPHTOLHOCTH 060~
ux o6pasnos. Oava u3 AHBHSHI, CHAGKEHHAsi STHMH NPOTHBO-
rasamu, TMOHECJa OrPOMHBEIE NOTEPH, H NpoTHBorase ['opHOro
HHCTHTYTA CIEIIHO NPHULIOCH H3BATH M3 06GpalleHHs.

B oxxoit H3 MMEOMHXCA B MOEM PaCHOPSKEHHH pYKOIH-
CeH-TOHECeHWH O rasomoil arake B Houb Ha 20 uions 1916 r.
HEH3BECTHHIH aBTOpP (MOBHAMMOMY, Bpau) YKasLIBaerT, 4TO BO
BTOPOH BOJIHE HEMIBl NPHMEHWJH KaKyio-TO NPHMECH K XJA0DPY,
H MEeXJAy NpPOYHM JyMaeT, 49TO 3Ta NpPHMECh (Ha OCHOBAHHH
KIHHHYECKOH KapTHHB OTPAaBJEHMS) SIBAAETCH ,IUAHHCTHM Ka-
auem® (7). Hecomuenno, oxmako, 49T0 370 6Bl (OCreH, uTo
OCOGEHHO SICHO BHAHO H3 ONHCAHHA HECKOABKHX CJIYYaeB OT-
paBJIeHHS. :

Kputuxys pasauumbie”06pasisl NPOTHBOrasos, aBTOP Py-
KOMHCH YKashlBa€T NO MOBOAY NPOTHBOra3oB ['opHOro HHCTH-
TyTa:

»OHa (1. . Macka — I'. K1) uMeer Takme oTpHUATeNbHBIE CBOHCTRA, KOTOpbIe
OY€Hb 3aTPYAHAIOT LIMPOKOE MONB30BAHHE €lo: OHA CIOXKHA MO CBOEH KOH-
CTPYKUHH H IIOTOMY TPYJAHO OZEBAETCs, BCJIEICTBHE Yero Tpefyercs MHOro
BpeMeRH, 4TO0b NPHJAAHTBL H OJleTh €e; OHa TsAxkena H MOTOMY TPYAHO B Hefl
xoanth. K HenmocTaTkaM MackH ciaelyer OTHECTH M TO, 4TO MHOTHe 3aGHBAIOT
npoayBaTh ee, HexoTophie MaCKH HMEIOT DeSHHOBBIE OUKH (CO CTEKJbIIIKAMH),
COeJHHERHbIE C HOCOBHIM 3akHMOM. Boabmelt gacTbio IIPH MacKax HMeTca
OTHEJABHO OYKH H OTIAEJAbHO HOCOBHIE 3aKHMEI, nﬂC.TIE;[HHE CHJIBHO CIABJH=
BAWT HOC H NPHYHHALT Goab L

ABTOp PYKONHCH JaJee MHOTOKPATHO YKa3HBA@eT, K 4TO MO
o0LIeMy MHEHHIO JYYHIHMH NPOTHBOra3aMH H3 BCeX HMEBIIHX-
€ B 4HaCTAX HaJ0 CYHTATH NmpoTrHBOras 3eamHckoro-Kymmanra.

»¥npasienne npurna Oapaes6yprckoro A0Aroe BPeMs mHemn-
JAM0CH 3a npoTHBOras I'opHOro wHCTHTYTa, BCSIUYECKH TOPMO3S
IIpO/BHXKeHne TNpOTHBOrasa 3exunckoro. Co cBOeH CTOPOHH
H3oOperatesn u3 ['ODHOrO MHCTHTYTa Je/ald BCE BO3MOXKHOE
Adst IPOABHIKEHHA CBOero nsobperenwusi. HeussectHo, noayun-
JH JIH OHH KakHe-JHOO MaTepHaJbHEE BHITOAB, HO HECOMHEH-

1 ,Ha6xwonennn wax orpasaewHmiMu rasamu B HOWs Ha 20 mioas 1916 r.
nox CMopromsio®, pykomuch (asTop He H3BeCTeH).
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 pasJMyHHIX aBTOpOB) oOpaseln

HO, uTO OHM GbiiH B GoabmoM ¢asope y mpuuua OxbaerGypr-
ckoro. IIpHumHON 3TOrO, MOBHAMMOMY, SBHJIACH HEMOCDEA-
cTBeHHAasl CBSI3h H3oO6peraTeseid C yNpaBJeHHEM TNPOTHBOTA30-
BpM jgeaoM (co 2-M oTienOM YTpaBACHHA TPHHIA Quabpen-
6yprckoro), a TaKxe H TO, 4TO ;
no3jHeHOIHi  yCOBEPIIEHCTBO-
panumii (GOAbuIeH 9ACTBIO 33 &
cuer jeraneii, He OJOOPEHHBIX
YnpasaesueM  NPOTHBOrasoB,

Ao

O6plT HAa3BaH HMMEHeM TIpHHIA
Ouapaea6yprekoro, npuieM Ko-
poOKa NpOTHBOrasa ykpamanach
COOTBETCTBYIOIHMH BEH3EAMH.
[Iporusorad ,npusna Oub- .
AeH6yprckoro®, HHaye Ha3bHBaB- AT = AR T
mmiicsi mEOTAA ,[ 0pHOrO 06pas- ' A
ga“, npejcrasas] 0000 MpH-
60p, COBEpUIEHHO HE MOXOXKHH
HA TepBOHaYa/JbHHIH 0Gpasel
,Topuoro mHcTHTyTa“. OH CO-
CTOSIN M3 TJIOCKO-OBaJbHOH KO-
po6KH C NPOAOJABLHOH Mepero-
POAKOH BHYTPH H C JBOHHBEIM
nEOM. B xopobGke HMeJIHCh TpH
orsepctua  (¢ur. 26): oaHo
BXOJHOE s MOCTYNJAEHHS BO3-
Ayxa, CHaOxEeHHOE BABIXATEJb:
HBIM KJalaHoM, BTOpPOE OTBep-
CTHE COEJHHAI0 KOPOOKY C uije-
MOM H Tperhe (CHH3Y KOPOOKH)
ABASNOCH BHIXOZHEIM. K3 Hero
BHIXO/AUJ OTpaboTaHHEIH BO3AYX.
310 OTBEpCTHE CHA0KEHO BHI-
anixaTeapubM KiaanagoMm ! [1po-
THBOras CcHapsixkajcid CMecChio

['opHoro HHCTHTYTA (HanﬂHH{)ﬁ Duz. 26. Yepmesic KOPOOKE KAANAH-
H3BECTBIO C YyrieMm, yke WpH- E‘;m ”Fﬂmﬁ;‘”“s‘;i "P”g?ﬂg@f““

npas.iex npunga Oavdenbype-
roTosaeEHbIM 10 cniocoby H. L. ¢K020). |

3e/HHECKOr0), mpHUeM Crnoco6
CHAPSIKEHHS B pasHbIX NapTHAX OB DPas/AHIHBEIM, B onuux

1BI0) e e e s

1 C60pHHK TeXHHYECKHX YCAOBHil, HHCTPYKIHH H METOLOB HCCAEeOBaHHS
HDOTHBOIA30B H WX wacreii H HACTABAEHHH HO NOJAB3OBAHHIO NMPOTHBOra3aMi.
on pen. npod. I'. B. Xaonuna, Merporpaa, 1917, ctp. 92. \
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' _ﬁaqa mpaﬁxn mpnmﬁnachymex, BTOpAs m-n---
CMeChIo Y € paTponHO# m3secrpio. M, makomen, GBlaH TPO-
- THBOTA3Hl, CHAGKEeHHBE TOABKO yrJEM, T. . NPUHIHUMIHATBHO
coBEpmenEn me. oTaMYABIIHECT OT npomaarasa 3e/AHHCKOTO.
M Kuaanaauoe pacnpe-q ol
e.genne JBIXaHHS Andi
3TOM npdmanraae Bsn-
TO IHEJHKOM H3 MpO-
THBOTa3a Apmoncxn-
ro (cm. Huke) M COCTO-
470 H3 uann:,momlﬂux
NJACTHHOK, TNPHKHMAaB-
mEXCH K My(hTOuKaM,
cHAaGXEeHHbIM  CBHHIO-
puivMu maibamu. [1po-
. THBOTA@3Hl npuﬂn;a QOuap-
- 1eHOypPrcKoro 6H.nﬂ'
H3bATH BMeCTe C mpo-
rHBOrasaMa  [OpHOTO

1916 r. mo mMpHYHHE HE-
'COBEpUIEHCTB  KJaamaH-
HOT'O yc-rpoﬁc'rna. dak-
THYECKOH XKe npnquunﬁ

H3BATHS ABHIOCH OOIIe-
CTBEHHOE HeJoBepue K

HCXOAHBIUAM H3 YpaB-
aennst npuHna OJpleH-
6yprekoro. [lporusoras
‘npusna  OapaeHOypr-
cKOrO  HW300paxeH Ha
bur. 27.
, Kak yxe ynﬁ&ﬂna-.
J10Ch, 4acThb MPOTHBO-
rasos npuHua | IbIAEH-
. ®uz 27. OOwuil 6ud upomnmmaaé GYDrcKOro 6”“‘“ Hano/-
A SN / Fopuazu o6pasya. ! HEeHa TDJ'IbKG amunapn-
Y BaHHBIM ymau, H3ro-
T mﬁmu no cnocoly 3enuucmru. Vicnpo06oBaB TakuM 00-
oM caMble pasHooOpasHble KOMOHHAIHH H TOTeprnes paj
ﬁgq, C/AHIIKOM OYEBHAHBIX, Ynpasaeuue npunna OJjpaes-
ObLLIO TPHHYXKAEHO TNepeiiTd Ha YrOJbHbIH 110-
- 3eaHHCKOro, ¢ uumpuu B TeUEHHE Troja BeJach

’ v’

MHCTHTYTa B aBrycre

 CPeACTBAM 3amUTH,



T T

J0 3TOr0 OTKpHITas 6opp6a, NPHYUEM B YHCIO NMPOTHBHHKOB
3eJHHCKOr0 yIa/l0Ch BTAHYTH 44acTh €ro KOJJEr H Jaxe yye-
HUKOB. [lepexon Ha morsoTHTenb 3eJHHCKOrO OB CHEJAH HE
Oe3 ymepb6a IJ TOJABKO elle HaJaKUBAIOUIErocs IPOH3BO-
<TBA aKTHBHpPOBaHHOTO yras. B xkonnme mapra 1916 r. ¥Ynpas-
jgeHne mnpuHna OuabneHOYPrcKoro pemuaIo MPOCTO-HANpOCTO
U3BATH H3 3amacoB 3eJHHCKOTrO NOJOBHHY BCEro yris, npex-
Ha3HAYEHHOr0 JJf CHaps KeHWsi NMapTHH €ro mpoTueorasoB. O
HeoOX0AMMOCTH oOOecnevyeHHs 3amaca yras [AJs CHapsIKeHHS
KOpo6OK 3eJHHCKOrO MHOIOKPAaTHO HAaNOMHHAJOCH H3 CTABKH
(HawaJbHHK reHepaspHOro mraba reHepaa AJekceeB) H 0CO-
OeHHO OT HayalbHHKA IO YCTPOHCTBY H cayxbe BOHCK reHe-
pana Kamenckoro. Cocrosimuii nas NOPY4YeHHH TPH NPHHIE
OuabpendyprckoM redepaa Peficc ormpaBun renepanay Kamen-
ckomy Oymary !, coaepixaHHe KOTOPOH CBOZHTCS K CaAeAyIio-
meMy: |

,TToMumo 3axasa 400000 nporusorasoB 3eanHckoro Ymnp. Oapfena (rax
Ha3. Ynp. npuaga OabaeH6ypPrckoro) NPHCTYNHAO K HA3rOTOBAEHHIO 3 MHI-
AHOHOB PECHHPAaTOPOB ¥a, T. e. H3MeHeHHoro ofpasua I'opHOro HHCTHTYTa,
1I0YeMy YnpaBiaeHHe NPOCHT PacmopsaiHThCA JaBaTh 3eNHHCKOMY TOJABKO MHO-
XOBHHY BCEX 3allacOB aKTHBHPOBAHHOI'O YIJS.

Jlaa Toro, 4To0n He NMOAY4YHTh OTKa3a (K STOMY BpEMeHH aBTOpPHTET Ymp.
Ouabnena crosn yxe BecbMa Hu3k0—H. P.) B sroil Gymare HaMekanoce, 41O
6yaro 6 B MPOTHBOrasoBoM OTJele BupaGoTaH HOBHIH OGHCTpPHIE cnocob
AKTHBAIIHH yrida®.

[Iporusoras tuna ['opHoro uuctutyra H npuana OJabiaeH-
OyprcKOro MOXEeT CJAYKHTH KJIaCCHYECKHM INPHMEpOM Hepsl-
JHBOCTH W 0€30TBETCTBEHHOCTH H3006perareneil ¥ B ocoGeH-
HOCTH INpONAaraHJHpOBaBUIEr0 BSTOT NPOTHBOra3 YipaBiaeHus
Oubpena. CpenaH oOH Obla  KpafiHe rpy6o (3a HCKAIOUEHHEM
nocaenuux napru#). Hocosoit 3axuM B nepeeix o6pasnax sB-
JSIICS HACTOSAIHM CPeACTBOM MHKBH3uIMH. [locae kopoTkoro
npeObiBaHKks B NPOTHBOrase Ha HOCY OCTaBaJHCh OGarpoBhIe
clIelBt OT PU(MJICHBIX METAJIHYECKHX IIeK 3a)KHMa, HA KOTO-
pHe JeficTBOBaJja CHJBHAA CTaJbHAasd MpYXKuHa. 3aryOHHK H3-
rOTOBJSJICA M3 YEPHOH pesHHBl (Y4yTh JM He M3 KaJOWHOH) M
ero Obl0 HenmpusaTHO 6partk B por. [lomo6Gueie npucnocoGae-
HHfA, HMeBIUHeCH B AHIVIHACKOM H 0CO0OEHHO aMepHKaHCKOM
IIPOTHBOrasax, BHIIJSAENH COBEPHIeHHO HWHaue. AMepHKaHIH
V4JH BO3MOXHOCTH UYBCTBA OPE3rJIMBOCTH Y COJIAAT MPH NOJb-
30BaHHM 3aryGHHKOM M HAHOCHMUKOM H H3rOTOBJSJIH 3TH Je-
TaJd U3 Oeso# Gsectsiiedd pesunsl. B 0oCOOEHHOCTH K€ MyuH-

1 1 anpens 1916 ., Ne 22584.
4 Oégﬁ Owepk pa3sBMTHA PYCCKOr0 MPOTHEOTAsa. 40



TeNBHLIM OBIJIO I10/4b30BaHHE NMPOTHBOrasoM I'OpHOTO HHCTH-
TYyTa H3-3a BHINEOTMEUYEHHOIrO CAHIIKOM O60JbIIOrO CONPOTHB-
JeHHs Awnxanuio, Eakas nelib, IONajaoilas B AbLIXaTeJbHBE
NyTH K rJasa, yCHAuBaja oOliee HENPHATHOE BeYaTJeHHE Npe-
6xBands B IpoTHBOrase. Bosayx, moctynmamomiuid H3 KOpoOKH,
ycnmesaa B HEH 3HaUHTEJABHO HarpemaThcs (6aarofaps pasorpe-
BAHMIO MOIMOTHTEJBHOH MacChl), TaK 4YTO yXKe OJHO 3TO BbI-
3bIBAN0 TSKEJ0€ OLIYIIeHHe AYXOTH. :
[lo caoBaM yuacTHHKOB caOuitu#t 1916 r. 6O OTMEYeHO
HeCKOJbKO CJAydYaeB, KOTJa BO BpeMs Tra30BbIX aTak KOpoOka
NMpPOTUBOrasa BCJAEJCTBHE BCIYYHBAHHA M CNEKaHHsI MacCChl BHe-
8amHO Jonanack 1o mBYy ¢ OoapmnM mymoMm. Cosaxarte, He
3HABIIHE HCTHHHOH NPHYHHBI 3TOrO ABJEHHSA, NPHIHCHIBAAH Ta-
ko#i addexr AeficTBHIO HEMENKHX ra3os, 49TO CJAYXKHJAO MOBO-
IOM NOJHOH MOTEePH aBTOPHTETA 3aUMTHHIX CPEACTB B apMHH.

lipyrae cyxue mpOTHBOTa3bi

JlurepaTypa H AOKYMEHThi YKa3blBalOT Ha CYyILIEeCTBOBaHHE
LEeJ0ro pAjia NMpeANoKeHHH CyXMX NMpOTHBOTasOB Kak CO CTO-
pPOHBl YVUEOHBIX 3aBejeHHH, TaK H OT OTAGNbHBX JHul. XOTs
HEKOTOphi€ M3 3THX IPOTHBOrasoB ObIMM HHUCKOJABKO HE XYyXKe
nporusorasa ['OpHOro HHCTHTYTa, a B JETausix Jaxe OblIH
3HayuTeJbHO 6OJee NPOAVMAaHH MO CpPaBHEHHIO C HHM!, 3TH
NPOTHBOra3sl He OBIM MPHHATHL Ha BOOpPYWkEHHE, TaK KaK
Ynpasaenue npunna OapaeHOyprckoro BHOJIHE YIOBJAETBOPH-
JIOCh OTPHUATEJBbHBIMH OT3HBAMH O HHX CO CTOPOHBI  JKCHe-
pHMEHTaJbHOH KOMHCCHH. [IpuuunOfi HEycnexa STHX NPOTH-
BOTA30B SBJASIOTCS HE CTOJBKO MX HEJIOCTaTKH, CKOJBKO TO
006CTOSTEALCTBO, YTO HX aBTOPH He HMEJH KacaTeJabCTpa K
oNIpEeAepHKalHM BaacCTAM®,

MOCKOBCKOE BHICIIEe TEeXHHYECKOe YUHJIHINE elle OCEHbIo
1915 r. npeANOKHAO NOINJIOTHTENBHYIO Maccy, COCTOAILYI0 H3
-usBecTH (MOBHAHMOMY, TaKikKe HaTPOHHOH); BIOCAEACTBHA K HEH
ctaja fo6aBasThCA yroJe. Macca sTa HECKOJBKO OT/AHYaNaCh OT
noraotuTeada [OpHOro MHCTATYTa, TaK KaK MO CBHACTENBCTBY
O4YeBH/ANEB KOPOOKHA, HANOJAHEHHEIE €10, He MPeACTaBAsaH 00Jb-
WIOr0 CONMpOTHBJAEHHs Abixauuio. [IpumeprHo B okTsabpe 1915 r.
noktop Borosapos CKOHCTPYHPOBAJA OPHTHHAJIBHYIO KOPOOKY
Jasi mMaccel MOCKOBCKOro TexHHueckoro yduanmia. OcobGen-
HOCTBIO 5TOH KODOOKH SIBWIHCh JBa MAacJAIHBIX (BepHee TIJH-

! Ynpasnemne npunna Ouapaes6yprckoro Bech CBOH - mocnenmmii o6pasen
IPOTHBOrasa IOCTPOMJIO HA 3aHMCTBOBAHHAX AETAJCH H3 NpEANOIKEHHBIX JAPY-
THMH YYpexIeHHAMH MPOTHBOra30B.
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IEePUHOBHIX) 3aTBOPA, COCTABJSIOMMX KJAATNAHHYIO CHCTEMY
pacnpenesnenust jAwixamus. HcnbiTaHus STOrO  NPOTHBOrasa,
CHAGXKEHHOTO 3aryOHHKOM (Tak -
XKe Kak u y mporuBorasa Iop- -
HOrO MHCTHTYTa), AaiH B 00-
IMEeM YAOBJIETBOPHUTEJbHLIE pDe-
3yJABTATH B OTHOILUEGHHH HaleX-
HOCTH TMNPOTHBOrasa M OTHO-
CHTEJAbHOH JIETKOCTH JBIXaHHSA
B HeM. OjHaKo rpoMO3JAKOCTh
KOpPOOKH H CJOXHOCTH €€ KOH-
CTPYKUHH 3aCTaBHJIH 0TKa3aThCs
OT MAacCOBOfO  H3rOTOBJEHHA
nporuBorasa. Hackoabko MHE
H3BECTHO, NPOTHBOras AOKTOpa
Boropapoea siBiasieTcss EeAHHCT-
BEeHHBIM 006pasunoM B MHpPE, B
KOTOPOM OBLIA NPHMEHeHbl XKH I~
KOCTHBIE KJanaHbl, 0€30TKasHO
pafoTaBuiMe Jaxe TMNpH TOpH=
30HTAJNBHOM MOJOXEHHH KO-
POOKH. '

Caenyer ynmoMsiHyTh TaKxke

O NPOTHBOra3soBOH Macce, npeju-
JOXKEHHOH TPHMEPHO B TO Ke
Bpems (1. e. k 3ume 1915—
1916 rr.) JIOHCKHM NOJHTEXHH~ .
YeCKHM HHETH'I;}FTDM. OTa Macea 5. g9 Raeropodhiud #oudon
cocTossa H3 /5 CYXOH NOUBBL npog. A. I1. [locnesosa (nadesanue).
u %/, rameHoil usBecTH. CKOH-
CTPYHPOBaHHE{ HA OCHOBE 3TON MaCCHl NPOTHBOras, INpeaaOKeH-
HE npod. APUHXOBCKHM, NpeacTaBast co00i0 MHONOKAMEPHYIO
KOpO6Ky, CHaOXEHHYIO KJalaHaMH, CKOHCTPYHPOBAHHBLIMH MO
npeanoxenuio npod. Beassckoro. OHH NpeAcTaBasIH COOO0IO
CAIOASIHBIE HJAH UEJAAYJAOHIHBIE KPYKOYKH, J€XKallue Ha CBHH-
noBbix mMydroukax. [IporuBoras He Obln NpHHAT DKCHEPHMEH-
TalbHOH KOMHCCHeH, KJanaHbl K€ BCKOpe OblIM HCNOJAL30BaHH
Jia npotusorasa npuHua OuabaeHOyprckoro, AsajoBa H Jpy-
rax o6pasuos.

[ToMuMo 3TOro pasidyHbie KOHCTPYKIHH MNpeAtaraluch H
ApYTUMH yuyeHnMH. Cpeau sTHX NPeAJOKEeHHH HAJ0 OTMETHTH
macky npod. IllateprnkoBa, XOTd H He YJIOBJETBOPABIIYIO
HeOoOXOHAUMBIM TpebGoBaHHAM, OHAKO CHIFPABIIYIO NOJOMKHTEAb-
HYIO POJIb IIPH HCNBITAHHAX YIOJBHOTO TIPOTHBOrasa 3eAHHCKOrO.

