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BAXXHEHINHE 3AJAYH HAYYHO-TEXHHYECKOH OBUIECTBEHHOCTH

(K IX c%e30y HTO um. akademurxa A. H. Kpoinosa)

B HoaAOpe 1977 r. cocroutca ouepenaHon IX cwesy HTO
uM. akaaemMuka A. H. KpsigoBa. Ha HeM OyayT mnoaBeaeHbI
HTOrM OOJBLIIOM pPaboThl MHOrOYMCJIEHHBIX OpPraHM3alMit 00-
HIeCcTBa, YY€HbBIX, WHKEHEPHO-TEXHUYECKMX pPAaOOTHHUKOB,
NEPEOBLIX PabOYMX, HOBATOPOB IPOU3BOACTBA M CIEIMa-
JIMCTOB-CYJAOCTPOUTEJIEM II0 OCYINECTBJIEHMI0O KOHKPETHBIX
3a/la4d OCBOCHMS M BHEJAPEHHUS HOBOM TEXHMKM M TEXHOJIO-
rmM, NoBBIIEHUA 3 (PEeKTUBHOCTH IIPOM3BOACTBA M KAYECTBA
NPOAYKI[MM.

B cooTBeteTBMHM ¢ pelmieHMaMM XXV cebe3ga napTuu
BCa aeareanHocTh HTO HampaBasalach Ha YCKOPEHMe HAYY-
HO-TEXHMYECKOro Iporpecca oTpacjiyu M BBIHIOJHEHHMe 3aJa-
Huil jgecaToi natuiaerku. CoBmectHo ¢ MuHMcTepecTBOoM M
K npodcoro3a orpacau IleHTpanbHoe mpaBlieHMe OOINECTBA
npuHAXo B 1976 r. mocraHoOBJIeHMEe O pa3BepPTLIBAHMH CO-
PeBHOBAHMA 3a 3I(PPeKTUBHOE M BHICOKOKAYECTBEHHOE BbI-
NOoJIHEHME IPOrpaMMbl IO PEIUEHMI0 BasKHEHIIMX HAYYHO-
TEXHUYECKMX Ipobiaem. Ocoboe BHMmManue HTO yaexser
Pa3BUTHI0O MOPCKOro NnpuOOpOCTPOEHMsI M CYAOBOr0 MAULIMHO-
CTPOEHMS, B 3HAYMTEJILHOM CTENEHHM ONpPEeAeAIIUX TeXHM-
YEeCKMiI YPOBE€HBb CO3JaBa€MBbIX CYJAOB M ILIABYYMX COOpY-
HEHHMMH.

Bee 3THM npoGaemMbl OyayT oOCyAaTbCA Ha CHE3JE.
A B npeaasepmu ero Bo Beex opraHM3anmax HTO cocros-
JHuCh OTYETHO-BLIOOpHBIE COOpaHuMA M KOH(EepeHIMH, Ha KO-
TOPLIX IUMPOKO OOCY:KAAJIACEHL JAeATEJLHOCTH COBETOB M Me-
CTHBIX IPABJIEHMII 10 BBINOJIHEHMIO penuenmiti XXV cbnesja
maptuu. IIpuM 3T0M OBLJIO BBICKA3aHO HEMAaJI0 KPUTHMYECKHX
3aMeYaHMi M MPEAJIOKEHMN, HANPABJEHHBLIX HAa YCTpPpaHEeHHe
MMEIIKUXCca HexocTaTKos. Ilepen3GpaHBl COCTABBI COBETOB,
MECTHLIX IIPABJEHMM M pPEBU3MOHHBIX KOMMCCHII, Ha DPYKO-
BOXAINYI0 pPaboTy BBIIBMHYTO MHOI0 HOBBIX aKTHUBHBIX 4Jjle-
oo HTO.

3a npomeguumne mnociae VIII cbe3na narh Jer 4YUCIEH-
HOCTH 00Lu€ecTBa BO3pocia OoJsiee dyem Ha 40%, co3jaH BHOBD
pAx IEPBUYHBIX opranmM3anmin. Bmecre ¢ Ttem cieayer nmpu-
3HaTh, YTO 3aja4dM, cGOPMYJMPOBAHHBLIE B DPeE30JIOIMH
XVI cwesna npodcorw3os o pacuumpenuun pagos HTO, o Go-
Jee AKTMBHOM DOJIM HOBATOPOB M IIEPEJOBHMKOB NPOM3BOJ-
CTBA, HAYYHOM M TEXHMYECKOM MHTEJLIMIEeHIIMH, BHINOJIHATCA
emle HegocraTouyHo. Ha nporsakeHuMu pAma Jer B cOcTaBe
o01IecTBa OCTAaE€TCA HM3KMM IIPOIEHT pPabOYMX-HOBATOPOB M
NePeIOBMKOB INpou3BoAcTBa (MeHee 7% ). MHorme yueHbie,
CIIEIMAJUCTBI MODPCKOr0 NPUOOPOCTPOEHMS M CYHAOBOrO Ma-
LIMHOCTPOEHMUA He NPUHMMAIOT YYaACTHA B AEATEJIHLHOCTM Ha-
uwiero HTO. HegocTaTo4yno NPUBJIEKAIOTCA K YYaCTHIO B Me-
PONPUMATHAX, NPOBOAMMBIX opraumdauuamu HTO, moaoabie
cHeqMaJUuCThl, CTYAEHTHl CTAPUIMX KYDPCOB MHCTMTYTOB WM
TeXHUKYMOoB. Ilo3TOMy BONIpPOCHI AAJBLHEWMIIIErQ pacIIMPEeHMSA
PANOB 0O0LUECTBA U BOBJICYEHMA B TBOPYECKYIO NEATEJILHOCTDb
HOBBIX OTPAJOB HAYYHOM M MHIKEHEDHO-TEXHHYECKON OO0Lie-
CTBEHHOCTH, a TaK:Ke IIEPEIOBBIX pPabOUYMX-HOBATOPOB, BHM-
MaTeJbHO PAacCMATPMBAJIMCh Ha IIPOIUSALIMX cOOpaHMAX M
KOH(epeHIMAX U OYAYT OOCYHJAThLCA Ha CHhe3fde.

Ocoboe 3HaYE€HHMe B paboTe obHiecTBA NPHUAAETCH MpPOBE-
JEeHMI0 HAYYHO-TE€XHMYECKMX COBEIAHMII M KoHdbepeHIui,
KOTOpBIE CIIOCOOCTBYIOT OOMEHY ONBITOM B XOJ€ TBOPYECKMX
IMCKYCCUIT M OOCY:KOE€HMIM, TO3BOJAIOT BbIPAboTaTh KOJJIEK-
THBHBIE PEKOMEHAAIMM II0 MHOIMM IpoGJeMaM TexXHUYe-
CKOI0 Imporpecca B oTpaciM. 3a NOCJEeIHMe [eThIpe TrojAa
TOJBKO CHeNMAJIM3MPOBAHHBIE CEKIMM M KoMurernl IleH-

1*

TPAJHHOro IPAaBJEHMHA IPOBEJIM 0KO0JI0 20 BCECOIO3HBIX KOH-
depeHU Mt M CoBEeHIaHMI, 4 TAKKE€ 3HAYUTEJbHOE YHCJIO CHM-
NO3UYMOB M ceMMHAPOB., MHOrMe M3 HMX MPOBOJAMINUCHL € Y4a-
cTHMeM NpencTaBuTeJell MuHMcTepeTB, I'ocniaana CCCP wm paa-
JIMYHBIX BEIOMCTB, 3HAYMTEJIbHAA YACTL — MECTHBIMM IIDaB-
JIEHUAMM M coBeTaMy OOIeCTBA € YYacTHEM CeKHMi u
xoMurTeroB IlenrpannHoro mnpasienus. MHorume kxouHdepen-
IIMM M COBELIAHMA CTAJM TPAJAMIL{MOHHBIMM M IPOBOAATCHA Ye-
pe3 Kamable asa-TpM roga. K mx umciay orHocATcs, Halpu-
Mep, KoH(epeHIMH II0 Teopuyu Kopadasa— «KpbLioBCKue
yTeHuA» (PYKOBOAMTEJb CceKiMu I.T.H., npod. A. M. Boiur-
KYHCKMI), X0 3KCIEPMMEHTAJHbHOM TIHIPOMEeXaHMKe CYaHa
(pykroBoauTeNL KomurTera K.T.H. 0. H. IIpunmemMuxuH), o
BOIIPpOCaM IIPOYHOCTM M KOHCTPYKIIMM KODPIyCOB cynoB (Dy-
KOBOJMTEJL CEKUMM [I.T.H., npod. B. A. IlocTHOB) 1 Jpyrue.

BoJb1I0Oi MHTEpEeC IpeacTraBligeT paccCMOTpeHMe BOIIpoO-
COB YJIYYUIEHMS MOpPeXOAHbIX Ka4YyeCTB KDPYNHOTOHHAKHBIX
TAHKEPOB, IIPEeNJIOKEHMM II0 COBEPIIEHCTBOBAHIIO METO0/0B
pacyeTa NPOYHOCTH CYJAOBBIX KOPIYCHBIX KOHCTPYKIMIK JIA
NePCIEKTUBHEIX CYAOB, a TaK:;Ke IIpoldJeM COBepilieHCTBOBa-
HHUS J3KCHEPMMEHTAJNBHBIX MCCJIETOBAHMM TMJIPOMEXAHHMKHN HO-
BbIX THMIIOB CYJA0B. SHAYMTEILHBII MHTEpPeC Y KOHCTPYKTO-
POB BLI3BAJIAa NpOBeJEHHAA B HOAOpe 1976 r. BCEcOIO3HAIM
KOH(epeHIMsA 10 NMPMMEHEeHNI0 DKOHOMMKO-MAaTEeMaTHYECKUX
METOJOB IIPM NPOEKTHMPOBAHMM CcyHoB. B TeKymieMm roay cek-
IMA TPOEKTUPOBAHUA CYNOB (DYKoBOauTENbL K. T.H. C. K. Jlo-
radeB) OpraHM30BaJla HAYYHO-TEXHMYECKMII CEMMHAD II0 BO-
nIpocaM IPOEKTHPOBAHMA M TEXHHMKO-3KCILIYATAIMOHHBLIM
Ka4YecTBAM MHOIOKOPNYCHBIX CcYAoB. PekoMeHaaumm Bee-
COI03HOI HAYYHO-TEeXHMYECKOM KOH(hepeHIMM 0 BOINPOCAM
PA3BMTUA CYAOBBIX TYPOMHHBIX YCTAHOBOK, IIPOBEIEHHONH B
OoKTAOpe 1975 r. ceKiuMein CcYZOBbIXx TYPOMHHBLIX YCTAaHOBOK
(pyYkoBOoAMTENL A.T.H., npod. A. I Kyp3oH), 6b11 Hanpas-
JeHbl MHMHHCTEPCTBY CYHAOCTDOMTEJIBHON NPOMbBbILLIEHBOCTH!,
Musucrepersy mopckoro ¢aora, 'ocrmany CCCP, I'ocypap-
crBeHHOMy kKomutery CoBera mMuHMcTpo CCCP mno Hayke
M TEeXHMKe AJs MX ydera IPM pazpadoTKe IJIaHA AeCATOM
narwiaeTku. Xlo TeM ke aapecam ObLJIM pa3ocjJaHbl M pPeKO-
MeHJAal[MM 0 CO3[AHMI0 M OCBOCHHMIQ OTEeYeCTBCHHOI1 IIpo-
MBIILJIEHHOCTHI0O HOBBIX 3((EKTHMBHBIX ANIEJBHBIX CYAOBBIX
YCTAaHOBOK, pa3patooTaHHbIE YYEHbIMM M CIEIMAJIMCTAaMH CeK-

MM JBUraTeJieif BHYTPEHHEro CropaHuMs (PYKOBOJHUTEJDb
a.T. H., npocg. B. A. BaHuenar).
B pabotre Bcecorws3noii KoHdepeHUMH «ABTOMATH3ALMSA

M IYTH DA3BUTHUA CYNOBBIX 3JEKTPOIHEPreTHYECKMX CHCTEM»,
IPOBEAEHHOM B MMHYBIIEM TroJy CEKIM€il 3JIeKTPoo0opyHo-
BaHMUA M IJIEKTPOABM:KEHUHA cYAOB (DYKOBOAMUTENL [O.T.H.,
npodg. I'. 1. KuTaeHKO0) COBMECTHO € CEKI[Meli CyA0BOii aBTO-
MAaTMKM M OpuoopocTpoeHMa (DYKoBoaAuTEJNbL MA.T.H. HOpPOg.
P. A. Heaxenun) npu ydactuu KpbiMcKoro ofjactHoro npas-
aeaua HTO, npuasaam yyacrme nupexacrasuresan HHUM, KD,
UpPEeaupPUATHUIA, BY30B M DPAa3JMYHBIX OPraHmM3anmii MMUHMU-
CTEPCTB CYJIOCTPOMTEJILHOM  IPOMBIILJIEHHOCTH, MOPCKOIO
¢dioTa, pHIGHOr0 X03AMHCTBa, pedHoro ¢uioTa, IJEKTPOTEXHU-
YeCKO) NPOMBIIIJEHHOCTH M [APYIMX BeJAOMCTB. YYaCTHMKHM
KOH(EepEHIIMM BHIPAOOTAJIM DPEKOMEHJAUMM B 00JacTH pas-
BUTHA M COBEPIHICHCTBOBAHMA 3JJIEKTPOIHEPreéTHYECKNX CH-
CTEM M CYIO0BOr0 3JIEKTPOOOODPYAOBAHMS, CPEACTE HMX aBTO-
MATH3AIMHU, TEXHOJIOTHM IJIEKTPOMOHTAKHBIX pPa0oT. CeKumsi
PAAMO3NEKTPOHUEN (DYKOBOAMTENSL JI.T. H.,, npod. C. P, Pap-
MAKOBCKMI) HAMeTHJ1a MNPOBEJeHHMe HaYYHO-TeXHIMCCKOI



KOH({epeHI NI, NMOCBALLEHHOH COBEPUIEHCTBOBAHMIO KadYE€CTBA
3JIEMEHTHOI 0a3bl, NMOBBLILIEHHI0O HAAE:KHOCTH U 3IPdexTHB-
HOCTHM CHCTEM CYJA0BOH PAJTUOIJNEKTPOHMKEM M BBIYUCIHUTENDL-
HoM TexuHuku, B uuciae ApyrMx 3jechL OyAyT PacCMOTpeHbI
BONIPOCHI TEXHUYECKON AMAardocTMKM CYJAOBELIX CHMCTEM M YCT-
POMCTB, a TaKske HaAe:KHOCTU H 3IPPeKTHBHOCTH CYAO0BOA
PagMO3JIEKTDOHUKMN.

Ba:xkHoe npakTHyecKoe 3HadeHme OyJaeT MMeTh 3aIrjIaHMU-
POBAHHOE B TEKYIUEM roJly HAYYHO-TEXHMYECKOE COBELIaHMEe
0 NYTAX NOBLILIEHMS KAYEeCTBA M HAJEKHOCTH CYNOBBIX TPY-
oonporooB. Cexkuusa cyaoBbix cucrem lleHTpasnHOro npas-
Jdenusa (pPyroBoauresdo K.T.H. B. M. OOpa3ios) opraHusyer
padoTy 3TOro coBeniaHMs coBMecTHO ¢ KaJumHMHrpagcKmm
objacTubiM npasigeauem HTO. Ceriji TexXHOJIOTMM CYRO-
cTpoenus (PyKosoauTens K.T.H. B. ®. COKOJOB) M CBapKH
(pyrosoaurens a.7.1H. B. JI. Pycco) B pazeuTue paHee npo-
BEJEHHOr0 COBeIHaHMSA 110 BONIPOCAM COBEpPUICeHCTBOBAHMA M
MeXaHM3allMM NPOM3BOJACTBEHHBIX IIPOIIECCOB B CYAOCTpOE-
HUM TOTOBATCA coBMecTHO ¢ I'JIaBHBIM TexHMYeCKHM YUpasB-
JIeHHeM MMHMCTEePCTBA K NPOBENEeHMI0 BCECOI3HOr0 HAYYHO-
TeXHUYECKOro COBEIaHMs 0 NpoGieMaM noBbllleHus 3¢h-
(eKTUBHOCTH M KAYECTBA TEXHOJOrMM IOCTPOMNKM KOPIYCOB
cynoB. DGoJblloil uHHTEpEeC y HAYYHO-TEXHMUYECKOH ob0uje-
CTBEHHOCTH 0TPACJIM BbLI3BAJIM JAOKJIANLI M COOOLUEHMHA, c/ie-
JaHHble Y4YEHLIMM M CHeLMaJUCTAMM Ha KOoH(epeHIiuM, Io-
CBSAIL€HHOM ONLITY M3rOTOBJEHMA M MOHTAXAa MEXAHMYECKOro
000PYJOBAHMA TPAHCHOPTHLIX M J00LIBALIMX CPEACTB
ocsoeunsi Mwupororo okxeana. KoHdepeHima nposoamace
CeKIIMeli TeXHOJOrMM CYJAOBOro MAUIMHOCTPOCHUA (DYKOBO-
auTedb A.T.H., npod. II. A. HopouleHko) coemectHo ¢ Jle-
HHHIDAACKMM KOPalJecTpOMTEJbHBIM MHCTHTYTOM. PeKOMeH-
JaIMu MesKOTPAcJeBoil HAYYHO-TEXHMYECKO KoH(lepeHmuu
II0 TEePCHEeKTHBAM pPA3IBUMTHA CYAONOABEMHBIX CpPEACTB, IIPO-
BeageHHolt B 1976 1. cekumeit cyaopeMoHra (DYKOBOOMTENbL
non. O. A. GopyeBCcKHil ) npU Y4aCTHH MpecTaBUTeNei Cyno-
PEMOHTHBIX IIPEeNIPUMATHI, HAYYHO-MCCIEJOBATEIbCKUX ¢
MPOE€KTHO-KOHCTPYKTODPCKMX ODPraHM3aIMii pas3JIMYHbBIX MM-
HUCTEPCTB M CIHEI[MAJIMCTOB BY30B, pa3ocjlaHbI BCeM OPraHM-
3aMAM-Y4YaCTHMKAM KOH(EDEHI[MHM, a TaKKE€ COOTBETCTBYIO-
muMm Munmcrepcrsam u Iocnimany CCCP. Boinoansasa pelle-
HHe 3Toi KoH(epeHI MM, CeKIMsa CYJAOPEMOHTA OPraHMU3YyerT
B TEKYIUeM Troiy HayyHo-TexHHYeckKuit ceMuHap «Ilepenek-
THUBBI PA3BUTUA M MCIOJb3OBAHMA CYINONOAHEMHBIX CPENCTB».

IHocae VIII cpe3ga HTO pag cosenjanmis M KOH-
cdepeHIMiT COIO3HOIrO0 3IHAYEHHA NIpPoOBEIM KOMHUTerbl lleH-
TPAJLHOr0 MNPABJEHHMA II0 CTAHAAPTHIAIMHM (PYKOBOOMTEJH
k.T.H. . B. Illoacesanos), nmo KoopguHanuu pabor B obGja-
CTM KOHCTDYMPOBAHMA CYJAOB € HOBBIMM NPMHIIMIIAMM [BM-
deuua (PyrKoBoautTedn K.T.H. IE II. 3uraHdeHKo), o MaJio-
TOHHAKHOMY cyAocTpoeHnio (pyxosoaurens k. T. H. A, WU. Ilas-
JioB). KomuteT mo aBTOMAaTHM3IMpPOBAHHBIM CHCTEMaM YUPaB-
Jeausa (pyxopoauTenp K.T.H. B. M. BykaJioB) npoBOaUT
OOIIECTBEHHbIN CMOTP KauyeCTBa BbINOJHEHMs1 Pa3paboToK M
BHEPEHHsI aBTOMATH3IUPOBAHHBIX cucTeM ynpasiaenua (ACY)
HY OpeanpuATHIX orpacau. B 1977 r. no maany HTO upo-
BOAATCA pa3indHble KOoH(pepeHUM M coBellaHusa B JleHMH-
rpajne, I'opsxom, IInxoaaeBe, Cepacronoje, BJaguBOCTOKe M
APYruX ropojax.

OrMeyas BAKHOCTL TNPOBOJIMBIX COBEUIaHMII M KOHQe-
PEeHIMI, HEOOXO0AMMO BMECTE ¢ TeM HOAYEPKHYTH, UTO He BCe
PEKOMEHJAIMM M NpPeNJIo}KEeHNsI, BHIpAOOTAHHBIEe Ha 3THUX
¢dopyMax, gocrarodHo OBICTPO paCCMATPMBAIOTCA M peajiM-
3YHTCHA COOTBETCTBYIOLHMM KHCTAHIMAMI, B 3HaYMTEIbHOMH
cTenery 5TO0 3ABMCHMT OT DPYKOBOAMTEJI€li CeKHMii, KOMHUTEe-
ToB M npaepieuuin ITO, He Bcerja obecnedyuBarOUINX KOH-
TPOJIb MCIIOJIHEHMS, He MMPOSIBAAIOHIMX Heo0X0AMMOi1 Tpedo-
BATENHLHOCTH M HACTOMYUBOCTHM. B psjge ciydaee IpHu pelie-
HHU BOIIPOCOB TPEOYETCs MOMOIb PYKOBOJMTEJeH Npeanpusi-
THIT M OPranMzalnMil pPas3’JaMYHBIX MMHMCTEPCTB U Be€JOMCTE.
006 3TOM roBopuJioCh M HA NOPOLIEMIIMX OTYETHO-BBIOOPHBIX
coGpaHiax M kKoH¢epeHnax. OTMeuyanacr HeOOXOAMMOCTD
NOBBIIENS] OTBETCTBEHHOCTH KDt BbIipaboTKe Npeaioskenmin
M peKoMeHJAIMi KoH(epeHIMii.

JdeaTensHocTs 00HIECTBA Oasupyercsa Ha padore ero nep-
BHYHDIX OpPraHHM3aIIi, TBOpYECKAs AKTUBHOCTL KOTODBIX 3a
mociaexuMe rojabLl 3aMeTHO Bo3pocia. B HacTOoflLee BpeMsA
muorue coserb! HTO 1noa PYKOBOACTBOM COOTBETCTBYIOHIMX
npo(CoXO3HBIX OPraHnU3aIlMi BBHINOJHAIOT (DYHKIMHM IPOM3-
BOJACTBEHHO-TEXHMYECKUX MIM TEeXHUKO-3KOHOMHUYECKUX CO-
BETOB NpeanpuATHiI M o0beaunenmii. OHM paccMaTpPUBAXOT
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npodJieMbl NMOBBINICEHUA TEXHMYECKOro YPOBHA NPOU3BOACTBA
M Da3BUTHMA TEXHMYECKOIr0 IpPOrpecca, KOHKpeTHble BOINPOCHI
BHEAPEHMUsA HOBOM TEXHMKM M COBDPEMEHHBIX TEXHOJIOTHYe-
ckux upoijeccos. Tak, cosersl HTO Jleamurpaackoro AaMu-
paJTeiickoro odonenMHeHMs u bBaJdrmiickoro 3aBoja 00JbllIOE
BHMMaHHE YJEJIAT NePCHneKTMBAM Pa3BUTHUS IPOM3BOACTBA.
CoBersl HTO pana IIKB nepuMoaMyecKu pPaccMATPHUBAIOT
BasKHBIE IIPOM3BOJACTBEHHO-TEXHHMYECKME BONPOCHL AEATEJb-
HocTH OlOpo. Bo MHOIMX mnepBMYHBIX opranmsaimax HTO
AKTMBHO JAE€HCTBYIT CHEMAJIM3UPOBAHHLIE CEKUMM, pa3jaud-
HbIe TBOPYECKHE O0beaMHeHuss u Opurajbl.

3a nociegHMe oAbl NEePBMYHBIE OPraHM3ALMKM IIPOBEJIU
00JB1IYI0 PAa0OTY IO PAa3BEPTHIBAHMIO COIMAJIUCTHMIECKOro CO-
PEBHOBAHMA HAa OCHOBE JMYHDBIX TBOPYECKMX IIJIAHOB, KOTO-
ppie B MMHYBIIEM TroAy HMeJM OKoJi0 66Y Becex dHieHos
HTO. YcaoBHBIN rog0BOM 3KOHOMMHUYECKMIT 3¢h¢deKT oT BHe-
APEHUA MEPONDPMATHIA IO JHUYHBIM TBOPYECKMM IIJIAaHAM CO-
CTaBMJI MHOTMe JECATKM MMJJIMOHOB pyoOJeir. B 1917 r. Bce
OpraHu3aIMM OOHiecTBA BEKJIOYMJIIMCh BO BCEHAapOJAHOE CO-
IIMAJMCTHYECKOe COPEBHOBAHHMe B dHecTr 60-Jerun Beauxoin
OKTAOGPHCKOM COIMAJIMCTHYECKON peBosonyu. Pa3BuTHe co-
PEeBHOBAHMA 10 JMYHBIM TBOPYECKMM IMJaHaM, COBMECTHOE
yyacTHe HaYYHBLIX M MHX>KEHEPHO-TEXHHMYECKMX paOOTHHKOB
BMecCcTe ¢ DpPabouMMu-HOBATOPAMM M TEpPEJOBMKAMM NIPOMU3-
BOJICTBA B JI€ATEJILHOCTH OOLIECTBEHHLIX OOBEAMHEHU U
OpuraJy Nmo3BOJMJIO HANTH HOBbie (OPMBI TBOPYECKOro Co-
ApyxecTBa UHKEHepHBIX cay:x0 npeapnpuaruii, HUM n KB
€ I(eXOBBLIMHM KOJIJIEKTMBAMM M patdounmmMn Opuragamu. Ilep-
BHUYHBIE OPraHM3AIMM AKTHBHO CIIOCOOCTBOBAJIM 3AKJIOYEHMIO
JIOTOBOPOB O TBOPYECKOM COJADYJKECTBE TEPEAOBLIX OpPraHM-
saiqmin  (UHMM um. akagemmra A. H. EKpwuosa; HIIO
«Putm», pag IIKDB) ¢ KoJJleKTMBAMU NPERNPUATHIA.

Onuoil u3 BaxKHBIX $ODPM JeATEALHOCTH OPTraHM3AIHI
HTO saBasioTcsa eskerofHble 0o0OLeCTBEHHBIe cMOTPLL. B Te-
Kymiem roay lleHTpaJbHoe mnpaBJjieHMe COBMECTHO ¢ MMHM-
crepcteom M 1K mpodicoroza mpoBOAMT BCECOIO3HBIN 00HIe-
CTBEHHBIII CMOTP BBINOJHEHMs IIJIAHOB HAYYHO-MCCJIE0Ba-
TeJLCKUX paboT, BHEIPEHMS B IPOM3BOJCTBO HOBOM TEXHMKM
M HAYYHBIX JOCTHMKE€HHMM, IOBBILIEHMs KadyecTBa CYAOB, 3(-
¢deKTHBHOCTH pPadoThl HAa NPEANDMATHAX M B OPraHM3anMax
orpacii. Mpaer orTpaciaeBoit cMoTp Oo0OBEeOMHEHMII M IIpen-
OPUMATHI Ha JYYUIYI0 OpraHM3anMio Tpyaa B uexe (Ha yda-
CTKe) B COOTBETCTBHUM ¢ OCHOBHbIMM TpeGoBanuammu HOT.
Kpome Toro, cekumamu u Komureramu llenTpaasHoro m me-
CTHBIX IIpaBJeHui1, a TaKke coBeramu HTO e:xeroguo o0n-
ABJAKOTCHA OTpacJjieBble MM Y3KOocnenMaJbHiie KOHKYPCHI Ha
Jydiiue padoTsl B TOM MJIM MHOM o0JlacTM (HAnmpuMep, KOH-
Kypc 1977 r. Ha Jy4YimMe patoThl IO MeXaHM3alMM M aBTO-
MaTH3alMM CBAPOYHOr0 IIPOM3BOJACTBA M KOHKYDPC MM. aKa-
nemuka A. H. KpbuioBa Ha JiydiiMe paooThl II0 IMJApoOMeXxa-
HHUKe KopabJa)., OObIyHO B OOLIECTBEHHBIX CMOTPAaX M KOH-
KypcaxX IPMHMMAIOT YYACTHE MHOIME THICAYM CHOEIMAJIMCTOR,
PALMOHAJH3ATOPOB M M3o0peTraTelie, YTO NOJIOKHUTEIbHO
CKa3nIBaeTcs Ha paboTe NPEANPHUATHA MIM OPraHM3AIMMH,

Pa3BuTHe HAYYHO-TEXHMYECKOIro Mporpecca Tpedyer mo-
CTOSIHHOIO OOHOBJIEHMA TEXHUWYECKMX 3HAHMIT, IOBBIIIEHMA
TeXHHUYECKOro YPOBHA CHEIMAJMCTOB M NEJIOBOM KRAJMPHUKA-
u pabounx. IlosTomy Bee opranm3aimu HTO ocodoe pHI-
MaHMEe YJeJIAKOT BONpoOCaM o0MeHa @IepefoBbIM ONBITOM,
YIAYYUIEeHMI0 TeXHMKO-MH(POPMAIMOHHOM M JIeKIMOHHONI Nes-
TeJXbHOCTH, YYACTHIO B M3JaHMM HAYYHO-TEXHMYECKOH JuTe-
patypel. Toapko 3a HocjlegHMEe TPMU Troga CHMJIAMM OPraHu-
3amquit HTO uam upM akKTMBHOM YYacTHMM HAyY4YHO-TeXHu4Ue-
CKOM O0HIiecTBEHHOCTM OBLLJIO OpraHM3oBaHo oxoJso 4000 pas-
JUYHBIX KYPCOB, CEMMHAPOB M IIKOJ NIEPEIOBOr0 OIBLITA.
KoaudecTBo JEeRIMiA M JOKJAN0B gocTuraer Oojee 14 Toic.
B rof. Ha npeaupMaATHAX OTPACIM co3JaHo 40 HAPONHLIX
YHMBEDPCHTETOE TEXHHMYECKOr0 IIPpOrpecca M 3KOHOMMYECKUX
3HAHUM, B AeATEJHLHOCTH KOTOPBIX aKTHMBHOE yY4acTue npu-
HumarwT opraamsanmu HTO. 3a cuyer cpeacrs o01ecTsa
exkeroguo o 3000 ero 4JeHOoB COBepUIAXOT HAYYHbIe KOMAaH-
AHMPOBKM M OoJee 30 ThIC. YeJIOBEK NOPHMHMMAIT YdYacTHe B
IPOU3BOICTBEHHBIX 3KCKYDCHAX.

Muorue cexkuum IleHTPAJILHOTO M MECTHBHIX IIPaBJIEHMII
B TedeHMe DAA JIeT NPOBORAT IIOCTOSTHHO AEeHMCTBYIOHIME HA-
YUYHO-TeXHHMYECKHE CeMHMHAPEHI ¢ yYacTHeM BMIHLIX YYeHBIX
M BBICOKOKBAJM(PHIIMPOBAHHBIX chnenmaaucros. Tak, B sTOM
roly CeKIMM CYJAOPEMOHTA, MODEXOJAHBIX KadecTB, DPajJaMo-
3JIEKTPOHMKM M HEKOTOpble JIPYIrMe IpoRoJI:Kal0T CeMMHAphI,
y:Ke NoJyuMBUIMe NPM3HAHMEe IIMPOKOTr0 Kpyra crnemuaJim-



CcTOB: «PeMOHTONPUrOAHOCTL CYXOB M MHAYCTPDMAJBLHLIE Me-
TOOLI cyAopeMoHTa»; «ComepuieHCTBOBaHMe METONOB OTpPac-
JIEBOr0 IMNJAHMPOBAHMA»; «OnblT pa3paloTKM M BHeADEHMUA
ACY BHa npennpMATHAX OTPACAM»; «CyAOBBle DPaTHOIIEK-
TPOHHBIE CHMCTEMBI»; «OpPraHU3aIMOHHLIE BONPOCHI IIOBBIIIE-
HMA 3¢dheKTMBHOCTH M KadecTBa PaboThl»; «HaJAesKHOCTD Cy-
OB M OXDaHA OKPYIKAIOIEH Cpeabl»; «IKOHOMMUecKadn 3d-
¢heKTMBHOCTD, CE0ECTOMMOCTL M II€EHOOODA30BaHME B OTpa-
cam» u apyrue. Panx HOBBIX ceMuHapoB B 1977 r. opranm-
30BaJIM CEKIMM 3KOHOMMKM (DYKOBOAMTENHL X.3.H. npod.
C. II. JioruHoB), HaaesxkHOCTH (DyKoBOOMTEdHL K.T.H. C. B.
KopKoll), Hay4YHOM# OPraHM3amMM TPYAa, NPOU3BOJACTBA M YII-
paBjdeHus (DYKOBOIHMTEJL K.53.H. B. B, BoJIOCTHLIX).

IlenTpanrHoe npasixeane HTO cucreMarudecKu u3naeT
COOPHMKM II0 OOMeHY NepexoBbIM HAYIHO-IIPOM3BOACTBEHHBIM
ONBITOM, a TaKKe Da3JM4YHBIe MaTrepMajgbl (B 9aCTHOCTH —
Te3uChl HOKJAN0OB M COOOLUEHMM) K HAYYHO-TEXHUYECKMM
KoH(bepPEHIMAM, COBELaHMAM M CHMMIO3MYMaM. 3a IocJieq-
HMEe IATHh JeT u3xaHo 85 pasauyHbpIx CcOOPHMKOB OOHIMM
o00beMoM cBBIIE 670 ABTOPCKMX JMUCTOB. AKTHBHOE Y4dacTHe
ooniecTBO NPUMHMMAET M B M3NMAHUM COBMeCTHO ¢ MuHMCTED-
CTBOM CYJAOCTPOMTEJIbHOII IDPOMBIILIEHHOCTH HAYIHO-TEXHU-
YeCKOTro M IIPOM3BOACTBEHHOrO KypHaJsa «Cyaocrpoenme». Ilo
MHMIMATHBE KOMMTETAa MAJIOTOHHAMKHOro cynocrpoeamus Ilen-
TPAJILHOTO NPAaBJEHMA M IIPM €ro Y4YacTuM M3TAETcA Io-
nyaapeei coopHMkE «Kartepa M axtei». Ilocae VIII cne3na
npu IHeHTpanrEoM npasaeauu HTO Obl1a co3aHA CEKIMA
MCTOPMHM CYIXOCTPOCHMs, KOTOPYIO BO3IJaBMJI BETEPaH cyjao0-
crpoeaua A. M. JIy6paBuH. Biopo 3To0l CEeKIMH, PA3BEPHYB-
i€yl AaKTMBHYIO M IIOJIE3HYI0 NEATEJIBHOCTL B Pa3JIMYHBIX
NpaBJICHUAX HA MecTaX, CONEMCTBYET pefakiMy KYypHaJa
«CynocTpoeHue» B OpPraHM3amMy MATEPHAJIOB IO MCTOPMU-
JEeCKO¥ TeMaTHKE.

HauGosee aKTyaJdbHble Bompochl jAeareasHoctu HTO
CHCTEMATHYECKM OOCYKIaIOTCA HAa nideHymax I{eHTpaJbLHOrO
M MECTHBIX IIDABJICHMI, a TaK:Ke Ha 3aCeJaHMAX MX npe3u-
IMyMoB. B uHucle ApPYrMx Ha nmiaesymax IeHTpaldbHOro
NpaBJXeHUA PACCMATDMBAJIMCE CJOeAYIOL[Ue BoIpochl: «Pa3-
BUTHE OTEYECTBEHHOT0 CYJAOCTDPoeHMA B X NATHIETKE M 3a-
paum opraEm3ammit HTO no BbINoJdHeHMI0 pemeHuit XXV
cpe3na KIICC»; «0O06 yyacTMM M 3amadax OPraHM3amui
HTO um. akaaemuxka A. H. KpblJloBa B DeI€eHMM BaKHeMN-
IIMX BONDPOCOB DPa3BUTHMS MOPCKOro IpMOODOCTPOEHMS B Je-
CATOM IATHUIIETKE B CBA3M ¢ DPELHIEHUAMM OKTAODPBCKOro
(1976 r.) Ilnemyma HK KIICC, BbHIBOmAMM M IOJOSKEHMIMM,
uanoxKeHHsIMu B peum IeHepassHoro cekperapsa IIK KIICC
Topapuiia JI. M. Bpe:xkneBa Ha Ilaemyme»; «3amaumu OpraHu-
3ammii HTO B BbinmoadHenuu peiuenuii IV Bcecoro3Horo cnesfia
HAYIHO-TeXHMYECKMX OOIIEeCTB IO PA3BUTMIO M IIOBBIILIEHMIO
3¢hheKTHBHOCTH IIPOM3BOACTBA M TEXHMYECKOI0 mnporpecca
orpacan»; «3amadu HTO no pajasHellIeMY DPa3BMTHIO TBOD-
YeCKOr0 COPEBHOBAHMSA 3a INOBBbIIeHME 3¢ eKTMBHOCTH ITIPO-
M3BOJCTBa B CBA3u ¢ pemienuamu XVI ¢besdna npodcoro3os,
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BBIBOXAMM M IOJOKEHMAMM, M3JNO:KeHHBIMM B peum IeHe-
paabHoro cexperapsa IHK KIICC rToBapuma JI. 1. Bpe:xkHeBa
Ha cpe3ger»; «00 yayuuwienum poau oprasu3anuu HTO B
YCKOPEHMM TEeXHHMYECKoro mnporpecca»; «3agauu HTO B obiaa-
CTHM CTAHAAPTM3AIMM M YHM(PHMKAIMM, KAK OCHOBHI MOBHIIE-
HUA TEXHUIECKOr0 YPOBHA M KadeCTBa NPOAYKIMM»; «Pelie-
HHME npobjeM KOMILIEKCHOH MEeXaHM3aIlMHM M aBTOMATHU3AIMU
IIPOMU3BOJCTBA, 3aMEHbI PYYHOr0o TPYJAAa MAIIMHHBLIM M 337394
OPraHu3aNMii HAYTHO-TEXHMIECKOro oO0ILIecTBa» M IOPYyrue.

IlenaTpaabHoe M MectHble mpaBideaua HTO, ux cmenua-
JM3MPOBAHHEIE CEKIMM M KOMMTETHI, COBETHl II€PBHYHEIX
OpPraHM3aIMii MMeIOT IIOCTOAHHBIE JeJOBble KOHTAaKThI C mpen-
OPUATHAMM, HAYYHO-MCCIAETOBATEIBCKMMM, IIDPOEKTHO-KOH-
CTPYKTOPCKMMHM OIOpo M JAPYIMMM OPraHM3aIMsMu pasjind-
HBIX MUHHMCTEPCTB M BEAOMCTB, MX YIPAaBJECHUAMM M OTAE-
Jamu. CoBmecrHo ¢ Mumucrepcreom um IIK mnpodcoroza or-
paciaM MNOABOAATCHA MTOTM PAIIMYHBIX  OOIIECTBEHHBIX
CMOTPOB, KOHKYDPCOB M JIDYIMX MEpoupMATHIL, 0(hopMIsaeMBbIX
COBMECTHbIMM pEeLIEeHMSIMM, M3AI0TCH OT/eIbHbIe pacropsiaKe-
HMA M IPHMKA3BI II0 PEaJIU3alMyM TEX MIM MHBIX DEKOMEeHAa-
nuit. OJHAKO TBOpPYECKAA MHUIMATHBA M BO3MOKHOCTH Ha-
YUYHO-TEXHMYECKO OOLeCTBEHHOCTM MCHOJIB3YIOTCA  elle
HeAOCTATOYHO., ITH M APYIHe HEAOCTATKHM 0TMedaJMch B Iiepe-
noBoi cTaTthe razetrsl «IIpaBma» or 11 maa 1977 r. CeoeBpe-
MeHHBIM B 3TOM CBA3M OBLLIO pellleHUe, NMPMHATOe DYKOBOJ-
CTBOM MMHMCTEDPCTBAa B MIOHe C. I'.,, 00A3aBllee DPYKOBOAUTE-
Jey YUpaBJIeHMiI, NOPEANPUATMIA M OPraHU3ANMIi OTPACIH
IMpe NPMBJIEKATHh HAYYHO-TEXHMHYECKYI0 OOIIECTBEHHOCTL K
pa3paboTKe M OCYIIECTBJIEHMIO ILJIAHOB TEXHHMYECKOro Ipo-
rpecca, OKa3bIBATh HEOOXOAMMYI0 NIOMOILUL IIPABJIEHMAM M
coperam HTO, peryiasapHO pacCMATPUBATH UX DPEKOMEHIAIMM
M npemioskeraus. TeMm ke penieHMeM yTBEp:KJIeH IIaH Mepo-
OPHUATMIET N0 RaJbHEHIeMy YCHMIEHMIO TBODYECKMX CBA3ENH
OpeanpmMATUii M oprauuszamuit mumaucrepersa ¢ HTO, paspa-
OoTtaHHbBIT coBMecTHO ¢ IJIABHBIM TEXHMYECKMM YIIpPaBJe-
HueM, IIK npodicoro3za orpacim um IeHTpanbHBIM INpPAaBJIEHM-
em HTO; peaauszanusa 3Toro miaHa, 6e3 COMHEHMsI, IIOBBICUT
3(h(eKTUBHOCTL TBODYECKOM NEATEJILHOCTH OOIIeCTBA.

BooayiieBJieHHbIe DpemieHusaMu malickoro (1977 r.) Iline-
Hyma IK RIICC unens! HTO BMecTe €O BceMM COBETCKUMM
JIOABMM AKTMBHO YYAaCTBOBaJIM BO BCEHAPOTHOM OOCYIxKIe-
HuM npoekTa HoBOI KoHcrurymmuu CCCP M ropado omoopa-
10T OCcHOBHO 3aKOH Hallel $KU3HU.

K IX cwpe3any HTO mm. axapemura A. H. KpblioBa Ha-
YVYHO-TEXHMYECKad OOIIeCTBEHHOCTL OTDPACAM NPHMINIIA € HO-
BBIMM ycnexaMy B COIIMAJUCTHMYIECKOM COPEBHOBAHMM B YecCTh
60-aetua Beavroro OxTao6psa. Ynens: HTO moasbl peninMo-
CTM OTAATH BCE CBOM CMJBLI M 3HAHMS DeaJM3aljMM IIOCTAB-
JaeHHbIXx XXV cbesgom KIICC 3a7ay mo ycKOpeHMI0 Hay4-
HO-TEXHMYECKOI'0 Imporpecca.

II. IYCTBIHIEB |
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OKEAHCKHM BYKCHP-CMACATENL ,ArYAP*

I1, C. Bo3nwili, A. I Ja02ko0, E. A. Kupunsanrog

YK 629.124.24:629.125.5

CraTHCTHYeCKHe I aHHBlE IOCJENHHX JIeT CBUIe-
TeJbCTBYIOT, YTO, HECMOTPSI Ha COBepILEHCTBOBAHHE
HABHI'allUIOHHOTO OOOPYIOBAHHS U Pa3BHUTHE MeXJyHa-
POLHLIX NMpaBuJ 0e30MaCHOCTH NJAaBaHHUS, YUCJIO aBa-
pHil CyNOB He CHHXaeTcsl. DTO MOXHO OOGBSCHHTH pO-
CTOM HHTEHCUBHOCTH [IBHXKEHMS, YBeJIMYEeHHEM pa3Me-
peHUl U CKOpPOCTH CynoB. B namefi cTpane ynensercs
6oabuioe BHHMaHHe obecrneueHui0 6e30mMacHOCTH MO-
penyiaBaHus M OKa3aHHIO INOMOIIH Tepnsuum Gen-
CTBHE CyAaM, AJs 4ero OpraHu3yercsl crnacarejbHas
cnyx06a, ocHallleHHasl crnelHajbHbBIMH cyaaMH. OJHHM
M3 NOCJEAHHX CYNOB 3TOrO THNA SIBJSETCS INOCTPOEH-
Helfi B 1976 r. okeaHcKHil GykcHp-crnacatenb «fryap»
(puc. 1).

CymHo mnoctpoeHo Ha kaacc Peructpa CCCP
KMy JI1|1]|A2 (6ykcup) u mpencraBasier coboft on-
HONaJlyOHBI# [BYXBHHTOBOf TeNJOXOA C YAJHHEHHBIM
6akoM, Oynb6000pa3HEIM HOCOM H KpeHCepCKoM Kop-
moi. Pafion nnaBaHus HeorpanmueHHbH. JlaJbHOCTB
NJaBaHHusl C NOJHOH CKOpocThio — 9000 MHJIb.
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OcToiiyuBOCTb CyAHA YIOBJEeTBOpsieT TpeGOBaHHAM
Peructpa CCCP, npenpsiBisieMbIM K CyaM HEOTpaHH-
YeHHOro paiioHa IUlaBaHMsl U K OyKcHpaM OoOJbIIOH
MolHocTH. HenoronnsieMocTs obecrnieyeHa npu 3aTor-
JIEHHH JBYX CMEXHBIX BOJOHENPOHHIAEMBIX OTCEKOB,
KpoMe paiioHa MAIIHHHO-KOTEJBLHOTO OTHEJIEHHS, rie
HENoToNnseMOCcTb obeclieyeHa NPH 3aTOINJIEHHH ORHO-
ro OTCeKa.

OCHOBHBIE 3JIEMEHTHl M XapPaKTepHUCTHKH CYAHA

Jauna, m

HauboJblas .. . 928

MexXJy NeprneHJHKyJspaMH . 80,4
IIupyna HaubGosplmias, M . . . . 154
Bricora 6opra, m . . . . . . . . 717
Ocanka, ™M S X <
Bopousmelienue npu ocagke 58 M, T . . 4050
Hensefit, T . 1040

Banosasi perucrpoBasi BMeCTHMOCTb, per. T . 278l
CkopocTb xofa npH MolllHOCTH 2X4500 . c.,

Y3 . . e e e e e .ooo 18T
Tsira pH cKopocTH GYKCUpOBKH § y3, ¢ . . 78

IlonHOCTBIO cBapHOfi KOpPNYyC CYAHA BHINIOJHEH IO
nonepeyHoi cHucreMe Habopa (wmauusa 600 mMm)
MMeeT JIeOBble yCHJeHHss Ha kaacc JI1 (O6ykcup). B
KayecTBe MaTepHaja AJNS Koprnyca K pyOOK HCIOJIb-
3yeTcsi yryiepoaucras crtaidp Mapok BCr3cn2 w
BCt3cn4, nas aeposoro mosica— ctanb 09I'2. Cynuo
pasfieleHO J[ECATbIO IONepeyHbLIMH BOJOHENPOHHIae-

Puc. 1. Bykchp-cnacatenp «flryap».



IIpoeKkTHpPOBAHHME CYIAOB

Puc. 2. KaGuner xanurtaHa.

MBIMH nepe6OpKaMH, AOXOASIIMMHM [0 BepXHeHd naJnay-
6k, HA 11 OTCEKOB.

Pasmemenue cnyxeOHBIX, KHJBIX, OOLIEeCTBEHHBIX
H XO3SIAICTBEHHO-OBLITOBBIX TNOMELIEHHH IIPHHATO H3
YCJIOBHEA PanHMOHAJILHOrO HCIOJb30BaHHSA IIOIafiel
nany6 u obecrnieueHUs] HAWUJYUIIHUX YCJOBHH IJe pa-
GOTHl H OTABIXa KOMAaHABl. DKHINaX CyQHA B KOJHYe-
ctBe 35 uesOBeK pasMelleH CJAeAYIOIHM o006pa3oM:
KoMcocTaB 12 uyenoBeK—B OJHOMECTHBIX KaloTax,
KOMaHna 23 uejloBeKa — B IBYXMECTHHIX KaloTax. ABa-
puiiHass napTuss u3 18 uenoBek 3aHMMaeT: KOMCO-
CTaB — ABYXMECTHYI0 KaliOTy, KOMAaHaa — YeThIpeXx-
MeCTHBle KawoThl. [l cnaceHHHX NpefycMOTpPEHO
46 MeCT Ha AHWBaHAaX B KalOTaXx KOMaHAHl H JBe YeTHI-
pexMecTHble KaioThl. KaioThl 060pynOBaHBI COBpPEMEH-
HO Me6esblo, KPYIVIOTOAHUYHHBIM KOHJIHIHOHHUDOBAHH-
eM, JIOMHHECUEHTHBIM OCBEILleHHEM M YMBIBAJbHHKAMH
C mojmayeli ropsiveil M XOJIOAHO!N BOAbl (pHC. 2).

Ha cynHe wuMeoTcsi THMHAacCTHYECKHH @OMOCT,
CIOPTKAaI0Ta, MENUUHMHCKHA ¥ 6GaHHO-payeyHbBll 6J0-
KH M HeoOXOonMMBle CaHHUTApHO-OHLITOBLIE TNOMelie-
HHUS.

YcTaHOBKa OCHOBHBIX MEXaHH3MOB H 000pyHOBa-
HHSI Ha aMOpTH3aTopax, a TaKXe yJajeHHe JXHJBIX
noMelleHUH# OT TIJaBHHIX HMCTOYHHKOB IyMa — JIBHTa-
TeJlel ¥ BHHTOB — INO3BOJIMJIH CYIIECTBEHHO CHH3HTb
IyM M oco0eHHO BHOpaLMI0 B JXHJBIX MNOMEIIEHHSIX
H Ha pabouyux nocTax CyaHa.

JIng oTKauku BOABI C aBapHHHHIX CYIOB Ha
6ykcHpe npefyCMOTpPeHO cJhaenylollee o6opynoBaHue:
7 KOMIJIEKTOB BOJOOTJHMBHBIX HAacOCOB OOlLlel NpOH3-
BouTenbHocThI0 940 M3/y, 15 KOMIIEKTOB mOTpYX-
HBIX 3JIEKTPOHACOCOB oOfmiefi IPOH3BOAHTENBHOCTHIO
900 ™3[4, 8 KOMNJIEKTOB BOJOOTJHUBHLIX 3XKEKTOPOB
obmiell mpou3BoAHTENBHOCTEIO 1120 M3/4.

Puc. 3. Hocosuie nadetnbie CTBOJBL.

Puc. 4. JladeTHbie cCTBOJB HA IpoT-Maure.

CrnenvaJjbHasi aBTOHOMHasi IPOTUBONOXKApHAsl BO-
IsIHasg CHCTEMa M CUCTeMa MNeHOTYUeHHs obecneyu-
BalOT TYLIEHHE II0OXApOB HAa aBapHUHBIX Cynax 3a-
OOpTHOH BOJOH W IEHOH, a TaK¥Xe Nonadyy BOAB Ha
NIEPEHOCHBIE aBapHilHEIe BOJOOTJMBHBIE 3KEKTOPH], Ha
cHCTeMy OOpTOBHIX 3aBeC CYy[Ha, JJIsl OpOIUEHHS OT-
KPBHITHIX many6 u pasMbiBa rpyHta. Cucrema o6chy-
JXUBaercsd JByMs MOXAapHBIMH  JH3eJb-HacOCaMH



AIDKH-14 npomssoautennHocthio  1000/500 wm3/y
KaxJbl# npu Hanope 100/200 M Box. cT., paGoTaroLH-
MM Ha YeThipe CTAllHOHAPHBIX JaeTHBIX CTBOJIA, pac-
NOJIOXKEHHBIX Ha HOCOBOH H KOPMOBOJ MauyTax
(puc. 3 n 4). Ilpn ucnoaL30BaHUH CHEUHANBHEX Ha-
CaloOK BO3MOXHa MOAAaua NeHBl CpelHeldl KpaTHOCTH
Ha aBa Jio0bIX JlaQeTHBIX CTBOJA.

Jdnsa BeImoJHeHHS MOABOLHEIX paboT Hacynhue 060-
PYLOBAHO ABa BOXOJIA3HBLIX MOCTA, YKOMILJIEKTOBAHHBIX

Puc. 5. Boponasupiii noct mpasoro 6opra.
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Puc. 6. Cnyck Bojoaasa.

Cynoctpoeane Ne 10, 1977 r.

BOJIOJIa3HBIM OOOpylOBaHHeM C TpexOOJITOBLIM BEH-
THJIHPYEMBEIM CHapsiXKeHHeM, JIeKOMIPECCHOHHON Ka-

Mepoil, MOABONHON TeJNeBH3MOHHOH anmapaTypoH, ycrTa-
HOBKOH IIOABOAHOTO OCBEIIEHHs, arperaTtoM MOABOJ-
HOH CBapKH H pe3KH, TPYHTOPa3MBIBHHIM yCTPOHCTBOM
M YETHIPbMSI KOMILJIEKTAMH JIETKOBOAOJa3HOrOo 060pYy-

nosaumus (puc. 5, 6). Ilna crackuBaHus CylOB C MEJH
B KOPMOBO# 9yacTH GyKcHpa HMeEeTCsl NonepeyHbili

IBOWHOH OHTeHr c pgonyctHMoi Harpyskoit 400 Tc
(puc. 7). OOb1ee pacnojioxkeHHe CyAHA NMOKa3aHO Ha
puc. 8. :

bykcupoBka aBapHHBBIX OOBEKTOB OCYIECTBJASAET-
cs ¢ NMOMoOLIbI0 ABYXGapabGaHHO# 3JieKTporuapaBJiHye-
CKOl1 6yKcupHO# JieGenKH ¢ TATOBHM ycuauem 60/30 Tc
(puc. 9). Ynpasaenue nebenKofl MeCTHOe M3 IOMe-
leHHss OYKCHPHON Je6enkd M JHCTAHIHOHHOE H3 py-
JieBOfi pyOKM M KOPMOBOTO NOCTa ynpasJenus. B Ka-
yeCcTBe OYKCHUPHBIX TpPOCOB IPHHATHL JBa TpOCa
aauHoin no 1000 M, nuamerpom 66,5 MM M nBa TpOCa
nnunoit 700 M, nuaMerpom 49 mm. Ilo opHOMY TpOCy
KaxJ[O0ro THIA XPaHUTCS Ha CNelHaJbHON BBLIOIIKE B
KOPMOBOM TpIOME€ AaBapHUHHO-CIacaTeJbHOTO HMYIIe-
ctBa. Ins1 nmopaum npoBoiBuKa OYKCHPHOTO TpOca
uMeeTCsl ABa JHHEMETA. :

B kayecTBe cpencTBa AJs1 NepeBO3KH JIOAEH C aBa-
PUAHBEIX CYNOB W BHICAKM aBapHHHOHW mapTHH Ha Oyk-
cHpe-criacaTtesie NpeAyCMOTPeHBl OAMH OONbIIOH pa-
60yuil KaTep, pacCYUTAHHLIA HA D2 yesjoBeKa HMJH 4 T
rpy3a, W IBe cheuuasbHble HapgyBHBIE TJIATHOPMHL
B KopMOBOII yacTH CyaHa paclnoJioKeHO YCTPOHCTBO

Uil TIepelayu Ha Xo4y KHJIbBATE€PDHBIM cnoco6oM TOI-

JIUBA W INPeCHONA BOJHI.

JlJ1si n1poAyBKH OTCEKOB aBapHHHOro CyaHa, HanoJ-
HEHUS BO3AYXOM CHacaTeJIbHBIX CPEACTB H obecreye-
HHsl paboThbl MHEeBMOMHCTPYMeHTa Ha OYyKcHpe-craca-

TeJse NpeAyCMOTpeHa CHCTeEMa CXKaToro BO3ayXa, 00-

CJIyKHBaeMasi AByMs AU3eJIb-KOMIIPECCOPAMH IIPOH3BO-

"A‘

Puc. 7. Bua Ha noct ynpamieHuss GykcupHoit JeGenxod H mno-
nepeuHbii GHTEHT,



OxeaHcknit Oyxeup-cnacareasn «Aryap»
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Puc. 8. Cxema 00l1Uero pacnofioxeHus cyjHa: @ — OOKOBOH BHMA; 6 — X01OBO# MOCTHK; 8— nanyba pyOku | spyca; 2— nany6a Oaka; O0— BepXHsfifi nany6a; e— nepsag naatgopma.

1 — dopnuK; 2 — nNoMeleRHe NOLPYNHBAIOLlero YCTpoficTBa; 3 — MHCTEepHAa MHKTLEBOR BoOAH; 4 — LHCTEPHAa NHTLEBOR BoiM; 5§ — GananacTHasi LHCTEPHAa; 6 — LHCTEPH2 AH3eNbHOTo TonjHBa (YCHOKOHTENb Ka4kH); 7 — noMe-

LHIEHHE

cKkasi pYGkH; 14— paiHopyOGKa; 15— NoCT [HCTAaHIHOHHOTO YnpaBneRHS GYKCHDHOR neGenkofi; /6 — KaloTa JiouMaHa; [7 — cnacaTenbHHle NAOTH; I8 — 6GJIOK cTapliero MexaHHKa; 19 — KalTel KOMCOCTaBa;
HHE CTaHHHH OODLeMNOro noXapoTylleHHs; 2/ — MexXxaHHYecKas KaHUEeAApHA; 22— GMOK KanuTaHa, 23 — KalT-KOMNaHHs M CaloH OTABIXA;

11 — moMelileHHe MeXaHH3Ma U3MEHeHHs ulara; [2-— axTepnuk; I3 — pynesas H 1ITYpMaH-
20 — noMelte-

24 —amMGyaiaTopHA; 25 — onepallHOHHasA; 26 — H3onsatTop; 27 — Ja3apeT; 28 — no-

Jlara H 3X0J0Ta: 8 — rHpPoONnocT; 9 — OTHeJIeHHEe BCIOMOraTe/lbHBIX MEXaHH3MOB; /0 -— MallHHHOE W KOTenbHOE OTHENeHHS;

MellleHHe KOHIHIHOHEPOB; 29 — MOMelleHhe aBapHIHOro IH3enb-TeHepaTopa; 30— nomenieHHe OYKCHDHOR seGenkH; 31 — TpocoBasi; 32 — KalOThl KOMaHAbl; 33 — AylueBble KCMaHAM; 34 — npaveyHasi; 35 — BOJ0Ja3Hble NOCTHI;

36 — cynoBasi KaHuuensipusi; 37 — noMelleHHe CBapoYyHOH MacTepckofi; 38 — aBapmiHbBIl NOCT; 39 — CTOMOBast H caJloH KoMaHAbl; 40 — GydbeTHas H NocyloMoeuHasi; 41 — Kam6y3;
Basi; 44 — HOCOBo§I TPIOM aBapHIHO-CnacaTesNbHOro HMYLlecTBa; 45 — NPOBH3HOHHbIE KJaBoBhie; 46 — KalOThH anapulHON NapTHH H IAs CNaceHHBIX; 47 — 3J7IeKTPOTEeXHHYEeCKas MacTepckas;
49 — KopMoBOfi TDIOM aBapHAHO-CacaTeNbHOro HMyulecTBa; S50 — noMelleHHe IWJAHroBHIX JieGeloK BoliaydH TONJIHER W BOIbL KHJbBaTepHBIM CHocoboM; 51 — KopMoBasi LINHJEBasd;

42 — xneGonexkapHs; 43 — HocOBas ILUNHJe-
48 — MeXaHHUYeCKasi MacTepcKasf;
52 — pymnenbHoe otTpeneHHe; 53 — nome-

LleHHe CTaHLUHH NpHEMa H BbILaud SJNEKTPoSHepruH; 54 — ManspHasi; 55 — KJanoBasi aBapufimo-cnacatenbHoro mMyuecrBa; 56 — LIITY—TIPLL; §7 — cnopTkawra.



IIpoexTpoBaHME CYHOB

autesbHocTbio 110 M3y npu naeaenun 230 kre/cm2.

[naBHasi 3HepreTHYecKas YCTAHOBKA OKEaHCKOIO
Oykcupa-cnacatensi «jlryap» coctout u3 aByx 16-uu-
aupapoBeix auseneit 58J1-4P (npasoit u sneBoit mMoje-
Ju) MoOmHOCTeI0O mno 4500 sa.c. npu 643 o6/mMun
(puc. 10), paboramomux uyepe3 peayKTOP HA BHUHTHI
peryJupyeMoro miara guamerpoM 3 M, PacroJioxKeH-
HHE B HENOABMIKHBEIX HaNpaBJsIONIHNX HacaiKax.

YpoBeHb aBTOMATH3AaLMH COOTBETCTBYET KJiaccy
A2 Peructpa CCCP. Vnpasienue rjaBHBIMU JBMra-
TeJSIMH OCYILECTBJSIETCS C OCHOBHBIX NOCTOB B pyJie-
BOH py6Ke M M3 LEHTPaJIbHOrO IOCTa YNpaBJieHus,
pPacnosioXXeHHOro B MallMHHOM otaejenuu (puc. 11).
Ynpasnenue nosoxkenuem Jsonacteit BPIII npowusso-
IUTCS C AMCTAHIIMOHHBIX NYJbTOB, PacCIOJIOKEHHBIX B
LeHTPaJbHOM TNOCTY yIpaBJeHHS U B pPyJeBoit pyOkKe.
ApapuilHoe pyuyHOe YnpaBji€HHE NOJIOKEHHEM Jiona-
creit BPIII ocymectBisieTcss HenocpeaCcTBEHHO M3 IO-
MellleHUs MeXaHH3Ma M3MEHEHHS Iiara BHHTA.

BcromoraTtesnbHasi KOTeJNbHAsT YCTAHOBKA COCTOMT
H3 OJHOTO AaBTOMATH3HPOBAHHOrO KoTJOarperarta
KAB 1,6/5 npousBoauteabHoctsio 1,6 T/4 npu paeie-
HHH napa 5 krc/cM? u OBYX YTHIW3aIMOHHBIX KOTJIOB
KVIT 40/6 npoussonuTeabHoctbio no 1,1 1/u npu na.-
JeHUW napa B cenapatope 7 krc/em2

Jlnsi npuroToBsieHHs NpecHOW BOAH B MAaUIMHHOM
OTHEJIEHHH YCTaHOBJIEHH! [IBé BaKyyMHBLIE BOJIOOIpPEC-
HUTEJbHble YCTAaHOBKH THna JI3Y npou3BoAHTE/Ib-
HOCTBIO KaxXJasl OKOJIO 5 T/CYyT, YTUIH3HPYIOILNE Tem-
JIO OXJlaxKaamIiel BOJAbI IMIaBHBIX ABHraTtese.

HOns nogbeMa TsaXKeJabIX AeTanedl NP OCMOTpax
M PEMOHTaX TJIABHHIX JBHraTteseil NIpeaycMOTPEHO Tie-
peINBHIKHOE TNOLBEMHOE YCTPOICTBO T'PY30NOABEMHO-
CTBIO 2 T C PYYHBIM NPHBOAOM. /IS mpOH3BOJACTBA pe-
MOHTEBIX pabOT Ha CyJHe HUMeEIOTCS MeXaHHYeCKas H

3JIeKTPOTEXHHYECKasi MacTepCckue C Heo6GXOJUMBIM
o6opyoBaHuEM.
<
A
e \
A

Puc. 9. Bykcupras nebenka.

2 Cynoctpoenne Ne 10, 1977 .,

9
CYlIOBaH 3JIEKTPOCTAHIUA COCTOMT H3 4YeThI-
pex ABTOMAaTH3HPOBAHHBIX AHU3€JIb-T€EHEPATOPOB

JOI'P 300/750-1 mnepemMeHHOro TOKa HanpsKeHHEM
400 B u mowmHnocTeio no 300 kBT ‘¢ aBTOMaTHYeCKHM
peryJHpoBaHHeM HamnpsiKeHHss W CHCTeMOH CaMOBO3-
Oyxneius. B cnenmansHOM mnoMelleHUH Ha nanybe
6aka yCTaHOBJEH aBapHAHLIA  JH3eJb-reHepaTop
JITI'A 100-2 nepemennoro Toka HamnpsxeHuem 400 B
1 MomHocThio 100 kBT. 3anyck aBapHiHOro AH3elb-
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Puc. 10. MauiMHHOe OTAeneHHe,
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Puc. 11. LlenTpajpHblii nocT ynpaBfieHHS,
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reHepaTtopa obecneyuBaeTCs OT AKKYMYJSTOPHBIX Oa-
Tapefi aBTOMATHYeCKH INPH HCYE3HOBEHHH HampsiKe-
HUS Ha WuHax wmurta. IlpepycMorpeHa BO3MOXKHOCTDb
3aMyCKa CXKaThIM BO3XYXOM.

Jns mpueMa H BHIIAYH 3JEKTPOIHEPTHH B KOPMO-
BOR yacTH OyKcHupa-cnacaTtessi B CNELHaJbHOM IOMe-
ILEHUH pacloJIOKeHbl IIUTHL H BBIONIKA ¢ KabeJeM,
KOHCTPYKLHSI KOTOpO#l IO3BOJISIET MNOAKJIOYaTh 06a
KOHIla Kabesnsg 6e3 ero nmoJHOH pPa3MOTKH.

JIMCTaHIHOHHOE ynpaBJieHHe H KOHTPOJb PaboThl
3JIEKTPOCTAHUHH OCYLIECTBJAIOTCS CO IIUTa yIpabJe-
HHS, PaclOJIOXEHHOrO0 B UEHTPaJbHOM IIOCTy YIpPaB-
JIeHHS.

CucteMa aBTOMaTH3aUMH 3JEKTPOCTaHUHH obecre-
YHBAaeT NOAJepPIKaHHE NOCTOSHCTBA HAMNpSKEHHSA CH-
CTeMOH BO30OYXKIEHHs M CaMoOperyJHpOBaHHA reHepa-
TOPOB, aBTOMATHYECKYI0 H JAHCTAHIHOHHYIO TOYHYIO
CHHXpOHH3anuo reHepatopoB ¢ mmHamu [PII, pac-
npeneseHHe aKTHBHHIX HAarpy3oK MexXAay mnapasJedb-
HO palboTalolUMH JH3eJNb-TeHEPAaTOpaMH, pPasrpy3Ky
reHepaToOpPOB NYTeM OTKJIOUEHHsS BTOPOCTENEHHBLIX IIO-
Tpe6GuTeseli C BBLIJEPKKOH BO BpeMeHH, MIHOBEHHOE
OTKJIIOYEHHE JIBYX TPYNIl BTOPOCTENEHHHIX notpebure-
Jell mpu HaGpoce Harpy3ku Ha remeparope no 130%,
Bbllayy CHTrHajla Ha aBTOMAaTHYeCKHH 3anMyCK H MNOJ-
KJIOYeHHe pe3epBHOro Au3esb-reHepaTopa NmpH yBeJH-
YeHHH HAarpy3ku Ha JIIO60M paboTaiolieM reHepaTtope
10 90%, MHCTAHUHOHHEIN KOHTPOJb OCHOBHBIX Iapa-
MEeTPOB 3JIEKTPOIHEPruM, AUCTAHIHOHHOE YIpaBJieHHE
reHepaTOPHLIMH aBTOMAaTaMH.

Hna cnaceHusi cOGCTBEHHOrO 3KHIAxa B CJyuyae
aBapuu Ha OyKcupe-cmacaTtese «SIryap» HMeIOTCSl IBe
3akpuiTeie MoOTOpHble mumfonkd J3CIIP2-M  Bmecru-
MOCTBIO MO 55 uyeJ., H MIEeCTb HaAyBHHIX IJIOTOB
[ICH-10M BmecTuMocThIO MO 10 uyeJ.

OCHOBHOM MOAX0Q K HOPMHPOBAHHIO
CMACATENbHLIX CPENCTB
MOPCKHX CYNOB

JI. I1. Kosueeos, I', Il. Lllypunos

YK 629.125.5:658.53

CraTHCTHKa aBapHHHOCTH MHpOBOro ¢GJioTa NoOKa-
3LIBAE€T, YTO, HECMOTpPS Ha NpHHHUMaeMble Mephl Kak
PEXXHMHOro, TaK M TEeXHHYECKOro XapakTepa, YHCJIO
aBapHil CynoB He yMmenbliaetrcsi. Exeromno 1—1,59,
cynoB MHpoBoro toproBoro ¢uJora (ot 100 per. T u
BhIIIIE) OKAa3biBAeTCS BOBJIEYEHHBLIM B aBapuH H IPH-
MEPHO B INOJIOBHHE 3THX CJyuyaeB TpeGyIOTCA cmaca-
TesJbHBIE cpelacTBa. Tak, B 1974 r. Peructpom Jlnoii-
na ObLIO 3aperHcTpupoBaHo 694 aBapuu, u B 311 cay-
yasix [Jis CHACEeHHs JIIoJledl HCnoJb30BaJHCh Craca-
TeJIbHBIE CPEe/CTBa. v

Kak n3BecTHO, KOJHYECTBO H COCTaB CIaCaTeJbHBIX
CPEeACTB MOPCKHX CYNOB perjiaMeHTHPYIOTC Mexny-
HapoOAHON KOHBEHLHEH N0 OXpaHe YeJIOBeYEeCKOM IKM3-
1 Ha Mope (COJIAC). ABapuu nocjieHHX JIET, KOraa
BOCIIOJIb30BATBCS MMEIOIUUMUCA Ha GOpTY CynHa cna-
CaTeJbHBIMH CPeACTBAMH He YHanoCh, IOKa3aau HeoO-
XOMMOCTb COBEpLIeHCTBOBaHHsS mnoJioxkennid KonBeH-

Cynocrpoenane Nt 10, 1977 r.

SIKopHOe yCTpO#CTBO CyaHa COCTOHT M3 HOCOBOTO
CABOEGHHOTO  3JIEKTPHYECKOTO  SIKOPHO-IIBAPTOBHOTO
wnunsg [11929-1, kopmooro mmnuas IID16M-10, ye-
Thlpex cTaHOBhIX siKopei XoJssa Maccoir mo 2,5 T
(omuH 3amacHO#) M YeThIpeX JeOBBHIX SIKOpell Maccoi
2X150 u 2X100 kr.

Jns mBapTOBKM CYAHA HCOOJB3YIOTCS TYPauyKH
SIKOPHO-IIBApTOBHEIX mmnuiel. CynHo o060OpyROBaHO
HOCOBBIM H KOPMOBBIM KpaHIlaMH, HaOpaHHBIMH U3 JIH-
ThIX pe3HHOBBIX 0JI0OKOB pazmepoM 140X 182X500 mwm.
Hnsi obecneyenuss 6e3onacHoOil LIBAPTOBKH Ha BOJIHE-
HUH Ha Cy[He MMeIOTCS HaJyBHHIE KPaHILbL.

Benenne rpysoBblX onepanufi OCyIeCTBJSETCH HO-
COBLIM M KOPMOBBIM I'PY30BLIMH YCTpOHCTBaMH. B Ho-
CY YCTaHOBJIEHbl JIBE€ IPY30Bbie CTpesbl, Kaxjpas Hu3
KOTOPBIX momgHuMaeT rpy3 B 3 T. [Ipn paGote cnapen-
HBIMH cTpesiamu (Ha TejedOH) HX Trpy30noJBEMHOCTD
cocTaBJsiseT 2 T npH Buulete 3a 6opt 3,5 M. KopmoBoe
rpy30BO€ YCTPOHCTBO COCTOHT H3 MeXaHU3HPOBAHHOM
IBYXTONEHAHTHOH CTpesnbl anuHoil 16 M ¢ Tpuduasp-
HOH MOABECKON rpy3onogbreMHOCTbIO 12 T npH BeLIETE
3a 6opT 5 M. .

Jnsa yayulnieHus MaHeBPEHHBIX KayecTB CyAHa Ha
MaJBIX XOaX B HOCY YCTAHOBJIEHO, 3JIEKTPOMeXaHHye-
CKoe NOJApYJHBarolllee YCTPOHCTBO ¢ 3¢ PeKTHBHON TH-
rofd 2,6 Tc. Ias yMeHblIeHUs] KaukH CYAHO OGOPYZHO-
BaHO MAaCCHBHHIM YCIOKOHMTeNeM ¢ KoadduuuenToM
yMepenusi npu BosHeHuu 6 GaanoB 1,3—1,5. Kpome
TOr0, HMMEIOTCS CKyJOBble Kuau. Ha O6Gykcupe-cnaca-
Tesle «JIryap» yCTaHOBJIEHO COBpeMeHHOe HaBHralHOH-
HOe 060OpYyNOBaHKe H CPEACTBa CBA3H.

IIpueMocnaToyHble HCOBITAHHA TOJOBHOrO CyJHa
nokKasalJli ero BHCOKHe 3KCIJyaTallMOHHbIEe. KauecTBa
M TMOATBEDPAMJH 3aJI0XKEHHBIE B MPOEKT XapaKTepH-

CTHKH.
®oto 0. H. MatBeeBa-MscHukoBa

nuu. CocrosiBmasica B 1974 r. B Jlonnone KoHdepeH-
uus no nepecmorpy Koumsennun COJIAC npunsna pe-
30JII0IMI0 0 pa3paboTKe HOBLIX TpeOOBaHHA K craca-
TeJIbHBIM CPelCTBAM MOPCKHX CYIOB.
HecoBeplleHCTBO  CYIIEeCTBOBABIIHX HOPMAaTHBOB
3aKJjooyajocs B TOM, yto KoHBenuueili BceM cynaM
NpEeANHCHBANIOCE HMeTh B KauyeCTBe OCHOBHBIX CPENCTB
KOJIJIEKTHBHOI'O CIIACEHHS cracaTeJibHbie NLIIONKH, KO-
TOpBle, KaK MOKa3aJla MpaKTHKa, OKa3LBaJHCh B aBa-
PHAHBIX CHTyanufx He BCeraa AOCTYNHLIMH (HAmpH-
Mep, NMpE CKOPOTEYHOCTH aBapuH, OGOJBLIOM KpeHe H
T. 1.). Kpome Toro, camm tpeGoBanus K crnacatelb-
HLIM LLTIONIKaM YyCTapeJH, TaK KaK B OCHOBHOM OHIIH
chopMysHpoBaHB Ha NepBoil KOHGepeHI U 1O TOpro-
BOMY MopenJiaBaHHIO, cO3BaHHO# B 1914 r. mocne Tpa-
ruueckor rubesn JjafiHepa «Turanuk». PaccMaTpuBae-
Mble B HaCTOSIIlEH CTaThe BOMNPOCH BOLLIH B IpenJo-
s)keHne .CCCP no nepecMOTPY KOHBEHIIHOHHBIX Tpe6o-
BaHMA K CnacaTeJbHLIM CpeICTBAaM MOPCKHX CYHIOB.
Kak n3BeCTHO, B KaueCTBE OCHOBHBLIX CPeJCTB CIa-
CeHNsl Ha MOpe NPHHATH KOJIJIEKTHBHBIE CPeCTBa,
obecneyuBalolllie IPyNNnoOBoOe NOAAEPIKAHHE JIIoJlell BHe
BO/bl, 3aIUTy HX OT BO3[EHCTBHA BHEIUHeH Cpelbl U
MMeIOIIHEe CPEACTBA 3KH3HeoOecneyeHus, MEeIHIIMHCKOM
NOMOILK M CBSI3H. TpafiHMIHOHHO TaKNUMH CpeNCTBaMH
ABJSIIOTCS CNacaTesibHble LIJIIONKH H CHacaTelbHbIE



HDOCKTHDOBaHHe cynos

NJIOTH JKECTKOTO WJIM HagyBHOro THNOB. OXHAKO CTOJb
*e 3pdeKTHBHBIMH MOTyT OBITb H JPYrue CpencTBa,
paspaboTaHHble B NOCJeJHHE TOJbl, TaKHe, KaK cIa-
caTeJIbHbIE KaIncCyJhl, NJaBaloliie PYOKH H T. M. YuH-
ThiBasi 3TO, NpPEACTaBJAETCS IlesiecOOOpa3HEIM He per-
JJAMEHTHPOBATh B MeXAYHapONHOM IaHe TpeGOBaHHS
K KOHKPETHBIM KOHCTPYKHIMSIM, a ONpeNesIUTh OOIHe
TpeGOBaHHUsl 3KCIJyaTalHOHHOro XapakTepa K craca-
TeJIbHOH CHCTeMe HWJIH ee KOMIIOHeHTaM, T. e. perja-
MEHTHpPOBaTh (QYHKIHOHaJbHLIE TPeOOBAHUS K CPEACT-
BAM KOJIJIEKTHBHOro cnacenmsi. ficHo, HampuMep, 4TO
KaxJioe CPEeACTBO KOJIJIEKTHBHOI'O CIACEHHSI HE TOJIb-
KO AOJXKHO o6Janath COOCTBEHHOH MNJaBYydyecTbiO, HO
H UMETb ee 3amac B pacueTe Ha NOAJepiKaHHe JIOJeid,
Haxonsmuxcst B HeM. ClepoBaTtenbHO, PyHKIHOHAMD-
Hble TpeGOBAaHUS AOJIXKHBI perjaMeHTHPOBAaTh NJAaBY-
YyeCTh CaMOro CpeACTBa BHE 3aBHCHMOCTH OT €ro KOH-
CTPYKUHUH H 3anac mnjaByyeCTH B KOHKPETHOM BHIpaxe-
HMHM Ha KaXJOro uejiOBeKa.

Hcxonss u3 HM3JI0KeHHOro, crnenuatuctel Peructpa
CCCP cuynraior, uto npH coctabjeHHH (YHKIHOHAJb-
HBIX TpeOGOBaHUH K CpeACTBaM KOJIJIEKTHBHOTO crace-
HHUS TOJIJKHBEI OBITH perJaMeHTHPOBAHBI:

— MJaByYeCTb B pacueTe Ha OJHOTO YeJOBEKa C
yueTOM cOOCTBEHHOM IJIaBYyYecTH cliacaTeJIbHOro cpej-
CTBa;

— OCTOMYHMBOCTb CIIACATEJILHOTO CPENCTBA;

— CTeneHb 3alIUTH JIOAEH OT BO3[AEHCTBHS BHEII-
Hell cpenHl;

— BO3MOXKHOCTb
apenda;

— CpeAcTBa xHu3HeoOecleyeHus;

— CpelrCTBa CHrHAJMU3aluH U CBS3H;

— YCJOBHS JAOCTYNHOCTH (YCJIOBHS CIyCKa, IIO-
CajiKH).

Ilpn Takoit mocTaHOBKe BOMNpoca INepex NPOEKTaH-
TaMH ClacaTeNbHBEIX CPEACTB U CYNOBJANeJbliaMH OT-
KPHIBAIOTCA IIHPOKHE BO3MOXKHOCTH aKTHBHO pa3pa-
GaTHIBaTh H BHEAPATb HOBBIE KOHCTPYKIHH, BapbUPO-
BaTh pa3jiHyHble CPeACTBA MPH YKOMIIEKTOBAHHH HMH
MOPCKHX CYIOB.

Poct pa3mepoB CyAOB, XapakKTepHEIH IJIS COBpe-
MEHHOTO pa3BUTHSA (JIOTA, YCJOKHSAET HCNOJb30BAHHE
crnacaTeJbHBIX CPeNCTB B aBapuiiHoit curtyanuu. On-
HOM K3 OCHOBHBIX mnpobOynem sBnsiercas obecneueHue
JOCTYIHOCTH CIacaTeJBHOrO CPEACTBa, CJOXKHOCTD €ro
CnycKa Ha BOAY C BBLICOKOOGOPTHOTO CyNHa H IOCAIKH
Jgionefi. K ToMy ke cnenuanucTel B 3TOH 06J71aCTH CuH-
TaIOT, YTO Y€JIOBEK NOJIKEH MOMnajaTh B crnacaTeslbHOe
CPENCTBO MHHYS BOALY. DTO TNOJIOXKEHHE OTPAaXKEHO B
pellleHHH TNOAKOMHTETa MO ClacaTeNbHLIM CpeacTBaM
MexXnpaBUTEILCTBEHHON MOPCKOH KOHCYJbTAaTHBHOM
opranuszanu. OHO 06BACHAETCA TEM, YTO YeJIOBeK, Ha-
XOIACh B CTPECCOBOM COCTOSSHHH H momnajasi B BOLY,
OLICTPO TepsieT CHJbLI M NMOAYAC He MOXKeT CaMOCTOs-
TeJbHO 3abpaThbCcsl B clacatejbHoe cpencTBo. Huxke
NpHBEJleHb HEeoOXOAHMMBIE CPOKH CraceHus JIOJel B
3aBHCUMOCTH OT TeMIepaTyphl BOIHI.

ABHIXXCHHSA HWJH YMCHbIIEHHS

Temnepatypa Bomml, °C BpeMs cnacenus, 4

5 1
10 3
15 7
20 16
25 72
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Ilpn paspaGoTKe HOBBHIX TpeGOBaHHA K cmacaTefb-
HLIM CPelCTBaM NpexJe BCEro NOJNKHBl OLITh YETKO
onpenesyieHbl KaueCTBEHHble XapaKTEpPHCTHKH KOJIJIeK-
THBHBIX CIIdcaTeJbHBIX CPEACTB, KOTOpHiE, IO MHEHHIO
Peructpa CCCP, noJKHBI pasfensiTbCd Ha TpPYIIIH
N0 NMPH3HAaKaM aKTHBHOCTH U MOGHJIbHOCTH.

Ilo npusHakaM aKTHBHOCTH KOJIJIEKTHBHBIE Craca-
TeJIbHblEe CPENCTBa NOJIKHBI MOAPa3neNATbCd Ha:

AKTHBHLIE, MPUBOAHMEIE B {IBHKEHHE MOCPEACTBOM
MEXaHHUYeCKON YCTAaHOBKH 6e3 NpHMEHEHHSI MYCKYJIb-
HON CHJIBI;

NaccHBHble — HECAMOXOMIHbIE HJIH TakHe, s mepe-
MellleHHs KOTOpPHIX TpebyeTcsl MYCKyJbHasi CHJa.

Cnenyer 3ameTuTb, 4TO, IPHHUMas MOTOPHYIO Cra-
CaTeNbHYIO LUJIIONKY B KaueCcTBe aKTHBHOTO CPENCTBA,
HeOOXOUMO OrOBOPUTh €€ MHUHHMAJIBHYIO CKOPOCTh —
6 ys. lllmonku ¢ MeHbIIEA CKOPOCTbIO He OTHOCHATCS
K aKTHBHBIM CPEICTBaM.

Ilo npusHakaM MOGHJILHOCTH KOJIJIEKTHBHEIE Criaca-
TeJbHBIE CPEACTBa CJIeflyeT MOApPa3feNsiTh Ha:

CTaIHOHADHLBIE, YCTAHABJHUBAEMbIE MOJ CIYCKOBLIM
YCTpPOHCTBOM;

NepeHOCHble, NPHMeHEeHHe KOTOPBIX BO3MOXKHO H3
JI0060f1 TOYKH najybn cymHa (HampuMmep, HafyBHOH
TJIOT).

Becbma BaxkHOil npoGJieMolt ABJsieTCs oOnpenelie-
HHE PallHOHAJIBHOTO COOTHOIUEHHS MeXAY 3THMH Ipynm-
naMy AJs CyAOB BOOOILIE H IJS KOHKPETHBIX KaTero-
puit CynoB B yacTHocTH. B nepBoMm ciryuae, yuHTHIBas
COBpeMeHHYI0 (OpMYJy CraCeHHsI «He NOKHAail MeCcTa
aBapuH, XAH nomomul», HeoOOXOANMO HMeTb Ha Kax-
JI0M OGOpPTYy CyAHA no KpaiHel Mepe OJHO AKTHBHOE
CPeACTBO CIaCeHHsl, KOTOpoe NOJKHO nopobpath Jio-
nedt, cobpaTh MJOTH HJH APYrHe MacCHBHBIE CPEACTBA
M OTBECTH HX OT rubnymero cyasa. Bo BTopoM ciy-
yae BHIGOp KaK CaMHX CPEeICTB, TaK H HX KOJIHYECT-
BEHHOTO COOTHOLIEHHS JOJKEH OCYILEeCTBJATLCH B 3a-
BHCHMOCTH OT LieJioro psifia (akTopoB, TaKHX, KaK BH-
coTa 60pTa CyqHa MJIM MecTa NOCafKH B cracaTesbHOe
CPEACTBO, KOJHYECTBO Jiofel Ha 6GOpTy, HemoTomJjse-
MOCTb, NpPOTHBOMOXapHas 3amura u np. Crenoba-
TEJbHO, /11 Pa3JIMMHBIX KaTeropuit CyaoB MoxeT ObITh
NPHHATO pas3jIMyHOEe KOJHYECTBEHHOE COOTHONIEHHE
KOJIJIEKTHBHBLIX CacaTesNbHBIX CPEACTB, O6ecneuyrBalo-
X CllaceHHe 3KHMa)Ka 3a BpeMs, MeHbllee MPOMAOJ-
JKHUTeJbHOCTH aBapuH. OnHako Kakoe 6bl COOTHOLIE-
HHe HH ObLIO NPHHATO, YCJOBHE «Ha KaxaoMm O6op-
Ty — aKTHBHOE CpPEACTBO» JIOJIKHO  BBIMOJHATHCH
BCerza.

Jnst onpenesienrss KOJHYECTBA MOCAJOYHBIX MeECT
B KONJIEKTHUBHHIX CIIaCaTeNIbHLIX CPEACTBAaX TIPY30BLIX
CYlOB B COBETCKHX INpeNJIOXKEHUSX NPHHAT YpPOBEHb
Konsennuun COJIAC-60 (uau COJIAC-74). 3ot ypo-
BeHb NPH3HAeTCHl JOCTATOYHBIM, TAK KaK CTaTHCTHKA
aBapuii He 3HAeT NPHUMEPOB HEXBATKH CrnacaTesbHBIX
cpenctB. Kak unsBectno, Kousenuuss COJIAC-60 (74)
TpebyeT, YTOGH Ha KaxKAOM GOpPTy IPy30BOro CyAHA
HMeJIUCh CracaTesbHbE NLIIONKH, PAaCCYHTAHHBIE HA
1009 skumaxa, H crnacaTtefpHble mioTH Ha 50%, Ko-
TOpPBlE MOXKHO GBLIO OBl HCIIOJIL30BATh C JiroGoro Gop-
Ta cyaHa. Takum o6pa3oM, 006eCNeyeHHOCTb JIoneH
cracaTeJbHEIMH CpEACTBAaMH ORHOrO GopTa paBHA
1509%. Ucxons ¥3 3TOro ¥ yuuTHIBasi, YTO Ha KaXKNOM
GOPTY MOJMKHO GHITh aKTHBHOE CPEJICTBO, MOXKHO 3aIH-
caTb BhIpaxkeHHe AN pacuera oOECneyeHHOCTH Me-
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CTaMH B KOJJIEKTHUBHBIX CIacaTeJbHBIX CPENCTBAX MJIs
onHOro 6opTa rpy3oBOrO CYAHA:

2+ s 15,

rae A — KoJIUYeCTBO MecT B AaKTHBHBIX CIacaTellb-
HBIX CPEeACTBaX;

Il — 10 e B NMacCHBHHIX;

N — gosnuecTBO Jioned Ha GOPTY CyAHA.

PaccmMoTpuM Takol npuMep: Heob6xomHMo obec-
NeYHTh CrnacaTeJbHBIMH CpencTBaMH OOBIYHOE Ipy30-
BOe CyAHO ¢ 3kunaxeMm B 40 uyen. B KauecTBe aKTHUB-
II0r0 CpPEeACTBA NPHUMEM Ha KaxXAoM OOpTY CTalHoHap-

a) SO% 5) 507 507,
;..@} e SO
< F O
v
507, 500 50
Bapuantsl o0ecnedyeHHsi rpy3oBOro CyjaHa cnacateJbHbIMH

CPEACTBAMH.

HO YCTaHOBJIEHHLIE MOTOPHBIE CracaTesibHble HLTIONKH
BMeCTHMOCThIO mo 20 uyes. Torma BMeCTHMOCTB Mnac-
CHUBHBIX CITACATEJbHLIX CPEACTB MOJKHa OBLITh:

24T 1,5, [T=40 wen.

ST NMacCHBHBEIE CPEACTBAa MOTYT COCTOSITb H3 4e-
ThHIpEX JNEeCATHMECTHBIX HAAyBHBIX CHACaTeNbHHIX IJIO-
toB Tuna IICH-10, KoTopble MOryT HCNOJb30BaThCSA
¢ Jioboro Gopra (PUCYHOK, Mmo3. a). MOXKHO Takxke
HCIOJNB30BaTh H KOMOHHALMIO CTAallMOHAPHBIX M Tepe-
HOCHBIX CIAacaTeJbHBIX CPEACTB, HanpUMep MO OMHOM
rpebuoii mJuronke Ha 20 wen. ¢ Kaxjaoro 6opra U ABa
nnora IICH-10 na cynuo (pucyHOK, mo3. 6). OnHako,
paccmaTtpuBasi Taknme KOMOMHAUMHM, HajgoO Bceraa
HMETh B BHAY, UTO He MeHee MOJOBHHE 3KHNaxKa moJ-
JKHO OBIThb ObecreuyeHO NEepPeHOCHLIMH CaMOBCILILIBAIO-
IIMMH CpeACTBAaMH Ha CJYydail CKOpPOTEYHOi -aBapHH.

[Ipu onpenenenun pasyMHOr0 COOTHOLIEHUS] MEXAY
CTallHOHADHHIMH H TIE€PEHOCHBLIMH  ClacaTeJbHHIMH
CpelCTBAMH B NepBYI0 Ouepelb AOJKHA YUYHUTBIBATHCS
BO3MOXHOCTb nocajaku (cnpeiruBaHusi) ¢ Gopra cyn-
Ha B ChylleHHOe CracaTesJbHOe CPEACTBO.

Crnenyer OTMETHTB, YTO CYLUECTBYIOT OrpaHHYeHHs
Ha BHICOTY, C KOTOPOH JONYyCKaeTcs CIpHIrHBaHHe Cha-
caomuxcsa. Tak, njaa naccaxupoB 3Ta BHICOTA JOJIXK-
Ha OuITL He Gojee 2 M, NJISl NMOCTOSSHHO paboTaronIUX
B MoOpe, HO He fABJSIIOLIHNXCS NpOdeCcCHOHANbHBIMH MO-
pAKaMu, — He 6onee 3 M, a AJi1 MOPSKOB — He 060-
Jee 4 M.

CaeroBaTeNbHO, Ha MaJbIX HH3KOGOPTHHIX Cyldax
NpEeNNOYTHTEIbHEH HMETb IEePEHOCHBIe CpelicCTBA Kak
6oJiee MOGUJIbHBEIE, B TO BpeMs KaK HA KPYNHOTOHHAXK-
HHIX CYIaX — CTallHOHApHBIE, CHAOXKEHHbIE CIYCKOBHI-
MH YCTPOHCTBaMH.

KOHCTpYKTHBHBIE Mepbl MOBBHIILIEHHS KHBYYECTH,
TakHe, KaK JeJeHHe HA OTCEKH, yJyuylleHHas mPOTHBO-

Cynocrpoeaune Ne 10, 1977 r.

noxkapHasi KOHCTPYKTHBHAs 3alHTa, MOTYT CJYKHTb
OCHOBAaHHEM /151 YMEHbIIEHUSI PACYETHOrO KOJIHYeCTBa
NOCaIOUYHHIX MECT C OfHOro Gopra, HampuMep, Ha nac-
caxXHpCcKHX cynax. C yyeToM 3TOro MOXKHO 3amHCaTh
ycoerne ofecneyeHus JIOfEH cracaTeJbHBIMH Cpel-
CTBAMH 1S BCEX CYMOB:

ZEY SOPIRY

Ha nepBuifl B3risim MOXKeT noOKas3aThbCs, YTO YCJO-
BHE «HEe MeHee OJHOTO MeCTa Ha KaxKJIOoro 4eJsoBeKa
c 60pTa» MOXKET NPHBECTH K YIKECTOUEHHIO HOpPM AJs
NMacCaXKUPCKUX CYJIOB MO OTHOLIEHHIO K TPeGOBaHHSAM
nedcreyromeil KonBenuun. OnHAaKO Ha npumepe nac-
CaXXMPCKOro cynaHa Ha 550 yeJs. JIerKO MOKasaTh, YTO
3710 He TaK. Ilo nopmam COJIAC-60 Takoe naccaxup-
CKOe CYIHO OOJKHO HMeThb Ha Kaxaom Oopty cmna-
caTeJbHEIE NLJIIONKH B pacuete Ha 50% Jionedt, naxo-
JAIMXCA Ha CYAHe, cracaTeJbHble MIOTHL Ha 259
H crnacatenbHbie npuGopsl Ha 3%. Ecnm chaGxkenue
TAaKOro CyAHa OCYILIeCTBJATb CNacaTeJbHBIMH ULJIION-
KaMH BMECTHMOCTBIO Nno 55 uen. u 20-MeCTHBIMH Chia-
caTelbHLIMH IJIOTaMH, TOo notpebyercsd 10 muaronox
u 7 1NJIOTOB.

IlpuMensas m3J0KeHHBI}I BHIIIE NPHHLUHMI H NPHHH-
Masi Ha KaxJaoM OOpPTy B KaueCTBe aKTHBHOI'O Cpel-
CTBa IO OAHOH MOTOPHOH cracaTesJbHOH NIJIIONKE Ha
55 yes., paccyutaeM HeOGXOAUMYIO BMECTHMOCTb mac-
CHBHBIX CPEICTB:

PAT 1, IT=1495 wm 25 nroros TICH-20.

KonnuecTBO 1nJIOTOB, TakKHM 006pa3oM, YBEJHYH-
Baercsi B 3,5 pasa MO CPaBHEHHI0 ¢ TPeGOBAHHAMM
COJTAC-60 (74), HO NpH 3TOM KOJHYECTBO CracaTesb-
HBIX ILTIONIOK MOXKeT ObITb yMeHbIeHO B 5 pa3. Ecim
yueCTb, YTO CTOMMOCTb OJHOr0O MeCTa B 3aKphITOH
NJaCTMacCoOBOl cnacateJbHON nuionke (6e3 yuera
CTOMMOCTH CIIYCKOBBLIX YCTPOHCTB) mpuUMepHO B 4 pa-
3a BHIIIE, yeM CTOHMOCTb OJIHOTO MecTa B HaJyBHOM
crnacaTeJbHOM IUIOTY, TO JierKO 3aMeTHTh, YTO TaKOMH
NOAXOJ JaeT 3HAYHTEJbHBIH 3KOHOMHYECKHH 3(¢eKT.

Takum o6pa3oM, OCHOBHEIE KOHUENUHUH HOPMHUPO-
BaHUsl CracaTeJIbHBIX CPEACTB CJeaylollue:

— JIOJIXKHBI OBITh OnpejiesieHsl U perJaMeHTHpOBa-
Hel oOmue AN8 BCeX KOJJEKTHUBHBIX CracaTeNbHBIX
cpencTB (YyHKUHOHANbHEIE TPpeboBaHHs, 00ecneunBalo-
IIMe BBIXKMBaHUE Jiofeld B Mope (HOPMH NMOAJAEPKAaHUS
Ha BOJle IJISI OIHOrO YeJIOBeKa, HOPMBI OCTOHYHBOCTH
crnacaTeJbHOro CpelicTBa, CPENCTBa XKH3Heo6ecneyeHus
U CHTHAJH3allkH, YCJIOBHS JOCTYIHOCTH);

— HeoOXO[NMO YeTKO INOJApa3feJUThb crnacaTesb-
Hble CPEeJCTBA HA IpPYIIHLI;

— IOJIKHO OBLITH ONpEJleJIeHO M perJaMeHTHPOBaHO
KOJIMYECTBO MECT Ha OJHOrO YeJIOBeKa B CHacaTeNb-
HBIX CpelICTBax, CIOyCKaeMHX ¢ Oopta rpy3oBOro
CyIHa;

— JOJIKHO OBITb OnpefesIeHO COOTHOLIeHHe aKTHB-
HbIX M IIaCCHUBHHIX CIIacaTeJbHBIX CPEACTB Ha CYAaX
pa3JHYHBIX Ha3HadyeHHi.



IIpoexkTHpOBaHME CYIIOB

HOPMHPOBAHHE BHUEPALHH CYAOB

B. B. /lasbi008

YIK 629.12.001.11:539.433

Bubpauusi, cos3naBaeMasi paboTaolUMH Ha CYOHE
MeXaHH3MaMH U rpeOHBIMH BHHTAMH, HeOJaronpHATHO
OTpaxaercsl Ha NPOYHOCTH CYAOBHIX KOHCTPYKIHH, BHI-
3bIBasi HHOTAA@ YCTAJNIOCTHBIE TPEIMHBbI, Yalie BCEro
B OOIIMBKe JHHImA M mepe6opoK. OHa BJHsET TaKxke
Ha pabGoTy paJHOHABUTaMOHHOH annapatypel H OT-
puLAaTeNbHO AeHCTBYeT HA 3KHINAaK, BBHI3BIBAS JIOMNOJI-
HUTEJIbHOE YTOMJIeHHe M yxyamas oburaeMocTb. Ha
Macca)KMPCKUX CyAax BHOpaLusi CHHiKaeT KomdopTta-
0eJILHOCTb XKHJBIX H ObiTOBHIX nomemenuit. ITosTomy
MepONpHUATHS 1O NPeNOTBPALLEHHI0 CHJIbHON BHOpa-
UM Ha IPOEKTHPYEMHIX M ee OcJalbJeHHI0 Ha 3KC-
IIYaTUPYIOIUXCA CYAAaX JMOJKHBI pacCMaTpHUBATbCA
KaK BeCbMa BajKHBIE. '

OnHako npexpae yeM GopoThbcsi ¢ BuOpauue, cie-
IyeT YCTaHOBUTHb KOJIHUECTBEHHbIE IIOKa3aTeJu ee
YpOBHS M pa3paboTaTb HOPMH JONMYCTHMOI BHOpaLHY.
Bompoc sToT He HOBHIN. Elme B TpHAUATHIX rofax no
uHEHIdaTuBe H nolx pykosoactBom I[I. &. IlankoBmnua
ObLLIO MPEANPHHATO IMHPOKOE 3KCIepHMeHTaJbHOe 06-
cjnenoBanne BHOpAIMH Cy[OB pasjIMYHBIX THIOB, U Ha
6a3e cOOpaHHBLIX CBeleHHH O ee BJHSHHH Ha IPOY-
HOCTb KOPNIYCHBIX KOHCTPYKLHIl W Ha 4YejlOBekKa pas-
paboTaHsl nepBble HOPMEL.

BubGpanusi COCTOHT M3 HaJIOXKEHHUS APYr Ha Apyra
NPOCTEHIINX TapMOHHYECKHX KOJeGaHuf, KaxKioe H3
KOTOPHIX XapaKTepH3yeTcsl aMIJINTYAOH mnepemele-
uua (a), ckopoctu (v), yckopeuuss (j) u wacToTo#t
(n). OmHakKo NOCKOJNLKY INepeuHCcJIeHHble mapaMeTpHl
CBSI3aHBI MexAay co00#l NBYMSl 3aBHCHMOCTSIMH

v =2rna u j= 2rnv, (1)
BUOpaLlMI0 MOXKHO XapaKTepH30BaThb JIOOBIMH ABYyMS
napaMeTpamMd H3 YKa3aHHBIX BHIIIEe YeThipex. Hacrto
BMECTO aMIIUTYJ CKOPOCTH HJIH YCKOPEHHSI YPOBEHb
BHOpalluy BHIPAXKawT B aeuubenax:
Q=%+%@m} @)
L; = 10,54 201gj,
rae v— CpedHeKBaJipaTHUYHOe 3HAYEeHHe CKOPOCTH KO-
Jebanuui, MM/c;
J — cpenHeKBagpaTHUYHOE
MM/c2.

IIpn HopMupoBanuu BHOpaluK HEOOGXOAHMO YUHTHI-
BaTb HE TOJIbKO YPOBHH, HO M BpeMsl ee AeHCTBHSI HA
yesoBeka. [IpH KpaTKoBpeMeHHOM BO3JeHCTBHH MO-
ryT ObIThb JONYILEHBl GoJjiee BHICOKHe YpPOBHH BHOpa-
LIUY, NIPHU AJHUTENbHOM — OoJiee HH3KHe. BaxHH H ApY-
rHe YCJIOBHS: TIOJOXEHHe 4esJOBeKa (CTOsl, cHlsf, Je-
}a) U HanpasJieHHe KoJsieOaHuM.

Bepuemcsi, onHako, K HopMaMm BuGpauuu 1933 r.
B HHX B KaueCTBe NpeJesIbHO NONYCTHMOH aMIIUTYIbI
nepemellenHii 6611 NpuUHAT 1 MM, a npefesbHO AONY-
CTHMO aMIIUTYAL ycKopenuil — 1000 mwm/c2. Ilpu
HH3KHX YacTOTax JIUMHTHPYIOIIMM OKasblBaJjcs Iep-
BHIfi KpHTEPHH, NPH BBICOKHX — BTOpOH. B mnepecuere
Ha neuubesbl 3TH HOPMBI MPHBefeHH B TabJHlle.

MuoronerHuil ONBIT NMOKa3aJn, YTOo HOPMBI MPH HH3-
Kux uactortax (okono 4—8 T'u) MOXKHO HEeCKOJBbKO
CHH3HUTb, a NPH BHICOKHX — NOBBICHTb. Tak, B 1965 r.

3HaueHHe YCKOpEeHHS],
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'NUBTom 6niin pekoMennoOBaHbt hpefletbHO fomny-
CTUMBlEe 3HAYEHUS] aMIUIUTYJ BHOpanuu AJIS KHJIBIX
U CHNyXeOHBIX NOMeIeHHH, B KOTOPHIX YCTaHOBJIEHA
panMOHaBHTallHOHHAsl anmapatypa. s CpaBHHTENb-
HOH OIIeHKH aMIUIUTyAbl BHOpalHH MOryT OLITH Olpe-
JleJIeHbl 10 caenyloei ¢popmyJe:

1,3
— T\ (3)
I+ (-5—)
rjle n-—yactora kKojgebauui, 1.
Hopmbl BuGpanuu, ab

a =

Yacrora Bubpanuu, I'n

Ne
AsTOp HOpM

n/m 2 4 8 16 32

" 1] Hopwmei ITankoBuua, 105 | 111 | 109 | 103 | 97
1933 r.

