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MOPEXOQHBIE UCINbITAHHUA
TEN0X04A ,,CJ/IABAHCK

JI. A. KO3bIPb
YOK 629.123.4/.5.001.4-843.6

Tennoxon «CiaBsiHCK» — r0JIOBHOE CYALHO KPYIHOH
cepHH — npUHAT YepHOMOPCKHM NAapOXOACTBOM Yy 3a-
Bola-ctpoutensi B siiBape 1967 r. CyaHo npeaHasHa-
YeHO JJIsl NepeBO3KH reHepaJbHBIX K CHIIYYHX TPY3O0B.
OHO nocTpoeHO OJlHOBUHTOBHIM, ABYXNaJjyOHBEIM, C MH-
HUMaJIbHbIM HaJABOAHBIM OOPTOM, TATHIO TPIOMaMH,
C YJJIMHEHHBIM 6akoM u 10TOM. MamnHHOe oTHefeHHe
H XuJjasg HaACTpo¥Ka CMeLleHH B KOpPMY H pacnoJio-
XeHbl Mexay TpioMamMu Ne 4 u 5. BojousmelieHue B
TIOJIHOM Ipy3y IO JIETHI010 Mapky pasHo 18 321 1, pac-
yeTHasg ckopocTh xoaa 17,7 y3. CyaHo mocTpoeHo Ha

kjaacc Perucrpa CCCP JI *P% C u uMeeT HeorpaHu-

YeHHBIH padoH nJjaBaHua (noapoGHee cM. «Cynocrpoe-
HHe» Ne 7, 1969).

IIporpaMMa XOnOBBLIX CAATOYHHIX HCIBITAHHH OOBIY-
HO He MpeAyCMaTpHBAaeT IPOBEPKY HenocpeiACTBEHHO
mMopexojHocTH cyaHa. OnHako uMewuunecss GakThl T0-
BPEXJIEHHH IHMILA H KOPINYCOB B ILUTOPMOBBHIX YCJIO-
BHSIX (HanpuMep, y cynoB thHna «OMck») cBHOeTelb-

© . essssesss

NPOEHTHPOBARHE
CY/08

CTBYIOT O HEOOXOAHMOCTH CHeLHaJbHBIX MOPEXOJHbIX
ucnbiTanui [1].

[IpoBeneHHIO 3THX MCNBITAHUI NPENSTCTBYIOT TPYA-
HOCTH, CBsi3aHHble C IOATOTOBKOIH elle He CAaHHOro
B 3KCIUIyaTallHlI0 CyAHa K BHIXOAY B Mope H C IoTe-
peii BpeMeHHM Ha oxujanue mTopMma. MopexonHbe
MCIILITAHHSI Jierye MPOBECTH IOCJe TOro, Kak CyAHO
BCTYIHT B CTPOH M HaYHET pEryJsipHO COBEpLIATH
najbHue peiicbl. [loaToMy mociie CAaTOYHHIX XOIOBHIX
H MaHeBpeHHbIX HCOBITaHHH Temoxofa «CllaBfHCK» B
6aJjJsacte, Ha KOTOpbIX cyaHo mpu 110 o6/MuH rpeo-
HOr'0 BHHTA NOKa3aJjio ckopocth 18,6 y3 n xopouine Ma-
HeBpeHHble KayeCTBa, ObLJIO pelleHO pH yAOOHOM CJy-
yae IIOABEPTHYTb €ro MOPEXOJHBIM HCIBITAHUSIM
B LUTOPMOBHIX ycJoBHAX. Takue HCNBITaHUA GLLIM MPO-
BelleHbl cuJiaMu 3Kunaxa B TuxoM u MHauiickoMm okea-
Hax mo MeTolAMKe, pa3paboTaHHOH Kadenpoi TeopHH H
ycrpoiictea cygHa OBHMY Ha ocHoBanHn paGot
[2—4]. Llenbio HcnbiTaHul SAIBJASJIOCH ONpefeseHHe Io-
T€PH CKOPOCTH TeIJOXoJla B 3aBHCHMOCTH OT KYypCO-
BOT'O yrJjia BOJIH.

IlepBbie ncnbiTanus cocrosyinch 28 denpansa 1967 r.
B TuxoM okeane (9=25°42’ N, A=129°07’ E) npu a6-
coqtotHoM BeTpe oT 80° m ckopoctu 12 M/c (6 Gaa-
JoB mo mkaje bodopra). BosneHne GbLio Tpexmep-
HeIM OT 90° ¢ BBICOTOE BOJIH h2gy =3 M, ANHHOK A=50 M
H nepuofoM T1=6 c. Pa3Mepbl BoJIH perucTpHpPOBANINChH
BH3yaJabHO [0, 6]. CyaHo ¢ rpy3oM XpoMOBOH pyAbl B

Cyxorpysumit Tenjoxon «CaaBsiHCK».

l*
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Ta6auuna 1

PesyabTaThl MOPEXOAHBIX HcNbiTauuii Tenjoxopa «Caapsinck» B Unpmiickom okeane

Kauxa
KY 1% KHJeBas 6oproBas
BOJIH, ’ w ', C 3anuBaeMoCThb
rpaa ys T Beps B uaxcy T ¢ %eps *makcs
" rpaa rpan > rpaa rpan,
Heiictéue s8oan ¢ npasoeo 6opra
15 13,80 0,93 2,5 7,0 1,0 1,9 8,7 1,5 2,5 Bpuiaru BoaH monapand Ha nany6by
6aka. Bonp Ha raaBHOH nanybe He
61110
45 13,18 0,89 3,1 7,7 1,4 2,3 79 2,1 3,5 I'pe6HH BOJH 3aJHBAJH TJIaBHYIO Na-
ay6y c¢ mnpaBoro 6optra H JOCTHrajH
nany6nl 6aka
75 13,01 0,88 55 6,6 1,1 1,9 8,3 6,5 16,0 Bonnel cBOGOAHO nonajany Ha raasb-
Hylo nany6y c¢ npaBoro 6oprta, IOCTH-
rasg KOMWHrcoB TpioMoB. Kackanml
6pbI3r NOKPHIBaJNH IMaBHyl0 nany6y or
6opra no 6oprta
105 13,80 0,93 73 72 | 1,1 2,7 72 6,6 13,0 Boabluse Maccel BOAbl Nomaianu ve-
pe3 ¢aapmiGOpPT HA rAaBHYIO nanyoy
¢ npasoro Goprta
135 14,18 0,96 14,0 10,5 1,2 23 8,0 4,8 11,0 BO/HEI IOTOHSIH CYIHO H € NMPABOro
6opra 3aauBajJii rJaaBHylo nanyoOy.
Maccbl BOJB JIOJITO HEe CXOAHJH C na-
ny6nl
165 14,50 0,98 24,2 11,4 0,4 0,6 9,2 2,8 3,5 Bona He nomnapasna Ha naﬂyﬁy_ Bon-
Hbl MeJJIECHHO OOTOHSNIH CYIHO
Heiicreéue 6oan ¢ sesozo 60pra
165 14,58 0,99 17,0 16,6 0,7 1,5 9,9 2,0 3,0 Bonubl Ha nany6y He nomajpaji
135 14,46 0,98 10,6 9.1 0,9 2,3 8,0 25 6,0 BosHbl o6romsinn cynuo. Bopa no-
naganra Ha naaybéy Jesoro 6opra H
crosinia Ha nanayGe
105 14,10 0,95 7,5 70 1,0 31 8,9 9,2 18,0 Boabmue Maccel Boibl monajajid Ha
rnaeHyio naay6y c Jjesoro 6opra, Ho-
CTHrasi KOMHHICOB TPIOMOB.
75 13,44 0,91 6,1 6,5 0,9 1,5 8,6 8,6 14,0 Bosuel ¢ sieBoro 6opra 3axijecThBa-
JH TiaBHyl0 naayCy
45 12,92 0,87 3,3 7,0 0,7 1,1 79 4,7 9,0 To xe
15 13,58 0,92 3,1 6,7 0,9 1,5 8.3 3,2 4,5 bpbisrn uwHOrnma nomapanm Ha raas-
Hylo nany6y B paioHe TpioMa Ne 4
¢ JeBoro 60pTa H NOKpPHBaNH nanyoy
6aka

Illpumeuanne:

T’ — KaX(yLMACA NepHOR BOJMH AASl CYAHA B Xoay; 7, — mepHOL NPOROAbHLX kKOnebaHuil cyaHa;

Bcpv Bmaxc— CpeliHe H MaKCHMaJbHble 3HaueHHS! YIVIOB KMJEBOH KaukH; 7, — NmepHox nonepeuHbix kKoneGaHuit cynwa;

anl aMaKC — CpeJHHe H MAaKCHMaJbHbie YIJabl 60pTOBOH KaukH,

KY — xypcoBoit yron nBuxeHust BoaH. Hamepsanca or 0° ann BcTpeuHoro BoaHeHuws v no 180° Aas nonyTHoro;

V — cKOpOCTb CyAHA Ha BOJIHCHHH;

|4
l\7=7 — K09 PHIHEHT H3MeHeHHS CKOPOCTH.
[\]

KoanyectBe 10725 T uMeno ocanky nocom T,=8,6 M,
KopMmoit T ,=8,9 M, nomepeyHyio HauyajbHyIO MeTalEeH-
TPHYECKYI0 BblcOTY h=2,31 M, HacTOTy BpalleHHs rpes-
Horo BHHTa 94 06/MuH, nepuon GOpTOBOH Kaukn Te=
=8,6 c. He3anosaro no ucneitanuii B npoaunse BabysH
IPU TOM 2Ke YacToTe BpalleHHsi rpeOHOro BHHTA GHlJa
onpefiejieHa CKOPOCTb CyaHa Ha THXOH Boje Vo=
=14,5 ys.

Caenyouiie MOpeXOAHble HCIHBITAHHSA, NPOBENEH-
Hole 6 ceHTa6psa -1969 r. B Hupufickom okxeane
(p=9°38’ N, A=51°05" E), otsinuanucy or nepeuix TeM,
YTO TIOMHMO TNOTEPH CKOPOCTH XOXa Ha BOJIHEHHH HC-
CJIeIOBAJINCh KU JApYyrue ocOOEHHOCTH TIOBeHEHHsI CylHa
B LITOPMOBHIX YCJOBHSIX IpH a0GCOJNIOTHOM BeTpe OT

195° u ero ckopoctn 16—18 M/c. Bosnnenue 6biJ10 Tpex-
MepHBIM OT 195° ¢ BhICOTON BOJIH Koy =4,5 M, NJHHOM
A=60 M u nepuomoM t=8 c¢. CyaHO HMeEJIO NOJHHII
rpys xpomosoii pyAsl B KogauyectBe 12 000 1. Ocanka
HOCOM paBHsJack 9,5 M, kopmoit — 9,5 M, yacrora Bpa-
meHuss rpe6Horo BuHTa — 99 06/MuH. Ilepen ucnwiTa-
HHAMH B AlleHCKOM 3anuBe Gbl1a onpefiejieHa CKOPOCTh
cyaHa Ha TuxoH Boge Vo=14,8y3 npu 99 06/MuH BHH-
Ta U NpHUMepHO Tod ke ocagke. Ha ocHoBaHuu aHa-
JIU3a pe3yJbTaTOB MOpPEXOAHBIX HcmbiTanuit (taba. 1,
2) MOKHO cuenaTh cleAyoliHe BHBOMLLI:

1. Ha Bcex KypcoBBHIX yIylax CyIHO JIETKO BCXOLHJIO
Ha BOJIHY, IPH 3TOM Ha naJjayO0y 6aka nomnajajH TOJib-
KO OpBI3rH OT BOJIH.



IIpoexTHpOBaHRNE CYIOB

Ta6baunma 2

PeaysibTaThi MOPEXOAHBIX HCILITAHMA Temiloxoaa «CaaBsAHCK»
B Tuxom okeane

Kb;paatl)lnu, V,ys ‘ 74 %epy TPAL
0 13,80 l 0,95 4
Jlan npasozo 6opra
30 14,18 0,98 4
60 14,02 0,97 5
90 14,38 0,99 5
120 14,92 1,03 3
150 14,98 1,03 3
180 15,05 1,04 3
Hars negozo b6opra
150 14,98 1,03 5
120 14,75 1,02 6
90 14,27 0,99 6
60 14,08 0,97 7
30 14,05 0,97 4

2. Ilpu monHO¥ 3arpy3ke H CKOPOCTH OKoJO 15 y3
Ha JiloOOM KypCOBOM YIJie YIapOB BOJIH O KOpIyC CyA-
Ha (sIBJIEHHS CJIeMMHHra) He Ha6J10[anOCh.

3. Ilpu ymepeHHoM wmTopMOBOM Berpe (mo 6 GaJ-
JIOB) M BOJIHEHHH N0 5 6aJyioB HamboJibllasg NOTeps
CKOPOCTH OTMeueHa Ha OCTPbIX KYPCOBBIX yrJax
BoJiH 0KoJi0 60°. Ha KOpMOBEIX KypcOBHIX yraax GoJiee
150° cKOpoCTb CyZlHa HECKOJBKO IpeBblllajla CKOPOCThb
Ha Tuxoil Boge. Haumbosbuinii kpeH Habgaiofajcs Ha
KypPCOBLIX yriax BoJH oT 60 mo 150°.

4, T1pn Betpe GoJiee 6 6anjioB U yBEeJHYEHHH BOJ-
HeHHMs cBbinle 5 6annoB HaubGoJbLIas NOTEPS CKOPOCTH

CTATUCTHYECKAA JIMHEAPH3ALUA
CONPOTHUBJIEHUA BOPTOBOW KAYKE

A. B. TEPACHMOB

YIOK 629.12.041

CnekTpajnbHasi TeOpHUsi HeperyJsipHONH KaikH OCHO-
EaHa Ha NpPelANOJOXKeHHH, UTO AMHaMHYeCcKHe CBOKCTBA
CyIHa MOTYyT OHITb ONHMCAaHBl JHHEeHAHbIMH AHG¢epeHIH-
aJJbHBIMH ypaBHEHHSIMH C NOCTOSIHHBIMH KO3¢¢HIHeH-
taMid. OJIHaKoO ypaBHeHHe COTNPOTHBJIEHHs GOPTOBOMH
Kauke, KakK NpaBHJIO, HeJIHHeAHO. B CBA3KM C 3THM npu
pacuere HeperyJsspHOH OGOpPTOBOfi KaUKH BO3HHKaeT 3a-
Jaya O 3aMeHe HeJWHeHHOro 3aKOHa COIpPOTHBJIEHHS
TaKHM JIHHeapH3HPOBAHHLIM BbIpaxKeHHeM, KOTOpoe
MOXKEeT CYHTATbC CTATHCTHYECKH 3KBHBAJIEHTHBIM
HCTHHHOMY 3aKOHY,

S

NPOMCXOMHNA HAa KYPCOBBIX YIJax BOJH OT 45 o 75°.
HauMeHbllHe NOTEPH CKOPOCTH HaObJI0flaJiCh MPH CJe-
IOBaHuM Cy[AHa Ha nonytHo# BoaHe (ot 180 no 135° Ha
Kax bl 60pt). Hanboqblinii KpeH cydHa, Kak H Hau-
GoJbLuas 3aJJHBaeMOCTb, OTMEUEHHl Ha KypCOBBIX yriax
BOJIH OT 75 mo 135° Ha Kaxawil Gopt. MakcuMalbHble
pa3MaxM KHJEBOH KayKH 3aperHcTpHpOBaHBHI NpH BO3-
JeHiCTBHH BOJIH Ha O0OpT cy/Ha, MMHHMaJIbHble — Ha 10~
nyTHOM BoJiHeHHH. CielyeT Takxke OTMETHTb, YTO Xa-
pakTep NPOMOJBHEIX H NOTepPeuyHbIX KoneGaHHui cyaHa
MOXKeT 3HaUYHUTEJbHO H3MEHATHCA B 3aBUCHMOCTH OT CO-
yeTaHHs TEPHOJOB COGCTBEHHBHIX KoJeOaHMi cyAHa H
Kaxyllerocsi nepuoja BOJIH.

Dkcnnyarauus Ttemynoxofia «ClaBsSHCK» B TeueHHe
yeThIpeX JIET ¥ TpOBelleHHble HCTIHITAHHS MOATBEPAHJIH
XOpOLIMe MOpEXOAHble KayecTBa CylOB 3TOro THMa, 1o-
3BOJIMJIM IIOJIHee BHIIBUTb MX BO3MOXKHOCTH M)A pa-
6oTH B IUTOPMOBBEIX ycJjOBHsAX. HecomHeHHO, 4TO aHa-
JIOTHYHBIM HCIBITAHHAM ClefyeT NOoJABepratb rojloBHOe
CYIHO KaX[oi cepHH, s uero tpebyercsi efUHass Me-
TOANKA HCILITAHHH H HeoOGXOAHMble NPHOOPHL.
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5. Tutos JI. ®. BerpoBbie BOJHBl Ha MOpAX H OKeaHaXx.
M., T'unpomereonsnat, 1965.

6. OcHOBBl NpefCKa3aHHsl BETPOBBLIX BOJIH, 3bl6M H NpPHOOS.
C6. crareit noy pemakuueit B. b. llltokmana. M., WJ1, 1951.

[Ipu peleHun 3Toi#l 3apaunm OyneM, Kak OOLIYHO,
noJiaraTh, YTO HeperyJspHas Kayka cylHa siBJsercs
cayyafiHBIM HpOLEecCcOM, TOAYHMHAIOIMMCA HOPMAaJbHO-
My 3aKOHy pacnpefeneHus. ITox kKaukoii moHMMaercs
CTal[HOHADHBIH LEHTPHPOBAHHLIH IpOLECC, H MO3TOMY
MaTeMaTHYECKHe OXKHIAHUA Kak yrjoB (OpAHMHAT) Kad-
KH, TAK H HX TNPOM3BONHBIX paBHb HyJi10. I[IpuMeM
JaJjiee, 4TO HeJIHHeHHBIH 3aKOH CONPOTHBJIEHHS ONHCH-
Baercsd ypaBHeHHeM mnapabosbl Tperbell cTeneHH. Ta-
KOi 3aKOH YJIOBJIETBOPHTENbHO COIJIACYeTCsl € 3KCIe-
PMMEHTANbHBIMH NaHHEIMH. OTHOCS MOMEHTHI CHJI, el -
CTBYWOILHE Ha CYAHO, K elMHHLIE CYMMapHOro MOMeHTa
HHEePLHH MacChl (BKJOYalolero npHcoeAHHeHHbIH MO-
MeHT), 3amnHIleM HCTHHHBIAI 3aKOH CONPOTHBJICHHS! B
BHJE

Mp(8) = — (240 + wb2sign 6 + ¢6°), (1)

rae v, W, § — NOCTOSTHHBIE BeJIHYHHbI.
Heo6xonuMo HaiTH JHHeapU3HPOBAHHBLIN 3aKOH COINPO-
THBJICHUSA

M (6) = —2v%6, (2)
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B CTAaTHCTHYECKOM CMBICJIe 3KBHBAJICHTHBIH BbIpaxe-
Huo (1).

[Ipu HeperyJasipHO# Kauke KHHeMaTHYecKoe COCTOS-
HHe Cy[Ha B KaxKJAbli MOMEHT BpPeMeHH Omnpefensiercs
OPAMHATaMH TPeX HOPMAJIbHBIX CJIyYaiHBIX MPOLECCOB

0(t), 6(¢), 0(¢). ITeppassi npou3BOAHAasA CTAUHOHAPHHX
HOpMAaJIbHEIX IIPOLIECCOB, KaK H3BeCTHO, He3aBHCHMA
KaK MO OTHOLIEHHIO K CaMOMy Ipoueccy, Tak H K €ero
BTOpPOii Npou3BoAHONH, B paBHOH Mepe 3TO crnpasel-
JIUBO U JAJI HeCJyYanHBIX (yHKUHH nepBOi NPOH3BOA-
HOH. DTO No3BOJSAET paccMaTpHBaTb MOMEHT CHJ CO-
NPOTHBJIEHHUS TIPH HeperyJsipHOM Kayke KakK BHellHee
N0 OTHOLIEHHIO K CYIHY cJyyaiiHoe BO3MylleHHe. Ta-
KHM 00pa3oM, BO3MOXHbIe 3HaUEHHS] YIJIOB KpeHa IpU
HeperyJsipHoii GOpPTOBOIi KauKe C HEJHHEHHBIM 3aKO-
HOM CONPOTHBJIEHHS MOryT OBLITb onpefelieHbl U3 ypas-
HeHus

64 n30 = m (f) — 2v6 — wb2signb — ¢6%,  (3)

a C JHHeapH3HpPOBAHHLIM COMNMPOTHBJEHHEM — H3 YypaB-
HEHuA

6 4 ngb = m (t) — 2v*6. (4)

B 3THx ypaBHeHHsx ¢yHKuus m(f) — ofHa M Ta Xe
peajiu3alisi BOJIHOBOIO BO3MYILEHHSI.

[TockoJbKY BHELIHHE BO3MYIIEHHsI B CTaTHCTHYe-
CKOM CMBIC/IE HEe3aBHCHMBI OT BHYTPEHHHX MpPOIECCOB
B JHHAMHYECKON CHCTeMe, NpaBble YaCTH ypaBHEHHI
(3) n (4) MoryTt comnocraBiaATbCcA AJS OLHOTO H TOrO
ke MoMeHTa BpeMmeHH. [Haue roBops, B JaHHOM cCJy-
yae (asoBble CABHMIH Ipolecca He MMEIOT 3HayeHHs.

Pa3HocTs nmpaBbiXx yacred ypaBHenu#t (3) u (4):

Am, (t) = m, (t) —m7 (%), (5)
rae
m, (£) = m (f) — 2v0 — wb? sign 6 — ¢6?, 6
m; (£) = m (f) — 2v*6, (©)

— cayuyaiiHaa ¢GyHKuus. Ee MareMaTHyeckoe oxuia-
HHe paBHO HYJIIO, MOCKOJIbKY paBHbHI HYJII0O MaTeMaTH-
yeckHe oxufauus m,(f)um; (t), a pHcnepcus onpene-

JAeTCdA BbIpaxKeHHeM

Dy= [ (26 + wh?signb + qbs —2v+6) £ (6) b, (7).

rne

KpurepHn HauJyyllero B CTAaTHCTHYECKOM CMBIC]IE
npubanxkeHnns npouecca m; () x npoueccy m;(t) Mo-
ryT ObITb pa3JMyYHbIMH. B HaHHOM ciyyae BOCIOJIb-
3yeMcsi npennoxenuoiM M. E. Kasakoseim [1] ycio-
BHeM MHHHMyMa aucrnepcun D,. DT1o GyleT o3HauarTs,
yTo obecneunBaercss MUHHMaJbHO BO3MOXKHOE B 3aJlaH-
HBIX YCJIOBHAAX OTKJIOHEHHE aNnmnpOKCHMHPYIOLLEro INpo-
uecca m;(f) or mcruHHoro mnpouecca m;(f). Torma
HapboJiee mpHeMJieMOe 3HaueHHe CTaTHCTHUECKH JIH-
HeapHu3upoBaHHOro ko3dguureHTa conpoTuBiaeHus 2v*
onpeneNUTCcs U3 ypaBHEeHHs

0 (QV*) = 0.

Cynocrpoeaue Ne 4

ITopcraBuB ciona BoipaxkeHus (7) u (8) M BHINOJHHB
HHTErpHpoBaHKe, MOJYYHM 3aBHCHMOCTH

2* = 2v+ 1,590V D; + 3¢D: (9)

ComnocraBHM IOJIyuUeHHOE pelleHHe C rapMOHHYe-
CKOH JIMHeapH3alWell CONpPOTHBJIEHHS, MPH KOTOPOH
KpHTEepHEeM COOTBETCTBUSI fABJSIETCS OMMHAKOBasi IHC-
CHUIIaliUsl SHEpPrHH NpH HCTHHHOM H JIHHEapH3HpPOBaH-
HOM 3akKoHax comportuBgenust [2]. [Ipn rapMoHHYecKHX
KOJie0aHUsIX C YacTOTOM @ M aMIIMTYAOH O, KOrAa

0,=wb,, o115 3akoHa (1) Oynem umethb
v = v + 0,85w6,, + 0,75¢6%,. (10)

Hcnonb3yst H3BECTHOE BhIpaXKeHHe JIJIsi AHCIePCHH rap-
MOHHYECKOro KoJieGaHHs, 3TO e COOTHOIIEHHe MOXHO
NpeACTaBUTb B BHIE

3agmaya O CTAaTHCTHYECKOH JIHHEapH3aLMH YHCTO
KBaJPaTHYHOTO COIPOTHBJIEHHS IpPH HEpPEryJspHoOn
GopToBofi Kayke paHee Obwia pemeHa I'. A. ®upco-
BbIM [3] NpUHIMNIHANBHO NPYrHM METONOM, NPHYEM B
KauecTBe KPHTEPHS CTATHCTHUECKOH 3KBHBaJIEHTHOCTH
HCIIOJNIb30BAJIOCh YCJOBHE paBEHCTBA HHCNEPCHH KBa-
JIPaTHYHOrO H JIHHEAapH3HPOBAaHHOIO MOMEHTOB COIPO-
THBJEHHs. DBUIO ycTaHOBJEHO, YTO MO OTHOLIEHHIO K
CPeHEKBAaJpaTHYHOMY 3HAYEHHIO aMIVIMTYIb YIJIOBOH

ckopoctH 1,25 VDé CONPOTHBJIEHHE NPH HeperyJsipHOi

6oproBoii Kauke B 1,4 pasa 6oJblie, YEM NPH peryJasp-
HOH KauyKe II0 OTHOLIEHHIO K aMINVINTyAEe YIJIOBOH CKO-

poctd 0,. B maHHOM ciayuae, Kak cjelyeT H3 COMNO-
ctaBJeHus BbipaxkeHud (9) u (11), nas kBagpaTHUHOH
COCTaBJIfIONIEfi CONMPOTHBJEHHS YKa3aHHOe COOTHOLIE-
Hue paBHO 1,32, Biu30CcTh KOJHUYECTBEHHBIX Pe3yJbTa-
TOB CTATHCTHYECKOH JHHeapu3alMH COMPOTHBJIIEHHS,
NpOBENEHHOR pa3/MNYHBIMH METOJlaMH, aeT OCHOBaHHS
noJiaraTh, YTO TOYHOCTb BBIBEAEHHBIX 3aBHCHMOCTENX
npHeMJeMa ISl HHXKeHepHBIX PacyeToB.

B coorBerctBuH ¢ 3akoHoM Penes BennumHa

1,88V Dé = 0174 €CTD ammintyna 17%-unofi oGecneuen-
HOCTH YIJVIOBOH CKOpPOCTH HeperyJispHO# Kauku. [Tosto-
My ypaBHeHHe (9) Moxer ObITb 3amHCaHO B BHJe:
2v* = 2v + 0,85wbi75 + 0,85 (b175)>.
Jonyckas HeaHauuTeNbHy0 (0K0JO 5%) morpeuHOCTD,
3TO COOTHOLIEHHE MOXKHO 3aMEHHTb JPYrHM:
ov* = 2v + 0,85w0l75 + 0,75 (6175)2.  (12)

Comnocrasnenne ypapuennit (10) u (12) npusomut
K BBIBOJlY, YTO CTAaTHCTHYECKH JHHEaPH3HPOBAHHLIH KO-
3¢ GHUHEHT CONPOTHUBJEHHS HeperyJispHOfi GOPTOBOMH
KayKe MPaKTHYECKH paBeH JHHEapU3HPOBAaHHOMY KO-
3¢ dULHEeHTy CONPOTHBJIEHHS TIPH rapMOHHYECKHX KO-
JebGaHufAX, eCIH aMIJIUTYAHOe 3HaUeHHEe YIJIOBOi CKO-

pOCTH 3THX KoneGauuit pasHo 1,9 VDT :
v*=v:(6m= 1,91/56'). (13)

[Ipn 3KCnepuMeHTAJbHOH OLIEHKE CONPOTHBJICHHS
GopTOBO# Kauke HanboJiee NPOCTO ONpeleNsieTcs 3aBH-

% I v o
cuMocTbY, = f(8,,), rae vo = T 6e3pa3MepHLIAl KO-

s¢duueHT conpoTusneHus, af, — aMnautyna xaukuy,



IIpoexTHpOBaHUE CYJ/IOB

dra oLieHKa MPaKTHYECKH MOXeT OHTb NpPOH3BeleHa
TOJIBKO JUJISl 4aCTOTH KoJeGaHHW, paBHOH rn.
Takum o6pa3oM, B NaHHOM ciyyae 0, OLHO3HAYHO

onpenensier 0, = ngb,,. C yderom storo o6crofTelNb-
CTBa, a TaKxke nepexonsi K 6e3pasMepHbIM KO3 PHIH-
eHTaM CONpPOTHBJEHHSA, npeacTaBuM ypaBHeHHe (13) B
BHIE

w0 = (0, =2125), s

/
rie vy (0,)— TpamuuuonHas ¢opMa 3amucH rapmo-
HUYECKH JIHHeapH3HMPOBAHHOTO 3aKOHA CONPOTHBJIEHHS
B Geapa3MepHOM BHJE.
Coornowmenuse (14), B koropom Dy paccMaTtpuBaer-

cfl KaK He3aBHCHMasi repeMeHHas, o3BoJsieT rpaduye-
*
CKH 1ocTpOHTh 3aBucHMocTb Yo(D; ), AIBJSIOLLYIOCS AJIs

HeperyJsipHOli Kauku aHajorom 3saBucuMoctu v, (6,)

IJIsl peryJsipHbIX KoJieGaHHH.

AMNINTYOHO-4aCTOTHAsT XapaKTepHUCTHKA (MOAyJb
nepefaToyHoll (yHKUMH) [AJS pacyera HeperyJspHOi
GOpPTOBOfi KauKH JOJKHA BBIYHCJISAATHCS NPH MOCTOSIH-
HOM 3HaueHHH Ko3Q(dHIHeHTa CONPOTHBJIEHHS, BEJH-
YHHa KOTOPOTO 3aBHCHT OT KOHEYHOro pe3yJibTaTa pac-
yeTa, a8 HMEHHO OT JHUCIepCHH YIVIOBOH CKOPOCTH Kau-
ki D¢ . B cymHocTH a5l onpefiefieHHss HCKOMOroO 3Ha-

yeHHs Ko3(ppuluHeHTa CONPOTUBJIEHUSA 3[1€Ch IPUXOIHT-
CA peuiath 3aKavy, aHaJOTHYHYIO pacyeTy peryJspHoi
KaukKd TNpPH HeJMHEHHOM CONPOTHUBJEHHMH, a cljeloBa-
TeJbHO, MOTryT OBITb HCIONB30BAHH TE€ e METOMBI.
B yactHOCTH, MOXeT OBITb PEKOMEHAOBAaH CJIeAYIOIIH
rpado-aHaJuTHYECKHH criocoO.

3apaoTcs TpeMsl 3HaueHHsiIMH Oe3pa3MepHOro Ko-
3¢pduLHEeHTa CONPOTHUBJNEHHSI Yo M [JI KaxXJOro M3

HOMOTPA®HPOBAHUE CYAOCTPOUTENbHbIX
PACHETOB

B. M. BEKCJIEP

YAK 629.12.001.24

B npouecce mnpoekTHpPOBaHHsI CyAOB BCe IUHpe
IPUMEHSIIOTCS] 3JIeKTPOHHO-BHIUMCJIHMTENbHEE MAaLluHBL
(3BM). C naubGonbueii 3¢¢HeKTHBHOCTbIO OHH MOTYT
OBITHh HCNOJB30BAHH [JI TPYAOEMKHX pacueToB Mo Teo-
pHH KopabJsi, CTPOMTENIbHON MexaHuke H apyrux. Ha
ManblXx U cpegHux IOBM BO3MOXHO Takke BBINOJ-
HATb pacyeTbl Pas3JMYHBIX BCIMOMOraTeJbHBIX HOMO-
rpaMM. DKOHOMHYECKH BHIFOJHO OCYIIECTBJSATH KOPOT-
KHe pacyerthl, comep:xamue 4—6 nepeMeHHBIX, C MIOMO-
mpbio HoMorpaMM. IIpmGJmnKeHHO, HO C AOCTaTOYHOM
TOYHOCTBIO, OHH NO3BOJIAIOT OBHICTPO NOJYYHTH pelleHHe
MHOTHX 3aznav.

O6pa6GoTKa CTaTHCTHYECKHX HAHHBIX IO COCTaBY Be-
COBOfi Harpy3KH Cy[OB MOKa3blBaeT, YTO AJis KaxKJOro
THNa CyAHA MOXKHO IIOCTPOHTH PAL NPOCTHIX HOMO-
rpaMmM. Hanpumep, B HOMorpaMMy 1Jis pacuera Beca
MeTaJsiMyeckoro Kopmyca Pygpar, 11 BBOJAHTCS He GoJsee

7

HMX TNPOM3BOAAT pacyeT HeperyJspHOH KaykH B 3a-
IHAHHBIX YCJOBHSIX BOJIHEHHS, 3aKaHYHBAIOIIMICS BHI-

uucaenvem Dj (Vor). CoBmectHO ¢ rpadukom Yo (D,;)
10 TPEM TOYKAM CTPOHTCS COOTBETCTBYIOLIAs 4YacTb
KPHBOH Dé (Vo). 3nauenus Vo BBIOHpAIOT TAKHM OG-
pa3oM, uToGbl [Be YKa3aHHbie KPHBBEIE IEepeCEKJHUCh.
Ecnu nocrpoennass kpuBasi D g (%) He mepecexaercs

*
c rpaduKOM Yo (Dé ), paccumTHIBaeTcs elue OnHA TOU-

Ka ¥ KpPHBAasi COOTBETCTBEHHO NMPOMOJKAETCH.
Hckomoe 3HaueHHe CTAaTHCTHYECKHM JHHEApH3HPO-

BaHHOrO KO3((}HIMEHTa CONPOTHBJIEHUS ONpelensiercs

TOYKO} mepeceueHusi KpUBBIX D (vo) u Y% (D; ). Oxon-

yaTeJbHHI pacyeT HeperyJisipHOi KayKH NPOH3BOAUTCS
IPH 3TOM 3HaueHHH CONPOTHBJICHHHI.

Jlas pacyera KauyKM Ha BOJIHEHHH JPYro¥fi HHTEH-
CHBHOCTH [OJI2KHAa OBITh BhIUHCJEHA H MOCTPOEHA HOBasd
KpHBasi Dé (v).TTo Mepe noBHILIEHHS] HHTEHCHBHOCTH

HeperyJaspHON KaukKH JaHHOTo Cy[Ha, TouHee, yBesHye-
uug Dy, GyldeT cOOTBETCTBEHHO BO3pacTaTbh M COMNPO-

THBJIEHHE KaukKe.

JIUTEPATYPA

I.MMyraues B. C. Teopus cayyaiiubix ¢yHkuHA H ee
npuMeHeHHe K 3allayaM aBTOMAaTHYeCKOro ynpasiedus. M., Qus-
matru3, 1960.

2. Pnarosemenckunit C. H Kauka kopa6ns. JI., Cyn-
npomru3s, 1954.

3. dupcos I. A K Bonpocy o pacuete GOPTOBOH KaukH
CY/IOB Ha HEpery/isipHoM BOJIHEHHH IPH HEJHHEHHOM CONpPOTHBJIE-
nun. Joknan Ha IX nayuno-texHnueckofi kongepenuunn HTO CII
no teopuu xopabas. JI., IIHTB, 1958.
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Puc. 1. Homorpamma ansi npHOAHIKEHHOro ONpeNEeNeHHs Beca
PKpAl, | MeTALIHuecKoro Kopnyca CyXorpysHoro cyasa,
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yeThIpeX MapaMeTpOB, OnpeAeNsiolinX HCKOMYIO BeJH-
yuHy. BBelleHHe GoJiblliero uHcjia napaMeTrpoB HE MpH-
BOAHMT K MOBLILIEHHIO TOYHOCTH NpelBapHTeNbHBIX pac-
YeToB.

Ha puc. 1 nokasana craTucTHueckass HoMOrpaMma
IJs1 NpHOJNHKEHHOro OmNpeleseHHs Beca MeTaJllJIHye-

Cynocrpoeaue Ne 4

HHX JIe[loBble TOAKpenJeHHsi OblIM BHINOJHEHbl Ha
kaacc YJI, y apyrux — Ha kJaacc JI. Yuer sTux u npy-
rHX OTJIMYMH MaJio BJHSieT Ha TOrpellHOCTb pacyera
Pxpa1, 1m0 npuGauxeHHbIM popMyaaM.IIpy nosyueHun
HOBBIX CTATHCTHYECKHX HaHHBIX HOMOrpaMMa MOXKeET
ObITb JIETKO OTKOPPEKTHPOBaHa.

— H. M
,
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L,=270 3
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Puc. 2. Homorpamma pJis npuGAHIKeHHOro onpejelieHHs HaHGoJNbuleH OCAJAKH HJH HauMeHbLlell BbICOTHI GOpTa TaHKepa.

Lp — nnuHa TaHKepa CO CTAHAAPTHOR CEAJIOBATOCTbIO Maay6wl; Lp-— AJiMHa TaHkepa ¢ naay6oit 6e3 celJIOBaTOCTH;

l-—-nplmep onpenelieHHa HaH-

MeHbluefi BbiCOTH Goprta; Il — npuMep onpezneneHus HanGoJibuiell OCaAKH.

CKOro Kopmyca cyxorpy3Horo cyana. Homorpamma
naer norpemHocTs He Gomee 4% (0,5—0,6% ot Bomo-
M3MelleHHs ), XOTSl B Hee BBOASATCS BCEro IBa napamer-
pa: moJIHOe BoAou3MeLieHHe cyAHa D u AnuHa Mexny
nepnenpgukyaspaMmu L. Illkana L Ha Homorpamme
MMeeT NPSAIMOJHHEHHYIO H KPHBOJIMHEHHYI0 yacTtH. [lo-
ClIelHss MOCTpOeHa MeTOAOM rpaduueckoil HHTEPIO-
JISILLHH.

Cyna, naHHble KOTOPHIX CTaTHCTHYecKH oGpabarthl-
BaJKCh, HMeJH Clelylollie OTJIHYHA: YHCJIO TPIOMOB
H3MEHSAJIOCh OT YeThipex A0 CEeMH, OJHH CyAa HMenu
CPElHIO0 HaACTPOMKY, y HPYrHX ee He OblIO, y OX-

ABTOpPOM cOcTaBjeHa HOMorpaMMa HJsi OnpejeJie-
HUSI MaKCHMaJIbHOH OCaJKM TaHKepa, AONycKaeMok
IIpaBunamu o rpysoBoit Mapke (puc. 2). B Homorpam-
My BBOAATCS NATb IIepeMEHHBIX: JJIMHA CyAHa, Ko3¢-
¢uunenT oOell mNOJHOTH, OTHOLIEHHE CYMMapHOM
JUIMHBl HAaJCTPOEK K JJHHe cyAHa, BbicoTa GopTra M
XapaKTepHCTHKA CENJIOBATOCTH Nanyonl k. C moMolibio
HOMOTpaMMBl MaKcHMaJibHas JOONycTHMasi OcCajka
onpenensieTcss B JOJH MHUHYTH. MOXHO Takxke mo 3a-

JaHHOM ocajke HalTH MHHUMAJbHYIO BHCOTYy Oopra

CyIHa.



IIpoexkTHpOBaHME CYIOB

ABTOpOM NOCTpOEHBI TaKXe CTaTHCTHYECKHEe HOMO-
rpaMMbl XOAKOCTH, JOCTaTOYHO TOUHBIE JJIS npelBapu-
TeAbHBIX pacueToB. He mnpereHnysi Ha ycCTaHOBJIEHHE
rapaHTUiiHON cnelH(UKAaUHOHHOH CKOPOCTH XOJia, HO-
MOrpaMMbl NO3BOJISIIOT CONOCTaBUTh MexAy coboit xo-
JIOBble KayeCcTBa PasjiMYHBIX BapHaHTOB CyHOB, yCTa-
HOBHTb, KaK CKa3bIBaeTCsl Ha XOJKOCTH H3MeHeHHe JJIH-
HHl CcylIHa, KoadduuueHTta oOUlEed MOJHOTHI M T. I
[TocTpoeHHass aBTOpOM ceTuaTasi HOMOrpaMMa, Ha3BaH-
Hasl COBMellleHHBIM rpa¢uKoM 3JIeMEHTOB M XapakTe-
PHCTHK NPOEKTHPYEMOro CyAHa, JaeT BO3MOXHOCTb
SICHO NPEeACTaBHTh Pe3yJbTaThl TeXHHKO-3KCIJTyaTally-
OHHBIX PacyeToB COMNOCTAaBJIsIEMBIX BapHaHTOB, 060CHO-
BaTb BHIOOD IVIaBHBIX pa3MepPeHHH CyAHa Mo KOMIIpO-

HOMOrPAMMDBI ONA CNPEAENEHHA
BbICOTbl HANBOAHOI0 BOPTA

B. H. BEPYHKOB
YIK 629.12.076.001.24

IlpennaraeMble HOMOrpaMMBI MOCTPOEHBI B COOT-
BeTcTBUH ¢ KoHBeHuueidl o rpy3oBoii Mapke 1966 r. u
cayKat JJsa 6vicTporo npuGJIHIKEHHOTO pacueTa BHICO-
Thl HajiBojHoro Gopra. IlocTpoenne HoMorpamMm ocy-
LeCTBJsIETCS CJeAylouuM obpasom.

Bripasum BhicoTy HaZiBOgHOro Gopta ¢opMyJioif

F=FT8T:§)668+R( 1@)"‘
12,5 (0,75-——) (£+ 10) (1 —m)—pn, (1)

rape F, — Boicota GasucHoro 6opTa;
G—Koaq)(bnunem‘ obuiefi NOJHOTH, BBIYHCJIEH-
HHIA B COOTBETCTBHH C HpaBHJIaMH o rpy-
30BOll MapkKe;
L — pnuna cynua; I
R — xoadhduument npu L<120 paBHBIf 7

0,48
L > 120 pasumnit 250;
H — Bricota Gopra;

IH

A= —J~ — OTHOLIeHue CYMMapHOH IJIMHBI HaJICTPONKH

K JIUINHE CyJIHa;
m — ko3¢ PuIHEeHT CelJIOBaTOCTH;
pn—Bb;qe'r Ha HaJCTpOiiKy, rie p=f(A) u n=
=f(L).

Cnenyer otMeTHTb, uTO QopmyJaa (1) He yuuThiBaeT
pasHHIy MeXAy HeHCTBHTEJbHON MJUHOA HaJCTPOMKH
U pacCyeTHOH, a TaKXe NONPABKY K BbICOTE HaJBOJHOTO
Gopra cynoB AauHoil MeHee 100 M, HMeIOUIHX 3aKphl-
Thle HaJICTPOHKU MPOTSI2KEHHOCTBIO He Gonee 359 miam-
Hbl cyAHa. O6Ge nonpaBKM He3HAYUTEJbHHl MO BeJIH-
yuHe.

Pa3obreM dopmyay (1) Ha mBe yacTu:

_ a+068 IAY

7) (5 + 10) (1—m)—pn. (3)

HomorpaMmbl s BHUMcJeHUsi nonpaBku Fy (tou-
F
'Fl) no ¢opMyJie (2) nocTpoeHsl AJs

, IpH

F,=125 (0,75 —

Hee, OTHOIIEHHUS

2 Cynoctpoenue Ne 4, 1971 .
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MHCCHOMY BapHaHTYy, He COBNaJalollleMy, KaK IpaBuio,
HH C OJIHUM M3 pacyeTHbIX (6a30BHIX).

Ha pacuer meBaATH 6a30BhHIX BapUaHTOB HaJHMBHOTO
CyJllHa H IOCTPOeHHe COBMelleHHOro rpaduka npu Ha-
JUYUHM KOMILJIEKTa HoMorpamm Tpebyercsi He OoJiee
50 yes.-u. [loaroroBka 3ajaHus JJisl BHIIOJHEHHSI COOT-
BETCTBYIOILMX pacueToB- Ha IDBM Ttpebyer 3aTpathl
3HayuTeJbHO 6osibLiero BpeMeHH. He mojgexxuTt, ogHa-
KO, COMHEHHIO orpoMHasi mojib3a DBM npu BoinoJHe-
HHHM pacueToB, HaNpHMep, YIOMSIHYTHIX B HauaJie 3TOii
ctatbu. Pa3yMHOe coueraHHe HomorpammM u IOBM —
JelICTBeHHHIH TYyTh Hay4yHO#l opraHM3alMH TpyAa pac-
YEeTYHKOB.

cynoB Tina A u B (puc. 1 u 2). Homorpammul s
BbluKCJIeHus nonpasku Fp no ¢opMysie (3) MoCTpoeHH
nys cynoB tuna A (puc. 3), Tuna B ¢ 6akoM Ge3 pas-
JleJIbHO# cpeliHell HaJICTPOHKH (pucC. 4) H JJs JieCOBO-
3oB (puc. 5). Ilpu aToM npexnosiarajoch, 4To JJs Cy-
JoB THna B pacuetHas mgyuHa 6aka menee 0,4L u Go-
Jgee 0,07L.

Jlns onpedesieHusi BHICOTH HaJBOAHOro Gopra He-
ob6xoJiuMo 3HaTh Beauuunu L, H, §, [, u m.

KoadduuueHt celnoBaTocT

1
= 3 (mK + Qmu)a (4)
Fi
# 1026
Lm +-025
260—
10,24
— 120 I\
- / 3) “
— 130 o
220 / T4
— 140 L2120M
20071 150 ™
180—= 148 . 1920
60—
<1919
-l X
w>
= 3912
70— T o L0 5
080 4417
80—
070 Y015
] <1
90 L<120mM Y g5
100 — +on
110— 1o
4412
120—
L
F
Puc. 1. Homorpamma AaJis onpefiesieHHsi OTHOIUEHHS g A cy-

AOB THNA A.



10 Cynoctpoerue Ne 4

rae my ¥ m,— Ko3buUUeHTEH KOPMOBOH M HOCOBO

7 ceanoBaroctd. OHu mpefictaBasiior co6oil  COOTHO-
LIeHUS:
120 L LM 1028
Cu+ ACy
N ] my, = s (5)
N L 1-q27 Cex
D N
130~ 360 ~ 2=, J-azf my, = Cut G (6)
~ Cen
— 340 N ~ 430
L Y —ar0% 1% rme C, u C,—ecTb cyMMbl npouM3BeleHHil OpAMHAT
~ o0 HNeiCTBUTENIbHOH CelIOBATOCTH B KOPMOBO# H HOCOBOWH
150—— 300 L2120m T4 vacrax cynmua.
N Ecan oGe BeTBH censioBaTocTH 0Gpa30BaHH MO
160—— 280 \\ 142 5 _ 2x \2
~ napabose y = y,{—) , TO
170——269 N\y-422
180——2%0 8
200220 4 gz Cv= 3 Yo (7)
——1 ———————
020 8
60— L C,= 3 Yus (8)
H +-019
70 S 090 rme yx H y,— OPAMHATHI CEIJIOBATOCTH Ha KOPMOBOM
L<i20m a0y ‘m & 10 u HOCOBOM mepmneHIUKYJsIpax, MM.
20— ' ) [lonpaBku Ha BbICOTY HAACTPOHKH GOJbIIYIO, YeM
67 1477 craHAapTHas, onpejessieM H3 BbIpaXKeHHH
90— Lo _ Szlollo.
816 AC, = 3050 (9)
AC, = 3.0.5L° (10)
110 4o
Ti€ 2, H Zg— Pa3HOCTH MeXJy JeHCTBHTEJIbHOH Bbl-
120 4% COTOH HaJCTPOHKH B KOHIlE CEJJIOBa-

TOCTH (Ha NepNeHIUKYJsApe) H CTaH-

p H Fy JapTHON BBLICOTOH HAJCTPOHKH JJst
nc. 2. Homorpamma pas onpepenenus oTHOWIEHHS 77 Aa cy- 10Ta H 6aka:
noB THma B. l, n lg—cpelusst JJuHa 3aKPHITHIX HAACTPOEK
lota u 6aka.
Puc. 3. Homorpamma nng onpe- Faymrm
Puc. 4. Homorpamma pas onpeaenenns | _
enchus "0"3:::';‘1: 2 And Cy/oB Fy,tm nonpaskH F, aas cynos tuna B ¢ 6akom 1000
) 6e3 pa3nennHOH cpejiHel HaJCTPOMKH.
- 900 " De3 pasn pei TP - — 00
=800 - 8§00
- —700 —— 700
m
—=~500 ~— 500
m
0 — =500 0- - - 3500
0.1~ 91
g2 o400 g2- - — 400
g3 93
0,4~ —=J00 g4~ — =300
06 — =200 06+ = =200
074 07 A
08- ——100 0,8 L *—-ﬂm
43- 0..91
1,0 — 0 10 ~ 0
~ 100 — 100




IIpoeKTHpPOBaHME CYHAOR

CranpaptHass BbICOTa Hajactpoiiku he, =0,01L+4
+1,05 M, eciu 7TO<L<I120 M, u he =2,30 M, ecan
L> 125 m.

f},HH
- ~ 1000
Puc. 5. Homorpamma pas onpenenesus
nonpasku F; AANf J1eCOBO30B,
= =900
-~ 800
— - 700
m —~~600
0~ — =300
0,1
021 ~~ 400
03
0,4 — 300
05
06 — =200
0,7
08— — =100
0,9
10 — 0
—= 100

CrannapTHble CeJJIOBaTOCTH KOPMBI M HOCa CyJAHa
onpenensioTcsa no GopMysaam

Co = 25~ (L + 30), (1

Con= 22 (L + 30). (12)
IloncraBuB B dopmyny (4) Beipaxenus (5)—(12),
NOJY4YUM

2gle 4 210l
Y+ Yu+ 0,5Llo 2

25 (L 4 30) ’
Ecnn o6e BeTBH CelJIOBATOCTH OOpa30BaHbl NPSAMON
JHHHEH M MX HayaJio OTCTOMT He JaJiee !/3 oT cooTBert-

CTBYIOIIUX MNEPNEHAUKYJSPOB, TO BeJHYHHA MOXKET
6bITh BHIYHCIEHA 0 ¢opMyJie

Sr (LN, (L
3 8 [Yx( —21‘:()-'-)'“( oL )]+

m =

(13)

266 + 2i0li0
0,5L

H

% (L + 30)

> (14)

11

rae- L' n L' — npoTsi>keHHOCTH KOPMOBOH M HOCOBO#i

BeTBeH CeJJIOBATOCTH OT KOPMOBOTO M HOCOBOIO nep-
NEeHIHKYJISPOB.
[Ipu onpefeseHUH BeJIUYMH M, U M, CJlelyeT HMeTb

B BHJY, YTO €CJIH
!
3 ()’x + w0 )

0,5L
My = —gs 130 ~ "
a
2616
—3()'n+-0—’5r) ,
My = 5L F30) <

TO M, NPUHHUMAaeTCs paBHBIM efunuLe. Ecau xe m,>1,
TO MOTYT UMETb MeCTO TPH CJyuas:

a) npu my> 0,75 m, Moxer ObiTb GoJiblle ellH-
HHIIBL;

6) npu m,-< 0,0 m, He MoxeT ObiTb GOJibllle €JIH-
HUIIbL;

B) npu 0,0 <Cmy << 0,75 Gepercst npenopuuoHalb-
Hasl IonpaBKa Ha H30BITOK CEAJIOBATOCTH B HOCY.

B ciaydyae OTCYTCTBHSI BO3MOXKHOCTH OINpPelesUTDb
K03ddHUHeHT celyoBatocTH 1o ¢opmyaam (13) u
(14) MoxHO pekoMeHJOBaThb GoJjiee NPOCTyIO POpPMyy

~ . Y+ Yu
m= (0,8 =+ l,O)m‘),

rie MeHbllee 3HaueHHe Koadoduuuenta 0,8 Oepercss B
ciyyae HeGOJbLIOH TNPOTAKEHHOCTH CeJlJIOBAaTOCTH,
a BbicoTa 6aKa M 10Ta paBHa CTaHZapTHOH BHICOTE Hal-
CTPOEK.

[Ipn oTCyTCTBHH KPHBBIX 3JIeMeHTOB Te€OPEeTHYECKO-
ro yepTexka JJisi onpefeleHHss Koadoduuuenra oGei
NOJIHOTH 6 pEeKOMEHJyeTcCsl Cyefylollee BhIpaXKeHHe:

8?:50,97%0'+‘€L(X3,

rae 6o — kKo3¢pdunueHT oO1eii MOJHOTH IO rpy30BYIO
BaTepPJIHHUIO, KOTOPHIM OOBIYHO 3afaloTCsi B HauaJe
IIpOEKTHPOBaHHUSI.

OnpenennuB Bce HeOOXOAUMble BeJIHUHHBI, IO HOMO-

F
rpaMMaM HaxOIMM OTHOUIEHHE —y

H nonpaBky Fo.
[locsie atoro ompelensieM BHICOTY HaaBojHOro 6opTa
no ¢opmyJe

1:=='§}Hf{_FAFé.
TounocTh onpefiesieHHsl BHICOTHI HaABOJAHOro 6opra

no mpejljiaraeMbiM HOMOTPaMMaM BIOJIHe JIOCTAaTOYH3
JIJIs MpeIBapHTENbHOrO pacyera.

NMOMNPABKA

B xypuane «Cynocrpoenue» Ne 1 3a 1971 r. na crp. 14 B cratee H. B. BapaGanosa u B. B. HoBuxkoBa «OcoGennoctH pac-
npefesieHHss HanpsiKeHufi BGJM3M JIAaUNOPTOB M JAPYrHX BHIPE30B B KOpmyce CYyAHa» B NATOH CTPOKE CBEPXy JIEBOH KOJIOHKH

BMeCTO .—1—7' cjenyer 4YHTaThb ..h—l--2—'. 3necy ke Ha puc. 4 nudprl Ha ocH abcuHCC JOJKHBI OBITh CMeUIEHH! Ha OIHO [eNeHHe

BJIEBO.

2*



ABTOMATH3ALUHA NPOEKTHPOBAHHS
TEOPETHYECKOI0 4HEPTEXXA

M. H, PEHHOB
YK 629.12.071.001.2-52

[Ipn npoekTHpPOBaHUHU Cy[HA C MOMOLIBIO 3JIEKTPOH-
HO-BHIUHCJIUTENBHOH MawuHe (DBM) mnpexne Bcero
HeoOXONMMO pelUNTb 3afauy CO3JaHHus MOBEPXHOCTH
KOoprnyca M 3allCH ee B namsiTb Mammuuel. Mcxonnoi
nHopManreli AJas 3TOH 3ajaud JOJKHBI CJYXHTb
OCHOBHble TPeOOBaHUSA K ITPOEKTY CYyAHa.

byleM cuutatb, YTO M3BECTHHI IJiaBHBIe pa3Mepe-
uua cynda L, B, T, H u ero xo3pduUHEHTH NOJHOTHI
0, o, p. Bocnosb3oBaBUIUCh OfHON H3 MPHOGJIHIKEHHHIX
dbopMyJd1 TeopuH NPOEKTHPOBAHNS CYIOB, MOXXHO nepeii-
TH OT K03()(QUIHEHTOB NOJHOTH CyJHa K Ko3dduuneH-
TaM MOJIHOTH €ro OKOHEeYHOCTel!.

BBuy ToOro, 4to reHepupoBaHHE TEOPETHYECKOTO
yepTexka MAaLIMHOH NPOU3BOAMTCA NyTeM MoCjaeHdoBa-
TeJbHbIX npUOJHKEeHUH, YKa3aHHBIH Mepexofl B KaxK-
JoM nocjefylolleM pacueTe yTOUHsieTCs. 3Has U3 mpe-
JAblayIllero pacyera abCUUCCHI LIEHTPOB TSIXKECTH MOJ-
BOJHHIX O0BEMOB X,y H Xy, @ TaKkKe aOCIHUCCH LEHTPOB
Taxect miomaned KBJI Xy, u Xz As HOCOBO# M KOp-

MOBOH OKOHEUHOCTeH, MOXXHO Ha OCHOBaHHH CHCTEM
ypaBHeHU

Xy 1 X8 =2X8 } '

X fully + X Oy = Qxfa }
8, + 8 =28

oy + = 20 1)

HaliT 3HaueHUust K03(duuueHTOB By, a4y, 8y, 0, B HOCY H

KOpMe, a 3aTeM peliaTb 3aflayy NPOEKTHPOBaHHUS CYyJO-
BOil MOBEPXHOCTH IJIsi KaXXJIO OKOHEUHOCTH OTHEJIbHO.
OtmeTHM, uTo B ypaBHeHusx (1) abcuucchl neHTpa Be-
JIUYUHBL X, U UeHTpa TsixkecTH mirowaxn KBJI x, 3a-

Jal0TCsl NPOEKTaHTOM IO CBOEMY yCMOTPEHHIO.

IIpuBenemM nBa cnocoba penieHHst 3aflayl CO3AaHUSA
NIOBEPXHOCTH Kopnyca cyAHa ¢ mnomombio DBM. Ilpu
3TOM K03G(}HUIHEHTh MOJHOTH JJISI NPOH3BOJIBHOM
OKOHeYHOCTH 0003HaYHM 0o H 0.

Mepsuiit cnoco6. XapakrepHble ocoGeHHOCTH ¢op-
MBI CyJIOBOH NOBEPXHOCTH HJIH JiloGble H3MEHEHHS TeX
HJIH MHBIX OOBOJIOB 3aJlalOTCSl B BHJE MJOCKHX KPHBHIX
B NpoH3BoJibHOM Macuitabe. IlepeunciuM rJaBHbie
KpHBbIe, Ha 6a3e KOTOphiXx (opMHpYyeTCs CyHoBas mo-
BEPXHOCTbD:

1) o6Boxg KBJI (K1);

2) o6Boj MuJeNb-UINAHTOyTa 10 BepXHel najy6nl
(K2);

3
(K3);

4) npoexkuun 60pTOBOJI JIMHHK BepXHel najyObl Ha
JuaMeTpaJibHyI0O U OCHOBHy10 myockoctu (K4, K5);

D) NpH HaJUYUH LHJIHHAPHYECKOH BCTaBKH NPOEK-
IIMH ee TPAHHUYHOH JIHHMM Ha JHaMeTPaJibHYIO MJIO-
ckoctb (K6);

6) nuaMerpajibHas JIHHHSA B npejesax AHHIA H
mteBHel (K7).

Macitab n3o6paxeHnss KaxIoi KpUBOH He HIpaeT
poax BBHAY TOTO, YTO B BHIUHCJIEHHSIX YYaCTBYIOT OTHO-
LIEHHs] TeKYUHX OpAHMHAT K HauObosblueilt. Ilpobiema

s’

o6BoJi 6ajiaHC-LIMAHIrOyTa IO BepXHeH maJjyGHl

Cynoctpoerue No 4

BBoZa B OBM uudopMamuu B Bule 3CKH30B pelaercs
NPOCTO NMpH HaJIMYMH 3KPaHHOH ammapaTtypel CO «CBe-
TOBBIM NEPOM», C MOMOLIBIO KOTOPOT'O 3CKH3 PHCYeTCH
npsAMO Ha 3KpaHe BBOAHOro ycrpo#icrBa. Ilpu orcyr-
CTBHHM 3KpPaHa B MallHHY BBOJSITCSI KOOPIAMHATHI H3-
OpaHHBIX TOYEK Ha KPHBBHIX.

Kaxapi n3 o6Bosios KN, 3a HCKJIIOUeHHEM AHaMe-
TPaJIbHOM JIMHHM, KOTOPasi COCTABJSIETCS] U3 OTPE3KOB
NPAMBIX H KPHBBHIX BTOPOTO NOPSAKa, HOJXKEH OLITh
annpoKCMMHMPOBaH aHaJaHTHUYECKOH GYyHKuUueH. YUHUTHI-
Basl, UYTO KopabeJibHble OOBOABI MPEACTaBJSIOT CO6OM
KPHUBble, HMEIOLHe NMOCTOSHHYI0O KPHBHU3HY HJIH KOHeu-
HOe YHCJIo TOYeK mepernba, nesnecoo6pa3Ho HCHOJAL3O-
BaTb /ISl aNNpOKCHMaIHH METOMbl, NpuBefleHHble B pa-
6orax [1, 2].

HanoMHuM cymHOCTbL 3THX MeToZOB. JJsis onpepe-
JICHHOCTH HamullleM ypaBHeHHe KpuBoi KI:

y() =+ | [([P, (002 (x — xp) (x —
0

0

B
— Xpo). .. dxdx + px+ -5 (2)
rae P,(x) — nonuHOM n-ro nopsjuka;
Xn,, Xm,...— abcuuccel Touek mnepernba (v Touek);

3HaK BIlepeJH JBYKPaTHOrO HHTErpasa
COOTBETCTBYET 3HaKy KpPHBU3HBI KPHBOJ.
Hasa oThickanns KoadodunuentoB nosunoma P, (x)
U KosbduuueHTa p cocraBiisieTCsl Heo6XOAHMOe KOJIH-
YeCTBO ypaBHEHHH, B KaXXJIOM H3 KOTOPHIX CpaBHHBa-
I0TCSI MOMEHTHI pPa3HbIX MOPAAKOB JJIsi aNNpPOKCHMHUPY-
ouei pynkuun (2), ¢ ogHOH CTOPOHLI, H aNNPOKCHMH-
pyemonn kpuboii KI—c gmpyroi. Ilocse pemenus cu-
cTeM YypaBHeHHH Kaxpgasi kpuBag KN Gymer uMeth
aHaJIJUTHYECKOe Tmpe/iCTaBJieHHe B BHIE IOJHHOMaA
(2n+2+4v) nopsanka

YN = QNapi24. 3)

ITH NONMMHOMBI BMeCTe C aHaJHUTHYECKHMH BhIpaxe-
HUSIMH JIJIS OTPE3KOB JHaMeTp aJibHOH JIMHHK 06pa3ylor
6a3oByi0 ceTky {QN} njis MHTEpNOJNALUMOHHON NOBEPX-
HOCTH, 110 KOTOPO# BBIYHCJISIOT OPAUHATY JI000HA TOUKH
CyJOBOH NOBEPXHOCTH.

Takum o6pasom, 6a3oBasa cetka {QN} ompenmensier
CYJIIOBYIO NOBEpPXHOCTb, ¢opMa KOTOPOH C KauyecTBeH-
HOH CTOPOHH BbIOpaHa CaMHM MPOEKTAHTOM H MOXET
OblTh MM H3MeHeHa npH HeoOxomumoctH. Ocrtaercs
YAOBJIETBOPUTh Pa3JIHYHBIM KOJHYECTBEHHBIM XapakKTe-
puctukaM. C 3TON LeNbl0 KaXIB CEeTOYHBIM IOJIH-
HoM QN yMHOXaeTcs Ha CBOfi mMpeoGpasyiOLIHi NOJH-
HOM RN, a ko3¢ ¢uuueHTH nOCTeJHEro onpeuessiioTcs
H3 COOTBETCTBYIOIUMX ypaBHeHHi. Hanpumep, miaa o6-
BofJa KBJI Heo6X0[uMO BHINOJHUTL CJEIYIOLIHE YCJIO-
BHSI:

L ;

L
2 [ Q1 (x) R1 (x) dx = - agLB;
0

Lo L 4)
d[Q1(x)R]1 (x) _
dx =1g 0.

e L
2

/

B nocnennem cooTHoueHun 6 — yros BXofa BaTepJiH-
HUH (BeJIMYMHA, CYLIeCTBEHHO BJIHAIOL(As HA XOJIOBbIe



IIpoekTHpOBaHME CY/OB

KauecTBa cyAHa). Eciu npennosnoxuts, yto RI(x) =
=1+4ryx+ry2x?, T0 1ByX ypaBHeHu#l (4) Oynet mocra-
TOYHO AJIs1 BbIUHCJIEHUS] HEH3BEeCTHHIX K03(QHLUHEHTOB
ryy u rj.

AnajornyHo npeoOpa3oBHIBAIOTCA U JpPYyrue Kpu-
Buie KN. B wuactHocTH, npeobpa3oBannem OaJiaHc-
HInaHroyTa JOCTUraercsi 3ajlaHHas mnosHota Oo. ITycThb
R3=1+4r3z. Torma, onpenesuB No JBYM CeTKaM
{QNN+3, Q3) u {QNny+3, 2Q3} opAUHATHI HEKOTOPOrO
ypcaa U36paHHBIX TOYEK CyHOBOH MOBEePXHOCTH, a 3a-
TE€M C NOMOIIbI0 YHCJIEHHOTO HHTErpHpOBaHHs, BHIYHC-
JIUB MOJIHOTHI O30 U 031, MOJYUHUM

830 + 831731 = 9y, (9)
OTKyJla HaXOAUTCA HEH3BeCTHBI KO3 HLHEHT r3).

Hrak, 6a3oBas cetka {QN - RN} npencrasaset co-
60f CyJIOBYI0O MOBEPXHOCTb, KOTOPYIO TpeboBaJsoCh mo-
ctpoutb. OHa MoXeT GBHITb 3amHcaHa B BujJe TaOJHIbI
KOOPAHHAT TOYEK Ha TeOPeTHYECKHX LUMAHTroyTax, 4YTo
MO3BOJIUT BHINOJNHUTL CcTaTHYecKHe pacueTol. Ecian xe
onpejiesINTh Ha OCHOBaHUH 6a30BOii CETKH KOOPJAUHATHI
ToYeK Ha 00BoJlax BHIOpaHHBIX BaTepJIMHHUH, a 3aTeM
NPOM3BECTH MOJHHOMUHAJBLHYIO anmnpokcumanuio (2)
IJIsl TIOJIyYeHHs1 ypaBHeHUH 3TUX 00BOHOB, TO MOCJeEN-
HHe MoOryT OBITb MCNOJIb30BaHbl B pacyeTax AUHAaMHKH
CyZHa.

Bropoii cnoco6. AtoT cnocob6 TpebyeT MeHblle Ma-
IIHHHOT'O BpeMeHH, HO 3aTO U MeHee rHOOK, TaK Kak
JUISl pacnpejiesieHus1 00b€MOB MO BHICOTE CYJAHA UCIOJIb-
3yeTcsl HEKOTOPBHIH KJacC KPHBBHIX, annpOKCHMHPYIO-
ILMX CTPOEBBIE MO BaTepJIMHUSIM. TeM caMbIM HakKJajbl-
BalOTCSl omnpejiesieHHble orpaHHuYeHus Ha ¢opMy Cylo-
BOH NOBEpPXHOCTH.

Ilycte cTpoeBasi mo moJiHOTaM BaTEpJHHHI JaeTcsl
ypaBHenneM {3]:

s=als+ b™; 0> 0, (6)
npuyeM {— OTHOCUTEJbHAs aNIJIMKaTa.

Hns onpenenenusi koadhduuueHToB @ 1 b, a Takxe
nokasaTesiell cTeneHH kB U m Heo6XOJHMO moAoOpaThb
yeThipe ycjoBusi. Ilpexxsie Bcero yAoBJIETBOPHUM JBYM
OCHOBHbIM TpeOGOBaHHSM:

a(l)=a-+ b=ay l

1
ja(c)dc= ki1+m:1=80-! (7)
0

HOBbIE NMPABHIIA

N OCTOH4YHMBOCTH
MOPCKHX CY/[0B

YIK 621.431.74

Hosrie ITpasuna Peructpa CCCP no ocTofiYHBOCTH fIBJSIOTCS
yactoio «IIpaBua kAaccHOHKalMH M NOCTPOHKH MOPCKHX CYNOB»,
BLILIEUIHX B CBET B KOHIe mpouwioro roga (cM. «CynocTpoenne»,
1971, Ne 1). BaxHefimiuM OTJHUYHEM NPaBHJ 110 OCTONYHBOCTH
1971 r. siBasieTcA mepexojl K HOBOH METOAHKe ompeje/eHHs YCJOB-
HHIX PaCYETHHIX AaMIUVIHTYJ, KauKH H H3MEHEHHSI BeJHMYHMH pacuer-
HBIX AaBjeHuHii BeTpa. B oCHOBe 3TOro JIeXHT cjejyiollasi cxema
IIOBefieHHsl Cy[JHa B LITOPMOBLIX YCJAOBHSX IJaBanHsA. Cuutaercs,
YTO CYAHO, HE HMelllee XOJa, PacloNOKEHO JaroM K JByMep-
HbIM HeperyJsipHbiM BoJHaM. B MOMEHT ero Hak/OHEHHs B Ha-
BETPEHHYIO CTOPOHY Ha YroJ, COOTBETCTBYIOUIHH MakCHMaJbHOMH

13

Jra mnpocreiliasi CHCTeMa ypaBHEHHH JaeT BO3MOXK-
HOCTb BbIpa3uTb K03¢¢HUUEHTH a U b uepe3 mokasa-
TeJIH B U m,

Janee nyctb 3aflaH K03¢GHLHEHT NOJHOTH o Ba-
TepJIMHHH, PacnoJioXXeHHOH Ha BHicotre f, 1. e. mpH

.=+, a Takxke TOJIOKeHHe UEHTPA BeJHYHHB OKO-
HEYHOCTH Cco=—zTL°. 3Hasg 3TH BeJUYHHbI, COCTaBUM
$yHKUHIO .

g (k, m) = [alk + BL7 — o] +

+ [k'leQ +m_7_2"‘cc080]2- (8)

st Toro utoGbl HaliTH nokasarteau kB u m, HeoOXo-
AMMO o6paTuTb B HyJb GyHKuuio ¢(k, m) uim, no
KpaiiHeli Mepe, HCKOMble 3HaUeHHs MOKa3aTelledl R U m
LOJKHBI obeclieydBaTh MHHHMYM 3TOH (GQYHKIUHH.
OGLIuHbIH MeTOJ MPH pelleHHH NMOJOOHBIX 3ajay — 3TO
CnycK 10 TOMy MJIM HHOMY HampaBjeHuo. B uacrtHo-
CTH, 3JeCb yAo0OeH NOKOOPAMHATHBHIA CHYyCK, NpHYEM
NpH ABHKEHHUH MO OXHOH U3 KOOPAHHAT MOXKHO HCIOJIb-
30BaTh MeTOJ MOJIOBUHHOIO JieJIeHHSs.

HUrak, 3agmaBas BeJHUUHY oo, 0o, &y U e, MBI TIO-
JydyaeM ypaBHeHHe CTPOeBOi#l Il0 BaTepJIHHHSIM B HH-

Teppasie 0 < (<. AHanoru4Hoe ypaBHEeHHE MOXHO

noJyuuTh 1Js o6Boja Mupiedb-mmanroyra. B atom
cyuae 3afaBaeMbIMH BeJHUMHaMH OynyT: 1, B,bq MGy,

rae b, — oTHOCHTeJIbHAsI OpAMHATa MHJEJsl Ha YPOBHe
BII, a C&— OTHOCHTEJIbHAs alNJHKaTa LeHTPa TAXKECTH

naomanun mupeis. Vmes ypaBHenust o6Boma MHJIENb-
IINAaHroyTa U CTPOEBHIX IO BaTePJHHHSIM B OKOHEUHO-
CTSIX, HeTPyJAHO HaNTH OPJAMHATH BaTepJHHHH, eC]H
BOCIOJb30BaThCs JIIOOBIM OflHONapaMeTPHYECKHM ypaB-
HeHHeM 00BoJia BaTepJIHHHH.