Hano yxasath Takke Ha KHCJAOpPOAHBIA npubop, .CKOHCTDPYH-

4% e o 51




Flonannuﬁ npod. A. Ipeanoxenue

[TocnexoBuiM!, 3TO : H. . 3eaun-
THNHYHBIH KHCJAOPOA- ; : CKOro
Aeid npubop C pere- N ficy vril s

HEpATHBHLIMH MATPO- " ar it

HafIH, HanoJHEeHHBIMH - ca pasHoobpas-

okcuautom. On crab- . HBIX KOHCTDYK-

xanca mackoi Kym- = nui MpoxojauJia

MaHTa. JTOT NpHGOP HHOTAA AJMHTE/b-

6w/ NPHHAT HA BO- HEIE MCNBITAHHS
B pasiHYHBIX

HAJIb-
OpyXenue CHelHa KOMHCCHSX, 4TO,

HBIX TeXHHYECKHUX
yactell (camep-xHMH- ;IECT}'IEEHO. 3‘&:
i ), Tpocy: | ﬂgE}HEHP{E Eﬁgd
mecTsoBaa A0 KOH- e v ! HE -
6osnee adpodex-
1na BOAHBI H HCIOJb- }1 7 S 1) Lt
30BaJjCs B JaJbHeH- I '\_, g {7 lé ;
[eM HEKoTopoe Bpe- R 4 A ' » IPER
- Jo:xesHoro H.

ma B KpacHo# apMHH

(¢ur. 28 u 29). lli I. 3enunckum

(HBlHE— YJeHOM
AxafeMHH HayK
CCCP), «xoro-

~ ¢

(=T I
Wi [
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Puz. 29. Kucaopodnuii npubop npog. A, I1. Iocnesosa.
O6wan cxema.

phii B Teuemne oceHH M 3uMmb 1915— 1916 rr. mpoxoxux
MHOTOYMCJIGHHBIE MCMNBITAHHA B PAa3JHYHBIX KOMHCCHAX H IO
KpafiHell Mepe JHIIb mocje AecATH OQHIUaIbHBIX HCHHITAHHH,
nakoHen, 6uia ogobpen B despane 1916 r. Gaaromaps HacTof-
TeJBbHOMY BMENIATEJbCTBY pAfa OpPraHH3aIlHA. s
Eme B mone 1915 r. H. A. 3eauncxomy, paboraBmemy B
tTo Bpemsi B [lerporpage 3asexytomum LleHTpasbHO# nrabopa-
. TOpHel MHHHCTepPCTBa (PHHAHCOB, MpPHUILLIA MBIC]b HCMOJbL3OBATH
yroap Aas lejei samuThl OT ra3oB. CompHKacagcb mo pomy

1 Hacrapnenne K nOab30BAHHIO KHCAOpoaHbM npHGOpom npod. INTocnenosa,
Merporpax, 1917, cu. taxke COOPHHK TeXHHYECKHX YCIOBHH H METONOB
HCCHE/IOBaHKS NPOTHBOra30B M HX yacred mox pex. npog. I". B. Xaonuna,
1917, crp. 114—138, ‘
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cBOeit JAesTeNBHOCTH C NPOU3BOACTBOM CHHPTA, B KOTOpOM
yroab C AABHHX NOP NPHMEHsSJICH A/ OYHCTKH ChIpUA, e
3eJUHCKHII HMEJ B CBOeM pacrnopaXeHHH pa3JH4YHBIE CODPTa
yrJeil M, MOCTABHB COOTBETCTBYIOUIHE ONBITE, OOHAPYKHI,
4TO yroab AEeHCTBHTENLHO SBJASETCA MOIIHBIM CPEJACTBOM IS
[IOTJIOIIEHHS SAOBHTHX rasos. B 0COOEHHOCTH XOpOIIHE Ka-
yecTBa B 3TOM OTHONIEHHH TOKa3aj YroJb, TAaK HashbiBaeMblh
,OXHBJAEHHBIA®, T. €, TMOJBepPrmiuiCid BTOPHUHOMY. 00xKHury,
[oC/Ja€ TOro, KaK 3TOT YroJb yike MCIOJb30Ba/Ca A5 O9HCTKH
cnupTa. ;

O ToM, xakum 00pasoM BO3HHKJIA MHICAb 06 yrie Kak
CPeACTBE 3aIUTHI OT Tas0B, H. JI. 3eamHckuii pacckashiBaet!:

» B nauame sera 1915 r. B CaHMTapHO-TEXHHYECKOM OTAeNE Pyccxoro
TEXHHUECKOr0 OGINecTBa HECKOJbKO pa3 paccMaTpPHBAJCA BONPOC O Ta3oBBLIX
atakax HenmpuaTteis H mepax GopeObl ¢ HEMH. B OQHIHaIBHBIX cO00IIeHHAX
¢ gporTa MOAPoGHO ONMMCHBAjJACh OOCTAHOBKA rasoBBIX aTaK, CaAydaH nopa-
WEHHsI OT HHX H HeMHOrOYHCIEHHbIE CHY4YaH CHaceHH:A COJNJAT, EEIGII.HBIHHXCFI
Ha nepenoswix nosuuuax. Coo6manocs, 910 Té OCTABAIHCH B IKHBRIX, KTO
nprnéeranr K TakuM HPOCTHIM CpeAcTBaM, KaK AbIXaHHe Jepes TPAINKY, CMOTEeH-
HYI0 BOAOH HIH YPHHO{i, HAH JIHXaHHE 4EPe3 PBIXAYIO 3eMII0, IIOTHO Kacaich
ee pToM M HOCOM, WM, HAKOHell, CliacaluChb Te, KTO XOpPOINO MOKPHBAX roa0=
BY IIHHENBIO M CHNOKOIHO Jexkan BO Bpema Ta3OBOH aTakH. ITH NpOoCThie
NpHEMBI, CHacwxe OT YAylleHHs, NOKa3biBajH, 9TO B TO Bpemd, MO KpaitHe#
Mepe KOHIEHTpalHs ra3oB B BO3jyxe Oblia XOTi H CMEPTEJbHO sI/I0BHTOH, HO
BCE e He3HAYATETBHOH, Pa3 MOXHO GbLIO CHACTH Ce6A TaKMMH NPOCTHIMH
CpeAcTBaMH.

Oto0 nocienmee 06CTOATENLCTBO NPOH3BEA0 Ha Hac (OiblIOE BIEYATICHHE,
u obcyxknas 3aTem BONPOC O BOSMOMHHLIX Mepax GopbObl ¢ rasoBBIMH araka-
MH, MB PeIUHAH HCHPOOOBATL M NPHMEHATH TAXKe IPOCTOE CPEACTBO, nekcT-
BHE KOTOPOro Gmisio Gbl BHOJHE AHAJOTHYHO JEICTBHIO MATEPHH COMIATCKOH
WHHEeAH HAM rymycy nousw, Kak B TOM, TaKk H B ApYroM Ccrydae AJOBHTHIE
BellecTBA He XHMHUYECKH CBA3BIBaAHCh, 4 NOrIOMAAHCH, HIH ancopbmposa-
JHCh WepCThbio ¥ NoyBOM. Takoe cCpeiCcTBO MBI AyMalH HaiiTH B ApeBeCHOM
yrae, kosddunnent ancopbunn KOTOPOro Mo OTHOIIEHHIO K MOCTOAHHBIM rasas,
KoK 9TO M3BeCTHO, MHQro GOJbLIHMH, 4e€M JJIA MOYBH".

[TpenBapuTeabHbie ONBITHI € yrieM ObliH NPOH3BENCHE B
na6opatopun MunncrepcTBa (umaHcoB. B mycToil KOMHaTe
CXKHMIanach Cepa,»H KOTJa KOHIeHTpauHs CepHHCTOrL rasa zoc-
THraJia BEJHYHHEI, TIPH KOTOPO# B KOMHATY HEBO3MOMKHO GBIIO
BofiTi 6e3 mporuBorasa, B Hee BXOJAMJH JIOAH C HAAETHIMH
Yro/BHEIMH pecnupaTopaMi (HOCOBOA MJAATOK, B KOTOPOM Obix

1 Mpo¢. 3eamuckuit m Caankos, Yroarb Kak NpPOTHBOTrd3,
Ierporpaa, 1918, cTp. 4 n J.
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3aBepHYT 3epHEHHI{ yroab). BuaI0 TOYHO yCTaHOBJICHO, 4YTO B
TaKO# HeBHHOCHMOH aTmocdepe ,AHlIa Yepe3 pecrmupaTop*
MOHO GBIIO OCTaBaThCHA .B TEYEHHE MHOTHX MHHYT H A0 mO-
Ayuaca, HE WCTBITBIBAS HHUKAKHX HENPHUATHHIX OULYIIEHHE'.
KoHe4yHo, XOpOIIHe pe3y/ibTaThl KOHCTATHPOBAIHCDH JHIIbL TOT-
na, xorja Oblia BHoJHE OOECnedeHa repMeTHUYHOCTh MNpH/Iera-
HHUS K JHIY TAKOTO HMIPOBH3HPOBAHHOrO MPHCHOCOOIEHHS.

B mioge 1915 r. H. JI. 3eauHcKkH#t Bnepshle XOJOXKHJA O

HaAliIGHHOM MM CpeACTBe Ha 3aCelaHdH NPOTHBOrasoBOH KO-
muccuu npu Pycckom rexnuueckoM obmecrse B [lerporpaxe
(8 CoasiHoM ropoake), a 12 aBrycra OH yxe BBICTYIHI C c000-
nieaueM o6 yrje Ha 3KCTPEHHOM 3ace]aHuH IJKCNepHMEHTalb-
HO#i KoMuccHH B Mockse. B cBoem coobuwenun H. JI. 3exaun-
CKH#l YKa3hlBaJ, 4TO 3alIUTHOE NEHCTBHE YIJis ABJAsSETCH YHH-
BepCaJbHEIM M K TOMY e yroab umeercss 8B Poccuu B BHOJIHE
AOCTATOYHOM KoauuecTBe. KomHccHa pelmidaa HeMmeAJNeHHO
NPHCTYNHTh K HCIBITAHHAM yIas®.
 Tlepsoe mcmeiTaEue OblJIO NpousBeneHo 12 aprycra B Kame-
pe, cojepxkauieit ¢ocren B konueHrpauud B 0,01% npamo Ha
moAsx. Okasanoch, YTO NPH 3aNOJHEHHH HEOGOJBUIOrQ NHIHAA-
pa wmacku Tphuguna (8 cx JJHHOA W 5 cM B TONEpPEYHHKE)
3epPHEHBLIM YIDJeM MOXKHO OCTaBaThCsi B Kamepe ¢ HajeTod mac-
‘xo#t 15 muu. u GoJee, He omymas Qocresa.
13 aprycra auem B Mockee Bo 2-# T'pagckoi GoabHHIE
OBl MOCTaBJeH onblT Ha cobake. Ilocsexnssi ¢ HaAeTOH yroib-
HOH Mackofi GLJIa NMOMeUeHa MoJ OO0JbIIOH CTEKAAHHBIA KOJIO=
xoa (emkocTio B 50 .2) B armocepy ¢ comepxanuem 0,1%
docrena. Cao#t yruasi uMea 15 ¢ AAHHLL H 5 CAM B MOTIEPEUHUKE,
Cob6aka Haxojuaach B Kamepe 23 MHH. H HE TOJBKO OCTanaCh
XHBa, HO M HE IOKa3aja HHKAKHX TPH3HAKOB YXYyAIIEeHHA
CBOEro COCTOAHHs. Pe3yabrarsl 060HX HCHLITAHHA ObliH XO-
JIOKEHBl Ha 3aceJaHHH DKCHEPUMEHTA/NbHOR KOMHMCCHH BEUEPOM
13 amrycra, rae H. JI. 3eaumHCKHH NpeABapuUTeNbHO CHAEJaX
6oap1IOH AOKAaN 06 yrae W ero CnocoGHOCTH aacop6HpPOBATH
ra3sl. TakuM 006pa3oM, OCTABalOCh TOJNbKO J0Kas3aTh CNOCOO-
HOCTB YIVIS 3ALHINATE OT YAVIUIMBBIX Fa30B B KOHUEHTPAUHUIX,
NpEMeHseMBX Ha (DPOHTE, ¥ OAHOBPEMEHHO BHPabOTATH CHO-
€006 npaKTHYECKOro NPHMEHEHHs Y.

Jlaabuefilie UCOBLITAHUA YIAs NPOH3BOAH/IHCH B KOMHCCHH
NOBOABHO MHTEHCHBHO. ¥Yroab wucneThiBaaca 14, 18, 22 u 27
asrycra. Bnasare onuiTH NPOH3BOAMAUCH (B KAMEPE C XJOPOM
H docresom) ¢ MaabMHE YroJbHeiMH (QHAbTPaMH. B HOCOBOM

* 1 Tlpod. Beamuckuit m CaAMKOB (cu. CH. HA CTP. 53).
uer Paiickoro (cm. cH. Ha ctp. 26). .
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TI1aTOK MOMELIAACs Yyroab CJAOeM TOJLIHHOH B 2—3cx u Takoe
npucroco6aenne MPHKAAABIBAIOCH K auny. Jlas aTOR xKe neau
#CNOJb30BaJaCh MapJeBas Macka, Mexnay CJAOIMH: KOTOpPO#’
nomeniancs caofl yras B 2—3 cae.Tonmunoi. Okasanoch, 4TO
Jlaxe TaKWe TPUMHTHBHbIE NPHUCIOCOO/EHHs 3alHUIAIA B OCO-
GEHHOCTH MPOTHB XJI0pPa B TEHYEHHE HECKOJBKHX MHHYT (oxuu
pas no 6 MHH.); Gbl10 Takxke 3aQHKCHPOBAHO 3SAIIHUTHOE aeucT-
‘BHE NpH MaJblX KOHIEHTpauusx Qocrexa (0,001—0,005%,).

3paunTeNbHO 0OJblIe#l MOIHOCTBIO 00JagaAd yroJbHBIE
HuABTPHI, €CHAH HECKOJbKO OOJblIee KOJAHYECTBO YI/s IHOMe-
af0Ch B UHJAHHADPN 3 xecTH. IIpH 3TOM npuUBeJCHHBIH BhIIE
pe3yAbTAT ¢ HHAMHIAPOM OT MAaCKH TpPBIHAHHA ABJSAJCH HAHXYX-
mum. upameapo: ke pasmepamu 12X 10 ca, HanoJHEHHBHIE
yrieM, N0o3BOJAfAIH HAXOAHTHCA B KaMepe C 0,069, xnopa B TE-
yegue 8 MMH. H [OCAe BTOro eile npu AgodaBke B Kamepy
<ocrena 0,02%, B TeyeHue 2,5 MHH.

Eme Jayume samumand UHAHHAPE pasmepom 18 X8 car.
[Ipy HenbITaHHAX 22 aBrycra OAMH H3 Y/J€HOB KOMHCCHH 0CTa-
BaJcsl B Kamepe ¢ cozepxannem 0,018°/, docrena, samumeH-
Hblfl TakaM wuauEgpoM B Tedenne 10 mun. OxHamo caydadHOe
HecyacTHe, MpOMCLIeIIee BO BPEeMs 5TOr0 ONBITA, NPHBEAO K
TOMY, UTO KOMHCCHS JaJa B KOHLUE KOHLIOB OTPHLATEIBHOE
cyxaenue 06 yrae. [leqio B TOM, 4TO NOCJE BEIXOJa H3 Kame-
pHl  SKCHEPHUMEHTHPOBABIIHHA MOUYYBCTBOBAJI HEJOMOTraHHE H
3a00Jses HAZoATO. D10 OLIO NPHIMHCAHO OTPaBJAEHHIO BCJAEICT~
BHE HEJO0CTATOYHOTO 3allHTHOrO AEHCTBHS YIJs, B TO BpeMi,
KaK BHHOH B3TOro BeposaTHO OHLJIA NPOCTO HErepMeTHYHOCTH
Macku. Beio Takike obOpaimeHo BHHMAaHHE HAa GOJbBIIOE KOJH-
YEeCTBO MEJAKOH yroJibHOH TbIJIH, KOTOpas IOnajaer B JABIXa-
TeJbHBIE NYTH NPH AbLIXAHHH Yepe3 YroJabHblH (HABTD.

Kommecust JokaajbiBaia oOmeH MeAHUHHCKOH KOMHCCHH
1 cenrabpsa: :

JEcim BOmpoC O MAaCKax-MpOTHBOra3aX MOKDBIX MOMET.CUHTaThCA IOYTH
BHIPEIIEHHABIM, TO O MAacKaX-IPOTHBOrasaX CyXHX NpHXOAHMTCA CKa3aTh Kak

pa3 o6parsoe. CYXHX MAacOkK, KOTOpbie MOrMH Ob 1O JelCTBHIO pPaBHAThCA
€ MOKDHIMH, mOKa Hertl,

OaHako yke uyepes TPH AHA JAajbHEHLIMe HCMOBITAHHST YIas
CHOBAa YKasaJM Ha €ro MCKJAIOYHTEIbHO BHICOKHE 3aIHTHLIE
cBOMACTBA, W BOMpPOC 06 ONEHKe yris BCIIBLI CHOBa. Mmmiua-
TOPOM STHX HcneiTanuii Gein npod. lllaTepHHKOB, MPENIOKHB-
wui cBO# coOcTBeHHH# oOpasel, MacKd, TFepMETHYECKH 3a-
KpHIBaBIIEA POT W HOC H CHAGXEHHOM KaanaHaMu. Biwixareab-

1 QOruer Paiickoro (cM. cH. sa crp. 26).
' 85



Hblli KJanaH cBoeit macku npod. lllateprunkoB coeawHus ¢ NO-
MOUIbIO CTEKAAHHOH TPYOKH ¢ Oy THLIbIO, HanoaHeHHOH 1500 cu®
yras. [Toapsysace atuMm npucnocobaenunem, npod. lllarepuukos
ocraBajcs B Kamepe c coaepxkanmeMm 0,075%, xJ0pa B TeyeHHe
20 MuH. H, HE BBHIXOAS H3 KaMmepHl, emie 40 MuHH. nocae gobas-
AeHus B armocdepy eme 0,075°%; xaopa m 0,025%, ¢ocrena.
9T0 OblJ HCKAIOYHTEAbHBHA N0 YO AHTEebHOCTH OMHBIT AJAS TOIO
BpeMeHd. Hu OaMH H3 HCOBITAHHHIX A0 CHX TOP NONIOTHTENeH
He naBaa nojAcOHoro addexra. dkcnepumenTanpbuasgs KOMHCCHS
nocnelln1a U3MEHHTh CBO€ NepBOHAYAJbHOE MHEHHEe H KOHCTAa-
THpPOBaJa B CBOEM pelieHHH OT 8 ceHTsbps !:

,OnptTel B gaGopaTopuH in Vitro NOKasslBawT, 4TO yroib SBJAETCH XOpO-
IIHM TOTJOTHTEJEM HAOBHTHX ra3oB (Xx7opa m docrena), a onsiTh in vivo
Ha JXHBOTHHIX H JIOJAX CBHAETENbCTBYIOT, 9TO B34ThlH B JOCTATOYHOM KOJIH -
4YecTBE Yroib NpeloXpaHfeT OT OTPaBJAEHHH Jaxe NPH 3HAYHTENbHBLIX KOH-
UEeHTpanMAX Ha3BaHHBIX rasos (xaopa no 0,1%, u docrena go 0,025%).

Cnoco6HOCTb~yraa NOrAOIIATh BCE Trasbl, €ro JAeuieBH3Ha, H300HIHE B
JOCTYNMHOCTh 3aCTaBNA0T o0paTnTh Ha Hero ocoboe BHHMaHHE, 0COGEHHO NMpPH
3amHTe OT SJOBHTHIX ra3oB 3HMOH", -

KomuccHst TIpHHSiIA TAKXKE NMOCTAHOBJAEHHE 00 OOGDbSIBICHHH
KOHKYPCa HA KOHCTPYKUHMIO NMPOTHBOrasa AJjsi HCNOJb30BaHHS
yras ‘u nopyunaa M. H. lllateprnkoBy BeIpafoTath yCJAOBHA
koHKypca. 11 centsnbpsa OOuwaa MeqHUHHCKAas KOMHCCHS OH0G-
pHJa 3TO peIIeHHe. |

JanabHedmue OnbITHL ¢ yIJIeM, OJHAKO, CTaBHJIHCh peaK
(11 cenrsa6ps, 18 ceursabpas u 10 oxta6ps). B 3Tux oneTax
npuHuMaJn ydactue M. H. IllarepnukoB u ExoBa ¥ TOJABKO
OAHH pa3 cekperapb komuccuu Paiickuil. BulIO BHACHEHO, UTO
yBeJHYEeHHE O0beMa YyroabHOro (HJAbTPA INOBHINAET €ro 3a-
IIHTHLIE CBOHACTBA, OJHAKO 3KCHEPHMEHTAaTOPhl HATOJAKHYJIHCH
3/leChb HAa 3aTPYJHEHHE, NMPENsTCTBYIOLIEEe yBE/JIHYEHHIO 00bema
GuabTpa BHIE HEKOTOPOro Ompeje]eHHOro npejena. Jleao B
TOM, YTO KOIJa Macka He CHaGXKeHa KJaNnaHaMH, TO yBeJHueHue
o6bemMa KOPOOKH NPHBOAMT K BO3PaCTAHHIO TaK HA3bIBAEMOIO
»BPEIHOrO NPOCTPaHCTBA ", 3aTpyAHsIomero asixanne. Heemorps
Ha OYEBHAHOCTB BBISHIBAEMOro 3THM 3(dexra, SKCNepHMeH-
TaTOPHl He JaBajH ce6e OTueTa B CEPbEe3HOCTH BJHAHHUA 3TO-
ro ¢axrTopa Ha COCTOsIHHE B NPOTHBOrase H NPHIHCAJH 3aTPY I~
HEHHE JbIXaHHS NPH yBEJIHYEHHH ob6bema (QHABTPA yBJAKHE-
HHIO MapaeBOH NPOKJAJKH CBepxy (uabTpa H 3aCHBaHHIO €€
YTOJBHOH MNEIBIO.

Hecmorps #a Bce ycnexu NpoBejeHHBIX HCNHITAHHHA, MHO-

1 Oruer Paiickoro (cM. cH. Ha cTp. 26).
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rHe 4neHs JKCIepHMEHTaJbHON KOMHCCHH BCe e€Ile OTpHua-
TeJbHO OTHOCHJAHMCh K BONPOCY O PEKOMEHJAalHH YroJbHOro
NpOTHBOrasa aasi BoopyxeHus apmud, u H. JI. 3eanuckomy
NPULIIOChL HHLIM NyTeMm npoGuBaTh Openlb B CTEHE KOCHOCTH
H KOHCepBaTH3Ma, a HHOTJAA H TNPAMOr0 NPOTHBOACHCTBHA
BJaCTell NpOJABHKEHHIO INPOTHBOrasa.