2| Peuno#t Perucrp, 1975r.f 110 | 113 | 112 | 107 | 103

3 | Hopmu T'MHHBTa, 106 | 109 | 108 | 104 99
1970 r.

4| Peructp CCCP, 1975 . | 103 | 107 | 105 | 103 | 102

Hopmet HCO 1974 e.
no soadeiicTeuto
subpayuu Ha uenrosexa

IlosBnenue ycranoctu
3a

5 24 v 110 | 101 95 91 | 93
6 84 117 | 108 | 102 | 102 { 102
7 4q 122 | 112 | 106 | 106 | 106
8 l 4 129 | 119 | 115 | 113 | 113
Juckombopr 3a
9 24 4 “100 | o1 | 8 | 84| 83
10 8 u 107 98 92 92 | 92
11 ]. 4q 112 | 102 96 96 | 96
12 14 119 | 109 | 105 | 103 | 103
Bpen nas 3popoBbs 3a
13 24 4 116 | 107 | 101 | 100 | 99
14 8 u 123 | 114 | 108 | 108 | 108
15 4y 128 1 118 | 112 | 112 | 112
16 1y 135 |-125 | 121 | 119 | 119

CanurapHete Hopmol
Murucrepcrea
30pasooxparerus CCCP

17 | Mawunnsie otaenenus| 115 | 107 | 104 | 102 | 101
npu Ge3paxTeHHOM oGcJay-

XHUBAHUH (npe6GriBaHME
BaxTeHHoro He Gonee 1 u
B CYTKH)

18 | Mawunnbie otaenenus| 106 98 95 93 92
C TIIOCTOSHHON  BaxTol,
macrepckue, kambys

19 | Cnyxe6Gupie  nomeuwte-| 101 93 90 88 87
HUS: pyJneBasi ¥ wWITypMaH-|
CKast: pyGKH

20 | XXunble u o6mectBeH-| 96 88 85 | 83 | 82
Hble MOMeUIEHHs MpH peit-
Cax NPOAOKHTEJNLHOCTBIO
10 24 u

21 | To xe npu peficax Go- 91 83 80 8 | 77
Jiee CyTOK
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OTH HOPMH, NEepecYHTaHHBIE HA JeNUGENbl U IOKa-
3aHHBle HA pHCyHKe KpuBoit 8, omoGpennl TexnHue-
cKMM ynpabJienHeM MP®, JIns KOpPNyCHBIX KOHCTPYK-
uuit Peunoit Peructp PCOCP cyutan BO3MOXKHBIM J0-
nycKaTb npeBbimienHe HopM Ha 50%, uto coorBeTcT-
BYeT KpuBoii 2 W KO3pdHUHeHTy 2 B yuciaurene ¢op-
myasl (3) Bmecto 1,3.

120
) Hopmbl ponyctumoii BH-
LL 6panuu.
~ 2 1—HCO (rpaunuya ycTtano-
S \ \ ) ctH 3a 1 4 BoapeficTeus);
10 2 — nopmut THUBTa; 3 — Rop-
3 '\ \"\ Ml Peunoro Perucrpa
3 4 PC®CP; 4— HCO (rpanuua
3 N \\ ycranocTH 3a 4 u Bo3jefl-
© 5 \ cteua); § — HCO (rpanuna
S 100 < BPE[HOCTH AJs SAO0POBbA MNpH
\ JJTHTeIbHOM Bo3feliCTBHH);
£ w 6 6 — HODMEI MuuucrepcTsa
& \ \ sapasooxpaBenna CCCP aas
o — MallHHHOTO OTAEeJeHHs ¢ Io-
S 7 cToAHHOH BaxTofl; 7 — To XKe
80 & AnS cayxeGHBIX MOMeILeHHU;
\ = 8 — UCO (rpanHua JHCKOM-
8 tdopra 32 24 4 BozmelicTBus);
9 e== HOPMHI MuHucTepcTBa
P) anpaBooxpaHenus CCCP nas
80 - KHUIIEIX MOMellleRHH NPH MHO-
] roCyTouHHX peficax.
w1 2 30732

Yacmoma,lq

Hopmul Bu6panun Perucrpa CCCP npu BBICOKHX
yacToTax 6JIM3KH K HopMaM PeyHOro, a npH HH3KHX —
6osiee OCTOPOXKHBI (4-11 CTpOKa TaGJHIHL).

B 1971 r. MexayHapoqHOH oOpraHu3amuel Io
cranpaptusdauun  (MCQO) Owin paspaGoTan mnpoOeKT
HOPM N0 BO3JEHCTBHIO BHOpalMH Ha YeJOBEKa.
B 1974 r. stor cranpapt 61 onobpeH SInoHuen,
CHIA, ®pannuedn, Uranueit, Hunepnangamu u gpyru-
MH CTpaHaMH. B cranpapTe yCTaHOBJEHO ueThHIpe
YPOBHsA BHOpanHH: MOPOr YYBCTBHTEJBHOCTH, HHIKE
KOTOporo BHOpauus npaKTHYECKH He OILYILaeTcsd ue-
JIOBEKOM; TpaHHIAa CHHUXKEHHA KoMdopTa; rpaHHIa
CHHIKEHHMS TIPOU3BOAUTENBHOCTH Tpyda BCJIeNCTBHE
yCTaJIOCTH, BhI3BaHHOH BuOpauued; rpanuna BHOpa-
IIHH, OMACHON AJi1 30POBbSI yeJOBEKa.

OCHOBHBIM B CTaHAapTe ABJsETCH TPETHH yPOBeHb,
IV KOTOPOro B 32aBHCHMOCTH OT 4acTOTbI H BpeMEHH
BO3JIefiCTBHSI COCTaBJIeHH TabJauubl U rpa¢uku. Hactb
HopMm HMCO npuMeHuTeNbHO K BepTHKAJNbHLIM KoOJe-
6anusaM npuseneHa B Tabauue. ITo mamumm 7, 9, 13
CTPOK TabJHUIB Ha PHCYHKE MOCTPOEHLI TPH KpHBLIE:
CHH)XKEHHE TIPOM3BOAMTENbHOCTH TPYAA BCJEICTBHE
4-yacoBoro mOeHCTBHA BHOpalMH, IPaHHLA [OAHCKOM-
dbopTa npH MAJIHTEJLHOM MAeHCTBHHM BHOpauuu (24 u
u 6oJiee), a TaKxKe YpoBeHb BHOpAaLUH, ONaCHOH HJis
3JIOPOBbSI YEJIOBEKA NPH JJIUTENbHOM BO3JEHCTBHH.

C anBaps 1976 r. MunucTepcTBOM 31paBOOXpaHe-
nusi CCCP BBepnennsl «CanuTapHble HOpMBI BUOPAIlHH»,
KOTOPBIM JIOJIXKHBI YZIOBJIETBOPATh BHOBb INPOEKTHpYE-
Mble H TIPOXOJsIINe KamHTaJbHBIA PeMOHT cyna. Ilo-
NYCTHMBIIl YpOBeHb BHOpanuu Ha3HaudeTcsd B 3aBHCH-
MOCTH OT YacTOThl KoJie6aHud. BTopeiM mapamerpom
ABJISIETCA «HOMEp NpeleJybHOro CrnekTpay, 3aBHCAIIUM
OT Ha3HayeHus IOMELleHHs, B KOTOPOM HaXOAATCSH

Cynocrpoenne Ne 10, 1977 r.

JIOJH, H BpeMeHH BO3JEHCTBH Ha HHX BHOpaluH.
YacTtk canuTapHbIX HOpPM mnpuBefieHa B TaGuuue. Ilo
NaHHBIM cTpoK 18, 19 u 21 Ha puCyHKe nOCTpOEeHHI
rpadpuku. ComocTaBieHHe NMpPHUBeEHHLIX B TabaHLe H
Ha DHCYHKe JaHHHX IOKa3blBaeT, 4TO HOPMbl MHUHH-
crepcTBa 3apaBooxpaheHusi CCCP 3HauuTeJNbHO OTJIH-
YaloTCSl OT MEeXAyHapOAHBIX.

B Hactosuee BpeMsi MOCTYNAIOT MpeAJOXKEHHSI O
BBeJlEHHH BpPEMEHHBIX HOpPM BHOpaluH, AONYCKaIOI{UX
MOBLIIEHHE YPOBHA BHOpaLMM HA OJMH-ABa CIIEKTpa
(5—10 nB). Cnenyer, omHako, 3aMeTHTb, 4YTO 3TH
HOPMBI, KOTOpEIE IOKAa HE YTBEpKIAEHHI, NPUOJIHKAACH
K HopMmam HCO u Perucrpa CCCP, ocraiTtcs Bce-
TakH 6oJiee }KEeCTKHUMH.

PaccMoTpuM Tenepb OCHOBHBIE HCTOYHHKH BHOpa-
UMM U Mephl no Gopbbe ¢ Helo. OCHOBHBIMH HCTOYHH-
KaMHM HH3KOYaCTOTHOH BHOpallMH KOpIyca SBJSIOTCA
rpeObHbBle BUHTHI U M€XaHH3Mbl MaNIMHHOIO OT/EJIeHus.
YMeHbINTL BHOpALMIO MOXKHO JHGO ynpoyHsist Kop-
nyc, Ju6o ocnabnsasa Bo3Mmywiaronipe cuibl. [lepBoiit
NyTb — OOIEr0 IOBLIIEHHSI JKECTKOCTH Kopmyca —
npuBes OBl K pPe3KOMY YBEJHYEHHIO er0 MacCh H Io-
3TOMY MNpHMEHHM Jullb B 60pbbe C MecTHOH BHOpa-
nueii (HanpuMmep, AN YCTPaHeHHSI PEe30HAHCHBIX KO-
Jle6aHUHl TJIaCTHH CTaBATCH pebpa KEeCTKOCTH).

B03MOXHOCTH CHHIKEHHS BO3MYLIAIONIHUX MYJbCH-
PYIOIIUX CHJI, CO3[1aBaeMbIX BHHTaMH, yXKe IOYTH HC-
yepnaHsl. IIlupoko npuMeHAIOTCS TakKue Mephl CHHXKe-
HUSl BHOpaLMH, KaK yBeJHyeHHe 3a30pOB MeXAy BHH-
TOM H KOpNYCOM, BBIpABHHBAHHE MOJA CKOPOCTEH mnoj-
Xoffilled K BUHTY BOABI, YBEJIHUEHHe YHC/a JIONacTeH,
HanpasJsole HacaaKH.

Ilyabcupyromuye ycHaHus, CO3[laBaeMble MOPIIHEBHI-
MH MeXaHH3MaMH, COCTOST H3 HHEPLUHOHHBIX CHJ H
HX MOMEHTOB, BO3HHKAIOLHX BCJENCTBHE BO3BpPaTHO-
NOCTYMAaTEJbHOTO ABHIKEHHS AeTaJsel, H CHJ, BBI3BaH-
HBIX HEpPaBHOMEPHOCTBIO CO3[aBa€MOro JABHraTeseM
KpyTailero MoMeHTa. kMHepUHOHHBle CHJILI H HX MO-
MEHTBL B COBPEMEHHBEIX MHOIOLMJIMHJPOBLIX ABUTaTe-
JsiX CBelleHB K MHHHMyMY. KpyTsiuwe ke MOMeHTHI,
BbI3EIBaeMble aKTHBHLIMH CHJaMH (maBjeHueM rops-
IIMX ra3oB B LUMJIHHApAX), OCTAIOTCH, U OCHaGHTh HX
MOHO TOJIbKO Nepeiiii OT NOPUIHEBLIX MEXaHHU3MOB K
TypOHHAM.

HaubGonee nepcneKTHBHBIMH CPEACTBAMH 3aLHTHI
KOpIyca OT BO3MYILAIOIIUX YCHJIHH NMOPIIHEBHIX MeXa-
HH3MOB SIBJIIIOTCSI NOCTAHOBKA HX Ha aMOPTH3aTOPHI
H HCNOJB30BaHHe BHOPOU3ONHPYIOIUX H BHGPOMNOrJIO-
IMAOIINX KOHCTPYKUHMH Ha NYTH pacnpoCTpaHEHHs
BHOpanuu. IlepcnieKTHBHB TaKKe H yXKe NPHUMEHSIOTCS
KOHCTPYKIHH <«MJaBaIoOI{UX MOJOB» H <IJaBaIOLIHX
K2l0T». AMOPTH3HPYIOTCS Liesibie HAaACTpoiku. B psane
clayuaeB MOXKET OKa3aThCsl IesiecOOOpasHbM NpHMe-
HeHUe CPeIACTB HHAMBHAYaJbHOH 3alllUTBI: 3allHILEeH-
HBle TNIOCTH ynpaBJieHHs, Bubporacsias Mme6enb, BHO-
posamuTHas o6yBb H T. I.

Cienyer OXHOaTh, YTO HCNOJb30BaHUE MepeyHc-

JIEHHBIX MEepPONpHATHH NO3BOJHT 3HAUHTENbHO CHH3HTh
BpeHOe BJHSAHHEe BHOpPAlLlMM Ha YyeJOBeKa.



CYAOBBIE
YCTPOMCTBA
M OBOPYJOBAHME

KOHCTPYKTHUBHbBIE 0COBEHHOCTH
CYA0BbIX NOABEMHbBIX
MEXAHU3HPOBAHHbLIX NNATHOPM

1A NEPEBO3KH JIETKOBbIX ABTOMOBHJIEM

B. A. Imumpues, I'. I1. Xum4enxo

YAK 629.123.42:629.114

IlepBoe oTeuecTBeHHOe CYNHO C TOPH3OHTAJBHHIM
crioco6oM rpy3oobpabotku «VBan CKypuHauH» 0060-
PYAOBaHO HOBHIMH CrnelHaJbHBIMH THAPOPHIHPOBAH-
HLIMH YCTPOHCTBaMH, oG6GecneyHBaONMMH T[OpPH30H-
TaJIbHBI Crioco0 3arpy3KH M BRITPY3KH 4epe3 HOCOBYIO
annapeab. Ha cynHe npenycMOTpeHE NOIBEMHBIE Me-
XaHH3UpOBaHHble MJIaTGOpPMEl, NpeAHA3HAYEHHBIE HJIfI
NepeBO3KH JIErKOBLIX aBTOMOOMJeli Mapok «Boara» u
«)Kurynu», a Ha ninatdopMe TBHHIEKa, KpOMe TOrO,
MukpoapTobycoB «PA®y» (puc. 1). Ilnardopmer pac-
NoJIOXKeHB! OT 6GopTa n0 6opTa B MeXAynajgyOHBIX
NPOCTPAHCTBax TBHHAEKAa H TPIOMa H COCTOAT M3 12 0T-
JIEeNbHBIX CeKUHi (Mo IIecCTH B TPIOME M TBHHJIEKE).
Kaxnasi ceknus npeicrabisieT cO60H CBapHYIO MeTaJi-
JIOKOHCTPYKIIHIO, MMEIOINYIO 3KECTKHH MNpPOAOJBHLIN U
nonepeyHblii HabOop M CTaJbHOM HACTHJ  TOJILIHHOM
5 MM, pacCuHTaHHYI0O Ha CO-
OTBETCTBYIOIIlHE  JIHHAMHUYe-

CKHe Harpyskd, BO3HHKAIO-
(e NPH TepeiBHKEHHH HJIH a)
TPAHCIIOPTHPOBKE aBTOMOOH- an

npHOOPHBIX IUUTOB, PacHOJOXKEHHBIX Ha npaBoM O6o0p-
Ty (0 OJHOMY B TpIOMe H TBHHJIEKE).

Fuppononucnact (cM. puc. 2) mnpeacrasiseT CO-
60M UMJHHAP, K IUTOKY KOTOPOro NIAPHHPHO MpHCO-
eluHeHa IeCTHINKHWBHAS KapeTKa. CTaJbHbIE NMOABEM-
Hble KaHaTbl BMeCTe C KapeTKod 06pasymoT ABykpar-
Hel OOpaTHbIfl nosucnacT. OAuH KOHell KaxKJoro u3s
KaHaTOB 3aKpellJleH B paMe THApONOJHcnacra, a apy-
rOil — B HaTAXKHOM YCTPOHCTBe CEKLHH, NpH MOMOLILH
KOTOpPOro BHIpaBHHBAIOT €€ IOJIOKEHHe OTHOCHTEJBLHO
TOPH30HTANBHOH MJIOCKOCTH. TpaccHpoBKa obecrneyH-
BaeTCsl C NOMOILIBI0O OfHO- U MHOTOMIKHBHEIX OJIOKOB,
PacnosOKeHHBIX Ha IOABOJOKE B TOPH3OHTAJLHOH H
BEPTHKAJBbHOH MJOCKOCTSAX.

B paGouem (HHKHEM) TOJIOXKEHHH OOPTOBHIE
KPOMKH CEKLHUA ONHPAIOTCA Ha }KeCTKHe KpPOHLITEHHHI,
npHBapeHHble K Habopy. Ha kponuTedHax ycTaHOB-
JIeHbl KOHHYeCKHe (HKCHpYIOLHe UITLIPH, KOTOpHIE
NPOXOAAT yepe3 OTBEPCTHS B CEKIUSIX M HE NOMyCKaloT
HX CMellleHHs B IOPH3OHTaJBHOH MJocKOocTH. B cpen-
Hell 4YacTH CeKIHH YCTaHOBJIEHH CKJIaJbIBaIoL{HeCs
NOJIBECKH, NOMAJEPIKHUBapIlNe CEeKUHH B pabGoueM IO-
JoxeHnH. Korma cekuum 3akpenyieHbl «MO-MOXOJHO-
My», NOJABECKH B CJIOXXEHHOM BHJle PAacIoOJIOXKeHhl B
npoemax Habopa nany6sl. IIpu nogbeMe Kaxpnas cek-
IIUsl NlepeMeliaeTcs B yeThipeX BepTHKAaJbHBIX Halpas-

Jei. B HacTuse cekluili HMe- {
rnn

HOBKH TaKOB YCTpOfr’ICTB Kpe-

IOTCSI OTBEpPCTHA I ycCTa-
IJIEHHS aBTOMOOMJIeH. bmop ”eﬂsﬁ””

B cnyyae mepeBO3KH Ha
nany6ax TBHHAeKa H TpIOMa 9)
APYrHX  KPYINHOrabGapHTHBIX
FPy30B, CEKUHH TIOAHHUMAIOT-
ca K noamanybHomy Habopy

H (QHUKCHPYIOTCA B  TNOJOXKe-
HUH <«mo-noxoaHoMy». Ilons-

eM (onyckaHue) KaxIoit cek-

IIMH TPOHM3BOAUTCA C IIOMO- 5)

7
\

IO KaHaTOB THAPOIIOJHCIA-

ST L

cra (puc. 2). Pabouas xun-

()

KOCTb B CHJIOBBIE UHJHHAPHI
IHApPONONUCIIaCTOB o aeTCsA

I

OT TPynmnoBoil HACOCHOH CTaH-

]

LMH, MUTaIIEed elle pAfx rH-
ApPOMEXaHHU3MOB M YCTPOHCTB.
YnpapneHne ruAponOJHCHA-
cTaMH mJaTHoOpM OCYLUECTB-
JSIeTCSI ¢ MOMOIUBIO 3JIeKTPO-
THApPaBJAHYECKOH CHCTEMBI C

Puc. 1.
«UBan CkypuaHH»:

1 — cexnun nnatdopMbl TBHHAEKA; 2 — ceknuH naaTPopMH TPIOMA;
4 — nopbeMHasg Y4acTh HOCOBOH OKOHEUHOCTH; § — HOCOBOe CKJafhIBalolleecs MOAbeMHoe amnapelbHoe
yerpoiictBo; 6 — Mupce; 7 — NMOoN'beMHHK (CTpesKaMH MOKa3aHO HanpanRjeHHe JABHXEHHS NOTOKOB aBTOMN-

Cxema o6uero pacnoJioxeHuss aBTOMOOMAbHBIX nJatdopM Ha cyaHe THNA
a— NponoOJLHBIA pa3pe3 TPIOMOB; O— njaH nNaTOpMbl B TBHHAEKE;

6 — naaH naatdopmul B TpIOMeE.
3 — BHYTPHUTDIOMHasA annapens:

Ounelt npu 3arpyske).
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/
a) ,/L, ~rrrrrrrrr I P _i Puc. 2. O6muit Bua NpHBOAA NOABEMHOrO
- S 1—{ '\YT 1 ' yCTpoiicTBa aBTOMOOGHMJBHBIX mNJAaTdhopM:
_ ) — .— B @- —_— a— Bup, c60Ky; O0— BUJ CBEpXxy.
" " p 3 Y \ I — TATOBHE KaHaThl; 2 — FHAPOUHANHAD; 3 ~— Ka-
1 ‘&444@ AW L £+ + perka C LIECTHUIKHBHLIM G6JloKoM; 4 — paMa npH-
s T @ \ Boja; 5 — oCH KaTKOB; 6 — jlanlbl KpenJjieHusa
4 Xod xapemuu K cyAonoMY dyHaaMeHTy.
J 2
J) \
T y FA CaE F1 |
- — + 0+
e N7 \=3 ;D B s - MeXaHH3HPOBaHHas o beMHast
=== - b= —— — e —————— -
===1i0<=> - === = nanardopMa (puc. 3), mpenHasHa-
= T + yeHHasl NJI IepEeBO3KH JIErKOBHIX
+ T 3 G aBTOMAalIWH M cocTosimas u3 10 cek-
7 upd (b—nmno AJiHHEe M 2 — 1Mo IIH-

JSIOIINX, NPHKpPENJIEHHBIX K 6opTaMm, H (pUKCHpyeTcs
OT CMeILeHHSI B TOPH30HTAJbHON IIIOCKOCTH TaKHM XKe
cnoco6oM, KaK U B paboyeM IMOJIOKEHHUH.

3akpenyieHHe KaxJOH CCKUHH <«IO-NOXONHOMY» H
oTAaya (UKCHPYIOIHX LITHIDEH NPOH3BOAHTCH BpYY-
Hyl0, C NOMOIUBIO PHIYAXKHOTO YCTPOHCTBA, YCTAHOB-
JeHHOro Ha 6opty. K aToMy ycTpoOiiCTBY nofcOelHHe-
Hbl KOHIIbI KAHATOB, YNPAaBJAIIIUX [OJIOXKEHHEM LITHI-
pell. [l obecnieyeHuss 6e30MaCHOTO NEPENBHIKEHHS B
paiioHe nnatdhopMel, Haxojsfeics B paboyeM moOJO-
JKEHHH, KPOMKH CEKIHH IO NepHMEeTPY OrpaxkKaaloTcH
CbEMHBIMHU JleepaMu U TPyOYaTHLIMH NMPUBAPHEIMH GOp-
nopamu. Ilocne paccranoBkH aBTOMOOHJEll Ha MecTa
U1 TPAQHCNIOPTHPOBKH HX KpenmsT K HacTHJIaM CeKUHuH
TPOCOBLIMH CTSI2KKaMH.

Bpems, Heo6x0MMOe Ha ONyCKaHHe BCeX CEKUHH
TpIOMa M TBHHJEKa B pabouee NOJIOKEHHe, COCTaBJseT
25—30 muH. B mepBOM 3KCIJIyaTaLMOHHOM pefice Ha
CYAHO OLLIO MOTPYKEHO CBOHM XOAOM 545 aBTOMAaIIMH
MapkH «)Kuryam», M3 KoTophix 218 pacnonaraJnauch
Ha MNOABEMHBIX IJaTopMax, a OCTaJbHbIE HA Ia-
Jybax.

Bpems, Heo6xonUMOe Ha NOJIHYIO 3arpy3Ky H Kpen-
JeHnne 545 aBroMammuH <«)Kuryau», coctraBmyo 11 vy,
a Ha HX BHIPY3Ky — Bcero 4 u. BrinonHeHue 3THX
ornepauuii Ha OOBIYHOM CYXOI'pPy3HOM CyAHE NOTpebo-
Bajio OBl COOTBETCTBEHHO He MeHee 48 u 20 u.

OnbIT nepeBO3KH aBTOMANINH B Ha4aJjbHBIA NepUOL
3KCIJIyaTaluu Temnoxona «Mean CKypuauH» noiarsep-
IWJI 35KOHOMHUYECKYIO 11eJ1ecO00pa3HOCTh HCIIOJIb30Ba-
HHUSl NEPBHX OTEUECTBEHHEIX CYIOB C TOPH30HTAJbHBIM
crnoco6oM rpy3006paboTKH, OOOPYAOBAaHHHIX aBTOMO-
OuMbHBIMH MJIaTGOpMaMH, H NOKasal, YTO OHH Haxo-
JATCA Ha YPOBHE AHAJOIHYHLIX COBPEMEHHBIX CYIOB
3apy0exkHON NOCTPOHKH.

Ha nocnenyromux cepuilHbIX cynax tuna «lBaH
CKypuMH» B KOHCTPYKUWH aBTOMOOHJBHBIX MJaT-
¢opM BHeCeH Pl H3MeHeHHH. B 4acTHOCTH, HaCTUJ
CEeKLHl BHINOJHEH H3 NPOCEYHO-BHITSXKHOHN CTaJH, H3-
MeHeHa KOHCTPYKUHSI 3aKpenJieHHsl CEeKLUH#l «IOo-1o-
XOAHOMY» y mOABoJOKa (nmpeaycMoTpeHa (HKcalusd
CEKIHH B 3TOM [MOJIOXXEHHH OT CMeIleHHs B TOpH3OH-
TaJIbHON IJIOCKOCTH NPH KauKe CYAHA).

.B- HacTosflllee BpeMs 3aBepIIAeTCs NOCTPOHKa HO-
BOr0 KpYIHOrO CymHa Tuna <«ATJaHTHKa» C~ TOpH-
30HTaJIbHEIM cnoco60M 3arpy3kd TPIOMOB uepe3 KOp-
MOByI0 pamny (cM. TaGauuy).:Ha atoM cyAHe B Mex-
oynajgyGHoM NpPOCTPAHCTBE TBHHIEKA INpeflyCMOTpeHa

puHe TpooMa). YCTaHOBKa IJIaT-
¢bopMHl B TpIOMe He NPEAYCMOTpPEHa, OAHAKO B CJY-
yae HeOOXOJMMOCTH OHA MOXeT ObITh TaM NpHMeHeHa.
Tak xe, Kak u Ha cyaHe tuna «VBan CKypuaus»,

CpapHHTeJbHBIE JJaHHBIE MO TJIABHBIM pasMepeHHsIM CYAOB
C rOPH3OHTAJBLHBIM cnoco6om rpy3o06paGoTku
H XapaKTepMCTHKaM rujpoo6opynoBanuMsi s MPHBOAOB NOABbEMA
CeKlMii aBTOMOOUABHBIX nJaaTdopm

Tun cynos
HaumMeHoBaHuHe XxapakTepHCTHK
.ViBan Ckypuanu® | ,ATaauruka“
T'rasHele pasmepenusn
U XxapaKTepucTuxku cyoos
Hauna, m:
HauGosbluas, 139,6 227,0
MeXJy nepneHiuKynsipaMu 127,4 204,0
IUnpuna Ha Mupene, M 19,2 30
Bricota, M:
Gopra 13,1 21,3
IPy30BOro TPIOMa B CBETY ' 4,25 5.3
IPYy30BOrO TBHHJIEKA B CBETY 5,22 5,3
IlosHoe BomoM3MEllEHHE, T 10 600 35 895
Jenpedit, T 4600 20 270
Paccrosinne ot saGopa nany6 Ao
HacTUna aBTomyaTQoOpMHl B CBe-
Ty, M:
B TBHHJEKE 2,1 2,2
B TpIoMe 1,7 —
Hannete 0 eudpoobopydosaruu
Tun Hacoca AxcuanpHo- | BunTOBOH
NOPLIHEBOH
NOCTOSIHHOH
NPOU3BOAHU-
TEJILHOCTH
IIpou3sBOAUTENBLHOCTL HaCOCA, 38,6 65
J/MHH
PaGouee JplaBneHHe B CHCTEME, 160 160
Krc/cm?
Tun ruppounnuuapa npusoja Mnymxepusiit | Tlaynxep-
noxbema HBIH
Xon lToKa rumpoumnuenpa, vm {1000 u 1300 1250
JlHamerp THAPOLMJMHIPE, MM 220 280
Yeunusa Ha 1uTOKe, TC 57,9 80




Cynogble YCTPOMCTBA M 000pPYJAOBaHMKE

iitardpopmMa pacnonoxeHa ot 6Gopta M0 g
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ToMamHH. KOHCTPYKIMH COCTaBHLIX YacTei *JJ S R > =T VAL ﬁ
aBTOMOOHJIbHBIX nJaThOpPM CYAOB THIA Ll / i”"
«Ban Ckypuann» u «ATiaHTHKa» aHaJo- = ,_’ / JD / /
ruunbl. OnHako Ha «AT/NaHTHKe» YCOBep- N = {} P (E)LEJ
IIEHCTBOBAHBI OCHOBHBIE KOHCTPYKTHBHBIE [ - 1]
y3Jbl naatopM H annapatypa yInpaalie- 1 ©
Hus. Tak, rugponosucnactel nogbeMa Cek- ©) - () @J - O
Ui 1 annapesu pacnoJoxeHbl Ha 6opTax, =t o e o 2

YTO MNO3BOJsIET B JII0OOe BpeMsl INpPOU3BO-
OUTb HX OCMOTP HJH PEMOHT, He3aBHCHMO
OT NOJIOXKEHHSI nJatGOopMbL. YrnpasieHue
KperJieHHeM CEKLHH <«I0-NOXOJAHOMY» IIpO-
H3BOJUTCS ABTOMATHYECKH C IOMOILLIO
3JIeKTPOTHAPABJNYECKON CHCTEME.

Hcnonb3oBanne aBTOMOOHJABHONH myaTGopMel Ha
CyIHe THNA <«ATJAHTHKAa» TO3BOJUT JOMOJHUTENLHO
nepeBo3uTb 230 apromamuH «)Xurynu» uau 160 as-
ToMamuH «Bosrax.

ITenecoo6pa3HoOCT NPHMEHEHHS aBTOMOOHJBHBIX
maTdopM Ha cygax C TOPH3OHTAJNBHBIM CHOCOGOM

0630P KHHUr

Fyab A. H. v gp. Kouunueckne o6onouky, ocaab-
neHHbe oTBepcTuaMuU. Kues, «HaykoBa pymka», 1976,
162 c., nena 1 p. 11 k.

ITocranoBka 3anay 06 oOnpeneleHHH HanpsiKeHHO-Aedopmu-
POBAaHHOI'0 COCTOSIHHA TOHKHX KOHHYECKHX 000J04eK, ocsabJeH-
HHX BhIpe3aMH. Mertonbl pellleHus 3apau g 0GOJNOYEK C MaJibl-
MH H OOJNBIIMMH OTBEPCTHAMH M MX peanu3anus C MNOMOLIBIO
9BM. HccnenoBanne BiMsIHMSL CBOHCTB MaTepHalla, BHIOB Ha-
rpy:KeHus, pasMepoB H (OPMbI OTBEPCTHSl Ha Hanpsi)KeHHOe COo-
CTOSIHME B 30HE KOHIEHTPAIMH HaNpsKeHHH.

MoHorpadua paccunTaHa Ha HayYHO-TEXHHYECKHX PpaGOTHHU-
KOB.

Fynpo6un A. A., ounkear I H. Pasmepunasa mopnep-
HH3aLUuf H nepeoﬁopynonanue cyzros. JI., «Cyno-
cTpoenmes, 1977, 192 c., uena 77 kom.

Bonpocel MofeprHH3anuu ¥ nepeoGOpPYNOBAaHHS MOPCKHX Cy-
IOB C H3MEHEHHEeM HX TIJIaBHBIX pa3MepeHHil nyTeM pasneseHHs
KOpTyca Ha 4YacTH M MOCJENYIOLIEr0 COeJHHEHHS UX C JnoGaBie-
HHEM BCTaBOK M HaneNOK. KOHCTPYKTHBHBIE H TeXHOJOrHYecKHue
pellleHHs,, PEKOMEHAALMH MO ONpEeNeNIeHHI0 OCHOBHBIX 3JIEMEHTOB
H XapaKTepHCTHK MOJEpHH3HPYeMBEIX M NEpeobOPYALyeEMHX CyAOB
Ha HayaJdbHOH CTafMH NPOEKTHPOBaHHUSl, CHCTEMAaTH3HPOBaHHBIE
MeTOAB NPHMHUMNHAJBLHOH TEXHOJOTHH MNepecTpPofiKKM KOpMyCOB.
JroHOMHYEeCKoe OGOCHOBaHMe 11eJ1eC006pa3HOCTH pa2MepHOfi MO-
JlepHH3aLKH H nepeo6OpyLOBaHHs CYNOB.

HOpo3poBuy B. H. N'asogauHaMHUYeCcKHEe NOJALIHUIM-
HHu KH. JI.,, «Mauunoctpoenue», 1976, 208 c., nena 83 xom.

Oco6enHOCTH Tmpolecca Tra3oBofl CMa3KHM, KJjaccugpukanus
onop € rasoBofi CMa3KoMH, NMepPCNeKTHBLEI HCMOJbL30BaHHS U IpHMe-
pbl TNpHMEHeHHS ra3ofiUHaMHUYeCKHX NOJIIMIHUKOB B NpHOOpax M
MallMHaX. TeopeTHueCKHe OCHOBBI pacyeTa H NMPOEKTHPOBaHHs ra-
30[MHAMHYECKNX MOALIHIHKKOB MPHOOPOB M GHICTPOXOAHHIX Ma-
LIMH MaJioll MowHocTH. MeToa pacuera, yuyHTHIBAIOIIHE JHHAMHU-
yecKHe CBOMICTBa KaK CMAa30YHOH TNJIEHKH, TaK W MAIIHHH B Iie-
JIOM.

3araesckuii T. u np.
Huk a. Ilep. ¢ momeckoro. M.,
2 p. 59 k.

I[lpoMbimineHHass 3J€KTPO-
«JHepruda», 1976, 640 c., nena

3 Cynoctpoenne Ne 10, 1977 r.

Puc. 3. Cxema ofumero pacnojoxeHuss aBTOMOGHIBLHOH miaTdopmbl Ha
cyaHe THnNa <«ATJaHTHKas: @— NPOAOJbHLIA pa3pe3 TBHHIEKa;

6 — njaaH
TBHH]ICKA.
1 -~ anmnapeap; 2 — CeKlHH aBTOMOOHMABROH nnaTdopMel.

rpy3006paboTky cBsizaHa ¢ GoJblled HX yHHBepCaJib-
HOCTBIO C TOYKH 3PeHHs BO3MOXKHOCTH MepeBO3KH pas-
JIMYHBIX IPY30B (KOHTeHHephl, MaKeTH, aBTOMAalIHHBI
H T. II) H MakCHMaJbHOro HCHOJIb30BAHHS Ipy30BMe-
CTHMOCTH TPIOMOB, YTO TOJIOKHTEJBHO CKa3bIBAETCS
Ha MNOBLIIEHHH PEHTabeJbHOCTH MOPCKHX II€PeBO3OK.

IlpuHUMNB! ycTpOHCTBA M JEHCTBUSL COBPEMEHHBIX 3JIEKTPOH-
HBEIX 3JIeMEHTOB H CXeM, a TaKxKe BO3MOXHOCTH HMX NpPHMEHeHH
B IPOMBIULJIEHHOCTH; B aBTOMATHKE, HM3MEPHUTENbHOH TeXHHKe H
NpH HepaspyllalouMx HccleoBaHUSAX MaTtepuanoB. Bonpoce!
MPOMEILIVICHHOr'O TEJNEBUAEHHS M INpHMEHeHHs CXeM B TEXHOJIO-
THH.

Kuura npenHasHayeHa [yl MHXXEHEPOB U CTY/EHTOB BY30B,
CrellHadu3HpPYIOILNXCA B 006JacTH NPOMBILIJIEHHOH aBTOMATHKH H
3JIEKTPOHHKH.

Hrun J1. U., Bonotuuiit K. A. [InanupoBauune ontH-
MaJlbHOTO pa3Mepa npeanpusatuda M., «MalwuHo-
cTpoenue», 1976, 184 c., uena 66 xom.

Ilpo6iema mnoBhilleHHsi 3¢(PEKTHBHOCTH OOLIECTBEHHOIO MNpO-
H3BOACTBA 3a CYeT pPAlMOHAJBHOrO MJIAHHPOBAHHA KOHIEHTpPAlHH
NpPOK3BOACTBAa. 3aKOHOMEPHOCTH BJIHAHHMS HAa MaclITabunl mnpej-
NpUATHH Pa3NUYHBIX SKOHOMHYECKHX, OPraHH3alHOHHBIX ¥ TeXHH-
yeckux (axTopoB. Meronnueckde pa3pabGOTKH THIOBLIX NPOEK-
TOB NpeAnpusATHil Ha 6ase HX pasMepHLIX DSANOB, ONpefeNfeMbIX
C NOMOLIBI0 SKOHOMUKO-MAaTeMaTHUYECKHX MojieJlel ONTHMaJbHBIX
KOMIIIEKCOB OCHOBHOIO TE€XHOJIOTHYECKOro o6opynoBaHHs.

Kanra paccuvtaHa Ha paGOTHHKOB SKOHOMHYECKHX CHYK6
MHHHCTEPCTB, BEJOMCTB, HAaYUYHO-HCCIEJOBATEJLCKHX M MPOEKT-
HBbIX OpraHu3alUi.

Kapreeanmsuau 10. H., Tanaktuonos 0. U. Upneaau-
3allHAg CJHJOXHBX JAHHaAaMHUYeCKHX cucteM. M,
«Hayka», 1976, 272 c., nena 1 p. 40 k.

IlyTH ynpolueHuss NHHAMHYECKHX CHCTEM BLICOKO#l pasmep-
HOCTH, MNO3BOJSAIOIIHE HX PaCCYUTHIBATH C TMOMOILUBIO BLIMHCJIH-
TEJNLHEIX CPEACTB.

Kuura npenHassaueHa AN HHXKeHepOB-HCCleNoBaTeseld, me-
XaHHKOB, 3aHMMAIOMIUXCA TPHKIAIHEIMH BOMPOCAMH.

Kennu JIx. E. TexHHKa OCBOEHHSA MOPCKHX ray-
6uH. Ilep. ¢ aurn. JI., «Cynmoctpoenne», 1977, 312 c., wmeua
1 p. 57 k.

OG6Go6LeHHe OCHOBHBIX 3TanoOB Pa3BHTHA BOJOJA3HOTO Jena,
€ro COBpPEMEHHOe CcOCTOfHHMe M mnepcrnekTHBH. Ilpo6nemEl, cBfi-
3aHHBIe C MpeGbIBaHHWEM 4YeJOBEKa I1OJ, BOAOHN, ONuCaHWe HOBed-
IIHX THNOB IJIyOOKOBOJHBIX KOMILIEKCOB, JBIXaTeNbHBIX amnnapa-
TOB, HHCTPYMEHTOB H 0GOPYJAOBaHHS.

Kuura npepHa3sHaueHa IJi LUMPOKOTO Kpyra 4HTaTeNefl.



OCHOBHBIE MPOBJIEMbI
ANUTENBHOI0 XPAHEHHA BOAbI

FO. C. Becenos, A. A. Heseposa, A. ®. Kowenes

YAK 628.1.001.5

Bonpocel, cBf3aHHBle ¢ XpaHEHHEM 3anacoB Ipec-
HOH BOAbl, B HalH JHH OCTAIOTCH HE MeHee aKTyalib-
HBIMM, 4eM B 3M0Xy 3apoxJeHHus MopenJaBaHus [1].
[TocTOsIHHBIA MHTEpeC CHEeLHaJUCTOB K 3TOH mnpobieme
NIOJATBEPXK1A€TCH, B YAaCTHOCTH, T€M, YTO H3 4—5 THI-
CAY eXErofHbIX NyOJHKalUui MO TEXHOJOTHH OYHCTKH
BoZL 0KoJio 10% B TOH HMJAM MHOH Mepe KacaloTCs BO-
IIPOCOB IJIHTEJNbHOTO XpaHeHHs BOABL. AHasu3 JHTEpa-
TYPHBIX UCTOYHHKOB NO3BOJIMJI COCTaBUTh KJ1aCCH(UKa-
IIMI0 OCHOBHBEIX HampapBJIeHHH Hay4YHO-TEXHHYECKOTO
nporpecca B 3Toil ob6aactH (puc. 1).

MHorounciieHHbEle TMrHeHHYeCKHe HccaenoBaHus [2]
B OCHOBHOM IOCBSIIIEHHl OGOCHOBAHHIO BO3MOXKHOCTH
NpHUMEHeHUs KOHCTPYKIHOHHBIX MaTepHanoB M O6ak-
TEPHUIMJIHBIX BEIIECTB B NPAKTHKe XpaHEHHS NHUTbEBOH
Bonbl. PH3HKO-XMMHuecKHe HccJemoBaHus [3] mposo-
OATCS C LeJbl0 HM3Yy4YeHHS OTPHIATeJIbHOro BJIHSHHA

[uz2ueHuyeckue acnexkmesl

QPu3uko-XuMUYECKUE QCNEKMbI

KonnoudHo-xumuyeckue acnexmel

Cnocober xparernusn. Texnonozus

Jrumensrnoe

XpaHenue
Sode

KoxncepBanmer

AHMUKOPPO3UDHHBIE  NOKPbIMUSR

KoHcmpykyuu yucmepn u
ycmpodem8 dns xparneHus

| Ixcnnyamayus  pesepByapob
u YyucmepH

Puc. 1. HanpaBneHus Hay4HO-TEXHHYECKHX MHCCJIENOBaHMil
no npobjemMe AJIUTENLHOrO XPaHEHHS! BOJBI.

pa3HOOGPa3HBIX BHEIIHMX (PAaKTOPOB M MpPHUMEHSIEMBIX
MaTepHaJOB Ha KaueCcTBO XpaHsulefics BOAH H IO-
MCKa NyTell CHMXKEHHUSI 3TOrO BJUSHHSA.

K uncny HOBEHIX HanpaBJieHHH cCJeLyeT OTHECTH
HCCJIe0OBaHUs, B KOTOPHIX XpaHslascs BOAa H3yyaeT-

CYJAOBBIE
CUCTEMBI

Csl C TNO3MLMIA COBPEMEHHBIX KOJJIOHAHO-XUMHYECKHX
npeACTaBJeHH  {4], ¢ TOMONIBIO KOTOPHIX MOXKHO MOJY-
YUTh TEOPETHYECKOe OIMCaHHEe COCTOSHMS YCTOHYH-
BOCTH JHCIIEPCHOH CHCTEMB! (3arpsi3HeHHOH BOZEBI) H
BEIOpaTh ONTHMAJBHBIA cnocob ee KOHIMIIHOHHMPOBA-
HHS.

TexHosoruueckue acnekTH HccjepnoBaHuil [5] cBo-
IATCS K CO3MaHHUI0 3((PeKTHBHHIX CIOCOOOB XpaHeHHS
BOIBI B PAa3JIHYHBIX YCJIOBHIX: B KOMMYHaJbHOM XO-
3s1iicTBe, Ha OOpTY CYJOB, B JieTaTeJbHBEIX anmapartax
u Ap. IHTeHCHBHO H3yvaloTcsl TPAaNUIHOHHBIE M pas-
pabaTHIBAIOTCSl HOBBIE KOHCEPBAaHTH — BelleCTBa, 006-
Japamoniye OGakTepHUHAHLIM H OaKTepHOCTaTHYECKUM
sa¢pderramu [6].

B camocTosiTebHBEIR pa3gesn chaenyeT BLINEJIUTH
paboTHl MO CO3JIaHHI0 W NPOMBILIJIEHHOMY OCBOEHHIO
AHTHKOPPO3HOHHBIX MaTepHaJiOB, NPHMEHSEMBIX IJs
3alUTH UHCTEPH nHTbeBOH Boabl [7]. Takue paGoTwi
B OGOJIbUIHHCTBE CJy4aeB OJHOBPEMEHHO BBHINOJHSIOTCS
H B THTHEHHYECKOM acrnekTte [2].

IIpuknanHble UCCIENOBAHMS BeAYTCS B HampasJe-
HUH pa3pabOTKM KOHCTPYKLIHH IHMCTEPH H YCTPOHCTB
IJIs XpaHeHHus1 BoAH! [8] u NoMCKa ONTUMAaJbHEIX YCJO-
BHH MX 3Kcrnayarauuu [9].

Ony6auKoBaHHbIE AHHBIE CBHAETEJILCTBYIOT O TOM,
YTO M3 NOKPHITHiI B BOJLY BHIJEJSIOTCS BeLleCTBa, OT-
JUYaIoUlHecsl CBoed NpHPOLOi (OpraHHyecKHe U HeOp-
raHH4yecKHe), arperaTHeIM COCTOSIHHEM H KOHLEHTpa-
IlHel, NPpUYEM MOCJHeHAS COM3MEPHMa C KOJHYECTBOM
BeUleCTB, NEepPBOHAYaJbHO pPAacTBOPEHHEIX B BOJle

(puc. 2).

BJyiMsiHMe aHTHKOPPO3HOHHBIX NOKPHITHH Ha (H3H-
KO-XHMHUECKHe CBOWCTBA XpaHALlEHCA BOALI B JIMTE-
paType ONHMCAaHO HEMNOJIHO, a HHOTla M NPOTHBOPEUH-
BO, TaK KakK HCHOJb30BAJUChb pAasJHuHble METONHKH
M CTABMJIUCh HWHBHIE, Y4eM Yy aBTOPOB IpejjaraeMoi
ctatby, 3apaud. [TosToMy nJig cucTeMaTH3alluH CBe-
JeHHH 00 HM3MEHEHHHM CBOHCTB JHCIIEDCHOHHOH Cpefbl
B Ipouecce XpaHeHHs BOABI M TIOJYYEHHS] HMCXOINHBIX
JaHHBIX (B BHIE 3KCTpeMaJbHBIX 3HAueHHWH NoOKasarTe-
Jiefi KayecTBa) IJIS NPOEKTHPOBAHUSA CYLOBOrO 06OpYy-
JIOBaHHS KOHAWUIHOHUPOBAHHUS BOJABI ObLIO BBHITIOJHEHO
JJabopaTOpHOe HCCJeNOBAHHe AECATH BHIOB aHTHKOp-
pPO3HOHHBIX NOKpHITHH (TabJ. 1) u3 uuciaa Kak yxe
IpPHMEHSIEMBIX B CYNOCTPOEHHH, TaK H HaXOASAILIMXCH
elle B cTaiuy pa3paboTku. ITOKpEITHA HAHOCHJIMCH Ha
o6e CTOPOHBI CTaJbHBIX 00pa3noB pasmepoM 100X 50X
X2 MM Mo TeXHOJIOTHH IpenNpUsTHHA — pa3paboruu-
KOB NOKpHITHH. KpoMe TOro, B TeueHHe JBYX CYTOK
npoBoAHJach ne3uH(peKIHs 06pasloB pacTBOPOM XJIOP-
Hofi m3BecTH (20 Mr/;n aKTHBHOrO XJopa) C execy-
TOYHOH CMEHOH pacTBOpa M C Nocjenyroulell TuaTelb-
HOH OTMBLIBKOH BOJOIPOBOJNHOM BONOH MO CTOHKOro
HCYe3HOBeHHs1 B Hel 3amaxa xJopa (0,3—0,5 mr/a).



Cynoebie cuCTEMbI

CyTb skcnepuMenTa 3akjiouajach B TOM, 4TO CTeK-
JISIHHBIE JINTPOBBIE €MKOCTH 3aMOJHSJINCh BOAOIPOBOJ-
HOH BOJIOW, a 3aTeM Ha KalIpOHOBOW JieCKe B BOJAY IIO-
TPy>KajJiHCh MOAroTOBJIeHHEIe oO6pasusl. OTHOWIEHHE
[OBEPXHOCTH MNOKPHITHA K 00BEMYy BOJH COCTaBJIAJIO
10 M2: 1 M3, yTo NpUMEpPHO B ABA pa3a MPEBHINIAET 3TO
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Puc. 2. XuMHyecKHe BellecTBAa, NOCTYNAalolUiHe M3 INOKpbl-
THA B BoAy (nO JHMTEPATYPHbIM HAHHBIM).

COOTHOLIEHHe IJif LHCTEPH NMUTbEBOH BOABI Ha Cydax
H yXeCcTouaeT YCJOBHSA Ja6OpaTOPHHIX ONHITOB.
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HccaenoBanusi nposopuaunce B Teuenne 2000 u
(83 cyT.) npu ABYX pexKHMax XpaHEHUS BOJH: B Tep-
Moctate npu Temnepatype 40—45°C W npu KOMHAT-
HOIl TeMiiepaType B TeMHOTe. JlJIHTEJbHOCTb 3IKCIIEpPH-
MeHTa H TeMnepatrypa BHIOHpaJHCh HCXOAsl M3 HaM-
6oslee xapaKTepHBIX YCJOBHH XpaHEHHs] BOLHBI Ha Cy-
Jax.

Ha nporsixkeHuu Bcero mepuojia XxpaHeHHss Kauye-
CTBO BOJII KOHTPOJIHPOBAJIOCh IO CJEAYIOUIHM IOKa-
3aTelisiM: IBETHOCTb, MYTHOCTb, 3anax, pH, obuias
JKECTKOCTb, OKHCJISIEMOCTb, COJlepXKaHHe JKene3a, LHH-
Ka. AHajiu3pl BBINOJIHAJHCL MO CTaHAApPTHBIM METO-
JIHUKaM.

B pesyJsibTaTe HcCJeJOBaHUH YCTAHOBJEHO CJIEAYIO-
mee. [Tpu temneparype 20°C K KOHIy cCpoKa XpaHe-
HUSl HaOJIomaeTcss pa3pyllieHHe IOBEPXHOCTH G60JIb-
IIMHCTBA TNOKPHITHH (KauyeCcTBeHHble OCOGEHHOCTH NpH-
BeleHs B TabJ. 2) M, KaK cJejCTBHe, U3MEHeHHe HC-
XOIHBIX XapaKTepHCTHK BoAH. Bo Bcex ciayuasix no-
BHIIIAJIach OKHCJsieMOCTh (B 3—95 pa3) W IBETHOCTb
(8 1,2—2,5 pasa), uTo CBUAETEJLCTBYET O HaKoOIlJIe-
HMU B BOJIE OpraHHYECKHX pPacTBOPEHHEIX M TOHKOIHC-
nepcHuIX BeulecTB (puc. 3 u 4). [leperu6 HeKOTOPBHIX
rpajukoB (puc. 3,a, 6) oOBSACHSETCS NPOLECCOM KOH-
IEHTPALMOHHOH KOAryJsillHd JUCHEPCHBIX YacTHIL H
BHIIaJlIcHHEM HMX B OCaZOK. ¥ HEKOTOPHIX 00pa3loB
BCJIEICTBHE OTOJIEHHSI NOBEPXHOCTH MeTajiiia HabJio-
pajacb KOpPpO3HUs, YTO NPHUBEJIO K MOSIBJEHHIO B BOME
KeJie3a B PaCTBOPEHHOM H KOJJIOHJHOM Buje. B eM-
koctd ¢ nokpertueM DKI)KC-40 konnentpaunus xesesa
B BOJle K KOHIly CPOKa XpaHeHusl jgocturana 2,29 mr/a
(romycTumas konuentpauus 0,3 mr/a). B pesepByape
c kpackamu KO-42, )KC-80 u cuiuKaluHK-3 KOHIEH-
TPauMa UMHKa B BOJle MOBBbIIaNach B 2—3 pasa mo

Ta6aupga |
IlepeyeHb M COCTAaB HCCAENOBAHHBIX AHTHKOPPO3HOHHBIX TMOKPHLITHI
CocTaB JAaKOKPaCOYHHX MaTepHaldoB
Mo Konu-
CxeMa NOKpHTHS 4eCcTBO IMpumMeuanue
o6pasua CJI0eB Ceasyomee ITurment Pacrpopuresib
1 I'pynr XC-04 1 Cononumep CBX-40 JXenesHuii  CypuK, AueroH, [TpuMensercs
Amane XC-76 4 aNiOMHHHeBasi Myzapa TONY O,
6yTui-auerar
2 Tpyur BJI-05 1 Conoaumep A-15-0 AmomunneBasn nynu- Aueton »
Amanp XC-769I1 5 pa
3 Amanp II1-755 4 DnokKcHaHas cMoJaa JKenesnoiit cypuk, | Kcunon, 6yra- »
31-20, STHHOMEBHIN | TaNbK HOJ
JlaK, NOJHSTHJIEHIIOJNH-
aMHH
4 Amanb 6-5116-71 3 DnoKkcuaHas  CMoOJIa IIByoKuCb  THTaHa, bes B crannu
IJ1-20, nosu3THAEHNO- | LMHKOBLIE Gesnna pacTBOpHTENS pa3apaboTKH
JINAMHH
5 dManb «TeJIHTaHK» 2 JNoKcuaHas cMoJa To xe [IpuMenserca
(Ppanuus)
6 Kpacka 9K)KC-40 4 STHHONEBBIN JlaK JKeneauwii cypuk Kcunon [Tpumensercs
7 Kpacka KO-42 4 STHJCHIHKAT-32, MO- I{unkoBBIfi MOPOLIOK IDTHNOBBIH »
JIUBUHHJIOYTHPAJIb CIHPT
8 Kpacka JKC-80 2 )Xunkoe HaTpHeBoe IIuHKOBHIA MOPOLIOK Bona OrpanunyenHoe
CTeKJIO ¢ no6aBxkoil aspocuia NIpHMEHeHHe
9 Kpacka cuavkaiuHk-3 2 To xe To xe » To e
10 Kpacka B)KC-41 3 )Xunkoe kaineBoe IIHHKOBBIA NOPOLIOK, » [lpumensercs
CTeKJIo aJIOMHHHeBas mynpa

3*
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CPaBHEHHMIO ¢ HCXOOHBIM COJiepKaHHeM M jocTHraja
4—5 wMmr/n (momycTMMash KOHUeHTpauus 5 wMr/ia).
OcranbHble MoKa3atead (MYTHOCTb, 3amax, KECTKOCTb
n pH) n3mensinucek HecymectTBeHHO. OTHOCHTEJILHO JyY-
I1as COXPAaHHOCTb KauecTBa BOAHLI JOCTHraeTcsi B KOH-
TakTe ¢ smaabio IDI1-755 u kpackoii KO-42. Hauxyn-
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Puc. 3. 3aBUCHMOCTD LBETHOCTH BOABL! OT JAJMTEJb-

HocTH xpaHeHusi (7) ¥ THNA AHTHKOPPO3HOHHOTO NO-

KpuiTHsi: @ — npu  Ttemnepatype 20°C; 6 — npu
temnepatype 40—45° C.

1 — cunuKanuHk-3; 2 —smanp 6-5116-71; 3 — XC-769IT;
4 = )KC-80; 5§ — B)KC-41; 6 — KO-42.

CynocTpoenue Ne 10, 1977 r.

lIHe Pe3yJbTaThl NOJNyYeHH ¢ KpackaMH CHAHKaIMHK-3
u )KC-80.

Ilpu Temneparype 40°C mnporecc paspyuwleHus Ino-
KPHITHH HMHTEHCHQUIHUpYeTCsl, a MoKasaTeNH KauecTBa
H3MeHAIOTCA GoJiee pe3Ko, yeM TMIpH TeMIepaTtype
20°C. B KOHTaKTe C KpacKaMH, COJEepXKaUlMMH Opra-
HMYecKHe pacTBOPHMTENH, Bolda IpHOOpeTaeT 3amax
HHTEHCHBHOCTbI0O 2—3 Oajyia. CpaBHUTENbHO O6odee
CTOHKHM oOKa3aJjoch nokpuitie KO-42, MnopTHoe mno-
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Puc. 4. 3aBMCHMOCTb OKHCJSIEMOCTH BOAbLI OT JIJIM-
TEJbHOCTH XpaHEHMSi M THMINA AHTHKOPPO3HOHHOIO
NOKPHITHS,

OGo3HaueHHsl Te XKe, 9YTO M Ha DHC. 3.

Tabauna 2

KayecTBeHHBIE U3MEHEHHSI HEKOTOPHIX MOKPBITHA MNOCJEe AJHTENLHOTO KOHTAKTA C BOJOM

KayecTpeHHbe H3MeHeHHsa nocae 2000 y xpaHeHus

HaumeHOBaHHe _TOKPHTHSA
npu ¢ = 20°C

npu £ = 40—45°C

I'pyur XC-04, amanb
XC-76

Omanp II1-755
JIOHIHASA B3BeCh XKEJITOTO LBeTa

DManb «TeJIHTaHK»
KaXx eMKOCTH KOJIJIOWAHHIH OCajoK

Kpacka 3K)KC-40

Ha pHe eMKOCTH BHJAHBI YelUYHAKH KPacKH

Ha pebpax o6pa3uoB BHAHBEI CKOJbI, B BOJE KOJI-

[loBepxHocTth 06pasnoB 6e€3 H3MEHEeHHH, HA CTEH-

MecTHo€ OTC/IaMBaHHe MOKDHITHA, HA JHE LUCTep-
Hbl YaCTHIBI KPaCKH, BOAA IKENTOro IBeTa

IToBepxHOCTL G€3 H3MEeHEHHH, B BOAE PE3KHH 3amax

Ha nosepxHocTu 06pa3unoB HaneT KOJJIOHIHOIO
ocajfixa, B BOJE XJIONbsi KOPWYHEBOI'O I[BETa, PE3KHIl
3anax

IloBepxHocTb 00Opa3ioB 6e3 H3MEHEHHH, HA CTeH-
Kax IIHCTEepPHBI OCaJOK, BOAA MyTHasi, pe3Kuil 3anax

Paspyumnoce okono 259% nNOBEpXHOCTH NOKpHI-
THf, BOJla JKEJTOro I[BeTa, Pe3KHii 3amax

Kpacka B)KC-41

Pazpymunoce okosio 50% nOBEpXHOCTH NOKPLITHS,
Ha JIHE IHCTEPHBI OCAJOK M3 YaCTHLL KPacKH H Npo-
LYKTOB KOPPO3HU

BupHbl paspymenuss no Bcefi MOBEPXHOCTH MOKpHI-
THSl, Ha JHE LMCTEPHBl OCAJIOK H3 YaCTHI KPacKH
H NMPOJAYKTOB KOPPO3HU
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KpBITHE «TeJHTAHK» 110 CTOHKOCTH PaBHOLIEHHO 3MaJlH
II1-755.

Ha puc.'d mnokaszana noBepXHOCTb TIOKPHITHS
)KC-80 B Hauase U KOHIE CPOKa XpaHEHHS.

Ctporo roBopsi, H3MeHeHHe (PU3HKO-XMMHUECKHX
noKasarenefi KauecTBa BOABI OOYCJIOBJIEHO He TOJBbKO

JEeCTPyKUMEll M paspy-
lIeHHeM TMOKPBITHH, HO
M 1npoleccaMH, IIpOHUC-
XOASIUIMMH B cCaMOH BO-
Jie He3aBHCHMO OT IIO-
KPBITHH H CBSI3aHHBIMU
C JKH3HEJEeSTEJNbHOCTBIO
MuKpoopraHusmoB. Ilpu
MOBBLILIEHHHIX TeMIepa-
b) Typax  HMHTEHCHBHOCTH
TaKHUX MPOLEeCccoB OOBIY-
HO BO3pacTaert, 4ToO, IIO-
BHINMOMY, CYLIECTBEH-
HO BJIHSEeT Ha OO0LyIo
KapTHHY  3arpsisHeHHsl
BOJBI.

PesynbTaTel BHIIOJ-
HEHHBIX MCCJeLOBaHUHU
CBHIETEJNbCTBYIOT O He-
00XOOUMOCTH JajibHeH-
LIETO COBEPLIEHCTBOBA-
HHS AHTHKOPPO3UOHHHIX
NOKPHITHH KakK IJIaBHOTO
UCTOYHHKA 3arpsA3HeHHs
XpaHsuencs B O [ HI.
B peajbHBIX CYZOBHIX YCJOBHSIX [JIMTEJNBHO XpaHs-
IIYIOC BOAY Ilepes pa3pauell noTpeOUTeNsIM HeoO-
XOAMMO IIOfBEpraTb KOHAMLIMOHHpOBaHHUIO (06e33apa-
XHMBaHHIO, (QHUIbTpAllMH, Ne30[OpaliiH) B CIelHab-
HBEIX annaparax, [ocJje 4ero ee KauyeCTBO ITOJTHOCTBIO
BoccTaHOBUTCA. IlosyyeHHble pe3ysbTaTHl B HaCTOS-

Puc. 5. BueumiHHii BHA TNOKpbi-

s )KC-80: a — po 3akcnepu-

meHTa; O— nocje 2000 u npe-

OniBaHMsi B BOA€ NPH TEMnepa-
type 20° C.

JKOHOMUYECKOE ObOCHOBAHHUE BbIbOPA
Ob0PYNOBAHHA CUCTEMbI
KOHOAWLUHOHHPOBAHUA BO3YXA

JI. H. Mupson, A. M. Jiaxoeckasn

YK 628.84.001.5

Ouenka 3¢ (peKTHBHOCTH pa3J/IMYHEIX BAPHAHTOB CH-
CTeM KOHAMIMOHHPOBAHHMS BO31yXa NpH obecrneyeHHH
MMH TpefyeMOro MMKpOKJHMaTa MJs OJHMHAKOBBHIX
palOHOB MJIaBaHUSI MOXKeET OLITb BHINOJHEHAa Ha OCHO-
BaHHH CPaBHHUTEJBHOTO aHAJM3a TEXHHKO-IKOHOMHYe-
CKHMX mnokasaTtejeld. C 3KOHOMHYECKOH TOYKH 3peHHS
IpeArouYTeHHe OTaeTcsl CHCTeMe, Jalouledl MUHHUMAJb-
HyI0O CYMMYy TOJOBHIX NpPHBENEHHBIX 3aTpaT COrJacHO

dopmyJe
I;=E,3/+ C, (1
rae £, = 0,12— nopmaTuBHH# KO3 uUHeHT 3¢dek-

TUBHOCTH KAaNMTaJbHBIX BJIOXKEHMH;
>k, — cymMMa KanuTasOBJOXKEHHH, py6/rox;
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niee BpeMs HCINOJNB3YIOTCs B pabOTax IO CO3LAHHIO
CyHAOBOro OGOPYNOBaHHSl JAs KOHAMIMOHHUPOBAHHA
BOIBI.
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Ci“" rojoOBhbI€ 3KCIJIyaTallHOHHBIE 3aTpaTHI,
. py6/ron;
l— IIOPSAAKOBbBIH HOMED
CTEeMHI.
OKCIJIyaTallMOHHBEIE 3aTPaThl  ONPEAENSIOTCS IO

¢opmyJie

BapHdaHTA CH-

Ci= Csi+Ai+PTi+3i’ (2)

rie C,,— rofioBele 3aTpaTel Ha 3JIEKTPOIHEPTHIO,
py6/ror;

A,— rozoBsle aMOPTH3allHOHHEE OTYHCJIEHHS,
py6/rox;

Pry=mn2k,— ronoseie 3aTpaTH Ha TEXHHUYECKOE O6-
CJYyXHBaHue, py6/rox;
3,— romoBhle 3aTpaThl Ha 3apmJjary oG6cCay-
JKHBAIOIIETO TEepCcoHaNa;

A =Py + By,

rie P, =0,0373 % — rogoBrie  aMOpPTH3ALHOHHHIE
OTYHMCJIEHMS Ha KamHuTaJbHBII  PEMOHT,

py6/rox [1];
Bki = 0,061 > %2, — ronoBele = aMOPTH3ALMOHHEIE

OTYHCJIEHHS] HAa BOCCTAHOBJIEHHE KaIHTaJ0-
BJIOKeHH#, py6/rox [1].
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OTcyTCcTBHE HOPMATHBOB 3aTPYAHSIET ONpeneeHHe
TOJIOBHIX 3aTpaT Ha TeXHHYeCKOe OOGCJYyXHBAHHE B
JOJsAX OT KamuTtaJoBJoxeHuil 1. Ecan npauuse [2, 3]
IPUMEHHTh K CYIOBLIM YCJIOBHSIM, TO 3HauyeHHE 1] CO-
ctaBut 5—7%.

a-107 kranfy

140
130 /
120 - W
7 3aBUCUMOCTb XO0JI0J0-
110 NPOU3BOAUTENb HOCTH
// . arperaToB OT Temne-
100 /’ paTyp kuneHus (peo-
%0 /1 . | ,7¢] mna (tc) u Bonmt (%) Ha
X/ 20 BXOi€ B KOHJEHCATOD.
/17 7V Arperar MAK60P°9:
80 77 ~ t5=28° C;
70 - 7 Avperar _IV:AI:403§SC
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Cypocrpoeaue Ne 10, 1977 r.

l'onoBbie 3aTpaThl Ha 3JEKTPOIHEPTHIO Omnpenee-
Hbl U3 pacuyeta ctoumoctu 1 kBt-u, pasuoi 0,07 pyo6,
KOTOpasl MPHUHSITa HAa OCHOBAHHH OIBITA NPOEKTHPOBA-
HHsl TIPOMBICJIOBHIX CYZOB. lIpomoOJIKHTEJBHOCTE NpO-
MBICJIOBOTO TlepHofia nJiss OGoJbIIOrO0  MOPO3HMJIBHOTO
Tpaysepa ycTaHoBJeHa u3 pacuera 1,6 peiicoobopo-
TOB B TOJ INPH AJIMTEJBHOCTH Kaxjporo peiica 175 cy-
TOK.

U3 Bruipaxenu#i (1) u (2) BUAHO, YTO rOAOBLIE IPH-
BeIEHHbIE 3aTpaThl 3aBHCAT OT KAaIHTaJOBJIOXEHHIL.
[ToaTOMYy AJsi CHHIKEHHS IpHBEJEHHLIX 3aTpaT H3H-
CKUBAIOT NYTH YMEHbUIEHHS! KAaNHUTAaJOBJOXEHHUH, KO-
TOpHIE JJIS CUCTEM KOHAUIMOHMPOBaHHMSA BO3JlyXa B OC-
HOBHOM ONpEJEeNSIOTCH CTOMMOCTBIO XOJIOAWJIBHOH Ma-
IIMHBEL M KOHIMIHOHepoB. OIlyTuMOe BJIHIHHE Ha
CTOUMOCTb YKa3aHHOr0 060pyZAOBaHHS OKa3bIBAIOT NPH-
HSITbIE NPH NPOEKTHPOBAHHHM CHCTEMBI NapaMeTpHl Ha-
pyxHoro Bo3znyxa. [loatoMy oco6eHHO BaxHO mnpa-
BHJIbHO NMPHHATH PACyeTHYIO TeMIepaTypy Hapy>XHOTO
BO3lyXa, KOTOpasi B TeyeHHe CYTOK H3MEHSeTCS Mo
rapMOHHYECKOMY 3aKOHy. Eciiu yuyecTh HecTalHOHap-
HBI XapaKTep HAapYXKHBIX TENJOBHIX BO3JeHCTBH,
OGYCJIOBJIEHHBI/I NepeMeHHON COJIHEUHOH pajualuei,
TO NpPH pacyeTax CHCTeM B JIETHEM peXHMe JJI XKHU-
JIEIX TTOMEIIeHHH CYAOB HEOrpaHHYEHHOrO padoHa mJa-

ConoctaBneHde TeXHUKO-9KOHOMHYECKHX MNoOKa3zaTejseli cHcTeM KOHAMIMOHMDOBAHHMS BO3RyXa IJist MKUJbIX NOMELieHHHA Tpayaepa
tina «[lyJkoBckuii Mmepuauan»

1 rpynna noMeutenuit II rpynnia nomerenuft
HaumenoBanue
no zeficteyiomeMy | no npeanaraemoMy | mo ReACTBYMLIEMY | N0 npeiraraeMoMy
CTaHiaptry METORY CTanaapTy MeTonY
(/Iymmapnble (nosnubie) TensonmpuTOKH B JeTHHH nepuod Qq, 18700 13100 15 000 11 200
KKaJi/u
O6nemublit pacxon mputoyHoro Bo3ayxa V, m3/u 5600 5600 5600 5600
TemnepaTypa nputoyHoro Bo3pyxa fox.s, _C 13,6 17,0 15,0 17,6
Harpyska Ha BO3LyX0OXJamuTeJb KOHAHIHOHEepPa Qoxn, KKaN/J 90 000 80000 88 000 78 000
[ToTpeGHas XOJI0AONPOU3BOAUTENBHOCTE Q, KKa/u 96 000 * 86 000 * 94 000 * 84 000 *
Mapka KoMnpeccOpHO-KOHLEHCaTOPHOro arperara MAK60P3 MAK40PD MAKG60PD MAK40P2
[Tonnas XOJOAONMPOM3BOLHTENBHOCTE arperata (o, KKasfd 120 000 86 000 12 000 86 000
Kanurasosnoxenust Lk, ThC. py6 8,0 6,5 8,0 6,5
CyMMapHasi MOWHOCTL SJEKTPOABHraTenefi arperata N, 334 30,7 33,4 30,7
KBT
TIpofoKHTENbHOCTD PaGOTH arperata 3a rof f, 4 6700 6700 6700 6700
TomoBofi pacxon snexTposHepriu N, KBT-u 234-103 206-103 234-103 206- 103
Fonoskie 3atpaTh Ha SaekTposnepruio Cs, THC. pYG. 16,38 14,42 16,38 14,42
IozoBhle aMOpPTH3aUMOHHbBIE OTYHCJEHHS Ha KanHTaJbHBI} 0,3 0,24 0,3 0,24
peMoHT Pp,, THC. py6.
T'onoBele aMOPTH3aLMOHHBIE OTYMC/IEHHS Ha BOCCTaHOBJIEHHE 0,5 0,4 0.5 0,4
KaNnuTaJIOBJIOXEeHHH Bki’ ThIC. pYO6.
Fonoerie 3aTpaThl Ha Tekywu#i peMoHT Pr, THC. py6. 0.5 0,4 05 0,4
loposhbie skcnuyaTauuoHHele 3aTpaTh ** Cj, ThiC. pye. 17,68 15,46 17,68 15,46
l'onosnie npuBenennbie 3atpate I1;, ThHC. py6. 18,64 16,24 18,64 16,24
TFonosoit skoHoMuueckuii acddeKkT A KakIOK rpynnbl nome- 2,4 2,4
menuii II)—ITp ***, TeIC. Y.

* OnpenefieHa ¢ yyeToM 7% Ha notepu B cucreMe [5].

** 3apnaaTa 06CAYKHBAKOILEr0 NEPCOHANA IJA KAXK/IOFO U3 BAPUAHTOB OAMHAKOBA, NMOSTOMY B PACYeT HE NMPUHHMANACh,

¥ Hnekcul 7, 2 0603HAYAI0T HOMepP BapHAHTA CHCTEMEL,
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BaHUSA CJielyeT NPUHHUMaTb TeMmiepaTypy HapyKHOro
Bo3nyxa £,=34°C W He YyuyuUTBHIBaTb OTHENBHO TEMN.IO
OT COJTHEYHOH pafHalMy, IOCTyIalollee Ha Henpo3pay-
Hble NOBEPXHOCTH [4]. Z)T0 mo3BOJISIeT HCKIIOYNTL TeIl-
JIOBNAXXHOCTHYI0O 0OpalOTKy JIHLIHEro BO3AYyXx2 H MNpPH
HaJMYHM psija arperatoB BuIOpaTh KONHAHWIHOHED
MeHbllle NPOU3BOAUTENbHOCTH. [Ipu OTCYT TBHH TaKo-
BOI'O Pa3HOCTb TEMIepATyp BHYTPEHHETO A NMPUTOUYHOTO
BO3JlyXa OKAa3hbIBaeT~s1 MEHbIlell, YTO HCKJIIouaeT He-
MPUATHOE NEHCTBHE XOJIOLHOrO BO3IyXa.

Kpome 3TOr0, TAKOH MOAXOJ MO3BOJSET YMEHBIIUTD
XOJIOIOTIPOU3BOAUTCIBHOCTD  XOJIOAUJBHOR  MAIMHBI
CHCTEMBI. DTO OCOHEHHO BaXHO, KOTfla C BHEIPEHHEM
B 3KCIJyaTauuio (PpPeOoHOBBIX KOMIIPECCOPHO-KOHJEH-
catopuuix arperatoB  MAK40P3, MAK60PD wu
MAKS8OPD ¢ arTOMaTHYeCKHM peryJHupoBaHHEM XOJIO-
IOONPOU3BOAMTE/NbHOCTH 1IOSIBUJIACH BO3MOXKHOCTbL BHI-
OupaTh NOCJEe/]HHE C ONTUMAJbHBIM pPEXUMOM pabo-
TH, OTBeYalol UM DOTPEOHOR XOJOLONpPOU3BOAHTENb-
HocTH. Takum o6pazoM, YCTAHOBOYHASI MOUIHOCTB IpHU-
MeHsIeMOr0 OGOpYNOBaHHUS MOXKeT OBITb YMEHbIIeHa,
a CJleoBaTeJbHC, YMEHbIIEHB KaINHTaJOBJOXEHHS H
IKCIIyaTalHOHRbBIe pacxonbl. ITokasartesu xosononpo-
u3BoauTebHOC tH arperatoB MAK40P3 u MAKG60PD
NpU pPaxJUYHBLIX pPeXHMMax paboOTh IPUBENEHH HA pH-
CYHKe.

YrasaHnble BHIIE NOJOXKEHHS GBUIH HCIOJb30Ba-
HbHl AJI9 Oupefe/ieHUs TEXHHKO-3KOHOMHYECKHX TOKa-
3aTeJiell CACTeMBbl KOHAMIIHOHUPOBAHHUS BO3AYyXa B KM-
JLUIX TIOMeleHUusAX OOJBLIOr0 MOPO3WJIBHOTO TpayJepa
tuna «[lynkoBckuil MepuamaH». 3ateM OHH CpaBHHU-
BAJIUChL C JAHHBIMH, NOJYYEHHBIMH IIPH pacyeTax IO
CYLleCTBYIOLIeMY CTaHAAPTY, YYHTHIBAIOUIEMY CTallMO-

0630P KHUT

Koxesnukos C. H. u gp. Mexanusmb. CnpaBouHuK.
Hap. 4-e, nepepab., u pon. M., «MamunocTpoenre», 1976, 784 c.,
neHa 2 p. 78 k.

Onucanne okoso 2000 MexaHW3MOB M MX 3JIEMEHTOB, MpH-
MEHSIIOIIMXCA B COBPEMEHHBIX MAIlHHAX pasjJHYHRIX oOTpaciel
MPOMBILIJIEHHOCTH. B OCHOBE pacnoJioXKeHHs1 MaTtepuaja — MpeH-
MyLiec rBeHHO  (PYHKIHOHAJIbHAS  KJAaCCHHKaLMsi MeXaHH3MOB.
PacuzTHHe (DOpMyJIE, TNpHMEHsieMBleé B TNPOEKTHPOBAHHH.

Kuura sBisieTcsi CNpaBoYHBIM PYKOBOACTBOM JJIsi MHIKEHep-
HG-TEXHHYECKHX PaGOTHHKOB 3aBOJOB, TEXHOJOrHUECKHX H MpO-
CKTHBIX HHCTHTYTOB.

Kowapckn#t B. JI. u gp. ABTOoOMaTHYecKue npHUGoO-
PH, PEeryasaTOpH H BHYHCJIHTEJbHHE CHCTEMHE.
CnpaBounoe noco6ue. HMan. 3-e, nepepa6. u pon. JI., «Mamu-
HocTpoeHue», 1976, 488 c., uena 3 p. 47 k.

OmnucaHHe OCHOBHHIX CepHHHO BBIMYCKaeMbIX OTEYECTBEHHOM
NPOMBIIIEHHOCTBIO NPHOOpOB, perynstopoB u OBM o6uenpo-
MLIIJIEHHOrO TpHMeHeHHsl. TpeTbe H3JaHMe JIONOJIHEHO ONHCa-
HHEM arperaTHPOBaHHBIX CHCTEMHBIX KOMIIJIEKCOB IJIsi aBTOMAaTH-
3HPOBAHHEIX CHCTEM YNpPaBJIeHMs] TEXHOJIOTHYECKHMH NpOLIECCAMH,
a TaK)Ke ONUCAHHEM YCTPONCTB BBIYMCIHTENHHOHX TEXHHKH,

Knyra npenHasHaueHa AJA HHXKEHEPHO-TEXHHUECKHX paGoT-
HHMKOB, 3aHHMAIOUIMXCH TNPOEKTHPOBAHHEM, MOHTAXOM, Hajaj-
KOH M 3KCIUlyaTauveil CHCTEM aBTOMAaTHKH.

Manpumn I. T. VopaBsienne pexuMamMu npodu-
JAKTHK CJIOXHHBX cHCTeM. Munck, «Hayka n Texnuka»,
1976, 256 c., nesa 1 p. 40 k.

HoBoe pasBuBawoomeecsa HanpaBneHne KHGEPHETHKH — NpoO-
¢unakTHueckoe o6CnyxKUBaHHEe CJIOXKHBIX cHcTeM, CHcTeMaryaa-
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HapHBIH XapakKTep HapYXHBIX TEIJIOBHLIX BO3JIeACTBUH
(Tabauna).

Hcrounnkamu xoJsona njst 06paboOTKH Hapy»KHOrO
BO3lyXa Ha CyIHe SIBJSIIOTCA JBa (PEOHOBHIX KOM-
npeccopHO-KoHAeHcaTOpHEX arperata MAKG60P3 xo-
JIOJONIPOU3BOAUTENBHOCTRIO 120 THIC. KKas/du KaxXKABIA
npu TeMinepatypax KumeHus ¢peoHa f,=5°C u BOAH
Ha Bxojie B KoHueHcaTop f{,=28°. C yueToM NaHHBIX
paborsl {4] MOXHO NpPOH3BeCTH 3aMeHY YKa3aHHEIX
arperatop Ha asaJjoruusbie arperatoi MAK40P3 xo-
JIONONPOU3BOAUTENbHOCThIO KaxKAwil 86 ThiC. KKajfd
OpH paHee yKasaHHOM napaMeTrpe KuUNeHHs ¢peoHa U
TEeMNepaType BOJAbl Ha BXofe B KoHpeHcatop £, =30°C.

l'onoBo#l 3KOHOMHYecKHH 5Q(eKT OT yueTa BJIHS-
HHMSl HeCTAllMOHAPHBEIX HAPYXHHIX TEMJIOBBIX BO3JAEHCT-
BUH B CHCTEMAax KOHIUIIMOHMPOBAHHUS BO3NyXa NJd OJ-
Horo cynHa tuna «IlyJkoBckuii MepuaHMaH» npHBELeH
B Tabgauue U cocTassseT 4,8 THC. pyo.
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CCCP, 1962.

uHs paboT B yKa3laHHOWM oGhacTH, KiaccudHkauus 3anau (Mo-
nenefi) ontumadbHOW npodunakTHKH. Bompockl HaleXHOCTH H
3¢ $eKTHBHOCTH YKa3aHHbIX CHCTeM. KOMMJekcHOoe pacCcMOTpeHHe
npodHUNAKTHKH HCCJEOBAaHHHA TPEX acmeKTOB YNpaBJIEHHS ee pe-
XKHMaMH. T€XHHYECKOTO, 3KOHOMHYECKOr0 H OpPraHM3auLHdOHHOrO,
Kuura paccuntana Ha Hay4YHHX COTPYINHMKOB H HHIXKeHep-
HO-TEeXHHYECKHX pPabGOTHHKOB, KOTOpPhlE 3aHHMAIOTCsi TPOEKTHPO-
BaHHEM, NMPOH3BOACTBOM H 3KCIUIyaTalHell CJIOXHEIX CHCTEM.
Haszapos M. I. Ilpou3BOoAHTENBHOCTh TpPYyHa B
npoMumaeHHOcCTH. (CraTHCTHUeCcKHe METONH H3MEPEHHS H
ananmusa), M., «Cratuctuka», 1976, 112 c., uera 36 xom.
CraTHcTHYecKasi METOMOJIOTHSI M3MepeHHs NPOH3BOAMTEJBHO-
cTH Tpyna. Bo3amoxxHoCTH npHuMeHeHHSI HAaTypalbHOro, TPYHOBO-
ToO M CTOMMOCTHONO METOMOB B M3yYEHHMH MNPOH3BOAHTEIBHOCTH
Tpyna. QakTOpHHI aHaJH3 C NPHMEHEHUEM pa3MHYHBIX CTaTH-
CTHUYECKHX METONOB Ha IpHMepe OTAEJBHHIX OTpacjefi NPOMBIII-
JeHHOCTH. IlyTH RanoHefllero MNOBHINEHHS] MPOU3BOAHTENLHOCTH
TpyZHa.
Kunra npepnHazsaueHa ajisi CNELHAJMCTOB CTATHCTHUECKHX H
TUVIaHOBHIX OPraHGB, HAYYHBIX PaGOTHHKOB.

IMexoBuuy A. H., )Kupxux B. M. PacyeTHn TenaoBoro
pexuMa TBepabx TeJ. H3p 2-e, nepepab. u pmonm. JI,
«dueprus», 1976, 352 c., uena 1 p. 32 k.

PacuetHble rpapukd U (GOpMynbl nna  BBIYHCAEHHS TeIJo-
BOrO MNOTOKA, CpellHell TeMnepaType W rpajveHTa TeMnepaTypH
B TeJax passuyHo#i ¢opMuel. TensioBbie pacyeTel NMPH H3MEHEHHH
arperaTHoro COCTOSiHHs, BOMNPOCH YCTaHOBMBIIEIOCH PpEexHMa,
NPHHUMIE 3KBHBAJIEHTHOCTH.

Kuura npepHa3HayeHa B KauecTBe NPAKTHYECKOTO PYKOBOJ-
CTBA ]I MHXKEHEPOB H HayYHBIX paGOTHHKOB pasiHYHBIX QO6Ja-
CcTeH TeXHHKH.



YTOYHEHHE METOLA PuAC‘-IETA
U3rMBHbIX KOJIEBAHHH
CYNO0BbIX BAJIONPOBOAOB

b.TI. A6pamosuu, B. A. Mepryaos

YAK 629.12.037.4.001.5

YpoBeHb pa3BHUTHS HU3rMOHBIX KOJieOaHUH SABJISAETCS
ONHUM U3 BaKHeHIHX (aKTOpPOB, BO MHOTOM OIIpefie-
JAIOUUM YCJ0OBHSI pabOTHl BaJIONpPOBOJla M €ro 3KcC-
NJyaTalMOHHYIO HaleXHOCTb. JluHaMuueckue Harpys-
KM, BO3HUKalOUlHe B pe3yJbTare 3THX KoJsebauuii [1],
MOryT BOJIM3M 30HBI PE30HAHCA BHI3BATb BHLICOKHE Iie-
pEMeHHble HaNpsi>keHus1 B rpeGHOM BaJie M INPHBECTH
K ero noBpexjeHuio. Pabora KOpMOBOro nedaByIHOrO
NOAIIUNHUKA IPH JNEeHCTBHH 3HAUYUTEJIBHBEIX IepeMeH-
HBIX HAarpy30K XapaKTepHu3yeTcs NepHONUYEeCKMMH OT-
pEIBAMH BaJla OT MOJALIMNHHMKA M CONPOBOXKJAeTCs IIy-
MOM, BO3HHKAaWOILMM OT IlepeKaTblBaHHS Baja Io
BKJajpy. DTO NPUBOAUT K 3PO3UOHHBIM IOBpEXe-
HUSIM BKJajbllied, NOBLEIIEHHOMY HM3HOCY M Ipexie-
BpeMEHHOMY BBIXOAY K3 CTpPOfl mnoAlunHuka. Haxko-
Hell, H3rubOHEIe KoJieOaHUs BaJIOPOBOAA MOTYT BHI3HI-
BaTh 3HAYMTEJNbHYI0O BHOpauMio kopmyca cyaHa. Bce
3TO CBUJIETEJbCTBYET O BAXKHOCTH 3aJayd PacyeTHOro
onperesieHusl U3THOHBIX KoOJieOaHWN JJii CBOEBpEMEH-
HOrO NPHUHATHS Mep IO UX Or'PaHHYEHHIO.

CyuilecTByloUluii MeTOJ pacueTa H3rHOHBIX KoJle-
GaHUH CyLOBBHIX BaJonpoBojoB [1] 6a3upyercs Ha 06-
meM TpeGOBaHUM HCKIIOUHTL MOSIBJIeHHe B mpezelax
pabouero puanasoHa yacTOT BpallleHHsI pe30HaHca Ko-
JeGaHUii C BO3MYLIAIOIHMM THAPOAMHAMUYECKHUM MO-
MEHTOM JIONAaCTHO# 4YacToTel. DTO ycjoBue (B 60Jb-
IUMHCTBE CJIy4aeB BHINIOJIHAIONIEECS HAa COBPEMEHHBIX
OJIHOBUHTOBBIX TPAHCIOPTHHIX CyAaX) II03BOJISIET HC-
N0Jb30BaTh B KauecTBe OCHOBHOH JHWHAMHYECKOH Xa-
pPaKTepPHCTHKH HaHUMEHBIIYIO YacTOTy CBOOGOAHBIX KOJie-
OaHuil, onpenesisieMyl0 B IpPENNOJOXKEHHUH HaJHUUS
KPOMOYHOT'O KOHTaKTa BaJa ¢ Osmxkaiiied K rpeGHOMY
BHHTY KOPMOBOH AeHABYINHOH ONOPOI NpU BKJIOUEHHUH
B paCyeTHylO CXeMy MHMHHUMAJBLHOIO KOJIMYeCTBa IIO-
CTOSIHHO 3arpyeHHbIx omnop. Tak, oObYHO H3 pac-
YeTHOH CXeMBl HUCKJIYaeTcsl (KaK HEeroCTOSIHHO 3arpy-
JKeHHasl) HOCOBasi eHAByJHasd Onopa, a B OTAEJbHBIX
CJly4yasix — M BBIHOCHOH MOAIIMIIHHK TpeOHOrO BaJja.
IIpu Takofi cxeMarusauMu ¢opmyJsa, HCrnoJb3yeMas
B CYyLIeCTBYIOLIEM MeTOJe pacyeTa H3rHOHEIX KoJieGa-
uuil [l], mocTpoeHHass Ha OCHOBaHMH TeOPETHYECKHX
HCCaefOBaHui [2] ¢ yueTOM XapakKTepHBIX AJIsI COBpe-
MEHHBIX CYAOBHIX BaJIONPOBOJOB COOTHOIIEHHI, NO3BO-
JIIeT OnpefeJUTh HAaUMEHBbIIYI0 U3 BO3MOXKHBLIX Yacrto-
Ty CBOOGOJHBIX KOJIeOaHHH,

CYIAOBBIE
SHEPTETUYECKME
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K coxaneHuto, oneHKa COOCTBEHHBIX YacTOT CH-
CTEeMHI BaJIONIPOBOJA C TOUKH 3peHHS BO3MOXKHOTO HaH-
MEHbIIEro 3HayeHHUs SIBJASETCS HENOCTAaTOUYHO IOJIHOM.
B Tex cayuasx, KOrpa pe3oHaHC U3THOHHIX KoJieGaHui
pacrnojlaraeTcsi B mpejeJsiax pabouero jnuanasoHa ya-
CTOT BpallleHHsl, MOosABJAEeTCS HeoOXONHMOCTb B JIOCTa-
TOYHO TOYHOH OILleHKe BBIYHUCJEHHMS OXHUAAEeMOro Hau-
6oJiee BEpPOSITHOrO 3HAueHUs] COGCTBEHHON 4YacCTOTHI.
ST0 O6GCTOATENBCTBO BBHIIBUTAET 3ajauy ONpefiesieHUs
M yuyeTa BO3MOXXHOI'O MOBHIIIEHHS] XXECTKOCTH CHCTEMBI
U ee 4YacTOThl CBOOOJHBIX KOJeGaHHUH B pe3yJbTaTe
BKJIIOYEHHSI B CXeMy HOCOBOro JAefiIByHOrO MHOAIIKUII-
HUKAa HJH APYTHX JONOJHHTENbHBEIX ONOP Ha KOPMOBOM
npoJieTe JHUHUU BaJla, 8 TAKXKE 32 CueT YyBeJHUYEHHUS
30HBI KOHTaKTa NpefHOrO Baja ¢ KOPMOBOH NeHABYH-
HOH ONOpOH.

BHenpeHue HOBLIX THIIOB JAeHABYIHHIX YCTPOHCTB
U COBPeMEHHBIX KOHCTPYKUHH NOJAUIUNHHKOB rpeGHOro
Baja TpeOyeT 3KCIepHMEHTAJbHON NPOBEPKH M, NPH
HEOOXOJIMMOCTH, KOPPEKTHPOBKH CYIIECTBYIOLLETO Me-
TOAA pacyeTa 4acTOTHl CBOOGOAHBIX KOJieGaHMH BaJo-
IpOBOJla NPHUMEHHTEJBbHO K 6ojiee ITHPOKOMY KJaccy
CHCTeM. YUHTHIBasi BO3MOXKHOCTb CMeIEeHHS Pe30HaH-
COB B 30HY pabOuyHX YacTOT BpalleHus cjaepyer obpa-
THTb CEpbe3HOe BHHUMAaHHE Ha I0JIyyeHHe BO3MOXKHO
6oJiee TOJIHBIX M JOCTOBEPHEIX MAHHHIX O AeMnupyo-
IIUX XapaKTepHCTHKAX pPAacCMAaTpPUBAaeMHIX CHCTeM Ba-
JIOIPOBOJIOB.

Jns pelineHus NOCTaBJEHHHIX 3afa4u OblI NPOBEIEH
60JbLION KOMIJIEKC 3KCIEPHMEHTAJbHBIX HCCAen0Ba-
HUH U3TMOHBIX KOJIeOaHUH Bajia Ha ClelHaJIbHOM Ja-
60paTOpHOM CTeHIe, NpeAcCTaBJsdIoleM CO60I0 KpyI-
HOMacmTabHyl0 MoOAeJb CYAOBOrO Bajomposozxa. Ban
nuametpoM d=200 MM C KOHCOJIbHO 3aKpemnJieHHOMH
crynuueit BecoM 700 Krc, umuTHpymoOmeH rpe6GHOR
BMHT, pacrnoJiarajcsi Ha OIOpHBEIX IOALIMIIHMKAX CO
CMEHHBIMH BKJafbaMu: 6a66UTOBLIMH, GaKayTOBHI-
MH, TEKCTOJMTOBHIMH M HAaOpaHHBIMH H3 pe3uHOMe-
TaJUINYeCKHX NJaHOK. B COOTBeTCTBHHM C mnoOcCTaBJieH-
HON 3apjauvell HcceflOBaHHE KoJie0aHUH IPOH3BOJH-
JOCb TMpPH pas3jHYHBIX CXeMaxX pacCTaHOBKH OIOp
BAOJML JHMHHUM Baja (puc. 1) c u3MeHeHMeM MAJIHHH
KopMoBoro npoJiera Bnpenenax L= (3,5+30) d u npo-
TSI2KEHHOCTH KOHCOJIM OT UEeHTpa HHEePLHH MacCH CTy-
NUIBI 1O KPOMKH GJIHXKaHIIero KOpMOBOro [JeHIABYJ-
noro nogmunuuka (KO .= (37-+85) cm. Kpome
TOTO, M3y4aJIOCh BJIMSIHHe Ha COOCTBEHHBIE YaCTOTHI
Pa3JHYHBIX OJIOXKEHHH Bana B KOPMOBOM MOAIIMIIHH-
Ke (omHpaHMe Ha KOPMOBYIO HJIH HOCOBYIO KPOMKH,
no Bcell AJIMHE MOAIIMIIHMKA MJIM HA MpPOKJajgKy B
cepenrHe ero). McnerTanus npoBOAMJHMCH NOCJENOBa-
TeJbHO C ABYMSI KOPMOBEIMH AEHABYIHBIMH NOJIIKIN-
HHUKaMH — OOBIYHBIM H YKOPOYEHHEIM.

CTaTnuecKoe HarpyKeHue BaJIOMPOBOAAa HA KOH-
COJIM PAa3IMYHBIMH TOCTOSSHHBIMH YCHJHSIMH I1OKa3aJio



CynoBble 3HepreTuYecKue YCTaHOBKM

CJIOXKHYIO HEJIMHEHHOCTh X ECTKOCTHBIX XapaKTEepHCTHK
cucteMbl. B yacTHocTH, H3MeHEHHE CXEeMBI BKJIOYEHHS
B paboTy OIOp NPOMCXOAHUJNIO MOA AEHCTBHEM HebOoJib-
WIMX YCHJIMH.

H3rubHele KoJieOaHHSI HCCJeNOBaNHuCh, KakK Tmpa-
BUJIO, Ha HeBpamamouieMca BaJsie. Kojie6aHuss Bo36yx-
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Puc. 1. OcHoBHBble BapUaHTbl pPACMOJOXKEHMN OMOP
Ha Ja6opaTOPHOM CTEHAE ¢ KpPYNHOMAacCLITaGHOH
MOJEJIbI0 BAaJONpOBOAA: (— fAeHABYyIHble NOAIIKN-
HHKM C NOAATAMBOH HaOHBKOH (6aKayT, TEKCTOJMT,
PE3HHOMETAJIIMUECKHE  TUIAHKH); O — neiiaBylHble
NOAUWHNHUKH HA MaclsiHOH CMaske; 8 — MCCJE0BaH-
Hble MNOJOXKEHHSt BaJa B KOPMOBO#Nl JefiaByIHOH
onope.

JaJINCh TYTEeM IIPHJIOXKEHHSI K KOHCOJIBHO pPacmoJio-
JKeHHOH CTynHUe YCHJMH pas3JMyHBIMH crnocob6amiu:
yiapoM, MeXaHHYeCKHMM BHOPATOpPOM S3KCLEHTPHKOBO-
ro TMIa HJH 3JeKTpOMarHuToMm. KOHTpOJIbHBIE HCIIHI-
TaHusl MPOBONHMJKCHL U NPH BpalleHHH BaJsa; BO30yXK-
JieHHe B 3TOM CJlyyae OCYIIECTBJISJIOCH 3JIeKTpoMar-
HHTOM IIOCTOSIHHOTO TOKa, YCTAHOBJIEHHHIM IOL CTYy-
nuteii. ConocTtaBjieHHe 3HA4YeHHUH YacTOT CBOOOJAHBIX
3aTyXamIlluX H BBIHYXKJEHHBIX PE30HAHCHBIX KoJseba-
HHi NpH MakCHMMyMe aMIJIHTYJ, He BHISIBHJIO HX 3a-
METHBIX PacXOXKJeHHI.

OnpenenieHHble 3KCIIEPHMEHTANbHO COOCTBEHHBIE
JacTOTBl ®, COMNOCTABJSJINCh C UX PaCUEeTHHIMH 3Ha-

YEHHUSIMH W, COOTBETCTBYIOIHMH KPOMOYHOMY KOH-

TakTy Basia ¢ omnopoil. Ilocnennne onpenensiucy Mo
¢opMyJie, aHAJOrHYHOH MNPHHATOH B CYLIECTBYIOLIEM

4 Cynocrpoenne Ne 10, 1977 r.
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METOJIe pacyeTa ¢ y4eTOM Ir'HOKOCTH KOHCOJIbHOTO yya-
CTKa BaJja:

0p = 1/ = , ()
0.3L [(a+ ey) mi%+ 6 (1 + e5)] + 0,004p:Le

rae m=0,72—“—r%§— H 6 =310 krc-cm-c®—

— COOTBETCTBEHHO MacCa ¥ 3KBaTOPHAJBbHLIN
MOMEHT HHEPUHH CTYIHIB, MMHTHPYIOIIEH
rpe6GHON BUHT;

_. Krc-c2
p=1,3-10""—5— u EJ=1,05-10" krc-cm?—
CM
NOrOHHASl Macca M M3ruOHas KeCTKOCTb Ba-

Jga, paboramluero Ha MNOALIMIIHMKAX C

MacJsHO# CMAa3KOH, H COOTBETCTBEHHO
_ Krc-c?

2,0-10°3 o 1,45-10° krc.-cm? pag

[IONIIHITHKUKA C BOASIHOH CMAas3Koii;

Iy v L — piuHA KOHCONMM M KOPMOBOrO IMpoJieTa OT
TOYKM KOHTaKTa BaJia ¢ MOAUIMIIHHKOM JIO
HEeHTpa HHEPUHUH MacChl CTYyNnuUBl U OJHXKAall-
IIEH MOCTOAHHO 3arPyXKE€HHOM OINOpHI;

a — ko3¢ PHIMEeHT, XapaKTepH3YIOIMi noaaTiy-

BOCTb IOJIIHUIIHHKA;

€y, €&;— NONPaBKH, YYUTHIBAKOUINE THOKOCTb KOHCOJIHU:

9
[4

I' \*1 & I\ I
l:( — JAJIHHA 2KECTKOro y4JacCTtka KOHCOJIH, Haxons-
IIlerocsl B CTYITHIE.

B peajbHBIX CYNOBHIX KOHCTPYKUMSIX L= [, u mo-
IpPaBKH Ha THOKOCTb KOHCOJIM HECYIIEeCTBEHHH!, T. €.
e, = e,~0. HanpoTus, B Hcc/eN0BaBIIUXCA HA CTEHJE
cxeMax, B OCOOEHHOCTH INPH KOHTaKTe BaJjla C HOCO-
BOH KPOMKOH NOMIIMIIHMKA, 3TH NONPABKH MOTYT OKa-
3aTbCSl CylleCTBEHHBIMHU: &;=0,15—2,4; e,=0,1—5,5.

Ha puc. 2,a pano conocraBieHHe 3KClepHMeH-
TaJbHBIX H PacUeTHbIX 3HAYEHHH COOGCTBEHHBIX YacTOT
M3THOHBIX KOJIeOaHHH JJIS CXeM C KPOMOYHEIM ONHpa-
Huem Basa B KJIII. BupHo, uTo TOYHOCTH pacueta
CyIeCTBEHHO 3aBHCHT OT Beauuunel L. Ilpu pocra-
ToyHO OoJsibiroit anuHe npojeta (L > 10d) pacuer-
HEle U ONBITHbIE [aHHbIE COIVIACYIOTCSI BIIOJIHE YILOB-
JIETBOPUTENbHO, IOTpPellHOCTh He mnpeBnimaer 15Y%.
B Tex ciyyasx, KOTJila COCEJHsIsI Onopa pacroJioXKeHa
BOausu KIII (L<10d), npsiMoe HCmoJbL30BaHHE B
¢dopmysie (1) B KauyectBe mapametpa L paccrosHust
MeXAY 5THMH ONOpPaMHM NPHBOAMT K 3HAYHTEJBHOMY
(o 50%) npeswienuio co6cTBeHHBIX yacToT. Hckio-
YeHHe XKe M3 pacyeTa HOCOBOH OMOpH KaK HENOCTOSIH-
HO 3arpy:KeHHOH, HampoOTHB, NAeT SIBHO 3aHMXKEHHHIE

3HayeHHsl COOCTBEHHBLIX YacTOT mg‘ax > o > wpm’“, Xo-

pouiee corjiacoBaHHe PacCuyeTHHIX M ONBITHBIX JAHHBIX
(cM. puc. 2,6) mnpH 3TOM MOXET OHITb JOCTHIHYTO
OoCpefHeHHEM YKa3aHHBIX pacCyeTHHIX 3HAYyeHHH IO
bopmyse

min, max
o — Qo)p ©p

P min + mt;:ax'

(2)

©p

Hasi onpenesneHuss BO3MOXHOIO BJIHAHMS YCJIOBHI
npuneranuss rpe6Horo Baja K BkJaaawiuny KIIT pe-
30HAHCHBIE YaCTOTHl CHCTEMBI, IIOJYYEHHBIE NPH TIa-
TeJbHOl TPHUEHTPOBKE Baska W BKJAAbINA INOJALIHI-
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HHKa, COIOCTABJSAJNUCh C HX PACUETHHIMH U ONBITHBIMH
3HAUeHUsIMU [JI CJydyasl ONHpPaHUs Baja HAa KOPMO-
Byl0 KpOMKy. IIpuBenieHHEIe Ha pHC. 2,8 pe3yJbTaTH
COMOCTABJIEHUS MO3BOJIAIOT CHENaTb BHIBOA, YTO TIHia-
TeJbHas NpHUEeHTpoBKa Bkyaanwiua KIII x Bany npu-
BeJla B NMOAABASOIIEM OOJILIIMHCTBE CAy4YaeB K MOBHI-
IIEHHIO pe3oHaHCHOM vacToTel Bcero Ha (10—30) %.

a') min max
Q2o _700% ; L2 =LD . 190 %,
Wp Wy
90 Hi‘ .90/105.‘71116; 0603HAYEHUA
S04 cBa-2
10'_ ooa-4 A
= L P 1-ET
AN 701 =% 275 20 ® 30 L/a
30—+
"ol
ﬁ) —50 &
Ys~%p 4009,
wp 41T 1T T [
0 T T T 30L/d
P T i 1N ]
ﬂ)w
Yo~ %2 100,
“r 4
| {
3 TS
20 ] Pl p [
0 1 3
Ji 85119 [70 75 120 25)L/d
-20 ] ] ] 11 ]

Puc. 2. CpaBhHeHHe SKCNEPUMEHTAJbHBLIX M PACYETHBIX 3HAYEHMH
COOCTBEHHBIX YacTOT H3THOHBLIX KOJeOaHMIl MOJEJH BaJONpoBOAA
Ha na6opaTopHOM CTeHAe: @— 0 YTOYHEHHSI ©p IJfA Cjayyaes

KpomouHoro onupanwusi Bana 8 KJIIl; 6 — To Xe mocne yTou-
HeHHsi ©p; 8— M0CJE YTOYHEHHS ©, JJA CAYYaeB NpUJIEraHus

Banxa no Bceir paune KIIL.

min
1 — oTKJIOHeHME ©y OT wp AN MeTaJlnHYeCKHX, 62aKayToBhIX HJIH

TEKCTOJHTOBBLIX, PE3HHOMETAaNJHYECKHUX NefuBYAHBLIX HNOAUMIHHUKOB COOT-

max

BETCTBEHHO; 2 — TO e OT vy 3—ToO XKe OT®

P

OTHOCHTENbHO HeOOoJbllloe yBeJHYEeHHE YaCTOTH B pe-
3yJabTaTe onupaHus Baja no Bcedt pauHe KIIT u 3Hua-
YHTEJbHBIH pa3bpoc ee 3HAaYeHHMiI CBHAETEJbLCTBYIOT
O TOM, YTO JlaXXe B CJy4ae CIEIIHAJNbHO NMPHHATHIX Mep
no obecrneyeHHIO NOJHOTO KOHTAaKTa BKJajblllla C Ba-
JIOM TaKoe NpHJeraHue He peajusyetcss M ¢akTuue-
CKMi1 KOHTaKT HOCHT CJyYyaWHHH XapakTtep, IpH KO-
TOpPOM HauboJiblliee BO3pacTaHHe YAaCTOTH He MpeBoC-
xoauT 309%. MakcuManbHble OTKJOHEHUS OBIJIH OTMe-
YeHbl, KaK NpaBWjo, BO BpeMsl HCIBITAHHH C Bpalle-
HHEM BaJIONPOBOAA, 4YTO OOBACHSAETCA YBEJHYEHHEM
30HBI KOHTAKTa BaJla C MOJAIUIKUIIHAKOM 3a CYeT cMa30y-
HOH IJIEHKH.

