& |
{
] {
1 {
\
1
©
\ {
e { 1
3 ] ‘ ¢
.v\ .
I m
{
' {
) )
|
|
i |
i
|
i

n gt



—1

1, g

H 70
H.H KOBAAEB, @ B. AHOCOB,C.K.GYI'PUH,
10.E.TAPKABU, C.A.TTPAHOBCKWH, B.M.OPTO,
n.B. OPAOB, . \.YCTUHODB

g,

|
%

PABOT b, |

VAOCTOEHHBIE ' . HOBBIE TYPBMHDI

CTAAMHCKOM " AHEIPOBCKOM
MPEMUU TUAPOSAEKTPOCTAHLIMM

umedu B.U.AEHWUHA

<

NMOA PEAAKI{MEN
Jayﬁeama Cmanrunckou npemuu

H.H KOBAAEBA

e ——— S G N —————
MockCBa oo ﬂenuue]za@

rOCYJAPCTBEHHOE HAYYHO-TEXHUYECHOE U3JATEJ/IbCTBO
7 9 51 MALLHUHOCTPOUTEJIbHOW JIMTEPATYPbI

MOCHBA 1951 JIEHUHIPAL




Kuura smakoMurT wumTaTeAs ¢ KOHCTPYKUHEH, HBTOTOBACHHEM H
MOHTa#OM HOBBHIX MOMIHBIX ruzporTypbun Aas Juemposcekoit ['DC, apasio-
wuxcsi GOABIIMM JOCTHKEHHEM OTed4eCTBEHHOTO TIHZpoTyp6ocTpoeHus.

IlpuBoasiTca JaHHBIC CPABHHTEAbHBIX MCHLITAaHMH COBETCKMX M ame-
PHKAaHCKUX TYPOHH, HATASJHO JAEMOHCTPHPYIOIIHE IIPEBOCXOACTBO OTe-
9YecTBEHHON TEXHHKH THAPOTYp6OCTpOEHHs. )

Kuura paccunrana Ha MHPOKHH KPYr WYUTaTEAeH, HHTEpPECYIOUIMXCH
ruzpoTyp6unamMy, BMEcCTE € TeM OHa COJEPXKHT MHOro (PaKTHYECKOro
Marepuaia, IPeACTaBAAIONIEro HHTepec U AAs clelHaAucTa-THAPOTyp6o-
CTPOHUTEASA.

Peuensent aaypear Craunckoii mpemun gou. 3. M. lamse

AEHUHIPAZICKOE OTZEAEHME MAILITHU3A
Pesakuna Auteparypsr Mo MAMMHOCTPOEHHIO
3aseayromuit pegaxumeii unm. @. M. Demucos

BBEJEHHE

B roam mnepsoft craruHCKO{i MATHAeTKH OfHOH u3 Hamboaee
rpaHAMOBHBIX CTPOEK Hauweil crTpansl 6bia  /lmempocTpoit, Coopy-
xenue Juenponckoit [DC (Juenporsc), sBasiomledics ¥ 1O HbIHE
BeAnvafimeii rugposarexTpocranuueir B EBpomne, npeacraBasro coboii
B TO BpeMs OueHb OGOABIIYIO ¥ CAOKHYIO TEXHHUYECKYIO 3azady.
Toapko mpu Cosercrkoii BracTH Hamefl cTpaHe CTaAO IOA CHAY
ocymecteaenne Takux crpoek. /lo Beamkoir OxraGppcroit pesorio-
UMM HA TPOTAMEHHH MHOTMX AET AMWb BBHIABUTANMCH Pa3AUYHbBIE
IIPOEKTHI UCIOAb30BaHHA HHepruu Box /luempa u ycTpaneHust rpos-
uplx JIHENMPOBCKUX NOPOroB, AEAABUINX MPAKTHYECKH €ro Hecyzo-
XOZHBIM.

Bnauenne /uenposckoit [AC ars mapoaHoro xoss#cTsa cTpaHbl
O4YeHb BEAHMKO. OJTa CTAHUMA CO3ZaAa IPOYHYIO DHEPTeTHYECKYIO
6azy aas Joumbacca n Ilpuauenposps. [Irormsa Juenporac moz-
HAAA YPOBEHb BOZbl BhllIE MOPOTOB, YTO IMOBBOAMAO OCYILECTBHTDH
ckBosHoe cyaoxozcrso no Juenpy. Kpome roro, ma Juenpoctpoe
BHIDOCAM Kazpbl CIEUUAAMCTOB, IOCTPOMBIUMX MHOTO THAPOCTAHIMIA
B Hame# crpane.

[eponueckum TPyzOM 9HTY3MACTOB CTPOHKH M BCEX NMPEATIPUATHIH

CTpaHbl, CBA3aHHBIX C AHCHPOCTPOCM, CTPOUTEABCTBO OCYIUCCTBASA~

Aoch GpicTpbivu Temmamu, ¥ B 1932 r. na Juenporac, KoTopoii 6pia0
npucBOEHO uMs BeAmkoro JAenunHa, 6pira nyileHa mepBas THAPO-
Typ6una, a ¢ 1936 r. cranuus crara paboTaTh Ha MOAHYIO MOIIHOCTD,

KeaesobeTonnas nmaoruna gaunoi 760 m cosgara 6oabiioe BOZO-
XpaHHAMILE C MaKcHMaAbHbIM Hanopom Bozbl 39,4 m. [essitp raae-
ubix Typbun Juenposckoit 'DC passusaru npu nanope H =355 u
momuocTs mo 67000 xem wramaas.

