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PEYHbIE COCTABHBIE CYAA H HX
KNACCHOHUKALIHA

(B nopadke obcyscdenus)
b. B. bFoz0aros

YAOK 629.123.4-112.001.3

B nocnenHee Bpemssi BCe GoJblllee pacnpocTpaHe-
HHe TNOJy4aloT cocTaBHHe cyfa. OgHako yCTaHOBHB-
meicss TEPMHHOJNOTHH NPHMEHHTEJHHO K HHM TIOKa
Her. IlosToMy, mpexne yeM roBOPHTb O HHX, LieJe-
cooGpa3HO [Jis1 YNOPAHOYEHHS TEPMHUHOJIOTHH AAaTh MX
KJaccu(uKanulo.

I'py3oBHi2 COCTaBH — peuHble W CMELIAHHOrO mJa-
BaHUs — JeJATCA Ha TOJKaeMble U caMOXoAHule. ToJ-
KaeMble COCTaBH (DOPMHPYIOTCA K3 I'PY30BBIX €IHHHIL
H TOJIKaua, oGecneyHBaloiero npuxenue cocrapa. Ca-
MOXOHEIE COCTaBhHl, Ha3blBaeMble COCTaBHBLIMH TEILJIO-
XOaMH, HMeIOT B KauyecTBe BeAyllell eOUHULBI TPY-
30BOH TENJIOXOA, NpedHa3sHAuYeHHHIH MAJISl BOXKIEHHUS
rPY30BHIX CekIuil uiu 6apx l.

Tonkaemble cOCTaBH M COCTaBHEIE TEMJIOXOAH
KJaccH(UUUPYIOTCS MO CJEAYIOIMM OCHOBHEIM IIpH-
3HakaM: ¢opMe Kopmyca CeKUuil, HX B3aMMO3aMeHse-
MOCTH, KOJIHUECTBY H pa3MeIleHHI0O B COCTaBe, HAJIH-
YMI0O 3HEepreTHYeCKOH YCTAaHOBKH, HAa3HAYeHHIO CO-
CTaBa, NPHUHLMIY 3KCIUIyaTauwH, pafiOHy IJaBaHuA,
THANY CUENHOrO YCTPOHCTBA, KOHCTPYKTHBHOMY THIY
KOpryca M CTEeneHH 3aKDHITHS TPy3oBOro otGneMma.

Tonkaemebie cocraBbl. ['IaBHEIM M3 NpPU3HAKOB, OT
KOTOpOro 3aBHCUT Ha3BaHHe cOCTaBa, fBJseTcad ¢op-
Ma 4 COOTBETCTBYIOIlasi €fl MOJIHOTAa OGBOAOB KOpIyca
IPY30BHIX CYAOB, H3 KOTOPHIX KOMILIEKTYETCSI COCTaB.
Ilo sToMy npu3HakKy TOJKaeMble COCTaBH JEJATCA Ha
JBa THIA: CEKLHOHHEIE H GapiKeBHe,

CexyuoHHbIMI HA3HIBAXOTCS COCTaBH, ¢opMHpYe-
MEBIE M3 FPY30BBHIX CyAOB-ceKuui. Cekuus — 3To rpyso-
BOE HeCaMOXOJHOE CYAHO fIIMYHOTO THNA C TPaHLEM
H C NPpSAMOYTOJILHOHR MJIM GJIM3KOH K Hel no ¢opme na-
Jy6oi. Ceknun COEIUHSIIOTCA C COCEAHMMH CyAaMH H
HMEIOT OJHy WK oOe TPaHIEBble OKOHEYHOCTH.

Cexuun, oflHa U3 OKOHeYHOCTEli KOTOpHIX TpaHlie-
Basi, 06pa3ylOT JBYXCeKuHOHHBe cocTaBhl (puc. 1)
WK HUCIOJIB3YIOTCA B KaueCTBe OOGTEKAaeMHIX OKOHey-
HOCTEHl MHOrOCEKLMOHHEIX COCTaBOB, a TaKiKe roJiOB-
HBEIX CEKLMI COCTABHBIX TEMJOXOMOB.

Ceknuu ¢ OByMS TpPaHLUEBBIMH OKOHEUHOCTSIMH
(puc. 1,A) dABnAIOTCA NPOMEXYTOYHHIMH (BHYTpEH-
HuMH). I3 HuX QOpPMHPYIOT COCTaBH € JIOGHIM YHC-
JIOM €NMHHI IJIIOC JBe — rOJIOBHAs U KOHIUeBas ¢ o6-

! Kpome yKasaHHBIX CYAOB, sl MECTHHIX NepeBO30K HCIOJIb-
3yloTci KOMOHHHPOBAHHbIE NAaCCaXHPCKHE COCTABHLIE TENJIOXOAHL.

l.

IPOEKTUPOBAHME
CY/IOB

TeKaeMBIMH OKOHEYHOCTSIMM. TakuMm o6pa3oM, Hampu-
Mep, B CIIIA 6b1 nocTpoeH OAHMHHAALATHCEKLHOHHHI
coctaB. MHorma ogna cekuusl HCNOJB3yeTcsd B Kave-
CTBE M roJIOBHOH, u KOHueBoi. OfgHako B 3TOM CJay-
4yae BO3HHKAIOT Cepbe3Hbe 3aTpyAHeHHsA npH (opMH-
poBanuu u pacOpMHpPOBAHHH COCTABOB, TaK KaK 3Ty
CEKLMI0O NMPUXOAHTCA KaunToBaTh. Ilocse cuemku cek-
LMK COMpOTHBJIEHHE COCTaBa MaJl0 OTJHYaeTcsl OT CO-
NIPOTHBJIEHUS] MOHOJIMTHOrO CyAHA TaKOH e IJIMHEL

Tpanunl MOryT HMeTh He TOJBKO Pa3jHYHOe 3a-
raybsieHde, HO H KOHCTPYKTHBHOe odopmieHHe. Or
3THX OCOOEHHOCTEH 3aBHCAT XOAOBBIE KayeCTBa Kak
COCTaBOB, TaK H CaMHX ceKuu#, GLICTPOTa M HaJEK-
HOCTh CLEINKH, BEJHUYHHA YCHJIUH B CHENHOM YCTpOii-
CTBE M T. I, BKJIOYas TEXHOJOTHYHOCTh KOHCTPYKIHUI
Kopmyca.

OcHoBHBIM BHAOM cekuufi (Ha3oBeMm ero Buaom A)
sBasieTcs cynHo (cM. puc. 1), umeromee ofHy HIH 00€
OKOHEYHOCTH C TPaHIaMH, AOXOASUIMMH AO OCHOBHOM
Juuuu (Auuma), ITpon3BOAHLIME OT OCHOBHOrO BHZA
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Puc. 1. CxeMbl TOJAKAaeMblX COCTABOB CEKLlHOHHbIX BHIOB
(A, B, B) u Gapxesuix (1).
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#BasioTca cekumu b, y KOTOpHIX omHa HAM 00e OKO-
HEYHOCTH MMeEIOT TpaHLEl, HUXXHHE KPOMKH KOTOPBIX
IIOXOOAT He MeHee 4YeM [0 IIOJIOBHHBEI OCafKH; CekK-
uy B, y KOTOpEIX KOpMOBasi TpaHIEBass OKOHEYHOCTb,
HE3aBUCHMO OT BeJHYHHB TNOIPYXEHHS TpAaHIEB,
cHaOxeHa o6GTeKaTeJsIMH.

3aMeTHM, YTO IIO TEPMHHOJIOTHH, CYLIECTBYIOIIEH
B HacTosiee BpeMsi, CEKIIHH C He IOJIHOCTBIO IOIpY-
JKeHHEIMH TpaHuamu (Bug b) umeHyloTca noJycek-
HuAMH. DTOT TEpPMHH, NpPENJIOXKEHHLIl paHee aBTo-
pOM, OKasaJjici He Oe3ynpeuHbIM, TaK KaK HCKJI0uaJ
BO3MOXHOCTh BHECEHHMS] B HAaHUMEHOBaHHE COCTaBa
yHuc/ia BXOAAINHMX B Hero cyfaoB. C Apyroit CTOPOHHI,
B Hamlei cTpaHe OB NOCTPOEH TOJBKO OXUH OIBIT-
HBI CEKLMOHHBIN cocTaB Bujga A rpy3onofbeMHOCTHIO
8600 T. Bce mocaienyomue nocTpoeHHBEIE COCTAaBH OT-
HOCHJIUCh K BuAy b, T. e. compsiraeMble OKOHEYHOCTH
HMeJIH HENOJIHOe NOTPYy:KeHHe TpaHueB. YUHTHIBas
5TO, UeJecoo6pa3HO OrpaHHYUTHCS EeNHUHEBIM TepMH-
HOM — CEKILuf.

Cienyer OTMETHTh, UTO HMeloliHe OAHY oOTeKae-
MYI0O OKOHEUHOCTb ceKuuu Buia A npu GYKCHPOBKE B
Irpy3y yCTOHUYMBO ACpXKAaTCs Ha Kypce, a NpH SKOPHOHU
CTOSTHKE Ha OBLICTPOM TeueHHH He prickaloT. [Ipomexy-
TOYHBIE CEeKIHMH (C ABYMS TPAaHIAMH) NpH GYKCHPOBKE
npeidylor. Kpome TOro, Ha CKOpoCTe HX GYKCHPOBKH
60/bLIOe BJIHSIHHE OKAa3HIBAET OTCTOSIHHE ABHIKHTEJEH
OykcHpa OT HOCOBOro TpaHua cekUHH. CeKIHOHHHIE
coctaBbl BUa A HUMEIOT caMble BLICOKHE XOIOBBHIE Ka-
4eCTBa, NO3TOMY HX HCNOJIb30BaHHEe HauboJjee Leseco-
06pa3HO Ha JIHHHUSX OGOJIBLIOH NPOTAKEHHOCTH.

Cexkunonnsle coctaBel Buga b ¢dopmupylorcs u3
CyZOB, HMEIOHX CONpsiraeMble OKOHEYHOCTH CaHHOrO
THI4, H CONPOTHUBJIEHHE BOAL HX MABHIKEHHIO BHILIE,
YeM y COCTAaBOB BuJa A. YBeJHueHHE CONPOTHBJIEHHS
3aBHCHT OT BEJHYHHB!I NOpe3a TPAHLEB CONpAraeMbIX
OKOHEYHOCTeH CEKIHH: yeM OoJsiblle NOAPE3, TEM BHILIE
conpotunsenue. Ilompe3sl TpaHIEB Ha BeJHYHHY He
6oJiee MOJIOBHHBI OCAJKH CHHXKAIOT CONPOTUBJEHHE OT-
IeJbHBIX ceKuuil B 2—3 pasa. [Ipu atom conpoTusie-
HHE COCTaBa HECKOJIBKO YBEJHUHBAETCS.

CocraBnl, chopMupoBaHHBIE M3 cekuuit Bupa b,
NPH paBHOH IPY30NOABEMHOCTH 06J1alaloT HECKOJbKO
6oJiee HU3KUMH XOJOBEIMH KauyeCTBAMHM, YEM CEKIIHOH-
HbBle COCTaBH BHJAA A, HO 3HAYHTEJNBHO JIYYUIMMHU, YEM
6apxkeBrie cocTaBul. K HemocTtaTkaMm cekuuin Bupga b
OTHOCHTCSI DPBICKJIMBOCTL MNpPH OYKCHPOBKe C I'pPy3oM,
a o6IKUM HEeIOCTaTKOM ceKuuit BunoB A u b siBaseTcs
OTCYTCTBHE HX B3aHMMO3aMEHSE€MOCTH, TaK Kak y ro-
JIOBHOM ceKLMHM O6GTeKaeMa HOCOBasi OKOHEYHOCTb, a V
KOHIIEBOH — KOPMOBasl.

B cocraBax, oO6pa3oBaHHEIX CEKUHAMH Buga B
(c mompesoM TpaHueB W ABYMS OOTeKaTeNsIMH, CIIO-
COOGCTBYIOLIMMH 3HAYHTEJIHLHOMY CHHXKEHHIO CONPOTHB-
JIeHHsl cocTaBa), oOecrneyUBaeTcC BO3MOXKHOCTb Ha-
JIeXKHOTO COEIMHEHHSI KOHUEBOH CeKIHH, HMelouen
HOCOBYIO OKOHEYHOCTb MoOpexoAHoft ¢opMBL. ITO Xa-
PaKTepHO IJIST TPY30BHIX TeNJOXOAOB, MOPCKHX OyK-
CHpOB, OOOpPYAOBaHHHIX AJIS1 TOJNKaHHS 6apX, a Tak-
e YHHQHIHPOBAHHBIX B3aHMO3aMEHSIEeMBIX CEKIHHA
(cm. puc. 1, B). YuuduuupoBaHHEIMH yKa3aHHBIE CEK-
MM Ha3BaHE IIOTOMY, YTO MOrYyT TaKxXe HCINOJb30-
BaThcd M C TIpPY30BBIMH Temoxogamu (puc. 2, B),
a B3auMo3aMeHsSIeMEIMH — NNOTOMY, 4TO MOTYT pacmo-

Cynocrpoerune Nt 5, 1978 r.

narathess B Jo6oM Mecre cocraBa. O6TekaTenu cek-
muit tuna B o6pasyloT «JOBYLUKy» AJIsi HOCOBO# OKO-
HEYHOCTH CJIE[yIOLlel 3a Hed CeKUMH TpPYy30BOro Tel-
JoxoAa wiu Oykcupa, oOecneyuBaIoOIlyl0 GHICTpOE CO-
e[IMHEeHHEe CYyNIoB 0e3 npenBapHTeJNBHOH Mojayu IBap-
TOBHEIX TPOCOB.

Bapocesoimu (cm. puc. 1,I) HaA3LIBAIOTCSH COCTABHI
H3 CYNOB, UMEIONIMX B OTJHYHe OT CEeKUH{ XOpOIIo
o6TekaemMble (POPMBEI OKOHEYHOCTEH KOpIyca, COOTBET-
CTBYIOILlMEe ONpEleNeHHEIM YCJIOBHAM nJaBaHusa. Bap-
JXH CYLIeCTBYIOIUHX THIIOB HMEIOT CHMMETPHYHBLIE H
HECUMMETPHYHBEIE OTHOCHTENBHO MHAENS (OpMEI HOCO-
BOl M KODMOBOH OkoHeuHocTe#. Bosiee xogkumu sB-
JIIIOTCA COCTAaBHl H3 06apiX C HeCUMMETPUYHBIMH OGBO-
JaMH HOCA M KOPMH! (C YaCTHYHO MOrpPYKEHHBIM TpaH-
IeM), HMEIOIHX NOHHIKEHHOE CONPOTHBJEHHE ABUIKE-
HHIO 32 CUeT MEHBIIEero yrja HakJoHa KOPMOBHIX fa-
TOKCOB H GoJiee GJIH3KOrO PaClOJIOXKEHHSI CyAOB B CO-
CTaBe, 4YTO B COBOKYIIHOCTH oOecleuyHBaeT Jyullee
06TekaHHe MeXOapiKeBEIX NPOMeXYTKOB.

CKOpOCTH TOJIKAHHSI OJHHOYHBIX IpyXeHuIXx 6apix,
He 0GOPYAOBAHHEIX CTaOUNIN3aTOPAMH, BHIIUE, YEM INPH
TOJIKAHHH CEKUHH Takof xe rpy3onogbeMHocTH. Of-
HaKo OykcupoBka 6apx 6e3 cTaOMIU3ATOPOB HEBO3-
MOXHAa M3-3a UX pBICKaHbfA. Bapxku ¢ addekTUBHEIMH
cTabuJIM3aTOpaMH YCTOHYHBEL Ha Kypce, HO HMelOT Mo-
BoilieHHoe (Ha 15—25%) conpotuBienue.

IlpeumymectBoM ©OapiKeBHIX COCTAaBOB SIBJISIETCS
NoJIHAsE B3aHMO3aMEHSIEMOCTb OJHOTUIHBIX CYHOB,
obecrneyuBawIas UX 3aMeHYy B IPOMEXYTOYHBIX NYHK-
tax. K Hepocratkam 6apiKeBEIX COCTABOB H 6apx cle-
AyeT OTHeCTH OoJiee BLICOKOE CONPOTHUBJICGHHE, YEM Y
CEKIINOHHEIX COCTABOB TAKOH e rpPy30NOJLBbeMHOCTH;
MEHBIUIYI0 I'PY30NOABEMHOCTDE NpH ONHHAKOBHIX raba-
PHTax C CEKIMOHHHIMH COCTaBaMH; BBICOKYIO PBICKJIH-
BOCTb TIpYXEHBHIX 0ap: INpPU HX OJHUHOYHOH OYKCH-
POBKe.

KosnuecTBO M pasMelieHHe CyoB B COCTaBax 3a-
BHCHT OT pa3psifia BOXHOrO NYTH U ero raGapUToOB, Ha-
JIHYMS IIVII030B, MOIHOCTH TOJIKAaya, a TakK¥Ke OT BCIO-
MOraTeJIbHEIX CPEACTB ynpaBileHHs cocTaBaMH. OnwiT
ACIOJIb30BAHNUSA TIOYTH HAa BCEX OCHOBHHIX peKax Halllel
CTPaHBl KPYNHEIX COCTABOB I0KAa3aJl, 4YTO IPY30NOTOKH
MAacCOBBHIX I'DY30B JAOCTATOYHO BEJHKH H YCTOHYHBHI.
ST0 naeT BO3MOXHOCTb HJ JaHHoi peku ¢opmu-
pPOBaTh COCTABHl MAKCHUMAaJIbHOR TIpy30NO[bEMHOCTH.
Takue cocTaBbl NPHHATO HA3LIBATH GOJIBLIErPY3HBEIMHU.
B cBsi3u ¢ TeM, YTO Kaxjas BOJAHAS Marucrpalsb
HMEEeT CBOM TrabapuTel, Ipy30NONBEMHOCThL OGoJblue-
IPY3HHIX COCTAaBOB OOBIYHO NpPHCYLIA TOJBKO NaHHOMY
nyTH wiu Gaccefiny. UeM BHILIe paspsii BOOHOrO NYTH,
no kjaaccupukauuu Peunoro Perucrpa PCOCP, Tem,
ecTecTBEHHO, OOJIblIEe M JONMycKaeMEle pa3Mmepnl 60Jb-
merpy3ublx coctaBoB. OpHako npenenbHblE 3HAUEHHSI
I'PY30NONbEMHOCTH OGHIYHO SIBJSIIOTCSI NepeMEHHBIMH,
TaK Kak raGapUTH NyTH NOABepPrarTcs H3MEHEHHAM
3a cueT JHOYrJyOUTEeNbHBIX U PACUHCTHHIX pabort. Kpo-
Me TOro, MOSIBASIIOTCA Bce OoJjiee MOINHBIE TOJIKAYH H
BO3pacTaeT Irpy30NoXbEMHOCTb CYIOB.

OcCHOBHEIM BHAOM (OPMHPOBAHUSI CEKUHOHHBIX H
6ap>keBHIX COCTABOB BHYTPEHHErO MN.laBaHuA IS TOJ-
Kaueii MaJioll ¥ cpefHeH MOIIHOCTH SIBJISETCS KHJIbBa-
TepHHI — U3 OAHOH, ABYX eAuHul. Jljas ToJKauen
GOJIpLIEl T MOIHOCTH THIIOBHIMH COCTaBaMH SIBJISIIOTCS
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IBYX- B TpexXHHTOuHble. IIpH HCNOJNBL30BaHHH TOJIKA-
geii momHOcThI0 CBhIIIe 4000 J1.¢. ¥ OTCYyTCTBUH Orpa-
HAYeHH# o rabapuTaM NyTH U LLJII030B NMPHMEHSIIOTCS
MHOTOHHUTOYHEIE COCTaBHlL. IIpH 3TOM A/ NOJIHOTO HC-
NOJb30BaHUS TabapuTOB NYTH H KaMep LIJIIO30B YHCJO
CYAOB B COCTaBe NPHHHUMAIOT KPATHBIM YHCJY MOJHBIX
HHTOK COCTaBa.

B03MOXHOCTL BOXKIEHHSI GOJBIIErPY3HBIX COCTa-
BOB MAaKCHMAaJIbHOH TI'py30NONBEMHOCTH MOXKET OHITh
3HaYUTEJbHO pacli¥peHa B cJyyae NpHUMeHEHHs [O-
TIOJIHUTEJILHOTO CPEiCTBA YNpaBJIeHHsI COCTaBOM B BH-
Ie cneunMaibHBIX npHCTaBok. IlociienHue MoOryt He
TOJILKO O6ecneunTr HaJexXHOE YNpPaBJIEHHE COCTaBOM,
NPOBOJAKY ero vacTed uyepe3 LIJIIO3bI, HO H CYIIECT-
BEHHO CHH3HTh MOIIHOCTb OCHOBHOro ToJkaya. Cie-
AyeT OTMETHTb, YTO MOPEXOJHBIE COCTaBHl NOKa (op-
MHPYIOTCS NO CXeMe «TOJNKau—Oapxay.

Cocrapnbie Temioxoabl. CoOCTaBHEIE TEIJIOXOIHL,
KaK npaBuyio, (OPMHUDPYIOTCS KHJIBBATEPHEIM CIOCO-
6om (puc. 2). Onnako npu GOJBLIOH MOIIHOCTH BELy-
el CeKIMH BO3MOXKHO, €CJIH 3TO TPEOYETCH IO yCJIO-
BUSIM TEPEBO30K M MAONYCKaeTcsi raGaputraMu IYTH,
NpHCOeAHHEHHEe K HUM OJMHOUYHBLIX CYIOB HJIH HecaMo-
XOAHBIX KHJIBBATEPHHIX COCTABOB. YCJIOBHSI BOXKJIEHHUS
KPYNHOTOHHAXXHBIX COCTABHBIX TEIIOXOAOB MOTYT
OHITH CYLIECTBEHHO YJIYUIIEHH B CJyd4ae IpHUMEHEHHS
NIOBOPOTHHIX CIENHBIX YCTPOACTB.

KonuyecTBO CynOB B COCTaBHHIX TEMJIOXOLaxX Mo-
XeT OnTh pasnuuHeiM. OpHako Haubojee IeJeco06-
Pa3HEIMH C TOYKHM 3pEHHSI 3KCIJIyaTalldH SIBJSIOTCS
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Puc. 2. Cxembl COCTaBHBEIX TENJAOXOROB CEKUHUOHHLIX BH-
nos (A, b, B), komGunupoBauHrix (I) u o06pasoBaHHBIX
H3 ceknuit Tenaoxonos supos A U b (1)

nByxcekiuonnne (puc. 2, A, 5, B) u xOMGHHHPOBaH-
Hele (puc. 2,I') cyma. Kpome TOro, cocraBHEIE TeIlJIO-
XOfLI MOryT OHITh OGpPa30OBaHEI M3 CEKUMA BHIOB A
u b (cm. puc. 2, 7).

Ilo Tuny cyenrnoeo ycrpolicTea cOCTaBbl paspmedis-
IOTCS Ha KECTKHe, NMOJYKEeCTKHe M HU3rn(aeMHle,

5

OTiauunTeNILHON 4YepTOH KeCTKOro COCTaBa SBJIS-
eTcsl TO, YTO B IIPOLIECCE IOBOPOTA €ro AHaMETpaJlb-
Hasl MJIOCKOCTh OCTAeTCS NOYTH NPSIMOJHHERHON, a Io-
BOPOT COCTaBa OCYILECTBJISETCS € NOMOUIBIO ABHIKH-
TeJILHO-PYJIEBOr0 KOMILIeKca ToJikaua. CLenHble YCT-
poficTBa TAKOro COCTaBa HOJIKHEI OOECreuuTh MaKCH-
MaJIbHYI0 3KECTKOCTb B TODH3OHTAJIBHOH HJIOCKOCTH.
OpHako M3-3a HaNWuMs B CBSA3SIX aMOPTH3aTOPOB H
KOHCTPYKTHBHEIX 3430pOB CyJa B TaKHX COCTaBax Io-
BOpauMBalOTCs OAHO OTHOCHUTEJBHO APYroro, Ho He Go-
Jee yeM Ha 1—1,5°% 4TO He Mellaer ynpaBJeHHIO.

ITosyxecTKuii COCTaB XapakTepU3yeTcsl OTKJIOHe-
HHEM [OHAaMeTPaJIbHEIX IIJIOCKOCTeH TOJIKaya U CYHAOB
COCTaBa, KOTOpHIE CLENJIeHH MeXAy co6o#l 3KecTKO.
B TakoM cocTaBe ynpaBjieHHEe [ABUXEHHEM OCYUIECT-
BJISIeTCSl NMOBOPOTOM KOpIyca ToJKaga. DTOT cnocob,
HecMOTpS Ha ero 3¢ (eKTHBHOCTb, He HaIlleJ pacnpo-
CTpaHeHHs1 H3-3a CJIOXKHOTO IpoLEecca CYAOBOXKJIEHHS.

¥Ynpasnenne usrub6aeMBIMH COCTaBaMH IIPOH3BO-
OUTCS Kak C NOMOULIBIO JABHIXHUTENBHO-PYJEBOro ycT-
poficTBa TOJIKaya, TaK ¥ 3a CUYeT HAJHYHUSA MeXKAY
CyAaMH IIOBOPOTHOrO COENHHHTEJNBHOIO YCTPOHCTBA,
IONyCKaoulero OTKJIOHEHHe AUAaMeTPaJIbHBEIX IJIOCKO-
CTell CyIOB cOCTaBa Ha BeJuumHy A0 20° DTo 3Hauge-
HHe omnpeneJisieTcsl YCJIOBHUAMH INPOXOXAeHHsT Haubo-
Jlee KDHBOJIMHEAHBIX YYacTKOB peYHHIX nyTefl. Takmue
COCTaBEl HaXoAAT BCe OoJiee MIMPOKOE pacnpocTpa-
HeHHe Ha H3BWIHCTBIX peKax He TOJbKo OJjaronaps
Jiyulllefi NPOXOAMMOCTH MOBOPOTOB, HO M NMOTOMY, 4TO
B HHX MOXHO HCNOJIL30BaTh CyAa OGoJibllelt rpyso-
NOABEMHOCTH, YeM 3TO JONYCTHMO B CJydae npHMe-
HEHHS XKEeCTKHX COCTaBOB.

ITo Ha3Hnaueruro COCTaBHl Pa3felIIIOTCS HA Crenua-
JIA3UPOBaHHLIE M cMemaHHele. K nepBEIM OTHOCATCA
cocTaBnl, pOopMHpyEMEIE H3 CeKIMHA HJIU 6apxK ONHOrO
Ha3HaYeHHsl, HapuUMep IJIST NEePEBO3KU CYXHX M KHUM-
KX (HepTenpoOAYKTH, XHMHKAaJIHH, CXKHUIKEHHEIE Tashl
H T. II.) FPy30B, a TaKxKe aBTOMAamIHWH, CKOTa U Ap.
CmelnanHble cocTaBbl (GOPMHPYIOTCS M3 CYZNOB Pa3HOro
Ha3HaueHnda. Tak, Hanpumep, B CIIIA B Tosnkaembie
COCTaBH BXOIAT KaK CYXOIPYy3HEIE, TaK W HaJIUBHELIE
6apxH.

ITo KoncTpyKkTUBHOMY TUNY KOPNYCA TPY3OBHIE CEK-
oMY ¥ 6apku Aeidarcd Ha IVIOIMAaNKH, TPIOMHBEIE U OyH-
KepHLIe.

Inomanku — nosHonagyOHEIE Cyla s NMEePEBO3KH
Ipy30B Ha mnanybe, uMmelOllell NpPOYHEIE OrpaXAeHHUS
110 BCeMy NepHMeTpy MJIM He uMeromed uX BAOJIb 60p-
toB. HedTenanusurie cyna, X0Th B He HOCAT TAaKOTO
Ha3BaHUSA, MO KOHCTPYKTHBHOMY THIY NOAXOIAT IOK
5TY KaTEeropHio M HHOIJa HCIOJIB3YIOTCA JJIS1 NIepeBOo3-
KU rpy3oB Ha many6be. K sToft xe kaTeropuu MOTYT
6LITb OTHECEHH M KOpHyca K3 LHJHHApHYECKHX o0060-
JIOUEK, 3aKpHIThle CBEpPXY IV1ankoi najuy6oii.

TpIOMHBEIMH HAa3BIBAIOTCA maJiyOHBlEe cyfa ¢ JIoKa-
MH, NPOEKLUHs] KOTOPHIX 3aHHMAeT HEKOTOPYI0 dYacTb
IVIOIAaK TPIOMOB. Ta 4acThb XapakTepHayerca K03d-
(PMIHEHTOM BepTHKAJIbHON IPOHHIAeMOCTH, KOTOpPHIA
y cOoBpeMeHHBIX cynoB pocturaer 0,66—0,70.

ByHKepHble Cyna HMMeIOT jgBOfiHEIE 60OpTa U ABOM-
Hoe auo. Ilnomapp JioKa (JIIOKOB), OrpaHUYEHHOrO
TIONepeyHbIME M HENpepbIBHHIMH INPOJAOJILHHIMH Iepe-
6opkaMH € KOMHHICaMH, OOBIYHO paBHAa IVIOILAfH
TpioMa UM GoJiblIe €€,
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Puc. 3. Cekuuonnnlii cocraBHoil tennoxon «XXIII cnean KIICC».

Puc. 4. Coepunenne cexkuuit cocraBHoro tenaoxopa <XXIII cbeap
KIICC»,

Ilo crenenu saxpuitun epys3osozo obvema cyna ne-
JIATCS Ha 3aKPHITHIE H OTKPHITHIE.

3akpHTHIMH HA3HIBAIOTCS CyJa TPIOMHOTO HJIH GYH-
KepHOro Tuna, o60pyInOBaHHEIE BOAO- MM GPHI3roHe-
NPOHUIAEMBIMH JIIOKOBHIMH 3aKpHITHSAMU. K HHM OT-
HOCATCA M IJIOMIAJKH, MMeIOUIHe 3aKPHITHE TPY30BOH
najgy6e B BHIE JIETKON MeTAaJJIHUeCKOH HaACTPOHKH
C JIIOKAMH B ee KpHIIE ¥ JIaunopTaM# B GOPTOBHIX
creHkax. OTKphITHle Cyfa-—3TO IJIOLWIAAKH H CyAa
OYHKEPHOTO THIA, He HMeEIOIIHEe 3aKPLITHH TPY30BBIX
nJiomagef 1 06bEMOB.

Ilo npunyuny sxcnayarayuy COCTaBH INoOApasje-
JISIOTCS Ha MapuIpyTHhle H COOpHBIE B 3aBHCHMOCTH
OT THIa JHHHIH, HA KOTOPHIX MX HauboJiee IeJ1eco06-
pPasHO HCNoJb30BaTh. COCTaBEl HA3BIBAIOTCS MapLIPYT-
HHIMH B TOM CJly4yae, ecJIi NepeBO3KH COBeplIarTCs
TOJIBLKO MeXJy KOHeYHBIMH NMyHKTaMHu 6e3 nepedopmu-
poBaHuil B MPOMEXYTOYHHIX noprax. HauGomee 3¢-

Cynoctpoeamue N 5, 1978 r.

(eKTHBHBI HA TAKHX JHHHAX OOJIBIIErPYy3HHIE CEKIIH-
OHHHIE COCTaBbl M COCTaBHBIe TemjJoxonb. COOpPHBIMH
Ha3bIBAIOTCA COCTABBI, YHCJIO CYJOB KOTOPHIX B XOJe
pefica MoxkeT MeHsITbC. B 3ToM canyuae HaubGoJee
1enecoob6pa3Ho HCNONb30BaTh OapKeBble COCTABH H
CEKINOHHbBle, CHOPMHpPOBaHHLIE M3 B3aHMO3aMeHse-
MBIX ceKIui THna B. Moryr GHLITP HCHOJB30BAHBl H
CEKUHOHHBEIE COCTABH THNa b, ecsin AOCTaTOYEH rpy30-
IIOTOK H TOJIOBHBIE CeKLHH OOGOpPyJAOBAaHEI YIIOPHO-
CLIENIHEIM YCTPOHCTBOM.

Ilo paiiony naasarus COCTaBBl MOTYT OBITH pey-
HOro, O3€pHOro, CMellaHHOr0O M MOPCKOIO IJIaBaHHA.
Kaxxnomy paspsiny COOTBETCTBYET omnpefieneHHast (op-
Ma M KOHCTPYKIHS KOpIlyca, a TaKxke THI CIEenHOro
yCTpOHCTBA.

IIpuBenennass knaccubukauus naeT HEOGXOAMMEIE
YTOYHEHHSI HANMEHOBAHHH M OCHOBHBIX XapaKTepPHCTHK
COCTaBOB H CYIOB B COOTBETCTBHH C HX Ha3HaueHHEM.

PaccMoTpuM noxpo6GHee BONpPOCH, CBSI3aHHLIE C CO-
3laHHEM COCTaBHBIX TeIJIOXOAOB. SInpoM ¢Juora cy-
JOB 5TOr0 THMa SBJSIOTC KOMOGHHHPOBaHHBIE CYAA,
c¢opmHpyeMble H3 [TOOGOPYAOBAHHLIX CYXOTPY3HBIX
TENJOX0I0B B 6apK COOTBETCTBYIOLEHd rpy30nopbeM-
HOCTH ¥ pa3MepoB. HacTp MJaBalOUHX H CIPOEKTHPO-
BAaHHBIX COCTABHBIX TEINJIOXOAOB SBJISIETCS] CEKLHOH-
HBIMH, T. €. COCTOMT M3 [ABYX CNElHaJIbHO CIPOEKTH-
POBAaHHBIX TPY30BHIX CeKILHii — rOJIOBHOH (HeCaMOXOJ-
HOl1) M Benymiel (CaMOXOmHOM).

B narupecATEx romax 6hljla 060CHOBaHa pacye-
TaMH, a B IIECTHAECATHIX MOATBEPIKAEHA NPAKTHKON
CTPOHTEJNBCTBA M 3KCIJIyaTAIlMH BHICOKAsi 5KOHOMHYe-
ckasg 3(¢GeKTHBHOCTL COCTABHEIX TEMJIOXOAOB. DBrlio
YCTAHOBJIEHO, YTO NPEHUMYIIECTBA CEKIHOHHPOBAHHBIX
CYyZOB OCOOEHHO OLIYyTHMEI B TeX CJAy4asx, KOrga Imo
YCJIOBHSIM IJIaBaHHSI €CThb BO3MOXHOCTh CO3[aBaTh
KPYIIHOTOHHAXKHBIE CEKIIHOHHBIE TeNJOXOAE. B 3THX
cjayyasix B IpefesaXx KOHCTPYKTHBHBIX BO3MOXKHOCTERH
HauboJjiee IOJIHO MCIOJB3YIOTCA TraGapHTHl BOJHLIX
nyTex.

K uucny mnpeuMyliecTB CEKIHOHHPOBAHHS KpYII-
HHIX CY[OB MO CPAaBHEHHIO C HCINOJL30BAHHEM TaKHX
JKe MO TIPY30NOJBbEMHOCTH MOHOJMTHEIX OTHOCSTCS
chaenylomue. Bo-nepBrix, 3HaUUTENbHAS IKOHOMHSA Me-
TajJa NpPH NOCTPOfiKe, Tak KaK AJIMHA CeKIHHA MOXeT
HasHavaTbCcs B npelleNiax, ponyckaeMreix IlpaBuiamu
Peunoro Peructpa PCOCP no BesuuynHe OTHOLIEHHS
IJMUHE Kopnmyca Xk Beicote Gopta. Ilpu sTom nocaen-
HfI OTJIMYAEeTCS OT OCAaAKH C IDPY30M TOJIBKO HA BeJH-
YHHY MHHHUMAJIbHOrO HaaBofHoro G6Goprta. Besuuuna
3KOHOMHH MeTallj1a, HanpuMep, NPH CeKIHOHHPOBAHUH
cyxorpysHoro temjoxona knaacca «O» pauHoi B 230 M
MoOXeT cocTaBuTh npumepHo 1000 T.

Bo-BTOpHIX, INpH CEeKUHOHHPOBAHHH NOSBJSIETCSH
BO3MOXXHOCTh CTPOMTb KaXXAYyI0 M3 CEeKUHH C J0CTa-
TOYHO NPOYHEIM H KECTKHM KOPNYCOM, YTO OCOGEHHO
BaXXKHO IIPH BeJleHHH I'DY30BHIX onmepaunuii, KOTOphLe 3a-
YaCTYI0 CONPOBOXKIAIOTCA 3HAYHUTENBHON HepaBHOMEP-
HOCTBIO YKJAJKH Ipy3a, a TaKxe IpH IUIaBAHHU HA
BOJIHEHHH.

Kpome TOro, niisi nocTpofiku OYeHb AJHHHOIO CYJ-
Ha HeOOXOAMMO HCIOJB30BAThH JIHOO AJHMHHEIE CTare-
JIU ¥ cJHnbl, Jub6o MeToakl COOpPKHM M CBapKH Kopmnyca
M3 HEeCKOJBbKMX yacTefl Ha maasy. IIpu crpoutesnncTse
H PeMOHTe TOJIOBHLHIX M BELYIHX CEKIHH COCTABHLIX
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TEMJIOXOJOB 3THX NpoGjieM He BO3HHUKAET.

To ke camMOe MOXHO CKa3aTb ¥ O rpy3006-
paboTKe COCTaBHOroO CyAHa, He TpeOymoulei
HCIOJNb30BaHHA JJIMHHEIX NHpcoB. Bceaen-

CTBHE 3TOr0 3KCIIyaTallHOHHO-3KOHOMHYeE-

CKHe IIOKa3aTeJU COCTaBHBIX TEIJIOXOIOB :
3HAYHTEJILHO Jyullle, YeM OJWHOYHBLIX. .

B npakTHKe NIpPOEKTHPOBAHHS H CTPOH- e

TEJbCTBAa COCTaBHBIX TEIUVIOXOAOB OIIpene-

JILJIHCh TPH CIEAYIOMHX IIDHHIIHIIA. -

IlepBelfi OCHOBaH Ha pa3paGoTke NpO-
eKTOB CEKLHMOHHBIX COCTABHHIX TENJIOXOJOB
c yuetoM rabapuToB NyTH, LLJIIO30B U T. II.
Ilpn >3TOM IJHHE TOJIOBHON H Benpymefh
CeKLMH YCTAHABJHBAIOTCA MCXOAS H3 YHH-
¢UKanUH KOHCTPYKTHBHHIX SJIEMEHTOB H
o6opynosanus. IIpoekTel paspabaThiBa-
JIUCh Ha 6a3se CyLeCTBYIOLIEro NPOeKTa Cy-
XOTPY3HOro Cy[lHa, a TAKXE CEPUAHO CTPOSIINXCS Ten-
JoxonoB. OT npoekTa-npoOTOTUIIA 3aHMCTBOBAJaCh
O6énbmiasi yacTe KOpIyca, Hanpumep, OT (popLITEeBHS
0O MAaUIHHHOTO OTAEJIEeHHSI BMECTe CO BCEMH YCTpOM-
CTBAMH H CHCTeMaMH. Pe3ysbpTaToM Takoro noaxona
K NPOEKTHPOBAHHIO CEKLHOHHBIX COCTAaBHEIX TENJIOXO-
noB saBagercsa cyaHo «XXIII cwesg KIICC» mom-
HocTeio 1800 Js.c. (puc. 3 u 4).

Kpome ToOro, paspaboTka IPOEKTOB CEKLHOHHHIX
COCTaBHBIX TEIJIOXOAOB MOXKeT OCYHeCTBJATECA Ha
6ase CepHiHO CTPOSIIHUXCH TPY30BHIX TEIJIOXOHOB H
CEKI[HOHHBIX COCTABOB IIOCJE HX COOTBETCTBYIOLLErO
noo60pYyNOBaHKs, KOTOPOE B OCHOBHOM 3aKJIIOYaeTCs
B MOHTaXe KOHCTPYKIHH, obecleyHBaiolUX XOpollee
o6TekaHHe MeXCyAOBOTO NpPOMEXYTKa, HaJeXHOe Co-
NpsiKeHHE M CLENKY CEKIHH, a TaK¥XKe B YCHJEHHH py-
JIEBOTO YCTpOHCTBa, eciau 3T0 Heob6xonumo. [Ipumepom
CIIPOEKTHPOBAHHOTO TaKMM 00pasoM Temjoxoja Mo-
JKET CIHYXHUTb CYAHO A5 CHOHPCKHX DEK, COCTOsIIee
U3 TEIUIOX0Ia THNA «SIKYTCK» M CEKLHH I'PY30NOJBEM-
HOCTRIO 3000 T, 06OPYAOBAaHHON KOPMOBHIMH OO6TeKa-
TeJISIMH.

Paspa6GoTka npoeKTOB KOMOHHHPOBAHHEIX COCTaB-
HBIX TEIJIOXOHOB MOXKET 3aKJI04YaThCsl B YCTAHOBJEHHH
o6beMa H00OOOPYAOBAHUSA CYLIECTBYIOUIHX TEMNJIOXOAOR
YCTPOHCTBAMH, HEOGXOAMMEIMU A BOXKAEHHSI 6apiK,
U B BHIOOpe 6apxK NOAXOAALIeH Ipy30nOABEMHOCTH JJIsST
pa6oTH ¢ 3TEMHU TemyoxoxaMu. IIpumMepamMmu kKOMGHHH-
POBaHHBIX TEIVIOXOJOB SIBJSIOTCH TEIJIOXOAB THIA
«Bospmass Bosras» ¢ Gapxefl Trpy3OnoabeMHOCTBHIO
1800 T u Tenyoxonw THna «IllecTass naruieTkas» ¢
Gapxkeilt rpysomogmbeMHocThi0 2860 T (puc. 5). Oco-
60e MeCTO CpefH COCTABHBIX TemJIOXOJO0B 3aHHMAIOT
cyna, OCOpYAOBaHHEIE COENHHHTENHHO-TIOBOPOTHLEIM
ycrpoiictBoM. OpHakO IO NpHHIHNAM NPOEKTHPOBa-
HHSl OHH IOAXONAT NOJ YKa3aHHBIE BLILIE,

JBa mepBBIX COCTaBHBHIX KOMGHHHPOBAHHHIX TEIJIO-
xopa 6wt nocrpoeHnl B 1963 r. Ouu mmenu mom-
HocTe 1o 800 Ji.c. m rpy3sonombreMHOCT 10 2000 T,
KOTOpasi paclpenienanach NOPOBHY MEXIY TEeIJIOXO-
noM u Oapxen. B ToMm xXe rony njsa pa6oTel ¢ Gapxa-
MH rpy3onoxgnseMHOCThI0 O 600 T OblIM 060PYAOBAHE
Cyna-mJiomagkn W TPIOMHEE TEMJIOXOABI TAaKOf ke
rpy3onoabeMHOCTH. IloTepss ckopocTH KOMOMHHpPOBAH-
HBIX CYNOB He npesBbimana 23%.

B 1964 r. Ha BoJre BCTYIHJ B ONBITHYIO SKCILIya-
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Puc. 5. Kom6uuuposanubifi Tenaoxop tuna <«lllecrag naruaerxas,

TalMI0 KOMOMHHMpOBaHHBI Temnoxon «OBpyds Tuna
«lecrass natunerkay. Temnoxox Guln 060pPYyLOBaH
ynopaMu M TPOCOBHIM CLENHBIM ycTpofictBoM. s
yJAydllleHHs1 BUAMMOCTH HA CyAHe YCTaHOBMJH JAOMNOJ-
HUTEJIbHYIO XOIOBYIO PYOKy; KpOMe TOrO, 3aMeHHJIH
rpe6Hble BHHTH Ha HOBBlE — C MEHBIIHM miarom. B pe-
3yJbTate ce6eCTOMMOCTb IIEPEBO30K CHHM3HWJIACh Ha
17%.

OnwiT 3kcnyyatauuu Tensioxoga «OBpyu» noareep-
AWJ 11eJ1eco06pa3HOCTh MIHPOKOTO HCMNOJIb30BAHUA CO-
CTaBHBIX CYZIOB, U B Hapuramnuio 1965 r. yxe GoJjee
COpPOKa TemJOXOAOB paboTajm ¢ npHcTaBKaMH. U3
HUX ABajnuath ABa cyaHa Obwium Tuna <«lllecrass ns-
THJETKa», JMABeHagnaTtb— THna <«bDoJawias Boaras.
Kpome Toro, nauanu pdaboTaTr KOMOHWHHDOBaHHEIE
temyioxonbl THNOB «Okckuit», «CT-600» u «CT-300».
Tensoxoner «Tyna» (800 a.c.) u «Ypxkym» (1000 4. c.)
B ONLITHOM moOpsifike paboranu ¢ 6apkaMH Trpys3o-
nogbeMHOCTbI0O 2860 T, a Temsoxon «JlymmHKa»
(1100 Js1.c.) —c 6apxed rpysonoxremMHocThio 3000 T.

Ilpn pooGopynmoBaHUH 3THX CYIOOB rpeGHbIE BHHTHI
He 3aMEHAJUCh H JONOJHHTEJbHEHE PYOKH He ycTa-
HaBJuBaauch. CTOHMOCTh pabOT COCTaBHNIa B CpefHEM
14 TeIC. py6. Ha OAHH TemJOXOZ4, ce6ecTOMMOCTh Ke
nepeBo3ok cHH3mJace Ha 17—18,5% no cpaBHenmiO
C HCIOJIb30BAaHHEM OAHHOYHEIX TEMJIOXOIOB.

B 1966 r. B BomxckoM Gaccefine HayaJs paGoTaTh
KPYIMHOTOHHAXHBIA JABYXCEKLIMOHHLIH TENJI0XO]
«XXIII cwe3pg KIICC» rpysonomseMHocThio 10000 T,
CIIPOEKTHPOBAaHHLII HA 6a3e CTPOHUBIIMXCS TEMNJIOXOMIOB
tuna «BoJsro-Iou 25». [TepBoHauaJpHO €ro MOIIHOCTD
cocraBasia 1800 n.c.,, a mocie YCTaHOBKH HOBHIX
JBUrateJeir oHa yBeJsuuusach 10 2400 Jj. c. BUHTH npu
9TOM He 3aMeHSJIUCh, TOJIOBHAS ceKuus Oblia cHabxke-
Ha NOAPYJHBAIOMHUM YCTPOHCTBOM MOIIHOCTEIO 93 KBT.