JIMTEPATYPA

1. Peiinos M. H. u np. CynocrpoutesbHble pacuerbl Ha
3BM. J1, Usn-eo «CynoctpoeHue», 1964.

2. HaxumoBuu 3. M. IloaroroBka uHbOpManMH [
06pa6boTKH KPHBOJHHEHHBIX MOBEPXHOCTEH HAa CTaHKe C MporpaMm-
HHIM ynpaBiaenueM. M3n-Bo «3nanmne», 1966.

3. borycnasckuii A. H. Pacuer KpHBEIX 3JIeMEHTOB
TEOPETHYECKOrO YepTeka B HAYAJbHLIX CTaJAMAX MPOEKTHPOBAHHS.
Tpyau JIMUBT. Usn-Bo «Peunoit Tpancnopt», 1960.

3a 50 koJseGaHMi aMIUIMTyJe, Ha CYJAHO neHCTBYeT ILIKBaJ, CKO-
pPOCTb KOTOpOTO COOTBETCTBYET pacCueTHOMY JaBJIEHHIO BeTpa.
IKCnepvMEHTAJbHbE HCCJAEJIOBAHHA H PacyeThl, BLINOJHEHHHIE Ha
6a3e CNEKTPaJbHOrO MeTOfa CTAaTHCTHUECKOH TEOpHH KoJjeGaHwil,
MO3BOJIMJH pa3paGoTaTh M BKIIOYHTb B MpaBHJIa NPOCTYI0 M JO-
CTaTOYHO HANEXKHYIO CXEMy ONpefeNeHHs aMIUIMTYR Kauku. Pac-
yeTHasi ¢opMyJsia MMeeT BHJ

rune Xl— OﬂpeﬂeﬂﬂeTCﬂ no Ta6ﬂﬂue B 34aBUCHMOCTH OT OTHOIlle-
. B

HHSl IIHPHHBI CyJHa K OCajike 7 ;

X, — onpepensiercs no TaGaune B 3aBHCHMOCTH OT KO3gdu-
uuenta obmeit noauots Cg;
Y — onpepensiercss no tabauue B 3aBUCHMOCTH OT OTHOLIEHHS
Vh
B » rae hy — MeTanenTpuyeckas BbicOTa Ge3 yuyeTa
nonpasKH Ha BJHsHHEe CBOGOLHHIX MOBepXHOCTEH.
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CJlienyeT OTMETHTb, UYTO B 3apyGeXXHBIX HOpPMax OCTOHYHBOCTH
Cy[0B, OCHOBAHHHIX IVIaBHBIM 06pa3oM Ha 3MIHPHKO-CTATHCTHYE-
CKHX JAaHHBIX, MojgoGHasi cxeMa ¢u3UYeCcKOro yvyera BO3JIEHCTBHSA
BeTpa M BOJH ele He mnpuMeHsercsd. lcKiaioueHHe COCTaBASIOT
AINOHCKHE HOPMBI OCTOMYMBOCTH JJIsl NACCaXXUPCKHX CYHOB.

Jlpyroii BaxKHOH OCOGEHHOCTBIO HOBHIX TMpPaBHJ  SABJSETCS
BKJIOYeHHe B HUX TpeGOBaHHH, perJaMEHTHPYIOIHX OCTOHYHBOCTD
CyZ0B, Nepepo3silinX ceinyyue rpysbl. Kak m B uactu VI-3 mpa-
BiJ Kiaccubukauuu «IlepeBo3ka 3epHOBBIX M JAPYCHX ChIMYYHX
rpy3oB» u3ganusi 1968 r., TpeGoBanus k obecneuyenuio Gesomac-
HOCTH CYAOB, MEpPeBO3fIliUX 3€pPHOBLIE IPy3bl, OCHOBHIBAIOTCS HA
raase VI MexayHapoanoii KonBeHUHH 1960 r. OpHako Tenepb
NOJIOXKEHHSI 3TOfi TJaBHl pAaclpocTPaHEHbl M Ha ApPYyrHe CHIydYHe
rpy3bl, YAEJbLHO-NOTPY30UHHII O6BbeM KOTOPHIX () MpeBHIaeT
1 M3/1.

IIpoBepka BoINOJHEHHs1 TpeOoBaHHi KoHBeHHuH 1960 r. Kk Ha-
YaJbHOH MEeTalleHTPHYECKO#l BHICOTE NMPOH3BOJUTCA C y4yeTOM IMO-
NpaBKH Ha BO3MOXKHOE CMeEllleHHe rpy3a B NHTaTensix 6e3 mpo-
LOJBHHLIX TNCpe6OpOK:

3
0,152(7, ¢
ph 7

th =

rle by— mupuna nuTates, M;
Cf— IJINHA THTATeNs, M;

A — BoponamenieHne CypHa, T.

dta nonpaeka GbljJa BBeeHa B TekcT raaBd VI Mexayna-

ponnoii Kkousexuun 1960 r. mo npepJsoxenuio npepacraputens Ka-
Haabl. TpeGoBanusa riaBbl VI KOHBEHIHH BOLNIH B NMpaBHJa B BH-
Jie TIpHJIOXKeHHs 1, 06513aTeJbHOro JJIsi BLINIOHEHHS.
) B HOBHEe mpaBuia BOLLIA MNpeXHsAS OLEHKAa OCTOHYHBOCTH
cyaHa (Mo yriy KpeHa H AMarpaMMe CTaTHYecKOH OCTOHYHBOCTH)
npH NeHCTBHH HAa HEro YCJIOBHOTO KPEHSILEro MOMEHTa OT CMe-
menua rpysa. Ecin ocTofiuMBOCTE CcyaHa yZnoBjaetBopsier TpeGo-
BaHHAM MPaBWJ, TO NPH NEPEeBO3KE 3EPHOBOrO HJH LPYroro Chol-
Nyyero rpysa c YAeJbHO-NOrpy3oyHeIM 06BeMOM, MPEBHINAIOIUM
1 M3/t, paspemaiotcsi Jio0ble OTCTYIJIEHHSI OT TpeGOBaHHi rJja-
Bb VI koHBeHnuuu 1960 r. D10 mo3BoJisieT B BONpOCe Ha3HAYEHHS
KOHCTPYKTHBHBIX MEpOINPHATHII N0 OrPpaHHUYCHHIO CMELEHHs Chily-
yux rpy3oB nu¢¢PpepeHHHPOBAHHO NOJAXOJAHTb K CylaM C pasJHy-
HOH OCTOMYHBOCTHIO. KaK noka3ajM cpaBHHTEJbHbIE pacyeTH, npo-
BeJCHHBlE NO pAAY CYAOB, NpPHUHATAas OLEHKa OCTOHYHBOCTH JO-
BOJIbHO JKECTKasi, MOCKOJBbKY pa3pellaeT OTCTYIVIEHHSI OT KOHBEH-
IHHH TOJBKO IJS CyJOB C JOCTAaTOYHHIM 3amacoM OCTOHYMBOCTH.
Oco6eHHO BBLIMTPHIBAIOT NPH 3TOM cylAa C S-o6pasHofi puarpaM-
MOH, MMeIoLHe IpH MaJjoH HayaJbHOW MeTalleHTPHYECKOH BHICOTE
OosblIOi 3anac AHHAMHYECKOH OCTOMYHBOCTH. YKa3aHHAs OlEHKa
OCTOHYHBOCTH NPHMEHSIETCS1 KaK A OOBYHBIX CyJOB, NMPHCNOCO6-
JIEHHHIX MOJ| NEepPeBO3KYy CHIMYYHX Ipy30B, TaK H JJs cHelHaju-
3UPOBAHHBIX.

Jas cynoB, NepeBO3siIMX TPy3bl C YHAEJbHO-NOrPy30YHBIM
o6veMom p< 1,0 M3/T, Mepsl mo ymeHblleHHI0 3¢¢deKkTa OT cMme-
ILEeHHST Tpy3a ROJKHBl 6bITh corjacoBanbi ¢ Perucrpom CCCP.
Ilpy stoM Moxer ObITb NPHMEHEHAa YKa3aHHas Bhlllle OLEHKa
OCTORYMBOCTH CyAHA NO YIJy KpeHa H napaMeTpaM JAHAarpaMMbl
CTaTHYECKOHl OCTOMYMBOCTU (NpH OeACTBHH YCJOBHOrO KpeHsle-
ro MOMEHTa OT CMelLleHHsi 3epHa).

Kpome yka3aHHBIX H3MeHEHHil, B NpaBHJa BBeIEHbH HEKOTO-
prle JONOJHeHHs H yTouHeHus. B uactHocTH, npexgbsiBasiioTcsi 6o-
Jlee XKeCTKHe Tpe6OBaHHMSI K 3aKPBHITHAM MOMElIeHHH, 06beM KO-
TOPHIX YYHTLIBAETCA MpPH ONpejieJeHHd IUiey OCTOHYHBOCTH ¢op-
mbl. Takoe ymKecToueHHe BecbMa MLejecooGpa3Ho. OHO HauLIo
NOATBEPKJeHHEe B NIPAKTHKE CYNOCTPOEHHS H OTpaxeHOo B Mexny-
HapoJIHOH KOHBEHLUHH O rpy30BOoH Mapke 1966 r.

B cooTBeTCTBHH C peKoMeHpanued MexXIyBeJOMCTBEHHO!H KO-
MHCCHH IO OCTOAYMBOCTH CynoB HayuHo-TexHuueckoro coseta
Peructpa CCCP npaBusiamu paspeuieHO TNPOH3BOAUTHL MOACYET
NapyCHOCTH HECIJIOLIHLIX MNMOBEPXHOCTEH NPHOJHMKEHHBIM CIIOCO-
6oM. CymMMapHyl0o nJolafb NMapyCHOCTH CIVIOLIHBIX MOBEPXHOCTEH
cyenyeT NMPHHHMATL AJ1S1 MHHHMAJbHON OCagKH, COOTBETCTBYIOLLEH
BO3MOXKHOMY B SKCIUIyaTallHH CJYy4Yal0 MHUHHMAJbHON 3arpy3Ku
CyAHa, H HCNOJb30BaThb €e AJsi pacyeTa JAPYrHX BapHAHTOB Ha-
rpyskd. Takoil mpueM NpPUBOAMT K HeGOJBLIIHM OMHOKaM B 6e3-
onachyio ctopony. Kpome Toro, B mpaBmja BKJIOYeHO TpeGopa-
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HHE O MpeJCTaBJEHHH CBOAHBIX Ta6Jul] pe3yibTaTOB pacuera 3Jje-
MEHTOB IVIaBYYeCTH, HayaJbHOH OCTOHYHBOCTH M NPOBEPKH OCTOIi-
YHBOCTH, @ TaKXe YHHBEPCAJbHOH JHAarpaMMsl OCTOMYMBOCTH H
JuarpaMmbl MnpefeJbHbIX CTAaTHYECKHX MOMEHTOB. TpeGoBaHHsi K
dopMaM HHPOPMALHOHHBIX JOKYMEHTOB 06 OCTOMYMBOCTH CyjHA
JAJsi KanuTaHa JOMNOJHEHb YKa3aHHeM O HeOOXOQHMOCTH COCTaB-
JIEHUs] NJaHa 3arPy3KM CyHNOB, NepPeBO3SIHIHX 3€pHOBHIE M JAPYrHC
ChillyyHe rpys3bl.

Ilo pekoMengauusiM rpynnel 3kcneproB COB u MexayBe-
JOMCTBEHHOH KOMHCCHH MO OCTOHYMBOCTH HayuHo-TexHHYyecKoro
coeta Perucrpa CCCP cymecTBeHHO nepepaGoTaHBl MOJOXKEHHS,
OTHOCSIILIHECS] K IIPOBEAEHHIO OMbiTa KPeHOBaHHs cynaHa. OCHOB-
Hble H3MeHEHHs! CBOAATCA K CJeAYIOLEeMY:

a) MCKJIOYEHbl BCE YKa3aHHA 10 OpraHU3alluOHHBIM BOIIPO-
caM, He BxoasiniM B KoMneteHuuio Peructpa CCCP (Ha3naueHue
KOMHCCHH 10 KPEHOBAHHIO, €e COCTaB, QYHKUHH H T. 1.);

6) BKIIOYCHO HOBOE BaxKHOe TpeGOBaHHE, MO KOTOPOMY Cyl-
HO CEePHHHOH MOCTPOHKH, OTJHYAIOUIEeCs OT TOJOBHOrO 1O BOJO-
H3MeleHHio 6ojiee uem Ha 2%, H MO BO3BHIEHHIO LEHTPA TS-
XKecTH OoJiee 4yeM Ha 4 €M, AOKHO CYHTATHCS TOJIOBHBIM CYZHOM
HOBOH CepHH; 3TO TPeOGOBaHHE CBS3aHO C BO3MOXHBIMH OTKJOHe-
HHSIMH B XapaKTePHCTHKAaX OCTOHYHBOCTH CYAOB, CTPOSILMXCS
KPYIIHBIMH CEpHSIMHM, H MpeXJe BCero KacaeTcs CepHIlHBIX CYJHOB,
NOJBEPralolMXCcsl KOHCTPYKTHBHBIM NepefeiKaM;

B) BBEICHO NOJIOXKEHHe, paspellajoliee He KPEeHOBATh KPYNHO-
TOHHAXKHbIE TaHKepbi, PylOBO3L H ApPYrHe CyAa, KOTOPHIE, corJiac-
HO pacuyeTaM, MMEIOT 3aBEIOMO BLICOKHE XapaKTEPHCTHKH OCTOfi-
YHBOCTH.

B HOBHIX npaBuaax jpas cynoB Beeexa IV kaTeropus, K Ko-
TOpOfi OTHECEHBl CyJla C PafiOHOM NJaBaHus, Gojiee Y3KHM, ueM
y cynoB Ill kareropum.

Ckaukoo6pa3Hoe H3MEHEHHE BENHMYMHH J[JONYCKAaEMOro Ma-
KcuMasibHoro mueva (0,25 M nmpu manse cyana L << 100 M u 0,20 M
npy L>100 M) sameHeHO MJAaBHLIM B JAHana3oHe JJIHH CyJHa OT
80 no 105 m.

Tpe6oBanuss K OCTOMYHBOCTH B CBfI3H C BO3MOXHOCTBIO 06-
JeJileHeHHs1 nany0 H HaJCTPOEK MPHBEAEHHl B COOTBETCTBHE C KOH-
BeHIHEH O rpy3oBodl Mapke 1966 r. B wacTH rpaHul 3HUMHHX ce-
30HHBIX 30H.

Pasjen npasui, comepxawuii HONOJHUTENbHbIE TPEGOBAHHS
K OCTOMYHBOCTH CYyNOB, OTJHYACTCA OT aHAJOrHYHOIO pasjiena
HOPM 1967 r. OTCyTCTBHEM KpHTePHS 1O KpPEHy Ha yCTaHOBHB-
weiics UUpKyasuud. IlpakTuka nokaswiBaer, uTO 3TOT KpHTEpHi
BBLIIEPIKHBAETCA IpH BHINOJHEHHH TpeGOBaHHH K OCTOHYHBOCTH
NPH CyMMapHOM KpeHe OT CKOIUVICHHSI NacCa)XUPOB H OT LMPKY-
JISILHH,

BBeneHb! yTOYHeHHS B pacyeT OCTOMYMBOCTH CyAOB IJf Te-
PeBO3KH JIECHBIX TIPY30B, NpefHa3HAYEHHBIX JJS1 3IKCIUIyaTalHH
B paioHaX, B KOTOPHIX HET OMNacHOCTH o6aenenenusi. Pacyer
OCTOAYHBOCTH TaKHX CYJOB JOJNKEH NPOM3BOAHTBCS C Y4YETOM
BO3MOXXHOI'O YBEJIHUEHHS Beca Najny6HOro JIECHOro rpys3a BCJel-
CTBHE €ro HaMoKaHHs. IIpH OTCYTCTBHH HAJEXHHIX JAHHHIX O CTe-
NeHH HaMOKaHMsl JPEeBECHHbI YBEJHYEHHe Beca NajybHoro rpysa
3@ CYeT 3TOTr0 PEKOMEHAYeTCsl NPHHUMATb PAaBHLIM 7%.

[IpoekT HOBHIX NpaBHJA NO OCTORYHBOCTH pa3pabaThiBaJICA
B CEKTOpe MOpexoAHelX Kayecrs cymos LIHUHM®a nox pyko-
BOACTBOM npo¢. mokt. TexH. Hayk C. H. Bnarosemenckoro ©
HOOKT. TeXH. Hayk B. B. Jlyroeckoro, pmeranbho o6cyxnadncs
B uHcneknuax Peructpa CCCP u anannauposancs OTHK crpan —
yuacthul, CIB. 3xcneptsi OTHK u unensl paGoueii rpynnbl 1o
BOMpPOCaM OCTOMYHBOCTH Mopckux cymos npH HTC Peructpa
BHECJH B NpaBHJia pAX BaXHLIX nonoJHeHHii. Hosnle Kputepuu
OCTOHYHBOCTH TNOJABEPIVIHCh TINATENbHOA npopaGoTKe B TOJIOB-
HBIX HHCTHTYTaX H NPOEKTHHIX OpPraHH3alHsIX MHHHCTEPCTB MOp-
CKOro (JIoTa, CYNOCTPOHTENbHOA TIPOMBILIJIEHHOCTH H PHIGHOTO
X03sa#CTRA.

IIpaBuia Mo oCTORYHBOCTH MOPCKHX CYyNOB NpPOAOJIKAIOT Pas-
BHBaTbCSl H COBEpIIEHCTBOBaThcA. Bce u3MeHeHHst H peKoMeHJa-
IIHH BBOJAATCS B JEHCTBHe IHPKYJAADHHIMH NHcbMaMH Perncrpa
CCCP wu, KpoMe TOro, HaxoASIT OTpPaXKeHHe B exXeropHnx bBios-
Jetensix Peructpa CCCP.

3. A. llreiinrapt, . . dfinensman



OUCTAHLUHOHHOE YNPABJEHUE
AAKOPHBIM YCTPOHCTBOM

b. A. BYTAEHKO, B. II. KOJITBIrO
YIOK 629.12.015-519

YcoBepuieHCTBOBaHHe SIKOPHEIX YCTPOHCTB HeNoO-
CPEACTBEHHO CBSI3aHO C yJyullleHHeM KOHCTPYKIMH, IO-
BhIIIEHHEM HaJle2KHOCTH U JIOJTOBEYHOCTH SIKOPHBIX Me-
XaHM3MOB, BHeJIpeHHEeM AMCTaHIMOHHOTO yNPaBJIeHHs H
aBTOMaTH3auUMH SIKOPHBIX onepanuii. IlepBbie paspa-
OOTKH B OTEUECTBEHHOM CYHOCTPOEHHH, CBSI3aHHBIE C
Co3JlaHHeM JHCTAaHUHOHHOIO YNpaBJieHHsI SIKOPHBIMH
onepauusiMi, otHocsTcs K 1995 r. K Hacrosimemy Bpe-
MEeHH B Hallled CTpaHe y»Xe€ HAKOIIeH JOCTaTOYHBIH
ONBIT 3KCIJIyaTallMi CHCTEM AMCTaHIMOHHOrO YIIpaBJe-
Husl oTHaved sikopeil. Hampumep, mnuresbHoe Bpems
nojoOHasi cuCTeMa NPHUMEHSIeTCST Ha TeJIOXOAax THIa
«Boaro-lon» n «XXIII cne3ng KIICC» (skopHas uenb
Kaysubpom 46 MM, macca sikops 1750 kr), rie ¢ ee mo-
MOIUbIO BBHINOJIHAETCS OTAAaua CTONopa KpeIUIeHHS SKO-
Ps MO-TIOXOAHOMY M OTZauya TOPMO3a IeNMHOfi 3Be3x0u-
KH (NPH YCJIOBHH, YTO OHa NpeJBapUTeJ]bHO OTCOEIH-
HeHa OT npuBofia). JluuHa BHITpaBJIeHHOH LeNH olpe-
AeJISIeTCsl CUETYHKOM, penuTep KOTOPOro yCTaHOBJIEH B
MOCTYy AMCTaHUHOHHOIO ynpaBJieHHSl SIKOPHBIM YCTPO#i-
CTBOM. ¥YTipaBJieHHe onepauueil BHOHPaHHUs KOPs OCY-
ILECTBJAAETCSI C MeCTHOro MNOCTa, PacloJioxKeHHOro
BOJIN3H IKOPHOTO MeXxaHu3Ma. SIKopHoe yCTpOHCTBO Ta-
KOro THIIa YCTaHOBJIEHO Ha MOPCKOM CYXOI'pPYy3HOM CYA-
He «[IaTuaecsiTuNeTe KOMCOMOMNa» (AKOPHAS Ienb Ka-
nubpoM 57 MM, Macca sikopst 4000 xr). OnelT npuMeHe-
HHSl SIKOPHBIX YCTPOHCTB C AMCTaHUMOHHBIM YIIpaBJie-
HHEM TI0Ka3aJl, YTO OHH HaJexxXHbl B pa6oTe H yXOGHHI
B 3KCITyaTaluH. buljlo pu3HaHo uesiecoo6pasHbIM Ha
CyAax peuHoro ¢JioTa OrpaHHYHUTBHCS NMOKA TOJBKO JH-
CTaHUHOHHBIM YyNpaBJieHHeM OTHauel SKOPSl.

TpeGoBanusi K SIKOPHBIM omnepauusiM, KOTOpHeE Ha
MOPCKHX CyJiax 11eJ1eCO06pa3HO BHINOJHATh € MIOMOLIBIO
JAMCTaHUMOHHOTO YNpaBJIeHHs, ellle YeTKO He ompeje-
JieHbl. [TostoMy Bonpoc o HEOGXOAUMOCTH AUCTAHIMOH-
HOro ynpaBJjieHHsl SIKOPDHbIM YCTPOHCTBOM peIIaeTcsl B
KaXKJIOM OTJEJIbHOM CJlyuae C y4eTOM KOHKpPETHBIX yC-
JioBu# 3Kcnaryatauuu. [IpuMeHeHne cuctem AucCTaHIMU-
OHHOTrO YMpaBJIeHHsl OTJauell AKOPST MOXKHO CYMTATh
JIHIIb NMEPBbIM LIaroM Ha MyTH aBTOMaTH3alluH najy6-
HBIX paboT Ha cygmax. OGecrmeueHHe AMCTaHUHMOHHOTO
yNpaBJIeHHs] IKOPHLIMH ONepalisiMH TIPH NMOCTaHOBKe U
CheMKe CyJlHa C sIKOpsi obJieryaer yCJjaoBHs 3KCIJIyaTa-
LMY 1 NOBHILIAaeT 6e30MacHOCTb CyJHa INPH MaHeBPHPO-
BaHHA B CJIOXKHBIX HaBUTallMOHHBIX YCJOBHAX (B y3KoO-
CTSIX, MOPTaX U T. A.), NO3BOJSAS CyLOBOAUTENIO yIpaB-

(Y /10BbIE
YCTPORCTBA
i OBOPYAOBAHHE

JSATb HENOCPEeJCTBEHHO H3 XOJO0BOH PYOKH He TOJBKO
PyJieBbIM YCTPOACTBOM M [JIABHBHIM JIBUTaTesleM, HO H
SIKOPHBIM YCTPOHCTBOM,

OnwiT mokasag! uro Ge3 aBroMaTH3auHH HEKOTO-
PHIX omepauuii OCyIIeCTBUTb JHUCTAHIHOHHOE YylpaBbJie-
HHe SIKOPHBIM YCTPOHCTBOM 3aTpPYyJAHHTENbHO, HOO s
Ka)<JIoi onepauuy Ha nyJibTe Hy>KHA OTJeJibHas KHOII-
Ka WJIH PYKOSITKa (IJif ynpaBjieHHs! SIKOPHBIM yCTpOH-
CTBOM OJJHOro GopTa HeoOXOAMMO, 110 MHEHHIO aBTOPOB,
okoJi0 20 KHONOK MJIH PYKOSITOK). HacTuuHass aBTOMa-
TH3alusl (Mepek/loYyeHHEe CKOPOCTeH NpH BTATHBAHUH
SIKOPsi B KJIIO3, aBTOMaTHYeCKOe uYepeloOBaHHe ornepa-
IHA TIpH Ha)XaTHUH B pyOKe KHONKH «OTAAaTh SIKOPb»
H T. I.) NO3BOJIUT COKPAaTHTh UHMCJIO KHONOK H PYKOSi-
TOK B 2—2,5 pa3a, YyTo YNPOCTUT 0OCJHyKHUBaHHe IH-
CTAHIMOHHO YINPAaBJsieMOro SKOPHOIO YCTPOHCTBa H
YMEHBLIHUT BO3MOXHOCTb OIIMOKH NpU ynpaBJieHHH.

Boabmine pab6orhl B yKa3aHHOH 06J1aCTH TPOBOJATCS TaKiKe
B Jpyrux crpaHax. Ilepenie cBemeHmsi O 3apy6eKHHLIX KOHCTPYK-
HHAX CHCTEM NHCTAHIHOHHOTO YNPaBJEHHS SIKOPHBIM YCTPOHCTBOM
MOSIBHJNCHL B neyaTH B Hauajse 60-x romoB. HauGoJabiiuii uHTEpEC
NpeACTaBJSAIOT JOCTHXKEHHS SNOHCKHX crenuanucroB. ®upma Ky-
pycuma JIok, HanpuMmep, pa3paboTajia JHCTAHIIHOHHO YrpabJise-
Moe SIKOPpHOE YCTPOHCTBO C THAPONPHBOAOM JJIST aBTOMaTH3HPO-
BaHHOro TaHKepa «Kynmo-mapys. UacTHuHasi aBTOMaTH3auMs orfe-
panuii NpHMEHEHa B SIKOPHOM YCTPOHCTBe cyiaHa «MuccHcHIH-
Mapy», NpH 3TOM OpalIMHIEM MOXKET YIPaBJSATL OJHH OlepaTop
C MepeHOCHOro myJbTa ynpassneHus. HaunmHaer BHenpsATbCs Tene-
BH3HOHHOE HaG6JIIO[EHHe 3a LEeNbl0 H sKopeM npH BhiGHpaHuu. Ha
Cylax fINOHCKOA nocTpoiiku <«®Pyro-mapy Ne 5» u «Muccucunu-
Mapy» JJIS 3TOrO HCIIOJIb30BaHa CHCTEMa TeJEBH3HOHHOro o63opa
€ KaMepo#, KoTopasi MOXeT OLITb YCTaHOBJIEHA Ha (OK-MauTe HJIH
B HOCOBOH 4aCTH CyjaHa 3a 6optoM. IIpuMeHeHHe AMCTaHLHOHHO-
ro ynpasJieHusi GpauinujeM (LInNuHIeM) — ero NpHBOXOM, MydToH
H TOPMO30OM 3BE3JJOYKH — B COYETAHHH C YCTAHOBKOH penuTepa
CYCTUHKA J[JIHHBl BHITPABJICHHOH SIKOPHOH LeNH, a TaKxe ynpas-
JEHHS ManyOHLIMH CTONOPAMH LeNH TMO3BOJAET YNPaBJIATb U3
pyOKH He TOJBKO OTHAaueil, HO H noabeMoM sKops. Haauuue Te-
JIEBH3HOHHOrO Hab6JIIofjeHHs 3a JBHXKCHHEGM LeNH H SIKOpA mo-
3BOJISIET CYHI{ECTBEHHO YNPOCTHTh H 06€30MacHTh SIKOpPHBIE Ofle-
panHH NMpH BHIGHpAHUH SIKOpeil.

H3BectHn paboThl aHrauiickoit ¢pupmnl Knapk Ysnman no co-
30aHHI0 6palinujsi ¢ AHCTAHIHOHHLIM YINpaBJjeHHeM SIKOPHLIMH
onepanMsMH ¢ MOCTHKa. B AHrinu 3anaTeHTOBaHO SIKOpHOE YCT-
pPOACTBO, B KOTOpPOM IPHMEHEHBHl PaJHOAKTHBHBIE H30TOMNBl MJIS
oTcyeTa [JJIHHBI BHITPABJIE€HHOH SIKODHOH LENMH H YaCTHYHOH aBTO-
MAaTH3alHH SKOPHBLIX onepaiuii.

B CIIA dupmoit Xafiy npHMeHEHO AHCTAHIHOHHOE YrpaB-
JeHHe TOPMO30M HeNHOH 3Be3J0YKH Opammnuias 6apxku <«Map-
Ta B». Ilockoapky 6ap:ka He HMeeT 3KHNaka, ynpaBJeHHE TOp-
MO30M OCYILUECTBJsieTcss No paguo c Gykcupa. Papnocxembl pas
ynpaBjieHusl oTjauved sfikopss pa3paboTaHnl Takxe ¢upmonn Ap-
Cu-3i1 (CLIA).

IIpuBeneHHble NpUMEpPH CBHIETENBLCTBYIOT O COBpPC-
MEHHOH TeHJIeHUHH CO3JaHHUS SAKOPHLIX YCTPOHCTB C JIH-
CTaHUHOHHHIM yInpaBJjieHHeM H3 XOJ0BOH pPYOKH Kak
NpH oTJlaye, TaK U NPH BLIOUpaHUU STKOPSI.

' Npa6bkuu E. T, XmMeanes JI. . ApromaTusuposan-
Hoe siIKopHoe ycrpoicTBo. «Cynoctpoenune», 1969, Ne 1.
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PaccMmorpum 6Godiee noapo6HO, B KaKHe MeXaHH3MbI
M y3Jibl HeOOXOANMO BHECTH U3MeHeHHs B CBSI3H C Iiepe-
XOIOM Ha JHCTAHIMOHHOe YIpaBJieHHe.

B cocraBe ssKopHOro ycTpoificTBa ¢ AHUCTAHUHOHHBIM
yrnpaBJieHHeM JOJIKHBI OBITh ClleAYyIONIHe 3JIeMEHTHI:

1. SIkopHBIi MexaHu3m (OpalUNWJb HJIH LINHJB),
B KOTOPHIH BXOAAT:

a) JIEeHTOYHBlH TOPMO3 LieNHOH 3Be3JLOYKH C JUCTaH-
IIMOHHBIM ynpaBJieHHeM, CHa6XeHHbII aBTOMAaTHYECKHM
NOATOPMAaXXHUBAIOILUM YCTPOHCTBOM JJIi OrpaHHYEHHs
CKOPOCTH BBHITPaBJIMBaHHs LleNd NpH CBOOOAHOI OoTHaue
SKOPS;

6) aBTOMaTHuYeCKH JMAeHACTBYIOUIHH OrpaHUUUTEJb
YCUJIHUSA NpPHKHUMA AKOPSA K KJI03y (IpH HeOOXOAHUMO-
CTH);

B) MydTa BKJIIOUEHHS eNHOH 3Be3J0OYKH C JHUCTall-
LHOHHBIM YIIP aBJIEHHEM;

r) YCTPOACTBO AMCTaHIHOHHOrO MyCKa M OCTaHOBKHU
JBuratens Opamnuis (LWnuis).

2. Cronop 1/ KpemJieHHs SIKOpPsl MO-TIOXORAHOMY C
JUCTAaHIMOHHBIM ynpaBjieHHeM (eCJii B KayeCTBe TaKoO-
ro CTolopa He HCNOJIb3yeTCs TOPMO3 IeNMHOH 3Be3-
JIOUKH).

3. MexaHu3M 3aKpHITHSI — OTKPHITHS TNajJyOHOro
KJII032a C JUCTAaHLHUOHHBIM YyIpaBJieHHEM,

4. YcTpOHCTBO [/ KpeIUIeHHs: KOPEHHOro KOHIa
SIKOpHOH Lleny ¢ AUCTAHUMOHHHIM YyNpaBjieHHEM ee OT-
Jaden.

5. Cucrema ynpaBJieHHSI SIKOPHBIM YCTPOACTBOM
NpU MOCTAaHOBKE U CheMKe C SIKOpsl, ¢ HeOOXOIUMBIMU
3JleMeHTaM{d aBTOMATHKH U GJIOKHPOBKH.

6. CyeTuynk OJHHB SKOPHOH IleNH, BHITPABJIEHHOMN
3a 60pT, C JUCTAHIMOHHBIM PENHUTEPOM H YCTPOHCTBOM,
NMO3BOJISIOLINM 3apaHee 3ajJaTh IJIHHY IeNH, KOTOpas
NoJi:kHa ObITh BBITpaBJieHA NPH TIOCTAaHOBKE Ha SIKOPb
(3amarouiee yCTpOHCTBO); MOCJ]€e BBLITPaBJIHBAHHA LENH
3aJlaHHOH IJIMHBI JOJIXKHO OBITb oOecrneyeHO ee aBTO-
MaTuyeCKoe CTONOpeHue,

7. CucrteMa cHrHajiM3anuy, omnoBeliamooniass 0 cpa-
6aThIBaHHHM 3JIEMEHTOB SIKOPHOT'O YCTPOHCTBA.

B momosqHeHHe K yKa3aHHbIM 00s13aTeJIbHBIM 3JiC-
MeHTaM NpeJCTaBJAeTCs KeJaTeJbHbIM NPHMeHeHHe B
noJOo6HLIX SKOPHBIX YCTPOHCTBAX CHCTEMHBI T€JIeBH3HOH-
HOro HaOJIIofIeHHs1 3a LeNbl0 H SIKOpeM.

flkopHbie onepauuu, peKomMeHRyembie NMPH HaANHYHH
aBTOMaTH3HPOBAHHOIO YyNpaBJieHHA

YunTeIBasi CyuiecTByIOIIHe B MOPCKOH IPaKTHKE
CNoco6bl MOCTAHOBKH H ChEMKH CYHOB C SIKOPeH B pas-
JINYHBIX HaBHUTalHOHHBIX YCJOBHAX, HEOOXOAHMO BHI-
NOJIHAITb SIKOPHblEe ONepalnuyd NPH HaJUYHH SKOPHBIX
YCTPOHCTB €  JHCTAaHUHUOHHO-aBTOMAaTH3HPOBaHHBIM
ynpasJjieHHeM B CJelylolleM Nopsike.

[locTaHOBKa Ha SKOpb. DTa onepauus Tpe-
O6yeT BLINOJIHEHHS TMNOJATOTOBUTENbHBIX HEHCTBUH: OT-
KPBITHS NanyOHOro KJio3a; OTAauyl CTonopa KpenJieHHs
lleny NpH CTOsIHKe Ha siKope (ecsin TaKo# cTomop mnpe-
JyCMOTpeH); OTHauu CTomopa KpemJieHUsl SIKOpsl IIO-
NOXOJHOMY.

VKazaHHBIE OmepalUH MOFYT BBLINOJHATBCH € MNO-
MOILbIO JHCTaHIIHOHHOT'O ynpaBJjeHHs, Ju6o Mo 3anaH-
Hoit nporpamMe. Ilocne ycTaHOBKU Ha 3afaioniem ycT-
poiictBe (COJIOKHPOBAaHHOM CO CYETYHMKOM) HeoOXon4-
MOfi JIJIMHB BHITPABJHBAaHHA SIKOPHOH LeNH Mo KOMaH-
lle C NocTa ynpaJjeHHsl (HX MOXeT GbITh HECKOJIBKO)
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OCyLIeCTBJIsIETC JHCTAHLIMOHHO-aBTOMAaTH3HPOBaHHas
oTJlaya SIKOpSl.

B 3aBucuMOCTH OT yc/IOBHH SIKOPHOM CTOSIHKH TpaB-
JIeHHe SIKOPHOH LielM NPOMCXOJUT C NOMOIIbIO MPHBOJA
SIKODHOTO MeXaHH3Ma, JHO60 cBoGOIHON oTAauell TKOps
C aBTOMAaTHYeCKHM NOATOpMarKHUBaHMeM IENMHONA 3Be3-
JOUYKH JJIf1 OTPAHMYEHHsl CKOPOCTH TpaBJIEHHS IEIH.
IIpn sToM m0JKHO OBITH MPELYCMOTPEHO YCTPOHCTBO
JJIsi aBTOMaTHYeCKOro MOATOPMaUBaHUS 1lel B CJIy-
yae MNpEeBbIIIEeHHs JONMYCTAMOH CKOPOCTH CBOOOJHOIO
najeHus sikops.

Ilpu otjaue SIKOpSl ¢ NOMOIIBIO NMPHUBOJAHOIO JBHIa-
TeJIsI NPOUCXOAAT CJeAyIoUlye OmnepaliH: BKJIIOUYEHHE
My(}THl 3Be3JIOYKH, OTHaua TOPMO3a 3Be3JOUKH, BKJIIO-
YyeHde JIBUraTesdsi Ha TpaBJjieHHe C HOMHHAJBbHOH CKO-
pOCTbIO, OCTAHOBKA JBUraTessl 1o JOCTHXKEHUH 3ajlaH-
HOH JUIMHH BHTpPaBJICHHOH lienu, 3a)KaTHe TOPMO3a
3BE3JI0YKH, 3aXKaTHe CTOMOpa CTOSIHKM Ha sikope (eCJH
OH MPEeAyCMOTPeH), 3aKphITHE MajyGHOro KJio3a. Bce
nepeyncyeHHble onepanHty Jierko NMOAAaloTCsl aBTOMa-
TH3AlHH,

Onepaunn npu cBoGoxHOH OTHaue SIKOPSI MOTYT
ObITb JIErKO 3anporpaMMHpPOBaHbl H BHINOJIHATBCA aB-
TOMaTHYECKH.

Cbemka ¢ skKop4d. Ilpu cheMKe ¢ ssKops J0J-
XKHbl ObITb BLINOJIHEHBI Te Ke ONepaluH, YTO MPH TIO-
CTaHOBKe Ha SIKOPb C MOMOLIbIO MPHBOJHOIO JBHra-
TeJIsl IKOPHOTO MeXaHH3Ma, HO B OOpaTHOR MOCJeN0-
BaTeJbHOCTH. OTiinuneM 6y11eT OTCYTCTBHE HeOOXOIu-
MOCTH NMPOBOAUTDL MOJATOTOBHTEJbHBIE OnmepaiHu, KOTo-
poie MopcKkasi nmpakTHKa TpeOyeT OCylIeCTBJIATb 3apa-
Hee nepejl oTAauell sIKOps. DTH OoNePaLUH TOXe MOTYT
ObITE aBTOMAaTH3HPOBAHBI MOJHOCTbIO HJH YaCTHYHO B
3aBUCHMOCTH OT TeXHHYeCKUX TpeGOBaHHI K KOHKpeT-
noMy tuny cyiaHa. Ilpu atom cienyer uMeTb B BHALY,
YTO BCsiKasi aBToMaTH3aLus 06513aTeJIbHO JIOJKHA Tpe-
JycMaTpHBaTh BO3MOXKHOCTb B C/yyae HeOOXOAMMOCTH
npekpaileHus Job6oii onepauun B j1000if MOMeHT Bpe-
MeHH. PasyMmeercsi, aBToMaTH3alus onepaldd ChEMKH
CyllHa ¢ sIKopsi HauboJiee NMOJHO OTBeYaeT CBOEMYy Ha-
3HAaYeHHUIO NMPH HaJWYHMU TeJIeBUSHOHHOrO HabJsIOfeHHs
3a COCTOSIHHEM llelld K SIKOPS.

B aBapuiiHoii cuTyauun RoJKHa ObITh obecneyeHa
3KCTpeHHas CbeMKa C IKOpsl nyteM OBICTPOro BHITpPaB-
JHBaHus Bcell uenu 3a 6opr. Ilns sroro cayyas Hau-
6oJiee nesecoo6pa3Ho NpeLyCMOTPETh MOJIHYIO aBTOMa-
TH3alHIO ONepaLuu.

[IpuMeHeHHe CHCTEMBI MHCTAHIHOHHOTO MJIH JH-
CTaHIIMOHHO-aBTOMaTH3HPOBAHHOIO YNpaBJieHUsI SIKOP-
HbIMU ONepauUsIMU NPUBOAUT K ONpefie/leHHOMY YCJIO0XK-
HEHUI0O H YHOpOXKaHHIO siKopHoro yctpofictBa. Crou-
MOCTb KOMILJIEKCa MeXaHH3MOB H aNllapaToB ynpasJe-
HUSl SKOPHbIM YCTPOHCTBOM JJifl LieNeli MOBHIIIEHHOH
npoyHocTH Kanaubpom 57—62 MM mis ciayuasi npume-
HeHUs JMCTAHUUOHHOTO YyINpaBjleHHs OTJlauell sIKOpf
Bo3pacrtaetr B ~ 1,25 pa3a, a Ajs BapHaHTa ¢ aBTOMa-
TH3anued B ~ 1,4 pasa no cpaBHEHHIO C COOTBETCTBY-
IOLINM SIKOPHBIM YCTPOHCTBOM, HMEIOUIHM MeCTHOe pyu-
Hoe ynpaBbJsieHue. B TabJsnlle moKa3aHbl CpaBHUTEJIbHBIE
pacyeTHble JaHHbIE O Macce SIKOPHBLIX YCTPOHCTB C HH-
CTaHIHOHHO-aBTOMAaTH3HPOBAHHHIM H MECTHHIM pYyY-
HbIM ynpasJjieHueM. JlaHHbie CBHJETENbCTBYIOT, YTO
npuMeHeHHe JUCTAHLHOHHO-aBTOMATH3HPOBaHHOIO YII-
paBJieHHSsl IPaKTHUYECKH He OTpaXx<aeTcs Ha Macce sIKop-
HOTO yCTPOMCTBaA.
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XapakTepuCcTHKH MAcChl OOBIYHBLIX SKOPHbIX YCTPOHCTB M YCTPOHCTB € CHCTEMON AMCTAHLHOHHO-ABTOMATH3HPOBAHHOIO

ynpaBJieHHA
fIxopHoe yCTpPORCTBO C LemsMH kaauGpoM §7 — 62 Mm* Slxoproe yc’rpogg'rzo 43 ‘:“:‘“"M" KaJaHGpoM
Haumenosanue snemeHTOB SKOPHOrO 6e3 CHCTeMH ¢ cHCTEMOR C cHCTeMOH NHCTaH- C CHCTEMOf! JHCTAaH-
)’CTpOﬂCTBa JHCTARIIHOHHOTO IMCTAHIIHOHHOHN IITHOHHO-3aBTOMATHU3HPO- 6e3 cHCTeMbl AHCTaH- IHOHHO-aBTOMATH3HDO-
ynpapJeHus OTHaYH onpen BAHHOr0 ynpasBJieHHA ILHORHOrO ynpasJeHHs BAHHOrO ynpasnJeHHA
BCEeMH omnepauHAMH BCEMH OnepauusaMH
A** B A B A b A b A b
SIkopr Xoana 2 8 000 2 8 000 2 8 000 2 2 500 2 2 500
Lleny sikopHas:
0 57 mM; L=300 ™ 2 121000 2 121000 2 21 000 — — — —
I 40 mm; L=300 M — — — — — 2 9930 2 9930
Hlnunp AKOpHO-LIBAPTOBHHA 1 17700 1 117800 1 20180 2 3 500 2 3650
Cronop nJsi KpemJieHHsi ueNH INpH 2 270 2 270 2 1000 2 75 2 240
CTOSIHKE Ha SIKope
Cronop ais KpenJieHusi sikopsi Mo- 2 105 2 | 1800 2 1 800 2 33 2 420
NOXOJHOMY
Cronop ¢QpHKUHOHHLI BHHTOBOMH 2 595 | — — — — 2 189 — —
YeTpolcTBO A/ KpemJieHusi U OTAa- 2 196 2 196 2 285 2 - 57 2 83
UM KOPEHHOrO KOHIA SKOPHOHM LeNnH
YCTpoHCTBO 3aKpHITHA M OTKPHITHSA 2 70 2 70 2 180 2 38 2 66
Nnajy6Horo sIKOpPHOro KJi03a
l'unpocucremMa skopHoro ycrpoficta| — - | — 1 ~ 700 — — 1 ~ 330
DnexTpocucTeMa ynpaBieHust fIKOp-| — — 2 | ~180 2 ~ 410 — — 2 ~ 105
HbIM YCTPOHCTBOM
O6uiasi Macca SIKOpHOTO yCTpPOMCTBA — | 78170 | — |~80830] — ~ 86210 — 32650 — ~ 34 320

* Jlas uenedt sToro xaaubpa WNuUJH AKOPHO-LIBAPTOBHHE COEAHHEHHbIE,
%k A — KoJHYECTBO Ha ycTpolcTBO; B — Macca 1 eIHHMUM, Kr,

3akawueHHe. B coBpeMeHHOM CyIOCTPOEHHH
HaMeTWJIMCb JIBa HanpaBJieHHsl pa3BUTHS IKOPHBIX YCT-
POMCTB:

a) c
SIKOPS,;

6) ¢ AMCTaHUHOHHO-aBTOMaTH3UPOBAHHLIM YIIpaB-
JICHHEM SIKOPHBIMH omnepauusiMd (C pa3HoOi#l CTeNneHbIo

JUCTAHIIMOHHBIM  yNpaBJieHHEM  oOTjauei

Ob30P YXYPHAJIOB

HANSA, 1970, Ne 16. Bo BropoM KBapTaje mnpojoJKajoch
yBeJIHueHHe 3aKa30B Ha cyaa. 3akasaHo 3768 cymoB (65 MiiH. 6pT).
B ®PI Berynuau B cTpoii Ba peyHbX ra3oBo3a. Ha peunbix my-
™x I'IP nporskenHoctblo ~ 2500 KM 3kcmayaTtupylorcsi GyK-
CHPH-TOJIKAYM TpeX THNOB (AJMHOH 25 M, WIMpPHHOH 8 M, BHICO-
ToH Gopra ~ 2 M). Pupmoit Bpemep-Bynkanm paspaGoraHo ue-
Thipe BapHaHTa MpOeKTa KOHTeiHepOBO30B THna «CeMu»: NJHHOM
165 M, mupunoii 23 M, BeicOTOH 60pTa 13 M, rpy30l0LBEMHOCTHIO
13000—17 000 1. Pasjuune BapHaHTOB B HEOJMHAKOBOH MJaHM-
pOBKE TPIOMOB M KOMILJIeKTAalMH IPY30BbIX ycrpoiicTB. Ha kosnok-
BHyMe BO Pjenc6éypre B amnpese 1970 r. o6CyxKaajHCh BOMPOCHI
NOCTPOHKH M 3KCIJIyaTalWH CYAOBHIX JH3eJeil.

Ne 17, 1970. B nepBoM nosiyrofiny MHpOBO# TaHKepHH (0T
yBesqivuuiacs Ha 10 MaH. T neaseifita. KpynHefllIMMH HaJHBHBIMH
¢noramMu obnanalor: Jlubepus (39 maH. T genseiita), Besuko-
Gpuranna (21 man. ) u Hopserus (18 man. ). IlIBenckoii ¢up-
MoH Mekanucka Bepkcraz mnocTpoeH yHHBEpCaJIbHBI TCILIOXOJ
«Tpoab Popects genpefitom 29000 T, npesHasHaueHHBIR IJs Te-
PEBO3KH MacCOBBLIX IpPY30B, KOHTellHepoB M asToMalund. Ha Ho-
A6pbcKoil KOHepeHnHn cypocrpouteneft B Bepaune o6cyxaanuch
CJIEAYIOlHE BOMNPOCH:: pa3BUTHE MOILHbIX JH3eJbHBHIX W Ta3oTyp-

3  Cynocrpoenne Ne 4, 1971 r.

aBTOMaTH3allUH) NPHU NOCTAaHOBKE M CbeMKe CYHOB C
SIKOPA.

JlanpHefillee CcoBeplIEHCTBOBaHHE SIKOPHBIX YCT-
POHCTB JIOJMI2KHO MJTH MO NyTH HauboJiee NMOJHOro OXBa-
Ta aBTOMaTH3alMeli YNpaBJcHHSI BCEMH SKOPHBIMH
onepauusiMH, C BHeIPEHHEM TeJieBUJAEHUS AJs HalbJIio-
NeHHsl 3a JABHXKEHHEM LeNH H SKOPS.

OMHHBIX YCTAHOBOK [J51 CKOPOCTHBIX CYMOB; ONBIT SKCIUyaTalHH
I'TY ¢upmbl OauMmnyc; xomoBasi BUOpauusi Ha IPY3OBBIX CyHRax;
IpUMeHeHHE IIaCTMAacC B CYJAOCTPOEHHH H T. I

B 3aknmiouenne HOMcpa XKypHasla faH 0630p CyAOCTPOHTEIb-
HOH npombluLieHHocTH Hopseruwn.

Ne 18, 1970. B nayane XypHasa NpHBelleHa CTaTHCTHKA aBa-
puiiHocTH Ha Mope. B ®PI' B 1969 r. ocHOBHOI mpHYHHON aBa-
puii OHJIM CTOJIKHOBEHHSI CYHOB, COCTaBHMBLIHe 65% Bcex ciy-
yaeB. ABapuiiHOCTb 10 BPeMGHH CYTOK H B 3aBHCHMOCTH OT BHIH-
MOCTH HMeJia cjefylollee pacnpenenerue: 34% asapuit nmpouso-
uuio Houblo, a 24% — pgueM, 30% — B Tymawe u 129% — npwu
IJ10X0H BHUAHMOCTH.

Ha6monanocy panvHeilluee yBeduyeHHe 3aKa30B Ha CyAa,
B OCHOBHOM Ha TaHKephl fefiBediToM cBeimie 150000 T. Takux cy-
J10B — 238 ob6wum jgeasedtoM 57,3 MaH. T (uwonb, 1970 r.).

Berynuna B cTpoii efiCTBYIOIIHX aMepHKaHCKasi Bepdb KOp-
nopauun Jlutrron Unpacrpus. Ha Bepdu mpuMensiercs: HoBefillee
TeXHOJIOTHYeCKoe OGOpydOBaHHe U CBOeoOpa3Hasi TeXHOJIOTHSl MO-
CTPOHKH CYJOB.

Jlnst  nHXKeHep-MeXaHHKOB MNpPEACTABJsIeT HHTEpec HHGOp-
Mauusi 0 pasBHTHH JlerkHX cyaoBbix ['TY momHocthio or 1000
no 2500 s c. PaccMaTpuBawTCsl TEHAECHUHHM Pa3BHTHS CYHOBLIX
YCTAHOBOK BCeX THIIOB.



CYNOBAA XOJIOAHJIbHAA
PEOHOBAAl YCTAHOBKA

A. I. HOHOB, JI. H. KOBAJIEBA, A. b. IIOTOLKHH
YIOK 6..‘21.565:629.12

Ha pedpuxepaTopHbIX CyAax JJisl 3aMOpaXuBaHHS
¥ XpaHeHHsl PLIObI XOJIOf BhIpabaTHIBAeTCAA NMPH TeMIle-
paTypax KumeHusi xjafareHta Munyc 40—45°C, uto
JOCTUraeTcsi NPHMEHEeHHEM CJIOXKHBIX CXeM JIBYXCTy-
nenyatoro cxkatusi. OfHaKo B nocjejlHee BpeMsi HaMe-
THJIacb TEHJEeHUHSl NMOJIyueHHs TaKHX ¥XKe TeMrepartyp
B OJHOCTYINIEHYaTOM IMKJe C HCIOJb30BaHHEM pOTallu-
OHHBIX [1] B BUHTOBHIX KOMNIIPECCOPOB 3HAYHTENbHOMH XO-
Jofionpou3BoauTesbHocTH. IIpuMeHeHHe 3THX MalUMH
CBsI3aHO C HMCNoJib30BaHHeM OoJjiee 3¢ (PeKTHBHBIX XJal-
arenToB (manpumep, ¢ppeona ¢-22), nosbimaer OGes-
OMacHOCTb 3KCILIyaTaluM, CyLleCTBEHHO Yympoulaer
CXeMy XOJIOAUJIbHOH YCTaHOBKH, 4TO NO3BOJISIET COKpa-
THTh 3aHMMaeMylo mJomajib 1 o6beM, YMEHbUIUTL BeC
o6GopynoBaHus, JOCTHYb GoJiee MOJHOH aBTOMaTH3aLHH
H 00JieryuTh 00CyKHUBaHHE.

[TonTBep:kieHHEM CKa3aHHOMY MOXET CJYXKHTb XO-
JIOAMJIbHAS YCTAaHOBKa TPaHCHOPTHHIX PpedpHKepaTo-
poB THna «OctpoB Pyccknii» BOJIOH3MELIEHHEM
15000 T *. DT cyla npeAHa3HayeHbl AJIsT TPAHCNOPTH-
POBKH OXJIaxKJeHHOH M MOpPOXKeHOH PLIGONPOLYKUHH B
yeTHIpeX OXJaXKjaeMblx Tpiomax. Bropoe cyzaHno 3toro
tina «OctpoB IllokanbCcKOro» BCTYNMHJIO B CTPOH B
1969 r.

Otnenenne pedpuxkepaTOPHBIX MaIHH pacroJioxe-
HO B HaJICTpofike Ha ryiaBHOH naJjybe B cpelHel YacTH
cyAHa. PasMenieHue MeXaHH3MOB H OOGOpYyNOBaHHS B
pedpuKepaTopHOM OTHeseHAH (miomanabio 108 M2 npu
BbICOTe MoMelleHHss 4 M) noka3aHo Ha puc. l.

PacnoJiokense XOJOIMJbHBIX MAallUH B LEHTpe
OTHOCHTEJIbHO TNOTpeduTesneil xojona Co3laeT Xopo-
lige YCJIOBHSA MJs1 NMPOKJAaAKH TPyOONpOBOJOB H IO-
3BoJIsieT COKpaTuTh HX anuny. [locnennee ymenbiuaer
TenJioBHlE H THIPaBJHYECKHE TNOTepH, YTO OCOOEHHO
Ba)XHO B CJlyuae NPUMEHEHHUS BHICOKOMOJIEKYJISIPHBIX
dpeoHoB, 006sanalUX K TOMY e OOJbIIOH TEKy-
yectblo. XoJlofuJibHasi YCTaHOBKa paccuMTaHa Ha pa-
60Ty NpH TemnepaTypax HapyxHoro Bo3nyxa +45°C
u 3a6opthoil Bombl +30°C u mnpenHa3HaueHa AJis
nojjepxanus B TpioMax Temnepatyp 1o —30°C c un-
TEHCHBHBIM JBHKEeHHeM Bo3/1yxa. B cBsian ¢ 3TuUM

* Boaee noppo6uo cm. crateio P. M. IlonoBa «3Onepreruue-
CKafi ycTaHoBKa TpaHcmopTHoro pedpuxepatopa «OctpoB Pyc-
cknit». «Cygoctpoennes, 1970, Ne 7.

CYNOBBIE
CHGTEMBbI

npenycMorpeHo nomopaxkuBaHue 400 T puiObl B CyTKH
(no 100 T B KaxXgoM TpIOME).

YcTaHOBKa COCTOMT M3 TISITH aBTOHOMHBIX arpera-
TOB, U3 KOTOPHIX OJIMH fIBJASieTCs pe3epBHBIM. B cocras
KaXXJOoro arperata BXOIAT OJHOCTYNEHYaTH i BHHTOBOM
komnpeccop tuna S-54-2E ¢upmur Crasp xosogonpo-
usBoauTesbHocTbio 110 000 KkaJji/u, rOpH3OHTAJBHBI
KOXYXOTPYOHBIiI KOHJIEHCATOP C MOBEPXHOCTBIO OXJa-
XHeHust 69 M2, JMHeHHBI TOPH3OHTAJIbHBIH pecHBeEp
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Puc. 1. Pa3MelienHe MexaHusmoB H oGopynoBaunsa B ped-
pPHKEPATOPHOM OT/EJIEHHH.

I — KoMnpeccopHblii  arperar; 2 — KonJzeHcarop; 3 — pecuBep;

4 — BCMOMOTATEJbHBIH HCMapuTesb; 5 — IWHT aBTOMATHKH; 6 — KOJI-

Jexktopbl ¢peoHa; 7 — CHTHAJH3AaTOp YTeuKH ¢peona; 8 — ckaal

dpeoHa; 9 — LIHT KJIANaHOB aBapHHHOro onopoxHenHs; 10— 6yn-
KepHasi CTaHUHS.

eMKocTbIO 0,6 M3, TploMHbie opeOpeHHble BO3/lyXOoXJa-
auTtesy, npuGopel aBroMatukn. OOk Buj pedpuxKe-
paToOpHOroO OTAeJIeHHS MOKa3aH Ha puc. 2. EMkocTb cu-
crembl arperata 500 kr xsnanarenta ¢-22. Komnpeccop
NPUBOAMTCS B JEHCTBHE OT 3JIEKTPOABUraTeNsi MOLL-
HocTbIO 160 KBT ¢ wacTtoToii BpaueHust 2950 oG/MuH.



CypoBble CHCTEMBI

CymMapHasi MOLIHOCTb 3JIeKTpOABHratelieil pedpHHKe-
paTopHoro otaeJieHusi paBHa 938 KBT, UTO COCTaBJIseT
31Y% MOILHOCTH CYHOBOH 3JIEKTPOCTAHLHH.
OcobGeHHOCTbIO [aHHOH XOJIOAMJILHOH YCTaHOBKH
SIBJISETCSl MOJYy4YeHHe HH3KOH TeMIepaTypbl KHIEHHS
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Puc. 2. O6muit Bup pedpuKepaTOpHOro OTIEJECHHUS.

dpeoHa (fp=—38°C, po=1,18 krc/cM2) npu BBHICOKOMH
TeMnepatype  kKouzeHcauuun (£,=+435°C, px=
=13,85 krc/cM?) B OQHOCTYNEHYATOM LHKJe C MpHMe-
HeHHeM BHHTOBBIX KoMrnpeccopoB. IIpu atux ycnoBusix
Px

———

cTenMeHb CXaTusl (OTHOIIEHHe ) paBHa 11,7, B 1O
0

BpeMsl KaKk B CJlyyae INPHMEHEHHs1 MOpIIHEBBIX KOM-
NpecCOpPoB Mepexo] Ha ABYXCTYNeHUATOe CXKaTHe OCY-

LIeCTBJsIETCS MPH % > 8. IlonyuuBine pacnpocTpaHe-

HHe Ha pBHIGONMPOMHICIOBBIX cyAax Ttuna «IIpuboi» u
«Ppibankasi cilaBa» BUHTOBBIE KOMIIpeCCOpHI THIIA S-64
¢upmbel Cranp paboTaiOT Kak Oycrep-KOMIpeCcCOpH
Hu3KoH ctynenu napnenusi [2]. [Ipumenenne omHocty-
NIeHYaToro CXKaTHsi Ha XOJOAWJILHOH yCTaHOBKe CyIOB
tuna «OctpoB Pycckuil» 3HauuTeJNbHO YyNnpouLlaeT Cxe-
My M 3KCIUIyaTaldlo MaluH (HMCKJIKYalTcs BTOpas
CTyIeHb KOMIIpeccopa, IPOMEXYTOUYHBLIH TenIoo6MeH-
HHK, MacJIOOTHeJHTeNb, COOTBETCTBYIOILHEe TpyO6onpo-
BOJBI, MpHOOPH aBTOMAaTHKH, apMartypa).

Jlpyroii ocOOeHHOCTBIO CXEMBI SIBJISIeTCS1 Helocpen-
CTBEHHOE OXJiaxKJleHHe TPIOMOB 3a CueT KHIleHUsl (peo-
Ha B BO3LYXOOXJaAuTeNsiX. ITOT cnoco6 HMeeT psll
CYLLEeCTBEHHBIX JIOCTOMHCTB MO CPaBHEHHIO C pacCOoJib-
HHIM OXJIaXX/IeHHeM, IIHPOKO pacnpoCTpaHEHHHIM Ha
PBIGONPOMBICJIOBHX U OCOOEHHO Ha TPaHCHOPTHHIX CY-
Jdax, a MMeHHO, OTCYTCTBYIOT HCMapHTeJb, HACOCH, pac-
IIHPHTENIbHble OaukH H COJIeKOHIeHTpaTopH. Kpome
TOro, YMeHbIaI0TCs1 3HepreTHYeCKHe 3aTpaTH, CBsi3aH-
HHE ¢ HaJluyueM TeMnepaTypHoro nepenaga (5—6°C)
npH TenjooOMeHe,

YcraHoBKa  paboTtaer  cJaelylOmHM — 06pa3oMm
(puc. 3): napsi ppeoHa, oOpa3oBaBIIHeCs NPH KUIEHHH

3*
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B BO3flyxooxJaiutensix I, mepes BcacblBaHHeM Iepe-
rpeBalOTCsl B pereHepaTHBHOM TemjooOMeHHHKe 3. Ilo-
cJe cxXaTus B KOMIIpeccope 5 mapbl MOCTYMalT CHa-
yaJla B TOPU3OHTAJIbHHI 6, a 3aTeM B BepTHKAJbHBII
MacJOOTAeJNHTeNb 7, Tle TPOUCXOOUT OTAeJeHHe OCHOB-
HOrO KOJIMYeCTBa MacJjia, KOTopoe
yepe3 MOMJIaBKOBBIH BeHTHIb 8 Ha
BEPTHKaJbHOM  MAacJOOTHEeJUTeIe
‘ BHOBb INonajpaetr B Komnpeccop. M3
\ KoHOeHcaTopa 9 xupkuii ¢peoH
cTekaeT B JuHeHHbIH pecuBep 10,
OTKyZa HallpaBJiieTCsl K pacrnpene-
J JIUTEJbHOH CTAaHLMH U Yepe3 INHEB-
MAaTHYECKHH 3alopHBIH BeHTUIb 4
! H TePMOpPEryJUpYIOILHe BEHTUIH 2
LI nojaercsi K BO3LYXOOXJaJHTeJsIM.
) [lepeknioueHuss MNHEBMaTHYECKOIO
KJlallaHa [POHCXOAAT B pe3ynbTaTe
NOCTYIJIEHUs] UMITyJbca OT TePMO-
peJie, YCTaHOBJEHHOrO Ha BBLIXOJE
BO3yXa M3 BO3LYXOOXJaIUTeJs.
JKunkuii peon nomnamaer B HHXK-
HIOIO 4YacTb BO3AYyXOOXJaIHTeNs,
OTCOC MapoOB OCYHIeCTBJsSI€TCH uepes
BepxHHe  KoJuleKTophl. Kaxabii
TpIOM 0O0cCJayXKHBaeTCsl OTAeJbHBIM
arperatoM. DTo mo3BoasieT obecre-
YHTh CTaOHJBbHBIH OasaHC (peoHa
H Machaa B Kaxpaoi cucreme. Onna-
KO HMeeTCsl BO3MOXKHOCTb IOJHOM
B3aHMO3aMEHSIEMOCTH KaXJ0ro H3
arperaTtos.

XosogunbHasi MallHHa OCHalleHa aBTOMaTHYeCKH-
MU Npu6GopaMu peryJupOBaHus], KOHTPOJS H 3alUTH U
paccuuTaHa Ha paboTy B TeueHue 16 4 Oe3 BaxThl B
pedbpHxKepaTOPHOM OTAeJeHHH. X0JOA0NPOU3BOAHTENb-
HOCTb BHHTOBBIX KOMIIPECCOPOB peryJIMpyeTcs IJ1aBHO
B npefesax ot 10 po 100%, uro nmo3BoJiseT MOJyYUTb
Ji00yI0 3ajaHHYI0 TeMIepaTypy BO3Lyxa B TpIOMax.
[Ipu paboTte XOJMOOMJILHOH YCTAaHOBKH B pPasJjIHYHBIX
IWHpoTax ¢ OOJBbIIMM AHana30HOM TeMmepatyp 3abopT-
HO# BOJHI AaBJieHHe KOHLeHCAallMH aBTOMAaTHYECKH MOJ-
INEepKHUBAETCS MOCTOSIHHBIM. DTO JOCTHraeTCsl peryJiH-
poBaHHeM TeMIlepaTypHl BOAHI, MOCTymalolled Ha KOH-
nencatop (KoTopasi HaxonHuTcs B npexpenax 20—25°C),
nyrem OalimacupoBaHHs ee H3 TpybonpoBojga CJHBA
Ha JUHHIO nofaud. IlocTosHHoe naBJeHHe KOHIEHCa-
IIMH MO3BOJIIeT AOCTHYL palMOHaJbHOK pabOTHl KOM-
npeccopa U npubOpPOB aBTOMaTHYECKOTO peryJHpOBa-
Husi. KoHTposnb 3a paGoToil XONOAUTIbHOH MAalIHHBI H
PEXHMOM TPIOMOB MOXHO OCYILECTBJIATh C I1OCTa ynpa-
BJICHHS] CyLOBOH 3HepreTHYeCKOH yCTaHOBKOIL.

B cBsian co 3HauHTeNBHOH pa3BeTBJIEHHOCTbIO CH-
CTeMbl, CBSI3aHHOU C MpUMeHeHHeM HelOCpeJCTBEHHOIo
OXJIaXKJIeHHs] TPIOMOB, MOsIBUJIach HEOOXOLHUMOCTb OCY-
LIEeCTBJASATh NOCTOSIHHLINI KOHTPOJIb 3a yTeuKaMH (ppeo-
Ha. Jlns 3Toro B pedpuxepaTOPHOM OTHAesNEeHHH yCTa-
HOBJIEH HHpaKpacHH# ra3oananusatop tTuna YPAC-2,
KOTOPHIH yepe3 Ka)KJble JBa Yyaca KOHTPOJHpPYeT HaJH-
ype (ppeoHa B Bo3pyxe. IIpo6u Bo3zgyxa oTOMpAIOT B
JeCSTH pa3JIMYHBIX TOYKaX, M3 KOTOpPBIX BOCEMb HaXo-
JASTCS B TPY30BHIX NMoMellleHusix (Mo [OBe B KaXXIOM
TPIOMe) B paiioHe BO3LyXOoxJaguTeJsell U 1Be — B Ma-
ITMHHOM OTZeJIeHHH Ha pacrnpefelUTeJbHbIX CTaHLHUAX.
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Ecnn codepxanne ¢ppeora B8 otobpaHHON 1Jisn akadh3a
npobe BO3AyXa MNpPEBHICHT YCTAHOBJIEHHYIO BeJIHYHHY,
TO TNOAAKTCA 3BYKOBOiIl H CBETOBOH CHUCHAaJIHI.

XosoauabHas yCTaHOBKA IPH IPOEKTHOH TeMIepa-
Type KulleHHs1 paboraer ¢ H3OLITOYHBEIM JaBJEHHEM,
MI03TOMY HCKJIIOYaeTcs MOACOC BO3AyXa B.CHCTEMY H B
cXeMe OTCYTCTBYeT YCTPONCTBO AJIs1 BO3ILyXOOTAEJEHHS.
Iaa ocymeHus ¢ppeoHa OT BJaru npeLyCMOTPEHH IBa
CHJIMKareJieBbIX QUJbTpA.

Jnst oTTauBaHHSA «CHEroBOi IYOH» ¢ BO31yX00XJa-
IuTeJeil B HUX MOJAIOTCS ropsiue napsl ¢gpeona. Uro-
6bl oOecreyuTh Harpy3ky Ha KOMIIpecCop BO BpeMs OT-
TailKH NMPelyCMOTPEHO BKJIOYEHHe ABYX BCIOMOraTellb-
HbIX KOXKYX03MEEBHKOBbIX HCMapuTeeii (M0 OLHOMY Ha
Ka)xJple IBa Komnpeccopa). DB 3MeeBHKOBYIO 4acTb
HCIapUTeJisl HampaBJseTCsl BOASIHOH Map J[AaBJIeHHeM
0,5 krc/cm2, a B MexXXTpyOHOe MPOCTPAHCTBO — XKHIAKHI}
¢peoH yepe3 TepMoperyaupymouuii BeHTHIb, O6paso-
BaBLIHecs B Npoliecce KHMNEeHHs mapbl ()peoHa OTCACHI-
BalOTCA KOMIIPeCCOPOM, CXKHUMAIOTCA H TMNOCTYNaiT B
BO3AYX0OXJAoUTeNU TPIOMOB. BeromoraresbHbI Hena-
puTeJb CHaOXeH KJIanaHOM TNOCTOSIHHOIO JaBJIeHHSI

;

——————— ————————-1-- R S et hatenadnmabadady dod r—

Puc. 3. Cxema XOJIOAHJILHOK YCTAMOBKH.

Cynoctpoenne No 4

tuna IVA ¢upmm [landocc. 1o npefgorspatitaet no-
HHXXEeHHe TeMmepaTypHhl KuneHHs ¢peoHa Huxe +2°C
BO H30exXaHHe 3aMep3aHusi BOAH B TpyOax. Kpome To-
ro, HMEIOTCS OT/ieJIbHble XOJIOAMJbHblE YCTAHOBKH AJIsi
06GCayXHBAHUSI CHUCTEMbl KOHIHLIMOHHPOBaHHS BO3AyXa
H NPOBH3HOHHLIX KaMep, paboTaoulie Takxe Ha ¢-22.
Jlas cMa3kH KOMIPecCOpPOB HCMOJbL3yeTCsl OTeUeCTBEeH-
Hoe macyio mapkn XA-30 (FOCT 5546—66).

PbiGHas npooyKuusi TPaHCIOPTHPYETCS B 4eTbipex
TPIOMaX H YeThlpeX TBUHAEKaX, pas3feseHHHX MexXIy
co6oi1 n3onupoBaHHoH nmaiy6oi. O6mui 06bvem rpyso-
BeIX noMentenuit 12 279 m3. CHcreMa oxJaxaeHus Tpio-
MOB — BO3JyIlIHasi, C HUKHHUM pacCpefoTOYEHHbIM MOJ-
BOJIOM BO3[yXa uepe3 OoTBepCTHsi B HacTuJe. Llupkyas-
sl Bo3Ayxa obecreyuBaeTcss OCEBHIMH IBYXCKODOCT-
HbIMH BEHTHJASTOPaMH. MOIIHOCTb 3J€KTPOABUTATEIsI
oxHoro BenTHastopa— 0,95 KBT, yacToTra BpalleHHS —
2860 o6/muH. XapakrepucTHKa pedpuKepaTopHbIX
TPIOMOB npHBeeHa B TabJ. 1.