IlosyueHHble pe3yJbTaThl NO3BOJSIOT B INpaKTH4e-
CKHMX pacyeTax OrpaHHYHUTLCA PaCCMOTPEHHEM BapHaH-
Ta KPOMOYHOrO ONHpaHHS Bajla Ha KOPMOBOH Jeifi-
BYAHHIH MNOAUIMIIHMK, JONYyCKas BO3MOXHOCTb IOBHI-
IIEHHS] COOCTBEHHOH YacCTOTHI 110 CpaBHEHHIO C pacyerT-
HOll npumepHo Ha 20%.

Takum o6pasoM, npu BceM MHOroo6pasuu KOH-
CTPYKTHBHBEIX CX€M pPacnoJIOXKeHHSs! OINop BaJloNpoBOAA
U y4yeTe AJMHBI KOHTAaKTa BaJjla C BKJAJBIIEM pacyer
COOCTBEHHOH 4YaCTOTHI M3THOHBIX KOJIeOaHHiI CHCTEMBI
chienyer MPOU3BOAHTL Mo oxaHo#t u3 ¢opmyn (1), (2).

Cynpoctpoenne Ne 10, 1977 r.

s [NOMOJHMUTENBHON MPOBEPKH TNOJYYEHHHIX BHI-
paXeHHH HCIOJIb30BAaJUCh pe3yabTaThl INPOBEJEHHBIX
paHee BHOGpPalNMOHHBIX HCILITAHHH BaJIONPOBOJA TaH-
kepa «[neHs» (Tuna «Codus») Ha crnenHaJbHOM
CTE€HJle, a TaKXe 3KCNEepHMEHTOB C HCKYCCTBEHHBHIM
Bo30y:xKJeHHeM KoJieOaHHH HeBpallaloUIUXCHd BaJiOB
HENOCPEeACTBEHHO Ha TaHKepax TunoB «IIpara» u «Co-
¢us». CxeMbl BaJOnpoOBOAOB MOKa3aHkl Ha pHc. 3. [lpu
HCIILITAHUSIX Ha CTeHAEe BMECTO BHHTA Ha KOHYC rpel-
HOro BaJia Omljia HacaxkeHa crynuna ecom 8,3 Tc. Bo
BCcex cJyyassx Bo3OyxJeHue KoJsieGaHWH OCYIIECTBJS-
Joch BUGpoMalunon (Bec~1 Tc), ycTaHOBJIEHHO! Ha
CTynHIe rpe6HOTO BHHTA.

OmnpenejieHHBle Ha HCNBITAHHAX COOCTBEHHLBIE Ya-
CTOTH HM3rHOHBIX KOJI€GaHHH BAaJIONPOBOJOB ©®, H HX
pacueTHble 3HaueHus ©fi'n, wi? w, IpHUBEJIeHtl B Ta0-
JIune.

CiienyeT oTMeTHTb, YTO BO BpEMSI CTEHIOBHIX HC-
NBITAHHH (pakTHYyeCKasl 3arpyska NOAIUMNHHUKOB pery-
JHpPOBaJIaCh M pacyeTHasi CcxeMa onpeneisjach C
AOJIXKHOH JIOCTOBEPHOCThIO. B mnpouecce BHOpaHoH-
HBIX K€ HCIOBITaHMH peaJIbHBIX BAaJIONpPOBOJOB HA Cy-
Jax, HanpoTuB, 3arpy3kKa NOAUINIIHUKOB HE KOHTPOJIH-
poBajlacb M, B COOTBETCTBH C YKa3aHUSIMH MeTona
pacuyeTa M3rHOHBIX KoJieGaHu#l, NpH OnpelesIeHUH wg"“

He NpHMHHUMaJlacb BO BHHMaHHe HOCOBasl AeiABYINHAs
onopa 2, a Ha TaHKepax Tuna «Cocdusi» —u BBHOC-
HOM NOAWIMNHHMK rpebHoro Basa 8 (cM. puc. 3).
ConocraBjieHHe NOJYYEHHBIX TaKUM 00pasoM Be-
JuunH o ¢ ©  CBHIETEJBCTBYET O TOM, YTO CYLIECT-

BYIOILIMH MeTOj HIEHCTBUTENBHO ONpenesisieT HHXHIOI
TpaHully BO3MOXHBIX 3HAYeHHUH COOCTBEHHBIX YacTOT
cucTeMbl. JIUmb NPHU CTEHAOBHIX HCOBITAHHAX C HMH-
Taluedl U3HOca GaKayTa cOOCTBEeHHAsl yacToTa OKa3a-
nach Huxke of" Ha 15%, uTo oGBsICHAeTCS Hapylle-

nueM KoHTakta Basna ¢ KIII B KopmoBoii ero uacTu

Nl 774
a) S 8 N
B weexxw 5& ® .
— _'—-—'———j“":—— — —t - | — — —
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Puc. 3. Cxempl BajonpoBonos taukepos Tunos «Ilpara»
(a) u «Codus» (0).

M YAJuHeHHeM KOHCOoJH. CoBrnazeHHe paCyeTHBIX 3Ha-
YeHHii ¢ (pakTHUeCKMMH Ha TaHKepax Ttuna «IIpara»
B BapuaHtax 1 u 3,a (cM. TabsMIy) no3BoJsieT CHe-
JaTb BHIBOL O TOM, YTO B IpOIEcCe 3THX HCINHTaHHA
rpeGHOl BaJl He KOHTAKTHPOBaJ C HOCOBHIM AEHIBY.-
HBIM NOAMUNEUKOM. CHHXEeHUe COOCTBEHHON YaCTOTHI



Cynosble 3HepreTMyYecKye yCTAHOBKM

w, OpPH NOTPYXKEHHH rpe6HOro BHHTA B BOLY B Ba-
puaHte 3,6 TaKxke cOrjiacyercsl ¢ NaHHBIMH pacueTa
H TNONTBEpXKJaeT NPaBUJILHOCTb yyeTa HHEpPUHH OKpY-
Karonied BUHT Boabl. OnHAKO B psje CJHyyaeB pacuer-
Hasi HAaUMeHbIasl 4acToTa CBOGOAHEIX KosieGaHUM OKa-
3niBasach Ha (20—25) % Huxe ¢paxktuueckoit. Mcnonb-
30BaHHEe B pacyeTe OCPeIHEHHOro 3HaYeHUs YCTpaHsdeT
CTOJIb 3HAa4YUTeJbHbIE OTKJIOHEHHMSI M IO03BoJisieT obec-
MEeYHTh JOCTAaTOYHO BBICOKYI0O TOYHOCTh pacyeTa ua-
CTOTHI C NOTPEUIHOCTBIO B mpepenax *+129%.

Takum o6pasom, MMelOlMeCs] 3KCIIepHUMEHTaJbHLIE
JlaHHblE N0 UCNBITAHHUAM BaJIONPOBOLOB CYIOB M Kpymn-
HoMacluTabHOl MOZeNH MOKa3ajHu HeoOXOAUMOCTb He-
KOTOPOH KOpPpPEKTHPOBKHM (QopMyJs nJs pacyeta coO6-
CTBEHHOH 4acCTOTH H3THOHBIX KoJieOaHuit. PacueTs no
peKOMeHJAyeMbIM JJf TNpPaKTHYECKOro INpUMeHeHHA
¢opmyaam (1) m (2) nanm xopoluee coBnageHue ¢
pesyJbTaTaMH 3KCIEePUMEHTANbHBEIX HCCJIEeIOBaHHUI.

[IpoBeieHHEIE HCOBITAHMS MOZEJH BaJIONPOBOJA C
HCKYCCTBEHHBIM BO30YKINE€HHeM KoJieOaHHil NO3BOJIHJIH
KpoMe TOr'o OLEeHHTh AeMnGHpyIoliHe XapaKTepHCTHKH
cucteMbl. KoapdHIMeHT AHHAMHUYECKOrO YyCHJIEHHs] HA
pe3oHance B, INpH BO3GYyXKAEHHH KoJeGaHHH MeXaHH-

YyeCKHM BHOPaTOpPOM 3KCIEHTPHKOBOTO THIa oOmpeje-
JISJICSL KaK OTHOIEHHE HanpsXKeHHf: 3aMepeHHOTO Ha
pe3oHaHCe K BHI3BAHHOMY JeHCTBHEM CTaTHYECKH NpH-
JIOXXEHHOrO YCHJIHSl, PaBHOTO BO3MYIIAIOLIEMY.
KoaduumeHTs AHHAMHYECKOTO yCHJEHHUs ompeje-
JSJINCh JJIS1 PA3JIMYHBIX CXeM pa3MelleHHs Oonop BaJo-
NpOBOZa, MPHYEM HCCJIeOBaHHE NMPOBOAMJIOCH HA NOJ-
IIHMHHKAX CO CHATHIMH H YCTAHOBJIGHHBIMH Ha MeCTO
KpBIIKaMM, C MMHTATOpPaMM KpBILIEK, C PasjIHYHBIM
NpuJieraHdeM BKJIaAblla K Baly, a TaKxe B ciydae
noGasnenus He6oabmux (o 50 Kr) Mace K cCTynuie.
Bcero 6nino ucnertano 84 pasiuyHEIX BapHaHTA.

27

Ananus pe3yabTaTOB HCNOBHITAHUH, NPOBEAEHHBIX HA
J1abopaTOpHOM CTeHAE, NOKa3aJ, YTO B MOAABJSAIOLIEM
GOJIBIIMHCTBE cJyuaeB (cBbie 75% BapHaHTOB HCIBI-
TaHui) Ko3p(PHIHEHT NMHAMHYECKOTO YCHJEeHHs MIJs
BKJIabllled npH BO30YXKAEHHH 3KCUEHTPHUKOBHIM BHO-
paTopoM, JiexaJ B npezneax: y 6a66uropeix — 6—10;
6aKayTOBHIX — 4—7; TEKCTOJUTOBHIX —3—D5; H AJA
pe3vHOMeTaJJIHYeCKUX NJIaHOK — 4—7.

Bonbuioii pa3bpoc 3KCnepMMEHTAJbHBIX HaHHBIX
He T03BOJIsieT BLISIBUTL BJMsIHHE HA BeJMUHHY B, KOH-

KPeTHBIX YCJOBHWH NpoBeleHUss UcnbiTaHuit. Ilo-Buau-
MoMYy, nemndHpymoouas cnoco6HOCTb CUCTEMEI onpeje-
JsieTcsl, TJaBHBIM 00pa3oM, pacCeMBaHHEM 3SHEpPrHH
KoJie6aTes bHOro npouecca B (yHIaMeHTHBIX KOHCTPYK-
IHSX.

Ouenka peMngHpyIOIIHX CBOHCTB CYJIOBBIX BaJo-
NPOBOAOB NPOU3BOJMJIACL TaKXKe IO pe3yJbTaTaM BHO-
PAaLMOHHBLIX HMCOBITAHMA JIMHHM Bajla Ha TaHKepe
«nbIHSI», CMOHTHPOBAHHOM Ha CHENHAJbHOM CTEHJE.
KoadduuueHT nMHAMHYECKOTO YCHJIEHHS, OmnpenesisiB-
IIMACS MO MIHPUHE PE30HAHCHOH 30HHI pPa3BUTHSA KoJie-
Ganuii, okasanics paBubiM B, =5—8,8, T. e. mocratou-

HO OJIM3KMM K IMOJYyYeHHBIM 3HAYeHHIM Ha KpYNHO-
MacuITabHON MOOEJH.

Ha cypnax, rae HacHIeHHOCTh MeXaHH3MaMH, arpe-
raTaMM U CHCTeMaMHu 3HayuTeJbHO OoJiee BLHICOKaf,
yeM B YCJOBHUSIX DPOBOIAMBIINXCH 3SKCNEPHMEHTOB,
MOKHO OXHIaTh elule 6OJIbIIEro pacCeHMBaHHSA IHEPTHH
KoJebaHu#l BaJionpoBoja uepe3 (PyHAAMEHT H, Kak
CJe[ICTBHe, YMeHbllleHus1 KoadduuyvenTa JHHaAMHUYECKO-
rO YCHJIEHHS 110 CPABHEHHUIO C YKAa3aHHBIMH BHILIE 3Ha-
YeHUSMHU.

K ToMy e monyyeHHHIe BeJMYMHBI (, He YUHTHI-
BaloT AeMndupymounero BO3aeHCTBHA BOABI H, CYAS MO

ConocTas/ieHHe PacyeTHbIX H SKCNEPHMMEHTaJbHBIX COGCTBEHHBIX YACTOT M3rMOHBIX KoneGaHuii BaNoOMPOBOJOB TaHKEPOB

*g ‘;ﬁ g :E) L % é a?'
Hassanue % ;E Ez o o . ) = & g S
c « | & | SE = = 5 = = Eals | & E
yAHa = a5 @ D] 9 o © = o 8 = 3 A
s lgs8| 2| 3| 3| | 2 5 S I - - O R IR I o I El
s |E55| &2 ~ = Ny % < £ < 3| 8 3 s |3 s =
Tankep | 1 3 31 [42-104 9,94/135] 11,4 | 10 08 | --12
THIIA ]
,Mpara*| 9 3 31 [42.1049,94/135( 11,4125 | 25 | 10 | 3axar
480 | 106 8 1,38 { 2,7-10~2 HOCOBOI}
a|l 4 31 [42.10411,7/135| 125| 11,7 0 | —6 | cambmmx
3 J—
6l 4 | 5 40 [67-104 10/11,5 | 10,7 | 10,05 1,7 | —5
m
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pe3yJbTaTaM HAaTYpPHBIX HCNBITAHHHA B KCIJYaTalHOH-
HEIX YCJIOBHSX, JOJIKHEI OBITh CYILECTBEHHO yMEHbIIIe-
Hel. Tak, mpH TEeH30MeTPHPOBaHHH TrpebCHLIX BaJIOB
TankepoB THna «[Ipara» c 5-nonacTHEIMH rpeGHBIMH
BHHTAMH K03} UIHEHTH NHHAMHYECKOrO YCHJEHHS Ha
pe3oHaHce OKa3anuch paBHbIMH {, < 3. Bainskue 3na-

yeHHss B, B OKOJIOPE3OHAHCHOH 30HE NOJyYeHH H BO
BpeMsl HCNBITAHH#A TaHKepoB THna «Codusy.

YuHTHIBasl, UYTO B NEHCTBHTEJBHOCTH TpPEHHE HeJIH-
HefilHO H 06OJiee CHUJIBHOMY BO30YKJIEHHIO COOTBETCT-
ByeT MeHblllee NNHAMHUYECKOe yCHJIEHNe Ha Pe30HaHCe,
IJisi TpaKTHYeCKHX pacyeToB H3THOHBIX KoJeOaHuMH
CYIOBHIX BaJIONPOBOAOB IpPH peaJbHHIX aMIJHTYAaX
BO3MYINAIOIIEro MOMeHTa, paBHEX (10—30) % ot Mak-

3YBYATbIE COEAWHHUTEJIbHLIE MY®ThI

B. A. Caosixos, @. P, benrsnes, B, /. Opaenko,
JI. B, I'puwuna

YK 621.825.52

Ilepenaua MOMeHTa OT mBHUraTessl K NMPUBOAUMOMY
MEXAaHH3MY, KaK H3BECTHO, OCYILECTBJSETCA C IO-
Mmoupto  ynpyrux [l1] u 3ybuaThiX COeZVMHUTEJbHBIX
my(dpT. B HacTosdiee BpeMsl MOJYYWIH PacnpocTpaHe-
HUe IBe OCHOBHBHIE CXeMH CoegMHeHHd. Ilns mapoTtyp-
OUHHBIX YCTaHOBOK M TOPCHOHHHIX BaJIOB PERYKTOPOB
XapakTepHO TpHUMEHEeHHe JByX 3yOuyaTelXx MyQT
(puc. 1,a). B razoTypOHHHEIX yYCTAHOBKax HCIOJb3Y-
eTcsl CXeMa, coctosdilass Hu3 ABYyX MY(QT: 3ybuaToi
(puc. 1,6) u ynpyroii co cTsxHEIM GostoM. [locnen-
HAI HaJexXHo paboTaeT B panHoOHe Tra3o0TBOAa, Iie
temnepatypa pocturaetr 300°C. B Takux yCJIOBHSX
npuMeHeHHe 3yOuaToit MyQTH OKa3HIBaeTCsl HelleJeco-
o6pa3HBIM, TaK KaK HaJuyue CMas3KHu 3aTPyAHseT obec-
reyeHue noxxapHoi 6e30macHOCTH.

HecMoTpsi Ha mHpokoe pacnpocTpaHeHue 3yOua-
THIX MY(QT AN CHJIOBBIX NPUBOJOB, B TEXHUYECKOH JIH-
TepaType HMeeTcsl MaJio AAaHHHIX no BHIOOPY HX pas-
MEpOB H pacueTy Ha npoyHOCTb. PekoMenpanuu
I'OCT 5006—55 mo 3y6uaTeiM MydTaM, npemHa3Ha-
YeHHHIM 151 OOLlero MamIMHOCTPOEHHs, He pacmpo-
CTPAHSIOTCS Ha BHICOKOOOOPOTHBIE TSXKEJIOHArpPYKeH-
HEle 3y6uaTbie MY(TH CYJOBHIX YCTAHOBOK.

Huxe, Ha oCHOBe aHaJiu3a MHOrOJIETHETO OMBITA
IIPOEKTHPOBAHUA H JKCIJyaTalluM CYJOBHIX 3yOuaThiX
My(}T, HalOTCA pEeKOMEHA Al MO HX BHIOOPY M pac-
yeTy Ha NpoyHOCTh. PaccMarpHBaioTcsi 3ybuyaTele CO-
eAWHUTENbHBIe MY(DOTH C 3BOJbBBEHTHHIM NpodHIEM H
npsiMosivHefiHo# obpasywoomeit (auamerp po 120 mwm,
MOAYJb 2,5 MM) H MY(PTH ¢ 60YK0OOOpasHOH GOKOBOI
noBepxHocThio 3y6a (zuamerp ot 120 mo 800 MM, Mo-
nynu 4 u 5 mm). Llentpyrorcs Takne MypTe no nHa-
MeTpy BepiuH 3y6beB (puc. 1,a) ¢ momouupro cre-
nuaJbHHX nang co coepoii {2] (puc. 1,6) u no 3BoJb-
BEHTHHIM npo¢uism 3yobeB. Ilocennee npumensiercs
ansi MyQT C OKpYKHOH CKOpocTbio a0 12 wm/c; mpu
GOJIbIINX CKOPOCTSIX — OCTaJbHBHE BHALI LEHTPOBKH.
Hcnonb3oBanne nasf aTofl LeJH CnenuanbHHX wand

Cynocrpoerne Ne 10, 1977 r.

CHMAaJIGHOTO KpYyTSLIero MOMEHTa Ha BaJly, MOXHO
NPHHATb B COOTBeTCTBHH C [l] 3navenns B,=2,5—5.0.

3akawuyeHHue. IIpoBeneHHbIE HCMBITAHHSA NMO3BO-
JIMJIU OTKOPPEKTHPOBATDh CYLIECTBYIOIHIA METOX pacye-
Ta H3rHOGHBIX KoJieGaHHi CYZOBBIX BaJIONPOBOJOB B
YaCcTH OINpeneseHHsi COOCTBEHHBIX YacCTOT H NOATBEP-
JHJH NIPHHATHIE B HeM 3HaueHHs1 KO3(GhHIHEeHTOB MIH-
HAMHYECKOTO YCHJIEHHSI HA PEe30HAaHCe.

JINTEPATYPA

. A6pamMoBuy C. ¢, Mepkynos B. A, Ilaxo-
M oB K. H. IlpounocTb BasoNnpoBOAOB TPAHCHOPTHBEIX CYAOB. —
«Cynoctpoenues, 1977, Ne 1.

2. IlpokogpreB K. A, CamconoB 0. A, Uep-
noB C. K. Bubpanus neraneir cynoewix TypGoarperaTos, 4. 2,
JI., «Cynocrpoenre», 1966.

co cdepoit — cnocob6 6oJiee CJOXKHBIN, HEXKeNH LeH-
TPOBKa MO AWAMETDPY BepLIHH 3YObeB.

IleHTpoBKa 3yOuaToro BeHlla My(}pTH cO chepuye-
CKHM OOTOYEHHBIMH BepIIHHaMH 3y0ObeB obecleyHBaeT
MOCTOSIHHYIO TOYKY NOBOPOTa NpPH JIOOBIX NepeMellie-
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Puc. 1. CxeMbl coeMHeHHMiI BaJIONPOBOJAOB: @ — C MNO-

mouwbio ABYX 3y6uateix mydT (cMaska nogBogMTCA K

Kaxaomy 3y0y uepe3 pajualbHble cBeplieHHsi); 0 —c
noMoumpbio Myt ynpyroii IHMCKOBOi M 3y6uaTOH.

HUSIX BTYJKH WIH o6Gofimbl. ITepekaTriBanne GOYKOOO-
pa3HbBIX OOKOBHIX TNOBEPXHOCTEH BeHHa IO 3yObiAM
000AMBl B BBHICOKOOOOPOTHHX MydTax NHPOUCXOAUT C
0o6pa3oBaHueM FHAPOJAMHAMHYECKOrO MAcJAHOro CJod,
KOTOpHIil npefoTBpalnaer usHoc. Ilomumo storo y 3y6-



Cynonme JHepreTuIeCcKue yCTaHOBKH

gaTeiX MydPT ¢ GoukoobpasubiM 3ybom pacmpejieqnenue
yCHIUR Mexay 3yObsaMu Oojiee paBHOMEDHOE, H pe-
AKTHBHBIH H3ru0aloIUNil MOMEHT, BO3HUKAIOIIUHN MpPH
nepexoce B 3anemsieHdd, Ha 20—309% nHuxe, ueM y
My}T ¢ npsAMOJIMHEHHOH O6pa3yIolleH.

Ins obecneuenusi nepegayn GOJMBIINX YCHJAHUH pe-
KOMEHJyeTCsl YKOPOUEHHbIH npo(dpuas 3yba: y HapyxK-
Horo h=1,85m, y BHyTpeHHero h=1,6m (rmze m— mo-
ayap). 3ybuatele MmypTel ¢ d<120 MM Henenecool-
pPasHO BHINOJIHATL ¢ 60yk0o0Opa3HOi o6pasymolleH, no-
CKOJbKY BeJIHUHMHAa GOYKOOOPA3HOCTH B 3TOM cCJiyuae
MmeHee 0,01 mMm. Takne My(TH B OCHOBHOM H3rOTaBJIH-
BaIOTCS C MNPSIMOJUHEHHOH oOpasylolleid 3y6a, mMonmy-
JeM 2,0 MM. LleHTpHPYIOT MX IO AUAMETPY BepPIUHH
3yObeB.
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Puc. 2. Homorpamma pjs BbiOopa auamerpa 3yOuatoi myd-
Tl d no sapanepiM Myp M n (wxana 1). Ilo wHafinennomy

d ¥ n (wkana 2) onpepensiercsi cKopoctb V

HcxogHblii KOHTYp HapyXKHOro 3yb6a— CTaHAapT-
Hoiii (no I'OCT 13755—68), a BHYTpeHHHH HMeeT
BEICOTY A=2m.

Pacyer My(Th Ha NpPOYHOCTh HAYHUHAEETCA C BHI-
6opa peamuteJqpHOro nuamerpa. Ilo 3agaHHOMY MOMeEH-

Ty H YacTOTe BpallleHHs1 Ha HOMOrpamMme (pHC. 2) Ha-
XOAST MUHMUMAJIbHO AONYCTUMBIA nuametrp d 3y6uartoi
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my¢Te. [Ipu NOCTPOEHHH HOMOTpaMMEI HCIONB30BaHA
3aBHCUMOCTD

Y
de= M eo,241/ ’ (1)
NnoJlyyeHHasl Ha OCHOBAaHHMH aHaJju3a JMAHHBIX M0 Ha-
AE€XHO pPabOTalLNM OTEYECTBEHHBIM H 3apyOeKHHM
3y6uaTHIM MYy({Tam.

ITocse onpenenenusi d BuiGupaeTcss moxyJab m. Pe-
KoMeHAyeTcsl npHMeHsATb m=4 jpiaa d=120+560 MM
U m=5—pgina d=200--800 mm. Ecau Ha#figeHHBIA
AuaMeTp COOTBETCTBYeT ABYM 3HAUEHHSAM MOAYyJiei,
TO MEHBIIHH TpUMeHseTCs, eCNH TpeOyITCs MHHH-
MaJibHBEIe Tabaputbhl My(QTH. B ocCTanbHBIX cayuasx
UCMoJb3yeTcsl GoJbluil U3 Monynei. BeawuuHn pa-
AVYCOB KPUBHM3HH GOYKOOOpPA3HOCTH p (MM) AIsl pas-
JIMYHBIX AHaMeTpoB MyQTH (MM) peKOMEHAYETCS IMPH-
HUMAaTb B CJeAYyIOIuX Npelenax:

150 < d <280 p = 2500 -+ 4000
280 < d < 560 p = 3500 + 10000
d > 560 = 7000 -+ 14 000

[Ipu BoiGOpe p Takike yuuThlBaeTcs TpeOOBaHME IO
rabapuTaM, Tak KaK MEHbIUHME W3 PEKOMEHAYEMBIX P
flaeT MUHUMMAJIBHYIO IIUPUHY 3yOuatoit My(QTH, HO
60sbiuve HanpsaxeHusA. [Io 3agaHHOMY yriy nepexo-
ca o omnpepenserca bo=2ptg o —pabouas mupuHa
BEHIla, B npefesax KOTOPOU MPOUCXOAUT IepeMellleHue
LeHTpa naTHA KoHTakKTa. {1 BLICOKOOGOPOTHHIX My(dT
BBEIXOJ IISITHA KOHTAaKTAa Ha KPOMKY HeJONYyCTHM, H MO-
stomy npu d<<500 MM npuHHMaercs obuias IIUPHUHA
b=0bo+ (5—10) mm. Oasa mydt ¢ d>500 mm (masno-
06OPOTHEIX) pomycTuMo b = b,.

3Haf guamerp, MOIYJb, YUCJO 3yObeB M IUUPUHY
BEHIla, NPOU3BOAAT NPOBEPOYHBIH pacyeT Ha [poyY-
HOCTb.

MakcumasibHOe HanpsiKeHHe CMSITHSL ONpesessieTcs
no ¢popMmyse

PmaxE

Oy = 0,418 W,

()

rae Py = Pk, — nauGosibiliee  OKPYKHOE YCHJIHE,
nepegaBaeMoe OAHHM 3y6om Myd-
THI, KIC;

pP= M .
= —-— — OKDYXXHOe yCHJMe, [eHCTBYyOIlee

Ha oauH 3y6 B MNpPEANOJIOKEHHH
pPaBHOMEDHOro pacnpeneseHuss Ha-
TPY3KH Mexnay 3yObsIMH, KIC;

M — gpyTAIIMil MOMEHT, mepejaBaeMbli
MYy($TOH, KIc-CM;

2 — KOJIHYECTBO 3yObeB;

k. — k03¢ PHULNEHT  HepaBHOMEPHOCTH
pacnpefesieHUst Harpy3ku Mexny
3yObsIMH;

E — monynb ynpyrocTH, Krc/cm?;

hy = h,m — BLICOTa TOJIOBKY 3y6a, CM;

h, — k03pGUIHEHT BBLICOTH
3yba.

Ha puc. 3 nokazana 3aBUCHMOCTb 2, OT (akropa

TOJIOBKH

Roy, mOJNydeHHas! TPH 06pPabOTKe pe3yJbTATOB MNOJ-

cuera 2, no meroxuke {3].
Hnss  mMypT co cranpbHeIMH 3yObaMH (E=
=2.108 krc/cM%) ¥ yrioMm mepekoca w=5-10"3 pan.
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OcHoBHBIE XapaKTEPHCTHKM BbIyCKaeMbIX CYAOBbIX 3y0uaThiX COCHMHHTENbHBIX MydT

P NE z
=k Y % '8 N § N 3 N < < ) <8 | & QL o
298* 520 | 1,64 20,6 5 48 | 240 | 50 | 3300 |0,0947| 0,006 | 208 | 11,0 76 1407
149 300 1,64 17,2 4 50 | 200 45 3300 |0,077 0,006 170 | 11,0 | cMmaska B BaHHe
139 290 | 3,52 40,5 5 44 | 920 | 45 | 3300 0,077 | 0,006 | 130 | 9,7 76 140%7
158* 328 | 3,09 35,6 5 44 | 220 | 45 | 3300 |0,077 | 0,006 | 150 | 10,0 76 140%7

T 196 | 4,25 62,3 5 56 | 280 | 40 | 3300 |oo61| 0005 | 98 | 82| 136 | 240***
3600 1780 0,181 4,26 5 90 | 450 65 10000 10,053 0,005 550 9,5 rycras cmaska
160%* 204 | 358 52,5 5 56 | 280 | 40 | 3300 Joo061 | 0005 | 100 | 80| 119 | 240+
2210 1100 0,195 4,6 5 90 | 450 65 | 10000 |0,053 ] 0,005 | 340 9,1 rycras cMaska

376 370 | 3,8 63,8 5 64 | 320 | 40 2620 (0,076 | 0,005 | 185 | 99| 297 340120
285 364 50 738 5 56 | 280 40 3300 {0,061 { 0,005 | 180 | 92| 299 300
5960 2940 | 0,260 6,1 5 90 | 450 | 80 | 10000 |0,080{ 0005 | 735 | 12,7 | rycras cmaska
135 224 | 1,33 15,3 4 55 | 220 | 35 3300 {0,046 | 0,005 | 160 | 8,4 37 75
690 675 | 0,520 8,7 5 60 | 300 { 50 4000 (0,078 | 0,005 | 270 | 10,5 75 1009
87 144 | 6,75 77,7 4 55 | 220 | 35 3300 |0,046 | 0,005 | 100 [ 7,9 92 100%5
453 670 | 4,94 67,1 5 52 | 260 | 60 4300 0,005 | 0,003 | 220 | 10,2 | 470 —
635 585 | 4,61 79,7 5 66 | 830 [ 70 4300 [o0,142 | 0,003 | 170 | 97| 609 —
9530 2730 0,30 10,2 6 108 | 648 | 130 10990 {0,192 0,003 350 | 11,0 rycras cMmaska
10300 | 2480 | 0,35 11,8 5 120 | 645 | 120 | 14800 |0,122 [ 0,002 | 410 | 104

* JlnureNbHbIE HCIBLITAHHS € NepexocoM ;5 MM/M (10 e **); 46 4 — ¢ mepexocom 6,8 Mm/m.
*ak Qp, Qq) — pacyeTHoe U (paKTHYECKOE KOJHYECTBO Macha.




CynoBble 3HeprerMdecKkMe YCTAHOBKM

BelNYHHA HaNpsxeHHst CMATHA oy (krc/cm?) npm
h,=0,8 nu p=bo/20 onpepensieTcsi N0 BHIPAKEHHUIO

Puax b
oy 47 )/ Lomx 47 V o -, 3)

rne GakTop Aoy =m—12 , Krc/cm? — xapaKrepusyeT Ha-

rpy*eHHOCTh 3y6beB mno u3ruby; m u b—B cMm.
BoiuvcauB (paktop Ry, DO pMC. 3 HAXOHAT HaH-
GoJiblllee 3HAYeHHe o, M MaKCHUMaJibHOe U3ruOHoe Ha-
npsixkeHHe JAJs  Haubosnee HarpyxeHHoro 3y6a—
Ron o, = Rouka- Ha aTOM e rpaduke nast Mypt yka-
3aHbl BEpXHHE TPaHHIBl JONYCTHMBIX 3HayeHWH oy H
Rong,, € YYETOM TepMOOODaGOTKH, pajuyca KPUBH3-

Hbl P U CKODOCTH.

Ecau BennuvHEl o, ¥ Ko, OKaXyTCsl BHILE IO-

NyCTUMBIX, TO NMPHHUMaeTcss GoJibliee 3HAUEHHE P JJIs
NPUHATOrO JAMaMeTpa, H pacueT mnoBTopsercd. Ecau
HanpsixkeHHe M B 3TOM CJydae MPEBHICHT JONYCTHMOE,
TO CJefyeT nepeiTy HA OoJbiug auamertp. das mypT
c MomyJieM m=25 M NpsIMOJIMHeHHOH oOpa3yomel
HaNpAKeHUss CMATHA o, (Krc/cMm2) ompenensiioTcs Mo

¢dopmyJe
oy = 0,620k, << [o4]. (4)

[puuss [o,] =1000 xrc/cM?, HaxoguM HEOGXOMMMBbI
nuaMerp (cMm):

d>0,035 )/ L. (5)

IToTepu MOLUHOCTH Ha TpeHHe B 3y6uaToéi MydTe
AN (51.c.) BHIYUCJSIOT IO BHIPAXKEHHUIO

PSfrp

AN = —,7.-5.—60—122 = 0,637N(Df.rp, (6)

rie S =2dw —nyTh, KOTOpHIH NpPOXOAUT 3y6 MO OT-
HOLIEHHIO K HapyxHOW of0ofiMe 3a
OfUH OGOPOT MpPH MepeKoce ;
Jip — K03 dunueHT TpeHuss pabGouux mnpo-
¢Hneir 3y6nes;
n —yacToTa BpalueHusi, 06/MuH;
N — nepepaBaemasi MOIIHOCTbD, JI. C.
Heo6xonnMoe KoawuectBO Macsia Q (xr/fu) nmns
3y6uaToli My(GTH MOXKHO OINpEeAesNHTh MO CAeAyHolleH
¢dopwmyde:

Nofqp

rae ¢, — TenJoeMKOCTb MacJa, KKkaJa/xr-°C;

At —mnoporpeB Mmacna B mydre, °C.

YacTtoTa BpauieHus He BXoAuT B hopmyay (7), uTo
noATBepxkaaeTcs U paboroit [4], XoTs MOxKHO npenno-
JlaraTthb, YTO IPH OAWHAKOBOH Harpyske BBICOKOOGOPOT-
Hasg MydTa Tpe€yeT NOBHILIEHHOIO pacXofa CMa3KH,
TaK Kak B HeH OoJibllle MOoTepb Ha pa30pHI3THBaHHE,
BHILaBJIUBAHUE U T. II.

ITpunss f,,=0,05, ®=0,005 pan, At=(13+-20)°C
u ¢,=0,45 kxan/kr-°C, nonyyum (kr/u):

Q= (1,0—1,5) 102N, (8)

rge koadpounuent 1,0 npuHuMaerca aaa MypT C
n<2000 o6/mun n 1,6 — gas mydpt ¢ n>>4000 o6/mun.
Ha puc. 4 noxasan rpaduk pyd Boibopa pacxoja mac-
aa. qns 3y6uateix MmydTt ¢ <1200 06/MuH mOCTaATOYU-
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Ha CMa3ka B BaHHe. B oryinyue OT NPOTOYHOH CMa3KH
(mpu KOTOPO#i, PEryJHpysi pacxol Macsa, MOXKHO MoJ-
NepKHBATh 3aJaHHYIO TeMnepaTyPy) OHa OCYINECTBJIs-
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Puc. 3. MakcumaJbHble HanpsikeHuss B 3yOuaTtod Mmydre
H HX AONYCTHMble 3HAYEHMS,

b
1—o0, V—f—- KpMBasi MaKCHMaJIbHBIX KOHTAKTHHX HanmpsxkeHuA

C ydYeTOM LIHPDHMHHI BeHIa, konmax-=k0“-ka—xpnsaﬂ MaKCHMalNb-

HHX M3THGHBIX HampsiKeHult B 3yGe; 2 — R,— kpuBast xosdbdunuen-

Ta HEPABHOMEPHOCTH pAacCHpefefieHHS] HarpyskH MeXay S3YObsiMH;
3 — pomyckaemele 3HaueHuss ©, H oM ax INA  a30THPOBAHHBIX

MydT ¢ V<10 M/c M p>T7 M; 4— ponyCcKaeMble BeJNHYHHH o, H

kO“max ons asotupopaHHBIX MydT ¢ V>10 M/c, p <4 M H TepMmo-
yayumenusix npu V<10 M/c up>7 M.
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Puc. 4. OnpenenenHe KoJHYeCTBAa Macja JJs CMa3KH H
OXJaXKJeHHd MydThl B 3aBHCHMOCTH OT MoiqHoctH N H

4acToThl BpPAIUECHUR (f— npu 7 > 4000 o6/MuH; 2 — npu n << 200
o6/MuH), & TAKXKE HeOOXOAMMOro AUAaMETpPRA MKHKJAEpa d, Ans

ofecneuerns pacxora Q npH H3GBHITOYHOM NARJNEHHH p; 3—pP;~
=5 Krc/em?;, 4 — pp=3 Krc/cm?, 5 — p;=1 Krc/em?).

eTcsl MOCTOSTHHBIM KOJIMuecTBOM Machia. ITosTomy cre-
nuduka pacuyeTa 3TOro BHAA CMAasKu onpejensiercs
B MEPBYI0O OYepelb yYyeTOM TNOBEPXHOCTH, OTBOASLLEH
TEIJIO, CKOPOCTH BpallleHuss My(TH ¥ 3[4eChb He pac-
cmatrpuBaetrcsl. Jlasg  MajooO60pOTHHIX MydT ¢
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#<300 o6/MuH fomycTuMa rycrasi CMa3ka, NepHOIH-
yeCKH HaOHMBaeMmasi B 30HY 3y0GuaToro CoefHHEHWS.
B rtabuauue npuBelleHbl reoMeTpHYEeCKHEe M NPOYHOCT-
HBl€ XapaKTePUCTHKH OCBOEHHEIX 3y6yaThix My(dT, 3KC-
NNAYaTHPYIOIHUXCA B TEUEHHWE [JIUTEJBbHOTO BpPEMEHH
6e3 nedexToB. B npuMeuanuu ykazaHbl MydThHl, KOTO-
pele OBLIM HCHBITAHE C YIJIOM mnepekoca w=>5-10-3
u 6-10-3 pan.

IlpuBeieHHBIe JaHHBIE MOTYT OHITh HCIOJb30BaHLI
IIPY NIPOEKTHUPOBAHUHN HOBHIX MY(]T.

BNUAHUE TOYHOCTH H3FOTOBJIEHHA
HA BUBPOAKTUBHOCTb YNPYITHX MY®T

H. B, I'puzopees, O. A. Pymsanuyes, B. B. @ po.nos

YK 621.825.7.001.5:534.1

HapgexxHocTp paGoOThl MHOTHMX CYAOBBIX MEXaHHU3-
MOB B 3HAYUTEJBHOH CTEMEeHU 3aBUCHT OT HX BHUOpa-
IIMOHHBIX XapakTepuUCTHK. [loBmileHHass Bubpanus,
BO3HHKaOIasi 06bIYHO BCJIENCTBHE HEypaBHOBELIEHHO-
CTH POTOPOB WJIM HUX HECOOCHOCTH, NPHUBOIHUT K YCKO-
PEHHOMY H3HOCY W BBIXOAY H3 CTPOSI OTBETCTBEHHBIX
y3JI0B arperaToB. XOTsl HECOOCHOCTb BaJIOB H COeIH-
HUTEJbHBIX MY(T sIBAsieTCs1 HauboJsee pacnpocTpaHeH-
HOH MpHuMHON BuOpaluy, U3yueHA OHa ellle HeJO0CTa-
TouyHO. B TexHuWuecKo# JiuTepaType ComepikaTrcsi mnpo-
TUBOPEYHMBBIE BBICKA3bIBAHUSI O BJIMSIHUH HECOOCHOCTH
Ha BUOpanuio arperaTHpoOBaHHBIX MallUH. Tak, HanpH-
Mmep, B pa6oTe [1] noguepkuBaercs, 4To OAHOM U3 NpHU-
ydH BUOpAalUH SIBJSETCS HapyLIeHHWe LEHTPOBKH CO-
eqUHSEeMHEIX BaJIOB, NpPUYeM, €CJH pacClleHTpOBKa 3a-
KJIIOYaeTCcsl B UX CMellleHHuH, TO HabatoparTcs KoJseba-
HYS TNOAIIMIIHUKOB C 4aCTOTOH BpallleHusi Baja. B To
ke BpeMs B paGoTe [2] oTMeuaeTcsl, 4TO H3JIOM ympy-
roil JIUHUU BaJIONPOBOJAa NPUBOJAUT K BO3HHKHOBEHHIO
B NOJAILUMIIHUKAX peakluil, MOCTOSHHLIX NO BEJUYHHE
¥ HampaBJIEHHIO, KOTOpble He MOJKHH BLI3bIBATH BH-
OpauHu Koprnyca CyaHa.

H3yueHne RaHHBEIX TEXHHYECKOH JIMTEPaTyphHl IO-
Kas3aJio Tak¥xe, YTO BHODOAKTHBHOCTb YNPYyrux MydT
TpaKTyeTcsl HeojHo3HauyHo. B paGote [3] rosopurcs,
YTO OJHHM U3 HCTOYHHKOB BHOpAalWH NPU COEIUHEHUH
HECOOCHBLIX BaJIOB C MOMOUIBIO COEAUHUTENIbHON MY(ThI
MOryT OHITH ee ynpyrue ajeMeHTH. B pa6otax [1, 4, 5]
OoTMeyaercsl, yTo neekKTaMy ynpyrux BTYJIOUHO-NAJb-
uesbix Mypt (MYBII), BHI3BIBaOIUMH BHGpALHIO
MOAWHIHUKOB, SIBJIIIOTCSI HEOJAWHAKOBAsl YyNPYroCcTh UX
NPYXUH HJH MAaHXKeT, OIIMOKH B liare Ia30B HJHU
najbles, HelepNeHANKYJIAPHOCTh NMOCJAENHUX 110 OTHO-
1eHuio K Topuy My¢pTthl. OqHako B ynOMSHYTHX pa6o-
Tax He JaHbl HeOOXOAMMble [Jisi pacueTa aHaJuTHYe-
CKHe 3aBHCHMOCTH.

JlaHHasi CTaTbsl NOCBAIIlEHA M3YYEHUIO BJUSHHUS He-
COOCHOCTEH B COEAWHHUTENIBHBLIX yOpPyrux MydTax Ha
H3ruGHEIE KOJleGaHusl COeUHIEMBIX BaJlOB.

[IpunsiToe B HacTosllllee BpeMsl OnpefeieHHe Heco-
OCHOCTH KaK CMEIUEeHUS] reoMeTPUUYeCKUX OCell BaJioB
COJIEPIKHUT CYLIECTBEHHYIO HEONpeieJIEHHOCTh U Hy2K/Aa-
eTcsl B YTOUHEHUH. B CBSA3H ¢ 3TUM CJeNyeT pas3JjinyaTh
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HECOOCHOCTH: BHEIIHIOIO, He CBA3AHHYIO C 3JIeMEHTaMH
My}T, U BHYTPEHHIOIO, OOYCJIOBJIEHHYIO KOHCTPYKLHEH
M TEXHOJIOTHEH H3TrOTOBJIEHHsI CaMHX MYy(QT.

[lon BHemHe# HECOOCHOCTBIO MOHUMAETCS HECOBMa-
JieHNe TreOMeTpPHYECKHX OCeH colpsAraeMblX BaJioB, KO-
TOPOE€ BO3HHKAeT u3-3a mnorpemHocred npu cbopke
MHOTOMAIUHMHHBIX arperaTtos, B NPOLECCE TPAaHCIOPTH-
POBKH, a TakxKe BO BpeMs 3Kcmaiyatauuu. Ilocnen-
Hee — pPe3yJibTaT TEMJIOBHIX AedhopMaunii, ycaikH pyH-
naMeHTa, Pas3juuusl B HaNpPSAXKEHHOM COCTOSIHHH OT-
IeJIbHBIX POTOPOB H T. I

OcHoBHO!I 0COGEHHOCTBIO BHEIIHEH HECOOCHOCTH
(B oTsIHUMe OT BHYTPeHHel) sABJasieTCs (QPUKCHPOBAHHOE
ee NoJIoXKeHHe BO BpeMeHH. BHellHssl HeCOOCHOCTb NpH
pasMelleHHH POTOPOB B ONOPAX C NOAUINIHHMKAMH Ka-
YeHUSl M3MEHsIeT CTaTHYeCKOE COCTOsIHWE CHUCTEMBI, Te-
pepacnpefieifii T€EM CAMBIM BO3HHKIINE peaKIMH.

BHelnas, Hanpumep, paguajbHas HECOOCHOCTDb
NPUBOAUT K 00pa30oBaHHIO B MY(Te CTaTHUECKOH ynpy-
rofl CHJBI, KOTOpash NPONOpPLUHOHAJbHA pPaAvaJbHON
3KECTKOCTH My(THl ¥ BeJiMUMHe HECOOCHOCTH. IIpu Bpa-
LIeHHH BaJIOB BEKTOD 3TOH CHJH OCTAaeTCsl HENOABH-
3K€H U He BBI3BIBAaeT KoseGaHuH onop nOAIUHNHUKOB {6).
YcraHoBka B arperaTHPOBaHHYI0O MAaWIHHY YIPYroi
My(TH, paboTarlilleii B YCJOBHAX paAuaJbHON — Ar,
yraoBod — Ao B 0ceBOH — Al BHELIHUX HECOOCHOCTEH,
B OOlIeM cJiyuae SKBHBAJIEHTHA HAJIOKEHHI0O HA KaxK-
OBIH U3 BAJOB NOMNOJHHTENbHHIX HArpy3ok Par, Pay,
Mysr (the Par v Ppaj— MOCTOSIHHBIE CHJIOBHIE HAarpy3KH
Ha COeJUHsieMble BaJbl IPU BHELIHEH paJvaJIbHOH H
OCeBOH HECOOCHOCTSX; M, — OCTOsIHHAsAA Harpyska
OT MOMEHTAa IIPH BHEILIHEH YIJOBOH HECOOCHOCTH).

OCHOBHEIM Ha3HayeHUeM ynpyroii My¢Thl sSBJAET-
Cs yMeHbLIEHHE N0 MHHHUMYMa HONOJHUTEJNBbHBIX Ha-
TPY30K Ha BaJibl ¥ B ONTHMAJbHOM CJlyuae CBeleHHE
X K HYJIO, T. €. ynpyras mMydTa HOJKHA UMETb BHI-
COKYI0 KOMITEHCHPYIOILYIO CrnoCOOHOCTb. TakuMm Kaye-
CTBOM oOJiafaeT ynpyras 3KclepHMeHTaJbHas MydTta
(puc. 1), B KOTOpPOH OCYILIECTBASETCH MO3JE€MeHTHas
KOMIIEHCAllUs BHEILUHEH HEeCOOCHOCTH. [laHHasa mydTa
SIBJIETCA KPOMeE TOro 3JIEKTPO- ¥ BUOPOH3O0JHUPYIOLLE.
OHxa cocrout 43 noaymydT: Benyileit I u Begomoit 7.
B nepBo#i ycTaHOBJIEHH TmaJbllbl 2, Ha pPe3HHOBHIE
BTYJKH 3 KOTOPHIX HafeThl LUJMHAPHYECKHE aeTatu 4
C HapyXHO# cepHuecKoil MOBEePXHOCTbIO, 3aKpelJieH-
HBle Ha MaJjbllaX C MOMOIIBI0 TEKCTOJUTOBHIX miaib 6.
Koabna 5, uMeroiye BHYTPEHHIOIO C(epHUYECKYIO MO-
BEPXHOCTb U pa3MelleHHBEIe Ha feTansax 4, 3adukcupo-
BaHbl B noaymypte 7 NpPy:KUHHBIMH Mafibamu 8.
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Hanenn BMecte ¢ geransmu 4 u 5 BcTapienbt B OtBep-
CTHS NOJYMY(]TH 7, KOTOpast 3aKpelnJieHa Ha TOPCHOH-
HOM BaJinke 9, ¢ momolublo mmnoHky 12, maibel 11 u
6osata 10. TOpCHOHHBI BaJIHK pacnojaraeTcss B poTo-
pe 14 npuopmmoii MamuHbl. Ilpenoxpanenne My¢dTH
OT pe3KHX KoJieGaHHH KpYTSAILero MOMEeHTa B INEpUOL,
NycKa MalllVHEl OCyIllecTBJsieTcs Gsaropaps maibe 13.

12 3 45 6 7

L)

/ |
7 77 72

Puc. 1. 3xcnepuMeHTasibHas ynpyras myda.

Konbua 5 usrorosjieHbl U3 OpOH3B, & LUJIHHIPH-
yeckue petanau 4 — u3 craiu. Ilpu c6opke MydpTH OCy-
LIEeCTBJISIETC CMa3Ka TPYIUUXCHA MOBEPXHOCTEH KOHCH-
CTEHTHOH Maccoil. Pe3HHOBHIE BTYJKH H30JIHPOBAHHI
OT MOMafaHusi Ha HHX CMa3KH 3a CYET NPHUMEHEHHs
TEKCTOJUTOBBIX IIaMHG6.

KomneHcanusi paguanbpHOH HECOOCHOCTH INPOHM3BO-
IuTCs 6aaromapst nedopMallMH DEe3VHOBHIX BTYJOK H
TOPCHOHHOTO BaJMKa. BjusiHMe yrjoBOH HECOOCHOCTH
yCTpaHsleTCs 3a CUeT YrJIOBOrO mepeMellleHHsl NaJjhbleB
BMeCTe C UWIMHADHYECKUMH [HeTaJsAMH 1o cdepuye-
CKUM MOBEPXHOCTAM KoJel 5. Komnencaunusi oceBoi
HECOOCHOCTH OCYLIECTBJISIETCS NPH CMELIEHHH BeAyLleH
nosiymy(TH OTHOCHUTEJbHO BEAOMOH 3a CueT nepeme-
LIeHUs1 KoJiell § MO0 MOBEPXHOCTAM OTBEPCTHH BeAOMOM
NOJNIYMY(THL

AMOpTH3HpYIOIYIO CNIOCOGHOCTL YNPYTHX MYy(dT B
CHCTEME BaJIOB MOXHO XapakTepH30BaTb KO3(ppHIHeH-
TOM OTHOCHTEJIbHOH KOMIIEHCALlMM BHEIIHEH Hecooc-
HOCTH

P=m: (1)

rae Il ,— noaatiauBocTb My¢QThl B HanpaBJICHHH KOM-
neHcauuy;
[T, u I'l, — mogaTMBOCTL JIEBO W TNPaBOf KOHCOJb-
HOH YaCTH BaJIOB B TOYKAX IPHCOEIUHEHHUS
NONyMY(T.
HecmoTpsi Ha TO, uto ympyrue MydTh o6aajgaioT
CIOCOGHOCTBIO KOMIIEHCHPOBATh BHEWIHIOIO HECOOC-
HOCTh COEAHHSIEMbIX BaJIOB, CAMH OHHM MOTYT SIBJATHCS
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icrounukom Bubpauuu. [Tpuunno# storo moxer 6uTh
BHYTPEHHSS HECOOCHOCTb, T. €. CMellleHHe oceil Bpa-
IEHUS NONYyMYy(dT OTHOCHTEJBLHO APYT Apyra.

BHyTpeHHSIT HECOOCHOCTb BO3HHKAeT B COeIHHe-
HUSIX BaJIOB B pe3yJibTaTe OTKJOHEHHil pPa3sMepoB H
CBOHCTB 3JIEMEHTOB MY()T OT HX COOTBETCTBYIOIIUX
HOMHHAJIbHLIX 3HAYeHUH (IKCLEHTPHYHOCTHL IOCAMOK,
pajvaJibHble H OKPYXKHBIE JONYCKH, HEOAHMHAaKOoBas
JKECTKOCTb YIPYTHX 3JIEMEHTOB H T. A.). DTH OTKJIOHE-
HUA MOABJAIOTCA BCJENCTBHE TEXHOJIOTMYECKUX HETOU-
HOCTeR MpH H3roToBJieHuH. IlocjefHHe MOXKHO NoApas-
IeJIUTb HA HETOYHOCTH H3TOTOBJICHHS: OTHOCHTEJLHYIO
(OTKJIOHEHUs1 pa3MepoB OJHOH NONYMY(PTH OTHOCH-
TE€JIbHO HOMHHAJIbHBIX pa3MepoB APYyron) v abCoJIOT-
Hylo (HecoBnaJieHHe pa3MepoB 06eHx monyMmydT ¢ ux
HOMHHAJIbHBIMH 3HAYEHHSIMH), a TaKkKe 3aBUCAILYIO
OT HEOJWHAKOBOH IKECTKOCTH YIPYrHX 3JIeMEHTOB
MydT, OTIHYAOLIENCS OT MAaCHOPTHHIX NAHHBIX.

B pa6ote (6] 6bl10 pacCMOTPEHO BJHMSIHHE OTHOCH-
TEJILHOH HETOYHOCTH H3TrOTOBJEHUSI Ha BUOPOAKTHB-
HOCTb ynpyrux My¢t. [lokaxkem Temepp 3aBHCHMOCTB
UX BHOPOAKTUBHOCTH OT HEOAUHAKOBOH XKECTKOCTH
YIPYTUX 3JIEMEHTOB M OTHOCHTEJBHOH HETOYHOCTH H3-
roTOBJIEHUS] MPH HArPy:KEHUH MY(PTH KPYTAIHUM MO-
MEHTOM.

JlonycTum, uTo Npu nepefaue KpyTALIEro MOMeHTa
mMydToii Thma MYBII kecTkoCTh ynpyrux 3JeMeHTOB
He fABJIeTCA TIOCTOAHHON M oOnpelnessieTcsl Bblpaxke-
HUeM

Ca=Cy+AC, @

rie Cy— HOMHHAJIbHOE 3HAUEHHE KECTKOCTH;

AC,— otkyioHeHHe 0T BennmuuHbl Cy.

Jdebopmanusa i-ro najablia B NPOEKUHAX HA OCH OX
U oy uMmeeT BuJ [6]

m;, = rycosa; — (rq + p,)(cos &; — 6;sin a;) 4

+ ¢ (ro +p) (sin e, + 8, cos @) + a;

My = ¢ (ro + p;) (cos o;— 0;sin 0,) +
+ (o + p;) (sina; + 6,cosa;) — & — rysin a,.
YunuTeIBasi, YTO CyMMa NMpPOEKUHH YNPYruxX CHJ B Myd-
T€, KOTOpasl B YCJOBHAX 3KCIEPHMEHTa H30JIHPOBaHHO

Harpyxajacbh KpPyTsIIUM MOMEHTOM, paBHAa HYJIIO, IO-
JY4UM

)

r4 r4
zgl (Co+ AC) my, = 0; 1-=El (Co+AC)m;,=0. 4)

PapunasbEble ¥ OKpYXKHBIE OTKJIOHEHHS B 3aBUCH-
MOCTH OT o, MOXHO NpPEeACTaBUTb B BHAe rpaduka
(puc. 2). CoexnHUB AUCKPETHHI PSAX 3THX TOYEK Ips-
MBIMH JIMHHUSIMH, TIOJIYYUM HENpepHBHbIE (PYHKIHMH OT-
kJonenuit p;(a;) u 0;(a,). Ananoruuno MoOXHO TmOJY-
yuth AC;(a;). TlockoAbKY 3TH GYHKIMM SIBJASIOTCS He-
NPEPLIBHBEIMU H MEPHOANYECKUMH MO ¢ C MEPHOAOM 2,
TO HX MOXHO Pa3JiOXHTb B paiul Pypoe:

[eo)
AC, = e, + mgl(em cos ma, + €, sin ma,),

b= Qo+ kZl (a;e cos ka, 4 a; sin kal); c (D)

(o0}
6,= bo+ 2 (bn cos na+b, sin na,).
n=1
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IToncrasus B ypasHenus (4) sHauewns m;, m my,

U3 BhIpaxeHud (3) H npousBens HEOOXOAWMEIE Tmpe-
oOpa3oBaHUsl C Y4Ye€TOM BHIpaxeHui (5), noayuum
bopMyny nJis onpenesieHHsi CMelleHMs moaymydT d
IpH HEPaBHOMEDHOHR 3KECTKOCTH YNPYTHX 3JIEeMEHTOB,

8.
pi.8ch e
\ °~’
7 2 J 4 25 i z 1«

Puc. 2. 3aBUCHMOCTD PafHANbLHBIX H OKPYXKHBIX OT-
KJIoHeHHit oceil oreepctuit mydTnl THna MYBII ot
yrJOBOro MOJIOXKEHHS.

OTHOCHTEJIbHOH HETOYHOCTH H3TOTOBJEHHS NOJYyMYy(]T
H B CJlyyae HarpyxeHuss MyQThl KpyTSILIUM MOMEHTOM

d=——~VATB
2(1+ )
rae
” ’ l'o ”
’ " MKp [ a; + rObl) + —C_'_ el]
A=) (ay—r,b)— r20 ; (6)
0
C, (rg + 2ryay+ T eo)
M [(a' roby) + 0= ¢t i
” ’ 17— 70%1 Co 1
B=|(ay+ roby) +— r20 ;
0
r, —pagHyc INEeHTPOB OTBEPCTHH mOn
NaJblibl;
C, —panuanbHasi  XKeCTKOCTb  YIPyro#
MY(TH;

a;; ay; by; b] — pacnpeneseHHbie 10 NEpBOH rapmo-
HUKE pajfuajbHBIE U YIJIOBbIE OTKJO-
HEHUs LEHTPOB OTBEPCTHUH MOA maJtb-
Il C YOPYTHMH 3JIEMEHTaMU;

e;; €;; €,— pacnpejieleHHble 110
nepBol U HYJIEeBOH
rapMOHHKaM 2KECTKO-
CTHBIE  OTKJIOHEHHA
YOPYrHX  3J1€eMEHTOB
OT WX HOMHMHAJbHHIX
3HaYeHWH; 4

Cynocrpoenmne Ne 10, 1977 r.

Benuuuna d xapaktepusyeT 3HaueHHE BHYTpeHHed
HecoocHoCTH. IIpu nBMKeHWM BaJIOB BEKTOp 3TOH He-
COOCHOCTH BpAllaeTcsl BMeCTe C CUCTEMOH KOOpPAHHAT
U sIBJISIeTCSA MPHYHHOHN KOJIeGaHHH ONop MOAIIHIHHKOB.

Bosmymarouyio cuny R, nosiasmoluyoocss B MydTre
BCJIEICTBHE BHYTPEHHEHl HEeCOOCHOCTH d, NMOJY4HM H3

R =dC,, (7)
NOACTAEBHB B BhpaxeHue (7) 3Hauenue d U3 npenuiay-
e ¢opmysel. BesuyuHa R 3aBHCHUT B OCHOBHOM OT
pacnpenesieHHBIX IO NEePBOK FapMOHHMKE paavalibHHIX,
YIJIOBHIX, XK€CTKOCTHBIX OTKJIOHEHHH, 3HAaUeHHs KPYTH-
Ier0 MOMEHTA H PaJNaJbHOH KECTKOCTH MY(THL

Ha#inem sHauenuss R pasa mydTtel tHna MYBIIL
Jnamerp oTBepCcTHil NOA BTYJKH — 242 MM; cMellleHHe
oceil OTBEPCTHI OT HOMHMHAJIBHOrO Auamerpa He GoJiee
+0,15 MM, a ux yrjoBoe oTKJoHeHHe *+5'. Pasamnuue
B 2KECTKOCTH YNPYrHX 3JeMeHTOB cocTtaBaser *10%
OT HOMHMHaJbHOro 3Hauenus xectkoctd. [lo ¢opmy-
Jge (7) nonyuaem R=055 krc. I/l cpaBHEHHUSI onpee-
JIUM BeJUUMHY II€HTPOOEXKHON CHJIEI OT JomyckKaemoi
HeypaBHOBELIEHHOCTH A5 poTopa Maccoir 500 Kr.
[Ipunumasl 11eHTPOOEXKHYIO CHJY OT JONMyCKaeMoH He-
YPABHOBEIIEHHOCTH AJisI POTOPOB C YacTOTOH Bpauie-
nus 3000 o6/mMun pasuoit (3—5%) ot maccw poTopa,
nonyunM R=25 krc.

Takum o6pasom, BoaMyllamuiasi cHja, BO3HHKAIO-
nass B MydTe BCJIenCTBHe BHYTPEHHEeH HECOOCHOCTH H
BBHI3LIBAIOIlaf KoJieGaHUs ONOp MNOMAIIMIHHUKOB, UMEET
TOT e MOPSNOK, YTO M LEHTpOoGexkHas cuja OT AOomy-
CTHUMOH HEYPaBHOBEILEHHOCTH, OfHAKO B OTJIMYHE OT
Hee He 3aBHUCUT OT YIJIOBOH CKOPOCTH BpallleHHSA.

BausHue BHemHeH W BHYTPEHHell HECOOCHOCTH Ha
NIUHAMHKY CBSI3aHHOIH CHCTEMBI BaJIOB HCCJEAO0BaJIOCh
3KCIIEPHMEHTAJIbHO C NOMOIIBLIO CO3[aHHOrO AJSl STOH
neay cnenuajpHoro creHga [7]. CTeHm COCTOHT W3
3JIEKTPOABUTATENS] MMOCTOSTHHOIO TOKa C peryJaupyeMoit
YaCTOTOH BpallleHHsl, CHCTEMBl BaJIOB, COEJIMHEHHBIX
UCIBITLIBAEMON MY(TOH M PacClOJIOKEHHHBIX B YIPYrux
onopax, ¥ TOPMO3HOro yctpoiictBa. BiausiHue Hepas-
HOH 2KECTKOCTH YNPYTHX 3JIEMEHTOB M OTHOCHUTEJbHOM
HETOYHOCTH H3TOTOBJIEHHSI HCCHEOBAJOCh Ha CTEHIE
C TNOMOIUBIO CNENHAJbHON KOHCTPYKUMH My(ThHl THIA
MYBII, nossoJisitoniell co3faBaTh 3aJaHHYIO0 BEJIHYHHY

bud A

= 2 7

a,— pacnpenesieHHele 110

v/

HyJIeBOII TrapMOHHKeE

paagHaJIbHBEIE  OTKJIO-
HEHHsI HEeHTPOB OT-

& 740

BepPCTUH NOJA MNaJbIbl
C YNIPYTHMH 3JIEMeH-

D65

@J"

TaMH;

7

7R

Co,— HOMHHAJLHOE 3Haye- T
HHE KECTKOCTH ympy-
rOro 3JieMeHTa.

Puc. 3. Bepomas noaymydpra Myt THNA
MYBII ana skcnepuMeHTaJbHOTO HCCleNOBa- 3
HUSl BJHSAHHS TEXHOJOTHYECKHX HEeTO4HOCTEH

H3roToBJICHHA.
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OTHOCHTEJIbHOH HETOYHOCTH H3TOTOBJIEHHS NOJyMy(T
1 HEPABHYIO XECTKOCTb YIPYrHX 3JIEMEHTOB.

B Bepomoit nonymydTte I (puc. 3) 6uIM pacroue-
Hbl OTBEPCTHSl MOJ PE3UHOBBHIE BTYJKH Auamerpa 28—
34 MM ¥ B HUX BCTaBJIEHbl TEKCTOJUTOBHIE BTYJKH 2,
uMmelonue skcuentpunurer 0,1 mm; 0,15 mMm; 0,2 Mm;
0,3 mM. OTtHocuTenbHO auamerpa do BTYJKH 2 OBLIH
YCTaHOBJIEHbBl TaKUM 06pa3oM, YTO papuajbHEE H yr-
JIOBHIE OTKJIOHEHUS] OT COOTBETCTBYIOIUMX HOMHHAJb-
HBEIX 3HAYeHHH OBbLIM pacnpeliesieHBl IO NepBOii rapMo-
HHKe. B 3TOM MOJIOXKEHHH BTYJKH GblIH 3adHKCHPO-
BaHbl BHHTaMu 3. HepaBHas KeCTKOCTh PEe3HMHOBHIX
BTYJIOK CO3[1aBaJach 3a CYeT MPUMEHEHUS PE3UHBl pas-
JIUYHOU TBepHOCTH (MsArkas, cpemHss, xxectkas). Ilpu
3TOM HCHBLITHIBaeMasi My(dTa Harpyxajnacb MOMEHTOM
conpoTuBJyenus, paBHeIM 10 krc - M. Bruncsenve Besu-
yuHbl R no ¢opmyne (7) U 3KCnepHMeHTaJbHOE ee
onpejlieJieHUe TOKA3BIBaIOT YJOBJETBOPUTENIbHOE COB-
najieHvie pe3yJabTaToB.

AHanu3 3KCnepuMeHTaJbHEIX JaHHEIX MOKa3aJ, yTo
Jyduieil KOMIIEHCHpPYIoLled CHOCOGHOCTBIO U MUHHU-
MaJIbHBIM BO3MYLAMOIUM BO3#eHCTBHEeM ob6Jiafaer
ynpyrasi 3KcriepuMeHTajsbHas mydra.

3akamouenne. Ha ocCHOBaHUH H3JI0KEHHOTO MO-
JKHO CHIeJIaTh CJIey1OlNe BHIBOJHI.

BbIGOP OMTHUMAJIbHbIX NMAPAMETPOB
PACCOJIbHbLIX 3KEKTOPOB

CYZLOBbIX OMNPECHUTENEM

B. B. Cerun, I'. A. JIyxun

VK 621.694.2.001.5:629.12.066

OnblT 3sKcnyyaTallMH CYJAOBBIX OIPEeCHHTENbHBIX
YCTAaHOBOK IOKas3aJl TMpeuMyllecTBa BOXOCTPYHHBLIX
3KEKTOPOB IO CPABHEHHIO C pacCoJbHLIMHM Hacoca-
mH [1]. PaccosbHast cucteMa c 3:xKeKTopaMu 6oJsiee Ha-
J€XHa, B NMOCJEIHNX CTYNeHAX ONPECHUTENSl NojaJxep-
XHBaeTcs OoJiee ryayOOKHH BakyyM, 4YTO IIO3BOJISAET
OTKa3aTbCs OT PEUMPKYJSUHH paccoJia, KoTopasi npu-
BOJHT K YCKOPEHHOMY OTJIOKEHHIO HAaKHIH.

OnpecHuTenbHble yYCTaHOBKH THna 6A-25 ¢ 3xek-
TOpaMH YCTOHYUBO paboTaiOT B IIMPOKOM [AHANa30HE
TeMreparyp 3a6opTHOH BOAH £, M, B OTJIMYHE OT Onpec-

HUTeJNel cepun M (rhe IpHUMEeHSIOTCS pacCoJIbHHE Ha-
COCHI), HE HYXK/JalOTCAl B PELUPKYJNALHH paccojia faxe
NPpU HEBHICOKHMX f,. B ciyuae noHuxkeHHs MocjenHei

yIeJbHBIH pacxo/ TemnJja Ha ONPECHUTEJbHYIO YCTaHOB-
Ky He yBeJHuHBaeTCsl, MOCKOJbKY B KaMmepe Hcmape-
Husg VI cTyneHu mnoplep:KUBaeTcsi COOTBETCTBEHHO
yMeHbLIEHHAsl TeMIepaTypa ucnapenus fg {2].
Iloxkany#, eIMHCTBEHHBIM HeNOCTAaTKOM B HCIIOJb-
30BaHHUH CTPYHHBIX HACOCOB IJISl OTCACHIBAHHUS pPacco-
Jla fIBJSIETCS MOBHIIUIEHHBLI PacXo[ 3JIEKTPO3HEPTrHH
Ha TpUBOJ Hacoca Ay pabouelr 3a6OPTHOIH BOJAHL
B snauyuTesbHON Mepe 3TO OGBACHAETCA TEM, UTO NpH
yAaJleHHH paccojia U3 KaMepH HCIapeHus ero TeMmre-

5*
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1. BHellHAs1 HECOOCHOCTb HE SIBJSIETCS UCTOYHHKOM
KoJieOaHUH Onop NOAILIMITHHKOB.

2. Bub6poakTHBHOCTb YNpyrux My(dT BO3HHKaeT MO
NPHUYYHE HEPAaBHOM KECTKOCTH YNPYrHX 3JeMEeHTOB H
OTHOCHTEJIbHOH HETOYHOCTH H3rOTOBJIEHUS MOJYyMy(T.

3. DKcnepHMeHTaJbHas ynpyrass mydTa obJsanaer
BEICOKOH KOMIEHCHpYIOlleii CNOCOOHOCTBIO W MUHH-
MaJIbHO# BUOPOAKTHBHOCTBIO.
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paTypa paBHa TeMIiepaType HacChIlleHHs] HIX HEMHOro
HHIKE ee.

[eomeTpuyeckne pasmepnl, Ko3h(HUUUEHT HHKEK-
MM U U 3KOHOMHYECKHe MoKa3aTeJH pabGoThl BORO-
CTPYUHBIX 3XKEKTOPOB B 3HAYHTEJBHOH Mepe 3aBHCAT
OT CO03/1aBaeMOH WMH OTHOCHTEJbHOH pa3HUIBl [1aB-
neunit Ap [Ap, (rne Ap.= p.— py—nepenan nabJe-
HUH Ha 3xeKtope; Ap, = p,— p,— pacnonaraeMbi
Hamop paboyero noToKa; Pc, Py, Pp— AaBJEHHE CMECH

3a 3KEKTOpOM, 3a pabOYNM COIJIOM, Mepej HUM, COOT-
BETCTBEHHO).

B 3aBucuMoctu oT BHIOpaHHOH BesuuuHB Ap, H3-
MEHSIIOTCA: JOCTHKHUMBIH KO3((PULUHEHT WHIKEKIHH U,
HeoOXOnMMHII Hamop Hacoca paboueit Boanl H u ee
pacxon Q, H, clex0BaTeNbHO, 3aTPATH MOLHOCTH Ha

3J1eKTPONPHUBOL.
Jlns onpenejeHust ONTHMAaJbHOrO 3HaueHus App,

COOTBETCTBYIOLIEr0 MHHHUMAaJbHEIM 3aTpaTaM MOLIHO-
CTH Ha NPHUBOA Hacoca, Obljla MpoBejeHa cepus pac-
YeTOB [JISl PACCONbHOTO 3XKEKTOPA ONPEeCHHTENBHOH
yctaHoBkH 6A-25 mnpu wusmenenuum Ap, or 3 10

10 krc/cm2. B KavecTBe HCXOAHHIX HAHHHBIX OBLIU HC-
MOJIL30OBAHB  XapaKTEPHCTHKH  HAacOCOB  Mapok
BIIH-63/100, BIIH-63/80, BIIH-40/65, HIIB-90y,
HIIB-90a. [ToTepn Hamopa Mexay HacOCOM M paGouuM
COIJIOM 3KEKTOpa BO BCEX CJyyYasix MPUHUMAJHUCh PaB-
Heimun AH, =0,8 krc/cm? JlaBnenne nepen paGouum

COIJIOM 3XKEKTOopa
pp == H— AHP'

Ecan npu Bcex BhGpannmx 3Hauenusx Ap, KIIJ

Hacoca CYHUTaThb OJUHAKOBLIM, TO B KauyecTBE KpHTe-
pHs, O KOTOPOMY MOXKHO CYNHUTb O BEJHYUHE 3Hepre-
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THYeCKHX 3atpaT Ha NPHBOL Hacoca, cjeflyet HCmob-
3oBaThb npoussenenne Qyf1, rae Q,—B M3/c; H—B
Krc/em2,

ITocKONMBKY YCJIOBHSI MOHTaxa ONpECHUTENeH Ha
pa3HbIX CyJax HEONUHAKOBHI, COIPOTHBJIEHHE OTJIHB-
Horo TpybonpoBona, KOTO-

00H170 .
poe onpenensieT BeJIHUH-
"—?@— / HY p., KonebJieTCsl B LIHPO-
t.m, /' KHX npepesax.
u / OneT nokasat, 4yTo pP.
74 . U3MEHsIeTCsT OT HyJs 10
' / 0,6 xrc/cm2 Pacuer omntu-
12 b MaJbHHIX pa3MepoB H Xa-
: PAKTEPUCTHK  3KEKTOPOB
10 / ) NPOBOAMJICS TO METOHUKE
. . E. §I. CokosoBa u H. M.
7qpﬂ*m/ 3unrepa {3, 4]. Koaddu-
08 —= IIHeHTH TOTEPb B 33KEKTO-
/ pe OBUIH NPUHATH paBHHI-
06 A t.’wOCJ MH: @1=0,95; ¢2=0,975;
/ - p3=0,9; @4=0,925 {3].
04— liten D,Lfc Bc.llencmne He3HaYHTEJb-
y | HOH pasHHMILI B TeMrepa-
02—, 57 Typax pabouel BOIBI, pac-
AP, Krcjem COJIa H CMECH HX yHAeJbHHE
o6beMbl  OBIJIH IIPHHATH
Puc. 1. 3aBucuMoCTBh KO3(-

ONVHAKOBBIMH: Up=Uy="T,;
KOJINYECTBO 3KEKTHPYEMO-
ro paccona Qu=4,73-103wmd/c
(17 wm3/4). Hamop pac-
coJia MPUHHUMAJICH PAaBHHIM
JaBJIEHUIO HACHIIIEHUS NIPU
TeMIepaType B MocJaeaHeH
(wecroit) cryneHH onpecuutensi: ps=f(fs). Bennun-
Ha Py, PaBHaA Hanopy paboyed BOABI 3a COMJIOM, Ompe-
Jensijack ¢ yyetoM nogmnopa (AH,=0,06 krc/cm?):

pﬂ=p6+AH'

ITockosibKy npH MaJioM mojAnope TeMmnepaTypa pac-
cosia OJIM3Ka K YCJIOBHMSIM HACHILLEHHs, YCTOHUYNBAs pa-
6ota 3KekTopa (6e3 KaBUTALMOHHHIX SIBJIEHUH B Ka-
Mepe CMelleHHs1) BO3MOXHa JHIIb HAa TOM YyacTke
XapaKTepHCTHKH, TIe BEJIMYMHEI 4 He NPEeBHIUIAIOT Ka-
BHTAUMOHHOIO KO3 GHIHEeHTAa HHXKEKLUHU U,. TaxkuMm
o6pa3oM, NOCJEAHUH SBJSETCA NpeAesbHO HOCTHKH-
MBIM KO3 (HUHMEHTOM HHXKEKIUH JJIf PpacCoJbHOrO
3JKEeKTOopa, M0 KOTOPOMY omnpeaessieTc] MHHHMaJbHO
HeoOXOnHMMBIH pacxof, pa6oyel BOAHI

Qp = Qufts

H, CJIeJOBATeJIbHO, MOKa3aTeJb 3IHEPreTHYeCKHX 3a-
tpat Q.1

B pasauuHBIX YCJOBHMSIX IJIaBAHUS H3MEHSIOTCS
OCHOBHHIE MmapaMeTpsl paGouero mnpolecca, a cjaefoBa-
TeJIbHO, H U,. DTa BEJHYHHA OMNpejensyiach N0 METO-
nuke {3, 4], nuanaszon Haubojee 4acCTO BCTpeYaIOLIHX-
ca teMmnepatyp £, 6vl1 npuHaAT ot 4 po 30°C. 3aBu-
CUMOCTb TEMMepaTypel paccona I, OT BEJHUMHH £

NPHHEMAJACh N0 AAHHBIM TEIJIOTEXHHYECKUX HCIBITA-
Huil onpecHuTeNs: Mapku 6A-25.

Ilpunas
Vl Pl

bHupeHTa MHXekUuH, OOGLle-

ro ra6Gaputa paccollbHOro

9XKeKTOpa H nokasaTteJs 3Hep-

reTHYecKHX 3aTpaTr oOT nepe-

naga paejeHuit Ha paGouem
comnJe.

2~ 0,975; -—Nl

19 Un

~ 0,99,
Pu—Ps
App

Cynocrpoenue Ne 10, 1977 r.

noJAy4uM

= 0,975 (L2 —0,90) | Bube

PesysibTaTh onpefesneHuss ¥, NpH pasjHYHHIX 3HA-
yenusix £, ¥ Qpff B 3aBucumoctH OT Ap, npU p. =

=0,4 krc/cM? npexncrasiensl Ha puc. 1. 3mech ke mo-
Ka3aHo, Kak B 3TOM CJydae H3MeHseTcs raGapHT
3xkeKTopa (AJMHA 3KeKTopa 6e3 comna [) mpH ONTH-

(rne f3, fp1 —ce-

YeHHUs] HAa BBIXOAAX M3 KaMepHl CMeLIeHHs1 H paboyero
coria). 3mech Xe [JisT CpaBHEHUS HaHeCeHa JIMHUSA
H3MeHeHus1 pacnoJsiaraeMoro Koo(pQHINeHTa HHXKEK-
nun (6e3 yuera KaBHUTalluu B KaMepe cMelenus). Kaxk
BHAHO M3 rpa(yKka, KaBUTALHOHHHI KO3(PPULHEHT UH-
JKEKIHH CYyLIeCTBEHHO MeHblle pacnoJiaraeMoro. Be-
JINYUHA ¥, YMEHbUIAeTCS BCJIEACTBHE MOHHXKEHHS TEM-
nepaTypel 3a60OpTHOH BOJAB f, W NPH YBEJHYEHHH CO-

NPOTHUBJIEHUS] OTJIMBHOro TpybGompoBoza p. (puc. 2).
B cayuae namenenus £, or 30 no 4°C u, noHuxkaercs

B cpenHeM Ha 8—109%.
[Toxasatenb Q,/ HMeeT OTYETIMBO BHIPaXKEHHBI

MHUHHMYM, COOTBETCTBYIOIIHH ONTHMAJbLHOMY Inepemna-
Iy AaBJjieHuH Ha pabGouem corie Apg‘", KOTOpPHIH 3aBH-

MaJIbHOM OTHOIIEHHU CeYEeHHH f3
pt

CHT OT CONPOTHBJIEHUS OTJIMBHOrO TPyGONpPOBOJIA M C
MOHMXKEHNEM P, CMEIaeTcsl B CTOPOHY MEHBbIIMX 3Ha-
yeHuii. OnHaKO B pafioHe MHHHMYyMa JHEPreTHYeCKHX
3atpar KpuBas 3asucumoctd Qpff = ¢ (Ap,) mpoxomut

1I0JIOTO, YTO TO3BOJIsIET BHIOHMpaTb pacueTHOe 3Haye-
HHe Ap, B JIOCTaTOYHO IIHPOKHX Ipeflesax C y4eToM

XapaKTepHCTHK HACOCOB, BHINYCKaeMBIX MPOMBILLIEH-
HOCTbIO. AGCOJIOTHAS BeJIMyMHA mokasaTenss Qp [ npwu

TIOHMXKEHHHU p. DPE3KO YMEHbLIAEeTCH.

a87"7 rrcfer?s

0/) Hx 700 —
ik /f/‘c[cﬂ
€ \ *100
Puc. 2. 3aeucumocts 8 Q"]
ONTHMaJbHOro  Nepe- ~
naaa Ha pa6ouem comn- / /
Ne W MHHHMAJbHOTO
noKasarelisi 3SHEPreTH- 6 ppee
YeCKHX 3aTpaTt OT CO- APp
NPOTHBJEHHS OTJIHBHO- |
ro TpyGonposoaa. 4
2

0z g3 4% g3, b
B, Krefem

B ycnoBusax paGoTHl PAacCOJBHOTO 3XKEKTOpa Ha
rpaHulle KaBHTALWU OOJIbIIIOE 3HAayeHWe HMEET IOA-
nop A, ma ctopone BcacHBaHHsl. ¥YBeJHYEHHE €ro
NPUBOAHT K 3aMETHOMY pPOCTY 4, NpH JIOObX &, K

YMEHbIIEHHUIO BeJMUnHE Q, U, COOTBETCTBEHHO, K CHH-
JKEHHI0O 3HepreTHyeckKux 3atpaTr (puc. 3). Ha BriGop
onTHMalibHOro Ap, npu 3aJaHHOM P. U Ha reOMeTpH-

YEeCKHE pa3Mepnl 3XKEKTOpa BEJHYHHA NOAINOpa INpak-
THYECKH HE BJIHUAET.

Kak cnepyer u3 puc. 1, obmuit ra6apuT paccoJib-
HOT'O 93KEKTOpPa He OYeHb CHJIbHO H3MEHSIeTCS B 3aBU-
CHMOCTH OT Nepenajga [aBjeHHH Ha paGoueM comJe.



CYIIOBBIG JHepreTndecKue YCTaHOBKM

Taxk, npu yBesnuenun Ap, ot 3 no 10 krc/cM? pnuua

3xkKeKTopa yMmeHbliaercss Bcero nuumb Ha 10%. Bonee
CYLIECTBEHHO Ha ero BHYTPEHHUE DPa3MepH BJHSET Be-
JuurHa p.. [103TOMy 33KekTOp, BHYTpPEHHHE pa3MepHhl
KOTODOrO PacCYdMTaHBl Ha ONpeesieHHOe CONpOTHRBIe-
HHE Pco, He OyneT paboTaTb B ONTHMAJBbHOM peEXKUME
IIpH 3HAYEHHAX P, OTJIHUHBEIX OT PacueTHOro. DTO OT-
MeuaJioCh Ha psaje CyloB (HanpuMep, Ha pedpuxepa-
Tope «JHTapHBIN»).

CyuecTBeHHOr0 yayumieHusi paGoTH PacCOJIbHOTO
9KEKTOpa Ha CYyJAax C pa3JUYHBIMH P, MOXKHO JOOHUTBH-
Csl, €CJIM NP NMOCTOSIHHBIX ero o0uux rabapure U nua-
metpax Auddysopa d, U Kamepnl cMemeHust ds B 3a-
BHCHMOCTH OT BEJUYHHH P H3MEHATb AHaMeTp pabo-
yero conna dy. IlpakTHuecku 3T0 MOXKHO 0GECTEUHUTH

HabopoM paGouHuX coma C PA3JHYHBIM BLIXOAHHIM ce-
YyeHHEM.

Ha pumc. 4 nmoxazaHo, Kak H3MeHSIIOTCS XapakTe-
PUCTHKH TAKOro 3XKeKTopa B 3aBHCHMOCTH OT COIpO-
THBJIEHUSI P, NIPHU COXpPAHEHHH ONTHMAJIbHOrO OTHOLIE-

Hus —;—3—, ecin 3amanm: Ap, =3,556 krc/em?, d,=
j §

=100 MM, d3s=505 mMM. Kaxaomy p. COOTBETCTBYET
ONTHMAaJbHHA AHaMeTp paGouero comna dp H npueM-

JeMBle CKOpPOCTH TNOTOKA Ha BHIXOoJe M3 AudPysopa.

Hcnonb3oBanve HaGopa comy (Hanpumep, C aua-
mMerpaMu 25, 29, 33 ¥ 36 MM) MO3BOJINT B YCJOBHSIX
KOHKPETHOTO CyAHa NP 3aaHHOH BeJHUYnHE P, yCTa-
HOBHTb TO COIJIO, KOTOpOe OOeCneyHnT HaHboJbllee
npuOAHIKEHHE XapaKTePUCTHKH 33KEKTopa K pacueTHOH
B COOTBETCTBHH C pHUC. 4.

gpf/xm, ,

”‘_’W’@; Puc. 3. Buausinde BeJH-
¢ yHHBI MOANOPa  paccosa
Ux I o / Ha KaBHTALHOHHLIK KO03{-
10 pH Héﬂ'/ (HUHMEHT MHXKEKUMH H No-
A -~ asaredib

L 16— Ka3are s::;g:e'mqecxnx
S 4 '
0,8'£ \___..71/ 0’ 87‘4
& A
\4__.——'
g6
s
) y@.ﬂ/‘
-~ 100k
04— S
¥ 7
L~ /
02
7 4 6 APy, nrcfem?

3akamoueHHne. Ha ocHOBaHUH BRHIIIEN3JIOKEHHO-
ro MOXKHO CIeJiaTh CJeanylolne BbIBOOBI:

1. YcnoBust paGoThl paccoJbHOTO 3KEKTOpa He Mo-
3BOJIAIIOT O0eCneynThb HAa INPaAKTHKe BHICOKHE pacyer-
Hble KO03((HIMEeHTH HHIKEKIHH H3-3a KaBUTAIHU B
Kamepe cMelleHus. [leficTBUTeNIbHEIE KO3 ()HUIUEHTH!
HHXEKLIMH OKa3blBalOTCS 3HAUHUTEJNBbHO MEHBbIIE pPaclo-
JlaraeMblX, OCOGEHHO TNpPH TNOHHXKEHHOH TeMnepartype
3a00pTHOH BOJAHI.

2. Tun Hacoca pna nopaud pabGoueir BOOH K pac-
COJILHOMY 33KEKTOPY JIOJIXKeH BHIOHpATbCsl MO ONTH-
MaJbHOH BeJIHYHHE Mnepenaja HaBjeHudl Ha paboueM
comJie, COOTBETCTBYIOLIEH JefCTBHTENIbHEIM MUHHMAJb-
HBIM SHEpreTHYeCKHMM 3aTpaTaM. [lis [oCTHXEHHs om-

37

THMAJBHOroO nepenajga HyxeH Hamop 45—50 m. Ilo-
CKOJIbKY e B OOJNBIUMHCTBE CJiyyaeB obecrneyHBaeTcs
nassienue 25—30 M, nelecoo6pa3HO A HH3KOHAMNoOP-
HOr0 Hacoca NnojaBaTh BOAY M3 CYLOBHIX CHCTEM C Ha-
nopoMm 15—20 M su6G0 NMpPHMEHHTb HACOCH C Heo6Xo-
OUMBEIM BHICOKHM [ aBJieHHeM. YBeJHYeHHe Hamopa mno-

ux| @, mm
0.6} 720\ . -
\ —— =30
: —— = ty= 4
w, (0,5-100\\ AN dg,
rfc {u
\*
4t g4l 80 NG AN =
N Vs~
| A BQ/
Jtast 6o e = d;-
- NN
2} a2} s0f= -
’ p1 1= —9
” <= 7
1L g1l 2122

0 42 0% P, nrefer?

Puc. 4. HameHeHHe KaBHTALUHOHHOTO Ko3(p¢HUHEHTA HH-

XKeKlUHH, AHaMeTpa pabovero conja M CKOPOCTH MOTOKA Ha

BbixoAe M3 AH(p@y3opa paccosbHOro 9KeKTOpa B 3aBHCH-

MOCTH OT CONPOTHBJAEHHSI OTJHBHOro TpyGonmpoBopa npH

¢ukcHpoBaHHbIX 00LleM rabapurte 9MeKTOpa H JAHAMeTpax
Kamepnl cMmewleHus 4 aubdysopa.

3BOJIUT CYIIECTBEHHO COKPaTHTh pacxon paboueft
BOAH H COOTBETCTBEHHO CHU3UTBH JHaMeTph Tpybompo-
BOJIOB, IX MacCy H CTOMMOCTb.

3. OnTHMaJIbHEIN Nepenaja naBJieHul Ha paboueM
comnjie U reOMeTpHYeCKHe pa3MepH 3XKEKTopa B 3Ha-
UUTEJIbHOH Mepe 3aBHCAT OT CONPOTHBJIEHHS OTJIMB-
HOro TPyOONnpoOBOAA, O3TOMY AJS1 ONPECHHTENeR OfHO-
ro THNAa, YCTAHOBJIEHHHX Ha pPAa3HHIX Cydax, MoXeT
0Ka3aThCs IeJecooOpa3HbIM HCNOJIL30BAHHE DPa3JIHyY-
HbIX MOAM(HKAUMH ONHOTO H TOro XK€ pPacCOJbHOrO
33KEKTOpa ¥ HECKOJIbKHX THIOB HacocoB pabouefi BOAHI
U3 yucaa MMelomuxcs Ha cynax. C 3TOR LeJbio B HH-
CTPYKLUHH IO 3KCIJIyaTalHH ONPECHHTeNs Ieecoob-
PasHo uMeTh TaOJHLY C XapaKTePHCTHKAMH HacOCOB
W YKa3aHHEM ONTHMAaJIbHHIX HanopoB pabouel BOXLI
IJIsl YCJIOBHA YCTAHOBKH ONpPECHHTEJISI HA Cy[He.

4. J1ns nOBHIIEHHS KaBHTallHOHHOrO Ko3(dHIMeH-
Ta HHIKEKIUHW, a CJefOBaTeJbHO, yMEeHbIIEHHS pac-
Xona paboueii BOOBI ¥ SHepPreTHYeCKHX 3aTtparT MNpH
3aJlaHHOM Hamope Hacoca lesecoo6pasHO BCeMEPHO
YBEJIHYHBATh MOATIOP HA JIHHHH BCACHIBAHHA paccoja
B 9KeKTOp. [Ins 3TOro xeJjiaTeJIbHO MO BO3MOXKHOCTH
pPacnosiOXKHUTh PaCCOJBHEIH 3XKEKTOpP HHXKe Kopmnyca
ONPECHHTEJISI, YTO CYLUECTBEHHO MOBHICUT ero Ko3¢du-
IIHEHT HHXKeKIUH M CHH3HT PacXoibl Ha nojpauy paco-
uyeldl BoAhl, O6Jlarogapsl UCNONb30BAHHIO MEHEE MOIIHBIX
HAacoCOB.
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COBPEMEHHOE COCTOAHHME
ABTOMATH3ALHH CPEAHHUX CYLOB
PbibOMPOMbBICJIOBOI0 $JIOTA

C. 1. Cmynax, M. I1. Xapumonos, C. O. llanownruxos

YK 629.124.72.03-52

Jnsi sHepreTHYeCKHX YCTAaHOBOK CpeIHHX phIbO-
npoMuicyioBHX cynoB (CPT, cefinepn u T. n.) xapak-
TepHa HENOCPENCTBeHHAs Tmepenaya MOIHOCTH OT
IJIaBHOTO JBHraTteissi Ha BHHT (DMKCHPOBAHHOTO HJIH
nepeMeHHoro mara. Bce 3TH cyna — tensioxonnl, 060-
pYZAOBaHHbIE CIEUHaJH3HDOBAHHLIMH XOJIOAHJIBbHBIMH
YCTAHOBKaMH, KOMIIJIEKCOM BCIIOMOTAaTeJbHHIX H Tex-
HOJIOTHYECKHX MEeXaHH3MOB, CHCTEM H YCTPOHCTB.
B cBsi3n ¢ 0CO6eHHOCTIMH PEXHUMOB paboTHl IV12BHOTO
neuratesnss Ha CPT naubGosbliee pacnpocTpaHeHue B
KayecTBe HMCTOYHHUKA 3JIEKTPOIHEPrHM HA XOAY MOJY-
yuau BajoreHepatopul. Tak, Ha CPT tuna <«Asbnu-
HHCT» NpeiycMOTpeH OTO60p MOIIHOCTH OT TJIABHOTO
IBHratess njs notrpebuTesedl KakK INepeMEHHOro, Tak
M TOCTOSIHHOTO Toka. [Ipw 3TOM ryaBHBIE ABHratesb
paboTaeT ¢ NOCTOSTHHOW 4acTOTOH BpanieHHus, a ynpas-
JIeHHe XOJOM CYZAHAa OCYILECTBJISIeTCS NpH TOMOIIH
BHHTA peryJupyeMoro miara, yto 6JaronpHATHO CKa-
3LIBAETCSl HAa TMOKa3aTeJsIX HAJeXHOCTH TNpPOMyJbCHB-
HOH YCTAHOBKH B 11€JIOM, a TaKXe 3HayHUTeJbHO yNpo-
niaeT pellleHHe BOIPOCOB aBTOMAaTH3aLMH [H3eJb-pe-
ILYKTOPHOI'O arperara.

Hapsiny c coBeplIieHCTBOBaHHEM 3HEPreTHYeCKOro
1 TexHoJiornyeckoro ob6opynoeanuss CPT ynyuymuaace
¥ OpraHu3alus ero ynpasJjleHHsI U KOHTponas. Pa3BH-
THE aBTOMaTH3auuu TexHHyeckux cpencts CPT xapak-
TEepH30BaJIOCh CYLIECTBEHHHIM H3MEHEHHEM YCJOBHH
paboThl W 3arpy3kH OOCJyXHBAIOLIErO0 TMepcoHasna,
a Takxe BCe BO3pacTaloniedl NOTpeGHOCTbIO B KBaJIH-
¢HUHUpPOBAaHHOM OOC/TYXXHBAHHM B YCJOBHAX CHCTEMa-
THYECKOTO yBeJIMYeHH o0beMa  aBTOMAaTH3AallHH.
B rta6avne npUBefeHH JAaHHEIE O PA3BUTHH CHCTEMBI
aBapHEHO-TpenynpenuTenbion curnanusanuu (ATIC).

JanHble 06 aBapuiiHo-npefynpenuTeNbHoi curiaaudanuun Ha CPT

Tun cyzna ¥ roi CosfaHusl NPOEKTa
-Onbra®, «tKenesnskos*,| ,AJbNMHUCT®,
Moctnl ¢ Aamnamu ATIC 1965 1967 1969
KoauyeerBo Jsamn
B MamuHHOM oThe- 6 10 35
JICHUH
B xonoBofi pyOke — 4 5

CYIOBAA
ABTOMATHKA

OTH J[aHHBE CBUIETENBLCTBYIOT 00 YBeJHYEHHH
o6bema AIIC u pocTe uynciia 0GOOLIEHHBIX CHTHAJOB
B XonmoBo# pyOke. CienyeTr OTMeTHTh, YTO Ha BCeX
CPT, cnpoektupoBanHHuXx no 1969 r., HecmoTps Ha
CpaBHHTENBHO OOJIBIIOH OO0BEM aBTOMATH3AlMU HX
TeXHHYeCKMX cpeicTte, B MO mpexycmarpuBanach no-
crosiunas paxta. Toasko ¢ 1970 r. na CPT nauunnaert-
csl MpaKTHYecKast peasiusanus Oe3BaXTEHHOro OOCJY-
J)KHBAHMS MAallIMHHONO # pedpHIKePaTOPHOTO OTHeJe-
uuii. IlepprIM mpencTaBHTEsiEM 3TOrO TOKOJIEHHS aB-
TOMATH3UPOBAHHBLIX CYNOB SIBWICS TIOCTPOEHHLIH B
1972 r. Manablfi TpaHCNOPTHHIK pedpHKepaTop THNA
«Panyxurbiii». OcHOBHBIE TeXHHUYECKHE XapaKTepHCTH-
KM MaIIMHHOIO ¥ pedpHKEpPaATOPHOrO OTHEJEHHH STHX
CynoB Takue xKe, kak u Ha CPT

Peructp CCCP mnpuceoun cynmam Ttuna <«Papyx-
HBIfl» 3HAK aBToMaTH3zauuH Al, Tak Kak HX MaIlHH-
Hoe H pedpHKepaTOpHOEe OTAEJNEHHSI MOTYT 3KCIVIya-
THpOBaThcA 6e3 MOCTOAHHON BaXTHI.

B nacrosiniee BpeMsi pa3paboTaHbl NPOEKTH pHIGO-
NPOMBLICJIOBHIX CynOB THNOB «[lananra» u «Caxanuns,
kKotopeie Peructpom CCCP Takxke aTTeCTOBaHbl Ha
3HaK aBToMaTtu3auuu Al.

ITpu npoektupoanun CPT Ge3 nocrosiHHO# Bax-
Tl B MO KOHCTPYKTOpaM NpHXOZMTCA pelaTh psf
npo6JIeMHBIX BOIIPOCOB, TaKHX KakK:

— OmpejleJIeHHe ONTHMAaJIbHOrO o0beMa M CTeneHH
aBTOMAaTH3AllHK KAK OTHEJbHBIX YCTPOHCTB, TaK M BCe-
ro CyAHA;

— BHIOOD ONTHMAJBHOTO KOJIHYECTBA CHIHAJIOB
ATIC ¥ IHCTaHIHOHHOTO KOHTDOJIS;

— CO3ZaHHe CHCTeM aBTOMATH3aUWM IJsl OTHeNb-
HBIX HEABTOMATH3HPOBAHHLIX MEeXaHH3MOB;

— «yBS3Ka» BCEX CHCTEeM B €IMHLI TeXHOJIOTHYe-
CKHil MpolecC MO COOTBETCTBYIOIIMM aJITOPHTMAaM;

— pauunoHanpHoe pasnenenue curuajos AIIC mo
rpynmnaM MexJAy pasjMuYHHMHU noMmelenusiMi: MO, xo-
noBoi pyOkoH, KaloTaMH H T. I.;

— IeHTpaJH3alus YCTPOHCTB KOHTPOJS M CHTHa-
JU3alliH B pafiOHe 1nocTa YNpaBJEHHS TJIaBHHIM JBH-
ratesem.

Pemenne 3THX NMpo6JieM OCYLIeCTBJSIETCS Ha OCHO-
Beé HAKOIJIEHHOT'O ONLITA mpoeKTupoBaHHus. OueBUIHO,
yTo Oonee 3d¢heKTHBHAsT OpraHHU3auusl paboOTH Tpe-
6yeT COo3MaHHSl COOTBETCTBYIONIMX PYKOBOASILHX Mare-
pHaJjioB, MeTOAMK H T. . Kpome TOro, €CTh elle U nuc-
KyCCHOHHLIE BOMPOCH. IDTO OTHOCHUTCS, B YaCTHOCTH,
K oprauusauud Ha CPT uenrtpanbHoro mocra ynpas-
aeuuss (LIITY). Heno B ToMm, uro, mo mpaBuiaam Pe-
ructpa CCCP, Ha cynax, uMelomuX CTeleHb aBTOMa-
tuzanuu MO na 3uak Al wnn A2, noJKHH npegycMa-
tpuBatecst LIITY. Tlpu stom [lpaBuna ompepensior,
yto IIITY (OTKpHITOrO HJIM 3aKPHITOTO THIAa) CJieflyer

pacnonarate B MO. Onnako Ha CPT cospanmne LIITY
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3akpuiToro Tuna B MO B psane ciyyaeB 3aTpyILHUTEJb-
HO (2 MHOIZAa W HEBO3MOXKHO) M3-3a OTCYTCTBHfl CBO-
6OMHBIX mJollajned W BLICOKOH CTerneHH HAaCHIIeHHS
MO pasnuunbiM o6opynoBanueM. ClenyeT Takxe y4u-
THIBaTh, 4TO oprau3auus B MO 3akpuitoro 1IITY 3Ha-
YHUTEJILHO YIOPOXKaeT CTOMMOCTh NOCTPOAKH CYAHA, a
IpH HaJWYMH B HEM [OCTOSIHHOM BaxTel COKpa-
I[aeT BO3MOXKHOCTH YMEHLIIEHHSI YHCJIEHHOCTH 06CJy-
JKMBAIOLEro NepcoHajla Ha aBTOMATH3HPOBAHHHIX CY-
nax. [Ipunnmas Bo BHUMaHHe OJH3KOe pacnoJiokeHHe
XOMOBOH pyOKH H KHUABIX momeweHuit K MO (uto 06-
JieryaeT ONEpaTHBHOE YCTpPAHEHHE HEHCIpaBHOCTEN
NpH OTKa3e MeXaHH3MOB), cienyeT cyutath pisg CPT
HauGoJsiee Hedecoobpa3HbiM opraHuszoBate IIITY ot-
KpPLITOTO THNa B paliOHe MECTHOTO MOCTa YyIpaBJeHHs
TJIaBHLIM ABHratejieM. B kKpafiHeM ciyuae 5TO MOXKET
6ute He LIITY, a Gosnee npocToii moOCT KOHTpOJas H
MUCTAHIMOHHOIO yIpaBJIeHHs] MEXaHU3MaMH (BO3MOX-
HO 3BYKOH3OJHPOBAHHBIN), UeM perJlaMeHTHPOBAaHO
IIpaBunamu Peructpa CCCP.

