











13-2  PA3BUTME OTK/TIOYAIOLLIMX AMMAPATOB BbICOKOTO HAMPAXEHMA

3NEeKTPOJ, He BbIXOAM/ U3 FOPMIOBUHbI FACUTENBHOM KaMepbl; B yKa3aH-
HbIi MOMEHT ra3oMacnsaHas CMeCb SHEPTMYHO BbIpbIBANACh U3 KaMe-
pbl, BbICTPO AEUOHU3UPYS AYTOBOW NPOMEXYTOK.

NHTepecHO 0TMEeTUTb, YTO MPUMEHEHME AyroracuTeNbHbIX Kamep
B MACNAHbIX BbIKNOYATENAX HAYaN0oCh TONbKO B 20-X rogax TekyLuero
CTONEeTHS, T. €. MHOTO NIET CNYCTA Noc/e ux usobpeTteHuns. ITo 06cTos-
TeNbCTBO 06bACHAETCS HEHAAEXHOM paboToM M3BECTHbIX TOrAa Ayrora-
CUTENbHbIX YCTPOMCTB MPU MasblX OTK/IKOYAEMbIX TOKAX, KOrAa Bblaens-
eMasi Npy ropeHnn oyru sHeprus 6bina HeAOCTaTOYHOM ANS CO3AaHMUS
Heobx04MMOro ra3oMaciasiHOroO AyTbS.

I EEEEY MacsHbIl 8bikIOYamens ¢ 2acumensHol kKamepod.
1 — nodsuxHvle KOHMAkmel; 2 — mpasepca; 3 — Heno0BUXHbIE
KOHMAaKmel; 4 — yunuHopu4eckue 2acumesibHble Kamepbi.

PacwmpuTb AnManasoH OTKAKOYAEMbIX TOKOB YA3AN0Ch MyTEM MpuU-
MeHeHUs CneLmanbHbIX YCTPOMCTB, MO3BONISOLWMX peryinpoBaTb AaB-
NeHna B AyroracutenbHOW KaMepe NpoAo/IbHOro AyTbs. Hanpumep,
coBeTckuit uHxeHep B.I. Eropos B 1928 1. u amepukaHckas dupma
«[>xeHepan dnekTpuk» B 1932 r. npeasoxXunun pasaenstb racutesb-
HYH KaMepy Ha ABe 4acTu, COelMHEHHbIE MPOMEXYTOUYHbIM NoAMNpy-
YXMHEHHbIM KOHTAKTOM. [lyra npu OTKN0YeHMM pasfaensnach Ha aBe
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nocnefoBaTeNbHO BKJILOYEHHbIE YACTU: racMMyto Ayry u racauwyto. B oa-
HOM 13 ABYX NONyKaMep 3aropanach racsawas ayra, KOtopas co3gasa-
na faBneHue razoMac/isHow CMecu, a B Apyroi nonykamepe npouc-
X0AMna LEeMOHM3aLMS raCMMOM AyrM NOTOKOM ra3oMac/isiHOM CMecH,
BbIpbIBABLUEMCS M3 NEPBOM YacTU KaMepbl. B HEKOTOPbIX KOHCTPYK-
LMAX NOABUXKHbIE MPOMEXYTOUHbIE KOHTAKTbl MEXAaHUYECKM CBSA3bI-
BAOTCS C NoplwHeM. bnarogaps sToMy yaaetcs perynMpoBath ANUHY
racsilen fyrv B 3aBUCMMOCTM OT LABEHUA B NMONyKaMepe, T. €. B 3a-
BMCMMOCTM OT BENMYMHBI TOKA.

