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06 aBTOpE

®puapux Monb Bepr poauncs 11 Hos6ps 1943 roaa B Hblo-Mopke B ceMbe
HeMeuKux sMurpaHtoB. B 1965 rogy okoHumn KonymMbuickuin yHMBEpPCUTET,
Nnony4unB cTerneHb 6akanaBpa ropHblXx Hayk. Nocne atoro paboTtan B pasnmuHbIX
KOMMaHMAX B KayecTBe MHXeHepa-MexaHuKa.

C 1974 no 1978 rr. bepr 3aHuMan AO/MKHOCTb NpeacTaBuTenst no genam
OKpyXxatwuwen cpeabl B Hblo-MOpKCKOM asponopTty, 6yayusM Mpu3HaHHbIM
| 3KcrnepToM B 061aCTU OXpaHbl OKpyXatowen cpefbl, BKAKOYas 3arps3HeHue

\ Bo3Ayxa.

B anpene 1978 roga bepr BnepBbie Bblpasun nybnmyHoe Hecornacue cC UCTopuen o
XOJIOKOCTE, OpraH1M30BaB AeMOHCTpaunto npotns KomnaHmm NBC, B CBSI3M C NoOKa3oM nocnegHemn
yeTblpéxcepuinHoro dgunbMma «XonokocT». Ero kpaTkoe 3asiBneHue nepen kKamepon 6bu1o
nokasaHo BO BCel cTpaHe. Mocne aTon nctopum bepr 6bia BbIHYXAEH YBONUTLCSA C paboThbl.

B nocneposaBlwme roabl Bepr Hanucan MHOXecTBO paboT, cpeAu KOTOpbIX BblAensercs
CTaBLWINIA KNlACCMYECKMM TpyA O HeNernocTM MCnonb3OBaHMS AM3eNbHOr0 BbiX/10Ma B KayecTsBe
opyaus ybwuictea, «[u3enbHble rasoBble Kamepbl: MU BHYTpM Muda», Bbllweawumn B 1984
roay.

BoT kak bepr uM3noxwuna cBoM B3rnsAbl Ha UCTOPUID C AU3ENbHbIM BbIXJIONMOM HECKOJSIbKO NeT
TOMY HasaA, cneuuvanbHo ana cyaebHoro npouecca no ageny pesmsmoHuncta Openepuka TobeHa:
«Actopns € XOMOKOCTOM onupaeTcsd Ha obwenpuHATble WM MNOAHOCTbD  OowMnbouyHble
npeacraBaeHnss 0 TOKCMYHOCTU AM3eNbHOro Bbixaona. HecMoTpsi Ha TO, YTO AM3EbHbIN BbIX0M
OENCTBUTENIbHO BPEMEHAMM MCTOYAET YXKACHbIM 3anax M MOXET AaXe YXXAacHO BbirnsaeTb, ero
BWA M 3anax He UMeKT Hu4yero obuwero C NpUCyTCTBUEM WM OTCYTCTBMEM B HEM TOKCUMYHbIX
KOMMOHeHTOB. CaMbli BaXxHbIn (M eaBa NN HE EAWMHCTBEHHbIA) TOKCUYHbIA KOMMOHEHT
AV3enbHOro BbIXJIOMa — 3TO yrapHblA ras, He MMewLWMi HWM 3anaxa, HW useTa. Ha xonoctom
X04Y AM3eNnbHbIN Bbixsi0n coaepXut MmeHee 0,1% yrapHoro rasa, npu NosIHOM Harpyske — MeHee
0,4%. 211 undpbl NpeacTaBnsaloT cobon xyawme cnydam Boobuie M cnpaseanmebl Ans nwboro
Koraa-nmbo CKOHCTPYMPOBAHHOIO AM3ENbHOr0 ABuUratens, BHE 3aBUCUMMOCTM OT COCTOSHWUSA
ABuratenen. [laxe camble BbICOKME YPOBHW YrapHoro rasa, npousBoAuMble AU3eNnsiMuU, MOryT
ybuUTb B OAMHOYKY He 60nee 4yeM He3HauuTeNbHOE MEHbLUMHCTBO /060l OTAENbHO B3ATOM
rpynnoel atogen. TonbKO B KOMBMHaUMM C HEAOCTaTOYHbIM KOSIMYECTBOM KWUCI0POAd, WUMEKLWUM
MEeCTO TONIbKO TOrAa, Korga ABuraTenn HaxoAaATCs MOA «TSHKENOM Harpy3Kom», BO3MOXHO ybuTb
3a nonyaca 6onbwon npoueHT nogen. OgHako nboe paunmoHanbHOe razoBoe nNpucnocobneHue
OOJIKHO yBuTb BCEX M0AeN A0 e4UNHOrO.

BeH3nHOBbBIN Xe aBuratenb, HanMpoTUB, MOXET C JIEFKOCTbO NMpon3BoAMTb 40 35% yrapHoro
raza u 0% kucnopoga. Bo Bpemsi BTopoii MMpPOBOI BOWMHbLI Ha TEPPUTOPUM OKKYMNMUPOBAHHOM
Hemuamm EBponbl B ynoTpebneHmnm Haxoawnocb cBbiwe 500.000 ra3oreHepaTOpPHbIX
aBToMObunen, Kaxabih M3 KOTOPbIX 6bln 6bl B Thicaunm pa3 6onee acddekTnBeH, yem nboe
AusenbHoe npucrnocobnenne. OgHako HM 6eH3MHOBbLIE ABUraTenun, HU rasoreHepaTopbl HU pasy
He 6blIM YNOMSAHYTbl HM B OAHOM 3asiB/IEHMWN, CBSA3@aHHOM C XOJSIOKOCTOM, — YMNOMMWHANINCb OAHMU
b ansenu. Kakmmn xxe 3abaBHbIMU U rAYNbIMU AO/KHBI 6b151M 6bITb 3TWU HALMUCTbI!»

Bepr pobasnser: «[axe ecnn a9 U Apyrue pPeBU3UOHUCTBLI, WAKM oTpuuaTenu (BblibepuTte
noHpaBmBlleecss BaM cnoso!), owmbaeMcs Hac4éT X0/0KOCTa, TO BCE paBHO nobeauTtensm BO
BTopoli MMpoOBOI BOWMHE N €BpesIM HET HUKAKUX MPUYMH HOCUTb Ha cebe MacKy MopasbHOM
npasegHoctn. [axe ecnun 6bl HAUWCTbl Ha CaMOM Aefie YHUYTOXMAM MUANIMOHbI HEBUHHbIX
nogaen B rasoBbliX Kamepax, TO 3TO, BHE BCSAKOrO COMHeHUs, 6bl10 6bl OFPOMHBLIM U AOCTOMHbBIM
OCYXAEHUA NpecTynieHueM, HO W Toraa OHO 6bi10 6bl HE MeHee XXEeCTOKMM, 4YeM TO, 4To
OENCTBUTENIbHO COBEpLIMAN  COK3HMKM BO BpeMss Btopoit MupoBoi BoOMHbl. CLUA
BenukobputaHma ybunm MUNINOHBbI HEBWUHHbLIX ntoden, O6yKBanbHO 3axapuB MX OO CMepTWU.
MpMYacTHOCTL eBpeeB K 3TUM MpecTynjeHusMm, B 0cobeHHOCTHM K saepHon 6ombapampoBke
AnoHun, BecbMa rnyboka».

Opuapux bepr - oanMH M3 OCHOBOMOJIOXHWKOB pPEBU3MOHM3MA XO0NA0KocTa. Ero Tpyabl mo
CaMbIM pa3HoO6pa3HbIM TEXHWYECKMM acrnekTaMm, CBS3aHHbIM C MWCTOpMEN O XOJI0KOCTE,
neyatasucb B Pas3/IMYHbIX XypHanax BO BCEM Mupe. OH BbICTynmaa C JekumssMu nepes
MHOFOYUCAEHHbIMWU ayaANTOPUSMN U M3naraa CBOM MAen BO MHOXECTBE paano- W Tenenepeaad.
Tenepb bepr cTtaHeT M3BeCTEH W PYCCKOSA3bIYHOMY uuTaTento. [daHHasa paboTa O Am3enbHbIX
«ra30BblX KaMepax» aBnseTcs nepepaboTaHHOM M AOMOSHEHHON Bepcuen ctatbm oT 1984 roaa.
ALpecyeTcs BCEM, MHTEPECYOWMMCSA COBPEMEHHOW UCTOPUEN.




1. Am3enbHbiX Bbixnon u LinknoH-b

BoNbWKNHCTBO YOMICTB B HAUMCTCKMX ra3oBbiX Kamepax 6buio AKobbl OCyLLeCTBEHO BOBCE
HEe uuaHumaoMm unn LuknoHoM-B, a pAau3enbHbIM BbIXJIOMNOM. HecMoTps Ha TO, 4TO 3TO
NpoTUBOPEeUNT O6LWENPUHATOMY MHEHMIO, UIMEHHO AM3eNbHbIA Bbixnon npeobnagan (No KparHen
Mepe, N0 KOSIMYECTBY XEpTB) B 3asiBE€HMAX WCTOPUKOB XOJIOKOCTa, HaduHas ¢ 60-x roaos
npowsioro Beka. [insenbHaa ncropua nonyuunia AypHyto cnasy 6naroaaps cyaebHoMmy npoueccy
aMepUKaHCKOro rpaxaaHuWHa YKpauHCKOro npoucxoxaeHumss WeaHa (OxoHa) [deMbsHioka.
JeMbsiHIOK 06BUHSANCS B ybuncTBe Kak MMHUMYM 875 Tbica4y eBpeeB Npy MOMOLLM AU3EbHOro
BbIX/loNa B TaK Ha3blBaeMOM «Jjlarepe cmepTu» B TpebnunHke B 1942-1943 ropmax[1l]. Tema
rasaumm npum noMowm amsens 6bina nogHsATa B CTaTbe€ OAHOMO M3 CaMblX W3BECTHbIX
amepukaHckmx obospesBaTenen [MaTtpuka bBblokeHeHa W poBeAeHa A0 TOYKM  KUMNEHUS B
aMepuKaHCKoM rnpecce. bblokeHeH, ObiBWKI MNOMOWHWK npe3maeHTa PoHanbaa PeiraHa,
3as8BWS, YTO AM3eNbHble ABUraTeIn NONpoCTy He Mornun ybmusaTb[2]. Ero 4éTkoe n pewmnTtenbHoe
3asB/ieHMEe BbI3BasI0 SAPOCTHYIO KPUTUKY, OAHAKO BECKMEe TeXHUYECKMEe KOHTPapryMeHTbl HUKTO
Tak 1 He npueBén[3].

B 1992 rogy B pabouyem poknage Banbtepa JliodTna, npesugeHta ABCTPUIACKOMN
denepanbHOM MHXEHEPHOW accouuaumm, MaccoBble ybuiicTBa NpyM MNOMOLWM  AN3ENbHOro
BbIxflona 6blnnM OXxapaKTepu3oBaHbl KaK <«r1ornpocTy HEBO3MOXHbie»[4]. YyTb no3xe JlodTnb
noaKpenus CBOK TOYKY 3peHuma ewé& B ofHOM cTaTbe[5], KoTopas Takxe noaBepriachb
obuiecTBeHHOM aTake[6].

MHoroe w3 npuBEeAEHHOrO HMXKE MOKAXETCS uuTaTtensaMm, 3HaAKOMbIM CO CTaTbsMuM 06
aBTOMOOUAbHbIX BbIX/10MaxX, CAMWKOM NoApOobHbIM, 1 OHWM ByayT no-cesoemy npasbl. OgHaKo Ans
TOro, 4to6bbl OTMNPaBUTb XOJSIOKOCTHOrO MOHCTPA Ha OKOHYaTEeNbHbIl M AAaBHO 3aC/Yy>XEeHHbI
oTabiX (MO KpanHen Mepe, ero AU3eNbHYK 4acTb), HaM HYXHO ObITb CKPYnyfé3HbIMW U Aaxe
ncyepnbiBaroWwmMmMmn. lMockonbky yBMMCTBO MNpyv MNOMOLWM AU3eNbHbIX BbIXJIONOB He SBASETCS
TEXHMYECKM HEBO3MOXHbIM, Mbl AO/DKHbI MOKasaTb, KaK 3TO MNpeanosioXuTenbHO Morno 6biTb
OCYLLEeCTB/IEHO, a 3aTeM — KakK Hepa3yMHO nofnaratb, 4YTO HauMCTbl WAN KTO-IN60 ewé
NpUMEHSANN HEOH6XOANMYIO TEXHONOIUIO.

Tak nnn nHaye, BCe 3asiBNEHUS O TOM, YTO Yy HAUWMCTOB OblaM rasoBble Kamepbl, SIBASKOTCS
MOJIHbIM B340pPOM. @30BbIX KaMep HuKorga He 6bio!

2. BBegeHue

Ha nwbom cynebHOM npouecce — gaxe ecnn paccrenyercss camoe 3aypsaaHoe ybuincteo -
cnepyeT XaaTb MHOXecTBa MHGopMauum o6 opyammn ybuinctea. M yx, KOHEYHO, NOC/IEBOEHHbIE
cynebHble npouecchbl, nNpoBeAéHHble CO3HMKAMM W CaMUMM  HEMUAMM, Ha KOTOPbIX
paccnefoBanocb Takoe HesaypsaHoe, yyaoBuwHoe u addekTnBHoe yOUICTBO, Kak MaccoBoe
YHUUYTOXEHME MUINIMOHOB €BPEEB B rasoBbiX KaMepax, AO/KHblI 6blin NpeaocTaBuUTb CaMyro UTO
HM Ha eCTb OOLIMPHYIO W TOYHYIO AOKYMeHTaumto. OgHako, HECMOTPS Ha TO, YTO CyLlecTByeT
obwunpHaa nuTepaTypa, OCHOBaHHas, rnaBHbIM 06pa3oM, Ha 3TMX Mpoueccax, O CaMomn
MexXaHWKe Mpouecca YHMYTOXEHUS MOXHO JIMWb M3peaka HaWTu KpaTKoe M pacnjbiByaToe
onuncaHue.

Moyt wecTbaecAaT feT npowso C MOMEHTa OKOH4YaHus BTopon MWpPOBOIK BOWHbI. Y
cneumanncToB No XOJIOKOCTY 6bino 6onee yeM AOCTAaTOYHO BPEMEHMU AJ1S U3YyYEHUS LOKYMEHTOB
U npearnosiaraemMmbiX MeCT MacCoBbiX YOUMMCTB, TakK Xe€ KaK W MoKasaHuh C KpPYMHEeMWmnX
cyaebHbIX nMpoueccoB B MUCTOpUM 4denoBeyecTBa. Bcé 31O BpeMs OHM 6bln KpaliHE aKTUBHBI,
HO — He cuMTas Xalkux Kpox, noAaobpaHHbIX B TaK Ha3blBaeMbIX <«MNPU3HAHUAX> U
«CBUAETENbCKMX  MOKa3aHUAX» — OHM  He  OBHapyXwnm  poOBHbIM  CYETOM  HUYeEro.
NHpopMaunoHHbie npobenbl B MEXaHMKE MHMMOrO Mpouecca YHUUYTOXEHUS AOJIXKHbl Bbi3BaTb Y
HacC O4YeHb Cepbé&3Hble MOAO3PEHMS.

NHdpopMaunoHHble npobenbl yxe camMm Mo cebe ABASIOTCS MWUHYCOM A8 MO3MUMK
3KCTEPMUHUCTOB, HO YTO eLé XyXe, TaK 3TO TO, YTO MMeKLmecss Kpynuubl nHHOpMaLMM NpocTo
HeBeposiTHbI. CnoBa Bpoae «abcypa», «CyMacbpoacTBO» UMM «@daHTacTMKa» KakK Henb3s nydlle
XapaKTepu3ylT METOAMKY MHUMbIX MaccoBbiXx ybunicTe. J1io6oi, KTO CTaHET KPUTUYECKMU
paccMaTpmBaTb 3TW MPUTA3a@HUs, PaHO WM MNO34HO NMPUAET K BbIBOAY, YTO A0AM, B TOW Waun
MHOM opMe NOBTOPSAKLME UCTOPUIO C XOJIOKOCTOM, MOMPOCTY HE MMEKT HU Maneunwero
NOHSATUS O TOM, O YEM OHM roBopaT. CBMAETENbCTBA TaK Ha3biBaeMblX «0O4YeBMALEB» OCOBEHHO
daHTacTMuHbl. MokasaHusa KypTta lepwTeriHa, KOTopble CrneuuanncTbl MO XOSIOKOCTY AO0Sroe
BpeMs Hambonee 4acTo UCMNOSb30BaNM B KadecTBe A0KasaTesbCTBa, — 3TO NyYlWWi npuMep C
TOYKM 3peHunsl KavyecTBa. [lpyrme «noKasaHUsa» U «MpU3HaHUS» eLlé xXyxe.



HenenocTtb pa3nnuHbIX yTBEPXAAEMbIX METOAOB YHUUTOXEHUS caMa No cebe He AoKa3biBaeT
TO, YTO XOJI0OKOCTa He 6blN10, HO 3TO, KakK MUHUMYM, AOSHKHO 3acTaBuUTb 6naropasyMHbIX oaen
noTpeboBaTb BECKUX MOAKPEMNISAWNX AoKa3aTenbCcTs. K npuMMepy, He CyLlleCTBYEeT HU OL4HOro
NpoOTOKOM@a BCKPbITUS npeanofaraeMblX >XepTB rasauuin. «lasoBble Kamepbl» TpebnuHkwy,
Benb3seua n Cobnbopa akobbl H6bIIN BCEe A0 €ANHON YHUYTOXEHbI ellé BO BpeMs BOMHbI. YTO Xe
KacaeTcs «ra3oBbix kaMmep» OcBeHUuMMa W MaljaHeka, a TakKXe Jlareper Ha TeppuTopumn
ctaporo Perixa (FepmaHmm B rpaHmuax 1937 roga), To 3TO NpOCTO O6blyHble MOMeLleHUs
(Mmopru, aywesble, Ae3nNHMEKLUMOHHbIE KaMepbl), HA KOTOopble HaBecunn Tabnnuky C Ha3BaHUEM
«ra30Bble KaMepbl», BOMPEKN UX OYEBUAHON KOHCTPYKLUM M NpefHAa3HAYEeHU — OHU HE TOJbKO
He ybuBanu, Ho HaobopoT, YacTo cnacanu nwaen ot cmepTtn(7].

COUYMHUTBL XYTKME M pacr/biBYaTble CBUAETENLCTBA «O4YEBUALIEB» MACCOBbLIX YOMINCTB BeCbMa
npocto. Takxe He cocTaBnsieT ocoboro Tpyaa 3acTaBuTb Jl0O4EN NOBepuTb B MogobHble
POCCKA3HM O MOBEPXEHHOM HapoAe Mnocne TOro, KakK 3akoH4YMnacb XXyTKas BOMHA, BO BpeMs
KOTOpPOM WMPOKME CpeacTtBa MaccoBOi MHGOpMaunm, Haxogmselumecss Ha cnyxbe nobeauTtenen,
yXXe npeycrnenu B gesie npeacraB/ieHNs Bpara Kak KpariHe 6e3HpaBCTBEHHOIO M MCMOPYEHHOrO.
A BOT 006BSACHWTb, Kak MpWM MNOMOLWM AM3ENbHbIX BbIX/I0MOB MOXHO 6bI10 ybuBaTb ntogen B
MacCOBOM MopsiAKe, He TaK-TO JIerko. DKCTEPMUHUCTbI HM pa3y He NpenocTaBman HeobxoanmMoro
06bACHEHNSA, B TOM 4YMCe W Ha rpaHAMO3HOM LWOY MNo4 Ha3BaHWeM «npouecc Haa WMeaHom
JembsHiOKOM», rae noaobHoe ob6bsicHeHMe AM3enbHOro MeToda YybuiicTtBa  MpoOCTO
HanpawmuBanocb, U, KaK MMHUMYM, 3awunTa bbiia ob6a3aHa ero notpebosaThb.

3. MNo3numna 3KCTEpMUHUCTOB

Tabnuua 1 B3ATa M3 KHUMM Payns Xwunbbepra <«YHUUTOXEHME €BPOMNENCKMX €eBpeeB»,
onybnnkoBaHHoM B 1961 rogy. Tabnuua pe3lOMUPYeT TOYUKM 3peHUs MpaKTUYecKun BCeX
TPaAUUMOHHbIX, <«rpaBW/IbHbIX» aBTOPOB, MUCABLIMX O XOJIOKOCTe 3a nocregHue 40 neT.
MepeuncneHbl TONbKO Te narepsi, KOTopble A0 CUX MOP pacCMaTpuBAlOTCH B KadecTBe sarepen
<KYHUUTOXEHUS».

Ta6bnuua 1. NapameTpbl narepen cMepTth cornacHo Paynto Xunbbepry[8]

Jlarepsb PacnonoxxeHue HOpucankuumsa Cnocob6 ybuicrsa Yucno xeprtB*

Kynbmxod BapTtenaHna rpynnendropep CC |rasoBble yproHbl 150.000

(XenbMHO) (Konne) (CO)

Benbseu JIobAnHCcKkum 6puragendropep CC |rasosbie kamepbl (CO) 600.000
oKpyr (Fno6oyHmkK)

Cobubop JIobAnHCcKkum 6puragendropep CC |rasosbie kamepbl (CO) 200.000 -
oKpyr (FNob0oYyHUK) 250.000[9]

JIto6nuH JIobnnHCcKkumn WVHA** rasoBble kamepsbl (CO, 50.000 -

(MangaHek) |okpyr HCN), paccrpenbl 200.000[9]

TpebnuHka |BapwaBckui 6puragendropep CC |rasosbie kamepbl (CO) 750.000;
oKpyr 700.000([9] -

1.200.000[10]

OcBeHUUM BepxHsas WVHA** rasoBble Kamepsl OAVH MUTUOH

Cunesus (HCN) [11]

* MNpuBoanMble LN@PbI ObISTM CKOPPEKTUPOBAHbI; CM. COOTBETCTBYIOLLNE CCbISIKU.
** WVHA (Wirtschaftsverwaltungshauptamt) - NnaBHoe agMMHUCTPATUBHO-XO35MCTBEHHOE
ynpasnerHue CC.

BTtopon ctonbey cnpaBa MokasbliBaeT, UYTO MOYTM BO BCeX sarepsix ans ybéuinctes 6yarto 6bl
npuMeHsancs yrapHboii ras (CO). B OcseHumMe xe gnsa ybuncrtes sskobbl MCNoOsb30BaaCa TOJIbKO
umaHuctein sBogopon (HCN). U3 natm narepen, B KOTOpPbIX AKO6bI MPUMEHSISICA yrapHbIi ras,
nodasnstuwiee 60/bWMHCTBO XepTB OblI0 yMepLB/IeHO BCero B Tpéx narepsix: TpebnuHke,
Benb3eue n Cobmubope. YrapHbin ras skobbl Npon3BOAWNICS AM3ENbHbIMKM ABUratensmMu. Yucno
eBpeeB, AK06bl yo6uTbix B Kynbmxode (XenbmHo) unu JliobnuHe (MarigaHeke), OTHOCUTESNbHO
HEBEJINKO MO CPpaBHEHUIO C KONM4ecTBOM ybutbix B TpebnuHke, benb3seue n Cobmnbope. NasoBbie
dyproHbl, 6yaTo 6bl NpuMeHsaBWINECS B Poccnm, Takxke MCMONb30Bann An3esibHble ABUraTenu.

Ha ocHoBe 06LWEenpMHATOr0 KOMYECTBa XXEepPTB MOXHO 3aK/OUNTb, YTO MIPUMEPHO ABE TPETU
BCEX YTBEPXKAAEMbIX XEPTB HEMELKUX ra3oBbiX KaMmep Oblin rpearnoioxXnTe/IbHO yYMEPLLB/IEHb!
AN3€/IbHbIM BbIXJI0MOM.



YrapHbin ra3z 6yato 6bl npuMeHsnca B FepMaHMM Kak MUHUMYM B TE€YEHWE HECKOJIbKUX
mMecsues, B nepumos € 1939-ro no 1941-i rop, B paMKax nporpammbl MO 3BTaHasuvu Ans
yMepLBneHus cinaboyMHbIX MM Hemsneunmo 60sbHbIX HeMueB. «OnbIT», NONYYEHHbIA OT 3TOro
paHHEro M AO0BOJIbHO-TAaKM OrpaHWMYEHHOro MNpPMMEHEeHUs yrapHoro rasa wu3 6annoHoB Ans
okaTtoro rasa, 6bin akobbl NpMMeHEH 4YyTb Mo3)e, BecHon 1942 ropa, B ropasgo 6onee
rpaHAMO3HbIX MacwTabax ansg ybuncrea xuaos, ubiraH U Apyrux. [NaBHOe OTAMuYMe, OA4HAaKo,
3aK/o4yanocb B TOM, YTO B Ka4yeCTBe MCTOYHMKA YrapHoOro rasa OTHbIHE MPUMEHSICS BbIXJion
An3enbHbIX ABuUratenen — ans ybuiictBa eBpeeB B TpebnuHke, benb3eue u Cobubope,
pacrnosiaraBwuMXcss B BOCTOYHOM [losbwe. HekoTopble M3 AencTByowMx nuvy 6binn Te Xxe
camble — Hanpumep, penxcnantep Buktop bpak n KpuMmuHan-kommccap Kpuctman Bwupr.
CornacHo Xwunbbepry, MMeHHO BuWPT MNOCTpOWS <«ra3oBble KaMepbl Ha YyrapHOM rase» Ans
nporpamMmbl MO 3BTaHa3uM MO nNpukaly bpaka, KOTOpbIM «pyKoBOAWA onepaumen [no
3BTaHa3um]». 3aTeM, BecHol 1942 roga, bpak otnpasun Bupta B JIlobnuH, roe «BupTt co cBoen
KOMaHAOMW HeEMeANeHHO, B MPUMUTUBHbBIX YC/IOBUAX MPUHSAINCE CTPOUTb KaMepbl, B KOTOPble OHWU
NycKanu yrapHblii ras oT An3efbHbiX MOTOpoB»[12].

B 1978-M 1 1979-M rogax KpynHenwas amepukaHckas TeneBmnsmoHHasa cetb NBC nokasana B
CBOEM 3dmpe YeTbIpEXCEpUiHbIN GUIbM Mo4 Ha3BaHMeM «XOJIOKOCT», MO0 CylecTBy
npeacraBnsiBWMA COB60M MHCLUEHUPOBKY OOLLENPUHSATON BEpPCMM XONOKOCTa. B HEM umMeeTcs
HECKO/IbKO YMOMWHaHMN 06 MCMONb30BaHUM AM3EeNbHbIX ABUraTesien Ass MaccoBbiX ybuiicte. B
oAHOWM M3 cueH aoktop bpyHo Tew (B peanbHOM XWU3HWU — BbICOKOKBAIMPULMPOBAHHBLIA XMMUK,
MOBELUEHHbIN COK3HMKAMM nocsie BOWHLI[13]) o06bacHaeT 2SDpuky Adopdy (NONHOCTbIO
BbIMbIWwNeHHOMY odumuepy CC, skobbl pyKOBOAMBLUEMY MPOrPaMMON YHUYTOXEHUS), YTO OOHUM
n3 npeummywects LuknoHa-b Hap yrapHbiIM rasoMm sgBngerca To, 4To LMKIOH-B «He MoxeT
3aKyrnopuTb MexXaHu3M, U 34eCb HeT YCTPOMCTBa, KOTopoe Morao 6bl BbIATU M3 CTPOS — KakK B
cnydyae C yrapHbiM rasom». B pgpyron cueHe Pyponbd Xécc, komeHpaHT OcCBeHUMMA,
HaMepeBaeTCs 3anyCTuUTb AM3esNbHbI ABuraTtesnb, HO Ipuk [Jopd roBopuT XEccy, 4Tto amsenb
eMmy 6onblue He NoHafobumTCs, NOCKONbKY OH 3aKasan Apyroe BewecTtso — LinknoH-b.

[ encTBUTENbHOCTb X€e KpanHe OT/IMYHa OT TOM, 4To bblna npeacrasneHa B Tenecepmane NBC
N B HekoTopoh nutepatype. lMpumeHsswwuincs B OcBeHumme LIMkIOH-B coctosn u3 rpadyn,
M3roTOBJIEHHbLIX M3 TWUMNCa M KpaxMana, KOTopble, KakKk pa3 HaobopoT, MOMEHTasibHO Obl
3aKynopuanM MexaHusMm  u/vmnm  pgywesBon  TpybonpoBoh; Npu 3TOM  yrapHbil  ras,
BbicBO6OXAaeMbIn M3 rpaHyn c UuknoHom-b, pencrButenbHo 6bl HMYEro He 3aKynopwuil.
[On3enbHbl BbIX10M NPakTUYECKN He CnocobeH 3aKynopuTb MEXaHU3M — pa3Be YTO TONIbKO eCcnu
ABuratenb He NpoM3BOAUT KpanHe THXENbI AbiM. Takol AbiM COAEPXWUT TBEpPAble BeLecTBa,
KOTOpble AEWCTBUTE/IbHO MOryT 3aKynopuTb MexaHu3M (3acopuTb UWAMHAPbLI), €eCnuM AbiMa
6onbwe, yem MoxeT O6biTb WM3BEPrHyTO HapyXy BMecTe C BbIXJI0MOM. B npoTuBHOM cnydae
3aKyrnopuBaH1S UWMANHAPOB HE MPOUCXOAMUT.