Ju3enb-reHepatopsl MepeMEHHOr0 TOKa, yCTaHaB-
aueaemble Ha CPT (OT'P 100/750, OT'P 150/750
M Ap.), CHaGXeHbl CHCTEMaMH aBTOMAaTH3alUMH. ITO
ofecreynBaeT NOAAEpKaHHe CTAaGHIBLHOTO Hanpsxke-
HMSI (BO BCeM JMama3oHe H3MeHeHHS! HAarpysKH.
B pesysbTaTe HE3HAYHTENbHOH HOOPAGOTKH CXeMBbI
aBTOMAaTH3aUNH OJMH W3 OH3eJb-TEHEPATOPOB MOXKeT
HAXOMUTbCA B «ropsueM» pesepBe. Ero nyck ocyie-
CTBJISIETCS] aBTOMATHYECKH NpPH MafeHHH HanpsKeHHS
B CETH.

Ha coepemennbix CPT npumensitorcss ycTpoficTBa
3aUIUTH OT Neperpy3kH, OTKJOYaoliiie BTOPOCTENEeH-
Hble MOTPeGUTENH U BHIIAIOUIHE HEOGXOAHMBIN CHrHaJ
B cucremy AIIC.

ABromaTtnueckass cuuxponusanus Ha CPT, kak
TpaBUJO, He TNpPHMeHSeTCs (32 HCKJIIOYEHHEM CYOB
tuna «Hepeunpas). D10 06BsACHSIETCH, BO-NEPBHIX, OT-
HOCHTEJIbHO BBLICOKOH CTOMMOCTBIO annapaTyphl; BO-
BTOpBLIX, HCNOJIL30BAHHE YCTPOHCTB ABTOMAaTHYECKOM
CHHXPOHH3AIHH TNPHBOAMT K HEKOTOPOMY YBEJHUEHHIO
pasmepor I'PIIl u Tpe6yeT KBa/mudHuuHpOBaHHOIO 06-
cnyxuBauusi. Kpome toro, Ha CPT onepauun no BBo-
Iy IH3e/b-TeHepaTOpOB Ha TmapaslieJbHYyIo paboTty
IPOHU3BOAATCS CPABHUTENBHO PEnKO.

BecbMa BaXHBLIM fIBJISIETCS ONTHMAJILHOE pelleHHe
3a7ayy OpraHH3alMH CPEeICTB KOHTPOJsl BOJIH3H OT 1o-
CTa ynpapJieHusi TJaBHbIM paBuratenem B MO. B nHa-
CTOsIlllee BpeMsl 3TH CPEICTBA COCTOAT U3 psifia HIUTOB
c npubopaMH, YCTAHOBJIEHHBIX HHOTJAAa HA 3HAUMTEJIb-
HOM DAacCTOSSHHH APYTr OT Jpyra. Takas OpraHu3auHs
nocTa He SIBJISIETCS COBEpIIEHHOH, M B OyayuieM cJe-
IyeT mpOBeCTH paGOTHl MO CO3JaHHIO €AHHLIX NYJLTOB
ynpasnennsi u AIIC nns CPT.

HemanoBaxxHoe 3HayeHHe HMeeT TaKXKe panHo-
HaJbHasl pa3buBKa M oGoOuieHHe TO [PYNINaM CHrHa-
JoB ATIC MexXAay pasjHYHLIMH IIOCTaMH HA CYOHe.
Tak, na CPT tuna «Panyxubit» curnansl AIIC pac-
NpefeHIUCE ciienyonum o6pasom: B8 MO — 30; B x0-
noBoit py6ke — 55 ¥ Ha mMUTKax B KaloTax —4 u 5 cwur-
HaJIOB.

Kak yxe oTMmeuajoch, B HAacTosllee BpeMs HeET
YeTKMX METOOWK OTHOCHTE/NBHO I'PYNNHPOBAHHA H pa3-
6uBku curuanoe AIIC no ormenvuuiM moctram. Ilpu
npoeKTHpOBaHHU cucteM aBromatuszanud CPT B atom
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cnyyae Hcnosb3yoTes Juiib [lpaBuna  Perucrpa
CCCP, a Takxe yYHTHLIBAaIOTCH PEKOMEHIALMH 3aKa3s-
yuKka W 6as30BHIX OpraHu3alluii, KOTopele HHOrga Obl-
BaIOT CyGHEKTHBHBIMH H, HEpEIKO, MPOTHBOPEYHBLIMH.

Tenpenuusa Kk nanpHedNIeMY YBEJHUYEHHIO KOJiMye-
ctBa curHajos AIIC, BHIHOCHMBIX B XOHOBYIO PYOKy
(ABasIOIMyIOCS €IMHCTBEHHHIM MECTOM Ha CyAHe, e
HMeeTcs MOCTOSIHHAsl BaxTa), NpHBEJeT K meperpyske
BaxXTEHHOro nepcoHasa. B xomosyio py6Ky cJienpyer
BEIHOCHUTBh TOJILKO Ty HH(}OpMaLMIO, IO KOTOpPO# Bax-
TEHHBIH JOJIKeH TMPHHATH CPOYHHE MepHl, He JOXH-
Nasichb NOSIBJIEeHHs1 06CJTyKHBatoniero nepcorana 8 MO.

CoemyeT Takxe OTMETHTb, YTO MHOTHE OmepauuH
Ha CyJIHe BCe elle BLINOJHAIOTCA BPyuyHYO. B nepByio
OoYyepenb 3TO OTHOCHUTCH K NEPEKJTIOUeHHUAM pas3JIHgHOro
poLa KJamaHOB, BEHTHJEH M APYrod apMaTyphl.

U xotd, B ofluem cJyyyae, S5TH oNepanyy NpoU3BO-
OATCA HeYyacTO, HO, YYHTHIBasi OOJbLIOE KOJHYECTBO
apmatypsl B MO B BO3MOXXHOCTb HaGopa pas3J/IMYHLIX
cxeM (HanpuMmep, B TONJHMBHOM, BOASIHON CHCTEMAaXx
W T. 1), IpH HeGOJBUIMX 3aTpaTax CJeayeT BBeCTH
aBTOMAaTH3alHI0. JTO MO3BOJIUT AONOJHHTENBHO YJYY-
IYTh YcoBHs o6cayxuBanuss MO, a Takxke LeHTpa-
JIU30BaTh yNpaBJieHHE TEXHHUYECKHUMH CPeACTBaMH.

B noctpoenuu cucremn aBromatuszauum CPT mpu-
MEeHEeH HepapXHYeCKHH MPHHIMI, B COOTBETCTBHU C KO-
TOPHIM ONpeJeJeHL CJAefYIoNHe 3afauH, pelniaembie
Ha pa3HbBIX YPOBHfIX: PYYHOEe YNPAaBJeHHEe W MECTHBLIH
KOHTpPOJIL (HYJIEBOH YpOBEHb); JIOKAJbHOE pPEryJHpo-
BaHue (l-fi ypoBeHb); aBTOMaTHYECKOe yIpaBjeHHe H
CHTHaJHM3alHUsl OT OTAENbHLIX MEXaHH3MOB H YCTpOHRCTB
MO (2- ypoBeHn); ueHTpanu3anus YOpPaBJEHHS WU
CHUTHAJIU3AIHH Ha TNOCTY B pafiOHe IJIaBHOTO JBHUraTess
(3-1 ypoBeHb); MHCTAHIIMOHHOE yNpaBJieHHE TJIABHHIM
JBUraTesNeM, HEKOTOPBIMH MeXaHu3MaMH H 06o0lieH-
Hasl CHTHa/M3alHsi N0 TEeXHHYeCKHMM cpenctBaMm MO
(4-% ypoBeHB).

XoTa aBTOMaTH3allusi TEXHHYECKHX CpPEACTB Ha
CPT u nana o6bIYHO NMOJyyaeMble NOJIOXKHUTEJIbHEIE pe-
3yNbTATH (COKpalleHHe YHCJIEHHOCTH KOMaHIH, yJyy-
IIeHHe yCJIOBHA ee TpyAa U T. 1.), OTHAKO OTCYTCTBHe
OoTpabGOTaHHEIX METONHK ONpenesieHNss 3KOHOMHYEeCKON
3(pdheKTUBHOCTH OT BHEJpeHHS aBTOMaTHU3ALUH TOPMO-
3UT ee nallbHefilllee COBEpIIEHCTBOBAHME.

BoiBoabt

1. Asromatusanusa TexHuueckux cpencte CPT
HMeeT TEeHAEHUHMIO K YBeJHYeHHI0 00beMa, H Ha Hee
BO3JaraeTcs Bce 6oJiee MIHPOKHUH KPYr 3aAay.

2. Onnt npoektupoanusi CPT 6e3 nocrosinHON
BaxTol B MO mnokasan, uto B Hacrosilee BpeMsl elie
HMeloTCs1 npo6JieMHBIe BONPOCH, CBSI3aHHLIE € AaBTO-
MaTH3alueli cynoB, TpeOylouiHe CBOero paspelleHHs.

3. Beuny HesHayutesbHbXx padmepoB MO ua CPT
B OGOJILIIMHCTBe CJy4yaeB MOCT KOHTPOJIA M AHUCTaH-
IIHOHHOTO YNpaBJIeHHs MeXaHH3MaMH Iejecoo6pasHo
OpPraHH30BLIBATh OTKPLITOIO THNA B paHoHe NOCTa
yIpaBJIeHUS TVIaBHLIM JABHUTATeJEM.
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PACHET NAPAMETPOB

ABTOMATHYECKOH CHCTEMbI
SALLMTLI ABUTATENS
NPH OBH)KEHHH CYOHA HA BONHEHHH

B. b. JIunuc

YIOK 629.12.037-52.001.24

CHHTe3 CHCTEMBI aBTOMAaTHYECKOrO peryJHpOBaHHS
(CAP), sdbdextTuBHO 3ammumaiomied NponyJibCHBHBIH
KOMILJIEKC OT CJIydalHbIX BO3MYUIEHHH THIDOAHHAMH-
YyeCKHX CHJ H MOMEHTOB rpe6HOro BHHTa NpH Kauke, —
NOCTATOYHO CJIOXKHas 3ajaya, KOTopasi B NMOJHOM 0O6b-
eMe MOXKeT GLIThb pellleHa JIMIIb Ha MOCJeIHHX 3Tamnax
NPOEKTHPOBAHUA CyAHA C MOMOUIBI0O MOJAEJHPOBAHHUA
H YHCJIEHHOTO aHaJ/IM3a NHHAMHKH KOMMJeKca B yCJo-
BHUSIX JBH)XKEHHS] HAa BOJIHEHHH. B To Ke BpeMs THN H
ocHoBHbIe mapameTpbl CAP BniGHpaloTcsi yke Ha Ha-
YaJIbHOH CTaJHH NPOEKTHPOBAHMS, MPHUEM OTCYTCTBHE
pacueTHBIX OOOCHOBAHMH B OTHOIIEHHMH YueTa YCJOBHH
9KCITyaTalMK CyQHA HA BOJIHEHHH 3aTpPyIHSEeT NOoJy-
YeHHE ONTHMAaJbHLIX pelieHHii. B ¢BA3M ¢ 3THM XKeJa-
TeJbHO MMeTh JOCTATOYHO NMPOCTOH pacyeTHLIH METOJ,
NIO3BOJISTIOI UL

— BLISICHHTb, KaKOBBLl YCJIOBUSl NJAaBaHUSl CyAHA
Ha BOJIHEHHH, NPH KOTOPLIX MOXKET BO3HHKHYTh HeoO-
XOAUMOCTb B AOTOJIHHTEJNbHOM CHHXKEHHH CpelHel uya-
CTOTH BpalleHuss Bajsa (n) BCJAeACTBHe pa3rOoHa BHH-
Ta M ABHMrartessi Ha peXHMax OTrOJIeHHs JomacTed B
npouecce KaukH;

— YCTAHOBUTh YPOBEHb 3aMUTHl MO BEJHYHHE 1N,
o6ecneyHBaONini A5 OCHOBHBIX PaCYETHLIX YCJIOBHH
3KCMJIyaTallUH TPaKTHYECKOe OTCYTCTBHe JOMOJHU-
TEJBbHON NOTEpH CKOPOCTH B pe3yJbTaTe pasroHa
BHHTA.

Ecan nocneflHee TeXHMYECKH HEBO3MOXKHO OCYIILe-
CTBUTb, TO CJIeflyeT ONpefeJUTb NMPOTPaMMHYIO 3aBH-
CHMOCTh JOMYyCKAaeMOro CpefHero 3Ha4YeHHs n OT YCJIOo-
BHU MJIaBaHMA CYHHA, 110 KOTOPOH HOJIXKeH paboTarthb
BCEpEXXHUMHBI peryastop, 4yroOwl o0ecneyuTb HOp-
MaJibHBIE YCJOBHS 3KCIUTyaTalUuW LBUTATeNsl NpH ABH-
JKEHHH Ha BOJIHEHMM, OIIeHHTb, KaKOBa NMpPH 3TOM JO-
MOJIHUTENbHAS NOTepsI CKOPOCTH CyAHA.

Meron pacueta, peliaioniero 3TH 3afavu, paspa-
60TaH Ha OCHOBe NPHMEHEHHSI BePOSTHOCTHOT'O aHAJH-
3a XONKOCTH CyLHa Ha HeperyJspHoM BoJiHeHHH {I].

Pacuer npon3BoauTCA AJSl ONpenesieHHOTo pafoHa
NJaBaHHS NpH BHIOPAHHHIX B NMPOEKTE OCHOBHLIX YCJIO-
BHUAX BETPO-BOJIHOBLIX PEXHMOB M BAPHAHTOB 3arpys-
KU cynHa. Heperynsipuoe BosiHEHHe MOpSI B COOTBET-
ctBuM co mkanoit ['YIMC CCCP xapaktepusyercs
BhicOTOH BOJIH npH 3%-Hoii o6ecneyeHHOCTH, T. e.
h3y (M), H 3aBHCAIMMH OT Hee CTAHLAPTHEIMH CTATH-
CTHYECKHMH H CNEKTPaJbHEIMH XapaKTepHCTHKaMH [2].

Ha nepBoM sTame pacuera onpenessiioTcsl CpegHue
3HAaYeHHUs] BEJIMYHH CONMPOTHBJIEHHS MIBHIKEHUIO H XO-
JIOBLIX XapaKTePHUCTHK CyAHA Ha BOJIHEHHH — 32BMCH-

MocTell CKOpocTH U (y3) OT uYacTOTHl BpalleHHS
n (o6/MHH) H HCHONBL3yeMOH MOIIHOCTH JBHraTesis
N, (n.c.) npu COOTBETCTBYIONIMX BHICOTE M3y H KYyp-

Cynocrpoerue Ne 10, 1977 r.

COBOM yTJie BCTPEYH BOJIH ¢p. BLIYHCASAIOTCA 3HAYeHHUS

Vgs Ny U N,y, XapakTepH3yIOllNe PEeXUMB JBHKEHHS
CyIHa HA BOJIHEHHH C HauOOJbllell JOCTHXHMOH CKO-
POCTBIO NIPH YCJOBUH pabOTH NPONYJILCHBHON YCTAHOB-
KH 10 3arpajHMTeJbHEIM NapaMmeTpaM, TapaHTHPYIO-
UM €e HOpMaJIbHYI0 3KCmJjyaTauuio 6e3 neperpysk.

Jns pa3nuyHBIX 3HaUeHHH M3y, U M ¢ PACCYHTLIBAETCS
peXXHMM ONHOBPEMEHHOH HeperyJfipHONl KHJIeBOH, Bep-
THKAaJbHOH M OOpPTOBOI KaukKH H, B pe3yJbTare, — H3-
MeHeHHS] morpyxeHuss ocd BuHTA h(f). OCHOBHHIMH
mapaMeTpaMM chayya#Horo mpouecca h(f) cayxart

CpenHMe 3HAUEHHS MOT'PYKEHHS OCH A (M), aMIJIHTY-

abl h, (M), yacToT ®, H MMHHMAJbHOTO MOTPYKEHHS
o, (pam/c). s ycnoBHit BCTPEYHOTO BOJIHEHHS
(p=0) 3TH XapaKTepHCTHKH MOTYT OHLITb BHIOpAHH! MO
06061eHHbIM NaHHbIM {1].

Ilocne ompepeneHusi mapamMeTpoOB CJYYaHHBIX W3-
MEHEHHHU MOTpy>KeHHsI BUHTA PACCYHUTLIBAIOT OCHOBHLIE
BEpOSITHOCTHBIE TIOKAa3aTesH pexXHMa ero pabGoTHl npH
HeperyJsipHOfi KauKe, B TOM YHCJieé BEPOSTHOCTH OTO-
Jenus jonacreft P,, ¥ aTMocepHON KaBHTAUHH (HH-
TEHCHMBHOTO mojacoca Bo3nyxa) P,. DTH mokasaTesu

3aBHCAT OT YCJIOBHE pa6otwl BuuTa (h3y, U, 1, h, h,, 0,
®,), €ro Harpy3kH 4 reOMeTPHYECKHX XapaKTEPHCTHK
(nmamerpa D, yucna sonacteit 2, ZUCKOBOro O M miaro-
Boro H/D ornouenuit). Ilo ¢pusnyeckomy cMmbuicay P,
u P, npencraBnsiioT co60fi cyMMapHOe OTHOCHTENbHOE
BpeMsl COOTBETCTBEHHO OroJIEHHS] BUHTA H €ro palboThl
Ha pexMMax pasroHa 3a JNJIMTEJBbHBIH CPOK ABHXKEHHSA
CyZHAa NpH HAJHYHH BOJIHEHHS] HEM3MEHHON HHTEHCHB-
noctu. B atom cayuae P, ne npesocxomur P, Tak
KaK He KaxXJbifl BLIXOJ JONacTel H3 BOAH CONpOBO-
JKAAeTCsl MHTEHCHBHLIM MOACOCOM BO34yXa, NMPHBOAA-
HIUM K Pa3roHy BHHTA. DTO NPOMCXOAMT JHIIL B pe-
3yJbTaTe MNpeBLIIIEHHS MTrHOBEHHOH Harpy3KOH BHHTA
HEKOTOpPOro KpHuTHyeckoro 3HaueHHs. OT BeposSITHOCTH
P, 3apucur HaumGospmiMii 3a6poc YacTOTH Bpalle-
HUSl AR,z TpU pasroHe BHHTA, KOTOPLIA MOXXHO Olle-
HUTDb no popmyJae

Aty = 1y g o (1 —€7), (1)

rae g, — HauboJiblliee OTHOCHTEJIbHOE CHHXKEHHE Cpefl-
Hero KO3 G¢uiMeHTa MOMEHTa CONpPOTHBJIE-
HHUS BPalI€HHIO BUHTA NPH KaukKe;
C,—kK03phUuMeHT CcaMOpEeryJiMpOBaHusl JIBUTa-
TeJs,;
- 2+ Cll T l/z.
b= Thoy, (_ I“Px) ?

Tn—HOCTOHHHaH BpeM¢eHH CHCTEMbLlI BHHT—BaJ—
JBHUraTesp, C.

3uasg Ang,c, MOXKHO BHIYHCJIHMTL CpPEfHEe YHCJO B
yac IV, cnyuaiinbix BHIGpOCOB KosleGaHuit 4acTOTH Bpa-

IlleHUs] ABUTaTess IpH Kayke 3a yCTAHOBJIEHHHIH Ipe-
JeNbHBIH YPOBEHb

N,=3,6-10° 1?2—“ P,V —2InP.X
x exp[—8(Zm="2Y7]. @
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OueBHIHO, YTO CPEIHHUA NEepHOA <, CpabGaTHIBAHUS
3allHTHl HJIH CHTHAJIM3alMH TIO YacCTOTe BpaLleHHS
nsuratenss Oyner pasen 1/N,(u), ecnn ng,

COOTBETCTBYIOILIEMY YPOBHIO HaCTPOMKH.
U3 ycnoBusi paGoTH ry1aBHOrO ABMraressi Ges BH-

6pocoB gactoThl Bpaumenus (4V, ),mn MOxKeT OHITh Haii-
JeHa JomyckaeMasl BeJHYHHA Tion- Hanpumep, ecan

CYMTAThb HOPMaJIbHBIM CpabaThiBaHHE NpenesNbHOro pe-
rynsTopa B CpefHeM He uallle OLHOTO pasa 3a 10 u

IITOPMOBOTO IJIABAHHS, TO Myoy MOXKHO OMNpeNesHTh
HCXOJSl U3 YCJIOBHS

paBHO

;inon = fyp — 0,353A7 a5 X

X [In (1,44-10%0,P, YV —2In P,)] ™ ®3)

Eciu g, < 1, TO TpeGyercs JIOTIOJTHHTEJIBHOE
CHH3KEHHE YacTOTH BpAIIEHHS HA BeJHUMHY An=

= ly— Mgog. COOTBETCTBYIOMAS TIOTEP CKOPOCTH
onpenessieTC 0 NacNOpPTHOH JHarpaMMe XOJKOCTH
cynna. CpenHass CKOpPOCTb NafaeT TakKkKe H BcCJef-
CTBHE CJIYYaHHLIX KoJieOaHMR ynopa BHHTa NpPH €ro
pasrone. ITpu6auxkenno ob6uiasi AONOJHHUTENbHASA TNO-
Teps CKOpOCTH MoxeT ObITh OlleHeHa no (opmyJie

e U s e A )

(4)

rae T. — NOCTOSIHHAs! BPEMEHH CY[HA, C.
PaceMoTpuM npuMep, OTHOCSIIHACS K CJy4Yalo, KOr-
Ja /15 3aUIUTEl IBHUraTe/isi OT pa3roHa BHHTA MpH Kay-
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Ke JOCTaTOYHO YCTAHOBHTb OTPaHHYMUTEJNbHBIA pery-
JISITOP.

ITpumep 1. CyxorpyaHoe CyAHO C TOPH3OHTAJILHHEIM CrO-

co6oM rpysoo6pa6oTkH umeer BoAou3Meinenne 36000 T. Ilpo-
ny.nbcuBHaﬂ ycTaHoBka — ra3otyp6unnas (Ny=2X%25000 a.c.,

=130 06/MuH) ¢ nByMs BHHTaMu (2=4, D=57 m, H/D=l,23,
9=0,78). CkopocTe Ha THXOH BOJe mnpH HauGoJblieit ocajxe
9,87 M mo pacuery cocraBaser 24,7 y3. Cyma storo Tuma Hc-
NOJB3YIOTCS AJS JIMHEHHBIX MepeBO30K M0 PaCNHCaHHIO, MpHYEM
HX KOHKypeHTOCnocoGHOCTb ofecneuyHBaeTcss B 3HAUUTEJIbHON CTe-
IIeHd MPEeUMYIIECTBOM B CKOPOCTH XOZa, KOTOpoe HOJXHO OHITh
COXPaHEHO B Pa3JIHUHHIX YCJOBHSX SKCIUTyaTallUH.

B paiioHe naaBaHUS CYAHa BEPOSTHOCTb BCTPEUH MOPCKOrO
BOJIHEHHS1 cocTaBasgeT panass 6 Gana. —30%, 7 Gaan. — 8—109%,
8 Gann. — 1—2%. XapakrtepHele cayyad ocaakd cynHa: T=
=9,87 M— B nonnom rpysy, T¢p=6,20 M—B OGaanacre u

T=8,60 Mm—c 60% nosHoro rpysa, kotTopass HauGosiee BepoSITHA
BO BpeMsl SKCIJIyaTaluH.

PacueTsl o [@aHHOfi MeTOAMKE MOKa3a/H, YTO BCTPEYHOE BOJI-
HeHHe co3haer HauGOJIBIIME MEPerpy3KkH JIBUratesisi B pe3yJbTa-
Te Kosne6GaHuii 4acToThl BpallUE€HHS, XOTH Ha JIarOBHIX M MOMYTHBIX
Kypcax K BOJIHAM BCJIEACTBHE HHTEHCUBHOI GOpTOBOiH KayKH BO3-
MOXKHHI U Gojiee BHICOKHE 3HaueHUS Afmax, HO NPH 3TOM CKODOCTH
CyllHa CHMXKaeTcsi He3HAauyMTeNbHO, a CpeJHHil nepHox cpabaThl-
BaHHsl 3allUTH CYylleCTBeHHO (Ha JBa nopsiaka) GoJbuie, YeM
Ha BCTpeYHOM BOJHeHHH. OCHOBHHE pe3yJbTaTH pacyeToB JUIf
YCJIOBHII BCTPEYHOrO BOJHEHHSI mpHBeleHB B TabGhuue. M3 sTux
IaHHHIX BHJHO, YTO Npu NOJHON ocazke cyaua obuiunass 10%-Has
HacTpofika  cucTeMBl  3amuTHl  ofecneuMBaeT  HOPMAJLHYIO
pa6oTy YCTAaHOBKM BO BCEX pacCMaTpHUBAEMBbIX YCJIOBHUSIX IJiaBa-
Hus. JIns nauGojiee BepOATHON 3arpy3kd CyJHa B OKEaHCKHX
peficax (T'=8,6 M) npn ykasaHHofi HacTpoiike CHCTEMa 3aLIHTHI
6yner cpaGaTeiBaTh Ha BOJIHEHHHM 7 6ajyl. B CpelHEM KaXXable
7,7 u (curHanu3auusi — Kaxjane 2 MyH), a B Oajnacre — Kax-
able 1,4 u Ha BosiHeHuH 6 Gann. u kaxawle 10 MuH Ha BoJHe-
Huu 7 Gann. Uto6n H36GexaTh yacrtoro cpaGaThiBaHHSI CHCTEMBI
3alMTE B Cjyyae GanjacTHOrO mnepexofa MpH HAOMYCKaeMoM

CpelHeEM mnepHojie T,=10 5, HeO6XOZHMO noO pacueTy CHH3HTb
CPEJIHIOI0 YacTOTy BpalleHHS Ha 6 06/MuH, uTO NpHUBERET K JO-
NOJHHUTEJILHON fOTepe CKOPOCTH npuMepHO Ha 1 y3. BuiGpaB ke

PacueTHble XOiOBble XapaKTepPHUCTHKH Cy/iHa Ha BOJIHEHMH

XapaxTepHeTHKH BapuanTH ycJao0BMi naaBaHuf
Ocanxa cynHa, M T, = Ty =987 T,=Ty=8,60 Tcp_625
CkopocTh Ha THXO# BOAe, y3 24,65 25,8 26,8
YactoTa BpallleHHS BHHTOB Ha THXOM BOAE, 1929,5 131,0 133,0
06/MuH
VIHTeHCMBHOCTb BOJIHEHHS MOpsi, GaJu. 6 7 8 6 7 6 7
Bricota Boan 3%-Hoii o6GecneueHHOCTH, M 6.0 8,5 11,0 6,0 8,5 6,0 8,5
CpenHsIs CKOpPOCTb Cy[Ha Ha BOJIHEHHH, Y3 20,0 17,3 15,0 20,6 18,0 21,4 18,8
Cpenusisi yacToTa BpallleHUSl BHHTOB, OG/MHH 129,5 123,0 116,0 130,0 128,0 133,0 128,0
CpeziHee MOrpyKeHHe OCH BHHTOB, M 7,15 6,70 6,25 5,30 5,00 4,25 3,85
Cpenusisl aMnauTyja KojieGaHufi NOrpyXEHUs ocu 1,69 2,48 3,20 1,72 2,50 1,75 2,50
BUHTa NPH Kauke, M
Cpennssg yactora koJjieGaHuil nNOrpyKeHUsi BUHTA 1,40 1,17 0,97 1,43 1,16 1,45 1,20
npu Kauke, pan/c
BeposiTHOCTL orosieHus Jiomactedi, 9 0,7 15,6 41,1 21,6 56,5 60,6 88,0
BeposiTHOCTb pa3roHa BHHTOB NpH Kauke, % 0,03 7,0 38,7 0,22 22,3 13,5 54,3
HauGonbiuuii 3a6poc 4acToTH BpauleHus, 06/MuH 0 8,0 18,5 5,3 15,3 11,7 20,5
Cpesnnuit nmepuon cpaGaThiBaHUS 3alUUTH, 4:
mpu ng =143 o6/Mun >100 | >100 { >1000 | >100 7,7 14 0.7
npu ng =150 06/mun S 100 > 100 > 100 > 100 100 >
Cpenuuii mepuos cpaGaTbiBaHUS CUrHANM32LUH, U: 0,006
npu ne =136 06/Mun >100 | >100 | 67 >100 | 0,03 0.006 017
npu ne =143 06/mun > 100 > 100 > 100 > 100 7,7 y ’
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15%-Hyl0 HacTpoiHKy cucTeMBl SamuThl (13 =150 06/MHH),
MOXHO ofecneyuTb HOpPMaJbHYI0 paboTy IVIaBHOIO JBHraTeJisi
AN BCeX YCHoBHH 3Kcmayatauuu. Ecau Takoe pemeHue HEBO3-
MOXHO H3-3a ONACHOCTH MeXaHHYecKOi Meperpysku Jertaleid ABH-
rareisi, 70 HeoOXOAMMO NpeAyCMOTPETb YCTaHOBKY OrpaHHYH-
TEJILHOTO perynsitopa.

n, 06/nun
130 D=16y3
19

§ % 1
120 13
12
7
-
I

i -
I 65 " Q
5,5 %
100 -30n /___ =-/ —
o A
g0 :
5 4 5 6 7 6 9 10 g

PacueTHasi XapaKTepHCTHKa HAcCTpPOilKm BCepeXHMHOro pery-
ASiTOPa 4acTOTHl BpalleHUsl ABMraTelsl NPH JBHIKEHHH CYAHA
Ha BOJIHEHHH,

Caenyrouiufi npuMep HJJIOCTPHPYET ciyyai, Korja
IS 3aU{UThl ABUraTtesss OT pa3rOHa BHHTA NpH Kayke
CyHa 1eeCo00pa3sHO YCTAaHOBUTb BCEPEKHMHLIM pe-
TyJAsTOp, CHMXXAIOIHMA CPENHIOID YacTOTy BpalleHHUs
JBHrarejs no onpenejeHHOH mporpamMme B 3aBHCHMO-
CTH OT YCJIOBHH NJIaBAHUA CY[HA Ha BOJIHEHHH.

ITpumep 2. Cyxorpy3Hoe cyAHO THma GasJKkIpuep HMEET
BojousmMerienne 18000 t. IlponyancuBHas ycTaHOBKa — JH3eJib-
Hasi (N, =8150 a.c, 1, =130 06/MuH) c onHHUM BHHTOM (2=4,
D=52 M, H/ID=0,80, 6=0,55). CxopocTb cyAHa B rpy3y Ha
THXOH BoJie npu ocanke 89 m cocrasaser 16,2 ya.

OB30P KHHUI

Crenanos B. I'., Knecroe M. HU. [loBepxHOCTHOE
yNpoUYHeHHEe KODNYCHHB X KOHcTpykKuui JI, «Cy-
noctpoenue», 1977, 197 c., nena 79 xon.

IToBHIEHHe KOpPPO3MOHHO-MEXaHHYECKO!I NPOYHOCTH KOpmyc-
HBIX JIUCTOCBAapHBIX KOHCTPYKIHMH MeTOAAaMH NJaCTHYECKOIro Je-
¢dopmupoBaHus. O6oObiieHHe MaTepHaNioB HCCAelOBaHUE (OpMHU-
pOBaHUS OCTAaTOYHBHIX TEXHOJIOTHYECKHUX HanpsKeHuii B MNpoiecce
NOCTPOAKH KaK HAa OCHOBHLIX TEXHOJIOTHYECKHX onepauufx Me-
TaJ1006pa6bOTKH, TaK H NMPH H3rOTOBJEHHH KOPNYCHHX KOHCTpPYyK-
uuii cynoB. OnpeneneHue BJIHSHHSI OCTATOYHBIX TEXHOJIOTHYECKHX
Hanpsi)KeHHH Ha KOPPO3UOHHO-YCTAJIOCTHYIO NPOYHOCTb, MAJIOIH-
KJIOBYIO YCT@JOCTb H CONpOTHBJEHHE KOPPO3HOHHOMY pPacTpecKu-
BaHUIO. TeopeTHYecKHe M TEXHOJIOTHYECKHE BONPOCH NOBEPXHOCT-
HOro YNpOYHEHHMsI mJacTHuYecKHM JepopmupoBanHHeM. HcciepnoBa-
HHe OCHOBHHIX (DaKTOPOB, OOCYJIOBJIMBAIOUIMX HHTEHCHBHOCTbL MO-
BEPXHOCTHOrO YNPOYHEHHSI CBapHHIX COEJHHEHHH K ero BJHSHHE
Ha KODPPO3HOHHO-MEXAHHYECKYI0 MPOYHOCTb CBAPHBIX KOHCTPYK-

Cynocrpoenune Ne 10, 1977 r.

B pesyabTaTe pacueToB N0 MeTOJUKe MOJYdYe€HO, YTO Haubo-
Jlee TSAXKeJble YCJOBHS pasroHa BHHTa MOTYT BO3HHKHYThb B GaJ-
JIaCTHOM NJIaBaHWM TNpPU yryiax BCTpeud BoJH ¢=60+15° B cay-
yae JONYCTHMON HACTPOHMKH CHCTEMH 3alUTHl MO YacTOTe Bpa-
menuss Ha 103% ot Ny HEeT BO3MOXKHOCTH OGecneyuTb HOpPMaJtib-
Hylo paboty nBuraTessi 6e3 JOMOJHUTEJbHOTO CHHXKEHHSl Cpel-
Hefl 4acTOTHl BpallleHHsl Ha BOJHeHHH Gosee 5 Gasn.

PaunonajpHoOe CHMXKEHHE n U COOTBETCTBYIOILasi MoTeps CKO-
pOCTH CyJHa Ha BOJIHeHHH OBlTM ompeneieHbl no ¢opmynam (3),
(4). PesynbraTthl pacueroB mpH @=60° mokasaHbl Ha PHCYHKe.
Jluaus | Ha JMarpaMMe COOTBETCTBYeT HEeH30EKHOMY CHHXKe-
HHIO 1 BCJIEACTBHE pOCTa CPeNHEro CONPOTHBJEHHUS JBHKEHHIO
CyIHa W MafiecHUs CpeJlHero NpomyJbCHBHOro Kosgoguuuenta (npH
paGoTe nau3ejisi MO 3arpafiuTeNIbHON XapaKTepPUCTHKE C NOCTOSH-
HbIM  Ko3duuueHTOM H36BITKA BO3AyXa), JMHUM [I cooTBet-

CTBYIOT OTPaHHYEHMIO N TO Pa3rOHy BHHTA JJS pasjMYHBIX Oca-
AOK cynHa KopMoit T (M), sunuu /1] — cpenneit ckopoctu Cyn-
Ha Ha BosiHeHud. Hanpumep, npu seicoTe BoaH h3y% =6 M u ocan-
ke xopMmoifi Tx=6,0 m (Touka A Ha Huarpamme) JJsT HOpMAJb-

Hoft paGoTel MNpONYJbCHBHON YCTAHOBKH TpebyeTcsi CHH3HTL N
NOMOJMHUTENLHO Ha 16 06/MuH, nmpuHueM noTepsi CKOPOCTH COCTa-
BUT 2,3 y3. *

¥YMmenvmenue n HuKe 107 o6/MMH TeXHHYECKH He OmpaBJaHO

(npu ycnoBHoit HopMe T,=10 4) M BHI30BET H3JMIUHIOI NOTEPIO
CKOPOCTH CYZAHA.

3aknwuenue. Ilpegnaraemas Metonmka peko-
MeHAyeTCSl IJI1 IPHMEHEHHS Ha PaHHHX CTAAMAX MPO-
ekTHpoBaHus cynHa. ITosyyaembie a6CcoONIOTHBIE OLIEH-
KH, OYEBHJHO, YCJIOBHH], HO, OTpaxkas oOilHe 3aKOHO-
MepHOCTH pabOTH MPONYJILCHBHOrO KOMIJIEKCa Ha BOJ-
HeHHH, MeTOLHKa JaeT BO3MOXHOCTb NpPOBECTH CpaB-
HHUTEJILHEIH KOJIHYECTBEHHBIH aHaJH3 NPHHUMAaeMBIX
peLIeHH.

JIUTEPATYPA

I. JIunuc B. B. Tunpogunamuka rpeGHOrO BHHTa IpH
Kauke cynHa. Jl., «Cynocrpoenune», 1975.

2. bopomai M. K, HeuBeraes 0. A. Kauka cy-
0B Ha MOpcKOM BoJxeHHH. JI., «Cynocrpoenuer, 1969.

nuii. Bonpochl TEXHOJOTHH YNPOYHEHHSI KOPMYCHBIX KOHCTPYKLHIL.
OnTuManbHbBE PEXHUMBl MOBEPXHOCTHOrO ynpouyHeHus, KOHCTpyK-
LMK npHcrnoco6/eHHit ¥ O06GOPYNOBaHHS JJIf YNPOYHEHHS JIHCTO-
CBAapPHHIX KOHCTPYKUHH. ONBIT BHeAPEHHS TEXHOJOTHH NOBEPXHO-
CTHOTO YNPOYHEHHSI C LEJbI0 NOBLILEHHS AOJrOBEYHOCTH KOPITycC-
HHIX KOHCTPYKIHI CYJOB.

KHura npepHasHaueHa aisi HHXKEHepHO-T€XHHYECKHX pa6or-
HHKOB H KOHCTPYKTOPOB NPOEKTHbBIX OpraHH3aluH.

Cyesanos JIl. . CnpaBOuYHHK NO pacyeTam cYy-
NOBHX aBToMmMaTHuecKux cuctem JI., <«Cynocrpoe-
Hue», 1977, 376 c., uena 1 p. 54 k.

MeToguky M pacueTHble (OPMYyJibl, MO3BOJSIOUIHE POH3BO-
NUTh AHAJU3 H CHHTE3 CYJOBbIX AaBTOMaTHUECKHX CHCTeM pas-
JuyHblx THNOB. CnpaBoyHble MaTepHa/bl U HX NMPHMEHEHHe B pac-
YeTax CHCTEM CYAOBOH aBTOMATHKH.

KHura npepHasHaueHa JJisi HHXKEHEPHO-TEXHHYECKHX H Hayy-
HBIX paGOTHHKOB CYROCTPOHTENbHOH NPOMBILIEHHOCTH, 3aHHMato-
nuxcss npoGieMaMH KOMILJIEKCHOH aBTOMaTH3alMH CYJOB.



0 WENECOOBPA3HOCTH NPUMEHEHHA
NoJibiX Cy0BbiX BAJIOB

B. C. Ilecrmos, I H. duisrumonos

YIOK 629.12.037.4-46

MHorouuc/ieHHbple  CJyyad TnpHMeHEHHs B CYIO-
CTPOEHHUH NOJILIX BaJIOB, KOTla CKBO3HOE OCEBO€ OTBep-
CTHe B NMOKOBKe Bajla 0GYCJIOBJIEHO KOHCTPYKTHBHBIMH
coo6pa>keHHsIMH — pa3MenieHHeM MeXaHU3Ma H3MeHe-
Husg mara BPIII; npoknankoi kaGens AJis ocyuie-
CTBJIEHHS 3JIEKTPO3anIUTH rpeOGHLIX BUHTOB OT KOppO-
3MM, TEeH30METPHPOBAHMSA; pa3MelleHHEeM BHYTPEHHEro
COOCHO Bpallamwuleroc Baja, OYEBHAHO, He HYXKAa-
I0TCI B CHelHaJbHOM oO6OoCHOBaHMH. B Hactosulent
CcTaTbe pedb MOHAET O 11eJ1eCO00Pa3HOCTH BHINOJHEHHS
OCEBOTr'0 OTBEPCTHS B BajiaX, KOTOpbIe 10 CBOeMY (DYHK-
IIHOHAJBHOMY Ha3HayeHHI0 MOrjH Obl OHITH CIJIOII-
HBIMH.

TexHosoruyeckass W 3KCIJIyaTallHOHHAs 1esecoob-
pPa3HOCTh yaJleHHs] HANMeHee KayeCTBEHHOro MeTajla
H3 BHYTPeHHeil 30HB KPYNHO# NOKOBKHM NOKa3aHa B
pspe pa6ot {1—b5). Bo3aMOXHOCTL yMeHBIIEHHS] MAaCCHI
H NMOBHIILIEHHS] HAZEXKHOCTH BAJIONPOBOAOB JABHO MpH-
BeJia K NIPHMEeHEeHHIO MOJIBIX KPYNHBIX BaJOB HA Kopab-
J9X M NOABOAHHX Joakax [6, 7]

HecMoTpsa Ha 3TO, IMpPOKOE BHeApeHHEe MOJHLIX Ba-
JIOB B NPAKTHKY CYNOCTpOEHHS cliepxKHuBaeTcsl OoJnee
BBICOKOH HayaJbHOH CTOHMMOCTBIO M TPYAOEMKOCTBIO
H3rOTOBJIEHUS] TNOJIOH 3aroTOBKH CYAOBOrO BaJja 1o
CpPaBHEHHMIO CO CrJIOIIHOM noKoBkoH. Mmeroresa Takxke
pabotbl {8], OTMeuawlnMe, YTO NO MeXaHHYECKHM
CBOAICTBAM M HEKOTOPBLIM NPYIHM NOKAa3aTessIM MOJble
BajJbl He HMEIOT CYIIECTBEHHHIX NPEHMYILECTB nepef,
CMJIOLIHBIMH.

PaccmoTpuM npeuMyniecTBa M HEAOCTATKH CHJoOLI-
HbIX M NOJIBIX BaJOB.

[Ipexxne Bcero Heo6XOAMMO OTMETHTb, YTO BHY-
TPEHHIOI0 MOJIOCTh B 3arOTOBKaX CYAOBLIX BaJiOB, BBH-
oy uX 6osblIMX raGapuTOB W MaJoro KOJHYecTBa 3a-
rOTOBOK OJTHOTO THNOpa3Mepa, MPUXOLUTCS BHINOJHATH
nyTeM TrJyOOKOro cBEpJIEHHS C Tmocjenymonieii pac-
TOYKOH.

Jns cBepsieHMsI H PACTOYKH KPYNHBIX U AJHHHBIX
3arOTOBOK HEOGXOLHUMHI CrellHajbHEE CTaHKH. ITO
HaHnboJiee NOPOTrOCTOSINMEA CHOCOO MNOJNyUYeHHS] TOJBIX
sasios {1]. OnHako apyrue, 6ojiee TEXHOJOrHYHLIE CIIO-
COOLl HW3rOTOBJIEHMAl TNOJIBIX H3JNeJIMH, HanpuMmep H3
TpyO MJIM TPYOHBLIX 3arOTOBOK, NMPAaKTHYECKH HENpHMe-
HUMBI NpY MPOH3BOACTBE CYNOBHIX BAaJIOB.

[lonyyeHne BHyTpEHHEH NOJOCTH NYTeM CBEpJIEHHS
H PaCTOYKH YIOpOXKaeT 3arotoBky Ha 4—8% no cpas-
HEHHMIO C ONTOBOH lLeHOH TOKOBOK CHJIOIIHOTO Cceye-

6*

TEXHOJIOrUi
CYAXOCTPOEHMA
M MAIIMHOCTPOEHMA

uus. Tak, Hanpumep, CTOMMOCTbL CBepJieHHsI H pac-
TOYKH 3aroTOBOK TpeOHBIX BaJOB C HAaPYXHHIM AHa-
metpoM 600 MM ¥ BHyTpeHHMM — 120 MM ans1 CyAOB
«Kanuran Kymnapenkos, «llesaps Kynukos», «baj-
Tukay» u «BaaguBocToky cocrasiaser 4,3—5,8% ot
ONTOBOH 1I€HLl 3arOTOBOK.

JlocTaTouHO J1M OCHOBAaTeJIbHBHI NpeHMYyIllecTBa NO-
JILIX BaJIOB MO CPABHEHHIO CO CIJIOWIHBLIMH, YTOOH! KOM-
NEHCHPOBATh LONOJIHHTEJIbHLIE TPYAO3aTpaThl U MOBH-
INEHHYI0O CTOMMOCTL?

3aroToBKH 1Jis1 GOJILIIMHCTBA CYAOBLIX BaJIOB IO-
JY4aloT KOBKOH M3 crellMajibHO OTJHTHIX AJs 3TOH Iie-
JIU CTaJbHHIX CJHUTKOB. V3BeCTHO, 4TO IeHTpaJibHas
30HA CJIUTKA B HaHWOOJblIe# cTeneHH nopaxaertcs je-
dbekTaMH MeTaJJIyprHYeCcKOro MPOMCXOXKAeHHs, oOyc-
JIOBJICHHBIMH HanpapJieHHLIM 3aTBepJEeBaHHEM CJHTKA
OT CTEHOK H3JIOXKHHIBI K LEHTPY; NpH 3TOM B IleH-
TPaJbHYI0O 30HY CJHTKa OTTECHSWTCA OGoJiee JErkKo-
NJaBKHe BKJIOUEeHHS, IIJAKH H rasbl.

[Ipn KoBKe HekoTOphle Ae(hEKTH B CJHTKe 3aBa-
PHBAIOTCS, YacTh HEMeTAaJJIMYeCKHX BKJIIOYEHHH ApO-
O6UTCS U BHITATHBAETCS B HanpapJieHHH KOBKU. OHAKO
B LIEHTPaJIbHOH, XyxKe npopabaTLiBaeMOil 30He CJIHTKA
MOTYT OCTaBaTbCA KpyMHBIE Hepa3[poOJieHHble BKJIO-
YeHHS] M He3aBapuBlIMecs Ae(deKThl, YTO MOXKET INpH-
BeCTH K oOpasoBanuio TpemiuH. Ha puc. 1 nokasaHbl
XapakTepHble BHYTpEH-
HHe pa3pbLIBH MeTajla,
o6pasymoluecs NpH BHI-
TSI)KKe Baja KOBKOW B
ocyiabJieHHO# TpelluHa-
MH H 3arps3HeHHSIMH
LeHTPaJbHOM 30HE
CJIMTKA.

Ha puc. 2 npusene-
Ha MaKpOCTPYKTypa
NpPOJOJIRHOTO M Nonepey-
HOTO TEeMIJIETOB, BLIpe-
3aHHBIX M3 BaJjaa, KOTO-
PHIH NOJy4eH H3 CJIHUTKA
maccoir 10,6 T (cranb
mapku 35). PaanuBka
npoussoaunace 0e3 Ba-
KyyMHupoBaHHus ¥, KoOBKa
OCYLLECTBJISINIACH C OCaf-
KO#H M mpoTsKKoi. Bun-
HO, 4TO, HECMOTpPSl HAa NPHMEHEHHe OCAaJIKH, He YAaJoCh
TIOJIYYHTh BBICOKOKAYeCTBEHHYI0 MaKpOCTPYKTYpy B
oceBofi 30HE: HaOJIofaeTcss IeHTpajabHas V-o6pas-
Hasl JIMKBaUMsl U JIMKBAllHOHHLIE YCHI.

Hcnonb3opanre BaKYYMHPOBAaHHMS  3HAYHTEJIBHO
yJyyuiaeT MakpOCTPYKTYPY MO CPaBHEHHIO C HEBaKy-

Puc. 1. BHyTpeHHu#i npOAOJb~

Hbifi pa3pbiB B WEHTPaJbHOH 30-

He NOKOBKM auameTpoM 250 MM
M3 JlerupoBaHHOM CTaJM.

* CraHjapT Ha 3aroTOBKH CYJIOBHIX BaJIOB pa3pellaer oOT-
JuBaTh Ge3 BaKyyMHpOBaHHS CJIHMTKH Maccofl o 25 T.
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YMHUPOBAHHLIM METAaJIJIOM, HO H B 3TOM CJiyuae Kauye-
CTBO MeTaJljla LeHTpPaJbHOH 30HH NOKOBOK, MOJIyYEH-
HBIX M3 KPYNHBIX CJAHTKOB, HHMXKe, 4eM B HapYXHBIX
cinoax (puc. 3).

B oceBoii 30He KpYNHBIX NOKOBOK M3 JIeTHPOBaH-
HBLIX CTaJled, BCJIEICTBHE XYJAIIed HX 3aBapHBaEMOCTH
B Ipolecce KOBKH 1O CPaBHEHHIO C YIJIEPOAHCTOH

Puc. 2. MakpocTpyKTypa MeTajjla NOKOBKHM Baja H3 HEBaKyyMu-
POBAHHOMA CTAJH HAa NPOAOALHbLIX (@) M nonepeunbix (6) Tem-
nJjerax.

CTanplo, emie TPyAHee oGecneyuTb BLICOKOE KayecTBO
meTanna. HanpuMep, npu xKoBke 6e3 ocaiki BaJiOB H3
cautkoB Maccoft 89 T (ctanb mapku 38X2H2MA) na-
6/ofalIuCh NPOTSI2KEHHblE Pa3phIBH MeTallsa, aHaJo-
rHYHbBle NOKa3aHHLEIM Ha puc. 1.

Ynanenue 1eHTpanbHOR nedeKTHOH 30HB pacToy-
KOl NpHMeHseTCS] NMPH NpPOM3BOACTBE TOKOBOK MIJf
BAJIKOB XOJIOMHOH NPOKATKH [5] U 1eJIbHOKOBAHLIX PO-
TOpoB Typ6oreHepatopos {4]. B oTsauune OT CymOBBHIX
BaJIOB B OLICTPOBpPALIAIONIMXCS POTOPAX HANPSXKEHHS
H3-32 HWHEPIIHOHHLIX CUJI BO3PACTAIOT MO HATIPABJIEHHIO
K LEHTPY, NO3TOMY ocjiabjieHHe CeueHHsl NeTaNH yaa-
JIEHHEM MeTaJljla U3 L EHTpaJIbHOH 30HH], BOOOIle roBO-
pf, HexeJsaTeJbHO. TeM He MeHee, OnMacHOCTb paspy-
LIEHUsT pOTOpPa H3-3a KOHLEHTPAalHMH HaNpSAXEeHHH Yy
JeeKTOB IEHTPaJbHOH 30HBI 3HAUYUTEJHHO OoJiblle.

Ynanenve neHTpaJibHOM OCEBOMH 30HLI MOKOBKH CJie-
AyeT MNPOH3BOAMTL N0 ee TepMHYecKod oO6pabOoTKH.
Torpa, 6aarofapss yMeHbIIEHHIO TJIONI{AJH TMoONeEpey-
HOTO CeyeHHsl, JBYCTOPDOHHEMY OXJaxKIeHHI0 (CHapy-
KM M M3HYTPH) YBEJHUYHBAETCS CKOPOCTb OXJIaXKAEHHS
NIOKOBKH TpH €e 3aKaJjiKe, YyTo obecrneuyvBaeT NOBLILIE-
HHE MeXaHHYeCKHX CBOHCTB MeTaJjJja.

[IpeuMynieCTBa CBepJieHHSI 3arOTOBOK Nepef Tep-
MHYeCKOi 006pabGoTKOR OTMeyasuCh elle B TPHALATHIX
ronax {9, 10]. B Ta6bxa. 1 npuBenens cpefHHe 3HAYEHHS
CHATOYHBLIX XapaKTEPHCTHK 3arOTOBOK rpeGHLIX BaJOB
u3 ctajnu 35 ¢ HapyxHbIM nuamerpom 600—800 mm,
TepMHYeCKH 06paboTaHHLIX HA KaTeropMi0 NPOYHOCTH
KM25. M3 ta6a. 1 BuaHO, 4TO AJiS MOJBLIX 3aroTOBOK
10 CPABHEHHIO CO CNJIOIIHBIMH XapaKTepHB! MOBLIIIEH-
Hble 3HAayeHHMs] OTHOCHTENBbHOro cvikenus (Ha 20%) u
ynapHoit Biskoctn (Ha 60%), HecMoTpss Ha CpaBHH-
TEJbHO MaJIbli JHaMeTp OCeBOro OTBEPCTHS H OTCYT-
CTBHE CMOCOOHOCTH YIJIEPOAMCTOH CTaJiM K 3aKaJIHBa-
HHIO B CTOJIb KPYIHLIX NTOKOBKAaX.

Cypocrpoenne Ne 10, 1977 r.

Ta6bauua 1
Mexanuueckne XapakTepPHCTHKM CIJIOWHBIX H TNOJBX 3aroToBOK
H3 BaKyYyMHPOBaHHOHM npM pasiiMBKe cTaju 35

MexaHnyeckne XapakTepUCTHKH
(cpennue 3HayeHHS)

Bua 3aroToBxu o c 3 ¢ a,

KIC- M/CM?®

Ilonas ¢ BHYyTpeH-
HHUM auamerpoM 100—

120 mm (30 3arotomok) | 32,8 | 57,2 | 279 | 61,2 11,6

Crnyoumnast (5 saro- | 296 | 54,8 | 27,8 | 514 7.2

TOBOK)

Ha puc. 4 noctpoeHbn KpHBHE CTaTHCTHYECKOTO
pacnpepesieHHUs] 3HAYEHUH YAApHOH BSISKOCTH IO pe-
3yJbTaTaM CHATOYHHLIX HCMHTaHUU 6oJsiee cTa cBepJle-
HBIX H CIJIOIIHBIX 3arOTOBOK CYAOBHIX BaJIOB H3 CTa-
au 35 nnamMetrpom 600—800 MM, TepMHueckH oGpabo-
TaHHBIX HA KaTeropuwo npouynoctd KM25. Ilas meraj-
Jla CBepJeHBIX 3arOTOBOK XapaKTepeH CABHI KPHBBLIX
BIIPABO, B CTOPOHY GoJiee BLICOKHX 3HayeHHi. Menunas-
HOe 3HAayeHHe YAapHO# BA3KOCTH IJisI CBEpJEHHIX 3a-
rotoBok (9,7 krc-m/cM?) na 759% npeBHINAeT COOT-
BEeTCTBYIOlllee 3HayeHHE JJISl CHJIOIIHBIX 3aroTOBOK
(5,5 krc-m/cm?). Uto6ul OGecneunTh yAAPHYIO BSA3-
KOCTb Metanna B cooTBercTBHH ¢ ['OCTom —
4 krc-m/cM?2 s peranefi pacCMaTpHUBaeMHIX pasMe-
POB M KAaTeroOpHH NpPOYHOCTH — HeoO6XOAHMa TOBTOD-
Hasi TepMHuyecKass o6paboTka 25% CnJIOMHLIX 3aroTo-
BOK ¥ ToJIbKO 0,2% cBepJsenbix. [Tocko/NbKY noBTOpHAs
o6paGoTka He Bcerza o6ecneynBaeT HYKHOE TMOBLIIIe-
Hue Bs3kocTH, 0,4% CHJIOLIHBIX 3aroTOBOK YXOAMT B
6pak. Cpenu cBepJieHbIX 3arOTOBOK Opak OTCYTCTBYeT.
Bosiee BHICOKMH ypOBeHb XapaKTEePHCTHK NJIACTHYHO-
CTH W BSI3KOCTH MeTaJljla Y CBepJieHbIX BaJIOB HALUEJ
OTpaxeHHe B CTaHAapTe, KOTOPLIE TrapaHTHpPYeT
1ocJie COOTBETCTBYIOLIell TepMOoo6GpaGoTKH 6oJjiee BHI-
COKMI KOMILJIEKC MEXaHHYEeCKHX CBOMCTB AJift 3aroTo-
BOK C JIHaMeTPOM CKBO3HOTO OCEBOr'0 OTBEPCTHS He
meHee (0,3 HapyXHOro auamMeTpa NO CPABHEHHIO CO
CTJIOIIHBIMH.

Cuenyer OTMeTHTb, YTO BJIMSIHHE CBEDJIEHHS mepen
TepMHYECKOH 006pabOTKOH Ha H3MeHeHHe KOMILIeKCa
CBOMCTB IIOKOBOK W3 JIETUPOBAHHO# cTanmu GyneT mnpo-
IBJATHCA NOCTATOUHO CHJBHO JHIIb B TeX CJydyasx,
KOrja JierHpoBaHHe He o0ecneuMBaeT MNOJIHON 3aKaJH-
BaeMOCTH MeTaJia npH TepMHYeCKod oOpaboTKe
CnJIOMIHON NMOKOBKH. Ecam e mMapka cranu BeIOpaHa
TaxK, 4TO IPH 3aKaJke HAGMIONAaeTcs CKBO3HOE NpOKa-
JIUBaHHE, TO OOJBIIMX H3MEHEHMH MeXaHHYeCKHX
CBOFICTB OXXMJlaThb He cJelyeT. TeM He MeHee, [aHHHIE
psana pabot [11, 12] cBHAETENBLCTBYIOT O TOM, 4TO H
Yy TIOKOBOK H3 JICTHPOBAHHBIX CTaljlefi B pe3ynbTaTe
CBepJleHHsl OTBEPCTHS Tepen TepMHueckoir 0OpaboT-
KON TNPOHCXOAHT 3aMeTHOe YJIyulleHHe MEeXaHHYeCKHX
CBOMCTB.

Ilo nannbM paGotwl [12], 3aroToBkH rpeGHLIX Ba-
JOB C HapyXHBIM nuamerpom 495 MM H3 crajH
34XHIM c BHyTpenHuM auaMerpom 260 MM Hapandy
C NOBLILIEHHLIMH MPOYHOCTHHIMH HMMeloT 0GoJiee BLICO-
KHEe XapaKTepHCTHKH MJIACTHYHOCTH H BA3KOCTH, B TOM



TexHOJIOrNA CYROCTPOEHHUSI M MAIIMHOCTPOECHUA

45

Ta6nuua 2
Mexanunueckue XapakTepucTuky CNAOUIHLIX M NOJbIX BaJOB M3 JErHPOBAHHOH CTadM
MexanHyeckne xapakTePUCTHKM (CpPeAHHEe 3HauyeHus )
B
30na BLpesku 06pa3sua saro:(j:mu °r B 8 ¢ Iy %
KIC/MM?* % KIrC- M/cM? Krc/Mm?
CeepneHas 77,0 90,9 19,0 61,9 11,5 31,5
B6au3u Hapy’KHOfi NMOBepX-
HOCTH
CmnomHag 70,6 85,7 17,1 61,1 10,3 31,0
- CaepneHnas 74,9 89,8 16,0 58,8 11,4 30,5
B6au3u oceBoro kanajsa
CnjiomHas 69,7 83,8 18,2 56,4 7,2 28,5

yHC/e W Ipelesi BLIHOCJAUBOCTH (mJs rjajikux obpas-
1oB auamerpoMm 12 MM), no cpaBHEHMIO CO CIJIOUIHBI-
MM 3aroToBkammu (tabs. 2).

Ecnu  nedekTHyl0 LeHTPaJbHYI0O 30HY MNOKOBKH
CBOEBPEMEHHO He YJaJIUThb BHICBEPJHMBAHHEM, TO MNOL
BJIHSIHHEM TEPMHYECKHX HANpPSIXKEHHH NPH TMOCJIEenyIo-
ek TepMooGpaboTKe M3 ne¢eKTOB MOTyT Pa3BHTHCA
3aKaJIOyHble TPEeUIMHHI.

[IpuMeHeHHe cBepJieHHSI CHUIKAeT BEJHYHMHY Tep-
MHYeCKHX HampsiKeHMil. Tak, nmpu Harpepe CNJIOHIHBLIX
- 3arOTOBOK BaJioB AuaMeTrpoMm 510 MM HauboJibline me-
penagbl TeMnepaTyp mno ceyeHHI0 jocturanu 110—
120° C, makcumasibHBle HanpsixkeHus — 17 kre/mm2, a
NpH HaJHWYHK OCEBOro KaHaJja auametrpom 260 mm —
coorBercTBenHo 60—70°C u 13 krc/mm? [8]. IIpumene-
HHe CBEpJIeHHS NaeT BO3MOKHOCTb 60Jjiee pe3Ko OXJia-
XKIaThb TNOKOBKY H, CJIeOBaTeJbHO, 3a CYET Jyullel
npopaGoOTKH — MoJyYaTh 3aJaHHLI KOMNJIEKC CBOACTB

OKOHYATeJIbHOI TepMHYeCKOH 00pabOTKOH, a paHee Ha
UPOMeXyTOYHOH CTafiMH KOBKH nokasaHa H. B. Tuxo-
MHPOBLIM. 3arOTOBKH pOTOpOB auametrpoMm 860 MM #3-
roroBistnu u3 crann 0XH3M. Cautku maccoir 19 T He
NOJABEprajuch BaKyyMHpPOBAHMIO, NMO3TOMYy COIepiKa-
HHe BOJIOPOJA B OCEBOM YaCTH NOKOBKH OLLIO BABOe
BLILIE, YeM B HapyxHBbIX caoax. Ilocie npefBapuTesb-
HONl KOBKHM OXJIaXXJ€HHBIH CJHTOK CBepJIHJICS, B pe-
3yJabTate uero yraanfanace jedeKTHas HachIIeHHas
BOJIOPOJIOM CpE€IHAS 4aCcTb MOKOBKH. 3aTeM OTBEpPCTHS
¢ 060X KOHIIOB 3arOTOBKH 3aKpBIBAJHChb NPOOGKAMH,
3aBapHBAJIUCh H MPOAOJKANACh KOBKAa. DTO MOMOralo
u3bexatb o6pa3oBaHus (JOKEHOB U APYTHX BHYTpEH-
HUX nedeKToB.

B nocnenHee BpeMs npensioKeHO HECKOJIBKO HOBBHIX
CNIOCOOOB TOJYYeHHs] KPYNHBIX NOKOBOK C XOPOLIHM
KayeCTBOM MeTasja B IeHTpaJbHOH 30He. OfMH H3
HUX IpeflycMaTpHBaeT MOJyueHHe NPOUIMBKOA M3 Ha-
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C MEHBIIHMH 3aTpaTaMH JierHpylonux sjneMenToB. Ha-
npuMep, AJsl 3aroToBOK kKateropuu mpounoctn KT-40
C HapyxHbIM JguamerpoMm 600 MM H BHYTPEHHHM —
180 MM npumensercst cranb 35XM. Ilpu uarotosnennu
CIJIOLIHON 3arOTOBKH C TAaKHMH K€ MPOYHOCTHHIMH
XapaKTepHCTHKaMH TpeOyeTcsl INpHUMeHeHHe CTaJju
38X2H2MA, koropasi comepKHT GoJibliee KOJIHYECTBO
JIETHPYIOLINX 3JIEeMeHTOB, 4YTO BeleT K YBeJHUYeHHIO
CTOHMOCTH BaJa.

Ilenecoo6pasHocTy yhajieHHsI OCeBOM 30HBLI TTOKOB-
KU M3 JIETHPOBAHHOH CTaJIM HEe HENMOCPEACTBEHHO Tepen

Puc. 3. MakpocTpyKTypa Baja 43 Ba-

KYyMHPOBaHHOH CTaJH C npHObIALHOIO

KOHIlA Ha MPOJOJbHOM Temmiere (@)

W Ha paccrossiuH 2500 MM ot TOpUA

Ha npopoasHom (6) u nonepeuHoM(s)
TEeMMJeTax.

TPETOr0 CJIMTKA OOBLIYHOW BLINJIABKY NOJOH THJIB3H H
nocJjieiyioliee 3arnoJHeHHe OJIOCTH KayeCTBeHHbIM Me-
TaJJIOM, TIOJlyYeHHLIM MeTOIOM 3JIeKTDPOILJIAaKOBOIo mne-
pennaba {13]. DTuM cnoco60M OBIJIH NOJyYEHBl CJIMT-
K1 maccoir 1o 100 T ¥ npenycMaTpHBaeTcs MOJyye€HHE
cautkoB maccon no 300 T, omHako, BONpoc O AOCTa-
TOUYHO HaJieXXHOM OOeCreueHHU MNpenoTBPAIlleHHs BHI-
JleJleHUs] HeMeTaJIMYeCKUX BKJIOYEHHH Ha TpaHHLe
TBEPIOH H XHMIKOH (a3 enle He pelleH.
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Ilpu npyrom crnoco6e Ha BHNJIABJEHHBI!t OGLIYHDI-
MH METOJAaMH CJHTOK HeOOJIbIIOrO CeyeHHs, a MO03TO-
My JOCTaTOYHO KayeCTBEHHHIH IO BCeMy 006beMy, mno
CNHpaJM HapaniMBaeTcCs CJOH MeTajJa HeoOXOAHMOH
TOJIL{UHBL.

Paspa6oran cnoco6, npexycMarpHBalomuil yaasne-
HHE CBepJIeHHEM OCeBOIl 30HH B COHWJIJIETHPOBAHHOU
3aroToBKe, HMeOllell yBeJIHYEHHH MO CPaBHEHHIO C
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3aganubiM guamerp. IIpu npoposxkeHuu KOBKH AO NO-
JIy4UeHHsl CIJIOLIHOM 3aroTOBKH HeOOXOAHMOro gHame-
Tpa UeHTpaJbHOE OTBEPCTHE 3aKOBHIBAETCA. TaKHM
o6pa3oM KoBasu cjauTku Maccon 39,5—140 T u3 cra-
aeit 35XMA u 38XH3MOA [14]. Cnoco6, oxHako, He
JaeT yCTOMYMBLIX Pe3yJbTAaTOB MO MOJIHOH 3aBapHBae-
MOCTH OTBEPCTHSI H PEKOMEHJyeTcCsl TOJBbKO JJfl HeBa-
KYYMHPOBaHHBIX CJIHTKOB, B KOTOPHIX OCeBasl 30Ha OCO-
6eHHO nopaxeHa Je(peKTaMH.

PaccmoTpenHrle cnocoObl NOBHIIEHHST KayeCTBa Me-
TajlJla B LEHTPAJIbHOH 30HEe NOKOBOK CBSI3aHHl C NpH-
MEHEHHEM psifia JAONOJHHTEJbHBIX JOPOrOCTOSIIHX
onepanui. :

B cynoBbIX Bajsax MeTaJssl LEHTPAJbHOH 30HBI MOUY-
TH He yuacTByeT B paboTe, TaK KaK OCHOBHHIMH Ha-
rpy3KaMH SIBJSIOTCH KpyueHHe W M3TH0 NpH BpauieHHH.
[TosTromy Hau6osee uenecoo6pasHo MPOCTO YA AJIATH
JedexTHY LeHTpanbHyIo 30Hy. Eciiv npu 3TomM Ko3¢-
¢unueHT pacTOYKH Baja (OTHOIUIEHHe gHaMeTpa OT-
BepCTHSl K JHaMeTpy BaJsia) He npesnimaeT 0,3, To Mo-
MEHT CONpPOTHBJIEHHUS CEYEHHS yMeHbIIaeTcsi MeHee
yeM Ha 0,8Y,. Takoe H3MeHeHHEe ceyeHHsT BaJla MOXKHO
He YUMTLIBATh B Pacye€Tax Ha NMpPOYHOCTD.

UeM Oousiblile KO3(p(PHUIMEHT PaCTOYKHU BaJja, TeM
OoJibLIe 5KOHOMHSI MeTaJjla M TeM Jerye o6eCrneyuThb
BHICOKOE KayeCTBO MeTaJjijla B 3arOTOBKE NPH TepMH-
yeckoit o6paboTke. Eciin BMecTO CIJIOIIHOrO Bajia fua-
MeTpoM 600 MM NpUMeHHTb PaBHONPOUYHHIH BaJl MOJBIi
c Koabdunuentom pactouku 0,5, TO ero HapyKHBI{ U
BHYTPEHHMH AHaMeTpH GYAYT PaBHBEl COOTBETCTBEHHO
612 u 300 MM. Macca nOroHHOro MeTpa MmoJioro BaJjo-
npoBona Oyaer Ha 450 Kr MeHblle, yeM CHJOLIHOTO,
a TOJIUMHA TepMHUYECKH NMpopabaTHIBA€MOro CeueHHs
COKpaTuTcs (C yyeTOM NpPHNYCKOB) npuMepHO ¢ 650
Jo 190 mm.

Cynmocrpoenne Ne 10, 1977 r.

Ins nporpera npu TepMHuecKOH oO6paGoOTKe ceue-
HHUS T0JIOTO Bajla A0 3aJlaHHOH TeMmepaTypsl no cpas-
HEHMIO CO CIJIOIIHBIM TpebyeTcsl MeHbIe BpEMEHH.
IIpononkUTeJILHOCTh HArpeBa NMpU 3aKaJKe CHJIOLIHOM
3arotoBku AuametrpoMm 510 mMm Ha 18—20 y GoJiblue,
yeM 3aroTOBKH, MMeIOIlel BHYTPEHHHH JHaMeTp
260 MM (8]. TIponsBoguTeNbHOCTD paGOTH neuelt A
TepMHYecKO#i 06pabGOTKH NMpH 3TOM MOKeT OhITh 3Ha-
YUTEJLHO yBeJIHYeHa,

IIpyMeHeHHe TOJBIX BaJIOB YJy4llIaeT NMpOBeleHHe
KOHTpPOJISI KayeCTBa MeTaJsna. byiarogapsi HaJHYHUIO OT-
BEpPCTHS MOBLINIAETCS YYBCTBHTENBHOCTH YJIBTPA3BYKO-
BOTO KOHTPOJISI BCJEACTBHE YMEHbIUEHHS] B HECKOJBKO
pa3 myTH, NMPOXOAHUMOrO YJbTPa3BYKOBLIM CHIHAJIOM.
O6seryaloTcsi ycJOBHSI KOHTPOJIS, MOSIBJISIETCH BO3-
MOXHOCTb KOHTPOJISI [MOBEPXHOCTH OCEBOrO OTBEPCTHS
C TIOMOLIBIO TEPHCKONaA.

Hanuune oceBLIX OTBEpPCTHH NO3BOJISAET onpene-
JSIThb HanpsKeHus B IpeOHbIX Bajax NyTeM TEH3oMe-
TPHPOBAHHSA B YCJOBHSIX 3KCmiyatauun. B paGote [3]
OTMeuaeTcsl NPHUHIUNHAJNBbHAS BO3MOXKHOCTbL YJIbTpa-
3BYKOBOH I e(eKTOCKONHH MOJOro BaJjla MO IOBEPXHO-
CTH OCEBOr0 KaHaJja B JI0OOH mepHoj 3SKCnJayaTalHu
cyaHa 6e3 AeMOHTa)a BaJONpPOBOAA.

Pacxoabl Ha cBepJieHHEe W pacTayMBaHHE OCEBOTIQ
OTBEpPCTHSA B 3aroTOBKax BaJIOB B 3HAYHTEJLHOH Mepe
KOMIIEHCHPYIOTCHl YK€ Ha CTafMH H3TOTOBJIEHHS 3aro-
TOBOK HAa 3aBOJE-NIOCTaBlLIMKE 0O CJEAYIOLHM OCHOB-
HbIM [pPHYMHAM. YMEHbIIaeTCs pacxoi MeTranna, mno-
CKOJIbKY YMEHbIlIaeTCsl Macca I0CTaBJfEMOH 3aroToB-
KH H yBeJMYHBAeTCs BO3BpaT MeTajla B BHIE CTPYXK-
KH. Tpebyercss MeHbUlee YHCJIO TepMHUYeCKHX 0Opabo-
TOK H COOTBETCTBEHHO HCIBITAHHH AJS obGecnedyeHus
CALATOYHBIX MEXaHHYECKHX XapaKTePHCTHK I1OKOBOK.
YMeHbILIAaeTCs] YHCJIO 3a6PaKOBAHHLIX 3arOTOBOK BaJIOB
H3-32 BHYTPEHHHMX Je(EKTOB H TpeIluH KaK BCJel-
CTBHE yAajleHHs HauOoJiee Ae(PEKTHOro Merajja, Tak
n 6Jarofaps CHHIKEHHIO YPOBHA TEPMHYECKHX BHY-
TPEHHHX HanpsXXeHHWH B pe3yJbTaTe YMEHbLICHHA Iie-
penajna Temmeparyp no cedenuto. Cokpainaercss AJIH-
TEJIbHOCTb IHKJIA TepMHYecKOd 0OpaGOTKH, BCJel-
CTBHE Yero MOXET OHIThb yBEJHYEHA NPOU3BOLHUTEJb-
HOCTb YHHMKQJbHBIX TepMHuecKux neueil. IlosBigercs
BO3MOXKHOCTb HCNOJIb30BAHHUS MEHee JIeTHPOBAHHBIX
crajied njis obecrieyeHHs] 3aJJlaHHOH KaTeropHH Mpoy-
HOCTH.

[IpenmyiiectBa GoJiee JIETKHX MOJBIX BaJOB IO
CpPaBHEHHIO CO CIVIOLIHLIMH NPOSBJSAIOTCA H B MpoLec-
ce 3KCIJyaTalldH cyAHa. baarogaps 3HAYHTEJNBHOMY
YMEHbIIEHHIO Macchl BaJionposoaa (Ha 9% mnpu kKo03d-
¢unuente pactouku 0,3 u Ha 25% mnpu koappHUHEHTE
pactouku 0,5) CHMXKAIOTCH HArpy3kH Ha ONOpPHBLIE MOJA-
IIMITHUKH CKOJibxKeHusd. [IponopunoHaibHO HArpy3kam
YMEHbIIAIOTCH CHJIBL TpPeHHs. B pesysbTare CHHXKAIOT-
cfl MOTEPH MONIHOCTH Ha TPECHME IIPH BpallleHHMH BaJa,
yMeHBbIIAeTCs] U3HOC NOMAIIWMHUKOB H PaCXOJ CMa3KH.

CumxeHHe Macchl BaJONPOBOAA U YBeJHYEHHE
KIIJ{ nBHXKHTEJIHLHOrO KOMIIJIEKCA TPUBOAAT K YBEJH-
YeHHIO IIPOBO30CNIOCOGHOCTH CYAHA.

Baaronapss 6oJsiee BBHICOKOH yCTaJIOCTHOH NPOYHO-
CTH H H3HOCOCTOHKOCTH TNOJIHIX BaJIOB IO CPaBHEHHIO
CO CIJIOIIHBIMH, YBEJIHUYHMBAETCA IOJTOBEYHOCTh BaJo-
IIPOBOJOB, YMEHBUIAIOTCA 3aTpaThl Ha PpEMOHTHl H
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OCMOTpELI BAJIOB H NOALIUMHUKOB B MEPHOA 3KcM/yata-
OHH CyaHa.

BoJsiee BLICOKOe KayecTBO MeTaJjljia B MOJIOH 3aro-
TOBKe, YA aJleHHe 1eHTPaNbHOH 30HLI NMOKOBKH, COnep-
Xallefi HeMeTaJJIMYeCKHe BKJIOYEHHUS, PAaKOBHHBEI H
BHYTPEHHHE TPENIUHbLI, MOsIBJEeHNe BO3MOXKHOCTH 0oJee
TOYHOrO KOHTPOJISI KaueCTBa MeTaJjsa — BCe 3TO0 obec-
NEeYHBAET MOBLIIIEHHE HAJEeXHOCTH BaJiOB, YyMeHbIIAET
BEPOATHOCTh BHE3aNHOH MOJOMKH OT CKpBHITHIX Aedek-
ToB. HajexkHOCTh MOJILIX BaJIOB NOBHILNAETCH TaKkKe
B pe3yJibTaTe yMeHbIIEHHS] BIMSHHA KOHLEHTPAaTOPOB
Hanps>KEHHH Ha NPOYHOCTL Baja TPH UHUKIHUECKHX
Harpy3kax, oco6eHHO NMpH YNPOYHEHHH TMJIACTHUECKUM
NIOBEPXHOCTHHIM JlepopMupoBaHueM. IIpu s3TOM noJsbie
BaJbl N0 CPABHEHHIO CO CNJIOWHBIMH NIPH NOBEPXHOCT-
HOH 06paboTKe ynpouyHSIOTCS B OoJsblieill CTENeHH H
HMeIOT OoJiee BHICOKHMH Tpefies] BHIHOCIUBOCTH, 4eMy
CIOCOOCTBYET YJyullleHHAass npopaboTKa CTPYKTYPH
npu TepMuueckoil o6pabotke {1]. Tak, npenen BHIHOC-
JHUBOCTH oOpasuoB nuaMerpoM 50 MM H3 cTanu 45 no-
BBICHJICA IOCJIe OOKAaTKH POJHKAMH CNJOIUHEIX 06pas-
uoB B 1,38, a moawix B 1,63—1,90 pas. Yeenuuenune
Ko3hppuUHMeHTa pPACTOYKH YMEHbIIdeT YYBCTBHTEJb-
HOCTb BaJia K Hazpe3y, B OCOGeHHOCTH MocJe 0OKaTKH.

IIpuMeHeHHe MOJBLIX BaJiOB AaeT BO3MOXKHOCTHL HC-
NOJIb30BATh MOALIMNHHUKOBEIE MaTepHalbl ¢ 6ojiee HU3-
KO Hecylledl CHoCOGHOCTBIO. YMeHbllleHHE MacChl
0co60 KpYMHLIX 3arOTOBOK BaJiOB MO3BOJIsieT B oIpe-
JleNIeHHBIX CJlyyasix MPOM3BOAMTHL (puHHILHYI0 06palboT-
Ky BaJIOB Ha CyOOCTpOMTeNbHHIX 3aBojax. IloJibie
BaJjbl YBEJIHYHBAIOT FMOKOCTH BaJIONPOBOLA U yMEHb-
AT CHJIL HHEPIHH NPH JHHAMHYECKHX Harpyskax.

Takum oGpasom, IIHPOKOe NMPHUMEHEHHE IMOJBIX CY-
JIOBBIX BaJIOB BeJIET K CHHIKEHUIO METaJJIOEMKOCTH Ba-
JIONPOBOAOB H MOBHILIEHHIO HX HANEXKHOCTH.

BuiBOAbI

I. Texnnueckass uesecoo6pasHOCTb H3TrOTOBJEHHS
NOJILIX BAJIOB 3aKJIuaeTcss B yAaJeHHH 30HH, Hau6o-
Jlee NOpPa)KeHHON MeTaJJypruuecKuMu nedeKTaMu H
HMelolllefl TIOBHIIIEHHOE CONepIKaHHe BOJXOpPOXRA, MOSIB-
JIeHHH BO3MOXKHOCTH 60Jlee TOUHOTO KOHTpOJISl Kavye-
CTBa MeTaJljla, NOBLIIEHHH THOKOCTH BajonpoBOxa H
€ero COMPOTHBJSIEMOCTH IHMKJHYECKHM Harpyskam,
YMeHbUIEHUH BJIMSHHA KOHLEHTPaTOPOB HanpfAxKeHHIl
Ha NPOYHOCTHL BaJa.

OCHOBHbIE NPH4YHHbI

H MEXAHHU3M ObPA30BAHHUA
CTATHYECKOIr0 3NEKTPHYECTBA
HA CY[QAX

9. B. Boascruii, C. B. Kpusko

YAK 537.2.001.5:[629.12.002.3:678.01]

C pacuriupenreM npoH3BOACTBA M NMPHMEHEHHS CHH-
TeTHYECKHX MaTepHaJlOB 3allliTe OT CTaTHYECKOro
3JEKTpHyecTBa Yyjiesercss Bce OoJiblilee BHHMaHHe
KaK B CYJOCTPO€HHH, TaK ¥ B APYTHX OTPAaC/sIX HApOJ-
HOTrO XO03sIHCTBa.
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2. CBepsieHHe BanoB LenecooGpasHO BHIOJNHSATD
nepen tepMuyeckod o6paboTkoi. IIpu 3ToM ymenbwia-
eTcsl ONacHOCTh ~TpellMHO- H ¢JoKeHO0Opa3oBaHus,
yayuliaercss npopaboTKa CTPYKTypH, a CJefOBaTelb-
HO, NPOYHOCTHEIE XapaKTEePHCTHKH MeTaJsJa, CoKpallla-
eTCs JJUTeNbHOCTh Harpesa.

3. DKOoHOMHUEeCKas 1eJecO06pPa3HOCTh NPHMEHEHHS
TNOJILIX BAJIOB HA CyJax 3aKJlOuaeTcsl B MOBLIIEHHH HX
NOJITOBEYHOCTH H HAJEeXKHOCTH, YMEHBUIEHHH M3HOCA
NOJUINTHAKOB, CHHXKEHHH NOTepb MOIIHOCTH Ha Tpe-
HHe; yBeJHUMBAETCS NPOBO3HASl CNOCOOHOCTh 3a Cyer
yMeHbIIIeHHsI Macchl Basionposoaa M yBeaunuyenus KIT[T
IBHIXHUTEJIbHOTO KOMILJIEKCA.

4, CpepJieHHe B CYJAOBHIX Bajax HauboJjee panuo-
HAJIBHO BBHIMOJHATH ¢ BO3MOXHO OGoabmiuM Ko3ddu-
LLUEHTOM pacToYkHu — BmIOoTh g0 0,5—0,6.
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B cBs3M C WIMPOKMM NPHMEHEHHWEM B CYLOCTpOe-
HHH MOJIMMEDPHBEIX MaTepHasoB B OOOPYLOBAaHWH H OT-
JeJiKe CYNOBLIX TMOMEIeHWH, AJS H3TOTOBJIEHHSI KOp-
NyCHBIX KOHCTDPYKLHH, H3JeJHH CYIOBOro MAallHHO-
CTPOEHHMS U TakeJjaxa pelleHHe npobJieMsl 3alHUTH OT
CTAaTHYeCKOro 3JeKTpHyecTBa HMeeT OoJsblIoe 3Ha-
YeHHe.

CHuXeHHe YpOBHS 3JIEKTPU3AIUH CHHTETHYECKHX
MaTepHaJiOB UJIM YCTpAaHEHHEe YCJOBHMI BO3HUKHOBEHHS
CTaTHYECKOI'0 3JIEKTPHYECTBA NO3BOJIHT yJYy4YLIHTHL YC-
JIOBHSI OGUTAeMOCTH 3KHUIIaxKa, NOBEICUTH NoOxapobes3o-
IIaCHOCTb CYZOB M HaJleXKHOCTb palbOTH 3JIEKTPOHHOIO
060pyaOBaHUS.

JJs1 pelleHHss nmpakTHYeCKHX 3ajiay MO yCTpaHe-
HHIO CTATHYECKOH 3JIeKTPH3aLHH B IEPBYIO OYEPENb
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HeoOXoauMO H3yueHlie OCHOBHHIX YCJIOBHM H MeXaHH3-
Ma BO3HHKHOBEHHS CTaTHYECKOIr'o 3JE€KTPHYeCTBa B Ie-
pPHOJ NMOCTPOFAKH M 3KCIJIyaTallHH CY/IOB.

CraTHyecKasi 3JIEKTPHU3allUsi CUHTETHYECKHX Mare-
pHaJOB BO3HHKaeT B Mpoleccax, BeAylIHX K obpaso-
BaHHIO H Pa3feJIeHHIO MOJOXKHTEJbHBIX H OTPHLATENb-
HbIX 3apsfoB, a HMEHHO B pe3yJbTaTe MeXaHHYECKHUX
nedopMaiiufi, CONpUKOCHOBEHHSI HAH paspesIeHHsI Mo-
BEPXHOCTeH TBEpPABLIX TEJ APYr C APYrOM HJAH C KHA-
KOCTIMH, a TakXke B pe3dyJbTaTe OOTeKaHH NOBEpX-
HOCTEN TBEPABIX TeJ HJH XKHAKOCTel rasdamMu. Bo3HuK-
HOBEHHE 3JIEKTPOCTATHYECKUX 3apSAO0B MOXKET IPOHC-
XOIUTh NMYTEM B3aHMHOIO 3apsKEHHS NEepPBOHAYAJBLHO
He3apsXKEHHBIX TeJl NMPH OTCYTCTBHH BHEUIHEro 3JeK-
TPHYECKOro moJisi, B pe3yJibTaTe neperayd 3apsifioB OT
3apsiKEHHbIX TeJl K HE3apsiXKeHHBIM H N0 HHAYKLUHH
NpH HaJHYHH BHELIHEro MOJs.

B peaabHBIX YyCJIOBHSIX Ha BO3HHKHOBEHHE 3apsillOB
OKa3biBaeT BJHMSIHHE LeJBi psin ¢aKTOpOB: XapaKTep
MOBEPXHOCTH MaTepuaja (II€POXOBAaTOCTb, BOPCH-
CTOCTb) WM €€ COCTOSIHHe (HaJluuyhe BJarW, 3arpsisHe-
HHH), pacCTOSIHHE MEXNY TPYLUIHMHCS MOBEPXHOCTAMH,
XapakTep B3auMOAEHCTBHS KOHTAKTHPYIOLHUX TeJ, KO-
3(ppHIHEHT TPEHHS U CKOPOCTb NMepeMelleHHs TeJl OT-
HOCHTEJBHO APYT ApYra, naBjieHHe, BO3HHKaloLlee NpH
KOHTAKTE IBYX TeJl, BHELIHUE 3JEKTpHYECKHE M10J5, CO-
CTOSTHHE OKpYy:Kamwluleil cpenbl (BJaXKHOCTh, TeMIepa-
Typa, HOHHBIA COCTaB H 3arps3HEHHOCTb BO3JyXxa
T IL).

Ha nonnMepHEIX MaTepHanax H U3AENHSIX 3JIEKTPO-
CTaTHYeCKHe 3apsibl MOTyT BO3HHKaTb NpPH BO3JAEH-
CTBHH NpPaKTHYECKH BCeX BHIOB 3Heprud. Paspesnenue
3apsloOB NIPOHCXOIHT TAKXe B pe3yJbTaTe 3JEKTPOJIH-
THYECKHX MNPOLECCOB Ha NOBEPXHOCTH TBEpPJAOro TeJia
U BCJIEACTBHE NbE303JEKTPHUECKUX H NMHPOIJEKTpHUe-
CKHX npoueccos f{l1].

Haaunune 60Jb110r0 yHCaa BAHAKOUIUX HA 3JEKTPH-
3auuio ¢$aKToOpOB, pa3jHUHBLIH MEXAaHH3M 3apsi?KeHHsl
B HEKOTOpLIX CJIyuasix HeJlaloT HEBO3MOXKHBIM OJHO-
3HaYyHOe OmnpejeJieHHe MPHYMH BO3HHKHOBEHHSI 3aps-
JoB. B cynoBhix ycnoBHsXx oO6pa3oBaHHe H HaKoIlje-
HHe 3JIEKTPOCTAaTHUYECKHX 3apsifloB NPOHCXOAHUT, KakK
'PaBHJIO, MPH KOMILJIEKCHOM BJHSHHHM MHOrHX ¢akro-
poB. OnHako caMyl0 CyllecTBEHHYIO poJib B HaBele-
HHH 3apsiIOB HA NOJNHMMEPHBIX MaTepHaJiaX HI'pPaeT Tpe-
HHe, OOBIYHO CONMpPOBOXKJalollleecs pa3pblBOM U OThe-
JIeHHEM TPYLIUXCH HJIH KOHTAKTHPYIOLIHX IOBEPXHO-
CTell Ipyr oT xpyra.

K npoueccam o6pa3zoBaHHs 3apslOB HA CyAax, nep-
BONPHYHHOH KOTOPHIX SBJSAETCH TpEHHE, OTHOCSTCS:
B3aHMOJEHCTBHE YeJIOBEKA C 3JleMEHTaMH OTHEJIKH IIO0-
MelleHHil W oOOpyNOBaHHS H3 CHHTETHUECKHX MaTe-
puanoB (naayOHBIE NOKPBLITHSI, MeOeJb, 3alllUBKa Ie-
pe6OpoK, MOPYYHH HAKJOHHBLIX TPamoB H T. I.), mepe-
MellleHHe pa3JIMYHLIX NpeAMeToB OblTa H MmjacTMacco-
BOIl Me6eJiH, KoseOaHUs WITOD, 3aHABECOK, OJEXKIbl B
NAaTAHbIX IKadax B pe3yJbTaTe KaykKd M BHOpaLHH
CyIHa, ofaya Nno CHHTeTHYECKHUM TPpyb6aM BeHTHJAIHH
BO3lyxa (0co6eHHO, KOria BeHTHJAsLHSI paboTaerT B
pexXHuMe «3uMa» H MOJAEeTCs CYXOH TEIJIbI BO3AYX),
TPeHHe Npsiied CHHTETHYEeCKMX TPOCOB IMPH IIBapTOB-
HEIX OlepanHsx.

[Tpouecch 06pasoBaHHsi NBOMHOTO 3J€KTPHYECKOrO
CJI0f, ero pasjie/ieHHe M YaCTHYHHI pa3psisi NMpOHCXO-
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nsT, Hanpumep, npu Jgio6oM nepeMeilleHHH udesoBeka
N0 CyRHY, TPEHHH CJIO€B KanpoHOBBIX KaHaToB. O6pa-
3ylolIHecs] Ha IMOBEPXHOCTSIX B pe3yJbTaTe KOHTAKTa
3apsibl MOCJEe HX pa3fieJIeHHs] COXPAaHSITCH TOJBKO
B TOM CJIyuae, ecjli BpeMsl pa3jieieHHsI KOHTaKTHPYIO-
IIIHX TIOBEPXHOCTEH Jpyr OT napyra OylIeT MeHble
BpEMEHH peJlaKCalliH 3apsifoB. JTO OOCTOSTENBCTBO
B 3HAYHTEJBHON CTENEHH OnpenelisieT BeJHYHHY 3aps-
IOB Ha NMOBEPXHOCTH H BpPeMSI HX CYLIECTBOBaHHUS.

H3Mepenuss HanpsiKEHHOCTH 3JIEKTPOCTAaTHYECKHX
noJieii Ha HEKOTOPHIX CYXOrpy3ax, NpPOMBICJIOBLIX CY-
JaX, TaHKepax B Pa3jIMYHBIX YCJOBHUSIX 3SKCILIyaTalHH
NI0Ka3ajii, 4TO B pe3yJbTaTe TPEHUS Ha NMpelMeTax H3
psila CHHTETHYECKHX MaTepHaJiOB HANpSKEHHOCTb JO-
CTHraeT 3HAYHTEJbHBLIX BeJHYHH (Tabauua). 3amephl
NPOBOAHJHCh H3MEPHTENEM 3JIEKTPOCTAaTHUECKHX 3a-
pagos UI3-I15 B 0OLIYHLIX YCAOBHSAX H MOCJE HCKYC-
CTBEHHOrO HaBelleHHsI 3apsioB (HecTHKPATHOrO HAaTH-
panus Oymaron).

Pe3aynbTaTel M3MepEHHs] HANPSKEHHOCTH 9JIEKTPOCTATHYECKHX
nojei Ha cyuax

HanpaxeHHOCTh 3JEKTPO-
CTaTMYECKOro MoJs, OTHOCH-
Blem TesbHas
HaumeHoBanne BJI&XKHOCTL
O6biuHbIe HckyccrBen- BO31YyXa,
ycaoBus | HOE HaBenenwe %
3apAnoB .
Me6enb M3 nuiacTMacchl 30—50 | 6onee 1000 45
JIKD-2
MeGenb u3 wutoB Tpex- | 30—50 800 35
CJIOAHOA KOHCTPYKIHH
IMopyunn mropmosbie uno- |100—150| 6onee 3000 44
pPYYHH Tpanos
CuHTeTHYECKOE KOBpPOBOE 100—150| 6onee 1000 55
nokpuiTHe (Tensioxos «Cecr-
popenk»)
IlTopsl U 3aHaBecH 20—50 400
IMavtkn [1XB (nactun ma- | 30—30 140—150 46
Jy6br)

BricokHe H30AS1HOHHBIE CBOACTBA CHHTETHUECKHX
MaTepHaJoB, IPHUMEHSEMbIX IJs H3rOTOBJEHHS IUBap-
TOBHLIX TPOCOB, CNOCOOCTBYIOT MX CHJBHOH 3JEKTpH-
3alHd. 3HauHTeJbHBIE CKOpPOCTH TpPEHHS O KHIIOBBIE
NJaHKH, KHEXTH H B3aHMHOE TpeHHe npsifiell NpHBOIAAT
K HAKOIJIEHHIO TAKOrO KOJHYeCTBa 3apsiioB, YTO pas-
HOCTb MTOTEHIHAJOB MeXAY TPOCOM H KOpPIyCOM CYJHa
moxeT pocturate 20—30 kB. ITpu paspbiBe KanpoHo-
BOT'O TPOCa OKPYKHOCTbIO OKoJio 175 MM Habatopancs
MOLIHBI/I HCKPOBOMH pa3psifi B BHAE CBeTALLerocst 1apa
Goabworo auametpa [l, 2]. Takue paspsansl co3maior
peanbHYIO Yyrpo3y nopakeHus JIHYHOro cocTaBa H BocC-
IJIaMeHEeHHS HaXOASUIMXCA MOOJH30CTH TOpOYHX Ma-
TEepHaJIOB.

CHHTeTHYeCKHe MaTepHaJbl MOryT 3JE€KTpPH30BaThb-
cl H B pe3yJbTaTe BO3JIEACTBHS NMOTOKA 3JIEKTPOHOB.
IT0 sBJeHHe HalOJIOmaeTcsl Ha MaHeJasAX NPHOOPOB,
HMEIOLHX 3JIEKTPOHHO-JyYeBbie TPyOKH, HanpuMep, Ha
HHAHKATOPHBIX YCTPOACTBAX paJHONOKALMOHHBIX CTaH-
Iui, Ha 3KpaHax aucmyieeB OBM. HaunGosee cuabHO
3JIEKTPH3yeTCs NPH 3TOM 3alllUTHOE CTEKJO 3KpaHa,
pPe3HHOBHIHA TYOYyC H 3MaJjb nepefHel naHejJu npHobopa.
Tak, Ha pe3nHOBHIX Ty6ycax HHIHKAaTOpPOB KpPYroBOro
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o03opa Temyoxofia «CecTpopeuk» H pbui6ooGpabaThi-
Bawouleil 6a3n «MeponuM Y6opeBuu» maxke 1nocie BhH-
KJIOUEHHSI CTaHUHH Ha6Jlo/1ajach HallpsKeHHOCTh M0~
Jasg 100—150 B/cm.

[Ibe303/ieKTpHUECKHE H NHPO3JEKTpHUECKHE 3(-
¢eKTBl MOTyT OBITH NPUYHHOH OOpa3oBaHUSI H HaKoI-
JIEHHs] 3JIEKTPOCTATHUECKHMX 3aPSANOB Ha NOJHMEPHBLIX
MaTepuanax {3] B pafioHax cyaHa c H3MeHsSIOLIEHCS
TeMIepaTypoi, ¢ NOBHILEHHON BHOpauHeill OT paboThl
3HEpPreTHYeCKO# YCTaHOBKH H rpe6HOro BHHTA, CO 3Ha-
KonepeMeHHBIMH pedopmauusaiMu Kopnyca. [Tbesosnek-
TpUUYECKHH 3((HEKT MOXKET NPOSBJAATLCSA NPH pacTs-
»KEHHUH JIHOO COKpaleHHH IIBAPTOBHBIX CHHTETHYECKHX
TpocoB. OIHAKO 3KCMEepHMEHTAJbHAS NPOBEPKA 3TOrO
MEXaHH3Ma 3JIEKTPH3allUH CHHTETHYECKHX MaTepHa-
JIOB B YCJIOBHSIX 3KCIJIyaTallMH CYAOB HE NPOBOAUIACK.

ONeKTpHU3YIOTCA NOJHMEpPH H B pe3yJbTaTte BO3-
IeiCTBHS BHEIIHEro 3JEeKTPHYECKOro noJisi, HCTOYHH-
KOM KOTOpPOrO MOryT OBITb HEKayeCTBEHHO 3KpaHHPO-
BaHHbIE OJIOKH INepefaTyHMKOB, YCTPOUCTB CJIOXKEHHSA
MOLIHOCTER M pa3penuTelibHbe QHIBTPH, (HAEPHl, aH-
TEHHBIE KOMMYTATOPHIL.

Bospimyio posn B nepeHoce ¥ HaBeNEHHH 3JIEKTPO-
CTaTHYECKHX 3apSIOB Ha CylHE HrpaeT uesoBeK. Eciu
OfEXKA YeJIOBEKAa M3rOTaBJIHBAETCA M3 HENMPOBOASLIEH
CHHTETHYeCKOH TKaHH JHu00 ¢ ee N0OaBKaMH, TO IIpH
ee TPEHHH O pa3jHyHBIE INIpeiMETH, HanpuMmep 06
OOUBKY MeOeJiH, Ha TeJe YeJioBeKa MOryT HHAYLHpPO-
BaThcs 3apsiibl o 2-107% Ki v Bo3HHKaTh noTeHHa-
bl 1o 10—15 kB. dTo MoXxeT nmpuBecTH K 60Je3HEH-
HbIM pa3psiiaM IIpH KOHTAKTe C 3a3eMJEHHLIMH Npen-
MeTaMH M ObiThb npuunHOil TpaBM [4].Ewme Gonee cepb-
e3Hble TOCJIEICTBHS MOXKET BLI3BaTb HCKPOBOH paspsn
BO B3pHIBO- H NOXKapOOMAaCHLIX MOMeEIeHHsAX. Y CTaHOB-
JIEHO, YTO BO3HUKHOBEHHE Ha TeJie CTAaTHYeCKOro 3aps-
na c sneprueit 0,015 [k — Hepenkoe siBieHHEe, MEXIY
TEM KakK JJfl BOCIJIAMEHEHHS! psla XKUJIKOCTEeH H ra-
30B pocraroyna sxeprus ot 0,001 go 0,00001 Ix {5].

BrICOKHil MOTeHLIHAN HA TeJe uesJoBeKa, paboralo-
Lero C TOYHBIMH 3JIEKTPOHHBIMH mNpHOOpaMu HJIH
OBM, BHOCHT HCKa)XKeHHs B MOKa3aHHSl 3THX NpHOO-
POB, UTO B HEKOTOPHIX CJAYy4asfAX MOKeT ObITb NpHYHHOH
OCJIOXKHEHUS] HaBHUTrallMOHHOH OGCTaHOBKH [6].

YcraHOBJIEHO, YTO MaKCHMaJbHasi 3JEKTpH3allus
CUHTETHUECKHX MaTepHasoB OOHApyXKHBaeTCs Ha Cy-

0630P KHHUI

AproGonesckuit M. U. MexaHu3aMB B COBpeMEH-
HoH TexHHKe. Tom V. (I'unpaBnuyeckHe, nHeBMaTHUYECKHe H
snexTpuyeckue MexaHusmbl). M., «Hayka», 1976, 848 c., uena
2 p. 69 k.

.JlaThit ¥ mocnefHUH TOM cHpaBoYHOrN MOCOGHS, NOCBSLIEH-
HHIH MexaHu3MaM, B COCTaB KOTOPBHIX BXOASIT ITHEBMaTHYECKHe,
rHIpaBIHYeCKHe H 3JIeKTpuuecKkHe yctpoHcTBa. CBemeHMs NO HX
KHHEMaTHKe, 10 METPHYECKHM COOTHOLIEHHSIM JJHH 3BEHbEB
H T. n. OCHOBO#l cHcTeMaTu3allMil ONHCAaHHBIX MEXaHU3MOB $iB-
JSeTcsl CTPYKTYDHO-KOHCTPYKTHBHasi KJaaccHpuKauus ¢ mnapaj-
JeJbHBIM yKa3auHeM (YHKUHOHAJLHOTO Ha3HaueHHs] MeXaHH3MOB.
CnpaBoyHble Tabauibl, NO3BOJALIHE MOAOOPaTh MeXaHHU3MH, OT-
Beqaolile TpeGOBaHHAM CTPYKTYPH H (PYHKUHOHAJLHOMY Ha3Ha-
YEeHHIO.

IToco6ue npefHasHauyeHO MAJIs HHXKEHEPOB, KOHCTPYKTOPOB H
usobperaTesien.

bayrun H. H., JleoHtoBHy E. A. MeTOoOAH M NMpHEeMH
KaueCTBEHHOIr0 HCCAeNOBaHWA AHHAaMHYECKHX
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fax B nepuon paboThl CYy/IOBOM BEHTHJSLHH B pEXHME
«3HMa», KOTZla OTHOCHTEJbHASl BJIAXXHOCTh BO3JyXa B
CYHLOBBIX NOMelleHHsIX noHHkKaeTcs 1o 20—30%.

[Ipu paGoTe CynoBO#l BEHTHASLMH B PEXHUME <«Je-
TO» OTHOCHTEJbHAS BJAXHOCTb BO3NyXa B NOMelle-
HHSX CYAHa MoBbILIaeTcs B cpefHeM 10 50—70%. 1o
NPHBOJHUT K INOBHIIIEHHIO BJIaTOCOIEpIKAHHS B Mare-
pHaJax M CYUIECTBEHHOMY CHHXEHHIO HX 3JIeKTpH3ye-
mocTH. IIpu oTHOCHTENLHON BJaxKHOCTH Bo3ayxa 80%
o6pa3syeTcsi MOHOMOJIEKYAAPHBIH CJOH BJlard, KOTOPBIH
NOBHIIIAET MOBEPXHOCTHYIO NPOBOAUMOCTb H CHHXKAET
CNOCOGHOCTh MaTepHaJsia HAKANJAHBATh H JOJr0 ymep-
J)XMBAaTb Ha CBOEH NOBEPXHOCTH 3J€KTPOCTATHYECKHE
3apsanbl. [Ipu Tonmune nienkn 6osee 10-7 M nosepx-
HOCTHasl NMPOBOAHUMOCTb M yTeuyka 3apsifoB NpH pas-
IEJEeHHH CONPHKACAIOUIUXCS TIOBEPXHOCTEH yBEJHYH-
BAIOTCSl HACTOJIbKO, YTO CTaTHUeCKas 3JeKTpH3auus
npaKTHUYECKH He Habawonaerca [7].

VBiaxHeHHe HEKOTOPHIX MaTepHaJioB, HampHMep
pH 4acTOH MOKpPOK yO6opKe NMoMelleHHi, MOXKEeT MpH-
BECTH K H3MEHEHHIO [H3JEKTPHUECKHX CBOHCTB 3ITHX
MaTepHaJOB H YMEHbIIEHHIO HX IIOBEPXHOCTHOrO CO-
npotusjenus B 5—10 pas {8].

H3yuenne npHYHH H YCJOBHI BO3HHUKHOBEHHS CTa-
THYECKOr'0 3JIEKTPHYECTBa II03BOJIsIET pa3pabaThbiBaTh
Mephl 0 YCTPAHEHHIO 3TOrO SIBJEHHS Ha Cylax.
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CUCTeM Ha NJOCKOCTH. M,
uena 1 p. 73 k.

