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Ê KEMECBHHbin 
nOJIHTMKO-aKOHOMMHFCKMH 

H nPOH3BOaCTBEHHO-TEXHH4ECKHH 
XUPHAJl

HtOAb 1951 z. M  7 f o d  u 3d an u H  11-à

JIh)60BH0 paCTHTb H BOCIIHTblBäTb KaApbl
PaôoTa c  Ka^paMH HBAHeTC'Hi oahoS h3 BajKHeñuiHx oösmaHHOCTeß Kaxc- 

Aoro coBeTCKoro pyKOBOAHinero padoTHHKa, h6o pemaiomen chaoh b BbinoA- 
HeHHH AKDÖOH 3aAaHH HBAHIOTCH AIOÄH —  3KTHBHbie H C03HaTeAbHbie CTpOH-
TeJIH KOMMyHHCTHTCCKOrO OÔlIieCTBa.

C Ka>KAbiM HOBbiM uiaroM conHaAHCTHBecKoro rocyAapcTBa no nym  
K K0MMyHH3My pOAb H OTBeTCTBeHHOCTb K3ApOB BCe ÖOAee B03paCTaer.

ycnex Harnero AeAa bo MHoroM 33BHCHT ot Toro, HacKOJibKO necrao h 
AOßpOCOBeCTHO BbinOJIHHeT Ka*AHH COBeTCKHH HeAOBeK CBOH naTpHOTHHeCKHH 
AOJir, HacKOJibKO co3HarejibHo oh othochtch k TpyAy h coimaAHCTHHecKoñ 
COÖCTBeHHOCTH. HeM BblHie C03HaTeAbH0CTb COBeTCKHX AKJAefi, TeM ßbICTpee 
6yAeT ABHJKeHHe BnepeA, TeM 6oAbuiHX ycnexoB AcßbeMCH Mbi bo Bcex oÖAa- 
CTHX X03HHCTBeHH0r0 H KyAbTypHoro CTpOHTejIbCTBa.

Oa HOH H3 OTBeTCTBeHHeHIHHX 3aAaH, CTOHIUHX nepeA pyKOBOAHTeAHMH 
opraHH3an,HH MopcKoro (jbAOTa, hbahctch noAroTOBKa, BocnHTaHHe h Bbipa- 
iAHBaHHe KaApoB.

OcoßaH pojib b (JjopMupoBaHHH MOAOAoro coBeTCKoro cneuHaAHCTa h 
b ero HAeñHO-noAHTHAecKOM BOcriHTaHHH npHHaAAexiHT HaiLiHM MopcKHM yne6- 
HblM 3aBeABHHHM. PyKOBOAHTeJIH yneÖHblX 33BeA6HHH AOAJKHbl nOBCCAHeBHO 
paöoxaTb HaA coBepmeHCTBOBaHHeM MeTOAOB yneÖHOH u BOcnHTaTejibHOÍi 
paôoTbi h ycBoeHHeM ynamnMHCH 3H3hhh coBpeMeHHbix nepeAOBbix mctoaob 
CyAOBOTKAeHHH H TeXHHHeCKOH 3KCnAyaTaUHH CyAOBblX MaUIHH H MeX3HH3- 
MOB. 3a  nocjieAHHe toah yneÔHbiMH 3aBeAeHHHMH HaKonjieH 3HawrejibHbrii 
onbiT b 3T0H oôjiacTH. BAaroAapn stomv yjiyquiHJiocb xanecTBo npenoAaßa- 
HHH, noBbiCH^acb ycneBaeMOCTb ynainHXCH. Ha ocHOBe pemeHHH U,K B K n (6 )  
no BonpocaM HAeoAonniecKoro BOcnnTaHHH b yneÔHbix 33BeAeHHHX npoAe- 
JiaHa öojibman paôoTa no nepecMOTpy yneÔHbix nporpaMM. É yy3oM  Buny- 
rneH pha HOBbix yneÖHHKOB h yneÔHbix nocoônn. IlpHHHTbi n Apyrne Mepbi, 
HanpaBjieHHbie Ha yjiynuieHHe yneßHo-MeTOAnnecKOH padora h noBbimeHHe 
HAenHO-nojiHTHHecKoro ypoBHH h nanecTBa npenoAaBaHHH.

OAHano HapHAy c HMeiomHMHCii aocthhîchhhmh b paßoTe TAaBHoro 
ynpaBAeHHH yneÔHbiMH 3aBeAeHHHMH n caMHx yneÔHUx 3aBeAeiiHH MmmcTep- 
CTBa MopcKoro <J)AOTa HMeexcH neAbiH pHA cepbe3Hbix HeAOCTaTKOB, Ha ycTpa- 
HeHHe KOTopbix a.oa>kho 6biTb HanpaBAeHO Bce BHHMaHHe npocj)eccopcKO-npe- 
noAasaieAbCKoro cocTaBa, napTHHHbix h oömecTBeHHbix opraHH3au,HH vneô- 
HblX 33BeAeHHH. J

TAaBHoe ynpaBAeHHe yneÔHbiMH 3aBeA6HHHMH h pyKOBOAHTeAH yneÔHbix 
33BeAeHHH M M O  eme He yAeAHioT AOAmHoro bhhm3hhh BonpocaM KOMnAeK- 
T0B3HHH UIKOA, yHHAHm H HHCTHTyTOB ynamHMHCH. B pe3yAbTaTe 3T0T0 H6KO-
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Topan nacTb ynamaxc'a O^eccKoro MHCTHTÿTa HHJKèHepOB MopCKoro ipaOTa il 
A pyrax BbiciuHx h cpeflHnx yieÔHbix 3aBeAeHHñ MM<£> He cooTBeTCTByeT Tpe- 
ÔOBaHHHM, npezrŁHBJiaeMblM K paÔOTHHKaM MopCKoro CpJIOTa. H3BeCTHO 
neMajio cAyqaeB, KorAa KypcaHTw nnasaTeAbCKiix cneimanbHocTeH nocjie 
OKOHqaHHH HMH yqeÔHoro 3aBefleHHH OKa3biBaiOTCH HenpnroAHbiMH k cjiyjKôé 
Ha (p jio je^no  coctohhhio 3AopoBbn (cjiaôoe 3peHHe, c jiyx , noABepa<eHHocTb 
MOpCKOH 6ojie3HH H T. n.) H no flpyrHM npHHHHâM.

Oa h iim  H3 Hep.ocTaTKOB b paooTe rjiaBH oro ynpaBnemia yqeÓHbiMH 3aBe- 
ÂeHHHMii M M  O HBjmeTCH HeAonycTHMO MeAAeimoe paspeiuemie BbiABHraeMbix 
C3M0H HŒ3HbIO BOnpOCOB, CBH33HHbIX C HeoÓXÓAHMOCTbiO KOpeHHOFO y jiyq - 
uieHHH npoH3BOACTBeHHOH npaKTHKH KypcaHTOB ôeperoBbix cnepHajibHOCTeH 
h ocooeHHO MOPCKOH npaKTHKH KypcaHTOB njiaBaTejibCKHx cnepnajibHocTeH. 
hcrecTBeHHo, hto 3Ta HHqeM He onpaBAHBaeMan MeAAHTeAbHocTb b peuieHHH 
Ha3peBUiHx BOnpOCOB CTaHOBHTCH nocTOHHHOH TeMOH nnceM h cTaTeñ, nOCTy- 
naiomHX b opraHbi Hamefi nena™ ot pana paöoTHHKOB yqeÓHbix 3aß'eAeHHH 
KOMaHAHoro cocTaßa cpjiOTa, KanrnraHOB h MexaHHKOB.

Ocoöoe 3HaqeHiie b Aammm momcht npnoßpeTaeT npaBHAbHaa noeraHOB- 
Ka paooTbi yqeÖHbix cyAOB, yKOMnjieKTOBaHHe hx iipenoAaßaTejibCKHMH KaA- 
paMH, ycTaHOBjieHHe TßepAoro BHyTpeHHero pacnopnAKa a a h  KypcaHTOB h 
HAeHOB 9KHna>KeH, BHHMaTejibHoe OTHOHieHiie k yqeÖHbiM cyAaM co CTopoHbi 
pyKOBOAHTeAeñ nopTOB h napoxoACTB, KOTopwe KpoBHo 3anHTepecoBaHbi b xo- 
porneft nOATOTOBKe KBaAH(pHH,HpOBaHHbIX KaApOB.

^TjiaBHoe ynpaBAeHHe yqeÖHbiMH 3aBeAeHHHMH M M O  aoajkho npoHBHTb 
neoöxoAHMyio qyTKOCTb k HMeiomiiMCH noAe3HbiM npeAAOHieHHHM h yMeHHe 
öoAee onepaTHBHO pem aib  BCTaionwe nepeA hum  eaceAHeBHO Bonpocbi yAvq- 
UieHHH nOATOTOBKH CneiI,HaAHCTOB.

H am n MopcKHe yqeÓHbie 3aBeAemi'fl' cTaan iiohth eAUHCTBeHHbiM hctoh- 
hhkom nonoAHeHHH cnepHajiHCTaMH nopTOB, cyAOB h npeAnpHHTHÖ. BaaroAa- 
pH ejKeroAHbiM BbiriycKaM M opcrax yqeÖHbix 33BeAeHHH, ocoöeHHo b nocAeA- 
HHe ABa roAa, hhcao cnemiaAHCTOB Ha cyAax h npeAnpuninnx M M $  3Haqn- 
TeAbHO yBeAHqiMocb. üiiTOMUbi MopcKHX yqeÖHbix 3aBeAeHIIH —  MOJIOAbie 
ujTypMaHbi, cyAOMexaHHKii, paAnonHXieHepbi, SAeKTpoMexamiKH h SKcriAyaTa- 
HHOHHHKH, npoHBAHioiHne SHpprmo, HHHHHaTUBy k öoTbume TBopqecKHe cno- 
COÖHOCTH, BblABHraiOTCH Ha KOMaHAHbie AOAHÍHOCTH.

yM ejio  coqeTaTb TBopqecKHe cham  CTapbix h m o ao ahx  cnemiaAHCTOB, 
ÖOAblUOft npaKTIiqeCKHH onbfr OAHHX C 3aAOpOM, HOBbIMH 3aMbICJiaMH H Aep- 
saHHHMii ApyrHX h HapejinTb 3th cham Ha AaAbHeñiiiHH nporpecc h npocAaB- 
AeHiie Hameñ comianHCTKqeCKoñ t6xhhkh —  TaKOBa 3aAaqa Kaa<Aoro pyKo- 
BOAHTeAH H KOMaHAHpa. F

ripHAH na cyAHO, B nopT, b aex npeAnpHHTHH hjih b KOHcipyKTopcKoe 
fíiopo, K3HÍABIH MOAOAOH CnemiaAHCT AOAHCeH C AIOÖOBblO H OCOÖblM qyßCT- 
BOM OTBeTCTBeHHOCTH OTHOCHTbCH K CBOHM OÓflBaHHOCTHM, COBepiIieHCTBOBaTb 

CBOH 3H3HHH, AOnOAHHH H pa3BHBaH HX, 0BAaA6B3Tb npaKTIIHeCKHMH 3H3HHH- 
MH H, nOAb3ynCb nOAAepîKKOH H BHHM3HHeM CTapb'X onbiTHbix cnemiaAHCTOB 
h pyKOBOAHTeAeñ, cTpeMHTbcn CAeAaTb Bce B03M0a<H0e a ah  pa3Bimm h npo- 
HBeTaHHH OTeqecTBeHHoñ H aym  h tcxhhkh .

nepBeñmeñ o6n3aHiiocTbío Ka>KAoro pvKOBOAHTeAH-óoAbmeBHKa HBAneTCi' 
CHCTeMaTHqecKan, KponoTAimaa, ynopnan paöoTa h 3a  BbipamiiBaHiieM KaapoB.

HeoÖxoAHMo nocTOHHHO noMHHTb yKa3aHHH TOBapHma CTaAHna, AaHHbie 
b AOKAaAe na X V J II cbesAe B K n ( 6 ) :  «...3a6oTAHBo BbipamiiBaTb KaApw, no- 
MoraTb KaacAOMy^pacTymeMy paöoTHHKy noAHHTbcn BBepx, He acaAerb BpeMe- 
HH AAH TOTO, HTOÓbl TepneAHBO «nOBOSHTbCH» C T3KHMH paÔOTHHKaMH H VCKO- 
pHTb HX pOCT».

Ham a napTna co3A3Aa MHoroqiicAeHHbie KaApbi naprañHbix, coßeTCKHx h 
X03HHCTBeHHbIX paÖOTHHKOB, CTOHU|HX Ha ypOBHe nOAHTHqeCKHX pyKOBOAHTe-
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JieH, oéjia/iajomHX yMemieM iicxoAHXb b CBoeñ paóoxe H3 HHxepecoB CBoero ña­
pó la , coiíHajiHCTiiqecKoro rocyAapcxBa h KOMMyHHcxHHecKoro cxpoHxeAbcxBa. 
TaxiiMH KaApaMH pyKOBOAHxeAeñ pacnojiaraeT h nam MOpCKOH (Jiaox .

BbICOKHe AOCTOHHCTBa 3XHX BOCIlHTaHHblX HaiIieH napTIiefi Ka/ipOB C HOBOH 
chaoh npoHBHjiHCb b óopbóe 3a BbinoJiHeHHe njiaHa nocjieBoeHHoñ cxaAHHCKoñ 
nHTHjieTKH. B óopbóe 3a BbmojiHeHHe rocyAapcxBeHHbix njiaHos nepeso30K py- 
KOBOB,HTejm HauiHX opraHH3aB,HH npoAeMOHCTpiipoBajiH SojibiueBHCTCKyio 3pe- 
AOCXb, OpraHH3aTOpCKOe MaCTepCTBO, HaCXOHHHBOCXb B AOCTHÍKeHHH nOCTaB- 
JieHHbix 3a^,aB h yMernie npeoAOAeBaxb xpyAHocxH.

H o  óojibineBHKH He MoryT ycnoKaHBaxbcn Ha AoexHrHyxoM, ÓAaroAyniecx- 
BOBHXb H npHXOAHTb B yMHJieHHe OT COdcTBeHHblX noSeA H AOCTHJKeHHH. Kaxí- 
AblH SOAbUieBHK-pyKOBOAHTeJIb AOAHíeH OÓJiaAaTb CnOCOÓHOCT'bK) BHAeTb He 
TOAbKo ycnexH, ho h HeAocxaxKH, qecxHo npH3HaBaTb cboh npoMaxH h oihh6kh 
peuiHTejibHo npeoAOJieBaTb hx .

ElpejKAe Bcero HaAo, hto6m  HaniH KaApbi rAydxíe OBAaAeBaAH MapKCH- 
CTCKO-AeHHHCKOH xeopneH. Be3 ycBoeHHA 3Toro yaeHHH, ocBemaiomero reHe- 
paAbHbiñ n y T b  HcxopnqecKoro pasBHXHH, pacKpbiBaiomero cm hca  coBpeMeHHbix 
COOblXHH, HejIb3H ÓbITb C03H3XeAbHbIM pyKOBOAHTeAeM KOMMyHHCXHHeCKOrO 
CTpOHTeAbCTBa Ha TOM HAH HHOM yqaCXKe.

BoAbHieBHCTCKaH napTHH BocnHTMBaeT KaApbi b Ayxe HenpmviHpHMocxH k 
3acT0io, kochocth, pyTHHe; oh a npeA-bHBji'aeT k  KaApaM BbicoKHe xpedoBaHHH 
He AaeT hm  ycnoKaHBaxbCH Ha AocxHrayxoM, pa3BHBaeT hx HHHHHaxHBy.

K  pyKOBOAHiHHM KaApaM napTHH npeA-bHBjiíieT noBbimeHHbie TpeéoBaHHH. 
KaxíAbiH pyKOBOAHTejib AOAxeH odAaAaxb qyBcxBOM »o'Boro h hkxhbho noA- 
AepxcHBaTb Bce nepeAOBoe, nporpeccHBHoe b pa3BKXHH Harnero xo3HñcxBa.

Oa HHM H3 3HaHHTejIbHbIX HeA0CT3TK0B B padoxe C KaApaMH pyKOBOAHTe- 
Jiefi HeKOxopux HaniHX npeAnpHHXHfi h KOMaHAHoro cocxasa cyAOB HBAaexcH 
HeBHHMaxe/ibHoe oxHomeHue k moaoamm  cnepHaAHCTaM, npHÓbiBHiHM b Kaqe- 
cTBe KB3AH(J)HHHpoBaHHoro nonojiHeHHH. HecMoxpa Ha pna yxasaHHH M hhh- 
cxepcxBa no axoMy Bonpocy, Bce eme HepeAKH cjiyqan, KorAa pyKOBOAHxeAH He 
3HaK0MHXCH C npHÓblBIUHMH MOAOAHMH CneHHaAHCXaMH, nepeAOBepHH 3X0 Ha- 
HaAbHHKy 0XAeAa khapob . Ebraaiox cjiyqaH, KorAa pyKOBOAHxejin npeAnpHH- 
thh h opraHH3au,HH, He noHHMan nepcneKXHB h 3ap.an, cxohiahx nepeA pyxo- 
BOAHMbiMH HMH npeAnpmiTHHMH, oxKasbiBaroxcH o t  npneMa m o ao ahx  cneima- 
JIHCX0B H3-33 HeXíeAaHHH «B03HXBCH» C HHMH. TaK 6bIA0 Ha 3aB0Aax 
HM A . M apxn (AHpexxop A. CoHcJiep), h m . riapHKCKOH KoMMyHbi (AiipeKxop 
X. iypHMaH), Ha KanoHepcxoM saBOAe (Anpexxop x. npoxocjibeB), b CoBxaH- 
xepe (Han. x. PyKHH), b HepHOMopcKOM napoxoAcxBe (Han. x. .HaHqeHxo) h a p .

yKOBOAHxejin sthx opraHH3au,HH CAado padoxaiox c KaApaMH cneuHajiHCxoB, 
He H3yqaiox hx , a noAoMy noAnac h ne 3aMeqaiox pocxa m o ao ahx  cneiiHaAH- 
cxob, cnocouHbix BbmojiHHXb oxBexcxBeHHyK) padoxyj

Hexoxopbie pyKOBOAHxejiH Hamnx npeAnpHHXHH u opraHH3au;HH npoHBAH- 
k>t oo.A3Hb BbiABHraxb MOJioAbie KaApbi.

C jieAyei CKa3axb, hto AOJiJKHoro BHHMaHHH paóoxe no H3yqeHino h b h - 
pam;HBaHHio KaApoB He yAejiHioT He tojibro pyKOBOAHxejiH npeAnpHHXHfi h on- 
raHKsaum , ho i, HeKoropwe pyKO Bom reM  raaüHb.x ynpauíie»»#, b tou  S -  
Ae h raaBHoro ynpaBJieHHH khapob , Koxopue He npoHBAHiox aoajkhoh xpe- 

ooBaieAbHocxn B 3X0M Bonpoce K pyKOBOAHxeAHM opraHH3aHHH H npeAnpn- 
HXHH H KOMaHAHOMy cocxaBy cyAOB, 1 A 1 "

HaAo óbicxpee H3>Kmb axox HeAocxaxoK b padoX'e c KaApaMH h He doHXbCH 
BbiABHraxb MOJioAbix cneHHaAHCxoB Ha OxBexcxBeHHyio padoxy

PyKOBOAHxeAH Hainnx npeAnpHHXHH h opraHasamin, KOMaHAHHñ cocxaR 
cyAOB odAeqeHbi bhcokhm  AOBepneM coBexcKoro HapoAa. Ilapx iiH  npaBHxem 
cxbo xpeóyiox, nm ñu  pyKOBOAHxeAb, kom bhahp , o ó ^a u n u n  B o cnn ra ' 
Baxb noAHHHeHHbix B Ayxe cxpororo coÓAioAeHHH rocyAapcxBeHHoá h TpyAo-



ëo h  ÄHCUHnjiHHbi, caM  iip é m A e  ace ro  6 u a  oopaauoM  íí tipkM épO M  A fta  Ä p y f t ix  f i 
BbinojiHeHHH ycTaBH bix n o jio K eH H H , n p aB H ji h  o c o ö u x  TpeöoBaHHH, BUTexaro 
m a x  H3 xap aK T ep a  h  cnepHCpHKH p a ö o r a  Ha MopcKOM (pjiOTe,

O c o ó u e  TpeóoBaHHH npeABHBAHiOTCH K KanHTaHy c y a n a , x a x  k  no jiH O - 
BJiaCTHOMy KOMaH^Hpy H pyKOBOÄHTeJIK) KOJIJieKTHBa. E M y  ÄOBepeHO He TOAb- 
Ko ueHHoe rocyAapcTBeHHOe HMyipecTBO, h o  h  >KH3Hb m h o t h x  A iO A e i. KanH TaH  
AOJIJKeH OTAHHaTbCH OCOÓbIMH KaHeCTBaMH. H to 6 u  OnpaBAaTb BbICOKOe AOBe- 
pa e  H apoAa h  BunoAHHTb poA b KOMaHAHpa, oh AOJiJKeH ôbiTb T p e ô o B a re jib - 
HblM, CnpaBeAJIHBblM, npHHUHnnaAbHblM , AHCpHnAHHHpOBaHHUM, HMeTb He 
TOJibKO (popM aAbHoe, ho  h  M opaAbHoe n p aB o  npeA tH B A H Tb BbicoKyro T pefto1- 
B3TeAbH0CTb K AP yrH M .

BaíKHeñHIHM  yCAOBHeM BOCnHTaHHH KaApOB B A y x e  ÖOAbUieBHCTCKOH HAé H- 
HOCTH, TpeÖOBaTejIbHOCTH H HenpHMHpHMOCTH K HeA0CTáTK3M HBAHeTCH pa3- 
BepTblBaHHe KpHTHKH H CaMOKpHTHKH. ToB apH H i C t 3AHH yHHT: « H e  OTMenafl 
H He BUHBAHH OTKpHTO H HeCTHO, KaK 3T0 nOÄOÖaeT ÖOAbHieBHKaM, HeAOHeTbl
h  o u ih ö k h  b  Harnea paôoîe, m h  3aK puB aeM  ce6e Aopory BnepeA. H y, a m u  x o - 
t h m  ABHraTbCH BnepeA- H  h m c h h o  noTOMy, h to  m u  x o t h m  ABHraTbCH BnepeA,
MU AOAJKHU nOCTaBHTb OAHOH H3 CBOHX BaXKHeHIUHX 3aAan HeCTHyiO H peBO- 
AK)IJ,HOHHyK) CaMOKpHTHKy».

Pa3BepTUB3HHe ÓOJIbUieBHCTCKOH KpHTHKH H CaMOKpHTHKH HBAHeTCH OA‘ 
HHM H3 BaXKHeHUIHX yCAOBHH HeyKAOHHOTO nOABeMa H pOCTa BO Bcex OÓAaCTHX 
H am en pa öoT U .

CoBeTCKHe j iio a h  b  j ik )6 o m  Aejie —  doA b iuoM  h  M anoM  —  h c x o a h t  h 3 h h - 
TepecoB napTHH, HHTepecoB H apoA a. KoMMyHHCTHHecKan napTHH cypoB o  o c y x -  
AaeT Bee t o , h to  h a c t  Bpa3pe3 c  HHTepecaM ii ro cyn a p cT B a , H apoA a, b  y ro A y  
BeAOMCTBeHHUM, MOCTHHHeCKHM, rpynnO B U M  HAH npHHTeAbCKHM OTHOUieHHHM.

B blTb npHHUHnHaAbHUM B paÓOTe, BOCnHTUBaTb B 3T0M Ayxe K aA pU  —  
OAHa H3 BaJKHeñuiHX 3aAan K a x íA o ro  pyKOBOAHTeAH. B u c o x a n  np H m ran H a nb - 
HOCTb, HeCTHOCTb, npaBAHBOCTb, ÓOAbUieBHCTCKaH TpeÓOBaTeAbHOCTb, BbICOKaíi 
M opaAbH an h  HpaBCTBeHHan h h c to t3 h b a h io t c h  Heo'rbeMJieMbiMH KanecTBaMH 
Ka>KAoro öoAbm eBHKa, K a jK A o ro  co B e rcK o ro  neAOBeKa. n o A M eH a  npHHUH- 
nnaAbHOCTH b p a ó o ie  npHHTeAbCKHMH o t h o u ic h h / im h , naHHÔpaTCTBOM b o t h o - 
uieHHHX c noAHHHeHHUMH eru,e BCTpenaeTCH b H eKO Topux Haurax opraH ii3apH H X  
h  Ha cyAax. 3 to  HaHOCHT ó o a b u io h  BpeA H an ieM y o ô m e M y  AeAy.

üpHHTeAbCKHe OTHOUieHHH, naHHÔpaTCTBO, HeHCn0Ab30B3HHe CBOHX npaB  
HanaAbHHKa, 6ecnpHHunnHOCTb pyKOBOAHTejia He BocnHTUBaioT JiioAeH b Ayxe 
co3HaTeAbH oro OTHOUieHHH k  T pyA y , a nopo jK A a iO T TepnnM oe OTHOiueHHe k 
nepe»CHTKaM KanHT3AH3Ma, h m c k h u h m c h  e ipe  b  co3H3h h h  H eKO Topux coBeT- 
c k h x  m oA eñ, p a 3A a ra io T  AHCunnAHny. EcTb H eM ajio  cpâKTOB, K o rA a  b h h o b h h - 
xaMH aBapHH cyAOB h  MexammMOB h b a h io t c h  K anH TaH u h a h  A p y rn e  A n n a  
KOMaHAHoro cocTaBa, oÔ A aaaiom H e yK33aHHUMH OTpHuaTeAbHUMH KanecTBa- 
MH, He AOCTOHHUMH pyKOBOAHTeAH-ÔOAbineBHKa.

napT H H  JleHHHa-CTaAHHa npOHBAHeT HCKAIOHHTeAbHyiO 3aÔOTy O BOCnH­
TaHHH KaApoB, noBceAHeBHo y a m  h x  HCKyccTBy ôoAbineBHCTCKoro pyKOBoa-’ 
CTBa. O H a HeycTaHHo npHBHBaeT c o b c tc k h m  a jo a h m  nyBCTBo b h c o k o h  o t b c t - 
CTBeHHOCTH 3a nopyneH H oe AeAO, BocnHTUBaeT h x  b  A y x e  a k >6b h  k  com iaA H - 
CTHHecKOH PoAHHe, b Ayxe npeAaHHOCTH BeAHKOMy a e n y  JleH H H a— CTaAHHa.

3a6oTAHBO paCTHTb H BOCnHTUBaTb K aA pU , BO-BpeMH H CMeAee BUABH- 
raT b  MOAOAbix paôoTHHKOB, no M oraT b  h m  noAHHTbcn a o  ypoBHH pyxoBOAH- 
TeAen, HeycTaHHo h  KponoTAHBO BocnH TU B arb h yxpenA H Tb b k 3 îk a o m  M opane, 
b  K3JKA0M paôoTHHKe BbicoKHe M O paAbHue KanecTBa, A ïoôoB b k  T pyA y  h  n o - 
pyneHHOMy u e a y , npeAaHHOCTb HHTepecaM ôoAbuieBHCTCKOH napTHH h  CoBeT- 
CKoro rocyA apc'TB a —  TaxoB ä OAHa H3 caM U X B a s tH u x  3aA an h  o6H3aHHO- 
CTeS KancAoro KanHTaHa h KOMaHAHpa ÿ A o x a , K a » A o ro  pyKOBOAHTejis.



,77. TyPELlKHH
----- ☆ -----

K B o n p o c y  o  M c r o / i e  h c i h c j i c h h a  

npOAOJDKHTejibHocTH oôopoîa cyniia
(B  nopHAKe oßcyÄfteHHH)

Oähoh h3 B axH efîm H X  3 a na n  paßoTHHKOB M opcK oro  (})jiOTa hbahctch 
AOCTHJKeHHe Ha 6a3e no.nHoro Hcnojib30BanHfl Bcex TexHHHecKHX cpeACTB h 
BHyTpeHHHX pe3epBOB ^ J io ra  h nopTOB M aKCHM ajibHoro ycKopeHHH o f io p a ra -  
B36M0CTH CyAOB. ÜOSTOMy B CHCTeMe H3MepHTeAeft HCnCAb30BaHHH (jDJIOTa 
noKa3aTeAb « o  6  o p o t  c y  a  h a», C BH 3biB aiom H H  Bce SAeMeHTbi S K cnA ya- 
TauKH (JjAora, hbahêtch oahhm  h3 ochobhhx KanecTBeHHbix H3MëpHTeAefi 
p a ß o r a  $AO Ta, T a x  KaK BbinoAHeHHe 3aAaH H oro oôopOTa c yA n a  pem aeT 
BbinojiHeHHe nAaHa nepeB030K.

CoKpameHHe cpeAHeñ npoAOAXtHTeAbHOCTH oßopOTa cyAHa (npn He chh- 
jKaiomHXCH npoTHB nnaHa cpeAHnx npoôerax rpy3a) hbahctch ocHOBHoñ 
3aAaHeñ paôoTHHKOB napoxoACTB, nopTOB h MnHHCTepcTBa b 6opb6e 3a nepe- 
B03KY MaKCHM3AbH0r0 KOAHHeCTBa rpy30B HaAHHHblM (J)AOTOM.

B 1945 r. H3MepHTSAb «oöopoT cyAHa» 6 h j i  BnepBue bbcagh b  cncxeMy 
noKa3aTeAeñ paßoTbi (f>AOTa, xapaKTepH3yioiHHx cTeneHb HcnoAb30BaHHH rpy - 
30n0A"beMH0CTH CyAOB, BbmOAHeHHH HMH 3aAaHHbIX HOpM CKOpOCTH xoAa H 
HopM rpy30Bbix paôoT b nopTax. O a h 8ko pa3pa6oTaHHan b to BpeMH h npn- 
MeHHromaHCH ao chx nop MeTOAHKa onpeAeAeHHH stoto BajKHeñmero H3Me- 
PHT6AH He MOÎKeT CHHTaTbCH OKOHHaTeAbHOH, TaK K3K npOAOAJKHTeAbHOCTb 
oôopoTa no STOMy ycAOBHOMy MeTOAy hchhcahctch b npeAnoAOAceHHH, hto 
cpeAHHH AajibHocTb p eñe a cyAHa paBHa yAßoeHHOMy cpeAHeMy npoôery oahoh 
TOHHbi rpy3a.

B H acTonm ee BpeMH cpeAHHH npoAOAAiHTeAbHocTb oôopoTa cyAHa, b coot- 
BeTCTBHH C «Y K33aHHHMH no  COCT3BAeHHK) TOAOBOrO HA3Ha nepeB030K H pa- 
SoTbi <l)AOTa Ha 1946 r .» ,  pa3pa6oTaHHbiMH M HH H depcTBO M  MopcKoro <J)AOTa, 
onpeA.eJiHeTCH c jie A y io iiu iM  o6pa30M:

T  . — 21 i 2 X o  X 2 K „  ‘ oô — - y  -(-■---------M---------

rAe T 06 — cpeAHHH npOAOJUKHTejibHocTb oôopoTa b  cyTKax; l  —  cpeAHHH
AaAbHocTb npoöera 1 t rpy3a b  m h a h x ; V  — cpeAHHH 3KcnAyaTauH0HHan 
CKopocTb xoAa b  m h a h x  b cyTKH; D  —  cpeAHHH rpysonoA^eMHocTb cyAHa
B T0HH3X; Kzp —  K03(f)(|)HHHeHT HCn0Ab30BaHHH rpy30nOA"beMHOCTH; M __
cpeAHHH BaJioBan HopM a rp y 3 0 B b ix  paßoT b  t o h h 3x  b cyTKH .

riepBbiH HAeH 3TOH cfiopMyAbi onpeAeAHeT npOAOAxcHTeAbHocTb xoAOBoro 
BpeMeHH, BTOpOH —  npOAOAACHTeAbHOCTb CTOHHOHHOTO BpeMeHH. KaK BHAHO 
H3 3T0H CfjOpMyAbl, ÜOA CpeAHHM OÔOpOTOM CyAHa nOHHMaeTCH TaKOfi HUKA 
ero paôoTbi, KOTopbiñ BiunonaeT b ceda nepexoA ot nopTa otnpaBAeHHH ao
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nopia Ha3HaqeHHH h oSparubra nepexon b nepBOHananbHbift nopT ornpaBjie- 
hhh. TaKOH cnocoó onpeneneHHH cpenHeft npononJKHTejibHOCTH oSopoTa 
cy^Ha, Korna npiiMeHeHne ero orpaHHHHBaeTCH TOjibKO cjiynaHMH, Korna cyna 
paSoraiOT Me>Kny nsyMH nopraMH, He mojkct cnnTaTbCH nocTaToiHbiM h non- 
HocTbio npHeMJieMbiM, HTO cnenHajibHo h oroBopeno b ynoMHHyTbix Bbime 
«yKa33HHHX».