4. 3aaBneHun NepwrterHa

3asBneHuna lepwTenHa OCTAlOTCA KPYMNHEMWWUM KpaeyrosibHbiIM KaMHEeM JiereHabl o
xonokocre. lepwTeiH 6bi1 o06epwTtypmpropepom CC (1-M nenTeHaHTOM), MapKLiengepoMm Mo
npodeccun, wnMmeBweEM Y4YEHYIO CTeneHb MO WHXeHepHoMy aeny. CaasBwucb B MJeH
amepukaHuaMm, OH 6yaTo 6bl npenogHéC MM 3apaHee MNOArOTOB/IEHHOE 3asiBfeHue,
JaTupoBaHHoe 26 anpens 1945 roga. M3paumnbTsHE WM pasfinyHbie eBpPEeNCcKue nucatenum
BO3Be/N [eplwTenHa B paHr <«MNpaBefHOro s3bl4HWMKA» 3@ TO, YTO OH XOTHA Obl nbiTancs
OMOBECTUTb MWUP O HAUMCTCKOM nporpamme yHuuToxeHus. Kak yctaHosun A. Pok[14], Ha
CEerogHsAWHMM aOeHb ©O6biNno O06Hapy)XeHO LWeCTb pas3HblX BEepcuMi 3aaBneHuss [epuTeiHa,
ony6/INKOBaHHbLIX pPa3INYHbIMKM  UCCeAoBaTENS MU — HepeaKo B KpalHe MWCKaXEHHOM wn
ype3aHHOM Buge[l5]. MHorve 4actum 3asBneHus [epwTeliHa BapbuMpyeTcs OT MpOoCTOo
HEBEpPOSTHbIX A0 COBEPLUEHHO HEBO3MOXHbIX. epwTerH 6yato 661 coBepwmni caMmoybuncTeo BO
dpaHUy3CKOli TIopbMe, Moc/ie TOro Kak TWeTHO NpeasioXus CBou ycnyru gpaHuy3aM B KayecTse
nHdopmaTtopa. B nocnegHume roabl Habnwaanacb TeHAEHUMS OTpeYbCs OT Hero Kak oT
«cBuaetens ob6BuMHeHUs». OAHaKO ero «3asiBNeHus» — eANHCTBEHHbIE, B KOTOPbIX NMPUBOANTCH
XO0Tsi 6bl HECKOSIbKO TeXHM4Yeckux noapobHocTen 0O paboTe npeanonaraembixX AU3eNbHbIX
rasosbix Kamep. Paynb Xunbbepr, HanpmMep, MHOXECTBO pa3 CCbINIAETCH Ha €ro «3asiB/IeHnsa» —
npasaa, He UMTUpPYS AOCIOBHO[16].

Cnenylownii TeKCT — 3TO OTPbIBOK M3 3asBneHus lepwTteitHa, Kak OHO 6bl1o npuBeaeHo (B
AHIIMIACKOM NepeBoge — NpuM. Nep.) B KHUIe «Ypoxan HeHaBucTu» JleoHa MNonsikoBa. Ecnn He
cuntatb 6onee yem bHeccTbiXen «OWWMBKM» CO CTOPOHbI [MoNsakoBa — a UMEHHO, YTBEPXAEHUS,
yto oT 700 go 800 yenoBek 3aTaskMBasMCb B NoOMeLleHNe pa3MepoM 93 KBagpaTHbIX MeTpa, a
He BCero Nuwb 25 KBaApaTHbIX METPOB, KaK HanuCaHO B OPUrMHaNbHOM AOKYMeHTe, — 3TOT
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nepeBoj, BEPOSATHO, HE XYXe APYrUX UMEKLMXCH.

«DC3COBLUbI 3aTONIKHYNM foAer B Kamepbl. «3anofHuTb ux!» — npukasan Bupt. 700-800
yenosek Ha 93 (B opurmnHase — 25 - @. b.) kBagpaTHbIX MeTpa. [lBepu 3aKpbinck. [...]

BoT korga s NOHSIN CMbICA 3HaKa «XeKeHXO0NbT». XeKeHX0/bT 6bl1 BoguTenem amsens, 4Yow
BbIXN0Mbl AO0/KHbI 6bINM yOUTb 3TUX HecyacTHbIX[17]. YHTepwapdropep CC XeKeHXosnbT
nonbiTancs 3anyCcTuTb MOTOp. ToT He 3anyckancsa! Mogowén kanutaH BupT. MoxHo 6bu10
BWAETb, YTO OH 6omMTCA, NOCKOMbKY S 6bI1 TaM 1 BMAen asapuio. [a, a BCE Buaen u xagan. Mo
cekyHaomep Bcé dukcuposan: 50 MuHyT, 70 MMHYT, a Am3enb BCE He 3anyckancs! B rasosbix
Kamepax xganu nwoaun. MoxHo 6b1510 cnbiwaTtb, Kak OHU pblaatoT. «lMpsAMO Kak B cuHarore», —
ckaszan npodeccop [ldaHHEHWTUNAb, NPWUIbHYBLUWIK [/l@a3aMM K OKOWKY B [AepeBsiHHOM
nsepu[18]. B36ewéHHbIn, KanutaH BupT yaapun XAbICTOM  yKpawuHua, MoMoraBLuero
XekeHxonbTy. Ounsenb 3anyctunca dvepes 2 yaca 49 MUHYT, COrlacHO MOeMy CeKyHOOMepy.
Mpowno aBaauatbh NsATb MUHYT. CKBO3b OKOLIKO MOXHO 6bl10 BUAETb, YTO MHOrMe yxe 6blau
MepTBbl, MOCKO/IbKY MW3HYTPU KOMHATa oOCBellanacb 3/eKTpuyectsoM. Yepe3 Tpuauatb ABe
MWUHYTbI BCe 6blnn MepTBbI!

Paboune-eBpen C Apyror CTOpPOHbl OTKPbIIN AepeBsiHHble ABepu. MM noobelwianm coXpaHuTb
XXW3Hb, €Cnn OHU ByayT genatb 3Ty yXacHyk paboTy, natoc Hebonblwylo A0 M3 cobpaHHbIX
AeHer W UeHHbIX Bewen. Jlioagm no-npexHeMy CToS/IN, CNOBHO KaMeHHble cTonbbl, uMm 6b110
HekyZa ynacTb WM MPUCNOHUTbCS. [axke MEPTBbIMM MOXHO OblN0 pPa3nN4YNTb CEMbMW, BCE OHMU
AepXXanucb 3a pyKku. Bbiio TAXeno pasbeiuvHUTb WMX Npu 0CBOBOXAEHWM KOMHaTbl ANs
cnepytouwer naptmun. Tena 6binm ybpaHbl — cuHMe[19], MOKpble OT MOoTa U MOYW; OT HOI HEecno
3KCKPEMEHTaMM M MEHCTpyasibHOM KpoBbo»[15].

MpocTto punsnyeckn HeBo3MOXHO BTUCHYTb 700-800 yenoBek B MoMeweHME pa3MEpPOM BCEro
nvwb 25 KBaapaTHbIX MeTpoB, T.e. 28-32 yenoBek Ha kBagpaTHbii MeTp[20]. CornacHo
FepwTenHy, npodeccop MNdaHHeHWTMNAb 6yaTO 6bI rNsSAen B ra3oBYyK KaMepy He u4epes
O06bIYHbIN 1a30K, a Yepe3 OKOLWKO. NpnyéM okowko 3To 6bI0 NpoAenaHo B AEPEBSHHOM, a He
CTanbHOW, ra3oHenpoHWUaeMoln ABepu, NpefoxpaHsBlenh OT naHuku. o Bcel BMAMMOCTH,
AepeBsiHHble ABEPW HaXOAMNUCb C ABYX CTOPOH Kak MWUHUMYM OAHON M3 rasoBbiX Kamep. Ham
roBopsAT, 4YTO 06peyéHHble XepTBbl BCE elle OblM XMBbl MOCAe MOYTU TPEX 4YacoB CTOSHUSA B
rasoBbiX Kamepax, eweé A0 Toro, Kak 6bin 3anylleH An3enbHbli ABUratesb, — CieaoBaTeNbHO, B
KaMepbl CKBO3b MHOXECTBO Llenein ao/mkeH 6bi1 nocTynaTb CONMAHbLIA NOTOK BO3A4yXa, MHade
Xnabl 3a40XHYIUCb 6bl 1 6e3 nomMowm ansens.

Huroe He ynoMuHaeTcsd, 4TOo oTobpaHHble >KepTBbl MbiTaJMCb BbIPBATbCA HApPYXY.
[JepeBsHHble ABepuM CO CTEKNSHHbIMW OKOWKamMu Bpaa 6bl ycTodanu nepen rpynnosbiM U
pewunTeNlbHbIM HAaTUCKOM. MNdaHHEHWTUNb, «NPUNbHYBLUMI F1a3aMn K OKOLIKY>», YXX TOYHO Obl
3aMeTus, YTO KTO-TO M3 NtoAel Nno Ty CTOPOHY NbiTaeTcs BbIbUTb CTekn0. HO HeT, BMecTo 3Toro
HaM paccKa3blBatoOT, YTO XKepTBbl 6bI/IN 4OCTATOYHO CMOKOMHbLI M BNOJIHE pacCyAuTenbHbl, YTO6bI
obpa3oBbiBaTb CeMenHble rpynnbl, 6paTbCsa 3a pyKU U aaxe pblaaTb.

Bonee BepoATHbIM MpeacTaBAseTCa To, UTO AOKTOp Bunbrensm lMdaHHeHWTUAb, npodeccop
mMeauunHbl B Mapbypre, 6611 oTnpaeneH B benb3ey 1 apyrne nareps B Kadyectse MeaULMHCKOro
KOHCy/NbTaHTa ANs  YAydlleHWUs JlarepHoM rurneHbl WM caHuTapuu. [locne BOWHbLI  ero
HeoA4HOKpaTHO AornpalinBanu B CBSA3M C €ro BusntoM B benb3euy BMmecTte ¢ lMepwTeinHoM. Ero
ABaXkabl cyamnun, Ho oba pasa onpaBabiBanu. B 4OCTYNHbIX HaM 3as8BNEHUAX, CAENAHHbIX B 3ase
cyda, OH HM pa3y He oTpuuaeT goknag lepwTeliHa OTKpPbITO, 0AHAaKO B 4YaCTHOM MUCbMe OH
onucbiBaeT 3asiBfieHns MepwTenHa KaK <«KpalHe COMHUTENbHbIA B34O0Op, B KOTOpOM daHTasus
3HaYNTENbHO NepeBellnBaeT peanbHOCTb»[21]. OH NUWeT TakXxe, YTO U3-3a NpecnefoBaHus n
KNeBeTbl, KOTOPbIM OH MoABeprascs, OH He X0o4yeT AenaTh AajibHENWWX KOMMEHTapueB Ha
AaHHY0 Temy nybnudHo. [Adpyrumu cnosamu, [daHHEHWTUAb HCHO nbiTanca wmsbexartb
AanbHeNWnX HenpuaTHocTen. Ero o6BmMHMUTENN He cTanu 6bl TepneTb BCO NOAHOMOTHYIO.

CornacHo nocnegHeMy npeanoXeHuo MNpouUTUPOBaHHOIO Bbllwe 3asdBneHns lepwTenHa,
Tena xeptB 6blNM «CUHUMK». 30eCb Mbl MMEEM AEeNO0 C [M1aBHbIM U3bSHOM B TEOPUM CMEepPTU OT
yrapHoro rasa, NoCKOJIbKY >XepTBbl OTPaB/ieHUs] yrapHbiM ra3oM HWKakK He MOryT 6biTb CMHEro
OoTTeHKa. HanpoTuB, >XepTBbl OTpPaBfIEHWS YrapHbiM [asoM MWMET OTYETNMBbLIN <BULIHEBO-
KPacCHbI» UNN «pO30BbIN» OTTEHOK[22]. DTO SICHO YKa3aHO B 60NbLIKMHCTBE CNPaBOYHMKOB MO
TOKCMKONOIMMN U, BEPOSTHO, XOPOLIO M3BECTHO toboMy AOKTOpYy M 6onbler (ecnu He BCeW)
yacTu MeanepcoHana. B npuHumMne, oTpaBneHue yrapHbIM rasom — BeCbMa 4acToe sBfleHue,
cnyvarwolleecs n3-3a aBTOMOOWUIEN; Ha yrapHbIi ras npuxoanTcs 6onblue OTPaBNEHUN, YEM Ha
BCE Apyrue a40BUTbI€ ra3bl BMECTE B3AThbIE.

3asBneHne leplwTelriHa, K ero 4ecTtu, He yTBEpPXAAeT, YTO YyrapHbin ras 6ol neTasbHOM
COCTaBnsAOLWEN AM3EeNbHOro Bbixsiona. Ha ToMm, 4TO CMepTb MMena MecTO OT yrapHoro rasa,
cogepxalwieroca B AM3eNbHOM  BbIX/1I0Me, HacTauMBalOT MOC/AEBOEHHblE 3SKCTEPMUHUCTDI.
MoBTOpsOWNECS YMNOMUHAHUSA O <CUHEBATbIX» TPynaxX B HEKOTOPbIX APYrMX cCiay4dasx Tak
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Ha3blBAaEMbIX <«CBUAETENbLCTB O4YEBMALIEB» Ha Mpoueccax B 3anagHon [epMaHuMM NONpocTy
AOKa3blBalOT TO, 4YTO noaobHble ceBuaeTenbcTBa OblnM cogpaHbl Apyr y apyra. A To, 4TO
3anagHorepMaHckue TpubyHanbl, CNeuManuM3aMpoBaBLUMECS Ha CAy4dasX, OTHOCSLWMXCS K
XONIOKOCTY, TaK Xe€ KaK M <«yu4yéHble», 3aHMMaBLUMECHS XOJZIOKOCTOM, MPUHSIN CBUAETENbCTBA
noaobHoro popsa 6e3 cepbé3HbiX BO3PaXK€HWI, HarnsaaHO AEMOHCTPUPYET XalKuii XapakTtep
noAo6HbIX NPOLLECCOB N MCEBAOYHYEHOCTb, MPUCYLLYIO AaHHON TeMe BoobLue.

Ecnan 6b1 Tpynbl A4eICTBUTE/IbBHO ObI/IN «CUHEBATbIMU», TO CMEPTL ONpeaesieHHo bbl He 6binia
Bbl3BaHa yrapHbiM ra3oM. CMHeBaTbl OTTEHOK, BMNPOYEM, MOl yKa3blBaTb Ha CMepTb OT YAYLUbS,
TO €CTb OT OTCYTCTBUSA KUCIOpoAa.

CornacHo wuctopuky JleoHy T[lonsikoBy — ¢paHLYy3CKOMY eBpel, MHOrM0 HanucaBleMy B
3aLlUNTY XOJIOKOCTHOM MUCTOPUMU, «...Masi0 YTO MOXHO A06aBWUTb K 3TOMY OMUCAHWUIO [3asBNEHUIO
lepwTenHa], cnpaBeanMeoMy ans narepen B TpebnumHke un Cobubope, Tak Xe Kak U B
Benb3seue. bonee nos3gHue npucnocobneHns OblIM CKOHCTPYMPOBAHbI MPAaKTUYECKM TeEM Xe
06pasoM M TakxXe UCMNoab30BasM B KayeCTBe JIeTalibHbIX areHTOB BbIXJIOMHbIE rasbl AN3eSbHbIX
MOTOpPOB, coAepXallme yrapHbii ras».

CornacHo TllonsikoBy, AW3eNbHbIMW BbixJionamuM 6bl10  yMepLUBNEHO CBbilWe MnonayTopa
MUJIJTMOHOB Yenosek[23].

5. TokcumuHblie 3 deKkTbl yrapHoro rasa

Mpn nccnenoBaHMn yTBEPXAEHUS O AM3ENbHOW ra30BOM KamMepe BO3HWMKAIOT crneaytowmne asa
BaXXHbIX BOMpoca:

- Kakoe KONM4yecTBO yrapHoOro rasa AeWCTBUTENbHO Heobxoammo anst Toro, ytobbl ybuTb
yenoseka 3a nonvaca?

— CoaepXXuT Nn An3enbHbIA BbIX/10M TaKOe KOSIMYECTBO YrapHoro rasa?

OTpaBneHne yrapHbiM rasom 6bi10 TWaTeNbHO MCCNEAOBaHO, HadMHas npuMmepHo c 1920
roga, Korga oHo 6b110 BHMMaTENbHO M3YyYeHO ANS YCTaHOBEHUS BEHTUSLMOHHbBIX TpeboBaHuii
AN aBTOMOOUNAbHbLIX TYHHeNnen, B 4YacTHOCTM ANA HblO-MOPKCKOro TyHHensa XonnaHa-tanan. C
Hadana 40-x rogoB Ha OCHOBe uccnegoBaHun AHgens XengepcoHa mn Ox. C. XangsiHa WMpoKo
NPUHATO, YTO rpu HOPMAasibHOM COAEPXKAHUM KUC/I0pOAa B BO34yXe CPefHAs KOoHUeHTpauus
yrapHoro rasa, pasHas «0,4% wn Bbiwe» (KakK yKa3aHO B nocnegHen crpoke Tabnuubl 2),
aBnseTcs HeobxoauMmonm po3on ansa ybuncrtea denoBeka «MeHee» 4YeM 3a OAMH  4ac
HenpepbiBHOMW 3kcno3numn[24]. KoHueHTpaumsa ot 0,15 po 0,20 npoueHTa no o06bEMY
CYMTaEeTCs <«OMacCHOM»; 3TO O3Ha4yaeT, 4YToO 3a 4YaC OHa MOXEeT YbuTb HEeKOTOpbIX J0AEN,
ocobeHHO ecnn y 3TuUX noaen, K npumepy, cnaboe cepaue. Ho Ansg coBeplleHUs MAcCOBOro
ybuiictBa B ra3oBoil kKamepe noTpebyeTcs KOHUEeHTpauums s40BUMTOrO rasa, AOCTaTOYHas He
TONIbKO A5 TOro, 4tobbl YOUTb YacTh MMeKLWencs rpynnbl JK0AEN, HO ANns Toro, 4ytobbl youTb mx
BCEX. 3penuvuie <«NepexmsBlUMX» rasauumio, NpoxXoasaWwmX BMNOCAeACTBUM 4Yepe3 MOBTOPHYIO
rasauuio Uan JTMKBUANPYEMbIX KaKUM-TO APYyrnM CrnocoboM, npocTo CMEXOTBOPHO.

HesicHOCTb, BBeAéHHas WCNOAb30BaHWEM XeHAEepCOHOM TepMMHA <«MeHee», BbI3blBaeT
coxaneHue. OHa MMeeT MeCTo M3-3a TOro, YTo, HECMOTPS Ha TO, YTO XeHAEPCOH U ero Kosiern
MOrin npounsBecTtn nabopaTopHbie OMbiTbl ANS HeneTanbHbiX 3@EKTOB C BbICOKOW CTEMEHbIO
TOYHOCTU, feTanbHble 3pdeKkTbl He MOraM 6biTb onpoboBaHbl TakMM Xxe obpa3oMm. JleTanbHble
3 dekTbl M COOTBETCTBYHOLLME WM YPOBHW YyrapHoOro rasa O6biinM yCTaHOBMEHbl B pe3ysbraTe
aKKypaTHOW 3KCTpanofasuuMm ypoBHEN KapbokcuremornobmHa no BpeMeHM OT HeneTaslbHbIX
NCNbITAHUI Ha NASX, @ TakKXe HEeKOTOPbIX NeTaNbHbIX UCMbITAHUI Ha XWUBOTHbIX. HecMoTps Ha
TO, YTO KOHUEHTpauuu, NpmBoaMMble AN netanbHbiX 3M@PEKTOB, HE TaK TOYHbI, KaK XOTenocCb
6bl, OHW, TEM HEe MeHee, A0OCTaTOYHO HaAéXHbl, YTO6bl MOXHO 6bI10 cAenaTh HECKOSIbKO BaXHbIX
BbIBOAOB O AM3e/bHbIX ra30BbIX KaMepax.

CornacHo 3KCTepMMHWUCTaM, rasaumsa BcCerja ocylwecTBasnacb 3a nosvaca WamM MeHee
Toro[25]. Ansa Toro 4Tobbl OMpenenuTb, Kakoe KOJIMYEeCTBO YrapHOro rasa Heobxoaumo ans
ybuiictBa BCero AuWb 3a nona4vaca, a He 3a Uuenbli 4ac, MOXHO MPUMEHUTb obLenpuHAaToe
3MNMpUYEcKoe NpaBuio, U3BECTHOE KaK «NpaBuio XeHaepcoHa»:

% CO o 06bémy x (Bpems akcriosmiumnm) = KoHCTaHTa A1 3aAaHHOro TOKCMYHOro aggekra.

Opyrnmu cnoesamm, Ans 3afaHHOro TOKCMYHOrO addekta s40BUMTas KOHLEHTpaums AOJKHA
6bITb 06paTHO MponopunoHanbHa BPeMEHM 3KCNOo3MuMu. DTO O3HadaeT, 4YTo Ansa ybuiictBa 3a
nonyaca tpebyeTcs gBOMHAas A03a KOHLUEHTpauuu, HeobxoauMon AfS yMepLlBAeHUs 3a uenbli
yac. lpuMmeHss 3To npaBwno Ans KoHueHTpauum B «0,4% wn Bblwe», HeobxoanmMon AOns
YMepLB/NEHNS 3a <«MeHee 4YeM OAMH 4ac», Mbl nonyduMm 0,8% no o06bEMY UM Bbiwe -
KOHLEeHTpauuto, Heobxoaumyto ans ybuncrea MmeHee yem 3a nonvacal[26].
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Ta6bnuua 2. TokcnuHble 3¢pdekTbl yrapHoro rasal27]

YacTtuubl yrapHoro |[lonsa yrapHoro

rasa Ha MMJUUTMOH rasa B npoueHTtax |®usunonornuyeckuu apdexkr

yacTtuy Bo3ayxa no o6bLémy

100 0,01 JonycTMMas KOHUeHTpaumsa s 3KCrno3mumm B
TeyeHUe HEeCKOSIbKMX HYacoB.

oT 400 go 500 0,04-0,05 BabixaHmne B TeyeHue 1 yaca 6e3 owyTnuMoro
addekTa.

ot 600 go 700 0,06-0,07 OwyTnMbIN 3P eKT nocne sKCNO3nuUnm B
TedyeHne 1 vaca.

ot 1,000 go 1,200 0,10-0,12 HepnoMmoraHme, HO HUKaKMUX onacHblX 3¢ dekToB
rnocsie 3KCNo3mumnm B TedeHme 1 yaca.

ot 1,500 go 2.000 0,15-0,2 OnacHble KOHUeHTpauuun Ans aKCcno3vuumm B
TedyeHue 1 vaca.

4,000 u BbllWwe 0,4 v Bbllwe CMepTenbHble A03bl A5 9KCMO3ULUNKN B TEUEHNE
MeHee 1 yaca.

MpuMeHsa To xe npaBuao ana fo3bl oT 0,15% po 0,20% no 06béMy, sSBASIOLWENCS OnacHOm
AN 0QHOro 4yaca akcno3muum, Mbl noayymm ot 0,3% po 0,4% no o06béMy — KOAMYECTBO
yrapHOro rasa, onacHoe A/s4 noaydaca 3Kcno3mumu.

Bcé o710 03HaudaeT TO, UTO ANS NonydyeHus paboTatower razoBon Kamepbl, UCMOJb3YHOLEN B
KayecTBe fneTanbHOro areHTa yrapHblii ras, notpebyerca cpenHsas KOHUEHTpaUWs yrapHoOro rasa
Kak MMHMMyM B 0,4%, HO, xenatenbHo, 6nm3kas Kk 0,8% no o06bEMY. 3anoMHum «oT 0,4 OO
0,8%>» KaK KOHTpPOJIbHbIX MHTEpBas, Ha KOTOPbIK Mbl BCKOpe 6yaeMm ccbinatbcs. ObpaTtuTte
BHMMaHMe, 4YTO 3T UndPpbl CNpaBeasinBbl TONbKO MPU HOPMasabHOM COAEPXKaHUN KNCI0poAa B
Bo3ayxe!

Ecnu copepxaHune kucrnopoga 6bis10 yMeHbLUEHO, HanpuMMep, HamoA0BUMHY — OT HOpPManbHOWM
KoHUeHTpauun B 21% go 10,5% no o6bémy, — To nobaa KoHUEHTpauus yrapHoro rasa éyaer B
ABa pasa TOKCUMYHel. B 3TOM cnyyae KOHUeHTpauusl yrapHoro rasa Bcero nuwb B 0,2% no
06bEéMy OyaeTr aoctaToyHOM ans ybunctBa 3a oAWMH 4yac. Takmm o6pasoM, Ans Toro 4Ttobbl
onpenennuTb OENCTBUTENbHYHO 3PEPEKTUBHOCTb 3a4aHHOM KOHUEHTpauuMu YyrapHoro rasa,
HeobXxoAMMO pacCMOTpPeTb €€ MO OTHOWEHMW K MMENLWEeNCcs KOHUeHTpauum kucnopoga. Ans
MpPaBMIbHOIO MCMNOJSIb30BaHMS 3HAYEHWI, MPMBOAUMBIX B Tabnuue v Ha rpadukax, Heob6xoanmo
onpenenuTb CcoAepXXaHue yrapHoro rasa, kotopoe 6yaer uMmeTb TOT Xe 3ddekT npwu
HOpManbHOM YPOBHE KWUCNOpoAa, YTO WM [ENCTBUTENIbHOE COoAEepXaHWe YyrapHoro rasa npwu
HedoCTaTKe Kucnopoga. OTa KOHUEHTpauus, KOTOPYK Mbl Ha30BEM <«aggektusHon CO-
KoHUeHTpaumehn», wnn c(COqr), onpepenserca NyTEM YMHOXeHUs pencteutenbHon CO-
KOHUeHTpaunun, unn c(CO), Ha COOTHOLUEHMEe MexAy HOpMasibHbIM coAepXXaHueM Kucnopoaa
(21%) v pencTBUTENbHBIM coaepXxaHneM kmcnopoga (x%):

0,
C(COup)= c(CO) x 52

EWweé oaHMM BaXKHbIM MYHKTOM MpPW pacCMOTPEHWUU BCeraa SIBNSETCS CPEeAHSIS KOHLEHTpauus
Ha BeCb Nepmoj 3KCNo3uMuMKu, a He NPOCTO KaKoe-TO KOSIMYEeCTBO sfa, U3MepeHHoe B rpammax
wnn  kKybunyecknx MmunnmMmeTpax. B Hawem uccnegoBaHuM  3TO  npeacTtaBnsieT  cobo
onpeaenéHHble TPyAHOCTU, MOCKOSbKY ANs TOro 4tobbl onpeaenuTb KOHLUEHTpauuio, criepyer
3HaTb O06bEM ra3oBOM KaMmepbl, a 3TO He TMpeacCTaBfsSeTcs BO3MOXHbIM M3-3a MOJIHOMO
OTCYyTCTBMSA MHDOpMaunn. TakKe HEBO3MOXHO pewuTb AaHHYK 3agady nyTéM onpeaeneHus
abconTHOrO Kon4vecTea a4a, a He BeNIMYNHbI KOHUEeHTpaumn. Te HEMHOrMe AaHHble 0 pa3Mepe
rasoBoM Kamepbl, KOTOpble Mbl MMeeM, K MpuMepy, W3 3asaBfieHna [epwTeinHa, HaACTONbKO
HenpaBaonoAobHbl, YTO AaXe HeT CMbIC/a MbITaTbCsd UCXOAUTb M3 HUX. HO 4TO Mbl 3HaeM, Tak
3TO TO, UYTO CpeaHsAs KOHUEHTpauWus yrapHoro rasa scerga 6yaeTt HuXKe KOHLEHTpauun yrapHoro
rasa, M3aMepéHHoON HenocpeaCcTBEHHO Ha CTOPOHE BbIXJ10MNa AM3ESIbHOro ABUraTtens.

B Tabnunue 3 npuBoasaTca ypoBHM kapbokcuremornobmHa (Hb-CO) y >xepTB oTpaBfeHus
yrapHoiM ras3oM B 50-x rogax XX Beka. B nutepatype no Tokcukonornm 60% Hb-CO, kak
npaBwio, cuyMTaeTcs cMmepTesbHbiIM ypoBHeM (cM. pwuc. 1). CornacHo Tabnuue 3, 6onee
yeTBepTM BCeEX NOAEN yMepno 6bl OT 3TOM KoHueHTpauun. Moyt 50% ocTaBwMXCsa Aogen
rMbHyT npu ypoBHe ao 70% Hb-CO, a nocnegHsis 4yeTBepTb yMmepna 6bl nunwb TOorga, Koraa



KOHUeHTpauus Bbipocna 6bl go 80% Hb-CO (cM. Takxe pgmarpamMMmy paccesiHusl Ha puc. 2).
Taknm obpasoM, gns Toro ytobbl MOCTPOUTb 3(PPEKTUBHYIO Fa30BYH KaMepy, MCMNOJb3YHOLWYHO
ONS Ka3HW yrapHblii ras, KOTopasi, COrjlacHO nokasaHumaMm o4yeBmpgua, ybusana 6bl Bcex ntoaen
3a nos4vaca - B TOM 4Mciae MONOAbIX, 340POBbIX NOAEN C XOpPOWWMKW HepBaMu, — 3Ta Kamepa
Ao/mkHa 6e30TkasHO Npou3BOAUTb YypoBeHb KapbokcuremornobuHa Hb-CO B 80%. CpegHee
cofep)kaHuMe yrapHoro rasa B BO34yXe rasoBoW Kamepbl, paBHoe 0,4% no o6bémy, 6bi10 6bl
HeobxoaMMbIM abCOMOTHBIM MUHUMYMOM (CM. puc. 1).