bonbLioe pacnpocTpaHeHue NoNyYUIn racuTeNnbHble Kamepsbl € no-
nepevyHbIM MacasHbIM OYyTbeM, UAest KOTOPbIX BbiCKA3blBanach eLe
B 20-x rogax B nateHTax GupMm «>xeHepan dnekTpuk», «Bceobuas
KOMNaHus anekTpuyectsa» (lepMaHusl) U COBETCKUM UHXEHEPOM
B.M. MnbueHko. Ha puc. 13-34 nokasaH NpMHUMN AENCTBUS FraCUTENb-
How kamepbl dupmbl IXKNN (1932 1), npumeHstoLLencs B Manomac-
NAHbIX BblKAoUaTensix. Mpu BbIXoae NOABMXKHOIO KOHTAKTa U3 po3e-
TOYHOrO HEMOABMXKHOIO KOHTAKTa MEXAY HUMM 3aropaeTtcs racsuias
[lyra, KoTopas NpoLo/IKAeT ropeTb MeXAY HEMOABUXKHbIM KOHTAKTOM
1 3aKpbIBLUMMKCS 3aCTIOHKAMW, MOBbILWAS AABNEHUE MACNA B HUXKHEM
oTceke kamepsbl. BTopas yactb ayru, racumas, obpasyetcs Mexay 3a-

a) Brarouens  G) Mowenm omumoverun  §) Omumeovems

[acumeneHas kamepa nonepe4Ho20 Oymos.
1 — nodsuxHbIl KOHMAkm; 2 — 20p/108UHQA, 8bINOTHEHHAS U3
U30/IIUUOHH020 Mamepuana, 3 — 3ac/IOHKU; 4 — Henoo8UMHbI
KoHmakm, 5 — nonepeynublili kaHan.
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CIOHKaMM 1 NPOAOIIKAIOLWMM ABUraTbC BBEPX MOABUXHBIM KOHTAK-
TOM. KakK TonbKO nocnefHMi OTKPbIBAET NOMNepeYHbli KaHan, rasoMac-
NSHas CMeCb U3 HUXKHEW YacTU KaMepbl YCTPEMASIETCS B BEPXHIOHD,
nepecekas v LeMOHU3MPYS racuMyto oyry.

Tak e KaK 1 B BbIK/IHOUATENAX C FALLEHWMEM AyrM B BO3AYXE, B Mac-
NSHbIX BblkAoYatenax B 1930 r. cTanu NpuUMeHSITb racuTeNbHble KaMepbl
C Y3KOM LWwenbto. [1ng 6onbluei HaoeXXHOCTU OTK/TIOUYEHNS HepeaKo mC-
Nofb30BaNM MHOTOKPATHbIM pa3pbiB Lenu Toka. Hanpumep, B 1935 1.
durpMa «BecTuHrays» yctaHoBuna Ha rugpoctaHuuun boynoep-[3sm
Mac/sHble BbIK/TOYATENM C FaCUTENbHOM KAaMePOW C Y3KOWM LLeNbHo
1 10-KpaTHbIM pa3pbiBOM LieMNu TOKa. DTU BbIK/IYATENM Obln paccun-
TaHbl Ha HanpsxeHue 287 k8 1 oTKYaeMy MowHocTb 2500 Maa.

Ocobyto rpynny MacisHbIX BbIKKOYaTeNen COCTaBUAN BbIK/HOYA-
TeNn C paclMpUTENbHON racUTeNIbHOM Kamepow (3KCNAaHCUOHHBIN Bbl-
KntoyaTenb). B 3Tux BbikAOUaTeNsIX Npu OOCTUXEHWUM ONpeneNieHHOM
BE/MYMHBI JABNIEHUS BHYTPU KaMepbl OTAENbHbIE 3BEHbS, U3 KOTOPbIX
COCTOMT racuTesibHas KaMepa, pa3fBuratTcs, U MOHU3UPOBAHHbIE
rasbl BbIpbIBAKOTCS CKBO3b 0Opa30BaBLUMECS LWenu.

Okaszanock, YTo B TAaKOM Kamepe C034at0TCs YCI0BUS, BecbMa bna-
ronpusTHble Ans 6bICTPOro raweHuns ayru. PacwmputenbHas kamepa
6bi1a n3obpeteHa B 1929 r. ©. KeccenbpuHrom (fepmaHms) u nonyumna
B EBpone 0oBOMbHO WKMpPOKOe pacnpocTpaHeHune. Ha puc. 13-35 no-
Ka3aH BHELWHW BUL COBPEMEHHOIO CABOEHHOr0 PacLUMPUTENIbHOTO
MacngaHoro BbikaovaTena Ha 400 ks, 12 000 Maa.