B 1968 r. tensnoxon «Bouro-Ilon 22» Gul1 o6opy-
IOBaH NBYXYIODHOBOXKXKEBLIM CIENOM H HCHOHITAH C
6apikeil rpysonogbeMHOCTEI0O 2860 T U rOJIOBHON Cek-
nue rpysonogbeMHocThio 3750 1. B 1976 r. Takme
e paboTel OBIM NPOBeINeHH Ha Temyoxone «BoJro-
Jou 21» pns BoxpaeHUs Takoi xe Oapxu. B nacros-
ee BpeMs ToJsKO B KaMckoM napoxoncTtse paboraer
OoJiee TPHALATH COCTaBHHIX TemjoxomoB Tuna «Ille-
crasi nsaATHiIeTkay. OCHOBHEIE 3JIEMEHTH H Xapakre-
PHCTHKM OOJibllleli 4acTH NOCTPOEHHBIX CEKIHOHHBIX
1 KOMOMHHPOBAHHEIX CYAOB NpHBeAEeHH B TalaHIe,
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OcHoBHBIE SJEMEHTHl H X2PaKTeDHCTHKHM HEKOTOPLIX OTEYECTBEHHBIX COCTABHLIX TENJI0XO/0B
Boaousmemenne, T I'pysonoabeMHOCTh, T Ckopocts, KM/q 4O
= :‘ = = = o4 : Mom- 0 E E g é
Tun cyma o = g ~ 2 L R g = Hoers, | & % gE® -
g | 8| & - 2 sge | &% g &5 o5 | 6828
«XXIII cpesp KIICC» | 238 | 16,5 | 3,62 | 12260 2100 10000 | 5500 | 4500 | 1800 19,6 15,4 5,56
«Boaro-Ilon 22» 225—1 16,5 | 3,50 | 10025—| 1808— | 8160— | 5300 | 2860— | 2000 | 21,0 }14,3—15,2/4,10—4,50
237 10 900 1840 9050 3750
«Ilecras natunerka» |168—|13,0—|3,05—| 4850— | 1018— } 3800— | 2000 | 1800— | 1100 17,8 }13,0—14,0{3,46—4,55
180 | 145 320 | 6067 1221 5000 3000
«Bonvmas Bosraxs 168— | 13,0— 2,80—| 4000— | 900— | 3000— | 2000 | 1000— | 800} 16,7 |13,3—14,2/3,75—6,12
179 | 1501 320 | 5990 1203 4860 2860
«KueB» 163 | 15,0 { 225 | 3800 800 3000 | 1800 | 1200 800 16,0 12,5 3,75
«3anopoxne» 159 | 15,0 | 1,80 | 3100 700 2400 | 1200 | 1200 800 17,2 13,8 3,00
«Okckaii» 157—1} 150 |1,82—| 2886— |656—707| 2200— | 1200 | 1000— | 800 166 |11,8—12,6{2,75—3,75
159 236 | 3740 3000 1800
«CK-800» 132— | 12,5—{1,68—| 2264— |419—650| 1800— |800—| 1000 800 |[18,0—19,0{14,2—15,8(2,25—3,13
156 | 14,1 | 224 | 2802 2500 | 1500
«CT-600» 128 | 100 | 2,14 1737 437 1300 700 600 600 16,5 14,0 2,17
«CT-300» 126—1! 10,0 | 1,50—| 1519— |[305—367| 1200 600 600 300 150 {11,6—11,8] 4,00
128 1,87 | 1579
Oco6GeHHO WHTEHCHBHO NONOJHAJO (JIOT COCTaB- 1. Co3paHue COCTaBHHIX TeIJIOXOAOB Ha Gase

HHIX TenJoxonoB J{HenmpoBCcKOe mMapOXOACTBO, B KOTO-
poM B 1964—1965 rr. yxxe paGorano 82 Tensoxopa H
250 Gapxk-npucraBok. Ilpw sTtoM BajioBast npomsBo-
JHTEJBHOCTh TFPY30BHIX TEINJIOXOAOB CHH3WJI4aCh Ha
16%, o B 2,1 pasa BO3pocia IPOH3BOAHMTENLHOCTD
HecaMoOXoOHOro ¢JoTa.

CeGecTonMOCTb NepeBO30K CHH3MJAch HA 25—33%
10 CPaBHEHWIO C OLHWHOYHBIMH TeIioxomamu, Ha 23%
yMeHbIIMJIAChL NOTpebGHOCTh B Oykcupax. B 1968 r.
Ha JIHenpe pa6otano c¢ npucraBkamu 160 rpysosmix
TENJIOXOMIOB, KOTOpHE BuIMOJHMIKN 929% Bcex Tpau3my-
HBIX NepeBO30K Irpy30B.

Oco6oe MecTO cpefy COCTaBHHIX TEMJIOXONOB 3aHH-
MaloT Cyla C NOBOPOTHHIM YCTPOHCTBOM, KOTOpHe, KaK
yXe YKashBaJloch, HOPHMEHSIIOTCS, B OCHOBHOM, Ha
H3BWIHCTHIX peKax C OrpaHHuYeHHBIMH raGapHTaMu
nytu. B MockoBckom napoxogerse ¢ 1974 no 1976 r.
6B10 060PYZOBaHO INOBOPOTHHIM YCTPOHCTBOM HIECTH
COCTaBHBIX CyZIOB. A B HacTosIllee BpeMs HACUMTHIBA-
eTcs JIO HNEBATH THIOB TAKUX TEIJIOXOLOB rpy30NOib-
emHocTei0 OT 1300 mo 2300 T npu Mmomuoctu ot 300
no 1100 Ji. c. Yron usjnoma cocTaBOB HaXOAUTCH B Ipe-
nenax 18—20° BpeMs mnepeMemeHHsI cCyAHa COCTaBa
H3 ONHOrO Kpa#iHero IoJIOXeHuss B gpyroe — ot 50 no
120 c. IlpuBox wu3rmbaromeil CHCTEMB THIApaBJIHYE-
CcKuil ¢ masJieHueM oT 60 mo 100 xrc/cm2, MOIIHOCTH
ssekrpoasuratens ot 10 go 17 kBrT.

Pa6GoTe nmo co3pmaHHI0O COCTABHEIX CYIHOB IPOMIOJI-
JKaloTcs: pa3pabaThBalOTC HOBHIE THNH CLENMHBIX
YCTPONCTB, HCCJENYIOTCS B ONBITOBHIX GaccefHax BOJI-
HOBHIE HAarpy3KH, IOJIy4alOT Pa3BHTHE HOCOBLIE OIy-
cKaromuecs pYJIH.

TakuM 06pa3oM, Ha OCHOBAHHH ONELITA NPOEKTHPO-
BaHMs, NOCTPOAKH M MCNBITAHUA COCTaBHEIX TEIJOXO-
JI0OB MOXKHO CAEJIATh CJEAYIOUIHe BEIBOAHI,

CTPOSINUXCA CYAOB AaeT 3HAaunTeJbHBHR 30¢eKT 32
CUeT CYILIEeCTBEHHOH 3KOHOMHH MaTrepuaJjoB. Hampu-
mep, coszpanue Temoxopa «XXIII cresg KITCCs rpy-
3onogreMHOCThI0O 10 THIC. T O CpaBHeHHIO CO CTPOH-
TEJBCTBOM JBYX cynoB Ttuna <«BoJsro-Ilon» o6mef
rpysonogbeemMHocThi0 10,6 THIC. T MO3BOJHJIO C3KOHO-
METh OKOJIO 400 T cTanH, NOJHEIA KOMILJIIEKT SHepre-
THYECKOH YCTaHOBKH, 12 Kkm Kkabeas W NOJIHBHIH
KOMIUIEKT 3JEeKTPOOOOPYLOBAaHHS, CPEACTB CBA3M H
HaBHrauMH, NeCATKH TOHH OTAEJIOYHBIX, OKPACOYHEIX H
H30JIALIMOHHEIX MaTepHaJiOB H, HAKOHel, NeJHii KOM-
IJIEKT OOOPYNOBAaHUS KAaIOT M APYTUX NOMEMeEeHHA Hal-
crpoiiku. OOmee CHUXKeHHe MAaTEPHAJIOEMKOCTH IIO-
3BOJIHWJIO YMEHBIUHTh TPYHOEMKOCTb M CTPOHUTEJNHHYIO
crouMocTh Ha 35—409;.

2. CKOpOCTh COCTABHHIX TEMJOXOAOB HHXKeE, UYeM Yy
ONMHOYHOTO BEAyIlero temnoxopa, Ha 17—32% B 3a-
BHCHMOCTH OT Da3MepOB TelJoxoja ¥ OPHCTABKH.
Bonrwmaa umu¢ppa COOTBETCTBYeT CJydyalo, KOrga rpy-
30MOABEMHOCTh NPHUCTABKH B MOJITOpa pasa G6oJiblie
rPy3ONOABEMHOCTH TeMJIOX0[d; MeHbIIas OTHOCHTCSH
K CEKIIHOHHBLIM TEIJIOXOMaM.

Bospiioe BJHSIHHE HAa BEJHYUHY NMOTEPH CKOPOCTH
OKa3LIBAeT COOTBETCTBHE XapaKTePHCTHKaM CyfHa ma-
ra rpe6Horo BuHTa. HanpuMep, yCTaHOBJIEHHHE Ha
KOMGUHHPOBAaHHOM Terioxofe «OBpyY» ONTHMAaNbLHEIE
rpe6HBIe BHHTH NO3BOJIMJIH YMEHBLIHTb NOTEpI0 CKO-
poctu o 89Y%.

3. CocraBHBle TemnJyioxXoAw! 06JafaloT NOCTATOYHOHR
HOBOPOTJIMBOCThIO — CKOPOCTH IIOBOPOTa COCTAaBJIsIET
30—40 rpan/mun, gto B 2,0—1,5 pasa MeHnpmme, ueM
Y ONHWHOYHHIX TEMJIOXOJIOB U He HHXe, YeM Yy TOJIKae-
MBIX cOCTaBOB. OTHOCHTENBHEI pafHyCc UHPKYJSIHH
He npesbimaeT 1,4 AJMHEI CyfiHA, 4TO MaJo OTJIHYAET-
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C OT 3TOH XapaKTEPHCTHKH Y ONHHOYHHBIX TEMJIOXO-
JIOB.

4. OTHOLIEHHEe TPY30NOABHEMHOCTH K MOIIHOCTH Y
COCTaBHBLIX CYHOB HAaXOAHUTCH B CJELYIOIIHX Npenesax:
IJs KOMOHMHHPDOBAHHBIX TEMJOXOAOB OT 2,2 1o
6,1 1/n.c., nns ceKuuoHHEIX — OT 3 Ao 5,6 T/N.C., T. €.
B 1,5—3 pasa Gonblie, 4eM y OLHHOYHEIX TEMJOXOMOB,
M HHXKE, YEM Y TOJKaeMBIX COCTaBOB.

5. Ceb6ecTOMMOCTh, NEPEBO30K HA COCTaBHHIX TeI-

AHAJIK3 HANPAXKEHHOI0 COCTOAHHA
KOPMYCOB CYA0B C BOJIbLUUM
PACKPLITUEM TMAJIYbbI

I. B. botiyos

YK 629.123.4.001.11:539.4.013.1

Heo6xomuMocTh yCKOpeHHSI mpolecca rpy3oobpa-
O6OTKM CYIOB B NOPTax NpeAONpeNeSuia yBeJHUEHHE
pa3MepoB nanyOHEIX BBHIPE30B, YTO B CBOIO OYeEpeab
He MOTJIO He 0Ka3aTh BJHSAHHUS Ha NPOYHOCTH H JKECT-
KoCTh Kopnyca. Ilns yuera 3TOro o6CTOSITENBCTBA Bhi-
NIOJIHSIOTCS. CNEUHaJbHble pacyeThl HaNpsixKEHHHA H Je-
(¢opmanuii, BO3HHKAIOWMX NpH o0uleM CKpPyYHBaHHH
Kopryca cynHa Ha BOJIHEHHH.

OG6bIYHO YpOBEHb TAaKHX HANpSKEHHI CPpaBHHTEJb-
HO HEBHICOK, HO CJIOXKHOCTh HX ONpeAeseHHs 06YyCJOB-
JHBaeT IenecooOpasHOCTh MNOJyueHHs OO6OOLIeHHBIX
OLICHOYHEIX 3aBHCHMOCTEH, CBS3BIBAIOLIHX HCKOMEIE Ma-
paMeTpH HanpsXKeHHO-Ie(OPMHPOBAHHOIO COCTOSHHS
KOpPMYCOB CYIOB pPacCMaTpPHBAaeMOro THNAa C OCHOBHEI-
MH pasMepaMH 3JIEMEHTOB HX KOHCTpykuuii. Kpome
TOro, HeoOXORAHM aHaJH3 OCOOEHHOCTeH pacmpeneJe-
HHSl HanpsKeHHMH npH obuieM H3rH6e TaKHX CYIOB,
TIOCKOJIbKY O6oJibIloe pacKphiTHe najay6 M cBoeobpa-
3He HX KOHCTPYKTHBHOro o¢opMJeHHSI [aeJaloT HC-
N0JIb30BaHHE THNOTE3H! IJOCKHX CEeYeHHH najeko He
6eccnopreiM. Y HakoHel, 3HAYHTEJBHBEI HHTEPEC NPH
aHaJM3e NPOYHOCTH CYNOB OTKPHITOrO THIa NpPeACTaB-
JSeT OIleHKa pe3yJbTaTa CYMMHPOBAaHHSI OCHOBHBIX
KOMIIOHEHTOB HAaNpSIXKEHHHA, BHI3BAHHHIX BEPTHKAJb-
HBbIM, TOPH3OHTAJNbHEIM H CKPYYHBAIOIIUM MOMEHTaMH,
JeACTBYIOIIHMH Ha KOpIyca CylOB B YCJIOBHAX Hepe-
TyasspHOro BoJsHeHHS. IlepeuncieHHBIE BONPOCH IIO-
CIYXHJIH TNpPEeAMETOM CHNENHaJBbHOrO HCCIeIOBAaHHS.
OCHOBHBIE €ro pesyJbTaTH NPHBOASATCH HHUIXKE.

Anpanus Hampsxenuin u jgedopMmanuii mpH CKpy-
YHBAHHH KOPNYCOB CYAOB OTKPHITOTO THIA INPOH3BO-
IHJCA Ha OCHOBAHHH TEOPHH CTECHEHHOIO KpY4YEeHHS
TOHKOCTEHHBIX CTepiKHefi, Pa3BUTON NMPHUMEHHTENBHO K
paccmMaTpHBaeMoOi 3ajmade B psfie ChnelHaJbHBIX HC-
ClIeOBaHHUI H, B 4aCTHOCTH, B pabore [1].

OneHka aMIJHTYA CKPYYHBAIOUIHX MOMEHTOB BHI-
TIOJIHAJIaCh C NMOMOIIBIO COBPEMEHHHIX MeTOnoB 06006-
IIEHHs] pe3yJbTAaTOB BEpPOSITHOCTHOTO aHaJM3a BHell-
HHX cuJl B opMe, onucaHHOR B pabore [2]. 3nauennsn
MakCHMyMa aMIVIHTYAHO-YaCTOTHOR XapaKTEepPHCTHKH
CKPYYHBAIOLIHX MOMEHTOB BHIOHpaJIHCh NyTEM OCpen-
HEHHS] M3BECTHHIX JaHHBEIX MO 3ToMy Bompocy (3, 4]
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JJOXOMax HHXKeE, 4eM Ha OJHMHOYHHIX, Ha 18—329% wu
NpHOJKIKAETCT K TAKOBO# [MJis TOJKaeMBIX COCTaBOB.
IIponsBoauTEeNIbHOCTDL TPYAA 3SKHUNaXKeH MOBHIIAETCS
Ha 31—66%.

6. PaspaGoTanHble OCHOBHEIE KOHCTPYKTHBHBIE pe-
LIeHHS 10 KOpNyCy H CIENHBIM YCTPOHCTBaM JaloT
BO3MOXHOCTb IPOEKTHPOBAaTb M CTPOHTh HE TOJBKO
peuHLle W O3epHLIE COCTABHBIE TEMJIOXOAH, HO M CyHa
3TOrO THNAa CMELIaHHOTO M MOPCKOro nJiaBaHHA.

Pacnpenenense CKpyuHBaloIIHX MOMeHTOB My, no

IOJHHe Cy[Ha NPHHHMAJOCh B COOTBETCTBHH C Tpe-
yroapHeiM 3akoHOM (puc. 1) {1]. Hapsany ¢ atum ore-
HUBAJOCh BJIHSHHE BO3MOXHBIX OTKJOHEHHHA OT YKa-
32HHOTO 3aKOHA, CBfI3aHHEIX C OTMEYEHHOR B HEKOTO-
PHIX HCCJIeflOBaHHAX TeHOeHUMeHl mnepexoga K JBYX-
MojpalbHOMY («aByropboMy») pacnpenenenuio. Pe-
3yJbTaThHl aHaJH3a NpeAcTaBieHHl B (opMe 3aBHCH-
MoOCTeH, TIOKa3biBaIOIIUX BJIHSHHE OCHOBHHIX ITapaMeT-
pPOB KOpnyca CyAHa H YCJOBHH ero HarpyXeHHs Ha
BEJIMUYMHE BO3HHKAIOIIMX B HEM HanpsKeHu# U Je-
¢opmanuii.

KosnuecTBeHHBIE HTOTH 3TOM 4acTH HCCJIENOBaHHUS
NO3BOJIIIOT OXapaKTepH30BaTh YPOBEHb HaHOOJBIIHX
pacueTHHIX HampsikeHHi! m medopMmanuit B Kopmycax
CYZOB OTKPHITOTO THIIa, HMEIOIHX HENpepHBHYIO KOH-
CTPYKIHIO NPOROJBHEIX KOMHHICOB TI'PY30BHIX JIIOKOB
(puc. 2), caenyromumu npauHbiMH. IlpH ommHapHOM
KOHCTPYKIUHH OOpTOB CYyOHa M OTHOCHTEJBHOM pac-
KpHITHH ero nany6 beo=0b0/B=0,7+0,8 (bo— obmas
II¥MpHHAa NManyOHOro packphuiTHs, B — IIHpHHA KOpmy-
ca) uam bo=0,75+0,85 npu nBoiiHEIX 60OpTax; Kaca-
TeJbHbIE HaNpsKEeHHs, NEHACTBYIOIIHE B MEXJIOKOBHIX
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Puc. 1. PacnpepenenHe KpPYyTHlero MOMeHTa mno MJIHHE
CyAHA.

2 — TpeyronbHas annpokcumanus [1];

1 — npHHSATOE parnee;
3 — «uByrop6oe».

nepembiukax nany6 (t,) (puc. 3), o6nluHO HaxomATCS
B mpefiejiax CJenyoInuX 3HaYeHHN:

n < (0’15 - 0920) Ty

! Tlog pacueTHHIMH HaOPAXKEHHSMH MNOHHMAIOTCH HOMHHAJNb-
HEle HalpsiXKeHHs, onpenejsemble 6e3 yueta MecTHOR KOHIEBTpa-
uum HanpsikeHdf. IlpuBejeHHble NaHHBE O «HAHGOJbMIHX» BEJH-
YHHaxX 3THX HanpsKeHHH COOTBETCTBYIOT obGecneyeHHOCTH NOpAf-
kKa 10—% npum nBHXemnmHm cyaHa mnoa yrioM 0=60° maBcTpewy
OCHOBHOMY HANPAaBJIEHHIO TPEXMEPHOrO BOJHEHHS.
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rne t,— Opeles TEeKyuecTH MaTepHaia Ha cpes. Ilpw
3TOM HOpMajibHEIE HanpsiKeHHsl B  MepeMbluKax
o; < (0,30—0,40) o,, rTHAE 0, —IpEleN TEKyuecTH Ma-
TepHajia IPH pacTsaKeHuu .

a)

Vi i o

8/2

Puc. 2. OpgHopsipnaa (a) u pByxpsipuas (0) cxembl pacnoJo-
JKeHHs nanyGHLIX BbIPE30B.

MecTHble HOpMaJibHBIE HaNpSXKEHUS B CBA3AX Ia-
JyOHOTO CTPHHrepa BOJH3M MEXJIOKOBHIX NepeMhuldeK
(°%), BO3HHKalOLIME NMpPH CKPY4YMBaHUM KOpmyca, B

3HAYHTEJIbHON Mepe 3aBHCAT OT COOTHOIIEHHS MJIOILa-
JH TONepPevyHOro CeueHHs! NMepeMBIYKH M INOAKpENJSIo-
1Iero naJyOHHIFi CTPHHrep NPONOJBHOIO KOMHHICA.
Ilpn HenpephiBHOR KOHCTPYKIIMH KOMHHICA H Xapak-
TepHOH BEJHYHHE 3TOrO COOTHOLIEHHSI (OKOJIO €IUHH-
Ibl) 3TH HanpsKkeHWs] OOBIYHO He NPEBHIIAIOT 3Haue-
rui of < 0,20,

OpHEHTHPOBOYHO B TE€X XK€ INpefesax HaxOmSITCH
H HOpMaJibHBIE HaNpsiKeHMs B palioHax mepexopna
PaCKpHITON 49acTH najyOw B HenpephiBHBIE KOHCTPYK-
IIHH OKOHEYHOCTEH, €CJH MEXKJIOKOBHE NEepPeMBIYKH
BCJEACTBHE HUX CPaBHHTEJbHO OOJBIIOH THOGKOCTH

(7‘2‘ <—(15'—=—%, rae b;— mmupHHa JMI0Ka, CM. pHC. 2)

NpaKTHYECKH He NpensTcTBYIOT AedopMaiHu Kopmy-

ca. Pasrpyxalomee BiussHHe NepeMBYeK NpH OOnb-

1Iefl MX OTHOCHTEJbHON UIHPDHHE M XXeCTKOCTH NPHBO-

OUT K CHMXKEHHIO 3THX Hanpsakenui B 1,5—2 pasa.
Tﬂ

= i

o
h 4
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¥ er % r ’ : Tor
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Puc. 3. KoMmoHeHThl HanpsikeHud, BO3-

HHKAIOIHX B MEXJIOKOBOii mepembiuke (I)

n nanyO6HoM crpuHrepe (2) npu ckpydu-
BaHHM Kopnyca.

ccp — KacaTeNbHble HaNpsKeHHss B CTPHHrepe,

YBennuyenve UIHPHHEI pacKpHITHS najy6, mpH mpo-
YUX PaBHEIX YCJOBHSIX, IPUBOAMT K YMEHBIIEHHIO Ha-
NpsiXKEHHS! B NEPEMBIYKAX M K YBEJHYEHHIO HX 3Havye-
HUH B nmanyOHOM cTpuHrepe. B pafioHax coenuHeHus

1 3pech W B AanbHefileM MNoj NPeAesoM TEKydeCTH MaTepHa-
Aa cheflyeT NOHHMaTb He (axThIeckoe, a «3(Q(PEeKTHBHOE® €ro
8HaueHHe, NPOMNOPIHOHANBHO KOTOPOMY JAONMYCKAeTCs yBeJHYHBATh
HanpsiKEHHS B INpPONOJBHBIX CBfI3AX COTJIACHO MEACTBYIOIIHM
Tpasunam Perucrpa CCCP,

An

" STOEOON
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MoCJieqHero C HeNpepHBHHIMH KOHCTPYKIHSIMH OKO-
HeyHOCTell STH HaNpPSKEHHS MOTYT MAONOJHHTEILHO
BO3pAaCTH M3-32 YMEHbIIEHHS IIHPHHH MNajJyGHOro
CTpHUHrepa B CBSI3M ¢ oOIUM cyxxeHHeM kopnyca. He-

7

Puc. 4. 3oHa nopkpennenus (3alTpH-
X0BaHa) B paiioHe OKOHYAHHSA OTKpLI-
TOH yacTH manyosl.

6/1aronpHsITHOE BJIMSIHUE 3TOr0 ¢akTopa MOXKET OBITh
KOMIIeHCHPOBAHO MECTHHIM MOAKpEINJeHHeM CBs3el
BepxHel manyOnl (pHuc. 4), 4TO cnoCcOoOCTBYeT TaKike
oOLIEMy CHHIXEHMIO HamnpsixkeHHR H pedopMmauuii oT-
KpHITOH 4acTH Kopmyca Osaronapsi noOBHIILIEHHIO 3KeCT-
KOCTH 3aKpemJIeHHsI ee KOHUEBBIX CeUCHHUH.

MaxkcumanbHBle yribl 3aKpyYHBaHUS Kopnyca CYA-
Ha IO BCeH AJHMHE OTKPHITOH 4acTH, Kak NpaBHJO, HE
npepuinaioT 0,5—1°. MexXJIOKOBEIe NEPEMBIYKH IIpH
CPeHHX mapaMeTrpax HX OTHOCHTEJLHOH XXECTKOCTH
YMEHBIIAIOT YIJb 3aKpyuuBauus B 1,5—2 pasa, Ilpu-
BEleHHHIE NAHHBIE OTHOCATCA K cymam aJjuHoi 130—
180 M ¢ omHOPSAAAHBHIM pacHoJIOXKEHHEM JIOKOBHIX BHI-
pe30B IpPH 3aKOHe pacnpeneseHuii CKpyYHBaIOIIHX MO-
MEHTOB IO AJiMHE, OJH3KOM K TpeyroJpHoMy (CM.
puc. 1).

C yBeqvueHueM pasMEpeHHH CYIOB INpH IPOUHX
PaBHBIX YCJOBHSX HabJIONaeTcsl TEHAEHIHS K BO3pa-
CTaHHUIO BCEX PaCCMOTPEHHHIX KOMIOHEHTOB HampsiiKe-
Huil ¥ nedopmanuii. ITOro MOXKHO H36€XKaTh, HCIOJb-
30BaB MHOTOpsSIfHOE pacrnoJjioXXeHHe JIOKOBHIX BHIpe-
30B, KOTOpOe CnOCOOCTBYET YCHJEHHIO pasrpyxaloiie-
rO BJIMSIHHUS MEXJIOKOBHIX IepeMbiueKk (CM. puc. 2).

PesynbpTaThl aHalH3a nepexofa OT TPEYyroJLHON
K «aByrop6oit» ¢opMe 3MIOpH KpYTAIIHX MOMEHTOB

(cM. puc. 1) nmokasand, 4TO NpH OAMHAKOBHIX 3Hauye-
max

nusx Myp H CPAaBHHTENBHO GOJBUIHX COOTHOLIEHHSIX
xo/Myp (ue menee 0,7—0,8) Bo BTOpOM cayuae

Harpy:eHHOCTb CBSI3eH KOHIEBHIX PaHOHOB OTKPHITOM
yacTH BepxHedl manyGul Bo3pacraeT Ha 20—30%. Ha-
npskeHHs! B fedopMalvy B cpegHell yacTH CyaHa ocC-
TaIOTCSl NIPH STOM NPaKTHYECKH TEMH XKE.

IIpu snavemnsx Mip/Myp <0,5 HarpyxkeHHOCTb
KOHIIEBEIX PafilOHOB OTKDHITOH YacTH KOpIyca OCTaeT-
cs HeM3MEHHOH JHOO0 maXKe MOXKeT yMeHbmaThcs. Ile-
dbopManuK W HAnNpsKEHUS OT CKPYYHBAHHS B CpefHelH
YacTH Cy[Ha NpH 5TOM YyMeHplIaroTcs Ha 15—20Y%.

Kak cnemyeT W3 pe3yJbTaTOB BHINOJHEHHOrO aHa-
JIN3a, oTHeNbHbIE KOHCTPYKTHBHEIE MEPONPHATHS, CIO-
COOCTBYIOIIME MOBBHILIEHHIO KECTKOCTH HA KpyueHHE
KOPIYCOB CYHOB OTKpHITOro THma (Hampumep, 3aMK-
HyThle TNOANAaNnyOHBIE IHCTEpHH, ABOHHEIE 6OpTa H
T. ), OKa3bIBalOT YMepeHHOe BJHSIHHE Ha ofuiue fe-
dopmanuy M HanpskeHUs OT cKpyuuBaHus, Ilostomy
NOAO6HLEIE MEpONPHATHS He MOTYyT pacCMaTpHBaThCA
B KayecTBe CNEUHAaJbHEIX H TeM (oJiee eAHHCTBEHHBIX
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cnoco60B obecrneyeHHsT HEKOero <«CTaHAapTa®» IKecT-
KOCTH KOpnyca Ha CKpYyuYuBaHHe, HeOOXOOHMOCTb KO-
TOPOrO NPUHATO MOTHBHPOBATL TPpeGOBAaHHSIMHU repme-
THYHOCTH JIIOKOBBIX 3aKPHITHHA. DTH TpeOOBaHHUS 1O0J-
JKHEI YHOBJNETBOPSTLCS NOCPEACTBOM KOMIJIeKca Me-
pONpHATHH, BKJAKOYAIOLIHMX, Hapsany C YIOOMSIHYTHIMH,
TaKXKe U COBepILIeHCTBOBaHHE KOHCTPYKIHH 3aKPHITHH,
orpaHHYeHHe pa3MepoOB IPY30BEHIX JIIOKOB NyTeM Iepe-
Xona, HayuHasi ¢ Onpefie/leHHHIX pasMepeHUR CYIOB,
K MHOTOpSIIHON CXeMe MX pacnojIOXeHHs H T. I

ITosyueHHEIE pe3yJLTATH NO3BOJAIOT 3aKJIIOYHTH,
4YTO pacueTHHIE HAaNpSIXKEHUS OT CKPYYHUBAHHS B KOp-
IIycax MOpPCKHX TPY30BHIX CYNOB OTKpHITOrO THna C
TPAAHIHOHHEIMH CX€MaMH pPacHoJIOXeHHs NanyOHBIX
BLIpE30B OOLIYHO CpPaBHHTEJLHO HEBEJHKH H MOryT
OKa3bIBaTh BJHUSIHHE HA MPOYHOCTH KOPIyca JHIIbL IPH
CYMMHDOBaHHH CO 3HAyHTeJHHEIMM NO BEJHYHHE Ha-
NPSIXKEHHSIMH OT OOIIHX H3rH6alolmuX MOMEHTOB.

Ananns ocoGeHHOCTeH pacnpeneseHHs Hamnpsxe-
HHUH, BHI3BIBa€MBIX BEPTHKAJBHEIMH H3rHOaIOMHUMH MO-
MEHTaMH, NOKasaJ !, uTo OTKJOHeHHe paclipeleSeHHs
HOMHHaMNbHEIX (0€3 ydueTa KOHLEHTPanHWH) HOpMaJib-
HHIX HanpsXKEHUH MO IIHPHHE NaJyOHHIX CTPHHIepOB
OT paBHOMEpDHOro BO3MOXHO BCJENCTBHE CJEAYIOMHX
npuuue (puc. 5):

IedbopManuii CABHTa B 3THX CBSI3SIX OT KacaTellb-
HBIX HanpsixkeHWH, BO3HHKAIOIIHX NpH obmeM u3ruée
Kopmyca;

OT u3ru6a najnyOHBIX CTPHHIE€POB B CBOEH IJIOCKO-
CTH H3-32 BHEUEHTPEHHOCTH NPHJOXKEHHS KacaTelb-
HBIX YCHJHH, AEHCTBYIOIIMX CO CTOPOHHEI OGOpTOB;

OT Hu3ru6a BBHAY NEACTBHS ONOPHBIX pEaKIHH CO
CTOPOHEI GOPTOBLIX NEPEKPHITHHA NPH BOCHPHUSITHH HMH
Pas’JIMYHBIX SKCIJyaTallMOHHBIX HarpysokK;

H3-3a AEHCTBHS KacaTeJbHBIX YCHJIMA B3aHMOmeH-
CTBHSI CTPHUHIE€POB C MEXJIOKOBHIMH IlepeMBIYKaMH.

Onenka nopsiika BeJHYHH JONOJHHUTENbHHIX Ha-
NpsXKEHHA NPH XapaKTepHbIX YCJIOBHSAX H3ru6a CynaHa
Ha BCTPEYHBIX BOJIHAX C IJIHHOH, OJHU3KOH K ero cob-
CTBEHHOHN IJINHE, 10Ka3ajia, 9TO HANpSKEHUsl OT mep-
BOH M mnocjenHeii M3 Ha3BaHHHIX BHINE NPHYHH CO-
CTaBJSAIOT OGhIYHO He GoJee 5% ot Hampsxenu# 06-
mero u3sru6a. IIpu 3TOM yKasaHHBIE COCTaBJSIOLIHE
NONMOJHUTENLHEIX HaNpsXKeHH# UMEIT NPOTHBOMOJOXK-
Hble 3HaKH, BCJEACTBHE 4Yero HX CYMMapHHIH BKJal
B o0llee HanpsXKeHHOE COCTOSIHHE MaJyOHBIX cBf3el
He3HayHTeJeH.

JlonosHuTeLHEIE HanpsKeHUsl OT BTOPOH M3 yKa-
3aHHBIX BHIIIE NMPHUYMH NPH NPOTSKEHHOCTH MasjyOHBIX
BEIPE30B [./B>0,20 moryt mocturats 10% ot mamps-
XKeHull oOmero usru6a. HenocpencTBeHHO 1no mpo-
JOJBHHIM KPOMKaM BHIPe30B B paillOHe YIJIOB 3TH Ha-
NpSIXKEHHA CYMMHDPYIOTCS C HanpsikKeHHsIMH oT obIe-
ro usruba, a y 6optoB, Hao6opoT, BhiuutaroTcs. Ilo-
cepelHMHe NJHHBI BhHIpe3a Habmawopaercss o6paTHas 3a-

KOHOMEPHOCTb CYMMHDOBaHHSI HanpsikeHufi  (cM.
puc. 5).
H3 Hanpskenuit, BOSHHKAaIOIMHX B NaJyGHOM

CTPHHrepe W O6YCJIOBJEHHBIX 3KCIJIYaTallHOHHEIMH Ha-
Tpy3KaMH, NPeACTaBJSAIOT B MEpPBYIO ouepenb HHTepec
HX TepeMeHHBIE COCTaBJSIONIHME, BHI3LIBaeMbie AefiCcT-

! AranoryuHbli Kpyr BONMPOCOB WYACTHYHO paccMaTpHBAJCH
aBTopoM B craTtbe [5].
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BHUSIMH BOJIH Ha OGOpPTOBHIE NEPEKPHITHS. AMIIUTYIbI
STHX HaNpsSXXEHUR paclpelesIIOTCA B nNpefiesax MAJIH-
HBl KaXXJOro M3 NnajyOHBEIX BHIPE30B aHAJOTHYHO IIpe-
IOBIAYLIEH COCTaBisiollefl HanpsKeHHA H, NOKOGHO
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Puc. 5. KoMnoHeHTbl HArpy3KH H JONOJHHTENbHbie HOPMaJb-
Hple HanpsixkeHHss B mnajyOHOM CTpHHrepe,

] — KacaTeabgule YCHIAHWS CO CTOPOHmI OupTa; 2 — nomepeyHble ONOP-
Hble peaKiiun GOPTOBHIX NepekpHITAN; 3 — KacaTenbHBIe YCHJNHA B3all-
MONENCTBHA C MEXKJIOKOBbIMH MEpPeMBIYKaMH.

g — HaMpsieHHs OT ofiero H3ru6a COrNaCHO THNOTe3se MJOCKHX ce-

q9eHHY; Z Ac; — noOnONHHTeNbHbE HANPAKEHHS NO MPONONLHEIM KDOM-

i
KaM Bripesa, BeisBaHHBle pedopmarueft cusara (Ac,), usrubom CTPHH-

repa nOR JefCTBHEM KacaTeNbHHIX YCHJHA CO CTOpOHH! G6OpTa A"l)

HSrHOOM CTpHHrepa uof peficTBHEeM ONOPHBIX peakKnHii GOpTOBHX me-
pexpuitH}  (Acy), KacaTesbHRIMH YCHAHSIMA BSaHMORXEACTBHS C nepe-
MElukamMu (Ads).

paHee pacCMOTPEHHOMY CJy4aio, 3HaKH 5THX Hanps-
JKEHUH MPOTHUBOMOJIOKHHI.

Hanpsixxennst ot wm3aru6a mnanyGHEIX CTPHHTEpOB
BCJIEICTBHE NEHCTBHSI BOJHOBOH HArpy3KH MOryT IoO-
CTUTaTh CYLIECTBEHHBIX BEJHUYHH Y CPaBHHTEJbHO HH3-
KOOGOPTHEIX OfHONanyOHEIX cynoB. B aroM cayuae Ha-
JI0 OrpaHHYMBaTh CTENeHb PAacKpeITHS nany6 Jubo
YUHTHIBATb BJHSHHE Ha- ;o )

NPSKEHHA OT MECTHOH BOJI-
HOBOA HarpysKH Ha CTaH-
napt ofuiel IPOYHOCTH.

YV wmuoronany6mmx cy- 42

oOoB HanpsikeHHs Acge B //
BepXHeM nanyOHOM CTPHH- a’dﬁ T VA
repe OOBLIYHO COH3MEPHMEI T T e
C JONOJHHUTENbHHIMH Ha-
NPSXKEHUSIMH OT ero Hsru-
6a KacaTeJbHBIMH YCHJIHS-
MH. OHAKO NMOCKOJBLKY HX
3HaKH TNPOTHBONOJIOXKHH, CYMMapHas BeJHYHHA Ha-
npsikenuit He npeswiuaeTr 10% oT Hanpsikenuit o6me-
ro usruba.

Taxum o6pasoM, pacCMOTPEHHHIE NONOJHHUTEJILHBIE
HanpsAKeHUs B BEPXHUX HeNpepHIBHBIX NManyGHBIX CBf-
311X CYZOB OTKPHITOrO THIa OOBIYHO CPaBHUTEJBHHO
HEBEJUKH M KOMIEHCHPYIOT Apyr Apyra. Ilostomy npu-
HATYIO PacuYeTHYIO NpPaKTHKY, He YUYHTHIBAIOUIYIO 3TH
HanpsiJKeHHs], B IEPBOM NPHOJIHIKEHHH MOXKHO CUHTATh
onpasnannofi. OnHAaKO MO Mepe pPasBHTHA NPHHIHUNOB
HOpMHPOBaHHSI NPOYHOCTH CYAOB, OpPHEHTHPOBAHHBLIX
Ha JAaHHEIE O CYMMapHO@ HAaNpSXKEHHOCTH IPOJOJib-
HHIX CBsi3efi Kopmyca C YYE€TOM BJIMSHHA DPas3jHYHEIX

Puc 6. I'paduxk saBucmMoCTH

k (o).
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COCTaBJSIIOIINX BHEUIHHX CHJI, 3Ta mNpakKTHKa O6yaeT
HYXIaTbCS B IEpecMOTpE.

OcHOBaHUS K TakOMy BBIBORY IalOT pe3yJbTaThl
aHaJH3a OTHOCHTEJBHOTO H3MEHEHHsI NapaMeTpOB Ha-
NpPSIXKEHUA B NMPOMONBbHEIX CBA3SX BepXHeH nanyOw! cy-
OB OTKPHITOTO THIA IPH CYMMHPOBaHWH pacCMOTpEH-
HBIX BBIIIE JONOJHUTENBHEIX COCTABJSIIOLIMX Hanps-
JKEHHI OT KpyueHMs] M HM3ruba Kopmyca C Hanpsxke-
HHIMH OT BEPTHKAJbHOTO BOJIHOBOTO H3rHGarollero
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Puc. 7. OTHocHTe/IbHOE H3MEHeHMe CYMMapHLIX Ha-
npsixeHuit (cTangapra) B 3aBHCHMOCTH OT KYypcCo-
BOr0 yrja CygHa K BOJHEHHIO,

1 —6e3 yueTa KOPpeAfllHH MEXKAY BePTHKAJbLHLIM M3ru-

GaloliHEM MOMEHTOM H KDPYTSAIIHM, a TaK)Xe TIOpPH3OHTaJb-

MbIM H3rH6alolIUM MOMEHTaMH; 2-—C Yy4eToM STOR KOp-
holhi8:11071:

moMeHTa. Kak cienyeT U3 3TOro aHajiusa, BBHIIOJHEH-
HOTO Ha OCHOBE JNaHHBEIX paboTH {2], BHI3HBaeMoe 3¢-
(eKTOM CYMMHpOBaHHS BO3pacCTaHHEe CTaHIapTa Ha-
NpsXKeHHH B YKa3aHHBIX CBS3SIX NPH OBHXKEHHH CYOHA
Bpaspe3 HEpPEryJsSIPHOMY TPEeXMepHOMY BOJHEHHIO MO-
XKeT OBITh OXapaKTepH30BaHO CJELYIOMUM Ko3(pdhH-
LHeHTOM:

— V(kf,)z +k (_(Ec) [5% ~+ 29125152 + 53]’ (1)

rae kXI— OTHOCHTeJbHOE YBEJHUEHHE CTaHJgapTa Ha-

NpsiKeHHi oT obmero usru6a, o6GycJOBJEH-
HO€ pacCMOTPEHHBHIMH BGhIlIE OCOGEHHOCTS-
MH OTKJIOHEHHS] HaNpSKEHHH OT onpenese-
MBIX COIJIACHO THIOTe3e IJIOCKHX CEeueHHH;

k (w) — ko3bdunuent, 3aBHUCAIIHUA OT OTHOLICHHS
cpelHell YacTOTH BOJIHEHHMS K 4acToTe, CO-
OTBETCTBYIOLIEH MaKCHMyMy aMILUTHTYIHO-
YaCTOTHON XapaKTEPHCTHKH BOJIHOBOTO H3rH-

Garomero MoMeHTa (puc. 6);

max
a
- 9

a;,==

max ?

u

NJINTYTHO-4aCTOTHON XapaKTEPUCTHKH KOpIy-
Ca OTHOCHUTEJIbHO HaNpSKEHHWH o; B paccMma-
TPHUBaeMOW NPOJIOJBLHON CBSI3H, BHISHIBAEMBIX
cKkpyuuBaHueM (i=1) HJIH ropHU3OHTaJbLHEIM
usrubom (i=2) Kopmyca;
Qs — TO XKe JUIST HanpsXXeHHA OT BEepPTHKAJbHOrO
BOJIHOBOTO M3TH6AIOILEr0 MOMEHTa;
P12 — K03 (PHIUEHT KOpPEJSUHH COOTBETCTBYIOIIUX
COCTaBJISIOIIUX HanpsxKeHHM.
B CHIy H3JI0XKEHHOro BHIlE BeJHUHHA Ky IJS CY-
JOB paccMaTPHBaeMOro THIa OOGBIYHO HAXOAUTCA B
npenenax 1,0—1,1.

Benuunna kosddunuenta k(o) B nuanasowe sHa-
yeHuit ¥.=0,8-+ 1,2, B OCHOBHOM ONpenesIoneM aoJ-
TOBPEMEHHHIH CMEKTP HArpys3oK AJNS CYNOB CpeIHHX

ag;ax——snaqennﬂ MaKCHMyMOB aM-
a

Cypocrpoenue Nt 5, 1978 r.

pasmepenuit, papua 0,15—0,20. Ilpu stom G6ablIne
U3 yKa3aHHBIX 3HaueHW#l X (w;) OTHOCATCH K yMepeH-
HHIM BOJIHEHHSIM (0, > 1), OnpenefsiomuM CpenHui
YPOBEHb HArPyEHHOCTH, a MeHblLUMe — K 60Jiee HH-
TeHCHBHEIM (08< 1), ONpEeNeNsIOMMM BEJTHUHHE SK-
CTPeMaJIbHBIX Harpysox.

3HaueHHs @; MOTYT GHTb HafleHH C MOMOIIBIO 3a-

BHCHMOCTH
pmax  max

— 9. U Kp
17 " pmax ~ jmax ? (2)
9. KPp H

rpe  ogff*— MakCHMaJbHbIe pacyeTHHE HalpsKeHHs
B paccMaTpHBaeMoO#i CBSI3H, 0OYCJIOBJIEH-

HBle KpYUeHHEM CYIHA;
e — TaK Ha3biBaeMasi S5KBHBAJEHTHAST BHICOTA
BOJIHH [2], cooTBeTcTByMOLIas Hampsxe-

HUSM o2 (npu 0=~60°);
on Y Hoy— aHanoquHble napaMeTpe HampsKeHHH

oT o6uIero BepTHKaJbHOro M3ruba (mpum
0=0°).
Ilns ypoBHs oGecnedennoctr 10— B cpepnedt uwa-
ctu xopmycoB cynoB (L=130—180 m) of**=~0,50,,
hmax cmax

~2[2], BBHLY uero @, ~ 0"2"55
T

4 COOTHOLIEHHE — =

9. Kp
3HayeHus Qg I/ BEPXHHUX najy6 MOpPCKHX CYHOB OT-
KphiToro Thna (bo=0,7—0,8) npu nnaBaHuHM B rpyay
coctaBpiasioT 0,5—0,6. MeHbmine 3HaueHHS OTHOCSITCS
K MNPOIONBHEIM KPOMKaM JIIOKOBHIX BHIpe30B, 00JIb-
IIHe — K BHEUIHHM NPOAOJBHHIM KpoMKaM many®6.
C yMeHBLIEHHEM CTENEHH PaCKpHITHA manyObl 3Haue-
HHE @Gz AN WX TNPONONLHHIX KPOMOK YMEHBIIaeTcs,
a I BHEUNIHMX KPOMOK many6 yBeJHYHBaeTCs, NpH-

OGJHKasICh K €IHHHIIE.
Eciy NpHHATH COTJIACHO HMMEIOIIUMCS NpeaJjoxKe-
uusam [3] pz=1%*, TO c yueToM H3J0XKEHHOrO:

0075—0,10 — _ -
—W (@ + az)z] . (3)

B naun6oJsiee He6GJaronpUsITHLIX claydasiX, HaIpUMep

ngkﬁ[l +

npu o =2(0,20 —0,25)0;, K§ MOXeT NPHHHMATH
3HAUEHHUS 1,26—1,30. Ins cynoB 3akKpHITOrO THIA
(@, =0; a,~1) Ko=1,07-+1,10, uto cormacyercss ¢

pe3yJIbTaTaMH, NOJYYEHHHIMH JIJISI 3TOr'O0 YaCTHOrO Cay-
vast [6]. 3ameTuM, yTO COry1acHO MAHHBIM TEOPETHYE-
CKOro aHanusa [2], o6mue cyMMapHBle HampsKeHHS
B TNPONOJBHEIX NaJyOHBIX CBSI3IX CYAOB OTKpPHITOIO
THNa NPH KYPCOBHIX yrilax IO OTHOUIEHHIO K BOJIHE-
HUIO 0<0° MOryT NnpeBHICUTH 3HAUYEHHS, NOJyuaeMbie
u3 BuipaxkeHuss (3) (puc. 7). YBennueHHe HampsiKe-
HHE OonpefensieTcsl NOKa elle HeJLOCTaTOYHO BHISICHEH-
HHIMH 32KOHOMEpPHOCTSIMM H3MEHEHHs Koa(hduimeH-
TOB KOpPpEeJSIIHY KOMIIOHEHTOB BOJIHOBHIX Harpysok
B 3aBHCHMOCTH OT KYpPCOBOTO yrJjia CyOHa K BOJIHeE-
HHUIO.

