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OCOBEHHOCTH KOHCTPYKLIMH
r0JIOBHOIro0 TEMJIOXO0AA
,, HE®TEPY10B03-1*

A. A. J)KHBOTOBCKHH, M. K. LLUAJIKHH,
B. . CAMYHHH

YIAK 629.123.5.011

B 1968 r. BcTynus B 3KCIJlyaTanyio rojOBHOH Tem-
Joxon cMellaHHoro TuiaBaHus <«HedTepynosos-1»
(puc. 1), mocrpoennnlil Ha [lepMckOM CymoOCTpOHTEB-
HoM 3aBoje «Kamay [1]. CyniHO crpoeKTHPOBaHO KOH-
cTpykTOpcKUM Owopo 3aBoja «Kpacnoe CopMOBO» Ha
knacc «M» Peunoro Perucrpa PCOCP c paspelieHuem
Peructpa CCCP coBepmiatb MOpCKHe mnepexoAbl Me-

Puc. 1. ToJsoBHON Tenioxon
CMELLAHHOr 0 NJIaBaHHS
«Hedrepynosos-1».
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NPOEHTHPOBAHHE
GYL108

xkny benomopckom u KaHpajakimeil npu Berpe A0
5 6aJJIoB U yAdaJieHHH OT NOPTOB-yOexuiy 10 50 MHUJIb.

ApXuTeKTypHBIH THN CydHa OTJHYaeTcsi pasMellle-
HHEM MAallWHHO-KOTEJbHOTO OTHAEJeHUs] U HaJCTPOHKH
B KODMOBOH OKOHEYHOCTH, a TPy30BOTrO TpIOMa W TaH-
KOB— B HOC OT MAaIlIMHHO-KOTeJbHOTO OTAeseHus. [le-
peBO3Ka 2KeJe30pYyJHOro KOHIEHTpara IpeLycMaTpH-
BaeTcsl B IIEHTPaJbHOM TplOMe AJHHOK 71 M (puc. 2).
OtcyrcTBHe B HeM nepeGOpPOK 3HAYUTEJbHO MOBHIIIAET
3¢ (PeKTHBHOCTh NMOTrPY30YHO-Pa3rpy30YHBIX Ollepaiui.
[TepeBoska HedrenpoaykroB II, III u IV kaaccos
OCYILIeCTBJISIETCSI B BOCbMU OOpPTOBBIX TaHKax IO ye-
Thipe c kKaxpaoro 6opra. Illupokoe BHeApeHHe KOM-
IJIEKCHOM MeXaHHM3aUHMH W aBTOMAaTH3aluH yIpaBsJe-
HUSl TVIABHBIMH M BCIIOMOraTeJbHBIMU JBHraTeJsiMH
NO3BOJIMJIO COKPaTHTh YHCJIEHHOCTb 3KHIaxa Ha
4—6 yes. U obecrneyuTb BO3MOXKHOCTb 3KCIJIyaTailuH
Temyoxola 6e3 MOCTOSHHON BaxXThl B MALIMHHO-KOTEJIb-
HOM OTJeJIeHHUH.

B mnpouecce co3gaHusi CylHa NPOEKTHPOBIIHKaMH
OblJl MpelJioKeH PsSAL OPHTHMHAJbHBIX KOHCTPYKLH.



Puc. 2. Bua Ha OTKpBITBIH TpPy30BOit TPIOM Temjioxoaa.

Cpenyu HuX clellyeT OTMETHTb MeXaHH3HPOBAHHOE JIIO-
KOBOe 3aKphiTHe, obecneunBatoiiee 100%-Hoe packphi-
THe WJIH 3aKpbiTHe rpy3oBoro tpioMa 3a 15—20 muH,
1 QPUKIHOHHYIO NpeloXpaHUTeNbHYI0 MY)Ty B TpH-
BoJe JAMCTAHIHOHHOH OTAayd HOCOBOTO SIKOPS NPaBOro

6opra.

Ycunennan pama

A
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Ha nocTpoeHHOM Tenjoxome B OAHOM KOpIyce
NpEeAYyCMOTPEHH M HedTeHaJHUBHble U CYXOTpy3HBlE
TPIOMHI, TIPHYEM HX BMECTHMOCTb pacCuMTaHa Ha IOJi-
Hyl0 Trpy3onofbeMHOCTb cyAHA. «HedTepynosos-1»
HMeeT CJeJyIollfe OCHOBHLHIE 3JIeMEHTHl W XapaKTepH-
CTUKH: JJInHA Haubosabwas 119 M, mupuna 13,5 M, BHI-
cota 6opTta 5,8 M, ocanka B npecHoil Boge 3,5 M, B Mop-
CKkoii Boje 3,4 M, BoAOH3MellleHHUEe B IIOJHOM TpPy3y
4320 T, Bomou3MellleHHe TnoOpoxHeM 1460 T, rpyso-
NOABEMHOCTb 1O 2KeJIe30pPYAHOMY KOHLEHTPaTy U Hed-
tenpoAykraM 2700 T. BMecTuMOCTh TPIOMa JUIA CHIIY-
4YHX rpy3oB cocrabisier 1830 M3, eMKOCTb HaJHBHBIX
TaHKoB 3550 M3, MOIIHOCTL TIJIaBHBIX JBHrarediel
6HOJI48AY 2X 660 4. c. obecreurBaeT CyaAHY CKOPOCTb
xoga 11 y3. B kayecTBe BcromorareJbHHIX ABUTraTesei
HCIOJb3YIOTCA Au3esb-reHepatoph JII'P 100/750 mori-
HOCTBIO 3X 100 KBT, HMeeTCs1 aBapHiHBIY AH3€e/b-TeHe-
patop 4JIM-13 MomiHOCTBIO 25 KBT. DKHUMNax TEMJO-
xoJla HacuuThbiBaeT 20 4YeJ., aBTOHOMHOCTb ILJIaBaHHs
cocrasasieT 10 cyr.

[Ipn npoektupoBaHuu HedTepynoOBO3a 0coOOe BHH-
MaHHe OBIJIO yZesJeHO BOIpOCaM IPOYHOCTH KOpImyca.
MarepuanoMm pajs Hero BhGpana craap 09I2. [las
yMeHbllleHUs1 JedopManuit 60pTOB B He(TAHBIX OTCe-
Kax Ha paccTosiHuM 6,6 M APYr OT Apyra yCTAHOBJIEHH
yculeHHbe paMbl. B yriax cpepsero Tpioma ajsi moJi-
HOl pasrpyskH ero rpeiiepoM mperycMOTpPEHHI Clle-
[[HaJbHble HaKJIOHHBIE JIMCThl — CKOChl. B KOHCTpyK-
LUAX TIONepeyHoro M TNPOJAOJBbHOTO paMHOro Habopa
KOpryca IIHPOKO HCHNOJb30BaHbl THYThle MPOdUIH
(puc. 3).

Tak xak MeToguKa pacuera MPOYHOCTH CyA0B Ge3
NonepeyHbIX nepeGOPOK B IPY30BBIX TPIOMAax OKOHYa-
TeJIbHO He oTpaboTraHa, creluanucraMu 3aBojaa «Kpac-
Hoe CopMoBO» U I'OpbKOBCKOro NOJHUTEXHHYECKOrO HH-
CTHTyTa OB NMpPOBe/leHbl HCCJelOBaHHsl Ha TeH30Me-
TPHYECKOH MOeJH, U3rOTOBJIEHHOH H3 OpPraHHYecKoro
crekna (puc. 4). Ilo koHCTpyKUMH Mojenb Oblja
yCJIOBHO Nnofo6Ha HaTypHOMY cylHy. B mMozenu ocyiue-
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Puc. 3. Mupeab-mnanroyr Hedtepynososa.



IIpoekTHpPOBAHME CYZIOB

CTBJIEH OCHOBHOH Habop Kop-
nyca (¢Jopel, KHWIbCOHHI, 7
paMHBIEe IINAHrOyTHl H OHM-
cbl, GOpPTOBBIE CTPHUHIEPHl U
Kapaunrcel). Jlerkue mpo-
JOJIbHBIE OajIKu M «XOJIO-
CTHI€» UIMAHTOYTHl B MOMIEIHU
He ycTaHaBauBaJjaucb. Coenu-
HeHHe JeTaJlel MOJeNH TIpo-
H3BOJWIOCHh CKJIEHBAaHHEM.

Buin npusATH Caenylo-
e MOAYJH TeOMETPHYECKO- | 3
ro nogobus [2]:

a) momysb momobus raba-
pPHTHHIX Pa3MepOB

y — Lu _ Ba__ Ha

=TI, = B.— H,— S0

rne L, B, H—rnaBHble pas-

MepeHusi CygHa H MOjesH, -
6) monyab momoOus TOJI-

IIIHH CBSI3€H

v, -

Puc. 4. Mopesp HedTepynoBo3a Ha HCNBITATEJbHOM CTEHJIE.

by
T—t—M—-S,

rae f,— npuBefieHHasl C yYeTOM ILIOIIAAH JIETKOro Ha-
6opa TOJILKHHA CBS3M HAaTYPHOTO CYAHA;
t,,— TOJIII[MHA CBSI3H MOJIeJIH.

B cooTBeTCTBHH C NPUHATHIMH BeJHYHHAMH MOAY-
Jieil nofo6usi T1aBHble pa3MepeHUsi MOJIeJIH COCTABHUJIH:
pJuHa pacuetHas L, =3,847 M, mnpuna B, =0,432 M,
Bhicotra 6opta H,=0,193 M, ToaiuuHbl cBsizeii £, =
=2—4 MmM. Moaynp mogo6usi YyNIpyrux CBOHMCTB MaTe-
puana, MpeACTaBJASOLHUE COOOH OTHOLUEeHHE MOAYJiei
yIpYrocTdu nepBoro poza, Obljl paBeH:

_Ey _ Eer 21108

EM— Eopr.c'r — 3,2-104 - 66

[TepecueT nosyyeHHBIX NPH UCIBITAHHH MOJEJH Ha-
NpsKeHH M TepeMelleHHH Ha HaTypHYIO KOHCTPYK-
IUI0 npou3BoAuJIcs no GopMynaM aJs MOAYyJeli CHJIO-
BOr0 reOMeTPHYECKOTO H ymnpyroro momobusi [2]:

HanpsxKeHui

>

o} —
A2T

=°M

H ’

- M,
rie ;L:M—H—MOIIYJII) nogobuss u3rHbaIoOUHX HJIH
M

KPYTSILUX MOMEHTOB;
pasBaja 60pTOB

vV, = UV, —.
H M }\’CE ’
yrja 3akpyunBaHUA
O =60 & .
f M Xeze

Bo BpeMsi ucnbiTaHuss Mojelb Obljia MOABelleHA Ha
CrlellMaJIbHOM CTeHJle C MOMOILIbI0 TPOCOB H paM, H3-
TOTOBJIEHHBIX M3 OpPraHUYeCKOro CTeKJa M IPHUKJIeeH-
HHIX K MOJeJIM mo mnepumerpy 34 u 169 mmnanroyTos.
Harpy:xeHue nmpou3BOAMJIOCH NOABEINIHNBAHHEM LHJIHH-
JIpUYeCKHX THPb K KOPOTKHM pBIMaM, NMPHKJIeeHHBIM K
AnuILy, najsybe u BTopoMy IHY momend. Hamps:xenus
u JeopManuy co3faBajuch MOJBECKOH MOJEJH 3a Ia-
Jy0y W JHHIE H COOTBETCTBYIOIIMM H3MeHEeHHEeM II0JIO-

skenusi rpy3oB. M3mepenusi nedopmauuil cBsizell ocy-
IIECTBJISUINCh JATUMKaMH CONPOTHBJIEHHS, YIJIOB 3a-
KPyuMBaHHWsl — HJIAHFOBHIM ~ BareprnacoM, pasBaja
6optoB — nmporubomepamMu MakcuMoBa.

HcnblTaHusl MOATBEPIHIH NPUMEHHNMOCTb THIIOTE3H
IJIOCKHX CeYeHHH K pacyeTy oOliel NMpOAOJbHON MPOY-
HOCTH Kopmyca He(dTepyAoBo3a, NpuUUYeM H3MeHeHHe
pacnpefieieHusi Harpy3Kd IO ILIMpHHe CyHAHa NpakKkTH-
YeCKH He BJIHSJIO Ha HamnpsikeHHOe COCTOsIHHe NpH 00-
meM npoaoJbHoM u3rube. HampsixkeHusi KpyuyeHusi co-
orBercTBoBasu Teopun B. 3. Bmacopa— A. A. YMman-
ckoro. BennuuHa 3THX HaNpsiKeHU#, MepeCYUTAHHBIX
na Hatypy, Mana—o =<100 krc/cmM? u Moxer, oue-
BUJHO, He YUHMTBHIBATbCS. ¥YToJ 3aKpyyMBaHHUsl Yy Ha-
TYPHOro CyJlHa Takxe MaJ — OH He OyJeT IpeBbIIATb
0,12°, YTO COOTBETCTBYyeT Pa3HOCTH OCAAOK OOpTaMH,
paBHOH Bcero 3 CM.

B TexHHYeCcKOM MIpoekTe OBLJIO NMPHUHATO, YTO 061ias
nomnepeyHasi NMPOYHOCTb obecrneynMBaeTCsi TOJBKO YCH-
JeHHBIMH paMaMH. DNOpbl HOPMAaJIbHBIX HampsixKeHHH
npu o6leM nonepeduHoM M3rube MOKas3bIBAIOT, YTO BCE
(dhJIopbl Harpy:keHbl B AHaMeTpaJbHO MJIOCKOCTH MpH-
MepHO OJMHAKOBO, XOTsl HanpsKeHusi BO (Jiope ycCHu-
JIeHHO! paMbl HECKOJIbKO BHIIIE, YeM B OcTasJbHBIX. Ha-
NpsikeHHUs1 TonepeyHoro H3ru6a B JAHaMeTpaJbHOH
MJIOCKOCTH, NepeCYUTaHHBIE C MOAeJIH Ha HaTypy IO
uarubamonieMy MOMeHTy, NIPUXOAALIEMyCsl Ha OIHH
¢dJsop, npH HauboJbliedl Harpyske paBHH oy =
=230 krc/cm2. B paiioHe mponoJsibHOH nepeGOpKH B Ha-
CTHJIE BTOPOTO JHA Hampsi:keHHble COCTOSIHHSI (PJIOPOB,
CBSI3aHHBIX C OTKPHITOM M YyCWJIeHHOH paMaMH, OTJIH-
yaTca. DT0 00bsCHAETCA Pas3quYHAMH B KOHCTPYKLHH
y3JIOB coefnHeHHs1 (JIOpOB ¢ paMaMu OOpPTOBOrO OT-
ceka. Hactun ckocoB BOBJieKaeTcs: B AedopMauuio mo-
nepeuHoro u3ru6a yactTuyHo. ECTecTBEHHO, YTO CKOCHI
YCHJIEHHOH paMbl paboTaroT Jyullle CKOCOB OTKPHITOM
pambl. HampsixkeHuss B HacTHJle CKOCa B CaMOM Xy[-
IIeM CJyyae He MPeBOCXOAAT o, =270 krc/cm2

Takum o6pas3oM, momnepeuyHass MPOYHOCTb KOpIyca
Hed)TepyLOBO3a OKaszanach 00OecreueHHON CO 3HAYM-
TeJMbHEIM 3anacoM. Pa3Bas m 3aBan 60pTOB, 3aMepeH-
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Paspywaiomne Harpysku M Xxapakrep paspyuieHuii 6ajnok c y3JaMu nepecedyeHdsl THYTbIX mNpoduJeii

dnanen cxkat ®aaner, pacTsHyT
upuna I
3cku3 ysaa dbaauua, Harubarompmii M3rubarommuit
M XapaKTep Pa3pylI€HHUs |MOMeHT B MecTe XapaKTep pa3pyuieHud MOMEHT B MecCTe
paspyineHus paspylueHHs
== 90 [lotepa  ycrofiuuBoctH| —23,5 He wucnbiThiBanace —
1\ — ~ ), ¢naHna OGajaku
ImanoH
135 To xe —25,4 To xe —
/ 90 He wucnbiTHIBasach — --26,4
+26,0
135 [Toteps  ycToRYHBOCTH —25,8 +27,3
daauna TepeKpecTHOI OtpbiB cBapHOro wmBal,
6aNKH B yaJje coefuHsIONEro ¢JaHIbI
7 90 Ilorepss  ycroifiuuBocTH| —23,2 HOTP?HHH“ B HIBE CTe- +23,1
¢aranna 6anku. Ysen He K
paspylieH
135 He wucnuiTLIBajach — 4-30,7
2 +28,8
—23,0 OTpHIB  CBapHOTO IIBa 2, +25,0
90 IToteps  yCTOMYHMBOCTH %(;?IJII(HHH(I:%HI?;(;HK ﬁqmn??
4 ¢baanna OaJku C mocie- K EC'Il:lHOI';I 2K 0 p
] 2 Lyoleft norepeii ycTofi- p
C i — YHBOCTH CTeHKH. Y3€JI He
~—nul 135 paspylueH —26,1 He wucnuiTHIBanach —
90 [lorepssi  ycrofuuBocTH| 967 PaspeiB ¢yanna no ue- +32,0
¢naHna OGanku y KOHIA JOMY MeTajuly Ha pa-
7 KHHIBL C Mochenyoued Iuyce
C = norepel YCTOHYHBOCTH
\ 135 CTeHKH. Y3eJ He paspy-| —29,6 OTpeIB cBapHoro mga /, +-27,0
1ieH COeMHSIIOIETO CTEHKH

HBld TPY UCNBITAHMM MOJEJH, OKa3aJcs MeHblIe pac-
yetHoro Ha 20—30%. B mnepecuere Ha HaTypy Hawu-
OoJibILKi pa3BaJl GOPTOB COCTAaBUI 6 MM, HaHOOJbILHM
3aBaJl 60pTOB — 6,5 MM.

s pa3paboTKM MeTOAHWKH pacuyeTa MPOYHOCTH
KOHCTPYKLHUI U3 THYTHIX npoduseil B [OpbKOBCKOM MO-
JIUTEXHUYECKOM HHCTUTyTe OBUIM TNpPeANpHHATH Clle-
L{aJbHble TeOpeTHYeCKHe H 3KClepUMeHTaJbHbIE HC-
clleloBaHusl. DTH HCCIeNOBaHMsl MOKa3aJd, YTO B THy-
THIX [Npopuasix HedTepyAOBO3a IONOJHHUTEJNbHLIE
HanpsixKeHusi Kpyuyenus He npesocxoast 10—15% Ho-
MHHAJbHLIX HanpsikeHuil uaruba. Takoe mnoBHIIeHHE
HanpsiKeHUH TNPakKTHYeCKH He MNOTpebOBaJio yBejunye-
HHS1 BeCa KOPNYCHBIX KOHCTPYKIHH. Dbliia nponu3BeneHa
TaKxKe 3KCIlepMMeHTasbHasi IpoBepKa pas3JyiMyHbIX KOH-
CTPYKUHUH y3JIOGB NepeceyeHus] THYTbIX NpopHiel pam-
Horo Habopa ¢ UeJsblo BoIOOpa HanboJiee IPOYHON KOH-
cTpykuuu (tabauua).

Ocenbto 1968 r. rososHoii Temnoxon «Hedrepyno-
BO3-1» coBepmuJ npoOGHBIN peiic. Bo Bpems peiica npo-

BOJWJIMCh pasJjiMyHble HU3MepeHHs, B TOM UHCJe Ipo-
BepKa INOJIOKEeHHS MPOJOJBbHBEIX CTEHOK CYXOTrpy3HOro
TpIOMa [0 3arpy3ku U NOCJe ee OKOHuYaHus. Makcu-
MaJibHBIl 3aBaJj OOPTOB B CpeflHell YaCTH TpIOMa Mocje
3arpy3ku pynoil coctaBuJ 6 MM W 3a BpeMsl mepexofia
or Kanganakumu no UepenoBia He usdmeHuscst. [locie
BBLITPY3KH PYABl IPOAOJbHBIE KOMHHICH TpHOMa TMpH-
HsIJIM TlepBOHAYajlbHOe MOoJoXKeHHe. JII0KOBble 3aKpHl-
THs1 paboTany HopManbHO, ONBITHBIHA pelic MOATBEPIUI
pacueThl nonepevyHoil MPOYHOCTH KOPIYCa, a TaKxke pe-
3yJIbTaThl HUCIBITAHUM TEH30MeTPHUYeCKOH MOJEeJH.
JlanpHefilaa sKcnayaTalysi NOCTPOEHHbIX HedTepyno-
BO30OB TII0Kasajla HaJeXHOCTb HX KOPMNYCHHIX KOH-
CTPYKUHU.
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IIpoekTHpOBaHUE CYJ0OB

3AAA4YA ONTHMHU3ALUH NONONHEHHA
PblbOMPOMbICIIOBOI0 &JIOTA

B. M. ITALLIHH

YK 629.124.72.001.57:51.003

PaccmaTpuBaemasi 3agaua BKJAOYaeT B cebsi mpor-
HO3WpOBAHHE pAa3BUTHSl pPA3JUYHBIX THUIOB CYJIOB H
yCTaHOBJIeHHe NOTpeOHOCTH B HUX. B craTbe wusna-
raercsi BTopasi yacTb 3ajgauyd. [Ipu 3ToM cuuTarcs
U3BECTHBIMH 3aJlaHHsI Ha H3rOTOBJEeHHe PbIOHOH IMpO-
OYyKIUKM Wik nojydabpukata HeNOCpeACTBEHHO HaA Cy-
Jlax, a Takxe IJaHHpPyeMble Cpe[CTBa Ha NOINOJIHEHUe
¢aora. Kpome Toro, mpenmnosaraercsi, 4To IO KaxJo-
My palOHy NpPOMEICJA YCTAHOBJIEHBl CyMMapHble BHI-
JIOBHl pPBIOBI, MAaKCHMAaJbHO HONYCTHMBIE MO coobpa-
JKEHUSIM PalMOHAJbHOTO PacXOOOBaHHUs CHIPbEBBHIX 3a-
nacoB. TpebGyercs omnpenenutb, Kakue THIIB CYJOB
ejecooO6pa3sHoO CTPOUTh B IJIAHHPyeMOM IepHOJIe.
KpuTepueM oONTHMaJbHOCTH MPHU pelIEeHUWH TaKoi 3a-
Jaun SIBJISIIOTCS NpPUBEeHHble 3aTPaThbl Ha NMOCTPOHKY
H 3KCIUIyaTauHi0 CYAOB, OCYILECTBJSIOIHUX J0OBIUY
pBIOBI, BBINIYCK 3aJaHHOTO KOJH4YeCTBA pPHLIOHOU IIpo-
AYKIIMK U TPAHCIOPTHPOBKY €€ B NOPTHI, & TAKXKe BHI-
NOJHAIIUX (PYHKUUH CHAOXKeHHUs.

[Ipu pemieHnn 3agaudl HY:KHO HUMeTb B BUAY B3au-
MOJIefICTBHE CYHOB Pas3jMYHOrOo Ha3HauyeHUsi (moObiBa-
IOLKX, TPOU3BOICTBEHHO- 100 BAIONINX, TPaHCIOPTHBIX
u np.). Hapsiny ¢ HOBEIMH, HeOOXOAMMO YYHUTHIBATb
Cyda, y>Xe Haxofsuuecss B 3KCIJyaTallud M BbINY-
CKalolllie 4acTb 3alJIaHUPOBAHHOM INPOLYKIUU.

[Ipu ompenmenenuu KojsHyecTBA CYyIOB Tpebyercs,
KpOM€ TOro, YYUTHIBATb 3aBUCHUMOCTb CTOMMOCTH HX
NOCTPOHKH OT pasMmepa cepuu. Kak mokasmiBaloT aHa-
JIOTUYHBIE pacyeThl [Jisi TPAHCIOPTHHIX CYyIOB, YYer
3THX OOCTOSATENbCTB CYIIECTBEHHO BJIHSIET Ha OITH-
maJnibHOe pemrenue [1].

PaccMoTpuM MaTeMaTHUeCKyld Mofesib 3aJauM.
BBeneM THIB Cy#OB-NpPETEHOEHTOB, M3 YHCJIa KOTO-
peix OymeM BHIOHWpaTh onTHMaJsbHBle, [IpucBoum Ka-
xKaoMmy Tuny uugekc i € I, rne I — MHOXKeCTBO THIIOB
cynoB-npeteHaeHToB.! Kaxabiii THN CyIHA HMeeT ompe-
JleJIeHHble TIPOMBICJIOBO-IIPOU3BOJACTBEeHHbIE (DYHKI[HH,
rPy30BMECTUMOCTb, MOLIHOCTb, THITOBBIE XapaKTepH-
CTHKH, TPOHU3BOJUTENbHOCTh TEXHOJOTHYECKOTO 060py-
noBaHud U np. OO6begWHHM THIBI CyAOB B TPYNNH C
OJHHAKOBBIMH IPOMBICJIOBO-IIPOU3BOACTBEHHHIMH (DYHK-
uusiMd. I[lycTb v —uWHIAeKC rpynnsl CylOB OLHOTO Ha-
3HayeHHsl, a V — MHOXKeCTBO TaKWX TPyNm H 0¥ MpH-
Hagexutr V (v €V). Pasgenum Bce THIOH  CYIOB
Ha TPYNNbl [0 Ha3HAYeHHUIO:

I, — umerolive TONBKO HOOBIBalouive (GyHKUHUH;

I — ¢ noGuiBarOIIUMU U 06pabaThiBalOIUMU GyHK-
LHUSIMH;

I3 — npenHa3HaueHHBle AN 00pabOTKH pPHIOLI-CHIP-
na uad nonygabpukarta U H3TOTOBJEHHUS MPO-
OYKIHH B MOpE;

I4— npon3BOACTBEHHO-TPAHCIIOPTHHIE;

Is — npepHasHaueHHBle [1Jisi TPAHCIOPTHPOBKH IPO-
LYKIUUM U3 PANOHOB NPOMBIC/A B NOPTHI;

I 3yak €
MHOIKECTBY.

CHMBOJIH3HPYET NPHHALJEXKHOCTb 3JeMEHTa K

l¢ — 62a3bI-KOMIIJIEKCH

6opTy;

I7 — TaHKepbI-CHA0KEeHIIHI.

Jlasi  Kaxpaoil rpynnel  OyleM pacCMaTpuUBaTh
TUNBI CYyJI0B, OTJIMYalolluecsi BpeMeHeM BBOJA B 3KC-
njayatauuio (TakKoe paspeneHue HeoOXOQMMO H3-3a
pasHoro crnocoba ydyera B IpHUBEJEHHBIX 3aTpaTax
CTOMMOCTH MOCTPOMKHM H 3KCIIyaTallUH CyLleCTBYIO-
IIUX, CTPOSILIUXCS M MPOEKTHPYEMBIX CYAOB):

r
[, — noctpoenHble cyaa;
I} — cyZna, mocTpoiika KOTOPHIX yKe OCBOeHa M MO-

JKeT TMPOJOJKAThCSH;
I — cyna, KoTopble MOryT GHITH CIPOEKTHPOBAHEI B

OyayuieM.

B stom cayuae I, I', I" Gyayt mMHOXeCTBaMH TH-
NOB CYIOB BCeX Ha3HaueHHil, OTJIMYAIOILMXCA BpeMe-
HeM BBOJA B 3KCIJyatalnuioo, a I, — MHOXKeCTBO
TUNOB CyJOB OJJHOTO Ha3HayeHHsi He3aBHCHMO OT CTe-
NeHH HX TOTOBHOCTH K BBOAY B 3KCIJIyaTaluIo.

BBeneM noHsITHEe YCJOBHOrO palOHa IPOMBICTIA
J€J, rne J — MHOXKeCTBO TaKHX paiiOHOB. ¥ CJIOBHBIH
palioH IpoMBICJA XapakTepuayeTcsi reorpaduyecKum
noJjioxkeHueM, MepUOAOM BpeMeHH (Ce30HOM), B Teye-
HUEe KOTOPOTO BeAeTCsl IPOMBICEJ], H YAAJEeHHOCTBIO OT
nopra, Ha KOTOphl#i 0a3upylTCs MPOMBICJIOBHE Cyia.
Ilon cesoHoM 3mech mnoApasymeBaeTcsl MEPUON TMPO-
MBICJIA, XapaKTepPU3YIOUIHHACS CPaBHUTEJbHO YCTOUH-
BBIMU CpPeIHUMH YJIOBAMH.

Ilycte £{— 0603HaueHue ce30Ha, T — MHOXeCTBO
cesoHoB u t€ T. TlonaraeMm, 4TO roj COCTOHT H3 He-
CKOJIbKUX Ce30HOB PAaBHOH WJIH Pas3jIMYHOH AJIUTEJbHO-
ctu. O603HAYHUM yepe3 ¢ WHIEKC NopTa Ga3HpOBaHHS,
Q — MHOXKECTBO TaKux MOpToB U ¢ € Q. B kauectse
nopToB 6a3MpPOBaHHS MOXKHO MPHHATb OCHOBHBIE TOP-
TH TJIaBHBIX OaccelHOBHIX ynpasJyeHuil. B panbHef-
weM OyaeM CUUTaThb, YTO § COOTBETCTBYET KOHKpeT-
HOMY OacceHHOBOMY ympaBJjenuio, a Q — MHOXKeCTBY
ynpabjenuil. TakuMm o6pa3oM, THUNBI CYLIeCTBYIOILKUX
PBIGONPOMBICJIOBLIX CYJOB MOXKHO pasjuyaTh IO NpH-
HAIJIeXKHOCTH [JIaBHBIM 0acCeAHOBLIM YIIpaBJIEHUSIM:

C JIOBCLKHMH CyldaMH Ha

ooul?"= Ul

veV

MHo02xeCTBO pafiOHOB, CBSI3aHHBIX C YIIPaBJIeHHEM (,
o6osHaunM yepes J, u npumem J, = vrw J=UJ,
teT qeQ 9
[Tyctb p— uHOeKC paHoHa mpoMbIc/ia B reorpacu-
yeckoMm cMmbicie, p € P, rne P — MHOXeCTBO TpPOMBIC-
JoBhix pa#ioHoB. Torma J% — MHOXKECTBO YCJIOBHBIX
paiioHoB, cOpMHpPOBAHHBLIX Ha 6ase OAgHOrO paioHa
IpoMbIcja B AaHHHN ce3oH. KaxaoMmy BHUAY pHIOHOH
NpoAyKUHMH mpHcBouM uHAekc s & S. He BBOmst B 3a-
gady BUAOBOH cocTaB AoObiBaeMoOii phIObl, OGyaeM yuH-
THIBATh €ro 3a CYET PaCUIHpPEHHsi MHOXecTBa S.
PaccmarpuBaeMast 3aaua 3akjlooyaeTcss B onpefe-
JIeHHH MOJIOXKHTeJbHBIX YHCeJ X;, BBIpAXKAaIOIUX KO-

JINYeCTBO Cy[OB i-THIA, TpelHa3HAaYeHHHIX MIJs pa-
6othl B j-paioHe. IlosyueHHBI!1 cocTaB (pJioTa NOJKeH
YIOBJIETBOPATh TPeOOBAHMSM IO BHINYCKY 3amjaHUPO-
BaHHOH MNPOIAYKIHH, NOCTaBKe ee B TOPTH, & TaKxkKe
ofecieyuBaTh HaHMeHbIlIHe TNpPHBeNEeHHblE 3aTPaTHL.
CocraBuM ¢opmMmanbHOe onucaHue TpeGoOBaHHII K CO-
cTaBy ¢Jora.



1. Cyna kaxzaoro ympasjleHHs BHINOJHAIOT IJaH
H3TOTOBJIEHHS] MPOAYKIHH B MOpe:

> 2, bysxy;>B,; no Bcem s€S u ¢CQ,

q

q —Jrg 4 n —_
rae 11_ =17 s6UL 4 UIT_; g— MHOXeCTBO THIIOB

CyJOB, BBLIMYCKAIOIIUX TMPOAYKLHIO B
g-yup aBJIeHHH;
B, —rojoBoji NJ1aH NPOHM3BOACTBA NPOAYKUHH
S-BHJa Ha Cylax IO §-yIpasJieHUIO;
b;js — BHINYCK 32 Ce30H MPOAYKIMH S-BHMA CY-
HOM i-TUNa IpH paboTe B YCJIOBHOM
j-paiioHe (HerTO).

Pacuer uncen by, a Takxke JPYrHux BeJHYHH, Xa-
pPaKTepH3yIOIIMX pexHM paboThl CYyHOB, BHIIYCK MpO-
AyKLUHY, 3aTpaThl U Npouee, NMPOHU3BOAUTCA IO AeHCT-
BYIOIIUM MeTOJHKaM.

2. B xaxJoMm paiiOoHe NPOMBICTIA U B KaXIblH Ce30H
JI0ObIBaeTCsl JOCTATOUHOE KOJIMUECTBO PHIOHI JJI1 U3TO-
TOBJICHHS 3allJIaHUPOBAHHOM MPOAYKIIHH:

> auxu > 2 qiysXy

ieI lel,; 4
pas xaxgoro j€J, ng€Q,

rae I — MHOXeCTBO THIIOB CYJOB, CAAIOLIHX PLIOY Ha

o6pabarnsiBaloniyie Cyaa;
1§ , — MHOXeCTBO THINOB CYZOB, NpelHAa3HAYeHHBIX

IJsi iepepaGoOTKU PHIGHI-CHIPLA MM TOJyda-
6puKaTta B MOpe;
(;;— KOJINYECTBO DBLIOLI, CIAaBaeMOii ONHMM NOGHI-

BaIOIUM CYXHOM 3a Ce30H Ha oOpabaTriBalo-
HE Cyaa;

qjs— TpeOymoiieecss 3a Ce30H KOJHYECTBO PHIGH
IJIsl H3TOTOBJIEHHSl S-IPOAYKUMH Ha OLHOM
ob6pabaThBaolieM CYyIHE.

Insi cynos tvna I2,6  paccMaTpUBaeMOe YCJIOBHE
BHINIOJIHSIETCSI aBTOMATHUYECKH, IOCKOJBKY pacyeT BHI-
NycKaeMoi 3THMH CyJaMH HPOAYKIMH TNPOU3BOAUTCS
HENOCPEACTBEHHO 10 KOJHYECTBY HOObIBaeMOH HMH
PHIOHL.

3. TpaHcnOpTHBIE BO3MOXKHOCTH CYAOB IpPOMBICJIO-
BOro ¢Jiora AOCTATOYHH AJIsl JOCTaBKH Ha Geper Bceil
IPOM3BOAMMONA B MOpe NMPOAYKUHH (IO KaXXAOMy paii-
OHy U yIPAaBJIEHHIO H B KaXKIblii CE30H):

py PyXy > 2 2 hyexy

q q S€S
lel{ ¢ lel{_ 4,6

s xaxgoro jEJ, m g€Q,

rae /§ ,— MHOXeCTBO THNIOB CyJOB, TPaHCIOPTHPYIO-
IHX NPOAYKUHUIO B [OPTHI §-YIIp aBJIEHHSI;

P;j— NPOBO3HAs1 CMOCOGHOCTL CyAHa i-THIa, pa-
6oTalolllero B j-paiioHe, 3a CE30H;

h;;s — BHIYCK pOAYKLHUH S-BuAa (6pyTTO).

C uenbio ynpouleHuss 3ajgaud He OyleM BBOAUTD
OrpaHHYeHHs] TIO0 NOCTABKe 3KCIOPTHOH NpPOAYKLHH B
HHOCTpaHHBle MOPTH. [lOCKOJBKY TpaHCIOPTHblE BO3-
MOXKHOCTH CYJIOB ONpeleNsloTCs M3 pacyera HOCTAaBKH
BCeil pplOHOI MPOLYKIMH B OTeYeCTBEHHbIE HOPTHI, CUH-
TaeM, YTO JOCTABKa SKCIOPTHOH NPOAYKUHH B HHO-
CTpaHHble NOPTH 3aBeloMO 06ecneyeHa,

Cynoctpoeraune Ne 5

4. TpancrnopTHble pedpHKeEpPATOPH JOCTATOYHO pe-
TyJsIPHO BBIBO3SIT MPOAYKLHIO M3 PallOHOB NPOMBIC/A
B TeuyeHHe Ce30Ha. DTO YCJOBHE MOXKHO BBINOJHHTD
BBeJeHHEM XOTsl OBl ONHOIO U3 CJIeAYIOLHX OrpaHu-
YeHHH:

a) CyMMapHOe YMCJIO CYLOPEHCOB B KaxkMAblH pafi-
OH 3a Ce30H He JOJKHO OBITb MeHbIlle MHHHMAaJbHO
N OIyCTUMOTO:

> nyXxy >v; Mas kaxaoro jCJ, u gcQ,
i:elg
rae /¢ — MHOXeCTBO TUIIOB pedpHIKepaTOpOB;
Ny — 4KCJIO PeHCOB Cy[HAa 32 Ce30H;
V; — MHHMMAaJIbHO JONMyCTHMOE YHCJIO PeficoB BCex

pepuxKepaTOpOB 3a CE30H;
6) rpysonoibeMHOCTb Hanbosee KPymHOro pedpu-
)epaTopa He JOJIXKHA NPeBLIaTh MAaKCHMAJbHO JOMy-

CTHMMOTO pasMepa NMapTHH Ipy3a:

max Pyz; <H; pas kaxporo jCJ, w q€Q,
ieI5

roe P; — KonuuecTBO rpysa, NpHHUMaeMoro pedpu-
KepaTopoM B j-paioHe;

H —]i]—MaKCI/IMaJIbHO ONyCTHMA OHOI}
=3 LOnyCT s nmapTus pHOHOIN

MPOAYKLHH, BHIBOSUMOH C MPOMBICIIA;

ﬁ] = 2 Z htjsxi]

2 PijXij— CyMMapHbIH
ielq 4 6 ses

iell_4 6

BeC MPOAYKUMH, BBIBO3UMOMH pedprKepaTo-
paMH 32 Ce3OH,
Z,— yCJOBHHH  MHOXHUTENb,  YUYUTHIBAIOILHH

BKJIIOYeHHE B ONTHMAJbHBIH TJaH CyHOB
[-TUIIa U pPaBHHIH

0, et 2 x;=0
, ]eJ
2=
1, ecmu X x;>0.
]eJ

5. CymMapHble yJIOBHl 32 Ce30H B pafiOHax mpo-
MBICJIA He NPEeBOCXOAST BeJHUYHHBI, JONMYCTHMOM MO co-
oOpaxeHHsIM palHOHAJIbHOTO pPacXOJOBaHUSl ChIpbe-
BLIX 3aIacoB:

Z Z ayxy<<Ap mo scem pCPwu tCT,
— MHOeCTBO

rae I, o= 177, UL 5, 6UI7 o 6 THIIOB

NOOBIBAIOILKMX CYIOB, BeAyIIMX IPOMBICE]
_ B p-paiioHe;
[P — MHOXeCTBO THIIOB CYLOB M3 YHCJa paHee
NIOCTPOEHHBIX H MPHHAaJJeXalluX ynpasJe-
HHUSIM, BEYILIUM IIPOMBICEJ B p-paiiOHe;
@;; — CyMMapHBI#l BHJIOB PHIOLI CYJIHOM 32 CE€30H,;
A} — MakcHMaJbHO BO3MOXKHBIfI CyMMapHbIf BbI-
JIOB PHIOBI 32 Ce30H B p-paiioHe.
6. B xaxablii pafioH MpoMBICJIa U B KaxIHl# ce3on
JOCTaBJISIETCS] HEOOXOHMOe KOJIUYeCTBO TOIJINBA:

2 Uyxy > 2, lyxy nns Beex jEJ, u q€Q,
eld 5 tel{_, ¢



IIpoekTHpOBaHME CYJOB

rae /¢, — MHOXKECTBO THIOB CYyIOB, JOCTaBJSIO-

LIUX TOIIUBO B PavOHH MPOMHICA;
U;;— KOJIH4eCTBO TOIUINBA, AOCTaBJIsSIEMOro 3a Cce-
30H Cy[HOM i-THma B j-paiion (mas i ¢ I57);
l,;— HepocTaollee B pacueTe Ha BECh CE30H KO-

JJM4eCTBO TOIJIMBA JJIsi OHHOrO CyJAHAa
(mast i€ 114, 6).

B uHTepecax ynpomeHHs 3afaud MOXKHO BBECTH
crenyouiee ponyilenye. IlycTs u3BeCTHB THIBI TaHKe-
pOB M 3aTpaTh Ha AOCTABKy TOIJIUBAa B PaioOHBI MpoO-
Mblcaa. Torna cyna tuna i € I7 He BKJIIOYAIOTCS B YHCJIO
CyIOB-IIPETEHAEHTOB, a B KpUTepUH 3(P(PeKTUBHOCTH
BBOJUTCA BeJHYHMHA 3aTpPaT Ha JAOCTaBKy HeNOCTalo-
1lero KOJIMYeCTBa TOIJIHMBA, paBHOTO

ierd q
ielj 46 iely

0 npu E;<O0.
Ilpu TakoM mnoaxoje 3ajaya omnpefeseHHS] OITH-
MaJIbHBIX THIIOB TaHKEPOB MOXeT OBITh pelleHa C Io-
MOUIbI0O MaTEeMaTHYeCKOH MOJeJH NPUMEHHUTEJNbHO K

TPaHCIOPTHHIM cyZaM [l] ¢ Hcnmonb3oBaHHeM B Kauye-
CTBE TPY30NOTOKOB BeJHYUH E;.

7. OrpaHvueHHe MO HCIOJb30BAHUIO CYLIECTBYIO-
IIMX CYAOB CBOIUTCS K CJAEAYIOLIEMY:

max X x,; <M{ mns Bcex iCI" u qCQ,

Ej=

teT ¢
]e.lq
rie  M?—uucno MMeOMHUXCS B §-yIpaBJeHHH
CymoBi-THNa, a QyHKUHS max ) X;; — HaubGoJblee
t

YHUCJIO HCINOJb3yeEMBIX CYHOB i-THIIA 32 CE30H.
8. Bo3MOxKHOe orpaHuueHHe CpPElCTB H PeCcypcoB
Ha nonoJHeHue ¢Jiora:

2 Dymax 2 x; <D.

tertur teT jejt

B kauectBe D; MOXHO NPUHHMAaTb CTOUMOCTb CYJOB,
TPYLOEMKOCTb CTPOUTEJNbHBIX paboT, BOAOH3MElEHHE
NOPOXKHEM H T. II.

9. IlpuBenennsie 3atpathl Mo ¢G0Ty MHHUMH3HPY-
I0TCSI:

6
F= ZFkémin,
k=1

roe F,— cocTasisiouiue 3aTpar.

Ilpu nocrpoenuu QyHKuuU KputepHus 3dbdeKTHBHO-
CTH HeOOXOAMMO YYHTHIBATH CJEAYIOIIHE OCHOBHBIE MMO-
JoxkeHud [2, 3]:

1. las crapbiX CylOB B KPUTEPHE BBOIUTCS TOJBKO
BEJUYHHA 3KCIUIyaTallMOHHBIX pPacXOXOB, TOrjga Kak
JJis1 HOBHIX HOIOJIHUTEJbHO YYUTHIBAIOTCSl 3aTPaTHl Ha
HX NMOCTPOIKY, BBOAUMbIE B KPUTEPUHN ¢ MHOXKHUTeseM E
(HopmaTuBHBIM KO3 duuHeHTOM 3h(PEKTHBHOCTH Ka-
NHTaJbHHX BJIOXKEHHH).

2. 3aTpaTH Ha NMOATOTOBKY IPOH3BOACTBA H OCBOE-
HHE CEpPUHHOH IMOCTPOMKHU CYAOB YUYUTHIBAIOTCSl B BHJE
(GUKCHPOBaHHOH BeJHYMHH U;, KOTOpasi BBOAHTCS
B KpPHTepHH TOJBKO B CJlyuyae, €CJIH MOCTPOHKa CyHoOB
JAHHOTO THUNA [peAyCMaTpPUBAeTCs ONTHMAaJbHBIM
J1aHOM.

3. AMOpPTH3aLHOHHbIE OTYHCJEHHS 10 CTapbLIM Cy-
JlaM ONpeAeJIAIoTCs U3 pacyeTa UX MOJHOH CTPOHUTENb-
HOH CTOMMOCTH.
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4. Ecau noctpoeHHble Cyla B ONTHMAJbHBIH IJ1aH
HE BKJIIOYAIOTCSl, TO K CTPOUTEJNbHOH CTOMMOCTH HOBHIX
cyln0B 100aBJsieTCs] HeaMOPTH3HPOBAHHAS YacCTb CTOH-
MOCTH CTapblX CyHOB, He BOLIEAIIMX B ONTHMAaJIbHBIM
nJaad. AMOpTH3alMOHHbIE OTUHCJIEHHS] Ha PEHOBALHIO H
COCTaBJSIOILas MPUBeAEHHbBIX 3aTpaT, yYHTHIBaloUlas
CTOWMOCTb NOCTPONKH HOBBHIX CYHOB, PaCCUHTHIBAIOTCS
C yueToM 3TO# JHOOaBKH.

PaccMoTpuM cocraBasilollHe 3aTPaT, BBOOMMBIC B
(hyHKIMIO Kputepus 3¢ QekTuBHOCTH F:
Fy =2 Y ¢;X;; — sKCIIyaTallHOHHbIE

iel jeJ

BCeM Cy[aM 3a rofl; aMOPTH3aLHOHHBEIE OTYHCJIe-
HUS MO CyAaM [-THUIa ONPENEJEHH [0 CTOMMOCTH
CEPUHHBIX CyHOB (C;; — COOTBETCTBEHHO 11O OAHO-

My CyAHy i-THIa B j-paiioHe);

pacxombl 1o

F,=E 2 k;X max > X; — JOJS NMPHBEJCHHBIX
ieflym qeQ ¢ jeJ(tI

3aTpaT, YUUTHIBAIOIAasl KalUTaJbHblEe BJIOXKEHHS
Ha nocTpoiky cynoB (k; — cTrpoutesbHasi CTOH-
MOCTb OJTHOTO CepuiiHoro cymHa, E — HOpMaTuB-
HBl K03 duureHT 3¢ PEeKTUBHOCTH) ;

| UjZ; — IOJIA TIPUBENeHHHIX 3aTpar, Xapakre-
iel
pu3ywouas HONOJHUTEJNbHEIE PACXOJbl HA MOATO-
TOBKY IPOHM3BOJACTBA M OCBOEHHE CEpHITHOH IO-
CTPOMKH cylnoB (2; — YCJOBHBII MHOKHTEJb,
paBHHIi | Npu GJAaHMPOBAHHU NMOCTPOHKU CYHOB
i-Tuna u paBHbil 0, ecau mocTpoiika TaKHX Cy-
OB He MJaHUPyeTCs);
F4 == ZQ tZT E.ZI witq(max thij— tx,-j)— paCXOﬂbI

qge € ‘i€
jeJq ]e.lq

Ha CoJepxkKaHUE CYyIOB, KOTOphHlE MOTLYT B OIpe-
JIeJIEHHbIEe Ce30Hbl HAaXOMMTbCSA Ha OoTcToe (W0, —

pacxoibl Ha OJHO CYHNHO B f-Ce30H B g§-ymnpasJe-

HHH);
F, = quQ z%quq (M;’——m?x th,-j) — JOMOJIHUTEJ -
€ jel,
Hbl€ 3aTpaThl, YCJOBHO INEPEHOCHMBIE HAa HOBHIE
Cylla B cJyyae, eCJM CTapbie CyAa B ONTHMalb-
Hbld IJIaH He BKJO4Yalores (r;, — 3aTpaThl Ha
OJLHO CY[IHO §-yIpaBJieHus);
Fg= d;E; — crouMocTb JOCTaBKH TONJIHBa B pail-

jeJ
oHbl mpomuicia (d;— To xe Ha 1 T TomjuBa).
CocraBasiiomias Fg BKIIOYaeTcsl B KPUTEPHit, €c-
JIU TIpY pELleHUH 3aJau¥l THIbI TaHKEPOB HE OITH-
MH3HPYIOTCS.
Pe3yJbTaToOM pelleHHsl paccMaTpUBaeMOji 3ajauM
SIBJISIETCS] ONTHMAJIbHBIE TMJaH B BuIe HaGopa umcel

Xiis X; =max2 X; H xt:in ,
72 e teT jost 7¢Q 7
q

MOKa3bIBAIOIINX PallMOHAJbHBIH COCTaB MPOMBICJIOBBIX
KOMILJIEKCOB JUJIsl Pa3JIUYHBIX PaiOHOB NMPOMBIC]A, Ha-
3HayeHUe, XapaKTEPUCTUKH H KOJHUYECTBO CYLOB, KOTO-
PBIMH [OJIKEH NONOJHATbCA (DJOT pHIOHOH HPOMBILI-
JIGHHOCTH, KOJIMYECTBO H THIBl CTAapHIX CYAOB, KOTOpHIE
1ieJiecoo6pa3Ho OCTaBUTh B 3KCIJyaTauud. B Marema-
THUECKOM OTHOLIEHHH paccMaTpuBaeMasi 3ajala sB-



10

JsieTcsl 3ajaueil ¢ TaK Ha3biIBaeMbBIMH (PHKCHPOBAHHbI-
MH 3aTpaTaMM, B KauecTBe KOTODHIX BBICTYNaIOT
JIONOJIHUTEJIbHBIE 3aTpaThl, CBfI3daHHBIE C OCBOEHHEM
MOCTPOMKH HOBBIX CyHnoB (uHcia v;). Pelllenne Tako#
3aJlayH CBSI3aHO C TPYIHOCTSAMH, OOYCJOBJEHHHMH Ha-
JUYMEM JIOKAJbHBIX ONTUMYMOB. l3BecTHBIE BHIUHCIIH-
TeJIbHble TIPHEMBl TMpPeAyCMaTpPHBaIOT, Kak IpPaBHIIO,
CBeJleHHe HMCXOJHOH 3ajayd K JHHEHHOH H MO3BOJSAIOT
TMOJIYUMTD JIHIIb MpHOGAUKeHHOe pelienHe. OQHAKO pe-
IIeHHe JIMHEHHOM 3aJlaud Takke OKasbliBaeTcs 3aTpyn-
HUTEJNbHBIM. V13-32 pa3noo6pasusi palOHOB NPOMBICIIA,
BUJIOB MPOAYKIIUHM H APYTUX NPHYHH YHCJIO OrpaHHye-
HHI W HEM3BECTHBIX Yallle BCEro MpeBHIIlaeT BO3MOXK-
HOCTH MpOrpaMM pelleHHs JHUHEHHHIX 3ajlay Ha MallH-

MATEMATHYECKHE METOAbI
B CTPOMTENbHOH MEXAHHKE KOPABJA

B. C. YYBHKOBCKHH
VIK [629.12:624.02/.09]:51

Omun u3 kpynHeimux ¢usukoB XIX B. . T'u66¢
roBopuJ: «MarteMaTika — 3710 13bIK». FIMeHHO Ha s13HI-
Ke MaTeMaTHKH BBHIPAXaeTCsl B KOHEUHOM HTOre 060Jib-
HIHHCTBO KOHKPETHHIX 3aKOHOMEpHOCTel OKpy:Kalollel
HaC JefCTBHTEJBbHOCTH, U TOTOMY MpPHKJaJHOe 3Haye-
HME MaTeMaTHUYeCKUX METOJAOB oueHb BeJHKO. CTpomu-
TeJbHasi MexaHHKa KopalJsi mpeicTaBJsieT B 3TOM OT-
HOILIEHHH BeCbMa XapaKTepHBIH MpHuMep.

[To MHEeHHI0O MHOTHMX BHAHBIX yYeHBIX, MAaTeMaTHKa
He MPOCTO <«IPUMEHSIETCSA» K TE€M HWJIH HHBIM, B TOM
yucje HHXKeHepHBIM, HaykKaM, HO H CaMa yepraer B
HMX HOBbBle HIEH, MeTOHBI, NpelcTabjeHus. Ecau 3to
TaK, TO CHEUHAJHUCTY, HCNOJb3YIOUIEMy MaTeMaTHKY
B CBOHX HCCJEHOBAHHSIX, HYKHO HEe TOJBKO TrJyOOKO
3HAaTb COOTBETCTBYIOUIHI MaTeMaTHYECKHH annapar, HO
H METOJIOJNOTHYECKHe M JIOTHYeCKHe OCHOBH MaTeMa-
THKHU.

Onnako M3BeCTHa M Apyrasi TOUKa 3peHHs], UMelO-
11asi CBOHX aBTOPHTETHHIX cTOpoHHHKOB. A. H. Kpruios,
HanpuMep, CYHUTAJ, UTO MaTeMaTHKa €CTb HHCTPYMEHT
IS uHXeHepa. MaTteMaTHKH CO3RalOT M COBepleH-
CTBYIOT 3TOT HHCTPYMEHT, a HH2KeHepaM BoBce He 00s-
3aTeJIbHO 3HAThb JIOTHKO-METONOJOTHUeCKHE TOHKOCTH,
CTOJIb HeOOXOJMMBbIE MaTeMaTUKy-TpodeccuoHaly.

[To-BuguMoMy, 06e TOYKH 3peHHSsl TpPaBHJbHBI, HO B
pPasHBHIX KOHKPETHBHIX (B TOM YHCJ€ HCTOPHUYECKHUX)
yeaosusx. A. H. KpbeuioB — spkufi npeacraBuTesb I0-
KOJIEHHS] HHXK€HepPOB M YUEHBIX, XKUBIIHX B MEPUOJ CTa-
HOBJIEHHSI COBPEMEHHBIX HHXKEHEPHBIX HayK, B MEPHOJ
NPOHHKHOBEHUS] B TEXHUKY HIell U METOHOB KJaccHue-
CKOM MaTeMaTHKH U MeXaHHKH, co3faHHbIX B XVIII u
nepBoit nojoBHHe XIX B. 1151 cTpOUTENILHOH MeXaHHKH
310 OBLJIO BpeMsi, KOrZa HHXeHepbl Hayaju MpaKTH-
YeCKH NMPHUMEHSITh TEOPHIO YIIPYTOCTH H KojiebaHuUi, BO-
oblle MarteMaTHueCKylo (Gu3uKy. MHxeHep neiicTBH-
TeJIbHO HCIOJIb30BaJl MATEMATHKy KaK «HHCTPYMEHT».

Hanbuelillee OypHOe pa3BUTHE TEXHUKH OBICTPO
rcuepnaso UMEBLIHICS MaTeMaTHYeCKHH 3a/lell, MOsIBH-
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Hax Kjaacca M-220 u «Munck-22». Ilpeononenre 3TuX
TPYAHOCTEHl BO3MOXKHO KaK 3a cyeT NMPHMeHeHHs 6o-
Jee MOIIHOH BBbIYMCJIHTEJbHOH TEXHHKH, TaK M paspa-
OOTKH HOBBIX BBIUHCJHMTEJbHBIX MPUEMOB, YUHUTHIBAIO-
niux cneydGUKy KOHKPETHOH 3ajJlauu.

JINTEPATYPA

1. opuu B. C, ITamuu B. M, Conmgatos B. E.
IlpuMeHeHHe 3KOHOMHKO-MaTeMaTHYeCKHX MeToJoB H IBM npu
npoektupoBaHuu cynoB. «Cynoctpoenue», 1967, Ne 11.

2. TunoBass MeTOAHKa OINpeNeJIeHHS 3KOHOMHYecKo# 3(ddek-
THBHOCTH KalMTAJbHBIX BJIOXEHHH H HOBOH TE€XHHKH B HapOXHOM
xo3siictBe CCCP. AH CCCP. T'ocnianuspmar, 1960.

3. TunoBasi MeToJMKa omNpeleJeHHs1 3KOHOMHYecKolt 3ddek-
THBHOCTH KanuTaJbHbiX BJoXeHHH. ['ocmian CCCP, Toccrpoii
CCCP, AH CCCP. H3x-sBo «IkoHOoMHKa», 1970,

JIUCb 3a1aul, KOTOPble HE MOIJIH ObITh pellleHbl H3BeCT-
HBIMH MaTeMaTHYeCKUMH MeToJaMH. TexHHKa cama
cTajla aKTHBHO CTHMYJHMpPOBATb NOsIBJeHHEe H pa3pa-
O0TKYy HOBHIX pPa3zleloB MaTeMaTHKHU. [lJ1s npuMepa jio-
CTAaTOYHO BCIIOMHHUTb XOTSl OBl TeOpHI0O HH(pOpPMAIMH
WIH TeOpUI0 KOHEUHBIX aBTOMaTOB. DoJee crpaBemJin-
BOM OKa3blBaeTCsl MepBasi TOUKA 3peHHsi Ha PoJib Mare-
MaTUKH B NMPUKJAJAHBIX HaykKaX. BMecCTe ¢ 3TUM HHKe-
HEPY-NPAKTUKY BCEe TPyIAHEEe CTAHOBHTCSI OpPHEHTHPO-
BaTbCsl B COBpPeMEeHHOH MateMaTHKe. Kak mnpaBuio,
KOHKPETHHIH CTUJIb MBILJIEHUS] HHXKE€HEpa U abCTPaKT-
Hblil MaTeMaTHKa COBepIUeHHO pa3JjuyHbl. MaTteMaTuk,
He 3Hasl NPUKJAJHOH HayKH, HE BCErga MOXKET Iope-
KOMEHJI0BaTh MHXKeHePYy UJH TeM OoJiee CO31aTbh HYXK-
HBIIl «MAaTeMaTHYECKUH HHCTPYMEHT».

[TosToMy He cJayyalHO TIOsIBJleHHE CIEeLHaJHCTOB
HOBOTO, NMPOMEXYTOYHOIO NMPO(QHUJA, TaK Ha3bBaeMbIX
MaTEeMAaTHKOB-TIPUKJAJAHUKOB, T. €. JIJUO0O MaTeEMaTHKOB,
XOpOIUO OCBOMBIIMX NPEACTaBJEHHs KOHKPETHHIX HayK,
JU60 CHeuHaJUCTOB B KOHKPETHHIX HayKax, XOpOLIO
OCBOMBILHX COBpPEMeHHbIE NPeNCTABJEHUS MAaTEeMAaTHKHU.
HacTo 3TO — aKTHBHbIE HCCJEN0BaTENH U [aXe MePBO-
OTKpPbIBaTeJIM KaK B CaMOH MaTeMaTHKe, TaK H B ee
NPUJIOKEHUSIX (BCOMHHUM XoTs1 O6bl poJib JI. B. Kanro-
poBHYa B Pa3BUTUHU MAaTeMATHUYECKOH 3KOHOMHKH H Me-
TOLOB JIHHEITHOrO NMpOorpaMMHpOBaHuUs).

[IpuknagHas MaTeMaTHKa — CaMOCTOsITeJbHasi 00-
JlacTh, Jiexalllasi Ha rpaHuile MexAy YHCTOH MaTeMma-
THKOH M KOHKpeTHbIMH HaykaMu. Ee ocHOBHOH mpef-
MeT — COCTaBJIeHHe HOBBIX MAaTeMAaTHYECKHX MojeJed
JJIsi HOBBIX KJIaCCOB KOHKDETHBIX 3aJay H CO3JaHHe
OCHOB COOTBETCTBYIOLLEH TE€OPHUH WJIHM IPHCIOCOOJeHHe
yKe H3BeCTHbIX B MaTeMaTHKe MOJeJsieil U TeOpHH K
KOHKpeTHBIM 3allayaM. Takas pa6ora TpebyeT crenu-
aJIbHBIX crniocoOHocTell W KBaaubukauu. s uHxeHe-
pa-mpakTHKa MaTeMaTHKa, BUAMMO, NOYTH Bcerfa Oy-
JeT JIMIIb UHCTPYMEHTOM, a AJisi HHXeHepa-TeoOpeTHKa
OHa SIBUTCA elle U OOBEKTOM TBOPYECKHUX pa3MbILI-
JICHUH.

B Hacrosiiiee BpeMsl CTpOMTeJIbHASI MeXaHHKa Ha-
XOIMTCA Ha TAaKOi CTafiUd CBOEro pa3BUTHs, KOrja
60JIBIIYIO POJb HUrpaeT CO3[AaHHE HOBHIX (DH3HYECKHUX
MoJeJieil CJIOXHBIX SIBJEeHUf], CBI3aHHHIX ¢ JedopMHpPO-
BaHMEM H MPOYHOCTBHIO KOHCTPYKIHHA. A HOBBHE (HU3HUE-
CKHe MoJeJH Heu30exkHO paHO WJIH MO3JHO MPHBOLSAT
K He0OXOAUMOCTH CO3[laHUSl aJleKBaTHHIX HM MaTeMa-
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THYeCKUX MpeAcTaBjieHui. M nelicTBUTeNBHO, yXKe Ceil-
yac, mHiTasch yrayOuTb M PaCIIMPHTb Halle MOHHMa-
HHe YCTOHYHMBOCTH B ILHPOKOM CMBICJE 3TOro CJIOBA,
BKJIIOYasi He TOJIbKO AeopMalUd KOHCTPYKIHH, HO H
TAKOe BaxHOe IJISl CTPOUTEJbHOH MeXaHHUKH IOHSITHE,
KaK HaKoIJIeHHe NOrPellHOCTeH BHIUHCAUTEbHBIX aJiro-
PUTMOB, MBI NMPHUXOAUM K HeOOXOAMMOCTH YUHMTHIBATD
NPUYUHHO-CJEACTBEHHbIE CBSI3H MeXAYy BeJHYHHaMH,
BXOASIIIMMH B MaTeMaTHYeCKHe CcOOTHoueHHs [1].
A 3710, B CBOIO Oouepellb, CBSI3aHO ¢ pa3paboTKOi COOT-
BETCTBYIOLIlEH HEKJIaCCUUYECKOM MaTeMAaTHUeCKOH Teo-

pHUH.

Uto6bl He 6HITH TOJIOCJIOBHBLIMH, KOCHeMCsl, HanpHUMep, BKpat-
le 3JIeMeHTOB aOCTPAKTHOH TEOPHH NPHYMHHO-CJENCTBEHHBIX CBS-
3el B OJHOMEpPHBIX H KBa3HOIHOMEpHBIX IIpoleccax, KOTOpbe
HrpaloT B CTPOHTENIbHOR MeXaHHKe OYeHb OOJIBIIYIO POJib.

IlokaxkeM HarjsiiHOe NpeJCcTaBJIeHHE OJHOMEPHOTO HJIH KBa-
3HOZIHOMEPHOTO Ipouecca Ha HeKOl BooGpaxkaeMol cucteme («Ma-
IIHHE»), 3aMETHB, YTO YKa3aHHasi HaIJISIAHOCTh He CHHKaeT ofLi-
HOCTH W CTPOTOCTH TNOCJEeAYIOUIero aHajH3a, NoJo6HO TOMy, Kak
HCIIOJb30BaHHE B MaTeMaTHYeCKOH JIOTHKE H3BECTHOH MallIHHBI
ToiopuHra octraBsasier OOLIMMH H CTPOTHMH JIOTHYECKHE BBIBOJHL.
[TycTe HMeercsi TpaHcniopTep C n JIeHTaMH, PaBHOMEPHO JIBHXKY-
LMMHCS B HampasJleHHH cTpesok (puc. 1,a). I'py3 nakmappiBaercs
B ToykaX A; ¢ KOOpPIHHATOH X, MOACHINAETCH HAa BCEM YyaCTKe
A;B; n c6pacbiBaercs B Toukax B; c¢ koopaunaTtoil xo. Koun-
yecTBO Yj == y; (X) rpysa Ha JieHTe [ TNpPHMEM 33 HEH3BECTHYIO
¢ynkuuo. HMmeetca cuctema, Kotopas ¢HKCHpyeT B KaxIOH TOY-
Ke BCe 3HauyeHHs y; (¥) Ha BcexX JIeHTax W MoChlaeT HHPOPMAIHIO
06 3TOM B IEHTPaJbHBIH MocT. B pe3ysbTaTte Haercs KoManpja

MOACHINATL Ha KaXAyl JEHTY Yy; TpPy3 C HHTEHCHBHOCTBIO
ti(x, yi..., yn). Tpouecc onpenensieTcsi NPOU3BOJLHOA HOpMaJib-
HON cHCTeMOH BHJAA

dy;

T =fila v Ly i=1 (1)

Ilaisi onpeie/IeHHOCTH 3aJayHd NMOMHMO ypaBHeHH#t (1) HyXHO
3ajlaTb HauaJibHBle YCJIOBHS B BHJe rpy3oB y;(x;). Uro6wl one-
pHpOBaTh OTpHUATEJbHHIMH Y;, NpeNcTaBHM cefe, YTO Ha JIEHTHI
3aKJaJ(bIBAIOTCSl M TIOTOM MNepeMeLlaloTcsi MOCTOsIHHBIEe Tpy3bl Q
a y;— nob6aBku K Q;.

BBeneM Tenepb BaxkHOe onpefeyieHue. HazoBeM BHYTpeHHHMH
napaMeTpaMH OZHOMEPHOTO HJM KBa3HOJHOMEPHOIO Mpolecca Jio-
Oble He3aBHCHMBIE JIPYr OT Jpyra CcKaJsipHble BEeJHUHHBI, MOJI-
HOCTBIO H OQHO3HAYHO ONpejelsioliie B CBOeH COBOKYNHOCTH He-
nocpeJICTBEHHOe (H3HUeCKOoe B3aHMMOJEHCTBHE ero yacteill B JloO6OM
ceuenun x. IIpouecc HasbiBaeTcss n-napaMeTPHYECKHM IO UYHCITY
BHYTPEHHHX IapaMeTpPOB B KaXIOM CEYeHHH.