Hapsay ¢ mcnbitaHusmu npotuBorasa B Mockse B Ilerpo-
rpage ma pabora csoum nyrem. [Ipod. A. E. ®aBopckud

pIHE aK4JeMHK) N[O NOPY4YeHHIO BOEHHBIX BJacTed NMPOH3BEJ
MOBEpPOUHBE ONHTH € yraem H noxreepimi cpesamsnie H. L
3eAMHCKEM BHBOAL O SalHUTHBIX cBo#cTBax yras: B [lerpo-
rPajCcKofi KOMHCCHH, CO3JaHHOK no npukasy npuxua OabAeH-
6yprckoro, 24 HoAOpsi OblIM NPOH3BEJAEHBl ONBITH C YIJIEM,
[fOMEIleHHBM B OyThlaku 6e3 mHal. DTH ONBITE HALO OTMETHTEH,
BO-TIEPBHLIX, NIOTOMY, YTO HAa HHX BHepBhEe (QUrypupoBaa Npei-
AoxeHHbH umkemepoMm 3. JI KymmanToM pesuHOBHI IIJEM,
BNOCJEACTBHA COCTABHBIIHH C YrOJbHOH KOPOOKOH €AMHBIE
npudOp, HOCHBIIHA Ha3BaHHE NPOTHBOrasa 3eaunckoro-Kyu-
manTa. [IpucyTCcTBOBaBIIHE Ha HCnmTamusx corpynmukn H. JI.
Seaunckoro B. C. Canuxos, Posenbaatr u CremaHoB INPOBEIH
ONbITHl C HOBOH MOTJIOTHTEJIbHOM MacCOH, COAepxamed MOMH-
Mo Gepesosoro yras 209, xpoBAHOro yrjs, NOMEMABIIErOCH
TOHKHM CJOEM y BXOAHOrO OTBEpCTHA mpoTWBorasa. Ha STHX
HCnHTaEHAX B npubope ¢ memom Kymmanta npenaparop
CrenaHoB npoGuit B kamepe (0,012%, xxnopa) 33 MHH. W 3aTeM
B cMecu xJjopa H (ocreHa — 19 MHH. H BTOPHYHO B TOM K€
npubope — 7,5 MHuH. y

Takum o6pasom, B HO6pe 1915 r. 6bIO yXKe COBEPUIEHHO
fICHO, YTO YroJb fBAAETCH JYYIIHM CpPEJCTBOM M5 3allHTH
OT rasoB, u ObJIH BHPa0OTaHbl MNPHHIMUNHAJAbHEE CXEeMbl NPO-
tuBorasoB, Tem He menee Ynpasiaesmne npunua OapAeHOYPr=
CKOTO BCEMH CHJIAMH TOPMO3HI0 u3o6perenue H. JI. 3enMHCKO-
ro. l'enepan B. H. Mnarbes numer no nosoay CO34aBLIETOCH
TOrjia mnoJoxenus ¢ nporusBorasom H. . 3eAUHCKOT 0%

-

JKasazocs Gul, uTO mpeisoKeHHe 3eAHHCKOrO HaNO 6p10 HCHOAL30BATH
KaK MOXKHO ckKopee, TeM Oojee, YTO B 9TO BpEMA HHKEHED Kymmant npea-
AQMKHI IPOTHBOra30BLIfi anmnapat, B KOTOpPOM 'MOXHO Gei10 ¢ yRoGcTBOM
NpPHMEHHTH [Ad NOrAOMEHHA aKTHBHPOBARHHI Yroub (oxoHYaTENbHAs KOH-
CTpyKUna mpoTHBorasa 6pina pazpaborana H. /I 3eamHCKHM B COTPYAHHYECTBE
¢ unk. J. JI. Kymmanrom — H. @.), Ho, x coxanennio, KaKk 3TO 9acTo Oul-
BaeT y Hac, Havanach OeckOHedHas BOJOKHTA, KOTOpad CHABHO 3aTOPMO3HIAZ

1C. C. Crenanos, Yuensie samuckn MI'Y, pun. III, 1934, crp. 121.
2 B H. Mmatben u JI. &, Poxun (cm cH. HA CTp. 34).
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npnné,nenne B HH3Hb CTOAB BaKHOLO p3o6perennsa. C ONHOH CTOPOHM camo-~

aobue aul, paGoTaBHX B OTAele IPOTHBOra3oB BEPXOBHOIO HadaibHHKA,

He MO3BOJKIO OTKPOBEHHO NpPH3HATH, YTO HE ¥ HHX, 4 HA CTOPOHE CJEIdaHD

9TO OTKPBHITHE, a ¢ APYroii croponsl GoA3Hb aBTOPOB H300peTeHHs HOTEPATH

{IDHOPHTET H BCJAEACTBHE ITOrO JHIIHTLCA MATEPHAMBHBIX H JAPYIHX BHIrOA‘.
N

I'enepan MnarteeB Bnosse mpas, KOraa roBOPHT 06 OTHO-
TIeHUH yipapiaeHus. npuaua OJabaeHOyprckoro K Hs0OpeTeHHIo
3eanHckoro. OaHaxko OH COBEpIIEHHO HEOCHOBATeJbHO OO6BH-
HaeT 3eJHHCKOro B OOfI3HH NOTEpPSTH NpHOPHTET. B CBOHX
MHOTOYHCACHHBIX NMHCbMAX TOrO BPEMEHH K PAAYy JHIE B TOM
yucae H K camoMmy mpHHLY OuapaeHOYPrCKOMy H €ro mnoMoIl-
Huxy Hoppanosy, H. [, 3enuHCKHi yKa3blBaer, 4TO OH CYH-
TAeT CBOE H300peTeHHe HMEIOUIHM BaXHOe TOCyAapCcTBeHHOE
'SHAaYEHHE H TOJBKO NOTOMY He CUHTAE€T BO3MOXMHLIM pasrJa-
f1aTH CeKPeT H3rOTOBJEHHS aKTHBHPOBaHHOro yras. UYro xe
| KacaeTcs BONMPOCAa O MaTepHAJbHBEIX BBRITOAAX, TO B LEJOM ps-
ne poxkymentoB H. JI. 3eauHCKHi NMOAYEPKHBAJ CBOIO IOJHYIO
#He3aHHTePeCOBaHHOCTL B HHX. OH npsaMo 3sasgBiseT, 4YTO He
CYHTAeT BO3MOMXKHBIM H JONYCTHMBIM NOJYYaTh JEHBLI'H 3a Cra-
| CeHHe XKM3HH JioJged. Bnpouem cam remepana MnarteeB npHHY K-
JeH npusHarb, uro H. JI. 3esmuHcKHA HE MOAYYHA HH KONEHKH
3a cpoe usobperenne, On mumer:

»3acayra npod. H. . 3eannckoro, Kymmanra, kus3s Aparosa u [lpo-
xodsepa B Nene paspaGoTKA NPOTHBOrasa Aas Hamel apMuu OblIH OLUECHEHD!
XHMHUCCKHM KOMHTETOM, KOTOpHIii BO306yaMa xojataiicteo mnepen Ocobnim
copemanneM no o0OpoHE O HarpaXACHHH STHX JHL 32 HX H300peTeHHe.
K coxanenuio sto jgeno He GbuIo ZOBelNeHO X0 KOHIA H TOJAbKO HeboabuIoe
BO3Harpaxnenue yiaroch Beixaonorars H. T. [lpoxodseBy 3a ero paborwm
o MOKpoMy nporusorasy. Yro kacaerca H. [I, 3eautckoro H kH#3d ABajosa,
TO OHHM He NMONYYHIH HH OXHOH Komeiku. Yro kacaerca Kymmanra, TO OH
BCIEACTBHe TOro, 4TO MOTr B3ATh INaTeHT 3a H300peTeHHY0 HM DEe3HHOBYIO
MackKy, Bouwea B coriameHnsHe ¢ gupmoii Tpeyronibuuwka H HOIYYHI C KaX ol
PE3HHOBOH MacKH, NOCTABJACHHOH BoeHHO-NPOMBINIIEHHOMY KOMHTETY, H3BECT-
HY© cymmy (50 xon.—H. ®.), 910 npH MHANTHOHHBIX 3aKasax pPeCHHPaTOpOB
Jalo eMy BO3MOXKHOCTh NOJYYHTHL IPOMajublii roHopap*.

- B uem xe cocTosin cnoco6 akKTHBAUMH YrJ/d, NpPelJOXeH-
"Hetid H. JI. 3eannckuM? MBI yke OTMeuanH, 4TO MEpPBOHAYalb-
Hble HAOJIOAeHHs ¥ ONBITH YCTAHOBHJH HaJH4YHEe I[OBBIMIEHHOH
AKTHBHOCTH Yy yraei ,O0XXHBJACHHBIX®, T. €. PAHEE NIPHMEHSABIIHX-
Csl I OYUCTKH CNHPTa-Chipla H 3aTeéM BTOPHYHO OOOMKIKEH-
Hux. Tlostomy mnepsuie JsabopaTOpHble METOJBI  aKTHBAIHH,

' B.H Unarsen u JI. ¢, Poxumn, crp. 56 (cm. CH. Ha cTp. 34).

58



senoabsopanusie H. JI. 3eaunckuM, Obia OCHOBAHHl Ha TPH-
MEHEHHH B KayeCTBE aKTHBHPYIOWIEro CPeACTBa pa3baBaeHHO-
ro cnupra. M3 ony6iHKOBaHHBIX B CBOE BpeMsl JlaHHbIX! BHIHO,
yTo B JOKranax 6 Hoa6ps B LIBIIK B mojoTAEAE TIO 6opnbe
¢ YAYNJIHBBHIMH TasaMi, 15 mosbpa B BOEHHO-XHMHYECKOM
goMuTeTe ¥ 24 HOfAOpsA B 3aCEAHHH dKcrnepUMEHTaIbHOR KO-
smuccun H. JI. 3eauHCKHil onHuca’ asa cnoco0a aKTHBAUMH YyIJs.
[lepshii €nmocol sakaouancs B oOxure Gepe3oporo HIx
JRNOBOFO Yrus-ChIpla NMPH AOCTYNE BO3AyXa B MOAOBOH HJIH
KONOCHAKOBOH MNeYH C NEJblo yHANCHHs U3 YTl NpOAYKTOB
cyxofi neperoHKH (cMoJ) ¥ saTeM B npomuTke YIS JETy
yuMH OpPTaHHUYECKUMH COEJHHECHHAMH (METHJIOBEIM CHHDPTOM,
STHAOBBLIM CHHPTOM, YKCYCHBIM, NeTPONEHHLIM HJIH STHJAOBBIM
3dupaMi) H BTOPHIHOM 06KHre 3TOro yrasg B PeTOPTHHIX M€=
yax NpH MaJOM JOCTyNe BO3LYXa. H. JI. 3ennHCKHi yKa3biBads,
gyTO BBEJEHHME B MOPH yrasa BEHECTB C BLICOKOH YIPYrocCThIiO
napa CnocoGeTBYeT OBICTPOMY 0CBOOOXK JEHHIO YIAHCTOH MAaCCH
OT aACOPGHPOBAHHBIX €10 NMPH NpPEABAPUTEILHOM obmure T-
JKENBIXey[1EBOIOPOAOB H TEM caMbIM COOOUIeHHI0 YImo 601b- -
mreft MOPHCTOCTH, H, CA€A0BATEIBHO, Goapmeli yAeNbHOH MO-
pepxHocTH. Jlusi moxydeHns 0c060 BBHICOKOAKTHBHBEIX YIVIEH C

" agtuBHOCTBIO B 30—40°%/; MPONHUTKY H NOBTOPHBIH OOXKHUT NPO-

W3BOJAAT €Ile OAMH HAH HECKOJAbKO pas.

Bropoii cnocob, npumenennsi#t H. 1. 3e/HHCKHM, HA IpaK-
THKE OTJMYAJACH OT MEpBOr0 TOJABKO TEM, HTO BO BTOPOM cTa-
auu 06pabOTKH yrojb TPONHTHBAICH BMECTO CHHPTA BO/LOH.
[lo O6GBACHEHHIO S3eAHHCKOTO OOMKHE .yrid, TpeBapUTeNbHO
[PONHTAHHOTO BOJOM, NMPH BBICOKHX TeMnepaTypax INpUBOJAHT
K 06pasoBaHKIO BOJASHOTO rasa, 9TO crnoco6CTBYeT paspbiXje-
uuio yrag. [lpm srom mnpouecc JOMKEH BECTHUCHh CJAEAYIOUHM
00pasoM: X0pouo 0603KEHHLIN B TIOAOBBIX NMedax yro/b-Chpell
raCHTCS BOXOM W BO BAAMXHOM COCTOsHHHM BHOBB BHOCHTCH B
MOAOBYIO NeYb, IA€ HarpesaeTCi B reyenue 2 gac. A0 SPKO-

| KPAaCHOTO KajleHHs1 H 3aTeM Ha 93 yaca ocrapjgercs B NEdH

6e3 nocTyna Bo3ayxa (,romurca®). Ilpumensemad A9 TPOMHTKH
yras BOJAA JOJMHA OBITH MATKOH.

Kak BWAHO W3 ONHCAHH{, Npounecc axkTHBALHH yrasg Gbla
npeAJoKeH H MOCTaBJaeH C COBPEMEHHOH TOYKH 3peHUs BIOJHE
Hay4HO H B OGmHX YepTax YAEPKaICi 10 Hamux jAHe#. Kame-
HeHHS, BHECEHHHE B HEro JJsi OmpejejeHHBIX cOpPTOB YIJ,
KaCaJMCh JHMB pexuMa 006pabOTKH H goucTpykuui nevei. K
CJIOBY CKa3aTh, 4TO AJA 3eJHHCKOrO YK€ B TO BpEMH Gbulna

\
1 H, [I. 3enuuckuii, COOPHHK MaTEpHAIOB Mo TPOTHBOTA30BEIM BONPO-
‘cam, Buin. |, Tlerporpax, 1917. : ;
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* SICHA BO3MOMKHOCTH HCIOJb30BaHHS JJIA 1eJel aKTHBallHH Npej-
BADHTEJIbHOH NPONHTKH YIisf PacTBOpPaMu cosell u GHIM [po-
BEeJEHb COOTBETCTBYIOIIHE OMNBITH, JAABIIHE I0J0XUTEAbLHBIE
Pe3yJabTaThl.

BosBpamasicb K HCTODHH NpOJABHKEHHS TPOTHBOrasa B
apMHIO, MBI JOJUKHBl IPEXJE BCEro KOHCTATHPOBAThH NEPEPHIB
B HCHBLITAHHAX YTOJBHBIX NMPOTHBOTras’oB B JKCIEPHMEHTAIbHOM
KOMHCCHH C HOAOps NMO $IHBapb, BHI3BaHHEI HECOMHEHHO HPO-
THBOJAeicTBHEM npuHuUa OJuapaeHOGyprekoro.

Jlume 9 gusapsa 1916 r. DkcnepumenrtaibHas KOMECCHA B |
Mockse cHOBa BepHYJAaCh K BONPOCY O NMPOTHBOIa3e 3eaHH-
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Duz. 30. Cxema kopob- @Quz, 31. Kopobra dasn
KU OAR YeAst, NPUMEHAG- yeas, ewpabomanHan
uiez0¢cs Npu ucnbManu- 8 JKCnepuMeRMarbHOU

AX 8 IKcnepusmermany- K OMUCCUL,
HOU KoMuccuu. -

¢koro. Ha sToT pas OH HCHBITHIBAJCA NapaJeNbHO C MPOTHBO-
rasom l'oproro mHcTHTYTa. DBHJO ycTanos/ieHO (Cryaent Pu-
AHUMOHOB U npod. IllaTepHHKOB), YTO YroOJAbHHIH NPOTHBOras
SAIBJISIETCSI HECOMHEHHO 0oJiee MOIUHLIM H YAOOHEIM, 1O CpaBHe-
HHIO ¢ nporusorasom ['opHoro umuctutyTta. lgaumnpe, sanoa-
HEHHbIE yraem (11X5,5 u 14106 cu), 103BOAAIN OCTABATHCSH
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B kamepe okon0 30 MHH. B NpPHCYTCTBHH 0,1°%/ docrena (Pur.
30). 3xech ke OBIO YCTaHOBAEHO, UTO NpOTHBOra3s AOKTOpa
Borogaposa ¢ Maccoi MOCKOBCKOTO TeXHHUYECKOro Yy4HJIRIA
ge samumiaer OT QocreHa. ) :

16 sigBapsl COCTOSIMCH HOBHIE HCIBITAHHA ¢ KOPOOKaMH,
BeipaGoTaHHBIMH B JKCNePHMEHTANbHOH KOMHUCCHH (dur. 31).
Pasmep 9THX KOPOGOK OBLI YXKE 10CTATOUHBIM Jas obecnede-
HUs BIOJIHE HAJEKHON 3alHTEL OT OB (19X10 u 24X12 CM).
O6a sKcrepEMEHTaTopa, SAIHILCHHBIE TAKAMH IPOTHBOra3aMH
(co maemMoM Kymmanra), npoObuIH B KaMepe IpH KOHIEHTpa-
nun Gouxee 0,001°% docrena 30 muH., npudyeM OBLIO ACHO, HTO
OHH MOrJH TPOOHTE H jAOJABUIE. B TO XKe caMmoe BpeMs Npo-
ruBora3 boroaaposa no- -
xasas npockok ocrena
yae Ha 6-it MHH.

Takum 00pasoMm, 3TO
WCNBITAHHE yrad Aajao
6osee ueM VY/AOBJAETBO-
puTE/bHbIE Pe3yAbTaTH.
B npomokoJae HCIBITA-
HHH OTMEUYeHO, 4TO:

... IPOCTOTA KOHCTPYKUHH
W jemeBH3Ha KOPOOOK JKc-
[epHMEHTaIbHONH  KOMHCCHH
Iaacraaaner, no Kpafined mepe
B Hacrosilee BpeMd, OTAATb
npeanouTeHHe 31Ol KOMOH-
HAUMK Nepen APYrHMH OAHO-
POOHBIMH, METOAIMH GopbOnt
¢ YAYULTHBBIMH Ta3aMH ¢

Beuepom TOro xe
nus (16 stmBaps) OKC-
[epuMEHTaJbHOH KO-
- MuccHed Obl10 BBIHZCE
HO peleHne, B KOTOPOM
rOBOPHJIOCH *:

. »]lpeBECHLIH  aKTHBHNO-
BaHHLI 10 cnocoby 3elHH-

cKOro VYrolb Kak YHHBZp- iy
\ P Duz. 32. Odun u3 nepsvix 06pasnos npo-

HLIH TB -
cadib ‘“ TBEPABIH NOrIOTH mueozaza 3eAliHCKOZ0 6 Hagdemox sude.
Teas,s KaKy BENIECTBO jemie-

goe ‘M BIIOJAHE NOCTYITHOE, BIIONHE NPHMEHHM B NMPOTHBOra30BHX KOPOGKAX

t Oruer Paiickoro (cm. cH. Ha ¢1p. 26).
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6€3 KJIANAHOB H HMEET MCKTIOYHTENBLHOE NPEHMYIIECTBO MepeA APYTHMH cy~
XHMH NPOTHBOTA3aMH, KO CHX MOP NPeLNONEeHHbIMH, ,

' Macka nm. Kymvanta nocresnero o6pasua B coeaunenmuu o pecnupa-
TOpoy npod. Semacxurnl" ABJIAETCA B HACTOslIee Bpema HanGojee NPOCTHIM
H Jy40HM H3 NPENTOKEHHBX NPOTHBOrason*.

~ Oxmako npu yreepxaeHnH toro PeIIeHHs, KOTOpoe co-
CTOsJI0Ch, MOBHAHMOMY, 24 uan 25 SHBAPSA, B JKCNEPUMEHTANB~ '
. HOH KOMHCCHH OGHAPYKHIUCH
pasHoriacus. O ux cymecrse
npod. Ulatepuuxo numer B
JaCTHOM nuceme H. I, 3eaun-
‘Ckomy (or 26 amBaps), uto waen
Komuccun I'op6enko ,u ero mog-
roJsocok Paficknii“ BHICTYITHJIH
NPOTHB NMEepBOi yacTyu pemenus,
YKa3blBasg Ha TO, 4TO, HE 3Has -
crnocoba axkTHBaUMM Yras, oHu
HE HMEIOT mpaBa pexoMenyo-
BaThb INPOTHBOra3 jaaa cHabie-
Husd. OxHAaKoO ycnexa HxX Bi-
CTYILICHHE HE HMEJIO0 M mpoTO- .
KO/ OB YTBEPKICH B Bhime-
NPHBEICHHOH pejakuumy,
. H. 3eannckomy npuMep-
HO B Havale sHBaps yiaxoch
AOGHTHCA paspelieHus Ha opra-
HH3aLMIO TPOH3BOACTBA  yrast
SdBOACKHM cnoco6oM. 11 smpa-
ps Ha Iletporpaackom xazennom
BHHHOM CKaage Ne 4 6uiin mox-
TOTOBJA€HE! PETOPTHLIC NEUH M
OJKHBJIEHHSI H ONBITHOTO 06GXHTra
yIJid 10 HOBOMY cnoco6y. Oxua-
KO opuuuasbHO NPpOTHBOras
ewe He G 0106peH # Jus pas-
BEPTLIBAHASA MPOH3BOACTBA yr-
-1 TpeGoBaJioCh paspemenue
npunna OabaeH6Yprekoro. 20 siy- -
Duz. 33. O6wuii eud npomuso- Bapsi HopaanoB  (momommmi
2a3a 3eaunckozo — Kyumanma NpHHIIA OﬂhﬂeHﬁyprcrmm) Ha-
. Ptraws pinaonos, 3HAUH/ ODHIHAIBHYIO KOMHCCHIO
AL HCIBITAHKH yroABHOrO TPOTHBOrasa. B cocTas sroi KOMHC-
CHH BouIIH npodeccopa: DaBopckHit, 3eTHHCKHIL, ﬂsepmrmcxnﬁ,
Xnonun, Cxounnckui, Llpenep u np. Ha menbiramnsx NPHCYT..
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E erBOBasE Takke mpodeccopa Uyraes, IMocmenos m psx apy-

rux aui. OngTh-TakW 3TH HCHBLITAHHS OB CPABHHTEJBHBIMH.
OaHOBpEeM@HHO C NPOTHBOra3oM 3eJHHCKOrO HCHbITHBAJCS
npotusoras [OPHOrO HHCTHTYTA, AHIIHUCKHA IIJIEM H NMPOTH-
poras npuuua QOappenbyprckoro. HeneiTanue NPOXOAHAO B
IMetporpase B kaMmepe BeTepHHapHOrO HHCTHTYTAa H CHOBa
NOKa3a/Jo HCKAIOYHTEJIbHO BLICOKHE KauecTBa INPOTHBOrasa
3eqHHCKOTO, DE3KO BHIAENsIs ero Cpead APYTHX HCHBITHIBAB-
muxcs npu6opos. Jlaxke npu CpPaBHHTEJNBHO BHICOKHX KOHIEH=
Tpauusx (ocrena M XjJ0pa BCe COMJATHI, HAXOJHBIIHECT B Ka-
Mepe B IPOTHBOrase 3eJHHCKOrO, CMOIVIH OCTaBaThCsA TaM
OKOJIO 4Yaca H 60osee M BHINJH MO CAYYAHHBIM NPHYHHAM HJIH
Mo npHKasaHuio. Bce ocTaqbHbHE MPOTHBOrassl HANPOTHB MO=
Ka3aJ¥ HCKJIIOUMTEJbHO HH3KHE 3alllMTHHE KavyecTsa. [Ipusenem
BHINHCKY H3 MPOTOKOJA 3TOr0 OQHIHAJILHOIO MCIbITAHHA :

Hcnbitanus B Kamepe BeTepmHapHoro WHCTHTYTa Hal COJNIaTaMH.
23 snsapa 1916 r.
[lepBbift wac HCNBITAHHA B NOKOHHOM COCTOAHHH

Bpewms
& npeOLIBaHAN
' B KaMepe
1. Adanacuir Cragunuxnii (aura. maem). . 25 cexk.’ Enpo raasa, xaweas
(] $ ' ; OuLa
2. l'enpux JlaHoBckHii (3ameHeH AKCeHThe-
BhiM) (AHTA. IOAEM) « o + v o ' 6 o o0 20 o Yaymepe, cnaGuiit
Kauenb
3. Bacuanit Tycakos (tun Ne 1, Iopuoro
HECTHIYTA) % u & adin o v aiwimin 30 o Eno raasa, rasa me
YyBCTBOBAJ
4. Wsan Kyspmuucknit (Tun Ne 2 l'opHoro HH-
CBETTTRD 1 i vn e et o nd RS " Eno raasa
5. Bopuc Jlnceuxnii (tvn Ne 3 I'opuoro Ha-
cratyra M Macka Kymmaura). . . . . « 20 cex. Euxo rmasa, neGoas~
s 1OH Kauieab
‘6, Aunpeii CemenoB (tun Ne 4 ['opHoro uu-
ctuTyra M Macka Kymmamta) . . ... 20 , Exo raasa, HeGonb=
/ o Kaumeib

7. Hukoaait Taaywken (pecn. Ne 60 npod.
3ennHCKOTO, Macka Kymmaura) . . . .33,5mum 3anaxa He ObIO H

Kalns Her
8. ®enop Knwuyk (pecn. Ne 39 npod. 3eann-
ckoro, Macka Kymmanura) |. . . . . « +445 , Hauano paswenars
riasa H CIHSHCTYIO
060a09KY

-

1 370T NPOTOKOA NPHBOAKTCA TAKKE B UHTHPOBAHHOH BHINE CTaThe
C. C. Crenanosa. :
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0, Cdpreﬁ' Cﬂ:nam (pecn. }'ﬁ H-npd@.'ﬂ:a-; :
. AMHCKOrO, Macka Kywmmamra) . . . - . 66

K ; 1 ! »

o

i .
T

»  Hugero we gymcrso- |
Baj, BHIwex qmo
NpHKA3y

Bo BTOPOH 4ac HCUWTAHAT MPOH3IBOAHAHCS BOHHCKME YOpaHeHH: -
' (Bce pecmuparopm npegamne}

10. Axexcannp Bymeros (amra. maeM) . . . 30 cex, I'!pbunkaer ras

11. HMBan Hosuugmit (aury. miaeM). . ., . 60

12. Huxonait Kragos (tAn Ne 2 Fopuoro umcrn-

B POT H HoC

% [Ipounkaer ra= :

B IbXaTenbuble
OpraHnl H rraza

TYTa, 09kH MoCKOBCKOro THIa Ges Macku) 10 mmE.  Crapumi Kamexns,

13. Tumodeit Bapanos (tar Ne 1 Toproro

MHCTHTYTa, Ges Mackw) . . , . .., W

14, Buraauii [Tonos (tnun N 3 l'opHaoro uncra-

5

CAIOHOOTAeNeHH e,
3a10XHYICSH

. CHabHuA xamens, |
hepensunyicsa
BO pPTY saryGHmk

T]TH'H MACKa I{YHHEHTE) Woe e el 30 cex. 3 33!01“}'”“ ot

rasa
15, Auutpuit Apramomxun (tam Ne 4 Copuoro :
 MHCTHTYTa W Macka Kymmanta) . ., . . 2 upm Heiicteyer Ha
X - raasa
16. Bponosuw (rem Na 3 Foproro wuctiryra
Macka Kymmamra) . . . . . . . . | « « 40 cex. —
17. WBan Tpu6kos (pecn. Ne 39 npog. 3e- Rl
- AHHCKOTO H Macka Kymmanta). . . .., 1,5umm, Hanosiaca Ha

- 18. Hukonait Kpupywun (pecm. Ne 60 mpod.
deauHCcKOro u macka Kymmasnra) , . . . 60

pe3b g raasax 1

i Benmotes, mor 6ur .