IlongBoast mTOrH, MOXKHO CKasaTh, YTO MONOJIHH-
TeJIbHblE HanpsKeHusl B BEPXHHX Ialy6ax KOpmnycoB

* O1sHune P12 OT E€OHHULILI MOXKeT OHTb NPHUGNHKEHHO Y4-
T€HO YMHOXKEHHeM MeHbIIero mo abGCoJOTHON BEJHYHHe H3 SHa-

UeHHil 2] B BHIpaxeHHHn (3) Ha p?’zs.
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CYIOB OTKPLITOrO THNA, BO3HUKAIOLIHe BCJEACTBUE HX
CKPYUYHBAHHS, a TakXe OT O6Iero H MECTHOrO IOpH-
SOHTaJBHOro M3ru6a NpH NJaBaHMKM Ha TPEXMEPHOM
HEpPEeryJiipHOM BOJIHEHHH, MOTYT HHOIA CYILECTBEHHO
(mo 25—30% u Gosee) noOBHIIIATL YPOBEHb CyMMap-
HEIX HanpsiKeHW# B BEPXHHX NMPOJAOJbHEIX cBa3sx. Co-
OTBETCTBYIOIllMe YCJIOBHSI MOTYT BO3HHKAaTb NpH HaJH-
YHH B CpellHeH 4acTH nasy0 ONHUHOYHBIX CPABHUTENb-
HO XECTKHMX MEXJIOKOBHIX IepeMbIueK HJIH B paloHax
nepexona OTKPHITONR 4acTH najaybbl K 3aKphITOML.
JloxanbHHE xapakrep o6aacTell NOBHILIEHHOR CYM-
MapHO HanpsXeHHOCTH NaNyOHHIX KOHCTPYKIHH H
CYylLIeCTBEHHOE BJIMSIHHE Ha €€ YPOBEHb pasMepoB HU
opopMJeHHs CcBfisel BepxHell nanayOnl B palioHe yrjoB
BHIpE30B NOBHINAIOT poJib B obecrneyeHHH HEOOXOAH-
MOH NPOYHOCTH pAaIHOHAJBLHOTO KOHCTPYHPOBAHHS
9THX CBfi3ell (CHHMIKEHMEe XXeCTKOCTH nepeMblyeK, MeCT-
HOe yBeJIMYeHHe TOJIIMHBl NManyGHOro CTpUHrepa).
KoHKpeTHasi pacyeTHas OLEHKa BO3MOXHOrO YPOB-
HSl HanpsiXKEeHHOCTH NajJyOGHHIX CBfi3ell B 3aBHCHMOCTH

PACHET TMAPOOHHAMHYECKHUX
XAPAKTEPHCTHK CYIHA
MPH MAHEBPHPOBAHHH

A. II, Tymauwur

YK 629.12.072.5.001.24

Jlns pacueta mapaMeTpoOB IBHXKEHUS CYAHA NpH
COBEpIIEHHH UM MaHeBpOB (JIaBHPOBaHHE B Y3KOCTH,
yaep:xkaHHe B 33aaHHOH TOYKe INpPH NEHCTBHHM BETpa
¥ BOJIHEHHS, TOPMOXEHHE M T. I.) HEOOXONMMEI HaH-
HBEIE O THAPOAMHAMHYECKHX XapaKTepHCTHKax NOABOM-
HOM YacTH KOpmyca, OXBaTHIBAIOIIHE BCE BO3MOIKHBIE
AManasoHn M3MeHeHMs yrios apefida B (0 -+ =+ 180°)
W panuycoB KpuBH3HHE TpaeKtopuh R (0 + + o). Ta-
Kue JaHHble NPUMEHHUTEJHHO K CJy4alo NpsiMOJHHEeH-
HOTO ABHKEHHS ¢ GOJBLINMH YryiamH Apeiidha Gwblau
nosyueHbl 3KcnepuMeHTaspHEIM nyTeM [1], a mgnsa cay-
yasl BpallaTeJbHOrO ABMIKEHUS ONpENeJeHHl Ha 6ase
OTPHLIBHOH Teopuu O6e3 yuyeTa UMPKYJSLUHOHHEIX CO-
CTaBJASIOIWHUX [2].

Ilocnennee o6ycsiOBHIO pasphB JAeMnpupyroOLuX
XapaKTepHCTHK MPH Manblx H OGONbIIMX yraax HApeH-
¢a. 7o 06CTOATENBCTBO CO3aeT ONpeleseHHble TpY-
HOCTH TpH pelIeHHWH 3afay, CBSI3aHHHIX C OLIEHKOM
IBHIXEHHS CYAHa, IDH KOTOpOM yroJa apefipa MeHnser-
cfl B IUMPOKHUX Npefesax.

TunpoarHaMHueCKye CHJABI H MOMEHT, ReHCTBYIO-
ILKHEe Ha MOLBOAHYIO YacTh KOprnyca CyaHa, MOryT OHITh
ONpeneNeHsl 10 CJEeLYIOUMM H3BECTHHIM 3aBHCHMO-
CTSIM:

X =C, L Fy (1)
Y =C, 2L Fy; (@)
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OT uX KOHCTPYKTHBHOrO OQOpMJIEHHS MOXeT OLITh
NpoH3BEJieHa Ha OCHOBE pPe3yJbTaTOB ONMHCAHHOIO HC-
CJIEZIOBAHHS.

JIMTEPATYPA

l. Tay6uu I. O, Boakosa E. b. O6 onpepnenennn cu-
JOBLIX M JAedOopManHOHHLIX NMapaMeTpPOB CTECHEHHOTO KPYYeHHA
cynoB ¢ GonbuiuM packpuitThem mnaay6.— Tpyaw LIHHHK um.
akaf. A. H. Kpuiiosa, Buin. 264, 1971,

2. Bofinos I B, IMTaauft O. M. Komnaekcuu#t non-
xon Kk mnpobGnremaM ofecneyeHHss NpoYHOCTH CyAoB.— B ¢6.:
«[Tpo6nembl npoyHocTH cynos». JI., «Cynocrpoenue», 1970,

3. Kangeap ®. I u pp. IlpouHocTh CyROB cMellaH-
Horo naapauus. JI., «Cynocrpoenues, 1974.

4. Koporkun J. WU. u pp. Ilpounocth kKopabas. JI,
«Cynoctpoenne», 1974.

5. bofinos I'. B 3ameyanns K Bompocy O palHOHaJb-
HOM NpPOEKTHPOBAHHH NPOJOJBHLIX KOMHHICOB JIIOKOB. — «Cyzo-
cTpoennes, 1967, Ne 4.

6. Kopotrkun §. U, Ilaexanos 0. B. Ananus
JOATOBPEMEHHLIX pacnpeneseHHfi HanpsyXKeHHOCTH CYINOBOro Kop-
nyca ¢ yueroM ero usru6a B ABYX IJOCKocTsX.-— «Cynoctpoe-
HHe», 1976, N\t 4,

roe X, Y — ranrenuuaneHas B HopMaJbHas CHJH B
CHCTEME KOOpAHHAT, CBSI3aHHOH C CYI-
HOM (ocb X HampaBJieHa BAOJbL JiHaMe-
TpaJibHOMH IJIOCKOCTH CYJHA), TC;

M — rupponuHaMHYeCKHil MOMEHT OTHOCH-
TEJbHO MHUJIENb-IIIIaHr0yTa CyAHa, TC'M;

p— MaccoBasl IJIOTHOCTb BOAHI, TsC2/m4;
U — CKOPOCTbL JIBHIKEHHS CYIHa, M/C;

F,— npuBenennas nJomanb norpyxeHHoi 4a-
CTH JMaMeTpanbHON IJOCKOCTH CYAHA
(pexoMeHnalHK O €€ OMPENeNeHHH CM.
B crnipaBoyHHKe (2]), M2

L — pnuna cynna, M.

U3 Bripaxenuit (1)—(3) cnenyer, uro ans Haxo-
JKNIEHHS] HCKOMBIX CHJ MU MOMEHTa HOCTAaTOYHO 3HATh
Gespa3MepHble Kosd(uuueHtsl TaHreHuwanasHon C,
u HopMaJpHoit Cy cun u Momenta C,, B 3aBHCHMOCTH

OT YyrJIOB Apefida H panvycoB KPHBHU3HEI TPaeKTOPHH.
ITockosBKY TeEOpEeTHUeCKOe ompefiesieHHe YyKa3aHHBIX
K03((QULHEHTOB B HACTOSIlee BPEMS HEBO3MOXKHO, B
npenjiaraeMoit paGoTe OHH ONpefeNslIOTCA Ha OCHOBE
3KCNEPUMEHTAJNBHEIX AaHHBIX, NOJYYEHHEIX IPH HCIHI-
TaHHM CEPHH MoJieJiell C CHCTEMAaTHUYeCKH H3MEHSIONIH-
muca mnapamerpamu ¢opmei: L/B=4+10; T/L=
=(,02+0,08; x03¢PHUHEHT NOJHOTH MHUIEJb-LINAH-
royra B,=0,800—0,998; npusemeHHHil K03 HIHEHT
NOJIHOTHl AMaMeTpasibHOl miockoeTH o, = 0,93 — 1,0.

Ilo pesysbTaTaM HCHEITAHHA TaKHX XK€ MOJENEH
6b1M paspabOTaHBl METOAHMKH OIPENEJIEHHS MO3HIIY-
OHHBHIX THAPOAMHAMHYECKUX XapaKTEPHUCTHK CYIOB IpH
IPOH3BOJBbHEIX yraax gapeiida [1] M MO3HUHOHHEIX H
NeMnQHpYIOIHX XapaKTepHCTHK NpPH MaJblX yrjax
npeiida [2].

OcHoBHasi TpyAHOCTb, BO3HHKIIAs NmpH 06GpaGoTKe
NOJNIyUeHHbIX MAHHHIX, 3aKJI04Yajlach B GECKOHEUHOCTH
IpEeNesoB H3MEHEHHS PaJHyCOB KPHBH3HHI TpPaeKTo-
puit R (unu mapamerpa w=L/R). IlosTomy B HacTos-
el pa6oTe paccMaTpHBAIOTCS He THAPOAHHAMHUe-
ckue Kosdpduuments C,, Cy u C, kak ¢yHKROHH B
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H o, a xoscpqinnnemm Ci, Cyu C; xak ¢ynkuum
ITapamerp Q no anajoruu ¢

Vit R?®
0600 eHHON NOCTYNbIO rpeGHOr0 BHHTA MOXKET OHITh
Ha3BaH 0606INEHHON KpUBH3HOA TPaeKTOPHH.

pu Q=

§Cn
o]
o
/. 44
5\,( ¢
» \ o
40 g5 X as 0w
- T .\ Q——
"\ N
x ®
AN N
5
3aBuCHMOCTb  Ko03dHLUHEeHTa THAPOAHHAMHYECKOTO  MOMEHTa

C:,, oT 00001meHHOi KPHBH3HH TPAEKTOPHH Q nNpH PasJHYHBIX
yraax ppeicda .

— faHHble SKCMEpHMEHTA.

@ —B=15°, X —p=105°

O —§=30° 0O - f=120° } Pacuet nmo d¢opuyae (13)

& —p=45° A —p=135°

Koadppuuuentst C; co 3BE3NOYKOH CBfI3aHBI C KO-
sp¢uuuentamMu C; Ge3 3Be30UKH CIELYIOUIUMH 3aBHU-
CHMOCTSIMH:

Cx= C, (1 —Q?); (4)
Cy=C, (1 —9); 5)
Cm=C, (1 —Q2). (6)

Torma runpoRvHaMHYECKHE CHJIBI U MOMEHT MOTYT
OHTb ONpefiesieHH U3 BHIpaXKeHHH

X =C gt (o 4 L) ™
Y= CyEgt (v + Lh?); ®)
M= Co 2o (02 ¢ [202), 9)

31ech ® — yrJoBasi CKOPOCTh CYZHA.
ITockonexky npu R—>0 xosbdumuentn C,, C,

C, crpemarcs K GeckoHeyHocTH, a (l1—Q2) -0,
MOXHO JIETKO 1NOKasaTh, 49TO B 3TOM CJydae

& *
Cx"' Cpr' C)' Ing Cpr: C:n - Cmapo rac anpo Cy Bpy Cme
-— 3HaueHHsA Ko3(p(PHUUHEHTOB CHI U MOMEHTa NpH Bpa-
IEHUH CyAHa Ha MecTe OTHOCHTEJBLHO MHAEJb-IINaH-
royTra, KOTopsie MOryT OHITb HaHAeHH N[O CIPABOYHH-

Ky [2], npuuem

Cm,—_-O,
C, 71 1
Cyop=0,63—2 [— — —);
ye oy (8 «i‘) » (10)
_ G111
o= 04732 (15 +-g)

Cynocrpoeaue N¢ 5, 1978 r.

riue
2

= o =1

Co— 3HaueHHe Ko3dp¢HINeHTa NO3HUIHOHHOH CH-
ael npu p=90° Bes cymlecTBeHHOro CHHMIKEHHS TOY-
HOCTH MOXKHO NPHHATb 01=2. Torfa Cypp =0, Cypp=
- O’ Cm Bp = 0’059C2.

O6pa60oTKa pe3yJbTaTOB HCILITAHHA YKa3aHHOH
cepuH MojeJef NoKa3ana, YTo B NPEANoJIOXKEHHH CHM-
METPHYHOCTH OGBOAOB KOPNYCa OTHOCHTEJBHO MHAE/b-
wnanroyra koa¢dunmentn C3, Cj, C, Moryr GHITh
C JOCTAaTOYHOR CTENEHbI0 TOYHOCTH NPEACTaBJIEHH
CIEeRYIOUMH aNNpOKCHMAUHOHHEIMH (OpMyJIaMH:

Ci=Cu(1—22; (11)
Ch = Cpu (1 — ; (12)

Cr = Cpacos 55 (1 4-0,5] 2| cos 48) —
~ £ sin2Q — |21 2, (13)

rage
Cin = F, + (0,075 —| F,|) sin® [x (1 —cos ®)]; (14)

F; = (G, 4 G, 5in 2®) cos D;
1 X0 180 ( X3 x0);

Gz E'L(C

2n X

90 1
Go=|1——5]—77
¢y / sing,

Cis = ~ 0,075 sin [(1: — arcsin T%%) (1 180 )] .

A

s—Cro); @ =B(1—G,sinp);

C',,ll — 0,563 sin 2B cosf 4 C, | sinB|sinp

-+ C, sin* 28 sign B; (15)
C,,m =mysin 2B + m,sinf 4 m;sin® 28 -
-+ m, sin* 28 sign §; (16)

C,=Cn+ A|sinB|+ 0,54, X

X {1 cos 45— 1#1) cosp+-0,1 sin 28]}
4, = 0,09 —C;, —0,0033 (—fg-— 7) —
—20 (L~ 0,05)" + 0,4 (o, — 0,9) + 0,05 (B, — 0,9);

A =0016 L 4 1,8 = 0,05) + 0,9 (3, — 0,955).

1



IIpoexTHPOBAHHE CYAOB

— NO3HLUHOHHLIE THApPOAHHAMH-

yeckue Ko3(p(HUMeHTH NOA-
BOJIHO 4acTH Koplnyca Cypa-

3pech Cyyy Cyny Con

Ha;
Coo= —25,&’— — Ko3(pduLHeHT  CcOmpOTHBJIE-
pUiFy

HHUAA BOABI MBHXXEHHIO CYOHA
Ha npsiIMOM KYpcCE;

0
‘Px. C)Bh Cz: C3’ m, ’nz.

ms, my, Cmn— K03¢pGUIHEHTH, peKOMeHaa-

MK 10 ONpeNeNeHHI0 KOTOo-
pHIX comepxkaTcsi B paborax

[1] u [2].

IIpuBenennbie ¢GOpMyJbl, KaK JETKO 3aMETUTh, NPH
MaJNbiX B B Q 06pamalTcs B H3BECTHHIE 3aBHCHMOCTH
cnpaBouHuKa [2]. Bripaxxenne (14) Gonee TowHo am-
IIPOKCHMHpYeT Ko3(d¢uuueHT conpotusyieduss C,,; B
nuranasone yrjoB gpeida or +30° no —30° u B oT-
augne OT BeipaxeHuii (15) m (16) He coBmapmaer c

IIAMIATHKA ABTOPY

IIpu nmoparoToBKe cTaTel, HANpaBiseMblX B JKYPHan «Cy-
ZIOCTpOeHMe», HeOOXOoAMMO YYUTHIBATH CJIeRympye Tpebo-
BaHWUA:

1. TemBl cTaTel JOJIKHBI OTPAXKaTh BONPOCHI, IPencTaB-
JISIOIIMEe MHTEPEC AJA AOCTATOYHO IIVPOKOro Kpyra wuMTare-
Jeit. Pepaxkiumsa oTzaeT npeAnodTeHMe MaTepualiaM, IIOCBs-
INEeHHBIM HauboJiee aKTyaJbHBIM ITpobiieMaM COBpPEMEHHOM
HAYKM ¥ TEXHMKY, HAIpaBJIEHHBIM Ha noBblIleHMe sddexr-
TUBHOCTM HaY9IHBIX pas3paboTOK M CYAOCTPOMTENHLHOro Ipo-
U3BOACTBA, 4 TaK¥e ONMCAHMAM HOBBIX CYZOB M IAPYTHMX BU-
JIOB CYAOCTPOMTEJNILHOM NPOAYKIMM, 0030paM COCTOSAHMSA ¥
IIepCNIeKTUB Pa3BUMTHA OCHOBHLIX THUIIOB CYZOB M OTHEILHBIX
HamIpasJIeHMIl COBPEMEHHOro CyYZOCTpOoeHus. B TeopeTnde-
CKMX CTAThAX CleflyeT KOHLIEHTpMPOBaTL BHMMaHMe Ha bu-
3MYEeCKO) CYIIHOCTM Hpo0JieM M Ha OKOHYATENBbHBIX IPak-
TUYIECKMX pPe3yJbTaTaX.

2. Pyxkonmcyu @IPencTaBiAIOTCA B pelakluio B JBYX
SK3EeMILISApaX, OTIEYAaTaHHBIX Ha MallMHKe dYepes ABa MH-
TepBaJla Ha OXHOJM cTOpoHe Jucra. O6BeM cTaTeii He XOJ-
JK€eH npeBbINIaTh 8—10 CTP. MAMIMHOIIMCHOrO Texkcra (BKJIIO-
qada IlepedeHb MCIIOJBL30BAHHOM JMTEPaTYPhl M IIOAIIMCU TION
puCyYHKaMM) M 5—6 pMUCYHKOB ((POTOCHMMKOB M IITPMXOBBIX
PUCYHKOB). VICKIIOtueHMe MoKeT ObITh CHeJaHOo AJysa o03op-
HBEIX MAaTepyMalloB II0 COIJIaCOBaHMIO ¢ pexarnuert. Crarobu
AOJIKHEI CONPOBOIKAATHCA pedepaTaMM.

3. IlepeueHb JUTEPaTYDPhl, NIpUJaraeMelii K craTbe, CO-
CTaBJsgeTCA B IIOCJIENOBATENIBHOCTY, COOTBETCTBYIOLIEN YIIO-
MMHAHUIO B TeKCTe (IIPpM CCHLIKAX Ha INEepBOMCTOYHMKM), VN
B aldaBuTHOM nopsAzke rno daMuiIusaM aBTOPOB (Npy OTCYT-
CTBMM CCBHLIOK). IlepedeHr AOJIIKEH cofiep:aThb (haMMINM M
MHMIIMaJIEB] aBTOPOB, Ha3BaHUA KHUT' MM KYDPHAJOB (B I1I0C-
JefHeM Clydae € YKasaHMeM HOMepa), HasBaHMe M3faTelNb-
cTBa M rof u3paumda. OTdyeTHBIEe M QIMCCepTalMOHHBle Marte-
puaJibl, a TaK»Ke BEOMCTBEHHble M3JAaHMA B IiepedYeHb JHM-
TEpPaTYPHI HE BKJIIOYAIOTCH.

4. PUCYHKM K CTaThe IIPEACTABIAIOTCA OTAENLHO B JABYX
3K3eMIIApaX. POTOCHMMKM B JaJbHEMIIeM IIOfBEeprarmTCcH
peTymu, II03TOMYy OHM AOJIMKHBI OBITH OTIIedaTaHbl Ha IJIAH-
IleBO}t 6yMare M MMETh JOCTATOYHYIO HEeTKOCTb M Ipopabo-
TAaHHOCTb. POTOCHMMKM He JOJIKHBI MMeTh M3JIOMOB M Iia-
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ony6NHKOBaHHEIMH paHee. IS MANIOCTpALMH HA PH-
CyHKe MOKa3aHa OSKCePHMEHTA/bHAs 3aBHCHMOCTD
C, (B, 2) nna onno#t u3 moneneir. Tam e TOuKaMH

OTMEYeHH! pe3y/IbTaThl pacyeTa MO MPHBEACHHOMA arl-
npoKcuManuoHHoON ¢opmyne (13).

IlonyueHHbIe BHIpaXKeHHS gll —(16), cnpaBennu-
Bhie NpH yrsaax papefda— 180 <3<180° H|lR|< »,
NOMOJIHAIOT HMeoIyecs MaTepualsl MO THAPOAHMHA-
MHYECKHM XapaKTepHCTHKaM KOpPHNYCOB CYIOB H IO-
3BOJISIIOT HCCJENOBaTh ¢ noMmompio OBM peanbpHBE
OHHAMHYECKHE PEIKUMBI NBHIKEHHS CYIIOB.

JINTEPATYPA

1. AuucumoBa H. H. Tlosunuonnble ruapoguHaMHye-
CKMe XapaKTEPHCTHKH CyJOB NPH NpPOM3BOJbHBIX yriax Apef-
¢a. — «Cynoctpoenyes, 1968, Ne 5.

2. BofitkyHckuf SI N, Hepwunny P. i, Tg-
toB M. A. CnpaBouHuk no Teopum kopaGus. JI., «Cygmoctpoe-
HHe», 1973.

panuH, a TakXe UepHMIBHBIX nOMeTOK. Hy:KHO MMeTH
B BUJY, HUTO MJLIIOCTPAIl¥M, BOCIIPOM3BEIEHHbIE B IKYPHaJaxX
M KHHuUraX, MMeIOT pacTpOBYIO ceTKy. B ciaydae MX mniepe-
CBHEMKM cllenyeT IIPMHMMATL Mephbl II0 YCTPaHEHMIO PacTpo-
BOM ceTEM. IIITpMXOBbIe PHMCYHKM JOJMMKHBI OGBITH BHIIOJHEHBI
¢ cobmozenuem uepteskHbIX I'OCToB, uHWeTKO IpocMaTpU-
B2TECA Yepe3 HAJOXKEHHYI0O Ha HMX KajJbKy. PHCYHEM He
JIOJXKHBI MIMETh O4YeHBbL MeJKMX JeTaliet M OIM3KOo pacrojio-
HEeHHBIX JMHMI, OCOGEHHO B CiIyd9ae uX IIOCJIEAYIOLIEro
yMeHbmeHMsA. CJyenyer oOpanijaTe BHMMaHME Ha IPaBUJIIbL-
HOCTbL HamMCaHus Ha PUCYHKaX OyKBeHHBIX O0O3Ha4YeHWMII M
pazmMepHOcTelt. MakcuMansHEDE bopMaT pUCYHKOB 30X40 cM.
Bce pHCyYHKM [OJKHBI ObITh IPOHYMEPOBAaHBI (HyMepaumus
Ha (OTOCHMMEKAX [eJNIaeTCad MArKMM KapaHJaloM) M MMETb
IIOAPUCYHOYHEBIE IIOAIVCH, OTIIeYaTaHHEBIe Ha OTHAENBLHOM JIy-
cre. ITudposrkle 0603HaYeHMA Ha PMCYHKax (mosmipmm) pac-
IIOJIaraloTCA B “IVMCJIOBOJM IIOCJIENOBATEIBHOCTH ITO “HacOBOM
cTpelike (Ha depTexax oOOIIero pacrioJIoKEeHMA CYHOB — OT
Hoca K Kopme). TeKCTOBBLIX HaAnMcel Ha PMCYHKaX CIEAYeT
us3beraThb, 3aMeHAS MX UMGPPOBBIMM O0O3HAYECHUSAMM M II€pe-
HOCA B IIOAPMCYHOYHBIE IOAIMCH. PUCYHKM JNOJIKHBI MMETbH
IIOCHIeOBaTENbHYI0 HYMEpalMio 0 TEeKCTY.

5. Ocoboe BHMMaHME HEOOXOAMMO YZAEJATH YEeTKOCTM
Harmmcauua ¢GopMyn M OyKBEHHBIX oOOosHauweHMii. B Tex
CIyYafixX, KOrja MosKeT BOSHMKHYTL COMHEHMe B HAIIMCaHWUM,
npormmcHble (Ooabmue) OYKBBHI cllefiyeT IOAYEPKHYTH ABYMS
YyepTOYKaMM CHM3Y, CTPOYHEBIEe (Mallble) — ABYMS HepTOYKaMM
cBepxy. BykBEI rpedeckoro aldaBuTa 00BOAATCA KpaCHBIM
KapanzgamoMm. O0o3HaUeHNs cTeneHei (Hax CTPOYKONM) M IIOx~
CTPOYHEIX WHIEKCOB JOJIKHBI OTMEYATHCHA <«IIOXKIIOYKOM»
(BHaK v —NA HAACTPOYHBIX O00O3HAYEHWMM; M — AnA
IIOACTPOYHLIX).

6. Ciepyer u36eraThb rpoMO3AKMX Tabiui] B pPYKOIIMCH
IlepeHachUleHUsa TeKcTa dGopMmyiaMM, rpadpuxamy, nudpa-
MHM. B «rojoBrax» Tabimiy COKpamieHMsa CJIOB He JOIIyCKa-
IOTCA,

7. ABTOp JOJIKEH IIOAMMCATh PYKOIIMCh M YKasaTe ¢a-
MWJIIMIO, MMS M OTYECTBO (IIOJHOCTBLIO), MECTO paboThl, JOMMK~
HOCTB, TeleOHB! (CayKeOHBbINM M AOMAIODHMIL) M JNOMALITHMIE
azpec € IIOYTOBBIM MHJIEKCOM.

8. MaTepuaJibl AJd KYPHAJIa HAIPaBJISIOTCA ITIO ajgpecy:
198095, Jilemumrpax, yJa. IIpomenmiieHHasn, 14a, penaEnus
skypHaJa «CymocTpoeHHEe»,



CYJOBBIE
YCTPONICTBA
M OBOPYJOBAHME

BbIEOP PALLUOHANBHOH CXEMbI )
MOCTAHOBKH NMJIABYHYHUX COOPY)XKEHHUH
HA fIKOPA

H. B. Bayaun, A. A. Aaucelinux

YIOK 627.231.8

Jlns ynep:kaHusg ¥ cTabuiMsalMy B 3afaHHOM TOY-
Ke aKBaTOpHH Pa3jHYHHX ILJIaBYYHX COOPY2KeHHH (mo-
JYNOrpYXHBEIX OYpPOBHIX YCTaHOBOK, nsiatdopM, NOH-
TOHOB M T. II.) NpH rayOHHax Mops B mpenesax 50—
300 M HCOONB3YIOTCS pasjHYHBIE SIKOPHBIE CHCTEMEI
CTabUIH3AIHH C NMPUMEHEHHEM SIKODHBIX CBSI3€li B BH-
Jle Ueneld M CTalbHBIX KaHAaTOB. OTJIHYHTENbHOH OCO-
OEHHOCTBIO BCE€X 3STHX CHCTEM SBJSETCH TO, YTO B
pafioHe INOCTaHOBKH COOpPYKeHHSI OHHM KaXXAHH pas
MOHTHUPYIOTCSI 3aHOBO, 3a4aCTyl0 B YCJOBHSIX HECIO-
koitHoro Mops. Ilnomane akBaTOpuM, B KOTOpPOi pac-
noJjiaraercsl SIKOpHasi CHCTEMa, COCTaBJsIET NPHMEPHO
4—10 kM2, macca oxgHoro sikops pmocturaer 10—20 T,
a Macca NOroOHHOro MeTpa sKOpHOR Uenu — 150—
250 kr. OTnenpHast SIKOpHasl CBSI3b MOXET OBITh BHI-
NOJIHEHa 1O OLHO# H3 CJEeRYIOIHUX KOHCTPYKTHBHBIX
cxeMm:

— sIKOpHas uenb (KaHAT) MMeeT HEOTPaHHYEHHYIO
IJIVHYy, IPHYEM YacThb ee, COEAHWHEHHas C SKOpeM, Je-
JXXUT Ha TPYHTE;

-—— YKOpOY€HHAasl SIKOpHAasl Lenb COeUHEHa C IOj-
BECHEIM TIpPy30M, COCPENOTOUYEHHHIM B ONHOH TOUYKe
HWIH pacnpeneneHHHM IO IJINHE;

— SIKOpHasl Lienb COENUHEHA C NJaBYYHUM 3JeMeH-
TOM, COCPeIIOTOUYCHHHIM B OJHOI TOYKE HJH pacnpe-
IleJIEeHHEIM 10 AJIUHE;

— Opuaenb ¢ GOYKOM OJisI KPEIJIEHHS LIBapTOBOB;

— SIKOpHasl LieNb COoefNHEeHa uepe3 OJOK CO CBO-
60QHO BHCSIIUM IIPOTHBOBECOM HJIH CKOJB3SIUIUM IO
Hed rpy3oM.

IlepeuncneHHble KOHCTPYKTHBHBIE CXEMBI IIpHMeE-
HSIIOTCS1 Ha NPAaKTHKe IJis IJIaByYHX COOPYIKEHHH pas-
JJHYHOrO HasHauenus [1—>5].

HaTtypHble ucnBITaHUS IPOCTPAaHCTBEHHBIX CXEM IIO-
CTAaHOBKM Ha $SIKOpPSl KpymHOMacIlITaGHONl MOMENH
(M1:10) ponynorpyxHoii O6ypoBOH YyCTaHOBKHM Ha
I'OpLKOBCKOM BOMOXpaHMJIMIIE IIOKas3ajH, yTo ocoboe
3HAYeHHEe HMEIOT TIATEJILHOCTE M TOYHOCTh IIOCTa-
HOBKHM IIPM CTAaTUYECKOM IIOJIOXKEHHH IJIaBydero Co-
opyxeuunsi. He MeHee BaxXHO OOeCrneuHTH HAEIKHOE
CUeNJIEHHEe SIKOpell ¢ IPYHTOM M IPaBHJILHO OPHEHTH-
poOBaTh IJIaByYee COOpPYKEHHe 10 OTHOLIEHHIO K BHeIU-
HHM BO3JEHCTBHAM.

Insi BEINOJHEHUSI YNOMSIHYTHIX TpeOOBaHHI BO3-
HHKaeT HeoOXOAMMOCTb B IIPHMEHEHHH CIELHaJbHOTO
MeTOJla NMMOCTAHOBKH Ha SIKOpS, KOTOPHI NOJI:KeH obec-

IIeYUTh ¢ BBHICOKOH TOYHOCTHIO YAOBJETBOpEHHE TpEM
CJeayIon M MOHTAaXXHBIM YCJIOBHSIM!

Q ax+R anax"'h'2
yp=— 1 ~< 2h ’ (1)
l,,=a,q,ln(l + a’;, + S;‘:;‘); (2)

B=h(V1+ 20—V 1+2p)>02L, ()
rie @y, — KpHTHYECKHH 6e3pa3MepHBI  I@paMeTp
SIKOPHOH CBfI3H;
Quax — HauOOJIbIIAs TOPH3OHTAJbHAS! BHELIHSS CH-
Jla, TIpHXOAAllasicsd Ha OTAEJBHYIO SIKOp-
HYIO CBSI3b;
Ry — ropusoHTajlbHas COCTaBJAIONIAT HaTSAXKe-
HHSI SIKODHOM CBSI3H, NPOXOASAILIAf vepes
TOYKy Ha KJjmo3e (peakuusi) IO NIpHJOKe-
HHUSI BHEUIHEH CHJIBI;
Y — Macca IOTOHHOTO MeTpa SIKOpHOH CBSI3H
B BOZE;
Smax — MaKCHMaJIbHAS JJIMHA [POBHCAlOLLel 9acTH
SIKOPHO# CBfI3H, BHITpaBJHBaeMO# 3a GOpT;
h — BEICOTA OT MOpPCKOrO JHa [0 TOYKH IPHJO-
JKEHHUS CHJIBI K KJII03Y;
l, — paccTosiHMe MO TOPU3OHTANH MEXAY SKO-
peM H KJI30M;
B — oTpe3ok cBsi3m, Jexammuii Ha TpPYHTE IIe-
pen sikopeM (paGouuil yuacToOK);

Prp = —%—0, Do= ‘r;: — 6e3pasMepHEe Ia-

paMeTphl SIKOpHOW CBSI3H (KpPHTHYECKHH H
HavyaJbHBIA).

YpaBHenne (1) BHIpaxkaer YCJOBHE OTCYTCTBHS
BEPTHUKAJNBLHOIO YCHJIMS Ha SIKOpe NpH AefCTBHH HaH-
Goabinelt BHelHell cuibl. Ilo BripaxeHuo (2) omnpe-
IensIoT PacCTOsSIHHE, Ha KOTOpoe HeOOGXOAHMO BHITpa-
BHTb SIKOpb, 4UTOOBl He NPOH3OIUNIO OTPHIBA €ro OT
TPYHTa NpH HauGOJBUINX HATSXKEHHSX CBS3H. YPaB-
HeHHe (3) OMHCHIBaeT y4acTOK CBfI3M (Jiexamuil Ha
TPYHTE nepen sIKOpeM), KOTODHIl XapaKTepH3yeT CO-
OTHOLIEHHE MEXJy BHelIHe#l Harpyskoii Ha KJI03 H
HaYyaJbHEIM HATSXKEHHEM.

Ilo BenuuNHEe HATSXKEHHA Ienu y Kno3a I MOKHO
ONpPENENIUTh TOPU3OHTAJBHYIO NPOEKIHIO HaTSXEeHHs
AKOpHOH cBs3u (pacnop):

Ry=T—~1h. 4)

Ilo 3HaueHuio Rp MOACYHTHIBAIOT MAJIHHY NPOBHCLIEH
CBSI3H S W ee rOPHU3OHTANbHYIO NPOEKLHIO X, HCIOJb-

3ysl clenyromue GopMyIL:

i 1,5
x.—poln(l + Po + Po

()

rac



Cynossnle ycrpoiicTea M o60pyaoBanmue

Pacuers!, sutnonsennste no ¢opmysam (1)—(5),
TNIO3BOJISIIOT IMOJYYUTh HEOOXONMMBIE HNaHHLIE O CTa-
THYECKOM IOJIOXKEHUH SKOPHOH CBfI3H.

B ciayyae nepeMelleHHsl NJaBy4Yero COOpYKeHHs
B TOPH3OHTAJLHON MJIOCKOCTH PEAKIHH SIKOPHHX CBA-
3eil H3MeHSIOTCA. DTa 3aBHCHMOCTb BLIpa)KaeTcs cJie-
oyoomeft ¢GopMyJoiR ans YAJHHSIOUEHCS CBSI3M IIpH
MaJIBIX MepeMelleHHsaX:

X COSG + Yo COSP + 7P (sIn ¢y COS &

+ cos ¢y cos ) — Sf(po) — f(p), (6)
T 1 T+ 27
rae f(Po)=V1+2po—-p01n(1+-E+_V_;‘0£_);
T 1 T+ 2p;
f(pi)zl/l-l—Qp,——-piln(l+E+_K_;%_&.);
_— Xe -~ Yo, ~ Rq,
Xe= 53 Y= To=—3 >

X., Y.— npopoaploe ¥ NonepeyHoe nepeMelleHus
NIJIaBY4Y€ero COOPYyIKEHHS;

@, B — yrisl HakJOHa fIKOPHOTO KaHaTta B Ia-
HE K NpPONOJIbHOH H TIONEpPEeYHOH OCAM
IIJ1aBY4Yero COOpYKEHHS;

¢ — YroJl IOBOpPOTa NJaBYYEro COOPYKEHHS
OTHOCHUTEJIBHO BEpTHKAJIBHOH OCH;
R, — paguyc moBOpPOTa TOYKH NDPHJIOKEHHS
CHJI K KJI03y B FOPH30HTAJbHOH IJIOCKO-
CTH OTHOCHTEJNBHO IIEHTPa TSKECTH MJia-
BYYero COOpPY¥KeHHsl.

Ilpy omHOM M TOM 3Xe KOJHYECTBE SKOPHBLIX Ka-
HaTOB B NPOCTPAHCTBEHHOM CXeMe B 3aBHCHMOCTH OT
HX pAacloJIOXXEHHS II0 NEPHMETPY MJIaBy4yero coopy-
JKEHHUS, T. €. OT YrJIOB HAKJOHAa SIKODHEIX KaHAaTOB B
nJaHe K NPOJOJLHOM M NONepeyHOH ero ocsiM, MoJy-
YalTCs pasjHYHBE KECTKOCTHHIE XapaKTEePHUCTHKH,
KOTOpbIE 3aMTHCHIBAIOTCS CJEAYIOIINM 06pa3oM:

J
F,= mZI[Rm (9) cos (am — 8am) - iém (9) cos (am + 8am)];
(7)

J
Fy= 2 [Rn(g)cos B — 8Bn) — Rrn (g) cos (B + 38,)];
(8)

J
My= 3Ry [Ra (@50 (b — 1) —

— R (@) sin (4 -+ 1), ©)

rae F,, F, —ropusonTanpHele  peaKuum  SKOPHOM

CXeMbl B HalpaBJIeHHH NPOLOJbHOH H
IIonepeyHoil OCeH mJaByyero Coopyxe-
HHS;

M, — peakTHBHLII MOMENT NpH 3aKpyyHBa-
HUH IJIaBy9Yero COODPYXKEHHSI OTHOCH-
TEJILHO BEpTHKaJbHOH OCH;

R, (9) —ropusonTanphas peakuus OTHEJbHOI
SIKOpDHOH CBfI3H;
Y — yros Mexay HampaBJ€HHEM papuyca
nepeMelleHHs] TOYKH TNPUIIOXKEHHUS CHJ
K KJII03y M SIKOPHOH CBSI3bIO;
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1/ — yros MeXHy XopmoH TpaekTopHH, nO
KOTOpOH MepeMellaeTcss YnOMSHyTas
TOYKa Ha KJl03e, H IKOPHOH CBA3BIO;

¢ — CyMMapHOE TMepeMelnieHHe TOYKH Ha
KJ103€ B IJOCKOCTH SIKODHOH CBSI3H.

X f
Benuyunnl 82, o = sina,; B, z—’;- sin B,y 8y, o

R:(P siny,, XapaKTepu3YIOT M3MEHEHHS yCTaHOBOU-
HHIX YIJIOB SIKOPHBIX CBfi3eli B PE3YJbTaTe CMELIEHHs
NJIaBy4Yero cOOpyXKeHHs.

IIpu MoHnTa)Ke SKOPHON CXEMHI YIVIHI MEXIY SIKOp-
HEIMH KalaTaMH OTKJOHSIOTCS OT PacYeTHHX 3Haye-
HHH, YTO TaKxke CKa3hblpaeTc Ha €€ KECTKOCTH,
a CJEN0BaTENbHO, W HA IEpPeMeLlEHHsIX COOPYKEHHs
B TOPH30HTaJbHON MJIOCKOCTH. B Tabsule npHBedeHH
pacueTHble 3HAYEHHSI HEPABHOMEPHOCTH MNE€peMelleHHM
IJIaBy4Yero COOPYIKeHHus, IIOCTABJIEHHOr0 Ha SIKOpS, NIPH
HefiCTBUH Ha HEro NOCTOSHHOH IO BeJIHYHHE CHJH C
pPAasHBIX HamnpaBJjeHHH B 3aBHCHMOCTH KaK OT KOJIH-
yecTBa SIKODHHIX CBfI3eH B CXeMe, TaK H OT INOrpell-
HOCTH YCTaHOBOYHOIO Yrja MexXAy CBS3sSIMH JJsl
pasnuyHBEIX BapHaHtoB cxeM. Hanpumep, nepasHoMep-
HOCTh IlepeMellleHHsI COOpYKeHHs! ¢ 3-KOpHOH cXe-
MOH B mpefiesiax U3MEHEHHs yria HanpapjieHUus BHELU-
He#t cunbl oT 0 mo 60° cocTtaBHUT 2000/5, a MOHTaXHas
NIOrPEIIHOCTb B OTHOLIEHUH YIVIOBBIX BEJHYHH IIpH-
gxg&no 4% ycunuBaeT 3Ty HepaBHOMEPHOCTb €lIe Ha

0.

HepaBHoMeEpHOCTbL nepeMeLleHHi NMAABYYUX COOPYIKEHHH
noj, AeHCTBHEM BHEIUHWX CHJ Pa3HbIX HanpaBieHHH

~

y MNMonosuu- | HepabHO- MonTamuas
o | Vronwenay. | i yron | uepsoc | Morpen, |
Bci?(::aen?e 360° rpap| CPASAMM qrg;g ggggg: ;l!?;:qr;gla'% ::;?é:):;::a .

m m 3 TPAR | sxenus, % ’ HHA, %
3 120 60 200 5 26
4 90 45 141 G} 14,2
5 72 36 124 5 *
6 60 30 116 5 8,6
8 45 22,5 109 5 .
12 30 15 105 5 53
22 16 8 101 5 .
24 15 75 101 5 2,0
36 10 5 101 5 1,0

W3 ckaszaHHOro BHILE MOXHO CHEJNaTh BLIBOJ O
TOM, YTO NpPOCTPAHCTBEHHAsl SKOpHas cXxeMa TMpel-
CTaBJsIET COGOH YNPYrylo CHCTEMY C HeCTallHOHApPHHI-
MH HayaJbHLIMH YCJOBHSMH, (GOPMHPYEeMBIMH B Ile-
pruonm MoHTaxka cxeMel B Mope. UToGbl o6GecreyuTh
peanu3anuo Takod CXeMH ¢ MHHHUMAaJbHBIMH OTKJIO-
HEHHSIMH OT JHOONYCTHMHIX M HCXOINHHIX MapaMeTpoB,
NPUHATHIX B NpPOEKTe, a TaKKe INOJYYHUTb OMNBLITHEIM
NyTeM BaKHe{IIMe JNHHAMHYeCKHE XapaKTEPHUCTHKH

COOPYXEHHUS — NEePUOALl COOCTBEHHLIX  KonebGaHHH,
npepsaraioTcs JaBa cnoco6a MOHTaxka SIKOPHOM
CXEMBI;

— pacTSXKa SIKOpEeil B MNOABEIIEHHOM COCTOSTHHH
ONHOM HJIM OBYMS CBSI3SIMM MEXJY CYHaMH, CTOSIIIHMH
Ha SKOPsX, HGO CyJHOM H COPYIKEHHEM;
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-— OTBOJl fIKOpell B 3alaHHYIO TOYKY Ha Tpy30BLIX
6ysix B NOABELIEHHOM COCTOSIHHH.

Ha puc. 1 nokaszanwet 12-sKOpHasi nmpoCTpaHCTBEH-
Has cxema, NpUMeHseMas AJs YIAepKaHUS MIaBYYHX
COOpYXEeHHH, M pacroJjioXXeHHe BCIOMOraTeNbHEIX CY-
JIOB NpU JBYXCTOPOHHel HJM ONHOCTOPOHHEH PacCTK-
Ke U oTBole sikoped. Ha puc. 2 pauml pasnuuHbIe
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Puc. 1. JIsenapuaTusikopHass TIpOCTPaHCTBEHHas

CXeMa YCTAHOBKM H pacnoJiOXXeHHs BCIOMOraTelib-
HbIX CYAOB NPH ABYXCTOPOHHEH H OJHOCTOPOHHEH
pacTsXKe M OTBOJAE SIKOPeH.

CXEMHl OTBOAA SIKOpEH IJaBy4YHUX COOPYKEHHH, BHINOJ-
HeHHble HO Cnoco0y PacTSXKKH SIKOpel MexXAy ABYyMS
3apUKCHPOBaHHEIMH cylamH. PasinuHble cxeMbl OT-
BOJla M NMOCTAHOBKH SIKOpeHl IJIaByYHX COOPYKEHHH C
NOMOIIBLIO FPY30BHIX OyeB NOKasaHbl Ha pHC. 3.

YKasaHnHBIe c1OCOOH! TIOCTaHOBKH CYAOB IO3BOJSIOT
MaHeBpUDOBATh IOJOXKEHHEeM  SIKOpeH, H3MEeHSTHb
HanpasJieHHe STKOPHOH CBS3H, BLIOMpaTh MECTO 3aKpel-
JeHUs SIKOpefi Ha 3HAYHUTEJLHOM Yy ajleHHH OT COOpy-
xkeHus1. KpoMe TOro, CTaHOBHTCS BO3MOXHHIM IIONpaB-
JATb SIKOpss Ha TpYyHTe, He MEHASA MOJOXKEHHS
00CNyKHBAIOIHUX CYNOB, NIPOU3BOAUTL OLHOBPEMEHHOE
NOATATHBAHUE NPOTHBONOJOXKHHX WK NapaJebHBIX
SIKOPHBLIX CBsI3eH, YTOOBl 06ecrneynTh HeOOXOMUMEBIH 3a-
" XBaT TPYHTA JlanaMH SIKOpsl, He MeHSs 3aflaHHOH OpH-
€HTallUH COOPYXKEHHS H, UTO OYeHb BaXKHO, H30€rarhb
3aKPDY4YHBAHUS €ro OTHOCHTEJbHO BEPTHKAJbHOH OCH.