T ob. H hhokob b CBoefi CTaTbe «06opo i cynHa» hjih «peficoo6opor cynHa'> 
(cm. «MopcKofi (Jijiot», JSTe 5 3a 1951 r.) , coBepmeHHo npaBHJibHo oTMenan 
HenocTaTKH neficTByiomero -b HacTOHinee BpeMH cnocoóa onpeneneHHH npo- 
non>KHTejibHocTH oóopoTa cynHa, npennaraer hobmh cnocoó, KOTopbiii mojkho 
Bbipa3HTb cnenyiomeft (JjopMyjioft (t . H hhokob b CBoeft CTaTbe (JiopMynbi 
onpeneneHHH BpeMeHH peftcooóopoTa He npHBonHr):

Toó —
2 X  DK',

Kip- np V M
rne, KpoMe H3BecTHbix HaM o6o3HaqeHHH: K-P.np —  KoscJnlnmHeHT rpy3o- 
Eoro npoóera, onpenenneMbift io k  oraomeHue Mencny npoóeroM cynHa c rpy- 
3om k o6meMy npoóery cynHa (oTHomeHHe TOHHanie-MHjib c rpy30M k oóihhm 
TOHHaiKe-MHjiHM); W ? p  — K03(|xJ)HUHeHT 3arpy3KH cynHa, onpenenneMbift 
nyreM neneHHH TOHHO-MHjib Ha TOHHajKe-Mirnn b rpy3y.

Tob. H hhokob  ̂ cnaraeT, hto BBenemieM b pacneT oóopoTa cynHa nByx 
hobmx noKa3aTeJieft — «K03i})(})nnHeHT rpy30Boro npoóera» h «K03(f>(|)HnHeHT 
3arpy3Kii» BMecTO «KOscfKjjimneHra ncnonb30BaHHH rpyaononijeMHocTH» 
nocniraeTCH B03M0>KH0CTb npaBHjibHoro onpeneneHHH nponoJiTKHTenbHOCTH 
ooopoTa cynHa.

npennaraeMbin t . H hhokobmm MeTon onpeneneHHH npononjKHTenbHocTH 
ooopoTa cynHa xoth h pacmiipneT bosmojkhoctł ero npnMeHeHHH, nocKonbKy 
no 3TOMy Merony mojkho paccnnTaTb oóopor cynHa npn paóoTe ero Me:?Kny 
TpeMH h óonee nopTaMii, onnaKO h stot MeTon He nnuieH cymecTBeHHbix Heno- 
CTaTKOB, Tai< KaK He Bcerna npaBunbHO OTpancaeT hcthhho6 BpeMH (JiaKTHne- 
CKoro oóopoTa cynHa.

Tob. H hhokob b npHBeneHHOM hm npiiMepe orpaHinniBaeT paóoTy cynHa 
Mencny rpeMH nopiaMH, npnneM ncxonHT H3 Toro, hto KonnnecTBo npHHHToro 
b onHOM nopTy rpy3a nonHOCTuio cnaeTCH b npyroM nopiy. B stom cnynae, 
He33BHCHM0 ot HaniiHHH 6annacTHbix npoóeroB, npononjKHTenbHocTb oóopoTa 
cynHa, paccHHTaHHaH no MeTony t . HnnoKOBa, 6yner coBnanaTb c (jiaKTiine- 
CKoft nponon>KHTenbHOCTbio peftca. OnHano b ycnoBHHX paóoTbi mopckhx 
cynoB bo Bcex óaeceftHax oóbniHbiMH HBnnioTCH Taioie peftcbi, b KOTopbix 
rpy3, npiiHHTbiH Ha cynHO b onHOM nnn b nsyx nopTax ompaBjieHHH, cnaeTCH 
nacTHHHO b onHOM nop iy  Ha3HaneHHH n 0CTaT0K rpy3a cnaeTCH b ’ npyroM 
(hjih npyrnx) nopTy.

npHMeHHM nu nnn 3tiix cnynaeB Meron onpeneneHHH npononJKHTenbHO- 
CTH oóopoTa cynHa, npennojKenHbift t . H hhokobhm? B yn e r j m  nponon>KH- 
TenbHOCTb oóopoTa, paccHHTaHHan no ero MeTony, coBnanaTb c (jiaKTHnecKoft 
nponon>KHTenbHocTbio peftca cynHa?

i ln n  OTBeTa Ha sth Bonpocbi paccMorpnM peftc onHoro H3 cynoB rpy3o- 
non-beMHGCTbio 7 000 t. Pe3ynbTaTbi stoto peftca cBeneHbi b TaónHiiy 
(CM. CTp. 7).

nonCTaBHB 3TH SHaHeHHH B (JlOpMyny nponOnJKHTenbHOCTH oSopOTa 
cynHa, npennojKeHHyio t . H hhokobhm , nonyiHM:

To

Tr1 06. cm

m
. xod — j n xx o — 33,9 H3C3

205 nac.

1 , 0 X 9  
? X  7000 X  0,778 

£3

TaKHM o6pa30M, ofiman npononjKHTenbHocTb oSopora cynHa, HcnncneH
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Han no Meroay, npeAAOxíeHHOMy t . M hhokobhm , 6yn,eT paBHa 238,9 nac.; 
H3 hhx Ha xojxy —  33,9 nac. h ea ctohhkc — 205 nac., b to BpeMH khk cjjaK- 
THnecKaH npoaoji>KHTejibHocTb 3Toro peñca 6bma paBHa 307,5 nac., H3 hhx 
na xoAy —  43,5 nac. h Ha CTOHHKe —  264 naca.

SaeMeHTbi peftea
E^HHHua

H3MepeHHH
riopT A r iopT  b r io pT  b Htoto

BpeMH Ha xoay ( n e p e x o « ) .................. Mac 24,2 19,3 43,5
BpeMH na CTOHHKe (no rpy3K a , pa3- 

rpy3 ita , TexHHH. o n e p .) .................. » 120 96 48 264
ripHHHTO r p y 3 a ......................................... Tohh3 7000 — 7000
CsaHo rpy3a  .............................................. — 3500 3500 7000
ripoñaeHO  MHJib — B c e r o ....................... M hjih — 218 174 392B tom HHCjie c r p y 3 0 M .................... — 218 174 392
C fle jia n o  TOHHaace-M Hab....................... — 1526 1218 2744B tom iHCJie c r p y a o M .................... — 1526 1218 2744
CflejiaHO TOHHO-MHJJb ............................ — 1526 609 2135CKOpoCTb X O A a ........................ M m ib /nac . — 9 9 9
BaaÓBa« HopMa rpy30B w x pa6oT b nac ToHHa 58 37 73 53

HCXOflH H3 4>8KTHtíeCKHX flaHHblX 9TOTO peft&a, IIOJiy^HM:
„  „ 2135
CpeflHHft npoóer 1 t rpysa =  -jopo" = 305 MHjib

Ko9(})(})HijHeHT rpyweHoro upoóera =  07aa ' = 1.0

Ko9t}x})HuneHT 3arpy3KH

B neM me ouraÓKa t . HHHOKOBa?

2744
2135
2744 =  0,778

Tob. H hhokob b npe^jiaraeMOM hm MeroAe onpeAeAeHHH npOAOAJKiiTeAb- 
hocth xoaoboto BpeMeHH peñca cyAHa hcxoaht He H3 npoóera cyAHa, a b Ka- 
necTBe ncxoAHbix AaHHbix npHHHMaex cpeAHHÍi npo6er oahoh tohhh  rpy3a 
h K03(J)(j3HU,iieH,x rpyjKenoro npoOera. 3 th a b a m>Ka3aTeAH hh b Kaxoñ Mepe 
He xapaKTepH3yioT a a h h h  penca, t . e. paccTOHHHH, npoxoAHMoro cvahom . 
BeAHHHHa cpeAHero npoOera oahoh tohhh  rpy3a h K03(]bc¡)HH,HeHTa rpyxce- 
hoto npo6era 3aBHCHT o r KOAiinecTBa nyHKTOB norpy3KH h Bbirpy3KH rpy3a 
(ABa h óojiee nyHKTOB) h ot HaAHHHH rpy3a Ha óopTy cyAHa nocne BbixoAa 
ero H3 na>KAoro npoMe>KyTOHHoro nyHKTa, a He ot a a h h h  penca cyAHa.

B npnBeAeHHOM Bbime npiiMepe (JjaKTHnecKoñ paOoTbi cyAHa cpeAHnn 
npoOer oahoh tohhh  rpy3a coct3bha 305 MHAb, a K03(})(})HHHeHT rpyníeHoro 
npoOera 1,0. B pe3yjibTaTe stoto npoTHJKeHHOCTb penca b m hahx , noAcnn- 
TaHHan no MeTOAy t . HHHOKOBa, cocTaBHAa 305 MHAb, b to BpeMH Kan cyAHo 
3a stot pene (J)aKTnnecKH nponiAo 392 m h ah . 3 to h onpeAeAHAO HenpaBHAb- 
T^HHHoi5oBaĤ  X0,zl0B0r0 BPeMeHH peñca cyAHa, ncnncAeHHyio no MeTOAy

ZIah onpeAeAeHHH npoAOAXHTeAbHocTH ctohhohhoi'o BpeMeHH t . H hho­
kob bboaht noKa3aTeAb «K03(Jic|)HHHeHT 3arpy3KH», onpeAeAHeMbiH hm  Kan 
OTHOHieHHe BHÜOAHeHHHX CyAHOM TOHHO-MHAb K TOHIiajKC-MHAHM B TDV3V. 
ÜAH3ko 3to OTHomeHHe He xapaKTepH3yeT KOAHnecTBa rpy3a, nepepaSoTaH- 
Horo nopraMH b AaHHOM peñee. F

B oahom h tom nce peñee KOAHnecTBo nepepaóoTaHHbix nopraMH tpvbob 
MOJKeT OCTaTbCH HeH3MeHHbIM, 3 KOAHHeCTBO TOHHO-MHAb yMeHblHHTCH B CBH3H 
co CAaneñ nacra rpyaa b npoMeJKyroHHHx noprax. C Apyroñ ctopohh oahv 
H Ty JKe TOHHOMHAbHyiO npOAyKHHK) MOJKHO BbmOAHHTb, nOrPV3HB H BblróvHHR 
pa3Hoe KOAHHecTBO rpysoB. n 03T0My B npnBeAeHHOM Bbiiue npHMepe f i ™ “  
necKOH pago™  cyAHa KOAHnecrBo rpyaa, nepepaOcraKHoro nopraMH paccnn-
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TaHHoe no MeTOAy t . HHHOKOBa, cocTaBHAO 6bi 2 X 7  0 0 0 X 0 ,7 7 8 = 1 0  900 r, 
B to BpeMH Kan tjiaKTHHecKH b 3TOM pence 6buio norpyjKeno h Bbirpy>KeHO 
14 000 t . 3 to h onpe^ejiHJio HenpaBHjibHyro BeAHHHHy npoAOA>KHTeAbHOCTH 
ctohhohhoto BpeMeHH penca, paccHHTaHHyio no MeTOAy t . HHHOKOBa. Tannw 
o6pa30M, Meroa t . HHHOKOBa, nan n mctoa, npnMeHHiomiiHCH b HacTonmee 
BpeMH, AaeT HeTOHHbie pe3yjibTaTbi.

Bonpoc npaBHJibHoro onpeaejieHHH npoAOAJKHTeAbHOCTH oöopoTa cyAHa 
npnoöpeTaeT ncKjnoHHTejibHo BaxŒoe 3HaneHHe a a h  njiaHOBbix h sKcruiyaTa- 
HHOHHblX paÖOTHHKOB.

y^HTblBaH 3TO, aBTOp CT3TbH pa3pa60TajI HOBblH MeTOA, no KOTOpOMy 
CpeflHKDIO npOÄOJDKHTejIbHOCTb OÖOpOTa CyAHa peKOMeHÄyeTCH OnpeAeJIHTb 
cjieAyiomHM o6pa30M:

^  L , 7DK"tp
1 06 — , V -f- M

I lp n  3T0M noA cpeAHeñ npoAOAjKHTeAbHOCTbio oßopoTa cyAHa cjieAyeT 
noHHMaTb BpeMH 3aKOHneHHoro AHKJia paöoTbi cyAHa Me?KAy AßyMH norpy3- 
KaMH.

X oth BHeuiHe 3Ta (JjopMyjia n cxo jxa  c npeAAOJKeHHOH t . H hho ko bhm , 
OAHaxo no MeTony onpeAejieHHH ee coeraEHbix sneMeHTOB, a 3HanHT, n no 
CBOeMy coAepJKaHHK), OHa cymecTBeHHo OTjinnaeTCH ot (JiopMyAH, npeAAo- 
«eHHOH t . H hhokobhm .

B Hamen $opM yjie, KpoMe H3BecTHbix yme o6o3HaneHnn, h'm& otcst: L — 
cpeAHHH AajibHOCTb npoöera cyAHa 3a oöopor, onpeAeJineMan nyTeM acachhh 
oöuihx TOHHa>Ke-MHJib, BbinoAHeHHbix BceMH cyAaMH, Ha oömee KOJinnecTBO 
TOHnajKe-peßcoB (npoH3BeACHne rpysonoAteM Hocm  otacabhhx  cyAOB Ha ko-

jinnecTBO pencoB —  oöopoTOß), BbinoAHeHHbix sthmh  cyAaMH ( ~ ^ p r  ) ; D —

cpeAHHH rpysonoA^eMHocTb cyAHa, onpeACAHeMan nyieM  AeneHHH KOJinne- 
CTB3 TOHHaJKe-CyTOK Ha CTOHHKe Ha CyAO-CyTKH Ha CTOHHKe; K"tp  —  K03(|)“ 
4)HHneHT 3arpy3KH, onpeAejineMbin nyTeM AejieHHH cyMMbi nepeB63eHHbix Ha 
Bcex cynax rpy30B (e P) Ha o6in.ee koahhcctbo BbinoAHeHHbix bccmh cy­
AaMH TOHHanie-pencoB (e D r).

rioACTaBHB 3HaneHHH L h K  b (JjopMyny oöopoTa cyAHa, noAynHM:

„  L , 7DK”p .... , ™ * P .  m
lo6 =  -y - -T  M  e D r X V '  t D r X M

CpeAHHH npoAOAHCHTeAbHocTb oöopOTa oAHoro cyAHa MoxceT ÖHTb hchhc- 
AeHa no CAeAyiomen (JiopMyAe:

Tuu , 2 DKtp
' M ’ (2)

TAe e L?p —  Becb npoßer cyAHa b rpyjKeHOM coctohhhh (mhah  nAaßaHHH) 
b A3HHOM pence; a —  OTHomemie nopo>KHero npoßera cyAHa k  rpynieiiOMy 
npoöery cyAHa (oTHomenne mhab  nAaBaunn b OaAAacTe k  mhahm  nAaßaHHH 
b rpynieHOM coctohhhh) ;  Ktn —  OTHomeHne KOAHHecTBa nepeBe3eHHoro 
rpy3a k rpy3onoAbeMHOCTH cyAHa.

B peKOMeHAveMvio cjiopMyAy oßopoTa cyAHa bbcach hobwh H3MepHTeAb 
«cpeAHHH npoAOAJKHTeAbHocTb npoöera cyAHa 3a oöopor» h coßepmeHHO 
no-HOBOMy npeAAaraeTCH HCHHCAHTb kos^ huhcht 3arpy3KH, hto no3BOAHeT 
OCBOÖOAHTb 3TOT MeTOA OT HeAOCT3TKOB AByX npeAHAyiHHX MeTOAOB. B 3T0M 
Aereo yöeAHTbCH, ec.nii npoAOAJKHTeAbHocTb oßopoTa cyAHa b npHBeAeHHOM 
Bbiuie npHMepe cjiaKTHnecKOH paôoTbi cyAHa paccnnTaTb no npeAAaraeMOMy 
MeTOAy [cjiopMyna (2 ) ] .

T  __ 3V2 (I 4 -0) i 2 X  7000 X  1,0 43,5 +  264 =  307,5



i ot >Ke pe3yjibTaT éyaef noayneH, ecjin iipuMCHiiíb aJin stoto cjiynaá 
h cpopMyjiy (1), KOTopaa npeaHa3HaaeHa, Kan npaEioo, a  „aa pacaeTa ofíopoTa 
no rpynne cyaos, a hmchho:

Tq6 ■
2744 

7000 X y +
2 X 7000 X  7030 

7000 X 53 ■= 43,5 -f- 264 =  307,5

TaiŒM o6pa30M Kan oömee, Tan OTaeabHo xoaoßoe h cTOHHoaHoe BpeMH 
npoaoaaíHTeabHOCTH oöopoT a cyaHa, onpeaejieHHbie no peKOMeHayeMOMy 
MeToay, noaHocTbK) cooiBeTCTByioT (JjaKTHaecKOH npoaoaíKHTeabHocTH penca 
cyaHa.

laane  ace pe3yabTaTbi noayaaTca, ecjin B3HTb HecKoabKO peñcoB oaHoro 
h  tofo  ace cyaHa h jih  pencbi HecKOJibKnx pa3Hbix cyaoB. 3 to  acaaeT upeaaa- 
raeMbiñ MeToa Hanóoaee npneMaeMbiM aaa Hcnoab30BaHna ero b npaKTHae- 
CKon pax)OTe, Tan Kan oh  npaBuabHo OTpaacaer cpeaHioio npoaoaaíHTeab- 
HocTb oöopoTa cyaHa h  jínuieH HeaocTaTKOB MeToaa, npeanaraeMoro t . H h h o - 
KOBbiM, a Tanate h cymecTByioinero MeToaa.

Haaiiane ho bhx  H3MepHTeaeö, BBoaHMbix b cncTCMy njiaHnpoBaHiia n 
yqeTa 3KcnayaTau,HH (jjjiOTa, no3BOJiHiom,nx npaBHJibno onpeaejiHTb n yambi- 
B3Tb npoaOJiaíHTeJIbHOCTb o6opOT3 CyB,Ha, OTKpbIBaiOT HinpOKHe B03M07KH0CTK 
aaa öoaee yrjiyöJieHHoro ai-iajiH3a Hcnojib30BaHiia MopcKoro TOHHaata Oanano 
caeayeT oTMeraib, aro aencTsyiomaH Ha MopcKOM (paoTe cncTeMa noKa3aTe- 
Jieñ n H3MepnTejien, xapaKTepn3yioHj,Hx CTeneHb Hcnoab30BaHH5i h npon3Bo- 
aHTeabHOCTH TOHHaaía, ein,e He coBepmeHHa h TpeöyeT HeKOTopwx nonpaBOK.

riaaHOBbie h 3Kcn.JiyaTaaH0HHbie paßonrnKH MopcKoro cpjioTa aoaJKHbi 
BucKa3aTbCH no STOMy Bonpocy h aaTb cboh npeaaoaceHHH

Mno/cenep JI. MAJ1EEB

0 KOHeiHbix BbiKJnoaaTeaax KpaHOBbix 
AByxMOTopHbix rpeft̂ epubix aeöeaoK

RÍ, . T? I'°  H3 nPaBHJI KOTjioHaasopa h M opcKoro PeracTpa CCCP npeanncbi- 
HÚrn p a a !^ taTL MexaHK3MbI noa-beMa Bcex sa e K T pn a e cK H X  KpaHOB, b tom hhcjic 
RKTiîKiRaP'J3ppîX’ KOI!eiIHŁiMH„ BŁIKJIIO,laTH7iHMH. CaMO no ce6e sto npaBHJio He 
HO hto otcvtttrÜp î í B CBOeñ ye^ ecco6Pa3HocTH, Tan Kan coBepmeHHo oaeBna- 
Horo iTiHi jin v rn m  , 0HeHHbix BbiKaionaTeaen y  rpencpepuoñ aeöeaKH nopTaab-
6bi Tanate qT0 rn w n rT n 11151100® 1I!Hor7la k hjioxhm nocaeacTBHHM. Ka3 aaocb 
oh Taxaíe, hto KpaHocTponTejibHbie 3 aBoabi 6e3 ocoóbix 3aTDvnHemiH cnmp 
aaioTCH c BbinoaHCHneM yitaaairaoro ipeSoBanna 33B W e H iiH  cnpae-

sapań, npnroM 3HaaHTeabHo ycjioatHfleT SKcnayaTannio apaña 3 to othocht 
ch K T6M KP3H3M, rae ycranoBaena aßyxMOTopHaH aeöeana 6e3 Me í a m ™ ^  
CP5I3H M e*ay MOTopaMH. B stom cayaae HMeioxca, no cym  ro B o p a Z  onu 
HaxoBbie nesaBHCHMbie aeoeaKu, oana na Koiopnix b ycaoBnnx p a ö o S  rnefl' 
4>ep°M cav/KHx saMbiKaiomen, apyraa noaaepatHBaioiaeíi (pHC Pl} r i™
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ïê  fakoM tía riojiHÿio fpÿ3ôno,ii'beMHocTi> kpatía ode AtídeAKtí padoTaîoT oÄMÖ- 
e pe Meran o.

3oMbwanue
Puc. 1

Puc. 2 Puc. 3

flcdteM 3aMbiKOHue

KOHUbI COOTBeTCTByiOmHX KaHaTOB CBH33HbI TpaBep30H TOH HAH HHOH 
KOHCTpyKUHH (pHC. 2 ). ÜpH paóoTe raKOM Ha ncwiOBHHHyio rpyaonoA'beMHocTb 
paöoTaeT jiHuib OAHa (de3pa3AHHHo KaxaH) AedeAKa (pnc. 3 ).

■KaXCAblH M3 ¡ÄiByX MOTopOB CHadXieiH CBOHM KOHeHHblM BbIKJIIOHaTejieiM, 
KOTppbiH cB;H3a« c npHBOAOiM cooTBeTCTByiomero dapadauia; nenb p,a3MbiKaeT- 
CH (b bi K j i  fo h a T ex b cpaßaTbiBaeT), xorma dapadaH c/iejiaeT 3afla®Hoe hhcjio 
oöopoTOB, cooTBeTCTByiomee noA^eMy rpy3a H3 HanHH3mero b HaHBbicmee 
nojio>KeHHe.

BapnaHTbi npHBO^a KOHexHoro BbiKjnonaTejiH BecbMa pa3Hoo6pa3Hw, ho 
onHcaHHbiH npHHHHn aohctbhh HeH3MeHHo npaKTHKyeTCH na Bcex xpanax no- 
ÄOÖHoro Trama («a ipuc. 4 npocTOTbi paw« AaiHbi iMoropbi nocTOHiHHoro TOKa, ko- 
HeHHbie BbiKJiiOHaTejiH BBea,eHbi b cHJiOByio penb). Baxoio, hto KOHenubiH b h - 
KJiioqaTejib noATseMa pearrapyeT TOJibKo Ha hhcjio bhtkob KaHaTa, HaMOTaHHO- 
ro Ha dapadaH noA^eMa, h AeñcTByeT ToxbKO Ha MOTop noA^eMa; KOHeraHbiii 
BbiKjnoqaTejib 3aMbiKaHHH pearapyeT TOAbKO Ha hhcjio bhtkob KaHaTa 3aMbi- 
k arana, HaMOTaHHbix Ha dapadara, ih AeficTByeT TOJibKo «a MOTqp 3aMbiKa»Hfl.

’íTodbi npH padoTe rpeftipepoM hah kpiokoboh noABecKoS Ha noAHyio 
rpy3onoAT>eMHocTb 06a KOHerabix BbiKAroxaTeAH cpadoTaAH OAHOBpeMeHHO, 
HeofixoAHMo onpeAeAHTb, Kaxoe hhcao bhtkob Ha k3?kaom dapadaHe cootbct-
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cTByeT HaHBbicmeMy rioAo>KeHHio rpeñcjiepa hjih kpiokoboh noABecKH, a 3afetó 
OTperyjmpoBaTb npHBOA odoiix KOHerabix BbiKjiiouaxeAeH Ha cpadaxbiBaHHe 
HMeHHO npH 3XOM IlOJIOJKeHHH.

XtonycTHM, uxo xanan peryjinpoBKa npoH3Be^eHa juih cJiyuaH padoxbi rpeñ- 
({)epOM. npH  3X0M B3HT KaKOH-XO OnpeAejieHHblH rpeñ(})ep, C KOTOpblM AaH- 
Hbiñ KpaH Ham,e Bcero padoxaeT. Ilycxb L„-— ¡\mrna. noAAepuoiBaiomero naHa- 
Ta, HaMOTaHHoro Ha dapadaH, npH HaHBbicmeM nojioxíem iH saKpbiToro rpeñijie- 
pa; L3 —  AJiHHa 3aMbiKaiomero KaHaTa npH 3aKpbiTOM rpeñijiepe; L l3 — to xe  

npH pacKpbiTOM rpeñijiepe; h „ in —  paccTOHHHe MeíKAy o6ohm3mh noAHcnacTa 
rpeñ^epa  npn 3aKpbiTOM rpeñcjiepe; h max— to >Ke npn otkpwtom rpeñcjiepe; 
i  —  KpaTHOCTb nojiHcnacTa rpeñ^epa.

E cJIH CHHTaTb, HTO L n — L x 3, TO OAHOBpeMeHHOTC) CpaÓaTbIBaHHH KO- 
HeHHbix BbiKjHOHaTejieñ noA'beMa h 33MbiKaHHH npn 33KpbiT0M rpeñcjiepe He- 
odxOAHMO L n~  L¿ -|- [h max —  h m¡n) i .  3 to COOTHOUieHHe (KOHeUHO, OHblTHblM 
nyieM ) h BbiAepxoiBaexcH npn nepBOHanajibHOH peryjinpoBKe.

3 to cooTHomeHHe He BcerAa dyaex coxpaHHXbCH b npoii,ecce padoxbi Aa- 
xíe TeM xce rpeñcjiepoM, npn kotopom npOH3BeAeHa nepBaa peryjmpoBKa. J le r- 
KO MOJKeT CJiyHHTbCH, UTO 3aMbIKaiOIII.HH K3H3T XIOABeprHeTCH BblXHJKeHHIO B 
dojibuieñ CTeneHH, ueM noAAepjKHBaiomHH, Ha BejiHUHHy A La. üojiyqHM  HOBoe 
ycjiOBue OAHOBpeMeHHOcra Ln =  L3 -f- A La +  (hmax -  hm¡n) ■ i. TaK xax oho 
codjiKDAeHo He dyaeT, to CHaxajia cpadoxaex KOHeHHbiñ BbiKjHOuaTejib aaMbiKa- 
hhh , a dapadaH noA'beMa cAejiaeT eme HeKoxopyio aojho odopoxa, HaMOTaB ot- 
pe30K KaiHaTa AJinHoñ M 1,.  3 To ro  a ocraTOhho , npn 3axopMo>KeHHOM dapadane 
3aMHKaHHH, HTodbi rpeñcjiep nacTHHHO pacKpbijicH h Bbicbinaji rpy3. HecxacT- 
Hbiñ c jiyuan npn sxom BecbMa BeponxeH. Bo H3de>KaHHe sxoro HeodxoAHMO 
nepeA HanajioM KaxcAoñ CMeHbi npoBepHTb h BoccTaHaBAHBaTb corjiacoBaH- 
HocTb AeñcTBHH KOHeHHbix BbiKJHOHaTejieH. Tanaa padoTa Moucex dbiTb nopyne- 
Ha TOJIbKO A0CT3T0HH0 IÍOMIieTeHTHOMy JIHIjy (SJieitTpOMeXaHHKy) H y>Ke 3X0 
odcTOHTeAbCTBO, npn óoAbtuoM HHCJie rpeñcjiepHbix KpaHOB Ha ynacTKe, cBH3a- 
HO CO MHOTHMH HeyA0dCTB3MH; npHTOM TepHKDTCH npeMMymeCXBa aBTOMaTHH- 
hocth h de3onacHOCTb jiioAeñ 0Ka3biBaexcH b 33bhchmocth ot AodpocoBecxHo- 
CTH 3AeKTpOMeX3HHKa.

Ho 3XHM nepeHHCAeHHe HeA0CT3TK0B CXeMbI TOAbKO HaHHHaeTCA. H3Becr- 
ho, hto ¡upa HbraeiuHHX nepeAOBbix MeToAax neperpy30HHbix padoT orpoMHoe 
3HaneHHe HMeeT npaBHJibHbm Bbidop rpy303axBaTHoro npHcnocodjieHHH. Tan, b 
nepBoñ (pa3e Bbirpy3KH KpaH padoTaer cbohm ochobhbim rpeñ^epoM ; k KOHiiy 
Bbirpy3KH TpioMa BMecTO Hero uenAHiOT noArpedaroiUHH rpeñ(})ep; npH riepe- 
xoAe Ha odpadoTKy TpioMa c TyHHejieM rpedHoro Bajía B03HHKaeT HaAodHoc.Tb 
Hcno^b30BaTb Majibiñ rpeñijiep; b TeneHHe toh * e  CMeHbi MOHieT B03HHKHyTb 
HaAoóHocTb padoTaTb kpiokom . n PH arperaTHoñ CHcreMe peMOHTa, KorAa oc- 
hobhoh rpeíitpep KpaHa ct3bhtcíi b peMOHT, KpaH npoAOAXíaeT padoTaTb 
ApyrHM 3anacHbiM rpeñcpepoM c A pyroro  KpaHa. TaKHM odpa30M b OAHy CMeHy 
HeCKOJIbKO pa3 np0H3B0ACTBeHHaH HeodxOAHMOCTb 3aCTaBJI5ieT MeHHTb Tpy30- 
3axBarHoe npHcnocodjieHHe.

KaJKAbiñ rpeiííjiep HMeeT pa3Hbie 3HaHeHHH h max, hm¡n, i; ajih kpiokoboh 
HOABecKH (pac. ¿) moxkho CHHTaTb hmax= h m!n; i = l ;  L n= L 3. CjieAOBaTejibHo, 
KaxcAasi 3aMena rpy303axBaTHoro npHcnocodjieHHH coBepmeHHo paccTpaHBa- 
eT nepBOHaHajibHyio coBMecrayio peryjmpoBKy KOHeiHbix BbiKAiOHaTejieH B03- 
MOAÍHbie nOCAeACTBHH OHeBHAHbl.

HejIb3H CKa3aTb, HTO 3aBOAbI-H3rOTOBHTeAH KpaHOB lie  nOAMeTHAH 3TO- 
ro odCTOHTejIbCTBa. la K , OAHH H3 SaBOAOB, HOCTaBHBIIIHH B CBOe BpeMH AJIH 
HaiiiHX nopTOB HecKOAbKo nopTajibiHbix rpeiítjiepHbix KpaHOB, upe a  hh c bi Ba ex 
b cbohx ihacTaiBJieHhhx BbiAOp*HBaxb AJrHiHy rpy30Bbix KaHaxoB h rpeñdieDHbix 
noAiicnacxoB c TOHHocxbio AO OAHOTO AroñMa, 3anpemaex noAb30Baxbca KaKH-
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mh-jiih6o rpeñcjjepaM'k, KpOMe ctäiHHCTBeHHoro (J)wpMéiHHÔro, ajw paooTW rakóM 
y^jiHHHTb 3aMbiKaion;iiH Tpoc cneunaJibHOH BCTaBKoñ H3 uem-i cTporo onpeAe- 
JieHHOH AAHHbl — Ha BeABAHHV ( ll mnx h,n¡n ) Í. JJjIfl HaiHHX yCAOBHH paÓOTbl 
3TH yCJIOBHH HenpHeMAeMbK AAH BbICOKOnpOH3BOAHTejIbHOrO HCHOAbSOBaHHH 
KpaHa HeoöxoAHMO noAb30BaTbcn nonepeMeHHO Tpewa— riHTbio pa3HbiMH rpeft- 
cpepaMH, a ecjiH ynecTb 3aMenu npii peMOine, to öojibiue AeM nsiTbio.