Ha puc. 1 npMBoAATCA CMMNTOMbI OT Pas/INYHbIX 3KCNO3ULNIA HU3KUM YPOBHSAM YyrapHoro rasa
B BMAe (dYHKUMKW OT ANUTENbHOCTU 3KCMOo3uuun. HaumBbiCllas paccMaTpyMBaeMasi KOHUEeHTpauus
yrapHoro rasa pasHa 600 npoMunne (MUANMOHHBLIM YacTaMm). 600 npoMunne — 3TO TO XE CaMoe,
yto 0,06% (no obbémy). [AmMarpaMma Moka3biBaeT, YTO MOC/Ee 4Yaca 3KCAO3ULUMK MpU CpeaHen
KOHLEHTpaunm yrapHoro rasa B 600 npomunne 4yenosek 6yaer 4yBCTBOBaTb FOSIOBHYO, HO He
nynbcupytowyto 6onb. Jaxe nocne 100 yacoB 3KCMO3MUMKU XyAlee, YTO MOXET MPOU3ONTH, —
3TO MOTepsi COCTOAHMS, HO He cMepTb. A BOT A/ BCero AuuWb nofay4aca akcnosuumm npun 600
npoMunsie He YykasaHbl abCoMIOTHO HMKakme CUMNOTOMblI — pdaxe nérkas rosoBHas 6onb.
«0,06%>» cnegyeTr 3anoOMHUTb KaK elé oaHy KOHTPOJIbHOE 4KMC/0, Ha KoTopoe Mbl byaem
BNOCNEACTBUM CCbISIaTbCs B 3TON rnase.

Kapdoxcuremoraoomn

CoaepmxaHue YrapHoro raza

100 %

50 %

10 %

0,
5% OTCYTCTEHE CHMITOMOB

v

4 0,6 %

e 0,3%

— 0,1%

0,06 %

0,03 %

—1 0,01 %

0,003 %

—— 0,0015 %
- 0,001 %
-
1% l I L
6 MHH 15vMun 30mvuH 1 uyac 10 yacor 100 yacoe
BPEMA SKCITO3UITHHA

Puc. 1. TokcuyHbie 3¢peKTbl Masibix KOJIMYECTB yrapHoro ra3al28]
(aornonHUTENbHbIE 3HAYEHNS] SKCTPAarnoanpoBaHbl aBTOpPOM)
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Punc.2. 100 cnyydaeB oTpaBsieHnsi yrapHbiM razom CO,
ypoOBeHb KapbokcuremorsiobuHa HbCO rno oTHoueHno K Bo3pacty[29]

Ta6bnuua 3. YpoBeHb kapbokcuremorsiobmHa y XXepTB OTpaB/ieHns yrapHbiM ra3aoMm[30]

BospacrT xxepTtB (roabl)

Hb-CO (%) | 18-30 30-40 40-50 50-60 60-70 70-80 80-90 | CymmMma
40-50 - - - - - 7 4 11
50-60 2 - 1 3 1 5 5 17
60-70 7 2 6 12 10 8 - 45
70-80 5 2 5 7 8 - - 27
UToro: 14 4 12 22 19 20 9 100

Ona nonydeHns 6onee HaAéXHbIX AaHHbIX 06 3addekTax BbICOKOro COAepXaHWS yrapHoro
rasa B BbIXJIONEe, HEXEeNM 3KCTpanosMpoBaHHble 34€eCb, 4YUTaTeNb MOXET 06paTuUTbCa K
CTAaTUCTUKE HECYaCTHbIX CflydaeB UM caMoybuinctB. XKepTBbl HeCYaCTHbIX C/lydaeB WU
CaMoybuMINCTB, CKOHYaBLUMECS OT YrapHoOro rasa, 4acTto MpPOBEPSIOTCH Ha YpPOBEHb COAEpXaHus
kapbokcuremornobumHa Hb-CO[31] B kpoBu.

To, 4yero A0NXHblI 6blAM A0BUTLCA CO CBOMMM ra3oBbIMW KaMepaMu npeanonaraeMble
HaUWUCTCKNE CepUNHble YybBuiLblI, TOKCUKONOrM HasbiBaldT «LDige» — netanbHOM n[030M Ans
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ybuinctea 100% >xepTB. KOHKpeTHble NOCNEeACTBUS 3TOr0 MOXHO YBUAETb U3 CTAaTUCTUYECKOro
aHanmsa nuccrefoBaHMs CTa XepTB OTpaB/eHMI yrapHbIM ra3om.

6. AnsenbHbIN ABUraTenb
6.1. BBeaeHue

HecmoTpss Ha TO, 4TO WHdoOpMaums o TunNe W pa3Mepe ABUraTenst AO/HKHA CuMTaTbCA
KJlOYeBOW MNpu paccnegoBaHun nwboro ybuincrtea, getanm nogobHOro poga 3acTtaBisloT cebs
C/IMWKOM A0Nro XAaTb, Koraa Mbl MMeeM Aeno C MU(POM O XONoKocTe. 3a HemmeHueM b6onee
noapobHoli MHGopMauum HaMm NpUAETCA M3yunTb 6onee OBLMPHDBINM U CMIOXHbIA BOMPOC: MOXHO
nn 6bIN10 CoBEpLWNTL Takoe 0AMO3HOe MpecTynjeHne npu NOMOLLM KaKoro-HMbyab AN3eNbHOro
ABurartensi, korga-nmbo CKOHCTpyMpoBaHHOro? BrnpoyeM, valle BCero yTBepXpaaeTcs, 4YTo 3TO
6bln aM3enn oT CoOBETCKMX TaHKoB[32].

Ecnu 6bl lMepwTenH 3asBwW/, YTO yrapHblii ra3s reHepupoBancs 6eH3MHOBbIMU ABUraTensiMu,
ero pacckas 3acnyxwusan 6bl 6onbwe gosepus. beH3nHOBbIE ABUraTenn AeNCTBUTESIbHO MOryT
ybuBaTb ropasgo serye, npyM 3TOM OHM MOYTM He AatT 0 cebe 3HaTb HBnarogaps ToMy, 4TO MX
BbIX/10M MpaKTUYEeCKN He uMeeT 3anaxa. [u3enbHble Xe ABUraTenm, X0Tb U BeCbMa MOXOXWU Ha
6eH3nHOBbIe (MO KpaliHelnh Mepe, ans 60AbWKWHCTBA Mt0AEN), BCE e 3HAaYUTENIbHO OTNMYaroTCs
OT nocnegHux. BHe BCSIKOro COMHeHUs, N060N ropHbIN UHXEHEp Wan Mapkwengep (Takon Kak
FepwTenH) ¢ NErkoCcTblo OTAMYMA 6bl OAMH TUN ABUraTens OT APYroro. Yxe To, YTO Au3esbHble
ABUraTtenn m3galT BeCbMa OTYETNMBLIM 3BYK, MO3BOMSET MpakTUvecku nbomy 4yenoBeky -
Aaxke ¢ HeboNbWKUM OMbITOM — pacno3HaTb MX XOTb C 3aKPbITbIMU Fa3aMu.

Mpun paboTte ausenbHble ABUraTenn OTYETAMBO AatlOT O cebe 3HaTb, MOCKOJSIbKY WX BbIXJS0M
UMeeT KpalHe HenpusATHbIX 3anax. MHaye roBopsl, KaxAablh Au3eNnbHbin ABuratenb WMeeT
CBOEero poAa BCTPOEHHbIN «npeaynpexaatowmnin curHan». MHTeHCMBHOCTb 3amnaxa, cMpaj, BHe
BCAKOr0O COMHEHMs, nopoawna B KOopHe owunbouyHoe npeacrtaBfieHne, UYTO AM3EeSibHbIM BbIX0M
pomkeH 6biITb  KpawHe onacHbiM.  becxmuTpocTHasi, HO owwuboyHaa normka, KOTOpOK
PYKOBOACTBYIOTCA BepyloWMe B XOJSIOKOCT, TakoBa: ecnm Bbixsion 6eH3WMHOBOro ABuraTens
BnonHe cnocobeH ybuBatb, Aaxe npu HebonbWOM 3anaxe, TO Toraa AM3eNbHbl BbIX0M,
MMEKLLNA CUIIbHBIA 3anax, Ao/KeH 6blITb HAMHOIO CMEpPTOHOCHEN. PaKT, ogHAKO, TO, UTO MexXAay
3anaxoM M TOKCUYHOCTbIO He CYLLEeCTBYET POBHbIM CYETOM HMKaKOW CBSA3M, MOCKONbKY Hanbonee
CMepTesibHbIM KOMMOHEHTOM SIBISIETCS YrapHbliA ra3, COBEpLUEHHO He MMeWLWni 3anaxa. XoTs
AV3eNbHbIN BbIXNIOMN M HE MNONHOCTbIO 6e30naceH, OH SABASETCS OAHMM M3 HauMeHee BpenHbIX
3arpA3HSAOWMX areHToB — 3a WCK/OYEeHMEeM, pasBe 4YTO, BO3MOXHbIX AO0JArOCPOYHbIX
KaHueporeHHbix 3hdeKToB, KOTOpPble COBEPLUEHHO HeCyLleCTBEHHbl A1 ra30BOM KaMepbl,
npegHa3sHa4YeHHOW A8 MacCoBbIX YOMMNCTB.

[Jo HepaBHero BpeMeHW Au3esnbHble BbI6POCHI BMOSIHE COOTBETCTBOBANIM CTaHAapTam
aTMocdepHbIX BbIbpocoB AreHTCTBa Mo OxXpaHe okpyxatowen cpeabl CLUA, He Tpebys npun aToM
Kakmx-nmbo  un3MeHeHun wunanm  npucnocobnennii[33]. Mpasga, B nocnegHue  rogbl
06eCrnoKoeHHOCTb pakoBbiMM 3abosieBaHMAMM BeCbMa YCNOXHMAA AaHHbI BOMPOC, HO 3Ta
06eCnOKOEHHOCTb Bbi3BaHa MCKIKYUTENLHO A0AroCpoYHbiMM addekTamn. Kak 6bl To HK 6b1N10,
avnsenun Bcerga npouM3BOAWAM HaMHOro MeHblwe 1% yrapHoro rasa no o06béMmy, 4TOo no-
NpexHeMy sBNSeTCS CTaHAApTOM A7s8 yrapHOro rasa [Ans BCex JABuratener BHYTpPeHHero
cropaHus. BeH3nHOBble ABuraTenn ynanocb MPUBECTUM K TeM Xe CcTaHAapTaM TOJIbKO nocse
AONTNX NEeT YNOPHbIX UCCeaoBaHUI M NOC/Ae MHOXeCTBa M3MeHeHuln auratens u gobasneHus
C/IOXHbIX NPMUCNOCcobneHunin, BKAKYasa KaTaJauTUyeckmne goxuratenm BbIX/10MHbIX ra3os.

Ha puc. 3 npmBoaMTCA CpaBHEHME BblAENEHUN YyrapHOro rasa u3 Au3sefibHbiX U 6eH3UHOBbIX
ABuratenen. beH3nHOBbIE ABUraTeNIN TakXe Ha3blBalOT ABUraTenssMmM C MCKPOBbIM 3aXKMraHueM,
M3-3a TOr0 YTO OHM WMCMOMb3YIOT CBEYM 3aXMraHusa. FCHO, YTO NOrMYHbIM BbIBOPOM B KayecTsBe
WCTOYHMKA YrapHOro rasa Mexay 3TuMu ABYyMS TUNaMu gBuratenen scerga 6bin 6bl 6€H3MHOBDIN
asuratenb. OT aBuratesien C WCKPOBbIM 3axuraHmem (6eH3MHOBLIX ABuratenen) MOXHO
3anpocTto nonyumtb 7% yrapHoro rasa no o06béMy (a Npu HemnpaBWIbHOW perynnpoBke
kapbtopatopa - 40 12% no 06bEMy), a BOT OT AM3ENIbHbLIX ABUraTesiein nNpu MCNoAb30BaHWUMU
XNAKOrFO TOMMMBaA HMKOrAa Henb3s nonyuntb 6onee 0,5% no o6bEMY (pa3Be 4YTO TOSIbBKO BO
BpEMS NeperpysKku).
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JABMraTe/lb ¢ MCKpOBBLIM 3aKHUI AaHUEM
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Puc. 3. CpaBHeHne BbIAEIEHNI yrapHOro ra3a 13 An3es1bHbIX ABUratesaen
W ABUraTesiest C MCKPOBbIM 3a)kuraHmnem|[34]

BblaeneHns yrapHoro rasa w3 ABurateneln BHYTPEHHero cropaHusa usobpaxkarTcs, Kak
npasuno, B Buae GOYHKUMKM OT COOTHOLWIEHUS BO3AYX/TONM/IMBO WM TOMAWMBO/BO3AYX.
CooTHOWEHME TOMAMBO/BO34YX — 3TO MOMPOCTY Benu4YuHa, obpaTHass COOTHOLIEHUID BO3AyX/
Tonnneo[35]. ABTOMOGMAbHLIMW cCreyuManmucTtamm O6bi10 €ANHOAYLWHO MPUHATO, 4YTO YPOBHMU
yrapHoro rasa B AM3e/IbHOM BbIXJ10Me OTHOCATCA MPenMyLeCcTBEHHO K 3TUM COOTHOLUEHUSAM, a
He K Apyrum dakTopaM BpoAe Konuyectsa o60pOTOB B MUHYTY.

K npumepy, cooTHoweHue Bo3ayx/Tonnameo 100:1 o3HayaeT, 4YTO Ha KaXAabll rpamm
CropeBliero TomjuBa BHYTpb ABuratens nocrtynaet 100 rpamm Bo3gywHonm cMmecu. OgHako
TONbKO OKOMI0 15 rpamMMoB BO3ayxa MOryT KakuM-nnb6o o6bpasoM BCTYNUTb B XMMUYECKYHO
peakuuto C KaxablM rpaMMOM TOMJIMBA, BHE 3aBMCUMMOCTU OT COOTHOLUEHWUS BO34YX/TOMJMBO U
Ja)ke OT Tuna gsuraTtens. OTo 03Ha4yaeT, YTo Npu COOTHOWeHnn Bo3gyx/Tonameo 100:1 Bcerga
MMeKTCa okKono 85 rpaMMoOB BO34yXa, He BCTynawwmx B peakuuto. OTn 85 rpamMmoB m3bbiTka
BO34yXa W3BeprawTcsa M3 ABuratens, He noaBeprasicb abCoMOTHO HMKAKUM XMMUYECKUM
n3MeHeHnaM. B TOM 4TO KacaeTcsa M3bbiTKa BO34AyXa, AM3eNbHbI ABUraTeslb — 3TO HE 4YTO WHOE,
KaK Heob6bIYHbIA TUM BEHTMNATOpa MM Komnpeccopa. BaobaBok, Haa Au3eneM HEBO3MOXHO
NpoOM3BeCTM HMKAKUX peryanpoBoK, KoTopbie 6bl HenpaBWAbHO HACTPOMAM ABUraTenb Ans
N3MEHEHUS YPOBHS TOKCMYHOCTM Bbixnona[36].

BeH3nHoBble aBuratenu Bcerga paboTaloT nMpu HexBaTKe Bo3ayxa. B pesynbtate aToM
HexBaTKM nMpouecc cropaHus B 6eH3MHOBOM JABWraTesie HMKOrga He MOXeT JAOWTM Ao
3aBeplleHns, npu 3ToM Bcerga obpasyeTcs 3HauMTeNbHOE COOTHOLIEHME YrapHOro rasa K
yrnekucsiomy rasy.

OnsenbHble Xe agBuraTtenu, HanpoTue, Bcerga paboTatoT npm M3bbITKe BO3ayxa. Ha xonoctom
Xo4y Au3enbHble aBuratenu paboTatoT nmpu CoOOTHOWweHuMn Bo3gyx/Tonameo go 200:1. Mpw
MOMHOM Harpy3ke COOTHOLWIEHWE BO34YyX/TOMAMBO MOHMXAeTcss Bcero nuwb Ao 18:1. M3-3a
n36biTka BO34yXa BCeraa CyLlecTByeT ropasno 60nblwasi BepoSTHOCTb TOro, YTo TOMJIMBO CropuT
NONHOCTbIO; TakmMm ob6pa3oM, yrapHbli ras egBa npousBoguTcs. BpobaBok, To Hebonblioe
KONIMYEeCTBO YyrapHoro rasa, npovMs3BoamMMoe B UMAMHAPAX Au3ens, BnocneacTsum pasbasnsiercs
N36bITKOM BO34YXOM.

Kaxabin unnmHap aumsens numbo BocnjameHseT TOMJIMBHYIO CMeCb, nmMbo nponyckaer
3axuraHuve. Ecnm umMnmHap nponyckaeT 3aXuraHue, To TOMJAMBO MOMPOCTY U3BEpraeTcs Hapyxy
B BWAe napa, NpuM 3TOM YyrapHblii ras He npousBoauTca. Ecnau ke uwnanHap BOCN/aMeHseT
TOMJIMBHYIO CMeCb, TO MnocneaHsas Bcerga 6yaer cropaTh NpakKTUYeCKW MOHOCTbIO, MOCKOJbKY
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Bceraa wumeeTca u3bbITOK BO3ayxa. HenpaBunbHaa perynupoBka, smbo HeucnpaBHas
perynmpoBka Brnpbicka, NMb6o noBpexaéHHble KianaHbl CYWeCTBEHHO He BAMSKT Ha YPOBEHb
yrapHoro rasa no TOW e caMOW npuumHe: n3bbITOK BO3Ayxa BCTyMaeT B peakuMio MNo4yTu Co
BCEM OCTaBLUMMCSI KOSIMYECTBOM yrapHoro rasa, obpa3sys yrnekmcsblin ras.

MoHAB NOANMHHbIE pa3INuMA  MeXAy MNpoLecCoOM CXUraHus TOonavMBa B AM3ESIbHOM W
6eH3MHOBOM ABuraTesne, CTaHOBUTCS SICHO, YTO B KayecTBe MCTOYHMKA YrapHoro rasa Bcerga
6yaneT nornyHo BbI6paTb MMEHHO 6eH3MHOBLIN ABuUraTenb. Hy a BbibOp AM3enbHOro AsBuratens B
KayecTBe UCTOYHMKA yrapHOro rasa 6yaet npocTo CMEXOTBOPHbIM peLUEeHMEM.

6.2. in3zenu c pa3aenéHHon KaMepou cropaHus

CyuwiectByeT, B OCHOBHOM, fABa Tuna AU3E/bHbIX ABUraTtesnen: C pa3nenéHHoOn Kamepow
CropaHmsa n C HepasaenéHHoM KaMepon cropaHus. B cBoto oyepeab, ABuratenu c pasgenéHHom
KaMepown cropaHus o6bIYHO AENATCA Ha NpeAKaMepHble N BUXpeKaMepHble.

Ha puc. 4 npuBoaAnTCA Napa KpuBbIX BblIOpPOCOB ANSA AM3E/bHbIX ABUraTenen ¢ pasaenéHHom
Kamepon cropaHusa (asuratenn A wn B)[37]. DT KpuBble ABASAKTCA pe3y/bTaToOM KpanHe
TWwaTeNbHbIX UCNbITaHWIA, NPOBEAEHHbLIX B Hayane 40-x rogoB XX Beka B CoeanHEHHbIX LLUTaTax
FopHbiM 6t10po CLUA » npm3BaHHbIX oNpeaennTb, eCcnu Au3enbHble ABUratenu MoryTt pabortaTtb B
noaseMHbIX WwaxTtax 6e3 yrpo3bl ana waxtépos[38]. BeiBoa NopHoro 6topo CLUA (no kpariHen
Mepe, A0 3Hepretudeckoro kpusuca 70-x rogos) 6bin cneaywowmm: Au3enbHble ABUratenu
MoryT pabotaTtb nog 3eMNén B HeYrosibHbIX LWaxTax, npu ycnosum, 4to FopHoe 6opo oaobput
asuratenun. CerogHs Avsenu TakXxe LWMPOKO MCMOMb3YIOTCS B aMEPUKAHCKMX YrOJIbHbIX LaxTax.
MepBOHa4YanbHOE WUCKAKYEHME Au3enelt U3 aMepuKaHCKUX YrosibHbIX LWAXT HE WUMEeNI0 HU4ero
obuiero c Bonpocamu 340poBbsa M 6e30macHOCTU. MNpuyMHa 3akitodanacb B rapaHTUM 3aHATOCTH
WwaxTépos, paboTaBWKMX B YrofbHbIX LaxTtaxX, U B MOMNTUYECKOM PewnMoCTU U KpacHopeymu
>xoHa Jlblouca, xapu3MaTU4ecKoro npesnaeHTa Coto3a LWAaxXTEPOB, HacTaMBaBLUEro Ha TOM,
yTObbl «B WaxTax O6beAMHEHHOIO COlo3a WaXTEPOB He 6bi10 Ansenen»[39].

Huswaa kpuBas Ha puc.4 COOTBETCTBYET MpeaKaMepHOMY Au3eNlbHOMY ABuUraTento
(aBuratenb A), BepxHSa KpuBas — BUXpeKaMepHOMY Au3eNnibHOMYy ABuratento (asuratenb B).
Huswee coOOTHOWEHNE TOMNMBO/BO3AYX BcCeraa nNpubnnsnTesibHO COOTBETCTBYET pPEeXUMY
XO/10CTOro xoaa u pexumy pabotbl 6e€3 Harpysku. B pexume X0s0CTOro xoaa HWM OAUH U3 3TUX
TUNOB AM3EeNbHbIX ABUraTesien He CMOXET NPOU3BECTM KOJIMYECTBO yrapHOro rasa, AocTtatoyHoe
Aaxe ans Toro, 4tobbl Bbi3BaTb rOI0BHYO 601b NOCAe nosiyvaca HenpepbiBHOM 3KCMO3ML UK.

Ecnn Mbl HauyHéM npuknaabiBaTb Harpysky Ha 3TW ABuratenu, yeenuuuesas MNpu 3TOM, B
CYLLHOCTWN, COOTHOLWIEHME TONINBO/BO3AYX, TO YPOBEHb YrapHOro rasa Ha nepsbix nopax béyaer
TOSIbKO MOHMXaTbCsA. U Tonbko Korga Mbl Npubnmammcs K nonHon Harpy3ke, 0603Ha4YeHHOM Ha
rpadmkKe CraoWHOM XUPHOWN JIMHWEN, NNWb TOr4a YPOBEHb YrapHOro ra3a Ha4YyHéT 3Ha4YuTeNbLHO
pactn — MmakcumyM Ao 0,1% no o6bEMy Npum COOTHOWEHUM Tonnmeo/Bo3ayX 0,055. CnnowHas
BepTMKanbHas nuHWUS  npeactasnsger cobon  npeaenbHO  AOMNYCTMMOE  COOTHOLUEHMe,
YCTaHOB/IEHHOE N3roTOBUTENSMWN ABUraTenNs.

6.3. in3zenu c Hepa3aeNnéHHON KaMepoun cropaHms

KpuBasi Bbibpoca Ha puc. 5 (auratenb C) nokasbiBaeT, YTO Ha XOSIOCTOM Xo4y Au3esNb C
Hepa3genéHHOM KaMepoWm CropaHusi no-npexHemy npom3BoamT Bcero nuwb okono 0,03%
yrapHoro rasa no o6bémy, 4ero HegoOCTaTOUYHO Aaxke ANs TOro, 4yTobbl Bbi3BaTb FOA0BHYK 60b
nocne nosny4vaca 3kcnosnmumm[40]. OaHakKoO ecnn Ha Takon ABuratenb 6OyaeT HasoxeHa
BO3pacTawLwas Harpyska, TO YpOBEHb YrapHOro rasa B KOHEYHOM C4YéTe pe3Ko BO3pacTér. U
OENCTBUTENbHO, NpM TMOJSIHOW Harpyske, 0603HAYEHHOW >KUPHOW BEPTUKANIbHOW JUHUEN,
YPOBEHb YrapHoro rasa paseH npumbnunsutensHo 0,4% no 06bEMy. MHbIMKM CNOBamMu, Mbl UMEEM
30eCb Au3enb, KOTOPbIA, Ha nepBbli B3ras4, Mor 6bl MCNONb30BaTbCA AN OCYLECTBAEHUS
MaccoBoro ybuiictea 3a nonadyaca.

Mpobnema, ogHaKo, 3aK/OYaeTCa B TOM, YUTO HernpepbiBHass pabora AaHHOro gsuratens (kKak
n noboro Apyroro Ausens) nNpu MNOJSIHOM Harpy3ke B Te4deHue [OAMMX NepuoaoB BpPEMEHU —
TaKMX KaK Mnosiyaca — BbI3OBET CEpPbE3HbIA PUCK 3aCOpPeHMs M MOJSIOMKM OT TBEPAbIX BELLECTB,
HakKanamMBaemblX BHYTPpU uUMnAuHApoB. Ecnnm xe aBuratens 6yaet pabotaTtb Npu COOTHOLUEHUU
TONMBO/BO3AYX, 6onee HU3KOM M 6esonacHoM, 4em 0,055 (cooTHoweHne BO34YX/TOMAMBO
paBHo 18:1), To ecTb npu 6osee HM3KOM Harpy3ke, TO YPOBEHb BblAesIEHMS YrapHoOro rasa
ctpemutensHo ynagért. Hanpumep, npu 80% OT NOAHOWM HArpyskum — 4YTO, KaK MpaBuio,
cunTaeTcs npepenbHbiM 6e30nMacHbIM 3HAYEHMEM A1 HenpepbiBHON paboTbl M MMeeT MecTo npwu
COOTHOLUEHMX TOMAMBO/BO34yX, paBHOM npumepHo 0,045 (cooTHoweHMe BO34AYX/TOMAMBO
NMPUMEpPHO paBHO 22:1) — ypOBEHb YrapHoOro rasa pasHseTtcsa Bcero Avwsb 0,13%.
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KpuBble BbI6pOCOB Ha puc.4 M puUc. 5 ABAAIOTCA TUNUYHBIMW AN BCEX AU3ESbHbIX
ABuratenen 3a nocnegHue WeCTbAecHaT neT. [oaTBep)XXAEeHNEM 3TOMY CAYXWUT TOT (PakT, YTo Ha
3TW Harna4Hble KpMBblE€ MOCTOSHHO CCblanncb 6ecumciieHHble XXypHaibl U KHUIU NO AN3ESIbHbIM
Bbibpocam. [pyrumm cCroBamu, NydWwWnUX TMPUMEpPOB AU3esibHbIX BbIOPOCOB, 4YeM 3TU, He
cywecTtsyeT. [la, MMEETCS MHOXECTBO APYrUX pe3ynbTaTOB WUCMbITAHWI, KOTOpPble MOXHO HauTu
B CONMAHbIX aBTOMOOW/IbHBLIX >XYpHanax, TakKmx Kak «Society of Automotive Engineers
Transactions». Ho ecnu Mbl BO3bMéM Ha cebs Tpya W NponucTaeM NOALUMBKM 3TOrO XypHana 3a
nocnefHue LWeCTbAeCAT JIeT, TaK Xe KakK U APYruX >XypHanoB, TO Mbl He HalWAéEM B HUX
NpUMEpPOB XyALMWX BblAENEHWA YyrapHOro rasa, Hexenu Kpumeas Ha puc. 5 anga asuratensa C.
Haw aHanm3 pBuratens C npeacrasnser coboin XxXyalwuii M3 BCEX BO3MOXHbIX CryvaeB Ans
noboro gnsenvHoro gsuratensa[41].

6.4. CoOTHOLIEHMe TOMJINBO/BO3AYyX, Harpy3Ka u BHYTPEeHHUM1
perynatop CKopoctu

Y KOro-To MOXeT CNOXWUTbCA Brne4yaT/ieHne, 4To BCE, YTO HYXHO caenaTtb Ans Toro, 4tobbl
NMOSy4YMTb BbICOKOE COOTHOLUEHME TOMMBO/BO34YX, — 3TO HaxaTb A0 ynopa Ha nefanb rasa, He
npunaras npu >STOM Ha pABUraTeNb Kakyk-nMbo BHELWHIOW Harpy3ky. Yto npum 3TOM
Npon3onaéT — Korga nejanb rasa nNpocTo BAaBfieHa «B MOM», — TaK 3TO TO, YTO COOTHOLLUEHMe
TOMNMBO/BO3AYX [AEACTBUTENBbHO JAOCTUIHET npeena, AOMyCKaeMoro YCTAaHOBKOW MOMEHTa
BNpbICKa TOMJNBA, MU M3-3@ 3TOF0 CKOPOCTb ABUratens Takxe Ha4yHET CTpeMuTenbHO pactu. B
TeyeHMe HEeCKONbKMX CEeKYHA CKOpPOCTb ABWraTesns AOCTUIHET npeaenbHO AONYCTUMOM CKOPOCTU
ABuraTensl, YCT@HOBJIEHHOM u3rotoBuTeneM. Bnpouem, ewé 3agonro Ao TOro, kKak 6yaer
OOCTUIHYT@ 3Ta CKOPOCTb, BHYTPEHHWI PErynsitop CKOPOCTU, BCTPOEHHbIA B TOMJUBHDIN
WHXEKLUMOHHbIA HacoC, OrpaHn4ymMT nogayvy TOMAMBY — MPUYEM, AOCTATOYHO >XKECTKO — AN
3alWnTbl ABUratens MoCPeaCTBOM rapaHTMM TOro, 4To npeaenbHO JAONyCcTMMasi CKOPOCTb
ABuratenss HMKorga He 6yaeTt npeBbileHa. [eicTBUTENIbHOE COOTHOLIEHME TOMIMBO/BO3AYX Ha
«BbICOKOCKOPOCTHOM XOJIOCTOM XOA4Y» CTabunu3npyeTcs 4epe3 HeCKONbKO CeKyHZA (MOCKOJbKY
OTCYTCTBYET Harpyska) A0 MPUMEPHO TaKOro >Xe COOTHOLWEHMS TOMIMBO/BO34YyX, YTO M Ha
«HM3KOCKOPOCTHOM XOIOCTOM X0Ay». Ha BbICOKOCKOPOCTHOM XOJIOCTOM XO4y B CeKyHAy 6yaeTt
pacxoaoBaTbCa 6o/blle TOMMBA, HO M3-3a@ TOro, YTO BHYTPb ABUraTensa 6yaer Takxe nocrynaTb
6onble BO34yXa, COOTHOLIEHME TOMIMBO/BO3A4YX OCTAHETCsa MPUMMEpPHO TeM e, YTO M Ha
HM3KOCKOPOCTHOM XO0J10CTOM Xo4y. MHbIMK cnoBamu, BAaBnAMBas nejanb «B MNoa» W He npunaras
NMpyM 3TOM BHELIHIOK HArpy3Kky, Mbl He MOBbICUM COOTHOLUEHWE TOMIMBO/BO34YX, pa3Be 4To
TONIbKO B CAMOM Haudarne.