CnpaBouHblii Marepuas IO TeOPHH AHHAMHYECKHX CHCTEM
M MeTOJbl KauecTBEHHOro MX HccjenoBaHus. DPPeKTHBHOCTb ITHX
METOJ0B M BO3MOXKHOCTh HX HCMOJHh3OBAHHS NPH PacCMOTPEHUH
MaTeMaTHYeCKHX Mojelleil peasibHbIX CHCTEM.

Kuura npepHasHavaercsi MaTeMaTHKaM, HHXKeHepaM, CTYyHeH-
TAaM, aCnHpaHTaM.

bynrakoB b. B. [IpukaianHasgs Teopussi THPOCKO-
noB. M, Hsn-Bo Mock. yu-ta, 1976, 400 c., uesa 2 p. 55 k.

dynfaMeHTaabHHH TPYA 1O NPHKAAJAHOH TEOPUH THPOCKOIOB.
Hanoxenne Teopuit GLICTPO BpalaloLEroCss THPOCKOINa, FHPOCKO-
NMMYEeCKHX BepTHKaleH, rupockonos ®Pyko ¢ IByMs cTeneHsiMH
CBOGOAB!, aCTaTHYECKHX THPOCKONOB, THPOCKOIHYECKHX KOMMacos
u ap. HcclienoBanue Bcex HauGoJsiee BaKHHIX THPOCKONMHYECKHX
npHOOPOB, NpHMEHsIEMbIX B aBHAlMH, MOPCKOM ¢pJoTe H APYrHX
oTpacasx TexHWKH. O6uiasi TeOPHsi THPOCKOMHUYECKHX CHCTeM, OcC-
HOBaHHasl Ha TOYHHIX ypaBHEHHSX.

Kuura paccuuTaHa Ha Hay4YHHX H HHXKeHEPHO-TEXHHYECKHX
pabOTHHKOB COOTBETCTBYIOLIHX crnelHalbHOCTER.

«Hayka», 1976, 496 c,



Puc. 1. Ocperutenn YabTPaduoNETOBbIH
THna <«KoHTpoaep».
“ = —
Puc. 2. BoicTpocheMHag CaMOynJOTHAIO-

masnacsd 3argyiika UuaHroBoro THna.

Puc. 3. TaiikoBepT yrjoBoit nHeBMaTHUe-
CKHH.

Puc. 4. Tuppasimnueckas pac-

nopka.

N0 3KCNO3WLKMH BbICTABKH
»HOBATOPbI JIEHHHTPALA*

BricraBra «HoBaTopbl JIeHMHIpajia»,
OTKpBIBLHIASACA B Jiekabpe MpOILJIOrO ro-
Ia B JeHMHrpajckoMm JloMe Hay'IHO-
TeXHNYeCKOl IpormaraHfbl’, BBI3BaJA
OOJBIIIOM MHTEpEeC y CIIeLMaJuCcTOB pas-
JIMYHBIX OTpacieil HapOAHOIO XO3AM-
cTBa. 3a MepBble IATH MecAleB pabo-
Tl C €e 3SKCIIOHATaMy O3HaKOMMJIIOCH
6osiee 33 TBHICAY dYeyqioBeK. KpoMme TOroO,
OBIJIO OPraHM30BaHO OAMHHAJALIATL BbI-
€3[IHBbIX SKCIIO3UIMI Ha NPeAIllpUATUAX
U B opraHusaumax JleHuMHrpajia M 006-
JacTn. IleHTPOM HAYYHO-TEXHUYIECKOM
vHGOpMalMM BLICJIAHO OoJjiee ABYX TbI-
CAY TeXHUYeCKMUX omnmcauuin m 4,5 ThI-
CAYM  SK3EeMILIAPOB  YepTeXXHO-KOH-
CTPYKTOPCKOJ IOKyMeHTaumu. OpraHmn-
3allMOHHBLIM KOMMUTET BBICTABKM IIPOBEJI
OOJNBILIYIO paboTy IO IEHTPAIMN30BAHHO-
MY BHeJpeHMIO0 pa3paborox. OKOJO0 Ie-
CTUCOT M300peTeHMII U palMoHaIN3a-
TOPCKMX IpPEIJIOKEHMII pellIeHo BHe-
IPUTL Ha Pas3INYHBIX IPEeAIpPUATUAX.
CBbIllle COPOKa M3[eNNii, NpeAcTaBJIeH-
HBIX Ha BBICTaBKe, OyZeT BBLIIIYCKATHCA
B IEHTPaJM30BAaHHOM IIOpAAKEe IIpeA-
npuAT™MAMU JIeHMHrpaja, Ipy 3TOM KO-
HOMMUYecKui® 3pdeKT TONbKO OT BHe-
IpeHuss 3T™MX paspaboToK cocTtaBUT 060-
nee 30 MMINMOHOB pyOJen.

Huxe npuBOOATCA KpaTKMe OIIMCa-
HUA pAAa DKCIIOHATOB BHICTaBKM «HoO-
BaTopel JleHMHrpaza», IIpefCTaBJA0-
e MHTepec AJIA CIEeLMalINCTOB CyZO-
CTPOMUTENBHOM IIPOMBIIINEHHOCTH.

OcBeTurens yabTpadMoJIETOBBIL TH-
na «KomTpoJsep» (puc. 1) npexHasHa-
YeH JAJIA INPOBEPKM KadeCTBa CBapHBIX
HIBOB B WU3JIeIMAX PalM4HOM KOHMU-
rypauyuy ¥ pasMepoB IO JIOMMHECLIEHT-
HoOMy Metony. OOHapy:keHMe nedeKTOB
MIPOM3BOJAMTCA BU3YallbHO IIOCjIe OCBe-
LjeHMA CBapHOro LIBa YJbTpaduoyeTo-

! CMm. «Cynocrpoenues, 1977, Ne 8.

Puc. 5. TIHeBMoO3XKeKIjHOHHbIi

BEHTHJATOP.

CypocTtpoenue Ne 10, 1977 r.

Puc. 6. Bpamaromuiica pacnblinuTeNb AJS
yBJIa)XKHeHHs1 BO3AyXa.

BbIM cBeTOoM. (ABTopbl: Madvexun B.IIL
n nap. HIndp: BH-76-A6-B516) 2,
IlepeHOCHBIIL CBEPJMJIbHBIA CTAHOK
JIJIsT BBITIOJTHEHUSA CJlecapHO-COOPOYHBIX
pabor B TPYAHOAOCTYIIHBIX  MeCTaX.
ViMeeT yeThIpe IepeKJoYaeMbIX CKOpPO-
CTM BpalleHMA IunmHAedd. Orandaercs
HaJIn4dMeM MarHMUTHOrO OCHOBaHUA, II0-
3BOJIAIONIEr0 KpPENUTh CTAaHOK HeIo-
cpeficTBeHHO K o6paGaThiBaeMoOil JeTa-
I, u MYQTBHI cLellJleHus, IIpefoTBpa-
ujamulel MoJIOMKY MHCTpyMeHra. I'aba-
put 800X200X600 MM, Macca 16 Kr.

(ABTop: MWMBanor II. V. IIndp:
BH-76-A3-B1075).

BBLICTPOCHEMHAS €aMOYILJIOTHAIO-
1IjasgcaA 3arjdyllKa IQHrosoro THIA

(pmc. 2) mpuMeHserca Ipu I'MApPaBIN-
YeCcKMX MCIOBITAHMAX JJA TrepMerude-
CKOT0 3aKpbITHUA TPYyO, 3MeeBMKOB, pa3-
JIUYHBIX €eMKOcTel. 3arjymka COCTOUT
u3 000MMBI, LIAHIOBBLIX KYJA4YKOB, IITY-
LIepHO-HMIIIIENbHBIX COEAMHEeHMII M MaH-
skeT. KoJabneBble 3yOrbl LIaHrM IIpU
BpalleHMM OGOVIMBI HaJEIKHO 3aKperl-

2 3anpocsl HampaBiATh NO aApecy:
191011, Jlenunrpan, CapoBas ya., n. 2,
Unxenepubiii 3aMok, JleslJTHTH. B 3a-
npoce HeOGXOLMMO YKa3aTh IIMGpP W Ha3-
BaHHe 3KCIoHaTa.
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Puc. 7. HHcTpymeHTasbHas TyMOOuKa
CTAHOYHHKA.



TexHOJOrUa CYROCTPOEHMS U MAIUMHOCTDOCHUSA

ftaroT Bariymky Ha TpyO6e. IIpoctrora
M HaJeXHOCTb KOHCTPYKIMM obecrie-
YMBAIOT WMCHOBITaHUE TPYO HaBIEHMUEM
Jo 500 xrc/cm2 TaGapuT 3arJayimkKu
100X200 MM, Macca 2 Kr. (ABTOpEI
OpumaauMkoB A. II. u gp. Ilndp
BH-76-A5-B1048).

TalifikoBepT YIJIOBOM mnHeBMaTHU4Ye-
ckuit (puc. 3) NpeaHa3HAYEH AJIA Mexa-
HM3auM CJIeCapHO-COOpPOYHBIX paboT.
Hambonpnmit auaMerp GOJITOB M Taek
16 Mm. T'aGaput rarkosepra 420X100X
X60 MM, Macca 3,3 Kr. BceTrpoeHubIit
IyINTEeNbL 3HAUYMUTEIBHO CHMIKAeT IIIyM
nmpu pabore. (AsTop: JlykoB M. M.
IIIndp: BH-76-A5-B907).

Taymmrens AJA CHUIKEHUMA YPOBHSA
myMa npu pabore IIHEBMaTUYECKOIO
MHCTPyMeHTa. Inymmrenp yCTaHaBJIK-
BaeTcsA Ha BBIXOJZIE CIKATOr'0 BO3AYXa B
aTMocdepy M IpeACTaBJseT CcOOOI IM-
JMHAP ¢ BOMJOYHOV HabuBKOM. IIpume-
HEHMEe TaKOr0 YCTpOJCTBa YJydIlIaerT
ycnosusa TpyAa. (ABtop: Kypasies B. f.
IIndp: BH-76-A8-B341).

I'mapaBandecKass pacnopra (puc. 4) N
npeAHas3HaveHa [JiAd MeXaHus3aluu cle-
CapHO-COOPOYHBIX M MOHTAIKHBIX PaboT.
I'mapocucreMa 3alOJHAETCA MMUHepaJb-
HBIM MAacJIOM, KOTOpOe IIJIYHYKEPHBIM
HacoOCOM IlepefiaeTCA M3 KOMIIEHCATOpa
Yyepe3 CUCTEMY KJaNaHOB B KOpIycC
pacriopkn. JlaBienme macia Iepefaercs
Ha 1mToK. (ABTopel: Babypma K. K.,
Becrtanenko B. B. HIudgp: BH-76-A5-
B1306).

lesmeasnocmoe HTO

NOBbLILUEHWUE KAYECTBA H3rOTOBJIEHHUA
KOPNyCOB Cyi0B

YcnemHoe pelieHde CTOSIUUX Mepei OTpacabio 3ajay 1o
NOBHIIIEHHI0 TPOH3BOJAHTENBHOCTH TpyJAa mpejnoJaraer Ccylie-
CTBEHHOE NOBbLIIEHHe KayecTBa H 3(p(PEKTHBHOCTH INPOH3BOLACTBA
riaBHEIM 00pa3oM Ha OCHOBe jafibHeilllel MexaHH3allMdH H KOM-
IJEKCHOH MeXaHM3aLWH OCHOBHBIX M BCIOMOraTeJbHHIX paboT,
BHEJIDeHHS] NPOrPecCHBHBIX TEXHOJOTHYECKHX TPOIECCOB H3ro-
TOBJIEHHSI KOPNMYCOB CYJOB, HCIOJb30BaHHs HOBHIX BHJOB BHICO-
KONPOHU3BOAUTEILHOTO 060pyIOBaHHs, CBOEBPEMEHHOH H Kaye-
CTBEHHOH TEXHOJIOrHYeCKOi NOATNOTOBKH IIPOM3BOACTBA.

YpoBeHb pa3BHTHS COBPEMEHHOTO CYLOCTPOMTEJNBHOTO mNpen-
NPHATHST B 3HAUUTEJbHOH CTENEHH OINpefiesisieTcsl COCTOSIHHEM
KOpIyCHOro InpOU3BOACTBA.

B 1976—1977 rr. Lentpanvhoe IlpaBaenne HTO umenn aka-
nevuka A. H. KpniioBa opranHM3oBasno ceMHHap no Bomnpocam
NOBHILIEHHs] KayecTBa KOPNycOB CYZAOB, Ha KOTOPOM OBl cHie-
JIaH Psii HHTEPECHBbIX JOKJIaLOoB.

[TIpoGneme noBrIllIeHHst KayeCTBa INOCTPOMKH KOPIYCOB CYLOB
B JecsATOH NsATHIeTKe NMOCBATHAM cBoit nokaap C. A. Ky3nbMHHOB
1 M. B. Opaos. OcHOBHbIMH NOKa3aTelsIMH KayeCTBa KOPNYCOB
ABJSAIOTCS UX NPOYHOCTh (paGOTOCNOCOGHOCTH) M L OJITOBEYHOCTD.
YunuThIBaeTcs TakKe BHEIIHWA BHMJ KOpryca CyAHa. DTH IOKa3a-
TeJl 3aBHCAT OT BHIGPAaHHOrO MaTepHalla KOpmyca H KauyecTBa
NPOEKTHPOBAHHA U MOCTPOHKH. [IOBBIIEHHIO TOYHOCTH MOCTPOIKH
KOpIyCOB CYIOB Cnoco6CTByeT CYLIeCTBEHHOe pacClIHPeHHe IpH-
MEHEHHsl aHaJMTHYECKUX METONOB BBINOJHEHHsl IJa30BbIX paGoT.

Boablioe BHHMaHHMe B HOKJIafe OblIo 0o6palieHO Ha BJHS-
HUE OCHOBHBIX TEXHOJOrHYeCKHX onepauuii Ha pa6oTOCnOcOGHOCTH
W JOJTOBEYHOCTb KOPMYyCHbIX KoOHCTPykuui. Ha pa6orocnoco6-
HOCTb KOPNYCHBIX KOHCTPYKLHH, HaXOMASLIHXCA NOJ BO3JAEHCTBHEM
arpecCMBHOH CpeJIhl — MOPCKOH BOJbBI, BJIHSIET CIOCO6 OYHCTKH

T*

Puc. 8. Iloneecka aast nojocoGyan6a.

Puc. 9. Tucku cnecaphbie co CBOOOAHBLIM
XOZ0M,

IIHeBMO02:K e KIITMOHHBII
(puc. 5) npepHazsHadYeH AJf BeHTUJIA-
MM 3aMKHYTBLIX IIOMEILleHui1 rmpy pabo-
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Te C TOKCMYHBIMM M B3pPBLIBOOIIACHBIMU
MaTtepuanamn. IIpousBogUTENILHOCTEL HO

’ 600 ™m3/4. (ABTopnl: ABuMKcOoH IO. S
u Ap. HIncdp: BH-76-A8-B351).

Bpalaomuiica pacnbLIMTeNs AJIA
YBJIa:KHEHMA Bo3ayxa (puc. 6) Moker
MCIIOJIL30BATLCA B CHMCTEMaX BeHTUJIA-
IIMN JUIA YBJIasKHEHUs BO3JyXa IIPOMU3-
BOJICTBEHHBIX IIOMeEIlleHMi. Pacnbiim-
TeJIb KOMITAKTEH U IIPOCT B SKCILTyaTa-
. Orandaercsa MeHBIIe) Maccoi IO
CPaBHEHMIO C TPYOOYBJIAIKHUTENAMMU W
OTCYTCTBMEM OOedalky AJA pas3Mellbye-
HMSA KaleJb BOABI M BpalAIOLIMXCA
POKKOB. (ABTOpbl: I'mmennOpanT E. I.
u ap. HIudp: BH-76-A8-1259).

MNHCTPYMEHTAJLHAA TYMOOYKa CTa-
HOYHMKaA (pMuc. 7) mnpejHa3HadeHa JAJA
XpaHeHUs] MHCTPYMEHTa ¥ IIPUCIIOCO6-
neunyt. (ABtopnl: BorgasoB B. M. un ap.
CBUAeTEeNLCTBO HAa MMPOMBIIIIEHHBIN 00-
pazer; Ne 3034).
- IlogBecka AJs MOJ0CODYJBLOA (puc. 8)
VUCIIONB3YeTcA JMAJIA KpeIrwleHUsA CTpou-
TEJILHBIX JiecOB. KOHCTPYKuMA IOABe-
CKM ofecrieynBaeT BBICOKYIO HaJex-
HOCTh KpeIlJIeHUS JIeCOB K IT0JIOCO0YJIhL-
OoBLIM mnpodpuaaM. (ABtop: Illecrume-
pos P. M. IIncdp: BH-76-A1-B283).

THCKM clecapHbIE €O CBOOOAHBLIM XO-
JAoM (puc. 9) no3BOAAIT (PUMKCUPOBATH
obpabarbiBaeMy10 JeTasb IIOf pasyindg-
HBEIMU yriaamu. (ABTopbel: I'yceB B. M.
n np. IIndp: BH-76-A5-B565).

BEHTHUJIATOD A. H. Xaycros

doto A. B. Kysbmenko

KopnycHoOl cTanu. XHMHYeCKasi OYMCTKA OOBINHO CHHXKaeT Koppo-
3HOHHYIO CTOHKOCTb CTaJjH, NO3TOMY OHa, Kak NPaBHWJO, B Ha-
cTosilllee BpeMs He npumeHsiercs. JlpobemerHas u ApobectpyiiHas
OYHCTKAa BBI3bIBAlOT NOBEPXHOCTHHIH HakKJen, NPH 3TOM HECKOJb-
KO CHHXAaeTCsi IVIaCTHYHOCTh MaTepHala y MOBEpPXHOCTH. OTH
croco6Ll MOBEHINAIOT AOJI'OBEYHOCTh KOPNYCHBIX KOHCTPYKUMH H
pPEKOMEHI0BaHbl K IIHPOKOMY IPHMEHEHHIO.

OnHoli M3 OCHOBHBIX TEXHOJIOTHYECKHX ONepaluil sBJAseTcs
BhIpe3Ka neTaJsiefi u3 JIMCTOB. Mexanuueckass pe3kd, OTMEYaJsochb
B JOKJaJe, He OKa3blBaeT CYLIECTBEHHOTO BJHSIHHS Ha KauecTBO
CBAPHHIX KOPNYCHBIX KOHCTPYKLHMH. TemnsioBasi pe3ka CrnocoGCTByeT
yBeJHYEeHHIO KOPPO3HH B 30HE NPOAOJBLHBIX NJAaCTHYECKHX Aedop-
manmii, CyluecTBeHHOe NOBHIUEHHE TOYHOCTH BbIpe3aeMblX JLeTa-
Jell nocTHraercss NMpUMeHeHHeM ra30JEeKTPHYeCKOH pe3KH Ha Ma-
IIHHaX ¢ mnporpaMMHBIM ynpaBieHueMm. [Ilupoko mnpuMeHsgeMble
X0JI0fHasi MpaBKa M ru6Ka BHI3LIBalOT Hekotopoe (mo 3%) yse-
Ju4yeHHe mNpefena TEKY4eCTH W BPEMEHHOro COMpPOTHBJIEHHs Ma-
TepuaJia, a Takxe cCHUXKeHHe (0 4%) ero OoTHOCHTENBHOrO YIJIH-
HeHusi. XoJlogHasi rH6Ka JeTanefl Ha npefe/lbHO NOMYCTHMBbIH pa-
IHYyC yBeJduuynBaerT OOLIyI0 KOPPO3HIO B MOPCKOH BOjJe M CHHXKaeT
npeles ycTaJoCTH, 4TO HeOGXOAMMO YYHTHIBATb NPH H3rOTOBJIE-
HHH OTBETCTBEHHBIX KOHCTPYKIHIL

CBapka, BhI3bIBASl HANPSXKEHHS pACTAXKEHHS U H3MeHss
CTPYKTYPY MeTaslla B 30HE CBapHBIX COEJAHHEHHii, crnocobCTBYeT
yBEJHYEHHIO CKOPOCTH KOPPO3HH B YCJIOBHSIX BO3JeHCTBHs arpec-
CHUBHOH cpeJpbl.

B nokname A. V. DBpomckoro paccMaTpHBaJHCh BOIPOCH
ofecrneyeHus1 KaueCTBa KOPMYCHBIX KOHCTPYKUHHI npu paspaboTke
npoekTa cynHa. JlOKNaguwk pasfefii BCe TEXHOJOIHYEeCKHe INpH-
YHHBl CHHIKEHHS KOHCTPYKTHBHOM HaJleXKHOCTH KOpmyca cyAHa Ha
TPH TPYNNb, YTO MNO3BOJHJIO HAMETHTb COOTBETCTBYIOLIHE KOH-
CTPYKTHBHBIE MEPOMPHATHA IO HX NpefOTBpPAalleHHIO.

IlepBasi rpynna npuyud BO3HHMKaeT NpH BHIGOpe TEXHOJOTH-
YEeCKHX NPONECCOB H CnoCOGOB BHINOJHEHHS OTHENbHHIX Onepauui,
a UMEHHO IpH BEIGOpPe HOMEHKJaTyphl, NOCJIEL0BAaTENLHOCTH H pe-
)KMMOB onepauuii (nog6op CBapoYHbBIX MaTepHasoB M IapaMer-
pPOB I@polecca CBapKH, IOCJIENOBATENbHOCTb HAJIOXKEHHS IIBOB,
oGecnieyeHne ynoOHOro moJsioxKenusi mpw cBapke U T. m.). B aroMm
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‘Cliyyae HeOGXOLHMO YYHTBIBATH OCOGEHHOCTH MPUHSITHIX TEXHOJO-
THYECKHX TNPOLIECCOB, KOTOPBLIM JOJXKHBI OTBEYaTh OIpefieleHHbIe
KOHCTPYKTHBHble 3JieMeHTHh H Yy3ab kopnyca. HauGosee BaxHO
NPH KOHCTPYHPOBaHUH MPOCTPAHCTBEHHO PAa3HOCHUTb 30HBI reOMeT-
pHYECKOH H TEXHOJIOTHYeCKOH KOHHEHTpAalud HanpsKeHW#, Ha-
npuMep, MCKJIOYaTh NONAaJaHHe CBapHOro ILIBa HACTHJIa HA Yrod
Bhipe3a B nadgyoe.

JpyrumMu npHYHHAMM CHHIKEHHS] KOHCTPYKTHBHOII HaleXHO-
CTH KOpInyca SIBJsIeTCSI HECTallHOHAPHOCTb PEXXHMOB BbINOJHEHHS
TEXHOJIOTHYECKHX oOnepaunyid, ux NpepHBHCTOCTb. B pesynabraTte
NOSIBJISIIOTCA MECTHble reOMeTpHYeCKHe WJIM TEeXHOJIOrHYecKHe KOH-
LHEHTpaTophl HAaNpsiXKEHH#H, CHUKaoLUHe pa6OTOCNOCOGHOCTb KOH-
cTpykuuii. Ilepexon K MeXaHH3MPOBAHHBIM IpOLECCAM H3rOTOB-
JIeHHSl KOPIYCHBIX KOHCTPYKIHi#l BefeT K YCTPaHEHHIO 3THX IMpH-
yuH. IIpH npoeKTHPOBAHHM KOHCTPYKIHI B 3TOM Clyuae HeoOxo-
OUMO MaKCHMaJbHO CHPSAMJAThH CTHIKH W Mashl JIMCTOB, IIpHMe-
HATP OGajxy Habopa MaKCHMaJbHOH MJIHHBI, NpeLyCMaTpHBATh
KOHCTPYKIHMH Y3JI0B mnepeceueHusi Habopa wMexnay co6ofi u co
CMEXHBbIMH NEPEeKpPHITHAMH, COCOOCTBYIOLHe pa3fenbHol cOopke
U CBapke.

CayyaiiHble OTKJIOHEHHS] KOHCTPYKTHBHBIX DPa3MepoB OT HO-
MHHAJIbHBIX, MPOEKTHHIX OTHOCATCS K TpeTbell Trpynne NpHYHH.
Hx cnepcTBueM sIBAAIOTCS KaK H3MEHEHHsl HaJe2KHOCTH KOHCTPYK-
uHH (Kak npaBuJiO, YMeHbIIEHHe), TaK H JOMOJHHTE/IbHEE NPUTO-
HouyHble paboTh. IlosTOMy HeOOXOAHMMO YYHTHIBATH 3TH CJyvaH-
Hble OTKJIOHEHHsl H NpelyCMaTpHBAThb Pa3fHYHble KOHCTPYKTHBHO-
TEXHOJIOTHYECKHEe MEepONpHATHA NAJSA HX HCKIIoYeHHs naubo cBe-
JeHHsi K MHHHMYMY HX OTpuUaTesbHbIX noclenctBuid. Teoperuue-
CKOH OCHOBOH COOTBETCTBYIOLLEro aHalli3a SBJSETCS pa3MepHO-
TEXHOJIOrHYecKasi OTPaGOTKa KOHCTPYKUMH NyTeM pacyera pas-
MepHBIX Iienell, a TaKXe MOCTpOeHHe 3aBHCHMOCTEH NPOYHOCTHBIX
XapaKTepUCTHK KOHCTPYKLUHH OT BepOATHHIX HetoyHocTtell. Takue
pacyeTHl HOJIXKHBI NPOBOLUTHCS Ha 6ase TeopuH BeposiTHOCTEIl
Bo3smoxHubl pa3Hoo6pasHble KOHCTPYKTHBHble CHOCOOH ydera H
JHKBHIAIMH TNOCJEACTBUH CJaydJaHHBIX OTKJIOHEHHH pasMepoB: HC-
MOJb30BaHHE TNOBLILIEHHbIX 3a30POB B COeNHHEHHAX, NpPHMEHEHHE
B TEXHHYeCKH OGOCHOBAHHBIX CIydasX COeLHHEHWH BHAKPOH U T. L.

Posb TEXHOJOTHYHOCTH KOPMYCHBIX KOHCTPYKLHIH B IOBHILIe-
HHH KayeCTBa MX H3rOTOBJIEHHs pacCMaTpuBalach B JoOKJajle
M. K. I'mosamana. Ilpn 3TOM NOA TEXHOJOTHYHOCTBIO NOApasyMe-
Ballach COBOKYMHOCTb CBOMCTB KOHCTPYKLHH, 3aJIOKEHHBIX IpH
NPOEKTHPOBAHHH M YAOBJETBOPSIOLIMX 3afaHHbBIM YCJOBHSIM 9KC-
mJlyaTallid NpPH ONTHMAaJbHEIX 3aTpPaTax MaTepHasioB, MHHHMaJb-
HbIX 3Ha4YeHUsIX TPYLOEMKOCTH, CTOMMOCTH M CpOKa H3roToBJie-
HHS, @ TaKXKe YYHTBHIBAIOI[UX PEMOHTONPHIrOAHOCTb KOHCTPYKLHH,
TEXHUYeCKHe OCOOEHHOCTH 3aBOJOB-CTPOHTENeH, BO3MOXKHOCTb
OpUMeHeHHUs] TnepefloBOH TeXHOJOrHH. I{oKNagynK OCTaHOBMJCS HA
BJIMSIHUM NMJHHIPHYECKOH BCTaBKH, pa3Mepa Lunauuu ¥ rabapu-
TOB JIMCTOB HAa TEXHOJIOTHYHOCTh KOPMYCHBIX KOHCTpYKumit. Hamnu-
yHe NUJIHHIPHYECKOH BCTAaBKH He TOJILKO YHelleBJsieT W YIpo-
IlaeT NOCTPOMKY KOpmyca cyAHa, HO W MNO3BOJIsSieT HCIOJIb30BATh
JUCTH MaKCHMaJIbHHIX rafapuTOoB Ha GoJbllelt AJHHe KOpIyca.
Bausinge mnanuu Ha TEXHOJOTHYHOCTh B 3HAYHTENBHONH Mepe
OGBACHAETCS ee CBA3bI0 C MPOTSIKEHHOCTbIO YIJOBHIX CBapHbIX
IIBOB, MO3TOMY INpu BHIOOpe BeJHYHHB IUNALWK clenyer B oboc-
HOBAHHBIX IpefieNlaX CTPEMHThCS K ee YBEJHYEHHIO.

B noknage A. M. BpeeBa «AKTyainHble HamnpaBieHHsl IOBHI-
IIeHHs] KayecTBa TEXHOJOrHYeCKOH NOArOTOBKH KOPNYCHOrO mpo-
H3BOACTBa» oOTMeyaJach HeOOXOAMMOCTb INpPHMEHEHHs IJsl 3THX
neneil 5KOHOMHKO-MaTeMaTHYeCKHX MeTofoB H IBM, urto Gyzer
croco6cTBOBaTh (POPMHUPOBAHHMIO aBTOMATH3HPOBAHHOH CHCTEMBI
yrnpaBJieHHs1 ~ TEXHOJIOTHYeCKOH  MOATOTOBKOH  IIPOHU3BOACTBA
(ACYTIIII) xkak nopcucteMnl ACY cynoCTpPOHTENLHOrO Inpej-
NpUATHSA.

KauecTBO KOpNMyCOB CyHOB 3aBHCHT OT BC€X TEXHOJOrHue-
CKHX 3TanoB ero u3rotoBieHHs. IIo3ToMy Ha ceMHHape GoJibluoe
BHHMaHHe OblIO yIesneHO KaK IOBHILIEHHIO KayecTBa W3roToBJie-
HUAl JeTasiei Koprnyca, y3JOB M CeKUHil, Tak H (OpPMHPOBaHHIO
Kopllyca cy/llHa Ha NHocTpoeyHoM MecTe. Psjn nokianoB Obl1 mo-
CBfilleH pa3JIMYHBIM HampaBJIeHHsIM IOBHIIEHHs KayeCTBa obpa-
6otk petanefi xopnyca. Tak, Il. M. Cunmunud nojipoGHoO ocTa-
HOBHJCS Ha yHH(UKaUMH W THNH3aUMH KOPNYCHBIX AeTajel. AHa-
JIU3 pa3NMYHBIX KOHCTPYKUHH KOprnyca MO3BOJIHJI BCe €ro JAETajH
pasfieNiTb N0 KOHCTPYKTHBHO-TEXHOJIOTHYECKHM NPH3HAKaM Ha
nsaTh KJaccoB. B cBOIO ouepenb, KaXKAHH KJace COAEPIKHT BO-
ceMb THMOBHIX Tpymn. Takum o6GpasoM, Bce KOPIyCHEle HeTallH,
He3aBHCHMO OT KOHCTPYKTHBHOH NMpPHHAAJIEXKHOCTH, CBEJEHH B CO-
pok TunoBbix rpynn. Ilpu sToM yyHTHIBaJKCh: MaTtepHana (JHCTO-
Boii unu npouIbHBIA NpOKaT); reomerpuyeckas ¢opMma neTa-
Jiell, TEeXHOJOrMsi HMX H3rOTOBJEHHS, BO3MOXKHOCTbL NpPHMEHEeHHs
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BBM s oOnpéiéneHtl KOHTYpa ¥ pa3MepoB neTajedt, nporpaM-
MHpOBaHHsl NpoLecca HX H3roTOBJeHHsi H ydera. Pa3spaGoTtannas
eyHasi TUINOBasi CHCTeMa KOLMPOBaHHSI TEXHOJIOrHYeCKHX oIe-
pauuit 6ymer cnoco6CTBOBaTh BHEILPEHHI0O MeXaHH3HPOBAHHOTO
BLIIYCKA TEXHOJIOTHYeCKOH HOKyMeHTallMd C npuMmeHeHuneM OBM
M YepTEeXKHbIX MallHH C NPOrpPaMMHBIM YINpaBieHHeM.

OmHuM H3 BaXKHBIX TeXHHYeCKHX TpeOOBaHHil K KOPHNYCHHIM
KOHCTPYKLIHMSIM SIBJSIeTCS TOUHOCTb HX M3roToBJIeHHsl. Bricokoe Ka-
4eCTBO KOPIYCHHIX KOHCTPYKIMH MOKeT ObITh 06ecrnedyeHO TOJIBKO
IpY YCJIOBHM TOYHOrO M KauyecTBEHHOrO H3TOTOBJIEHHs coGHpae-
MBIX JeTallefi B mnpejenax HONYCKOB, Ha3HayaeMblX B COOTBET-
CTBHM C NPHHATOH TexXHOJOrHeR cOOpKH W cBapKH. Biusinve T04-
HOCTH H3rOTOBJIEHHsI JleTaslell Ha KaueCTBO KOPNYCHEIX KOHCTPYK-
uui nocayxuiao temoii goknaga O. C. Kykauna u Y. H. Crorosa.

B noknage H. 1. JKeatoGpioxa u H. H. CriueBa paccma-
TPHBAJIUCh OCHOBHBlE NMYTH MOBHIUEHHS KayeCTBa TEMJOBOH pe3KH,
C NOMOINBI0 KOTOPOH B HacTosllee BpeMsi paspesaercsi no 809%
JKCTOBOrO H MNPOQHUIBHOrO mpokata. KayecTBo BbIpe3aHHBIX Jie-
TaJledl CyLIECTBEHHO BJIHSeT Ha TPYAOEMKOCTh MOCJELYIIIHX Ore-
pauMii: npaBKy, NOATrOTOBKY KPOMOK IOJl CBapKy; CGOPKYy M CBap-
KY KOPIYCHHIX KOHCTPYKLHIL.

B noknanme oTMeyasnoch LIHPOKOE pacrnpoCTpaHeHHe B OTede-
CTBEHHOH MNpaKTHKe IJla3MEeHHOTo crnoco6a pe3KH. DTHM METOJIOM
B HacTosilee BpeMsi OCyllecTBJseTcss peska okojo 40% Bcex sm-
CTOB, HMeloMX TONmMHE g0 30 MM, a B GaMXKallluHe rofbl 3Ta
uudpa 6yner nosenena ao 60%.

Pa3spa6GoTaHa TexHOJIOrHsl TemJOBOH BHIPE3KH HeTajed U OA-
HOBPEMeHHOHl NOArOTOBKM KPOMOK IOJ CBapKy Ha CTallHOHapHOH
MalllHe ¢ TpPexpe3aKoBhIM 6JIOKOM H NPOrpaMMHBIM YHpaBJeHH-
eM. DTy MalUMHy lesnecooGpPa3Ho NPUMEHATh AJs H3TOTOBJICHHSA
KPYNHBIX JeTaliel, HMEeIOLKX NMPSMOJIHHeHble HIN KPHBOJHHEHHbIe
KPOMKH, T.€. BTOM Clyuae, KOI'Za H3 JIHCTa BhlpesaloTcs |—3 1e-
tand. [Ipu sToM XKefaTelbHO Ha OOHOM JIHCTE pacmoJiaraTh fe-
TaJli C OAMHAKOBOH MNOATOTOBKOH KPOMOK, 4TOOHI M30exaTh OCTa-
HOBKH MAIUMHBEI JIJIfl MepecTPOHKH pesakoBoro 6Jo0ka. 370 TMO-
3BOJIUT yJYHIUHThL KauyecTBO pa3fie/lkH KPOMOK AeTajed, d Tak-
JKe NOBLICHTb IPOH3BOJHTELHOCTL MAlIHHHL.

IIpu H3roTOBJIeHUH JIMCTOBBIX JleTallel TpPYLOEeMKOCTh rH6ou-
Hblx pabGor mocturaer 20% Bceli TpynmoeMxoct 0OpaGOTKH He-
tTajieii Kopnyca. OCHOBHblE TPYIHOCTH BO3HHKAIOT NMpPH THOKe JH-
CTOB JBOHMHOfI KPHUBH3HBH, TPYAOEMKOCTb Kotopoit B 1,3—1,5 pas
6osiblle, YeM NpPH THOKe JHUCTOB UMJMHApPHYeCKOl ¢opMb. B Ha-
CTosilllee BpeMsl JIHCTHI ABOMHOM KPUBH3HBI HYT, B OCHOBHOM, B
XOJIONHOM COCTOSIHHH Ha mnpeccax HJH BaJbuax. Jlas noshille-
HHMS TOYHOCTH FHGKH HAaYUHAIOT NMPHMEHSATh METOJ MEeCTHbIX Harpe-
BOB. HMcrnosn3oBaHHI0O 3TOrOo MeTona JJisi MNOBBILUEHHS TOYHOCTH
H3rOTOBJIEHHST JIUCTOB GHI mocBsilieH pokaap A. B. doranuna.

B noknage C. M. MapueHko «AHaau3 TOYHOCTH pasMETOYHMIX
pa6GoT Ha rOpPH3OHTaJbHbIX COOPOYHBIX CTEHAAX C NPUMEHEeHHEM
TEOAOJIMTOB» pPACCMAaTPHBAJUCh BONPOCH TOBHILIEHHS] KadecTBa
H3roTOBJIEHHsl Y3JOB H CeKUMHd Kopnyca. IIpy 3ToM OCHOBHOE
BHHMaHHe OhIIO 06pallleHO Ha TOYHOCTh IOCTPOEHHS YIJIOB MpH
BHIMOJIHEHHH Pa3MeTOYHBIX paboT. AHa/lH3 TOYHOCTH Pa3MeTKH
IequTcs Ha ABa Strana. BHauaje BHINOJHSIETCS NpefBapUTENbHBIH
pacyeT TOYHOCTH, Ha OCHOBAHHMH KOTOPOTO pa3pabaThiBaeTcsi Mo-
ClefoBaTeNLHOCTh PaGoT ¢ TeopgoautToM. [Ipw 3TOM dyallle Bcero
PYKOBOACTBYIOTCSI TNPHHUMIOM pPaBHBIX BJHSIHUA COCTABJSIONIUX
CyMMapHO#H norpemiHocTd. Bo BTOpOM 3Tane npou3BOOMTCS OLEH-
Ka TOYHOCTH IIOCTPOEHHS yria NyTeM ONpejelieHHss H CyMMHPO-
BaHHs OTHAENbHBIX COCTaBJSIIOLUIMX CYMMAapHOH IOTPEeIlHOCTH.
B nmoknazne moxasaHo, 4TO Npu HCNOJb30BAHMM TEOLOJHTa Ha KO-
POTKHX HHMCTAHLUMSAX BH3HPOBAHHsl NPH NOCTPOEHHH YIJIOB HpeBa-
Jupyolee 3HayeHHE HMMEIOT NOrpelllHOCTH LEHTPHPOBaHHsA, (UK-
Callid H PefyKUHH.

Bosbllioe BHUMaHHe Ha CeMHHape YIelsAsoCh MOBHIILEHHIO Ka-
yecTBa (OpMHPOBAHHMA KOPNyCOB CYAOB. IJToii TeMe OHIH 1O-
ceanieHs pokaanu JI. LI, Apnepmitefina u B. @. CokosnoBa, B Ko-
TOPBIX pacCMaTpPHBAJKHCh 3afadu BbIOOpa OpraHH3allHMOHHO-TEXHO-
JIOTHYECKOH CXeMbl NOCTPOMKH CyjHa, HaubOJlee MOJHO OTBeyalo-
1ie# KOHKPETHHIM YCJOBHSIM NPOM3BOACTBA M COBEpLIEHCTBOBaHHUSA
TEXHOJIOTHH M OPraHu3alliH BLINOJHEHHS OCHOBHBIX BHIOB KOp-
MyCHEIX paboT Ha NMOCTPOEYHOM MecCTe.

OcHoBoOI1 pellleHHsi NepPBOi 3ajiaud SBJAIOTCH 3KOHOMHKO-Ma-
TeMaTHYeCKHe MEeTOALl H COBPeMeHHasi 3JIeKTPOHHO-BHIYHCJIIMTE/b-
Has TeXHHKa.

dopMHpoBaHHe Kopmyca CyJAHa npeAyCMarTpHBaer BHIMTOJHe-
HHE pALa TEXHOJIOTHYeCKHX onepanuil, CBS3aHHBIX C NpHMEHEHHEM
Py4YHOro TpyLa, YyTO B 3HAYHTENbHOH cTeneHH OOBSCHsAETCH He-
0GXONHMOCTBIO BHINOJIHEHHsT NPUroHOYHbIX pabot. Ilostomy BTO-
past 3ajaya npefpycMaTpuBaer pa3pabGOTKY LeJOro KOMIJeKca pe-
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HeHHi, HanpaBJleHHHIX Ha COKpallleHHe H MeXaHHW3allHI0 IPUro-
HOUHBIX paboT.

[loBhIlIeHHe KauyecTBa BBLIMOJIHEHHSI MMPOBepPOYHbIX pabor Oy-
JIET OCYILECTBJSATbLCS 10 CJAENYIOLIMM HanpaBJjeHHsM: COBepLIeH-
CTBOBaHHE CHCTEMBI JOMYCKOB Ha TOYHOCTb MOCTPOHKH KOPHYCOB
CYIOB; yJyuyllleHHe TEXHOJOTHH BHINOJHEHHS NMPOBEPOYHLIX paGoT;
CO3/laHHe ChelHaJu3HPOBaHHKLIX NPUOOPOB M CHCTEM AJsl BHIOJ-
HeHusl npoBepoyHBX pab6or. CoBeplIeHCTBOBAHHE CHCTEMBI JOMNY-
CKOB MpeArnoJiaraeTr B NEPBY odyepeln pa3pabOTKy M BHeApe-
HHe pa3MepHO-TEXHOJIOTHYECKOro aHaJm3a (OpPMHPOBAHHMSL KOp-
nyca cynHa. OCHOBHOe HampaBJleHHe COBEpLIEHCTBOBaHHS TEXHO-
JIOTHH BBINOJIHEHHsI TPOBEPOYHBIX paboT — paciuupeHHe 06JacTH
IIPHMEHEeHHs] ONTHYeCKHX MeronoB nposepku. [Ipumepamu paGor
B 3TOM HanpaBJIeHHH CJYyXKaT CO3JaHue CHenHaau3HPOBaHHOTO
onTHyecKoro mnpuGopa AJNsl BHINOJHEHHsI TNPOBEPOYHHX paGoT
(BC-2) u onmbiTHOro ofpasiia HPOEKUHOHHOTO Mpubopa ¢ Jasep-
HbIM VICTOYHHKOM H3JyueHHS.

Hoknan B. B. MakapoBa, B. A. flponenosa u b. A. Hosn-
KOBa Kacajcs pa3paboTok B 06J1aCTH COBEpLIEHCTBOBaHHS KOH-
TpoisA ¢GopMbl KPYNMHOrabapuUTHBIX KOPNYCHBIX KOHCTPYKLHE.

9. B. T'anos, H. B. Mymaxuan u A. C. Poranos npencrabu-
I B CBOeM [OKJajie De3yJbTaThl HCCJIELOBAaHHA 1O COBEpLUEH-
CTBOBAHHI0 METOJHKH pPacueTHOro omnpejiejeHds nepopmaluii Kop-
nyca cygHa npu ero ()OPMHPOBaHHM Ha TNOCTPOEGYHOM MeCTe.

Otu pnedopmanuu MOTYT OKa3aTh CYLIeCTBEHHOe BJHSIHHE Ha
Ka4yeCTBO MOCTPOMKH CYIHA W €ro 3KCIJIyaTallHOHHHle XapaKTepH-
CTHKH (TpY30NOLbEMHOCTb, HAJIeXKHOCTh pPabOThl CHCTEMH! [JaB-
HHIAl ABHraTellb — BaJIONPOBOJ, — ABUKUTENb). Ilpensaraercsa yuu-
THIBaTh HEPAaBHOMEPHOCTb PAacCIOJIOKEHHs1 CBapHHIX MBOB Mo AJH-
He Kopmyca cynHa. Pa3paGoTaHHHIH aJirOpHTM peEmeHUs 3ajauH
1 nporpaMMHoe obecrneyeHue MO3BOJASIOT HCNOJIL30BaTh MAJsS BbI-
NOJIHEHUs] TPYJOEMKHX pacuetoB OBM.

BTOPAAl HAYYHO-TEXHHYECKAS
KOHOEPEHLUHUA NO TEXHOJIOTHYHOCTH

KOPNYCHbIX KOHCTPYKLMWH

B mapTte 3toro rona B Jlenunrpasie cocrosiach BTOpasi Ha-
yIHO-TeXHHYEecKasi KOH(pepeHHss «TeXHONOrHYHOCTh CYyNOBHIX KO-
NyCHLIX KOHCTPYKUMi», opranusoBaHHasi llenTpanbHbiM M JIeHuH-
rpajckuM o6JIaCTHBIM NPaBJEeHHSAIMH HAay4YHO-TEXHHYECKOro oObile-
cTBa uMenu akajgemuka A. H. Kprunosa.

B pa6ote kKoH(epeHUHH npuHsaay ydactHe OoJiee CTa Ipen-
CTaBuTeNeH HAyYHO-HCCIENOBATENbCKHX, Y4EOHBIX HHCTHTYTOB,
NPOEKTHO-KOHCTPYKTOPCKHX O610PO0 K CYAOCTPOHTENBHBIX 3aBOJIOB
Jlenunrpana, I'opbkoro, HukonaeBa, Knafineast u npyrux ropo-
JIOB CTPaHBHL.

KoHepeHIIHI0O OTKpBHIN 3aclyXKeHHbIA fiesiTellb HAYKH H TeXx-
uuky PCOCP n. 1. 1. mpogeccop H. E. Ilyros. Bo Bcrynuredn-
HOM CJIOB& OH INOApPOOHO OCTAHOBHJICS HAa OCHOBHHIX HampabJe-
HHAX HCCJe[loBaHHH B ofJlacT TOBLIIEHHS TEXHOJOTHYHOCTH
KOHCTPYKLUMH Kopnyca, OTMETHJ NOBHIUeHHe o6beMa H 3HAYHMO-
CTH HCCJIeJOBaHHH, BHIOJHEHHLIX MOcJe NepBoii KoOH(pepeHuHH Mo
TEXHOJIOTHYHOCTH KOPNYCHLIX KOHCTPYKLHH, NpoBeJleHHOH B Je-
kabpe 1971 r. Bonellloe BHHMaHHe K BONPOCaM TEXHOJOTHYHOCTH
BIOJIHE 3aKOHOMEpPHO, MOAYEPKHBAJOCh B BHICTYIVIEHHH, TaK Kak
NOBHIILIEHHE TEXHOJOrHYHOCTH KOHCTPYKLHH Kopnyca sBJsieTcs
nactbio oOled 3afauu noBbllleHHs 3(deKTHBHOCTH M K&aydeCTBa
nponykuuy, nocrapjenHoin XXV cnesgom KIICC.

Ha kondepennnn ObIO npouHTaHo 22 poKnajma mo OCHOB-
HbIM BOIpPOCAM TEXHOJOIMYHOCTH KOPIYCHBIX KOHCTPYKIHH.

Bonbluoit uHTEpec y4yacTHHKOB KOHdbepeHUuH BhI3BaJ JOKJaj
B. B. lNoanscckoro, B KOTOPOM NOKAa3HIBAJCH ONLIT BHEAPEHHS HA
CepHHHBLIX TpayJiepax KOHCTPYKUMH NOBBLIMIEHHOH TEXHOJOrH4YHO-
CTH, KOTOpHE TNO3BOJHJH 3aBoly «bBaaTHsi» pesko NOBHICHThL
5¢p$eKTHBHOCTh NPOM3BOIACTBA W KauecTBO CTPOSILUUXCA CYHOB.
B pemennsix koHepeHIHH 0CO60 OTMeYasnCs M PEKOMEHIOBAJICS
K LIHPOKOMY PacnpOCTPAHEHHIO NOJIOXKHTEJNbHHH ONBIT COBMECT-
HHX paboT N0 KOMIUIEKCHOMY TNOBHIIEHHIO TE€XHOJOTHYHOCTH KOH-
CTPYKUHI KOpmyca CynHa, BBINIOJHEHHBIX 3aBojoMm «BaatHs» n
LIKB «Boctok». O KOHKpEeTHBIX KOHCTPYKTHBHHIX H TEXHOJIO-
THYeCKHX MEPONpPUSTHSX — MPHMEHEHHH OOGBEMHEIX CEeKLHUH, CrpsiM-
JeHUH NaryObl, mepeHoce MOAKPENNICHHH NoL (QyHAaMEHTH B gep-
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Mexanusanus c60pkH 3HAYHTENbLHO NOBLIIAaeT KayecTBO KOp-
nycHbiX KoHcTpykuHii. O6 sTom rosopuiock B fokiafie E. A. Ba-
xaboBa, OblI0 NOKa3aHO, YTO mepexoj, K MeXaHH3HPOBaHHOMY
BHINOJIHEHHIO YCTaHOBOYHO-COOPOYHBIX onepaunlii Ha NOCTPOEUHOM
MecTeé MOXeT GHTb OCYIECTBJEH NpPH BHIMOJHEHHH CJAeRYIOLIHX
yCJAOBHH: CO3[aHHH BBICOKONPOHU3BOAMTENbHLHIX CPEJCTB MEXaHH-
3auMu ¥ Habopa npucnocobieHuii K HUM; pa3paGOTKH TEXHOMOTH-
YeCKHX YKasaHufi no cmoco6aM M palHOHaJbHOH OGJacCTH NpH-
MEHEHHS CPEeACTB MeXaHHW3allMH, OCYyIIeCTBJEHHH OpraHH3aiHOH-
HBIX MepONpHATHI, HANpaBJIEHHHIX Ha TOBLIEHHe 3P heKTUBHOCTH
HCNOJIb30BAHHsI MEeXaHH3HPOBAHHOIO HHCTpyMeHTa. Bce 3stu yc-
JOBHSI B HacCToslliee BpPeMsl BBINOJHSIIOTCS Ha NPaKTHKe.

CoBepllleHCTBOBaHHIO OPraHH3auuM KOHTPOJIsi KayeCTBa MIBOB
CBapHHIX COeJMHEHHA NpH NOCTPOHKe KOPNYyCOB Ha craneje Obl1
nocesiten poknag M. P. lllpaepmana.

Bhinyck KayeCcTBeHHOH M HaleXHOH MNPOAYKIMH He MOXKeT
6niTh obecreueH Ge3 onepaTHBHOrO YyCTpaHeHHsi JIe(eKkToB H
NpHYHH HX BO3HUKHOBEHHSl 10 IPETEH3USIM, NpelbsBJAEMbIM 3a-
Ka3uukoM (nortpebutenem). &. B. Bowapos cpenan goknajx o pas-
paboTaHHOR cHuCTeMe yueTa, aHanu3a U 06paboTKu HHGoOpMallMH
M0 NpPETeH3HsIM K KaueCTBY M KOMIUJIEKTHOCTH NpPOAYKUHH HA
9BM, KoTopasi criocoGCTBYET NOBHIIIEHHIO ONEPATHBHOCTH M 3¢-
(eKTHBHOCTH MEPONPHSITHH MO ynpaBJIeHHI0 KayecTBOM M I03BO-
JsieT TeXHHYeCKH OOGOCHOBAHHO NPHHHMATh pellleHHS NO IOBHI-
LIEHHIO Ka4yecTBA BHIMYCKaeMOH MpPOLYKIMH.

B o6cy:xIeHun HOKIAaf0OB NPHHAJH ydacTHe HayuHBle paboT-
HHKH, KOHCTPYKTOPHl, TeXHOJOTH M ApPyrde CIENHAJHCTH], palo-
Taoimuye B 006J1aCTH NPOEKTHPOBAHHS W TOCTPOMKH KOpmycoB
CYZOB.

B. ®. Cokonos, JI. Il. Anneputeiin

TEXH N0 KOPnycCy, YMPOUIEHHH KOHCTPYKIMH KOPMOBOH OKOHey-
HOCTH, MOBBICHBILIHX TEXHOJOrHYHOCTh KOPNyCOB TpayJepoB, rOBO-
punocb B pokaage A. M. Bpouckoro, B. A. leMbsueHKO,
H. Y. JTunvke.

B noknapax M. B. OpnoBa u M. K. T'nosmana «IToBhileHHe
TeXHOJIOTHYHOCTH KOHCTDYKIHI — BaxKHoe YCJIOBHe obecrnedyeHus
BhicOKOM 3¢ ¢dekTHBHOCTH npousBoacTBa» U E. C. Arpadenuna,
A. JI. BacumweBa, M. K. Tnosmana, I1. JI. Jliobyiuna,
A. A. Mupuna, B. C. MuxaiinoBa, A. M. Ilamnepa «lleau u
NPUHIMOB CO3JdHHSA OTpacieBoil cHCTEMBbl obecrieueHHs TEXHOJO-
THYHOCTH KODPIYCHHIX KOHCTPYKUHI» OTMe4aJjioch, 4TO B HacTOs-
1mee BpeMsi B CYLOCTPOEHHH HMEETCH OIpejefieHHbIH Hay4yHBIE
npakTHYeCKHH 3ajel, obecrneyHBaiolluili BHeApEHHe  KOPNYCHHIX
KOHCTPYKUHA € BBLICOKOH CTEMeHb0 TEXHOJIOrHYHOCTH.

CyZocTpOHTENbHOE INPOU3BOACTBO OT/IHYAETCA MAaJIOCEepPHIHO-
CTblO, @ B psAfe clydaeB M HHAMBHAYaJbHOH MOCTPORKOM CYJHOB.
IlosToMy, yuuThIBasg 3apauM, CTOSII[HE Mepel CYAOCTPOHTENsIMH
B JecATONM nNATHJETKe, TJaBHOI TEXHOJIOTHUECKOH 3ajauyei clie-
JyeT cuHTatTh ob6ecneueHHe HHIAMUBHAYanAbHOH H
MeJKOCEDHHHOH NOCTPOHKH CYLOB MeETOJAaMH
MaCCOBOFr0O mNnpPOH3BOACTBA. JTO B IEPBYI0 ouepelb
TpebyeT KOMIJIEKCHOH MeXaHH3alWH OCHOBHBIX W BCIOMOraTelb-
HEIX TEXHOJIOTHYeCKHX onepanuit B KopmycHHX nexax. [Toctpoiika
CYLOB MeTOJaMH MaCCOBOTO NPOH3BONCTBAa BO3MOXXHA TOJBLKO IPH
obecrieyeHHH BBICOKOH CTeNeHH TEXHOJOTHYHOCTH KOHCTPYKLHM
KOpIyca, Tak KaK MMEHHO Ha 3TOM 6a3HpylOTCs KOMIUIEKCHasi Me-
XaHM3alKksi Ha OCHOBe INpPHMEHEHHsI BBLICOKONPOH3BOLHTEJIbHOIO
o6opy/l0OBaHusi C NpPOrpaMMHHIM YIpaBJieHHEM, MOAYJbHO-arpe-
raTHHH MeTOJ NOCTPOMKH, BO3MOXHOCTb YyMeHbllleHHs O6beMa
NPUTOHOYHLIX omepaluud. Pasymeercs, uto npH stoM Tpe6oBaHuS
K CYOHY B LeJIoM M K KOPNycy B 4aCTHOCTH, BHITEKalOlllHe H3
ero (QYHKUHOHAJLHOTO Ha3HayeHHs, 6e3ycJOBHO OCTAalOTCH OCHOB-
HBIMH Ha JII060H cTauH NPOEKTHPOBAHHS.

ITox TeXHONOrHYHOCTHIO NMOHHMAETCSI KOMILIEKC CBOMCTB KOH-
CTPYKUHH KoOpmyca, YYHTHIBAIOIIHI YCJIOBHSI NPOEKTHPOBaHHsS, H3-
rOTOBJEHHs1 M 3KCIJyaTauuH, obecrneudBalouiufi tpebyeMoe Kaye-
CTBO, ONTHMAJIbHBIE YCJOBHA TeXHHUYECKOro OOCHyXHBaHHA W pe-
MOHTa B Ipollecce 3KCIJyaTallid H BBICOKYIO 3¢ (eKTHBHOCTH
NIPOU3BOACTBA NpPH MHHUMAJbHBIX TPYILOEMKOCTH, 3aTpaTax Mare-
pHAJIOB H CPOKax H3rOTOBJICHHS.

ITosTOMy KOMIJIEKCHOe pellleHHe BOINPOCOB IOBLIIIEHHS TeX-
HOJIOTHYHOCTH KOHCTPYKUHA TpebyeT npoBefieHHsi 6oJiblioro 00b-
eMa HayYyHO-HCCHEJ0BATENbCKHX H KOHCTPYKTOPCKHX paGoT B OT-
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pacau. Ilna sroro mpepsaraeTcsi CO3LaTh OTPAC/EBYI0 CHCTEMY
obecrieyeHHss TEXHOJIOTMYHOCTH KOHCTPYKUMH Kopmyca, paspa6o-
TaTh NOKAa3aTeJIH TeXHOJOrHYHOCTH, KOTOPHE HAaAYyT BO3MOXKHOCTb
KOJMUYECTBEHHO OLIEHHBAaTh YPOBEHb TEXHOJOTHYHOCTH KOHCTPYK-
uuil. YcneliHoe mnposefeHHe paGoT B 3TOM HamnpasJieHHH BO3-
MOXHO TOJILKO IpH 3((PEeKTHBHOM yNpaBJEHHH 3THM MPOLIECCOM,
KOTOPHIH MOKHO NpENCTaBHTh B BHAE CJAEAYIOIIMX 3TaNoB: IJIaHHU-
poBaHHe lesedl, NJaHHpOBaHHe MCNOJHHTEJNE H pecypcoB, NpH-
HATHE pellleHHWA M BBINYCK COOTBETCTBYIOIMX JIHPEKTHBHHIX AOKY-
MEHTOB.

Bonpocam 1enecoo6pasHocTH ¥ BO3MOXKHOCTH KOJIHYECTBEH-
HO! OLEHKH YPOBHSI TEXHOJIOTHYHOCTH KOHCTPYKNMH Kopmyca cyn-
Ha M ee CBA3H C TEXHHYECKOH OCHAIEHHOCTBIO NMPOM3BOACTBA ObLI
nocBsiien aoknan JI. II. Annepmreiina u B. &®. Cokonosa.

BuausinHe TEXHOJIOTHYHOCTH KOPNYCHBIX KOHCTPYKUHMIA Ha «cCO-
6upaeMOCTb» M CHHXXKeHHe TPYMOeMKOCTH HX H3rOTOBJIeHHs, obec-
reyeHre BO3MOXKHOCTM MeXaHM3allMH H aBTOMaTH3alUHH COOPKH
y3JI0B H CEeKUMH paccMmaTpuBaloch B fokJafe B. JI. Maukesuua
u poknage E. C. Arpadenuna u B. C. Muxahnosa.

BoJsbllloe BHHMMaHHe Y4YaCTHHKOB KOH(epeHIHH NPHBJEKIIH
BONPOCH TEXHOJOIMYHOCTH (DOPMBEI KOpNyca M ee BJHsHHE Ha
MeXaHH3allMI0 KW aBTOMATH3alHIO omnepalnii cOOPKH H CBapkKH
CeKLHH, KOTOphle ocBewialuch B fokdafax B. B. UYyryuxosa,
A. A, Mupuna u JI. WU. BumneBckoro, M. K. TI'no3mana,
3. C. Kane.

B pange nokNMamoB paccMaTpHBAJMCh NYTH NOBHILEHHH TeX-
HOJIOTHYHOCTH KOHKPETHBbIX KOHCTPYKUHH. KOHCTPYKTHBHO-TEXHO-
JIOTHYECKHM MEepONpHATHAM IO JHKBHJALMH <«MKECTKHX TOUEK»
6un nocesiied jgokaan H. B. BapaGanosa, B. B. HoBukosa,
M. M. 1u6upsika; NOBLIMIEHHUIO MPOYHOCTH U TEXHOJOrHMYHOCTH
y3JIOB COefMHEHHs1 OCHOBHOIO M paMHOro Ha6opa [HHILEBHIX me-
pekputuit — noxkaap H. B. Bapa6aunosa, I'. Il. [Ilemennioka; KoH-
CTPYHPOBAHHIO paMHOro mnopanaxy6Horo Habopa B paiioHe BHIpe-
30B noj HachilleHHe — Aokaan A. V. BpoHCKoro; BIMSIHHIO Tex-
HOJIOTHYHOCTH Ha BHIGOp BapHaHTa OOGCTPOHKH CYLOBOro nomerie-
Hug — nokaan JI. K. Ozou.

C GounblinM MHTepecom Obln 3achiymadn pokdap J. T. Yan-
Kuca 1 M. A, danGepTa «TexHONOrHYHOCTH KOPNYCHHIX KOHCTPYK-
I NpH 9KCIVIyaTallMd H peMOHTe». B Ioknane npuUBomuics psi
uH(pp, XapakTepU3yIOLIHX BJIHSHHE TEXHOJOTHYHOCTH KOPIYCHHIX
KOHCTPYKLMH Ha TeXxHu4yeckoe OOCHYyKHBaHHe H PEeMOHTONpPHroj-
HOCTb CYJOB, CPaBHMBaJlaCbh TEXHOJIOTHYHOCTH OTHEJbHHX Y3JIOB
KOpryca CYLOB OTEYECTBEHHOH H 3apyGeXHOM noCTPofAKH, monuep-
KHBAJIOCh, YTO BOMPOCH YHNOGCTBa TEXHHYECKOro 0O6CHyKHBaHHSA
M PEMOHTONPUTrOZHOCTH HeOOXONHWMO YUUTHIBATH Ha paHHHUX CTa-
JUSIX TPOEKTHPOBAHHS.

B npoknapnax A. JI. BacunweBa, H. Il. Jlio6ymuna paccma-
TpHBajlaCh 35KOHOMHYECKasi OUEHKAa TEXHOJNOTMYHOCTH KOHCTDPYK-
IUHH KOpmyca, colepXKaHue H B3aHMOCBfI3b paboT, BO3HHKAIOLIMX
NpH pelleHHH BOMpPOCOB, CBSI3AHHBIX C MOBHIIIEHHEM TEXHOJOTHY-
HOCTH H3JeNIUHL.

C moksamaMmH, OTPaXKalOUIHMH ONbIT OTEUECTBEHHOTO MAaIIHHO-
CTPOEHHS IO BHEPEHHIO TEXHOJOTHYHBbIX KOHCTPYKUHUH, BHICTYNHIH
C. Il. KopHeeBa (OleHKa TOYHOCTH ONpeleNIeHHs1 KOMILIEKCHBIX
nokasatelied TtexHoJdoruuHoctH) u C. M. Tenkun (oGecneueHue
TEXHOJIOTHYHOCTH KOHCTPYKUHA Ha paHHUX CTaAMSX NPOEKTHPO-

0630P KHUr

byskun B. A. w np. PemmeHue 3apgay onTHMHS3 a-
IMH B ynpaBJeHUH MAWHUHOCTPOHUTENABHHM NP O-
H3poacTBoM. Jl., «MamunoctpoeHue», 1976, 232 c., neHa
80 kom.

MareMaTHueckHe MeTOAbl ONTHMH3aLHH MAalHHOCTPOHTE/b-
HbIX INPOU3BOACTB. PekoMeHJalHH MO KOHKPETHOMY HCIOJb30Ba-
HHIO WX INPH COCTaBJIeHHH MNpPOM3BOACTBEHHEIX nporpaMM. Mare-
MaTHYECKHIl aHalu3 BJHSAHUS pAa3JHYHHX (AKTOPOB Ha OINTH-
MaJlbHOEe pelleHHe 3ajay yrnpabJeHHs.

Kuura npenHasnayeHa AJsi HHXKEHEpPOB, 3KOHOMHCTOB H Py-
KOBOASIIHX PaGOTHHKOB MAaIlHHOCTPOHTENLHOTO NPOH3BOACTBA.

Banwedint B. A. CynoBbre ABHTraTenu BHYTD €H-
Hero crop auu . Hspganue 2-e, nepepab. nu pom., JI., «Cy-
nocrpoenue», 1977, 392 c., nena 1 p. 36 k.

CucremaTHueCcKkOe H3J0XKeHHe HaHOoJiee BaxKHbLIX BONPOCOB,
KacalolMXCsl KOHCTPYKIIHH, pa6oyux NPOLECCOB, OCHOB JMHAMHKH
u npoektHpoBaHus cynosbix JIBC. HoBrle matepuasm no Tteo-
puu cynoseix JABC ¢ yueToM nOCTHXKEHHA COBPEMEHHOrO JIH3E-

CynocTpoeaue Ne 10, 1977 r.

BaHuf1). B nepByio ouepenb, NOAYEPKHBAJOCH NOKJIAMYHKAMH, He-
06xofUuMO OGecneuuTh KOHCTPYKTOPOB YHOGHBIMH AJs1 paboTH
NIOKa3aTeJsIMH, KOTOpble Obl JIerKO MO3BOJISIIH OUEHHBAThb TEXHO-
JIOTHYHOCTh KOHCTPYKUHiT 0e3 CJOXHEIX pacueToB. B mamuHo-
cTpoeHun npuMepHo 80Y% Bcex TEXHOJNOTHYECKHMX pellleHHH NmpuHHU-
MaeTcsl B 3CKH3HOM H TexXHHUeCKOM Impoektax. B cymoctpoenuu
sta nuppa euie BHIIE, NMO3TOMY BONPOCH TEXHOJOTHYHOCTH KOP-
NyCHEIX KOHCTPYKLHH HeoOXOAHMO pelllaTb MMeHHO Ha 3THX 3Ta-
nax nNpoeKTHBIX pabor.

3HauuTeNbHHI MHTEpPeC BHI3BaJH BLICTYIUIEHHSI B TpPEHHAX
yuacTHHKOB KOH(pepenuuu u3 I'oppkoro, Hukosmaesa u Baaguso-
CTOKa.

Kondepennusi oTMeTnna noBuilueHHe o0beMa HccaeNoOBaHHUI
B 06J1aCTH TEXHOMOTHYHOCTH KOPNYCHHIX KOHCTPYKUHMH, YBeJauye-
HHe KOJHYecTBa BHeAPEHHBIX pa3paloTOK, a TaKXKe YCHJeHHe
BHHMaHHA K 5THM BONPOCAM Hay4YHO-HCCJIEOBATENbCKUX, MpO-
€KTHO-KOHCTPYKTOPCKHX H CYAOCTPOHMTENbHHIX NpeANPHATHH, ueMy
B ONpefeJeHHOR CTeneHH cnoco6CcTBYIOT MNyO6JMKaUHH COOTBET-
CTBYIOLIMX MaTepHaloB H3faTenbCcTBOM «CynocTpoeHHe» H OTpac-
JIEeBLIMH XypHalaMd. PaboThl no NOBHIIEHHI0O TEXHOJOrHYHOCTH
Jaly onpefesieHHb S3KOHOMHUYecKHi 3¢ deKT.

Onnako ucciiefloBaHHE B 3TOfi o6jlacTH BCe 2Ke HejoCTaTod-
HO, 3ayacTyl0 OHH HMEIOT Pa3pO3HEHHHI XapaKTep M He Bceraa
6asupylOTCL Ha HAyYHO pa3paboTaHHBIX NPHHIMNAX; HX pe3ylb-
TaTH He MNOJYy4alOT ellle OTPacjeBOro pacnpocTpPaHeHHs, a B
OTHAEeNbHEIX CJyuafix OGOCHOBaHHBIE NPEIJIOKEHHSI MO NOBhILIe-
HUI0O TEeXHOJOTHYHOCTH KOHCTPYKUHA Kopnyca He HaxOAAT MNOA-
IEpXKH B OTHAEJbHBIX NPOEKTHBIX IPEeANPUATHAX.

Kondepenuuss obpaTuiack K HayuHO-HCCJAENOBAaTENbCKUM H
y4eOHbLIM HHCTHTYTaM, IIPOEKTHO-KOHCTPYKTOPCKMM H CYAOCTDOHM-
TEJbHBIM NPEeNNPHATHAM C NPEJIOKeHHeM yaensaTh 6oJibllle BHH-
MaHHfl KOMIJIEKCHBIM HaydJHO-TEOPETHYeCKHM M 3KClepHMeHTallb-
HBIM HCCJIEIOBAaHHSIM IO [aJibHefllleMy NOBLIILIEHUIO TEeXHOJOTHY-
HOCTH KOHCTDYKLUHA KOpmyca H, B MepBYI0 Ouepesb, pelIeHHIO
HauboJlee BaXXHHIX, OMNpefleNsIOUUX CTeNeHb TEXHOJOTHYHOCTH
KOHCTPYKUHH 3ajau: .

— ymnpoliyeHue 06BOLOB KOpIyca, yBeJHYeHHe JJIHHBI LUJIHH-
IPHUYECKOR BCTaBKH H UYHCJIA INIOCKOCTHBIX CEKIHH;

— BHI6Op cHcTeMH Ha6Gopa ¥ BeJWYMHHl IINAlHH, NpUMeEHe-
HHe KpymHOraGapHTHOrO mnpokaTa, CO3[aHHE KOHCTPYKIHHA M3 3a-
KOHUEHHBIX Y3J10B, (JOpMHpPOBaHHE KOpNyca H3 YKPYNHEHHbIX CEK-
LI MH;

— BHeJIpeHHe 30HaJIbHHIX OJIOKOB, BKJIIOYEHHE B arperaThl
3JIeMEHTOB KOPIYCHHIX KOHCTPYKIHIL;

— jfa’bHeillllas ONTHMH3alMA KOHCTPYKUMH KOpnyca Ha oc-
HOBe YHM(}HKalMH H OTpacjJeBOR CTaHAApTH3alliM B mpolecce
CO37laHHs CHCTEMbl aBTOMAaTH3HPOBAHHOTO INPOEKTHPOBAaHHS KOp-
NyCHHX KOHCTPYKUIMA ¢ HCroJb30BaHHeM DBM;

— BKJIOYeHHe B pabouyve aJbO60MBI KOPHMYCHBIX KOHCTPYK-
UM KOJHYECTBEHHBIX MOKa3aTenefl TEeXHOJOTHYHOCTH;

— ormnpeleleHHe TEXHOJOTHYHOCTH CYLOBHIX KOHCTPYKLHI, BHI-
MOJIHEHHBIX M3 CHHTETHYECKHX M KOMIIO3HUTHBIX MaTepHaJOB.

Ha xoudepenuuu Guuno pemeHo 6oJiee IIHPOKO OOMEHHBATH-
Cf COOTBETCTBYIOLIHM OMNBITOM CO CMEXHHIMH OTPac/isiMH Ipo-
MBIILJIEHHOCTH.

M. K. Taosman

JnecTpoeHus. TeopeTuyeckHe OCHOBH pabouero WHKJIA, aKTYaJb-
Hble BOMPOCH TEOPHH ra3oofMeHa, pacnblIMBaHus, cMmeceobpaso-
BaHHA M CrOpaHHsl TOIUIMBA, YBEJNHYEHHA yAeJbHOi MOILHOCTH, H
teruioHanpsixkeHHocTH JIBC, nuHAMHKH NOpPIUHEBBHIX ABHrartenei.
Kuura siBnsiercss yueGHHKOM sl CTYLEHTOB BTY30B, o6yualo-
MxXCcst no cnenuanbHocTH «Cy[oBble CHJIOBBIE YCTaHOBKH», H
npefHa3HauY€Ha JJS1 CTYAEHTOB KopalbJecTPOHUTENIbHBIX BY30B, HH-
JKEHEePOB-KOHCTPYKTOPOB U Hay4YHHIX pabOTHHKOB.

lFopauckuit T. K. u ap. ABToMaTH3HpPOBaHHHE CH-
CTeMH TEXHOJOTHYECKOHN NOATOTOBKHM TMNPOHS3-
BOACTBAa B MalIHHOCTpoOeHUH M, «Mamunocrpoenue»,
1976, 240 c., uena 1 p. 43 k.

Kanaccudukanus, HasHayeHHe, yHKUHOHAJbHBIE OCOGEHHOCTH
H CTPYKTYphl aBTOMATH3HPOBAHHHIX MOACHCTEM TEXHOJIOIHUECKOH
NOATOTOBKH INPOH3BOACTBA B MAIIMHOCTPOEHHH U METOAB HX CTHI-
KOBKH MexXJIy co6oii B GoJee CJIOXKHBIE CHCTEMH], COOTBETCTBYIO-
1€ KOHKPETHEIM IDOH3BOACTBEHHHIM YycJIoBHSIM. Meronmnl ¢op-
MaJIbHOTO ONHCaHUs HMHGOPMALHMH NPH TEXHOJOTHUECKOM MNpoekK-
THPOBaHUM M ee TepBHYHON nepepabOTKe C MOMOLLBI0 BHYTpEH-
Hero sI3BlKa CHCTEMBI, a TaKxXe Crnoco6b MalIMHHOIO pelIeHHs
OCHOBHHIX THIIOB 3a/lau TEXHOMOTHYECKOTO NpPOEKTHPOBaHHS,



OGECNEYEHHE HENOTONNAEMOCTH
MOAEPHHU3SHPYEMbBIX CYNOB

A. A. 'ynoobun, M. T. Yawmros

YK 629.073.004.69

IIpu MopmepHuzanuu ! CyIOB CJIOXKHOH TE€XHHUECKOH
3afayeil siBAsieTcsl obecnieyeHHe HX HENOTOMJISIEMOCTH
M aBapHAHON OCTOHYMBOCTH. AHaJIH3 MOJEpPHH3AIHOH-
HBIX paboT H COOTBETCTBYIOLIHE CTATUCTHUECKHE NIaH-
Hble MOKa3blBAIOT, YTO B pe3yJbTaTe MOMEPHH3AIHH
BOJIOM3MELIEHHEe CYyZHa NMOPOXKHEM, KaK IpaBHJO, BO3-
pacTtaer, a anIJIHKaTa €ro LEHTPa TAXKECTH YBEJIHYH-
BaeTcs [1]. To NpHBOAHT K yXYIILIEHHIO HENOTOMJIsIe-
MOCTH H aBapHIHOH OCTOMYHBOCTH CyAHA4, a B HEKOTO-
pHIX CIyyasix JaxKe K HX HeoOeCrneueHHOCTH.

IIpu MopmepHM3auuM CYNOB YYHTHIBAIOTCSI H3MeHe-
Husi npaBusi H HopM Peructpa CCCP unH gpyrux na-
GO AL UX OPraHH3alHid, KOTOphIE NPOHU3O0LIH MocJye
NMOCTPOHKH cynHa. 3a nepuon 1948—1975 rr. Tpe6o-
Bauus Peructpa CCCP B yacTtu ofecneueHHs] HENOTO-
NJISEMOCTH 3HAYHTEJbHO MOBLICHIHCh. DTO NPHBENO K
TOMY, YTO CyJa NpPEXHHUX JeT MNOCTPOHKH K MOMEHTY
MOJIepHH3aIlUH BO MHOTHX CJy4asix He yIOBJIETBOPSIOT
neiictByomum Tpe6oBanusim Peructpa CCCP. Kpowme
TOro, npH nepeoGOpyLOBAHUH C H3MEHEHHEM Ha3Ha-
YeHHS] CYJOB 3a4acTyl0 MeHSIOTCH TpeOOBaHHA K HX
HEINOTOIJISIEMOCTH.

Bce 3TO NpUBOAMT K TOMY, YTO NPH NOATOTOBKE
MPOEKTOB MOJEPHH3AUMH CYIOB B GOJBIIMHCTBE CJY-
yaeB IPHXOAHUTCH pa3pabaThHiBaThb IJS KaxKAOr0 KOH-
KPEeTHOro CyJHa CIeliHaJibHble TeXHHYECKHE peIleHHS
Ansa  obecrneyeHHs] HENOTOIJISIEMOCTH H aBapHHHOM
OCTOHYHBOCTH.

IIpy npoekTHpOBaHMH HOBOFO CynHa oGecrneyeHHe
HEMOTOMJISIEMOCTH BHINOJIHAETCS, T[JIABHBIM OOpa3oM,
nyTeM BapbHPOBAaHHUSl PAacCTOSHUS Mexny nepebGopka-
MH H nany6aMH, u3MeHeHHS (OPMHBl M pa3MepeHHit
kopnyca [2]. [IpuMeHenne Takux MeTOLOB MpH MOZEp-
HH3aLMOHHBIX paGoTax BecbMa 3aTpPyAHHTENbHO. Tex-
HHYECKHE pEeIIeHHSsI B 3TOM CJiyyae NOJI2KHBI NPHBO-
INTb K MHHHMAJbHBIM H3MEHEHHSIM KOPINYCHBIX
KOHCTPYKIHH, YUYHTHIBATh apXHUTEKTYPHBIE H KOHCTPYK-
THBHblE OCOGEHHOCTH CYJIHa, OBITb AOCTATOYHO Tex-
HOJOFMYHEIMH M 3KOHOMHYECKH Iesecoo0pasHbIMH.
B oTnenpHBIX cJaywuasx TIpH MOJIEpPHH3alUH CyLHA
BO3HHKAaeT HeOGXOJMMOCTh B U3MEHEHHH pacIroJoXkKe-
HHs1 epeGopoK, nanyb, HAJCTPOEK H Haxe pasMepe-
Huit 1 dopmel kopnyca [3]. Ilogo6GHble paGoThl mpo-

1 B crathe noj TepMHHOM «MOZEPHH3aLHs» MOHHMAeTcs Tak-
Xe nepeoOOpYNOBaHHe CyAHA C IEJNbI0 €0 HUCMOJIb30BAHUS MO HO-
BOMY Ha3HaYeHHMIO M K4aTHTAJbHHN PEMOHT.
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PEMOHT
M MOJAEPHM3AIIMA
CYIOB

BOAW/INCh IPH IepeoCOpPYNOBAaHMH TIPY30BOro TeMJo-
xona «Oxa» B maccaxXupckoe cynHo (puc. 1).

B cratbe naloTcsi peKOMeHIZALUH IO CHCTEMHOMY
BHIOOPY TEeXHHUECKHX peIUeHHH ansi obecrneyeHHs] He-
NIOTONJIIEMOCTH M aBapHIHON OCTOHYHMBOCTH MoAep-
HH3UPYEMBIX CyIOB, OCHOBAHHEIE Ha OOCOOILEHHH OIHI-
Ta BBIOJIHEHUS] MOLOOHEIX paborT.

[TapaMeTpbl HENOTOMJISIEMOCTH  IOBPEXKIEHHOrO
Cy[IHa, KaK HM3BECTHO, ONpEIEJSAIOTCS COOTHOLLEHHSMHU
34amacoB NJaBY4YeCTH H OCTOHUYHMBOCTH HO aBapHH H IO-
TePSHHBIX 3HAYEHHIl 3THX BEJHYHH B pe3yJbTarte, Ha-
npHUMep, 3aTOMNJIEHHS OTceKa. YcJjoBHE ObecrneyeHHs
HEMOTOMJISIEMOCTH CYHNHa BLIPaXaeTCsl HepaBEeHCTBOM

HOCT= HO—HT = Hﬂop’

rae [, —ocTaToyHasi yacTb NJaBY4YyeCTH HJIH OCTOM-
YHBOCTH TIOCJIE€ aBApHH;

H, — nepBoHayajbHOe 3HauYeHHE
HJIH OCTONYHMBOCTH;

H, —notepsiHHast yacTb IJ1aByu4eCTH HJH OCTOM-
YMBOCTH B pe3yJIbTaTe aBapuH;
Hyop — HOpMHpYEMOE 3HAuenHe aBapHAHOH mJa-

BYYeCTH WJIH OCTOHYHMBOCTH.
HenoronJsisieMocTh H aBapuiiHast OCTOHYMBOCTbL MO-
ryT of0ecrneuHnBaTbcsl INYTEM ‘H3MeHeHHs Jioboro H3
Tpex cocTaBJdAlIUX HepaBeHcTBa: Mo, [, uan My,

IJ1aBYYEeCTH

a)

| Dqk AN 2
\_
Ne Mo I ]
&)

— (P s EEERN
— 1 |
— 1 |

— ) . — 7171

Puc. 1. Tlepeo6opysioBaHHe rpysosoro tenjoxoga «Oxa» rTuna
«Tucca» (@) B naccaxmupckoe cymto (6).

Heo6xonumele NpHpaiieHus 3THX BeJNHYHH OCyLIe-
CTBJISIIOTCS 32 CYET MPOEKTHO-KOHCTPYKTHBHBIX MEpO-
NpHATHH, B pe3yJbTaTe KOTOPBIX NPOHU3BOASATCS KOH-
KpeTHbhle H3MEHEHHsT KOHCTPYKIHH HJIHM COCTaBJSIIOIINX
Harpy3kH CynHa.
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CornacHo Tpe6oBanmnsim Peructpa CCCP nenoron-
JsIeMOCTb H aBapHiHAasg OCTOHYMBOCTbL CyJHAa CYHTa-
10TCs1 o0ecrieyeHHBIMH, eCJIH BHIAEPKHBAIOTCH CJelylo-
IIlHe HOPMHpYEeMble MapaMeTpbl NOBPEXKAEHHOrO CyqHa:

— BLICOTa aBapHHHOro HaJaBOAHOrO 6opTa (HJH
BO3BHILIEHHE OTBEpPCTHH 3aJMBAHHA HaJX BaTepJiH-
HHeR) ;

— aBapHUHHAasi MeTalleHTpHYeCKasi BHICOTA;

— YroJl aBapHHHOIrO KpeHa;

— MAakKCHMaJIbHO€ IJIeYO AHarpaMMbl aBapHHHON
OCTOHYHBOCTH H €€ NPOTAXKEHHOCTb.

ITpoeKTHO-KOHCTPYKTUBHBIE MEDONPUSITHS JIOJIXKHBI
NPHBECTH K MPHpalIeHHI0O 1O HOPMHPYEMOro 3HayeHHs
rnapaMeTpa, BeJHYHHA KOTOpPOrO B pe3yJbTaTe Mopep-
HH3aUUH CyOHa O0Ka3ajacb HEYAOBJIETBOPHUTENbHOM.
ITosToMy raaBHBIM (paKTOPOM NpH BHIGOpE TOro HJH
HHOr0 TEXHHYECKOro pelleHHs siBJseTcsl obecneyeHHe
KOHKPETHBIX NapaMeTpOB HEMOTOIJISIEMOCTH U aBapHii-
HOHN OCTONYHBOCTH CYIHA.

M3MeHeHHe KOHCTPYKLUHH WJH HAFPY3KH CyAHA MO-
KET NMPHUBECTH K HM3MEHEHHMIO cpa3y HECKOJbKHX pac-
CMOTpPEHHBIX BHIIIe MapaMeTPOB, a TaKxkKe XapaKTepH-
CTHK MJIaBy4YeCTH H OCTOAYHBOCTH CyAHa B HeNOBpe-
XKIeHHoM coctosHuH. [loaTomy, ecam Kakue-au6O
TEXHHYECKHE peIlleHHs npeaycCMaTpHBaJHch A5 obec-
NeYeHHss OJHOr0 NapaMmeTpa, CJAEAyeT IPOBEpPHUTh HX
BJHSIHHE Ha OCTaJibHbIE TapaMeTphl, a TaKKe Ha Mo-
pexonHble KauyecTBa CYJAHA OO NMOBpEXKIEHHS.

B cBo10 ouepenb, KaxKAbli H3 MapaMeTpoB HENOTO-
NJISIEMOCTH, B COOTBETCTBHH C HEPaBE€HCTBOM, MOXKET
ObITh Oo6ecrneyeH INPHMEHEHH-
eM  CJefyIIHX  METONOB:
YMEHbUIEHHEM HOPMHpPYEMOro
3HAayeHHs aBapHHHOH OCTOM-
| UMBOCTH H MJaBY4eCTH, cBelle-

HHeM [oTepb INJAaBYYeCTH H
OCTOHYHBOCTH B pe3yJibTaTe
aBapHH K MHHHMYMY, YyBeJH-
| YeHHEeM 3anacoB MJaBYYeCTH
H OCTONYMBOCTH IO MNOBpEXK-
JeHHs.

CinenyeT OTMETUTb, YTO
| METON YMeHbIIEeHHSI HOPMH-
pyeMBIX 3HAYE€HHH HENOTOIl-
JAEMOCTH TMpefycMaTpHBAaeT,
B OCHOBHOM, H3MEHEHHE Op-
| IMHAT NpefeJbHOH JIMHUH I0-
IPYKEHHUSI U OTBEPCTHH 3aJlu-
BaHMs, YTO NO3BOJIAET YBEJIH-
YHUTb AONYCTHMBIA yroJ asa-

ITapamerp

Metop

Meponpusitue

Texunyeckoe perueHue

XapakTepuCTHKa
TE€XHHYECKOTO pelleHus

Puc. 2. Tocnenosatens- DPHHHOTO KpeHa H aBapHHHYIO

HOCTE MPHHATHA TEXHMUC-  Goanky H, COOTBETCTBEHHO,

CKMX pelleHHH no obecne-

ueHul0 HenotomasieMoctn YMEHBLIHTH  TpeGoBaHUA K
Cyn0B. JIaBY4YeCTH ¥ OCTOHYHBOCTH

TMOBpPEXKIEHHOI'0 CyIHA.

[Ipupamenue napaMeTpoB MJaByuecTH U OCTOHYH-
BOCTH NOBPEXKNEHHOro CyAHA, €CTEeCTBEHHO, NOCTHra-
€TCA NMyTeM H3MEHEHHS TeX HJIH MHBIX XapaKTEPUCTHK
H 3JIEMEHTOB CyJHAa B HENOBPEXKIEHHOM COCTOSIHMH,
HanpuMep, YMeHbIUEHHS OCajKH, CHHXKEHHs ILeHTpa
TAXKECTH, YBeJHUYeHHS MOMEHTAa HHEPIHH IIoUalH
BaTepPJHHHUH M T. n. IaMeHeHHe OTHENbHBIX XapakTe-
PHCTHK M 3JICMEHTOB CYIAHAa C lieJIbl0 NpHpalleHHs na-

Cynocrpoerane Ne 10, 1977 r.

paMeTpOB aBapHMiHOH TIJ1aBYYyeCTH H OCTOHYHBOCTH
MOXKHO KJacCHQUIHPOBATb KAK MEPONPHATHA 110 obec-
[eYeHHI0 HENOTOMJAEMOCTH MOJEPHH3UPYEMBIX CYJHOB.

YuyHuTEIBasi BHILLIEH3JI0KEHHOE, BHIOOp TEeXHHUYECKHX
pelleHHi MO o6ecrnevyeHHI0 HENOTOIVISIEMOCTH H aBa-
pPHIHOH OCTOHYHMBOCTH 1€j1eco00pa3sHO NpenCcTaBHTh B
BHIe HEPapXHYECKOH MOCJen0BaTeJbHOCTH, NMOKa3aH-
HOU Ha pHC. 2.

Ha ocHoBe aHa/iH3a MHOrOYHCJEHHBEIX INPOEKTOB
nepeo6opyLOBaHHsl, MOAEPHH3ALUHH H KalHTaJbHOIO
pPEMOHTA CYJOB, a TaK¥Ke COOTBETCTBYIOUIEeH TeXHHYe-
CKOH JHTEpaTyphl COCTaBJieHa TabJiHIla TEXHHYECKHX
peuweHHH No oO6ecleyeHHI0 HENOoTONJIIEMOCTH H aBa-
pHIHO OCTOMYHMBOCTH. DTH PEIIEHHS CHCTEMAaTH3HPO-
BaHbLI B COOTBETCTBHH C YIOMSIHYTOH HepapXH4yeCKou
NOCJIeIOBATENIbHOCTBIO. TabjHuiia MOXKeT CJYXHTb
CIIpaBOYHO-METOJHYECKHM H PYKOBOASIIMM MaTepHa-
JIOM npH pa3paboTKe NPOEKTOB MOAEpPHH3aLHU CYAHA.
Bri6op TeXHHUEeCKHX pelleHHH NpOU3BOAMTCS HA OCHO-
BAaHHH IpEeABAPHTENBLHOTO pPAaCyeTa HENOTOMJIAEMOCTH
H aBapHiHO#N OCTOHYHBOCTH MOIEPHU3HPYEMOro CyJHa
H aHaJH3a NMPOEKTHON JOKyMeHTauHH. XOTA NPH 3TOM
npexae BCEro OLEHHMBaeTCs TexHHuecKas 3G (peKTHB-
HOCTb TOTO HJIH HHOIO pelleHHs], ONpelessIolUM B KO-
HEYHOM cCcuyeTe SBJAETCA 3SKOHOMHYECKHH (aKTop.
OntuManbHbiM OyneT Takoe pelleHue, KOTopoe obec-
NeYHT BHINOJIHEHHE TEeXHHYECKHX TpeOOBaHUH IIpH
MHHHMaJIbHLIX 3aTpaTax Ha ero peaJiM3aiuio U HaH-
MEHbIIEM CHHXXEHHH 3SKOHOMHYECKON 3(P(PEeKTHBHOCTH
CylHa mocje MojepHH3auMH. [lapaMeTps noBpexies-
HOro CyJHa, BBIYHCJIEHHBIe B pe3yJbTaTe NpenBapH-
TEJBHOrO pacyeTa HENOTONJISIEMOCTH, HCIOJb3YIOTCH B
IOCAEAYIOIHX pacyeTaXx KakK 3JIeMeHThl NepBOro MnpH-
OJIHXKEHHsI.

K naun6oJjiee npoCTHIM H HelIEBHIM OTHOCATCH Me-
pONpHUATHS MO H3MEHEHHI0O HOPMHpPYEMBLIX BEJHYHH
napaMeTpoB HENOTONJIIEMOCTH M aBapHHHOI OCTOHYH-
BoCTH. CBeneHUe K MHHHMYMY MOTEPb IJIABY4eCTH H
OCTOMYHBOCTH OT 3aTOIJIEHHsI OTCEKOB IperycMaTpH-
BaeT nposeneHue GoJiee CJIOXKHHIX H JOPOrOCTOSILIMX
paboTt, KOTopble, OAHAKO, CYIIECTBEHHO He BJHAIOT HA
TEXHHKO-3KOHOMHYECKHe XapaKTepHCTHKH CcyaHa JoO
aBapul. B To ke Bpemsa yBeJnueHHe 3amMacoB NJaBY-
YeCTH H OCTOHYHMBOCTH, KaK NpaBHJIO, IPUBOAHUT K HU3-
MEHEHHIO 3THX XapakTepuCTHK. IlosToMy npm BrGOpe
M OlleHKe TeXHHYeCKHX pelleHHii ueliecoobpa3Ho pac-
CMaTpHUBaTh HX B MEpEYHCJEHHOH BbILIE NOCJEN0Ba-
TEJbHOCTH.

CaenyromuM 3TanoM pa3paboTKH MPOEKTA MOAEpP-
HU3AlLHU CYLHa SIBJSIETCS ONpejieJieHHe KOJHYeCTBEH-
HBIX XapaKTEPHCTHK TEXHHYECKHX pelleHH#, HamnpH-
Mep, MAacChl U padoHa PaclOJIOXKEHHS JONOJHHTENbHO-
ro 6ajanacta, AJWHH H HIHPHHEL OGOPTOBHIX OYyJem.
IIpumeHsieMble AJ1 3TOro pacueTHele H rpadoaHalH-
THYECKHE METONH, rpadHKu yueTa BJHSHHS AHpde-
peHTa Ha OCTOMYHMBOCTH [4], rpadHKH yueTa BAHSAHHSA
XKHJIKHX rpy3oB [0] H T. n. BHIOHpaloTCs B 3aBHCHMO-
CTH OT BHIA MeponpusaATHS (TabJHLa).

[Tocne onpenesieHHs] KOJHYECTBEHHHIX XapaKTepH-
CTHK TEXHHYECKHX pelIeHHH INPOM3BONMTCH OlleHKa
TPYLOEMKOCTH, TEXHOJIOTHYHOCTY ¥ CTOHMMOCTH HX pea-
JHU3alHH, a TaKxKe YUYHTHIBAETCH BJIMSIHHE TpeanoJa-
raeMbIX H3MEHEHHH Ha 3KCIJyaTallMOHHbIE MOKa3aTe-
JIH HenoBpeXeHHoro cynHa. CpaBHeHHe 1o 3THM ¢ax-
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Tabauna TeXHHUYECKHUX pelieHHH no obecrieueHUI0 HENOTOMISAEMOCTH H aBapHAHOR OCTOHYHBOCTH MOJEPHH3UDYEMBIX CYAOB

HHE MOoTEepH
HavyaJbHON

1241 CM. TexHHYeCKHe pelleHHs, OTHOCAIiHeca K 2.2

ITapa-
MeT- | Meton Meponpusatusa TexHHUYECKHE pelleHHUS
pHi
1 11 111 INosnilleHne 1111 3apenxa 1112 YBenuuenne | 1113 YcTaHoBKa 1114 TlepeHoc 1115 3amuska 1116 YcraHoBka |1117 Tlepemeitetue| 1118 Veenuye-
npenenapHoON Jau- OTBEPCTHM BLICOTBI TaM6ypoB Asepeft KojopleB MexXxay| (ujan yajanHeHHe) nanyG6nt HHE BBICOTBI
° HHH  MNOrPYXeHHS 3aJIUBAHMA KOMHHICOB Ha naJy6hi OCTPOBHBIMH HaJICTPOEK M I0Ta nepe6opok GopTa
5 H OTBepCTHH 3aJsu- IBepelt U JIIOKOB HaJaCTPOEK HajacTpofikaMu
= BaHHUA
2
e 112 ¥Ymenbiuenne | 1121 ITepemenrenne] 1122 YcraHoBka
S w |0 IIHPHHE OpIAH- oTBepcTHil NpOAOABHBIX
&5 |HaT oTBepcTHR 3a- 3aJIHBaHHS nepeGopoK
z 9 JIUBaHMSA Gmuxke K JTI1 Bblllle NanyGpl
oS nepe6opok
=3
2 113 Hamenenue {1131 ITepemernenue
g a6ciHce oTBepCTHi oTBepcTHit
» 3aJIHBaHHA Mo AJH- 3aJIUBaHHUA
S He Mo AJIHHE
12 121 VYMeHblIeHHe 1211 YctaHOBKa 1212 3anonHenune | 1213 3anosHeHHe 1214 ¥YcraHoBKa 1215 TlepennaHu- 1216 YcraHOBKa 1217 YcTraHoBKa 1218 ¥Ynonuue- | 1219 ¥YBeauue-
npHpaueHus ocajl- | NONOJHHTENLHBIX | OTCEKOB JIETKHM OTCEeKOB MSArKHX HaJZyBHbIX | poBKa nomeneHHil 06 BeMHBIX Gyneit HHe Koprnyca | HHe LIHDHHH
KH nepe6opox nJaByuuMm BCIIEHHBAIOLHMHCS eMKocTefl KPHHOJIHHOB Kopnyca
MaTepHaJioM MaTepHaJlaMKi
122 ¥YMeHbLIEHHE 1221 YctanoBka 1222 3anonnenue | 1223 3anosaHeHue 1224 YctaHoBKa 1225 Ilepensauu- 1226 YcraHoBKa 1227 Y anuHeHHe
aBapuiiHorO IOMONHHUTENbHLIX | OTCEKOB JIErKHM OTCEKOB MSATKHX poBKa noMelleHuft 06 bEeMHBIX Kopnyca
z ILHPpdepenTa nepe6Gopok NJaByuYHM BCIEHUBAIOILUMHCS HanVBHBIX KPHHOJIHHOB
s MaTepHaJioM MaTepHaJlaMH eMKocTell B OKOHEYHOCTHAX
f = 123 Ymenbie- 1231 Broipeska 1232 YcraHoska | 1233 HMameneHnne | 1234 Hckaiouenue | 1235 Coenunenune | 1236 YcraHoska | 1237 Hcmonb3sosa-
& “ HHe oTBepcTHit Ha NMPOMOJBHEIX pacnoJioxeHus HECHMMETPHYHBIX OTCEKOB cucreMm HHE LHCTEepH
) KpEeHSI X B BepPTHKaJbHOM nepeGopkax NPOAONBHBIX OTCEKOB nepenyckHbIMH 3aMeIleHHA YCIOKOHTeNefl
= 2 MOMEHTOB KHJIE H AHMINEBRIX 3aKpBITHH, nepeGopok KaHaJaMH XHAKHX rpysoB KayKy
3 @ CTPHHrepax OTKPHIBAIOI{HXC S
Z 5 OT Hamopa
g =
= 2
T = 124 VYmMmeHnsbie-
[J]
e
(0]
=]
O

ocToliunNBOCTH

125 ¥YMeHble-
HHE TOTepH
nyed ocCTOMUH-
BOCTH

YMenbluenue aBapHHHOrO KpeHa

1251 CM. TexHHUECKHe DelleHHs, OTHOCHAU{HecHA K 4.2

13

¥YBeanuenue 3anaca A0 NoBpeXAeHUR

131 YMeHbllleHHe

1311 YMeHbIIEHHE

1312 Custne

1313 O6nerueHue

OcanKH Ao mnospe- Hensefita NOCTOSIHHBIX KOHCTPYKuu#
HKAEHUS rpy3oB
132 ¥YmMeHblIeHHE 1321 Vkaanka 1322 IIpuem 1323 Ilepememte- | 1324 Ilepennanu-
auddepenta no TBEpAOro XKHIAKOTO HHE NOCTOSIHHRIX | POBKA NOMelleHH
NOBpeX 1 eHHA GaJsanacTta 6aJJacra rpy3oB Nno HJjuHe

133 ¥YBesnHYeHHe
3anaca HauaJbHON
ocTONYHBOCTH

1331 CM. TexHHuUeCKHe pelieHHs, OTHocAmHMecsa K 2.3

134 VBeannueHue
3anaca nJjed
OCTONYHUBOCTH

1341 CM. TexHHUECKHe pelieHHS, OTHocAmMecd K 4.3
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Ilponomxenne

ITapa-
MeT-
pol

Meton

Meponpusitus

TexHHueCKHe pelleHus

MetanenTpuyeckan BmicoTa

3]
—

MOro 3Hauye-

NameHeHuUe
HOpMUDYe-
HHUY]

211 Oas1 rpy3oBbIX CYAOB MeTall@HTPDHUYECKAA BbICOTA MOzKeT ObiTh ponyuieHa MeHee 0,05 M 3a cuer
NOJIYYEHHS YAOBJIETBODHTEJNBHBIX XapaKTepHCTHK JHarpaMMbl OCTONUHBOCTH

N
N

CpeleHHe NOTePb K MHHHMYMY

221 YmMmeHbliIeHHe

2211 YMeHbLIEeHHE

2212 YcraHoBKa

CMelIeHHA I[eHTpa o6beMa CHCTEeM
BEJHYMHLL He3aTalJKBaeMbIX 3aMel[eHH s
nomereHulf KHJAKHX IDY30B
Huxe BJI

222 ¥YMenbllleHHE

2221 ¥YcraHoBKa

2222 YcraHOBKa

2223 3anoJHeHHE

2224 3anoJiHeHHe

NMOTEePAHHOrO JOMOJHUTENbHEIX | HenpoHMLaeMbBIX OTCEKOB JIerKHM OTCEKOB
MOMEHTa nepe6opok nepe6opoK nJaByYHM BCHEHHBAIOLHMHCS
uHepiun BJI B padione BJI MaTepHaJIoM MaTepHaJaMH
223 ¥ MeHblileHHE 2231 Ilepennauu- 2232 YeraHOBKa 2233 YcraHOBKaA
nonpaBoOK Ha DOBKAa IHCTEDH CHCTEeM CHCTEM CnycKa
JKHIAKHE TDYy3Hl 3aMelleHHA duabTpanuoHHoOM
XKHAKHX IDY30B BOJAbI

224 CuuxxeHHne

2241 ¥YcraHoBKa

2242 YcraHOBKa

IleHTPa THAXKECTH CHCTeM CHCTEM crycKa
BJaHBLIelicA BOAH 3aTONJIeHHs GHABTPAIlMOHHON
OTCEKOB BOJKI
23 231 CHuKeHue 2311 Yrananka 2312 Ilpuem 2313 O6aneruenue 2314 CuAaATHE 2315 Ilepemenienne| 2316 JIHKBHRAIHA
LHeHTpa THAIXeCTH TBEDAOTO KHIAKOro BBICOKOpACNoao- BBICOKODACMNoJo- NNOCTOAHHLIX JAHIITAHKOB
JO NOBDEXIEeHHS 6aanacta GanJaacta KEHHBIX XKEeHHBIX I'PDY3OB rpy3oB
« KOHCTDYKILHH B HHKeJieXalllHe
o NoMeneHust
=
E T
o g 232 IToBnlmeHHe 2321 YcTaHOBKa 2322 3ameHa
o ¥ LIEHTPa BeJHYHMHBI Gyaeh KOpMOBO#
g a OKOHEUHOCTH .
£
= = 233 YMeHkblileHHE 2331 Ykaanka 2332 Ilpuem 2333 Ilepememe- | 2334 Ilepennawu-
@ g auddepenta TBEPAOro KHAKOTO HHe TNOCTOSIHHBIX | POBKA moMelleHul
Y JO TIOBDEXIEeHUS 6annacra Gaanacra rpy30B 10 IJIHHE
234 YpennueHHe 2341 YcraHOBKa 2342 YcraHoBka 2343 3amena 2334 YBenuueHnue
MOMEHTa HHEpPIHH Gyaelt 06 BbeMHRIX KOpPMOBo# HIHPHHBI
njomagH BJI KPHHOJIHHOB OKOHEYHOCTH Kophyca
3 31
1
gy
= %gg w | 311 Jlns HenaccaXKHpPCKHX CYIZOB YroJl KpeHa MoXkeT ObiTh yBeJHYeH o0 20°, ecyim masy6a nepeGopoK He BXOAMT B BOAY HJH JAxarpaMMa OCTONYHBOCTH COOTBETCTBYET HOpD-
= § = MHpPYeMOMY napametpy 4
5 o
o maea
2 | =28
)
o |32 321 ¥Ymennuienne 3211 Bripeska 3212 Coenunenne | 3213 Ycranoska | 3214 Hckniouenne| 3215 Msmenenne | 3216 YcraHoBKa 3217 YcraHoeka | 3218 HcnoJb-
s KPEeHSAUHX OTBepCTHH OTCEKOB Ha TIPONOJBHEIX | HECHMMETDHYHHIX PacCnoJIOKEHHSA HOTNOJHHTENBHEIX 30BaHHE IH-
= MOMEHTOB B BEPTHKAJbHOM | INepenycKaeMbBIMH nepeGopKax OTHOCHTEJbHO NPOJOJBLHEIX nepeGoOpPoOK 3aMeLy eHHs CTepH YyCIo-
ﬁ a OT 3aTolljJleHHus KHJI€ H JOHHIeBhIX KaHaJaMH 3aKpHITHH, JIT oTcekoB nepeGopoK XHAKHX rpy30B
o ® ;' nomMerneHH i CTPHHrepax OTKPHIBAIOUHXCA
M o > o Hanopom
< =2
e e = 322 YMeHblileHHEe
e ::§ IOTEPH HavaJbHON 3221 CM. TexHHYECKHE pellleHus], OTHOCAN(HECA K 2.2
” & 9 OCTONYHBOCTH
(7]
m
O 323 YMeHBblileHHe

TIOTePH TJeya
IAHarpaMMmbl
OCTONYHBOCTH

3231 CM. TexHHYeCKHe DellleHHAl, OTHoCSLHeCsa K 4.2
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[Tponomxenue
31 33
= 331 Yseaunuenue
= @ o & | sanaca HayaieHoH| 3311 CM. TexHHYeCKHe DellleHHsl, OTHocsAnlHCCS K 2.3
5o Ex3 OCTORYHBOCTH
(%}
28| ZaZ
sl 598 332 YBesnueHue
[«
S5co| o5& | njaeua RHarpaMMbli 3391 Cm. TeXHHYECKHE PelleHHs, OTHOCSIHeCS K 4.3
£5| »es OCTONYHBOCTH
» g JI0 aBapHH
4 ! s
£5o0%
EE
(=)
=S'> = 5% 411 BeJHYHHaA HODMHDYEMOro napamerpa He MoOXeT O6blTh H3MEHeHa
Q>
SR
49 421 YmeHnnuleHne | 4211 YmMenbuienne| 4212 YcranoBka
CMelIeHHsI LIeHTpa o6bema CHCTEM
BEJIMYHHEI He3aTaNJHBaeMBbIX 3aMeleHHS
TioMell eHH A KHMAKHX TPy30B
Huxe BJI
422 YmMmeHblLIeHHE 4221 YctaHOBKA 4222 YcTaHOBKa 4223 3anonneHue | 4224 3anosxeHHe
NOTEPAHHOro JOMNOJIHUTEJNBbHEIX | HenpoHHIaeMEIX OTCEKOB JIETKHM OTCEKOB
MOMeHTa nepeGopok nepeGopoK NJaBy4YHM BCIIEHHBAIOLI{HMHCSH
HHepuuH BJI B palione BJI MaTepHaJioM: MaTepHaJlaMK
493 YMeHbLIeHHe 4231 Bripeska 4232 CoennHenne | 4233 YctanoBka | 4234 Hckmouenue | 4235 Msmenenne | 4136 YcraHoBka 4137 ¥YcraHoBka | 4138 Hcnoab-
KPeHSIHX oTBepcThil OTCEKOB Ha MPOAOJBLHBIX | HECHMMETPHYHBIX pacnoJoxKeHHs JAOTIOJNIHHTENBHBIX CHCTEM 30BaHHEO
MOMEHTOB B BE€DTHKaJbHOM nepenyCcKHbIMH niepe6GopKax OTHOCHTeJbHO JI1 TIDOAOJBHBIX nepeGopok 3aMeleHHSA LHCTEPH
OT 3ATOIJICHHS KHJIe H AHHIIEBLIX KaHaJlaMH 3aKpeITHH, OTCEKOB nepeGoOpoOK KHAKHX TPY30B | yCrokoHTenel
TIOMeleHH CTDHHrepax OTKPRIBAIOLHXCA Ka4yKH

Maeuo aBapufiHON AHArPaMMbl OCTORUHBOCTH H €€ MPOTSIXKEHHOCTh

CBefienue HOTEePb K MHHHMYMY

1O, HaNopOM

424 YmMenblileHYe
TIonpasoK
Ha XHAKHe IPY2Hl

4241 TlepensaHu-
pOBKa IHCTEpH

4242 YctaHoBKa
CHCTEM
3aMelesua
XHIAKHX rpy3oB

4243 YcTraHOBKA
CHCTeM CINlycKa
¢HABTPaLHOHHOMN

Bonnl |

425 CHHXKeHHe
IleHTpa THXCCTH
BJHBLIeiCA BOILI

4251 ¥YcraHoBKa
CHCTEeM
3anoJIHeHHA
OTCEKOB Bom o

4252 YcTaHOBKa
CHCTeM
CIycKa

¢duarTpannonsoh
BOJIBY

426 YMeHblIeHHEe
noTepH
HeNpPOHHI[aeMBbIX
06beMOB
HaaBoaHON YacTH

4261 YcraHoBKa
JOONOJHHTENBHEIX
nepeGopok

4262 Ilepenyann-
POBKa noMelieHHN

4263 YcraHOBKa
OTAeJbHBIX
nepeGopok

Bhilile rJaBHON
najayGnl

4264 3anoJiHeHHe
OTCEKOB JIETKHM
njaBy4uM
MaTepHaJIoM

YBeauueHue 3anaca [0 HNOBpeXAeHHS

431 CHHUKeHHe
LEeHTPa TAXKECTH

4311 ¥Yknanka
TBEpPAOro
Ganyacra

4312 TlpueMm
KHIAKOTO
Gaanacta

4313 OGJaeruenne
BRICOKOpPACHONo-
KeHHRIX
KOHCTPYKIHA

4314 Cuatue
BRICOKODPACTIOJIO-
XKeHHHX TPY30B

4315 IlepemeiliieHne
MOCTOAHHAKIX
rpysoB
B HHXeJexalue
TIOMeIleHHA

4316 JIukBHOAILKA
IAHNTAHKOB

432 YBeJHYEHHE
BOCCTaHaBJIHBalO-
I{HX MOMEHTOB
¢opMBEI Ha MaJbIX
yriax

4321 YcTaHOBK&
06 BeMHEIX
KPHHOJIHHOB

4322 YcTaHOBKa
Gyaeh

4323 3aMena
KOPMOBO#
OKOHEYHOCTH

4324 YpoanHeHHe
Kopnyca

4325 YBesHuYeHHE
HIHPHHBI
Kopnyca

433 ¥YBeanueHHe
BOCCTaHaBJIHBAIO-
ULHX MOMEHTOB
dopmel
Ha GOJBLUIHUX
yryax KpeHa

4331 Ypenunuenne
BHICOTH
KOMHHrCOB JBepefi
H JIIOKOB

4332 YcTaHOBKa
TaMOypOB

4333 3anenka
H nepeMelleHHe
oTBepcTHA
3aJINBaHHA

4334 YcTtaHoBKa
HaacTpoex
H pyGok

4335 3aluBKa
KOJIOALLEBR MeXAY
OCTPOBHBIMH
HaactTpolikaMu

4336 IlepeMmelueHHe
naayGnl
nepeGopox

4337 OGecrnieueHHe

HenpPoHHIaeMOCTH
GopToB M nany6
BhIlIIe raaBHON

4338 ¥YcraHOB-
Ka 00beMHEIX
KPHHOJIHHOB

4339 ¥YBeauue-
HHE BRICOTHI
6opTa

434 YMeHnblileHHE

4341 YMensblleHHE

4342 Cusatue

4343 OGJyieryenHe

OCajiKH, nensefita TOCTOSIHHBIX KOHCTPYKLHA
rpy30B cyaHa
435 YMeHBlIIEHHE 4351 Ykaanka 4352 Ilpuem 4363 Ilepemeate- | 4354 IlepennaHm-
Iubdepenta TBEepAoro JKHAKOTO HHE TIOCTOSFHHBX | poBKa nomenenuil
Gaanacta GaaJsacrta rpysosB 1O I.JHHE

gor£d BuneeuHdITOW M LHOWOIJ

6G
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TOPaM HECKOJbKHX BApHAHTOB pelIeHHHl NO3BOJIsIET
BbIOpaTh onTHMaJbHOE, obecneurBarolllee HeNnoTonyse-
MOCTb M aBapHIHYI0 OCTOHYHBOCTb MOIEPHH3UPYEMOrO
CyAHa B COOTBETCTBUH C YCTAHOBJIEHHHMH TeXHHye-
CKHMH TpeOGOBaHHUSIMH.