[loBONIbHO WMpPOKOE pacnpocTpaHeHue, 0cobeHHO B AMepuke,
noayunnm HaumHaa ¢ 30-x ronoB MMMNYAbCHbIE BbIK/OYATENN, B KO-
TOPbIX FraleHne oyrM OCyLLEeCTBASETCS 33 CYET IHEPTUU, NOYYAEMON
OT MOCTOPOHHEr0 UCTOYHMKA, KakK NMPaBUIO 33 CYET SHEPTUM MPUBOAA
Bbik/itouaTens. O6bIYHO MEXAHU3M NPUBOAA CBA3bIBAETCS C MOPLUHEM,
KOTOPbIM CO343ET IHEPTMYHOE ABUXKEHME CTPYM Macna B 06nacTb ayru.
[yroracutenbHbli 3 deKT Npy 3TOM ObIBAET CTONb BEUK, YTO Ayra no-
racaert npu NepBOM Xe MPOXOXKAEHMMU TOKA Yepe3 HyNeBoe 3HaYeHue,
a Npu ManblX TOKax pa3pbIB LEMU MOXET NPOM30MTU U paHee 3TOro
MOMeHTa. B nocnenHeMm cnyyae BO3HMKAKOT OMacHble NepeHanpsKeHus
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ISR PaciuupumernbHbill 8bIKIOYAMENb C MACASHLIM 0MbeOUHUMeNeM
400 ks, 12 000 Maa.

B /IEKTPUYECKOMN YCTAHOBKE, YTO SIBNSIETCS CYL,ECTBEHHbIM HEA0CTAT-
KOM MMMYNbCHOrO BbIKAOYaTens. MIMnynbCHble BbIKOYATENN U3rO-
TOBNAKOTCS KAaK ManoobbeMHbIMM, TaK M € 60/IbLLIMM 0O0bEMOM Macha.

MpUHLMN UMNYNBCHOO MACASIHOTO BbIKNHOYATENS OblN M3BECTEH
¢ kKoHua 90-x rogos npowwnoro cronetus. B 1898 r. amepukaHckas dup-
Ma «Knooca» nocrpomna Bbikaovatenm gas Toka fo 300 a u Hanpsxe-
HMa 0o 2,5 k. CxeMa 3TOro BbIK/O4aTeNns npueeaeHa Ha puc. 13-36.

B TeueHne cnepyrowmx npumepHo 10 net pasHbiMu pupmamm
EBponbl 1 AMepuku 6b11M CO34aHbI Pa3IMYHble KOHCTPYKLMM UMY b-
CHbIX BblktoyaTenei. OaHaKo BbikAYaTeNM Ha BonbLume OTKYa-
€Mble MOLLHOCTM M BbICOKME HAMPSKEHMS CTANIM CTPOUTLCS TONTbKO
B 30-x rogax Tekyuiero cronetus. Tak, amepukaHckas pupma JXXKNA
B 1935 r. u3rotoBMNa UMNYNbCHbIM Mano0ObEMHBIN BbIKNHOYATENb HA
287 ks, 2500 Msa c BoCEMbIO pa3pbiBaMy LLeMM TOKA Ha Kaxayo dasy
U C pasnenvem macna fo 10 am. OTo faBneHWe cO3[3eTcs NMOpLUHEM,
CBSA3aHHbIM C NPMBOAHbIM MEXAHU3MOM.
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KoHCTpyKTMBHOE OopMaeHne ManoobbeMHbIX MMMYAbCHbIX Mac-
NSHbIX BbIKAOYATENEN 0Ka3an0Chb HeyAauYHbIM: NPUBOA, BbIK/IOYaTENS
co3paBan 6onbLUYI YOAPHY0 Harpy3Ky Ha dapdopoBbie U30N9TOPbI
W pacwartbiBan kpenneHus. [Moatomy pupma IXKUWM npekpaTtmna Bbi-
MyCK 3TUX BbIKNOYATENEN U NepeLua Ha U3roToBneHme 6aKoBbIX M-
NyNbCHbIX BblKAtoYaTenen. B 1955 r. 6bln M3roToBAEH MMNYNbCHbIN
6aKOBbIN BbIK/IKOYATENb C MAKCMMAJIbHOM MOLLHOCTBIO OTKJTHOYEHUS
25 000 Meaa.