OniTh AONble,
BCe BOMHCKHe
ABHXEHHA 10

IpOTrpaMMe BHIOx-
HHAO .

! Npu nccrenosannu  oxasamocs, wro pesuHOBH# o6omox y npapdro
71338 B oxnOM MmecTe OTOpBaH OT CTeKha, KyJa M NpOHHK2X ras.

64



E
|

|
[s
|
k

_.,._...

-5

¢ ‘?I.'"i-":-".i =i

L

19. ._j@emp ﬂ]aﬁaguu (ptcﬁ. npog. 3eauH~ e iy

CKOTO M MAacka K,ﬁpjrr&ﬁ} Kymmanrat) . . 22 , - Taweno crano
: . ABIIATE, KCrJa
Havaa paboTaTh,
BKYCa H 3amaxa
rasa He 9yBCTBO-
Bax

-

1 ¥ -~

. 20. Bacuanit CaseabeB (pecrn. Ne 77 mpod.

3eaunckoro u macka Kymmamra) . . . . 69 , Huuero ne uys-
cTBOBana, OmLI
BHI3BAH

Kasanoch Obl, YTO MOC/A€ 3THX HCNBITAHHH NpoTHBOras 3e-
JHHCKOrO IOJYYHJ, HAKOHEl, NMOJHOe NMPH3HAHHE W 4YTO Heob-
XOJAHMO, HEeMEAJeHHO 3a00THTBCS O €ro NPOM3BOJACTBE B IIIH-
pokom macmitabe naa craGxenus apmmd. Ha nene okasanocs,
OJIHAKO, YTO Pesy/JbTaThl 3TOr0 HCNLITAHHA elle HeJI0CTaTOUHO
yOequTeabHE W TPeGYIOTCA HOBBIE HCHLITAHHA. YIpaBieHHe
npusna OJybaeH6YPrexoro BONPEKH 3APAaBOMY CMBICAY DEIIHJAO
3aKasaTh LIeHTpaJbHOMY BOEHHO-NPOMBILIIEHHOMY KOMHTETY
3 500 000 mT. mpoTHBOrasoB 'OpHOro HHCTHTYTa, BMECTE C TEM
BCE IIONBITKH CHeJaTh 3aKa3 MPOTHBOrasa 3eJHHCKOIO OCTaBa-
aAch GesycnemHbIMH. B (eBpase samuTHBE CBOHCTBA NPOTH-
BOrasa 3eAMHCKOro XeMOHCTPHPOBAJMACH AP0 %, H HECMOTPHA
HA 3TO, BONPOC O 3aKa3e HAa NPOTHBOrasnl HE NMPOABHHYJCH,

28 ¢espaas H. II. 3esHHCKHA TNPOCHT . I'WIABHOrO BOEHHO-
CAHATAPHOTO HHCIEKTOpPAa CO3BaTh KOMHCCHIO /sl OKOHYATEdb:
HOTO CYXK/JEHHS Ha OCHOBE ONLITOB O NPHTOAHOCTH NPOTHBO-
ra3oB [OpHOro HHCTHTYTa M 3eJHHCKOro, H, HAaKOHel, B Ha-
yase Mapra O6bl10 pemeso gath 3akas Ha 200 000 mT. mpoTH-
BOrasoB 3eamHckoro. s npousBoAcTBa yrasi, HaOJaioJeHHe 34
kOTOpHiM Obl10 nopyuero H. JI. 3eanHckomy, OblaH HCIO/b-
30BaHBl IIEUH psi/la KA3eHHLIX BHHHBIX CkaafoB (Ne4 B [lerpo-
rpage # Ne 1 B Mockse), a rtakike B maibHeiimem Mockos-

ckuit ® [lerporpajCkuii rasoBhi€ 3aBOAHL.

¥ HnarpeBa KpaTKO ONHCaHa MCTOPHA NEPBOro 3akasd Mpo-
TUBOTA30B 3eJHHCKOrO % ITOT 3aKkas OuJ JiaH MoJ AaBJeHHeM
lemepanbHoro mraba, MuHys Ynpaeienue npuuua OJabgeH-

Oyprckoro:

,TIpoH3oma0 3ro mox BAHAHHEM HEJAOBEpPHs Kak co Croporsl CraBkH, Tak
u co croposst Ocoforo copemasus 1o obopoHe Kk xesredbHocTH Otaexa

+ Cyas MmO NMOMETKaM, CHeJaHHHIM HA 3K3eMIlAfpe MPOTOKONa, 37O Oblaa
Ta e KopoOka, 9T0 H B onwite 17 (H. @.).

?C.C.CrtrenanoB (cum. cH. Ha crp. 96).

8B.H Unatbes nJl. ¢, PoKHH, cM. CH. HA CTP. 34).

5 0659 Odepk pasBHTHA PYCCKOTO MPOTHBOTasa. 65



h .

NPOTHBOTa30B B:epxéﬂapro CAHHTAPHOrO HavalbHHKa. B uexrom paxe cope-
IMaHAH, B KOTOPHIX yuacTBOBAmH wiemn I'ocyaapctsemuoil aymst u [ocynap-
CTBEHHOTO €OBETa, BXOAAmuE B cocTaB OCOBOro CoBCmanmsi 10 06OpOHE, 1
YUEBBIE ¥ TEXHHYECKHE CHIBI, A% MHOTHX CTal0 OYeBHIHBIM HeXenanue co
croponsi OT/ema NPOTHBOra3os OTAATh fIPEHMYNIECTRY AYUIMEMY THNY npo-
THBOraza KymmanTa m 3eNMHCKOro, HECMOTDA Ha TO, HTO HeNb3f GO YKa~
3aTh OTPHUATEJLHLIX CTOPOH 370r0 oGpasua“. '

Lludpa sakasa Gbla BCKOpe yBeqnueHa BABoe, a0 400 000
mIT., OAHAKO, HECMOTPS Ha HaJIHYHE JOCTATOUHLIX 3aMACOB
yrag Jas OGECneYeHHs 5TOro 3aKasa, A€10 HAXOAUAOCH TOJ
yrposoii cpeiBa. Kak yxe ynomunranocs, YnpasieHwe mpHEua
Onpaen6yprckoro, NPUCTYNHB K H3roTOBJAeHHIO 3 500 000 mT.
NIPOTHBOra30B CBOErO THIIA, PEUIHIO NPOCTO-HANPOCTO HIBATH
M3 3amMacoB 3eJHHCKOrO NOJOBHHY YIJs, O 4eM Ghlja Hanpas-
JeHa GyMara HavyaJibHHKY OTA€Ma MO YCTPOHCTBY H cayxobe
Bo#ick lemiuraba (cM. Bbllle), HECMOTDPS HA TO, YTO MOCAEAHUH
He3axoaro a0 storo (12 m 27 mapra) manomuuan Llemtpans-
HOMY BOEHHO-IIDOMBIIIVIEHHOMY KOMHTETY O HeoOXOAHMOCTH
CO3/iaHHsA 3anacoB yrJsa Ha ciay4dad 3akasa 2—2,5 MJaH. IpOTH~
BOTra3oB 3eJHHCKOTO.

MoXHO GBIIO GB NMPOXOJUKATH OMHCAHHE MONOGHHIX AOKY~
MEHTOB TOI'0O BpDEMEHH, HO MHE KaXKEeTC% H 3TOT0 AOCTATOYHO
A5t COBEPIIEHHO ONpeNe/IeHHOI0 BEIBOJAa O TOM, YTO HPOTH-
BOras 3eJHHCKOrO NpPOCTO HE XOTeJNH HAaBaTh B apMHIO, BCH-
YEeCKH TOPMOSS A4Ke 3TOT NepPBLIH CPABHHTEJIbHO HHYTOMHEI
3akas. Mex1y TeM npoTHBOras ['OpPHOrO HHCTHTYTa, HOCHBIIMIL
HasBaHHE , THI NPUHIA OABAeHOYPreKoro, Cnelyo H3roTOBASACS
B OI'DOMHOM KOJHYECTBE Ha XOPOIIO OGOPYAOBAHHOM 3aBOJE
nPecnaparop® ma OGsoaHom kanaxe B [lerporpanme 1.

B To camoe Bpems, Kak 3Ta GecnpuMepHAs BOJIOKHTA Me-
maja HOBOMY H300DETEHHIO HalTH cebe NMPHMEHEHHe B APMHH,
UpE3BhlYAHO B HEM HYXK/ABIIEACS, HEMUB NPOHSBOAHJH aTa-
Ky 3a aTakod. HOBHE H HOBHE THICAYH XKEPTB TIa30BHIX ATAK
3aNMOJAHANH THUIOBHE rocnutatd. OcoGeHno GoJblIHE NOTEpH
MOHEC/Ia apMHs NIPH ra30oBod arake nox Cmopromsio 20 mioHS
1916 r., xoraa HeMuH BHEpBHE NMPHMEHHAH Ha PYCCKOM (pOH-
Te Qocren. JIHML HEMHOTHE CONAATH K3 NONABIIAX B BOJHY rasa
Cracxuch. BraxKHbe 1POTHBOraskl, a TaKxke npoTHBOrask [opHODO
HHCTHTYTa BOBCe He ofecneuyusanan sauuTel. K sTOMy Bpemenn
B BOHCKAaX HMEJOCh BCEro JHIIb HECKO/bKO HPONEHTOB MpO-
~ THBOra30B 3e/HMHCKOTr0. B gmasbHefimeM, B CBf3H ¢ mocTymae-
HHeM Ha (POHT HOBHIX NMapTHHE NPOTHBOTA30B, HEJ0 HEMHOILO

! B.H. Unateer u JL. ®. Pokusn, (cM. cv. Ha CTp. 34).
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YAYUMIHAOCH

rasoBoro HMYIIECTBAa B
oT 23 aprycra, B apMHAX HMEJAOCH B CPEIHEM

¥, KAK BUAHO W3 BEJOMOCTH COCTOSHHUS NDOTHBO-

THBOTra3oB 3eJHHCKOrO.

CeegeHHS

]

‘sofickax Cesepo-3ananHoro ¢pouTa
no 20% mpo-

0 COCTOSIHMH NMPOTHBOra3oB B apmusix (CeBepo-3anagHOro

¢ponta 3a 23 aerycra 1916 r.

: Ha pyKax B 3anace
Macka-puiibue Ne 4. . . 247 234 —
C BKJQIBIIIEM . « . « & 59 346 —
Beero. . . 206 580 769
2-n Apmpa | 3eaunckoro-Kymmanra. 63 489 160
l'oproro mucTuTyTa . . . 15 125 —
ABrj. mJaeMH. . . -+ . 29 832 6 270
Bcero. . . 315 026 7 199
: [ Macka-puabue Ne 4. . . 161 468 7 199
~ 3-4 apmus | 3eannckoro-Kymmanra 24 927 —_—
6e3 25-T0 | Iopu. macTHTYTA . . . . 20 671 e
Kepnyca | Aprg, maems . . . . . 29 24 S
Beero. . . 231 366 7 199
( Macka-petabue Ne 4. . 90 214 —
A | 3eaunckoro-Kyumanra . . 43 172 54 596
4-1 APMUA } I'opporo mECTHTYTAa . . . 16 684 54 316
AHIVI. ULIIEMBL o « « + + « 11 535 —
Bcero, . . 141 605 70 922
Macka-puiabne Ne 4. . . 427 379 1 004
| 3eannckoro-Kymmanra . . 197 816 26 022
10-2 ApMBfl ) T'opHOro HHCTHTYTA . 96 589 13 390
AHra, mIeMbl . . . - . . 77749 —
Bcero 799 533 39 416

HekoTopoe yayuileH#e C TPOABHKEHHEM MPOTHBOrasa B

apMHIO HameTHaOChL JuIIb B Mapre 1916 r. Gaarojaps mnepe-
- maye PYKOBOJCTBa NPOTHBOTas3oBEIM JeJOM B DYKH BHOBB Op-
FaHH30BaHHOTO XHMHUECKOro KoMmuTeTa. Yoke 24 mapra 3rta
opranu3anusa nepexajsa BOeHHO-IPOMBIILJIEHHOMY KOMHTETY 3a-
K23 HA KPYNHYIO NapTuio NMpoTHBOrasos. OJAHAKO NOCTYILIEHHE
NPOTHBOTa30B B apMHIO ILILIO BecbMa Me/JIEHHO, H JHIIB HE-
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Goablnas wacTh BOfick K BecHe 1916 r. Gmaa cuaGkeHa nmpoTH- -
porasamu 3eamHckoro. Hecmorps Ha 3T0, mONyJAfapHOCTH MPO-
tTuBorasa B apmmu Obina orpomuo#. Cam H. JI. 3enunckuit no-
ny4an GOJBINIOE YHCIO NHCEM C PPOHTA ¢ NMPOCHOOH O BHICHUIKE
npotusora3os !. Tpebosanusi 0 BhICbIKE 00Pa3UOB NPOTHBOra-
30B MOCTYMaJd TakKe H OT COM3HHKOB. 27 (espaas 1916 r.
no tpebosanuio I'enmTta6a B JloHZoH OBIIH BBICAAHH HATDH
. NPOTHBOrasoB 3eJHHCKOTO i HCCrejoBaHusd. AHriMyane He
BEpHJH, 4TO YHCTHIE Gepe3OBH Yrolb MOXET OKasaThCs XO-
pOLIMM CPEJACTBOM 3aINUTHl OT Ia30B, U IOABEPINH NPHCIAHHBIE
o6pasipl yris B NMPOTHBOra3ax KPOMOTJIHBOMY MHKPOCKOMHYE-
CKOMY M XHMHYECKOMY MCCJA@NOBAHHIO, MNHTAagCh PAaCKPHITDH
.cekper® H. JI. 3enmnckoro. OJHAKO K CBOEMY YAMBACHHIO
OHM OOGHAPYKHJH, YTO MMEIOT JIeJO C YHCTHIM yriaem Ges Bcd-
KOH ero mpomnuTKH H coobmuau o6 atom B Poccuio 2,
Hackoabko BoO0OIlEe COIO3HHKH OTCTAMH B HCCAEJ0BaHHAX
yras OT PYCCKHX, BHIHO H3 TOrO, UYTO M3BECTHHH mpodeccop
dapmanesruueckoil wxonn B [lapuxe Jle6o Toanko B 1916 r.
JIPUCTYNHJA K H3YYEHHIO MOTIOTHTENBHOH CHOCOOHOCTH YIMA
(BepOsiTHO N0 NOPYueHHI0 (PPAHIY3CKOTO NPABHTEILCTBA) B
YCJAOBHSX, CXOAHBIX C paboToOH yras B mporusorase, B cBoux
oruerax, gatupoBanubix 29 uions 1916 r. u 29 smBapas 1917 r.,
npod. JIe60 nNPHBOJUT JBE CEPHH OMBITOB, NMOKA3aBUIMX, YTO
yroab 001aJaeT MaKCHMaJbHOH AKTHBHOCTBIO B TOM Ciyuae,
KOrJa OH aKTHBUPYeTCS MELJIeHHHM NpokajauBanuem npu 600°
B TeYeHHe HEeCKOJbKHX uacoB®. [las pYyCCKHX YyueHbIX TaKHe
cnocoObl akTHBauuMH OBIIH YKe JaBHO MNPOHJEHHBIM 3TanoM.
Vroab Haxonua cebe HOBbIE NpPAMEHEHHS H OOHApPYXKHBAJA HO-
Bhle KavecTBa, MOJYYHBIIHE OO0JbIIOE 3HAUYeHHE B OyAyuem.
Vxe 25 susaps 1916 r. H. . 3eansckomy OvLIO COOOLIEHO,
9TO Yro/db C yCIeXOM HPHMEHAeTCs KaK KaTaJu3aTop B IPO-
u3BoJCcTBe (pOCreHa Ha OJHOM H3 ONBITHBIX 3aBOJOB. ;
HauaBmeecs nNpoOH3BOJACTBO YPOABHLIX NPOTHBOra3oB 3axsa-
THJAO HeGOABUION KOMJIEKTHB COTPY/IHHKOB, CI'PyINMHPOBaBIIAXCH
Bokpyr H. JI. 3eaunckoro. Beso Heo6xoauMo HE TOJABKO Ha-
JaJATH TPOMBILIJIEHHOE IOJY4Y4eHHe aKTHBMPOBAHHOTO yris, HO
¥ AaBaTh JAOBOJBHO 3HAYHTEJNbHHE €ro KOJHYECTBA i CHa-
psakeHHsl KOpoOok. 3aka3s caeaoBaJ 3a 3aKkasoM, H Hago OhIIO
BBOJAHTL B NPOH3BOACTBO HOBLIE meuyd. Bckope, NOMHMO KaseH-

1 C.C.CrenaHoB (cM. CH. Ha cTp. 57).

? Co caos H. . 3eaunckoro.

3 ,Boesne rasw*®. Orta. Kypca NMpHKIaAHBIX 3HAHHE (PaHUY3CKHX BOGH-
'1’351215“1:10“- GI;EPEBUJICUQHPHHHEJH:HOM (paHuysckoro usganma 1923 r. FBHU3,

¥ P' -
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X BUEHAX CKJAAZ0B, AKTHBAILMS YI/si CTala OCYWIECTBAATHLCH

'4a MOCKOBCKOM H I1eTpOrpajickoM rasOBAIX 3aBOAaX, TAe

oGbeMbl nedeid H NPOH3BOANTENBHOCTD OKa3a/JHCh 3HAUHTEJIBHO
6OAbIIAMH, YEM B CNUPTOBOM NpOH3BOJACTBE. '

XoTs mnepejaya PYKOBOACTBEA NPOTHBOTa30BHIM A€JIOM B
pyk# XHMHUECKOTO KOMHTETd IPH [aBHOM apTHJJIEPHHCKOM,
ynpapJeHud W yayHuInad HECKOJBbKO R0 C NPOJABHKEHUEM
NpoTHBOTasa B APMHIO, oTHOUIeHHE K H300peTraTenio H. . 3e-
JMHCKOMY TPOJOJ/IKAA0 OCTaBaThCAH gecbMa HebaaroxenaTenbs
HeiM. Bo3MOXXHO, 4TO npHYMHOH 9TOTO $IBUIOCH HasHauyeHHe
Ha NMOCT HauyaJbHHKA IV npOoTHBOrasoBoro OTAC/]a Xumuyge-
cxoro xomurera H. A. Vlpanosa, nepemeauero ¢ 3TOro Ke
nocTa M3 Ynpapjaends TNPHHIA OunpaeH6yprekoro. XuMuueckHi
KOMHTET BCSUECKH MBITANCS YCTPAHATD 3eAHHCKOr0 OT y4acTHA
B MPOH3BOACTBE yIJIf ¥ €ro npeAcejparennb renepal B.H. UnaTbeB
BOCIIOMB30BAJCA B CYHIHOCTH BeChMa cAyUYaiiHBIM MOBOJOM IS
TOro, 4TO6H OCYMECTBHTH 3TO pamepenue. Bpime MBL YK€
uurnposaan nuceMo Mnarbeea ZenuackoMy oT 30 ceHTAGPA
1916 r. Mp He 6yAeM NpPUBOXUTDL SAECH BCIO mepemucky 3e-
aMHcKOro ¢ MmatheBbiM 1O IOBOAY yCTpaHeHHs NEepPBOro OT
PYKOBOACTBA YrONbHBIM ICAOM, ykaxem JHLIL, 9TO H. H..3€-
NTAHCKHE TsXKea0 nepexusan TAKOE otcrpanenue 0es BCAKOH
pHIMMON TPHYAHEL OT POAHOTO eMy H CO37aHHOTO HM JeJa.
B pajge NHCeM K PpasAuuHBIM AMIAM OH YKashBaeT Ha 3Ty
HeCHpaBeAMHBOCTD 110 OTHQUIEHHIO K meMy co cTopoHst kinareesa
4 hoobme XHMHYECKOro KOMHTETA. 15 oxTaOps OH MHIIET
npod. Hanauraay (HBIHE aKaJeMHKY):

_3nech y xumukos [AY cymecTyer HeCcOMHEHHAs JTEHIEHIMA OTAIHTD
MEH# OT YroJBHOrO JeJa. BhiCKA3HBAIOTCH, HAIDHMED, TAKHE B3rMANAH, ,BCE
970 06 yrae GuO JaBHO H3BECTHO H HampacHo Mnpogd. 3elHHCKHI CBA3BIBACT
NpHMEHEHHE Yriad CO CBOHM nvenem®. Temeps Bce B3ANHCH 32 aKTHBHPOBaH-
HBlif yroab H AOKA3bLIBAKT, 4ro s Heé TaK 910 jenaio, KaK HYXHO. Takaa Xe
TeHAGHUMA ecTh H Y 3ampaBHi, pacnopaxAoNHXCH B 3eMrope.

B apyrom 6o/ee il03QHEM muceme H. JI. 3enupckuid  a-
JqyeTcs:

,TEI!EPB MeHee BCEro CDHET}'IDICI‘I cO MHOW MO BCEM BUI]pO{ZaM HPOHB'
BONCTBA AKTHBHOH YrOAbHOH MAcchl, HecMoTpd Ha TO, 4TO B 3TOM BaXKHOM
rocyAapcTBEHHOM jexe 0GOpOHBl OT YA CPEACTB MHOKW H LlenTpans-
pofi naGoparopueii MHHHCTEPCTBA (HHAHCOB CHENAHO OUYCHD MHOTO H HOMHMO
caMOfi MHHUHATHBBI NPHMEHEHHA M 3TOfl Hean ApeBecHoro yrid, KaKk eliHH-
CTBEHHOTO '}’HHBEPCEJI]:HDI"D [IOTAOTHTEH, Koropa#d HCcXoIHAa BIEPBHE oT
Mena®. -

QnHako He TOJABKO oTcTpaHeHHe OT pPYKOBOJACTBA YTO/MD-
HBIM ne.usm H. JI. 3eannckoro, a H APYTHE HENPUATHOCTH
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HMEJHCh Ha NyTH HOBOTO npotuBorada. Hegocratkum ero (ra-
KECTh JABIXAHHS, YrOJbHAfA IblAb, HENPOYHOCTH MACKH, 3aM0-
TeBaHHEe ee OYKOB H Np.) BHI3BAJH €ro KPHTHKY, KOTOpafd BCA-
HeCKH pasayBajach BHavyade YnpaeienuneM npuHua OJapien-
6yprckoro, a 3saTeM pasJHYHBIMH OpTAHH3ANMAMH H JHIAMH,
0oJiee HJIM MEHEe TeCHO CBA3aHHBIMH ¢ HuUM. HepocraTku 6mam
NpeyBeJHYeHs H PasAyTH, H 3TO JaJ0 BO3MOXHOCTH HEKOTO-
puM Hepobpoxenareaam H. JI. 3eauHcKOro mocTaBHTH BOMPOC
06 H3BATHH NPOTHBOraza u3 apmuu. K coxaaenmio, B 3Ty
KaMIaHHIO ,KPHTHKH® OKasaJuCh BOBJCYEHHBIMH HEKOTOpDHE H3
omuskux H. JI. 3eamnckomy awojefi, 410 He MOrao He OTpa-
BHTHCA Ha ero u 6e3 TOro TsAXKeABIX IepeKHBaHHAX,

Pa3suTHe yroJbHOre npoTHBOrasa

PasuoGo#i 1 HepasGepuxa, NapHBIIHE B yupexaeHusx Boen-
HOT'O BEJOMCTBA W BOEHHO-NPOMBIILICHHBIX OpPraHHU3alHsaX, No-
CAYXKHJIH NPHYHHOH psAza OWHOOK B 0GJACTH IIPOM3BOACTBA
nporuBorasoB 3eaunckoro. Tak, BMeCTO ORHOro THNA NPOTH-
BOTa30B, KaXJbli 3aBOJ, HX MPOH3BOAMUBINHH, CTa]x BHpaGaTH-
BaTh CBO# TuN. B pesyibrare MOYTH OAHOBPEMEHHO MOSIBHJIHCEH
TpH OOpasua npoTusorasos 3eamncxoro-Kymmanra: 1) [erpo-
rpaackmi, 2) Mockosckuit m 3) Kasenworo szasoaa. Xors no
CBOEMY YCTPOHCTBY H OCOOEHHO 3allUTHHIM KAuecTBaM 5TH
06pasibl Majgo OTAMYAIHCH JAPYT OT APYrd, HX OJHOBPEMeH-
HOe MOABJEHHE B aPMHH BHI3BAJ0 HEJOBOJABCTBO H HapeKaHHS
cpeid BoHCK. [len0 B TOM, YTO pasaMuHBE YaCTH MOAYYATH
Ha PYKH pas/HYHbBIE THNB NpoTHBorasa. Muoraa B OAHOH H
TOH Ke 4acTH oduueps cHabXaMMCh OAHHM THIIOM, COAAATHI
apyrum, Ilocaennune, ectecTBeHHO, AYMad, YMYAPEHHBE TOPH-
KHM ONBITOM € NpekHHMR 0o6pasuaMH NpPOTHBOIra3oB, YTO Ka-
4eCTBa O(PHUEPCKOro HPOTHBOra3a 3HAYHTEJALHO BHIIE, W Bbl-
paxajnu CBOe€ HErofOBaHHE IOYTH OTKPHITO.