M ojkho 6biJio 6bi ju in  Ka>KAoro TaKoro c jiyna ii AepnoTb b HHBeHTape npn 
KpaHe 3apaHee BbiMepeHHbie oipe3KH ueneñ hjih KaHaTOB TaKoö a jih h h , koto- 
paa 6bi KOMnenciipoBajia pa3HOCTb bcahahh {hmax— h m¡n) i a a h  ashhoto rpeiiipe- 
pa (hjih KpiOKOBOH noABecKii) H a ah  <oxaAOHHoro» rpeiicpepa. I lp n  stom toa- 
Hoe (äo caHTHMeTpoB) coöJiiOAeHHe np ii 3aMeHe A-miHbi KaHaTOB Ha Kpanax ¡i 
rpeiiipepax aoa>kho 6bMo 6bi 6wTb bmchcho b HenpeMeHHyio 0ÓH3aHH0CTb Ta- 
KeAaJKHHKaM, KpaHOBIAHKaM, MexaHHK3M.

yHHTbiBaH, ato 3aMeHe HOBbiMH noAsepraioTCH CTapwe BbiraHyBiiiHecH Ka- 
HaTbi, peryjmpoBKy KOHeAHbix BbiKAtoAaTeAeii npHiujiocb 6bi noBTopHTb npii 
KaaíAoñ 3aMeHe KaHaTa Ha KpaHe hjih rpeücjiepe; to >Ke caMoe — npn nepe- 
3aAeJiKe KpenjieHHH kohha xaHaia Ha óapaóaHe iijih  rpeíkpepe.

ÖOMHMO HeyAOScTB, OBH'3aiHHbIX C BbllHOAHOHHOM 3THX TpeÓOBaH'HH, MflOTO 
«HeyAoöcTB» npHXOAHTCH BBOAHTb a ah  oóecneAeHHH 6e3onacHoñ p aö o ra  mo- 
xaHH3M0B. H o b A3HH0M cAynae a ra  HeyAOÓCTBa He naxoAHT onpaBAHHHíi. Æeii- 
CTBHTejibHo: noAteM rpy3a CBepx AonycTiiMOH bmcotm yrpo>KaeT aBapneft; 
CAIITaeTCH, ATO HeJIb3ÍI nOJIOÍKHTbCH Ha BHIIMaTeJIbHOCTb KpaHOBIUHKa H npeA- 
nHCbiBaeTCH ycTaHaBJiiiBaTb aBTOMaTHAecKHe orpaHHAiiTejiH; 0Ka3biBaeTCH, ato 
HSAHAiHe a-BTOMaTHAeCKIHX OrpaWHAHTejieH B CBOK3 OAepeAb MO/KeT rpo3IHTb eme 
óojiee onacHbiMH nocAeACTBHHMH; bo H3Óe>KaHHe hx Ha KpanoBin,HKOB, Mexa- 
HHKOB, 3JieKTp0MeXaiIHK0B, T3Kejia>KHHK0B B03JiaraiOTCH AOHOJIHHTeJIbHbie OÓH- 
3aHHOCTH, OT HeyKJIOHHOTO BbinOJlHeHIIH KOTOpbIX 33BHCHT 6e30naCH0CTb pa- 
6ot. CjieAOBaTejibiio, ec.mi npn oTcyTCTBim KOHeAHbix BbiKJiiOAaTejieñ 6e3onac- 
HOCTb 3aBHCeJia TOJIbKO ÖT BHHMaTejIbHOCTH OAHOTO OnpeAejieHHOTO JIHUa 
KpaHOBIUHKa, pa6oTaioui,ero b AäHHbiä momcht, to Tenepb oi-ia 3aBiicnT ot nc- 
nOJIHHTejIbHOCTH, BHHMaTejIbHOCTH, KB3AH(pHKaiI,HH BCeTO KOAACKTHBa MeXaHH- 
3aTopoB —  ot HaAajibHHKa MexaHH3amiH vAacTKa ao noAcoÖHoro paöoAero. 
ripoM ax, AonymeuHbiii kcm-ahôo h3 sthx HecKOJibKHX acchtkob jihh,, mojkct 
npHBecTH K HecAacTHOMy cAVAaio. HeyAoôcTEa, cB,H3aHHbie c Bbino.TneHHeM 
UpaBHJi, naTajiKiieaiOT na hx HapymeHne. MHoroAncjiennocTb oTBeTCTseHHbix 
.JIHH, CHHHtaeT AyBCTBO IiepCOIiajlbHOH OTBOTCTBeHHOCTH K3JKA0T0.

He yAHBirrejibiio, ato paóoTHiiKH nopTOB, jKejiaa MHHOBaTb stot «3aK0Ji- 
AOBaHHblH» Kpyr, OTK33bIBaiOTCH OT npHMeHeHHH KOHeAHbIX BblKJHOAaTejiefi, 
BKJiioAaioT hx TOJibKO Ha BpeMk npeA'bHBjieHHH KpaHa HHcneKTopy PerncTpa. ’

npaKTHKa noKa3biBaeT, ato Ha nopTaJibHbix rpencJiepHbix KpaHax aBapnn 
H3-3a rioABeMa rpeñcjiepa ao ynopa b rojioBHbie 6jiokh CTpejibi, Aa>Ke npn ot- 
cyrcTBHH KOHeAHbix BbiKAWAaTeAefl, He cjiynaeTCH; AonycTHMaa BbicoTa 
noAteMa Ha t 3khx Kpanax oöhaho AOCTaTOAHO BeAHKa. 3aTo npn HajiHAHii 
KOHeAHbix BbiKJiioAaTeAeiï h npH onncaHHOH cxeMe hx BbiK.moAeHHH caMonpo- 
H3BOAbHoe pacKpbiTHe rpeinjiepa H3-3a HecorAacoBaHHoro cpaôaTbmaHHa ko- 
HeAHbix BbiKAioAaTeAeH —  oóbiAHoe »BjienHe.

TaKOH cjiyAan npOH3omeA b oahom h3 nopTOB. KoHeAHbie Bbi- 
KJiiOAaTeAH 7-tohhoto rpeñ(})epHoro KpaHa 6h a h  oTperyAHpoBaHbi Ha 
eAHHOBpeMeHHoe epaôaTbiBaHHe 3a Mecau, ao iipoHcmecTBHH. B TeAeHHe Bcero 
3TOTO nepnoAa KpaH paöoTaA nocTOHHHO oahhm  h Ten * e  rpeñcjiepoM, icaHaTbi 
KpaHa h rpeft4)epa He 3aMeHHAHCb. OAHajKAbi AHeM, npn Bbirpy3Ke pyAbi H3 
TpioMa cyAHa, KpaHOBiiiHK noAHHA rpeñ(}iep Ha Taxyio BbicoTy, ato KOHeAHbiH 
BbiKAioAaTeAb 3aMbiKaioiiiero lOHaTa cpaöoTaA, a 6apa6aH noA^eMa cacaba 
em.e HeKOTopyio aojiio oôopoTa. Fpeinjiep npHOTKpbiACH h  AacTb rpy3a c 6o al- 
uioii BbicoTbi BbicbinaAacb b TpioM. FIocAeAyiomee paccAeAOBaHHe no-
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Ka3ajio, hto 3a necKOJibKO UHeñ uo cjiymiBUierocn, b oany h3 houhhX 
cmçh, CMeHHbiñ MexaHHK npoBepaji KauecTBo BaKpettJieHHH kohuob KanaTOB 
Ha öapaöaHe; 3aKpenjieHiie kohuob nouuep>KiiBaionnix KanaTOB noKa3ajiocb 
eMy HeHaue>KHbiM. CMeHHbiñ MexaHHK pacnopHUHjicH nepe3aaejiaTb sth kohuh, 
He 3auyMaBuiHCb Hau tcm, hto sthm paöouaa UJiHHa noauep>KHBaioiUHX Kana- 
TOB yMeHbiuaeTCH h peryjmpoBKa KOneuHbix BbiKjnouaTejieii paccTpanBaeTC». 
Ha 9T0 He oôpaTHJiH bhhm3hhh i-i ocTaubi-ibie paóoTHHKH MexaHH3amiH ynacT- 
Ka. I 1

M ohího jih corJiacHTbCH c TeMH, kto, yöeuHBUincb b HeyaoBJieTBopHTeJib- 
HOCTII OÔmenpHHHTOH CXeMbl KOHeUHOrO BblKJIIOHeHIIH, CHHTaiOT B03M0>KHbIM 
HTTH «a .HapymeHee o6H3aTetnb«bix FIipaiBHJi KOTJioHaa30'pa u  MopcKoro Pe- 
rHCTpa, Ha o6m 3h hx npeacTaBUTejieu? M o>kho jih ocnapHBaTb Ty CTaTbio 
HpaBHJi, KOTOpan npeanucbiBaeT CHa6>KaTb MexaHH3Mbi nouT>eMa KpaHOB c 
UByXMOTOpHblMH TpeHCjiepHblMH JieÖeUKaMH KOHeHHblMlI BblKJIIOHaTejIHMH? Be- 
3ycjiOBHO, HeT. KoneHHbie BbiKJiionaTejin aoJi>KHbi paóoTaTb u npiiTOM Tan, hto- 
6bi He co3uaBaTb aonojim iTejibHoro hctohhhk3 onacHOCTH. ŻBjih stoto ohh 
aOJI/KHbl 6bITb TaK BKJHOHeHbl B CXeMy, UTOÔbl 06a MOTOpa BblKJIIOHajIHCb aB- 
TOMaTHUeCKH OUHOBpeMeHHO, He33BHCHMO OT MeHHIOmerOCH COOTHOUieHHH 
UJIHHbl KanaTOB.

SjieKTpHuecKH Tañan cxeMa Jienco ocymecTBHMa. Bo3bMeM, HanpuMep, 
Hanóojiee cjiojkhhh cjiyuan — cxeMy nepeMeHHoro TOKa co btophhhoh kom - 
MVTauHeu (KOMaHuoKOHTpojiJiepnyio). CxeMa BKJiioueHiiH KOHeuubix b h k jiio - 
uaTejieñ noaoÖHa H3o6pa>KeHHoñ Ha puc, 5, c toh pa3HiiueH, hto BMecTO moto-

POB B uenb BKJIIOHeHbl KaTyiUKH COOTBeTCTByKimHX KOHTaKTOpOB (pue. 6 ). 
HHorua nHTaHue b uenb ynpaBjieHun noaaeTCH uepe3 KynpoKCHbiü BbinpuMii- 
rejib (pue. 6 a ). 3 ï y  cxeMy uy>KHo H3MeHUTb Tau, hto6m  ouhh KOHeuHbiu b h - 
KJiiouaTejib aeücTBOBaji na o6a MOTopa. BapuaHTbi noKa3aHbi Ha( puo 7 
(a, 6, e, a ) .

CxeMa a yaoÔHa TeM, hto no3BojiHer orpaHHHHTbca ycTaHOBKoS ouhoto 
KOHeuHoro BbiKjuouaTejiH (ecjiu ao Toro BpeMeHH KOHeuHbix BbiKjuouaTeaeñ 
ne 6buio). CxeMa oöecneuuT aBTOMaTHinocTb KOHeuHoro BbiKaioueHun npu pa- 
ßoTe aioöbiM rpeñcjiepoM, KpioKOBou noaBecKoií no jw oñ rpy3onoa^eMHocTH
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(pac. 2) h noÄBecKoß iiojiobhhhoh rpysonoABeMHOCTH (pnc. 3) o nojiHbiM nc- 
nojib30BaHHeM BbicoTbi no;rbeMa. He^ocTaTOK cxeMbi b tom , hto b btom no- 
cjieaHeM cjiynae moxcho «cinojib30iBaTb He jih>6oh hb ÄByx 6apa6aHOB, a TOJib- 
Ko noAnep>KHBaioiii,HH. CxeMa 6 jinmeHa h SToro He^ocTarKa. CxeMbi o n a no 
flencTBHio aHajiornnHbi .myM nepBbiM.

^  RodbeM 3oMbiKQHUB 6) fjodbeM 3aMbiKanue

r z r > ~ \~~z t o)~
^KB

r z r ° h
\K 8

KB

_______ ,

\|/fö

} \

Phc. 6

OJ nodbem

" Z J ~ ° > n

3aMbiKatiue

/ y fKB c npußodtm 
om ßapaöaHa 
nodbeMa

6) nodbeM

3aMbiK0Hue

~ZJ  0 }_
,  KB C npußa- 
r~ dOM om 6upa- 

6ana nodbem
f-̂ KB c npußo- 

dOM om 6apa-
ßana 30Mbi- 
KQHUn

Ô) nodbeM 3aMbiKonue 2) flodbeM 3anbiKamje
r - z _ r ° -

KB dnp BSux \z__\*  KB d/m BSux ue
ueneù c npu- Vned c npuöodon 
ßoäoM om ß a -'l om 6apa6oHa 
paßana n o B t - oaMbiKamm 
BMCL T T

Phc. 7 * •

riepefle jiKa oöbinHon cymecTByiomen cxeMbi na npejuiaraeM yio cboæhtch 
npaKTHHecKH «  nepeöpocKe HecKOJibKnx kohuob M exi^y K.jieMMaM,n nenn yn-
pSBJieilHH.

HeoßxonHMo npoüejiaTb bto oa B'cex rpeii(jiep.Hbix KpaHax c OTyxßapa- 
öaHHbiMH jießeÄKaMii. r ip aß n jia  K0Tji0HaÄ30pa n Mopcxoro PerncTpa c jie jiy - 
€T xonojiHHTb yK33aH'HeM o onocoße BKJiioneHHH b uenb KOHennbix BbiKjnona- 
Teaen, 3anpernB oßbinHo npaKTHKyiomnncH cennac cnocoö.



I

Hbotcenep H. BAP<POJIOMEEB 
——^—.—

OmcTKa noBepxHocTefl b cyaocTpoeHHH 
npH noMOutH MHoronjiaNeHHoü 

ra30B0il ropejiKH
Ilepea rpyHTOBKOH h noKpacKon, naK 

H3BecTHo, Kopnyc cyaHa aoaxieH ëbira 
TipaTejIbHO OMHipeH OT OKajIHHbl, 
pJKaBHHHbl, Macjia iH r[)H3'H. 0 'IHCTKa 
BpyHHyiO (npn noMoiiw mojiotkob, 
CKpeÖKOB, Tynbix 3yÔHa, pauinHJieñ, 
crajibHbix meTOK n t . n.) oneHb Tpyao. 
e,MKa h TpeßyeT mhoto apeMeHn —  b 
cpeaHeM onHH paôoHHH 3a Mac Momer 
OMHCTHTb 2 M2 nOBepXHOCTH.

Plan ycKopeHHH h oßaeraeHHa pa6o- 
Tbi npuMeHHeTCH MexaHnnecKaa ohhct- 
Ka C nOMOmbK) MaiIIHHbl C IIHCBMaTH- 
MecKHMH h aneKTpHqecKHMH flBHrare- 
JIHMH. npOH3BOÄHTejlbHOCTb npH 9TOM 
MOKeT aocrarara 9— 15 Mïlnac (npn 
OMHCTKe nOBepXHOCTeñ OT pjKaBMHHbl 
cpe^Heñ raepaocra). CymecraeHHbiM 
He,ąocTaTKOM npHMeHaeMbix ManiHH hb- 
JIHeTCH HX rp0M03AK0CTb H fjOJIbinoíí 
B6C (5— 10 K¿).

OcoßblH HHTepeC ÄJIH OHHCTKH nO- 
BepxHOCTeñ cypua nepea noxpacKoß 
npeacTaBjiaeT npHMeHCHHe MHoronaa- 
MeHHoñ ra30Boñ ropejiKH. Tanaa ro- 
pejixa rana 0 7 3 -1 , BbinyipeiiHaa Moc- 
KOiBOKHM aBToreHHbiM 3aBoaoM, npea- 
Ha3HanaeTca aaa omhctkh noBepxHocra 
CTaabHoro npoxaTa ot OKaanHbi, jih6o 
noBepxHocTH CTaabHbix KOHCTpyKunñ n 
pe3epByapoB ot pjKaBMHHH h cTapoft 
xpacKH.

CKOHCTpynpoBaHa ropeaaa Ha ocho- 
Be oßbiMHOH cBapOMHoñ ropeaKH CY-44 
h oTaHMaercH ot Hee amub aaHHOH

TpyÖKH CMeCH H KOHCTpyKItHeH MyHA- 
uiTyna-roaoBKH. ToaoBKa ropeaKii 
(puc. 1) H3roTOBaeHa H3 Kpacnoñ Me­
an h CHaóJKeHa aeyMa craabHbiMH me- 
K3MH aaa ripeaoxpaHeHHH ot noBpe»- 
aeHHÍí u coxpaHeHHa nocToaHHoro

Phc. 1

paocToaiHiia ot oßpaßaraiBaeMofl no- 
BepxHOCTH. B roaoBxe «MeeTca 34 ot- 
Beporaa anaMeTpoM 0,65 m m , Haxoaa-

OT apyra. HínpHHa naaMeHH ropea­
KH 100 mm, pacxoa KHcaopoaa 
1900— 2000 a/hcic, pacxoa aperaae- 
Ha 1850 1950 a/<¿ac. Popeana mohíct 
nHTaTbca o r aperaaeHOBoro reHepaTO-
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pa cpeflHero AaßAeiHHH npo®3BO«H- 
TejIfaHOCTbK) He HHJKe 2 Ms¡HaC., HAH OT 
AIBiyx coewKiHeHHbix naoaajieabHO ape- 
THJieHOBblX ÖajIJIOHOB (pnę. 2).

Phc. 2

B peayjibTaTe onbiTHbix paßoT ycTa- 
HOEjieHO, HTO MHoronjiaMeHHan ropeji- 
Ka THHa r n 3 - l  MOJKeT npHMeHHTbCH 
Aah ohhctikih KOpinyca cypna nepep no- 
KpaCKOH.

FI p OH 3R O AHTCA b'H OC T b OHHCTKH —  
10—30 M2¡Ha,C, B 33BHCHMOCTH OT K a - 
qecTB a  n o B e p x H o c T H . J ln H e iiH a H  c k o - 
pOCTb ABHHíeHHH TOpeAKH 3aBHCHT OT 
u e j io r o  p a p a  tfiaKTOpoiB (o t  p o b h o c t h  
n o B e p x H o c T H , o t  p o p a  oK aA H H bi Ha 
H eñ, OT BA35KIHOCTH ÏTOBepXHOCTH, OT 
3 a r  p h  3 h  eHHO'CTH e e  MacAOiM h  Kpa'C Koñ 
h  p p . ) .  Cße>KaH H e n p o p H ía B e B u ia H  o n a -  
HHiHa yflaJIH eTC H  ÖblCTpO, H Ha TOHKHX 
JIHCTaX CKOpOCTb ABHJKeHHH TOpejIKH 
MO>KeT AOXOpHTb p o  10 m /muh. Cwib- 
Ho K o p p o A H p o B a H H a a  noBepxH O C Tb n 
nOBepXHOCTb c npOHHOH OlKaJIHHOH T pe- 
6yK )T  H e ó o jib u iH x  c K o p o c T e ñ  a b h j k c - 
H«H ro p e jiK H . Ha BJiaíKHOH h a h  3 a - 
rpH3HeHHO H M ac jiO M  noBepjXHOCTH, a 
TaiioK e n a  h q p o b h o h  n o B e p x H o c T H  c  
3aKJienKa:M H, CBapBblM H UIB3M H H T. H. 
3HaHHTejIbiH0 OHH/KaeTCH CKOpOCTb 
ABHJKeHHH TOpejIKH.

npaKTHBeCKH CKOpOCTb ABHÎKCHHH 
rOpejIKH AOJIHíHa OblTb T3K0H, HTOÖbl

o ö e c n e H H B a jio c b  n o jiH o e  y p a a e H H e  c 
HOBepXHOCTH XHMHHeCKH CBH3aHHOÍÍ 
B j ia r n  (n p H  s t o m  Ha n o B e p xH o cT H  n o -  
HBAHIOTCH TeM Hbie noA O C bl) . B TO H<e 
BpeM H CKOpOCTb ABHHíeHHH TOpejIKH 
AOJIJKHa 6b ITb  AOCTaTOHHO i B e jiH ica , 
HTO'Óbl He AOnyCTlHTb KOpOÖjieHHH n o -  
BepXHOCTH, OCOÖeHHO Ha TOHKHX AH- 
CTax (TO H bu ie  5 m m ) .

C p a 3 y  n o c j ie  o h h c t k h  n jia M e H e M  He- 
oöxoA H M O  noBepxH O C Tb n p o T e p e T b  
npOBOJIOHHOH THeTKOH H OÖMCCTH MHT- 
k o h  KHCTbK). 3 i y  H e c jio jK H y io  o n e p a -  
HHIO BbinOJIHHeT OPHH paÖOHHH, o ö c j iy -  
JKHBaH HeCKOJIbKHX HCAOBeK, paÖOTaiO- 
IHHX c ro p e jiK a M H . OfípyBaxb n o B e p x - 
HOCTb C łKaTbIM  B 03A yX 0M  H6 pCKOMCH- 
AyeTCH, T a n  K a n  b  neM  copepacaTC H  
M a c j io  h  B o p a .

r io c jie  OHHCTKH HOBepXHOCTH, nOK3 
OHa Tenjian, peKOMeHpyeTCH cefinac «ce 
ee  noKpacHTb. Ha Tenjioñ noBepxHocTH 
KpaCKa JIOKHTCH TOHKIÎM H pOBHHM 
cjioeM h  Jiynme cxBaTbiBaercH c MexaA- 
jiOM. KpoMe Toro, npH HarpeBe c no- 
BepxHOCTH CT3AH yAajiHeTCH BJiara (ne­
r o  He ObiBaeT npn MexaHHHecKoñ o h h - 
CTKe), s t o  TaioKe oóecneHHBaex Jiyn- 
raee cuenjieiiHe KpacKH c MexajijioM h 
noBbiuiaeT npoHHOcTb noiKpbmiíi.

B cy a  o c rp  o h  T e Ji b h  o h h  cypopeMOHT- 
HOH npaKTHKe nacTo npHMeHHeTCH 
OHHCTKa OAHOH HOBepXHOCTH JIHCTOB, 
icorpa ApyraH y>Ke noKpbira rpyHTOM 
HJiH paace OKpauieHa. rio3TOMy 6 h j io  
HHTepeCHO BbIHCHHTb, B03M0HÍH0 JIH 
OHHCTHTb OAHy CTOpOHy JTHCTOB pa3HOH 
TOjiuiHHbi, KorAa Apyran cxopoHa y>Ke 
3arpyHT0BaHa. R j in  s t o h  u,ejin ö m j ih  
B3HTM JIHCTbl KOpnyCHOH CTajIH pa3- 
Hbix t o j iü a h h  (6, 10. 12 h  20 m m ) , no- 
CAe o h h c t k h  3arpyHTOBaHHbie c q a h o h  
CTOpOHbl *eAe3HbIM CypHKOM Ha OJIH- 
^e . C aarpyHTOBaHHOH cTopoHbi k  no- 
BepXHÓCTH AHCTa HpHBapHBaJIHCb XpO- 
MeAb-aaioMeAeBbre TepMonapbi b  pa3- 
Hbix TOHKax AHCTa. HesarpyHTOBaHHaH 
CTopoiia oHHmaAacb M-HoronaaMeHHOH 
POp e A KO H. CKOpOCTb ABHIJK6HHH TOpeA- 
KH HaMepeHHo ßbiAa 3aMeAAeHa, h t o -ö h  
BbIHCHHTb, Kan OyAeT oeÔH b c c t h  rpyH- 
TOBKa npir HarpeBe npoTHBonoAOJKHoñ 
cTopoHbi. RoAyHeHHbie pe3yAbTaTbi 
npH B eA eH b i b  TaÖ A H ue,
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CoCTOHHHe rpyHTa

6 1,2 200 B HexoTopbix Meciax
no^rope^

10 1,0 160 Pa3MSirHHACH
12 0,8 130 Pa3MHrXHACH
20 0,8 40 Be3 H3MeHeHHii

rpyHT HaHHHaeT noaropaTb npHTeM- 
nepaiype CBbirne 200°U. HepaBHOMep- 
Hoe flBHJKeHHe ropejiKH, 3aAep7KHBaio- 
meñcíi b HeKOTopbix MecTax, ripHBOAH- 
Jio K MecTHbiM neperpeBaM CBbirne 
+200° LJ, h noAropamno rpyHTa Ha 
TOHKHX JIHCTaX (‘5— 6 MM) . CKOpOCTb 
ÄBHJKeHHH I'OpeJIKH Ha T3KHX AHCAaX
flojiJKHa 6biTb 2 m /m u h ., hto oOeCnenn- 
BaeT oHHCTKy noBepxHocrH h HejiocT- 
HocTb rpyHTa c npOTHBonojioHCHofi cto- 
pOHbl. EcJIH >KS OKaJIHHa H p>KaBHHHa—- 
JierKHe h cyxae, to CKopocTb a b h - 
areHHH ropejiKH mohíct öbiTb yBejiHae- 
Ha. IIpH  yMeHbmeHHH CKopocTH rpyHT 
Mo>KeT no^ropeTb. ¡

Bojiee np0H3B0flHTejibH0H, hom ro- 
pejiKa IT I3 -1 , hbahctch ropejiKa yco- 
BepIUeHCTBOBaHHOH KOHCTpyKUHH ¡(pHC.
3). OHa CHa6a<eHa AsyMH poAHKaMH,
oöecneHHBaioHiHMH 6ojiee paBHOMep- 
Hyio CKopocTb ee ABHJKemiH no noBepx- 
hocth jiHCTa, ocoöeHHo, Kor/ia noBepx- 
HOCTb JIHCTa HepOBHaH. PaCCTOHHHe ro- 
AOBKH ropeJIKH OT nOBepXHOCTH MOJKHO 
peryjinpoBaTb BbiABHxeHHeM pojihkob. 
FIjiaMH y  Ta ko ft ropejiKH öojibiue, neM 
y ropejiKH f í I S - l  (uiHpHHa 120 m m ),  h

OHa HMeeT dojibuiee hhcao oîBepCTmi, 
KOTopbie pacnojio>KeHbi b ab a pHAa.

TaKHM o6pa30M MOJKHO npHTTH K 
CAeAytoinHM BbiBOAaM: 1 ) npHMeHOHHe 
MHoronAaM-eHHbix ropeAOK aah ohhct- 
kh noBepxHOCTeft nepeA hx noKpacKoft 
b cyAOCTpoeHHH h cyAopeMOHTe bhoa- 
ne B03M0HÍH0; 2) BHeApeHHe a ro ro  Me-
T O A a  OHHCTKH yB C A H A H B a e T  n p O H 3BO A H - 
TeAbHocTb ij.KaqecTBO oahctkh; 3) cpa-

Phc. 3.

3y x e  nocAe oahctkh hcoOxoahmo npo- 
H3BOAHTb rpyHTOBKy HAH noKpacKy, HTO 
oöeonenHT noBbimeHne Kane-CTBa 
OKpacKH, yBeAHHHT ee AOAroBeraocTb h 
AacT 3K0H0MHK) b MaTepHaAe; 4) npa- 
BHAbHblH paBHOMepHblH npOTpeB KOp- 
nyca CBapHoro cyAHa noAeaeH tcm, hto 
npH HeM CHHMaeTCH nacTb BHyTpeHHHX 
HanpHJKeHHH, B03HHKaK>mHX BO BpeMfl 
CBapKH (cAeAyeT ynecTb, hto cpeAHHH 
TeMnepaTypa Harpesa ahctob OusaeT 
we 6oAee +200°LJ,).

l I p H c n o c o ö A e H H e  a j i h  H a u H K e H H ü  n p o s o j iO K H

npn ycTaHOBKe nomuHnHHKOB ajikhhmx bsjiob
yCTaHOBKy nOAIUiHnHHKOB AAHMHblX BajiOB 

O'ÖblAHO peKOMeHayeXCH npOHSBOAHTb oahhm 
H3 cjieAyioiiiHx onocoßoB: no HaTsmyTOH npo- 
BOJioKe («crpyae»), c noMombra cnenHajibHbix 
BHBHpOK H CBeTOBOH TOHiKH.

Hanóojiee xacTO npuMeHaeMbift onocotí ycTa- 
HOBK'H ¡nOflmHriHHiKO'B DO iHaTflflyTOH npOBOJIOKe 
Höcht KycTap.Hbift xapaiKTep, onranaeTCH 6oal>-

3 «MopCKOÍ! (fcTOTł Ni 7,

m o n  TpyA oeM K ocT b io  h xp eP yeT  3 H a q H T e jiM o fi
KBaji«4)HKaDHH iHonoAHHTeJieft. YcTaHOBKa tioa-
mwnHHKOB C nOMOlUblO BH3IipOK CO CBeTOBOH 
toakoh oaenb KponoTJiHBa ,h npakthiacckh Ma- 
JIO npHMeHHeTCH, Tax Kax ycTaaoaxa m  xpen- 
AeHHe B'H3HpOK, CaMO BH3HpOBaBHe H yCTaHOB- 
Ka CBGTOIB'OÍÍ TOAKH OTHHMaiOT MHOrO -BpeMeHH.

npeflAaraewoe n p c i ioco ô.tgh h c1 oÖAcrqaeT
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K;¡Tí!>Kemie npOBOJIOKH rio saÁaflHoMy n a - 
npaiBJieHHio, a inojib30BaH«e npHcnocoÓJieHHeM 
He TpeóyeT óojimhoh KBajiH<})H.Ka¡ii.HH MOHTaK- 
HH'KOB.

HpiiBoiHHM KpaTKoe onHcaHHe npHcnocofijie-
HIIH.

caTopok 23, ycTaHOBJieHHOH. Ha aiBeMe^e 
(aeT a jifa  7 9 ).

npHOnOCOfijieHHH KpenHTCH ÓOJITaMH K 
KpoHHiTeHHaM y ro n K a M H  1 0 0 X 1 0 0 X 1 2  (c  
OBajibHHMH OTBepcTHHMH), KOTopbie npHBep- 
TbiBaroTiCH na MecTe ycTa«OBKH npHcnocoCjie-

no.H'beMHoro BHHTa; 5 — HaTHJKiioft b h h t ; 6 — ra ñ x a  naTa>KHoro b h h t3 ; 7 — py«iKa HaTsrauioro BHHTa; 
8 — HanpaBJiHioui,aa BTyjiKa; 9 — MaTomiaa raftKa-BTyjiKa; 10 — ocb-óojiT 1 /2 "; 11 —  x oaoboS b h h t ;
12 _ BTyjiKa D  d b = 24— 16— 10; 13 — cTOHKa; 14 —  raflKa no^T>eMHoro BHHTa; 15 —  raftKa na ocb-6o.;iT
U eT. 10) 1 /2 "; 16 — pyqKa xoaoboto  BHHTa; 17 — c re tin a  oóoñM bi K B a^paT iio fi ra fin n ; 18 —  bhi-it  0  1 /4 ",

1=22-, 19 — onopa  (u iB e ju iep  JSTe 26); 20 —  y ro jio K  {¿L  60X 60X6); 21 —  6 ojit 0  1/2", l~  30 m m ; 22 y ro jio n
( .¿1100X100X12); 23 — BTyjiKa-(f)HKcaTOp

r ip o B O J io K a  ( flH a M e rp o M  1 m m ) KpenHTCH 
K IiaTH/KHOMV B'HHTy 5  HpH BOMOIUH H6HTpH- 
p y ró in e ft raH K H  6. i ía T H /K e n tie  m jih  ocjiaÓ JieHH e 
npOBOJIOKH npOH3BO«HTCH H pB  Bpam eH H H  BHH­
Ta 5 (c  HOMOHIblO pyKOHTKH 76) B K BaApaT- 
h o h  r a im e  7, K o io p a n  11 p a h o m o h ih  BHHTa 
2  qepe iiB H raeT C H  n o  BepTHKaJiH n o  HanpaiB- 
j is io ih h m  77. M o c J ie /u n ie  »M ecTe  c H anpaB JiH - 
io ih h m h  B xy jiK aM H  8  h  ra iiK O H  9  o 6 p a 3 y io r  
p a M « y , KOTopaH, c noMombio pyKOHTKH 76, 
nepe ,T B K raeTcíi n o  ro p n 3 o in a . 'iw  n pH  B pam eH H H  
BHHTa 77.