Jlerko nokasbiBaeTcsi TeopeMa: BEKTOP COBOKYNHOCTH BHY-
TPEHHHX IIapaMeTPOB HEOIHO3HaueH, OJHAKO oOfLlee YHCJIO 3ITHX

a)

[ 22 2
A - —= 1 b
A, — i
Aj————————— — — — 1 8
An* — — bn

"oy —-— — b
4y — b
Ajm—— — — ——— — ——— b
Apr— — 1 By

Puc. 1. Moaesn kBa3HolHOMEpPHOro npolecca.
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napamMeTpoB B J0O0H COBOKYMHOCTH HEM3MEHHO M OINpejesisieTcst
(H3HYECKOH CYLIHOCTBIO Mpolecca.

OObikHOBeHHBle  AnddepeHIManbHbe ypaBHEHHsI peasibHBIX
NPOLIECCOB B BelLeCTBEHHOH O6GJIACTH SIBJASIIOTCSI YPaBHEHHSIMH Iie-
peHoca BHYTPEHHHX MapaMeTPOB 3THX MPOLECCOB Ha GeCKOHEYHO
MaJIblX yYacTKax.

B ToJbKO yTO paccmoTpeHHOM ciyudae (puc. l,a) BHyTpeHHHe
napaMeTpbl (pH3HUECKH NEPEHOCSITCS B CTOPOHY BO3PAaCTAIOILHX X.
HetrpynHo  3anycTHth Bce JIeHTBL B OOpPAaTHYIO  CTOPOHY
(puc. 1,6) u ycTpouTh TakK, uTOOBI MOJICHIIKA TPY30B ONpenesisi-
Jack QyHKUusIMH —f;(X, y,..., Y, ). IIpolecc cHOBa omnHcbIBaeTcs
cucreMoil (1), ofHaKo HayaJbHble YCJIOBHS HOJIXKHBI Tenepb ¢u-
3UYECKH 3alaBaThCsl B BHIE Y;(Xq).

CMena HanpasJieHHs NOTOKa NapaMeTpoB KasaJjoch Obl HH-
yero He MeHsieT: o6a mpouecca MOIYT YAOBJETBOPATb OMHOMY
H TOMY e uYacTHOMY pelleHHio. OIHaKO YCTOHYHBOCTH HX 110
OTHOIIEHUIO K BO3MYIUEHHAM OyneT NPHHUHNHAJIBHO pa3/MYyHa.
BcnoMHHM, 4TO BO Bcex OmpenesieHHsIX H MeTogaX aHaJiu3a YyCToMi-
YHBOCTH JIBHXKE€HHsi (QUT'YpHpPyeT YCJOBHe BO3pacTaHHsl BpeMeHH f.

PaccmaTpuBasi mpouecc JABHXKEHHSI C apryMeHTOM, IIPHHIH-
MHAJILHO MEHSIIOLUMCS TOJbKO B TOJIOXXHTEJIbHOM HampaBJeHHM,
a 3aTeM YCJOBHO MeHsii [ Ha —f, MHl NepexonuM OT H3yYeHHs
YCTOHUHBOCTH IIpolecca JBHXKEHHsi K H3YyueHHIO ero Habjawonpae-
MOCTH. MeHsisi HanpaBJieHHe JIBHXKEHHS JIEHT, Mbl IepeXOJHM OT
OIHOTO peaJsIbHOTO Npouecca K APYroMy, He MeHee peaslbHOMY Mpo-
Leccy, HMMeOLIeMy J[ApPYILYyl0 YCTOHYHBOCTb. TakuMm o6pa3oM, Ha-
npaBJ/ieHHsI TOTOKOB MapaMeTpPOB, HEeCYLIECTBEHHBIE C MNO3HIH#
KJIaCCHUYeCKOH MaTeMaTHKH, OY€Hb CYyUIeCTBEHHH JJifi H3yuYCHHS
¢H3uuecKoii peasbHOCTH.

XapakTepHOil OCOGEHHOCTBIO OOOHX PpPacCMOTPEHHBIX IpoLec-
COB fIBJIsIeTCA HX OXHOCTOPOHHOCTB. Ilpomecc HasbIBaeTcsl OAHOCTO-
DOHHHM C JBUXKEHHEM B CTOpPOHY Bo3pactauusi (yGbiBaHHfI) He3a-
BHCHMO¥ NepeMeHHOH X, ecau JjoOble JIOKaJbHEle H3MEHEHHSl, BHO-
CHMBIE B HEro IpHu Jio60M Xx=xp, He NPUBOAAT K H3MEHEHHSIM IIpO-
necca mpu x<xp (COOTBETCTBEHHO X>Xp). B npoTHBHOM cityyae
npoiecc Ha3blBaeTcsi JBYCTOPOHHHM.

THNHYHBIM NPHMEPOM OIHOCTOPOHHEro INpolecca MOXKeT Cly-
XKHTb JIBHXXEHHE MEXaHHYECKOH CHCTEMBbI C 7 CTelneHsMH CBOGOMHI.
[IpuMep NBYCTOPOHHEro npolLecca — CTaTHYECKHH H3ru6 O6ajku
noj neficTBHEM MNONEpPeYHOH HAarpys3kH.

JIBYCTOPOHHOCThL MpoLecca MOosBJseTCsi OOGHIYHO NPH YCIOXK-
HEHHH TOTOKOB TNapaMeTpoB, OJHAKO OHA MOXKeT NOSIBHTbCS
H INpH MNOTOKe, NOKa3aHHOM Ha pHC. 1, a, eciin BBeCTH (YHKLHH
JiB Bune fi(x, yu. Yo, ..., Yn, 1+¢, yat+e, ..., Yy, +¢), rHe
€ — TOJIOXKHTEJNbHOE YUCAO (HAaJHYHE ONepexKamolluX apryMeHTOB).

TlyctuM n-10 JeHTy B 0OpaTHyI0 CTOPOHY NO CPaBHEHHIO C
OCTaJIbHBIMH JIEHTaMH, H3MeHHUB 3HaKy [,. Tlpoumecc mno-npexuemy
onpenesutcsi Toft ke cucreMoli (1), HO 3ajaya HaxoXKAeHHS
YaCTHOTO pelleHHs] NPeBPATHTCS B ABYXTOYEYHyI0 (C I'PAaHHYHBIMH
YCJIOBHSIMH) — HY2>KHO AJf1 Bcex i<n 3amaBaTb Y (x;) H, Kpome
TOro, 3ajgatb Ypn(x). Bo3mylieHusa mnpomecca IpH HEKOTOPOM
Xx=xp 6ynyT pacnpocTpaHaTbc B 06e cTOpoHH. CoueTaHHe JIEHT,
HAYUHX HaBCTpeuy HAPYr HPYyry, MoxeT OBITb, KOHEYHO, JIOOHIM.

HerpynHo MopnenupoBath IBYCTOPOHHHH mepeHoc Jio6oro
napamerpa. Iljis 3toro 3aMeHHM i-l0 JIeHTy JABYMSI ClapeHHBIMH
JeHTaMH, HAYLUMMH B NPOTHBOMOJIOXHHIX HamnpaBieHHsix (puc. 2).
B toukax A; v B; NpoHCXODMT neperpy3ka C ORHOi JIEHTH Ha
npyryio. IToxchinka rpy3a Ha HHXKHIOIO JIEHTY OnNpenessieTcsi TOH
e ¢QyHKUHe# fiz, UTO M Ha BEpXHIOIO, HO B35ITOI C O6GpPaTHHIM
3HaKoM (rpy3 nepecninaercsi; o6e JieHTH paGoTaioT caMu Ha cebsi).

KomOuHHpYys OINHHOYHHIE H CNApeHHBe JIEHTH, a TaKXe Ha-
NpaBJIeHUs] JABHXXEHHSI JIEHT, Mbl MOXEM MOJEJHpPOBaTh IIPOMS3-
BOJIbHBIE TOTOKH BCex NapameTpoB. [lJ1si CTPOHTENbHON MeXaHHKH
XapaKkTepeH MNEpPeHOC KaxXJAoro mnapamerpa B o0e CTOPOHHI.

O6paTHM BHHMaHHe, UTO TOBOpPSi O NepeHOce NapaMeTpa, Mbl
HMeeM B BHAY, B CYIIHOCTH, He €ro HelnOoCPEeACTBEHHBI ¢Hu3nye-
CKHH nepeHoc, KaK 3TO NMPOHCXOJHMT B Hallell cHcTeMe TpaHCIop-
TEepPHBIX JIEHT, a HanpaBJeHHs NPHYHHHO-CJEeACTBEHHHX CBf3€H.
[TpuHaATEHIl Y Hac npsIMONl NepeHOC HesaeTr 3TH CcBsA3H OoJiee Ha-
TJISi THBIMH.

OTMeTHM, YTO TEOpPHS1 YCTOMYHBOCTH ABHXKEHHs (KakK B Ma-
JIOM, TaK ¥ B GOJbLIOM) NPHMEHHMa TOJBKO B cJIy4yae, KOria mnpo-
necc ogHocTopoHHui. [IpH 3TOM HanpaBieHHe TeUEHHS X He UMeeT
CYLLleCTBEHHOTO0 3Hay€HHsi, MOCKOJIbKY 3Jech BCeria MoxkeT OHTb
H3MeHeH 3HaK nepemeHHHX. UYrto Kacaercsi yno6oro IBYCTOPOH-
Hero Iporecca, To0 B HeM pa3BHTHe NepBOHAYAJbHBIX BO3MYIIEHHH
NMPOHCXOAMUT MO COBEPUIEHHO HHHIM 3aKoHOMepHocTsM. Ho u 3xech
oOLIHA MPHYHHHO-CJAEACTBEHHBII aHAJIH3 MOXET ChHIrpaTh GOJBIIYIO
posib. B uacTHOCTH, pa3BHBaeMBIi B CTPOHTENBHON MeXaHHKE, HO
uMeuit 1 obuiee 3HaueHHE, METOJ NapIHAaJbHHIX OTKJIHKOB MO-
3BOJISIET 3aMEHHTb MCCJIe[IOBaHHE JaHHOrO JBYCTOPOHHEro Ipo-
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1ecca ¢ NPOH3BOJILHOH CXeMOH IIOTOKOB IapaMeTpoB HCCJ/IENOBa-
HHEM 3KBHBaJIEHTHBIX MO YCTOHYHBOCTH OJHOCTOPOHHHX IIPOIIEC-
coB. OTciofa MOSIBJISIIOTCA BO3MOXHOCTH IPHBJIEYEHHS amnmnapara
TEOPHH YCTOMYHBOCTH JIBHXKEHHSl IJIl aHAJM3a YCTOHYMBOCTH ABY-
CTOPOHHHUX IIPOLIECCOB.

VYpaBHenHusi nepeHoca NapaMeTpoB elle HE ONpeNessiioT caMH
no ce6e 3TH mapametpsl. [1o3ToMy 06paTHMCS K JOMOJHHTEIbHBIM
yCJIOBHSIM, KOTOpbie HeOOXOAHMBI ISl BbIJEJEHH YacTHOrO HHTe-

O @] O o8 O
@ Q 0 Q Q Q 29
Aj
Q O @) O Q O
€Q O Q9 O (@) o Q (:)}

Puc. 2. Moaesib ¢ ABYCTOPOHHHM MNEPEHOCOM MNapaMeTposB.

O O
Qo O

8.

g
g

rpana Juo6oit cucteMbl auddepeHunanbHEX ypaBHeHuii. Hasosem
AKTHBHBIMH TaKHe JONOJIHHTEeJbHblE YCJOBHS, KOTOpPHE Henocpen-
CTBEHHO (H3HYECKH BJHSIOT MJH MOTYT BJHATL Ha caM MpoLecc
H ofecneyHBalOT €ro INpoTeKaHHe B COOTBETCTBHH C KaKHM-TO
ONpefe/IEHHBIM YacCTHBIM pelLleHHeM YypaBHeHHME mnepeHoca. [lac-
CHBHBIMH OyJleM CYHTaTh Te, KOTOpble fIBJISIOTCA HJIH XKeJlaTelb-
HBIMH, HJIH HaO/oJaeMbBIMH B JAHHOM TIponecce, HO He oobec-
NeYuBalOT H HE MOryT ofecrneyWBaTh caMH 1O cebe KOHKPETHOM
peanu3alH TpoLecca COIVIACHO YacTHOMY pelleHHIO ypaBHEHHH
nepeHoca.

AxTHBHEIE M TNacCHBHBIE YCJOBHSI JeJIITCS He MO KJaccHye-
CKHM, a 10 HHBIM KPHTEpHSAM (B COOTBETCTBHH C OTKasoM OT ab-
CTPAKIMH HUBEJHPOBAHUSA NpPHYHH, YCJOBHH, cleictBuii). HM3Bect-
Hbl€ BEJIMYMHB H (PYHKLHH, BXOJSIlHMe B aKTHBHbIE AOMOJHHUTENb-
Hele ycaoBHsi, 6e3 COMHEHHS] OTHOCATCH K YHCJHy NapaMeTpoB re-
HeTHYeCKOH HIeHTHHKauuu npoueccoB [2], a noroMy BecbMa
Ba)XHH IJIfi aHaJH3a HX YCTOHYHBOCTH.

BHemHefi mpoJoNbHOA CBA3BIO OJHOMEPHOrO Mpolecca Haso-
BEM CBfi3b, He BXOJSIUYI0 B paccMaTPpHBAeMHH IpolLecc, HO akK-
THBHO TOAJEPKHUBAIOLLYI0O OINpeneJieHHble COOTHOLIEHHS MeXAy
€ro BHYTPDEHHHMH NapaMeTpaMH B pa3HbIX TOYKax (CeueHHsX)
BJIOJIb He3aBHCHMOM NepeMeHHO!. O HaNHMYHH NPOLOJBHHIX CBfI3eH
BCErZia CBHJETENbCTBYET CBfI3HOCTb AKTHBHBIX MHOTOTOYEMHHIX
JONOJHHUTENLHBIX yciaoBHH. ONHAaKO BHELIHHE CBSI3H MOTYT OTHO-
CHUTbCAl H K NMAaCCHBHHIM YCJIOBHSIM.

IDTOT BONPOC MOXKHO, €CTECTBEHHO, pa3BHBaTb H JaJjblue,
OlHAKO H CKa3aHHOro JAOCTATOYHO, YTOGH IOHAATH HEKJacCHye-
CKYI0 TOYKY 3peHHs Ha mpobJieMy yCTOHYHBOCTH OJHOMEpPHHIX
npolleccoB. BctaB Ha Hee, Mbl, B YaCTHOCTH, Cpa3y BHIHM IIpH-
YHHBl YacTO BCTpeyalleficss HeyCcTOMYMBOCTH PacyeToB 10 METORY
HayaJIbHEIX MMapaMeTpPOB, KOTOPHIHl LIMPOKO NpPHMEHSIeTCH B CTPOH-
TeJIbHOM MeXaHHKe: 3TOT METOJ MOJAEJHPYEeT OLHOCTOPOHHHE NpO-
IlECCHl, XOTA caM H3yuyaeMHlli Inpouecc ne¢opMHpPOBaHHS BCeraa
IBJISIETCS. IBYCTOPOHHHUM.

KoHeuHO, npHBeNeHHBIN JJISI HJJIIOCTPALUH XOTS M
BaXKHBI, HO BCE 3Ke YaCTHHI BOMPOC AalJleKO He ucuep-
NbiBaeT TeX HeCTaHAAPTHHIX MaTeMaTUUECKHUX NMpobJieM,
KOTOpble CTABUT COBpeMeHHasi CTPOHMTeJbHasi MeXaHH-
Ka. MoxHO 6bl10 66l MPUBECTH M JpyrHe NMpPHUMEpHl H3
HayKHd O MPOYHOCTH CYJOBBHIX KOHCTPYKLHH.

Kakue xe BBIBOAHBI CJELYIOT H3 CKa3aHHOTO [JIsi
OpraHu3aluyd MaTeMaTHYeCKOH MOATOTOBKH HHIKEHEPOB
H HCCheloBaTesell, 3aHHUMaloLUxcsd  npobieMaMu
NPOYHOCTH B cynocTpoenuu? IIpexne Bcero HYKHO

Cynoctrpoenne Ne 5

CKa3aTb, UTO CYyLIeCTBYIOIllasi B CYAOCTPOHUTEJBHBIX H
IPYTrUX TEeXHHUYECKHX By3ax ofulass MaTeMaTHYeCKas
NOATOTOBKA HHXKEHEPOB SIBHO HENOCTATOYHA JaxKe B
OTHOLIEHHH KJIAaCCHUECKHX pa3[ieloB MaTeMAaTHKH.

Hab6maionaercs JawobonbiTHOe siBjeHue. MarteMaTH-
yeckasi MOAroTOBKa 3KOHOMHCTOB, GHOJIOrOB, JIMHIBH-
CTOB, T. €. CINEelHaJHCTOB TeX HAayK, MaTeMaTu3auHus
KOTOPBIX HayaJlach CPaBHUTEJIbHO HENaBHO, BeleTCs
C HCINOJb30BAHHEM aMmapaTa TEOPUH MHOXKECTB, JH-
HelHBIX NMPOCTPAHCTB H T. I. A COBpeMEHHHIN HHXKe-
Hep-KOpaOJIeCTpOUTeNIb YacTO He 3HAKOM Jlaxke
C CaMHM TNOHSITHEM MHOXeCTBa, XOTS H3yyaer OoJee
MaTeMaTH3HPOBaHHbIE HayKH. TO 3Ke XapaKTepusyer H
MaTeMaTHYeCKYyI0 MOJATrOTOBKY CIeUHAJUCTOB MO MPOY-
HOCTH B HeKOpabJeCTPOUTEJNBHBIX TeXHHYEeCKHX yueO-
HBIX 3aBelleHHsIX. A Bellb He 3Hasi, CKaxeM, OCHOB TeO-
pPHM JIMHEHHBIX NPOCTPaHCTB, HEBO3MOXKHO KaK CJefyeT
YCBOMTb B COBpPeMeHHO!I TPAaKTOBKe M (PyHAaMeHTallb-
HOoe JJIS CTPOMTENbHOH MeXaHHKH IIOHSITHe TeH30pa
HJIH TIOHSITHE O COOCTBEHHBIX YHCJNaX, T. €. KPUTHUECKUX
Harpy3kax H 4acToTax CBOOOIHHIX KoJleGaHHIl.

CoBpeMeHHBIH NepUOJ PA3BUTUSA CTPOUTEJBHOH Me-
XaHHKH TpeOyeT He TOJBKO YCBOEHHSI B 3HAUUTEJIBHOM
oO6beMe amnmapaTa MaTeMaTHKH, HO B elle OoJblieii
CTeTNeHH CYIIeCTBEHHOTrO pacluupeHHsi NpeAcCTaBJeHHI
06 apceHaJie ee MOHATUH. Belpb HMEHHO 3TH MOHATHUSA
JNaloT BO3MOXHOCTb TOPa3fo TJy0xe H MOJHee, uyeM
paHbllle, NTPeACTaBUTh cebe MOJeNH peaslbHOro MHpa,
cTpouth ¢usudeckue aHasorud. Ciefyer 3aMeTHTb,
UTO CTpaxX Nnepefi TPYAHOCTSMH HOBHIX INpeICTaBJIEeHUN
CHJIBHO TpeyBesuueH. B psne cayuaeB 6osee TOHKHE M
aGCcTpaKTHBIE TIOHSTHS Aaxe 6oJiee eCTeCTBeHHH U 60-
Jlee TIPOCTHI, YeM CTaphble, TaK KaK OHH Jiyullle OTpa-
JKalT CyTb Jena.

Bes cyliecTBeHHOTO MOBHIIIEHUS YPOBHSI MaTEMAaTH-
YeCKOW IOATOTOBKH CIIEIHAJUCTOB IO MPOYHOCTH W,
rnaBHOe, 6e3 ysICHeHHS] HMH CaMOro JiyXa COBpeMeHHO
NPHKJALHON MaTeMaTUKH U pPacClIMpEHHs] MaTeMaTuye-
CKOT0 Kpyro3opa JaljbHeiiniee pa3BHTHE CTPOUTEJBLHOH
MeXaHHKH KopalOasi M BHel[peHHEe ee pe3yJbTaTOB
BCTPETHT OOJIbINE, a MOXeT ObITh, U HENpeOoAOJUMbIe
TPYAHOCTH.

Hao6opor, noBHlILeHHE MaTeMaTUYeCKON KYJbTypPhl
HHXXeHEepOB, IIHPOKOE NpHBJIEYEHHE K PEelIeHHI0 IIpo-
6J1eM CTPOUTENbHON MeXaHHKH CIIeNHaJIUCTOB MO IPH-
KJIaJHOfi MaTeMaTHKe OOeCleyduT Hayke O MPOYHOCTH
CTpeMUTEJIbHBEI Iporpecc.
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IIpoexTMpOBaHME CyliOB

ONPELENEHUE MONA HANPAXEHWH
B PAUOHE BOPTOBbLIX BbIPE30B

H. B. BAPABAHOB, I'. T. KA3AHOB,
B. B. HOBHKOB

YK 629.12:532

Cnoco6bl OLEHKH MaKCHMaJIbHOH KOHLEHTpPaUHH HanpsiKeHHH
B yryax GOPTOBBIX JIALMOPTOB HMelOT O60JIbIIOe 3HAYeHHe IpH
NPOEKTHPOBAHHU cyAHA. IIJI8 Ha3HauYeHHs pa3MepoB H KOH(QHry-
pPalllH YCHJIEHHBIX BBapHHIX JIHCTOB HEOOXOAMMO 3HATb H YUHTHI-
BaThb ellle 30Hy NOBBIILIEHHLIX HaNpsiXKeHH# B paioHe Boipe3a. Ecan
BHIpE3 HaXOHMTCS B CpPefAHEeH 4aCTH CyAHa y HeHTpaJbHOH OCH,
HarnpsiKeHHOe COCTOsIHHE OOIUMBKH OyAE€T COOTBETCTBOBATb YHCTO-
my u3ru6y. Ilpu pacnojioxkeHnH Bbipe3a B 30He JIefCTBHSI MaKCH-
MaJIbHOH nepepesbiBamolielt cuiel (puc. 1,a) 6GopT MOXHO pac-
CMaTpHUBaTh KaK KOHCOJBHYIO MOJIOCY NPH TNOCTOSIHHOM paclipe-
neneHun HarpyskH Ny (puc. 1,6).

B cooTBETCTBHH C NMPHHUUNOM HE3aBHCHMOCTH HAEACTBHSI CHJI
MOXHO BBIIGJIHTh 3ajayy YHCTOro H3rH6a nJacTHHBL ¢ OTBep-
crueM (pHc. 1, ) ncaBura ee ypaBHOBEIIEHHBIMH CpE€3HIBAIOLIUMH
ycususmu (puc. 1,8). O6Ge 3ajnaun pelmaloTCs OTHEJIbHO, a OLEH-
Ka COBMECTHOrO H€HCTBHsSi H3rH6a C mepepe3biBaiollell CHJIOH
JaeTcs1 CYMMHpOBaHHeM 1O OG6GOOLIEHHOMY KO3(Q¢HIHEHTy KOH-
LileHTpalMy HanpsiKeHHH.

BrlynciieHne HanpsixKeHHih B paliOHe INPSIMOYTOJBHBIX OTBep-
CTMH CBSI32HO C HAXOXJEHHEM KOMINIEKCHOrO MOTeHUHalia ),

Jliisi HarpyskH, COOTBETCTBYIOLIeH JEHCTBHIO Iepepe3bBAIOLHX
yCHIHA, HaXOXJeHHe OOenx QyHKuuit @) H q;(c) OCOOEHHO 3a-

a)

/i
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TPYAHUTENBHO, TOCKOJbKY (YHKLHSA HanpsikKeHWH B 3THX yCJO-
BHSIX CJIOXHA.

OnpeneneHne HanpsikeHH#l B 1oJie MJacTHHB JJIi paccMa-
TpuBaeMoro ciyyas (cM. puc. 1,6) uesecoo6pasHo NPOH3BOAHTH
C yyeToM MeHCTBHS HArpy3oK, BHI3BIBAIOLIHX YHCTHIH H3THO H yH-
ctoiit caBur (puc. 1,0). Tlone HanpsixkeHHil npH 4YHCTOM H3rHGe

onpenensiioch B pafioHe NpPsSIMOYTOJbHBIX OTBEPCTHH C COOTHOLIE-

a 1 1 1
HHSIMH CTOPOH 7=4, 3, 2, 1, 9 §» 7 » M HaNpsOKEHHS Bbl-

YHCJASJIHCh B TOYKaX, KOTOPHIM COOTBETCTBYIOT JIHHHH p=const
(puc. 2). na nonyyeHuss Gojiee TOYHBIX pe3yJsbTaTOB OBLIO oInpe-
NEJIEHO ToJIe HAamNpsiXKeHHH B paHOHe NpPSIMOYTOJbHBIX OTBEPCTHH

a
C COOTHOLUEHHSIMH CTCDOH 3~ =4, 3, 2, | npu YyHCTOM CABHTE.

o= —

B pacuetax HCNoJib30BaJHCh yTOYHEHHbIe OTOGpa)Kawolue (yHK-
I[HH, Hanpsi>KeHHUs] BLIYUCJASAJHCh B TE€X XK€ TOYKax IMJACTHHBI, 4TO
U Tpu u3rube.

Ilpn peweHHH 3ajaud HCMOJb30BaJach CBA3b MexAy (yHK-
UUAMH Py H Y¢) B clenyomeM Bupe:

( 1 )
o [ =
S ’ 1
¢+ e\ T)"
“(©

KoMnnekcHblil noTeHnHadgl QJ(C) MOXeT ObiTb MpeACTaBJIeH
IS pa3JHYHBIX Harpy3okK, 4TO MO3BOJIfeT MOJYYHTb 3aBHCHMOCTH,
SIBJISIOLHEC OOLUMH TNpPH ONpejiesIeHUH T0JIsi HaNpsiKeHH# B yC-
JIOBHAIX PaCTHAXEHHSl, YHCTOro u3ru6a M uHcroro cisura. Jlas
onpefesieHHsl TOJsSI HANpsiXKeHHH IPH COBMECTHOM JAEHCTBHH H3-
ru6a co casurom (cM. puc. 1,6) mnpennaraercs ¢opMyna 0606-
LIEHHOTO KO3¢¢HLMEeHTa KOHLEHTPAlWH HaMNpsXeHui:

G gl H- + o ¢ K
U. = - — ?
o1 m y

0,56

) - ® 05L 1Z5L -
! T\\T\\ﬁ\ ~<\M " /~“ Ny ?) /Mn
T T .
_ A N 1 T 0 !
=i NI j ! a g W=05LN ED . 2 M=Q5LN
i e £ " 0) d
mTTﬁ-f ey — —_
w . ‘ '
M=QSLN ] E— L0 Jw=osew l - — Y
N 5L ; giL = J— - y

Puc. 1. Onpenenenne HanpsiXKeHHH OKOJIO BLIPe30B B OOpTYy: Q— pacnojoxeHue BHIPE30B;

6 — u3rué c nepepe3nbiBaio-

wed CHIOH; 8 — CABHI, YPaBHOBELIEHHbII MOMEHTAMH; 2 — YHMCTbIii HM3rHG; O-— YMCTBHIH CHaBHI.
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roe G -— HaNpsiKEHHUs1 B T0J1e IVIACTHHH NpH JIeH-
CTBHH INepepe3blBalollel CHJBl H H3TH-
6aiolero MOMEHTA;
6y — HauOoOJIbILIHE TIJIABHHIE - HApSiXKEHHs B
paccMaTpHBaeMOHl TOYKe CILIOLLHOM MJa-
CTHHBI;
ol ¥ 9. € — Ko3dpHUHEeHTH KOHLEHTPALHH Hanps-

?
MEHHH TPH YHCTOM u3rHGe H, COOTBET-
CTBEHHO, TPH YHCTOM CJIBHIE,
[Mapametrpnt m, K, Ko XapakTepu3yloT COOTHOLIEHHE JeHCT-
BYIOLIHX B JIaHHOM CEYE€HHH KOpIlyca MepepesbiBaioliell CHJIB H

a §=21, r=018,

0 40
a §=21, r=018,
P
St T T[] ]
90 60 70
g a:6=21, r=018,

af?
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HHE HanpsikeHUH mpH u3rube M CABUrE U HX CyMMHpOBaHME nPO-
H3BOJMJIHCb MO paspa6oTaHHHIM mnporpaMMaM Ha JIIBM.

TTosryueHHble 3aBHCHMOCTH JJISi ONpeJeJeHHs] HanpsiXXeHHil B
pailoHe BHIpe30B MBJSIOTCA OOLIMMH IJf PacTsixKeHusi, u3ruba M
CIABHIA, YTO IO3BOJISIET HCNOJb30BaTh CTAHAAPTHHE IPOTrpaMMBbI
IJjsa BBoma B JDIIBM.

B pesysbraTe npoBelleHHOH pa6OThl JaHHHIE NpPEXHHX HCCe-
JIOBaHH# MOJISA HanpspKeHHH B palioHe NMPSAMOYIOJIbHBIX OTBEPCTHH
MpH YHCTOM CJBHI€ IONOJHEHH H yTOuHeHB. OG6O0GIueHHB KO3-
(HIHEHT KOHLEHTPALHH HanpskeHHii JaeT BO3MOXHOCTb JIETKO

a §=2:47 r=018, 3

a:6=2:1 r=016,

Puc. 2. U3ru6 ¢ nepepe3niBalollel CHJIOH B CPABHEHHH C YHCTbIM CABMIOM H YHCTBIM H3rHOOM.

| — u3rn6 ¢ nepepesbiBawlleil CHIOH; 6 ¢ B JOJAX 0y Il oy =

3 — uuCTbli H3rHb; cg

usrubampllero MomeHra. B pailioHe AelCcTBHS MaKCHMaJbHOH Ie-
pepesniBaolleil CHIbl NpH BeicoTe GopToBOoro Bhipe3a 1,56—2,0 M
oTHomieHHe Ky MoxeT H3MeHsiTbci B npenenax 2—10.

Ha puc. 2 nokasanbl HanpsixkeHHst B 1oJe MNJAacTHHbl B pa#-

a
OHE MPSMOYrOJILHOIO OTBEPCTHS C 7=2 npu Ko=>5. Bnuncne-

B A0OaAX

0 \2
— + ‘/(c_zx) + ('txoy)ﬂ; 2—9HcThiil cABHS; cg B L0J5X Tg‘y;

0 0 M
cx’ roe Ux = _[_. y.

BBIYHCJIUTD HalpsiXK€HHSI OKOJIO OTBEPCTHH, HAaXONSIUHXCA B pas-
JUYHBIX YCJIOBHUSIX COBMECTHOrO JeHcTBHSI H3rH6a cO CHBHIOM.
HanpsxeHHoe cocrosHnue B paiioHe BHIPe30B B OOpTy, pacro-
JIOXXEHHHX B 30He JeficTBHSI MaKCHMaJIbHOH mnepepe3biBalollel
CHJIBI, GJIH3KO K HaNpsi)KEHHOMY COCTOSIHHIO IPH YHCTOM CJIIBHre.



IIpoekTHpPOBAHME CYIOB

PHMEHEHHE AHANOr0BOJA
BbIYHC/IMTENDHOHA MALUMHBI NS PACHETA
CNYCKOBOr0 YCTPOWACTBA

I. A. BOJIOYHHCKHH, A, E. KALLIEBAPOBA
YK 624.072.233.001.24:681.3.004.14

Llenecoob6pasHocTb NpHMeHEHHS] aHAJOTOBHIX BHI-
yhcauTeababix Mmamue (ABM) B ycooBusix cymocTpou-
TEJIHOIO 3aBOJa MOXHO IOKasaTb Ha NpuMepe CIHy-
CKOBOIO YCTPOMCTBAa € MeXaHHYECKOH MOAKJIHHKOH M
CMHHAIOIUMHCS mnpokjagkamu [l]. Pacuer peakuuii
TAKOr0 CIYCKOBOTO YCTPOHCTBA COOTBETCTBYET pac-
YETHOM CXeMe ympyrod GaJiku, Jexanleii Ha pasHo-
pPOAHOM MOAATJHBOM OCHOBAaHMHM. 3ajaya pellajgach
NpH CJHEAYIOUIUX MPeANoJOKEeHHSX:

1. CBsi3b 6ajlKH M OCHOBaHHS — OJHOCTOPOHHSS,
T. €. peakUUd BO3HUKAIOT TOJbKO TNPH BJAABJHBaHHH
6aJIku B OCHOBaHHE.

2. Peakuusi HeJHHEHHO 3aBHCHT OT AedOpMalLUH
OCHOB2HHsl 110 BBICOTE H ONpefessieTCsl ero Juarpam-
MOH mojatJauBocTd (puc. 1).

3. bajlka MMeeT TeXHOJOrHYeCKUi MpOoruo.

4. OcHoBaHMe GaJIK¥ 10 AJHHE COCTOUT U3 CILJIOLL-
HOM YaCTH C HeCKOJIbKUMH YYaCTKaMH PasJIMuHOH 110-
HaTIMBOCTH M omop. B Hem Moryr OHITL pasphiBbHI
(puc. 2).

5. BecoBass Harpyska OGajJlkKu H ee CIBHrOBas
1 U3THOHAS XXeCTKOCTb SIBJSIIOTCS] HEJMHEHHO-TlepeMeH-
HEIMH BeJHYHHAMHU.

HuddepeHuuanbHoe ypaBHeHHe GaJKH Ha mojat-
JUBOM OCHOBaHHH HMeeT BHJ, [2]

dz2 d?
o IO Ga| +rie o=gx) (1)
HJIM C YU€TOM CABHIa U TEXHOJOrHYEeCKOro nporuba
A2M(x)
—aa =9(x)—r(x, v)
vy _ M), d N | (2)

dx?

— El(x) +Ti} Go (x)
V= Uy o+ Vs

[4h_
g/

Puc. 1. KpuBble auarpaMm Harpyska—cxaTHe IJisi NAKETOB No-
JaTIHBOr0 OCHOBaHHS.

h— Bricota nakera u3 6pyca M CMHHaIOLlEHCS NPOKJAafKH; Ak — aGcomoT-

Hasi geQopMalHs MaKeTa; €— OTHOCHUTENbHas AedOpPMapMs NMAKeTa; o — Ha-

Npsi2KEHHE CXKaTHUA; a — ynpyrasi 3oHa; b-— ynpyro-njactHdecKasi 30HA;
¢ — NJacTHYEeCKH-YNPOYHEHHAs 30Ha.

I, 2 — npakTHYecKHe paMarpaMMbl NOAATJIHBOCTH MAKETOB C OTHOCHTEJBLHOM

BJIAXHOCTbIO cooTBercTBeHHO 14 M 30%; 3 — unealH3HpoBaHHBIE AHArPAMMbI

noAaTJIHBOCTH.
h =240 MM; — ———h =390 MM.
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rae v— nedbopmanusa ocHoBaHus:
V. c — Aeopmanuusi, BhHI3BaHHAas uU3rH6om OaJki,
CIBHUIOM B Heil U MepeMellleHHeM ee KaK TBep-
JOro Teja;
U;— TeXHOJOruyecKuii nmporu6 (puc. 3), nom Ko-
TOPHIM NMOHHMaeTcsl CyMMa OTKJOHEHHUH Haei-
CTBUTEJbHHIX JIHHUI GaJIKM H OCHOBaHHUS.

a)
h)
Po
) ~
7 6 J
32m 76m S
— S " m—
J
) v f e \
2 _ Mo
A h
7 6 ¥ /
239m
]
§ Junu¥

Puc. 2. Cxembl Harpy3ok M OCHOBaHHMiH GaJKH.

| — KpuBasi CNYCKOBOH HAarpy3kH; 2 — KpHBasl Harpy3kH, HaGpaHHasi Ha

0JloKe HeJIMHEeHOCTH MaluuHbl MH-7; 3 — ynpyro-njacruiyeckass oropa;

4 — xecTKkasl onopa; 5 — ynpyras onopa HJM ynpyrifi y4acrok; 6 — HOCO-

BOIl pa3pblB B CIYCKOBOM YCTPOMCTBE; 7 — ynpyro-mjacTHiecKoe OCHOBa-

HHe; 8 — ynpyro-njacTuyeckOe OCHOBaHHe C y4YacTKaMM pasJIMYHOH mnopaart-
JIUBOCTH; 9 — KOPMOBOI1 pa3pbiB B CIIYCKOBOM YCTPOHCTBE.

Mo u M | — HOCOBOH H KODMOBOH COCpeflOTOYeHHble MOMEHTBI OT CBECOB;

Po u Py— HocoBasi H KOpMOBast COCPeAOTOYEHHbIE CHJIbI OT CBECOB; [— pac-
yetHasl AJIMHA OaJiKH.

M3BecTHBIMH TPaHHYHBIMH YCJIOBHSIMH SIBJSIIOTCS
HOCOBOI M KOPMOBOH COCpeNOTOUYeHHble MOMEHTH OT
CBeCOB

d?v d2v
My= |Elx) 75| M= [E1 0 7]
KOPMOBOe COCPelOTOUYEHHOe YCUJIHe OT cBeca (mepepe-
3bIBaollas CHJIa)

d d?v
ax [EI(JC) W]I=N1=PI

¥ ONHH H3 BAPHAHTOB TPaHHYHBIX YCJOBHMH Ha HOCO-
BOM KoHLe Ganku (mpu x=0):

a) IJis yOpyro-mjiacTHYeCKOil OMOpbl BhIpaKeHHe
nepepesniBatonied cuabl No=Py—R (vg), B KOTOpOM
3aBHCHMOCTb COCPEIOTOYCHHOH peaKuuH LapHHPHOIO
Komnbljia R OT NMpocafikyu vy 3afaercsi PyHKIHOHAJBHO,
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6) AJ5 XKeCTKOH OnopHhl — yCJ0BHe OTCYTCTBHSA MPO-
canku vo=0, ecau Het oTpbiBa npu x=0;

B) IPH OTPbIBe Ha HOCOBOM KOHue No=Py, T. e. pa-
BEHCTBO [lepepe3blBalolllell CHJBl COCPENOTOYEHHOMY
YCUJIUIO OT HOCOBOIO CBeca.

Pewenve npousBoausioch NMyTeM HHTErPHPOBAHHSA
ypaBHeHHH (1) u (2) Ha 3/MeKTPOHHO! MOAENHpyIoeH

L
l

—

Ur max

%
\

S~
1 <

\ |
Urmin

g1
<7 ¥
=3 ¢
= ..,E ln
$

%@/ ;w7

JoHa Eo3mMoHcHbOIT
UIMEHEHUL mEeXHONO2U-
Urp yecxozo npoguda

Puc. 3. KpuBble TexHOJOrHYecKoro nporuoa.

L — pnuna cyana; I — nqavua cnyckoBsoro yctpoiictBa B 1 nepuoae;

I, — nmuna cnyckosoro yctpoiictBa Bo II mepHope; ¥,— TEXHO/O-

FHUYCCKHI mporud; v., — TeXHoJiorHdyeckuii nporu6 Bo Il unepuone.

™

” o> ;, ]

Cypnocrpoenue Ne 5

mawnHe MH-7. Ins pemenus ypaBuenus (1) tpeGyer-
Csl OfHa MalUMHa, JJIsl PELUEHHs] CHCTEMbl ypaBHEHHI
(2) —nBe (puc. 4). AHajmor aauHB GaJKH — BpeMs
MHTerPHPOBAHHUsl BHIOHPAJIOCh TAK, YTOOBI MOJYYUTD JO-
CTAaTOYHO BBICOKYIO TOYHOCTb pelieHusi. Mamuia MH-7
npefHa3HaueHa, B OCHOBHOM, JJIsl pelIeHHs 3ajad
Koy, T. e. 3aa4 ¢ 3aJaHHBIMU HAaYaJbHBIMH YCJIOBHS-
MH. OnHaKo, Hcnoab3ys MetoX npo6 [3], npu aBTOMa-
THYECKOM pexXHMe MOBTOPEHHS! pelleHHsl Ha Hel MOX-
HO pellaTb KpaeByl0 3ajauy C YeTbIpbMsS HEH3BECT-
HBIMH TPAaHUYHBIMH YCJIOBHSIMH.

HurerpupoBanne nejecoo6pa3Ho HAUYHHATL OT paii-
OHa WIapHHPHOIO KOMNbBLIA, T. €. C 6oJiee «CIOXKHOILO»
KoHUa OaJKH. 3aPUKCHPOBAB €ro HU3BeCTHble IPaHMU-
Hbl€ YCJIOBHSI M M3MeHssl HeU3BeCTHHIE, NoAOupadu Ta-
Kyl0 KOMOMHALUIO, 4TOOBI NMOJYYHTb H3BECTHHIE Ipa-
HUYHBIE YCJIOBHSI B KOHLle HHTerpupoBanus. Ilpu xe-
JJAaHHH MOXHO YTOYHHTb 3JIeMEHTH H3ru6a KOpMOBOTO
ydacTKka OaJIKi, BHINIOJHUB HHTErpUpPOBaHHE B MPOTH-
BOIMOJIOXKHOM HalpaBJIeHUH IO pa3pbiBa B CIYCKOBOM
yCTpOHCTBe.

Ha mamune MopmenupoBadace pusuueckas GaJika-
MOZeJb C XapaKTepHCTHKaMH, NMPHUBENEHHHIMH B Tal-
Jguue. Pelllenve paccMatpuBaeMoit KpaeBo# 3ajauu
Ha ABM cTpajgaer HenoCTaTKOM, KOTOPHIH TpHCyL| H
aHaJIUTHYECKHM METOJlaM, a HMEHHO: C pPOCTOM IpH-
BEJIEHHOH JJIMHBI GalIkKH TOYHOCTb pelIeHUS] yMeHb-
waercsi. OqHako nmpHMeHeHHe KOMOWHALlMH HBYX Me-
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bH bH bH Puc. 4. bBaok-cxemsl, pea-
rw) ra) ry(v) ausywime sa ABM aud-
¢epeHunanbHbie  ypaBHe-
'-V/¥l L N s HMs u3ruba ynpyroi 6aJ-
v -1 [ r ii' KH, JeXallleh Ha nomat-
JIHBOM OCHOBAHHH: Q@ —
Aas ypaBHeHuss (1) npmu-
MEHHTEJIBHO K CXeMaM ocC-

qiz)-r(z,y)

HOBaHHUsl, H300palKeHHOro

Ha pHc. 2, @, 6; 6— nJs

ypaBHeHH#i (2), NPHMEHH-

TeJibHO K CXeMe OCHOBa-

HH, MNOKa3aHHOTO  Ha
puc. 2, 8,

-r{z,v)

~No—te—



IIpoekTHpOBaHME CYIAOB

Xapaktepuctuku dusuveckoit Ganxu-mofientt, u3rufy KoTopoi
co3paBaJica aHajsor Ha ABM

Hanmenosare g GarmamoAeAn
- 3
[Monuas jJuHa lg =5
Iunna yuactka X6 Xy = %6—
Hedbopmauusi B ceueHHH Ug (x) Uy (X)) = vg (x)
CocpenoToueHHEIe HATPY3KH Ha: p
HOCOBOM KoOHIe (x=0) Py Py = Aﬁo
Pgl
KOpPMOBOM KOHue (x=I) Py Py =——
[MepepesbiBaomas cuna Ng (x) Ny (x) = Nél(x)
VIHTeHCHBHOCTD  pacnpeneneH-
HOHM HarpyskKH:
BECOBOH g6 (x) gu (x) = gg (x)
peaxuuii re (x) rw(x) =rg(x)
KoHuesne  cocpe0OTOYEHHHIE
MOMEHTHI: Moo
HOCOBOI Mo Muo =733
M
KOPMOBO#i Mey My = —Afl
Harubaromwnit MOMeHT B GaJke Mg (x) My (%) =M5Tgx)
¥Yryibl noBopoTa ceueHHit GasKu vé (%) v;d ()= Avé (x)
[ET(x)]y =
Jectkoctb u3ru6a Gaiku [EI (x)]6 _ [EI(x)]s
=7
[Go (X)]u =
)XKecTkocTh caBura 6Galiku [Go (x)]6 __[Gu(x)]6
= 33

TOJOB pewieHusi (HayaJbHBIX MapaMeTPoB H IMpoob)
MOBLIIIAET €ro TOYHOCTb. bHujIa mpou3BefeHa cpaBHH-
TeJIbHasl OlleHKa o0uiell TOUHOCTH pelleHHi JHHEHHOro
ypaBHeHus 6aJiky, nmoJydeHHblXx Ha MH-7 u ananutu-
yeckuM nyrteM. [lorpemHocTs MamMHHOrO pacuera
H3rubamwiuX MOMEHTOB, Iepepe3bBaIOIIUX CHJ, Je-
¢opManuii GaJKu M YrJOB IOBOPOTOB €€ CEUeHHH I0

0 HALEXXHOCTH CTOEK NEPEBOPOK
KPYNMHOTOHHAYKHbIX TAHKEPOB

JA. I HIAITHPO, B. H. KYSBBMEHKO

YIK 629.124.722.011.75-417.2

YBesnueHue pa3MepoB TAHKEPOB, MPHMeHEHHe CTa-
JieH TIOBHIIEHHOTO CONPOTHBJIEHHS TMPUBOLHT K Cyllle-
CTBEHHOMY YBeJHYEHHIO HaNpsKeHHOCTH KOPMyCHBIX
KOHCTPYKLUH, 4TO, B CBOIO Ouepelb, MOBHIIAET TPedo-
BaHHS K UX HaJeXHOCTH.

3 Cynocrpoenne Ne 5, 1971 r.
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CpaBHEHMIO C 4HANUTHYECKUM HE mpeBoituaer 5% mpu
nauHe Mopeau 10 u 20 ¢ MammHHOrO BpeMeHH. XOpoO-
IIYyI0 AJS NPaKTHUYECKHX 1ieJled TOYHOCTh UMEET U pe-
LIeHUEe HeJIUHEHHOH 3ajauM.

JJsi MeTalJIMuecKHX CIMYCKOBBIX YCTPOHCTB, HMEIO-
IIUX CMHHaIOUlMeCs MPOKJAaAKH, BaxHO ONpPeNeJHTb
ONOpHBIE PeaKUMH B IJIACTHYECKOH 30HE OCHOBaHHS,
BHIIBUTb BJIUSIHHE YNPOYHEHHUS NPOKJIANOK H HOCTa-
TOYHOCTb HX BBICOTH. Haubonbmass pacueTHasi Je-
¢bopMauus NMPOKJALOK CoCTaBuja 3D MM JJisl CXEMBHI,
NOKAa3aHHOW Ha puc. 2,a, ¥ 50 MM [Js1 CXEMHI,
U300paxKeHHOH Ha puC. 2,6 (BbBICOTA NPOKJAMOK PaB-
Hsacb 90 MM). BuisicHuJIach BO3MOXKHOCTb NaJieHHs
peakUMH LIapHUPHOrO KOMbLJIa A0 HYJA B CBA3H C Ha-
JMYHeM MArKoro nopora. Pe3yabTaTel NpoAeJaHHBIX
Ha ABM pacueToB no3BOJIMJIH OTKAa3aTbCSl OT TPYLOEM-
KUX HabOpOB CIyCKOBOTO YCTPOHCTBA B OKOHEYHOCTSAX
CyZIHa.

HckpuBienue Gajky B HeHarpyxeHHOM COCTOSIHHM
(TexHoJIOrMYeCKHi NMpPOruG) BHOCHUT B pe3yJbTaThl pac-
yeTa 3HAUHTEJbHBIE KOPPEKTHUBBHL.

3alaBasicb peajibHBIMH 3HAaYeHHSIMH TEXHOJIOTHYe-
CKOro nporu6a, HeTPYAHO MOJYUHTb NMPaKTHYECKH BO3-
MOKHBI{ JA¥ana3oH u3MeHeHHUs 3JieMeHTOB u3ruba. Ha
ABM c nomoInpo [HarpaMMbl CXKaTHs MOXKHO GBICTPO
NPOHM3BECTH aHa/li3 B3aHUMO3aMEHSIEMOCTH JpeBeCHHHI
pasHBIX TIOPOJA, COPTa M BJIAXHOCTH. AHaJHTHYECKHE
MeTOJbI TMO3BOJIAIOT PAaCCUHTHIBATh ABYXCBsI3HOe YIpy-
roe ocHoBaHue. B ciyuae ke, Korga ympyroe ocHOBa-
HHe (H3HYECKH ONHOCBS3HO, 30Ha OTpPBIBA Oallku OT
OCHOBaHHUS OMNpeleisieTCsl MeTOLOM IOCJel0BaTeNbHO-
ro npubnuxeHus. DJIEKTPOHHAS aHAJOroBasi BHIYHUCIIH-
TeJIbHass MalllMHa MO3BOJISieT OTPa3UTb B CaMOH CXeMe
pellleHHs] OMHOCTOPOHHIOIO CBsI3b OCHOBAHHSI U OaJIKM.
[IpuMeHeHHe MalUWHBI JaeT BO3MOXHOCTb B 3HayH-
TeJIbHOH CTelleHH NMPHOJH3UTb pacyeTHYIO CXeMy K pe-
aJIbHOH, OBICTPO MPOaHaJM3HPOBATH BJIMSIHHE H3MeHe-
HMH, BHOCHMBIX B KOHCTPYKUMIO CIYCKOBOI'O YCTpPOM-
CTBA.

JIMTEPATYPA

l. Tanaycos A H, Kosuukuit A. II. CnyckoBoe
YCTPOHCTBO Ha MeTaJJIHYECKHX TMOJIO3bSIX C MeXaHHYeCcKOl MOj-
knuHkol. «CynoctpoeHnue», 1969, Ne 5.

2. Apxanroponckuit A I, Beasenvkufnt JI. M,
Jlursun A, B. CmuHaowuecs NpPOKTalKu B CYLOCTPOEHHH
u cynopemonte. M3n-Bo «Cynocrpoenne», 1966.

3. O6 nucnosb3oBaHHH MaTeMaTHYECKHX MOJejiell sl pelie-
HHSl KpaeBLIX 3ajJlay, ajre6paHyecKuX, TPAHCUEHAEHTHHIX M HHTE-
rpajJibHbBIX ypaBHeHHil. B ¢6. «ABTOMaTHKa H TeJeMeXaHHKa»,
1. XVIII, 1956, Ne 7.

Ha pucyHke npuBesieHa KOHCTPYKIHSI CTOEK rodpH-
poBaHHOI mepeCOPKH, CIPOEKTHPOBAHHHIX B COOTBET-
ctBuu ¢ «IIpaBunamMu KJaccupUKaUWH H TOCTPOMKH
Mopckux cynoB» Perucrpa CCCP, wusmgaHHBIMH B
1956 r. Pa3meprbl yuacTkoB, Ha KOTOPHIe CTEHKa CTOMKH
pasbuta ropu3oHTaNbHBIMH pebGpamu, paBHe 900X
X2000 MM, a TosuiMHa cTeHKH — 10—12 mM. [das
aHanM3a paboTHl CTOeK OB cllellaH YyTOYHEHHBIH pac-
yeT o «Hopmam mpounoctH Mopckux cynos» (1962).
PacueTHpll THApOCTaTHYECKHiI Hamop NPUHHMAJCS
paBHBHIM BHICOTE TaHKa, yBeJuueHHONl Ha 2,5 M. [las
TAHKOB, PAacCIOJIOXKEHHBIX B OKOHEYHOCTSIX CyIHa, 3TOH
HanGaBKOH YYMTHBAJHCh TOJNBKO CHJIBI HHEPIHH INpH
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kuneBoli kauke. Hampsixkenusi, ReHCTByloniué B ceue-
HUSIX CTOMKH, ONpefesIsijINCh PaCKPbITHEM CTATHYECKOH
HeONpeNeJMMOCTH paMbl, YaCTbI0 KOTOPOH SIBJfAJACDH
ctoiika. Ilpu atom pjs mosyueHuss 6oJjee JOCTOBEp-
HbIX pe3yJbTAaTOB YYHUTHIBaJuCh AedOpMallud CHABHUTa
H U3MeHeHHE CeueHHsl CTOMKH Mo AJuHe. PesdyabraTh
pacuera OBJIM JOCTATOYHO XOpOLIO MOATBEPIKAEHHI
TEH30MeTPUPOBAHHEM CTOCK HATYypPHOrO OTCEKa.

A
r _Alanyda mannok AA
Il' t + 1 ]
| — — —
! : ii Knuua
3 ; — <
=] [ 1
- t N !
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———
| 32u_| 24m |  24uM]
0wn |86 83\ 80 [lwn
A Avuwie  fopepeynan
nepedopra

KoxcTpyKuust ctoek rodpupoBaHHoil 1epedOpKH.

IIpoBepka yCTOHYMBOCTH CTEHOK CTOEK IOKas3aJia,
YTO MPH QAHOBPEMEHHOM HEHCTBHH HAa HHX HOPMaJb-
HbIX H KacaTeJbHbIX HalpsiKeHUi, BOSHUKAIOUIUX IpH
usru6e CTOHKH, M HOpPMaJIbHBIX HaINpSAXKEHHUH, BO3HH-
KaloNluX IpH nepefiaye THAPOCTATHYECKOIO HaBJEHHUS
oT mnepebOpKH, KO3(p(PHUIMEeHT 3amnaca YCTOHUHBOCTH
njaactun 6au3ok k epuuuie (k=1,15). Takoit 3anac
HeJb3sl CUMTATh AOCTATOYHBIM (B OCOOEHHOCTH, YYH-

COBPEMEHHbIE KOHCTPYKLHHK CYAOBbLIX
JAbIMOBbIX TPYb

B. C. BHPIOK
YIOK 629.12.011.563

Cpenn MHOrHX 3ajlay, BO3HHMKAIOLIUX B IPOLIECCE CO3JaHHfA
CyIHa, TNpeJCTaBJIseT HHTEpeC 3ajaya MNOBHILeHHs 3((EKTHBHO-
CTH CYHNOBBIX JIBIMOBBIX Tpy6. IIpH HX INpPOEKTHPOBAHHH KOH-
CTPYKTOPHl CTPeMSITCS OGECNEeYHTb MHHMMAaJbHYIO 3aJbIMJISIEMOCTb
HaJCTPOEK H MNaJjy0 HJH HCKJIOYHTbL €e MNOJHOCThIo. Paccmotpuwm,
Kak pellaercsi 3Ta 3ajauya B 3apy6exHOM CyIOCTPOEHHH.

Ha puc. 1 uso6paxeHa Mmofesnb ALIMOBOH TpyOhl aHIVIMACKO-
ro naporyp6unHoro jaiiHepa «Kyun Enmsa6er II», nmocrpoennoro
B 1969 r. PacnosioxxeHne MaumIMHHO-KOTEIbHOTO OTHAEJIEHHs] B Cpel-
Hell yacTH KOpIyca, HMeIOIero Hau6oJplyio AJHHY 293,50 M, pas-
MellleHHe Ha OTKPBHITBIX Najy6aXx pecTOpPaHOB H IJaBaTeJIbHbIX
GaccelHOB NOTpPeOOBAJIO CO3/aTb JBLIMOBYIO TpyOy HEOOBIYHOMH
¢opmbl. BHyTpeHHH#I KOXyX ee o6bedHHsieT ABIMOXOABI OT TPeX
NapoBHIX KOTJIOB, pacxoaywouux 520 T tonjiuBa B cyTkH. Hapyx-
HBI KOXYX TpyGbl pacKphIT ¢ HOCOBO#l uacTH. Mexay KoxXyXaMH
Y MX OCHOBAaHHSl YCTAHOBJIEH «JIOTOK», HMeEIOUIHii NMOABEM B CTO-
poHy KopMbl. [Ipn JBHXXeHHH cyAHa HaGeramouuii BO3AYIIHBIA
MOTOK YCTPeMJISIETCS BBepX IO «JOTKY» M Ha BHIXOAEe M3 3a3opa
MeXIY KOXYXaMH CO3JlaeT INOJYKOJBbLEBYIO BO3AYIIHYIO 3aBecy,
NpensiTCTBYIOULYIO 3afibIMJeHHI0 najy6el. OueBHAHO, Takasi TpyOa
MOxeT ObiTh 3¢ ¢eKTHBHAa TOJbLKO Ha BBLICOKHX CKOpPOCTSIX Xoja.

IlpencraBnsier HHTEpec Takxke AbIMOBas Tpy6a mapoTypOMH-
Horo mnaccaxupckoro jaliHepa «['amGypr» (®PT, 1969 r.). Ilpn
MPOEKTHPOBAHUU TPYOH CTABHJHCH clenylolHe TpeOGoBaHHs: Mbl-
MOBble rasbl NpH JIIO60M HanpaBJeHHH H CHJle BeTpa, a TaKxke
npu Jo6ofi CKOPOCTH IBHXXEHHSI CyJHa He JOJDKHBI Nonanatb
Ha HaACTPOAKH H nanayOwe, B 3a0OpHBle OTBEPCTHS YCTaHOBOK
KOHJIMLlHOHHPOBAHHA BO3/yXa, pa3MellleHHble 10 BCceH HAJHHe CYI-

Cypoctpoerne Ne 5

THIBasl, YTO CHUJB WHEPUUH AMs1 TAHKOB, PACIONOKEH-
HHIX B OKOHEYHOCTSX, MOTYT BHI3BATb YBeJHUEHHE Ha-
IpY3KH, NpeBLILLIAIOLIEE OTMEUEHHYIO BhIlle HagbaBKY
B 2,6 M). Pacuer Takux e CToek IJIOCKOH mepeGopKH
nokasaj, 4To B 3TOM cJydae Ko3(p@uilHeHT 3amaca
YCTOHYUBOCTH paBeH mpuMepHo 1,6. TakuMm o6pasoM,
3JIeMEHTH CTOEK TrO(PpHPOBAHHHIX MepebOPOK, oOmpe-
nejenHole no «IIpaBuaam knaccudukauuu U MOCTPOii-
KH MOPCKHX CTaJbHBIX cynoB» (1956 r.) Ge3s yuera
TOr0 OOCTOATEJNbCTBA, YTO MPUCOENMHEHHBbI MOSICOK
y rodpHpoBaHHOH nNepebOPKH 3HAUHMTEJbHO MEHbIIE,
yeM y IJIOCKOH, He o06ecreyuBaloT HeOOXOLUMOIO 3a-
naca YCTOHYHMBOCTH CTEHOK CTOHKH.

Cka3aHHOe moOATBepKAAeT NMPaBHJIBHOCTb H CBOE-
BpeMeHHOCTb TpeboBaHuii «IlpaBun kiaaccuukauuu u
NoCTpONKH MOpPCKHX cynoB» Perucrpa CCCP, usnan-
HelX B 1969 r. u pernaMeHTHPYIOUIHMX yKe HE KOH-
CTPYKTHBHBIE€ 3JICMEHTbl, @ MOMEHT CONpPOTHBJICHHS
CTOEK.

Bhino/IHeHHBIH aHAJM3 MOKa3aJ, uUTO AJs MOBHIIIe-
HHSl HaJleXXHOCTH paMHHIX CBs3eii nepebGOpPOK, orpaHu-
YMBAIOIUX TaHKH, HEOOXOAUMO BHITIONHATH INPOBEPOY-
Hble pacyeThl NPOYHOCTH AarxKe TeX KOHCTPYKIHUH, pas-
Mephl KOTOPHIX onpefelieHH B cOOTBeTCTBHH c «[IpaBu-
JaMH KJacCH(QHKaUuH U TOCTPOMKH MOPCKHX CYJIOB»
Peructpa CCCP 1956 r. Ilpu sToM ycroiunBoCTh mJia-
CTHH, 0COGEHHO HMeIoLUX GoJblliHe pa3Mephl, JOJKHA
NPOBEPATbCS NPH COBMECTHOM MAeiiCTBHUM BCeX Hampsi-
JKEHHMH, a pacyeTHble Hamnope AJsi nepebGopok, orpa-
HHYHBAIOUIMX TaHKH 0e3 3HAUHMTEJbHbIX BO3INYLIHBIX
TPyOOK, caenyeT HasHauaTh AuddbepeHnHpoBaHHO, C
yuyeTOM pa3MepeHHH CyIHa U pPachoJIOKeHHs TaHKOB.

Ha. JlJs BLINOJIHEHHS! 3THX TPeGOBAHHH NMPOBOAMJIHCH BCECTOPOH-
HHE a3pOJIMHAMHYECKHE HCNBITAaHHs Ha Mojeasx (puc. 2).
Koxyx nnMoBO#i TpyOnl JafiHepa «[am6ypr» (puc. 3) mpen-
CTaBjsieT co60M KOHMuecKylo GamHio BreicoToft 10 M (ot Kama
MallMHHOTO OTHeJIeHHs), AJHHOA 7,2 M H IIHPHHOH 5 M, CyXu-
Balollylocs KBepxy no AuaMerpa 3,1 M. O6mas BrcoTa JBIMOBOI
TpyObl OT COJIHEYHOH Najy6rl 0 BepXHero cpe3a NEIMOXOJIOB PaB-
Ha 20,6 M. BoixonHbie oTBepCcTHSI JJISi OBIMOBHIX Ta30B pacloJo-
KEeHH Ha MeTp Bblllle HalpaBJsioOwel NJIOIANKH, UMelollel aua-
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Puc. 1. Mozeab koxxyxa nbpiMoOBoii TpyOw Jsaiinepa «Kyuu Eau-
saber Il».



IIpoekTHpOBaHME CYJIOB

merp 11,5 M W ycraHoBieHHOM Ha BwicoTe 5,1 M Hal BepXHHM
Cpe3oM KOXyXa JbIMOBOH TpyObl. Hanpasnsiomas nuonanka
obbenHHAET TPH AbIMOXoJa nHameTpoM no 0,9 M Kaxniwlil u NOJA-
JepXKHBaeTcsl TpeMsl ONOPHBIMH TpyOaMH, KOTOpble CJy:KaT Tak-
Ke JJIs MPOKJankKu Kabessi TeJeBH3HOHHOH aHTeHHbl H OTBOJA

Puc. 2. UcnbiTaHue mojenu AbiIMOBoH TpPyGHl JaiHepa «[amoypr»
B a’poaMHAMMYECKOH TpyoOe.

aTMOC(epHBIX OCagKoB ¢ IJollankH. JlpiMoxombl Bbllle Han-
CTPOWKH HMeIOT jaBOHHble cTeHKH. HapyXHas Tpy6Ga H3rotoBJieHa
U3 JIHCTOBOH CTaJiH TOJIUHHOH 8 MM, BHYTPEHHSI1 — H3 KOPpO-
3HOHHOCTOHMKOro MeTasja Tosmuuoil 4 MM. Mexny tpybamu
HMeeTCsl H30JIALHS H3 CTEKJOBOJIOKHa TouiuHOH 50 MM. Bce Tpm
AeIMOXOfa O6GOpPYyAOBaHBl ca)KeyJoBHTeNAMH. Macca JIbIMOBOH
TpyOr 47 T. Ilpu HOpmasbHOH paboTe KOTJIa CYTOYHOE BHINaje-
HHEe 30JIbl B 3aBHCHMOCTH OT KauecTBa CXHraeMOro TOIJIHBA JO-
cruraet 260 xr. J{pIMOBBlE raspl, OTHeJieHHbIE CHH3Y HalpaBJIsiio-
IIeH NJIOLAAKOH, YXOAAT B aTMoc(epy Ha OOJbLIOM pPacCTOSIHHH
oT nanay6 JaiHepa.

CpaBuuBasi pbiMoBble TpyOnl naiHepoB «Kyun Eauszaber II»
u «['amM6ypr», MOXKHO cKasaTb, YTO €CJIH Ha NepBOM H3 HHX 3a-
IIHTA OT 3aJbIMJIEHHS BBINIOJHAETCH TOJBKO NPH MOJHOH CKOPOCTH
X0la, TO Ha BTOPOM — JBLIMOBBIE ra3bl OTBOAATCS Ha BceX yryax
HaberaHusi BO3QYLIHOrO NOTOKa NpH JIOOGOH CKOPOCTH Xoja.