Onsa Toro uTobbl yaepXaTb BbICOKOE COOTHOLIEHWE TOMJIMBO/BO3A4yX B TeyeHue 6osiee 4yem
HECKONIbKO CEeKYHA, HeobX0AMMO MPUMEHUTb OAMH M3 Cneaywwmx ABYX METOAOB WM UX
KOoMbMHauwuto. MepBbli MeTO4 3aK/K4aeTcs B MOAKIOUEHNM HaArpy3sku K ABuraTtento (Takon Kak
HacoC, BEHTWISATOP WM reHepaTop) AN HaAEXHOro yAep)XaHus CKOPOCTU ABUraTesisi HUXe
npeaenbHO AOMYCTUMOM CKOpPOCTU. BTOpoi MeTon COCTOMT B «3aCOpPEHMM», 4YTO O3HauyaeT
OorpaHu4yeHme NocTynjeHnsa Bo3ayxa B ABuraTtesb.

C NpaKTM4YeCcKOM TOYKW 3pEeHMUs, NOAK/OYEHME BHELIHEN Harpy3ku K ABUraTento B TUMUYHOM
rpy3oBMKE WAM TaHKe — 3TO0 6oslee 4yeM Henerkui TpyA. HWUTO M3 paccka3oB W pasHbIX
«OOKYMEHTOB» W3 JinTepaTypbl MO XOJIOKOCTY pAaxe O65M3KO He HaMeKaeT Ha u4To-nbo
nogobHoe. 3toT MeToa 6ynet 6osee BHMMaTeNbHO M3y4deH B naparpade 8.1.

A BOT YMeHblWWUTb MPUTOK BO3A4yXa, HaNpOTMB, BeCbMa Jierko, OAHAKO MpOBeAEHHblE
3KCMepuMeHTbl MOKasanu, 4YTO [AaHHbIA MeToA BCE paBHO He yAoOBeTBOpsSeT HeobXoaMMblx
TpeboBaHusaM (cM. naparpad 8.2).
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C HepasgenéHHou kamepo cropanuns (C)[40]

7. TOKCUKONOIrnsa An3enbHOro BbixJsjiona

7.1. 3ddexkT HepgocTaTKka Kucaopopaa

MoxeT ObiTb, eBpeu yMumpannm OT HeaoCTaTOUYHOro KOM4YecTBa KuUciopoda B AU3ESIbHOM
Bbixnone? Takas Teopus, MO KpaWHen mepe, He MnpoTuBopeumsa 6bl 3asBAEHUIO O TOM, 4TO
Tpynbl 6bln «cuHero» upeta. CMHEBaTbi OTTEHOK HEKOTOPbIX 4YacTen Tena AEeNCTBUTENbHO
C/YXXUT CUMMTOMOM CMEpPTM OT OTCYTCTBMS Kucnopoga. HopManbHbIM BO3ayx coaepxut 21%
kncnopoga no o6vémy. N3 puc. 6 Mbl BUAMM, YTO KOHLIEHTpauMsa KMcnopoaa, COOTBETCTBYOLASA
pexXuMy XO0N0CTOro XoAa, B Bbixsione ftoboro AnsenbHoro agsuratens (Kak ¢ pa3genéHHomn, Tak u
C Hepas3aenéHHOM KaMepoW CropaHusl), ykKasaHHasi B BEpXHEM JIeBOM YIr/y AuarpaMmmbl npwu
CooTHoweHnn Bo3gyx/Tonnameo 100:1 (cooTHoweHue Tonameo/Bo3ayXx paBHo 0,01), paBHa
18%, 4JTO BCEro /nUWb HA HECKO/IbKO TMPOLEHTOB HMXe KOHUEHTpaumMm B HOPMasibHOM
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Bo3ayxe[42]. TMpu nonHoi Harpy3ke (COOTHOWeEHMe TOMIMBO/BO3ayx paBHo 0,055)
KOHLEHTpaumsa Knucnopoaa B Bbixsone ntoboro amsens npnbansntenbHo pasHa 4%.
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Puc. 6. CoctaB Bbix/10Na ABUraTesieli BHyTPEHHEro cropaHus[42].
)KupHasi BepTuKasibHas JIMHWUS, OTMEYarolljasi COOTHOLIEHUE TonImBo/Bo3ayx 0,055
(Bo3ayx/Toniimso = 18:1), AobassieHa aBTOpOM

Moxanyn, nydwee uccnegosaHue 3ddeKTOB HEAOCTAaTOYHOrO KONMYecTBa Kuciopoga, Wan
achukcum (yaywbs), npeaocrtaBieHO XeHAEepCOHOM M XarrapAoM, COr/lacHO KOTOpPbIM YypOBEHb
kncnopoga Hmxe 10% no o6bEMY BbI3biBAEeT NOTEPO CO3HAHMUSA, @ YPOBEHb HUXeE 6% no 06bémMy
cmepTtenen[43]. CornacHo XanasvHy wu [puctnm, <«BO34yx, coaepxawmn wmeHee 9,5%
Kncnopoga 06bl4YHO Bbi3blBAa€T MHBANMAHOCTb 3a nosn4vaca»[44]. OgHako WMHBaNMAHOCTb — 3TO
BCE e He cMepTb!

SICHO TO, UTO He CyLecTByeT MarMy4eckoro 4Yncra, Huxe KoToporo aBToMaTMYecKu HacTtynaet
CMepTb, a Bbllle KOTOPOro XW3Hb 06s3aTenbHO npopomxaercsa. OaHako, B sobon rasosomn
KamMepe, WCNONb3yWOLEN HeAOCTAaTOK KuUcnopoaa B KadectBe cnocoba ybuinctea, cneayet
MOHU3UTb YPOBEHb KuUcopoaa A0 OTMETKM Huxe 9,5%, a BO3MOXHO, Aaxe Huxe 6% no
06BbEMY.

N3 puc. 6 BUAHO, 4TO ANA TOro 4YTO6bl MOHU3UTb KOHUEHTPaLMWIO KUCIOpOoAa B BbixXsone Ao
Bcero nuwb 9%, nwboin ausenbHbIN aBuratenb AoaxeH paboTaTb MNpuM  COOTHOLIEHUMU
TOonNnMBO/BO3ayx okono 0,04, 4yto NpMbAM3NTENBHO COOTBETCTBYET MOSHOW Harpyske. A ans
TOro 4tobbl KOHLEHTPAaLUMIO KMUCopoaa NOHU3UTb 40 6%, nobol An3enbHbIn ABUraTeslb AOJSIXKEH
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pabotaTb BMJIOTHYK K MOJIHOW Harpyske. [OpyruMmu cnoBamu, nwbas ausenbHas rasoBas
KamMepa, uCnonb3ywowas B KadyecTBe crnocoba ybuMCTBa HEAQOCTAaTOK KUCNopoAa, AOSKHA
paboTtaTb Npu cBbiwe 3/4 OT MONHOM Harpy3kn[45].

N3 BbllwenpmneBea&HHOro o4eBMAHO, 4YTO B 60NbLIMHCTBE CBOMX paboumx AnMana3oHOB AM3enn
BblAEMSAIOT AOCTAaTOYHO Kucopoda, TakK 4To, 6e3 npeyBesiMyeHUsi, MOXHO AbllaTb OAHUM
OV3enbHbIM BbIXJIONMOM WM OCTaBaTbCA B XXMBbIX. 3anax 6yaeT KpalHe HenpusaTHbIM, HO
6esBpeaHbiM. OT pexumMa XOosioCcToro xoda A0 KakK MWUHUMYM 3/4 OT MOJSIHOW Harpyskm
AM3EeNbHbIN BbIXNI0MN COAEPXUT AOCTAaTOYHO KMCNOpoAa ANs NoAAepXXaHUS Yen0BEeUYEeCKON XU3HU
B TEUYEeHMe KaK MMHUMYM noJfyyaca.

7.2. CoBMecTHble 3 deKTbl yrapHoOro rasa u HegocraTtka kKmcnopopaa

Tabnuua 4. DpdhekTMBHOE coaepxaHue yrapHoro rasa CO B An3senbHOM Bbixsione[46]

CootHoweHune | Copep>xaHue | CoaeprxaHme CO¢ss (% no

Pexxum Tonn./Bo3ayx | kmcnopoga O, | CO,.x (%0 Nno | Foo | 06BbEMY) Ha 21%
Harpysku |((Bo3ayx/Tonn.)|(% no o6béEmMy) 061béMy) O, no 06bEMy

MonHas 0,055 (18:1) 4,0 0,400 5,25 2,100
Harpyska 0,05 (20:1) 6,0 0,220 3,50 0,770
Tsxénasn 0,04 (25:1) 8,8 0,090 2,40 0,220
Harpyska 0,033 (30:1) 10,8 0,080 1,94 0,160
YacTtuyHas 0,029 (35:1) 12,0 0,075 1,75 0,130
Harpyska 0,025 (40:1) 13,5 0,070 1,55 0,110

Nerxas 0,017 (60:1) 16,0 0,050 1,31 0,067
Harpyska

Xonocrtoin xog| 0,01 (100:1) 18,0 0,060 1,17 0,070

B T1abnuue 4 npumBOAATCA YPOBHM YrapHoro rasa Anas pas/iMyHbiX PEeXWMMOB Harpyskm
OV3EeNnbHOro apuratens C HauxyAawWuMM 3HAYeHUsIMU BblaeneHui, T.e. asuratensa C m3 puc. 5.
[Dena pencreutenbHoe cogepxxaHue kmcnopoga (0O,) B BbIxJIONe Ha HOpPManbHoOE copepXXaHue
kucnopoga B Bo3ayxe (21%), Mbl nonydaem koadpduumeHT Foo. 3aTeM, ana onpeneneHus
TOKCUKONOrnMyeckn 3@@eKTUBHOro cogepxxaHma yrapHoro rasa (CO), stoT kKoadduumeHTt
cneayer yMHOXWUTb Ha LENCTBUTENbHOE coaepXaHwe yrapHoro rasa (cm. naparpad 7.5). U3
Tabnuubl 4 BMAHO, 4YTO Xenaemoe, BbicOkoe 3MdeKTUBHOE CcoAepXaHMe yrapHoOro rasa,
rapaHTupyroLjee, 4To BCE XEPTBbI yMPyT B TedyeHume nonydaca, (ot 0,4 no 0,8%) moxeT 6bITb
OOCTUIHYTO TOJSIbKO NMpuW Harpyske, 611M3kon K nosnHon[47].

7.3. Yrnekucnbiu ras

Ecnn eBpen yMmpanm He OT yrapHoOro rasa M He m3-3a OTCYTCTBUS KuMcaopoda, TO, MOXeT
ObITb, OHM yMWpanu OT BO3AENCTBUSA YINIeKUCAOro rasa? Ha camoMm gene yrnekucnblii ras He
6onee apoBut, yeMm ob6blyHas BoAda. BONbLIMHCTBO CMPaBOYHUKOB MO TOKCUKOMOMMU AaxXe He
YyNOMMHAIOT €ro, a ecinm M yNoOMMHAlOT, TO, KakK NpaBwWIo, KNacCMdUUMPYIOT ero KakK <«He
TOKCUYHbIN, 06bIYHbIM achuKcmaHT». Bnpodyem, BpeMs OT BPEMEHM MMEKT MEeCTO HecyacCTHble
c/lyyam CO CMepTesibHbIM MCXOAOM, B KOTOPbIX HENOCpeACTBEHHO BOBMEYEH YrNeKuUCnbliA ras.
Moyt BO BCEX TaKMX CnydasixX MpUYMHON CMEPTU SABASIETCS OTCyTCTBME Kucnopoga. OTcyTcTBue
KNCnopoaa BbI3BAHO TEM, YTO YI/IEKUCAbIM Fa3 HaMHOro TsaXesee KMCAopoaa M BbITECHSAET ero
(B 0COBEHHOCTK, B 3aKPbITOM MPOCTPAHCTBE) TOYHO TaK Xe, Kak BoAa BbITECHSET BoAY B NErkux
TOHyLWero 4yenoseka. MoANMHHOM MPUYMHOW CMEPTM U B TOW, U APYroh CUTyauun SBASIETCA He
YFeKNCcnbI ras nnm Boaa, a oTCyTCTBME Kucnopoaa B Kposu (yayweHue). OaMH M3 CUMATOMOB
cMepTM nNogobHOro poaga — 3TO CMHEBATbINM OTTEHOK KOXMW.

Yrnekncnoin ra3 MoxeT 6biTb LeNnTENbHbIM M TepaneBTnyeckmm cpeactsoM[48]. OH 06bl4HO
NCNOSb3yeTCs B K/IMHUYECKON MeAuuMHe Kak 6e30nacHbIi CTUMYNSATOP AN AbixaHusa. Ons 3Tux
Lenen oH MNOCTaBAsSIETCS B CXKaTOM Buae B crneumanbHbiX umnmHapax (KapboreH), cogepxawmx
kucnopoa wn 7% yrnekucnoro rasa no o06bémy[49]. B HoOpManbHbIX YCNOBUSX BO34AYX,
BbIXOAALWMNIA U3 NErKMX MNpPU BblAbIXaHWW, COAEPXWUT MNpuMepHo 5,5% yrnekucnoro rasa no
06BbEMY.

YpoBeHb yrnekmcnoro rasa B 3% no o6bEMy BNOHE NMEPEHOCUM A1 SKCMO3NUNNA, ANSLWUXCS
Heckonbko aHen. K npumepy, B 50-X rogax npoLwsioro CTonetmss BOeHHO-Mopckue cunbl CLUA
3KCNEPUMEHTUPOBANN C ra3oBbIMN CMeCcsMU, cogepxawmmm 3% yrieknucnoro rasa no o6bLEMy u
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15% kucnopoga no o6bémMy (Ha 1/4 MeHble KUCIopoga, YeM B HOpMasbHOM BO34yxe), ANs
NPUMEHEHNS Ha aMepuKaHCKMX MNOABOAHLIX JSloAKaX Mpu 3KCAO3UUMAX, ANAWKMXCS BRIOTb A0
Heckonbkux Hegenb[50].

Onsa amsenbHbiX ABuratener ypoBeHb YINIEKMUCIONO rasa B peXxuMme Xonoctoro xoga (uam
611M3KOM K nocsiegqHeMy) CocTaBnsieT BCEro Numib 0kono 2% no 06bEMy M NOCTENEHHO PacTéT Ao
npuMepHo 12% no o6bEéMy MNpu NOSIHOW HarpysKke, KakK ykasaHo Ha puc. 6 («Dissecting the
Holocaust», ctp. 448). YpoBeHb YIrnekucnoro rasa, paBHbii 12% no o06bEMY, MOXET Bbl3BaTb
HapyweHne paboTbl cepaua W, cnepnoBaTeslbHO, MOXeT 6bITb ONacHbIM AN NAen Co cnabbiM
cepauem[51]. BbeH3uHOBblE Xe ABuUratenu, B OTAMYME OT AM3eNbHblX, Npou3BoasaT 12% no
06bEMY yXXe Ha XonocTtoMm xoay. Boobuie, ecnn mmeercs [OCTAaTOYMHO KMCNopoga, TO BecbMa
MaJsioBEPOSATHO, YTO YPOBEHb Yreknucnoro rasa o 12% no o6béMy MOXET Bbi3BaTb CMepTb.
O6LenpmHATO, YTO ONACHOWM ABMSETCA NUWb KOHUEHTpauusa YrieKMcnoro rasa, npesbliwatouwas
20-30% no o6bémy[52]. Bnpoyem, Korga ypoBeHb YINEKWUCIOro rasa B AM3eNbHOM BbixJorne
paBeH 12% no o6bEMy, COOTBETCTBYHOLWMIA YPOBEHb KNCA0OPOAA YIpoXatoLle HMU30K.

naBHas oOMNacHOCTb A8 XWU3HM OT AU3EeNIbHOr0 BbIXJIONA WMCXOAUT He OT Kakmx-nmbo
BTOPOCTEMNEHHbIX KOMMOHEHTOB, @ WCK/IIOUYNTENIbHO OT COBMECTHbIX 3((EeKTOB yrapHOro rasa u
HefocTaTKa Kucnopoaa.

7.4. Anbaernabl, AMOKCUA Ccepbl, OKCUAbI a30Ta U yraesoaopoabl

NMoMnMo yrapHoOro rasa, BbIXJION AU3ENs COAEPXWUT W Apyrye TOKCUYHbIE COCTaBASOLWME.
3710, rnaBHbiIM ob6pa3om, anbgermabl (OCHR), awvokcmg cepbl (SO,), okcmabl asota (NO,,
mMakcumyMm - 0,1%) n yrnesogopoabl (CiH,). XapaxkTepHbli Ans Au3enen 3anax, winM cMmpag,
BbI3BaH HWUYTOXHbIM KOJIMYECTBOM HEKOTOpPbIX Yr/eBoAOpPOAOB W anbAernaoB, KOTOpble caMble
COBpPEMEHHbIE aHanuTuyeckne npubopbl M pacno3HaTb-TO MOryT C TPyAOM, He rOBOpS yXe O
TOM, 4TOb6bl M3MEpPUTb. 3aTO YYBCTBUTESIbHOCTb YenoBe4yeckoro 060HAHMS K 3TUM COeAMHEHUAM
KpalHe BbICOKa, BHE 3aBMCMMOCTM OT MX KOHKPETHOro Kosaun4yectsa. HekoTopble yrnesonopoabl
CUMTAIOTCSA KaHUEpPOreHHbIMW W, TakmMm o06pa3oMm, NpeacTaBAsOT BO3MOXHbIA AOJTOCPOYHbIN
PUCK, HO OHUM HEeCYLEeCTBEHHbI AN HaLlero nccnenoBaHms.

ConepxaHue B BbIXJ10Me AWMOKCMAA Cepbl, KOTOpoe MOXeT O6biTb AOBOSIbHO BbICOKMM AN
CEPHUCTOro TOMAIMBA, Bbi3blBaeT pasapaxeHne AblXaTesbHblA NyTen, HO 3TO pasfpakeHue He
MOXET CTaTb KPUTUYECKMM 3a BPEMEHHOM MHTEpBaJs, pacCMaTpMBaeMblli 34eCh.

3akucb aszota (NO,), npu Hannumm B 60NbLUNX KOHLUEHTPAUMUAX, MOXET Bbi3BaTb OTEK JIErKUX
nocne nonay4yaca akcnosmumn. OgHako Aaxke CaMbll CTPaLIHbIA OTEK HWUKOrO He MOXEeT ybuTb
yepes nosdaca, HO NuUWb C Ono3gaHuveM B npumepHo 24 yaca[53]. OaHopasoBas, KopoTkas
3KCMO3MUMSA HU3KUM KOHUEHTpauMsaM 3akucu a3oTa BCero nullb pasgpaxkaet Jérkme wu
cnmsncTtble 060M04YKM, TOYHO TaK Xe KakK WM OoKcuAbl cepbl (ecnm uMerTcs), MO3TOMYy B
AanbHENLWeM Mbl MOXEM UX He y4yuTbiBaTb. A BOT OokuCb a3ota (NO) mMmeeT dmsmonormyeckue
acpdekTbl, cxoxune c adpdekTamn yrapHoro rasa[54]. Bnpouem, B oT/iMumne OT yrapHoro rasa eé
KOHLEHTpaUnNsa yMEeHbLUAeTCs C YMEHbLUEHNEM KOHUEHTPauun Kncnopoaa B npouecce CropaHus
TON/MBa, TO €CTb MPW BbICOKOMW Harpyske, W He A[OCTUraeT KpUTUYEeCcKoro Ans 340pOBbS
ypoBHA[55]. B panbHelhwem okncb azota NO 6bicTpo npeBpawaetcs B 3akmcb asota NO,[56],
TaK 4YTO KOHLEHTpauuMs OKUCKM as3oTa YyCUIMBAET AENCTBME YyrapHoOro rasa B BbIXJiONe ulb
HEe3HauYnTeNbHO.

ToT ¢akT, UTO 3aKmMcK asoTa cnocobHbl 06pa3oBbIBaTh Nepekncb BoAopoaa (030H) Y YPOBHS
rPYHTa, @ TakKXe TO, YTO B AM3E/IbHOM BbIX/I0ME COAEPXATCH KaHLUEepOoreHHble COCTaB/isioWMme,
NOCAYXMNO NPUYMHOM TOro, YTO C HEeAaBHEro BpeMeHW An3enbHble ABUraTenn Takxke noanexar
cneunanbHbIM HopMaTuBaM Bbl6pocoB. OHM NMpeanonoOXUTENbHO MpPeacTaBnsaloT ONACHOCTb A4S
yesioBeYyeckoro AbixaHus. VIMEHHO no3ToMy npoBeaéHHble B [epMaHuM  umccnenoBaHus
OMNacHOCTM ANs 340pOBbs, NpeacTaBAsSeMON Au3eNibHbIM BbIXJ1I0MOM, 6bI/IM NOYTU MOSIHOCTbLIO
OrpaHu4eHbl aHasIM30M KOMMYECTBa COAEpPXALUMXCS B AbiMe TBEPAbIX BELLECTB W HecropeBLUnX
yrnesogopogos[57].

7.5. ObiM OT aM3enemn

OunzenbHble auratenn obuIbHO AbIMAT, 0CO6EHHO MpU TSHXKENON Harpyske. ITO NPOUCXOAMUT
He M3-3a TOro, YTO Y HUX MMEETCS KaKOM-TO BPOXAEHHbIN AedekT. HeT, ansenbHblie agBuratenu
ype3BblyaliHO 3 dEKTUBHLI. [bIM Xe ABAAETCS pe3y/ibTaTOM XapaKTepa CropaHus AW3EenbHOro
TON/MBaA M TOro, YTO AM3enM Mncnonb3yloT 6onee TaXEnble TUMNbI TOMJMBA MO CPABHEHUIO C
6eH3MHOBbIMW ABUraTensMm.

Cn/jiowHble XWPHble NWMHMKU Ha puc. 4-7 npencrasnsatoT cobor npegen pnbiMa, KOTOPbIN
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npousBoAMTENN COUNM HEO6XOAUMBbIM AN 3alMTbl UX ABUratenen oT upe3MepHoro msHoca. Ha
npakTuKe Au3enbHblA ABUraTesib He MoxeT paboTtaTb Ha >XWAKOM TOMJMBE crpaBa oOT
BEPTUKANIbHbIX JIMHUA U3 puc. 4 n 5 (cooTtHoweHmne Tonnmeo/Bo3ayx 0,055, nnn cooTHoweHme
BO34yX/TonnmBo 18:1), MOTOMY UTO BHYTPEHHME HAKOMJIEHUS COAEpXaLLMXCSA B AbiMe TBEPAbIX
BELeCTB MOryT 3@ KOPOTKMW CpPOK TrojsoMaTb WAM 3arnywutb Asuratenb[58]. MHorue
npounssoauTenn ewé 6onee KOHCEpBATUBHbLI M OFpaHMUYMBAlOT MX ABUraTeIN COOTHOLUEHWEM
Tonnueo/Bo3ayx 0,050.
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Puc. 7. Xugkune v TBEpabie BeLjecTBa, BbibpacbiBaeMble U3 ABUraTesis 3a 4Yac,
M U3MEPEHHbIN AbIM[59]. )KupHasi BepTukasibHasi INHUs, OTMeYaroLasi COOTHOLLEHNE
TornimBo/Bo3ayx 0,055 (Bo3ayx/Tonameo = 18:1), nobaBieHa aBTOpoOM

OnsenbHble asuratenn Moryt 6narononyyHo paboTtaTb NpuM COOTHOLWEHWM TOMAWMBO/BO3AYX
Bbiwe 0,055 (Npu COOTHOLWEHMN BO34YX/TOMNMBO HMXKe 18:1), TONbKO €C/lM OHWU WCMNONb3YHT
ouyMnlleHHoe ra3oobpa3Hoe TOMMBO. IOTO €EAMHCTBEHHbIM cnocob wmn3bexaTtb HaKonaeHus
TBEPAOrOo MaTtepuana BHYTpUM UMAMHAPOB. [aHHble, n3obpaxxéHHbie cripaBa OT BEPTUKASIbHOM
NWHUK, 6bIK cobpaHbl TONIBKO MOTOMY, YTO uccrnegosaTenn ns fopHoro 6topo CLUA pewwnnn mns
TeopeTnyeckmx coobpakeHnin noaBeprHyTb CBOM ABUraTesIM WUCMAbITAHUSAM C MUCMOJSIb30BaHUEM
ras3oobpasHoro TonsMea, HAaMHOIO MPEBbICMB HOpPMasbHble (PEeKOMeHAyeMble U3roTOBUTENSAMU)
napamMeTpbl MOSIHOM Harpy3kuM COOTBETCTBYKOWMX ABuratenen[60]. [LaHHbie ANS OYMLLEHHOrO
rasoobpasHoro TonavBa HecCyLleCTBEHHbl A/ Hallero aHanmsa, NnocKosibKy ecnun 6bl y HemueB
nMenocb rasoobpasHoe TOMAMBO ANS AU3eNbHbIX ABUratenen (HanpuMmep, 4YUCTbIN yrapHbli
ras), oHum mornum 6bl HenocpeaCcTBEHHO MyCKaTb 3TOT ra3 B ra3oBylo Kamepy. Mcnonb3oBaHue xe
OV3eNbHOro ABuratenss B KayeCTBe HEKOero MNpOMeXyTOYHOro cpeacTBa MpoCTO He umeer
cMbicnia, 310 6bl TONbKO cAaenasno ra3 MeHee TOKCUMYHbIM. WM3-3a TOro, 4Tto yrapHbli ras
ype3BblYaMHO BOCMIAMEHSEeM, N M3-3a HanMuus mM3bbiTKa BO34yXa NMpPakKTUYeCKU BeCb yrapHbIi
ras, noctynawowmi B gnsenb, 6bi1 6bl N3pacxogoBaH.

ObiM OT am3ens coaepXuT Xuaoky wn Teepayt dasbl. Xuagkas ¢asa, kak npasuno,
n3BepraeTcs M3 ABuUratens BMecCTe C BbIXJIONOM M MO3TOMY HE MOXET MPUUYUHUTL ABuUratesnto
Bpeaa. Ho ecnu Bgob6aBoK nMpomM3BOaUTCSA AOCTAaTOYHO TBEPAOro Matepuana, NnpnyéMm AOCTaTOYHO
6bICTPO, TO 4YacTb Takoro Matepuvana HaKoOMUTCA B UWIMHAPaxX, rAe B TeyeHue BCero uulb
HECKOJIbKMX MUHYT OHa MOXET Cepb&3HO MOBpeAuTb MOpLUHEBbIE KOMAbUA M KaanaHbl U aaxe
Bbi3BaTb CamMopaspylleHne M OCTaHOBKY ABuratens. KoamyecTtBo NMpoOU3BOAMMbLIX AU3ENbHbIMU
ABuratensMmm TBEpAbIX BeLLeCTB yrpoxatowle pacTéT cpa3y Xe nocsie Toro, Kak COOTHOLUeHue
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Tonnmeo/Bo3ayx npesbiwaer 0,055. Mo 3Tor npuymHe npou3BOAMTENN, KaK MpaBuo,
OCHaLLalT HaCoCbl BMpbICKa TOMAMBA OrpaHU4YNTENs MW, ANsS TOro 4ytobbl ABuUraTenu MoOram
paboTtaTb TONLKO HMXe oTMeTkn 0,055, nnm gaxe 0,050.

dkcnnyatauma  nwboro AusenbHoro AaAsuratens B6AM3M  peKOMeHAyeMOW npenesibHOM
Harpysku, BHe 3aBMCMMOCTM OT MOAenM W Tuna pAaBuratens, Bbi3Bana 6bl nosBreHue
3Ha4YNTENbHOro Konm4yecTsa AbiMa. [bIM, Kak NpaBwuso, 3aMeTeH TakXXe cpasy e Mnocie 3anycka
(naxe ecnn asuratenb paboTaeT BXOMOCTYH WMAM Mpu NErKOM Harpyske), Koraa y ABuratens
ewé He 6bISI0 4OCTAaTOYHO BpEMEHW ANs AOCTUMXKEHUS HOpMarbHOM paboyel TemnepaTypbl.