Jaunbeie crnocoGbl NOCTaHOBKH SIKOpEH MONMYCKaoT
NPOBEPKY CTATHYECKHUX NapaMeTPOB H XapaKTepPHCTHK
CXEeMBI B INpOLIECCE ee MOHTaxa IyTeM KOHTPOJBHHIX
3amepoB. B ciyuae HeoGXOOMMOCTH BO3MOXKHA KOp-
PEKTHPOBKA TMOJIOXKEHHSI SKOped Ha rpyHTe 6e3 mo-
BTOpeHHsI Bcex onepauuit. Cienyer OTMeTHTB, YTO HO-
CTaTOYHO HAMEXHEIM METOJOM KOHTPOJS IOJOXKEHHS
NJIaBy4Yero COOPYXKEHHUss M CXEMH MOCTAHOBKH Ha
SKOpS §BJSIETCS INPOBEpPKa J[AJHHEL BHITPaBJIEHHBIX
AKOpHHIX cBfizei. OHa mO3BOJNSIET JOBOJIbHO TOYHO
ONpEeAENHNTh H3MEHEHHs HX HATSXKEHMSA, a TakXKe OT-
KJIOHEHHS] NJIaByyero COOPY’KEHHsI OT €ro HCXOLHOro
CTaTHYECKOro IMOJOXKEHHS, HCIOAb3yl MAarHUTHHIN
KoMIac.

PaccmoTpum Gojiee nOApo6HO NMOCIEN0BATENbHOCTh
onepauMii IpPH peajH3allud IPHBEAEHHBHIX CXEM.
JlJis. OMHOCTOpOHHEN, CHMMETPHYHOH IBYXCTOPOHHEH H
NIPOCTPAHCTBEHHOH pACTSKEK SIKOPDHBIX LielleH, B 3a-
BUCHMOCTH OT CJIOXKHOCTH MHOTOSIKOPHOH CXEMHI W 3a-

Cynocrpoeane Ne 5, 1978 r,

NaHHON IJHUTEJbHOCTH YCTaHOBKH IIJIaBY4Yero Coopy-
JKEHHS B MOpe, HCIIOJBL3YIOTCS ORAHO, JIBA UJIH HECKOJb-
KO BcrioMoraTenbHEIX CynoB. C aTofl mesabi0 BCOMOra-
TEJIbHOE CYIHO CTAaHOBHTCS Ha SKOPsS B 3aJaHHOM
pafioHe aKBaTOPHHM, BIAJH OT 3aKpEMJIsieMoro coopy-
JKeHHsl, Ha KOTOpOe 3aTeM INOMaloTCs Lenu Ajas pac-
Ts2KKH. IlpenycMoTpeHH yCTpOHCTBA JIHCTAHIHOHHOM
OTIla4M Lienel, C MOMOILBLI0 KOTOPHIX SIKOPS OTBOASITCS
B 3alaHHYI0 TOUKYy MOpcKoro aHa. OZHOBpEMEHHO C
PaCTSKKOM STKOPHBIE LENH NMOCTENEHHO BHITPABJIHBAIOT
Ha 3afaHHyI0 AJuHy. MecTto ycTaHOBKH siKope#t ¢u-
KCHPYIOT CHUrHajJbHEIMH OysaMmHu. IIpum yctanoBke sko-
peil cilenyeT OIpENEeNHTH AJHHY HCINONB3yeMOil IpH
pacTsiiKKe HenH [,, KoTopasi HaXOJAMTCS M3 BbiPaXKeHHs

l=V(h+HF+L—L). (10)

O6o3unavenusi, Bxoasue B (opmyay (10), noka-
3aHBl Ha puc. 2. Ecnu 3agann mapaMerps A u [y, TO

HeOGXOUMO HAMATH pPacCTOSHHE, Ha KOTOpOE IOJXKHO
ObITb OTBefeHO OOecneyHBalolee BCIOMOraTeJbHOE
cynHO. DTO PacCTOSHUE NOJACYHUTHIBaETCsS 10 (opmyne

L=VE—{F+HY + L. (11)

Tormpa npu noBopoTe LenH pacTAXKKH OTHOCHTEJBHO
MecTa ee 3aKpellJIeHUS! SIKOpb TOYHO JIOXXHTCH B pac-
4ETHYI0 TOYKy MopcKoro aHa. Ilpum 3aTomnenuun co-
OPYKEHHUSI HAa 3afaHHYIO TJyOHHY CyMMapHasi macca
sikope#i mo/xHa OHITH OoJibllle 3amaca ero IuIaByve-
CTH, a TaKXe KOMIEHCHPOBATb HHEPILHOHHHE Ilepe-
rPY3KH, BbI3bIBa€MbLle BOJTHEHHEM MOpPS.

X

Puc. 2. Cxembl pacTsiKKM siKopeill MJaByYHX COOPYIKEHHN:
@, O — IBYXCTOPOHHSII pacTfXKa sKOpeH; 6 — pac-~
TAXKKa OAMHOYHOTO Ipy3a; & — pacTaKKa sikoped BAOJb
6opra cynHa; O, e — OJHOCTOPOHHSISI PacTsXKa SKOpei.

— pafoyee MNONOMKEHHE; — -— — -— OTTHXKA KaHaTHas;
— ¢+~ — — [IPOMEXYTOYHOE MNOJOMEHHE, > -~ HanpaBJeHHe
ABUXKEHHA RKAu nellcTBHST CMJABL

ITeperiit cioco6 3akpemsieHUs IJABYYHX COOpYIKe-
HUN ocoGeHHO ynoOeH MpH NOCTaHOBKE B MOpe Kpym-
HOrabGapUTHEIX NOHTOHOB M JJHHHHIX (epM.

Bropo#t cnoco6 NmOCTaHOBKH B MOpE COOPYIKEHHS
HCIIOJIB3YETCS] NMPH OTCYTCTBHH BCIOMOTaTEJBHBIX CY-
IOB CO CnelHalbHEIMU JebefKaMyu (KpaHaMH) HJIH IpH
pasfesbHONR NMOCTaHOBKE MHOTOSIKOPHOM CXEMHBI M mJia-
ByYero coopyxeHHsi. B 3ToM cnyyae MHOrOSIKOpPHYIO
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CXEMY MOXHO MOHTHPOBATL B yCJOBHUSIX 6a3wl U GyK-
CHPOBaTb K MeCTy IOCTAHOBKH COOpYyxeHHs. SIKops
KpensiTc K Ipy30BbIM OysiM, CHaGX€HHBIM YCTpOHCT-
BOM JHCTaHIHOHHOH oTHauH. Bym OykcupywoT B 3a-
JaHHYI0O TOYKY aKBAaTOPHH, Ille OCYIIeCTBJAETCA OTHA-
ya skopefl. [locie 3TOrO € NMOMOMIBIO CPENCTB MNABY-
Yyero COOpPYXKEHHsI peryJupyloT HaTsAXkKeHHe SIKOPHBIX
enem.

a) o)

}

YenobHere 0003HaYEeHUA :
(xpuc. 7,2,3)
v —epy3 ann npumanaubarun

A —argpe
(5 — Oy

(fl —BcnormogamensHoe cyiHo
o —2apy3oban rnebebra

@ —naabyyee CoOpyKeHue

Puc. 3. Cxembl o0TBOJa SAKOpedl NJABYYHX COOPYKeHHMH

crnoco6oM nJAaBYuMx rpy3oBbix OyeB: @ — JByXCTOpOH-

HHH OTBOJ fAKOpeH; O-— HaTsKHAg CcXeMa C MeEpPTBBLIMH

SIKOPSIMH; 8 — JIBYXCTOPOHHHMH OTBOJ, SIKOpeHl ¢ NpeJBapH-
TENbHbIM 3ATOMNJEHHEM,

B ciyuae npHMeHeHHSI CXeMbl C NPHTOIUIEHHEM
NJ1aByyero COOpPYXKeHHs NO HaHHOMY crnocofy Ha 3a-
JaHHYyI0 TJYyOHHY HCHOJB3YIOTCSI BCIOMOraTesbHBIE
Tpy3bl HWJIH CHellHajbHas# CHCTeMa mnorpyxenwus. I'py-
3bl 3aTONJIEHHA (HanpHUMep, B BHIE MEUIKOB C MECKOM)
OIycKaioTcs 3a 6OPT CO BCIIOMOraTeJbHOTO CyAHA HJIH
NOJBEILIHBAIOTCS K 3aTanJHBaeMOMY COOPYXKEHHIO C
IeJbl0 moralleHHs ero nJjasydyecTH. [locse TouHOIH
NIOCTAaHOBKH SIKOpedl Ha MOPCKOM JIHE TPY3Hl OTHeNs-
IOTCSL OT COOPYKEHHS, KOTOPOE€ BCIJIIBAET B 3ajaH-
HO€ TMOJIOXKEHHe, HATSATHBAsl TEM CAMBIM SIKOpDHBIE Lie-
nH. PasHOBHAHOCTBIO 3TOrO Cnocoba sBJAAETCH CXeMa,
N0 KOTOPO# MapasijiejJbHO ¢ TPY3OBHIMH OyfIMH Ha TO-

030P KHHUT

Anexun A. Il. IlpesnprusiTHe B cHCTeMe oTpac-
JeBOro ynpaBideHus (aIMHHUCTPAaTHBHO-NIPABOBLIE BOIpO-
co). M., Hap-Bo Mock. yH-ta, 1977, 192 c, nesa 1 p. 01 x.

Hccnenosanne agMHHHCTPATHBHO-IIPABOBOTO CTaTyca Hpef-
NpUATHS B CHCTEME OTPACJEBOro ynpaBjieHHs. XapaKTepHCTHKA
NpeANpHATHS B aJMHHHCTPAaTHBHO-NPABOBOM acleKkTe H ero Me-
C10 B OTpac/ieBOfi OpPraHH3alHOHHOP CHCTeMe, B3aHMOOTHOIIEHHS
C IAPYrHMH 3BeHbSIMH 3TOf cHcTeMbl. KOHKpeTHBE peKkOMeHAaLuH
0 COBEPLIEHCTBOBAHHIO A/ MHHHCTPAaTHBHO-NPABOBHIX (OPM CH-
CTEMBI yNpaBJIEHHSA.

3*
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BEPXHOCTHL MOpS BHIBENEHB! IUTABYUHE PHIMBL, CiryKa-
e AnA 3axBaTa coopyxKeHus. HaTsxxkeHue sIKOpHBIX
KaHATOB BHITNIOJHAETCS CO BCIIOMOraTeJbHOrO CyAHa C
NOMOUILI0O KaHaTa, NpoXojsulero uepes 6JIOK, 3aKpell-
JIeHHHI! Ha JIHe MOps WM Ha 3aTalvIHBAEMOM COOpPY-
kepnu. J{s1 CueIsieHHsl TPY30BHIX KOHLOB BOJIH3H
SIKOPA HMHOTJAa NPHMEHSIOTCH NOJABOJHbLIE 3aXBaThl, HO
IpY 3TOM BO3HHKAeT HEOOXOAHMOCTb HCIOJIL30BAHHS
BOZIOJ1a3a HJIH NIOABOJHOTO annapara.

IIpensioxenHble criocoObl NPOBEPSAJNHCH HA Npak-
THKE B MOpe IpU IIOCTaHOBKe AJHUHHBEIX (pepM H ApY-
IHX KOHCTPYKUMiI MaccOH [0 OAHOH TOHHH. B Kaue-
CTBe SAKOPHHIX CBSI3€Hl HCNOJb30BANHCh KanpOHOBLIE
KaHaTel auameTpoM 10 mM. Pa6ora Owlna BrlnoJiHEHA
ObICTPO H KauecTBeHHO. BomosasHbli OCMOTpP mnOKa-
3ajl, YTO BCE YCTpPOHCTBAa YCTAHOBJIEHH B COOTBET-
CTBUH C 3ajaHHLIMH TpeGoBanusamMu. Bo Bpems mocra-
HOBKH Ha sikopsi Mojenu IIBY Bomomameliennem 18 T
NPHMeHSTHCh HenH Kanubpom 8 u 9 mM. OnwbiT noka-
3aJ, 4YTO, HMCNOJb3Yysi NOHTOH KaTaMapaHHOrO THHA C
rpy3oBoi JebenKoH, mnepeABHraloliUHCcA € NOMOIIBIO
NOJBECHBIX MOTOPOB, MOXKHO OCYLIECTBHTh MOHTaXK
BOCbMHAKOPHOI cxeMHl Ha nyomagn 200X 200 M, npu
riny6buHax akBaTopHu 18—20 M, C BEICOKOH CTeNeHBIO
TOYHOCTH 3a BpeMsi He 6oJjiee ABYX 4acOB B YCJOBHSIX
JNeHCTBHs BeTpa, cJaboro BOJHEHHS H TeyeHHS.

3akJaoyeHue, DBLINOJHEHHE MOHTaX pasJjiny-
HBIX CXeM TIIOCTAHOBKM Ha SIKOps IUIaBy4HX COOpY-
JKEHHH  T0KasaJ  NEePCIEeKTHBHOCTb  NPHMEHEHHS
pPacCCMOTPEHHBIX CHnoco6OB 3akpemnJieHusi. TOYHOCTB
YCTAHOBKH IJIABYYHX COOpPYyXeHHH obecrneyunBaerT HX
pacueTHHE nepeMeleHus.
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Kuura paccuutana Ha paGoTHHKOB mNojpasjelieHHfi yMpas-
JIEHHS.

bypkop B. H. OCHOBH MaTeMaTHUEeCKOH TEOPHH
aKTHBHHEX cHcTeM. M, «Hayka», 1977, 255 c., neHa
1 p. 60 k. .

Mojienn opraHH3alHOHHEIX CHCTEM, HCHOJb3yeMLle JJisi aHa-
JM3a W OLIEHKH MeXaHH3MOB (yHKIHOHHDOBAHHSI B CHCTEME Ha-
polHoro XxoasikctBa. IlocranoBka 3ajau ynpapJieHHSI B 3KOHO-
MHKE W MeTOAB HX peulennsi. KHura npennasnauena AJs IIHPO-
KOro Kpyra udTaTedefi.
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UCCNIENOBAHUE HATPYXXEHHOCTH
KPbUJILYATOI0 ABUXHTENA BYKCHPA-
KAHTOBULHKA

M. IT, Bopooyaun
YK 629.124.037.4:534.013

Basnonposop noboro Tensoxona paboraer B ycJo-
BHSIX KDYTHJBHHIX KojJeOGaHHH, BO3HHKAKIIMX BCJe-
CTBHe HEpaBHOMEDHOCTH KpYTAILLEro MOMeEHTa [AH3eJs
M MOMEHTa CONPOTHBJIEHHsI BpAalleHHIO0 JBHKHTEJs.
B ycTaHOBKax ¢ KpBUIbYATHIME IBHXKHTEJNSMH Hepe-
30HaHCHble aAMIUIHTYABl KpYTAILEro MOMeHTa, Heomnac-
Hble JiJ1s1 BaJONPOBO/A, MOTYT BBLI3BaTh NOBPEXKJEHUS
OTAEJNBbHHIX neTanefl IABUKHUTeNs. KpblibuaTwlli JBH-
xuteap (KII) saBasieTcst CNIOXKHBIM CYJIOBBIM MeXaHU3-
MOM, B KOHCTPYKLHIO KOTOPOrO BCTPOEH DPERYKTOp
C BEICOKOHArpy2KeHHOH 3y0uaToii nepenaveii H APyraMu
OTBETCTBEHHBIMH y3JiaMu ¥ feTtansimH [1]. Ias obecne-
yeHUsl HagexHocTy fetadeit K, neperarmonux Hepas-
HOMEpHBI KPYTAIIMI MOMEHT, B pacyeTax NPOYHOCTH
HEeOOXOMMO YUYHTHIBATh MaKCHMaJibHble 3HAYEHHUs Ha-
TPY3KH, JeHCTBYWOIIEeHl Ha BaJlONpPOBOA B YCJIOBHSIX
3KCITyaTalliy, TAK KaK NepUOANYecKHe IMUKOBbLIE Ie-
perpy3ky BJHSIOT Ha YCTaJOCTHYIO NPOYHOCTH 3yOua-
ThIX KOJieC, NOJIIMIHHKOB H BajoB peaykropa K/I.
BruisiBnienre ¢akTHYeCKHX 3amacoB NPOYHOCTH, YUHTHI-
BaeMBIX IPH OLIEHKe BO3MOXKHOCTH naJjibHeHiuero ¢op-
cHpoBaHus1 AaHHOH KOHCTpyKuuu K]l u B HOBHIX pas-
paboTKax, MOXKeT ObLITh. NPOM3BENEHO JUILL Ha OCHOBE
aHaJiu3a 3KCIIyaTalMOHHOH HarpyKeHHOCTH JeTaJieil.

B nanHon pa6oTe NpPUBOASATCS pE3yJbTATHL HCCIIE-
JOBaHUS SKCIUIyaTallHOHHOH HAarpyXeHHOCTH BaJo-
NPOBORA NPONYJbLCUBHOH YCTaHOBKH OyKcHpa-KaHTOB-

Imuka MouiHocThio 600 J. c¢. ¢ ABYMs KpPBUJIBYATHIMH
JBHIKUTENAMHE [2].

IIponysbcuBHas ycTaHOBKAa OyKCHpa COCTOMUT H3
IBYX pusejein 6U25/34 (HOMHHAJNBbHBIE TNapamMeTphl
N o =300 1. C., 0 =500 06/MuH, Mo, =430 krc - M),
BaJIONIPOBOJIOB C ONMOPHHIMH NOAIIMNHHKAMH KadeHHs
u asyx KJI tuna KK 20/5. CoenunHeHne Bajonpo-
BojJla C JHU3eJleM OCYLIeCTBJIEHO ¢ NOMOIIBIO YNPYrom
My(dTH, BCTPOEHHOI, KaK ¥ CHJIUKOHOBH# meMmudep,
B MaxoBuK pusess. C Basom K]l Banonposonm coenu-
HeH ynpyrod My¢To#i ¢ pe3aHHOBEIMH GpyCKaMH.

¥Ycranopka o6oux K B HOCOBOH 4acTw CyfHa M
pasMelleHue raka B KopMe npuupanu OYKCHPY HCKJIIO-
YUTEJBHO BHICOKHE MaHEBPEHHBbIE KayecTBa, YTO IO3BO-
JisileT €My BHINOJIHATE HEOOBIUHBIE [Jis1 BHHTOBHIX OYK-
CHPOB MaHeBphl (IIOBOPOT Ha MeCTe, XOj JIarom,
ynpasjisieMblfi 3aJHUf XOA M T. I.). DTO 0OYCJIOBJIH-
BaeT IIMPOKHH AMAaNa30H H3MEHEHHs] HarpyKeHHs Ba-
JIONIPOBOJLA.

HamepeHre KpyTALLMX MOMEHTOB TPOU3BOAHJIOCH
C NMOMOLIBIO CIlelHaJbHO TEH30CTaHLUWH, LuIeii¢hHOro
ocuwsiorpapa MIIO-2 u pa3bopHOro MNpPYKHHHO-
IIIETOYHOTrO TOKOChbeMHUKA. TeH3oMeTpuyeckre NaTuMKH
HakJeuBaauchk Ha BajJ OKojo MydpTe KII. ITpumepm
NIOJIYYEHHBIX Ha pasjIMYHEIX pexXHMMax paboThl OyKCH-
pa OCUMJJIOrpaMM INOKa3aHbl HA puc. 1. 3anuce xpy-
TSAILETO0 MOMEHTA IPOM3BONUJIACH Ha THUNHYHBIX IJIS
YCJIOBHH 3SKCITyaTalUd NJHUTEJBHEIX YCTAHOBHUBIIHXCS
peXmMax paboTH ¥ NPH BHINOJHEHHH PAasjUYHHX Ma-
HEBPOB.

O6pa6oTKa ocUMJJIOrPaMM BEINOJHAJNACH METOAA-
MH MaTeMaTH4YecKoii CTATHUCTHKM M TE€OPHUHU BEPOSITHO-
CTel, KOTOpble TNO3BOJAIOT INOJYYyHThH HauboJee
JIOCTOBepHBIe JlaHHble O (PaKTHYEeCKOiI HarpyxeHHOCTH
JeTaneli, HeoOXOAHMBlE IIPH BHINOJHEHHH pacyeToB
IPOYHOCTH Ha BEpOSTHOCTHOH ocHOBe (3, 4].

2) B uenom HarpyxeHHOCTb HeTajel
@) L/ 71, Hrg 11 K]JI HOCHT nepeMeHHBIH XapakTep H
v ¥ ¥ ‘ /\ NOMYHUHSIETCST 3aKOHOMEPHOCTSAM CJy-
500 S VE' \ yaiHbIX BeJNHUYUH. [ ananusa Oblin
[~)
400 \/ | / SN / L BHIODAHE BOCEMb pAa3JIMYHBIX pPerKH-
0% V MOB paboTte (cM. Taba. 1), Ha Kax-
= 300 \ \ / \/ j\? \ / JOM K3 KOTOpLIX IapaMeTpnl ABUra-
v
5) VT V € \ / TeNs, XapaKTePH3YIOIHe BeJIHYMHY
— 200 5\ cpenHero kpyrsuero MoMmeHTa M
0 720 240 360 48

Y200 nobapoma bang, 2pad. (3¢ dexTuBHas MoHOCTEL N, U YacTo-
Ta BpallleHus BaJjia 1), NpH BHIIOJHE-
mrra e e monseordag; I HOMPCHIR SANaBaich HeHSer:
@ —ua  wWpapTOBHOM  pexume (1 — HEIMM. PaccenBanue BeJMYMH aMILIU-
6) =360 o06/mMuH); 0, 8 —HAa nepenHem TYX KpYyTsAILEro MOMCHTa BBI3BAaHO
s ' + xony npu 1= 415 o6/mun u 500 06/muH MHOTMMH CJy4YafHBLIME (aKTOpaMu

COOTBETCTBEHHO; 2—3a ouauH pabouwnii

LMKJ gM3ens.

I — oTMeTKa 06GOpOTOB Baja;, 2 — KPYTHALIHH MO-
MEHT; 3 — JIHHHA HYJIeBOro MOMEHTa.

(HepaBHOMEPHOCTb YacTOTHl Bpaille-
HUfA, NOAAY¥ TOIINBA, CONPOTHBJEHHS
BpallleHHIO, BO3JelCTBHe BHeEIIHeR
cpenH H T. I.).
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Ta6auuna 1

Xapax'repucmxu HarpyxeHHOCTH BaJjla KpblIb4YaTOro ABHXHTEAA HA PaA3JHUYHBIX pEXHMaAX paGOTbl

[TapamMeTpHl ABHMHTENS HA peixkuMe XapaKTepHCTHKH HArpyXeHHOCTH
VEROMMR | o paors | wacrons | | oot xpy- [Cosmes smuae-| Mpenemce | coonyee oun | Konn | o ShRR,
Homep 6ykcupa BpalleHHs ar B% | ramup moment | manbmoro Mo- | xcumaabHoro paTutieckoe LHEHT acHMMeTPHHU
pexuma B:él/inﬁ; % M. xrc.m | Mewra AL, MOMeHTa 0""‘-"3::.'1:‘3 S, Bapn‘x}unn UMKJA Harpy-
cp’ Krc.:{ﬂﬂx Mnm(' Krc-M JXKeHud I‘cp
1 CeoGommi  mepen- 415{ 98 335 450 580 68,2 0,151 0,46
g | MR xoR 530 80 326 376 444 38,4 0,102 0,74
3 415 90 234 328 450 65,1 0,198 0,33
3anuuit xon
4 510 77 228 272 327 38,2 0,140 0,68
5] 355 95 365 585 725 63,5 0,108 0,23
IlIBapTOBHEIf
6 500 65 340 395 490 50,2 0,126 0,68
7 Tepenumfi XOL ¢ Bo- 380 95 300 458 600 75,3 0,165 0,30
8 oM 500 73 275 325 400 435 0,133 0,68

IIppu o6paboTke ocumajorpaMm (UKCHPOBAJIHCH
CpeIHHH KpyTallMH MOMeHT M., (MHTErpHpoBaHHEM
KpUBOH KPYTSILEr0 MOMEHTAa) M MaKCHMYMEI KpHBOH
MOMeHTa Mmax,, KOTOpPHlE BJIHAIOT Ha paboTOCnocos-

HocTh pertaned pepykropa KJI. Kpome Toro, nnist Kax-
JIOTO pexXuMma OTMeyasauch HauboJsbllMe IpenebHLIE
3HaYeHUss MAakKCHMYMOB — NHUKOBEIE MOMEHTH M,
(puc. 1, ). BribopouHbie CTATHCTHYECKHE XaPaKTEpPH-
CTHKH Harpy3kH AJis1 KaXKIOro pexXHMa ONpeleJsiIHCh
10 BeJHMYHHe MaKCHMaJbHLIX MOMEHTOB, T. €. CpefiHee

sHayeHne M .x, CPeNHee KBaJpaTHUYeCKOe OTKJIOHEHHE
MaKCHMYMOB MOMeHTa Sp_ (B AaJbHefllem 0603Ha-

yaeTcsl npocTo Yepe3 S) M Ko3h(PHUHEHT BapHalluH
Vu__ (V).

max
Kpome Toro, AJsl OLleHKH U3MEHEHHI IINKJIa Harpy-
KEHHSI HaXONUM CpenHuil Ko3(pPHIMEHT acHMMeETPUH

sToro nwknaa I'c,, PaBHEIl OTHOIUEHHIO CPEIHHX MO-

MEHTOB IIHKJa: MHHHMAaJbHOTO K MaKCHMAaJbHOMY.

Jnsi nosyueHHsT BEpPOSITHOCTHBIX XapaKTepHCTHK
pacnpenenenuss M, npy nepsoHavajgbHOK 06paboT-
K€ ONBITHBIX JAAHHBIX MO BHAY TFHCTOrPAMM M SMOUPH-
YeCKNX KPHBEIX ONpEeNeNsycs TeOPETHYECKHH 3aKOH
pacupenenenuss M., (puc. 2, a, 6). C nocTaTOYHOMH
IJIS MPAaKTHKKH CTeNeHbI0 TOUHOCTH OBl IPHHAT HOp-
MaJibHBIH 3aKOH pacnpenenenus My, (puc. 2,8s),
TaK KaK NpoBepKa ONBITHHIX JAaHHHIX C NOMONIbIO KpH-
TEpHEB COOTBETCTBUS %2 H »? Ha yPOBHe 3HAYMMOCTH
0,05 mokasaja, yTo NPHUHATAs THUNOTE3a He NPOTHBO-
pPEYUT pe3yJbTaTaM SKCIepUMeHTa,

CpaBHeHUe pacnpefiesieHHii MOMEHTOB B HCCJENye-
MBIX pexxumax paGote (puc. 3), a TaKKe IaHHHIX
OCIHJIIOTPaMM TNpH pasjuyHbIX Harpyskax KJI (cM.
puc. 1) TNO3BOJHJIO YCTAaHOBHTH 3aBHCHUMOCTh HepaB-

HOMEPHOCTH KpYTSIero MOMeHTa IH-
3€JIbHOR YCTAaHOBKM OT YacCTOTHl Bpa-
IIeHHUs1 BaJjia JIBUraTeNisl U €ero CpemHeit

3arpy3kd M, (K HaBneHHst cropa-

HHS P,).
C yMeHbLIEHHEM YaCTOTHl Bpalie-

HUsl BaJla W 3arpysKH Ou3essi Harpy-
¥XeHHOCTb jHeTanelt KJ| OT KpyTHJb-

o HHX KOJieOaHUH CyIleCTBEHHO BO3pa-

CTaeT: YBEGJHYHBAIOTCA AaMILTHTYIbI

KoJieOaHHil MOMeHTa, 3HaueHuss My,
My ¥ K03pdUIHEeHTOR BapHauuu V,

/ XapaKTepH3YIOUIUX CTeNeHb paccenBa-
[ Ut M. IIpun 3TOM upka Harpyxe-

HHsI CTPEMHTCS K DYJbCHPYIOLLIEMY,

)
9, L
a) 2\ 7 I\ ¢
P q20 Vi ‘\V: 98
NI 078 ; r
Q76 AT ) A4 4 |3
Q7% TN q16 |_A4 +—H 0
Q10 7. '\\ 012 | 50 y
a0s |, N 4] A 0 4
a.06 —# 0,084 \ 77 77'
\ \| 70
004 V7 \} 406 ] ‘
902 004k 2 /
0, 0,02 G,%.
4«50 500 550 600 650 700 ' 300 350 400 450 300 400 600 600 700
Mmag,Hrc M Tmag , #c M Mmax, HIC*M

Puc. 2. PacnpeneneHuss MakcumyMoB KpyTsuero mMomenta Mmaxt @— Ha pexume 5
(cm. Tabm. 1); 6—na pexume 6; 8 — Ha 3THX XK€ pERHMAX HA HOPMAJILHOH Be-

posiTHOCTHO# Oymare.

! — 3Mnupuyeckue KpUBLIE; 2 — TeupeTH4YeCKHe KpuBhie; 3, 4 — peXuMbl 5 u 6;

O — skcnepuMeHTaNbHLIE TOYKH.

T. e. BequunHa I'c, npubanxKaeTca K
HyJto. Tak, NpH OJHHAKOBOM YDOBHE
3arpyskd JH3elss MoMeHTOM M €
YMeHbIIEHHEM YaCTOTH BpalleHus Ba-
Ja ¢ 500 mo 380 o6/mMHH HarpyxeH-
HOCTb BaJIONpOBOJla BO3pacTaeT Ha
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26—30%. CHuKeHHe 3arpy3Ku [H3eJs NPH HeH3MeH-
HOM 1 TaKxe CHOCOGCTBYeT HEPABHOMEPHOCTH MOMEH-
Ta, XOTS H B MeHbILEH CTeNeHH.

B [nanazoHe NyCKOBHIX 4YacTOT BpalleHHsT BaJja
n=190—195 06/MuH HabnoxaeTcs pe30HaHC KPYTHJIb-
HBIX KoJieGaHuil 3-rO TOpsiika ORHOY3JIOBOH (POPMEI

A
998 I 7777 7

’ JAVE \VARV/4
. 4/8 NV O
85 A/ Ay /AN
70 / Y/ 48y 4 '//

90—/
wl LA IA |/
/4 //

200 300 400 500

600 700
ﬂmam, HIrC-M

Puc. 3. PyHKuMH pacnpepelieHHss MaKCHMYMOB
MomeHTa Mpax Ha HcchenyeMmbix peXHMax.
1—8 — noMmepa pexxaMoB (cM. Taba. 1).

C MakCHMaJIbHOH aMIJINTYJOH 3J/1aCTHYECKOro MOMeEH-
ta, paBHolt 1300—1400 krc-m. Ha puc. 4, a, 6 nyc-
KOBBIE PEXHMBHI OTJIMYAIOTCH TeM, 4YTO MM COOTBET-
CTBYIOT pasJ/iMyHble NOJIOXKEHHsI Bajia (Kak BHAHO H3
OCLHJIJIOTPAaMM), B TO Ke BpeMd MaKCHUMaJbHEE
AMIJIHTYLEl IPHXOASTCS B pE3OHAHCHOH 30He Ha OJNHHU
H Te Xe 3yObd (CM. IOJOXKEHHE BEpLIHH BOJH IO
OTHOIIEHHIO K OTMeTKaM 4YHcenl oOOOpOTOB BaJjia).
B ciyuae OCTaHOBOK [BUraTesii pe3OHAHCHble KpYy-
THJIbHbIE KOJie6aHusi pasBuUBaIOTCH Ipu n=165—
170 o6/MuH, npHYeM MaKCHMaJbHAsd aMIJIUTYZAA
3J1aCTHYECKOro MoMeHTa He npessiiaer 700 Krc- M.

Ha ocHoBe ONBITHHIX JaHHHX ObL1a NOJydYeHa U KO-
JIHUeCTBEHHAs] OlleHKa 3aBHCHMOCTH HepaBHOMEPHOCTH
KpPYyTsILEro MOMeHTa Bajonposofa or My, u n.

OO61uit ypoBEHb HArpyXeHHOCTH Ha pexHMe XapakTe-
pHu30BaJcs KoapdhHuImeHTOM MOMeHTa Ry = Mpa/ Mep,

a4 IO THKOBHIM  3HayeHHSIM — K03(PGHIHEHTOM
oy = Muyue/ Mep (puc. 5). Ipu sTom My, OLEHHBAIH

Ha BepOSITHOCTHOHN OCHOBE IO TEOPETHYECKOMY pacrpe-
IeJIEHHIO.

HaiieHHble 3aBHCHMOCTH INO3BOJIHIM ONPENETHTD
JUIsl LaHHOM NPONY/IbCHBHON YCTaHOBKH HArpyXeHHOCTh
OCHOBHBIX JleTaflefl BaJONpOBOJia, a TaKiKe NeperpysKy
N0 CPaBHEHHIO C HOMHHaJbHbHIM MoMeHTOM M, Ha
JI000M pexxyMe SKCITyaTallHH.

Ananus pexuMoB paGOTH NpPONYJBLCHBHOH yCTa-
HOBKH B SKCIUIYaTalMOHHBEIX YCJIOBHSX, BBHIOJHEHHHIH
IO pe3yJbTaTaM AJHTENbHBIX HaGMIOneHU# 3a pabo-
TOH 6OJBIIOr0 yucja OYKCHPOB-KaHTOBILUKOB, IO3BO-
JIHJ BBISIBUTb THNHMYHBIE YCJOBUS HMX 3KCIJyaTallHuH,
a Takxe NnapaMeTpPel M TNPOAOJKHUTEIBHOCTL PaGoOTHI
NPONYJBCHBHOR YCTAaHOBKH Ha  3THX  pexHMax
(Ta6a. 2). Ilo 3TUM naHHBIM MOXHO IIOCTPOHTHL THIIO-
BYIO F'HCTOTPaMMY paclpelesieHHuss CPEHUX KPYTAIINX
MOMeHTOB Ha Bany K]J[ mo BpeMEHH 3a CpOK €ro
GIIYKOHI.

Cynocrpoenne Nt 5, 1978 r.

[lo u3BECTHHIM JJIsi 33JaHHOTO peXuMa paboTHl
aHaueHusaM M, W 1 MOXHO ONpENENUTh HArpyXeH-

HOCTh OCHOBHBIX JfleTajieli BaJjiompoBoia, Tak, Hampu-
Mep, sl OLEHKH HAarpyXeHHOCTH Baja Ha KaxIOM

pexxuMe HaxomuM 3HaueHHSt M. IIpuENMas koag-
¢uument Bapuwanmu pasHeiM 0,10—0,15 pna n=
=500 o6/mun u 0,15—0,20 gns n< 400 06/MHH TOJy-

yaem 3HaueHne S. ITo geym mapamerpam (Mpay u S)
MOXKHO ONpefeNuTh (YHKIIUIO HOPMAJLHOTO pacnpeze-
Jeunsi M,y Ha 3aJaHHOM pexumMe pabOTEHl, a TaKxke
HUTOTOBYIO HMKJIOrpamMMy HarpyxeHus. ITo 3HaueHHsM
npefeabHbBIX MOMEHTOB M,y BBINOJHSIETCS pacyeT Ha
YCTaJIOCTh.

B cBsisu ¢ TeM, 4TO TeopeTHYecKasi JOJIOBEYHOCTH
ocHoBHBIX getaneit KII cocrasnsier He MmeHee 40 000 u,
a pacyeTHOE YHCJIO IMKJIOB HArpy:KeHUs Npu 3TOM LJs
J.aHHOM NpONyJAbCHBHOH ycTaHOBKHM /Ny > 10® nukiOB,
Jaxe B CJyyae OTHOCHTENbHOH JJHUTENBbHOCTH JeH-
ctBusi B 19% nHKOBEIe HArpy3KM CHOCOGHEI NPUBECTH
K YCTaJOCTHHIM noBpexjeHusM. OTHocHTeNbHAs JJIH-
TEJBHOCTh JEHCTBHA NpeNesbHOr0 3HayeHHss MOMEHTa
onpenensieTcss U3 KpUBOH (GYHKIMH paclpeeseHHs II0
HTOrOBOM LIMKJIOTpaMMe HarpyKeHHS.

Haun6osee oTBEeTCTBEHHBIM y3Ji0M KOHCTpYKuuu K],
JUMHTHPYIOIIUM IepeflaBaeMyi0 MOIIHOCTh, SIBJIETCS
KOHHueckasi 3ybuarasi nepefdya C a30THPOBAHHBIMH
3yObsIMH, INO3TOMY MOJyYeHHBIe SKCIEpHMEHTAaJbHbLIE

1)) , \ \

2 . . LA
.7/ ¥ ¥ ¥
Z) 3
)y
AAAAA

\/VVVVVVU VIV

Puc. 4. OcuuajorpaMmnbl pe30OHAHCHBIX KPYTHJb-

HbIX KoseGaHuii MoMeHnta Ha Baay KI: a, 6 —

npH MycKax 6e3 HarpyskH; 6 — NpH Nyckax nop

Harpyskoii npu ware jonacreit KI 70%; 2—

1o Ke npH mare 100%; O — npu OCTaHOBKe C
XOJIOCTOTO XOjia.

! — oTMeTKa O6GOpPOTOB Bara; 2— KPYTSAIWHAA MOMeHT;
3 — JIAHUR HYJIeBOFO MOMEHTa.

IaHHble GBIJIM HCIIOJB30BAHH NpEXIe BCEro JJsl OleH-
Ku ee HarpyxeHHOCTH [5]. O6pa6oTKa 3THX NaHHBIX
NO3BOJIMJIA CHENATh CJAEAYIOINe BHIBOAH 110 SKCIIya-
TalHOHHOI HarpyXeHHOCTH 3yObeB peaykropa K]I.
1. Pacnpenenenne Harpysok no 3yGbsiM ILUECTEPHH
Benymero Bana K] mepaBHoMepHo. Ha Bcex pexH-



Cynosbie 2HEpPreTUYECKHMEe YCTAHOBKMK

Max paboTel OTAeNibHEIE 3YObfi IMOCTOSTHHO HAXOMSTCS
Nof, IeHCTBHEM MAaKCHMAaJbHBIX 3HAauyeHH® KPYTAIIEro
MOMEHTa, a HeKOTOphle 3yObsi HCIEITHIBAIOT MHHHU-
MaJIbHYIO Harpysky.

2. Harpyska, npuxonsauiascs Ha i-i 3y0 1IeCTEepHHY,
Ha KaXJOM YCTAaHOBHUBLIEMCH pexxume paboTH NOMYH-
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HecmoTpsi Ha TO, YTO npUMeHeHHE CHJIHKOHOBOIO
neMigepa No3BOJHIO CYUIECTBEHHO CHHU3HTh aMILIHTY-
OB PE30HAHCHHIX KDPYTHJIBHHIX KosneOaHuii BaJoOIpO-
BOJA MAHHOM NpPONYJbCHBHOI YCTaHOBKM, NYCKOBOH
pE30HaHCHBI KpyTsiluii MOMeHT GoJiee yeM B 3 pasa
npesniniaer 3HaueHHe Myo,. 3O0HY C pPE30HAHCHBIMA

HSieTCS 3aKOHOMEPHOCTSIM HOPMaJIbHOTO @)
3aKOHa pacnpefienenus. Kosdpduumentsr 5 ° 5)
BapHalMK BHIGOPOUYHBIX pacnpeneneHuH \ ¥
. 24 (2
KpYTslllero MoMeHTta /M;, meACTBYOIIEro ’ N 28 \
HAa JAHHEI 3Y6 INECTEpPHHM, HAXONSATCH B 22 AN IS
y3kux mpemenax (0,05—0,09). 20 AN\ 26 \\\
3. B cBSI3H C OTCYTCTBHEM pasbeiu- ’ \\\ 24 N
HHTEJLHOTO YCTPORCTBA B COCTAaBe BaJo- 18 A \\\\ 22 N\ NN\
NPOBOJa MAHHOH NpPONYJLCHBHON Yycra- 16 NN~ =35008/pury 1\ NI 0 )
HOBKH Ha BCeX pexXHmax paboTel HaHubo- ’ N2 20 \\ L7
Jiee Harpy»eHHbBIMH OKasHBalOTCH OIIpe- 14 — 2400 1.8 .
\ Sed Y " AN ~_ 477
IeJIeHHble 3yObs. 72 - o 16 N —
HToropas nMKIOrpaMMa HarpyxXeHus .0 1’4 ~—900)
HaunboJiee HanpsiXKeHHOro 3y6a IecTepHH *"80 700 150 200 250 300 350 400 * 700 750 200 250 S00 350 400
senymero Bana KJI 3a pacueTHH cpok Mep, KIC- M HMep, HIC-M

cay:xkObl Nepenayd, NOCTPOEHHas IO pe-
3yJbTaTaM U3MepeHH# Harpysok U C yue-
TOM THIIOBEIX pPeXHMOB palboTHl INpo-
NyJbCHUBHON YCTAaHOBKH, IIOKa3aHa Ha
puc. 6.

Ananus ocumiiorpaMm KpYTSAIIHX MOMEHTOB Ha
HeCcTallHOHApHHIX peXXHMax H MaHeBpax (mOBOPOTHI Ha
nepefHeM M 3aJlHEM XOJaX, ABHXKEHHe JlarOM Hu Jp.)
NokKasaJi, YTO Neperpy3kH HuKe, yeM npu pabore Ha
YCTaHOBUBIIUXCS pexuMmax. MckiloyeHue cocrasJisier
IepHOJ MyCKa, NPH KOTOPOM BO3HHKAIOT 3HAUYHTEJIbHLIE
KpaTKOBPEMEHHEIE Neperpy3kH BajONpoBOfa H JETa-
geit KII (cM. puc. 4).

Ta6nuna 2
Pexumbl paGoTi GYKCHPOB-KAHTOBIIMKOB C KpPbLIbYaThIMH
JABHIKUTENSIMH
Mapamerpu paboth
r?pony:‘x)bcuaﬂoﬂ Laurens-
YCTaHOBKH HOCTZBPWO'
Pexum wume.p;.- OcHoBHble BHINO/HSAEMbIE
yacrora ot obuero
paboTH ppamenus| War msu-| “p ooy o onmepauuu
nusens, | HUTN, | 5pepnyaTa-
06/MuH % LMK
XoaocToit 400 0 13 Ilporpes, OXHJa-
Xon 500 0 9 HHe paboTH, mNpHEM
6ykcupa, BuIOHpaHHe
SIKOPS
Ceo6onuuiit | 400 50 10 Ilepexor k Mecty
Xon 450 paboTHl M Ha MeCTO
80 5 CTOSIHKH, TPaHCIMOPTH-
500 85 15 pOBKa, IPOBOAKA Cy-
Jl0B
Xon cBo3om| 400 50 10 ByKkcrpoBka Jierkoro
450 70 10 H TsKeJioro B0O3a
500 75 15
saproB- | 400 60 10 Pa6Gora narom Ha
HBIif NMpPHXKHM, IIBapTOBKA,
450 70 5 OJlepKHBaHHe, KaHTOB-
500 70 5 Ka

Puc. 5. 3aBucumocTH K03tpdHLUHEHTOB & M(a) u k. (06), xapaktepusyomunx He-
PaBHOMEPHOCTL KpYTSINEro MOMEHTa, OT 3arpysku jausenss Mcp M uactorth

BpalleHus Baja 7t.

aMIIUTYaMH KoJjieGaHUHA BaJ npoxoauT 3a 3—4 obo-
poTa, MPH 3TOM pa3BHBAIOTCA 2—4 BOJHBI MAaKCH-
MaJbHHX KojeGanuil. AHaJH3 pexuUMOB paGOTH IIPO-
NyJbCHBHOH YCTaHOBKH OyKcHpa-KaHTOBLIHKA IOKa-
3aj, yto 3a 10 y paboTHl NPOHCXOAUT B CpefHEM TpH
ee nycka. Takum 06pa3oM, YHCJIO IUKJOB NEPEMEHE
HanpsiKeHUsl NpH NycKax YCTaHOBKH 3a BpeMsl JAel-
CTBHSl MAaKCHUMAaJbLbHBIX AWHAMHYECKHX Harpysok, BO3-
HUKawIIUX B NPOMEXYTOYHOM M Trpe6HOM BaJjax
BaJIONPOBOJa, a TAKXKe B 3JaCTHYHBIX Mydrax nusens
H K], coctaBasier okoso 10° LUKJIOB.

PacueTsl npoyHOCTH BaJIOB H ynpyrux Mydr Bajo-
npoBoja OyKCcHpa, BHIIOJHEHHble II0 MeToAuke [6],
nokKasaJjid, 9TO BO3HHKalouipe B Hanbosee HarpyxeH-
HBIX CEUYeHHsSX Bajla MaKCHUMaJbHblEe KacaTeslbHEE
HanpsiXkeHust (Tmax =600 Krc/cM?) He MpeBHIIAIOT JO-
NYCTHMBIX 3HAayeHHH npu OLICTPOM IIpoXone uepes

30Hy pe3oHaHCa ('Cﬁg: =850 krc/cM?), a HamGosbLIHE
gedhopManuy pabounx 3JE€MEHTOB SJACTHYHBHIX MYDT
TaKXXe HaXONATCH B IpEefesax, JONYCTHMEIX AJiA KparT-
KOBPEMEHHHIX pPEXHMOB pabore. ONHIT MJIHTENIHHOM
SKCIUTyaTallu¥ NOATBEPIKIAET BLICOKYIO HANEKHOCTbH

JleTajell BaJONPOBOAA KDPHJIbYATOr0 JABHIKHTEJS.

B cBsi3u ¢ TeM, YTO a30THPOBaHHEIE 3y0yaThie mepe-
JayH BeCbMa YYBCTBUTEJNbHE K Neperpy3kaMm, GbLIO
BLIITOJIHEHO CIEIHAJILHOE HCCJeNOBaHMEe Harpy»KeHHO-
cTH 3yObeB penykropa K] npu INeACTBMM NYCKOBEIX
Harpy3ok. OGpaGoTKa OCHHJIJIIOTPAMM KPYTAIIMX MO-
MEHTOB INIDH IIyCKaX M OCTAHOBKAaX NPONYJbCHBHOH
YCTAHOBKH OYKCHPA, NIDOU3BOAUBIUHXCS B PasHYHBIX
YCJIOBHAX, B TOM YHCJE IIPH XOJOJHOM M INPOrpPeTOM
ABUrartese, Ha XOJOCTOM pexuMe (IpH HYJEBOM II0JO-
»keHuH Jonacrtefi KII) u npu Harpyskax (npH <«miarey
Jonacteii fo 100%), no3Bosnuna chenath CJAELYIOMIHE
BEIBOJIBI.

1. B orsinyne OT 3aKOHOMEPHOCTER HAarpyxeHHs

3y6beB mectepHH BeAyuero Bajga K] Bo Bpems ycra-
HOBUBIINXCS pPEXHMOB pabGoTHl (KOrla MAaKCHMyMH
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KPYTslller0 MOMEHTa IIPMXOASATCS Ha OJHH M Te XKe
3y6bsi), NpH MyCKax M OCTAHOBKAX yKa3aHHBI§ HArpy3-
KH JIeHICTBYIOT Ha pasJjiHyHble 3yObsl LIECTEPHH PENYK-
TOpA.