JlbiMoBble TpyObl OynyT NpHMEHATBCA Ha Ccydax elle JJIH-
TeJbHOe BpeMf. MHeHHe O JIMKBHJALMH JBIMOBbIX TPyO Ha aro-
Moxogax omu6ouHo. KoMmmjekc 3sHepreTHYeCKHX CpEeICTB aTOM-
HOTO CyJHa COCTOHT He TOJIbKO H3 aTOMHOH, HO H OOBIYHOH BCIO-
MoraTeJpHOH ycTaHOBKH. Hamnpumep, Ha atomoxogme «CaBaHHa»
(CLLA) ycranoBneHbl pABa AH3eJb-TeHEPAaTOpa MOILHOCTBIO IO

HOBbIE KHUTH

IFaBpuaos B. C, Jlkyuuuen 0. M. Dkcnsyarauus
CYLOBBIX XOJIONHJbHBIX YCTAHOBOK H CHCTEM KOHIHIHOHHPOBaHH$,
u3jl-Bo «Tpaucrnopr», 1970, nena 1 p. 05 kon. Hacrosimas kuw-
ra siBJfeTcs1 BTOPbIM H3JAHHEM KHHI'H «DKCIUIYyaTallHs XOJIOMHJIb-
HLIX YCTaHOBOK MPOBH3HOHHBIX KaMep MOpPCKHX cyJoB». Kuwura
3HAUUTEJBHO JOINOJHEHAa CBEJEHHSIMH 10 YCTPOHCTBY H 3KCIJya-
TAUHH XOJIOOMJIbHBIX YCTAHOBOK, a TaKXXe YCTaHOBOK KOHIHIIHO-
HHPOBaHHAl BO3JyXa. PaciiHpenne TeMaTHKH KHHTH T10 CPaBHEHHIO
C NepBbIM H3LaHHeM OOYCJIOBJIEHO HeJOCTATKOM TeXHHYEeCKOH JIu-
TepaTypbl MO CYJOBBIM YCTaHOBKAM KOHJHIHOHHPOBaHHS BO3NYXa,
4TO0 OCOOEHHO OLIYTHMO B NEPHOJ HHTEHCHBHOI'O NOINOJHEHHSI MOp-
cKkoro ¢Jota cylaMH C TakdMH ycTaHOBKaMH. OcHOBHOe BHHMa-
HHe B KHHre yjesjeHo cnoco6aM HAcTpOHKH H 3KCIJyaTalHH IpH-
60pOB aBTOMATHKH, a TaKXe OCYIIHTeJel, MacJoOTAeJuTeNeH,
yBJIaXKHHTeJIeH, NOJorpeBaTeliell M JPYrHX YCTPOHCTB COBpEMEH-
HBEIX XOJIONHJBHHX YCTaHOBOK H KoHuHuuoHepoB. IlpuBeneno
KpaTKOe ONHCaHHe 3THX YCTAaHOBOK H CHCTEM H NpaKTHUECKHE pe-
KOMEHJalHH [0 HX TeXHHYEeCKOMY OOCIyKHBaHHIO. KOHIHIHOHU-
poBaHHe BO3lyXa B IPy3OBBIX MOMEILEHHAX, HMeIOllee [eJbio CO-
XpaHeHHe TPY30B, B KHHI'® He pacCMaTpPHBAETCH.

Kuura npenHassaueHa jmJyis cynoBeix MexaHukoB u HTP
CJyk0 CcynOBOro X03sHCTBa MQPCKOIO TPAHCIOPTHOrO H INPOMBIC-
CJIOBOTO (JioTa.

Kutafines B. A. TexHoJOTHS TenJOH3OJSIHOHHBIX Ma-
TepHasioB. M3gaTesbcTBO JIMTEpaTypbl 1O CTPOHTENBCTBY, M.,
1970, uena 1 p. 09 Kon. B kKHHre naHbl OCHOBH TeXHOJIOTHH Tel-
JIOH30JISIIIHOHHBIX MaTepHaJoB. PaccMOTpeHEl cTpoeHHE, CBOHCTBA
H oOlHe crnoco6H MOJNyuyeHHsl TeJIOU3OJANHOHHBIX MaTepHaJoB,
NpHBeJeHE NOApOOHble CBENEHHS] O TEXHOJIOTHH HCKYCCTBEHHOIO
MHHEPAJILHOIO BOJIOKHA H H3JIeJIHH H3 Hero, SIUeHCTOr0 CTEeKJa,
TENJIOU3O0JIAIHOHHBIX SYEHCTBIX GETOHOB, KepaMHYECKHX TENJIOH30-
JALMOHHBIX H3OeJinH, acOecTocopmepKallliX MaTepHaJsoB, JpeBec-
HOBOJIOKHHCTBIX H JPEeBeCHOCTPYIKeUHBIX IJINT, KaMblIuuTa, ¢ub-
poJiuTa, TOPGhAHBIX IMJHT, TEMJIOH3OJALHOHHHIX mnJjacTMacc. Oco-
6oe BHHMaHHe YJeJeHO BONpOcaM MNPOH3BOACTBA BLICOKO3((eK-

3*

19
|
\
' ; ~
-y "-‘-
"”\.-:--1..; )

Puc. 3. O6wuii Bua nbiMOBOii TpyOb JaitHepa «[amOypr».

750 KBT ¥ JBa aBTOMATH3HPOBAaHHBIX NaporeHepatopa oOmieH
npousBojuTenbHOCThI0O 3200 Kr/y, paboTalOIIHMX Ha XKHAKOM TOI-
JguBe. ATomublit pynoBo3 «OTro [an» TakXe nmeeT OOblyHBIE ABH-
rateJui W AbIMOByI0 TpyOy. Ilo cunysTy 3TOT aToMoXon NOYTH
He OTJIHYaeTcs OT CYJNOB C OOBIYHBIMH 3HEPreTHYECKHMH YCTa-
HoBkaMH. Ha sinoHckoM aTomMHOM cyaHe «Many» BBIXJONBI OT
JBYX BCIIOMOraTeJIbHBIX JH3e/Ib-TEHePATOPOB  MOILHOCTBLIO IO
900 KBT W JOBIMOBBle ra3bl OT NapoOBOro KOTJa OTBOLATCA uyepes
IbIMOBYIO TpyOy, PAacCIOJIOXKEHHYI0O B KOPMOBOH YacTH CyjgHa. (a-
KHM 06pa3oM, NPOEKTHPOBAaHHE JLIMOBBIX TPYyO MPOJOJIKAET OCTa-
BaTbCA OJHHM H3 BaXXHbIX BONPOCOB INPH CO3LAHHH CYI03.

THBHBIX YTellJIHTeJieH AJI1 KPYMHOMNAHeJbHOIO CTPOHTeNbcTBa. KHHE-
ra siBaseTcss yyeOHHKOM JJIsl CTyJEHTOB BEICIIHX yueOHBIX 3aBe-
IeHul, ofydawolHxcs no cnepxaibHocTH «lIponsBoncTBO CTpOH-
TeJIbHbIX H3JeJHH H KOHCTPYKIHI».

CoBpeMeHHB e KOMNO3HIHOHHE E MAaTepHaJBbL
(Ilon pemakuuen Bpayrmana u Kpoka). Msn-Bo «Mup», M., 1970,
neHa 3 p. 17 xon. MouorpadHusa npeactaBiseT coO00H HaHJIYUIIYIO
B MHpPOBOH JiHTepaType KHHTY N0 KOMMNO3HIHOHHBIM MaTepHaJjaM.
18 rnap KHHrH nojipaspeneHnl (no 6) Ha 3 ciaenyroluue npuGsH-
3UTEeNILHO paBHble no 00beMy uyacTH: | — TeopeTHueckHe OCHOBHI,
I1 — Apwmupytomne BosokHa, III — CpolicTBa H cTpykTypa KOM-
nosunui. Kaxpas ryaBa KanHTaJbHOH, NOYTH SHUHKJONELHYE-
CKOH KHHIH HalHcaHa BHIHBIM CHENHaJHCTOM Ha BHICOKOM Hayd-
HOM YypOBHe, [0 eIHHOMY IJIaHY, ¢ 000O6lueHHeM OOIIHPHEIX 3KC-
NepUMEHTAJbHBIX JaHHBIX H pe3yJbTaTOB TeOpPETHUECKHX pacye-
TOB 10 COBPEMEHHBIM KOMIIO3HIIHOHHBIM MaTepHaJlaM. Kuura npen-
Ha3HauyaeTcs IJIf CHELHAJHCTOB IO MaTepHAJOBEeLEeHHIO, KepaMHKe
H apMHpPOBaHHEIM IJIaCTMaccaM H INpexXJae BCero AJjs1 HHIXKeHepoB
H KOHCTPYKTOPOB, paboTamluX B 00JacTH HOBOH TEXHHKH.

Taranos. C. M. VHxKeHepHBle pacyeThl MepPexXOAHBIX NPO-
IleCCOB B CYHOBHIX 3JieKTpocTaHuusx. HMap-Bo «CynocTpoeHHe»,
1970, uena 39 kon. B KHHre H3/10:KEHBl HOBble NpAaKTHYECKHe Me-
TOABl aHAJHTHYECKOTO pacyeTa NepeXONHLIX INPOLECcCOB B CYHO-
BbIX 3JIEKTPOCTAHIHAX C CaMOBO30YXKIAIOLIHMHCS TIeHepaTOpaMH
NepeMeHHOro TOKa; PacCMOTPEHHl MPOLeCcChl BOCCTAHOBJIEHHS] Ha-
Opsi2KeHHSI W YacTOThl reHepaTOpPOB MpPH BKJIOYEHHH H OTKJIIOYeE-
HHH CTaTHYECKHX H JIHHAMHYECKHX Harpy3ok, H3MeHEHHSl TOKa
U 5. I.C. TeHepaTOPOB NPH KOPOTKOM 3aMBIKaHHH, a TaK¥Ke Npo-
IlecCChl pa3roHa acCHHXPOHHOIO 3JIEKTPONPHBOJAA NpPH 3amycke OT
reHepaTopa COH3MEPHMOH MOLIHOCTH. MeTOABl HJIIOCTPHPYIOTCS
NMPHMEPHBIMH pacyeTaMH.

Knunra npepnasHayeHa A5 HHXKeHepHO-TeXHHYeCKHX paboT-
HHKOB, 3aHHMaIOIIUXCA NPOEKTHPOBAaHHEM H 3KCIUlyaTalHel Cy-
JOBBIX 3JIEKTPOCTaHIIMH NEepPeMeHHOro TOKa, a TaKxe MOxKeT OBbITb
NOJIe3HOH CTYyHLeHTaM CpeOHHX H BHICIIHX Yy4eOHLIX 3aBeneHHf:,
CYJOCTPOUTEJILHOTO TPOPHIS.



YCJIOBHA NOAOBUA NPH
MAKETHPOBAHHW 3JIEMEHTOB

IKOPHLIX YCTPOWUCTB

B. 10. JIEH3EPMAH, C. H. LIHOPHH

YK 629.12.075(086.1)

Or pedaxyuu. B nybauxyemori Husce cratve npedia-
20eTC He NPUMEHATb HATYPHO2O MAKETA AKOPHO20 YCTpOoli-
cr8a, Kax Odopozocroaujezo coopyxcenus, Tpebyroujeco Ha-
Ausus 6oavuux npoussodcreéeHnslx naiowadeli 0if eeo
pasmewjerus. [IpopaboTky saKkopHoeo YycTpolictéa asTopbL
npediqzatoT npPo8OOUTL TOALKO Ha macurtabHoM maKkeTe.
OuesudHo, 4TO OTKG3 OT HAQTYPHO20 MAKeTa NpueoouT
K nossuuenuto tpebosanuii k macwrabroil modeasu. Ctpo-
20e Makeruposanue, Kax u3eecTHo, Tpebyer cobatoderus
Mmexanuueckoeo nodobus, npu KOTOPOM, 8 UACTHOCTU, 8eCq
AKOpell HATYPHOZO U MAKETa OTHOCATCA KAk Kyb macwrtaba,
T. €. O0AXCHbL 6bITb U320TOBAEHbL U3 OOHO20 U TO20 e
marepuaiq.

B 10 e epems, umerowulics onelr NPOEKTUPOBAHUSA
AKOPHBLX YCTPOLCT8 TAHKEPO8 nokasvieaeT, uTO OTPaboT-
KQ UX KOHCTPYKYUii HQ OEpeBAHHbLX MAKeTAx 6 HATYPHYH
gesuduny OaeT noAOXCUTeabHble pe3yavrarsb.. B csasu
C 3TUM BO3BMOXHO He 00a3aresbHo cobatodeHue mexaruue-
ck020 nodobus. Takum obpasom, OCHOBHbLIM 8 MAKETUPOBQ-
HUL AKOPHOLLX YCTPOLICT8 ABAAETCA 2€0METPUHECKOE NOCTpoe-
HUe UX 3NEeMEHTOS.

Ha ocHosaruu usaoicennozo Ha CTPAHUYAx HYpHaIQ
npediazaerca o06cyoutrs caedyroujie 80nPOCHL:

1. Heobxo0umocre cobaro0enus mexaruueckoeo nodo-
6us npu u320TOB/EHUU MAKETO8 AKOPHOL yenu U AKOpPA.

2. Buibop yesecoobpasnoli sesuuurbl OONYCTUMBLX OT-
KAOHeHUll 8 pasmepax MacuiTabHblx MAKETO8, He BAUAID-
wux Ha npasuivroe Osuscerue U YKAQOKY AKOPA 8 HATYP-
HbLX YCAOBUSAX.

3. Buoibop Oonycrumerx OTKAOHeHUL 2e0oMeTputecKoll
opmbL OTAUBOK AKOPHO2O KAIO3Q, U320TOBAAEMbLX NO uiab-
JAOHAM, CHATbLIM C MOKETQ.

CorsiacHo Tpe6OBaHUAM, NpeAbABISEMbIM K SIKOD-
HBIM YCTPOHCTBaM, IKOPb JOJI2KEH BTATUBATBHCA B KJIIO3
npu JIOOOM IMOJIOXKEHHH ero Jam U MpuJeratb K Kop-
mycy B TpeXx Toukax. [Ipu oThaue sikopp JoJKeH Gec-
NMPensiTCTBEHHO BbIBaJMBAaTbCAl H3 KJI03a TNOA HAeH-
cTBHeM COOCTBEHHOIO Beca.

[IpoekTHpoBaHHEe SKOPHBIX KJIIO30B 0asupyercs Ha
pPEKOMeH1allisAX, OCHOBAHHBIX Ha OMNpefeJIeHHbIX JO0Iy-
LIeHHsX, NPeANoJaramoIlux, UTO BTATHBaHHe SKOPA B
KJI03 M €ro BblBaJliBaHHEe MOXHO paccMaTpuBaTh CTa-
THuecku. [103TOMy NpaBHJIBHOCTH BHIOPAHHBIX pa3Mme-
poB u (HOPM 3JIeMEHTOB SIKOPHOTO YCTPOHMCTBa IpOBe-
pAIOT U oTpabaThiBaloT Ha Makerax. Ha macmrabHoM
JepeBAHHOM MaKeTe YTOUHSIIOT PacHoOJIOXKeHHe 3JIEMEH-
TOB SIKOPHOIO YCTPOICTBa M HampasJeHHe TPyObl KJIIO-
3a, a Ha HaTypHOM JepPeBSIHHOM MakeTe oTpabaThiBaIOT
KOHCTPYKTHBHBIE 3JIeMeHTHl KJ103a, GOpMy 6OPTOBLIX H

CYL0BbIE
YCTPOHCTBA
I 0GOPY 70BAHHE

nanyOHbIX HaJeJOK, a Takxke (opMy HHUUIK H OOBOJOB
Kopryca B paiioHe pa3MellleHHsi sikops. Kpome Toro,
10 HaTyPHOMY MakeTy onpeflensor ¢opMy HaleJoOK C
pactpy6amu TpyOnl kaw3a. OJHaKo HaTypHble MaKeThl
rPOMO3/JIKH, UX U3roTOBJIeHHe TpeOyeT 3aTpaThl 3HAyu-
TEJbHLIX CPEACTB M MaTepuaJsoB. [l uX coopy:KeHus
HYy>KHbI CrielldaJjibHble MJIOIIaAl, KOTOPEIMH 3aBOJbl He
BCerjla pacnoJiaraloT. BmecTe ¢ TeM, ONBIT NOKa3bIBaET,
YTO HECMOTPS Ha [BOiiHOe MaKeTHPOBaHUe TPeOOBaHMS,
npefbsBJsieMble K SIKOPIO U K SKOPHOMY YCTPOHCTBY,
yaCTO He YAOBJIeTBOPSIOTCS, M IMO3TOMY NPHXOAUTCS
npuberaThb K TPyJOEMKHUM repejleikaM KOPNYCHBIX KOH-
CTPYKIHMH U CAMHUX KJII030B HENOCPeACTBEHHO Ha Cy[He.

AHanu3 paboTbl SIKOPHOTO YCTpPOMCTBa JaeT OCHO-
BaHHE CUHTATh, UTO OJHA M3 OCHOBHBLIX NMPUUMH TAKOTO
MOJIOKEHHSI COCTOUT B OTCYTCTBHH MEXAHHYECKOTO IO-
n00Ksl MeXJy MAaKeToOM M HaTypHbBIM 00pasnoMm. ITH
BOIPOCHI 10 CHX MOP He U3yYaJIUCh U KAKUX-JIHOO pPeKo-
MeHJAalnuil no COOJIIOAEHUIO YCJOBHH MeXaHHUECKOTO
noJo0us Npu MakeTHPOBAHHUU 3JIeMEHTOB SIKOPHBIX YCT-
POMCTB He BBIABHUTaJOCh.

B Hacrosieit cratbe H3J102K€HBI HEKOTOPbIE pPe3yJlb-
TaTbl MCCJENOBaHWH W pa3pabOTKH YCJIOBHH MOAOOHS
NpH MaKeTHPOBAHUH 3JE€MEHTOB SIKOPHBIX YCTPOMCTB.

Jlasi nosiHoro MexaHHUYeCKOro nojgoOusi Makera M
HaTypHoro oOpa3na HeoOXOAHMMO, KaK H3BeCTHO, CO-
O6J100aTh YCJAOBHUSI TeOMETPHUECKOTO, KHHEMaTHYECKOTO
1 AuHaMmuueckoro 'monoOusi. IlockosbKy o06beM sIKOps
nponopiHoHaseH KyOy ero JIMHEHHBIX pa3MepoB, TO
Mex1y ob6beMaMH MakKeTa SIKOpsl U HaTYpPHOro SIKOps
JOJI?KHO BBIMOJIHATBCS COOTHOLIEHUE

Vu

b3
Vu k%,

rae k£ — macutab Mmakera (Hanpumep, Npu Macutabe
1:5 k=5).

[lockoabKy Bec TeJsia MPONOPLUOHAJEH ero o0pemy,
TO MexXJy BecaMH HaTYpHOTO SIKOPS M MakKeTa SIKOpS,
BBINIOJIHEHHBIX M3 OJWHAKOBOTO MaTepuaJjia, [LOJKHO
co0JII01aTbCS COOTHOLLEHHE

G, = (1)

Bce suHeliHble pa3Mepbl HATyPHOTO SIKOPSt U Make-
Ta SIKOPsl, B TOM YHCJIe OTCTOSIHHUSI LIEHTPOB TsXKeCTei
KOPOOKHM C JlamaMd M BepeTeHa OT OCH LUaPHUPHOTO
COeJHHEHHS] AOJIKHbBl OBITb B COOTHOLIEHHH

2y — b
2y '
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CooTHolleHHe MeXxJAy BecaMHU CHCTEMbl SKOPb—
Ienb MakKeTa M HaTyphl JOMKHO OBITb paBHO KyOy
Macuraba, T. €.
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CynoBbie yCcTpoMCTBa M 00OpyJoBaHME

OTtcrofla MOXKHO MOJYYHTb U COOTHOLIEHHE [JIS BECa
OLHOTO NMOTOHHOI'O MeTpPa MaKeTa W HaTypPHOH SKOpHOM
1leny, BHINOJHEHHBIX U3 OJMHAKOBOTO MaTepuaJna:

In — k2. (3)
am

O6ecneueHre MexaHHUYeCKOro mnonobusi Tpebyer,
yToOBl BCE CHJIBbI, AeHCTBYIOLIHE Ha SKOPb U SAKOPHYIO
LleNb, HAXO/IUJIUCh B TAKOM K€ COOTHOILEHHH, B KAKOM
HaxoJATcss cuiibl Beca. Ha sikopp W AKOPHyIO IIENb,
KpOMe CHJI Beca, AeHCTBYIOT TATOBOe ycuaue T U CHJIBI
Tpenus F., 0 HanpaBisolue yCTPOHCTBA M B IAPHHUP-

HOM COeJUHeHHH Jian sikops ¢ BepereHOM. Ilocnennue
MOTyT OBITh B MepPBOM NPUOJHKEHHH NMPHUHATHL M0 3a-
kony Kynona: F., =f+N, rie [— kosadpduuunenr tpe-
Husl, N — HOopMaJsibHas peakLus.

CanenoBartenpHO,
TH - 3 fHNH - 3 4
TM—k’fMNM_k' (4)

Ny
Ho mnockonbKy cOOTHOlIEHHE N
M

TOJIbKO CYMMapHBIM COOTHOUIEHHEM CHJI Beca UeNH H
SIKOPS1, TO OHO JOJI2KHO TaKxe paBHATbCS k3.
CnenoBartesbHO,

onpeaesseTcs

Ju=Ju (5)

CkopocTH BTAITUBAaHHUSI HAaTYPHOTO SIKOPST U Makera
INOJKHBI HaXOAUTLCA B COOTHOLIEHHH

= =V%. (6)

[Ipyu MakeTHPOBaHHUU 3JIEMEHTOB SIKOPHOT'O YyCTPOH-
CTBa B HaTypaJibHYy10 BeslmuuHy Maciirtab k=1. Caeno-
BaTeJbHO, U3 ycaoBuit (1)—(6) BuaHO, uTO nJis obec-
neyeHUs: MeXaHMYeCKOro noJo6usi B 3TOM cCJydae He-
06X0MMO, UTOObl Beca MAaKeTOB SIKOPS M LeNH ObLIH
Obl paBHBI BecaM HaTYPHBIX KOHCTDYKIUHL.

Jlast nonyueHust paBeHCTBa KO3()()HUIHEHTOB Tpe-
HHSl TPYLUHUXCS MOBEPXHOCTEH HeOOXOAMMO SIKOPb, €ro
LIapHUPHOe coelHHeHHe, KJ30Byl0 TpyOy, 60PTOBYIO
M MaJyOHYyl0 HaJleJIKH, a TakKxKe CTONOp, H3TOTOBJEH-
Hble U3 JepeBa, 3alIUTb TOHKOJHCTOBOH craJjblo. Moi-
HOCTb TArOBOrO MeXaHH3Ma JOJIXKHa BBIOHPATbCSA M3
yCJIOBUSl paBeHCTBa CKOPOCTell JBHKeHUSl MakKeTa U Ha-
TYPHOTO SIKOPSI.

M3noxeHHBe TpeOGOBaHHUs, ob6ecrneynBaoLlle MOJNY-
YeHHEe MeXaHHYeCKOro IMOA0OUsA NpH TPaAULHOHHOM
MaKeTHPOBAaHUH 3JIeMEeHTOB SIKOPHOTO YCTPOWCTBa B
HaTypaJbHYIO BeJMYHUHY Ha JePEeBSHHbIX MaKeTax, Bbi-
MOJIHATb BeCbMa CJIOXKHO, a HCIOJIb30BaHHE B KauecTBe
MakKeTOB HaTYpPHOrO SIKOpS, SIKOPHOH IIeNH, LIMHJSA
(6pawnuis) ¥ KOPMYyCHBIX KOHCTPYKIMH NpPaKTHYECKY
HEBO3MOXKHO.

3agaua COCTOMT B TOM, YTOOB C YYETOM YCJIOBHR
MeXaHHYeCKOro nofo6usi H3AroOTOBUTh MaclITaGHbIA Ma-
KeT SIKOPHOIO yCTPOHCTBA M C €ro NmoMOUIbI OTpabo-
TaTh 3JIeMEHTbl HaTypHOro o6pasia.

Maciita6 MakeTHpOBaHHUSI MOXKeT ObITb BbIOpaH B
3aBUCHMOCTH OT Beca fikops. Ho npu 3TOoM ero cienyer
NMPUHUMAaThb KpaTHHIM Macutalby nJjaa3oBoM pa30GUBKH,
YTO OOJIETUUT H3TOTOBJEHHE MakeTa Kopmyca. Kpome
TOr0, MacuiTab MakKeTHPOBaHHUS HNOJIXKEH OMNpeaessiThCS
C yu4eTOM TOH TOYHOCTH, KOTOPYIO MOXHO 00OeCHeuYHTb
NpY U3TOTOBJIEHHH MaKeTa U3 JepeBa.
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OnblT noka3biBaeT, UTO MaKeT MOXET OblTb H3ro-
ToBJIeH ¢ TouHocTbio A0 0,6—1,0 mMm. C Tako# xe TOU-
HOCTBIO MOKHO CHSITb C MaKeTa pa3Mepnl U (OpMy JIIO-
O6bix 06BofoB. IIpy MakeTupoBaHMM, HanpuMep, B Mac-
mTabe 1:5 morpemlHOCTH He MNPeB3OHAYT B HaType
2,5—5 MM, a npu Macmtabe 1 : 10 6yayr He 6osee 5—
10 MM, YTO BrOJIHE JOMYCTHMO AJS PacXOXJACHHA Me-
XKy HATYPOM U MaKeTOM.

Maket sikopsi ciefdyeT H3TOTOBJISITb U3 CTaJM, UTO
0o0eCleynT TakKxe nojobue MO TPEHUIO B ILIAPHHUPHOM
coeqfuHeHHH. SIKOpb-nenb Lenecoo6pa3sHo HMHTHPO-

BaTb CTaJIbHOH IeNOUKOi Kaanbpom d, = T“HJIH 6J113-

KHM K 3TOMYy, a BeC OJHOIO NOTOHHOTO MeTpa AOJKeH
COOTBETCTBOBAThL COOTHOIIEHHIO (3).

Jas obecrneueHus ycaosusi (6) Ha MakeTe HeoOXoO-
AMMO YCTAQHOBHUTb TSITOBHIH MeXaHH3M, COCTOSILUI U3
HeGOJBLIOTO 3JIEKTPOABHUraTessl, pPedyKTopa, 3Be3[04-
KM, HMHTHPYIOLIEH WIMHJIb WX Opallnujb, ¥ KHOMOY-
HOH NMYCKOBO¥ 3JieKTpocxembl. MOIHOCTL U yacToTa
BpallleHHusl 3JIEKTPONPUBOAA M, INOJKHB OBITH JOCTa-
TOYHBLIMH JJIsl TPHIAHUS MaKeTy SIKOPSI CKOPOCTH JBH-

UH
VE’®
pPOCTb ABHXKEHHS HATYPHOTO SIKOPS IIPH NOAXOAE €ro
K KJ103y, M/C.

3Has BEeJIMUHHY M, U 33[aBUIHCh PaflHyCOM MOAEJH

3Be3JIOUKH 73, MOXKHO OINpPEeNeJIUTb MepeJaToyHoe YHC-
Jlo peaykropa no ¢popmyJe

nenrs VE .
300y

KEHUSA Uy = rae v, — cneurdUKanuoOHHass CKN-

[ =

Ecay uMuTHpPOBaHHe WINHJAS WIAH Opalinuis 3aTpydHH-
T€JbHO, TO MOXHO OTPaHHUUUTBCS TOLHEMOM SIKODPS
BpyuHyto. JJs1 ynoBjierBopeHus ycjoBusi (5) Heo6Xo-
JUMO 3alIMTh TPYLIHECS MOBepPXHOCTH Ha MakeTre Kop-
myca TOHKOJHUCTOBOH CTaJIblo.

YpaBHeHHs1 PaBHOBeCHsI KOPA B SIKODHOM KJIlO3e
N0Ka3bliBaloT, yTo cobJiofeHue yeaosuit (1), (3) u (5)
obecrneurBaeT MOJHYIO MMHTALMI0 BHIBAJHUBAHUS MO-
AeJbHOTO sAKops H3 Kimwo3a. OgHako Heo6X0AMMO
yUYeCThb, UTO Ha SIKOPb NPH 3TOM HAeHCTBYeT HaTsXKEHHUE
yyacTKa SIKOPHOH 1lleMH, CBHCAWOLIEro B LEMHOM SAIIHK,
a Takxe TPeHHMe B TMOJAUIMIIHHKAX 3Be3J0YKH MLINHJISA
(6pammuis) W HanpabBJAOUIMX ycTpoicTBaX. PaBHo-

Maker HocoBoit YacT mJaaB6asnl «BocTok» ¢ KJIKW3amMu M SKOp-
HbIM YCTPOHCTBOM.
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NEHCTBYIOILYI0 3THX CHJ MOXKHO TNPeACTaBUTb B BHJE
S=uqly, roe lp— na1Ha IKOPHOH 1E€NH, CBUCAWOIIEl B
nenHou AWMk, x=1,2-+ 1,3 — ko3 PunueHT, yuuThiBa-
IOIMI CHJIBL TPEeHHs, B TOM UHCJie B MNOAUIMITHUKAX
3Be3J0YKH st (6patinunis).

Cunly S MOXXHO MMHTHPOBATDh, NOABECUB K SIKOPHOI
Llend B «IeMHOM SIHKe» MakKeTa rpy3, BeC KOTOPOTO

P="%"

Maket axopHoro knwo3a B Mmacuitabe 1: 10 noxka-
3aH Ha pucyHke. [IpoBepka BTsiruBaeMoOCTH, NpHJIEra-
HHSI K KOPIYyCy B TpPeX TOUKaxX H CaMOBHIBaJHBaHHS
siKopsA Ha miaB6a3e «BocTrok» mokasana xopouee co-
BlaJleHue ¢ pe3yJbTaTaMU MaKeTHPOBAHHUS, KOTOPOE
Obl10 BhIMOJMIHEHO B Macuitabe 1:10. Maker B Haty-
paNbHYI0 BEJMYHMHY He H3rOTaBJIMBaJCH.

[Iporecc MakeTHpOBaHUS 3JIEMEHTOB SIKOPHOTO YCT-
poiicTBa B MacuTtabe pasflesIieTcl Ha Clledylollue
3Tanbl:

— pa306uBKa TeOpeTHUECKHX OOBOJOB Kopmyca B
palioHe pacnoJioxKeHHUs1 SKOPHOTO YCTPOHCTBA M €ro
3JIEMEHTOB;

— M3roTOBJIeHHe Ia0JIOHOB CeYeHHil KOprmyca Ho-
COBOH 4aCTH H 3JIeMEHTOB SIKOPHOTO yCTPOMCTBA;

— MOHTa)x 3THX 3JIeMEHTOB Ha MakeTe KOpPIyca;

— MakKeTHpPOBaHHe mpolecca yOMpaHHsI M OTAauu
AKOPS;

— KOppeKTHpPOBKa OOBOAOB Koplyca, HHUIUH, (op-
Mbl M IIOJIOKEHHsI KJ3a, GopMbl H pasmMepoB 6OpTO-
BbIX U NajyOHbIX HaJeJOK;

0630P XXYPHAIIOB

MOTOR SHIP, 1970 (r. 51, Ne 603—605, okTa6pb — me-
Kabpp). JKypran ocuoBan B 1920 r., magaetrcss aHIVIMACKOH KOM-
nanuei Temna Ilpecc, npuHamyexxuT komnavuun Hsumn Tpaiig
Ilpecc. OcHOBHasg TeMaTHKa — BONPOCHl TNPOEKTHPOBAHHSA, TO-
CTPOMKH, 3KCITyaTallHH H PEeMOHTa TeMJIOXOJO0B, a TaKXe co3ja-
HHS CYIOBBIX JH3€JbHBIX SHEPreTHYeCKHX YCTaHOBOK. B okTa06pb-
CKOM HOMepe NPHBOOHTCA ONHCAHHE CJEAYIOUHX CyIOB, NOCTPOEH-
PeIX B AHraun: Gankkspvepa «DBepkumup» peapeiitom 31 770 T,
Ha KOTOPOM JIJisl TEepPeBO3KH JIETKOBHIX aBTOMOOHJIEl NPHMEHSIOT-
csi cheMHble nanyOnl ¢upmb baom snm docc, yHHBEpCaJbHOIroO
cynHa «bnenxeiim» penseiitom 900 T, Tpaysnepa «CHposaHa»
C J[H3eJb-3JIEKTPHYECKOH YCTaHOBKOM, OCHallleHHOro obopynoBa-
HHEeM H Npu6GopaMH AJs1 THApOrpaUUeCKHX H METEOpOJOTHUECKHX
HCCJIEJOBAHHH.

B Hos6pbCKOM HOMepe XypHana coo6uiaercss 06 HCOBITa-
HHSX HOBOro MaJjiooGopotHoro nusens MAN tunma KSZ 105/180
C UMIHHAPOBOH 3d¢dekTuBHOH MomHOcThIO cBhile 4000 J. c. Ilep-
BbIH AH3eJb 3TOro Tuna MomHoCcTbio 32 000 Ji.c. B 8-LHIUHAPO-
BOM HCIOJIHEHUH TMpejnojiaraeTcsi yCTAHOBHTL Ha OGaJKKspHepe
nenseiitom 140 000 T.

Jlanee coobuiaeTcs 0 HOBOI CyHOBO# cucTeMe oborpeBa Hed-
TENpPOLYyKTOB, paspaboTannoit ¢pupmMoil I'éraBepken. B caenyromem
MaTepHaJjie pacckasbiBaeTcsi 06 OKOHYaHHH paboT MO YIJIHHEHHIO
cyxoro noka Ha Bepdu ¢upMer Ipukc6eprc Mek. Bepxkcrapc
B ['éreGopre, pacCUHTaHHOrO Ha CTPOHTEJLCTBO CYIOB HelBeli-
toM a0 500000 t. Hdok O6yner o6cayxuBaThcsi 450-TOHHBIM me-
pEeNBHKHBIM KO3JIOBEHIM KpaHOM. I[lpuBeneno onucanue ycTpoicTBa
I ynaJjeHusi HedTenpoLyKTOB € NMOBEPXHOCTH BOAH B GaJsacT-
HBIX TaHKaX, pa3paboTaHHoOro auramiickoi ¢upmoit Ilonmap Hu-
TepHelHJa Mspun u rasooTBonHoil cuctembl Kamat ¢dupmb Kamar
WnTepHelna, B KOTOPOH HCMOJNB3YeTCS NPHUHIHI 3aMELIeHHs OT-
C¢aCblBaEMBIX T'a30B BO3LYXOM.

IlpencraByienbl CBefeHHs1 O PEKOHCTPYKIIHM ILIBEACKOH BepdH
B Jlanackpyse ¢upmel OpesyHACBapBeT, Ha KOTOPYIO H3pacxo-
nosaHo 40 MJiH. WBeACKHX KpoH, H Bepdu B Haracaku ¢QupMebl
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— 1npoBepkKa yOHpaHHUS U OTAAUHU SIKOPsl 1MOcJie KOp-
PEeKTHPOBKH;

— cHsATHe POPMBI U pa3MepoB OGOPTOBLHIX U maJyb-
HbIX HaJeJIOK M HX BOCIPOH3BelleHHe B HaTypasjbHYIO
BeJINUUHY;

— M3TOTOBJIeHHe MofeJiedl JJIl OTJIMBKH OGOPTOBBIX
M najybHbIX HaleJokK;

— OTpaxKeHHe pe3yJIbTaTOB MAaKETHUPOBAHUSA Ha
njaa3oBoil pa30uBKe 1 B pabouux ueprexax.

BoiBogb

1. MaketupoBaHue 3JIEMEHTOB SIKOPDHOTO YCTPOH-
CTBa B HaTypaJbHYI0 BEJHUUHMHY TPOMO3IKO H CJIOXKHO,
TpebyeT 3aTpaTbl 3HAUUTENbHBIX CPEACTB M MaTepua-
JIOB, a TaKXe CIelHaJbHbIX IPOH3BOACTBEHHHIX IJIO-
mwagei. [Ipy MakeTHpoBaHMH B HAaTyPaJbHYIO BeJIMUH-
Hy coOa0JleHHe MEXaHHYeCKOro nojoOus MexAy Ha-
TYPOH M MAKeTOM MpPaKTHUeCKH He 0OeCreynBaeTCsl.

2. BrAruBaeMOCTb B KJ103, MPUJIETaHHE K KOPMyCy
B TPeX TOUKaX M BblBaJIMBaHUe SIKOPS M3 KJI03a MOTYT
OLITh C JOCTATOUYHO#N /s NMPAKTHUKH TOUHOCTBIO MPOBe-
peHbl Ha MakeTe, BBIMIOJIHEHHOM B Maclurtaobe.

3. MakeTupoBaHHe 3JIeMEHTOB SIKOPHOTO YCTpOii-
crBa 6e3 coOMOJeHHS YCJOBUH MeXaHHUYECKOTO IOJ0-
O6usi He obecreuvBaeT HaAeXHOH MPOBepKH BTATHBae-
MOCTH SIKOPSl B KJII03 U BbIBaJIMBaHUS M3 KJI03a.

4, MakertupoBaHHe 3JIeMEHTOB SIKOPHOTO YCTPOii-
cTBa CJeAyeT INPOU3BOAMTH B Macuitabe ¢ cobJiofne-
HHEM yCJIOBHH MeXaHHYECKOro mnojobus.

Muny6ucn Xssu Mupactpus. OcemiaeTcst ONBIT 3KCHJyaTaluu
3anajgHoO-repMaHckoro atomHoro cyiua «Otto Tan».

IlpunoxenneM K HOAGPLCKOMY HOMEpPY CJYXKHT CHelHaJbHbIH
063op HoBbix mAusesneli ¢upmMpi MAN Ttema KSZ 105/180,
KSZ 90/160, KSZ 78/155 u KSZ 70/125.

B neka6pbCckOM HOMepe KypHaja oONyGJIHKOBAaHO OmNHcanpe
nusenst ¢pupmbl Bypmeiictep or Baiin noBoro tuna (K90GF), xo-
TOpeIfi OymeT BrINycKaThcsi B3ameHn ausedieii Tuna K84EF. Hoswlit
IH3eJb HMeeT MaKCHMaJbHYI0 3(¢QEKTHBHYIO IHJIHHIPOBYIO MOLL-
Hoctb 3410 s.c. npu 114 o6/mun., puamerp uuauHapa 900 Mwm,
xof nopmHa 1800 mm.

Hanee nomemieHo onucanue cynHa «Crefinnecc Yoppuop»
nenseiitoM 2650 T s mepeBO3KH XHMHYECKHX IPOJLYKTOB, KO-
cTpoeHHoro aurjauiickoil ¢upmoni Puyapac (Iun6unmepc). Ha
cynHe BO3MOXHa mnepeBoska A0 100 cOpTOB XHMHYECKHX INpoO-
IYKTOB B 14 TaHKax OpHTHHaJbHOH KOHCTpyKnuH. Ha cynne
NpHMEHEHa CNelHaJbHO pas3pabOoTaHHasi CHCTEMa KOHTpPOJSs, No-
3poJsisifoniass H3beraTh noOTepbh Ipysa.

CoobuiaeTcst 0 CTPOHTENBCTBE B- ABCTpajiMH JABYX Ta3oTyp-
6uHHbBIX cynoB pexpsefiTom 15000 T ¢ ropH3OHTaJbHON CHCTEMOM
NOrpy3KH JUJIsl NepeBO3KH TPY30B B KOHTeiHepaX; ra3oTypGHHHAs
ycraHoBka kKomnanud Jlxkewepanm OneKTpUK pasBHBaeT MakKCH-
MaJybHyl0 MouHocTh 19000 . c. IlpuBOgsATCA CBemeHHss O HOBOM
cynoBoM 18-nuaunnpoBom cpenHeo6opoTHoM pnusene MAN Tuna
VV 52/55 ad¢dektuBHofi MourHocThio 17 500 1. c. npu 417 06/MuH.
Ilomemieno onucaHue TpaHcnopTHoro cynHa «TpafimeHT Amcrep-
naM» pexseiitoM 12 000 T, noctpoenunoro ¢upmoii Illunceepd BaH
Il. CMut B PoTTepname; cymHo OGOPYLOBAHO TPY30BHIMH Jiall-
NopTaMH, CIHBOEHHLIMH KpaHaMH H CTpeJIOH OOJbIIOH rpy30nonb-
€MHOCTH.

Hanee nybaukyercsi 0630p NOKJIAAOB, MPOYHTAHHEIX HA CHM-
nosuyme B AHIIIHM no npo6ieMaM COBEpIIEHCTBOBAHHS TOIUIHB
H MacesJ JJs CYLOBBIX JBHrarejefl.

Jlnsi MHXKeHepOB-aBTOMATYHKOB MNpPENCTAaBHT HHTEPEC OMHCa-
HHE CHCTEMBl yNpaBJieHHs H KOHTpoJsi ¢ DBM, npuMmeneHHOl Ha
taHkepe «Cefiko-Mapy» penseiitom 138000 T sanoHckoit mno-
CTPOHKH.

B npunoxeHun kK HmeKaGpbCKOMy HOMepy naH 0630p cyno-
CTPOEHHS] H MAaIIHHOCTpPOeHHs HMoHuH.
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CYNIOBbIE H3ENIH THMA J1H23/30

I H. ATPAYEB, M. I'. IIH®PHH
VOK 621.431.74:621.436

BasoBbiM gBurateseM ceMmeiictBa J140 saBasiercsa
IBYXTaKTHBI# CyJOBO# Au3eJb C HaAJAyBOM H KOMOHHHU-
pOBaHHOH cHCTeMO# Bo3fyxocHaGxeHusi 12JIH23/30
(3aBoackast mapka 40[IM).

OcHoBHbIe TexHMYecKHe naHHble aBurartesas 40M

MomnocTh, J. C.:

HOMHHAJIbHASA 2200

MaKCHMaJbHasl 2500
YacroTa BpauieHus, 06/MPIH

HOMHHAJIbHAS .. . . . 17150

MaKcUMaJbHas . . . . . . 780
YUHeno HHAMHAPOB . . . . . . . 12
Juamerp umauugpa, MM . . . . . 230
XoJ nOpIIHSA, MM:

IVIaBHOI'O IaTyHa . 300

NPUIENIHOTO IIaTyHa 304,3
Cpennee 3(¢eKkTHBHOE IaBJIeHUE, Krc/CM‘2

HOMHHaJILHOE .. 8,83

MaKCHMaJIbHOe 9,63
YnenvHbl pacxon TOMAIWBA HA HOMHHAJD-

HOH 3¢ dekTHBHOM MoluHOCTH, rf(J. c.y): 165+5%
ViaenbHbIE pacxoj Macja Ha HOMHHAaJAbHOI
a¢¢ekTHBHON MoLIHOCTH, If(J1.C.4) . 2,78

[aGaputbl, MM:

IJIHHA 3750

IIHPHHA 1730

BLICOTA 2088
Macca, kr . 9750
Ynenbﬂa;{ Macca (KI‘/JI c) OTHeceHHAs:

K HOMHHAJbHOH 3 (EeKTHBHOH MOLU-

HOCTH . . ... 44

K MaKCHMAJbHO MomHocm . 3,9

BHemHu#i BUJ, apxXuTeKTypHasi KOMIIOHOBKa JAU3€JIs
40[IM ¥ KOHCTPYKTHBHble OCOOEHHOCTH OCHOBHBIX Y3-
JIOB NOKa3aHul Ha puc. 1—3.

Husens 40JIM — peBepcuBHbI, V-00pa3Hblf, C
NPSAMOTOYHO-KJanaHHON npoayBkod. CucreMa BO3Ay-
XocHaOxxeHus1 — AByxcryneHuartas. [lepBoii cTyneHbio
SIBJSIIOTCA J[Ba NapaJlljleIbHO paboTamliuX aBTOHOM-
HBIX ra3oTypbokoMnpeccopa. B kayecrBe BTOpOH CTy-
NMeHH NpUMEeHEHa oObeMHasi TpexJiomaCcTHasi BO3IYXO-
nyBka tina PYT. Mexay nepBoii U BTOPOH CTYNeHbIO
BCTPOEH BO3AyXOQXJaguTeNb,

Hcnonb3oBaHue B NepBO#l CTYIeHH CHCTEMBI BO3LY-
XOCHa6XeHHUSl 3HEPTHH BBIXJIONHBIX Ta30B MNOBLILIAET
MeXaHHUYeCKH# K.I. . ABUTaTeJsl M, TEM CaMBbIM, 3a-
METHO CHHXKAeT yAeJbHBIH pacXoj TOIJIMBA Ha pPexXH-
Max paborbl oT 60% HOMHHAJLHOH MOIIHOCTH A0 Ma-
KCHUMaJIbHOH., DTOMYy e CMOCOOCTBYeT NMpHMeHeHHe B
KayeCTBe BTOPOH CTyNeHH 06beMHO! BO3AYyXOJLyBKH, HeE
MMelollell BHYTPeHHeH cTeneHU cxkatusi. Kpome Toro,

0Y10BbIE
JHEPTETHYECKHE
YGTAHOBHH

oO6beMHasi BO3[yXOJAyBKa MPU MaJioi 4acToTe Bpalle-
HHA JAM3essi obecrneudBaeT XOPOILIYK INPOMYBKY H 3a-
PANKY UMJMHAPOB BO3AYXOM NPH HaJHMYMH Tepenana
JdaBJleHHH B Ta30BLIXJIONE, OCYIIECTBIAEMOM IOJ BOAY.

Caefyer OTMETHTb OPUTMHAJbHOCTL H KOMIIAKT-
HOCTb MeXaHH3Ma peBepca, BHINOJHAEMOr0 pPasBOpO-
TOM B IIPOTHBOIMOJIOKHBIE CTOPOHBI BaJIOB PaClpeNest-
TeJIbHOTO M TOINIMBHOTO Hacoca. MMeetcst crenuajpHas
6JIOKMPOBKa, o6ecrneunBamllas AeHCTBHE PEBEPCHBHOTO
MeXaHH3Ma TOJbKO MPH YacTOTe BpalleHHs KoJieHdYa-
toro Basa MeHbuie 300 o6/MuH. MHOroJieTHsIST 3KC-
nJyaTalldsi MoKa3asa BHICOKYIO HaJeXHOCTb MeXaHM3-
ma peBepca ausens 40[IM.

Mapka ¥ HasHadyeHHe
6140 (1611H23/30) 10140 (1611H23/30)
HaHMmeHOBaHHe XapaKTePUCTUKH NPUBOL reHepa- NPHBON FUAPOPERYK-
TOpa IEePEeMEeHHOrO TOPHOrO arperarta
toxa (AP 1500/703) | (1ATPA-2000/175)
MoinsocTs, J. C.:
HOMHHaJIbHaS 2250 2410
MakCHMaJibHas 2500 2650
YacToTra BpauUleHHS,
06/MuH:
KOJIEHYaTOTO BaJa 703 700
¢aanna otréopa Mowl- 1500 —
HOCTH
JuaMeTp umaumHApa, MM 230,0 230,0
Xon nopuiHsg, MM:
rJIaBHOI'O MIAaTyHa 300,0 300,0
NPHLENHOro IaTyHa 304,3 304,3
Cpensee 3ddeKkTHBHOE
JaBjeHue, Krc/cm2:
HOMHHAJIbHOE 6,75 7,78
MaKCHMaJIbHOe 7,5 8,55
Uucio UMIHHAPOB 16 16
Pacxojl TomjinBa Ha HO- 16715% 16715%
MHHaJBHOH 3¢ (PeKTHBHOM
MOILHOCTH, T/(J. c.u)
Pacxom Macia Ha Ho- 3,0 2,7
MHHaJbHOH 3 (PEeKTHBHOMH
MOIHOCTH, TIf(J1.c.u)
Macca «cyxoro» aBHra- 25 000* 14 700
Tess, KT
[a6bapuTe, MM:
JIJIHHA 7040* 4383
HIMPUHA 1785 1772
BHICOTA 3070 2801

* Macca u raGapuThl npuBejeHbl LIS Au3eJib-reHepatopa B cbope.
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Puc. 1. CynoBoii gusesr tdna 40J0lM — BMJ c nepeaHero Topua.
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Puc. 2. CypoBoit pusesp 40[0M — Bup co ctoponbl (iaHua oTGOpa MOUIHOCTH
M NnoCTa ynpaBJIeHHUS.

JIBYyXKOHTypHasi CHCTeMa OXJaXKAeHHs1 IBUTraTeJs
C BCTPOEHHBIM TEPMOPEryJTOPOM HCKJIIOUaeT Iepe-
rpeB OCHOBHBIX €ro y3JI0B. IIpecHoii BOROH 0XJ1aXK/Aa10T
pabouue BTYJIKH, KPBIIIKH [HUJIHHAPOB, Ta30BLIXJIONHLIE
KOJIJIEKTOPH U BBHIXJIOMHON NaTPyOOK ra3oBoil TypOHHBI.

Cynocrpoenne Ne 5

3abopTHas BOLAa HCIOJb3yeTCs AJ1A
OXJlaXKJeHusl Macjla, BO3[yXa H
npecHod BOABL. XOJOAUJIBHHK BO3-
Ayxa BCTPOEH B [H3eJb, a XOJO-
OMJIbHUKY BOJABI U Macjla yCTaHaB-
JIUBAIOTCH OT/AEJbHO.

JIusenb UMe€T BcepexXMMHBIH
pPeryjasaTop CKODOCTH  HEMPSIMOTO
JeHCTBUSA U TPelesIbHbIH BBHIKJIIOYA-
TeJb IMOJAauY¥ TOIUIMBa, NpeloXpa-
HAIOIIMH JBHUraTeJb OT pasHoca.
YnpaBneHue auseneM OCyllecTBJIfA-
€TCA JXMCTAHLLHOHHO MJIM C MECTHO-
rO MOCTa, PacloJIOKEeHHOTO €O CTO-
poHbl ¢uaHma oT60pa MOLIHOCTH
(cMm. puc. 2).

Ha puc. 4 nokasaHel o6JacTb
JAONYCTHUMBIX  3KCIJyaTallHOHHBIX
pexuMOoB pabOTBl H 3HaUeHHs
yAEJbHBIX DAaCXOAOB TOIJIMBA MpH
NPOTHBOAABJEHUH B  BHIXJIONHOM
Koprnyce TypOGOKOMIpeccopa He 060-
jJee 0,5 M. Pecypc amszens 40/IM
MexXAy nepe6OpKaMH B HacToslee
BpeMsi cocraBasier 4000 u. K KoH-
ny 1971 r. oH nosKeH GBHITH yBEJH-
yen B 1,6—2,0 pasa. Pecypc no
KallMTaJbHOTO pPeMOHTa B HaCTOs-
niee Bpemsa paseH 20000 u, a gns
HEKOTOPBIX MoJAubUKaI Ul —
26000 u.

Ha ©Gase cymoBoro pusens
400M B nocsefHHe rofbl 6BLIH CO-
3aHbl M 3alylleHbl B CEpUHHOE
NPOM3BOACTBO CYAOBBHIE H TEIIO-
BO3Hble MOJAH(QUKAIUH 3TOTO JBH-
ratesisi. OCHOBHbIE TEXHHUYECKHE Xa-
PaKTEpHCTHKH CYAOBBIX MapoOK IH-
3eqsa 40[IM npuBenensl B TabJHIeE.

Jlusenbr-renepatop
JOT'P1500/703 (6 AT') MOIL[HOCTBIO
1500 KBT reHepHUpyeT mHepeMeHHbIH
TOK Hanpsixkenuem 400 B u uyacro-
toil 50 ri. Arperat (puc. 5) co-
croutr Hu3 gau3ensa 16JIH23/30
(6J140) HOMHWHANBLHOH MOIHOCTBIO
2250 4. c., ABasoumerocs aedopcu-
pPOBaHHOH MOJEJNbIO TEMJIOBO3HO-
ro ausens 117140 wmowHoCTBIO
3000 Ja.c., H reHepatopa MapkH
«MCK1875 + 1500», cMOHTHpOBaH-
HbIX Ha obueii pame. Ha sToit ke
paMe YyCTaHOBJIEHbl amnmnapathl H
MeXaHU3MBI, 06Cay2KHBaOIIHE
MacJasiHyl0, BOASHYI0 U TOILTHBHBIE
CHCTEMBl [ H3eJb-TeHepaTtopa — XO-
JONUJBHUKH Macja U BOABI, (HHIb-
TPbl, TEPMOPErYJSATOPHl BOALL H
MacJja, MacJOnpoKayMBaIoIUi Ha-
coc NMPOU3BOAUTENBHOCTBIO 10 M3/u,
LIUT JaTYUKOB CHCTEMBI OUCTaHI[U-
OHHOTO aBTOMAaTU3UPOBAHHOTO YII-
paBaeHusi (HAY).

Jlu3enb-reHepaTop MOXeT pa-
6oTtaTb C MOBLIIIEHHOW HAarpys3KoH,



CyaoBbie 3HEpPreTHUYECKMEe YCTAHOBKM

()

PE;

-

Puc. 3. lonepeunnblii paspes cynosoro auseiss ThHna 40M.

Puc. 4. PaGouyde XapakTepuCTHKH M ToJe YyHAeJbHbIX
pacxonoB TomuuBa ausens 401M.

| — BHEeWIHAN XapaKTepPHUCTHKA; 2 — OrpaHUuYMTeNIbHAf XapaKTe-
pMCTHKA;, 3 — TeIJIOBO3HAs XapaKTepMcTHKa (ONTHMAaJibHasi IO
pacxopy TOMNJHMBa); 4 — pacxoj TOMNJHBA Ha XOJOCTOM XOA4y;
X — TOYKH, MOJIYyYEHHbIe IMpH THIOBLIX HCHLITAHHAX JAH3EJb-Te-
HEpaTOpOB; YAeJNbHBI pacxon TonauBa B r/(J. c. u).

coctaBadwoneii 110% oT HOMHHAJLHOH, B TeUeHHe
JIByx uyacoB. KpoMe TOro, oH BbIIEp:KHBaeT TOKH KO-
pPOTKOro 3aMblKaHMSl U KPaTKOBPEMEHHYIO Neperpy3ky
no 1809% ot HOMHMHAJBLHON MOLIHOCTH.
HoMuHanbHasg U MakcuMaJibHasi MOIIHOCTH JOCTH-
ralTCsl MpU CJIeAYIOLIMX INapaMeTpax oOKpyxarwuleil
Cpelbl: faBjeHHH Nepel Kommnpeccopom 740 MM pT.CT.,

4 Cynocrpoenune Ne 5. 1971 r.

H30OBITOYHOM TPOTUBOJAB-
JIeHUH Yy HPHUCOEAUHUTEb-
HOro ¢JaHIa BBINYCKHOIO
natpy6ka TypOOKOMIIpec-
copa He 6ojee 120 mMm pr.
CT., TeMIepaType BO34yXa
Ha BcacbiBauuu 1o +40°C,
TeMnepatype  3abopTHOM
Boabl no +28°C.

KoHCTpyKIIUS  [HU3eJib-
reHepatopa obecrneunBaer
HaleXXHYI0 ero paboty npH
Kauyke CyJHa ¢ KpPeHOM M0
45° y nuddepentom mo 15°
a TakxXe INPH AJUTEJbHOM
KpeHe o 15° na o060
6optT u auddepenre no 10°
Ha Hoc wiu kopMmy. Cucre-
mMa JAY nosBossier ocy-
I1IECTBJSATD cleyIoliue
onepauu:

— IHUCTAHIMOHHBIH NpPO-
rPpaMMHBIE M Toomepa-
IIMOHHBIII NyCK [Hu3eJb-Te-
HepaTopa NpH BKJIOUEHHH
€ro Kak Ha aBTOHOMHYIO,
TaK M Ha NapaJjJiejbHYIO
paboTy C [ApPYrHMH HCTOY-
HHKaMH TIepeMeHHOTO TO-
Ka;

— NUCTAHIMOHHYIO MpPO-
TPaMMHYI0O M  IIOONepa-
IIMOHHYIO OCTaHOBKY [IH-
3eJIb-TeHEPaTOoPa;

— aBapuUMHYI0O  OCTa-
HOBKY [H3eJlb-TeHepaTopa
NPH OTKJOHEHUH OCHOBHHIX

/Ve,ﬂ.C. o
2000 | 16525
! %
7 1665 7(/
1500 /178,
0
74 (17,( | 188
77 N /thg1
179 / / >/ //30 ,
1000 / /787/’(
/ X176
1748 | —] 190
/(1795 ,/,/ ,
Gr,
845 /\,A// 20 o
500 530 70
NSNS /
e // 45
0= 500 600 o0 20
n.,06/muH
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Puc. 5. luseab-resepatop JAIP-1500/703 (64T).

Puc. 6. luseno-ruppopenykropubiii arperat 1JT'PA-2000/175 (6e3 coocHoro aByXx-

CTYNEHYATOrO peayKropa).

napamMeTrpoB OT JONMYCTHMBIX 3HAaUE€HHWH W HaXXaTHH aBa-
PUMHOH KHOIIKH;

— [OAAaYy HMMIYJIbCOB BO BHEIIHHE CHCTEMBI JIf
BKJIIOUEHHS Ju3eJib-TeHepaTopa Ha Harpya3ky.

B cucremy IAY BxoasATr aBapuilHO-Npegynpemu-
TeJIbHas U UCMNOJHUTEJbHASl CUTHAJMHU3aLlMH.

[Ipy nporpaMMHOM BKJIIOUEHHH IIOCJe HaxkaTHs
KHOMKH <«IYyCK» TMpPOTPeThiii MAH3eJb 00OecrneuuBaeT
NpUEeM TeHepaToOpOM IMOJHOH Harpy3kud uepe3 2 MHH,
a ecJid NP 3TOM paboTaeT MacCJONPOKAYHWBAaIOMIUI Ha-
coc, To 4yepe3 1,0 MuH. Ecnu ausenp npeaBapuTeNbHO
He OBl mporpeTt, TO npueM Harpy3ku no 50% ot non-
HOf1 ocyuiecTBJsieTcsl B TeueHHe 5 MuH u jgo 1009, —
B TeueHHe 11 MuH. 3aBOA-M3TOTOBUTENb TapaHTHPYET
HelpepbiBHYI0 paboTy Au3elib-reHepaTtopa 6e3 o6cay-
»)XuBaHusl B TeueHne 500 u.

Pecypc no nepBoii mepeGopKu Au3eJisl COCTaBJSAET
He MeHee 4000 uy, a g0 kKanuTaJbHOro (3aBOJCKOTO)
pemoHTa — He MeHee 20 000 u.

BhicokOe KauecTBO MepeXxoJHbIX MPOIECCOB arpera-
Ta XapakKTepH3yeTcs CJAeAYIOUMMH MaHHBIMH: B JMa-
nasoHe uM3MmeHeHHss Harpysok ot 30 mo 1009% Hecra-
OMJIbHOCTL HaxoJuTcsl B npenenax *+0,49%, a Ha xouno-
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ctoM xoay *+1,0% ot HoMuHAJDL-
HOTO 3HauyeHHUsI 4acTOTHl Bpalile-
Husl JBuratesas. Ilpu HakJjoHe
CTaTHYECKON XapaKTEePUCTHKH He
6osee 3+0,59% (uM3MeHeHHe cTa-
TH3Ma MOXET OCYUIECTBAATLCSA
Ha xony B npegenax 0,6%) nau-
HaMHYeCKOe OTKJIOHEHHE 4YacTo-
Thl BpalleHus NNpu Habpocax Ha-
rpy3ku ot 0 1o 70% u ot 50 no
100% wne npeswiaer 6%, anpu
copocax Harpy3kd ot 100% mo
0 —He Gonee 8%. Ilpu cHike-
HUM Harpys3ku ot 70% u MeHb-
me g0 0 AuHaMHuyecKoe OTKJO-
HEHHE CKOPOCTH BpallleHHsI He
npesbiiiaetr 6%. Bpems mepe-
XOJHBIX IPOLIECCOB MpU Habpo-
caX Harpysku He TIpeBHIIAeT
10 ¢, a nmpu c6bpocax —6 c.

Takum o6pa3oM, Mo CBOUM
TEXHHUYECKHUM XapaKTepHCTHKaM
cyroBo#l nusenb-reHepatop 61T
HaxXOJUTCS B PAAY Jyullux o6-
pasoB MHPOBOTIO 3HEpPromaniu-
HOCTPOEHHSI.

Juseab-rugipopenykx-
TOPHBH U arperar
1OI'PA 2000/175 cocTouT U3 He-
pEBEpPCUBHOrO  [OM3€Js1 MapkHu
10140, rupposybuaToii mnepena-
yy I['3I1C-2000 u cucreMbn Ju-
CTAHIIMOHHOTO  aBTOMAaTHU3HPO-
BAaHHOTO yIpaBJIeHHs1 arperaTtom
JAY-101. I'maposy6uaras mepe-
naua I'3I1C-2000 BkJsOuyaeT B
ce6s1 y3esJ THAPaBJIUYECKUX Ile-
penau ¥ COOCHBI JABYXCTYIeEH-
yaTblii pepykrop. OO6wHHA BHUI
1IT'PA-2000/175 6e3 aByxcTy-
MEeHYaToOro pelyKTopa TIOKa3aH
Ha puc. 6.

¥Y3en ruppasauuyeckux mnepemau I'3T1C-2000 co-
CTOUT M3 CMOHTHPOBAHHBIX B OJHOM KOpHyce THAPO-
MY(QTH U THAPOTpaHCHOPMATOPOB MePeTHEro M 3ajHe-
ro xona. I'maporpancopmartopsl oOecneuMBaIOT pe-
BEPCHPOBaHNe TrpeOHOTO Bajia Ha MOJHOH MOLIHOCTH
B TeueHue 12—14 c. I[1pu 3toM TAroBble XapaKTepPHCTH-
KM TOJHOCTBIO YIOBJIETBOPSIOT YCJOBHSAM 3KCILTyaTa-
uuu OYKCHPOB-TOJIKaueH, CyJ0B JIeLOBOrO IJIaBaHUs H
JIEJJOKOJIOB U He YCTYMAaloT M0 KayeCTBY XapaKTePHCTH-
KaM YCTaHOBOK C 3JIEKTPOIBHKEHHEM.

Paboune xapakTepUCTHKH [AH3eJb-TUAPOPELYKTOP-
HOro arperata npu pabore uepe3 ruipoTpaHcdopMa-
TOPH IlepeflHer0 MW 33JHEro XoJIa TIOKa3aHb Ha
puc. 7.

TexnnueckuMu ycJOBUSIMM Ha IOCTaBKYy arperarta
rapaHtupyercsa Oe3aBapuiiHass pabora Jaxe MpH IMOJ-
HOCTBIO 3aTOPMOXKEHHOM BBIXOZHOM (JIaHIlE nmepemavd,
noka He cpaboTaeT 3alluTa, NMPeJOTBpallamas ypes-
MepHBIH MeperpeB Macja B MOJIOCTH THApOTpaHcdoOp-
maropa. [locse cpabaTbiBaHusl 3amMTH THApPoanmapar
ONOpaKHUBAeTCsA, a [H3€Jib ePEeXOJUT Ha PEXHUM XO-
JIOCTOTO XO0[a.
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OcHoBHble nmapaMeTpul arperata 1JIT'PA-2000/175
HMEIOT CJIe[lyIolliHe 3HaueHH:

HoMmuuanbHag MOIIHOCTb, J. C.:
Ha nepejHeM XoAy npH pabote
yepe3d THIPOMY(QTYy HJH Uepes

THAPOTPaHCcHopMaTop 2000
Ha 3aJHeM XO#y mpu pabore ue-
pe3 ruapoTpaHchopmaTop 1551
Yactota  BpalleHus  BBIXOAUNIO
¢dbaanna npyd HOMHHAJBHOH MOLU-
HOCTH, OG/MHH:
Ha nepejHeM XORYy . . . . 175
Ha 3agHeM xo@y . . . . 159
MunuManbHass yacToTa BpallleHHs
BLIXOHOrO (naHua arperara . . 75
[IponoMmKHuTENBHOCTE peBepca arpe-
rata, ¢ . . . . .He Gonee 1214
OO6muii ypoBeHb BO3JLYIIHOIO IIy-
Ma, 16 . . . . . He Goaee 112
FaGapuThl arperata, MM:
IJIHHA 9498
IIHPHHA 2720
BBHICOTA e e 3445
Macca arperata, Kr . . . . 31100

JKcnepuMeHTalbHasi MPOBepKa B CTEHJOBBIX YCJIO-
BHSIX MOKa3aJia, YTO MPH IMOJHOCTbIO 3aTOPMOXKEHHOM
BLIXOLHOM (J1aHIle Nnepefaud U NPUHSATON yCJIOBHO mpe-
neqpHOH Temnepatrype Macna 150°C samura cpaba-
ThiBaja: uepe3 25 MHH NOPH YacTOTe BpalleHHs
445 o6/mun; 20 muH npu 500 o6/MuH; 5,5 MuH npH
600 06/MuH; 1,5 MuH npu 675 06/MUH.

B nocnenHem cilydae KPYTAILIMH MOMEHT Ha BBHIXO[-
HoM ¢aaHue 6bl1 paBeH 3400 Krc-M, UTO NMPEBBICUJIO
HOMHUHaJIbHOe 3HauyeHwe B 2,30 pasa. 3Jra mpo-
BepKa IOATBepAMJia PalUOHAJBHOCTbL INPHMEHEHHS
IITPA-2000/175 Ha cynax JiefOBOro MJiaBaHus U Jie-
IOKOMaXx.