Ma1Tnb n apyrne obHapyxwnu, 4to ABuratesnb, paboTalowmii Npy MeHee 4YeM MOA0BUHbI
Harpysku u npowussogswmin 0,22% yrapHoro rasa no o6béMy, NMpPOM3BOAUT TaKXe KpanHe
PEXYLIMN, Ce30TOYMBbLIA AbiM, KOTOpPbIM, 6yayun nogaH B ras3oByl Kamepy, MOHU3WU Obl
BMAMMOCTb BCEro Nuib A0 OAHOrO wWara uam okoso Toro[58].

Hac He A0MXHO yaMBNATb TO, YTO HUrAe B 3asiBNeHun epuiTelriHa WK KakoM-nbo aApyrom
CBMAETeNbCTBE C MOC/EBOEHHbIX MPOLLECCOB HET HWM OAHOr0 YyNOMUMHAaHWA O AbiMe OT AU3ens -
yepHoM, 6enoM, ryctoM unm Kakom-nnbo apyrom. Beab HUKTO 6bl HE MOBepuN B TO, YTO XWUAbI,
3anepTble B ra3oBbiX KaMepax, CMOrnn 6bl TeprnenmBo CHECTU TaKyto MbITKY.

7.6. lLUyMm, BU6paumm n cMpag

CMpan Au3enbHOro BbIX/l0Ma 3HAKOM KaXAaAoMmy, KTo Korga-nmbo esamn nosaaum rpysoBuKa
unn aeTobyca, B Kakoi 6bl TOYKE 3eMHOro wWapa OH HWM Haxoawncs. Mo cyTu pgena, 3TOT CMpaj
npeacraBAsieT MOLWHbIA  MHIpeAWEHT, npeaynpexaarowmin o  MNpUCYTCTBUM  AM3ENbHOro
ABuratens — no KparHen Mepe, A0 HedaBHero BpemeHuw, korga pnobasneHue kKaTaanTUYECKUX
AoxXuraTtenen BbIXJIOMHbIX rasos M Apyroro o60pyAoBaHWsl CyLLECTBEHHO CHM3WUIO0 cmpag. YTo
ntobonbITHO, MMEHHO yaaneHne B 1944 rogy «npeaynpeanTenbHOro» MHrpeaneHTa M3 cocrasa
LUnknoHa-b yacto npnBoAnIOCL HEKOTOPbIMW U3 BEPYIOLWMX B XOJIOKOCT KaK «A0Ka3aTesbCTBO»
3N104EeNCKOro >efaHma HaumctoB 06MaHyTb HeC4YacCTHbIX XepTB. YTO KacaeTcs Au3esibHOro
BbIXJlI0Ma, TO TEXHONOMMSA yaasieHns ero npeaynpeamTenbHOro MHrpeameHTa Ha TOT MOMEHT eLwé
He cylwecTBoBasia M MNosBMNACb TONIbKO CNyCTS MHOro nert. W BCE e, HeCMOTpS Ha 3To, ANs
MacCoBbIX YOMNCTB HAUWUCTbl IKOBblI MPUMEHSAIN MUMEHHO An3enun, a He, HanpuMmep, 6eH3nHOBbIe
ABuratenu, KOTOpble HU WMEKT noAobHbIX npeaynpeanTesibHbIX WMHIpeaneHToB. [Opyrnmu
C/I0BaMM, apryMeHTbl O «npeaynpeamTesibHblX WHrpeameHTax» B CBSA3M C «XO/IOKOCTOM», Kak
MWHUMYM, TaK Xe Hesenbl, Kak 1 BCe OCTasibHblE.

Opyrass oco6eHHOCTb AM3ENbHbIX ABUraTesie — 3TO MHTEHCUMBHbIN WyM 1 BUbpaunu. Lym n
BMbpaumm - 370 ewé oaHW <«npeaynpeanTesibHble MHrpeaneHTtbl». W3-3a 6osee BbICOKOro
kKoadpduumneHTa ynnotHeHus, 6onee HM3KOro umcia ob6OpoTOB B MUHYTY U B3PbIBOOMNACHOIMO
TUNa ropeHns Konm4yecrtso Bubpauunin, NPOM3BOAUMBIX AN3ENSAMU, 3HAUYUTENIbHO Bbile, YeM ANs
nobbix H6eH3MHOBLIX ABUraTenen, CONoCTaBMMbIX MO pa3Mepam. LLym mn Bubpauum — ogHu m3
rNaBHbIX MAPUYMH, MO KOTOPbIM AW3EeNn He WCNO0Nb30BasiMCb LUMPOKO B aBTOMOOWUIbHOM
NPOMBbIWNEHHOCTN. Mano 6bl KTO BbIHEC MX CUJIbHbIN LUYM.

Ecnn Ha nony Manoro 3gaHusi YCTaHOBUTb AW3esbHbIA 12-unnnHapoBbin V-aBuraTtesnb OT
TUMNMYHOIrO0 COBETCKOro TaHka T-34 C HOMMHaNbHOMW MOLWHOCTLIO 500 1. €. M 3anyCcTuTb ero Ha
nondaca npu 6onee uem 3/4 OT nosHow Harpysku (npu 6onee vem 375 n.cC.), TO WyM WU
BMbpaunm 6biin 6bl, MO MeHbLUEN Mepe, TaK XXe 3aMeTHbl M Bre4dyaTnsowm, Kak u espenckue
CTeHaHusa. Ho HeT, B 3aaBneHuMn lepliTeriHa, Tak Xe Kak u B NboM ApyromMm cBmaeTenbCTBe C
NOCNEBOEHHbIX NMPoLEeccoB, NOAOOHbIN WYM UM BUOpaAUUM HU pa3y He YNOMMHALOTCS.

7.7. Onv3enu Ha noa3eMHbIX ropHbiX pabortax. Kparkas ucropus

Tak KakK WUCNbITaHWS CO CMepTeNlbHbIMW BbIAEEHUSAMN Ha AIOAAX HEBO3MOXHbI, Cly4vaiHble
yesioBevyeckme CMepTu Bcerga npeacraBnsav Ans TOKCUMKOAO0ros 6ecueHHbIW, anbTepHATUBHbIN
UCTOYHMK MHGOpMauMn. HekoTopble Y4YacTKM MNOA3EMHbIX LWAaxXT Hepeako MoryT craTb
NOTHOCTBbIO 3aMKHYTbIMU, MPSAMO KakK rasoBble Kamepbl, B pe3ynbTaTe Hen3bexXHbIX HecHacTHbIX
c/lyyaeB — Takux, Kak obpylweHue cBOAa, 4acTo ciy4awlleecsas B wWaxTtax. beH3uHosble
ABuratenn B uUesioM 6blM UCKKOYEHbI M3 MOA3EMHbIX PaboT M3-3a UX MeyasibHO M3BECTHOrO,
TOKCMYHOrO BbIX/IONA, OAHAaKO WCTOpUS TMPUMEHEeHWI Au3enein Ha noAa3eMHbiX paboTax
COBEpLUEHHO NHas.

Mon 3emMnén amsenpHble apuratenn 6binmM BNepBbie UCMOb30BaHbl B 1928 roay B yrosibHbIX
waxtax lepmanum (3emnsa Caap), U U3 BCEro, 4To aBTOpP MPOYEN B OT/IMYHON HEMELKOM
nuTepaType No fAaHHOM TeMe, B OCOBEHHOCTM B HEMELKOM TOpHOTEXHWYECKOM >XXypHane
«Glickauf», oH 3akna4Yuia, YTO OHM HWUKOMY He MpuuMHUAM Bpepal[61]. B BputaHum aunsenn
6bI711 BRepBble MCMOMb30BaHbl Noa 3eMnéin B Mopkwmpe B 1939 roay - 6onee ueMm gecstb net
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CNyCTH, OAHAKO B nocreayrolme AecATUIeTUs TbiCAuM An3enen ctanum NpuUMeHSaTbCS MO BCEW
BputaHuu.

B ropHopo6biBatoLlen NPOMbIWAEHHOCTN — TaM, rae Tsxénoe obopyaoBaHMe MUCNOAb3YETCS B
CaMblX 4YTO HM Ha €eCTb CJOXHbIX W TMPOTUBOECTECTBEHHbIX YCNOBMAX, M TaM, rae
Npon3BOACTBEHHbIE TPaBMbl BCerga C/ay4danmncb 4vaule, 4eM B NobbiX apyrnx obnactax — MOXHO
OXMaaTb MHOXEeCTBa HeCYacCTHbIX C/lydaeB CO CMepTenbHbIM MCX0AOM. W B 3TUX YCNOBUSAX
besonacHas npakTWKa NpuUMeHeHuMs  au3enen B bpuTaHum  sgBMNacb  HacTosLLeEN
HEOXMAAHHOCTbIO A1 MHOMMX CNeunasancToB B roOpHOM Aene, B 0CO6EHHOCTM aMepuKaHCKUX, Ha
poAMHE KOTOPbIX AM3ENN He AO0MNYCKaauCb B MOA3EMHble ropHble WaxTbl BAAOTb A0 70-X roaos
XX Beka. besonacHas 6puTaHckasa npakTuka 6bina nosegaHa Mupy C. vnbbeptom U3
BpuTaHCKOro HauMOHaNbHOIO Yro/abHOro KoMmMuTeTa B uUIOHe 1974 roga. B kpynHenwem
6pMTAaHCKOM FOPHOTEXHUMYECKOM XYpHase OH Hammcan ob onbiTe MX CTpaHbl, HayatoMm B 1939
roay n answemcsa 35 net, cneaywouwee: «HecMoTps Ha TO, UYTO cuUMTaeTcs, 6yATO OT TOKCUYUHbIX
rasoB, COAEPXALLMXCS B BbIXJIOMHbIX rasax AM3esibHbIX ABuratenen, UcxoauTt noTeHuuasbHas
OMacHOCTb, CTeNeHb, A0 KOTOPOW NnocsiegHne KOHTPOMMPYIOTCA B BPUTAHCKMX YrOfIbHbIX LWaxTax,
Okasanacb KpalHe addekTuBHONM... B pesynbtate nayuyeHus BCEX 3anuceit o npoucliecTtBusax
0bHapy>Xunnocb, 4YTO HW OAMH YenoBeK He wucnbiTbiBan Ha cebe Kakux-nmbo BpeaHbIX
nocneacTBUM — Kak BPEMEHHbIX, TaK M MOCTOSSHHbIX — B pe3y/sbTaTe BAbIXaHUS TOKCUMYHOIO rasa,
MCMyCKaeMoro U3 aBTomobumns, paboTtarLlero Ha An3enbHOM ABuratene»[62].

Ewé ogHa umTaTa M3 TEXHUYECKOW NuTepaTypbl pe3loMUpyeT BeCbMa MHOroe M3 TOro, 4to
MOXeT O6biTb B Hel HanaeHo. OHa B3sTa M3 aMEpPUKAHCKOM CTaTbW Moj aBTOpPCTBOM [eHHMca
NlaxTMaHa, AMpekTopa oTAena 34paBoOXpaHEHUs B FOPHOMPOMbIW/IeHHON KomnaHum EIMCO, un3
pasgena Cc nogs3aronoBkOM «/[BaguaTb C JIMWHMM uccnenoBaHuin He BbisBuam HW OOHOIO
CYLLEeCTBEHHOIO pUCKa AN YenoBeka».

«Paa wvccnepoBaHW, nNpu3BaHHbIX ONpeAenuTb peakunto 4enoBeka Ha BO3AencTeBue
avsenen, BKAYanu B cebs onbiT BoAMTENen Au3enbHbiXx aBTobycoB, paboumx pgusenbHbIX
XKeNe3HOA0POXHbIX KOMMaHUM U LWAaXTEPOB C MeTa/JIMYeCKUX M HeMeTanIM4yecKuX pyLHWKOB,
paboTaBWwnx C An3esibHbIM NPOU3BOACTBEHHbIM 060pyAOBaHMeEM, a Takxke noa 3eMnén. MmeeTtcs
CBbllle ABaguaTyM uccnenoBaHu B o6nacTm 34paBoOOXpaHeEHUs, 3aTparmBatroWmnx paboumx,
NOABEPIrHYBLUMXCS BO34AENCTBUIO BbI6pocoB oTpaboTaBLIMX ra3oB amsenen. Kak MOXHO yBUAETb
W3 BHMMATENbHOrO MNPOCMOTpPa 3TUX wuccnensoBaHwuii, HW OAWH CYWECTBEHHbBIA puck ans
3400poBbs He 6bl1 accoumMnpoBaH C BO34encTBneM BbI6pocoB oTpaboTaBlINX ra3oB AM3enen.

CpaBHUTENbHO HegaBHO HaumoHanbHbLIA MHCTUTYT MO oxpaHe Tpyada u 3p0poBbs (NIOSH)
coctaBmn OTYET 06 3NMAEMMONOIMYECKUX WCCNefOoBaHUAX, MNPOBEAEHHbIX UM B MOA3EMHbIX
waxtax. OgHO M3 3TUX wUCCnenoBaHuMi BKAO4Yano B cebs npoBeaéHHOe opraHM3aumsaMu
MSHA[63] n NIOSH coBMecTHOe mnccnegoBaHme CBSA3M MexAy MOA3EMHbIMKU yCnoBuAMKU paboThbl
B 22 MeTa//IM4YeCKMX N HEMETaNIMYECKMX WaxTax U 340pOBbeM CBbille MNATU ThICAY LWaxXTEpPOB.
310 obwmMpHOe uccnenosaHme 6bl10 CKOHLEHTPUPOBAHO Ha BJIMSHMW Ha 340pPOBbe 4esoBeKka
KBapueBor nNblIM W APYrUX BeLlecTB, BKAKOYasA HaWAeHHble B AM3eNbHOM  BbIXJIOMNE...
NccnepoBaTtenn AONOXWMNM, UYTO AaHHble aeMoHCTpupytoT OTCYTCTBUE onacHbix addekToB OT
AV3enbHOro Bbixsona»[64].

An3enbHblf BbIX/10M HE HaHEC HM eAuHONM TpaBMbl. KOHEYHO, rae-To B MMpe AO/XKHO UMETH
MECTO HEeCKO/bKO C/flyd4allHblX CMepTeill, HO OHMW, HECOMHEeHHO, KpalHe peaku. IDTO He
[OKa3blBaeT TOro, 4YTO AM3EeNM Henb3s MCNonb30oBaTb A1 COBEpPLUEHMS MacCcoBOro yb6uincrea,
OAHaKO y Hac wuMeeTcs BCE 60nblwe OCHOBaHMM nonaraTb, 4YTO YOMACTBO MNpyM MNOMOLUM
AV3EeNnbHOro apuratens — oTHAb He Nérkoe aeno. EAMHCTBEHHOE AoKa3aTenbCTBO TOro, YTo BO
BCEN 4YEsI0BEYECKOW UCTOpUWN AM3enu Koraa-imbo npuMmeHanucb anasa ybuncrea, COAEpXUTCS B
3as8B/IEHUSAX «CBMAETeNen» X0/0KOCTa, a Nyyllee cpeam HUX CBMAEeTeNbCTBO — 3T0, 6eccnopHo,
3aaBrieHue epwTeliHa.

Totr dakTt, uto o06was HETOKCUMYHOCTb AM3ESIbHOrO Bbixsona ©6bina obuwenssectHa B
npeaBOEHHOW HEMELIKOW ropHOoA06bIBalOLWEN MPOMbLILWIEHHOCTM, U TO, 4YTo [epliTeiH obyuancs
npodeccun Mapkwengepa M, BHe BCSAKOrO COMHEHMS, MOJyuYua onpenenéHHbii NpaKTUUYeCKni
onbIT paboTbl B HEMELUKMX LaxTaxX, HaBOAWUT Ha MbIClb O TOM, YTO €ro SBHO BblAyMaHHOE
«3asaBJ/ieHMe» B KOHLUE BOWHbl Morno 6biTb nNpegHaMepeHHO MOCTPOEHO BOKPYr AM3EeNbHOro
BbIXfloNa, Ans Toro 4tobbl TO, 4YTO Ha MNepBblA B3rNa4 KasanoCb KpaihHe obnnyatowmm
[OKa3aTeNbCTBOM, CAYCTS MHOIMO JIET MOC/e BOWHbI MOr/10 6biTb MPM3HAHHO HErogHbIM[65].

Kaxabin roa Bo BCEM MUpe MMEKT MeCTO ThiCSUYM CMepTen BCNeACTBME OTPaB/ieHUS yrapHbIM
raaom oOT 6eH3uHOBbLIX pgBuratenen. CamoybuiicTBa B MawMHax nMNpyM MNOMOLWKM BbIXJona
6eH3MHOBbIX ABUraTenem Takxe O0O6blyHbl M XOpPOLWO AOKYMEHTMpOBaHbl B AoKjfagax Mo
3apaBooxpaHeHnio. OgHako Hambosiee 4acTo CMepTU OT yrapHOro rasa npoucxoasT, Koraa
NI0AN NPOCTO NApKYT CBOK MALUMHY W BKAKOYAOT ABUraTesnb A1 Toro, 4tobbl corpetbCs 3MMomn
unn oxnaguTb CasoH NIeTOM Npu MOMOLWM aBTOKOHAMUMOHepa. B oaHoM Tonbko CLUA no-
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NpeXHeMy MMEET MeCTO MPUMEPHO oAHa ThbiCAYa CNy4YalHbIX CMEPTEN TAaKOro poAa Ka)ablli roa,
M 3TO HECMOTPS Ha TO, YTO CeroAgHs aMepukKaHCKkue aBToMO6bunM B 06s3aTenbHOW MaHepe
OCHAaLLalTCS KaTanuTUYECKUMM A0XKUIraTeNSAMU BbIXNIOMHbIX FrAa30B U YCTPOWCTBOM A/ CHUXEHUS
TOKCMYHOCTM Bbixsiona. OAaHako He WM3BECTEH HWU OAWH C/ydal CMepTM B MaluMHax Wunu
rpy3oBMKax C AU3eNbHbIMU ABuraTensamm! Kaxayt HOYb AECATKU ThiCAY BOAUTENEN BO BCEM
MUpe cnaT B KabuMHax CBOMX FPYy30BMKOB MPpU AU3ENbHbIX ABUraTensix, paboTatowmnx BCO HOYb,
Anst Toro Yytobbl COrpeTbCs 3MMOM UAM OXN1aAUTb CasfioH fieToM. M, HecMOTps Ha TO, UYTO Bceraa
MMeeT MecTOo onpeaenéHHas yTeuka BbixNiona B 6ara)Hbi OTCEK IFpy30BWKA, HE M3BECTHO HU
OAHOro BOAWUTENS, YMEpLEero uauM nocTpagaBllero npu noAobHbIX 06CToATeNbCTBaAxX. DTOro
HUKOrAa He NpoucxoauT. TakXe He M3BECTHO HW OAHOro crydass caMoybuincrtea npu NOMOLLM
ansens. n3enbHblil BbIX/10M B CBOEN OCHOBE 6e30maceH.

7.8. MHeHMe 3KkcnepTa u3s U3pauns

B 1998 roay ©6bi10 BbIMyWEHO COAMAHOE PYKOBOACTBO MO WHXEHEPHOMY Jeny noAa
Ha3BaHMeM «PyKOBOACTBO MO 3arpsi3HEHMIO BO3AyXa ABUraTtensiMyM BHYTPEHHEro cropaHms», C
noasarosioBkoM «O6pasoBaHWE M KOHTPOJb Haj 3arpsa3HsSOWNMMM BewecTBamMnu». B HEM AOXKHO
coaep)aTtbCsl MpakTU4YeCKn BCE, YTO HYXHO 3HaTb O Am3esibHbiX Bblibpocax. CoaBTOpaMmn KHUMM
ABNSAKOTCS CBbllle AEeCATU BeAyLMX MUPOBbIX 3KCMepToB MO aBTOMOOW/bHbIM BbibpocaM. OHa
OO/MKHA 6bITb OT/IMYHBIM UCTOYHMKOM MHGOPMaUUM O TOM, KaK MMEHHO MOXHO ybuBaTb ntoaen
Au3enbHbiM BbixonoM. OgHako Ha Bcex 550 cTpaHuuax KHUMM — M 3TO BeCbMa TUMUYHO AN
BCEX OCTajibHbIX KHWI MO [AAHHOM TeMaTuMKe - WMEETCs BCero JiMWb OAHO TMpeasioXeHune,
OTHOCSLLeecs K NpeaMeTy Halwero pasrosopa: «HecMoTps Ha TO, 4TO BbI6pOChbl yrapHoro rasa
(CO) pernamMeHTMpoOBaHbl, Mbl He CTaHeM WX 34eCb paccMaTpuBaTb, MNOCKOJIbKY MpoLecc
CropaHmsa TonJauBa B AW3eSIbHOM ABUraTene no onpeaeneHuto nornowaet BblpaboTKy yrapHoro
rasa»[66].

Opyrnmu cnosamm, TokCcU4uHble 3 deKkTbl OT YyrapHoOro rasa B AM3e/IbHOM BbIXJl0oMe, BKO4Yas
ponrocpoyHbie addekTbl, NONPOCTY HE CTOMAM TOro, 4YTobbl Ha HMX obpallann BHMMaHWE, Kak
Ha 3arpssHswwee BewecTBO kakoro-nmbo Tmna. Camoe 3abaBHOE COCTOUT B TOM, 4TO
peaakToOpoOM KHUMM SBNSETCSA U3PanibCKMn Npodeccop MalIMHOCTPOEHUS U3 YHuBepcuteTa beH-
lNypnoHa. Ero uma - Dpan LUlep. byaner BecbMa HEMM0X0, €CNM KTO-TO CBSXETCHA C HUM W
CNpoCUT, €CM OH BepUT B TO, YTO HaUMOHan-coumanuctbel ybmBanu nwogen nNpyv nNOMOLUM
AV3ENbHOro BbIX/I0MA, a TakKXe, eCcnln OH Koraa-nnmbo mMmen xenaHwe BbICTYMUTb B KayecTsBe
3KCnepTa Ha npouecce no geny MeaHa [emMbsHooKka[67]. N B N0Ab3y KakoW CTOPOHbI OH 6bl gan
nokasaHmsa?

Paszymeetcqa, ecnu dpaH Llep n eBpen AENCTBUTENBLHO MofaratT, 4TO 3TO MMENOo MecTo B
HaLUMOHaN-coumanmcTMyeckon FepMaHmn, TO 3TO MOXET MPOU3ONUTU BHOBb. HECOMHEHHO, Mbl
OO/MKHbI 6bITb BeCcbMa obecrnokoeHbl TeM, 4YTO apabckue nuaepbl MOTryT MPUMEHUTb AECATKU
TbICAY CBOUX AWU3ESIbHbIX FPYy30BUMKOB ANs COTBOPEHUS ewé OAHOro «XoslokocTta». W, BHe
BCAKOro COMHEHMS, 3KCrepTbl No BoopyxXeHuam m3 OOH, pbiwyuwme no CpegHeMy BOCToKy B
NOMCKax OPYXMS MaACCOBOro YHWUYTOXEHMS, MHOroe mnoTepsitoT, eCciInm He NOABEPrHyT
nccnenosaHmam apabckue gmsenn.

8. PaboTta aon3enbHbIX ra3oBbiX KaMmep
8.1. NpuknaabiBaHUe Harpy3Ku Ha ABUrartesb

MpUNoOXUTb CYLLECTBEHHYIO HArpysky Ha Kakon-nMbo paBuratenb He TakK-TO MpoOCTo.
Hanpumep, ecnn y Bac 06blYHbIM FPY30BUK, M Bbl XOTUTE MPUAOXKUTb Ha ABUratesb MOJSIHYHO
HarpysKy, TO Bbl MOXeTe CHayasjla Harpy3uTb MalMHY TSXENbIM FPYy30M, a 3aTEM pa3orHaTtb €€ B
ropy Ha KpyTOM noabéMe npu BbIXKATOW A0 yrnopa nejanu rasa. lpu 3TOM ycnoBuu w3
BbIXNIOMNHOM Tpy6bl AM3enbHOro paBuratenss C HepasaenéHHOMW KaMepoW CropaHuss MOXHO,
noxxanyu, nonyumtb npmmepHo 0,4% yrapHoro rasa no o6bEMy, UTO AENCTBUTENIbHO SIBNSIETCS
neTtanbHOM KOoHuUeHTpauuen. OQHaKo ecnu rpy3oBMK MPOCTO NMPUNApPKOBaH Ha MNpoOe3)en yacTuy,
TO MNPUIOXKWUTb Kakyl-nmbo 3HauMMylo Harpysky Ha ABurateflb MNpaKTUYEeCKM HEBO3MOXHO.
MpocTtas <«pa3roHka» pApuratenss C KOpobkKoW nepegad Ha <«HEUTpanm» HaNOXWUT NUWb
HEe3HaYUTEeNbHbIM MNPOLEHT Harpy3ku. [locTaBuB cuensieHne Ha NpobyKCOBKY W HaXaB Ha
neaanb rasa, Ha JBuraTeflb MOXHO HanoXuTb 4yTb 60NblUYI0 Harpy3ky, Ho Toraa 6biCTpo
neperoput cuenneHue. MNMoaHsSB AOMKpPaTOM 3aAHMA MOCT aBTOMOOWNS M npuBeasl B AENCTBME
TOpMO3a MNpW pasroHKe ABWUraTens, Ha MOCAEAHUI TakKXXe MOXHO HaJloXUTb 4YyTb 6ONbLUYHO
HarpysKy, HO Ha 3TOT pa3 6bICTPO NMeperopaT TOPMO3Hble Haknaakn[68].
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EAVMHCTBEHHbLIN peanuCTUYHbIA CNOoCo6 MPUIOXKUTb 3HAUUTENbHYIO Harpy3Ky Ha Kakon-nnbo
ABuratenb — 3TO NOACOEANHUTb K ABUraTesto TOPMO3HON AMHAMOMETP WAW APYrOon rpy3s, Takow
KaK reHepaTop C 3/1IeKTPUYECKON HAarpy3Kow, BEHTUAATOpP, HacoC U npoyue.

TopMO3Hble AMHAMOMeETPbl 6blM AOCTYMHbI, HO, HECMOTPS Ha TO YTO HEeMUbl AOJIKHbI 6bln
UMETb UX B HEMAJSIOM KOJSIMYECTBE B TEXHUUYECKNX UCMNbITaTe/bHbIX labopaTopusiX, OHU He Tak-To
nerko AoCTynHbl. [axe B Hawu AHM 3TO0 obopyaoBaHMe Henb3s HalTu B aBTOPEMOHTHbIX
mMacTtepckmx. OHM CTOAT ropasgo A[OpoXe, YeM caMum  ABuraTenn, K KOTOPbIM — OHM
NPUKPEnNsoTCs, NOCKOJSIbKY OHW He MpOM3BOASTCS B MacCOBOM MOpsiAKe — MO KpavHeh Mepe,
HEe NpoOU3BOAMSINCL HA TO BpeMs.

BapuaHT C 3nekTporeHepaTOpOM MpeACTaBAsSeTCsS BepOATHbIM, MOCKOSbKYy TpebnuHka wn
Benb3eu A0MKHbI 6bIIM HYXAATbCA B 3NeKTpuyectBe — X0Ts 6bl Ansd Toro, 4tobbl AepxaTb NoAa
Hanps>KeHWeM KOJI4Y MPOBOMIOKY U UMETb 3aXOKEHHbLIA CBET, @ TakXe NOTOMY, YTO B Te AHMU
ceflbCkMe panioHbl BOCTOYHOM [lonbliM, B KOTOPbIX HaxoAuaUCb 3TW narepsi, MOrnm He 6biTb
NOAKSIOUEHbl K eAuHON 3Heprocucteme. OgHaKo TakoW BapuaHT mpeanofnaraeTr HenpepbiBHYHO
paboTy Kak reHepartopa, TaK WM AM3EeSbHOro ABurartens, 4To HaxoAuTCs B MPOTMBOpPEYMU C
3aaBneHneMm [epwTenHa. CornacHo 3TOMY 3asBNieHWUIO, ABWUraTenb 3anyckasncs TOosbKO Ans
ras’aunn. 3asiBNeHMe He COAEPXWUT Hu4yero, xoTsa 6bl OoTAaNEHHO HaMeKkawlwee Ha To, 4To
ABuraTenb CAyXun Ans Kakon-nubo apyron uenum, nomMmMo ybuncrea xuaos. Ecnm 66l OH nMen
ABOMHOE npegHasHayeHne — Hanpumep, YOMINCTBO NtoAen M 3anyck 3feKkTporeHepaTtopa, — TO
Toraa cnegoano 6bl kAaTb KaKOro-nmMbo KOMMEHTapusi 0 BKIKOYEHUW OCBELLeHMS B Hadane
rasaumm, OAHAKO HWYero Takoro HeT. Mo cyTm pena, cornacHo 3asiBneHuto [eplTenHa,
MdaHHEHWTNAb «NPUbHYN F1a3aMn K OKOLWIKY B AEpPeBSAHHON ABepu» elwé A0 Toro, Kak 6bin
3anyweH Ausenb, 4YTO pewuTenbHO HaBOAMT HA MbICb O TOM, 4TO <«3/1eKTPUYecTBO,
oCBellaBllee KOMHATy W3HyTpu», 6bl10 BKAOYEHO ewé Ao Havana rasauum. MHadve rosops,
3NEKTPUYECTBO AO/KHO 6bl1I0 MOAABaTbCA OT APYroro UCTOYHWKA MUTAHUSA, HO HE OT MHMMOro
AV3enbHOro Asuratens, SKobbl OCyLeCcTBAABLUEro rasaumto.