Ta6nuna |1
HauMenoBaHHe NOMetiteHuil g” ég E ‘:"g,g g
o=z Exs -9 oL=E x5
Tpiom Ne 1 1612 990 10 62350 39,5
Teungek Ne 1 1066 718 6 49550| 46
Tpiom Ne 2 1954 | 1054 12 89300| 49
TBungek Ne 2 1098 718 6 60350} 55
Tpiom Ne 3 2037 | 1054 12 97410] 48
Teuumek Ne 3 1182 718 8 62595 53
Tpiom Ne 4 2202 | 1274 14 (102700) 46
Teunpek Ne 4 1128 846 6 66955| 59

* npOHSBOHHTCJbHOCTb BEHTHJAATOPOB NMpHBeAella MO A3HHLIM HCNWTaHH,

HcnelTaHust XONM0AMABHON yCTaHOBKH, NIPOBEAEHHBIE
B Mae 1969 r. COBMeCTHO ¢ npeACTaBHTEASIMU (PUPMHI,
N0Ka3aJii MOJHYIO ee HafleXXKHOCTb H GBICTPOe JOCTHXKE-
Hue crelHPHKanuoOHHOro pexxuMa. TenaoBas Harpyska
B TPIOMax BO BpeMsl HCIIHITaHHH CO34aBajlach 3JIEKTPO-
rpeakamMy o6uieil MOIIHOCTBIO 36 KBT B KaxJIAOM TPIOME.
Kaxnbiii arperat otpaboran Ha oXJaxAeHHe OLHOrO
tpioma no 180—200 u Ha aBTOMaTHUYECKOM pexKHMe.
[TpoekTtHast TeMnepatrypa Bosayxa B Tpiomax —30°C
Obl1a focTurHyTa 3a 18 y pa6orel mamuHH. [locae or-
KJIIOYEeHHs] YCTAHOBKH TEMIl pOCTa TeMIepaTypul COCTa-
puJl 6—7° C 3a 12 4, uTO HaXOOUTCS B npelesjax HOPMEI
(puc. 4). ben onpepneseH ycpelHeHHBlI KO3Q@HIUHEHT
TenJonepefaud H30JSLHOHHBIX Orpaxjarolix KOHCT-
pyKuuii, kotopsiit coctaeua 0,3 + 0,35 kkan/(m2-4-°C).
IT10 3HayeHHE COOTBETCTBYEeT COBpPeMEHHHIM TpeboBa-
HHSIM, IPEAbSBJSIEMBIM K H30JSLMH HU3KOTEMIIEPATYP-
nbix nomeuleHuili. Temmepatypa HarsHeTaHduss napon
¢peona cocraBassa 58° C, TeMnepaTypa KHIEHHSI MM-
Hyc 38—40° C, neperpeB nmapa Ha BcacbiBaHHH OblI pa-
BeH 20° C, maBaeHHe macia Ha 3,3+ 3,5 krc/cm? mpe-
BLIIIAJO JdaBJieHHe KOHAEHCAlUH.

[IpuMeHeHHe oOnMuUCaHHOM XOJIOLHJIBHOII YCTAHOBKH
M03BOJIHJO YJYYUIUTh raGapUTHEIE M 3HEPreTHUYECKHe



CynoBnie cHUcTeMbI

nokasartean cyaos tuma .«OctpoB Pycckuit» no cpas-
HCHHIO C TPAaHCIOPTHHIMH pedpHKepaTOpaMH THNa
«[Ipuboit», UMelOUMH B COCTaBe XOJIOAHJBHOH ycTa-
HOBKM Ha HH3KOH CTYNCHH BHHTOBHIE KOMIIPECCOpHI
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Puc. 4. JIuHaMHKa H3MeHEHHS TeMNEpPaTypbl
B TPIOMaXx.

I —1pioMm Ne 3; 2— tpioM Ne 4; T, — BpeMfl BXOXXIEHHMS B PEXXHM;
T3 — YCTAQHOBHMBILHNACSA PEeKHM; Tg— MOBbIIIEHHE TEMIMEPaTypul BO3-
AyXa mocJie OCTAHOBKH XOJIOJIMJIBHOTO arperara.

BO3JyXa

¢upmbl CraJib ¥4 B TPIOMax CHCTEMY BO3AYLIHOro OXJia-
JKJIeHHS C PacCoJIbHBIMH BO3[lyxooxJanurtelsmu. Cpas-
HUTEJIbHBIH aHaJH3 NpOBeJleH MO CJAeNyIOIHM YAesb-
HbIM TIOKa3aTeJssiM:

Spuo'lOOO
T Qy  OTHOWeHHe, onpelensioulee MJOWAND pedpuxke-
paTtopHoro MamiHHHoro otaenenusi (PMO), npu-
xoaswytoca Ha 1000 kkanfu xonona;
meo'loo
'—VTp——omomeHue, onpepeasioutee gomo obvema PMO
’ OT MNOJIHOro o6beMa TPIOMOB;
Vos- 1000
T Q, — OTHOlleHHe, onpejedsioulee A0 o6beMa XoJ0-
IMJIbHOTO  OOGOpPYAOBaHHA s NpPOH3BOACTBA
1000 kkan/u xon01a;
Vpuo+ 1000 '
T Q,  ~— OTHOWeHHe, onpejensiolee o6bem PMO, npuxo-

asauuica Ha 1000 kkan/y xoJona;

0b30P XXYPHANOB

HANSA (nauano na crp. 17). B o630ope coobuiaercs o pe-
3y/JIbTaTaX AaBTOMAaTH3aUHH YHHBEPCAJbHBIX CyNOB NOCTPORKH
®PI’, Ha KOTOpBLIX HallJIO NpHMEHEHHe JHCTAHUHOHHOE YIpaB-
seHne paGoTofi JBHMrartesied, IEHTPAJH3OBAHHBIL KOHTPOJb M pe-
THCTPALHSl OCHOBHLIX MNapaMeTpoOB, peryJHpoBaHHe paGoTbi OT-
AeNbHbIX KOHTYpoB. PacckasbiBaeTcsi 06 onbiTe NOCTPORKH mep-
BOrO TMJIaCTMaccoBOro Kpa6oJioBHOro 6oTa «Anosno» Bomou3me-
IeHHeM 42 T, H3rOTOBJIEHHOTO H3 CTEKJOMJacTHKa. B JaJjbueil-
weM Ha 3eeGekBeppT HaMeueHa TNOCTPORKA LIECTH MEJKHX CYIOB
H3 I1aCTMacChHl.

[TpuBenenn! pesysabTaThl HCCJenoBaHHsi paGOTbl BHHTA C HC-
MOJb30BAHHEM HaNpaBJsiOlledl NOBEPXHOCTH, TMpeaHas3HayeHHOI
ans GopMHPOBaHHS , NONYTHOrO NOTOKA.

Cpeau HOBBIX KOHCTPYKTHBHBIX DELUEHHI 3aC/]yMKHBAIOT BHH-
MaHHs: JIIOKOBble 3aKpbiTHA GHpMbl Baom yun ®occ, nefinBynnoe
ycrpofictBo THna Cumniekc. B 3akiioyende XypHana JaHo onu-
caHxe pa3BHTHs pwiGosoBHoro ¢uiota [JIP.
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Nos-1000
_—o—t_j_——— OTHOlUEeHue, onpenesnwoulee SanaTbl MOLILHOCTH
XOJIOJIHJIbHOi:I YCT2HOBKH pitut;! NPOH3BOACTBA

1000 xxan/y xosona.

PesynnTarei aHajH3a npeacrasiaeHbt B Tabna. 2.

Ta6anuna 2

XapaKTePHCTHKA XOJOAHALHHX YCTAHOBOK
Tun ey SPMOIOOO memo V061000 VPMOIOOO N061000
@ | Va T Q@ v @ @
MI/KKaA . M3/KKaa MI/KKaa KHBT/KKAN
«[pu6oh» 0,33 6 0,29 1,12 1,47
«OcTpoB 0,2 3,5 0,26 0,785 1,45
Pycckuit»

Qo — CYMMapHaf X0.1010N1pOi3BOAHTEAbHOCTL XONORH/b-

[TpumMevanue:
40° C; ¢, = +30° C.

HOfl YCTaHOBKH NpPH NpHBeACHHHWX YCJIOBHAX fp = —

AHanus naHHbIXx TabJj. 2 mOKasbiBaeT, 4YTO [JIO-
waabL ¥ o6beM, 3aHHMaeMble pedpHKepaTOPHHIM Ma-
WHHHLIM OTHeJleHHeM [Js npousBoicTtBa 1000 kkaJ/y
xoJofa Ha cypax tuna «OctpoB PycCckui», yMeHBIIH-
Juck noutd B 1,5 pasa. [lonsi o6bema peppHxKepaTop-
HOTro OTJeJIeHHs OT noJiHoro o6bneMa TPIOMOB Ha Cyjxax
tuna «IIpuGoii» cocraBaser 6%, a Ha cyaax THna
«OctpoB Pycckuii» — 3,5%.

JlanHaa oflHOCTyNeHYaTas XOJOAMJbHAS YyCTAHOBKA
C pacCMOTPEHHBIMH [lapaMeTPaMH pexHMa paboTH Mo-
JKeT ObiThb HCMOJIb30BaHa AJisi 0OCTyXHBaHHA PbHIOOMO-
pPO3HJbHEIX annaparoB, 0COBEHHO MJIHUTOYHBLIX C Hacoc-
HOM LMPKYJsALHeH XJalareHrta.
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YCTaHOBKH ¢ pOTalHOHHBIMH KoMnpeccopaMi, Kaauuuurpamckoe
KHHKHOoe H3Z-Bo, 1966.

2. Honos A. TI. XosomunanHas ycraHoBka pbi6oo6paba-
ToiBatowefi 6a3nl THNa «Pbi6aukas caasa». «CynocrpoeHue», 1968,
Ne 11.

Ne 19, 1970. )KypHan B 3HaUHTeJbHOH Mepe NOCBsilleH npol-
JeMaM KOHTeiflHepH3alluH CyloB. PaccMaTpuBaeTcs Takxe pa3-
BHTHE CY[OB, MpeAHa3HAUEHHbIX [J5i NepeBO3KH XHMHKajueB. OT-
MEyaeTCA POCT 3aKa30B Ha CyJa, npefHa3HayeHHble IJIA HABaJoy-
HBIX Tpy3oB: 3a nepoe noayroave 1970 r. ux 3akasaHo
densefitoM ~ 12 MaH. T.

INpenctasnsier HHTEepec 0030p pa3BHTHA HHGOPMALHOHHO-
NOHCKOBBIX CHCTEM JJIfi CYAOCTPOEHHs, TpHMEHsieMblX B pas-
auuHpix crpaHax: Ayrokon (Hopeerus), HCIIOC (I'AP),
NP DPKO (®PI), Barenunnren (lonnanaus), KACHOC (CILA),
XHLA (SInouus).

Ne 20, 1970. B nauane xkypHaia coobumaercsi o6 onbiTe 6opb-
6bl ¢ noxapaMH rpysa Ha cynax B raM6yprckoM nopty. PaccMma-
TPHBAIOTCA OCHOBHble CPEeICTBA H CNOCOOBI 3aUIHTBI CYNOB OT
OrHsi, NPHMEHEHHe ra3paHaJH3aTOpPOB Ha TaHkepax-ra3oso3ax. Ha
TypOHHHOM TaHkepe «KnaBuro» Hcmosb3oBaHa NPOTHBOIOMKApHaA
ycraHoBka COJIAC ¢ nucTaHIHOHHBIM ynpaBiaenueM. Jlano onu-
CaHHe JIerKoro mNepeHOCHOro neHOoreHepaTOpa; CHCTEMbl CHIHAJH-
3allHH O NO0XKapOONAaCHOCTH; IPY30BLIX CTpPEJOBLIX YCTPOACTB C
AMCTAHUHOHHHIM YNpaBJieHHEM; Pa3rpy30OuHOro YCTpOMCTBa PYHO-
BO3a, COCTOSILIEr0 H3 HECKOJbKHX TPaHCHOPTEpOB,
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OLLEHKA 3®EKTHBHOCTH
AKTHUBHBIX TNYLIMTENEN LYMA
BEHTHJIATOPOB

B. H. TAPACOB

YIOK 629.12.06:628.83

DJ1eKTPOBEHTHJSATOPH H3JYy4aloT B TPyGONMpOBOAHI
HHTEHCHBHBIE YPOBHM LilyMa CIUIOIIHOrO cmekTpa. Jlis
CHHXKEHHS 3TOr0 LIyMa LIHPOKO NMPHUMEHSIOTCS aKTHB-
Hble TJYIIMTENH, NpeACTaBJasIolHe CO60d KaHaJbl,
BHYTPEHHSIS] IOBEPXHOCTb KOTOPHIX OGJIMIIOBaHA 3BYKO-
MOTJIOIIAIONHM MaTepHajJoM. Bmecre ¢ TeM, elle He
Bce (akTOphl, BIHSAIOIHE Ha AaKyCTHYECKYIO 3(deK-
THBHOCTb AKTHBHHIX TJIyLIHTeJseH, H3y4YeHbl HOCTAaTOYHO
XOpOLLIO.

BoOJBIIHHCTBO paboT, NOCBAILIEHHBIX 3TOMY BOIPO-
Cy, yKa3blBaeT Ha cjelyilouHe (akTopel, XapakTepu-
syomue 3(Q¢QeKTHBHOCTb AKTHBHBIX IVIyWIMTeseii: re-
HepHpPOBAaHHe IIyMa BO3LYUIHHIM MOTOKOM, H3MeHeHHe
IJMHB 3BYKOBOH BOJIHBI, nedopmauus (¢asoBbX IO-
BEPXHOCTEHl 3BYKOBOTO II0JIsI, XaPaKTEPHCTHKH 3BYKO-
MOIJOLIAIONIETO0 MaTepuajyia, CKOPOCTb pacrnpocTpaHe-
HHMS 3ByKa NO KaHaJy, paccesHHe 3ByKa Ha. BHXPSX.

C wneaplo BBHISIBJEHHUSI (PAKTOPOB, OKa3bIBAIOIIMX
npeoGaanaioliee BIHsHHE Ha 3((EKTHBHOCTb TJIYLIH-
teJiell, ObIIH NMPOBEJEHH CrellHajIbHbie HCCJEeLOBaHHS.
TepMuHOM «aKycTHueckass 3(QGEKTMBHOCTb® B 3THX
HcCJel0BaHHAX 0603HayaNach pa3HHla YpoBHeH mymMa
¢ raymuTteseM U Ge3 Hero. Vlamepenus BbIMOJHSJIHCDH
B TOYKe, YAAJEHHOH OT TOPLA BCACHIBAIOLIEro HJH Ha-
rHeTaTeJbHOro Tpy6ompoBofa Ha pacctosEud 0,0 M
B HampasJieHHd moh yryioM 45° K ocH TpyGompoBoxa.
VIcTOUHHKOM IIyMa SIBJISLJICS CePHHHBIA CYNOBOH 3JIEK-
TPOBEHTHJISATOP.

B peayabrate 00pabOTKH MOJY4YEHHHX 3KCHepH-
MEHTaJbHBIX JAHHBIX JUIS XapaKTepPHbIX 4acTOT OblIH
IOCTPOEHB Tpa(KH 3aBUCHMOCTH CHHIKEHHS LIyMa OT
CKOPOCTH BO3LYIIHOTO MOTOKa (pHCYHOK). PaccMorpe-
HHe 3THX rpadHKOB MOKa3blBaeT, 4TO Ha CPENHHX H
BBICOKHX 4aCTOTax MpH yBeJHYEHHH CKOPOCTH MOTOKa
1o 32 M/c 3ddekT raymureseil CHHXaeTcsl Ha 3HauYH-
TeJbHYIO BedHuuHy (~ 14 n6 Ha uwacrore 1000 ru).
ITo MOXeT OHTb OOBSICHEHO NMPHYMHAMH, He 3aBHUCH-
IMMMH OT HamnpaBJeHHs BO3LYIIHOro MoTtoka (Hampu-
Mep, TeHepHpPOBaHHeM IIyMa IIOTOKOM H HM3MeHEHHEM
XapakTePUCTUK 3BYKOMOIJIOLIAIOLEr0 MarepHaJja).

IMoBnimennbii 3QdeKT rayumuresnen, ycraHaBilnBae-
MBIX Ha BcacHiBaHMu (CM. MO3MUMH @, 6, 8, COOTBET-
CTBYIOLI{ME BCEMY AMaNa3OHy YacTOT, H MO3HLUHH 2, 0,

GY10BbIE
JHEPTETUIECHHE
YGTAHOBHH

COOTBETCTBYIOIlie HH3KUM YactoTaMm), OObBsCHseTcs,
No-BUAMMOMY, YXyJILIeHHEeM 3BYKOIOIJIOILAIOLEH CIIOo-
CcOGHOCTH OOJIMLIOBKH M3-32 60Jblued TypOyJeHTHOCTH
NMoTOKa Ha Bhixojae BeHTHAATOpa. [loHmKeHHHH 3¢-
(dexkT raylnTesieil, yCcTaHaBJIHBaeMblX Ha BCacCblBaHHHU
(cM. MO3HUHH 2, 0 HA BBICOKHX 4aCTOTaX), BO3MOXKHO,
ABJISIETCSI  pe3yJbTaToM MpeoOsafaHHsl pacCessHHs
3ByKa Ha BHMXpsiXx TypOyJIeHTHOTO IIOTOKa Ha BHIXOJE.

IlonyuenHble pe3ysbTaThl MO3BOJSAIOT CYHTAThb, YTO
IIYM 3J€eKTPOBEHTHJISATOPA C TJYIIHTEJEM BBLI3LIBAETCS
JIBYMsI HCTOYHHKaMH: BEHTHUJIATOPOM H BO3AYILIHBIM IO-
TOKOM B IJIyLIHTeJe.

a)

AL, 2y
i b % 000
20 —~ 2 20
V’gg 5000
, 1 0 1000
PaL 0 16 J2uymsic Mo 16  32ym/c
; 500 1000
a0 ad
20 200 P 2000
100 10000
) 50 o
g 0 16 32 Lo 5 3
AL, 500 3 1000
9
i T ;200 203%%330
' 4 50
) 016 32 016 32
5‘5 500 aA ‘ 1000
[ 2000
20 200 20 5000
(W < 09 10000
0 X
0 0 16 32, 056 32
o -200 9] 1000
500 2000
20 50 2 N5000
) 0000
00— J2umie 0 16 32umc

XapakTep 3aBHCHMOCTH CHHXKEHHS HIyMa OT CKO-

pocTH BoO3jayuiHoro noroka (a, 0, 6 — pjs riy-

uiMTeNed AJMHOM 3 KaauOGpa ¢ TOJINMHOK 3BYKO-

norJgomarmomeii oo6annosku 50, 100 n 200 mm;

2, 0—pang raywutenet aauHo#t 7 kaauGpos

¢ TOJIHHOM 3BYKonorJjomatwime o06aHuoBku 50
H 200 mm).

YcTaHOBJIEHO TaK¥Ke, YTO NMPH CKOPOCTH BO3AYLIHO-
ro MnoToKa ~ 25 M/c cHekTpaJjbHble COCTaBJISIIOIIHE
ImymMa BEHTWISITOPOB, H3JyyaeMble MNpPSIMBIMH Tpy6o-
npoBogaMu (auamerpom He Oosee 300 MMm), Moryt
OBITH CHHXKEHBl Ha CPeJHHX H BBHICOKMX 4acToTax Jo
65 n6. Jlas mosiyueHHsi MEHbIIHX YPOBHEH ILIyMa He-
06XOIMMO CHMXXAaTh CKOPOCTb BO3LYIIHOI'O IIOTOKA.



Cynoenie jHepreTMUYeCKHe YCTAHOBKH

[TonyyeHHbIE 3KCNepHMEHTaJJbHBIE Pe3yJbTaThl INO-
3BOJISIIOT CYHTATb, YTO OCHOBHOH NMPHYMHOH CHHXEHHUS
aKycTHuecKol 3¢ (deKTMBHOCTH aKTHBHBIX [JYILIHTEJeH
SIBJISIETCS1 TeHepHpOBaHHe LIyMa BO3AYIIHLIM NMOTOKOM.
Hcxons u3 3storo, LJisl OnpeneseHHs] ypOBHeH Miyma
3JIGKTPOBEHTUJIITOPOB C AKTUBHBIMH TJIYLIHTEJSIMH
MOXHO HCNOJIb30BaTh BHIpaXKeHHE

LB—ALon L

L,=10lg (10 0 1011—0) 16,

ONPEAQENEHHE KO3dAPULUHEHTA H3BbITKA
BO3AYXA B CYAOBbLIX NMAPOBbLIX KOTJIAX

H. 1. BEMJIAHKEP
VIK 621.181.001.24:629.12

Kos¢pduunenT u3bbiTKa BO3ayXxa o fABJSETCS OJ-
HUM H3 OCHOBHBIX NOKa3areJell, OT NpaBUJIbHOH OlleH-
KH KOTOPOTO 3aBHCHT BO3MOXHOCTb OGOCHOB2HHOIO
onpefieJIeHHs] XapaKTepUCTHK NMPH NPOEKTHPOBaHUH CY-
noBoro koTya. OrHeBble HCIBITAHUS CYNOBBIX NMapOBBIX
KOTJIOB MO3BOJIMJIM NMOJYYHUTh IKCNepUMEHTAJbHbIE 3a-
BUCHMOCTH H3ME€HEHMSI o OT Cpe/lHeil CKOPOCTH BO3-
ayxa B pypMe TOMOYHOTO YCTPOHCTBA.

AHanM3 OnHTHHIX [AAHHHIX ITOKa3blBaeT, 4TO paB-
Hble o MPU CXKHraHHHM TONJHBa B PasHHIX ropeJkax !

a = Puc. 1. 3aBucumocts Ko3dduumen-
Ta M30bITKA BO3AyXa o OT CpenHek
CKOpPOCTH BO3ayxa B ¢ypme ws.
* 1 —a=28 ‘ws_o’25; 2, 3 — COOTBETCTBEH-
. o HO 4YaCTHYHDbIE HArPY3KH KOTJIOB C BEHTH-
o JATODHbBIM JAYTbh€M H BbICOKOHANOPHbIX
s NpH  Ka4YeCTBEHHOM peryJIHpOBaHMH pac-
25 Xopos TOINNIHBA H BO3AyXa.
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! Tlon ropenkofi nowuMaercsi ¢QopcyHka ¢ BO3AyXOHanpas-
JAOLIHM yCTpORCTBOM (pexn.).
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rae L,— ypoBeHb m1yMa BeHTHJsTOpa 6e3 rJyIIHTE NS,

ALg, — 3pdekT ycTaHOBKM TJayliuTesss 6e3 IOTOKa;

L., — ypoBeHb 1IyMa, reHEpHPYEMOTO BO3AYIIHBIM
IIOTOKOM.

Otciona cienyer, YTo AJS MNOBBLILIEHHS aKYCTHYe-
CKOH 3¢ (eKTHBHOCTH aKTHBHBIX TJIYLIHTEJEeHd B CHCTe-
Max BeHTHJISIUMH U KOHAHMLUHMOHHPOBaHHSl BO3ayXa He-
00X0IMMO YBEJHYHMBATHL TOJIUMHY 3BYKOMNOIJOILAOLIEH
OOJIMOBKH H CHMXAaTb ypPOBHH IlyMa, reHepHpyeMble
BO3AYIIHBIM [IOTOKOM.

H KOTJIaxX JOCTHUraJIHCh NPH HEOJHWHAKOBHIX 3HAYEHHSAX
Ap u naxe Ap ., (Ap —ruagpasanueckoe cOMpOTHBIIE-
HHEe BO3JyXOHanpaBJsIOLIEro YCTPOHCTBA, AP juy— IH-
HaMH4YeCKMH Hamop Bo3ayxa B ¢ypme), ¢ KOTOpPHIMH
HHOra CBSI3LIBAIOT NpPEACTaBJEHHsI O KayecTBe MpO-
llecca ropeHHus, Ho npH 6nu3kux BenuuuHax Apfy (17—
IVIOTHOCTh BO3JyXa Nepei TOpesKOfi). DTO TOBOPUT
O TOM, 4TO B Mpolecce cMeceo6pa3oBaHUsI U TOPEHHUS
TOMJINBA NMPH NPOYHX PABHHIX YCJIOBHUSIX (MPH COOTBET-
CTBYIOIEH aspoOAMHAMHYECKOH CTPyKType (akena)
NepBOCTENEHHOe 3HaueHHe HMeeT BeJIMUYMHA KHHeTHYe-
CKOH SHEprHH, OTHeCeHHas K 1 Kr Bo3fyxa, T. €. CKO-
pocTb Bo3nyxa B ¢ypme. Ha ocHoBe 06paboTku craTH-
CTHYECKHUX MAHHBIX MO CYAOBHIM KOTJaM B KOOpJHHa-
Tax o—wW, nocrpoeH 6ula rpaduk (puc. 1, kpupas I)
H BblBeleHa sMnupuueckas ¢popmysa AJs onpeaeaeHus
o MpH HOMHHAJBHOH Harpy3ke B ra3oxofie CYyJI0BOTroO
KOTJa, 00OpPYyNOBAHHOTO BHUXPEBHIMH Ma3yTHEHIMH TO-
peNKaMH:

a = 2,8w; 0% (1)

rfie W,— 3KBHBaJleHTHasi CKOPOCTb Bo3jayxa B dypme,
M/c.

KpuBas I noctpoeHa mno BepxHe#l rpaHHIe MOJs
3KCNepUMeHTaJdbHbIX ToyeK. OueBHAaHO, YTO 3Ta Qop-
MyJla HMeeT NPAaKTHUYECKHA CMBICJI TOJBKO IJIs onpe-
JEJICHHOTO HMHTepBaJla 3HA4YeHHH CKOPOCTH: BEpXHHI
npefes HaxOOUTCA M3 aHaJu3a YpaBHEHHS IIpH
W, > 61,5 M/c (npn 3ToM o0 < 1), HHXKHHH — MOXKeT
OGHITb YCJIOBHO OrpPaHHYEH TeM 3HAUEHHEM CKOPOCTH,
IIPH KOTOPOM H30bITOK BO3AyXa He NPEBOCXOLHT O6biu-
HHlE€ TPOEKTHHIE HOPMH, a MMEHHO NpH w, <22 M/c
a>1,3. TlosatoMy AN MpaKTHUECKHX IeJeH MO0Jb30-
BaThCsl CJeAyeT JIHIIb 4acTblo KpHBOfi I, H306paikeH-
HOM B BHMJE CIUIOLUIHOHA JIHHHUH.

I'nppaBnnyeckoe CONPOTUBJIEHHE TOPEJKH, SBJISI-
Io11eecss OCHOBHOH cocTaBifilollell NpH OnpeaeseHHH
Hamnopa BEHTHJAsATOpa (MJM KOMIpeccopa), C yuYeToM
¢dopmyasl (1) Moxer OBITH NMOACYMTAHO MO BHIpaXKe-
HHIO

'w21

9
28

M3 puc. 1 BuAHO, 4TO 3a NpeleNbHYI0O CKOPOCTb,
HeOOXONMMYIO [JIs1 MOJYYeHHs] HU3KOro KoadHIHeHTa
u306HTKa Bo3nyxa (a=>1,05), MOXHO NPHHATh Wy ==
~50 M/c. JlanbHelillee yBenuueHHe CKOpOcTH (M Ha-
nopa), No-BUAMMOMY, HE NPHUBENET K CHHKEHHIO o H
MOXeT ObITb ONpaBAaHO JIMIIb CTPEMJIEHHEM YMeHb-
IUHTh Ta6apHTH TOPEJOK U O0JIErYuTh YCJIOBHS pasMe-
IEHHA UX Ha KoTae. K stomy nenecooGpasno mpuGe-

= 19301a~8. (2)
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raTb U B Tex CJydasix, koraa Tpebyercss obecrneyHTb
HU3KHE o HA YaCTHYHHIX Harpy3Kax.

Qi /e you
x X
25
Puc. 2. H3MeHeHHe OTHOCHTEJILHOroO
Ko3pdunmenTa n36biTKa BO3lyXa
ai/ayon B 3aBHCHMOCTH OT HArpYy3KH
[ Bi/ Bnom-
) 1 — KOTABI (o] BEHTHASATOPHBIM AyTheM;
2 — BBICOKOHANOPHbLIE KOTJHHI.
20 l
o —f
x =2
[ ]
[ ]
15
10
0 05 Bi/Brom

Ha6mionaemoe na puc. 1 pasnuume KpuBbix I, 2
v 3 (mocsenHue JBe MOCTPOEHH MO 3KCMEPHMEHTAaJb-
HBIM JaHHBIM NPH KaueCTBEHHOM peryJHpOBaHHH pac-

PASBHTHE CYAOBbLIX
JHEPTETHYECKHX YCTAHOBOK
3A PYBEXXOM

J. IT, CEJAKOB, . H. BOJIBPEH30H, I'. X. BAPAKAH
YIK 629.12-8

Poct BonoH3MelIEHHS] H CKOPOCTH MOPCKHX TPaHCHOPTHHIX
CyHOB TpenonpeesiioT 3HAYHTEJbHOE YBEJHYEHHE MOLIHOCTH HX
3HEepPreTHYeCKHX ycTaHOBOK. Ecaum B 50-Xx rosax IHanasoH MoI-
HOCcTell rJaBHBIX JBHratetefi cocrasasini 3000—18000 ia.c., To
K 1968 r. ux MakcuMasbHash MOWHOCTL Bo3pocaa ao 30000 J.c.
(puc. 1), a ans cynos, 3aKa3aHHbIX B HacTOsillee BpeMs, JOCTH-
raet 120000 5. c. HenpepuiBHO Bo3pacTaeT yCTaHOBJIEHHasi MOINL-
HOCTbh CYIOBBIX 3JIEKTPOCTaHIHA, KoTopas 3a nepuop c¢ 1960 r.
no 1970 r. ysenuyunach npuMepHo B 3 pasa (puc. 2).

CyliecTBeHHOe 3HAYeHHEe TPH OlEHKe TeXHHKO-3KOHOMHYe-
cKOR 3(Q(eKTHBHOCTH CYAOB NpPHOOpETAaOT NaHHble no rabapH-
TaM, BeCy, YPOBHIO BHODOIIYMHOCTH H MaHEBPEHHOCTH CYJAOBHIX
SHepreTHuYecKHX ycraHoBokK (C3VY). Ilasi KpYNHOTOHHAXKHHX H
GbLICTPOXOIHBIX CYJAOB Bce GoJblilee BJHSIHHE Ha 3KOHOMHYECKYIO
a¢pdekTHBHOCTL CIY OKa3hHBAlOT €€ HAJeXKHOCTb H 3KCIJlyaTa-
IlHOHHas G6e3onacHocTb. Bce 3To o6ycioBianBaeT HeOGXOIHMOCTb
TUIaTeJIbHOrO nNojaxojla K Bbpi6opy THna C3Y nas nepcrnekTHs-
HBIX TPaHCNOPTHHIX cyaoB. Ob6aacTe npuMeHenuss COY pasyHYHBIX

Cynocrpoenmne Nt 4

XOJIOB TONJIHBA H BO31yXa) OOBSCHAETCS HapyWeHHEM
ONTHMAaJIbHHIX YCJIOBHH CMeceO6pa30BaHHUSI M TOPEHHUS.
KomneHcHpoBaTh 3TO HapylleHHe NpPoiecca MPHXOIUT-
Cs1 OTHOCHUTEJbHHIM YBEJIHYEHHEM O,

Temu xe nmpuynHaAMU OOBSICHSIETCS M OTJIMYHE KpPH-
BhIX 2 U 3 Mexay coboil.

C yMeHblleHHEM HAarpy3kH yHeJbHbBIH 0GbeM BO3-
lyXa B BBICOKOHANOPHHIX KOTJax BO3pacTaeT, B KOT-
Jlax C BEHTHUJATOPHHIM NyTbeM OH NPaKTHYeCKH He Me-
Hsercsa. [TosToMy Ha paBHBIX YacTHYHHIX Harpyskax
B,/B,oy OTHOCHTEJIbHAs CKOPOCTb BO31yxa B (ypMme
(wss/Wsyg,)Y BPICOKOHANOPHOrO GoJiblile, 8 OTHOCHTE/b-

Has BeJJMYHHa HM30bITKa BO3AyXa (®; Gyue,) MEHbIIe, ueM
Y KOTJla C BeHTHJIATOPHLIM AyTbeM (pHc. 2). Ilpu onu-
HaKOBHIX XK€ OTHOCHTEJNBbHHX CKOPOCTSIX BO3[yXa Ha
YaCTHYHBIX peXHMax J0Js pacxofa TOIUIMBa B BHICO-
KOHallOPHOM KOTJle OKa3hiBaeTcsl MeHbllle, Y4eM B KOT-
JI€ C BEHTHJISATOPHHIM AyTbeM. IDTO H sIBJsIETCS MNpH-
YHHOH IOBHIIIEHHOTO H30BITKAa .BO3JyXa B BBICOKOHA-
MOPHBIX KOTJaXx Ha 4YaCTHYHHIX Harpyskax MpH pas-
HEIX CKOPOCTSIX BO3[yXa.

Takum o06pa3oM, 3xkcnepMMeHTaJbHble HCCJENOBA-
HHS pabOTHl CYIOBHIX NAapOBBIX KOTJIOB IO3BOJIMJIH
yCTaHOBHTb 06O06luIeHHble 3aBHCHMOCTH H COOTHOLIe-
HHSI MEXAY PacxoJOM TOIIHBa, 3KBHBAJIEHTHOH CKO-
pocThiO Bo3nyxa B ¢pypMe H Ko3pduLHEeHTOM H3OBITKA
Bo3nyxa. I'paduku Ha puc. 1 ¥ 2 MOryT 6HITH HCHIOJB-
30BaHbl IPH NPOEKTHPOBAHHH KOTJIOB H TOTIOYHHIX YCT-
pOHCTB [J1s1 OLEHKH BeJHYMHbl H30LITKAa BO3/lyXxa H
BbI6Opa AYTHEBHIX CPEJICTB.

JINTEPATYPA

MMywmkunuw H. H. Cynoswe naposwe Korasl. Han-so «Cy-
JpoctpoeHune», 1965.

Cunopos M. H. HcnbiTanuss Ma3yTHbIX TOpesiOK CyJAOBBIX
napoBuix KoraoB. C6opuuk tpyaos IIHUMM®O, suin. 68, 1961.

THNOB Ha KPYNHOTOHHAXHLIX CyAaxX XapaKTepH3YyeTcsl AaHHHIMH
Taba. 1.
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Cynorbie 3HepreTMYEeCKMe YCTAHOBKM

Ananu3 naHHbBIX pHC. 3 NOKa3blBaeT, YTO B JMana3oHe MOLL-
Hocrefi mo 15000—20000 a.c. HCROAL3YIOTCS TOJBKO JHH3EJIbHLIC
YCTAHOBKH € MaJoOGOpPOTHLIMH JIBHTaTeNsiIMH M TPsAMOA nepe-
Iayefi MOLIHOCTH HJH CO CPeAHeOoGOpOTHHMH aBHratensiM. Jlis
6osiee BBLICOKHX MOLIHOCTEHl YCHNeIIHO NPUMEHSIOTCA KaK JH3eJb-
Hble, Tak H naporypGuunbie C3Y. [Ipuuem nociaenHHe npeoG-
JajgaloT B AHana3oHe MmouHocredt Bbime. 30 000 a.c. B oTaenbHBIX
cJyuasix HCROJBb3YIOTCA ra3oTypOHHHLIE YCTAHOBKH, a IVIl OYEHb
BHLICOKHX MollnocTefi H3yyaercsi Bonpoc 06 3(Q¢eKTHBIOCTH MpH-
MEHEeHHs! ATOMHLIX 3HEPreTHYeCKHX YCTAHOBOK.

Ta6auna |1

Cynosbie sHepreTHYeCKHe YCTAaHOBKH 3aKa3aHHBIX
HJIH CTPOSILIUXCA KPYNHOTOHHAKHBIX CYJOB MO COCTOSHHUIO
Ha koner 1969 r.

Boaousuernienue, T

Koanuectso cynos

HaxoAAMHXCHd B NO-
cTpoitke

33K33aHHBIX

C nMapoTypOHHHBIMH

yYCTaHOBKaMH

€ AW3€.1bHBIMH
YCTaHOBKaMH

€ NapoTypOUHHBIMH

YCTaHOBKaMH

€ JIH3eAbHBIMH
YCTaHOBKAMH

50 000—60 000
60 000—70 000
70 000—80 000
80 0600—90 000
90 600—100 000
100 000—110 000

110 000—120 000

120 000—130 000

130 000—140 000

140 000—150 000

cebime 150 000

18 (Tan-
Kepol)

15 (tan-
Kephi)

7 (tan-
Kepbi)

1 (tan-
Kep)

—
o N

1 (tau-
Kep)

O W B

4
18
36 (Taukepni)

28 (TaHKepHl)
2 (yuuBep-
calbHble
cyna)

1 (pynoBo3)

35 (raHkeph)
6 (yHusep-
calbHHE

cyna)

21 (Tankephl)
2 (yHuBep-
calbHBIE
cyna)

1 (Tankep)
1 (yuuBep-
calibHOe
CYZLHO)

5 (TaHKepH
JieABEHTOM
160 000 1)

1 (tankep
nenBetdTom
185 000 1)

1 (Tankep
JenBeHTOM
195 000 T)

N
(e

19
11
11
13
4 (TaHKepH)

2 (rankepni)

1 (Tankep)

7 (TaHKepHl)
1 (yumuBep-
cajlbHoOe
CYILHO)

B nocaemune ropbl 3a py6exkoM yaeasieTcss 60JbHIOe BHH-
MaHHe mnpoGsemaM pa3BuTHa CIOY pjas nepcnekTHBHBIX THNOB
MOPCKHX TpPaHCMNOPTHBIX cylnoB. B cBsi3n ¢ 3THM npexacrasisioT
HHTepec MaTepHasbi npoBeaeHHoro B ['ambypre 31 okrsabpsa 1969 r.
3acefaHHsl CeKUHH CYNOBOr0 MalIHHOCTPOEHHS] HAay4HO-TeXHHYe-
CKoro cypoctpouteabHoro obmecrsa ®PI. B nacrosmedt crathe
CleNlaHa NONBITKA OOOGLIEHHS 3THX MAaTEepPHAJOB.
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Puc. 3. Pacnpepenenne THnos C3IY (N0 cOCTOAHHIO 3aKa3oB

na seppax ®PI na 22/1X 1969).

1 — nusenvHble ycranoBku; 2 — IITY; 3 —TITY.

Maporyp6unuvie ycranosku (ITY). Yaeavnbie pacxoan! Ton-
JHBa NapOTYPOHHHBIX YCTAHOBOK O6oOJblie 3aBHCAT OT HX MOLL:
HOCTH, ueM Yy Au3eJbHbX COY. ITosToOMy OTHOCHTeJbHBIE 3aTpaThl
na ropioue-cMa3ounble Matepnanan aas IITY okasbiBalorcs Gosee
BLICOKHMH B JHana3oHe MomHoctel go 25000 n.c. (puc. 4).

¥a
33 N
S § 1 \\\ 2
QU N
§!§ l? \<:»N“\~
b S—
3su ==
38 ! J
Ss 10 E— e
gL h h = — ]
3
S 09
g 10000 20000 30000 w000
S Q

Mow+ocms, A.C

Puc. 4. OTHOCHTENbLHBIE 3aTpPaThl Ha roplye-cMa3oy-
Hble MaTepHaJbl B 3aBHCHMOCTH OT MOIMHOCTH yCTa-

HOBKH.
1 — nH3eJibHast YCTaAHOBKA;

2 —TITY 6e3 npoMexyToOuHOro

neperpesa mnapa; 3 — IITY ¢ npoMeXyTOUHbIM NeperpeBoM

napa.

B nocnegnue rojabi peann3oBaH pPsil HOBBIX TeXHHYECKHX pemie-
HHil, HanpaBJeHHBIX Ha YCOBEpIIEHCTBOBAHHE H TIOBLIIIEHHE 35KO-
HOMHYECKHX TMNoOKa3arejeH nNapoTypOHHHBIX ycTaHOBOK. B wuwact-
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HOCTH, NMPAaKTHKYeTCsl NPHMEHEHHe OJHOro KOTJa, BaJjoreHepaTo-
pOB, CaMOINPOTOYHBLIX KOHJEHCAaTOPOB, BCMOMOraTeJbHBIX MEXaHH3-
MOB C 3JIEKTPONPHBOAOM, pereHepaTHBHOIO INOXOTpeBa IHTaTEJNb-
HOH BOMABI, a TaKXKe HCMNOJb30BaHHE NMpPOTPECCHBHLIX TEXHOJOrHYe-
CKHX MeponpHsaTHA (MakeTHpoBaHHe TPyGOMpoBONOB W XAp.). DTO
no3poanyo maa IITY wmomHocTeio okojgo 30000 na.c. ¢ mapa-
merpamMu napa 60 krc/cM? u 510°C (6e3 mpoMexKyTO4YHOro mnepe-
rpeBa) CHH3HTb YHeJbHHIH pacxon Tonansa po 200—210r/(n. c.4.).
OnHaKo Haxe C yyeTOM pas3jHYHOA CTOMMOCTH TOILIHBA 3Ta Be-
JHYMHA BCe elile CYLIECTBEHHO Bbllle, YeM Y JH3EJbHbIX YCTaHO-
BOK. [T03TOMy KOHKYpEHTOCNOCOGHOCTb NapOTYPOHHHBIX YCTaHO-
BOK 1O CpPaBHEHHIO C JH3eJbHBIMH NPH MOLIHOCTSIX MeHee
25000—30 000 . c. MOXeT OBITb JOCTHTHYTAa TOJbBKO 32 CYeT HX
NaJIbHeAIero 3HAYHTEJbHOTO COBEPIICHCTBOBAHHSA MyTeM IpHMe-
HEHHAl Pa3BHTOrO pereHepaTHBHOrO MNOXOrpeBa MNHTAaTEJbHOH BO-
Abi, NOBLIIIEHHBIX HavyaJbHBIX NMapaMeTPoOB Napa H NPOMEXYTOY-
HOTO neperpesa.

Pa3puTbiil pereHepaTHBHBI NOJOrpeB INHTaTesJbHOR BOJABI
obecreyyBaeT CHHIKEHHEe YIENbHOTO pacXxoia TONJIHBA, XOTA H
Tpe6yeT yBeJHueHHsi pacxoja cBexero napa. Poct uyncaa cryne-
Hell MOJOrpeBa NPHBOXHT K YMEHbIIEHHIO pa3MepoB SKOHOMai-
3epa KOTJIa H YBEJHYEHHIO NOBEpPXHOCTEHA NapolneperpeBaTeliei.
C yuyeToM HEKOTOpOro YCJOXKHEHHs CXEMbl YCTAHOBKH H YCJOBHH
pa3MeileHHss Ha cymax B CIY npuMeHsIOTCH, KaK NpaBujo, He
6osnee Tpex cTyneHefi nojorpeBa (B mOCJEHHX NpoeKTaX HHOrja
4—5 cryneHef).

Jns coBpemennnix IITY ¢ nmaponeperpeBaTesIAMH H3 IeEpPJIHT-
HBIX cTajefi TeMmepaTypa neperpeToro napa OrpaHHYHBaeTCsi Be-
auynHoit 520° C. C yueToM BHYTpeHHero K.IL 1. TypOHHbI, naB-
JeHHsi B KOHJIEHCaTope W JONYCTHMOM BJaXXHOCTH napa B Io-
cnepHedt ctynend Typ6uHn (10—12%) naBneHue cBexero napa
JNOMKHO cocTaBaiaTh ~ 80 krc/cm2  JlanbHefiee mnoBBILIEHHE
naBjieHHs1 Tapa, ofecneuydBaiollee CylleCTBEHHOe  YJyulleHHE
K.n.a [TITY BO3MOXHO JHIIb C HCNOJb30OBAHHEM TMpO-
MexyTouHoro neperpesa. [Ipu npomexyTouHom neperpese napa
YXOJSAIHMH ra3aMH CHHIKEHHe YIEJNbHOro pacxofa TONJHBA MoO-
)KeT JocTHratb ~ 3—8Y 3a cyeT NOBLIIEHHS NABJIEHHA CBEXKe-
ro napa u ~ 3—5% B pe3ysbTare NOBBIMIEHHSI CpEfHedl TeMmre-
paTypbl NOABOAA 3HeprHH K paboueMy Teuny.

OCHOBHbIM NpEHMYLIeCTBOM NPOMEXYTOYHOro neperpeea napa
YKa3aHHBIM CNOCOGOM SIBJSIETCS CHHIKEHHE 3KCIUIyaTallHOHHBIX
pPacxofoB H NepBOHavYaJbHBIX 3aTpaT, BCJEACTBHE TOro, 4TO, He-
CMOTPSi Ha HaJIHYHe AONOJHHTENbHOrO JbIMOXOJa, MNeperpeBaTe-
Jeft. H TpyOGONpOBONOB, pacXoj CBEXEro napa Ha YCTAHOBKY
yMeHbIlaeTcsi NpPHMepHo Ha 15—20%.
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Puc. 5. OTHOCHTeJbHBIE 3aTpaThi Ha ropioye-
cma3ounbie matepuaanl aga IITY B saBucu-
MOCTH OT JAaBJIEHHSI CBexero mapa.

1 — Gea npoOMeXKyTOYHOro meperpeBa napa; 2-—c

NMPOMEXYTOUHbIM TNEeperpeBoM KOHAEHCHPYEMbIM Tma-

poM H3 oT6opa; 3 — Cc NPOMEXYTOYHbIM NeperpeBoM
YXOOAAIIHMHE ra3aMH.

B cayuvae npoMexyToyHoro neperpeBa KOHHEHCHpYEMbiM ma-
pom u3 oT6opa o6ecneyHBaeTCsi NOBLIIEHHEe JaBJEHHS CBEXKEro
napa H CHHIKeHHe yHeJbHOro pacxopa tonjuba. IIpu 3TOoM BBHIGOD
napaMeTpoB [MpPOMEXYTOYHOrO neperpeBa Iapa OrpaHHYHBaeTcA
JIONYCTHMOH BJIAXKHOCTBIO B MNoOCJeAHeA CTYNEHH TYpOHHBI.

SKcnayaTalHOHHbiE 3aTpaThl Ha Troploye-CMa3ouHbie Mare-
pHaJHl NpPH NPOMEXKYTOYHOM INeperpeBe KOHICHCHPYEMHIM NapoM
H3 OT60pa OKa3blBalOTCA BbiHle, YyeM B YCTaHOBKaX ¢ NpOMEXY-
TOYHBIM NEperpeBoM napa yXOmsIHMH rasamu (cm. pac. 5). Ilpu-
YHHOMA 3TOro sIBJASAIETCS HECKOJbKO GOMBLIMA pacxoj CBEXKero mnapa
H3-32 MEHbIIEro pacnoJjiaraeMoro TelJionepenaja.

JAusenvubie ycTaHoBKH. CoBpeMeHHble HH3ebHbie YCTaHOBKH
¢ MayI0060POTHHIMH IBYXTAaKTHBIMH KpeALKON(HLIMH ABHraTeJsiMH
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H Ha 06a3e MHOTOMAallHHHBIX arperaToB cO CpelHeo00pPOTHLHIMH
JIH3eJISIMH MOTYT obecrieuHTb MOWHOCTE Ha Baay no 40000—
60000 n.c. JlanvHefimiee coBeplIeHCTBOBAaHHe TYpPOOHAANYBA,
OXJIaXXJeHHS HaJlyBOYHOro BO3JlyXa, OpraHH3alHH pabouero npo-
necca M T. JA. NO3BOJISIET OXHAATb YBEJHYEHHR TEPMHYECKOro
K.I. 1. auseneft ¢ 42 no 45%. Pa3BuTHe coBpeMeHHHX JH3eJb-
Heix CDY xapakrepu3yercs NOBHIIEHHEM CTeNeHH HCHOJb3OBa-
HHA TeNJa B IlHKJE YCTAHOBKH, B YaCTHOCTH, MYTEM TMPHMEHEHHS
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Puc. 6. Uamenenne cooTHoLIEHHS NPONYJbCHB-
HoiX K. JA. npu 80 u 100 o6/mMun rpeGuoro

BHHTaA.

I —no panee o0OnyGJHMKOBaHHbLIM JAaHHLIM; 2 — Mo
nAanueiM dupmbt Bypmeiictep or Baiin; 3 — npu gua-
MeTrpe BHHTa 9,75 M.

YTHJAH3aHOHHBIX KOTJIOB H HCrnapHTreJefl (¢ HCNOJb30BaHHEM Terl-
Ja oXxJaxjaiomehl Boib JH3eJed), a TakxkKe BaJoOreHepaTOPHbIX
ycTaHoOBOK. [IpH NOBBLIIIEHHH TeMIepaTypHOTO YPOBHSI B CHCTEMe
OXJaXKJAEHHA TeIVIO OXJaXJaluen BOAbl AH3eJeHd MOXKeT Hc-
NOJMb30BATbCA JJIfi TeHEePHPOBAHHA Napa HH3KOro MAAaBJIeHHs, Ha-
npumep, Aas pedpHKEpPaTOPHBIX YCTAHOBOK HJH cHCTeM oforpe-
Ba. ['enepHpoBaHHe nmapa B CHCTeMaX OXJaXIEHHA au3eJel MO-
}eT ObiTb OCYLIECTBJEHO NpH NapooGpa3oBaHHH HeNOCpeACTBEH-
HO B TIOJOCTSIX OXJaXJeHHs J[BHrartejss (HCNapHTesJbHOE OXJa-
XKaenue), JH60 3a ero npejenaMH (BBLICOKOTeMIlEpaTypHOE OXJa-
XKJaeHHe). B nocienneM ciayuae 3a cyerT NOBLIIEHHS NABJICHHA B
CHCTEME€ HCKJIIOYaeTcss napoo6pa3oBaHHe Ha OXJIaXKJaeMHX 3Je-
MeHTax JH3eJsl.

Peann3anusi BTOpPOro H3 3THX CNOCOGOB B CTALHOHAPHBIX
yCTaHOBKaxX MaJiol MOIHOCTH MNOKa3aja, YTO Npo6JeMbl TemnJo-
HaNpsiXKEHHOCTH ABHraTesefl BIOJHe pa3pelmHMbl. Bmecte ¢ TéM,
OOJMKHH OHITL YyXecTOueHbl TpeGOBaHHAi K CMa304YHBIM MacaM
B CBSI3H C NOBbIIIEHHEM TeMnepaTypsl NopmiHs Ha 10—I15°,

Jlns KPYNHOTOHHAXKHBIX TAHKEPOB ONTHMAaJbHAsi YacToTa
BpauleHHsi rpe6Horo BHHTa cocramjsieT ~ 80 06/mMHH, B TO Bpe-
Msi KaK Y COBPEMEHHBIX MaJloOGOPOTHBIX JIBHrateJedl ¢ npsiMoft
nepefilayefi MOIHOCTH oHa paBHAerca ~ 100 o6/MuH. CBsizaHHble
C 5THM NOTEpH B NPONYJbCHBHOM K.II. A. NMOKa3aHBl Ha pHc. 6
NPHMEHHTEJbHO K pe3yJbTaTaM HCCJIENOBAHHM, BBIMOJIHEHHLIX IJIs
cynos pensefitoMm go 500000 1. Ilpn nocTpoeHHH NyHKTHPHOR
KPHBOM YYHTHIBAJIOCb OTCYTCTBHE K HACTOSIIIEMY BPEMEHH HCCJe-
JOBaHHA MO BHHTaM AuaMmeTpoM Bbime 9,75 M. CyuTajoch Tak-
€, 4YTO 3Ta BeJHYHHA sABJseTca npejenbHoli. Kpome Toro,
BLIHFPLIII B NPONYJbCHBHOM K.II. I. JJA YCTAaHOBOK C COOCHBIMH
BHHTaMH (N0 CPaBHEHHIO C OJNHOBHHTOBLIMH) BpSiJl JH MOXKeT
noctarath 10—15% (no HauGosiee ONTHMHCTHUECKHM OLIEHKaM),
a BepositHee Bcero coctaBHT 4—7Y%. IlostomMy Ha mepcrmekTuB-
HbIX CyJaX ¢ MaJloOGOPOTHBIMH IH3€JSIMH TIPEACTaBJsieTCH LeJe-
COOOpasHbIM NMPHMEHEHHE BHHTOB <«TaHAEM>».

B cBsisH ¢ TeM, YTO Ha 4acTH TaHKEPOB B HACTOsllee BpeMs
He TNpHMeHsieTcsi 000rpeB TaHKOB, TO MPH HCNOJbL30OBaHHH BbHICO-
KOOGOpPOTHBIX J[iH3eJiell IJifi NPHBOAA TIpY30BbIX HACOCOB MOXKHO
O0TKa3aTbCsl OT YCTAHOBKH Ha 3THX CyAax BCIOMOraTeJbHhIX KOT-
JoB GoJsibmioft nmaponpou3BOAHMTENbHOCTH. I10 MHEHHIO chenHaJH-
ctoB OPI, npuMeHHTeabHO K HIH3eNbHOMY TaHKepy JelnBedATOM
200000 T Takoe pemeHHe He TOJLKO KOMNEHCHPYET NOTEPH H3-3a
CHHXXeHHOro Ha 4—59% nponyJabCHBHOrO K.m.JA.,, HO H CMOXET
o6ecneynTb, N0 CPaBHEHHIO C TYpPOHHHBIM TAaHKEpOM, HEKOTOphie
NpeHMyIecTBa B peHTabe/bHOCTH.

B nocaennne roan BeayulHe [AH3eJeCTPOHTENbHble GHPMBI
Bce GoJiee BBICOKHMH TeMIIaMH YBEJIHUHBAIOT BHITYCK cpeaHeo6o-
poTHHIX Au3esei. MIX uHJAHHIApOBBHIE MOIIHOCTH COCTABJSIIOT OT
400 mo 1000 x. c. mpn 360—600 o6/mMuH, a as au3eneli C pacxo-
JAmuMuca nopwHaMu npu 300 o6/MuH pocruraior 1250 a.c. IMpu-
MeHeHHe cpelHeOGOPOTHLIX ABHraTesell NMO3BOJIET CHH3HTH raba-
PHTH M BeC YCTAaHOBKH, JaeT BO3MOXHOCTb HCNOJIb30BaTb ONTH-
MaJIbHYI0 9aCTOTYy BpallleHHsi rpeGHOro BHHTAa H CO3JaeT YCJIOBHS
IJA NPHMEHEHHsI COOCHBIX BHHTOB C NPOTHBOMOJIOXKHBIM Bpate-
HueM. CocraB pnnsenb-penykTopHoit CIY moxeT ObiTh yMeHblieH



CynoBple sHepreTMYecKMe YCTAHOBKH

3a CYET OCYUIECTBJIEHHA JONOJHHTENLHOro OT6GOpa MOLIHOCTH AJIsi
NPHBOJA 3JEKTPOTeHEPaTOPOB HJIH TPY3OBBLIX HAcOCOB HEIOCpen-
CTBEHHO OT JiBHraTeei, Ju60 OT riaBHoro pemykropa. Ilpu-3tom
B 3aBHCHMOCTH OT cxeMbl CIY Heo6XOXMMO INpexycMaTpHBaThb
BO3MOXKHOCTb OTKJIIOYEHHS! TJaBHHIX JIBHraTeJeH OT pelykTopa
AH60 penykropa OT rpe6Horo Bana. Takoe pelieHHe CHHKaeT
KanHTaJbHble 3aTpaThl, ynpoulaeT oGCHyXKHBafHe YCTAHOBKH H
NO3BOJISIET PEaJN30BaThb OTOOp SMEPrHH Ha OOGIIECYAOBHE HYXKAH
OT IMIaBHBIX JABHratejief, JONYCKalOUHX HCINOJAb30BaHHE TSHMKEJbIX
COPTOB TONJIHBA.

IloBbileHHbIi ypOBEHD IyMa B JH3€/b-PEXYKTOPHBIX YCTa-
HOBKaX, No MHeHHIO cneunanncros OPT, He nomxkeH npexacras-
JTh CO6OA 0C0GOR npoGJeMbl, MOCKOJbKY YNpabjeHHe MNepcrek-
THBHBIMH COY BoOGIIEe GYAET OCYLIECTBJATHCH JHCTAHIHOHHO H3
3BYKOH30JIHDOBAHHOrO0 LEHTPAJbHOrO NOCTA.

lFa3orypOunnbie ycranosku (I'TY). Bonpoc 06 ucrnonb3opa-
HHH Ta30TYPOHHHBIX YCTAHOBOK Ha GOJBIIHX TPAHCNOPTHHX cylax
fAIBISIETCS B HacTosilllee BPeMsi OXHHM H3 HauGoJjee crnopHuiX. Ilo-
JIOKHTe/bHble KavecTBa I'TY cBoamsitcs, B OCHOBHOM, K CJenyIo-
HeMy:

— He0oJbIIHE TaGapHThi H BeC YCTAHOBKH;

— NpOCTOTa OGCNYXHBAHHA M NPHCNOCOGJEHHOCTb K AaBTO-
MAaTH3aIHH;

— PEMOHTONPHrOAHOCTb (MPOCTOTAa 3aMEHBI 3JIEMEHTOB) M
BO3MOXHOCTb OBLICTPOro 3amnycka.

CymectBeHHBIMH HefocTaTKaMH I'TY SIBASIOTCH OTHOCHTENb-
HO GOJIBLIOA pacXoj TOIJIHBA M BbiCOKHEe TPeGOBaHHA K €ro Ka-
YecTBY.

Bonpoc 06 addexkruBroctn npumenenuss I'TY Ha KOHTeMHep-
HHIX Cylax Haydatcsi cneuuanuctamu ¢upm MAN u Bpemep Bya-
KaH. PaGota npoBonunach Ha OCHOBe OGIIHX 3KOHOMHYECKHX HC-
C/elOBAHHA, TPH KOTOPHX (aKkTOpbl, BJAHSIOUIHE HA CTOHMOCTH
TIEpEBO30OK, MNpPEACTaBAAJIHCL B BHIE GYHKUHA C MPOH3BOJBHO
BADHbHPYEMBIMH TNapaMeTPaMH, a TaKke Ha OCHOBE KOHKPETHBIX
npopa6oTOK, rie MAeTaNbHO aHaJH3HPOBAJHCh BONpPOCH KOMNO-
HOBKH, MOHTaXa H S3KCIUIyaTalHH YCTaHOBKH.

Hcxonnbie pauubie no CIY, mas KOTOPBIX NPOBOAHJHCH €0-
NOCTaBHTE/IbHbIE 3SKOHOMHYECKHE HCC/JelOBaHHsl, TPHBEHEHH B
Ta6a. 2. B kauecrBe coBpemennnx I'TY o6ieryeHHOro THma * pac-
CMaTpHBAJIHCh YCTAHOBKH C TeMNepaTypoRt rasa Ha BXojde B Typ-
6uny 850°C. JIns nepcreKTHBHBIX o6JeryeHHbix I'TY TeMnepa-
Typa rasa Ha Bxojie B TypOHHY cuHTalach paBHoli 1150°C,.

Pacnipejienienne cyMMapHBIX TONOBBIX SKCILTYaTaLHOHHBIX 3a-
TpaT Jast cpaBHHBaeMbiX COY No OTHENBHBIM CTATbsIM PacXooB
TIPHMECHHTE/IPHO K KOHTEHHEPOBO3y NoKa3aHo Ha puc. 7. OTaHuHs
GONBIIHHCTBA CTaTeH pacXoA0B NS PasiWyHMX THNOB C3Y

* TTon o6/serYyeHHBIMH NOHHMAIOTCS I'TY aBuauuoHHOro TH-
na, KOHBEPTHPOBAHHblE NPHMEHHTENbHO K MODCKHM YCJOBHSIM.
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CPaBHHUTEJNbHO HeBeJqHKH. CyllecTBeHHAsi pasHHIA B CYMMapHBIX
rOAOBLIX 3KCNJyaTallHOHHBIX pacxofax oOYCJIOBAHBAETCS, Npexkie
BCEro, pasjiyiHeM B pacxoAax Ha TOMJIHBO H CMa30yHoe MacJo.
HanGonee onTHManbHOM ANsi pacCMAaTpHBaeMOro CyIHa OKashi-
Baetca COY co cpenHeoGOPOTHHIMH HBHraTEJISMH.

PesyarraThi obutero conocrabienuss Bcex C3Y, BbiGpaHHBIX
17151 HCCJIeIOBAHHSI B COOTBETCTBHH ¢ TabJ. 2, nokasaHw Ha pHc. 8.
B mmpokoM auanasoHe rpy3onogbeMHOcTedl AIS KOHTefiHEPHLIX
CYIOB NIPH CKOPDOCTH XoJAa 24 y3 ONTHMAaJbHbBIMH TaKxke OKa3bi-
BalOTCsl YCTAaHOBKH €O CpefiHeo6OpoTHLIMH Ju3ensiMu. Ilpu Goswn-

MapAu (@pnr).10 §
er 1 o1 o mwvovovow
3 > ,
5
S 12f 2 7
@ W << é ’
g3 > N\
§ A
g N X
Y 0 il 7
gL

Puc. 7. HaMeHenne rofoBbiX 3KCIJIyaTALHOHHBIX
PAcCXoi0oB MO KOHTEHHEPHOMY CYAHY AeABefTOM
20000 T co ckopocThio xoma 24 y3 B 3aBHCH-
MOCTH OT THNA SHEPreTHYECKOH YCTAHOBKH
(ycaosneie o6o3nadenns cm. B Taba. 2).

I — pacxonbl Ha TONMJAHBO H CMa30yHOe MAacno, 2 — pac-
X0Abl Ha AaMODPTH3ALHMIO H OTYHCJEHHS C KanHrtana:
3 — 3aTpaTH Ha noOrpy3kKy H pa3srpy3ky; 4 -— crpaxosa-
HHe; 5§ — copmep)KanHe KOMaHAbl; 6 — MOPTOBblE pacxo-
Abl; 7 — pacxoabl Ha OOCNyXXKHBaHHMe M HaBHramHOHHbIe.

IIHX 3HaYeHHAX TPYy30NOABEMHOCTH 3KOHOMHYECKH 3(¢eKTHBHbLI-
mu siBasitorest [ITY. COY ¢ o6GaeruennbiMu I'TH npu yzmeabHoM
pacxone TonauBa ~ 230 r/(1.c4.) oKa3biBawoTcs He3pdeKTuB-
HbiMH. BMecte c TeM, nepcnektuBrble I'TY 3Toro kmacca c ymenb-
HbIM pacxosoM TonauBa 180 r/(s.c.4.)) SABJSIOTCA KOHKYPEHTO-
CIOCOGHBIMH 110 CPABHEHHIO C JPYrHMH pacCMOTPEHHbIMH YCTa-
HOBKaMH, B OCOGEHHOCTH MNPH MajbiX 3HAYEHHAX TPY30NONBEM-
HOCTH CYIHa.

CneflyeT OTMETHTb, YTO C TOYKH 3DEHHsI 5KOHOMHYECKHX MO-
KasaTrejiefl JHCKYCCHOHHBIM $IBJISIETCSI BONPOC 06 YTsXKEJEeHHBIX

Tabauwa 2

Hcxopnbie pannbie cpasuuBaembix C3Y

I'TY .aBuanuonHoro® Tumna rTy -“POT‘:‘wa’”'e““oro' Ilu3ensbHbie YCTaHOBKH nrTy
Xapaicepuetm nHeR mmpo- | © MRI0000poT- |
COBpEMEHHbLIE nepcClrieKTHBHHe| C perenepauueﬁ MeXYTOUHHM ABYXTaKTHWHMH YeTH PEeXTAKT- COBpeMeHHHe
oxaaxaeHHem IH3eAIMH HbIMH
BO3AYyXa AH3ENAMH

YcaosHoe 0603HaueHHE YCTaHOBOK I 11 Im 1V A" V1 vl

Temnepatypa Ha Bxome B Typ- 850 1150 750 — — 510
6uny, °C

Copt TonJaHBa Mopckoe nHaenbHoe Tsaxenoe Tonauso

(aucruanar)

Yaenvuwiit pacxon, rf(a. c.u.) 230 180 235 190 158 158 210

Croumoctp B Mapkax®* 3a | T 97 97 60 60 57 60 53

YaenvHuii pacxoa Macaa, 0,03 0,03 0,05 0,05 0,8 1,2 0,05
r/(n. cu.)

CrouMOcTh B Mapkax 3a | T 3300 3300 1000 1000 1200 1080 1000

YnenbHble pacxoAnl Ha o6cCay- 2,0 2,0 1,5 1,5 1,5 1,7 1,3
xKuBauue, 10— mapok [ (1. c. u.)

® 3pnech H najsee mapku OPT,

4%
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I'TY «npoMbILJIEHHOTO THNAa», B YaCTHOCTH, C pereHepauHei H
NpPOMEKYTOUHBIM OXJaXKJEeHHeM Bo3lyXxa. B mnepcnektuBe 3TH
yYCTAaHOBKH MOTYT HafiTH npHMEHeHHe Ha  KPYNHOTOHHAXKHLIX
TPaHCOOPTHHIX cylax.

CyulecTBeHHOE BJIHSIHHE Ha 3KOHOMHYECKYI0 3(¢eKTHBHOCTb
C3Y oKa3blBaeT YHCIEHHOCTb MalIHHHOA KoManAb. B nposeneH-
IIBIX pacyeTax yiKe YUHTHIBA€TCS BO3MOXKHOCTb COKpauleHHsi 0G6-
cayxupawouero nepconana I'TY B cpeanem Ha uveTrbipe ueJsioBe-
ka. JlanbHefiee ero yMmeHbmieHHe (Bcero Ha 8 ves.) Morsio 6ol
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Puc. 8. Bausinne tHna C3Y Ha CTOMMOCTb NEpeBO3KH Ipy-
30B AJif KOHTEHHEPHOro CyAHa CO CKOpPOCTbi0 Xojaa 24 y3
(ycnoBHble 0603HayeHHst cM. B TabJa. 2).

CYLeCTBEHHO pacIIHpHTh 006JacTh 3KOHOMHUYeCKoH 3 @deKTHBHO-
cru I'TY.

INpoekTHble MpopaGOTKH MO ONpejeseHHI0O 06JacTH NpHMeHe-
HuA o6naerveHnbiX I'TY 6buin npoBefieHb NPHMEHHTENbBHO K KOH-
TefiHEPHOMY CYIHY, 3aka3aHHoMy ¢upme Bpemep Byakan cIITY
mowHocTbio 32 000 a1, c. (yameanHblft pacxon TonsuBa 210 r/(a. c. u).
OnHoflt H3 OCHOBHBIX 3ajay sIBJAJOCH YCTAHOBJIEHHE BO3MOXKHOIrO
yBeJIHUeHHS] BMECTHMOCTH CYJAHAa IO KOHTeHHEpaM 3a CuYeT MNpH-
meHeHuss I'TY. B kauectBe ryaBHbIX JBHrarejier pacCMaTpHBa-
auch asa I'TI tuna LM2500 ¢upmn JIxkeHepan uektpHk. Jas
yBeJIHUEHHS] MEXPEMOHTHBIX TepHOIOB, KOTOpble B HacToOsiLiee
Bpemsi onpeneneHbl dupmon B 8000 y (c yKasaHueM, 4TO NoCJen-
HHe ONbITHble [aHHble TO03BOJSIOT PACCUHTHIBATL Ha JBY-, Tpex-
KpaTHOe HX YyBeJHYeHHe), MomHocTh Kaxjoro I'TJ] 6buta npu-
HaTa paBHodt 16000 Js.c, BMeCToO MaKCHMaJbHOR MOIRHOCTH
25000 n.c. HepmocTaTkOM NPHHATOrO pemieHHsl SIBJASIETCS TO, YTO
npu nedopCHpPOBAHHH ABHraTe/si yAeJbHblil pacxonm TONJHBA TO-
Bbimiaercss co 183 mo 203 r/(s.c.u.).

IIpopa6oTkn nokasanu, YTO ras’oTypOHHHBIH arperat 3aHH-
MaeT NMPHMEPHO TaKylo e mjomanb, Kak # T3A c mapoBoit Typ-
6uHoft. OgHako B I'TY OTCYTCTBYIOT ry1aBHBIi KOHEEHCATOP C IHP-
KYJIIIIHOHHBIM KOHTYPOM H TIJaBHBIH KOTeJ C ero BCIOMOraTeJib-
HbIM o6GopynoBaHueM. B To ke Bpemsi aas I'TY Heo6xomuMbl 3Ha-
YHTEJIbHble O6bE€Mbl ISl BO3AYXONPHEMHbIX H ra3oBbINYCKHBIX Ka-
HaJIOB, XOTSl NMPH 3TOM B BHINYCKHOM ra3oXoke MOxKeT ObITb pas-
MEIEeH YTHJH3allHOHHbIA Korenl THna Jla MoHT, reHepHpylolu#
nap pjaa Typ6oreHepaTopa, ofecrneuHBalollero Ha Xoay MNoTpe6-
HOCTH CyAHa B 3JeKTposHepruH (~ 1800 xBr).

Ilo pesyabraTaM npopa6otkn Macca I'TY mnosnyueHa paBHo#
~ 915 1, 1. e. npuMepHO BABoe MeHbmie Macchl IITY, xoropas
cocraBasier ~ 1900 T. Bopiurpnimn B kybaType npu NpHMeHeHHH
I'TY nossoasier AONOJHHTEJNHHO Pa3MeCTHTb Ha CyAHe 79 KoOH-
tefiHepoB. [lo cpaBHeHHIO c cymHoM, o6opynoBavHbiM IITY u
umetomtiM 1088 KoHTefiHepoB, moJie3Hasi BMECTHMOCTbL YBEJHYH-
BaeTcs, TakuM o6pa3oM, Ha 7%.

Oco6o ciieyeT OTMETHTb MPOCTOTY AEMOHTa)Ka ras3oBoOil Typ-
OHHB Jasi 3aMeHnl TNPH peMoHre. TypO6HHa Maccoii ~ 4 T
CpaBHHTEJbHO yjaoOHa 1as TpaHCOpPTHPOBKH. OHa MoXeT GHITH
nepeMenieHa B HOC H3 3BYKOH30JHPOBAHHOM BHFOPOAKH H TOX-
HATa HaBepX KOHTEHHEPHbIM KPaHOM uyepe3 KOPMOBOM rpy30BoM
tpioMm. Ha npumepe cymna «Anmupan Kaanarauw» mnokasaHo,
YTO 3Ta onepanHsi OCYHIECTBJISAETCA MeHee ueM 3a 24 y,

OnHoit H3 ocHOBHBIX npo6aem I'TY sBasieTcs BO3MOXKHOCTb
ofecrnieyeHHs1 CyAHY 3ajfHero xoja. B cBs3Hm c TeM, uTO CO3]a-
Hue BPILl (oco6eHHO NATH- HJH INECTHJOMNACTHOro) IJs MOLHO-
crefi cBbime 30000 s c. BecbMa mpo6ieMaTHuUHO, B npopabGoTkax
OblIH  pacCMOTpPeHH Mepejayd  CAEAYyIOIHX HABYX THIOB:

1. PeBepcuBHasi mepejaya ¢ GpHKIHOHHBIMH MydTamu. AHa-
JIOTHYHas nepenaya, XOTs H C HeCKOJbKO 6oJiee CIOXKHOM cxeMoii,

Cynocrpoeaue Ne

npuMcHeHa Ha cyaHe «Anamupan Kaanaraw». B pannom cnyu:
paccMaTpuBaeTcss KOMOMHHpOBaHHAas nepejaya, BKJIOYAIOWAs M
unxkaiownit peaykrop Craap-JlaBanby H niaaHerapuwii pesepc-p
aykrop Crokuxt. KoHCTpYKTHBHBIE H SKCIVTyaTauloulnie 3aTpy)
HEHHSl TIPH HCMOJIb3OBAaHHH Tlepeflau TaKoro THNa oO0YCJOBJEH
3HaYyHTEeJbHBIM KOJHYECTBOM TenJa, BBbIACJSIOErocss MpH cuel
JeHHH MY(TH, H NOBBHIIEHHBIM H3HOCOM €€ PabOYHX NOBEPXH(
crefi TpH 3KCTPEHHBIX peBepcax, YTO MOKET MNPHBECTH K Heol
XOAHMOCTH HX 4YacTOH 3aMeHLL
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Puc. 9. Foposas npubbiip AJs ra3oTyp6HHHOrO KOHTeH-
HEPHOro CyAHa B 3aBHCHMOCTH OT HEHbl TOIUIMBA H J0-
NOJHUTEJIbHOH TI'PY30BMECTHMOCTH.