B rTo Bpems, xoraa crpomraco Juenporac, oTe4ecTBEHHOE THAPO-
Typ6OCTPOEHHE TOABKO HAYMHAAO pa3BHBaThcs. llocTpouTsh Takme
GoAbmHe W OTBETCTBeHHble TYpOHHBI OTEeYeCTBEHHAS IPOMBIIAEH-
HOCTb TOrja eile Obina He B COCTOSHMUM ¥ II09TOMY THAPO-
Typbunn aas Juenposckoii [DC 6piau umsroroeaenst B Amepure
pupmoit ,Hpronmopr-Heroc¥. Ilpu sxcmnroaranuu stux TypOuH 6bHIAO
o6HapyxeHo, 4YTO Ha HEKOTOPDLIX peXHMax paGOThl BOBHHUKAAH pes-
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Kie THAPaBAMYCCKHE yAApDI, CHAA KOTOPBIX GbIAa HACTOADKO BEAHKA,
4TO BRISpIBaaa COTpsicEHHE HE TOADBRO MAIIMHHOI'O 3aaa, HO Jgaxke
NOMENIeHus WA TOBOro OTZEACHHS H IYADbTA rmpocmugng, Jrst ux
yCTpaHeHus NPUIIAOCD mycKaTb BO3ZYX B IOAOCTb 3a pabouum KO-
Aecom Typ6umbl, @ dTO, KaK [IOKa3aAM HCIbITAHHS, CHUEKAAO KODP-
@uumeHT mMOAE3HOTO pefcCTBHAL i

"Creayer OTMETHTS, UTO KODDQUIMERT NOAESHOTO AefCTBAA BTHX
aMepUKaHCKUX pypbun ORasarcH Hd 1,8"/, nume I‘apoaHmpOBanuoxix
BeARTANs: § COCTABASIA TPH HAHAYHINEM pexume 90,2°/,. Ha ?nr.
NpHBEJEHbI aad CpaBHGH“ﬂ Ff-paHTPIpOBaHHaﬂ U IIOAY4YEHHas B JEUCTBH
TeAbHOOTH RpHBbIE SHaYEHN] K 11K AHEPRERHCEAR rnzxpozypﬁnn, U3ro-
TOBAEHHbIX gAf JIHEMPOBCKOMH I'AC zo Oreuecrsennoii BoHHDI

7 %
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84
8z — 90 100
MowHocmes azpezarna molt. 18

®ur. 1. Kpusppie X T. & ZOBOEHHBIX aMepUKaHCKHX rugporypbun Juemporsc.

] — rapaETHpOBaHHbIE B 2 — (AKTHUECKHE.

aAMHCKMX TATHAETOK B Hamell cTpaHe BOBHHK M pas-
BUACH meApi PAA OTPACAGH IPOMBINAGHHOCTH, B TOM WHCAE ¥
CcoBeTCKOe ruAPOTYPBOCTPOEHHE; OCHOBHOH 6a30il KOTOPOrO ABHACH
Aenunrpagckuil METAAAMUIECKHH 3aBOZ (AM3) umenu U. B. Craruna.

Vixe » 1934 r. AM3 umenn M. B. Craruna B cBoeit ruapas-
AHUecKofi AaGOPATOPHH BAHIACSH U3YUEHHEM AE(EKTOB aMepPHKAHCKHX
IMAPOTYpGHH, YCTAHOBACHHBIX Ha Auenporac. CoBerckue unHmeHEPDI
CMOTAH ycTaHOBHTD NPHIMHBI HEJOCTATKOB B paboTe amepUKaHCKHUX
Typ6uH m waMeTHTb TYTH CO3JaHMA GOAee COBSPUIEHHBIX MAMIKH
aTOro Tuma, (QAHAKO BONPOC O IMepeseAKe aMepUKaHCKHMX TypOuH He
crauacs, a AM3 umenn H. B. Craauna B 1O Bpems paborar Hag
SPYTUMH TUnaMHA ruapoTy pouH.

Uz roga B TOA YBEAHUHMBAAMCb pa3Mepbl ¥ MOUIHOCTb THAPO-
Typ6uH, BpimyCKaBIIMXCA B Coserckom Corwoszse. B 1940—1941 rr.
AM3 umenu WU. B. Crarmna cosgan campie Goabmiue B MHpPE IO-
BOPOTHO-AOMacTHDIC rujpOTypOMHBI JASL OZHOH M3 TIHAPOCTAHUMI,
KOTOpPbIE, HCIOAD3YS HAIOP BCETO AMUIb B 15,5 m, passuBaioT Mo~
Hoctp 65000 x8m. )

Co3ganue OPHMIHHAADPHOH KOHCTPYKIHMH STHX YHHKAADBHBIX TYyp-
6us w mx ycnemHas paboTa HArASZHO NPOZEMOHCTPHPOBAAH, UTO
cOBeTCKOe ruAPOTYPOOCTPOCHHE B COCTOSHHH CO3AATh IMPAKTHUECKH
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Ar00bIe MAUIMHBI, KOTOPbIE MOTYT NOTPEGOBATHC HALIEMY HAPOZHOMY
x035fCTBY. )

Hanagenme ¢aumcrckux ops na Coserckmit Coros mpepsano
OCYIIECTBACHHE TIDAHJHO3HBIX IIAAHOB COBETCKOTO THAPOBHEPro-
CTPOUTEABCTBA.

[Tlepea Hammmu 3aBOZaMu BCTaAM COBEPIIGHHO HOBbIE 3aJauM,

.Aumpb He6oabmas YacTb CIEIHAAMCTOB B INEPHOZ BOHHBI IIPOZOA-

#aia BaHMUMATHCS BONPOCAMH, CBSI3aHHBIMH C SHEPTETHKOH CTpaHbl.
AM3 umenu M. B. Craruna oxasarcst Ha AmmuMM QpoHTa.

Juenposckast ruzpocTaHUMS BpPEMEHHO mnomara B PYKM Bpara.
(Dammcrckoe KOMaHZOBaHME, 3Has, KaKoe GOADbIIOE 3HAYECHHE AAA
napoguoro xossiicrBa CCCP wumeer Zuenporsc, nepea orcrymae-
HHEM TIBITAaAOCh ILEAHMKOM €€ paspyWHTb H JAaXe CAEAATb HEBO3-
MOZKHBIM €€ BOCCTAHOBAEHHE.