OLEHKA HALEXXHOCTH DETANEH CYNOBbIX
NHU3ENEH

A. 3. THH3BYPIr

YIOK 621.436-25-192

[Iporiecc u3HOca TpywuXca Jerajledl Jau3eed
(puc. 1) MOXHO pa3fesuTb Ha TPU Mepuofa (30HHI):
ynpupaborku I1(OA), ycranoBuBuerocs usHoca II1(AB)
1 nporpeccupyiouero u3dHoca IIl. Kak mokasanu wuc-
CJlelOBaHus, NPOBeJeHHbIE B MOCJe[Hee [eCSTHUIIETHC
Funpopei6pnorom u JIMBToM, npelenbHo-AONMyCTH-
MBle BeJIMUHHBI M3HOCOB He BBIXOJSIT 3a Hpefesibl 30-
Hel II. IlosToMy B nanbHeHiueM mepuoOj MPOTPECCUPY-
IOILIET0 H3HOCA W3 PACCMOTPEHHUs] UCKJIIOUAETCH.
du3nueckass KapTHHa H3HOCa AOCTAaTOYHO NOApPOL-
HO OMHMCaHa B TeXHUUeCKOfi JuTeparype (Hampumep,
B pabore [1]). OT™MeTuM 31€Ch TONLKO HEKOTOpHie (akK-
TOPH, OKa3blBawIlMe CYLIeCTBEeHHOe BJIMsIHME Ha Mpo-
iecc u3Hoca B 3oHax | wm II. [lns atoro paccmorpum
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Opurunansroctb KoHcTpykuun I'3I1C-2000 3aksnio-
yaercsi B ylayHOH KOMIIOHOBKE TPEX THIPaBJIHYECKHX
y3JI0B.

a ) 6 )
Niurum s AC Nbunm,1.C-
T
Wounm 1700 /
2000 ——== / Nbunm
r 1500 AL
1800 S - /T
ot
1300
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el B ,
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08 y/ 70 arp
28007 —t—
e
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Yarp 08 t-& //
80,5760 770 180 Nags.c. Nog
R furm »00[MUM 2500 vaiig
2 300

150 160 170 180
R gunm> 00/ mun

Puc. 7. Xapaktepuctuku arperata 1JAT'PA npu paGorte uepe3
rajapotrpancopmaTop:
Q — nepefHEro xoxna
(Toyka COBMeCTHO#l paGoOTBl ¢ BUHTOM: Ngyur =1990 J. c.; Npg=2140 5. c.;
Narp=825%, Myuur =174,5 06/MuH, irrp . x =0,965)

6 — 3ajHero xopa
(Touka coBMecTHOH paGoTbl ¢ BHHTOM: Ngyyr =1550 a1 c.; Nz =2435 a. c.,
TNarp =649}, Npuur =158,2 06/mun, ier 3.x =0,82).

B 3akjoueHHe MOXHO CKa3aTh, UTO CEMEHCTBO CY-
AoBbIX auseseit J140 BriosiHe OTBeyaeT COBPEMEHHBIM
TeXHHYEeCKHM TPeOOBaHHSIM H MOXET OBITb HIIHPOKO MC-
MOJIb30BAHO B CYJOCTPOEHUH.

eIMHUYHYIO Napy TPYIUMXCA JeTajled ABuraress (Ha-
npuMep, BTYJKY H TMOpLIeHb pabouero LUIMHAPA).
B nepuon npupabGoTKH 3HAUYUTENbHOE BJMSIHME Ha MpO-
IlecC H3HOCa OKa3biBaeT IIepOXOBATOCTh TPYLUUXCS TO-
BepxHocTel. HenocpeacTBeHHO Tiocie cO60pKU mJIoliaib
KOHTaKTa Mapbl TPeHHs, BBUAY HaJHUHS MHUKDOHEpOB-
HOCTeH Ha CONMPHKACAIOIMXCSH MOBEPXHOCTAX, BeCbMa
maja. [TosTomy B TpyLIMXCS AeTaksiX BO3HUKAIOT BHI-
COKHE YIesIbHble JaBJieHHSl, BBI3bLIBAIOLIME IJIacTHUe-
ckie medopMmanuu. B npouecce paboThl MHKPOHEpOB-
HOCTH CIJIa)XXMBAIOTCSl, IJIOIAJb KOHTAaKTa YyBeJHuu-
BaeTCs ¥ MpollecC H3HOca 3aMelJisieTcss. XapaKTepHOi
0COGEHHOCTBIO MepHoia NPHPaOOTKH SIBNASETCS B3aHMO-
3aBHCMMOCTb NpHpalleHHs1 H3HOca OT BpeMeHU. B 30-
He II mepoxoBaTtocTh cTabUIM3UPYETCs HA HEKOTOPOM
onpenejeHHoM ypoBHe. TakuM o6pa3oM, nmepuoia MpH-
pabOTKH XapakKTepu3yeTrcsl MNPOAOJKUTEJBHOCTBIO Tie-
pexoga OT TEXHOJIOTMYECKOH LIEPOXOBATOCTH K 3IKC-
miyaTalioHHOH. AGCOJMIOTHOE 3HayeHHe TeMna H3HOCa
BO BCeX 30HaX 3aBHCHT OT YCJOBHH paboTHI mapel Tpe-
HHSI U MaTepuajia NOBEPXHOCTEell TPYMIMXCHA AeTaJeil.

H. B. 3amoabckuii mokassiBaa [2], uto mepuonm mpu-
paGOTKW JeTaJjiell NBUTaTeJsl MPOAOJKAETCA IeCATKU
qacoB. B cBsisu ¢ stum BenuuuHa f, =DE (puc. 1) co-
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CTaBJISieT, KaK NPaBHJIO, MeHee OJHOr0 MpPOLEHTa MoJ-
Horo pecypca Jeraneil. [loaToMy nmpu olleHKe HX CpOKa
cayk6bl C JOCTATOUHOH ISl IPAKTHKH TOUHOCTBIO Bpe-

MeHeM {,MOXHO NnpeHebpeub.
Hatoc ; /[m
A

A /|

Lomx Bpena

Puc. 1. KpuBas H3HOoca pneTaJiu.

B TakoMm cnyyae 3aKOHOMepPHOCTb M3HOCa i-H JeTa-
JIU MOXHO NMpPeIACTaBUTh B Buae npssMoil (nuHusa DC Ha
puc. 1), xapakrepu3yioleiicss ypaBHeHHEeM
u; (t) = a;+ by, (1)
rae u;(f) — BennurHa M3HOCA 3a BpeMs f, MK;
a, = const— HavyaJbHBIH H3HOC (BE€JHMYHHA
OD), Mk;
b, = const — remn u3Hoca, Mk/1000 u.
PaccMoTpyM BBIOGOPKY ONMHAKOBBIX TPYIIUXCS [Je-
Tajledl rpynnbl au3eseii ofHo# Mapku (puc. 2). Ecau
NPUHSATH, UYTO (HAKTOPHI, BAUAIOLINE Ha NPOIecC U3HOCa
paccMaTpuBaeMbIX JeTaJliell, He 3aBUCAT APYr OT APY-
ra, a b, npencrasaser co6ofi CyMMy CKOPOCTEH H3-
HOCa, 06YCJIOBJIEHHBIX KaxXJAbIM (haKTOpPOM, TO COIJac-
HO IIEHTPaJibHOH NpelesbHON TeopeMe [3] pacnpenede-
HUe b, OGylerT NOJUMHATHCS HOPMAJbHOMY 3aKOHY.

np
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'ST t

tt)mx )

2. Peanusauus M3Hoca JeraJeH
penpe3eHTATHBHOI BbIOOPKH.

Puc.

HaanIbeIﬁ H3HOC OIl€HHUBAETCA HepaBeHCTBOM
a[ < ai + uin + hi’r - hi:-n (2)

rie o;— pa3HoCcTb MexAy (aKTHUECKUM pa3MepoM
{-il JeTaJd W NPHHATHIM HayaJOM OTCYeTa
(3a Havaso oTcuera OOBIYHO NPHHHUMAETCS
CyMMa 4epTeXXHOro pasMepa u NMOJIOBHHHI IO-
Jil 10TMyCKa);
U;; —U3HOC i-ii JeTaju 3a MNepuOL NpUpPabOTKHU
(nunus AE Ha puc. 1);
hiv, h;— TexHoJOrHUecKas M 3KCIUIyaTallMOHHAs IlIe-
pPOXOBaTOCTh.

H3Hoc i-ii neranu 3a mepuoj npupabOTKH Cjegyer
HOPMaJIbHOMY pacrnpelleJleHHIO 10 TeM K€ IPHYMHaM,
yto 1 b. Kak nokasasu MHOTOUHCJIEHHBIE HCCJIEN0Ba-
HMsI, OTKJIOHEHHs1 pa3MepoB IO MOJIO JAOMYCKOB TaKiKe
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MOAUHHAIOTCA HOPMaJIbHOMY 3aKOHY pacnpeneenus [4].
ITO 3HAyMT, YTO HayaJbHBbI H3HOC TPYMIBI JAeTaJel
pacnpefiesien HopMajbHO. TakuM 06pa3oM, MOCKOJBKY
B ypaBHeHnu (1) a; u b; pacnpegfeneHbl HOpMAJbHO,
BeJIMUMHBI H3HOCa u; (f) TakXe HMMEIT HOpPMaJbHOe
pacnpefiejleHHe C MaTeMaTHUECKHM OXHJIaHHEeM

Miu, ()} = M{a,} + M{b} ¢t (3)
H Jucrnepcuen
D{u;(t)} = D{a;} + D {b} t*. (4)

JToll MoAenH, Kak cjenyet u3 paborhl [5], cooTBer-
CTByeT pacrnpenesieHue BepHiuteiina

t—=k
P(t)=1— (D[W] (5)
C mapameTpamu
m= D& Dig k=unp_M{al} ’
M2 (b} ° M2 (b} > M {b;}
rne P(t) —BeposiTHocTh 6€30TKa3HOH paBoOTH [e-
TaJu;

Upp — NPefleJIbHO JONYCTHMAasi BeJHYMHA H3HO-

ca, JMOCTUXKeHHEe KOTOPOH NPHHUMAETCs
3a OTKas.
HacrtoTa 0TKa30B NIpPU 3TOM ONpelesieTcs ypaBHe-
HUEM
(t—k)®

(me2 4 ny’» '

fit) = —=e (6)
Vo=

M3 ypaBHeHus (6) BuIHO, UTO rpadMK 4acTOTHl OT-
Ka30B HMeeT NPaBOCTOPOHHIOI AaCHMMETPHIO. DTO CO-
rJlacyeTcsl C pe3yJbTaTaMH HCCIELOBAHHS THCTOTPaMM
pacnpefiesleHHst 4aCTOT CKOPOCTel HM3HOCa AeTaljiedl Ou-
3eseii, nposBegennoro JIMNBTowMm [6].

Cxema pacuera XapaKTePUCTHK HaJeXHOCTH Jle€Ta-
Jiell Ha OCHOBaHWM JaHHBIX 00 M3HOCOBBIX OTKa3aX 3a-
KJIIOUaeTCs B CJeAYIOLIEM.

Jnst Toro, 4yTo6H HCKJIOYUTD BJHMsIHHE 30HHI I, cko-
pocTb M3HOCA i-i AeTanu ClelyeT ONpPENeNsATh IO ypaB-
HEeHHIO

Ugi — g
b= tay—ty’ (7)
IpUyeM MOMEHT IepBoro 3amepa fy; (puc. 3) HoJXKeH
COOTBETCTBOBAaTb OKOHUAHHIO MepHOAa MNPHPabOTKH
(o6b1uHO mpuHHMalOT £y;> 300 + 500 u).
BpeMsi oTkaza mnporHO3UpyeTcsl MO YpaBHEHHIO
BUJa
Unp — Uy

tomi = _T + t2[' (8)

V3 ypaBuenuii (1), (7) u (8) omnpenenserca Ha-
YaJIbHBIH U3HOC:

a[ - unp h— bilOTKl'

Ilanee mpoBepsieTcsi NPHHALJIEXKHOCTh CTaTUCTHYE-
CKMX JaHHBIX OJHOHN TreHepaJbHOH COBOKYIMHOCTH H C
MOMOLIBIO U3BECTHHIX KpHUTepueB [7] oTceMBalOTCA BhI-
Jensiionuecs HabJOdeHus.

3ateM no ypaBHeHHIO (D) pacCuMTHIBalOTCA Iapa-
MeTpbl pacnpefieieHus1 DBepHiuTeliHa W BePOSITHOCTDb
6e30TKa3HOH paboThl M NMPOBOJAUTCS NPOBEPKa OTJIHYHUS
TEOPETHUECKOI0 U 3MIHPHYECKOTO pacrnpenesieHuil.

Pacuer nmapamerpoB pacnpefefieHusi npu GOJbILIOM
yucae CTAaTHUCTHUYECKHUX [JAaHHBIX 0e3 HCIOJb30BaHHUs
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9BM BecbMa sarpyruutenen. [lockosbky Anas mpak-
THKH 4acTO HeT HEOGXONMMOCTH B MNOJYYeHHH TOYHBIX
napaMeTpoB pacnpejefieHusl, le1eco06pasHO NpHUMe-
HUTb JJIS1 UX OLEHKH MeTOJ PasfeNsiouluX pa3CHeHud.

u

Unp

Uz,

g,

Puc. 3. K onpenenenno
BpeMeHH O0TKa3a H3Hallu-
BaWUMXCA AeTaJield.

7
L

t'u, ch L{jrﬂk’

Jns storo BuiOupaetrcsa Bpems I1<To<T3 u moa-
CUUTHIBAIOTCA 3SMIHPHUECKHEe BePOSITHOCTH OTKAas3OB
Q(T1), Q(T2) u Q(T3). Ilo tabauunam oGpatHoil PyHK-
1uy Jlanjaca HaXoJATCA BeJHYHHBI

by =9 [Q(TY)]; $2=0[Q(TR)]; ¢s=1 [Q(T3)].

Ecnu o6o3nHauuth m/n=x, 10 x onpeneasieTcss Kak
MOJIOXHUTEJbHBI KOPeHb NOJHOTO KBaJpaTHOTO ypaBb-
HEHHS 4epe3 BeJUUHHH Py, Po, Ps, 11, To, T3. Torma
napameTpel pacnpejeseHus:

_ BB (T )Y —an (prE )

k
b (xT3+ 1) — b (x72 4 1)

(Ty — k)3
n= . —
(fo—i-l)qu’ m nx.

Ha puc. 4 B KayecTBe npuMepa npejacraBieHbl Xa-
PaKTepUCTHKH Ha[E€XHOCTH BTYJOK PabOuYMX IHJIHH-
ApoB nsuratesieil 6425/34, ycraHoBJIeHHBIX Ha 60Jb-
IUHX MOPO3WJbHBHIX PHIGOJIOBHBIX Tpayjepax THIa

P(t)
T f(t)
09 0,009
\ 0_.90/!05Hb18 -
07 | 000sHa yerus : 0,007
— e = ]
/ ——— -2
05 / —_ 30005
/ \
03 0,003
/ ‘\\\\
a7 0,001

0 20 40 60 80 700

Puc. 4. XapakTepuCTHKH HaJieXKHOCTH LMJIHH-
APOBBLIX BTYJOK ABHratesas 64Y 25/34.

I — teopeTHYecKasi BepPOSITHOCTb 6e30TKa3HO#l paGo-
TLl; 2 — 5MIHpHYECKasi BepPOATHOCTbL Ge30TKa3HOH
pa6GoThl; 3 — yacToTa OTKA30B.

«MaskoBcKuil». ITH XapakTepUCTHKH PacCUMTAHH Ha
oCHOBaHuH oOMepoB 366 uuauHApoB (61 HABHraTtess).
[Tapamerpnl pacnpenenenus k=53,8; m=0,125;n=110
HaiileHHl METOJIOM pasfefIOIHUX pasGueHuil npu T =
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=32,0; T2=056,0; T5=96,0 Thic. u. Makcumasbtoe OT-
KJIOHEeHHE SMIHMPHUECKOH H TeOpPEeTHUECKOH BEPOSATHO-
ctedl 6e30TKa3Hoi pabotwl coctaBujo 0,05 (nmpu i=
=90 TthiC. u). B palioHe Mol f(f) 3TO OTKJIOHEHHE He
npesuiaer 0,01 =+ 0,03. Takass TouHOCTH BHOJIHE NpPH-
eMJieMa JJIisl [PaKTHYeCKOro HCIOJb30BaHUSI pPacyer-
HBIX XapaKTepPUCTHK HaJleKHOCTH.

3HaHHe 3aKOHa pachpeliesieHHss H3HOCOBHIX OTKa-
30B JieTaJsiell NMO3BOJIseT Ha OCHOBAHMH PaCyeTHHIX Xa-
PaKkTepHCTHK HaleXHOCTH OLeHUBAThb NOTPeGHOCTH B
3anacHBIX 4acTdaX JJi HOPMAJIbHOHM 3KCIJIyaTalHuH H
peMoHTa aBHratens [7], onpenensTb cCpoku npoduiIak-
THUECKHX OCMOTPOB, HCCJIElOBaTh BJHSIHHE 3KCIJIyaTa-
LHOHHBIX M KOHCTPYKTUBHHIX (aKTOpPOB, a TaKxke
CBOMCTB MaTepuajla TPYLIUXCA AeTasell Ha UX H3HOCO-
CTOMKOCTbL (IJIS1 3TOTO JOCTAaTOYHO PacCUMTaTh Xapak-
TEPUCTHKH HaJeXHOCTH JeTallell Mo MaTepuajlaM Ha-
OGMIONeHUH pa3HbIX Cepui, OTJHYAIOU[UXCS BO3JeH-
CTBHEM HcCclefyeMoro ¢aktopa, H CpaBHHTh HX C IIO-
Molublo Kputepust umepa [8]).

3HauHTeNbHBle TPYLHOCTH BCTPEUYAKOTCA NPH HOP-
MHPOBaHHH CPOKa CJNYyXOH 0a30BHIX AeTajied, a Clelio-
BaTeJbHO, MEXKPEMOHTHBHIX NEPHOIOB JBHraTeJs.

Cpennee BpeMs O6e3oTka3Hoéi pabGorhl (HauGoJiee
npueMJieMasi Ha NepPBHIH B3TJAL XapaKTePHUCTHKA) NPH
pacnpejesieHHH C NIPaBOCTOPOHHe}i aCUMMeTpPUEH Haer,
N0-BUAHMOMY, 3aBBIlIeHHHI HOPMATHBHBIH CPOK CJYy-
KOH JeTaseli 10 3aMeHBl WU peMoHTa. boJjee 1eneco-
0Opa3HbIM NpeACTaBJseTC HOPMHUPOBaHHE 3TOTO CPO-
Ka 10 MOJaJbHOMY 3HAueHHIO 4YacTOTH 0TKa30B. [lo
obmemy npasuay f(f) =max npu f(¢) =0. Ha ocnoBa-
HUH ypaBHeHUs (6)

(£—k)?

m (m? 4 n)2 — (kmt + nY(t— k) ,~gmpyn

V 2 (mt2 + n)'a

F ()=

OTKyJa IoJjlyuaeM ypaBHeHHe 4- cTemeHH, paspeLliu-
MO€e B pajuKaJjax

m (mt*+ n)?2 — (kmt 4 n)2 (¢t —k)=0. 9)

PeuminB ypaBHeHue (9) oTHOCHTeJbHO £, HaXOIHUM
MCKOMBI HODMAaTHBHBIH CPOK CJyKOBI JeTanu O 3a-
MEHHI,
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NPODGUNUPOBAHUE BUHTOBLIX NIOMATOK
CYAOBbIX TYPBHH

3. . BOYAPOBA, P. H. AJIEKCEEBA,
B. K. OKOJIOB

YIK 621.125-226.41

Co3aHHe BHICOKO3KOHOMHUYHOH MPOTOYHOH 4YacCTH
TypOHHBI OCHOBbIBAETCA Ha pe3yJibTaTaX KOMIVIEKCHBIX
HccaeloBaHUN as3pOJMHAMUUECKUX H BHOPOINPOYHOCT-
HBIX XapaKTePHCTHK 3J1eMeHTOB obJsonaThiBanus. B ps-
Je CJayJaeB MOXHO COXPaHHTb JIOCTAaTOYHO BBHICOKYIO
SKOHOMHYHOCTh IPOTOYHOH 4YacTH TypPOHHBI Ha 4acCTHY-
HBIX Harpy3kKax TOJbKO 3a cueT 6oJiee palHOHaJbHOTO
npo¢uaupoOBaHUs BUHTOBBIX JIONMATOK.

Ananua pe3yabTaToB 3KCIepPHMeHTaJbHBIX HCCJIe-
JIOBAHHH TOKAa3blBaeT, YTO K.II. JI. PelIeTOK MNpoduiel
JIONIaTOK 3aBHCHT OT psAfa (akTopos, B TOM YHCJE OT
yrsia HaGeraHus motoka (puc. 1).

OcyiiecTBlIeHHe Ha pexHMe MOJHOH Harpy3ku OT-
PUUATEJNbHBIX YTJOB aTakKH NPUBOAUT K yMEHBbILICHHIO
NOJIOXKHUTENbHBIX YIJIOB aTakH Ha peXHMax 4YacTuy-
HBIX HArpy30K CO CHH2KeHHOH 4aCTOTOH BpallleHHs Typ-
GUHBI, UTO yMeHbIllaeT IOTePH Ha 3THX Harpyskax.
Kpome Toro, npoduaupoBaHue pabouMx JONATOK ¢
VBEeJHUEHHBIMH OTPHUATeJIbHBIMH yIJIaMH aTakH B
BePXHHMX CEUEHHsIX IOBHILIAET HX XKECTKOCTb U YINPo-
[laeT TeXHOJIOTHIO H3TOTOBJIEHHS, YBEJHYHBAET IPOY-

o
1t=0,6
2.2=07 & —— npoguns
+E=038
43}135t=10 — — — npoguns IT
6.5=12
78=08
8 =10 "—-ﬂpoww/bml
§t=11 "— 4
' | L)
|3 ’
0z -
\ =
X
A
\
0)1— }\
J &
7 | L&
N
—R
o 50 110 Bn,2pad.
+i 0 -1 +10 -1 +i 0 -1

Puc. 1. 3aBucMMOCTb TNOTEPb 3HEPIrHH OT yrja Habera-
Hug notoka f,,npu Mx=0,3.

CynocTpoenne Ne 5

HOCTb ceteHusi JIONATKH B Mecre Kpeiljlenusi femndep-
HBIX U CBSISHBIX IPOBOJIOK H obJjieryaetr UX yCTaHOBKY
BCJIeJICTBHE YBeJHUEHHsI KPHBH3HB NMPOQUJISA JONATKH.

BbiGop ONTHMAJbHOH BEJHYMHB OTPHLATEJ]BHOTO
yrila npu OOGTeKaHHH CeUYeHHsl JIONATKH Ha HOMHHAJb-
HOM pexHMe HeoGXOAHMO NPOBOJMTH C YUeTOM H3Me-
HeHHsl yIjla BXoJa B 3aBUCHMOCTH OT 4YaCTOTH Bpa-
IIeHHS.

2) oy, 2pad - B1,2pad 5)
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110 Y\ / 1/
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Puc. 2. U3MeHeHne yrioB HaberaHusi NOTOKa O.o, M [, MpH

M3MEHEHHH OTHOCHTEJbHOH YacCTOThI BpauleHHa n:

Q — HanpaBJaqIana Jonatka

I — kopHeBoe ceuenue (cratop) 0,0l; Il — ceyenne 0,25[; III — cpen-
Hee ceuenHe 0,50, IV — ceuenme 0,750; V — BepxHee ceyenHe (poTOp)

,0 ’
6 — pabGouas Jonarka

I — kopHeBoe ceueHHe (potop) 0,0l; Il — ceuenne 0,25l; III — cpennee
ceuenue 0,5I; IV —ceuenne 0,750/; V — BepxHee ceueHHe (cTaTop)
1,0l; I — pnuHa JIomaTKH.

Ha puc. 2 nokazaHa 3aBHCHMOCTb U3MEHEHHS yrJa
HaGeraHus IOTOKa napa o,, U {;, OT OTHOCHTEJBHOTO
HM3MeHeHHS] 4aCTOThl BpalueHHs] TypOHMHBI NPH Pas3Jjiny-
HBIX Harpyskax. M3 rpaduka BumHO, 4TO HauboJsblIee
a0CoJIIOTHOE M3MeHeHHe YIJIOB HaTeKaHHsl NOoTOKa Ha-
6aofaeTcsl B BEPXHHX ceueHMSX paboyMx JIOMaToK.
Takum o6pa3om, AJs 3THX CeUeHHH BeJHUHMHA OTpHIA-
TeJIbHOTO yIJla aTakKd Ha pexHMe IOJHOH Harpysku
JloJIkHAa OHITH 3HAauHTeJbHO OOJblleH, ueM JJisi KOpHe-
BbIX CeUeHHH.

Jlass  BceX cCceueHMH HampaBJAIOLIMX  JIONMATOK
(puc. 2,a) u3MeHeHHe yIJla HaTeKaHHs 0y, OT 4Ya-
CTOTHl BpallleHHs 3aBHCHUT He TaK CYyIIEeCTBEHHO, KaK
nas pabouux Jonatox. [Ipuuem 5To H3MeHEHHe INPH-
MepHO OJJMHAaKOBO MO BCell AJjuHe jonaTku. Mcxons us
3TOro, 1eJecooOpasHo BHINOJHATL HanpasJsioLIHe JO-
NaTKH C MOCTOSIHHBIM MO BCeH JJIMHe reOMeTPHUECKHM
yIJOM BXOJa.

Crnoco6 H3roTOBJEHUS] HampaBJIAIOUIUX JIONAaTOK,
MPUHATHH B CyLOBOM TypOocTpoeHHH (KOcoe ¢pese-
poBaHHe C NOBOPOTOM 3aroTOBKH), He oOemeuuBaeTr
noJiyueHus1 TpeOyIOLNXCs 3HaYeHU BXOJHBIX YIJIOB Ci
Mo BceM ceueHHsIM. B cBfi3n ¢ 3THM, B BepXHeH 4acCTi
HanpaBJsoOLlell JONMAaTKN HaTeKaHHe MOTOKa, NaxKe B
pexHMe MOJHOTO XojAa TyPOHHBI, MPOMCXOAHUT C TOJIO-
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KUTEeJbHBIMU yrjlaMM aTaki, yBeJHYHBalOLMMHUCA IO
Mepe CHHXXeHHMSl yacToThl BpauieHus. [lostomy nJsa
yMeHbIIeHHST MOJIOXKUTEJbHBIX YIJIOB aTakd B BepxHeH
YaCTH HalpasJsiollell JonaTku 1ejgecoobpasHo npH ee
pa3paboTKe OONYCKaTh 3HAUUTEJbHble OTPHIATEJbHHIEC
yIJbl aTakd B KOpHeBoM ceueHuu. [1pu npodunupona-
HHHM BHHTOBBIX JIONATOK M, B YACTHOCTH, B MPOLECCE BHI-
6opa YyIJIOB aTakd TakKe HeOOXOAMMO YUHUTHIBAThb
BJIHSIHHE SKOHOMHUHOCTH OTHeJIbHOTO CeUeHHUs JIONaTKH
Ha CyMMapHblii K.I.A. ctyneHu. CleayeT OTMETHTBD,
YTO Ha 3KOHOMHUYHOCTB CTylleHH 00JIblloe BJAHsHUE OKa-
3bIBAlOT BepXxHHe ceueHHs1 pabOyUX U KOpHeBHe ceue-
HHSl HanpaBJAOIIKX JOMaTOK.

Bri6op BesqHUMHBI OTPULIATENBHOTO Yrja aTaku AJis
KaKJIOro CeueHHs NPH HOMHHAJbHOM pexXHMe 5KCIIya-
TalMd JNoJkeH obecrieunBaTh MOJyUeHHe ONTHMAaJIbHOI
3KOHOMHUYECKON XapaKTePUCTHKHU CTyNeHU B 3aJaHHOM
Axana3oHe Harpy3oK € yueToM H3MeHeHHSs] CyMMapHBIX
noTepb B 3aBUCHUMOCTH OT YIJIOB aTaku AJIs CeueHHH,
CTeNeHH PeaKTHBHOCTH, OTHOCHTEJbHOTO pacxoia U u3-
MeHeHHS YIJIOB BXOJa MOTOKA.

JIJ1s aHAJMHUTHUYECKOro yueTa yKasaHHHIX (akTopoB
OBLJIM COCTaBJIeHBl NpOorpaMMa H aJIrOpHTM pacueta
MHTErpajbHbIX XapaKTepPUCTHK BUHTOBOHN CTYNIeHH IPH-
MeHHTeJbHO K DLIBM Munck-22. B nponecce pacuera
onpelesAOTCS NMapaMeTpbl Napa B MeXXBeHeyuHOM 3a-
30pe CTymneHH, yrJbl HaTeKaHUsl NOTOKA Ha JIONAaTKy,
pacxonawl napa, usrubammre yCHJIUs OT ero AeHCTBHS,
MOLIHOCTDb W K. . JI. IO CeUeHHUsIM, a Takxe HHTerpajb-
HbBle XapaKTePUCTHKH CTyneHH (B 3aBUCHMOCTH OT IIO-
Tepb 3HEPTrUU B CeUeHHUsX CTyINeHH). BenuunHa morepsb
3aBUCHT OT YIJIOB HaTeKaHUSl NOTOKAa U TFeOMETPHH pe-
LIeTOK NpPH 3aJaHHBIX PEeXHUMHBLIX XapaKTepHUCTHKaX.

BenuyuHbl CyMMapHBIX MOTEPb 3SHEPTHH B ceye-
HHAX CTYNEHH B aJTOPUTME ONPENeNSAIOTCA MO pe3yJb-
TaTaM CTaTHUYECKHUX NMPOJYBOK pelleTOK Npoduiel Jiu-
60 aHaJUTHYeCKUM IyTeM. B KauecTBe HCXOIHOTO
ypaBHeHHS1 H3MeHEeHH S TapaMeTPOB MO BHICOTe CTyNeHU
MPUHSATO CcleAylolllee H3BeCTHOoe IAu(depeHnnanspHoe
ypaBHeHUe,! mOJyueHHOE M3 COBMECTHOTO peLIeHHus
YIIPOLIEHHOTO ypaBHEHUS paJuajbHOTO paBHOBeCHSl U
ypaBHeHHs1 SHEPTHH:

Sk
dh 4
'_a:[ '," Qhaxr .*1

— haxr %2 cos2ay —0
d i} — $2hayr r

HN3o3HTpONHUECKUH TemJjonepenaj, yAeJbHbIH O0b-
€M U JaBJleHHe Iapa ONnpelelsIIOTCA NO ypaBHeHHAM
MOJeJIH peajibHOTO Mapa, NojJydyeHHeIM U3 auddepeH-
IIHAJbHOrO COOTHOLIEHHS MeXAy JAaBJeHHeM, ylelb-
HEIM 00beMOM M 3HTAaJbIHeH:

d,(PV) = %

d,i.

PesysnbpraThl HcnbiTaHus TypOo3y6uatoro arperarta
(T3A), cipoeKTHPOBAHHOTO CO 3HAUHUTEJbHBIMH YIJa-
MH aTakd B BEPXHHX CEUeHHUSIX BUHTOBHIX pabouux Jio-
natok, cpabarbiBatomix 70% ot Tensonmepemama Ha
TypOHHYy, MOKa3aJiy, UTO 3TOT arperat HMeeT BBLICOKHII
K.I. . Ha pexHMe IOJHOH HarpyskH, He3HAUHTeJbHO
MOHMKAIOLIUHCH Ha peXHMax yMeHbIlIeHHBIX YacTOT

l'Ny6enko-Ily6un JI. A, Coboanes C. II,
[Tosnaxupen B. ®. TensoBoii pacuer H aHaNIH3 3aKOHOB
3aKpYTKH JIONATOK INOCJEeJHHX CTYNeHeH MOINHBIX NapoBHX TYp-
O6uH. «DJHepromalIHHOCTpoeHHe», 1962, Ne 10.
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Bpatenus (puc. 3,a). OTHocuteapHoe CHHXKeHHE

K. I. . Ha pexume n=0,6 cocraBaser Bcero 5%.dko-
HOMHYECKHE XapaKTepPHCTUKH OJHOTHIHBIX arperartos,
CIPOEKTHPOBaHHLIX 0e3 yueTa IpefjaraeMoro crnocoba
npoHIMPOBAHUSA JIONATOK, OKa3aJuCh 3HAUYHTEJbHO
HHMXKe BO BCEM JHanas3oHe Harpysok, ueM Ha puc. 3, a.
M3MeHeHHe yrJOB aTakH NOTOKAa B 3aBHCHUMOCTH OT
OTHOCHTEJIbHOH YaCTOTHl BpallleHHs TYpPOHHBI IJIsl OJ-
HOfI U3 CTylNeHe#l arperata NnokasaHo Ha pHC. 3, 6.

CnenyeT OTMEeTHUTb, YTO MNPOQHJIHPOBAHHE BHHTO-
BHIX paGouuX JIONATOK, H3TOTOBJISIEMBIX KOCHIM (ppese-
pOBaHHEM C NMOBOPOTOM 3arOTOBKH, NPH JIMHEHHOM H3-
MeHeHHMH WHPHHBI MPOQUIA MO HX BBICOTE MMOKa3alo,
yTO HauboJiblllee 3aTPyAHeHHe MO OOecleyeHHIo yCJo-
Bus By, —B1,<0, (rme B,; — yroan BxoZa MNOTOKa H
B;n — reomeTpuHuecKHil BXOAHOH yros npodusasa) mnpen-
CTaBJSAIOT ceueHUss Ha paccrosiHuu 0,25/, B stux ceue-

HUAX Ha pacueTHOM pexume (n=1) NOTOK HaTeKaer
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Puc. 3. UsMeHenue xapaktepuctuk T3A B 3asucu-
MOCTH OT YacTOTbl BpaleHHs:

. — 3aBHCHMOCTb  OTHOCHTeJbHOr0 3 deKkTHBHOL O

kK.n. A. T3A 1, oT u3MeHEHHSI OTHOCHTEJIbHOII Moul-

HOCTH N M OTHOCHTEJIbHOM YacTOTh! BpAUlEHHS 1

- - "]e
1 (n), rie ne = :
eHOM

K

I Me=f(N); 1l —ne

", N= npu N=n%;

n=

Nyom Nyou

111 — oTHOCHTeNBLHOE yBenuyeHHe 3G (EKTHBHOro K. il. A. HO-
BOro arperata MO CpPaBHCHHIO C paHee BhLINOJHUCHHLIM

A = f(n);
0 — n3MeHeHHe YrJoB AaTaKH [ B 3aBHCHMOCTH OT

OTHOCHTEJIbHOH 4YacTOThI BpallcHHA f B CEYEHUAX
JIONIATKH.
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¢ NOJIOXKUTENbHBIMU yrJlaMH aTakd, H OtHMM U3 CIoCo-
GOB HX YMEHbIIEHUS] MOXKeT CJYXHTb yBEJHUYEHHe IIH-
pHHBI TIPpOQHJA 32 CYeT ero BXOJHOH YacTH, YTO MpH-
BeJeT K yMeHbLIeHHIO yriaa Bxoma Bi,. Ilpu stom
BXOAHAas KPOMKa MO MOHTa)KHOH LIMPHHe JoMaTKH I0-
Jayyaer u3jgom Ha Beicote ~ 0,3l. IIpumeneHne ykasaH-
Horo crnoco6a npoQuaupoBaHUs HHXKHeH YacTH Jomar-
Kd faeT 6oJbiofi 3¢G(eKT mpH HCNOJb30BaHHH OLHOMH
BHHTOBO#I JIONATKH B TpyIIe CTyNeHerl.

HM3MmeHeHHe WHMPHHBL NPOQHIA JONATKU CO CTOPO-
Hbl BXOJHOfi KDOMKH CKa3blBaeTcsl MOJIOXKHTEJIbHO H Ha
ee MPOYHOCTHBIX XapaKTePUCTHKaX, IOCKOJbKY HMEHHO
B 3TOH YaCTH JionmaTok oOblYHO Habmarogaercss HanGOJb-
uree HanpsikeHue u3ru6Ga oT UeHTPOOEKHHIX CHJ. YBe-

PACYET OKTABHbIX YPOBHEH LUYMA
HA BCACbIBAHMH LLEEHTPOBEXXHbIX
BEHTHNATOPOB

H. &. EFTOPOB, C. A. HOBO)KHJIOB

YIOK 534.84.001.24:621.635

[Tpu BHIMOJHEHHH aKyCTHYECKOTO pacuera CyJOBBIX
cUCTeM BeHTHJISILMHM M KOHIMLHOHHUPOBaHHMA BO31yXa B
KauecTBe HCXOMHHIX NaHHBIX TNPHHHMAIOTCS OKTaBHBIE
YPOBHH LIyMa Ha BCACHIBAaHHH BEHTHJATOPOB, paboTa-
IOLMX Ha HOMHHAJBbHBIX 10 Harpyske pexumax.

H3BecTHBle 10 HACTOSILIETO BpeMEHH pacyeTHBIE 3a-
BHCHUMOCTH JJIs1 Onpe/iesieHUsl ypoBHel IIyMa BeHTHJISA-
topoB [1]—[4] He MoryT OHITb MCIOJb30OBAHBI MPHU aKY-
CTHYECKOM pacyeTe CYHOBBIX CHCTEM BEHTHJSILUHH H
KOHIHIMOHHPOBaHHsI BO3JlyXa BBHAY TOrO, YTO OHH
yCTaHaBJUBAIOT CBA3b TOJbKO MeXJy OOLIMM ypOBHEM
a3pOJMHAMHUECKOTO IIyMa BEHTHJATOPOB, HX MNPOH3-
BOMUTEJIbHOCTBIO M TOJHBIM JaBjeHHeM, B TO BpeMsi
KaK HeoOXOIHMO 3HAThb OKTaBHHIE YPOBHH LIyMma.

[TpuBenennsie B pabore [3] 3aBHCHMOCTH ompe-
eS0T M4KCHMaJbHO BO3MOKHBIE 3HAUeHHs OKTaB-
HBHIX YpPOBHeH IIyMa Ha BCaCBHIBAHHH LEHTPOOEKHBIX
BEHTHJSTOPOB, M03TOMY HCIOJb30BaHHE HX B KauecCTBe
MCXOJIHBIX JaHHBIX JJIs pacuera B o6Jactd HU3KHX (63
u 125 ri)) u Beicokux (8000 ru) yacroT OyJeT mMpUBO-
IMTb B pAlle CIy4yaeB K 3aBBIILIEHHIO 0XKHIAeMBIX YPOB-
Heit myma Ha 8&—10 16. Bece 3170 MOXeT NMPUBECTH K He-
onpaBlaHHOMY 3aBBHILEHHIO Beca M raGapuToB TJIy-
muTeseil. Kpome Toro, npefieibHble 3HaUeHUs1 ypOBHeN
IIyMa Ha BCachlBAHHM BeHTHJSITOPOB YCTAHOBJIEHDI
JUIIb AJ5 ceMH (HKCHPOBaHHBIX 3HaueHH{i Mapamert-

QH
pa lg=—
AJIsI MPOMEXYTOUHBIX 3HaueHHH 3TOro napaerpa.

BBuay TOro 4to K.IL A. ] BeHTHIsATOpoB cepuu LIC
Pa3JUYHBIX THIOPa3MepoB OJIH3KH MexIy CcoGoH W
OTKJOHEHHS B MX 3HAUEHHAX NPAaKTHUECKH He CKa3sbl-
BAIOTCS Ha YPOBHSAX IIyMa BCachIBaHHs, B KayecTBe ap-
ryMedTa npu OGOOGLIEHHH 3KCINepHMEHTaJbHBIX [aH-
HBIX TIO IIYMy MOXHO NpHHHMaTh mpoussenenne QH
(rme Q — MpOHM3BOAUTENBHOCTh BeHTHJATOpa, M3/4,
H — nonHoe pasJjenue, Krc/m?).

, UTO 3aTpylHseT ompefeseHHe YypPOBHeH

CypocTpoenmne Ne 5

JinueHHe e MHUPUHB! JIONATKH B 5TOM MecTe roBHilaer
ee NMPOYHOCTb.

Takum o6pasom, npoduaupys BUHTOBHIE JIONATKH C
1leJbI0 YCTAHOBJIEHHS] Ha HOMHMHAJLHOM pexume JJIs
KaXJIOT0 CeueHHUs] COOTBETCTBYIOLIErO0 OTPHULIATEbHOTO
yrjla aTakd, NpakTHyeCKn Oe3 3aMeTHOTO YXYAUICHHS
HX 5KOHOMHYHOCTH Ha HOMHHAJIbHOM pexKHMe, MOXKHO
MOJYUUTb Ha pexHUMax MaJblX YacTOT BpalleHHs H
Harpy3oK BBICOKYIO 3KOHOMHYHOCTb CTyINeHH.

B cBfI3H ¢ TeM UYTO Yy CYHLOBBHIX TypOHH CTyIeEHH C
BHHTOBBIMH JIONATKaMH OOBIYHO CpabaTHIBAIOT 3HAYM-
TeJIbHYI0 YacThb pacrojliaraeMoro TtemJjonepenana, onu-
caHHoe npoduJUpOBaHHe JIOMATOK MOXET OaTb Cylie-
CTBEHHBII 3((eKT.

[lokazanHble Ha pUCYHKe TpaUKHd 3aBHCHMOCTH
ypoBHeH 1lIyMa ot napamerpa QFH, nosyueHHbe B pe-
ayabrate 0060OLIeHHS JaHHBIX No 38 THIOpa3Mepam

BEHTUJIATOPOB, IOKAa3bIBAIOT, YTO OKTAaBHbBIE YPOBHH
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OkTaBHbIe YPOBHH IIyMa CYAOBBIX LEHTPOOEKHLIX BEHTHJATOPOB
cepun LLC Ha BcaceiBaHuu Ha paccTosinvu 0,5 M oT BcachBalo-
ulero maTpy6ka B 3aBMCHMMOCTH oT mapamerpa Q.

(Lludpsl B JNeBOM BepXHeM Yriy rpadHKOB — CpeHereoMeTpHUECKHe uya-
CTOTHI OKTAaBHBIX [10JIOC).
OCpeJIHeHHLIe 3HAYeHHs1 YpPOBHeH IIyMa; ——— —— rpaHMLbl
pa3bpoca 3KCIEpHMEHTANbHBIX AAaHHBIX [JIs1 BEHTHJASTOPOB pa3JjHYHBIX TH-
mopasMepoB; 3HAYCHHS YpOBHell MyMa AJsl OT/EJbHBIX BEHTH-
JSTOPOB.

IIyMa Ha BcacblBaHHM CBsI3aHBl ¢ mnapamerpom QH
oaHo3HauHo. OTKJOHeHHe YPOBHel LIymMa OT CpelHero
3HaueHHs IPH 3TOM B OCHOBHOM He mpeBbiliaeT *5 16,
npu u3MeHeHuun napaMerpa QH B mpepmenax 3-10%—
107 krc - M/u.



CyloBbI€ 3HEepreTHYecKie YCTaHOBKHM

3Havenusn BeJuuuH L U n

CpellRHe 4acTOTbl OKTABHBLIX MOJOC, TIL
O603naye- P

HHE

63 125 250 500 1000 2000 | 4000 | 8000

L, no6 60 60 62 63 | 63 60 | 55 | 47
n 10 1261 13 14 14 1451 15 | 155

Ha ocHoBanum naHHBIX, mpeAcTaBJeHHBIX Ha pPH-
CYHKe, IpeJjlaraercs cjeiyiouias 3MIupuYeckass 3a-
BUCHMOCTh JIJISl pacuetra OKTaBHBIX ypoBHed Ly, (n06)
IUyMa Ha BCaChiBaHHH CYJOBBIX BEHTHJSATOPOB B TOY-
Ke, OTCTOALEeH OT LieHTPa BO3AYXONPHEMHOro OTBep-
ctus Ha 0,0 M W pacnosiokeHHOH moj yriom 45° Kk
OCH BcachlBawllero narpyoka:

LBC=L+n1g%,

BAWAHHE MECTHOI0 CONPOTHBNEHUA
3A PABO4YMMH NONATKAMH HA HX
JODEKTUBHOCTD

A. A. MOHCEEB, A. M. TOIlYHOB,
B. JI. MAPKOB

YK 621.125-226.2

Ilpu HeKOTOpHIX BapHaHTaX KOHCTPYKTHBHOIO BBINIOJIHEHHS
BBIXOJIHOH TPacchl CyJOBBIX TypOUH (OLHOCTOPOHHHH IOJBOJ mapa
K THI u T3X)! nns cokpalueHus JJIHHBI arperaTa MoxeT NHOTpe-
GoBaTbcsi pa3MelleHHe TPyOwl mojaBoja napa K T3X BOJH3H BHI-
XOIHEIX KPOMOK pabouux Jonatok noctenHeli crynmenn TH]I.
OnHako 3TO NpUBeeT K CHHUXKEHHIO K.I. J. INOCJAelHeH CTYNEeHH
H NMOSABJEHHIO BUOPAllHOHHOTO MMIIYJIbCa B HanpaBJE€HHH BBEpX MO
noroky. Hapmexublfi pacyer sToro BJIHSIHHSI NPH CJOXHBIX YCJIO-
BUAX OOTeKaHHsi 3a NOCJIELHEH CTYNEHBIO 3aTPYIHHUTEJIEH, IO3TO-
My 37ech HeOOXONHMBI 3KCIlepHMEHTaJIbHble HCCJIeJOBaHHS.

87

@330

A 71 ' - j

Puc. 1. 3kcnepuMeHTaJbHas yCcTaHOBKA.

' Dr. Ingvar Jung. Hosas kxomnaktHas napoTypOuH-
nasa ycranoBka ¢upMmel Cragp-HaBane. Marine Engineer and
Naval Architect, XI, 1963.

5 Cynocrpoenne Ne 5, 1971 r.
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rae sHaueHHss L ¥ n npuHHMalTCd B COOTBETCTBHH
c TabJuieil.

IlpuBefeHHble JaHHblE MO3BOJSIIOT IO 3aJaHHOU
NPOU3BOJIUTENILHOCTH M TOJHOMY JIaBJEHHIO CYILOBHIX
IIeHTPOOEKHBIX BEHTHJSITOPOB ONPENeNATb HCXOJIHEBIE
JNaHHbIE 10 HX LIYMY.

JIUTEPATYPA

l. Antexapr M. B, Ponunckuii B. I0. HoBas ce-
pusi OOILecyZOBbIX LEeHTPOGEXKHBIX BeHTHIATOpPOB. «CynocTpoe-
Hue», 1957, Ne 8.

2. Ponuuckui B. 0. K Bompocy oneHkdH aspoiuHaMH-
YECKOro IyMa LeHTPOGEeXHBIX H OceBbIX BeHTHAATOpoB. «Cymo-
cTpoenue», 1964, Ne 3.

3. Antexkapr M. B, ®onb6epmreiin H. M. Onpe-
nenenne myma BeHTUasATOpoB. «Cynmocrpoenue», 1970, Ne 8.

4 Opnn E. jl. I'nymeHue myMa BeHTHJSIIHOHHBIX YCTa-
HoBoK. l'occtpoiiusmart, 1958.

C stoft nenpio Obl1a CIPOEKTHPOBaHA W H3rOTOBJIEHA CIe-
IHaJNbHas ycTaHoBKa (puc. 1), nmosBoJssiiollasi nepeMemiatb Tpyoy
nojBoja napa K T3X BIOJb OCH H MO OKpPYxXHOCTH. Macitab
MojenupoBaHusa ays arperata TC-3 Obla1 mpHHAT paBHBIM 1 :4,5.

a)

A—P;cp
° Yenobroie 0003HA Y EHUS :
a-d=77MM
oa-d=40mm
o-d=53mm
a4 - 1=13mm
= Y- -1=30mM
03

Puc. 2. H3MeHeHHe OTHOCHTENBHOTO MOJHOrO AABJEHHS NO OKPYXK-
HOCTH 32 CTYNEHbI0O B paHoHe TpyObi:
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HcnbiTanus npoBoAuJINCh Ha BO3AyXe NPH HaTypHBIX uHciaaX Re,
YTO JJIS JAHHBIX HCIBITAHHE HMeJIo 0coOyl neHHoctb. s mouty-
YeHHsl HCYepNBIBAKOIINX Pe3yJIbTAaTOB HCCJIe0BAJIOCh BJIHAHHE TPYO

Aii
Q0% i
\o\
0,02
——
0 002 0,04 405 0,08
d;l

HOBbIE KHUIH

ABeprsinoB B. . u pp. Cynosrie pamnosokalMOHHbIE
CTaHIMH H HX TpHMeHeHHe (cIpaBOYHOe pYKOBOjacTBO), T. III.
Nan-Bo «Cynocrpoenue», 1970, 264 c, uesa 1 p. 01 xom. Ilpu-
BeJleHbl OCHOBHBIE IIOJIOXKEHHUS, OMpPEEJIeHHSl, PACYETHBIE H HJLIIO-
CTpPaTHBHBIE MaTepHaJibl, OTHOCAILIHECS K BOMPOCAM YCTAHOBKH
paJHOJIOKALlNOHHBIX CTAHIUI Ha CyJaX, UX HCIBITAHUSIM H 3KC-
IVyaTallMH B Ppas/IMYHBIX YCJIOBHMsAX. PaccmarpuBaeTcss BJHsIHHE
KauKH CylIHa U Jpyrux (akTopoB Ha 3(¢HeKTHBHOCTb palHOJIOKa-
LHOHHOro HabuioneHHs. CrnpaBOYHOE PYKOBOACTBO PAacCYHTAHO Ha
IIHPOKHH KPYT CIELHAJIHCTOB, 3aHUMAIOIIHXCS TMPOEKTHPOBaHHEM,
NPOU3BOJICTBOM, YCTAaHOBKOH M 3KCIUlIyaTanuell CyZOBBIX pamuo-
JIOKALHOHHBIX CTaHLMH, HA IpenojaBaTesedl M CTYIEHTOB BY30B,
COOTBETCTBYIOIIUX TEXHHKYMOB.

Bap6amos &®. A Pesv6odpesepurie paboTel (H3n. 2-€,
nepepaboTaHHOE H JOONOJIHEHHOe. YuyebHoe mnocobue I HHJAH-
BHAyaNbHOA M OpuUragHON INOATOTOBKH pabouHX Ha TMPOH3BOICT-
Be). M, u3ng-Bo «Bricmias mkosa», 1969, 256 ¢, meHa 39 Ko
Onucanbl pasjHyHble BHAH pe3b6o(pesepHHIX CTAHKOB, IpHBe-
JeHbl HX TeXHHYecKHe XapaKTEepPHCTHKH, PacCMOTPEHBbl MNpPHEMBI
paboTLl Ha 5THX CTaHKaXx, JaHBl CBEJIEHHs O pexuMax o6paboTKy,
pexyllieM, KOHTPOJIbHO-H3MEPHTEIbHOM HHCTPYMEHTE H TNPHUCIO-
cobsenusix. V3noikeHa TEXHOJIOTHSI U3rOTOBJIEHHsI JieTaJieli C HA-
PYXHBIMH H BHYTPEHHUMH pe3pb6aMH. IlpuBeneHbl cBemeHus 06
OCHOBaxX TEXHOJIOTHH MeTaJJoB, JONycKax H nocaikaXx. Bo
2-e H3JlaHH€ BKJIIOYEHE CBEJICHHSl O HOBBIX pe3bOo¢pe3epHBIX aB-
tomatax KT85 u KT86.

Kuura mnpennasHayeHa B KauecTBe ydyeGHOro nocobus s
HHIHBHAYaJbHOH M OpHrajHOH IOATOTOBKH pe3b6ogpesepoBLIn-
KOB Ha IPOH3BOJICTBE.

Kypuanes E. C, TepacumoB H. A. Xonomumibiinie
ycraHnoBkH. M3n. 2-e. JI., usn-Bo «Mamunoctpoenne», 1970, 672 c,
nesa 1 p. 90 kon. PaccMoTpeHbl pa3iuuHBIE THIIBI XOJIOAHJBHBIX
YCTAHOBOK, B TOM uucsie H cynoBbiX. OcBellleHBl BOMPOCH H30-
JALHUH OXJIaXKZaeMblX MOMellleHUH, NpUBEJEHH CXEMBl XOJOMHJIb-
HBIX YCTaHOBOK. bosbiioe BHHManue yjesneHo mnonbopy oGopy-
JIOBaHHsA JJI MAalIHHHBIX OTIEJNEHHH, a TaKiKe OXJaXKIEHUIO LHP-
KYJISILLHOHHOH BOJIBL.

YueOHUK npengHa3HayeH IJIsi CTYINEHTOB BY30B IO CIeIHaJb-
HOCTH «XOJIOJHJLHEIE H KOMIIPECCOPHblE MAIIHHBI H YCTaHOBKH»,
a TaKXke MOXeT ObTb HCNOJb30BaH HHIKEHEPHO-TEXHHYECKHMH
pabOTHHKaMH, 3aHHMAIOIIMMHUCH BOIPOCAMH XOJIONHJBHBIX YCTa-
HOBOK.

Jlepuep M. M. BnOGop KOHIEHCATOPOB JJfi 3JIEKTPOH-
HHIX ycTpoiicTB. M., usn-so «dHeprusi», 1970 (Bu6anoreka no pa-
JIUO3JIeKTPOHHKe, BHIN. 24), nena 40 kon. llesp KHUrH — noMoub
KOHCTPYKTOPY 3JIEKTPOHHOH annapaTypel He TOJIBKO IPaBHJILHO
BEIOpAaTh THN H HOMHHAJ KOHJEHCAaTopa MO PEeXHMY ero paGoTH,
HO H Haubosee 3¢ ¢deKTHBHO NMORXOOPATh PEeXHM pPabOTH KOHJIEH-
catopa. Jlnsi sTOro cpaBHHBA€TCSI MHOMKECTBO PA3JIHUHBIX 3JIEK-
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Tpex pasMepoB. ITo pesynbTaraM onpezesieHHsi CyMMapHBIX Xa-
pPaKTepUCTHK OblIH moOcTpoeHbl rpa¢ukH (puc. 3) M cocraBieHa
annpokcuMupymouas popmysa

A N —N; 77,50242,11+1,6
A»q, = T’ — 5,1d

rie d— puaMmetp TPYGHI;
! — paccrosinue oT TpyGBl IO BBLIXOAHEIX KPOMOK;
D.p —cpennuit nuamerp paboyHX JIONATOK;

3amMepbl Ha OrpaHHYUBAIOLIHX INOBEPXHOCTSAX INPOTOYHOH Ya-
CTH H TpaBepCHpPOBaHHE IIO3BOJIMJH OINpEIeJHTh H3MEHeHHe OT-
HOCHUTEJIbHBIX JIaBJIEGHHH MO OKPYKHOCTH (pHC, 2), KOTOpHEe HAIOT
IpeJCTaBJIeHHe O BeJIMYMHe BHOpPAllHOHHOTO HMITYJbCa.

IlonyyeHHble pe3ysbTaThl MPEACTABJSIOT NMPAKTHYECKUI HHTe-
pec, NMOCKOJbKY B TypOuHax 3a pabOyUMH JOaTKaMH JOBOJIBHO
YaCcTO BO3HHKAIOT MeCTHble CONMPOTHBJEHHA OT HaJuyus npuoo-
POB, CTOEK H APYIHX KOHCTPYKLHH.

Puc. 3. 3aBucumoctu  An;=f(d; .

TPOHHBIX CX€M, C IOMOIIBbI0 KOTOPBHIX BBINOJHSETCS OAHA U Ta
JKe 3ajjaya IpHM ONTHMaJbHOM BHIOOpE KOHIEHCATOPOB B CXEMaXx.
Teoperuueckue BBIBOABI M (pOPMYJIBl JOBENEHbl [0 NPAKTHYECKHX
rpadukoB, tabsul, U guarpamMMm. Pa3pa6oTaHHble MeTOAH, C IO-
MOLIBI0 KOTOPBIX yHaJIoCh NOJYYHTb aHAJHTHYECKOE pelleHHe 3a-
Jlaud ONTHMAJIbHOTO TNPOEKTHPOBAHUSA BLIIPAMHUTENEH C €MKOCT-
HOIM HAarpyskoil, MOryT OBbITb NOJIE€3HBbl NIPH pElleHHH aHaJOTHYHBIX
3ajgad U A5 APYIHX YCTpPOHCTB.

Kuura nmpemgHasHayeHa [Jis KOHCTPYKTOPOB 3JIEKTPOHHOH all-
napaTypel H CTYJICHTOB COOTBETCTBYIOL[HX BY3OB.

MexaHukKa cHCTeM 060JOYKa—XKHIAKOCTb—
Harperto i rasa (nox penakuueir akagemuka AH YCCP
H. A. KwumbueBckoro), Kue, wusg-so «Haykoea Jlymka»,
1970, nena 2 p. 37 xon. MoHorpatusi cOmep:KHT HOBHIE pe3yJib-
TaThl, NOJy4YeHHBIE B 06JIaCTH ruapoaspotrepmoynpyroctd. Ilpen-
METOM HCCJIJIOBAHHH SIBJAETCS JIBUXKEHHE MHOIOKOMIIOHEHTHHIX
cucteM O0O0O0JIOYUKAa — JKHUJIKOCTb — HArpeThlil ras, T. €. NoJjHarpe-
raTHbIX cHcTeM. PaccMoTpeHHBle YacTHBIE CJyYaH JIBHXKEHHsi IIO-
JinarperaTHbIX CHCTeM TNO3BOJISIOT COCTABUThH NPEJCTABJIEHHE O He-
KOTOpPBbIX JHHAMHYECKHX SIBJICHHSIX, HMEIOIHX MECTO B TaKHX CH-
cTeMax B LeJIOM H B HX coyeTaHuH. CyllecTBeHHOE 3HaueHue
HUMeeT CHCTeMaTH3alHs OTHEeJbHbIX BONPOCOB H METOJOB pellle-
HUA, KOTOpasi oObJieryaer BHeJpeHHEe pa3pabOTaHHBIX MeTOJIOB
B INPAaKTHKy TEXHHYeCKHX pacyetoB. KHura mnpenHasHayeHa s
Hay4yHbIX paOOTHHKOB, acllHPaHTOB H CTY/IEHTOB BY30B, 3aHHMalO-
IINXCA BONPOCAMH a3pOTepMOYNPYIOCTH.

ITonynpoBOAHHKOBLE nNPpPHOGOPH B TEXHHKE
snexkTpocBa3u (COopuuk crateil nox pemakuueir M. @. Hu-
KosaeBckoro. Beim. 6). M., usn-so «Csase», 1970. C6opHuk co-
JepXKHT MaTepHasibl IO NPHMEHEHHIO M aHaJu3y paboTHl moJy-
IPOBOJHHMKOBLIX NMPHOOPOB B YCHJIHTENSAX, [€HepaTopax rapMOHH-
YeCKHX M peJIaKCauHOHHBIX KoJjebGaHHH M  INpeo6Gpa3oBaTessix,
a Takxe pSil cTaTel NO CBOHMCTBAM U aHaJH3y TNOJYNPOBOIHH-
KOBBIX NpHOOpOB.

Mspanve npenHasHayeHo AJs ILNHPOKOTO Kpyra clenuaJu-
CTOB, 3aHHMAIOLUXCA INPOEKTHPOBAHHEM, pacueTaMH, KOHCTPYHpO-
BaHHEM 3JIEKTPOHHOH amnmapaTypbl CBI3H, a TaK¥Xe JIJIA HHIKeHe-
POB H TEXHHKOB MNpeNNpUATHH, SKCIIYaTHPYIOIIUX 3Ty amnmnapa-
TyPY.

CeepnaoB Jl. Il Ilocobue mnabopaHTy IO 3JEKTPOH30-
JALHOHHBIM MaTepuadam. JI., usnp-Bo «Cynoctpoenues, 1970,
neHa 53 kon. CBeZleHHS O COBPEMEHHBIX 3JIEKTPOU30JIAIHOHHBIX
MaTepHaJiaX, HX CBOHCTBaX, 0O6JacTAX INpPHMEHEHHs, METOIHKaXx
HU3MEepeHHsl, INpaBUJa N0 TeXHHUYeCKol Oe30MacHOCTH. ¥YeseHO
BHUMaHHe 3aJlUBKe, NMPONHTKe, repMeTH3alHH, CKJIEHBAHHUIO, JIAKH-
pOBaHHIO, H3TOTOBJIEHHIO 3MaJjed, KOMIAyHIOB, JIAKOB, IepMeTH-
KOB, KJ€EB M HCNOJb3yeMOMY IpH 3TOM OOOpYIOBaHHIO H ammna-
paTtype.

Kuura saBasiercsi yueGHbBIM NocoOHeM JJIsi NOATOTOBKH H IIO-
BBIILEHHS] KBaJIH(pHUKAaUHH JJAGOPAHTOB MO 3JEKTPOU3OJSIIIHOHHBIM
MaTepHaJlaM Ha IPOH3BOACTBE H B Npo¢heCCHOHANBbHO-TEXHUYE-
CKMX YYHJIMILAX, a TaKKe MOXKeT ObITb NOJIe3HOH pabOTHHKaM
JlabopaTopHuii.



CTATUCTHYECKHUE METOJbI
PACHETOB TOKOB KOPOTKOIO
3AMbIKAHUA

J. B. BHJIECOB, B. A. LEJIEMELIKHH
YIOK 621.3.064.1.001.24:629.12

PacueThl TOKOB KOPOTKOTO 3aMblKaHHf (T.K.3.) B
CYHOBHIX 3JeKTposHepreTuueckux cucremax (C2C)
BHIIOJIHSIOTCS C LEeJbl0 NMPOBEPKH CHOCOOHOCTH 3Jie-
MenToB COC BHIEp:KAaTh 3TH TOKH Oe3 MoBpexIeHHs,
a Tak¥e JUI1 BO3MOXKHOCTH BHIOOpa M HAacCTPOHKH CH-
CTEMBI 3aILUTH OT T.K.3. H OLEHKH NOCTeaBapUUHBIX
peXHMOB. IDTH pacueTbl BeAYTCSl IO ONpeneeHHBIM
MeTOJMKaM, OCHOBaHHBIM Ha JeTepMHHHPOBAHHOM MOJ-
X0/le Kak K pacueTy BEJHUYHHH T.K.3., TAaK U K MpO-
Bepke WiIH BbIOOpY 3jemenToB CIC.

IlepBas M3 Ha3BaHHBEIX 3ajlay pellaeTcsi MyTeM CO-
MOCTABJIEHHS JOMYCTHMOH BEJIHUHHBEI TOKA [po, J1060-
ro pacCMaTpHBaeMoOro 3JjeMeHTa C BEJHYMHOH T.K.3.,
onpenensieMoi pacueroM. B mpocrefimiem caydae Ta-
KOe COMoCTaBJieHHe Kacaercsi TOJbKO HauboJbUINX
MTHOBEHHBIX («yLapHbIX») 3HaueHUH T.K.3. iy, T. €.

NpoBepsieTcsl BHINOJHeHHe HepaBeHCTBaA Ly < [hon.

Ecnun o6osnauntb iy — [0y =&y, TO 3amaua CBO-
JHMTCA K OlleHKe 3HaKa &y (npu &, >0 pexkum Hemomy-
ctum). I1pu merepMHHUPOBaHHBIX 3HaueHHUsX Iy H [yon

pellieHHe MOoJyyaeTcsl BIOJHE ONpejeseHHBIM.

Opnako npu Gojiee CTPOrOM pPacCMOTPEHHH 3Haue-
HHE «yJapHOro» T.K.3. CllefiyeT CUMTaTh CJHy4yaHHBIM,
TaK KaK BCe HCXOJHBIE BEJHUYHHBI, HeOOXOAHMBIE IJI
ero pacuera, HOCAT cJayyaiiHblli xapaktep. Metomom
CTaTUCTHUYECKOro MopenupoBaHusi Ha LIBM noxasano
[1], uTo ¢ yderom peasbHOrO cayuaiiHoro pasbpoca
HCXOJHBIX 3HaUeHUH 3aKOH pacnpejiesleHUsl BepOsTHO-
CTH iy MMeeT NpaKTHYeCKH HOPMAaJbHHI Xapakrep,

NpuuyeM cpeaHekBajpaTHUeCKOE OTKJIOHEHHE iy OoT €ro

MaTeMaTHyecKoro oxujauusi npeswiaer 20%.
Mo2XHo CUHTaTh, YTO MPHUHIUNKHAJIBHO 3HaUeHHe J0-
NYyCTUMOrO JJisi jaHHoro sjemeHTa CIAC T.K.3., onpe-
jejiseMoe, B OCHOBHOM, NPOYHOCTHBIMM H TEXHOJIOTH-
yeCKUMH (akTopaMH, TakKXKe SBJsieTCs CJyyanHOH
BesinuMHOM. [ToaToMy, cTporo roBopsi, pasHoCTb &, TakK-

Ke caeqyeT CuMTaTh CJAyuyanHoH BejauyuHod. Ho B
3TOM CJlyyae HeTepMHUHHpPOBAaHHAas oOLEeHKa 3HaKa &gy

CTAHOBUTCSl HEBO3MOXKHOH, BO3MOXKHO JIMIIb Olpeje-
nenue BepostHoctH P(e, > 0) nau P(ey, < 0). Haa

BBIUHMCTEHUS TOCJefHell HeoOX0MUMO 3HaTh 3aKOH pac-
npenesieHusl BEpOSITHOCTH W (&y), KOTOPHIH MOXKeT OHIThb

5*

JJIERTPO-
H PALHOOBOPY J0BARHE
CY/108

JIEFKO MOoJIyueH NPH HaJHYHH 3aKOHOB paclnpeneeHus
w(iy) H w(]non)-

Ha puc. 1 nmoxkazansl Bo3MOXKHble BapuaHTH pac-
NIOJIOKEeHHS] KPHBOH HHTErpaJjibHOro 3aKOoHa pacnpeje-
nesuss W (e, >0). B cayuaax A u B, korna matema-
THYECKOe OX#JaHHe 3ToH BenuuuHbl M(e,) coorBer-

CTBEHHO OYeHb BEJIHKO H OUeHb MaJjo, PeKOMEeHJaLMH,
BHITEKAIOLIHE U3 BEPOATHOCTHOTO NMOJAXOMAA K pelleHHIO,
OynyT, Kak NpaBMUJO, TAKHUMH K€, KakK B clydae Je-
TepMuHHpoBaHHOTO peuteHus. [1pu s3ToM npoussosbHOE
onpeneneHue BeJuuuH iy U I, B Npefesax HUX BO3-

MOXKHBIX OTKJOHEHHH He OyleT UMETb NPaKTHYECKOTO
3HaueHHs. B Takux ciyyasx TPyHLOEMKHH BepOSTHOCT-
HBIHl MOAXOJ K PElIeHHI0 3aJlaud OKaxKeTcsl Heolpas-
JaHHBIM H MOxkeT OBITb 3aMeHeH OOLenpHHATHIMHU
MeToJlaMH pacyera iy. Dojlee TOro oxaxercs Iese-

coo6pas3HblM HX JaJjbHelillee yIpouieHHe, KaK 3TO
yKe mpepjsarajock B paborte [2].
[To mepe mpubauxkenus M(ey,) K Hya0 (cM., Ha-

npumep, kpuByio C Ha puc. 1) paccMorpenue iy H [y,

KaK HeCJyyaiHbIX BeJHUHH OyJeT CONpsiZKeHO C BO3-
pacraHieM BepOSITHOCTH OLIMOOYHBIX pelueHuit. Ilo-
5TOMY OOOCHOBAaHHBIM pellleHHEM 3aJauu SBUTCS BHI-
NoJiHeHHEe pacyeToB NPH BepPOSATHOCTHOH IOCTAHOBKE.