BuiBognl

1. Tlpennaraemass taGnauila TeXHHUECKHUX peILEHHH
no o6ecrneyennio HEMOTONJISEMOCTH H aBapHHHOM
OCTOHYHMBOCTH MOJIEPHH3HPYEMEIX CY/I0B JaeT BO3MOXK-
HOCTb OCYLIECTBJISITH CHCTEMHHIH NOAXOJ NpH peLIEHHH
stoil 3ajaun. CTpyKTypa TabJHIBI [103BOJISET JHOIOJ-
HATH M pasBHBaTh €e.

2. Tabnnna MOXeT NpUMEHATHCH:

— NpH pa3pabOoTKe NPOECKTOB MOAEPHHU3ALMH, Me-
peo6OpYIOBAaHNS M KalHTaJbHEIX PEMOHTOB CYJIOB;

— IpH TNPOEKTHPOBAHHM HOBBIX CYHOB Ha 6ase
6JIM3KHUX MPOTOTHIOB, & TaKXe B KOHEUHHIX CTaJHAX
NPOeKTHPOBAHMS.

3. Bribop Tex HWJH HHBIX TNPOEKTHO-KOHCTPYKTHB-

IIAMJATRA ABTOPY

IIpu noAroTOBKE CTaTel, HanpaBJIAeMbIX B sKypHax «Cy-
JOCTpOeHue», HeOOXOAMMO YUMUTHIBATBE Cleaymmiue Tpebo-
BaHUA:

1. TeMb!l cTaTeit AOJKHBI OTPaKaTb BOMPOCHI, IIPEeJCTaB-
JA0IMEe VMHTEpEC AJIA AOCTAaTOYHO HIMPOKOrO Kpyra dYuTare-
neit. PemakuusaA oTAaeT IIPEANOYTEeHME MaTepualiaM, ITOCBS-
LIEHHLIM HauboJiee aKTyaJIbHBIM IIpoOimeMaM COBPEMEHHOM
HaYKM M TEXHMKM, HaIllpaBJIEHHbIM Ha IIOBbIIIeHNe 3P deK-
TUBHOCTM HaYYHBIX pa3paboTOK M CYAOCTPOMTENHLHOTO ITPO-
M3BOJICTBA, a TaKike ONMCAHMAM HOBHEIX CYJIOB W JAPYyrux
BUJIOB CYJIOCTPOMUTENLHOM ITPOAYKLIMM, 0630paM COCTOSHMUS U
IEePCIEKTUB Pa3BUTUSA OCHOBHBIX THUIIOB CYZOB M OTHEJBLHBIX
HaIpaBJIeHUII COBPEMEHHOTr0 CYAOCTpOoeHnsa. B TeopeTudyecKmx
CTaTbAX CJeAyeT KOHUEHTPMPOBaThb BHMMaHMe Ha Qunde-
CKOJ CYIIHOCTM IIpoGJieM M Ha OKOHYATEJLHLIX IIpaKTude-
CKMUX pe3yJbTaTax.

2. PyKonucH npeacTaBIAIOTCA B pelfaKIMI0 B [OBYX
BK3eMILIApaX, OTIeYaTaHHbIX Ha MalIMHKe dYepe3 ABa WMH-
TepBaJjla Ha OOHOM cTopoHe Jmcra. O6BeM crareit He JOJ-
JKeH npesBblllaTh §—10 CTP. MAIIMHOINCHOTO TeKCTa (BKJIO-
Yas IlepedYeHb MCIIOJBL30BAHHOM JIMTEpaTypbl M IIOAIIUCH IIOX
pPUCYHKM) M 5—6 DPUCYHKOB (POTOCHMMKOB M IITPUXOBEIX
PUCYHKOB). VIcKiioueHMe MOKeT ObITh caeysilaHO AJyiss 0630p-
HBIX MAaTepyuaJioB II0 COIJIaCOBaHMIO C pelakumein. CraTbu
JOJIIKHBI COITPOBOMKAATBLCA pedepaTaMu.

3. Ilepeyenns Jurepartypbl, IpMiaraeMelii K CTaTbe, CO-
CTaBJIAETCA B IIOCJIEAOBATEJILHOCTY, COOTBETCTBYIOLIEN YIIO-
MMHAHMIO 8 TeKCTe (IIp¥ CChLIKAaX Ha IePBOMCTOYHMKHM) VI
B aadaBMTHOM IIOpANKe N0 GaMUIUAM aBTOpPOB (IIpM OT-
CYTCTBMM CCBIIOK). IlepedeHb MOJIIKEH COZREpIKATb GaMuMIuM
M MHUIMAJbLI aBTOPOB, HA3BaHMA KHUT MJIM IKYPHAJIOB (B IIO~
cJIeTHEM CJIydae C YKa3aHMeM HOMepa), Ha3BaHME MIaTeb-
ctBa M rox u3pgaHus. OTdYeTHBIE M OAUCCEPTAlMOHHBLIE MaTe-
puaJybl, a TaKiKe BEIOMCTBEHHEBIC U3JNaHMUA B II€PeYeHb JIN-
TepaTyphbl He BKJIIOYAIOTCH.

4. PUCYHKM K CTaThe IIpPeCTaBJIAIOTCA OTAENbHO B [BYX
SK3eMmIgpaxX. POTOCHMMKM B J[aJIbHENIIEM IIOABEPraloTcH
peryliy, o3TOMY OHM AOJIKHBI ObITL OTHeYaTaHbl Ha TIJIAH-
LleBoyt Oymare M MMeTH MAOCTATOYHYIO HYETKOCTb M Ipopabo-
TAaHHOCTH. POTOCHMMKY HE OOJKHBI MMETb W3JIOMOB M ILia-

Cynocrpoenune Ne 10, 1997 r.

HLIX MEpPONPHATHH IJ5 o0ecrneyeHHsl HeNnoTOoIJISIEMOCTH
JIOJIXKEH OCHOBBIBATBCSI HE TOJBKO Ha HX TEXHHYECKOW
5()(HEKTHBHOCTH, HO H Ha 3KOHOMHUYECKOH IeJ1eco00-
Pa3HOCTH KAaK C TOUKHM 3peHHsi NepBOHAYyaJbHHIX Ma-
TepHaJbHBIX 3aTpaT B NepHOJ MOJEPHH3alWH, TakK H
C TOYKH 3pEHHSI TEXHHUKO-3KOHOMHUECKHX INOKasaTeJsieH
NpH IKCIJIyaTallud CyIHa.
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panuH, a TaKiKe YEepHMIbHbIX IOMeTOK. HYXHO wuMeTb B
BULY, YTO WMJIIIOCTPallMM, BOCIPOM3BENEHHBLIE B JKYpPHaJax
M KHUraxX, MMeEIOT pacTpOBYIO ceTKy. B ciiydae uX nepe-
CBEMKM CJeZyeT NPMHMMATL Mephl 10 YCTPaHEHUIO pacTpo-
BOIt ceTKM. IIITPUMXOBble PUCYHKW JOJMKHBI ObITh BBLIIIOJHEHBI
¢ cobaromeHuMeM deptesHbIXx I'OCTOB, uwyeTKO mnpoCcMaTpPy-
BaTbCA dYepe3d HAJOMKEHHYIO Ha HMX KallbKy. PuCyHKM He
JOJIXKHBI MMETh OYeHb MEJIKMX JfeTaneil M OJMM3KOo pacroo-
JKEHHBIX JMHMM, OCOOEHHO B ciydae wuX IIOCIEAYIOIEro
yMmeHbIteHus. Craenyer oOOpalarhb BHMMaHMEe Ha IPaBUIIb-
HOCTb HaIlMCaHMA Ha PUCYHKaX OYKBEHHBIX O0OO3HAYEeHMIT U
pasMmepHocTeit. MakcumaibHbl hopmar pucyHKOB 30X40 cMm.
Bce pucyHrm [OOMEHBI OBITH IIPOHYMEPOBaHBI (HyMepalusa
Ha GQOTOCHMMKaX JAeJlaeTcd MATKMM KapaHAAIlIOM) M MMEThb
IMOAPUCYHOYHBIE ITORIIVICHM, OTIIeYaTaHHBIE Ha OTAEJILHOM JIM-
cre. Iludposrie 0003HaUYeHUMsA Ha pPMUCYHKax (mosunmm) pac-
IoJIaTalOTCA B YMCJIOBOM ITOCJIENOBaATEJHLHOCTM I10 YaCOBOM
cTpesike (Ha dYepTexax OOIIEro pacroJIOKEHUsI CYHOB — OT
HOCa K KoOpMme). TeKCTOBBIX HaAmnmcell Ha PUMCYHKaxX cieayer
u3beraThb, 3aMeHAA UX IUPPOBLIMKM O00O3HAYEHMAMM M IIepe-
HOCH B IOAPUCYHOYHBIE IOANMCHU. PUCYHKM NOMIKHBI VMMEThb
IIOCTIeIOBATEIILHY0 HyMEpPaIuIO IT0 TEKCTY.

5. Ocoboe BHUMaHME HEODXOAMMO YAEJIATL YEeTKOCTH
Hamucaurua dopMyn m OyKBeHHBIM 00603HadyeHMAM. B Tex
Cydasx, Korgja MOIKeT BO3HMKHYTL COMHEHME B HaIMCaHWW,
INpOormcHble (6oybllMe) GYKBBI CIEAYET IORYEPKHYTL IBYMSA
YepToYKaMM CHM3Y, CTpPOUYHbIe (MaJjble) — ABYMS 4YepTOdKa-
MM CBepXy. ByKBBI rpedeckoro ajiaBura OOBOAATCA Kpac-
HBIM KapaHgpammoM. OOo3HadyeHus crerneHeir (Haj CTPOYKON)
M MOACTPOYHBIX MHIEKCOB JOMIKHBI OTMEYATBhCH <«IOAKJIIOY-
KOIl» (3HaK w — IS HaJICTPOYHEIX 00O3HaAYEeHUM U M — NI
MOACTPOYHEIX).

6. Cienyer wm3beraTb rpoOMO3AKMX Tabiuiy B pyKonmcy,
IepeHachlIleHua TeKcTra ¢opmysamMy, rpacdpmuramy, nudpa-
Mu. B «rosoBrax» TabaMil] COKpalleHMUs CJOB He JIOITyCKa-
I0TCH.

7. ABTOp ROJIKeEH IOAIIMCAaTL PYKONMCh M YKasaTb da-
MWUJINIO, UMA M OTYeCTBO (IMOJIHOCTHIO), MeCTO paboTbl, HOJI-
JKHOCTDb, TesiecboHbI (CiyskebGHBINM M JoMalIHMIT) M JOMAILIHMII
aZpec C MOYTOBELIM MHIEKCOM.

8. MarepyaJybl A 3KYPHaJla HaIlpaBJSIOTCHA IO aJpecy:
198095, Jlenmnrpan, yia. Ipombnunennasn, 14a, pegaxkuud
KypHaJNa «CymocTpoenues.



K 60-2emuro Beaurxozo Oxmsabps

®JIOTCKAA PAJUOCBA3D
HA CNYXBE PEBONHLHUH

b. A, lllepcmnes

3a aBazuaTh € JUIIHMM JeT no Beswukoir Ok-
TAOPBCKOM COLIMANIMCTUYECKON PEBOJIIOLIMM BeJIMKUN
pycckmit yuennlit Anekcanap Crenanosuu Iloros
cHeNyiaJl Benudailiee OTKPBITHME — IPEAJIOKWUIL IIPHUH-
LMNMAJIBHO HOBBIIT cIloco6 nepenaum mHMOpManmu C
IIOMOIIBIO 3JIEKTpodHepruu, Ho 6e3 mpoBomos. Oco-
f6eHHO ocTpo HyskpaJsicsa B paamnocsBasu ¢aor. ITosto-
My, BUAMMO, He CJy4alifHO OHa pOAMJIach B CTEHax
IIEPBOrO JJIEKTPOTEXHMYIECKOro ydebHOro zaBezeHuA
Mopcroro BemomcTBa — JlabopaTtopuy 0OPHUIEPCKOTO
kinacca B Kponmurazgre. A. C. IlorioB He TONBKO M30-
Open HOBOE CpPEACTBO Imepemady uHMOpMaIMM HA
fosblIMEe pacCTOAHMA UM J[OKa3aJl €ro IEepPCIIEKTUB-
HocTb. CBOMM JIMYHBIM ydacTMeM B co3faHum KpoH-
LIUTAATCKMX MaCTEPCKUX, HAJIaAUMBIINX MITOTOBJIEHME
¥ PEMOHT paaMoanmaparypbl, OH IIOJOMKWUI HaYaJo
3apOKJAEHMIO OTEYEeCTBEHHOM paliOTEXHUYECKOM ITPO-
MBILLJIEHHOCTM. BriocsiecTBum ydyeHuKNM AJieKcaHzpa
CrennaHoBu4ya TIIpeobpas3oOBajiM ST MAaCTEPCKME B
sHaMeHuToe «PammorenerpadHoe zeno», ceirpasliliee
BBIZIAIOLIYIOCS POJIb B pasBuTumM paamocBasy. Vimen-
HO 37leCh ITPOM3BOJMIINMCH IIepBble PycCKHue Kopabesb-
Hble M OeperoBble pammoctaHimm [1].

K 1917 r. Mopckoe BeAOMCTBO M BEIOMCTBO TOp-
TOBOTO MOpEIJIaBaHus CO3JaJM CeThb OeperoBBIX pa-
avioctaHiMit Ha bBantuiickom m YepHoM Mopax, a
takke Ha CeBepe. IlocTtpoennnie B Iletporpane «Ho-
Basa lonsmangmsa» u Ilapckocenbckass, a TakiKe rejb-
cuHropccKas, peBeJIbCKas, PMiKcKasg, apXaHreJb-
CKas ¥ MypMaHcKada Obliy BecbMa MOHIIHBIMM IIO TO-
My BpeMeHM paauocraHumamu. OO6cayxkuBaHue ru-
JPOMETEOPOJIOTOB M MOpeILIaBaTeJleii B IIOJSAPHBIX
paiioHax BeJIOCh C IIOMOIIBIO0 PaAMOCTaHLMiL, pacro-
JaraBLIMXCA Ha ocTpoBax Baitray u JJMKcOH, Ha MbIce
Mappe-CaJjie u B Aipyrux mecrax. Kpome toro, BouLim
B CTpOM LelCTBYIOIMX pammocTaHuMyu B HuKosaes-
cke-Ha-Amype, B CpenuexosbiMcke, AHanbipe u Ile-
TponaBJyioBcke-Ha-KamuaTke; B Taranpore, Huxosae-
Be, Acrpaxany, Opnecce, Cesacromnose, Kepun u Ba-
TyMH. YiKe B XOJie IepBOM MMPOBO/ BOMHEI B BECbMa
KOpPOTKME CPOKM OBLIV IOCTPOEHBI CBEPXMOIIHEBIE pa-
zuocraniuy B Ilapckom Cesne m Ha XoppiHcKoM Ilo-
sie B Mockse [1].

Takum oOpasoMm, k OKTabpro 1917 r. 8 Poccun
UMeJIach JOBOJIBHO pa3BeTBJIEHHAs CETh pajuoTeJie-
rpadHBIX CTaHIWMIT, KOTOPble B CBA3M C BOVHOI Ha-
XOIUJIMCh B PacIlOpsMXKeHVM BOEHHBIX BJIACTEIL.

HCcTrorui
CYODOCTPOEHMUA

Bo Bpemsa Beauxkoit OKTAOPBCKOM coLpamcTide-
CKOJ PEBOJIIOLIMM PaZyMOCBA3b ITOMOIJA BOCCTABLIEMY
Hapony 3axBaTUTh BJIaCTh B CBOM pPYKHM, a 3aTeM
pasrpoMmuTh KOHTppeBoJiormio. Cienyer HECKOJBKO
noApobOHee paccKasaTh O TEX PagMOCTaHUMAX, KOTO-
pble ceirpaay Oodspliyio posib B gHM OKRTAOPS.

ITapcrocenberas pagmoctanima (300 kB, pazuyc
neitictBusa 6osee 3000 kM), paboraBluasg Kpyrjocy-
TOYHO, IpeZAHa3Ha4dajach IePBOHAYAJIBHO OJA obec-
TIeYeHNsI PajfiocBA3M C COI03HMKamu Poccum m me-
pefauym 0cO00 BasKHBIX COOOLIEHMII BHYTPM CTPaHBL
(Hampumep, CcBOAOK BepxoBHOro KoMaHIOBaHWA).
KpoMe z3naHudA, rzie pasMeIlaics IepefaTduK U Bes
CUCTEMA DJIEKTPOIMTAHUSA, VMEJIOCh 3ZlaHue IIpueM-
HOIO OTZEJIEHMA C ABYMSA IIOCTaMM [Jisi NPMEMHBIX
paznoBaxT (B OTZEJBHOV KOMHATe CTOAJM Tejerpad-
Hele ammapatsl I03a 1 Mopze). ObcaykmBanu cras-
mmio 200 genosek [2]. Pagmocranimsa TmasHoro mop-
ckoro 1wraba «Homas Toamanmusa» (MOILHOCTB
25 kBT), moctpoeHHasa B 1915 r. Ha OcTpoBE TOro K€
Ha3BaHMUs, NpefHasHadajlachk AJsA obecliedyeHMs1 CBs-
31 ¢ 0azoBBIMM CTaHUMAMM bBajrtuiickoro u Yep-
HoMopcKoro ¢JioToB. PamyocraHums Kpeiicepa «AB-
popa» mmMmeJia IlepeZlaTIMK C TaK Ha3bIBaeMOil 3Byda-
miein uckpoit (MommHocts 2 KBT), meTeKTOpHEBII pa-
nuonpueMHuK «MB-5» u peifioBy0 pagoCTaHLMIO
(momnocTe 0,20 ¥BT). Paamocranima TaBpudecKoro

Kpeiicep «Aspopa».

neopua (mouHoctk 0,7 kBT), paHee HaxoAMBIIASACS B
Benennu l'ocynapcrBeHuoit JlyMbl, pa3Mmemaliacb B
HeOOJIBIIOM JepeBAHHOM 37aHuy B TaBpudeCcKOM
caZy. AKTMBHO MCIIOJIB30BaJIM BOCCTaBllMe Pafyuo-
cranumio 1mraba Bantuitckoro dusora, KopabenbHbIE
u OeperoBrle craHipm B I'eascunrdopce, Pesede,
Cgeabopre 1 KpoHiranre.
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Brmmosnusaa ykasanua B. V. Jlenuna, Ilerporpaz-
cKuil BoeHHO-PEBOJIIOLIMOHHEBII KoMUTET ellle 23 OK-
TAOPSA (ZaThI IO CTAPOMY CTUJIIO), T. €. 3a ABa HHA 10
Hadajsa OKTAOPBCKOro BOOPYIKEHHOTO BOCCTaHMA, Ha-
3HAYMJI CBOMX KOMMCCapoB Ha Tejyerpad, no4yramTt u
reiepOHHYI0 cTaHUuo. Ha clenymooimmii geHp OBbLI
3aHAT TeJierpad, B HOYb Ha 25 OKTADOPSA yCTaHOBJIEH

KOHTPOJIb ¥  OXpaHa

Io4yrTamTa, yYTPOM TOrO

sKe pmHA 3aHara IleH-

- TpajibHasA TejlePOHHAA
CTaHUMA, a dUepe3 He-
CKOJIBKO YacoOB — MOp-
CKOJ1 IOPT C pajuoCcTaH-
mueit «Hosas Tomniyan-
nusa» [3]. 26 oxrabpsa
anyHepit  cocraB Ilap-
CKOCeJIbCKOM panyo-
. CTAHLIMU IIPUCOEAVHIII-
cA K BOCCTaBLIMM, Ha-
he yaB paboTare IO YyKa-
3aHuio CoseTcKoro rnpa-

BUTEJIbCTBA. EIiie a0

BOCCTaHMS TIIOUTH BCE

oo { Geperosble M CYZLOBHIE
. . T . paguocTtaHiuyu BamTuit-
e, b 4 s croro ¢hyiota HaxoOuU-

{ JMCh B PYKax PpeBOJIO-

-~ . LIMOHHBIX MOPAKOB U
ucronb3oBaaucek  IleH-

3nanue paguocrahuuu <«Hosas

Foananpus» TpobaJITOM B MHTEpe-

caX PEBOJIIOLVNL.

C GoaMu oBJaZesl CpelicTBaMM CBS3M BOCCTaBILUIMIA
nponerapuat MockBel. OpgHako cBepxMomniHas Xo-
IBIHCKAs pamuocTaHLMs 3apaboTasia rmocje TOro, Kak
TyZa npulnljia rpyrnmna MOPAKOB, B COCTaBe KOTOPOH
Haxommauck u paguctbl «HoBoit T'osumanmymu». ITocie
nepee3na CoBercroro mpasuresbetea B MockBy Xo-
JBIHCKAsA cTaJjla IJIaBHOM paaymocTaHimeil Peciybimnkn
CoseTos [4].

3Ha4yeHMe PEBOJIOLMOHHBIX pPaAMOrpaMM, ChIFpaB-
IIMX BasKHENIUYI0 POJib B OPraHu3aLiy U CIUIOYEeHUN
CMUJI BOCCTABLINX, TPYAHO nepeouennTts. B IlenTpain-
HOM rocyzapctBeHHOM apxuBe BM® B Jlenunrpage
XPaHATCS BaXTeHHBIE JKYPHaJIbI MHOTMX pPaZyOCTaH-
IMif, B KOTOPBIX 3adMKCHMPOBAHEI TEKCTBI Paguo-
rpaMM, OTpasKaIOIMX IIPOMCXOAMBIIME cOOBITUA Bot
HEKOTOPEBIE U3 HUX.

24 oxktabpsa 1917 r. B 13 yacoB 25 MMHYT paguo-
craHlMaA TaBpMYecKoro ABOpLia Hadajia IlepefaBaTh
Bozs3BaHMe Ilerporpazcrkoro Cosera paboumx u coJji-
marckux penyrtatoB: «Bcem, BceM!.. IpuHATE Bce
Mepbl AJia 3aumTel Beepoceuiickoro cwesna CoseToB
u pesoJroloHHoro Ilerporpaza... 3agepKuBaTL B
IIyTM BCE HEHaJleKHBIE HacT¥, HAIpaBJAMOIIMecs Ha
Iletporpan. HleiicTBOBaThP Ha HMX CJIOBOM, a B CJIYy-
yae HEIOBMHOBEHUS YHAEPKMBATh CUJION». JTa pajano-
rpaMMa IlepefiaBajiach HEOJHOKpaTHO, ee IIOBTOPAJA
pazmocTaHLMA Kpelicepa «ABpopa» [4].

B 14 gacoB 25 munyt Kponiuragrckmit CoBeT pa-
004X, CONJATCKUX M MATPOCCKMX HEIyTaTOB Ilepe-
JaJi d4Yepe3 KPEIOCTHYIO paAuocTaHimio: «Bcew,
BceM!.. Ilerporpazckomy CoBery yrposkaer mpsamMas
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onmacHocTs. CerofHsA HOYBI0 BaKPHITHI Turorpadumn
razer «Paboumit myTte» u «Congar». I'oroBuTca Ha-
cryruienne Ha CoBeThl IOHKepaMy M APYIMMM TEM-
HBEIMM CUJIAMMK. . .» [5].

25 oxTAbpa 1917 r. Bo BTOPOi1 MNOJIOBMHE JIHA
Kpeiicep «ABpopa» nocyiajn B a¢pup mucropudeckoe 06-
pawerne «K rpaxganam Pocenm» [1). B Tor e menn
B 14 gacoB 35 muuyTt B. J. JlennH, BeIcTynas Ha 3a-
cepanuyu Ilerporpapckoro CoBera pabounx u cospar-
CKMX JIeITyTaTOB, HA4aJl CBOIO peyb: «Pabouasa u kpe-
CTBAHCKAA PEBOJIOLMA, O HeOOXOAMMOCTM KOTOPOM
BCce BpeMs roBopuny OOJIBILEBMKY, COBEPLLIMJIACH!»

B 21 wac 45 munyTt no curhHanay c Ilerponasion-
CKOIl KpemnocTu Kpeiicep «ABpopa» HOajl BBICTPEN —
CMTHAJI K IUTYpMY S3MMHEIO XIBOPLIA — ITOCJIETHETO
orioTa BpeMeHHOro npasBUTeJIbCTBA.

26 oxTa06ps B yac HOuM IlapcKrocesibCKasi pazgyo-
cTaHIusa Ieperana: «BceM, BceM! Bcem BOICKOBBHIM
KOMMUTETaM [eHCTBYIOIleir apmuu. BcemM coBeram
coJilaTCKuUX AelnrytaToB. IleTporpajickuit rapHMU30H U
IIpoJieTapuaT HU3BEPIJM IIPaBUTEJILCTBO KepeHCcKoro,
BOCCTaBIIIEro IPOTUB PeBOJIIOLMM M Hapoxa. Ilepeso-
poTr, YymnpaszHuBLINK BpemMeHHoe NpPaBMUTEJBCTBO,
npoies beckpoBHO. Iletporpancknit Coser paboumx
¥ COJIAATCKUX HEIYyTAaTOB TOPIKECTBEHHO IIPUBETCTBO-
BaJl COBEPIIMBINMICA IIEPEBOPOT M IIPM3HAJ BIIpEOb
7o co3panmaA mnpasutenberBa CoeeToB BiacTh BoeH-
HO-PEBOJIIOLMIOHHOrO0 KOMMTETA...». JTa paguorpam-
Ma, 3aKaH4YMBABILAACS IPU3BIBOM K 3alUTe pPeEBO-
giomym u 6aurenprocTH [5], HeomHOKpaTHO Iepena-
Bajach 26, 27 u 28 oKTAOpA, MOBTOpAJaCh APYIMMU
pPazMOCTaHIMAMMU.

26 oxTsiIOpa B 4 waca 30 MMHYT pagMoOCTaHIS
l'enpcuurdopca nepepasa Boz3paune IlenTpodanta o
samnmre Beepocceuitickoro cresna CoBeToB BceMM Cpefi-
ctBaMi. B BO33BaHUM IOATBEPKOANaCh BEPHOCTH
peBoJIIOLIMKN M HenokoJiebymass peHIMMoCTh BOEHHBIX
MOPAKOB DBasTuMyu ucnoJHuTe Bce IpuKasanmsa Bo-
€HHO-PEeBOJIIOLIMOHHOr0 Komurtetra. Paamo B Te IHM
IIOBCIOAly pasHocuyio BecT 0 cobwITusax B IleTporpa-
Ze, 06 apecte B HOYB ¢ 25 Ha 26 okTAOpa BpemeHHO-
ro IpaBUTEJNIbCTBA, OercrBe KepeHcKOro, nmepsBrIix ze-
Kpetax CoBeTCKOI BJIacTM O MUpE U 3eMJe.

Vlcionb3oBaHMIO pPaZMOCBA3YM  PEBOJIIOLMOHHBIM
dsoTom pna  yOpaBieHMsA — CMIIaMM  BOCCTaHMA
B. J. Jlenun npupaBajs MCKIOYMTEJNBHOE 3HAYeHMeE.
XapaKTepHBIM ABJAETCA IIPMMEP YPE3BBIYAHO BHMU-
MaTeJIBHOTO OTHOLIEHUS K obecriedeHMIo pagoCBA3M
C JIMHEMHBIM KopabyeMm «Pecrybsuka» u IByMs Mu-
HOHOCLIaM¥, BBI3BaHHBIMM 13 ['esbeuHrdopca Ha ITO-
Molb peposioimonHomy Iletporpany [6].

30 oktsabpa Coser Hapomubeix Kommuccapos mnepe-
JaJl II0 pajiio BasKHEMIINII AOKYMEHT, COCTaBJIEHHEIN
BOXKJeM peBoJmonuu: «BceM, BceM, BceM! Beepocenit-
ckuit cpe3g CosetoB BrImenua HoBoe CoBerckoe
npaButenbcTBo. IlpaButesnbecTBo HKepeHckoro Huas-
Bepruyto u apecroBaHo. Kepenckuit 6exasn. Bece yu-
pexpeHnsa B pykax CoOBeTCKOro IIpaBUTEJILCTEA. ..
Coobmjaem ansa ceBemeHms, urto cbesgom CoseTos...
IPVHATEl ABAa BasKHBIX Zekpera: 1. O HeMeAJIeHHOM
Ilepexofie BCeX IMOMEINVYBMX 3€eMeJlb B PYKM Kpe-
CTbAHCKMX KoMuTeToB U 2. O mpenjoxKeHUM memMo-
Kpatudeckoro mupa. Ilpencenarens CoBeTcKoro mpa-
BuTesIbeTBa Brnazumup Yabsuos (Jlenun)» {6).



HcTopua CcynocTpoeHns

7 Hosibpsa mounto Coser Hapopmeix Kommccapos
nocyiajl pajgyorpaMMy rJIaBHOKoMaHAymoouemy JyxXo-
HUHY, IIpeMCBHIBag €My IIPeMJIOKUTL IepeMMplue
BCEM BoIOoIWM ctpaHaM. JyxonuH He orBeTui. Co-
Ber Hapomueix KommccapoB ymosHomoums JleHWHa
u CrajmHa 3alIpOCUTH MO MPSAMOMY IIPOBOAY O Tipu-
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BuyTpennnii Bua, panvocranuuu «Hosas Fonnanamns»,

yMHaX npoMenienHns. IleperoBopel BeJMUCh € 2 1O
4 yacoB 30 muuyT yTpa 9 (22) HOAOPA, oxHako Jyxo-
HMH ¥ CTaBK2 OTKa3aJIUCh BBIMOJIHUTH IpuKas. Torga
yepe3 pazamoctanimio «Hoaa Tosnanpusa» ObvLIO
IepelaHO BO33BaHMe, HamMcaHHoe JleHuMHBIM: «Pazno
BceM. BceM IOJIKOBBIM, AMBU3VOHHBIM, KOPITYCHBIM,
apMeiicKMM M JAPYIMM KOMUTETaM, BCEM COJIZaTaM
PEBOJIOLIMOHHOM apMMM ¥ MaTPOCaM PEeBOJIIOLMIOHHOIO

POJIb &. 3. N3EPXXHHCKOIO
B CTAHOBNEHHH COBETCKOIO
CYLLOCTPOEHHA

H. I, Dy6unun

(K 100-seturo co Ous poxcdenus)

Bepubnt yyenumk u copaTeuMK B. V. JlenmuHa, BUAHBIN
JleATens Hallel)l nmapTMu M TrocyfapcTBa, GeCCMEHHBIN Inpef-
cegaters BUK—OTIIY Penukc DOMYHAOBUY J3epiKMHCKUIL
BHeC OLIYTMMBIM BKJaJ B CTaHOBJIEHME COBETCKOJ ITPOMBIIII-
JeHHOCTH. OH OBbINI HEINOCPEeACTBEHHBIM YYaCTHMKOM pa3pa-
OOTKM 1 YTBepIKOEeHMS B IPABUTEJILCTBE IIepBOTO MNATHUIIET-
HEro IiaHa pasBUTHMA TOPTrOBOro cyjocTpoenmda. Ceitygac,
KOrJla BCe ITPOTPEeCCHMBHOE HeJIOBEYEeCTBO TOPIKECTBEHHO OT-
MedaeT 60-yeTme nepBoit B Mupe CrtpanHnl CoOBeTOB, HaM,
CYZOCTPOUTEJIAM, HeJIb3s He BCIIOMHUTL O JIeATeNbHOCTN Pe-
JIMKca DOMYHAOBMYA Ha IIOCTY PYKOBoauTens BbICIelt rpa-
ButenbeTBeHHO Komucceuu (BIIK), oGpazoBannoit B 1924 r.
U1 KOOPAMHALIMM BCEX BOIIPOCOB, CBA3AHHBIX C pasBUTHUEM
METaJLJIONPOMBIIIIJIEHHOCTM, B TOM YHCJIe M CyAOCTPOEHMS.
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daora. . .». B BO33BaHMM KpaTKO Majarajiach CyTh Ile-
peroBopoB ¢ JIyxOHMHEIM, cO00II[asioch O €ro OTCTPa~
HEHMY OT JOJIPKHOCTM 32 HEIIOBMHOBEHME IIPe/Ica-
HUAM IIpaBUTENbCTBA. Jlajlee B BO33BaHMM TOBOPU-
nocek: «Conpmartel! leso Mupa B BalmMx pyKax. By
He JaauTe KOHTPPEBOJIOLMOHHBIM TIeHepajlaM Co-
pBaTh BEJIMKOE Zejo mupa... IlycTs mosnky, croAiliye
Ha IIO3MLIMAX, BBIOMPAIOT TOTYAC YIOJHOMOYEHHBIX
Iy POpMayIbHOTO BCTYILIEHUSI B IIEPETOBOPEI O Ie-
peMmupun ¢ HenpusareneM. Coser Hapomueix Komuc-
CapoB ZlaeT BaM ITpaBoO Ha 3To...» [7]. Paguo ceirpano
BasKHYIO poJib M B xoj7ie Bpect-JIuTOBCKMX Ieperoso-
POB O MMpe.

Ilepenauya GaOTCKMMM PafMOCTAHLMAMM BaiKHE-
IIMX IOJIUTUYECKMX JOKYMEHTOB OKasaja 0bosibinoe
BJMAHNE Ha pa3BuTue cobbltuit B 1M OKTAOGPBCKOrO
BOOPYIKEHHOr0 BOCCTaHMsA, pazuoTesierpad, CTaBLIMiL
OIlepaTHBHBIM CPEACTBOM MHQOpMAaILM} BOCCTABIIIMX,
JIOHEC BECTb O PEBOJIIOLIMM JI0 CaMBIX OTHAJIEHHBIX
OKpauH Hauleilr PoauHsl.
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B nayaye anpensa 1924 r. ctan BOIPOC O paCcCMOTPEHMM
Ha ofHOM M3 Oamikarmmx 3acemanuiyt BIIK cyXocTpouTedn-
HOJ IporpaMMebl, pasdpaboraHHOl I'saBMeTassioM. B nopsifke
noaroToBen . O. z3epKMHCKUI co3Bay 16 mada npu npesn-
anyme BCHX coBemaHMe II0 OOCY:KAEHUIO IIpOeKTa IIpoO-
rpammbl  nonosHeHuss I'ocroprdaora. Ilpenycmarpneanach
3aKJIaZlKa B TeYEHMe npeacTodinero natmietTua 171 cypHa
CYMMapHOJM rpy3onogbeMHOCTEI0O 404500 T; o nopcderawm,
BBINTOJIHEHHBIM I'nmaBMmertasuiom M HapkoMarom nyrert coob-
menna (HRIIC), nna mameueHHOro oObwemMa pabor TpebGoBa-
Jocs 3atpatuTth 129 MJaH. pyO.,, M3 HUX 21 MJIH. y¥Xe B
1925 r. O6cyskpeHMe MoKas3alio, YTO IIpeACTaBJIEHHBIN ITPOEKT
apryMeHTHMpPOBaH HeAOCTAaTO4YHO yOeauTeybHO, ciabo oOOCHO-
BaH C (PMHAHCOBOY TOYKM 3pPEHMUSA.

ByKBaJIbHO Ha CJIEAYKOIIMII JeHb <DPelMKe OIMYHAOBUY
IIPUCTYINIMII K IOAPOGHOMY M BCECTOPOHHEMY WM3YYEHUIO 3TO-
ro BOIIPOCa, IIOPYYMB CBOMM IIOMOIIIHMKaAM CaMbIM TIa-
TeNBHBIM O00pa30M IPOBEPUTH KaJbKYJIALMIO, OOOCHOBaH-
HOCTBL €I3KErOfHbIX acCHMrHOBaHMIL, cocToAHue cebecTouMocTH
II0 M3TOTOBJICHMIO MaTepualioB, ofopynoBaHua u T. A On-
HOBpPEMEHHO OH IIPOCUJI IPENCTaBUTL €My HOaHHble O JIOBO-
€HHOM M COBpPEMEHHOM COCTOSHMM TOProBoro ¢Jiora, B da-
CTHOCTH, O KOJMYEeCTBE IIOCTPOEHHBIX M KYIIJIEHHBLIX 3a rpa-
HULIe! CYJZIOB, O IIpeAIoJiaraeMOM YBeJIWYeHMM TOHHasKa II0
rogaM. TOJNLKO nocyie 3TOro, mmcajy J{3EepPIKMHCKUIA, MOIKHO
Oymer CyauTb O JOCTOMHCTBAX M HENOCTAaTKaX IpeNCTaBJICH-
HOJM MNATHIIETHE! IporpaMMbL. B OHOM M3 CBOMX 3aIIpOCOB
oH npocmy I'naBMerayn COOGIUMTL, KaKOl MMHMMAJBHbBIN
3aKa3 HeoOXOIMMO [aThb TAKMM CYIOCTPOMTEJBLHBIM ITpefR-
npuaT™MAM, KakK IlyrunoBcKasa Bepdb, BanTMMCKMIT UM HUKO-
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taeBCKMe 3aBOABI ANA nopAcpsKaHMS Ha HHUX «HKM3HM Ha
HacCTOfILIlEM YPOBHe, NIPpMHMMAA BO BHMMaHME U Jpyrue 3a-
Kasbl, MOIryllle K HUMM nNocTynuthk». ITo yrkazaunuioo Penmrca
DOMYHAOBMYA BpI€Xajla KOMMCCHMA AN INOAPOOGHOro usyde-
HMSA COCTOSSHMSA CYAOCTPOEHMS.

ITlepenucKa o BOIIpOCAM CYZAOCTpPOeHUus naeT OCHOBaHME
TOBOPUTh O JleTaJIbHOM WM3y4YeHuM J[3epsKMHCKMM BCeX JO-
KYMEHTOB, NOKJafoB, O0Bb-
FACHUTENLHBIX 3alMcoKk K
IJIaHy, O CKpYIyJe3HOM
aHaJM3€ JaHHBIX IO TOMY
MIM MHOMY Bompocy. Tonb-
KO TIIOCJIE  BCECTOPOHHETO
u3ydeHus MaTepualioB Pe-
JUKC OOAMYHAOBUY BBIHEC
19 uroHsa Ha obcyKneHMe
BIIK BOmpoc o0 CyIOCTPOM-
TeJbHO)I nOporpamme. B
CBOeM JOoKJaZle OH 060CHO-
BaJl HEOOXOAMMOCTL OTJIO-
JKUTb YTBEpIKIeHMe npen-
CTaBJIEHHOTO IIPOEKTa, MO~
THUBUPYSHA 5TO, B YaCTHOCTH,
TeM, YTO ILJIAaH He MMeeT
non coboit TBEpAOV SKOHO-
Muyeckoyt 0asbl, He obec-
neyeH B (PMHAHCOBOM OT-
HolleHun. CyaoCTpouTesb-
Hasdg OporpaMMa, yKasbIBaJl
J3E€pMMHCKUIM, [OJIKHA He
TOJILKO OTBeYaTh I0Tpeb-
HOCTAM B TOHHA}e ¥ Ipo-
U3BOJICTBEHHBIM BO3MOXKHOCTSIM MpeANpPUATUI, HO U coryia-
COBBIBAThLCS C TEMIIOM pPa3BUTHA BCEJl 3KOHOMMKM CTPAaHBI,
MHaYe ee IIOCTUTHET Ta e YYacTb, YTO M IIJIaH pas3sBUTUA
IIapOBO30CTPOEHUS, COCTaBJIEHHDIN paHee B OTpbIBe OT mep-
CIIEKTUB Pa3BUTUA APYTMX OTpPacCy€M HApPOAHOTO XO3AMCTBa.
denuKc OAMYHAOBUY IOAYEPKMBAJ, UTO B HaCTOAIUIT MO~
MEHT IIPM COCTaBJIEHUM CYLOCTPOUTEJNLHOM IIPOrpaMMEI MBI
MOYeM WCXOAMUTL JUIIbL U3 HEeOOXOAMMOCTH COXpaHEHMUA
KBaJM(PUIMPOBAHHLIX KaApOB CYANOCTPOMUTEJIEN.

Boicuiasg npaBHUTENBbCTBEHHAs KOMMCCHUSA COTJIacMiach C
STUMM OOBOZIAMM, M B IPEACTABJIEHHOM BHUJe IIPOTpaMMa He
npoawna. OAHOBpeMEHHO Owlia oOpa30BaHa aBTOPMTETHAaA
KOMMCCHMA C ydJacTueM IIpeficTaBuTeiieli PeBBoeHCOBeTa, Y-
paBJeHMI)I MOpPCKOro M peunoro tpancnopra HKIIC. Ejit mo-
py4asioCh M3Y4MTh BOIIPOC: B KaKMUX pasMepax CJIeAyeT IIpu-
HATH IIporpaMmMy Ha roj C TeM, YToObl COXpPaHUTL KBaju-
GdULMPOBaHHBIX pafoumx ¥ CreLMaJuCcTOB, OIPENlEUMTL WC-
TOYHMKY (PMHAHCHMPOBAHUA M 3aBOABI, HA KOTOpPhIE B OCHOB-
HOM CJieflyeT OpMEHTHMPOBATHCA.

30 uooHA Ha 3acefaHuy BBICIIeN ITPaBUTEILCTBEHHOM
KOMMCCMM PpacCMaTpMBaJICA BOINPOC O CYAOCTPOUTENHLHOM
nporpamme Ha 1924/25 rr. Kommcensa pemmia XOAaTayiCTBO-
BaThb nepen CoBerom Tpyna u O6oponbr (CTO) o cpoyHOM
BbIZIEJIEHMM KPEAMTOB, HEOOXOAMMBIX [AJA IOAAEp:KaAHUA
IEeATEeNbHOCTM CYOOCTPOMTEJBLHBIX 3aBOJIOB, HaXOAMBIIKUXCS
B BecbMa TAXEJOM (PMHAHCOBOM INOJIO:KeHMM. Ilo npencras-
JeHUI0 JI3epiKMHCKOro »TOT BomnpoC Owwn pemreH B CTO mo-
JoxuTebHO. Ha TOproBoe CyZoOCTpOeHMe M CYHOPEMOHT OT-
nyckayoce 10,5 miaH. py6., M3 HuMX 5 MJIH. — M3 rocyzap-
CTBeHHOTO OGroykera. 29 okTaAOps CTO BbIHeC mNOCTAHOBJE-
HMe, ob6aswpiBaBHIiee I'octoprdaor 1 BCHX po 1 vHoAOpa 3a-
KJIOYUTBL AOTOBOPbI HA IIOCTPOMKY IIECTM TPaHCIOPTHBIX
cyznoB. B COOTBETCTBMM C 3TMM IIOCTAHOBJEHMEM Ha DBadn-
TUICKOM 3aBojie ObLIO 3anoixeHO 24 AHBapsa 1925 r. yeTkIpe

deaukc Aumynposuu Jsep-
KHHCKHMiL.
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CpelHMX JIeCOBO3a rpy30rnopbeMHOCThIO o 3050 T, a 1 mas
Ha IIyTHMJIOBCKON BepdM — [iBa IPY30MacCaxKUpCKMX ped-
PUIKEPATOPHBIX TEIJIOXO0Za I'PY3ONOABEMHOCTEIO 1o 2400 T.
HuxoJiaeBCcKui1 3aBOJi 3aKJIOuUMy poroBop ¢ HedrecmHauka-
TOM Ha INOCTPOMKY KPYIHOro Io TOMYy BpeMeHM HedTeHa-
JIMBHOTO Teruoxopa mepseriTom 10 000 .

YTBepaaeHne I1uiaHa Ha 1924/25 r. He MIPMOCTAHOBMJIO
pa3paboTky nOATUIETHEN CYROCTPOUTENBHOM ITPOrpaMMBbL
18 mapra 1925 r. CTO npmHAJX [OCTAHOBJIEHME, B KOTOPOM
OTMEYalJIOCh, YTO Pa3BUTME MOPCKOro TOpProBOro ¢Jora sB-
JAeTCA OOHMM M3 peHialmmx GaKTOpoB, ONpeneIsioIMX
IIPOBEJIeHNE B KM3HL MOHOIIOJMM BHEIIHE) TOProBJIM CTpa-
Hbl; KpPOMe TOrO, BBIIBMraJyiaCh CJeAymoIinas 3azada: B Oiam-
WKalme MATh JeT AOOMTHCA TAKOro TNOJIOMKEHMSA, YTOOBI OTe-
Y4YeCTBEHHBINM TOProBbIi GJyioT Mor obecrieuMBaTh M0 4YeTBEpP-
T SKCIIOPTHO-MMIIOPTHBIX IIEpeBO30OK ¥ BeCh KaboTax.
IlpenBapuTebHO M3YYMB 3STOT BOIPOC IIOL PYKOBOACTBOM
. 3. JHzepmxkuncroro, BCHX noBONBHO OBICTPO HaIlpaBMJI
B TocnyaH NOATHMIETHIOIO IIPOrpaMMy IIO CYAOCTPOEHUIO C
npuinoxenmeMm «Te3ncoB», B KOTOPLIX BCECTOPOHHE I TJy-
60KO0 OGOCHOBEIBaJIaCh HeOOXOAMMOCTL BCEMEPHOIO pa3BUTUSA
CYZIOCTPOMTENILHOM npoMEINIIeHHOCTHM. Ha 3acemauuax 7 u
14 aBrycra 1925 r. CTO OKOHYATENBHO YTBEPAMI 5Ty IIep-
BYIO NATUIETHIOK CYAOCTPOUTEJBHYIO MHpOrpaMMmy, IoJy4mB-
nIyro ozobpeHue IpaBuTeNbCTBA. B COOTBETCTBMM C HEll Ha-
MeyaJioch NnocTpouTh K 1930 r. 215 CymROB CyMMAapHOiI rpyso-
nogbeMHOCTBIO 740 ThEIC. T. B 1927—1930 Ir. oHa HEOIHO-
KpaTHO KOpPPEKTHUpOBaJlaCh ¥ YTOUYHAJNACb, TEM He MEHeEe
3TO He yMayseT 3aclyr BLICIIEe)! NpaBUTEILCTBEHHOM KO-
MHUCCHMM BO raaBe ¢ P. I. JI3epxmHCKMUM. BJiarofilapsa ee ycu-
JIUAM CYINOCTPOMUTEJNbLHBbIE 3aBOABLI HE TOJBKO COXPaHMIM Kaj-
PRI, HO M TNOJYYMJIM BaiKHBIM MMIIYJILC AJA JaJbHEMIIIero
pasButua. BIIK po6milack YTBEpKAEHMA IIATUIIETHEN IIpO-
rpaMMbl B YCJIOBMSX BeCbMa OrpaHMYeHHBIX BO3MOIKHOCTEN
rocyzgapcrsa.

ITocyie cmycka IEpBBIX JIECOBO3OB JIEHMHIPAICKMe CYRO-
cTpouTeNM noyyduiu ot denurca IaMyHIOBHHa 29 OKTAOpA
1925 r. NpMBETCTBEHHYIO TeJIerpaMMy CJeAyIOILEero conepsxa-
Hus: «I'OpA40 NMPMBETCTBYIO TOBapHIIlel paboumx, Texmnepco-
HaJl M pykKoBoauteseit «CynmoTpecra» IO CIydal CIIycKa
IIepBOI1 Napbl COBETCKMUX CYZOB. YBEpeH, YTO BCJEH 3a 3ToM
Baleil Kpynueymieir rmobemoit nociaefyer pAX APYIUMX U He-
JlaJIeKo TO BpeMs, KOrfia HacyllHeMIlas 3ajada — CO3JaHue
MOIITHOTO KOMMEpYECKOro ¢JoTa — BallMMM yCuausamm Oy-
JeT DpelieHa IIOJMHOCTBIO M TIOCIYIKMT MOTydYMM OpyAuem
0oCBOOOIKIEHNA IPOMBIINIEHHOCTM ¥ HaApOAHOTO XO3AMCTBa
Coro3a OT 3aBUCMMOCTM MHOCTPAHHOTO KamnmuTalda, 4YTO SBUT-
cA TBepZoi 6as3’oil ANA NAaJbLHEMIIIErOo YKPeIJIeHUA M pPas3sBuU-
TS OCYLIECTBISEMOrO0 BaMM COLIMAJMUCTUYECKOrO0 CTPOU-
TeNbCTBa» L.

Denurcy OAMYHAOBUYY J[3€PKMHCKOMY IPHUHAIJICIKNUT
HeMaJlasgd pOJIb B CTAHOBJIEHUM CYAOCTPOMUTENHHOV ITPOMBIILI-
JIEHHOCTH B InepBble rofgbl CoBeTcKOit ByacTu. Ilpm ero He-
ITOCPEICTBEHHOM ydYactuym Owblia padpaboraHa m HadYajya Ipe-
TBOPATHLCA B KM3HB IlepBas IIporpaMMa II0 TOProBOMy Cy-
LOCTPOeHMKD. B nmaMaATh O 3aciyrax JI3epKMHCKOro €ro mme-
HEM Ha3BaHbl MHOTME cyZa M Kopabisy, NOCTPOEHHBIE Ha Ha-
IIMX BepPAx.
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YicTopysi CyHOCTPOCHUH

NNEPBLIE AKCNMEPHMEHTAJIbHbLIE
HCCNENAOBAHUAI NEDOPMALIHH
CyA0BbIX KOPNYCOB

A. H, [lyopasun

IlepBRIe B3KCIIEpMMEHTAJIbHBIE MCClenoBaHusa pedopMma-
LM M HanpsKeHUi KOPIIYCOB CYZOB, NpOBENEHHble YiKe B
COBETCKOe BpeM#, OTHocATcA K 1926 r. O6bekTOM HMCCIENO-
BaHMII CTaMy He(dpTeHaIMBHBIEe cyZa <«A3He(pTb» u «I'pos-
He(Th» ¥, IepezejlaHHblE M3 HEJOCTPOEHHBEIX KpeyicepoB TH-
na «CBeTsaHa» (IIepBoe M3 HMX — Ha DBaJTUICKOM 3aBOJe,
BTOpOe — Ha CeBepHO1 BepdM, KaK Torfa HasbiBajca Jle-
HUMHTPAACKUI CYOOCTPOMTEJNIbHBIN 3aBof uM. A. A. JKuaHo-
Ba). B ToM xe ropy ob6a TaHKepa BCTYNMJIM B B3KCIJyaTa-
LU0,

TeopeTnyeckmue pacderbl oOIlel1 IpoYyHOCTM OBIBILIMX
KpelicepoB B CBAA3M C M3MEHEHMEM MX Has3Ha4YeHMsA M COOT-
BETCTBEHHO Harpy3KM Heo0xXoamMo ObLiIo CONOCTaBUTHL C BKC~
NMEPUMEHTAJbLHBIMU NaHHBIMM, IIOJYYEHHbIMM [Js HedTeHa-
JMBHBIX CyJZoB. JVicciemoBaHMSI ITPOM3BOAMIMCHL 3aBOJlaMU
COBMECTHO C JIEHMHTPaACKMM MOCTOMCIIBITATENbLHEIM OHpOo
HayuyHo-TeXHMYeCKOTO KOMMTETA IOJ OOImMM pPyKOBOACTBOM
npogeccopa H. M. BenseBa [1]. 910 6H0po mmeNno omblT B
obnmacTt mcneITaHMY M 06OCIefOBaHMII MOCTOBBIX KOHCTPYK-
IMiL, a TaKiKe pacrnoyarajio Heo6xXoauMMbIMKM IpuGopamm [2].
Bce pacdeThbl BBINIOJHANMCH 33aBOACKMMM KOHCTPYKTOPCKUMM
oropo.

OKCIIepMMEHTAJBHBIE MUCCIENOBAaHUA IPOEBOAMINCE ABYMS
criocobamu:

— pas3yuyHble CYZOBble UMUCTEPHBI 3aroJHAAMCH BOJOM
LI MCKYCCTBEHHOrO CO3JaHMA wu3rmbamlliux MOMEHTOB MU
3aMepa AedopMaLMii KOpIyca ¢ IIOMOINbI0 IpMOOpOB Ha
«BEPIIVHE» M «IIONOLIBE» BOJHEI,

— KopIiyca cynoB obopypoBaniuCh npubopamyu IaJs OI-
penenieuus JedopManmii pas3sIMYHLIX CBA3€il KOHCTPYKIMILI C
MOCNEAYIOIMM MCHObITAaHMEM B MODE
Ha BOJIHEHMM IIPM IIOJHOM HarpyasKe.

Bropoit criocod npmuMeHsiIcA Kak
JOTMOJIHUTENLHEIM Ha «I'posHedTH» 1
NpyY IaBaHuM B BajlTUIICKOM MOpPe,
BO BpeMsA KOTOPOrO IIPOM3BOAMUINCH
HEKOTOpble M3MepeHus naedopmarmit
cBA3eli Kopnyca. OCHOBHBIE JKe UC-
NBITaHMs O6OMX TaHKEPOB BBINOJ~
HAJNUCH IEPBBIM, CTATUYECKMM CIIO~
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fa¢T B HOCOBOM M KOpPMOBOM uycTepHAX, HampuMep, Ha
«A3HedTHU» OH COCTaBAAN 120 T). 3aroJHEHMEM HOCOBBIX U
KOPMOBLIX LIMCTEPH CO3[aBaJjica IleperMf KaXXJOro Kopiyca
Ha «BepIlIMHe» BOJHBL Korza Bozy oTKadmBaJiu, cyfa npu-
BOOMJIM B HYJIEBoe IIOJIOXKEHMe, 3aTeM 3aroJIHSNM CpefHMe
LIMCTEPHRI, ¥ KOpIyca Imporubannchk y MHAENSA Ha <«IIOAOILBE»
BOJHBI. IIpM BCeX COCTOAHMSX Harpy3KM M HYJIEBOe II0JIO-
IeHMe CyIoB (hMKCHMpPOBaJIMCh nNpubopamMmu.

Iloxomxue wucHbITaHUA OOINEN NPOYHOCTM KOPIIYCOB KO-
pabyeil NpoBOAMINCH B AHIJIMM IIOCJIE TIOYTH OJHOBpPEMEH-
HOM rmbenyu scMmuHIleB «Bumnep» m «Kobpa» B 1901 r. Ha
acMuHIEe «Byad» (GamakomM uM no tuny). Ero mocraBMIM
B 7OK, TZleé 3a CYET IEepeIBMIKEHUS KUILOJIOKOB MMUTUPO-
Bain wusrubarmwlimMe MOMEHTbl Ha «BEPIOMHE» M <«IIOOLIBE»
BOJIHBL. OTU MCIBLITAHMA JIETIM B OCHOBY JalIbHEMIIIMX pac-
Y4YeTOB IIpM IOCTPOVIKe Kopabien.

C nomompio npubopoB Ha «A3HePTH» U «I'posHedTH»
U3MEpANM YIJIMHEHME WM YKOPOYEHME MCCIefyeMoro BO-
JIOKHa cBA3elf Kopryca. Ilpy BBIMKCIEHMM HaNpAMKEeHUIT MC-
IOJb30BaliM 3aBUCHMOCTD

EAl
°= Tk ?
rie ¢ — HamnpsAKeHue, Krc/cm?;
E — mopyns HOPMAaJbLHOM yIpyrocrtu, paBHBIN

npuban3nTensHo 2 - 106 kre/cm?;

Al — yanuneHne MM yKOpO4YeHMe MCCIENyeMOro BOJIOKHA,

cM;

[ — pyvHa wMccnenyemoro BOJIOKHa (6asa npuGopa), CM;

k— rpaTHOCTL yBenudyeHus mnpubopa.

IIpumeHAnMCh NpuOOPLI TPeX THUIIOB: TEH30MeTpbl MeXa-
Hu4eckoro Tuna «Pabro», nmpmbopbl ¢ AMCTAHIMOHHBIM ITy-
CKOM ¥ PEerMcTpMpYIOLIeil JIEHTOl — TeH30rpadbl «PpeHKeNb
JleifHepa» M TeH30MeTpPbl MeéXaHudeckKoro tumna «I'yreHGepre-
pa» [2]. lna KpenyeHus K CBA3AM KOpIyca IpMOOpLI MMeIn
3a’KMMHBIE YCTPOMCTBA; KpPOME TOro, IIPMMEHSJINUCH 3JIEeK-
TpoMareuThl (TeH3orpadn!l «I'yrenbeprepa») m BCrioMoraTelb-
Hbl€ KOpOTBIUM 2, KpermBimecd K mnayybam I/ (puc. 1).

IIIMpOKO NMPUMEHSAJNUCh B OTEYECTBEHHOM M 3apyOerHoi
npakTuke B 1920—1930 rr. gy mamepenus nedopmManmii KO-
pabesbHBIX M MOCTOBBLIX CBf3eNn [2, 3] TeH30MeTpbl CUMCTEMBI

cobOM — 3aroJsIHeHMeM LIUCTEPH BO-
oM A CO3JaHMSA HYIKHOTO WM3TuU~
0aloIllero MOMEHTa. OTO IT03BOJIMIIO
Oojlee TOYHO pacHOpefeImUTh Harpys-
Ky IO JJMHE CYJIOBBIX KOPITyCOB,
BecT Habmopenue 1o npubopam,
pacrionaraBIIMMCA Ha pPas3ilM4YHBIX

CBA3AX Kopmnyca. Kpome TOro, y4u-

ThIBafd 0COOEHHOCTH HePTEHaAJTUBHBIX
CYJIOB, MOIKHO ObIJIO, 3alOJHAS IV~

CTEPHEI BOJIOV, B INMPOKMX IIpeae-
JlaX MEHATb HAarpy3kKy B XoJe WuC-
NbITaHU, 4TO ObOecrieunBaJio 60Jb-
LLIYI0 TOYHOCTD.

YeraHOBKa HYJEBOro (MCXOOHO-

Iro) noJyoxKeHusi INpubOpoB OCYyIEe-

CTBJIANACHE NPM NOPOIKHUX IUCTEP-
HaX (YyYMTBIBAJICA IIOCTOAHHBIN 6aJji-

* OCHOBHblE 3JIEMEGHTHL M Xapak-
TEPUCTHKH 3THX CYIOB OblIM COOTBET-
CTBEHHO CJeNyIOLMMU: HauboJblias
InuHa 158,4, mnuHa MeXxnay nepneHmu-

>

kynspamu 156,4, mupuna 15,2, BhicOTa

6opra 9,05, BBICOTAa HamgBOAHOrO GOp-
ta 2,33 M, BOJOH3MELIEHHe NpH oOcal-
ke 6,72 M 9010 T; HaumGoJblliasg IOJHHA
158,4, nouHa MeXAy nepuneHIHKyJspa-
mu 155,0, mmpuna 15,3, BricoTa Gopra
9,05, BricoTa HagBonHOro Gopra 1,8 m;
BOJIOM3MEIllEHHe TIpH ocapke 7,2 M
9800 T.

9 Cynoctpoenue Ne 10, 1977 r.
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Puc. 1. MpuGop png usmepeHuss nedopManH, OCHOBAHHBbIH HAa MEXaHHYECKOM INPHHUHIeE,



66

Cynocrpoenne Ne 10, 1977 r.

a) Puc..2. KoHCTpYKTHBHBIE OCOGEHHOCTH H
] obiee pacnosoxeHne HedhTeHAIHBHOrO
=y ——H- I RO 0 11 » . cyaHa <«AsnedTb»: @ — NpomONBHHI pPas-
| et e N I N . . T ' pe3; 0 — naaH HUXKHell Many6ul; 6 — MH-
BT 722 1y wE 98 2 M 68 8 8 42 % X% B W 2 AeNb-UHINAHTOYT.
0) T
g = i
| ! = '—‘—' -
8)
. 1850
Boipes 3adenan 10mm LLmoM 0
g s Vb . B
L34 iz _] %20 = z 2 K]
8 =20 — \ ;‘ c20. , 4 |
1 & 5E5i' B w0101
é || x150¢14 |== | '
| | 90-90-6
| ! | ™ )
o [HE o S ' 1300 S
o ® ; o N ~
SN | < 53 | I
N ré'-éb' ) ] |
&l | nwo ||
ran | e 3100 > |
V4 130x90+10 % 1" Bopes 3adenad T0MM_JLLiION 3
1 s Bupes sadesar 100 uCmon 44—+ 1
R C o , :'
9090 ULz
N (LHITIEDK. 1
i 15180(be3 obiuubru
|
I | s635 ! 5950
| | g?g | £ fpodonervid  Habop I
1S o Kumo om W-48  8B-108wn-13mm | o
i £0-60 bJ | ‘§ 49-87wn Hnm | E
L60-80- Tempurncep om22-30 96-17wn-9mm
§3 S 31 31 87-85wn-10mm
¥ # N 38 86um 1mm
I C) O O I Hermpuneep om 8- 33  100-107wn-8mm
I f S 34 42 91 -99wn-10mm oty
53 S 43 90uwn - 10nm S
80078 Ucmpureep om 22 35um -Tmm o)
18 35-43, 89-96wn-8mm
- 16 44-88wn -9mm
rﬂ IV cmpurzeo om 8- 108un -Tmm
Q b=6
N LL70*70+8
NS
Omemosviue HewmpasoHod acu
\ ) om Onuya Ly=4850m
Yacrmu Bnympenneco dra. om narydol by =441ck 1Orerm
om22 do45wn-6mm N
\ !‘ é om 30 do I8wn-6mm om 43 do 67~ Bmm
50-80-8 \N__. om22 do 40w ~ Trm i om 68 do 108~ 1rirt
\ A on41do 86w - 8
(// /s 4 2z, n " an87 do 108u.n =T 1 75
A Wn_g50+ -8 » 8 Wl120+60:10
§ P 2 / O 4
\ (4
3 - NN 03 C 1y
pm8-108wn.~Jrt1/| §§ /I/ Al 70% 704 Il R 120012078 f
S i | I
l NI 1R ST TS Hjl!
om22.8o 96 wn.~ 10r1 ==z__, lu =‘|J i! MULLE |/ 140140 12
= [~ o N — e —— —= 0 oxorewH.
oy vvy Yy = e ] S R ==l — 130:130+12
P 20 17,
om 7 8o 23wn -10mm om 8 do 39wn - 10mm om 7130 20wn ~10mm 15 do Spwn -10Mm om 712 do 2. -
om248o85wn = 11mm om#403p 49wn~ 11 mm om 210044 wn ~11Mm om 3500 4Zwn - 11MmM om 24 do 4%‘2,’;77 - ;?ZZ
om 86 do 96 wn=10mm om&0 Go 87wn- T2mm om 450089 um ~12mm om 43 3o 8% wn - 12MM om 4730 87win ~12mm
om 88 dp 94 tun =11MM orm 8030 102 win-11mm am 850 92 wn-17mm om 88 do 109wn—~11mm
om85 6o 117 wn=10mm om 7033 123 win-10m orm 9300 117wn~ 10MM om 11030 174 wn-10mm

«Pa6ro». OHM IIpencTaBiAOT cofoif yBernduBarOIMiI Mexa-
HM3M, COCTOALMII M3 IBYX cexTopoB-perdaros 10, 11 Bropo-
B npusmMy niepBoro peldara 9  ynmpaercd
mraura 8 C nomombio TaArm 13 mepBbIl pbruar COEgVIHEH
IIapHUPHO CO BTOPHIM DPLIYAIOM, B 3alelLIEHMM C KOTOPBIM

ro popa.

C TNOMOIIBI0O 3y0YaTOro CEKTOpa HaXOOUTCA MaJieHbKad IIe-
creperka I2. Bropo¥i 3y64aTblif CEeKTOp OTTATMBAETCA IIPY-
skmukonn 14, 4yeM ycCTpaHAETCA «MEpPTBEIM» XOJ MaJIEHLKOM
[IIeCTEPEHKM, TaKiKe HaXOAAINENHCA ¢ HUMM B S3aleIJeHuN.
Ha ocu 5TOif LiecTepeHKM HacalkeHa YKasaTeJbHas CTpel-



HMcropusa CyRoCTPOCHUA

Ka. VYBenmuMBamomMit MeXaHM3M KpEIMTCS Ha MAacCHMBHOM
INIUTKE — TOJIOBKe INpubopa. B HMIKHE! ee HacTu MUMEKOTCA
pebpa, ¢ NIOMOINLIO KOTOPBLIX OHa KPEnuTCA K MCCIenye-
MOJ1 CBA3M Kopnyca cyaHa. Jpyrasa dYacrp npmuGopa — Kis-
Mepa 6, ynepsKMBamwIas MMPOMEXKYTOUYHYIO IITaHTy &8, Tak-
e KpenmmTcs K MCCIelyeMOJ) CBs3M C IOMOILI0 aHaJIorud-
HbIX pebep M BMHTOB & M 7. YBenmyenue npubopa R =440,
baza [ mowxer GBITH 200, 500 1 1000 MM B 3aBMCUMMOCTM OT
IJIMHBL IOTaHTY. TOpPM3OHTAJILHOE ITOJIOKEHMEe TOJIOBKM M
KJissMepel npubopa pocTuraeTca BuHTamu 4. IIndepbiar 3
pa30bUT Ha MeCATb MAeJIEHUI.

B 1889 r. nmpodeccop M. I'. ByOHOB CHpPOEKTMPOBAN AJIA
u3MepeHusa necdopMmaumit B naigybe Kopabas npubop, ocHO-
BaHHEI Ha I'MApaBIMYECKOM HNIpuHIMIE. VICNbITBIBAJICA OH
B OJHOM M3 ITOXOJOB JIeIOKOJIa «EpMaK» B PMHCKOM 3aJIMBe
B 1900 r. npocdeccopom A. H. KpbelIOBEIM M Bulle-aaMupa-
aom C. O. MarapoBeIM. BbIABMINCL CYILECTBEHHBLIE He-
noctaTk¥ Npubopa: BBICOKAs YYBCTBMUTEJLHOCTL K BIMAHMIO
HM3KOM TeMIIepaTypbi Hapy’sKHOTO BO3AyXa, I'POMO3AKOCTb U
CpaBHMUTEJILHAA CJIOXHOCTBL. BroOcCleACTBMM  aHaJIOTMYHbIEe
npubopbl, OCHOBaHHBIE Ha I'MAPABIMYECKOM NPHMHIIMIIE, CO3-
JaBaiuch U 3a pyOerxoM, HO pPacHpoCTpaHEHUS He II0JY-
yum. B 1901 r. A. H. KpruioB co3pan TeH30METp, IO MeXa-
HUYECKOMY IPMHIMIIYY [AENCTBUS aHAJOTMYHBI Hpubopy
«Pabro». CBoit nipubop Anekceit HukomaeBmy omnpobGoBail BO
BpeMa IaBaHMA Ha yuebHom cynHe «OxeaH» B 1903 1. u3
JIn6aBel B IlopT-ApTyp. OOHAKO M3-3a INTUIA CYLUIECTBEH-
HBIX Pe3yJbTaTOB HaOJIOJleHMIT MOJYYUTE HEe YAaJIOoCh [5].

Ilo cpaBHEHMIO C €OUHMYHLIMM Ipubopamy, NpPMUMEHSB-
IIMMMCA TOTAa 3a pyOGexoM IIpM aHAJOTMYHLIX MCCIEenOBa-
HUAX AedopManuii KOPIyCa, KOJMYECTBO MCIIOJIb30BaBIIMXCA
Ha «AsHedT» NpubopoB pocturiio 34. JIx cocpenoroumsinm B
ONHOM CedYeHMM OKOJIO MMIeNb-ILIINaHroyra B Koddeprame,
MeXxay 66-m m 67-M M. ¢ TaKMM pacdeToM, 4YTOOBI ITOJy-
YUTb IO BO3MOJKHOCTM pacnpezfesieHne pedopManuii M Ha-
NpsPKEHUII M0 BCEMY CEYEHMIO KOpIyca cynHa. B aToMm oT-
HomeHuMu KoddepnaM NpeAcTaBidayn 6onbiinoe yZoOCTBO miis
SKCIIepMMEHTaTOpOB. TaK KaK OCHOBHasA 3ajla4¥a BaKJIoda-
Jlack B olpepeleHuM nedopMalMii KOpIIyca CyAHa IIPM €ro
pabore Ha u3rub, TO Mnpeobiamariasg dacTe NpPMOOPOB pac-
rnoJjiaraJiach y OHMILA M, BepXHel) najy6bl. OfHAKO HECKOJb-
KO npu6GopoB YCTaHOBMJI\M IJisg oNpefeieHUs BIAMSAHUA BbIpe-
30B, JedopMaLMii AMaMETPaJIbHOM IlepebOpKM mM wm3rmuba
mmmma. (Ha pme. 2 npubopsl 0003HaYEeHbI TPEYTOJbHUKAMM.)

HcenenoBaHMAM IIozJeXcatia, TakMM OOpa3oM, BCA KOH-
CTPYKLMA Kopryca. OHa Obuwia KJenaHoy ¢ BEepPTHMKAJbBHBIM
KWJieM, YeTbIPbMs JIHMILEBBLIMM CTPUMHIEpaMy II0 JIEBOMY WM
npaBomy Gopram. HaGop paHMIIa ITONepedHbIr €O ILNarpeint
1200 MM, Tomumua aop (6), MMeBIIMX OBaJibHble BbIPE3Ll,
6 mmM. Hapy»xknasa oOmmBKa Auumina y mupenda 6=12 mm, me-
KAy 2-m u 4-m ctpuHrepamm 6=11 mm. Iloz AHUILEBBIMU
CTPMHTEPaMM IPefYyCMAaTPUBAJIMCh IOAKPENIAIOIMNE IIaHKU
mupyuHoit 850 mM. JIBoitHOe AHO cO6MpaJIoCh M3 JIMCTOB TOJ-
IMMHOM 8 MM M OT 2-ro A0 4-ro cTpuHrepoB — 7 mM. B JII
HaJl] BEPTUKAJbHBIM KMUJleM IPOXOAMia IpoAodbHas nepebop-
Ka 710 BepxHeil nany6bor (0=10; 9 u 7 mm). ToamMEa HapyK-
HOM GopToBOJM OOIMMBKM cocTaBiasaya 10, mmpcrpeka 25 MM.
Habop BepxHelt nagyObl — IIPONOJLHEI oT 33-rO0 g0 103-rO
LI, B OKOHEYHOCTAX CYJH& — IONE€pedYHbIit (TOJIMHA JIM-
CTOB BepxXHel m HMIKHeM nany6 20 mMm). B cpenHert dacTtu
pacnoJlaralack HaJCTpOiKa OiuHOM 11,85 M (Ha pMUCYHKe He
nokasaHa) u3 JuctoB 6=5 MM. PacuyeTHBII M3rMOaIOII[MI1
MOMEHT JOCTMraJl Ha <«IIOAoIIBe» BOJIHBLI 46 200, Ha «BepIIN-
He» BOJHBI 38 900 TCc. M. MOMeHT MHepLMM MMIAEJIEBOrO ce-
yeuusa (6pyTTo) cocraBuaxn J=1655-10* cm% PaccTrossHmne Hei-
TPaJILHOII OCM OT JHMIa — 485, or nanyoer — 447 em [1].

B xome mcnbITaHMIf MPOBOAMIIM IMNATH PasyIMYHEIX 3arodi-
HEHMII M OCYILIEeHMI LIMCTEepH BOJION, cCO3maBas TakKuMM obpa-
30M IATH He OAMHAKOBLIX II0 BeJIMYMHE HIrubarmimx MO-
MEHTOB, WMX IIOCJeAYIOIllee CHATHME IOCTUTaJIOCh OTKauKOi
BOAbI M3 LMcTepH [1]. BBMAY TOTrO, YTO mepBad M nATasi, BTO-
pasg M yeTBepTrasg HArpy3KM OKa3aJMCh OJAMHAKOBBLIMM, MAJIA
HMX IIPUHAIN CpefiHMe 3HaYeHUs HaIllpAKeHMM.

PesynbraThbl 3KCNEepMMEHTaJbHBIX MUCCIENOBaHUIT u obpa-
0OTKM IONYyYeHHBIX MaHHBIX IIOKa3aliM, YTO HAaIpsKeHVe B
JHuine (y BEPTUMKAJILHOTO KMJI M OCHOBAHMA IIPOAOJIBHOM
rnepeGOpKY) Ha «IOJIOIIBE» BOJIHBLI OT 0O0Iiero muarnba JOCTUIIIO
1294 Krc/cm? [1]. B COOTBETCTBMM C TEOPETUYECKMM pPacyeTOM,
pous3BefleHHbLIM BaJITMIICKMM 3aBOZIOM, HaIps*KeHWe B JHU-
1Ile Ha IIOfoLIBE BOJHBI OT O00mero wma3rnmba COCTaABUJIIO

9*

1342 Krc/cM? (OTHOIIIEHMSA SKCIIEPMMEHTAJIbHOM BeJINMYUHDBI Ha-
NpAKEeHNs K pacdeTHOMY INOYTH cOBnaJm — 1294:1342=0,97).
MecTHBIE HaNpsXKeHMA B JHUINE Ha <«IMOJOIIBE» BOJHBI [0~
cturam 989 Krc/cm? (BIosb cyAHa). Hanpsiskenus B AHUIE Ha
«IIOZOLIBE» BOJIHBI OT OOmiero ma3rmba y MeCTHEIE HallpsAMe-
HUA, TakuMm ofpas3oMm, wMorau jpocturatb 12944 989=
=2183 Krc/cm?. MecTHBle HaNpPsMKEHUS B JIHUIIE B IIOoNeped-
HOM HaIlpaBJIeHMM cocTaBasiiim 2238 krc/cm? [1]. B HuMIKHe
nanybe, OKOJIO MMEBIIMXCA B HEl BbHIPE30B, HANPAMEHNSA OKa-
3aaMuCh OoJibllle pacyYeTHBIX, a B UIMPCTPEKE — 3HAYUTENBHO
MeHbIlle. BUMCBI BepXHel najsyObl HeCJM, COTJIaCHO yMCIbITa-
HUAM, OCHOBHYIO Harpy3Ky B cCHCTeMe najiyOHOro IepeKpnI-
1A [1]. BelumciieHHBIe cTpenku nporuba Kopryca AN Ha-
rpy30k 1 m 5 cocrtaBuam 16,5 cMm. Ocafku cygHa 1o 3amMme-
paM TOYHO COBIIaJM C paCyeTHHIMM. B LieJIOM MOXKHO CYM-
TaTh LieJIecoobpa3HbIM IPUHATHINA CrIOoCO6 CTAaTHMYEeCKOro WMc-
CclIeIOBaHUSA KOPIIYCOB, 3aHMMaBIIMM IIpuMepHO 40—50 wacos.
OpHaxko OH NPUIOAEH TOJILKO AJIA He@TEeHAaJMBHLIX CYyIOB,
MMEIIUMUX ITOPOIKHME IMCTEPHEI. _

HcnbiTanua «I'po3dHedTH» INPOBOAMIMCHL IO aHAJOTMYHOM
¢ «A3HedTbIO» cXeMe ¢ nomoiupo 28 npubopos, pacrnosna-
raBIIMXCA B 4YeEThIPEX IIOINEpPeYHbLIX CEeYeHMAX: MEwAy 55-M
¥ 56-M ILUN. HENOCPEACTBEHHO IIOJT HaJICTPOMKOI B KOddep-
name, Mexay 38-M m 39-m mml, a Takike 72-M M 73-M LI
rno obe CTOpPOHBI HAZCTPOMKM, M, HaKOHell], MeXAYy 43-M ¥
44-m wmm., T. e. 3a HaACTpolkoi. Ilpeanosarasochb, HUTO IIpU
TaKOM paclOJIOKEeHUM IPMUOOPOB MOIKHO YJIOBUTH BJIMAHUE
PC3KOIro Imnepexojia OAHOro IIONEPEYHOTo CcedYeHUsI B ApYyroe.
IIpenycMaTpuBaJMChL 4YeThbIpe BMJAa HArpy3KM CyAHa Haau-
BOM BOALI B IIMCTEPHLI JIJIA IOJYYEeHMA MU3rnbarimx MOMeH-
TOB Ha <«BEpIIMHE» M «IOJOLIBE» BOJHBL DBbLIN ITPMMEPHO
olpefieyieHbl MaKCHUMMaJbHBIE HaNpsxKeHus OT obilero wmu3s-
riiba B HMIKHMX BOJIOKHaX MOHMILEBLIX CTPMHIEPOB Ha «IIO-
JIOILIBe» BOJIHBI — 1241 Krc/m? (3TO COIIOCTaBMMO C WMCNbITa-
HUAMM Ha «AsHedT™M»). OOHapyIKMIOCH, YTO HAACTPOIKA
paboTaeT B COCTaBE€ SKBMBAJIECHTHOTO Opyca; CJe[oBaTEJILHO,
ofuiaa pedopManusa M HaNPAIKEHMA YMEHBIIMINCH B Pe3yJlb-
TaTe M3MEPEHMs IIOJIOIKEHMS HEMTPaJIbHO ocH. PacdeTHBIe
JaHHbIE B 5TOM CJliydae OudYeHb OJIM3KO cOBHalIM € SKCIIEpU-
MEHTaJbHBIMMU.

Kak Yyixe ormedanocb, Ha «I'po3HedTH» IONBITAIMCD
IIPOBECTH BKCIIEpMMEHTAJIbHbIE MCCIEeAOBaHMA HAa BOJHEHUU
B HaTYPHBIX YCJIOBMAX. g 3TOro Mexay 55-m M 56-M I
Ha JIeBOJ IIOJIOBMHE CeYeHMs CyLHa B Koddeprame yCTaHO-
BUJIM CeMb IpuOOpOB, KOTOpble KpenuiiMch Ha OuMMcax BepX-
Her nanyobr. MaKcuMaJbHble HaNPSAMKEHMs Ha ciiaTue no-
cTuraim 94, Ha pacrsikenme 187 Krc/cm? MOKHO IIPEATIONO-
JKUTb, YTO IIaBaHME IIPOXOAMJIO Ha BOJHEHMM C JAJIUHOM
BOJIHEI niopsAakKa 25—30 M, 4YTO XapaKTepHO Mg aKBaToOpuy
dunckoro 3anmBa. Takum o6pa3oM, CyAHO pacrosyaraliocr Ha
HECKOJMBbKEMX IpebHAX BOJHBL OTCIOa — HE3HAUUTEJIBHOCTDb
HanpAKeHnit B KOpIyce cyJHa.

ITlepBble BsKCnepMMEHTaJIbHBIE WMCCIELOBaHMA AedopMma-
MM KOpPIYycOoB <«A3HedTu» u «I'po3HedTH» MMeny BalKHOE
MMpaKTUYeCKOe M Hay4dHoe 3HaueHue, B 4acTHOCTH, pacrpe-
IeJleHMe HaIpsKeHMI COTJIaCOBBLIBAJIOCH C TeOpMEN IIIOCKUX
ceyeHMM (3a MCKIIOYEHMEM HWIKHENM nanyObl M ILuMpcTpe-
Ka [1]). IIpoBesennble B 1926 r. 3KCepMMEHTAJILHbIE MCCIEe-
noBaHusi II. &. ITankoBMY OLIEHMJI KaK IIOJIHbIe M obOCTOSA-
TeJbHble [4]. OKchepMMeHTaJIbHble HATYPHBIE MCCIENOBaHUSA
STUX CYZOB IOCJYIKMIIM OCHOBOM I (POPMMPOBAHUSA BKCIIE-
PUMeHTaNbHOM 6a3bl B CyAOCTpoeHMH. Yaixke B 1930—1931 rr.
nofi pyroBoacTBOM Ipocdeccopa II. . IlankoBuua Taxas
6aza Obuia cozzmaHa B HaydHo-mcCieqoBaTelIbCKOM WMHCTUTY-
Te CYIOCTPOEHMA M CYLOBBLIX CTaHAApPTOB. JiccienoBaTeib-
ckag rpynna HMCCa (moszHee ITHMHM wum. akageMMkKa
A. H. KpeioBa) npoBogmia HabmoneHna Ha Jyenokoye «Kpa-
CMH» BO JbAax PuHcKoro saimsa [7). Ocobo cienyer oTme-
TUTH LIEHHBIE JJIA TEOPUM M IPaKTMKM HaTYpPHbIE MCCJIEAR0-
BaHMA, IPOBOAUBILMECHA IIO3JlHEE B YCJIOBMSX IlJIaBaHMHA, BOJI-
HEHUM U B JIe[0Boi1 o6cTaHOBKE [3, 6].

CBoe pas3BuUTHME B OTEYECTBEHHOI M MMPOBOII IPaKTUKE
TaKMe MCCIENOBAHMA IIONYHUMIM B [AajibHeMIneM Giarojaps
YIYYIIEHUIO METOAMKM MCCIELOBAHUII M COBEPIIEHCTBOBAHMIO
U3MepUTENbHOM aIlaparypbl. B HacToAulee Bpemsa 0Gosee
CIIO3KHBIE KOHCTPYKUMM KOPIIyCOB IIOABEPraloTCs 5SKCIepu-
MEHTAaJNBbHBIM HaTYPHBLIM MCCIefloBaHUAM. Teopus M SKCIepu-
MEHT [AONOJHAIOT ApPYr Apyra. HaTypHble ucnblTaHMs, Ha-
npuMep, KPYINHOTOHHA’KHBIX TaHKepoB Tuna «KpbiM» 110-
3BOJIUIIN ONPENENINTh ABYXMepHble (QOpPMbI KoJiebaHMiT KOp-
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nyca [6]. ITonyyennble AaHHBbIe o6OraTUIN NPAKTUKY NPOEK-
TMpoBaHUA cyAoB. OCOGEHHO cllefyeT OTMEeTUTH pa3BUTHE CO-
BPEMEHHOM 3JIEKTPOU3MEPUTENIBLHOM aNnmnapaTyphl AJs HaOo-
JeHuA nedopMalMy CYJOBBIX KOPINYCOB (Te€H30METpPOB, BU-
OporpadoB, akceyepoMeTpoOB M ILIEHTPAJILHBIX PErMCTPUPYIO-
HMX anrnapaToB, B TOM w4MCJIle — ocHminorpados).
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B rofil nepBBIX COBETCKUX IATHUIIETOK 3aKNaLbIBalCh
OCHOBBI COBPEMEHHOJ MHAYCTPMAJbHOM MOIIM HAaillelt cTpa-
HBl, B TOM 4YHMCJe M CYAOCTPOUTENBHOI ITPOMBIIIJIEHHOCTN.
OOpaniass BHMMaHMe Ha YCIEXM, NOCTUTHYTbIe B HapPOAHOM
xozsayictBe, cekperapr IJK BKII(6), unen I'naBHoro BoeH-
Horo Coseta BM<®P A. A. paHoB Ha npueme B Kpemie
27 wrona 1939 r. no caydaw Jusa Boenno-Mopckoro Piora
CCCP roBopull, uTO «...CYROCTpOeHMe oTOOparkaeT ITPOMbIIII-
JIEHHOE JIMIIO Halllei CTPaHbl, NEPEfoBOE€ MECTO B MALIMHO-
CTPOEHMM, KOTOPOro AocTUria crpaHa. CoBeTCKoe CynoCcTpoe-
HMe — 3TO CETOAHALIHMM JeHb Halllelt MHaycTtpum» [1, 2].

B 1938—1941 rr. KoMMyHUCTUYECKAA INapTHUd DPazBepHY-
na Oonpinyo paboTy 110 YEPErieHUI 3KOHOMUYECKON u o6o-
POHHOI MOIUM CTPaHBL IJTO ObIJIO BBI3BAHO pe3KUMM obocTpe-
HMEM MEXXAYHAapPOAHOM OOGCTAHOBKM M HapacTaHMEM BOEHHON
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BHUMaHMue obpallialoch Ha Ka4dyecTBO INPOAYKINMI, a B CYZLO-
CTPOUTEJNBHOM IPOMBIILJIEHHOCT — M Ha YCKOpeHMe II0-
CTPOVIKM M BBOAA B CTPOM CyHoB. OTa 3ajada, Kak IIofA-
yepkuBallochb Ha XVIII cpe3pe BKII(6), cTalia IIeHTPaJIbHOM
I BCEero COBETCKOro IIpeJIBOEHHOr0 cyfAocTpoeHms (3]

BaXHBIM HaIpaBJieHMeM, oOf0eCcneuyMBaBIIMM YCKOpPeEHMe
IIOCTPOMKM CYJHAOB, ABUJIOCH IIMPOKOE KoOIepupoBaHMe MHO-
TMX OTpacyel, CBA3AHHBIX C CYJOCTPOEHMEM, mOBHIILIEHNE
3¢ PEKTUBHOCTM CIIEIManU3alMM  CYAOCTPOUTENBLHBIX 3aBO-
noB. IlpopesmanHas B c¢BfA3M ¢ 53TMM pabora mo yBean-
YEeHUIO YMcJla 33aBOJIOB-KOHTPAreHTOB yBEHYaJlaCh YCIIEXOM.
Eciu B 1928 r. 66 npeanpuATHMII pas3yIMYHBIX HapKoMa-
TOB pafoTaliM Ha HYMXKJAbI CYAOCTPOEHMS, TO B CIEAYIOLIEM —
yke 95 3aBonoB u 34 tpecrta [4, 5. B cepenuHe 30-X roios
TIOYTH He OBbLIC OTPACIM IMPOMBIILIIEHHOCTH, KOTOPasa HE IPu-
HMMana OBl Y4acTMs B CTPOMTEJILCTBE MOpckoro daora [3].
Ciofia BXOJMIO NPON3BOACTBO TYpOWH, ABMUraTeneii BHYTDEH-
HEro CropaHM#f, KPYNHBIX OTIMBOK M IOKOBOK, 3JIEKTP0o0bO-
pyIoBaHM#A, CYAOBOI PAaAMOTEXHMKM M T. 4. KpoMe TOro, Ans
HYXJ CcynocTpoeHMs M hioTa COTHU IPEANIPUATUIA CTPAHBI
ITOCTABJIANIM CYHNOCTPOUTENLHbIE MaTepualibl, ITPOU3BOJICTBEH-
Hoe ofopynoBaHUe M MHCTPYMEHT [6].

B koHlle BTOpoit naTuieTku (1937 r.) CoBerCKOe IpaBu-
TEeJNLCTBO INPUHAJO OONBLINIOE KOJMYECTBOC IMOCTAHOBIEHMII, Ha-
IpaBJIEHHBIX Ha JalibHENIllee Pa3BUTHME MOPCKOIO CYyJCCTpoOe-
Hus [4]. MHorme u3 HuX 06GA3BLIBAJNIU LIENbIT DAM IPEANpPUs-
TUI HAJaAUTL IPOM3BOACTBO MNMapOTyPOMHHBIX YCTaHOBOK,
Iusenern, sJeKTpoxBuraTeneirr um obopypoBaHMA [AJiA HOBBIX
IIPOEKTOB Kopabnent u cynoB [4]. DTO cioKHOe 3ajaHue IIO-
TpebOBaJIO peHIeHMSA MHOTMX TEeXHMYECKUX BOMNPOCOB, CBSA-
3aHHBIX C IIPOM3BOACTBOM HOBBIX MOIIHBIX CYAOBBIX Me€Xa-
HM3MOB M YycTpoicTB. KOJJEeKTMBBI YCHEIIHO CIPaBUJIMCh
C NpaBUTEJLCTBEHHBLIM 3aJiaHMEM, OCBOMB B KOPOTKMI CPOK
BBINYCK HOBEMINMX MAapOK TIJAaBHBIX U BCIIOMOTaTelbHBIX
Typbo3ybuaThIX arperaToB, [BUraTel€li BHYTPEHHEro cropa-
HUSA, BJIEKTPOoBopYaoBaHNA.

Bornipochl crieManm3aliMmM M KOOIIEPUPOBAHUSA ITPOMBIIII-
JIEHHOCTM TONYYWIIM B Tperbel MATUIIETKE AalibHelllee pas-
Butne. Ha XVIII cwe3zne napTtum roBOPMIIOCH, YTO 3ajada
cTpouTenbeTBa OoyblIOro ¢hjioTa MOKeT OBITh pellleHa TOJNb-
KO «...Ha 0a3e IIMPOKOrc KOOIEPMPOBAHUSA CYROCTPOUTEIb-
HBIX 3aBOJI0OB C 3aBOJAMM CMEXKHBLIX OTpaciieM IPOMBILLIEH-
HocTu» [3]. MHorue npeanpuaTusa noOMJINCL B Te€ TrOAbLI CEPb-
€3HBbIX YCIIEXOB B OCBOEHMM CJIOKHENIIUX BUAOB Pas3iMUHOM
npoaykuMM. Jlydiume 3aBOAblI CTPaHblI OCBOMJM BBIIYCK [e-
CATKOB HOBBIX BUJIOB NPOAYKLMM: CYIOBBIX TypOWH, BCIIOMO-
raTelbHbBIX MEXaHUM3MOB, aKKYMYJATOPOB, CICXKHBIX ITOKOBOK
M3 JerMpoBaHHOM CTaJIM, TOHKOCTEHHBIX CTalbHBIX M YYTyH-
HBIX OTJIMBOK, ITPOKATKY INpoduieir M3 HepKasellleln cTa-
I, U3roToBleHMe ¢pe3epoBaHHBIX JIOMIATOK [JIs TYPOMH M
MHOTo€ LpPYTO€.

XVIII cwme3s KOHCTATUMPOBAJZ, YTO CTpaHa YiKe HUMesa
«...HEMAJI0OE KOJUYECTBO CHELMAJIM3UPOBAHHLIX 33aBOJOB,
obecrieuYnBaOINMX CYZOCTpOeHMe TYpOMHaMM, BCIIOMOTraTeNb-
HBIMM Me€XaHM3MaMM, cnelMajJbHbIMYU IpubopaMy M aKKyMY-
nsaTtopamm» [3]. OAHAKO, MCXOAA M3 HOBBIX 3aJad CTPOUTEINb-
ctBa OOJBINIOrO OKEaHCKoro ¢hJiora, Cbhe3s yKasaldl Ha Heod-
XOOVMOCTb ZOIIOJHMUTEJBLHOM crenuanua3aluy pafaa 3aBoOLoB
M 1IeXOB M B IIEPBYIO ouepep «...[NI0 M3TOTOBJIEHMIO CYIO-
BOJM apMaTypbl, CYAOBBLIX BaJIOB, rpebHBIX BMHTOB, M30JIs-
IIMOHHBIX MaTepualioB, ILJIACTMACC, 3JIEKTPOOCBETUTEIHLHOM
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apMaTypbl, KpErexXHbIX MaTepualioB, BCIIOMOraTelbHbIX Me-
XaHM3MOB M T. A.». Ocobo MnozuyepKuBayoch, YTO ITPOU3BON-
CTBO 3TUX WUITEIUII M MEXaHU3MOB «...HOJI2KHO OBITL Opra-
HU30BaHO ITyTEM CrielManmM3allMM A[AENCTBYIOLMX 3aBOOB M
IIeX0B, a TaKJ e TIIOCTPOVKY HOBBIX 3aBOAOB M IIpearnpus-
nii» [3]. Bosbllloe BHMMaHMe CBe3] YOEIMI TaKKe reorpa-
diyeCKOMY pacloOJIOKEHMIO INMPOMEBEIIIJIEHHOCTH, B TOM YMCJIe
otpaciifiM, paboTaBHIMM Ha CcyaocTpoeHue. Bce 3THM BOIPOCHI
HallIM CBO€ OTPaXX€HHMe B TPEThLEM IIATMIETHEM IIJIAHE pas-
BUTUS HapojHoro xoasiictea CCCP [7, 8.

B Xopne BBINIOJHEHMSA 3afaHUiI TIapTMM NMPUXOANIIOCH TIpe-
ofoJieBaTh HeMaJble TPYAHOCTH, CBA3aHHble € pas3HooGpa-
3eM M HOBM3HOM OCBaMBAaEMBEIX CYAOBBIX MEXaHM3MOB U
o00OpyfOoBaHUSA, HELOCTATKAMM B MaTepUaJLHOM CHalOXKeHuu,
B OpraHmMs3alMM M YIIPaBJIE€HMM ITPOM3BOJACTBOM. B ycinoBuax
HaZIBUTaBILENCHA YTpO3bl BOMHBI BOIIPOCHI pasBUTHA cHeLMa-
IM3aLMM M KOOIEpUMPOBaHMA ITPOMBILIJEHHOCTM 3aHUMaJM
Cepbe3HOE MECTO B MEATENBLHOCTU LEHTPANBLHBIX M MECTHBLIX
MNapTUitHBIX OPraHoOB.

Ilo 3agaHMio IIapTUMM M IIPABUTEILCTBA B CTPAaHe ObLia
pa3paboTaHa HIMpPoOKas IporpamMMma, npegycMaTpmBasillad 3Ha-
YUTENBbHOE YIIyUIlleHMe KOHTPAreHTCKMX ITIOCTaBOK CyAOCTpOe-
HUIO. B Hadvamne 1940 u 1941 rr. CcOBEeTCKOE€ IIPaBUTEJIHLCTBO
NPMHAJIO HECKOJLKO IIOCTaHOBJEHMI, oOA3BbIBaBIIMX Hap-
KOMOB, Ha4YaJIbHMKOB TIJIaBHBIX YIPaBJIE€HUIN M JIUPEKTOPOB
3aBOJIOB-TIOCTABIMKOB ObecrieuuTs B 1940—1941 rr. mM3roTros-
JleHVie U IIEPBOOYEPENHYIO OTTrPY3KY KOMILIEKTYIomlero o6o-
PYZAOBaHUA, MEXAHM3MOB C 3aIMYacTAMM UM TEXHUYECKON LO-
KYMEHTallMel B KOJMYECTBaX UM CPOKM, YCTaHOBJIEHHBIE Ipa-
BUTEIBLCTBOM [6].