,, k2C-m

600 =

900

400 ~

300

Mnp
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200 N

700
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Puc. 6. HroroBag wumkjorpaMma HarpyxeHnusi 3y6a ko-
HHYECKOH lHECTEPHH 3a CPOK CJAyKObl nepepayu.
Mi' nui—MoMem‘m H 4YHCHA [HKJIOB H3MeHeHull HanpsiKeHMIl;
an—npenenbumﬁ IAANTEJNBLHO ZHeficTBYION{M# MOMEHT; Ny — cyM-
MapHoe YHCJIO LHKJOB H3MeHeHHi#i HanpspKeHH#l 3a CPOK CAYXKOGBI
nepenavu.

2. Ilpm nyckax KpblIbYaTOro JBHIKHTENS BOJHEL pe-
30HAaHCHBIX KOJIeOaHMH MOMEHTa Ha KaxKJAOM nocJe-
JyoomeM o60poTe Baja MMEKT TEHAEHIHIO K CMelle-
HUIO BepLIMH Ha coceflHHe 3yObsi B OJHY CTOpPOHY
(puc. 7), NpU OCTAHOBKAaxX BOJHH KoJeOaHHUiI CMe-
alTcsd Ha cocefiHHe 3yObsi B IPOTHBOINOJIOXXKHOM
HallpaBJIeHHH.

3. HecMoTpss Ha pasjMuHble YCJOBHSI ITYCKOB, IIPO-
H3BOAUBIUMXCSA NPH HEOAMHAKOBHX, CJYYaHHBIX IOJIO-

KEHUSIX  KOJIeHYaToro Baja  JABHratrens  (cM.
M, wre-m
150018 g o]
A 70 A
[ 6 47 /\ , g
| Al | )
7000} 11 A /\
) A ,
i 12 /\
B 73
o000 A
0 ] | S T N 1 ) ) N T
7 3 & 7 9 17 13 15 17 19 21 23 25 1

Homep 3yba wecmepHl.

Puc. 7. Pacnpepenenve BoJH KoJebGaHHMH KpyTslllero Mo-
MeHTa no 3yObsM LIeCTEpHH NPH NYCKE B TNepHop, mnep-
BHIX veTbipex oboporoB (cm. puc. 4,6).

1—13 — nopsnkhoBLie HOMepa BOJIH, HayHHasi OT MOMEHTa MycKa.

puc. 4, a, 6), BOJHB MAaKCHMaJIbHBIX pE30HAHCHHIX
KoJleOaHUH TPUXOAATCA Ha OLHM M Te ¥Xe OllpeneseH-
Hble 3y6bsi penykropa K]I.

Takum o6pasom, BO BpeMsi KaxKIOro MyCKa Mak-
CUMAaJbHBIA NIYCKOBOH MOMEHT NPHXOAMJCHA Ha Haubo-
Jiee HarpyxeHHble 3yObsi me Gosiee omHOro pasa, Jlas

Cynocrpoeramne Nt 5, 1978 r.

JIAHHOM TIpONYJIbCUBHOH YCTaHOBKH 3y0 ILIECTEPHH
vcneThiBan 10* IUKIOB nepeMEeHH HamnpsKEHHi OT
AeHCTBHS MAaKCHMAaJbHON NYCKOBOH HArpy3kd Mpyc.
Ilpr stoM, corsacHo pacueram IPOYHOCTH, KOHTaKT-
Hele HanpsKeHHsl MO CPaBHEHMIO ¢ MaKCHMaJbHBIMH
OoT HauboJblueli paboyeir Harpyskd My, mno IHKJIO-

rpamMe Harpyxenuss (cm. puc. 6) Bo3pacrawT B
1,5 paza (mponopuUMOHANBHO KODHIO KBaZ[paTHOMY H3
oTHOIEeHUsE Mpye, K Myp), a yeunusa ot usruba ysenu-

ypBaoTcs B 2,25 pa3a (COOTBETCTBEHHO OTHOLUEHHIO
5TUX MOMEHTOB). BHINOJIHEHHBIE pacyeTHl IOKa3bIBAIOT,
YTO HaNpsXKeHusA OT AeHCTBUS Mpye NPEBLILAIOT Ha-
TPY3KH, JIONMyCKaeMble IO YCJOBHMAM IJIHUTENHHOH KOH-
TAaKTHOH W H3rHOHOH NpPOYHOCTH 3y6bheB, HO He Ipe-
BOCXOIAT YCTAHOBJEHHBIX HaNpsiXKeHUH, MO YCJIOBHUAM
MaJIOLIMKJIOBOH BHIHOCJHMBOCTH 3yObEB C YYETOM peKO-
MEHIOBAaHHBIX JJIi a30THPYEMBIX 3y6uaThIX KoJiec
Ko3¢dunreHTOB 6€30NnacHOCTH (KaK MO U3THOHOH, Tak
H N0 KOHTAKTHHIM NOBEPXHOCTHO# M I'1yOMHHOH NpOY-
HOCTH).

CnenuaJjbHOe HcCienoBaHue [7] MOATBEPAMIIO TaK-
JKe BBICOKYIO Teperpy3odHyr CrnocoGHOCTL 3y6uaToi
nepenaun KJI OykcHpa-KaHTOBUIMKA M NPH NEHCTBHH
3HAYHUTEJBHBIX KPAaTKOBPEMEHHLIX Meperpy3ok cjaydai-
HOro XapakTtepa.

IlonyyenHrle sKcnepUMeEHTaNbHBIE NaHHBIE pacmpe-
JeJIeHHs] KpYTAIMX MOMEHTOB SABMJIHCh HCXOILHBIMH
IJis OLleHKM HafeXXHOCTH NeTasieft BaJonposoaa ¢ yue-
TOM pa3JNYHBIX YCJOBHH sKcryaTanuu. OnpeneseH-
HBl€ PACYETOM HA OCHOBE NAHHHIX CTATHCTHKH 3aMachl
YCTaJIOCTHON M CTATHYECKOH NMPOYHOCTH AeTaliel BaJio-
IPOBOZIA HCHOJNb3YIOTCA NMPH CO3JaHHH HOBHX KOH-
ctpykuuit KII, a TakXe no3BoJIfIIOT OUEHHUThL BO3MOXK-
HOCTh jpanbHeiilero ¢opcupoBanuss K]l wucciaemoBan-
HOro THIa.

Ha 6ykcupe-kanroBimiuke tuna BK-901 [8] npume-
HEH NPONYJLCHBHBEIM KOMIJIEKC, COCTOSIIIMA H3 TJiaB-
Horo asurartensi Tuna 6UH25/34 u xpriipuaToro nBH-
xutens JKK 20/5-®, npencrasasiomufi coboir ¢op-
CHPOBAaHHBI/l BApDHAHT PacCMOTPEHHOI BHIIUE YCTaHOB-
KH, DAacCyMTaHHb# Ha N, =450 J. C. OpH Ny,=

=500 o6/MuH. DieMeHTH BaJjonposoga B O0OOHX ciy-
yasx — ojJHHaKoBhle. AHanu3 pexyuMoB paboTer Oyk-
cupa BK-901 nopTBep:Kmaer KayeCTBEHHYIO HMJIEHTHY-
HOCTh pacnpepesieHHsi CPeAHHUX KpPYTAIUX MOMEHTOB
No BpeMeHH paboThl Y 006eHX NpONyJbCUBHBIX YCTaHO-
BOK, YTO TIO3BOJIIET CYMUTAThb pEXKHM HArpyxKeHus
3yOneB 1lecTepHH pefykropa ¢opcHpoanHoro KJI 1s-
:kensiM. OH onuceiBaeTcs B 06J1aCTsAX GOJNBIIKMX Harpy-
30K MHTErpajibHON (QyHKIUHel B-pacnpeneseHus.

MakcuManibHEle pEe3OHAHCHEIE aMIVIUTYAB 3Jac-
THYECKHX MOMEHTOB OT KpPYTHJbHHIX KoJieGaHHUM
B NYCKOBOM pE€XKHMe HMEIOT TaKOH 3Ke XapakTep, Kak
H B HcciaenyeMolt ycraHoBke (KoJje6GaHust 3-ro mopsiji-
Ka OJIHOY3JI0BO#t (pOpMEI ¢ 2—4 BOJHAMH MaKCHMaJb-
HBIX aMIIUTyn) U He npepniuawoT 1400—1800 krec - m
Ip¥ yacToTax BpameHus Bajda 160—190 oG/mus.

Takum o6pa3oM, YUUTBHIBASI KaueCTBEHHOe NOAO0HE
pacnpepnejieHus pexXUMOB palbOTEHl, a TaKxke XapakTep
Pa3sBHUTHS KpPYTHJBHBEIX KOJeOaHHH BaJIONPOBOIOB
CPaBHHBAEMBIX YCTAHOBOK, MOXKHO, HCIIO/Ib3Ysl pe3yJib-
TaTHl HCCJENOBAHMS HArpyXeHHOCTH paccMaTpHBae-
MOH YCTaHOBKH, BLIIBHTb 32KOHOMEPHQCTH H3MEHCHHSA
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HArpy3KH JJISl TIPONYJbCHBHOTO KOMIJiekca OyKcHpa
BK-901, uYTO DNO3BOJIHUT NpPOU3BECTH CpPaBHHUTEJbHHI
aHaJiu3 NPOYHOCTH JETallel ero BaJonpoBOLA.

[IppHEMasi ¢ MOCTATOYHOH IJiSl NMpaKTHYeCKUX Ie-
Jieil CTemneHbI0 TOYHOCTH TPAaHUUBI [OBEpHUTEJBHBIX
HHTEepBAJIOB HOpMaJbHOro pacnpenenenus My, B npe-
Jnenax «TpeX CHUrM», MoJjiyyaeM 3aBHCHMOCTH

Mmu( = Mmax + 38 = Mmax (1 + 3V)

L 1+ 3‘/)’

N0 KOTOPBHIM JJisl H3BECTHHIX 3aKOHOMEPHOCTEeiH H3Me-
HeHui Harpy3ku M, no BpeMeHH paboTH YCTAHOBKHY H

Ruuwk, 3alaBIIMCh KO3(dHuUHeHTOM Bapuauun V=
=0,10—0,15, MOXKHO NOJYYHTh CTATHCTHYECKHE Xa-

PaKTepHCTHKH Mp,y ¥ S HarpyXeHHOCTH JeTaJjel
Basonposofa (OpCHPOBAHHON YCTAHOBKH Ha KaxIOM
pexume ee pabOTHL.

Brino/siHEHHBEI pacyeT NO3BOJHI ONPENENHTb KOJU-
yeCTBEHHEIE XapaKTEPHCTHKH HTOTOBOM ILIMKJIOTDaMMEI
HarpyxeHus 3y6a llecTepHH Baja (pOpCHPOBAHHOIO
K. nanGoabwass AJUTENbHO AefcTBYIOILAsi HarpysKa
My, =900 Krc - M, napaMeTphsl HHTErpaibHOM (GYHKLHY
B-pacnpenenenuns a=4 u b=2 [9]

B cBaA3M ¢ TeM, yTO (PAaKTHYECKHfi 3amac IO KOH-
TaKTHOH TJYOHMHHOH TPOYHOCTH a30THPOBAHHBIX
3ybreB penykropa K] wuccienyeMoii yCTaHOBKu Ha
20% mnpeBnlIaeT nONycKaeMblil 3amac NPOYHOCTH, MO
pe3yJibTaraM CpaBHHTEJIBLHOTO pacyeTa MeJNaeTcs BHI-
BOJL O HEBO3MOXHOCTH JajbHelllero (OpCHPOBAHUSA
penykropa asuxutens tuna JIKK 20/5-® npu ycnosun
COXpaHEHHs ONTHMAJILHOTO 3HaueHHA KO3ddHIHEeHTa
3anaca, pasHoro 1,4.

OnpeneneHHble 1O pe3yJbTaTaM HCCJIELOBAaHHUS
3KCINTyaTal[HOHHOHN HAarpy:KeHHOCTH H PaCUeTOB Ha Be-
POSATHOCTHOH OCHOBEe 3amachl NPOYHOCTH (KakK yCTa-
JIOCTHOH MNJHTEJbHOH M MAaJOIMKJIOBOH, TaK M CTATH-

0b30P KHUIr

Banoden B. [Tponeccr nedpopmanuu. Ilep. c aura.
M., «Merannyprus», 1977, 288 c., nesa 1 p. 65 k.

®dn3uyeckHe OCHOBHl (popMOH3MEHEHHsi B IMporeccax obpa-
60TKH MeTasIOB JaBlieHneM. PusHueckHe CcBOHCTBa MJacTHye-
ckofi aHM30TpONHH, 3(dekTH TpeHHss npH (GOPMOH3IMEHEHHH Me-
TaJJla, YCTOHWYHMBOCTH TJIACTHYECKOro TEeYeHHsI NOoJ JeHCTBHEM
BLICOKHX CKOpPOCTEH W TEMNepaTyp, BO3HHKAIOIUHX INpH INPOKaTKe,
wramnoske, BoJloueHHH. CTpykTypoo6pasoBaHHe H TeKCTYpPHBI
dHaJu3 npu o6pa6oTKe METAJJIOB JaBJIEHHEM.

Ilpennasnavaercsd JIJii HAyYHBIX H HHXKEHEPHO-TEXHHUYECKHX
paboTHHKOB, cleUHaJH3HpYIOLIHMXCSA B o6JjacTH o6pabOTKH MeTaJi-
JIOB JlaBJIEHHEM.

bsakosckas B. C. [lnanupoBaHHE MeXoTpacJe-
BEHIX npousBoAcTB. M, «DkoHommka», 1977, 142 c., uena
39 korm.

Bonpocs! NiaHHPOBAaHHSI H YNpaBJjieHHS] NMPOH3BOJACTBOM MpO-
IYKUHH MeXoTpacjeporo 3HaueHHsi. Ilpo6ieMB panHOHAJBHOTO
COYETaHHSI OTPaCJEBOr0 H TEPPHTOPHAJBHOTO ILIAHHPOBAHHSI HA
OCHOBe NMPHMEHEHHS] 9KOHOMHKO-MaTeMaTHYeCKHX METONLOB H 3JieK-
TPOHHO-BBIYHCJINTENILHON TeXHHKH. MeTonosiornss aHanH3a ypoBHS
CreNHasM3aliy M OCHOBHEIE NYTH Pas3BHTHHA CMNEHHAJIH3UPOBAH-
HOI'O MpPOH3BOJCTBA.

Kuura mpennasnaueHa Ajisi paGOTHHKOB NpefNpHATHA H 06b-
eANHeHH#, OTpacleBHIX HayYHO-HCCJIEN0BaTeJIbCKHX HHCTHTYTOB,
NIPOEKTHO-KOHCTPYKTOPCKHX OpraHH3aIuii.

4 Cynoctpoenne Ne 5, 1978 .,
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yecKoH) JeTaseli BajonpoBOLa NO3BOJHIM HOPMHPO-
BaTh IPOYHOCThL JeTajed BHOBb CO3[aBaeMbIX KOH-

crpykuuin KJI.

B 3akjoueHue cJjefyer OTMETHTb, YTO IpPH pas-
paboTKe mnporpaMm pecypcHHX HcnblTaHuii K] Ha
nnaBcrennax [10] HOMXKHEI YYHTHIBATBCHA 3aKOHOMEP-
HOCTH 3KCIUIyaTallHOHHOH HAarpyxeHHOCTH JeTajeil
KO, npx 3TOM nporpaMMHHH CHEKTp HAarpyxeHus
JOJI:KEH HUMHTHPOBATh YCJOBHS SKCIJyaTallMOHHON
Harpy3ku K] Ha THNOBEIX pexuMax paboTHL
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9. Pemetos JI. H, YaTtumuaaas P. M. HccaenoBanue
H3ru6HON MpOoYHOCTH 3yObeB 3y6uaTHIX KoJiec IPH MepeMeHHHIX
pexuMax HarpyxeHHsl. — «BecTHHK MallHHOCTpOeHusi», 1964, Ne 4.

10. Boponyaun M. II, Ilefipoc B. &. IlnaBcrennnt
IJIsT HCMBITaHHM KpBUILYATHIX JABHXKHTENEH W TOJPYJHBAIOILIHX
ycrpofictB. — «Cynoctpoenne», 1971, Ne 8.

Bpenunrie BemecTBa B NPOMBIIJEHHOCTH.
B Tpex Tomax. Tom II. Opranmueckue BemiectBa. CrnpaBoYHHK
IJIsT XMMHKOB, HH)KeHepoB H Bpauefi. JI., «Xumusa», 1976, 624 c,
neHa 3 p. 21 k.

CnpaBouHHK NO BpefHbBIM BeLIECTBaM, BCTpeYaloluMcH B
NPOMBIILJIEHHOCTH H ceJibckoM xo3sificTBe. PaccMoTtpenne ¢uandge-
CKHX, XHMHYECKHX, TOKCHYECKHX CBOMCTB OpraHM4eckHX KHCJIOT,
CJIOXHEIX 3(HPOB, HHTPO- H AMHHOCOEJHHEHHi JKHPHOTO, MOJIH-
METHJIEHOBOTO M apOMAaTHYECKOTO psJOB, CEpOOPraHHYECKHX, re-
TEPOLMKIHYECKHX COELHHEHHH, OpPraHHYeCKMX KpacHTeseH, MNOJIH-
MEPOB H METOJIOB NpeLyTNpeXJeHHsi BPeNHOro MNeHACTBHS 3THX
BEILeCTB Ha OPraHuM3M JIofieH, paGoTalolUHX ¢ HHMH.

CnpaBoyHHK NpefHasHauyeH JJis INHPOKOTO Kpyra cheuualiu-
CTOB-XHMHKOB BCE€X ClelHaJbHOCTell, HHXEHEpOB H TEXHHKOB,
OTBETCTBEHHEIX 32 TEXHHKY 0e30macHOCTH, a TakKXke HAJsl COTPyA-
HHKOB HAy4YHO-HCCJIEJIOBATEJbLCKHX HMHCTHTYTOB, pa3pabaThiBaio-
IIIHX HOBbIE TEXHOJIOTHYECKHE TNPOIEeCCH.

Faspunenko H. H. Papunonmepepnarmomue ycTpo ii-
ctBa, HUan. 3-e, nepepab. u non. M., «Tpaucnoprs, 1977, 368 c.,
neHa 1 p. 04 k.

OcHOBHl TEOPHH W NpaKTHYECKHE CXEMBl HOBBIX pajHolepe-
JaIoLHX YCTPOHCTB, NpefHasHAYeHHLIX JJIfl CYNOBOR panHOCBS3H
B Hana3oHax KOPOTKHX, MPOMEXYTOUHBIX H CPeIHHX BOJIH. OAHO-
noJjiocHasl Nlepeflaya, paclpefeNiHTeNH ¢ paclpefeieHHEIM YCHJe-
HHEM, YacTOTHBIH CHHTE3aTOp, TYHHEJBHLIM JHOM, TPHUITEpHHIE Je-
JUTEJH YacTOThHI, JIEKTPOHHHIE KOMMYTATOPH H XPYTHE CHCTEMKI
aBTOMAaTHYECKOTO YMNpaBJIEeHHS H HACTPONKH PpaJHonepefaTYHKOB.

Kuura siBnsiercss yue6HHKOM M npeflHa3HadeHa JJif ydallluxc
MOPEXOJHbIX YUHJIHLLL.
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METOA OLEHKH 3 PEKTUBHOCTH
CHCTEM YNPABJIEHHA CYLOBLIMH
JHEPTETUHECKHUMH YCTAHOBKAMH

(B nopadke obcyscoerusnl)
A, A, Kpusyasn, I H. Macnurxosa, C. B, 3umun

YK 629.12.03-52.001.2

CoBpeMeHHbIe CYJIOBEIE CHCTEMBI YIIPaBJIeHHS SHEP-
reTHueckMMH yctaHoBkaMu (CV DY) HOMXKHB YyHOOB-
JIETBOPSATH PAa3JIMYHEIM (HEpPENKO NPOTHBOPEYHBHIM)
TEeXHHYECKUM TpeOOBaHUAM.

D¢ deKkTHBHOCTE pa3palOTKH TOil WM HHOH anmna-
paTypel B HacToflllee BpeMsl onpenesisfercs IpHU
CPaBHEHHMH 3aTPaT Ha ee H3rOTOBJIEHHe C 3JKCIJIyaTa-
IIMOHHEIMU. B CBfI3H C 3THM BO3HHKJa HEOOXOAHMOCTb
CO3/IaHHSI METOIa KOMIIJIEKCHOM OIIEHKH CTEIeHH COOT-
BETCTBHS IIPOEKTHPYEMBIX CHCTEM YIpaBJieHUs Ipelb-
ABJISIEMBIM K HUM TPeOOBaHHSAM, T. €. KDHTEDPHUS, NO3BO-
Jswomlero o6ocHoBaTh BhIOOp BapuaHTa C¥Y. Takum
noKa3saTteJieM sIBJIseTC 3P PEKTHBHOCTL CHCTEM yIpaB-
JIEHHS.

B HacToAlulee BpeMs IPOBOASITCS HCCJENOBaHHUS
B o6sactu 3¢(deKTUBHOCTH aBTOMaTH3auuu Y [1, 2]
Pa3nuualoT TEXHHUYECKYI0 H SKOHOMUYECKyo s(dek-
TUBHOCTH [1]. IlepBass — xapakrepusyer creneHp IpH-
crioco6seHHOCTH C¥Y HemocpenCcTBEHHO K PelIeHHIo 3a-
Jau yrnpaBJieHHs,, KOHTPOJIsA H 3aluuTh DY. Bropas —
NO3BOJIIET CONMOCTABHTEH 3aTpaThl Ha AaBTOMATH3AIHUIO
C 9KOHOMHYECKHM 3¢ (PeKTOM H B HAaHHOH CTaTbe IpH-
HHMaeTCs 32 OCHOBHOM KpPHUTEpHH JJs OLeHKH 5¢dek-
THBHOCTH C¥Y IV.

Ilpn paccMoTpenun pasiuyHbix BapHantoB CY pe-
KOMeHJlyeTcsi cOO/0AeHHe NPHHIIUIIOB KOMIIJIEKCHOCTH,
KOHKDPETHOCTH H YydyeTa CPOKOB H3rOTOBJIEHHSI CHCTe-
Ml [1]. Bce ato moxer OblTh peasin30BaHO NpH HaJlU-
uHH KpuTepHs oueHkn sddexkTuBHOCTH CV, KOTOPHIH
IOJIXKEeH JOCTAaTOYHO INOJIHO OTPaxaTb OCHOBHHIE Tpe-
O6oOBaHHs, NpeAbBsBIAeMble K CHCTeMe. YKasaHHHIe
YCJIOBHSI IPUHUMAJIUCh BO BHUMAaHHE B IIpOLECCE CO3-
JaHusg MmMetopma oueHku CY D¥V. B cBsisw ¢ HanHuyueM
JIBYX TIPHHUMIOB OOpabOTKM CHIHAJOB (aHaJjoro-
BOrO — B IIOJCHCTEME peryJHpPOBaHHSl H yNnpaBJleHHf,
H JIOTHYECKOTO — B MOJCHCTEME IIYyCKa, OCTAHOBKH H
aBapHHHON 3alUTH) NoTpeboBajoch pa3paboTaTh fBa
KputepHs 3(p(PeKTHBHOCTH.

DOPPeKTHBHOCTL CHCTEM, HUCHOJb3YIO-
IIMX @aHAJOTOBHH NPHHUMUN MOCTPOEHHS,

1 B panmHO#l cTaThe MpofoJikaeTcss o6GCykAeHHe NpobJeMHBIX
BonpocoB aBToMarH3aanuy, Hauatoe O. I1. Jemuenko B paGote
«ITpo6neMbl OpraHuM3alHH CHCTeM aBTOMAaTHYECKOro YIpPaBJieHHs
CYLOBLIMH TexHHYecKHMH cpenctBamMu» («Cynocrpoenune», 1976,

Ne 8).

Jnsi mopcucTeM peryiHpOBaHUSl M YNPaBJeHHS CYHO-
BHIME DV peKOMEHJyeTcs MHCIOJb30BaTh KpHTepHi
YAeJbHOH CTOHMOCTH €QHUHHIBI KaYeCTBa CHCTEMEl — C,
C asTofl 1enpl0 HeOOXOMHUMO ONpejesHTb BCE BHIH
3aTpar Ha CO3aHMEe M SKCIJyaTauuio annaparypal
aBTOMAaTH3allUH, NOATOTOBKY H COJEpKaHHe Iepco-
HaJja, yyacTByiolero B obGcayxuBaHunm Y. Caempyer
TaK¥Xe YyYeCTb MHOXKECTBO MapaMeTpoB, XapaKTepH-
3yOIIUX IIpoLecc YIpaBJEeHHsI YCTAHOBKOH M BIIHAIO-
1¥X Ha ero 3¢ ¢ekTHBHOCTb, HeOOXOAMMEIM YCIOBHEM
IpH CpaBHeHMH KauecTBa pasiuyHelx CVY sBasercs
COBMECTHOCTh MHOXKECTB NOKa3zaTeseH, BJIHAIONIHX HA
apdekTHBHOCTL Kaxa0o# u3 cucteMm [3]. B manHoM cay-
yae nox CY noHuMaeTcs COBOKYNHOCThL anmapaTyphl
¥ 00CJyKHMBAIOIIEro NepcoHasna, 3aHITOr0 B IIpoOLiecce
ee skcnyyatauud. IlpuHsiTO, YTO 0OBEM aBTOMATH3A-
IIMM MOKeT H3MeHsTbcsl OT 0 (mpu PyYyHOM YIIpaBJie-
mny) no 1 (B cayuae nosHoii aBToMarusdaumu). s
YIpOUIeHusI pacyeTHOH (GOPMYJHl YCJIOBHMCS, 4TO CPOK
OKYyNaeMOCTH KanHTaJbHLIX 3aTpaT paBeH GECKOHEYHO-
CTH; npeHeOperaeM HepaBHOLEHHOCTbIO 3aTpaT, IIpO-
U3BOAHUMLIX B paszHoe BpeMs.

Torna crouMOCTh CO3MaHuA M IKCIIyaTalUy anmna-
patypsl ynpasjieHus C,, B TeueHHE CPOKa CIYXKGb DY
ONpEeNeJUTCS U3 CJAELYIOLIEro BHPaXKeHHs:

Cn + nCon
. N + chep + Tcn-yﬂca"-"“’ (l)

Can =

rae C,, — CTOUMOCTb IIPOEKTHPOBAHHUS aNNapaTyphl
ynpasJieHHd, pyo;

1 — KOJINYeCTBO ONBITHHIX 06paslioB anmnapary-
pbl yIpaBJIeHHS;

1 — CTOHMOCTh ONMBITHOro o6pasia annaparyphi,
py6;

N — xonuyecTBO cepHHBIX 06pa3uoB annapary-
pel (BKJIOYas roJIOBHOM);

M — KOJIMYECTBO O6GpasloB, HEOOXOAHUMBHIX HJA
obecrnieyeHusl ynpasJjeHus DY 3a BeCh CPOK
ee sKCIIyaTaluy;

Ccep — CTOMMOCTL CEepHHHOro obpasua, pyo;

Ten. yer — CPOK CIYXKObl DY, TOMIH;
Cok.an — CTONMOCTh 3KCIIyaTallMH anmapatypH 3a
roj (Bkjwouyass IOTPeOJAAEMYIO 3SHEDPTHIO,
3aTpall Ha OCMOTPH!, PEMOHT ¥ T. 1I.), PY6.
3arpaTel Ha NOATOTOBKY H COAEpxXKaHue OOCHIYXKH-
BalOIlEro MepCcoHaJsia, 3aHATOro B Ipollecce ynpanJe-
Husl Cy6.ny MOXKHO OIpPENeSHTh o GopMyJie

Coﬁ.n = An‘MﬂCﬂ.Mﬂ + B7ux Ca. e + Cnoc-rp -+
-+ (nmnccon. wn T+ nHH)KCcoll.HH)K) Tc.n.ycn (2)

npH 5TOM
CHOCTp = LUypUyn (nmn + ua), (3)



CyhoBasa aBTOMATHMKA

rue A — xonHuecTBO 3aMeH MJajiuero 06-
CJIYKHBAIOLIEro nepcoHasa, 3aHf-
TOr'0 B YNPaBJIEHHH, 32 CPOK CJIYXK-
6u1 DY;

Ny, — YHCJIEHHOCTh MJalllero TeXHHyec-
KOro InepcoHaJjia, 3aHATOro B INpO-
1ecce ynpasJjeHus DY, ueJ.;

Ci.»n — 3aTpaTH HA NOJArOTOBKY OJHOTO te-
JIOBEKA M3 COCTaBa MJAJIIIEro Tex-
HHUYECKOro IlepcoHasa AJds ynpas-
Jenna DY, py6.;

b — KonnuecTBO 3aMeH CYNOBHIX HHIKe-
HepOB, 3aHSATHIX B YNpaBJIEHHH, 34
CPOK CJaYXOH DV;

Nyyy — YHCJIEHHOCTh CYJIOBHIX HHXXEHEpPOB,
33aHATEIX B TMpOLIECCE YIpaBJIeHHUS
DY, uen.;

— 3aTpaThl Ha NOATOTOBKY OJHOTO Cy-
JlOBOro uHxeHepa, pyo6.;

Clrocrp — 4acTb o6LIeil CTOHMOCTH IIOCTpOi-

KH CyJIHAQ, 3aBHCSILasi OT YHCJIEH-
HOCTH OOCJIyXKHBAIOIIEr0 IepCoHa-
Ja, pyo.;

Cyn — yHenbHast NOCTPOEYHAs CTOMMOCTb
CyZHa, 3aBHCAILAs OT YHCJIEHHOCTH
06CTYKHUBAIOIIETO nepcoHana,
py6/m3;

Uyy— HOJS1 OOBEMHOrO BONOH3MEIEHHUS
CylHa, NpHXojsllasicss Ha OXHOIO
yjeHa KOMaHAH, M3;

Ceon.mux — 33aTPATHl Ha COLEPXKAHHE OJHOrO
yeJJOBEKa H3 COCTaBa MJAJIIEro
TeXHHYECKOro NepcoHala B TeueHue
1 roa 1 OAHOrO CYIOBOTO MHIKEHE-
pa COOTBETCTBEHHO, PYO.

BripaxxeHne nJisi OLEHKH CHHXEHHS CTOHMOCTH
3KCIJlyaTanuu 3a cuer nosHieHus KIIJI ycTaHOBKH

IIpH aBTOMAaTH3allHH Npoliecca YNpaBJeHHS el HMeeT

BH],

Cn. HHX

C,

COon. MIIy

Cox= BAL, (4)

rae B—satpaTthl Ha TONJIHBO 3a CPOK CJay:xKOul DY,
pyo.;
AL — ynyumienne KIIJI ycraHOBKH 3a cuer aBTO-
MAaTH3aIlMH IIpollecca ynpaBJieHHs.
Jlns oleHKHM KayecTBa Ipolecca YnpasJieHuss R
npUHHMaeTcs c.nep;ylom.ee Bupa}erne-

Z o 5)

napaMeTpoB

rae A, — BaxKHOCTb Kax{.u,on IPYNIEL
npoiecca ynpasjeHus ajsa dY;
Rk — MakcHUMaJibHOe KOJIHYeCTBO pacCMaTpHuBae-
MBIX TPYIIl NapaMeTpoOB;
M — BaXHOCTb KaXJIOTO H3 NapaMeTPoOB BHYTPH

BEIGpAHHOH T'PYNIH;
I — mMakcuMasnbHOE  KOJHYECTBO
BHYTPH TI'PYIIIHI;

Xj; — JOCTHrHYTOE IpH pa3paboTKe 3Hauy€HHe ma-
pamerpa, Bausioulero Ha 3¢@deKTHBHOCTD
OCYILLlecTBJIEHHS MPOIECCA ynpaBJIeHHUS;

X;rp — 3HaueHHe napameTpi X; Tpebyemoe No Tex-

HHYeCKOMY 33[aHHIO.

napamMeTpoB

4’!
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BaxXHOCTb Tpynnel napamMeTpoB A\, s OV H Kax-
Jioro mapamerpa A, BHYTPH TIpYNNH ONpEAEssieTcs

C MOMOIIBI0 MeTO/la SKCNEPTHHIX OLEHOK B 3aBHCHMOCTH

OT Ha3HA4YeHHUs CyJHa, HA KOTOPOM HaxoAutcsa Y.
Torma KpuTepHit yIeNbHOH CTOHMOCTH €IHHHILHI

KayecTBa CHCTEeMEl YNPAaBJEHHs HMeeT CJeAYIOIHH

BHII:
~ 1 -
C= (Can + Coﬁ.n - Csx) 'T_M";; R 1 (6)

Jasa cpaBHeHHs! 3Q(HeKTHUBHOCTH CIOCOGOB ympaB-
Jenus (pyuHOro M aBTOMAaTH3HPOBAHHOr0) COMOCTa-
BHM MX KDHTEPHH YHEJbHOH CTOMMOCTH eIHMHHIE Ka-
yectsa CY. Takum o6pasom, 3a Kpurepuii addex-
THBHOCTH aBTOMartH3aunMu DY K, npenjaraercss npH-
HATD CJeAYIollee OTHOLIEHHE:

Kg == = (7)
rie C, — KpUTEepHH YIEJbHOH CTOMMOCTH EIHHHIH
KayecTBa IpH aBTOMAaTH3HPOBAHHOM CIIOCO-

Ge ynpasaenus JV;

C, — TO Xe IIpH PyYyHOM crocobe yIpaBJieHH.

Ilpu cpaBHennn C¥Y oxHoit DY, HO ¢ HEOXHHAKOBHI-
MH CTeNeHAMH aBTOMAaTH3alHH H, CJIeJOBATEJbHO,
C pasjHYHBIMHKpuTepUSIMH a¢dekTuBHOCTH Ky B K,
MOKHO I10JIb30BAThCSl OTHOLUEHHEM MX YAEJIBHEIX CTOH-
MocTell eqfHHHIE KauecTBa CVY, Tak Kak
Koy Cip Cia Cia

=== = = (8)
Ko Cia Coyp Cia

B stom Bripaxenun C;,= C,, IN ONHOH M TOH

xe DY.

IIpennoxenssrit Kputepuit (6) yuuTHIBAeT 3aTpaTHl
Ha co3fanue ¥ skcrryaraunuio CY. OnHako CTOHMOCTD
He Bcerjia fipjsiercss pemamolluM ¢GakTopoM IIPH BHI-
6ope crocoba ynpasJjieHus. B cBfisum c sTHM mpenJa-
raercs IJis ONEHKH TexHuueckofl sddextuBHOCTH CV
HCIIOJIb30BaTh KOMIJIEKCHBle OLEHKM KagecTBa (D),
T. €.

’ Ra
KS - Rp ) (9)
rae R,— oueHka Kavecrtsa CY npu HajuuuM aBTOMa-
TH3AIHH;
R, — T0 Xe B CJyyae py4YHOro cmocobGa yIpas-
JICHHS.

JIns mnpHMepa npuBeleHH pe3yJbTaThl OLEHKH
s pexTUBHOCTH ABYX BapHaHToB CVY cCymoBHMH DY
C TMOMOUIBbI0 MpeAjoxkeHHoro Kputepus. Ilpu 3TOM

C,s 1 C,, — KpHTEDHH YIEJBHOH CTOHMOCTH EJH-
HHLBI Ka4yecTBa CHCTEM YIpaBJeHHSI ¢ CAMBIM HH3KHM
¥ HauOOJBIINM OOBEMaMH AaBTOMATH3alWH COOTBET-
cTBeHHO. [las ynpolleHusi M3 MHOTHX IOKasaTeleH,
XapaKTepH3YIOLIHX npollecc yrpasjeHus DY H BIHANO-
X Ha ee TeXHHYecKyl 3¢¢eKTHBHOCTb, YYHTHIBA-
JUCh ciaenymooniHe: HajgexHocTb CV, ee [IHHaMu-
YeCKHe M aKYCTHYeCKHe INapaMeTpel, MaccorabapHr-
Hele AaHHble. JIJsl OLEHKH KaXKJOro H3 IlepevHCJIeH-
HBIX ITapaMeTpPOB PacCMAaTPHBAJKCh HX COCTABJSIOIINE:

— BEpOSTHOCTb (E€30TKA3HOI peasiH3alldi IPOIEC-
ca ynmpaBJieHHsI 32 HEKOTOpHIi mepuop BpeMeHH Py,

PEMOHTONIPHIOLHOCTD 1), AOJNrOBEYHOCTh [ ¢,— AJS Ha-
IeXKHOCTH;
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— BeJIMUMHA aKyCTHyeckoro wyMma DY Ipu pas-
HBIX BHJAaX ynpasjeHust H — nys myMHOCTH;

— OLICTpPOJEHCTBHEe NepexofHOro mnpoliecca T H
TOYHOCTh NOJJIEPKAHHS NapaMeTPOB & — AJA JIHWHa-
MHYECKHX CBOHCTB YyNpaBJIEHUs;

— o00BeM U (B CBS3H ¢ MajblM 3HayeHHeM Bax-
HoctH Maccu C¥ y paccMarpuBaeMblx THIOB Cy-
JIOB) — It MaccoraGapUTHBIX XapaKTepHCTHUK.

Aj
0'5.;_/_\__.
7  PacnpepeneHve BaXKHOCTH
o4k KaXpol m3 0600LEHHBIX
XapaKTEPUCTHK CHCTEM
a3k ynpasjedus JY B 3aBH-
CHMOCTH OT Ha3HaueHus
‘bEeKTA.
ol 7 0GbexTa
——— 7 1—4 — KpuBble  HaJEXHOCTH,
aKYCTHUECKMX XapaKTepPHCTHK,
a1 » JHHAMHYECKHNX napamMeTpos,
ﬁ\.__..l,l raGapuTHbIX OaHHBIX, COOT-
BETCTBEHHO;
ol \ D,— Dg — tunu! cypos.

EI -DZ ﬂ3 ﬂll[ .Dg
Heenedyemeie  cyda

3HayuMOCThL OOOOCLIEHHEIX NapaMeTpoB JJs pas-
JHYHBIX THINOB CYMOB YCTaHaBJHBAJachb MeTOLOM
SKCHEpPTHRIX OLEHOK (myTeM Ompoca BeAyIIHX clielua-
JIUCTOB PAa3JIMYHEIX NPENNpHUATHH, CBA3aHHLIX ¢ aBTO-
MaTu3anue cynoBelXx DY) u XapakrepHusyeTcss KpH-
BEIMH I—4 (cM. pucyHok). B KayecTBe HCXOIHBIX
NAaHHBIX HCNOJB30BAJUCh MaTepuans no Y ¢ MajblM
o6beMOM  aBTOMATH3aUMHM  CyJHa, IOCTPOEHHOro
B 1955 r., H aBTOMaTH3HPOBAHHOK DY COBPEMEHHOrO
cynHa. PacyeThl, npou3BefeHHEIE B COOTBETCTBHHU
c Bupaxenuamu (6), (8), nmokasanu, yTo 3aTpaTH Ha
efuHully KadectBa CY Ha COBpeMEHHOM CYIHe MEHb-
e, yeM NPH MHHHMAaJbHOM OObeMe aBTOMATH3AIlHH:

Lu ~ 953,
2a

Ha ocHoBanuu 3TOro OB CHENAH BHIBOMA, 4YTO
BHespenue CY 3JY c¢ paccmarpuBaeMbiM 06BEMOM
ABTOMATH3aUMH JNaeT 3HayuTeJbHHE 3(pdeKkT Npu no-
CTPOHKE H 3KCNJyaTalHH CyAHA.

O9pDPeKTUBHOCTL CHCTEM, HCHOJb3Y IO-
I¥X JOTHYECKUH NMPHUHLUMN NOCTPOEHHH.
C cBs3u ¢ TeM, 4YTO AJS TaKHUX CHCTEM MNOHSATHE «Ka-
yecTBO (PYHKUHOHHPOBAHHS» HENPUMEHHMO, OrpaHHyH-
BAIOTCSI pacCMOTpPeHHeM CJENYyIOIIHX HX XapakTepH-
CTHK: HaJeXKHOCTH, MaccorabapHTHHX JAaHHHX H CTO-
UMOCTH anmnapaTypsl aBTomaTtu3auuu. OfHako nJs
JIOTHYeCKHX CHCTEM HMEIOT 3HayeHHe €lle u TakKue
NoKa3aTesNd, KaK YacTOTa IOCTYIJIEHHs 3asiBOK Ha
ynpaBlieHHe H Ba)XXHOCTb OGBEKTa  YNpaBJEHHS,
BJHSAIOIINE Ha HX CTPYKTYpY.

OueHka 3(QPEKTHBHOCTH aBTOMAaTH3aLMHU B 3TOM
cjayyae JOJKHA NPOM3BOAHTLCS Ha OCHOBe aHajH3a
XapaKTEepHUCTHK BO3MOXHBIX annapaTypHBIX peaJjid3a-
Uil CHCTEMBl ¥ BHIGOpa HAUJIYYLIeH M3 HUX C TOMOLUbBIO
MeTONa, H3JoXKeHHoro B pabore [4]. B ero ocHoBe
JIEXXHUT MpeAcTaBjieHHe OOLIero ajropHTMa ynpasJe-
HUSI B BUIE CYMMBEI YacTHHX ajroputmoB. Mcxonnas
nHbopMalus O XapaKTepHCTHKaX pasjUYHBIX pealu-
3allHfi CHCTEMHI 34NHCHIBAETCS B BHIE TpeX MaTpHL,
B s3kcnepuMeHTaJbHYI0 MaTpHIly 3aHOCATCS HaHHLIE
O HaJEeXHOCTH KajKJOro YacTHOro aJiropHTMa B COOT-

Cynocrpoeane Nt 5, 1978 r,

BETCTBYIOLUEH peannsaluH. DjeMeHTaMH 3TOi MaTpu-
IEl SIBJASAIOTCH YCJOBHBIE BEPOSITHOCTH TaKOro COOH-
THS, KOTJla JOJI2K€H BHIOJHATBCS YACTHHIH aJrOpHTM
i{-ii, a peanusyercs j-m.

al . . . an, ao
LT U
ag Pgl . . . pgnpgo
! 7 n_0
Eq,=ai'| Py . . . PP (10)
L ] * ’
7 n 7 1M
o o
an _Pnl s . . ;npfto_

ki ki
rae P = P(aj/a;‘ ) — YCJIOBHAs] BEpOSATHOCTb COOBI-
THS, IPH KOTOPOM B cJIydyae HeOGXOJHMOCTH BLINOJIHE-
HHS YaCTHOro ajropHTMa @; B €ro o} peajM3alliyu

OCYLLECTBJISIETCSI aJITODHTM @ ;.

Ha BeiGop Buma peanusaluu J0OOG0r0 4YacTHOrO
aJlrOpuTMa BJIUSIET 4AaCTOTa €ro MCHOJb30BAHUS B IIpO-
necce ynpasyienns. MIHpopmanus 06 3ToM 3anuCH-
BaeTcsi B MaTpHIy, WIEeHaMH KOTOpPOH ABJSIOTCS amnpH-
OpHEIE BEPOSITHOCTH INOCTYIJIEHHS 3afBOK Ha BHINOJ-
HEHHe KaxKJO0ro M3 YaCTHBIX aJrOpHUTMOB.

P=[P(do), P(ai)’ tey p(an)]' (11)

JlanHasi MaTpuna MoxeT OBITH JIErKO MoJydeHa IO
3alaHHOMY aJTOPHTMY YNpaBJIeHHs H paclpefeseHHIO
BeposiTHOCTEH P;; mepexofa OT BHINOJHEHHs YaCTHOrO

aNroOpuTMa @; K ajroput™My @,;. B kauectse 0600IeH-

HOTO KpHTEpUs OIleHKH BapHaHTa peaju3aluy BCEH
CHCTEMEl YNpaBJIeHHUS HCHONB3YeTCss (QYHKIHS NOTEph

y
L [a';l , aj], onpenesisieMasi Kak NpPSIMBIMH 3aTpaTaMu

Ha peasu3alHi0 KaxKIOro M3 YaCTHHIX aJrOpUTMOB pa-
GOTH CHCTEMBI, TAK H KOCBEHHBIMM pacxomamu, npen-
CTaABJSMUMU CO60H CTOMMOCTHHIH SKBHUBaJIEHT TeX
IOCJENICTBUH, K KOTOPHIM NPHBOOHT OIIHOOYHOE BHI-
NIOJIHEHHE HMJIM HEBHIIOJHEHHEe KaxKJIOIro H3 3THX aJiro-
PHTMOB.

OTH TNOCJIEINCTBHSI, a CJeJOBaTeJbHO, H BeJHUHMHA
norepb, OYAYT 3aBHCETh OT KAaTErOPUH BaXHOCTH
o6beKTa ynpaBJjieHHsl. 3HAYEHHE 3THX TNOTEPh MOXKET
OBITH BBLIYHCJAEHO HEMOCPEACTBEHHO HJH Ha OCHOBe
SKCIEPTHHIX OLIEHOK C YYeTOM aHaJjiu3a TOCJeNCTBUH
JIJI1 aHaJOTHYHBIX OOBHEKTOB.

Marpune, comepxamue UHGOPMalHiO O NMOTEPSAX
B CHCTEMe YIpaBJEHHS NPH Pa3HYyHHIX peaju3alusix
YACTHBIX AJTOPUTMOB YIpaBJEHHS, HMEIOT BHI:

a ......a, a,
L[ag", a,] ... L [agn,an ]L [agn, ao]

nl
o
aO
ki

a'| L [a‘*"

n 1 n?

a1] . e e L [a‘::z’ an] L [a:.q’ ao] —
(12)
all

roe L [ai , aj] ONpEeneJIsieT LieHY BLINOJIHEHHs onepa-
uuit @; j=1, ..., n, 0 BMeCTO pexuMa @, npu ero
a" peanusaumy,



CynoBasa aBTOMATHKA

B kauectBe petnatomiero (yHKIHOHAJA, 1103BOJISIO-
IIero ONpeAeNHTh HAHJYYIIHH BAapHaAHT peasH3aluH
KaxJoro u3 pexumoB paboTh, NpHHUMaercs: (YHK-
IIHOHAJl, MUHHMH3HUPYIOWHH 0XKHJaeMYI0 BEJHYHHY IIO-
Tepb NPH BHINOJHEHHH Bcero aJjropurma, Cpelnss
BeJUYMHA TNOTepb IPH BHIIOJHEHHH IIPOTpPaMMBbI
a; (j=0, 1, ..., n) B Tom ciayyae, Korma HOJKeH
OCYIUECTBJSATLCS YACTHBHIH aJIOPUTM @; B KaXJOi €ro
peanmusanuu al(n=1, ..., m), Gyner:

P (@) = 1:20, 1L [a?n’ ai] P(a]/a‘izn).