He uMes onbiTa Takux pacuetoB, TPYAHO 1aTb 4eT-
KHe peKOMeHJallUd O MOpSJKe W MpaBUlIaX MX BBINO.1-
HeHHs1 M oueHKU. Heo6XonuMo HakomjeHue CTATHCTH-
YeCKOr0 MaTepHaljia, KOTOPHl# HOJIXKeH JiexaTb B HX
ocHoBe. MOXHO mpeanosnarartb, YTo AJS NPUHATHUA HH-
JKeHepHBIX pellleHHH 3JAechb Oyner 1eaecooOpasHbiM
NpUBJieUeHHe anmnapara TEOPUH HIP.

W(E, >0
__________12-_(_"’_)_ ______
,» MoHcHO //
/
/
45 1,’
l / |
' /1 |, Henss ™
A i ’ //B = I
- |- i |
M€y 0 Mey) MEys

Puc. 1. XapakTepuCTHKH HHTerpaJibHbIX
3aKOHOB pacnpefielieHHsi KPHTepHaJb-
HOH PasHOCTH Ey.

Bosee cnoXHBIM BapuaHTOM INepBOH 3agay sB-
Jsercad npoBepka 3jnemeHToB COC B aBapuilHHIX pe-
’KHMax 10 NMpeaesbHO AONYCTHMBIM TEIJIOBHIM Harpys-
KaM. DTa TNpoBepKa OOJ2KHAa OCYILIeCTBISATbCA NyTeM
OLleHKH 3HaKa &;— Pas3HOCTH TeMIepaTyphl 3JeMeHTa

B peXuMe KOPOTKOTO 3aMblKaHHsl 0, M JONyCTHUMOH
TeMnepaTypol Opon-
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Bropas 3apaua — BHIOOPp M HacCTPOHKA CHCTEMBI
TOKOBOH 3alluThl B €e 0oJjiee MOJIHOH MOCTaHOBKeE, IO-
BHIHUMOMY, OKasblBaeTCs aHaJIOTMYHON MpeablaylleH,
T. €. CBsi3aHa C pPacCMOTPEHUEM T.K.3. H XapakKTepu-
CTHK anmnaparoB 3allUThl KaK CJY4YaiHHX ¢YHKUIHHA
BpeMeHU. Ee peleHue B npenenax AByX cTyneHeil 3a-
IIMTHl TpeOyeT, KaKk MHHHMYM, OLIEHKH BEPOSITHOCTH
Tpex COOBLITHIA:

— cpabaThiBaHHSl HUXKECTOSIIEro 3aUlMTHOTO YCT-
poiictBa (mepBasi CTymeHb) Mmoj JEHCTBHEM T.K.3. Ha
3amyiaeMoM yvyactke [;

— HecpaOaTbiBaHUSI BHILLIECTOSIILETO0 3alMTHOrO
ycTpolcTBa (BTopasi CTyNeHb) MOJ JAeHCTBHEM TOro
e T.K.3. Ipu cpabaTbiBaHHH HHKECTOSILIEero 3allMT-
HOrO YCTPOUCTBA;

— HecpabaTHIBaAHHE HHXKECTOSLIEr0  3allUTHOTrO
yCTpoHCTBa MOJ JeldcTBHeM MpelesbHBIX 3KCIJyaTta-
LHOHHBIX TOKOB [y . .

Jns1 ¢uxcupoBaHHOro MoMeHTa BpeMeHH £, (6oJb-
llero nepuopa cpabaTbiBaHUA 3allUThl) TakKasi MOCTa-
HOBKa 3ajlauM OKashlBaeTc CBSI3aHHOH C OIIEHKOH

B3aUMHOTO pacnpenenenus TokoB f, u I, ¥ TOKOB

cpabaTbiBaHUS 3alUTHBIX YCTPOUCTB Iy u Iy, Cyry6o
OpHEHTHPOBOYHAsA KapTHHA UX B3aHMHOIO pacrnoJioxe-
HUS NPU palMOHAJbHO BHIOPAHHOH CHCTeMe 3alllUTH C
CEJIEKTUBHOCTBIO 10 TOKY NOKa3aHa Ha puc. 2. 3mech
npeanosaraercsl, 4To XapakTEPHUCTHKH 3alLMTH B pac-
cMaTpuBaeMoM HHTepBaje ¢, 00JanamT CBOHCTBOM

ctaunoHapHoctd. CrauuoHapHBIM  NpeanoJaraercs
TakKxe pacnpefejeHde MaKCHMAaJbHBIX Harpysok B
3KCIJIYaTallHOHHBIX pPeXHMaXx.

Ecnu 3amura nocrpoeHa c¢ obecneueHHeM CeJek-
TUBHOCTU IO BpeM€HH, TO, MO-BUAHUMOMY, notrpebyercs
corocTraBJleHHe 3aKOHOB pacnpejieseHus] U JJisl TOKOB,
H VI BpeMeHH cpabaTbiBaHHWSl 3aILUTHBIX YCTPOHCTB
COBMECTHO C 3aKOHaMU pacnpeliesieHusi, XapakrepH-
3YIOIIUMH TOKH B 3alllMIaeMOH LleNH Ha 3KCIJIyaTa-
HHOHHBIX U aBapHIHBIX pexUMax.

w(l3)

Puc. 2. 3akoHbl pacnpe-
JeJIeHHs BEepOSITHOCTEH
TOKa KOPOTKOro 3aMbiKa-
Hua w(lp, t,), Makcu-
MaJbHOr0 9KCIUTyaTalHOH-
Horo ToKa W(lsmax) M TO-
KoB cpabaTbiBaHus 3allu-
™ W(l3) n w(lyy).

w(l)| w(lama:c) w(l;;)

w([K; tl(*)

Bnanes sakoHamu pacnpefesieHusi, MOLOGHBIMH T10-
KasaHHBIM Ha PHC. 2, MOXHO JOCTHUYb 6oJiee BBICOKOM
TOUHOCTH HaCTPOHKH 3aIUUTHl, 4eM 3TO obecrneuuBaer-
Csl CyIIECTBYIOL[HUMH J€TEPMUHUPOBAHHBIMH METOJAMH.
Ilpy BecbMa MaJsbIX MJIOLIAASIX MEPEKPHITHS 3aKo-
HOB pacnpenenenus (Si, Sg, Ss Ha puc. 2) s peure-
HHUSl 3TOH 3ajlaud CJefyeT OTKa3aTbCsl OT BEPOSITHOCT-
HBIX METOJOB.

B psane ciyuyaeB npuHATHIE MeTOAH BbIGOpA 3a-
IIUTHl y2XK€ cedyac B HessBHOH (popMe yYHUTBIBAIOT CJIy-
YaiHOCTbL SIBJIEHHMH B aBapUHHBIX peXXMMaX M Xapak-

TepUcTHK 37eMeHTOB CIC (B 0cobGeHHOCTH, 3al[UTHHIX
ycrpoiictB). XapakTepHbHIM NPHMEPOM 3JeCh MOKeT
CJHYXHUTb pacueTHHl crnocob obecrneyeHHUS] CEJICKTHB-
HOCTH 3alUTHBIX YCTPOHCTB B 30HE neperpysku. B atom
crnoco6e HCNOJIb3YIOTCSI XapaKTEPUCTHKH, IOKa3aHHbIe

CynocTpoenne Ne 5

Ha puc. 3 B NpaBoM KBajJipaHTe. XapaKTepPHCTUKH 3a-
IIMTH M TOKOB SIBJSAIOTCA, IO CYLIECTBY, BEpPOSITHOCT-
HHIMH 3aBHCHMOCTSIMH «TOK—BpPEMS» C FHINOTETHYECKH-
MH 3aKOHaMH paclpeeseHus, OrpaHHUeHHBIMH HeCJTy-
YalHBIMH TpefesaMH Ismm n I,.. B takom ciyuae
C BEPOATHOCTBIO, paBHOH €JMHHUIIE, CEJIEKTUBHOCTDb Mep-

lat!

I.?Zmaz (t *)

135 min (t *)
I3 omn (t *) = (1_’(“) I32min (t) *

w(IZ)t*) Al,

w(I5,t%)

I3’min (t*)
0 t* t

Puc. 3. XapaKTepucTHKH 3aIlMTbl H TOKOB B JAETEPMHHHpPOBaH-

HOM (NpaBblfi KBaJPaHT) H B BePOATHOCTHOM NpeACTaBJEHHAX
AJisi (GUKCHMPOBAHHOTO MOMEHTa BpeMeHH (JIeBblii KBaJpaHT).

w(I t*)

Islmax (t) n lslmln(t) — BEpPXHsisl H HHXHAA rpaHHUbl XapaKTepHCTH-
KH — 06JIaCTH HHXKeCTOSILIero 3allHTHOrO yCTpoficTBa; [32m1n (?) — HuK-

Hfi TpaHMI@ XapaKTePUCTUKH — OGJIACTH BBIIECTOALLEro 3alllUTHOrO
ycTpoiicTBa; 13 o ({) — XapaKTepHCTHKA OTNYCKaHHSl BBLILIECTOSLLETO

3alMTHOrO ycrpoiicTBa NPH cpabGaTblBaHUM HHXHEfl CTYNeRH 3allHThI
B MOMEHT BpeMeHH [; kBt — K03(dGULUHERT BO3BpaTa paclenuTens.

BOTO M BTOPOTO 3aIUTHBIX YCTPOiicTB obecrneunBaercs,
€CJIH BHINOJHAETCS NpeliesibHOE HepPaBeHCTBO

131 max (t*) + (]2 - 11) < 130-“1 (t*) = (1 - kBt) 132mm-

ITpunsitoe orpaHuueHHe 3aKOHOB paclpefieJieHusl B
«CeyeHHAX» £, HYXKIAeTcl B KOPPEKTHPOBKe Ha 6ase
CTaTHCTHYECKHX JAHHBIX MO XapaKTePHCTHKAM 3allUT-
HBIX YCTPOWCTB.

B JieBOoM kBajpaHTe puC. 3 mpHBeNeHH Npejnoa-
raeMble 3akoHH pacnpepneneHus @ (I, t3), w (I, t.)
U W([om, t,). TIporHo3upoBaHKe TOKOB Meperpysku
Iy u Iy B COOTBETCTBHH C mpejjlaraeMoill MeTOIHMKOM
NO3BOJISIET TOCTPOUTL 3aKOHBl pacnpefenenus w ([y,
tx) u w (Iy, t,) U aeT BO3MOXKHOCTb, paccMaTpHBas

HX COBMeCTHO ¢ @ (I, t.), @ (I, 1) U W (L, t.),

OLlEHHBATb BEPOSITHOCTb CEJIEKTHBHOI paGOTH MEPBOrO
H BTOPOTO 3aLIUTHBIX YCTPOHCTB 6e3 OOJbIINX MOrpell-
HocTeH (CM. MpHMBeNeHHOE BhILIE NMpeIeJbHOe HepaBeH-
ctBo). Ilenecoo6pa3HoCTh TaKOro TPYLOEMKOTO pacye-
T4, KaK U B PaCCMOTPEHHBIX paHee Cayyasix, onpaBbl-
BaeTCsl JIMUIb TOTJA, KOrja IpelleibHOe HePaBeHCTBO
cs1ab0 BBIpaxKeHo.

Crnenyer 3aMeTHTb, UTO MNepCHEKTHBA Pa3BUTHSA
OBICTPOJEHCTBYIOLMX 3aLIUTHEIX YCTPOHCTB CO CBSI3-
HbIM yIpaBjJeHHeM B aBapUHHBIX peXHMax MOXKeT
BeCcbMa YINPOCTHTb pacCMaTpUBaeMylo 3ajauy CeJlek-
TUBHOIl HACTPOMKH 3alllUTHl, U TOTJA HEOGXOAHMOCTb
B BEpPOSITHOCTHHIX MeTofax ee pacuera otmajer. Ho



JJEKTPO- M PagHoOobDOpPYXOBAHME CYIOR

3HaueHHe MOCJeJHHMX COXPaHUTCA M B 3TOM Clyuae B
3ajlayax OLlEHKM HCHPABHOCTH 3JIEMEHTOB B aBapHil-
HBIX YCJIOBHSIX.

Eme onHuM mnpuMepoM, CTUMYJHUPYIOLIUM H3Yyue-
HHe 11e1eco0O0pa3HOCTH BepPOSITHOCTHHIX METOMOB, CJY-
JKUT pacueTHasi NMpPOBepPKa 4YYBCTBHUTEIBHOCTH pacle-
NHUTeNs 30HBI KOPOTKOTO 3aMbIKaHMSl YCTaHOBOYHOTO
BBHIKJIIOUaTeNsl. 3aech NpH pacuere KosdHuilueHTa YyB-
CTBUTEJNBHOCTH MCIOJb3YIOTCA TaKHe BeJHYHUHH, Kak
MHHHUMAJIbHO BO3MOXHOe 3HayeHHe CBEPXIEPEXOoaHOro
TOKa NPH KOPOTKOM 3aMbIKAaHHH Ha KOHIle 3allxliae-
MOTO yyacCTKa, OCTaTOYHas 3. [.C. ABUraTels NMPU ero
nepeK/NIOuUeHnud, CBepXmnepexoaHas 3.J.C. reHeparopa,
oflllee CONPOTHBJIEHHE LEMH KOPOTKOrO 3aMHBIKaHMS.
Bce 3TH BeJHUMHB HeJb3l HE paccCMaTpUBaTh Kak
cayyaiinple. Takoi 2Ke XapakTep HMMEIOT BBOJHMMbIE
B pacuer mnompaBouHble KO3(QPULUEHTH, a TaKKe MH-
HHMaJIbHO JONYyCTHUMOe 3HaueHHe Ko3dgHiueHTa 4yB-
CTBUTEJbHOCTH, C KOTOPHIM CPaBHUBAETCSA MOJYUueHHOe
H3 pacuera.

BuiBoabl

1. 3HaueHHe TOKa KOPOTKOTO 3aMBbIKaHHs, pPacCyH-
TaHHOEe JIIOOBIM M3 CYLIECTBYIOLIUX METOJOB, SIBJISIET-
csl cayyafiHbIM, TaK Kak OOJbIIeMy WIH MeHbLleMy

HOBbIE KHUT'H

CeauBanoB B. M. PanuoHanbHoe HCIOJb30OBaHHE pa-
6ouero BpeMeHH Ha IPOMBILIIEHHHX NpPEeANpUATHAX. XapbKOB,
u3n-so «Ilpanop», 1970, nena 39 kxon. [lanpHeiilllee NOBHIIIEHHE
3¢ PEeKTHBHOCTH NPOMBIILJIEHHOTO IPOM3BOJCTBA, GoJiee IOJIHOE
HCIOJb30BAHHE BHYTPHIIPOHU3BOJACTBEHHHIX pe€3epBOB, paIlHOHAJb-
HOE HCIOJb30BaHHe paboyero BpeMeHH Ha NpeanpusTHsX. B KHH-
re Ha ¢(akTHYeCKOM MaTepuaje HccaejyeTcss npobsieMa TNoBbIlIe-
HUA 3G (EeKTHBHOCTH IPOMBIIIJIEHHONO IPOH3BOACTBA B 3aBHCH-
MOCTH OT HCHOJIb30BaHHs pabouero BpeMeHH paGOYHX H TPOHU3-
BOJICTBEHHOIO 00opynoBaHusi. HamnaraloTcsi MeTOHAH BBLISIBJECHHS
pesepBoB paboyero BpeMeHH KaK BaxHeilulero (akTopa TNOBHI-
IIEHHS TPOH3BOAHTEJLHOCTH TpPyJa, YKasbBalOTCA NMYyTH YJyylue-
HHSl HCNOJIb30BaHUsi pabouero BpeMEeHH Ha TpPELNMpHATHUSX.

Paccuutana Ha pyKoBOASIIMX paGOTHHKOB NpeNNpUATHH,
5KOHOMHCTOB, IpenojiaBaTejiefi H CTYLEeHTOB BY3OB.

CHHTe3 cXeM Ha NOPOTOBLIX 3JeMeHTax.
(monm penmaxkumein E. H. Basusnosa). M., usn-Bo «CoBeTckoe pa-
nuo», 1970, 368 c, uena 30 xom. ¥YcJjoBHS peasH3yeMOCTH mepe-
KJIOYaTeJIbHOH (YHKLHHM OIHHM TOPOTOBBIM 3JIEMEHTOM, METOJbI
CHHTE3a JIOTHYECKHX CXEM H aBTOMATOB Ha MNOPOTrOBHIX 3JIEMEH-
tax. OnucaHbl pasHOBHHOCTH MOPOI'OBHIX 3jieMeHTOB. PaccmoTpen
pAiJl THIIOBBIX Y3JIOB H CXeM OHCKPETHOro IefiCTBHs Ha TNOPOro-
BbIX 3JeMeHTaX. M3joxeHw MeTONB CHHTe3a CXeM Ha IOpOoro-
BHIX 3JIeMEHTax C yyeToM TpeGoBanuii HazexHocTH. VIMeercs Tab-
JIHIla TIOPOrOBbIX (YHKIHH HIECTH NepeMeHHHX. MeTonn cHHTe3a
JOBeeHH [0 aJrOpUTMOB, YAOOGHBEIX MJIsi TPHMEHEHHS B HHXKe-
HEPHOH TNpaKTHKe, U HJJIIOCTPUPYIOTCS TNPHMEpaMH.

CnpaBouyHHK mno cBapke, T. 3 (Mol peraxkuuest
I-pa TexH. HayK npod. B. A. Bunokyposa). M., u3n-so «Maiuu-
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pasbpocy mnojBep>KeHbl BCe OCHOBHHIE HCXOJHBIE HJI
pacuera BeJHYHHBL. CiyyaliHBIMH SBJSIOTCA TaKXkKe
napaMeTpbl 3alMTHHIX YCTPOHCTB, onpepessiemble MX
KOHCTPYKLHMEH M XapaKTepUCTHUKaMH HaCTpPOHKH.

2. Ucnonb3oBaHne BepOSATHOCTHOTO NMOJAXOJa K pac-
yeTy T.K.3. M INPOEKTHPOBAHHIO 3aLIUTHl MOXKET CIIO-
co6CTBOBATh MOBHIIEHHIO 0OOCHOBAHHOCTH NPHUHHUMAae-
MBIX NMPOEKTHHIX pelleHuH H, ClelloBaTeJ]bHO, KauecT-
Ba co3naBaeMbix CIOC.

3. Ilenecoob6pasHo pasBepTEIBaHHE UCCJIeNOBAaTENb-
CKHX paboT Mo BepPOATHOCTHOMY NPOTHO3HPOBAHHUIO
T. K. 3. B MIePBYI0 ouepenb B HamnpaBjeHHH c6opa u 006-
paboOTKH CTAaTHCTHYECKUX MAaTepPHAaJIOB MO XapakTepu-
cCTHKaM M mapaMerpaM sJjemeHToB CIC, a Takxke mo
SKCIJIyaTallHOHHBIM M aBapUUHBIM peXHUMaM HX pa-
OOTHL.

JIUTEPATYPA

l. Bunecos J. B, Ilenemenxufi B. A BeposTt-
HOCTHAsl OLEHKA BEJHYHMH YIAPHBIX TOKOB KOPOTKOIO 3aMbIKaHHs
B aBTOHOMHEIX 3JEKTPOSHEPreTHUYECKHX CHCTeMaX. «IJIeKTpHue-
ctBO», 1970, Ne 6.

9. Jleixun B. C, ITamoB B. A. MeTonuka pacuera
TOKOB KOPOTKOTO 3aMblKaHHsi B cyNOBEIX DDC IepeMeHHOro TOKa.
«Cynoctpoenue», 1968, Ne 7.

HocTpoeHue», 1970, nexna 2 p. 53 kon. Metonel pacyera M mpoex-
THPOBaHHsl CBApHBIX COEJMHEHHMI H KOHCTPYKUMH, a TaKke CBe-
JleHHsi 06 HX INPOYHOCTH NPH OCOOBIX YCJOBHAIX 3KCIJIYyaTalHH
(HH3KHe M BLICOKME TEMIepaTyphl, KOPpPO3HOHHHE cpennl). ITpH-
BeIeHbl pacyeTHbie HOPMBbI, NPHHATHE B Ppa3JHYHBIX OTpPacyIAX
NPOMBILIJIEHHOCTH, CHOCOOB! OmpejiesieHus AepopManuil H Hanps-
JKEHHI, METOZHKH OLIEHKH CBAPHUBAEMOCTH MaTepHAaJIOB H CKJIOH-
HOCTH HX K 0Opa30oBaHHIO TpELIHH, CBeieHHs N0 0GOpYAOBAHHIO
A Mcnoitanufi. JlaHel pekoMeHzanuu MO pallHOHAJILHOMY TO-
CTPOEHHIO TEXHOJIOTHYECKOro Tporecca, MeXaHH3alliH H aBTO-
MaTH3allUH IPOW3BOJICTBA, NMPOEKTHPOBAHHIO H TJIaHHPOBKE CBa-
POYHBIX [€XOB, OpraHH3allid TPyAa, TEXHHYECKOMY HOPMHPOBa-
HHIO H 3KOHOMHKE CBapOYHOro MNpPOH3BOJCTBA.

CrnpaBOYHHMK TpefHa3HayeH JJsi HHXEHEPOB H TEXHHKOB, pa-
GoTalolMX B 006JlaCTH CBapOYHOrO MNPOH3BOJACTBA Ha 3aBOJaX,
B TNPOEKTHBIX H HCCJIENOBATeIbCKHX opranusanuax. On Moxer
6LITb MOJIE3EH TpeNojaBaTeNiiM M CTYAEHTaM BTY3OB.

®pun E. T. Vcrpoiicto cynna (Mspnanue 2-e, nomnoJmeH-
Hoe M mepepa6oTannoe). JI., uan-so «Cynoctpoenue», 1970, nena
72 xon. OcHoBHBIE cBejeHHsi 06 yCTpONcTBe CyaHa, €ro Mope-
XOJHBIX M SKCIUIyaTallHOHHBIX KayecTBaX, CYJOCTPOHMTEJIbHBIX Ma-
TepHajaX, CYJAOBbIX YCTPOACTBaX H CHCTEMax, 3HEPreTHUECKHX
yCTaHOBKaX, 5JIEKTpOOGOPYNOBAHHH, HaBHTallHOHHLIX npubopax
M CPEACTBaX CBSI3H, aBTOMAaTH3alHH CYAOBBHIX MpOIECCOB H T.IL
B o0beMe Kypca <«YCTPONCTBO CYyAHa», MNpPENyCMOTPEHHOM JJIf
NOATOTOBKH KBaJH(pHIHPOBAHHBIX PabO4YHX BCEX CYIOCTPOHTEJb-
HBIX CIenHaJbHOCTeli B TNpodeccHOHANbHO-TEXHHYECKHX YYHJIH-
max. YyeGHHK MoOXKeT ObITh HCNOJIb30BAH TAKKe YyYalllHMHCs JpYy-
THX CyJOCTPOHTENbHbIX YYeOHBIX 3aBeJleHHA H BCEMH IKEJaio-
IIHMH O3HAKOMHTbCSI C OCHOBAaMH CYZOCTPOEHHS.



0 PALHUOHAJIBHOM
HCNO0JIb30BAHUHU CTANEJIbHLIX
CPE/CTB

H.I'. BHKYJIOB

YIAK 629.128.3.004.1

[lToBbllieHre 3G QEKTHBHOCTH CYJAOCTPOHMTEJIBHOTO
NPOH3BOJICTBA 3aBUCHT OT MHOruX (akropoB. BecbMma
Ba>XHbIM H3 HHUX fIBJsSeTCA panvoHaJbHOe HUCIOJBb30-
BaHHMe cTaneJbHbIX cpencTB. CokpauleHue cranejbHO-
ro nepuojga obecrneyuBaeT CHUNKeHHE CeOeCTOMMOCTH
MOCTPOMKH CYIOB M MNOBHIIEHHe peHTabeJbHOCTU IO-
cTpoiikd. D(¢deKT MOCTHUraeTcss He TOJbLKO 3a Cuer
yMeHbUIeHHUS] AOJH aMOPTH3alLUU cTaneis B ce0eCToH-
MOCTH, HO TaKKe 3a cyeT CHHMKeHHs HakJaJHBIX pac-
XOJIOB H YyCKOpeHHsI 000paunBaeMOCTH OGOPOTHHIX
cpenctB npu 6oJiee KOPOTKOM LIMKJe NMPOU3BOACTBA CY-
noB. CranesbHbIH NMEepPHOJ TECHO CBAI3aH C JOCTamelb-
HBIM M JIOCTPOEUHBIM MepPHOJAaMK NOCTPO#KH cynHa. OH
onpenesseT MacuTabbl KOPnyco3aroTOBUTENbHOTO MPo-
U3BOJCTBA M NOTPEOHOCTh B JOCTPOCUHHIX CpeACTBax
3aBoja. O¢QeKTHBHOE HCNOJb30BaHUE CTaNeJbHBIX
CpPeACTB BJIUSIET HA BCIO OPraHU3aLMIO CYyLOCTPOHUTE/b-
HOT'O IIPOM3BOJCTBA, Ha €ro BHYTPU3aBOACKYIO CTPYK-
TYpy, cnenuanusanuio 4 T. A. HTak, HeoOXOnHMBIM
yCJOBHEM palHOHAJbHOTO MCIOJb30BaHUA CTamnesb-
HbIX CpPeICTB SfIBJfETCS YMEHbIIEeHHEe CTaleJbHOro
nepuofa N0 MHHUMAaJBHO BO3MOXKHHIX IpelnenoB. Mu-
HUMaJbHBIH, WJIH KPUTHUECKHH, IMKJ CTaleJbHOH
nocrpoiiku I[P onpenensiercs BpeMeHeM, KOTOpoe He-

00X0oUMO AJS AOCTHXKEHHSl CTPOSLIUMCH CYIHOM CO-
CTOSIHUSA IIJIaByuyeCTH C TeM, 4YTOObl OHO MOIJIO J0-
cTpauBaThcs Ha miaaBy. CreneHb TOTOBHOCTH CYJIHA,
JIOCTUTHYTasi K MOMEHTY OKOHUAaHUSl KPUTHYECKOTO
IUKJIa CTaneJbHOM IOCTPOHKH, CJOYXKHUT BaxKHeHIIHM
TeXHUKO-9KOHOMHUYECKUM [0Ka3aTeJleM CYJLOCTPOUTEb-
HOTo NPOU3BOACTBA M xapakrepusyer 3¢ ¢deKTHBHOCTb
MeTOJla MOCTPOHKH, YPOBE€Hb TEXHHKH, TEXHOJIOTHH,
BHYTPU3aBOJICKOH CllellnaJu3alud U OpraHu3anuu Tpy-
na. Ecnu 3a Bpemsi LIXP ynaercs obecneuuTh MOJIHYIO

FOTOBHOCTb CyZHa, TO HeOOXONHUMOCTh B JOCTPOEYHOM
craguu otnagaetr. OQHaKO 3T0 BO3MOXHO TOJBKO IS
MaJBIX CYJOB, KOTOpble He HYKAAITCA B JIOCTPOHKE
Ha njaBy. s cpegHHX H KPYNHBIX CYIOB pasBHUTHE
IpeAcTanejJbHOH CTaJMH TOCTPONKH CBSI3aHO C Ompe-
JeJIeHHHMH OrpaHUUYeHHSIMH.

FsnaBHasi 0COGEHHOCTh KPYMHOTOHHAXKHOrO CYIO-
CTPOEHHUS — JJIUTENbHBIA LUK npousBojctBa. I1pu no-
CTPOHKEe KPYNHHBIX CYIOB HHIHUBHAYaJbHBEIM METOLOM

0PI AHHSALIUA
H 3HOHOMHHA
POH3BOZGTBA

JIOCTaneJbHbIA NMEePHOJ UTPaeT BCIOMOTATENbHYIO POJIb.
Ha stom 3Tane o6pabaTeiBalOTCA M 3aroTaBJIHBAIOTCS
3JIeMeHThl MeTaJjinueckoro kopmyca. Ilo Mepe rotos-
HOCTH OHM NOJAITCA Ha cranejb. CpaBHUTEIBHO Ma-
JILIH BeC KOHCTPYKTHUBHBIX 3JIeMEHTOB He TpeOyeT NpH-
MeHeHHUS] MOLUHBIX [OJ’bEMHO-TPAHCIOPTHLHIX CPEJICTEB.
Takum o06pasoM, OCHOBHBIMH TeXHOJIOTHUECKHMMH CTa-
IHUSAMH IPH NOCTPOHKE KPYNHHBIX CYJNOB MHIMBHIYAaJb-
HBIM METOJOM SIBJIAIIOTCH CTaneJbHBIH M JOCTPOEUHHIH
NepHOJHL.

CoBpeMeHHbBIe CEKIHOHHBle (MHpPaMUAAJbHHH H
OCTPOBHOH) M GJIOYHBIH METOABl NMOCTPOHKH CYIOB CY-
1IIeCTBEHHO M3MEHHJH POJib U 3HaueHHe 3THX TpeX Ie-
puomoB. MaMeHusacp [0JIS1 KaXKIAOro H3 HHX B CYM-
MapHOH TPYHAOEMKOCTH M B 0O0lleM IHKJIe NOCTPOHKH
CyaHa, MeHsIeTCSl M COOTHOLIeHHe MeXAy HUMH. I'JaB-
HO#I 0COO6eHHOCTbIO HOBBEIX METOJIOB NOCTPOHKH SIBJISIET-
c pe3Koe COKpallleHWe cramelbHOro mnepuoga LIFP.

B cBsi3M ¢ 3THM NpomycKHasi CocOGHOCTb CYILOCTPOH-
TeJbHBIX 3aBOJIOB, MX INOTEeHLHaJbHAsi BO3MOXKHOCTb
10 BBIMYCKY cyloB Bo3pacraer. CokpalleHue cramnelb-
HOT'O TepHoja BelleT K yMeHbLIEHHIO TeXHHYECKO# To-
TOBHOCTH CyJIHAa K KOHIy CTameJIbHOTO LIKKJAa. DTO MO-
eT OBITh YAaCTHYHO KOMIIEHCHPOBAaHO BHeIpeHHEM
IIPOrPecCHBHBIX MeTOHO0B MoHTaxa. OnHako ropasno
GOJIbLIIHE BO3MOXKHOCTH TOBHIUIEHUS TOTOBHOCTH CYIHA
JIO CIIycKa Ha BOAY HMMeeT JAOCTanejbHash CTamus.

TeopeTnueckn B 3TOT NEPHOJ HacHILEHHE CEKIIHi
1 GJIOKOB CTPOSLIErocsl CyaHa MoKeT OBITb JIOBelleHO
IO TOJIHOTO  3aBeplueHus. B pesyabrate He-
00XOAMMOCTh B JIOCTPOEUHO# CTaguM Ha IJIaBYy CBO-
JHUTCSI K MUHUMYMY HJIH MOJIHOCTBIO oTnajaaer. OnHako
B JEHCTBUTEJBbHOCTH JOCTUTHYTh MOJHOTO HachIILeHHs
ceKlU# u OJIOKOB Ha JocTamneJbHOl CTagHH, ocoOeHHO
NMpH NOCTPOiKe KPYMHOTOHHAXXHBIX CYHOB, BeCbMa
CJIOXKHO.

M3BecTHO TakiKe, YTO TNPH MOCTPOHKe CyAHA Ha
cranesne U3 GJOKOB M CEKIHi BO3HHUKAIOT aedopMaluu
Kopmyca. DTO MoOXeT MOTpeOGOBaTh JeMOHTaKa paHee
CMOHTHPOBAHHOTO OOOPYJNOBaHHUS H, CJENOBATeNLHO,
YBEJHUHUTh CPOKH H CTOMMOCTh NMOCTPOHKH CYJHA.

OnbIT OTeUYeCTBEHHOro M 3apybexxHOro cyaoctpoe-
HUS MOKa3blBaeT, UTO HapallWBaHHEe TEeXHHUECKON ro-
TOBHOCTH CYJHa JOJ/I}KHO NMPOMCXOAHUTb I'IaBHHIM o06pa-
30M BO BpeMsl M mnocje (OPMHUPOBaHUSA KOpmyca Ha
craneje. 3a mocjegHHe TOJAb BCe OTYETIMBee MPOSiB-
JisieTcsl TeHAEHIMS] K YBeJHUYeHHIO Beca M rabapHTOB
OJIOKOB M CEKI[HH CTPOSIIHXCA CYNOB. DTa TeHAEeHUHS
OTpa)XaeT CTpPeMJieHHE MAaKCHMaJIbHO COKPaTHThb CTa-
NeJbHbIA MepHoM MOCTPONKH M TeM CaMHBIM YBEJHUHTDb
NPOU3BOJIMTENBHOCTh CYJOCTPOUTENbHEIX 3aBOJOB. Ta-
KM 06pa3oM, J1Jisl COBPEMEHHOTO KpYNMHOOGJOUHOTO Me-
TOHa MOCTPOHKH CYNOB C OrpaHMUEHHBIM HacHIIleHHeM
OJIOKOB M CEKIHH B JIOCTaMeJbHbIH NMEPHOJ OCHOBHEIMHU
TEXHOJIOTHUECKHMH 3TalaMK CJHy¥KaT CTanejJbHbH H



OpraEM3anua M 3KOHOMMKA NPOU3BOACTBA

JocTpoeyHblil nepuoibl. IIpu 3TOM 3aMeTHO BO3POCIO
W 3HayeHHe JOCTameJbHOro MepHoja.

BuiBOAbI

1. TlpennocelaKoii palHOHAJbHOIO HCIOJb30BAHHS
CTaneJbHBIX CPEICTB SIBJIsIETCS] MaKCHMaJlbHOE COKpa-
IleHHE CTANeJbHOTO NMEpPHOLa NMOCTPONKH CYHOB.

2. MakcuManpHasi TOTOBHOCTb CyJHa 3a MHHH-
MaJIbHBIH LMKJ CTameJbHOH NMOCTPOWKH CIYXKHT BaX-
HeHIIUM TEXHHKO-3KOHOMHUYECKHM TOKasaTejleM CYIoO-
CTPOMTENIBHOIO MPOH3BOLCTBA.

3. YpoBeHb TeXHHYeCKOH TOTOBHOCTH CyJHA B CTa-
IeJbHBIH TEPHOJ 3aBHCHT NpexXkJe BCEro OT €ro mpo-
JIOJIXKHTEJIbHOCTH, @ TakK¥Xe OT CTeneHu pasBHUTHA [O-
cranenbHoil cranun. CoBpeMeHHbIE METOLBI MOCTPONKH
CYJIOB OKa3bIBAIOT CYIIECTBEHHOE BJIMSIHHE KaK Ha JO-
cTamejbHYI0, TaK H Ha CTaleJlbHYIO CTaJMIO.

0630P XYPHAJNOB

SEEWIRTSCHAFT, 1970 (Ne 7—10, uionb — OKTAOpS).

B craTbe, MOCBALIEHHOH TCHXOJOTHMYECKHM aclekTaM CyAo-
poxzenns (Ne 7), paccmaTpHBaeTcss mpo6seMa B3aHMOIEHCTBHS
yeJIOBEKa H aBTOMATH3HPOBAaHHHIX cHucTeM. ABTOp ofpamjaer oco-
Goe BHMMaHHe Ha BJHSHHE, OKasbIBAeMOe PHTMOM pabOTHI SKC-
IJyaTHPYEMHIX YCTpPOHCTB Ha OHOJIOTHUECKHEe PHUTMBI YeJIOBeKa.
CnenyeT yyecTb TakKe, YTO XapakTep paGOTH CYIOBOrO mepco-
HaJia, fa)e Ha 4YaCTHYHO aBTOMATH3MPOBAHHBIX CYyJaX, Bce GoJee
H3MEHAETCS B HANpaBJIeHHH CHUXKEHHS ero (pHU3MyecKoél aKTHB-
HOCTH. B TO ke BpeMsi HEOGXOAMMOCTb OBITb TFOTOBHIM K MIHO-
BEHHON peakuuy Ha BO3MOXKHbIE HapylleHus B paboTe aBTOMAaTHKH
M CBSI3aHHOE C STHM MOCTOSIHHOE HEPBHOE HaMpsiXeHHE YTOMJISeT
nepcoHas M MOXKeT GbITb MPHYMHOA HeXeJaTeNbHHX MOCTEeACTBHH.

B npyroit craThe mnpHBEAEHB pPE3YJbTAThl HCCJENOBAHHS YC-
JoBufi OGHTAEMOCTH B CYAOBHIX MOMENIEHHAX C KOHAMIHOHHPO-
BanueM Bo3zayxa (Ne 10), peKoMmeHAyeTCs METOAHMKA MOJIENHPO-
BAHHA BO3AYX0O6MeHa B pAa3JHYHLIX CYAOBHIX MOMEIIEHHSX MpH
HEOJIMHAKOBLIX XapaKTepe NOABOAA BO3JyXa M NapaMmerpax Io-
TOKa (CKOPOCTH, TeMmepaTtypsl, GHOpMHI).

CpaBHEHHIO K. T Ji. Pa3JHUYHHIX TpPeCHBHIX BHHTOB INOCBSLIEHA
CTaThfl, COMEpXKamasi pe3yJbTaThl HCCJIe/OBATENbCKOf paboTHI,
IIPOBEIEHHON HA HCIBITAaTeJbHOH CTAaHIHMH POCTOKCKOro MHCTHUTY-
ta cynoctpoenuss (Ne 8). B npomecce ucciaenoBaHMii H3YydasuCh
H CpPaBHHBAJIHCh NapaMeTpHl CYAOBHIX BHMHTOB pPAa3JIMYHHX KOH-
CTPYKIHIL.

JKypHan ymensieT MHOTO BHHMaHHMSI BONPOCAM 3SKCIUTyaTallHH
pu6onpoMbicioBoro ¢JyioTa M COBEpHIEHCTBOBAHMIO TEXHHMKH JIOBA.
ITo sTOH TeMaTHKe TNOMENIEHH CTaTbH 006 3JeKTpHOHKAamuH Ipo-
MuicOBHX yerpoficts (Ne 7), o6 5KOHOMHKe KOHTefiHepHO-ped-
prxepaTtopHoro TpaHcnopta B peiGosoBcTBe (Ne 8), o TexHuue-
CKHX CpeiCTBax IJsl MOJBONHOro HabmiofeHus 3a pa6oTolt Tpaso-
BLIX cerefi W moeeneHueM pei6 (Ne 9), o mpob6semax panuoHa-
JH3aUMH TpaHCopTa B phiGosoBctBe M apyrue (Ne 10).

MHorouncjieHHH ¥ pa3HooOpasHBl CTaThH, OCBeLaoliHe BOT-
pPOCH TIPHMEHEHHSI COBPEMEHHOHN 3JIEKTPOHHO-BLIYHCJINTELHON TeX-
HHKH JUJIf pellleHHsl 3aJlay YNpaBJeHHS NpOH3BOJCTBOM, IOHCKa
¥ Tepefayn HHGOPMAaNMH, aBTOMAaTH3alUH PAa3JIHYHBIX MPOLECCOB
H omnepaunufi B CYAOCTPOEHHH H CYAOpPEMOHTE.

[TpuMeHeHHIO BHUUCIMTENbHEIX YCTPOfCTB B YNMPABJIEHHH TEX-
HOJIOTHYECKHMH TIPOLleCCaMHM TOCBSIIIEHA CTaThd, B KOTOPOH pac-
CMaTpHBAIOTCSl BapHAHTH CHCTEM aBTOMAaTH3aNUH CYNOCTPOHTE]b-
noro npoussozictBa {Ne 7). OcoGoe BHHMaHHe ynessieTcss BONPO-
CY BHEJIPEHHS BHIYHCJIHTENBHEIX YCTPOHCTB B TEXHOJIOTHYECKHE
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4, CKOpOCTHBEIE METOLBl TNOCTPOAKH DE3KO COKpa-
I1aI0T MPOAOJKHTENBHOCTD MUHHMAJIbHOIO CTalneJbHO-
ro 1yKJa, a BMeCcTe C TeM H T€XHHYECKYI0 TOTOBHOCTb
CyAHa 3a 3TOT CpPOK. B pesyabTate 00BeEM CYHOMOH-
TaXKHHIX paboT, BHINOJHSEMBIX NPH JOCTPOKKe CylnHA
Ha IUIaBy, BO3pacTaeT. DTOMY cmocoOCTBYeT TakkKe
orpaHHYeHHOe HAacCHIIleHHE KOHCTPYKTHBHEIX YacTel
CyLHa B JOCTamneJbHbIH TMEpHOA.

5. CokpallleHre IHKJa CTaneJbHO MOCTPOHKH CO-
3jlaeT BO3MOXKHOCTb JJ OoJiee palHOHAJbHOrO HC-
NMOJIL30BAHUS CTamNeNbHBIX CPEICTB, pocta HX (GOHJO-
OTHAayH, a CJIelOBAaTEJNbHO, H MPOU3BOJUTENBHOCTH CY-
JIOCTPOHTENBHBEIX 3aBOJOB.

6. PannonanpHoe  HCHOJb30BaHHe  CTamelbHBIX
MECT H YBeJlHYeHHe YAEJbHOTO Beca MOHTAXHBIX pa-
60T B JOCTPOEUHBI TMepHOL OOGYCJIOBJIHBAIOT HEOGXO-
OHMOCTb paCHIHPEHHSs] JOCTPOEYHHIX MJOIIajyiei Cyno-
CTPOUTENBHEIX 3aBOJIOB.

TNpOLleCCH, HKCNONb3YIOIKe aBTOMaTH3HPOBaHHOE O0GOpYAOBaHHe.
BesycnoBHEII HHTEpeC NpeACTaBJseT CTaTbsl, OCBELLAKOIas OMNBIT
HCIOJb30BaHHS HH(POPMAaLHOHHO-MOHCKOBOH cHcTeMbl IDIS  poist
XpaHeHHs M TOAroTOBKH MHQopMauuu no cranmapraMm (Ne 10).
Cuctema IDIS, paspaGoranHas jajs obecnedeHuss HHPOpMAaLHOH-
HOTO OG6C/TyXXHBAHHSI CYAOCTPOHTENbHOI OTPac/M H YCMEIIHO SKC-
niyaTHpyeMas HHQOpMAUMOHHHM weHTpoM cypocTpoenns IJIP
¢ 1968 T., mO3BOJSET OCYIIECTBJSATb Takxke HHGOPMAaIHOHHBIH
MOHCK IO CTaHAApTaM.

CucTreMe NOArOTOBKH PEMOHTa MOCBSIleHa CTaTbs, B KOTOPOH
H3JIaraloTCsi NPHHINNL BBEJEHHS aBTOMAaTHYECKOTO YNpaBJICHHS
NPOU3BOJICTBOM B OGJIACTH CYHOPEMOHTA M ONHMCHIBAETCS CHCTEMA
aBTOMATH3HPOBAHHOI'O YIPAaBJIeHHS KOMIIEKCOM CYNOPEMOHTHBHIX
omepanuii NPHMEHHTEJLHO K PEMOHTY KDYINHBIX TpayJiepoB THIA
«Atnantuk» Ha Bepdu Henryn (Ne 10).

D¢ (eKTHBHOCTL BBEJleHHsi AaBTOMATH3HPOBAHHOH CHCTEMBI
yIpaBJieHHsi CyLOPEMOHTOM XapaKTepH3yeTcs COKpAalleHHeM Cpo-
KOB DEMOHTa, yJy4llleHHEM ero KauecTBa, BHICBOOOXKJEHHEM pa-
6ouux mnJaouiagei.

BoJsblioe BHEMaHue YAeNsieT XKypHaj BOMPOCaM COBEpIIEH-
CTBOBAHHMA M BHIGOpPA CYNOCTPOHTEJbHHIX MaTepHaJsOB, MPHMEHe-
HHIO HOBHIX MAaTepHAaJIOB, HCCJIEIOBAHHAM B OO6JaCTH MaTepHAaJIO-
Benenus. [Tpo6reMbl 3KOHOMHKH BHIGOpa MaTepHaJiOB MPH MPOEK-
THPOBAHHMM TPY30BHIX CYAOB PacCMaTpPHBAIOTCA B CTaTbe, B KO-
TOpoli OTMeyaeTcs, uTo ~ 75% BO3MOXKHOH SKOHOMHH JIOCTH-
raercsl Ha CTafiiH TPOEKTHPOBAHHS M MOJATOTOBKHM IPOH3BOJCTBA
(Ne 9). PaccmaTpuBaloTCsi OCHOBHEIE HCTOYHHKH BO3MOXKHOIO CO-
KpalieHnss pacxoma MatepHana. K HHM OTHOCHTCS SKOHOMHSA
KOPIYCHOTO MeTaJjuia, o6mux 3atpat Ha cyna. OcHOBHHE Hampas-
JIEHHs 3KOHOMHH MeTaJljla — pamuOHaJNbHE pacKkpoi. Panvonanu-
3anusi packposi uMeer mpenes. Hanpumep, Ha Bepdn Bapuemionne
CTeneHb HCIOJb30BAHHA JHCTa AoBemeHa no 929% wu TpynHo pac-
CUMTHIBATL HA 3aMeTHOe YBeJHUEHHe 3TOro mnokKasartejs. Pacuiy-
pseTCs IpHMeHeHHe B CynocTpoeHun Gosiee MpouHelx crajefl. CHu-
JeHHe pacxofia MeTajja 3a CueT PalHOHAJBLHOro KOHCTPYHPOBa-
HHS, mepexofia K oOJieryeHHHIM KOHCTPYKUHSM, YJIyulleHHs 3KC-
IUTyaTalllOHHO-TEXHUYECKHX NapaMeTpoB CYJHA NpH TeX e pas-
MepEHHSIX — TAKOBbH OCHOBHHIE HMCTOYHHKH BO3MOXKHOH SKOHOMHH
Ha CTajii¥ NPOEKTHPOBAHHS.

[Tpo6GneMbl BHIGOpa PAaLlMOHAJILHOrO C TOYKH 3PEHHSI MOXKap-
Hofi 6e30MacHOCTH MaTepHajia COCTaBJAIOT MpenMeT OO6CYyKAEHHS
npyrofi cratbn (Ne 9). B cTathe COMOCTaBJAIOTCA M aHAJN3H-
pyloTcsi TpeGOBaHMSI DPAas3HYHBIX KJAcCH(OHKALHOHHHX OOIecTB,
OTHOCAIIMECS K BompocaM ofecreuyeHMst MOXKapHOH 6e30nacHOCTH
CYIOB H paCCMAaTpPHBAIOTCH BO3MOXKHOCTH NpPHUMEHEHHs C STOH
Uesbl0 HeMeTaJJIHYeCKHX MaTepHaJoB.



PE3YNIbTATbl MCNLITAHUH
CMHHAIOLLETOCA OCHOBAHHS
BAKCOBOH BAJIKH

A. A. MAJISIPYYK, A. 1. CTAHHUIEBCKHH,
B. I1. CYCJIOB, JI. I1. CYCJIOBA

YK 629.12.002.28:624.072.2.001.1

CMmuHalonieecsi OCHOBaHUE TOJ, OTNIOPHOH MOBEPXHO-
cThI0 0akcoBoii 6aJKd NO3BOJISIET CYAHY ITOBOpayH-
BaThCsl B TMporecce cnycka.! PaGouas mioiajib ocHoO-
BaHus F, BhibupaeTcsl TakoM, 4TOOBl MPH MaKCHMaJib-

HOM 3HaueHuH GaKCOBOTO JaBJjieHHs (B MOMEHT BCIJIBI-
THS CyJHA) YyAeJbHOe [aBjleHHe MO Bcel mJjolanu
PaBHSJIOCh WJH OBIJIO HECKOJIbKO MeHbllle Npefena Te-
Ky4uecTH MaTepHala oOCHoBaHusi. BblcoTa oOCHOBaHusA
JOJI2KHA HMeTh HeOOXOJAUMBbIH 3amac Ha CMsITHE.
Omubka B ompeiesieHUH Tpefiesla TeKyuecTH Wik
HayaJbHOTO JaBJIeHHs MOXKET MPUBECTH K HeJOMyCTH-
MO KOHIIEHTpallM¥ peakUHy B HOCOBOH 4YacCTH OIOP-
HOH moBepxHocTH Ganku. Ecnu neficTBuTeNbHOE YyI€7b-
Hoe JiaBjieHHe B HauyaJbHBIi MOMeHT OylIeT 3Hayu-

IManapuyk A. A, Cycnos B. IL, Cycnosa JI. II,
TperbsixoBa B. T. HoBas kxoHcrpykuusi 6aKcoBOro ycTpoii-
cTBa jns cnycka cynoB. «Cynocrpoenne», 1971, Ne 4.
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Puc. 1. Ha6opbl cocHOBbIX OpychbeB, HCNbITAHHBIE HA THAPABJHYECKOM npecce: @, 6 — 6pycos
200250 MM,

ceyenuem 200%200 MM; 86—O — BepXHmin psf,

200200 mMm.

1 /

TEXHONIOrHA
GYA0GTPOERHA
H MALIMHOGTPOEHHA

TEJIbHO MeHblle Mpelesa TEKYYeCTH, TO MPU MOBOPOTe
6akcoBOll GallKH MpOU3OHJeT cMellleHue LEeHTpa JaB-
JleHHs] K HOCOBOMY KOHILY €e H, cJieJIoBaTesbHO, JlaBJe-
HUe Ha Kophnyc cylHa Oyler HepaBHOMepHHIM. B cay-
yae, eClU HeHCTBUTENbHOe yelbHOe [aBJleHHE B Ha-
YaJIbHHI MOMEHT IpeBLIAET Mpeies TeKyuyecTH Ma-
Tepuajla OCHOBaHuf, TO 3amac IJjacTtuueckoii medop-
Maluu OCHOBaHUsA OyJleT ucyepmnaH JHO MOJIHOTO MOBO-
poTta cynHa u 6akcoBoii 6ajiKu, 4TO TaKxkKe NpHUBEJET
K HepaBHOMepHO# nepenaue 6akcoBoro nasyenus. s
CMHHAIOILETOCH OCHOBaHMS llesiecO06pa3HO MPUMEHSTD
COCHOBBIE Opycbsi ctaHzaptHoro ceueHusi 200X 200 MM,
YJ0XEHHbBle CJIOSIMU B JIBYX B3aUMHO NepNEHIUKYJsp-
HBIX HamnpaBJjeHusix. Dpycbsd ojfHOro HampaBJieHUs
JOJXKHBl pacnojlaratbcsl IpPyr Haja APYroM B OIHOI
BEPTHKAJIbHOH MJOCKOCTH. Dpycbs B cjoe yKyiajbl-
BaloTcA C 3a30poM He MeHee 2—3 cM. OcHoBaHme
O06GBIYHO COCTOHT U3 2—O CJIOEeB.

Pa6ouasi nJomaZp CMHHAOLIErocss OCHOBAaHHS OIl-

penensieTcs
Fp= i iG K,
raie n, H Ny— KOJUUeCTBO OpyCheB B CJIOSIX TNPOTH-
BOTIOJIOXKHBIX HampaBJleHHH;
K, u K, — mupuna 6pycweB (puc. 1).

OTtnyomenre paboueil myolllafii CMHHAIOLIETOCS] OC-
HOBaHHs K ero obued maomaau F=LB, rne L u B—
JANHHa 6pycheB OXHOTO M JAPYroro HampaB/€HHH, Ha
spiBaercsl KoadduuueHToM 3anosHenusi. Hanpsixenue
cxaTusi ¢ B O6pychbsix onpejieisieTcsi J€JEHHEM Harpys-
ki P Ha ko3adduuuent sanonuenus n=~F,/F.

ns onpeneseHust
NPOYHOCTHHX u JedopMa-
IIHOHHBIX  XapaKTEPUCTHK
CMHHAIOIIETOC OCHOBAaHHSA
Ha THIpaBJHYECKOM Ipecce
OBLIM HUCIBITAHBE CeMb pas-
JIMYHBIX Ha60pOB COCHOBHIX
~ 6pycbeB (cM. puc. 1). O6-
r— mas IJIOHafb KaxkJoro
- Habopa cocrasisiia 1 m2
e IlepBbie ueThlpe Habopa
uMenn KoabduuveHT 3a-
nojHeHus, papHbli 0,64,
nocnenuuii — 0,48. Buax-
HOCTb HCIBITHIBAEMBIX
6pycbeB cocTaBjasijla IpH-
mepHo 30%.

Tak kak 1mpu cHoycke
CyIHa CXUMamllasi Ccuna
JelCcTByeT Ha OCHOBaHHe
MoJi TMeEPEMEHHHIM YIJIOM,
o6xaTue  INPOU3BOJAMJIOCH
IpH TMOMOIIM CTaJbHOro
KJIHHA, yTOJl KOTOPOro Ohln
paBeH MaKCHM aJIbHOMY

- L

Y —— . —

ocTtanabHble Gpychst —



TexXHOJOrMA CYHOCTPOEHMA M MAIUMHOCTPOEHMSA

yray nosopora cygHa (ykiaon 0,034). Ins cpaBHeHHs
Habop THna a OB TakXe 006XaT mNapajjelbHBIMU
niaockoctaMu. Harpyska P co3maBajach CTyNEHSIMH.
PesyabTaTel ucnbiTaHUR TOKasaHsl Ha puc. 2. Jua-
rpamMMBl IOCTPOEHH JJisl HayaJbHOrO naBieHusi. Yepes
5—7 wmuH. nasneHue majpajo Ha 10—20% wu satem
cTabUIM3UPOBAJIOCh, YTO HEOOXOAUMO YUUTHIBATH MPH

6, m/mz

Hadop @

600
700
600

300
400

J00 -
200
100

0 /] 20 J Y

|
50 € %

Puc. 2. JiuarpamMmsl cxkaTHss HaGopos GpycheB.

OG6Go3HauYeHH1 KPHBbIX COOTBETCTBYIOT MO3HIMAM pHC. 1.
KpuBan aq* — cxKatHe HaGopa THMNA @ mNapannenbHofi mio-
CKOCTBIO.

HCIONb30BaHUM pe3yibTaToB HcnbiTaHu#. OcrarouHas
negopManusi BCceX HUCNBITHIBaeMbIX OCHOBAHHUM COCTaB-
asma 10—119,.

AHanu3 moNyueHHBIX KPUBHIX MO3BOJISIET CHAENaTh
cJieyioliie BEIBOALL:

1. ®opma auarpaMM NpH NnapajijieIbHOM CKaTHH U
¢ MOMOIIBIO KJIMHA MEHsIeTCs] He3HAYUTEIbHO.

2. Hayano TekyuecTu
BO BCEX CJIYy4yasix COOTBET-
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HMMaeTcsl paBHOj WiMpuHemnojso3a B, a pgnuna L omn-
penensercsa no ¢opmyJe

R

~ 21e;B?
rne R — 6akcoBoe faBileHUeE;

N — K03Gb(HULIHEeHT 3anoJIHEHHS1 CMHHAKOLIErocs
ocHoBaHHf (mpu AByX u 6ojee cjosx 6py-
ceeB 1< 0,8).

o, — MpeJeNl TeKyyeCTH MaTepHajia CMHHAIOIIero-
Cf OCHOBAaHHUsl, COOTBETCTBYIOIIWE Hayajy
MJIOIIAJKU TEKYUYECTH.

Ecin Heo6xonmumasi BenuuuHa L mnpeswinnaer pas-
mep 6akcoBoi 6anKu, TO cleflyeT YBeJHUYHTh JUbO Co-
OTBETCTBYIOIIMH pa3Mmep 6ajKu B mpelenax IoJo3a,
Jub0 IIHPUHY OMOPHOH MOBEPXHOCTH MOJO3a.

Bricora cmuHarlerocs ocHoBanus A onpenenser-
CSl M3 YCJIOBHSI NOJIyueHUs] HEOOXONUMOH NJaCTHUECKOM
nedopmanuu no popmyJe

H> 4091,

rie Ay — usMmeHeHue nuddepeHTa CyiHa B TEUYEHHE
TPETHErO NMepUOLia crnycka (B pafuaHax).

[locne BbIGOpa pasMepoB CMHHAWOIIETOCS OCHOBA-
HUS PEKOMEHAYETCSl OMNpeJesuTh paclpeleseHHe LaB-
JIEHHSI 10 €ro JJIMHE JJisi Tpex IOJIOKEHUH CylHa: B
MOMEHT HauaJjia JelcTBUsi 6AKCOBOTO HaBJIEHHS, MpPH
MaKCHMaJbHOM YIJle TOBOpPOTa U B MPOMEXYTOYHOM
NoJioKeHuH (yroJ MOBOpPOTAa paBeH NOJIOBHHE MaKCH-
ManbHOro). JlJsi Ka)KAOro M3 yKa3aHHBIX MOJIOXKEHHH
pacnpejesieHue JAaBJE€HHUS JOCTATOYHO NPOCTO Ompe-
JeNisieTcsl MeTOJOM IMOCe0BATeNbHBIX NPUOJIUKEHUI.
Pas6buBag cMHHaIONleecsl OCHOBaHHe MO JJiHHe Ha 4—
5 y4acTKOB U 3a[aBasiCb BeJUUMHOH AedopMaiiuu, mno
fuarpaMmMe cxkatusi (CM. pHC. 2) MOXHO ONpeeNHThb
Hamnpsi2keHue B OPYyChbsIX M HarpyskH, BOCIpUHHMaeMbE
KaxjablM yyactkoMm. IIpu 3ToM cymma Harpysok Ha
KaXJIoM ydacTKe JOJIKHa OBTh paBHa O0OakCOBOMY
napyeHuo. Peledne ynaercsi MoJyyuThb mocje IBYX-

CTBYeT HamnpsIXKEeHWIO C¥XKa-
THSI B Opychix o.=220—
250 1/m2. n

3. ¥npyraa pedopma-
sl CMMHAIOIIErocss OCHO-
Banusg 3—69%.

-

4. Jedbopmanusa B mpe-
Ienax TJIOUAfKH  TeKy- '
YeCcTH COCTaBJsieT 25—
30%. CrnenoBaTtenbHO, 3a
PacUETHYI0O MOXHO TPHHU-
Matb JedopMalulo, pas-
nywo 20—259% BBICOTH CMH-
HaoLerocsi OCHOBaHHS.

5. VBenuueHue paBJie- 8

—_— e -l ———

HUS B [Ipefieniax MJIOLIAKH
TEKY4YeCTH COCTaBJSET BO
Bcex cayuaax 10—209%.
MoxHO peKOMEeHJI0- N
BaTb TAakKyl TMOCJel0Ba-
TEJBHOCTh NPOEKTHPOBAHUS
CMHUHAWILErocss OCHOBaHMUSL.
UlupuHa ocHOBaHuUSI TpHU-

6 Cynmocrpoenne Ne 5, 1971 r.

Puc. 3. CMHHalOllCEeCsT OCHOBaHHe,

1 — 6akcoBast Ganka;, 2 — cMHHamIeecss OCHOBaHHe (COCHOBbLie Opychsl cedeHHeMm 200200 mm);
3 — kpennenne GankH K monosy; 4 — AyGoBhie KJIHHBS; § — GaKCOBHII Mono3,
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Tpex mnpubmkeHnii. BhluucieHue ynoOHO NPOU3BO-
IuTh B TabauuHo#t ¢opMe. 3a pacueTHHI Mpefen Te-
KyuecTH OpycheB MpU NMPOEKTHUPOBAHHH CMHHAIOIIEroCs
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Puc. 4. PacnpeneneHne HanpsixKeHHd Nno AJHHE CMHHaOLerocs
OCHOBaHHSI 6aKCcOBO#H 6anku.
MOMEHT HagaJaa lleﬁCTBlflﬂ 6akcoBoOro JaBJIEHHUS;

NnpyH MakCHMaJIbHOM MOBOpPOTE CYynHAa; - — — — B Inpo-
MEKYTOYHOM IIOJIOKEHHH CyAHAa.

— — B

OCHOBaHMSI CJIEAyeT NpUHHUMaTh BenuuuHy 220 T/M2
Lcnu peficTBUTENbHBIN npefes TeKydectu 6yaeTr 6oJib-
1lle, TO NPOYHOCTb HOCOBOH YacTd GasKu M Kopmyca B

U3 PEOAKLMOHHOW NOYTHI

Yurarenn §I. H. LlepemeBckuii coobmaet, 4to YyJyudmieHue
MeXaHH4YecKHX H aHTH(OPUKLHOHHHIX CBOHCTB YYTYHHHIX JeTajef,
npUMeHsieMBIX B CYNOBOM MAaIUHHOCTPOEHHH, MPH COXPaHEeHHH
xopoulefi o6paGaTHiBaeMOCTH, BeCbMa MaJioro KOpoOJieHHst M OT-
CYTCTBHSl TPeIIMH MOXeT OBITb NOCTHTHYTO H30TepMHYeCKOH 3a-
kankofi. §I. H. LllepemeBckuil u3yuan BiusiHHe TepMUuecko obpa-
GOTKH Ha H3HOCOCTOHKOCTb ceporo uyryHa. MM 6nlnM ncnbiTaHH
CllenyloOlye CTPYKTYPHI: MepJUTHAf, NepJuTHas ¢ HajauuneM dep-
puta o 60%, mrosbyaTOoro TPOOCTHTA C HAJHYHEM OCTaTOYHOrO
aycrenuta. MccnenoBaHus Ka)kao#l mapbl NPOBOAMJINCH Ha Ma-
muHe TpeHus Tuna MUY B TeueHwe 25 4 mpu yZmenbHON Harpyske
Ha o6pa3us! 75 Krc/cM? B CKOpPOCTH BpauleHHs posrka 0,48 m/MuH.
Kak nokasanu HcnhTanus, HauboJbluasg H3HOCOCTORKOCTH Oblia
Y YYTYHOB CO CTPYKTYpPOH HMroJibuaTOro TPOOCTHTA H OCTAaTOYHOTO
ayCTeHHTa, HauMeHbllast — Yy YYryHOB, HMEIOHIUX B CTPYKType
no 60% deppura.

ABTOp mnHCBMa CYHTaeT, YTO XOpOlIHe aHTH()PHKIHOHHBIE
CBOHMCTBA CTPYKTYp, NOJYYEHHBIX H30TEepMHUYECKON  3aKaJKOH,
MOXKHO OOBACHUTb ABYMs (paKTopaMu: NOBHIIEHHOH MHKpPOTBep-
JOCTBIO HIVI TPOOCTHTA MO CPaBHEHHIO C IUIACTHHAMH NepJIHTa
H HaJHYHeM B CTPYKTypPe OCTATOYHOrO ayCTeHHTa, KOTOpHIH obec-
NeyuBaeT AOCTAaTOYHYIO IJIACTHYHOCTb KOHTAKTHPYIOLIEro IOBepX-
HOCTHOTO CJIOSL.

KpoMe ToOro, ocTaTouHmIfi ayCTeHHT B mpolecce TpeHHs Tpe-
TeprneBaeT pacnaj, B pesysbTaTe 4ero o6pa3yloTCs MPOAYKTH BHI-
COKOH CTeNneHH IHUCTNEPCHOCTH, TBEPAOCTH H COMNPOTHUBJIEHHS H3-
Hocy. Kaxnblii mocsienylomuii MOMeHT Ha TPYILeHCS MOBEPXHOCTH
NOSABJIIETCA HOBHIH, GOJiee YNMpPOYHEHHHBIH cJIOH, (POHT KOTOPOro
npojBUraercs B ray0Ob JeTajn.