B cBA3KM ¢ obuMM pPasBUTHMEM TSIKENON ITPOMBIILIJIEHHO-
CTM M HeOBIBAJILIM POCTOM ITPOM3BOACTBEHHON MOIIIHOCTU
BCEX OTpaciieri ocoboe 3HadeHue IHIpuobpeTaniM B TO BpeMSH
BoIpochl crelmanmaanyun. IlpaBuabHO OpraHmM30BaHHOE KOO-
IEPUPOBaAHME PACHIMPANO0 BO3MOXKHOCTH 5(P¢QEKTUBHOM CIie-
Manusalmy, TIOBBLIIIAJI0 HAarpysKy NpeanpuATHii, criocob-
CTBOBAJIO POCTY TIPOM3BOAMTENLHOCTH TpyZAa [9].

B npenBOeHHBIE TOALI CYLIECTBOBAJIO TPU OCHOBHBLIX Ha-
npasIennsa B CIIEMANIU3AIMM  CYAOCTPOUTENBLHBLIX 3aBOJIOB:
EBIIIYCK OIIPEJIENIEHHOrO0 TUIIA M KJlacca CY/IOB C Y4YeTOM ITpO-
QILIA M CTANeNBbHBIX BO3MOYKHOCTEN NPENIPUATUI;, MeX3a-
BOJCKOE KOOIEpMpPOBaHME ITyTEM CIelMaJIn3aluy OJHOpPOoxa-
HbIX II€XOB, a TaKKe IIoJHOM o0paBGoTKM BBIIIYCKaeMbIX
nagenmii, ¢ TeM UYTOOBI 3aBOALI ITOCTABIAJM APYT APYLY He
noiygabpuKaTel, a rOTOBble u3jeaMs (HaNpuMMep, roToBYIO
apMaTypy, a He 3aroTOBKM [Jig Hee); CTPOUTEJbCTBO CIie-
LMaJM3UPOBAHHBIX M MOACOOHBIX NPEANPUATHIA IO ITPOU3-
BOACTBY CTAHAAPTHOM apMaTyphl, KpeIeXHOro mMaTepuasa,
npmnGéopoB MU IApPYroro cynoBoro obopyznoBanusa. Bo Bcex no-
BOEHHBIX TIporpaMMmax cyznocTtpoenusa IIK maptum u coBeT-
CKOe IpPaBUTENBLCTBO OIPENENAI0 HEe TOJbKO KOJIUYECTBO,
TUINBI M KJIACChl CTPOAINUXCA CYAOB, HO M KOHKPETHBLIE mnpe-
NpUATUSA, KOTOPBHIM IOpyYaliach MX IIOCTpoika. ViccnenmoBa-
HIUA B 3TOM OONACTU INOKa3bIBAIOT, UYTO MHTEHCUBHOE CTPOMU-
TENBCTBO (PJIOTAa O BOMHSLI IIJIO KaK 33 cyeT Crienmaama3alp
3aBOJIOB IO BBIIYCKY OMNpefeJIeHHBIX TUIIOB CYZAOB, TaK M 1O
IMHUM PAaCIIUMPEeHUs CTPOUTENILCTBA HECKOJIbLKMX TMIIOB Ha
OfHOM M TOM e 3aBofie [10]. IIlupokuit GpPOHT CTPOUTENDL-
CTBa OAHOTMIHBIX Kopabnerr Gonpuioro ¢gaora CCCP pasBan
BO3MOYKHOCTL B Oymikaiime roabl (7o 1942) IIOMHOCTBIO 06-
HOBUTBH COCTAB (pJOTa M 3HAYUTEIHLHO YBEJIUYUTL €ro 4Mc-
JleHHOCTh [11].

OnEbIT IepBLIX ABYX IIATMIIETOK IIOKa3all, YUTO IIpM Ipa-
BILTBHOM  pacrnpefiesIeHUM KOHTPAreHTCKMX 3aKa30B M MX
CPOKOBBIX IIOCTAaBKaX MOXKHO 3HAUYUTENBHO COKpPAIATh Bpe-
MSI TIOCTPOMKM CYHOB. BOT IoyeMy BOIMPOCHEI KOHTPAreHT-
CKMX ITOCTABOK NIl CYAOCTPOUTENBLHOM MPOMBIILJIEHHOCTA IO~
CTOSIHHO HaXOOMUJIUCH B ITojle 3peHuda naptviyu. B 1939—1940 rr.
IIK nmaptum u CoOBeTCKO€ IpPaBUTEJBLCTBO IIPUMHAIM pAL
NOCTAHOBJIEHUI, KOTOpblE HE TOJBLKO Onpeleinin OCHOB-
HYIO cIellManmu3allMio 3aBO0B-KOHTPAareHTOB, HO M HaMe-
TWIM LeJNYI0 TpYHIly MEPONpUATUII 1160 YIYYIIEHMIO KOH-
TPareHTCKMX IocTaBoK [12]. B wYacTHOCTM, IpenycMaTpuBa-
JMCh (PMHAHCOBLIE CAHKIIMM KaK OJlHAa M3 MEp BO3AEMCTBUA
Ha TIOCTaBIIMKOB, HE€ BBHIGJHAKINMX JIOrOBOPHBIX 00A3a-
TeabCTB. Hayalloch AONOJIHMTENHBHOE ITPOM3BOJICTBO Haubosee
Le(PUIIMTHBIX AJA CYOOCTPOEHMSA METAJJIOB, 000pYAOBaHMA.
3a KaMXabIM CYAOCTPOMTEJIEHBIM IIPEANIPUATUEM 3aKperisa-
JMUCh 3aBOJABI, ITOCTaBJSABILME, KaK IIPaBMIIO, MCHILITAHHBIE,
NacIOPTU30BaHHBIE ME€XaHU3Mbl, apMaTypPy, JMCTOBYIO CTAJIb.
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Brarogaps JalbLHOBUAHOM ITOIMTMKEe KOMMYHMCTUYUECKOM
nmapTuMM, MNoBcefHeBHON 3a6oTe ee IleHTpanbHOro Komwurera
u COBETCKOro IIPaBUTEJLCTBA B TOABLI TPEThbEM MNATUIETKU
yIaaloch 3HAYMTEJIBLHO YBEJIUYUTL ITPOU3BOACTBEHHBLIE MOII-
HOCTM CYJOCTPOMTENILHOM ITPOMBIIIJIEHHOCTM M Ha uX 0ase
paclIMpHUTL MacluTabbl M TEMIIBI CYAOCTPOEHMUS.

OpuuM M3 OCHOBHBLIX HampaBJieHMII B Gopbbe 3a COKpa-
IIIeHMEe CPOKOB IIOCTPOMKM CYAOB M UX BBICOKOE KadeCTBO
OBINIO OCBOEHME M BHEJpEHMe HOBBIX, Haubojiee Iporpeccus-
HBbIX TEXHOJIOTMYEeCKUX IPOILIECCOB M METOLOB B CYHOCTpOe-
HuM. Tak, B KoHile 1938 r. cymocTpoutenun paspaboTanyu Tex-
HOJIOTMYECKUIT ITIpollecC, ITPM KOTOPOM ITPOAOCIIKUTEJBLHOCTD
ITOCTPOMKM OJRHOro M3 THUIIOB Kopabiyel cokpamiallachk ITPOTUB
cyimecrByiomenn Ha 40% [13]. OcTpo cTosan BOIMpPOC M O BHe-
IPEHUY METONOB CKOPOCTHOro IIpOeKTupoBaHMA. B pabotax
II0 COCTaBJIEHMIO HOBBLIX IIJIAHOB TEXHOJIOTMYECKO) Iepe-
CTPOMKM IPOM3BOACTBa YYacCTBOBAaNM JIyUIlLME WHMXKEHEPHO-
TeEXHUYECKME KaJphbl IIOK PYKOBOACTBOM KOMMYHMCTOB. 3a
roa Ob110 M3paHo Gonee 15 NpuMka3oB, HaMe4dyaBIIMX KOHKPeT-
HBIE MEPBI II0 BHEAPEHMIO HOBOM TEXHOJIOMMM, COBeEpIIEeH-
CTBOBaHMIO METOJICB ITPOM3BOJCTBA, PEILEHMIO OpraHu3allMoH-
HO-TEXHOJIOTMYECKMX BOIIPOCOB Ha CYAOCTPOUTENBLHLIX ITpej-
npusatusax [11].

B oiHOM M3 OpMKAa30B PYKOBOAUTENAM 3aBOJOB IpEAJa-
raJiocb pazpabaThIBAThL ANA KaMXAOro0 CyJHa KOMILIEKC Me-
PONPUMATHUI: TEeXHOJIOrMYeCcKMI! rpollecc cOOPKM M MOHTaMKa;
reHepaJbHbI TEXHOJOIMMYECKMII IiaH (rpadMK) ITOCTPOVKU
Ha crarnejle M Ha IWIaBy, reHepalbHBEINM TrpaduK KOMIIJIEK-
TaUUM MaTepuallaMM, MUIAEIUAMM, MeXaHUu3MaMy, oOOpyHO-
BaHMEM M BOOPYKEHMEM; IJIaH TNoJayM paboumXx depTexen
U T. 4. B npuioxenun K 3TOMY IIPUKA3y NpeaycMaTpuBa-
JIOCh pacHnpefieJieHMe MexXAy 3aBojaMu oO0BheMOB paspabo-
TOK TEXHOJIOIMYECKMUX ITPOLIECCOB II6 TUIaMm cyjnoB. Ha mpen-
NpUATUAX OTpacii¥M NPUHUMAJIUCE IPaKTUYeCKMe MeEphI I10
peanmus3alium U pal3BUTUID TpeboBaHuit o006 oOpraHM3aLMy
CTPOUTEJILCTBA CYHOB ITO 3apaHee pa3pabOTAHHOMY TEXHOJIO-
TMYeCKOMY Iporieccy. 3Ty pabory BoO3rjaBUiIM 3aBOJCKHE
IapTHUIHbIe OrPaHMU3AaLMM, II€pefioBble CYAOCTPOUTEJIN-KOM-
MyHUcCTEL IlopBenmeHHEBIe B Mae 1940 r. MTormM IepBOro sTamna
COPEBHOBaHMA ITOKa3ayin OoJbllMe AOCTHMHKEHMSI B BOIpOCax
pa3paboTKM TEeXHOJIOTMYECKUX IPOLIeCCOB IO OCHOBHBIM TH-
naM Cy[OB, OTAEJBLHEIM MeXaHM3MaM, JEeTalAM M UX Cepmii-

Jiupep «JlenuHrpan>».

v Ve S ; g

Kpeiicep «Kunpos»,



HOMY M3TOTOBJIEHMIO, BHEAPEHMA HOBBIX, (o0Jiee COBEpILIEH-
HBIX IIPOM3BOACTBEHHBLIX METOMAOB (YJydllleHMe TeXHOJOrMM
CTaleJLHBIX palboT, NMpMMEHeHVe MaKeTMPOBaHMS INPM MOH-
TaKe, BHEJPEHME ILUTAMIOBKM M T. IL.), IOBHIIIEHMSA OOIEi
TEXHUYECKOM KYJIbTYDPHI IIPOM3BOACTBa, COKPAIIEHMSA CPOKOB
ITOCTPOMKM M CHATOYHBLIX WMCIBITAHUM CyHoB. KoJlneKTUBHI
pfna npeaIpuATUIA YAOCTOMIMCH ITpeMHUIT M GJarogapHOCTEN.

IlogBoasi MTOrM BEIIIECKA3aHHOMY, CcleayeT IIOaYepK-
HYTb, WTO B nepuop 1938—1941 1rr. mog pYyKOBOACTBOM
ITK BKII(6) B Hauleif cTpaHe CO3[aBaJlaCb M pa3BMBaJIach
MaTepHaJILHO-TeEXHMYeCKasAs 0asza cynocTpoeHus, 0o6GBEM KO-
TOPOro IIOCTOSSHHO Bozpactadl [7]. 3TomMy criocobeTBOBaIM
NpaBMJILHO OPraHM30BaHHAaf KOOIIEpallMsa M creluanmusalmsa
3aBOZOB, YJIy4llleHME€ OPraHM3aluy M IUIAaHMPOBAHUA ITPOM3-
BOJCTBA, IIMPOKOE BHEIPEHME HOBBIX TEXHOJIOI'MYECKMX
nporeccoB. 3a00Ta IapTMM M IIPaBUTENBLCTBA, MECTHBIX TIap-
TUIHLIX OPraHOB M 3aBOCKUMX KOMMYHMCTOB O CYZOCTpOe-
HUY, YMEHUE COCPeNOTOUYMTH BHMMaHMe U TIIaBHbIE CUJIBI Ha
pelnalonMX YYacTKaX CYAOCTPOMTEJBLHOrO ITPOM3BOJICTBA B
OCHOBHOM M ofecCIIeuMJIM yCII€EX BCEro aeina.
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H3 pedarxunOHHOE noumot

HHTEPEC YHTATENEH K BONPOCAM HCTOPHH

ITepBasi mofOOpPKa MAaTEPMAaJIOB HAa MCTOPUYECKYIO TEeMY
B skypHale «CynoctpoeHme» Oblila ONyONIMKOBaHa B MIOJb-
CKOM HoMepe 1965 roma BO BHOBBL CO3JlaHHOM pa3zpeye «Bpe-
MdA, JEoAM, cOObITMSA». Torza eie HMKTO He MOr CKas3aThb,
KaKk BOCIIPMMYT YMTATENM HaYYHO-TEXHUYECKOro M IIPOU3-
BOJICTBEHHOI'O M3AaHMA ITyOAMKaIMM, 3aMETHO OTJIMYaBIINE-
cd N0 A3bIKY M ¢OopMe NOAaYM OT cTaTell OCHOBHBLIX pasfe-
JIOB JKypHaJa.

IIlno BpemA, 5Ta TeMaTMKa HaXOoAMJa OTpa)KeHue u
B IoCJeNyIOIMX HOMepaX. Pemaknma pacluMpuia CBOM aB-
TOPCKMII aKTMB 3a CYET CIelMaJMCTOB-MCTOPMKOB, OpraHm-
30Bajla pAZ UX MHTEPECHBIX BBICTYIIJIEHMI, a 3aTeM ITPOBeEJa
NEepBYI0 YMTATENLCKYI0 KOH(EPEHIIMIO II0 BOIIPOCaM MCTOPUM
cypoctpoerua M diora. M KoHdepenumda, M HadaslliMe IIO-
CTYTlaTb CTaTbM OTPAa3MJIM IKMBOVI MHTEpEC uuTaTelieli K HO-
BOMY pazzeny. IlomaBnsAmoigee uMX OGOJBUIMHCTBO, HECMOTpPSA
Ha KPUTUYECKMEe 3aMeYaHMS§ II0 ITOBOAY JOITYCKAaBIIMXCS HA
IepPBBIX IIopaxX OIUMOOK M HEOAHOPOAHOCTM ITyOJMKOBaBILMX-~
CA MaTepHalioB, «IIPOTOJIOCOBAJIO» 3a HOBOBBeJeHUE. AKTUB-
Haf no3uumMs KypHaJa, BBICTYIIMBILEr0o MHUIIMATOPOM IIIMPO-
KOro Ii0Ka3a Ha CBOMX CTpaHMIIaX MCTOPUMM pPasBUTUA TeX-
HMKM, Iodyumiia onobpeHyue M IIOCHYIKMIIAa IIPpUMEPOM IJA
pAna APYrMX HaYYHO-TEXHMYECKMX M OTPacleBBIX M3JaHUI.
C EKaMJbIM HOMEPOM CTAaHOBMJIaCh Bce OOLIMpHee pelak-
IIMOHHAA mouTa. VM XapaKTepHO, 4YTO NMCbMa IPUXOAAT HE
TOJILKO M3 CYNOCTPOMTENBHBIX 1IeHTPOB M IIOPTOBBLIX IOPOJOB,
HO M OTTYHa, I'Ze HeT HM MOPS, HM CYNOXOOHBIX PEK — U3
TPagMLIMOHHO «CYXOIIYTHEIX» TOPOJOB M CelJl.

PeryisapHo roToBATCA OTBETHI pefaKIMy Ha IIMCBEMa, COo-
Iepaalye pasindHble BOMNPOCHl, HEKOTOPHIE N3 KOTOPBLIX
rnpencTaBiAT o0mmii MHTEpeC. TakK, ObIBIIMIT CyAOBOOMTEN b
(uprHe mencmoHep) u3 Eitcka C. V. BBEIKOZOPOB CIIpallnBaJl,
noyemy B ctatbe H. M. Murauesa m . JI. 3adAn «Iloxyse-
KoBoi1 nmyTe IIKB «BanrcynonpoekT» («Cypoctpoenme», 1975,
Ne 9, ¢. 62) Termmoxon Tuma «IIMoHep» Has3BaH peEMIOBOM
HIXYHOJ. J[eMICTBUTEJBLHO, TiodeMy? Benp uM3BeCcTHO, 4TO IIXY-
Ha—3TO TUII CyAHa C JAByMa u Oojyee Ma4dTaMy, BOOpPY-
JKEeHHBIMM KOCBIMM IlapycaMu. M BApyr LIXYHOM HasBaH Te-
nioxon. IlpaBoMepHO JM 3TO?
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B 1927 roay M HbIHe CTaBlueit OubimorpadUYecKoil PperKo-
CTLIO (OHA HammcaHa OOJBINMM 3HATOKOM DPEYHOro TPaHCIIOp-
Ta V. A. IIlyOMHBIM, IOCBATMBIIMM pafoTe Hajn STOM TEMOM
BCIO CBOIO KM3HB), UMTaeM Ha C. 549: «OH [JI. O. HoGens]. ..
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caM 3akazan B lIIBenuu nepsByio B Mupe (r1apoBy10) HaJUB-
HYI0 HIXYHY «30poacTp», KoTopas B 1878 rony u npuObina
no Mapumuckoit cucreme Ha Xacrmii..». Takoit TepMuH
NPUMEHUTENLHO K HeOOJBILIOMY TaHKEPY € MeXaHUYeCKMM
IBUraTeJieM BCTpeYaeTci B 5TOM aBTOPUMTETHOM MCTOYHMKE
JOBOJIbHO 4acTo. Jleqo B TOM, uTO Ha pyberxe XIX un XX Be-
KoB B OacceiiHax YepnHoro, AszoBcKoro mu Kacnmiickoro Mo-
peit 3a HeOOJBLIIMMM He(QPTEHAaNMBHBEIMM ITIAPOXOJaMM M TeEIl-
JoxonaMy OMIIMAJIBHO yTBEPAMUIIOCh HalBaHMe IIXYH. K uMX
Pas3pAany OTHECIM €lle CO BpPEMEHM IPOEKTHMPOBAHMA M M-
3eJIbHbIe TAaHKEpbl BOAOM3MeEHIeHMEM IIpuMepHOo mno 1000 T,
rocTpoeHHble B 20-e robl M SKCILTyaTMpoBaBluMeca Ha Kac-
nun. TepMMH 3TOT, Koe-re OBLITYIOLUMII M B HAcCTOAIIlee Bpe-
M#A, CJOMXKHUJIICA, II0 MHEHMIO CIEeLMAaJUCTOB, YUCTO WMCTO-
pMYecKu, TaKk KaK IIEPBLIMU CydaMM, B TpPIOMaX KOTOPBIX
IEPEBO3UINCE HaJIMBOM HeTENPOAYKTHI, ObLIM mapyCHbIE
IIXYHEI. TepMHMH «pelfoBble» TaKiKe JIerKO 00BbACHUM. Tak,
HammpuMep, Ha A30BCKOM MOpe PeMAOBBIMM UIXYHAMM Ha3bI-
BallM MEJKOCULAILME I1apOXopbl, CrioCOOHbIE 3aXOAMTEL B IIOP-
Thl C MaJIbLIMM riyOMHaMM 3a rpy3aMM, a 3aTeM JIOCTaBJIATH
MX K CTOAINMM Ha peljie MOPCKMM IapoXoaaM.

C. M. BynaHoBa u3 JlHenporneTpoBcka, A. H. CokoJsioBa
13 MOCKBBI M APYIUX YUTATEJEM MHTEPECYIOT JIMHENHEIe KO-
pabmu tuna «CoBeTckuit COI03» M TsAXKeJbIe Kpelcepa TUIa
«KpoHIITaaT», 3aJIc3KEHHbIe B KaHYH Beaukoit OTedeCTBEH-
HOM BOMHBL. MHOro 0o HMX He CKalKellb, TaK KaK OHHM He
O pocTpoeHbl. Koe-KaKue AaHHble ONyOJMKOBAHBI B Jie-
KabpbCKOM HOMepe KypHaya «Mopckoit c6opHMKE» 3a 1973 r.
J13BeCTHO, YTO WEThIpe JMHKOPa IPM 3aKJajike HOCUJIM Cle-
nylomme HazBaHus: «CoBeTckuit Colo3» (royioBHOM), «Co-
BeTCKaA YKpauHa», «CoBeTcKasg Benopyceus» u «CoBeTCkas
Poccus». Tsakenble Kpelcepa Ha3bIBaJIUCh « KpoHiuTaar» (ro-
JIOBHO¥) M «CeBacTOIOJb»,

Kypcantr wus Baagusoctoxka M. M. Hoxnmo coobian B
CBOE€M IMMUCbME, YTO B paboTe II0 MCTOpMM BOEHHO-MOPCKOTO
MCKYCCTBa OH CTOJIKHYJICA C TPYRHOCTAMM IIpM COGOpe Tak-
TUKO-TEXHMYECKUX JaHHBIX Kopabiselt. «Ha cTpaHuMiax Ba-
IIero KypHajda HeoJHOKpaTHO nedatalnce TTH HEKOTOPHIX
Kopabiel, MosToMy fA M pemmi o0paTUThbCA 3a ITOMOLIBIO
MMEeHHO K Bawm». llayee cyefoBall IepedyeHb HAJBOIAHBIX W
NMOABOAHBLIX KOpabieri, fJaHHBLIE IO KOTOPHLIM OTCYTCTBOBAJIN.
Penakimy ynajiock B OCHOBHOM YJIOBJIETBOPMTBL STY ITPOCHOY
YUTATENA.

Bo MHorux nmcbMaX CORepIKATCA KOHKDPETHEIE IIpexnJio-
KEHUA M0 MCTOPHUUECKOV TeMaTMKe, PAJ UMTATEJIeN ITOJEMN-
3UpyeT ¢ aBTOpPaMM OTHEJILHBIX ITyONMMKal[Mii, yKasbIBad Ha
HEKOTOphleE HETOYHOCTM. B B3TOIT CBA3M CcliefyeT CKasaTbh 00
OJHOM CYILECTBEHHOM OOCTOATEJSILCTBE — OTCYTCTBUMM €OVHO-
ro, CHUCTEMATM3MPOBAHHOI'O WU3JAaHMSA II0 MCTOPUM OTeve-
CTBEHHOTO CYROCTPOEHMA M (PJIOTa, YTO BHAYUTEJNILHO 3aTPYZ-
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HseT paboTy Hal CTaTbAMM MCTOPMYECKOrc XxXapakrtepa. Jo-
CTaTOYHO CKas3aTb, 4YTO faxKe B Tpynax <. &d. Becenaro,
C. 1. Enarnna, C. II. MonceeBa, A. II. IllepinioBa ¥ APYIux
NPU3HAHHLIX VICTOPMKOB OIMH M TOT K€ (paKT IIOPOi TpaK-
TyeTCA TIO-pa3sHOMY. He Bcersla BeIpy4Yaer M COOCTBEHHBIN
ONBIT aBTOPAa, Y4YaCTBOBaBIIIEr0O B TOM MJIM MHOM OITMCHIBae-
MOM MM COOBITMM, TAK KaK 3a [OaBHOCTBIO JIeT MHOroe 3sa-
ObIBaeTCA WJIM IIPEACTABIAETCA B HECKOJBbKO WMHOM CBeTE.
Bce 5T0 TpebyeT ocoboi1 riiaTeJbHOCTM TIpu cOope Marepma-
JIOB M MCIIOJIB30BaHMUM JIMTEPATYPH], 00A3aTeJILHOIO NpMBieYye-
HUA apXMBHBIX MCTOYHMKOB. JlpyrMuMmu cjioBamy, pabora Haxg
CEPBLE3HONM VMICTOPUYECKOIN cTaThbel TpebyeT BAYMYMBOIO IION-
xo7ia. B nMpoTMBHOM cliy4yae BO3HMKAIT HETOYHOCTH M OIING-
KM, OOHAapYsKUTB KOTOphIe HEJIETKO INOoA4Yac Aa’Ke ONBITHOMY
peleH3eHTy. Y4YUThIBadA BhILIECKAa3aHHOE, pefaKlMsa IJIaHU-
pyeT HadwaTh ITYOJAMKALMIO B XPOHOJIOTMHECKOM IIOpAAKe CHU-
CTEMATU3VPOBAHHOTO MaTepMajla IIo OCHOBHBLIM JZaTaM Wu3
UCTOPMM OTEYEeCTBEHHOrO CYAOCTpOeHMs ¥ hiaoTa.

IIucema, nocBAlLEeHHBIE Pas3b0py HETOYHOCTEM M cojep-

JKaiyme naeJiOBbl€ IIPERJIOIKCHMA, NPEeAcCTaBIAIOT AJA pPeaarK-,

¥y HaMOOJILIIYIO ILI€EHHOCTR HE TOJIbKO ITIOTOMY, YTO OHM
HanpaBJIEHEI Ha COBEPILEHCTBOBaHMe pabOTHl OThAeyia MCTO-
puUM, HO M IIOTOMY, YTO ITOMOralOT IIOLACP’KMBATBL C YMTATE-
JIAMKM TECHYIO, KMBYIO CBA3b, BBLIABJIATL VMHTEPECYOIIMe MX
TE€MBI, pPa3HOOOpPa3nUTh NMyOJIMKyeMble MaTepuaJbl. BOT TOJB-
KO HEKOTOpPhIE M3 TaKMUX ITMCEM. )

P. A. KymukoB n3 Taranpora rmmetr: «C Oonbimym MH-
T€epeCcOM YHMTAI0 B KYpHayle «CynocTpoeHue» CTaTbyu 110
uctopun. He moramyu Obl BEI IMTOMECTUTHL B OJHOM M3 HOMEPOB
nozpoOHbIe YepTekM (peraTa «ABpopa», O KOTOPOM pacCKa-
3pIBAJIOCH B BOCBMOM HoMepe 3a 1975 ropa. Ilymalio, 94TO MHO-
rMe CyJLOMOReJMCThbl Oblnim OBl OYeHBL OJlarofapHbLI 3a 5TO.
Kpome TOro, skejaTesIbHO IIOMEIATh Ha TpPETbEN CTpaHULE
003102k KM pUCYHKM M ¢oTtorpadmum 1o «CnmcKy PYCCKMX BO-
€HHBIX cynoB ¢ 1668 rmo 1860 r.» <. P, Becenaro m «Crim-
CKY Kopabiielf pyCcCKOro rnapoBoro M OpOHEHOCHOro dJyora C
1861 mo 1917 r.» C. IL. MouceeBa, a B pasfiene «VMctopusa cy-
JIOCTPOEHMA» IOAPOOGHO pacCKal3bIBaTb 00 sT™MX Ccynax». AHa-
JormyHbl npepioxkennda u 0. A. EpmommbHa us3 r. CocHo-
Bellif Bop JleHMHrpascKoi obiacTu: «$ ITOCTOAHHBINA TTOATIINC-
YMK BaZUIET0 JKYPHAJa, ¥ MHe O4YeHBb INOHPaBUINCH YEPTEIHU
IIEPBOTO PYCCKOro BOEHHOro kKopabina «Opex» u GoTHKa
Iletpa I Ilpomny B GamiKayilileM HOMepe HaredaTaTh TaKue
ke yeprexu «IlpemecTMHanMM», Tak KaK HERABHO OIybJam-
KOBaHHaA KpacOo4yHaA «KapTMHKa» 3TOro xKopabiAa He MoKer
B TIOJIHOM Mepe YIOBJIETBOPUTL JIIOOGUTEJIeN MCTOPUM CYZO-
CTPOEHUA M CYAOMOAENNCTOB. XOTEJIOCh, YTOOBlI ObLIM Hare-
YaTaHbl YEepPTEXM OCHOBHEIX TMUIIOB ITOCTPOEeHHBIX Inpu Ile-
Tpe I Ropabxeit (mmourm 1000), BKJIIOYas ranlepel, CKaMmia-
BeHM, HauboJiee XapaKTepHble TOProeble cyna. U emie npocb-
0a: moMellaTb TaKMe YEepTeKM He pa3 B rop, a dame». Ta-
KMe e ITOJKeNaHusa BBICKasaiau cyaomozeaucr us HiuxHero
Tarmna A. JI. BaroxHMKOB, MHXXeHep u3 JBaHoBa AJeK-
cauip MacqoB, paGoumit u3 HosoBosrbracka C. B. Kouruns,
npenojaBaTesb U3 I'po3Horo B. H. KpyriioB u Fpyrue.

Bce aTu npenyiodkeHMA B3ATHI Ha 3aMETKY, M YacTb M3
HUX YKe BBIIOJHAETCA: B CIEAYIOIIEM rofly Ha TpeTben
CTpaHuIle OOJOKKKM OyRyT myOnmMKOBaATBECA (DOTOCHMMEKM PYyC-
CKMX OpOHEHOCIIEB, B INEpBOM HOMepe Oyner IomelieH uep-
Tex «IlpexecTmHanum», pas3paboTaHHBIN II0 apXMBHBIM WU
UCTOPUMYECKUM JAHHBEIM TBOPYECKOM rpynroin u3 MOCKBBI
B coctaBe B. M. VIBaHoBa, B. /. Bapemnuesa n A. C. KoH-
CTAaHTMHOBA, ¥ MaTepyaJ B [OIIOJHEHME K MX CcTaThbe 00 5TOM
KopabJyie, onnyOJIMKOBaHHOI BO BTOPOM HOMepe KypHala 3a
1977 ron M IONYYMBILMIT BBICOKYIO OUEHKY dYMTaTeJeit.

ITomMoram cpenathk yTOouHeHMsa M nmceMa H. B. Trawe-
Ba — BeTepaHa-CyAOCTPOUTENIA, MHOro JieT paboTaBIIero B
Hunronaese. OH o6paTny BHMMaHME pPefaKILiMy Ha Pas3iINYHYIO
TPAKTOBKY OJHOrO M TOro e (akKTa B TpexX Marepuaiax:
B crathe O. M. Smartononeckoit ¥ P. C. Kany «9epHOMOpPCKMIL
cynocTpouTenbHbI» («Cynocrpoenmne», 1971, Ne 4) roBopuTCH,
4yTO 3aKJaZiKa JIMHeIMHoro Kopabnia «Vmneparop Hmronar I»
cocToAslack 28 AuBaps 1915 r. Ha 3aBoze «PycCyn», B KHUre
«JepHOMOPCKNM1 CYNOCTPOMTEJILHBIN», HAIMMCAHHOM TEMM Ke
aBTOpaMM B COAPY?KECTBEe CO CTapeimmMM paGOTHMKOM 5TO-
ro 3asofa A. H. CMMpPHOBBIM M BBINYUIEHHOM U3NaTEJILCTBOM
«Cynoctpoeune» B 1973 rony (c. 118), yrBep:kaaercs, YTO 3TOT

KopabJib 6BIN TOPIKECTBEHHO 3aJIOXKEH Ha 3aBojie «HaBaJbs -

15 anpena 1915 roma B nmpucyrcrBum Hukodaasa II; B cTaTee
B. T. CumoHeHko «Ilocaesuwii JiMHKOp PoOCCMICKONM mMire-

pyn» («Cynmocrpoedme», 1976, Ne 1) coofiaercsa, €TO 3a-
KJafKa JHMHelHoro kopa6is «Mwmreparop Huxoaaiz I» co-
cTosllack Ha 3aBojle «HaBallpb» Ha 60OJBIIOM CTarlesie, OCBO-
boxmBIIeMCST TIOCJEe CIIycKa JIMHKOpa «MmMmneparpmia Exare-
puHa II» 9(22) mona 1914 roza eige 10 OPMIMANBLHOrO yT-
BeEpIKACHNUA KopabiecTpouTesIbHOM IporpaMMel. I'e ke, meri-
CTBUTEJNBLHO, MCTHMHA? «MecTO 3aKJafKM I3TOr0 JMHKOpa M3-
BeCTHO TOYHO — 3aBojp, «HaBauab», — mumer H. B. TradeB. —
YT0 Ke KacaeTCA JaThl €ro 3aKJaAgKH, TO TYT YUMTATEIN Ha-
XogATCA B HENOYMeHMN...». VI3y4yeHMe B3TOro BOIpoca IO-
3BOJIMJIO YCTAHOBMUTBL clenyioulee. Kak HM IIapaJlOKCaJILHO,
HO BTOT KOpalbilk «3aKJaAbIBAJICA» ABaKIAbl: CHadaya 9 MioHdA
1914 roma (cM. «Jlorkyax o JpeATeNbHOCTHM DMOpPCKOro MUMHM-.
crepcrBa 3a 1916 r.», c. 75), BO BTOpOIt pas3 15 anpens
1915 ropa «napazHOCTM pazM» — II0 CJIy4dalo IIpuesfia Ha 3a-
Boj, Huxosasa II. Takum o6pas3oM, TOJLKO B IIEPBOI M3 NIpH-~
BeJICHHBIX nyOMMKammMii Ha 3Ty TeMy JAONYIIEHblI OIUVOKN.

H. B. TKayeB YKasbIBaeT TaKiKe Ha HETOYHOCTL OJHOM
3 TIOJPVUCYHOYHBIX IOAMMCEN B cTaTbe OOILIECTBEHHOro M-
pexTopa Myses 3aBofa MM. 61 KommyHapa A. JI. Kypasenb
«JIpeiHOyThl HMKOJIaeBCKUX Kopabenos» (CyRocTpoeHue», 1971,
Ne 10), B KOTOpO¥1 roBOpMTCA O TOM, YTO Ha (OTOCHMMKE
nsobpaxkeH JmHKOp «Mmmneparop AnerkcaHpp III» Ha xopy.
ABTOp nMCbMa IMILET, YTO 3TOT KOpabip elne M0 OTXO04A
OT JOCTpOeYHOlM HabepeskHolM 3aBojia «Pyccyn», rie oH CTpPO-
WJIcH, TIOJIyYMJl HOBOE HazBaHMe — «BoOJii» M IOTOMY Ha XOny
He MOT' HOCMUTBL CTapoe HasBaHMe. Takoe yTBeEpI)KIeHMe BIIOJI-
He IIpaBOMEPHO, TeM Oojlee YWTO M AOKYMEHTHI IIQATBEPIK-
AAIOT: JMHENHbIM Kopabnbp «MmnepaTtop Anexkcanap III»
Opl1 nepemMeHoBaH B «Boiio» 29 anpess 1917 rozma, a B
CTPOIt BCTYIMJ 28 MIOHA TOrO JKe roja IIOf HOBBIM, €CTe-~
CTBEHHO, Ha3BaHMEM.

Tany6okum 3HaHMEM MCTOPUM OTAMYAIOTCA NMCBbMa, IIPHU-~
xopsamme or B. P. YeneneBa u3 ¢. OrBaxkHOoe AMYPCKOI 00~
Jactu. Raxjoe u3 HMX, -Kak IIpaBUJO, COREPIXUT RAEIOBLIO
IIpenJIoKeHNA M IIO¥KeJIaHMA, IIOMOraeT JOIOJIHMTE OIyOJy-
KOBaHHLbIEe pas3MUYHBIMM aBTOpaMM Martepualbpl. Tak, B OqHOM
U3 IIMCEM OH COOOlaeT YTOYHEHHEBIE pa3MepeHMA TryKepa
«IBuHAa» (anuua 51,8; mimpuua 15,5 M) u raauora «BoJsorga»
(42,1; 11,6 M), 0 KOTOpPHIX IIJa peyr B ctathbe H. JI. KoHp-
KoBa «Btopada JIBuMHCKas Bepdb TOProsbIX cynosB» («Cymo-
cTpoeHue», 1976, Ne 6).

Nanee B. P. Yerneses mumeT: «B recATOM HOMEpE XKYpP-
Hana «CypmocrpoeHme» 3a 1976 rox onyGaMKosBaHa BeCbMa
uHTepecHad cratba B. &. ITaBmouenko «Ha mumone «Ce-
HSABUH» BOKPYT cBeTta». HO IoueMy-TO XYAOXKHUK wu3obpa-
3un 3hech «CeHSBMH» JBYXMAQYTOBBLIM, XOTA OH OBIN Tpex-
Ma4TOBbIM KoOpabJieM ¢ IIapyCHBIM BOOpPYXeHMeM OGapka
(rlepBBle ZBe MauThHl HECHNM NPAMBIe Iapyca, 0613aHb — KO-
ceie). O6 sToM roBopurcsa B KHure <. Il. JIutke, HanmcaH-
HOM MM II0 MaTepyajlaM 3Kcliegmimu». XapaKTepHO, YTO 5TO
HECOOTBETCTBME 3aMETUIIM M JpYIrMe YuTaTelINn.

Hayuneit coTpyzHuK IIeHTpaJIbHOTO TroOCYZapCTBEHHOrO
uctopnuyeckoro apxmBa CCCP A. B. IleminH coo6lmiaer B
5TOl CBA3M DPAR WMHTEPECHBLIX (haKToB: «B [OKYMEHTAX O
HaszHayeHun <. IT. JIutke n M. H. CraHIOKOBMYa KOMaHAN-
pamMu crpouBimMxcsa Ha OxTuHCKOM BepdM  Kopabieit
(ITABM®, &. 227, n. 147, n. 371—372 06.) st cyna Ha-
3BaHBI «OpmMKaMy (GpuraMm) B BULEe BOEHHBLIX TPaHCIIOPTOBY.
IIp nozaroToBre K NaBaHMIO, KaK COOOIAJI BIIOCIEACTBUM
cam &. II. JInTKe, GpUru NONyYUMIM NAPyCHOE BOOPYIKEHME,
XapakTepHoe ninsa OapkoB. BuamMmo, B CBAA3M C TEM, YTO 3TU
Kopabnyu CcuMTanuCh BOEHHBLIMM, a OapKaMyu OOBIYHO Ha3bI-
BaJIM TOProBbie CYZa, C TPEMSA-TATHLIO MadTaMM, HECYIIIMMM
(kpoMe Owusamu) npambele napyca, «CeHsBuH» u «Modyep»
v ObIIM HasBaHbl HLTIONIAaMM. ITo cBoeMy mapycHOMY BOOPY-
KEHMIO MIIIonBl GoNblle APYrMX TUIIOB BOEHHBIX CYNOB Ha-
noMuHanm Oapku». YTOYHAA HEKOTOpPble [MHOaHHbIE CTaTbU
B. &. ITaBmodenko, A. Bb. IIlemmH OTMe4YaeT, YTO CTPOU-
TeJbCTBO Ha3BaHHEIX CYHNOB HAYaJloCch emie B 1823 roay u
MPOJOJIPKAJIOCE B OOINEl CJOIKHOCTM OKOJIO TpeX JeT, Tak
Kak LeNb mpenrosaraBllelics SKCIeaAMIiMM MEHaNack He-
CKOJBKO pa3 (KcTaTy, B noctpoiike «Monnepa» u «CeHABM-
Ha» ¥ TIOATOTOBKE BSKCIIeAMIIMM YYaCTBOBANIM Ha3HAYEHHLIE
KOMaHAMpaMy Ha 5T Kopabmu eme B 1824 roxy kanmraH-
neriteHanT K. IT. Topcon u nerreHanT M. A. Becrtyxesn, co-
CllaHHBIE€ BIIOCJIEACTBUM 3a YydacTHe B BOCCTaHMK nexabpu-
cToB 1825 ropa).

VIHBIMM CJIOBaMM, TEPMMH «IIJIIOIN» He OBLLI YyCTaHOBUB-
mmMcA. . Tak, aamupan A. C. IIIMmMKOB B cBOEM MOPCKOM



cJioBape Mo KopabGiectpoeumio rmiuer: «Ilmromn... cyaHO
BeCchbMa OKpYTIJIOe... MayuTa ofHa ¢ OOJbIIMM IapycoM, C ra-
delleMm M I'MKOM...» (Cc. 172). B sBpmenmem B 1874 roapy
«KpaTKoM MOpCKOM cJoBape» B. BaXTuHa roBOPUTCA, YTO
«ILJIION» — CYAHO KOPBETCKOro MM KJMIIEPCKOTO BOOpYIKe-
HUA» (€. 464). ITo-BuauMMOMY, HA ITapyCHOE BOODYKeHMe IIJIIO-
IIOB BO BCE€ BpPEMEHa He CYIIECTBOBAJI0 YCTAHOBMBILEroCH
B3rJifgia — OHM MOrJiM OBITh M OHO- M ABYX-, M Tpexmay-
ToBbIMK. CKOpee, TEpMHUH «ILIIOI» — Ha3HayeHne cynHa. Tak,
YK€ B rofbl BTOPOIi MMPOBONM BOMHBI IIJIONEI BBITTOJHAIN
POJIb MOCBIJILHBIX M CTOPOKEBBIX CYLOB.

Bor 4TO nmiieT 1o 3TOMY IOBOAY IpelcelaTeslb KOMMUC-
cun 1o uctopum OXTHMHCKOro apgmupalreiictBa (ubiHe Iler-
po3aBojyia) MHXKeHep-cypocTpouTenb B. M. KaHaT4MKOB:
«PD, P, Becenaro B csoeM «CrniMCKe PYyCCKMX BOEHHLBIX CYZOB
¢ 1668 1o 1860 roxm» oTHOCUT «CeHABMH» M OJHOTUITHLIN C HUM
«Moayiep» K KJaccy 6puros. TaKoOro e MHeHUA IIpUAepKuBa-
erca u V. A. BeixoBcKkMit B KHUre «PacCKrasel 0 pyCCKMX KO-
pabnecTtpoutTenax». PAx MaTepuasioB, KOTOPBIMM  pacriojia-
raeT Hall 3aBOJi, TaKye JaeT OCHOBaHME CUMTATb, YTO OHU
3aKkJajbIBaaIMCch Kak Opuru. Cienyer mnogyuyepKHYThL, 4WTO 3THU
KOpabJy IT0 CBOMM XapaKTEPUCTUMKAM M pPas3MEpEHUSIM COOT-
BETCTBOBaJIM IPYrMM CyZaM KJacca OpuroB, CTpOMBLIMMCH B
T0 BpeMA B OXTMHCKOM aJMupaJlireiicTBe (Hanpumep, «Te-
JeMaK», I037lHee ydYaCTBOBaBIIMII B cocTaBe YepHOMOp-
CKoro d¢aora B Oiorane JMJappauei). IIlaronbl ke, COO-
pYykaBllMecs TOrfa Ha Bepdy, MMeNIM 3HAYMTEJBHO OoJabilnme
pasMepenusd; Tak, Hanpumep, «IIpeanipuaATHe», Ha KOTOPOM
O. Koreby B 1823—1826 romax CoBepIIMJI KPYrocBeTHOE ILjIa-
BaHMe, ObLI Ha 12 M pgamuHee «CeHABMHa» M B 2,5 pasa Ipe-
BOCXOAMJI €ro I0 BoAoOM3MenieHMIO. VI3BeCTHO, 4TO B XOje
CTPOMTENBECTBA KOHCTPYKUMA U ocHamueHue «CeHABMHa» M
«Mounaiepa» npeTeprieiM MHOTO M3MeHEHMM. 3ajyMaHHble KaK
OIMHAKOBLIE, OHM OKA3AJIMCb pPa3HBEIMM He TOJBKO II0 KOH-
CTPYKIIMM ¥ BMECTMMOCTM, HO M XOJOBBHIM KadecTBaM. OO
3TOM, B WacTHOcTH, nuiuer U caMm <D. II. JIutre («Ilyrere-
CTBME BOKPYTr cBeTa Ha BO€HHOM IuioIe «CeHsaBUH» B 1826—
1829 ropax». M3p. 2-e, I'eorpacdhuzzaT, 1948, c. 9). MoxkHO nipef-
TMOJIOKUTE, YTO TIPM JOCTPOMKE ObLIM chellaHbl M3MEHEHUA
M TIapyCHOTO BOOPYXKE€HHMA Kopabmerr Ha KJlacc ILIIONa ¢
YCTaHOBKOM TPeThEM MauThl. OTO ITOKAXKYT AaJIbHEMIIMe uc-
CJIEIOBAaHMA apPXUBHBIX MaTEPMAJIOB».

JIOTIOJIHAA MHTEpPECHBIMM cBeileHMAMU crateio WM. B. Tup-
ca «CynocTpouTesibHaA NPOMBIIIIIEHHOCTL B IEPBLIE TOAELI CO-
BeTCKOM1 BJacTu» («Cynocrpoenmue», 1974, Ne 12), neHMHrpa-
Ieu JI. A. HoBuKOB nmuieT B CBOEM IMCHME B peAaKIMIO:
«MBI [OJ2KHBI BOCCTAHOBUTL MCTOPMYECKYIO TOYHOCTL ITOHS-
it «laJiepHBINi OCTpoB», «lajiepHbIT J[ABODP», «I'aJiepHBIN
ropt» u «I'anepHada Bepdb», YTOOLI MOJOAEXKL He CMEILN-
BaJia 3TUX HA3BaHMIA. . .».

Hemajiag 4acTb pPeJaKIMOHHOM IOYTHI HOCUMT MHGoOpMa-
LIMOHHBIN XapakTep. OO0 OTKpeITMM My3ed Ha JleHuHrpap-
CKOM AJZMHMpPAJTENCKOM 00BbeAVHEeHMM CcOOOliaeT BeTepaH Cy-
noctpoenus u ¢gaora A. H. MMapuH. «3T0 60OJIBIIIOE COOBLITHME
B XU3HM KOJJIEKTMBA COBIAJIO C JPYIMM He MEHee BaX-
HBIM — n3gaumueM wuctopun JIAO (B. M. OpacoB «Apgmmn-
panreipl», Jleuuspar, 1976). Cpenyt pesMKBUIT PEBOJIOLMOH-
HOl, 0O0€BOVI M TPYIOBOJ cJaBbl aJMMPAJITENLEB — rajgepest
dotorpacdhmit I'epoeB Cormasmuceruyeckoro Tpyna H. . V-
KaJjioBa, M. &. IlorameBa, A. JI. MamaeBa, II. C. Apumnba-
coBa, H. T. TpodumoBa, naypeatcB I'ocyfapCTBEHHONM IIpe-
M CCCP B. M. AnxtoHoBa, B. WM. TopbyHoBa 1 11€JI0T0
pAna Apyrux IepefoBMKOB IPOM3BOACTBA M BETEPaHOB TPY-
Ja. B My3ee ApKO ITOKaszaHa MCTOPUA Pa3BUTUA OTEYECTBEH-
HOro cyzoctpoenud. C AaMupanTeiicKuX Bepden yxoamam
B IIOXOJbI IIETPOBCKME raJjiepbl, IepBbleé PYCCKMe OpOHEHOC-
IIbl, Kpejicepa, JMHENHbIE Kopabiu. 37ech AE€MOHCTPUPYIOTCA
MoOIeJIM KopabJieii PpeBOJIOIIMOHHOM BCKaAphbl BO IJjiaBe C
«ABpOpO#» M IIOCTPOEHHLIX Y?K€ B COBETCKOE€ BpPeMSA CYHOB —
oT JecoBo3a «MakcuMm TOpbKMIt» JO aTOMHOrO JIE€NOKOJIa
«JIeHmH». BOJBIIOE MeCTO Ha CTeHNaX OTBEAEHO MATEPMAJIaM,
PacCKal3bIBAIOMIMM O TrepoudecKoit obopoHe JleHMHrpana B
rogbl Bemmkoyi OTedvecTBeHHOM BOMHBL .. DMyseit [oJsKeH
cTaThb M 00A3aTEeJBbHO CTaHeT IEHTPOM OOJBIION BOCIIMTaA~
TeNLHOM pPabGoThl, TPOBOAMMOM B OOBLEAMHEHUM CpeAy MOJIO-
OEWN. . .».

AmnayornyHoe nmucpMo npuiio ¥ or B. T. ITop6opcko-
ro — NpefceniaTedd CEeKIMM MUCTOpMM INIp¥ YepHOMOPCKOM
mexxobsmacTHoM npaBiaenuy HTO mm. akagemuka A. H. Kpei-
JoBa: «B 3maHmy ObiBliero wmraba YepHoMOpPCKoro ¢JioTa

Cypocrpoernuve Ng 10, 1977 r.

Ha AJIMMPaNLCKOM YJIMIle CO3[0aeTCA MY3€M MCTOpUU CYHO-
ctpoenus HMKoJaeBa. 3TO 3JaHMe, ITOCTPOEHHoe B 1794 ro-
Iy, ceydac pectaBpupyeTcd M OyZeT roroBo K 60-jeTHEMY
100uaero Benukoro OKTAOpA. B ogMHHAaAIlaTH 3ayiaX IJIaHU-
pyeTcA pas3BEepPHYTb BHKCIIO3UIIMIO, OTPaKaloUIYI0 MCTOPUIO
cynoctpoeHusa ¢ 1790 roga, TaK KaKk MMEHHO B 3TOM roly Ha
HukonaeBckoii BepdM ObLI NOCTPOEH TIIEPBHII IapyCHbBIN
44-mrynieynbni Kopabab «CB. Hukomari»., B mMarepuanax My-
3eda Oyner OTpakeHa 3BOJIIOLIMA HMKOJAEeBCKUX 3aBOJOB, pas3-
BUTHME TEXHOJOTMM ITOCTPOMKM CYyZIOB, HOBafd TeXHMKa, HO-
BaTOPCKaA AeATENBHOCTE HMKOJIAEBCKMX KopabeJsioB, ux yda-
cTue B BEBICTaBKe AOCTMKEeHMIT HapoaHoro xoazsarctsa CCCP.
YiKe Hadalu IIOCTYIaTh OT JKMTEJNElN ropoja WMHTEpeCHBIE
JOKYMeHTBI M ¢oTorpadum, n3 IeHTpalbHOro0 BOEHHO-MOpP-
CKOro Mysed B JIEHMHIpajJie INOJYy4YeHBbI MaTepualibl, OTHOCS-
myeca K ucTtopum cypoctpoenma HuKojaeBa. OKCrioHaTamMm
HOBOI'O My3ed CTAaHYT TaKxKe HAKOpHA, NYLIKM M HEKOTOphIe
KOHCTPYKIIMM JepeBAHHBIX KOpabJiel, IMOAHATHIE CO JHa PEKU
IIpM pacyYMCTKe aKBaTOpum 3aBoga MM. 61 Kommynapa. Cek-
uMA ycTopuyu obpaniaeTca K BeT€paHaM CYAOCTPOEHMA C
npock00i1 BBICBLIATE CBOM BOCIIOMMHAaHMS M MaTepMaJbl, OT-
HocAlmecs K mcrtopum HuKoaeBCKMX 3aBOLOB, IO ajpecy:
327000 HuxoJjaes, 06., yi. llekabpuctos, 32.

B cBoem mumceMe ctyheHT-ropuct A. B. TurpoB us Up-
KyTcra rmmueT: «B 1901—1912 roznax Ha ozepe Baiirkax jnen-
CTBOBAaJIa KEJIEBHOMOPOXKHAaA IleperipaBa, OCYLUECTBJIABILIAMA-
Ccs C IIOMOLIBIO JIEIOKOJIOB «Baltkali» M «AHrapar». BTopoit
u3 HMX Obln B 1918 roAly ¢JlarMaHCKMM CyZHOM (QIOTUINY,
nomorasilerd B 60ppbe ¢ KOHTPPEBOJIOIMOHHBEIMM GaHAaMM.
Jlenokos «AHrapa» COXpPaHMJICA A0 HAIUMX JHEN — Ha ¢oTo-
rpacdoum OH wuz300paxkeH B BaauBe JVIPKYTCKOro BOXOXPaHM-
aumia Ha 21-M KM BajikasbCKOro tpakta. K 60-yneturo Benu-
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Jlenokon «Anxrapa» B 3anuBe HpKyTCKOro BOJAOXpaHHAMILA.

Koro OKTAGpA JeIOKOJN INIAHUPYETCA BOCCTAHOBUTL M IIO-
CTaBUTBb B 4YepTe ropoja Kak CYAHO-IIaMATHMEK, CYJAHO-MY3eIl
3neck OyayT cobpaHbl MaTepuaJsibl, pacCKas3bIBallle O pe-
BOJIIOLIMOHHOI Oopnhfbe cuMOMPAKOB, 0 60AX 3Ba YTBEpPIKIAEHUE
Biractn CoBeToB». B YacTH NOXeJJaHUA B aJjpeCc peAaKkIMu
A. B. Turpos BrIcKazaJ ciepnymoiiee: «Ha Moy B3ridAn, He-
00X0AMMO dallle NOKa3bIBaTh HamboJiee MHTepeCHBIE Kopabau
OTeueCTBEHHOro M MupoBoro Giora (zmenaTe uepTeXM Ha
BKJIEMKaX, KaK 5TO ObLIO, Hanpumep, ¢ 6otukom Iletpa I),
OTpasKaTb, II0 BO3MOIKHOCTH, IOPUAUNYUECKYIO CTOPOHY IPOEK-
TUPOBAaHMA M TIIOCTPOMKM KOpabJielt ITpOIIIOro;, BeJb M3Be-
CTHO, 4TO, Hanpumep, I'epMaHMM y[aJioch TOCTPOUTHL HaKa-
HYHE BTOPOM MMPOBON BOMHBI BOIIPEKM 3allpeTy TPU THIKE-
JIBIX Kpericepa Tuna «JlordanaHm».

ITa MbICIb TpebyeT rnoAcHeHudA. Jlejsjo B TOM, YTO IIOCJE
IIEPBOII MMPOBOI BOMHBI I'epMaHMM IO yCJoBUAM Bepcaib-
CKOro Mupa 3alpeljaljoCcb CTPOMTH KOpabiyu CTaHAapTHBIM
BopiousMenleHnemM cCBbIlIe 10 ThIc. T. HayaB BO3poOXjeHUe
cBoero (pJIoTa M He MMes IpaBa Ha INOCTPOMKY JIMHKOpa, HEM-
LBl Mol Ha XUTpocTh. OHM paspabotanmyu tun «Ilannep-
mudgde» (OpoHeHOCI]a), KOTOPHIN INPM CTaHAAPTHOM BOIOM3-
MELIEeHUN THAIKEJIOr0 Kpericepa MMeJ, IO CYTU JeJja, apTui-
Jepuio JIMHKOpa — IIeCTh 11-A10/IMOBBIX OPYAMIA IilIaBHOrO Ka-
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mmbpa, HaXOOMBHIMXCA B OpOHMpPOBAHHBIX OamHAX. B Tede-
Hye 1926—1930 ronoB ObLIM ITOCTPOEHBI Tpu Kopabia («Jorru-
naHna», «Aamupan Illeep» m «Aamupan Illnee»), BomieAIINX
B VICTOPUIO ITIOJ, Ha3BaHMEM «KapMaHHBIX» JMHKOPOB. Takue
Kopabiym roToBMBLIAfiCA K BolHe I'epMaHMA paccuMThIBAJA
MUCIOJIL30BAaTL B KadecTBe peiyiepoB B ATinaHTUKe, Cyasba
«KapMaHHBIX» JMHKOPOB CJIO}KUIACh OJMHAKOBO — BCe OHM B
pasHoe BpeMA ObLIM NOTOIIEHBI. TOJBKO ITOCJIe BTOPOI MU~
POBOJT BOMHBI CTAJI0 M3BECTHO, YUTO BOJOM3MEILEHME 3TUX KO-
pabneit BMecTO opMIIMAaNBLHO OOBABIEHHBIX 10 THIC. ITPEBBI-
maJio 15 Theic. T.

HebespiHTEpECHO ITPOAHANIM3MPOBATL XOTSA ObI YacTb OT-
BETOB YMTATEJE)I HA pas30CciaHHble pemaxKiyell aHKeTHIL
OueHb MHOrMe CTaBAT Ha IIEpBOe MECTO II0 MHTEpecy Ma-
TepPMAJIbl Ha MCTOPUYECKME TEMBI, ITPUYEM TAK0€ MHEHUE BbI-
paskalT JIOAM CaMBIX pPal3MYHBIX Ipodeccuii M BO3pacTa:
crymeHT MOCKOBCKOr0 sHepreTuyeckoro mHetutyra B. B. Ko-
CTPOB, MHIKEHEP-BJIEKTPUK-CyJocTpouTens wu3  MOCKBBI
A. H. CoroJqioB; MHKeHep-cTpouTedb 3 JleHuHrpaza O. A. 3u-
HOBBLEB, WHXKeHepbl-MexaHuky u3 KueBa B. I. BopoOres
u B. Y. fctpeboB, OBIBIIMIT KanMTaH [aJibHEro ILIaBaHuA,
HbIHe neHcuoHep n3 CeBactononsa b. FO. Illarono; MHM»KeHep-
KopabJiecTpouTENb, KAHAMAAT TEXHMYECKUX HayK M3 Opeccel
J. B. KuinerHep, 5JEKTPOMEXaHMK TeIJIOXoza «Tarmi»
H. A. KosaleHKo, ciaecapb-cbopiimk u3 KumeBa B. A. Tu-
T0B, KypcaHT u3 Purm C. M. IlIBeoB M MHOrmMe IApyrmue.
Hemano M TaKMX, KTO BOIIPOCHI MCTOPMM CYJAOCTPOEHMA OT-
HOCUMT Ha BTOpPOe MECTO, BCJel 3a CBOel OCHOBHOJM CIely-
aJBbHOCTBIO: ITpodoeccop KadeApnhl TrUApOMeXaHMEM JleHMH-
rpajckoro kopabinecrpourenbHoro HcTUTyTa C. C. 30J10TOB,
3aB. Kadenpoit paauosneKTpoHuku JIOTU wum. VIiIbAHOBa
(Jlennna) B. /. BMHOKRYpPOB, MHIKE€HEP-MEXaHMK M3 BpAHCKa
I'. K. Ke60benb, cyznoBoit npoBepiniuK Jaib3aBOAa, CTYNEHTKA
V RKypca JBIIN HMpuHa CrenaHOBa, MHKEHEP-KOHCTPYKTOP
u3 XepcoHa E. B. JI030BCKMI1, KOTODBINM, KCTATH, BBICKA3bI-
BaeT NOKeJIaHMe O JKeJIaTEeJILHOCTHM NMyOJmMKalMmu cTaTei, pac-
CKa3bIBAIOIIMX OO OIbITE IPOEKTHMPOBaHMA Kopabmerr u cy-
JOB — KaKMe BCTPEYAJMChb TPYAHOCTM, KAaK JeJaJINCh dYepTe-
KM, KaKk OblIa HaJaKeHa OpraHMs3aliMa CyAOCTPOMTEJLHOTO
nena?

Pa3nuyHbIX MOXKEJaHUM M IPeJIOKEeHMII B aHKETHBIX
IaHHBIX COAEPKUTCH HeMaJo. Tak, untartesir Baaanmup sKu-
ryJieB u3 KammHuHa nmineT. «HpaBuUTCsa AOKYMEHTAJNBLHOE U
XYIOXKECTBEHHOe M300paxkeHne WMCTOPUMYECKMX Kopabneri.
XoTten Obl BUAETH MaTepMaJibl O 3apoKIeHuM KopabiecTpoe-
HMS M MOperuaBaHus, cypoctpoutensax JlpeBHeir Pycu, kKo-
pabunsx Tanryra u O3ens, Kammaxkpmuy, HaBapmHa u Cuno-
na, CeBacTonoJyiss BpeMeH KpBIMCKOJT BOJMHBI, a TaKiKe 0 Cy-
Jax apeBHero Mmupa — CajnaMuHa, AKIIMyMa, JIellaHTO M T. 4.».
A BOT MHEHMe apXMTeKTOpa BuxktTopa BacAxkmMHa u3 Baky:
«Bonplie wmctopum TexXHMKU cypoctpoeumsa XVIII, koHua
XIX, Havasa XX BekoB. Heo0xXoammo roxkasbIiBaTb XapaK-
TepHBIE OCOGEHHOCTM KOHCTPYKIIMII KOpabGierl OCHOBHBLIX IT€-
PMOJIOB pPas3BUTUA CYJLOCTPOeHMs, OCOBEHHOCTH KOopabesIbHOM
apXUTEKTYpbl B 5TM IepuOJEHL ..». Cnecappr TaraHporckoro
CyAOpeMOHTHOro 3asojia P. A. KyimkoB npejjiaraer BBeCTU
py6puru Tuna «Kopabmu-repou» uam «Pacckaspl 0 3HaMe-
HUTHIX KopabiAax» M nybiMxoBaTh MaTe€pMaJbl 00 MCTOpUU
X CO3[AHMA, IUIaBaHMA M 0G0OEBOro MCIoOJb30BaHUsA, 00A3a-
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TE€JILHO COIIPOBOXKJafA TEKCT dUepTexaMu u (HOTOCHMMKAMM.
Ho u 3TOoro, mo ero MHEHUIO, MaJiO — HAJl0 PEeryJIapHO OCBe-
IIaTh MCTOPMIO CYAOMOAEJIM3MA, IIPOEKTUPOBAHUA CYHOB,
SHEPreTUYEeCKMX YCTAHOBOK, OOJbIlle pacCKa3bIBaTk O CTa-
PMHHEBIX KOpabnax BapyOesxHoit noctpoikyu. IlpernopaBaTein
KaJIMHMHrpajgCKoM MOpeXoAHOM IIKONEI Baaum Cykad xoTed
ObI BUJETEL B sKYpHaJe OOonpille MJMIOCTpanuit (B TOM dYucie
M LBETHBLIX), NMyOIMKaIMii 0 KopabisX-BeTepaHaX, MOPCKOM
MOZEJIMPOBaHUM, O JNOCTUKEHMAX CYyHOCTpoeHMa 3a 60 xner
CoBeTCKOM BJaCTU. PYKOBOAUTENL CYAOMOAENHLHOrO KPYKKa
Y. X. IllabakaeB oTMedaeT B aHKeTe: «9TOOBI 'PaMOTHO W3-
FOTOBUTHL TY WMIIM MHYIO MOJEJIb, MBI IOJIL3YyEMCA HEKOTOPLI-
MU MaTepMmajaMyu M3 Baulero KypHayla. Ho HYKHO OGoJblne
rnedyaTaThk YEpPTEMKeM McTopMuecKuMX Kopabmeir B 1/50, 1/75,
1/100 u 1/200 HaTypaJILHOI BEJUYMHBI, MX W300paKeHus u
roapobHble JnaHHbIe. IIpocTo Heobxommma pybpuxa «Cymo-
MopenupoBaHMe». Ero mnojiep:XMBaeT MHIKEHEP-3JNEKTPOHUK,
MacTep CIOpTa no cyaoMmojesmaMy uz Tommmcu I'. P. Jlom-
canse: «Yoke ceHyac MCIIOJIBL3YEM HEKOTOPHIE BalllM MaTe-
puaJbl NpM BBIGOpPE M IIOCTPOVKE MOAeJel, HO MEUTaeM O
paszese, IMOCBAILEHHOM «MaJIoMY (PJIOTY» — CYAOMOJAEIN3MY».
Kamuran taHkepa C. A. Kamuka nuiuetr: «Ilo onmybimkKoBaH-
HBIM B JKYpPHaJjie MaTtepuajlaM s cocTaBuJy anbboM o MCTO-
pun cyzgoctpoeHusd. Iloyuymnsioch MHTEpPECHO, Ha MOM B3TJAf,.
Boarlle ucTOpmMyecKMX O0030pOB M IIBETHBIX BKJIAJOK, TaK
HeOOXOAMMEIX KOJIJIEKIIMOHEpaM ¥ MopesmcraM». Iaa pabo-
yero u3 BoJarorpaza H. J1. KoTtoBa npencrasmim Obl MHTEpPEC
cratbu o ucropum ISIIPOHa, yeprexy M onmMcaHue IIOAHA-
TBIX CyJZIOB, pacCKas3 006 MX BOCCTARHOBJIEHMM M HRAJIbLHEIMIIEN
cyanbe.

BesycsoBHO, 3TM M MHOrMe ApYrue TIOsKeJIaHMA, a TaK-
JKe KpPUTHMYECKME 3aMeyaHMs, BbICKa3aHHbIE HAIIMMM YUTa-
TEJIAMY, pefaKlIMA YYMTHLIBAET B CBOMX ILIaHaX. dacTb npen-
JoxKeHuit OyheT INpeTBOpEeHa B KHM3HbL YiKe B OmmiKariee
BpeM4.

O630p penaKIMOHHOM IIOYTHI XOYETCA 3aKOHYMUTH CTpPO-
ramMu un3 miceMa A. M. KoxHoroBa m3 MocCKBEL: «J[BaaliaTh
IEPBBINI TOJi BHIIMCEIBAID A KYpHan «CypocTpoenme». Jro-
OJI0 ero 3a MaTepMaybl MCTOPMYECKOro ILIaHa, Kpaco4yHoe
odopMIEHME, €XKErOiHbIM 0630p 0 BOEHHOMY KopabJiectpoe-
Huio. Halila cTpaHa — BeJIMKasg MOpPCKadA Jep:kaBa M, KOHed-
HO, MM€eT CBOI0 MOPCKYI0 McTopMio. fl oueHb paf, 4TO KYyp-
HaJl Ha CBOMX CTpaHMIlaX YCIIEIIIHO ee ITporiaraHaupyetr. Hu-
KOrJla f He IMCaJ IMCEM B pelaKlMM M BOT HE CHEpKaJ-
cA, NTOTOMY 4YTO MeHSI OYKBaJIbHO ITOTPAC BTOPOM HOMED 3TO-
ro roga. Jlexo B TOM, 4TO A, OBIBIUMII MOpPHAK, YK€ MHOrO
JeT cobupar MaTepMaJibl II0 MCTOPMM PYCCKOTO U COBET-
ckoro ¢JiIoTa M B 3TOM MHEe rnomoraetr KypHanl «CyxocTpoe-
HHMe». BesmkonenHbel MaTepuanwsl o «IIlpenectuHanimm». Brua-
rofiapi0 3a TaKOM IIOJIapOK MHE M BCEM JIOOMTENAM MCTO-
pum». ’

Yro K, pefaKIus pacleHMBaeT 5Ty IIOXBAJY B CBOMI
azpec KakK aBaHC Ha Oyzayinee. CTpeMACH YJIYYUIMTL paboTy
II0 pas3fely MCTOPpUM, MBI IIIAHMPYEM INIyOJIMKOBATH OGOJBLIIIE
MaTepMaJioB, MHTEPECYIOIMX CaMbIil ILUMPOKUIT KPYT YUTa-
TeJen.

B. E. YepHOODPHMBEL,
3aBEAYIOLIMI OTAEJIOM MCTOPMM
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BEHELLUAHCKHH TANEAC KOHLLA XVII B.

(K 7perved ctpanuye o6roxku scyprara)

B ranepHrix ¢ioTax cpeau3eMHOMOPCKMX TOCYZapCcTB
rajleacbl NOABUIMCL B XVI B. 3T CyIa OTIMYAJIMCHL OT ra-
Jep OGONBIIMMM pas3MepeHMAMM M OoJlee MOIIHBIM apTHUJLIE-
pMiicKkMM BoopysKeHMeM. IIyIIKM Ha HMX pacriojarajuce B
HOCY KakK AJf cTpenbbbl NMpAMO II0 KYpCy, TaK M IO 6op-
TaM, KaK Ha NapyCHBLIX KopabiAX. ApTUiiaepuAa 3aHMMala
HOCOBYIO M KOPMOBYIO OKOHEYHOCTM, a CpeJHAs 4YacTh HC-
noJyp3oBayachk AJiA Beces. C Kaxaoro Oopra ycTraHaBJIMBa-
Jock 1o 25—30 Becen paymHOM o 15 M. Ha opHO Becyio pa-
60oTas0 10 neBATEH rpebiloB. B parioHe pacCIONOYKEeHUA BeCeJ
YCTaHAaBJIMBAJICA KPMHOJIMH, K KOTOPOMY KpPENMUINChb YKJIIO-
4YuHBL VICIONMBb30BaHME 3HAYMUTEJIbHOM WacTyu HNJIMHBI KOp-
nyca pJisi YCTAHOBKM IIYIIEK TIIPUMBEJIO K OTHOCHUTEJHHO
MEHBILIEMY, YeM Ha raJjiepax, UMCJIy BeceJl M, COOTBETCTBEH-
HO, K CHMXXEHMIO CKOPOCTM M MaHEBPEHHOCTMU.

Taneacbl HecnyM TpPaAMLIMOHHOE JJA rajiep penKoBoe Ia-
PYCHOe BOOpYIK€HME, OAHAKO B CBA3M C MX OOJBIIMMHK pas-
MepaMM Ha HMX OOBIMHO ObIJIO Tpu MauTbl. Ha raneacax
XVI B. HOCOBasd OKOHEYHOCTL MAaJI0 OTJIMYAJIaCb OT raJjgep,
HO B XVII B., mogo6HO nNapycHBIM KOpabJifiM, cTajla 3aKaHYIM-
BaTbCA MAacCCHMBHBIM KHABAMIENOM, YKpPallleHHBIM HOCOBOI
¢burypoii.

HHTepecHOe OnMMCaHMe raJjieaca OCTaBMJ TIJIaBHBINM Kopa-
GeypHBINT apxXuTeKTOP PpaHIly3cKoro Tymonckoro rnopra Ko-
JoM6, xuBHIMIT B KOHIle XVII B. I'aneac, n3o0paKeHHbII HA

TpeThe cTpaHulle OOJIOKKM, MMeJNl AJIMHY MEXKAY IITEeBHA-
MM oOkoJio 50 1 mmpuHy Ha Muzere 9,7 M. Ero ocHosBHOe
ApPTUIIIEPUIACKOE BOOPYXKEHME COCTOSNIO M3 30 opyamii (18 u3
HUMX — MopTHupkl). KpomMe TOro, B CpefiHe dYaCTM CyAHA
6bLIM  ycTaHOBJEHBI 14 danpKoHeToB. IlopaskaroT cBOMMMU
pazMepaMy JeTaJM IIAPYCHOrO BOOPYIKEHMA: TrpoT-MayTa
IIpy BBICOTE OKOJIO 30 M Hecsa peit anmHoi 41,6 M, ¢oKa-
pei mMea AIuMHY 35,2 M NIpM BBICOTE MayTHI OKOJIO 20 M, Ou-
3aHb-peyi — 25,3 M IpM BBICOTE MadyThl Bcero 17,9 M. OKu-
naMx Kopabyiga HacuuTBIBaAl OKOJIO 1000 dYWeJOBEK — Karm-
TaH, €ro IIOMOIIHME, 425 rpe6nos, 350 congar, 30 KaHOHM-
poB, 60 MaTpocoB M 12 pyneBBIX, 40 HAJACMOTPIIMKOB HaJ
rpefilaMM BO rjaBe C dYeTBHIpbMsA odullepaMM, JBa Bpaua,
noscoburle paboume 1 T. n. IIOCKOJBKY KanmMTaHaMy Ha3Ha-
Y4YaJIMCh TUTYJIOBaHHEIe OCOObLI, MMeEBIlIME, KaK IIpaBMJIIO, CJla-
60e mnpexacTaBJIeHME O MOPEXOACTBE, IPM HUX COCTOAJN lie-
JBI}M IUTAT CIIEIMAIMCTOB-MOPSAKOB.

T'poMo3aKMe, IMBINIHO YKpallleHHble rajgeachl oObI4HO MC-
MOJIL30BAJNCh KaK (PIIarMaHCKMEe CYLa IaJiepHBbIX QIOTHUIIMNI
M HEINOCPEACTBEHHOrO ydacTMdA B abOpZasKHOM CXBaTKe He
npuauMaan. BecbMa 3HaYMTENBHAA CTOMMOCTE M OoJbllne
3aTpaThbl Ha COJEepIKaHMe 3TUX Kopabyei IpenATCTBOBAIM MX
IIMPOKOMY pachpocTpaHeHuo. Jlame B CaMbIX MOLIHBIX ra-
JepHBbIX (JIOTaX, HACYMTBHIBABILIMX COTHM 0OOEBBIX ralep, 4mc-
JI0O raljleacoB PpeJKO TIpPEeBBLIIIAJO AecATOK. VX TmoCTpoitKa
npeKpaTuiack B Hadayie XVIII B, Korja pasBUTHE TEXHUKH
NJIaBaHUA TOJ NapyCcaMM ¥M MOIIHOE BOODPYEHMe INapyCHBIX
KopabJyieit orpaHMYMIIM IIPUMEHEHMEe rajep 3aKpbITHIMM IIpH-
DpesKHBIMM BOLAMM.

JI. C. MNumenosa, B. b. Ocunuyk



VHDPOPMAIIVMOHHBIN
OTJIE]

MHpOpMaLNa

K 60-aemuro Beaurxozo Oxmabps

U3 ONbITA COLUANIMCTHYHECKOIO
COPEBHOBAHUA HA 3ABOAE
um. 61 KOMMYHAPA

3. B. beasesa

Bosnbuioit nmpon3BogCTBEHHBIN OIMBIT HAKOMWUI 3a
CBOIO IIOYTHM JBYXCOTJIETHIOIO VICTOPMIO KOJIJIEKTUB
HUMKOJIaeBCKoro zaBoza uMm. 61 Kommynapa. Hemaso
CJaBHBIX TPYHOBBIX [MO€JI HAa €ro c4YeTy 3a Trojbl
coBeTcKOit Biact. OcobeHHO TIOAOTBOPHOI MJIA Cy-
JOCTPOUTEJIEI~KOMMYHAPOBLIEB CTajla AeBATas MNATU-
JIETKA: OCBOEH BBIIYCK TPaHCIOPTHBIX pedpukepa-
TOPOB HOBOTO THIA, JOCPOYHO II0 BCEM TEXHMKO-IKO-
HOMMWYECKMM IIOKa3aTeJNIM BBIOJHEH IroCcyJapCTBeH-
HEBEIM IIaH. B TeueHne 18 KBapTajioB KOJIJIEKTUB 3a-
BOZa 3aHMMaJl KJaCcHble MecTa BO BcecorzHom co-
LMANMCTUYEeCKOM COPEBHOBAHWUM Cpedy NPeArpHUATUN
OTpAacyu.

B ropgpl neBATON NATWIETKM NOJY4YWIIM PasBUTHE
BajkHele (OpMEBl COLIMAJNCTUYECKOTO COpPEeBHOBA-
HUS, cpefy HUX — 3aKJI0UYeHle B3alMHBIX JOTOBO-
POB Ha TPYZOBOe COMEPHUYECTBO, B OCHOBY KOTOPBIX
IIOJIOKEHO  00s3aTeJIbHOE  BBINIOJIHEHME  ILIaHOB.
JIByXCTOPOHHUII [OTOBOP 3HAUYUTEJIbHO IIOBBICWJI OT-
BETCTBEHHOCThL COPEBHYKOUMXCH 3a Ppe3yJbTaThbl
CBOEro TpyZa. YsKe IlepBble UTOrM IIOKa3aJy nei-
CTBEHHOCTh 3TOT'O B COPEBHOBaHMSA. ¥ CIIEIITHO pa3-
BUBaeTcA U ofHa u3 3ddeKTUBHEIX (POpM COPEeBHOBA-
HUS — Ha CTPOSALIEMCA CyJHe, LieJIb ero — MoOuim-
30BaTh KOJUJIEKTUBBI Ha OOpeOy 3a COKpalleHue mne-
proZia MOCTPOMKY ¥ JOCPOYHYI0 chady cynHa. Copes-
HyIOTcA OpuraZbl ¥ YYacTKM, 3aHATBIE Ha JOCTPOI-
Ke, WTOIrM TIIOJABOLATCA CHeMaJpHO!I KOMMUCCHein,
YTBEPIKICHHO AMpeKLMeil M 3aBKOMoM Ipodcoro3a,
3a pgerany. HeofHOKpaTHO BBIXOIMIM robennTessMu
y4acTKM crapmmx wMactepoB B. A. Adanaceesa,
A. A. Tapanenrko, E. . RKymuuer, J. A. Tyaa,
II. A. KXosauMHCKOro, KOJJIEKTMBBElI MAacCTEpPOB
A. M. Maprkorenrko u II. B. CaseHko, Opuraiset
T. C. Ba6bux, E. C. KpaBueHKO 1 MHOTVE IpyTHue.

JlocpouHoe BBINOJIHEHMe 33JaHMii U HAarMpsiKeH-
HBIX COLMAJIMCTUYECKNX 0083aTeJIbCTB BO -MHOIOM
3aBUCUT OT aKTMBHOCTU ¥ TBOPYECKOTO BKJIAa Ka-
noro cymoctpoutens. IlImpokuit pasmax npuobpeio
MMaTPUOTUYECKOEe ABUKEHIE 32 BBINOJHEHNEe JIMYHBIX
¥ OpurafiHeIX NIATUIETHUX IUIAHOB, IIpefyCMaTpu-
BAaIOLIMX YJyd4llleHMe KaueCTBa NPOAYKLNY, BDKOHO-
MMIO0 MaTepuaJioB, TOILIVBA, 3JIEKTPOIHEPruM, ITOBBI-
UIeHVe KyJbTyphl IPOM3BOJACTBA, TEXHUYECKOro u
o011e00pazoBaTeIbPHOTO YPOBHA  COPEBHYIOIIMXCS.
«Cerogusa cpenats OoJibllle, YeM BUepa, a 3aBTpa
Ooxbiite, 4YeM cerofiHs», — TakKOBa ¥JesdA COpPeBHOBA-

10*

HUS, IOBBIILAIOLIEr0 JIMYHYIO OTBETCTBEHHOCTH KaK-
Joro paboTHMKA 3a YycIeUIHOe BBINOJHEHME Mpej-
IPUATNEM TOCYZapCTBEeHHBIX 3amaHmit. Ilososxnrensb-
Hbll 3¢deKT [aeT TBOpPYECKOe ydacTyie B COPEBHO-
BaHUM VHIKEHEPHO-TeXHNYECKNX pPabOTHUKOB M CIy-
JKaIUX, COOAPY¥ecTBO pabouux M uHIKeHepoB. BrI-
CTpee pellalTcsa NpPobJieMHBIE ITPOU3BOLCTBEHHEBIE
BOIIPOCHEI ¥ TIPETBOPSIIOTCS B KU3HBL HaMedeHHbIe
nnaHer. CoOpy’KecTBO CIIOCOGCTBOBAJIO TOMY, YUTO
IIPMMEPHO TIIOJIOBMHA cypocTpouTelieit paboraer c
omnepesxkeHueM rpaduka.

HepasprIBHOIT YacThbI0 3aBOJCKOTO COLMAJICTIYE~-
CKOTO COPEBHOBaHMA $ABJAETCA €ro BwICIIasg Qop-
Ma — MaccoBOe [BMKEeHVe 32 KOMMYHMCTMYECKOoe
OTHOILLIEHVe K TPyAy. Beicokme TpyHAOBBIe IIOKa3aTe-
JiY, KyJbTypa IOBefeHMsl ¥ [OVCLMILINHA, I[IOCTOSH-
HBII TBOPYECKMII TIIOMCK, WHUIMATHBA, AaKTUBHOE
yuacTe B HOBATOPCKOM JBMKEHUM — BOT 4YeM Xa-
PaKTEepHO KOMMYHUCTMYECKOe OTHOIIIeHUe K TPYAY.
PeaysbTaThl COPEeBHOBaHUSA MeKAY PalMOHAJIM3aTO-
paMu M u300peTaTeNsMy PacCMaTPUBAIOTCA €IKe-
KkBapraseHO. Ilpm noaBeneHuy wuToroB paboTer 3a
rof, IPMUCBaMBAIOTCA TOYEeTHhIe 3BaHMUA «Jlyumnmit pa-
LMOHANN3aTOpP», «Jlydinmmii MOJIOZOM palOHaIu3a-
Top», «Jlyurias TBOpueckas Gpuraga». Potorpadun
HEKOTOPBIX JIYUILIMX IIPOM3BOJACTBEHHUKOB IIpMBeze-
HBI HUIKE.
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ldnmma'ropbl 3dBOJICKOTO COLlHAJHCTHYECKOTO COpPE€BHOBAHHUA

«flnan aByx Jer natugerku — K 60-netnio Beaukoro Okrtabpal»

lepoii Coumanncruueckoro Tpyna Opuragup cyaocGopiHKOB

B. . Hunoxk (mepBblii cnepa) w Gpuraaup cGOpIHKOB-AOCTPOii-

mwukos H. B. Jlpunbko, Opuraaup crecapei-MOHTaXKHHKOB

H. U. JlaabiM, Gpuraga KoToporo OAHOH M3 NEPBBLIX Ha 3aBOJeE
noajepxana MX NMOYHH.

Ilog neBusoMm «IlaTuineTKy — B OZHOM KOJIJIEK-
THUBEe» YCIIEIIHO pa3BMUBaeTCA Ha 3aBOJie COPeBHOBA-
HIe, HanIpaBJIeHHOe Ha Gopb0Oy 3a cTabUIBHOCTH Kajl-
poB. B Hayase feBATON NATIWIETKU cpeayl llepelOBBIX
opurapg cobopumroB-goctpoiyukoB H. H. KammHcko-
ro, cymocoopuros JI. M. Besnoro u cnecapeit-MOH-
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TaskHKoB A. B. Uymara
popuica 3TOT JOOpEBI II0-
yyH. Paboune obpatmiauchk
KO BCeM KOMMYHapoOBLiaM
C TIPU3BLIBOM HOAAEpPKAThb
ux vHuIMaTuBy. B o00pa-
LH[eHNY TOBOPUJIOCE: «...BBI-
TIOJIHEHNIO COLMaNIMCTIde-
CKUX 00s3aTeNILCTBE B
bosbIiLON cTemeHM criocob-
CTBYIOT CILIOYE€HHOCTB, TO-
BapulleCcKasd  B3aMMOIIO-
mous. Hamr pgeBus — «Ils-
TUJIETKY B OJHOM KOJUJIEK-
tuBe!». Mpl nDpusesiBaemM
Bcex paboumx, MHMKeHep-
HO-TEXHUYeCKUX paboTHM-
KOB BKJIIOUUTHCS B aKTUB-
HyI0 O0pBby C JOOBIpAMY,
IPOryJbIIMKaMy, JieTyHa-
MM — JMICKATeJIAMU JIEeTKO-
ro tpyza. IlomHure, ToOT,
KTO OCTaBJISIeT CBOI KOJ-
JeKTUB, HAHOCUT MaTepu-
aJbHEIT yiuepb 3aBony M
TOBapMIllaM TII0 paboTe».
- IlenHoe HauyMHaHMe OBLIO
onoOpeHO Ha COBMECTHOM
3aceZlaHUM MapTKOMAa, 3aB-
KOMa ¥ JAVMPpeKLuM 3aBoja.
A BCKoOpe 3TOT AeBu3 Nop-
! XBaTUJIU IIOYTHU BCE 3aBOJ-
CKue Opuranel. K KOHIy
MIATUJIETKY BBIBUJIOCH
MHoro nobexureseil, cpe-
O/ KOTOPBHIX B IIEPBYIO
ouepenb cllefyeT Ha3BaTh
WHUIIVATOPOB COpPEBHOBAa-
HHUsS, a TakKXKe Opurazsel
B. 1. Boporckoro, A. .
IITkypenkro, B. A. Kosans,
A. ©. Banana, B. Y. Kyii-
bapsa, B. JI. #epHoBCKOro
U MHorue gpyrue. m Bpy-
yanuchk IloyeTHhle rpamo-
THl, HarpyAHble 3HaKH,
Kakagas Opurazna yzmocTov-
Jlace dYect cdoTorpacdpu-
poBaTecsl 'y  3aBOJACKOrO
KpacHoro 3Hamenn.
ITTnpoKoe pacopocTpa-
HeHre Ha 3aBojie TOJIydU-
JIO COPeBHOBaHMEe MEXKIY
nredaMyt - HACTABHUKAMIL
IIledpbcTBO Hapm MoOJOABIMU
pabouumu OepyT Jrogy,
obyaparoume BBICOKUM
MacCTepCTBOM B M30paHHOM
CHelalbHOCTY, C OOJIBINMM JKM3HEHHBIM OIIBITOM,
KpeIkoyl MAeilHOil 3axaJkoil. BoJbUIMHCTBO IIpONU3-
BOACTBEHHVKOB, PEILMBIUIMX CTaTh YYUTEIAMM ITOApa-
CTAIOLero IOKOJeHNs, — KOMMYHMUCTBI, IIO3TOMY He
CJIy4ailHO HACTaBHMYECTBO HAXOOUTCHA B LIEHTpe BHU-
MAaHUA 3aBOACKOI MapTMitHOj opraHm3auuu. Ha

Cynoc6opupk A. M. llleru-
HMH.

COopuinx-n0cTpOoHILHK
B. ®. Jlbicenko.

Tpy6oruouink Jl. K. INaoxo#.

Cypocrpoerue Nt 10, 1997 r.

OpeANIpUATAN feJlaeTCsaA Bce OJSA TOro, 4Tobkl MOJIO-
IOble paboure Mony4dmam MakcUMyM ITpodecCHOHAIb-
HBIX 3HaHWUi, IT0O-KOMMYHUCTUYECKM OTHOCUJNCH K
TPYAY. XapaKTepHO, YTO JOTOBOPBEI O COpPEeBHOBAaHUN
3aKJIYAIOTCA M MeXJy HacTaBHUKAMM, M MeXOy
BOCIIMTAaHHMKaMU. Ecim KagpoBEIT CyOOCTPOUTEND
obsa3yeTca oOyuuTh MOJIOOOro pabodero cBoMM Inpue-
MaM TPYZad, pasfesUTh C HUM OTBETCTBEHHOCTH 33
ero y4eby M noBefieHMe, TO ¥ TOT B CBOIO odependpb Oe-
peT Ha cebsa 00a3aTeNbLCTBO AOOUTHCA 3a oIpenesIeH-
HBIII CPOK HeoOXOOMMOro MacCTEPCTBA, MOBBICUTH BhI-
paboTKy, YCIEIIHO YYMUTHCS, aKTMBHO Y4YacCTBOBATbH
B OOILIeCTBEHHOM KU3HU U T. 1.

JinTepecHBIT omblT pabOTBEI 10 HACTABHUYECTBY
HaKOIUIEH B liexe JeJIbHBIX Belleil U yCTPOICTB. AK-
TUBHO [elICTBYeT 37eCh MOAPOCTKOBAsA KOMMCCHUS, KO-
Topoit pykoBogut IO. A. Tutkos. B Hee BxonmAT 3a-
MeCTUTeJIb HadaJIbHMKA I1leXa, MacTepa, HOpMMPOB-
LMK, KazpoBele paboune. Ha esxemecAadHBIX 3acepma-
HMAX PpacCcMaTpyMBAIOTCA BOIPOChl JIUCUUILIWHBEL B
MOJIOZIE?KHBIX KOJIJIEKTMBAX, CTaJI0 IIPaBUJIOM 3a-
CIyLIMBAaThL COOOLIEeHMS HOBUYKOB 00 MX pejylax Ha
IPOU3BOJACTBE, O BBINOJIHEHWUN OOIECTBEHHLIX IIOPY-
yeHuit. Ilpuasa B uex, mMoJonoi paboumii UyBCTBYET,
YTO OH BJIMJICA B KpEINKWil KOJUJIEKTUB, OKPYKEeH 3a-
OoToi ¥ BHMMaHMeM. XOpPOIIO IIOCTaBJIEHO BOCIUTA-
HIe MOJOJeXu U B Apyrux lexax. Ilpm nopsenenmn
MTOTOB TI0 HACTAaBHUYECTBY IOOEOUTEJNIIMU BBIXOOU-
Jau Opuragupsl ciecapeil-MOHTaKHUKOB A. A. Ilonos,
cnecapeil MexaHocOOpouHbIX pabor H. A. Kpacuns-
HUKOB, cOopumkoB-AocTpoitumkos M. V. CmupHos,
KaMeHIIMKOB 33aBOJICKOI0 CTPOUTEJBHOIO YyIpaBJie-
Husa II. T. Munesckwuit, mactrep B. V1. Bacepuskus.

B kanyH npazpgHoBanusa 30-ymetus IlobGepnrkr coBer-
CKOTO Hapoja Hajg HeMelKO-(PallMCTCKUMM 3aXBaT-
YMKaMM Ha 33aBOJZle POOWJIOCH COPEBHOBAaHME IIOJ Jie-
B13oM «30-geturo IloGensr — 90 mHelt ymapHOro Tpy-
nal». Ero MHMImMaTopaMm crajla Ipylna y4YacTHUKOB
Benukoit OreuectBenHoi BoiiHbl — II. II. Adanacees,
H. B. Konwbsakun, A. M. Kypryzos, M. A. IlaBes-
ko, H X. Taxwoxk, B. II. Ilucemennnir, I'' C. Imu-
TpeHko, A. P, KacebsaneHrko. B cBoem oOpanieHun k
KOJUJIEKTMBY BeTepaHbl BOMHBI M TpyZa OOBABUIMN,
YTO BCTAlOT Ha 90-IHEeBHYIO YAAPHYIO BaXTy M KaiK-
Ible OecATh OHel 00SA3YIOTCA OTMedaTh HaMBBICILIE
ITPOU3BOAUTENHLHOCTBI0O TPYZa B YeCTh TIOPOAOB-Te-
poEeB, a MATUMECAYHOe 3aJlaHyMe BBIMIOJHUTHL Ko JIHIO
IToGenpl. OTOT MATPMOTUYECKUII ITOYMH HAaIlleJl Tops-
4Nl OTKJIMK B cepAliaXx KOMMYHAapOBLIeB U pacIpo-
CTPaHMJICA JaJIeKo 3a Ipeflessl ropofa. B copeBHO-
BaHUM TIPMHANM y4dacTue BCe LieXM M OTHEJNbl 3aBO-
na. Kpome Toro, MoJyofieskp aKTUMBHO OTKJMKHYJACh
Ha wuHMmatTuBy nederatoB XVII cwezga BJKCM
Urops CxpunumxoBa u Vpunaslr Bonzpapesoit — pa-
6oTaThr B IOOMJIETHOM rOAy IIOf AeBU30M «3a cebsa u
3a TOTO TapHA». JIBeHaAUaTh KOMCOMOJIBCKO-MOJIO-
OEeXHBIX Opurapg BKJIOUMIIM B CBOM COCTaB TepoeB
BOMHBI, OTAABLINX CBOM KU3HU B Oosax c damms-
MoM. AjexcaHgp MarpocoB, KoHcranTH OnbiiaH-
cknit, Bamentun Xogwipes, Hapepsa Iesadenko, Ilap-
dentmit I'peuansiii, Buktop JIAarMH B eguHOM CTpOIO
C KOMMYHapoBLlaMI CO3[aBajiii IEPBOKJIACCHBIE pe-
dpmkepaTopHble Ccyna. J3apaboTaHHBIE CpeCTBa
OBLIO pellleHO BJIOXKUTHL B CTPOMTENILCTBO MOHYMEHTA



MuadopmanMoBHBII OTHEN

Cnasel nmormbummM 3asopdaHam. O TPYHOBLIX fejax
32BOJCKOI1 KOMCOMOJIMM B TOT Iepyof PacCKa3blBaeT
¢naprM «3a TOro mapHs», 4acTo AeMOHCTPUPYIOLIMiI-
cs Ha NpegnpUaTUNL.

T'otoBsick ® mocToiiHOM BeTpeue XXV mapTuitHOro
Cche3a, KOMMYHapPOBLL! IIPVHAMIM IOBBIIEHHBIE 005~
3aTesnbeTBa U ¢ 21 anpens 1975 r. mo 24 deppana
1976 r. BcTa;mu Ha BaxTy BBICOKOIIPOVM3BOAUTENBHOTO
TpyZa mopn peBusoM « XXV cwvesny KIICC —25 ynap-
HBIX BaxT!». 3a KamMAYIO BaxXTy onpenessaianch rnobe-
JUTeN COPEBHOBAaHUSA cpely 11eXO0B, y4aCTKOB CTap-
IUMX MAacTepoB, MacTepoB, Opurajzi, MHAVBUAYAJIBHO
copeBHymOUIMXCA paboumx. A 3aTeM Ha pacllIMpPeHHOM
3acelaHMM 3aBOJCKOT0 KOMHUTeTa IpodCco3a MUTOru
noasoguauck B IeyioM. Ilo mepBoit rpymnre LexXoB
IIepBOe MEeCTO C BpydeHHeM nepexopsiero KpachHo-
0 3HaMeHM ¥ JeHEXKHOI mnpeMuym OBLIO IIPUCYIKIOEHO
KOJUIEKTUBY JepeBooOpabaTrsIBarolllero 1iexa, BTOpoe
3aBOEBaJI CTAalleJIbHBII 1ieX, TpeThe — CTOJIAPHO-Ma-
aapuelil. OTMeuanack xoporlas pabora cOGopodHo-
CBApPOYHOTO, MOHTAaYXHOrO, IOCTPOEYHOIO UM MOHTAaMK-
HO-ZIOCTPOEYHOro 11eX0B, Ha3bIBaJNChL nobeautenn I1o
BTOpPOI U TpeThell rpymnmaM. XoOpoLIo NOTPYAUJIUCH
B TIlepuos; YZHapHO! BaxXThl YYacTKM MacTepoB
B. II. ImutpeHko, B. M. Tpodumenko, A. II. T'yp-
ckoro, E. E. Bepsk6uuroro, M. &®. CunprokoBa u
opyrux. Jlyunmmu Opuragamm mo mpodeccun Onlim
Npu3HaHBl cypocOopumkn Jaypeata LocyzapcrBeH-
Hoyt npemun CCCP M. M. Benoro, mpeccoBrle pe3-
gk H. A. HuxoHeHKO, cOOpIIMKM KOPILyCOB CYyZLOB
A. II. Tonemoka, anekTpocBapiuky I'. A. Borganosa
1 MHorue apyrue. Ilobegureneir yecTBOBaJIM B IIOMe-
LITeHUY FOPOLCKOTO ApaMaTUYeCKOro TeaTpa.

3a MOCTPOVKY KUTOOOMHBIX M TPaHCIIOPTHBIX pe-
dpmIKepaTOPHEIX CYAOB KOMMYHApOBLEBI yAOCTOM-
muce mnepBbix mpemuit BIHX CCCP un IlouetHoro
aurioMa BceecorosHoir Toprosoit nmasatel. HaxkorneH-
HBI/I OMNBIT IIOMOr B OCBOEHUM HOBOW CepuUM TpPaHC-
IIOPTHBIX pedpuixkepaTopoB Tuna «BepuMHroB mpo-
nuB» — rojioBHoe cyaHo «50 jmer CCCP» Owlno cra-
HO rocypapctBy nocpodHo. OT cyziHa K CYZHY pPOCJIO
MacTepCcTBO KopabesyioB, CTAaHOBMJIMCHL COBEpILIEHHee
KOHCTPYKLIVMN.

Bricokoe KauyecTBO BBINTYCKaeMbBIX 3aBOZIOM CYy-
JIOB OTMevyaJIoch HeOQHOKpaTHo. Tak, HanpuMep, SKC-
MIOHMPOBABIUMICA Ha MEXKIAYHAPOAHOI BBICTABKE

«VIHpBIOnIpOoM-68»  TPaHCHOPTHEIN  pedpuiKepaTop
«Xynoxxaug C. T'epacMMoOB» MONYyYMJII BBICOKYIO
OLIEHKY Haumx WU 3apy0esKHBIX CHeluaJaucToOB.

O ToM, YTO NPOAYKIMA KOMMYHapPOBLEB COOTBET-
CTBYEeT COBPEMEHHOMY YPOBHIO CYIOCTPOEHMs, JIyd-
1le BCEero rOBOPAT pPaAMOrpaMMbl, NMPUXOAAIIME HAa
3aBOJl OT TeX, KTO KMBeT U paboTaeT Ha CO3LaHHBIX
Kopabesamy cyzax. BoT TOJIBKO HEeKOTOpble U3 HUX:
«IJxumak cygHa «Bacuaun IlosenoB», coBepliias
NATHAAATBIN peiic cO JAHA BBIXOZAa C Balllero 3aBOJa,
4eTBEpPTHINI rof ILIaBaeT 0e3 peMOHTa. OKUIAMK OT-
JaeT JOJKHOe CJaBHBIM CYAOCTPOUTENSIM, KOTOpPBIE
obecriednBaIOT COBETCKMX MOPSKOB IIPEKPACHBIMY Cy-
mamum. . .». «OT umeHu 3kunasxka «MoJonoit reapaun»
I03/paBJisieM CJIaBHBII KOJJIEKTUB 3aBofa ¢ Ilepso-
MmaeM. Ilo uroram copeBHOBaHusa B 4decThb 100-neTus
co puA poxpenusa B. U. JlennHa 3aHAAM nepBoe Me-
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CTO C IIpUCY K leHMeM I1epe-
Xopsulero BeiMmiesia MuH-
pei6xo3a CCCP u I1K npod- v
COI03a ¥ IIepBOM IIPEMUN.
Ycnexu 3BKumna}a — 3TO
yclexy ¥ Ballero KOJIJIeK-
TMBa, CO3JaBIIero 3aMeua-
TeJIbHOe CyOHO aJsa pabo-
TBI B MOpe...». OKUIIaXK
«OOyXOBCKOIT  OOOpPOHEBI»
OmarogapuT KOJJIEKTUB 3a-
BOJa, IIOCTPOUBILINII OYEHDL
xXopoulee CyZIHO. . .».

Boapion TPYLOBOM
rmobenioit BCero KOJINEeKTU-
Ba SBUJIOCH IIPMCBOEHUE
TOCYZapCTBEHHOTO 3HaKa
Ka4yeCTBA TPAHCIOPTHOMY
pedpuxepaTopy «XXV
cpe3n KIICC». PabGoras-
H1asg Ha 3aBOJie aTTeCcTa-
LIMOHHASI KOMMCCUS 3Ha-
KOMMJIACh C CyAHOM ellle B
XO0Zle €ro CTPOUTEJIbLCTBA.
ITpumenenne OBM npu
00paboTKe  TEeXHUYECKOil
JOKyMeHTalMu U [pyrie
HOBIIIeCTBa 6e3yCJIOBHO
CBITpaJin CBOK poJab. Pas-
paboTaHHBIE ¥ W3rOTOB-
JIEHHBIE 3aBOACKUMU
yMeJbLaMy TUAPOIPUCIIO-
cobJyieHuss ceMu THUIIOB yII-
pocTuaM COOPKY CEeKLMiI U S
¢dopMuUpoBaHMEe  KOpITyCa,
a TakKe TIOBBICUJIM Kaye-
cTBO pabotr. BHegpeHHEIe
B TIIPpOM3BOJCTBO HOBEIE
OTHEJIOYHbIE  MaTepHuaJibl
obJyerdynau TPyA OTAEJIOY-
HIKOB ¥ YJIYYLIUIU BHY-
TpeHHUI BUJ CYJAOBBIX ITO-
memteHnii. Ilpm  cTpou-
TeJILCTBE pedpuKepaTopa
OPUMEHSJINCh  HOBeMIlue
IOCTVMIKEHUs  HayKu WU
TeXHUK!U. CBapKa B cpejne
VHEPTHBIX [ra30B, Jlasep-
HBEII Jyd4 INPMU pacTodke
KPOHIIITETHOB Ha CTarleJe,
aJIMa3HbIN VMHCTPYyMEHT
opy  obpaboTke meTraJiein.
Mzrorosnenne TpyoGompo-
BOZOB II0 TexXHOJIOTu4e-
CKMM KapTaM, IIpUMeHe-
HHe BBICOKOYACTOTHBIX
TPyOOrnbOOYHBEIX  CTAHKOB
obecrmeunmiiit BBICOKOE Ka-
4ecTBO TPyOoOMemHUIIKMX
pabot, OoJiee OBICTPBI MOHTa’ PpasHOro poAa cu-
CTEM.

K pedpuxepaTopy, mpepcTaBIeHHOMY Ha IIpH-
CBOEHME TOCYAapCTBEHHOTO 3HAaKa KadyecTBa, Ipenb-
ABJIANNCH BEICOKMe TpeboBaumsa. OH mpepHasHavaJICA

Fasopezunk A. H. Kyuepenxo.

CrapuMii Macrtep
A. I1. Ulep6ann.

CypoBasi pasmerunua
O. I1. Cycc.



bpurana KOMMYHMCTHYECKOTO TpyAa cJecapei-MOHTaXKHHKOB

HU. U. Jlanbima pOCpoYHO CMOHTHPOBAJA rJaaBHBLIi ABHraTeab Ha

TpaHcNOpTHOM pedpHKepaTrope «YepHoe Mope», KOTOpbIEi Henas-

HO cjaaH rocypapctBy. Ilepsbiii pap (caeBa nanpaso): B. U. Cep-

kos, U. WU. Jlanbim, [I. M. deuncenxko, H. ¢, Usanos, A. H. Ko-

HoBanoB; BTopoi psin: A. A. ®eduaos, C. @, lluao, B. I. Tsep-
nos, B. A. ®enopos, I'. U. I'anyo.
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HeopHOKpaTHO 2TH fABe cOpeBHyolHecss Mexay co0oit Gpuraabl

maaspos (chesa sanpaso: O. H. Bopona u Gpuragup H.3. ba0-

yerko, JI. U. Bausvesa u Gpuraaup M. A. Xapaukosa) BBIXO-

AHIH NOGeAUTENAIMH B 3aBOJCKOM COLHMAJHCTHYECKOM COPEBHOBa-
HuM B 4ecTb 60-netnss Beamkoro Okrabps.