['eponueckne cOBETCKHE BOWHBI CBOMM CTPEMHTEABHBIM HACTYII-
A€HHEeM TOMeNIaAH BParaM IMOAHOCTBIO OCYIIECTBHTb HX NAAHbL Tem
He MeHee pa3spymieHus, npousBeienunie Ha /uemnposckoi ['DC,
6pian orpomubivu. Ha Mecre mammunOro 3sara ocrauch rpyzabi
KaMHs, TABIObI GeTOHa, KYCKM MeTaaAa OT B3OPBaHHBIX TYpOuUH,
reHepaTopOB M METaAAMYEeCKHMX KOHCTpykuuii. B pasnoit crenenu
OGBINM TIOBPEXJEHbl BCE COOPYXKEHHSI TI'MAPOCTAHIMHK, NOAHOCTHIO
YHHUTOXKEHO Bce ee o060pyzoBaHWE., 3HauUHUTEAbHbIE IOBPEHAECHUS
¥uMeAa TNAOTHHA, XOTs 6Aarofgapst repousmy COBETCKHX Camnepos,
CBOEBPEMEHHO IepepesaBIInX MPOBOJA K B3PHIBATEASM, B3PHIB OCHOB~
HOH Macchl B3pPHIBUATHIX BELIECTB, 3aAOKEHHbIX HEMLAMH B TEAO
naoTHHb, 6BIA npezorBpaimied. BnocaeacTum m3 pasupix wacreit
coopymenuit JlHenporac 6bIAM yzareHbl HeB3OpBaBIIHEcs GOMOBDI,
MHHBI ¥ B3PbIBYaTHIE BEILECTBa.

C nepsnix #e zHedl 0cBO6OmAEHHS 3aNOPOXbS COBETCKHE AIOAM
ropsiuo B3siAHCH 3a BoccTaHoBAenue Juenposckoit 'DC. Cosepmenno
HeObIBaAble M CAOXKHDBIE 3aZa¥i BCTaAH I€pes CTPOHTEASMH, KOTOPBIM
NPEeACTOSAO HE TOABKO MHOIO€ CTPOUTb 3aHOBO, HO M IPOAEAATDH
CAOXKHBIE TEXHHYECKHE paGOThl 10 BOCCTAHOBAECHHIO THAPOCOOPYHe-
HUH, B KOTOPHIX B3pbIBbI 00pa3soBaAM TPEWIMHbI B NOABOZHBIX Yac-
TAX ¥ (QyHAAMEHTax.

Yro xacaercs ruzporypbun u remeparopos ['9C, To BOmpoOC
0 WX BOCCTAaHOBAE€HHM ¥ HE BCTaBaA, TaK KaK BOCCTaHaBAMBATDb
npakTuyeckn 6pino Hewero. Crenenp paspymeHHst 9THX arperatos
XapaKTePU30BaAaCh NOAHBIM OTCYTCTBHEM HENOBPEXAEHHBIX AeTaAei.
[To xapakTepy paspymenuii GbIAO YCTAHOBAEHO, YTO B3PBIBBI TYp-
6MH POU3BOZUAKMCH HECKOADKHMH 3aPsAaMH, YCTAaHOBAEHHBIMH B pas-
HPIX 4YacTsAX arperaTta. |ypOHHBI U reHEpPaTOPbl HEOGXOZUMO 6GbBINO
coszaBaTb 3aHOBO.

[TapTusi ¥ mPaBUTEABCTBO MOCTABHAH BECbMa CHKaTble CPOKH JAS
BOCCTAHOBAEHHS CTAaHUMH, TaK Kak 6bIAO Heo6X0auMO ObGecneduTh
SAEKTpPORHEPruell BOCCTaHABAMBAEMBIE 3aBOADL.

Hsrorosaenne obopygosanus [Juenposckoii 'AC wHa oreuecr-
BEHHBIX 3aBOJaX MOTAO HECKOABKO 3ajepmaTbCs B CBSI3H C Heob-
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XOZUMOCTbIO BOCCTAHOBAEHHsI STHUX 3aBOJOB; CHABHO MOCTPazgaBIIKX
Bo BpeMms Boiinbl. [losTomy nepsoie Tpu arperata (Typ6UHBI M reHe-
paToOphl) aAs BoccTaHaBAMBaeMoOil JlHenpoBCKoO# rugpocTaHumy GbiAK
3aKasanbpl B AmepuKe, a OCTaAbHBIE LIECTh arperaTroB ZOAKHBI GBIAK
HM3rOTOBUTb OTEYECTBEHHBIE 3aBOJbIL

[lepea coserckumu ruzpoTypbocTpouTersiMM Gpira mMOCTaBAEHA
OTBETCTBEHHAsi M IIOYETHAs 3ajaya — CO3JaTh IUECTb HOBBIX MOII-
ubix ruaporypbun aas Juenposckoit 'DC, D coercrue mamuubr
AOAXKHDBI ObIAM GbITb YCTAHOBAEHBI PAZOM € HOBEHUIMMH aMepHKaH-
CKHMH TypOGHHaMM, HMETb OZHH U Te XKe rabapursl, paborate B 0gu-
HaKOBbIX C HHMH YCAOBHAX, IPH OZHOM M TOM iK€ Hamope BOJAbI.
Oann u Te me npuboppl AOAKHDI GBIAM (PUKCHPOBATH MOKA3ATEAH
paboThl HAlIMX H aMepHKaHCKHX Mammd. HeBoapno BO3HmKAaA BO-
npoc, KaKkue e MalluHbl OKaxyTcs ayume? Kro Bmiizer mobeaure-
A€M B DTOM, Kak 6bl CEIHaAbHO OPraHM30BaHHOM, COPEBHOBAHKH?

Bnipouem, moAHOTO paBEHCTBa yYaCTHHKOB B DTOM COPEBHOBAHMH
He 6pin0. OanHAKOBBHIMEH GBIAM AMIID YCAOBHMS yCTaHOBKM M paGoThHI
TypOHH, YCAOBHS HX M3TOTOBAEHUS OBIAM PasAMYHBIMH. AMepHKaHIIbI
CTPOMAM TypOHHBI Ha HOPMAaAbHO JefiCTBYIOIIWX 3aBOjZax, B TO
BpeMs KaK Mbl OJHOBPEMEHHO C pabGoTOfi 1O CO3ZAHHIO HOBBIX
MallgH BOCCTaHaBAMBAaAM pa3pyLIeHHblE BparoM AabopaTopUH, IexH,
3aBOJbI, CBOM MKMAMINA M ropoga. (Kusup nokasara, 4to coBeTckue
AIOZM W TIPOMBINIAEHHOCTb, BBIPOCIIAS B TOJBl CTAAMHCKHX IISITH-
AETOK, C YeCTbIO BBIZEPKAAM 3TOT OTBETCTBEHHBIH 9K3aMeH W
B 06AaCTH CTPOUTEAbCTBA I'MAPOTYPOUH M TreHEPaTOPOB.