1 — nONOJHMTeIbHOE KOJHUYECTBO KOHTeltHepoB ans cyawa c¢ ITY;

2 — ponoJiHUMTeNbHAA TpY30BMECTHMOCTb cyAHa ¢ I'TY; 3 — rogoBasn

npu6bib ana cyoua c IITY npH 1088 kouteitnepax; 4 — romosas

npHGeINL pjas cynsa c¢ [TY npu JOMOJHHTENBLHOM pa3MelleHHH
79 xouTeiinepos,

2. KoM6HHHpOBaHHas nepefiaya, BKJIOYAlOmasi THAPOTPAHC-
dopmatop H ruapoMydThL I‘nnpmpaﬂctpopma'rogu TAKOr0 THNA,
XOTAA H JUI 3HAUHTEJbHO MEHbHIHX MOIIHOCTEH, NPHMEHSIOTCA
B TeINIOBO30CTpoeHHH. B coueranun ¢ mMydpramn derrusrepa rua-
potpaHchopmaTop obecriedHBaeT CO3MaHHe MepeAayd, C NOMOLIbIO
KOTOpO# peBepCHPOBAHHE MOKET ObITb OCYIIECTBJEHO 6€3 KaKHX-
JU60 3KCIIyaTalHOHHLIX 3aTPYAHEHHH.

3HauHTeJbHAsA 4acTh NMPOEKTHOrO HCCjeJoBaHHs Oblia MOCBS-
HleHa aHaJH3y 3KoHoMHueckofi sddektuBHoctn I'TY B cpaBHe-
HuH ¢ IITY. Pacuersl BHNOJHAJHCL C y4eTOM NATH NOJHBIX peil-

Ta6aunma 3

3KkcniyaTallHOHHO-9KOHOMHYECKHE TOKa3aTellH KOHTEHHEpHbIX
cynoB ¢ I'TY u IITY momuocrsio 32000 a.c. (B mMapkax)

ITokazatean Cyauo ¢ IITY Cyano ¢ Ty
[leppoHauasbHasn CTOH- 65 600 000 66 285 000
MoCTb (BKJMIOYas KOHTEHHe-
phi)
TopoBble pacxonmni:
OCHOBHble (aMOpTH3allHs, 14295 000 14 875 000
OTYHCJIEHHSI C KamHTaJja,
PEMOHTH,  COJlepXKaHHEe
KOMaHAH H T. 1)
HA TOMIHBO 2245000 4 325 000
npouHe 800 000 800 000
CyMMapHble TOHOBLIE pac- 17 340 000 20 000 000
XOAbl
Foposofi noxon 24 360 000 26 096 000
l'ogoBasi npHGBLTL 7 020 000 6 096 000




CynoBble 2HepreTHYecKMe YCTaHOBKM

toB cymia B rofi ¢ 80%-Hoit 3arpyskoh mnpu croiMOCTH fiepe-
Bo3ku 2800 Mapok Ha KOHTefisep 3a pefic B ojun KoHell. Ymc-
JEeHHOCTh KOMaHAbl Jisa cyAHa c¢ IITY OGbia npuHATa paBHOM
42 vey., pasa cyaHa ¢ I'TY — 38 uen. B kauectBe TOm/IMBaA IS
IITY npuHuMmajica TomnouHbli Ma3yT no LeHe 50 Mapok 3a TOHHY.
Pe3ysbraThl conocTaBHUTENbHON OLleHKH, TNpHBeleHHble B TabJ. 3
¥ Ha pHC. 9, NOKa3bIBaIOT, YTO rojioBas NpuOLUIb y NapoTypOHH-
HOrO CyIHa OKa3blBaeTcfl Bblllle npuMepHo Ha 0,9 MJIH. MapoK,
T. €. Ha 15%. DT nudpH NnojsyyeHn NPH OpHEHTALHH HA JAH3eJNb-
HOe TOIVIHBO BBICLIIErO KauecTBa, IPHMepPHO COOTBETCTBYIOLRee Clie-
uupukauun BS2869B1 co ctommMocteio ~ 100 Mapok 3a TOHHY.
OnuHakoBoit AJA CyJOB ¢ ycTaHOBKaMH OOOHX THNOB rojioBas
NpHOBLLIL MOXeT CTaTb NPH CHHXKEHHH IleHbl Ha TOIJHBO I
ITY no 78 mapok 3a TOHHY.

IlpoBesieHHble 3KOHOMHYECKHE HCCJIEOBAaHHS W TNPOEKTHbIE
npopaGOTKH NaioT NpejcTaBleHHe o0 ypOBHe pa3BHTHA CYJAOBbLIX
[TY B O6auxaiiieM OyaymeM. IlepcnektuBHoe pasButuHe [TY
npuMeHuTesbHO K o6serueHHbiM I'TJ] pomkHo noiiTu, B nepBylO
ouepellb, B HanpaB/ieHHH TOBLILIEHAA TeMIepaTypbl rasa Ha
BXone B TypOuHY (c OJHOBpeMeHHbIM YBeJHYeHHEM CTeleHH
NOBLILIEHHA JAaBJeHHA) W CHHXXEHHS PacXxoJioB Bo3jayxa. BHe-
JpeHHe HapaLy ¢ 3THM JPYrHX MEpONpPHATHA C yueToM OINbITA
pa3BuTus aBHauHOHHBIX I'TJl no3BossfeT OXuAaTh CYLIECTBEHHO-
ro yJayullleHHsi 5KOHOMHYHOCTH H Beco-rabGapuTHbIX IOKa3aTeJedl
I'TY, o6ecneunB TemM caMbiM SKOHOMHUYeCKYI0 3¢ (}eKTHBHOCTb
HX NpHMEHEeHHA Ha NepPCNeKTHBHbIX KPYNHOTOHHAXKHBIX CKOPOCT-
HbIX CyJax.

AtomHble 3HepretHueckue YycTaHoBkH (A3JY). TexHuueckas
BO3MOXHOCTb co3faHufi ADY Hu ofGecneueHHs HX HOPMaJbHOM
3KCIVIyaTallHH B CYAOBbIX YCJOBHAX IPOJEMOHCTPHpOBAHA Ha
fipuMepe aTtoMoxolioB «JlenuH», «CaBanHa» M «Otto IaH». Oc-
HOBHO# NpoGJeMoii npuMeHeHHs1 ADY Ha MOPCKHX TPaHCNOPTHHIX
CyJlax ocTaeTc HeAOoCTaTOYHAaA HX S3SKOHOMHYecKass 3¢ ¢eKkTHB-
HOCTb N0 cpaBHeHHl0 ¢ COYV Ha yryieBoJOPOIHOM TOIJIHBE.

C yBesHueHHeM MOILHOCTH YJeJbHble KanuTaJbHble 3aTpaThl
H CTOHMOCTb TolyHBa y ADY cHHXKaloTca GbicTpee, ueM miaa COY
obbiyHoro tuna (puc. 10). ITosTomMy HaMeTHBIuIasicA TeHAEHUHA
pocTa MOLIHOCTH YCTAHOBOK CO3JlaeT NeEpPCHeKTHBY CpPaBHHTEJb-
HOrO YJyYllleHHS TEXHHKO-3KOHOMHUECKHX TNoKasarejed CyAOBbiX
ADY. CHueHne yneNbHBIX 3aTPAT HeJb3f, OJIHAKO, MePeOLEHH-
BaTh, NOCKOJIBKY H JJIfi aTOMHBIX CYOB TNIPH NOCTOSIHHOM rpy-
30n0beMHOCTH pocT MowHOocTH COY NPHBOAMT K CpPaBHHTEJBHO
11e60JILIIOMY YBEJIHYEHHIO NPOBO30CNOCOGHOCTH.
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Puc. 10. H3meHneHHe KanuTaJbHBIX 3aTpar M

cToumoctH TonauBa AJY, a TakKe ronosoit mpo-

BO30CNIOCOGHOCTH cyAHA Ha 1600 KoHTeiiHepos

(pefic EBpona—AscTpajusi) B 3aBHCHMOCTH OT
MOIILHOCTH YCTAHOBKH.

I — cyMMa nanMrajibHblX 3aTpaT M CTOHMOCTH TONJIHBA;
2 — Kanurtaljibible  3aTpathl; 3 — NMPOBO30CNOCOGHOCTD
cynHa,

Il Takux cynoB, KaK TaHKepbl, IKCINyaTHPYIOLIHXCH Ha
RaJbHUX JHHHAX, MEHbLIMA Bec aTOMHON YCTaHOBKH, N0 CpaBHe-
HHIO ¢ CyMMapHbiM BecoM o6bluHoR CJDY ¢ 3anacaMu TONJIHBA,
MOXeT JaTh BHIHIPHILI B NOJe3HOH 3arpy3ke cyaHa. IlpuMenu-
TeJIbHO K aTOMHOMY KOHTeHHePHOMY CYAHY npeo6sajaiouiee 3Ha-
yeHHe OyJeT HMeTb YyMeHblleHHe OGbEMOB, HCHOJb3yeMbIX IJIf
NOJIESHLIX TPY30B, MOCKOJbKY AJY Tpebyer GO/bIIKX NOMEICHHE,
ueM obbiyHan IITY, TomimBo Ans KoTopoil MoxeT GHTbL pa3ime-
LIEHO B JIBOWHOM JlHe H JPYrHX HENPUrOAHBLIX JIJf MOJIe3NOro
rpy3a cyloBbiX o6GbeMax.

29

CoBpeMehitbie ckopocthule KonrefiHepHble cyfa, hpeaHa3Ha-
YeHHble IJA JaJbHHX JIHHHH, B OoJibllel cTelleHH, yeM CyAa Ka-
KHX-JH00 JpyrHX THNOB, HMECIOT NPeANOCbUIKH IJIA SKOHOMHYECKM
3¢ PEeKTHBHOrO HCNoJb30BaHus AJY.

B cBfi3 C HCMOJbL30BAHHCM Pa3HbIX KpHTEpHEB MJIA OLEHKH
3KOHOMHYECKOH 3(Q(PEKTHBHOCTH H CpaBHHUTEJbHbIX pacyeTHbIX
Mojiejiell, a TakKXe OTJHYHAMH B TPHHATHIX HCXOAHBIX JaHHbIX
H JIONYILUEHHAX, NMPOrHO3bl O MOLIHOCTHOM JHana3oHe, B KOTOPOM
cynoBble AJDY Moryt ObiTb KOHKYPEHTOCHOCOOHLI B CpaBHEHHH
C YCTaHOBKaMH OOGBLIYHOTO THIIa, OKas3biBAlOTCA BCCbMAa pasJiHu-
HoiMH. Tak, nmo aaHHbiM HccaegoBatenein OPI, HuxKHHA npelen
3KOHOMHUYecKH 3¢¢ekTHBHOro npuMeHeHusa AJY pasen 30 000 . c.
®dpaHIly3CKHe CNEeLHaJHCTHl CYMTAIOT TpHEMJEeMOH  MOLIHOCTb
~ 120000 a.c, a amepukaHckHe — auana3oH ot 70000 no
140000 »5.c. CreneHb AOCTOBEPHOCTH HCXOAHBIX JAHHBLIX, MNpH-
HHMaeMblX IIpH COMNOCTAaBJCHHH 3KOHOMHYeCKOH 3¢ ¢eKTHBHOCTH
aTOMHbIX H OOBLIMHBIX YCTAaHOBOK, OCOOCHHO 1O CTOMMOCTH ADY
H SAJICPHOrO TOIJIHBA, a TaKXe pPacXOJOB Ha rapaHTHiHble B3HO-
Chl AIBJAETCA OYeHb HEBLICOKOH. ITO 06YCJOBHIO HeOOGXOAHMOCTH
aHa/Ju3a B3aHMHOrO BJIHAHHAl TepeYHCJEHHBIX IIapaMeTPoB MpH
ofecrneyellnd KOHKYPEHTOCIIOCOGHOCTH aTOMHOH YCTaHOBKH. Pe-
3yJbTaThl HCCJEJOBAHHSA, BbLINIOJHEHHOTO TPHMEHHTEJIBHO K KOM-
TeilHepHbIM cyfiaM ¢ ADY wu o6biunoit IITY npu oaunakosoit ux
CKOpPOCTH H TOJOBOH INPOBO30OCNOCOOGHOCTH, IJIl HCXOAHHX Jah-
HbIX, COOTBETCTBYIOIHX TabJ. 4, npeacraBjeHbl Ha puc. 1l.

Ta6aunya 4

Hcxoanble aaHHBIE AJS TEXHHKO-3KOHOMMYECKOTO CONOCTABJICHHS
KOHTeliHepHBIX cyaoB, 06opynoBaHHbIX AJY u o6biunoii TTY

XapaKkTepHCTHKA Cynno ¢ ADY | Cyauo ¢ IITY
I'py3oBMecTHMOCTb NO KOHTefiHe- 1600 1550
paM, T,

BojaousMelenue, T 40 000 46 000
Ckopoctb xo0fa, y3 30

Peiic EBpona — ABcTpanus
MonHOCTb yCTaHOBKH, JI. C. 102 000 116 000
YieapHbli pacxoj TONJIHBA, — 190

r/(a. c.u.)

Ilpn skcnayarauuu cynHa «Ot1ro ['an» HanGosee BeposiTHasi
CyMMa rapaHTHHHOro B3Hoca cocTaBjsier 152000 Mapok B rox u
HMEHHO 3Ta BeJiHuHHA Gbl1a npHHATA npH conocrasierud. B CIIIA
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Puc. 11. JlonycTHMas CTOMMOCTb pEaKTOPHOR YCTAHOBKM B 3a-
BHCHMOCTH OT Il€H HA AJlepHOE H YrJIeBOAOPOAHOE TOMJIHBO.

yCTaHABJHBAeTCA 3HAayHTeJbHO O6oJiee BLICOKAsA BeJHYHHA rapaH-
TufiHOro B3Hoca ~ 600000 nam 1 MaH. Mapok B roa. Hccaeno-
BaHUsl [I0OKa3aJjiH, 4TO YBeJHYeHHe TrapaHTHIHOro B3HOCa J0
| MJn. MapoK NPHBOJIMT K HEOOXOJHUMOCTH CHHXKEHHSI HONYCTH-
MOHl (M3 YCJIOBHH KOHKYPEHTOCNOCOGHOCTH) CTOMMOCTH pPeaKTop-
HOM yCTaHOBKH Ha 9,1 MJaH. mapok. Ha puc. 11 sror pesyabrar
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NnoKasaH IUTPHX-NYHKTHPHOH NPAMOH NpPHMEHHTENbHO K CTOHMO-
CTH YIVIeBOJOPOAHOro TONJHBA, paBHo#t 60 MapkaM 3a 1 1. CToH-
MOCTb peaKTOpHOHl ycTaHOBKH (6e3 napoTypOHMHHOH 4YacTH) INpH
Majofi cepuiiHocTH M 6e3 yuera 3aTpaT Ha Pa3BHTHC B TeyeHHe
70-X rofioB NpeArnoJIOKHTEJbHO MOXKeT ObiThb NPHHATA PAaBHOH OT
30 g0 40 mau. Mapox. IlostoMy KoHKypeHTOCnoco6Hoctb AJDY
no cpaBHennio ¢ IITY Ha yraeBomOpOAHOM TOIJIHBE MJifi KOH-
TeilHepHoro cyaHa OyzaeT oGecneueHa JHOO INpH CYLIECTBEHHOM
CHHXEHHH CTOMMOCTH fJlepHOro TOIVIHBA, KOTOpas Ha CerojHs
cocrasyfer ~ 1 ndeHuur/(n.c.u.), AH60 B cayuyae YBeJHYEHHS
CTOMMOCTH MasyTa.

BMecte ¢ TeMm, B TNepCrneKTHBe cJjellyeT OXHJAAaTb CHHXKEHHUS
CTOHMO@TH pPEAKTOPHbIX YCTAHOBOK, NOBBILIEHHI HX KOHKYPEHTO-
Croco6HOCTH, a CJeNOBaTeJbHO, H PpacliHpeHHd ob6JjacTu Lede-
coo6pasnoro npumeHeHnusi. CyllecTBeHHbIM (akTOpOM, B Olpeje-
JIeHHOH CTeleHH CJePXKHBAIOLIUM LIHPOKOe npHMeHenne ADY Ha
Cylax TpaHcnopTHoro ¢Jiora, SsIBJAIOTCA BBICOKHe TpeGOBaHHS
rapaHTHii MaTepHaJbHOH OTBETCTBEHHOCTH IIpH 3KCIJIyaTauHH
ADY u orcyTrcTBHe OOILIEeNPH3HAHHBLIX MEXAYHAPOJHBLIX MOJOXKe-
HUA 1O 3TOMY BOIIpOCY.

3akawueHune. B nocaennne roan 3a pybexom 6oJblioe
BHHMaHHe YJeJfieTci aHaJH3y nyTeili COBepLICEHCTBOBAHHA H INep-
CMIEKTHB NpHMEHEHHS B CYJOCTPOCHHH 3HEPreTHYecCKHX YCTaHOBOK
pPas3/MYHbIX THNOB. BhINOJIHEHHblE HCCIEJOBAHHA NOKa3biBaloOT, YTO
B npeJcTosfilieM JeCATHJeTHH HAa MOPCKHX TpPaHCIOPTHBHIX CYHXax
NpenMyLiecTBEHHOe IIpUMeHeHHe HaHAyT J[AH3esbHble H MAapoTyp-

0B30P XYPHANOB

SCHIFF UND HAFEN, 1970 (Ne 7—10, uioiqb — okxTa6pb).
dupma llTioNbKeH BHINYCKAaeT CTPeJOBhie IPYy30BhHie YCTPOHCTBA
ceMy MoAu(HKaLHil rpy3onojbeMHOCTbIO A0 250 T ¢ yueToM TH-
Na CcyJHa W Xapaktepa rpy3oB (Ne 7).

IlpencTaBidioT HHTepec HOBbie CYyZa, NOCTPOEHHHle KoMma-
nueii XosanbaTcepke-IlofiueBepdt. D10 Hedrepynosos «Iloaap-
6puc» W YyHHBepcalbHblil Tensoxoj <«Pnlo6uctoyn». Hedtepyno-
Bo3 gaeaseiitoM 139000 T HMeeT aBTOMAaTH3HPOBAaHHYIO NapoTyp-
GUHHYIO YCTAaHOBKY ¢. JAByXKopnycHbiM T3A  MOLIHOCTBIO
24000 a.c., pa6otalomem Ha nmape jAasiaeHueM 60 krc/cM?, ¢ TeM-
neparypoit 510° C. Cyxorpysnoe cyaHo «PbiobGucroyn» siBasercs
rOJIOBHLIM CEpHH 4eThipex TelvoxofoB JeisediTom 14300 1. Ha
CyAHe IpeAyCMOTPEHO pa3BHTOE IpPY30BOe YCTPOHCTBO CO CTpe-
JaMH-TA2KeJloBecaMH rpy3sonoabeMHocTtbio 30 u 50 T, ynpabne-
HHe BCEMH cTpeiaMH — ¢ ABYX nocroB. ABtomatuka tHna CEITA
o6ecneyuBaeT € MOMOILBIO fAaTa-jorrepa KoHTposs 205 napamer-
pPOB CYHOBOH SHEPreTHYeCKOH YCTaHOBKH.

Coo6maetrcs 06 H3rOTOBJEHHH AECATH CTAHAAPTHHIX JIH3€Jb-
HbIX YCTAaHOBOK IJIfi ABYXBHHTOBBLIX KPYH3HbIX CYJAOB. YCTaHOBKa
COCTOHMT H3 ueTbipex Jnu3eneii Momsoctbio no 4500 Ja.c., pa6o-
taoumkx Ha BPI uepes aByxcrynenuarylo nepenady, H obecme-
yHBaeT cKOpocTb xoja Jo 21,5 y3. (Ne 7).

B undopMauuu o nmoctpoiike HOBHX cyldoB B OPI mnpuse-
IeHbl  NaHHble 00  aBTOMOOHJIBLHO-NACCAXKHPCKOM  TapoMe
«Anoano» mnaccaxupoBMecTHMocTblo 1200 uen.; o6 yHHBepcaJb-
HOM TrOJIOBHOM TemJjoxolle «BboMMa», nmpeaHasHaueHHOM JJs ne-
peBO3KH pa3HooOpasHbIX rpy3oB (pyJoHOB GyMarH, npoKaTa, Tpei-
JIepoB, KOHTefiHepoB, TPy6 H T. m.), rpy3onoabeMHOCTbIO 2740 T.

Jli1a cheunajHCTOB 1O XOJOJAHWILHOM TexHHKe NpejicTaBJfeT
MHTEpPEC XOJOJH/JbHOE oGopynoBaHHe pedpuxeparopa «ATnan-
THK».

B aBryctoBckOM HOMepe JXypHaJla NpPHBeJleHBl 3KCIepHMeH-
TajJbHble JaHHbleé O THAPOAHHAMHUECKHX Harpy3kax Ha Kopnyc
cyaHa. Jlaercs onucaHHe OBICTPOXOJAHOrO  KOHTeHHepoBO3a
«TpaHcamepuka» tuna «CeMu» penseiirom 9190 T (PPT); nacca-
JKHPCKHX TemyoxofioB «Bouara» u «IlHenp». OTMeuaercss ycnem-
Hoe (QYHKIHOHHDOBAHHE COBETCKOro AYHaHCKOro MnapoxojcTBa.

Cynocrpoutenu I'IIP ocBOMJH NOCTPOAKY TENJOXOAOB IpPH-
O6pekHOro INJaBaHus JenBeiitoM 500 T, AJauHOA 55 M, LIHPHHO#M
6,6 M, npu ocagke ~ 2 m (Ne 8). B Hblokacae nocrpoen opu-
THHAJbHBIE KOMGHHHPOBaHHBLIL pepHKEepaTOPHLIH KOHTeHHepo-
BO3-PY/JIOBO3.

IlpecTaBAAIOT HHTEpPEC CTaTbH MO HAYYHO-TEXHHUECKHM BOIl-
pocaM, noMelieHHble B XXYypHaJjie: O BJIHAHHH TOUYKH DOCHI JBIMO-
BbIX ra3oB Ha KOPPO3HI0O B YTHJIH3ALHOHHLIX KOTJax; O BblGope
3anOpHbIX OPraHOB B TPY3OBLIX CHCTeMaX CYNepTaHKepoB; O CH-
cTeMax JUCTAHIIMOHHOTO YNpaBJieHHS TrPYy3OBLIMH OlNepalHAMH
cTpesioBblX ycrpoiictB (Ne 8).

Cynocrpoenne Ne 4

GuHHble yCTaHOBKH, rpaHHila KOHKYpeHILMH KOTOpbiX 6yjerT pac-
noJjiaratbcsi B 30He MomHocted ~ 25000 a.c. Ilpu stom passw-
the IITY, B nepByio ouepenb, MOANET MO NYTH NOBLILIEHHS HAa-
YaJIbHbIX NapaMeTPoOB NMapa B COYETAHHH C €ro NpPOMeXYTOYHbLIM
neperpeBOM H HCNOJb30OBAHHA Pa3BHTOrO . pereHepaTHBHOrO I10-
JOrpeBa TNHTaTeJIbHOH BOAbLI NPH pPAalHOHAJBHOH OpraHH3alHH
uukja. JuseapHole COY GyAyT COBeplLIEHCTBOBAThCA KaK 3a
CYeT HEKOTOPOro YBeJIHUEHHA K.M.J. COOCTBEHHO jBHraTeled,
TaK, B OCHOBHOM, H NyTeM NOBbILIEHHs CTeNeHH TEIJIOHCNOJb30-
BaHMf, IPUMEHEHHS PAUMOHAJILHOH NMPHHIHNHAJILHOM CXeMH YcCTa-
HOBKH M BO3MOXKHOTO COKpallleHHsi coctaBa oGopyaoBanua. I'TY
u ADY B Gnmxaiilline rojnl o CBOeHl SKOHOMHYECKOH 3(QeKTHB-
HOCTH BpSAIZl JIH CMOTyT KOHKYDHPOBaTb Ha MOPCKHX cyJaXx C MH-
3eJ/IbHBIMH H NapoOTYPOHHHLIMH. B CBf3H ¢ 3THM HX NpuUMeHeHHe
6yner, no-BHAHMOMY, -OTPAHHUMBATBLCSA ONBITHLIMH CyJaMH JHGO
CyJaMH €JIHHHYHOH NOCTPOAKH co cnenH¢HYecKHMH TpeGOBaHHS-
M k COY. Tem He MeHee TeMmnbl pasBuTus COY 5THX THIOB
NO3BOJIAIIOT PACCYHTHIBATL Ha BO3MOXKHOCTh HX GoJjiee LIHPOKOro
H 3((eXTHBHOrO HCNOJbL3OBAHHA B AajbHefilieM.

JIUTEPATYPA

«Hansa», Sondernuminer STG, XI, 1969, ctp. 2035—2042.

«MTZ», Ne 3, 1970, ctp. 126—130.

«Schiff und Hafen», Ne 11, 1969, crp. 1021—1024, 1027—
1032, 1035; Ne 1, 1970, ctp. 3—4; Ne 2, 1970, ctp. 138.

B undpopmaunn o6 HiOHbCKOH KoHbepeHuun B [aHHOBepe,
NOCBAILIEHHOH BONMPOCAaM HCNLITAHHA MaTepPHaJOB Ha IPOHHOCTb,
OblIH chesaHbl AOKJAajbl Ha TeMul: «IIpoGieMHl HcCnbITaHHA Ma-
TEPHAJIOB [0 HX paspylleHHsi», «YJbTPa3BYKOBOH METOJ HCIIbl-
TaHuA», «Papmuorpa¢muueckue Meroan ucnbiTaHufi» u T. n. Cre-
LHaJHCTaM, 3aHHMAIOIIHMCA OKpackKoil CyJoB, HHTepecHo Oyher
O3HAKOMHTbCA CO CTaTheH, B KOTOPOH NpHBENEeHb HNaHHble O BO3-
JefiCTBHH BOJHI Ha oKpacKy. PaccMoTpeHbl pas/iHuHble CXeMbl
OKPacKH H HX CTOHKOCTb, CNOCOOH OOpabGOTKH H 3alUMTH HapyX-
HOHl OOLIHBKH CY/OB.

CeHTAOpbCKHIl HOMep XKypHalja COJEPKHT BeCbMa HHTepec-
Hble MaTepHaJbl MO pPasjJHYHbIM BollpocaM cypaocrpoeHHsi. Coo6-
1laeTcs O BHiJlaye KOMNAaHHH Besep 3aka3a Ha NOCTpOIKY yYeTbl-
pex TaHkepoB JeiaBediToM mo 250000 T HedTsAHOA KOoMmaHHei
3CCO. B OPTI 3akoHueHa nocTpofika KpYINHeMHLIero HeMeLKoro
TypOHHHOro TaHkepa «I'yM6oaba» rpysonoabemHocTbio 219000 T
¢ T3A momnoctbio 30000 a. c. IlpuBesieHH HOBblE MaHHbIE O CO-
NPOTHBJICHHH ABHIKEHHIO CYNHA W pe3yJbTaThl HCCJAeNOBaHHA pa-
60Tbl BHHTA B Hacajke.

HecoMHeHHbli HHTepec mnpeacrasisieT uHpoOpMalHs O HOBO-
CTPOAKax HANOHCKHX Bepdeii: Temjoxone <«JIMamura-mMapy» BMe-
cTuMocThio  ~ 8400 6pT IJiA nepeBO3SKH THAXKEJOBECHHIX IpY30B,
o6opynoBaHHoM cTpesaMu LlTionbken Ha 120 T; XKeJe3HOAOPOXK-
HOM napoMe «ToKaxu-Mapy» BMecTHMOCTbIO 4100 GpT; TaHKepe
JgensefitoMm 212000 T. IlocTpoeH yHHBepcaJbHBII CyXOrpy3Hbifi
Tenyioxoli «BennaBepcy rpysonogbeMHocThI0 14900 T C rJ1aBHBIM
JBHraTeseM MolHocthio 26 100 . c., ckopocThio xoma 21,6 ys,
npejHa3HaYeHHBIA JJIA TNepeBO3KH rpy3a Ha najerrax H B KOH-
TedHepax. B Goubluofi 0630pHO#i CTaThe paccKa3blBaeTcs O B3aH-
MOZIEHCTBHH CyJHa H JBHraTeJ NpH pesepce. JlaloTcs XapaKTepH-
CTHKH Harpy3kH JABHrateslell pas/HYHbIX THIIOB TIpH peBepce, BHI-
6era W BpeMeHH TOPMOXEHHs CYHHa.

Jns cnemuaJsHcTOB, 3aHHMAIIUMXCA aBTOMaTH3alHeill CYZHOB,
NpeAcTaBJsfeT HHTepeC CTaThf O cnocobax PperucTpaunHud KOMaHJ
H 4acTOTH BpallleHHS BHHTOB, NpHBelJeHH JNaHHuie 06 3JeMeHTax
CXeM aBTOMAaTHUeCKOM TNlepefayd M perHcTpauHH  HHGoOpMa-
uuu (Ne 9).

Ha 11 tenjloxofiax Ajifi HaBaJIOUHBLIX FPY30B THNa «BecTiaaHa»
NpHMEHeHH JH3eJbHble CTaHJapTHble YCTAHOBKH MOILHOCTBHIO
2X6000 a.c., cocrosiigHe H3 JBYX CpelHEOGOPOTHLIX JAH3eJeH,
paboTalOLIHX Ha BHHT uepe3 nepejauy.

dupma Jlunc BuinosHseT 3aka3 Ha 16 natuaonactHux BPIL,
H3roTaBJHBaeMbIX NJIfl ueThipeX Tra3oTypOHHHHIX KOHTefHepoBo-
308, cTposituxcs Ha Bepdu Pelincrans-Hopnseepepke. Kaxnnii
BPII uMeer auamerp 7 M, Maccy 42 T W pacCUHTaH Ha MOIL-
Hocth Jo 35000 J.c.

B o63ope BHICTaBKH IO CYHOCTPOEHHIO, COCTOMiBHIEACA B OK-
taA6pe 1970 r. B I'aM6ypre, nokasaHnl OCHOBHLIE BHHABLI CYJNOBBIX
MeXaHH3MOB H YCTPOMNCTB, anmapaTypbl aBTOMAaTHKH H NPHGOPOB.



METObl MATEMATHYECKOIO
MOAE/JIHPOBAHUA NEPEXO[HbIX

PEXXMMOB B CY/0BOH

9NEKTPO3HEPTETHYECKOH
CUCTEME

T. 1. TABPHJIOBA, M. I1. KAI1YCTHH,
O. H. KJIHMAHOB, JI. H. TOKAPEB

VIK [621.311.02.001.24:629.12]:681.3.004.14

Haunbosee xapakTepHasi Harpy3ka CyJIOBBIX 3JI€K-
Tpo3HepreTuueckux cucrem (dIC) ceasana c¢ pabo-
TOH ACHHXPOHHBIX 3JIEKTPOABHraTtesied, MOLIHOCTb KO-
TOPHIX B OTAENBHBIX CAYuYasiX MOXeT OBITh COH3MEpHMa
C MOIIIHOCTbIO CHHXPOHHOIO renepartopa. JIoBoJIbHO Ya-
CTO ACHHXPOHHAs Harpys3ka CYAOBOH 3JIEKTPOCTAHIHU
MOXKeT ObiTh 3aMeHeHa OJHHUM aCHHXPOHHBLIM TIPHBO-
JoM. B cBsi3u ¢ 3TUM OoJibllioe 3HauYeHHe JJisl MPOeK-
THPOBAHHUSI HMMeeT aHaJiu3 YCTAHOBUBIUHMXCA H MHepe-
XOJIHBIX PEXXHMOB B CHCTEME reHepaTop—aCHHXPOHHHIH
JIBUTaTeJb.

B HacTosiliee BpeMsi yKe OYEBHIHO, YTO TOJIBKO
ypaBHenusi ['opeBa—Ilapka moryTt oGecneyutb ¢ Tpe-
OyeMOH TOYHOCTBIO pacueT INepexolHbIX NPOUEcCOB B
nojo0HON cucTeMe. DTO OOCTOsITENbCTBO ONHO3HAYHO
onpejnessieT METOJ pacueTa — MaTeMaTHyecKoe Moje-
JUpOBaHHE Ha aHaJIOTOBHIX M ILUQPOBHIX BHUYHCJIH-
teqpHblXx MamuHax (ABM u LIBM). M xors nono6-
HBI MOAXOJ IIMPOKO OCBELIeH B JIHTEpaType, TeM He
MeHee, MPH IPAKTHYECKOM pPaCCMOTPEHUH CHCTEM
ypaBHEHHH BCe elle BO3HHKaeT MHOT0 TeXHHYecKHX
3ajlay, pelleHHe KOTOPHIX CBSI3aHO C YBeJHYeHHEM
TPYAOEMKOCTH H CTOMMOCTH BBHIIIOJIHAEMBIX PacyeTos,
ocobeHHo ¢ npupjeyeHuem [IBM.

TpynnocTp pelienusi 3TUX 3anay NPUBOJAUT K TOMY,
YTO 4acTO pacCMaTpPUBAIOTCS BOMPOCHI pacuera mnepe-
XOMHBIX TPOLECCOB IE€HEPATOPOB CO CTaTHYECKON Ha-
Ipy3KOil, KOTOpasi He fIBJsIeTCS XapaKTepHOil nJjsA cy-
nosoit DIC [1, 2].

OcHoBHBl€ 3a1auy, BbI3bIBAIOLHE 3aTPyJHEHUS MPH
MOJIeJIMPOBAHUH TePEXOHHIX MPOLECCOB B cHCTEME
reHepaTop — aCHHXPOHHBIH JBHratesb, CJAefylollHe:

-— 1npeo6pa3oBaHHe ypaBHEHUH renepatopa v ABH-
rateas K BHIy, yAoOHOMY nJisi MOJACJHPOBAaHHS Ha
ABM u IIBM;

— pa3paboTKa TUNOBOH 6JIOK-CXeMBbl H caMoOi Npo-
rpaMMBl pacyeTa IlepexomHbix npoueccoB Ha LIBM;

— omnpejesieHHe HauyaJbHbIX YCJOBUH M BHIOOP Ila-
ra MHTerpUpoBaHUs ypaBHeHuil Ha IIBM;

— IpOBepKa aHaJIOTOBOH MOJEJIH, a TaKKe OTJal-
Ka nporpaMmnt aas [IBM.

JNEHTPO-
H PALHOOBOPY [10BAHHE
CY/108

M3 onbita pacuetoB Ha ABM u3BectHO, 4TO B MO-
JeJAX CHHXPOHHBIX M aCHHXPOHHBIX MalluH, HabpaH-
HBIX 1no ypaBHeuusim ['opeBa—Ilapka, MoryT BO3HHK-
HYTb BBICOKOYACTOTHblE KojieGaHHs. Takas renepauus
yCcUJUTeNeld NPUBOAHT K 3HAUYHTEJbHOMY YyBEJHUYEHHIO
BpeMEeHH HacTPOHKH MojeJsieil U HMCKaXKeHHI0 pe3yJib-
TaTOB MojeJupoBaHusl. B oTlenbHHIX ciayyasix MOJe/b
CHCTEMH MOKET OKa3aTbCs B0OGIle HepaboTocmocob-
HOI1.

Hau6onee apdheKTUBHHM CpeCTBOM GOPBOH C re-
HepalHeld yCHJHTeNEeH SIBJsSEeTCS CTPYKTypHOe Npeol-
pasoBaHHe ypaBHEHHH K BHAY, UCKJIOYalOIIEeMy HaJu-
ype O6e3bIHEPUHOHHBIX KOHTYPOB, 3aMKHYTHIX TOJIBKO
yepe3 cymMmatopel. IIpeo6pa3oBanue ypaBHeHMil IJA
ycTpaHeHHUs1 6e3blHepUHOHHBIX KOHTYPOB H IpHBEJEHHE
X K HOPMaJIbHOMY BHAY JJisl UCNOJb30BaHUA MeETOAa
YHCJIEHHOTO MHTErpHPOBaHHUS SIBJASIOTCS IO CYTH JeJa
oaHO# W TOH ke 3anaueil. [losTomy ypaBHenus, noJy-
yeHHble B pe3yJbTaTe TAKUX NpeoOpaszoBaHuil, MOXKHO
HCNONb30BaTh IS MOJEJUPOBAHUA NEpPeXOoJHbIX INpPo-
neccoB Kak Ha ABM, tak u na IIBM. IIpeo6pa3oBan-
Hble YDABHEHUS] TOKOB reHepaTopa UMeIOT CJeAYIOLIHH
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st Toro, 4To66l BeIpa3uTh COCTABJSIOLIME HAMps-
KeHUusi uyepe3 JuddepeHuUpyeMble IepeMeHHHEe, B
VpaBHEHHSIX CTaTopa reHepaTopa He YYHTBHIBAIOTCSA
TpaHchopMaTOpHblE 3.J.C. YPaBHEHHS peryJasartopa
HampsixkeHus1 MOTyT OBITb HCNOJB30BAHHI B BHJAE, NpH-
BeleHHoM B [3].

AcuHXpOHHBIH ABUraTesib YA00HO MOAEJNHPOBATH MO
ypaBHEHHSIM, B KOTOPBIX TOKM BBHIPa>KEHHl uepe3 IOTOo-
KocCLenJeHms:
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Ypasueuus nusenss ¢ perygAsaTopoM CKOPoCTH mpH-
BesieHH B [3].

Anepuonnyeckie COCTaBJSIONIIC YUHTHBAIOTCH B
HCXOAHBbIX yPaBHEHMSIX CTAaTHYECKOH H aCHHXPOHHOM
Harpy3ok 4 He BXOASIT B ypaBHEHUSl CTaTopa reHepa-
TOopa. ATO NO3BOJISeT PEKOMEHAOBATh HX JJf pacueTa
Bcex pexxumoB DIAC, 3a UCKJIOUEHHEM cjyyasi TayXoro
KOPOTKOr0 3aMblKaHHsl, B KOTOPOM BpeMsl 3aTyXaHHA
anepuoJMYECKOH COCTaBJAIOLIEH yaapHOro Toka OyJer
3aHUKEHHBIM.

KosdpuurenTsl ypaBHEHHH CHHXPOHHOIO TeHepa-
TOpPa M aCHHXPOHHOI'O 3JIEKTPOABMraTel]si MOXKHO pac-
cuutaTh no QopmyJamM, NpUBENEeHHbIM, HalpHMep, B
[4, 5], ucxons U3 pacueTHHIX NapaMeTPOB MaIIHH.

Ecau nHabop Mopenu cHcTeMBl reHepaTop—acHH-
XpOHHBIA ABuratesb Ha ABM He BHI3BIBaeT 3aMETHHIX
TPYyJLHOCTeH, TO padpaboTKa U OCOOEHHO OTJajKa Mpo-
rpaMMbl pacyeta Ha [IBM nepexoJHBIX NMpoLeccoB CH-
CTEMBl JIOCTATOYHO CJOXKHA U TpyaoeMmka. IToatomy
ciesaTh COM3MEPHMBIMH 3aTpaThl BPEMEHH U CPeJCTB
110 CpaBHEHHUIO C aHAJOTOBHIM MOJIEJIHPOBAHHEM MOXKHO
TOJIBKO NyTeM CO3[AaHUSl OObeIMHEHHOH IporpaMMHl,
obecrnieyuBaolleii pacyeT HECKOJBbKUX MePEeXOJHBIX pe-
3KHMOB.

AptopaMu Obl1a pa3pafoTaHa M OTJIaXKeHa THIIO-
Basi nporpamMmma aqs IIBM MuHnck-22, nosposionias
paccyduTHIBaTh NepexofHble NMPOUECCH B ciayyae BKJIIO-
YeHHs] Ha TeHepaTop CTATHYECKOH HWJIM aCUHXPOHHOM
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Cynocrpoeaue Ne 4

Harpy3ku, npd MNEepeKJIOYeHUH acUHXPOHHOI'O M BHra-
TeJisl, B MOMEHT BO3HHKHOBEHHS KOPOTKOIO 3aMblKa-
HHSl U OTKJIIOYEHHUS IOBPEXKJEHHOTO yyacTKa CHCTEMHI.
Bnok-cxema mnporpamMMel nmoxka3ana Ha puc. 1. Bes
HeoOxonuMasi uHOpMauMsi O pexuMme paboTH CHCTe-
MBI H €ro H3MEHEHHsX, a TaKKe O lapamerpax reue-
paTopa, CTaTHYE€CKOH M AcUHXPOHHOH HAarpy3ok Mome-
malpTcss B 6JIOKe BBOJA UCXOAHBIX AAaHHBIX. TaMm Ke
HaxoAsTCSl HayaJibHble 3HAYeHUS] BCeX IepeMEeHHBbIX
AuddepeHuyanbHbX ypaBHenuil. l3BecTtHo, uto B 1e-
JS1IX 5KOHOMHM MAaLIMHHOIO BpEMEHH HeOOXOMMMO Ha-
ydHaTh pacuet Ha IIBM npu HauanbHbIX yC/IOBHSIX,
CTPOro COOTBETCTBYIOLIUX HCXOJHOMY PEeXHUMY MOJEH-
pyemoii cuctembl. 151 aToro cielyeT 3apaHee paccy-
TaTh HCXOJHHII cTaTHYeCKMil pexuM. Takoit pacuer
MOXKHO BBINOJIHUTD, NIPUHSIB BCe NPOHU3BOJHHE CHCTEM
VPaBHEHHH 3JIEMEHTOB 3JIEKTPOCTAHLMH PaBHHIMH HY-
JIIO H PElIHB MOJIYYEHHYIO CUCTEMY HeJIMHEHHBIX aJre6-
pavyecKHUX ypaBHEHHil BBICOKOro MOpsAAKa. DTOT NYyThb
JOCTaTOYHO CJIOXKEH, NO3TOMY HUKe IpejJiaraercs: 6o-
Jlee NpoCTOH Crnocob, He TpeOYOIIHiI BHINOJHEHHS
GosiblIOro 06’beMa BbIUHCJIEHHI.

ITo nonyyenHsiM napamerpaM AacHHXPOHHOIO IBH-
ratejisi CTPOHMTCSI €ro MeXaHWYeCKasl XapaKTepPUCTH-
ka [5]. 3atem anamuTHuecku JaHGO rpaduyeckd (4TO
npoiue) pemaercs: ypasueuue M, =M, u onpenensiercs
CKOJIbJKEHHE 3JIeKTpOABMratesisi S, B paboueli Touke
xapaktepucTuku. OnpenenuB 3KBHBaJIEHTHHE COMpO-
THBJIEHHS] 3JIEKTPOJBHraTe/isl, COOTBETCTBYIOILHE 3TOMY
CKOJIbYXXEHHIO, T0JlydaeM CONPOTHBJIEHHS HArpy3KH re-
HepaTopa, IHTAIOEro AaCHHXPOHHBIH 3JEKTpPOIBH-
raTeJb.

Ecau pas npoctoTe npeHe6peub BJIHSIHHEM CKOPO-
CTH T€HEePATOPHOro arperata Ha €ro CcTaTHuecKuil pe-
KHUM, TO, IIOCJI€ PelIeHHs] ajJre6panyecKUx ypaBHEHMH,
JJisl YCTAaHOBHMBUIMXCSl 3HAYEHHWH IlepeMEeHHbIX reHepa-
10pa NOJy4YHuM:

U (xq8s—rbs)
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3Has cOCTaBJSIOLINE HaNpsiXKEHHs reHepartopa IO
ocsiM d M ¢, Jerko OnpejeuTh NMOTOKOCLEIJIEeHHS re-
HepaTopa H COCTaBJAIOLIHME TOKA CTaTHUECKOH Harpys-
KH U aCHHXPOHHOTO 3JIEKTPOJBHIaTeJIs.

OnwiT pacuera Ha IIBM nepexojHbix npoleccos B
cyrospix D3C mnokasaj, uTo HauGoJiee MOAXONSIIHM
AJISL YHCJIEHHOIO HWHTErPHPOBAaHUs MOJY4AIOUUXCH CH-
creM qudQepeHLHaNbHbIX YpaBHEHHH ABISETCS METOJ
Pynre—Kyrtrta [1, 6]. 3aMeTHyI0 3KOHOMMIO MaLIHHHO-
ro BpEMEHH NpH 3alaHHOH TOYHOCTH MOXKHO MOJIYYHTh
H3MEHeHHeM [ara WHTEerpUpPOBaHHSI Ha OTHEJbHBIX
Tanax nepexojHoro npouecca. lllar uaterpuposanus
JIETKO mopo6path, 3Hasi XapakTep IepexonHOro Ipo-
lecca Ha KaxJoM 3Tarle.

ITocaepHuM M ONHUM H3 caMbBIX OTBETCTBEHHBIX
3TanoB MNOArOTOBKH 3aJaud K MOAEJIHPOBAHHMIO SIBJIS-
€TCsl NPOBEPKa aHAaJIOroBOH MOJENH W OTJajkKa Mpo-
rpammbol 1as LIBM. TlpoBepka amnasorosoii Mopenu
CHHXPOHHOIO reHepatopa OOBIYHO He BHI3BIBAe€T TPYI-
HOCTEeH M OCYyLIeCTBJsETCS CPaBHEHHEM OCHOBHBIX pe-
KMMOB, nojyyeHHbXx Ha ABM, ¢ natypueiMu. K stum
MOBEPOYHBIM DPEXHMaM MOXKHO OTHECTH CaMoBO36YyXK-



INeKTpo- U pPajuoolopyAOBaHME CYHIOB

JleHHe TreHepaTopa, BKJIOYEHHe M OTKJIOYEHHE CTaTH-
YeCKOH Harpy3kd H T. X. [las npoBepKH NpaBHJIbHOCTH
NPUHATHIX [JI1 MOAEJHPOBAaHUA NapaMETPOB reHepa-
TOpa M HAaCTPOHKH COOTBETCTBYIOUIHX KO3((HUHEHTOB
MOJeNu MOXHO CpaBHUTb, HallpHMEp, NpOBaJIBl Ha-
NpsiKEHUs] reHepaTopa NpH BKJIIOYEHHH Harpy3KH, pac-
CuHTaHHble MO (QopMmyjgaM H IoJyyeHHble Ha Moje-
au [3]. TTpoBepky u HacTpoOiiKy MOJENH aCUHXPOHHOrO
3JeKTpoABUraTesiss yaoOHee BCEro BHINOJHATh MO €ro
MeXaHHYeCKHM H 3JIeKTpPOMeXaHHYEeCKHM XapaKTepu-
CTHKaM.

3akJMO4YUTeNbHOR NPOBEPKOH aHAJNOrOBOH MOMAE/H
CIICTEMBl IeHepaTOp—acCHHXPOHHBIH  3JIEKTPOJIBHTa-
1€Jb MOXET CJYKHUTb CpaBHEHHe IlepeMeHHHBX CTaTH-
YECKOro pexHMa, pacCyuTaHHoro no ¢opmyJsam 4 Mo-
JIyYEHHOT'0 Ha MOJIeJIH.

Otnanka nporpammbl anasi [IBM u3 ob6mactu cy-
JIOBOH 3JIEKTPO3HEPreTHKH BbI3bIBA€T OOBIYHO TPYIHO-
CTH TOJIbKO T€XHHYECcKOro nopsifixa. Bpems, sarpauesn-
HOe Ha OTJIaJKy COCTaBJIEHHOH NpOrpaMmbl, B 3HAYH-
TEJIbHOH CTEINeHH 3aBHCHUT OT NMOHUMAaHMA (U3UUECKOi
CYILIHOCTH pPacCUHThIBaeMbix NpoueccoB. [TockonbKy Ko-
JINYeCTBO NOBTOPHHIX pacyetroB Ha LIBM, a Takxe Ha-
TJASAHOCTL CaMUX pe3yJIbTaTOB OrpaHHYeHBl, YIOGHO
NPOBOJAMTD OTJAAKY THIOBOH [IporpaMMbl IO KOH-
TPOJIbHBHIM pacueTaM MepexoJHOro Mpolecca, oCUUILIO-
rpaMMa KOTOPOro yxke nojiyueHa Ha ABM.

Ha puc. 2 npencrabnenbl pe3ysbTaThl pacyeTra Ha
ABM u 1IBM nepexonHblx NMPOLECCOB B CUCTEME re-
HepaTOPp—AaCHHXPOHHBIH 3JIEKTPOABMUraTeNb INPH BO3-
HUKHOBEHHH KODOTKOTO 3aMblKaHHSI H OTKJIIOYEHHS IO-
BPEKJEHHOr0 yyactka cucrteMbl. Conporupjenye nenu
KOpPOTKOro 3ambikaHusi coctasasier 0,28 (B orHOCH-
TEJIbHbIX €[MHHIaX), YCTaHOBJIEHHAs MOILHOCTb 3KBH-
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Puc. 2. Moayyennas va ABM ocuuanorpamma (@) u paccun-

Tannbie Ha LIBM kpusbie (0) mepexoaHbiX npoueccoB B CHCTEME

TypboreHepaTop — aCHHXpPOHHasl HAarpy3ka NPH BO3HHKHOBEHHH

KOPOTKOro 3aMbIKaHHSI H OTKJIIOYEHHWH NOBPEXJAEHHOro YYacTka

cucTeMbl. (3HaYeHHS XAPaKTEPHCTHK JaHB! B OTHOCHTEJbHBIX
e HHHI{aX.)

5 Cynocrpoeuue Ne 4, 197] r.
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BaJIEHTHOI'O J(BHraTessi paBHa MOJIOBUHHOH MOIIHOCTH
TypOoreHepaTropa, AJHUTEJBLHOCTb KOPOTKOIO 3aMbIKa-
Huss — 0,18 c.

CpaBHeHHe OCHUJJIOrpaMMbl H rpadHKOB MpoIec-
COB IOKa3blBaeT XOPOLIYI CXOAMMOCTh PE3yJbTaTOB,
nonyueHHblx Ha ABM u [IBM. IMorpemtocts peienus
ypaBHennii Ha ABM B paccmMaTpuBaeMoM ciyyae He
NPEBHIIAET MOTPEIIHOCTH 3aJlaHUsi NMapaMeTpoB CH-
cTeMmbl, paBHoit 10—159%.

OnsiT pa3paboTKU aHAJOTOBOH MOAEIU U NMpOrpam-
MBI pacueTa CHUCTE€MH reHepaTop—aCUHXPOHHBIH 3JiIeK-
TPOABHUraTeJIb MO3BOJISIET YTBEPKIAaTh ClelyloLlee.

[Ipumenenne ABM nnsa pacyeToB nepexoaHbIX MPoO-
IIeCCOB CYMOBOH 3JIEKTPOCTAHLHM C aCHHXPOHHOH Ha-
rpy3kofi noctatouHo 3¢QeKTuBHO, OCOGEHHO NpH He-
06XOAUMOCTH OLEHKH OOJBLIOTO KOJHYeCTBa BapHaH-
ToB. Hcnoap3oBanne 1IBM omnpaBpano ToJbKO IpH
YCJIOBHH pa3pabOTKH TUIOBBIX NIpOrpaMM H B cjyyae
HEOO6XOAUMOCTH IOJAYYEHHS] PAacyeTOB MOBBIIIEHHOH
TOYHOCTH.

3aknioyenue

1. ITonyuennsie B paboTe npuBefeHHble K HOPMaJb-
HOMY BHJAY YPaBHEHHs CHCTEMBl TreHepaTOp—acCHuH-
XPOHHBIH 3J1eKTPOJBHraTeNb COXPaHAIOT (H3UYECKYIO
HarJsaAHOCTb, YCTPAHAIOT Ge3blHEpUUOHHBIE KOHTYPHI
B aHAJIOTOBOH MOJEJIU H MOTyT ObiTh NpPHUMEHEHBI JJIf
pacuera nepexoAHbX nmpoueccoB na ABM u IIBM.

2. Paspa6otka THNOBOi mporpaMMbl JJs pacyera
Ha LIBM Heckoabkux nepexoiHbIX MpPOLECCOB NO3BO-
JisieT COKPaTHTb 3aTpaTel TPyAa U BpPeMeHH Ha ajro-
pUTMHU3alHI0 pEeXHUMOB paboOTbl CYHOBOH 3JIEKTPO-
CTaHLHH.

3. IlpennoxkeHHele MeTOBl pacyeTa HayajlbHBIX YC-
JIOBHH CHCTEMBI T'€HEpaTOp — ACHHXPOHHBIH 3JIEKTPO-
JBHraTesb, a TakKxke BblOopa miara HHTerpUpPOBaHUs
NO3BOJIAIOT M306eXaTh JIMIWHUX 3aTPaT JAOPOroCTOSIIIE-
ro spemenn LIBM nas pacuera ucxoasoro u mepe-
XOJIHBEIX PEXXHMOB.
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HOBA KOHCTPYKLWA BAKCOBOIO
YCTPOHCTBA 118 CNYCKA CYN10B

A. A. MAJISIPYYK, B. I1. CYCJIOB, JI. II. CYCJIOBA,
B. T. TPETbAKOBA

YIK 629.12.002.28

Ilpu cnycke cyaHa ¢ MNpPOAOJBHOTO HAKJIOHHOIO
cTanejs BOLIeAlIasi B BOAYy KOpMa BCIUIBIBAaeT, U CyA-
HO, NMpOMOJI2KAsl NBUTaThCs, ONMHPAETCSI HA CIYCKOBOE
YCTPOHCTBO TOJNBKO CBoeil HOcOBOH uacthio. [lpu
BCINILITHH KOPMbl CYAHO IIOBOpayuUBaeTcs BMecTe C
OMOPHBIM YCTPOACTBOM OTHOCHUTEJNBHO OAaKCOBBIX IIO-
Jlo3peB. B 3TOT MOMeHT OakcoBoe AaBJjieHHe NOCTUraeT
MakKcuMyMa, paBHoro "okoso 30Y% cnyckoBoro Beca.
IIpu nanpHefimeM ABHKEHWU CYAHA K MOPOTY cTamejs
6akCcoBOe JaBJIECHHUE yMEHbIaeTcs, a YyroJ noBOpOTa
CyJllHa pacTer.

BakcoBrle noso3bsi BMECTE C YCTAHOBJIEHHBIMH Ha
HUX OMNOPHLIMH KOHCTPYKUUSAMH (6akcoBOE€ yCTpOH-
CTBO) HOJI2KHbl MO3BOJISATH CYAHY IOBOpPAYUBATbCSl U
NpH 3TOM paBHOMEPHO pacnpenensitb JAaBjieHHe Ha
CIyCKOBYI0 HOpOxkKy. [laBneHue Ha kxopnyc cynHa
Takxe JO/KHO OblThb pacnpenesieHO paBHOMEDHO, 4TO
JlaéT BO3MOXXHOCTb YMEHBLIHUTh KOJHYECTBO CIYCKO-
BbIX IOAKpEIJIEHUH Kopryca HWJIH Boo6llue O0O6OHTHCH
6e3 Hux. I[lonoxenne 6GakCcOBOro yCTpOiCTBa IO JJHHE
CylHa onpeensieTcsli yYCJOBHEM CXOJa HOCOBOH OKoO-
HEYHOCTH CyAHa co cranens 6e3 ynapa. Uem pasnslie
B HOC pacnoJiaraetcsi 6aKkCoBO€ yCTPOHCTBO, TEM MEHb-
e aasjaeHue Ha Hero. Ho B 3ToM ciayuae BcJieicTBHE
OCcTPhIX 00BOIOB HOCOBOH OKOHEYHOCTH GaKCOBOE YCT-
poiicTBo noJiyuaercs 6osaee rpomo3akuM. [Ipu BriGope
€ro MoOJIOXKeHHUs] HeOOXOAMMO HaXOAUTb KOMIIPOMHC-
CHOE pellleHHe, YUUTbIBAsl TaKXKe HaJHuHe IoNepeyHbix
nepeGopoK U APYrux XKecTKHX CBsi3ed B KOpIyce Cya-
Ha. 9TO MO3BOJIMT YMEHBIIHTb KOJHYECTBO NOJKpEJe-
HUH Kopnyca IHepel CIOYCKOM HJIU BOOOILE MCKJIIO-
YUTDb HX.

Ha oreuecTBeHHBIX CyJOCTpPOHTENBHBIX 3aBOJNAX B
KayecTBe 6akCOBOro ycTpoiictBa HauGoJjiee 4acTo MpH-
MEHSIIOTCA LapHUPHBIE KOMbLIbS ¢ noJioteHnami. Ilap-
HHDP AaeT BO3MOXKHOCTb Cy[Hy II0BOPauMBaThLCs BMeCTe
C KOMBUIbSIMU OTHOCHUTEJIbHO NM0J03beB. OHAKO Takoe
6akcoBoe YCTPOHCTBO HMeeT psn HeaocTaTtkoB. Ilo-
CKOJIbKY TOJIIUHMHA IOJIOTEHIA OrpaHUYE€Ha, TO Hepe.l-
KO OHO IOJIyydeTcsl BeCbMa WHPOKUM. DTO 3aTPyAHSIET
NOATOHKY JepeBSIHHOTO HabGopa (NOAYLIKH) MeEXIY
KOpIyCOM H TOJIOTEHUEM MW NPUBOAMT K HepaBHOMEp-
HOMY pachnpefejieHHI0 Harpy3kH Mo IIMPHHE U JJIHHE
nojotenna. Ilostomy Bcerna mmeercsi onacHoOCTH pas-
peiBa nogoteniia. Kpome Toro, n3-za Heo6XOMHMOCTH

TEXHOJOrHA
GY0GTPOEHHA
H MALIMHOCTPOEHHA

co0J01aTh BLICOKHE AONYCKH Ha HECOOCHOCTb 3aTpyi-
HfeTC MOHTax WWapHUpoB. CylnecTBeHHLIM HEJOCTAT-
KOM KOHCTPYKIIUH fiBJisieTcs TakxKe ee OOJIbIIONH Bec.

B Hacrosimiefi craThe M3Jjlaraercsi ONMBIT NpPHMeEHe-
HHs1 OaKcoBOro YCTPONCTBa cCrnelMalJIbHOH KOHCTPYK-
LIHY, COCTOSIIIero H3 TaK Ha3biBaeMOH 6akcOBOH 6aJiku
M cMHHampiluerocsi ocHoBaHus (puc. 1). dto ycrpoii-
CTBO OblJIO MPUMEHEHO MPH CIyCKe CyAHa MaccoM OKO-
Jo 4000 1. Bakcopoe naBjeHue pasusijocs 1300 T.
IToBopor cynua BMecTe ¢ Gajko#l MPH BCIUILITHH KOP-
MBI MIPOHCXOAHJ 3a cueT AedopMalnuH CMHHAIOLErocs
OCHOBaHMs, HaOPAaHHOIO M3 COCHOBHIX OpyCheB ceue-
HueM 200200 mm. ITpoekTHpOBaHHE H pacueT 6akco-
BOil 6aJIKU BBHINOJIHAJUCH 10 METOAHUKE, pa3paboTaHHOH
B HuxonaeBckoM KopaGJiecTpOUTESILHOM HHCTHTYTE. !
Ilpu pacuere pomyckasoch, YTO GOKOBHE YYacCTKH @
(puc. 2) saBasilotcs aGcoaOTHO XecTKuMH. Ha cpen-
HUll yyactok b neiictByer usruGawouuii MmomenT M u
pacraruBalomas cuya 1. Beicota u nJolinajap nomnepeu-
HOrO CEYeHHsl CpPElHEr0 yuyacCTKa ONpeessiiich TakK,
yTOObl CYMMapHOe Halpsi2keHHe OT u3ruba M pacTsKe-
HHSl He NPEBOCXOAWJIO J[ONyCTUMOe H 4YTOGH Oakco-
Basi Oajska obJiaflajla JIOCTaTOYHOH 2KECTKOCTBbIO MNpH
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Puc. 1. OGuu#t Bup GaxkcoBoro ycTpo#cTBa.

ee TpaHcnoptTupoBke. Bricotra 6anku BbiGupaJjach H3
yCJIOBHA pPaBHOMEPHOIO pacnpeiefieHHsl NaBJIeHHs] Ha
KOpIyC CyJHa.

1'Cycanos B. Il. Pacuer npouHocTH GakcoBoii 6ajiKu npH
cnycKe CyJOB C npojoJbHoro ctaneis. C6. «CygocTpoenne u Mop-
CKHE COOpYXeHHf», H3I-BO XapbKOBCKOTO TIOC. YHHBEPCHTeTa,
Buin. 17, 1970.



(exHOJIOrUA CYRAOCTDOEHHMA M MAaILIMHOCTPOCHM A

bBakcoBass 6aska Ha yyacTKeé @ COCTOMT U3 IIO-
1epeuyHblX GpakeT C BEPXHHM IIOSICKOM, COEAUHsIeMBIX
1ByMsi-TpeMsl MpPOXOJIbHBEIMH OpakeTaMH. YuyacTtok b
IpeacTaBiasieT co60il MPOAOJKEHHE NMOsicKa y4acTKa @
1 uMeeT pebGpa XKeCTKOCTH B MiockocTH OGpaxker. Hlu-
pMHa GakcoBoil 6aJku (IPOTsSKEHHOCTb €€ BAOJb KOP-
1yca cyAHa) omnpejensiiacb Tak, YTOOBI HaIpsiKEHUS

Y‘._/ﬂ.
Iz

-

R L4
2 C l 2
@}XH T 2 /
Al/‘ e 544:\ ‘A\l |—2 aVJ
= =
| b |
__._:_L‘ . 3 . ._!__...m

Puc. 2. Pacuetnas cxema GakcoBoit GaJjkh.
T — pacrsruBaowas cuna; M — H3IrHGaloOIH# MOMEHT; 7y — HHTEH-

CHBHOCTb JNaBJieHHS; R — GakcoBoe paBJieHuHe,
I — GakcoBas Ganka; 2 — CMHHaloleec OCHOBaHHE; 3 — MOJO3.

B N€PEBSIHHbIX MPOKJaJKax MexXAYy KOopnycom M 6GaJi-
KOl He MpeBHILIaJdU JONMYCTUMBIX, T. €.

B=2=X,
¢p
;e R — Bennynna 6akCOBOrO JaBJeHHS;

¢ — IWIMPUHA KOpIlyca Cy/lHa Ha yPOBHE BepxHei
KPOMKHU 6aliKy;

P — NOIyCcTHMOE JaBjieHHe Ha NpokJjaaku (mas
COCHOBHIX TNpokaanok 10—15 krc/em?, nas
ny6oseix — 35—40 xrc/cm?).

Jnsi yno6ctBa MOHTa)xKa wWMpPHHA Gajku He 10JI-
»kHa npepbimiath 1,5 M. Eciin npu ykasaHHofl mupHHe
Y NPUHATOM JaBJjieHUH Oajika He MOXXET BOCIPHHATH
Bce 0akCOBOE JaBJjieHHe, TO CJefyeT NPHMEHATb JBe
I Tpu OaJjiKy, pacCUUTaHHbIE HA COOTBETCTBYIOLLYIO
yacTb AasjeHusi. IIpoTsizkeHHOCTb OMOpPHOH MOBepX-
HOCTH 6asiKu BAOJb 6aKCOBOTO M0J03a AOJIKHA OBbITb
TAaKOM, YTOOBl pa3MeCTUJIOCh CMUHAIOLIeeCs] OCHOBaHHE.

B paccmatpuBaeMoM ciiyyae, yuHTHIBas G6OJbLIYIO
BeJIMYHHY 6aKCOBOI'O JiaBJeHHUs] U ocTpbie 0OBOJIBI HOCO-
BOil OKOHEYHOCTH CYJHa, OBbLJIO pelLIeHO UCIIOJAb30BaTh
TpH GJIM3KO pacloJioKeHHbIe NonepeyHble nepebopky, B
NJIOCKOCTH KOTOPBIX H ObLJIM y~TaHOBJIEHbl TPH CABOEH-
Hble nonepeunbie 6paketnl 6anku I (cM. puc. 1). Ha
3TH OpakeTbl ONUpPAIOTCA MNOSICKU Gajiku 2 HIMPUHON
400 MM KaxAblil, cay:Kallye ONOPHbLIM KOHTYpOM IJisl

Ny60BHIX Npokaanok 3. I[IpuMeHenue ny6oBbIX MpOKJa-

JIOK BMECTO COCHOBHIX IO3BOJIMJIO YMEHBIIHTb IIHPHHY
OMOPHOro Mosica, 4fo TaKKe YMEHbIUIWIO Bec MOJ-
KpemvieHuii. CtanbHble KOMBLIbS IIAPHHPHOro 6Gakco-
BOTO yCTPOHMCTBA AJISl 3TOTO XK€ CyNHa OKaHYMBaJHUCh
y BTOpOH naatdopmel, T. €. ObJIM HA 2 M Bblle 6ak-
COBOH OajikKu U HMeJH IOJIOTEeHLEe IIHPUHOH 2,2 M.
Kpome Toro, Tpe6oBanace npuroHKka U yCTaHOBKa Je-
PEBSIHHBIX NPOKJIANIOK MEXKAY KOPIyCOM U MOJIOTEHLIEM
Ha BCEH ero LIHpUHE. '

5*
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ITonepeuntie GpakeTsl 6ajkH B Mpeaeaax CIyCKO-
BbIX II0JIO3bEB COEJWHEHbl TPeMsl NMPOAOJbHBIMH CTEH-
Kamu 4, o6pa3ylomMMH KECTKHH WITamI, MOJ KOTO-
pPBHIM Ha MO0JI03€ YKJIaABBaloTcs Opychbsi CMHUHAIOLIErocs
ocHOBaHHs 5. Jlyis yMeHblIEHHs KOJIMYecTBa OPyCheB
6alka B Mpefaeax 1nojo3a HMeJa ClellHaJbHbIA yCTyI
aauHoi 1,2 M Qs yCTaHOBKH TpeXx cJjioeB OpycheB B
cBoell HocoBo#l uactu. Ha ocrtanbHOil AJHHE ee CMH-
Halolleecs OCHOBaHUE COCTOSNIO H3 JIBYX CJIOEB.

Jlnsa HaGopa NPOKNafOK H KOHTPOJs 3a Kauyecrt-
BOM 3THX pa6GOT ¢ HOCOBOH U KOPMOBOH CTOPOHHI 0o0ec-
neyed CBOOOMAHBIAI AOCTYym KO BCEM TpeM OINOPHHIM
noBepxHocTsiM OankH. bBakcoBasi 6anka Kpemurcs K
KOPIyCy CyAHA M CIOYCKOBbIM MNoso3bsM 6. Iloso3ps
npeAcTaBAsOT co6oit CTajbHblEe INOHTOHBI, NOAUIHTHIE
JUCTaMH M3 aJIOMHHHEBO-MarsuueBoro cmnJjasa. Jlis
yaep:xauusi Oajlku Ha KOpIyce Iocjie ¢xoja CyAHa co
cTamejsi ¢ KaxJaoro 6opta npuBapeHBl IO TPH I0JO-
cbl 7 U3 CTaJbHOro JWICTa (BepTHKaJbHbIe HAHTOBHI).
OT BO3MOKHOIO CIBHra B CTOPOHY HOca CyJAHa O6aJiky
yAEpKUBAIOT TOPH3OHTAJbHBIE HANTOBHI 6.

K nonospsam 6anka Kpenurcsi ¢ NOMOIUIBLIO MOABHXK-
HOrO COeIMHEHMs, COCTOSIIIEro M3 ABYX Nap KHUL 9 u
wteipsa 10. dTo coeauHeHue no3BojsieT OaJske mepe-
MelllaTbCsl BMECT€ C CYJJHOM OTHOCHUTEJIbHO II0JIO3bEB.
ITonoca 11 mpensTcTByeT NPOAOJABHOMY CIBHIY IOJIO-
3a, a HalToB 12 M3 CTaJIbHOTO TPOCa — pa3BOpayuBa-
HHIO 10JI03a MpPH CXOMe CyAHa ¢ nopora cranens. s
Oe3onacHocTd paboT Mpu JeMOHTaxe OaKCOBOToO YCT-
poiicTBa ¢ Kaxjaoro 6opTa nmpeaycMOTPeHO IONOJHH-
TEJbHO MO OJHOMY TPOCOBOMY HaiTOBY I3, KOTOpHiE
OTAAIOTCA IOCJe pe3KH BCeX HaHTOBBIX O0akCOBBIX
noJio3beB u OalKu.

MonTax 6akcOBOro yCTpoicTBa NpPOH3BOAMJICS B
nBa 3Tana. BHauyajie mepel HOCOBOH OKOHEYHOCTBIO
CyHA Ha CIIyCKOBHIX AOPO2KKax, MOKPHITHIX MJjacTMac-
COBBIMH aHTHQPHKLUHMOHHBIMU IUTAMH, OblJIIM yCTaHOB-
JeHbl 6akcoBble MO0JIO3bs, CKpellJieHHble MEXAY COO0H
AByMs pacnopubiMu Gankamu I4 u3 tpy6. 3aTteM Ha
BEDXHEH INOBEPXHOCTH MO0JIO3beB B pailioHe 6aKCOBOH
GaJKH yKiaJabBajHch AyOoBble KjaWHbSI 15 M Ha HHX
NPOJOJIbHBEIE U MONepeuHBe 6PYyChbsl CMHHAIOLErocs: oc-
HoBaHusl. Ha aTtu 6pychsa Gbijia yCTaHOBJIEHA U OTLEH-
TpOBaHa MO JAWaMeTPaJIbHOH IJIOCKOCTH 6akcoBas 6aJi-
ka. Ee monoxeHHe OTHOCHUTEJNBHO MOJIO3bEB (UKCHPO-
BaJioCh C MOMOILBIO NIPUBapPEHHBIX K MOJ03bsIM U OaJ-
ke (c HOCOBOH M KOpMOBOi CTOpOHbI) KHHUL. Cob6pan-
Hoe 0akCcoBoe YCTPOHCTBO ObIO MOATSHYTO C IMOMO-
b0 JeGeIKM Ha CBOe LITaTHOE MECTO INOJ HOCOBYIO
OKOHEYHOCTh cynHa. Bropo# 3Tan MOHTaxKa 3akKJlo-
yajicsi B yCTaHOBKe AYOGOBBLIX MPOKJAMOK MEXAY KOp-
NycoM CyAHa U NosickaMd OaJKu U 3JIEMEHTOB Kpe-
nieHus 6akcoBOro ycrpoiictBa K Kopmycy cyAHa. B
3TO XK€ BpeMs MOHTHPOBAJIMCH JONOJHMTENbHblE Hai-
TOBBI JIJIfi KPENJIeHHs1 TOHTOHOB K GaKCOBOMY YCTpO¥i-
CTBY IOCJie CIIyCKa CyJHa.

Jlnsi yBeauueHust MPOYHOCTH HOCOBOH OKOHEYHOCTH
CylHa MpU CIyCKe Bce TPH MNonepedyHbie NnepeGOpKH,
MMEBIIHE TOJILKO BepTHKaJbHbiE pebpa »xKeCTKOCTH, Obl-
JIU MOAKpeIJeHb MOpU30HTaJbHBIMH 1IeabdaMy, a Ha-
pyXHasi o6IIMBKa C HOCOBOH M KOPMOBOH CTODPOHBI IO-
Joco6yab6oM Ha pacctosiHdd 130 MM OT monepeyHbiX
nepe6opok. OOHI Bec NOJAKpeNJeHUH, YyCTaHOBJIEH-
HEIX B HOCOBOH OKOHEUHOCTH, B pe3yJjbTare mnpuMe-
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HEHHs] HOBOro O6akCOBOro YCTpPOHCTBa YAaJioChb CHH-
3UThb 1O OJHOH TOHHHI BMECTO IlecTH, HeoOXomu-
MBIX 1Js 6GaKCOBOro YCTPOHCTBa OOBIYHOH KOHCTPYK-
HHH.