ManoobbeMHble B3pbIBOGE30MNaCHbIE BbIK/IOYATENN, MOJTYUNB-
LUMe OYEHb LIMPOKOE pacnpocTpaHeHue, TpebytoT, 0aHaKo, 6onee Bbl-
COKOro KayecTBa 06paboTku geTanem, TeXHONOrMs Ux NpoM3BOACTBA
CNIOXHA, U NO3TOMY OHM J0oporu. [1o HacTosLLero BpeMeHn MHOrue
crnewumanuncTbl, 0ocobeHHo B AMepuKe, NpeanoymTatoT yCTaHaBIMBaTb
6aKoBble BbIK/HOUYATENN, OTAINYAKOLLMECS CPABHUTENIbHO HEOObLIMM
BECOM, MPOCTOTOM M BOMbLUEN HALEXKHOCTbHO.

Mpwn OTKNKOYEHWM NOABMKHbBIE KOHTAKTbI 5, BbINONHEHHbIE B BUAE
MOpPLIHEWN, BbIXOAAT U3 HEMOABMXHbBIX KOHTAKTOB 3, BbINONHEHHbIX
B BMAE UMAMHAPOB. B unnuHapax 3 co3pgaercs pa3pexeHue, U Kak
TONbKO OTKpPbIBaeTcs oTeepcTue 10, Macio Yepes Hero ycTpemnsercs
B LMAMHAPbI, CNOCOBCTBYS ralleHUI0 BO3HUKLUEN MeXAY KOHTaKTaMu
ayru. MNpu BKAKOYEHUM MACo U3 UMAWMHAPOB yaanseTcs yepes obpat-
Hble KnanaHbl 4.
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TSRS /My nbcHbill MacasHblll seikntoyamens Knooca (1898 2.).
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BoasHble BbiKAOYaTeNnm

MHoOrouYncneHHble cnyvyam B3pbiBOB Mac/IsHbIX BblKtOYaTeNen
CTapbIX KOHCTPYKLUMA (BTOPOE AeCsTUNETHUE TEKYLLLErO CTONETHS) 3a-
CTaBISNIN YYEHBIX U UHXEHEPOB M3bICKMBATb BO3MOXXHOCTU CO34aHUS
6onee HageXHbIX 6€3MaCNAHbIX BbiKAOYaTenen. EctectBeHHbIM 6b110
CTpeM/ieHMe 3aMEeHNTb Mac0 APYroi AyroracuTeNibHOM Cpeaow, B YacT-
HoCTK BOAOM. [pUHUMNMANbHAs CxemMa AeNCTBMUS BOASHOIO BbIK/OYa-
TeNs He OT/IMYANACh OT CXEMbI MACNSIHOTO BbIKAtOYaTens. Hanpumep,
nepBblfi BOASHOM BbIKAOYaTeNb, MpeanoxeHHbi B 1900 r. 8 AHruu
PoybopToM, 6bin yCTpoeH cneayowmm 06pa3om: Npu OTKIHYEHUM
NOJABMXKHOM KOHTAKT NPOXOAMUT Yepes CI0K BOAbl, KOTOpas nof Aen-
CTBMEM TeMMNepATypbl AYrM UCMAPAETCA; Napbl YCTPEMAAKOTCA Yepes
OTKPbIBAOLL,EECS OTBEPCTME B PACLUMPUTENBHYIO KaMepy 1 Cnocob-
CTBYIOT IEMOHU3ALMM AYTOBOr0 NPOMEXKYTKA.