Hospie rugporypbunnt aas  Juenposcroii I'AC, cozzanubie
Aenunrpagckum metaarnuveckum 3aBogom umenun M. B. Craanna,
M reHepaTopnl 3aBoga ,Irexrpocura’ mmenn C. M, Kuposa oxa-
3aAMCb AyYLl€ HOBBIX aMEPUKAHCKMX MalUHH. B paBHBIX yCAOBHSIX
OTEYEeCTBEHHbIE MANIMHBI JaloT GOAbLIYIO MOLIHOCTh, HMMEIOT Goaee
BBICOKHH KOP()(QHUIMEHT IOAE3HOTO JeHCTBHS u 6once HaJEHHBI
B DKCIAOATAlUH,

I'AABA ITEPBAHA

OBIUME CBEJAEHMA O H/APOTYPEMHAX H TPEFOBAHHUS,
» MPEABABASEMBIE K HAM

3 1. O6mue ceejenusi 0 rUAPOTYPOUHAX

Typbuna ruzposACKTPOCTAHUMM, MCIOAb3YS 9HEPIHIO Hamopa
BOZbI, IPUBOAUT B ABUMEHHE rEHEPATOp dAeKTpHuecKkoro Toka, Ha
¢ur. 2 mnpeacTaBACH pa3pes MO, arperaTy M 3JaHAK MAIIMHHOrO
zana Jluenporac.

Boza M3 BOAOXpaHMAMINA CTAHUWM, CO3ZAaHHOrO MAOTHHOH, 1O
Tpybe zuamerpom 7,62 M MOZBOAWTCA K CIMPAaAbHOH Kamepe Typ-
6uHbI,

B upenrpe crnupanbHOfi Kamepn! HaxoguTCA CTATOp TYpPOHHDI,
BHYTPH KOTOPOTO pacnoroxed nanpasasiomuil ammapar. [locaezuuit
npeacraBasier co60fi psA PACHONOMEHHHIX 1O KPYTY YA0GoOGTEKAE-
MBIX AOIATOK, TOBOpAauMBasi KOTOPBIE, MOMHO M3MEHATb KOAMYECTBO
BOJBI, TOcTynaolee B Typbuny. Hanpasasiomme aAomatku mozzep-
KHUBAIOTCS HMMHHM KOADLOM ¥ KPBIIKOH Typ6uHBI, OrpaHHYABAIO-
MMM CBEPXY W CHH3Y MOTOK BOJbI B HampaBASIOLIEM ammapare.

[pofigs wmanpasasomuii anmapar, Boja, MOAYHHB Heob6xozumoe
HallpaBAeHue, TonazaeT B paGouee xoreco Typbunml. IloTor BOADI,
obTerast AOMACTH, MMEIOIIHE BEChbMA CAOKHYIO (POPMY, OTAAET CBOH
3anac aHepruu paGouemy KOAeCYy, 3acCTaBAsAsA €O BPAaIATHCH.

Pa6ouee KOAeCO 3aKPEMAEHO Ha BEepPTHKAABHOM BaAy TypOuHDI,
KOTOpDIfl | HampaBAsieTess B TOJWIHITHMKE, YCTAaHOBACHHOM Ha ee
KpbIIKE, OTOT BaA HECTKO CBS3aH C BaAOM T'EHEpPATOpa, MOITOMY
9TH JBEe MamuHbl 06pasyrorT coboit exunblil arperar. s pabouero
KoAeca BOJA ZaAee IOCTYNAeT BO BcachBaiowlyio Tpyby, xoropas,
[OCTENeHHO YBEeAWuWBasl CEYEeHUs JAA NMPOXOZa BOJABI, yMEHbIIAET
CKOpPOCTb TMOTOKA. Brarogaps sTomy B TypbuHe mcnOAbsyeTcs 6oab-
masi wacTb TOJ SHEpPruy, KOTOpas MMEETCA B TIOTOKE BOJAbI, BbIXO~
asmem u3 pabouero xoaeca ¢ Goapmo# cxopocrsio. Boga, orpa6o-
taB B TypOuHe, yxozuT M3 BcachiBaiolWe# TPy6bl B HUKHHH Obed

CTaHIMH — B PEKYy 3a IIAOTHHOH.
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B typbunax /luenposckoit [DC norok Bogm BxoauT B pabouee
KOAeCO N0 paguycy W M3MEHSIET TaM CBO€ HAaNpaBACHHE Ha OCEBOE
(8 wnanpasaenwm ocu Typ6unb). COOTBETCTBEHHO NOTOKY BOZABI
B pabouem xoaece, 3TOT THUN TypOGUH HasbIBaeTCs pajgHaAbHO-OCE-
BBIM, OH TPHUMEHSETCH JAS CpesHe- H BbHICOKOHANOPHBIX TIHAPO-
dAEKTPOCTAaHUUI.

Jrs I'DC ¢ nanopom Boanl cebime 300 M mpumeHsIOTCA THAPO-
Typ6unbl cTpyiiHo-KOBmWOBOro TtHna, a ZAs [OC ¢ nanopom BoAbI
nuxe 25—30 m nmpumensoTes paoure KOAECa NPOMEAAEPHOrO HAM
IIOBOPOTHO=AOMACTHOIO THIA,

@ur. 2. Paspes mo arperary
u 3zaunmo cranuun Juenporac.

7 — manpasasioyuit annapar; 2—nox-

MENEEK  Typ6uEb;; 3 — HanopHbIi

Tpy6onposoa; 4 — peryaaTop; 5 — re-

Heparop; 6 — Bax Typbuub; 7 — cnu-

paibuas kamepa; 8§ — paGouee koreco;
9 — BcacwiBalogan Tpy6a.