B c e  inpHonoco6ji©HHe CMOHTHpoBaHO Ha 
riiBejuiepe. C  noMombio npHonocoÓJieHHH ko- 
iieu, npoBOJioKH, 3a«penjieHHbiH b  ueHTpHpyio- 
meñ r a im e  6 HaTíDKiHoro BHHTa 5, m o k h o  ne- 
peMemaTb b ropn30HTajibHOH hjiockocth Ha 
70  MM H B BepTHKaJIbHOH —  Ha 5 0  MM.

P a 6 o T a  n o  HaTHm eHHio npoBO Jio«H  ¡npoH3- 
BOflHTCH JIh6o AByMH npHCnOC0 6 jieHHHMH, JIH- 
6o oahhm  npHonocoójieHHeM h BcnoMoraTejib- 
Hoii cToñKoñ-yrojiKOM 22 c BTyAKoñ-cjiHK-

HHH n a  paocTOHHHH 2 0 0 — 250  m m  ot  K p a ftH iix  
noAuiHnHHKOB Bajía. CoBnameHHe HaTHrnBae- 
m o h  npoBojioKH c 3aAaHHbiM HanpaBJieHHe.vi 
och B a jía  AOCTHTaeTca nepeM em eH H eM  H arH jK - 
HOTO BHHTa B rOpH30HTajIbHO H H BepTHKajIb- 
HOH njIOCKOCTHX.

r lp O B e p K a  COOOHOCTH npOMOKyTOHHblX H 
K p a H H H X  nOlA'UJHniHHiKOB B a jía  HpOH3BOAHTCH c 
nOMOIHbK) AepeBHHHblX HOJiyHHJIHHApOB, BJIO- 
JKeHHblX B nOAIHHnHH'KH.

n p e q j ia ra e M o e  n pH cnocoO jieH H e  a j ih  H a ra -  
KeHH H  npOBOJIOKH ¡npH ycTaHOBKe noA iiiH n H H - 
K'O'B AJIHHHblX BajIOB 6bIJIO H3rO'TOBJleiIO B Me- 
xa iH H iecK H X  m acTepCKHX K JiaiíneAC KO iro n o p T a  
h npHM eHeHo npH  peMQHTe A B y x  n o p T a A b H b ix  
kpaHOB. O ho  n o M o r j io  CAecapHM-MOHTaiKHHKaM 
CbICTpO BbIHBHTb OTKAOHeHHH OT COOCHOCTH 
npo.M ejKyTOHHbix h  KpañH H X noAm nnHHKO B h  
npoH3BecTH TOHHyio y c T a n o B K y  B cex n o A u i» n -  
HHKOB B K p aT H a ftu iee  BpeMH.

Jl. HCKPOB.



I MnOfCenep A. CUJI AE B
------ ir------

CîpyKTypa MCTajuia æjih nopumeßbix KOJieu
MaTepiiaJioM u j ih  j ih t h x  nopuiHeßbix KOJieu cjiyjKHT cjioccjiopHCTbiH cepufl 

uyryH c nepjiHTHofi MeTajurauecKOH ochoboh  h  HH3KOjiernpoBaHHbiñ uyryH c 
coÄepxiaHHeM xpoiwa, h h k c j ih , MOJiHÔueHa h  Meuu He öojiee 1,5%. Kojibua
GTJIHBaiOTCH KaK HHÄHBHflyajIbHO B Cbipbie (flOpMbl, TaK H B BH^e OÓHHaeK 
b cyxne (|)opMbi. B cyuopeMOHTHoñ irpaKTHKe M M O  yrBepuHjiCH BTopoñ cnocoß. 

npH  oTJiHBKe oÖHuaeK Ba>kho npaBHjibHo onpeuejiHTb xHMHuecKHé coctaB
qyryHa, TeMueparypy 3ajiHBKH h ycjioBHa oxJia>KfleHHH otjihbkh ujih oöecne- 
lieHKH b nepHoa SBTeKTOHUHoro npeBpameHHH ontHMajibHOH mhKpocrpy KTy p bi 
H TBepaOCTH.

JlyqmHMH MapxaMH uyryna ujih otjihbkh nopuiHeßbix KOJieu, cjieuyeT cuh- 
TaTb COMO 21-40 h C im O  24-44. XHMHuecKHH cocTaB 9T0.ro uyryHa b 3a- 
BHCHMOCTH OT TOJILUHIHbl CTeHiKH OÔHUaHKH H yCJIOBHH ee 33JIHBKH pCKOMeHUyeT-
CH cjieayromHH: C =  3,0 — 3,3%; Si =  1,3 —  1,6%; M n =  1,0 —- 1,4%; 
P =0,4  — 0,7%; s s : 0,12%; Gr S  0,25%; Ni =  0,4 — 0,5%.

XHMHHecKHH cocTae uyryHa ujisi nopuiHeßbix KOJieu no Bce.M ajieMSHTaM, 
KpoMe (poccpopa, xax ripaBHJio, He hbjih6tch 6paiK0B0UHbiM npH3Ha¡K0M, ho ero 
cjieayeT CTporo coÖJUoaaTb äjih oßeoneueHHH nojiyueHHH TpeßyeMoä CTpyKTy- 
Pbi. CoflepjKaHHe ace <]x>c(})opa b yKa3aHHbix npeuejiax oßsi3aTejibHo, h otkjio- 
HeHHe b Ty hjih Huyio cropoHy npuBOflHT k yxyumeHHio 3KCojiyaTauHo«Hbix 
cbohctb nopuiHeßbix KOJieu,. riipH no'HHJKeHiHOM coaepíKaHHH (J)oc4>opa b uyryne 
nopuiHeBbie KOJibua CKopee H3HauiHBaiorcH, a npn noBbiuieHHOiM—oßpa3yeTca 
nceBflOTpoHHaa cpoajDHUHaH SBTeKTHKa b BHue cemn.

npH  BbinjiaBtKe JierupoBanHoro uyryHa KpañHe HeoßxouHMO, htoóh kojih- 
necTBO xpoMa, a TaKute MojmßneHa He npeBbiuiajio 0,3% (npn couepíKaHHH 
HHKejiH 0 ,6% ). B 3TOM cjryuae npH oxjiajKjieuHH otjihbkh (o6h;h3hkh ) b ijiopMe 
paonan aycreHHTa b HHTepBajie SBTeKTOHUHoro npespaiueHHH ßyueT nporeKaTb 
c 0upa30B3HHeM nepjiHTHOH CTpyKTypbi ßojibuieS hjih MeHbiuefi CTeneHH 
AH'CnepCHOCTH. npH  ÔOJIbUieM COaepHOHHH JierHipyK>HJ,HX SJieMeHTOB B CTpy-K- 
Type uyryHa oßpa3yeTCH ßeÜHHT, oißjiauaioiuHÖ bhcokoh TBepuocTbio. O tuvck  
T3KHX nopuiHeßbix m iie u  npH TeMnepaType 400— 450°C npuBouHT K oßpaaoBa- 
HHio b uyryHe c cp epon n h 3 u p ob a h h w x CTpyKTyp, Koropbie paßora io r Ha HCTHoa- 
HHe SHaqHTejibHO xyjxe, ueM njiacTHHuame. KojiuuedrBo Mapraupa b HvrvHe 
nopuiHeßbix Koji eu AOJiÄHo 6biTb He Menee 1,0%, Tax Kau npn MeHbUieM ero 
ooaepacaHHH b npouecce Tepmo(j)hkcauhh KOJieu npoHcxouuT pacnau ueMeH'ra- 
Ta, BxouHiuero b nepjiHT, c o6pa30BanueM CTpyKTypHo--cBo6ouiHoro cbenmura 
CjieaoBaTejibHo, noBbimeHHoe couepmaHHe MapraHua b u y ryHe oÔecneuHRaeT 
eraÓHJibHoe cocTOHHue nepjiHTHoñ cipy-K iypu. CouapwaHue >ue yrjieooaa h 
KpeMHHS onpeuejiaeTCH b k3}kä om oruejibHOM cjiyuae b 3 a b hch m oct h o t tojt 
UiHHbl CT6HKH OÖHUaHKH H yCJIOBHH CnOOOÖa OTJIHBKH nopuiHeßbix KOJieu
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ify ryH  äjih oxhhbkh nopüJHeBbix ko.'icu mo>kho floaÿqaxb nyxeM nynaexe- 
nponecca (b BarpaHKe h aaeKxponeqH) hjih HenoopeacXBeHHo b BarpaHKe.

ÄJiH BbiinjiaBKH qyryHa Mapok C C TO  peKOMenayexcsi npHMeHHXb caeayio- 
m,HH codaB LQHXTbi: cxajib — 15— 20% ; qyryH aiixeimbiH, Mapox 1 , 2 , 3  — 
30— 35%;; qyryH np Hpoap o -a ernpo© a h h h  h — ao 10%; hom qyryHHbiä, MapoK 
CT 21-40 h CT 24-44 — ao 45%.

KoppeKTHpoBaTb imixTy no MapraHny h KpeMHHio mo>kho TOJibKo ao6aß- 
aeHneM cooxBexcxßeHHO 3epKaabHoro qyryHa h aoMeHHoro c|)eppocHaHn,Hfl. 
npHcaaKa b uiHXTy BbiooKonponeHTHbix 4)eppoenji3BOB KaxeropnqecKH 3anpe- 
maeTCH. OeppocJ)oc(|)op bboahxch b mnxTy b HeoöxoaHMOM KoanqecTBe co- 
raacHO pacnexy 6e3 yneTa yrapa npn KHcaon nan HeöxpaabHOH (})yTepOBKe 
BarpaHKH. IIlHxxa, oqHmpHHaH ot pxcaBiqHHbi h (popMOßoqHOH 3eMan, aoaxtna 
HMeTb onpeaeaeHHbin raöapHXHbiii cocTaß. MyniKOBbin qyryH aoaxteH óbixb 
naoTHbiM b H3aoMe, 6e3 ôoabuiHX rpacjmxoBbix BKatoqeHnn nan rpaiJmxoBGii 
cnean na noßepxHOCTH. FIosxoMy Mapxn anxennbix qyrynoB 00 n 0 Heab3H 
BBoanxb b mnxxy, nayinyio na BbinaaBKy qyryHa aan nopiimeßbix Koaen, 
unanHapOBbix BxyaoK h apyrux oxßexcxBeHHbix anxbix aeraaeö.

TeMnepaxypa MeTaaaa Ha xtenoße BarpaHKH aoaxma öbixb He HHxte 
1400°C, a b cayqae paöoxbi aynaeKC-nponeccoM —  He mixte 1420°C. n p n  
paöoxe aynaeKC-npoueccoM b aaeiixponean npon3BoanxcH xojibKo neperpeß 
qyryHa h He3HaqHxeabHaa ero KoppeKXHpoBKa no xnMiiqecKOMy cocxaBV. 
B KaqecTBe aoöaBOK mojkho ynoxpeöasixb anxeimbie qyryiibi Mapox J1K-2 h 
JIK-3, nepeaeabHbie M - l n M-2 n (peppocnaaBbi. ¿Fan HaBeaeumi maaita 
ynoxpeöanexcii CMecb pemioro necna (50% ) h ropeaoñ (popMOBOHHOH 3eM- 
an (50% ). UlaMoxHbin 6oh hhh H3Becxb (neaoxtor) aaa pa3x<HX<;eHHH Kiicaoro 
maaita nprniemiexcíi xoabKo b MeaKopa3apoöaeHHOM Bi-iae (pa3Mep KycKa - -  
40— 60 m m ) . HyryH H3 aaeKxponeqn BbinycKaexcn b kobiu h MoaHqmimpyexcfl 
75%  FeSi nan SiCa. MoancpiiKaxop aoaateH cocxaßaHXb 0,2— 0,4%  ox Beca 
xtnaKoro Mexaaaa, BBoanMoro HenocpeacxßeHHO b KOBm. Dpn BbinaaBKe 
qyryHa b BarpaHKe 3aBaaita muxxbi aan nopumeBbix Koaen npoii3BOAHTC5i 
nocae kokcoboh nepecbinK« k  KOHuy naaBKH, Koraa BarpaHKa xopomo pa30- 
rpeaacb n, KaK roßopnx AHTefnuHKH, HMeeT «ropnqHH» xoa. ZFan tohhoto 
nonaaamiH b saaaHHbin xiiMiinecKiiñ aHaaii3 peKOMeHayexcH Mexaaa nepBbix 
aayx Koaom ncnoab30Baxb aaa oimihbkh aexaaeñ Menee oxBexcxBeHHoro Ha3- 
HaqeHHH', qeM nopumeBbie Koanua.

B peaHX oöecneqeHHH bmcokoh xeMnepaxypbi BbinycKa qyryna Ha oaHOM 
H3 3aBoaoB MM4> nocae saBaann muxxbi Ha nopmHeBbie Koabpa BBoanan b xpe- 
xHH pna cpypM BarpaHKH «ocxpoe» KiicaopoaHoe ayTbe. n p n  xanoM Mexoae 
BeaeHHH naaBKH oöecneqHBaaacb xeMnepaxypa Mexaaaa Ha xteaoóe 1400— 
1420°C. Mexaaa 3aanBaan b xopomo npoeymeHHbie cpopMbi qepe3 ci-npoHuyio 
aHXHHKOByio CHCxeMV. OaHOBpeMeHHo c (jiopMaMH oönqaeK 3aaHBaancb cxan- 
aapxHbie o6pa3Hbi aan MexaHnqecKHx HcnwxaHHH. Bo H36extaHHe ópaxa nopui- 
HeBbix Koaen, no HeMexaaanqecKHM h ra30BbiM BKAioqeHHflM aoaxcHbi óbixb 
oöecneqeHbi HeoöxoanMbie ra3onpommaeMocxb h npoqHocTb cyxon (})opMbi.

OxaHXbie nopmHeBbie Koabpa HMean xopomne MexaHHqecKHe KaqecxBa h 
MHKpoexpyKxypy Mexaaaa. Flocae oxaHBKH Han npeaßapHxeabHOH rpyöo« 06- 
anpKH oÓHqañKH noaßepraioxcH ucKyccxBeHHOMy cxapemno b naaMemibix n 
b KaMepHbix aaeKxpHqecKHX neqax aan chhxhh BHyxpeHHHX nanpsDKeHHii. 
OnxHMaabHbie pextHMbi cxapeHna noKa3aHbi Ha pnc. 1.

KaqecxBO oÖHqae-K nocae cxapeiHHH onpeaeaHexcn (jiaKXiiqecKHM pe>KHMOM 
cxapeHHH, KoxopbiH npoBepaexcH no 3anHCHM s xtypHaae. Flocae OKonqaxeab- 
HOH MexaHHqecKOH oöpaßoxKH no BHyxpeHkeMy awaMexpy c npHnycitOM Ha 
npHxoqity no HapyxtHOMy anaMexpy 1,6— 1,7 mm h Ha mancJioBKy xopnoßbix 
naocKocxeñ no 0,25 mm nopmHeBbie Koabua noaßepraioxcH xepMO'CjmKcanHH. 
¿Inn SToro oHH nyxeM pa3BeaeHHH kohuob iiaaeßaioxcH na onpaBKy h npnxtH-
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MaiOTCH njioTHO Äpyr k apyry, BbipaBHHBaiOTCH no napyjKHOMy ßiiaMerpy, 
HaKpbiBaiOTCH cßepxy ähckom h CTim-iBaiOTCH npH noMomn öojitob hjih KJiHHa. 
3 aTeM orni noÄßepraiOTCH HarpeBy b njiaMeHHwx hjih KaMepHbix sjieKTpHHe- 
CKHX nenax jio TeMnepaTypw 600°C b Teaenne 2—3 nacoB, BH^epxoiBaioTCH 
npn 3TOH TCMnepaType 1,5—2 naca h 33TCM oxjiaxiAaiOTCH b o ö hhhhx  ycjio- 
BHHX.

TepMO^HKcanHH npH ¡ßojiee bmcokhx TeMneparypax eonpoBO'>KHaercH He 
TojibKO peKpHCTaJiJiH3aHHeH, ho ¡h H3MeHeHH6M MHiKpocTpyKTypbi nyryHa, T. e.. 
ccpepoHH,H3auHeñ ueMeimiTa nepjiHTa h ero nacTHHHbiM pacnaÄOM, hto bw sh - 
BaeT noHHJKeHHe MexaimqecKHx h yn py rnx  cbohctb nopiHHeBbix KOJieii.

OnTHMaJIbHbIM pe>KHMOM TepMO(j)HK€aiJ,HH «yjK'HO iCHHTiarb TaKOH peJKHM, 
KOTopbiH oßeoneHHBaeT Ma»CHMajibHoe CHurae HanproKeHEH b «o jib iie  I6e3 h3- 
MeHeHHH CTpyKTypbi MeiajiJia h ero MexaHHnecKHx cbohctb. B peayjibTaTe Tep- 
Moc})HKcanHH He ÄOCTi-iraeTCH nojiHaa c|)iiKcau.HH pa3Mepa 3aMKa h MaxcHMajib- 
Hbiii 'KoaijHl’^yneHT cTa‘6HJiH3aHHH paBeH 0,95—0,98.

HeOÖXOÄHMO, K CO'JKajieHHK), OTMeTHTb, HTO Ha SaBOijaX iMMO TepMOljlHK- 
caiiHH nopiiiiHeBbix Koji eu, (He np oh 3 Bojx HTc h . Bee a pyriie  bhhw TepMiiiecKOH oö- 
paÖOTKH HOpiUfleBblX KOJieU (npOCTOH OTHCHr, HOpMajIH3aHHH, H30TepMHqeCKHÍÍ 
OTH<Hr, 3aKajIKa C BbICOKHM OTnyCKO'M) (npHBQJJHT K nOJiyaeHHIO djiepOHWH3HpO- 
BaHHbix CTipyKTyp, a ejiejioBaTejibHo, k  yxyruueHHio h3hocoyctohhhbocth ko- 
j(ep. OflHaKO He.KOTopbie^MamHHocTpoHTejibHbie 33B0w h  HaroTO'BJiHior nopHiHe- 
Bbie Kojibpa c copöiiTHoii h TpocTHTHoii CTpyKTypofi, nojiynaeMOH b pe3yjibTa- 
Te TepMHHecKO« oöpaöoTKH, t . e. saKajiKH c nocjiejryiomHM ornycKOM. iEojib- 
uihhctbo iJKe saBonoiB HaroTOBjiHioT KO'Jibpa, HMeioiHHe crpyKTypy njiacTHmaTO- 
ro  nepjiHTa c paBHOMepHo pacnpeaejieHHbiMH BKjnoneHHHMH saBHXpeHHoro rpa- 
qiHTa. JaKan CTpyKTypa Hyry«a OTHTaexcH b nacTOHmee speMu onthm ajibHOH. 
J ljia  lOoeaneqeHHH stoh icupyKTypw ¡HeoßxoflHMO, htoöbi pacnaa, aycieHHTa b 
ooHHaHKe npoTeKaji npn cpaBHHTejibHo HeöojibmoM nepeoxjiajK^eHHH. Oóoaao- 
eaHHe xpeóyeMoñ CTpyKTypbi (rpa(})HTa b oÔHnaËKe «ocTHraercH sajiHBKOH ro- 
pHHero nyryHa ib cyxy io  <}>opMy. B stom cjiyaae HHTepBaji SBTeKTHHeoRoro inoe 
BpameHHH mpoTexaeT co cKopocTbio ¡25—30° <b m h h ,  hto oiÖecneHHBaeT ihojiv 
neiHHe npa(|)HTa xpeßyeMOH ^qp.Mbi b nyryHe onpeaejieHHoro XHMHiecKoro co- 
CTaBa. riosTOMy peKOMeHayeTCH c rpo ro  npHjiepJKHBaTbCH yKa3a-HHoro Bbmie
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XHMOTecKoro cocxasa rayryHa h oajiHBaxb ero b c})opMbi mpH xeMnepaxype He 
HHJKe 1350°C. / I jih toko, htoöh íb icrpyKType nyryHa He hohbhjich sBxeKin'ie- 
CKHH rpat})Hr, jkhhkhh nyryn oÖHsaxejibHo nonncen nonBepraibCH moähcJjhhh- 
poBaHHK). OojiyHeHHe >Ke tocto InepjiHXHoñ cxpvKxypbi nyryna njiacxHiHHaxoh 
(JjopMbi mocxHraexcH npn cpaBHHxejibHo HööojibmoM nepeoxjia>KmeHHH aycxeHH- 
Ta B OÖJXaCTH OBTeKTOHflHOrO HpeBpaUreHHH. iripaKTHHeCKH BeOÖXOßHMaH CTe- 
neHb nepeoxjia!Hyi,eHHH aycTeHHTa b 9bt6ktohähom HHxepBane oöecneTOBaexcn 
iIipaBHJIbHbIM Bbl6opOM XHMHHeOKOrO COCXaBa HyryHa H IBblÖHBKOH OTJIHBKH H3 
cpopMbi inpH xeMnepaxype 750— 800°C. yBennneHHe comepncaHHH yrnepona h 
KpeMHHH b nyryne yMeiibmaex icxeneHb ¡nepeoxjiajKneHHH aycxeHHxa b oöjiacxM 
3BTeKTOHflHOrO npöBlpaineHHH. ÎIoSTOMy ¡npn HHmHBHnyaJIbHOH OXJIHBKe ÏIQpîH- 
HeBbix KOJieu ,b «})opMbi CQflepjKaHHe yrjiepona peKOMeHnyexcH yBejiHTOBaxb no 
3,6— 3,8%, a KpeMHHH no 2,4— 2,8%.

ripHTOHbl IKWiyHÖHHH mOpUIHeBblX KO'JieiX, HMeiOLHHx HapHfly C nepjIHTOM 
H36biTOHHbiH (jjeppHT, ejienyex HCKaxb b  yiBejiHHeHHOM coÄep>KaHHH yrnepona 
h KpeMHHH <b  KoneHHOM HyryHe, b  XeMnepaxype ero BbinycKa hs BarpaHKH h 
pencHMe uihxtobkh. /Hajim ne CTpyKxypHo-CBOöonnoro neiMeHXHxa b nyryHe 
oôycjioBjiHBaexcH óojibuieñ CTeneHbio nepeoxjiaxtneHHH aycTeHHTa, neM axo 
xpeóyexcH h jih  qojiyroHHH onxHMajibHoñ cxpyKxypH. IloaxoMy oöjiKnoBKa 
(J)OpMM OÓHTOHKH HyryHHblMH XOJIQHHJIbHHKaMH He peKOMeHflyeXCH.

K cxpyKxype Mexajuia mopuiHeBbix Konen oöhhho npen'bHB.JiHioxcH nsa oc- 
HOBHbix xpeßoBaHHH: ycxofiHHBOCTb npH paöoHHX TeMnepaxypax (oxcyx- 
cxBHe cxpyKxypHbix npeBpaineraiS) h BbicoKan H3HocoycxoñHHBocxb. TaKHM 
xpeöoßaHHHM, K3K noKa3ajia npaKTHKa, oxBenaex cxpyKxypa nyryHa, HMeio- 
ipan MejiKonjiacxHHHaxbiH nepjmx c paBHOMepHO pacnpeneneHHbiMH rpacJjHXOM 
h 4>oc4>hähoh SBxeKXHKOH. CxpyKxypbi, HMeronnie OKpyrjieHHyio c})opMy, öojiee 
cxaÖHJibHbi npn Harpeße, ho oöjianaiox MeHbuieñ H3HocoycxoHHHBôcxbio, tom 
njiacxHHHaxbie.

JJjifi npaBHJibHoro onpemeneiiHH KanecxBa nopinneBbix Konen no MHKpo- 
cxpyKType na pHc. 2, 3 h 4 npHBOflnxcH pan xapaKTepHbix cxpyKxypHbix co- 
cxaBJiHKDiHHX nyryHa, KoxopbiMH nojib3yioxcH KaK axajiOHHbiMH. n p n  onpe- 
HejieHHH KanecxBa nopuiHeßbix Konen ohh noneepraioTCH MexaHHTOCKHM ncnbi- 
xaHHHM Ha ynpyrocxb, xBepnocib, npoHHoexb h ocxaTOHHyio nec|)opManHio. 
noÄ  TepMHHOM ynpyrocxb noHHMaeTCfli xa Harpy3Ka, Koxopan nojDKHa 6bixb 
npHJiooKeHa k KOJibiry, nxoöbi cxcaTb ero ho 3a3opa, paBHoro 3 mm .

HcnbixaHHe na ynpyrocxb peKOMeHnyeTCH npoH3BOHHXb nyxeM nocxeneH- 
Horo c>KaxHH KO-jibHa nom Harpy3K0« ® thökoh Jienxe. 3Han narpy3Ky, npH ko- 
TopoH KOJibuo ciKajiocb mo 3a3opa, paBHoro 3 mm , mojkho onpemejmxb ymeJibHoe 
HasJieHHe Ha cxeHKy hhhhhhpoboh BxyjiKH aïo (ÿopMyjie:

P =  ~l)ß~  [ kt/mm2]»

rme Q— Harpy3Ka p Kr; b— uinpHHa Kojibpa b mm ; D— HapyjKHuä mnaMexp 
cjKaxoro KOjibua b mm .

ymejibHoe lma|BjieHHe Ha cxeHKy HHJiHHmpa hjih Konen., oßjiamaiornHX xopo- 
meii ynpyrocxbro, ;u)h>kho öbixb ib npemenax 0,7—-1,0 Kr/MM2.

T Bepmocxb h M h Kp o cxpyKxy p a nopuiHeBbix KOJien onpemenniOTCH na 06- 
pa3ue, BbipesaHHOM H3 xopneBOH HHJKHeñ nacxn (npH nojiojKeHHH 3ajraBKH) 
oÖHnaHKH nocne ymajieHHH KOJibna bhcotoh 25 mm . ripemBapHxejibHoe onpene- 
neHHe xBepmocxH oipoH3BOflHxcH napajiJiejibHo no PoKBejijiy (niKajia B) h no 
BpHHenio (nnaMexp mapHKa 5 mm , Harpy3Ka 750 Kr). HanSonee xonnoe no- 
Ka3aHHe xBepnocxn oßecnenniBaex npeoc BpHHejiH (hjih qyryna— BBHmy ero 
nopncxocxH). OKOHqaxejibHan xBepnocxb onpemeJiHexcH jy ih Kancnoro KOJibna 
(nepem uijih(J)obkoh) ; oHa mojuKHa öbixb b npemenax 190— 241 Kr/MM2,
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yÆO'BJïeTBopHT&jibHaiï. MejiKonjia- 
CTHHHaTUH nepjntT (yBX500).

yÄ'OB/ieTBOpHTejIfaHaH. CopTÖHTOOÖpa3HbIH
nepjiHT (yßX500)

HeyflOBJieTBOpHTejibHaH. MejiKomiacTHH- 
MaTufl nepjiHT +  ciboSoahhh (JieppuT (yBX500,i

HeyÄOBjieTBOpHTejibHaB. CopÖHTOoöpasMbiü 
nepjiHT +  cboöoähhh (})eppHT (yBX500)

Pue.

Pue.
yaoB^eTBOpHTejibHaa, Ooc^HaHaa BBreKTHKa, 
paBHOMepHO pacnpepeiieHnaa b BHpe M e jiK H x 

H CpeaHHX BKJHOpeHKH (yBXlOO)

3

HeyĄOB^eTBopHTejibHaą. Ooc^upHaa sBTeK- 
THKa b bhä€ rpyßbix BKjiioaeHHH +  peMetiTHT 

(ysXlOO)
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ŷ OBJISTBOpHTGJIfaHaST. Tpa(|)HT TOHKOIUiaCTHH- 
HaTHH, 3aBHXpeHHbIH (yBXlOO)

yÄ O B JieTB opH TeflbH as. rpa(J)HT b  B H ^e n p n  
eMHHX nJiacTHH . cp e ^H e ñ  B e jra q iiH b i h  paBHo 

Mepao pacnpeaeJieHHHñ (yßXlOO)

HeyÄOBJieTBopHTejTbHaa. BBTeKTmecxnH 
rpa<J)HT (yBXlOO)

H e y a o B f le x B o p H T e jib H a a .  rpa< j>H T b B H a e  
rpyöbix TO JiCTHX lu ia c T H H , H epaB H O M epH o p a c  

ppeaeJieHHbix b  nojie mjiH(j>a (yBXlOO)
Puc. 4

HonbiraHHe «ojien; Ha ocTaTOHHbie ifletJjopMauHH inpoH3BQPHTca b cneun- 
aJibHOM npHcnocoóJieHHH. Ko3(})<i)Hu.HeHT ocTaTOHHOH aetJjopMapHH onpepejiaeT- 
ca no (JjopMyjie:

■ 100%,

rpe A i— paocTOHHne Me*,ay ToppaMH paMiKa b cboöohhom coctohhhh b m m ; 
<42— paccTOHHne MejKpy TOppaMH. 3aMKa nop Harpy3Kon, co3paioipeñ Hanpa- 
JKeHHe 25 kx/ mm2, b m m ; As— paccroaHHe Meacpy ToppaMH saMKa Pocjie ypajie- 
HH3 Harpy3KH b mm .

BejiHHHHa ocraTOHHOH pecJiopMapHH jy ia  ynoejieTBOpHTejibHbix nopuiHe- 
Bbix Konen flojiHiHa cocTa.BjiHTb «e ßojiee 109/o, hto cooTBeTCTByeT nyryHy Map- 
KH CM 21-40, HMeiomeMy TBeppocTb ne MeHee 190 kiVm m 2.

B b i B o a b i :  1. OnTHMajibHOH CTpyKTypOH nyryna nopniHeBbix KOJiep 
HBJiaeTCH MejiKonjiacTHiHnaTbiH nepjiHT c paBHOMepHopacnpepejieHHbiMH 3a- 
BnxpeHHbiMH BKjnoneHHHMn rpacjiHTa h najinnneM (¿oc^ hphoh 3bt6kthkh. 
2. TepMo^HKcapna yjiynmaeT 3RcnjiyaTannoHHbie CBOHCTsa nopniHeBbix ko- 
Jteu. h nojuKHa öbiTb BnenpeHa «a 3aBonax. 3. J ljia  coxpaHeHHa eraOnjibHon 
CTpyKTypbi nepjiHTa b nepHop nponecca TepMocJjHKcannn cOpepjKaHne MapraH- 
ua b nyryHe pojokho öbiTb He MeHee 1,0°/o¡.



HoMorpaMMa jt.ua pacida nopuiHeBbix KOJiep
OopMyjibi aaa pacieTa nopuiHeBbix KOjieu 1 npeacTaBaniOTCH b caeayio 

meM BHAe:

°pa6 — 0>03 (y~¿ 1 ) (1)

rae oPa6 — paSoiee HanpajKeHHe MaTepnaaa KOJibiia b kz!mm?\ p —  yaeab- 
Hoe aaBjieHHe KOJibpa Ha 3epKajio nHannapa b kz! cM¡2\ D--aHaMeTp unjinnapa 
b m m \ t —  roa m iina  Koabpa b m m ; f  —  pa3HHH,a b m m  Meacay 3a30p0M b 3aMKe 
Koabpa b CBoóoaHOM h paóoaeM coctohhhhx; E —  Moayab yn p y ro c r ii 
b kzIm m a.

B. 3thx (f).opMyaax BeaHiHHbi 3p„ 5 h p  n3BecTHbi, a onpeaeaeHHio noa- 
aeacaT KOHCTpyKTHBHbie pa3Mepbi Koataja: ToaniHHa t h Bbipe3 3aMi<a f  npn 
saaaHHOM hjih H3BecTHOM aHaMeTpe ixnaHHapa D.