[ToMuMO 3TOr0 06CTOATEALCTBA HMEAHCH H APYTHE MOMEHTHI,
COACHCTBOBABIIHE BOSHHKHOBEHMIO M TaKOro Hel0BOJBCTRA, [1po-
M3BOJCTBO MPOTHBOra30B BEJACCH MOJYKYCTAPHBIM HOPAAKOM.
Y¥roar HaOuBancs B KOPOOKM Bpyusylo. ECTECTBEHHO, uTe
IJMOTHOCTh HAOHBKH pe3KO KoJebajaCh B pa3JHYHBIX 3K3eM-
NAsgpax MPOTHBOrasa H HEKOTOpHIe H3 -HHX OBICTPO OKa3uBa-
JHCb HErOJAHBIMH BCJAEACTBHE ,MepeTHpaHuda” VIAS ApH HOCKe
nporuBorasa. Tak kaKk B NPOTHBOTasax y COJZAT 3TO NepeTH-
PaHHE NMPOUCXOAWIO BHAYHTEALHO OGHCTpee, 4eM y oduuepos,
TO BO3HHKAJH HOBBIE NOBOJBE JJS HeJOBOJLCTBA. :

Mu yxe ynoMumaiu Beile O NePBOHAYAJBHBIX 06PA3UAX
JIPOTHBOTA308B, BhipaGoTaruux camum H. ]I Bemm:xgm u Moc-
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KOBCKOH SKCMEPHMEHTANBHOH xomuccuesi. 34ech yMECTHO AaThb
UX KpaTKoe ONUCAHHE. [lepBHifi MPOTHBOrAS, HCNBITHBABIIHACH
B DKCNepUMEHTANBHONH KOMHCCHH, npecTaBisii c06010 100 Gy-
THAKY 6e3 AHa, HANOJHEHHYIO YI/EM, AW60 KeCTAHYIO KOpPOOKY,
cHeaHnylo Mo 00pasny TakOH Gyreiaky. [IpoTHBOrashl NEPEOro
o6pasia UMEeAH HIH UHAMHADHYECKYIO WJAH NPSIMOYTOJbHYIO
¢opmy m pasiHuHBIE DPASMEDHL B BepxHedl 4YacTH KOpPOOKH
{Meaach TOPJAOBAHA, HA KOTOPYIO HajeBa/CAH narpy6ox mnrIema
Kymmanra. BMECTO HIDKHErO JHa KopoOka HMeJa MEeTaJaHve- |
CKYIO CeTKy, MOBEpX KOTOPO# MOMEINanoch HECKOJbKO CJI0€B
mapan. Cpepxy Haj CJIOEM yIJ TaKKe MMesaach mapJepas C
paTOl TMPOKIANKA JJs 3alHTHl ABIXATEJALHEIX nyTei OT yronab-
poit num (ur. 34).

Brauasie ONBITH HPOH3BOAHANCH C KOpoOKaMu, PasJHYHBIX
pasMepoB, IpHYEM C HEJbIO yBeNMYEHHd MOUIHOCTH IPOTHBO=
ra3a HAGAIOAAJACH TEHJAEHIHs K NMPHMEHEHHIO KOpo6OK 3HAYH-
rTeapHBX pasmepoB. Tak Kax Takue KOpOGKHK He ObiIH CHAGKCHEI
KianagaMu, TO JBIATH yepes3 HuX OblIO AOCTATOUHO TPYAHO.
ToAbKO € TeueHHeM BpeMeHH OBLIH noA06paHkl OMBITHEIM NYTEM
COOTBETCTBYIOIIHE Pa3MEPBI KOpOOOK, KOTOpHE 3aTeEM H GplH
. NpHEATH B BHINIYCKACMEX B apMuio 00pasuax mpOTHBOrasos.

C neabio YMEHBIUEHHS BPEJHOTrO NPOCTPAaHCTEA yTOJBHOTO MPO-
THBOTA34 B DKCNepPHMEHTaJbHOH KOMHCCHH Oplia CKOHCTPYHPO-
paHa KOpoOka, u3oOpaxeHnas Ha Qur. 31. dra xopobka Hmeaa
UHAMEAPHUECKYIO (POPMY € HATVIYXO NPHIAAHHEIM HMJKHHM JHOM.
B uentpe BepxXHEro jHa Onlaa BrasHd TpyOKa, HEMHOrO He 10-
xonsmas A0 AHa KOpoOku. Boxpyr sTo# TpyOKH Ha BEpPXHEM
HE MMENO0Ch HECKOAbKO OTBEPCTHH, 4epEes KOTOpHE BO3AYX
nocrynai B xkopoOky. HasHadenue TpyOKH, BIasiHHOM B BEPXHEE
NHO KOPOOKH, COCTOA/IO B TOM, yTOOB VAJMHHTB NYTh OTPaB-
IeHHOrO BO3JyXa uyepe3 CJAOH yras NpH OMHHX H TEX e pas-
Mepax KOpoOkH. ITa KopoGKa TOCHAe HCHbITaHHH HE OBl
npuusira. OJHAKO Tnepeasd neGoabinas (oneiTHAs) NAPTHS MPO-
THBOra30B 3€AHHCKOrO, BEINYIIEHHAS B Hauale BECHLI 1916 r.,
pMena KOpoOKYy LWIHHAPHYECKOH (GopME, HO yiKe C BEPXHHM
¥ HHJKHMM JHAMYE ¥ TOPJOBHHAMH. ITOT o6pasen GuicTpO OOHA-
PYXHJI BCe HEyAOOCTBA kpyrioi (opmel: MpH HOCKE MPOTHBO
ras KaTagcs Ha G0k, Gaarojaps 4emy SakpyduBaIach TeChbMa.
To ke caMoe NPOUCXOAHIQ H NPH Gere B HajeTOM NPOTHBO-
rase. [1osTomy Kpyrabie KOpoGkH B najpHelieM COBEpPIIeHHO
He HM3TOTOBASIHACH. '

C masi mecana 1915 r. B apMmio CTaJl nocTynaTh [epBblH
THI NPOTHBOrasa 3eJHHCKOrO, Tak HasbiBaeMBli ,TPOTHBOras
Ieaunckoro-Kymmanra [leTporpaickoro obpasua® (dur. 34
# 35). KopoGka 3TOro npoTHBOrasa umMeIa NpsAMOYTOABLHYIO hopmy
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¢ pasMmepamu 200 X 80 X 50 #ar. Huxnee AHO xOpoGku cHAG-
KEHO rOpJOBHHOH BBHICOTOH B 1—2 cit u BHYTPEHHHM nHaMeT-
poM 22 sm. dTa ropaoOBHHA 8dKPBIBaNaCh KOPKOBOH mnpobkoi,
IDHBSI3aHHOH K YIUKY, HMEIOmEMYcs HA KOPOOKe, GeUeBKDH.
B Bepxnee amO BnasiHa Takas ke ropJOBHH2Z HECKOJBKO Gosee
BbICOKasl, Ha Hee mameBascs muem Kymmanra. Heckonsko or-
! CTynss OT BepxXHero JHa NOMemanach
NPpHIOAAHHAsA K CTEeHKe KOPOOKH MeTat-
JHYECKas ceTKa, NOJX KOTOPOH HMe.-
Cd CJIOH MapJu ¢ TOHKOH BAaTHOH mpo-
Knajko#. Taxoe ke ycTpolicTBO HMe-
JOCh H Yy HHXKHEr0 JHa KOpo6kH. Mex-
Ay CETKaMH NOMeIaaCsd aKTHBHPOBAH-
HEIE nmo cmocob6y H. JI. 3eannckoro
YroJe ¢ pasMepaMH 3epeH 0KoJ0 3—6
i MM. JliaHA YTQABHOTO (HJILTPA COCTaB-
<~———80——1 1@ 174 mm. Ha xopoGky mHazeBajcs
: KECTAHOH KOJMAK, IPenoXpaHsioHii
MAacCKy BO BpPeMs HOCKH NPOTHBOIrasa.oT
~ : nospexaenuid. Kopobka u xosanak cHab-
HaJuCh VIIKaMH, 4Yepe3 KOTOphe Ohlia
nponymera TtecbMa. C MoMOUIBIO 3TOMH
TE€CbMbl NPOTHBOras HOCHJCA Ha GOKY
H JOBOJBHO JErKo HNPHBOAHJCH B Goe-
Boe noJjoxenue (¢ur. 35). Jpxanue B
NPOTHBOrase, KaK H B JPYTHX ero 06-
pasuax, — MasTHHKOBOE, T. €. BAOX H
BHIZOX TPOHU3BOJHIHCH U€PE3 YrOoAbHbIMA
¢puabrp. Baarosaps sromy B nporuBo-
rase 3e/HMHCKOTO HMEJOCH G60JblIoe
BPEJHOE INPOCTPAHCTBO, KOTOpOe 00y-
CAOBJHBAJO TPVAHOCTH Abixanusa. Jas
o0JierueHus: AbIXaHHsl PeKOMeHA0BaA0Ch
BPEMA OT BPEMEHH 3aKPHIBATH HHXKHee
AHO DYKOH H NPOHSBOAHTH CHJABHEIH
BBIIOX. [IpH aTOM BO3AYX BLIXOJHA MeX-
AY YIIaMH H IIPH CJAeAVIOUIEM BAOXe Mo
| MackKy noOmajaio HEeKOTOPOe KQJaHye-

f‘;ﬁ!ﬁ- qepmegc K0poOKu cTBQ CBEXKEro BO3LYXa.
Empazgfz‘éﬁae:‘*ﬂ”;ﬁg:ﬁ B népehix o6pasuax npoTuBorasza
[Terporpajckoro THHa Macka uHMeJa
PAJ CYIECTBEHHBIX HEAOCTATKOB: MaJblii Pa3MED OYKOB, O7T-
CYTCTBHE HOCOBOro OTPOCTKAa MXJAsi NPOTHPAHHS 3aMOTEBIIHX
OYKOB, HeyjauHBI/i, NOKPOA  IujaeMa, CAHIIKOM O6KHMAB-
me.:m_ HEKOTOpHI€ YaCTH JHIA, OT Yero 3aTPyAHAIOCH KPOBO-
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o6pamenne (dur.35). Becroit 1916 r. Bonpoc o kJAanaHHOM pac-
npejleJeHAH JbIXaHusl B NPOTHBOrase HAXOAHJCA ElIe B CTaLHH
paspaborku.[IpeioxkenHble Pa3THYHBIMHIHIIAMH CHCTEMBI KJIana-
HOB, HECMOTPSl HA YAOBJETBOPHUTENBHYIO B OOHIEM paboTry, He
. HauH emie ce6Ge MpHMEHeHHs: B apMeiickoM ofpasue npoTHBO-
raza. C ojgHO#l CTOPOHEI, 3TO NPOHCXOAMIO IO NPHIHHE TPYA-
HOCTelf, CBASAHHEIX C MACCOBHIM MPOH3BOACTBOM KJanaHOoB, C
APYTOf CTOPOHB, HAa KJAamaH CMOTPeJNH Kak Ha Hamboaee ysis-
BHMOE MecTo B mporuBorase. B 0coGeHHOCTH B 3TOM OTHOLIE-
HEE OblIa TAMsTHA Hey/Jaua C KJanaHaMH B mpoTtusorase I'op-
goro HHCTHTYTa. Ilo9TOMY XOTs BBEJEeHHE K/aNaHOB B YIOJb-
HBI/ NPOTHBOTa3 H HMEJIOCH B BHAY, NMpaKkTHYECKOEe pEeUIeHHe
BONPOCA OTKJ4ABIBAJOCH 1O TMOsIBJAEHHs (O/ee HaAeKHOro 06~
pasiua KJaamnaHa.
B mapre 1916 r. 6bia CnpoOEKTHPOBaH MOXOBHE BHIIEONH~
caunoMy nporusoras 3enmHckoro-Kymmanta MOCKOBCKOTO 00~
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Duz. 35. Howenue u Hadesanue npomueozaza 3eaurckazo (U3 AucmOBKU,
npuiazasweiics K nepgbls 06pasgar npomusozasa).

pasna. On oramuancs or [lerporpajckoro obpasna JHUIb pas-
mepamn u (Gopmoit kopoGxn. CeueHne KOPOOKH 3TOrO obpasna
oBasibEOE (3JLIHIC), MIONAAb ceyeHHst okoxao 60 cx?®. Beicora
kopo6ku 200 s, AauHa 60JBUICH OCH saaunca — 110 max, ma~
108t — 67 mi. BepXusis ropJAOBHHA HMEET HECKOJbKO GOJDLIIHM
auaMeTp no cpapsenHio ¢ [lerporpazckum 06pasiuoM (25 aeit).
[lepBble MAapTHX 3ITOrO MNPOTHBOrasa He HMEJH TPHIAAHHOTO
JEa ¥ HHXHeH ropaosHHb. KopoOka sakpeiBanach CHE3Y KpPhILI-
xofi M3 JKECTH, moj KOTOpOi cpasy momeuiasnach cetka. OxHako
~ Heyno06cTRa Tako¥i KPHIIKH, KOTOPYIO Hal0 OBlJIO OTKPHIBATH
" npH NOJb30BAHHH NPOTHBOrasoM, CKOPO CKasalHCh. Kpuimka
JerK0 OTJAaMbIBaJach H MEIIasa npu xoabbe B HaACTOM HpO-
ruporase. IlosromMy B mnocjeAyiomux MapTHAX TMPOTHBOrasa
HIOKHEe MHO ViK€ IPHNaHBajzoch K KOpoOke H CHaGXKaJsoCh rop-
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JI0BHHOH nuamerpom 40 acu. TIpoGka, KOTOPOH SaKPHBAAOCK
'HH)XHEe OTBepcTHe, Onuia BLHIIITAMIIOBAHA H3 KECTH H HMEJa
CHADYXH PESHHOBLIH MNOSCOK. B ocra’zpHOM 1O ycrpoicrsy
nporuBoras 0wt oxunakos ¢ [lerporpasckum o6pasmom. Hano
JIEWB OTMETHTD, YTO 00BEM YTOJBHOTO (PHABTPA B 5TOM o6pasie
OB/l HeCKOJABLKO GOJBIIHAM IO CPABHEHHIO C [Tetporpanckum, a

e ===

Puz. 36. Yepmewc ropolbku
npomusozaza 3JeAuHcK020
Mocxoeckozo obpasya.

HMEHHO coctaBasa 1000 casd
(B Ilerporpagckom  o6pasme —
700 ca®) (bur. 36 wu 37‘)]. 3aro
pasmepnl 3epeH 3xech ObIJAH He-
CKOJBKO GOJBIIHMH.

Tperuit THn nporusorasa 3e-
JHHCKOro - KymmMauTa Haswnpajics
nporuBorazom Kasesmsoro oGpasna
HAH TOYHee THna KasewHoro npo-
THBOrasoBoro saeoja. Ilo mapyx-
HOMY BHAY OH NOXOAHA Ha Mo-
CKOBCKMH THH H OB JMIOL He-
CKOJBKO KOpoYe nocjaeiasero. Ko-
po6ka HMeJ a 3AAHNTHYECKOe ce-
q€HHEe ¢ ocaMH 110X 70 s, BHI-:
cota 135 sx . Kopnyc umen TpH
8HIA BHINYKABIX H JBa BOTHYTHIX
JJsl yBeJNHYeHHAS] TPOYHOCTH. OT-
A€JKa 3TOro npoTHBOrasa OmlIa
HECKOJbKO Jydined, yem y oboux
BL;I}IHEOHHC&HHHX 06pasuoB (¢ar.
38).

Pesunosnie muems Kymuanra,
COCTABJSIONUIHE OJHY H3 IIaBHBIX
YacTe# BCeX BRIILEONHCAHHBIX TH-
MOB NPOTHBOrasoOB, BCTPEYAJIHCH
ABYX oOpasuos. [lepsruiii THD 6Bl
Majoyao0esn mo dopme, masaa
HebO/IbIIOe MoJe 3peHHS H He
HMEJ NpHCnocobJeHHi Bas npo-
THpaHHA 04YKO0B. Bo BTOpom THme
IIJIeMa 3TH HeJXOCTATKH OLJM ya-
CTHYHO ycTpaneHsl (pur. 39, 40).

Beime yxe ynomMmHazoch e
psiAle  HEJNOCTATKOB, KOTOPHIMH

06aasan npotueoras 3eauackoro-Kymmanta. OCHOBHMM H3 HHX

<Tp
T4

' Cu. COopunk TexHuueckHX ycAOBHii, HHCTPYKIMi u meromes, 1917,
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6Bl TPYAHOCTH ABIXAHHA, 06yC/aOB/AEHHAS 3HAUHTE/AbHLIM BPeA-
ppM mpocTpancTBoM. Yike xetom 1916 r. AOHECeHHd, NOCTy-
napumme ¢ GPOHTA, YKA3BIBAIH HA PAX HEXOCTATKOB MPOTHBO=
rasa, MPHOECHIBAA UM CJHAyYaw OTPABJICHH (TPyAHOCTH AHXa-
HWs, MOTEpsl OPHEHTHDOBKH, Hey100CTBa npo6kH, 3aKpLIBABIIEH
HHKHEE OTBEPCTHE kopobku, u T. X.). [Tosromy Bonpoc 06 yco-

Duz. 37. O6wuii 6ud npomuso®asa 3eAuHcK020 Mocros-
ck0z0 o6pasya: a) € HuduCHed 20pA08UHOL U npOOKOL.
0) ¢ JicecmAHO KpuluKol cHUBY.

BepUICHCTBORAHHH N1POTHBOIA30B BCE BPEMS CTO nepex COOTBET-
CTBYIOUIUMH ODPTaHH3ALHAMH, Hano OTMETHTb, 4TO 6OJBIIHHCTBO
HEJOCTATKOB MPOTHBOrasa Moryo Obl OBITH YCTPAHEHO B CJay-
yae Hajrexanero obyuenms Bofck. OaHako KOMaHJ1OBaHHE
yacrefi Ha STy CTOPOHY JieJa HE ob6pauiaso JOJKHOrO BHHMA=
uus. O6yuenne BEJH NONPEXHEMY a6OTHUKH HEBOEHHbIE (TPO-
(eccopa, Bpaum, CTYASHTH H T. A.), KOTODHE OTpaHHYHBAJHCH
OOLIUHO JeKNHSMH H KaMEPHEIM OKYpPHBAHHEM. Hacrosuie#
TPEHHPOBKH B NMPOTHBOra3e He NMPOH3BOAHIOCE, noueMy 060ab-
WHHCTBO COAAAT (paKTHYeCKH HE yMeJO TO/Ab30BATECH NpOTH-
porasamu. C Apyrof#f CTOPOHH, MPOTHBHHKA BHEIPCHHA IIPOTH-
BOra3a 3eNHHCKOro BCAYECKH MOJIEPKHBAJH H PAas/LyBalH BEP:
CHIO O HEYCTPaHHMBIX HEJOCTATKAX MPOTHBOTNAsa 3eJHHCKOrO.
B pesyabTaTe yXKe JeTOM 1916 r. Bo BCei HIHPOTE BCTaJA BO-
1POC O HOBOM THIIE NPOTHBOrasa.
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Cpenn 10KyMEHTOB, oTHOCHIMXCH K KPDHTHKe NpPOTHBOrasa
SeJHHCKOr 0, HA0 OTMETHTD POTOKOJ cOBeuanust 0T 1 okTa6ps

6 r.,' cospannOrO mMpH 3emckom coiose. Ha srom cosemanun
PHCYTCTBOBAJO GOJIBIIOE YHCAO NPELCTABHTENE PasJHYHBIX
YUpEKACHHH, B TOM wncie MOCKOBCKOf 9KCIepHMEHTaIbHON
Komuccnn u naxe Iocyrapcreennodi aymel. Bruio TaKxe 3Ha-
YHTEJbHOE YHC/IO YYEeHHX.
Henocpencrsennrim NnoBO-
AOM 11 CO3EIBA COBENIAHHS
NOCAYIKHIH, KaK BHIHO H3
IPOTOKOJA, TeJerpaMMbl ¢
GporTa ¢ TpeGopammem 3a-
MEHBH TNpOTHBOrasa 3eJHH-
CKOrO, a Takke IO3HIHST
npod. H. A. lllurosa—e TO
BPEMA  3aBenyiomero npo-
THBOTA30BLHIM OTJEJI0M 3em-
Coio3a B Muncke. H. A. Ilu-
/0B, HEMaJO CJeJaBmIHi B
06/1aCTH  NPOTHBOTa30B X
oOyueHHs BOHCK, B psaae
CIy4aeB BLICKA3aJ HECKOJbs
KO KaTerOpHYECKHX CyKie-
HH 0 HeJlocTaTKaX NPOTHBO-
rasa 3enmnckoro. Coaepixa-
HHE NPOTOKOJA" caeayioniee 1

A. A. TutoB (uren [aasmoro
xomutera B3C), orkpmipas copema-
HHE N0 nOpyvyeHHIo KHass JILBoBa,
COOOMIHT, 9TO 3eMCOI030M 33aKanTH-
BAETCA BBIIIOJHEHHe GoJapmoro 3a-
Ka3a Ha NPOTHBOrassl 3eaHHCKOro-
Kymmanra. Hecmorpa ma 10, uTO
Fa30BHIE aTakH Ha ¢poHTe caeayior
ONHa 33 ApyroH, HOBOIO 33Kasa ma
NIPOTHBOTA3bl NMOJYYHTh HE yHaerTcs.

Puz. 38. Yepmeow Kopolru npomuso. S2AAUCH Copemanns sBAzercs Bhi-

2asa 3eaurckoz0 Hasennozo obpasya, 9CHEHHe npuunH (MIH, Kak CHasa-
y HO B IIPOTOKOZE, ,OTHOWIEHHS BHI-

CIIEro HayanbCTBA') 3aM€PHKKH 34Ka3a,
Ilpog. C. A. Yananrun canraer YrOXbHbIH MPOTHBOra3 HauGoiee coBep-
HICHHBIM Cpenm HMEIOMUXSA H 064aX20MMM AHmWD HEIHAYHTENLHBIME Redek~

e,
! Comepixanne nporoxona A4€TCH B COKpPAaILIEHHOM BHJe.
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TAMM, HANHUHE KOTOpPHIX HE JHIIAer POTHBOra3 €ro 34UATHHX CBOHCTS
nake npu HeGraronpuarthuix yeaosusx. ITpogd. H. A. llluxos B uacrHOH Oe-
cene BHCKAa3ad MHEHHE, 970 B JIAHHBIX NPOTHBOrasax HMCETCs MHOr0 OTpHUa-
TeJbHHIX CTOpOH. BHisicHeHHE BONPOCOB O NMPHIOAHOCTH 3TOTO NPOTHBOrasa M
ARNAeTCA 3ajaueii cOBEllAHHA.

Mpod. JI. K. CpepikeBCKHil reBOPHT, 4TO JKcHepHMeHTaAbHAA KOMHCCHA
HocTaBreHa B JOXHOE INONONeHHe, HO0 NPelIOKHBINH H 0100QHBIIH 3TOT
NPOTHBOra3, OHa He HMEer O €ro pabore Kakux-i1HGO CBeJEHHH.