Cynpocrpoenune Ne 5

5TOM paiioHe J0JKHA OBITb COOTBETCTBEHHO YBeJU-
yeHa.

Ha puc. 3 nokasaHo cMuHalollleecsi OCHOBaHue CyJ-
Ha Maccodd okoso 4000 T mpu OGakcoBOM JjaBJjleHUU
1300 1. [nsi ymeHbHIeHUsI KoJuuyecTBa OpychbeB, pac-
XOJlyeMBIX Ha Habop CMHHAIOLIErocsi OCHOBaHWsI, HO-
coBasi yacThb ero Ha jJjuHe 1,2 M Habupanachb U3 TpeX,
a ocrajbHasi 4acTb W3 ABYX psiioB. Pacnpenenenue
JlaBJIeHUs1 MO JJIMHE CMUHAIOLIeroci OCHOBAHUA [J1s
TpeX TOJIOXKEHUH Cy[Ha, onpefejleHHOe OMUCAHHBIM
BHIIIE METOJZOM, NpeACTaBjeHo Ha puc. 4. M3 pucyHka
BHJIHO, YTO yBeJHUeHHe [aBJeHUS Ha HOCOBYIO YacCTh
6akcoBoii 6aJIKu nmpu MakKCUMaJIbHOM NOBOPOTE CyLHA
coctaBjsieT Bcero 8% mo oTHOIIEHHIO K NEepPBOHAYAJb-
HOMY 3Ha4eHHIO.

IIpn cnycke ykaszaHHOTO CyAHa Ot HM3MepEeHH
nepemelienusi 6akcoBoii 6ajKM OTHOCHTENbHO Oakco-
BHIX MMOJIO3bEB, T. €. AedopMalusg CMHUHAIOUIErocs OC-
HoBanusa. MakcumanbHasi nedopManus HOCOBOH 4acTH
OCHOBaHHsI oOKasanack paBHOH 85 mM. Takum obGpa-
30M, BBICOTAa CMHHAIOIErocsi OCHOBaHuUsi oOJyanaer
(¢bakTUYeCKUM 3aMacoM IJacTHYECKOH nedopManuu
okosio 40%, 4TO rapaHTHpPYET OTCYTCTBHE INeperpysKu
Ha HocoBoM KoHUe O6anku. [locne cnycka cyana cmu-
Halollleecsi OCHOBaHHWE COXPaHUJIO YOPYyrue d IJIACTH-
yecKHe CBOHCTBA W OBLJIO NPUTOAHO JJIl NOBTOPHOTO
KCIO0JIb3CBaHHUS.

Yutatenp C. H. CosoBbeB npemyiaraetr cnocof YHNpOuHEHHS
fleTajiell Cy[OBOr0 MalIHHOCTPOEHHS, MMEIOUIUX CJIOXKHYIO KOHOH-
rypainuio H CpaBHHTEJNbHO MaJyl0 XecTKOCTb (pacmpejiesHTeb-
HBle BajMKH, TOJKATeNH KJamaHoB, 3y6uaTble Kojieca M T. I.).
Cnoco6 cBsi3aH ¢ H30TepMHYeCKOH BHIJIEPKKOH neraneifi B BaH-
Hax cyJbdolnnaHupOBaHHs mpH Temnepatype 480—600° C.

IOuddysnss asora B mpolrecce H30TepMHUYECKOM 3aKajKH Ie-
MEHTHPOBAHHBIX JleTajllell NOBLIIAeT HX MHKDPOTBEPAOCTb H H3-
HOCOCTOMKOCTb BCJIeJICTBUE 00pa3oBaHHsl B NMOBEPXHOCTHBIX CJIOSIX
kap6ouuTpunoB. Crnofi cynbhuaoB, oOpasyeMblil NpH BBIIEPIKKE
B BaHHe, WHTeHCHOHIHPYyeT npHpPabGOTKy pabGouux MOBepXHOCTeERl.

CoctaB BaHHB CyJb(ONHAHHPOBAHHA: IKEJIE3HCTOCHHEPOJH-
ctoifi kanmii — 73%, enkumit Hatpuii — 179%, THOCysnBdAT HAT-
pust — 10%. Texuosnorusi omepauui, clelylOlHX 3a H30TepMHYe-
cKOi 3aKaJKo#l, aHaJIOTMHYHa TOHN, KOTOpass NpPHUMEHSieTCa MpH
cyabhONHAHUPOBAHUH JleTajiefl.

MuKpOTBep/IOCTb MNOBEpXHOCTEHl 006pas3loB, I11€MEHTOBAHHBIX
H HM30TEepDMHYECKH 3aKaJleHHHX, cocTtaBisya 650—720 xkrc/mMm?,
H30TEePMHYECKH 3aKajleHHHX B BaHHe CyJb(GOLHAHHPOBAHHA
780—880 krc/mm2 OOpasnaMH CHYKHIH pPOJHKH JHAMETPOM
50 MM C AJIHHON JIMHHM KOHTakTa 5 MM. Martepuan cranp 20X.
AGcosoTHBIl H3HOC 0OpasnoB, 3aKaJIeHHEIX B BaHHe cyJabdorma-
HUpOBaHHs, 3HAUHTEJbHO MeHbllle, YeM 3aKaJleHHbIX B HeHTpasb-
HOH BanHe. VHTeHCHBHOCTH mNPHPaBOTOYHOrO H3HOCA Ha MPOTSH-
xenun (25-+-35) < 10° umkyiOB BHe y 06pasloB, KOTOpPHE OJIHO-
BPEMEHHO C 3aKaJKOH HaCHIIAMNCh a30TOM H cepoil. ATo o6bsc-
HsieTcsl OBICTPHIM HCTHPAaHHEM TOHKOTO CJIOS CYJb(dHAOB, BO3-
HHKIIero Ha mnoBepxHocTH. Ilpm panbHeHmelr paGote o6GpasnoB
HHTEHCHBHOCTh HM3HOCA CHHIKAE€TCS] M CTAHOBHTCS MeHbllle MHTEH-
CHBHOCTH H3HOca o6pasnoB, 3aKajleHHHX B HeHTPaJIbHOM COCTaBe
BaHHHL.

[Ipennaraemelii cnoco6 ynpouHeHHsi neTajied uMeeT GOJbllHe
NepCneKTHBLl BHEIPEHUS] B TEXHOJIOTHIO CYMOBOrO MAaILIHMHOCTPOEe-
HuS.



CNYXXEBEHO-PASBE3IHOH KATEP
U3 CTEKNOMNACTHKA

P. A. KOYTrHs, A. I1. 3ABbSIJIOB

YIAK 629.124.76.002.3:678.067.5

OnuH u3 HOBBIX OTeuecTBEHHBIX KaTtepoB «IO6wm-
JCHHHII» C KOpNmycoM u3 cCTekJomjactuka (puc. 1)
MOXKEeT HCIOJIb30BAaThCS KaK NMPOrYJOUHBIH, KaK cpej-
CTBO CBfI3W W T. A. Ero Hambosbliash AJHHA COCTaB-
asier 6,5 M, wupuHa 2 M, BhicoTa 6opTa Ha MHJeNe
0,87 M, Bomousmelienue nonxHoe 1,65 t. BocbMutiunus-
IpoBuiit V-o6pasnblii geuratesr MSUCIIY 100-1 mom-
Hocthio 90 n1.c. npu 2800 o6/mMuH coobuiaer KaTepy
MaKCHUMaJIbHYI0 CKOPOCTb Xxozna 6onee 49 km/u, 3amac
tonsuBa B 150 51 oGecneunBaer eMy HajbHOCTb IJa-
BaHus 1o 200 xM. ¥YnpaBJssieT KaTepoM OLHH UYEJIOBEK,
Ha ero 6OpTy pasMmeniaercst 5 MaccaXHPOB.

Kartep cnpoektupoBaH Ha knacc «P» Peunoro Pe-
ructpa PCOCP, ero HenoronnsieMocTh obecneyuBaer-
C NpU 3aTONJIEHUM OAHOro Jo6oro orceka. Ilpume-
HeHHe CTEKJOIJIacTHKAa B KauecTBe MaTepHasjia Kopmy-

MANOTOHHAHOE
GY10GTPOEHHE

Puc. 1. Buewnnit Bug katepa «lOOuneHmHblii».

ca NO3BOJIMJIO IPUAATh eMy CJIOXHYIO ¢dopmy. B uacr-
HOCTH, YBE&JIMYEH pas3BaJj HOCOBHIX ILIMAHIOYTOB H pac-
IIMpeHa HocoBas 4acth manyOe. Broap xopnyca no
BCeH JJIMHE MHUIA YCTAHOBJIEHBl NPOJAOJBbHEIE PElaHbl
H CKYJIOBble OpBI3TOOTOOWHUKH, KOTOpPHIE ONHOBPEMEH-
HO cnyxat pebpaMu xectkoctu. CaM Kopmyc mpej-
cTaBiisieT coboéi LeabHO(OPMOBAHHYI KOHCTPYKIHIO.
Tonumuna pHuleBo# YyacTu Kopmyca paBHa 5 MM, 6op-
TOB U TpaHua —4 MM, najgy6sl u pybku — 3 Mmm. Pop-

Vi

€

Al

T

Puc. 2. O6uee pacnoJoxe-
HHe.

1 —xopnyc; 2 —many6a u py6-

Ka; 3 — mok dopnuka; 4 — Jiox
M. O; § — gpHratenn; 6 — BaJio-
MpoOBOJ; 7 — ynpaBJieHHe [BHra-
TeseM; 8 — aKKymyasitop; 9 — py-
JeBoe ycrpolictBo; 10 — nUBaHbl-
PYHRYKH; 11 — cKiagbiBalomuiics

cTOoN; 12 — tymGouka-1KaQuKk;
13 — Kpecsio BopumTensn; I4 — Be-
mwanka; I5 — BeTpoBOii KO3bIpEK:
16 — octeknenue py6kH; I7 — Kpa-

Hell NeHbKOBEIN; I8 — Benpo ma-
PYCHHOBOE, 9 — LIBapTOBHBIfY KO-

Hell; 20 — AKOpHLIA TPOC;
21 — sIKOpB. 21 5

6*

19 16 17

7 7 v 20
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ITeBeHb, CKYJBl H KHJb O00Opa3oBaHbl yTOJIIEHHEM
00607104KH KopIlyca Npu (HOPMOBKE C 3aKJIagKOH Me-
TaJJINYECKUX MJACTHH B MeCTax KpellJleHHs JAeHIBYyJa,
KpOHIITeliHa rpebHOro Baja U NOLIUHIHUKOB PYJIS.

[Ipn xOHCTpyHpOBaHUH KaTepa YyHaJloCh YCNELIHO
pelluTh Bompoc obecneyeHUsi NPOYHOCTH Kopmyca C
HCIIOJIb30BAHHEM MHHHMAJIBHOTO YHCJIa LINaHrOyTOB.
B monepeuHoit cucteMe Habopa YCTaHOBJIEHO BCETO TPU
NpakTHYECKUX IUnadHroyra. JlONOJHUTENBHBIMH NOJ-
KpEIVIEHHSIMH KOpIyca CJIY¥KaT BBITOPOJKH TOMJIMBHBIX
OTCEKOB H OCHOBAaHUH JMBAHOB-PYHIYKOB B KaloOTe.
TpeMsi BomoHenpoHullaeMbIMH 1niepebOpKaMu KOpmycC
paszesneH Ha yerbipe oTceka — GOpPNHUK, PyOKYy-CcaJioH,
OTKDHITHIH KOKINHT M MOTOPHOe oOTheneHue (puc. 2).
Hoctyn B (opnuk OCyIIeCTBJSETCS Uepes JIOK, pacro-

3HAK KAYECTBA—
MOTOPHOW JIOOKE

YIK 629.125.23

KoMuTeT CTaHoapTOB, Mep M H3MepHUTeNbHHIX NpHOOPOB IpH
Cosere Munnctpoe CCCP npuCBOMJI TOCYHapCTBEHHBIi «3HaK
KauectBa» H yrBepausn TIocymapctBensnii cranmapt (IOCT
5.363—70) na MOTOpHYIO TYPHCTCKO-TporyJyiounyio Joaky «IlIpo-
rpecc» (pucyHok). OHa mpenHasHaueHa AJI MPOTyJIOK M TYpPHCT-
CKHX TIOXOMIOB, @ TaKKe JJsi HCNOJb30BaHHS B CAyxKeOHBHIX pasb-
e3nax. Jlomka esbHOMeTaJJIHYeCKasi, KJernaHas H3 aJIlOMHHHe-
Boro cmynaBa. Ee kopnyc paszeneH Ha yeTHpe OTCeKa TpeMs BO-
JIOHENPOHHUIIAeMBIMH NlepebopkaMHu. JIojika MOXKeT HCIOJb30BaThCS
IpH BOJIHEHHH J0 ABYX OamnoB (Beicota BosHH 0,5—0,75 M).

Jauua mortopHoi noaku 4,656 M, mupunHa 1,7 M, BhicoTa Gop-
ta 0,71 M, macca nogku (6e3 cHabGxkenuss) 180 Kr, MOmHOCTb
nofBecHoro Motopa «Buxpb» 30 . c., rpy3onogbeMHocts 500 Kre,
ckopoctb xona 40 kMfu. 'apaHTHHAHBIA CPOK SKCIIyaTaluH JOJKH
yBeJIHYeH 10 mosiytopa Jer. OHA HajiexkHa B SKCIUTyaTaldH, HMeeT
xopouyio obutaeMocTb. CreluanucTbl, yyacTBOBABILIHE B XOAOBHIX
M SKCIUIyaTANHOHHHBIX HCNBITAaHUSIX MoTopHo#t Jopku «[Iporpecc»

CypocTpoenne Ne 5

JIOXXEeHHEIN Ha manybe. B naccaxxupckom cajioHe ycra-
HOBJIEHB CBEMHBIN CTOJHK, MATKHE NHUBAHH U TyMOOU-
Ka-lKahyuk 1Jis XpaHeHus1 NPOAYKTOB. B KokmuTe 1O
JeBoMy O6OpTYy CMOHTHPOBAH MyJbT yIIpaBJeHHS.

Ha xonoBbix ucneltaHusx katep «lO6uneiinbli» mo-
Ka3ajJ XOpOIlHe MOpeXOAHBle KauecTBa H OCTOHYH-
BOCTb. IHTepecHO OTMETHTh, UTO NPH Neperpyske Ka-
Tepa (o 8 uesn.) cKopocTb ero MeHsinach Mano. nsi
HCOBITAHUU Ha NPOYHOCTb KaTep ¢ MOJIHOTO XOAa BHI-
OpachiBasica Ha HeobopynoBaHHHI OGeper. Ilpu sTom
NOBPEeXJIEHUH KOpHyca WJIM paccjoeHus OOLIMBKU He
0OHapyXeHO.

Katep tuma «lOOuneiinbliiy SKCNOHHpOBaJcs Ha
MeXayHaponHoi BeicTaBke B Mockee «Xumusi-70» u
NnoJab3oBajici OONBIIMM BHUMAaHHEM IOCETHTEJIEH.

B JUIMTeJLHOM MOXome mo Mapupyty Acrpaxasb — MockBa mpo-
tsokeHHOoCThI0O 3200 KM, pamu eit xopouwyio oueHky. Ilo cBoum
TAKTHKO-TeXHHYeCKHM JaHHBIM «[Iporpecc» He yCTynaer JydLIHM
MHPOBLIM 06pasiiaM, B YaCTHOCTH JIOAKaM aMepHKaHCKOro NpoHs3-
BogctBa «Kapunnak-puBbepa» u «Kajpunnak-ceHeka» (momenu
6418 u 6412).

Ha 30pascmeyem 1 Masi — env mencOYHApOOHOL COAUOAPHOCMU MPYOSUBXCS
8 6opb6e npomus umnepuasu3ma, 3a mMup, oemoxKpamuio u coguaruiml

Pa6omHuru npomeiwaennocmu! bopumecs 3a npemesopeHue 8 HCU3HL peuleHul
XXIV cve30a KIICC no Oaabreiiwemy pa38umur0o u YKPEnAeHur) UHOYCMPUALbHOU
moun cmpanst! Hacmoiiuueo nossiwaiime mexHuyeckKui yposeHs u fiheKmiuBHOCMb

o6uiecmeernn020 npou3soocmseal

(M3 IIpussieo IIK KIICC k 1 Masa 1971 ropa)
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TEHUMHIPAACKHE CYAOCTPOMTEJM C YECTLIO BBIIIOJHMIIM INPEJACBE3JIOBCKHME OBA3ATEJLCTBA.

Cnyck ua Boay TaHkepa «9 anpens» aaa Pecnyoamku KyoOa.



doro C Cmonsckoro (TACC) Cnycrk Ha BOAy cepnifHOro niaBy4ero JORAa.



Hcmopust cyoocmpoumenbHoix 3080008

YEPHOMOPCKHH
CYOCTPOHTE/bHbIA

0. M. 3JIATOITIOJIBCKAJl, P. C. KAl

YOK 629.128(09)

BeposomHoe HamapeHue armerckoit I'epmanum
Ha Hallly CTPaHy 3aCTaBMUJIO CPOYHO INEPeCTPOUTH BCe
HapOAHOe XO03AICTBO, BECh YKJIAJ KM3HM Ha BOEHHBIM
Jag. CTpouTesbCTBO CynoB Ha YepHOMOPCKOM Cy-
JOCTPOMUTEJIBHOM 3aBOJie MPEKPaTUIIOCh, HAYaJICA BBI-
IIyCK MNPOAYKUMM AJA (PpoHTa. BHLIO OpraHmM30BaHO
[MPOU3BOACTBO MMHOMETOB, PyracHbBIX 60MO, MOHTOHOB
171 nepeOpOCKM BOVICK, MPOTMBOTAHKOBBIX MMH, KpO-
Me TOro, CyZOCTPOUTENN PEeMOHTHPOBAJIM TaHKM U
IpPyryroo OOeByIO TEXHUKY.

K 22 mrona 1941 r. K 3aBOACKMM IIpMYaJaM IIO-
oL Kopabs JlyHaiickoi dJoTnanm, B 4ucie mep-
BBIX NpPHMHABLINE Ha cebsa ypap Bpara. Ilocie- oxke-
CTOYeHHEIX 00eB B HM30BbAX J[yHas M TPyIHOro Ie-
pexojia o IITOPMOBOMY MOPIO MHOIMe KOpaGiy HyX-
JaJICh B CPOYHOM peMoOHTe. PeMOHTHBIe paGOTBEI HaA
3aBOJie BeJIUCh KPYrJocyTO4YHO. BMecTe ¢ cymocTpou-
TeJIAMM Ha KOpabiax paboTaiy ¥ MOPAKU (PIIOTHUIIMN.
3ajilaHye KOMaHAOBaHMsA OBLIO BEIIOJIHEHO B CPOK.

Tar e Kak M Ha JPYIMX HMKOJIA€BCKMUX IIpeji-
ONpUATUAX, Ha YepHOMOpPCKOM 3aBOjie IILIO (POpMU-
POBaHMe OIOJIYeHYeCKUX IMOoApasfelleHuil. YiKe K
10 urosiss B omosrueHue 3ammcajiock Gosiee 4030 ueo-
BeK. OHOBpeMeHHO ¢ IOATOTOBKOM# K OOOpOHe Tro-
poZia mpoxoamia IUIaHOMepHas BSBaKyalus JIIOJE,
obopynoBaHusi, ILIeHHBIX MaTepMajJioB. 5 aBrycra
ocjyie OCOOEHHO O3KeCTOYeHHOM OOMOesKKM M3 3aBOM-
CKOJ raBaHmM yuwiM Bce Kopabsu. B Houb Ha 13 aB-
rycTa MocJIefHAA IPyIa CyAOCTPOUTEeJIe MOKMHYJIa
ponmHOi 3aBOA. A depes Tpu OHA PAINMCTCKUE BO-
cka Bouwm B Hukosaes.

I'mTiepoBLbl ILIAHMPOBAJIM BOCCTAHOBUTH 3aBOJ,
OZIHAKO MX 3aMBICJIbI HEe COBLIMCH. OTOMY BOCIPEIIAT-
CTBOBAJI TepOM3M IMIaTPUOTOB-IIOAIIONBLIMKOB, Pelly-
TeJILHO JEeVICTBOBABIIMX MHPOTUB OKKYIIQHTOB.

OnauM m3 pykoBoAuTelNell HUKOJIAeBCKOTO IIOf-
1oJ1bA ObLI MHKeHep BukTOp AJlekcauaposuy JIAruH,
BIIOCJIEAICTBMY IIOCMEPTHO YJOCTOEHHEIZ BBICOKOTO
3saHus I'epoa Coserckoro Coroza. Eme HakanyHe OK-
Kynauuy oH npuOel1 B HukosaeB pnsa opraHmsalium
ITOAIIOJIbHO-AVBEPCMOHHO pabOTEI B TBHLIy Bpara.

! Okonuanue. Hauano cm. «Cypoctpoenne», 1971, Ne 4

BPEMA, JH[H,
COBbITHA

Pabotasa Ha IOxHOI Bepdm (Tak B rogbl OKKyIaLym
HazplBaJIica UepHOMOpCKMIT 3aBop) mox daMuanein
Kopuena, B. A. JIarume BO3TJIaBMUJI NOQIIOJNBHYI Opra-
Husauuo «HukosiaeBcKui 1eHTP», ¢ KOTOPOi1 MoAaep-
JKUBAJIM TECHYIO CBA3b BCe IOAIMOJIBHBIE TPYIIIBI 3a-
Bofta. OxHoi U3 HUX pykoBoauia ureHep M. T. Ton-
yapos. IloamoJsbnmKky BEIBOAMIIM U3 CTPOA 060pyzno-
BaHMe, CPBIBAJIM BBINOJIHEHME 3amaHuil ¢allimcTCKO-
ro KOMaHAOBaHNUA. AKTUBHO JeiiCTBOBajla Ha 3aBOJeE
u noanonpHasa rpynna «Ilatpmor Poguael» BO riase
¢ mactepoMm JViBanom BacunbeBuuem KozomepoBBIM.
3a BpeMA OKKyITallMy 5Ta IPYyNIa BBIITYCTHUJIA YeThI-
pe THICAYM JIMCTOBOK Ha PYCCKOM M HEMELIKOM f3bI-
kax. Ocennrio 1943 r. mepes OTCTyILIEHMEM TUTJIE-
POBLIEB MOATIOJBILMKYM IIPefOTBPAaTUIM B3PHEIB 3Jjie-
BaTOpa M ocBoOommiayu Oojee 50 COBETCKMX BOEHHO-
TIJIEHHBIX.

BoitHa paz0pocasa HMKOJAeBCKUX CYAOCTPOMTE-
Jleil 110 pa3HBIM ropofaM. SHauYMUTeJIbHas YacThb CIie-
LIMaJIICTOB 3aBOAAa M OCHOBHOE 00OpyAoOBaHMe ObLIN
9BaKyupoBaHBI B Actpaxanb. CTpouBumecs tam 6po-
HeKaTepa OKazajgy OOJIBLUIYI0 HOMOHIb 3alUTHUKAM
Cranunarpaza. 3a rogbl BOMHBI ITPOU3BOACTBEHHBIE
BO3MOYKHOCTM aCTPaxaHCKO Bepdy 3HAUYUTEIIBHO
pacupuianck. IIpy aKTUBHOM y4acTUM CIIELMAJIVICTOB
HuxomnaeBckoro cyznocTpoutesbHoro 3apopa JI. A. Cax-
HOoBckoro, II. K. OxotHuxoma, A. M. UYekanHosna,
II. A. Abukysora, B. II. TonyboBa, A. V1. Epmosae-
Ba U JIpyTUX Ha acTPaxaHCKO Bepdu ObLIM CO37aHBI
VMHCTPYMEHTAJIbHBI/, MOHTAKHBLII M JIBa MeXaHude-
CKUX Iiexa.

Bospiias rpynma HHMKOJIaeBLIEB, B TOM YHCJE
A. P. 3Bonoryxun, A. C. [zwo6a, V1. B. KaraHos,
K. &. MBanukmit u gpyrue, paborana B Bary, rae
Yyepe3 HeCKOJIBKO MeCAlleB IIocje Hayajla BOVHBEI Ha-
qajla Cco3gaBaThbCcA 0asa IO JOCTpoiike Kopabieil.
3Iech e BeJcA PeMOHT 00eBOiT TeXHMKM. 3a Jo-
CPOYHYIO cJadyy KopalbJeil MHOrMe CyZOCTPOUTENN
ObIM HarpamzeHbl 3HAaYKOM «OTINMYHMK cOLMaIM-
CTUMYECKOro copeBHOBaHusa HapkomMmcyarpomas.

Konnextus YepHOMOpPCKOro 3aBoza npan (PPOHTY
HEeMaJIO OTBasKHBIX BOMHOB. OfMHHAAUATE €r0 BOCIIM-
TaHHUKOB yHocTomiuchk 3BaHua I'epoa CoBeTckoro
Coroza. Muorue cypmoctpoutesny ObLIM HarpaKaeHbI
opaeHaMu u MepanaMu. Ito B. A. I'peuMInHUKOB,
H. II. Imutpues, M. YI. Cyxouenko, JI. V1. Bybep,
H. II. Ermnko, T. K. Bepexor, J. A. Kapa0byr,
I'. A. ITonoBuens, K. B. Kozaunackuit 1 ap. MHorue
cynocTpouTes ObLIM HarpasKaeHbl OpAeHaMM M Me-
JaJIAMMN.

CiaBHBII 60€BO¥ IyTH MPOLIIM B rofbl Besukoit
OTeuecTBEeHHO BOVHBI KOpabii, IIOCTPOEHHBIE Ha
craneyax YepHoMopckoro zasopa. IlpmmeuarelibHa,
HanpuMep, cyabba scmuuna «HezamoxHMK», ¢ mep-
BBIX JIHEl BOMHBI aKTMBHO y4YacCTBOBAaBIIIEr0 B 00SAX.
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Be3s mnojoMOK u aBapui
KOpabyp mpolieJ IOYTHU
46 000 OoeBBIX MWMIB, BBI-
noJHUB OKoJI0 120 oTBert-
CTBEHHBIX 3aJJaHNiI KOMaH-
moBauusa. OH ydacTBOBAaJl
B o6opoHe Opeccel, CeBa-
CTOITOJIA, KaBraza, B
Kepubs-Peogocuitckoin  u
Ogzepeiickoit  AeCaHTHBIX
omepauMAx U T. A. ApTUi-
JilepMcTBl  KOopabJia  moTo-
mm  (palllMCTCKMA  TaH-
Kep, cOMIM TpM caMOJIeTa,
YHUYTOMNKMIIM JBE apTuil-
JepuitCKue ¥ 4YeThIpe MM-
HOMeTHBIe OaTtapey Ipo-
TUBHMKA. 3a 3acjyru Ie-
pen Popunoit YKaszoMm
[Ipesuauyma BepxoBHOro
Cogseta ot 8 wmrona 1945r.
scmubel] «He3aMOMKHUK»
S ecamm— OBLT HarpasKJeH OPJAEHOM
«KpacHoe 3HamMsa».

IIpocyiaBuiica u Japy-
roif KopabJsb, IIOCTpPOEH-
HBIYI HMKOJIaeBLlaMMU — JIe-
IOKOJI « AHacTac MUKOAH»,
coBepumBiMii B 1941 .
JlerTeHOapHbllI KPYTOCBET-
Hbl1 peitc. Korma Hava-
Jacb BOMHAa, CYAHO TIOTO-
BIJIOCH K XOIOBBEIM MC-
NBITAHUAM. CpnarouyHas
KOMaHfa, B COCTaB KOTO-
poii BOLLIM KajapOBHIE CYy-
noctpoutenu Pemop Xmnbko, Anekcanzp I'poiicMaH,
Baagumup JoGpoBoabekuit, Mwuxamn Yimd, VBas
CrelleHKO M Japyrue, B HeOOBIYallHO KOPOTKMI CPOK
OpoBeNM uchbITauuda Jiefokosa. Ilocye mepemaum Ko-
pabJisi BOEHHBIM MOPSAKaM CyJAOCTPOMUTeJIM He BO3Bpa-
muanuch Ha 3aBof. OHM oOpaTtunnck ¢ Hpockboil K
roMauaupy Kopabiya C. M. CepreeBy BKJIIOYUTE MX
B COCTaB BSKmMmaxKa. JIX mpockba ObLIAa YyZOBJIETBO-
peHa. IlepeoGopynoOBaHHEIN, C YCTaHOBJIEHHBIMM Ha
najybax 3eHUTHBIMU OPYIAUAMY, JIEJOKOJI II0JIy4MJI
IIpUKa3 OTIPaBUTbCA BOKpPYr Esponer B BapenieBo

lFepoii  Coserckoro Coto3a
B. A. I'peunuiHHKOB.

{ Manar

Cosetrckoro Coro3a

H. Il. Erunxo.

Tepoii

Ackaapenublii MHHOHOcel «He3amoxXuHk».

Cypocrpoenne Ne 5

MOpe K HalllMM CceBepHBIM

Oazam. Ilpuiioce cpaTh

JIMYHOE OpysKMe, CHATH C

KOpabnsa opyZus, dYTOOHI

UMeTh BO3MOKHOCTB 3aX0-

JIUTH B HEUTpaAJIbHBIE MOP-

TeI. B Oreitckom 1 Cpenu-

— 3eMHOM MOPAX, rje ObLIn

CcOCPeZIOTOYEHbI UTAJIbAH-

CKIe UM HeMelLKle BOEHHO-

MOpCKMe 0a3bl, JIeIOKOJI

HEOJHOKPaTHO TOABepraJ-

cA TOpmeAHLIM aTakaM M

OoMmbOappupoBKaM  Bpara.

Onmako oTBara COBETCKUX

MOPSIKOB, UX BOJI U Bepa

B mobefy He pas cracajm

KOpabJb OT HEMMHYyeMOW

rmbenu. CKBO3b OrOHB

BpaKeCKux OaTapeis,

CKBO3b BeTpPBbl M LITOPMBI

MPOBeJI MOPAKU JIENOKOJI

} B DBapenieso mope. [o

KOHI]a BOMHBI «AHACTacC

Muxosm» obecrieunBal

MJlaBaHUe KapaBaHOB CYy-

T~ noB o CeBepHOMy MOp-
CKOMY ITyTHU.

Korma BMecTe ¢ Iepe-
noBeiMM 4actaMu Kpac-
HOiT ApMuKM HUKOJIAEB-
CKMe CYJIOCTPOMTENM BO-
IIIM B TropoAd, OHU YBU-
IeJI CTPAaLIHYI0 KapTUHY
paspyllleHua:  OTCTyIas,
TUTJIEPOBLIBI cTapaJch
YHUUTOKATh KaK MOKHO OoJblue. Ilepen HMUKOJaeB-
aMyu ObLJIa MOCTaBJIEHA CJIOMKHAA 3a/jadya — B KOPOT-
KUl CpPOK BOCCTAaHOBUTH MPEAIpHUATHE, JNOBECTU €ro
MOIILIHOCTE [0 AOBOEHHOTO ypoBHA. B ycioBusax 1mo-
CTOAHHON HeXBAaTKM paboueil cuibl, 000pyAOBaHUA U
MaTepHaJiOB MPUXOAUJIOCH paboTaTh KopabejaM B Te
roasl. Ho OHM ¢ YeCTBIO BBIEPIKAJIM Bce MCIIBLITAaHNUSA,
B OCHOBHOM 3aBepIIMB BOCCTAaHOBJIEHMEe 3aBOZa K
1948 r. K sTroMmy BpeMeHHu yiKe IOBBICMJIACH ITPOM3-
BOAMTENLHOCTE TPyZAa, mouTtu Ha 5% cHusmiace ce-
6ecTOMMOCTD MPOAYKLMM. 3aBOA IMOJYy4Yns 2 MJH. pyoO.
CBEPXIUIAHOBOM# DKOHOMMM M ellle 3 MJH. Py0. 3a
cyeT BHEAPEHUA IIPEeAJIOKEeHNII PalyOHaJIN3aTOPOB.
600 pabouux BEHINOJHWMIIM CBOM TOAOBBIE 33JaHMA 32
10 mecsLes.

3a ycnexyu, NOCTUTHYTBIe KOJJIEKTVMBOM 3aBOAa, M
B O3HaMeHOBaHMe 50-JleTHsi cO AHA ero OCHOBaHMA
3aBOJM YAOCTOMJICA BBICOKOI NPaBUTEJILCTBEHHO Ha-
rpajgbl — opfieHa JleHMHa. 3a OTJIMYHBIA TpyA OOJb-
1asg rpymnmna paboymMx, MacTepoB, MHiKeHepoB (cpemy
unx mactepa V. f. Crenenxko u H. &. AHucuUMOB,
KoHcTpykrop M. II. Makcumenko, cBapupma JI. I'. Be-
JYILIeHKO, Ky3Hel] B. A. Rynbumiikuil 1 MHOrMe JApy-
rue) OBLIAa HarpasKAeHa OpAeHaMM M Me[aJsaMu
CCCP.

ITocjie ycCITEIIHOTO BBIMOJIHEHMA IEPBOro IIOCJe-
BOEHHOIO IIATUJIETHEr0 ILIaHa HadvaJicsad HOBBI 3Tall
pasBuTHs 3aBOfa. K TomMy BpeMeHu ObLiIa co3faHa
HeoOxoamMass TeXHudyecKkas 0asa JAJA ITOCTPOMKHU CO-

lFepoii  Coserckoro Coro3a
K. B. Ko3auuHcknuii.

Cosetrckoro Coro3a
I'. A. NoaoByens.

Iepoit



Bpemsa, JOAM, COOLITHA

BPeMeHHEIX CYJOB, B KOTOPBIX OCTPO HY-
JKJAJIOCh HapOAHOEe XO3ANCTBO CTPaHBL
BrinonHAsa pelleHns mapTuy U MpaBUTeb-
CTB3, KOJIJIEKTUB IPUCTYNIJ K CTPOUTEJIb-
CTBY CepuM KPYITHOTOHHAXXHBIX MOPCKUX
CYZOB.

B 1951 r. mopcKoi1 ¢yoT CTpaHkI OJy-
YMJI TOJIOBHOJ CepuilHBIM TaHKep «Kas-
OeK», IOCTPOEHHEBIII HMKOJIAeBCKMMM KO-
pabenamu. OTO0 OBIIO OJHOBMHTOBOE OJHO-
nanybHoe cynHo ¢ OakoM, cpenmHeit Haj-
CTPOMKOI, F0TOM ¥ KOPMOBBIM PaCIIOJIO¥XKe-
HMeM MalIMHHOrO OTAeNeHuA. [[imHa TaH-
Kepa cocraBaana 145,5 M, mmmpuna 19,2 m,
BeicoTa Oopra 10,4 M, BoJOM3MeIlleHVE
16 250 T, momgHOCTEL ABUTraTeneir 4000 J.c.,
JanbHOCTE maBaumsa po 10000 wmumis,
cropocte 13,3 y3, 24 rpy30BBIX TAaHKA,
00pa30BaHHBIX IPOAOJILHEIMM ¥ IIOIIEpeY-
HBIMM IepeOOpKamy, BMeI[aJM OKOJIO
11780 T HedTeIPOAYKTOB.

Brieperle B IpakTHMKe OTEYEeCTBEHHOTO CYHAO-
CTPOEHMA MpU IOCTPOIIKe TaHKepa OBLIM MpyMeHEeHEI
dopmEl 06BOZA KOpITyca, obecrieYynBaBIINe ITOBLIIIIEH-
HYI0 CKOpOCTh xo0ja. HoBIileCTBO 3aKJIHOUYaJOCh U B
YCTaHOBKe JABYX IJIaBHBIX Am3eJjeit, paboTaBIIMX dye-
pes rmapo3ybyaTyro nepenauy. PopMupoBaHue Lelb-
HOCBapHOro Kopryca (KJemaHbIMM OBLIM JIMIIB CO-
eIMHEeHNA LIVPCTPeKa ¢ NMalyOHBIM CTPVIHIepoOM ¥ Ha-
KJaAHble JIMCTHI HAJCTPOEK) BeJIoCh OOBEMHBIMM U
[JIOCKOCTHBEIMM  CEKLUAMM, WIrOTOBJIEHHBEIMM  BO
BHOBb OPraHM30BaHHOM COOPOYHO-CBAapOYHOM LieXe.
CeKUMOHHBII €rIOCO0 IIOCTPOMKM ITO3BOJMJI 3HAUM-
TeJIbHO COKPATUThb CPOKM CTPOUTEJILCTBA.

B nmnocnexnyromme roAbI HMKOJIAeBULI Ha4yaJM
CTPOUTEJILCTBO OOJIBIIOI CepyM CYXOrpy3HBIX CYJZOB.
Ilepoe u3 HuUx — Terwioxon «JHemporac», ObLIO 3a-
JoxeHO B JeKabpe 1954 r. I';maBHas 0cOOGEHHOCTH
TEIJIOXO/ia 3aKJIoyajack B O0OOpyZOBaHMM €ro Ju-
3eJIb-BJIEKTPMYECKOil YCTaHOBKY, obecrieunBaroniei
CKopocTh 16,8 ya3.

Crenymommm 3TanoM ABMIIACh IIOCTPOIKA cepumt
CYXOIpy3HBIX CyAOB BogouaMerieHueMm 22170 T Ttumna
«JlenmHCKMi1 KomcoMos». OnmH W3 INEepBBIX CYXO-
Irpy30B 3TOro Tvma — typboxon «Pusmk BaBniaos» —
HUKOJIaeBLBI casim B 3Kciuryatauyio B 1959 r. Crie-
IMAJIBHO CIPOEKTVPOBAHHAA 3HepreTuyeckasd ycCTa-
HOBKa C IIOBHIIIIEHHBIMM MapaMeTpaMy mapa obecrie-
Ynujga CyYAHY BBICOKYIO CKOpPOCTb—OKOJO 19 Yys.
B pacnopssceHue B3Kumnaxa OBIIM IIPENOCTABJIEHBI
ONHO- M JBYXMECTHEIe KAHOTHl C YCTAHOBKaMM KOH-
JVIVIOHMPOBAHHOTO BO3AyXa U Apyrue ypobcrBa. 3a
4YeThIpe rofia ¢ 3aBOJACKMX CTaleJieil COLILIO HATh Cy-
OB TAKOro TUIIA.

IIpouzBOoAMBIIMIICA TOTHA MOMAPHEI CIIyCK CyZOB
3HAYNTEJIBHO YBEJIMYMJI IIPOITyCKHYIO CIIOCOOHOCTH
CTalleJieli, a IIpMMeHeHVe MaKeT-KOHAYKTopa IIpu
MOHTasKe IJIaBHBIX JBUrartejiell, BLICOKOTeMIIEpaTyp-
HadA CYLIKa JipeBeCMHBI WU Jpyr¥e HOBILECTBa
YCKOpMJIM IIpolecC IOCTPOMKM cynoB. DBoabiioro
ycrexa pobunych caecapyM-MOHTaMKHMEM Opurazbl
®. B. Xunsko. HoBasa TexHOJIOrMs LEHTPOBKY JIVMHUN
Bajla, BHEJpPEHHAasd MMM, [ajla BO3MOYKHOCTH BeCTHU
MOHTasK BaJIOIPOBOAa HIMPOKMM (PPOHTOM, BBIIIOJI-
HATHb IOYTH BCce paboThI O CIIyCKa CyAHa Ha BOAY.

e,
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VYuyacTHHKkM mnepexofia Ha Jejokode «AHactac Mukosin».

Bremonnaa pewenus XX cvespa KIICC, B 1956 1.
KOJITIeKTUE YepHOMOPCKOro 3aBoja IMPUCTYIIMI K CO-
3/IaHNI0 KPYIHO# cepyy OOJNBIIMX MOPO3MIBHBIX

Tankep «Bunnuna» (tuna «KasGex»).

Tpaynep «HBan Cepepa».
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bpuraaup monrtaxHukoB [e-
pol coLHaJMCTHYECKOro Tpy-
na &. B. Xuabko.

Bpuragup cynosbix céopuu-
KoB [epoit coumanmcTHYECKO-
ro tpyaa II. H. Hlep6akos.

PBICOJIOBHBIX  TpayJepoB
(BMPT) npuvHIMIINAJIBHO
HoBoro Tuma. OT cTaphIxX
TpayJIepoB OHM OTJIN4Ya-
JVCh PalLMOHAJbHEBEIM BbI-
OopoM TrJIaBHBIX pasMepe-
HUI U 3JIEMEHTOB, KOpMO-
BOJ CXeMOJ1 TpaJieHus, Ha-
Ju4yeM LEXOB pbIOooOpa-
OOTKM, MOIIHBIX PBIOOMO-
PO3SMJIBHBIX M pecprxe-
PaTOPHBEIX YCTaHOBOK.

B Teuyenmne 10 jetr TpPYy-
JOeMKOCTh IIOCTPOVIKY
BMPT cuumsniaaces OoJee
yeM B 4YeTbIpe pas3a, a
OJUTEJIbHOCTL ITOCTPOVIKU
COKpaTmjiiach IIOUTU B
ATtk pas. IloTouHO-1103M-
LMOHHBI MeTOJ IOCTpPOiI-
KM II03BOJIMJI CO34aTh Ha
YepHOMOPCKOM 3aBojie
IIPOVIBBOJICTBO, CTaBlIee
IpyMepoM [JIsl POACTBEH-
HBIX MpefnpuaTuii cTpa-
Hbl. BoJbI10i1 BKJIaL B Op-
raHM3alyio IIOTOYHOM JIU-
Huu nocrtpoitku  BMPT
BHeCJIa TBOpYeCcKas KOMII-
JleKcHasa Opwuraja paumo-
HaJN3aTOPOB B COCTaBe
A. H. 3axaposa, JI. A.
Ilnackosa, H. T'. VIBaneH-
Ko, [I. A. Pucmana u apy-
TUX.

IlepBBIi1 TOA CEMMJET-
KM O3HAaMEHOBAaJICA Ha 3a-
BOZle POMKIeHMEeM KOJIJIeK-
TUBOB KOMMYHMCTUYECKO-

IO TPyZAa, HOBEIM TPYAOBBIM IOJABEMOM, BBLI3BAHHBIM
noaroroBroil ¥ XXI cwesny KIICC. Bo ranase nep-
BBIX OpuraZy KOMMYHVUCTUYECKOTrO TpyZa BCTaNM JIy4-
ume npoussoacTBeHHukn V. C. Ve, I'epon Coima-
mmuctudeckoro Tpyna II. H. IlepbakoB um &. B.
XUJIBbKO.
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lepBas oreuecTBeHHAs KHTOOOHHasi G6a3a «CoBeTckas YKpauHa».
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losoBHOE 3KCNEJHLUHOHHOC HaquO-HCCHCHOBaTeﬂbCKoe CynHO

«l0. M. IllokaJabckHi».

Euze B 1957 r. HUKOJIaeBCKME CYHOCTPOUTENN 3a-
JOMWUJIY OOHO U3 KPYMNHEeMIIMX B Hallell CTpaHe
cynos — narman KutoboitHoit daotun «CoseTcKas
YKpanHa» BopgousMellleHMeM B IIOJTHOM IPYy3y OKOJIO
45000 T. JIna mpOMBICJIOBOII pasBeAKM KuTobaza
cHab)KeHa BepPTOJIETOM, YJIeHaM 3SKWUIIa)Ka CO3JaHBbI
xXoporiye ObITOBBIE YCIJIOBUA.

IIpu mnoctpoiike «CoBeTCKOit YKpauHBI» OBLIM
BHeApEHBI MHOTVe TeXHMYEeCKue HOBIIecTBa. BoJsb-
110/ BKJIQJ] B yCOBEPILIEHCTBOBaHME TEXHOJIOTVM BHe-
CIM IIaBHBIA cTpouTenb cypHa M. JI. MakcuMeHKO
n ranasublil Texuosor A. M. Ceupun. CryckoBoe ycT-
POVICTBO coopyskany Jyuliyne Opurajiel cyzocboprum-
KOB, KoTopbiMy pykoBomuam M. &. Bobwipp u
II. 1. Kosanenko. OTBeTCTBEHHOE 33/iaHVie OBLIO BBI-
IIOJTHEHO B PEKOPAHO KOPOTKMII CPOK-—3a OAVH Me-
CAL] BMECTO TpeX.

Ha crpourenbcTBe KNTOOa3bl YePHOMOPLIBI IIOKa-
3aJIM, YTO yMeIOT TPYAUTHCH TBOPUYECKY, ONepaTHBHO
pelaTh CJIOKHEIEe 3afauy. Tak, Korjja nmpubelM uM-
IIOPTHHIE ABUraTeNy ¥ He OBLIO depTeeil, cleLya-
JVCTHI 3aBOJa, B MX uMcje Opurajbl MOHTAaM¥HMKOB
®. B. Xunsko u M. A. IIlauapiObr, OBICTPO CMOHTH-
poBayny MexaHM3MbI Oe3 uyepTexeil. Bce 3TO MO3BO-
JIUNO JIOCPO4YHO, B OKTs06pe 1959 r., cpmath 6a3y B
SKCILIyaTalMio. 3a YAApHBII TpyA IpM CO3JaHUA
3TOro cypHa OoJybmiad rpymnna pabodux M MHIKeHep-
HO-TeXHUYECKUX paboTHMKOB yAoCTOMIACh IIpaBU-
TeJIbCTBeHHBIX Harpaj. Cpasy e KOJJEKTUB 3aBOJa
MPUCTYIIMJI K CTPOUTENLCTBY BTOPOI OTEYECTBEHHOM
kutoboitHoin 6a3pr «CoBerckasa Poccusa». B Tom e
1959 r. HMKOJIaeBLbI CHAAJIM 3aKa34MKYy 9SKCIeui-
OHHOe Hay4Ho-UcclenoBaresbeKoe cyaHo «1O, M. ITo-
KaJIbCKMi1», BTOpOoe CyAHO Tura «BoelKoB».

B HoabOpe 1960 r. OblnO 3ay0KeHO, a B MIOHE
1962 r. cpano cyxorpyaHoe cyaHo «IlomraBa» (BOJO-
uzMemenue 18500 T, pomua 155,73 M, mmMpuHa
20,6 M, BrIcOTa OopTa Ha Mupzeine 12,3 M, CKOpOCTb
okoso 16 y3). OcHOBHasa ero ocobeHHOCTh — IIapHbIE
IPy30BBIe JIOKM, obeclieumBamplye MaKCUMaJbHOE
pacKkpeITve Iaxyb ¥ 3HAUYUTEILHO COKpAaIalolye
o6beM ¥ BpeMs IIOTPy30YHO-Pa3rpy304YHBIX PaborT.

1960 r. 3HaMeHaTeJIeH U TeM, YTO B MIOHE 3TOro
rofa BeCh KOJUJIEKTVB CYAOCTpouUTeJIeil BKJIIOYMJICH
B COpPeBHOBaHMVe 32 3BaHMe «3aBOJ, KOMMYHMCTHUYE-
CKOro TpyZa». OTOT IepHOJ XapaKTepeH IepeXo/ioM
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OT COPEBHOBaHMA OTHeJBHBIX paboumx u Opuranm K
MacCCOBOMY MABMIKEHMIO 332 KOMMYHMCTUYECKMIT TPYZI.
IlepBBIM NPOMBBOACTBEHHBIM KOJIJIEKTMBOM, 3aBOE-
BaBIIIVIM 3TO BBICOKOE 3BaHMe, CTaJl KOpIrycocOopou-
HBIM LleX. BBICOKMIT 3HTy3masM cyZocTpouTelieil He
3aMeJUINII CKas3aTbCA Ha pelysbTaTax paboTel. 3a
JBa rojia CeMMJIETKM 3aBOJ] BEIIYCTUJI CBEePXILIaHO-
BOJ BaJIOBOJ NPOAYKLMNM Ha HECKOJbKO MWJIJIMOHOB
pybmeii.

Harxanyne XXII cwespa KIICC, 26 ceHTsa6pA
1961 r., cymocTpouTesny NOCPOYHO MPOBOAWIN B IEp-
BBI1 IIPOMBICJIOBEIII peiic KMTOOOVHYI0 0azy «CoBeT-
ckas Poccusa». IloctpoeHHas mo TOMy e IIPOEKTY,
YTO U nepBas, HoBada 0aza mMeJa OoJiee cCOBepIIIeH-
HOe TeXHOJOoImdeckoe obopynoBaHue, 00Jjiee BLICOKMIA
YPOBEHL aBTOMATHUIaLMM M MeXaHWM3alWuy, yBeJNdIeH-
HYIO MOILIJHOCTE B3JIEKTPOCTaHUMM U T. 1.

B nepmox ¢ 1962 o 1965 r. co crameseit 3aBopa
COLLIM CyXOrpys3Hble cypa Ttumna «besxnua»: «IIpu-
IHenpoBCK», «baiimar», «BabymikmH», «Huxomaes»,
«[lapTuzanckaa cnasa», «Kamuran BucnoGoxos». Ha
HEKOTOPBIX CyJZiax 3TOro THIIA, B YAaCTHOCTYM Ha TeI-
Joxope «Ilaptm3anckasa ciaBa», 3KCIIOHMPOBABIIEM-
cs1 Ha BeIcTaBKe B MoHnpeane «3KCIIO-68» u noxny-
YMBLIEM TaM BEICOKYIO OLIEHKY CIIEIMaJICTOB, BCE
canyebHbple M KWUIJIble TNOMEIL[EHMUA OTHAEJIaHBI JIeKO-
PaTMBHBLIM IJIACTMKOM OTe4YeCTBEHHOTO IIPOU3BOJ-
CTBa.

B 1964 r. 3aBOACKOI IIpy4ajyl MOKMHYJIO TOJIOBHOE
Hay4HO-IIPOMBICJIOBOEe  CyZnHO «AramemMmk KHu-
MOBMY», MIepBO€ M3 CO3Z@aHHBIX B Hallleil CTpaHe Cy-
JIOB, MpefHa3HA4YeHHBIX AJA M3Yy4YeHMA OTHAJIeHHBIX
PailOHOB OKeaHOB C LIeJILI0 OCBOEHMSA PEHIOHBIX pecyp-
coB. IIo cpaBHeHMIO C aHAJIOTUYHEIMM CyZaMM 3apy-
GexHOII mOCTpOitkM «AkrameMurk KHuIOBMuY», MMeeT
O0sblilee BofoMaMeleHMne, GOJBIIYI0 aBTOHOMHOCTD
IJIaBaHMs, GOJBLIYIO MOIIHOCTH IJIABHOIO ABUraTeJif
U pedprKEpaTOPHO) YCTAaHOBKW. BEBINONHAA IIpo-
rpaMMy  HaY4YHO-JVICCIeJOBATEJIbCKUX  MIBICKAHWMIA,
CyZHO OZHOBpeMeHHO BeJieT IPOMEICeN U mnepepaboT-
Ky pbIOBL. OKCIUIyaTalMOHHBIE pacxofbl Ooljiee yem
Ha IIOJIOBMHY OKYIIAIOTCA CTOMMOCTBIO BbIpabaThIBae-
MO IIPOAY KLU

IIlecTtoit rom ceMuIeTKM O3HaAaMeHOBAJICA [JIs
YEePHOMOPUEB OGOJBIIMM ¥ PajOCTHBIM COOBITVEM:

ve os o W "

Cyxorpy3voe cynio «Hukonaes».

7  Cynocrpoenne Ne 5, 1971 r.
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HakaHyHe 1-ro Masa npen-
npuATHUIO OBIJIO MTPMCBOEHO
BBICOKOE 3BaHMe «3aBOx
KOMMYHUCTUYECKOTO TPY-
nma». Ha oOmie3aBonckom
MHUTUHre paboumne, WHKe-
HEpPEBl, MOJIOOBLIE  CYHO-
CTPOUTEJIM B3BOJHOBAHHO
roBopuIy o OonbHINX ITe-
peMeHaX, KOTOpbkle IIpO-
M3OLILIIM Ha MpegupUaTAN
3a roxel cemmuieTku. MHo-
ro CHEJIaHO M0 BHEAPEHMUIO
MeXaHM3auuy M aBTOMa-
THU3aUMM IIPOU3BOJICTBEH-
HBIX IPOLIECCOB, yJy4llle-
Ha oOpraHm3ams TpPYZXa,
IIePEBLINOJIHEH IIJJaH II0
IIPOM3BOAUTEIILHOCTH, Cc
KaXIObIM TOJIOM YJydLlIa-
I0TCA OBITOBBIE YCJIOBUA U
MaTepuajgbHoe  Oyaroco-
CTOsAHME CYyIOCTPpOUTeJIe.

4 ceHTsbpa 1965 .
KOJIJIEKTUB 3aBOJA pariop-
TOBaJI O 3aBepIIeHUN Cce-
MMJIeTHEero 3ajaHus, BEBI-
MOJIHUMB ero, Kak 5T0 U
[IpelyCMaTpUBaJIOCh 00~ .
3aTeILCTBAMM, 32 IIeCTh
JeT ¥ BOCEMb MeCHALEeB.

Kopabenbl pobmauch co-

KpalleHus  LUKJa  I0- -
CTPOIIKM CYZOB: TakK, Ha-
IpuMep, CyXOrpy3HbIA Te-
maoxon «baiimak»  ObLI
claH 3aKasuMKy OmwICTpee,
yeM mOpeAblAylIMe Cyza
sToil cepun. M3 28 KBap-
TaJIOB HMKOJIaeBLbl 23 BbI-
XOMUIM mode UTeNIAMMU B
COPEBHOBaHUN MeIKIY KOJI-
JIeKTMBaMM POACTBEHHEBIX mpennpuarnii. Brenpenne
HOBOJ TEeXHMKM ¥ IIPOrpeCcCMBHOI TeXHOJIOTMM T03BO-
auao cOepeub 15 mun. py6. B ranyn XXIII cwesna
KIICC wuepHOMOpUBI BBICTYNMUIW VHUIIMATOPaMM
IpPeAChe3J0BCKOTO COPEBHOBAHMA Cpenyt CyJOoCTpou-
TeJNLHBIX MPEeAIPUATNII CTPaHbI, B3AB Ha cebs MOBBI-
IIeHHEIe 00A3aTeNbCTBA MO JOCPOYHOMY BBIIIYCKY
CYZIOB U ApPYyroi mpoayKuMu.

Hosrle cyxorpy3Hble cypa tuna «Rammran Kymi-
HApeHKO» HayaJlM CTPOMTBCA B MMHYBHIE! MATUIET-
Ke. OTM OXHOBMHTOBBIE JBYXHaJyOHbIEe IIIECTUTPIOM-
HBIe TeIUIOXOALI C MMHMMAaJbHBIM HaJaBOAHBIM OOp-
TOM, HAKJIOHHBIM (QOPLUTEBHEM ¥ KpeNcepCKoil Kop-
MOV MMeIOT PAf, KOHCTPYKTMBHEIX ¥ apXUTEKTYPHBIX
ocobennocrefl. Hampumep, MaluiMHHOe oOTAejJeHue U
HaJICTPOKa CMeIeHEl B KOpMYy, 4YTO CHOCOOCTBYyeT
PalMOHAJIBLHOMY pPa3MelleHNI0 TPYy30B ¥ CO3[4aeT Ma-
KCUMaJIbHBIE ynoOCTBa IIpM IIOrpy304YHO-Pas3rpy304-
HbIX onepaumax. OHu o0ymaparoT 0OoJiee BBICOKVMU
TEXHUKO-3KOHOMMYECKMY ITOKaz3aTeJasaMy, yeM Apy-
ryie COBpeMeHHEIE CyJia C AM3eJIbHEIMM yCTAaHOBKaMI,
IIOBBIILIEHHOJ CKOPOCTBIO.

bpuraaup CyAocOopIHKOB
Iepoii ConyaJncTHyecKoro
Tpyna II. E. TperbsikoB.

bpuraaup 3JieKTpocBapUIHKOB
nenyratr Bepxoenoro Cosera
YCCP H. A. Copouyan.
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3acayxeHHbIH palMOHAJIH3A-
Ttop YCCP wmacrep
A. A. Epmaukos.

Iua3oBeiii pa3merunk 3aciay-
EeHHbIH pauMoOHaJIH3aTop
YCCP A. 4. Wocrak.

MYHMCTMUYECKOM MapTuUn

YpapHeIT TPYynA KOJ-
JIeKTMBa B 3TU TOoAbl ObLI
BBICOKO OLIEHEH COBETCKVIM
IIPAaBUTEIIBCTBOM: B OKTSH-
Ope 1967 r. B KaHyH 50-
Jetus Bennkonn OKTaOpb-
CKOM  COLMaJIMCTUYEeCKOM
PEeBOJIIOLMY MIPULILJI2 BECTH
O HarpaxKJeHuM 3aBoja
ITamarueim SHameHeM IIK
KIICC, Ilpesumpnmyma Bep-
xoBHoro Cosetra CCCP,
Cosera Munnuctpor CCCP
u BIICIIC. C euie 60ab-
IIMM BHTY3Ma3MOM B3f-
JVCh CYHOCTpOUTENM 3a
NpeTBOpeHNe B  IKU3Hb
CBOEro IIATWJIETHEro 3a-
JaHUs.

C 1 oxtabpa 1967 r.
3aBOj] mepelles HA paboTy
10 HOBOJM cuUcTeMe ILJIaHW-
POBaHMA ¥ BKOHOMUYECKO-
ro crumyaupoBauua. Cy-
IOCTPOUTENM  COBepIleH-
CTBOBAaJIM CUCTEMY XO3HM-
CTBEHHOI'O pacdeTra, ILJIa-
HOBO - TeXHOJIOrMYeCKO
NOKYMeHTaluy, HacTON4u-
BO OOpoJMCHL 3a HAY4YHY:O
OpraHM3anMIoo TPYyZHa, Jyd-
[Iee KayecTBO NPORYKLNH,
0oJiee IIOJIHOe WCIIOJIB30-
Bauue obOopyaoBaHmus, CO-
KpaljeHue HeIllpou3BOAN-
TeNLHBIX 3aTpaT C TeM,
yTOOBI BKOHOMMYECKasda pe-
chopma pmana HambOIBLINMT
appeKT.

B uects 50-neTnsa Kom-
YKpauHbl OBLT AOCPOYHO

CIAaH CBEPXILIaHOBEIT TpayJyep «KomMmyHMcr Yxpau-

Kopnycoo6pabaTbiBalolli LEX.

Unxenep-vosatop I. I'. Mu-

pPOHOB.
iy
lepoii CouuanuctHueckoro
Tpyna opwurapup I1. M. bo-
pHUCOB.

Cynocrpoenue Ne 5

HEI», 3anoxxeH DBMPT
«50 nmetr BJIKCM», otmpa-
BJIEH B IIEPBBI1 pelic Tpay-
nep «CoBeTckyme 1mpod-
coro3nl». Ha mexayHapon-
HOII BBICTaBKe «VIHPBIO-
npomM-63» 3aBOJi JOCTOIHO
IPeACTaBJIAN CYJHO 3TOMN
cepun  «IOxam  JIniie».
Cnenyer cKasaTb, 4TO
cyZa ¢ Mapkoi HepHOMOp-
CKOTO CYAOCTPOUTEJILHOTrO
[laBHO YyJKe 3HaIlOT 3a py-
0erxoM, OHM IIOJIB3YIOTCHA
CIIpOCOM  Ha  MMPOBOM
PbIHKe. 3a MMHYBIlee IIf-
THUjaeTe OBLIO IIOCTPOEHO
Ha B9KCIOPT HECKOJIBKO
TPayJIepOB ¥ CYXOrpy30B
(cpemn Hux  «Ajap-Ila-
mua» ana KyBeita u
«VIkapoc» piyss AHraum).
3a roxel CoBeTcCKoi
BJIACTU B KOJLJIEKTVBE BEI-
pocaM COTHM OTJINYHEBIX
CIIeIaJIVICTOB, CIHOCOOHBIX
OpPraHM3aToOpPOB M PYKOBO-
auTeJen IPOM3BOJACTBA.
Nmena TI'epoer Coimanm-
ctnyeckoro Tpypa Opwra-
nupoB <D. B. Xuiabko,
II. E. Tperbarkosa, II. M.
Bopwucosa, ZIeJIeraToB
XXIV che3na KIICC
opuragupa II. H. IIlepba-
KOB2 ¥ JOMpPEeKTopa 3aBOAA
A. Bb. T'anbkeBnua, pemny-
tatra BepxosHoro Cosera
YCCP o6purapupa H. A. Co-
pouaHa ¥ JpPyIuX Kazpo-

BEIX CYAOCTPOMTEJIEN M3BECTHBI AajieKo 3a Ipexesa-
My obsiacti. 3a TpynoByIO mobJyecTth Oojsee 540 pabo-

4MX WM CJYKaIMX 3aBOojia HarpaszieHo
opaeHamu u Mmepanami: CCCP.

3aBolI — IOCTOSHHBIN 9KCIIOHEHT
BIHX CCCP B MockBe # BBICTABOK B
KEueBe. 3a mociemHne necATh JIeT OKOJIO
800 uepHOMOpILEB NPUHAJO y4yacTHe B pa-
0oTe BricTaBKM [OCTMIKEHMII HaAPOLHOTO
xossaitctea CCCP, Oonee 300 m3 Hux Ha-
TpasKJieHbl MeJaliAMK. 32 aKTHMBHOe yda-
CTMe B BBICTAaBKaX 3aBOJ, HarpasKaeH Tpe-
ma punyomamyu Ilouera, 4yeThIppMA M-
naomMaMy I cTeleHy, ABYMA IUIJIOMaMM
YYaCTHMKOB I00MJIEITHOM BBICTABKU.

B cepemuue 1969 r. 3aBop npUCTYyNNI
K CTPOUTEJILCTBY HOBOII cepuM TpPayJiepoB
(ronoeHoM1 — «IInonep JlarBum»), oTIHU-
YaIoHMXCA OT CYZOB CTaporo IpoeKTa pa-
LIMOHAJBHBIM PAacCIIOJIOKeHNeM IaJyOHBIX
HaJICTPOEK, HaJmu4dmueM OoJiee COBepIIIEHHO-
IO IPy30BOr0 yCTPOVCTBA, JIyUlInMMu 00OBO-
ZaMyi. SHAYUTEJIbHO YJYy4YllleHbl OBLITOBEIE
YCJIOBMSA, YyCOBEpILEHCTBOBaHa CHCTEMa
BEHTWJIALIMY ¥ KOHAMUMOHMPOBAHUSA BO3-
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AyXa, YCTAHOBJIEH HOBEI XOJIOAVJIBHO-MOPO3UJIBHBIN
KoMILIeKc. Tsara cygHa BO BpeMs TpajleHUs IIOBBI-
meHa Ha 30% 3a cyeT HacafKM Ha BUHT.

B 1o06uneitHom 1970 r. HMKOJNaeBCKMe CYyROCTPOW-
TeJIV TPYAWUINCE C OCOOBIM HampsseHMeM. 3a ycCIIell-
HOe BEBINIOJIHEHVe IIOBBIIIIEHHBLIX 0043aTeJIbCTB, IIpU-
HATBIX B 4YecTh 100-jeTmsi co JAHA poOXKIEHUA
B. 1. Jlennna, 3a ycrnexy BO BCECOIO3HOM COLIMAaJIVI-
CTMYECKOM COpeBHOBaHMM UepHOMOPCKMI1 3aBOJZ OBLI
HarpaskJieH JeHVHCKOoI 100mneitHoi IToueTHOit rpamo-
TOM. PazBuBas [JNOCTUTHYTBIE YCIIE€XM, HMUKOJIAEBLbI
BKJIIOUMJIVICH BO BCEHapOJHOe COpPEeBHOBaHMe 3a JMO-
cToiiHyio BcTpeuy XXIV cwe3pa maptuy, NPUHAIMN
JorosHuTeNbHbIe 00s3aTenbeTBa. Ci0BO KopabesoB
He pasolIlIoCch C UX JieslaMy: OBLIM JJOCPOYHO BBIIOJI-
HEHBbl MJIAHOBEIE 33aHUA MATWIETKY, C YEeCThIO 3a-
Beprumiach MNpeACche3NOBCKasA TPyAoBasA BaxTa KOJ-
neKkTyBa. J100JIeCTHRIN TPYJ HMKOJIAeBLEB IO JIOCTO-
MHCTBY OLIEHEH IPaBUTEJILCTBOM: 3aBOJ HarpammeH
opzreHoM OKTAOPBCKOIT PEBOJIIOLMMN.
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BbIAAKLLIHACA PYCCKHH
KOPABJIECTPOUTEJb

(k 125-2etuto co Ons poxacdenus H. E. Turosa)

H. A. BBIXOBCKHH
YIIK 629.12(092)

Huxonait Enuceesnuy TwutToB ObIN OAHMM U3 HamboJee
BBIlalonMxcA KopabyectpouTedeit mpouinoro. Ero mma He-
OT[IEIMMO OT WCTOPUM KPYITHEIIIEro CyAOCTPOUTEIBHOIO
NpeanpuATUA  JOPEBOJIOLIMOHHOM Poccun — BaJTHUIICKOTO
CYJIOCTPOMTEJNILHOTO M MeXaHumdecKoro 3aBojia B IlerepObypre
(uetHe Bantuiickmuit 3aBojg MM. Cepro OpaKOHMKMA3E).