Cucrema ypasHenH# Bupa (13) onpenesur norepu
Ha peaJiM3alHI0 KaXKJOro H3 YaCTHHX aJropHTMOB
JIOGBIM criocoboM. DTa CHCTeMa MNpecTaBJsier coboi
pelraomud (YHKIHOHAJ, M MHHHMAaJbHOE 3HayeHHe
P (@) xapakrepH3ayeT ONTHMAJbHYI0 peaH3aLHUIo

IJIsT KazKaoro yaCctTHoro aJjiropHrma. O)pr,aemaﬂ BEJIH-
YHHAa IIOTEPD P_) IJISE BCEH CHCTEMBI yrpaBJICHHsS BHI-

(13)

a
yucJasiercs no ¢opmyJie:
n

P: = P Pa? (a,-) P(ai) =
n
- El j;o IL[ i a,] P (af/ai‘?)P (@) (19
HJIH ’
n n . \
s = iZl P(a)) [j;o 1L [a‘; , aj] P(aj/a';i )], (15)
rne o — BEKTOP, KOMIIOHEHTAMH KOTOPOro SIBJSIOTCS

peaiusalyy al, ..., o'

Bepsi BCeBO3MOXHHE 11 peasH3alMi KaXJOro u3 N
YACTHBIX aJITOPUTMOB, NOJYYHM CHCTEMY M -n YpaB-
Henui Bupa (14) wmm (15), xoropas npexncrasJasier
cobofi pemamui (QYHKIHOHAN JAJsI CHCTEMH, H MH-
HHMaJbHOe 3HaYeHHe P OMNpENeNsieT ee HAMIYYLIYIO

a

6/IOYHYIO CTPYKTYPY.

0630P KHUI

Fupc H. B., Pyceuxkuit A. A., Heuseraes 10. A. McnunTa-
HHSl MOpPEXOAHBX KauyecTB cyxnoB. CrnpaBoyHHK.
Hsn. 2-e, ucnp. u pmon. JI., «Cymoctpoenne», 1977, 191 c., neHa
1 p. 10 k.

CucreMaTH3HpOBAHHbIE METOABI TPOBEJNEHHS OCHOBHBIX TH-
NOB HATyPHBIX HCOBITAHHI MOPEXOIHEIX KayecTB BOJOH3MeEILalo-
mux cynoB. HMaMepureibHasi annapaTypa, HpHMeHslomlascs nis
HCOBITAHHHA, PeKOMEHJAallHH MO HX pallHOHAJIbHOM OpraHH3alHH H
aHaNu3y pesyJbTaTOB, HCIOHITaHHs ¢ momombio DBM. Hccnepo-
BaHHE YNPOILLEHHBEIX 3KCHEPHMEHTAJbHEIX METOHOB OIpefeeHHs
OCTOHYHBOCTH.

CnpaBounsk npefHasHadeH pasi paGoremkoe HHH, KB u
3aBOJOB CYNOCTPOHTENbHON NPOMHINJEHHOCTH, 3aHHMalOIIHXCS
NoCTpOfiKOoH, NPOTHO3HPOBAaHHEM, INPOEKTHPOBAHHEM H HCIBITa-
HHEM CyIOB.

loay6kos A. I Tupponokxatop Rmeabduua. JI,
«Cynocrpoenue», 1977, 95 c., nena 32 Kor.

Pemaromas crnoco6HocTb rufpoJiokaTtopa AejbpHHA, ero mno-
MeX03alHIIEHHOCTh, aJalTHBHOCTh, NMPEBOCXOASAIIHE aHAJOTHYHLIE
XapaKTepHCTHKH TEXHWYeCKHX THApoJokaTopoB. Ceenenus o6 oc-
HOBHBIX JAaHBHBIX THApPOJIOKaTOpa JAeNb(HHA H €ro TEeXHHYECKHX

29

Takum obGpasoM, 3a Kpurepu#l OLEHKH ONTUMAJNb-
Horo o6meMa aBTOMATH3alMM Mpollecca YIpaBJIEHHS
IIPpUHMMAeTCI MHUHMMAJbHOE 3HAYEHHE INOTEPh, KOTO-
poe obecreunBaeT npejJjaraemMblii BapHaHT CHCTEMEL

Jlyst Toro 4To6H onpenenutb 3 HEKTHBHOCTL aBTO-
MaTH3alHH mpolecca ynpasJeHHs, HeoOXOIUMO CpaB-
HHUTh TNOTEPH, HMeWIIHeCs B CHUCTEMe ¢ PYYHBEIM
yIpaBJeHHEM W NpH HaHIEeHHOM ONTHMAaJbHOM o0be-
Me aBTOoMaTusauuu. IToatromy 3a Kputrepuit 3pHeKTHB-
HOCTH aBTOMAaTH3alHH Npolecca JIOrHYeCKoro yIpas-
JIEHUSI IPHHUMaeTCs CJefyollee OTHOLIEHHE:

P
Kg: Pa ’
Popt

(16)

rae pP U pj,— NOTEpH, KOTOPEE COOTBETCTBEHHO MO-

ryr OHITh B OOBEKTE B CJyyae PY4YHOro H aBTOMAaTH-
3HPOBAHHOIO ynpaBJeHHs NpH HalJeHHOM ONTHMAaJIb-
HOM 00BbeMe aBTOMAaTH3AalMH.

JlaHHBI MeToj MOXKHO HMCIOJB30BAaTh AJfA OLEHKH
3 HeKTHBHOCTH JIOTHYECKOH CHCTEMHI, BHIOpaB IIpH
3TOM €e ONTHMAaJbHYI0 CTPYKTYPy H 006BEM aBTOMATH-
3allMH.

IlpensioxxeHHsle B CTaTbe KPHTEPHH IO3BOJISAIOT
OLUEHUTh 3(P(PEKTHBHOCTHL CHCTEM YIpaBJE€HHS CYHO-
BEIMH Y.
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1. 3y6apeB 0. jI, HopueBckuii B. HU. Dddek-
THBHOCTb CYAOBBIX aBTOMATH3HPOBAaHHEIX CHCTEM (METOJABl HC-
CNeNOBaHHSl Ha PasJHYHLIX CTajJHfAX NpoeKTHpoBaHHA). JI., «Cy-
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6opa GJOYHOR CTPYKTYpPHl CHCTE€MBl ynpaBJeHHs. — «TexHHueckas
kubepnetuka», 1975, Ne 1.

monedeit. ComocTaByieline pe3yJbTaToB pelleHHst 3ajad ONTHMH-
3alMH 30HOHPYIOIIHX CHTHAJOB IJIg TEXHHYECKOTO THApOJIoKaTopa
H pealbHEIX CHTHAJOB HedbGHHOB. OcCOGeHHOCTH NOCTPOEHHSA
TPAKTOB PETHCTPalluH CHTHAJNOB JeJb()HHOB M JAPYrux GHOJOrH-
yecKHX 0OBEKTOB.

Kuura npeanasHayena A1 IIHPOKOTO Kpyra CHEIHAJHCTOB,
HHTEpeCyIOlHXCSl BOMPOCAMH THAPOAKYCTHKH, TeO(hH3HKH, IOX-
BOJAHOH reoJiordd, GHOJIOTHH, THAPOOHOHHKH.

Apyxunun I, B. HapnexHOocTh aBTOMATH3HPO-
BaHHHX cHcTeM. Man 3-e, nepepab, m jon. M., «3Hep-
rusi», 1977, 536 c., uena 1 p. 81 k.

Bonpocel HaneXHOCTH aBTOMaTH3HPOBaHHEIX cHcreM. Oco-
6eHHOCTH OLEHKH H pacyeTa HajexHoctu. McciienoBaHHe Hanex-
HOCTH MO AaHHEIM O NpuOaMXeHHMH K oTKasaM. Ilpaktuyeckue
BONPOCH NpHMEHEHHS] MOJAENHPOBaHHS JiJisl NMPOTHO3HPOBAHHS Ha-
JexHocty. CBoHCTBa pe3epBHPOBAaHHEIX CHCTEM M CIOCOGHl pac-
yeTa MX HagexHoctH. Bompocw dopmupoBaHusi mokasatenefi Ha-
IeXHOCTH CHCTEM IPH HX INPOEKTHPOBaHHH. [lyTH NOBBILIEHHA
HAZeXXHOCTH aBTOMATH3HPOBAHHEIX CHCTEM YyIpaBJeHHS NPH HX
NMPOEKTHPOBAHHH, H3TOTOBJEHHH H 3KcliyatauHu. Oco6eHHoCTH
HCC/IeIOBAHHS HANEXHOCTH CHCTEM <«4YeJIOBEK H TeXHHKa» (3pro-
THYECKHX CHCTEM).

Kuura paccuntaHa Ha HHMKEHEpPOB, 3aHHMAIOLIHXCSl oGecre-
YEHHEM HAJ€XHOCTH ABTOMATH3HPOBAHHEIX CHCTEM YNpaBJEHHS.



BONPOCHI THNH3ALHH CXEM
FEHEPHPOBAHHA W PACNPEAENEHUA
SJIEKTPOIHEPIHH HA CYDAX

M. K. Meauxos
YIK 621.316.3:629.12

Cpenu npobJsieMm, CBI3aHHBIX C COBPEMEHHBIMH CY-
JIOBBIMH 3JIEKTPO3HEepreTHyecKuMu cHcTeMamu (I99C),
oco60e MeCTO 3aHMMAIOT BONPOCH pa3pabOTKu U TIPO-
€KTHPOBAHHS CXeM TeHEPHPOBAHHS H pacnpeleseHHs
3JIEKTPOSHEPruH. 3IeCh peyb NOHIEeT B OCHOBHOM
O rJIaBHOM paclnpejeIMTEJLHOM LIHTE, TaK KaK HMEH-
HOo I'PII] siBAsteTCcs raaBHOM COCTABHOM YacCThIO JIKOOBIX
CXeM TeHepHPOBAHUSI M pacnpeneseHuss 3JeKTpo-
SHEpPruH.

Ha ¢opmupoBanne cxem u kKomnoHoBky I['PII
BJHUSIIOT MHOrHe (akTOphl, B TOM WYHCJe THII, KJacc
U Ha3HayeHHe CYJIHa; CTeleHb aBTOoMaTH3auuu IIC;
THII, KOJIHYECTBO, €AHHHYHAS M CyMMapHast MOUIHOCTb
reHepaToOpoB M THIN HX IPHBOJHBIX JBHraTesel; cIo-
co6 pacnpefieJieHHs] 3JIeKTPO3Hepruun  ((QpHIepHHIH,
(HIEepHO-TPYNIIOBOH, MAarucTpajbHBEIH); KOJHYECTBO
H eIUHHYHAS MOIIHOCTh, a TaKXe Ha3HaueHHe IOTpe-
OouTeJell 3JEKTPO3HEPrHH H T. . Pa3paboTka THNIOBOrO
pana I'PII — Becbma cJioXHas 3azaua, TEM He MeEHee,
pa3paboTKa ero HacCTOsSTeJIbHO He00XonHMma, TaK Kak
Jlaxke NpH HAJHUUMM THUIOBBIX CEKLHHA BOIPOCH aBTO-
MAaTH3allHH 3JIEKTPOCTAHLUMH, a TaKxXKe XapaKTepUCTH-
KH TpacC MEeCTHBIX H MAarucTpaJjbHHIX KabeJsei (cuso-
BBIX, KOHTDOJIBHEIX H YIIpaBJIEHHSI) H ADPYIrHe BAaKHbIE
BOIIPOCHI PEeLUAIOTCs HHAMBHAYAJbHO B 3aBHCHMOCTH
or Toro, kKakoii Tun I'PIIl Bri6pan. 3aBepluaromiascs
pa3pa6orka TtunoBoro psiza I'PIl npumenurenpHO
K reHepaTropaM €IHHMYHOH MOIIHOCTBIO oT 30 Jno
3200 kBT npu cymMMapHOH MOIIHOCTH CYHOBOH 3J€K-
tpoctanuuu ot 30 mo 12800 kBt paer ocHoBamme
TOBOPHTB O CJIEYIOILLEM.

Bonpocel komnoHoBKH JN100bix THNOB ['PIIL rene-
PAaTOpPHBIMH CEKUHSMH H CeKIHeHd YINpaBJeHHs He
BHI3BIBAIOT HHMKAKHX TPYIAHOCTEH — KOJIMYECTBO IIep-
BHIX H3 HHX BCerfa PaBHO KOJHYECTBY reHEpaTOpOB;
npu Heob6xomumoctH B cocraBe I['PILl MoXHO HMETH
TOJIBKO OJHY CEKIHIO YNpaBJEeHHS HJIH BOOOIlEe OTKAa-
3aTbCs OT Hee. HecMoTpss Ha KaxKylylOCsi NPOCTOTY,
OCHOBHasl TPYAHOCTb NnpH (popmHpoBanun THnop ['PII]
CBsi3aHa C pacnpepenuteabHelMu cekuusamu (PC),
BJIHSIHHE KOTOPHIX pacCMaTpHUBAJOCh B IBYX IJIaBHLIX
HanpaBJIEHHUSIX, TECHO CBSI3aHHBIX JpPYyr ¢ JApYrom.
ITepBoe u3 HHX — (aAKTOp «CKPHITOTO BJIHSIHHSI», IIOJ
3THM NOHHMAETCS, YTO OJIHH H T€ KE paclpellesuTe/b-
Hble CEeKIHU MOryT U 6e3 H3MeHeHHs COcTaBa (HANpH-
Mep, KOJIMYeCTBa M THNa BHIKJIOuaTesell) YHOBJETBO-

AJNEKTPO-
M PAIMOOBOPYJNOBAHMUE
CYIOB

pSTh IIHPOKOMY JHana3oHy MOLIHOCTEH CYMOBHIX
3JIeKTpOCTaHUuA. Pasjiuuus Mexnay pacnpenesuTeb-
HBIMH CEKUHUSIMH OOHapyXHUBAIOTCS IIPH Iepexoje OT
onnoro tuna I'PII x gpyromy, a Takxxe Ha mnocJaen-
HHX, PeIlalolliX CTaJUsIX NPOEKTHPOBAHHS U BHIIOJHE-
HHSI MOHTaXXHEBIX pa6oT. ®akTop «CKPHITOrO BJIHSHHUA»
CBSI3aH NpEexK[e BCEro ¢ HajguyueM y (HIEpPHHIX BHI-
Kutouatenei (By) B omHOM raGapuTe HECKOJBKHX CTY-

neHefl yCTaBOK HOMHHAJLHHX TOKOB pacuenurenei
(/.p)- Hanpumep, Brkmouatens Tuna A3710 umeer

10 cryneneit I,,, B npemenax or 20 no 160 A. Ecan

PEATOJNOXKHUTE, YTO B OLHON pacnpelesHTeNbHOH CeK-
LHH ycTaHaBauBaercss 16 takux By, Torma oueBHAHO
caenyrouee:

— k03G(QHUMEHT HCHONB30BaHHs By Komebiercs
B npenenax ot 0,125 po 1 (unm or 12,5 no 100%);

-— Harpy3ouHasi CroCOOHOCTL H3meHsieTcss oT 320
1o 2560 A, ciepoBarenbHO, ecau nipu Toke 320 A Tpe-
byercss «my4yok» Kabemed 16 (3X2,5 mM?), To npu
ToKe 2560 A —32 (3X35 MM2) uam 16 (3X70 Mm2);

— CTOHKOCTB K YHAAapHHIM TOKaM KOPOTKOTo 3aMEI-
KaHUsl U3MEeHsIeTCss B npefaesax oT 18 mo 75 kA.

O6iee konHYeCcTBO KOMOMHAUM{ ycTaBOK By mus
takoit PC cocraBur

251

Cr= Crrr1= Co§ = 20— — 3745454,
16191
roe k=16 — xosuyectBo By;
n=10 — KoauuecTo CcTymeneit /, .

K stomy caenyer Juimib H00aBHTh, UTO B HACTOSIEe
Bpemsi B ['PII] npumensiercss okosio 230 pa3HOBHJHO-
CTEH pacrnpeleHUTENbHEIX CEKIHH.

Bropoe HanpasJsienve — (aKTOp <«SIBHOTO BJIHS-
HHSI», 3aKJIIOYAIOIHICA B BHISBJEHHH NPOIECCOB SIBHO
BHIpAXKEHHOI'O0 XapakTepa, a TakXe CKauykooOpasHoro
nepexozna ot oguoro thuna I'PIIl k gpyromy. ®aKrophl
«SIBHOTO BJIMSIHHSI» NPOSBJSAIOTCSI B 3aBHCHMOCTH OT
KOJINYECTBa, €JUHHYHOH H CYMMAapHOH MOIIHOCTEN
reHepaTopoB, a TAKXKe KOJIMYeCTBa CYHOBLIX 3JIEKTDO-
cranuui. ITpeanosoxum, yTo NPOEKTAHTOM yXKe OIlpe-
JleJieH THIl, KOJHYeCTBO H CyMMapHasi MOLIHOCTb IeHe-
paTopoB OJHOM 3JekTpocTaHuuu. HesaBucumMo ot TOrO,
KakK onpegensiack MomHocTh DIJC (TaGMHYHBIM HIH
aHAJHUTHYECKHM CIIocO60M, IJ1aBHOE — B Ha3HAaueHHH
K03} pHUHEHTOB, HCIOJb3YEMEIX IIPH pacyeTe COCTaBa
H MOIIHOCTH 3TOM cucteMbl. K, — Ko3(pdHIUHEHT OJIHO-
BPEMEHHOCTH, KOTOPLIHi XapaKTepH3yeTcsl KOJHYeCT-
BoM (mau poneit) paboTawiluXx B JaHHBIEI MOMEHT
ONHOTHIIHHIX noTpeburesneil oT UX OOLIEro KOJHYECTBA.
K; — kosdpduuvent szarpyskd, XapakrTepH3yHOUWHHACS
CTENeHbIO 3arPYKEHHOCTH NOTpEeOHTENEH 3JEeKTPOIHED-
THH OT HX pacueTHOI MOILUHOCTH NPH IJIHTEJBHOM pe-
xkume pa6otH. K,— koadduuuenr pacuera (uan

K03¢(GHIHEeHT OlNepaTHBHOM 3arpy3ku) xapakTepH-



AJIeKTPO- M Pagno0obopPYROBaAHME CYNOB

3yeTCs TNPOLOJIKHTEJBHOCTBIO paboThl notpeburenei
B COOTBETCTBYIOLIHMX DE€XHMax: IJHTEJbHOM, KpPaTKO-
BpEMEHHOM, NOBTOPHO-KPAaTKOBPEMEHHOM, 3IH30fHYe-
ckoM. 11 — KIIJI norpe6uresneit; cos ¢ — Ko3pbuuueHT
(aKTHBHOH) MOLIHOCTH, NpelHa3HAYeHHBIH JJs OIpe-
JeJIeHUsI OTHOLIEHH! aKTHUBHOH, PEAKTHBHOI U IOJHOH
(raxymefics1) mMomuocTH DIC.

C nomoupio BHIIIENEpeYHCaeHHEX KO3 GHIHEHTOB
MOXXHO OINpEeHeJHTh CYMMY HOMHHAJBHBIX TOKOB (H-
nepHeix BHKJIOuatenaeii I'PI, a Takxe KoapdHuHEHT
kpatHoctH (K,) Kak oTHOlIeHMe CyMMapHEIX HOMH-
HaJbHEIX TOKOB pacuenuteneii By, k cymmaphomy

HOMHHAJbHOMY TOKY reHepatopoB I3C

I
K — 2 (1)
2 har
IT10oT KO3(p(PHUUHEHT H3MEHAeTCs B BeCbMa LIHpPO-
Kux npenenax — ot 1,2 no 10; on BBOOHMTCSH BIEpBHIE
B CBSI3H C HEOOGXONHUMOCTBIO HAXOXKJEHHSI BEJHMUYHHEI
«pacuetHoro Toka» ([p), momoraiomero ONpPELENHTD

THII, KOJIUYECTBO U NpeJessl 30HE NPHMEHHMOCTH (H-
JEePHEIX BHIKJIOYaTeJeil B Ipefenax H3MEHEHHs yCTa-
BOK OT [y pmn B0 lupma. <«PacueTHHii TOK» ompe-

JeJIieTCsl KaK
Ip = KKZIH-I‘ (2)
niau U3 dopmyas (1)
I, = X1,,,.
Hazosem atoT cnoco6 maxoxpenus K, u [, «nps-

MOH IIOCJIENOBATEJBLHOCTBIO®», TaK KaK ONepalHH BHI-
NOJIHSIOTCS B HampasseHHH oT norpe6ureneir k TPILL
Onunako Ha NMpakKTHKe BO3MOXKHO IpHUMeHEHHe MeToja
i o6paTHOM mocaenoBatenbHocTH, T. €. or ['PIII
K norpeburensiMm. O6a aTu MeToja BBINOJHSAIOTCS IIO-
3TANHO, NMO3TOMY 3JeCh MOXKHO OTrpaHUYHTLCSI Olepa-
IUSIMH «OOpaTHOH MOCJEIOBATEIbHOCTH» JO oOlpele-
JIeHHsl THIa, KOJHYeCTBa M 30HBI NIPUMEHSEMOCTH (Pu-
JepHBIX BHIKJIOyaTesded. Meron «o6GpaTHOH nocjeno-
BaTeJbHOCTH» NoTpeboBaJ aeTallbHOro aHajaH3a cocTa-
Ba 6oJee 130 cynosmix D3IC, npHuem oOliee KOJHYE-
CTBO (DHAEpPHBIX BHIKJIOuaTeseil pgocturygo nmoutu 7000.
KpuBass HOpMaJpHOrO pacupejenenuss KosdbuuueHTa
KPAaTHOCTH (PHCYHOK) IIOCTDOEHAa B COOTBETCTBHH C
smnupuyeckoir popmynoi Crepaxeca [1]

K= 1,322 In N,

rae K — uuciyio rpynn (MJIM HHTEPBAJOB);

N — yucyio eIUHAL, COBOKYIIHOCTH.

3ona 1 xapakrepHa IJs CYJIOB TOJBKO C OAHOH
anektpocranuueit (I'PIIl), Ges pesepBa momHOCTH
HJIH UMEIOUIHX HeOoJsbIloi pesepB. 30Ha 2 — HJs Cy-
JIOB ¢ IByMss W OoJsee siaektpocranuusmu (IPII),
HMEIOLIHX JOCTATOYHO BEICOKHH YPOBEHb pe3epBa
momHoctd. Ciaenosarenbno, I'PII, paccunrannble pas
30HH 2, NpaKTHYeCKH MOryT paboTaTtp B 30He | HJH
OKOJIO ONTHMAJIbHOH 30HBH B 3aBHCHMOCTH OT BeJIH-
yMHH BHIOpaHHOro pe3epBa Molunoctd. Otcioma cie-
JYET, YTO NPU ONpeJeJIeHHH THIIA, KOJHYECTBA K 30HHI
npuMensieMocTH ¢(HIEepHBIX BHIKJIIOUaTeJell HajaugHe
pesepBa MOUIHOCTH, KOTOPHIH NPAaKTHYECKH He OKasHl-
BAaeT BJHSHHS HA BHIIOJIHEHHE OIEpauuii, TOJbKO NOJA-
pasyMeBaercs. 30Ha 3 XapakTepHa IJs CYHOB C 3IH-
30QHYECKH BKJIIOYaeMBIMH HAarpy3kaMH COH3MepHMOH
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moiHocTH. Ha o61uylo KapTHHY pacueToB TPEThbsl 30HA
BJIHSIHHSI HE OKaseiBaeT. B Ciayyae HeOOXOAUMOCTH
Iyisl obecrnieueHnsi paboTe cynosoii D9C B 30He 3
MOXXHO BBecTH B cocras Jwoboir I'PIIl coorsercTByIO-
LIYI0 pacnpelejUTeNbHYI0 CEeKLHI0 ¢ yueroMm obecre-
YyeHHs MepOoNpHATHH mo OJIOKHpPOBKe, pasrpyske, 3a-
IIUTE H T. I
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Kpusag HopmanbHOro pacnpeneneHuss Koadu-
MEeHTa KPaTHOCTH,
1, 2 u 3—soun npumensemoctn K ; 3 — mpoueur

PACYETHLIX 3JEKTpPOoCTaHUMA oT obulero KoJuuecTBa pac-
cmoTtpeHHbx (130)

Meton, «o6paTHOH  mNOCJEZOBATEJNBHOCTH® IO
CPaBHEHHIO C <IpPAMOI IOCJENOBATENHHOCTBIO» HMEET
Pl BecbMa CYUIECTBEHHBIX NpeumyulectB. Tak, npu
BHINIOJIHEHHH Ollepanyil ¢ NOMOIIBI0 IIEpBOro crnocoba
MOXHO JIOBOJIBHO JIETKO H € BBHICOKOH TOYHOCTBIO
ONIpeJleJIUTh BeCh CIEeKTp H3MeHeHHs Ki; mpH HCNOJB-
30BaHHH <«IPSMOH IOCIENOBATEILHOCTHY CIEIaTh 3TO
HEBO3MOXXHO, TaK KaK He CYLLeCTBYeT €IHHOro Ipoek-
Ta, KOTOPHIA SBHJICA OLl NPOTOTHUIIOM MAJsI OCTaJbHBHIX
npoektos I'PLI. Ompenenss Ki u [, Metomom «06-

paTHON INOCJENOBATEJIBHOCTH», MOXKHO He 00pamarb
BHHMAaHHUSI Ha 3HAyeHHss 3THX Ko3(pGdUIHEHTOB, TakK
Kak HMX JNEHCTBHE yxKe YUYTEHO Ha y4yacTKe OT moTpebH-
tesefi K I'PIIl. KpuBass HopmaJIbHOro pacnpezesieHust
Ky, mnocrpoennoro meromoMm <«o6paTHOR IOC/JeHOBa-
TEJHHOCTH» B 30HaX MaKCHMaJbHOro npuMmeHenus (I u
2), coBepIIEHHO CHMMETpPHYHA M €e MOXKHO OIIHCATH
MaTeMaTHYecKH, NpuiaBas efi HeOOXONMMYIO IS Iep-
CIIEKTMBHOIO INpoeKTHpoBauusi ¢opmy. OpHa H3 HHX
MOXeT OBITh OCYILECTBJIEHA IO METOLy «HOPMAaJILHOTO
pacnpefesyenuss» uau pacnpepenenuss Iaycca—Jlan-
Jlaca

1 a
—_— 2
rie {— HopMaJbHOE OTKJOHEHHe 3HA4YE€HHii TOYKH Ha
ocu a6enuce (Ky) or Toukmu, cOOTBETCTBYIOIIEH Cpel-
Heil (onTHMaJbHOH) BeJHMYHMHE NPH3HAKa.

KpomMe TOro, mosIHOCTBIO OTHajmaeT HeoOGXOIHMOCTb
paspaGOTKH HECKOJbKHX BapHaHTop mpoekTa I'PILI—
K KaKHM OBl pe3y/abTaTaM HH IIpUILeJ NPOEKTaHT, OH
BCerja Hal[eT HCUYEPNBLIBAIOUIMN OTBET Ha BCe HMHTe-
pecymomye €ro BONPOCH IO ONpENEEHHI0 COCTaBa
'PI.

JIlnst onpenesieHnsl 30HH NpHMeHsieMocTH By mou-
JKHB GBITb BBHIIOJIHEHH J(Ba YCJOBHsA (B INpepenax
OIHOM CTyIEeHH)

IH-p min < {n min

]H.p max .¢>/ I o H Maxs

rae /[, ,— JOJS Harpy3KH Ha OLHMH BHIKJIIOYATEJIb.
Takum oGpasom, sona npHMeHsiemocTH By Oymer

HaXOAHUThCA B npenenax OT ly,pmin RO lu.pmax B TpPH
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OIMHAKOBOM KOJHYeCTBe CTYNEHel HIJsi BCEro MOLLHO-
ctHoro psga 3C B npenmenax or 30 mo 12800 xBT.
PacuetHblft TOK [/, nsisi onpeJleieHusi THNa H KoJHYe-
ctBa (UOEPHEIX BHIK/IKOYaTeNeld oTaHMyaercss or [, mas

onpele/ieHHsl UX 30HbH IPHMEHSEMOCTH B Iperenax
Lypmn ¥ ypmax. Ecim THI M KonmuecTso By, ompepe-

JsoTcs (Qopmysioll (2), TO N HaXOXKOEHHS 30HEHI
npumeHsieMocTd By, 3a ocHOBy Gepercsi MOLIHOCTB
ONHOro reHeparopa; mnpu stoMm B ¢opmyay (2) BBo-
IUTCA KO3G(HUHEHT K, YUYHTHIBAIOLIHM OCOOGEHHOCTH
cxembl nocrpoenusi I'PII u u3meHnswoomuiics B npefe-
Jax ot 0,5 10 2 B 3aBHCHMOCTH OT KOJIHYECTBA TeHe-
paTopoB, CXeMbl CTEKaHHMsl IJIaBHOIO TOKa H MeCTa
pacnonoxenust PC B cocrase I'PIII;

Ip = KKK’H.I" (3)

30HBl TNpHUMeHsIeMOCTH (HIEpHOrO BHIKJIOYATES
B cocraBe Jiroboro I'PIIl onpenensitorcss npH yCJIOBHH
COOTBETCTBHSI BEIOpaHHOro By AONyCTHMBIM yAapHBIM

TOKaM KOPOTKOI'O 3aMHEIKaHHsl (K. 3.) 3TOro BHIKJIOYa-

TeJsl Ha KaemMMax npH ly.p min.
Pasymublfl npemen GuoepHBIX BHIKJIOYATENEH s

ognoro I'PIIl onpemensiercsi coepymoweid ¢GopMysoi:

I

= =10, @

n’(l) max ]H.p

a JINs OCTaJbHBIX CTymeHed pocraroyHo K 70 mpu-
GaBHTb COOTBETCTBYIOLlee KOJHYECTBO (GHIEpHHX
BHKJIOYaTesJell CO 3SHAYEHHSAMH [y ,ma; TOTLA BO3-

MOXHOe yHcao By mas ognoro I'PIIL Oyxmer Jsexathb
B npenenax ot 14 no 89 (npu [, pyy — I max. ). Kom-
nonoska I'PIII ¢ By npu xakoM-nH60 ONHOM 3HAYEHHH
/.., BO3MOXKHA, HO HENOCTATOYHA, TaK KaK B MOAAaB-

JsmeM OOJIBIINHCTBE chayuyaes Tpebyercs, 4TOOBI
oblllee KOJHUYECTBO TAKHX BHIKJIOUaTeJeldl COCTaBJsJIO
KOMOHHALMK C PasJINYHBIMH 3HayeHUsAMH [y p; B 30HE

HX TIpHMEHACMOCTH; IIPH 3TOM 06s13aTe€NbHO BHINOJIHE-
HHE CJIeAYIoIEero yC/JOBHA:

(]pmln <nilﬂ.pi<lp max) + 10% (5)

B uyactHOM IpuMepe, YIOBJETBOPSAIOILEM YCJIO-
BHIO (9), MOXKHO IIOKAa3aTh, YTO KOJHYECTBO KOMOH-
HaHH COCTaBUT

~k __ ok 48 __ 5!
Cn = Cn+x-1 = CSS = m

roe k=48 — xosinuectBo By;
n=_8 — KOJINYeCTBO CTYyNEHeH.

OneprpoBaTh TaKHM OTPOMHBIM YHCJOM, a8 TaKXKe
BHIZIEJINTD H3 €ro CoCTaBa HEOO6XOANMOe KOJIHYECTBO
KOMOMHALUMH MpPAaKTHYECKH HEBO3MOXHO, TIO3TOMY
HCTHHHOE YHCJO0 KOMOUHAUH{ onpefensieTcsi ¢ IIo-
MOIIBI0O MeTOJa «KOMOHHATOPHKH pa3OHeHHil» U C yye-
TOM «PEKYPPEHTHEIX COOTHOIIeHHH» [2].

Kak oTrMeyasnock BHILIE, KOJHYECTBO CTynened [/,

B 30He TpHMeHsieMOCTH By oT [y M0 [ gy ANIS

BCEr0 MOILIHOCTHOTO psifa cynoBeix DDC OAUHAKOBO,
YTO BeCbMa BAaXXHO: JOCTATOUHO PEIUHTh OAHY 3ajauy
15 J1I060H, caMoil MPOCTOH W MAaJIOMOLIHOM CHCTEMHI,
4yTOGH! TOTOM IMOJIYYE€HHBIE pe3yJbTaThl 6e3 KaKHX-JIH60
HM3MEHEHHUH pacnpocTpaHuTh Ha Apyrue DIC ¢ yuerom
pasiuuus ux moiHocted. Peluenue 3Toi 3amaum ocy-

= 202927 725,

Cypocrpoenne Nt 5, 1978 r,

utecTBasieTcs: C MCNOJNb30BAHHEM TPHBEHNEHHHIX 3HA-
vennit Ly pp ¥ Lo

KonuuecTBO KOMOHHAUME 1Mt CYMMBL Jpi(npus.),
onpejensieMoil METOLOM <«KOMOHHATOPHKH pasbue-
HH#», paBHo 12470, 4TO BO MHOTO pas MeHbILE, YEM
GHJIO ompefediello paHblre. Takoe KOMHYECTBO KOMOH-
Hauui pacnpeiessercss NPONOPUHOHANBHO (B 3aBHCH-
MOCTH OT KoJiHuecTBa (PHIEPHBIX BEIKJIOYATENei B CO-
crase 'PIIl) B npemenax ot 4 jgo 1200. M3 storo,
ONHAKO, He CJIefyeT, YTO BCE 3TH KOMOHHALMH JIOJIKHBI
OplTh MpUMeHeHH. Mx uHncio pesko cokpamaercs: 6aa-
ropapsi ClefylOLHM IIpHYHHAM.

IIpuBenenHoe B CTaThe obulee KOJHUECTBO KOMOH-
Hauuii nonyyeHo 6e3 Yyuyera JONYCTHMHIX BeJHYHH
yIapHEIX TOKOB K. 3. OJISl DA3JIMYHBEIX THIIOB BBHIKJIIO-
yarteJyiel, a TaKxe NPHHIHNIA COBMECTHMOCTH H LieJje-
Co00pasHOCTH IpHMeHeHHsi. C 3TOH TOYKH 3PEHHS
BEIKJIIOyaTesn cepuu AKS50, KOTOpHle BBIIEpPKHBAIOT
YAApHHI TOK K. 3. 10 9 KA, MOryT GHITH NpPHMEHEHHI
¢ reneparopamu moulHoctbio oT 30 mo 160 kBt mpu
CyMMapHOH MOLUHOCTH 3seKTpocTaHuuu no0 200 kBr.
OTH BLIKJIIOYATENH YCTAaHABJIUBAIOTCS B reHepaTOPHHIX
cekuusx nepsoro tuna (I'Cl), caemosaresbHO, AN
HHUX pacnpefeuTelbHble CeKIHH He pa3pabaTHBalTCA
H NO3TOMY HCKJIKOYAIOTCA K3 JajbHeHlIero paccMoT-
peHHs..

Besuunna yiapHOro Toka K. 3. AJs1 BHKJOUATEJNeH
cepun A3700 xonebsercs B npenenax ot 18 mo 125 KA.
st cobaoneHys NPUHIKMIIA COBMECTUMOCTH H 1€J1eCo-
06pa3HOCTH HX NpUMeHeHHs1 (TaK e, KaK H BHIKJI0Ya-
Tesnell cepun AM-M uan BA) Bech Auanas3on MOLLHO-
creit or 100 go 12 800 kBt pa3bur Ha LIecTh, y4acT-
KOB C HEKOTOPHIM IIepPEeKpHITHEM, YTO OOecneunBaeT
HCIIONIb30BAHHE TeX MJIM HHBEIX BHIKJIOYaTedeji NpH
COOTBETCTBYIOIIIMX MoOILHOCTAX cynoBeix I9IC. Ha
OCHOBAHHH 3TOrO OIpefiesieH COCTaB M KOJHYECTBO TH-
JIOBHIX pacnpelesIUTeJNbHEX CeKIHH: ¢ BBIKII0YATeJsI-
Mu cepur A3700 — nsiTHamUATh, ¢ BBHIKJIIOYATEJISIMH
cepun AM-M (unu BA) — ceMpb THNOB.

B 3aBHCHMOCTH OT XapaKTepHCTHK BHIKJIOUaTeJeH
IJIT ONHOIO H TOro 2Ke HX YHCJIa MOXKET OBIThb
B cpeaHeM nosayueno no 20 BapuanToB, CienoBartedb-
HO, npH BHOOpE OmHOro BapHaHTa BCe OCTaJbHEIE
uckJoyaiores. Kpome toro, M3 o6Ilero KoJH4YeCTBEH-
Horo psna By (14—89) B XoneuHOM cuere BHIGH-

paercs npumepHo ot 1 go 15 nopsiikos, KOTOpEle MO-
TyT OHITH ONTHMAJbHLIMH HJIH pe3ePBHEIMH IJISL 11€JI0T0
psnma momnHocTtelr D3C.

OnnT cospauus tTHnoeulx I'PIIl m™Moxxer OBITh
yCIEIHO pacnpoCTpaHeH Ha BTOpPHYHBIE paclpeiesH-
teabHble MUTH (BPII) Bcex KaTteropuii, Tak Kak Jio-
6oit BPIIl MoxHO npencTaBUTh B BHJE MaJIOMOIIHOH
3JIeKTPOCTAHUHWH (NOACTAHLHK) H BHOpaTh IS HHX
COOTBETCTBYIOUIHE BLIKJIOUATEJNH ¢ YYe€TOM JHOMNYCTH-
MBIX BEJHUHH YIAPHBIX TOKOB K. 3., 4 TaKxke YCJOBHS
COBMECTHMOCTH H 1eJecO0Gpa3HOCTH INpHUMEHEHHS
BHIKJIIOUaTeJex.

BuiBognl

Cospanne tunosoro pspa [PIL cymosbix 33C
[IO3BOJIUT CBECTH Ha HeT HJIH 3HAYHUTEJBbHO COKDATHUTH
IPOEKTHO-KOHCTPYKTOPCKHE paboTHl, TaK KaK BCIO KOH-
CTPYKTOPCKYIO NOKYMEHTALMIO MOXKHO OYyIeT rOTOBHTH
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3abynaroBpeMeHHO J[Jisi Bcero THnosoro psma I'PIII;
TIOJIHOCTBIO HCKJIOYHTDL (MJIH 3HAYHTEJHHO COKPATHTD)
npouecc paspaboTKH TEXHHUECKHMX 3aJlaHHi M TeXHH-
YeCKHX YCJIOBHii, a TaK¥Ke 3Talbl COrJIaCOBAHHUS U KOP-
PEKTHPOBKH 3THX NOKYMEHTOB, Tak Kak THnosrle I'PII]
OyIyT COOTBETCTBOBATb NPHHATHIM CTaHIAApTaM; Kaue-
CTBEHHO pEIUHTL BOIPOCH HANEXHOCTH, KHMBYYECTH,
3alIHUTH], [10XXapo6e30nacHOCTH, PEeMOHTOINPHIOLHOCTU
H T. Il.; THNIH3HPOBATb KOMILJIEKCHEIE CUCTEMB! aBTOMa-
TH3HPOBAHHOTO ylpasieHuss 99C, B TOM UHC/E CXEMEI

BAJIOTEHEPATOPHAfl YCTAHOBKA

C 3JIEKTPOMATHHTHOH MY®bTOH
CKOJIbYKEHHSA

B. M. Apmemenxo, C. II. Kopon, JI. P, ®edopos

YAK 621.313.322-883:629.12.037.4-578

ITpunuun neficTBHA H XapaKTEPUCTHKH peryJjupye-
MBIX BaJioreHepaTOpHHIX ycTaHoBOK (BI'Y) c¢ anekrpo-
MarHuTHOH MY(QTOH CKOJIbXKEHHS YKe paccMaTpHBa-
JUCh paHeel. 31ech NPHUBOASATCH Pe3yJabTaTH aJb-
HeHIUHX pa3paboTOK B HANpPAaBJEHHH IIPOMBIILJIEHHOIO
co3nanuss M BHeapenHss BI'Y, yyacTHe B KOTOpHIX,
KpoMe aBTOpOB ctathM, npunumanu E. II. Pynenko,
B. A. Ceperun, IlI. JI. Cuepc, P. Il. IIupnosckui.

OnwiTHass ycraHoBka (puc. 1) Bkiouyaer B cebs
KJIHHOpEMEeHHYI0 nepenayy I, 3JeKTpOMAaUIHHHBIH
arperat, COLepxKaului SJEeKTPOMarHuTHyo mydry 2,
H CHHXDOHHBIH BaJioreHepaTop 3 € peryJasTopoM Ha-
npskeHHsT 4, a TakKe peryJjsiTop BO3OyxKIeHUS 5
mydTe. B cocraB perynsiropa 5 BXOAST TPH HaTyH-
ka 6 (uanpsikenusi U, 4acTOTH [ M akKTHBHOrO TO-
kKa I, BasoreHepaTropa), CYMMHpPYIOIIHH YCHIHTEND 7,
THPHCTOPHBEI YCHJIHTeNb 8 M IepeKJuaTesb pPexu-
MOB 9. KpoMe CHrHaJ/OB OT 3THUX JAaTYHKOB MOXKHO HC-
N0JIb30BAaTh CHTHAJ IO YacCTOTE BPAUIEHHS [VIABHOTO
neuratedns. Ilepekaiouarens pexxuMoB 9 obecneyuBaer
NHTaHHE peryJasitopa § OoT akKKyMyJAaTopHOH GaTapeu
(B mepuon 3amycka yCTaHOBKH) HJH IO CXeMe CaMo-
BO30OyKJeHHUsT oT BaJsoreHeparopa. CyMMapHBIH CuT-
HaJl aTYHKOB OllpejiesiieT BEJHYHHY TO-
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IIPOrpaMMHOIO YIpaBJIeHHS; KaueCTBEHHO ONpenenuts
XapakTepHCTHKH KalenbHBEIX Tpacc (MarucrpaibHBIX,
MECTHBIX, YIIPaBJIeHHsI H KOHTPOJIsi) U 06bEM MOHTaXK-
HEIX paGoT Ha PAHHHX CTAHUSIX NMPOEKTHPOBAHUSA U T. I

JIMTEPATYPA

1.JOs6amer M. M. MeroAn H3yueHHsi JHHAMHKH pac-
npenenenufn n saBucumocteli. M., «Crarucrukas, 1974.

2. Buneuxkun H. §I. Kom6uratopuka. M. «Haykas,
1969.

M3MEHEHHSIX YacTOTH BPAIUEHHSI NPHUBOJNHOrO JIBHra-
tenst 1 puanasone 60—100% u Harpysku BaJjoreHepa-
topa B puanasone 0—100% HoMHHa/NBHOH; NPH 3TOM
OTKJIOHEHHsI 4acTOTH Toka oT 50 I'l B cTaTHke He mpe-
Beimaian 1%, B nunamuke —5%. B nepexomHeIX pe-
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Puc. 1. CrpyxktypHas cxema BIY c ajextpomarHMTHOR
Myt Toli CKOJNbIKEHHS.

)kuMax (pHuc. 2) nabuaopaercsi GopcHpPOBKa TOKa BO3-
6yxnenust I, mydre, obecneunBaeMasi COBMECTHBIM
JeUCTBHEM BHEIUHHX CBSI3€H 110 HaNpPSKEHHIO, YaCTOTe
K AaKTHBHOMY TOKY BaJjoreHepartopa. HaunGoapmui
nposaJl yactoTel Toka (¢ 50,2 no 48 ' — HavaJsbHasn
YacTh OCHMJIJIOTPAMMEI) HMeeT MeCTO IIpH MyCKe Hau-
GOJIBIIIETO HA CYZLHE aCHHXPOHHOTO KOPOTKO3aMKHYTO-
ro agsuratenss Tuna MP3K-41-4 mommuocthio 3 KBrT.
IIpn HaGpocax akTHBHOH CTAaTHYECKOH HArpysKH Npo-
BaJibl YacTOTHl TOKa, COOTBETCTBYKOLIHE H3MEHEHHIO

Ka BO3OYXIeHHS My(TH, H3MeHEHHEM - 12 1 504 02Ty
KOTOPOTO PEryJIHPYETCs: ee 3JeKTpoMar- i ‘w‘w‘ il i
HHTHBHI! MOMEHT H, CJIe[[OBATEJIbHO, 4Ya- 1940
CTOT2 TOKA BAJIOrEHEPaTOPA. aﬁ/uwi l" o0 |bowo 1o ||ss0  sezd |[170 |7t (1830 1780 oy
VKasanHble 3JIEKTPOMAIUHHHBIE arpe- . oo 02y Yoos UZ8] Y lgzz 078 003 azm
raTel BHIIIOJHEHH MOLIHOCTBIO 12 W WA\ fazadl wgrveion I " O03A O07A
30 kBt (tabnuua), a cosmaHHBIH MJIs1 ‘ ot e
HHX PeryasiTop BOSOYKHeHHs MyQPTH— |7 172
B BHIe AMKa YHHQUUMPOBAHHOM KOH- > ‘———-Lﬁ {87 o
crpykuun (375X520%X213 mm). BIY = —
MOIHOCTBIO 12 KBT HCHEITHIBajsach NpH Uds 42 1228 227 1228 {229 {2308
_TImw
' XKopon C. Il. BanoreHepaTopHHe CHCTe- ¥ ] K ¥ ' S

MH C SJIeKTPOMAarHHTHHMH MY(TaMH CKOJbXKe-
Hufl. — «Cynocrpoenne», 1972, Ne 6.

5 Cynocrpoenne Ne 5, 1978 r.

Puc. 2. MepexoaHbie npouneccsl B BI'Y npn u3MeHeHMn Harpyskd BajoreHeparopa.
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tToka Harpysku [, Bajoreneparopa ot 8,7 mo 17,2 u
25,7 A u obparHo, He npeswimarnT 1,2 I'y, c6poch Ha-
rPY3KH He NPHUBOJAT K 3abpocaM yacToTH GoJiee dem
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Puc. 3. O6wmuii Bup anekTpomaummHHoro arperata BI'Y Oykcupa
C SHePreTHYECKOH ycTaHOBKO# momHoctbio 2X 150 J.c.