XapakTepHo# 0CO6EHHOCTDIO MONIHBIX THAPOTYPOHH SBASIOTCS
ux Goabmme pasmepst M Bec.

CoBpemennas ruzporyp6una BkAlowaeT B cebs GOABIIOE HHCAO
KPYNHBIX ZeTarell W PasAMYHBIX MEXaHU3MOB, paboTaloIMX BO B3au-
MOZAEHCTBHY 1 06ecrneunBaloINX HOPMAABHY IO DKCIIAOATALMIO ArperaTa,

Yeaosus paGorter zeraneir oOueHp pasHOOGpasHbI: HEKOTOpbIE
3aiuBalOTCA B 6ETOH, Apyrue mOABepAEHbl HM3HOCY OT JAefcTBus
MOTOKa BOJAbI; HapsAY C KPYMHBIMH AETAAsSMH, paGOTalOUMH B YCAO-
BUAX BUGpaunH W GOABIINX HanpsimeHHl, UMEIOTCS MEAKHE TOUHbIE
ACTaAM M MEeXaHH3Mbl CHCTEMbI PETYAHPOBAaHHS H JAp.
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Bec wmeraara oaHofi TypOumbl Aas zHenposckoit 'DC cocras-
aser okoro 600 m, HO, MO cymecTBY, OpraHMYECKH B TYp6uny BXO-
zaT B 6oapmme macchl 6eTOHa, (PUKCHPYIOWHE B3aHMHOE pacrnoAO-
MEHHE OTZEAbHBIX Y3A0B Typ6uubI M 06pasyiollue BCaChIBAIOILY IO
Tpy6y, KOTOpasi AMIIb YACTHYHO OGAMIIOBaHa METaAAOM.

PYAHO CpaBHHBATbH Pa3MepPhbl IHAPOTYPOHHBI CO 3JaHUAMH H ApY-
I'MMH COOPYKEHUSIMH, HO HEKOTOPOE MpeJCTaBACHHE O IPaHAHO3HOCTH
ATHX MalldH MOKHO cebe cCOCTaBUTh, YSACHUB, UTO BCsI BOZA TaKO# MOIL-
HO# pexu kak Juenp cBOGOZHO NMPOXOAUT yepes AEBATh THAPOTYPOHH.

pH BTOM 3ayacTyio, HallpuUMep AETOM, PacXoJ BOZbI B peKe
HegocTaTOueH. lorga Bce Typ6uHbl paGoTAalOT TOABKO B 4Yachl,
Korjga TpebyeTcss GOAbIIE DAEKTPOIHEPIHHM, a OCTAAbHOE BpEMs
CYTOK 4acTb TypOHH OCTaHABAMBAIOT; BOJA PEKM IIPH DTOM HaAKalAM-
paercs nepes naorunoii ['DC. Caegosareabno, BOAy, mpOXOASILYIO
yepes TYypOUHY, HYXKHO HCIOAB30BATb TaK, YTOOBI IIOAYYATb OT Hee
HaubOAbIIEE KOAHUECTBO JHEPrHH, T. €., 4TOObI Typb6uHbI paboTaru
C MaKCHMaAbHO BO3MOXKHBIM KOD(PMPUIHMEHTOM MOAE3HOrO AeHCTBUSL.
[lpu Bcefi rpaHAMOBHOCTH MOIIHBIX T'HAPOTYPOHH CTOMMOCTb HX
COCTaBASIET AHMIIb HE3HAUHTEAbHYI0O YaCTh CTOMMOCTH COOPYMEHHs
Beefi craHumu. Memay Tem KO3(PHUUMEHT MOAE3HOro JaeficTBHUA
Typ6uH OmnpejeAsseT KOAMYECTBO DHeprud, BbipabaTbiBaeMOe CTaH-
nueit. OauH NPOUEHT ZOMOAHHTEABHOR BbIPaGOTKM DAEKTPOIHEPIUH
Auenposckoft 'DC gaer crpane 3a roj SKOHOMHIO HECKOADBKO TbI-
cAY TOHH TOIAMBA.

2. Tpe6osanus, npeagbABAsieMble K THAPOTYpOunam

Koap@puunent noresHoro gefictBus TypOHMH Ha COBPEMEHHOM
ypOBHE TEXHHKH OueHb BBICOK, OH cocraBaser 90—93/, noaromy
3aBOEBAHHE KaXAOTO AOMOAHHTEABHOrO MNPOLEHTa K. M. J. TypPOGHHDI
CBSI3aHO ¢ GOABIIMMH TEXHHUECKHMH TPYAHOCTSMH, Tpebyer mpose-
AEGHUS BECbMa CAOXKHBIX PAacyeTOB M TINATEAbHBIX Aab6opaTOPHBIX
HCCAEZOBaHUM,

IMomumo Tpe6oBaHMs BBICOKOTO K. . A., MMAPOTYyp6UHA AOAKHA
YAOBAETBOPATb TPEGOBAHUAM HCKAIOUMTEAPHOR HaZexHOCTH B pabore.
Auub pas B roZ NpOU3BOAUTCA PEBH3HUs TypOHHBI, OCTaAbHOE BpeMs
OHa JOAKHA HaXOAMTbCH B ®Kcmaoatauun., Manaefimas Heucnpas-
HocTb B paGore Typ6HHBI MOKET BhI3BaThb HEO6XOZUMOCTb €€ OCTa-
HOBKM M OTKAIOYEHHs reHepaTopa oT ceTH. [lpum »TOM dHacTpb morpe-
6uteredt pabpuk M 3aBOZOB ocTaHeTcs 6e3 DHEPIHH.