Hukxonan ExuceeBuu poamuisca 5(17) masa 1846 r. B ogHOM
n3 0egHBIX KBapTayoB ctaporo IletepOypra. Ero oten, — Ean-
cert Punamunmosuy THUTOB, B MPOIIJIOM «BOJBHOOTIIYINEHHBIN»
KPEIOCTHOM KPECThAHMH — C IOHBIX JIET CJIYXWMJ IMCLOM B
KopabnectrpountenbHoM pgernaprameHTe MopCKOro BeIOMCTBA,
JOCIYIKMIICA O IMOMOLIHMKA OyXrajrepa, IOJY4YMB YUH KOJ-
JIe2KCKOro aceccopa. Hukosait Obll €QUMHCTBEHHBIM CBHIHOM
B MHOrojieTHo cembe Enmcea duaunmnosmya. HecMoTpsa Ha
OoJBIIINE TPYAHOCTU M JMUILEHUSA, €My YAAJIOCHh OATh CBIHY
obpazoBaHue.

B 1863 r. cemHaALlaTUIETHUI IOHOIIA C OTIMYMEM OKOH-
4yny peasibHOe yumauinie. OH OiecTsiie BbIAEpKaJ IIPpUeMHBIE

7#

ol

JBopen cynoctTpouTeJien.
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a1, 2; 0. 274, . 18; n. 275, a. 118 (06.); n. 289, a. 1; n. 1781,
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IMMaguanao K. &. dopMuporanHe (HUHAHCOBOrO KamHuTaJjia
B CYAOCTPOHTENbHON npoMmbiiiieHHocTH IOra Poceun. B kum.: «H3
HCTOpHH HMnepuaiudMa B Poccun», M.—JI, 1959, crp. 29, 26.

SK3aMeHbI B VIHiKeHepHoe M apTuiiepurickoe yumnnawuige Mop-
CKOr'o BesioMcTBa B KpoHLITazaTE M OBbILN 3auMcyieH Ha Ka3le:-
HBIM cYeT. Yumicsa THUTOB ¢ yBJedeHuMeMm. Uepe3 Tpu roja
B uYMcie MepBBIX MO COMCKY OH OKOHYMJ TIOJHBIM KYypC Ko-
pabnecrpourenbHOro othaeseHMsA. Ero mpousBeny B KOHAYK-
TOPBI KOpIyca KopabelbHBIX MHIKEHEpPOB M Ha3HAUMIM LI
MPOXOKAEHUA Ccay2kO0bl Ha BanxTHMitcKuit 3aBoj.

B 5T0 BpeMmsA 3aBopa Hayasd IOCTPOMKY IMEPBOro OBICTPO-
xXopHOro OpoHeHOCHOro ¢perata «NMWHMH», OTJINYABUIETOCHA
BBICOKMMM MOPEXOAHBIMM KadecTBaMMU M OOJBIION aBTOHOM-
HocThio. Ero crpoutesem Obln cHadana KopabenbHBIN WH-
aKeHep MoOIKOBHUMK A. . Tezexyce, a 3arem (c 1869 r.) — kKa-
nutaH H. A. CaMoiJIOB, ITOMOIIIHMKOM KOTOPOro HasHAYUJIU
H. E. TutoBa, NpON3BE€JIEHHOTO K TOMY BpPEMEHMU B IOPYYMKMH.
IToctporika perata «MuHMH» JIIAuJach IOYTM JBEHAIAThH
JeT, ¥ 3a 3TH ToAbl, paboTas IoJ PYKOBOJACTBOM OIBITHBIX
Kopabnectpouteneit, Hukonay EjuceeBudY IpoIIesl XOPOLIYIO
mkoay. Korga B 1878 r. «MMHMH» BCTYIIMJI, HAKOHEL], B CTPO¥,
H. A. CaMmOitJIOB BBICOKO OLIEHUJI yYacTHe CBOEro IOMOIITHMKA
B IIOCTpOViKe Kopabis, IpeJICTaBMB €ro K HarpakJeHMIO.

ITonyuyeHHble TUTOBBIM ITIPAKTUYECKME HABBIKM I103BO-
JUIY €My IPUCTYIIMTBL K CaMOCTOSATEJBbHOM pas3paboTKe IIpo-
€KTa HeOOJBILION KAHOHEPCKOM JIOAKM C OTHOCUTEJBHO MOILI[-
HBIM BoopyeHueM. Ha Joxke, INpeaHasHayaBIleHCcss AadA
00OpOHBI IIIXEPHOro paloHa Ha BbainTuMke, Mpearoarajochb
YCTAaHOBUTL TPM OPYAMsA, B TOM dYMUCIEe OAHOrO Kaambpom
280 mm. ITox HemocpejficTBEHHBIM HabJarojieHMeM aBTopa IIpO-
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ekta B 1881 r. Ha Bepdu
KpeitToHa B r. AOO OblIM ITO-
CTPOEHBI JIB€ KAaHOHEPCKHUE
JOoAKM Oeperosoii OGOPOHEI —
«'pag» n «CHer», KOTOpHIE B
TedyeHUe ABAJLIATU JIET yCIell-
HO HECJIM CTOPOIKEBYIO CIYy2KOy
Ha Bantuke.
B 1884 r. mox Habmwopae-
Huem CamorinoBa THTOB Ha-
yaj cTpouThb Ha bBantuiickom
3aBojie OPOHEHOCHBI KOpabJsb
«Apmupan HaxumoB» — 1iep-
BBIIT B Poccuu Kpeiicep 00Jb-
A I1I0Or0 BOAOM3MEILEHNA (CBHILIIE
8000 T). B oTaMuMe OT CBOMUX
IIpeAllleCTBEHHUKOB, <«AAMM-
pan Haxumos» wumen 60Jee
MOIIIHYI0O OpOHEBYIO 3aluUTy.
Ha HeM BNepBBIE B PYCCKOM
diore OBLIM MpeAyCMOTPEHBI
MIPOAOJBHBIE BOJOHEIIPOHUIIAE-
MBIe IIepeOOpPKU B parioHe Ma-
IIMHHOTO M KOTEJBHOIO OTHE-
JIeHMI, a TaKIKe DdIEeKTpude-
CKO€ OCBEILIleHME BCEX OTCEKOB.
B 1887 r. HOBBIM Kpeiicep
BCTYIMJI B CTpPOH, COBEPIIUB
3ateM mouTM 20 000-MMIBHBIM OKEaHCKMII ITOXOJI, BO BpPEMS
KOTOPOro IMOATBEPAMINUCHL €r0 OTJMYHBbIE MOpPEeXOAHBIE Ka-
yecTtBa. Torga B 3apy0ezKHOM Ile4aTM OTMeYaJloCh, YTO HU
OJlHA MOpCKasf JeprKaBa HE MOIKET IOXBAJUTBHLCS ITOAOOHBIM
OpOHEHOCHBIM KopalbiieM, MMEIIIMM TaKYI0 BBICOKYIO CKO-
pocTth xona (mo 17 y3).

B 1891 r. H. E. TutoB 3aBepliny BBIIOJHEHME OCO0O
OTBETCTBEHHOI'O 3aJlaHUsA — IIOCTPOMUJ LAPCKYI0 AXTy «Ilo-
IspHaA 3Be3da» BojgouaMellieHuMeM 6ojyiee 4000 T co CKo-
pocTbio Xoza 17 y3. OTOT MCKIOUYNTEILHO 3G(EKTHBIN I10
odopMIeHNI0 Kopabiyb, oOjapamIuMii BBICOKMMM MOPEXo;1-
HBIMM KadecTBaMy, B 1917 r. MCIIOJBL30OBaJICA KaK TJaBYy4MI1
mrabd IfeHTpobanTa, a Io3:kKe Obln IepeoboOpyNoBaH M CJIY-
KU MnaBydert 6a30if MOABOAHBIX JIOAOK. Kopryc ObIBIIEi
IapCKOM AXTHI OKa3aJICA HaCTOJBbKO JOOPOTHHIM, 4YTO KO-
pabnb HaxXoaMJICA B CTPOIO B OOIIEHM CJOMKHOCTH OoJiee Iie-
CTUAECATU JET.

Bcenen 3a «ITonsipHoit 3Be3poi» H. E. TUTOB mocTpomi
FOJIOBHYI0 KaHOHEPCKYIO JIOAKY HOBOM cepuy «OTBarsKHBII»

H. E. TutoB B YHHE TreHe-
paji-maiopa Kopmyca Kopa-
0eJIbHBIX HHXKEHEPOB.

dperat «Munun»,

Cynocrpoenue Ne 5

(BopomsmelleHmne cBoille 1700 T, cKOpocTh xoZa 15 y3), rpen-
CTaBJABUIYI0O c000J1, B CYIIHOCTHM, HeGOJBIIION OpoHeHocell
Berynmue B cTpoit B 1893 r., «OTBasKHBIN» MOKa3al XOPOLIIMe
SKCIIyaTallMOHHBIE KadecTBa BO BpeMs IepexoAa Ha Jlainb-
HUit BOCTOK.

Beck cruepyroumit 1894 r. Hukoxar EiamceeBuu paspa-
6aThIBaJ IIPOEKT CaMOro KpPYIHOro B MHMpe OPOHEHOCHOrO
Kpericepa. Korga mpoeKkT ObLiI 3aBeplileH, TUTOB caM IIPUCTY-
IMJI K IIOCTpoiKe Kopabna. Kpericep, NMOnydumMBIIMIT Ha3Ba-
HHMe «Poccus», BCTynua B cTpoyt B 1897 r. PaKkT mossBJIEHHS
B Poccumu MOIITHOro Kpericepa BBI3BaJl KpariHee OecITOKOMCT-
BO B pAle MHOCTPAHHBIX MOPCKMX aAep:kaB. IIpu Bogomusme-
meHun oxoJio 13 000 T «Poccusa» MMeJia TpeXBaJbHYIO 3Hep-
reTUYeCKYH YCTAaHOBKY HEBUAAHHOM JIJsA Kopabjyeil 3TOro
Kaacca ™MoOuiHOCTM — 19 000 J. c., 4YTO TIIO3BOJAJIO Kpericepy
pa3BUBATHL CKOPOCTb Xo07a a0 20 y3. Briepsble B mcTopum
OTE€YECTBEHHOro KopabiecTpOeHMs ofHa M3 MAallMH Kopabid
MpeaHa3HA4YaJach CIeUMaJibHO A obecledyeHMs] 3KOHOMM-
YeCKOM CKOpOCTM Xoja. «Poccus» M3BECTHA M KaK IIepBHIN
pycckuit 60eBoit Kopabib C BOZOTPYOHBIMM KOTJIaMu bBejb-
BuJA. Takike BIlepBble B Poccum OpoHMpoBaHMe KoOpabsist
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Cxema GpouupoBaHus Kpeiicepa «Aamupan Haxumos».

BRJIOYAJIO ITOAC U3 LIEMEHTMPOBAHHOM CTaJNIM M KOPOTKUI Ka-
3eMaT B palioHe KOTeJbHBIX OTAeJieHui. Jlpyroe KOHCTPYK-
TUBHOE HOBLIECTBO COCTOSJIO B TOM, YTO OpPYAMA, paclloo-
’KeHHble Ha GaTaperHoi mnanybe, OTAENANMUCH APYT OT Apyra
CTaAJIbHBIMM 3KpaHaMM TONIIMHOM 40 MM. OTO AOJKHO OBLIO,
Mo 3ambiciiy TuUToBa, YMEHBUIMTHL IIOBpPEKAEHMUS OT BO3-
MOKHOTrO IIONaJlaHMs CHapsajga B OAHY M3 Oarapeii.

CozpmanmeM OpOHEHOCHOTO Kpericepa «Poccus» H. E. Tnu-
TOB Ccpa3y ke IocTaBuJ cebsa B psaj Hambojee BUAHBIX OTe-
YeCTBEHHBIX KopabJjiecTpouTesiel, ero MMs CTajJi0 BecbMa ITO-
OyJaapHBIM fAalke 3a rpaHuueinr. Mopckoe BeZOMCTBO Ha3Ha-
YUJIO €ro IOCTOAHHBIM YJIEHOM KOpabJeCTpOUTENBHOro OT-
Jena MopCKOro TeXHMYECKOro KOMMTETA, CHadaJjia B KauecT-
Be IIOMOIIJHMKQA, 3aTeM — CTaplllero IOMOIIHMKa, a ¢ 1906
mo 1908 r.— B KadecTBe TJIAaBHOIO WMHCIIEKTOpa KOpabie-
CTPOE€HMUsS C OJHOBPEMEHHHLIM IIPMCBOEHMEM 3BAaHUS TeHepali-
JeMTeHaHTa KOopIlyca KopabelbHBIX MH2KeHepoB. CTaB OJlHMM
13 PYKOBOAMTEJIE} OTEeYEeCTBEHHOro KopabiectpoeHmusi, HUKoO-
aay EamceeBuY IIpogOsizKaJl HEIOCREACTBEHHO Y4YaCTBOBATH
B IOCTpoitke O0eBBIX Kopabneit. Tak, B 1906 r. oH IOCTPOMII
KaHOHEPCKYIO JIOAKY «XUBHHEI», KOTOopasi BO BpemMsa NMOOH-
3YHACKOro cpaseHuss B 1917 r. ycrielllHo BeJyia 60¥ ¢ repmMaH-
CKMMM MMHOHOcHaMM. IIpM COBETCKOI BJACTU «XMBUHEI»,
MOJYYMBIINIT HOBOe HazBaHMe «KpacHasa 3Bezja», Obln Ile-
peobopynoBaH oy 6a3y MOABOAHBIX JIOJOK. B oOruei cinok-
HOCTM 3TOT KOpabnb Haxoamicad B cTpoi Bantuitckoro ¢io-
Ta Gonee 30 ner.

B 1907 r. H. E. TutoB Kak rJaBHBII{ MHCIIEKTOP KOpab-
NectpoeHns BMecTe ¢ A. H. KpblnoBeIM OBINI BKJIIOYEH B CIle-
IMAJBHYI0 KOMMCCUIO, KOTOpas Ha OCHOBAaHMM TpebOBaHMI
«MaJyoyt CcyaoCTpOMTENBLHOM IIpOrpaMMEBI» pa3paboTana Tex-
HUYECKME YCJOBUA Ha COCTABJIEHME ITPOEKTA JIMHEHOrO KO-
pabyisa HOBOro THUIa C JBeHaAUaTbIo 305-MM OpyAMSMM B
dJeTbIpex OamHAX. IlepBbIM Kopabiiem atoro tumna crai «Ce-
BacTOIIOJIb», II0 MMEHM KOTOpPOro M Iojy4dmiia Ha3BaHMe BCH
cepus JMHKOPOB,
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KaHoHepckas noaka «OTBaXKHbIHY,

Bonpllloi crieMaJucT B 00J1acTM IPOEKTUPOBAHUSA KO-
pabneit 1 TexHoJorum ux mnoctporku, H. E. Tutos He ocra-
BUJI TIOYUTM HUKAKMX HAYYHBIX TPYAOB, TaK KaK IOCBATUJI
CBOI0 JKM3HBb IJIaBHBIM 0O0pa3oM IIpaKTHMKe KopabJiecTpoe-
Husa. IlpaBna, cCOXpaHUINCh HEKOTOPhIE CBUJIETENIBLCTBA O TOM,
YTO OH 3aHMMAJICA M HAYYHBIMM McciaeaoBaHmaAMM. Tak, Ha-
npumep, u3 mepenucku ero ¢ A. H. KpbIIoBEIM ABCTBYET,
yro B 1904—1905 rr. Hukonaim EamceeBuu wMHTEpecoBaJCA
BOIIpOCaM¥, CBA3aHHBIMM C YBEJIMYEHMEM MOIIHOCTM BOJO-
OTJMBHBEIX CpEJICTB Kopabiei, oTHpaBasaBlIMXCcA Ha Janb-
HUIt Boctok. C 5TOif IIeNbI0 OH, B YaCTHOCTU, MCCIeAOoBaJ
XapaKTEepPUCTHMKM peaKluii CTpYy#, BbIOpachklBaeMbIX Hacoca-
MM Pa3iINYHBIX THUIIOB.

Bniorh o BEIXOZA B OoTcTasKy B 1908 r. Hukomnait Ean-
ceeBMdY ITPOJIOJNKAJ COBMeLIaTh OOA3aHHOCTYM IJIABHOTO WMH-
CIIeKTOpa KOopablecTpOeHUS M IJIaBHOIO MHIKeHepa-Kopabye-
crpoutensa Bantuiickoro 3aBoja. Ilociie BBIXOla B OTCTaBKY
H. E. TnroB Obln1 HasHayeH IMOYETHBLIM COTPYAHMKOM Inas-
HOro yIipaBJIeHMs KOpabOJecTpoeHMsl, KyJa KpoMe Hero BXO-
mmm C. K. Paraug, B. M. AdanackeB, A. H. Kpbluos,
H. A. 3abyackuit 1 A. A. AxkumoBud. II0 cBUAETEILCTBY CO-
BpeMeHHMKOB Hugonait ExmceeBud Obln JOOPBIM, OT3BIBUN-
BBIM, JKM3HEPAAOCTHBIM dYesnoBeKoM. HecmorTpa Ha 00ye3HBb
U IIPEKJIOHHBIM BO3PAaCT, OH IOCTOAHHO OBIBaJI Ha CyAOCTPOM-
TeJIbHBIX 3aBOjlaX, KOHCYJbTHMPOBaJ MOJIOABIX CYJAOCTPOMTE-
Jei, MPUCYTCTBOBAJI IPM CIIYCKE MHOIMX HOBBIX KopabJieif.

CronuyaJica Hwukonayt EiamceeBuu TuUTOB Ha 72-M roay
KUBHM He3ajoaro Ao Beankoit OKTAGPBCKON COLMANNCTUYE-
CKOI PEBOJIOIMM M OBIN IMOXOpPOHeH Ha OXTHMHCKOM KJagou-
me B Ilerporpajge. Mima H. E. TuroBa HaBcerjia OCTaJiOCh
B JICTOPUM OTEYECTBEHHOro KopabJsiecTpoeHHUH.
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NEPBbIH KOPABNIb A30BCKOI0 <&JIOTA

(x 275-aetuto cnycka Ha 800y Kopabas
«Anocror Ilerp»)

IlepBolit A3oBckuit noxon Ilerpa I smetom 1695 r., OKOH-
YUBLIMICH, KAK M3BECTHO, HEYJa4yHO, CO BCEI OYEBMIHOCTBIO
MOoKas3al, 4YTo 0e3 cUJIBbHOro (hbjioTa PyCCKMM He YHacTcs BbI-
OouTh TYypoKk un3 A3o0Ba. Jlaxke aauTesbHas Ocaja KperocTu B
ycrbe JIoHA HE MOrJia NMPUMBECTM K YCIIeXy, IMOCKOJBKY IIpo-
TUBHUK MMeJ BO3MO¥KHOCTBb PEryJSAPHO AOCTABIATH OCANKIEH-
HBEIM BCe HeoOXoammoe 0 Mopio. Takum obpa3oMm, cozjaHue
dnorta Ha rore Poccuy cTayno HeOOXOAMMON ITPEAITOCHIIKOM
JnA B3ATUA A30Ba M obecriedeHusd pYyCCKMM CBOOOJNHOTO BBI-
Xoz1a B A30BCKOe M HepHOe MOpH.
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Kpeiicep «Poccus».

FocynapcrBennass ny6Ganynast O6u6iHoteka uM. CanThIKOBa-
Illenpuna, orpen pykomucer, ¢. 670.

Kponos H. Bocnomunanus u ouepkn. M., H3xu-so
AH CCCP, 1956.

Kysunenos K. A, Jlupmun JI. 3, Ilascyunos B. H.
Bantuiickuii cynocrpoutenbubiii 1856—1917. M3n-po «Cynocrpoe-
Hue», 1970.

Mounceen C. Cnucok KopabJeii pycCKOro mnapoBOro u
Gponenocroro ¢uora ¢ 1861 no 1917 r. M., Boenuspat, 1948.

«Mopckoit c6opHHK», 1904, Ne 10.

LICA BM®, ¢. 421, on. 1, n. 1834; on. 3, n. 841, 866.

Ilepmor A. K wucropuH BOeHHOro KopabJiecTpOeHHs.
M.—J1., Boeumopusnar, 1952.

Ocennro 1695 r. IleTp MIpUCTYIIMJI K IIOATOTOBKE BTOPOIO
A30BcKoro mnoxoza. OH pacCuMTBIBaJl B TEYEHME I3UMBI ITO-
cTpouThb (PJIOT M BECHOM BBINTM Ha KOopabnAx B HU30Bbe Jlo-
Ha. JIna NOATOTOBKM K CTPOUTENBLCTBY (PJIOTA B ITOJAMOCKOB-
Hoe cenio IIpeoOparkeHCKOe CO BceX KOHIOB Poccum Oblam
COTHAHBI AECATKM ThICAY ILJIOTHMKOB. 3J€Ch BCKO 3MMY IlJa
3aroToBKa JeTajel s 1LieJoi apmaabl raliep, OpaHAepos,
CTPYTOB, JIONOK U IJIOTOB. VI3-3a HeXBaTKM BpPeMEHM B JeJO
LIeJ ChIPOM M pAalke cMepa3iumicsa Jjec. I'oTOBbIE KOMILJIEKTHI
OTIIPaBJANMCHL Ha IOABOJIaXx B BOpoHe:K, rpe IpomMcxoamia
ux cbopka.

C6opounsIiMM paboTamyu B BOpoHeKe pYKOBOAMI OJAVH M3
Hauboyiee poBepeHHBIX niofeit Ilerpa I cronbHUMK I'puropmit
CemeHoBMY TutoB. EMy momoranu coangatsl M ocdpuiiepbl Ilpe-
obpaxeHckoro M CeMEHOBCKOrO ITOJIKOB, ¢ KOTOpbIMM IleTp
CTPOMJ CYJa €eIlle AJA «IoTelIHOoro» ¢iora Ha Ilepescnas-

CKOM 03epe, BO riiase ¢ Jwobumnem 1apa JykbssHoMm Bepelja-
IMHBIM.
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ITon pyroBoactBoMm JIyKbsiHa BepelljarmHa, ImpomsBejeH-
HOro B LIXMIITMMEpMaHbI!, Ha peke BopoHe:k ObLIa coopy-
’keHa Bepdb, BO3JIe KOTOPOI IJIOTHUKM IIOCTPOUJIIMU CKPOM-
HbIJ{ IBYXKOMHATHBIN NOMMK a3 IleTpa, MOJYUMBIINII BIIO-
CJIe[ICTBUM UM3BECTHOCTH KaK «L[APCKUI LIaTep».

ITapp nopyumsn TuTOBY 3aroTOBUThL IOJHBIE KOMILJIEKTHI
JeTanei AJA JABYX TralleacoB, HEPTEXKU KOTOPBIX OH IIpMBE3
n3-3a rpaHMibl. TaJaHTIAMBBIM CTOJBHUK CYMeJ HE TOJIBKO
OnIcTpO pasobpaTbcA B 3TUX YEPTEIKAX, HO M BHEC B HUX CY-
ILIECTBEHHBIE M3MEHEHUs C IeJIbI0 IIPUCIIOCOOUTH rajeachbl K
ycanoBuaM MeJdxkoBoabA JloHa m A3zoBckoro mopsa. K KoOHIy
deBpans 1696 r. Bce zeranu AJad ABYX rajieacoB ObBLIM TO-
TOBBL M JOCTaBJIEHb! Ha Bepdb.

ITetp I He cTan kpaTb NpuOLITMA B BOpOHE’K BBIMCAH-
HOro u3-3a rpaHMIbI JAaTyaHMHaA ABrycta Meepa aAnsa pyko-
BOJICTBa IIOCTPOIKOI rayieacoB. Kopabsay OBLIM 3aJi0KEeHBI, U
K MOMeHTy Ipmuezzpa DMeepa BO BTOpOit ITIOJIOBMHE MapTa
ITOCTPOIMKA 1IJla MOJHBIM XOA0M. PaboTbl Beluchb KpPYrible
cyTKM. HO4YbIO NMJIOTHMKM pPabOTany IIpM CBeTEe «IIaHAAJIOB»,
MOABEIIIEHHBIX K BPBITBIM B 3€MJIO CTOJOaM.

Ilog pykoBojacTtBoM Meepa, IMPOSABUBIIETO He3aypAaHbIe
OpraHM3aTOPCKME CIIOCOOHOCTM, CTPOMUTENILCTBO Kopabieit pe3-
KO YCKOPHMJIOCh — MEHBIIIE YeM dYepe3d JiBa MecAna IepBbIit
rajeac OblJI roToB K CIIyCKY Ha Boay. POoBHO 275 meT Hazaj
6 maa 1696 r. (ITo HOBOMY CTMUJIIO) KOpabJb, IMOJYYMBLINII Ha-
3BaHMe «Anoctoa IleTp» M IMOJIOKUBILIMUI HadaJo A30BCKOMY
daory Ilerpa I, collesr co craresyieii BOPOHEMKCKOI Bepdu.
BojioMaMell[eHe 3TOro TPeXMaudTOBOro ABYXIIaJyOHOro IJoO-
CKOJZIOHHOro Kopabnusa cocraBiayo 700 T, pgnamHa 35 M, IIN-
puHa 7,6 M. B cocraB BOOpyKeHMs1 BXoauam 36 opyauit pas-
JUYHBIX KaauOpoB. Kopabnb MMEN OTKPBIThIE IIIKAaHLBI M
cpe3aHHBII 6aK, Ha KOTOpPOM Oblia ob6OpyAOBaHa IMJOLagKa
Aaa  abopgaxKHOro ortpsafa. JBYXbAPYCHBII IOT HECKOJBKO
BO3BBIIIIAJICS HAJ BepXHel Maayooi, Kuible IMOMeLEHNA pac-
roJlaraJiucb B KOpMe, BBIMIOJIHEHHONM B Buje ¢oHapsa. Bece Tpu
MauThl CO CTEHbramMy ¥ OYUINIPUT C BEPTUKAJIBHBIM yTJera-
peM Heciu Iapyca.

HuTepecHo, 4yTo HU «Arnoctron Iletp», HM BTOPOM KO-
pabnb («Arocros IlaBen»), JOCTPOEHHBIN YyiKe IOCJe B3SATUA
A30oBa, MO BHEIIHEMY BHMAY M II0 CBOMM TaKTUKO-TeXHU4Ye-
CKMM J[JaHHBIM HMKAK He IIOXOAMJM Ha CpeJHEBEKOBBIE ra-
Jeacwl. ITosromy, HaumHaa ¢ 1699 r., ob6a MeTpOBCKMX «ra-
Jleaca» CTaJIM Hal3bIBaTbCcA KOpadiaMM.

CTPOKH U3 APXHBA

ITontopa BeKa Hasam — 30 mada 1821 r. (10 HOBOMY CTH-
JII0) CO cTameseil ApXaHreJbCKOro agMupalJTericTea OBl CITy-
IIEH Ha BOJAY OAMH M3 JYYILIMX Kopabjselli BpeMeH IapyCHOro
dnora — 36-ny1mieunslii gpperar «Kpeiicep». ITocTtpons ero B
PEKOPJIHO KOPOTKMII CPOK BBIAAIOIUUIICA KOpabeJbHBIN Ma-
crep AHapeit Muxannosuyd KypOuyKMH.

HoBbli1 (pperaT BBIAENAJCA CpeaM ApPYyrux Kopabieit
U3ALIHBIMY  JIMHUAMU OOBOJIOB, TILATEJBHOCTBIO OTHEJKH,
yZIoOCTBOM IJNAaHMPOBKM BHYTpPEHHMX MoMelieHuin. Ilpu mnep-
BOM 3JK€ BBIXOJIE B MOp€ OKasaJyioch, 4TO «Kpericep» obnagaert
U MPEeKpacHBIMM MOPEXOAHBIMM KadecTBamu. Ero Bopomame-
IIeHe COCTaBJAJIO OKOJIO 650 T, anmHa 36 M, mMpuHaA 9 M
n ocagxka 4 M. CKkopo cinasa 0 Kopabise mactepa KypoukmHa
pacrnpocTpaHuiiacb Io Bcelt Poccum u 3a ee IpeaesiamMu.
AHrandaHe oOpaTUINCh K PYCCKOMY IpaBUTENLCTBY C IIPOCh-
0ot mMpoAaTh MM 3TOT KOpabnb. IlonyyuuMB OTKa3, OHM IIOMbI-
Taluch YroBoputhb KYpodyKMHa IepelTM K HUM Ha CJIyKOy.
Ho xaxk MCTMHHBIN naTpmuoT AHapelt MmuxanjaoBud OTKa3aJycs
NpojiaTh CBONM TAaJIAHT MHOCTpPaHIAM.

3a CBOIO JIONTYK M INIOAOTBOPHYIO TPYAOBYIO KU3Hb
A. M. KypodYKMH IIOCTPOMJI JECATKM IEepBOKJACCHBIX KOpab-
nent n dgpperatoB, U Bce ke «Kpercep» Mo CBoMM KadecTBaM
ocTayicsd HeIpeB30iAeHHbIM. Jna KypouykmHa OBIIO Xapak-
TepPHBIM 3a0CTPATH O00BOABI OBLICTPOXOJAHBLIX CYJ/IOB, YBeJIMYM-
Basd OTHOLIEHME MX IJMHBI K IIMpuHEe. BMecTO OOBIYHOTO AJfA
dperatoB oTHOmIeHMA 3,3—3,7 OH NpPMHAN ero ana «Kperi-
cepa» paBHbBIM 4.

! TInamee 3panue kopabaectpoutes, BrefienHoe Ilerpom 1.

Cynocrpoensie Ne 5

Yixe uepe3 ABO€ CYTOK IIOCJIE CITyCKa Ha BOAY «AIOCTOJI
ITeTp» ABMHyJCA K A30BYy, XOTA MHOroe Ha HEM ellle OCTa-
BaJIOCh HeaozenaHHBIM. IT0o3TOMY BMecTe ¢ KopabieM ciejo-
BaJIO 1IIECTHL CTPYrOB, IPYKE€HbIX HEOOXOAUMEIMM MaTepMma-
agamMu. Ha HeKOTOpbIX M3 HMX OBLIM Aarke o0OpyAOBaHBI ITO-
XOAHbIe Ky3HMIIBL IlouTuM TpM Hemenm IOJIUJIOCH 3TO HEOOBIY-
HOe IMjaBaHue, ¥ HM Ha OAMH [AeHb He IMpeKpallajiuch Ha
KOopabye pocTpoeuHble paboOThI, MOJHOCTBIO 3aBepLIMBLINECS
JMillb K MOMEHTY Hpubbitusa «Arocrtosia Iletpa» B Uep-
KAaCCK — IMYHKT cbopa Bcero A3O0OBCKOro ora.

3-3a cMIBHOrO BCTPEYHOIO BETpa Kopabnib 3ajiepkaiica
B YepKaccke M TOJNBKO K CepeAVHE MIOHSA CMOr NpuOBITH B
HoBoceprueBcK, HaxXoAMBUIMICA Y caMoro A30Ba. 3/1eCh IIOX
KoMmaHjoBanueM Meepa «Armocton IleTp» ydacTBOBaJl B 6oe-
BEIX oOIlepalilMAaX MPOTUB TYPOK. BCKope 1mocie B3ATUSA A30Ba
ITetp I cpenman cMoTp Kopabyo M ocTajcd OOBOJIEH MM.
B 1699 r. o npurkasy nLapsa «Armnoctoa IleTp» COBepLIMI ITO-
xon B Kepub, compoBokjasa KoOpabib «KpernocTb», Ha KOTO-
pPOM C AMUIIIOMAaTUYECKON MMCCHEN CJIeA0Ball PYCCKUIM IT0COJI
YKpanHIIEeB.

HecmoTrpa Ha TO utTOo «Arocron Ilerp» crpomicsa wu3
CBIpOro Jieca M B CIIELIKE, OH BCe K€ HaXOJIMJICA B COCTaBe
daora 14 yer. 3TOT KOpabib OCTalicA B MCTOpPUM OTEYeCT-
BEHHOTrO KOpabJieCTpoeHUs Kak IpuMep OOJNBILOro MCKYCCTBa
PYCCKMX MAacCTEepPOBBIX JIIOJIE.
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B 1822—1825 rr. 370T KOpabsb cOBepLINJ OOJbBIIOE KpPY-
rocBeTHOE IIJIaBaHMe IOJ KOMAaHJOBaHMEM KalMTaHa 2 paH-
ra M. II. JIazapeBa, CTaBLIEro MpociaBJIe€HHBIM (hbJIOTOBOALIEM.
Ha ¢perate cayuam B TO BpeMda 3HaMeHHUThbIe BIIOCIeN-
cTBUU fAesaTeau pycckoro chaora II. C. Haxumos, E. B. Ily-
Tatul, A. A. JlomameHko, II. A. KynpusHoB, M. JI. AHHeH-
KOB, Oyayume nekabpuctel JI. V1. 3aBanuinmH, P. I'. BuinHeB-
CKUI M JApyTrHe.

Komauaup dperara M. II. JlazapeB ¢ GOJNBIIONI MOXBa-
JIO¥1 OT3BbIBAJICA O CBOEeM KopabJe: «...He MOry f HaXBaJlMThb-
cAd TEMM IIPEBOCXOAHBIMM KadecTBaMM, KOTOpbIE€ CKa3aJMCh
B dperare «Kpeiicep» Mpu OTX0Jle OT NOJABETpPeHHOro Gepera
B 2KECTKMI celi BeTep, MPOJOJIKaBIIMICA BOE CYTOK, U IIO-
3BOJII0 cebe AyMaThb, 4YTO HM OAMH (bperaT ¢ HeyMEHBIIIeHHBIM
MMpOTUB OOBLIKHOBEHHOrO ITOJIOKEHMUA PpPaHroyTOM BBIHECTH
TOro OblNl 6B He B COCTOSHMMN. . .» !

IIpo6bIB B KPYrOCBETHOM 3arpaHMYHOM IJaBaHUM B 006-
meit cnosxkHocT 1084 cyTok, «Kpeiicep» B 1825 r. BO3Bpa-
Tuiicd B KpoHUITAaAT B OTAMYHOM coctossHuM. Ilocie 3Toro
Haxogmicad B cTpoio Bantmitickoro @JioTa elje IIecTb JeT.

L

B 60-e rogel XVIII B. raaBHBIM cTpouTedeM B ApxaH-
reJILCKOM afMupaliTeiicTBe ObL1 TaJlaHTJIMBBIN KopabesbHBIN
mactep JlaBbiioB. 3a IlecTHMIeTHee IIpeOLIBaHME Ha STOM
MnocTy OH TOCTpOuIl O0K0JIo 20 kopabueit u dperaToB Ajia Ban-
Tuiickoro aora. OHM COCTAaBMJIM OCHOBY OO€BBIX 3CKaAp an-
Mupanos I'peitra ¥ Unyarosa, BOLLIEAIINX B MICTOPUIO CBOMMMU
nmo6enamu Hay mBejackuM diaorom. Crpoua JaBbOB Kopab-
I CpaBHUTEJHHO OBLICTPO M JlellleBOo. Bce OHM OTINYaNNCh
XOPOLIMMM MOPEXOAHBIMM KadecTBaMM, MOIIHBIM BOODPYXKe-
HUEM.

' Jlasapes M, Il. Jokyments, 1. 1, M., 1952, cTp. 243.



BpeMmsa, JwoaM, COOBITHA

PosHo 200 yet Hazag— 17(28) masa 1771 r. JlaBbIZIOB IIO-
CTPOMJI M CIIyCTMJ Ha BOAY B OAMH JieHb cpa3y Tpu 66-Iy-
IIeYHbIX TpeXAeYHbIX Kopabna — «BukTop», «BsaudecnaB» u
«Amutpuit JToHCKOI» (BOZOM3MelleHMe OKoJsio 1500 T, maiamuHa
44 M, mMpuHa 12,6 M 1 ocagka 5,5 Mm). Kak 1 ocTajlbHBIE KO-
pabiy JaBbIIOBA, GHM CTPOMIAMCH BCEro roj C HeOOJBIIMM.
OaHaKO J[AOJNrOBEYHOCTh MX OKas3ajlaCbh He O4YeHb BBLICOKOU
M3-32 CBIPOVI HEBBIIEPIKAHHOM JAPEBECUHBI — Y2KE Uepe3
8—10 yer norpeboBasiacb X TUMOMPOBKA, T. €. KallUTAJIbHBII
PEMOHT C 3aMeHO¥ OOLIMBKM M YacTu Habopa.

OcobeHHO MHOrO OOEBBIX J€JI BBINAJO Ha AOJI0 IIEepBOTO
n3 3tux Kopabiueir. ITog KomMaHAoOBaHMeM KammMTaHa 1 paHra
K. ObosbaHuHOBa «BukKTOp» B Miosne 1788 r. Bxoamam B 3C-

OGHOBJIEHUE NEFEHOAPHOHW , ABPOPbI

BoccraHOBUTENBLHBIE M MOAEPHM3AIMOHHBIE PpaboThl B
MaIlUMHHOM OTZEeJIEHUM KopalbJisi peBOJIOLMM HadaJauch He-
CKOJIbKO JieT Hazas. O6beM paboT MpejcToAs HeMAaJiblil, TaK
Kak elfe B mnepmoji Benmnkoit OTedecTBEeHHON BOMHBI MHOI'ME
MeXaHM3MBbI Kperiicepa ObINM ITOBpeKJeHbI 1 0e3/1eiICTBOBAJIN.
Ocobrle HeynoOcTBa MCHBITHIBAJIM MOPSAKM OT TOro, 4YTO CYy-
JOBbIE KOTJBI MpPOAOJIKaJyM paboTaTe Ha yrie. A 3TO He
TOJIbKO THAMXKENBbI TpYyA KOTEJBbHOM KOMaHIALI M BheAJIMBasd
YroJbHasl MbLIb, HO M [AOMOJHUTENBHAasA KOPpo3Mus KopIyca
Kopabsa: HaxoauBlIMecd B OyHKepax 900 T oOBIYHO BJaMK-
HOr0 yYris CHMJBHO pasbefalim MeTalil. IlepeobopyaoBaHue
KOTJIOB C TBepJOTro Ha OoJyee ynOOHOE »KUAKOE TOIJIMBO yCT-
pPaHMIIO BCce 3T HeynoOcTBa.

*3

A. B. BeaslnieB B MalUMHHOM OTAEJIEHMM Kpeicepa cpemm

MOJIOABIX aBPOPOBLEB,

55

ganpy aammpasa C. K. I'peiira 1 Kak ¢iarMmaHCKUIT KOpabib
y4dactBoBaJa B I'orjaHACKOM CpazkeHMM IPOTUB CUJIBHOIO OT-
pAna meeackoro ¢aotra. MyKeCcTBEHHO BeJl cebsa SKMIIaX
B 3TOM cpaxeHun. HecmoTps Ha OoJsbliMe IOBpeKAeHUSA
(ttocyie 60s B Kopiyce Kopabna Oblio 25 mpoGomH OT Bpa-
MeCKUX Anep) M noTepro 35 4eJIOBEeK YOUTBIMM M pPaHEHBIMHU,
«BUKTOp®» HM Ha MMHYTY H€ BBIXOAUJ W3 CTPOA U IIOYTH
HeIpepbIBHO BeJ OroHb Io Bpary. I'ogoM I103:Kke 3TOT KO-
pabib B cocraBe 3CKaJpbl aamupana B. . UuuyaroBa M I1oj
ero cyaroMm MOPMHMMAJ yYdYacTMe B OJAHACKOM CparKeHMM.

Bce Tpu mocTpoeHHBIX JaBBIIOBEIM KOpabnas Iociye Ka-
MMUTaAJBHOTO PEeMOHTa MNpoOblnM B CTpow jo 1791 r., T. e. B
ofb11iet cnoxkHOCTH 20 JeT.

JlaBHO y3Ke MEeUTayiM aBpOpPOBILI O BOCCTAHOBJIEHUN IJlaB-
HOJI IMapOBOif MAllIMHBI B TAKOM BMAe, YTOOBI €ee MOKHO ObI-
JIO [eMOHCTPMPOBATB 3KCKypcaHTaM. Jlesqo B TOM, 4TO 93Ta
4yyzoM COXpaHMBLIaAcA KOpMoBas MallMHa (Ha Kopabie ux
ObLJIO TPM) MOLIHOCTBI OKOJO 3600 . €., M3roToBJIE€HHas B

BocCTaHOBJEHHAA NapoBadg MallMHA «ABpPODBI».
Poto C. C. Cmoanckoro (TACC)
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cBO€ BpeMsa Ha PpaHkro-Pyccrom 3aBoje B Iletepbypre, AB-
JfeTca Ccelvac YHMKAJbHOM He TOJbKO B Hallleil CTpaHe,
HO M 3a pybexom. Takye OrpoOMHBIE INATYHBI M KYJMUCHI HE
yBUAMILD, TOxKanyi, bosnblle Hurae B EBpore.

3a Jzeno B3AAMChL paboume KaHOHepCKOro 3aBOjia, yiKe
6oJyiee deThbIpex JeT IlledCTBYIOILLME Hap «ABpopoii». VIM ak-
TUBHO MOMOraJjy M caMu MOpAKu. HeJyerkmuit sTo Tpyja — BOC-
CTaHOBUTL B II€PBOHAYAJILHOM BHJE CJOXKHBI MeXaHM3M,
6e3pnericTBoBaBLIMI MMOUTM 30 JeT. CKOJBKO OJHOM TOJBKO
P3KaBYMHBI TIPUIIIIOChL YZAJIUTL C HeKorza HINndgOBaHHBIX
IMIOBEPXHOCTEN MallMHBI! A Benb IpeficTosANa €lle NIabpoBKa
KyJMC M LIaTYHOB, MOATOHKA MMHMATIOPHBIX JeTajyieli Imapo-
pacrpefieIMTeNbHOr0O YCTPOMCTBA U Jpyrme oOIlepalluu, Tpe-
Oyomme TOYHOCTHM, CMEKaJKM, MacTepctBa. HO M ¢ 3TuUM
CIIpaBUJIUCH CYNOPeMOHTHMKM. OCHOBHasA Harpy3ka JerJsa Ha
ciecapeii-«oBeqnpos» B. A. CrwicoeBa, C. V1. BrICOKOponoBa,
I0. M. IlykauoBa, M. B. CbIcoa M JpyrMxX. A PYKOBOAMUIM
BceMM pabotamm crapume crpourenu V. M. JyxKajabCKuit U
A. B. CuBax, onbITHBIe, XOpOIIIO 3HAIOIIME CBOE JMeJI0 CIle-
IMannCTel (KCTaTH, MOCJIEeNHUII M3 HUX — BOCIIMTAHHUK Jle-
HUHTPaJICKOTO KOpabJeCTpOoUTEJIbHOrO MHCTUTYTA). KOoHCYIb-
TUPOBaJM MX BeTepaHLI-aBpOpoOBLLI A, B. Beabmuer, M. II.
Cunozepckust, H. JI. Byknn, A. B. IllTonblieHBaIbLA U JApYy-
rue, IIpOCIYKUBIIIME Ha Kopabie MHOrme rojml

OcobeHHO OOJBILIYIO IMOMOIL OKAa3aJl IIPM BOCCTAHOBJE-
HUM MalllMHBI IIepBEIN KOMMCCAp Kopabnsa AnexcaHap Buk-
TOpoBMY BednbinieB. Beas OH OBl Ha «ABpope» MaIIMHUCTOM
1 craten, 1 KOMY, KaKk He €My, 3HAThb 37IeCh BCE JI0 MeJbyai-
HIMX [OApPOGHOCTEN!.

— IIpaBna, — pacCKas3bIBaeT OH,— s HeC BaxXTy y Ma-
LIMHEI JIEBOro 00pTa, HO YCJIOBMA paboThl BCIOAY B MAalllMH-
HOM OTHeJIeHUM ObInM OAMHAKOBO TsaxKenbIiMu. Kaxkayro Mma-
HIMHY obcayxuBanm 18 denoBeK. BeHTMIALIMA OTCYTCTBO-
Bajla, TeMIlepaTypa 37eCh IMogHMMaJlack Iopoit no 70 rpagy-
coB! IIOHATHO, YWTO O(uULEpbl 37eCh TMOABIAJIMCE KpaiiHe
penko.

NEPBASl NOBEOQA KPACHOrO GAJITHMCKOIO
G JI0TA

r. H. MO9APYK
VIK 359(09)

Becnoit 1919 r. o6craHOBKa Ha (PpoHTaAX TIpaKgaHCKON
BOJHBI CKJaJIbIBAJIaCh HeOJAroroJiydHo AJsa MoJionon CoBer-
cKoit pecnybnmkn: K MockBe pBaiica Komndak, Ha Iletporpap
Hactynan IOpenuu; B BanTuitckoe Mope M DUHCKMIT 3ajuB
BOLJIa OOBbeAMHEHHadA 3CKaApa crpaH AHTAHTBHI IO KOMaH-
JOBaHMEM aHrIMMcKoro aamupana B. KoysHa. B cocrase 3c-
Kaapbl, OCHOBHBIE CUJBI KOTOpPO¥ OasmpoBasimchk B PeBene M
T'enbcuHrdOpce, a nepenosoii OTpsA B Bbepks, HamboJbllIee
KOJNYecTBO Kopabneil npuHaanexano Koponesckomy oty
Bemnkobpuraumm.

Ha Kpacusnt Bantuitckuit ¢JIoT Boajarasach 3azada 3a-
mmmaTtk Ilerporpag ¢ Mopsa M OKa3bIBaTh MOJAEPIKKY IpU-
MOPCKOMY pJiaHry 7-i1 apMuyu B OOEBBIX AeMCTBUAX IPOTHB
BOVicK IOpenmua. Kopabim HericTByrolllero orpsana — JIMHe-
HBII KOpabib «IleTpONaBlIOBCK», B3CKaJPEHHBIE MMWHOHOCIIBI
«TaBpumi» n «Asapfi», TPalbIMKN M CTOPOXKEBBLIE Kopabiy,
HauMHasa ¢ 29 Mas, B TeYeHMe HeOesu €XKeJHEBHO BBIXOOUJIN
B KOMIOpCKMI1 3aJMB NJIs. BBIIIOJHEHUSA CIlelMaJIbHBIX 0OeBbIX
3aJlaHUM.

4 MIOHA BO BpeMsA OYEPENHOro BHLIXOJa HaUIM 3CMMHIBI
ObLIM aTaKOBAaHBI ONHONM M3 BPAXKECKUX ITOBOJAHBLIX JOIOK,
HaxoamBlUInxca B Komopckom 3anmBe. ITociyie BBITyCKa TOp-
Mep JIOAKY BBIOPOCHMJIIO Ha MOBEPXHOCTH (BUAMMO, B PE3YJb-
TaTe 3aJIepKKU TEePEKJAAKM TOPUIOHTANBHBIX PYyJeil Ha ITo-
rpysKeHue); xKorjga M3 BOABI IMOKA3aJIMCh HOC M YacThb PYOKU
JOZKM, «A3aps» M3 HOCOBOTO OpYAMUSA OTKPBLI OroHb, BTOPOM
BBICTpen nocuenosan ¢ «LaBpumaa». ITociie mepBOro BEICTpE-
JJa HeNoCpeACTBEeHHBIMM Y4YaCTHMKaMM Ioxona ObLIO oTMe-
4YeHO IIpsAMOe IorajilaHue cHapszga B PYOKY JOAKM, M OHa
crajia ObICTpO IOrpy:Karbcsi. BCKope Ioj BoaOif Ha MecCTe
€ee MOrpy»KeHus IIPoM30LIes] MOIUHBIM B3pbIB, ¥ Ha IOBepX-
HOCTM TIOABMJICS TPOMAJHBIN BOJSHONI KyIoJ. BrocieacrBun
rocjye rogbeMa JIOJKM YAAJOCh yCTAHOBUTB, YTO OHa, yXOnsA
Ha riyObMHy, KOCHYJack JieBBIM OOpPTOM OAHOII M3 MWH aH-
TJIMVICKOTO ITPOTMBOJIOAOYHOrO 3arpaskJeHus.

Cynoérpoenne Nt 5

PeBOJIIOIIMOHHO HAaCTPOEHHBbIE MAaTpPOCHI ITO-CBOEMY WMC-
MOJb30BaJM 3TO OOCTOATENLCTBO: MAalllMHHOE OTAelleHyue W,
B YaCTHOCTM, BBITOPOJIKA YIIOPHOro MOAIIMITHMKA B palioHe
KOPMOBOJ MalllMHBI JOJITO€ BpeMs, HauMHaa ¢ 1905 r., ciy-
JKMJIM MECTOM HeJleraJIbHbIX CXOJIOK. 37ech (hbOpMMPOBANOCH
PEBOJIIOLMOHHOE SAJPO aBpOPOBLEB, HECAM CBOK BaxTy pYy-
KOBOJMUTENM CYZIOBON opranusauum GoibileBukos II. Y. Kyp-
KOB, A. H. 3naroropckmit, A. B. Benviyes, H. U. JIyknues,
37ieck ObIIO MECTO C60POB MaTpPOCOB, KOrjga oHM B dheBpaje
1917 r. peumay BBICTYIIMTH HNPOTUB cBouX oduiepos. Ilo-
9TOMY MAalllMHHOE OTAeJieHue I[IpefcTaBideT ILeHHOCThL He
TOJIBKO C TOYKM 3pEHUS MCTOPUMM Pa3BUTUA TEXHUKM, HO M
MICTOPUM PEBOJIIOIIMOHHOIO ABUKEHUA.

MHOroMecsiuHbIiI TPYZ KaHOHEPIIEB M aBpPOPOBLEB yC-
MEILITHO 3aBeplIncd, 00A3aTeNbCTBa, B3ATbIE MMM B YeCTb
XXIV chesfga mapTuy, BBINIOJIHEHBI AOCPOo4HO. Jns odumm-
aJBLHON TNpMeMKM HOBOTO SKCIIOHATa Ha «ABpopy» IpuOBLIN
MpeACTaBUTENN KOMaHAOBaHMA JIEHMHrpajCKOM BOEHHO-MOpP-
CKOJ 6a3bl. HO caMBIM CTpOrMM «3K3aMeHaTOpOM» OBbLI BCe-
Taku AnexcaHap BurkrtopoBuu BenbineB. Kak naTbAecAT C
JUIITHMM JIeT Has3aJ, CTajl OH K MaXxOBMKY MaHeBpOBOrO KJa-
aHa MalIMHbI, BHMMATEJIbHO OCMOTpPEJ €€ IobJeCKUBAIOLIe
CMasKoil mabpoBaHHBIE AeTajM, CBEPKAIOLME CBeell Kpac-
KO} TpybonpoBonbl. Bce 3zech Tak, Npu3Haj OBLIBIIMIT Ma-
LIMHNUCT, KaKk ObLIO B MOPY €ro MOJIOAOCTM, B He3abbIBaeMble
nuu OKTaAOpsA. Jlaxke IIBET IOKPACKM BBIIEP3KAH MCTOpHUe-
CKMIi — cepble IlepefGOpKM, CBETJIO-3eJIeHBI1 (byHAaMeHT u
CTaHMHA MAlllMHB], APKO-KpPaCHBIE MapOIpPOBOALI.

TpaagUIIMOHHBIIA MAapIIPyT TBICAY TrOCTeil «ABpPOpPBLI» —
nany6a, 6akoBoe Oopyzaue, KopabenbHbIIT My3€il — Tenepb IIpo-
JOJKEeH: HaKaHYHe Hauaya paborel XXIV cwesna KIICC 6bln
OTKDPBIT AOCTYII B MAallIMHHOE OTAEJIeHME, K BOCCTAHOBJEHHOI
YHUKAJBHOM MAaLIMHE JIeTEHAApHOIO Kpelicepa, 4TO IO3BOJIUT
HalllMM M 3apy0OeKHBIM 3KCKYpPCaHTaM IIOJHee IIpefiCTaBUTH
YCIOBMSA TPYZa PYCCKMX MOPSAKOB, CBOMMM IJla3aMM YBUAETH
MeCTO TepBBIX HeJeraJbHBIX CXOJIOK aBPOPOBILIEB.

Tar 1ormbia TONBKO YTO BCTYNMBILIAA B CTPOIl B KOHIlE
1918 r. HoBeNIIadA aHrJIMICKas TIIOABOAHas Jonka «L-55».
Cniyeta fieBATH JIeT JKCIIegUUMA ITOABOAHBIX paboT oco-
ooro HasHaveHma (SIIPOH) ocymjectBuiia ee nombeMm. Ilocie
KalUTaJbHOI'O PEMOHTA M YCIELIHBIX MCIBITaHMUII 7 aBrycra
1931 r. nopka Bertynmmuia B coctas KpacHosHaMeHHoro Bal-
TUUCKOro (psoTa moOx cBOMM Ke HasBaHMeM «L-55».
5 oKTaAOps Toro ke roga Ha Hese moj 3BYKM «VIHTepHalmo-
Hajla» ¥ OpPYAMMHBIN CajIOT Ha JioAke ObUI MOgHAT daar
Boenno-Mopckoro Prnora CCCP.

Brniepsble B MCTOpMM KOpPOJIEBCKOTO aoTta Benmkobpura-
HUM €ro BOEHHBII Kopabib, KOrja-To XOAMBIIMIZ TIO[ aH-
IJIMICKUM BOEHHO-MOPCKMM dhyaroMm, crall HocuTb cpaar Co-
BETCKOTO  TrOCYZapCTBa. AHIVIMICKOMY  BOEHHO-MOPCKOMY
cipaBounnky “Jane’s Fighting Ships“ mpuunocs B 1933 .
MOKa3aTh 3Ty JOJAKY B COCTaBe KpaCHO3HaMeHHOI‘O Bantuii-
croro ¢aora CCCP, 4yTO HaHecJo onJ,y'rMMbm yAap mo rIpe—
CTMIKY KOpOJEBCKOro ¢JoTa. AUEE

Henp 4 wuwoHA cran panda acxap;pe,HHoro MMHOHOCLIA
«A3aps» 3HaMeHaTeJNIBHBIM: B 3TOT JieHb, B 1916 T. BOJBI
HeBBl MpUHAJNM €ro coO cramend, a POBHO dUepe3 TPM roja
SCMMHEL] OJiepKaJl CBOIO IIepBYK ITI06eny Haj BparoM MOJIO-
noi CoseTcrkoit pecnybamkn. C 1926 r. 3TOT JieHb CTajd Ha
«A3zapae» e¥KerogHbIM KopabelbHBIM IPa3fAHUKOM.

Oxkono gzecartu xer «L-55» Hecna cayx6y B cocrase
KpacHozHameHHOro Bantuitckoro ¢dhaora. Ha Helt mpoxoamniam
00€eBYI0 IOATOTOBKY MOJIOAbIE COBETCKME IMOABOAHMKMN.

CobbITHs, pa3BepHYyBIIMecs: B KomopckoM 3anmBe 4 MIOHS
1919 r., nogpoOHO WM3JNOKEHbBI B MNOKYMEHTaX, XpaHAImMXcd
B IleHTpaJIbHOM TrOCy[apCTBEHHOM apXMBe BOEHHO-MOPCKOI'O
daora. B nx umcio BXOAAT BaXTeHHBIE YKYpPHAaJbl 3CMMHILA
«TFaBpunua» u Tpanbimka «HeBOx» (OH HaxoamJCH B J030pe
n Habdogan 3a 00eM), ZOHEcCeHMEe HadaJIbHMKa IepBOro M-
BM3MOHA 93CKAAPEHHBIX MMHOHOCIEB Bantuiickoro diora
Ne 192 ot 4 uioHA 1919 r. Ha MMA HadaJbHUKa JlelCTBYIO-
LIero oTpspaa, TeJierpaMMa  HadaJdbHMKa 9TOro oTpsaaa
Ne 58/om. oT 5 uioHsa 1919 r. Ha MM#A HavaabHMKa MOpPCKMX
Cun Bantuiickoro Mopsa o mnoxoge «IlaBpumia» u «Asapga»
B Komopckuit 3anmB, coobuieHne PeBBoeHcoBeTa BanaTuiicko-
ro ¢daora ot 6 uioHa 1919 r. 0 Moxone 3CMMHILIEB.

B cooTrBeTrcTBUM C 3TMMM JAOKYMEHTaMM ¥ BOCIIOMMHAa-
HUAMM HeIOCPeACTBEHHBIX YYaCTHMKOB Ioxona Ha «IaBpum--
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ne» U «Azappe» coberTMa B Komopckom 3anmmBe 4 MIOHA
JI0 ToTOoINIEHUsl MoABOAHOM JOoAKM «L-55» m mocye Hero pas-
BUBAJINCEH CJIEAYIOILMM 0Opasom.

B 17 4. 3CMMHIBI BOLIJIM B 3allMB M Cpaly xKe obOHapy-
KUY Ha PaccToAHUMM OKoJO 80 KabenbTOBBIX ITOABOAHYIO
JOAKY IPpOTMBHMKA. Yepe3 HECKOJBbKO MMHYT Y 3alajHoro
Oepera OBl 3aMe4YeH BBIXOAAILIMI M3 3aJIMBA BPaXKECKUIT MU-
HoHocell. Ha ropu3oHTe clipaBa OT Kypca IOKas3alUCb ABIMEI
M CUIY3TBI AaHIJIMICKMX MMHOHOCLIEB, CJENOBABIIMX K IOTY
CO cTOpoHBI Bbepks. BcKope 3a KopMmoy «Azappaa» IIPOLIJa
Apyras noABoAHasA JOAKA NMPOTUBHUKA.

SCMMHLBI, BBIMOJHAA NPOTHUBOJOAOYHBIE MaHEBpPHI, ITPO-
JoJuKany MATHM B Oro-s3amnajHoM HampasyieHuu. B 17 y.
33 MuMH., yOeAMBIINCH, YTO B 3aJIMBE M K 3amaiy OT Hero Her
HaJIBOAHbIX KopabJielf NMpOTMBHUKA, 3CMMUHIBI PasBEPHYJINUCH
U Jerau Ha obparHbelit Kypc. B 17 4. 37 MMH. cieBa OT
Kypca Ha 3CMMHLaX ObLIM 3amMedeHBl [iBe IIeAlIMe Ha HUX
Topriegpl. Kopabnyu ynzadyHo cmMaHeBpUpoOBalM, M Toprneabl
npoum MuMmo. Benen 3a 3TMM BCINBIBIIAS IOABOAHASA JIOH-
Ka oKasajach NpAMO TII0 Hocy «Aszapzar». IlocnegoBas po-
KOBOM JIJisi JIOAKM BBICTPEJ. Yepe3 HECKOJbKO MMHYT IIOCje
3TOro OOHapy»KeHHBIE paHee Ha ropM30HTE KOopabyiM IpoTUB-
HUYKAa YK€ JICHO BBIPMCOBBIBAJMUCH B JIy4aX 3aXOAMAIIETrO COJIH-
na. Tpy aHrJaMiCKMX S3CMMHIIA LINM NOJHBIM XOJOM Ha Iie-
pexBar Halmux Kopabneit. C paccTosHUsa oKoJo 85 KabesbTo-
BbIX TMIPOTUBHUK OTKPHBL OroHb. Aptuaiepucthbl «['aBpumiia»
U «Asappa» HemenaJeHHO orBetuau. Popt KpacHas TI'opka
TOXKE AAJ 3aJII MO NpUOIMKABILIMMCA BPasKeCKUM Kopabysm.
B 18 4. 3 MMH. OPOTMBHMK INpEeKpaTHUJ OrOHb M HadaJl OTXO-
IUTh Ha 3anajl. boy Meixay HalllMMM M aHTIUMCKMMM MMHO-
HOCLIaMM IpojoJKanca 16 muH. B 19 y. 3 MMH. OTpAJ HaILIUX
KopabJieiyi ctajl Ha AKOpb B paroHe TonbyxmHa maska.

STOT MOXOJ HaluMx KopabJiell Bolles CJaBHOJM CTpaHu-
ey B Jeronucb OOEBBIX JeMCTBUIT M noaBuUroB KpacHoro
Bantuiickoro ¢daora. Co BpemeHu nogbema «L-55» (aBrycrt
1928 r.) no sHBapp 1971 r. Ha cTpaHMLAX Ie4YaTH IOABUJIOCH
OKOJIO COpOKa cTarer Ha 3Ty Temy. OIHaKO IIpMU ComocTaBlie-
HUU oOnyOJMKOBAHHBIX MAaTEPMAJIOB C AOKYMEHTaMU-IIEPBO-
MCTOYHMKAMM OKAa3aJiOChk, YTO He BCe aBTOPbI JOCTOBEPHO OC-
BeTUIM MOCHeA0BaTeNbHOCTL OO€BBIX JENCTBUII Ha Mope
4 uioHsa 1919 r. IlopaBasroiliee OONBINMHCTBO aBTOPOB YKa-
3BIBaeT, 4yTo 60l MexKAy HalIMMM M aHTIMICKUMM Kopabisa-
MU TPOUCXOAUNT A0 rmubesn JIOOAKM, IIpUYEM OMNMUCAHME 3TOTO
0051, B AEMCTBUTEJNLHOCTY HE MMeEBIIEro mecrta, NpUBOAUTCA
B Pa3iM4HbIX BapMuaHTaX. Jlpyrue aBTOpbl YIIOMUHAIOT O TOM,
4yTo ObLIO ABa 6051 ¢ aHraMyaHaMyM — [0 IIOTOIJIEHUSA TIIOH-
BOJHOM JIOAKM U nocje Hero. Hekoropkle aBTOpBI XOTHA U BhI-
JE€pKUBAIOT B CBOMX IIPOUB3BEJEHUAX IOCIENOBATEILHOCTD
00O€BBIX JENCTBUM, HO omnucaHme OO C aHIrJIMMCKUMMU MMU-
HOHOCLIaMU YTPUPYIOT, LJOBOLAT €ro [0 HepeaJbHOro o CBO-
um maciarabam cpaskeuus. ITosasmianck nybaukKaluy, B KO-
TOPBIX TOBOPUTCH, 4YTO 00 C aHraIM4YaHaMM MPOUCXOAUN Of-
HOBpEMEHHO C aTaKoll MNOABOAHOM JoakMu. OcobeHHO MHOro
cTaTeil, MCKa’XK€HHO OCBEILalIlMX 3TU CcOOBITUA, OMyOIMKO-
BAaHO B LIECTUJECATBbIE TOALBI

B sTMxXx marepmuanax npefaHbl 3abBeHMIO BOCIIOMMHAaHMUA
PEBOJIOLIMOHHBIX MOPAKOB, HENOCPEACTBEHHBLIX YYaCTHUKOB
noxoza — KomaHaupa scmuHLA «Azapn» H. H. HecBuikoro,

VIl BCECOHO3HAAl AKYCTHYECKAHA
KOHPEPEHLHUA

C 1 no 6 ¢espans 1971 r. B Jlenunrpame mnpoxopusa
VII Bcecolo3nasi akycTHyeckast KoH(epeHI{Hsl, OpraHH3OBaHHas
Axapemueit Hayk CCCP, MuHHCTEPCTBOM BHICIIEr0 H CPeiHEro
cnelﬁaanbnoro ob6pasosanuag CCCP, HayunbiMn coBetamMu mo aky-
cTHKe W n® ¢usuke U TexHuke yabtpassyka AH CCCP u Jlenun-
rpaackum opaeHa Jlennna KopaGJecTPOHUTENbHBIM HHCTHTYTOM.
B KoH(pepeHuyy NPHUHAJIH yYacTHe CBHILIE NMOJYTOpPA THICSAY YeJIOBEK,
NPeCTABJAIOUMX HAYUHO-HCCN€E/l0BATeJbCKHE OPraHu3aliii, BY3HI,
KOHCTPYKTOpCKHe O10p0 M NPOMBIIUJIEHHbIE NpeAnpusTHs MoCKBHI,
Jlenunrpana, KueBa, HosocuGupcka, I'opbkoro u mmorux napy-
rux roponoB Coserckoro Coio3a, a Tak¥ke yueHble-aKyCTHKH W3
[P, Benrpuy, Coepunennnix IlltatoB Amepuku, ®PT u lanum.

8 Cynocrpoenne Ne 5, 1971 r.
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CUrHaJbIlIMKa 3Toro ke Kopabnsa T. CeIToBa, MOPSAKOB C
scmuHua «'aBpumia» . K. MunHeeBa u C. H. KaukuHa. Ilpe-
JaHbl, TakuM 0Opas3oMm, 3abBeHMI0 NMYOJIMKalLMKU ABaALATHIX—
COPOKOBEIX rOJOB, OTPasKalollMe MCTUHHBINA XOJ COObITHMII Ha
mope 4 urwoHsa 1919 r.