Ha 1,2 T'u. I[Ipy nepromuyeckux H3MEHEHHUSX YACTOTHI
BpallleHHsI IVIaBHOrO ABUraressi ¢ aMmiutynoi go 109%
u nepuonamu 4...10 ¢ OTKJIOHEHHST YacCTOTH TOKa He
npepnialor 2% (nmocnenHuii pexXHm Ha pHC. 2 He TIO-
Ka3aH).

0630P KHHUI

EBctudees I'. A., Beperennuxos H. C. CpencrBa Me-
XaHH3aULHH cBapouHoro mnpomaBojactBa. Kon-
cTpyupoBaHHEe H pacueT. M, «Mamunocrpoenues, 1977,
96 c., neHa 32 kom.

OreyecTBeHHHIH H 3apy6GeXXHblfi oNbIT B 061acTH HPOEKTH-
pOBaHHSi H OPraHH3alHH CPEJACTB MEXaHH32IMH CBapOYHOro Ipo-
uaBoactBa. KoHCTpyknmu o6opyloBaHusi AJIsT YCTAHOBKM H IO-
BopoTa H3zenud npu csBapke. IIpuMepb! KOHCTPYKTHBHBIX pemie-
Hufi cOOPOYHO-CBAaPOYHOH OCHACTKH H €€ OCHOBHHIX 3JIEMEHTOB.
Pexomenzlannuy # HeoO6xoAuMBIe pacueTbl MO BHIGOPY CHJIOBHIX
MEXaHH3MOB JJIsi CBApOYHHIX PaloT.

Kuura paccuntaHa Ha HHXKEHEPHO-TEXHHYECKHX paGOTHHMKOB,
3aHHMAIOIIHXCSI BOMPOCAMH IPOEKTHPOBaHHs CcOGOpOYHO-CBApoY-
HO¥ OCHACTKH.

Katoic I, I1. OnTnueckne nHGOpMaAaOHOHHEE CH-
cteMuH po6oToB-MaHHOnyastopoB. M, «MammuHo-
crpoennes, 1977, 272 c., mena 1 p. 37 k.

IIpuHUMNIEI H MeTOABL PAUHOHAJLHOIrO IOCTPOEHHSI ONTHYe-
CKHX HH(POPMADHOHHHIX CHCTeM pPOOGOTOB-MaHHIYJSTOPOB H aBTO-
HOMHHX annapartoB. AHajlH3 cxeM HH()OPManHMOHHLIX CHCTeM pO-
60TOB-MaHUIYJIATOPOB, ONTHMAaJIbHblE NPHBUHMNLI HX TNOCTPOEHHS.
BornpocH panmnoHaJbHOK OpraHusanmui cucrem c6opa M MHEpPBHY-
Hofl oOpaboTkm BH3yaJbHOR HHQopmamuu. Iyt onTumMH3anuH
0630pHO-TIONCKOBLIX mpouenyp. Kaacc pacriosHarmomiux H d9HTalo-
IUMX ONTHYECKHX CHCTEM, IpefHa3HAYeHHHIX JJIsi paclo3HaBaHHs
NOJIYTOHOBHIX H JBYXIPafiallHOHHHIX H306pakeHHH.

Kunra npepaHasnageHa JJii HHXXEHEPHO-TEXHHYeCKHX paboT-
HHKOB H HayYHHIX COTPYAHHKOB, 3aHHMAalOIUMXCA pa3paboTKoH
H HCCJIeIOBAaHMEM ONTHYECKHX HMH(POPMALHOHHBIX CHCTEM.

Kyannk A, HO HedopManuMOHHBHE CEeTH H H3H-
KOBaf COBMECTHMOCTh JAECKPHNTOPHHX HH(}Op-
MaOHOHHO-DOMCKOBHX cucTeM. M, «CoB. pagmo»,
1977, 248 c., uena 94 xom.

Cynoctpoenue Nt 5, 1978 r.

Maccora6aputHnie nokasatend ajnexTpoMalIHHHBIX
arperaTop AByX MopMQHKanui

labaputhi, MM
MomHtocTth Trn Tun Macca,
Bry, kBt MydTH resepaTtopa L B H KT
12 HUMC-7,5| ECC-62-4 1430 | 469 | 735 450
MCA-72/4A | 1780 | 550 680 500
30 UMC-22| ECC-82-4 | 1730 | 602 | 850 850

YcraHoBKHM nepBoii MOZHM(GHKAUMH C reHEpaTOpOM
tuna MCA-72-4A momuocTeio 12 kBT yx)e skcmaya-
THPYIOTCSI Ha OByX Oykcupax. B cocraB snepreruue-
CKOM YCTaHOBKH Ka)XJOro OyKcHpa BXOAAT JBa IVIaB-
HeIX Jgsuratens tuna 6UCII-18/22 wmomuOCThIO IO
150 s1.c. mpu 750 o6/muu. IIBuratenu paboTaloT Ha
BUHT ()HKCHPOBAHHOIrO IIara yepe3 peBepC-peLyKTOp-
Hylo nepenauy. OT cBOGOZHOro KOHIIA BaJjia OLHOrO U3
Iu3ejell yepe3 KJIHHOPEMEHHYIO llepellauy C epejna-
TOYHBIM 4HCJIOM 3,21 npuBOIAUTCS B AeHCTBHE SJIEKTPO-
MAalUIUHHBIA arperat ¢ MY(QTOH H BaJIoreHepaToOpoM
(puc. 3).

BI'Y Takoro tuna o6ecrieyHBalOT CYAOBHIe NOTpe-
OuTENH KaueCTBEHHOH 3JekTposneprued. K uuciy Bax-
HBIX JOCTOMHCTB 3THX BI'Y cienyer OTHECTH BO3MOXK-
HOCTb peasu3allii MX CHJOBOH 4acCTH HAa BHIIyCKae-
MOM INPOMBIIIJIEHHOCTBIO 3JIEKTPOOOOpYIOBaHHUHU.

HndopmanuonHble ceTH B yNpaBJieHMH HayKofi H DPOH3BOA-
CTBOM, aHAaJIH3 pas3jHYHLIX ACMEKTOB B3aHMOAeHcTBHSI HH(pOpMa-
OHOHHO-TIOHCKOBEIX CHCTEM B HH(OpManuoHHOR ceTH. Bompoch
COBMECTHMOCTH JOKYMEHTaJbHHIX NECKPHNTOPHHIX HHGOpManHOH-
HO-TIOHCKOBLIX CHCTE€M M0 #3bIKy, 4 TaKXe YHH(MKalHs METOAO0B
npeagManiHHHOA CeMaHTHYECKOR o6paboTKH HH(POPMAIHOHHHEIX Ma-
repuajioB. Ilpo6semMa HopMaimsanmuu paboumx cjoBapeH aGOHEH-
TOB HH(pOpManHMOHHOH ceTH MO Ga3sHCHOMY Te3aypycy.

Khura npennasHaueHa JJisi CHENHAJHCTOB, 3aHHMAaIOIIHXCS
BONPOCAaMH HCCJEJOBAaHHS, NPOEKTHPOBAaHHS M BHEJIPEHHSI OTpac-
JIEBLIX H MeXOoTpacieBrlx cucreM HH($popManud, pa3pabOTYHKOB
NECKPHNTOPHEIX #3BIKOB aBTOMAaTH3MPOBAaHHBIX HH(OPManHOHHO-
TIOHCKOBLIX CHCTEM.

Jlanmpy 10. Il. PasBuTHe aBTOMATH3HPOBABR-
HHX CHCTEM YNDpaBJEeHHS B NPOMBIIJEHHOCTH.
M., «3konomukas, 1977, 271 c., uena 1 p. 38 k.

IIpo6sieMBl ¥ DyTH COBEPIICHCTBOBAHHUSI METOJOJIOTHH H Iep-
CIEKTHBHOTO H TEKyllero mJIaHHPOBaHHsA, BHEIPEHHS BLIYHCJIH-
TeJbHON TEXHUKH Ha BCEX YPOBHAX YINpaBJleHHi HapoOAHBIM XO-
3HCTBOM.

Kuura mnpesnasHaueHa JJisi COTPYAHHKOB IJIAaHOBHIX OpPraHOB
MHHHCTEPCTB H BEJOMCTB, Hay4HbIX pabGOTHHMKOB, NpenojaBaTe-
Jled 5KOHOMHYECKHX BY3OB.

Mosa B. B., Ilonomapenko Jl. A., KaaunoBckuii A. M. O p-
raHusanus IPHOPHTETHOTO o6cayXHBaHHUA
B ACY. Kues, «Texuika», 1977, 160 c¢., uena 72 Kom.

Bonpocel HCOJNBE30BAaHUS TEOPHH YIpaBJSEMLIX CHCTEM Mac-
COBOr0 O0O6CJyXHBaHHS TNPH IPOEKTHPOBAHHH MaTEMaTHYECKOro
obecreyenusi aBTOMATH3HPOBAHHLIX CHCTEM ymnpasJeHusi. OcHOB-
Hble pe3yJbTaThl HCCJENOBAaHHS PpA3JIHYHBEIX KJAcCOB OOCHYyXKH-
BaIOIHX CHCTEM C CHTYallMOHHHIMH (3aBHCAIUHMH OT TEKYILEro
COCTOSIHMSI CHCTEMBI) TpHOpPHTETaMH. MeToAk OpraHH3aluH NIPHO-
puteTHoro obchyXuBaHHs HH(OPMaLHOHHHX NOTOKOB B ACY.

Kuura paccunTaHa Ha HHXKEHEPHO-TEXHHYECKHX palOTHHKOB,
3aHATHIX pa3pa6oTkofi u skcmayatauueii ACY.



CHHTE3S AJIFOPHTMOB EE3ABAPHHHOIO
YNPABJIEHHA CYIHOM NPH PACXO0)KOEHHH
C HECKONbKKMH OBBLEKTAMH

B. E.”Ky0opsuos
YAK 656.61.052:681.3

OnHolt U3 OCHOBHHIX 3aJlay JaJbHEHIIEro MOBHILIE-
HUs1 6e30MMaCHOCTH MOpEIVIaBaHUS SIBJASIETCS aBTOMa-
TH3alUsl TPOLLECCOB YNDPABJEHUS CYRHOM JJs Tpen-
OTBpallleHHs] CTOJIKHOBEHH#A IIPH paCXOXIeHHH C
HECKOJIBKHMH BCTPEYHBIMH OOBEKTaMH B CJOXHHIX TH-
IpPOMETEOPOJIOTHYECKHX M HABHUTaUUOHHBEIX YCJIOBHSX,
B TOM YHCJE€ B CJydae OrpaHHYeHHOro BOJHOIO IpO-
CTPaHCTBA.

CoBeplueHCTBOBaHHE PaJUONOKAIHOHHEIX CPEICTB
NpeaynpexaeHUs CTOJKHOBEHHH CyNOB IIPHBENO K CO-
3JlaHHI0 ABTOMAaTH3HPOBAHHEIX KOMIUIEKCOB C MpHMe-
HeaHeM DBM pusi onTHManpHOH 06pabOTKH HaBHra-
LIHOHHOK MH(pOpPMALUMH U NPUHSATHS pemeHUi no ynpa-
BiaeHu0 cynHoM {1]. McnonbsoBanne OBM oTkpriBaer
6oJibIINe NEPCIIEKTHBH AJIs1 pemlleHHus] npobaeMnl npej-
OTBpalleHUsI CTOJKHOBEHHUE CyIOB M B TO K€ BpeMs
BLIIBHraeT Ileper TeOopHeH H IpAKTHKOH IUHPOKHH
KPyT B3aHMOCBSI3aHHBIX MNpo6jeM, K YHUCITY KOTOPHIX
OTHOCAITCSI, B YaCTHOCTH, pa3paboTKa aHaJHTHIECKHX
METONOB pElUeHHs 3aa4 PACXOXJIEHHS H CHHTe3 aJji-
TOPUTMOB YIpPaBJIE€HUS, NPAKTHYECKH peajU3yeMBIX C
TIOMOIIBI0 COBpEMEHHBIX CYAOBEIX DBM.

IIpoBenenHble HCCHeNOBaHHUSl IIOKa3alH, 4TO IpO-
67eMa aHAJHUTHUECKOTO DEHIeHHs 3aJayH yNpaBJeHUS
CyZHOM NpPH PaCXOXKJEHHH C HECKOJbKHMHU 00BEeKTaMHU
ropasjio CJOXKHee, YeM paHee Ipepmnosaranoce {l, 2,
3]. ITocnenuue MOCTHKEHHUS B 3TOH 006JaCTH CBSI3AHH
C IpHUMeHeHHeM TeOopuH pauPdepeHIUaNbHEIX HIP.
B pa6ote {2] ykn0oHeHHe OT CTONIKHOBEHH# IIpH BCTpe-
Ye IBYX CYNOB B OTKPBITOM MOpe pacCMaTpHBaeTcCs
Kak npo6JseMa ONTHMAaJBbHOrO YyIpPaBJEHHS C HCIOJb-
30BaHHEM AaHAJHTHYECKON MEeTOAHKH, OCHOBAHHOH HA
TeopHuH AHG(PepeHUHaNbHEIX HIp, CcHOPMYJHUPOBAHHOH
Ansekcom [3]. Onnako Ha ocHOBaHMH pa3pabGoTaHHO-
ro MeTofa pEIIHTh 33Jauy PacXOxKIEHHS C HECKOJb-
KHMH BCTPEYHHIMH OOGBEKTaMH He yHajaoch M, KpoMe
TOro, Kak NPH3HAIOT CaMH aBTOPH paboTH [2], OH He
MOKeT OBITb NpHMEHeH IJs YIPaBJEHHS CYyIHOM B
YCJIOBHUSIX OrpaHUYEeHHA pafioHa NJaBaHHUs.

Takum o6pasom, obecneueHne OGe3omacHoro pac-
XOXMEHHSI YIpaBJseMOro CyAHa € HeCKOJIbKHMH
BCTPEUHEIMH OOBEKTaMu TpebyeT HHOro NOAXOna K
aHAJUTHYECKOMY pEIUeHHIO0 3aJayd YNpaBJeHHUS.

Besikuii pas, Korzia B 30HYy HaGJIONEHUS yIpaBJis-
emoro cynua (YC) BxonsT Apyrue cyna, OPpHHATO ro-
BOPHTb O BCTpeue, KOTOpas JUIMTCS IO TOrO MOMEHTa,
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MOPCKOE
IIPMBOPOCTPOEHHE

moka BcTpeuyHsle 06beKTH (BO) He BRHIARYT H3 30HH
Habmonenus. [loasnenne BO wmoxker co3paTh omac-
HYI0O CHTyalHMIO CTOJKHOBEHHMS U BHI3HIBaeT Heob6xopu-
MOCTb aHaJH3a OGCTAaHOBKH M ONpelesieHHs ynpasis-
IOIUX BO3ZEeHCTBHA pAnA obecneueHuss 6e30MmacHOro
pPacxXOXKIEeHHSA.

IIpouecc pacxoxeHus: cyloOB BecbMa cnenuQHueH.
C onmHO# CTOpOHEI, ONEpanMH CyNOBOXKIEHHS CTPOro
peryiaMeHTHPOBAHHEl CyILeCTBYIOIIUMH Mexaynapon-
HEIMH INpaBHAaMH NOpefyNpexXJeHHs CTOJKHOBEHHH
cyro (MIIIICC), sBasiioliuMuCsT OCHOBHBIM MeEXJY-
HapOAHO-TIPAaBOBLIM AaKTOM B CyAe6HO-apOHTpaXKHHX
curyauusax. [losTtomy aBToMaTH3auMsi mporecca AOJ-
JKHa OCYMECTBASATBCA € O6SI3aTEJbHHIM Yy4YeTOM Tpe-
6osanuit MIIIICC.

C zpyro# cTOpoHBI, 3TH TPeGOBAHUSA NPEJCTABIASIOT
cobofl Jiump OOIIMe pEeKOMEHIAUHH, OIpeesIouiHe
B3aHMHBIE NPaBUJa CYLOBOXKAEHHS NPH PACXOXKIECHHH
cynos. ITo sTofi mpuunHe pa3iuyHble CYLOBOIUTENH B
COOTBETCTBHH CO CBOeH KBanudHKaluen, ONHTOM, Ha-
JuuveM HHGopManmuu O mponecce H NCHXO(HU3UUECKH-
MH JIaHHBIMH B YCJIOBHIX OrpPaHHYEHHOTO BpeMEHH
OLleHUBaIOT NMo3unuio ¢ Touku 3peHuss MIIIICC nmo-pas-
HOMY, YTO HeH30exXHO NPHUBOAUT K KOH(JIHKTHHIM CH-
tyauusiM. [1o3TOMy ynpasieHHe NPH PacCXOXIEHHH C
HeckobKUMH BO OTHOCHTCSL K THOYy NpOLECCOB, MpO-
TEKAIOUWHX B YCJIOBHUSX HEONpPeReJeHHOCTH U KOH(DJIHK-
Ta (DpH HECTPOroM CONEPHHUYECTBE), TEOPETHUECKOMH
OCHOBOH JJISI MCCJENOBAHHA KOTOPHIX SIBJISIETCS TEO-
pusi urp. rpoBoit xapakrep 3amauyu Ge3onacHoro pac-
XOXKJIeHHsI CYZOB IIPOSIBJISIETCSI IpeKJEe BCErO B TOM,
uro Ha YC B KaxKIBIif MOMEHT BPEMEHH TOYHO HE H3-
BeCTHHl Oynymue neBCTBHUS APYTHX CyHOBOAUTENEM, H
IIPH OIpelNe/NeHUH CBOMX peIleHHH MOXKHO ONHPaThCs
JUIIb Ha 3HaHHe COOCTBEHHBIX BO3MOXKHOCTEH H pea-,
JIU30BaBLIeNCA O6CTaHOBKH B paHOHe IIaBAaHHS B JaH-
HLIA IIepHOJ, BpPEMEHHM Ha OCHOBaHMH HMH(pOpPMaUHH C
PJIC, snara u rupokomnaca. {IoatoMy B 3amaue pac-
XOXKJIEHHSI HECKOJBKHX CYNOB, npu Hajuyuu Ha ¥YC
HeoOxonuMoOi HH(POPMaLHH O TeKymed OGCTaHOBKe,
OCHOBHHIM METOJOM pelleHHs cJenyeT CYHTaTh IIO-
CTPOEHHE MOIEJH IO3UIUOHHOA IH(}PepeHLHATBHON
HEKOONEePaTUBHOA MIPH C HEHYJIEBOH CYMMOH IJs He-
CKOJIbKHX YYaCTHHKOB. Takofi moaxon B NpHHIUINE OT-
JHUYaeTCsi OT M3BECTHBIX Monesell cOIHXKEeHHUs — YKJIO-
HEHUS YNpaBsaseMblX 00BeKTOB. B CBfI3H C 3THM, He-
CMOTpSL Ha INOCJeHHE NOCTUXKEHHS B OOJNIAaCTH TEOPHR
Hrp, CYLIECTBYIOILYie MeTOAbLl He NMO3BOJSIOT TOJBKO Ha
HX OCHOBe pelaTh CTAHAAPTHBIM myTeM 3amaqy Geso-
NIaCHOrO0 PacCXOXKIEHHUS HECKOJBbKUX CYyHOB.

B kagecTBe OfHOro M3 NyTeill IPEeOJOJIEHUS TPYA-
HOCTEHl MareMaTHyeCKOH (QopManu3alHu pemaeMon
3aayl PacXOXKIEHHS CYJIOB NPEHJaraercs anmnpoKCH-
MHPOBaTh Hrpy NO3HLUHOHHYIO aHb(DepeHnHaNbHYIO
MHoromaroBsoi. Kpome TOro, urporoe mno3uLHOHHOE
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ynpasJieHHe CyAHOM UesiecooOpasHO OCYLIECTBJSITL B
npouecce pelueHus: 6oJsiee ciOXHOH 3afayd. K nepsoit
YacTH €e OTHOCHUTCSI IIOHCK ONTHMAaJbHBEIX 6e30IacHBIX
NMO3HUIHOHHEIX cTpaTteruii ¥YC. Bropas vacTe 3amaun
COCTOHT B OIpEAECJEHHH YIPaBJASIOIUX BO3IAeHCTBUH
st obecrnieuenus: apuxkenrss YC B COOTBETCTBHH C OIl-
THUMAJBbHBIMH CTPATETHSIMH II0 NPHHIHUIY YIPaBJeHHUS
C NPOrHO3UPOBAHHEM. DTO NO3BOJISIET, BO-NIEPBHIX, OCY-
WEeCTBHTb CHHTE3 aJFOPUTMOB IIOHCKA ONTHMAJbHBIX
NIO3HIIMOHHBIX CTPATErHH Ha OCHOBE NPOCTHIX JIHHEH-
HBIX ypaBHeHHH aBHxkeHHs YC u BO u TeM cambim
o6ecneuuTp pelUeHHe HrPOBOH IIO3HLUOHHOH 3ajaul
PacxoKIeHHS HECKOJBKHX OOBEKTOB B YCJIOBHSIX orpa-
HHUYEeHHH pafioHa miaBaHHsA. BO-BTODEIX, NOSBJSETCS
BO3MOXKHOCTb JIOCTATOYHO IIOJIHOFO ydYeTa JHHaMHYe-
CKHX XxapakTepHCTHK ¥YC H HCC/IeIOBAHHS BCEX OCHOB-
HBIX (PAKTOpPOB, BJHSIOIUX HAa NPOLECC pAaCXOXKAEHHS.
H, B-TpeThbHX, NPAKTHYECKasl peaJH3anus ajJropurMa
yIpaB/I€eHHsT OCYILIECTBJASIETCSI € IOMOLIBI0 CYIOBHIX

OBM.

Uto6ul BBecTH mnpouecc pacxoxjienus YC c He-
cKoJabKHMH BO B ofulyro cxemMy HrpoOBOi 3ajaud IO-
3ULIMOHHOTO yIpaBJieHHs, NPEJCTAaBHM BCe JBHKYyLIHe-
cs cyna, a takxe camo YC B BHIe IHHAMHYECKOH
cucteMbl 2. Tekymee cOCTosiHHe 3TOH CHCTEMB], OIpe-
nensiemoe ¢ nomomplo PJIC, nara u rupokomnaca ¥YC,
onumeM $as3oBeIM BeKTOpoM X = x[f]={x,][?], ...,
e o o3 X, [2], % [£]}, u3MensirOIIEMCS BO BpeMmenu ¢ B co-
OTBETCTBHH C IH(POdepeHIUANBLHEIM YPABHEHHEM J[IBH-
xeHust (HHIEKC «C» oTHOCHTCH K YC)

rae
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Cynocrpoeune Ne 5, 1978 r.

u;, (/=1, 2, ..., n) —Bekropn ynpasaeuus BO;
u. — BekTop ynpassenus YC;

Xy =55 [8] = s &s My &1 U=1,2,-..00)
— ¢aszoBbie BekToph BO.

®asoBue BekTOpH YC X [£]={7c, &, Yes :Ec} HMEIOT

orpaHuuenusi X.[£] €0, obycnoBienHble 0cOGEHHOCTSI-
MH pafioHa IJIABaHHUS; e, 5 — IPOEKIHH BEKTODOB
Vc[%], xapakrepusyiomux nosnoxenre YC B HENOJBHK-
HOH cucteMe Koopauuar (v, E). Ha BekTtopwml #. Ha-
KJa[BIBalOTC orpanuuenuss u#.€ U, oTpaxaiomiye
Bo3aMoxHocTH YC, TpeGoBanuss MIIIICC u ycnoBus

0e30nacHOCTH:
D 7 (t) = Dnom (2)

3aKJI0Yalnuecss B TOM, YTOOH He JONMYCTHTH cOJIHXKe-
wust YC ¢ kaxnem u3 BO na pucranumio D), MeHb-
Y0 DOMyCTHMOH Doy,

B cooTBeTCTBHH C OOIIEH KOHIENIHEN MO3HIHOH-
HelX urp [4] crpaterun YC GyneM OTOXKAECTBIATHL C
BEKTOD-QYHKUMSMH : U (p), THE BeKTOp p = {X;, X},
(i=1,2, ..., n) paamepHOoCTBIO 4 (1) npencraBasieT
cob6oit nosuuuoo plfl={t, x[f]} cucremer 3. BhGop
CTpaTeruu U.(p) oO3HauaeT, YTO TPAEKTOPHS Pacxo-
xkaenust YC QopMupyercss COrjlacHO ypaBHEHHAM

(j=la 2: sevy I’L),

3)

Me = Ueqs Ec = Uy,

JAT

Lucmema
ynpa nenus
Kypcom

Cucmema
ynpabnerus
CKOpOCMbH)

Puc. 1. O6o0leHHas cxemMa aJropuTmMa ynpapieHHs jBHXKeHMEM CYJAHa ¢ NPOrHO3HpPOBa-

Onepamop

T TAG %, )] rfle npaBble YaCTH NPEACTaBAsIOT coGofi COOTBETCTBY-
i 115 2 ommye GYHKUHH e =", sin K, ttey = v, 0s K U, Ko—
X2 Ja(t, X2, Us) CKOpocTh H Kypc ¥YC.
ceel=l ..o ] (1) Hearsto YC B mpouecce BHINOJHEHHS IPOrpamMMBI
X, Ja (¢, x,, u,) NJIaBaHUsA SABASIETCS IOCTHKEHHE HEKOTOpOro MHOXKe-
5 fults xe, 1) crBa L. (NOPT WIM NpOMEXKYTOUHBIHI NMYHKT Ha NYTH

~ Te=  Jelh o el cienoBanusg cynHa). Ilpemmonaraem, uro ans YC

n — xkoauuectso BO; onpezesieHa HenpepuBHAsA QYHKUHSA pe(Xc[£], #c[£], Le),
XapakTepH3yolas paccros-

- - - uke ot YC no L..
JBM Onpedenerue Ha YC npu onpeneseHuH
L 21t ”ﬁ“fg,w'?”““ ONTHUMAJNBbHOH CTpPAaTErHd He

U c

- ﬁb OHPEﬁBﬂEHU_e ﬂ[t] UhpeﬁeﬂEHue JL Au“ H3BECTHO, KaKHe peuIenyuA
wl W | mexywed onmumMansHelz| 6 NpHHHMAIOT Ha Apyrux
ol xc[-l;]c nosuyuu A nosuguonners |y (v) BCTPEUHBEIX CYJIaX M KaKOBHI
= é;T_—_—p cucmems! L compamezud ==(i ' WX LeH L], HO Ha OCHOBAHHM

- Coprupobarue - uHGOPMALMH O CJIOXKHBIIEHCS

p u

|| oepanuEnLd !L ¢c(P) Modens no3unuu p[f] wmoryr OGHITb
; pagaﬁa @opmupobarue ynpabnsemozo i YC(’IC'?HOBJIeHH MHOXKECTBA
nrasanus mpaekmopdd cydna U;” (p[#]) BoaMoxHEX cTpa-
__1! Z(T5) Vg teruit BO u U (p [f]) — no-

“ ]
A r ~—o | | mnyctuMbix crparernin YC, a
12(Ts) Boiyucrerue é”__j_l Cmey TaKXe 3HAYEHHS KPHTEPHAJb-

- <.L—, xpumepus J HOH (DYHKIIHPI Pee
S gﬂ"c* Popmupobarue [ _ ’ Takum o6pasom, npu Jio-
S| x4V %f;,(ogg/{/ejfug ggz%’zg%‘p'z% 60l KOHKPETHO!H Mmo3uuuu p[f]

SIS “"(TS)npaeﬂZéu peyemm modenu mast YC Heob6xonumo onpeje-

| | marebpa x(T;) Il JISTh TaKyl CTpaTEerHio, KOTO-
3 Voo then T pas, BO-NIePBHX, O6ecreyn-
L BaeT BHIIIOJHEHHE YCJOBHS

HHEM.

6esonacHocTd (2) no oTHOILIe-
HHI0O K KaxJIOMy OODBEKTY;
BO-BTOPHIX,  YJOBJETBOpSET



Mopckoe npubopocTpoeHHMe

orpaHuueHuio Xx.|[£] €0; B-TpeTblx, HE NPOTHBOPEUHT
ocHoBHEIM Tpeb6oBanusim MIITICC wu, B-ueTBepTHIX,
CpemM BCeX [OONYCTHMBIX CTpPATerwil YIOBJETBOPSIET

ycaoBuio min pe (X [£], #c[f], L¢), rhoe MHOXKeCTBO
uce c

U, saBasiercss QyHKUMEH OT Bcex u [t],(/=1,2,...,n).

AnanuTHYecKoe pemleHHe MNO3HIHOHHOH HIPOBO
3ala4yd  DACXOXKJEHHS C€ HECKOJLKHMH OGBEKTaMH
OCJIOXKHSIETCSL TE€M, YTO JB€ KAUECTBEHHO ONHOTHIIHEIE
3a7lay¥ B CBfI3H C KOJIMYECTBEHHLIMH pas3/jHuYUSIMH B
3HAYEHUAX I1apaMEeTPOB MOTYT HMeTb COBEPLIEHHO
pasHble pelleHHs, KOTOpble HEBO3MOXHO IMOJYYHTH IO
efuHoH ¢opmyse. IloaToMy mnpakTHuecKoe pemeHHe
3aJla4yd MOXKHO peaJsiM30BaTh B BHJIE aJIropuTMa, obJa-
Jal0Iero 3HAUYHTEJbHBIMH WHIUBHIYaJbHBIMH OCOOEH-
HOCTSIMH, NPHCYIIUMH IPOLECCY PAaCXOXKIEHHS CY[AOB,
H BKJIOYAIOIIEro CJeAyiolye OCHOBHEIE STAIb.

1. B coorBeTcTBUH C 3aHUKCHPOBAHHOH MO3HIHEH
plt] onpenensitorcs mMuHOXkKecTBa crpateruéi BO mo or-

nowermio k YC [UY®, (j=1, 2, ..., n)] u nonycru-
MBEIX cTpaternfi YC [Uf;’ ) (uj)] OTHOCHTEJILHO KaXKJOoro
u3 BO.
2. Y3 ycnosui
max min  pc(xc [£], zc[t], L), (=1, 2, ... n)
u;6 U}c) uceUé]) (uj
(4)

IO OTHOLIEHHMIO K KaxpgoMmy BO onpenmensiercs mnapa
Bextopop X5 M #{),  oBecneunpaomas MaKCHMHH
KPHUTepHaJLHOH (QYHKIHUH pe.

3. ITockonsky MuoxkecrBa UY) B 3apmaue pacxo-
JKIEHHS SIBJSIOTCH (QYHKIHUSMH OT COOTBETCTBYIOIIMX
U;, BBHIYHCIEHHEIE BEKTOPH 44} enMHCTBEHHBIM 06pa-

30M ONIpPENENSIOT MHOXKeCTBa UY) JONYCTHUMBIX CTpa-
teruii ¥YC no oTHOLIEHHIO K Kaxaomy u3 BO.
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5. V13 mHOoxkecTBa U, B COOTBETCTBHH C YCJIOBHEM

ur:lelgc pe(xe [2], #c[2], Lo (6)

HAXOLWTCs AJs JAHHOR To3MuMM p[f] OoNTHManbHAs
ctparerus % (P)-

CylieCTBEHHEIM OTJIHYHEM PacCMaTpPHBAeMOl Urpo-
BOlf 3a7aYH PACKXOXKIEHHS HECKOJBLKHX OGBEKTOB OT
KJACCHUECKHX METOLOB HIPOBOTO YNPABJEHHS SBJS-
eTcsi To, UTO MHOXKecTBO U, 3aBHCHT OT BceX BEKTO-
pos 4, a Bce MHOxecrsa U, u U B3aHMOCBSI3aHHL

Muoxectso U, JONyCTHMBIX CTpaTerufi B mpo-

CTpaHCTBE NapaMeTPOB YNPaBIEHHS {ly, U} YC 3a-
NaeTcsl CHCTEMON OorpaHHYeHHE BHIa

)

2
Z a(n+r+m)qucq < bn+r+m’
g=1

rae a, b —kosbGuIHeHTH, XapaKTepH3YIOIHe Kax-

JI0E KOHKPETHOEe OrpaHHyYeHHe MHOKeCTBa
U. [5];

/1 — KOJIHYEeCTBO OOBEKTOB, 10 OTHOHIEHHIO K
KOTOPHIM pelraeTcs 3aauya pacXoXIEHHS;

I — 4HCJIO OrpaHHYeHHil pafioHa IJ1aBaHHS,

M — KOJIMYEeCTBO AaNNpOKCHMHMPYIOUIHX OTpes-
KOB, OrpaHHYHBAIOUINX MaKCHMAaJbHO BO3-
MOXKHYIO CKOPOCTb CYAHa

|zl = (ugl -+ llgg)"’ = Ucmax;

|l 2c || — @BKIHOOBA HOpMA BEKTOpA I;
lic; — NPOEKIMHE BEKTOpA U, HA OCH 43, U3 CKo-
DOCTHOM CHCTEMHI KOODJIHHAT, CBSI3aHHOH
C CYJIHOM.
Ananornuno Ha YC B mpocTpaHCTBax napaMeTpoOB
ynpasienuss kaxporo 3 BO paccyHTEIBAIOTCS MHO-

xectea US? no orsomenmo x YC. Ipurnuner mo-

uci ’

4. Onpepensiercs MHOxectBo U, momycTuMbIx [ .
CTpaTeFHI':I VC it {: ﬂaHHOﬁ MMO3ULHH p[t] CTPOEHHSI MHOXKECTB U, JONMYCTHMBIX CTPATErHu C yde-
. tom MIITICC nonpo6Ho uanoxeHsl B pabote [5].
U= n UL 5) IIpu BEIYHCIEHHH KaXXJIOTO H3 1 OTPaHHYEHHH CH-
j=1 creMbl (7) OCYILECTBJISIETCS aHANH3 TEKymel Io3H-
Modens G2 U'I(Z) ™ Uz“'?) ™ Uz(ffr)n Uf‘fi ]
cucmemsr - - 2 .
T G‘f,3 Uf(‘” ] U.7(1'3) ) u.gjr)n - U‘I,(flz 1 U, *T mLn P.,(.'Ey,lb,J:q) t (p)
lw : usel,
ur(p) | . b :
A it T ud £ Gon [ UF [ O™ | uft [~ Ui [
(I3
8 ( Znl o 10
L —— - - — o~ 1 T 1
171 O 6z 0§t~ Ui Ui,m [~ Usm |
2 , 1 |4 ) 73 @) () uz
Uz (p) .Zz=f2(t,8$2,uz)=§ 16"\ 62,3 U? . Ug ) Usm ™ UZ,M _" 02 e mi.nU Pg@z_llz,bz) 2(p)
X€ ] Stz . Uz€ Uy
_______ L§~ Z Gy Uz(n) . Ur(LZn)_._ u ’5,2’)" - Uz(',ff ]
. b, .
. t. :
. . 1 0 (n)
L 1 A s H O P uim [ 6 ]
I ) »
S 2 ( ) un (p) Puc. 2. Cxema matemaTtn-
un(p) s o NyL e U | Uf 2] uf) | U, | U, o min p, (2, Ly yeckofi Mojean mpouecca
Tn=fa ’I"""‘):§ . un€lUn PACXOXKAEHUSI  HECKOJib-
Tnel IS N 6t L O] UEF ™ L U,[,",;,’7 : KHX ynpaBjisieMsix o6beK-
N . TOB|
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nuu p[t] cucreMbl X B COOTBETCTBHH C OCHOBHHIMH Tpe-
GoBaHMSIMH IpaBHJ IJIABaHHUSI H MaHEBPHPOBAHHS
pasnesna II MIIIICC-72 [6]. Onpenenenne tHma orpa-
HHYEHHsI 110 OTHOIIEHHIO K KaxJomy u3 BO, T. e. ycra-
HOBJIEHHE 3HAKOB COOTBETCTBYIOUIUX Ko3dduIHeH-
10B @ 1 b, NIPOM3BOJUTCS C IOMOIUBIO CHHTE3HPOBAH-
No#t JJorHyecKol (yHKIIUH

ZY) = A\JCDV/ BE, (8)

roe A, B, C, D, E — nornueckue nepeMeHHBIE, Xapak-
Tepuaymwolye coorsercrByiomue ycnous MIIIICC [5,
6]. Kpome Toro, cuHTe3HpoBaHa Jioruueckass QyHKIHUs

ZY) = E\VBCDE, (9)

C NOMOILUBIO KOTOPOH YCTAHABJHBAIOT, OTHOCHUTCS JIH
CYOHO K KaTerOpHH «YyCTYNAIOLIEro JOPOry» WJIH OHO
IOJIKHO «COXPaHSITh KypPC H CKOPOCTB» JIO OIpeJiesIeH-
HOTO MOMeEHTA.

Orpanuuenuss r Ha BHGOp cTpaTeruii, o6yCJOBJIEH-
HBle OCOGEHHOCTSIMH paioHa NIaBaHMs, NOApPasmens-
IOTCSL Ha TPH THIA: a) <HENOABHXHOe CyAHO, Oy,
CKaJa», alnpoKCHMHpYEMEBle KPYrOM C HEKOTOPHM pa-
nuycoM Ds; 6) «Mesb, OCTPOB®, KOTOPhIe MOKHO Ipefi-
CTaBHTb 3aMKHYTOH JIOMaHoH JHHHel; B) «bGeperomas
gepTa», H3oOpaxkaemass B BHIe JHHEHAHHIX OTPE3KOB.
Orpannuenns THna (6) m (B) 3ajmaloTcsi MaccHBa-
Mu N Touek usioma kR, (s=1, 2,

JLJ1s1 BEIYHCJIEHHSI BEKTOPOB u%}, G=12,...,n),
MaKCHMH3HDYIOIIUX KPHTEPHAIBLHYI0 (QYHKUHMIO p. B
COOTBETCTBHH C YCNOBHAMH (4) nisg HaHHOH IIO3H-
uun p[f] monyueHs aHAMHUTHYECKHE COOTHOLICHHS, KO-
TOPEIE B BEKTOPHOH (OpMe HMEIOT BHJ,

Yim—Y;
ule) =1
im = "I [ ¥jm—y; 1 ?

(10)

Cynocrpoenune Nt 5, 1978 r.

rue v; — ckopocts BO;
Yjm— BEKTOp,  XapaKkTepH3YIOLIMA OrpaHHYEHHE

muoxecrea U9 mo oromenuio x YC;
y; — BEKTOp, ONpENeNSIOMHUE INOJN0XKEeHHe OObeK-

Ta j B cucreMme koopauHart (n, E).

IIpunsiToe MaTeMaTHYeCKOE ONHCAaHHE CHCTEeMHl X
¥ TOJIyYeHHbIE aHAJHUTHYECKHEe COOTHOIIEHHS JJs MHO-
)kecTBa U, MO3BONHJIH CBECTH BHIUHCJIEHHE ONTHMAalb-
HBIX TO3HIMOHHBIX cTparterufi . (p) u3 ycinosus (6)

ISl OaHHOH NO3HUHH p[f] K 3ajjaye MaTeMaTHYECKOro
NpPOrpaMMHPOBAHHSA: ONpPeleIUTh MAaKCHMyM IeJieBOf
byurunn F (8, Ue) = diy + dytt; pu oOrpanuye-
HUSIX Ha IepeMeHHHE Uy U U, Bupa (7), rme d—
BEKTOpP, YKa3blBAIOUIHi HanpapjeHHE, B KOTOPOM yBe-
JUYHBAaETCsl 3HaUeHHe 1eneBofi GyHkuuu. Takum obpa-
30M, Ha Ka)JIOM IIare H3MEPEHHs TeKylleil NO3WIHH
plf] HaxomuTCS eNMHCTBEHHOE ONTHMAaJbHOE pellleHHe
IAHHOM 3allayH ¥ COOTBETCTBEHHO 3HaueHHe 4. (p). Ma-

KCHMaJbHasi BeJHUMHA IeneBoit GyHKuun F(4q, Uc)
COOTBETCTBYET MHHHMYMY (YHKIHOHANA P, U BHIIOJ-
HeHulO0 yciaoBus (6) nuis maHHOR mMO3MIUU plt]
ITponecec pacxoxieHHsT XapaKTepHU3yeTCs OIpene-
JICHHBIMH H3MEHSIOIHMHUCS B3aHMOOTHOIEHHAMH YC
¢ kaxnouiM BO. JIns uX U3MepeHHS BBEJIEHO IOHSTHE
CTpATETHH INpPe/IIOYTHTENHLHOCTH, ONpeJlesisieMON BeK-
TopoM Te= {7, ..., 7{"}. A6conioTHble 3HaUEHHS

0 (/=1, 2, ..., n) XapakTepusylT  CTeNeHb

onacHocTH o6bekta j mo otHomeHuoo k YC. Hamps-
3KeHHOCTh IIPOLIECCa PACXOXKIEHHUS B ILEJOM OIpenes-
eTCcsl MaTpHuen

i=1,2, ..., n41)
P(p[t])= <‘T§j)(p[t])>o (i=19 2’ ey n+l). (ll)

B ob6memMm ciyuae OoTHoOMIe-
HHS OGBEKTOB HE OTJIHYAIOTCS
MOJTHOM B3aHMHOCTBIO, a
cTpeMileHHe K OOGBenHHEHHIO
YCUAMA 1NPH PAaCXOXKIEHHH
MOXeT OBITb HEONHHAKOBHIM,
T. €. npornopuust KOH(}JIUKTA
HJIH KOONEepHPOBaHHUA He 00s-
3aTeNIbHO CHMMETPHYHa, TNoOo-
., atomy i =1,

Jlnsi BHIYHCJIEHHS CTEIEHH
onacroctd {7 BO mnosyue-

" HBl aHaJHTHYECKHE 3aBHCHMO-

bepezobas vepma

Aunus  oeparuserus
depezobou  yepmer

CTH, KOTODHE B BEKTODHOH
¢bopmMe HUMEIOT BHJ:
N ye—y;l
9=“|m_a’
| — o |

(i=1,2 ...,n), (12)
rae p (4, u), zY z4’) —
GyHKUHSA IIOTEPh, XapaKTepH-

Puc. 3. UcxopHass NO3HUHUS H TPAeKTOPHH JBHXKEHHH 00BEKTOB.

oM. ... o0

BEKTOpHI, xapamepnayl'oume T[OJIOXK EHII A 9

1
— ynpapasiemie o6zextst (cyaa); 0{11) _ CYAHO, cTosiliee Ha sikope; ¥y [£], <=+, ¥,0 [£] —

I K D6LEKTOB B cucTeMe koopmuuat £, 7; Lt PETENY A ! )—-ne;m
96 pEKTOB: kl' *ecy k4 H kl. »+*» By —TOUKy majoma orpanuuenuf Geperopof 9epTHl.

7  3yomas OTHOCHTENBHYIO Be-
JUYHHY HeoOxonuMoro Hsme-
HEHHSI BEKTOpa yIpaBJeHHUs
OT HMCXOIHOrO 3HAYEHHA 4, C
yd4eToM JIOrHueckHx GyHKIumA

(8) u (9);



Mopcxkoe npubGopocTpoeHHe

ui =9 ¥ =y — IPOTHO3HPYEMBIH BEKTOp Y-
¢ ‘ ”yc(:”_yc"

paBJIeHHsl, KOTOpH He06X0AuMO peanu3oBath Ha ¥YC,
yTOGH B HaHHOH no3uuuu pt] pa3oAiTHCL ¢ OGHEKTOM |
Ha gucTaHuMH Dyop; yU/) — BekTOp, XapakTepH3YOUIHi

orpannyenne mMuoxecrsa UY) mo oTnHomennio K 06b-

eKTy j; U.— ckopocts YC. Brluncame BekTOp ¢ H
YCTaHOBHB JJIs1 JAHHHIX YCJIOBHI IVIaBaHHs1 IPaHHYHEIE
YCIOBHSA Yc.rp, ONPeensior rpynmy BO, no oTHomenu:o

K KOTOpOI HeoOXOZMMO peliaTh 3afady pacxOXAeHHs
B JaHHOI KOHKpEeTHOH mosuuuu pltl.

Takoll NpHHIHD IOC/HENOBATENbHOrO0 BHIIEJIEHHSA
rpynnua HanbGosee onacHbix BO wa kKaxpom mare us-
MepeHHs TeKyuledl mo3unun plf] cucremel X mosBossier
5¢dexTHBHO HCNOJNb30BATH ONEPATHBHYI0 NaMATh
OBM H cymecTBEeHHO yBeJHYHTh OHICTPOAEHCTBHE CH-
CTEeMHl PACXOXKJEHHS B LIEJIOM.

Jlns pelienHns BTOPOfi 4acTH 3aJauH NO3HIIHOHHO-
ro yIpaBJIeHHsl CYNHOM cjenyeT obecleuHBaTh MHHH-
MaJibHOE OTKJIOHeHHe ()a30BHX BekTOopoB YC X, |[f]
or xt[f],cOOTBETCTBYIOINX HafleHHHIM ONTHMAJb-
HHIM NO3HIHOHHEIM CTPATErusiM, B PEXHME H3MEHEHHs

Kypca H CKOPOCTH, KOTrJa NPOSBJASIOTCH CYLIECTBEH-
HEE HeJHHefHble CBONCTBA CyJHAa Kak o6beKkTa ympa-

a)
D, 2,
sunu sy

1-8 16 17 543 +4 +2 110
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BJeHHsl. TIpHMeHeHne B NaHHOM CJIyd4ae KJaCCHIECKHX
METOJIOB YIPAaBJIEHHs] 3aTPYAHHTENbHO H3-3a CJOXHO-
CTH MaTeMaTHYeCKOro amnapara, [O3TOMY pelleHHe
BTOPOFi 9YacTH 3ajayd [ejecoo6pa3HO OCYIIECTBJIATH
N0 NPHHIHUIY YNpaBJEHHSI C IPOrHO3HPOBaHHEM, SIB-
AAOIAMC 9()(QEeKTHBHEIM CPEACTBOM ONTHMH3aLHH
CJIOXKHEIX TIPOIECCOB.