H3 npHBeaeHHbix (JjopMya (1) h (2) noayiHM :
t l

ZUa coKpameHiia BpeMeHH, 3axpaHHBaeMoro Ha paciera, npHBoaHM 
nocTpoeHHyio H3mh aaa 6e3pa3MepHbix OTHomeHHH ^  h jy  HOMorpaMMy
aaa oóbiiHO npHMeHHeMbix Ha H3roTOBaeHne KOjieu; MaiepHaaoB: lyryna h 
6poH3bi (£ '= 10  000 kz/m m 2) . Ha pncyHKe npeacTaBjieHa coBMeinennaH homo-

rpaMMa -¿ - =  £ ,  (p; °pa6) h -p  =  F2(F1-j/).
üpHMep noab30BaHHH HOMorpaMMoñ.
Tpeóye ica onpeaeaHTb pa3Mepbi nopmHeBoro KOJibua no caeayionj,HM aaH- 

h h m : anaMerp muimapa D  =  300 mm , TpeóyeMoe yaeabHoe aaBaeHiie

1 AlauiHHOcTpoeHHe. SHiíHKJioneflHiecKHH cnpaBoiHKK, t. X.
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p =  0,95 tce/cM2, AonycłcaeMoe aah BbiöpaHHoro MaTepnaJia (nyryH) Hanpa- 
>K6Hne apa6 =  16 m l mm2. FIojib30BaTbcn HOMorpaMMOH cjieayeT b 2 npweMa.

f/U-102

FI p h e M 1 • H3 tohkh Ha jieBoił och opahh3t , cooTBercTByiomeH a s b - 
AeHHIO 0,95 KS/CM2 no ropH30HT3AH, AOXOAHM AO KpHBOH, COOTBeTCTByiOmeïi 
Hanpn>KeHHio apa6 = 1 6  m lm m 2. M3 tohkh nepeceneHHH onycnaeM nepnen-

AHKyAHp Ha ocb aócuHCc h HaxoAHM 3naneHHe 103 =  40,5. BeAHHHHa -¡y  

Ha och yBeAHiieHa b 1000 pa3 aah ynpomeHua 3anncH Ha mnajie, noaroMy 

noAyneHHoe b ashhom cjiynae 3HaneHHe ^ y  10:! =  40,5 HyjKHo pa3Ae,nHTb Ha

1000, T. e. - ^  =  0,0405.

n  p h e m 2. H3 tohkh Ha och aócuHCC, cooTBeTCTByiomeH nojiyneHHOMy

3HaneHHK> y  no BepTHKaAH, noAHHMaeMca ao ahhhh y>Ke BbißpaHHoro paHee
TpeöyeMoro yAeAbHoro abbachhh (/? =  0,95 m ie ń 2). npoeKUHH tohkh nepe- 
ceneHHH Ha npaByK) ocb opAHHaT Aaer OTHOCHTeAbHyro BeAHHHHy B b ipe3a

f
b 3aMKe -¡y  =  0,09.

n o  3aABHHOMy 3HaneHHK) AHaMeTpa hhahhapb D = 300 m m  h3xoahm
HCKOMbie KOHCTpyKTHBHbie 3JI6MeHTbI KOJIbH,a:

t  =  0,0405 ■ 300 =  12,15 m m , 
f  =  0,09 • 300 =  27 MM.

CAeAyeT oßpaTHTb BHHMaHHe Ha to, hto paAH yAOÖCTBa Ha pncyHKe 

COBMemeHbl 2 HOMOrpaMMbl-^ =  F y(p; Opa6)n  -¡y =  F ï{~ jy  \P ) ’ KOTOpblMH 
HeO'ôxoAHMo noAb30BaTbCH nocAeAOBaTeAbHO b Aßa npnëMa.

PeKOMeHAyeMaa HOMorpaMMa HaniAa npuMeHeHHe b npaKTHKe paöora 
KOHCTpyKTOpCKOrO Öiopo Oa CCCKOTO 3aBOAa HM. A. MapTH.



JJoKTop TexH. HCL\yK, tipo(f)eccop M. KArAH, amcenep C. ÏÏBJIEHCKHFI, 
kclhó. TexH. Hetytę E. C O K O Jl O B C K M Pi

Cevenua cBair 
Cdast Mi i j
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<tt6 CBaa W2

KjieeHbie ceaw h rnnyHT
(  ÖKomcLHue )

ZIjIH HCCJieAOBaHHH COCTOHHHH KJieeHblX CBañ npH HX 3aÔHBKe dbIJIH H3F0- 
TOBJieHbi flBe onbiTHbie CBaH æjihhoio no 6,5 m  (pnc. 7). OnpeccoBKa uocok 
CBañ npH cKjieñKe npoH3BOÄHjiacb c noMombro cjkhmob. Ha rojioBbi roro- 
Bbix c.Bañ dbuiH HacajKeHbi ôyrejra ii3 
nojiocoBoro >Kejie3a, a Ha 3aocrpeH- côasrwt C8aa h°?
Hbie KOHUbi H acera CBapHbie ôauiMa- 
KH H3 JIHCTOBOrO JKejie3a. CßaH ÖbIJiH 
3adHTbi Ha ôepery MocKBa-peKH Ha 
rjiyÔHHy 6 m npn noMoura jtfraejib- 
MojioTa c 6a6oñ BecbM 600 kz (b h - 
coTa naneHHH yuapHoñ nacra —
1.5 m ). nocjie  ocMOTpa BbiflepHyraix 
H3 3eMJIH CBañ HHK3KHX TpeiUHH nO 
niBaM HJiH oTCJioeHHñ no CKJieeHHbiM 
njiacTaM oÖHapyxceHo He 6hjio .

Cßan b TeneHne 10 MecnneB xpa- 
HHJIHCb Ha OTKpbITOM B03Æyxe, a 3a- 
TeM dbijiH 3aÔHTbi b 6ojiee njiOTHbie 
rpyHTbi (Ha rjiyd im y 1,3 m —  THHie- 
Jiaa cynecb c xpsnneBaTbiMH bkjiio- 
neHHHMH, Ha FJiyÔHHy 1 cm —  TSOKe- 
jian cynecb c oxnejibHbiMH BaJiyHa- 
MH h, HaKOHen, MejiKnñ necon). 06e 
CBan ôbijin 3a6nTbi n.H3ejib-MojioTOM 
c 6a6oñ BecoM 450 kz Ha rjiyÔHHy
5.5 m . Oraa3 nepBoñ CBan, oraeceH- 
Hbiñ k oflHOMy ya,apy, cocraBjiHji 
0,2 CM, OTK33 BTOpoñ — 0,3 CM. üpH 
ocMOTpe CBaH BO BpeMH H nocjie 3a- 
6hbkh HHKaKHX Tpem,HH HJiH pac- 
cjioeHHñ KJieeBbix uibob oônapyiKe.
HO He 6bIJIO.

Ü jth npoBepKH npoHHocra KJiee­
Bbix uibob nocjie 3aèiiBKH co CBañ dbura c/iejiaHbi cpe3bi TojiinnHoñ 20 cm h 
H3 HHx H3roTOBjieHbi HOpMajibHbie oöpasiibi Ha CKajibiBaHiie. üpe^ejib i npon- 
HOCTH o6pa3UOB Ha CKajibiBaHne no KJieeBOMy niBy npuBe^enw b raô ji. 3.

5-ù ujoB

Pue. 7. OnHTHue c&an
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IÏ3  Taóji. 3 bhaho , '-i to nocjie 3a6nBXH KjieeHbix CBañ npe^eji hx npoHHO- 
CTH Ha cKajibiBaHHe no KjieeBbiM iub3m ocTajica AocraTOHHo bhcokhm , b 6ojib-

T a ó j i n u a  3

Pe3yjihTaTbi HcnbuaHHft 11a cKajibiBamie cTaH^apTHbix oópa3u.oB, BbißpaHHbix h3
CBafl nocjie h x  3 a 6 n B K H

Mb CB3H H MeCTO 

cpe3a
Ms uiBa

Hhcjio
HCnblTaHHblX

o6pa3UOB

CpeAHee 3HaneHHe 
n p e jie jia  npoHHO- 
CTH Ha CKajibiBa­

HHe, KZ¡CM2

1 (y i-o jiobm ) BTOpOH, .................. .... 3 55 ,0
qe T B ep T b iH ...........................

■ POT;. ‘
3 56,7

2 " (y  roaoBbi) BTOpOH, . . . . . . . . 4 65,6
I IH T b lH .................................... 4 64 ,9

2 (Ha paCCTOHHHH 1 M B T O p O H , ................. .... 3 46,2
OT rOJIOBbl) I IH T b lH .................................. 4 58,9

niHHCTBe cjiynaeB — 6jih3khm k npeaejiy nporaocTH Ha CKajiUBaHHe no Kjie- 
eBOMy uiBy (60 kz¡cm-) , ycTanoBjieHHOMy «HopMaMH h TexHHnecxHMH ycjio- 
BH^MH npOeKTHpOBaHIIH ÄepeBHHHblX KOHCTpyKUHH» (H H T y  2-47).

Bee onncaHHbie HcnbuaHHH KjieeHbix CBañ noATBep>xAaiOT aoctaxonHyio 
npOHHOCTb H COXpaHHOCTb HX B pa3JIHHHbIX yCAOBHHX, B03M0JKHMX npH 3XC- 
njiyaTaiiHH rHApoiexHHHecKHx coopyxceHHH, hto AaeT yBepeHHOCTb b HaAexx- 
HOH paöoTe CBañ b TeneHHe /uraTeJibHoro epoxa.

B KOHue 1949 r. b oahom h3 nopTOB ßbiji coopv>xeH ynacTOK npunajia H3 
KjieeHbix CBañ ceneHHeM 24X23 cm, aahhoio 8 m . Cßan öbijin n3roTOBJieHbi 
H3 ÄOCOK TOJILUHHOK) 40 MM H LUHpHHOK) 140— 160 MM Ha CneUHajIbHblX Bep- 
ciaxax. Ha oahoh nojioBHHe Beperaxa npoBO.nnjiacb cöopxa CBañ Hacyxo 
c noflroHKO# cthkob Ha «yc» h nnpHTbix, a na Apyroñ — CKJieñKa Ha ({whoa- 
(})OpMajibZ[.erHaHOM KJiee KB-3 h rB03AeBaH 3anpeccoBKa cßan. Cßan 3a6n- 
BajiHCb npn noMouiH xonpa c nHeBMaTHHecxoñ 6a6oñ BecoM 1,5 r, c bhcotoh 
na^eHHH 1,0 m . B pe3yjibTarfe ocMOTpa CBañ, npoßeAeHHoro nocjie hx 3a 
6hbkh, He öbijio oóHapyxíeHo xaxnx-AHÔo noBpe>KAeHKH b ApeBecHHe hjih 
TpeUIHH B KJieeBblX uiBax.

B HacTonmee BpeMH npHnaji HaxoAHTCH b SKcnjiyaTaHHH, k HeMy npHna- 
JiHBaioT cyaa h no HeMy abhaîctch ryceHHHHbiñ xpan rpysonoA'beMBOCTbJO 
7,0 T h o6ih,hm BecoM 25 r. LIepe3 17 MecapeB nocjie nocTpoÖKii npunaa 
6biJi oßcjieAOBaH. Pe3yjibTaTbi ocMOTpa yqacTxa npKHajia h kohtpoabhoh CBan 
noKa3ajiH noAHyio coxpaHHocTb xAeeHbix CBañ h OTCyTCTBHe xaxnx-AHÖo Tpe- 
mHH b KJieeBbix 'uiBax h b ApeBecHHe, a Tax>xe thhchmh b HaABOAHon nacTH 
CBañ. nocjie  ocMOTpa H3BjieneHHoñ H3 rpyHTa xjieeHoñ cßan H3 Hee öbijin 
B3HTBI OÓpa3IIbI AAH HCnblTaHHH npOHHOCTH XAeCBOTO HlBa Ha CXajIblBaHHe. 
06pa3u,bi öbiJiH OToßpaHbi Ha ynacTxax CBan b rpyHTe, b BOAe, b Mecie nepe- 
MeHHoro ypoBHH boa h b H3AB0AH0H H3CTH. CpeAHee 3HaneHHe npeAeAa 
npOHHOCTH npn CXajIblBaHIIH OTOÖpaHHblX o6pa3H,OB 0Xa3aA0Cb paBHbIM 
57 KajcM2. ü p n  3aÖHBxe xoHTpoAbHbix CBañ b 1949 r, cpeAnee 3HaneHHe npe­
AeAa npOHHOCTH KAeeBblX HIBOB Ha CXaAblBaHHe COCTaBAHAO 58 Ka/CM2. H3 
npoBeAeHHbix HcnbiTanHñ h HaÖAioAeHim 3a onbiTHbiM ynacTxoM npunaAa K3 
KAeeHbix CBañ mojkho CASAaTb bhboa, hto 3a 17 MecancB cymecTBOBam-iH 
npHHaAa npeAeA npoHHOCTH Ha cxaAbmaHHe b XAeeBbix lUBax npaxiHHecKH 
Ke CHH3UACH.
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B 195Ö r. AJiHHHOMepHbie kJteeHbie uinÿHT h cbsh Ółiju i npnMeHeHbi fjiâfi- 
MopcTpoeM MHHHCTepcTsa MopcKoro cpjioTa kJifl crpoHTejibCTBa nepeMHHKH 1.

H3roTOBjieHiiH KJieenbix CBañ h iunyHTa 6 biJi opraHH3 0Ban nex KJieeHbix 
KOHCTpyKU,HH.

BHaqajie 6u ji H3roTOBjieH urayHT aahhoio  10 m  (pHC. 3 ). Æjih hstotob- 
jieHHH a to ro  rana  innyHTa HeoôxoAHMO 6ha o  npHMeHeHne aocok OAHifaKOBOH

p«c. 8. OßfflHÄ BHÄ KJieeHux CBañ

1 KJieeHHe csa« h mnyuT Ghjih npBMefleHu no HHHnnaTHBe raaBHoro ttoKenena i l  Pv 
petiHMa np« TexHimecKoii homoihh HHH no CTpoHTeabCTBy MHHMamcTpoH, 1 - '

uiHpHHbi. KpoMe Toro, qToöbi rpeôeHb 
BXOAHJI CB'OÔOAHO B na3, HeOÖXOÄHMa 
ôbijia Aono jiHHTe JibH a h ocTposcKa rpe5- 
HH no 3 MM C Ka>KAOH CTOpOHbl. Y ra- 
TblBan CJIOJKHOCTb H3rOTOBJieHHH 3TO- 
ro rana mnywra, b najibHeitmeM cxajra 
H3roTOBJiHTb urayHT rpeôeHnaToro ra ­
na (no pnę. 4, 5), nipHMeHHH jiec 2-ro h

3-rO COpTOB, JIIOÔOH TOJIIHHHbl H IHîipH" 
Hbi. HeoôxoAHMbie raöapHTHbie pa3Me- 
pbi nojiynajiHCb 3a cneT pa3ABioKKH 
a o c o k , moB KOTopbix nepeKpbmaACH 
njiaCTbIO COCeAHCH AO'CKH. .ZJpIHHbl OT- 
AejiibHbix mnyHTHH oocTaBjisuiH ot  8,5 
Ao 12 m . Cßan nepeMbniKH npn bmcotc 
ceneHHH o t  18 ao 22 cm h aahhc  13 m  
BbinoAHHAHCb nycTOTejibiMH (pnc. 2) , 
npn 3TOM Hcn0Ab3OBaACH AecoMaTe- 
puaA pa3Hon mnpnHbi n TOAinnHbi. 0 6 - 
U1HH BHA H3TOTOBAeHHbIX CB3H H IIjnVH-
Ta noKa3aH Ha pnc. 8 h 9. P hc. 9. OômHfi bhj. Kjieenoro innyma

29



ílepeA  3aÓHBKoñ umyHíbi coeAHHHAHCb CKoéaMH nonapHo h aaocTpHjiHCt. 
3a6HBKa npon3BOÄHJiacb 6e3 oroaoBHHKa, Bepx KaxcAoñ mnyHTOBoñ CBan

6hui CHa6>KeH npOBoaonHoñ cxpyTKOH. 3a- 
ÓHBajiH innyHT h CBan Ha rJiyÓHHy 4 —
6,5 M (pHC. 10) nJIOByHHM MexaHHnecKHM 
KonpOM c 6aóoñ BecoM 950 kt npn Bbicore 
naa,6HHH 6a6bi 2— 3 m . OTxa3 npn 3aÖHB- 
xe Kjieeiibix CBañ docTaBana 2 cm npH 3a- 
aore b 10 yaapoB.

B pe3yjibTaTe oöcaeAOBaHHH mnyHTO- 
0OH CTeHKH (pHC. 11) nocae ee B03Be/ie- 
HHH He 6biao oÓHapyxíeHo noBpexíAeHHñ 
KJieeBblX HIBOB H ApeBeCHHbl KJieeHblX CBañ 
h mnyHTa. Paóora, npoBeaeHHbie no npn- 
MeHeHHto xaeeHbix CBañ h mnyHTa, noxa- 
saan, ato no npoHHoern KaeeHbie CBan h 
mnyuT He ycTynaiOT cb3Hm h mnyHTy, H3- 
roTOBaeHHbiM H3 THapoTexHHnecKoro aeca, 
a MeToabi 3aÓHBKH xaeeHbix CBañ h mnyH­
Ta He OTannaroTCH ot mctoaob 336hbkh 
oöbiHHbix CBañ h mnyHTa.

B neanx npoBepxn npoHHocxn xaeeHbix 
C B añ  n mnyHTa npn paóoTe nx Ha H3rnó, 
a TaioKe aah  BbiHBaeHHH xapaxTepa pa- 

Phc. 10. 3a6HBKa KJteenux -CBañ ÖOTbi CTbiKOBoro conpHXíeHHH BnpHTUK Ha
noc'rpoHKe 6bian npoBeacHbi ncnbiTaHHH 

KOHcrpyKHHH xaeeHbix mnyHTOB h CBañ. Bbian HcnbiTaHH m n y H T b i ajihhoio 
12 m  h cteaH a-fiHHOio 13 M, nonepenHoe ceneHHe KOTopbix noxasaHO Ha pnc. 2, 
4 h 5. Cßau h mnyHT 3arpyjKaaHCb b asyx tohkhx, pacnoaojKeHHbix b Tperax 
npoaeTa, nyryniibiMH 6oap.aH K aM H  BecoM no 80 kc. r ip n  ncnb iT aH H H  3aMepnacH

P h c . 11. OömHH b h ä  c reH K H  H3 KJieeHoro uinyHra

npoi'HÖ KOHCTpyKUHH b cepeAnne npoaeTa nocae xaíKAoñ cTyrieHH Harpy3KH, 
paBHoñ 80 ice. KoacptpHnueHT 3anaca npn HcnbiTaHHH CBañ h mnyHTa npn ao- 
riycKaeMOM HanpnmeHHH Ha H3THÖ ApeBecHHbi 100 kz¡cm2 oxa3aacH paB H biM  
3—3,8.
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ÉcjieflCTBHé H3roTOB.ieHHH H3 KjieeHoñ ApeBecHHbi ceañ tohhhx pa3Mé- 
poB, pauHOHajibHbix ceiieHHH h npocJniAeñ, 6e3 3HaHHTeAbHbix AonycnoB (hto 
npaKTHHecKH Heso3Mo>KHo npH npHMeHeHHH pejiLHoro THApoTexHHHecKoro 
•ñeca), h AHKBiiAauHH noiepb Ha «c6e>KHCTOCTb» Kpyr.ioro jieca (okoao 1 cm 
Ha Ka>KAbm MeTp ApeBecHHbi) npn npHMeHeHHH KJieeHbix CBañ noAynaeTCH sko- 
HOMHH apeBeCHHbl B KOHCTpyKH,HH. ¿Ta 3KOHOMHH B pa3AHHHbIX CAyHaHX pa3- 
AHHHa H 33BHCHT OT paCHeTHblX Harpy30K Ha CB3H, OT .̂JIHHbl 3anpoeKTHpOBaH 
hhx  csañ, hx ¿iHaMeTpa h AonycKaeMbix nanpHJKeHHH. OHa cocTaBJiaeT ^ jih 
KJieeHbix CBañ 22— 52°/o ot oó'beMa CBañ, h3totoBjieHHbix H3 niApoTexHHHe- 
cKoro jieca. B cpeAHeM (npn jvnme CBañ 13— 15 m ) 9Ta skohomhh cocraB- 
ji'H€t 38%, t . e. 1 m 3 CBañ H3 THApoTexHHHecKoro Jieca 3aMeHHercH b cpeAHeM 
0,67 m 3 KJieeHbix CBañ. Ctohmoctb KJieeHbix CBañ b ycAOBHHX npoBOAHBiiie- 
rocH FjiaBMopcTpoeM CTpOHTeAbCTBa OKa3ajiacb npaKranecKH paBHa ctohmo- 
cth CBañ H3 THApoTexHHnecKoro jieca MecTHbix 3aroTOBOK h b cpeAHeM Ha 33% 
AemeBAe CBañ H3 jieca, npHB03HMoro c CeBepa. n p n  H3roTOBJieHHH iunyHTa 
bhxoa 6pyca H3 THApoTexHHHecKoro ñeca cocTaBjineT npHMepHo 47%, Bbi- 
xoa mnyHTa H3 6pyca — 77,3%, hto cooTBeTCTByeT pacxoAy rompo TexHHHe- 
ckoto Jieca Ha 1 m 3 mnyHTa b 2,7 ms. YHHTbiBaH 3tc oócToaTejibcreo, a TaiüKe 
TO, HTO CTOHMOCTb AOCOK H TOpÓblAH, nOJiyHaeMOTO npH paenHJIOBKe rnapo- 
TexHHHecKoro jieca, He pa3HHTCH ot ctohmocth oóbiHHbix nHAOMaTepHaAOB, 
KjieeHbiñ HinyHT b cpeAHeM Ha 38% AemeBAe mnyHTa, BbinoAHeHHcro H3 Jieca 
MeCTHblX 3arOTOBOK. Fio CpaBHeHHIO >Ke CO UinyHTOM, BbinOJIHeHHblM H3 THApO- 
TexHHHecKoro jieca, npiiB03HMoro c CeBepa, KJieeHbiñ rnnyHT b 33bhchmocth ot 
pañoHa npHMeHeHHH AemeBAe Ha 55— 67%. TaKHM oópa30M, KAeeHbie CBan 
h rnnyHT asio t  3HaHHTeAbHyio 3KOHOMHK) b AecoMaTepHaAax H B CTOHMOCTH.

B HacTOHiH.ee BpeMH KAeeHbie cBan h rnnyHT npHMeH'moTCH toabko b M h - 
HHCTepcTBe MopcKoro (JiAOTa. PacnpocTpaHeHHe npHMeHeHHH KAeeHbix CBañ h 
mnyHTa BApyroix MHHHCTepcTBax (MHHHCTepcTBo penHoro (JiAOTa, MHHHcrep 
CTBO SAeKTpOCTaHUHñ H Ap.) SyACT HMCTb ÓOAbUICe IiapOAHOX03HHCTBeHHOe 
3HaneHHe, AaBan SHanHTeAbHyio skohomhio cpeACTB.

MnoiceHepbL B. ABEPM'/EB, E. PEHTAPTEH

HoMorpaMMa üjih onpe¿ieJieHHH
ajieMemoB bojih

B noB'ceAHeBHoñ npakthhcckoh AenTeAbHocTH rHApoTexHHKy h hccacao- 
BaTeAio-rHApoAory, BeAyu;eMy naójiiOAemiH 3a aneMenxaMH boahh  b nopTax 
h b ApynHX nyHKTax (MopcKoro no'óepejKbH, HepeAico nphxo®htch 3aTpanH®aTb 
mhoto BpeMeHH Ha pemenne pasjiHHHbix MaT-eMaTHHecKHx 3asHcnMocTeñ. 
HaHÓOAee nacro ohh CTaAKiiBaiOTCH c BbiHHCAenHeM cKopocTeñ pacnpocTpa-
HeHHH BOAH B 3aiBH'CH!MOCTH OT HX AAHHbl H ¡OT TAyÓH'Hbl BOAbI 'B MCCTe HX 
npoxo>KAeHHH hah c onpeAeAeHiieM nepuona boahm  npH 3aA3HHoñ ee aahhc 
ii TAyOime MecTa, naipe acero —  c BbiHHCAeHiieM ajih h h  bojihm no 3aAaH- 
Hoñ rAyfíHHe boabi h nepaony.

Xopoiuo «BBecTHO, kbk  TpyAHo onpeAeAHTb AAHiiy boahm  b Hai-ype, 
6yA£> to b6a h 3h óepera hah na nexoTopoM pa¡cctohhoth ot Heno.

QneBiiAHO, hto AoniHHee h npoiue HaOAiOAaeMyio Ha otip&AeAehhoñ rAy- 
OHHe 3bi6b xapaKTepn30BaTb BeAiiHimoH nepuoAa, a He aahhoío boahh . 1 a-
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Kaá XâpàkfèpM<M'Ë.kâ rôpaâÀo fôqflee, tioćKOJiŁky peáyjífcTáfbi tísMepettkS 
ÄJiHHbi boji h bi h rjiyÖHHbi MOpH b ‘iisBecTHOH Mape CAyqaHHbl.

O npejie jiHTb BeAHHHHy nepHOAa 'MOJKho c jhoöoü c renenb io  npHÖAHJKe- 
h h h ; ä j ih  3Toro AOCTaTOHHo ycTaHoiBHTb np«  naMomiH ceKyHAO'Mepa BpeMH 
npoxoJKÄeHim onpe^eiieH Horo MHCJia c jie ^ y io m iix  A p y r 3a ApyroM  rpeöHefi. 
n PH flOCTaTOXHO ÓOJIbUIOM HX HHCJie nOrpeUIHOCTb IB H3MepeHHH MOJKeT ÖblTb 
AOBe^eHa a o  MiiHHMyiMa. TaiKHM nyTeM HeTpyAHo AoÖHTbCH JKejiaeMoñ to h - 
HO’CTH HaÖJHOjieHHH h coópaTb i6e3 ocoöbix TpyflHOCTeñ AocTaTOHHO nojilHbie 
ÄaHHbie.

H e  cjieÄyeT, oAHaKO, AyMaTb, hto  s to  HCKAioqaeT HeoöxoAHMocrb na- 
ÓJiiOAeHHH b Harype 3a ocTajibHbiMH sjieiMeHTaMH B0jiHbi:'3a eiKopocTbio 
p acn p ocTp a h e hh  h , a a h h o h , ©h c o t o ü , TJiyÖHHO«, «a KOTopoñ oHa 3a6ypyHH- 
BaeTCH, « T. A-

HeT iHaiÄOÖHocTH ÄOKasbiBaTb 3HaqeHHe onbiTHbix AaHHbix 0 6  H3M€HeHH- 
hx sjieMeHTOB BO'jiHbi tipn  ee Bbixoae Ha MejiKoiBOAbe b pasji'HHHbix, secbMa 
MHoroo6 pa3Hbix ycjioBHHX MopcpojiorHH óepero'B (hx oqepTaHBe, peAbecp ah  a 
h BejiHHHHa naAeHHH noABOAHoro OKAOHa).

Kax IH3B6CTHQ, CKOpocTb pacnpocTpaHeHHH BOJUHbi 3h 6h s m /c6k ., corAae- 
HO rOCTy 3255-45, onpeAeAHeTCH no (popMyjie:

CqHTaa peAeC0 0 6 pa3HbIM, C OAHOH CTOpOHbl, OTKa3aTbCH SB neAHX 3K0- 
homh'H BpeMeHH ot pemeHHH 3Toro ypaBneHHH a h a a  h TH q e c kii M nyreM, a c 
ApyroH, noAOJKHTb IB O'CHOBy pacqera  He AAHHy b o a h h , a ee inepnoA, >noA- 
AaioaiHHCH öoAee npocTOMy h HaAe>KHOMy H3MepeHHio, aBTopbi peKOMe«AyiOT 
npHMeHeHHe cneuHaAbHO« HOMorpaMMbi, npununn nocTpoeffiM KOTopoñ H3- 
AaraeTCH «HJKe. HoAbaoeaHHe peKOMeHAyeMOH HOMorpaiMMoñ TeM 'öoAee pa - 
HHOHaAbHO, hto b nponeoce rHApoTexHiiqeoKiHx pacqeTOB OHa (nosiBOAineT on- 
peACAHTb C ÄOCTaTOHHOH TOHHOCTblO 3Haq€HHe AIOÖOTO 3AeM€HTa BO AH bl KaK 
(pyHKHHio Bcex npoqnx sAeMeHTOB.

BoenoAbsoBaBiiHH.Qp npHBeAeHHbiiM iBbime ypaBHemieM « npo«3BeAH ero 
npeo6pa30BaHHe Ha tom ocHOBaHHii, hto L=CT, H3xoahm:

Peiuaa 3 aTeM nocAeAHee ypaBHeHHe MeTOAOM nocAeAl0®aTeAbHbix opn- 
ö a io k c h h h  O'THOCHTeAbHo nepeMeHHOÖ BeAHHHHbi H  npn nocTOHHHO'M nep'HOAe 
27’ = 5  cex., noAyqaeM cAeAyiomHH pha SHaqeHHH CKopocTH pacnpacTpaHenHH 
BOAiHbl B M/cex:

rjIVÖHHa 
H ,  M 2 4 6 8 10 12 14 16 18 20 22 24

C, M/ceK. 4,2 5,6 6,4 6,8 7,2 7,4 7,4 7,5 7,5 7,5 7,5 7,6

Ha ocHOfiaHHH noAyqeHHbix AaHHbix erpoHM rpa^H X C—f (H) nipn tom 
yCAOB'HH, HTO 2P =  5 C6 K. (pHC. 1).

H 3 »Toro rpacpHKa h a h  hs  HenoepeACTBeHHbix BbiqincAeHHH ycTaHa'BA«- 
BaeM, hto npH yfieAHqeHHH rAyÖHHbi boabi CBbiiue 22 m sejrHHHHa nepHOAa 
27’ ne npeiepneBaeT eymecTBeBHbix 'H3MeHeHHH. yBeAnqeHiHe rAyönubi CBbime 
3Toro npeAßAa ne oTpaaraeTCH, Kax yBHAHM AaAee H3 aHajiH3a HOMorpaMMbi, 
H Ha H3lMeHeHHH AAHHbl BOAHbl. HoTiyTHO 33M6THM, HTO npH TAyOHHe BOAbl



MeHee 0,5 m Kpman cjiHBaerca c inapaßoAHuecKoft kphboh C — y/ x a . 
paKTepn3yiomeñ cKopocTb pacnpoexpaHeHiiH b o ah h  Ha MejracoBOAbe. T hkhm 
o6pa30M, b 3TOM rpa<j)HKe (pnc. 1) jwoßoMy sHaueHHio a6eunccm  H  cootbct- 
CTByeT BBOJiHe onpe^,ejieHHoe 3HaueHHe CKopocra pacnpocTpaHeHHa b o a h m , 
npeflCTaBjieHHoe opAHHaxofi C ® m / c c k .

BocnojibsoBaBiHHCb AaAee ypaBHeHH ■ 
eM L= C 7 , npH 3aAaHHOW panee 3Ha- 
neHHH 2 T = 5 cei<., m m  noAyuiiM aah  
Aioóoro 3HaneHHH C BnojiHe onpeaejieH- 
Hoe 3Ha*ieHHe 2L, t3k KaK npn otom yc- 
aobhh 2 L = f  (C) h , cw ea  o b  a re j i  b h o , 
ecJiH C — 1 2 3 4 5 6 7 8  9 10 M/ceK, to 
2 L  — 5  10 15 20 25 30 35 40 45 50 m .
3 to no3BOjiaeT pa3MecTHTb Ha och op-
AHH3T nOMHMO C  H 3H3UeHHH 2L.