Jlo HacTosIlero BpeMeHM HHMKEM He Obljia NOCTaBje€Ha
o7, COMHEHME TMPUYACTHOCTL «A3apfia» K IIOTOILIEHMIO
«L.-55». B ¢Bfi3M C B3TUM BBI3BIBAET HeJAOYMeHue IosaABJe-
HHue, cnycta Oojiee 40 jer mociie NepBBIX NYyOAMKaLUi, yT-
BepakaAeHnsa (CMm. nyresoaurenb «Kpericep «ABpopa», JleHus-
nart, 1970, ctp. 10), 4YTO aHrJIMUICKasA JIoAKa IMOTOIJIeHAa He B
pesyJbTaTe apTUIJIEPUICKOM aTaku «Azapza», a Oyaro Obl
scmuHLem «IaBpuua». ABTOpBI 3TOro nyreBoauresis B. B.
Bypxkosckuit 1 M. M. KynewuoB, a Takke paborHuUKM IleH-
TPaJbHOTO BOEHHO-MOPCKOro Mmy3esi, MoMoraBlIMe UM B IOA-
TOTOBKE€ PYKOIIMCH, HE YYJM OYeHb CYIIECTBEHHBIX IOKYMEH-
TOB: NpukKkaza no KpacHosHameHHOMY Bantuitckomy ¢aorty
3a Ne 147 ot 2 wuwoHA 1939 r., COrjlaCHO KOTOPOMY OBIBLLMI
KomaHAnp «Azapaa» H. H. HecBULIKMIT Harpaxaajncsa B CBA3U
¢ 20-netueM notonyeHus «L-55» I'pamoroit BoeHHoro CoBera
Bantuiickoro ¢aora, a Takxke juuyHoro paeyia H. H. Hecsuii-
KOro, riie Ha Jucte 43 3anmMcaHo: «...Y4YaCTHMK TrpaKJaH-
ckolt BoiHBL 3a noromyeHue IIJ «L-55» HarpakaeH opghe-
HoM KpacHoe 3Hamd...».

YuuTelBasg M3JIOKEHHOE, a Takxke Tor QaKT, |TO
MHTEpEeC K NepBoi nobejie peBOJIOIMOHHBIX MOPAKOB Bantu-
kn Hag KoponeBckum hiioroM BennkobpuraHuM He ociabe-
BaeT, IIpU MOATOTOBKE AaJIbHEMINMX ITyOamMKalui, NOCBAIEH-
HBIX 3TOMY COOBITMIO, CJeAyeT CTPOro PYKOBOACTBOBAaTbCH
UMEIUMMUCH IIEPBOMCTOYHMKAMM M MCTOPUYECKMMMU JOKY-
MEHTaMMU.
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IlporpammMa KoH(pepeHuyH npejpycMaTpuBana npoBejieHue mnJe-
HapHBIX ¥ CeKUHOHHbIX 3acefaHui. Bo BcTynuTesnbHOM cyloBe npeji-
cepatesb Oprkomutera npo¢. JI. JI. Mscuukos (JIKHW) cpenan
00630p pa3BUTHSl aKyCTHKH 3a NepPHOJi, HCTEKIUHIl CO BpeMeHH Ipe-
avinyueit Beecotosnoit kon(epernuuu. Jloknanuuk noppobho oc-
TAHOBHJIC HA JIOCTHXKEHUSIX OTEeYeCTBEHHBIX YYeHHX B ofJacTu
HCCe/IOBAHMH M MPOMBIILJIEHHOTO NPHUMEHEHHS] MOILLHBIX YJbTpa-
3BYKOBHIX IloJiel, BONPOCOB KBAHTOBON AaKYCTHKH, HeJHHEHHOH H
MOJIEKYJIAPHON aKyCTHKH, (pu3HoJjiornueckoil akyctuku. Paccmart-
pHBajMch TaKHe BOMNPOCH, KAK ynpaBJjieHHe € MOMOILbIO 3BYKOBBIX
KoJjiebaHuil JnydyoM Jiazepa, Kak «mnepekpecThHbie» 3¢ (eKTH MNpH
B3aUMOJENCTBMM PA3JUUHHIX MoJiel (HanpuMep, aKyCTHYECKOro H
MaruuTHoro) ¥ T. N. Jloknapuuk o6paTWil BHUMaHHe Ha BaX-
HOCTb H3yueHHsi IIyMoB, BUOpauuii U pa3paboTKu MeTo[0B Gopb-
O6bl C HMMH, OTMETHJ HeKoTopble paboThl B 3Toil o6JaacTh.

B noknapax U. I'. Muxaiinosa «ITyTH pasBuTHs MOJEKyJsip-
Hofi akyctuku», JI. A, UepHoBa «CocTosiHMe TeOpHH paclpocTpa-
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HEHHS1 BOJH B CJy4yallHO-HEOIIHOPOIHHIX cpenax», ¥. Hurapna
(CIIA) «HccnepoBanus mnosepxHocTHeIX BogiH», B. JI. Tumana
«MexanuaMbl yCUJIEHUSl YJbTpa3ByKa Ha KpHcTaJiax» OblJl mof-
pobHO ocBewiern psijl 3ajay M HccaeoBaHMH B o00jacTH (pU3H-
yecKol akKyCcTHKH. B uwactnoctd, B jokaane npo¢. M. I'. Muxail-
JIOBA NOABOJMJUCL HTOrH paboT JIeHMHrpajckoro rocynapcrBeH-
HOro yHHBepCHTeTa IO H3yyeHMIO Je(opMalli yNpyro-BsA3KHX Ma-
TepuanoB. [1pefsiokeHbl HOBbHlE MOJleJIM YNPYro-BASKMX cpel, OT-
JHYHBle OT H3BeCTHBIX Mojeseli MakcBeana u Qoirra.

Hoknaast A. B. Pumckoro-KopcakoBa «3amaun aspotepmo-
akyctuku» H JI. M. JlamweBa «AkycTHKa 06OJIOYEK W IJIACTHH»
OCBelllaJIM BOIMPOCH, CTOsILHe HA CTbiKe Mpo6Jem (GU3HYECKOH H
TexHHueckKor akyctukd, Ocnabnenrie BHOpallud H 1IYMOB — TeMa
nokaanos M. WM. Kmoknna «IIpo6Gaembl BHOpOM3OJALMHM MeXxa-
musamoB» W E. §I. IOnmuna «I'aymienne myma asporasofiiHaMu-
yeCcKHX ycTanoBok». B pokname WM. WM. KmoknmHa ¢ nomouibio
annapara nojguHoMoB ['erenbayspa M IepexoHbLIX MaTpHLl Hc-
CJIeJIOBAJIMCh MPOLECChl PaCpPOCTpaHeHUs] U H3OJALMHM BOJH Pas-
JMYHBIX THIOB (MPOMOJBHBIX, H3rHOHBIX, KPYTHJIBHBIX) B COCTaB-
HbIX BuOGpanuoHHHX cTpyKTypax. Hokaan E. SI. Opuna 6bin mo-
cBfillleH BomnpocaM GopbObl C 1yMaMH H BHOpanMaAMH MallHH H
MeXaHHU3MOB, pa3paboTKH BBICOKO((eKTHBHLIX TJyluHTeJe#d BbI-
XJIona JBHUraTeeil U TJyluMTesed BeHTHUJIALHOHHBIX CHCTEM.

JlososbHo GoJblliasi rpynna IJjeHapHbIX JIOKJAaJloB OcCBelllaJa
npo6sieMbl, CBfiI3aHHble C (pHKcauued H BOCIPOHU3BEEHHEM YeJIo-
BeYecKoil peud, KOMaHJl, pacrno3HaBaHHeM aKyCTHYeCKHX CHIHa-
JgoB. Jloknag M. Ulpenepa (PPI') «MoxxHo /1M HayuyuTb TOBO-
pPUTb MaIIHHY» CONPOBOXKJAJCH MarHNTO(QOHHBIMHM 3aMHCAMH pe-
UH «aKyCTHYECKHX Po06OTOB». IDTHM ke mnpobsemam ObuIM NMOCBS-
lLieHbl JIOKJaanbl npesufenrta npepcrosigero B 1971 r. VII Mexnay-
HapojHoro Kourpecca no akyctuke npod. T. Tapuoun (BHP)
«ITpo6nema nukTodona-crenorpacda», E. H. MscuukoBoii «AKy-
cTuyeckde o6pasbl M MX pacno3Hasanue», M. A. Canoxkosa
«CoBpeMeHHOe COCTOSIHHE BOKOJI€PHOM TeXHHUKH».

Oco6bifi MHTepec NPHCYTCTBOBABIUMX BH3BAJH COOOLIEHHSI O
NMpUMEHEHHH B MCCIEMOBAaHHMAX 3BYKOBBIX KoJiebaHHI 3JIEKTPOHHO-
CUETHBIX M yNpaBjsiomMx Mamwun (naenapuble Aokaanbsl bB. [l
TaprakoBckoro u A. E. Kosnecunkosa) u pokaan I'. K. Yabsinosa
06 AaKycTHYeCKHX cHrHanax jenb¢uHoB. JIOKNaIuuK MNoApoGHO
pacckasan o paboTax MO H3yYeHHI0O M KjaacCH(UKanMM akyCTH-
YyeCKHX CHruajoB JeibhuHoB. OO6Hapy:KeHbl HOBbLIE CHIHAJH,
HMelLHe IIyMOBoH XxapakTep. HasnmauenHe HX INOKa elle HeH3-
BECTHO.

Ha cekunonHbx 3acefanusx (Bcero paGorano 16 cekiuii)
paccMaTpUBaJMCh BONPOCH (H3HOJOrHYecKoH H OHOJIOrHyecKoi
aKYCTHKM, PeuH, MY3bIKaJbHOH aKyCTHKM, PacnpoCTpaHenHsl 3BY-
Ka, a3poTepPMOAKyCTHKM, a3pO/IHHAMHMYECKOH aKyCTHKH, aKyCTHKH
TBEp/IOr0 TeJla, MOJIEKYJSpHOH aKyCTHKH, KBaHTOBOM aKyCTHKH,
AKyCTHUECKHX H3MepeHHH, 3JeKTPOAKYCTHKH, CTPOHTENbHOH M ap-
XHTEKTYpHOH aKYCTHKH, aKyCTHYECKHX IIYyMOB, Buﬁpauuﬁusuﬁpo-
neMnpHpoBanHs, aKyCTHYECKHX MPHeMHO-H3JyyaloliuX YCTPOKCTB,
(PH3HUECKHX OCHOB NMPOH3BOJICTBEHHOTO NMpPHMEHEHHs! YJbTPasByKa.
Ha cekuuoHHBIX 3acefanusix GblIO 3acCjiyliaHo H 00Cy»K/leHO CBHI-
e 700 coobuyenuit.

Ha cekuuM CTPOMTENbHOH W apXHUTEKTYPHOH AaKyCTHKM 00-
CY>KJaJIUChb BOIMPOCH 3BVKOM3OJSILUM OIHOCTEHHBIX KOHCTPYK-
nuii. M. C. CemoB u A. B. HeB3opoB B cBoeM JoOKJaje pac-
CMOTpeJIH TNpoxoxKjeHHe AuGGy3HOro 3ByKa uepe3 IUIACTHHY C
KeCTKOONEPTHIMH KPasiMH MpPH YCJOBHH IepMeTH3aUHH KOHCTPYK-
LMK 10 KOHTYPY YNpyro-BsskuM BHGponeMnHpyowumM cioeM. As-
TOPbI NMOKa3aJlM, YTO 3BYKOM3OJIAILMSI MUIACTHH C TAKMMH IpaHuy-
HBIMH YCJIOBHSIMM OKa3nBaeTcsl Jydluell, ueM NpPH ITAPHHPHOM OMH-
panud. Biusinue ynpyroii 3ajieJKH KpaeB IUIACTHHLI Ha YCJIOBHS
POXOK/IeHHs] 3ByKa Ha YacTOTAaX BHINE KPHUTHYECKOH paccMaTpH-
pajocb M. C. CepoeuiM. A. B. HeB3opoB uccaefloBaJj 3BYKOH3JY-
yeHHe MJacTHH B 06JaCTH YacTOT HMXKe KPHTHYeCKOH MpPH BO3-
Gy>XJIeHMH HX BO3AYIUHBIM 3ByKoM. PesyjbTaThl HCCI€0BaHHSA
3BYKOM3OJISIIMK 3aMKHYTHIX cepnuecknx obonouek H 060Ji0YueK-
CerMEHTOB paccMaTpHBajMchb B JoKJjage B. A. BasuioBa u
B. H. 3a6oposa.

DKcrnepUMeHTAJbHBE Pe3yJbTaThl MO HM3MEPEeHHI0 3BYKOHM30-
AALMY OUJAHHAPHYECKHX o6osioueK GbuiH npuBefieHbl B coobiie-
unsx A. B. Hessopoa u H. JI. Paccanunoli, B. A. Basunosa u
A. A. Yuxkosoi. Coobuienne A. B. 3axaposa kKacanocb MeTO[a
pacuera M3OJSLMH Orpa’k/JAIOLUHX KOHCTPYKUHMA OT BO3/yLIHOTO
wyma. B page noknanos — B. H. Hukosbckoro u JI. II. Tumo-
¢eenko, B. H. Makumna u JI. ITI. Tumodeenko, E. B. Penunoin
M JIp. — PaccMaTpHBAJMCh BONPOCH SKCIEPHMEHTAJBHOTO OInpejie-
JIeHHSI 3BYKOH30JsIiMH OOBbeMHBIX M IJIOCKOCTHBIX KOHCTPYKLHAH.
B. U. 3aGopos u d. B. PerTaunr npuses pe3yJbTaThl HCCIENO-
BaHHil BJHMSIHUA KOCBEHIIOH mepeflaud I1uyMa Ha 3BYKOH3OJAIHIO
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noMeulennil. MeTonnke H3MepeHHUsI 3BYKOH3OJSIIHH OO0BEMHBIX
KOHCTPYKLUHH MNMOcBATHA cBol noknapn M. K. Boroaenos.

Heckonpko poknanoB OBIJIO MOCBSIIEHO BONPOCAM 3BYKOIOTL-
Jgomenus. K. A. Bemixkanuna cpuenana cooGuenne 06 uccaeno-
BAHMH XapaKTEPHCTHK 3BYKOMNOIJIOUIAIONIMX CHCTEM IPH HAKJIOH-
HOM NajieHHM 3BYKa. JKCNEePHUMEHTAJBbHOMY HCCJIE0BAHHIO pas-
JUYHHX OGBEeMHBIX MOIJIOTUTeJell OBiJIH MOCBSILEHBI COOGIIEHHS
JI. 1. Manbko n A. M. Kasanosa, B. H, Msxkuuna u 3. M, Crpo-
KYK H Ap.

3HauuTeNbHOE KOJIMYECTBO JIOKJA/I0B, 3aYHTAHHBLIX Na 3ace-
JMaHHAX CEeKLMH aKyCTHYeCKHX IIyMOB, KacaJjoch BONMpPOCOB 3KCIe-
PHUMEHTAJIbHOTO HCCNe/IOBaHUsl IIyMa, H3Jy4aeMoro OTJieJIbHbIMU
MeXaHusMaMH Hju ero jeransMu. Ilpunumnam kouctpyupoBanms
MaJIOIIyMHbIX MAIUHH M MEXaHU3MOB, MX AaKyCTHUECKOH HaJlekK-
HOCTH M JIOJIOBEYHOCTH MOCBATHIAN cBOM coolwenus H. K. Ilyan,
M. SI. Kum u I'. A. Xopoiues, C. 1. Hosoxunos, 0. H. ITerpos
u I'. A. Xopowes, a takxke H. B. I'puropbes. Koanektup aBTo-
poB (A. Il. I'pomos, JI. JI. MsichukoB, E. H, MsicunkoBa u 1p.)
Npe/JIoKHIN MeTOJl aKyCTHYECKOH JIMarHOCTHKH CYJOBHIX MallliH,
OCHOBAHHBLIH Ha CerMeHTanMHM 1IyMa M CTAaTHCTHYECKOH 0GpaloTke
npouecca yepejloBaHHs cerMeHTOB. MccyeioBanuio myMa na cpejt-
HHX pHIOOJIOBHBIX TpayJepax BojiouaMelenveM o 500 T ¥ BHe-
IPEHHI0 Ha HUX NPOTHBOIUYMOBBLIX MEPONPHUATHII MOCBSTHJIH CBOE
coolienve E. H. I'punesny u B. I'. Kaumos. Bompocs ouenku
NPOU3BOJICTBEHHOrO 1IYMa CJyYallHOIO XapaKTepa paccCMOTPEHHl B
noknajge B. A. Mamaea u JI. M. Merra. Ilo pesyabratam wHc-
CJIelOBAHUH B KOPIYCHBIX I[€XaX CY/OCTPOMTENbHHIX 3aBOJOB HMH
onpejesieHbl XapaKTePUCTHKH CJYy4YaHHOro 1UyMa M BHISICHEHBI 3a-
BHCHMOCTH H3MEHEHHs CpeJIHero ypoBHS H JHCIEPCHH LIyMa B
TeyeHre pabouero mus, Hejpesu, Mecaua. M. M. Pxabckuil ocra-
HOBHJICfI HA MeTOJle CHHIXKEHUS 1UyMa Ha cpejHeM PHGONPOMLIC-
JIOBOM TpayJiepe C IOMOLIbIO 3JIACTHYHBIX COEJIHHEHHIT BO3JYXO-
NPOBOJIOB B cHCTeMe KOHJMIMOHMpoBanusi Bosayxa. Ilpumenenne
3JJaCTHYHBIX COeJIHHEeHHH MO3BOJIMJO CHH3HTh IUYM B Kai0Tax Ha
2—8 6.

Ha cekuun BuGpaumii u BubponemndupoBanus Objio 3acay-
11aHo okoJio 60 pfoknasoB no obuiMM Bompocam TeopHH KoJeba-
HHli, GopbOp c BHOpanueil MexaHuaMoB M MaiuuH. KoJsiekTHs
aptopoB B cocraBe I'. H. Hukudoposa, A. K. SIBaenckoro,
K. H. SIBnenckoro [0s0XuUJ1 0 pe3ynbTaTax HccefoBaHus BuGpa-
IIMH H HIyMa pajiHajbHbIX U PafHaJbHO-YNOPHBIX 1UAPHKOMOLIMII-
HHUKOB, Bpainamouihxcs co ckopoctbio e 100 000 o6/mun.

CrieKTpajbHO-KOPPEJISIIHOHHBIM  XapaKTepUCTHKAM BUGpanuii
NOJIUMITHMKOB Kayenusl nocBsTtuiu cBoil nokiaapn C. I'. Tepiman,
B. H. IloBapkos, u B. I'. Parymnsik. UMM BHISIBlleHO Hajnune
HEOJLHOPOJAHOCTEH CNEKTPAJbHOH TMJOTHOCTH, CBSI3AHHHIX ¢ C€O6-
CTBEHHBIMM 4YacTOTaMM KoJeGanuil Kojer nopuunuukos. C yse-
JMYeHHEeM YHCcaa 4acoB paboThl MOAIUMMHHUKOB OTMEYaeTcs CMelle-
HHe pe3OoHAHCHbIX obJacteli B cropoHy OoJiee HH3KMX YacTOT.
B. b. MapHuHUH J10JI03KHJ O HOBHIX KOHCTPYKUMAX BHOGPOH3OJIH-
PYIOLIHX ¥ BHOGPONOIJIOMAIOUIMX MJACTHHYATHLIX ONOpP AJS NOJILUKUII-
nukoB. Ilo fanubiM aBTOpa neMndupyioHe CBONMCTBA NJACTHH-
yaTblX onop B 3—4 pasa npeBoCXOJAAT aHAJOTHYHBIE ITOKa3aTel
pe3nHOBHIX NeMrndepos.,

Pa6oTHHKOB CYyHOCTPOUTENbHBIX 3aBOJIOB HECOMHEHHO 3aHH-
TepecyloT pe3yabTaThl HcclenoBanuii A. M. MuUKyJHHCKOrO H
I. A. CrapukoBa 1o yMEHbILEHHIO 1IyMa ¥ BHUGPAaLUH [HeBMA-
THYecKoro HHcTpyMeHTa. C MOMOLIBIO BCTPOEHHBIX MaJjiorabapurt-
HbIX IJylUixTeJsiell, aMOPTH3AaTOPOB Ha BO3JYIUHOH MOJyIIKe M pa-
IMOHAJBHOIO peXKMMa MoJlaud B HHCTPYMEHT BO3JlyXa aBTopam
YAAJIOCh CYILECTBEHHO YMEHbIUHWTb IUYyM H BHOpanMio NHeBMorai-
KOBEPTOB M INHEBMATHYECKUX IUJH(POBAJbHBIX MAIIHHOK.

B cBoem noknane «K pacuetry ypoBHeii BuGpanuii neHTpobex-
Hex HacocoB» B. B. Ilokpoeckuii, B. §I. Py6unos u E. §1. IOmun
NoJABEPIJM aHadu3y (PaKTopbl, BJUSIONIME HAa OCHOBHHE CO-
cTapjsollye BHOpauMM M 1UyMa 3THX MeXaHuaMoB. Ha ocho-
BAHUH HCclefloBaHuil 42 HACOCOB BHIBeJleHbI 3aBHCHMOCTH, MO3BO-
JfolMe MOACYMUTHBATL YPOBHM BHOpanuu, npeajioxen cnocob
pacyeTa 3JleMEHTOB OTBOJSILMX YCTPOHCTB, 0GecneyHBaIOUUX MH-
HHMaJIbHble YPOBHM 1UyMa W BHOpauuu.

B. U. Ilonkos, K. M. CenuBanoB u Ap. npeactaBuiu JoKJaanl
Ha TeMy O paclnpocTpaHeHHMH BHOpaLMM MO KOHCTPYKUHSIM Mexa-
Hu3MoB. B onnom u3 3tux mokaanos (K. H. Adonuna m B. W
IlonkoBa) nNpuUBOASITCS /aHHBIE NO HCCJEIOBAHHIO HHEPIIHOHHO-
’KeCTKOCTHBIX XapaKTePHCTHK OMNOPHHIX Y3JIOB MexaHH3MOB. BoJb-
oM HHTepec CllelHaJHCTOB BLI3BAJH PE3YJbTAaThl TeOPETHUECKHX
H 3KCIepUMEHTAJbHbIX HCclefoBaHMH BUOpamuu O6JoyHbIX arpe-
raToB, COCTOSLIHX H3 HECKOJbKHX MallUKH, KOHCTPYKTHBHO 00beJiH-
HEHHBIX C TOMOLIBI0 PAMHON KOHCTPYKIIMH.

Pacuery koneGanuii cOJOKHPOBAHHBHIX MAallMH M MeXaHH3MOB
Obin nmocesilien M foknajx H. B. I'puropvesa. Ilpepnaraemas ab-
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TOPOM METOJlliKa onpejiesiculisi COOCTBCHIBIX YACTOT CJOXKHBIX ar-
peraTos MO03BOJIsieT yuecTb BHEONOPHbIE CBSI3H, B YACTHOCTH, IPH-
BOIHble MY(dTH Basonponosios. B ppyrom cBoem mokmaane H. B.
I'puropweB paccMoTpesl KapTHHY KoJeGaHuil aMmopTH3artopa, coeu-
HEHHOro ¢ aHTHBHOPATOPOM, HACTPOEHHHIM HA 4YacTOTy coGCTBEH-
HBIX Koje6aHHH aMOPTH3HPOBAHHOI'O MeXaHH3Ma.

Coobienne WM. M. Kaioknna kacanoch pacuetra aMopTH3HPYIO-
IHX KpenJjeHH# MeXaHH3MOB C aMOPTH3aTOpamil, HaKJOHEHHBIMH
B IBYX IUIOCKOCTAX, Gnaropaps ueMy HMeeTcsl BO3MOXKHOCTb Cpe-
CTH BC€ 1IeCTh YacTOT cBOOOAHBIX KoJeGaHuii B y3KHH JaHana-
30H U TeM CaMblM YMEHbIUHTb BO3MOXHOCTb PE30HAHCHHIX BHO-
pai.

Cpenn 10kJafioB, NOCBALUENHBIX Npobremam BuGpoIliorole-
HHSl, CJe[lyeT, Mpexje Bcero, oTMeTHTb Hokjaaam bB. JI. Tapra-
KoBckoro, I'. M. Asusosoit 1 ip. B HUX M3JaraioTcs pe3yJbTaTbi
MCCTIeIOBAHHA TOHKOrO CJIOEHOTO Marephana ¢ NpOCJaOiKOi H3
MacTHKH Ha OCHOBe XJjloponpeHoBoro kKayuyka. B noknapge A. bB.
Hy6uepa u b. JI. TaprakoBckoro paccMaTpuUBaeTcsi BOIpPOC O
BJIHSIHHH MECTOPACIOJIOkKeHHs] BUOPOMNOIJIOAON(ero NOKPHITHST HA
3¢ ¢QeKT NeMN(pHPOBAHHA NPOTANKEHHBIX KOHCTPYKI{HIL.

Bonbiiolt vuTepec cneunnanuctoB BeidBaau coobugenust A. T,
Mengenesa u npyrux corpynunukos llenTpanbHoro nayuno-ucciue-
JIOBATeJIbCKOro JU3eJIBHOrO HHCTUTYTA. OHH BBINOJHUAH O6JHIOB-
Ky Kophnyca paM3sefsl 2KeCTKHM BHOPONOIJIONIAIONIMM MNOKPHITHEM H
YCTAHOBHJIM, YTO YyMeHblleHHe BUOpauuM Jian ABHUrateass M Iy-
MOH3Jy4YeHHs] ero Kopnyca jocturaetr Bcero 3—4 a6 u HabJio-
JlaeTcst JUIIL Ha yactotax GoJiee 1,5 Kri, uto oObLACHSEeTCA GOJb-
1IOH KeCTKOCTBIO CTEHOK KOopryca.

N3 uncna nokaanoB o CBOMCTBaX BHGPOH3ONSTOPOB M BHG-
ponoraoTutesiel 0co60ro BHUMaHHSl  3acCJYKHBAIOT  JOKJaJIbl
H. H. Mopososa u C. A. PniGaka o pacuere MOAyJsi YOpPyrocT
MATKHX ynpyro-ssiskux Matepuajo, A. B. Muxaiinosoii 06 3Kc-
NMEPUMEHTAJIbHOM HCCJIeIOBaHHM [IUHAMHUYECKHX NapaMeTpoB pe-
3unnl, JI. b, Bamyk u I. C. PociHa o KoppensiumOHHOH CBSi3u
NUHAMHYECKOrO MOJyJs YNPYrocTH aMOPTH3aLHOHHOH pe3HHBl ¢
ee tBepaocTbio, B. E. I'mazanoBa w ap. 06 aKyCTHYECKHX CBO¥-
CTBax TBePJAHIX MOJHYpeTaHOBHIX NeHomyacroB, H. M. Haymkunoii
i B. JI. TaprakoBckoro o6 HccliefoBaHHM BSI3KO-YNPYrHX Napa-
MeTPOB MapraHueBO-MeJ/IHbIX CIJIaBOB.

SACELAHHE LEEHTPAJIbHOIO COBETA
CONEHCTBHA HAPOIHbIM YHHBEPCHTETAM

Bonbwasi pone B mponaranjie HayuyHelx 3uanmuii, Gopmuposa-
HHS MapKCHCTCKO-JIEHHHCKOTO MHPOBO33peHHs] TPYASIHXCA, [10-
BHIIIEHHH HMX KYyJbTypHO-00pa3oBaTeNbHOrO YPOBHS, COBEpIUEH-
CTBOBaHHH KBaJIM(PUKALMH Ka[POB OTBOJUTCS HAPOJHBIM YHHBEp-
cutetaM, B nensix koopmuHauuMM MX AeATEJIbHOCTH M YJYYLIEHHS
COolepKaHust MPOBOAUMON UMM yY€6HO-BOCIUTATENbHON paboThl CO-
BMECTHLIM [OCTAHOBJIeHHeM KoJylerud MunuctepcerBa v Ilpesu-
auyma LIK npogcoroza paGounx cyHROCTPOMTENBHOH MPOMBILILJIEH-
HOCTH co3/lan  oTpacaeBol llenTpanbHbiii coBeT cojeHCTBUSA
HapoaHuM yHuBepcuTeTaM. llpencenatenem coBeta yTBepikjieH
3aMeCTHTeJIb MHHHUCTPA  CY/JIOCTPOMTEJIbHOH  NMPOMBILLIEHHOCTH
10. T. IlepeBsnko. 3amecTutesnsiMH mnpejice/ilaTe]si coBeTa SBJSA-
orcs M. A. CmenoBcknit — cekpetaps LK npogceorwsa paGounx
CYAOCTPOHTEJbHOH TpomblugenHoctd, I1. T'. llleBuenko — 3ame-
CTHTENIb HaYaJbHUKA YTNPaBJIEHHs KaJIpOB M YueOHHIX 3aBeJeHHH
munHcrepetBa, Il IN. TlycToinueB — npencenatens IlentpasbHoro
npasyennss HTO cynocTpoutenbHoil NpOMBIIIJIEHHOCTH MMEHH aKa-
nemuka A. H. KpoiioBa. OTBeTcTBeHHBII CeKpeTaph COBeTa
C. A. Cnacckuil, cekperapp A. I'. Bunorpanos.

24 ¢espans 1971 r. B MocKkBe COCTOSJIOCH TepBoe 3acefilanHe
llenTpanbHoro coBeTa COEfCTBHS HAPOAHBLIM YHHBEPCATETAM MNPH
MunuctepctBe cynrocrpoutesnbioit npombinsiennoctH CCCP. 3ace-
Nande OTKpuu1 mpeacejnarens copera 1O. I'. JlepeBsiHko. 3aTtem,
nmo pokaany C. A. Cnacckoro, Geul yTBepK/eH IJaH paGoTol
Llentpanbhoro cosera Ha 1971 r. O pesysabtaTax NpoBepKH Jes-
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Ha cekunn no npobnemaM pacnpoctpaHennsi 3pyka Oblin 3a-
caywansl goknaiaet B. H. bapawbiiueBa u pp. 06 wuccaenosanmi
3aKOHOB pacnpejieJieHHd IMOABOAHOIO 1IyMa B NPHOPeXKHHIX 30-
nax, A. H. bapxatoBa u H. B. Topckoii 0 MofeJUpOBaHHH aKy-
CTHYECKHX TI0JIell B cpeJax C MepeMeHHHIM MpPOodHIeM CKOPOCTH
3pyka, H. A. Bacunvesa u C. I'. Tepuiman o npuMeHenuu Gbi-
CTPOZIEACTBYIOLIEr0 KOppeJsoMeTpa ISl HCCJEIOBAHHS OTParKeHHs]
3ByKa oT mopckoro aua, A. Il. I'pomosa, JI. JI. MschukoBa u fip.
06 HCC/Ie/IOBAHHH TOJBOJHBIX IUYMOB PHOGONPOMBICJAOBLIX CY/IOB,
JI. T1. [parana u ap. o6 HcKa)KeHUiX HAPOAKYCTHYECKHX CHIHA-
JIOB BCJIEJICTBHE BJIMSIHMS ToBepXHocTubix Bosui, I'. A. TaGpne-
asna v H. H. ®enopoBa o HaTypHOM MOAENHPOBAHNIH PaCHPO-
CTpaHeHusl 3ByKa B okeaHe, A. A. KreueBa o KpuTepusix aky-
CTHYECKHX JHU(PPAKUHOHHBIX H3MePeHHil, MO3BOJSIOWHX OLEHIIBATh
paccesiHie CHrHaJOB OT Pa3JHYHbLIX NpensatcTBHil B Bome, P. lO.
Ionosa u 10. M. Tyxunkuna o6 oinenke MPOROJBIIOH Koppedsi-
LUMH B3PHIBHOIO CHIHaja B Mope (curuas npunumagics runpodo-
HOM Ha pacctosiHHM 735 kKm), A. H. $IkoBaeBa 06 onTHMAaJbHBIX
YacTOoTaX PeyHOH 3XoJioKauuu u o6 HcclefoBanuu pepepGepanun
3ByKa B peKax u mp.

Cekumeil akycTHueckHx u3Mmepenuil Obijio 3acaywano 60 po-
Knasos. Pajx M3 HHX Kacajcsi BONPOCOB KOPPENSILMOHHOH MeTO-
JAMKH [PH HCCJIEN0BAHMH HCTOUHHMKOB IIyMa, H3MEPEHHH 3BYKOHM30-
asuun ¥ Ap. (moknaasl B. I'. Bepkyra u gp., B. A. Tepanuna
u np., M. B. Iy6osuka u A. K. Hosukosa, H. H. Ilucapes-
CKOro u T. JI.). B jlokaanax onuchiBajuch YCTAHOBKH NI/ CHATHSA
XxapakTepucTHk wymoMepoB (A. M. Tunubypr), usaaranacr meto-
nMKa usMepenuil Mndpassykos (9. H. Masnbiiues H fip.), Hamepe-
HHSI AKYCTHYeCKHX COMNPOTHBJAEHHH B UIHPOKOM JIHANa3oHe Ya-
cror (B. A. TkaueBa) u T. /L

Psip uHTepecHbX JoKJanoB Obll MPOYHTAH HA CEKLHSX 3JICK-
TPOAKYCTHKH M aKyCTHYeCKHX INPHEMHO-H3JYYAIOIHX YCTPOMHCTB.

Ha saknountenbHoM mnJjieHapHoM 3acefaniu KoHdepeHnuuH
OblJIO NPHHATO pa3BepHYTOE pelueHHe. B Hero, B 4acTHOCTH, BO-
I NyHKTHE 06 opranusauuu BcecowsHoro akyctHyeckoro o6-
ecTsa U 00 yupexk/leHHH KYpPHaJjia Mo NMPHKJIAJIHON aKyCTHKE.

Cnenyomas, VIII Bcecowsnasi akycruueckas Kongepeuuus,
Oyner nposejieHa B 1974 r. B Mockse.

H. U. Kaokun, 3. U. Asdeponok

TeJIbHOCTH HApOAHHIX yHuBepcHTeTOB nojnoxua 11, I'. IllesBuenxo,
TJaBHLIH HHKeHep npexnpustusg A. M. Manunue nopennsacs onbi-
TOM paboTbl 3aBOJCKOrO HAPOJHOIO YHHBEPCHTETa TEXHHUECKOIO
nporpecca U 5KOHOMHKH.

Ha sacepanun sBoictynuan unennl ILlentpanbHoro copeta
JI. T. BacumpeB  (HayuHO-ICCNENOBATENLCKHE — HHCTHTYT),
I'. B. Besnonphmit (Jom Texunku), H. M. Ilerpos (Hukonaes-
ckuii o0koM mnpogcoio3a), A. Il. Mysanesckuit (Muncyanpom),
H. WM. AnekceeB (pemakuusi xypuajaa «CyloCTpoeHHe»).

[Tnanom paGoTHl mpefycMaTpHBAIOTCS 3aceflaHHsl COBETA, IO-
CBSILIIEHHbIE KOHKPETHHIM BOIPOCAM, CBfI3aHHHIM ¢ PaGoToil Ha-
poIHBIX yHHBepcUTeTOB. Tak, Ha cJjejyolieM 3acefaHnH coBeTa
B uione 1971 r. OGyner paccMoTpena MNpakTHKA HCHOJb3OBAHHA
pasaHuHbiXx GopM H MeToNOB yueGHO-BOCIHTATesIbHOH PaGoTh B
HapooHBIX ynHBepcuTeTax. Kpome Toro, nameueH jokaajg npej-
craButess Jlennnrpaickoro ob6sactHoro Komurera mnpodcoiosa o
paboTe coBeTa COAEHCTBHS HAPOIHBIM YHHBEPCHTETaM NpPH 0GKO-
Me npo¢corosa. Ha sacenannsix B centsibpe u nosiGpe GynyT yT-
BepK/JaThCsl PEKOMEHJALHH [0 COCTaBJIEHHIO yueOHBIX IMJ1aHOB H
nporpaMM HapoOJIHHIX YHHBEPCHTETOB TeXHHYeCKOro mnporpecca o
HU3YUEHHIO BOIPOCOB pPAa3BHTHA CYLOCTPOEHHS, CYHNOBOIO MallH-
HOCTPOeHHs1 ¥ Mopckoro npubopoctpoennsi. Ilnanupyercs pac-
CMOTpeHHE HTOroB yuyeOHOro rojd B HAPOAHHIX YHHBEPCHTETAX
NpeNpUATHA W OpraHu3auuil psina objaacteil cTpaHbl, O31AKOMJIE-
HHE C ONbITOM pPAabOTH JYYIUHMX HAPOJIHBIX YHHBEPCHTETOB OT-
paciM, oT4yeThl PYyKOBOJHUTeJleH M IpejicTaBHTeJIeH MNPOQCOIO3HbIX
KOMHTETOB MpPeJNpHATUH O Npofenandoii paGoTe no ynayyiieHHIO
paboTbl HApPOJHBIX YHHBEPCHTETOB.

LlenTpanpHblii COBET MNPHHAN pellieHHe, HanmpaBJeHHOE Ha
JajbHeilnee cOBepIIeHCTBOBAHHE pPaboThl HAPOJHHIX YHHBEPCH-
TETOB B OTPacJu.
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KHHTA 0 MYXECTBE
ONONYEHLEB-CYJOCTPOUTENEH

YK [629.12:355](09)

R 30-sneturo HaponHoro ornoJiyeHusi, oTMe4aeMOro
B MIOJie 9TOrO rojia, BEIXOAWUT B CBET ellle OflHA KHU-
ra Ha BOEHHYIO TeMy — COOpPHMK O4Y€pPKOB-BOCIIOMM-
HaHuii!| BeTepaHOB-OMOJIYEHIEB, y4YaCTBOBABIIMUX B
repomndeckoil obopone JleHuHrpaga B cocraBe n00Opo-
BOJIBYECKNUX (POopMMpPOBaHMIT TAKMX CYIOCTPOUTENH-
HBIX NPeAnpUaATUis ropoaa, Kaxk 3aBog uMm. A. A. na-
HOBa, Apmupanteickmit, Bantuiickmit u pgpyrue, a
takKe JIKV, cymocTpouTenbHOro TeEXHMKyMa M T. IL

B ocHOBe KHUIM JIEKUT paccKa3 BeTepaHa, Ode-
BUJILIA M yYaCTHMKA COObITMIL. UeM ke OOBIYHO OOPOT
YUTaTEJNI0 TaKkoi pacckaz? OOBbeKTVBHOCTHIO U3JIOMKe-
Hua? Tounoctbio ¢akToB? Her, Kak u Jroboit pac-
CKa34YMK, BeTepaH He MOXKeT OBITh /10 KOHLIA O0BbeK-
TMBHBIM. OH, K COXKaJIEHMIO, MOYKeT OLIMOUTHCA B
faTe coOBITMS (CTOJIBKO JIeT IIpolilJio, pasBe BCe
yrnoMHMIIB?!), He OYeHb TOYHO YKa3aThb MeCTO [Hei-
cTBUA (MHOTO JiM Pasrdaaauillb, KOrja MOoJ3ellb IIo-
IJIACTYHCKW?), MHOT/]a HEBOJIBHO BBIIACT OpOHETpaHC-
noprep 3a TaHK (M3JaJM OHM IIOXOXKM, a B HadaJe
BOVMIHEI MBI €llle MaJI0 B HUX IIOHMMAaJIU) WUJIM 2Ke Ha-
IIyTaeT B UMCJIEHHOCTM aTaKOBaBILIEro IIPOTUBHUKA
(korma Tam Opwio cumrate!). Ho 3a BerepaHoM —
IIpaBaa caMoro coObITHA, BUIEHHOTO, IIPOYyBCTBOBAH-
HOro, rnepesurtoro. B ero mamMaTyM coxpaHMJIOCE TO,
YTO He Haljlelllb HYM B KHUraxX, HU B apXMBHBIX MC-
TOYHMKAX. VI BOT MMEHHO 3TOro OXKHAAeT UUTATENb
OT BeTepaHa, 3TUM JIOPOTM HaM pacCKasbl O4YEeBULIEB.
HdyMmaeTcs, ¢ 3TUMX HO3UIMI U HAAO0 MOAXOINTL K pe-
LIeH3pyeMOMy COOpHMKY, XOTs Iipu paboTe Hapm py-
KONMCBIO MCHOJIb30BAHO HEMAaJl0 ¥ apXWBHBIX JIOKY-
MEHTAJIbHBEIX MaTepHaJioB.

I KopaGenot B Gosx 3a ropox Jlenuna. CocraButedb
JI. M. Bunyuxuii, pepakropst C. M. Boiiuos, B. E. UepHoGpuser,
3. b. Ilpokogrena. Jlenusnat, 1971.

0 GTPAHULAM RHHI
i HYPHAJIOB

B xHure He Bce riagako. OgHu CyaOCTPOUTENIBHBIE
OpeanpuATUs IIpeACTaBJIeHbl II0JIHO, IIOAPOOHO, a
Jpyrue mnoyeMy-To 3a0bpIThl BOBce. Iloxonmy «uepes
BCIO BOMHY» IIOJIKA KJaHOBLeB M3 KMPOBCKOIT AMBM-
3UM TIOCBAILIEHO HeMHOrMM OoJiee ceMuaecsATH CTpa-
HUL], & HECKOJIbKMM 0OOeBBIM AHAM OaTalboHA agMu-
pajiteieB — B MoOJTOpa pasa Oosbire. VI3 ouepka
T. A. EpmosiaeBa 06 omoJsiyeHijax s3asofa uM. A. A.
HKpmaHoBa MOXKHO y3HATH JaKe O 3amaxax TpPaB Ha
noje 00s, B APyIMX OYEpKAX He BCErga yKasaHbl
yHUIManbl onosdyeHleB. Ilocnennee, oueBugHO, MOK-
HO OIpaBJaThb TE€M, UTO KHUTa «HaceJieHa» aMMUIInNI-
MM COTEH OTBasKHBIX BOMHOB, BUepallIHMX paboumx,
VHKEHEePOB, CTYJEHTOB ¥ MHOTME M3 HUX Ha3BaHBI
BIIepBBIe, Ha3BaHbI IIOKA TOJIBKO II0 haMMIuM B Ha-
JleKle Ha TO, YTO Cpeayu yuTaTeJieil HaAyTCA JIIOAM,
KOTOpBIe IOMOTyT JIOHOJIHUTH Omorpadpmm repoes.

HecmoTpss Ha HEKOTOpBIe HEIOCTATKM, IIPOMCTe-
Kamwllye B KaKOM-TO CTelleHM OT HenpodeCCHOHLIINS-
Ma ee cosgaTtejielf, Mbl 3a 3Ty KHMUTY, IIOTOMY 4YTO
OHA MCKPEHHa, B3BOJIHOBAaHHA, IpaBauBa. B Heil mo-
KazaHa ropsadas Jiro0OBb JiIOfeit K CBO€l OTYM3HE,
POLHOMY TOPOAY, NMPERIIPUATHIO, IpUYEeM ITaTPUOTUIM
IIOKa3aH B JICICTBMM, Ha noJie 005, B HepaBHOI OOpPb-
Oe. ¥YOequTeJIbHO pacCKasaHO O 3aKaJlke M CIaiKe
orioJiyeHlieB-KopabiecTtponTeyieir, ux O0eBOi1 APy~
be, ToBapuIllEeCKOI1 B3aMMOBEIPYYKE.

MpI 3a 3Ty KHUTY, IOTOMY 4YTO OHA HAIIOMHMUT Be-
TepaHaM O OBLIBIX ITOXOMIaX, O KMBBIX M MHaBLIMX TO-
Bapuniax Io opyxxkuio. OHa OyzeT BOCHPUHATA BO
MHOTMX JIEHUMHTPAACKUX CeMbAX KaK elle OJHO IIO-
TBEpPIKJeHMe TOro, YTO HMKTO He 3a0BIT M HUYTO He
3a0pITO, YTO MaMAThL O HOorMOHmIMX Ha 1oJie oA
MY¥BbAX ¥ OTLAX OepeKHO XpaHuUTCA. KHura mosBo-
JUT HBIHEIIITHEMY IIOKOJIEHMIO CYAOCTPOMUTEJIEl «II0-
CMOTpPETE B JIMI[O» CBOMM CTapllMM TOBapUILAM, C Ue-
CTBIO BBIJIEPIKABIIMM MCIBITAHMA CYPOBBIX (DPOHTO-
BBIX JIeT, BOCIIPMHSATE OT HMX CJIaBHbIe OOeBEBIE Tpa-
vy, HalineT B Hell niosie3HOe i ceOs M MCTOPHK,
OTOPOCHB Koe-TJe UIJIUIIHMI I1apoc ITOBECTBOBAHMA.

Mp! 3a 3Ty KHMTy, IIOTOMY YTO OHAa YYMT HalIly
MOJIOZe¥b, KaK Hazo JIIOOMTH M 3aumuiath Poauny.
1 B aTOM ro1aBHOE ee JIOCTOMHCTEO.

10. H. SA6a0ukuH,
KaHJHJAT HCTOPHYECKUX HayK



Ilo cTpaHMIIAM KHMI M $KYDPHAJOB

OGCY)XXOEHHE KHHUTH ,,KOPABNH-TEPOH"

YyraTtenu ¥ YYaCTHMKM CO3NAaHUS KHUI O Mope, QJoTe,
KopabnecTpoeHuM yike He pa3 cobupaiych B ITenTpalILHOM
BOEHHO-MOpCKOJi 6ubamoreke B JleHMHrpaze Iys obcyxpe-
HMUA M3JaHMI Ha 5STH Ba’XXHbIE, YBJIEKATEJHLHBIE M HeEucdep-
InnaeMble TEMBL

23 Mapra B KoH(epeH1-3an IIBMEB Ha o4YepeHYIO 4YuTa-
TeJHLCKYI0 KOH(epeHLMI0 MPHUIIJIO OKO0Ji0 100 YeJiOBeK. IIpen-
MeToM OOCy»kKJeHusi siBujacb KHura «KopabGmu-repon» (Ma-
narensctBo JOCAAD, 1970).

KHura 5Ta — KOJUJIEKTUBHBINI paccka3d 113 aBTOpoB O re-
pPOMYECKMX KOopabiisix PYyCCKOro M COBETCKOro (pJioTa, BBICOKO
IIpoHecIIMX 0 MOPAM M oKeaHaM ¢aar Hawen PoauHEBL, €
YecTpl0 MpOILEMIIMX Uepe3 CYypoBble BOEHHBIE MCIIBITaHUSA.
CraTb¥, OYEpPKM, BOCIIOMMHAHHUS COBETCKMX (DIIOTOBOALEB,
KOMaHAMpPOB M KalUTaHOB, YY€HBIX, INMcaTeJiel M KypHa-
JIACTOB, OOLIMPHBII M SPKMI MINIOCTPATMBHBI MaTepuaj —
BCE 3TO BOCCO3J3€T BIEUATISIONIYI0 KapTUHY CJIaBHOIO IIYTH,
TMpOIICHHOTO OTE€YECTBEHHBLIM BOEHHO-MOpPCKUM diorom. KHu-
ra OXBaTbIBAET IJIMTENBLHBLII MCTOPUYECKMI INepMoJi, Hauu-
Had C MOpbl, KOrja Ha OTeYeCTBEHHBIX BepdsaAx coa3naBa-
JIMCh TNepBble 60oeBble KOpabiyiy, ¢ mepBbIX IJIaBaHMIii M Iep-
BBIX KpPYMHBIX MOPCKMX 00€B M KOHYas HBIHEIIHMMM AHSMMU,
KOTOpbIE SIPKO CBUJETEJIbCTBYIOT O MOIYIIIECTBE OKEAHCKOIO
crpaxa COBETCKOIl JepiKaBbl, 00pa3ll0BO BHIIIOJHAKOIIETO
CBOJ TaTPUMOTUMYECKUII M WMHTEpPHAUMOHAJBHBINA poir. IleH-
TpajlbHOE MecTo B COOpHMKEe 3aHuMmaeT pasfien «DjoT BeaeT
Goit» — 0 repoAx M moasBurax Besukoit OTeueCTBEHHON BON-
HBL. A 3aKJIOYNTEeNbHBIN paszed, 03arjaBiieHHbIM «ChIHOBBAM
IIBITH Jajibllie», Kak Obl o603HadYaeT YMUTATENbCKMI ajpec

MAAK TAXKYHA

(x potoepagpuu na 4-ii cTpanuye 06.10%Kl)

Bepera ocrpoBa XuymMma, uau Jlaro, Kak €ro HasblBajau
PYCCKME MOPSKMW, OMBIBAlOT Boabl Bantuitickoro Mmops, ®uH-
CKOro M PMXCKOro 3aJIMBOB. 3TO OAMH U3 CaMbIX KPYIHBIX
octpoBoB MOOH3yHJICKOro apxuIiesara, OCTPOB pBIGAKOB U
3eMJIeIeNbLIEB.

3pech MpoxoauT OoJblIasi MOPCKAas JIOPOra, CBA3BIBAIO-
LI{aA Hallly CTpaHy CO MHOTMMM €BPONENCKMMM rocyAapcCTBa-
mu. IIpu noaxope K 3anagHoMy Oepery XmyMma XOpPOLLO IIpU-
MeTHBI C MOpsA moJjgyoctpoBa TaxKyHa M KbIly, Ha KOTOpPBIX
OB COOPYIKEHBI MasKM.

IIpu nopxone ¢ ceBepo-BOCTOKA K IposiuBy Myxy-BsiiH,
OTAENAKIIEMY OCTPOB XMyMa OT MaTE€pPMUKa, C pPaCCTOAHUSA
15 munp BuzieH MbIic TaxKyHuHa (ceBepo-s3anajHad OKOHEdY-
HOCTh IoJyocTpoBa TaxXKyHa) C YCTAHOBJIEHHBIM TaM e€Ilje
24 voHsa 1875 r. masgkoM TaxKyHa. BocbMuU3Ta)XHasg 4YyryH-
Haag Mas4yHasa OalrHa MMeeT KOHMYEecKY QopMmy, BBICOTA
3597 M, nunamerp B BepxHen dYactu 4,0 M, B HMKHEN —
8,95 M. B BepxHel 4YacTH €e cJejlaH KpPYTOBOi Hapy’KHBII
6aJIKOH ¥ (hoHapHOE OCTEKJIEHHOE COOPYIKEHMue, B IIEHTPE KO-
TOPOro pacIloJIOKEH CBETOONITUYECKUI amnmnapaT. BHyTpu bari-
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KHUTUM — OHA paccyMTaHa Ha MOJOJiedKb, Ha IOHOIUEN, KOTO-
pbIM IIPEACTOMUT BCTATh B pAAbI BoopyskeHHBIX CHI. J3TO 0CO-
60 mom4yepkMUBaeTcs B cTaTbe IJTaBHOKOMAaHJAYIOIIEro BM®D
Aavupana ¢aora CoBerckoro Coroza C. I. TopiukoBa. OH
nuiner, 4to KHura «Kopabmu-repou» IIOMOXKE€T MHOI'MM
JOHOILIIAM «OIpEAEJIUTb KYPC CBO€M KM3HM, IOCBATUTbH €€
dnoty, GiaropofHOMy JieJly YKPEIUJIEHMSA MOPCKOro MOryIe-
crBa PoIouHBI».

VYacTHMKY 4YMTATENBLCKOM KOH(epeHuuHU onobpuim MHK-
uMaTuBy coctaBuTeneii c6opHuka u msnarenbcrsa JOCAAD,
CO3[aBMIMX MHTEPECHYIO, O4YE€Hb HYXHYI KHUrY. J(Ba*XAbI
Tepoit Coerckoro Coro3za KoHTp-aammpas A. O. IllabanuH,
KOHTp-agMupan A. B. TopoxaHKMH, KamuTaH 1 paHra
. &. CunaeB, KanmuraH 2 paHra A. A. 3anojbCKMi, MO3T-
MapuHuct Be. Azapos u Apyrue BbIcTynaBime (a ux Obl-
JIo 16) oTMedasy, UYTO TaKM€ KHUTM CIIOCOOCTBYIOT BBIINOJIHE-
HUIO 3a/lad, IIOCTABJEHHBIX KOMMYHMCTHMYECKON IapTUEN B
o6J1acTyi BOEHHO-TIaTPUOTUYUECKOTO BOCIIMTAaHUA MOJIOAOrO ITo-
KOJIEHUS CTpOMTEJIel KOMMYHM3Ma.

KBaimuduuypoBaHHasi ayOUTOPUS YMTATEIbCKOM KoHde-
peHLMY — aJiMUpalibl 1 oduilepsl, BerepaHbl BM® — BBICKa-
3ajila PAA CYLIECTBEHHBIX 3aMe4daHuM I1I0 COMIEPIKaHMIO U II0-
CTPOEHMIO KHUIM. B BBICTYIJIEHMAX OBLNM CAENAaHBI yTO4YHE-
HUS IO OCBEILEHMIO HEKOTOPBIX coObITMII M ¢akTOoB. MHorue
TOBApUILM BBIPA3UJIN MPUCYTCTBOBABIIMM TIPEACTAaBUTENAM
aBTOpPCKOro KoJiekTuBa u uapareabctsa A. C. Eakuny u
JI. T. BenAeBoi1 mnoKejaHue O TIPOAOJIKEHUM paboThl Hax
KHUTIOII M TIOBTOPHOM €€ BBIIyCKE — YJYYIIEHHOM M JOIIO0J-

HEHHOM.
M. . JleBuH

3aMecTuTeNIb HadaJIbHMKa
IleHTpanbHO BOEHHO-MOPCKONM OMOIMOTEKMU

HMY obopyZoBaHa BMHTOBAasA MeTaJiMdyecKad JIECTHULA OPUTH-
HaJIbHOM KOHCTpYKLMU. OKpaineHHas B Oenblit nBer OalllHs
XOpolLIO BUJAHA B JHEBHOe BpeMs Ha (oHe 3eJieHOro Jieca.
Houypi0 [JalbHOCTL BUJAMMOCTM OFHA Masika [AOCTUraeT
18 MHuIb.

ITocoe mouTH CcTOJIETHEM SBKCIyaTaluyu OalIHsa HaxOoOouT-
¢ B OTIMYHOM cocTtoaHuM. Jlo cuX MOp Co BpEMEH IOCTpOoy-
KM MasfgKa COXPaHMJIUCh CIYIKEeOHble 3MaHUS U JlePEeBAHHBIN
sakuyon aoM. Ho 3a mocnegHue roAbl MmasgyHadA TEXHMUKA IMOJA-
Bepryiach 3HaYMTENbHOM MoaepHuzauuu. Tak, B 1961 r. Onlia
BBeJleHa B CTPOJ OJHa U3 MEepPBBIX Ha Maskax BaaTuiickoro
MOpsI aBTOMAaTUM3MPOBaHHAasgA aBTOHOMHAas M3eNb-3JIEKTpUYe-
cKkasf craHuusa. C 1969 r. muTaHue CBETOONITUYECKOM arnmnapa-
TYPBbI OCYILECTBJISAETCA OT TOCYAAPCTBEHHOM JIMHUU BJIEKTPO-
nepefad, a JAU3ENb-3JIEKTPUUECKasd CTaHIMA CTajla pe3epB-
HBIM MCTOYHMKOM IHUTaHUA.

MuuyBlIad BOifHa He IoIauja 3TUX MecT. 37ecb, Ha
octpoBe XHyMa, MYIKECTBEHHO CpaajlaCh C TMTJIEPOBIIAMU
ropcrka MopsikoB-6antuitiieB. Korja Bpar nopfoies K Masky,
OCTaBLIMIICA B JXMBBIX MaTpoc Opocuiicsi ¢ €ro BEpLIMHEI B
Mope, MpeAnodYTs CMepPThH MMO030pHOMY IUIeHy. K coxajeHuIo,
UcTOpUS He COXpaHMUJjla MMEH TepoeB, 3aluuilaBIIUX 3TOT
KJIOYOK COBETCKONM 3€MJIN.

JI. B. Bacuc

PEJAKIIMOHHAA KOJJErud:
Azosnes A. A, Anexcees H. M. (3aM. rnaBHoro pepnakTopa), AHApoTMH B. M., ApHoasa O. A. (3aM. IJIaBHOTO PERAaKTOpPa),

Apxanropoackuit A. TI., Aummk B. B, BauxaGaes I M.,
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CYAJOCTPOEHUE 4P

B 1969 r. 3aHMmMano uyeTBepTOE€ MECTO B MHpe
P NO NOCTPOHKE KOHTEHHEPOBO3OB W
CYXOrpy3HbiX CYOOB

B 1969 r. 6ubino noctpoeHo 44 rpysoBbIX

cypHa obLler BanoBOH BMECTHMOCTLIO
211703 per. T

|~

HoHTelHepoBoO3®
Cypna, 4yacTH4YHO
npucnocobneHHbie pns
nepeBO3KH KOHTEHHEPOB
YHuBepcanbHble cypa
bankKkapuepnb
CneuunancHuie rpysosbie
cypa
o _ Ha6otamHbie Tennoxogsl
-~ _ "py3osbie Tennoxopsl
ceas U7 i BHY TPEHHEr0 nnasaHuA
HapasaHbl Gap
C TONHKavamu

CYAHO THUMA 381 ,HENTYH-,
4aCTH4HO NpucnocobGneHrHoe
NNA NepeBO3KHW HOHTEeWHepoB

VEB Neptunwerft Rostock

KOHTEMHEPOBO3 ,,MEPKYP*

aeapeiTom 13300 T ¢ aBTOMAaTH3WPOBAHHON 3HEPreTUYECKOH YCTaHOBKOW
W YCNOKOWTENAMU KaqKH

LAnvHa HauGonbwana 172,7 m

MoiyHOCTbE FnaBHoro aBuratena 23 200 n. c.

CKopocThb cyaHa 23,6 y3

HomaHga okono 20 uen.

Fpy30OBMECTHUMOCTb 774 WECTHUMETPOBLIX KOHTEWHepa WNu 385 pBeHapuaTK-
METPOBbIX ¥ 26 WeCcTUMEeTPOBbIX KOHTEWHEPOB

VEB Warnowwerft Warnemtunde

CYXOPrPY3HOE CYAHO THUNA , OKEAH"

' peapeiitom 14 400 T ANA NEPEBO3KH WTYUHbIX U TAMENLIX FPY30B, a TaKme
: NpOMblLINEHHOr 0 06OPY LOBAHNUA

Anvua HanGonbwan 151,7 m

MOLHOCTb FNABHOFO aoBHFraTenAa (HaCTHYHO aBTomaTuanposaHHoro) 11200 n. c.

CHopocTb cygHa 18 y3

JanbHocTb nnasaHusa 11 000 munb

<R py3onogbemHbie cpeacTBa — 17 rpy3oBbix CTPen u 1 nepeKnpHONW TAMENO-

- BeC rpy3onofbemMHocTbio 70 T ¢ noBopoTom Ha 360°

VEB Warnowwerft Warnemunde

YHUBEPCANbHOE CYAHO

peaseinTom 23400 T ¢ GeaBaxTeHHbIM OGC Ny HUBAHWEM MAWWHHOIO OT i€ NIeHus,
¢ BPLLU, anA nepeBO3KKH MACCOBbLIX rPYy30B W NPOMbLIWAEHHOTrO 0GOPYy AOBAHHA
D nuHa Haubonbwan 176,5 m

MoliHocTb rnasHoro asuratena 11200 n. c.

CropocTb cyaHa 15,6 y3

HomaHga 28 uen.

[ py30BMECTHMOCTb 649 KOHTeHHepoB

py3onogbemHble cpeAcTBa—4 GOPTOBLIX KPaHa rPy30NOABEMHOCTbIO no26 1

VEB Mathias-Thesen-Werft Wismar

CYAHO:, HACTUHHO NMPUCNOCOBJIEHHOE A1 MEPEBO3KH
HOHTEUHEPOB

Tuna 454/460 peaBeitom 4400 T ¢ 6O0NbWON NNoOUWAAbIO FPY30BbIX NIIOKOB
(73% wupuHbl cyaHa). OnuHa HanGonbwana 102,85 m

MOWHOCTL FNAaBHOrO ABWFraTend € AHCTAHUMOHHbIM ABTOMATH3WPOBAHHbIM
ynpaenennem 3000 n. c. CkopocTb cyaHa 13,8 y3

pysoBmecTMOCTb 12247 wecTHMETPOBbIX KOHTEHHEPOB
FpysonogbemMHble cpeacTBa — GOpTOBOH NOBOPOTHLIH KpaH

VEB Neptunwerft Rostock
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rUARSAY  60TABNAEMOE B HOMANEKTE

m C CYZLLAMW OBOPYJOBAHWE onpegenser
L o UeHHOCTL CyAoB, noctpoeHHbix B [P

D e

HoMmnneKkTHbie cucTemsbl
CYJLOBbLIX MPHBOMOB

Many6uble MmexaHu3smbl ans I
neperpy3o4Hbix paboT u
ana paboTt Ha cygHe

XonogunbHbie yCcTaHOBKH
JllokoBbIE 3aKpLITHA
CrnacatenbHble cpepcTBa

8 #
JMOKOBBLIE 3AKPLITUA - \
AnA cypoB tuna 451, yacTU4HO

npUcnocobNeHHbIX OnA

nepesoO3KU KOHTEWHepoB

VEB Schiffswerft Oderberg

| v ‘ NOBOPOTHBLIE KPAHbLI C 3JIEKTPOINMPHUBOAOM
Cepua KpaHOB rpysonofibemMHocTbio 3,2- 8 T,
. \ xapaKTepuayemas 6GoNbLLIOKW CHKOPOCTLIO fNeperpysKH,
i } HaJeMHOCTbIO B 3HKcNayaTauuu, BbICOKOW CTENeHbl

YHUPUKAL UK OTAEeNbHbIX y3/0B

,lJ,BOFIHbIE NOBOPOTHLIE CYAOBbLIE KPAHbDI
— LNA neperpy3KH KOHTEHHepOB rpy3ofofbeMHOCTbIO
- 1 2«8

VEB Klement-Gottwald-Werk Schwerin

- ABTOMATHYE CKMUE LLIBAPTOBHBIE U BYKCHUPHbBIE
o NEBEAKMW, AKOPHLIE W LUBAPTOBHBLIE LMWK,
i . \ rPY30BbLIE NEBEAKHU

~ LNA NEerkux U TAMmebiX rpy3oB
I ® ) < - YcTpoicTBa xapaKTepHu3ytoTcA 60/blUOH CHOPOCTHLIO,
' HaJemHOCTbIO B 3KcNayaTayuu, yno6CTBOM
. b o ot . MCNONb3OBAHUA B Pa3J/intHbiX YCNOBUAX, NPOCTOTOH
\ yxoga 3a oGopyjoBaHUEM, NNUTENbHbIM CPOKOM
CnymObl 3a cHeT NPUMEHEeHnA MaloOU3HALUUBAIOL{UXCA
nepepa4, masbiM4 3atTpartamu

SCHIFFSCOMMERZ  -an-

Okcnoptep: Volkseigener Auflenhandelsbetrieb der Vereinigung
Volkseigener Betriebe Schiffbau DDR-25 Rostock 1,
Doberaner Strafie 110/111 Ll

FrEPMAHCKAS AEMOKPATUYECKASA PECMNYBJ/IUKA



MALLMHBI CEPHH MLU v MLUI
1A LLIOBHOW KOHTAKTHOHW CBAPKH

Mawuuer MU v MLUM npepHasHavatloTca gnA cBapKW U3pgenuih U3 NUCTOBOW ManoyrnepoaucTon
MW HH3KONErMpoOBaHHOW CTaNKW C LENbIO NONYYEHHUS NMPOYHBIX W MAOTHO-NPOYHLIX CBAPHLIX COEJHHEHHM.

Mawwuubt cepun MLLU — yHuBepcanbHble M NerKko MoryT ObiTb nepeHanaxeHol C nonepeqHow
CBapHHW Ha NPOAONbHYIO.

Mawwuust cepun MLUIM usrotaenueBaloTca B gByXx mMoguduKauvax AnA NpoaonbHOW M nonepeyHou
CBapHKH.

YnpaBseHne cBapOYHbLIM NPOLECCOM ocylie-
CTBNAETCA nejanbHON HHONKOW NO nporpamme,
3aaHHOM C NOMOLLbKD MIHUTPOHHOrO Npepbl-

N BaTEeNA.
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HoHcTpyKuus mawunH oGecneynBaer: \ .
NnOoOCTOAHHOE JpaBfeHne He3aBMCHMMO OT M3HOCA CBapOYHbLIX POJIMKOB ‘ &'\f <
U KoneGaHKA [aB/fieHUs B CEeTHU CHaTOro Bo3fayxa; nnaBHoe ofycKa- ' SN = ™
HUe BepxXHero csBapoO4HOro poJiMKa; BO3MOMHOCTb peryiMpoBaHHA
CBapO4YHOro TOKa U DNIUTENbHOCTH €ro UMNYynbCoOB,; NiaBHOE peryiu- T eyl
poBaHHEe CHOpPOCTHU CBapHKH,; CTabHUNbHOCTb 3aaHHON0 pemunma *
CBapHKH. i
NMutaHMe wmaluH ocyuecrtenaeTcA OT CeTU NepeMeHHOro ToKa Ha-
npamenmem 220 unu 380 B npu yactoTte 50 ru.

OcHOBHBIE TeXHHYECKHE XapaKTepHCTHKH
THn MawHHbI MII-1001 MIII-1601 Muimn-100 MINMN-150 MIUM-200
HomuHaJbHAs MOIIHOCTB, KBa 27 61 100 150 200
CKOpOCTb CBapKH, M/MHH 1-5 0,8—4,5 0,5-1,9 0,5—1,9 0,5—-1,9
Tonmuua cBapHBaeMmblX H3NeJNHH, MM 1+1 1,641,5 1,84+1,8 242 2,54 2,5
Macca, xr 510 620 1900 2000 2200
~—
Sxcnoprep: B/O «3uepromammsrcnopr» CCCP,
ELVE Mockea B-330, Mochuasmorckas 35. Temexce: 255

ne
«

NERGONMACHEXPORT






llena 40 xon.

M;meuc 70890