MocneBoeHHbIe «o4YeBMALbI» C NpoueccoB No TpebnuHke yTBepxaann, 6yaTo To Xe 3paHue,
B KOTOpOM pa3Mmewanca «ausenb-ybunua», copgepxano ewé oauH asuratenb, paboTaBluinii
He3aBMCUMO OT MNEepBOro M cHabxaBWMA narepb 3neKkTpoaHeprnein[69]. ApyrMmMmu cnosamm, 3Tu
OTYETbI ICHO FOBOPSAT, YTO 3TOT reHepaTop He MMeN HMKAKOro OTHOLIEHMS K ABUraTensaMm, Kobbl
NPOU3BOAMBLLUNM OTPABASAOWMIA ra3. TOYHO Tak Xe OTUYETbl O «SA0BUTbIX>» ABUraTensax Aaxe He
HaMeKalT Ha Kakoe-nnmbo papyroe, HenpepbiBHOE WCMNONb30BaHMe nocneaHuMx. HanpoTus,
OT4YéTbl, onucbiBaLwme cobbiTUs, NpU KOTOPbIX AKO6bI 3amyckancs ABuratefb, NOpasuTesbHO
NOXOXW ApPYr Ha Apyra. KoMaHaa, No KOTOpoW MexaHuK 3anyckan asuratenb («VBaH, Boabl!» —
TpebnuHka), U aHanorm4yHble cobbiTnus B benb3eue («YupexaeHne XeKeHXonbTa») MOSABNAOTCS
He TOJIbKO B 3asiBfieHMn MepwTenHa, HO n, Boobuwe, NMpoxXoasaT LEeHTpasibHOM TEMOW 4yepe3 BCHO
«CBUAETENbCKY>» nntepaTtypy.

N3 pokyMmeHTOB LleHTpanbHOro crpoutesnibHoro ynpasneHus OcBeHumma (Zentralbauleitung)
n3secTtHo, 4to CC ocHactmn TpebnunHKy aBapuinHbIM CMA0BbIM 060pyAOBaHNEM, COCTOSBLUNM U3
HEMEeLKMX AM3eNbHbIX ABuratenen MowHocTbio 440 n. C. U 3/1eKTporeHepaTopoB MOLWHOCTbIO
250 kwunoeatT[70]. CsBuAeTenM HeaBYCMbICIEHHO 3asBAsnAM, 4to B TpebnumHke cunosoe
obopypoBaHme HenpepbiBHO paboTano nog HEeKOTOPOW Harpy3kKoW u3-3a OTCYTCTBUSA CBSA3KM C
€ANHOWN 3HEeprocUcTeMor 1 4YTo 3T aBuratenu pabortann B 4oOrosHEHME K ABUratensam-ybuiiuam,
paboTaBWWUM TOJIbKO BpeMs OT BpeMeHU. C 3TUMM pacCKka3zaMu «O4YeBMALEB» YTO-TO SIBHO He TO.
Jtobon 4yenoBeK, MMEKLWMIA XOTb KaKOW-TO OMbIT, WCMoAb30Bana O6bl A8 ra3auuu BbIXOM
ABuraTtensl, 3anyckaBlUero reHepaTtop, KOTOpbIf yxe paboTan noa Harpy3kom, a He BbIXJ0M
agononHutenbHoro asuratensa 6e3 Harpy3ku. BpobaBok, BbIXnon ABuraTtens, NpuBOAsLWEro B
OENCTBME reHepaTop, YyXe Haxogwuica Tam U 6bln BnosHe JocTtyrneH (a kKyaa ewé ywén 6bl
BbIX/1I0M, pa3Be 4YTO TOJIbKO B Hebo?). 3anyckaTb AOMOJHUTENbHbIN An3enb C wunm 6es
cneunanbHO NPUNOXKEHHOW HAarpy3kn NpocTo Heneno.

8.2. UccnenoBaHue BAbIXaHUS ra3oB HA )XUBOTHbIX -
KOM6MHaumnsa Bcex BO3MOXHbIX 3(pdeKToB

Bo3MOXHO, A0 CMX MOp aHanM3 yrapHoro rasa M HegocTtaTka kKucnopoga 6bin yepecuyp
TEOPETMYECKMM, HO MNpuM 3TOM OH BCE ewé He BKAOYan B cebs BO3MOXHble KOMOUHaUUK
3 heKToB C APYrMMN MHIpeaAneHTaMu, CoAepKaluMMmMCa B AN3eIbHOM BbixJione. TeopeTnyeckum
aHanu3 Bcex noAobHbiXx kKOMBbMHauuin 3pdEeKTOB NPOCTO HEBO3MOXEH. K cyacTbi, CYLWECTBYET
nogpobHoe mnccrnegoBaHne AeNCTBUTENbHbIX 3MHEKTOB MHTEHCUMBHOIO AM3E/IbHOrO BbIXJSIOMa Ha
XXMBOTHbIX, nosiBuslleecss B 1957 rogy B xypHane «British Journal of Industrial Medicine»[58].
Hackonbko MHe W3BECTHO, 3TO EAMHCTBEHHOE Korga-nmbo npoBOAMBLUEECS WCCenoBaHue
nogobHoro poga, U OHO SIBASETCS HaMBaXKHEMLWEN YAMKOM ANs aHanm3a TOKCMYHOCTU NobbiX
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avsenen.

Bblno NpoBeaeHO BOCEMb 3KCMEPUMMEHTOB C Hepa3baBneHHbIM BbIX/10MOM OT Hebonboro
ausenbHoro apuratens[71] B 4eTblpéx pasnuyHbiX paboumx ycroBuax — Mo ABa MOYTU
WAEHTUYHbLIX 3KCNepuMMeHTa Ans Kaxagoro pabouero pexuma. Kaxablh  3KCNEpUMEHT
OCYLLECTB/ISANICSA Ha YETbIPEX KponMKax, AeCATU MOPCKMX CBMHKaxX WM COpoKa MbllwaX. XXMBOTHbIX
noMelwlann B KaMepy TOJSIbKO MOCNEe TOro, Kak KOHUEHTpauus AM3enbHOro BbixXjona mMmena
NpnbAn3nTenbHO nosiyaca BpeMeHU Ans CTabmnmsaunmm n OUYUCTKM KaMepbl OT BCEro OCTasbHOro
BO34yXa.

B 4ByX 3KcnepuMeHTax MNpWU «HWU3KOM» Harpyske (ycnoBme A: HWKaAKON OOMNOSIHUTESIbHOM
HarpysKu, TO/IbKO NpmucnocobneHns Bpoae OX/axaatoLwero BEHTUNSTOPA — MO CYLECTBY, PeXUM
XO/10CTOr0 X04a) HM Y OAHOr0 NOAOMBLITHOINO XXMBOTHOIO He 6b110 3athMKCMPOBAHO CMEPTESIbHOro
ncxoda Adaxke nocsie NSATU 4acoB HemnmpepbiBHOW 3kcno3mumn. Ho pgaxe B ycnoBusx B n C, npu
KOTOPbIX ABUraTesib Haxoauncs nog TSHXKENOM Harpy3kom (C «KpymnHbIM BEHTUASTOPOM U ABYMS
rmapoHacocamm ans obecneyeHms Harpy3ku»), Koad@UUMEHT BbDKMBAEMOCTM Bbl1 CNeayoWwmnMm:

1. Bce KpoONMMKKM nepexunm nsTb 4acoB 3KCMO3MUMW M MNPOAO/IKANU XUTb Aaxe Heaesnto
cnycrs.

2. VI3 MOpPCKMX CBMHOK TONIbKO OAHA CKOH4Yasiacb BO BpeMs HENoCpeACTBEHHO MNSATM4acoBOro
nepuoaa 3Kcnosmummn, 60NbLIMHCTBO Xe CKOHYaNnoCh 3a nocseayrwme ceMb AHEN.

3. V3 Mbilen TONbKO MeHbllas 4acTb CKOHYanacb BO BpeMs MSATUYACOBOM 3KCMO3WMUWMMK, a
60MbWNHCTBO AaXe Nepexusio NocieayoLwyo Heaenio.

Mpwn ycnosun D, Hambonee aKCTpeManbHOM WCMAbITAHUMU C XECTKO OFPaHMYEHHbIM MPUTOKOM
Bo3ayxa[72], MakcuManbHbI ypoBeHb yrapHoro rasa B 0,22% no o6bEMy npou3BOAWICHA MpuU
KOHLUEHTpauun kucnopoga, paBHon 11,4% no ob6bbEMy. HecmoTpss Ha TO, 4TO MHOrme (HO He
BCE) MbILM CKOHYA/INCb B TEUYEHME Yaca, BCE KPOSIMKM U MOPCKME CBUHKWM OCTaBaSINCb B XUBbIX
nocne 6osee yeM 04HOr0 Yaca HenpepbIBHOW 3Kcno3nunn[73].

Ona skcno3uuuii, AAAWMXCS Wb CTONbKO, CKOMbKO 3asaBun lepwTenH (32 MWUHYTHI)
K03 PnNUMEHTbI BbKMBAHNSA, HECOMHEHHO, 6binn 6bl ewé 6onee BbICOKMMU. Jpyrumum cnoBamu,
ncxoaa M3 MUCMbITaHUMN, NPOBEAEHHbIX C MHTEHCUMBHbBLIM AW3ESIbHbIM BbIX/IOMNOM Ha >XMBOTHbIX,
ra3oBasi kamepa leplwiTeliHa oka3anacbk 6bl NO/IHbIM dMacko.

8.3. [lencTBUTE/NIbHbIE KOHLIEHTPALUuM AA0BUTOrO rasa B ra3oBomM kamepe

Korga BbIX10M OT AM3eNbHOrO ABUraTenss MNocTynuT B ra30BYK KaMepy, KOHUeHTpauus
yrapHoro rasa BHaudane 6yaeTr KpaWHe HM3KOWM, a YypOBeHb Kuciopoga — BbicOkuMM. Korga
AunsenbHbln Bbixnon 6yaeTt Bcé 6onbwe u 6onblie 3anoNHATbL ra3oByl0 Kamepy, KOHUEeHTpauus
yrapHoro rasa 6yAer MnoCTeneHHO pacTu A0 TOr0 Xe YPOBHSl, KaKOM MOXHO HaWTWU BHYTPW
BbIXJ1IOMNHOM TpYy6bl AM3eNbHOro ABUraTens, — He NpeBbilas npu 3TOM Cell YpOBEHb.

N3 poknaga lepwTeiHa HEBO3MOXHO onpenenuTb BpeMmsi, Heobxoaumoe Ans Toro, 4tobbl
KOHLIEHTpaumMsa yrapHoOro rasa B rasoBOWl Kamepe CpaBHsNacCb C KOHLEHTpauuen B Bbixone,
NOCKONbKY eplwTeliH NpefocTaBfseT COBEpPLIEHHO HeAOCTaTOYHO MHdbopMaumMn 0 Asuratene u
MHUMOW ra3zoBon kamepe B benb3eue.

B cnyuyae c TpebnuHkon 3asBneHuss «ouyeBmgueB» 6onee nogpobHbl, HO B TO Xe BpemMs
BeCbMa npoTueBopeumnBbl. CuuTaetcs, 6yaTto 6onee KpyrnHoe W 3HAUYUMMOE W3 ABYX 34aHWUIN C
rasoBbiMM Kamepamum B TpebnuHke coctosisnio m3 10 kamep, MO NATb C KaXAOW CTOPOHDI
kopugopal[74]. Kaxagasa kamepa nMmena 8 MeTpoB B AJIMHY, 4 B WUMPUHY U 2 B BbICOTY, YTO AAéT
nnowaab B 320 M? n 06bEM B 640 M3, KaMepbl aKO6bl 3aNOMHANNCH BbIX/IOMOM OT AU3E/IbHOro
ABuratens BCEro NvwWb OAHOrMO COBETCKOro TaHKa, KOTOpbIA MOr 6biTb TONbKO Mogenu V12 ¢
mMowHocTbio 500 n. c. n pabounm obvemom umnmnHgpos 38,86 nutpos[75]. Ha obwen nnowanmn
B 320 M? MOrM OAHOBPEMEHHO pa3MecTUTbCs He 6onee 3.200 uenosek[76]. Monarasi, uTo
cpenHuii 06bEM Tena cocTaBnseT 75 NUTPOB, 3TU NIOAM 3aHSAAW 6bl NPOCTPAHCTBO B 240 M3,
OCTaBMB ANA Bo3ayXa okono 400 m3.

[unzenbHble gBuratenm COBETCKMX TAaHKOB TOr0 BPEMEHW pa3BMBaIM MaKCMMasibHYO CKOPOCTb
B 2.000 o6bopotoB B MMHYTY[77]. TlOCKOAbKY 4eTblpeXTaKTHbIA ABUraTteslb OMOPOXXHSET
coAepXXnmoe UWMANHAPOB JMWb Yepe3 Kaxablil BTOpoi 06opoT, aABuratenb, paboTatowuni npwm
2.000 06/MMH, 3a MWHYTY MNOCTaBAsiET B ras3oByl Kamepy 0O6BEM BbIxsoNa, B TbiCA4vy pas
npeBbIWaWMiA ero pabounii o6bém, T.e. 38,86 M°. CnemoBaTeNbHO, CMyCTS [AeCiTb C
HeBOMbWNM MUHYT HapyXy 6bi10 6bl BbIMyLEHO KOMMYECTBO BbIX/SloMNa, AOCTAaTOYHOE ANS TOro,
yTobbl BbITECHUTb BeCb O0OBEM BO34yXa [ra30BblX KaMep TOAbKO oaAuMH pa3. OueBmaubl
yTBepxaatT, 6yaTo raszoBble Kamepbl 6blNM repMeTM3npoBaHHbIE, APYTMMU CIOBaMU, OHU Bbian
BO34YyXOHenpoHuuaemble[69]. OAHAKO 3TO HEBO3MOXHO, MOCKOJIbKY AOMXHbl 6blIN MMETbCS
oTBepcTMsa Ans Bbinycka m3bbiTka rasal[78]. Baobasok, npu OTCYTCTBMM MHOXECTBA LLENen u
OTBEpCTM BCe yMepnu Obl 3af0Nro A0 WUCTeYeHUs <«2 4yacoB 49 MWHYT», npoweawmx Mo
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cekyHaoMmepy [epwTeiHa. BrnpoyeM, MNOCKOSIbKY 4acTb AM3eNIbHOro Bbixfona (a He TOJSbKOo
HOpManbHbIN BO34AYX W3HYTPW KaMepbl) TakXe npocoymnacb Obl HapyXy u4epe3d LWwenm wu
OTBEPCTMSA U MOCKOJIbKY MOTEHUMasbHble XepTBbl Takxe 6bl noTpebnsanu yacTb yrapHoro rasa,
TO, MO MeHbLlel Mepe, ABa MOJSIHbIX KOMHATHbIX BO3A4YyX006MeHa KaXXyTCsi BMOJSIHE pa3yMHbIMU
Ans Toro, 4tobbl NOSTHOCTLIO 3aMOHUTL KaMepy BbIXJI0MOM.

CnepoBatenbHo, npu 2.000 obopoTtax B MWHYTY HeNb3s 0XuaaTb TOro, 4to coaepXxaHue
yrapHoro rasa AOCTUMHET YPOBHS CaMOro Bbix/siona MeHee 4yeM 3a 20 MMHYT OT Hadana rnpouecca
rasaumm. Ecnm orpaHuyeHHbIn NPUTOK BO3A4yxXa B ABuUraTtenb MNPOM3BEN coaepXXaHue yrapHoro
raza B Bbixnone B 0,22% no o06bEMY B XyAlWeM W3 BO3MOXHbIX ClyyaeB, TO CpeaHss
KOHLEHTpaumna yrapHoro rasa 6yaet paBHsTbCA npubnmsmtenbHo 0.11% no obvémy[79]. A
KoHueHTpauus B 0,22% no o06bémy 6bina 6bl 4OCTYyNHA He paHee YeM B MocnegHue aBeHaauaTb
MUHYT rasauuu — panmsulencsd, camoe 6onbwee, 32 MUHYTbl. [lpoCTbiM MaTeMaTU4eCKuUM
pac4étom 20 MWUHYT C ypoBHeM yrapHoro rasa B 0,11% wu gononHuTenbHble 12 MUHYT MNpwu
0,22% paT B pe3ynbTate AENCTBUTENbHYK CpeaHo BennuumHy Bcero nauwb B 0,15%
yrapHoro rasa no o6bémy ans TpuauaTty AByX MUHYT. MNpu cogep)xaHnn Kucnopoga NpuMMepHoO B
11.4% no o6béMy 3TO paBHAeTca 3hdPeKTUBHOMY coaepXaHW yrapHoro rasa B 0,28% no
06bEMY, 4ero HeaoCTAaTOYHO AN YMEepLUBNEHUS BcCex MoAen 3a nondaca. ApyruMm croBamu,
3TO 3HAUMTENIbHO HMXKEe KOHLUEeHTpaumu yrapHoro rasa B 0,4% no o6béMy, yCTaHOBNEHHOM HaMm
B naparpade 5 gaHHoM paboTbl B KayecTBe He06X0AMMOro MMHMMYMa.

B onuMcaHHOM Bbllle 3KCMepuUMeHTe HaA >XWUBOTHbIMWU C AENCTBUTESIbHOM KOHLUEeHTpauuen
yrapHoro rasa B 0,22% no o6bémy, KoTopasi yxe bbiaa ycTaHoBJ/IEHA, elé A0 O3HAKOMJIIEHUS C
UCIMBITAHUAMNU  HaA JKUBOTHbIMM, W KOTOpas, BCAeACTBME HeAOCTaTOYHOro Kosjun4yecTtsa
kucnopoga B 11,4% no o6bémy, cooTBeTcTBOBasna 3pPeKTMBHON KOHLEHTpaUUN yrapHoro rasa
B (0,22x21+11,4=) 0,4% no o6bEMyY, BCE paBHO NMOHaAo6MN0Ch CBbie TPEX YacoB AN TOro,
yTobbl YH6UTH BCEX MNOAOMbITHbIX >XWBOTHbIX. [M03TOMYy 6yAeT COoBepLEeHHO pa3yMHO M Aaxe
KOHCEepBaTMBHO 3asBWUTb, 4YTO MNPU CXOXEW MOoMbITKe rasauuu naen, npum BCero nuvwb
NOCTENEHHO pacTyLWen KOHUEHTpauun yrapHoro rasa, 60sblWMHCTBO No4en B NpeanosiaraeMon
rasoBon kKamepe BCE elwé 6blan 6bl XMBbl MO NPOLWECTBUM OAHOIO M Aaxe ABYX 4YacoB. DTOT
pe3ynbtaTt 6bla1 6bl NOMHBIM NPOBAJIoOM.

8.4. Peunpkynaumua BbIXJIOMNHOro rasa aJjisa MaccoBoro y6mmucrea

OcTaétca ewé oaumH BOMpPOC: MOXeT O6biTb, AM3enbHas rasoBass Kamepa paboTana Ha
peunpkynsaunmM BbIXIOMHOMoO rasa u3 asuratena? B AencTBUTENbHOCTM 3TO BeCbMa M3BECTHas
3afava, nosBMBLUIAACH Kak MuUHUMYM B 20-X rogax npowsioro Beka B [epmaHun. Wpes
3aK4yaeTcs B TOM, 4YTObbl MPUTOK BO3AyXa, TaK Xe KakK W Bbixson, 6bl1 HEMOCpeaACTBEHHO
coeanMHEH C TOWM e CcaMoM ra3oBOW Kamepow. Bbixnon 6yaeT BbIXOAUTb M3 ABUratens,
nocTynaTb B ra3oByl KaMmepy, a 3aTeM — obpaTHO B ABuraTtenb, W TakK MHOXeCcTBO pa3. B
KOHEYHOM c4yéTe byaeT M3pacxo4oOBaHO Takoe KOMMYECTBO KUCIopoda M Npou3BeAeHO Takoe
KONMYeCTBO yrapHOro rasa, 4to 3TOT KpyroBopoT yb6béT BCex A0 OAHOro. B AencTBuTEeNnbHOCTU
)Xe ABuratenb OCTaHOBMUTCS caM no cebe, ecnn He 6yaeT MMeTbCS AOCTAaTOMHO Kucnopoaa Ans
noaAep)XaHus npouecca ropeHus; B 3TOT MOMEHT ABMUraTesib TakXe nepecTtaHeT NMpou3BoAUTb
yrapHoii ras. [lpobnema coctouT B TOM, 4YTO Ans Mony4vyeHus oTpaboTaBlwero rasa c
OTHOCUTENBbHO BbLICOKMM COAEpXXaHWMEM YrapHOro rasa ABuraTteslb HYXHO 3acopuTtb A0
onpenenéHHOM CTeneHu.

YrapHblii ra3 — 3TO OT/IMYHOE TOMJIMBO, Cropatollee ropasfo ferye, Yem amsesibHoe M Jaxe
6eH3nHOBOe TONMBO. [pU peumpKynsauMn BbIXJIOMHOMO rasa HWUKAKOro YBEMYEHWUS YPOBHS
yrapHoro rasa, no CyTu pAena, He npou3onAET, MOCKOMbKY Mo-npexHemy 6yaer uMmeTbcs
[OCTaTOYHO KuUCopoda ANs CropaHuMs yrapHoro rasa B uunmHapax. Ecnm nepsoHavanbHoO
ypoBeHb yrapHoro rasa cocrtasnsan 0,05% nocne nepBoro nNpoxoXxaeHus depes asuraTtenb, TO
KTO-TO MOXeT owmnboyHO nonaraTtb, 4To OH yasoutcs 0o 0,10% nocne BTOPOro nMpoxXOXAeHus,
3aTeM Bo3pacTtétr ao 0,15% nocne Tpétbero, W Tak pganee. B AelCTBUTENbHOCTU Xe
KOHLEHTpaumMa yrapHoro rasa COBEpLEeHHO He HaKanjMBaeTCHd, MOCKONbKY COOTHOLEHMe
BO34yXa K TornnmBy oOCTaétca cBbiwe 15:1. Tak Kak nepBOHayanbHOE COOTHOLLIEHUe
TONMBO/BO34YX, BeposTHO, 6onbwe 100:1, B KOHUEHTpauMu yrapHOro rasa He NpouM3onaér
HUKAKUX 3HauuTeNbHbIX MNEepeMeH A0 TexX Mop, MoKa He OCYLLeCTBUTCA HEeCKOAbKO MOJIHbIX
rasoobMeHoB, NMpUYEM 3TO CNYYMTCA Nepen CaMOM OCTaHOBKOM ABuratens. OTo noaTBepXAaeTcs
pe3synbTataMu mccnepnoBaHun FopHoro 6topo CLUA, KOTOpble TakXe MOKasblBaloT, YTO YPOBHMU
YrapHoro rasa ocTalTCs HU3KMMWU NMOYTU A0 CAMOr0 MOMEHTa OCTaHOBKKM ABuratensa[80].

3arnoxHeT nu ABuraTenb A0 TOro, Kak yMpPYT HaMe4yeHHble XepTBbl? DTO TOXEe BaXHbIM
Bonpoc. Ona nonyyeHusa 0,22% yrapHoro rasa no ob6bEMy B 3KCMepuMeHTe, MpPOBEAEHHOM
MatTnem wn Aap., NpUTOK BO3AyxXa B ABuratenb 6bi1 Tak XECTKO OrpaHWYeH, 4Tto TOT He
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nMponyckan 3a)xuraHve BO BpeMs nporpesa[72]. 3To 03Ha4vaeT, 4YTo 3aCOopeHMe ABUratens gaxe
NYTEM MOHMXEHMS KOHLUEeHTpaunm kucnopoga oT 21% no ob6béMy B HOpMasbHOM BO3AyXe A0
11,4% no o06bEMY B peumpKyasaLUMOHHbLIX OTpaboTaBLIMX rasax, CKopee BCero, 3arnywuno 6bl
ABuratenb 3a40Aro 40 TOro, Kak ymepsm 6bl BCe xepTBbl. HWM B 3asBNneHumn MepwTteiHa, HU rae-
nnbo eweé HeT HMKAKUX YNOMMHAHWIK O TOM, YTO ABWUraTeslb OCTaHaBnuBancs. EanHcTBeHHOe
ynoMuHaHue o npobnemax c AaBuraTtesieM — 3TO TO, 4TO Tr-Hy XekeHxonbTy 6yato 6bl
noHagobwnocb ABa C JMWHWMM Yaca ANs 3anycka JABuraTtesns, BO BpeMsl KOTOpPbIX AN
BbXMBaHMS xepTB noTpeboBanocb 6bl MHOXECTBO Lenen ans NocTynjieHns Bo3ayxa B rasoBylo
kamepy. W3 3asBneHus [lepwTterHa O6yaeT BMNOJSIHE PE30OHHO 3akKuuMTb (HACKONBKO 3TO
BO3MOXHO MpW TakoOM 3asaBfieHun!), 4Tto BCe 32 MWHYTbl rasaumu gsuratenb pabotan 6e30
BCAKMX Npo6neM, CBA3aHHbIX C OTCYTCTBMEM BO34yXa WMAM KaKUMU-TO APYrMMW MPUYMHaMMW.
NHaue roBops, Aaxe aprymMeHT O peuupKynsumMm He COOTBETCTBYEeT HM OAHOMY U3 CueHapueB
AV3eNbHON ra3oBOM KaMepbl, COCTaB/IEHHbIX [epTENHOM UK KeM-NMbo eLué.

8.5. Hanb6osniee BepoATHbIA MOHTAXX AU3ens AN MaccoBoro y6mmncrea

Ecnn 4denosek He wuMeeT rNybOKMX 3HAHMM 06 OCHOBHbBIX XapaKTEPUCTUKAX AU3eNbHbIX
ABuratenen, To 6eCXMTPOCTHbIA MeToh, CKOpee BCero MNpuxoasilmii Ha yM, 3ak/jlo4daeTcss B
cnenyowem: NpocTo B35Tb U YCTAaHOBUTb AM3ENbHbIN MPY30BUK MM TaHK T-34 CHapyXwu 3aaHus
C ra3oBbIMM KaMepaMu W HamnpaBuTb BbIXJIOM B ra3oByH KaMepy, He npwuiaras npu 3TOM Ha
ABuratenb Kakom-nnbo Harpysku. NopobHoro poga npoueaypa, HECOMHeHHO, aosena 6bl Ao
6enoro kaneHus nbyto rpynny HaMmedeHHbIX XXepTB, HO NMpu 3TOM Bbi3Basa 6bl y HUX He 6onee
yeM rosioBHyw 60nb. MNMpuuém ronosHas 6onb 6bina 6bl pe3ynbTaToM CMpaga, WyMa U gbiMa, HO
YXX TOYHO He YyrapHoro rasa u/unum OoTCyTCTBUS Kucnopoga. lMopobHbli MeTod coBeplleHus
MaccoBoro ybuinctea notepnen 6bl NOSHbINA Kpax.

Ona Toro 4ytobbl Kakon-nnMbo MoHTaxk amsens 6bin xoTa 6bl MMHMManNbHO 3ddeKTuBeH ans
coBeplieHna MaccoBoro ybuincrea, noTpeboBanacb 6bl uenas KoMaHaa o4el, HeBeposTHO
XOPOLUO 3HAKLWMX, YTO U KaK HYXHO AenaTtb. OHWM AO/MKHbI 6blM 6bITb XOPOLLIO OCBEAOMJIEHBI O
KPMBbIX BbIAENEHUST YrapHOro rasa MW Kucaopoda Ansi UX OTAeNbHO B3SATOro ABurartens.
NHdpopMmauma nopobHoOro popa, HaBEpHO, pJa)Xe Ha CerogHsaWHUMA [eHb He W3BeCTHa
60NbLINHCTBY MHXXEHepOoB. MPOeKTUPOBLLMKM Fra30BON KaMepbl AO/KHbI bbln Takxke ymeTb nbo

1) npuknagbiBaTb M yAepXUBaTb Harpy3Ky Ha UX ABUraTenb, NMpeBblakowyo 3/4 oT NOMHOM
HarpysKu, NOCKOJIbKY MeHbLUen Harpy3ku 6b1s10 6bl MONPOCTY HEAOCTATO4YHO, b0

2) KOMbMHMpoOBaTb OrpaHUYEHHbLIN MPUTOK BO3AayXa C 6onee HM3KOW CTEMeHbl Harpysku
ABuratens ons AOCTUXXEHUsS Takoro xe addekTa.

Ecnn 6bl OHW neperpy3vnu asuratenb WA 3afencrtBoBanu Obl €ro C/AWMWKOM AOATr0 MNpu
MOJIHOM Harpyske unm 6nmskon k nocnegHen (cebiwe 80% OT MOMHOM HArpysku, Kak npaBuo,
CYMTaETCs OnacHolh AN HenpepbiBHOW paboTbl), TO MOCAe KaXAoW rasaumm UM npuwnocb 6bl
NpPOM3BOAMTL KanuTasibHbI PEMOHT M, BO3MOXHO, Aa)XXe MEHATb ABUraTeNb — U3-3a 3aCOPEHUs U
NoBpEeXAEHWNI OT AblMa, UCXoaawero u3 asuratens. Tonbko Ans Toro, 4ytobbl NpocTo cobpath u
CMOHTMpOBaTb Heobxoammoe obopyaoBaHue, BkAo4Yas obopyaoBaHMe A8 MNPUIOXKEHUS W
ynpaBieHnsl WUCKYCCTBEHHOW Harpyskoin, mnoTtpeboBanocb O6bl KpynHoe npegnpusatne ¢
NCNOSIb30BaHMEM  OMblTa  KBaNMMUUMPOBAHHbLIX WHXEHEpOB, a He npocTo 0b6blYHbIX
aBToMexaHukoB. Ecnun 6bl auratenb (550 n. c.!) 6bln CMOHTUMpPOBAH Ha MOJy 34aHUs, TO 3TO
notpebosano 6bl Hagnexawumn dyHOaMeHT M crneunanbHble Mepbl NpPefoCTOPOXHOCTU AMs
nsonaumnm smbpaumin, Bo nsbexaHue paspana 34aHus.