Mpod. H. Jl. 3eauHcKuH TFOBOPHT, 4TO B [lerporpane aeno-¢ NPOTHBO-
ra3aMH HELOCTATOYHO yperyinposano. TpeGoBanHa HA MacKH GuiaH CHa3Ma-
THYECKHMH, B 3aBHCHMOCTH OT -
pe3yabTaTOB, TMOJVYEHHHIX Ha ]
$ponTe TNpH NOAL3OBAHHH Ma-
ckamu, Haroromasionine IPOTH-
BOrasbi OPraHH3auHH HAXOJATCH
B NMONHOM HEBEeAEeHHH 00 HX pa-
Gore Ha (poHTE, TaK KaK BOEH-
HOE yupekIeHHe, B BEJEHHH KO-
TOpOTO XOJHTCH KOHTPOJAL H
NpOBEPKa HPOTHBOra30B, AEPHHUT
BCE CBOH BHIBOJBI B Cexpere (09e-
BHIHO Jef0o HaeT 0 XHMHYECKOM
xomurere)., Bece nOnbITKH Npo-
HUKHYTh Ha (poutr mas obcae-
NOBAHHA Ka4YecTBa NPOTHBOrasos
HATAAKHBAWTCA HA CONPOTHBIE-
uue. JIHIID HEMHOTHM JHIAM
yAan0Ch MPOHHKHYTH Ha (QPOHT
H NONYYHTL HYKHBIE CBeIEHHA.
Heo6xoaumo, u9robbl 3aroToBAdA-
WIAM NOpOTHBOraibl OpraHHsa-
nuAM OblMa nNpegocTaBieHa BO3-
MOXKHOCTb MOCHIIATH JEAeratos
Ha QpoHtr maa cOopa CBeleHHi
o0 paGore mnpotuBora3oB. B Ha-
cToAIIEe B]JEMH c }’I'GJIBEHMH
NPOTABOrasaMH HACTYIIHI mepe-
70M, H HEH3BECTHO, HYACHBI M OHH OYAYT Aajbule, TaK Kak uMelomuiica B Boen-
HONPOMBIMINIEHHOM KOMHTeTe 3amac B 290000 wr. He noJy4yaeT Ha3HAYEHHA
Llens cOBENIaHHA — BbIACHHTL, HMEIOT JH YrojihHbie NPOTHBOrashl Kakne-1u60
NpPEHMYLIECTBA, B MPOTHBHOM Clyuae Heobxommm Apyroi pecnmparop. lanee
H. O. 3eannckuit nmpocar H. A. IllnnoBa Beicka3aTh CBOH COOOpaxeHHs O pa-
foTe NPOTHBOrasa, Kak JMUO, croamee Gansko K dpoHry,— ,Moiker Owith
yroabHas Mblib, KOTOpas nonaiaer H3 KopoOGkH B ILIXaTEALHBIE NYTH, HE TAK
CTpauiHa, KaKk rosopat o6 stoM. M TpyamocTh JABIXaHHs, HA YTO ceHuac Cabl-
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rasamn®, — rosopur H. JI. Seanncxnii, > O NpeATaraer mumecti

| Ompexexennoe wmenne, ,kotopoe M He OyZeM mMKOMY 'RaBusmBaTh H Ko-

T0poe Ham HEOGXOAHMO A5 TOro, 4TO6H pemmts: NPOXOMXKATE AN Hayartoe
XeXO mAM GPOCHTL €0 Kak HerojHOe*. R

Hpod. H. A. Ilnxop FOBOPHT, 9T0 ecau UETbI) COBEMAHHA RBATETeH
BHISICHERHE AedeKToB NpoTHBOrasa Kmanra-Bexuucmro, TO 3T0 COBeImanue
Hazo Obio coGpath masHo. S amumo BHICKAXY OTKPOBEHHO Bce CBOM COOGpa-
EHMA 1O 3TOMY Bonpocy. Nonywennwe or H, 1, 3enunckoro Becmoit 25 npo-
THBOTa30% He AannlBoaMoxHOCTH MOCTAaBHTH WHPOKHX HCTTaHNH (na dponre),

Puz. 40, Hpamupa&;:e O%K08 ¢ nomowsio CRequanshoze ompocmia
\ pﬂﬂ-ﬁﬁgﬂ'- d ) r \

' Oxmaxo HEYAOOCTBO NMOMb30BAHES My CKasanoch ceiuac ke, u6o sHeyMeable
i pj’m' COXzaT, 0COOEHHO UPH HANHYHK Gopoagl, 3aTPyAHANH o6pamenne 'c\xa].u
' 9YKOBHIMH HIIEMaMH, KDOME TOTO, OHH CTHIIKOM SATPYIHANH ABIXAHME, ,Tak-
- MT0 y MeHs, - roBoput H. A, llnaoe, — croxmnocs OTPHIATENBHOE OTHOmEeHIe
. K STHM nporHBorasau. Bnocaenctsun g mamenun cpoe MHEHHE, Tak kak

TPaackuMu, 10 Gro TOTXa, KOTZa mnoamoro cHaGserug IpPOTHBOra3aMu
€me e Gubmo, Hawajucs Fa3oBbie aTakm, kotophie Guino NOpyYeHo MHE Hc-
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xpuTuiofl MpOTHBOTA3, TAK KaK STO MOTAO OW  MA0XO nozeficrsoBats Ha

coamar w yGts B HHX BEAKYIO BEpY B Kakue Gu To Hi 6HIO NPOTHBOTAIW..

eXOCTATKAMH NPOTHBOrasa 3emmickoro-Kymmanra H. A. HIunos cumraer:

1) TpyasoCTh HAREBaHHs Macku. ¥ Go1bIEHCTBA B NEPBLL MOMEHT MOCTE HA-

ReBaHmg OYKH OKasbiBaioTcs He Ha cBoem mecte. [pu NONBITKAX TONPABHTH
WAEM NPOMCXOAMT €ro pasphiB Ha roaQse H ma nepenocuue. 2) TpyaHOCTB
JHXAHAA, KOTOPAA MOMKET 3aBHCETh OT MBIIH, noxyuaemoif 1Py COTPACEHHH
yras, ot GOMBLIOrQ  CHOS YIJsi M OT CKONACHHT HOX Mackoii ¥ B KOpoGke
NPOAYKTOB JHIXaHHA, B 0COGEHHOCTH NMPH ABHKCHHH B pabote (apTHAACPHCTHI).
3) CuabHOE 3aMOTEBAHHE CTEKO. Kax ua peayabrat storo, H. A. [LInn0B yKaskl-
BaeT, UTO BO BpeMsl OJHOH M3 rasoBbiX aTaK OTPAX COAAAT B NOJHOM CMBICAE
croBa 3abNyAMACA B PA3BATHHAX OAHOrO ropona. CMa3HBAHHE CTEKOX PR
IIePHHOM H 3€JeHbM MBIIOM XOTA H NOMOract NPOTHB 3anOTeBaHHd, ONHAKO
nesath 9TO Ha (POHTE NOYTH HeBO3MOKHO. 4) HemosmoxHOCTH nepenaTh
pacropskenns 1O TenedoHy H KOMaHIOBaTh, B TO BpEMi, KAk npu TOH
HaHEKE M CyeTe, KOTOPHE CONYTCTBYIOT KaXNOH TasoBoit atake, MOPAROK
MOXHO BOCCTAHOBHTH JHIlb TBEDABIM H TPOMKHM CIOBOM HA4AABHHKA. He--

KOTOPHE KOMAnHPH, BHAR TIUIETHOCTS KOMAHAH B Macke W Kenas BCe Ke:

BOCCTAHOBHTH HeOOXOAMMBIH MOPANOK, AOCTHIANH STOTO, TOJABKO COPBAB MACKY ..
~OTHEro caMmu morn6ain CMeprbio repoeB. 5) CkuMaHHe PEeSHHOBBIM MIIEMOM
[OMOBH  KDOB2HOZHHIX COCYAOB, Pe3yJLTATOM €Ero 0Ka3nlBaercd CHAbHAM.
" ronosHas 60b H TOJOBOKPYIKEHHE. ITO 3aTPYAHsIET JAHTEALHOE npe6uipa-
He B Macke. Mexny TeMm NMOCAERHHE ra3oBhle aTakH NPOAOMKANHCH 1O 4 "ac.
H. A. Hlaros mpeanaraer CKOHCTPYHPOBATH NPOTHBOra3 ¢ ,XONOCTHIM xomoM®

" KotopHit 6b MO3BOAAX ABIMATH HEpPES 0co6Ki KAHAA OKPYMXalolU{HM BO3AYXOM.
[lpr nepsmX NpH3HAKAX rasa "Hano 9TOT KaHAM MOMEHTanbHO 33aKpHTh H
AHMaTh uepes yroapuyo Maccy. [lo muenuio H. A. lllnaoBa B NMPOTHBOTA3axX.
trma KymManTa-3€JHHCKOr0 HeOOXOAMMbI CIEAYIOIHE H3MCHEHH: 1) Hlaewm
noxkeH OMWTH CHaGeH BBHIABIXATEAPHBIM KJANaHOM. 9) Martepnan muieMa
gomiked Onith Oosee MPOYHHIM, & CaM ILIEM Gonee cBoGonubiM (natiofobue

«  auraEicKoro). 3) Macka nomkHa ﬁum‘pacmnmna Ha 6 €ac. 6ecnpepbIBHOTO

' 107b30BAHHA €10, '

To 0GCTOATENBCTRO, UTO NPH3HAKH OTpaBJIEHHs YacTo Halai0AaloTCa Ha 2-#,
3.if u 4-if neHb, HABOAMT Ha MbICAb, HYTO OTpaBIeHHE OBUIO MELMEHHOE, 41O
MOCEO OGBACHHT, JHIb NPOCACHBAHWEM rasoB depes yroab. Kpowe Toro,
| 6bI10 6bl JKenaTENbHO BHIACHHTH, NOTAOIIAET JH YTodb MBIIBAKOBHCTHIE H
i UMAHHCTHIE COENHMHEHHA, TaK KAK €CTh OCHOBAHHA Npeinonararb MX OPHCYT~|

cTBHe B NMO3AHeAmHMX Tra3OBHX aTakaX. YmOMuHAA O KA4ecTBax JPYTHX npo-

THBOTA30B, HMeKU(MXCT Ha ¢poure, H. A. [lIunos ocoGento OCTAaHABIHBAGTCH

' n6a auraulickoM mieme, KOTOPHIfi MONB3YETCd yCHEXOM, HECMOTDPA Ha TO, 4T0-

onuiT B Tlerporpane He ONpaBJaiA BO3NOMEHHHX HA HErO HajeK A, o

| OrtBeya’ Ha BONPOCH TPACYTCTBYIMIAX, H. A. lllmzoB yxassiBaer, 9T

J,af;j;.._..;uacu-punma B MepefioBHX 9ACTAX COBEPINCHHO HENPHrONHE!, OIHAKO € YC-

. mexoM npHMeRHMBI B Gamkaiimem Trury, [lanee, oTBeuas Ha BOMPOC P, K. I'epke

| _Bsum an o6yueHs MepaM MPOTHBOrasoBoi Gopb6bl ¥acCTH, MOCTPAiABIIHE
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HIPH NOCIEAMHX TasoBX atakax®, H, A. lunor orsewaer, yro sri YacTir
-06yueRB TOMbKO NOAb30Banu0 , priabuamu®, Jgmp uexosex mo 10 u3 pors:
SHAKOMBI C NPOTHBOrasaMmu 3enHchuro-KyuuaHra, 9TO OGBACHACTCH HenoeTaT-
KOM NpOTHBOra3soB TOro THna,

[1. C. ¥cos YKasbiBaer, uro pee o 9eM roBopux mpod. H. A. lllngos, emy
UPHIIAOCH cABMATh HA GponTe, Bee HE pewarth Bompoc Toabko Ha ¢ponte
HEIB3A, TAK KAK HEKoTopHhle HEIOCTATKH NPOTHEOra30B 3apuegt OT HX KOH-
CTPYKUHH, ADYrHE OT camoro MaTephaia H TpeTbH HywHO NPHIOHCATH Beeneno
TEM, KTO moansyerca mmu, [1. C, YcoB cuntaer, yro O HeloCTaTKaX nporHBO-
Ta30B 1o Marepuanan o6ecnenoBanuii ATAK, NONYYECHHBIM BOSHHEIM BEOMCTBOM,
CYAHTE HeAb3s, Tak Kak nogobune obcnepopamng Benyres mo ogmomy Iaany,
YIT0 HE ZaeT BOBMOKHOCTH OcBeTwrs HHTEpeCylomue Bonpocw ¢ HYXHBIX CTO-

Ha 10, uTo B Mockee ywe IPOBENEHbl HCCAE10BaNMY ABYX Naprad mportuso-
T#30B, noOHIBaBIIHX B Ta3oBHIX arakax, sto o0crenoBanne He HAET BHOJHe
ONpeneeHHntx yxasanuii. 3necs YKa3bBaxoch, npojoaskaer raxee II. C. ¥cos,
9TO0 H9epes yroas npocaumpaercy ras, uo orpasaemme Guijo O0HApy¥keno y
HEKOTOPWX JHWB MO npomecrsum 3 1Heii, A moxer Guts A3HHOM CJaydae
O npuMenen ras, KOTOpHIH jeiicTByer ammp 1€pes TaKoit npomesmyrox Bpe-
MeRd. [lng suiscHenns sroro BOIIPOCA HYWHB KIHHHYeCKHe HCCaexoBanus,
4uero Boewnoe menomcrso JeNaTh He HaxomuT HYXKXHBIM. Ocoboe BHuMAHHE
HEeo6XOMHMO yaeanTH BOLPOCY 06 00yueHnn Bofick IOAb30BAHHI NPOTHBO-
TasamH. '

H. . 3eaunckuit ye coraacen ¢ H. A. Ulraosnym o BONpocy o Heobxo-
JAHMOCTH HCnBITaHMiT MPOTHBOra3os Ha ¢ponre, Ecam PECnHpaToOp BhmepH-
B4€T B Kamepe, To MoueMy OH He BwHecer p noxe®. Ecan auraniickune hacku
AAIH B Kameps xynmme PE3yIAbTaThl, WeM Ha ¢ponte, 1O Ang 00bACHe RS
ITOr0 JONKHE GhITh NPHYHHB,

HRanee 3enmnckuii Ha OCHOBaHHH MAaTCpHaNOB OQHLHALBHEX AOHeCeHHi o
Ta30BHIX atakax HIIOCT pHpyer OpenMymecTsa| yroasanix IpOTHBOrasos nepej
MapaesnMH. Hegocrarky YTOILHOTO POTHBOra3a — 310 YrOAbHAA OBAL H TPYX-
HOCTB JBIXaHu4, Kpose roro, g XHMHYECKOM KOMHTeTe CYHTA0T, YTO MPOTH-
BOras nomxen pa6orars Gojyee ATHTENbHCE BpeMst, uem t0, Ha KOTOpoe ou
PaccunTan. Teneps TpeOOBaHHA cTany WwHpe, uGo coapary NPAXOAHTCA B
TipotaBorase pecty HacTynnenne, wexay ey kax PaHblle peYb WA TogpkO
O NONb30BaHHH HMH B CIIOKOHHOM COCTORHMH, IonstHo, uro HEOOX0aHMO
ITPOTHBOra3H! COOTBETCTBEHHO BHAOH3MeHHTE, Yro kacaerca Klanaua, o, ko-
HEYHO, aBIXaHHe 3THM obxrerantes, Ho B 10 #e Bpema B Kowmmcenn Ha K,
MTO 11 Mamero COalara, KaK megee KYZIbTYDHOTro, yeMm aHramiickue ConnaTH,
¥Janam Gymer npencrasisty CBOero poma omacuocrs, xa u Kpome toro kja-
liaHn BooGmie ckopo noprarcy,

A. T. Kupcanop YKa3biBaeT, wro rpeGopanma MpOTHBOrasam co Bpeme-
HEM BHAOH3MEHHIHCH K 9TQ BHavale Bech Bompoc CBOIHICA K yBeluueHHIo
lorromaemocT rasop yraem. 1 Bcenejo NpHCOEARHAIOCH k¥ H, A, luxosy,
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A
410 Tpe6OBaHH GPOHTA NOMKHH GBTH YITeHH HPH KOHCTPYHPOBAHMH NPOTH-
porasa. HecmoTps Ha HeIOCTaTKH yTrOAbHBIX NpOTHBOTA30B 3eMcoi03a, BCe e
CUHTAI0 MX JAYYUIHMH, H MO3TOMY HeoOXOAHMO CHAGKATH HMH apMHIO, B TO Xe
camoe Bpems paGoras Hajx HX yCoBepIIeHCTBOBAHHEM. Jlanee A.T. KupcaHos
- yKa3bIBAET Ha HEOOXOAUMOCTH oGyuenHs BOACK MOAb3OBAHHIO MPOTHBOrA3aMH
¥ OpraHm3auud Ha QpOHTE PEMOHTHRIX MACTEpCKHX. B macrosuiee BpeMsa He
¢nenyer OTKasuBaThCA OT cHaOkeHHda TNPOTHBOrasaMH 3enunckoro-Kymmanra,
sakanguBaer A. T. KupcaHos, HeoOX0fHMO IHIWE B A0 cHaOxeHHds BHECTH
H0abIYI0 NAAHOMEPHOCTD.
Mipop. C. A. YamabrHH rOBOPAT, HTO 6e3oTpajHas TOYKA 3PeHHs
H. A. Illn1oBa He ONpaBAbBaeTCA OQMUMATBHBIMH JIAHHBIMH, KOTOPHE HMe-
wrca ¢ dpouta: Pax uudp 0 Koruyectse MOCTPAAABIUMX npH OfHON H3 MO~
CNelHHX Ta30BLIX AaTaK CBHIETEAbCTBYET O XOpoleM 1eliCTBHH NpPOTHBOra~
30B Kyuuama-_aemﬁ:mm. B 1o e camoe BpeMd Leibie POTH, CHabXEeHHBIE
MACKaMH-,PBIbIE" CO BKIANBIIIAMH, puGHBaAH M3 cTpos. Takuym o6pasoM,
~¢ ponpocom 06 H3MEHEHHH STHX NPOTHBOrasoB HAJl0 MOJOXKAATH, HE Jydie
ax HafiTH CHOCOGH, KOTOpHIE MOrAH Gbl YCTPAHHTH HEKOTOPHIE HX HENOCTATKH.
Mosker GbiTh NpaBHIbHOE OOYYeHHE MOAb3OBAHHIO YTONBHEIMH MaCKaMH ycrpa-
HHT TPYAHOCTb AmXamHd. B macrogiee BpeMi ofyueHHe BeleTcs TOABKO C
MOKDBIMH MacKamu-,psiasue”. H. A. 11lun0B yKasad 31€Ch, 4TO MPHCYTCTBHE
60pOAb H HEBO3MOKHOCTh OTJaBaThb KOMAHIY FrOJIOCOM NPensTCTBYET HOMb=
30BaHHI0 NPOTHBOTA3aMH 3TOrO THOA. OnHAKO 5TH HEHOCTATKH He MOTryT
CAYKHTH MPHIHHON s H3MEeHEHHs KOHCTPYKIHH, TaK KK cbpurh Gopoay H
nepenath KoMaHny KaKuM-1H00 3BYKOBHM CHTHAJIOM rOpPasfo Jerde, WeM H3-
MeHHTh THI MPOTHBOrasa. Pemenne BONPOCA O BHIBIXATEABHOM KIANAHE Tpe-
6yer OCTOPOXHOCTH: HAml COAAAT, HYKHO CO3HATHCH, He NPHBHIK 06pamATHCA
¢ ¢ TAKAMH XpYnKuMH Bemamu. EXMRCTBEHHO, YTO CMYIIaeT MEHf, MPOAOIKAET
C. A, Yanasrdi, 3T0 BO3MOKHOCTH HEMOIHOTO NOrIOUIEHH: Fa3oB.
Mpod. JI. K. Csepiesckuil roBOPHT, 4TO coo6menue npod. H. A, IHas
' OBa NMpOM3BENO Ha HEro THeTyulee, BUCTATACHHE: T4 APMIi, kotopan Goaee
BCEro MOJBEpHKeHa Ta30BBIM aTaKaM, HPOCHT 3aMEHHTH HMEIONHECH MPOTHBO-
‘rass ma apyrae. Onmako coolumenne nfod. C. A. Yaniabiraea HeCKOIBKO
paccesn0 3TO BrieyaTIeHue. B cymHOCTH H. A. lllunoB noATBEpAHA eme pas
muenie MOCKOBCKOH IKcHepHMEHTAAbHOH KOMHCCHH, KOTOPOE CIOKHIOCH
pocie paGorhl C NMPOTHBOT&30M. Pe3annoBHi  1eM — 970 camas HeyaoGHas
qacTh B NPOTHBOra3e. IKCHEPHMEHTAAbHAA KOMHCCHA npeng/ena neylo6crsa
STHX UIeM0OB, HO HaM roBOPHJH, 4WTO AYULIE HMETD 'ITG-HEﬁj".IlB, geM HHYETO,
M 4TO H3-3a 9TOrO He CTOHT 3aJePXKHMBATH NPOH3IBOACTBO. Jaa yMmeHbUIEHHA
nHAH Tpeanonaraiocs yroib CMauHBaTh gem-HHOY b, HO (AaronpHATHEIX pPé-
3yAbTATOB TOAY9eHO He ObIIO0. Toraa co BCeMH STHMH HeJIOCTATKAMH CHHTATHCA
Obilo HEAb3A, TENephb HYKHO H Heo6xoaumMo. K ycTpaHeHHIO TPYAHOCTH IBI-
XAHHA Tenepb NPHHATHI MEpPHl H JEIATH CTAA0 CPEBHHTEJIM'IO aerge, K xna-
nany Bajo NpHOETHYTs Auub B KpaHHeM caydae H npuTOM K Kialiany camofi
mpocTOil KOHCTPYKUHH. Boapiise mOTEpH, O KOTOPBIX 3XECE rOBOPHIH, 065~
ACHAWOTCS ODaHHKOH: JOIH BO BpeMH aTaKH COBEPHIEE_HG HEé 3HAWT, 9T0 ne-
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naTh, 326BBal0T 06 MMEOIIMXCS NPOTHBOTAsax, M1aBAT APYr apyra u 1. m. Co=
BEpUICHHO HEOGXOJMMO O6yuenHe MOAL30BAHHI0 MPOTHBOrasoM H 3HAKOMCTBY
¢ rasosoit GopnGoi. [lpu na6opaTOPHBIX HCIBTAHHAX MPOMYCKAHHA rasoB-
yrieM 3apernctpHpoBaHo me G6bito. Ut0 Kacaercs HHMHHX UMHOB, obpariB-
HMIMXCA 33 MEIHMIMHCKOH TMOMOmbIO ¥epes3 3 AHA Mocae rasoBoH arakd, TO 3TO
o6bAcCHgeTCH, MO MHeHHIO npod. CBepikeBCKOro, 10 HEKOTOPOH cTemeHH e=
NaHHEM HX OTIOXHYTb B OKOJOTKAax, NOJAb3yACh NOAXONANIHM CaydaeMm nocae
HEPBHOTO TONBEMA H NEPEyTOMICHHH.

Jloktop TamHCKHii cOOOIIaeT, YT0O MM JHYHO COBMECTHO C TeHepa’soM
MnatseBsiM Gbina o6crenoBana rasoas ataka non Bapanosnuamm. Ha oduuep-
CKOM COBEIIAHHH, CO3BAHHOM Ha MeCTe, BBIACHHIOCH, YTO jawe OQHUEPCKHH
cocTaB naoXo NoAroToBied k GopesGe ¢ yaymaHBbIMH raszamu. OKa3aloCh-
TaKike, UTO Té yacTH, koTopule Gbuin ob6yuenwl Gojxee OCHOBATENbHO, MOHECHH
menbmine morep. JlokTopa nopasua GoabpluiOH NMPONEHT NMOCTPajaBIIHX TaTap.
W3 pasroBopoB BBIACHHIOCH, YTO GOJLINHHCTBO M3 HHX HE MOHHMANO PyCCKOro:
#36IKa, MOYeMy OHH H He OHAH o00ydYeHH OOpalleHHI0 C NPOTHBOralaMH.
Kpome TOro, Mapaeebie NpoTHBOrass, Graropapa GAH30CTH OKOMOB IPOTHB-
HHKa, He yCHenH ofeTh. ENHHCTBEHHBIM cliaceHneM Owia mporuBoras Kymman-
ta-3enunckoro. Jlanee poktrop UamHCKH# cYHTaeT, 4TO NPH KOHCTPYHPOBAHHH'
NpPOTHBOra3oB (GPOHT HH NpH 4YeM. Toabko nabopaTOpHBIE OMBITH, NPOBEPEH-
Hble B JIONEBHIX YCAOBHAX, IOMXKHH HMETH 3HAYEHHe B jlene BhGOpa NMPOTHBO-
rasos. Jlyume npornsorasos Kymmanta-3eamnckoro GHTB H He MOXKeT, HOO:
TPYAHOCTH JAbIXaHHA, K OOJErYeHHI0 Yero Tenepb NPHHATH MEpHl, H NOpYa
PE3HHOBBIX IIeMOB GyAYT OTHACTH YCTPAHEHH IPH NPAaBHALHOM XOPOWIO HO-
cTaBiaeHHOM oO0yuenHH Bolck. Joxrop I'HHCKHH, 3aKaHYHBaf, yKasblBaerT, 9To-
npog. JlaBpos omubaercs, Tpebys 3aMeHHTh CYXHE NPOTHBOIa3bl MOKDbIMH.
Hao60poT — HYHO CTPEMHTbCH A4aTh KaXKJAOMY COXJATy Mo JBa NMPOTHBOrasa:
3eannckoro-Kymmanta, na6ul i B cayvae NOYHHKH He OCTaBMTH €ro Gessamur-
HEBIM, : ! _

®. A. Aunpees, c’omnofi cropons, cornacer ¢ H. A. Illnaosum, ¢ Apyroi—
HAXOJHT CTPAaHHBIM, 4YTO IDKCNEPHMEHTaJbHA# KOMHCCHA TaK Majo 3HaeT o
takrax, KoTopbie NMPOHCXOAAT Ha (pOHTE, CTPaHHB TaKke H NPeNATCTBHA,
KOTOpHIE CTaBATCA JHIAM, HHTEPECYIOUHMCH STHM BONPOCOM.