BoasiHbie BbikntovaTenu Obliv 6€30MacHbIMM B MOXAPHOM OTHO-
LUEHMU, HO HE MONYYMAM AOCTATOYHO LUMPOKOro pacnpoCTpaHeHUs
B CMJTY MPUCYLLMX UM HEAOCTaTKOB: BoAa ObICTPO MCNapSETCs, 3UMO
MOYKET 3aMEP3HYTb, Bbi3bIBAET KOPPO3MIO KOHTAKTOB.

Tpy6uatble n aBTOra3oBbie BbIK/HOYaTENU

C 1893 r. 1 0o NepBbIX NET TEKYLLErO CTONETUS NONYYMUIN HEKO-
TOpOe NpuMeHeHue TpybyaTble BbIKIOYATENU, ABUBLLMECS NpeaLue-
CTBEHHWKAMM COBPEMEHHBIX BbIK/HOYaTeNeN C ra3oBbiM U BO34YLIHbIM
AyTbeM. B nepBbix Tpy6UaTbiX BbIKNHOYATENSX ABUKEHWE BO3AYXA CO-
3[1aBaNnocCh 3a cyeT 06pa3oBaHMa BakyyMa BHYTpU TpyOKM Npu Bbixone
U3 Hee NOABWXKHOIO KOHTAKTa. 3aTeM B TakMX TpybKax cTanu aenatb
rasoreHepupytowme obknanku. Nog TepMMUECcKUM AENCTBUEM LyTH
3TW 06KNAAKM BbIAENAIOT ra3, KOTOPbI CNOCOOCTBYET ralleHuIo ayru.

OpHako Takue BblkoYaTeNnu paboTany HeHageXHOo: NpKU ManbixX
TOKax rasosblaeneHune 6bi10 HeLOCTaTOYHO MHTEHCMBHBIM, @ Npy 60N1b-
LUMX TOKAX TPYOKM paspbiBanuCh.

MbICNb O NPUMEHEHUN Fa30reHepUpyLLMX 06KNagok beina pea-
nu3oBaHa B 30-x 1 40-x ropax TekyLLero CToNeTus B KOHCTPYKLMAX
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aBTOra3oBblX BblkNtoYaTenein. B kauectse rasoreHepupytowmx obkna-
[0K 06bIYHO MCMONb3YHOTCH CMEHHbIE BKAAbIWM M3 OPraHUYecKoro
crekna mnmn pubpol. O6pasyowmecs rasbl NoL AaBAEHUEM HaMpaB-
NAKOTCS B 30HY raweHus ayru. ABTorasoBble BblK/1o4aTenn 06bI4HO
cTpositca ang HanpskeHun oo 10, peako fo 20 k8 M 4acTo UCMONb3Y-
tOTCS KaK BbIKNHOYATENM Harpy3kul,

Bo3aywHble BbiKAOYATENM

B nocnepHue 30 neT o4eHb LUMPOKOE pacnpoCTpaHeHue B yCTa-
HOBKaXx BbICOKOI0 HamnpsiXKeHUS MOMYyYMSIM BbIKIOYATENN C FAlEHUEM
Lyr1 OKaTbiM BO34YyXOM. YacTo Ans NpoCTOThl UX Ha3blBAkOT BO3AYLLU-
HbIMW BbIKNOYATENSIMMU.,

Kak 1 Bce opyrme onucaHHble Bbille TUMbI, BbIK/IKQYaTeNb C rae-
HMEM OYrU CKaTbIM BO34YXOM 6bin n306peTeH B 90-x roaax npoLioro
cronetus. B 1897 1 1900 rr. HeMeukue dmpmbl AET n «fenmnoc» ocyuie-
CTBNISUIU FaleHWe Ayru B PblYXKHbIX BbIK/IOYATENSX CTPYEN CKATOrO
BO3A4YyXa, NOABOAMMOrO B 30HY FOPEHMS Ay NO PE3UHOBbLIM TPYyOKaM.
Mo3aHee 6bI10 NPeANPUHATO HECKOJIbKO MOMbITOK MOCTPOUTb BO3AYLU-
Hbl€ BbIK/K0YATENU, B KOTOPbIX BO3AYX CKUMANCS NOPLUHEM, CBA3aH-
HbIM C NPMBOAHbIM MEXAHMU3MOM, BbIK/O4ATENM C BblAYBAHUEM AyrH
Ha pora, C 4EMOHHbIMU pelueTkamu 1 T. n. Ho nepsble 30 neT cBoero
CyLLLECTBOBAHMS BO3YLUHbIE BbIK/HOYATENN HE MO CKONbKO-HWUOYAb
yCMewHo KOHKYPUPOBaTb C MACASIHbIMU BbIKNOYATENSAMU, INABHbIM 06-
pa30M M3-3a HeAOCTAaTOYHOM U3YYEHHOCTH NPOLLECCOB ralleHns Ayru
OKaTblM BO3LYXOM.