Ha ocH O B e n o c T p o e H H o ñ  kphboh th- 
n e p ô o j iH H e c K o r o  T a H re H c a  y = i g  x, np;i 
yCJIOBHO np H H H T O M  3H 3U eH H H  2 7 =
=5ceK., noMHMo CKopocTH pacnpocTpa-
HeHHH BOJIHbl C, KaK (jlVHKUHH TAyÔH-
Hbi H ,  oAHOBpeMeHHO onpeAejiHeTCH
AAHHa BOJiHbi 2L. Pa3BHBaa 9Ty Mbicjib 
AaAee, Ka3ajiocb 6bi HeoôxoflHMbiM 
npoH3BeoTH aHajiorHHHbie bhuhc- 
JieHHH H AAH ApyrHX 3HaUeHHH 2T,
33BepmHB hx nocTpoeHHeM nyuKa K pH B b ix . Oahhko  SHauHTeAMo yAoßiiee or- 
paHHHHTbCH BOCTpoeHHOH KpHBOH CKOpOCTeH AAH HepHOfla 3bIÔH B 5 C&K., Cffß- 
JiaB ee o-ómeñ a a b  boah 3m 6h jhoômx 3HaueHHÖ nepnoAa na oc hob a h nn 3a- 
KOHOB nOAOÔHH.

Ecjih iuKajia speMenu 2 7 » mcct othoch Te ah h o npwHHTbix h3mh 5 cck. 
HOByio BejiHHHHy m, to niKajia OKOpocra Taxace 6yAeT HMeTb ©eAHUHHy m, a 
uiKajia ajihh aah 2L  h H  npHMeT 3HaueHne m2. CjieAOBaTejibHO, ajih ncnoAb- 
3'OBaHHH nocTpoeHHoñ Ha rpaiJj'HKe «pHBoñ aah bchkoto hhoto 3 h âne hh h ne- 
pHOAa, tac 2 7 = 5m cex., óyAer AocTaTOHHo npo«3BecTn CACAyiomee:

1. OnpeAeji'HTb a ah  Hoeoro inepnoAa 27i 3HaueHHe BeAHUHHbi m, paBHoe 
T

OTHouieHHK) - j  ; ecJiH 6bi, cKaxxeM, TpeöoBajiocb onpeAejiHTb SHaueHHe C

h 2L  npH 2 7 i =  6 cex, to m  =  - ^ - = ™  = 1 ,2 .

2. nOJIOTKeHHe OpA'HHaTbl T OTA a AAH BCHKOTO 3H3UeHHH H  On p e ACJI'H TC H 
paccTOHHneM, yBejiiHHeHHbiM no oTHomeHHio k npnHHTOMy Ha rpatjjiiKe b m,2 
pa3, T. e. opAHHaTa ajih H = 4 m ôyA er HaxoAHTbcn xaM, hac Ha och aôcnHçç 
noMemaeTCH 5,8 m , ra x  KaK 4 m 2 npn m — 1,2 6vAet DaBHHTbca 5.76.

3. BoccTaHOBHB iB A3HH0H TOHKe opA'HHaTy Ao nepeceHeHHH c kphbo h , 
onpeAejiHM ee aHanenne ajih C i ;  o«a, «ax cjieAycT h3 CKa3aHHOro, 6yAeT paB- 
Ha oTcnexy no rpacpHKy, y m h ojKCHHOMy Ha m, b ashhom cjiynae Ha 1,2; Ci =  
= C m , x,e. 6,3X1,2=7,6 M/ceK.

4. ZIJIH onpeAejieHHH 2Li ocTaeTcn 3HaneHHe 2L ajih 4 m npn 2 7 = 5  cex.
Ha m2’ CJiefl0BaTejIŁH'°. B AAhhom cjiynae 2 L i—2Lm~, t . e. 31.5X

^  ^P 0BePHH Pe3yJiLTaT no (popMyjie 2L=C2T, nojiynaeM 2 L = 7  6X 6  =  
— 45,6 m, HTO AaeT norpeuiHoctrb He 6ojiee 0 ,2%  npn BbinncAeHHH ajihhm bot
Hbl C TOHHOCTbK) AO AeCHTbIX AOJieft MeTpa.

TaKHM oÔpasoM, mojkho oxp ann h h Tb c h a hui b oahoh kphboh ( HanoMHHM 
uxo y Hat ona Bbiuepueua aah 2 7 = 5  ce«.). Ocxaexca toahko yKasaxb npo-
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cTeñuinñ cnocoö noAyneHHH 3HaneHHH C  h 2 L  a a h  aioöbix 3HaneHHö 27 u  H  
Henocpe^cTBeHHO c HOMorpaMMbi, n e  oponsBOAH KajKAuii pa3 AonojiaHreji'b- 
Hbix noAcneTOB. ZIjih SToro H3 npoHseoAbHot tohikh K  (P'hc. 2 ) , Aencaipeñ iBHe 
npeAejiOB pacneTHOH nacra rpatfrana, npoBeAeH p ha Ayneñ tskhm  oöpa30M, 
hto OHH npoxoAHT nepea ueAbie AejieHHH 2 L h C b npmiHTOM paHee Macnrraöe.

B CHJiy Toro, hto npa OTHomeHHH Ti : T = m  MacniTaö CKopocru yMeHb- 
uiaeTca b m  pas, a ä ä »h boah —  ® m 2 pas, OKasbiBaeTCH bo3mo>khblm no- 
CTpOHTb pHA AOnOAHHTeAbHblX MaCUITaÖOB A  A 51 HOBblX 3H3lieHHH 2 7, pABHblX 
6, 7, 8, 9, 10 een., pasMecras hx no  mnajie aßcuHcc Tax, htoöh neHa onpeAe- 
AeHHoii aoah  OKa3aAiacb cootbctctbchho yMenbineHHOH ä ah  C b m , m t,  m 2 , 
m 3, a a a h  2L  — i b m 2, m i2, m 22, m 32 h t . a . TorAa, iCAeAOB&TeAbHo, äah  
2 7 = 1 0  C6K. MacniTaö a a h  C öyneT nepeceKaTb Aynn, HAymne h3 tohkh K  b 
tohrh ocHOBHoro MacmTaöa 6, 7. 8 m /cök,, Ha BbicoTe 3, 3,5 n 4 m /c©k ., no- 
cKOAbKy m — 2 bo ibshtom H3MH CAynae.

M 3 noAOÖHH pHAa aÖpaayJom'HXca npn stom TpeyroAbHHKOB (pnc. 3) 
cAeAyeT, hto a ah  pacnera pa3MemeHHH niKaji cKopocTen, no aio ö h m  saAaH- 
HbiM nepHOAaM, Ha u ik 3a© ivryÖHH ä a h  5 cex. mojkho noAb30BaTbCH cootho-
meHHeM:

H 2j x =  H K ( m — 1 )  :  m ,

TA6 H zt, —  rAyÖHHa (no uncaAe a a h  5 een.) a a h  3 aA an hoto nepnoAa 2 7 i.
CnpaBeAAHBOCTb npeAAojKeHHon c[>opMyAibi noATBepJKAaercH CAenyiomeH 

nponopuHeß:
AB AE 
BK -  EC '

TA6 B K = H k h E C — H 2 T1 —  B D .
T

r ip n  cooTHOineHHH—jt-  — m, ohcbhaho, A B —m  n A E = m — 1, tbk  nax 

BHoßb npHHHTbin MacniTaö a a h  2 7 i no OTHOiueHHio k  npenraeMy 6yAeT pa- 

Ben l.on tyA a  - j / T  =  W

Tenepb oöparaMCH k uiKaAe aahh boah, t3kjk© MenHioineScH npn h3- 
MeneHHHx MaciUTaöoB aah 27. K an yme öhao CKasaHO, BCHKoe 3HaneHne 
2Li npn aioöom 3HaneHHn 27i mojkct öbira onpeAeAeHO nan (JiyHKnnH 2 7 =  
=  5 cen. Ha 0CH0B3HHH K03(})cf)Hii,neHTa m ,  paBHoro oTHOineHHio Ti : T, 3 to

m



npe^ocTaBjiaeT BOSMOJKHocTb nojiyBHTb p íia  hobhx u ix a ji äjih bojik np« ne- 
pHoaax, paBHbix 6, 7, 8, 9 h t . ä - ce«. A m  yaoöcTBa nojib30BaHHH hmh xaxx- 
xan hobhh HiKaJia, coo tb€tctb y iolu, a h ixaxoMy-JiHÖo HOBOMy 3HaBeHHK> 2 T, 
MoxceT -óbiTb no Mepe ero yßejiHBeHHb ßojijxHbiM o6pa30M Haxjio®eHa othoch- 
TejibHO och aöcuHcc. B pe3vjibTaTe Taxoro nocTpoeroiH ôyaeT nojiyBeH nyBox 
jiyneH, blixo^ bihhx hs oähoh h toh >xe tobxh 0  (p»c. 4).

Tax xax Ha npaxTHxe nepe^Ko npHxoÄHTCB HMerb aejio c 3bi6bio, nepnoa 
KOTopoö He BbipajKaeTca nejibiM bhcjiom cexyHX, noxaxxeM, xax cjie/iyeT nox- 
xoaHTb K pemeHHio xhhhoh reoMerpHBeoKOH 3axaiiH b oömeM ee bhäc.

Htiemp.

nycTb O A  (pnc. 5) ecTb HexoTopaa rjiyÖHHa, b3bt3b «a mxajie rjiyÖHH, 
cooTBeTCTByromeö 3btöh c nepnoxoM b 5 cex. FIojiojkhm, HanpHMep, bto A  
cooTBeTCTByeT rjiyÖHHe 5 m , h xonyCTHM, bto naM HeoßxoxHMo yciaHOBHrb 
m xajiy rjiyÖHH, cooTBeTCTByiomyio nepnoxy b 5,85 cex. LIepe3 TOBxy A  npo- 
BOUHM jiHHHK), nepneHXHxyjiHpHyio k 071; saTeM, nojiaraH, bto 0.4 =  5 m , h3 
TOBXH O , KaK H3 UeHTpa, ïipOHepBHBaeM Xyry O'KpyjKHOCTH paÄHyCOM =5,85, 
KOTopan nepeceneT nepneHXHxyjiHp k  O A  b Toxxe B .  3aTeM xy ro ii nojiy- 
OKpyÄHoetH, AHaMexp xoTopoñ paßen O A , nepecexaeM O B  b tobkc C . OnycxaB 
nepneHÄHKyjiBp h3 tobkh C  Ha O A ,  nojiynaeivi TOBxy D  na jihhhh O A  (Ha 
uixajie rjiyßHH), cooTBeTCTByiomyio rjiyßHHe 5 m xjib  3 hö h  c nepHOÄOM b 
5,85 cex.

AoKa3aTejibcTBo yxa3aHHoro nojioJxeHHH ocHOßaHo Ha cymecTByromnx 
3aBHCHM0CTHX MCJXXy CTOpOHaMH HOÄOÖHblX TpeyrOJIbHHXOB O C A , O A B  H 
O D C , H3 KOTopbix CJie^yeT, bto:

O O - ( ł f ) SX 0 A

AcHCTBHTejIbHO, H3 HÔ O'ÖHB A  O C A  H A  O A B  IHMCCM, BTO
OC OA

orcioxa O C  = (04)2 OC
OA -  

(04)2
OB

OB H OB — (OB)2 ' 
Ho Tax xax  b A  O C O  h A O A B  

OC OD
OB OA

u nosTOMy aeñcTBHTejibHo

OD _  (04)3 
04  -  (O B )2 ■

TaxHM o5pa30M, 0 D =  O A

0D=Z ( w )  X 0A

Tax cupoHTCH HOMorpaMMa xjih peuieHHH ypaBiieHHa C = j/~  th 

OTHOCHtejibHo H  h  cxpbiToro b ypaBHeHHH 2T nPH Jiioßbix HX SHaBemiHx.

n / /
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Ha p ne. 6 npiiBeAEHa oKOHHaTeAbHo nocTpoenHan HO M orpaM M a, Ha ko- 
TopoH, KpoMe uiKajibi rayón«  aah  nepnoAa b 5 ceK., noKa3aHbi m «ajib i tjivöhh 
AAH HeKOTOpblX uejlbix 3HaH€HHH HepHOflOB BOAH.

Tenepb paccMorpHM rnpneMbi peiueHHH thiihhh m x  3aaaH npa homoihh
HO'MOnpaMMbl.

3adam 1. OnpeAeAHTb C n 2L npn nepnoAe b 5 ceK. a a h  rjiyÖHHbi H =  
=  8,5 M.

Pememie. Tax k h k  27=5, t o , inoAib3yHCb HOMorpaMMoä, npoAeAbißaeM 
cjieAyioinee:

Ha och aßcuHcc oracKHiBaeM tohkv, yAajieHHyio ot HanaJia KoopAUHaT 
0  Ha 8,5 M. H3 3TOH TOHKH boć CT a h aß Ji ho a e m H epn ©ha  nxya  h p Ao ero nepece- 
H6HHH c KpHBOH. 3 to 6yAeT opAHHaTa, onpeAeAHiomaH 3HaneHHe C  h 2L. n o  
BopTHKaAbHOMy MaemTaôy, HaHeceHHOMy c npaßofl CTopoHbi och opAHnar, 
onpeAeAHeM sHaneHMe stoh opAHHaTbi ajih  C ;  oho ßyAeT ipasHo 7,0 M/cex. n o  
MacuiTaöy aah h  bo ah , HaHeceHHOMy Ha Aeoyio CTopoHy och opAHHaT, y3Ha-
eM, ato 2 L = 3 5  m .

3adma 2. OnpeAeAHTb C h 2L  np« nepHOAe 27  =  6 ceK. na toh we ta>- 
6hhc H —8,5 M.

Peuiemie. Ha HaiKAOHHOH och aöcHHoc aah 27=6 cck. OTbicKHBaeM toh- 
Ky H = 8,5 m h H3 Hee BOccraHaBAHBaeM nepn6h AHKyaihp ao nepeceqeHHH c 
HpHBo«; saTeM na BepxHiKaAbHOH iimaAe ajih 27=6 HaxoAHM 3HaHOHHe op- 
AHHara aah C h 2L; noAynaeM, hto aahh3 boahm 2L=45,5 m , a CKopocTb ee 
pacnpocTpaHeHHH C=7,6 M/ceK.

BcnoMoraTeAbHbiH rpac})HK, nocrpoeHHbiH Ha pnc. 6-a, cAyiKHT a a h  b m - 
HHCAeHHH Tex Hie 3AeMeHT0B IBOAHbl, KOTAa 27 paiBHO UeAOMy HHCAy CeKyHA 
ot 6 ao  15 h MaciHTaß a a h  Hero we a sh  na HOMorpaMMC,
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äadcma 3. j\aH  nepkoA bojihh 2T — 8 ceK. ônpeÂejiHTb, ùewÿ pafatiu ćkó* 
po€Tb pacnpocTpaHeHHH h AJiHHa eojihh npH rayÖHHe boah I i  =  10 m .

Pemenue. Ha ropH30HTaAbHOH uiKajie rjiyÓHH rpatjjHKa oTCHHTHBaeM rjiy  
fjHHy 10 m , a aaieM naMepaeM opAHHaTy b sto« Toute ao TiepeceHeHHH c aa- 
KJIOHHOH JIHHHeH C HaUIIHCblO 2T =
=  8 ceK. M3MepeHHaH opAHHaTa 6y-
aeT COOTBeTCTBOBâTb HCXOAHOMy OT- 
pe3Ky. O tjiojkhb nojiyqeHHbiñ OTpe- 
30K opAHHarbi Ha u iKa jie  rjiyÓHH ho- 
MOrpaMMbl H BOCCT3HOBHB K HCÍ1 
nepneHflHKyjiap ao  nepeceaemiH c 
KpriBOH CKOpOCtTH, 3aT6M CHOC11
ary Touty KpHBoñ Ha mnajiy äjih ne- 
pnojia 2 7 = 8  ceit., uiraeM HCKOMoe 
3HaH6HHe ÖKOpOCTH H ÆJIHHbl BOJIHH,
r. e. C ~ 8,8 M/cen. h 2L=71 m .

nojIb3VHCb TeM >Ke rpac})HKOM,
MOJKHO peuiaTb h oöpaTHbie

3adana 4. ,EUh h  nepnoA bojihh  
2 T = 9 ceK. h AJiwna bojihh  2L —
=  90 m ; onpeAejiHTb, ajih KaKoi’i 
rjiyÖHHbi cnpaBeAJiHBO hto cootho- 
rn e H H e .

Pemenue. ü o  ashhoh b HoMorpaM- 
Me HiKaAe ajih 2T — 9 ceK. orcHHTbiBaew AJiHHy bojihh 90 m h , npoaepTii 
JiiiHHK), napajiJiejibHyio mitajie rjiyöiiH, ao nepeceneHiiH c KpHBoñ CKopocTH, a 
3areM onycraB nepneHAHKyjiap H3 tohkh kpi-iboh ao iuKaAH rjiyÖHH, iio jiyu iM  
Ha och aöciiHCC AJiHHy 0Tpe3Ka rjiyóiiHH. noAb3ysicb BcnoMoraTeAbHHM rpa- 
(Jihkom, noJiynaeM, hto HCKOMaa rjiyÖHHa cocTaBAHeT 12 m .

3 a d m a  5. ÆaHa AJmna boahh 2 7 = 7 0  m ; onpeaejiHTb cooTBeTCTByromiie 
nepnoA bojihh h rAyÖHHy boałi. 3aAaHa HeonpeAeAeHHaa h HMeCT pm, pe- 
ineHHH: 1) ecJiH nepnoA 27  =  7 ceK., to rjiyÔHHa H =  17,2 m ; 2) npH nepnoAe,
paBHOM 8 cen., H  —  9,5 m ; 3) npH nepHOAe, pabhom 9 cen., H  =  7,0 m ;
4) npn nepHOAe, paBHOM 10 ceK., H  =  5,2 m .

M a c iu m a t5 e n y ó u n  H  a M urip . 
n p u  pc:3n u ’iH b i/  3 H w eH U H x Z T

Puc. 6 -a. flonojiHeHHe k  HOMorpaMMe



JloiieHT A. MHPIOLU,EHKO (OBMY)
----- *-----

0  IlpMOpHTCTC pyCCKHX B nOCTpOHKe 
yTHJIH3aU.H0HHbIX KOTJIOB

HcTopust oxenecTBeHuoro AHaeaecxpoeBBa 
3HaeT MHoro npaMepoa, Korqa MbicaH e aeaa 
pyccKHX (BHxeHepoB anepeJKajiH xoa pa3BH- 
thh iKOHCTpyKî HH Ha sarpaHH’rabix 3aBoqax n  

pycoKHe C03flaBajiH nepBbie b MHpe coBep- 
meHHbie h HaaescHbie KOHcrpykuhh  ftB B ra ie - 
aea a  ¡paaawnrae ycxpofiexBa k  h u m .

B 3TOH exaxbe npHBo-aflTca aaaHbie o np-HO- 
pnxexe pyccKHX ® co3aaaHH opHrHHaabHUX 
KOHCTpyKBHH yTHaH3aU,H0HHbIX KOXaOB flJW 
a»3eabHbIX yCTa'HOBOK.

l ip a  U3yvemu BOnpOCOB HCTppBH pa3BHTHH 
yTHaHaauHO.HHUx Koxaos Ka4>eqpoH cyACBHX 
ABEraTeaeft BflyxpeHHero cropanna OaeccKoro 
Bucmero MopexoAHoro yaHanma oOHapyme- 
KH HHTepecHbie aHTepaxypHbie MaxepHaabi, 
KOTopwe aeocnopHiMO AOKa3biBaiox npHopnxeT 
pyccKHX B 3TOE OÓaaCTH XeXHEKH.

B Pocckb y x e  b 1909 r. 6buru nocTpoeabi 
h aymeHbi b SKcnayaxaqHio yTHAH3aiitnaHHbie 
Koxabi oparaHaabHOH kohctpyiRUHH no hc- 
noab30BaHHK) xenaa oxpaOoxaBmHX raaoB b 
AHseabHUX ycTaHOBKax. 3a  rpan ím eft b sto 
BipeMH eme Be expoHaücb noAoSnue KoHcTpyK- 
BEK KOTaoB. IloflBiHBmiHecfl TaM c 1911—12 nr. 
KOTabi 6 b ia n  MeHee eoBepmeHHbi. Tax Ha 
ppyaoBOM T e n a o x o a e  T o i le r ,  rpyaonoa ieM - 
HocTbK) OKoao 2600 t, nocTpoeiBHOM b Anr- 
ahb b 1911 r. aan oepaBoaRH rpyaoe no 
CoabmHM oaepa.M CeBepaon A mcphkh, 6biaa 
npaMeHeHa yTHa«3atiHH Tanaa oxpaóoTaBiiiHX 
ra3os aHseaeñ b bo AOirpehhom yxEan3anHOH- 
hom Koxae. Hanpeiaa boas b KOTae Honoab- 
3oaaaacb « cncxeMe iBOA»Horo OTonaeHHiF 
cyasm. BoiíorpeñHbiHi yxa a H3anno HHbin KOTea 
b iBHae aonoaEKTeabHoro 6apa6aHa 6h a  ycxa- 
HOBaeH sa  xpyóe BunyoKHbix ra30B ot aH3e- 
aa. iIloao6Hbie Maaos^^exTHBiHbie KOHCxpyK- 
Uhih BoaonpeñHHix yxtaairoaiUHoHiHbDx kó 'TAob 
aa rpaanueñ npHMeHaaHcb npoAoajKHTeabHoe 
apeMH.

Ha aH3eabHO.M HiiBeflCKOM napoMe Rindo, 
nocqpoeHiHaM b 1912 r., 6uaa npHMeiHeHq ym - 
nn3anHH Tenaa OTpaOoxaBniHX ra30B AH3eaa 
¿yia n e a e ft  BosmyiiiiHOiro OTonaema «aioT a 
ajpyrnx noMemeHHÜ. yxaaHaauHOH'Hbifl rotca 
qaa noflorpeBa B03Ayxa inpeACxaBaaa co6oro 
necoBepmaHHyio ROHCxpyRHHK). HapyjKHufl
B03ayx noinaBaaca BeHTnaaTopoM b npocrpaH- 
ctbO', o6pa30iBaHHoe oCoaomcoñ H3 ancTOBOH 
CTaan BOKpyr TpySbi oTpaOoTaamHx ra30B a»- 
aeaa. HarpeTtiñ Ta,KHM oépaaoM B03ayx npo- 
roHsacH TeM * e  Benma3topoM ib noMemenna 
aaa OTonaenna. 06e paccMOTpeHHbie koh- 
cTpyKUHH yTHanaanHOHHbix «oxaoB aaaexo 
ycxynaaH nepBHM KOHCTpyKU,Ha.M KOTaOiB, no- 
CTpOeHHblX B POCCH'H.

npHMepoM HeoonopHMoro npnopHTeTa pyc- 
CKHiX B COaaaiHHIH OpHr«HaablHOH KOH'CTpyiKHIHH 
yTHah3anhohhoro KOTaa MomeT cayacHTb ko- 
Tea-yraaHaaTOp, nodipoeHiHbiH b 1909 r. Ko- 
aO'MCHCKEM 33BOflOM H yCTaHOBaeHHblH naflH- 
3eabKOMinpeocopHOH craHUHH 3aBOfla. Koao- 
MenoKHH iMamHiHoeTpoHTeabHbiñ saiBoa, CTpe- 
MiHiCb k yflemeBaeHHio 3KonayaTapaH napoBoñ 
KyanHqbi, c naaaaa noeTpoñxH aH3eaeñ CTpe- 
M«aca k OTHCKaHHio HanBuroAHeñmero cno- 
co6a npEMeaeHHa b Moaorax cmaToro B03qy- 
xa h noayaeHHio ero npn noMom» qa3eaeñ 
Bi30 'MeH napa. B a a o  ycTaHOBaeno, eto  b yc- 
aoBHHX saBoqa 3aMeHa napa b napoiBHx mo- 
aoTax OKaTbiM B03qyxo.M yMenbmaeT skc- 
nayaTauHOHHbie pacxoqbi Ha TonaHBo h  OMa- 
30EHbie MaTepHaau Ha 70°/a

'KoaoMeHCKHE 3aBoq eoeTpoHa b 1909 r. 
aH3eabKOMinpeocop oparHHaabHoii KOHCTpy«- 
í x w  A J ia 3aBoqcKoñ CTanUEE i(flBHraTeab
ABOftiHOro ¡aeHCTBHH, BepXHHH HOaOCTb KOTO-
poro paiOoTaaa KaK ABEraxeab, a mximsi xan 
KOMHpecccp HE3Koro oKaxHa). Arperax 6ua 
HaaBaH «TenaoBbiM KOMnpeccopoM», o koto- 
POM 0®HH H TOX JKe HHaHIBAlP EBaaeTC» OtUHO-
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ß pekeüH O  ¡u'To’ ikükom  MexämqecKOH sáep- 
THH h KOMnpeccopoM a m  noJiyHema OKaTOrO 
B03flyxa. 3 to 6 u ji AByxaHAHHApOBbiä ÄH3eAb- 
KOMnpeCCOp SCjxpeKTHBHOH MOUIHOCTbiO 
250 ji. c., mpn 160 oiß/MHH., c HHaMe-npoM mi- 
JiHHApa 490 mm , xoaom  n'opmHH 740 mm , c 
npo,H3Bo/tHTejibHO'CTbio 2100 M3/iac. «boöoa- 
Horo Boaj^yxa npn MaiBcHiMajibHOM a s e a eau® 
7  aTM.

noBepxuocTHoro narpeBa okojio 20Ó m í  tía
KOMppeCCOlpHOH CTaiHlIHM 3a<BOAa ßbUIH yCTa- 
HOBJIÖHH 2 TaKHX KOTJla,

y  THAH33p'H0®HbIH KOT&JI iBepTHKaAbHOTO 
rana  cocTOHT H3 óapaóafla c c h c t c m o h  a bo h - 
h h x  xpyiß, pasiBaJibiioBaHHbix b Aßyx TpyS- 
HHx penieraax. Bay/np® Tpyiö öojibm oro A®a- 
Menpa nipoxptaaT TipyOu Me®>Hirero AHaiMexpa, 
KOTopbie oöpasyiOT ysrae  jxcuibpeBbie KanaJiH 
(puc. 2). Ko im bi Tpyö M ajioro AHaMexpa pa3-

Phc. 1

npHMeHeHHe OKaToro B03Ayxa ß mojiotax 
TpeßoBajio HarpeBa ero, ocoöeHHo b bhmhhh 
nepaoA BpeMeH®. B,jih stoä peji® 6 buia npa- 
MeneHa yTHA®3au®5i tciiji a o Tp a Gots biti h x  

raso® AH3ejieñ >b ocoöhx KOTJiax-ynwrosaTO- 
pax, HaaBaßHbix 3aiBOAOM «annapaTaM® aah  
oöorpeBaaHH oKaToro B03Ayxa nocpeACTBOM 
npoayKTOB ropeHM ».

Ha pHC. 1 npHBeaeH pa3.pe3 ynurasanHo«- 
Horo kota a a m  DOAorpeBa öKaxoro B03,xyxa

BajibHOBaabi B AB-yx rpyÖHbix pemexKax, pac- 
no jiooReiHHMx ®a HeKoxqptc« paocTO«®®® ot db- 
rneTOK T,py6 6ojibinoro AHaMexpa. PemeTKH 
TpynO MaiAomo AflsMeppa npmcjienaHu bhiviw , 
6apa6a«oB BxoAa h BHxoAa oxpaÖ O TaXx 
rasos hb Koxopbix anm m ñ ßapaßa« cTaß 
>Ken 60JIMIIMM A330M Am  , HCTKH C*OTHÄ
BOBAyx AaBjieHHeM 5^-7 aTM nocxynaeT* npo
expando Me*Ay AByMfl Jm e ™ -
MH H yCTpeMAHCTCH B-Bepx IJO KOJIbUeBbIM Ka-

39



HaJtaM, oS paayeM H M  ctek ikaM H  n p y é . Ó n p a -
DO'TaBmiie ,ra3bi HanpaBAsnoTCsi 113 BepxHero 
oapaöaH a KOTJia b h h 3 d o  tomkhm TpyßaiM b 
hhjkibrh 6aipa6a«, O TK yaa  b h b o a ih t c h  b  a tm o ic - 
$epy.

2 d 3 b l

P u c .  2

B  KOHCTpyKDHH KOTJia TIpHiMeHeiH inpHHUHn 
n poT H B oroK a  M e a c jiy  Ten jiooßM eH E B a iom H M D  
areHTaMH, HTO HOBBOAHeT DOJiyDHTb BHCOKHÖ 
n o f lo rp e p  B o s fly x a  n p a  M a jio ii  noB epxH ocTH  
narpeBa KOTJia.

B kOT.TÔ .1.1 a 

OKO.TO 1( =  5

3áripa3BeH,Hbix
K«aj?

M2lia,c. rp a A -

CTeHOK palien

Æ p y ru M  npH M epoM  n p n o p H T e ia  pyccRHX 
B COaaaHHH opHTHMaAbHOM KO'HCTpyKUHH JTH- 
AHaaHBOMHoro KO'Taa ojryxciiT BOAorpeftHbiH 
KOTeJi-DJiyuiHTejib oHCTeMbi H. A. Cxporattoaa 
(T:Bepb). !Pa3pa-60TKa KOHCTpyKUKH 9Toro KOT­
Jia OTHOCHTCH K 1909 IT. B  Oil y  6 JT H KO BH ! I F. bl X 
Tpyjiax 3,»cnepTHOH komhccm  Meacąyaapoa- 
HOH BbiCTaBKH A B H raTeA eft BHyTpeiHHero e ro - ,  
paiHMH, 0!praMiH30BaHIH0fi PyiCCKHM TeXIBHHe- 
OKHM oßmecTtBOM b 1910 r .  ib C .-n e T e ip Ö y p re , 
upiHBieineHbi DefpT-eoK h K ip a m o e  o r ra c a m e  k o h - 
CTipyKDH'H yTHJIHSaUHOiHHOTO KOTJia.

H a  pHC. 3  noKa3aiH yTHJBfâaiiHOHHbiË b o u o -
rp e ftH b ift KO TeJi-rJ iyn iH Te jib  c h c t0M H H .  A .  
C TporaH O Ba, nocTpoeH H H Ë  Ha n p n H u n n e  » c -  
no jib30B aH H H  T e n jio x b i OTpaßoTaB'iHHx ra 30 B  
Ä B « ra T e jie ft BH yTpeH H ero eropan iH H . O h  npe A " 
cTaB jm eT c o 6 o ft KJienaHbiH  cxaJibH oñ h h a h h - 
jipHDeciKHH '6 a p a 6 a H , a H yxp «  K O T oporo  p a o n o -  
jio jK e H b i 2  q y ry H H b ix  ó a p a fia H a , coeAHHeHHbix 
M O K fly  COÖOH A'ByM'H pHUaMH peOpHCTbix 
TpyÖ o«. O ip a ß o T a B m H e  ra3W  ABBra-TeAH ibxo - 
A h t  n o  T p y fie  A  s  B e p x H iif t n y ryH H b iH  6 a p a -  
fia.H, a 3aTeiM, kaik  yKaaaiHo CTpejiKaMH, r a g ú ,  
nanpaB J ifleM b ie  nepe ro po A K a M H  b  6 a p a 6 a « a x , 
npoxo.THT n o  TpyO xaM  h  otbojiîitcst  b  T p y 6 y  
B . X o jio A H a a  b o a s  e o e ry n a e T  b  h h * h k>k > 
nacTb  KOTJia n o  T p y ß e  C , n o A o rp e T a n  o t b o - 
ä h t c h  b  B epxH eñ  n a e rn  ßapaöana  n o  n p y ö e  D.

OnncaiHHaH pauH oaaJibH aH  KO H crpyK H na 
yTHJiHsaiiHOiHHoro KOTJia oTJiiwaeTCH opn r.H - 
HajibHOCTbio; OHa ,ha€T asabko  BnepeftH koh-

rio  AaHHblM HCnHTaHHH 3THX kotaob, npo- 
BeAeHHbiM a  (JiespaAe 1910 r . ,  C A eA ye r, ato  
TC-Mn e p a T y p a  O K a T o ro  BOBAyxa n p n  B b ixoAe 
H3 Koraa AocraraeT 180°C, BoaAyx ß KOTae 
HarpeBaerca, na At=100— 120°C, nosepx- 
HocTb narpeBa KOTJia, inpHXOAHmaacn Ha 
1 M3 CBo6 oA«oro B03Ayxa, b nac cocTaBASier 
o k  o jio  0,1 m 2. IIoiBepxHOCTb «arpcBa k o t a  a, 
npHXOAHUlaHCH Ha 1 3. A. COCTaBAfleT
OKOAO 0,8 M2. Ko34ic})nnH'eHT TenAonepeAaHH

CTpVKDHñ yTHAH3aDHOHlHbIX KOTAOB AH3&Jieft,
noffBHß'inHxcH  sa  rp a ro m e ft  nocA e  1911 r .