B xoscrpykuuum Typ6uHBI HEO6XOZHMMO IIPEAYCMOTPETb HaZex-
Hyo pa6oTy BCEX dAeMeHTOB MaummHbl. JJoAKHO 6bITH OCYIIECTBAEHO
Xopoulee CKpemAeHne ¢ 6eToOHOM OOGAMIOBOK U (PYHZAMEHTHBIX
yacTeil, TIIATEABHO pacCYMTaHbl pasMephbl M NMOAOGPaHBI MaTEPHAABI
pasauunbix aertareit. Hapsgy c pemennem BONPOCOB, CBA3aHHDBIX
¢ orcyTcrBueM BubGpauuii arperara, HagexHoii paboTo# Bara M moA-
HIMITHAKOB, JOAXHBI 6bITh TOYHO YYTEHBI BCE CHAbI, AEHCTBYylomue
B pasAMYHBIX MEXaHM3Max TypOHHBI M T. IL.
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Oco60e auauenne npHOGPETAIOT BONPOCHI, CBA3aHHBIE C peryaun-
poEaHneM Typ6uH M MX yIpaBAeHHMEM, B CBS3u ¢ TpeboBaHMEM mOA-
HOH aBTOMaTH3al¥Wy BCEX IIPOLIECCOB ynpaBAEHHS M paboThl CTaHUuM.

3. Ocobrie TpeGosamun k noBwmM Typ6umam Juemposckoit I'DC

O6b14H0 rHzpOTYpOHHDI MPOEKTHPYIOTCS AAS BHOBb CTPOSIIUXCS
CTaHUuH, MOPTOMY CTPOMTEABHYIO YacTb MOKHO HAMAY4UIMM 06pa-
30M coraacosath ¢ koHcTpyknweii Typ6unst Ilpu xoHcTpympoBanuu
HOBBIX THAPOTYp6uH AArst [uenposckofi I'OC gomoaunreanHbie
TPYAHOCTH BOBHHKAAUW B CBASM C T€M, UTO CTaHUWIO HYXKHO 6BIAO
BOCCTaHABAUBATD, HCNOAb3YS COXDAHUBIIMECH HAaCTH COOPYHEHMH,
B YaCTHOCTH, NIOJBOZHBIE 4aCTH 3JaHUS CTAHUNH, KOTOpPhIE, XOTS H
CpIAM MOBpEMAEHBI, HO MOI'AX GBITb BOCCTaHOBAEHBI,

CraBuroch ycaosue, 9TO6bI HOBBIE THAPOTYPOHHBI UMEAM OCHOB-
Hble rabapuThl OZMHAKOBbIE CO CTapbIMH AMEPUKAHCKHMH MalllM-
HaM¥ M pasMelaAuch Gbl B mpejeraX CTaphiX CIMPAAbHBIX Kamep.

Boabe TOro, CTaBHAOCH YCAOBHE HE MEHATb (OPMY CTapoii
aMepHKaHCKOH BcachiBarollell Tpy6nl, XOTs OHa, KaKk NMOKasaAul Aa6o-
PATOPHBIE HCCAEZOBAHUS, MMEAa HEJZOCTATKU.

Ilpu Boccranoprennn Juenposexoit TIC ee mopmarnubiit (pac-
ueTHbIfl) Hamop GbIA HECKOABKO MOBbImeH — ¢ 35,5 g0 36,3 M, OZHAKO
MOIUHOCTb HOBBIX TypOuH ZOAxHA GbiAa ObITh yBeAMUeHA B GOAbmief:
Mepe, YeM 3TO NOAYYaAOChb B PEBYAbBTATE TOADKO IIOBBINIEHHUS Ha-
nopa. Beino Takke nocraBaeHo TpeGoBaHHE O MaKCHMAABHOM MHO-
BDBIIEHUH K. I Z.

Conocrasaenye ycaoBuit  paboTsl CTaphIX ¥ HOBBIX Typ6uH
JAuenposexofi ['AC nmpuseseno B Taba. 1.

Kpome roro, smzsnrarocs TpeGosaume MOAYUHTD MAKCHMAABHO
BO3MOKHYIO MOMHOCTh TYPOGHHBI AAS HCIOAD30OBAHHA BOABI B IIEPHOL
IIaBOJKOB.

Ars toro urobsr moayumts ot TYpGHHBI 60AbIIyI0  MOIHOCTD
TPH TOM € SHAYEHMH K. IL J., HYXKHO TPONYCTHTb 4epe3 TypGHHY

Ta6auya 1
YcA0BHA YCTAHOBKE ZOBOEHHEIX M HOBBIX Typbun Juenponckoii I'3C
Ocuorunre gaumnre ‘ Jlomocnnie
‘ 519 s Hossle Typ6unnt
Pacuernsrii | |
B HETOR v il 5 5 65 5006 5 ; 355 & J 36,3
Mommoers na Bary ryp6usnt mpu pac-l
MeTHOM HAHOPE . . i . ........ 67 000 xam HE MeHee
Bricora Beacsipanms + (cunras or cpeg- R0 prom
Hel AMHUM HampaBAIOmEro amma- |
para 30 HuiHEro 6peda [ i
‘ : z
HOPMAADBHAA . . o . .. ........ ‘ 2,75 u | 3,15 u
MakCHUMaAbHAA . . . . . ... ..., . ’ 3,15 mu 4,25 m
~ v 74
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60AbIHEA Pacx0l BOABI, a Tak Kak raGapurtel TypOHHBI ocraioTCH
CTapBIMH, TO, CAC/OBATEABHO, HYAKHO pa3paboTaTh TaKyio (Gopmy 1PO~
TOYHOH wYacTH, ¥ B IepByi0 odepelb pabouero KOAeca, mpu, KOTO-
poit wepes Typbuny mor 6bl mpofitm 60AbmuE PacXoA BOAbI PH
AOCTATOYHO BBICOKOM K. M. JA. OTO 3HAYMT, HaZO OBIANO NPUMEHHTD
KOAeco moBhinieHHO# OpicTpoxozuocTu. Ho wem Bopime 6picTpoxosn-
HOCTb pabouero KOAeca, TeM GOAbIIE OHO MOABEPKEHO BO3MOXKHOCTH
BO3BHHKHOBEHHsl BpezHoro sBAeHus kapuraumd, Caezcremem xaBuTa-
LM ABASIeTCS Pa3pyLICHHE METaAAa KOAeca M CHHUAEHHE K. I A
Typ6uHbL