OnpiT nmpUMeHeHUs HOBOro 06aKCOBOTO yCTpOHCTBa
YCTAaHOBHJ CJIefylollue ero MpeHMyllecTBa IO Cpas-
HEHHIO C LAPHUPHBIMH KOIBIIBAMU:

1. Menpiias Macca, a CJI€IOBaTEJbHO, SKOHOMHSA
MeTtasna (Macca HOBoH OakcoBoit 6ajnku paBHa 23 T,
a IapHUPHBIX KonblIbeB — 40 T).

0630P XXYPHANOB

SHIP AND BOAT (1970, 1. 23, Ne 7—11, uionb — HOAGPb).
B o0benHHeHHOM HoMepe XypHala 3a HIoNb H aBryct (Ne 7)
ny6iuKyercsi or4eT 0 MexayHapoiHO! BbiCTaBKe cyaoBoro o6o-
pyloBaHusi, coctosiBmefics B JlonloHe. 3/iecb IOMeLIEHO OMH-
CaHHe HEeKOTOpbiX 06pasiloB HABHTALHOHHOTO H MEXaHHYECKOro
oGopynosauus — onpecuurenei ¢upmul Ayro Juseac Bpabu mpo-
H3BOJHTENbHOCTHIO 4, 5 B 9 M3 npecHoifi BOALI B CYTKH, CyHAOBbIX
HacocoB ¢upmMbl Komer Mapun Ilamnc, paanosokatopoB ¢upMLI
Hexka Panap, tensomerpoB Peructpa Jlaofina, rupockonos ¢up-
Mol Cneppu u T. . IlpeAcTaBasieT HHTepec CTaThfl, MOCBALEHHAS
BLIGOPY IVIaBHBIX pa3MepeHHH CrelHaJH3HPOBAHHHIX CYNOB A
nepeBo3KH o6opyNOBaHHSi MOpCKHX OypoBHIX ycraHoBoK. Ha o6-
JIOXXKe XypHaja nomenieHa ¢otorpapus cynnHa <«Hasups, cne-
I[HaJIbHO CIPOEKTHPOBAHHOIO JIJISi TPaHCNOPTHPOBKH JIIOKOBBLIX 3a-
KpLITHIi KpDYNHHX CyAOB IJf HaBaJouHbX rpy3os. CynmHo mo-
crpoeno aas ¢unckoit ¢upmMu On Haeup A6, cnenuanusupylo-
meficd Ha H3rOTOBJEHHH JIOKOBHIX 3aKpuTuil. JlauHa cyana 51 M,
mHpuHa 14 M, pasMepn rpysosoro Jioka 33,5X11,6 M. Ilorpyska
H pasrpys3ka JIIOKOBLIX 3aKpHITHH OCYIIeCTBJseTcA NBYMA Kpa-
HaMu rpy3onogbeMHocTblo no 30 T. JIBa amuseas obmed MOIL-
nocrbio 1000 n1.c. mpu 1500 o6/MuH coO6LIAIOT CYAHY CKOPOCTb
xozna 10 ys. IlpencraBnsier HHTepec MaTepHaJ O KaHaJCKOM Hayy-
HO-HccsleJloBaTelbCKoM cyaHe «KBecT», mnpefHa3HaueHHOM JJIf
H3YYeHHS aKyCTHUECKHX CBOMCTB oOkeaHa. JlnnHa cynsa 76,8 M,
wHpuHa 12,8 M, BogousMmemenne 2200 T, cpenHas ocamka 4,7 M.
JIByxBaibHas  IH3eJb-3JeKTPHUECKas YCTAaHOBKAa MOLHOCTBIO
2900 a.c. obecneunBaer «KBecTy» ckopocth xoma 16 ys. Bcno-
MoraTe/JIbHbIM HCTOUHHKOM SHEPruH IJIi ABHXKEHHS CJIYXHT raso-
Typ6oreHepatop MomHocThio 500 KBT. OcOGEHHOCTBIO CyJAHa fB-
JfeTcd HaJHyHe HOCOBOrO INOJpPYJHBAIOLIEro YCTPOACTBA C JIBH-
ratejeM MolHocTbio 350 JI. . ¥ peaJH3aLHsl IIHPOKOro KOMILJIEK-
Cca TNPOTHBOLIYMOBBLIX MEpPONPHATHH: MOHTaXa IJIaBHHIX JH3€Jb-
reHepaTopoB Ha ofuefi pame Mmaccoii 80 T, OGJHLOBKH Kopmyca
MVIMTAMH H3 53JIaCTHYHOM BMCKO3HI, LIHPOKOrO NpPHMEHEHH aMop-
TH3aTOPOB H KOMINeEHCaToOpOB H T. A. OpHrHHaJbHYIO KOHCTPYKUHIO
KHMeeT MacCaXHpcKoe H Truaporpaduueckoe CYAHO-KaTaMapaH
«lllyman» aMepukaHckofi nocrpofiku. JnuHa KaramapaHa 20 M,
wmupuHa 8 M, ocajgka 1,4 M, BonousMelieHue 37 T, MOLLHOCTb I'J1aB-
HblX jpBuratejesi (ausene) 2X510 s.c, CKoOpocThb Xoza
25 Muabfy, maccaXKHpOBMECTHMOCTb 56 yeJs., MaTepHaa Kopny-
COB — aJIIOMHHHEBBIH CIlJIaB.

Centsabpbckuit HoMep XKypHana (Ne 9) oTKphiBaeTcsl CTaThbed,
NOCBAIIEHHOH HCTODHH Pa3BHTHA 3eMJECOCHHIX H IHOYIJyOHTENb-
HbIX cHapsagoB. Caepylomuit MaTepHaa paccKas3biBaeT O JHOYIJY-
6ureqbHOM cyaHe «IlacHpuk» aHIVIMACKOA NOCTPOHKH: MJIMHA
cyaHa 132 M, mupuna 19 M, Boicota 6opta 10 M, MOILHOCTD raaB-
HbIX paBuratedenn (nu3enei TBu Cmut) 2X4400 4. c., ckopocTb
xoaa |3 y3, Bo3sMoxHoe yray6JeHne fHa npu pabGote — mo 30 M,
e€MKOCTb Ipsi3eBHX TpIOMOB 9250 M3, MOI{HOCTL AM3eNbHBIX MNpH-
BOJIOB K rpsiseBbiM nomnam 2X2000 xa.c. Ianee my6aukyercs
cTatbl 00 3KOHOMHUecKol LeJsecooOpasHocTH JHOObuH HedTH H
raza B CeBepHoM Mope. ABTOp OTMeyaeT, B YaCTHOCTH, YTO B
1970 r. 6onee 12% morpeGHocTH AHIJIHH B NPHPONHOM rase npef-
N0JIarajioch TOKPHITb 3a cyeT ra3ofo6LIBAIOLIKX YCTAaHOBOK B
Mope. B crathe momemtena ¢ororpadusi MopcKoit rasonoOLiBaio-
mefi ycraHoBKH «OpHOH», paccunTaHHOfi Ha OypeHHe WIECTHKHJIO-
MeTpOBbIX CKBaXXHH Ha ray6uHe no 75 M. B cratbe cnenualu-
cTa aHrauickod kxomnanuu Jlekka Hasurefitop pacckasniBaetcs
O npHHUHNe paloThl pajHOHABHralHOHHHIX cHcTeM <«XH-DHKc»
H «Cu-OHkc», obecneyHBalOUIHX BbICOKYI0 TOYHOCTb OpPHEHTALHH

Cynocrpoenne Ne 4

2. Bonee npocrasi KOHCTPYKLHSI NE€PEBSHHOIO Ha-
O0opa MOAYIIKH U BO3MOXKHOCTb KOHTDOJISI 32 KayecT-
BOM €ro H3roTOBJIEHHSI.

3. MeHblias TPYNOEMKOCTb MOHTaxka H JEMOHTa-
:Ka OGakcopoH Oajkw.

Bce cka3zaHHOE NO3BOJISIET 3aKJIOYHTh, YTO Oakco-
BO€ YCTPOMCTBO HOBOrO THNa fBJjseTcsl 6ojee coBep-
IIEHHBIM H €ro MOXKHO PEKOMEHI0BaTh Ha CYJOCTpOu-
TeJbHBIX 3aBOAAX AJIA CIyCKa CYJAOB C JIIOOBIMH 06BO-
JaMH H MacCoH.

kopabaeit B Mope. AHraMiicKuii cneuuanucr Darap Snr nocss-
THJI CBOii MaTepHaJ 0630py HOBLIX JHOYIMYOHTENbHLIX CHapsNOB
H 3eMJieyepraTesibHHX CYNOB 4eXocjoBalko# moctpoiiku. Ilpen-
CTaB/JsieT HHTEpeC ONHCaHHe 3JIEKTPHYECKHX CYAONOMBEeMHHKOB
cucteMbl «CHHKpPOAH(T», KPYNHeANIHA H3 KOTOPHIX HMeeT pasme-
pu 106,5X25 M W paccuWTaH Ha NOALEM CYAOB Maccoi Jo
6000 T. 3xechb Ke NyGAHKYyeTcs NMporpaMma JABYXJHEBHOTO CHMIIO-
auyMa (24—25 Hoabps 1970 r.) mo mpoGaemam OypeHus HedTs-
HHIX M Ta30BHIX CKBaXHH B MOpe U HHbOpManHs O CHMIO3HyMe
no 6e30nacHoCTH 3KcIJlyaTallHH phIGOJIOBHLIX TpayJiepoB.

INepBuifi Gosbmiofi MaTepua] OKTAGPbCKOTO HOMepa XKypHaja
(Ne 10) nocesinteH ONHCaHMIO NOJBORHOIO KOMIJEKca AJjA oGcay-
XHBaHHA He(dTAHHX HJIH ra3sOBbHIX CKBAaXKHH Ha MOPCKOM JIHe,
pa3pa6oTaHHOrO aMepHKaHcKoii kKomnaeueH Jlokxum Muccainz
sux Cnsiic (Canuupeits, mt. Kanudopuus). KommnJjexc cocToHt
H3 ABYX yacreli — IABYXMeCTHOM morpyialomefics Kamncyas H Oy-
poBofi yCTaHOBKM, MOHTHpPyeMofi Ha nHe. Jlajee meuartaercs BTO-
pas yacTb HcTOpHyeckoro o63opa IO JHOYIJYOHTENbHLIM CHaps-
IaM H 3eMjeyeprnarejbHeiM cyfaM. IlpencraBaser mHTepec Kpat-
Koe ONHCaHHe BOJOMETHHX JABHXKHuTeseli THna «JIlayTH» c Hmnes-
AepoM puaMerpoM 300 MM (MmomHocTb npuBosa 40—130 Ja.c.
IJA oxHOcTyneHyaroro BoxoMera H 120—280 a.c.— paa aByx-
crynenuatoro) H 400 MM (MomHocth mpuBoga 110—280 a. c. mas
OJlHOCTyneHuaToro BojoMera u 220—500 a.c.— Aga  JBYXCTY-
neHyatoro). B otzmene cooblleHufi c Beppeli moMereHa HHGOP-
Mauusi o nocrpofike ¢upMofi CyoH XaHtep ABYX PHIGOJIOBHEIX
TpaynepoB nauHoi 46 M, mmpuHoit 10 M, Bhicotoii Oopta 6 M,
MOIHOCTBLIO rJaBHoro jBuraTeas 1900 a.c. npu 750 o06/MuH,
CKOPOCTBIO XoJla Ha HCNhITaHHAX 13 ya.

B ornene unpopMannu HOAGPLCKOrO HOMepa xypHaja (Ne 11)
coobitaercsi 0 BBeficHHH B cTpofi B IlIBenun nepsoro B Mupe aB-
TOMATHYECKOro HaBHranHOHHOro O6ysi, paboTaloltero Ha TOMNJIHB-
HbIX 3JeMeHTaX. 3Jech Xe pacCKa3biBaeTcs O ueThipeXMecTHOMH
noABoAHON JaGoparopun «[eabronana», nocrpoerHoit B ®PI Bo
BTopofi nmosoBuHe 1969 r. O6utuii 06beM BHYTPEHHHX NOMELReHHH
Ja6opatopun cocTaBiasieT 43 M3, pabGouasi riay6HHa mOrpyxeHHs
23 M, aBTOHOMHOCTb 14 cyT. OCO6EHHOCTb KOHCTPYKLHH — HaHe-
ceHue TemnJoBoA H30NANHH (OOPOCHIMKATHOA CTeKJSIHHOH TKaHH
«doyMriacs) cHapyxH kKopnyca. M3 namocTpauuii B OTAe]E HH-
¢opmanud ocobulit HHTepec mnpeAcrasisiorT ¢ororpabus ¢pan-
Ly3CKOi HCCJIeOBaTeNbCKOR NOABOAHOA JIOAKH <«MOKpOro» THIA
«Toran Ca6 Ol» (skunax 5 ves., pa6ouast rayGHHa MOrpyKeHHs
60 M, ckopocTb Xxoma moj Bomoit 4—6 y3, HaJbHOCTbL NJIaBaHHA
28 Muab) u cHUMOK 140-TOHHO# naaByueil 6asni, 06CHyKHBaIOLIEH
NOrpy3KEHHsi NMOJABOJHOrO amnnapata kaHajfckod nocrpoiku «Ilafi-
ckui» (nauHa 6 M, mHpHHa 3 M, Bhicota 3,7 M). Ianee ny6nu-
KyeTcsl TpeTbfl YacTb HCTOpHUYecKoro 0630pa mno AHOYIJIyOHTENb-
HbIM CHapsifiaM H 3eMJieuepnaTe/JbHBIM CylaM, NMOCBSAIEHHAs nep-
CeKTHBAM HX JajbHefilllero coBeplieHcTBoBaHHA. Cllefylouiuii Ma-
TepHall paccKa3blBaeT O MNepPCNeKTHBAX KOHCTPYKTHBHOIO pasBH-
THA fIKopelt. 3nechb npuBoAHTCA ¢oTorpadHs ro/LIaHACKOro AKO-
pa Tuna «T3h64», HMeloltero (GopMy rOpH3OHTAJbHOrO TPEYroJib-
HHKa, H NYGJHKYIOTCA CpaBHHTE/bHble JAaHHLIE 1O JepmKalgedi cH-
Je ¥ OTPLIBHOMY YCHJHIO fiKopefl THHOB «T3#i6a», <«Ilandopr»,
«Ilya». B otnmene 6uGanorpadmun onyGJHKOBaHH aHHOTalHH Ta-
KHX HOBHIX KHHI, Kak «OKeaHO/IOTHf CerofiHf: YeJOBeK H3ydaeT
okean» Po6epra Baprosa (usmanusi dapmac Byxc, Jlumuren, Jlou-
noH, 192 ctp.), «CyHoBhie MNapoBHE MaLIHHE H TYPOHHbI»
C. Mak6epun u ¥. Gokca (Tperbe u3faHue, Barrepyopr I'pym,
Jlonnon, 630 ctp.), «CkiaenBanne MmetamioB» C. CeMepmxHeBa
(n3nmanne Busnec DBykc, JlonnoH), «dpa KAHNnepoB» KaiHTaHA
Aprypa Knapka (nepeusganne ¢ ¢akcumune 1910 r., 418 crp.).



AHANK3 HANPSXEHHH,
BOSHUKAIOLLIUX B KOPNYCE
CYOHA NMPH PEMOHTE

A. A. HUIKOB
VOK 629.124.72.011.004.67

B Hactosiiiee BpeMsi OCHOBHbBIM METOLOM pEMOHTa
KOpIyca CylHa SiBJIsfieTCs] 3aMeHa H3HOLIEHHBIX HJIH I10-
BPeXNEHHHIX ero yuacTtkoB. B mnopasasionieM 60Jib-
IIHHCTBE CJyyaeB 3TH paboOTHl BBHIIOJIHAIOTCA NPH Ha-
NPSIXKEHHOM COCTOSIHUU KOpIyca, BbHI3BAHHOM OOIIUM
u3rubom cynHa. Ha HeoOGxomuMOCTL yuera 3THX Ha-
NPSXKEHHH NIPH PEMOHTE B CBOE BpeMsl yKa3blBaJ aka-
neMuk IO. A. lllumanckuii [1). Ero pexomenpanun no
CHX IOp He NOTepPAJid CBOEro 3HAYEHHUS U NMPUMEHSAIOTCS
Ha npakTeke. Hanpumep, B nensix cHuxkenus: usrubalo-
IIEr0 MOMEHTa B TOM paioHe Kopmyca, I'ie BeayTcs
peMOHTHble pabOThl, HHOTa MPOHU3BOASAT ClELHAJBHYIO
6aJy1acTHPOBKY cyAHa. VI3BeCTHO, 4TO peKOMEHaalUU
I0. A. IllumMaHCcKOro oTHOCATCA K CyAaM KJjenaHOH
KOHCTPYKIIUH H NIO3TOMY B HHX HE paccMaTpHBAalOTCA
HanpsiXKeHHs,, BO3HHKAIOIUe NpPH CBAapOYHBIX paboTax.
Taxkum o6pasom, 10 CHX MOpP B NPaKTHUKE CYJOPEMOH-
Ta, KaK MpPaBHJIO, HE YUYUTHIBAJHNCh Bce (paKTOpHI, Onpe-
Aensioliie HalnpsiXXeHHoe cocTosHue kopmyca. IToato-
MY CTeNneHb BOCCTAHOBJIEHUS] NMPOYHOCTH CYAHa H TeX-
HHYecKas 3((EeKTHBHOCTb PEMOHTA OCTaBaJIHCh HesC-
HeIMH. MlHaue roBopsi, He06X0AHMa YBEPEHHOCTb B TOM,
YTO HOBAsi KOHCTPYKLMs NPHHHMAaeT yyacTHe B paboTe
Kopnyca, T. €. HYXHO 3HaTb, NOABJSIOTCS JH IpH
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Puc. 1. OOmuit Bun CPT Bo BpeMs HCnbITaHHM.

PEMOHT
H MOJEPHH3ALHAR
GY/108

3TOM HOBHI€ OYarH KOHUEHTPALHH M MPOHCXOAMT JIH
nepepacnpefiejieHue HalpsKEHHH B OTPEMOHTHPOBAaH-
HOM KOHCTPYKUHH MOA AeACTBHEM 3KCIIyaTallHOHHBIX
Harpysokx. )

Jasa pemenust BOIpoca O NPOYHOCTH KOHCTPYKIMH
nocjie peMOHTa H aHaJu3a HeKOTOpHX (paKTOpOB,
BJIMAIOLNHX HA 3Ty NPOYHOCTb, OBbLIM NMPOBENEHBI COOT-
BETCTBYIOILlME 3KCIIepHMMEHTaJIbHble M TeopeTHYeCKHe
HCCJIeAOBaHHsI. 3aKOHbl PacHpelieyieHHss H BeJHYHHBI
HaNpsiXKeHH# MPH PEeMOHTE HCCJIEAOBaJUCh HA NpUMe-
pe JuCTa, B KOTODOM 3aMEHsSieTCd HM3HOILEHHas
yacthb [2]. B HacTosiwedl cTaThe M3naraloTcs pesysbTa-
Thl 3KCNIEPHMEHTa N0 TeXHuyeckod 3¢ PeKTHBHOCTH 3a-
MeHB! OOLIMBKH NPH PEMOHTE peajibHOTroO cyaHa. !

CyTb 3kcmepuMeHTa CBOAMJACh K CJELYIOLIEMY.
Kopnyc cpennero pri6ososHoro tpayiepa (CPT) 6Gbla
NoAHAT Ha caun CBeTJIOBCKOro CyJIOPEMOHTHOIO 3aBO-
na (puc. 1). ITocTaHoBKO# €ro Ha OfHY M IBE€ OMOPHI
H COOTBETCTBYIOIIMM HarpyKeHueMm co3ZlaBajluCh Iepe-
ru6 wam nporu6 kopmyca. B yclaoBHAX BO3HHKIIETrO
IIPH 3TOM HANPSXKEHHOTO COCTOSIHUSI BBIPE3aJIiCh U 3a-
BapuBaJIuCh y4acTKU HacTHJa nanyoel U Oopra, a 3a-
TeM H3MeHsJlachb Harpy3ka Ha cyaHo. Pa6ora mo BHI-
pe3ke M 3aBapKe OTBEpPCTUH MPOM3BOAMJIACH KAaK B
CXKaTOM, TaK H B pacTAHYTOM COCTOSIHMH MNaJjyGhl.
B npolecce Bcero KOMIUIeKCca HCNBITaHUA B KOpIyCe
ONpPENEJIsJIOCh NoJie HanpsAXKeHUH.

B kauectBe o6beKTa MCIbITaHUH Gbljl BHIGPAH CIIH-
cannblii CPT-469, nocrpoennvifi Ha Bepdu Posbkc-
BepdT (I'’IP). HaubGonpas mnueHa cymHa cocrabJisi-
Jga 39,15 M, nuuHa MexAay NepneHauKyJAsipaMy —
34,79 M, mupHHa HauGosbwag — 7,50 M, BbicOTa Gop-
tTa Ha muaene — 3,48 m. Cynno umeno Goabluyio cen-

JJOBaTOCTb B HOC U KopMy. IlosnocThiO
cBapHOIl Kopnyc HaOpaH mo nomnepeuHoii
cucreme Halbopa.

HaTyphbiii 3KcnepuMeHT ocCyllecT-
BJISIJICI B HECKOJIbKO 3TallOB: YCTaHOBKa
CylHa Ha cTanejle U MOHTaXX H3MepH-
TEJIbHOH annaparypbl, ONpejesieHHe TeM-
nepaTtypHbix Jedopmauuii, HCIBITAHHA

. Koplyca NpH nporu6e ¢ BLHIPE3KOH M 3a-
- BapKoH yyacTKa nany6bl, HCIBITaHUS KOp-
! nyca npu neperu6e ¢ NpoBeJeHUEM aHa-

1 B npoBeieHHH 3KCepHMeHTa, KpoMe aB-
TOpa, NPHHHMAJH yYyacTHe COTPYAHHKH Kadelphl
CTPOHTEJIbHOH MeXaHHKH Kopabsifi H CTyJeHTH
A Kanuunurpapckoro pri6Btysa Posengent B. 1.,

3akoBpamul B. B., Kukor A. B., Jonuos B. A.,
Enarun H. H., JlaBpos B. Il., Xapuronos B. B.,
3aiineB B. Il., Kopmymkur A. B., Opsos B. H.,
Bopoaun A. K. u paGoruukn CpeTsiOBCKOro Cy-
nopeMoHTHoro 3aBosia bymyes B. H.,, ®uw-
6efin A. M. 1 Kupcaros A. B.
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JIOTHYHbIX PEMOHTHBIX pPaboT, HArpyxkeHHe Kopmyca,
CTOSIIIIEr0 Ha [BYX oOmopax, A0 UcueplaHus HecylueH
cnoco6HoCcTH. [lasi monyueHus: HauboJsee NOJHOro npe-
CTaBJIEHHS O BO3HUKAIOUIUX B KOpllyce cylHa Hamps-
JKEHHSIX MO JJIMHE ero B CeMH CeYeHMAX ObIJIH HaKJjiee-
Hel natunku. FlamMepenue nedopmaunuii nNpoH3BOAHIOCH

Cynocrpoerne Nt 4

pAJIMCh B CBSI3IX MONEpEeYHbiX nepe6Gopok, HaACTPOHKH
U T. 0. Jnsa usmepeHus cTpenku nporuba kopmnyca
CyAHa MPUMEHSJUCh HUBEJIHPbHl M nporuGoMepnl Ma-
KcuMoBa. Hupenupnbl OblIH yCTaHOBJIEHBl Ha INHpce ¢
AByx GoptoB. OTcueT nNpOU3BOAUJCS N0 MEpHBIM JIH-
HelikaM, NPUKDEIJIEHHBIM Ha Kopryce CyJHa B INATH

ceueHUsIX. TOYHOCTP oOTcueTa nporuba

0) cyaHa cocrasasina 1 mm. IIporuGomepn

. MaxkcuMoBa OBUIH YCTaHOBJIEHH Ha JHH-
[ T I i | I =T le B JAHaMeTpaJbHOH IJIOCKOCTH.

: I I | ;’J?\%‘; N TemnepaTypa MeTajja KOpIyca BO

I |7"N= } | ' ﬁl st BpeMs IpOBEJeHHsl 3KclepHMeHTa (HK-

RSP Fa 1l ds \,l- cUpoBajlack C IIOMOLIbI0O TEpPMHCTOPOB,

N | s CXeMa pacloJIOKEeHHUs] KOTOpbiXx I0OKa3a-

| T—'il |1} ]LR’ = Ha Ha puc. 2,6. Jlna ydeta BAMSHUSA ne-

| wlo | =] | | | ¢bopMauuil Kopnyca, BOSHUKAIOILUX B pe-

I I‘QL. PN 3yJIbTaTe€ CyTOYHOIrO H3MEHEHHUs TeMIle-

'”'27:_]; g:ol K EL | 361 paTtypbpl BO3AyXa, NpPOU3BOAUNIACH TeM-

LTI | & | | : nepatypHas TapHpoBKa kopnyca. s

B gl | | = l JR}Q 3TOr0 Ha NPOTAXKEHHH TPeX CYTOK KaxX-

HRIEN 1 %i 2 JAbld Yyac B pas3HbIX TOYKaX H3Mepsiiach

I :_’{"?:\\l TeMnepatypa MeTa/ja KOpmyca H COOT-

| ,,,,,1,7. 7/ P s BeTCTBYIOILMe eii nedopmanuu (puc. 3).

1 1R <1 N [TockonbKy Harpy3ka cymHa B 3TOT Iie-

| 1 | | 0] :—%ﬁ\' puoa ocrtaBajlach HEM3MEHHOHN, TO 3aMe-

I j/'/ |1 dx | II\ peHHble aedopMauUUH SBJISJIHCH Pe3yJib-

[ . S 2 1 I R N L . - TaTOM H3MEeHEHHUs TeMIlepaTypbl B pas-

JUYHBIX y4yacTKax kopnyca. Cienyert. oT-

%"”/"’”””’””"” bupesod \"””””/’”’”0/"’ METUTb, YTO M3MeHeHHe TeMIepaTyphl |

AedopManuil NPOUCXOAHIO KPYIJIOCYTOY-

5 Cov. 0 35 wn. (oo 8 wopmy) E:.:E) 32{; H(P‘f;em;eﬂ:(c; Ho. McnbiTanus npoBoAMJIMCH B JIeTHHiI

_ | - naTamkos.  xomna. 1CPHOL NPH TeMnepaType HapyKHOrO

gl Nl g

NPOBOJIOYHBIMH TE€H30AAaTuMKaMH. B Kax 1ol Touke 3a-
Mepa JaTuMKH HaKJeHBaJCb Ha BHYTPEHHell M BHell-
HeHl CTOpOHe OOWIMBKH, UYTO HCKJIOYAJIO BJIUSIHHE U3-
ru6oB. Jlns yuyera NJIOCKOTO HaNPAKEHHOI'O COCTOS-
HHSI B psle MeCT MAaTYUKM HaKJeuBajiicb B BHJE
po3erok. OT BHelHe#l cpeJibl TE€H30JAaTYUKH H30JIHPO-
BaJIHChb 3MOKCHIHOH CMOJIOH M CHelNaJibHBIMH 3alLUT-
HBIMH KOpoOKaMH. Bcero no Kopnycy cyZiHa 6blj0 ycTa-
HoBJieHO OkoJ0 400 matuukoB. OcHOBHOe paGouee ce-
YeHHe HaKJeHkH NaTYUKCOB OblJIO BHIOpaHO B paioHe
muzens (no 35 wn.). Ha sekoTOpeIX yuacTkax nanyosl
H JHHUIIA TOKa3aHHsl TEH30JaTYHKOB NyOJHPOBAJHUCH
KOMIlapaTopaMH ¢ HHAMKaTOpaMu uacoBoro Ttuma. Ha
pric. 2 naHBl cXeMbl HaKJeHKH JaTuuKOB. 3Jech Ke
NoKa3daHa CxeMa YyCTaHOBKM koMmnapatopoB. Kpome
TOro, HOpMaJibHble H KacaTeJIbHble HaNpsXKeHUsI HU3Me-

pPATOPOB M TEpPMH~-

CTOpPOB: G — Ha mna-

ay6e; 6 —no KoH-
TYpy Kopmyca.

BO3lyXa B JHeBHoe BpeMs mo 30—35°C.

AHanu3 nosyueHHelXx JAaHHBIX MOKa-
3aJl, YTO BEJHUYUHBI 3KCIEPHUMEHTAJbHBIX
nedopmanuit Xxopouo coraacyloTcs C Bbl-
yucjaeHHeiMH Mo ¢opmyne 0. A. Ilu-
manckoro [3]. Pacxoxnenusi Mexnay Teo-
PEeTHUECKHMHU M 3KCIIepHMEHTaJbHbIMU
BeJIHYMHAMH TeMIepaTypHuXx naedopMa-
uuii coctaBusnu okosio 10%. Hanpsxe-
HUs, MOJIyYeHHbIe N0 yKa3aHHbIM jaedop-
MalusaM, He npesuianu 60—70 krc/cm2,
ITo JlaeT BO3MOXKHOCTb ClleJlaTh BHIBO,
yTo NpU Nepenajne TeMmnepaTypsl CBsi3ei
kopnyca B 30—40° C Bnusiune co6cTBEH-
HO TeMIlepaTypHbIX HalpsiKeHHH He Cy-
iecrBeHHo. OfHaKoO NpPH 3TOM B KOp-
nyce BO3HUKAJU 3HAUYUTEJbHBIE TeMIle-
patypueie nebopmanuy. bes yuera 3tux medopmaumii
KapTHHa HalpsAXeHHOIr0 COCTOSIHUSI Kopllyca Oblia
Obl B 3HAYUTEJbHOH CTENEHH HCKaXKeHa.

ITocne moAroTOoBKM K MCHBITAaHUSIM M IPOBEJNEHHS
TeMIepaTypHOH TapHUPOBKH KopIyca CYIHO OBLIO
NepecTaB/ieHO Ha JB€ ONOpPHI MOJ NONEepeyHHIMH Mepe-
O6OpKaMmH, pacrnojioKeHHBIMH Ha 8 W 52 mmaHroyrax.
Pacctosiune Mexay HUMH paBHsiioch 22 M. Jlas wc-
KJIIOYEHHs] MeCTHHIX NOBpexXJeHHHl kopmyca OT cocpe-
JIOTOYEHHBIX YCHJIUH B palOHe ONOp rnonepeudule mnepe-
OopkH ObLIH MOJAKPENJIeHbl, a IWHPHHA onop BuiGpaHa

. paBHOH ABYM unauusM. KpoMe Toro, Ha Kaxmo#l oro-

pe mJs paBHOMEDHOH MNepefaud YCWJIufi Ha KOpmyc
yCTaHaBJIMBaJUCh CMHHAWOMMECS] MPOKJANKH, a Ha
HOCOBOH OIlOpe — KaTKH, NO3BOJISIBLINE KOPIYyCY mepe-
MellaTbcsi B TOPH3OHTAJbHOM HanpasjeHud. Harpy-



PeMOHT M MOJeDHU3AIMA CYJOR

xkeHue CPT, crosimero Ha ABYX omopax, NpOH3BOIH-
JIOCb HAJMBOM BOJBl B cpelHHe TplOMEL. KosnuecTBO
BOJbl KOHTPOJHPOBAJOCh pacxoAoMepaMH H MEpHHI-
MH peilKaMH, YCTaHOBJIEHHHIMH B KaxKJA0OM oTceke. Ha-

¢
40
/
A4 - 4
20 s
10

5 -
310°¢ N
210 \

1-107%

\ 1

-/ d

10121416 1620221 35 7 9 111315 7719 21 23vach

Puc. 3. KpuBnie u3MeHeHus TeMmepaTypsl MeTajljla KOpIyca H
ero aedopmanmit.

rpyska Ha cyJHO Ge3 yueTa Beca KOpIyca COCTaBHJA
409 T (puc. 4,a).

B moMeHT, kOrna cxkuMaloliue HampsaxeHHs B Ia-
aybe pocturau npumepHo 780 krc/cM2?, Obuia NMpOHU3-
BEJIEHA BHIPE3Ka ydyacTKa BepXHel najyOnl MiIollajblo

9 Cey. no 35 wn.
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4X4,5 M. B ocraBuefica yacTu mnajgyGol, NpUMBIKAIO-
meir Kk 6opTam, CKHUMAaILUe HANpPSXKEHUS B JKECTKUX
cBa3sax noBuicuyauch Ao 1300 krc/cm2. 3atem 6e3 us-
MEHEHHUs HalpsS:KEHHOTO COCTOSHHWS KOpIyca BbIPE3aH-
HBl yyacTok OblJ1 3aBapeH mo JUHHH pe3a. CBapka
IIpOM3BOAMNACh JABYMSI CBapIUMKAMH IO IPHHATOH
B CYIOpPEMOHTe TEXHOJOruu. 3aMmeprl jgedopmanuit
JI0 ¥ IlocJie 3TOH OllepallH MO3BOJWIH ONPENeNHThb
HM3MEHEHHS HaNps}KEHUH, BLI3BAHHBIX cBapKoi. Ilpu
3TOM B 3aBapEHHOM y4acTKe maJjiyGel (BO BCTaBKe)
NOSIBUJIUCh PACTATUMBAIOIIUE HANPSAXKEHHS, a CXKHU-
Marollye B OCTaBLIEHCA YacTH NajtyOsl BO3POCIH Ha
BEJIUYHHY CXKaTHs, 00yCJOBJIEHHOr0 CBapkKoi. B oT-
JEJbHBIX TOYKaXx 3aMepOB CyMMapHasi BeJHYHHA
cxuMmamolux Hanpsxkenuin gocruryia 2000 krc/cm2.
Ilocne storo Harpyska Oblla CHAITa CJIMBOM BOJIBI
(puc. 5,a).
Ilocne storo cynHo OHJIO IepecTaBJIE€HO Ha
OJlHY OIIOpY, KOTOPOH CJAyXHJH TUIpaBIHYECKHE
TEJNEXKKH, PacClOJIOKEHHbE B TPOMEKYTKE MEXIY
20 u 40 wnanroyramu. [lpu nepecTtaHoBke cynHa cy-
IIECTBOBaJia OIACHOCTb pa3pylUeHHUS] OCHOBHBIX OIOP
B pe3yJibTaTe OTPHIBA OT HUX Kopnyca. Jlasi uckioue-
HHS 3TOTrO ONOPH OLUIM 3aKPeIJeHbl K KOPIyCy Talipe-
naMy. TO MO3BOJIUJIO OCYILLECTBUTb IIepeCTaHOBKY CYI-
Ha C [BYX ONOp HAa OAHY W IPOBECTH LHUKJIH-
yeCKHe HUCNBITaHUA 6e3 oTphiBa Koplyca OT
onmop. i co3panusi meperu6a B KOHIEBEIE
orceku 6buio 3aauto 200 T Bomel. Marubaio-

7 LU MOMEHT B paiioHe MuJeJds COCTaBHJI

1020 T™ (puc. 4,6). B 3tom cocTosinuu BHIpe-
3aJIi U 3aBapWJIM Y4YacTOK najyOrl IJIommabio
4X4,5 m. Ilocne 3aBapku BCTaBKH CYIHO Ie-
peCTaBWJIM Ha JiB€ ONOPEI, UYTO OBLLIO paBHO-
CHUJIbHO CHAITHIO Harpy3ku (puc. 5,6).

PaccmotpuMm Bonpoc o nepepacnpenefeHiu
HanpsAXKeHUN IIpU Ieperpyske BO BpeMSl IKC-
nayatauuu cyaHa. Bo3moxHOCTb CHATHA cBa-
POYHHIX HAIpPSIKEHUH B pe3yJbTaTe 3KCIIya-
TallHOHHHIX Ileperpy3ok OHlIa HNpOBepeHa
ucneitanueM kopnyca CPT Ha nepemennbie
Harpyskd. MmMuranus skcniyaTanmHoHHBEIX Ha-
rpy30K OCYILIeCTBJAsilach PSIOM IOCJeNoBa-
TeJbHbIX NMOJBEMOB Ha OIHY OIOPY H CIYCKOB
Ha JBe onophl. PacraruBaomie HanpsixkeHHus
B najgy6e H3MEHAJHCb OT HyJNsA [0
700 krc/cm2. B pesyabTate 3a cuer
HEKOTOPOTrO CrJlaXKMBaHUs IIMKOB OT-
MEUYEHO IlepepaclpejelieHye Hamnps-
XeHul B nanyo6e.

Puc. 4. 9miopa sKCNepUMEHTANbHBIX HaNpsKeHHA oT obmero usruba: a— Npu npo-

rube cynna; 6 — npu meperube cymua.

Hcenwvitanus npu neperunGe v mpo-
rube cynHa nokasajdu, 4yTo B o0OOuX
clyyasix XapakTep pacnpenejeHus
OCTAaTOYHBIX CBApPOYHBIX HallpsiKeHHUH
aHAJIOTHYEH. ITO JaeT BO3MOXKHOCTb
CleJlaTb BLHIBOJ, UTO HamNpsiXKeHHS OT
CBapKH MaJlo 3aBHCAT OT BHJa Hamps-
}KEHHOIrO COCTOSIHMSI KOpIyca B IIpo-
necce pemontTa. OnHako B pe3yJbTa-
T€ CYMMHMPOBAHHS C HaNpPSKEHHIMH
oT 0611ero u3rn6a, BOSHHKAIOIKUMH BO
BpeMsi pE€MOHTa, OHH OyIyT BJIUATH
Ha JalJibHeHlIyio NPOYHOCTh KOopIlyca.
Hanpsixenuss ot cBapku OynyT yse-
JUYMBATh CXKHMAIOIIHE HalpAXKEeHUs
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B OCHOBHOH KOHCTPYKLHMH B MeCTe€ pPEMOHTa, B TO
BpeMsi KaK BO BcTaBKe OyNyT BO3HHKaTb PacCTArHBalo-
e HanpsixkeHus. IIpy CHATHM HaNpPAXKEHHH CXKaTHS
B KOpIyce NPH 3KCIJIyaTalMH pacTAruBalollde Hampsi-
JKeHHsa BO BCTaBKe OYLYyT yBE&JIHYMBATbCA, UTO MNpHBe-
JIET K HEOJJHOPOAHOCTH HAlPAXKEHHOr0 COCTOSHHSA
BCell OTPEMOHTHPOBAHHOH KOHCTPYKUHH H, Ove-
BHJHO, co3JacT HeOGJaronpusTHEIE C TOYKH 3pe-
HHUS1 IPOYHOCTH ycJaoBus ee pabotel. M naoGopor,
IpPH HAJUYHH B MECTe PEMOHTA PaCTArMBAIOLIHX
HaNpsiKEHU! OHM OYLyT HECKOJbKO YMEHbIIEHBI
nojx BJAHSAHHEM cBapku. IIpy 3TOM MOXKHO mpe-
NYCMOTPETb TaKOil YpPOBEHb MpeJBapUTEIbHOrO
pacTsXKeHUs] KOHCTPYKIHMH, KOrja pacTsruBaio-
IIHe HaAUpSXKEHHs1 OT CBapKH BO BCTaBKe OyAyT
paBHEI CYMMapHBIM Halpsi)KEHUSAM OT MpejBa-
pUTENBHOrO HAarpyxeHHus M cBapku. B atom ciy-

.
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&
o

Cynoctpoenue Ne 4

YeTHLIH H3rH6alolKili MOMEHT, NOJIydeHHEIH NOCTaHOB-
KOW cynHa Ha BOJIHY, U Ha 10% oxkasajcs Bhille pac-
yeTHOro mnpeneabHoro MomeHta. Heob6xoaumo oTme-
THTb, UTO IPH TEOPETHYECKHUX pacyeTax ¢opmMa IOTepH
ycTofiunBoCcTH manyOwl Obl1a INPHHATA CHHYCOHJAJb-
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yae NpH JaJbHEHIIEM H3MEHEHHH HanpsXkeHHOro
COCTOSIHHSI KOpIyCa OTPEMOHTHPOBaHHAsl KOH-
ctpykuusi 6yner paboTaTh KakK €IMHOE IEJIOoe.

Takum o6pa3om, pekomenpanusa 0. A. Iu-
MAaHCKOTO O CBEJl€HHH HallpSiXK€HUH B MecTe pe-
MOHT4 10 BO3MOXKHOCTH [0 HYJIsl OKa3LIBaercs
NoJe3HOH B TOM cJydae, eClIH KOHCTPYKIHs
JO €e peMOHTa OHLJIa HAarpyXeHa CXHMaloIIKMH
ycuausamu. M HaobopoT, B ciayuae, e€ClH KOH-
CTPYKUHS pACTAHYTa, CBOIUTb  HalpsKEeHHs
K HYJIO OKa3blBaeTcsl Heuelecoob6pasHEIM.
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ITocne mpoBeneHHs HCHNHITAaHHA KOpHyca Ha
nepeMeHHble HAarpys3kd y CyIHa, NMOCTaBJIEHHOrO
Ha JBe ONOpEI, IPH CKUMAIIIUX HANPAKEHHAX
B naay6e npumepHo 200 xrc/cM? Bripe3adu, a 3a-
TeM 3aBapWJH 4acTb Koplyca AJjuHO# 2,3 M, co-
CTOMILYIO M3 y4acTKa manyGel wwupuHHOM 1,3 M H
Gopra wupunoit 0,8 M. Dta peMoHTHas onepauus, TH-
nuYHas JJs CYHOB TaKOro THla, Oblia NMpoHM3BELEHA
OMHOBPEMEHHO C Kaxpnoro 6opTa. [Tosyuennrsle 3MI0pEL
pacnpeleleHns: CBapOYHBIX HalpsiKeHHi JaloT Npen-
CTABJIEHWE O XapaKTepe HAalpPAXKEHHOIO0 COCTOSIHHA
Koplyca KDH NpoBeJeHHH MONOoOHOro BHAA PEMOHTA.

3akJaouHTENbHEIM 3TanoM 3KclepHMEHTa SIBUJIOCH
narpyxenue kopnyca CPT, crosiiuero Ha AByX onopax,
N0 paspyluieHds. Buaumas 1noteps yCTOHYMBOCTH Ha-
cTHaa najdy6ul ObL¥a OTMedYeHa NMpH H3rubamoieM Mo-
MeHTe B pafione munens nopsaaka 2000 tm. @opma no-
Tepd YCTOHYMBOCTH OblIa OJIH3Ka K KOCHHYCOHJAJb-
Hofi. JInsi oGpasoBaHUs1 IJIACTHYECKOTO LIApDHHpA H
paspyllieHusi CyJHa OK&a3aJOoChb HEIOCTaTOYHO MOJ-
HOro 3aIloJIHEHUs BOMON cpelHux oTrcekos. ITpHimioch
B TpIOMax M Ha naiay6e YJOXHTb TBepAbi GasJacr.
O6wmas Macca rpysa coctasuja 737 T, u3 HUX 433 T
Boxusl M 304 T TBeploro rpysa. Paspymenne kopmyca
NPOM30LLIO0 B MHIEJNEBOM CeueHHH TNpU NeACTBHH B
3TOM MecTe H3rubamomero MomeHta, pasHoro 3000 T™.
OGpasoBanue rogpa, npuBeflierd K yTpaTe Hecylied
CIIOCOGHOCTH, NPOHM30IJIO B MOMEHT IIOT€PH YCTOHYH-
BOCTH y3Ja IkpcTpek-nainy6Horo crpuurepa. ITporu6
CyZHA B MOMEHT, NIPeIeCTBYOLIHH pa3pyLICHHIO, GELI
paBeH npumepHO 6 cM. Pe3yabraThl HCNBITaHHH J1OCTa-
TOYHO XOPOILIO COTJIACYIOTCA C TE€OpeTHUECKUMH pacue-
TaMH NIPOYHOCTH KOpNyca JJIf PasjIHYHBIX BO3MOXKHBIX
HArpy3oK. AHajnu3 pe3yJnbTaTOB HCILITAHUA KOpIyca
Ha 3aKJIOYHTEJBLHOM 3Tane 3KClepHMeHTa [OKasall,
yTO paspyluammui MmomeHT B 6,6 pasa nmpeBEICHJI pac-

Puc. 5. dmiopa OCTATOMHBLIX PEMOHTHLIX HanNpsiXeHuWA npu HyJeBom
usrubaomem Momente: @ — npH nporube cyana; 0 — npn nepernbe

CyAHa.

Hoii. OgHAaKO B IEHCTBHTEJNBLHOCTH, KaK OTMEYaJoCh
BhiIIe, opMa MoTepu YcTofiuMBocTH Oblia OinKe K
KOCHHYCOH/IaJbHOH, U MJIACTHHH NajyObl BKJIOYAJIHCh
B pa6oTy Kopmyca ¢ GOJBIIUM DEeLyKIHOHHBIM KO3(-
¢bHuuueHTOM. DTOT BHIBOJ MOATBEPXKAAETCsA CONOCTaB-
JICHHEM pACYETHBIX H JKCIepHMEHTAJbHHIX 3HauYeHHH
HanpsixkeHufi (cMm. Tabauny).

PacueTHbie H 3KCIEPHMEHTAJbHble 3HAYEHHS HANPSIKEHHH
B nJacTuHax naay6ul (B Krc/cm?)

PacueTHnle HANpshKeHHs nNpH M=1489 ™
XapakTtep H3Mmepennne
KOCHHYCO~ HanpsXKeHHst
nredopma- Ges yqe-r; CHHchHAﬂéﬂb- HIaNbHas npu
Ha4yaabHO Has norués, —
uHH noru6u by = 0,5 b A= 1989 T
CxaTtne —761,3 —1387,6 —-970,3 —1040
nany6nt

[lo pe3syabraTam IpPOBEJEHHOTO 3KCIEPHMEHTA
MOIKHO CliesiaTh CaAeAyIollHe BEIBOJIBI:

1. Texuuueckasa 3¢ ¢eKTHBHOCTL pEMOHTa CBap-
HbIX KOpPIIyCOB, T. €. BOCCTaHOBJICHHE €ro IPOYHOCTH
NnyTeM 3aMeHbl H3HOLIEHHOH KOHCTPYKLMH HOBOW 3aBH-
CHT OT XapaKTepa H BeJHUYHHEI HANPSKEHHOTO COCTOs-
HMS KOopmyca B MecTe pemoHTa. TakuMm o6pa3oM, He
BCSIKasi 3aMeHa CBsi3eil OKa3blBaeTcs NOJIE3HOH C TOUKH
3peHUs] MOBBHILIEHUS] NPOYHOCTH H HANEXKHOCTH KOH-
CTPYKLIHUH.
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2. Pekomenpanuio }O. A. IllnMaHCKOro o CBel€HHH
MOMEHTa K HYJIO He BCeraa CJefyeT yYHUThIBaTb NpPH
pPEMOHTE CBapHLIX CYROB.

3. IlpenenbHblfi MOMEHT, NMOJYYEHHHIH IJs JaHHO-
ro CPT, okasancs na 10% Bwime pacuernoro. IIpak-
THYECKH TNPH JOCTHXEHHH IpelesbHOrO MOMEHTa, OIl-
peneneHHoro no o6wyHON MeTomuke [4], Hecywas cro-
cOGHOCTb KOpIyCa HCUEPIBIBAETCS MTOJTHOCTHIO.

4. B pesynbpTaTe UCHEITAaHUI OTMEUEHO Nepepaclpe-
JieJIeHUe HanpsKeHU# Jaxe IPH HAJUYHH HECKOJbKHX
I{UKJIOB NEPEMEHHBIX HAarpy30K, H3MEHSIOIUXCS B JHA-
nasone ot 0 no 700 krc/cMm2.

5. [Ipy u3MeHeHHH TeMmepaTypel B MNpefenax
8 +-35°C B Kopmyce NOSIBJISIIOTCS HE3HAUUTEJbHbIE
TEMIIEPAaTypHHE HANpSXKEHHUs, KOTOPhIE, ONHAKO, BhI-

FTMOPAB/IMMECKHE ONOPHLIE YCTPOWHCTBA
JNOKOB IrPy30n0ABbEMHOCTbH) 12000 T

Il. H. J1ABbIIOB, 5. A, INTATOHOB, b. A. PY®HH,
5. Il. PBIBAJIOB

YK 629.128.6.001.2

B nocsennue rojgbl opraHu3anHH, NPOEKTHPYIOLIHE
H 3KCINIyaTHPYIOUIHE CYRONOLbEMHbLIE COOPY2KEHHS,
yoeasioT GoJiblioe BHHMaHHe MeXaHHU3alWH U aBTOMA-
THSaLMH IPOLIECCOB JNOKOBaHUSA CyHOB U Ipexie BCe-
ro NpUMeHeHHIO B JIOKaX AMCTAHLHOHHO YIPaBJsieMbIX
ONOPHLIX KOHCTPYKUMH pasjuuHbIX THUINOB. H3BecTeH
pAN NMOANOGHEIX YCTPOHCTB, CO3JAHHBIX 3a pyOekKOM.
OnH no3BOJIAIOT IOKOBaTh cyAa 6e3 MmpejBapHTENbHOM
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3bIBAIOT CYLIECTBEHHEIE TeMmIepaTypHule AedopMaiuH.
Ouu 10JXKHE GHITH YUTE€HH PH 06paboTKe MOKa3aHHH
T€H301aTYNKOB. B mpoTHBHOM ciyuae npeiacTaBJIeHHs
O BeJIMYHHE M 3aKOHE pacnpejiesieHHss HanpsikeHHH B

Kopnyce OyAyT He BEepHHL.
Py yayT P JIUTEPATYPA

. lumaunckuit 0. A VYcioBus npaBHJIBHOrO NPOH3-
BOJCTBA PEMOHTa H AOCTpOfikm Kopnyca kopabas. COOpHHK cTa-
tTefi mo cynocrpoenuto. Cyanpomrus, JI., 1954.

2. Umxos A ‘A Hexoroprie BONpOCH OLEHKH HanpsixeH-
HOTO COCTOSIHMSI OGLUMBKH NpH ee 3aMeHe BO BpeMsi pemonTta. CO.
«Cynopemonr ¢yota pri6HOfi npoMuiwienHocTH», 1970, Ne 15.

3 lumaunckuit 0. A Pacuer TemnepaTypHHX Hamps-
xeHu#t u nedpopmaunii Kopmyca. C60pHMK cTaTefl mo cyaocrpoe-
Huo, Cynnpowmrus, JI., 1954.

4 Wlumanckuit 0. A CnpaBouHHK NO CTPOHTENbHOA
MexaHuke Kopabnasa, Cymnpomras, JI., 1960,

NMOATOTOBKH CTAaNeJbHBIX MECT H IO0YTH MOJHOCTBIO
HCKJIOYaloT TPYHNOBEIE H MaTepHaJsbHEE 3aTpaThl. On-
HAaKo B JIOKax OTeueCTBEHHOH IOCTPOHMKHU N0 mnochen-
HEro BpeMEHH TaKue yCTPOHACTBA He NPUMEHSJIMCh, YTO
OTYACTH MOXHO OOBSCHHTb CTPEMJIEHHEeM JOKOBAaTb
Cyla, He TOJbKO COU3MEpPHMBIE C NOKOM, HO U MeHb-
1ve no pasMepaM (rpynmnoBoe HOKOBaHHE).

B 1968 r. AnmupanTtefickuii 3aBos B JleHuHrpaje
noctpoust Jiast OUHAAHANM METaJJIMYeCKU#i AOK rpys3o-
nogbeMHocTeio 12000 T (cMm. «Cymoctpoenmne» Ne 1,
1969). Tlepexm mnpoekTHpOBIIMKAMH CTOsJIa 3ajaua
oGecrneqyuTb AOKOBAHHE OTHOCHTEJNbHO KPYNHHBIX CYAOB
C MOMOMIbI0 MAHCTAHIIHOHHO YINPAaBJsSiEMBIX OIOPHBIX
ycTpoiicTB. dTa 3anavya Owla ycneumHo peuieHa. Pas-
paboTaHHbIe YCTPOHCTBA OTJIMYAIOTCH OT 3apyOexkKHbIX
PAIOM OPHTHHAJIBHBIX KOHCTPYKTHUBHEIX OCOGEHHOCTel,
OBICTPOJIEHCTBHEM H YHHBepcasibHocThio (puc. 1). HUx
CO3MAaHMIO TpeNIIecTBOBAJa HCCHENOBAaTeNIbCKAas pa-
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Puc. 1. OGmuiA BUA pa3MellleHHsl THAPABJIHUECKHX OINOPHBIX YCTPOAcTB Ha crameib-naJjybe aoxa AN PHHIASHAHH.

6  Cynoctpoenne Ne 4, 1971 r.
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60oTa, BHIMIONHeHHasi B JIeHHH-
rpajckoM  KopabJecTpOHTeb-

HoM uHCTHTyTe. OHa NO3BOJIHNA -

BLIOpaTb KOHCTPYKTHUBHHII THI
YCTPOHCTB, CX€MYy HX pasMelle-
HHS1 U ONITHMAaJIbHBEIE ITapaMEeTPH.

OnopHble ycTpoiicTBa (pHc. 2)
NpeacTaBJASIOT co06oit  6aJikH, -
YCTAHOBJIEHHBIE Ha CTallejb-la-

Jy6e [0Ka Iof NpPSMBIM YIJIOM

K KUJEBOH JOPOXKKe: IO YETHIpe

napsl 6aJ0K B HOCOBOH H KOP-

MOBOIl Tpylmax ¥ CceMb nap B

cpenneir rpynne (puc. 3). Ontu- __
MaJibHEIE 3HAYE€HHUS] OCHOBHBIX ¢
3J€MEHTOB — JJIUHEL, yIy1a NMOLDb- v
eMa U MOMEHTa HHEPUHH IO- .
NepeyHoro ceyeHusi — ONpenedis- -
JHUCh NMYyTeM CTaTHCTHYECKOH 0O0-

paGoOTKH MHaHHEIX [Js1 GOJBLION

rpylns cyZoB IPU BCEX BO3MOXK-

HBIX CJyuasixX JOKOBaHMSI.

OnelT NOCTPOHKH Ao0Ka AN DPUHAAHIHHM OB HC-
IIOJIb30BAaH IIPH CTPOMTENbCTBE AHAJIOTHYHHIX JIOKOB
1A MuHuctepcTBa poiGHOro xo3siictBa (cM. TaGJIH-
ny). HesHauutenbHbie H3MEHEHHS] B CXEME pa3Mmelle-
HHS ONMOPHEIX YCTPOMCTB HMEJH LEJIbIO YAOBJIETBOPUTD
¢ Gosbuioii BeposiTHOCThIO (0,9—0,95) Bcem cayuasm
JIOKOBaHHs1 PLIGONMPOMBICJIOBLIX CYJOB AJHHOH OT 70 M
u Gosiee. Ha puc. 4 nokasaHa npHHIMIHAJbHAS CXE€Ma
6aJIOYHBIX CKYJOBBIX GJIOKOB C CHCTEMOH T'HADAaBJIHKH.
F'unpaBnuueckas cucreMa paboTaeT Ha MHHEPAJIbHOM
macje mapku AMI-10 ¢ npenenamu paGounx Temme-
patyp or —70° no +50°C. [laBneHue B CHCTEME
co37al0T BUHTOBbe Hacocsl I tuma OMH 1,5/95—1
IIPOM3BOJHUTENbHOCTBIO IO 25 JI/MHH C NpeleJbHHM pa-

Cypoctpoeane Ne 4

Puc. 2. 'napasanyeckoe onopHoe yCTPOHCTBO JOKA.

G6ounM paBaenueM 95 krc/cM2. [luTanHe HacocoB ocy-
IIEeCTBJSAETCA H3 LUPKYJISLMHOHHBIX HHUcTepH 2. Bpewms
nojabeMa BCeX CKYJOBBHIX GJIOKOB Ha MAaKCHMAaJIbHEIH
yros He npeBoiiiaeT 20 MHH. Bce OCHOBHBIE OnepanuH
ynpaBjieHUsi MeXaHu3MaMH GJIOKOB IPOM3BOASATCS JH-
CTAHIIHOHHO C MYyJIbTa yIPaBJeHHSs.

C momowbI0 THAPABJIWYECKOTO MPHUBOAA OCYILECT-
BJISIIOTCSA CJIEYIOLIHE PEXXHMBl PabOTHI:

1. IMogpeM Bcex WIN HECKONIbKHX Iap GJIOKOB.
ITonbem GJIOKOB MOKET NPOHU3BOLUTHLCS OJHOBpPEMEH-
HO HJIU B JIIOG0OH NOCJI€A0BaTENbHOCTH.

2., OnyckaHue MOJHSITHIX CKYJOBHIX OJIOKOB (BCE€X
BMECTE WJIH MO OTAEJbHOCTH).
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Puc. 3. CXeMa pa3MellleHHs ONOPHLIX YCTPOACTB Ha cramesb-nany6e noka aas PHHASHAMH.
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CpaBHHTEJIbHbIE XAPAKTEPUCTHKH THAPABJHYECKHX ONOPHBIX
YCTPOHCTB AOKOB rpy3onoabemHocTbio 12000 T

Jok nas Jloxk nas MHHHCTepCTBa
DUHASHAHH puibHOro xo3fificTBa
& & cpenHsas
o rpynna
§ g 194
]
OcroBHble napaMeTphbl 6anok & g & —
= 4 x %S
= & x X e
— Qo -
) ] % g g = g
a5 g @B rx9| &=
oL = ob =T XS B X
S| & | 8z | 83| 23
x E‘ 3] E- =~o@r a0
Hnuna I, M 6 7,1 6 6 7,1

MakcuManbHBA yros noab-
emMa a, rpap.

MoOMeHT HHepLHH nonepeu- 300-108 | 400-108 | 300-102 | 300-103 | 400-10?
Horo ceyenus I, cm*

BHyTpeHHero| 2,5 2,5 15 1,5 2,5

Otcrositnue
wapHupa ot Ml a, M
Paccrosinue Mexny Ganka-| 6,4 6,4 6,4 6.4 6,4
MH b, M

Paccrosinne Mexnay rpyn-| 16 16 16 16 16
naMH ¢, M

Hecymasa crnoco6uocts (pa-| 70 70 70 70 70
Gouasi Harpyska) T, T

Makcumanbhaa  (caywaii-| 150 | 150 | 150 | 150 | 150
Hast) Harpyska T, T

3. IlomxkaTHe cKy/nOBEIX GJIOKOB K KOPIyCy Cy[HA
C HEOOXOJUMEIM YCHJIHEM.

4. CHATHe UMM YMEHbLIEHHE HAarpy3kd C OTHEJb-
HHIX Nap GJIOKOB.

Ias nepBoro pexxuma TpeGyeTcsl [aBjeHHe MacJaa
10—20 krc/cM2, KOTOpOE MOAAEPKUBAETCH C MOMOLIBIO
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noabeMa. I'uipasinuecKkye 3aMKH IepMETHYHO 3aKpHI-
BAlOT HHXHIOI 4YacThb THAPOLWJIMHIDPOB, HAaIEXKHO
yIepKHBasi CKyJOBHE OJOKH B NMOIHATOM IOJIOXEHHH
npd HepaGoraloumux Hacocax. OnyckaHue CKyJOBHIX
GJIOKOB TPOH3BOAUTCS NPH TOM Ke JaBJeHHH. DJIEK-
TPOMATHUTHBIE 30JIOTHHKH NMpefBapuUTebHO NPHBOMAT-
cA B NOJIOXKEHHE, COOTBETCTBYIOLEE pexHUMy OIlyCKa-
HHUSL.

BennunHa Harpy3ku, NpPUHATOH KaxAOH mnapoH
6JIOKOB, KOHTPOJUPYETCA MO [ABJEHHIO B HHXKHHX IIO-
JIOCTAX LMJHHJAPOB MeXaHu3Ma nojbema. s 3rtoro
Ha NyJbTe YIPaBJEHHs YCTAaHOBJEHH JHUCTAHLHOHHHIE
3JIGKTPHYECKHe MAaHOMeTphl, paboTarmluue OT JaTyH-
KOB 7, PacIOJIOXEHHBIX Ha TpyOONpoBOjax 3a rujpa-
BJHYECKHMH 3aMKaMH H HaNoOpHBIX TPyOOMmpOBOLAX
KaxJaoro Hacoca. B Tex cayuasix, Korja Harpyska Ha
OTJEe/IbHbIE Maphl CKyJOBBIX OJIOKOB HauHWHaeT IpeBOC-
XOAUTb PACUYETHYIO U MOABJASAETCA HeOOXOAMMOCTb CHSI-
THs 4YaCTH HArpy3KH WJH IepepaclipelielieHHsi ee Ha
COCENHHE CKYJIOBHIE GJIOKH M KHUJIEBYIO NIOPOXKKY, IpPH-
MEHSIeTCs YETBEPTHIH pexXuM PaGoThI.

B npomecce peMOHTa CyHa MOKeT NOABHUTbCS He-
006X0IMMOCTb B IEMOHTAaX€e HEKOTOPLIX CKYJOBHIX 0JIO-
KOB. JlJisl 3TOH LieqH OHM ONYyCKaloTcs, Kak OBlJIO OIU-
CaHO BHILIE, U TUIpaBJIUYeCKass CHCTeMa OTCOELUHSET-
ca oT ruppouuaunaposB. CrenuanbHbe pasbeMbl 8
Jal0T BO3MOXXHOCTb CIesaTh 3TO OLICTPO U 6e3 morepb
Macyia. KOHCTpyKuHs CKYJIOBHIX OJIOKOB MU MEXaHHM3-
MOB NOJ’b€Ma I03BOJISIET JIErKO CHATb MX CO LITATHO-
ro mecta. [locme mMoHTaxka GJIOKH INOAXKHMAIOTCA Me-
XaHM3MaMH NOJbeMa, NPH 3TOM 3aNAeTCsd Harpyska,
paBHas TOH, KOTOpas BOCIpUHHMAJach 6J10KaMH niepen
JemoHTaxoM. IlnaBHOe mnojpxkatue GJOKOB K KOPIyCY
CyZHa JIOCTUraeTcs IpU IOMOIUM THUILPaABIUYECKOrO
npoccesisi 9, pacCnoNOXEHHOI'0 Ha NyJbTe yIpaBJIEeHHS.

1T ==

Puc. 4. IlpuHUHNHAAbHAS CXeE-
Ma pacnojoxeHus G6aJOUYHBIX

CKyJOBbIX G6JIOKOB Ha A0Kax
ang MuHucrepcTBa pbHIOHOIrO
XO039HCTBA.

NpeaoxXpaHUTeNbHOro Kiamnana 3. BoageiicrBys ¢ mysb-
Ta YINpPaBJIEHHsA Ha 3JEeKTPOMAarHUTHEIE 30JIOTHHKH 4,
MacJI0O MOXKHO IOoJlaBaTh uYepe3 THApaBJHUYECKHE 3aM-
KM & K JI060# mape THAPONHJIHHAPOB 6 MEXaHH3MOB

6*

OnwbiT 3KCcnayaTanuu JOKOB MMOKAa3aJ BBICOKYIO 3¢-
(GEeKTHBHOCTb M HaJIeXKHOCTb MEXaHH3UPOBAHHBIX ONMOP-
HBIX YCTPOHCTB, 0o6ecrneyrBaroIUX OLICTPYIO NOCTAHOB-
Ky CyIOB B JOK.
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HCNbITAHUA BOPTOBbLIX LHCTEPH
HA HENPOHHUAEMOCTb A0 MOCTAHOBKH
CYAHA B NOK

C. C. JEQJKOB
VOK 629.12.011.524.001.4

BpeMs nokoBaHHs Cy[HA MOKeT OBITb COKpallleHOo,
€C/IM HCIBITAHUS CYHOBBIX LHCTEPH Ha HeNpOHHIIae-
MOCTb NPOBECTH 10 NOCTAHOBKH CyiHa B nok. HcnwiTa-
HHS1 TPOU3BOAATCA HaJAuBOM BOAHB M HedTtn. Hemsor-
HOCTH OOHApPYKHUBAIOTCS € MNOMOIUBIO CXKAaTOro BO3-
NyXa u CO3JaHHEM B LHCTEpHAX BakyyMa.

HUcneiTaHus HaJduMBOM BOAbI MPOBOASATCA B COOTBET-
ctBun ¢ [OCT 3285—65. IdTuM MeTOZOM MOTYT
HCIBITHIBATBCSA BCe CYyLOBhle LHCTEpPHBE. K paBienuio
ogsinoro croa6a, tpe6yemomy I'OCTom, nomxkHO
ObiTh 100aBJIEHO THAPOCTATHUECKOE HaBJieHHe 3a60pT-
HON BOABLL. YUHTHIBasA, 4YTO YJeJbHble Beca MOPCKOi
M NPECHOI BOALI OJIU3KH MO BeJIMYHHE, MAKCUMAJLHYIO
NONpaBKy Ha NPOTHBOJABJIEHHE MOXKHO IPHHHUMATH
paBHO# ocanke cyaHa I B MOMEHT HCIEITaHHUH.

JlJ1s1 OTCeKkoB, HCHBITBIBAEMBIX HAJHWBOM BOAH 0e3
Harnopa, BHICOTY BOASIHOrO cTojba ciefyeT NPUHHMATh
paBHoii T+0,8 M. Eciu no ucreueHuu perjamMeHTH-
pyemoro 'OCToM Bpemenu He 6Gyner HaGJaOaaThCA
NIOHMIKEHUE yPOBHA BOJBI B HalopHo#l TpyOe, mucrep-
Hy cJeayer cyuTaTh Henponunaemoin. IIpu HensoTHO-
CTH LHCTEPHH YPOBeHb B HANIOPHOH Tpybe MozKeT GHITh
BhIILIE OCAaJKH CYyJHa, HHUXe WUJH paBeH ei. [lepBhiii
U TPeTHH CnydYad CBUIETEJbCTBYIOT O HEIJIOTHOCTH
IIUCTEPHB BHYTPH KOpNyca CyJHa, BTOPOH — O HeIlJIOT-
HOCTH B HapyXHo# oOIUHBKE.

[{ucTepHrl, npenHasHauyeHHbIE A5 MNEePEBO3KH U
XpaHeHHs1 He(TeNpPOALYKTOB, HCINBLITEIBAIOTCS HaJHBOM
Hedptu. Ins 3TOro ucmnoab3yercss COpT HedTH, Ha-
XOAAIMICA B HHUCTEPHE INPH IKCIVIyaTalHH CYHIHA.
BennuuHa naBneHusi NpU UCNBITAHUU ONpPENENseTCs IO
bopmyJie

p=(H+T),

0630P YXYPHAJIOB

SCHIFF UND HAFEN (nauano Ha ctp. 30). Anraufickas
¢upmMa Bocnep TopuukpadT CTPOMT MHHHBIR TPaJbILHK M3 CTEK-
JOTJIACTHKA: JJIHHA Kopabas 47 M, CTOMMOCTb MNOCTPORKH

~ 2 miH. ¢ur. cr. Coobliaercs O BO3MOXHOCTAX INPHMEHEHHS
TEPMOIIaCTMAcC AJs H3TOTOBJIEHHS JeTallell CYJOBHIX MEXaHH3-
MOB, BHMHTOBBIX CO€IMHEHMH, TOJIUMIHUKOB, 3ybuaThix MyQT
HT IL

SImonckuin yueHblt W3 yuHuBepcurera r. Harofis Ha mecroin
KOH(QepeHIHH MO CBApPOYHON TeXHHKe paccKa3as o6 onwiTe cBap-
KH TPYGYaTHIM 3JIEKTPOJOM, 3aNOJHEHHBIM ra3o- M Iakoobpa-
3YIOLNUM JIETHPYIOLIHM BELIECTBOM. DTHM CNOCOO0OM MOXHO BEeCTH
CBapKy Ha OTKpPHITOM MecTe mnpu Berpe Jo 12 m/c ¢ npoHnsBo-
IUTEJbHOCTHIO HanjdaBkH oT 3 Ao 11,5 kr/u B JI060M MOJIOXKEHHH.
K HenmocratkaM cmocofa OTHOCAT HEBHICOKYIO YAapHYIO BSI3KOCTb
IIBa, BO3MOXHOCTbL NMOpPOOGpa3OBaHHA.

Becbma soGonniTeH MaTepHaJl O MeTaVIHYECKHX MOKPHITHAX,
HAHOCHMBIX B3pHIBHHIM cnocoGom (Ne 9). Tam xe cooGuiaercs
O pa3BHTHH rasope3aTesIbHbIX MaIlMH C aBTOMaTHYeCKUM MNpo-
rpaMMHEIM YNpaBJIeHHEM.

Cynocrpoeamne Ne 4

rne H — BricoTa BoOjsHOro ctonba, TpeGyemasi 1O
I'OCT 3285—65;

T'— ocangka cyHa BO BpeMsl HCIBITAHH;

{ — yAeJbHBIH BeC HeTH.
JlaBieHne co3pfaeTcsi HaJWBOM He(TH B HaNOpHHIE
TpyOH uiH ¢ noMouipio Hacoca. HedTb nmomorpeBaercs
napom o temnepatyps 50—55 °C. HenponniaeMocTb
IIMCTEPH YCTAHABJNMBAeTCs 10 BeJHuYMHe Hamnopa. O
HEeIJIOTHOCTH B HApYKHOH OOLIMBKEe MOXHO CYAHTb
Tak¥xe 110 MacJsHLIM NSAITHAM 32 60pPTOM B paiioHe IIH-
CTEPHEL

IlucTepHE!, Nnpouiefliyie UCNBITAHUS Ha HENpPOHU-
11aeMOCTb HAJIMBOM BOJEl WM He(TH ¥ B HAPYKHBIX
NMOBEPXHOCTSAX KOTOPEIX OOHApyKEHHl Ae(dEKTEI, HCIIbI-
THIBAIOTCA CXKaTelM BO3nyxoM. Ilamnenue Bo3pyxa, mo-
laBaeMOro B LHCTEpPHY, JOMKHO OBbITh HECKOJIBKO
6oJsbliie MPOTHBOAABJIeHUs 3a60pTHOH BoAEl. JlaBjeHue
B IHUCTEepHe cCJiefyeT IOAHHMAaThb IOCTENEHHO, CJeAs
OJHOBPEMEHHO 3a MOSIBJICHHEM IY3EIPbKOB BO3JlyXa Ha
HapyKHOH OOIUHBKE.

HennorHocTn B HapyxHOH o6GUIMBKE MOXKHO OGHa-
pPyXKHUTb, CO3[aB B HCHLITLIBAEMOIl ILHUCTEPHE BAaKYyM.
B nucTepHe npu 3TOM [OJKEH HAXOOMTbCS pabouuit
C IbIXaTeJbHEIM aNlapaToM, OTMEYaIIUid MecTa Npo-
cayHBaHKs 3a60pTHON BOJHIL.