Ho TyT BO3HMKaET crieayowWwnii BONpPoOC: ecun onpeaenéHHbie noamn 6bisin 4OCTaTOYHO YMHbI U
n3obpertatencHbl, 4Tobbl 3HaATb M caenatb BCE Heobxogmmoe Ansa nonydeHus paboTtatowen
AV3EeNnbHON rasoBol Kamepbl, TO 3a4eM Toraa MM Hy>XHO 6bl1I0 MCMONb30BaTh B NEPBYO oyepeab
MMEHHO Au3enbHblli ABUratenb? 3a BCe CTapaHuMs OHW nony4dmnan 6bl cpegHtol 3pheKTUBHYO
KOHLLEHTpauuo yrapHoro rasa B MeHee yeMm 0,4 npoueHTa no o6béEMy, a kucriopoga — 6onee 4
MpoOLEHTOB N0 06BbEMY, UTO, BEPOATHO, noTpeboBano 6bl 605ee ABYX 4acoB ANA KaX[A0W Ka3HMW.
O6bluHbIN 6eH3MHOBBLIN ABuraTesb 6e30 BCAKUX crneunanbHblX NpUcnocobneHnmn c NérkocTbio
Aan 6bl MM B aecsATb pa3 6osblle yrapHoOro rasa B pexume XO/I0CTOr0 xoaa, Hexenwn nobol
COMNOCTaBMMbIN MO pa3MepaMm Au3enb Npu NOAHOM Harpy3ke. O6bIYHbIN 6EeH3NHOBbLIN ABUraTenb
6e3 Tpyaa gan 6bl MM 7 MPOLEHTOB yrapHOro rasa no o6bLéMy n MeHee 1 npoueHTa KMcaopoaa
no o6bémy. A ecnu 6bl OHM pasnaannn kapbropaTop, To cMorau 6bl NoayunTb 4o 12% yrapHoro
rasa no 06bLEMy — M 3TO NPOCTbIM MOBOPOTOM OAHOrMO0 MasieHbKOro BWHTA, @ MMEHHO BMWHTA
perynmpoBKM XONOCTOro xoaa. CpaBHMBas ABa AaHHbIX Tuna ABuWratenen, kKorga M TOT, U
Apyron paboTtatoT nmMbo B pexmme XOJIOCTOro xoaa, Mbo npu MOSIHOW Harpyske, pasHuua ewwé
6onee BneuatTnswwa. Ha xono0CcTtoM xody waM Npwu NErkon Harpyske 06blyHbli 6EeH3UMHOBbLIN
Asuratenb 6e30 BCAKMX cneuuvanbHbiX NpucrnocobnenHnin ¢ Nérkoctbto Aan 6bl B CTO C AULWHUM
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pa3 6osblie yrapHoro rasa, Hexesnn nobor conocTaBuUMbI Mo pasMepam gmsersb.

O6bmMaH cTaHoBUTCA ewé 6onee oyeBMAHbIM, KOraa BbICHSAETCS, 4TO HeMuaMm 6blin nerko
OOCTYMHbI FOpasgo JyyllMe WCTOMHWMKW YrapHOro rasa — jgaxe nyduwue, 4yeMm OeH3MHOBble
asuratenun. N aTm NCTOYHUKM He TpeboBann HM AN3eNbHOro Tonanea, HU 6eH3MHa.

9. MonMUNNNOHA reHepaTopoB SAA0OBUTOIO ra3a Ha Konécax,
HU pa3y He NPUMEHSBLUNXCA AJI1 MAaCCOBbIX YGMACTB

Bo Bpemsi Btopoii MmpoBoi BOWHbI 60AbLIKMHCTBO €BPOMENCKUX CTPaH ANsi HEBOEHHbIX
TPAHCMOPTHbIX NEPEBO30K MPUMEHSNN aBTOMObBMNM, MCnonb3oBaBlLMe He 6EH3MH U He An3ensb,
a cropeBllee TBEpAOe roptodee, Takoe KaK [AepeBO, KOKC WAM KaMeHHbl yrosab. CHavana
TBépAOe ropto4yee (B OCHOBHOM, AepeBO) MpeBpawanocb B CMeCb rOpHYMX rasoB NYyTEM
CKUraHma B reHepaTope, YCTaHOBJ/IEHHOM, KaK MpaBwioO, B 3aAHel 4yacTu aBTomMobuns. 3aTem
rasbl BbIBOAWINCbL M3 reHepaTopa Mo BcacbiBatoweln Tpybe, ycTaHOBAEHHOM nog aBToMobunem,
n cropann B MoanduuMpoBaHHOM 6EH3MHOBOM WNWN AW3ENbHOM ABUratene, pacnosiOXeHHOM B
nepeaHen 4yactu aBToMobunsa. MNMpomsBoaMMbIN TakMM 06pa3oM roprunii ras Bcerga coaepxasn
oT 18 go 35 npoueHToB yrapHoro rasa no o6bémy. Bbixnon gsuratenein, paboTaBliMX Ha TakoM
reHepaTOpHOM rase, HuUKorga He cogepxan 6onee 0,3% yrapHoro ra3a no o6bE&My, MOCKOJIbKY
NOYTWM BECb YrapHblii ra3 pacxonoBascsi BHyTpu asuratena[81].

Puc. 8. TunnyHbIfi ra3oBbidi pyproH, nepBoHa4yasibHO — 06bIYHbIM aBTObyC,
Broc/1e4CTBmnY OCHaLEHHbIN ra3oreHepaTtopom v gsuratesnem ¢pupmsl 3aypep[82].

B HEMeLKOA3bIYHbIX CTpaHax EBponbl Takune aBTOMO6UIN Ha3blBaNMCh
«reHepaTopraspareHamMn» WM NPOCTO <«rasBareHamm». Ecinm oHM paboTann Ha cropeslueM
aepese (a Takux 6b1710 60NBWNHCTBO), TO OHWM TakKXe Ha3blBalNUCb «XOfbLira3BareHamMm», 4YTo B
bykBa/sibHOM MepeBoAe O3Ha4yaeT «ApeBecHble rasoBble (PYpProHbli». B aHrM0s3bl4HbIX CTpaHax
Takme aBTOMOGMAKW, KakK MpaBwWIO, Ha3blBaJIMCb <«ra3oreHepaToOpHbIMWM  aBTOMOOMAAMU>»
(«producer gas vehicles»). OgHako He MeHee MoAXoAsiLLEeM Ha3BaHWEM AN HUX 6blno 6bl 1
«aBTOMOBMNM Ha S40BMTOM rase» — Mo TOW MPOCTOM MpUYMHE, YTO BbipabaTbiBaeMblil UMW ras
6bin kKpanHe s40BuTbIM. PaboTta aTux aBToMobunen tpebosana ocobbix Mep NpenoCTOPOXKHOCTH,
a TaKXe COTEH TbICY BOAUTENEH — CneunanbHO 06yYeHHbIX U 0406pEHHbIX MPaBUTENbLCTBOM, —
KOTOpblE KaxXAbli A€Hb BOAWAN 3T aBTOMOGM/IM MO BCEM OKKYMNUPOBAaHHOM HeMUaMu
EBpone[83].

Kaxabin BOAMTENb ras3oreHepaTopHoOro asToMobuna ob6s3aH 6bi1 3HATb M cobnoaaTb
cnepytouwme npasuna TeXHMKN 6e30nacHOCTM U AepxXaTb UX No4 pyKon B aBToMobune:

«TlMpaBuna TexHMKn 6e30NacHOCTU AJiIA ra3oreHepaTtopHbIX aBTOMO6unen
oT 28 Hos16ps 1942 r.

a3 oT rasoreHepaTtopa coaepXuT Ao 35% yrapHoro raza (CO). YrapHbin ra3 MoXeT ObiTb
CMepTeNnbHbIM MNpu BAbIXaHUM Npu KoHueHTpaumax oT 0,1% wu Bblwe. BBuay 3TOro — B
0CO6EHHOCTMN, NpU 3anycke 3aXxuraHuvs uanm BO BpeMs [o03anpaBKu — CyLeCcTByeT ONnacHOCTb
oTpaBneHusn!

MponsBognTe NyCcK U 03anpaBKy radoreHepartopa TO/bKO Ha OTKPbITOM Bo3ayxe! He cronite
ponro 6e3 Heo6xoAMMOCTM BO3M€ BbIMYCKHOrO OTBEPCTUS BeHTUnsATopa. He BknrouauTte
ABUratenu B rapaxax.

O6s3aTenbCcTBa AUCNeTYEepa U BoAUTeNs:
Bce nuua, paboTtawume c rasoreHepatopamu, 06sa3aHbl 3HaTb U cobnAaTb Heo6xoaUMYIO
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mMeTtoauky ansa 6esonacHor u npaBwuabHOM paboTbl. WMHCTpyKUMM MO 3KCnjayataumm OT
N3roTOBUTENS AOJKHbI CTpOro cobniogaTbCs M XpaHUTbCA BHYTPM aBTOMOOGMAS B AOCTYMHOM
mMecTe. KpoMe TOro, AaHHble npaBuaa TexXHMKM 6e30MacHOCTM AOKHbI XPaHUTBCS BMeCTe C
AOKYMEHTaMM Ha aBTOMOOGW/b AN KaXA0ro rasoreHepaTopHoro aBtoMobumnsa»[84] (BblaeneHo B

opuruHane).

Yxe nepBble ABa NpeanoXeHUs AaHHbIX NpaBu TEXHUKKM 6e30MacHOCTN CO0bLWaloT KaXaoMy
BoaMTento aBa Haubonee BaxHbIX (akTa, KOTOpble €My HYXHO 3HaTb, €C/M OH Xenaer
COBEpPLWNTb MaccoBoe ybuincTBo. eHepaTopHbIA ras — 3TO S40BUTbLIN, OoTpaBnswowmnn ras! Bce
rasoreHepaTopHble aBToMobunu 6binun, No CyTn Aena, caMoXoAHbIMW reHepaTtopaMu rasa. Camo
TOMMBO 6bI10 OTPABASAIOLWMM ra3oM.

Puc. 9. ABTomobub 3aypep BT 4500 c razoreHepatopom[85].
Cx0xxnit rpy30BUK Mapkn 3aypep siKobbl NpuMeHsICs 4715
maccoBbix youictB B Kysibmxoge/XesnbMHO, npndémM ripyn rnomMoLymn
He reHepaTopHoro, a BbixsonHoro (!) raza[86].

Puc. 10. CtaHaapTHbIVi ra30reHepaTopHbIi
rpy3oBuk Austro-Fiat 4 D 90 A[85].

Fod. s Inge. "W Olerliey,
Abb. 1. Saurer 5 BHw. mit Holzgasantrich.

Puc. 11. Ewyé oaqnH HeEMELKNI ra3oreHepaTopHbIn
rpy30BuK Mapku 3aypep BpeMEH BOKHbI (Mogesb 5BHw).

Xnpgkoe TomnMBO p[O/MKHO 6bino cbeperatbCcs AN apMumu  Besde, rae TOoNbKo 6bin1o
BO3MOXHO — MO KpalHen Mepe, Ha BpeMsi BOWHbl. MHTepec, kKoTopbin nposBnsan cam Aponbd
MMTnep, AOKa3blBAETCs ero 3aMedaHusiMU, CAENaHHbIMM Ha BbICTaBKE TSXKENbIX FPy30BUKOB
KoMnaHum Mepcepec-beHy ¢ rasoreHepatopamu, paboTaBWKMMKM Ha APEBECHOM yrne:
«ABTOMO6MAM AAHHOrO TUMa COXpaHAT cBoe ocoboe 3HauyeHne W nocne BOMHbI, MOCKOJSIbKY MNpu
HblHELWHEM KypCe Ha MOBbILWEHHYIO MEeXaHW3auMio Yy Hac HMKoraa He 6yaeT M3NULIKOB XWAKOro
TOonMBa U Mbl 6yaem Bceraa 3aBuceTb OT MMNoOpTa. TakMM o6pa3oM, AOMOAHUTENbHOE bBbiTOBOE
TOMAMBO MPUHOCUT NOJSb3Y HaWEeN HauMOHaNbHOM 3KOHOMKKe»[87].

Yxe K oceHun 1941 roga B [epMaHUM M Ha KOHTPOJIMPYEMbIX €10 TEPPUTOPUSX UMENOCb B
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ynotpebneHun okono 150 ThicAaY rasoreHepaTtopHbiXx aBTomobunei. [lpeobpasoBaHue
CYLLEeCTBYIOLINX aBTOMALWIWH B ra3oreHepaTtopHble exeMecs4yHo cbeperano okosno 45 mmnnnoHos
AuTpoB  Xuakoro Tonnmea. LUenbio 6bin0  «cbepeub Kaxayw Kanawo  TonamBa  ANs
BepmaxTa»[88]. K KOHUYy BOWHbl HeMUbl nOCTaBWAM Ha cnyxby cBbiwe 500 TbICAY
rasoreHepaTopHbIX aBToMobumnen[89].

30 mas 1942 ropa penxcMmapwan FepuHr oTkpbia LleHTpanbHYyl0 reHepaTopHY KaHUenspuio
ONs CBOEro 4eTbipéxsieTHero njaHa: <«...4Nns yBelIun4yeHuss npousBoACTBa reHepaTopoB, AN
onpegeneHns HOBbIX TUMOB Ha OCHOBE HbIHELWHEN cuTyauuu C TOMAMBOM, ANsl Pa3BUTUS HOBbIX
BWAOB TBEpPAOro TOMAMBa AN MCMNONb30BaHUSA B reHepaTopax M AN pas3BUTUA MNOAXOASALLMX
NpoLeccoB A/ U3roTOB/IEHUS U HU3KOTeMNepaTypHON KapboHuM3aunm u T1.4.»[90]

FepuHr 3aaBun: «5 roBopro O NOSICHEHUSAX B MOEM BbIWEYNOMSAHYTOM AeKpeTe, OTHOCUTESbHO
HeobX0AMMOCTM KaK MOXHO CKopee caenaTtb 'epMaHuio, a TakxkKe OKKYMNMPOBaHHbIE TeppUTOpPUU
N NOAYMHEHHbIE 3eM/M, B 3HAYUTESIbHOM CTEeNeHM He3aBUCALWMMU OT XWAKOro Tonsmea. 4
nonpocun 6bl Bac 3HEPrMYHO noaaepxaTtb ycunmsa LleHTpanbHOW KOHTOPblI NYTEM MOBbILWEHHOMO
NpUMeHeHMs reHepaTopoB»[91].

Iimhep; Denernioren
wuiden Fgale om lculen-

den fard hergosielll,

Viele tavsend Anicgen
veslussen monatlich dis
Werke o ew'modermzte
Einriciiuogen besis Qo
litdisgrlicil garpnlie:nn

IMBERT:GENCRATOREN GESELLSCHAFT MBH: KOLN

Puc. 12. ImbepT-reHepatop 6bi/1 caMbiM pacripoCTpaHEHHbIM
raszoreHepaTtopom B TpeTbeM perixe. 34ech 3ane4yaT/ieHO ero MaccoBoe
pomn3BoACTBO Ha c6opoYHOM KoHBeviepe B KénbHe, 1943 r.[92]

BonHa BCE npoposmkanacb, U nepexon Ha TBépaoe roptouvee crtaHoBuca BCE 6onee n 6onee
CPOYHbIM. 22 cCceHTabpsa 1942 roma penxcMuHuctp Lineep, A[encrBys B  KayecTse
yNOJIHOMOYEHHOro Mo JAesaMm npoumssBoacTBa BoopyxeHus (GBRist), nmognucan npukas o
nepeobopynoBaHNM BCEX CpeAHUX U TSHKENbIX aBToOMobunen, B TOM 4ucie aBTobycoB, Ha Bcex
OKKYMunpoBaHHbIX FepMmaHuen Tepputopmuax[93]. lNog cnycrts, 13 ceHTabpa 1943 roga, 31O Xe
BEJOMCTBO BHECN0 MOMpaBKy K CBOEM pe30sitounm, COrlacHO KOTOPOM WCKAKYaanucb BCe
npusunernn. OTHbIHE CTAHOBUNOCb 06s3aTenbHbIM U nepeobopyaoBaHMeE BCEX FPaxXAAHCKUX
aBTomobunein, B TOM 4uC/ie Jaxe cambliXx Manbix aBToMobunen[94]. MNMocne BOWHLI, B AJIMHHOM
OTYETE O HeMeuKkon gobbiye HedTU, opraH crpartermyeckux 6ombapamposok CLUA 3asBuni, 4TO
[aXKe HeKOoTopble M3 Ay4dlux Hemeukux TaHkoB, 50 wTyk KoponeBckux Turpos, pabotanu Ha
reHepaTOPHOM rase nepej cambiM KOHLIOM BOMHbI[95].

OrpoMHoe KOSIMYEeCTBO ra3oreHepaTopHbiX aBToOMOOMNEen M pBeHWe, C KOTOPbIM HeMUbl
paspabaTtbiBanM HOBble Moaenu aBToMob6Mnen u HOBble MPUMEHEHUS ra3oreHepaTopHOM
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TEXHONOMMM (YTO COBEPLUEHHO OTYETAMBO BMAHO M3 MX aBTOMOOWIIbHOW NUTepaTypbl BPeMEH
BOMHbI), nogpbiBaeT BCK Teopuio xonokocta. Ecnm 6bl HeMubl korga-nnbo HamepeBasaucCb
coBeplwaTb MaccoBble ybuincTBa MNpM MNOMOLWM YrapHOro rasa, TO OHM YX TOYHO cTanu O6bl
NCNoSb30BaTb 3TY BEJIMKOJMIENMHYIO ra30reHepaTopHylo TEXHONOruto, eweé 3afonro A0 MOnbITOK
NPUMEHNTb TaKoe MAMOTCKOE CPeACTBO KaK AM3eNbHbIn Bbixnon. M 31o 6bl oTAanyHo paboTtano!

DXMaH UM OCTajlbHble  «3KCMepTbl MO  TPAHCNOPTUMPOBKE», 3aA€lCTBOBaHHblE B
«OKOHYaTe/IbHOM peLleHnn eBpeNCKOoro Bompoca» (AeACTBUTENbHO $BASBLUMMCS, r/1aBHbIM
obpa3oM, TpaHCNOpPTHOW 3agadveit), HEMNpPeMEHHO AO/KHblI OblIM MpekpacHo 3HaTb 06 3Tux
aBToMobunAx. Ecnnm 6bl Yy HMX UMMencs XOTb KaKOWM-TO OMbIT, OHW TakxXe 3Haanm 6bl M o
HEKOTOPbIX YHMKaNbHbIX BO3MOXHOCTAX 3TUX aBToMobunen. Hanpumep, Kaxabli reHepaTtop
MMeNn MyCKOBOW BEHTWUSATOP, MPUBOAUBLUUICS B AencTBue nnbo MaseHbKUM 31eKTPOMOTOPOM,
nmbo npocto pykoi. [axe pebéHok cMor 6bl MOACOEANHUTD LWAAHT Man Tpyby K BbIXJ1I0MYy 3TOrO
BEHTMNATOpPA, ANa Toro 4yTtobbl HampaBuTb OTpaBAsilOWMIA ra3 B awbon nogsan, 6apak uau
TIOPEMHYIO KaMepy. OgHaKo BO BCen O06LWIMPHON nuTepaType No XOA0KOCTY HET gaxe HaMéka Ha
NoAo6HY0 TEXHOOMUIO.

Camoe nobonbITHOE COCTOMT B TOM, YTO 3Ta rasoreHepaTopHas TEXHOMOrMs AEeNCTBUTENbHO
npuMeHsanacb AN rasauum - Kpbic M Apyrux Bpeautenei. CornacHo nuTepaTtype
34paBooxpaHeHus TpeTbero perixa, rasoreHepaTtopHoe obopyaoBaHue oT ¢upMbl HoxT-IbeMmca
ANs TpaBnu KpbiC 6bIJ10 «BecbMa pacnpocTpaHeHo»[96]. U npu 3TOM HWKTO He nogyman o
NMPUMEHEHUN 3TOM OYEBUAHON, MPAKTUYHON, 3P DEKTUBHOM, NMPOCTON U AEWEBOW TEXHONOMMM Ha
nasax — xots 6bl Ha eBpesiX, KOTOpble MHOr4a CpaBHMBAaNMCb C KpbiCaMW, Kak B (unbMme
«BeuHblh xung» («Der Ewige Jude»). lNMoxoxxe, HauMoOHan-coLMaANUCTbl, CpaBHMBas €BpeeB C
KpblCaMu, BOBCE He 6blIN TaK AbSBONIbCKU YMHbI, KaK YTBEPXAAKT SKCTEPMUHUCTI.

10. AAinsenbHblie pyproHbl A4S MACCOBbIX Y6GMNCTB?
10.1. NMpoucxorkaeHne an3enbHON UCTOPUUN

[a3oreHepaTopHble aBToOMOBMAM ©n  «ras3oBble  QyproHbl»  («aywerybkm»),  skobebl
NpUMEHSBLUNECS OJ19 MACCOBbIX YOMIACTB B XeNbMHO, a TakXe aillH3aurpynnamum B Poccumn, — ato
HE OAHO M TO X, HEeCMOTpPsA Ha TO, YTO B HEMeLKOM SA3blke TepMWHbl ANs 3TUX ABYX TWUMOB
aBTomobuneln coBnagalT [TaK Xe Kak W B PYCCKOM — npuM. nep.]. CornacHo BCeM
«CBUAETEeNbCTBaM», CMEPTOHOCHbIE «AyLlerybkmn» 6binn 06blYHbIMU TAXENBIMWM aBTOMOOUASIMY,
yen Bbixjaon (4Yawe Bcero oT Ausens, paboTaBlieM BXOJSIOCTYH) CTAaHOBWJCHA NE€TaNbHbIM rasom.
UcTtopna c «pywerybkamm» OCHOBbIBAeTCsl, Mpexae BCero, Ha CTPaHHOM [OOKYMeHTe C
HiopHb6eprckoro npouecca, M3BECTHOM Kak «PS-501» mn gaBnawowmmcs, rno BCEN BUAUMOCTH,
danblWMBKOM, OCHOBAHHOW Ha HeAOCTYNMHOM K 6e306uaHOM nmcbMe yHTepwTypMmdtopepa CC
Bekkepa obepuwtypMmbaHdtopepepy CC BanbTepy Payddy, B kKoTopom Bekkep 3anpocun Bce
nonHonpmBogHble aBToMobunu Ans Toro, 4tobbl OH MOr nerye nepeaBuraTbCs MO TPSA3HbIM
COBETCKMM goporaM. [IMCbMO COBETyeT BHECTM WUu3MeHeHus B S-aBToMobunb[97]. TekcT
HeLOCTYMHOro opurnHana, noxoxe, 6biI1 NepenMcaH C HEKOTOPbIMU U3MEHEHUSMU ANS NMpuaaydn
eMy 3noBewero 3HadeHus. CyllecTBYeT HECKO/IbKO pasfiMyHbiX BEPCUMA I3TOr0 «AOKYMEHTa»,
KoTopble 6blIM NOABEPrHYTbl KPUTMUYECKOMY aHanm3y B KHure «Pas3bop xonokocTta» B rnase,
HanucaHHol MHrpmna BekkepT (cTp. 215-241).

3asBneHns 0 AusenbHblX youicrteax, no-smagmmomMy, 6epyT Hauyano B COBETCKOW mponaraHae
cepeauHbl 1943 roga. YyTtb paHee, B anpene 1943 roga, obHapyXeHHOEe HEMUAMWU MaccoBoOe
3aXOpOHEeHMe TbICAY MONbCKUX oduuepoB B KaTblHM BbICTAaBMIO COBETOB KakK 6e3)XanoCTHbIX
MaccoBbiX Yybuil. HeMubl OTKPbITO NPUrNacuan  U3BECTHbIX MeXAYHapoAHbIX cyaebHo-
MeAMUMHCKNX SKCNEpPTOB (Aa)e U3 BpaXeckmx CTpaH!) ans TwartenbHoro nsydenums xxeprts[98].

YT06bl OTOMCTUTL HEMUAM 3a NpoBan B KaTblHN, HECKOJIbKO MecsiLeB CNyCTs COBETbl MpoBenu
nokasHble cyaebHble npoueccbl B XapbkoBe M KpacHogape. Bo BpemMs 3Tux npoueccos
HECKONIbKO  He3aJauIMBbiX  HEMEeLKMX  BOEHHOMMNEHHbIX  caenanm  COOTBETCTBYlOLME
«npu3HaHusa». CoBeTbl, OAHAKO, He AONYCTUAW K npeanosiaraeMbiM MectaM MacCoBbIX YOUNCTB
HMKOro m3 3apybexHbiX 3kcrnepTtoB. CoBeTbl 06BUHWMAW HEMUEB B TOM, 4YTO OHW OTBO3UIU
rpaXKAaHCKMX UL B CENbCKYHD MECTHOCTb B  AM3esbHbIX py30BMKax, nMocse 4ero
OCTaHaBAuBanwu rpy3osmkn n 6yato 6bl HanpasAs M BHYTPb BbIXJ1I0N OT AM3ESbHOrO ABUraTens,
OT Yero NAn BCKOpe yMuUpanu.
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Bild 8. Kromag:Holzgaskleingencrator
Type . K*

Puc. 13. Hemeukuit ra3oreHepatop BpeEMEH BOMHbI,
M3roTOBJ/IEHHBbIN pupmosi Kpomar

Mo aTOMYy cueHapuio gu3enbHble agBuraTenu 4osxHbl 6bi1M paboTaTe 630 BCAKOW HAarpysku m
B pexume 6bICTpOro Manoro rasa, B CaMOM XyAleMm cnydae. B Takmx yCnoBusX KOHLEHTpaumu
yrapHoro rasa c ropem noroJsiam Bbi3Bann 6bl y ntogen ronoBHy 601b 3a nosvaca 3KCno3nLmu.

YTBepxaaetcsi, 6yaTo HEKOTOpbIE U3 3TUX FPY30BMKOB MpPoM3BOoaMInNCb pupmon 3aypep[86].
3abaBHas 4acTtb 3TOM 6HacHM cocToMT B TOM, 4YTO e€Wé [0 BOWMHbLI 3aypep SABASCA
npoussoauTenem, noxanym, cambix Aydwmnx n apdeKTUBHbIX razoreHepaToOpHbIX aBToOMobunen
BO BCEM Mupe. Bo Bpems BOMHbI 3Ta LWBeMUApPCKO-aBCcTpuinckas dupMa npoaoskana
yAepXuBaTb TEXHONOrM4yeckoe nepBeHCTBO Hagp Mepcepnecom, Onenem n ®opaoM, KOTopble Npwu
3TOM NpOU3BOAMIM HAMHOro 6o0nblle ra3oreHepaTopHbIX aBToMObunein[99]. dupma 3aypep
N3roToBusia BO BpeMsi BOWMHbI B BeHe cBbiwe 6.000 aBTOMO6WMIEN, BOALLWMHCTBO M3 KOTOPbIX
(ecnn He BCe) uMenn rasoreHepaTopbl U Au3enbHble auratenn. MNpocTto Heneno BepuTb B TO,
UYTO 4YenoBeK Aaxe C MUHUMYMOM TeXHWYEeCKMX 3HaHUN CTaHeT MCrnonb3oBaTb AN ybuincrtea
BbIX/10M OT 3TUX FPY30BMKOB, B TO BpeMs Kak CamMO TOM/IMBO 6bIN10 B ThiCAYM pa3 CMEPTOHOCHEN!