¡Kaie b h a h m , P ooc hh  —  poADHa He t o a b k o  
rtepBoro B MHpe cyA O B oro  ABHraTeAH ®HyT- 
p e H iie ro  e rapaH H H , h o  h  n e p B b ix  ® MHpe opH - 
rHHaAbHblX KOHCTpyKDHH yTHA®3aHrH0HHbIX 
KOTAOB B AH3eAbHbIX yCTaHOBiKaX, KOTOpble AO
CHX n o p  (e n y e ™  CBbirne 40  AeT n o c A e  h x  n o -  
crpoH K H ) «e ycTapeAM  H He yxpaTHAH  o p n -  
TH'H aAbHOCTH.



PAaenuü UHOfcenep JlemiHepadcKoeo ropeoeoao nopm  F. C0B0J1EB

OnbiT BoccTaHOBJieHHii OTôoMHbix pain
UeHTipajibHbiH HayHHO-HccJi'eia.OBaTe.JibCKHH H®cTHTyr MopcKoro (JwioTa 

(L IH H H M O ) raccjienosaji ycjioBHiH paßoTbi otöohhmx paM Ha Mopcicnx npiK- 
aajiax, onpe^e jin ji cpoxH hx  paöoTbi h Bbiöop «nrHMajibHbix KOHCTpyKHHH. 
ripep.jiOHceHHbie IJ H H H M O om HecxojibKO thhob o ïô o h h h x  paM h MeTonbi hx 
KpenjieHHH opoßpeHbi p a öothhk a mh JTeiHHBrp a nexo ro  nopTa h  njiaBicocTa- 
BOM.

K  coxcajieHHio, HCCJienoBaTejiH orpaHHmjiHCb co3naHHeM npoexroB hobhx  
paM“ h He KocHyjiHCb MeTOBOB BOCCTaHOBjieHHH cyuiecTByromHx b Hamnx nop- 
Tax ot6 ohhhx  paM. ripaKTHKa noKa3biBaeT, hto paMbi naine peMOHrapyiOTCH, 
HeM BHOBb CTpOHTĆB, H, CCJIH yCTäHOBKa HX Ha BHOBb CTpOHrpHXCH HpHHaJiaX 
He BbI3bIBaeT OÖblHHO OCOÖblX 33TpyBHeHHH, TO B0CCT3H0BJieHHe (peMOHT) CBH- 
SaHO CO 3 H 3 HHT ejl b H bl M H TlpyÄHOCTHMB. Cym&CTByiOIBBe KOHCTpyKHIHB paM, 
Kax npaBHJio, «e npenycMaTpHBajm b'o3mojkhocth 3a,MeiHbi anxepHbix öojitob 
« apyrH x KpenexíHbix a e ia jieñ , aajioJKeiHHbix b Teno HaöepexcHbix, h nosTOMy 
BoccTaHOBJieHHe (3aMeHa) bthx neTaneñ OBHaana ic TpynoeMKoii paßoToö no 
npoßHBKe ßeTOHa, ßyTOBOH xnanxe hjih rpaHHTHoö oßjiHnoBxe. K an  npaBHjio, 
paMbi ßbicTpee pa3pymaiOTCH Ha Tex npHnajiax, rne Hanöojiee HHTeHCHBHaH 
3KcnjiyaTau;HH, h BoccTaHOBjieHHe hx npHXonHTCH Béera b ycjioBHHX axclu iya- 
TapHH, HTO C03naeT 3HaHHTejIbHbTe TpyÄHOCTH npH BbinOJIHeHHH paÖOT.

PaapyrneHHe otôohhbix patM ¡b ycjioBHHX Jle hhhtpamcx oro  nopTa Bbi3bi- 
Bajiocb rjiaBHbiM oöpa30M uiBapTOBKaMH 6yKcnpoB, 6apÄ , y raenepe rpyxa - 
Tejieii h n py rnx  njiOByqnx enHHnn, He othochiphxch k KpynHOTOHHaxŒOMy 
TpaKcnopTHOMy (JuioTy. TpaHcnopTHbie Mopcnne cyna, Kan npaBHjio, ne HaHO- 
CHT cepbe3Hbix noBpextneHHH, Tan nax hx uiBapTOBKa npOBonHTC'a c coöjho- 
neHHeM HeoßxonHMbix npam ui h b npHcyTCTBHH nopraanpopa.

1 Bo3neñcTBHe Jibna Ha oTÖOHHbie paMbi ne ®MeeT peuiaiom ero 3HaneHHH, 
Tax xax nenoxon b JleHHHrpane, xax npaBHjio, npoxoniiT  Ha ypoBHHX, 6jih3- 
khx  k  opnnHapy, 3aTo HarouHbift inow-beM boæ h , KOTOpoMy oöbinHO conyrcT- 
ßy«T snaxHTejibHoe BOJineHHe, secbMa OTpHiiaTejibHo cxa3biBaeTCH ea coctoh- 
hhh paM: pa3pyuiaeTCH nepeBO ot TapaHHbix ynapoß’ HJiaBaroiHHX rapenMeTOB, 
paccTpaiHBaroTCH coenhh e hh h ot aHaxonepeMeHHbix narpy30K, co3naBaeiMbix 
BojiHeHHeM. iH3BecTHbi cJiynaH, xo rn a  bo ©peMH monTÆMOB sonbi cpbißajio 
paiMbi Ha 3HaxHTejibHbix ynacTKax npHnajioBi.

i  HflpoTex'HHKH JleHHHrpancKOiro nopTa b tcchom tbophcckom conpy>xe- 
CTBe c noproc T p o h Tenn mh JIcHMopnpoeKTa h U H H H M O a  nponejia jiH  paöoTy 
no BoccTaHOBJieHHK) OTÖoHHbix pa.M Ha MopcKHX npHnajiax, npenBapHTejibHbi- 
MII HTOraMH KOTOpOH CHHTaeM HeJieC00'6pa3HbIM nOnejIHTbCH c HO p TOB HK a MH.

M 3 SHaqHTejibHoro KOJinnecTBa thhob otöohhmx paM 6hji BbißpaH 3 a oc- 
hobv oähh, KOToptJH b najibHeSmeM Boiueji npoexT FOCTa non HasBanneM
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«.Tun 1 — 3aKpbiraa paMa». 3ra OTÖOHHaH paMa HiMe&T pan SKcnjiyaTaitHOH- 
Hbix npeHMymecTiB nepeA ApyrHMH, /xoth h ihc HsaaeTCH AeuieBoH h Jier«oö 
b HcnojiHeBH«. B mea ïioAeocTbio OTcyTCTByioT BbicrynaiomiHe AepeBHHHbie 
3jie.M©HTbi (ctohkh), KOTopbie paapymaiOT'Cfl b oepsyio onepeAb. Op« y,Ka3aH- 
HOM KpenjIGHHH C nOMOipblO yrOJIbH’HKOB H B epTH K a Alb H O pacnOJlOJKeHHblX 
öoatob b otöohhom öpyce OTcyrcTByiOT ropHsoiHTajibHbie óojith, KOTopbie 
npH H3Hoce HapyjKHbix cjioeß AepeBa noBpejK^aiOT Kopnyc cyAOB. Kpo.we 
Toro, b iHeñ Her hh oaíhoh »pyC««, mh oahoto ocjia'öjieHHoro 6pycä 0  Bce 9Jie- 
MCHTbi paßoTaioT OAHOiBipöMeiHHO. Mbi b iHamefi mpaKTiHKe neipeAKo cTajiKaßa- 
JiiHCb c cjiyaaHMH, KorAa OT'öoäiHbie paMbi oTipbiBajiHCb b pesyAbTare Hapyme- 
h'hh inpaBBJi niBapTOBKA (HanpHiMep npH saKpenjieHHH 3a onAejibHbiH SAieMeHr 
paMbi uiBapTOBoro Tpoca öapjK h Apyrax mcakhx cväob). PeKOMeHAyeMan 3 a- 
KpwTaa paMa b btom oTHomeHHH TaKXce HMeeT cymecTBeHHoe npeHMymeCTBO.

CymecTByioiHHe b JleHimrpaACKOM nopTy paMbi HMeior eme h Apyroñ He- 
AocTaTOK: bmbct-q c pa3pyuieiHMeM Aepesa ibhxoaht M3 cTpoa aHKepHbie 6oa- 
Tbi, 3a:AeAaHHbie ® Tejió Ha:6epe>KHOH. !Ha npnqajiax 1 -ro pañoHa1 npH BoccTa-

HOBAemiH paM He yAaaocb HcnojibsoBaTb 
hh OAHoro CTaporo öojiTa. CHanaAa hx 
peinara 3aMeHHTb, Kan noKa3aHo Ha 
pHC. 1, ho b AajibHeñmeM ot stoto npH- 
uijiocb 0TKa3aTbCH, Tax KaK paßoTa no 
npoÖHBKe OTBepcTHH aah öoatob b öenone 
oneHb TpyAoeMKa. KpOMe tofo, ne hckak.)- 
qeHa BO3M0XKH0CTb pa3pbiBa öoatob no 
ceneHHio a—a\, ato BH30BeT eme ööAbume 
3aTpyAHeHHH npn nocAeAyiomeM peMom 
re; b 3HMhhx ycAOBHHX öoath He vAaeTCH 
3a6eTOHHpoBaTb, Tax tcaK mama CTeHH 
npoMopoHieHa h Hejib3H AßAarb iiaßecKy 
6pyct.eB.

Cefinac Mbi nepeuum Ha Apyroñ MeTOA 
KpenjieHHH paM 3aKpbiToro rana (pHC. 2 ). 
HaM yAaAocb HcnoAb30BaTB cTapbie Me- 
TaAAHAecKHe >KeAe3HOAopo>KHbie rnnaAbi, 
KOTopbie b TeneHHe pHAa AeT He HaxoAHAii 
ceöe npnMeHeHHH. 3 to AaeT cAeAyroiime 
npeHMymecTBa: aHKepHbie öoath paöo- 
TäioT TOAbKO na cpe3, 6e3 H3rn6a, b npo- 
riIBOnOAOHÍHOCTb CrapblM KOHCTpyKHHHM 
paM, HTO 3HamiTeAbHo rioBbimaeT h npoq- 
HOCTb h cpoK CAyjKöbi; öoath, Kpemmme 
ÖpyCbH, CB060AHO BbIHHMaiOTCH H, CAeAO- 
BaTeAbHo, AerKO MoryT 6biTb 3aMeHenbi 
npn peMOHTax; b cAynae, ecAH norpyrca 
AepeBHHHbie öpycbfl, He 6yAer Topnamnx 
ÓOATOB, yrpomaiomHX Kopnydy cyAHa; 
cßopicy paMbi moîkho AeAaTb Ha 6epery, a 
îaTeM ceKAHHMH no 30—40 m HaBemii-
BâTb C HOMOmblO Kp3HOB; CTOHMOCTb no- 
roHHoro MeTpa cBeMHOH otôohhoh paMbi b 
ycAOBHHX JleHHHrpaACKoro nopra Ha 29% 
iiemeBAe, tom CTOHMOCTb cTapoñ paMbi.

B JleHHHrp a a ck om nopry cymeersyioT raKJKe npanaAbi, na KoroipH« hh- 
KorAa He 6hao  OTÖOHHbix paM h oÖAnnoBKa BbinoAHena rpaHHTOM. ¿Jah sthx 
npimaAoiB iBbiöpan BapnaHT Kpem/ieHHn aHKepHbix öoatob ç mïiihhmaAbHHM

P h c . 1 (nonepeA H U H  p a3 p e 3 ): 1 —  c y -  
m e c T B y io in H e  aHKepH He 6o j it h , 2  —  

inn H jib K H , d  ~  38
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+ 0,20

6 — SpycbH, 220X220

od^eMOM npoÓHBKH rpaHHTHOH o6j ii i- 
u,obkh (pHci. 3 ). 3 to KpenjieHHe co- 
dtoht H3 cjie^yioipHX ^eTajiea: 4 c ia jib - 
hwx KjiHHa, 1 6ojit, 1 HaKJia^Ka, 2 raft- 
kh , HaTHXíeHHeM rañKH 4 bch cncTeMa 
BecbMa npoHHO 3aKpenjiaeTCH b OTBep • 
CTHH. J I jIH nOJiyTCHHH SoJIbUIPH CHJIbl 
cuenJieHHH Ha noBepxHOOTH KjiHHbep, 
npHJieraiomHX k rpa.HHTy, fle jiaercn  na- 
cenKa.

Phc. 3. /  —■ kjikB; 2—  Cojit; 3  — HaKJiafl- 
Ka; 4 — ram a; 5 — MeTajiJiHqecKaH mnajia.

3 tot cnoco6 KpenjieHHH oco6o penen 
fljia  3HMHero nepHoaa, Tan xax oh He 
CBH33H c npHMeHeHHeM 6eTOHa.

PaSoTHHKH JTeHHHrpancKoro nopra 
HaMeTHjiH njiaH HajibHeñuiHx pa6oT no 
peKOHCTpyKHHH ot6ohhhx  paM, no b k - 
6opy onTHMajibHHx TimoB paM h pa- 
HHOHajibHbix cnocbooB hx KpenjieHHH 
MaKCHMaJIbHOH MexaHH3an,HH 3THX pa- 
6 ot H CHHHÍGHHIO hx ctohmocth.
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npHMeHCHHe HOBoro cnocoóa monpeccoBofi 
CBapKH b cyaopeMOHTe

at

ripouecc ra3onpeccoBoñ csapKH coctoht b 
tom, qTO CBapHBaeMbie kpomkh HarpeBaioTCH 
60KOBUM njiaMeHeM KOJifaueBoñ cBapoqHoñ 
rope.TKH Æo n.nacTHqecKoro coctohhhh hjih a o  

onjiaojieHHH, a 3aTeM aeTajiH CHŒMaioTcs 3Ha- 
qHTejibHbiM oceBbiM ÂaejieHHe.M.

C o n jia  KOJibpeBOH ro p e jiK H  p a c n o jia ra io T C H  
TaK, «rro 6 h  H a rp e B  npoH3BO.HH.nc5i OHHOBpe- 
MeHHO n o  B ceM y ceqeH H io (p u c . 1 h 2). B

noM H M O  Tpyô, b HacTosmi.ee B peM a bthm 
cnoeoôoM npo»3B O flH T csapKy a e T a jie ñ  cnjiorn- 
H o ro  ceqeK H a H naM eTpoM  40—70 m m .

B cyaopeMOHTHUx paÔOTax bo mhothx cjiy- 
qaax mojkho 3aMeHHTb ra30Byro h sjieKTpnqe- 
CKyio pyqHyio caapKy Sojiee BijxJieKTHBHca — 
ra3onpeccoBofl.

ra3onpeccoBaa CBapka TpeôyeT cjieayiomero 
HecJioHCHoro oßopyaoBanna: 1) caapoqHaa

P h c . 1. An.eTHJieHO-KBCJiopoÄHaa ropejiKa MT-52 h j m  ra 3 o n p e c  
ooBOfl CBapKH h TepM H qecK o fi oßpaßoTKH K p y ra b ix  ceqeHHÜ

peayjibTaTe nojiyqaexca cTWKOBaa ra30Baa 
cBapxa 6e3 npHcaHoqHoro MeTajuia.

3 tot cnoco6  nojiyqHJi BHejipeHHe b CCCP

K O Jibuesaa  M H oro n jia M e H H a a  ropeJiKa,
2) npecc hjih oceBoro HaBJieHHH, 3) reHeparop 
hjih nojiyqeHHH 'aiteTHJieHa.

4
fladßod

Bodu

P h c . 2. Paape3 ro jio B K H  o â h o ü  noJioBH HH  ro p e jiK H :
1 — raàosaH KaMepa; 2 — MyHH.niTyK; 3  —• BO^Haa KaMepa; 
4 _  TpyôKa Ají» noHBona bohh; 5 — TpyÔKa an a  otboas bohłj

npH  CBapKe ra 3 o n p o B o n o B  C apaTO B —  M o c k - 
Ba, f la m a B a  —  K h ë b , K o x T J ia -H p B e  —  JleHHH- 
rpafl h nan  BbicoKyro npoH3BOü.HTcjibHOCTb. 
Tax, æ jih  CBapKH o ^ H o ro  CTbiKa T p y 6  jH aM O T - 

poM  300 m m  h  TOJim HHofi 12 m m  noTpe6veTC H  
n p «  p y q H o ñ  CBapKe (ra 3 0 B 0 H  h j ih  s jie K T p o - f ly -  
roBoft) 1,5 — 2 q ae a , a  n pH  ra 3 o n p e c c o B o fi 
CBapKe — 3—4 MHHyra.

npoBejieHHue UHHHMOom HccJienoBa-
HHH o6pa3UOB, Bbipe3aHHbIX H3 CTbIKOB Tpy6, 
coeflHHeHHbix ra3onpeccoBOH cBapKoft, rioKa- 
3aJiH, qTO npoqHOCTb MaTepnajia cB apeH H bix 
CTbiKOB He ycTynaex npoqHOCTH ochoehoto Me- 
TajiJia.

flpoÿeccop M. ryCEJIblUHKOB



fío cmpaHüujaM SacceÜHoebix sasern
B «Eojib iueB H K e K ac n n n »  (JVe 4 0 ) paccKa- 

SblBaeTCH, KaK TOKapH-CKOpOCTHHKH 3aBOaa 
h m . B aH o  C T y p y a  t t . XapHTOHOB h  K a im a y -  
poo, BbinojiHHB 3a Tpn  CMeHH 18 HopM, p ac - 
t o h h a h  KpoHiuTBHHbi a a h  KpsnjieHHH AeñABya- 
h o h  Tpyfíb i. lIt o 6 h  yBeJiHBHTb h h c a o  oóopoTOB  
CTaHKa, no npeAAOJKeHHto cTaxanoB iieB , Chin 
yCTaHOBJieH MOTOP MOLHHOCTbK) 5 KHJIOB3TT 
BM ecro 2-KHJioBaTTHoro. H t o 6 h  K penjieHHe  
CTaHKa B Lijiep jK ajio  HoByro H arp y a K y  h  He 
6 h j io  BH6pan.HH, t t . XapHTOHOB h  K aH A aypoB  
yCHJIHJIH KpenjICHHe AOIIOAHHTeAbHblMH (¡)AaH- 
uaM H. C t 3 h o k  CTaji Aa-BáTb m ecTb oóopoTon  
b  ‘MHHyTy BMecTO npew H H X  Tp ex , a rjiyóH H a  
peaaHHH AOCTmvia 6— 8 m m  b m b c to  Tpex.

CTaxa'HOBHH nOÍHJIHCb TSKjKe Toro, ATO 
o a h h m  pe3HOM o6pa6aTb iB a jiH  A sa  KpoHinTeñ- 
Ha OAHOBpeMeHHO. ÍIJ IH  9TOrO HMH 6bIJI H3Me- 
HeH inpOíflHJIb pe3Há. PaCTOHKa KpOHHITeHHOB 
6bm a h m h  3aB epm eHa Ha 5  cyTOK paHbme 
cpoxa.

*  *  •

K a x  coo6maeT « M o p c K o ñ  peña,» (N s 3 9 ) ,  Ha 
3aBoae hm . Kapjxa MapKca ébijin, no npeaJio- 
weHHK) Han. peMOHTHoro nexa t. By3HKa, 
ycTaHOBJieHbi Ha oahom H3 3eMjiecocoB ohhh- 
KOBaHHbie >Kejie3Hbie MaHmeTbi aah  KonaeH- 
caTopoB BMecTO np.HMeHíTBUiHxcH pañee jia - 
TyHHblX. Tío MexaHHHeCKHM AaHHHM ohhhko- 
BaHHHe xejie3Hbi® MaHmeTbi «e ycTynaioT jia- 
TyHHbiM, a CTOHMOCTb hx AemeBAe jiaryHHbix 
B 5— 6 pa3. npOílOJIHÍHTejTbHOCTb HX CJlyJKÓM 
CyAeT npoBepena b nepHOA HaBHraanH.

*  *  *

B arep M eñ cT ep  t . ü . BypneB paccKa3UB aeT  
b  ra3eT e  « M o p cK o ñ  p e ñ a »  (N ° 3 7 ), KaK o h  
BMecTe co CTapiHHM MexaHHKOM 3eM jiecoca  
« B K -6 »  t . BaaHHbiM a o 6 h jic h  yBejiHHCHHH b h - 
eMKH rp yH T a  n a  500 m 3 b cyTKH. Bbui npH M e- 
H0H BOAOHanOpHblH paSMblB HAHCTbIX rpyHTOB, 
AJia a ero  em e  b  SHMHHfi cyAopeMOHT npoBean  
OT KaMepoHa no paM e Tpy6onpoBOA k  MecTy 
3 a 6 o p a  rp y H T a. CiOAa, noA AaBAeHHeM KaMe- 
pona, noAaercH BOAa a a h  AonoAHHTeAbHoro 
paapuxA eHH H  rp y H T a .

3 to  MeponpHHTHe no3B0AHeT ycTpaHHTb 3a- 
o o h  rpyHTOM BcacbiBaiomero Tpy6onpoBOAa h 
HaCTbie OCT3HOBKH 3eMCHapHAa AAH npOMJHB- 
k h  Tpy6onpoBOAa.

*  *  *

B  HOMepe 4 7  r a s e r a  «CoBeTCKan B aaT H -
Ka» 0¡ny6jiHK0BaH M aTepnaA  o pauHOHajnraa- 
io p a x  JleHHHrpaA'CKoro no pxa. P aH b m e  a a h  

o ro , HToóbi 3 3 MeHHTb oAHy noBpeacAeHHyio 
cb a p a ñ a , npHXOAHAocb p a 3 6 npaTb neTBepTb 

sopoTH oro K p y ra . B b ióneaTb H3 KaTKa ocb  
ruaA M ajib iñ  A H aM erp  oTBepcTHH B ofioñM e. 

He xaH Ií? H t t - H ayM eH K o, H as a p o B  h hhjkc- 
"  T’ ^ BaH0B koaackthb'Ho nepeKOH'crpyHpo- 
AH OCH K3TKOB, yBeAHAHAH AHSMeTp OTBep-

ths b  o6oñMe ao AHaMeTpa och. Koneu och 
c pe3bCon 6 h a  OTpe3aH, h k  Heñ npHBapeHa

pereA bH aa nAaHKa. T e nepb  n p n  nojioM Ke och  
hbt Hym Abi pa36npaTb  noBopoTHUñ K pyr. J Iio -
ÖOH KpaHOBmHK, He BblBOAH KpaHa H3 

SKcnAyaTaAHH, oTEO pam m aeT BCero ABe rañKH  
h  3a KaKHe-HHÖyAb 2 0  MHHyT A erno  33MeHHeT 
noBpeíKAeHHyio o c b .

*  *  *

Ta3eTa «M opsiK  3anoA H pbH » b Ns 33 ony6 -
AHKOBaaa KoppecnoHAeHAHio «TaopnecTB o ho- 
BaTopoB». B TeneHHe nepB oro KBapTaAa b t o - 
ro  roA a CTaxaHOBHbi h HHm eHepHO-TexHHne- 
CKne paöOTHHKH M ypM aH C K oro  nopTa BHecAH 
2 2  paHH0HaAH3aT0pCKHX npeAAOJKeHHH, H3 k o - 
Topbix 11 yace BHeApeHU b  npoHSBOACTBo.

M a c T e p  peMCTpoHKOHTOpu t . T o p s e e  npeA- 
AoacHA h  ocym ecTBHA H3MeH8HHe n e p e A a iH  
A ecopaM U , KOTopaa paH bm e npeACTaBAHAa 
M Horom apHHp'Hbie coeAHHeHHa CBCTeM p u n a -  
roB. B H acTo am ee BpeM a m epeAaaa ocym ecTB - 
A aeTca AByxKOAeHaaTbiM p u n a ro M  h uenH oñ  
nepeA aaeñ . FlpoH3BOAHTeAbHocTb J iecopaiib i 
Tanepb 3HaaHTeAbHO yBeAHHHAacb, a pacxoA  
9AekTpo3HeprHH yM eHbm HAca.

Ha BTopoM rpy3OB0M  yaacTKe cthbhaop 
t . K oaepoB  npeAJiojKHji H3roTOBHTb KoHyc- 
pacnbiAHTeAb A -ia  tobo, htoóm yMeHbm HTb Ha 
15— 2 0 %  pyaHyro urrHBKy anaTHTOBOiro koh- 
HeHTpaTa b xpioM e n a p o xo A a . E cjih paH bm e  
HAOByHHñ Kpa:H B b irpym aA  KOHAeHrpaT Heno- 
cpeACTBeHHo b  TpioM , to Tenepb Ha aio k  c ra -  
BHTca KOHyc-pacnbiAHTeAb, c noM om bro ko- 
To p o ro  KOHHeHTparoM 3arpyacaeTca  aacTB  
TpioM a, H ax o A a m ero c a  noA komhhtcom AioKa. 

*  *  *

P a s e ra  «Bojibm eB HK  K a c n n a »  b JSTa 4 8  no- 
CBaTHAa noAocy 5 0 -A e rm o  M axaaK aA H H C K oro  
oyAopeMOHTHoro 3aBOA.a. B c ra T b a x  h  Koppec- 
noHAeHAHHx paccKasbiBaeTca o TexHHae-CKOM 
ocHam eHHH npeAnpnaTHH 3a ro A ú  c t 3a h h c k h x  
iiHTHJieTOK, o A yam H x a io a h x  3aBOAa. H eT -  
BepTb B exa paöoTaeT Ha 3aBOAe CTaxaHOBeu- 
Ky3H eu A jiexcaH A p  HBaHOBHa M apK H H . 3 a  
nocAeBoeHHyio naTHAeTKy o h  BbinoAHHA 
17,5 roAOBbix HopM. M h o to  jie T  TpyA aTca  Ha 
3aooAe CTapbie KaAPOBHKH-CTaxaHOBHH c a e -  
capb t . n .  H eöoTapeB , TOKapb t . <P. K oM apoB , 
cTap inH ñ M acTep cexp eT ap b napTHñHoñ o p ra -  
HHaanHH 3aB0Aa t . H. K o c t p h k o b  h M H orne  
A p y rn e . F ípHAa Ha 3 a b o a  yaeHHKaMH, o h h  Bbi- 
POCAH AO BbIC0K0KBaAH(})HHHp0B3HHUX MaCTe- 
POB.

KoAAeKTHB 33B0Aa HaCHHTblBaeT B CBOHX 
p a A ax  AeCHTKH HOBaTOpOB-paiHHOHaAH3aTOpoB 
E b ia m a ñ  caecapb , Hbme 3aBeAyrom Hñ M aTe- 
pHaAbHblM CKAaAOM, T. MeHbmOB 3a  BpeMH  
noiCAeBoeHHOH naTHAeTKH BHec 9  pauHOHaAH- 
33TOPCKHX npeAAom eHHH, BHeApeHHe k o t o p h x  
A aAO BOSMOJKHOCTb npeAnpHHTHÍO CSKOHOMHTb
OKOAO 100 t bich h  pyÓ A eñ. C ie c a p s  t  T o a 'Cto  
nHTeHKo npeAAOHíHA mraMm a j ih  rHyxbH  c k o 6

TnHBBb,C10Bpa3H npoH3B0ÄHTe^«ocTb TpyAa no,:
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IIUAQHP H .  H | npHTOHbi nospesKflerorii 
nopTOBHX orpaÄHTejiM bix coopyjKemiH. H 3-B0 
«MopcKOH TpaucnopT», 1950 r., 385 c rp i, u,eHa 
18 pyß.

Bo3BejiiöHiHie iMopcKHx orpaajHTCjibHux coopy- 
JKeiRHñ npejicxaBjiBeT o«Hy 03  cjiojkhhx h 
TpyÄ'HiblX Sa^aiH MOpCKOH rHApO'TeXHHKH.

A btop khhth npHBeji ßojibinoe w c j i o  npwMe- 
poB aBapHH MOJIOB 0  BOAHOAOMOB, AaA a«aAM3 
rrpOTHH, BuaBaiBiiiHx aBaptiH, h cabasa 0 6 0 Ö- 
maiomHe emboiam, öoijibiumcTBo kotophx  hb- 
JisnoTca ßeccnopHbiMH h BecbMa nojieSHUMM 
AAH MKeHepHo-TexHKqeiCKHX paßoTHHKOB, cbh- 
3a«iHhix c  npoeKTHpoBaHHeM, CTpotiTeAtcTBoiM h 
9»cnJiyaiTan;0eH nopTOBHx orpaAHTeAbHbix coo- 
pyjKeHHÖ.

K ir n r a  cocToM T B3 T p e x  tabb . B  ra a s e  nep- 
BOH npHBOÄHTCH OHHCaHHe c})aKTOpOB, BJIHHIO- 
iUHx Ha coxpawHocTb inopToiBux orpaÄHTejib- 
H bix COOpyjKeHKH, H iCflOpMbt OOßpejKAeHHH. A b - 
Top paiocM atpKBaeT c j ie a y io m n e  tf ia x T o p u : re o -  
A o ra T e cK H e , rH A po 'M eTeopoA oriP ieeK H e , s k c - 
n jiyaTa iu iiroH H bie , inpoHSBOACTBa p aó o T , ceñcM H- 
BecKHe h  BoeMHue. C oB epm eH H o cnpaBeAAH Bo 
yKa3biBaieTCH, hto pemaioiHMMH a a h  coxpaBHo- 
CTH orpaÄHTCJibHbix coopyiKeHHH hbamiotch: 
reoAormeoKHe (JiaKTopbi, MopcKoe BOAHeme h 
({»«Tophi npoH3B0AJCT®a paöoT.

reoAorm ecKHe (JjaKTopu HMeior nepBocTe- 
neHHoe BHaneHHe h onpeAeAHioT th ii h koh- 
CTpyKpiiK) orpaÄHTejibHHX coopyjKeHHH. 
3'Aeicb iraaiBHoe BHHMauBe inpn pacieTe coopy- 
híchhh aBTOp oßpamaer na oinipeaeaeHHe ycToñ- 
bbbo'Cth rpy.Hra ocHOBa'HHia 11 ßeAHHHHy B03- 

mo/khoh oca^KH. HaHAyniuHMH rpyHTaMH 
ocHoeaHH» HBJMOTC0  HJiOTHHe necnaHHe, KO- 

Topbie, 6 jiaro,napfl jksctkocth cKeAeTa, AaicT 
OTHocHTejibBo HeôcuibiHHe O'caiHKH, npoHBAflio- 
ihh©ch cpa3y nocjie  jiptîAooKeHHi) Harpy3KH. 
Ha'HifiojiBmee hbcao asapm  orpa^HTejibHux 
eOOpyjKeHHH IipoHCXOAHT npH iHaAHTO» B OCHO- 
Ba-HHH MejiiKonecHaiHbix rpyriTOB, pb ix jio  cao- 
»eHHbix, h ocoöeHHO np« rpyHTax hjihctmx, 
KOTopbie o ieB b aacTo npe^cTaisjuiioT 0 0 6 0 0  no- 
AyxiHAKyio Maccy, pacnpocTpaHsnomyiocH na 
3HaBBrejibHyio rjiyß'BHy. Paswep aßajpBH h a o - 
(jjoipMapHH orpaaHTejibBux coopyjReBHH, b a 3- 
BaHHbix reojiorimeoKiHMH ((¡»KTopaiMH, HaxoAHT- 
ca B reCHOH B3aHM0'CBH3H C HX KOHCTpyKHHCH 0  
TeMinaMH boi3B€h©H'HH coopyjKSiHHH Ha no'jmyio 
« x  BbicoTy. ’(PopcHpoBaiHHoe ,np«,jio*eBHe óoáb- 
mnx HarpyaoK k o-cHoBamiio peaxo CKasbiBaeT- 
ch Ha paaBHTBH rHBpoÄH'HaiMHHecKHx npoiiec- 
coiB, ntpoHicxoaHmHx b ¡rpyHTOBofl Maooe, b pe- 
3yjibT3Te KOTppbix MoryT iBoaHHKaTb asapHiH 
COOpyJKeHHH, 'COrapoBOJKÄaiOmHecq ÓOJlblUHMH

ocaiÄKaMH, HHorna KaMepHiomHMHCí! HécK&jib- 
KHMH MCTpaiMH.