JAs npexOTBpaNieHisl BO3MOMHOCTH TIOABACHHS KaBUTALUA O6GBIYHO
YMEHDbINAioT BBICOTY BCACBHIBaHHs, T. €, PACHOAAraloT TypOGuHY B 343~
HEE cTaHgud  (OTHOCHTEAPHO HuHEro 6beda) HECKOADKO HHIKE.
B zaunom cayuae pacnonoxmTb TYpOUHY Hume OHINO HEBO3MOZKHO —
COXpPaHUBIIMECS YaCTH 3JAHHS STOrO He NO3BOAsAAM. Boapme Toro,
BBICOTA BCAChIBAHHSI Jame HECKOADKO yBEAMYHBaAaCb 3a CYET CHH-
MeHHsl YPOBHS HMmHero 6ve(a, AOCTUras MHOrZa TaKOH 3HAYHUTEADb™
Ho#i Beamumubl, Kak 4,25 m Bmecto 3,15

Ogznu u Te xe TpeboBanusa ObIAM MOCTABACHDI Nepej aMEepHKaH-
cxoit pupwmoit ,,Horonopr-Heroc” u Aenunrpajcxum 3aBojoM HMEHH
H. B. Cranuna.

Amepukanckas ¢Qupma, He Meaas cBA3bBaTL Ccebs AKECTRHMH
0653aTeAbCTBAMH, [EPBOHAYAAbHO TIapaHTHPOBaAa CPaBHHUTEADHO
HEBBICOKME KODQPUUUEHT MOANE3HOrO AeiicTBUS Typ6urs — 91,5%,.
Aump B pesyabTaTe JAUTEAbHBIX MEPErOBOPOB, IIOCAE TOrO Kak
AM3 umenu U. B. Craruna rapanTupoBar Ars CBOMX HOBBIX Typ-
6mH MaKCHMaAibHbIA K. m g — 93"/, amepuxaH{bl NOBBICHAH CBOH
rapauTam go 92,5%,.

lapantun AM3 nmenn M. B. Crarusa u amepuxaHCKo# (upMbl
»Hpiomopr-Hbioc* npusogsres B Taba. 2.

Tabauya 2
Tapantan AM3 nmenn M. B. Craaruma u gumpmbr yHeromopr-Huroc“
T'apanrnpyembie BeAHYHHDI H{\I\gécpxil:x?{a ,Hpionopr-Hproc*
MakcumarbHas MOLIHOCTD Ha BaAy Typ-
6unpt mpu pacueTHOM Hanope 36,3 at. 75000 xem 73600 xem
Maxkcumaapnoe sHavenue K. M. J. . . - 939/, 92,5,
K. n. a. mpn mommoctn 73 600 xam . 88/, 86,

Us Taba. 2 Bugno, uro AM3 umenn M. B. Cranuna rapan-
THpoBaa Gonee BhicOKME IOKasaTeAM paboTpl TypOuH, KOTOPBIE CUU-
TaA BO3MOMHBIM ZOCTHYb IPH CO3JAHUM HOBBIX MAIlHH.
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'ANABA BTOPAHA
PA3PABOTKA NPOTOYHOH YACTH HOBBIX TYPBHH

4. uean H NOCTAHOBKA BKCHEPHMEHTAABHO"MCCACAOBATEABCKUX
pabor

Cnmparbnas kamepa, HampasAsiowmil anmapar, paGouee Koaeco
u BcacblBaiollasi Tpy6a COCTaBASIOT NPOTOYHYIO HYacThb THAPOTYp-
6unpl. OT QOPMBI DAEMEHTOB NPOTOYHOH YACTH BABHCUT ee KO3 (-
(uuuent noaesnoro zgeficrsusa. Bcesiwoe mnecoBepmencTBo moroka
BOABI B ruzpoTypbuHe, IIOMHMO MOTEPh B MOUIHOCTH, BCAEACTBHE
nageHus K. I J., MOMKET IPUBECTH K BOSHUKHOBEHHIO PaSAHYHBIX
HeGAAroNPUATHBIX sABAEHMH, KaKk BuOPauus, KABUTALUWS, THAPABAH-
deckue yzapoi (nHanpumep, B aMepUKaHCKHX Typ6mHAX, paGoTaBmHxX
Ha /luemporsc a0 Bofiubl), pasmbis aua pexu u T. . Ocobenno
BEAMKO 3HaueHue (Gopmbl aomacTefi paGouero xoaeca.

Coszanue nOBBIX, Goree MOWHBIX THAPOTYPOUH AAS Juenporac,
HaZEAKHDIX B DKCNAOATAUMH, OGAAZAIOMMX BBICOKAM K. I. 4., XOPO-
WHMH KaBHTAUMOHHBIME KayecTBaMu, TPeGOBaAO NPOBEJEHHS CAOK-
HBIX MCCAEZOBATEAbCKUX U OKCIEPUMEHTaAbHBIX paboT, B pesyAbTaTe
KOTOPpBIX HEOOXOZUMO OBINO HaHTH:

1) nausbiroguefimue Qopmbr paGouero Koaeca, a Takme ero
XapaKTEePUCTHUKH;

2) waumsbirogueiimyio gopmy BcaceiBaloled Tpy6pr, obecneyuna-
IOWel NpH MAHAMAABHBIX TlepeJeAKaX COXpPaHUBIIMXCS BCACHIBAIOIUX
TPy6 BBICOKHHA K. I. 4. U CNOKOfHYIO paboty Typ6uHbI;

3) nauBbrogHefimui 1poPUAbL AonaTkH HATIPaBASIIOILErO anmnapaTa;

4) onpeaeauTs cuabl, ZeHCTByOImKME HA AoOMATKE HAIpaBA SIOILEr0
Anmaparta npyu PasAMYHBIX pexUMax paboTel TYypGHHDBI, U

BEAHUHHY OCEBBIX yCHAMI, geficTBylomux na pabGouee Ko-
A€CO TIpH NPUMEHEHHH PASrPyKAIOIMX YCTPOHCTB,