Heo6xonumMBIM yCJIOBHEM HCHBITAHHHA IUCTEPH Ha
IJ1aBy fIBJAsieTCS CNOCOOHOCTb HX BHIAEPIKHMBATH I aB-
Jenue, yBeaunuenHoe 1o cpaBHenuio ¢ FOCT 3285—65
Ha  BeJHYHHY OCajgKH cygHa. 3rto po6aBou-
Hoe naBJsienve o6wiyHo paBHO 0,5—0,6 krc/cm2. 3anac
MPOYHOCTH HOBEIX IHCTEPH MoxeT OBITH oOIpejeneH
pacueToM. 3HAYUTEJbHYIO TPYIAHOCTb IpENCTaBJsAET
omeHKa (aKTHYECKOro M3HOCA KOHCTPYKuuH. J[lns
YMEHDbIIEHHS] MCMBITATEJbHOrO JlaBJEHUS Iepen Haya-
JIOM HCIBHITAHHA pEKOMEHLYyeTCs YMEHBIUHUTb OCaIKy
Cy[Ha 10 MUHMMAJIbHO BO3MOXHOH BEJHYMHHIL.

HcneiTanusa CYJOBEHIX LUCTEPH -Ha IJIaBy Pe3KO
yMmeHbiiatr o6neM 3THX paboT B JIOKe HIH Jaxe
HcKiaouaT uX. KpoMe Toro, mosiBUTCS BO3MOXKHOCTb
3HAYUTEJIbHO paHbllle HAauaTh MOATOTOBKY LMCTEPH K
OKpacke.

3HauyuTesIbHAA YacTb OKTAGPBLCKOTO HOMepa XKYypHajla NOCBfi-
LieHa OMHCaHHIO HOBHIX cyloB. Komnmanusa Besep crpout cynHo
Ins HaBasiouHhx rpysos neasefitom 140 000 T «lltant Bpemen».
3akaHYMBaeTCs TaKiKe MOCTPONKA CepUH YHHBEPCAJIbHHX CyXO-
rpy3HBIX TenJjioxonoB THna «OMHu» Ayns komnanuu Xanar-Jlnofin,
IlocTpoeHo cynHoO AJsi MaccOBHIX rpy3oB jpenasefitom 145000 T
C IJIaBHBIM JBHrarejeMm Momuoctbio 32000 a.c. A8 KoMnaHuH
®purra. Ina xomnanun Xanar-JIgof nocTaBAsIIOTCH KOHTER-
HEPOBO3Hl «BTOPOro mnokoJyieHus» THna «Cunuefi dkcnpecc» rpy-
3onoabeMHOCTBIO 33 350 T ¢ BMecTUMOCTBIO 0 ~ 1590 KoHTel-
HepoB. amGyprckas Bepbb AnTOHAa M MalIHHOCTpOHTeJbHas (up-
Ma XuTWJiep MOCTPOMJH CMNEHHAJH3UPOBAHHHN TaHKep <«DIHT
Accbeprep» nensefirom 1600 T, npenHasHaueHHH JJs MepeBO3KH
pacTBOpHTeNell XHMUKAJIHEB, NPHMEHSiEMBIX NpPH H3TOTOBJICHHH
Kpacutenefi. BcnencTBHe BHICOKON arpecCHBHOCTH TIpy3a K Kop-
PO3HOHHON CTOAKOCTH OOOpPYNOBaHUSA TaHKOB NMpPEXBABJAIOTCA che-
nuaJeHele TpeGoBaHHUS.

HnxeHepaM-TexHoJoram OyneT nose3Ho 03HAKOMHTLCS C OpH-
rMHAJbHBEIM METOJIOM MOCTPOAKH pyloBo3a Kopnopaumwed JIHTTOH
WUnpacrpus, Kopnyc KoToporo cobupaetcss B Hoke H3 17 Gno-
ko (Ne 10).

IlpuBeNleHH! pe3yJabTaThl CPABHEHHS pPacCUYeTHRIX H ONBITHHX
JaHHHIX MO HaNpsKEHWsIM- B JIOMACTAX BHHTA.



N0 PELMEHWKO X CHE3OA PKI(6)

B. &. MABJIIOYEHKO
YIK 359(09) (47+57)

Hecareiit cwvesn PRII(6) orkpeuica 8 wmapra
1921 r. B BaKHeMINA MCTOPUYECKMIT IIepMoA, KOrna
COBETCKasl CTpaHa, 3aBepIUyB BOOPYIKEHHYIO OOpEOY
NpOTUB 0O'BeAMHEHHBIX CWI BHYTPEHHE KOHTppPEBO-
JIOUMM ¥ MEeXKAYHapOLHOrOo MMIlIepMasin3Ma, Iepeluia
OT BOVHBI K MUPHOMY cTpouTeJbcTBy. HOBEIE ycio-
BUS JUKTOBAJIM HeOOXOAVMMOCTH BBHIPAaOOTKM TaKOW
MOJUTUKYU NapTuy, Koropas obecrnieumsa Ol pajsib-
Heillllee yIIpo4yeHMe COI03a pabodero KJacca ¢ Kpe-
CTBSHCTBOM, OIpejeinula IyTH ¥ GOpMEI IIOCTPOEHUST
couMamM3Ma B Hallleil CTpaHe.

BoeHHble MOPAKM cIIpaBefyiMBO CYUTAIOT X CHEI]
PRII(0) 3HameHaTeJdbHEIM cOGBEITMEM B uctopuyu Co-
BETCKMX BOEHHO-MOpcKux cui. Ha cwe3pe Hapsanpy
C ApPYTMMM HACYLUHBIMM NpobjieMaMy BIIEPBEIE pac-
CMaTpMBaJICA BOIIPOC O BOccTaHOBJIeHuMu ¢uiora. Bort
YTO TOBOPWJIOCH B IIOCTaHOBJeHMM: «C'besp cumraer
HEOOXOAMMBEIM B COOTBETCTBMM C OOIIMM IIOJIOMKe-
HMEM U MaTepuaJbHBIMU pecypcaMmyu CoBeTCKOII pec-
Ty GIIMKY IPUHATH MePhl K BO3POYKAEHMIO U YKperLie-
H1i0 KpacHoro .Boennoro ®jqora. C 3101 11eIBI0 He-
obxogumo: pabory mo oprammzauuyu Kpacnoro Pio-
Ta IPOUIBOAUTHL B IIPOTPaMMHOM IIOpSIAKE, BBECTU
eOVMHCTBO IUIaHa B OOJacTh cHaGkeHusa daora...
YEpermTh QJIOT NONUTPaOOTHMKAMM, IIPEIKJE BCErO
M3 YUCJIa MOPSKOB-KOMMYHUCTOB, paboTarolymx HBI-
He B pApyrux objyactax. IenrpansHoMy Komurery
IapTUU IIPUHATE MeEpEL.., CIIOCOOHBle HeiiCTBUTEJIb-
HO obGecrieunts uMHTepeckl Kpacuoro Pmora».! Oto
pellieHye cbe3fa OIpPenesMJI0O BCIO NaJIbHEMILYIO II0-
JUTUKY TapTUM ¥ IIPaBUTEJILCTBA II0 YKPEIUIEHUIO
U PasBUTUIO MOPCKMX CIJI CTpaHbl. Y roBOpsA ceromus
o moryigectBe CoBerckoro Boenno-Mopckoro Daora,
HeJIb3s1 3abnIBaTh, C 4YEro IPUXOAWIIOCh HAYMHATH
[epBOMYy IIOKOJIEHUIO COBETCKMX MOPAKOB M CYyZO-
CTpouTeJieif, BOIUIOLABHIEMY B JKU3HBb JIEHUMHCKMIA
Kypc Ha IIOCTOSSHHOe YKpeIuieHue 000pOHOCIIOCOOHO-
CTM roCyAapcTBa pabouMx M KPeCThsH.

Bosee cra 6GoeBbIx KOpabaeit 1 cymoB YepHomop-

ckoro duora OblIM 3axBadyeHBl MHTEPBEHTaMU WU
yrHaHBl B MHOcTpaHHBle IOpTel. Ha paue Yepnoro
mops nox HosopoccuiickoMm, Ha raryOuue 45 M, r1o-
KOujach 9CKaJipa B cocraBe JMHKOpa «CeBobGopuas
Poccusi» u peBaTu muHoHOCHeB. Kopabiy, coxpanus-
e CBOXO 6oecrroco6HOCTB, U3-3a OTCYTCTBUS TOILJINM-
Ba cCToslaM B IoprtaXx YepHOMOpPbSI M B raBaHAX
Kpouurrapgra.

! KIICC B pe3oMionHsiX M pelIeHHsiX Che3Ji0B, KOH(EepEHIHil
u maenymos LIK, 1. 2, M, Tocnosmrtusnar, 1970, ctp. 265.

BPEMA, JIO/IH,
COBbITHA

Peintenne maptum 06 yrperiennn ¢Jiora HaLLIO
rOpAYMi OTKJMK B cepZlaX BOEHHHBIX MOPSKOB, Cy-
JocTpouTelneil UM BCeX TpyaAnmxcd. BospoxaeHne
dJoTa crayio nmoyucTuHe BCeHApOAHBIM JesoM. Ha Ko-
pabsy BoO3BpallaIMCh MOPSAKM, yiKe 3aKOHYMBIINE
cnyx6y Ha cdaore. K ampemro 1921 r. ma xKopabiu
BepHYyJiock Gogree 1200 diroTcKMx crielMaamcToB.

B oxtabpe 1922 r. V cwesn kKoMcoMoOJa ITPUHAI
peitienye 0 medcrBe Hapn ¢iaoroMm. Illedekoe 3HaAMA,
nepefaHHoe Ha cbe3fe Boenno-Mopckomy Doty
(upIHe OHO xpaHuTcA B IleHTpaJIbHOM BOEHHO-MOp-
CKOM My3ee), CTaJI0O CMMBOJIOM Be4YHOI ApYysKOEI cO-
BETCKOI1 MOJIOZEIKM ¢ BOEHHBIMM MopAKamyu. Trlcaun
IOHOLIeil npuObELIM Ha OoeBble KOpabii, B BOEHHO-
MOpPCKMe YYMIUI{A II0 KOMCOMOJIBCKMM ITyTEBKaM.
B sToT nepuop 1o Bceit crpaHe GbLIa IMpOBEAEHa He-
neas Kpacuoro drora.

B Te nuu Ilpepcemarenns BIIMK M. U. Kanuuuu
IIMCAaJ:

«MopcroMy GJIIOTY HOJKEeH OBITh yAeJeH MaKCu-
MyM BHuMauusa. IlycTe KakAwelit 3aBof, ¢abpuxa,
ceJIo, BOJIOCTh, ropof OyJeT cuuMTaTh CBOUM JMOJIIOM
IIOMOraTb MOPCKOMY ¢JIOTY M OBITH AKTMBHBIM y4a-
CTHMKOM €ro crpoureJberBa».! SIpKMM mpumepom
aKTMBHOIO Y4YacTUsl IIMPOKUX MacC TPYAAILIMXCA B
BO3poiieHU DJIOTa CTaJI0 BOCCTAHOBJIEHME 3CKal-
peHHOro MuHoOHocua <«HezaMouuk»  (OBIBLIMIL
«3aHTe»). CBoeMy BTOpoMy posxzeHmio Ha Huxosa-
€BCKOM 3aBofle (HbIHe YepHOMOpPCKMII CyHOCTpOU-
TeJIbHBIA 3aB0/]) OH 00f3aH KpecThAHaM-0eqHAKaM
(He3aMOKHUKAM), KOTOpBIE 4YaCThb CpPenCcTB OT CO06-
PaHHOrO yposKas OTHAAJIM Ha BOCCTaHOBJIeHMe BoeBO-
I0 Kopabmsa. Hemanwli BKJAX B BOCCTaHOBJIEHHUE
daora BHecau u nmoubaccKMe KOMCOMOJIBUBI INIAXTHI
Ne 5 um. B. V. Jlenuna, oTIipaBuMB B IOJApOK MO-
pakaMm 10 BaronoB yrasa. MoJsiopesxp Ypasia 3a 9 Me-
caneB 1923 r. cymena cobpatk B (pOHI BOCCTaHOBJIE-
HuA ¢aora 100 TeIC. PYO.

IlogauManuce U3 PyMH CyAOCTPOUTENBHEIE U CY-
JIOpeMOHTHEIe 3aBOJABI, HAIMOHAJM3VPOBAHHEIE JIe-
HUHCKUM JAeKpeTOM M CTaBIUMe OCHOBHOI 6az30if BoC-
CTaHOBJIEHUA KOpabeJILHOrO COCTaBa; 3aKJIaABIBAJICH
OCHOBBI ITOITOTOBKYM KaZpOB B BBICLINX Y4YeOHBIX 3a-
BEJICHUAX Y BOEHHO-MOPCKMX YUYMJIMILAX; MPOEKTHEIE
OpraHu3alyy MPUCTYIIMIN K CO3JAAaHUIO HOBBIX Kopab-
Jeit. Tem BpeMenem Ha Banmuke u Yepunom Mope, Ha
Racrimu 1 AMype ImMpoOKMM (PPOHTOM LLIM PaGOTHI
II0 PEeMOHTY U BOCCTaHOBJIeHMIO O0OeBBIX Kopabieit
U BCIIOMOraTeJIbHBIX CyZOB MOJIOZOrO COBETCKOIO
diora.

OpHuM U3 IepBBIX BOCCTAHOBJIEHHBIX CY/IOB OBLI
napoxoy; «OxeaH», nepezanubli Bamtuitckomy cao-
Ty IIOA HasBanHueM «KoMcomoder». Hagascrh Boc-

! T'aszera «Kpacuwmii Bantuiickufi ®aor», 1939, 9 uions.
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YuebHoe cyaHo <Komcomoden»,

Kpeiicep «KoMuuTepu».

Kpeiicep «YepBona Ykpainan.

Kpeiicep «KnHpoB» (CHHMOK NOC/eBOEHHBIX JIET).

Cypnocrpoeane Ne 4

CTAaHOBUTENbHBIE PabOTHI Ha OOHOM M3 KPYITHEMIIIMX
Kopabneit Bantuku — nuuKope «Ilapmskckas KOMMY-
Ha» (OemBumit «CeBacrtornosib»), a B ¢eBpane 1923r.
OBLI 3aKOHYEH PEMOHT JIETeHAapHON «ABpOpPBI». YKe
OCEHBIO TOI0 JKe rojla CBOAHEII oTpaAxn Banruiickoro
daora, HacuuThIBaBUIMII 18 BBIMITEJIOB, CMOT BIIEp-
BbI€ IIOCJIe FPaXJAHCKOJ BOMHEI BBIATU B IIpaKTU4e-
CKoe IuIaBaHMe. PaKTUYECKM 3aHOBO CO37aBaJIOCh
b6oeBoe axpo YepHomopckoro ¢iora, KOTOPbI ITOHEC
bonpLIMe noOTepu B HEepUOM TPaKIAHCKON BOMHEL
B BoccraHOBJIeHMM (hJI0Ta yYAaCTBOBAJY MHOTHME IOXK-
Hble 3aBoAbl. OcoOeHHO CaMOOTBEPIKEHHO TPYIAMINCH
paboune CyQOCTPOUTENHLHBIX 3aBOAOB. Pe3yJbTaThl
He 3aMe[JIMiIM cKasaTbesa: K KOHIy 1922 r. B cTporo
YepuoMmopckoro ¢Jora yKe HaXOAUJIOCh ITATH KaHO-
HEPCKMX JIOJIOK, ABa 3CKAaJPEeHHBIX MMHOHOCI[A, IBE
IMOJBO/IHEIE JIOAKM, HECKOJBKO TPaJIbILIMKOB M IIO-
CBIIBHBIX CyZOB. B cepenuue 1923 r. K HMM 1ipucoe-
Ivunica u Kpeficep « KomuHTepH» (6p1BUIML «IlamMaTh
Meprypusa»).

CoBeTcKOe HNpPaBUTEJILCTBO IIOCTOSHHO YZeJsJo
BHMMaHye paboTe II0 BOCCTAHOBJIEHMIO MOPCKUX CIJI
CTpaHBL YKpeIUifjach CBA3bL KOMcCOMOJIa C ¢hIioToM,
pacumpanack uredckasa pabora, pyKOBOOUTENM Nap-
TUM U IIpaBUTENbCTBA OBLIM YacTHIMM TOCTAMU Ha
danore. Tar, nerom 1923 r. B CeBacroroJyie no6eIBal
Ilpeacemarenrs BIIMK M. J. Kanuuus, noppo6HO
03HaKOMMBIIUHICS C XOA0M PEMOHTHBIX paboT, 6BITOM
U KU3HBI0O MOpsaKoB. B 1925 r. mopaxku bBanTturm
OBaKaBl npuHuMaiu y ceba Hapopmoro Komuccapa
10 BOEHHBIM M BOEHHO-MOpcKuM HexaM, Ilpence-
narens PeBBoeHcoBera M. B. dpynze. HapKomMBOeH-
MOp Yy4YacTBOBaJl B noxoae mno Mapuipyrty Kponii-
TadT—HRunsckaa OyxTta—KpoHiunragr, Heca CBOA
¢aar Ha JmHKOpe «Mapar». B TOM e romy B cra-
The «HaM HyxeH cunbHbIT DBantuiicknit ¢aor»
dpyHse mucanx: «...MBl CTPOMM ¥ TIOCTPOMM CHUJIb-
Helt Basmuitckuit ¢nor. SAxpo ero y»e y Hac ecrTb.
Harta noxopHas scrajpa — HeIUIoxoe Hadano» !. Jla-
Jlee OH BBIpa3wjl YBEPEHHOCTH B TOM, 4YTO YyZadHoe
Ha4aJI0 MOJYYUT CBOE JIOTUMUECKOe 3aBeplIeHNe.

JIuausa, npunsrtaa Ha X cwespe PRII(6), mauna
JaJIbHellllee pasBUTHE B MNOCJHEAYIOINMX PelLIeHnaX
mapTvy 06 yKpeIwleHMM UM TeXHMYECKOM OCHAIeHUM
dmora. Yae B 1926/1927 GropmskeTHOM roAy Ha BOC-
ctaHOBJIeHMe Kopabieii CoBeTcKOe IIpaBUTENBCTBO
otmycTuiio 64 MiH. py6. (mouytu B ABa pasa OoJblile,
yeM B 1925/1926 r.).

Ycrexy HApOAHOTO XO03AMCTBa ITO3BOJININ HAPARY
C BOCCTaHOBJIEHMEM CTaporo cocraBa JoTa IIpUCTY-
IIMTH K CO3JaHMI0 HOBEIX OoeBBIX Kopabusei. IIpas-
Zia, mMpMHATasA B KOHUe 1926 r. mepBas IIeCTUJIETHAA
CYAOCTpOUTeJIbHasA IporpaMMa IIpefycMaTpyBaja
IJIaBHBIM 00pa3oM CTPOMUTENIBCTBO <«MOCKUTHOIO»
diora, cTOpokKEBBIX KOpabJeit M MOABOAHBIX JIOHOK,
HO B 3TM JKe TOAbl BBOAMJIMCHL B CTPOil UM KpYIHEIE
Kopabimn. IlosHOCTBIO OOHOBJIEHHBIMM YIILIM C CYJHO-
CTPOMTEJILHOIO 3aBOAa JIMHKOPEI «IlapuiKcKas KOM-
MyHa» U «OKRTACpPbCKasA peBOJIOLMA», Kpeicepbl
«YepBona YrKpaina» u «Hpoclmn'repn»

VlurepecHa ¥CTOpUA AOCTPOMKM KPeNCepPOB THIIA
«Cpetryana» («UepBoHa Ykpaina» m «Kpacuent Kae-

1 dpyuse M. B. H3Gpannnie npoussesmenus, 1. 2, Boen-
n3pat, 1957, crp. 391—392.
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Kas»), 3aJI0?KeHHBIX eIe B oKTs0pe 1913 r. mo mpo-
eKTy, paspaboTaHHOMYy aHrJiMdyaHamMu. IlepBBIiT KO-
pabib BOCCTAaHABIAMBAJICA B COOTBETCTBUM C 3TUM
npoextoM. Kopnyc, nBurareiy, opyaust rjIaBHOrO Ka-
anbpa ocramuchk 6e3 uameHeHusa. OHAKO N0 pPARY
00CTOATENILCTB BOZOU3MeELIeHMEe Kpeiicepa BO3POCIO
no 8400 T, TeM He MeHee CKOPOCTB €ro OCTajachb
rnmpoekTHo (29,5 y3), HacTOJNBKO OOJBIIMMM OKa3a-
JUCh pe3epBBl KOTJOB U TypbuH. «KpachHblt KaBras»
IocTpauBaJjica rno3gHee (OH BouleJ B cTpoi B 1932 r.,
a «YepBoHa YKpaiHa» IATHIO rofjaMy paHblIe). OTO
MO3BOJIMJIO COBETCKUM KOHCTPYKTOpaM BHECTU Cylije-
CTBEHHble KOPPEKTMBEI B II€EpBOHAYAJIHHEI ITPOEKT.
OCHOBHOE OTJIYME COCTOSJI0O B BOOPYIKEHUM: apTUJI-
Jeputo rJjiaBHoro Kasmbpa Ha «KpacHom Kasrasze»
IIpeACTABNANN dYeThlpe HOBeiumx 180-mMMm opyzausa
B 6GalllHAX OTeYEeCTBEHHOIO IIPOU3BOACTBA, II0 60eBbIM
Ka4decTBaM IIPeBOCXOAMBIIINE MHOCTPaHHBIe 00pasubL
B cBA3u ¢ pasnuyYHBIMM UM3MEHEHUSMM M yCOBEpPILIEH-
CTBOBaHMAMM BOZOM3MELIEHMEe Kpeiicepa yBeJIuM4U-
Jgocek no 9000 T, OmHAKO IIOJIHAsA €ro CKOPOCTH IIpH
9TOM yMeHbUIMJIach Bcero Ha 0,5 ys.

B nHauyajye 1927 r. Ha JIGHMHTPAJCKMX CYZOCTpPOU-
TeJILHBIX 3aBogax B npucytcrBum C. M. Kuposa un
K. E. Bopoumiopa ObLIM 3aji0KeHEB! IlepBBle COBET-
CKMe IIOABOAHEIE JIOAKY, CEepUiHBIe TOpIlIeHble Ka-
TEepa U CTOpPOKeBbIe Kopabim. IlepBeHIleM COBETCKOrO
ITOABOAHOIO ¢JroTa GblIa MOABOAHAA JIOAKA TUIIA «]le-
KabpycT», CIIpOEKTUPOBaHHAA MOJ, PYKOBOACTBOM U3-
BeCTHOI'0 Kopabiectpoutena B. M. Manununa.

Brictyrtaas Ha IV cbesge CoBeToB B arnpele
1927 r., Hapopuent KoMuccap mo BOeHHBIM JejlaM
K. E. Bopoumiop otMmeuay: «Ilocie yropHOit U AJn-
TEJILHOM paboThl MBI MOKEM 3aABUTH, YTO Hall MOp-
cKoit GJIOT B HacTosIlee BpeMs HapAAy C CyXOITyT-
HOII apMmueil npepacraBJideT co00if MOLIHYIO OpraHu-
30BaHHYIO CUJIy ¥ CyMeeT BBIIIOJHUTH BecbMa 60JIb-
IIMe U CJIOYKHBIE 3aZjladyy, ecym 3Toro rorpebyer pa-
G0ue-KpecThAHCKOEe IIPaBUTEJIBCTEO. . .» |

B ropel nepBoit NATMIIETKM HAYaJdU CTPOUTHCA
MMOZIBOZHBIE JIOAKM TUINOB «JleHnHen» u «Illyka», BcTy-
nuBlve B cTpoit B KoHue 1933 r. Ilo pemenuro IR
IIapTUY ¥ MPaBUTEJIECTBA C IIOMOIIBI0 OAJTUICKUX U
YepHOMOPCKUX MOpSAKOB B 1932 r. OblI co3zaH BO-
€HHO-MOpcKoi1 ¢aor Ha fansHeM BocToke, a yepes
rog — Ha Kpaitnem CeBepe. B mae 1933 r. mopsarmn
Kpacnoznamennoit Banturu u xurenu Kponuiraara
ripoBokas Ha CeBep mepBrIil OTpsAR KopabJeil, cTaB-
umit aagpom G6yaymero Cesepnoro ¢iora. Hopsbriit
IUIaH CTPOMTEJILCTBa BOEHHO-MOpPCKOro ¢Jora, pas-
paboTannsblil B KOoHLe 1937 r., nmpexycMaTpuBaJ 1ocT-
POMKY JIMHEMHBIX KopabJeit, TsKeNbIX M JIETKUX
KpeiicepoB, TPaJbIIMKOB U T. A. [lJa Jiydlllero pyKo-
BOJZICTBa CTpPOUTENBCTBOM Gosbiuoro ¢ora Ovrr 06-
pazoBan Hapogurwiit KomuccapuaTr cyZoCcTpoUTEIILHON
IIPOMBIIILIIEHHOCTH.

Uz roga B roz yBelIMuMBaJIUCh TEMIIBI CTPOUTENb-
CTBa HOBBIX Kopabmseir. VIx cosganue TpeboBano Io-
CTOSTHHOTO MOBBIIIEHUS IPOU3BOJCTBEHHBIX MOIITHO-
CTeil CyNOCTPOUTEJNIBHBEIX 3aBOJAOB, Pa3BUTUA CMeX-
HBIX OTpacJieif, CriOCOOHBIX BBIIIOJIHUTEL CJIOYKHBIE 3a-
JaHUs II0 IIPOM3BOJACTBY HOBENIIIET0 BOOPY¥KEHUH,

! Bopomuanos K. E. Cratbn m peun. ITapruzgar LK
BKI1(6), 1937, ctp. 125.
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IlonBopnas Jaopka «Li[-299».

JInHelinbii KopaGap «Mapat» nocJje MOAEPHH3ALHH.

H

s

At g

IMoasonnas Jonka thna «JleHuHeur.

BBICOKOKaUeCTBEHHO# OpOHM U CTajyy, MOIIHBEIX Me-
XaHU3MOB ¥ BJIEKTpooOOpyZOBaHNs, COBepIlleHHBIX
pPaauoOTeXHNYECKNX CPeCTB.

OmuuM u3 HamboJiee 60ecriOCOOHBIX M MOIIHBIX
ropabieit, MpociIaBMBLIMX COBeTCKOe KopabiecTtpoe-



48

Hue, cTan Kpeiicep «Kupop», rojioBHOII KopabJyb HO-
Boi1 cepym. IIpu ero mpoeKTMPOBaHUMU ¥ IIOCTPOMKE
ocoboe BHMMaHMe YAeJAJIOCh YBeJIMYEeHNIO NaJIEHOCTH
IUIaBaHNsA, MOBBIIIEHUIO JKMBYYEeCTM KOpIlyca, Mexa-
HU3MOB, BMHTOB, YJy4YIlleHUI0 OpOHeBO# M IIPOTHBO-
II0KApHO 3aIMThI, a TakiKe obecriedeHMIo0 GOJIBIIIOrO
3araca ILIAaBYy4YeCTd, BBICOKOM OCTOMYMBOCTY, HEIIO-
TOIJIAEMOCTH 1 MOPEXOLHOCTH.

TopiKeCTBEHHBI CIIyCK Ha BOAY 3TOI'0 IIEPBOTO
KpynHoro 06oeBoro Kopabiis, MOJHOCTBIO ITOCTPOEH-
HOT'O B COBETCKOEe BpPEMSA, COCTOAJNCS oceHbro 1936 r.
Yepes mBa roga OH BouleJl B cocTaB KpacHosHaMeH-
Horo BanTuitckoro ¢uora.

Coserckuit ¢yoT cTajn IOMNOJHATBCA U TaKMMU
COBEpLIEHHEIMM KOpabJisaMy, Kak Jufephl TUIa «Jle-
HUHrpaz» M ScMuHLBI Tuma «['HeBHBNI». O6Gnapas
MOILIHBEIM apTMWJLIEPUIICKMM UM TOPIIEAHBEIM BOOpPYyIKe-
HMeM, OHU VMeJIM MOOCTAaTOYHO BEICOKYIO CKODOCTH
IJist Kopabaeit cBoero kiacca. Tak, «JleHuurpaz» npu
BopousMeredmu 2150 T (gnmua 127,5 ™M, mmMpmnuHa
11,7 M) pa3BMBas CKOpPOCTH N0 42 y3, a BCMMHIIL I THU-
nma «I'HeBHblt» U «CrOpoXkeBOi» (BOOM3MEILIEHNE
~1900 t) — mo 38 y3. Ha Bcex 3TMX cyJZaX, CTPOUB-
IIMXCcS B Hallleji CTpaHe, MCIIOJb30BAJMCH I1apOCUJIO-
BhIe SHepreTUYecKye yCTaHOBKM OTe4eCTBEHHOIO IIpo-
U3BOJCTBA.

3a rozisl IEPBOit ¥ BTOPOiI1 NATUIIETOK CYAOCTpPOU-
TeJIbHAA IPOMBIILIEHHOCT: Jajla BOEHHO-MOPCKOMY
daoty ceeize 500 60eBBIX ¥ BCIOMOraTeJIBHBIX KO-
pabneit pa3siIMYHBIX KJIAaCCOB. 3aCJIYTM COBETCKMUX CY-
IOCTPOUTEJIeI B CTAaHOBJIEHMM Hallleil CTPaHBl Kak
BeJINKOI BOEHHO-MOPCKOI1 Jiep’KaBbl TPYAHO Ilepe-
oreHuThb. OTMeuass ycIexy CyAOCTPOMTEJILHOM IIpO-
MBILLTeHHOCTH, L'J1aBHOKOMaHpaymomwit Boerno-Mop-
ckum Daorom CCCP Apmupan ¢aora CoseTckoro
Coroza C. T. T'opmuko ropopmwr: «K 1928 romy Boc-
craHoBJeHe Boenno-MopcrorQ djiora 6BLIO 3aKOH-
yeno. Hauascs nepuos; ero TeXHUYECKO PeKOHCTPYK-
IpoL, B CTPOil CTajdM BCTYIaTh HOBHE KopaGim.
B roanl [OBOEHHBIX IMATUJIETOK HAIl (JIOT ITOJIY YA
OT CyZAOCTPOMTEJILHOM IPOMBIILIEHHOCTY COTHU IEp-
BOKJIACCHBIX HAXBOAHBIX M IOJABOAHBLIX KopabJieit» !

TonpKko 3a ABa rojga (1939—1940 rr.) obigee BO-
IousMellleHMe HaABoOZHOro ¢Jora yBeJMYUIOCh Ha
108 718 T, nogsomuoro — Ha 50 385 1. JImiup 3a ofAvH-
Haguatk MecAueB 1940 r. daor noxyumn 100 pas-
JINYHBIX OOEBBIX eOUHMI]— B OCHOBHOM 3CMMHLIEB,
MOABOAHEIX JIOAOK, TPAJIBIIMKOB U TOPIIEAHBIX KaTe-
pPOB, OTBEYABIINX CaMBIM BBICOKMM TpeGOBaHMAM CO-
BpeMeHHOCTH. B koHIle 1940 r. B mOCTpOiKE HaXo-
maioch emle OkoJio 270 kopabJieil pasiMYHBIX KJac-
COB.

! «Mopckoit c6opruk», 1958, Ne 2, crp. 5—6.

Cynocrpoeane Nt 4

ITapTus ¥ Hapop He TOJBKO CO3JaJIM MaTepuaib-
HBIE YCJIOBUSA IJIsT pasBuUTUA (GJioTa, HO ¥ BBIPACTUIN
TaJaHTIMUBEIE KaJIpbkl yYeHBIX — KopabJiecTpouredieis,
KOHCTPYKTOPOB, NPOEKTUPOBILMKOB, KOTOPEIE BHECJINU
OONBILION BKJAL B pasBUTHE COBETCKOr0 CyZOCTpoOe-
HuA. Bpy4yas B 1936 r. npaBuTeJIbCTBEHHEIE Harpajibl
rpymite paboTHMKOB OOOPOHHOJ ITPOMEBIIIIEHHOCTH,
M. M. KanuHuH C rOpAOCTBIO TOBOPUI: «...HaIIN
KOHCTPYKLIMM, MOJKHO CKasaTk 0e3 6axBajbCTBa,
BIIOJJTHE MOTYT KOHKYPHMPOBaThb C JIy4lIMMM KOHCT-
PYKIMAMM IepPeJIOBEIX KalMTaJMCTHYECKNX CTpaH. !

B Te roxawl coBeTCKMe yueHBle A0OUIUCH cephe3-
HBEIX yCIIEXOB B 06JIacTV IIPOM3BOACTBA BBICOKOKaye-
CTBEHHBIX METAJLJIOB, IIPUMEHAEMBIX B CyZOCTpoe-
Hun. Ieitereurensuulit wieH AH YCCP E. O. IlaroH
pa3paboTas NMpUHLMIMAJIBHO HOBEIA crI0c00 3JIeKTpO-
cBapku mop cjoeMm durroca, obecrniedMBLIMIA ITOJHYIO
aBTOMaTH3aLMIO CBapOYHOrO Iporecca, mpodeccop
K. K. XpeHOB NpefjIoKUIl MPOCTO ¥ OPUTMHAJIBHBIN
MeTOJi BJIeKTPOCBapKu Iox Boxoit. Ilneany ranaHTIv-
BBEIX yYeHBIX-KopabJiecTpoureleit, 1107 pyKOBOJCTBEOM
KOTOPBIX CTPOMIMCEH Hamy 6oeBble KOpabii, ¢ YECTHIO
BRIZIEpIKaBIIINE BCe UCIIBITaHUsA B rogsl Besmroitr Ore-
YeCTBEHHO BOJHEI, BO3IJIABJSAN YYEHBII C MMPOBBIM
uMeHeM, akazeMurk Ajekceit Hurosaesury KpbLIOB.

BeposioMHoe HananeHue rutTiepoBcKoi I'epmanmu
He II03BOJIMJIO 32aBepLINUTh IIPOrpaMMy CTPOUTEJIBCT-
Ba 6osbuloro ¢iyora. TeM He MeHee Halll BOEHHO-
MOpCKOI1 JIOoT, MMEBIIMZ TOrA@a B CBOEM COCTaBe
IEeCATKMY CaMBIX COBPEMEHHBIX MOIUHBIX 60eBBHIX KO-
pabei1, BCTpeTUJI BOIHY B IOJIHOW 60€BOM TrOTOBHO-
cru. B pame MecT MOpPAKM IIepBBIMM IIPMHAIM Ha
cebs ymapel ¢aimcToB, CYMeB He TOJIBKO BBICTOSATH
B HepaBHOI Gopbbe, HO 1 cGepedb CBOM KOpabim 1
perammx CpaxKeHuit.

CoBerckuit Boenno-Mopckoit Pior, cos3paHue u
YKpeILIeHMe KOTOpOoro Hayajock 950 JeT Hasajg 10
pemienmio X cwe3na PRII(6), ceitwac cran Kadect-
BEHHO HOBEIM, OKeaHCKMM paKeTHO-ffepHBIM ¢Io-
TOM, 30PKO CTOSIIIIMM Ha CTpaXke MOPCKUX pybeskeit
Hallieit PoguHEL

' Kaanuuung M. H. O KOMMYHHCTHYECKOM BOCNMHTAHHH H
BOHMHCKOM pnoJsire. M., Boenusnar, 1962, crp. 342.
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COBETCRUE CYAOCTPOUTEIN — C'LESAY HAPTHH

Hcmopuuecrkue pewenuss XXIV cve30a Kommynucmuneckod napmuu Cosemcro20o
Coro3a u 0006pennsie um dupekmugor RO NAMUNECMHEMY HRAQHY pPA38UMUSL HAPOO-
H020 xo03siicmea CCCP na 1971—1975 22. ¢ 02pOMHbIM YOOBAEHBOPEHUEM BCLDEUECHDL
8CemMu COBEMCKUML AI00bMU. ImU OOKYMEHMbL npeocmasssiiom co00l pa3seprHymyro
npozpammy OanbHerulez0 nO0svemMa HAPOOHO20 X038iicmea Haulell CMPAHbL, 8 HUX
Haxo0um B8ORAOULeHUE NEHUHCKASL 2eHepaabHast aunus OesmeavHocmu KITICC, yse-
PEHHO 8e0yujeli Haul HApPOO RO NYMU KOMMYHUCMUYECKO2Z0 CHLDOUMEAbCHBA.

3a 2006t munysuieli B0CbMOI namusemrKu mpyosuuecst Haweii Podunst noo
PYK0OB0OOCmBOM napmun 006UAUCH HOBbIX KPYNHbIX YCREX08 8 PaA38umul 8cexX Oompa-
caeil HapoOH020 x03sticmea. Ilepuo0 no0zomoBxku K cv5e30y BbIAUACS 8 SPKYIO
OeMOHCmpPauur0 mpyo008020 IHMY3IUAIMA COBCMCKUX AI00€H, UX CHpemMAeHUsT O3HA-
MeHo8amb 8brO0arOuLeecss cOGbimue 8 HCU3HU Haulell napmuu u 8ceii cmpaubt 604b-
wumMu npou3e00CMBEHHbIMI YCREXAMU.

Cosemcrkue cyoocmpoumeaun e8mecme cO B8CeM HAUIUM HAPOOOM € HECMbIO
8bLNONHUNL RPEOcHe3008cKue 06s3amenvcmea. B nepuod mpyoosoi saxmes OHu Oasu
Pooune nHa muasuoner pybaeli c8epxnAQHOB0E NPOOYKULL, CIKOHOMUAL MbLCAYLL
MOHH Memanana, 00CPOYHO COAAL 3AKA3HUKAM OECSIMKU HOBbIX CYO008 pPA3AUYHOLX
munos. Ilo umozanm 8sinosnenuss namusemnezo naarna XepcoHcKui cyoocmpoumens-
HbLi 30800 HazpadcOeH  opOeHom Jlenuna, AomupasrmelicKuii—opoOeHoM
Tpyoosozo Kpacnozo 3Hamenu, a Jlenunzpaockuii cy0OCHpOUMmensrolii 3a800 uM.
A. A. )Koanoea, 3a800 ,Kpacnoe Copm080“ u YepHOMOpPCKUE ¢yOOCHpPOUMENbHBLI
3a800 — opOenom Orxkmsabpuckoii Pesoaroyuu.

ITy6rurxyemote Hudce mamepuanvt cayscam Y6eOUMeAbHOE uAArOCHpAlUE
mpyoosoLx no6ed coBemMCKUX CYOOCMpOumenei, ux 20pA4e20 naAmpuomudma u

20MmoOBHOCIMU B8bIROAHUME A1060€ 3a0aHue napmuu.

YOAPHAAl BAXTA XEPCOHCKHX
CYANOCTPOUTENEH

B HM npeacHhe3n0BCKOM YAADHOM BaXThl CYAOCTDPOMTEJIM
XepcoHCKOro 3aBO/ia CHEJIAaJIM HOBBIM OONBINOH BKJAJA B IO-
BhllleHHe 3¢h(PeKTUBHOCTH NDPOUM3BOJACTBA. JTOMY HNpealIecT-
BOBAJI0O YCNelIHOE BBINOJIHEHHE IJIaHa IoobuiaeitHoro 1970 r.
M J0oCcpoYyHOe — K 7 HOAODPA 1970 r.— 3aBepimieHEMe NATHUIET-
HEero IJlaHa peaJu3anuy TOBAPHOM NPOAYKIMM. 3a rofbl
BOCbMOM NATHUJIETKM Ha 3aBoJie 3HAYMTEJIbHO IIOBBICHMJIACDH
IPOMU3BOJIMTEJILHOCTL TPyJAa, BhIPOC 00'b€M BBLINIYCKAa€MOM Npo-
AYKIMU. 32 cYeT COKPAINeHMs NPOAOJKHUTENLHOCTH CTPOM-
TEJILCTBA CYJAOB CAATOYHYIO mporpammy 1970 r. ypmanoce BbI-
NOJIHUTHL AocpouHo. Cyna, caaBaeMble XEpPCOHCKMMM CyIo-
CTPOUTEJISIMM, IOJYYAIOT BBICOKYH OIEHKY 3aKa34dMKOB He
TOJILKO B HAllleM CTpaHEe, HO M JaJIeKO 3a ee NpeaenaMm.
SHAYMUTEJILHO YBEeJIMYMJIIOCH M NPOM3BOACTBO TOBApOB HapOJ-
HOT0 MNMOTPEOJICHUS.

AIMMHMCTPAIMA M NAPTKOM NpPEeANPHUMATHA YAENAI0T
0oJIbIIOe BHUMAHME YIYYIICHMIO KMJIMINHBIX YCJIOBMH CYNO-
CTPOMTENICI: HENoAaJIeKY OT 3aBOJa COODPYKAIOTCHA IATH- M
AEBATHITAKHBIE KMJIbIe [OMa HOBOTO MHMKpOpaloHA. 31eCh
YiKe NOoNy4Ymiu OJIaroycTpoeHHbIeé KBapTHUpPHI COTHM ceMen
CYOCTPOUTEJICH.

OTBeyas NMpakTHYECKMMM JAEIaMM HAa NPHU3BIB NMaApPTUM M
IPAaBUTEJILCTEBA BCEMEDHO YJIYYIliaTh MCIOJb30BaHME pe3ep-
BOB IIPOUM3BOJACTBA, YCUJIMBATH Pe:KMM 3KOHOMMM B HapPOJ-
HOM XO3fAMCTBE, XEPCOHCKHE CYAOCTPOMTENM B NPOIIIOM ro-
AY C3IKOHOMMIM OKOJIO IOJYTOPa ThicAY TOHH YEpPHBIX Me-
TAJJIOB, 00Jie€ CEMMCOT ThICAY KMJOBATT-YACOB 3JICKTPO3HEp-
MM, COTHM TOHH TONJMBa. Biarogapsa BHeAPEHHIO PAaIMOHA-

JU3ATOPCKHUX NDPEIJIOKEHUI M H300DeTeHMii, MepOnDUATHM
TEXHUYECKOro Iporpecca M MNepeaoBoy TEXHOJOTMM B IpOII-
JIOM roay 3aBOJ NOoJy4YuJ oxoJo 1,7 MiH. pyOaen 3KOHOMMM.
3aBO/iCKMe DpanMOHAJM3ATODHI M M300peTaTeIM — 30JI0TOM
o npennpuaTHa. K MX YMCIY OTHOCATCA TaKkue Nepeno-
BMKM IIPOM3BOJACTBA, Kak cTtapumit texHoJsor H. M. Cepepa,
BHEJADPMBIIMH TOJNHLKO B TeYeHHME NPOILIOro roja Iluectn pa-
I[MOHAJIHM3ATOPCKMX NPEIJIOKEHMII ¢ 00IMMM 3KOHOMMYECKMUM
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Bpuraana 3aexkTpocBapuimka A. J. ByraHosa.
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Bpuraga ciecapeit-moHTa:XHMKOB JO. M. IleTrpuuyeHKo.

3ddexToMm Gonee 30 Thic pyo6., H. M. CBMPHMAEHKO, yCOBep-
LI€HCTBOBABIIMI KOHCTPYKIMIO KOHAYKTOPa IJNA COOPKM M
CBApKM [AHHUIIEBLIX CEKIMI NpPOTryJIOYHBIX JIOJOK, 4YTO JAaJI0
11,2 TBIC. PYO. rOZIOBOI 3KOHOMMM, M MHOTME JpyTMeE.

Hauny4ymmx TpPYAOBBIX YCHEXOB B HPEACHE3TOBCKOM
YAapHOM BaxTe AOOMIMCH OpuraJgbl KOMMYHMCTHMYECKOIO TPY-
Aa cynocoopumkoB T. A. Humuua v H. A. Kucaungbiea, pas-
MeTYMKOB KopmycoodopadaTeiBawiiero nexa B. II. domeHko,
ciiecapeii-MOHTAKHUKOB cyJAoMOHTaskHOro nexa H. M. Cyxo-
PYKORBA, NpecC-pPe3YuMKOB Iexa NpOryJIOYHbIX Joaox M. A.
ITosmBaua, 3nexkTpocBapiinkoB H. 1. Kucenera u M. I'. IIpo-
KONoOBa, coopmukoB-gocrpoiimmkoe H. TI. CiarocapeHKo
MHOTHME JApyrue.

nocTYNb TPYAOBLIX MOBEQ COPMOBHYEH

IIpocaaBJIeHHBII KOJJIEKTUBE IOpPLKOBCKOro 3asojaa «Kpac-
Hoe CopMOBO» BcCerga Cay:kuJ NpUMMepoM B O00phOe 3a BbI-
NOJIHeHMEe NnperHauyepTanuii naptuu. COpMOBHMYM ¢ 4YeCThIO
3aBepUIMIIM BOCHMYI HNATHJIIETRKY, NMOJIYYMB 3a CBOM YAAPHBINM
TPYA HOBYK BBICOKYKW Harpaay Poaunnl — opzeH OKTAODL-
ckon Pesosmonum.

OcHOBHaA NPOAYKIMA CODPMOBCKMX CYJAOCTDOMTEJEM — rpy30-
BbI€ CyJa CMELIaHHOro MnJjaBaHUA «peKka—mMmope». OnuH U3
HOBBIX TEIJIOXOAOB 3Toro Tumna «Ilerp 3aj0MOB».

3aMedyaTeNbHbIE TPYAOBELIE ] [ Y
JOCTHKEeHUA KOJIJIEKTHBA
XepCoOHCKOI0 CYAOCTPOMTENb-
HOI'0 33aBOAA NOJYYMIH BBICO-
KYI0 OL€EHKY HNapTHM M §pa-
BUTEJIbCTRBA: 3a JOCPOYHOE BbI-
NOJIHEHUE 3alaHUi BOCHMOM
NATUJIETKU TNpeanpusaATHEe Ha-
rpaskJieHo opjaenom JieHuHa.
CBouMM yaapHBIM TpPYJAOM B
nepMoa NnoAroToBKkM K XXIV
cpe3ny RIICC xepcoHcKHe cy-
JOCTPOMTEIU NOATBEPAMUIIM,
49TO0 OHM JOCTOMHBI 3TOH BEI-
COKOM Harpaapl PoauHBI: BCe

IpefcHe3TOBCKUE 00A3aTeNh-
CTBa KOJIJIEKTMBA BBINOJHEHDI
C YeCThIO.

Bpuragup cynocoopuiMKOB-
pocrpoitiuukoB A. II. Jleii-
OMYEeHKo.

Iloxg pyKOBOACTBOM 3aBOJ-
CKOM NMapTHUMHOM OPraHM3AIMM
paboune, MH:KeHepbl, TEXHUKH
H  cayskalmmue IpeanpuaTus
JOOMBAIOTCA HOBBIX NPOM3BOACTBEHHBIX YCIIEXOB, CTPEMSICh
K JIOCPOYHOMY 3aBepLICHMIO 3aJlaHMII IEPBOro roja AeBATOM
NATUIIETKMH.

B. ®. 3a00TMH, AMpPEKTOp 3aBOAA,
Aenerat XXIV cwesga KIICC

B. . BoifyeHKo0, CeKpeTapr NapTKOMa
doto A. TepTHIYHOIO

B cBoem BpicTynyeHMHM 13 sauaBapsa 1967 r. I'emepasbHbIN
cexperapes IIK KIICC JI. 1. Bpe:xaeB npu BpydyeHuMu I'opb-
KOBCKOMi oOjacT opaeHa JleHMHa cka3zay: «...CiaBy npef-
NPUATUA NEPEIOBON TEXHUYECKOM MbICJM, 3aBOHa-J1adopaTo-
puM umeer «KpacHoe CopmMoBO». CODMOBHMYM Bcerfga ObLIM M
OCTAIOTCA HOBATOPAMM...» ITO 3aCHY:KE€HHAs] OLCHKA KO-
JMHHO TBOPYECKOr0 OTHOLIEHMS K TPYAY THICAY TPY:KEHUKOB
nepeposoro npeanpuaTus. CopMoBCKME HOBATODHI BHEAPMIM
JEeCATKM ThICAY NPEeAJIO:K€eHMI, HAaNPaBJICHHLIX Ha Pe3Koe Io-
BhIIIEeHHUE 3chdheKTUBHOCTH NPOMU3BOJACTBA. 3aJlaHME BOCHLMOM
NATUJIETKM X0 TEeMIIaM pPOCTa NPOM3BOAUTENLHOCTH TPYAA
BBINOJITHEHO Ha JeCATH MECAIEB PaHbllie 3arnJaHMPOBAHHOIO
cpoxa, npudem 94% npupocTa 00BeMa NPOAYKLMM oOOecre-
YEeHO 3a CYeT NOBBIUIEHMS IPOU3BOAMTEIHLHOCTM TPYAA.

3a roaml nmpouleAlied NMATUIETEM Da3paboTaHLI M BHeEJ -
PEHBI COTHM KDYNHBIX MEPONPHMATHM, HANPaBJCHHBLIX Ha KO-
BBIILIEHNE OPraHU3AIMOHHOI0 M TEXHMYEeCKOro YDOBHs IIPO-
M3BOACTBa. BBelleHbl B 3KcHayaTanuio 23 MexaHM3HMpPOBaH-
HBIX Y4YaCTKa M NOTOYHBbIE JMHMM, 19 cnenmaJImM3MpoOBaHHBIX
YyacTkoB. OOecnedyeHa KDPYIJIOrogM4yHasa cJaya TemNnJIoXo/0B
Ha aKBaTOpPMM 3aBofia 0€3 IIPOBENECHMS XOMOBBIX MCIBITAHMIT
B peyHBIX ycaoBuax. IlIupoxkoe mpMMeHEHME MOJYYMI arpe-
TaTHbIM METOJ MOHTa:Ka CYHAOBBIX MEXaHM3MOB u 000pyao0-
BaHMsS, OCBOCHA HNPOIrpPECCUMBHAA TeXHOJOrus Tepmoaudgoy-
3MOHHONM ONMHKOBKM TPYO. SHAUMTENHHO NOBLINIEH YDPOBEHDL
MEeXaHM3anMM CBApOYHBIX DPAaboOT, a TaK:Ke aBTOMATH3AIMM M
MexXaHM3alMM IPOIECCOB OOPAOOTKM METaJjla ¢ IOMOIIBIO
BBICOKONIDOU3BROAUTEILHBIX Tra30pe3aTelhLHbIX CTAHKOB-aBTO-
MaToB TMna <«KpucTtaan» M ApyruX. PeKoHCTpYMpOBaHBI M
YCOBEePIIEHCTROBAHLI YCTAHOBKM HEIPEPHIBHOM Pa3JIMBKM
ctaau. BHeapeno Gonee 200 mnavoe HOT, 3HAYMTEILHO IIO-
BbILIE€H YPOBEHL MEXAaHM3AIMM HHKEHEPHO-YNPaBJICHYECKOro
Tpyaa.

B HOBOM nNATHUNIETKE 3HAYMTEJHLHO IOBLIIIAIOTCA TPE0o-
BaHMA K OPraHM3allMM YNpaBJICHUS NPOU3BOAcTBOM. JIisa pe-
IIeHNA ITOM 3aJilauM Ha 3aBone «KpacHoe COpMOBO» IIMPOKO
HCMONb3YEeTCsI CHMCTEMa CEeTEBOro IJIAHUPOBAHMUA ¢ NpPHMEHE-
HUEM 3JIEKTPOHHO-BBIYMCIMTEJNHLHLIX MaluMH. FPaboTsl 1o
BHEJIDEHHUIO B HNPOMUIBOACTEBO 3JIEKTPOHHO-BELIYMCIMTEILHOM
TEXHUKM M MaTeMaTUYECKMX METOAOB MMEIT KOHEYHOM
IeNbI0 CO3JaHMEe ABTOMATHM3MPOBAHHOM CHMCTEMBI yIpaBJie-
Hua npeanpuaruem (ACYII).

¥Y:ke TpeTHit rof npeanpusaTHe ycIlellHO patoTaeT B HO-
BBIX YCJOBMAX IJIAHUDOBAHMA M 3KOHOMHYECKOr0 CTHMYJIM-



VaapHMK KOMMY-
HUCTHYECKOro Tpy-
Ja 3JEeKTpOCRap-
I MI[a opuraapl
caecapeit - MOH-
Ta:KHUKOB Ha-
Je:xxjJga AJnercaH-
ApoBHA JIoauukas.

poBaaua. CouuaJbHBIE NPOOJEMBbI PellaloTCAa Ha OC-
HOBEe IEPCNEeKTMBHOrO IUJIaHA COIMAJILHOIO pa3BM-
TUA KOJIJIEKTHURA, OH OnpefenseT AeATEIbHOCTHL Iap-
TMMHOM, KOMCOMOJILCKOM M IpPo(COI03HOM OpraHM-
3anui. B Xxoje peaJM3anMM 5Toro mnJjaHa 3Ha4YM-
TEJHbHO TOBBICHJICHA 3KM3HEHHDLIN YDOBE€HL COPMOBM-
Yyel, yIydylluJInuch YCJOBMA Tpyda. 3a rogbl MMHYB-
e NATHMIETKM BBEJEHO B JKCINIyaTalMiio OoJee
100 TeBIC. M2 KMABSA, OKONO 1,5 ThIc. cemeii paboT-
HMKOB 3aBOJla JIOJY4YMJIM HOBbIe KBapTupbl. Ilo-
CTPOEHO CceMb JeTCKMX Yyupe:kaeHuid Ha 1680 mecr,
CO3/JaHO0 HECKOJIbKO KYJBLTYPHO-OBITOBBIX M 03]10-
POBUTENBHBIX KOMILJIEKCOB, IIPOBEAECHA OOJbINas pa-
oora mo TemaopuMkanuu M rasmpHUKanMM KBapTHUD
cTaporo sxmuijoro ¢oHpaa.

B JHM npeache3doOBCKOM BaXThl 3aKOHOM KM3-
HM COPMOBMYEH cTaJ JAeBu3: «KaKIbIII TPYIOBOM
JaeHb — Hami nojapoxk XXIV ecne3ny RIICC». Koa-
JIEKTUB 3aBOJa IIOCTABMJ IE€JILI0 IEPEBLITOJIHUTDL
IUIaH NPOM3BOJCTBA TOBAPHOM INPOAYKIIMM B Iep-
BOM KBaptaje 1971 r. CyhocTpouTenm JajM CJIOBO
cdaTb OOCDOYHO B NOAAPORK CHhe3[Ay HNapTHM CYyXO-
IPY3HBIM TENJIOX0[ CMEIIaHHOro IaBaEua «XXIV
cpe3n RIICC», meTaJliypru — BbIJIaTh CBE€pPX NJaHA
450 T metanna u 500 T npokaTa, TPAHCNOPTHUEM —
3aBepIIMTL KBapPTaJIbHBIM NJIAH Ha 4YeThIipe AHA
paHbLIIIe CPOKa, a JeHb OTKPBITHUS CHhe3[a DpadoTraTh
Ha COKOHOMJIEHHOM TonausBe. Bece 3T o006a3aTelNb-
CTBAa BBLINMOJHEHBI ¢ yecTbo. M HeMaJasa 3aciyra B
3TOM NPMHAAJIEKMUT NAPTUHHOM M KOMCOMOJHLCKOM
OpraHM3alMAM 3aBO/ia, IIEPEAOBUKAM IPOU3BOACTBA.
Nvmena kKoMmyHMcTOB I'epoeB ConmMajJaMCTHYECKOro
Tpyma B. B. ITaitmnuxosa, C. H. Boapora, geierata
XXIV cweszga RIICC A. II. YaanoBa, H. 1. AHu-
IUEHKOBA M3BECTHHI [aJIeK0 3a npejeslaMM HalIero
NpeaInpuATHA.

Bpuraja cyaocOOpPUIMKOB, KOTOPYIO BO3IJIaBJIA€T KOMMYHMCT
Hurxonai TepenTneBuu KoBajeB, ofHa M3 Jy4ylIMX B CYAO-
moHTasxkHOM Nexe. Ha caumke: H. T. KoayieB (BTOpO¥M crpa-
Ba) M uwieHsl ero opuragel II. 1. CyuxkoB, C. M. MaxkoB u

B. H. KaJMBIKOB.

Crapumit macrep I'eanagunit Huxonaesuy Ionsaxoe (B 1eHT-

pe) cpeau paboYMX YYACTKa COOPKM.

IIopMHHEBLIMM HOBAaTOpPaMM, MacTepaMH
CBOEro jiena IposABMJIM cedsa B JHU NPENCcHe3-
JoBCKOM BaxThl ciecapr M. A. IIpoxopos,
craneBapel B. A. Macioe u M. II. Bejos,
coopmuie-gocrpoitmuk H. V1. Kuciaosa, raso-
pe3uux B. I'. EpiioB, Gpuragup Tpyooruoum-
xoB A. A. I'puGoBcKMii, OpUragupbl cynocoop-
muKxoB xommyHMcTtbl M. K. Cuzos, H. T. Ko-
BajqeB, M. II. KapacerB, 3JeKTPOCBapIIHEH
A. . Baarun u H. A. Jlo3uMnxasa, Ky3HeI|
B. 1. TecakoB, Tokaps I'. 1. ABADOHOBA, cJie-
capb-MOHTaskHMK B. M. RyapsamoB, KOH-
crpyktop B. T. MopaoBkun, mactrep I. M.
KapasaHoB, ctapimnue mactepa H. C. Kazapu-
HoB, I'. H. ITonaxkoB M MHOrue Apyrue.

I'pY30BOM TemJoXOl CMEUIAHHOr0 INJaBaHUSA
«CoOpMOBCKMM-18»,



¥YaapHasa Npeache3NOBCKAasA BaXTa C€TaJla HAYAJIOM HOBOIO
TPYIOBOro moabhemMa Ha 3aBoze. JIo koHia 1971 roma mpen-
CTOUT YBEJUYUTHh 00HEM BBINMYyCKaeMoOi mpoayruum Ha 8,8%,
IEepEeBLINOJHUTL Ha 5% 3amaHMe 110 CHM:KEHMIO TDPYAO0EMKO-
CTM NpPOM3BOACTBA, BHEADUTHL B Iexax 3aBoda 500 opramm-
3aIMOHHO-TEXHUYECKUX MEPONPUATHH, CIKOHOMuTL 800 T
YEepHOro M I[BETHOro MeTaJuila M 4 MJH. KBT-4 3JIEKTPOJYHEp-
MM, 3aBepUIMTHh TIOJOBYIO CAATOYHYIO NpOrpaMmMy IO CyXO-
rPY3HBIM TENJI0X0JAaM CMEIIaHHOr0 IJaBaHMA K 54-1 romoe-
muHe Beaukoro OKTAOPA, COKDATUB IMKJ NOCTPOMKM M MC-
neITaHui cyfoB Ha 10 naHeit. BecTH, KOTOpBIE€ HNOCTYHAIOT
M3 IE€X0B, CBHAETEJHLCTBYIOT O PaclIMPEHMM COIMaJMcTH4Ye-
CKOro COPEBHOBaHMS, 0 HOBBIX TDYAOBBIX pyOe:kaxX, JXOCTHUI-
HYTBHIX y:xe B IHM pabornl XXIV cwespa RIICC.

B aBaHrapZie COpEeBHYIOLIMXCH UAYT KOMMYHMCTHI 3aBO-
JAa, KOJJIEKTMBBI M YAAPHUKM KOMMYHMCTUYECKOro TpyHa.
ITH NOYeTHEIe 3BaAHMA HMMEIOT ThICAYM NEPeJOBMKOB ITPOM3-

YCNEXU KONNEKTUBA 3ABOOA WMEHH
61 KOMMYHAPA

BoJbLIMMM TPYAOBHIMM JOCTH:KEHMUAMM BCTPETHUJIM OT-
kpeiTHe XXIV cwe3pna KRIICC cyaocrpouTenu 3aBoja
uMm. 61 xommyHapa B HukrogaeBe. Eme B KaHyH 53-if rogos-
el Bemukoro OKTAOPA KOJUIEKTMB DanopToBal NapTHM
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Cnyck Ha Boay pedpH:KepaTOpHOro CyYJAHA.

BOJCTBa, 6 nexos, 3 oraena, 83 yyacTka M cMeHHI, 314 Opuran.
¥YcnelHoe BHINMOJHEHHUE NMPEACHE3A0BCKUX 00A3aTENLCTB CTa-
JIO 3aJIoroM OYAYLIMX TPYAOBBIX IODEN COPMOBMYEH.

...JIATH OpPIAEHOB YAOCTOEH KOJUIEKTMB 3aBoga «KpacHoe
CopMOBO» 3a PEBOJIOIIMOHHBLIE M TPYJAOBELIE NOJABUIM. ITO
BE€JIMKaA YeCTh JA JNpeanpMATHA, HO M OrpOMHaAsA OTBET-
CTBEHHOCTb. TpyAAIMecsas 3aBoAa IDOHMEHYTHI CO3HAHMUEM
3TOM BBLICOKOM OTBETCTBEHHOCTH.

B 3Tu TOp:KecTBEHHLIE JHM MBICIM COPMOBHMYEH oOpa-
mennl K ucropnyeckum pemennavm XXIV cwesga KIICC.
B HMX OHM BMAAT NpPOrpaMMy :KM3HM ¥ DaOOTHI BO UMA Be-
JMKOM IeJIM — CTPOUTENbCTBAa KOMMYHM3Ma B Hallie cTpaHe.

H. E. JIeoHOB, ceKpeTapb NapTKOMa 3aBOja,
neixerat XXIV creszpa KIICC.

Poro H. 1. T'yceBa

M NPABMTEJILCTBY O BbLINOJHEHMM NATUJIETHEro IJjaHa 1o

00peMy NpPOM3BOJACTBA M BasKHeMIeld HOMEHKJIaType, a elue

paHbIE — 0 AOCTHM:KEHMM 3aIJIAaHMPOBAHHOIO Ha NATHJIETHE

YDOBHSI NIPOU3BOAMTENLHOCTH TpyAa. CBepx 3aJlaHUA KOMMY-

HApPOBIHI NMOCTPOMJIIM M CcJAaJIM B 3KCILUIyaTaln i TDPaHCIOPT-

HBIIl pedpHKepaTOP M BLINOJIHUIM DAJ Apyrux pabor. Bro-

PYIO NMOJIOBMHY MMHYBIIEro rofa KoOJIJIEKTHB TPYJAMJICA C 0CO-

ObIM HanpaA:KEeHMEM, CTPEMsCh NPETBOPUTH B KM3HbL BBICO-

KHe 00A3aTeNbCTBa, NPUHATHIE B 4YecThb CHe3/la IapTHM.

M pe3yabTaThl HEe 3aMeJIMIIM CKa3aTh-

cs: rofioBoe 3ajiaHue OBbLI0 NEepPexpPLITO

10 BCEM OCHOBHBLIM NMOKa3atTeaam. B co-

OTBeTCTBMM C BHOBH IDPHMHATHLIMM 00-

3aTebLCTRBAMM CYAOCTPOUTENIM JOCPOYHO

cAaJiM B 3KCILIyaTanuio pedpuskepa-

™~ TopHBIE cyla «IlonapHBIN Kpyr» U «Xy-
no:KHUK JleltHEKa».

JJocTUrHYTHIE yCNnexXH — pe3yJbTaT

- YyAAPHOrO TDYAA KOJJIEKTHBA, MTOT

o= TBOPYECKOM MHMIMATUBBI BCeX TPYAA-

umxca. B xoje pasBepHYBIUErocs Cco-

- PEBHOBAHMA 3a JOCTOMHYIO BCTpedy

XXIV cwesga KRIICC cymocTpouTENN

AOOMIMCH OTJIMYHBLIX IIPOM3BOACTBEH-

HBIX noxazatenei. Tak, IMKJI NMOCTPOM-

KM DedpPHMKEePATOPHBIX CYAOB COKPall€H

- Ha 40%, TDY0eMKOCTh NMOCTPOMKM CHM-

sxkeHa Ha 35%.

o ITocTosHHOe BHMMaHHE YAeaaeTcH
pa3paboTKe M BHEADEHMIO B NPOU3BOJI-
CTBO NPOrpECCHMBHBIX TEXHOJOIMYECKMX
NPOILECCOB, COBPEMEHHEBIX METO/OB IIO-
CTPOMKM CYIOB, KOMILJIEKCHOM# MexaHM-
3anMM M aBTOMAaTHM3alMM NPOU3BOJCTBA.
KoMMyHapoBIlaM €CTh Y€M TropAMTbBCAH:
TONLKO 3a MMHYBIIee NIATUIETHE O
IUIAHY TeXHMYEeCcKOro Iporpecca BHe-
apeHo 900 pa3IMYHBIX MEDONPMATHUHR ¢
ooMM  3KOoHOMMYecKMM  3¢dexTom
orkoJo 3,5 MmJaH. py0. Boablioi BRIAA B
3TO BaskHOE JeJI0 BHECJM 3aBOJACKHE
HOBAaTODbI, CYMEBIIIKE 32 9 MEeCAIEB BHI-
IONHUTHL TOAOBOE 3ajlaHMe o u3odpe-
TaTeJNbLCTBY M panmoHanusauuu. B Te-
YyeHue BOCHBMOM NATHJIETKM OHM Dpa3pa-
6oTamum M BHeApuau 80 u300peTeHMH U

LY Sy L 1Y ™

Pedpu:kepaTop «¥MimeEu 61 xoMMyHapa» YXOAMT B MODE.

— oonee 10 THIC. PANMOHAIM3IATOPCKUX
NpeaJIo:KeHui, YTO cOeperso rocyaap-
cTBY OOoJsiee 3 MJH. DYO.

Ocyme(?mnennme MEpPONPUATHUA IO
TexHoJIormyeckomMy mnporpeccy, HOT #u
YIPABJICHHUIO IPOM3BOACTBOM IO3BOJIM-
JY 3HAYUTEJHhHO CHM3MTL TPYAOEMKOCTH
I[eJIOr0 PAJla NPOU3BOACTBEHHBIX IIPO-
I[ECCOB M Onepalmi, yiay4llMTb Kade-
CTBO BbINycKaeMoil npoaykuuu. Tak,
BHeJIPEHME MEXAaHHM3UPOBAHHOIO CIIYCKAa
CYAOB Ha ILJIACTMACCOBBIX MIIMTaX HeE
TOJbKO JIMKBHAMPOBAJIO THAMKEJbIM hu-
3UMYECKMI TDPYJA MHOrMX JrojAeM, HO U



3HAYUTEJIbHO IIOAHAJO KYyJbLTYDPY IPOM3BOACTBa. BHeapeHue
koMILIekcHOro niaana HOT B JepeBooOpabaThIBalOLIEM Lexe
KOPEHHBIM 0O0pa3o0oM npeodpa3mJyo TPYA OTHAEJIOYHMKOB M IO-
BBICHMJIO €r0 3¢hp(PEeKTHUBHOCTD.

B xoae coMaaMCTMYECKOT0 CODPEBHOBAHMSA ME3KAY KOJI-
JIEKTUBAMM M OTAEJbHBIMM PabOYMMM 3aBOAA POAMIIOCHL HE-
MaJI0 3aMeyYaTeJbHbIX NOYMHOB, HanpaBJIEHHLIX HAa YCKOpe-
HME TEeXHMYECKOro Iporpecca, mnoewillieane 3(hp@PeKTHBHOCTH
NPOM3BOACTBA, 3KOHOMMIO roCcyZlapCTBEHHBIX cpeacTB. Bpura-
Ja maaapoB H. A. UYumepuc o0sa3anach cOeperaTo KaskAbIi
mecsl A0 20 Kr JIAKOKPACOYHBIX MaTepuagos. YernIipe aHSA
HaKaHYHE OTKPBLITHA CHhe3]a NapTHUM TPY:KEeHMKM 3TOM Opura-
JAbI padoTaJIM HAa CIKOHOMJIEHHBIX MaTepuasax. Bpuraaa mo-
crpoiitumkoB B. JI. jKepHOBCKOro B3sjia 00A3aTEHCTBO BBI-
NOJIHATHL CMEHHO€e 3aJlaHMe 3a IIECTh YaCoB, a OCTaJbLHbBIE
JBa yaca KasKAoro padoodero AHA IOCBALATL IapTHUHHOMY
cne3ny.

CnoBa nepeoBUKOB HEe Pa3oULIuch ¢ AeaoM. KoMMyHHMET
MBar Muxannoeuy bBennlit, Opuraamp CcyaocOOpDUIMKOB M3
COOPOYHO-CBAPOYHOr0 I[€Xa, CO CBOMMM TOBApPMINAMM CHMU3M-
JIM HOPDMMDYEMYI0 TpyHAoeMEKOcTh Ha 2Y%. Bpuraaa BoInycTH-
Jla KO JHI0 OTKPBITUA CHE3/1a CBEDXIIJIAHOBOM NPOAYKIMM HA
20 TeIC. py0. CyZA0oCOOPINMEN NPOYHO 3aBOEBAJIM CJIABY TBOD-
YeCKOro, MHHIMATMBHOIO KoJIJIeKTHBa. Eme B mepmon yZaap-
HOM BaxTel, NocBAIeHHOM 100-JeTHMIO €O JOHS pPOKIAECHUA
B. U. JleauMHa, OHM BBICTYIIMJM ¢ I[€HHLIM HayMHAHMEM:
CHU3UTHL HOPDMMPYEMYI0 TPYAOEMKOCTH, 3a CYeT Yero co-
3nats JleaMHcEMM oA nATHIETEM. MIX MHMOMATHMBY IOA-
Aep:Kajio Torga OOJbLIIMHCTBO Opural. B aeHe:KHOM BHIpa-
SKEHMM 5TO JaJI0 HECKOJIbKO MMJIJIMOHOB DPYOJied 3KOHOMMM.
ITounr M. M. BeJioro HaIlieJ NnoOCJeoBaTeJieit U Ha ApYIruMx
DPOACTBEHHBIX IPEANPHUATUAX.

MHEHULMATOPOB COIMAJIMCTUYECKOr0 COPEBHOBAHMA MmO H0-
croiiHoii BeTpeue XXIV cwesna KIICC ropsadyo moagep:xkanm
BC€ CYJOCTPOMTEIM M, B NEPBYIO oOYepenb, OpMraanl Cyao-
coopuiukoB IlletmanHa, Mnryenko u VMBaHOBa, Gpuraga cie-
capeii-MOHTa:KHMKOB YepHo3y0a, OpuMraga JoCTpPOMIIMKOB
Henoaanckoro, opuraabl MaJgsapoB YepHoBa, AHTOHOBOM M
MHOrue aApyrue. Bce OHM NOKa3aJlM NpPMMeD BHOXHOEBEHHOIO
TPYJAa U TBOPYECKOrO NMOAXOAa K ey, NPOJAE€MOHCTPMPOBAJIN
YMEHMe HaXOAUTh M MCNOJIb30BaTh CKDBITBHIE DPE3€pBHI IPO-
U3BOJACTBA.

YOAHOBLbI PANOPTYIOT CbHE3OY

KonnexkTus JIEHMHrpajCKOro cyAOCTDOMTELHOTO 3aBOAa
um. A. A. JpaHOoBa 3aBeplIIMSI MHMHYBIINYI0 HNATHMIETRY K
7 HoaAOpa 1970 r.. Ha 41,6% BBLIPOC 00BHEM NPOM3BOACTBA M
Ha 33,2% nogHANAachk NMPOM3BOAMTENLHOCTH TPyAa. Bcee 310
CTaJI0 BO3MOSKHBIM OJlarogapa MeXaHM3alMM M aBTOMATHU3a-
IIMM PabOT, BHEADEHUI0 HOBBLIX TEXHOJIOTMYECKMX IIPOLECCOB.
JocTaTouyHO CKa3aTh, YTO 3a oAbl BOCHLMOM NATHJIETKM HA
3aBo/ie 3aBeplLIeHAa KOMILIEKCHas MeXaHM3alMusa KOpILyCco000-
pPadaTHIBAaIOILEr0 I[eXa, CO3JaHO BOCEMb CIEIMAJU3MPOBaH-
HBIX Y4YacCTKOB, 4YeThIpe MEXaHHM3MPOBAHHLIE TEXHOJOIMYE-
CKM€e JIMHMM, OCBOCHO M BHEJApDEHO B IIDOM3BOJACTBO 0oJee
70 HOBBIX TEXHOJIOTMYECKUX IPOIECCOB.