Tenecepuan, caenaHHbli BO BpeMsa pa3Bana CoBetckoro Cow3a W NOKa3aHHbIA B
CoegnHéHHbIx LWTatax B 1993 rogy, ryboko NpPOHWMK B COBETCKME WCTOKM CKa3KM O
aywerybkax. DTOT 4eTbIpEXCEPUMHbIA cepuan Ha3sbiBasca «YygoBuile — KpoOBaBbii MOPTpPET
CranuHa». Bo BTOpOM cepun noa HasBaHueM «CTaniMHCKas CeKpeTHas noauums», B OAHOM U3
cueH ocduuep Kb AnekcaHgp MuxainnoB 3asBU, 4TO rasosblie pyproHbl 6buin n3obpeteHol B
MockBe HekuM Ucaem [daBupoBmyeM beproMm (HUMKakmx poACTBEHHbIX CBS3ei C aBTOPOM AaHHOM
ctratbn!) M Hadanu nNpuUMEHATBCS eWwé 3a HEeCKONbKO JieT A0 Havana BoWHbl. CornacHo
MunxannoBy, OHW MOIN MOCAYXUTb Mogenbik ans rutneposckux CC wm lectano. [u3enbHble
ABUraTtenn He YMNOMMHANUCb. DTO OObBbSCHSAETCS TeM, 4YTO BCe [AOBOEHHble T[py30BUMKW B
CosetckoMm Coto3e MMenu UCKIUYnTeNnbHO 6eH3nHOBble ABUraTtenun. [u3enbHbiX aBuratenen He
CywecTBoBano, NOCKOJIbKY BCS TpaHcnopTHasa cuctema CCCP 6bina ocHoBaHa Ha 6osiee paHHUX,
3anajHbiX TMNax ABuraTens, BpoAae Asuratenen komnaHumn dopa-moTtop. bonee yuem BepoOSATHO,
UYTO FOJIOC/IOBHbIE COBETCKME YTBEPXKAEHMS O ra30BbiX (PyproHax Ha CaMOM Jefie OCHOBbIBAOTCH
Ha COOGCTBEHHOW TEXHOSIOMMM MacCoBbiX YOWNCTB, K KOTOpPOM OHM nonpocTty aobasunum
Au3enbHble agBuratenu, ana Toro 4tobbl caenatb nx 6onee 3nosewmMn mn, npexae scero, 6onee
HEMELKUMMN.
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Puc. 14. Yeptéx razoreHepatopa OCTMapK.
B Hu>xkHEM 51€BOM yrily yKasaH TUMNYHbINA «BEHTUIsTop»[100]

UcTtopua ¢ Aaywerybkamm — 3TO nepenenka oOTAENbHbIX AOKYMEHTasbHbIX MaTepuanos,
OTHOCALNXCS K COBepleHHO 6e306MgHOMY MNpPUMEHEHUIO ra3oreHepaTopHbIX aBToMobunen -
pasyMeeTcs, noaKpennéHHass COOTBETCTBYIOWMMM MOKa3aHMSAMKU <«oueBmaueB». KVIMeHHO B
ncropum ¢ aywerybkamm moxet 6bITb SCHO BUAEH B MMHMATIOpPE MNPOLLEeCcC CO34aHns U 3BONOLUN
Muda 0 XO0I0KOCTe B LIeJIOM.

CaMoe paHHee ynoMmHaHMe O MaccoBoM ybuincTtBe B aywerybke, KOTOpoe s CMOIr HanTw,
AatupoBaHo utoneM 1943 roga, Korga Ha og4HOM M3 MOKa3HbIX npoueccosB «[paBga» coobwmna
O HEeCKOJIbKMX HeMeLKUX BOEHHOMJIEHHbIX, KOTopble sikobbl ybmBanu B KpacHoaape COBETCKMX
rpaxgaH npuv nomowm Aam3enbHblX (YproHoB [Mocneaylowme TeKCTbl siBAsieTcs o6paTHbIM
nepeBoAoM C aHIIMIACKOro — NpuM. nep.J:

«0OceHblo 1942 roga Hemubl HadanuM NPUMMeEHATb cneuunasbHo obopyaoBaHHble aBTOMO6MAN,
Npo3BaHHblE HaceneHnem «dbyproHamm-ybumnuamm», B Lensax YHUUTOXEHUS COBETCKUX FpaxaaH.

3TN «@yproHbi-ybuinubl» npeacraBnsin Cobon KpbiTbie NATU- UKW CEMUTOHHbIE TPY30BUKM
Cceporo uBeTa, C aAnsenbHbiMn asuratenamu»[101].

C 6onee nosgHero XapbKOBCKOro rnpouecca oT gekabps 1943 roga Mbl MMeeM criegytouiee
3aaBnieHne: <«@yproHbl MNOKPbITbl M3HYTPU OUMHKOBAHHbIM >XXEnes3oM W UMMeKT Cc3aau
repMeTuMYHble pasaBuXxHble aBepu. [lon OCHaWéH AepeBsSHHOW pewéTkon, noh KOTOpOW
npoxoaut Tpyba c oTBepctmaMn. DTa Tpyba coeauHeHa C BbixjionHon Tpy6oih asuratens.
BbIxnonHble rasbl AM3eNbHOro ABuratens, coAepXXaliMe BbICOKYH KOHUEHTpauuilo yrapHoro
rasa, nocTtynatT B Ky30B (yproHa, Bbi3biBass ObICTpoe OTpaBneHWe U yaylleHue Yy Nnaen,
3anepTbix B pyproHe»[102].

DneMeHTapHbiM (aKTOM $BNASETCS TO, UYTO AM3EsbHbIM BbIXJION HWUKOrAa He COAEPXWUT
«BbICOKY) KOHLIEHTpaumMio yrapHoro rasa».

B 6onee nosgHen nybnunkaumm ot gekabps 1943 roga nog HasBaHMeM «COBETCKME BOEHHbIE
OOKYMEHTbI», 0ony6sIMKOBaHHOM COBETCKMM TMOCOSbCTBOM B BalUWMHITOHE, MMeeTcss onucaHue
razoBoro ¢yproHa, Ha cTp. 172. CornacHo 3TOMy ONMCaHuIO, ABUratenb 6bln Mapkm «3ayep».

33



He cywecTtByeT HWMKaKoOW KOMMNaHWM Mo4 Ha3BaHMeEM <«3ayep», €CTb TOJ/IbKO 3HaMeHuTas
KOMMNaHus «3aypep», 0 KOTOpOl Wna pedb Bbiwe. CaoenaHHoe 34eCb YNOMUHAHME O KOMMaHuu
noa Ha3BaHMEM «3ayep» BecbMa CYLEeCTBEHHO, MOCKOJIbKY OHO MOSIBASIETCS BHOBb B Me4yanbHO
M3BECTHOM, danbluMBOM nNucbMe bekkepa Payddy m3 HwopHbeprckoro daina PS-501[103]. Mo
obwen owmnbke MOXHO C NErkocTbld pacno3HaTb paboty danbcudukaTtopoB. Hurae HeT Hu
OAHOro YNOMWHaHWS O TOM, YTO ABUraTenu 6binM 6EH3MHOBBLIMW — XOTS 3TO KakK pa3 umeno 6bl
CMbIC/T C TEXHUYECKOM TOYUKW 3PEHMUs, — TaK XK€ KaK HET YNOMWMHaHWIA O rasoreHepaTopHbIX
dyproHax, 4to Takxe umeno 6bl cMbicn (Aa ewé kakon!).

10.2. ®yproHbl s XesIbMHO

HanmeHee BaXHbIM W3 WeCTM npeanonaraemMbiX flarepen YHUUYTOXEHUS — MO KOJM4YecTBY
XepTB — sABNseTcsd XenbMHO. Kak 3TO HM CTpPaHHO, HO uCTOpMa C XenbMHO Mofb3yeTcs
NOCTOSHCTBOM Jaxe Cpean CKenTMKOB XO0A0KOoCTa. «J[lokasaTenbCcTBa» OCO6eHHO pacnsbiBYaThl
N COCTOSIT, B OCHOBHOM, W3 KOPOTKMX pacCKa3oB, MHOIME M3 KOTOPbIX OMUCbIBaOT CO6bITUS,
UMeBLUME MecTO YyXe nocne 13 ceHTsabps 1943 ropa, korga ntoboe MCNonb30BaHME XUAKOMO
TonnmBa (6EH3MHOBOro WINM AM3ENbHOr0) AN HEBOEHHbIX aBTOMobuien 6bI10  CTpoOro
3arnpeleHo, a B KadecTBe eOMHCTBEHHOro anbTepHaTMBHOro TonamBa Obll BOCTpeboBaH
reHepaTopHbIn ra3. Paccka3umkm HeM3MeHHO yTBepxaatT, byaTo BOAMTENb, nepen TeM Kak
OTApaBuUTbCA B NYTb C PYNnoOM >XepTB, 4UYTO-TO peryauMpoBas Mnoh MawuHOW (HW pasy He
YTOYHSIETCSH, YTO U KaK UMEHHO), 4Tobbl nMepeHanpaBuTb BbIX/0M OT ABuraTtens (An3esibHOro uam
6eH3MHOBOro — Ha Ball BKYC) BHYTpb (pyproHa ans ybuiictBa >»kepTs. [Nna rasoreHepaTopHbIX
aBTomobunen AnuTenbHbIN Npouecc 3anycka (nosyaca, Kak npaBwao), BKAKYAOWMMA
MHOXEeCTBO PeryiMpoBOK ra3soreHepatopa W pasfiuMyHbix Tpybok nop aBToMob6unew,
OencTBuTenbHo, Bcerga 6o HeobxogmMm, HO 3TO He 6bIIO cnpaBensnBoO M Ass aBToMobunen,
paboTaBWNX Ha XMUAKOM TOMN/INBE.

Bonee 4yeM BepoOATHO, 4UYTO HEKOTOpble <«CBUAETENN» AEeNCTBUTENIbHO BWUAENW npouecc
3anycka rasoreHepatopa W 3aTeM, MNocAe BOWHbl, NMPUYyKpPacuanm CBOM BOCMOMUHaHWUs, 4TObbI
NONYyYnTb 3/10BELYO0 KapTMHY. Ho caMbin 60nbluon A40oBOA4 NPOTMB paccka3oB nofobHoro poaa -
3TO TO, YTO MCMOJIb30BaHWE rPy30BUKOB (CPeaHMX M TSHKENbIX), WUCNonb3yrwmx nobon TMn
XMAKOro Tonavea, 66110 3anpeLleHo ewé 3a rog 4o 3T1oro, 22 ceHTsa6psa 1942 roga, MUHUCTPOM
LLineepoM; ™Manble aBTOMOOGWAM nognanwn nog 3TOT npukas roa cnycta (cM. naparpad 9).
HapywaTb 3aKOH paAn HEeCKO/bKMX MNPOLEHTOB YrapHoro rasa mu3 Bbixfiona 6eH3MHOBOro
aAsuratens (WA Xankux AoNen npoueHTa M3 BbiXAomna AM3eNbHOro ABuratens), B TO BpeMs Kak
TONMBO, Tpebyemoe 3aKOHOM, Obl10 ropa3fo CMepPTOHOCHEN, C/AUMLWLKOM Henemno. DTOro HMKoraa
He 6b1n10!

10.3. CnyuaiHble OTpaBJ/IeHNA reHepaTOpPHbIM rasom

FeHepaToOpHbIA ra3 — 3TO KpalHe S40BUTHIM ras, C coAepXaHuem yrapHoro rasa go 35
NPOLEHTOB. 3acC/y>XWBaloLWMX AOBEPUS CBUAETENbCTB O MpeayMbIl/IeHHbIX OTPaBleHUsAX ra3oMm
npy MOMOLLM rasoreHepaTopHbIX (YpProHOB HET, HO Cly4yaWHble, CMepTe/lbHble OTpaBJIEHUS,
HECOMHEHHO, Hepeako WMenn MecTo. IDTO 6bl10 NOYTU HeusbexHbIM CneacTBMeM Mpupoabl
NONYMWAZIMOHA ra3oreHepaTopHbiX (YProHoB, MNPOU3BOAMBLUMX COOCTBEHHbLIA YyrapHblii ras.
HecuacTHble cny4yam co cMepTefibHbiIM MCXOAOM OblnM Hem3beXkHbl, HauMHasa ewé C paHHero
NpUMEHeHnUsa 3TUX aBTOMO6WNen, M, HECOMHEHHO, Y4YaCTWINCb BO BpeMs BOMHbI. Bnpouew,
aBTOp He Haweén HWM OAHOro YMNOMMHAHUA O MPOUCLIECTBMSAX MOAOOHOro poaa B HeMeLKown
BOEHHOWN nuTepaType. OaHako B HeMeLKOn nutepaTtype, B TOM u4uciie B MNpaBuiax TeXHUKU
6e30MacHOCTU, SICHO FOBOPUTCS O CEPbE3HOM ONACHOCTU OT CNy4YanMHbIX OTPaBNEHWNIA U B3PbIBOB.

Camyto nmopasuTenbHyto U noapobHyto mHbOpMauMio 0 MHOXECTBE MeaMUMHCKMX npobnem,
NnOpoXAaaeMblX ra3oreHepaTOpHbIMM  aBTOMOGWASAMM, MOXHO HaAWTM B  CKaHAMHaBCKOWM
nocneBoeHHOM nuTepaTtype. K npuMepy, oTpaB/ieHUs reHepaTOpHbIM ra3oM 6biM Tak 4vacTbl B
Beunn, 4to AN nedeHUs XepTB OblM OTKPbITbI ABE Cheumann3npoBaHHble KAMHMKU[104].
Mocne 3aBepleHns BOMHbI WUCMNOJSIb30BaHME 3TUX aBTOMOOWMEN NWWb MNOCTENEeHHO MO0 Ha
cnag. B Havane 50-x ropoB B 3anagHoi epmaHum BCE ewé mMmenocb B ynotpebneHunm kak
MUHMMYM 20 TbiCa4Y Taknx aBTomobunen, a nx 6esonacHasa akcniayaTaums nNo-rnpexHeMy KpamHe
6ecnokonna megnkos[105].

11. AMnepuna, nocTpoeHHan Ha yrJje, Bo3ayxe u soage
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MOMMUMO TEXHONOMMM reHepaTopHOro rasa HeMubl WMMenn CcaMmMyl MNpoABUHYTYIO B MUpe
TexHosornto no rasndumkaumm yrnsa[106]. OgHuM M3 nepBbiX WaroB 6bs10 NOYYEHUE YrapHOro
rasa, KOTopbll 3aTeM, B CBOK o4epenb, Mor 6biTb MCNonb3oBaH NMbo kak Tonnmeo, NMbBO Kak
NMPOMEXYTOUHbIN Cbipbe€BON MaTepuan B CUHTe3e Apyrnx npoaykToB. Crneaytoulee 3asiB/ieHue,
cAenaHHoe rnocfie BOWMHblI OAHMM M3 KPYMNHEWLWMX SKCNEePTOB MO HEMELKOW MPOMbILLIEHHOCTH,
0AéT KpaTkoe onucaHue cuTyaumm: «lFepMaHMsl BOEHHOro0 BpeMeHM Obi1a  umMnepuen,
NOCTPOEHHOM Ha yrne, Bo3ayxe u Boge. 84,5% eé€ aBuMaumoHHOro tonsmea, 85% MOTOpPHOro
Tonnmea, ceBbiwe 99% Bcero kayudyka, 100% ob6orawéHHOM a30THOW KWUCNOTbl — OCHOBHOIO
BellecTBa A1 BCEX BOEHHbIX B3pbliBYaTbIX BewecTB — U 99% He MeHee BaXHOro MeTaHona
CUHTE3MPOBANICh M3 3TUX TPEX CbIPbEBbLIX MaTepuasioB... 3aBoAbl MO rasndukauMmn yrias, Ha
KOTOpPbIX Yrojlb MpeBpaliancsa B reHepaTopHbIA ras, O6buiM TEeNoM 3TOr0 MPOMbILWIEHHOrO
MexaHmsma»[107].

Bcneacteme msonaumm FepMaHMmM OT KPYMHbIX MCTOMHWMKOB HedTW M MPUPOAHOro Kayuyyka,
OHa eweé BOo BpeMs [lepBoM MWPOBOWM BOWMHbI peOpraHM3oBasia 3HAYMTENbHYK 4acCTb CBOEeW
NMPOMBIWNEHHOCTU ANs WUCMNOAb30BaHUA YrAs B KayecTBe 3aMeHuTens yrnesBoAopoAoB AN
NPOM3BOACTBA >KUAKONO CUHTETMYECKOro TOMAMBA, a TaKXe LWUMPOKOro acCopTUMEHTa
XMMUYECKNX BELEeCTB, B TOM 4UC/le CMHTETUYECKOro Kaydyka. Npu nomowm 3TOM TEXHONorum
Npou3BOAMINCE MUIIMOHbI TOHH YrapHOro rasa, KoTopbiX 6bIs10 605nee yeM AOCTaTOYHO AN
TOro, YTObbl HECKOJIBKO pa3 YHUUTOXUTb BCE HaceneHue EBponbl.

3aBoabl No rasuvdukaumm yras O6biInM  pacrnonoXeHbl BO BCEX MPOMbILW/IEHHbIX panoHax
FepmaHnn. OgHOM M3 3eMesib, MMEBLLUEN HECKONIbKO Takux 3aBooB, 6bina Cunesns, B KOTOpPOK
ns3obunmne yrna yxe 6onee cra nert ABASOCb OCHOBOW A8 MPOMbIWIEHHOCTN AAHHOW 3eMu.
O4HMM M3 CMNEe3CKMX MPOMBbIWNEHHbIX nNpeanpuatmin 6bin 3aBog WU. I ®apbeHa B OcBeHuuMe.
Hebonblwasa 4YacTb NMPOU3BOASLLErOCS TaM yrapHoro rasa morna 6biTb JIerko nepeHanpasseHa,
npv nomown Hebonbworo Tpybonposoaa, B OcBeHUMM-BbupkeHay, Hax0AMBLUMINCS BCEro b B
HEeCKONbKNX KnnoMeTpax nytn. OgHaKo HUKTO He yTBepxaaeT, uTo B OCBeHUMMeE AN MacCOBbIX
ybuncte korga-nnbo nNpuMeHsNCs yrapHbli ras, XxoTsa 3To 6bu1o 6bl ANs Hero wmaeanbHbIM
mMecTtoM. [nsa MaccoBbiX ybuiicte B OcBeHumMMe Hemubl 6yaTo 6bl NMPUMMEHSIN COBEpPLUEHHO
apyroe Beuwectso, LnknoH-5[108].
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12. OTroBopkn n MmetaMmop@do3bl CTOPOHHUKOB XOJIOKOCTa

[JBaguatb NeT Hasah B TeOPMW XONOKOCTa UMena MeCTo U3yMuTesibHas nomnbiTka o60hTn m
n3Bpatutb GaxkTbl. pynna w3 ABaguath 4YeTblpéX BeAyWUX MUPOBbIX <«uUccnegoBaTenemn»
XO0JI0KOCTa nonbiTasacb OTOPOCUTb AU3ENIbHYIO UCTOPUID, HE YNOMUHAs TUM ABUraTens BOBCE U
CCblNIasiCb TONIbKO Ha 6eH3nHOBble ABUraTenu. DTa nopasuTtesbHas MeTtamMopdo3a ciy4dumnacb B
KHuUre «HauwnoHan-coumanucTMyeckme Maccosble ybuiicTBa NpuM MNOMOLUM S A0BUTOrO rasa»,
Bblweawern B NepmaHmm B 1983 roay[109]. DTa KpalHe nNpeTeHUMOo3Has KHWUra onunueTBopsieT
cobon CoCTOSAHME XOSIOKOCTHOW MmdOoMaHMK Ha nepsyto nonoBmHy 80-x rogoB XX Beka u 6bina
pekoMmeHaoBaHa BceMupHbIM eBpelickuM koHrpeccom B JloHaoHe[110]. K npumepy, B rnase
«[Ba sapoBuTbix rasa» («Die Zwei Giftgase») pBaxabl MPUMBOAUTCS MONEKysipHas Macca
yrapHoro rasa W MHOXEeCTBO [ApYruX, COBEPLIEHHO HepeneBaHTHbIX TEeXHWYECKMX CBOWNCTB
yrapHoro rasa W UMaHUCTOro Bogopoga. beccrnopHo, MHorme uutatenn ObIIM BecbMa
BNeYyaT/eHbl.

pybble M  HEyKIIXWe U3BpalLeHUss CBUAETENbCTB, CBOWCTBEHHbIE 3TOM  KHUre,
noKasblBalOTCa cneayowmm GakToM: HECMOTPS Ha TO, YTO B 3asBJ/ieHMM [epluTeHa Au3enbHble
ABUraTtenn yrnoMmMHalTCs 4YeTblpe pasa, B TOM 4acTu 3asBNEHUS, KOTOpas UMTUPYETCH B ITOM,
6yaTo 6bl OKOHYATENBHOM OMPOBEPXEHUN PEBU3NOHUCTOB, AM3ENMN HEe YNMOMUHAKOTCA HWM pasy, a
MHMMbI NpoLecCc yMepLiBneHus He onucbiBaeTcs BoBce[111]. B kavecTBe onmcaHusa npouecca
YMepLLBAEHUs KHUIMa NpenogHOCUT B3aMeH OTPbIBOK M3 MOC/EBOEHHOro nokasaHmsa npodeccopa
MdaHHEeHWTNNS, B KOTOPOM TaKXe He YMNOMUMHAEeTCs MpuUMEHeHue Au3enei, HO TOJbKO
NnpMMeEHeHMe «aAn3enbHOro Tonamea» B ABuratene[112]. PasymeeTtcs, npaBo O6bACHUTH TO,
KakmMm obpa3om 6eH3MHOBbIM gBuratenb Mor pabotatb Ha  AM3ENbHOM  TOMJMBE,
npepocTasaseTcs umtatento. PakToM SBASETCS TO, YTO HU OAMH 6EH3UHOBbIN ABUraTesb rNpocTo
He MoXeT paboTaTb Ha AN3€/IbHOM TOM/IMBE — U HA060POT.

QdaTtanbHasd owwnbka B HOBOW, <«HEAU3ESIbHOW» Bepcuu YOBMICTBaA YyrapHbiM ra3om — 3TO
noBTOpsilOLLleeCs YTBEpPXAEHWE O TOM, 4To Tpynbl 6bIM CMHMMK. CMepTb OT BbIxJsona
6eH3nHOBOro apuratens 6bina 6bl pe3ynbTaTOM TOSIbKO YrapHOro rasa W Bbi3Basia 6bl nwb
OTYET/MBbLIA BULWIHEBO-KPACHbIA WM PO30BbIN OTTEHOK. HecMoTps Ha TO, YTO MOC/EBOEHHOE
nokasaHue MNdaHHeHWTUNS faxe 61M3KO He Takoe AMKOoe, KakK 3asiBneHue epliTeliHa, OH U
Apyrve TakK Ha3blBaeMble O4YeBMALblI TaKXe MOBTOPSAT yTBEpXAeHue, COrjlacHO KOTOpOoMY Tena
6bian cnHmMmn[113].

ToT dakT, 4To 3asaBneHmne lepwTeliHa, NyCTb U B XYJIbHUYECKOM, CUJIbHO ype3aHHOM Buae,
6bi1o  BKAOYEHO B «MaccoBble YHBMINCTBa», TONIbKO MOKasblBAa€T TO, B KaKOM OT4YasHUMU
Haxo4saTCsl «y4déHble», OTCTauBalLMe XOJIOKOCT, ecnu B MOoATBepXAeHWe CBOero ypoasunBoro
BOOGpaxxeHMs OHW BbIHYXAEHbl N0 Kpynuuam cobupaTb BCE, 4TO TONbKO MOryT HanTu. HoBas,
«nepecMoTpeHHas» Bepcus XosiokocTa ewé 6onee Henena, 4yem crapas. Xopowo, AOMNYCTUM,
UYTO KaKOM-TO MHXXEHep MOr crnyTaTb AM3eNbHbIN ABuUratenb ¢ 6eH3nHOBbIM. HO Kak MOXHO 6b1s10
CNyTaTb KpacHbI LUBET C CMHUM? HaBepHoe, TaM 6blsin 04HW AANTbTOHUKMN.

YTBepXAeHMe O [Au3eNbHbIX ra3oBblX KaMmepax — 3TO 4ywb. [1o Bcel BMAMMOCTM, 3TO
NPU3HAIOT CerogHs Aaxke HEeKOTOpble 3KCTEPMMHUCTbI, B TOM yncie Paynb Xunbbepr. Bnpouem,
«3anacHoe» yTBepXAeHue O TOM, YTO Ha CaMOM Jefie UCMNOoNb30BasCa BbIx0n 6eH3MHOBOro
ABuratensl, Takxe MojsiHas 4Yylb, MNOCKOJIbKY OHa MPOTUBOPEYUT €ANHCTBEHHOMY AOCTYMHOMY
CBMAETeNbCTBY, @ WMEHHO [MOKa3aHMSaM O4YeBMALEB — TaKXe MpoTMBopedmBbiM. [lo 3TOM
NpUYMHE Y4YEHble MYXW XONIOKOCTAa HeAaBHO BEPHY/IUCb K CTapol UCTOPUWU: «DHUMKAOMeaus
xonokocta» 3a 1993 roa[l114] cornawaetcs C uepycaniuMCKuM BepaMKTOM[115] O MHMMBbIX
npectynneHnsx [embsHioka B TpebnmHKe, a Takxke C peleHnussMu HemMeukux cyaos[116]: aTto
6binn gmnsenbHble apuratenn![117]

13. 3aknroueHue

HecmoTps Ha TO, uTO ybuiictBo noaen B TpebnuHke, Benb3eue n Cobubope npu nomoum
OV3enbHbIX ABUraTenem 4mcrto TeopeTmyecku 6bi10 BO3MOXHO, A8 3Toro nortpeboBanacb Obl
HEBEPOSATHAsE CHOPOBKA W peELNTENbHOCTb, TaK Xe KakK W TexHudeckass annapatypa Ans
NpUKNaabIBaHUS UK MOAEMPOBAHUS AOCTAaTOYHOW Harpy3ku Ha Au3enbHble aBuratenu. Huuto
M3 3Toro paxe 6NM3KO He YMNOMMHAETCA B MNOKasaHMsAX o4deBuaueB M AbbiIX Apyrux
cBuaetenbcTBax. Ho paxe ecnm 6bl Bce Heobxoaumbie ycnoBus 6binn cobnioaeHbl, TO
noTeHUmMasnbHble YOuiLbl B KOHEYHOM CYETE MNosyunnm 6bl npucnocobrieHne, KOTOpoe B Jy4dlleM
(vnn  xyawem?) cnydae 6bi10 6bl AUWB MUHUMANbHO, YacTUYHO 3PPEKTUBHO B CBOEM
rybutenbHoM gene. bonee Heykntoxuin n HeadeEKTUBHbINA cnocob ANns COBEpLUEHUS MaCCOBbIX
ybuncTe npocto TpyaHo cebe BoobpasunTtb. Jaxe ecnn 6bl B Ublo-TO 60AbHYIO FONIOBY M NMpULLa
naes nonpoboBaTb y6mBaTb MpU NMOMOLLN AN3ENIbLHOIO BbIX/10MaA, TO NMOCNE HECKOSIbKUX MOMbITOK
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Jaxe cambiM 6onbwmm 6e3ymuam ctano 6bl 0O4EBMAHO, YTO HYXXHO HAWTU 4YTO-HMOYAb Monyulle,
ropasfo nydwe. Maesa, cornacHoO KOTOPOM HaUMOHAM-COLMANUCTbl AENCTBUTENBHO MPUMEHSN
noAaobHbIN MeToa, NMPUYEM He ANS NapoYKU-APYron 31104eMCKUX SKCMNEePUMEHTOB, a B TeyeHue
MHOIMMX MecsilueB, HenpepbiBHO, B HECKO/IbKMX pa3HblX MecTax, CAMLIKOM Hefnena. 3TOro
HuKoraa He 6bi1o!

Ecnu 6b1 HaumoHan-counanucTbl Korga-nmbo HamepeBanMCb CoBeplaTb MaccoBble ybuncrea
npy MNOMOWM  yrapHoro rasa, OHM, HECOMHEHHO, npuMeHunnM 6bl  NOBCEMECTHO
pacnpoCTpaHEHHYIO TEXHONOrn reHepatopHoro rasa. 500 Tbicsy rasoreHepaTopHbIX
aBToMobunen cnyxaT HeonpoBepXMMbIM A0Ka3aTefbCTBOM TOro, YTO AM3eNbHOe 3asBfieHue
COBEpLUEHHO Heseno.

CornacHo «HoBomy pycckoMy cnoBy»[118], HbIO-MOPKCKOWM exXefHEBHON raseTe, U3gaBaeMo
€BPENCKNUMN 3SMUrpaHTaMn un3 Poccum, cambli 3HAMEHUTbIM B MUpPE MUCTOPMK XOJIOKOCTa,
npodeccop Paynb Xunbbepr, caenan cnepytoulee 3asiBneHne: «HauucTbl He genann Mblna us
YesioBEeYeCKoro Xupa M He ybmBanm CBOUX XepTB AM3eNbHbIMW Bbixjsonamu. Bce 3tn cnyxu
xoannn B 1942 roay, HO Tenepb Mbl MMEEM A0/rOM MOJIHOCTbIO OTAENUTb 3TU CIIYXU U BblAYMKMN
OT (hpaKkToB M NpaBabl. Manas NoXb CAYXUT NULLEN AN oTpuuaTenen n AencTeByeT NPoTMB Hac».

OTcyTCTBME AOCTOBEpPHbIX AOKa3aTenbCTB b6yaeT ABUraTb peBU3NOHUCTOB BMepéa v nocne
TOro, KakK HbIHEWHNN pPEBUBNOHNUCTCKUA YpoXal WCCAKHET. B KOHe4yHOM CcuéTe, nam,
pacnpocTpaHsloWmne aHTUHALMUCTCKME 3asBIeHUS O CMEPTOHOCHbLIX ra30BbiX KaMepax, Camwu
ocyxpatT ceba. TOUHO Takxke ocyxaawT cebs M Hemeukue BNacTu, nogabnsiowine — B TOM
yMucne TIOPEMHbIM  3aK/IOYEHWEM — fJaxe Ccamble Manble [MposiB/IEeHUS COMHEHWN B
CyLLEeCTBOBaHWM ra3oBbIX Kamep.

C razoreHepartopom Ha yrsie ¢pupmbl Mepcegec-beHy

37



Puc. 18. ®ropep ocmaTpuBaeT repsbivi 1IEFKOBOKM aBTOMObGWIIb 415
YroJIbHOM LWaxTbl, OCHaLWEHHbINA razoreHepatopom pupmbl Mepcegec-beHy
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