Ocoboe BHMMaHKe Bbino 06paLLleHO Ha BO3AYLIHbIE BbIK/YaTE-
M nwb B KoHue 20-X rofoB, KOraa nocTpoeHne HafexHbIX, bbIcTpo-
LLeNCTBYIOLLMX, B3pbIBOOE30MACHbIX BbIK/OYATENEN HA HaNpsXXeHUs

1 Boikaroyamensmu Hazpy3Ku HA3bI8AOM MAkuUe 8bIKYamesnu, KOmopsle Ucnosb3y-
OMCa MosbKo 071 OMKIOYeHUS MOKO8 Ha2py3Ku. [15 omK/IoyeHUs MoKog Kopomko2o
3aMbIKAHUS 00bIYHO NOCIEA08AMENLHO C 8bIKYAMENIMU HA2PY3KU 8K/IIOYAKOM K8apue-
8ble NPedoXpaHuMmesnu 8bICOK020 HaNPSAHeHUS.
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220 k8 1 BblILLE CTaI0 HEOTNIOXHOM 3ada4ent. MccnenoBaHuUs, BbINOMAHEH-
Hble B 1925-1926 rT. HeMeUKMM UHXeHepOoM Pynnenem, nokaszanu,
4TO YCNOBMS AN FralleHns Ayru yayylwakoTcs C yBenmyeHnem CKopoctu
UCTEYEHUS CTPYM BO3AYXA. YKa3aHHbIN 3PHEKT MOXXHO NOMYYUTb NpU
noMoLM paclumpstoLierocs conna. Mccnenosanms Pynnens npusneknm
K cebe BHMMaHME MHOMMX MHXEHEPOB U yuYeHbIX, U yke ¢ 1929-1930 rr.
B Pa3HbIX CTpaHax CTanu CO34aBaThCs YAauHble KOHCTPYKLMM BO3AYLU-
HbIX BbIK/tOUaTENEN.

B kauectBe npuMepa 0LHOM M3 NePBbIX YAAYHbIX KOHCTPYKLMIA
BO3JYLUHOMO BbIK/IKOYATENS MOXHO NPUBECTU NOCTPOEHHBIN B 1929 .
BbIk/ItouaTens GupMbl AET, cxema koToporo npusefeHa Ha puc. 13-37.

Beiknoyamens ¢ eaweHuem Oyau cxamoim 8030yxom (1929 2.).
o0 delicmsuemM nHegmMamu4eckoz20 npugodd 4 u pbivazoe 5 no-
08UMHbIL KOHMAKM 3 ompbigaemcs 0m HeNo0BUXHO20 KOHMAkma
2, 8bIN0JIHEHHO020 8 8Ude pacwupsowezocs connd. OOH08peMeHHO
8 2acumesnbHyro Kamepy 1 nodaemcs cxamelli 8030yx u3 6aka 6.
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JTOT BbIK/HOYATENb NPU HAaNpskeHMsax o 15 k8 u naBneHmMmn BO3ayxa
[0 15 am nokasan oTkYaeMy MOLWHOCTb go 270 Meaa.

B nanbHenweM cTtanu U3rotoBNsTb BO3AYLUHbIE BbIK/OUYATENM
C HECKONIbKMMM pa3pbiBaMU Lienu TOKa, ¢ 60blunMM pazHoobpasmem
CUCTeM NpUBOAA, C AaBNeHUIMK Bo3ayxa B 6ake no 20 am v 6onee,
BblKto4aTenu 6e3 BHeWHMX OTAeNUTeNeN U C BHELHUMU OTAenuTe-
NSMU U ap.