OOBIMHO cyJla NOKMAAIOT JAOCTPOEYHYI0O CTEHKY 3aBOJa
JAOCPOYHO, HO 3TO HE OTPAKAETCA HAa MX KadecTRe.

B MMHYBUIEM NATUJIETHM 3aBOJ] 3aBEDIIMJ NOCTPOMRY
OOJIBIIION CEPUM JIECOBO30B M MNPUCTYNMJ K HOBOM CepPUM —
CYXOIpy3HBIX CYIOB Tuna «IIaTHaecATUIETHE KOMCOMOJIA».
B Terymiem roay :KJIAaHOBILI HAYAJM CTPOUTEIHLCTBO CYJAOB HA
3KCHOPT.

Korna ctraso mu3BecTHO 0 co3piBe XXIV cwespa KIICC,
KOJIIEKTUBBI IEXO0B, YYacCTKOB, OpHUrajl, OTJeJbHbIe CyHo-
CTPOMTEJIM NPHUHAJIM HOBBIC, MOBLILICHHLIE 00A3aTEeNbLCTBA.
Bech KOJJIEKTMB NPEANPHMATHA BCTaJ HAa IPEACHE3T0BCKYIO
TPYAOBYI) BaxXTy.

IloBCceAHEBHO NEPEBBLINOJHATL 3allaHUA CTAJI0 ITPaBM-
Jom nna cypocrpoutenei. IlepemoBnie paGouume C. B. Boa-
roB, H. A. Azapko, I'. II. BopkyHn, B. T. ®omun, M. K. Jo-
meHnkoBa, B. H. JleMMH M COTHM APYIrMX CTPEMMJIMUCH K TOMY,
YTOOBI KaMKABIM TPYAOBOM JAEHL JEMOHCTPMPOBAJ CAMOOTBEp-
sKeHHOe OTHOLIeHHEe K Jely.

B DJHRMEHOBHHH
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Bpuraga cynocoopuimkos M. M. Besoro — Jenerarta
XXIV cwesznga RIICC.

MeHHO 3TMM JIOAAM, UAYILMM B aBaHTapjae, KOJJIEKTHB
3aBofia 00A3aH AOCTMTHYTBHLIMM ycCIieXxaMM. A MX HeMaJo: Ha-
rpaskaeane ITamatapiMm KpacHeIM 3HamMenem M FOOuieiiHOM
nouyetHon rpamoron IIK KII Yxpaunsl, IIpesuanyma BepxoB-
HOoro Cosera YCCP, CoBera MwuaucrpoB YCCP u YEKpcoB-
npoda, nepexoaamum KpacHbIM 3HaMEHEM MMHMCTEPCTBA M
K mpodcoro3a 3a nodeay Bo Bcecoro3HOM cOpeBHOBAHMM Ha
nporsa:xxeauu 12 mnocaemHEMX KBapTajoB, AumiaomoMm CosBera
Munaucrpoe CCCP u BIICIIC 3a BBICOKME NOKa3aTeIM II0
KYyJbTYp€ INPOU3BOACTBA. ¥YCICIIHOE 3aBepllieHHe IpPeacnhe3-
JAOBCKUX 00A3aTeJbCTB — €1i€ OJHa OOoJblliad TpyAoOBasa IIO-
0ena KOJJIEKTMBA CYHAOCTPOMTEJIeN.

B. H. ABIpMaHOB, IUPEKTODP 3aBOAA
M. E. IN'opoxoBCcKMI1, HAYAJLHUK OTHEJA
HOT u ynpaBaeHus

IIpumeyaTebHO, YTO B MMHYBIIE€M roAy MHOI0 CA€JIaHO
PAIMOHAJIN3ATOPAMM M M300peTaTeJIAMM 3aBOJa. 3a roJl OHM
coepersim rocyfgapcTBy oroyio 1 maH. 200 TeIc. PYyO., BBINOJI-
HMB T€M CaMbIM HE€ TOJILKO CBOM OCHOBHLIE, HO U JOIOJIHM-
TeJbHbIE 00A3aTeJILCTBA, NMPUHATHIE B 4YecTh XXIV cnes3na
KIICC.

OO011ee coKkpalleHHe CPOKOB NOCTPOMEM CcyfoB B 1970 r.
coctaBuy0 43 naHA nporuB 40, nmpeaycMaTpMBaBIIMXCSH IIPO-
LIJIOrOAHUMM oba3aTenancTBaMM. Ho u 3To0 He npenesn. B mo-
BBIIIIEHHBIX 0053aTeJIbCTBAX K Che3ay 3anucaHo: «Cokrpa-
TUTH CPOKM CJAayM 3aKa30B CyYMMapHO Ha 2 mecana». M xaa-
HOBIbI J€JIAJIM BCE A YCIEHNIHOr0 DpellleHMs 3TOM 3ajayyl —
¢ nepBbBIX ke paHer 1971 r., 22 aHBapA, Ha 8 JHel paHbIIE
CPOKa, cOIlieJI CO CTallejis TEepPBeHel] CAATOYHOM IIPOrpaMMbI
cyxorpy3 «Komcomoneny MonnaBuu». TeMnbl, 3ajilaHHbIE KOP-
IIYCHUKaMM, NMoAAep:xaau jgocrponmuru: «Komcomosaern, Moa-
JaBMHM» CTPOMTCA OBICTpEE CBOMX IIPEALISCTBEHHMKORB.

Baaroaapsa yJaydylleHMIO OpPraHM3alMM TpPYAa, IOJHOMY
MCIOJIb30BAHUIO PadoYero BpPEMEHM M pPalMOHAJbHOM 3KC-
IUIyaTaluu OOOPYAOBAHMA 3KJAAHOBLLI B JHM IOATOTOBKM K
Che3ly JOoOMIMCHh 3HAYMTENHHOro pocta 3¢pPeKTMBHOCTHU NpO-
u3BOACTBa. PabOTHMKM 3JIEKTPOAHOrO I€Xa, HanpuMep, MU3-
FOTOBMJIM CBepX IJIaHA 25 T 3JIEeKTPOAOB, a IJIAH NEpPBOro
KBapTaJjia MO BBIIYCKY M3JAEJMH Me:K3aBOJACKON Koomepanym
OKa3aJicA BBINOJHEHHBIM y3Ke ABaJALAThL NMATOr0 MapTa.

Konnexkt™mB 3aBoga um. A. A. ¥naHoBa oOpaTHica Ko
BCeM IPOMBILIJICHHBIM HNpeAnpuAaTUaAM JIeHMHrpajaa ¢ HOpM-
3bIBOM YBEJMYMUTH BBIIIYCK TOBADOB AJIA HacCEeJEeHMA, paciliM-
PUTL HuMX accopTumMenT. Camm OHM 00A3aJMCh IIE€DPEBLITIOJ-
HHMTDH Olman IPOU3BOACTRA TOBAPOB IHMPOKOro IOTpEDJIeHMA
Ha 149Y%.



JIoCpOYHBI CNMYyCK Ha BOJAY HOBOIO CyXOrpy3HOro Cyj-
Ha «Komcomonen MoanaBumu» sogousmernesuem 11 000 1.

K HOBbIM TPYAO0BbIM CBEPLUEHMAM

Jau padorer XXIV cwe3pa RIICC, BoicTynjeHus, 3BY-
yagilMe ¢ ero TPUOYHBI, MCTODMYECcKMe pelueHMs M JIupex-
THBBI 3TOr0 BBICLIEro OpraHa Hallie nMapTHM HaBcerja ocTa-
HYTCS B NMaMATHM BCEX COBETCKMX JIIOJIEH.

B TOp:KeCTBEHHEBIE JHM NPUHATO OIJNAABIBATH IPOMAEH-
HBIM NIyTh, OICHMBATH JOCTUTHYThHIEe ycniexu. Bero cBoro Tpy-
JIOBYI0 $KM3HB f NPOBEJ B I€XaX INpocjaBlieHHOro Basrmii-
cxoro opaeHa JlemmHa u opaeHa Tpyraosoro KpacHoro 3Ha-
MeHM 3aBoda um. Cepro Opp:xoHMEuA3e. M B 3TH mocJe-
CHE3T0BCKME JHM IEPBOE CJI0OBO O HEM.

TBOPYECTBO CTAJI0 HEOTHEMJIEMOM YacThI0 TDYJAa OaJTHMM-
nes. B3aTh, HanpuMep, KOpNycHeIi nex. CKOJIbKO BAOX-
HOBEHHOr0 TpPYJAa M BBIAYMKM 3aJI03K€HO B JEHCTBYIOLUYIO
37ech MEXaHM3MPOBAHHYI0 JIMHMUIO JJisi OYMCTKM M OKDACKM
craim! A ceifyac B IeXe€ COOpy:KaeTca BTopas, eile Oogee
coBeplleHHaA JuHMA. O MacTepcTBe ee co3JaTejeil TOBOPUT
TOT (PaKT, 4YTO PYKa YeJIOBEKa BOOOLIEe He OYyJeT NPHKACATHCA
K MeTaJUly B Npolecce IOJHOM 00padoTKM CTaJBLHBIX JIMCTOB.
B TpyGoMenHMIIKOM Lexe paboTaeT He MeHee «YMHBIW» ar-
peraT: TPYOOrMOOYHBIM CTAaHOK C NpPOrpaMMHBIM YIIpaBJe-
HMeM. A B HallieM, MEXaHMYECKOM I[eXxe, NelCTBYyeT YHHMKAJIb-
HBIM PACTOYHBIM CTAHOK, NpEAHA3ZHAYEHHBIH AJIA O0pPAOOTKM
IECTUMETPOBBLIX OOJMIOBOK TrpeOHbIX BaJjoB. Ero Hanagry

BEpuraga moHTaskHUKOBE C. B. Bonkosa (Ha cHMMKe OH B

HeHTpe) NOJbL3YeTCs CJABOi NEepefoBoro KOJUIEKTUBAa Ha 3a-

pone. Kommynuer C. B. BoOJKoB — nmapTopr CAaTOYHOM KO-
MaHABI, KaBaJiep opjeHa JleauHa.

B 00cTaHOBKe HeObLIBAJIOT0 TPYAOBOr0 NOALEMAa BCTPETH-
¥ KOopaleibI-:KAaHOBIBI JIeHb OTKPLITUA CHE3Ja NnapTH,
03HAMEHOBAE 5T0 COOBLITME IOCPOYHBLIM CIyCKOM Ha BOAy
¢ HAKJOHHOro cramneins cepuitHOro Ttemsyoxonaa. IIpomon:xan
YAApHYI0 BaxXTy, *KJAAaHOBIBI PEIIMIM JAOCPOYHO CIYCTUTH HA
BOY — B JieHbL Bcecoro3Horo cyooorauka 17 anpens — BTOpoe
CYTHO 3TOM CEepMHM, cTposAlleecs Ha 3KCIOPT.

«BoJapllle, Jdy4iie, jJelleBJe!» — o TakMM JA€BU3OM TpPY-
JAUTCA CHABHBIM KOJNJEKTHMB :KIAaHOBHEB. CynocTpouTenu mo-
CTOITHO BCTPETMJIM CHLEe3J DOAHON MapTUM M TenepbL HanpaB-
JIAOT CBOM YCMJIMA Ha IPEeTBOpDEHME B KM3Hb €ro Mcropudye-
CKMX DelleHH.

O. /1. BaiikoB, PefaKTOP 3aBOACKOM ra3eThl

doto C. C. Cmoabcroro (TACC)

OCYILIECTBMJI CTapeimuii ciecapb-MexaHuk 3aBojga C. Huko-
naeB. PaforaTr, Ha cCTaHKE [JOBEPEHO HAINEMY TOBapHMILY
OONBIIOMY MacTepy ToxkapHoro aena A. CopoxumHy.

— -7

Tepoit Conmanncruyeckoro Tpyaa Toxapb-HOBATOD A. B. Yyes.
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KpynHOTOHHA:KHBINK PYHOBO3 «I'epiIMH» y JOCTPOEYHOM CTEHKEM

3aBoa.

IIpoaykuMa BalaTuMifcKore 3aBoJa NOJb3yeTca OO0JNbIUMM
CIIpOCOM HE€ TOJILKO B Halleil cTpaHe, HO M 3a pPyOe koM.
B nocnegaMe rognl 3aBOJ HA4YaJl CTPOMTL KPYNMHOTOHHAKHBIE
cyZia Ha 3KCnopT. YeThIpe KPYNHOTOHHAKHBIX DPYNOBO3a y:ike
chanel 3akazuMkam u3 IlIBenun u PPI. OEn xopoio 3ape-
KOMEH/IOBaJIM ce0A B JKcIyaTanuu. OdepenHOi i pyHAOBO3
«I'epJMHE» MOJIy4eH HODPBE:KCKMMM 3aKa34YMKAaMM, HA OdYepeam
eule OaHO CyAHO 3TOoro Tumna. Ha 3KcnopT 3aBOJ CTPOMT M
TaHRKEPbI.

B xoxae 100-mHeBHOM JIEeHMHCKOM BaxXThl OoJjiee ABYX
THICAY OaJITMMIEB 3aBEePIIMJIM CBOM NATHUJIETHME 3aJaHMA,
Ooslee MATHCOT M3 HUX YAOCTOEHHI MOYETHOrO 3BaHMA «¥YHap-
HHK KOMMYHMCTMYECKOro TpyHAa», 1600 xopabGesoB Harpa-
JKieHbI IOOWJIEHOM MeHaJibi0 «3a Mo0JIecTHBIM TpyhA. B o03-
HameHOBaHMEe 100-j1eTMA co AHA poxaenusn B. M. JleauHa».
JdBe memanM Bpy4YeHBI Hallieli Opuraje TORKapeN-BaJIOBUKOB,
KOTOpas 3aBepuiuiia CBOI NATHJIETKY 3a TPHM C KOJOBMHOM
roaa.

KRorpa craso msBectHo 0 cosbiBe XXIV cwe3na mapTuM,
0aJNTMIILI NMTEPEeCMOTPENM CBOM NJaHbl M NPUHAJIM JOIOJIHM-
TeJbHBIE 00s3aTenncTBa. Hamia Opurajia, yAOCTO€HHas 3Ba-
HMA OpUrajsl KOMMYHMCTHMYECKOr0 TpyJAa M MMeHM «50-je-
™A Bemmkoro OKTAOpA», pelinjia 3a NMepMop NpeachHe3NoB-
CKO#{ BaXThbl NOBBLICMTHL IPOM3BOAMTEJILHOCTL TpyAa Ha 49%.
I9TOo 03HAYAJI0, YTO MBI JAaJM CJOBO 00pPaAdATHIBATH CBEpPX

Opaa u3 ayymux Ha BajaTuiickoMm 3aBojae OpMrajaa cjecapei-
CYAOCOOPIIMKOB, KOTOPOM DYKOBOAMT KOMMyHMcT P. B. Buii-
HAKOB.

Monogoit

nJaHa Mo OJHOMY IrpeOHOMY BaJly AJIA KpPYIHO-
TOHHAKHOIr0 CyJAHAa KaKJAbIM MeECHIl.

Hama Opuraga o3HaAMEHOBAaJa OTKDPBITHE
XXIV cwe3na yAapHbIM TDPYAOM Ha MNOCTPOMKE
TaHKepa «9 anpens» BoaouzmemeHueMm 22 000 T
ana Kyool. Tankep Oblal cnylieH Ha BOAy B Ka-
HYH CcBhe3/la ¢ OOJBIIMM orepe:xeHueM rpacuka.
MHe ¢ ToBapMUiaMM ObLIJIO NMOPYYEHO BHITAYMBATD
JJisA 3TOro cyJAHa TIpeOHOM Baj M JAeMABYAHOE
yerpoiicteo. Ha BamemM KpynmHOradapMTHOM TO-
KapHOM CTaHKe IDPOM3BOAMJIOCH COeAMHEHUE
IPOMEKYTOYHOro U rpedHoro BaJioB. C Goabmium
3HTY3Ma3MOM DPabdoTaJM HaJi BHEINOJHEHUEM ITOr0
3anaaua B. A. HeenoB u ero moapy4Hniit Baje-
puit MaHIOKOB, ¢ OOJbIIOM JIO0O0OBBLI0 TPYJAMIICA
M Mo¥ noapy4yHblif — FOpuit Tuxonor. Beero asa
roa mnpolyo ¢ Tex nop, Kak THUXOHOB Ha4aJ
YYMTHCS MaCTEePCTBY TOKapsa-BaJOBMKa. Ho 3To-
ro BpEMEHHM OKa3aJIOCh JOCTATOYHO, YTOOBI y4e-
HUE CTaJ 3peJsiM MactepomM. B KOHIe mpofiio-
ro roja BO BpeMA MOEro MJIMUTEILHOr0 OTCYT-
crBua IOpuii BroJIHE CaMOCTOATEJIHLHO M € BbI-
COKOM OI[€HKOM CHIPaBIAJICA C OTBETCTBEHHBLIMM
3ajaauamu. Ceifyac Mo0s107101 pabouYMit TOTOBUTCSH
K BCTYIJIEHMI0O B NMAapPTHIO, U A NEPBBIIi OXOTHO
AaM eMmy peromeHmanuio. Takux, kak FOpuit Tu-
XO0HOB, Y HaC Ha 3aBOJAEe COTHM.

KoMmcomomner; EBreauit YpuH — CTpOUTENL Kopabien,
npeacenatens CoBeTa MOJOABLIX CHENMAJMCTOB 3a-

BOAA.

KOMMYHMCT

Jroavmuaa HuxogaeBHa

CaBylIKMHA

OTJIMYHO

TPYAUTCA B MAaJIAPHOM
nexe M aKTMBHO Yy4a-
CTBYET B OOIIECTBEHHOM -
paoore. IlepenoBas mnpo-
M3BOACTBEHHUI[A —4JIeH

NnapTKoMa 3aBoJa.



Cypocoopimui
Baagumup Caijira-
JIOB OTJIMYMJICA HA
NMOCTPOMKE TaHKe-
pa «9 anpensa». B
AHU padoThl XXIV
che3[a  MOJIOHOM
KOMMYHMCT 3a-
BEpPIINJ CBOIO TO-
JOBYI0O TIpOM3BOJI-
CTBEHHY IO npo-

rpamMmmy.

Cynoctpoutenu BaJTHMCKOro 3aBojia BMECTE€ €O BCEM
COBETCKMM HApPOAOM ropsa4o OI00OPAIOT NPUHATHIE
XXIV cwezgom RIICC wumcTopuueckmue pelieHusa M JIMpek-
TUEBI MO NATUJIETHEMY IJaHY Pa3BUTHA HaPOJXHOIO0 X03AM-
ctBa CCCP Ha 1971—1975 rr. 9TH JOKYMEHTHI CJIy:KaT NpoO-
rpaMmMol JeMCTBMM JIJIfA Hallero Hapoja Ha OJM:KaiiIue ro-

Mpaer o0paboTKa rpedHOro BMHTA.

Abl M YKa3BIBAIOT NYTH K HOBBHIM TDYJAOBBIM CBEpLI€HMAM HA
onaro Hamen BenukKo PoauHEIL.

A. B. Yyes, I'epoit Commasmcruuecroro Tpynaa,
nenyTatr BepxoBHOro Cosera CCCP
®ot0o C. C. Cmoanckoro (TACC)

lessimotii nsamusemnuii naan 6yoem 8aJNCHoIM Imanom 8 OasbHelulem npoO8u-
JicenulL c08emcK020 00wecmea nO nYMmMu K KOMMYHUIMY, cCIpOumenbcmee €20 mame-
PUAABHO-MexHU4eCKOL 6a3bl, YKpenaenuu IKOHOMUYECKOHL 1 OOOPOHHOL MOULU
cmpansi. F'aragnan 3a0aua namuasemku cocmoum 8 Mmom, 4mober 0becnedumsd 3HA4U-
MenbHbLE NO0DEeM MAMEPUANLHOZ0 U KYABMYPHOZ0 YPOBHS JHCUIHU HAPOOQ HA OCHOBE
8bLCOKUX MeMNn08 pPa38umus COUUAAUCMUYECKOZO0 RPOUIBOOCHEBA, NOBLIULEHUS €20
aghhekmusHOCm, HAYYHO-MEXHUUECK020 npozpecca u YCKOpeHus pocma npou3so-

Oumeabnocmu mpyoa.. .

XXIV cve30 KIICC soipasicaem meepoOyl0o YBEpeHHOCHIb, 4moO mpyosiujuecs
Cosemcko0z20 Coro3a npuaoxcam 8ce YCUAUSL K momy, 4mobvt He MOAbKO YCNeulHo
8bINOAHILMb, HO U NEPesbinOAHUME 3A0AHUST HOB020 NSIMUNEMHEZ0 NRAGHA.

(U3 dupextus XXIV cvesga RIICC mo maTniIeTHeMy IUIaHY Pa3BUTHA
napoaHoro xossiicrBa CCCP na 1971—1975 roami).



Bpemsa, xroaM, coObBITHA

Hcmopus cyoocmpoumenbrnslx 3a80008

YEPHOMOPCKHH
CYOCTPOUTENbLHbIN

0. M. 3JIATOIOJIBCKAA, P. C. KAL]
VIK 629.128(09)

B Hauleit cTpaHe M JaJIeKO 3a ee IIpejieslaMM M3BECTHa
INPOAYKLMA YepHOMOPCKOro CyfoCTpouTeNbHOro 3aeofa B Hu-
KoOJiaeBe — [OCTPOEHHEIE 37eCh CyZia MOYKHO BCTPETMTB BO
MHOIMX Hoprax Mupa. Jicropusa CO3[aHMA 3TOro OXHOro M3
KPYIHeMIUMX CYAOCTPOUTENBHBIX IPEANPUATUIL OTHOCUTCH K
KOHILy MpOLIJIOrO CTOJIETUS ...

B 1895 r. Geabrmiickoe «AHOHMMHoe o0OLIeCTBO Kopa-
OenpHBIX Bepdert, macrepCKux M nuasMieH B r. Hukonae-
BE» apeHAoBaNl0 YAOOHO pacHoJIOIKEHHBbI YYacTOK 3eMJIM
B ycrbe Byra [iA COOpPYJKE€HMA CYAOCTPOMUTENBHOM BepdM.
A dyepez rop noJi pyKOBOACTBOM HAHATBHIX UM IIOAPAAYMKOB
Tepemenko, llemusioBa U DOpupiaHia 37eCh HaA4aJoCh BO3-
BE€JleHMe IIEPBbLIX 3aBOJACKMX IOCTpoeK. 9 okTabpsa 1897 r. —
Jata BCTYILJIEHMA 3aBojia B CTPOM.

Ilo oT3BIBY rJIaBHOrO MHIKEHepa-MexXaHuKa Aamupai-
Teyickoro 3aBojia B IlerepGypre H. 1. ImurpMeBa M BoOeH-
Horo uHxxeHepa B. B. KoanbryeBa, COCTaBMBHIMX NOApoOGHOE
omycaHMe HOBOro npeaupmatusa B HuKojzaere, OHO IOCTpoe-
HO M 000pyAOBaHO «COrJIAaCHO NOCJHIEAHMM TEXHUYECKMM YCO-
BEPIIIEHCTBOBAHUAM», ¥ ABJIAETCA «KPYMHEMINMM W3 YaCTHBIX
CYZIOCTPOUTENBHBIX 3aBOJIOB B Poccum M ONHMM U3 3HAYMU-
TENLHEMILIMX MeXaHMYEeCKMX 3aBofoB».! B TeyeHme mepBoOro
rojia SKCIUIyaTauuy Ha 3aBojie ObLIO M3rOTORJEHO IIPORYKLIMM
Ha 2800000 py6., B Teuenne BTOporo — Ha 3 450 000 py6., He-
CMOTpPA Ha YMeHbIleHMe uucaa paborarwmux ¢ 3000 po
2650 yeJoBEK.

-
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Mexannvyeckas Macrepckas.

JuTepecHo, 4TO Ha 3aBOJie MAOJroe BpeMs OTYETHOCTD
M fesnoBas IepeIiCKa BeJMCh Ha (paHIy3CKOM fA3bIKe, IOo-
¢dpaHIy3CKM rOBOPMJIM MHIXKEHEpBbl, MacTepa, Gpuragupbl M
kBaauduuypoBaHHsle paGoune, HaHATHIe 3a rpauuneit. Ilo-
9TOMYy 3a IpeAnpMATHEM, NPUHALJIEKABLIMM OGEeIbIMiACKUM
KanuTalucTaM, 3aKkpenmniioch HasBaHue «DpaHIy3CKHii cyno-
CTPOMTENBHBIN 3aBOA». B opuIMalbHBIX JOKYMEHTaX OH Ha-
3piBaJyicA «Hapasb», 4TO B nepeBofie € (ppaHIy3CKOro O3Ha-
yaetr «MopCkoit».

' OmMmutpues H U, Koanmues B. B. Cynocrpon-
TeJIbHBE 3aBOAH H cypocTtpoeHHe B Poccun u 3a rpasuneifi. CII6,
1909, crp. 798.

7  Cynocrpoenue Ne 4, 1971 r.
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IlepBBlit KPYIIHBI 3aKa3 or Mopckoro BefloMcTBa Bepdb
noaxyuymusa B Havane 1901 r. HuxkoJsiaeBLbI NIPUCTYIIMIIN K CO-
30aHMIO TNApOBBIX MAIlMH, KOTJIOB M OalleHHBIX YCTAHOBOK
AnAa ackaapeHHoro OpoHeHoclia «KHa3b IToreMkuH Taepudue-
cKkui». Ina 6poneHocuer «Cs. EBcradpmit» m «MoaH 3marto-
ycr» OBLIM TOCTPOEHBI MEXaHM3Mbl MHIMKATOPHOM MOILIHO-

¢ Y
Q.
~ »
‘ . ' . L . .'I..__ \,,‘,
’ A as "' s &
- ::‘:.. 0.0.“.‘
‘ - * scssonet _ \\:.,
* ‘Z-& Y \\\ \.
o*ﬁ. \ :\ -
- ¥ '\ "*{-:‘:s.
) Y

LB

i : . .

KoreabHas Macrepckas.

ctbio o 10600 1. c., AnA Kpercepa «Karyn» (nlepeumeHo-
BaHHoro 3arem B «Ilamare MepKypua»)— 19500 . c
B 1902—1903 rr. ¢ 3aBOZICKOro Ccrameis COIIJIM ABAa MMUHOHOC-
a — «3aBeTHBI» M «3aBUMAHBIM». Kpome artoro, 31ech
CTPOMIINCH NApoBBbI€ KOTJBbI MOPCKOro THIIA AJIA MMHOHOCLIEB
YepHoMopckoro ¢iora M THX0OKeaHCKOM 3CKazApbl, BOJOHa-
aueHBle OOTbl mya JanbHero BoOCTOKA, pedyHble IIapOXoAbl,
3eMJiIeyepraTebHUIbI, BbIMOJHANMUCH 3aKa3bl A APYIUX OT-
pacieit IIpoMbIUIJIEHHOCTH.

Opnako 3a LudppamMu pocra NPOAYKLIMM 3aBOoAa CKpbI-
Bajach HemajHasa BJKCIIyaTauua paboumx. 12-4yacoBoit pa-
Gounit neHb, obA3aTesbHBIE CBepXypodHble paboThbl, HMUILEH-
CKafa 3apIuaTta, M30OLIpeHHas cucrema IuTpadoB, INOCTOAH-
Hble YHMIKEHMA, 4acTble yBe4YbA M3-3a OTCYTCTBUA 3JIeMEH-
TapHOM TEXHMKM 6e30IacHOCTM — BCE€ HTO He MOrJio He
NoAHMMATh CyAocTpouTeyeli Ha OopbOy 3a CBOM npara. Yike
B 1897 r. Ha 3aBojie «Hagayib» ABaX[bI BCIBIXUBAJIM BOJIHE-
Husa cpepy pabounx noka. BypHOo nmpoxozmia, Hanpumep, ne-
Kabpbckas 3abacroBka. TpebGoBaHMA O BOCCTAHOBJIEHUM
360 paboumux, yBOJEHHBIX HE3aKOHHO, ObIIM M3JIOXKEHBI B JIM-
croBke «K pabounm DpaHIy3cKoro 3aBofia», M3AAHHOM
«CoI030M HMKOJAEBCKMX pabouux» — MepBOil Cconmal-AeMo-
KpaTudyeckoy opraHusanmeir HuxosaeBa.

B Havane XX B. pabGouee ABHMIKEeHMe CTAJIO NpMobGperaTh
OpPraHM30BaHHBIN PEBOJIOUMOHHBIIA XapaKTep, HavdaJca Iie-
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bykcupHubit napoxon aas JHectpa.
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AcKkappeHHbid MHHOHOCEL, «3aBHAHBIH»,
PeXoOR OT , 3KOHOMMYECKOV GopbObl K  HNOJMTHYECKOM.
B 1902—1903 rr. Ha 3aBOZE [MEMICTBOBAJIO HECKOJbKO

MapKCUCTCKMX KPY»KKOB. OpraHMsaTopoM M PYKOBOAUTEJIEM
OnHOro M3 HMX ObL1 KoTeNbHBIM pasMmerumk I'. M. IIIkanmuH,
YK€ MMEBILUMII OIIBIT PEeBOJIOLIMOHHOM GopbObl. Hauas Tpy-
ooy nytb B HuxoJiaeBe, oH 3arem paGoras Ha IlyTmios-
ckoMm 3aBosie B IlerepOypre, ydacTBoBan B HNOIUTUYECKUX
IeMOHCTpauMax nyTuJioBleB 4 mapra U 1 masa 1901 r. ITocne
nepBOMaMcKkoy pemoHcrpaumyu IllkanyHy rpo3ma apecT, ITo-
3TOMY emy npuuuioch yexatr U3 Ilerepbypra M BepHYTBLCA
B Hukxonaes. OnHako u 3xech I'eopruit MuxaiioBU4Y BCKOpPE
OKa3ajJICA B HEMMJIOCTM Y IIAPCKOM oXpaHKM. Yepea HEKOTO-
poe BpeMsi OH OBl apecToBaH, HO IOCJI€ BHLIXOJia M3 TIOPb-
MB!I CHOBa BO3BpPAaTMJICA Ha 3aBOJ M INPMHAJN aKTMBHOE yda-
CTHE€ B IIOATrOTOBKE IepBoMarickoi sabacroBkm 1903 r. Bme-
CT€ C OPraHM3aTOpPOM JPYTOro MAapKCHUCTCKOIO KpPYJKKa, Io-
TOMCTBEHHBIM HMKOJIAeBCKMM paboumm JiBaHOM AHApeeBM-
yeM YMUIpPHMHBIM.

Bonpliloe 3HadeHME A PEBOJIOLMOHHOTO BOCHMTaHMS
pabouero kiacca HukonaeBa umesa CradKa, COCTOSABILASACA
22—28 mas 1903 r. Ha npexnpuATUax «HaBaib» M YepHo-
MOPCKOM MEXaHMYEeCKOM M KOTEJBHOM 3aBOJi€, PacCIIOJIOKeH-
HbIX psajaoMm. JleHuHckaa «VIckpa», nmoapoGHO ocBeraBlIas
xopn 3abacToOBKM, oTMeualya: «OIMCcaHHas CTadkKa — nepsas
KpyIlHasi CO3HaTeJbHaA cradyka B HMkojaeBe», KoTOopas
«...HECOMHEHHO Oyner uMeThb TrpoMaZiHOoe BOCIIMTATEIBHOE
3Ha4YeHMe A HMKOJIAeBCKMX pabouux. 3a 5TM HECKOJbKO
CTa4Ye4YHBIX JIHEN IONUTUHUECKOE M KJACCOBOE CaMOCO3HaHMe
pabounx nopHANOCHL OoJibllle, YEM 3TO MROCTHMraeTcs 3a Iox
aruraiymeii».! B razere ykKasblBaJIOCh Jlajiee, YTO HMKOJAEB-
bl OPOABUIM PEAKYIO CTOMKOCTB, BBIIEPXKKY M E€AMHONY-
1IMe, 3aCTaBMB CUMTATBLCA CO CBOEI CHMJIION IIpennpuHMMAaTe-
Jel M rOpoACKOe HavaJIbCTBO.

B mnepuoxg paborel II cwespma PCHOPII Ha wore Poccun
Havyanach BceoOmias 3abacroBka. 21 miona 1903 r. B Hee
BKIOUMINCh paboune HuxonaeBa. IlepBriMu 3abacTroBanu
KOTeJbIMKN 3aBona «HaBanb», 3aTeM K HMM IIPMCOERMHU-
aucp pabouye oOcCTaNbHBIX LIEXOB M COCENHEro MexaHude-
ckoro 3aBosia. KOJIOHHa CTa4Ye4YHMKOB C KpacHBIMM 3HaMme-
HaMM M IeHMEM DPEBOJIIOIIMOHHBIX IlIeCeH HalpaBuiaach K
LleHTpy ropoxa. Bacrywime tpeboBainyu yCTAaHOBJIEHMA 8-ya-
coBOoro pabouero AHA M yBeJIMYEHMA Ha ONHY TpeTh 3apa-
OoTHOM nJIaThl. AJMMHMCTPAIMA OTBETMJIa Ha 3abacToOBKY
JIOKAYTOM — COTHM paboumx ObLIM BHIOPOLIEHBI Ha YJIMUIY
a HamuboJiee aKTHMBHBIE IONANM B TIOPbMY.

B xone pycCCKO-ANOHCKOM BOMHBI GiioT Poccum Juiumni-
ca OoJibllieit wacT HOBBIX Kopabaei. ITostomy Mopckoe Be-
JOMCTBO TOPONIMJIO CO CAa4eii 3aJIO¥EHHBbIX Ha BepdM Tpex
MMHOHOCIIeB. B aBrycre 1905 r. «3afopHBI», «3BOHKUI» - U
«30pKMi» BCTYNIUMAM B CTpoit.2 B TOM K€ rony ObIn IOJy-
YeH 3aKa3 Ha IIOCTPOMKY deTbIpexX MMHHBIX Kpeyicepos.

B nepuon IepBOif pPyCcCKOi peBomolumu pabGoume 3aBonia
«HaBasb» 1y B aBaHrapae 6opb6bl ¢ napuamoMm. Craukm
B ¢heBpajle—MapTe, B uioHe 1905 r., Korma CyIOCTpOMUTEIN

! «Hckpa», 1903, 1 Hioas.
2 C 10 okra6psa 1907 r.— acKaJpeHHble MHHOHOCIHL

CypocTpoerue Ne 4

BBICTYIIMJIM B IIOAAEPIKKY BOCCTABILIMM MartpocaM OGpoHeHOC-
na «IloreMkuH», a 3ateM B oOkTaOpe, HosOpe M pexabpe
1905 r. HoCMAM MPEMMYILECTBEHHO IIOINTUYECKMIT XapaKTep.
OnHMM M3 Cepbe3HBIX JOCTMIKEHMII HMKOJAeBCKUX CYZAO-
crpouTeneii Obljla OpraHM3aIMsa AEIYTATCKOro cobpaHMs Ha
3aBOJZie 1 aKTMBHOE y4dacTtue B feareabHocT HuKOJIaeBCKOro
CoBera paboumx nenyTaToB.

HecMmoTpsa Ha TO, 47O NepBas DPyCCKas pEBOJIOLMA IIO-
Tepliena nopaxeHnue, B. J. JleHMH orMmeuasn 6oJblloe 3Ha-
HeHMe II0JIy4eHHOro omnblta: «bea Takoil «reHepaJibHOII perie-
T™TMOUM», Kak B 1905 rony, pesoionya B 1917 kar GypiKyas-
Hasl, peBpanbCKas, Tak M Nposerapckas, OKTsaOpbckas, GbI-
Ju 66l HEBO3MOYKHBI».!

- B Poccmyu  HACTyNMMIM JAHM  JKECTOYAMILMX pernpeccuii
Pabounx mrpacoBaly ¥ YBOJBHANM 332 MAaJIEHIIYIO IpOBMH-
HOCTb, Opocanu B TIOpPBMBI, CChLIANM Ha Karopry. B Tarux
YCIOBUAX NPUXOAUIOCh TPYAUTBCA M HUKOJAEBCKUM CYRO-
CTPOUTENAM, BBINOJHABLIMM B 3TO BpEeMA BOEHHBIE 3aKasbl
B 1907 r. 6pm criymieHbl HA BOJlY MMHHEIE Kpericepbl «Ka-
nuTad-jefiteHaHT BapaHoB», «JleffTeHaHT 3anapeHHbIt»,
«JleritenanTt ITymma» u «JleiifrenanT IllecrakoB» 2 — mocien-
Hye u3 Tex Kopabieii, KoTepble cTpoua «Hasanb» pusa Yep-
HOMOPCKOTO (JIoTa TII0 KopabiiecTpOMTENBbHOM IIporpamme,
IIPUHATOM e€Ile N0 pPYCCKO-AINOHCKOI BOMHBL C 1907 1o
1909 r. mMuHoHoOCIBI JocTpauMBanM B HukonaesBe, a 3ateMm
TroTOBUIM K cpade B CeBacrorione.

Hoprle e 3akasbl B 3TOT IIEPMOJ IIOYTHM He IOCTYIauM,
YTO KpaiHe OCIOMXKHUIO (pMHAHCOBOE TIIOJIOIKEHMEe OeJbruii-
CKOro akxunMoHepHoro obiecrsa. IIoJnoiKeHMe He YJIydillM-
JoCcb M r@noCye mnpucoenuMHenusas B 1908 r. cocemHero
MEXaHNYEeCKOro NpeanpuaATUsA, CTaBlIero YepHOMOPCKMM OT-
ReneHueMm 3aBojia. Ilostomy B 1911 r. «HaBaab» nepemen
B COOCTBEHHOCTHL HOBOIO, Ha 3TOT pa3 (paHILy3CKOro «AHO-
HMMHOrO obutecrsa HMKONaeBCKMX 3aBOJIOE M Bepdeii».
B TOM e roay 3aBoi IONYy4UMJ 3aKa3 Ha IIOCTPOMKY JMU-
HelHoro kopabnsa «Vimneparpuna Exarepuna II» 3 u nocras-
Ky MEXaHM3MOB JJA JMHENHOro Kopabna «Jimneparpuia
Mapusa», crpouBluerocs Ha «Pyccyne» (HbIHE 3aBOR
uM. 61 KomMmyHapa). ITOJIOKMTENBHO PELIMICA BOMPOC M O
nmepenade 3akKas3a Ha IIOCTPOMKY 3CKaJpeHHBbIX MMHOHOCLIEB
«BecrnokoiHblii», «[HeBHBII», «Jlep3kuit» M «IIpPOH3UTENHL-
Hblit». OfHaKoO 3aBOA, HAa KOTOPOM CO ARHA OCHOBAaHMSA eIIe
HU paldy He OOHOBIAJIOCH o0OpynOBaHME, OKA3aJICA He B CO-
CTOAHMM CIPpaBUTBCH C TakuM obwemom pabGot. ITo3TOMYy B
1912 r. ¢ noMoIIBI0 AHTIAMICKOM (pupPMBbI BUKKepc, nmpucaas-
LIeyi CBOMX WMHIYKEHEpOB, NpPEeAIIPMHMMATENM IPUCTYIUIN K
CIIEILIHOMY IlepeoGopynoBaHMIO ITPOM3BOACTEA.

12 aBrycra 1912 r. Ha 3aBosie «HaBanb» OBLN cIylieH Ha
BOJlY IIEPBBIM B MCTOPMM KopabieéTpoeHMs NOABOAHBII MMH-
HbBli 3arpaautenb «Kpa6G» BopomamereHnem okoJyio 500 T,
crpouBLIMMiCA 10 mpoekTy M. II. Hanerosa. Hawyas paGo-
TaTh HajA CO3naHMEM 3arpaguTeNia elne BO BpeMs PYCCKO-
AAMIOHCKOJt BOVHEI B Ilopr-ApTtype, Muxaun IleTpoBMY IIpo-
JIOJIZKaJl 3aTeM €ero TexHu4YecKyrw paspaborky B Hukoaaese.

ITocTporika BOEHHEBIX M TOProBBIX CYJZOB, IJIaBy4YMX JO-
KOB M 3eMJjieyepriaTeJbHMI] NMPMHOCKIIA X03fieBaM 3aBOfla KO-
JoccajbHble NpuOeIn. B 60pb0y 3a MX fede BCTYNUIM ABE
Irpynibl PyCCKMX M MHOCTpaHHBIX OaHkoB. ITo corialieHu:o,

IMopBoaubiii MuHHBIE 3arpaaurenb «Kpao».

' B. U. Jlenunn Iloau. cobp. cou., usp. 5, 7. 38, crp. 306.
2 C 10 oxtabps 1907 r. — sckajpeHHble MHHOHOCIBL
8 C 27 mionsa 1915 r. «Mimneparpuna Exkartepuna Besukas».
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npuHaToMy B Iletepbypre B amnpese 1912 r., 3HauuTesbHa#d
4yacTh akuui nepenwia B pyku C.-IlerepGyprcroro Mexay-
HapopgHoro KomMmepuyeckoro OaHKa.

Hosrle Bnagenbunsl B 1913 r. mpeobpa3oBanu gpaHIy3-
crkoe «O6mecTBo HukosmaeBCKMX 3aBONOB M Bepdeli» B pyc-
CKO€ aKLMOHepHoe OOILEeCTBO IIOJ TeM 2Ke Ha3BaHUEM.

Menamucr ¥ OoraTesy BJIafeNblibl, HO »KM3Hb paGouux
He CTaHOBUJIACh Jierye, ¥ OHM BCEe HACTOMYMBEE BBICTYIAIU
3a cBoM npaBa. Hakasn peBOJIOLIMOHHONM OOpbOBI HapacTaa
rof oT rojia. AKTMBHO Y4YaCTBOBaJ¥M B MaCCOBOM CTaye4yHOM
JIBUKeHUM U paboume 3aBojia «HaBanb». Ilos pyKOBOICTBOM
60JIBIIIEBUKOB OHM ITPOBOAMJIM B 3TOT Nepuop Haubosee nau-
TeJbHbIE ¥ MaccoBble 3abacTOBKM. OIMH M3 DPYKOBOAUTENENM
HuxonaeBckoil OoJbIIEeBUCTCKOM opraHmu3ammu HwuKonasi
Muxanstopuu IlIBepHMK, paGoTaBLIMIT Ha 3aBOJE TOKapeM B
1911—1912 r1r., OCYIIECTBJAN CBA3b MECTHOM OpraHmus3anyu
¢ IeHTpansHbEIM KoMUTETOM NapTHUM.

AHalIu3upys craykm MeTaaamucTos B 1912 r., B. V. Jle-
HMH IIUCaJl B CTaTbe, ONyOJMKOBAHHOM B KypHane «MeTtan-
JUCT» B aBrycre—ceHTAOpe 1913 r.:

«VI3 I0KHBIX CTa4YeK METaJJIUCTOB 3aMeyaTelbHa 3a-
OacToBKa 3886 uyenOBEK Ha HUKOJAEBCKUX CYJIOCTPOUTEJNb-
HBIX 3aBOJlaX, BBI3BaBIlasg IoTepio Ooyee 155000 paboumx
IHel. Paboumne TpeGoBanmu 8-yacoBoro pabouero nHA, mpuU-
6aBku nnatel Ha 50%, oTMeHB! WITpadoB M BCEX CBEpPX-
YPOYHBIX paboT, y4ypeKaeHud MHCTUTYTa cTapocT u np. Crtay-
Ka IIpojioJiaKallach BECh MIOHb MeECHll». B KOHLle MIOHA CO-
CTOSIJIOCH CorJlallleHUe MexKAy pabouyMmy M 3aBOACKOM aj-
MUHHUCTpALMeld Ha YCJOBUAX BO3BpallleHUA BceX pabouynx
Ha UX MecCTa, NPUHATUA 3aBOJOM MHCTUTYTa CTapoCT, OT-
KPBITUA CTOJIOBOM M YBeaIM4YeHUS 3apaboTHONM nnaTekl Ha
18%. «Mexay OGacryiolmumm WM IITpeiikGpexepamMu Obinm
CTOJIKHOBEHMUA. »! .

Bospuioe BIMAHME Ha Pa3BUTHE CTAYE€YHOTO ABUKEHUA
OKa3aja OCHoBaHHasg B 1912 r. B. J. JleHMHIM MaccoBada
eKemHeBHaA MapKCUCTCcKas raseta «IIpaBpma». OnepaTuBHBIE
OTYeThl O CTadKax, NoMellaBlnecs B «IIpasje», cTaly Iof-
JUHHBIMM CBOAKaMM C ¢poHTa GopnOBI Tpyaa NPOTUB Ka-
nmurana. Ha ctpaHunax «IIpaBabl» ImeyaTajlMch JEeCATKU pa-
60uMX KOpPPECIOHAEHIMI, IIOCBAILIEHHBIX 3a6aCTOBOYHOMY
IBMXKEHUIO Ha 3aBojie «HaBalb» B rofsl HOBOI'O PEBOJIIOIN-
OHHOro noxgbeMma. B mcropum pabouyero snBUIKeHMA YKpauHbI
Oospllloe 3HaYeHUE MMENM IJHUTelbHBIe 3a6acTOBKMU paboumx
3TOro 3aBojia.

B nepsoit nonoeuHe 1914 r. pabouee ABMIKEHME NOCTUIJIO
HauOoJplilero pasmaxa. ITo Bceil cTpaHe NPOUCXOAUIM TIOIU-
Tu4ecKue 3abacToBKM 1 jpemoHcTrpauuu. Ha 3aBope «Ha-
Banb» 9 sHBapa 1914 r. (B eHb J€BATON TOJOBIIMHBI «KPO-
BaBOro BOCKPECEeHUA») B CTadKe y4acTBOBaJo Oojyee 1550 ye-
JoBeK. Paboume 3aBoma «HaBanlb» aKTMBHO YdYaCTBOBAJIU
TaKe B IIepBOMaViCKOM M JEeTHMX CTayKaxX IIpoJieTapyarTa.

Jiunehnnii kopa6abr «HUmnepatpuua EkatepuHa Besaukan».

1'B. U. Jleuun.
ctp. 391—392.
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Pa3sBuTue peBOJIOLIMOHHOIO IBUXKEHUA B CTpPaHe JOCTUI-
Jo anores. Ha MoBecTKY AHA ObLI IOCTABJIEH BOIIPOC O BO-
OPYKEHHOM BOCCTaHMM U CBEPIKEHUM CaMopep’saBus. JIUIb
HayaBllaaca 19 uiona (1 aBrycra) 1914 r. mupoBas BOITHa
OTCpOuYMJIa Ha KOPOTKOE
BpeMA BTOPYIO OypxKy-
a3HO -1eMOKPAaTUYECKYIO
peBoJOIIMIO B Poccun.

B BOEeHHBIE ropgbl
«HaBaJb» BBITIOJIH AN
KpyYIHBIe 3aKas3bl Mop-
CKOro BeJJOMCTBa. 28 AH-
Bapa 1915 r. Ha 3aBope

«Pyccyn» COCTOAJNIACH
3aKJIaJika JMHEMHOTO
Kopabns, IIoJay4YMBIIEro
HasBaHue «JVimnepartop
Hukonam I». K sTomy
BpEMeH!U yaKe niyia

cbopka OameH, cTpou-
nack TypbuHa, ObLT OT-
aut ¢opurreBedb. Of-
HOBPEMEHHO OBICTpBIMN
TeMIIaMU 3aKaH4YMBa-
Jach IIOCTPOMKa Kopab-

neyt, 3aKas3’aHHBIX B
IIpeBO€HHbIE rofpl.
29 okTAOpA 1914 r.

BCTYIIUIX B CTpPOMl yYe-
ThIpe TYpPOMHHBIX 3CKaj-
pPeHHBIX MMHOHOCLIA TH-
na «Jlep3xknii», a 18 ok-
Ta6pa 1915 r.— anuest-
HbII Kopabup «VImneparpunia ExkarepnHa Benukas».

B TeueHne 1915 r. Ha OTKPHITHIX M 3aKPBITHEIX CTallelax
OBLJIO 3aJIOXKEeHO BOCEMb SCKaZIpeHHBIX MUHOHOcIeB: «Iaj-
xKubei», «3aHTe», «Kanmakpusa», «Kepubs», «Kopdy», «Du-
InoHucu», «JleBsrkac», «Ilepuro». IllecTr M3 HMX COLIIM CO
craneneyt yerom 1916 r., nBa— B 1917 r. HassaHusa sTHX
MMHOHOCILIEB, MMEBIINX CKOPOCTh 33 ¥3, YBEKOBEYMBaJN
Mmecta Tmoben VYirakoBa Hap Typenkmm daotom. He
CIyJaMHO 3Ty Cepuio Kopabyeif Has3bIBalM «YIIaKOBCKOWM».

K 1915 r. C.-Iletepbyprckmitr MexayHaponueni Kommep-
yeckuit OaHK, (pMHaHCHMpOBaBIIMII 06a KpYNHeEMIIUX cyno-
CTPOUTEJBHEIX mnpenlnpuatna B Huxonaeese — «HaBaib» u
aZlMMpaNTENCTBO, apeHAoBaHHOe «PyccynoM», o6beauHUN
yapaBJeHue MMM, CO3JaB TeM CaMbIM MOHOIIOJMIO MOPCKOM
CYZLOCTPOUTEJIbHOIM INPOMBILNIIEHHOCTH Iora Poccun. VimewHHo
K 3TOMY rofly OTHOCUTCA HA4aJl0 Crenuadu3anuy IIpou3BoJi-
cTtBa: «HaBajgb» CTpOMI MexXaHU3MBI AJA HAJABOAHBLIX M IIOA-
BOJIHBIX Kopabneit, a 3aBopy obiiecrtBa «Pyccyn» BBINOJIHAJM
KOpIVCHBbIe paboThl.

ITon BaIMAHMEM IOIUTUYECKUX cradeK B IleTporpaze M
MocKBe HayallMCh MAaccoBEIe 3a6aCcTOBKM Ha YKpamHe. On-
HUM 13 HauboJiee KPYIHBIX M MNPONOJIKUTENBHBIX OBIJIO BbI-
cTynieHne pabouux 3aBopa «HaBanb». Jlake oTmpaBKa He-
CKOJBKMX TBICAY YeJIOBeK Ha (ppoHT M npue3n B Hukosaes
MOpPCKoOro MuHuCTpa I'puropoBuya He CMOIJIM CIOMUTBL pe-
BOJIIOIIMOHHOIO aAyxXa cynocrpoureneit. TOpAY0 OTKIUKHY-
JuUCh Ha BBICTYILIEHME «HaBaJieBlieB» paboume pAna ImIpo-
MBIIINEHHBIX NPeanpuaTuii XapbKOBa M HEKOTOPBIX IIAXT
Honbacca, rae aumort 1916 r. mpouiid BOJHA CTayek.

CosHaTeNbHOCTh, CTOMKOCTL M IIpeNaHHOCTh MHTepecaM
IpoJieTapuaTa NIpoAeMOHCTPupoBaiu paboume 3aBoja «Ha-
Ballb» BO BpeMsA Beankoir OKTAGPBCKOII PEBOJIONMM M rpa-
KJIAHCKOM BOWHEI, C OpY>XMEeM B PYKaX cpa)Kasch 3a yYTBep-
xkneHne CoOBETCKOM BJAacTM Ha YKpauHe. B yCIOBUSX pas-
pyxu, 6e3pabotnnel, 60pb6El ¢ GaHAMTHUIMOM paboTa o BOC-
CTAHOBJIEHMIO Kopabneit YepHoMopckoro pnora Tpebosaia
OT CyJhocTpouTeJert OOJBILOIT CaMOOTBEP?KEHHOCTH, IIOMJIMH-
Horo repousMma. K nATOil romoBmiMHe OKTAGPA nydiime pa-
Goune 3zaBosa MamkuH u <DeNoTOB YNOCTOMIMCH OpAEHa
Tpynoeoro KpacHoro 3Hamenu YCCP. A B jnexkabpe 1922 r.
VII BceykpauHCKUi1 cre3ll CoBeTOB OTMeTHJ, yTo «Kpac-
HBI1 (bNOT BO3poKAaEeTCA OiaroflapAd repouvecKUM YCUIMAM
Y PeBOJIOIMOHHOJM CoO3HaTeJbHOCTHM paboumx 3aBoja «Ha-
Baybs. ! II0 mpemsioKeHMI0 CHE3la KOJJIEKTUB 3aBoja ObLI
Harpa)xkjieH KpacHeIM S3HameHeM BceykpamHckoro IleHTpalb-
Horo VicnomuurenvHoro Komwurtera.

INepBoili KpacHbIiH HOHpeKTOp 3a-
Boga C. A. Crenanos.

! Tasera «Bectn» BYLIBIN (XaprkoB), 1922, 15 nekaGps,
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IlokoBKM pOTOPHBIX KoJel JAJdsi NepPBbIX COBETCKHX 9JEeKTPo-
CTaHIHH.

B 3ToT mnepuop Ha 3aBOAE AOCTpauBAJICA Kpericep (0H
BeTynmMa B cTtpou B 1927 r.) «YepBoHa VYkKpaiHa», B KaHYH
LIeCTOM rofoBUWHBEI OKTAOPA CYAOCTPOUTENUN TOPIKECTBEHHO
nepenanu YepHOMOpPCKOMY JIOTY TOJBKO YTO BOCCTAHOB-
JeHHbII MMM 3CMMHell «3aHTe», epeMMeHoBaHHBII B «He-
3aMOXKHUK». HeoOxomumble cpeacTBa Oblam cobGpaHBI Kpe-
cTbAHaMu-6eHAKaMM VYKpauHbl (He3aMOXKHMKaMM). 3a aK-
TMBHOE yd4YacTue B BOCCTAaHOBJIeHMM KOpabns oppeH Tpyno-
Boro KpacHoro 3HaMeHy YCCP nonyuuau paboume BeKoB,
KoHaceBuy, Kpunenko u I'pMIIeHKO.

10 mrioua 1925 r. Ha 3aBojzie cocTofANach nepepada IoTy
3CKaApeHHOro MMHOHOocna «IlerpoBckmit» (OmIBIIMIT «Kop-
dy»). Oco6o oTnMuMBIIMECA Ha IOCTPOiMKe 3CMMHIIA pabo-
yue KuceseB ¥ BeJbUYMHCKMII, a TaK¥Xe IepBbIii KpaCHbI
IupekTop 3aBoza CrenaHoB ObIIM HarpaXJeHbl OpJAEHOM
TpynoBoro KpacHoro 3HameHu YCCP.

ITocTenneHHo HaOMpasA CuUJIBI, 3aBOL C KaXJAbIM TroAOM
peunian Bce 0Oonee CyOMXHBIE IPOM3BOACTBEHHBIE 3anadu.
K xoHLy 1925 r. 3zuech BrepBble 3a roas! CoBeTCKOM BJIAaCTHU
OLLIO 3aJIOKEHO KpPYIHOTOHHaXXHOEe He(dTEHAJIMBHOE CYIHO
(Bopomnsmelieaue 15000 T, rpysonoxbpemMHOocTs 10000 T),
IpenHa3HadaBLleecs MNJIA IepeBo3KM OeH3MHA M MasyTa.
29 mapra 1926 r. 3a ycnexm, AOCTUTHYTBIE KOJJIEKTHMBOM B
IepMoi BOCCTAHOBJIEHMA HaApOAHOro XO3fANCTBa, 3aBOji IO

Kopabau-namssmuurxu

,KPACHbIH BbIMNEN“—NEPBEHEL,
THXOOKEAHCKOI0 <JIOTA

J. A. LIHMKEBHY .
VOK 359(09) (47+57)

Tonbko ZiBa KOpabia B Halllell CTpaHe YHNOCTOEHBI 4eCTH
Ha3bIBaTbCA MEMOpPMAJbHBIMM — KpaCHO3HaAMEHHBI! OpAeHa
OKTAOPBCKOM peBOJIOLMM Kpelicep «ABpopa» M Kopabab
KpacHosHameHHoro TuxookeaHckoro ¢giora «KpacHBINf BbBIM-
nes» (OBIBILIMII «AxMMpay 3aBOMKO»), KOTOPBINM JajibHEeBOC-
TOYHMKM HAa3bIBAIOT THMXOOKEAHCKOM «ABpoOpoli». OTOT KO-
pabap nepBbIM Ha THXOM OKeaHe IIOAHAJ Ha CBOEM MadTe
KpacHblii cpyiar peBodoimM. OH ChIrpaJl BajsKHYIO poJib B
6oppbe c OesorBapperiliaMM M MHTEPBEHTaMM, IE€PBLIM BEHI-
IIeJ1 Ha OXpaHy [aJIbHEBOCTOYHBIX MOPCKMX rpaHMI] pecrryo-
amKu COBETOB M T€M CaMbIM IIOJIOYKMJI HA4YaJiO CO3ZaHUIO CO-
BeTcKoro TuxookeaHckoro ¢Jiora.

«PoyocnoBHaa» JereHaapHoro KopabJyisa HauyMHaeTcA C
1910 r., xorma no 3akKa3y KaMyaTcKoro rybepHatopa B Ile-

Tepbypre Ha OXTMHCKOV Bepdm Oblna NOCTpoeHa MapoBadA.

Cypnocrpoenue Ne 4

npeninoxennio I'. VI. IleTpoBCKOro Obly1 HarpamXJieH OpfieHOM
Tpynosoro KpacHoro 3uameHn ¥YCCP.

C 1927 r. npeamnpmusaTHe CIEeIMalIM3MpPOBAJIOCh HA IIO-
CTPOMKE TOProBBIX CYZOB AJNA YepHOro MOpa M Ha IIpOMU3-
BOJICTBE KOTJIOB M au3zeneir. B cepeamHe mronsa 1927 r. Hu-
KOJIAeBCKMe Kopabesbl 3aJIOKMIIM BTOPOM OKEaHCKMIM TaH-
Kep — «Corwo3 ropHopabounx CCCP», a B KaHYH [ecAToil
rogoBIMMHBI OKTAOps CnycTMIM Ha BOAY TOJIOBHOE CYIHO
aToro Tuna — «93MbaHedTb». JJIA NEepBBIX COBETCKMUX TaH-
KepoB 3aBOJ] OCBamMBaJ ITPOM3BOJCTBO MOIIHBIX CYNOBBIX -
3eJieil cucTeMbl 3YJIBIED.

K 1928 r. Oblaim BOCCTAHOBJIEHBI BCe HauboJiee IeHHEBIe
B 0OoeBOM OTHOIIEHMM Kopabim, ocTaBLIMeCA OT ILIApPCKOM
Poccny, ¥ HayaJioChb CTPOMTEJNBCTBO HOBBIX. B KOHIle nekab-
pa 1929 r. co cranesa 3aBoja cCoUley TPeTHII OKeaHCKUIf
HedTeBO3 rpysononbeMHOCTbI0 B 10000 T — «CoI03 MeTaJ-
mctoB CCCP», CaHHBIM B 3KcIayaTammio B 1931 r.

B roppl neppoii NATUIETKM HUKOJAEBCKUE CYINOCTpOUTE-
JU yCHellHO CHPaBMJINMCh C OTBETCTBEHHBIM 3aKa30M JJA
JHenpoBCKO ruapoasieKTpocTanuy. IlocraBiAan 3aBop 060-
PYZOBaHME M JPYI'MM HOBOCTPOMKaM CTPaHbI — «3allopoK-
cranm», «A30BCTanm», «ABTOCTPOIO», Ky3HELIKOMY KoMOM-
Haty M Marautke. JIOCTUrHyThIe KOJJIEKTMBOM 3aBOJia ycC-
nexm B 06GJACTM TEXHMYECKOro Iporpecca, HIMPOKOe BHeApe-
HYEe IepeJioBEIX TEeXHOJIOTMYEeCKMX METOJI0B M IIOBBILIEHME
IPOM3BOAUTEILHOCTY TPYHAA IO3BOJMIM €MY JOCPOYHO BBI-
IONHUTL CBOE IlepBoe IATHUIIeTHee 3ajlaume. PyKoBOAMA
npeanpuaTeM B 1933 r. repoit rpaKJaHCKOM BOIMHBI
9. ©. Kyxeno (B roapl NepBoOif NMATHUIETKY OAMH U3 PYKO-
BOIUTEJNIEII COBETCKOM CYIOCTPOMUTEJNBHONM IPOMBIIILICHHOCTH).
Takroke J[OCPOYHO 3aBepLIMIM CYAOCTPOMTENM BTOpPYIO Isf-
TnieTky. Kpome Toro, 3a NpefBOEHHBIE rofbl KOJJIEKTHUB
IIOJITHOCTBIO PEKOHCTPYMPOBAJI CBOE IIpeAllpMATHMe, OCHACTUB
€ro coBpeMeHHBIM obOopynoBanmeM. KopeHHBIM o0Gpa3oM u3-
MEeHMJINCh M YCJIOBMUA IKU3HM paboumx 3aBOjia: BHIpOCJA MX
3apaboTHaa IaTa, oHM IOJYYMIM HOBBLIE KBApTHUPBI, CTOJIO-
Bble, INOMUKIMHUKY, KJIY0, (aOpmuHO-3aBOACKOE YUMJIMILE.
VYiKe K KOHIY NepBOM NATHIETKM Oblila IOJHOCTBIO JMKBU-
IAMPOBaHa HErpaMOTHOCTBb CpeaM CYJOCTPOMTEJIe, OpPraHmu3o-
BaHa TexHudYecrkaa yueba jpna paboumx MacCOBBIX HpoO-
dbeccnit. .

B 1935 r., korma IO MHTEHCHMBHOe OcBoeHMe CeBepHOro
MOPCKOro myTH, 3aBoay Obla IIopyuyeHa IIOCTPOMKa JABYX
JeAOKOJIOB KJacca «Cubupnb» (BopomamelleHme 11 000 T, MoIlL-
HOCTBL 3HepreTwdeckoy ycraHosku 10000 . c¢). Tpm roxma
cnycra, 14 auBapsa 1938 r. «IlpaBra» coobupmia, ¥TO Ha 3a-
BOJIe 3aKaHYMBAETCA CTPOMTEILCTBO IIEPBOro MOILHOrO Jeno-
KoJa. IlogyeTHOe NpaBUTEJNBLCTBEHHOE 3aJlaHMe BHIIIOJHAJOCH
yCIIeHIHO,

(OkoHuaHMe B ClefymolleM HoMmepe).

AByXNayyybHas sAxTa «AJMupasl 3aBOMKOo», Ha3BaHHAA TaK B
4yecThb KOHTp-aaMumpayia B. C. 3aBoifKO, PYKOBOJAMBILIErO Te-
poudeckoyt oGopoHoi1 IleTponaBiOBCKa-Ha-KaMuaTKe B
1854 r. HecmoTpa Ha HebGoJbliive pasmepsnl (BOpoyu3MeleHue
650 T, noimua 44 M, mmpuHa 8,6 M, ocagka 4 M, MHAMKATOP-
Has MOIIHOCTb IapoBoyi MamuHBl 600 J. c., CKOpPOCTB
9 y3.), axTa obiamana XOpPOHIMMM MOPEXOAHBIMY KadecTBa-
Mu. Ilocne ycHelIHbIX XOMAOBBIX MCHBITaHMIf oHa B 1911 r.
coBepimia repexof Ha JanbHMit BOCTOK, roe okoJsio 10 Jer
BBITNIOJIHAJIA POJNb pa3be3xHoro napoxona.

PeBoniolMoHHBII M 60eBOiI NyTh KopabanAa Ha4dalica B
IepyMoyi TpaXJaHCKo) BOMHBEL SfNOHCKME MHTEPBEHTBI, MC-
IONb3ys S3KOHOMMYECKME TPYAHOCTM MOJIOJION pecrybamnKy,
CTPEMMJINCH C IIOMOIIBIO PYCCKOM OypiKyasmm Co3JlaTh KaM-
YaTCKOE NpPaBUTEJNLCTBO C TeM, YTOOB! OTTOPrHyThr OoT CoBer-
crkoyi Poccmm KamuyaTckmit mosyocTpoB. OHaKo 3aMBICIaM
Bpara He CY¥JeHO OBIJIo OCYILeCTBUTBCH.

50 ner Hasax, 24 anpensa 1921 r. sxta «Axammupan 3a-
BOVKO» BBIIIIAa M3 BiagMBOCTOKa Ha BBINOJHEHME ocoboro
3alaHMA NpaBUTEIbCTBA J[AMbHEBOCTOYHOI pecnyOamym !,
OduianbHO CYynHO HamnpaBiasjoch Ha KamuyaTKy M KomaH-
JIOpCKMEe OCTpoBa JIJiff JIOCTAaBKM IIPOAOBOJBLCTBUA M cbGopa

1 NanbueBocToyHaa pecnybauka (IBP) — GydepHoe rocy-
NapCTBO, CO3MlaHHOE COBETCKHM TNpaBHTENLCTBOM B ¢eBpade
1920 r. no npepnoxennio B. K. Jlennna B AunIoMaTHYECKHX Lie-
nAX.



BpeMs, JOJIU, COLDLITHA

OYIIHWHBEI Ha OTAANEHHBIX ¢haKkTOpUAX nobepexba BepuH-
roBa 1 OXOTCKOro Mopeif; OAHAKO IJIaBHaf IeJib IOXOna 3a-
KJIo4Yajacb B TOM, YTOOBI OKasaTh NOMOIIb KaMuyaTckoMy
HapOAHO-PEBOJIONMOHHOMY KOMMWTETY, HaXoAfAlleMycs B
NoANoNbe, CHaOAMTL IapTU3aH OPYYKMEM, TalHO IOrpy’KeH-
HbIM Ha Kopabib.

Ilo ykazanmio IIK PKII(6) Ha Gopry «AjaMmpana 3a-
BOMKO» HaXOIMJICHA WIeH IpaBUTENLCTBA J[albHEBOCTOYHONM
pecnybnmkn A. C. KyM, CTapblil PeBOJNIOLIMOHED, YieH Hap-
™y ¢ 1907 r., HazeneHHbII Ype3BBIYAMHLIMM ITOJHOMOYMS-
Mu. OCHOBHOEe ero 3afiaHMe COCTOAJIO B TOM, YTOGBI He HO-
NYCTUTB COrJallleHUs KaM4aTCKMX OeJlorBapieiIieB ¢ AIoH-
CKMMM MHTEpBEeHTaMy o6 oxkynanmy KoMaHAOPCKMX OCTpO-
BoB 1 KamyaTkmu.

4 mas 1921 r. «<Apmupan 3aBoiiko» Bowley B IleTpomas-
JIOBCKMI1 IIOPT M BCTaJl Ha AKOPb B ABadYMHCKOJ rybe B ok-
Py3KeHUM BOEHHBIX Kopableil MHTepBEHTOB, Cpeiy KOTOPbIX
Haxopauica u GpoHeHocer; «VBamu» — OpiBlIMiT «Open», 3a-
XBaYeHHBNI ANOHIaMM B LlycMMCKOM cpasxeHmt.

Anexcansip CeMeHOBMY SIKYM C IIOMOIIBIO MECTHBIX
KOMMYHHMCTOB Onectsime crpaemicsa ¢ sapmanuem ITK map-
TUM, HECMOTPA Ha BCE IIONBITKM KOHTPPEBOJIIOIMOHEPOB COP-
BaTb €r0 Ype3BBEIYAMHYI0 MMCCHMIO. B JIOKYMEHTe TOro Bpe-
MEeHM rOBOPHUTCA: «...TOPCTKa KOMMYHMCTOB Ha CBOM CTpax
M PUCK pelimyia Bornpoc o coxpaHeHuM KamuaTkm 3a Co-
BEeTCKOJM COLMaNMCTUYECKON pecnyBamroii. DToit ropcTroii
Obutn  GonbIIeBMKM-PEBKOMOBILI IIeTpPOMaBIOBCKA, KOTOpBIE
¢ npubbrrmem A. C. fSIkyMa cyMenM B KpaTdailimii Cpok
CBECTM Ha HeT BJIMSHME Ha HacCeJleHMe «aBTOHOMMCTOB»,
MeNKoOYypaKyas3HBIX BSJEMEHTOB, CIEKYJIHTOB, CTOPOHHMKOB
coryamreHns ¢ fnoHmest. . .» !

Bcrope sixTa OTIpaBUJach Ha BBINIOJHEHME BaXHOrO A
CoBeTcroro rocyzapcrTsa 3ajaHma — c60pa MyUIHUHEI € (ak-
TOpMI, pacrioJlaraBIIMXCA Ha 3anajHoOM ¥ BOCTOYHOM IIO-
6epexxbax KamuaTky, Ha KomaHfopckuX ocrpoBax BepuHr m
Mepnubiii. Korna «ApgMupan 3aBOiiKo» BO3BpaTmicsa B IleTpo-
NaBJIOBCK, SKMIIAXK OKMJAJO 3allo3faBlliee M3BECTHE O TOM,
YTO ellfje B HOYb ¢ 4 Ha 5 Masa BO BIaAMBOCTOKE ITpOM30ILEN
KOHTPPEBOJIOLMOHHEIN IepeBopoT, NMpaBuTedbcTBOo IBP ape-
CTOBaHO, M K BJIaCTM IPHULILIM SATNOHCKME CTaBJEHHUKY —
KpPyIIHble Kynnbl! O6patba MepkysoBbl. B cozpmaBIImMxcs yc-
JIOBUAX OCTaBaTbCA Ha pelifie IleTponaBioOBCKAa B OKpY’Ke-
HUM BOEHHBIX KOpabyieit MHTEpBEeHTOB OBLIO omacHO. IToaTo-
My  yHnoaHomoueHHBII ITK PKII(6) 1o KamuaTke
A. C. dxyMm BMecTe ¢ KoMaHauMpom A. M. Knroccom M Ko-
Muccapom kopabiss C. K. OpJoBCKMM pelnIy IIpOpBIBATHLCH
B HeliTpanpHblit NopT Illanxait. EciiM 2Ke IpopHIB He yAacT-
CA — BCTYIIMTh B GOJi ¢ BparoM, CpakaTbCf JIO IOCJeJHEero,
npepnounTan rubesis ITO30PHOIM crade B ILIEH.

O Tom, uTOOBI YiITHM C peilila He3aMedeHHBIM, HeYero
Obl0 M aymaTh. M Ha Kpelicep «¥BaMu» OTHpaBMIICH KO-
MaHaMp AXTbl AnexcaHznp ViBanoBuy Kiaroce, obnamaBmimiz,
Kak BBISCHMJIOCh, He3ayPAAHBIMM JIUIIJIOMATUYECKMMM CIIO-
cobHocTaAMK. EMYy ynanoch yGenuTh SIIOHCKOrO afgMMpana B
TOM, YTO 3KMITaX IOJHOCTBIO IOAAEPIKMBAET HOBoe ITpa-
BUTEJILCTBO, IIpMINlefIllee K BJIACTU BO BiraauMBOCTOKe, M Io-
3TOMY CYZAHO HanpaBifaeTca SAKOOBI BO BiaamMBocTOKCKMIT
nopt. Ilonyuns pasperienne, «AAMupas 3aBOMKO» B TOT Ke
JIeHb BBILIEN B Mope.