H. A. lluno BHOCHT TONpaBKH B (aKTHUECKHe NaHHbIE, IPHBE/CHHLE
H. JI. 3exunckuy. Boobue mo ero wmenmio oduuuaibibie 0HECEHH HE AA0T
BCEX TOYHHIX CBejeHHH, B 4TOGH CymuTh O KapTHHE IpOHCUIeALIEro, HeoGxo-
AMMO NPOH3BOXHTL BCECTOPOHHee ofcaefopanne rasopux atak. OTsiexmuch
B CTOPOHY BONPOCOBJOPraHH3alHA NPOTHBOra3oBOro o6yqenns, H, A, 1lunos

# MEPeXONHT 3aTeM K OUEHKe IPOTHBOrasoB 3emmuckoro-Kymmanra. Ou roso-
PHT, UTO pa3 apMHs cHAOXKEHa 3THMH JYYMHMH B JAaHHOE BpeMsa NMpoTHBOra-
3aMH, HEOOXOIHMO NPHIEPKHBATHCS HX H AyMaTh O 3aMEHE JIPYrHMH OMNacHo,
noka Her ayumero o6pasna, TAK Kak CBeJIeHHs MOTYT JoiitH 10 QpoHTA H
nokonebarh cymecTeyoLlee K HHM jopepue, Te HEAOCTATKH, KOTOpHE B HHX
BMEIOTCH, Heo6XOANMO YCTPaHHTh H Ceiiuac e TNPHHATH Mepbl K ycOBepIEH-
CTBOBAHHIO HX KOHCTpykuun. B saxaovenne H. A, lllnnos Bospaxaer AOK=
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topy amuckoMy mo Bompocy O poin (poHTa B OUEHKE NpOTHBOrasa. Heno
¢ppoHTa — yKasaTb HAa HelOCTaTKH, 3 KaK HX n3bexarh, KAKOBH HeoOXOAHMBIE
YCOBepUIeHCTBOBAHKHA — 9TO JIEN0 Thila. -

B. M. Topfenxo ropopur, 4TO BCE MACKH, HMelIlHecs Ha QpoOHTe, He
HAeanpHBl, TAK ke Kak M macka Kywmmanra-3eiHHCKOro; OAHaKO OHA Gonee
yROBAeTBOpHTEAbHA, YeM jApyrue. [lonrsepixnan MHEHHE, BHICKA3AHHOE npod.
CeepikeBCKHM, OH YKa3hiBaeT, 4T0 JKCNEPHMEHTAAbHAA KOMHCCHA AaBHO ro=
BOpHZa O TOM, uT0 Ml casmanu ot H, A. IlIniosa. Yro MackH B HEKOTO-
PHIX CAyuasXx MpoOHBAOTCA, B 3TOM HEeT HHYEro YAHBHTEJIbHOTO, STOT BOMPOC
MaJ0 HCCIENOBaH H B STOM HANPaBJICHHM HAJNO paGorate. Hano, xpome toOrQO,
BEISICHHTh, HACKOJbKO BEAHKA CKOPOCTh MOTJOMIEHHS YrieM.

A. T. KnpcaHoB MOBTOpPsieT, 4TO HYMKHO CeHYac xe y4ecTh BCE HEJOCTATKH,
KoTophle uayT ¢ (ponta. Mexmny npounm, B3C yxe Hauatsl paGoTsl mo 3d-
MeHe pesnHoBoro mjema. Bemay toro, uro H. A. Illusos sompgc o xiana-
RAX CTABHT B APYIYIO IAOCKOCTh, HEOOGXOJHMO 9TO NMPHHATH K CBEACHHIO.

A. A. TuroB, pesoMupyA COOGIIEHHA O MHEHHAX WIEHOB COBEIlaHHA, yKa-
3nBAET HA TO, 4TO 3TQ coBemaHnme Oyzer uMerh Goabmoe sHasenne., TpyxHO
6m0 cobpaTh BCeX M, PabOTAlOMHUX MO STOMY BOIPOCY, HO TEHEpPs 5T0
CIeNaHO H BHICAYIIATh BCE HMEIOIIHECH CBEJEHHs OBIO OYeHb LEHHO.

Ha ocHOBaHHH BCEro CKa3aHHOTO 3JEChb MOMKHO BHIBECTH, 4TO

1. Macka Tuna 3enunckoro-KymMmanra spaserca Jydmed H3 NpHMEHSIOIHXCS
B HacTosulee BpeMs Ha (ppoure. ;

9. T'napuas NPHYMHA OTPABNEHHH — 9TO Heymen0e MOAL30OBAHHE MACKOH H
HeyMmeH#e COXpaHuTh ee. Jlii BO3MOMHOro YCTPAHEHHHA STOTO HeoO6X 0IHMO
o6yuenne ¢ STAMH Mackamu. Or 3amoreBaHHs CTEKOX HEOOXOAMMO HX CMa.
3bIBaTh TAHIEDPHHOM, !

3. BBully HOBBIX, NPONOMKHTENbHBIX aTAK MacCKH 3eaunckoro-Kymmanra
OKa3HBAIOTCA HEAOCTATOUHBIMH JJd4 3al[(HTHl B TEYECHHE INPOJOJKHTEILHOTO
MPOMEKYTKA BPEMEHH. [puuynHy 9TOr0 — TPYAHOCTH JABIXaHHS — BO3MOKHO
ycTpaHuTh MPHCYTCTBHEM KJalaHa, KOTOPHIf, OAHaKO, AOMKEH GbiTh MPOBEpPEH
dKcnepuMeHTaNbHOA KOMHCcHel. TakuM 00pa3oM, MBI HAXOXHMCS HA PABHIAb=
HOM NYTH W HaM HYXkHO paGoratb. 3arem THTOB roBOpHT O Telerpamme C
¢ponta (8 KOTOPOi, MOBHAMMOMY, TPEOOBANH 3aMEHHTH TPOTHBOrA3HI 3enuH=
ckoro-Kymmanta apyriamu o6pasuamu — H. @.). Ecau renepan Mnartees Gyner
COrJaceH ¢ TenerpaMMod H NOCTAHOBHT samedlith mpormsorassl Kymmanras
3eAHHCKOTO, TO NPHAETCS NPHHATH Mephl B o6parutbcs kK OcoboMy coBemld=
HHIo (M0 06opoHEe), NMPOCHTH OTMEHHTH NAHHOE PEeLICHHE. Jlaa o6yueHus ap-
MuH HeoGxomumo npocuth [aasumii xomurer (B3C) 06 ormycke CpPeicTB Ha
npuobperenne (yueGHbIX) HPOTHBOrasos, Yro Kacaercd TelerpaMmel, TO He-
06x0auM0 mpocurs H. JI. 3eanucKoro H aoxropa IanHCKOroO, qTo6bl FeHepan
MnarheB BHACHHI, HA KAKHX OCHOBaHHAX OblAO COCTABJEHO TaKOe PeE3Koe

- 3aKa0YeHHe O Mackax KymmaHTta-3elHHCKOro. :

5

H, JI. 3ennHckuii roBopHT O HEOOXOAMMOCTH BHIPASHTEH B KAaTeropHYecKoii
dopue noxenanHe, uyroOm Aen0 CHaOMEHH: NPOTHBOTA3aMH OblJI0 cocpeao-
TOYEHO B OIHHX pyKax,



' A. T. Knpcahos cooGmaer, §T0 3a mOCieAnee BPeMA Kaubii MYHKT mpo-
THBOrasoBmx orpaioB B3C chabxen maa obydenns 2500 sxsemnispamu npo-
riHBorasa 3eaunckoro-Kymmanra.

CosemaHue sakpsiBaercd. \

[pn nopnucauuu nporoxoxa npod, H. A. IllluaoB npoCHT MPHAOKHTE K
NPOTOKONY NHCHMO, aJPECOBAHHOE MpeACEeNaTeN0 CoBeImaHmd A, A. Turosy.
Mpog. C. A. Yanabiruu ocraercd NpH 0co00M MHEHHH OTHOCHTENBHO BO3MON~
HOCTH MOMOYH AeNy YCTPOHCTBOM KJamama; OH MoJaraer, YT0 STOT HYHKT
saxnogenna (3-i) He OblA NPHHAT Kak pPE3oaoUHd. -

B obmuprom BuimeymoMmiHyTom nuchme K Turopy H. A. 1llumoB passH-
BAGT Te e caMble CO00paieHHs OTHOCHTEJNbHO NMPOTHBOrasa 3eanHCKOro-Kym-

.

MAHTA, KOTOPbie HM OGbLIH BHICKA3AHH HA COOpAHHH. |

S cuMTan HYXHBIM NIPHBECTH COKPALIECHHBIH npOTOKON 3ace-
nanns 1 oxTa6pa ¢ TOH LEABIO, YTO €ro CONep:KaHHe BHIACHACT
IS5 YHTATEJS BCIO KAPTHHY Pa3HOrACHH B MHEHHSIX PasJHYHBIX
JMI ¥ yUpexAeHHull OTHOCHTENbHO KauecTB MPOTHBOrasa 3e/HH-
¢xoro-Kyumanrta. HecmoTps Ha oTcyrcTBHE KakHX-1H60 mep-
CIIeKTHB B OTHOIIEGHMH CO3JaHHs NPHHUHIHAJIBHO HOBOrO IpO-
THBOra3a, MEHOTHE H3 BHIHBIX AeATe/]ed NMPOTHBOTrasoBOro jeJa
NOYTH OTKPHITO BHICKA3biBaJH OTPHUATEAbHEIE MHEHHA O IPOTH-
sporase, KoneyHo, rsaBHOH NPHYHHOH mOTepb DOhlna HEOOYuyeH-
HOCTH BOHCK, YTO BMOCJEACTBHH OLIJIO B 3HAYHTEJBHOH CTENEHH
YCTPaHEHO, # NPOTHBOras C YCHeXoM HNPHMEHsVICS JJA 3alHThL
poiick. Eme B 1916 r. nmortepd BOHCK' IpPH TasoBHX arakax
cocTaBasaH oxouao 20°, HO yxe K 3uMe, KOrjma ckasajacd ad-
¢exr oOyuenus, norepH CHH3HAHCH A0 2—3%,. B 1917 r. c Tem
»k€ MPOTHBOra3oM MOTEpPH He npessiman /%, '

Kputuka nporuBorasa Tem He MeHee Oblja IMOJE3HOH H 3a-
CTaBHJAa PAasBEPHYTh WIMPOKYIO HCC/AEN0BATENBCKYI0 pabory,
HAanpaBJEHHYI0O Ha €ro YyCOBEpIIeHCTBOBaHHE, 3HAYHTENbHOE
yuCcIo0 PabOTHHKOB IPOTHBOrasoBhX JaGopaTopuit (CM. HHKE)
BIMIOTHYIO S4HAJNHCH BONPOCAMH H3BICKAHHA HOBBIX KOHCTPYK-
NU# DPOTHBOrasoB, H yXKe B-OaHiKaHIIue MeCcilbl pesy/JbTaThi
gTHX paboT NMO3BOJAMIH HAHTH NYyTH K 3HaYHTEeNBHOMY YCOBEp-
HIeHCTBOBAHKIO CY ECTBYIOMMX 06pasuos, Heo6x01uMO yKa3aTs, .
4YTO HAa OCHOBAaHHH JHMTEPATYPHBIX AAHHBIX ¥ COXPAHHBIIHXCH
ONHCAHAA MOXHO IOAYMATH, YTO KOHCTPYKUHH IPOTHBOrasos,
npenanarasmuecs B 1916 u 1917 rr., npexcrapadiu 06010 NPHH-
LHNKAJbHO HOBBIE pemeHdst Bonpoca o samure. Ha camom nene
BCEe npeasoKeHHsle 06pasiupl XOTS H HOCH/AH HMEHA pas/HHUHBIX

‘@BTOpPOB, — UX H3obperarenei, npeacTaBAsId cob0I0 MO cyme-
~ CTBY NPOTHBOra3nl 3eHHCKOr0. ¥ COBepIIEHCTBOBAHMs KaCaluCh
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VM pacnpefesenns AuXanud (KIanaHHOro yCTpoiicTsa, ycTpofi-

(| €TBA OTXEAbHBIX myTell AJs BAOXA H BHAOXA) H B HEKOTOPHIX
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cAyyagxX MOIIHOCTH TNPOTHBOrasa B CMBICIE NPOAO/IKHTENb=
HocTH ero jaeficTBas. TeM He MeHee 3TH YCOBEPIIEHCTBOBAHHSA
GHLIM WHOTAA OPHTHHANBHHIMH H MPEACTABAAIOUHMH SHAUATE/D
HBEIH HHTepec. :
[IpocTefimuM yCOBEPIIEHCTBOBAHAEM, BHECEHHBIM B NPOTHBO-
ras 3enmHCKOrO, 6bIO mpeasoxenne PoaenGrata (accucTeHTa
H. J1. 3eaunckoro). Ilpeanoxennas HM kopoOka cocToAna
W3 JBYX OTTOPOXEHHHX APyr OT JApyra KaMep (bur. 41).
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Quz, 41. CxeMma KO- @uz, 42, Cxema KO-
pobxu Posenbaama. \ + polKu Asanosa 1 06-
pasya.

Ofua W3 Kamep paborana, Apyras e CHU3Y SaKpHBaldCh
npo6koi. [Tocae HCTOIIEHHST MEPBOH KaMephl npo6ka nmepecras-
JiaJach W HauMHAJda paGorarh BTOpad xamepa (nepsas BHIKJIIO=
yanach). [Ipennoxenne Po3enbiata He paspemgno BONpoca O
KNAMAHHOM pacnpefie/eHHH ABXaHHA U JHIIB HEMHOTO obaer=-
4ano NpeGHBaHHe B NPOTHBOrasax. JTOT NPOTHBOra3 He (38
H3FOTOBJAEH B CKOJbKO-HHOYAb 3HAUHTEJNBHOM KOJAHYECTBE.
ApanoB (COTpyAHHK MPOTHBOrasoBoil /na00PaTOPHH B ITer-
porpajze) BBeaA B mpeNJIOKEHHYIO Po3en6aaToOM KOPOOKY Kaa-
NaHHOE pacnpegenenue Abixanusg. B 06e HHXHUX TOPJIOBHHL
KopOOKH OBIIA BCTaBJEHH BhleMHEIE KJaNaHbi—OAHH BhIARIXA:

8



TeJBHBIN, JADYFOH BAbIXaTeabHuf. BAOX MPOH3BOAM/ICH, TAKHM
o6pa3oM, uepes OAHY KaMmepy, BHJIOX — uepes apyryio. [Tocae
HCTOILIEHHA YIVsi B INEpPBOH KaMepe KJanaHel JO/EKHB ObIIH
nepecraBaaThea ! (pur. 42). dror npoTHBOras He OB NPHHAT
Ha BOODYIKEHHEe N0 TOH NPHYHHE, YTO NepPecTaHOBKa KJalaHOB
BO Bpems 4TakdH KasaJaachb 3atpyauutenpHod. Kpome roro,
NopyYa KJIanaHoB B CJy4ae HCTOLLEHHA OJHOH M3 KaMep rposuia
: NPOCKOKOM $JLOBHTO-
ro rasa. Hago cka-
34Tk, UTO PacHOJOXKe-
HHE KJaNaHOB CHH3Y
KOpPOOKH 1o cymie-
CTBY HE YMEHbIHI4Ja0
BPeJAHOTO IPOCTpaH-
CTBa, H 3aMeTHOro
obJer4eHns mnpeGH-
BAHHS B NPOTHBOrase
" ol 3TOT THI HE MOr JO-
CTaBHTh. ABTOP, npas-
Ja, moJaraJ, 4To Ha-
CBHILIIeHHBIH A 0BUTEIM
rasoM yroJap IpH Bbl~
Jloxe uepes Hero Oy-
JeT CaMOOYHILAThCH.
Ho aTo He 6B110 npo-
BEPEHO HA OIIbITE,
Boropoanukni
NpeNJIOKHI »  KOH-
CTPYKIHIO  Tpexka-
MEepHO#H KOPOOKH,
‘cHaOKEeHHOH ~ KJana-
Hamu.  [IporuBoras
COCTOfA] H3 LWHPOKOH
CIIIOCHYTOH C OOKOB
‘KOpoOKH, BBICOTOH,
paBHO# LIHPHHE (Dur.
43 u 44). Ha Bepx-
HeM JiHEe KOpOOKH
_ " HMeeTcd JiBa BIbIXa-
TEABHEIX OTBEPCTHf, CHAGKEHHLIX KJanaHaMH, CHH3Y KOpOOKH—
OIHO OTBEPCTHE C BHIABIXATEAbHHIM KjaamaHOM. B nepsom 06-

130
i
b

Dyz, 43. Yepmese xopobru ¢ Kianannum pac-
e npedeaenuem bozopoduykozo.

1 ina obxerueHHd mepecTaHOBKH KJIANAHOB BINOCAENCTBHH OHH BJeNHBa-
JHCH B ChemHOE AHO KOpoOkH, TakuM 06pasoM, s NEPecTaHOBKH Hajxo GblIO
H?, AHO noBepHYTL Ha 180°,

i
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‘pasue kOpoOku Boropoauuxoro cpexuss Kamepa HE 3anmosHA-
Jiach yraem, 6aarofaps uemy HEHCHPaBHOCTH BHIABIXATE/ALHOrO R
KJIamaHa MOraa TPO3HTH oOTpasaeHueM. Bo BTOpOM oOpasue S5 Y
NPOTHBOra3a 3TO ynyuleHne ObI0 HCNPAaBJEHO. Pa6orana sata |
KOpOOKa TAK iK€, KaK U MpejsAylue 00pasubi: BHauaxe
paboraer Jepas YacTh, 3aTeM, MO Mepe HCTOMEHHA Yy,
OHA BLIKAIOUAETCA W BKIOuaeTcs nmpasas kamepa. [IporuBoras
Boropoauukoro 6bl CHAOKEH KjaanaHaMH TaKOro yCTPOHCTBA,
KaK W B IIPOTHBOrase NpHHNA Qubrendyprekoro (npod. Apuu-
xoBckoro). OH He GBI B apMHH M HSTOTOB/EH JUIIb B He00be
UIOM KOJAHYECTBE JAs HCNBITAHHH. :
Hau6osee COBEpIIGHHOA CPEAH NPEeJIOKEHHBX B .TEUCHHE
80fHE KOHCTPYKUHA TpoTHBOrasa Ghia xKopoOKa ABazoba 2-ro
o6pasia, KOTOpas NPH OTHOCHTENbHOH NPOCTOTE 0Ka3anach
srnosHe HagexHo#. OmHa :
COCTOSIa M3 JABYX Kamep,
pasiIMyHOro 00ObeMa, 3a-
NOJHEHHBIX aKTHBHPOBAH-
ubiv, o cnoco6y H. 1. 3e-
JIMHCKOTO, yrjaeMm, u Oblia
cHabxeHa BJBIXaTeJIbLHBIM
M BHIABIXATEJBHHIM KJjamna-
‘HaMH. BiasixaeMbelf BO3AVX,
conepxamuit OB, moery-
maj yepes B/LIXaTEJbHBIH
K/4naH B INMPOKYIO KaMme-
Py C yraem H 3aTeM MOJX
MA4CKY; BBIABLIXa€MbId BO3-
JAYX MOT BHIXOJHTh TOJIb-
KO uYepes ysKyio Kamepy,
3aM0JHEHHYIO YIJIeM, KOTO-
pHIl CAYXHJI. 3allHTOH B
cJaydyae TMOPYH KjaamaHa
(bur. 45). B HayaabHBIX
obpasuax npoTHBOrasa,
CKOHCTPYHPOBAHHOIO  Ha
OCHOBE npejnoKenns Apa- . :
JIOBa, KODOOKa  HMENA  ¢pys. 44, Obwuii 6ud npomusozasa
NJA0CKO+«0BaJibHOE CeYeHHe, Bozopoduyrozo.
HO YK€ IIDH MacCOBOM BbI-
nycKe KOpoGKka Gbisia IepeKOHCTPYUpPOBaHa H MONyUH/Ia GETHPEX-
YrOABHOE C OKPYIrJAeHHHIME YrJaMH cedeHue. [Ipu aTOM BH AKX~
-TeJbHBIR KjaanaH Obl NepeHeceH B BEpPXHIOW 94CThb KOpOOKH,
6yarofaps 4eMmy BpejHOe IMPOCTPAHCTBO ~eme 0oJee yMeHb-
JUHAO0CH. - :
87




[To namnem I, B. Xaonunal, nmoapo6HO HCCTeMOBABLIOrD
GU3HOJIOrHYECKYIO CTOPOHY TpeGLIBAHHA B NPOTHBOTA3e, KO-
PoOka ABaioBa Pe3KO yJaydlIaKa YCJAOBHs ABLIXAHHS B YIOJBHOM
npotuBorase. B To Bpemsi Kak BIHIXaeMblii BOSAYX B nepeo-
HagaJbHOM 00pasle MPOTHBOTA3a 3EJAHHCKOrO (B3STHIA  U3-TOJ
Mackm) copepxan 5,5°% yriekucaors, T. e. Goaee, yem HOp=

_ - MaJbHBIH BBIJABIXAaEMBIH BO3-
AyX (npu neixaHud G6Ges npo-
THBOrasa coaepxamui obmnu-
HO 4,4% CO;), BabIXaeMbli
BO3/AYX, B34ThIH H3-NMOJ Mac-
KH mpOTHBOTasa ABaJjioBa, CO-
nepxut 3 — 3,5% yraexucao-
Thl. Cojepixanue KucJjoposaa
B BO3JyXe, B3ATOTO H3-NOL
MaCKd MpOTHBOrasa 3ejauH-
CKOT0, A0XOAHT A0 13%, B TO
BpeMsi KaKk B NPOTHBOrase
ABanoBa OHO cocTaBaser
17%%o.

Ha d¢ur. 46 npueoaurcs
¢ororpadus xopobku Apa-
JIOBa (/MHUEBas YacTb). ITHM
npotusorasom B 1917 r. 6uiam
CHa0eHb HEKOTOPHIE apTHJ-
JepHHCKHE YaCTH H He6oJb-
Ioe YHCI0 OQHIEPOB pas-
JHYHBIX YacTel. .