B 3aBMCMMOCTM OT HanpsXKeHWs BO3AYLUHbIE BbIKAOYaTeNN UMe-
t0T OHY MM HECKONBKO NOCNEeA0BaATENbHO BK/IKOUEHHbIX FaCUTENbHbIX
kamep. Tak, Hanpumep, Npu HaNpsXKeHUn 35 K8 AOCTATOYHO OLHOWA
racuTenbHon kamepeol, a npu 400 k6 nx yxe TpebyeTcs CeMb-BOCEMb.

Bo3pylwHble BbikntOUaTenu bnarogaps CBOMM AOCTOMHCTBAM (6bl-
CTPOAENCTBME, HAAEXHOCTb PabOTbl, CPABHUTENLHO HeboNbLMe raba-
pWTbI) CTaNI BbITECHATb MaC/ISHbIE BbIKKOYATENM B KPYMHbIX 3HEPreTu-
YecKmnx cucteMax c HanpspkeHmnamm 220 ke u Bbilwe. JTlb n3obpeteHme
UMMYNbCHbIX 6aKOBbIX MACNSAHbIX BbIK/IKOUaTeNen, okasasLumnxcs 6onee
NpOCTbIMK U AeLleBbIMU, 3aCTaBMIO BedyLune aMepukaHckue GupMbl
B pe3y/ibTaTe MHOMOUYMUCIEHHbIX 3KCNEPUMEHTOB M AUCKYCCUIA CKO-
HWUTBCS B CTOPOHY M3roTOBMEHMS BAKOBbIX UMMYbCHBIX MAC/SHbIX
BbIK/ItOHaTENEMN.

K “3n0XKeHHOM Bblle KpaTKOM MCTOPUM BbIKKOYATENEN BblCOKO-
ro HanpsbkeHus cnepyeT 06aBUTb eLle T, YTO B HEKOTOPbIX TUNaXx
BbIK/IO4aTenen ¢ koHua 90-x rogoB CTanu ycTpamBaTbh Tak Ha3biBae-
Mble CTPOEHHble CONPOTUBAEHMS. HazHaYeHns 3TUX CONPOTUBEHMA
6b11M pazHOOBpPa3HbIMU, B YHaCTHOCTU CHUXKEHME BOCCTAaHABAMBALO-
LLEerocs HanpsHKeHUs, paBHOMEpPHOe pacnpeneneHne HanpsKeHUs no
pa3pbiBaM LLEnu TOKA B BbIK/OYATENNX, UMEIOLLMX HECKONbKO pa3pbl-
BOB Ha ¢a3sy.
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TOB 3HEepreTMYecKmnx By30B U GaKynbTETOB, @ TAKXKE AJIS MHXEHEPOB U TEXHUKOB,
paboTatoLmx B 061aCTU SHEPrETUKM U SHEPTOMPOMbILLIEHHOCTY.

YOK 001.92
bbK 72.6

Bce npaBa 3awuueHbl. KHura unm niobas ee yactb He MOXET GbITb CKOMMPOBAHA, BOCNPOM3BeaEHa

B 3/1EKTPOHHOI MM MexaHuueckoit hopMe, B Buae GOoToKOMNMUM, 3anucu B namatb IBM, penpoaykumnm unm

KaKu1M-11b0 MHbIM CNOCOBOM, a TAKKe MCMONb30BaHA B Nto60i MHOPMALMOHHOM cucTeMe 6e3 nonyyeHus

paspelueHus ot usaatens. KonuposaHue, BOCNpOn3BeAEHME M MHOE UCMONb30BAHUE KHWUTU UK €€ 4acTu

6e3 cornacus usaatens sBNSETCS HE3aKOHHbIM W BNeyeT 33 cO60M YronoBHY, aAMUHUCTPATUBHYIO
U FPaXAaHCKYIO OTBETCTBEHHOCTb.
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