HexoTopoe Bpemsa kopabib zepkan Kypc Ha Baaau-
BOCTOK, a 3aTeM, BBIMJA U3 30HBI HabmoneHms GeperoBbIX
nocToB, M3MeHMJ HamnpaBiaeHue. OG6Coitga IleTpomnaBioBCK
Mopucree, oH 3amien B KoJblrep, rae MOpPAKM Iepenany
napTusaHaM opykue. JlanbHeiiee raBaHue IPOXOINUIIO B
TAXKENBIX IITOPMOBBIX YCJIOBHMAX. K TOMy 3Ke He XBaTaJo
TOIIJIMBA: 4YTOOBI NpeozoJieTh IIOCIEeNHME COTHM MMAb, IIpH-
IIJIOCh C¥Kedb B TOIKaX KOTJOB ALMKM WU3-TIOJ] BMHTOBOK,
nanybHbII HaCTMJ M JaxKe aBepM KaloT. Korfa 21 uMoHsA
cynHo pobpayocs HakoHell no Illanxas, ero TpyaHo O6BLIO
Y3HaTb.

3afiBMB MECTHBIM BJACTAM O CBO€ii NPHMHALJIEKHOCTU
K BOEHHO-MOPCKOMY JioTy J[aJbHEBOCTOYHOM pecnyGiamKy,
MOPSAKM YCTAHOBUJIM CBfI3b C COBETCKMMM MMCCUAMU B Ku-
Tae. Bcio cofpaHHYI0 NMYLIHMHY OHM cxainu Bcepoccmiickomy
KoonepatTMBHOMY o6mectBy «IleHTpoCco03». Muaimon py6-
Jieyt 30J0TOM HNOJIyduJa CTpaHa OT ee npopaxku! Oto ObLIN
OrpOMHEBI@ TI0O TeM BpPEMEHaM MAeHbIU.

! MemopnanbHbii Kopabsb «Kpacueifi BbiMnes» (uctopHuye-
ckas cnpaeka). Mspanne [lonutynpasnenns KpacHosnameHHOro
Tuxookeanckoro ¢unora, Baagusocrok, 1969, crp. 10.
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«Apmupan 3asoitko» B Lllanxae.

ITout nBa rozxa Haxoauica «Apamupaln 3aBOMKO» B
IITanxaiickoMm IopTty. VI BCe 3TO BpeMA COBETCKOMY 3KM-
NaXXy NIpUXOAMJIOCh BBIAEP!KMBATh APOCTHBIE Hanajakyu Ge-
JorBapfieMneB, KOTOpbIMM OBI1 HaBopgHeH Illanxait. Ilpen-
NPUHMMAJNINUCL [aKe IIONBITKM BOOPYYKEHHOro 3axXBaTa Cy[-
Ha. VIMeHHO B 3TH TsaAKenble NHUM MOPSAKM CO3Jlajii Ha CBOEM
Kopabne mapTMiHYIO f4YelKYy, KOTOpPYI0 BO3IJIaBMJ OoJibIlie-
BUK II. &®. I'simHKOB.

26 oxkTaAbOpsa 1922 r. no IIlaHxaa pgonuia, HaKOHel, PajoOCT-
Haa BeCcTb: BaaguBoCTOK M Bce IIpmMmopbe cTajliM COBETCKM-
mu. HanlpaBuB B azpec raaBHOKoMmaHxaymouiero HapoaHo-pe-
BOJIOIIMOHHOM apmueyt V. II. YoopeBMua IIO37paBUTENBHYIO
TeJerpaMMy, MOPAKM «AJMupajia 3aBOMKO» C YJIBOEHHOM
SHepryueyl B3AJMCh 3a PEMOHT CYAHA, 3a €ro IOATOTOBKY
K BO3BpAlllEHMIO Ha POAMHY.

V1 BOT uepe3 TpM Mecsna Ha Kopabie GBI TOpP?KEeCTBEH-
HO TIOHAT COBETCKMIA BOEHHO-MOPCKOM (pjar, AOCTaBJIEHHBIN
K 9TOMY BpeMeHM Ha CyZAHO. B JIOKYMeHTe, HEJaBHO HalijieH-
HOM B apxXmBe KaHIMAAaTOM HCcTOpMueCckmMx HayK H. TIay-
II[eHKO, TaK pacckaspIBaeTcia 06 3ToM cobbiTm: «B 8 yacoB
yrpa 24 suHBapsa 1923 roza Ha AXTe «AaMuUpad 3aBOMKO»,
crosameit B pnanekom Illanxae, nmon rneHue «VIHTepHanMoOHaJJa»
M rpoMKOe «ypa» COpBaH aHJpeeBCKMI nar... M NOAHAT
BoeHHBIN haar PCPCP. MBI cYaCcTINBbI B 3TOT TOPYKECTBEH-
HBbIII INA Hac JieHb 3afABUTBL: C HeTepIieHMeM KJeM BO3Bpa-
IeHuAa B Poccnio, rae NPMIIOKMM BCE€ CBOM CHMJIBI M 3HaHUSA
Ha noaw3y Hauey Popgube... ITpocMM nepenaTes JAOpPOTOMY
Brnagumupy Vineudy Hall cepaedyHbII IIPMBET, II0YKeJNaHus
370POBbA, CMJI M 3HEprMy B paboTe Ha NONB3Y TPYAALIMXCH
Bcero Mmupar»!. B TOT ZeHp AXTY IOCETUN 4Ype3BbIYaliHBI
IOJTHOMOYHBIA npesncraBuTesib PCOCP B Kurae, o6'bABUB-
IINIT BCEMY 3KMIIaxKy oT MMeHM CoOBeTCKOro INpaBUTEJLCTBA
6raroflapHoOCTh 3a MpPEfaHHOCTh JMeJly PpeBoJIIonuy, o6pasio-
Boe IIOBEJieHMe M COoXpaHeHue CyfiHa. A KoMaHAuUpy Kopabns
A. 1. Kmoccy OH BpPYYMN II€HHBI IIONapOK — cepeOpsaHbIf
noprcurap ¢ repéom COBeTCKOM pecIlyOnmMKM.

Panumm ytpom 11 mapta 1923 r. Ha Kopabie paspajyach
JOJIrosKAaHHafa KoMaHza: «Ilo MecraM CTOATb, C AKOPA CHU-
MaThCA!» A yepe3 NEBATh CYTOK «AaMHUpay 3aBOMKO» Opo-
cun AKopb B OyxTe 3oJgoroii Por. BmecTe ¢ HMM IIpMILIU
Bo BiaznMBOoCTOK napoxonbl «OpMBaHb» M «AcTpaXaHb». Ha
caenywoIuuil IeHb KOopabib IIoCeTHUIIM IIPEJCTaBUTENM KOMaH-
noBaHma Mopckux cun Ha JlaabHeM BocToKe, a BeyepoM CoO-
CTOSIJICA TOPOACKOM MHUTHMHr. KOJJNEeKTHMB pellakIMM M TUIIO-
rpachum BIAAMBOCTOKCKONM raserbl «KpacHoe 3HaMs», B3fB-
mmit miechbeTBO Haf KopabyieMm, BpYy4YMI 3KMIAXKy Iredcroe
sHamsa. TpyAaainuecsa BaaanBoCcTOKa M BOEHHbIE MOPAKM Ha-
npasmay B MOCKBY TejerpaMMy CJENYIOLLEro COepKaHUA:
«B. W. Jleanny. KomaHpa HNpuOBIBIIEro M3-3a rpaHUNBI B
POAHYIO npoJieTapCcKyio OTuM3Hy Kopabafa «3aBOMKO», IIOJIM-
rpachmucTbl M pefaKkinAa rasetbl «KpacHoe 3HaMfA» — €ro Ie-
¢dre1, T'yOKOM napTuM M MOPCKOe KOMaHAOBaHME HINIOT Bawm
MJIaMeHHBII NIPUBET ¥ CYaCTIMBBLI 3aBEPUTBb, YTO BO3POMKJE-

1 Tasera nBaxabl Kpacuosuamennoro DBanrtniickoro daora
«Crpax Baatukn», 1969, 2 mas.
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Hue KpacHoro ¢yoTa Ha CTpax MMPOBOMY MMIIEpPUAIUIMY
HaXOMUTCA B BE€PHBIX, UCNBITAHHBIX pyKax».! B TOT e IeHb
Ha kopabib npubeLIO NepBOe KOMCOMOJIBCKOE IIONOJIHEHMe,
BCKOpe CMeHMBIIIee MHOIMX CTapOoCiy’KallUX.

ITocne peMoHTa M MoaepHM3anuM (GbIJIO YCTAHOBJEHO ue-
ThIpe 76-MM OpyAMsa M fABa IIyJieMeTa) CY[AHO 3aYMCIMIM B
KJIaCC CTOPOXKEBBIX Kopabneit. «KpacHBII BbIMIed» (Tak
CTajl0 HA3BIBATBCH CYZHO) OKA3aJICA €JIMHCTBEHHBLIM 00ecro-
Co6HBIM KopabGieM TUXOOKeaHCKOro (pJoTa M II0O3TOMY €My
Obula mopydeHa oxpaHa JaJbHEBOCTOYHBIX MOPCKMX pyOe-
e, B Te rozppl Ha nobepexbe OxoTcKoro Mops, Ha Caxa-
mmHe, KaMuyatke m KOMaHAOPCKMX OCTpPOBaX YKpPbIBAJMUCH
OCTaTKM MHTEPBEHTOB M OejiorBapaelickux 6aHpa. VI BecbMa
4acTO0 MOPSKaM-IIOFPaHMYHUKAM NOpUXOAMJIoch OpaThca 3a
opyue, 4yToGbl YTBepsKZaTh TaM BJacTb COBETOB.

Tak Obln0 M B cepeauHe Maa 1925 r., Korma CToOpoIXe-
BOJ KOpabib BoOIlleNl B COCTAB 3KCIEAMIMM, HaIpaBJIABIIEHCA
Ha nobepembe OXOTCKOro MOpfl, B CTAPMHHLIN PYCCKMIT MOPT
AfH Ans pasrpoMa MHOrOYMCIEHHOIT GexorsappeiicKkoit GaH-
bl mrabe-kanuTaHa I'puropbeBa. «KpaCHBIII BBIMIEN» CO-
npoBoyasl TpaHcnopt «OJer», Ha OGOPTY KOTOPOro HaXo-
INJca OTpAN KpacHoapMmenneB. Kopabam zamim B 6yXTy
HOYBI0O C IIOTYHIEHHBEIMM OrHAMM. BbINIM BBICAXKEHBI JiBe
rpymmbl JieCaHTa: KpaCHoapMeMIbl II0 OAHY CTOPOHY MbICa,
MOPSIKM — II0 JIpYIYIO, OTpe3aB OejyorBapjeinam Haubosee
BEPOATHBIII NYyTh OTCTYILIEHUs. B TAMXKEJNOI PpYKOIAIIHOM
CXBaTKe MOPAKM «KpacHOro BBIMIIEJIa» 3aBepILMJM PasrpoM
GaHANTOB, OTCTYIIABILMX M3 CEJIEHMS II0J, HATMCKOM Hallero
oTpAapna.

ITocne ASIHCKOM SKCHEAMIMU SKUNAXK «KpacHOro BbIM-
nejla» MNpMHMMAJ y4dacTMe B OcBOGOKIeHuM CaxajMHa OT
AINOHCKMX 3aXBaT4YMKOB, obecnieyuBas INeperoH c¢ CaxaJmMHa

! Tasera «Coumanncruueckast mupycrpus», 1970, 20 moaGps.

HBHJIEW A. I. KYP3OHA

B anpese 1971 r. ucnosuserca 60 Jjer co nHA pOXKAEHHS
H 35 JleT HHXKEHEePHOH M HayyHON AEATENHLHOCTH H3BECTHOTO yue-
Horo, cnenuaJjucta B o6jacTH CyAOBoro TypOOCTPOEHHS W Ten-
JIOSHEPTeTHKH JACKTOpPa TEeXHHUYeCKHX HayKk npodeccopa Aunanus
I'puropreBuya Kyp3sona. ’
Ilocne okonuanus B 1935 r. MamnHOCTpOHTENbHOro (akysb-
JleHuHrpajckoro KopabJ1ecTPOHTENbHOrO HHCTHTYTA
A. T. KypsoH 6bla1 ocTaB-
JEeH B acOHpaHType Ha
kadenpe TypOuH; B 1941 .
% OH 3aIllHTHJ KaHAHHAAT-
CKYI0 JHCCepTalHi, a B
1954 r. cran poKTOpOM
TEXHHYECKUX HayK.
HHxeHepHass H Hayy-
: Hafl IeATeJBbHOCTD
A. T. Kyp3ona oxBartml-
BaeT ILIHPOKHA Kpyr BOIM-
pOCOB H CBsi3aHa C HaH-
Gonee aKTyaJbHBHIMH Ha-
NpaB/IeHHAMH  pa3BHTHSA
cynoBoit snepreTuku. Iloc-
Jie OKOHYaHHfl MHCTHTYTA
OH NMPHHHMAJ HENocpencT-
BEHHOE Yy4aCTHe B IPOEK-
THPOBaHHH CYHNOBHIX Typ-
OHHHBIX YCTAaHOBOK, 3aTeM
PYKOBOAMJI NpHEMKOH Typ-
6uH, nocraBJfieMBIX 3apy-
6eKHBIMH dupmamy,

TeTa

Cynocrpoerune N: 4

Ha AMYp YrHaHHBIX WMHTEepBEHTaMM Kopabieli AMYPCKOIf
dnoTMaMM, TOMOraJ ruaporpadUYEeCKMM NapTHMAM, Y4acT-
BoBaJl B COCTaBJIeHMM INepBbIX Ha JlanbHeM BocToke Mop-
CKMX JIOLIMI.

Anpenb 1932 1. cuMTaeTcA paToit cosmaHuMs MopCKMX
cun JansHero BocToka. VI nepBBIM B MX COCTaB Obly 3aumc-
neH «KpacHBIMI BeIMIEN». 3a JOJrMe roawul CayxObI Ha ero
GopTy npomuIM OTIMYHYIO LIKOJY MHOTME BOEHHBIE MOPAKMN.
Cperm HMX HeMaJlo M3BECTHBIX KOMaHIMPOB M BOEHAYAJb-
HUKOB — I'laBHOKOMaHAylonmit BoeHHo-MopckuMm <PaoTom
CCCP Anmvupaxn daora Coerckoro Coiosa C. I. TopLIKOB,
HblHe KoMaHaylonmit KpacHO3HaMeHHBIM TUXO0OKeaHCKUM
daorom aammpan H. V. CMupHOB M ppyrue.

B roxbl Benukoy OTedyeCTBeHHO1 BOMHBI JMYHBI CO-
CTaB KOpaliiA YCHELIHO BBINIOJHAJ 3aJlaHMA KOMAHIOBaHMSA
0 pa3BefKe M YHMYTOMKEHMIO MMHHBIX 3arpasMieHmii Ipo-
TUBHMKA, 3a 4YTo 23 4ijieHa 3KMNaa ObLIM HarpaXneHbl Op-
neHamu m Mepanamu Coserckoro Corsa. VI B mocnenyro-
mue rozbl Kopabiib-BeTepaH BHINOJHAJ OTBETCTBEHHBIE IIO-
pYydeHus.

IToutn 50 ner Gopo3mun «KpacHBIM BhIMIEea» BoAbl Tu-
xXoro okeaHa. VI Bor 20 urona 1958 r. pemenuemM BoeHHOro
Coserta KpacHoznameHHoro TwmxookeaHCKoro ¢ioTa 3a 3a-
CIyrM mnepey OTYM3HOM OH OBLI OOBABIEH MeMOpPHMaJbHBIM
KopabJsieM M NocCTaBJieH Ha Be4YHBbIM AKOpb Y ONHOro M3 Ipu-
gaJioB BaanuBocToka B OyxTe 3oJgioToit Por. Kopabab-na-
MSATHUEK, KOopabnb-My3eil, NOKMHYB OOEBOJ CTpoOJi, HaBcerfa
ocTajicd B NepBBIX pAAax OOPILIOB MAEOJOrMYecKoro (¢ppoH-
Ta, CTAaB aKTMBHBIM NPOINAaraHAMCTOM PEeBOJIIOLIMOHHBIX M 6O-
eBbIX Tpaauimit CoBerckoro ¢daora. Ha ero Gopry npuHK-
MaloT IPHUCATY Ha BepHOCTb PoayHe MoJiofble MaTpOCHI,
371eChb BpYYalOT IOHOIIAM M JIeBYILIKAM KOMCOMoOJBCKMe Ou-
JeTwl, CIOfa, B KOpabenbHEBIN My3€l, NPpUXONAT MHOroymuc-
JIeHHbIe B3KCKYPCAHTBI, 4YToObl MNMO3HAKOMMTBCHA C WCTOpHUEN
JAJIbHEBOCTOYHOM «ABpPOPBI».

a Bo BpeMs Beankofi OTteyecTBeHHORi BOMHLI MHOTO BHHMaHMS
ynensn BonpocaMm peMoHTa O6oeBoix Kopabaed. [locieBoeHHbIfA
nepHoj, JIeATEJbHOCTH YYeHOro oTMeueH 3aBeplieHHeM (yHIaMeH-
TaJbHHX HCCJIEeOBAHHA B O6GJIaCTH TEOPHMH CYJAOBBIX NapoTypOHH-
HbBIX H ras’oTypOHHHBIX YCTAHOBOK H KOHCTPYKUHH CYHOBHIX TYp-
6ud. B nocaennue roxbl mop pyxosonctBoM A. I'. Kypsona Geun
NpoBeleH KOMIUIEKC TeIIOSHEPIeTHYECKHX M TeNJo(U3HYECKHX
HCCIEIOBAaHUA a3pOJMHAMHKH TYPOHHHBIX cTyneHefi, npobJeMul
OXJaXKJEHHSI Tra3oBbIX TYPOHH, @pollecca CroOpaHHsl THAKEJNOro
TOMJIHBA H T. I.

IO6unspom ony6snkoBaHo OGoJsee 100 Hayunbix pabGoT 06-
muM o6bemMoM cBhiie 500 aBTOPCKHX JINCTOB, B TOM YHCJIE CEMb
co6ctBenHuix MoHorpadufi. Hayunaa pabora A. I'. Kypsona me-
pa3pbiBHO CBfi3aHa C €ro NeAarorH4ecKoll neATesbHOCThIO, KOTO-
pylo oH Bemer Ha Kadenpe TypOuH H TYPOHHHBLIX YCTaHOBOK
JleHnHTpaACKOro KopaGJieCTpOHTEIbHOTO HHCTHTYTa YXe GoJee
30 smer. Hapsiny ¢ 3THM yueHBIfi yZAejasieT MHOrO BHMMaHufL 0O-
mecTBeHHON pafoTe: OH PYKOBOAMT ceKuHel TypOuH H TypOHH-
Hbix ycraHoBoK llentpanwHoro mpasnenns HTO cyanpoma, sB-
nserca unenoM Komuccnm no rasowiMm Typ6uHam AH CCCP,
psila y4yeHbIX COBETOB, PelaKLHOHHOrO cOBeTa H3xarejbcTBa «Cy-
NOCTpOeHHe», ydyacTByeT B pabore noctosHHoH Kommuccun no
HayyHslM npoGaeMam paseutHsa TpaHcnopra AH CCCP.

CynoctpoutenbHasi oOOIIECTBEHHOCTh, MHOFOYHCJIEHHLIE Yyuye-
HHKH M JOpY3bfl cepieyHo mNosfpaBisiioT Axanvma I'puropbeBnya
Kypsona co cnaBHbIM lOOHJieeM, XKeJNalOT €My 3IOPOBbA H Jalib-
HEeHIIHX YycneXoB B HAYYHOH H NENarorHyeckofi JefiTeJIbHOCTH.
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KHUIA OYEPKOB N0 HUCTOPHH
OTEYECTBEHHOI0 CYAOCTPOEHHA

YIOK 629.12

Agtopa xkuuru «Kopabau u sepdu»! Msana Vowo-
Bida SIKOBJIeBa 3HAIOT MHOTME IO CTATBAM, MyGJu-
KYIOLIMMCSA Ha CTPaHMLaX KypHasua «CyzmocTpoeHue».
Hx Ttema — MucTOpKUA PasBUTUA OTEHYECTBEHHOIO CyZO-
cTpoeHus1 — BeIOpana SIKOBJIEBHIM HE CJIy4aifHO: OH
IUIIeT Ha OCHOBaHMM He TOJILKO apXMBHBIX MaTepua-
JIOB, HO ¥ JIMYHBIX BIIeYaTJIeHM, rJIyOOKOro 3HaHMUA
BOIIpPOC2, TaK KaK Ha IPOTAYMKEHMM MHOI'MX JIET CaM
ObLI HEITOCPECTBEHHBIM YYaCTHMKOM OIMCHEIBAeMBIX
cobbiTiit. Ero cBasp ¢ ¢pnoToM, cCyAOoCTpOeHneM Hada-
Jachk emle Ao pesosiouuu. VimenHo Ha daore fIkos-
JeB B amnpesie 1917 r. BeTyrmun B napTtuio OOJbIllIeBU-
KOB, NpOMAA IIyTR OT IOAHEBOJILHOIO Marpoca Mo
OJHOTO M3 PYKOBOZAMTEJIEN CYAOCTPOUTEJILHOM IIPO-
MBIIIJIEHHOCTH.

Kuura «Kopabnu u Bepdu» — pedynapTaT MHOIO-
JIETHETO KpPONOTAMBOro Tpygna. Hammcana ona B Buje
MCTOPMYECKMX OYEePKOB Pa3HEIX IO o6beMy M Xapak-
TEPY M3JOXKeHusi. B Hell cucreMaTu3upoBaHbLI COOBI-
™A M (PaKTBhl AeCATHMBEKOBOrO Ilepuoza: cO BpeMeH
HpeBueit Pycu 1 po Hanmx aHeit. Bce cragum pas-
BUTUA KOPabisag IPOCIeKMUBAIOTCS ITOCTIeOBATEJILHO,
B CTPOr0 XPOHOJIOTMYECKOM IIOpAAKE — OT Jagpyu M
YeJIHA [0 CYZOB Ha IIOABOAHBIX KPBLILAX M aTOMO-
XomoB. YUuraTenp HaliieT 37ieCh OTBEeTHI Ha MHOTIHe
BOIIPOCHI, Kacarolyecs PasjNyHBIX CTOPOH OTEYeCT-
BEHHOro cypoctpoenmns. Kpome TOro, mecbMa IIOI-
pobHO paccKasbIBaeTCA O PYCCKMX M COBETCKMX Ma-
cTepax-yMeJiblaX M YYeHBIX, ITOKa3aHbl IOJIUTHUYe-
CKHMe, Hay4dHbIe M TeXHUYEeCKME acleKThl PasBUTUA
KOpabJiecTpOMTENBHOM ITPOMBILLIEHHOCTY, €e B3aIMO-
CBA3b C MeTaJUIypruei, XuMmeil ¥ ApyruMu OTpa-
CIISIMIA.

Kuura cocroutr us yerwslpex rias: «IlapycHEI1
¢aor», «Ha cmeny mapychomy ¢aory», «Ha rpann
aByx smnox», «Cynocrtpoerne B CCCP». JIHTepecHH!
IIpUBeIEHHbIe aBTOPOM (aKTBEI M3 MCTOPMM CYHAO-
crpoernsi JIpeBHeit PycH, ymayHBIMM IIOJNYUMJIINUCH
CTpaHMIBI O MEeTPOBCKOM Ilepuofie pas3BuUTHsa (GJioTa,
O 3apojeHUn KopabesbHOM HayKM, O IIepBBIX KHU-
rax I0 TeOpuMM M MNpPaKTHUKe cyzocTpoenusa. Opuru-
HaJILHBI OYepKM BTOPOM IJIaBBI, OCOGEHHO pPacCKas3bI-
BaloIe 0 TOprosoM GJoTe, TaK KaKk oHu 6asmpyrorcs
Ha MaJION3BECTHRLIX apXMBHEIX MaTepuajax, HailJieH-
HBEIX aBTOPOM.

1 Iﬂxoa.nea W. I/I.l Kopa6bmu u Bepbu. Usn-so «Cyno-

cTpoenre», 1970.

[upu—— 10 CTPAHWLAM HKHHI

H HYPHAJIOB

U ecnn nepBas, BTOpasg M TPeThs IJIaBLl HaIlU-
CaHBl Ha OCHOBaHMM PA3JIMYHBIX APXUBHBIX U JIATE-
PaTypPHBIX UCTOYHMKOB, TO YETBEPTAaA, 3AKJIIOUNTEIb-
HasA, HOCUT HeCKOJIbKO MeMYapHBIit xapakrtep. CBu-
JeTeJIb ¥ HelOCPeZCTBEHHEI YYaCTHUK CTAHOBJIEHUSA
COBETCKOI0 CYZOCTPOEHMd, aBTOP pPacCKas3bIBaeT
37leck O COOBITMSAX, XOPOIIIO M3BECTHBIX €My JIMYHO:
H. WI. fIxoBneBy moBesoch y4acTBOBAaTh B 3aKJagKe
IIEPBBEIX COBETCKMX CYZOB Ha DBanTuiickom 3zasope
B Jlenunurpaze; on paboray 3aM. mpepacenmarens Bcee-
COIO3HOT0 HAYYHO-MHIKEHEPHO-TeXHUYECKOro obiie-
crBa cyzpoctpoerns (BHUTOCC) B ToT mnepwmon,
Korga mnpexncenareniem BHIUTOCC Owpl1 akageMHK
A. H. KpeLioB; B TeyeHMe HECKOJbKUX JIeT BO3IJIaB-
nan Jlemmurpaznckuit KopabriecTpouTeIbHBII MHCTHU-
TyT. HeyauBuresbHO No3TOMY, YTO CTPaHMUIBL O JIMY-
HO BUJEHHOM M II€PEXMTOM IIOJNYyUMIAMCH OCOOEHHO
APKYMM, 3aIIOMMUHAIOILMMACH.

3aKaHuYMBaeTcAd KHHUra CBOEOOpasHBIM 3IMIIOTOM
«Ha myTu ¥ HOBBIM AOCTMIKEHUSIM», B KOTOPOM I'OBO-
puTcA O 3aBTpalllHEeM JHe OTe4YeCTBEHHOIo CyHo-
CTPOEHUs, UAYNIEr0 10 IIYTU AAJIbHeleil MeXaHn3a-
UMM ¥ aBTOMATM3aLUMM IIPOLIECCOB ITPOM3BOZCTEA,
PasBUTHA TEXHOJOIMM, CHMIKeHUs cebecToOMMOCTH M
COKPpaIlleHNsI CPOKOB ITOCTPOMKN CYZIOB.

IlenHOCTE KHMIM—B €€ [OOCTOBEPHOCTM, HaJM-
gy 60JBLIOro (haKTUIEeCKOro, B TOM 4MCJe MUJLIIIO-
CTPaTMBHOrO, Marepyuajia, yMeJi0 NoaobpaHHOro, m3-
JIOXXEeHHOr0 co 3HaHMeM Jesia. I B 3ToM Baciyra He
TospKo V. V1. fIkoBJeBa, HO U pelleH3eHTOB (CeKLuA
ncropmyu npu Jlennurpazgckom otxesennu HTO cyxa-
IIpOMa) ¥ HAY4YHBIX peAaKTopoB (nH2KeHepw! C. T. Jly-
4yHMHOB, J. JI. Kopunek u M. M. JlemeHTRLEB), OKa-
3aBIIMX aBTOPY OOJBINYI0O IIOMOILL Ipy paboTe Han
PYKOIIUCBIO.

B zarmrouenne xoresioch 6BI 3aMeTUTb, 4YTO IIPU
repenspanny (a2 Heob6XOAMMOCTE 3TOTO OYEBUIHA, TAK
KaK BeCh THpaXX pasoirejicd OYKBaJILHO B HECKOJIBLKO
ZIHelT) cJenyeT, BO-IEPBBIX, MCIIPAaBUTh JOMYII[€HHEIE
OIleYaTKM ¥ HETOYHOCTY, BO-BTOPHBIX, CHAeJIaThb He-
KOTOpEBIE [OIIOJIHEHMA, KOTOphble IpuAaaiu Obl 3TON
XOpOILIO M3LAHHOM KHure ere OONBIIYIO I[€HHOCTh.
sKRenarensHO, HanpuMmep, AaTh MOAPOOHOE OIMMCaHME
KOHCTPYKLIMM OAHOrO M3 IIapyCHBIX Kopalieit met-
POBCKOro rnepmuopia, Ha3BaHMe JieTaJieil KOpIIyca, paH-
royTa, TaKejiaXKa — XOTf IapycHBI1 (JjoT M yluedn
B IIpOIIJIOe, MHTepec K HeMY IO-TIpeXHeMY BeJVK.
Heobxomimo pacckazats 06 oTpsazne xopabxeir, nmpu-
HMMAaBIINX aKTUBHOe y4yacTue B OKTAGPBCKOM BOOPY-
JKeHHOM BoccTaHuy B IleTporpage, nokasaTh TaKue
coBpeMeHHEIe 60eBhle KOpabisy, Kak 60JIBIIONI TpOTH-
BOJIOLOYHEBI Kopabaek «O6pasioBhlit», Kpeitcep «Mo-
CKBa» M zipyrue. BecbMa CKYIIO OIMCaH II€pUOA CTa-
HOBJIEHMSI COBETCKOrO HaJBOAHOr0 KopabiecTpoeHus,
xora M. /1. koBneB OBl B TO BpeMs OOHMM U3 PY-
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KOBOJALIMX paboTHMKOB I'iaBMopripoma. SHaunTtesn-
HO OoJjibllle cyieoBasio GBI CKas3aTh, B YaCTHOCTHM, O
CesepHoit Bepdu (uHbiHe 3aBoxy MM. A. A. ¥mamoma
B JleHuHrpaze), rfge CTPOMIMCH II€PBEIE COBETCKME
cropoxkeBrle Kopabmu. Kcraty, o Bepdax m 3aBopax
rOBOPUTCA IIOAYac BCKOJb3b, MMMOXOAOM, M B 3TOi
yacty HaspaHue KHurn («Kopabnu m Bepdu») He ot-
BedaeT cogepakanuio. Kpome Toro, ObL1M GBI MOJIe3HEI
OCKHM3HadA JOPeBOJIIOLMOHHAA Kaprta Poccuu ¢ HaHe-
CeHHBIMM Ha Heit HazBaHMAMHM Bepdeil, CIMCOK Ko-
pabseit 1 MMeH, YIIOMMHAaeMBIX B TEKCTe, IlepedeHb
MHOCTPaHHBIX Bepdeil, HA KOTOPBIX CTPOMJIMCHL PyC-
CKMe Kopabin, NMogpoOHEIN CIIMCOK MCIOJIL30BAHHBIX
apXMBHEIX MaTepHaJIOB.

B. E. YepHoOpnsel

Ot pepmaxunu Hmwxke nybmmukyerca oTpuIBOK
U3 3TON KHUTrYM, B KOTOPOM paccKasklBaeTcA O IOCT-
poilKke M OCHaleHuy IapycHBIX Kopabieit B XIX B.

...Boaple paGoThbl NpPOBENIM DPYCCKME CYAOCTPOMUTENN
MO0 COBEPINEHCTBOBAHMUIO TEXHOJOTMM IIOCTPOIKM KOPITYCOB
CYZIOB M MX OCHacTKKM. B Te BpeMeHa CyHIKa Jieca IIPoBOAM-
JlaCb B €CTECTBEHHBIX YCJIOBMSX. 3aBe3eHHbIe Ha Bepdb Je-
comarepmanbl — OpeBHa, OpyCcbs ¥ [OCKU — PEeKOMEHJ0Ba-
JIOCh BBIZIEPKMBATh OT ORHOrO Jo Tpex JeT. TBepable 10-
ponbl — niy6 M npyrue, NpMMEHSBULIMECH NJA M3rOTOBJIEHUS
Habopa HEKOTOpBIX CYZOB, M OYK — JJIfi M3roTOBJEHUA 6J0-
KOB, Harejiei BbIZIEP2KUBAJIM B KpAXKax A0 NATH JieT. Bech
3TOT MaTepuaj, CJIOXKeHHbIII B IuTabeyis Ioj HaBecoM, 3a-
HUMaJa OOJBIIYIO TEpPPUTOPHIO.

Yrobpl NpepnoXpaHUTL JiecoMaTepHasibl OT WMIJIMILHEro
YBJaXXHeHus, ObLIo 3allpelleHO IIPOM3BOAUTL JOCTAaBKY MX
Ha Bepou craBoM. Jlec npeziarajoch NOABO3UTL K Geperam
PeK 3MMOM CaHHBIM IIyTEM, a C OTKPBITMEM HaBUranmm JO-
cTaBJATb Ha Oapxkax. JIia cOKpallleHnsa oObeMa IiepeBO3OK
MHOIME JleTayMM KopIiyca CyJHa MIroTOBJAJU IIO JeKaJlaM Ha
MecTaX 3aroTOBOK M IIOZIBO3MJIM MX Ha BepdM IIOYTH B ro-
TOBOM BHE. OTO 3HAYMUTEJLHO CHMIKAJO 3aTpaTbl Ha TpaHC-
IIOPTHMPOBKY M YCKOPSIJIO CYLIKY.

Henaa yBenuuuTh CpPOK CayKOblI Kopabiei, CymoCTpou-
Tenu 3ab60TUINCHh 0 COXPAHEHMUM MaTepyajia OT rHUEHMA: BbI-
JIepXUBaJM OTBETCTBEHHbIE YacTM KopIllyca B ropAdyeM Ie-
CKe, IIPONMTHIBAJIM CMOJIOM, DPBIOBMM 3KMpOM, 3aKpallyBayu
MaCJSHOM KpacKoii uim Oenuam pacTBOpOM HU3BeCcTH. BbI-
CKa3bIBAJIMCh IIPEAIIOJIONKEHNUS O TOM, UYTO JAEpPeBO CTAHOBUT-
cA TOAHBIM JJA CYHNOCTPOEHMA IIpM BO3pacTe He MeHee
200 net; uyTo 1mocye OGPabOTKM ApeBecHMHa COXPaHAET CBOM
[IOPOKY M ImojiBepraeTcA HNpoljeccy ObvicTporo rameHmnsa. Ko-
pabamu neicTBUTENHLHO FHMJIM Ha IVla3aX, a B pacllopAaKeHuU
MacCTepOB M MOPAKOB He OBLIC CpefCTB IJifA YCTPAaHEHMUA 3TO-
ro 6encTenA.

HopManbHBI CPOK CayskOBI JIMHEMHBIX Kopabneit 1o Ka-
IIUTAJIBLHOrO peMoHTa Obly ycTaHOBJEH 11 Jer, mociie peMoH-
Ta ewe mect JeT. Ho 9T CpoKkm cay»x6bl peiko BbIAepKU-
Banuck. IIpy nocrpoiike JUHENHOro Kopabaa «A30B» B 1825 T.
HEeKOTOpbhble 4YacCcTM KOpIyca 3aKpacuiay #ussecTtbio. Croycrs
IIATH JIET NIPM OCMOTPE OKazaJjloCh, “TO BCE HAaCTM OKpallleH-
Hble MAacCJfAHOM KpacCKO}M, CrHMJIM, a IIOKPBITEIE M3BECTBIO
OCTaJMUCh HEIOBpEXKJAeHHBIMM. B 3TOM HamnpaBJI€eHMYU M Ha-
yanuchp TIIOMCKM CpefcTB OOpbOBI € THMEHMEM ApeBECHUHBI
ITo3gHee, GBIBIIMII KOMaHAUP «A30Ba», CTaBIIMI KOMaHAYIO-
muMm YepHoMmopckoro hiora M. II. JlasapeB pAokJagbIBaj
Mopseny: «B HacCTOfIllee BpPEMSA JEJAOTCH Y HAC ONBITHI
Hajpi ocoObIM IPUrOoTOBJIEHMEM Jieca, BBIBApPKO) €ro B KUJ-
KOCTHM, HaIIMTAHHONM IPOTHMBAILMMM THMJIOCTM COCTaBaMM...»

OTO NIOMCKM IPUBENM K IIOJOXKUTEJBHBIM pe3yJdbTaTaM.
Cyna, NOCTpOEHHBIE M3 XOpOLIero MaTepmala, NIpu Haajexa-
IIleM YXoJie HaXOAMJIMCh B CTPOI0 HaMHOro JAoJibllIe YyCTa-
HOBJIEHHOro cpoka. Hanpumep, JmMHeENMHEBEIT KOpabib «VImre-
parpunia ExarepmHa II», cnyuieHHbBI Ha Boxy B 1831 r., OBLI
pa3obpaH ToJBLKO B 1854 r., nMHENMHbBIN Kopabab «IIonTaBa»
BCTYIXJI B CcTpoii B 1829 r., a pasobpaH B 1860 r., c¢perar
«I[Tannapga» OpocayKua okxojio 20 jJer U T. nA.

...JJIocTpoeHHBII M3 BBIJEPIKAHHOro IIPOCYLIEHHOro Jieca
Habop Kopriyca peKOMEHJIOBAJIOCh OCTaBJATL AJA JajbHel-
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e NMpOCYLIKM Ha cTallelie CPOKOM Jio OJIHOro ropa. ¥ Tojib-
KO Iiocjle 3TOro NpMCTyNaTh K OOMIMBKE GOpPTOB, AHMILA U
HacTuna nany6. B naay6ax BbIpesasiM JIOKM, Be#yIMe B
TPIOMBL OTH BBLIPE3bl OCNabasiNM NPOJOJMLHYIO M IOIepey-
HYI0 IIPOYHOCTB Kopabisa. ITosToMy, 4ToObl ee BOCCTAHOBUTDL
M OAHOBPEMEHHO INpefoXPaHUTh TPIOMBI OT INMPOHMKHOBEHUS
B HMX BOJABI, JIOKM OrpaskpaM KOMMHIcamMy. KoJudecTBO
neTranei, UX pasMepbl ONpENENANYM IYyTEeM pacueToB. A Tak
KaK IIPOYHOCTb MOPCKOroO CynHa SABJISAETCA ONHUM M3 BaXK-
HeJIIMX ero KayecTB, TO pacyeT IpPOM3BOAUIY C YUETOM
CaMBbIX CYPOBBIX YCJOBMI IJNaBaHUSA.

TecaHble JIOCKM AJIsT TOCTPOMKM CYZOB yiKe He IpuMe-
HAMM. PacnajosxeHHble 00ObIYHO NoOimm3ocTt oT Bepdest Jge-
CoNMIBbHbIE 3aBOoAbI IOJHOCTBIO OGecrieunBali CyAOCTpOe-
HUE IIMJIeHbIM MaTepHaJoM.

Ha GonplMx mnapycHbIX CyZaxX yKe C¢ Hagana XIX B.
NPUMEHANNCHh JOBOJIBHO CJIOKHBIE CYJIOBBIE YCTPOMCTBA —
AIKOpHOE, DYJieBOe, LIJIOIIOYHOE M TIPY30nofbeMHBIe.

Ha nuHelHbIX KopabGasX IoJiarajlocb MMeTb BMeCTE C
3anacHbIMM IIO0 4YeThIpe SKOpS; BeC JBYX «CTAaHOBBIX (IJaB-
HBIX) SIKOPE€Nl ONpeJeNAalCs B 3aBUCUMOCTM OT BeJMYMHBI
cynHa M Ha 6CONBUINX JAMHENMHBIX KOPaGiasx JOCTUray IATH,
a Ha ¢perarTax — TpPeX TOHH KaxAblii. TOJIMHA NEeHbLKOBBLIX
SIKOPHBIX KaHaTOB Ha JMHEMHBIX Kopabiax pnoxomusa no 60,
Ha 6purax — 0 30 CM B OKPYXXHOCTMH.

Ho mnpyu Takmx SAKOpPSAX IeHbKOBBIE KaHaTHI yKe He OT-
BE€yaJiM CBOEMY HasHauveHuio. ITostomy c 1814 r. craiu npmu-
MEHSATP 1€, KOTOPBEIE OKas3aJMch B TPU pas3a IpoyHee Ipo-
BOJIOYHBIX M B BOCEMBb pa3 Kpemnuye INeHbKOBBIX KaHaTOB, K
cepesmie XIX B. nermm Obply BBeEHB! Ha BCEeX Kopabisx.
JJ1s1 Kadoro CTaHOBOIO AKOpPSA TpeGoBajoch He MeHee nByX-
COT METPOB IIeIM, BECOM OKOJIO JEeCATM TOHH. JI[BOITHOM
IIMMIb AJA NopbeMa SKOpA o0Jsierdasl TAMKeNbId TPyX MaT-
pocoB.

Kasxxjjoe MOpPCKOe IapycHoe CYZHO MMEJO COOTBETCT-
BYIOIIle€ KOJIMYECTBO IIJIIONOK, HeoOXOAMMBIX AJIA CBA3MU C
OeperomMm, 3aBo3a AKOpEN, CIIaCEHUS JIOZel B Clydae rubenm
cynHa u T. A. Ha ¢perarax, HalpuMep, Iojarajiocb MMeTb
BOCEMb I'DEOHBIX IIIIONOK. JInA cIycKa Ha BOAY M TOgbeMa
X Ha naaxyby craam ycTpamMBaTh JKeJie3Hble ILIION6aJIKy,
M eciqM paHbllle INJIONKM 3arpoMoKIanamM nanyoy, To Tenepb
OHM BHMCeNM Ha maondankax c¢ oboux OOpTOB M Beerpa
OBIIY rOTOBBEI K CIIYCKY Ha BOAY.

Jna NorpysouyHBIX M pasrpy304YHBIX paboT NpUMEHAIN
pyuHble JiefefikM C 3yOuaToit nepenayelri, KOTOPHIMU IIOJIb-
30BaJUCh M JJA INOABEMAa NapyCoOB.

Pynesoe ynpasieHue GbLIO 3HAYUTEJBHO YCOBEPIIEHCT~
BOBaHO. JlepeBSIHHBIN pyMIedb 3aMEHEH MEeTaJIUYeCKUM,
MNeHbKOBBIE INTYPTPOCHI 3aMEHMIM CIelMaJbHO M3roTOBJIEH-
HBIMM JIIfl 3TOIl LIENM DJIACTUYHBIMM KoyKaHbIMu. ITocT yn-
paBlleHusa (LUITypBaJjl) yCTaHaBJIMBAJCA Ha I0Te, HAa HEKOTO-
POM BO3BBILICHUM HajA Naiyboii kopabns. IIpu 3TOM BaxXTeH-
HBIA ObMIlEp M DYJIEBOII MOIJIM Jy4YlIe CIEIUTh 3a KYpPCOM
U OoJjiee pauMOHaAJBHO MCIIOJNBL30BaTh BeTep. Ocoboe 3Haue-
HUYe MMeJ PaHIoyT IapyCHOro CyAHa, COCTOAIIMII M3 MauT,
CTeHbI, peit M OylInpuTa C yTJerapem.

JJA M3roToBJIEHMA MaudT M APYrMX Haubojnee OTBETCT-
BeHHBIX 4acTelf paHroyTa BBIOMpanam HauGojee CTpOIHEIE, C
NJIaBHBIM YTOJIIEeHMeM pepeBbs. OHM He JONKHBI ObLIM
MMeTh KPMBM3HBElI M TaKk Ha3bIBAEMBIX TabadyHBIX CYy4YhbeB,
KOTOpEI€ BBIKPAUIMBAJIMCh ¥ HapyllaJy IIPOYHOCTL MaTe-
puana. I'mbkocTh fepeBa Ha KOPHIO CTapalMCh COXPaHUTBb
IpM MCHOJB30BAHMM €ro B Ka4yeCTBE KOpaOeJIbHOJ MayThbI;
ISl 3TOr0 JiepeBO HPONMTBHIBAJIM CMOJION, onucoit M T. n.
Ha Gonpuinx kopabnsix nojHas BBICOTa MayT OT OCHOBAaHUA
J0 KJOTHMKA JocTturana: ¢pok-mayrhel 60, rpor-maurbl 70, Om-
3aHb-MayTk! 45 M. J{imHa OymmpmuTa € yTierapeM JoXoaunia
no 40 M. IlepeBo, npuropHoe AJiA JAeTalieit TakoM JIMHEI,
HEBO3MOJKHO OBbLIO HaMTHM, M MX M3TOTOBIAJM COCTAaBHBIMM
U3 OTHENbHBIX YacTei.

Bo BTOpoii noynoemHe XIX B. INpeKpaTHUJIOCh YBJIeYEHHME
BBICOKMMM MadTaMy ¥ ObLIM YCTAHOBJIEHBI HamboJjiee pa-
IMOHAJNbHbIE COOTHOLIEHUS MEXKAY JOJIMHOM MadT M pei
JdavHa HMKHMX peli NpMHMMAJach B fABe HIMPMHBIL, a ca-
MBIX BEPXHMX — B ITOJIOBMHY INMPHMHBI cynHa. PasMepsl npo-
MEJKYTOYHBIX peyf ONnpeneyANuch rpadpmuyecKuM InyTeM; KOH-
IIbI MX HaXOAMIMUCH IIPMMEPHO B IIpefieslaXx G0KOBBIX CTOPOH
Tpanenyun.

A GONBIIOrO YeTHIPEeXMAauTOBOro Kopabisa TpeGora-
JIochb BMecCcTe C 3anacHeIMM nio 30 peif. IlepBOHaYaJILHO BCe



Tlo cTpaHMIIAaM KHMI M KYPHAJOB

per OblM pasIMYHBIMM, M MU3TOTOBIAJUCH IIO CBOMM pa3-
MepaM. 3aTeM peu IoCTelleHHO yYHupuimposanyu. MadTh! Js
OMHOTUITHBIX CYZIOB CTAJU JeJaThb TaKiKe ONMHAKOBOM IJM-
Hbl. OTO YNIPOCTUIO PAaCYeThl, II03BOJUJIO COKPATUTh YMCIIO
3allaCHBIX pelf M 00Jerumyio MX 3aroToBKY.

YToOBl yzep:kaTb PaAHIOYT C NapycamMy IIpM Harope
BETpa, TPeGOBaNMCh IPOYHBIE, YCTOMYMBBIE MPOTMB CHLIPOCTH
CHaCTM — BaHTbI M LUTaru (CTOAYMUII TaKeJak), KOToOpble M3-
FOTOBJANM U3 IIeHBKOBBIX TPOCOB M 3aTeM OOMIBLHO CMO-
Jvim. Ilo3gHee Ha NapycHBIX CyAax CTalld DIPUMEHATH
CTaJIbHbI€ TPOCHI pa3Horo aMamerpa. V3 HUX UMIroTOBIAJIN
He TOJIbKO CTOSAYMI, HO HacTUYHO M Oeryumii Takeyak, M
TOJIBKO JIOTIap¥, 3a KOTOpble MaTpOChkl TAHYJM CHACTU pYy-
KaMy, OblaM M3 MATKMX II€HbKOBBIX M MaHUJBLCKUX TPOCOB.
JAna Goybiioro kopabia TpeGoBasoch M3rOTOBUTH A0 INECTH
TBICAY OJIOKOB Pa3HBIX CUCTEM U Pa3MepoB, GOJBIIOE KOJM-
YEeCTBO YTOK M Harejeil. Bce 3T JeTalM 3aroTOBJSJINCHL B
CrieqnaNbHbIX MacTePCKMUX IIPU CYOCTPOUTENBHBIX BepphAx.
Ilocne yHmcpuranmMm CyROBBIX GJIOKOB YMCIO MX Ha CyAax
IOCTENEHHO YMEHBIIAJO0Ch.

OnHOBpeMEHHO C MSrOTOBJEHMEM PaHroyTa M TaKejaxKa
B NApyCHOM MAacCTepCKOM KPOMIM M ILIMimM napyca. Obuias
mow@anb OTHOBPEMEHHO IOAHATBIX IapycoB Ha 120-mymey-
HBIX Kopabusx pocturaa 3140, Ha dperaTax — 2500, Ha opu-
rax — 760 M?, MHBIMM CJIOBaMM, Ha ONHY TOHHY BOAOM3Mellle-
HMA TIPUXOAUJOCH COOTBETCTBeHHo 0,65, 1,0 m 1,9 M2 mapy-
coB. Ha nyyimniem B Mupe KimIlepe — II€peBO3YMKe LIEPCTH
n3 Ascrpanuu B JIoHAOH — «KaTTy CapkK» ILIOIAflb OCHOB-
HbIX MapycoB pnocrturaja 2350 M2, mam noutu mo 2,5 m2 Ha
OfHYy TOHHY Bojou3MellleHusa. Kpome Toro, CTaBMIUCHL JiO-
MOJHUTEJBbHBIE ITapyca ILIOLIAABI0 OKoJO 1000 M2, KOTopwle
NIPMMEHAJNN IIPM YMepeHHBIX BeTpax.

Bec mnapycoB Ha Goapumx KopabnAax pocturanm 4 T.
B noxpanMBOEe BpEMA 3TOT BeC 3HAYMTENBLHO YBEJIMYMBAJCH,

KOHDEPEHLHA NO CETEBOMY
NIAHHPOBAHHI0O H YNPABNEHHI0

B nosGpe 1970 r. B Jlennurpaje cocTossiachb Hay4HO-TEXHII-
yeckasi KoH¢pepenuusi «Meronx CITY kak HayyHas OCHOBa co3ja-
nust ACYI1 u OACY B otpacau».

B paGore kondepeHunn npHHAJO yuacte cBbie 300 npent
CTaBHTEJICH MPEANPHATHH H opranu3auuil. C NOKJaAaMH H €OO0G-
IEHHAMH BBICTYNHJO 37 yeslOBEK.

OG OocHOBHBIX HamnpaBieHHsX pa3paGOTKH H BHeJlpeHHs aBTO-
MaTH3HPOBaHHBIX CHCTEM YNpaBJeHHS TPOH3BOACTBOM paccKasad
B. M. Kynnupn. T. B. Kesnuur cnenan noknan na teMy «Meton
CI1Y xak nayunas ocHoBa ACVYII. PesynbraThi BHEAPEHHS B Npo-
nsBoAcTBo cucrem CITY». OpranusaumH, coctaBy H CTPYyKType
MaTeMaTHYeCKOro obecreyeHHs! CHCTEM IIeIeBOrO yNpaBJieHHsI B Cy-
noctpoeHnd OblT mocBsiuleH AokJgaja A. M. Bpexosa.

Pan BoicTynaBumx nofenuncs onbitom BHeapenus CITY na
npeAnpuaATHAX ¥ B opranusauuax (H. I Kusses, H. C. Kucuib,
b. H. Ilammypun, 0. T. Crpensuos, B. C. Xawmuukesnu,
H. H. Boponnn, I'. E. Tyunnckuii, C. A. AutonoB, E. M. Hodde,
H. I1. Kysneunos, B. H. CadonoB). O npobremax, cTosiluux me-
pen paspa6otunkamu MeroaoB CITY u ACVYII, rosopua A. T. Cy-
XOPYKOB.

Ha kondepeHunn 6bln 3aTPOHYT BONPOC O NJAHOBO-yYeTHHIX
enrHuuax. B. M. Kyuumn w H. I1. Kojonrait paccMatpuBanau ux
npuMenuTenbHo Kk ACY cynopemontom, A. C. Pycak u A. K. Boa-
KOB TOBODHJIH O NyTAX peuieHHs mpoGnembl, A. B. I'en6aan Koc-
HyJIcfi pa3paboOTKH cHCTeMbl KJjaccHHKauud eAuHHL. MHorue jo-
KJaiu OblmH MOCBAIlEHb pa3paGoTKe M BHEJPEHHIO MHoroueJe-
BbIX CHCTEM ynpaBJjieHHsi CyAOCTPOHTENbHHIM NpoH3BoacTBoM. Ha
3Ty Temy BuicTynuiu A. A. Jlyuenko, JI. A. Ilbixkuk, A. B. Ko-
crapes, B. B. Lwu6yapko, IlI. A. KaparaeB, T. B. SlkoBnena,
JI. A. 3apakoBckas.

H. B. PeixxkoB npouen noknan «Kaaccudukauus wundopma-
UHH NPH BLIyCKE NPOEKTHOH NOKYMEHTAalUWH W METOAHKa (pOpMH-
poBaHHs HOpMaTHBHOH 06a3bl no pa6oTraM CceTEeBOil MOZENH».
«Meton, CITY kak HayuHasi ocHoBa cospaHus ACYIT u OACY
B OTpacjH» — TeMa noknana B. A. MymaskoBa. O ceTeBHX Me-
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4YTO OTPMLIATEJBHO CKa3bIBAJIOCh Ha OCTOMYMBOCTU CYJAHA.
Ha mnomoiup npuiunm TKayy, cosfiaBliMe ocoboe no6poTHOe
M TOHKO€ IIOJIOTHO M3 JbHa. Ecay OHO ObLIO He Kperye
OOBbIYHOIM IlapyCHMHBI, TO BO BCAKOM CJyd4ae, Jerde M yno6-
Hee 1y pabGoThl NpM B3ATUM PUGPOB M KPEIUIeHUM Napycos,
0co6EHHO B XOJONHYIO M MOKPYIO IIOTOny.

Kycok o0OpryHOi mnapycMHbBI pAauMHOM 36 M HIMPHMHOM
0,61 M Becun 20 Kr, a TOHKONM JBHSHOI — 9 Kr, IpuyeM
IIPpOYHOCTb €e Oblila BIIOJHE OCTAaTOYHONI. VI3 Hee IIUIU
BepxHMe napyca (Mapcenm). KauecTBO IapycoB 3aBuceJio He
TOJIBKO OT IIPMMEHSEeMOro MaTepualia, HO M OT pacKpos, Io-
CaZlk¥ M caMoro HIUTbA. TpeGOBaJIOCH CTPOro BBIZIEPKATh
IIPpAMOM, POBHBIN IIIOB U YJIOXKMUTHL 110—120 CTeKKOB Ha
METp HIBa.

XOpOoII0 MITOTOBJEHHBII NapyC B PYKaX OIBITHOrO MO-
pAKa paboTay faxe IIpM JErKOM AYHOBEHUM BeTpa, obecle-
YUBafA XOAKOCTb, JIaBMpPOBOYHBIE M MaHEBpPEHHBIE Ka4decTBa
Kopabnsa. Crapble MOpsaKM rosopuau: «CBeya Ha Inanybe
He racHeT OT BeTpa, CYJHO pa3BUBaeT CKOPOCTh XOJla CEMb
Y3J0B».

ITapycHble kopabnm pycckoro ¢pjoTa II0 CBOEeMY BOODY-
KEHMIO He YCTynaJM JyduiMM Kopabnam sapyGesxkHBIX io-
TOoB. Apmupan M. II. JlazapeB nmcan o Kopabnax, mocTpo-
€HHBIX Ha OTEYEeCTBEHHLIX Bepdax: «JIMHeMHbI! Kopabib
«BapiaBa» siBJifeTCA Jy4lllMM B pycckom QJioTe,... He
YCTYIUT HMKAKOMYy aHramickomy ... O6mazfaeT xopoleil oc-
TOMYUBOCTBIO, . . .»

3a mnoatopa croxetua (¢ KoHua XVII n0 cepeauHsl
XIX B). pycCKMe CYZOCTPOMTENM NOCTPOMIM M chanu pJio-
Ty OKOJi0 4000 napycCHBIX JepeBSHHBIX OOeBbIX Kopabaeii,
MMEBLIMX Ha Boopy:xeHun 65000 opynuit. Ha pycckux Bep-
dAx CcTpouaM Ccyna PpasIUyHBIX KJaccoB U TUNoOB. OCHOB-
HBIM fA7poM JoTa OblIM JMUHeNHBIe Kopabim m dperaTsl
(702 eguHMLbI, ¢ OOILMM BOOpyXKeHMeM 40 236 mnyIlex).

TOJAAX IVIAaHHPOBaHHA Kak ocHoBe njs co3fanusi ACYIT rosopun
H. O. Edpemenko. Bruictynienne B. A. KysHenoBa 6bljio nocss-
LIEHO HeOOXOAHMOCTH JafibHeHnero COBeplIEHCTBOBaHHS METOJOB
CITY npn co3pnanvun ACVYII. B. ®. BussanoB cpenan noKjaan Ha
TeMy «CeTeBasi Mojesnb pasMelleHHS TeMaTHKH mno ¢uinaaam
Hay4YHO-TNIPOH3BOACTBEHHOTO OOBbeAMHEHHS ».

B TakKe 3achaymanbl fokjaibl B. B. KupbsaHoBa «Bonpo-
cbl pa3paGOTKH HOPMAaTHBHOH 6a3bl AJIA ueseil NJaHHPOBaHHSI H
ynpaBJieHHs] NPH NPOBEJEHHH HAayYHO-HCCJIEAOBATEJbCKHX H OMNBIT-
HO-KOHCTPYKTOpPcKHX pa6or», A. M. KoctioueHko «PaspabGoTka
METOM0B CHCTEMbl MJIAHHPOBAHHA W ynpaBjeHusi B 06JacTH KanH-
TaJbHOTO CcTpouTenbcTBa». B. H. )KyukoB B cBOoeM BhiCTyIIeHHH
KOCHYJICS BONPOCOB NOJrCTOBKH KaJpOB MJf pelleHHsi npo6JeMbl
ynpaBJieHHsl TPOHU3BOACTBOM. ABTOMATH3allHH y4YeTa H KOHTPOJIS
npu co3paunn ACYII 6buto nocesimeHo Buictymieiine M. K. Kara-
HoBckoro. JI. B. CymmHa caenana fnoknaa Ha temy «Meroauka
pacueTa TEXHHKO-3KOHOMHYeCKOil 3(¢eKTHBHOCTH OT BHEApEHHSA
cuctem CITY».

B peueHuH, NpHHATOM HayyHO-TEeXHHUeCKOil KOH(epeHuHelil,
CONIEPKUTCS OlEHKAa COCTOSHHAL e ¢ pa3paboTKoii W BHexape-
HHEM B MNPOH3BOACTBC aBTOMATH3HPOBAHHBIX CHCTEM YINpaBJieHHs
H HaMeyeHH NYTH JaJjbHefllero COBEpLIEHCTBOBaHHA 3TOil pabo-
Tl. OTMeueHo, yTo pa3dpabotka H BHeiApeHwe CIIY Ha npeanpus-
THAIX CHYXKHT HE TOJBKO HayyHOH OCHOBOH CO3/laHHSI aBTOMAaTH-
3HPOBAHHBIX CHCTEM ynpaBJieHHf, HO H 6a30il AJa pelleHHs BoI-
POCOB ONEpPaTHBHOrO NJIAHUPOBAHHSI H YNpaBJIeHHS CYJAOCTPOH-
TEJbHLIM TIPOH3BOACTBOM C NPHMEHEHHEM MaTeMaTHYECKHX MeTo-
nos H 3BM.

IlpenycmMoTpeHnl MEpONpHATHS NO PAaCHIHPEHHIO NMPHMEHeHHus
merona CITY, kacalommecsi ero HCNOJb30BAHHS NMPH BHINOJHEHHH
HanGoslee BaXKHBIX paGoT B CyNOCTPOEHHH, MOpAAKa H CPOKOB
BBE/JICHHS] aBTOMATH3HPOBAHHBIX CHCTEM YTpaBJIeHHs, BHIPaGOTKH
TpeGoBanuit k moacucremaM ACY c¢ yyerom npumenenus CITY,
oOyueHHs] HHIKEHEPHO-TeXHHUYECKHX paGOTHHKOB, MPHBJICYEHHS
KOHTPAreHTOB MpPH PEUIEHHH OT/ENbHBIX BOMPOCOB, pa3pabOTKH H
BHeapenus CITY, nonosnHeHHs CyIlecTBYIOLIEro MOJOXEHHS O MOA-
pasnenenusnix CITY.

INpusnano uenecooGpasusiM npoBectd B 1971 r. orpacieByio
Hay4YHO-TEXHHYECKYI0 KOH(epeHLHI0, MNOCBSIIEHHYI0O pa3paboTKe
M BHEJPEHHI0O aBTOMAaTH3HPOBAHHLIX CHCTEM YNpaBJIEHHS,
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CBEOEHHA 0 COCTABE MOPCKOI0 <JIOTA CCCP

[To cocrosnuio Ha 1 suBaps 1971 r. Mopckoit ot Cosert-
ckoro Corwsa, Haxoasumiica Ha yvere Perucrtpa Comwsa CCP,
cocToan u3 6612 camoxomubix (BaJjioBoii BMecTHMOCThIO 100 per. T

u Gosee) cymoB obuieit BanoBofi BMecTHMocThio 15215407 per. T.
CocraB ¢sora mo THnaM CyHOB mOKasaH B TaGJHIe.

CBEOEHMUA
o mopckom daote CCCP, naxopsmemcs Ha yyete Pernctpa CCCP no coctosinuio Ha 1 sinBaps 1971 r.

ITapoxoant Tenaoxonn Bcero
Tunw cynos
KOAHYECTBO BMeB(?l‘JllfloL?ggTb. KOJH4YeCTBO BM:Ca'l‘JllflOL?(?gTb, KOAH4yeCTBO Bl\‘l:(z‘,l':‘llf?;(a)(,‘_l'l‘b,
per. T. per. T. per. T.
INaccaxkupckne © rpyso-maccakupckue 11 79 859 192 405743 203 485 602
Cyxorpy3Hbie 230 1142 869 1589 6 001 704 1819 7144573
Tankepul 37 960 506 388 2428 146 425 3 388 652
Cay:xe6Ho-BCiOMOraTeIbHbIE 213 107 018 485 226 503 698 333 521
INpombicnoBble 194 287 485 2694 2975766 2888 3 263 251
Texuuueckue 62 75892 267 211 857 - 329 287 749
Ipoune 8 34 456 242 277 603 250 312 059
H1oro 755 2688 085 5857 12 527 322 6612 15215 407

CTAPEULLUH MAAK HA BANTHKE

Masak Kpmyy (CcM. dYeTBEpTYIO CTPaHHMIY OOJO0MXKKM),
BO3BEJIEHHBINI Ha 3allaJlIHOM OKOHEYHOCTM OCTpoBa XWMHYMa
(OctoHcraa CCP) sBnsieTca CcTapeliuMM HaBUTaIMOHHBIM
coopyxeHuem Ha DBaiatTuke. Ero crpoMTenbCTBO OTHOCUTCH
K 1513—1531 rr. M3eecTHO, uTO B 1659 r. MaskKk ObIN Hajm-
CTPOEH, B pe3yJbTaTe BBICOTA €ro 4YeThIpeXrpaHHoM OallHu
pocturya 36,5 M.

Ha npoTsaxeHMM IOYTH ABYX CTOJETHMIM € MOMEHTa IIo-
CTPOMKM Mafika €ero OCBelll€eHME B TeMHoe BpeMA CYTOK
obecrieunBajyioch OrHeM KocTpa. CrHnemnuanbHoe IIoOMelleHMe,
B KOTOpPOM Dpa3BOAMJICA KOCTEp, COXPaHMJOCh B BepXHeH
yacT¥ OalllHM ™M IIOHBIHe. B Ilocaexnymoume JneCATUIETUS
cUCTEMa OCBellleHMA Mafika KbIly HenpepbIBHO COBepIlIeH-
cteoBajlack. CHayajia Ha OalllHe YCTaHaBJIMBAJMChL Kepo-
CHMHO-KaJMJIbHBIE JaMIIbl, 3aT€M aleTMJIECHOBble M, HAaKO-
Hel|, caMble COBEepIIEHHLIE 3JEKTPHUYEeCKMe OCBEeTHUTEJbHEbIEe
ammapatbl. IlocTelleHHO BHMIAOM3MEHAJMCh M CUCTEMBI OIl-
TUYECKUX oTpakareyeil. Ha OalllHe noOABMIIOCH MeTaJJM-
yeckoe ((oOHapHOe COOpYJKe€HMe, OCTeKJeHHOoe II0 Bceelt
okpyxHocTH. Celfyac B HeM YCTaHOBJIeHA CBETOONTUYECKAA

annapaTypa CHJoil CBeTa 2 MJH. cBeyelil. J[anbHOCTP BUOM-
MOCTM OrHfI, BO3BBIIIAIOILErocA HaJi YpPOBHEM MOpH Ha
101,8 M, pmocTuraer 26 MHIb.

Bo Bpemsa Benukoit OTedecTBeHHO BOMHBI MasaK KruIny
CMJILHO IOCTpazal, HO Onaromaps IIPOYHOCTM KaMEHHBIX
CTE€H JIByXMETPOBOM TOJIIIMHBLI er0 BCE e YAAJIoCh BOCCTAHO-
BUTBb. IIOJHEI KallMTaNbHBIM PEMOHT MaskKa OBl Ipom3Be-
neH B 1957 r. HecmoTpsa Ha OoJbllloif «BO3pacT» MaskKa
Keuly (B aToM roxy emy ucnoJgHserca 440 ner), oH obpas-
IIOBO HeceT CXYXOy no oxpaHe 6e30I1aCHOCTM MopeIllaBaHUA
y Bxoma B PuMHCKMIT 3aiuB M3 BaJaTHICKOro Mops. 3aciayra
B 3TOM IPHMHAJIEKUT OOCIYIKMBAIOIIIEMY II€pPCOHAJly Masfi-
Ka — IIOTOMCTBEHHBIM MafA4YHbIM CJOYKuTelaM  VoraHHY
Axyooenuy JiumBy M AnosaamHapmio Muxarnoeudy Tpodu-
MOBY, npopabotaBumM Ha Kbeiny necatkm ner. Cefiyac Ha-
yaJlbHMKOM Mafaka paboraer JI. V. Cenmn, npopossxaroniyi
TPYAOBBIE TPaAMIIMM CBOMX IIpealleCTBeHHUKOB. _

Crapernumii B Hauleyi cTpaHe MaaAK Kbiny sABasAeTcsa Na-
MATHUKOM apxXuTekTypbl XVI B. M HaxoguTCA IIof oOXpa-
HOJM TrocyJapCTBa.

JI. B. Bacuc

PENAKIJMOHHAA KOJJIETMA:

A3szosneB A. A, Anexcees H. M. (3aM. rimaBHoro penakrTopa), AHApiorvH B. M., ApHoaspa O. A. (3aM. I'IaBHOro peflaKkTopa),

Apxanropoackmuit A. I., Aummk B. B., BanaGaes I. M. Bapatcamos H. B., Benoycos H. C., Bexasen I'. C., Biaros B. A.

Bypos B. H., Bacuanes JI. I'., Bunorpagos C. C., Bo3necenckuit A. M., Bopornor A. E, ToxyGes H. B, I'pubor B. M,

Jopur B. C., Meanor B. B, Kamemixkos K. A., Keasunr I'. B.,, Kueiimenos A. A., Kioxoe M. M., Jlyrosnos ¥O. II., Mar-

geeB I'. A., MemepakoB B. B. (riaBHBII pepakTtop), Muasckmit A. M., Moucees A. A., Ilycreianes II. I, Pummep A. U,

Pynakxor O. B., CokxosoB . I., Temmumiok J. A., Penenxosckuit M. B., PupcoB I'. A., YyBukosckuii B. C., Illammua B. M,
Illepiines B. H., IOxaua E. N., Axosines B. M.

Ha nepBoil cTpaHHIle OGJIOXKKH XypHaJa: Ha CynoctpoHtenbHoM 3aBofe (doro B. JlepuGacca); Ha TpeTheR CcTpaHuue 06JI0)KKH: ¢ akKBapesH
akameMmuka JI. Tlpemanuu <«danuur Ne 4 HukosaeBckoro AnMHpaarteficTBa» H3 cobpanusi 1leHTpasbHOrO BOeHHO-MODPCKOro — Mys3est (dboTopenponyknus
Y. BenoBa); Ha uersepTofi cTpaHune: Masik Koiny, Baatuiickoe mope (¢doro M. Benosa). LiBetnas Bkiefika: namsitauk B. H. Jleanny B noceaxke Habnueso
JlenuHnrpaackoit o6nactu.

Anpec penaxunuun: Jernnrpan, JI-95, IIpoMbiniyieHnass yu., 7. Tenedon pepakuun 52-29-60, no6. 301, 3am. r1. pemakropa 52-66-74.

Pyxonucu He BO3BpalanTcs
Xynoxecrseunbiit penaxrop B. E. ITysaxos

Koppekrop JI. C. Kyrysosa

OTBeTcTBEeHHHIRt 32 BHINYCK — 1. peaakrop 0. M. fIxosaes
Texuuueckuft pepakrop B. M. Kamososa

H3paTeascTBo «CynocTpoeHME»

IMoanucano x medatH 24/1I1 1971 r.
Vy. =u3n. Ja. 10,5 Han. Ne 2539-70.

M-24146
Tupax 10 800 ska.

®opmaTt Gymaru 60X90's.
3akas 1807. Ilena 40 xon.

Cpnauo B naGop 10/XII 1970 r.
Meu. . 9, (B T. 4. 2 BKAeHKH+2 BKJIaAKH)
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JlomMkaTopsl M CTaJOAMKATOpPHl  00ecneyuBalOT
coBpeMeHHoe pemenne mnpoOsaem auddepenToBKH

[Tporu6 u ocapka... auddepeHT H OCTONYHBOCTD. ,. 3TH MPO-
GieMBl Bceria BO3HMKAIOT MNPH “HENPaBHJIBHOM pacnpeesieHHH
rpysa Ha cyase. JloqukaTopel W CTaJOQHKaTOpH — HauboJiee co-

Pasnnunbie Mopenu l'lpPIGOpOB onpeaeArT caeaylounye xa-
PaKTepHCTHKH CcyaHa:

Cranopunkatopnl

BepIIEeHHbIE NPHOOPLI, NO3BOJAIIHE HAXOAHThL ONTHMAJbLHOE pac-
npejieJieHHe rpy3a Ha GOJILIIMX M MaJbiX CYJAax B JIIOGOH MOMEHT. Warubatowndi

JlonvkaTopsl M CTaJOAMKaTOpH BHINYCKaloTCsi ¢upMofi 'éra- Monenv | Ilenseiir | IHuddepent MOMeHT GMo GK
BepkeH. KOHCTPyKIHA 3THX npHGOPOB COBEPLICHCTBYETCS HA NpO-
TAXeHuH 6GoJsiee ABaAlATH JeT. S x

JlonukaTopul (nas TAHKEPOB M CYNOB IJSl HABAJOYHBIX Tpy- S9 X > %
30B) M CTaJIONMKATOPH (AJIsT OGBLIYHBIX TPY3OBHIX CYNOB) mNpej- 3
CTaBJISIlOT €060 MOPTATHBHBIE SJIEKTPOHHO-BHIUHCJHTENbHbIE Ma- S X X X X v
LIHHB, PaboTawlllie NO KOHKPETHOA I/ KaXKAOro CyAHA Npo- S4 X X X X
rpamme. OHH HHKaK He CBSI3aHHl C OCHOBHBIMH KOHCTPYKIHSIMH
HJIH TaHKaMH CcyJAHa H, TEM He MeEHee, NMO3BOJAIT 3apaHee, no .
npyeMa rpysa, OLEHHBATh MPABHJILHOCTL NpejJiaraeMoro pacrpe- S5 Hasi KonTeitnepoBo3os
JeJIeHHs1 Harpyskn,

TENEPb U 1JI KOHTEHHEPOBO30B JlonuKaTopH
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