C  3THX nO'3H'UHH ÄHHaMHKH rpyHTOBOH iMaC- 
CH aöTop paccMaTpHeaeT HpeKMymecTBa w  He- 
ÆOCTanKH oTHejibHbix «oiHCTpyKUHil orpaaH-
TejibHbix ooopyjKeHHH Tana BepraKamiHoñ 
CTCHBH, oTMeiHan ocoóbie npeHMymecTBa mojiob 
H IBOJIHOJIOMOB 03 ropHBOHTajIbBOH KiiaAHH 
OÖH'BHOBeHHblX MaOCHBOB', AOnyCKaHDIHHX HO- 
cxeneHiHoe h MeÄJieHHoe HapaiCTarae HarpysKH 
»a ocHOBarae.

B tOPHM BaOKHblM (JjalKTOipOM, C03AarottVHM 
ßojiboiHe !Harpy3KH «a orpaAHTejibUbie coopy 
SteHHH, HiBJIHeTCH MOpCBOe BüiJIHeHHe. A ibtop 
AaeT anaAH3 e ro  'boba^ hctbhh na  m o am  0  bo a - 
HOAOIMbl Ha COB:peMeHHO!M ypOiBHe iHaiHHX 3-Ha- 
'HHH. yAeJleHO Möoro BHHMaHiHH irtpHHH'HaM, Bbi- 
suBaroniHiM pa.3MHBH irpyHra ocHoBaHHa nepeA 
cTeHKOH, HTo CAyscHAo ne pa3 npHHHHOH aßa- 
pHH orpaAHTeAbHbix coopyaceHH®, HHorAA 
BCObMa 3H3H!HTeAbHbIX. AßTOp HO A HepKH B 36T 
HeoÖXOAHMOCTb (HByHeHHH BOAHOBOrO pejKHMa 
3a AAHTeAbHblH OepHOÄ iBpeMOHH, TaK KaiK nOB- 
TOpHeMOCTb BOAH ßOAbmOÄ BUCOTbl H AAHHÚ
iKpaftwe peAKa, a oha to k  słbashotcsi peina ¡o- 
I0HMH a  AM OnpeAeAeHH’H paCAeTHblX boahobux 
HaT|Py30K H OCHOBHblX pai3MepOß COOpyjKeH’HH, 
rapaaiTiipyioiiiHx hx  coxpaHHoeTb npH .peAKOM,
HO CHAibBOM BOAH0HI0H.

HeMaAOBajKHbIM THApOMeTeOpOAOrHHeCKHM 
4)a'KTopo(M HBAHercH TaKAce AencTBHe abah (h 
Mopoiia, HO OHH yHHTblBaiOTCM1 KOHCTpyKTHBHH- 
MH (})OpMaMH COOpy>KeB0H H BblÖOpCXM ICOOTBeT- 
CT/ByiomHX iMaTepHaAOB.

npoHaiBOACTBeHHbie (fiaKTopiii, oinpeAeAHeMbie 
HpeSBblHaHHO TpyA'HblMH yCAOlBHMMH iCppOH- 
TeAbCTBa b OTKpbTTOiM .Mope M reo A o r If ne C KH MH 
((¡aiKTopaiMH  ̂npH Bo3BeAeiHHH orpaAHTCAbHux 
ooopyHceH'HH, HrpaiOT BecbMa cymecTiBeHHyio 
poAb. A btop BAHHHiHe npoHSBOACTBeHHbix 
cpaxTopoB  ̂ Ha coxpaHHocTb orpaaHTeAbHHx CO' 
opy*e:HHñ AeAiHT Ha ase  rpynnb i: a) AoöpoKa- 
HecT®eHHoe emnoAHeHHe OTAeAibHHx 0AeMeH- 
TOB H KaneCTÍBO HpHMeHH-eMblX MBTepHaAOiB ;
6 ) OOOTBCTCTBHe npIHHMTOH HOiCAeAO'BaTeAb'HO- 
CTH 0 TeMTO npoH!3BOACTBa paÖOT npHpOiAHbfM 
ycAOiBHHiM. J X a j ie e  aBTóp locTaiHaBAHsaeT'aff «a 
OTAeAbHblX BBAaX paßOT H B3aHMOCBH3H HX C 
iKOHCTpyKHHHMH iMOAOB H BOAHOAOMOB.

CAeAyeT OTMeTHTI?, HTO aBTOp, aH0A,H3HpyM 
•BAKHIHHe eeHCMHHeCKlix ¡4>aKTOpoB «a MOAU H 
BOAIHOAOMH, HpHmeA K BHBOAy, HTO pSOCTH- 
TaHHbte Ha BOAHOBHte HarpyaKH orpaAHTeAbHue 
coopyjKeHHH THna BepTHKaAfaBofl cTeHra ne mo- 

ryT ßbiTb onpoKHHyTbi HHepmjiOHHbiMH eeñc- 
MHTeCKKMH CHAHíMH. 3 TOT BHBOA ÍIOATB0p>K- 
AaeTCH MHorHMH 'HaÔAioAeHHHMH 3a noBeAeHH-
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feM 0fpa4HTejibHŁix coopyjKeHHH npn 36Mjie- 
TpHCeHHHX.

r^ iasa  BTopafl nociBameraa om tcaHHio e o o p y-  
h  np oH ciuean rax  c h w m h  aBapraii h 

aH ajiH 3y i ip h h h h , BbiaBaBuiHx aaH H bie aBapHH. 
B c e ro  irrpHBeaeHo 40 npHMepo® aBapHH e o o p y-
X C ’HHH.

K a M tubT H  n p B M e p  a a iK a m H B a e T C H  B H B o ja M H  o  
n p im m a x  aB a p H H , o  T e x  M eporapH H TH H x, koto- 
p b ie  c a e a o B a jio  6 u  ra p o B e c m , h t o ó h  n p e -n yn pe - 
4HTb B 0 3M 0 }K H 0C T b  HOlBTOpeiHHH HOBOH aB a p H H , 
H O TOM, 'KaKOH Ó U Jl H a H fle H  Bh lXO A P.JIH 1IC- 
npaBHBIHHH H IBOCCTa'HOBJIC H H'H COOpyJKCHHH.

TjiaiBa TpeTbs osarjiaBjieHa «06m ne b h b o - 
h h ». B Hefi aBTop naaso/tHT c(x>6meHebie 
htoith  aHajimoB KOHKpeTHbix npHMepoB, pae- 
cMoTjx'HiHbix B rapeflumymcH rjiaBe. rjiaBweił- 
HIHe H OCHOBiHbie IBŁIBOflbl, KOTOpblC Cflejlajl aB­
Top na H3yH€!HHH npHHHH a'Bapmft orpajtHTe.Tb- 
HbIX CoopyjKeHHH, iMOryT CbITŁ •CiBepBHH K CJIC-
jyiomKM:

1) HanOojiee HacTHMH npiiHHraaMH aBapHfl 
orpapHTeaibHHx coopyw eH H ft c jiys iH T  hccoot- 
BeTCTBHe MX TH,na M KO-HCTpyKHHH reOJlOTHHe- 
CKHM ycjIOBHHM; 2) ocaAKH H ae4>opMapHH 
orpaiUHTeabiHbix coopyHceiHHM, saBHcaiHBe ot 
reo jio rO TecK H x ycjioBHH, 3a bitc h t  t b k  >ko h  o r  
CTeneHH noiaroTOBKiii ocHOBawMH; 3) see koh- 
CTpyKTHBHU© TUWIM OTpaii H TC Jib H H  X COO.pyjKe- 
HtrH M oryT  Obi Tb paa ijH ib i Mai use rp y n n b i: 
a ) coopyHceHHH c neMaiieaKHOH cjropcHposaTihom  
«appysKoft: MaccHBH-rnraHTbi, p a w n , CTOjióbi 
H3 HHKJIOnHHeCKHX W HejIJHOJIflpHblX MaCCHBOB, 
HaKjioHHaH iKjjanKa *  MaconBoiB; 6) coopysce- 
hhh  c  nolcTeneHHOH M©zyieHHOH raarpy3K0H a a  
BBHoBaHMe: ,KJiaai»a m  o6u'KHOBeHHbix MaiccH- 
B°B ropHSOHTajIbiHbliMH piŁUaMH Tl 'OOOpyTKeHH-H 
i!3 KaMeHHOH H MaCCMBOBOH HaÓ pO C K H;4) Han- 
TOjjee HaaencHbiM ciiiocoóoim ompesejicHne sjie-

‘ lOHTOB BOJIlHbl MOJKCT OblTb nOJiyiCHO TOJIbKO
3 HaTyPHHx ea&iKW HHH aa 3raa hh t e jibh m  h 

•POMBjKyTOK BpeMeHH ,:(ne MCHee neM 1 0 — 15 
• * T ) ,  OAHaKQ B Tex cjiynasix, Kor.aa hx Her, 
I-KOMeHpyeTCH BOCOOJIb30lBaTb'C’H HSyHCHHC'M 
^ h o m t h w k h x  Kapr aa rapom,rae ropbi, ihs hhx 
H rłlX ray Tb 9‘KCTpeiMaJi¡»rabie fiam ibie no ciu ie

POpojIłKHTejIbHOCrH BBTpoB u ,  nojib3yjiob 
hs ’ pa,ccqKTaTb cH jiy BOjiraeiim; 5) papHc- 
or>v^™CT? oirpa^HTejibHbix co-
f i c n S  ,H B njlaHe o6a3arejib«o ao .hjkho npo-
6 0 M T n ,n L H KTn^ ,CF aHlCTBeHlH0ft » A «  B ^

5b?Po6ec^ ’■a u l j l l K 6 m a  B o m  Ha no«x° f le> "ito -
u ie ił n l  Tb oOpasoBaHHe npaBHjibHoft ctoh- 
<nre «o-JiwHa Owrab rae> Merace A l i — 5 h

moh rT p n v „ BHCOTa bojihh) h aajioKeHHc ca-- 
4 h -  ™  lHai rjiyOHHe rae Mc-Hbmeft 3 h  —
Hiie OTMe^aeTCH, hto yrairape-
hhmjj ®ePMŁi H ee yKperajieime OepMCH-
Hmo aiRimu,JIIBaiMI1 noc jIy * M o  npciioTBpamc- 

ocHOBairiCT^i1 CT,eHKH OT BbirayraHBaHHH rpyiiTa 
tokom ' b.  ” ° T Pa3MbIaa nepeJiHBaiomHMcH no- 
HHe n^ H BOi,IH'eiHBH; 8 ) iMHorH-e cepibes-
nepeji c T P H ^ f? 11130111™  H3"3a PasMHBa rpyHTa 
MocTb oTcrona BbiTeKaeT Beo6 xo.nH-
BKTIlpo,MH,mTb 60JIblIIe BHHM3HHH ITpH npo- 
xpenS e  J M  nepea raeft;
BaMH tmU TT ^ e PMie™ bIM H  H OTKOCHUMH MaCCH-
r jix  c jrv iłao °’ilHi!T0B 'KaMeHH° H  n o c re w t bo  m ho - 
MHM . HBfl;IeTC3 COBCpmeiHHO hcoOx o u h -

ponpHHTHeM a ™  coxpaHHoCTH -ctchkh;

9) npn rapHMCHĆHHH MaCCHBOB-rHiraiHTOB' C TO!H- 
KHMH CTCHKaMIH H c 3araojiHCHHeiM rax 5eTOMOM 
Heo6 xOpHMO yCTpaHBa-Tb MCTaJI.IHHC-OKHe ICBH3H 
MCJKpy CT6HK3MH rHraHTa h ero OeTOHHbiM aa- 
nojrHeHHeM; 10) HepapHOHajibno b MaocHBOByio 
HaiOpOCKy npHMCHHTb MaCtCHBbI CO Cpe3aiTfflbIMH 
yrjiaMiH, Ta* ikbk sto- yB-ejiHHHBaeT og-bCM 6cto- 
na H yMeubmacT npoperaT rayiCTOT b HaOpocKC, 
hto npoTHBopeHBT ooHOBHOM Hpee -rameiTHiH 
BOJIHbl M-eJK^y MaCCHBaMH 3:a CHCT pasfiHiBamiH
BOJTHo-Boro noTOKa raa oTp.eJibHbie nepeceKaio- 
iu,H'eiCH MCKpy coóoh CTpyB; 11) raaiBfioJiee pe- 
JleCOoOpaaHblM HBJIHCTCH KOpHCBble HaCTH MO- 

jiob peJiaTb CBaftHbiMH, Tan KaK npn peftcTBHH 
pa36HTbIX BOJIH OHH oSblHHO iHe BH3HBaiOT
cHjibHo aiBapnilHoro coctohhhh rapn raacTHHHoM 
ipa,3MbiBie praa ra-epep -ctchkoh, o6 'pai30BaHHOH 
c.BaSHHMH hjih iimyHTOBbiMH pHflaMH; 12) jiepo- 
Bbie HarpyaKH othocsttch k HanMeHee HsyneH- 
HbiM ra TpypHo onpcuejiHMbiM, raosTOMy npn 
yneTc jic®oBbix raarpyso«, ocoóeHrao naiBa.na 
Jibpa, Sojibme cjieraycT ypejiHTb BHHMa»Hfl 
KO'H(C T<p y  KTHB HO H (jjOpMC 0'rpaifl'H'TejIbHHX COO- 
p y * e (HHH, -hctkcjih caiMOMy pacneTy; raaiHJiyH- 
m eii cfiopMOH coO'py>KeHHH c jie p y e T  npH3HaTb 
TaiKoe, y  KOToporo ihmcctcji otkochoc oracpTap 
hhc rparaH, nop bep>kchhoh pcftcTBMio Jibpa; 
13) hbh  Hai6 ji:iOHe«HH 3a petjioipMauHsiiWH coopy- 
>kchhh, noMHMo 'CineraMajibHo noeT;aBjieHHbix Ha- 
O.TioaewiH, cji-epycT inpHMeiHHTb h npocTCHiiiHe 
cinocoObi, KaK iHanpHMep, ycTaiHOBKH no  ctibo- 
Py niTbijpeH ino napaneTHon ctchkc, t̂to ¿̂¡cto 
no3BOJi5ieT npocTbiM rnasoMepoM CBoeBpeMeHHo 
OuTlapy/KiHTT, OTpCJIbHbie yKJIOHeHHH H npHHHTb 
COOTIBCTCTBy 10m HC Mepbl; 1 4) C OÓOpOHHOH
TOHKH 3peHHH Ha Bblfiop KOHCTpyKH.HH OTpa- 
AHT-ejIbHOrO COOjpyjKeMHiH HC CTOJPbKO PO-JIMTa
BJIHHTb ero HeyH3BHMOCTb, CKOJIbKO B03MOJK- 
HoicTb <5ojiee ‘óhterporo BoccTanoBJTeeHra, tbk 
BaiK iIłeyiH3BHMbIX 'COOpyłKOHIHH Boofiipe ner; M©- 
H©e yfl3BH!MbIM CJICiflyeT CHHTaTb OTIKOCHMH 
THn, K3K otójiapaiomHH -SojiibrneH Maccoft.

C n e p y C T  O TM C THTb, HTO C HCKOTOpHM H BH- 
Bopa-MH a iBTopa H-ejib3H  c o r n a c H T b c n ,  B B H « y  n x  
c n o p H o c T H , a  b  p n p e  c j i y n a e f i  h  rap o T H B o p e n H - 
eo-cTH  c  npaK TH K O H . T a K , H a npH iM cp , yT B e p > K fle -  
hhc aB T opa. Ha /cT p . 336, hto «C K B o aH H e  jkcjic- 
3 0 l6 e T 0 H H b ie  KO H C TpyK H H H  IHC M O fy T  6 bITb p e -  
KoM C HHO BaHbi b  y c jio B H H x  c j ia S o r o  BO.T-
HC0 HH». TaKHx K O H C TpyK H H M  y  a a c  He n o -  
c T p o e H o  B o o ó m e , a  b  |3 a p y f> e « iH H x  c r p a n a x  
HM-eiOTCH C flH H H H H bl©  CJiyH aH  M T 3 K  ,MajIO 
-H-MCCTca C B cncH H H  o 6  H x  s K c n jiy a ra u W H , hto 
Bb icKasara iH oe yTB ep jK fle -H H ie  a iB Topa  npaK TH K O H  
n a  c e ro ji iH H  H e  m o j k c t  ¡Sh t b  r a o f lT B e p x iie H o .

B a  c rp , 341 ipeKOMCH^aiiH« aBTopa o  -c«a6 - 
x e iH H H  maxTaMM óctohhoh HaffiCTpoiiKM Hafl 
pHłKaMH M M H  bo3Mo>khocth o6 ecneHHTb nonoB- 
hchhc KaMCHHotr 3a!CbinKH, c Hamefl tohkh 3pe- 
HHH, »BJIHCTCH TpyflHO OCymeCTBHMOH H jMOłKCT 
Obi Tb peajiHBOBaHa totilko b neKoTopi,ix hćict- 
Hbix CTiyqaHX, npa OTHOCHTejibHO HefioTibmoil 
TOJHHHHe lIIJIHTbl H pygxe  BHyTpSHiHHX CTCH C 
n-epeiMCTaMH, HTO MOiJKCT raoBBOJIiHTb Hep«3  OiH- 
H-y maxTy noncbrnaTb KaiMeHb b hc-ckottbko
CiMeJKHbIX KJICTOK pHłKa.

Ha crp. 342 aaroip cHHTacT pejiecoo6 pa3«biM 
rrpH M eHC HHe s a m iiT b i y K j ia f lK o f i  M a o c n s o B  n o  

° ™ 0 C y  O rpaH H H H Tb BhICOTOM BOJI­
Hb l a o  4 ,0  im . C  3 t h m  n p e A J io w e H H e M  H e jjb a n
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cù iitàéH ïbO H , tá k  KâK, sö-nepB H X , b fipaittSKe 
nopTocTipoeHHH, aanpHM ep Ha CpeanaeMHOM  
M ope, x a x o ro  Tuna x p a n jie im e  o t k o c o b  y c n e m -  
HO npHMeHHeTCH npH Bbicoxe bojihm b  5,5 m ,
B O -B TO pH X , yCTOH^HIBOCTb XaKOTO K p e iU ie H H H  
3aBIHCHT OT BeC a MaiCCBBOiB H ¡K pyTH B H H  OTKO-

ca ,

TpyflH O  corJiacHTbCH c xeM , qxo rapa pascax  
HenpeMeHHo c n e ^ y e T  oxMexxy Bepxa pasca Ha- 
3HaaaTb «nace ropHBOHxa B03ÄeÄcxBHfl jib.na  
npH e ro  ¡noHBiiHsxax (cTp. 345); öeaycjioB H o  
3j;eob M o ryT  ô h t b  h  n p y rn e  p e n re n ra , Hanpn- 
M ep, o f iu iH B x a  paaceñ B e p x H x a jib H b iM H  CM eHH- 
eMUMH Ô peB H aM H  HJIH yC tpO H C TB O  c n e u n a jlb -

HHX MétajíJiHfleCkHX itóaćoa, & ¡iaROHep, tàkôë 
sKcn^yaxa-nHOHiHoe Meponpnaxsie, Kax oxojmca 
flbaa.

B  3aiK ji!oaeH H e c -n ea ye x  e x a s a x b , n x o  ä s h - 
HaiH KH iHra, HecMOTpa Ha o xH e J ib H u e  cn o p n b ie  
M O M eH T H , H eX O TO pb ie  H3 KO TO pbIX 6&IJIH OTMO- 
TOHbi iBHrae, npencxaBJi-H ex 006010 n e e n u â  
BtKJiaa ib HaiHH n o 3HaHHH o  npHTORaix tro o p e - 
scÄeHKH nopTO BH X o rpa A H T e jib iH b ix  c o o p ysce - 
HHH, H HHSCeHep-nOpTOICTpOHTeab, HeCOMHCHHO, 
H3BaeaeT « 3  n e e  M H o ro  n o jie 3 (H o ro  h j ih  cB oeñ  
aeareabHocTH.

KanÄHaaT TexHmecKHX Hays 
M. nJIAKHflA

KyJIHKOB A. H. MoHTasK h peMOHT cyao- 
Bbix rpeöHbix KOJiec. M. PenH3,naT, 1951 r., 
145 errp., p. 7 p. 70 k .

A btop, Hapapy c xexHOJiorMeñ Mouxasca % 

peMOHTa KOJiec, iirpHBoput HejcoxopH© pacaeT- 
Hue 4)opMyjiM npoaHocxii nexajieH xojiec, 3Ha- 
KOMCXBO C X O T O pH M H  npH3;B3HO UIOMOHb Upar- 
BHJIbHOMy pemeHHK) BOnpOOOB KOHCXpyKU,HH 
Æexajieft, onpenejieHHio h x  ppoaHocxH ih ¡npose- 
HeHHio npotpHJiaiKxHaecKHx MeponpHHxwä no 
npenoTBpaiuewHio K3j ih ih h h x  h 3Ho c o b  h  n o a o -  
MOK nexajieñ xojiec.

HEPTKOB X. A. noco6ne no nocTponxe n 
peMOHTy cynoBbix xopnycoB h kotjiob. M. Pea- 
H3inax, 4951 r . ,  ,219 e xp .,« . 9 py6 . (b  mepeinji.).

K n u r a  p e x o M e H Ä O B a H a  r ÿ y 3 o M  M h h h - 
exepexsa ipeanoro (paoxa b xaaecxBe yaeßnoro 
nocoôHH nna peanHx yaHanm h TexHinxyMOB. 
OoHOBHHe pa3aeau hocoökh: oßopynoBaH«© 
KppnyciHO-KoxeabHoro ;u,exa n paôoTbi, BHnoa- 
HaeMHe b h«m ; njia30BHe ipaôoxu; inocxpoiîKa 
H :peMOHX ICyaOBblX H KOTeJIb'HblX ¡KOHiCTpyKn'HH. 
B Konne íKhhfh npHBeaeHbi TexiKwioraneciKfre 
xapxu 3aroxoBHTeabHbix, cßopoaHHX onepaiiml 
h KOTeabHO-KopnyoHbix paßox.

TexHHaecxan HHCTpyKuwn no npoH3BoncTBy 
äeMaeaepnaTeabHHx paôoT. M. PeaH3jax, 
1951 r., 179 cxp., n.. 13 p. 35 ik.

HHicxpyKUHH cocxaßaeHa raa®HbiM ynpaBae- 
HHeM (BoaHux inyxefl MrancxeipcxBa peaHoro 
4iaoxa. B Heñ oxpasceHu ocHOBHHe KaMeHeima 
b naaHwpoBaiHHH h yaexe 3eMaeaepnaxeaibHHX

paßor b  ßaioceÖHOBbix ynpaBaemnax nyxn h aa- 
Ha HOBaa KaaccmJjnKairHH irpyaxoB h ko9<|x}>h- 
naeHTOB xpyaHocxH paapaßorxH, inoaBoaínoníHe 
npaiBiHabHee noaxoanTb k iBHaaae HapaaoB 11a 
paôoxy 3eiMCHapaaoB. CocxaiBHxea» HHcxpyK- 
U.HH oxpaaiMH nepeaoBoñ onbix paôoxu exaxa- 
HOBnea .ttHoyrayôHxeabHoro 4)JI0Ta-

MEPHÍ1BCKHH A. T., MARKOB H. K. 
ripaKTHaecKoe nocoSne KanmaHy rpy30-nacca- 
«HpcKoro napoTenaoxo^a. M. PeaH3naT, 
1951 r ., 175 cxp., n.. 7 p. 85 k . i(b nepena.).

A b x o p m  o o s e m a r o x  Bompacu SKonayaxanHH 
rpy30-nacica>K«pciKoro cyai-ia, ochobuuo 06a- 
aaHHotcxn KanHTaHa h aHaxoMax c npaBHaaMH 
3arpy3KH cynoB H nepeBoaxn rpy30B h nacca- 
HCHpoB. KHHra paccnHxaHa n Ha éeperoBux pah 
60XHHKOB, pyxoBonarH,!iix sxcnayaTauHefl rpy- 
3o-:naclca«CBpoxHx cynoB. Knura yTBepjKaeua 
UeHxpajibHMM yneôHO-MexoannecxHM coBeTOM 
npH ÉaaBHOM ytrpaBJiemiH xaapoB MnHKcxep- 
CTBa peiHoro .( ju ro x a  o  iKanecxBe y n e Ô H o ro  n o -  
coßra.

ripaBHJia oSopy^op.aHHa h CHaGscenna car- 
HaabHWMH cpe^CTBaMH MOPCKHX CyAOB H HH- 
CTpyKiinn no ocBHAeTeabCTBOBaHHso n npneMxe 
cnmaabHoro oôopyaoBaHHa h cnrHajibHbix 
cpeacTB MopcKHx cyaoB. M . H 3naxejibicxBo 
«Mopcxoü xpaHonopx», 1951 r . ,  56 cxp., n . 4 p. 
75 k .

npa B H J ia  h HHcxpyxH,0 H cacxaiBJieHH M o p -  
OKKM PerHCTipoM CGCP. ripaBHjia <co<cxoaT H3 
c a e a y io m H x  Tpex naicxeñ; cocxaB h HaBHraniH- 
OBHue rpefioBaiHHH, npeaT jH iB aaeM ue x  cH rH a a b - 
HHM cpeacTBaM; npaiBHaa ycTaHOBKH cnrHajib-
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3AMEHEHHWE OIIEMATKH B Wb 6 HíyPHAJIA „MOPCKOH 4>J10T*
(no  BHHC aBTOpOB)

CTp. CTpOKa HaneiaTaHO CaeayeT «jmaib

2 25—26 CHH3y CH30B JlblKOB

7 18 CHH3y 7,2 MM. 7,2 cm .

18 7 CHH3y 8 ,0  ktm/mm2 8 , 0  ktm/cm2

23 16 cHH3y ! ,26 ktm/mm2 1 ,26 kfm/cm2

20 B Taóanne caeayeT yaapHyio BH3K0CTb Bciosy 
o6o3HaiiaTb kfm /cm2



Horo oöopynoBaHHH; TexHuraecme HOpMaTHBbi h 
TpeöoiBaiHHH, npeaiHBÆaeiMHe k carHajibHoMy 
o ö o p y ^o e a K H io  h  OHrHajibHUM  cpeA cxB aM . H h - 
CTpyKpiHH COCXOKX H3 Aßyx paBAeAOB: OCBHAO- 
TejibiCTBoBaHHe h  npHOMOHHHe HCJibiTaHiüi n a
3aBOfle-H3roTOBHTCJie h ocBHaeTejibCTBOBaHiîe 
u npHewoTObie BonbiTaHHH Ha cyaax.

B ©Hile npHÄOKeHHH a m u :  yKaaaTejib rocy- 
aapcTBeHHbix oömecoK>3Hbjx CTaH^apTOB, cxe- 
MU pacnoaoHceHHH cyaosbix cnrHajibUbix orneS 
h cHrHajioB h o6pa3eu. ßaaBKa cBHjieTCJibcTBa 
MopcKoro PeracTpa Ha CßexoBbie h sBVKOBbie 
CHr.Hajibi.

K paTK H e OCHOBbI paflHOHOKapHM. M  H3Aa- 
rajibCTBo «CoBeTCKoe paAHO», 1951 r 135 
c t p „  u. 5 p .  50 K.

B KHHre, npejHa3HaHeHHOH aah 'SHTaTeasi, 
3H aK oM oro c  o ö m e fi paatioTexH HKO H, KpaTKo 
H3aaraiOTCH o c h o e h  h  coBpeM enHoe cocTOHHiie 
PaflHOaOKaUHOHHOH XeXIIHKH. Ü J IÎI HJWHOCTM 
UHH OCHOBHblX npHHUHnOB COCTaiíHTtíJlH KHÍITH 
f la io T  OHHcaHHe o T A e jib H b ix  paarow iO K auH oH . 
HUX yCTaHOBOK H CnoCOßoB n0JIb30BaHHH HMH.

OnHCHBaiOTCH (JiaKTophi, onpeAeJiHiomHe 9(})- 
(JjeKTKBHOCTb paĄHOJioKaiiHOHHoH anaapaxyphi. 
B BHAe npHAoxieHHH AMbi: ocHOBHue onpeAe- 
J ie m is i  h  ypaBtreHHH h  pacnex n o ra o m a io m H x , 
paoceH B a iom H x h  oT p a jtca io m H x nO B epxH ocxe fl.

E4>PEMOB T. B. yqeôHHK cyAOBoro iijiot- 
HHKa. M. PeHH3Aar, 1951 r. 199 ex,p., u. llp yß . 
(b  nepenw i.).

KHHra yTBep*AeHa U,eHxpa;ibHbiM y îeÔ H O - 
MeTOAHHecKW.î coBCTOM u p a  raaBHO'M yn pa B - 
A6HHIH «aApOB MHHHCTepOTBa pCHHOrO (jwiOXa B 
KanecTBe yqeÔHHKa aah n oA ro xo B K H  cyA O B H x 
naoTHHKOB. Abtop ,KpaTKo oniicMBaeT Maxe- 
pHaAbl, « o x o p b ie  rapHMeHHIOXCH B AGpG'BAHHOM 
cyAocxpoeH.HH, a xaïuKe hx CBoñcxBa h  xe ag- 
pCBOO'ÔA'GAOHHble CXaHKH H H'HCXpyMÊHXbl, KO- 
xopue HaiHAH HiHpoKoe npHMeHCHHe. Aßxop, 
Kpoue^ xoro, npHBOAHx ocHOBHbie AaHHue 06 
ycxpofl'CxBe AcpeBHHHux cyAOB. Ochobhos bhh- 
Ma.HHe b KHHre yAeaeHo npHeMaM BbinojiHeHHB 
nAOXH:HlIlHO-3arOXO,BHXeAbHbIX h c y A o c ß o p o q - 
Hbrx paôox npn cxpoHxeAbcxBe AepeiBHHHbix 
6ap*.

M3 JJATEJIhCTBO «MOPCKOM TPAHCMOPT»

H M E I 0 T C 5Ï B il P O U A )K E

PHB» ™ u L 7 l K p ? 6 Â50CKonXa" OBCK" a * " m  3K" " aiKa TeM0X0« a

SeHEaP3Mp y 6 C TEP B ' ^  nepefl0Bwe «PaHOBimiKH moPckhx noproB .

7^ o n .  CopeBH—  -  o ™ Hy,o cTaxaHOBCKyio

S e í? * i0py6 B60 koił CTaXaH0BCKaa pa0OTa na^yÔHOH KOMaHflw. 

2 p y ß ^ ^ K o n ^ '  ^K0P°CTHajI paôoTa Ha TonapHOM CTaHKe, Llena

Saxasb, HanpaBAHfixe no aApecy: MocKBa, XpycxaAbHufl nep. a. 1/3, now. 84, HaAaxeAb.
C TBy « M o p C K O H  T p a H C IIO p T » .

p E ü K O J ln E rH 5 T : Baea C. M. (peAaKTop), B oPo3akmh T. Texxßapr E. A., E4,mmoB A P 
K h p h a j io b  H . H ,  K o c T e n K o  P. A., M e A B e A e B B. <t>. O c h h o b h « n n  
(3aM. peAaKTopa), neipoB n 4»., nerpytiHK B A 'n n I ! ,  ?

- _______________PaayMOB H. n.. T y MM H. fl. Py ’ A '’ noj"ouiKHH B, A.,

Aapcc pe;(aKmiH: neipoBCKHe jihhhh , n . j .  n o flie s «  4
H3AaTej]bCTB0 gjVtopcKOH rpaucnopi».

T¿504qeCKHii paflaKTop MaMOHTOBa E. A.
OS-beM- 3 n „ CAaHO s npoH3B3ACTBO 24/V 1951 r  n „ „
— —  ' '2 ^  3h- ■ '  ■ * .  *  « «»■ O0PMBX 7 0 X , 0 8 Í } r K V K

TanorpatpHa «ry^OK». MocKBa, ya. CTaHKeBHqa 7. 3aK. J\fo 1420.