Bce nepeuncaennnie Boume sagaum 6biam MOAHOCTDIO paspelneHsl
AaGopatopueit ruaporypbun AM3 umenn W. B. Craamma. Hecr-
KH€ CPOKH IpoBeAeHHA dSTuUX paboT, a TakXe OTCyTCTBHE B Ha-
YaAbHbIH NIEPHOJ DKCIIEPUMEHTAADBHBIX CTEHZOB AabopaTopuH, BCAE-
CTBHE HX paspylWeHHA 3a rozbl BOHHBI u 6Grokazbl AeHHHTpaza,
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3aCTABHAM Pa3paboTaTh CHEUHAAPHYI0 METOZUKY HCHBITaHui C TEM,
yT0GBl B TIEPBYIO OYepeAb PEUIUTh camble NPUHUHNHAAbHbIE BONIPOCHI,
B COOTBETCTBHM C X0ZoM pabodero mnpoextmpoBanust JlHemposckux
1yp6uH. IDTO TNO3BOAMAO CBOEBPEMEHHO JaTh KOHCTPYKTOPCKOMY
610p0 maHHBIE, HeOOXoaumble JAst pa3paboTku pabouero mpoexTa
TypOuH.

Pacyer saeMeHTOB NPOTOYHOH yacTH I'uApoTypOUHBI Upe3BbIYaRHO
CAOXEH, HO OH He JaeT eAMHCTBEHHOrO, 3aBeJOMO Ay4Ilero peme-
uua. PacueToM HeAb3s €Ie IOAYYHTb OTBETA II0 PAZY BO3HHKAIO™
IIAX BOIPOCOB, HEAD3S OBITh NMOAHOCTDIO YBEPEHHBIM B ZAHHDBIX, 110"
AYYEHHBIX B Pe3yAbTATe OZHOIO AHIIb pacyeTa IPOTOYHOH YACTH.
[TosTomy Hapsagy ¢ pacyeTamMu IIPOM3BOAUTCS SKCHEPUMEHTAAbHAS
npoBepKa BCEX DAEMEHTOB IPOTOYHOH 4YacCTH rnaporngunm. Ha
3aBOJE HMMEeTCs CleluarbHast AabopaTopus, B KOTOPOH HCHBITDI-
BAIOTCS THAPOTYPOHHBI, HO TOADKO He B HATYpPaAbHYIO BEAHYHHY,
4yTO NOTPe6OoBaAO Obl MMIaHTCKUX COOpY:MKEHHil, a B BHAE MX MOZe-
Aefl, TOYHO YMEeHbUIEHHbIX B HECKOAbKO pa3 IO CPaBHEHMIO C JAei~
CTBUTEADHOH TYypOHHOM.

[lo pesyabraTam ucnbiTaHuss MOJAEAHM, B COOTBETCTBHH C yCTa-
HOBAGHHBIME TEOPETHYECKH ¥ TMPaKTHYECKH 3aKoHAMH mnozobus,
MOXHO CyZHTb O KadecTBax Oyayuieil aeficTBuTeAbHOH TypOHUHBI.

Moaeap TypOuHBI yCTaHABAMBAETCS B CIellMaAbHbIH MCIbITATEAD=
HbIfl CTEHZ, K Hefl MOZBOJAMTCA BOZA IOJ OIpEeAEACHHBIM HANOPOM;
nox pAeficTBHEM HAamopa BOJbI MOJeAbHOe pabouee KOAECO Bpa-
IaeTes, NPEOJOAEBas CONPOTHBACHHE CNEUMAADHOTO TOPMO33, KO-
Topbiil Kak 61 ynozo6AsieTCs reHepaTopy AeACTBATEABHOH TYpPOUHDL.
[Npu ucnbITaHMSX TOYHO BamepsieTcss pacxox Boabl (MpH ZaHHOM
Hanope), npoxoasiued uepes TypOuHY IpU PAaBAMUHBIX peXHMAxX ee
paborTnl. ZHOBPEMEHHO ¢ ®THM 3aMepsieTcs, Kakyio pabory
cOBeplIaeT MOZeAbHash TypbuHa M ee yucAO 06OPOTOB. :

Takum o6pasom, ompezeAsieTcs KOdQQHUHEHT NOAE3HOTO Aei-
CTBUSL MOZEABHOH TYpOHHBI NPH Pa3AMYHBIX YCAOBHAX paboTbl U coO-
CTaBASIETCS yHUBEpPCaAbHas XapaKTepucTHKa pabowero Koaeca,
npeacTaBasiiolass cobofi rpa@uK, Ha KOTOPOM MNPEACTABAEHO U3Me-
HEHHE K. I, A. B 3aBHCHMOCTH OT pacxozja BOAbI ¥ 4YHCAa 060pOTOB
TypOHHBI IIpH PAa3AMYHBIX OTKPBITHAX HANPABASIOULErO amnmapara.

Ecau, nanpumep, Hy#HO BBIACHATD BAUSIHME HA XapaKTEPUCTHKY
TypbuHbl GOpMBI ee BcachiBaiolled TpyObl, TO, COXpaHss BCe MPOYHE
YCAOBUSI KCIHEPUMEHTA NOCTOSHHBIMH, NPOBOAAT PSA HUCHbITAHUHA
MozeAu TypOuHBI CO BcachiBaloUuMu TPYGaMu pasAMdHOE (QOPMBL.
AHanornyHO BEAYTCS MCHBITAHUA JAS OIPEJEeACHHS] HAUBbBIIOZHEH-
ureil (QOpPMBI AONATOK HANMPABASIOUIEro anmapaTta u camoro pa6o-
4yero Koaeca.

Jast Toro urobnr 60oAee AETAABHO H3YYUTh IOTOK BOZBI B TYp-
6uHe, HEKOTOPBIE YaCTH KOPIyCa MOJEAH JAEAA0T NMPO3PAadYHBIMH H
HabAIOZAIOT 33 IOTOKOM, 3aMEPSIIOT CKOPOCTH B Pa3AMYHBIX TOYKAX
IIOTOKA, MCCAEAYIOT Bompoc o6 o6pasoBannu Buxpeil, 06 06paTHbIX
TOKaxX BO BcachiBaolleil Tpy6Ge m T. m.
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