[IporuBoras AsasoBa Guur
MOC/AeJHHM 3BEHOM B DasBH-
THH npensoxenns H. JI. 3e-
JHHCKOTO BO BpeMs BOHHH
1914—1918 rr. [aapuefimue
yCOBEpIIEHCTBOBaHUS, KOTO-
phie OB BHECEHH B MpPO-
THBOras, YVxXe KaCaJHCh He
€ro KOHCTPYKUHH, a COCTaBa
IIAXTH H OBIIH BHI3BAHBI NMPH-

.MenenueM Ha ¢ponte OB B

Duz. 45. Yepmesc dgyxxamepnoil , p {3
kopobxu Asascea ¢ xaanawamu ~ SoopMa ,'}I’;cu HX KGH‘?EHTPE
(nepsonavarsnan gopma). HHAX. K KaKk oOOhYHbIEe

YroJbHEE NPOTHBOrase 3e-

e

. .. 'T.B. Xuonun, Boenno-canntapunie OCHOBH NPOTHBOTas0BOro Aena.
. 1926, crp, 7576, A
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- [IOMEUIaJACs MEeXAy ABYMA CAOAMH

JEHCKOTO ® ABaioBa HE SANMUIAMH CKOJABKO-HHOYAL JA/H-
TeJAbHO® BpEMH OT OTpasiennii B obOsake (ocreHa BHICOKOH
KOHUEHTPaluHu ._(1-——2%5, TO NOCAE HeyAAauHdLX HONBTOK yBe-
JHYATH 06beM KOPOOKH' OHIO MPHCTYIVIEHO K NMOHCKaM Ooaee
MOLIHOrO norJaoTHressd. B Hauaxe '

1917 r. B Poccuu OHJIH MOJYUYEHE
o6pasusl aHMMHACKHX KOPOOOUYHBIX
pecnupatopos (SBR), cuapaxen-
HBIX CMeChbI0 YIJAf H XHMIOTJAOTH-
Teasg. DTH MPOTHBOTrashl MNOKashl-
BAJH SHAYHTE/JbHYIO MOIIHOCTH H
salUImand or ¢ocresa NpH KOH-
nenrpauus B 1% oxos0 30 MHH.
(nporHBOoras J3eJHHCKOr0 JaBan
3aUHTY AMIIb B Te4YeHHe 5 MHH.).
[TosTomy ObLIO pEmEHO BBECTH
B (DHABTD NPOTHBOrasa CJOH XH-
MHYECKOTO MOIVIOTHTENS, KOTOPhIH

yras® 9TO MeponpHATHe 3HAYH-
TeJbHO YBEJIHYHIO MOIIHOCTH PO~
THBOrasa 3eaumHckoro # ABaaosa, .
npHGJIH3HB MO MOINHOCTH K aHTIUH-
ckomy mporuBorasy, Onsako nepe-
CHapsiX€eHHe TPOTHBOrasos He Obl-
JI0 MpOBEJEHO B XH3Hb B CBA3H C
OKOHYaHHEM BOHHHI. . Duz, 46. Obuuii 8ud KoOpoOKL
COXPAHHIHCH PEUeNnThl XHMIO- Asaroea (nocaedyiouui 06paseq).
rAoOTHTENell, KoTophie B Hawaxae 1917 r. moaBepriHCh HCHbITA
HHAM B PasIMUHHIX Ja00pPaTOPHAX BOGHHOIO K BOGHHO-IPO-
MblIuJAeHHOro BenomcTB. 18 mapra 1917 r. H. 1. 3eaunckomy
g Ilerporpax 6HJH NOCKaHbBl Ha HCNbITaHHE (OTAEAOM .11p0o
tueoraa® LIBIK) Tpm o6pasua XaMuyeCKux® MOrAOTHTENEH
CAeAYIOIero coCTaBsa: {7

L.
AHraudCKHA penent

iy

Maprasueso-KuCAL# HaTp 80 Bec. yacrei
BeannbHAas H3BECTh 192 , »
Kuseasryp 45 »

1 Tax waswiBaemuifi ,xpofinolt nporHsoras Kymmanta® omucan B Gpomiope
M. M. Boabdcon, Kparkame cBeienns no NpOTHBOrasosoil o6opome H
aKTHBHOM TNpHMEHEHHH rasos, Mocksa, 1920, cTp. a7,

2T, B. Xaonun (cM. cH. Ha crp, 88).



I‘ameuaﬁ H3BECTH B BHAG MACTH ! : it
B B)Je 144 Bec, uacmﬂ

Exxnit matp 14%0, »
Temneparypa cywkn 53—56°, .

11,

Tamenoi HspecTH 75 wacrTefi B BHAE MacTH
Kuzeasrypa L i
[Toprrang-uemenra 45 4

Mapranueso-xucasit Hatp 209/,
pacTBOpeHHLIA B BOae D4
Hemsoro coasl Anf WeEs049HOA peakuuy

II .
dpanuysckuil penent
Oxuce LHHKA . 20 gocreit
Counl . 15 »
YroapHo#t nbIH ; BEN
[aunepuna ' SRS S R

Bo,z_lu 10

H3 cMecn, cocrtaBienHO#t mo 3TUM peilenraM, MNPHTOTOBIA-
JHCb rpanyasl (,Wapuku* — KaK HA43HBANH TOrAa), KOTOpbIe
H [IOMENIa/HCh B KOPOOKE NPOTHBOrasa MEexAy ABYMS CAOAMH
yras.

Hapsiny ¢ WHPOKAM pasBepTHRZHHEM HCCJAeA0BATEABCKHX
paboT u NpHBAeYeHHEM H3006perarteNb oKOd MBICaH MO mpob.ae-
MaM ycosepuieHCTBOBaHuA DuabTpywuled KOpPOOKH MPOTHBO-
rasa C LeJAbl0 YBEJHUYCHHS €ro MOIHOCTH, ObLI0 06p HIEHO
COOTBETCTAYIOUIEE BHUMAHHE W Ha yJVYUIEHHEe  NPOTHBOrasa H-
B Apyrux oTHOwWeHWAX., OCO6EHHO MHOro YyCHAMH 6610 Ha- -
NMpaBJe40 HA YCTDAHEHHE HEYyJ00CTRB, BBI3BAHHBLIX HaleTOH Mac-

ko#. Mbl yxe ynmoMunaJd Bblllle, 4TO NPOTHBOra3 CHJABHO CTEC-
HAA JBHKEHHUT Yea0BeKa, YMEeHbUIal noJje 3peHHs H BHAEMOCTH
H Bo3biBal ocaabaeHde roaoca. BriexcrtBue nocaeaHEro
06CTOATEIBCTBA KOM2HJAOBAaHHE M pPAa3roBop Mo TE.«1$¢DHY B,
macke KywmaHnra Onlau Kpakne 3sarpyaneust. [103TomMy Obian
NOCTaBJAeHbl COOTBETCTBYIOUHE NOHUCKH. Hpﬂtﬂﬂtﬂﬁﬂ&ﬂﬂﬁ ycT-
PAHAKIMMUX 3TH HEAOTTATKH.

- PesyabraTom 3HauuTeabHof paboTel B 3TOH obGaacTH OBIIO
H300peTeHHe TaK HashHIBAEMEIX ,uUwiemModoHOB*. CoxpaHHslIHe-
CA CO BpeMEHH BOHHBLI JaHHbLI® YKA3BIBAIOT HA CYLIECTBOBAHHE
MO KpafHed mepe AByX TUNOB ,waemodonos”. Ilepsuifi  Tum,
npeanoxenublt Huskepanse, OGuii Hcneitad B Mapte 1917 1.
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 Hukepaase ﬁcmoﬁmsn TIOAHOCTBIO ﬂnggnnnpom 10, m&;_.

n'rueqeriabte He,uuc'ramn B nrumueam-f paarompa no Tennfbow,

’ 'ﬁuﬁ- 46a. Hpamuaﬂ#s Amam.

i

 omo ﬂe; 65110 nnuﬁpe:m N9 Henef craGkenns apunn, TaK KaK
nﬁ;la,u,aaq CylIeCTBEHHHIM HEIOCTaTKOM: KaK sACHO u3 dur., 47
. H 48, maesodos admas 6ofna nnnnuacmcm-—-npnnﬂsnméa ero
e annapary. R
. Bropo# thn maemodosa, BﬂpaﬁOTaHHHE B 1917 ., m&i '
. smiBaemasi ,MemGpano-Macka Bomapesckoro®, Gein y¢
Faaaqu*renmdr npoue ¥ AaBax BnoaHe yname-rnopme:rbﬂ@ pie-
) Wnae BOIpoca B ueaoM. MemOpaHO-Macka Eonapehﬁmm
peacrapaiia cuﬁum Macky t{yuuaa'ra, B m-rupuﬂ npmnm
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 Yme#f m pra GniM BjesaHsl MEMODAHM U3 MPOMACIEHHOrO
: OHA, SAUHIICHHEIE INTAMIOBAHHOM JKeCTAHOM ceTkOd. dra

 MaCka 6BlIa TMPHHATA Ha BOOPYXEHHE H B HEGO0JABIIOM KOAM-~
4eCTBe ycnela momacth Ha (POHT Nepes OKOHYAHHeM ‘BOMHBL,
Ha ¢ur. 49 sta macka mso6paxena s COeNMHEHUH C KOPOGKOH

- Aasosa (I Benycka). Ha ¢ur. 50 noxasano noabsopange aTOM
MacKO# NpH pasroBopax no Texedony. 7 :
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U 2 Puz, 47. Macka ¢ graeennsinu meaedonanu™u MUuKpo-
i PoHOM (uLresmogon Huorcepadse).

__ IMomumo stux o6pasuos cymecrsosany u muse npHCIoco6-
- MICHHS, HMEBIUHE UEIBI0 YCHJAEHHE roJOCa MpH pasrosope B

HaleTOM nNpOTHEOrase (TaK Ha3HBAeMBIA pynop), HO OHH He
Hpﬂgﬁwﬂ pacmpocTpaHeHAs. | R '
LG HC OCTaHaBJUBATBCS Ha HCTOPHH KOHCKHX MPOTHBOra-
'30B, NDHMEHSIBUIHXCA BO BDeMS BOHHEI (Hanpumep, paaxcEbIE
Macku JlaBpuHOBHuaZ m Fonrapesal), 10 onncaHHBIMH 06pasiamu

HE M €10co6 ynoTpeGAenHa KOHCKHX NPOTHBOrazos thna Jlage
dpesa n serepuHaproit Top6st MBJL, Ilerporpaz, 1917.



HCcyepneiBaeTCsA mepeuenb NMPOTHBOrasos, OHBIIMX Ha ¢ponTe
B 1915—1917 rr. 910, KOHEYHO, HE 3HAYHT, YTO NOMHMO yno-
MAHYTHIX 3€Ch MPOTHBOTAa30B BO BpEeMsi BOWHBI He GBIIO mpex-
JAOXKEHO HHYero apyroro. HampoTus, HMEIOLIHECH B AUTEpAType
M COXpAHHBINHECH B JOKYMEHTaxX YKasaHHd CBHAETENbCTBYIOT O
CYIEeCTBOBAHHH LEJO0r0 pAjaa NPeAJ0KEeHUH, OTBEPTHY TH X HCIbI-
TAaTeJIbHBIMH YYpPeXAeHHAMH. B uHCAE STHX DPEAJONKEHHR

Puz, 48. llremodon Huocepadae so spems !
pabomsl,

i

HMEJHUCh M DONBITKH OpPHIHHaJBHOrO mMOAXO0Aa K BONPOCY O
samure. Tak, HapHMEp, Npeasarajoch HCNOJAb30BaTh B Kaue-
CTBE MOIMOTHTEAS PA3SPHIXJIEHHYIO 8eMJII0, CelHaJbHO IPHTOTOB-
JAABIIYIOCS BO BpeMs aTakH. F3BecTHH mnpensOxeHHs Macok,
CHa6XKeHHH X AJHHHLIMH JKECTAHLIMH TPYOKaMH, NO3BOJSIONHME
MOJB30BAaTBCA BO3JAYXOM H3 CI0€B, JexaldX Ha HEKOTOpoi
BHICOTE® Hajx 3emJeit (HanogoOHe JAHTOBHIX NMPOTHBOras’oB
Ayspa). Ha ¢ur. 51 usoGpaxken Takoit mpoTusoras'. Bce sth
IpeiI0KeHHs, ecTeCTBEHHO, HE OblaH NPHHATH, XOTA HCIBITa-

1 Andensxos, Texunka u cHabGxenne Kpacnoit Apmuu, BoenHO-xu-
Mpyeckoe meno, Ne 3 (171), 1925, crp. 13.
3
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HHA BCEX mpejJaraeMplX 00pasioB NPOBOJAHAHCE B IKCIHEpH-
MEHTAJAbHOH H [PYIHX KOMHCCHAX.

Hawe usioxenne Grpuio Gl HENOJNHBIM U OXHOCTODOHHHAM,
€C/H OBl MBI, XOTS1 OBl B CaMblX KPaTKHX YepTax, HE OCBETH.IH
OrpOMHON HCCHENOBATEILCKON M HCHBITATENLHOH paGoTHl, Npo-
JeJaHHOH B CBsSHM C sajaueli yayullleHus IPOTHBOrasa u obec-

! neyeHud apMHH CpeACTBAMH TIpoO-
THBOXHMHYECKOH 3alHTBl BOOG-
me. ITH HCCAepoBaHHA OBIJIH Bbi-
NOJMHEHb YYEeHHIMH H TeXHoJora-
MH, OOJBIIEHA YacTbi0 HE HMEB-
IMHEMH B TO BpeMs Hemnocpex-
CTBEHHOrO OTHOIIEHHA K Co0-
CTBEHHO KOHCTDYKTOPCKOH H H30-
~ 6peraTenbCKOH JAefiTENbHOCTH B
obsacTu mnpoTHBOrasoB. Muorne
M3 9THX JIHI{ HACTOJBKO TeCHO CB-
3aJH CBOIO Hay4Hylo pa6oTy C pas-
BHTHEM [POTHBOra3a, 4TO HI0CJe
OKOHYAHHSA BOHHH  [OPOJOJKANH
HHTEHCHBHYIO HCCJEJ0BaTeJbCKYIO
JesATeJNbHOCTh, Pe3yabTaThl KOTO-
pofi JeriH B OCHOBY COBPeMeH-
HBIX KOHCTPYKHHH IPOTHBOXHMH-
YeCcKHX cpeicTs samuThl, Tak, mo-
xofiueli opod. H. A. IHuaos c
mionss 1915 r. xo cBoell cMmepTH
(1930 r.) meyrommumo paGoraa He
TOJbKO KaK OJHH H3 OPraHH3aTo-
poB OOyueHHA BOHCK HOBBIM cpej-
PDuz, 49. Membpano-macia Foda- CTBAM 3AIHTH, HO H KaK KPYNHEH-
peserozo (06tquii eud), HIMA HCCaexoBaTenb B 00JacTu
TeOPHH M NPAKTHKH IPOTHBOTrasa.

Hssectaa nesrenpHOCTH PykoBOjMBIIelics uM B 1916—1917 rr.
HOJABHXXHOH /1a6OpaTOpHH nO HCCAENOBAHMIO CPEeLCTB 3allH-
THl. dTa 21abopaTopus, JI0CTATOYHO XOPOWIO O6GODPYAOBAHHAS,
NOMEaJIaCb B TpPeX BaroHax, nepeMellaBIIHXCA [0 Mepe
HAJ0GHOCTH BAOAL npu(PPOHTOBOH moxock. U3 cOTPYAHUKOB
310# JabopaTopuu Hazo ormeTHts JI. K. Jlemmms, H. WU.
Iaspunosa, H. A. LlepesururoBa, M. A. TIpanosckoro. Co-
PyAHHKaMH J1200paTOPHH ONyGAHKOBAHO HECKOJBKO HCC/E-
TAOBaHHH, NPEHMYIIECTBEHHO VK€ B NOCIEBOEHHBIH Ie-
PHOL'. BakHeHIIHM JQOCTHIKEHHEM MNIKOJEI, PYKOBOAHBILIEHCH

T Cwm., nanpamep, H. A. llinxos u JI. K. JlenuH b, Becruuk Jlom
r ¥ - . . N OHO-
COBCKOro QusAKO-XHMHuecKoro obmectsa B Mockse, T. I, Bum. I, 1919,
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H. A. lInioBeM, HalO CYHTATH pa3pabOTKy TEOPHH MOC/IOH-
HOH paGoThl yroapHOro (uabrpa’, Je:Kalled B OCHOBE pacuera
IIPOTHBOrasa.

Mockosckoe Beiciee texamueckoe yunaunue (MBTY), npo-
deccopom xoroporo cocrosa H. A. lllnios, He OrpaHHYHIOCH
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Puz. 50. Membpano - macka bBodapesckozo (paszosop
no meaegony). Hz wxnueu ,Csedenusn no BOGHHO-XUM.
deay*, 1923 2,

TIOCHIJIKOH Ha (pOHT OTAEJAbHBIX mpernojaBaTesedl H CTYACHHE-
CKHX OTpANOB. B camom yuuauuie Oblna nOCTpOEHA KAMEPA, B
KOTOPOA DKCmepHMeHTajsbHA KOMHCCH TpOBeaa GoJblioe
YHCJAO PasAHYHBIX McnbiTanuf# nporusora3os. M3 MBTY Boimen

1H A.lllenos, J. K. Jlennuas n C. A. Boanecencxnﬁ,
KPP X0, 51, 1107, 1929,
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HeAbl# PSR BaKHBIX TPEANOKEHHH, CBA3AHHBIX
C PasBHTHEM HPOTHBOrasa, HampHMep YpOTpO-
MHH AJAs NPONHTKH BJAXKHBIX MACOK C LENBIO
sauUTH 0T Qocrena, nmpocreHas KOHCTPYKIHS
TAK HASHIBAEMBIX TasoyJaBJiuBaTe/neli, Macca
MBTY naa HanoJHeHHs KOpPOGOK QHABTPYIO-
mux npotHBorazos (cm. peime) m 1. A. Ilox
pyxoBoacTBoM xumukos MBTY Owun paspa-
0OTaHbl TaK¥e NepBOHauYaJbHEIE METOABI HCIIbI-
TaHHA BJAAMHLIX NPOTHBOI'A30B.

Cepnesndss pabora Guiia nponenaHa # ApY-
I'HMH Y4YeHLIMH, OT/ABIIHMH CBOH 3HAHHA H
spepruio HoBomy meay. Pusux B. K. Apxanees
¢ nera 1915 r. B3aa Ha ceGa BaxHyi0 3aja-
9y — TEOPETHUECKOTO0 OGOCHOBAHHA CNOCOGOB
XHMHYECKOrO HamajeHHs H 06opoubl. HMaxanunoe
AM PYKOBOACTBO ,HayyHo-TeXHHYECKHE OCHO-
BHl Ta30BOH GOpBOB“ , ycnesiiee 3a KOpOT-
KOe BPeMf BHINTH UETHPbMs H3JAHHAMH ', SIBH-
710CH OCHOBHBIM TOCOOHEM A5 apMEeACKHX XH-
MHKOB BO Bpem#i BO#HH. Byayum saBenyionaMm
du3nKO-XuMUYecKol Jaabopatopun 3emropa B
3emcolosa, B. K. ApkajbeB opranusoBaa paj
HeHHWX mccaenopannsi, Bunoanensnx I. C.
Jlannc6eprom, B. C. Turosmym, H. E. ¥Ycnes-
ckum M. B. BuanGoprom 2 u ap. B pesyab-
TaTe JEeATeNBHOCTH JabopaTopuH OblIH Hanae=
HBl HEKOTOPHIE MeTOJbl HCCAEL0BaHHA NPOTHBO~
ra3oB M MX 4acTed.

Boabmas ® Ba)kuag pabora Obiia BHINOJ-
HeHa Tak HasmBaemoft ,[IpoTmBorasosoi na6o-
paropueii 1V ornena XHMHYECKOrO0 KOMHTETa
TAY¢, pykoBoausmefics nokoinsM npod. I'. B.
XnonuubiM. PesyabTaToM stofi paGoTH ABHACH
,CO0PHHK TE€XHHYECKHX YCJIOBHH, HHCTPYKIHA
H MeTOAOB HCCJAeA0BAHHS NPOTHBOrasoB H HX
yacTefi H HacTaBJEHHH mnO 10Jb30BAHHIO NPO-

duz. 51. Hpomusozaz us cecmanslx mpybox, sabu-
paowuil 6030yx u3 8pcOoKuX caoes am Pk, :

1 Wsn. 1, 1915; max. 2, 1916; Han. 3, 1916; mam 4,
1917, Mocksa. :

2 Mspecrnsi  (uanko-xuMuueckofl aaGoparopun. [nas-
Hulif  KoMuMTeT Jescownsa, OTi€l NpoTHBOrasoB, BHI.
1 u 2, Mocksa, 1917, noa pea. B. K. Apxazsepa.
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ruBorasamMu® 1, cojepianu B ceBe GoaBMOe KOAMHUECTBO NEH™
HLIX MATEPHAIOB M0 H3rOTOBACHHIO, HCTBITAHKIO H MOJAb30Ba-
gHi0 NPOTHBOras’aMu pasAMYHBIX THIOB. B 1ByX BhIIYCKAX
» 1 PYAHI npumnarasnnnﬁ na6opaTopun 2, BhUIIEAMHX noj pe-
naxnmed npod. T. B. Xsonuua, MOMEIIeH MaTepHad, noAy4YeH-
Mplfi COTPYAHHKAMH nabopaTopuH  H ocBeIlaBuHi OCHOBHHE
BONpOCH PaGOTH MPOTHBOra3a. Cpesr COTPYAHUKOB NPOTHBO-
+a30B0f J1a60paTopHE OBIAH: H. T. [TpoxodbeB, ynOMHHAB=
mEiicss BeIIE B CBASH C praKHOK Mackol XHMHYECKOrO KOMH-
ceta, B..H. Bepxosckafi, W. M. Xykos H AP.

.~ CepbesHble MccaeoBaHAs OblIM BHIMOJIHEHB Y. Y. Aunpee-
suM, poxkropom H. BennapxkeM, B. B. Kapada-KopQyrom H Ap-
p OT/eAe HEOPraHnvecKoH XHMUH [lenTpanbHOR HAY4HO-TEX-
mHueckofl 1a60paTOPHH BOCHHOTO BefoMCTBa. ITH pccaefoBa-
ausl OpM OmyOJHKOBAHEL B _COGOpHAKE MaTepuajnos Mo npo-
THBOTA30BBIM BOMPOCAM® s, puimejqmem B ABYX puinyckax. B
nepBoOM BHIIYCKE Gha onyb6aHkosana B gacTHOCTH CTAThA
,YTroab, KaK CPeACTBO GoppObl € YAy AHBEIMA rasamu® H. I, 3e-
JIHECKOro, B KOTOPOH BNEpPBHIC onmcaHbl CHOCO6H AKTHBAIHH
yras, paspadOTaHHbIE 3e/IHHCKHM.

[ToMHMO BHIIEYNOMAHYTHIX u3namnft  Goapllyio poab TDPH
[I0ATOTOBKE BOEHHBIX XHMHKOB chrpani OpOIIIOPEI JL A Mye
raeBa ,XHAMHYECKHE OCHOBH +a30BOFO H MPOTHBOras’oBoro Aes
aa* 4, H. A. lunosa ,asosas Goppba € TOUKH 3pEHHs XH=
Muka® ® W paL Apyrux 6poumiop (Vcos, 'epke, Axcenos, flKOB-
xug, Anapees, XJOMHH, CBepKeBCKAH H ap.%).

JaKapuEBas 3TOT KpaTKHH O4EPK, Haj0 3aMEeTHTb, 4TO H3-
JIOJKeHHbIfl MaTepHax /afexo HE OXBATHIBAET BCEro Kpyra BO-
TIPOCOB, CBA3AHHBIX C pasBHTHEM PYCCKOTO [pOTHBOrasa BO
BpeMs HMrepHAIHCTHYECKOH pofue 1914—1918 rr. B neaax
5KOHOMHH MECTa Mbl HEe MOIJH OCTAHOBHTHCA Ha pdle nera~
jgell B HCTOPHH nporHsorasa H ero BaycHeimHX gacTed. Ho #u
CKa3AHHOTO IO HamieMy MHEHHIO JOCTaTO4HO, YTOOBI OXapaKx:
Tepu30BaTh B OOMIAX HepTax orpoMayio padory, npoAesaHHyIo
yHEHBIMH 1 HHKEHEPAMH B 5TOM HAmpaBleHHH BO BPEMA BOHHBI.

TaspHeias SBOAIONAA NPOTHBEOrasd npoTeKaia yixe NpH
COBEPUIEHHO HHBIX YC/OBHAX. B co31aHMH HOBHIX O0pa3LOB
TIPOTHBOTA30B A/ Kpacuoit Apmas npHHAMaJH ydacTue Mo4TH

1 [lerporpan, 1917.

2 [lerporpas, 1917 u 1918.

8 TTerporpag, 1917 n 1918.

4 [lerporpan, 1918.

5 Mocksa, 1917. :

6 Cmucok AHTEparypst cx. ¥ B. K. ApkaAbeBa, Hay4Ho-TEXHHIECKHE
ocHOBB ra3oBoi 6OpbOLI, H3A 4.

7 0559  Ouepk papuTHI pyCCKOTO NPOTHEOTA3A. : 97