AN 00CHyKMBaAHMUSA TOPTOB, OTHOCALMXCA K Oacceit-
HaM ATyaHTudecKoro u Tuxoro okeaHoB. OrpoMHBIe
paccToAHus NoTpebOBaiy MNOBBHICUTH [AJIBHOCTH IIe-
pexona no 25 TeIc. MmIb 0e3 3axona B IPOMeEKYyTOd~
Hble NOPTE! (cKopocTh — 19 y3). IBuraresns oTeude-
CTBEHHOr0 NpoM3BOZcTBa paboTaeT Ha TAIKEJIBIX COp-
Tax TOIJIMBA, YTO JaeT OLIYTUMBII 3KOHOMUYECKMUil
ascpdexT B kaxpoMm peiice. OTymunTesbHAA OCOOeH-
HOCTBH COCTOMT ¥ B TOM, UTO CYJHO MOIKET MCIIOJIb30-
BaTbCH KaK CBOeOOpasHEBIl TaHKep, crocOOHLBIN mepe-
BO3UTH B0 6 TeIc. T roprodero. Cosgarensam pedpu-
JKepaTopa YAaJock IpM BOJIOM3MELIEHUM OKOJIO
20 TBIC. T AOCTHMYBL MAKCHMMAJIBHO BO3MOJKHOIO 00B-
eMa XOJIOOUJIBHBEIX TproMoB — 16 200 M3, uTo B ;1Ba C
JUIIHMM pasa OoJiblile, yeM Ha CyJZaxX, paHee BBIIY-
CKaBILMXCS 3aBOJIOM. XOJOAUJIbHOEe 000pyAoBaHME
npou3BozicTBa I'epmanckoit JlemoKkpaTtuduecKoin Pec-

Cynocrpoeuue Ne 10, 1977 r.

nybaukn obecrneuyBaer NOAZepIKaHMe TemIepaTypbl
B TpioMax no MuHyc 28°C (3Toro JOCTATOYHO JJIs
IePeBO3KM JIOOBIX CKOPOINOPTALLMXCH TPY30B).

KomninexkcHas aBproMaTu3alysa yHnpaBJieHus arpe-
raTamMy¥ ¥ CuUcCTeMaMy, MEXaHU3auUsd IOrpy304HO-
pasrpy304HbIX, a TaKXKe Ieperpys304HbIX paboT mps-
MO B Mope objerymsu TpyJZ, MOPAKOB pedpurepa-
Topa HoBoro tumna. Ilo3zaboTminche KOHCTPYKTOPEI U
00 ynyuineHuy OBITOBEBIX YCJIOBMM SKuIAXxKa: B Of-
HO- ¥ JBYXMECTHBIX KalOTax IpeAycMOTpeHa cHuCTe-
Ma KOHIAMIMOHMPOBAaHMSA BO3/lyXa, €CTh CAJIOHbl JJf
OTABIXa, KPAacHBI yIroJIOK, OMOJIMOTEeKa, TeXHU4YeCKui
KabMHeT, NJjaBaTelbHBIN OacceitH. IIpoexkTaHTwl pa-
foraroT HaJ co3ZlaHMEM CIOPTMBHOrO 3ajla Ha cJje-
AyIOUMX cyJax 3Toro tumna. B pesynbTaTre BIOXHO-
BEHHOI0 TpyJZa Bcero 3aBOJICKOTO KOJIJIIEKTMBAa pe-
dpueparop «XXV cwesg KIICC» Obl1 coyljeH Ha
BOZly JOCPOYHO — B JleHb OTKpBITMA (opyMa KOM-
MYHMCTOB Hallleil cTpaHbl. BoJpllloin BKJajg B IIO-
CTPOJMKY cyZHa BHeECJM M HOBAaTOpPHE! IPOMU3BOJCTBA.
OKOHOMMSA OT BHejpeHMs 113 panMoHaJIM3aTOPCKUX
npeaJsoxenunit cocrasmuia 53 000 py®6.

Hernnnoxo Hayaay KOMMYHapoOBLbl JeCATYIO IIATHU-
JeTRy: 1maH 1976 r. OBl JOCPOYHO BBEIMNOJIHEH II0
BCEM TEXHMKO-3KOHOMMYECKVM IIOKa3aTessaM, YC-
NEeHIHO 3aBepilleHa CJaTO4YHad IporpaMMma [nepBoro
rozila MATUJIETKY, CBEpX IJIaHA pPeayu30BaHO TOBApOB
HapopHoro norpebnennss Ha 30 TeIC. Py6., 95% Mpu-
pocta obBeMa Ipou3BOJICTBA IOJYYEHO 3a CYeT Po-
CTa NpPOM3BOAUTENBHOCTY TpPYZAa, HepeBbIITOJHEHE]
obA3aTesibcTBA 110 3KOHOMMM CBHIPbS, MaTepualoB,
BSHEPropecypcos.

PazBuBas colymalycTMYecKOe COpeBHOBaHME, KOJI-
JIeKTMB 3aBOja BBLICTYIIMJI C HOBOM VHULMATUBON
«Pabore KoJuieKTMBa — BhICIIee Ka4ecTBO», IIPUHAB
B uyecTb 60-setTms Benukoro OxTAOpA noBbllIeHHEBEIE
00A3aTeNIbCTBa; B UMX OCHOBY MNOJIOXKEHO IOBHIIIEHME
apdeKTUBHOCTM M KadyecTBa Bcell paboThl, BHeApe-
H/E KOMILIEKCHBIX IIJIAHOB pPOCTa HNPOU3BOIMUTENIb-
HOCTM TpyZa Ha KamKJaoM pabodem MecTe. Bo Bcex
NIPOM3BO/ICTBEHHBIX KOJIIEKTMBAX ITPOILLINM COOpaHud,
Ha KOTOpBIX THIATENBHBIM 00pazoM aHaIu3MpoBa-
JIICh MTOTM BRINOJIHeHUA obsazarelsibeTB 1976 r. 1 06-
CyXJanuch IepCHeKTUBBLI HA CIHEAYIOUII rof. J3a-
TEM NPOEKTHI COL00A3aTENBCTB IPOBEPAJIMCh C TOY-
KM 3peHMSsI 3KOHOMMYECKOiI 0DOCHOBAHHOCTM CHeL-
aJbHO CO3Z@aHHOI JJi 3TOTr0 KOMMCCHE, B KOTOPYIO
BOLUJIM 3aMecTHTelIb AupekTopa z3aBojia A. A. Opa-
XOBCKMI1, HA4aJIbBHMK ILIAHOBO-IPOM3BOJCTBEHHOTO
orena PD. T. JInzyHoB, HaYaJBHUK ILJIAHOBO-JVC-
netyepckoro orgesa A. K. CuHaBcKMil, Ha4YaJbHUK
OTZlesla Hay4YHOJ OpraHM3auuy TpyZa M yIpaBJIeHUS
(OHOTY) M. A. rhaTheB ¥ Apyr¥e U TOJIBKO IIOCJIE
3TOrO IOJIy4aly «IIyTEeBKY B KU3HBL». J[JIg PYKOBOJ-
CTBa COPEBHOBAHMEM, OKAa3aHMs IOMOLIM COPEBHYIO-
muMca Omlna cos3paHa oOIe3aBoyicKas KOMMCCUSA
oz, mpefceaTeJIbCTBOM aupekTopa 3aBoya I'. M. Ba-
JabaeBa, a B lLleXax M OTAeJilaXx—KOMMCCUM [Jisl MpPO-
BepKM BBINOJHEHMA o0sa3aTesbeTB. [Jlis moonpeHus
nobeauTeyeii pas3paboTaHbl IMaMATHBIE JUIJIOMBI U
CBUJIeTeJIbCTBA.

IInan 1977 r. HaMe4YeHO BBINOJHUTEL JOCPOYHO K

28 nperabpsa. CorsacHo corMasMcTUyecKuMm o06s3a-
TeJibcTBaM cBhile 80% npoxykuuy OyneT BhIMy-



ckatbcA €O 3HAKOM  KadecTBa. J3aBepluurcs
BHeJIpeHMe BTOPOTO 3Tama KOMILJIEKCHOII CUCTEMBI
ynpasjeHuda KadecTBoM npoAykKimy. Heobxopumo ot-
MeTuThb, 4T0 90% 3arIaHupOBaHHOrO POCTa MPOU3BO-
IUTEJNBHOCTY TPYyZAa HaMedeHo oOecreuuTp 3a cyeT
BHEJIDEHMA MepOIpUATHl KOMIUIEKCHOTO IJIaHa IO-
BhIIIeHNH 3 PEeKTUBHOCTHM ITPOM3BOACTBA (TIJIaHaA TeX-
HUYECKOro mporpecca). Yke cOKpauleH Ha MeCdr
CPOK TIOCTPOMKM KayKJIOro pedpuikepaTOpHOro cyn-
Ha. B HOs0pe HaMeueHO craTh cyAHO «60-Jjetue Ok-
TAOPA» — ofguH u3 60 TPYHAOBBEIX MNONAPKOB KOMMY-
HApOBLIEB B 4YecThb mpeficTosAulero robuied. O6 3THx
NojiapKax HAarJIsIIHO pPAacCCKa3bIBaeT IUT Yy IJIABHOM
MIPOXOJHON 3aBOJA; 3/eCh Ke YKasaHbl UCIIOJHUTEI
U clieslaHbl OTMETKM O BBINOJIHEHMM. B KamJoM uexe
WM OTZieJie MMeIOTCH TaK e KPacoyHO 0dopMJIieH-
Hble obs3arenberBa. HenocpezscTBeHHO K 7 HOoAOpA
HaMe4YeHO BHEAPUTh MEeXaHU3VMPOBAHHYIO IIPUpPE3KY
KPOMOK CTBIKyEMBIX JIMCTOB IIOJIOTEH B COOpOYHO-
CBapoO4yHOM ILiexe (ceifyac STOT HYHKT yKe Ha CcTa-
Iy 3aBepllieHud), obopynoBathk 75 paboyux MecT B
coorBercTBMM ¢ TpebGoBauuamyu HOT. Bygner BBege-
Ha JIMHUS IIpe/lBapuUTesIbHOI 00paboTKM JIMCTOBOI:
cTaJyu ¥ MHoroe Jpyroe. B coumamucrudyeckue o0s-
3aTeJIbCTBAa BHECEH ITYHKT M O TPYZAOBOM BKJaZie B
cTpouTenbeTBO HedrepynoBo3a «bBopuc Byromar.

BcTraB Ha TPYZAOBYIO BaxTy, KOJIJIEKTMB 3aBOJia
uM. 61 KommyHapa mnpusBayn TPYAALMXCS CTPaHBbI
aKTMBHO BKJIIOUMTBCS BO BcecorsHoe couuanmcTye-
CKOe COpEeBHOBaHMe 33 JIOCTOMHYIO BCTpedy 3HaMme-
HaTeJIbHOM JaThbl B McTopum Hauleilt Ponuuel, BhI3Bar
Ha COpPEBHOBAHME KOJUJIEKTUBBEI UepHOMOPCKOro Cy-
JOCTPOUTENILHOTO 3aBoZa M JIeHMHrpajckoro cyxno-
cTpouTesnbHOro 3aBoja um. A. A. Kxasvoma, ¢ koro-
PBIMU COPEBHYETCH Y€ MHOI'O JIET.

Ha 3aBojie esxeMecAYHO NOABOAATCA UTOIM COpEB-
HOBaHuA B 4ecThb 60-setma Besukoro OxTaOps.
Bonblllve mnpeMMmyuiecTBa Ipy 9ITOM IIOJNYYaAKOT Te
Liexy, KOTOpble B3AJIM BCTPEUYHbIE ILJIaHbl IO BBITOJ-
HEeHMIO IIYHKTOB 3aBOJICKOro obssaresibecTBa. Tak, He-
KOTOpBIE M3 IIOKa3aTejieil BCTPEYHOrO ILJIaHa, IIpy-
HATOrO KOJIJIEKTHMBOM cOOpPOYHO-CBapOYHOI'O Ijexa Ha
HBIHEIIHM, I0OWJIelHbI rof, BbILIe ODIIe3aBOACKUX
00A3aTeJILCTB.

Hanexko 3a npepenamu HukosnaeBa m3BecTHO uMA
Opuragupa cyzocOOpOMKOB 3TOro Ilexa Jaypeara
T'ocynapcrBennoit npemun V. M. Besoro. Ero 6pura-
Ja Oplna mpusHaHa Jyqileyl B orpacan. JMiBan Mwu-
xaimoBuy BeJblit M ero ToBapuuy JOOMBAKOTCH BBI-
COKMX IIOKa3aTeJieil 32 CYeT MCIOJIb30BaHWUs HOBa-
TOPCKMX IIPMEMOB M IepesiOBOTO OMBITa, IpUYeM CaMy
OHM HABJIAIOTCA aBTOpaMy MHOIMX pPalMOHAJIU3aTOP-
CKUX IpejJioXkKeHui, MMM pas3paboTraHa ¥ BHeJpeHa,
HanpuMep, OecriocresnibHasa cOopka 0O BEMHBIX CEKLNA
BBepx KwieM, obikaTue IIOJIOTHUII] BTOPOro pAHA K
Habopy C IIOMOLUBIO THIKEJIBIX MeTajudeckux 60J-
BaHOK. Ha Gaze Opurazer JI. M. Besioro opranusoBa-
Ha oOTpacyieBas MHIKOJa @O Hepefiade nepefoBOro
OmbITa, B KOTOPO} YYacTBOBAJIM IpeJCTABUTEIIN
MHOTUX CYAOCTPOMUTEJILHBIX NpeAnpuATHii, JTO IO-
MoraeT obOoramaTe 3HAaHUA CYHAOCOOPIIMKOB U3 ApY-
IMX KOJNJEKTUBOB, I103BOJIAET pacIIMpUTh Treorpa-
duro BHeZpeHMA mepesioBBIX MeTONOB TpyXa. bpura-
na Bejsoro, mMeromasa KJeMO OTHeJIa TEXHUYECKOro
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Bpurana cynoc6opuiukos I1. B, Capuenxko.
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M3 Jy4YyliMx Ha 3aBoae (Chesa Hanpaso): B. B. lannuenko,

B. K. bosr, H. B. Mycuenko, A. B. lonosunkun, A. JI. Jutiok,
J1. M. Boaounn, I'. A. F'omoH.

KOHTPOJIf, M3rOTOBJIAET NPOAYKIMIO TOJIBKO OTJINY-
Horo kauvecrBa. C TakumMm KJjeiiMoM B c60pOYHO-cBa-
pOYHOM 1lexe ceitdac paboraror naATH Opuran;
A. JI. Kouenkoro, A. A. enesusaka, V1. H. Ranbue-
Ba, A. A. Ryiicuca. Bce oHM — nepeflOBMKHN coLMa-
JMCTUYECKOTO COPEBHOBAHMHA.

Raxpaplii derBepr B JepeBoobpabaTwiBaronem
1exe cobupaerca KOMMcCMSA IO IOXBENEHMIO MTOrOB
copeBHOBaHusa B 4decTb 60-setus Oktabpsa. Bcecro-
POHHe YYWUTBHIBAaA [aHHBIE II0 BBINOJIHEHMIO ILJIAHA,
Ka4yecTBY MNPOXYKLMY, TPYHOBOI JAMCUMILIMHE, KO-
MMUCCUS OllpenesseT IroderuTeliel cpely KOJJIEKTU-
BOB CTapllMX MacTepoB, MacTepoB, Opurajg v MHIN-
BUAYaJNbHO COpPeBHymUMXCA. B naTHMIy nepex
HA4aJIOM CMEHBI IIPOXOAUT AeCATMMMHYTKA, Ha KOTO-
poit obeABIAIOTCA pelyabraTel. Korpma Bpydaercs
nepexondailiee KpacHoe 3HaMsa, TO Ha JMHENKY B
IJIAaBHOM 3JaHNM LiexXa BBIXOAUT BeCch KOJIJIEKTUB
y4yacTka. Ha kampom yuacTke obopynoBanHa Jlocka
roKasareJieif, TaM JKe XpaHUTCA U Iepexojdllee
Kpacroe zHams.

Xopolux pe3yJbTAaTOB B COPEBHOBaHUM IOOMIIE-
HOTO roja JAoOMBAIOTCA M TPYIKEHMKU CTareJIbHOrO
nexa. KiaccHble Mecta 3aHMMAKT Opurazel cyno-
coopumkos B. B. RoBanbuyka, cOOpPLIMKOB-IOCTPOM-
uwmkoB E. H. PrickeBa, 3JIeKTPOCBAPIIMKOB



Bbi/IBHHHAR LBHHHTENIbHO-PYTIEBAR KOJIOHKA

BAPH-183

B Coserckom Coro3e co3jaHa BblJIBHX-
Hast JBHKHTEJbHO-pYJieBast KOJIOHKA
B PK-185, ycraHoBKa koTopod oOecneuu-
BaeT BLICOKYI0 MaHEBPEHHOCTb CyJHa H MO-
3BOJIIET OTKAa3aTbCA OT MCMOJb30BaHHs OYy-
KCHUPOB NMPH NpPoOXojie B Y3KOCTSIX W LUBap-
TOBKe B MOpTax.

Ilpu 3tom, B LegsiX IKOHOMUM MOTOpeE-
cypca, IJaBHbIH JIBMratejb MOXeT ObITh
octaHoBjseH — pa6ora BJIPK no3BoJasier
NoJJiepXKUBATh CKOPOCTh CyJHa 3—9 y3.

¥nop, HeoOXOAUMBIH J1J11 MaHeBpPHUpPOBa-
HUS, cO3j1aeTcsl rpeOHbLIM BHUHTOM, Pacrnono-
JKEHHbIM B HacaJlke ¥ CMOHTHUPOBaHHbIM Ha
BLIJIBUKHOM NOBOPOTHOM OGaasepe. [Ilpu
X0Jle Cy/JiHa MNOJi IJaBHbBIMH JIBUraTeasiMH
rpeOHOM BHHT C HacaJlkoH MOJHHMAaeTCsi B
creyMaJbHyl0 HHMIIY B KOpnyce M He OKa-
3piBaeT CONMPOTHBJEHUs JBUXKeHMio. [lIpu-
BOJ, BHMHTA — 3JIEKTPUYECKHH; MeXaHHW3MOB
NoBopoOTa M MNOJbeMa — 3JEKTPOrHApaBJH-
yeCcKHM. YnpasieHue — JMCTAaHUMOHHOE aB-
TOMATU3HUPOBAHHOE.

Bech KOMNJeKc CMOHTMPOBAH Ha OJIHOM
paMe, TpaHcnopTUpPyeTCcs M yCTaHaBJUBaeT-
Csl Ha Cy/iHe B COOpPaHHOM BUJIE.

BJAPK-185 ycraHoBJeHb Ha MHOIHX Cy-
jax, B TOM YHCJe Ha HCCAeA0BaTENbCKOM
cynne «Akanemuk Cepreit Koposen», pbl-
oonpomMbicaoBoii 6ase «lIlsaiTunecaTHaeTHe
OKTAOpA» U APYyrHX.

OCHOBHBIE TEXHUYECKHE JAHHBIE

KOJIOHKH:

MoiHocTb TNPHBOAHOTO  3JEKTPOJBH-

rateass . . . . . . 185 kBt
Ynop Ha wmBaproBax . . . . 3,1 1c
JAmnamerp rpeGHOro BuHTa . . . 1000 mm
Yacrora spauieHus rpe6HOr0 BMHTa 565 006/MHH
Yroa nosopora KOJOHKH . . . HeOrpaHH4YEHHbIN
Bpema nosopora wa 180° . . . 10 ¢
Bbicora noabemMa (onyckaHus) . 1400 mm
Bpema noabema (onyckanus) . . 1 MuH
Pecypc 0o KanutajJbHOrO peMOHTA . 4000 u
Macca B paGoueM cocTosiHMH . . 50 T

Mo Bonpocy nproGpetenns aunensun obpauathea no aapecy: 113461, Mockna, yn. Kaxosxka, 31,
B/O «JIunensunroprs.
Tenedon: 122-02-54
Tencke: 7246
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I'. A. Bornaunosa, pybumrkos /. C. Kuxkors. Bce onnt
paboraloT € ornepekeHveM rpadMKa Ha OFAUH-ZBA
mecana. Cpeny nepefioBbIX — yYacTKY CTApLIMX Ma-
crepoB B. [I. Kenasepckoro n Y. H. Pycca, macTe-
poe E. JI. Pugunuera, II. I. CaBopckoro u
P. K. XneBHoro.

Boareiioi TpyzoBoit mogbeM LE@pUT B KOMCOMOJIb-
cko-MononexHon 6purage I'eposa Coumasmcriaecko-
ro Tpyna B. . Junka. YuacTor, Ha KOoTopoM pabo-
taeT Bacuimit JlaHMI0BMY cO CBOMMM TOBapMIllaMy,
IIPUHAJ NOBBIILIEHHBIE 00f3aTeJIbCTBA B 4ecThb O0OM-
snest. OT OOBIYHBIX OHM OTJIMYAIOTCH SHAYUTEIIHBHBIM
yBeJmdyeHueM obbeMa paboT, YTO CTaJ0 BO3MOIKHBIM
Osarozmaps NpMMEHeHMI0 HOBOW TEXHUKM ¥ Iepenmo-
Boi1 TexHoJorun. B dong nmaTuiieTku cObopiyky 00d-
3aJiMck BHECTH Ha IOJITOPHI ThicsAum pyOseir cBepx-
ILIaHOBO Npoxaykumy. Vimenno Opurazma B. . dun-
Ka BMecte ¢ kouiekTMBoM JI. M. DBenoro wm
. B. Ilpyabko obpaTmiach B HayaJjie 3TOro roga Ko
BceM pabOTHMKaM 3aBofa C NpPM3BIBOM B OTBET Ha
nocradHoBJeHne ITK KIICC «O 60-it1 rogoBuHe Be-

MEXAYHAPOAHbIH CHMMO3HYM
N0 ABTOMATH3ALHHK CYN0B

MexayHapoZiHass accoumaumsa cypoBiaziesibnieB (MMTHCA)
B mae 1977 r. nposesa B BapHe (Hapozauas Pecrnybauka
Boarapusi)) cuMno3amyMm Io mnpobjeMamM aBTroMaTHM3alyy Cy-
noB. B pabore cumnozamyma NpMHAIM ydactve 115 cneima-
JucTOB Mo aBToMatu3auum cypoB uz CCCP, HPB, TIP,
Beurpun, YCCP, IIHP, Ky6pr u CPPIO. OTanumTeILHOM
0COOEHHOCTBIO CHUMIIO3MYMa fABMJIACh €ro IIMpoKas IIpeAcTa-
BUTEJBLHOCTh. IIpaKTM4YeCKM BrEepBble Ha OJHOM COBELLAHUM
BBLICTyNaJM pabOTHMEM MOPCKHMX IIapOXOACTB, CIIE€LMAJIMCTBI
U3 OpraHmM3almi CyAOCTPOMUTEJNBLHON M NMpUOOPOCTPOUTEIBLHOM
MPOMBILLJIEHHOCTH, Y4Y€HbIE M3 HAy4YHO-MCCIEAOBATEILCKUX
MHCTUTYTOB M MOPEXOAHBLIX yYumiuil. B peadyJbTaTe npoBe-
IE€HO BCECTOPOHHEE OOCYKIE€HMe MHOrMX aKTYaJIbHBbIX IIpO-
OjileM, CBSI3aHHBIX C pas3JIMYHbIMM aclleKTaMM aBTOMaTU3a-
LIMM CYZOBBIX NMPOM3BOACTBEHHBIX IIPOIECCOB.

Ha cumnosauyme Obulio 3acayruaHo 40 JIOKJIagoB, B TOM
yucyge 15 — Ha IJIeHApHBbIX 3aceflaHuAX, 10 IOKJIAOB Ha CEK-
IIMM aBTOMATHM3ALMM CYAOBOXKIAECHMA M TI'PY30BBbIX ONepaimi
M 15— Ha CeKLMM aBTOMaTHU3allMy CYAOBOr0 SHEPreTuYeCKO-
ro obopyzaoBaHusa. IIMCKyccum IO AOKJazaM M ©Gecefbl crie-
LMaJIMCTOB M3 Ppas3IMYHbIX CTPaH crocobcTBoBaliM OOMEHY
OMNBITOM M BBIABMJIM HayboJiee aKTyaJlbHbIE 3aZiayy IepCreK-
TUBHOrO Pas3BUTUA aBTOMATHU3aLMM CYAOBBIX IPOM3BOLCTBEH-
HBIX IIPOLIECCOB.

Jokaaabl M cOOOIEeHMs MOXKHO IO MX TEMAaTUKE Crpyr-
NMMPOBATh B CJEAYIOLLME OCHOBHbBIE HallpaBJIEHUS:

1. OnblT 3KCIIyaTaliMmM CpeACTB aBTOMATM3AalMM Ha Cy-
JaX, BRJIIOuYasa npobiseMbl HaAeKHOCTH, 3PdpeKTMBHOCTHM, U
BOINPOCHI OPraHM3alMOHHbIX (OPM TEXHUYECKOIO OOCIyKu-~
BaHMs, — Bcero 11 ZOKIanoB M cooOiueumit. OTMevyasiocsr Gbl-
CTpO€ pal3BUTHME ABTOMATU3AllMM MOPCKMX CYZAOB 3a TNOCIen-
Hue ropapl, ocobenHHo B CCCP, I'’IP u ITHP. [laBaiuCh OLI€H-
KM pas3MuYHbBIM CPEACTBAM aBTOMATMU3allMM, MCIIOJb3YEMBIM
Ha cyhaxXx. Bbuia npencraBisieHa MHGpOpMauys O IIPUHSATHIX
MHCA pexoMeHpalMsAX J[AJS CYAOBJAZEJNbLEB IO parmo-

Cyunocrpoenne Nt 10, 1977 r.

Koyt  OKTAGPBCKOII COIMAMMCTUYECKON PeBOIIO-
IyM» PasBepHYTH COLMAJMCTUYECKOEe COPEeBHOBaHueE
110 ZIOCPOYHOMY BBINIOJIHEHMIO IIPOM3BOLCTBEHHOIO
IUIaHa JIBYX JIeT OATUWIeTKM K 7 HoAbpsa. Vruuma-
TUBY IpaBOQJIAHIOBBLIX INOAJEPKAJIM MHOIME 3aBOX-
CKMe Opurazpl, cpely HUX cJieCapy-MOHTaXXHUKHA
. W, Jansima. OHKM JOCPOYHO CMOHTMPOBAJIM IJiaB-
HBIII JBUTaTel]b TPAHCIOPTHOIO pedpirKepaTopa
«YepHoe Mope», MpyYeM OCHOBHO BBIUI'DHILI BO Bpe-
MEHM IIOJIy4eH 3a cdeT cOOpKM KPYIHEIMM y3JIaMu.

Kaxkpplit JleHb U3 LEXOB ¥ OT/EJIOB IMNOCTYMHAoT
panopTsl B OIOpPO COLMAJIMCTMYECKOIO COPEBHOBAHMSA
OHOTY. A B KOHIle Mecslla B 3aBKOMe cobupaeTtcs
aBTOPUTETHAs IMPOM3BOACTBEHHO-MAaccoBasg KOMUCCUA
BO IJiaBe C JAVMPEKTOPOM 3aBofla, YTOOBLI ITPOaHaJIM3N-
poBaTh XOJ BBINOJHeHUA oOas3arenberB. JiTOorm pa-
AyroT: yeMm Oimxe 3HaMeHaTeJIbHBIN robuieir Crpa-
Hbl CoBeTOB, TeM ILIOZNOTBOpPHee paboTa, fpye Hakas
COLMAJIMCTMYECKOTO COPEBHOBaHMU#, ILMpE ero pas-
Max.

HaJILHBIM MeToAaM aBTOMAaTU3alMM CYJAOBOXKJAEHMUS, rpy30-
BbIX OIlepaiuii M 3SHEPreTMHYeCKMX ycTaHOBOK. Coo0I111aJ1och
00 ompITe CO3ZaHMS M OPraHM3alMOHHBLIX (OPMaX CUCTEMBI
6eperoBoro TEXHMYECKOro OOCIyKMBAHMUA CPEACTB aBTOMAa-
TUKU.

2. ITogroToBKa ¥ TOBBILIEHME KBaJdMMUEALMM I1JIaBCO-
cTaBa JIJIsI aBTOMaTM3MPOBAHHBIX CYHNOB—4 jporJaza. OO6-
CY2KAaJIMCh METOABbI TIOATOTOBKM CIIEIMAJINCTOB HJIA aBTOMa-
TU3UPOBAHHBIX CYJHOB, NpuMeHsieMble B CCCP, I'IP n ITHP.
Ilpy3aHaHO HEOOXOAMMBIM IIMPE MCIOJBb30BATL TPEHAMKEP~
HbI€ YCTPOMCTBA, NMO3BOJAKIUME 3PDEKTUBHO 00yyaTh HITyp-
MaHOB M MEXaHMKOB aBTOMAaTU3VPOBAHHBIX CYJOB.

3. HoBble cpencTBa aBTOMaTHM3alMM M IEPCNEKTHMBBI UX
pasButua — 10 porianoB. OTMEYAJIOCh CYILECTBEHHOE yBelM-
YIeHME apceHalla CPEe/ICTB CYJIOBOM aBTOMAaTMKM, CO3MaHMUE HO-
BBIX KOMILJIEKCHBIX CUCTEM IJIA aBTOMaTHM3alMM CYAOBONKIAE-
HMS, TIpY30BBIX ONepauyiti M SHEPreTUYECKUX YCTAaHOBOK.
YKa3bIBAJIOCE Ha BEAYUIYIO POJIb 3JIEKTPOHHO-BBIMUCIMNTEIb-
HOM TeXHMKM M TIE€PCNEeKTUMBHOCTL Ppas3paboTKu MAJs CYHOB
OyZayliero €AVHOM CHUCTEMBI YIPAaBJIEHMSI MOPCKMM CYILHOM.

4. Co3naHme cynoBblIXx MMHM-OBM pias penieHusa pApa
3aza4, CBAASAHHLIX C JKCIUIyaTalMeil COBPEMEHHBIX CYZOB, —
5 HIOKJazoB. Borpockl, OTHOCAIMECSA K NaHHOMY HarlpaBJie-
HMIO, BBIleJIeHbl CAMOCTOSITEJIbHO B CBA3M C TEM, YTO OHMU
OblIM TIOCTABJIEHBI ONHOBPEMEHHO CHEMAJIMCTAMM M3 PAAA
crpaH. IIpy 3TOM NOAYEPKMBAJIOCH, YUTO HaJM4YME Ha CYILHE
MuHM-OBM paJis pelieHMs 3a7iad, HABUMrallMOHHBIX M CBSI3aH-
HBIX C TIPY30BBIMM OIEpailMsaMM, CYLIECTBEHHO obJjerdaer
paboTy niiaBcocTaBa.

5. TeopeTuuecKye BOIIPOCH] IIOCTPOEHMA CYAOBBIX CU-
CTEM aBTOMAaTM3allMM, BKJIIOYASA aBTOMATU3MPOBAHHBLIE CUCTE-
MBI TEXHMYECKOI'O JIMArHOCTUPOBaHMS, — 10 IOOKJIAAOB.

B pokJazax M COOOLUEHMAX AAHHOrO HANpaBJIEHMS pac-
CMaTpPMBAaJIMCh BONPOCHI TEOPETMYECKOrO XapaKTepa, CBA3aH-
Hble C MPUMHLMIIAMU [MOCTPOEHUS M aJITOPUTMaAMM CUCTEM aB-
TOMaTU3alMU JJIS1 CyAOB OyZAyILero.

Pabora cuMmosamyMma IIpOXOAmila B JE€JNOBOM M JpYyiKe-
CTBEHHOM aTMocdepe, crnocobCTBOBaJla AaJIbHEMIIEMY YKper-
JIEHUIO HAYYHO-TEXHUYECKMX CBS3€i MEXKAY COoLMaJIMCTUYe-
CKMMM CTpPaHAMMU.

JI. T. CoGones, A. A. SIkyuenkos



BbiIBHHHAA JBHHHTENbHO-PYNEBAR KONOHRA

BLPR-180

B CoserckoM Colo3e CO3JaHA BbIJBHK-
Has JABHKHTEJBbHO-PYJeBast KOJIOHKA
BJIPK-185, ycraHoBka KOTOpOH oGecneyu-
BaeT BBICOKYI0O MaHEBPEHHOCTb Cy[Ha M MNO-
3BOJISIET OTKAa3aTbCs OT MCIOJb30BaHMS Oy-
KCHPOB MPH NpPoXojie B Y3KOCTAX M IUBap-
TOBKe B MOPTax.

IIpu 3toM, B LEeJAX IKOHOMUM MOTOpe-
cypca, rJaBHbIA JBHMraTejib MOXET OBITh
octaHoBjJeH — pa6ora .BJIPK mno3BoJaser
NMOAJePXKUBATh CKOPOCTh. CyAHa 3—35 y3.

¥nop, HeoOXOAUMBIH /1Ji1 MaHeBPHPOBa-
HUfl, cO3/laeTcsl rpeOHbIM BMHTOM, PacrnoJo-
JKEeHHbIM B HacajJke U CMOHTHPOBAaHHBIM Ha
BBLIIBU3KHOM TNOBOPOTHOM Oadnepe. IIpn
X0lle CyIHa TMOJ TJaBHBIMM JBHUraTeJsiMu
rpeOHOMl BHHT C HAcaJKoi MOJHUMAETCs B
crenMaabHyl0 HULIY B Koprnyce M He OKa-
3bIBAET CONMPOTHUBJEHUS JBUKeHHUIO. [Ipu-
BOJ, BHMHTa — 3JIeKTPHYECKHH; MeXaHHW3MOB
noBOpoTa M NOAbeMa — JEeKTPOrnapaBiin-
yeckuit. YnpasJjeHue — IMCTAHUHMOHHOE aB-
TOMaTH3HPOBaAHHOE.

Bech KOMIJeKC CMOHTHPOBAH Ha OJHOM
paMe, TPAHCIOPTHPYETCA M yCTaHaBJHBAET-
csi Ha Cy/iHe B cOOpaHHOM BHJE.

BIAPK-185 ycraHoBJieHb Ha MHOIMX Cy-
Jax, B TOM uMCJe Ha HCCaeJ0BaTe/ibCKOM
cynne «Axkanemuk Cepreit Kopoaes», pbi-
oonpomMbicioBoi Oase «IlsTupecaTuneTHe
OKTAOps» U APYrux.

OCHOBHBLIE TEXHUYECKHE JAHHBLIE

KOJIOHKMH:
MomHoCT, nNpHUBOAHOTO  3NEKTPOABH-

FaTeNst « « « o o o . e 185 kBt
Ynop Ha mBaproBax . . . . 3,1 1c
JAunamerp rpe6Horo BuHTa . . . 1000 mMm
Yactora Bpauenus rpe6Horo BUHTA 565 00/MHH
¥ron noBopora KOJNOHKH . . . HeOrpaHHYEHHBIH
Bpemst nosopora Ha 180° . . . 10 ¢
Boicora mnoabema (onyckaHus) . 1400 mm
Bpemsa noabema (onyckanus) . . 1 muH
Pecypc no KanMTaJbHOro peMoOHTaA . 4000 u
Macca B paGoyeM cOCTOSIHHH . . 50 T

I[To Bonpocy npuo6perenuns Jaunensnu obpauiateca mno azapecy: 113461, Mocksa, ya. Kaxoska, 31,
B/O «JIneH3uHTOpr>.
Tenedon: 122-02-54
Tenekc: 7246



NadopManoHHEBI 0TaEN

COBETCKO-ANOHCKHE CHMNO3HYMbI
B OBJIACTH CYAOCTPOEHHA

Mesxkny COBETCKMMM M SINOHCKMMM CYZOCTPOUTEIISMMU
YCTAHOBUJIMCh JI€JIOBbl€é KOHTAKTbl B 3KOHOMMYECKOM, IIpO-
MBIIIIJIEHHOM M HAY4YHO-TEXHMYECKOM COTpYAHMYecTBE. TOJb-
KO 3a IMocJefHMe TroAbl BEAYIIMMU CYLOCTPOUTEIBHBIMU
dmpmamu AnoHmm «Mwuiyoucm», «Muigym-Jlzocen» u «Mcu-
kaBaazuMa-XapuMa Xssu HMuzmacTtpus» npoeefieHo B CCCP
NATh CUMIIO3MYMOB II0 aKTYaldlbHBIM IpobJieMaM CynocTpoe-
HUA. ANOHCKME CNEeIMAaJMCThI IMOCEeTUJIN PsAf, CyAOCTPOUTEIb-
HBIX 3aBOJOB, IIO3BHAKOMMJIUCHL C INPMMEHAEMBIMM B OTPaCIM
MIPOrpPEeCCUMBHBIMM TEXHOJOTMYECKMMM IIpOILlecCaMMu.

B paMKax 3Toro coTpyaHu4YecTBa ObLlla AOCTUTHYTa JO-
FOBOPEHHOCTb O IIpoBefeHMM B mae 1977 r. B fAnoumm ABYX
cuMno3nymMoB. COBETCKME CIEenMalIMCTbl BBICTYNIMIM Ha HUX
co ciepymIMMM JNOKJazamMm: «TexHosiormsi cOOpkm M cBap-
KM TOHKOJIMCTOBBIX KOPITYCHBIX KOHCTPYKLMIM C ynpesxnae-
HMEM OCTaTO4YHBbIX aedopmammii» (B. . Becearosn);, «Umn-
TallMOHHble METOMbl MCIIBITAHUA CYAOB Ha aKBaTopuM 3a-
BOZla IO XOA0BOM mnporpamMMe» (A. JI. CoroJioB), «Criyck cy-
JOB C HAKJOHHOI'O cTanejs Ha ILJIaCTMaCCOBBLIX LIMTaX»
(JI. 1. CryneHKO); «IIpMMEHeHMe IIJIA3MEHHOM pe3Ku JeTa-
Jie)l Koprniyca CyAHa Ha MallyHaX ¢ YMCJIOBBIM ITPOrpaMMHBIM
ynpaeienuem» (H. . KeaTobprox). ArnoHcKue KoJuieru nop-
FOTOBMJIM ABa JOKJana: «IIpMMeHEHVue KOPITyCHO-MOHTAaMKHbBIX
KOMOafHOB € HaBeCHbLIMM paboumMm opraHamMm (COOPOYHBIE
M CBApOYHBIE arperatrbl) B CYAOCTPO€HMM», «ABTOMATU3NPO-
BAHHAs CHMCTEMAa KOHTPOJSI M YHOPABJIEHUA IMPOM3BOACTBOM
nyTeM y4dera OTpaboTaHHOrO BPEMEHM».

OcoObllii MHTEpeCc BbI3BaJlM MaTepMallbl 0 TEXHOJIOIMM
cOOpKM M CBApKM TOHKOJIMCTOBBIX KOPIIYCHBIX KOHCTPYKIIMM
Cc ynpexpaeHueM aecdopMalMit, MCIBITAHUM CYLOOB IO XOAO-~
BOM IporpaMMe Ha aKBaTOPMM 3aBOa M CIIyCKE CYAOB C Ha-
KJIOHHOrO CTarnejs Ha IJIacTMAcCOBBIX IuTax. C SANOHCKOM
CTOPOHEI OBLJIO BBICKA3aHO MHEHME O BO3MOIKHOCTM 3aKyIl-
KM JIMIIEH3UMA MIM «HOY-Xay» Ha 3TU TEXHOJIOTMYECKME ITIpOo-
1ieccel. CoBeTCKME CIEIMAJMCTbl TMOJYYMJIM BO3MOKHOCTDH
O3HAKOMUTBCA Ha HANOCHCKMX Bep(daAxX C HaBECHBIMM arpera-
TaMy, KOTOpbI€ MCHOJIL3YIOTCA npu cOOpKe m cBapke OGJIOKOB
Koprnyca CyAHa M IIO3BOJISIIOT IIOJHOCTBIO JIMKBUIAMPOBATH
TSIKEJIbII PYYHOM TPYHA Ha 3TUX olepanuaX, a TaKiKe ¢ aB-
TOMATU3UPOBAHHOM CHUCTEMOM KOHTPOJIA M YIIPaBJEHUS IIPO-
M3BOACTBOM IIyTEM ydera OTPabOTAHHOrO BpEMEHM; C €€ Io-
MOILBI0O MOXHO CBOEBPEMEHHO M OOBEKTMBHO OILIEHMUTL CO3-
JaBILIYyIOCA ODCTAaHOBKY Ha CYAHE, ONpenesMTb KPUTUYECKUE
CUTyallMt M BHECTM COOTBETCTBYIOLUME KOPPEeKTUBLI B Opra-
HM3aLMIo Ipollecca MNOCTPOMKM CyAHa.

Bo BpemMsi npeObIBaHMS COBETCKOM geyeraiivy B SANMoOHMM
HaIlM CIelVaJIMCThI InoceTusiM Bepdu Komnaumm «Vcukasa-

desmeasnocme HTO

PABOTA CEKLHH ,,3JIEKTPOOBOPY10BAHHUE
H 3NEKTPOABHIXEHHE CypnoB“

AKTUBHO} JEATEJLHOCTHI0 XapaKTEepPHO [HJf CEKIMM
«DJIeKTpoobopyi0BaHME " 3JIEKTPOABVIKEHNE CYOB»
IOII HTO uMm. akagemurka A. H. KpbluoBa nepBo€ IIOJIYyro-
ave 1977 r. Ye B SHBape COCTOSAJNCA ceMuHap «TeXHMKO-
SKOHOMMYECKME pe3yJbTATbl IPUMMEHEHMA 3JIEKTPO3IHEPreTn-
YeCKMX CHMCTEM IIOBBIIIIEHHOM YaCTOTBI B CYZAOCTPOEHMM».
C zorJiamaMy, IOCBAILEHHBIMY BOIIPOCAaM TEXHUKO-3KOHOMM-
yecKoy 3¢ ¢EeKTHMBHOCTM IIPMMEHEHMs 3JEeKTPOoOopyZoBaHud
MOBBILIEHHON YacToThbl, BbIcTynnam Il I'. Buiauukne, I'. B. Ya-
aerit, M. A. Henomusawmmii, B. B. Epmyparcknit, B. 1. 3a-
mquToB, B. Y. Tankul, B. YI. BecenoBckuii n apyrue. C 6oinp-
IIMM WMHTEpeCOM Obvl1 BeTpedeH nokJgan B. M. Mopososa
«OnbIT CO3aHUA M 3KCIUIyaTalMM CHUCTEM IIOBBILIEHHOM Ya-
CTOTBI [JIA CYZOB C HOBBIMU IIPMHIMIIAMM ABMIKEHUS», B KO-
TOPOM TNOABOAMIIMCHL MTOrM CO3[AaHMS M SKCILIyaTallMM CYyXO-
BbIX O3C roOBBILIEHHOM YaCTOTBI 3a JecATuiierue. JorJanbl
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n3mma-Xapuma XosBu HMupacTtpusd» B Kype, Anoit, Yura u
Beppu KommnaHum «Mwuitymn-J3ocen» B Tamaxko m YubGa. Bce
OHM, KpoMe Bepdpu B TamMaroO, NMPOEKTUPOBAINUCL JJisI I10-
CTPOVMKM KPYITHOTOHHAIKHBLIX TAHKEPOB M GaJKKspuepos.. Ox-
HaKO B CBfiI3M C M3MEHEHMEM KOHBIOHKTYpPbl Ha MMPOBOM
PbIHKE B HaCTofAllee BpeMs Ha BepdhaX B OCHOBHOM CTPOSAT-
CA CpelHETOHHAXKHbIE CyJa, YTO, N0 MHEHMIO SAINOHCKUX cCIIe-
MaJMCTOB, HE IO3BOJIAET ITI0JIHOCTHID MCIIOJIB30BaTh IpouU3-
BOACTBEHHbIE BO3MOXHOCTM, OPraHM3alMI0 M TEXHOJOIMIO,
paspaboTaHHYI0 ceMalIbHO AJIS 3TMX Bepdeil. VcKiao4deHue
npexacrasisger Bepdb B TaMako, ofHa u3 crapemmmux B fro-
HUY, CHEUMAIM3UPYIOILAscsad Ha IIOCTPOMKe TEXHUYECKU
CJIO}KHBIX CYAOB M IUIaBYYMX COOPYKEHMII — JIMXTEPOBO3OB,
CYZOB JJifl NMEPEBO3KM CIKMIKEHHOro IPUMPOAHOro rasa, CyZoB
C TOPM3OHTAJIbHOM rpy3000paboTKOM, IOJYINOrpysKHbIX 6ypo-
BbIX YCTAQHOBOK, reoJIoropas3Be/lIOYHbIX CYAOB M Ap.

OTanYnTENILHOM 4YepToi Bepdhu B Uuba SABNAETCA OTCYT-
CTBME KPAHOBOro obopyznoBaHuUs OOJIBIION rpy30roAbEMHOCTH
HaJl CTPOUTEJILHBIM JOKOM. IIpM NOCTpOJKe KPYITHOTOHHAXK-
HBIX CYZIOB Ha BepdM McCrnoynadyercsa cucreMa ,Rotos“, co-
cTosinjasi M3 KPYMNHOrabapmTHBIX KAaHTOBATEJIE C I'MApaBIIn-
YeCKMMM 3arxXMMaMy, TPAHCIOPTHBIX YCTPOMCTB TuUIIa CYZHAO-
BO3HBIX TEJIEIKEK M CIIELMaJbHOIO IOBOPOTHOIO YCTPOMCTBA
ISl TepefayYy roTOBBIX OJIOKOB B CTPOMTENbHbIN JOK. Takas
CHUCTeMa ITO3BOJIgeT CcoOMpaTh THAMKEJIOBECHbIe OJIOKM Maccoim
800—1100 T Oe3 NMpPMMEHEHMS KPAaHOB OOJIBILION Ipy30MoAb-
€MHOCTM M IIPOM3BOAUTH BCE CBAapOYHble pPabOTbl B HUIKHEM
IIOJIO?KEHMUM C TMNOMOLIBI0O KaHToBaresein. Ha Bepdm mcnoap-
3yercss aBTOMATU3MpPOBaHHAS JIMHUS IO MUIrOTOBJIEHUIO CYHO-
BbIX TPYOONpPOBOMOB — cucteMa -.Maps*, ynpaeBieHue KOTOpPOIit
ocyLiecTBIsAeTCA ¢ NoMoLIb OBM.

Ha simoHCkux BepfAX HIMPOKO M YCIEUIHO IPMMEHSEeT-
cA TeXHoJormsa ruOKM JeTajieil CJIO0KHOM KPUMBU3HBI METO-
JOoM TernyoBoM naecdpopMmanmm (HaArpeBaHMe ral3oOBBIMM TIOpeJ-
KaMM M OXJIasKJeHMe Bonoi). A mogbeMa M TpPaHCIIOPTH-
POBKM Y3JIOB Ha MECTO MCIOJBL3YIOTCSA cnenMalJibHble MaHM-
NYyJSATOPBLI, NPEACTABISAIOIIME cO00M IMAPaBINYECKOEe yCTPOM-
CTBO TEJIECCKONMMYECKOro THIla ¢ MArHUMTHBIMM 3axXBaTaMu M
ynpaBisieMoe OAHMM chieguanamucToM. CBapKa ropM3OHTAJb-
HBIX IIBOB — aBTOMAaTHMYECKas, IPHMYEM pOJIb HaNpaBJIAO-
IIMX peJIbCOB BBIMNOJIHAET 3JlaCTMYHasA rubkas 3yOuaTas pei-
Ka Ha J3JIEKTPOMAarHMTaX, KoOTOopas KpeInuTcsa K KOpIycy
CyAHa.

Bo BpeMs AMCKYCCHMM COBETCKME M SIMOHCKME ClenyMaln-
CTbl BBIIBMJIM, YTO Y3KMM MECTOM Ipy (OPMMPOBAHMM KOp-
MOBOM M HOCOBO}M OKOHEYHOCTEV KOPpIyca CyZAHa SBJsSETCA
OoJbIlION 0O0BEM MOATrOHOYHO-COOPOUYHBIX pabor. B 1enom
ob6e CTOpPOHB! BBLICKA3aJIMCh 3a JaJIbHEeMIlee roAAepKaHue
KOHTAKTOB B (pOopMe IMpOBEIEHMS CHMIIO3MYMOB, OoOM€EHA cIie-
IIMAJIMCTAMMU M TEXHMYECKON JNOKYMEHTAaIlMeH.

B. T. Hoxuaos, A. JI. Coxonos

¥ ux o0cyiaeHue IOKasayiM, YTO IMPMMEHEHME CUCTEMBI I10-
BBIIIIEHHOM YacCTOThl CHEJaJio0 BO3MOJKHBIM CYLIECTBEHHO
YIYHIUUTE KadeCTBO CYZOB C HOBBIMM IIPMHLMIIAMM IBUIKE-
HMS, & TaKKe pAJ XapakTepuMCcTuMK cynoBbix 939C. Hakomn-
JIGHHBI¥ OMNBIT AJIMTEJILHOM SKCINIyaTalMy CyZAOB ¢ cuCTEMa-
MM IIOBBIIIIEHHOM YacTOTbl YOeAUTEJIbHO CBUAETEILCTBYeT OO
MX TIEPCTIEKTMBHOCTY M HAJIE?KHOCTHM. YYAaCTHMKM CEMMHapa
€IVHOAYIIIHO OTMETMJIM TBOPYECKYID WHMLMATUBY, SHEPIUIO
M B3HaHUA, IIPOABJIEHHBIE KOJIJIEKTMBOM IIOfi PYKOBOJICTBOM
B. M. Mopo3oBa npy CO3ZlaHMM TaKMX CMCTEM, yKasaju Ha
HeoOXOAMMOCTE BBIITOJIHEHMSA KOMILJIEKCa HAYy4YHO-MCCIEAoBa-
TeIbCKMX pabor no ontMmMmniaalumm CTPyKTyp 93C MOBBILLIEH-
HOM 4aCTOTbI, pa3paboOTKM AJIsI HMX 3JEKTpoobOpyZoBaHMA W
COMNpPs’KEHHbIX MEXaHM3MOB. B 3akKJodeHMue OBLIO NPHMHATO
pellleHne O paCCMOTPEHMM Ha OAHOM M3 OYEpEeAHBbIX CEeMMHa-
POB BOIIPOCOB ONTMMM3ALMM JPYrMX IapaMeTpOB 3JIEKTPO-
3Hepruyu CcyaoBbIx I3C.

Ha deBpanbckoM 3acemanuy obCcykpanuch urorm pabo-
Tl IIOJILCKOJI HaLMOHAJNBHOM KOHQepeHiy «IIpoussBoncTBo
M pacnpefiesiIeHMe 3JIEKTPUYECKOM 3HEpruy Ha Ccyjiax», opra-
HM30BaHHONM OOLUECTBOM ITOJBbCKUX 3JIEKTPUKOB M IIPOXOAVB-
et ¢ ydactueMm npexacrasurenerr CCCP, Illsenunu (dupMma
ACEA), &PI' (dpumpma «Cumenc») u YCCP. Cpeman
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NpUIJanieHHbIX OblIM IIpeficefaTelNib CEKIMM «IJEKTPoobo-
pyAoBaHMe M 3JneKTpoABumiKeHMe cynoB» HTO ga.T.H. mpod.
I'' . Kuraenko. OH pacckasali, KaK IIpOXoamia KOHd(e-
peHIMA — caMM  JOKRJaAbl HE 3a4YMThIBAJIMCEL (BCe y4ya-
CTHMKM e€lle HaKaHYHE IoJyduiim COOPHMK JOKJIAnoOB), a
cpasy 3Ke COCTOAJIOCH MX 00cy:xkaeHue. OnyOJamMKOBaHHLBIE
MaTepuaJibl OblIM pPasbuTbl Ha CJIEAYIOIUME Ipynnbl: obiue
BOIIPOCHI HAAEMHKHOCTH, MPOU3BOACTBO M VMICTOUYHMKU 3IJIEKTPO-
SHeprMM Ha CYJaXxX, €e pachnpejejieHuMe Ha CynaxX, aBTOMAaTU-
3alMsa CYJAOBBLIX 3JIEKTPOCTAHIIMIM; CHMCTEMB! BO30yKIeHMA U
PEeryjMpoOBaHMs HANPAKEHUSA CYAOBBIX reHepatopoB. Cpefn
MaTepMalJioOB TEXHMKO-OPraHM3allMOHHOro Xxapaktepa I. W.
KuraeHKO orMeruy1 JOKJapn WHKeHepa C. BepiKMKOBCKOro
«CerofHsa u 3aBTpa I'ZAHBCKOrO 3aBofla CYAOBLIX 3JIEKTPO-
TeXHUYECKNX WUBJEeNIuil «DJIbMOpP», B KOTOPOM IIPMBOAMJIIVChH
JaHHbIE O IIPOM3BOACTBEHHO-TEXHMYECKOM ©Oaze Mpeanpus-
THUA, PACCKA3bIBAJIOCh 00 OTAENBHBIX BMAAX M rpyrnmnax IIpo-
M3BOOMMBIX M3AEJIMI, OIbITE COTPYSHMYECTBA C PAAOM CBO-
X M 3apy0eKHbIX opraHusaumit. Cpeay MaTepualioB Hay-
YHO-TEXHUYECKOro IJIaHA MHTEPECHBbIM OblLi, B 4aCTHOCTH, [O-
KJapn wmHiKeHepa T. JIMIICKM, B KOTOPOM HIPMBOAMIMCEL pe-
3yJIbTaTbl MCCJIENOBAaHMA WHEPIMOHHBIX IIpeIOXPaHMUTEIIEN,
PacKpBIBaJICA XapaKTep UX CTapeHus, COAEepIKaluch Inpen-
Jo;KeHMA 00 M3BATUM TaKMX MNpemoxpaHuTtesenn ui3 cdepbl
WUCMNOJIb3OBAHUA B CYHOBBIX .3JIEKTPMYECKMX YCTAHOBKAaX.
OcoGeHHO OOMBIIIOM MHTEpPEC M JAMCKYCCHMIO BbI3Bajla Cepus
JOKJIaZOB (B 4aCTHOCTHM, MH3KE€HepoB B. BuHapckoro, A. llese,
P. Byko, C. KyponaTBMHCKOro M ApyYrux) o6 aKTyalJlbHBbIX
npobiemMax npmMmeHeHMsa 33C Goliee BbICOKOrO HAIpPsMXKEHUA.
B wactu npepiara€MbIX YPOBHENM OIPEeAesuIIMCh ABa HanpaB-
Jeusi: 660 B mnau 3300—6600 B, mam M TO M Apyroe npm-
MEHUTEJIbHO K pPAa3JMYHbIM YCJOBMSAM M MOLIHOCTAM. AK-
TUBHBIMM CTOPOHHMKAMM MCIIOJb30BAaHMS B OJaMkaiieMm
OyayuieM HanpsixkeHuss 660 B ABMIMCH MIPERCTABUTEIN
T'naueckoro duamana HHUM cynoBoit ssneKTportexHuKM. IIpu
3TOM IOAYEPKMBAJIOCH, YTO (PMPMbI MHOTMX ITPOMBIILJIEHHO
pa3BuTtbiX cTtpaH («CumMeHC», «BecTtuHrays», «Mepaun-3Kep-
MMH» M Op.) yXe INPUCTYNMMIM K UIMPOKOMY MCIIOJIb30BaAHMUIO
3TOro HaNpAXKEHUA B 3JIEKTPOSHEPreTHMKE M BBIITYCKY HE00-
XOAMMOJ HOMEHKJATypbl M3AesiMif, B TOM 4YMUCJIe MU B MOp-
CKOM WCITIOJIHEHU.

B Mapre CoCTOSIIOCE COBMECTHOE 3acelaHMe CeKLMM
«DIEKTPOOOOPYHOBAaHME M JJIEKTPOABMIKEHME CYZAOB» U pe-
Jarkimm KypHasa «Cypoctpoenme». C coobiieHumeM o pe-
OAaKIIMOHHOM IIOpTdeJie IO 3TOM TEMaTMKe, MeTozax pabo-

SACEAAHHE METOAH4YECKOr0 COBETA
no WKOJAM KOMMYHHCTHHECKOIO
TPYLDA

7 uiona 1977 r. B MOCKBe COCTOSJIOCH OdYEpPEiHOe 3acena-
Hue oTpacyeBoro Meroauueckoro coBera IIo pabore IIKOJ
KOMMYHMUCTHMYECKOro TpyZa. OTKpbLI 3acefjaHue Ipexcena-
Tellb coBeTa — ceKperaph IIK npodcoraa M. A. CMeJIOBCKMIL.
Ha 3acefjaHuy paccMaTpMBaJMCh CJIEAYIOILMEe BOIIPOCHI:
«O npakTuKe M3Yy4YeHMA M IIpornaraHpbl MaTepmualtioB
XXV cwespa KIICC, XVI cwespa npodceorzoe CCCP, maii-
ckoro (1977 r.) Ilnmeryma IIK KIICC B mikojlax KOMMYHM-
crudeckoro tpyZa» m «O mponaraHpie NEPENOBOro IPoOM3BOA-
CTBEHHOIrO ONbITa M MCIIOJIb30BaHMM OTPAaCIEBLIX pEeKOMEHza-
M B IIKoJaX KOMMYHMCTHMYECKOrO TpyZa».

ITo mepBOMY IYHKTY IIOBECTKM JHS BBICTYIMJI IIpejce-
Jarenp obkoma mnpodcorosza H. II. MamMoHTOB. JoKJIamuvk
paccKasalJl O IOJIOKUTEJIbHOM OINbITE€ pAfa IIPEArnpUATHIL I10
M3Y4EeHMIO BOIIPOCOB 3KOHOMMYECKOM IIOJIMTMKM MapTuy, Ao-
KYMEHTOB, MPUHATBIX INapTUMHBIM M MNPOMCOIO3HBIM CHE3-
namy, peun I'eHepanpbHOro cekperapa IIK KIICC ToBapuina
J. U. BpexueBa Ha XVI cwe3pne npodcorozoB CCCP. Kon-
TUHIEHT CJYILATeJeN INKOJ KOMMYHMCTUYECKOro TpyZa KoM~
IJIeKTyeTcd ¢ Y4eTOoM IIpocdecCHMOHAJLHOrO NMpMHIMIE, a 3a-
HATUA YBA3BIBAIOTCA C NPAaKTUYECKMMM JelaMy KOJJIEKTH-
BOB. B BBICTYILJIEHMM OBLIM TIOCTaBJEHB! BOIIPOCH! YIIOPAAO-
YeHUs BBIOIYCKA Y4eOHbIX KMHO(MPUIBMOB M AMallO3UTUBOB,
IOCBAILI[EHHBIX CpPEACTBaM MeXaHu3aluy IPOUI3BOACTBEHHBIX
npoileccoB, Oe3onacHbIM nNpueMaM TPyZAa.

IIpencenaTesILCTBYIOLMIT — 4YJIEH COBETa, 3aBEAYIOLLMII
OTHEJIOM KYJIBLTYpHO-MaccoBoii pabGorel IIK 1npodcoros3a
H. /1. TynynoB nNOABITOMKWUII TOJIOKMTEJILHBIN ONbIT M3yde-
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Thbl, IJIaHAX TEeMaTUYEeCKMX TINOoAOOpPOK, AKTMBM3aiuy Jed-
TeJIbHOCTM 4ieHOB HTO B pabore KypHajla BBICTYIIMJ 3a-
BEAYIOLIUI OTHAEJIOM «OJIEKTpO- M paamnoobopyzoBaHue Cy-
IoB» B. E. YepHoOpuBen. BoOpo ceKLumuM u NOpeAcTaBUTETUN
penaxkimy BbIpaGoTaliv €AMHBLIN IaH pabor Ha O6Jauskan-
UIYIO [EPCIIEKTUBY.

Ha wmarickoM 3acegaHuy CeKIMy OblJ 3acCJylllaH AoKJaf
uHKeHepa JI. A. YeunHa 0 HOBBIX METOZAX INPOEKTUPOBAHUSA
3JIEKTPOOOOPYNOBaHUA CYHNOB, B KOTOPOM OOOCHOBBIBaJIaCh
HEOoOXOAMMOCTDL IIepexo/la K KOMILJIEKCHOM aBTOMaTM3alinn
sToro Bupaa pabor. JorkmaaumMk noapoOHO pacckasan ob an-
ropuTMax M nporpamMMmax nanas eauHol cucrembl OBM, obec-
MEeYMBAIOIMX aBTOMATU3aIMIO IIpoileCccoB pa3paboTkm pdAna
NPUMHIMIIMAJIBHBIX CXEM M 3JIEKTPOMOHTAXKHBIX YEPTEIKeI,
MOATOTOBKM MCXOAHBLIX JAHHBIX [JIs MPOEKTHMPOBAHMUSA, BbI-
IIyCKa APYTOil IIPOEKTHOM JAOKYMEHTAlMM MO 3JIEKTpoobopy-
ZoBaHMIO. OCHOBHBIE IIOJIOKEHUS, PEaNMIYIOILMECH MNP CO3-
JaHMM METOAOB KOMILJIEKCHOM aBTOMAaTM3aLMM IIPOEKTHPOBa-
HMSA, 3AKJIOYAIOTCA B BbINYCKe OOJBUIMHCTBA HAOKYMEHTOB
MpoeKTa MAMNIMHHBIM CIIOCOOOM B IPUIOZHOM ZJIA WCIIOJb-
30BaHMS Ha ITpOM3BOACTBE BUae; pa3dpaborke Ha OBM Hau-
60Jiee pPa3BETBJIEHHBLIX CXEM IIO aJrOpMTMaM, OITMMM3UPO-
BaHHBIM II0 KPUTEPUMIO MMHMMAJBLHOM CYMMAapHOM IJIMHbLI
KabGeJpHOM CceTHM CXEMBI, B 00eclieyeHMM ORHOKPATHOM pyd-
HOM 06paboTKM BCeX PEKBU3UTOB, YIIOMMHAEMBIX B 3JIEKTPO-
TEXHMYECKO) MAOKYMEHTAlVM, C MX TIOCJIEAYIOIMM aBTOMa-
TUYECKMM Ppa3HECEHMEM IO JOKYMEHTaM, BBbIIYCKAa€MbIM
MallUMHHBIM CIOCOOOM; CO3ZaHMM Ha MAIIMHHBIX HOCUTEJAX
mHpopMaluy OMOIMOTEK MCXOAHBIX AAHHBIX, HEOOXOAMMBIX
INA pa3paboTKM BCEeX BUAOB ITPOEKTHBIX JAOKYMeHTOB. Ilo-
JIOXKUTENBbHBIM 3¢P@dEKT KOMIIJIEKCHOVM aBTOMAaTHM3alluy IIpO-~
EKTHPOBAHUA 3JIEKTPOoOOOPYAOBAHMSA COCTOMT HE TOJBbKO B
3HAYMTEJIBHOM IIOBBILLIEHUM IIPOM3BOAUTEJILHOCT TPYZAA KOH-
CTPYKTOPOB M YJIYYIIEeHMM KadecTBa AOKYMEHTALIMM, HO U B
COKPAaIlleHMM TPYAOEMKOCTM  3JIEKTPOMOHTAXKHBIX paboT.
B pellleHMM ceKLMM OTMEYEHO, UTO KOMILIEKCHAA aBTOMaTH-
3alMfd SABJISETCA HOBBIM, IIEPCIEKTMBHBLIM HAMNPaBIEeHUEM
B TIPOEKTUPOBAHMM BSJIEKTpPOOOOPYAOBaHMA CYAOB, AAIOLMM
3HAYUTENbHbIII SKOHOMMYECKMiT 3ddexr. na obGecneuyeHns
CKOpEMIIIEro BHEAPEHMS 3TUX METONOB Ha IpeanpusATUSIX
oTpaciu OIOpPO CeKUMM PEKOMEHMOBaJI0o M3zaHue MHGopMa-
IMOHHLIX MAaTEpPHMAaJIOB M 3aIJIAaHMpPOBAJIO ITPOBENEHME B Ha-
yaye 1978 r. oTpacieBOro ceMmHapa.

P. 1. Taaakux

HMA TMAapTUMMHBIX ¥ NOPOQCOI3HBLIX [AOKYMEHTOB, CII0CO0-
CTBYIOLMI XIOBBIIEHMIO 3(PGPEeKTUBHOCTM OOLECTBEHHOrO
npouzBoAcTBa. OH BBICKA3aJl PEKOMEHZALMM II0 YCHUIIEHMIO
BHMMAaHMSA K BoOnpocaM 0oJiee HIMPOKOrQ0 BOBJEYEHMS MOJIO-
JeXM B YUYeOHBINI IIpOLECC, WCIOJb30BAHMA COBPEMEHHBIX
CPEACTB TEXHUMYECKOM IIporiaraHfbl, BBIMTyCKa HAYYHO-TEXHN~-
YeCKMX (pUIbMOB.

ITo BTOPOMY IYHKTY IOBECTKM JHS BBICTYIINJ IIpence-
LaTelib 3aBCACKOro kKomutera npodgceorsa IO. II. T'opHak. OH
pacckasan 00 3¢pPEeKTMBHOCTM MIYYEHMUS ONbITA POACTBEH-
HBIX MNPEANPUATHMIA M HOBATOPOB IIPOM3BOXCTBa, pal3paboTke
METOAMYECKMX YKAa3aHMI [Jis pYKoBoauTeneir mkroJy. Coxo-
KJIaJ4MK — MHCTPYKTOP 3aBKoMa npodgcorwza B. T. Cramxu-
JIoB oOpaTuyl BHMMaHue Ha HEOOGXOAMMOCTL YCMJIEHMHA ILIa-
HOBOCTM M IIOCJI€AOBATEJILHOCTM B MIYYEHUM II€PEIOBOrO
onelTa.

IlpeacepatenbcrBytommii H. M. TynynoB noxyepkHYJ
Heo0XoAMMOCTE 0OJiee INMPOKOro MCIIOJBL30BAHMA OTpacie-
BBIX PEKOMEHjauMii B paboTe IUKOJI KOMMYHMUCTMHECKOTO
TpyAa. IIpodCoO3HBIE KOMMTETBI M AAMMHMCTPALIMA IIpER-
npuAT™MII 0683aHB! MrpaTh OOJBINYI0 posib B Nozxbope KOH-
KPeTHO) TEeMaTHMKM 3aHATHMII, OOO0OLLEeHMM OmnbITa JYYIINX
IIporaraHAMCTOB M IOOWIPEHMM WX 3a aKTMBHYIO IIporiaraH-
IAUCTCKYIO0 pabory.

IIo o6cy:kpaBII¥MMCA BOIIpocaM METOXMYECKMII COBET
MPUMHSAJ COOTBETCTBYIOLIEE pelleHMe.

Ha 3acepaumyu OBLI YTBEPKAEH HOBBI COCTaB oOTpac-
JeBoro MeToAu4YecKoro coBera Imo paboTe HIKOJI KOMMYHM~
CTMYECKOro TpyZa. B cocraBe coBera 0Opa30BaHBI CEKTOpa:
rpornaraHzibl IIEPEAOBOr0 ITPOM3BOACTBEHHOI'O ONblTa, WMHM-
IMaTMB M HadMHaHMI; OOOOIEeHMA oIblta paboThl INMKOA
KOMMYHMCTUYECKOr0 TDPYZAa; IPONAaraHAMCTCKUX KalpoB;, Me-
TOAMKN ODYYEHMUS, 3CTETUYECKOrO0 BOCIIMTAHUSA.
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3ACENAHHE LEHTPAJIbHOIO COBETA
COAEMCTBHA HAPOAHLIM YHHBEPCHTETAM

8 uroaa 1977 r. B MOCKBe COCTOSJIOCH OYepenHoe 3ace-
naHue otpacieBoro lleHTpanbHOrO coOBeTa COAEMCTBUA Ha-
pOAHBIM YHMBEpcuTeTaM. B noBecTKe OHSA 3acelaHMA ABA BO-
npoca: «O mpaKTHMKe M3YYEHMS M NPONaraHabl B HAPOAHBIX
yHuBepcuterax mMarepualioB XXV cwespa KIICC, XVI cres-
fa npodecor3oB CCCP, Marickoro (1977 r.) Ilmenyma IIK
KIICC» m «O pabore xypHala «CynocTpoeHue» 1o pac-
MPOCTPAHEHMIO OIbITa paborTbl JYYINMX HapPOAHBLIX YHMBEp-
CUTETOB».

IlpencenaTenbcTBOBAJI Ha 3aceflaHMM 3aMECTUTENL IIpen-
cefaTeNsd COBeTa— 3aMEeCTUTENb HaYaJIbHUMKA YIpaBJIeHUS
KaipOB M YuYeOHBIX 3aBejieHMI1 MMHHMCTepcTtBa B. M. Marmp-
Ko. Ilo mepBOMYy IYHKTY IIOBECTKM [OHSA BBICTYIIMJ CEKpe-
Tapb OOKoMa mnpodcor3a A. B. IIuGanos. PacckasdaB 00
OMbIT€ WM3YYEHMA HNaAPTUIHBIX JHAOKYMEHTOB, MaTEpMaJioB
npoCOI03HOrO CHE3Na, B TOM 4Yucie peum I'€eHepaJbHOro
cekperapa IIK KIICC roBapmuma JI. J. BEpexHeBa Ha
XVI cwespe mnpodceorwo3or CCCP, NOKIazuMK IOAYEPKHYJI,
YTO 3HAHUA, IIOJYYEHHbIE COYyIlaTelsSMM HAPOAHBIX YHMBEP-
CHUTETOB, CIIOCOOCTBYIOT YJYHYIIE€HMIO ITPOM3BOACTBEHHBLIX IIO-
Ka3aTeJiel, MOBBIIEHNI0 KayeCcTBa BBLIMTYCKAEMOM MMPOAYKLIMMH,
PacCILIMpPEHNIO TIOIMTUYECKOrO KPYro3opa, NMpHUBIIEYEHUIO TPY-
AAIMXCA K YIIPaBJIEHUIO ITPOMIBOACTBOM.

IIo BTOpOMY IIyHKTY IOBECTKM JHS BBICTYIWUJI WJIE€H CO-
BETa — 3aMECTUTENIL TIJIaBHOTO penaKTopa JKypHajsa «Cypo-
crpoenme» H. M. AJnerceeB. OH paccKasaly, ™uTO 3a Bpemsd
cywecteoBanuAa IleHTpalbHOrOo coBeTa cCozeyicTBMA  (C
1971 r.) B xypHane Oblno onybnmkoBaHo OCosiee 20 crareit
¥ UMHGPOPMALMOHHBLIX MaTepMaJiOB, HEINOCPEACTBEHHO Ka-
CAIOLLMXCHA AEATEIbHOCTM HAPOAHBLIX YHUBEPCHUTETOB, pabOTHI
CoBeTa, CEMMHAPOB PEKTOPOB, KOHKYypca CIyLIaTeJiei, a TaK-
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K€ PpAL craTei, B KOTOPBIX YIOMMHAETCA O HAECATEJILHOCTU
HapOZHBLIX YHMBEPCUTETOB TEXHUYECKOI'o IIporpecca M 3KO-
HOMMYECKUX BHaHMI. 3aTeM JOKJIANUMK IIOHEJIMJIICS pelaK-
IIMOHHBIMM ILJIAHAMM.

B npeHuax no BOIIPOCaM IIOBECTKM AHA IPUHAJN ydacTHe
pAn YIE€HOB COBeTa ¥ IPUIJAUIEHHBIX CIIELMAaJNCTOB.

YseH coBeta — 3aMecTuTeNb npeacenaressa IleHTpanbHO-
ro npaeaeuuma HTO wumenn aragemura A. H. Kpsinosa
M. H. OBUMHHMKOB BBICKA3aJl MHEHME O HeoOXOaMMOCTH
yBeJIMYEeHUA 4Mcla MyOIuKanmii B KkypHaJe «CynoCTpOeHue»,
obob1aoIMX OnbIT paboThl JYYINMX HAPOAHBIX YHMBEpPCU-
TeToB. OH TaKKe IIOCTABMJI BOIIPOC O BBHINNYCKe HOBBIX IpO-
rpaMM ¥ yY4YeOHBIX OCOOMI B IIOMOIBL CJYLIATEJIAM M pe-
KOMEH/IOBaJl aKTMBM3MPOBATh paboTy COBETOB COAEMCTBUSA
HapoOAHBIM YHMBEpPCUTETaM NpM OOKoMax IpodCOI030B.

3aMecTUTENhL AMpEKTOpa oTpaciieBoro VMHCTUTYTa IMOBBI-
nmeHua Kpaaudpuraumum KaapoB I. A. YyOyKOB KOCHYJCA
npobseM MNOArOTOBKM NporpaMM M Y4YeOHbIX nocoouit nas
HapOJAHBLIX YHMBepPCUTETOB. IIpOpPEKTOpP HMKOJAEBCKOro Ha-
poaHoro yHuBepcuterta B. I. ©ypTak roBopmi 0 Hejocrar-
KaxXx B IIOATOTOBKE Y4Ye€OHBIX MaTepualioB, OTCYTCTBUM dYeT-
KOro IIOJIOKEHMA O HAPOAHBIX YHMBEPCHUTETAX, TPYAHOCTAX
opraHmusalnMmM Ha OOI[ecTBEHHBIX HavyaJiax KBaJMpuUimpo-
BaHHOJ IIPOBEPKM COCTAaBJISEMBIX CJAyILIaTelAMM pedepa-
TOB.

IlpencepatennscTByrommii B. M. MaTMpro OTMETMUI, YTO
B pabore HapoOAHbIX YHMBEPCUTETOB, HApSANY C HAKOILJIEH=-
HBbIM XIOJIOJKMTEJILHBIM OIIBITOM, MMEIOTCS HeAOCTaTKM — Ma-
Jioe BHMMAaHME MCIIOJB30BAHMIO aKTUBHBIX ¢opM O0OydeHus,
cabbli KOHTPOJbL 3a YYeOHO-BOCOMTATEIBbHBHIM ITPOLIECCOM.
OH yka3all Ha 1eJecOOOpa3sHOCTh COCTABJIEHUA II€PCNEeKTUB-
HOro nllaHa NyOJamkaliMy CcTaTelyl B OTpAcCiEeBbIX Nepuopnde-
CKMX WU3JAHMAX M HEeoOXOAMMOCTHL IIOBBILIEHMA poaym WH-
CTUTYTa NOBBILIEHUs KBaJndmKanmm B padpaboTke yueOGHOI
IOKYMEHTAaLMN.

ITo obcy:xknaBmmmmca BornpocaM IleHTpasibHBIN COBET CO-
ZeJCTBUA MPUHAN Pa3BEPHYTOE peLIeHNe.

NMAMATH NABJIA NETPOBHYA NYCTbIHLEBA

13 aBrycra 1977 r. mocJsie TSXKeJION M IIPOJOJIIKN-
TEeJBLHOV OoJie3HM Ha 67-M TOAY KUBHM CKOHYAJICA
KpyNHBIL MHMKeHep-cyzocTpouTenb, uileH RIICC,
T'epoin Commanuctuaeckoro Tpypna, saypear JleHuH-
CKOJi mpeMuM, npefcefaTelsb I[eHTpaJIbHOro Ipasiie-
Husa HTO umenn axapmemmra A. H. Kprwlioea, 4dieH
ITenTpanbHoro xommurera npodcorsa pabounmx cyrno-
cTpouTeNbHOM npompluLieHHocTy IlaBen IleTpoBmd
IlycToiHues.

IL. II. IIycreiHueB pomuiica B 1910 r. B cexne Ilo-
KpoBckoe DukmnHckoro paiioHa XabapoBcKoro Kpad.

B 1932 r. nocne oxkoHuaHus JlarbHEBOCTOYHOrO
MNONUTEXHNYECKOr0 MHCTUTYTa paborall Ha CyXo-
CTPOUTENBHBIX IIPEANPUATUAX, Te IIPOLIeN IIYTh OT
PANOBOr0 MHIKEHepa L0 TIJIaBHOTO KOHCTPYKTOpA.

II. II. IlycThIHLIEB BHEC 3HAYMUTEJILHEBI BKJAHA B
pas3BuUTHE OTEYECTBEHHOro cyxocrpoenud. O nmpuHu-
MaJl aKTMBHOe y4acTHe B CO3aHUM COBPEMEHHBIX Cy-
JIOB Pas3yIMYHBIX TUIIOB, B OcHallleHun ¢Jora repeno-
BOJ TEXHMKOIN.

II. II. IlycTeiHUEB Besnl OOJNBIUYIO HAy4dHYIO pa-
0oTy, MM BOCIMTAHO HEMAaJIO TAJIAHTJIMBBIX MHIKEHe-
POB-CYZOCTPOUTEJIEN.

B 1942 r. II. II. IlycThIHUEB BCTymMJ B PAZLI
KIICC. HeopuoxkpaTHO w30upasicsa JermyTatoMm Jle-
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HMHTPAJICKOTO  ropox-
ckoro CoBera pemnyTa-
TOB TpyAaumxca. B
1962 r. uz3bpan mnpexn-
cepareneMm IleHTpaib-
> HOTO IIpaBJIeHMs Hayd-
HO-TE€XHUYECKOro obie-
CTBA MMEHU aKaJileMUKa

A. H. Epreliosa.
Ceriie IBamLaTu
Jger IlaBen IlerpoBuy
OBl YJIeHOM pefKoJIe-
mn  KypHana «Cypo-
CcTpoeHme» 1 BHeC 060JIb-
III0i1 BKJAZX B [EeJIO CO-
BEPIIIEHCTBOBAaHUA €ro

U3 aHVS.

Kommynuctuueckas naptia u CoBeTckoe mnpaBu-
TeJbCTBO BBICOKO oueHwman zacayru II. I IlycTeiH-
ueBa nepen PopauHo, HarpaJMB ero AByMs OpZEeHa-
mu Jlenuna, oprieHoM OKTAOpBCKOM PeBosrormy, ABy-~
Ma opfeHamu Tpynosoro KpachHoro 3Hamenwn, opae-
HoM KpacHoi1 3Be3fibl 1 MeaJIsaMIL.

Ceetnasa namats o IlaBiae Ilerpornde IlycThiHite-
Be, BEepHOM chIHe KOMMyHMCTMUECKON napTuM, I0-
CBATUBLIEM BCIO CBOIO KIM3HB CJYIKEHMIO coLMaJy~
cTudeckoil PoxyHe, HaBcerga COXpaHMUTCA B cepAuax
BCEX, 3HABIIMX €ro.



HOCOBOE NOAPYNUBAIOLLEE YCTPOWCTBO ,,YART AMunn«

Ana ofecneyenka HaAemHOro
H MONHOTO YNpaBAGHKA NOAPYMH-
Bawwee YCTPOHCTBO C anwo3n-

Gombwom  BONHEHKK MOPA M
KCKM0YAeT BO3MOMHOCTL O6pa-
cTanun. Wmewrca mopenu nioGo
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NOBLILWAWTE MOPEXOAHBIE XAPAKTEPUCTUKU U MAHEBPEHHOCTD
BALWIKX CcyaoB C NOMOLLbIO OBOPYAOBAHUA DUPMbI ,,PNIIOM*!

FLUME STABILIZATION SYSTEMS .ovisionor JOHN J. MCMULLEN ASSOCIATES, INC.

One World Trade Center - Suite #3000 New York N Y 10048 . Representatives throughout the world

IlpnobpereHmne TOBApPOB Yy MHOCTpPAHHBIX UPM OCYLIECTBISETCA OPraHM3alMsAMM ¥ NPEAIPUATUAMMU B YCTAHOB-
JIEHHOM IOPfAJiKe d4Yepe3 MMHUCTEPCTBAa M BEOOMCTBA, B BEIEHMM KOTOPBIX OHM HaXOHAATCH.
3anpockl Ha INPOCHEKTbl M KAaTaJorM CJlefyeT HANpaBiIATb 1o azapecy: 103074, MockBa, ni. Hormua, 2/5. Otaen npo-
MBIUIJIEHHBIX KaTaJioroB I'ocyZiapCTBEeHHOM MyOIMYHOM HAYYHO-TeXHI4deckon o6ubnnorekmn CCCP.
Ccrlnaitrecs Ha Ne 3707-701/422/203.
: B/O «BHelTOPrpeKIamMma»

PEJARIIMOHHAA KOJUIETNA:

Azornes A. A., Anexcees H. M. (3aM. rinaBHOro pepaxrTopa), ApHoasn O. A. (3aM. rJIaBHOrO peNaKTOpa — . XYAOMKHMK), -
Apxanropoackuii A. I'., Amuuxk B. B., Bapa6auor H. B.,, Baaros B. A.,, Bypos B. H., Bo3HeceHckuit A. M., Bopounos A. E.,
IFonyoes H. B., F'yupooun A. A., Jopur B. C., JAykos JI. B, Erctudees B. A, 3aepanor B. ., MBanoB A. B. Hca-
mH H. H.,, Kamemuxkos K. A., Kapzos B. I'., Kapnesnko H. B.,, Kynumuu B. M1, JlJanua B. !., Jyrosnos }0.11., JIyxkauuaua A. B.,
Jyneako A.A.,, Martsees I. A, Muasckuit A. M., Moucees A. A., Hapycbaes A. A, Opaos M. B., Ilosoanses B. M., Ilon-
6eannes B. 1., loacesasos B. B., Iloneraes A. ®., Iyasesckuit I. I'. (rnaBHLII penakTop), Pognonos A. A., Prixkos B.A.,
Casuenko M. M. (3aM. rmaBHoro pegakTopa), Cenakxor JI. II., CmenoBcknii M. A., Coxoaos B.®., CeitoB H. II.,, Tpeiie-
pos H. B.,, Punatos I. B., ®Pupcos I'. A,, Unkesckuit JO. A., UYysukosckuit B. C., lllepmuses B. H., ¥Oxuunu E. 1.

Ha mneproft cTpanHIe OGJNOKKH KYpPHajna: CNyck TpaHCnopTHoro pedpukepatopa «60-netne OkTAGpa» (doto A. Aunpocesuya, Y. Besopa),
Ha TpeTbell cTpanuue O6GNOXKKH: BeHenHaHCKuAl rajeac kKoHna XVII B. (doTopenponykuua B. Korenesnesa H3 annboma I'. Kpemepa); Ha yeTmeproft
CTpaMHIe: MoJieNib reoJioro-reoH3UYECKOTo0 HayyHo-HecheneBaTeRLCKoro cyaHa (doro B. Tepexuna).

BkJetika: okeaHCKHI Gykcup-cmacatenb «Siryap» (doto 0. Matrseena, H. BaGoxuua). PeknamHasi BkJelKa <«BbIABHXHAs JABHKHTENLHO-pYJeBas
KoJioHka BIIPK-18» paGotel I'. S16keBuua.

Anpec pepaxkuumu: 198095 Jlenunrpan, IlpomelunenHas yia., 14a. Tenebonsl pemakuum: 252-95-01, 3am. rnmasHoro pemaktopa 252-66-74

PykonucH He BO3BpamaTrcs
OteercTBeHHBI!! 3a BeInycK B. H. Hydosa XynoxecTReHHbtlt penaktrop B. E. ITysanos
Texnuueckult pefakrop B. M. Kamonrosa Koppektopel H. Il. Ocrpozoposa, H. 3. Beikosckas

HNspatenncreo «Cynocrpoenue», 191065, Jlenuurpan, ya. Iorons, 8
Cnano B HaGop 10/VI 1977 r. M-41443 IMoanucano kK nevyatu 27/IX 1977 r. dopmat Gymaru 60X90Ys bymara tunorpadckas Ne 1
Yea. nmey. . 12 (B T. 4. 3 BKNeNKH) Ya.-u3n. a. 13,7 Hin. Ne 3252-76 Tupaxk 11 800 sk3. 3aka3 1536 Llena 40 xom.

Tunorpadus HITO «Purm», 198095, JleHuHrpan
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npefnaraer:
rpy3oBble Cyla:

rasoBo3bl sl TEPEBO3KH  CKHIKEHHBIX
HEQTAHLIX W NPUPOJHLIX Tras30B, TAHKEPHI
AJisl NEPEBO3KH XMMHKaJKHEB, Cyla C FOpH-
30HTANBbHEIM  CITIOCOOOM Trpy3006paboTKH,
NMapoMbl, KOHTEHHEpPOBO3H, pedpHxepa-
TOpHHIE CyJda, cyna IJjsi NepeBO3KH TreHe-
pasbHBIX TpYy30B, HeQTEHalTWBHLIE CYJa,
PYIOBO3HI, 1€COBO3kLI, YHHBEPCAJbHLIE CYya.

pbi6OJIOBHBIE Cyna:

3BepOOOHHO-PLIGONOBHEIE CYla, TYHIEIOB-
Hble CedHephl, pHIOOJOBHHIE U  MOPO-
3WJIbHBIE TpayJaepbl, pul60JOBHLIE 6a3nl —
pei603aBO/b, TPAHCNOPTHLIE pedpHKepa-
TOPHIL.

cnenualbibie cyjpa:

HayYyHO-HCCIE0BATEIbCKHE H  yueOHbIe
cyzna

KOMILIEKTHbIE CYNOCTPOHTEJIbHbIE 00b-
€KTbl

CynoBoe o0OopynoBaHue

YCIAYFH MO NPOEKTHPOBAHHIO MU CTPOM-
TeJbCTBY Bepdei

lipeanpHATHE NO HMNOPTY W 3KCNOPTY CyAOB, CyAO-
Bepdeil ® cynosoro o6opyAoBAHHA—BAHHCTBEHHD
TOProsbl NPeACTaBHTeNAb NONLCKOK CYAOCTPOHTENLHOH
NPOMBIWAGHHOCTH B8 00NaCTH BHEWHEH TOProOBAH

B o6nactw cynosoro o6opynosanks ,,LEHTPOMOP"
npepnaraer:

— KOpNnyCHble KOHCTPYKILUH
— naJjiyOHble MeXaHU3Mbl

— BHYTPMCYAOBO€ 00OpyaoBaHHe
— 3HepreTHyeckoe oOopynoBaHHe
— CYAOBYIO apMartypy

— OCHAaCTKY M MallHHbI

— cnelHalibHOe 00opynoBaHue

Hsrorosnsiemoe B Iloabume cymoBoe
obopynoBanve Oa3upyeTCsi Ha OpHUIH-
HaJIbHBIX MOJIbCKHX KOHCTPYKLUHUAX H
JHUEH3UAX IWHPOKO M3BECTHBIX 3apy-
OexHbix ¢pupM. Cynosoe o6opynoBaHue
aKcnopTHpyeTcs Oonee yeM B 40 cTpaH,
YTO CBHIETEJbCTBYET O €ro COBpPeMeH-
HOM YpOBHEé MW BbICOKOM KayecTBe.

llpepnpuaTHe N0 WMNOPTYy W 3KCMOPTY CYAOS,
cynosepded  CyA0BOr0 060pyAOBAHNA

@ﬁ'lEoToR

INMosbma 80-819 I'maubck, ys. Okonosa, 7

Texnekc: 051376, 051377, 051161 Llentpomop Ia.
L Tenedon: 31-22-71, 31-42-61

Tenerpammer: LlentpoMop, Fmanbck.

3anpock! Ha IMPOCIEKTB! M KaTaJorM CJAefyeT HanpasiATk o ajapecy: 103074, Mocksa, ni. Horuna, 2/5. Otpea

IMPOMBIDJIEHHBIX KaTanoroe I'oCcysapCTBEHHOM MyOAMYHOM Hay4yHO-texXHudeckKoit Oubauorexu CCCP. IIpuobGperenue TO-
BApOB Y MHOCTPAHHLIX ¢hMPM OCYIIECTBIAETCA OPraHM3alMAMM M NPEANPUATUAMM B YCTAHOBJIEHHOM NOpPsALKe dYepe3 MWMHU-
CTEepCTBa ¥ BEOMCTBA, B BeJEHMM KOTOPHLIX OHM HAXONATCH.

B/O «BHemToprpekjamas



3anpamueaiTe NONOJHHUTEJILHYI0 MEGODMARHIO,
Toprosoe mpencrasureascrso I'P B CCCP, ornen «TexmoromMMepn», Mocksa, ya. Aummurposa, 31.

ITpuoGpeTenyre TOBapOB Y MHOCTPAHHBIX (PMPM OCYIleCTBIAETCS OpPraHM3alMsAMM M MNPEANPUATUSIMM B YCTAHOBJIEHHOM TO-
pfAJiKe Yepe3 MMHMCTEPCTBA M BEIOMCTBA, B BEIEHMM KOTOPBLIX OHM HaXOAATCH.

3anpockl Ha MPOCHEKTHI M KaTaJlorM ciefyeT HAlpaBiATb IO aapecy: 103074, Mockea, mui Horunma, 2/5. Otmen IPOMBIIIJIEH~
HBEIX Kartajoroe I'ocyZapCTBeHHOM IIyOAMYHOM HayYYHO-TeXHMYeckoyi Oubimorekn CCCP.

Ccrlnaritech Ha Ne 3707-7/105/639-70. B/O «Brewrroprperiama»



“HabrKkenMe CyIoB B mope
~cyIozxHas1 pabora

PelueHne CNoXHbIX BONPOCOB NO CYAocTpoOeHno — obbigenHan pabota gna vawere

eXHUYeCKOro nepcoHana. . s
B pgaHHOM criyyae pesynbTar — 3afiporpaMMupoBaHHas ABTOMaTHYECKas cucTema nepegaymn rpy3os B
OTKPbLITOM MOpPe, KOTORast YCNIeIWHO BbiNonHeHa n paboTaeT Ha TaHkepe-pa3garumke "flybna”.
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IlpuobOpeTeHne TOBApOB Yy MHOCTPAHHBIX (PMPM OCYILECTBIAETCA OPraHM3anuMAMU U NPEANPUATHUSIMM B YCTAHOBJIEHHOM IOpANKe Yepe3 MMHMCTEpPCTBa M BENOMCTBA,
B BEI€EHUM KOTOPBIX OHM HaAXOHAATCH.
3anpochkl Ha NPOCMHEKTbI M KaTAJOrM CJleAyeT HanpasJATs, no ajpecy: 103074, MockBa, ru. HoruuHa, 2'5. OTpen INPOMBIIJIEHHBIX KaTaJjioros I'oCyaapCTBEHHOTO
Hay4dHO-TexHMuyeckoii 6ubsmorekn CCCP. Ccenwaittece Ha Ne 3707-7/133/529. B O «BHemITOprpeKjiaMa»



PE®EPATHI CTATEW, ONYBJINKOBAHHBIX B YXYPHANE
»CYNOCTPOEHHUE, 1977, Ne 10

YIK 629.124.24:629.125.5

Oxkeanckuit Gykcup-cnacateas «fryap». Bosmmii II. C., Ha-
nexo A. T., Kupuanos E. A. «Cypoctpoenme», 1977, M 10,
c 6.

Kpatkoe onucaHHe HOBOTO MOILIHOTO COBETCKOro GyKCHpa-
cnacateasi. [IpuBefleHEl OCHOBHBIE 3JIEMEHTHl M XapaKTepHCTHKH
CyZAHa, HEKOTOphle KOHCTPYKTHBHBle ocobGeHHoCcTH. J[laHnl cBeje-
Hufg o6 aBapuiHO-CnacaTelbHBIX CPeJICTBax, cheunuaJbHOM 060-
PYROBaHMH, TJaBHBIX M BCIOMOraTeJbHbIX MexaHusmax. Mia. 1l.

YIAK 629.125.5:658.53

OcHOBHOH MOAX0J K HOPMHPOBAHMI0 CHACATENbHBIX CPEACTB
mMopckux cypos. Kosueros Jl. Il., Wlypuno I, Il. «Cymoctpoe-
Hue», 1977, Ne 10, c. 10.

ITpo6GreMbl pa3BUTHUS M COBEPIIEHCTBOBAHHS CHACaATeJbHBIX
cpenctB. TpeGoBaHus, KOTOPHIM JOJXHH YAOBJETBOPATH Chaca-
TeJIbHBle CPEeACTBA B COBPEMEHHHIX YCJOBHsX. Bompochl HOpMu-
pPOBaHHSI AKTHBHRIX M MAaCCHBHBIX CHNACcATeJbHBIX CpPeLCTB Ha
cypax. Ua. 1.

YK 629.12.001.11:539.433

Hopmuposanne subpaumu cypos. Jasbigos B. B. «Cyno-
cTpoenue», 1977, Ne 10, c. 13.

CpaBHuTesbHasi olleHKa HopM BubOpanuu Ha Cynax, ycra-
HoBJeHHBIX PeunniM Peructpom PCOCP, Peructpom CCCP,
HUCO u gp. Bausauue BuGpauuu Ha uenoBeka. [lpuBomsitcs cBe-
JleHHs1 06 OCHOBHBIX HCTOYHHMKax BuOpallun B Mepax GOpbGH C
Heto. Ma. 1. Ta6an. 1.

YIAK 629.123.42:629.114

KoHcTpyKTHBHBIE 0COGEHHOCTH CYAOBBIX MOJABEMHbIX MeXaHH-
3HpOBaHHbIX NJaThOPM IJisl NepeBO3KH JErKOBLIX aBToOMOOHJeH.
HAmutpues B. A., Xumuenko I, Il. «Cynoctpoenne», 1977, Ne 10,
¢ 15.

KoHCTpyKunN MexaHU3HPOBAHHHIX nJatT(GopMm [ NEPEBO3KH
JIETKOBHIX aBTOMOOHJIEH Ha NepBLIX OTEYECTBEHHBIX Cyjpax C ro-
PH3OHTAJbLHBIM C€Noco60M Trpy3006paboTKH 3arpysku TpPIOMOB.
Han. 3. Ta6a. 1.

YK 628.1.001.5

OcHoBHBle npoGJeMbl JJHTENbHOTO XpaHeHHss Boabl. Bece-
aoe 0. C., Heseposa A. A., Kouwenes A. ¢. «Cynoctpoenue»,
1977, Ne 10, c. 18.

OcHoBHBle HanpabJleHHsi HCCJe[OBaHuM, HanpaBleHHBIX Ha
ofecrieyeHHe MJUTEJBHOTO XpaHeHHs BOJb Ha cynax. AHajusu-
pyercsi BJIHSIHME Ha KayecTBO BOABI Pas3jIMYHOTO pojia NOKPHI-
THH M BXOASIMX B HuXx 3jnemeHtoB. Wa. 5. Ta6n. 2. Buba. 9.

YIK 628.84.001.5

9KoHOMHuecKoe 0GocHOBaHMe BbIOOPA 0GOpyAOBaHHg CHCTE-
Mbl KOHIMUHMOHHMPOBaHMs BO3ayxa. Mwup3zon JI. M. Jlsxos-
ckags A. M. «Cynoctpoenune», 1977, Ne 10, c. 21.

CpaBHeHHe TeXHMKO-9KOHOMHYECKHX MNoOKa3aTeleil CHCTEMBI
KOHIHMIIMOHUPOBAHUSl BO3[yXa JJAS KHJLIX nNoMellleHuit 6oJbllo-
ro MOpPO3HJIbBHOTO TpayJsepa Tuna «ITyJKOBCKUI MepujuaH», BHI-
TIOJIHEHHOH B AByX BapHaHTaXx.

ITokasaHo, uTO eciau B pacyeTax NPHHHMATb HeCTalHOHap-
HBIH XapakTep TeIJIONOCTYNJeHHH, OOGYCJOBJEHHBIH INepeMeHHOH
COJIHEYHOH pajualnuedf, T0 3TO MNO3BOJHT CHH3UTb TOLOBble MpH-
BeJleHHble 3aTpaThl Ha CHCTEMY KOHIMIHOHHPOBAHHS BO3JyXa.
Ha. 1. Ta6a. 1. buba. 5.

YAK 629.12.037.4.001.5

YTouHeHHe MeTOJa pacueTa M3FHGHbIX KoneGaHMil CyAOBbIX
Banonposonos. A6pamosny B, I., Mepkynsos B. A. «Cynmoctpoe-
Hue», 1977, Ne 10, c. 24.

PesynbTaThl 3KCNEpUMEHTAJbHBIX HCCIEeJOBAaHHH Ha MOJENH
H B HaTYpHBIX YCIOBHSIX COOCTBEHHBIX YaCTOT M3THOHBIX KOJe-
Ganuii 1 HeMNQHUPYIOUHX CBOHCTB CYJOBHX BaJjonpoBoioB. Hi. 3.
Ta6n. 1. buba. 2.

YIK 621.825.52

3y6uatbie coeguHuTENbHbie MydThl, CaabikoB B, A, Be-
asies ¢, ¢., Opaenko B. JI., I'pummna JI. B. «Cynoctpoennes,
1977, Ne 10, c. 28.

Meronuka BeIGOpa M pacyeTa Ha NPOYHOCTb 3yOuaThiX coe-
JUHUTENbHBIX My(T JJs1 TJaBHHIX CYAOBHIX aBurarenefi. Wa, 4.
Ta6an. 1. buba. 4.

YK 621.825.7.001.5:534.1

BansiHe TOYHOCTH H3roTOBJIEHHA Ha BHOPOAKTHBHOCTL YMNPy-
rux mydT. Ipuropres H. B., Pymsuues O. A., ®posos B. B,
«Cynoctpoenue», 1977, Ne 10, c. 32.

Ilpyuuunbl BO3HHUKHOBEHHS HECOOCHOCTEH B YNpyrux MyQTax
¥ HMx BiausiHMe Ha pabory MydT. HoBas KOHCTpyKuus ynpyrow
l\éy(b'rbl C BBICOKOH KoMmeHcupyiomeft cnoco6uocreio, Ha. 3,

ubJ. 7.

YIAK 621.694.2.001.5:629.12.066

BriGop onTHManbHBIX NapaMeTpoB PAaCCOJbHBIX 3IKEKTOPOB
cynopuix onpecHuteneii. Ceamn B. B., Jlykun I. §I. «Cynpocrpoe-
HHe», 1977, Ne 10, c. 35.

YcaoBusi paGoOTHl pAacCOJNbHBIX 3KEKTOPOB MHOTOCTyMNeHya-
ThiX aguabaTHHIX oONpeCHUTellell Ha TpaHHIlE KaBUTALHMH IpH
pa3anyHblx TeMnepatypax 3abopTHofi Boabl. OnTumanbHBE Nepe-
naabl f2aBlleHuss Ha paboueM COmIe 3XKEKTOpa, COOTBETCTBYIO-
IEI;I.PIe MHHHMAaJIbHBIM 3aTpaTaM SHepruH Ha npuBoj Hacoca. Ha. 4.

>u61. 4.

YAK 629.124.72.03-52

CoBpemeHHOE COCTOSIHHE aBTOMATH3alMH CPEJHMX CYHNOB pbi-
G6onpombicioBoro ¢aora. Crynak C. JI., Xapuronos M. Il, Lla-
nownukos C. 0. «Cynocrpoenue», 1977, Me 10, c. 38.

OnblT aBTOMAaTHU3aLWH CPeIHUX CYAOB pHIGONPOMEICIOBOrO
¢aota. Ilpobnembl u nepcnekTuBel. Taba. 1. BuGa. 2,

YIK 629.12.037-52.001.24

Pacuer napamerpoB aBTOMAaTHYeCKOil CHCTeMbl 3aLIWTHI JBH-
ratejis nNpH JABMXKEHHH cyiHa Ha BoaHeHuM. Jlunuc B. B. «Cy-
RocTtpoenue», 1977, Ne 10, c. 40.

Pacyernnifi cnoco6 onpejleleHHs1 ONTHMaJbHEIX XapaKTepH-
CTHK KOHTYPOB PperyJHpPOBaHMSl 4acTOTHl BpaillleHusi rpebGHOro
sunta. Ma. 1. Ta6a. 1. Bu6a. 2.

YK 629.12.037.4-46

O uenecooGpasHOCTH NPHMEHEHUS MOJbIX CYAOBbIX BaJIOB.
Ilectop B. C., ®uaumonos I'. H. «Cynoctpoenue», 1977, Ne 10,
c. 43.

PaccmaTpuBaloTCsi NpeuMyliecTBa H HelocTaTKH (npu H3ro-
TOBJIEHHH M SKCIUIyaTallkH) CBepJIeHBIX CYJOBBIX BallOB 1O CpaB-
HeHMI0 co cmyomubiMu. Mn. 4. Ta6a. 2. buba. 14.

YAK 537.2.001.5:[629.12.002.3:678.01]

OcHOBHble MPHYHHBI M MeXaHM3M OGPa30BAHHS CTATHYECKOIO
aNeKTpHyecTBa Ha cyfAax. Boaenckmit 3. B., Kpueko C. B. «Cy-
poctpoenune», 1977, Ne 10, c. 47.

IlpuunHbpl ¥ MexaHH3MBl OOpa30BaHHS CTATHYECKOTO SJIEK-
TPUYECTBA Ha NOBEPXHOCTH CHHTETHYECKHX MAaTepHaJloB B CYIO-
BbIX YCJIOBUfIX, AAHHbLIE MO H3MEPEHHIO0 HanpfAKEeHHOCTH 3JEK-
TpocTaTuueckux noJef. Ta6a. 1. BuGa. 8.

YK 629.073.004.69

OGecneyenne HeNOTONJSIEMOCTH MOJEPHH3IHPYEMBIX CY/OB.
Fynno6un A. A, Yamko M. T. «Cynoctpoenme», 1977, Ne 10,
c. 55.

TabGavna TeXHHYECKHX pellleHHWH, MOsBOJSAKINAs  OCYuie-
CTBJIATb CHUCTEMHBIH NOJXOJ NpPH pellleHHH 3apaqy no obecneue-
HHUIO HENOTOMJIAEMOCTH W aBapHHHON OCTOHYMBOCTH MOJIEpHU3H-
pyemuix cynos. Ha. 2. Ta6a. 1. Bu6a, 5.



L
e

Ak



llesna 40 xon.

Uugexc 70880

Vs
[ 1 1] -‘ I
| I
a | I
J-——— —
Vo TG