IIporHosupoBanne BO3MYIIEHHOrO JBHKeHHs YC
Ha otpeske [£, £ T,l, rne Ty— BpeMsi 3KCTpanoJs-
IIMM, OpH COOTBETCTBYIOIUMX BO3MYILEHHSX H pas-
JUYHLIX YNpPaBJAOMIMX BO3fedcTBHAX Au, ocyme-

CTBASIETCSI B YCKOPEHHOM MacwmTa6e BpEMEHH C
NIOMOIILIO aNeKBaTHOM MMHAMHYECKON CaMOHAaCTpaH-
Bamomeiics Mogean YC, uTO MO3BOJISIET ONpeRensTh

ONTHMaNbHEE PEXHMH ynpapienns mo Kypcy AKc m
ckopoctn AV, Takas Mojenr OTHOCHTCS K Kiaccy

6eCIIONCKOBHX CaMOHACTPaHWBAIOLINXCA C aHaJHTHYe-
CKHM ornpeneieHueM napamerpoB. IloxmcTpofika mapa-
METPOB MOJENH OCYLIEeCTBJISETCS B 3aBHCHMOCTH OT
H3MEHEHHSI CKOPOCTH H HanpaBjeHHA BeTPa (Vper, Fper)
H TeYEHHS (Urey, %req), OCaIKH cynHa (T) m rayGHHH
nop kunem (H). B xauecTBe yCNOBHSI ONTHMaJbHOCTH
IPHHAT KpHUTEpHA HauboJbluero NpHOIHXKEHHs ¢aso-

g) ak”, (6)
zpad
ulk L 4 2 &
J Y A
20} =
| ===~
=l W [
7T ") 60
i t, Mut
|
|
1
|
1
i
J
A
|
I
} ,
l4g 60
i t

i L 1 I i L 1
0 12 2 36 4 0 2 24 36
L ,mun t,MuH

1 1

0 7 % 36 4
U, MuH

Puc, 4. OcHoBHbIE XapaKTEPHCTHKH mNpolecca UEHTPAJH30BAHHOIO YympasJjieHHs, NojyyeHHbe ¢ nmomowpio 9BM: ¢ —
KpHBbie H3MeHeHns puctaHumu D (f) mexay o6bekTamm; 0 — ONTHMalbHbie SAKOHH ympasjeHHs no kypcy AK*
M CKOpOCTH 0%,

J15 — pepuift 6opr; I15 — npaBmfl 6opT; Iy <+« . 10 —HOMEDPA OODBEKTOB Ou) 2°*%
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BhIX BekTOpoB X, (7T,) Monenn cynna k Bektopam x;(75),

COOTBETCTBYIOIIHM ONTHMaJIbHBIM NO3HIMOHHBIM CTpa-
TErHsiM Ha HHTepBase I, T. €. KPUTEPHA MHHHMyMa
MaKCHMaJIbHOTO SHAYEHHs] BEJIMUMHB OTKJIOHEHHs (a-
30BHIX BEKTOPOB:

J = min max || x(7s) — %, (T5) |.

O6o6menHass cxeMa ajropuTMa YNpaBJEHHS JBH-
JXEHHEeM CyJIHa B IIpouecce pacXOXIEHUS C ONACHBIMH
006BEeKTaMH NpencraBjieHa Ha puc. l.

PaccMmoTpeHHBIl €nioco6 HrpoOBOro MO3HIMOHHOTO
yIOpaBJIeHHsT MOXKET OHITh NIPHMEHEH TaKKe JJisl aBTO-
MaTH3anuu OeperoBHIX PafHOJOKANMOHHHIX KOMILIe-
KCOB C IEJNBI0 LEHTPaJH30BAHHOTO YIpaBJIeHHsS IIpO-
BOJIKOR CyZOB IPH NOAXONAaX K MOPTY, BEIXOAX H3 He-
ro, B y3KOCTAIX U T. Il. B 3TOM ciiyyae mo H3/0KeHHOM
METONHKE IJIs KaXXJOro M3 CyNOB MOTyT (OpMHpO-
BaThCs ONTHMAJIbHEIE NO3HIMOHHEIE cTpaTerud. CxeMa
MaTeMaTHYECKONH MOJENH NpOoLlecca PAaCXOXKJIEHHS He-
CKOJIBKHX YIpaBiseMBIX OOBEKTOB NOKa3aHa Ha PHC. 2,
rpe Xy = B xj}v (t=1, 2, ....,n), (=12, ...,
. . oy 1), (£5~j)— da30BEIe BEKTOPH, XapaKTepH3YIOIHe
B3aHMHOE COCTOsiHHe IBYX o0nektoB; Gy, [f] = {Zﬁ{ )

z@, zP, z§, 11, 6} —napamerpsi, xapaxrepusy-
IOIFe COOTHOLIEHHS MEXAY OGBEKTaMH B IPOLEcce
PaCXOMK/IEHHSL.

Ha puc. 3 u 4 B KauecTBe NpuMepa NPELCTABIEHH
pe3yJILTaTH MaTeMaTHYeCKOro MOJEJHPOBaHAs Ha
DBM nponecca NEHTPaJH30BAHHOrO YNPABJAEHHS Ie-

carpio cynamu O, ..., 0" npu Bxome B yakocTs.
JlonycTamas aucTaHUusi CONMKEHHs NMPHHATA PaBHOM
0,5 mMuau. IIpn pemeHnu 3afayw ynpaBjIeHHS] YYHTHI-
BaJuCh Takxke obycaosieHHbie MIIIICC orpanuuenus
Ha MHHHMAJILHO JONYCTHMBIE H3MEHEHHS Kypca H CKO-
pocTH. MUHHMaJbHAsT BeJIMUMHA M3MEHEHHS yIvia Kyp-
ca K npuuara paBuoit 20° ckopoctH v—25 ya.

Ha puc. 3 nmpencraBieHH HCXOAHAs MO3HLHS CY-
OB, NOKa3aHHAasl CTPEJKaMH, H ONTHMAaJbHHE TPaeK-
TOPHH OOBEKTOB, HA KOTOPHIX C IOMOLIBIO TOYEK, IIPO-
HYMEPOBAaHHHIX Yepe3 paBHHE NPOMEXYTKH BpEeMEHH

0b30P KHHI

HanexHocTh SJEeXTPOHHHX 9SJeMeHTOB H
cucteMm. Ilep. ¢ nem. M., «Mup», 1977, 258 c., nesa 1 p.28 k.

CoBpemenHoe cocTOSIHHE TEOPHH M NPaKTHKH HafeKHOCTH HH-
TerpajbHHX MHKDPOCXEM, TpPaH3HCTOPOB, pPESHCTOPOB, KOHJEHCa-
TOpPOB, MAarHUTOMEXAHHYECKHX (GHALTPOB, KOHTAKTHHIX COeJHHe-
HHA H cucreM. Ilpo6GneMa HX HafeXKHOCTH M TEpPCNEKTHBH ee
pasBuTHS Ha Oumxafimue rofnl. Hepaspymaromue MeTonr! KOH-
TPOJI C HCHOJIb30OBAHHEM pPacTPOBOroO SJIEKTPOHHOTO MHKPOCKONaA,
HH(}paKpacHEX YCTPOACTB BH3yaJIH3alHH TEIJIOBOrO H3JIydeHHs,
8HaJH3 IIYMOB NOJYNPOBOAHUKOBRIX NPHGOpPOB.

Kunra npepnasHayeHa AJist cnelHajmcToB B o6JjacTH paspa-
GOTKM H SKCIUyaTalliH paJHOSJIEKTPOHHOR anmapaTyphH H BHIYHC-
JINTEJLHOR TEeXHHKH M HHXKEHepHO-TeXHHYecKHX pabGoTHHKOB, 3a-
HHMAIOIIHXCA HafleXKHOCTBIO B pas/HYHHIX OTPAaC/]fAX HapOIHOro
XO35IHCTBA.

OCHOBH BSKOHOMHKH H YNpaBJEeHHS NpPpOH3-
BoactBoM. Han 3-e, nepepab. u pom. M., «3DxoHOMHKa»,
1977, 358 c., nena 84 xorm.

Bonpoce SKOHOMHKH NpeAnpHsTHS, OPraHHYecKH CBSI3aHHBIE
¢ IWIHPOKHM KpyroM npoG6JieM ynpaBiieHHsl NPOH3BOJACTBOM HCXOAS
u3 3apau, nocrasyieHHHXx XXV cwesgoM KIICC. O6o6uienue mne-
peloBOro ONHTAa INpH OPraHH3alHM TpPyAa M TNPOH3BOJACTBA, CO-
I[HAJHCTHYECKOrO COPEBHOBAHHA B YCJIOBHSX YCKOpeHHSI Hay4HO-
TEXHHYECKOro Iporpecca.

Cynocrpoerne Ne 5, 1978 r.

(At=6 Mmun), o603HayeHO HX NBHXKEHHME C 3alaHHOMN
CKOPOCTEIO.

Ha puc. 4,a noxasaHe xapaKkTepHHE KPHBHIE H3-
MeneHus fucraHuuu D (f) mexny ob6nexkraMu, 0603Ha-
yeHHEIe napofl 1udp, COOTBETCTBYIOIIHX HOMepaM
06BEKTOB. 3eCh He NaHBl KpPHBHIE H3MEHEHHsI NHCTaH-
N[5 3aBEIOMO HEONACHHIX CHTYanui (Hanpumep,

pas o6pexros OF'—0®), Ha puc. 4, 6 nokasans on-
THMaJIbHBE 3aKOHHl yNpaBJjenusi no kKypcy AK*(f) u
ckopocTH v*(f) miast DaHHOH MCXOJHOM NMO3HIMH H CO-
OTBETCTBYIOIIHX OrpaHHYEHHH pafioHa IJaBaHHS.

Takum o6pasom, Aas KaxJ0ro U3 OGHEKTOB aBTO-
MaTHYECKH TIOJIyJeHbl ONTHMaJbHbIE TPAEKTOPHH W
3aKOHHl YIpaBJIEHHs] C Y4€TOM OrpaHHYEHHMH panoHa
nnaBanus, Tpe6osannit MIITICC u ycnosufi Gesomnac-
HOCTH.

3akanwuenue. HccremoBanusi nokasajiu, 4TO
pPacCMOTpEHHBLIA NO3UNMOHHBIA CNOCO6 HrpOBOrO ympa-
BJEHUSI CYILHOM TIIO3BOJISIET HAXONHTh KOPpPEKTHHE
H HEIPOTHBOPEUHBHIE PELIEHHUS 3aJlauyd PacCXOXKJAEHHS
C HECKOJbKHMH BCTPEYHHIMH OOBEKTaMH H MOXET
OBLITE MIPUMEHEH TAKXKE B TeX CJydyasX, KOT[a NeHcTBHS
HEKOTOPHIX M3 HHX MOryT OBITh pacleHeHBl KaK B3aH-
MoonacHele. IToCTOSIHHBII OnepaTHBHBII KOHTPOJL 3a
nermxkenneM BO mnosBoaser cooTBeTcTBYMOLIHM o6pa-
30M KOpPEKTHPOBaTh Kypc H cKopoctb ¥C. D10 naer
BO3MOXKHOCTb HAaXOJIHMTbL peIIeHHsI CJIOXKHBIX HaBHTa-
IIHOHHBEIX 3anau H u30eraTh aBapHAHBIX CHTYalMH.
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Yuye6GHoe mocobHe mnpefHasHAYeHO AJdsl pyKOBoauTeseli moj-
paspeyieHufi H CrNenHaJHCTOB NpeANpHUSTH.

Monos 1. H. uunamMuxa u
rHgpo- M nHeBMocHcTeM. M,
1976, 424 c., nena 1 p. 16 k.

OcHoBHl TeOpHH aBTOMAaTHUECKOro perynupoBanHusi. Metonu
pacdera M MHCCJENOBAaHHA THADPABJIHYECKHX H IHEBMaTHYECKHX
JIUHHA, CNeAAIHX MNPHBOJOB H peryJjaTopoB. Bonpocu Tteopud
aBTOMaTHYECKOro pEryJHpOBaHHA C YYE€TOM HX HCIOJb30BaHUSA
LA THAPO- M NMHEBMOaBTOMATHKH.

Kuura sBisercs yue6HMKOM IJIt MAIUHHOCTPOMUTEJBLHHX BY3OB
H TpefHa3HadeHa JJIg CTYJAEHTOB By30B, o6ydaloWuxcs Mo cre-
IHaJIbHOCTH «['HApPONHEBMO2BTOMATHKa M THAPONPHBOM».

lNMonog P. . TexHuKOo-3KoHOMHUYecKkasa S5 dek-
THBHOCTh aBToMaTu3apuu cyAoB ¢aora phib-
Ho#i npomMuHwmaeHHocTH. M, «l[lumeBas npoMmbIJIEH-
HoCTh», 1977, 113 c., uena 39 kom.

Bompoch MeroandYeckKoro HOAXoJa K ONpeflesIeHHI0 SKOHOMH-
yeCKH OGOCHOBaHHHIX OGHEMOB aBTOMAaTH33aUHM TEXHHYECKHX
cpelicTB Ha cyAax ¢Jora prbHoft npoMuenHocTH. CJI0XHOCTh
npo6ieMH KOMIJIEKCHOH aBTOMAaTH3aUHH CcynoB. PexkoMennaunuu
B OTHOLIEHHH JIOKAJBbHOH aBTOMAaTH3auHH HauGoJiee TPYHOEMKHX
H 4aCTO NOBTOPSIOMIHXCA CYAOBHIX IMpPOH3BOACTBEHHHX IPOLECCOB.

Kuura npepnasHaueHa JAs HHXKeHePHO-TeXHHYeckKHX pa6ort-
HHKOB DPHIGHOA NpPOMEILIJIEHHOCTH.

peryJupoBaHHe
«MamunoctpoeHue»,



B CosBerckom Col03e NOCTPOEH M YCNEIHO 3KCIIVATHPYETCA MOPCKON [M3eNb-3JIeKTPUYEeCKHit OyKcMp-cnaca-
TeNlb, OTBEYANOIMH COBPEMEHHBHIM TPEGOBAHMAM, NMPEABABJASEMbBIM K CYAAM 3TOro THMA.

Bykcup-cnacaTels MOLHOCTBIO 3000 J1. ¢. mpefAHasHA4YeH AJA NATPYJIMPOBAHMA B OTKDBLITOM Mope E pPaMoOHax
MHTEHCHMBHOIrO CYJOXOACTBAa M PBLIGHOIO NMpPoOMBICNA, PAAMOHAOMIONEHMA 3a CHMIHAJAMM TPEBOIM M BbI30Ba € CY/HOB
M NpoBeeHNA ABApPMIHO-cIAcCaTENbHBIX ONEPALM, TAKMX KaK:

— NOMCK ABapMMHBIX CY/IOB M OKa3aHMe MM NOMOL{M cOOCTBEHHBIMM CMJIAMM M TEXHMYECKHMM cpefcTBamy NPH
CHATMM ¢ MeJsiu, B GopbOe ¢ BOJAOM M MNOXKaApaMM;

— GYKCMPOBKa MIM CONPOBOXKJEHME ABaPMHHBIX CY0B K MecTy yOerkuiia;

— BojoJa3Hele paboThl Ha rayYOMHax Jo 45 M, BKJIIOYAA CBADKY M PE3RY;

— NOMCK, CACEHMEe JIOfei ¥ OKa3aHHe MM MEAMIMHCKOJ ITOMOLIM;

— BBLIMOJNHEHMe MOPCKMX OYKCHPOBOK CYAOB M NJABYYHUX COODPYIKEHMM,

Pajion njaBaHusa GYKCHpa-cnacaTeldna HeorpaHUYeHHBIH.

CyaHo nocrpoeHo Ba Kaace Perucrpa CCCP KM *L'JITE| A2 (6yxcup).

OCHOBHBIE 3JIEMEHTHI U XAPAKTEePMCTHUKH cynaHa

JAauHa, m: CropocTes ¢BODOAHO e e e
Hauboapiuana . e e e e e e 58,3 anap, TC: AHOTO  XoRd, ya 13,5
MeXxXay nepneHguKyJIapamM . . . . 51,6 Ha IBApPTOBAX . . . .+ "« + <« . 32

HIupyuHa HauGoONBLIAR, M . . . . . . 12,64 Ha rake mnpu cKopocrm 5 y3 .. . . . 22

Boicota GopTra, M . . . . . .« < . 5,9 ABTOHOMHOCTB, CYT. c e e e e e 30

Ocaaka CPEAHAA, M . - + + + + 4.6 IKNNAXK CyAHa, YeJ. . . . . . . . 25

BopgouameleHMe mnoJHoE, T . . . - . 1620 ABapwitHan mapTusa, 4ea. . . . . . . 10

YCTaHOBJeHHBIH HA Cy/lHe KOMIJEKT PaAMOHABHMIAIlMOHHBIX CPECTB CYHAOBOXKJAEHMA, annapaTypbl paaMOCBA3K
u paamosioKaiuy obecneyuBaer Ge30MACHOCTL NJIABAHUA B JIOOLIX METEOPOJOrHYECKHX YCJIOBUAX.
Bce Kulble M CIaykeOHble nMoMelleHMs CHAOKEHBI CHCTEMO KPYILAOTOAMYHOr0 KOHAMIIMOHUDPOBAHMSA BO3AYXA.

MuocTtpansbiM (pupmam NPENJaraercsa JUMNeH3Msa Ha npaso NPOM3BOACTBA GYKCMPOB, a TaKKe COOTBETCTBYIO-
Ijafd KOHCTPYKTODCKAH# M TEXHOJIOrMYMECKasn OKYMEHTalMd,

Tlo Bompocam mnpMoBpeTeHMa JAMIEH3MM MHOCTPaHHbIiM ¢upMam obpamaTben Mo aapecy: 123231, r. Mocksa,
B/O «Cynoszarpannocraska». Tenexe: 7116, Kurs SU.



OPTAHM3AIIMSA
M BKOHOMMEKA
IPOM3BOACTBA

COBEPLUEHCTBOBAHHE CHCTEMbI
3KOHOMHYECKOI0 O6PA30BAHHA
B OTPACJIH

B. H. Mamupxo, B. @. Cokoaos, b. C. Tumoxun

B Tekywmei natunerke pabOTHHKAMH CyIOOCTPOH-
TEJbHOH [POMEIIJEHHOCTH pelaiTcs OoJbluue H
CJOXKHEIE 3aJadd IO JaJbHeflneMy pasBHTHIO OTpac-
ay, onpenenennsie XXV cnesgom KIICC. IloBmmenne
3¢ dexTHBHOCTH paboOThH NpEANpUSTUH obecreunBaeT-
cs 3a CyeT NPHMEHEHHs] NPOrpecCHBHON TEXHOJIOTHH U
HOBHIX MAaTepHaJjiOB, aBTOMAaTH3alHU U KOMILIEKCHOH
MEXaHH3alUH  IPOH3BOACTBA, COBEPIUEHCTBOBAHMS
NJaHAPOBAHUSA M yIIpaBJIeHHs, pocTa YpoOBHsI 06pa3o-
BaHHsl M KBaaudHKanuu Kajapos. DBosabmyio posp B
Pa3BHTHH TBOPUYECKOH MHHUHATHBHE, BOCIHTAHUH KOM-
MYHHCTHUECKOTO OTHOLIEHHS] K TpyAy, MOGHJIN3anHH
TPYIOBHIX KOJJIEKTHBOB Ha BHINIOJIHEHHWE H IEPEBHINOJ-
HEHHEe NPOH3BOJACTBEHHBIX 3aJaHUN Hrpaer 5KOHOMH-
yeckoe o0O6OpasoBaHHe KagpoB. B  nokname Ha
XXV crespe naprtun I'enepanbunifi cekperaps LK
KIICC rtoBapuu JI. . BpexnueB, xapakTepusys poJsb
9KOHOMHYECKOro o6pa3oBaHHsl B INOBHIIEHHH 3¢ dek-
THBHOCTH IIPOM3BOJCTBA, CKasan: «Pa3BHBas paiblle
9KOHOMHueCKkoe o0pa3oBaHHe, MBl JOJI2KHH 1103a60-
THTBCH O TOM, 4YyTOGHl OHO B MaKCHMAaJbLHOH CTENEHH
Croco6CTBOBAJI0O  NOBCEMECTHOMY  pPaclpOCTPaHEHHIO
[IepEeoOBOro ONBITA OPraHM3alHH TPYyAa, BHEAPEHHIO B
IIPOHM3BOJICTBO JNOCTHXKEHHA HAyKH H TEXHHKH>».

C neanto Beinoanenus nocra”oBgenus LK KIICC
«O6 ynyulleHHH 3KOHOMHUYECKOro 06pa3OBaHHs TPY-
OAIIHUXCA» Ha CYNOCTPOMUTENBHBIX INPENNPUATHAX CO-
3[aHa CUCTeMa 3KOHOMHYeCKOro o6pa3oBaHusl KaJpOB.
OprannsanvonHasi CTPyKTypa SKOHOMHYeCKOro oGpa-
30BaHH{, NpefycMaTpUBalIollasi OPraHN3anuio pasJny-
HEIX (opM oOydeHHs IJd BCeX KaTeropui cJayuiare-
JieH, IIpeicTaB/eHa Ha CXeMe.

PYKOBOACTBO CHCTEMOfI 3KOHOMHYECKOro 06paso-
BaHus ocymectBasier CoBer N0 3KOHOMHYECKOMY
06pa30BaHHI0 KaJpOB MHHHCTEPCTBA, KOTOPHIH HENO-
CpencTBeHHO B3auMopeicTByeT € FIHCTHTYTOM IOBHI-
IUeHHs] KBaJdu(HKAaUUK, yueGHO-METOLHNYECKHMH KalOH-
HEeTaMH H COBETaMH (KOMHCCHIMH) TI0 3KOHOMHYECKO-
My 00pa3OBaHMIO Ha NPEANPHSITHSX.

DKOHOMHUECKass MOArOTOBKA KaJpOB OCYILIECTBJS-
€TCs1 110 NEepPCNeKTHBHEIM M FOAOBLIM INIaHAM, KOTOpHIE
COCTaBJSIIOTCS JJs1 Pa3jiHYHBEIX KaTeropuii 06yualo-
IIKUXCSl. YCTAaHOBJIEH NOPSAOK M (OPMHBI NpPOBENEHHS
yuebunoro mnpomnecca. AxtuBHO paGoraroT COBETH IO
3KOHOMHYECKOMY O6pa30BaHHIO, JERCTBYIOT MHOTOYHC-
JIEHHBIE MIKOJIBI 9KOHOMHYECKHX 3HAHHH M IUKOJH KOM-
MYHHCTHYECKOro Tpyna.

6 Cynocrpoenne Ne 5, 1978 r.

B 1976/77 yue6HOM romy B cHCTeMe 3KOHOMHUe-
ckoro oOpa3oBaHusi OBLJIO OpPraHM30BaHO H3yYEHHC
HOBBLIX BOIIPOCOB, CBSi3aHHBIX C IpoGjieMaMH OpraHH-
3allil H NOBHIIeHHS 3()GeKTUBHOCTH TpPyna. B aToMm
yueGHOM Kypce H3y4aJuCh Takwe TeMbl, Kak «Conua-
JU3M H TpyHn», «VIHXKeHepHH TPYL B COIHAJHCTHYE-
cKOM obuiecTBe» M «Tpyd DPYKOBOmMTENSsi». 3amadeid
9TOr0 IHKJIa fABJAsieTcsl yray6JieHHOe H3yueHHe BOIIpo-
coB 3¢ (PEeKTHBHOCTH TPYHa, €ro HayyHOH OpraHH3a-
I[UH, CTUJIS WU METOJOB PYKOBOJACTBA, POJH HAy4YHO-
TEXHHYECKOro Inporpecca B pPeLIEHHH COLHAaJIbHO-IKO-
HOMHYeCKHX 3apmay. OmaHunTenbHass 0COGEHHOCTH
HOBOH MpOrpaMMHl COCTOUT B TOM, YTO B Hell OTBO-
IHTCS 3HAYHTEJbHOE BpPeMs IJIs Ty1yOOKOro H3ydYeHHst
pelleHuH NapTHH M NPABHTEJbCTBA KAaK Ha JIEKIHSX,
TaK M Ha TEOPETHYECKHX KOH(QepeHIHsiX, CEeMHHap-
CKHX H NPaKTHYECKHX 3aHATHAX.

Takasi opranmnsanus yge6HOTO Iporecca MmoMoraer
CJIyLIaTeNsIM CBSI3aTh H3yueHHE TEOPETHYECKHX BOIIpO-
COB C AaHA/JH30M BO3MOXHOCTEH INPOH3BOJACTBEHHBIX
KOJUIEKTHBOB, Tl€ OHH TPYAATCH, B COCTABJECHHH H
peasu3alil 5KOHOMHYECKH OOOCHOBAaHHBEIX BCTPEUHBIX
IUJIaHOB, COLHANUCTUYECKHX 006S93aTeNIbCTB, KOJIJIEKTHB-
HBIX H HMHIUBHAYAJbHHIX JIUIEBHIX CUETOB 3KOHOMHH.

YyeGHO-MeTOAHYECKOEe OOecrneyeHHe CHCTEMBI 5KO-
HOMHUeCKOoro o6GpasoBanust ocyuectsiaseT HWHcTHTYT
NOBHIIEHHST KBaJU(UKAIMH PYKOBOASAILUMX pPaGOTHH-
KOB H CHEIHAJHCTOB OTPAaC/HU. DTa CJIOXKHAST H MHOTO-
o6pa3nasi 3aj1aya BEINOJIHAETCSI IO HECKOJbKHM Ha-
IpaBJEHUSIM, K BaxKHEHIIMM H3 KOTOPHIX OTHOCSTCSH:

— pa3paborka jjsi NPeNNpHATHH MeTOAHYECKHX
MaTepHaJIOB IO OpraHu3auuu u obecrieueHHI0 yueGHO-
ro mpouecca;

— o06001IeHNe H PpacnpoCTPaHEHHE IepeloBOro
ONEITa B CHCTEME 3KOHOMMYecKoro o6pa3oBaHuSf;

— pabora ¢ npenomaBaTeNsIMH CHCTEMEl SKOHOMH-
YyeCKOro o6pa3oBaHHus;

— H3BICKaHHE NyTel JajbHeHlIero COBepLIEHCTBO-
BaHHSl 3KOHOMHYECKOro 06pa30BaHusl, NOBLILIEHHS €ro
KauecTBa M 3¢ (PEKTHBHOCTH.

YayulleHHI0O 3KOHOMHYEeCKOro 0O0Opas3oBaHHs CIO-
coOCTByeT eHHHOEe HaydyHO-MeTonnyeckoe obecrneueHHe
yue6HOro mnpouecca Ha NpPefNpHATHAX, KOTOPOE, B
NEPBYIO Ouepenb, BKJIKOYaeT CHabGXXeHHe NpenlpHATHi
yueOHEIMH ILJTaHAMM M NMPOrpaMMaMH, METORHYECKHMH
peKOMEHJALUsIMH H HAaTJASAHBIMH IocoOUsiMH. Yuyel-
HEle M MeTOIHYeCKHe MaTepHajbl pa3pabaThBalOTCA
npodeccopCKo-NIpenolaBaTeIbCKUM COCTABOM HHCTH-
tyta. s GOJNBIIHHCTBA pPa3fejioB yueOHHIX IJIaHOB
HMEIOTCSI KOHCIIEKTHl JIeKIMHA. 3a NocjefHHe TPH roja
pa3paboraHo 6oJsiee 50 KOHCIEKTOB JIEKIHH 10 OTHEb-
HEIM BOIIpOCaM OTpPacjeBOH SKOHOMMKH, YIpPaBJeHHS
IIPOM3BOACTBOM H METONMYECKHX MaTepHaJoOB MO pas-
JIMYHHIM acneKTaM OpraHH3aunuu yyeGHOTrO Ipolecca
B CHCTeMe 5KOHOMHYecKOro o6pa3oBaHHs.
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CxeMa 95KOHOMHUYECKOro o6pasoBaHHMs B OTPACIH.
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OpraEu3anmMsa M 3KOHOMHMKA NPOM3BOACTBA

IlpakTnka paGOTH HHCTHTYTa NOKAa3BIBA€T, YTO B
COBPEMEHHHIX YCJOBHSIX HajbHelllee COBEPIIEHCTBO-
BaHHE CHCTEMB! S9KOHOMHYECKOro 06pa30BaHHs HOJIKHO
OCHOBHIBATHCS Ha pe3yJbTaTaX BCECTOPOHHHUX HCCJe-
JOBaHHR H 0000LleHHs onwiTa paboThl B 3TOH 06ja-
cti. IlpuueM Takme wuccienoBaHus, 06e3yCJOBHO,
JOJIXKHEI BHITOJHATBCS CIEIHaJIHCTAMH BEICOKO#H KBa-
auduxkauun. C 3Tok LeNbI0 B HHCTHTYTE CO3JIAHO ClIie-
IlHaJbHOE NOApa3feseHue, B COCTaB KOTOPOrO BXOJMST
IBe J1aGopaTOpHU IO OKAa3aHHI0O METONHMYECKOH NOMO-
DI [POMBIIIJIEHHBIM Y IPOEKTHEIM OpPTraHH3alHaM.
CBoio paboTy noppaspuesyieHHe NPOBOJHT, ONHpasich HA
SKOHOMHYeCKHe Kadenpel HHCTHTyTa. TpexJaeTHHA
OnbIT pabOTEl 3TOTO NMOAPAa3JiesIeHHsl MMOKa3aj e€ro BH-
cokylo 3¢ GdeKTHBHOCTL B Jejie OpraHU3anuHl H MeTo-
IHueckoro obecrneyeHHsT SKOHOMHueckoro o6pasoBa-
HHSI KaJpoB.

Jlns noBhieHnss KagectBa M 3(pGHEKTHUBHOCTH KO-
HOMHYECKOH yueObl GOJibllIOe 3HayeHHE HMeeT H3yde-
HHEe W PAaclpOCTpaHEHHE OMNBbITa JYYUINX NpPENIpHSTHI.
ExXeroiHO MHCTUTYT HM3y4yaeT IEPEJOBOH ONBIT H OKa-
3bIBaeT HEOOXOAHMMYIO NOMOILb MO OTHEJBHEIM BOIPO-
caM OpraHM3alMH U obOeCrnedeHHUsI 3aHATHH B CHCTEME
9KOHOMHYECKOro 00pa3oBaHHs HNPHUMEPHO Ha 25 mpen-
npustuax. O6obmenne MaTepruaia NPOBOAMTCS IO Ta-
KHM aKTyaJbHHLIM BOIpPOCAaM, KakK BJIHSIHHE 3KOHOMH-
yeckoro oOyyeHHsi Ha 3()(eKTHBHOCTL NPOH3BOJCTBA,
pacnpocTpaHeHHe IepefioBhIX IPHEMOB TpPyHa uepes
CHCTEMY 5KOHOMMYECKOro 06pa3oBaHMsI KafpoB U T. II
Bosnbuioe BHHMaHMe YHEJS€TCS] HM3yYEHHIO OINBITA pa-
6oTer coBeTa (KOMHCCHH) MO 3KOHOMHYeCKOMy OG-
pPa3s0BaHUI0 paGOTHHKOB NPEANpPHATHS, paclpocTpaHe-
HHIO OIBITA NpPENnofaBaHHUs 9KOHOMHUYECKHX TUCIHUIIIHH
Ha NpeANpPUSTHSIX.

D¢ deKTHBHOCTb M IEHCTBEHHOCTH SKOHOMHUYECKOTO
o6pa3oBaHHsl B 3HAYMUTEJBHON CTENEeHH OlNpenessieTcs
TEOpPEeTHYECKOH, IPaKTHYeCKON M IelarorHyeckon noj-
TOTOBKO! mpenopaBaTenbCcKux Kanapos. Illnpokoe pac-
IIPOCTPAHEHUe MOJYUYHJIO Ha NPEenlpHUATHSAX INBUKEHHE
«[IponarangucT—naTHAETKE». YUacTBys B HeM, Ipe-
NoflaBaTeJH INOMOTaloT CJAYLIATeNM H3LBICKHBAThL pe-
3epBH IPOM3BOJICTBA M 3KOHOMHYECKH OGOCHOBBHIBATH
JuyHble W GpurajHble BCTpeuyHHle IIaHBl. Takas pa-
6ora, HanpuMep, NpoBOAUTCSE Ha UepHOMOPCKOM CYHO-
cTpouTesibHOM 3aBoze. ConuanucTHueckue o6s3aTelNb-
CTBa, JUYHBle TBOpueckne mnmansl VTP u xommiexc-
HblE IJIaHBH IOBHIIIEHUS MPOH3BOAMTENBHOCTH TpPyna
pabouux 3yech 3KOHOMHYECKH 0O6OcHOBaHEl. DoJsee
70% npenonapaTenell 3aBOfa HMEIOT COBMECTHHIE €O
CHyIHIaTeNsIMH TBOPUYECKHE H KOMILIEKCHEIE IIJIAHHI I0-
BHILEHUS TPOU3IBOAMTENBHOCTH TPYAa, 3¢ deKTUBHO-
CTH W KauecTBa npousBojictTBa. Insi oGecneuenus 6o-
Jiee aKTUBHOTO BJIHSIHHSI Ha TPYAOBYIO HeATENBHOCTH
caymaTenefi B TBOPUYECKHMe I[LIAHBEL IperiojaBaTesier
BKJIIOYeH HOBHIA paspes — «IIoBuIenne TPyHOBOR H
0611eCTBEHHO-ITOJUTHIECKO AaKTUBHOCTH  cJyliaTe-
Jei». TBopueckne NaHel Npenomasartesed NnpepycMa-
TPHUBAIOT TaKxKe H3yueHHe IepellOBOro OINLITa, BOBJIE-
yeHHe CJymaTeJell B panHOHaJIH3aTOPCKylo paboty,
OKa3aHWe HM IOMOINM B pa3paboTKe KOMILIEKCHBIX
IJIaHOB. B 1IKO/JaX 3KOHOMHYECKHX 3HAHHM H MIKOJax
KOMMYHHCTHUECKOTO TpPYyZa BBEIEHHl «JHIEBhIE CUe-
Ta» H «yYETHHE JHCTKH» cayluarenefi, B KOTOPHX OT-
paxaercsi BHINOJHEHHE MEPONPHATHH KOMILJIEKCHOIO
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nJjaHa pabouero, ero BKJAan B pPaIHOHAJM3aTOPCKYIO
pa6oTy, NOBHIIEHHE KauyecTBa BHINYCKaeMON IIpo-
LyKIHH.

Boawsmias pa6ora BemeTcs IO MOBLHIUEHHI0 KBa-
aucdHuKanuy npenopapatesell, obecrneyeHuo yueGHOro
IpolLlecca HarJsiiHEIMH NOCOOHSIMH M HPYTHMH Mare-
pnanamu. [IpenomaBatenn nns cuCTeMEl 3KOHOMMUYe-
CKOro o6pa3oBaHus NOAO6GHPAIOTCS U3 YHCaa BEAYIIHX
CHENMAaNHCTOB M PYKOBOAAILUX pPaGOTHHKOB IHpej-
NPHUATHA — JIIOJleil, XOPOIUO 3HAIOUHMX INPOH3BOACTBO.
HNx TteopeTnueckass HOATOTOBKa OCYLIECTBJSETCS, B
OCHOBHOM, B oTpacjeBOM HHCTHTYTe NOBHILEHHS KBa-
JA(HUKALKK, a TaKxkKe B BHICIIMX y4eOHBIX 3aBeJICHHAX
M Ha KPaTKOCPOUHBIX CEMHHAapax MpH paiiKoMax M rop-
KOMax MHapTHH.

IToproToBka npenopaBaTesyiefi B MHCTHTYTE NPOH3-
BOOUTCSI NO CHEIHalbHO pPa3paGOTAaHHBIM YyueOHBIM
nporpaMMaM B TEUEHHE TpeX Heledb C OTPHIBOM OT
IpO#3BOACTBA. OJDTH MpOrpaMMbl MpenycMaTpHBAIOT
H3yYeHHe BOINPOCOB 3KOHOMMKH, OpPraHM3aIluH, IJaHH-
POBAaHHSI M YIOpPAaBJEHHSI NPOU3BONCTBOM, a TaKXKe
OCHOB IIEIarOTHKH H IICHXOJOTHH. 3aBepllalolum
5TanoM 3aHATUR SBJSETCS MOATOTOBKA U UTEHHE IPOO-
Hbeix Jeknui. Ilpu sToM 0co6oe BHMMaHHe o6paniaer-
Csl Ha TEOPETHUECKYI0 IVIyOHHY H3JjlaraeMoro MatepHa-
Jla ¥ HCHOJb30BaHHE KOHKPETHHIX JaHHBIX CBOEro
npennpuaTHs. Ilocne Kaxmofi npoGHON JeKNHH IpPO-
BOAATCST Pa3Gopel, B KOTOPHIX YYacCTBYIOT INTaTHHIE
NpenoxaBaTesy HHCTHTYyTa U CJAyMIaTeJH TPYIIIHL

Bosnbioe BHHMaHHE B CHCTEME SKOHOMHUYECKOIO
006pa30BaHHs YHENSEeTCs PAacCIUHPEHHIO CBs3ed HHCTH-
TyTa C NpenojaBaTeNsiMH 5KOHOMHYECKOro ob6pasoBa-
uusi. C sTofi pesblo B psiie TOPONOB OPraHM30BaHEHI
NOCTOSTHHO AEHCTBYIOIINE KOHCYJbTAIHOHHEIE IYHKTHI,
NpenHasHauYeHHBIE JIJI OKa3aHHs METOAHYECKON NOMO-
LY IpenonaBaTessM IpU IOATOTOBKE K 3aHATHAM,
MOBHIILIEHHS] HX IefarorHyeckod KBaJH(HKALWK H akK-
THBHU3aIHU yuyeGHOro mpouecca. Paspa6orano «Ilono-
JEHHe O KOHCYJbTAallHOHHOM IIYHKTE», B KOTOPOM
copMy/sHPOBAHH 3aJ1ayH, TNOPSAOK H OPraHu3aius
ero paGotel. IlyHkThl paGoTalOT NO IJIaHAM, PacCH-
JlaeMBIM NpPEANPHATHAM B Hayaje Yyd4eOHOro ropna.
B HHX yKasbiBalOTCSl TeMaTHKa H BPeMsl NPOBeNEHHUSA
3aHATHH. 3a Mecsill IO OUEepeNHOro 3aHATHA IS mnpe-
niofiaBaTejiefl YHTAIOTCA YCTAHOBOUHBIE JekIHU. K Hx
YTEHHIO NPHBJIEKAIOTCS NPOGECCOPCKO-IpenofaBaTelb-
CKHI COCTaB MHCTHTYTa M BelyllHe CHeIHaJHUCTH ro-
poja, THE PpacrnosiokKeH KOHCYJNbTAallHOHHHIK ITYHKT.
KpoMe Toro, 3pecr mpenomaBaTesyd M CHyLIaTeNH MO-
TyT NOJYYHTb HHIWBHUAYAaJbHBlE KOHCYJbTAaUHH.

HncturyToM pa3paboraHbl peKOMEHAAIWH IO Op-
raHu3anum 1 o6GOpPYHAOBaHHMI0O KaOHHETOB 3KOHOMHKH
Ha npennpuaTtuax. OcHamensble HeoO6xomuMoOR yue6-
HO! JUTEepaTypoi, CIIPAaBOYHEIM MaTepHalioM IO OTpa-
CI¥ H COOCTBEHHOMY NpeANpHATHIO, OHH CTaJH Ha-
CTOSIIIUMH LEHTPAMH MeToaHudecKoit paboThl IO KO-
HOMHYECKOMY 0G6pa3soBaHHIO,

TpynHO TEPEOlEHHTh 3HAUEHHE PAacIpOCTPaHEHHS
nepeflOBOTO OMEITA B CHCTEME MEPONpPHATHH, Hanpas-
JIEHHBIX Ha NOBHiIeHHe 9 HEKTHBHOCTH NIPOU3BONCTBA.
Kax OTMeTH] B NPHBETCTBHH ydYacTHHKaM Bcecoros-
HOTO CeMHHapa, NOCBSIIEHHOr0 HOBHIIEHHI0 KAYECTBA
BBIIYCKaeMOfl DOPOAYKUHMH, [eHepasybHEI CeKpeTapb
LIK KIICC JI. . Bpexnes: «BHenpenne nepefoBoro
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omeiTa OBLLIO, €CTb M OCTaercsl nepBeiimell 0653aH-
HOCTBIO HAIIHMX PYKOBONSILIHX KaApOB, NapTHAHHIX KO-
MHTETOB, NPOGCOI3HHIX U KOMCOMOJIbCKHX OpraHu3a-
IIH{, BCEX YYaCTHHKOB COIIHAJHUCTHYECKOTO COPEBHOBA-
HHS, SIBASIeTCSI OJHHUM H3 BaXKHEWIOHX 3JI€eMEHTOB CO-
[HAJHCTHYECKOrO XO03AHCTBOBaHus». JleHcTBymomas
CHCTeMa Hay4YHO-TeXHHUecKoli HMHGOpPMAaNUH H Ipen-
Ha3HaueHa, B OCHOBHOM, JiJIs PaclpOCTPaHEHUST JNOCTH-
JKEHHH B 06/1aCTH HAaykH U TexHUKH. OpHAKO moJsyuae-
Mas NpeANpHATHAMH HHGOpMaIHsa He BCETHa pacKpHI-
BaeT CyTh, «<MEXaHH3M» IIEPEIOBOIO ONLITA U €ro Opra-
HH3aUHMOHHOE, 3SKOHOMHYECKOE H TEXHOJOTrHYecKoe
obecneueHue. A Ge3 3TOr0 BO3HHKAIOT TPYAHOCTH IIpH
M3y4YeHHH U HCIOJb30BAaHHM oOnbiTa. B cBA3M ¢ 3TUM
CHCTeMa 5KOHOMHYECKOro oOpa30oBaHUs SIBJSIETCSI OJi-
HHM M3 T€X HHCTPYMEHTOB, KOTOpH# NO3BOJISIET NOCTA-
TOYHO 3G GEeKTHBHO K IeJIeHallpaBJeHHO pelaTh 3Ty
BaXKHYI0 3amauvy.

Heob6xonnMo paspaboTaTe NeHCTBEHHBIH MEXaHHU3M
N0 M3YYEHHI0 H PacnpOCTPAHEHHIO NEepPelloBOro OMBITA,
B KOTOPOM Ba)XHyI0 pOJb JIOJIKHH CHIrpaTh pabGOTHH-

0b30P KHHUI

IlponsBoncTBeHHOE NNaHHPOBaHHE B yCJO-
BHsax ACVYIL Xapwekos, «[Ipamop» 1976, 88 c., mena 28 xom.

OnuiT skcnulyaTan¥d aBTOMAaTH3HPOBAHHHX CHCTEM YIpasJe-
HHfI Ha HEKOTODHX XapbKOBCKHX npelnpusarusx. OcobeHHOCTH
NPOHM3BOACTBEHHOTO TJIAHHPOBAHHA C NMPHUMEHEHHEM BBIYHC/IHTEJb-
Bofi TexHHkH. OnHcaHue Mojenefi ONTHMH3ANMH MJIAHOBHIX 3a/1aY
H psfa alropHTMOB, KOTOPHIE BXOJAAT B COCTAaB MaTEMaTHYECKOro
obecreyenns ACVIIL.

Kunra npepnasmavena afisi MHMKeHepHO-TEXHHYECKHX paGor-
HHMKOB, 3aHuMaromuxcsi Bonpocamu ACYIIL

Paspymenue. Tom 4. HccnegoBanHe paspymeHHs s
HHXKeHepHEIX pacyeroB. [lep. ¢ aura. M., <«MamHHOCTPOEHHEY,
1977, 400 c., nena 1 p. 78 k.

PesyabpraTel HCHEITaHHA Ha paspylieHne, MeToAbl oOpaGoTKH
SKCMEepHMEHTAJbHEIX JAaHHHX, BJIHSIHHE TeMnepaType, B TOM 4HC-
Je KpHorenHofi, Ha npoueccn paspymenus, Hecymas croco6-
HOCTh CBAapHHX cOeAHHeHHH, rHOKHX CTepXHel, Aerajieii u3 xpyn-
KHX MaTepHaJoB.

Kunra npepnasHayena [t HHXKeHepOB-KOHCTPYKTOpPOB, pac-
YeTYHKOB M HayYHHIX PaGOTHHKOB MAaIIHHOCTPOMTENBHOHA, CYyHOo-
CTPOMTEJIBHOH, CTPOMTENIbHOA M JPYrHX oTpaciiefl IPOMEILLJIeH-
HOCTH.

Pasymupiii B. M., Tosuenoe O. B. Onenka paGorTo-
cnocoO6HOCTH yCTpolicTB aBTOMaTHKH. M, «3Hep-
rus», 1977, 120 c., uena 41 xom.

HnxenepHas MeTojHKa KOJIHYECTBEHHOM oOLeHKH paboTocno-
co6HOCTH ycTpOiicTB aBTOMaTHKH. [IpHHUMNEI onpeneseHHSs! KOJH-
YeCTBEHHBLIX XapaKTepHCTHK paboTocMocoGHOCTH annapatyps! Io
sanacaM NpOYHOCTH. MalnuHHEIE MeToIH OlEeHKH paboTocnocol-
HOCTH YCTPOHCTB aBTOMATHKM H BHUYHCJIHTENHHOA TeXHHKH. Oc-
HOBHHIE CBeIEHHSI O BHIAX H LEJAX KOHTPOJS NMapaMeTpoB, Me-
TOAMYECKHX H HHCTPYMEHTAJILHEIX COCTaBJSIONIMX OWHGOK, Xa-
PaKTEepH3YIOIIHX [OCTOBEPHOCTh pE3YJILTAaTOB KOHTPOJSI.

HHra MOXeT OHITh HCNOJIB30BaHa CHELHaJHCTaMH, 3aHH-
MalolUMKCH pelleHHeM 3apmay o6ecneuennst paGoTocmocoGHOCTH
¥ oOpraHu3anuell KOHTPOJIA YCTPOHCTB aBTOMATHKH H BEIYHCJIH-
TEJIbHOA TEeXHHKH.

Poxunckuit 1. H. DxoHoMuKka cyxopemoHnta M,
«Tpancnopr», 1977, 196 c., nena 71 xom.

OcHOBHEIE BONpPOCH COBepIUEHCTBOBAHHSI SKOHOMHKH 32BOJ-
CKOTO peMOHTa MOPCKHX CyHOB, NyTH HX pemenns. IIpakTuye-
CKHE DPEKOMEHJaLUHH HHIKeHepHO-TeXHHYeCKHM paGOTHHKaM Cyno-
PEMOHTHEIX 32aBOJIOB H SKOHOMHYECKHX CcJyXG6.

Kanra mnpepynasnaveHa Anss paGOTHHKOB CYXOPEMOHTHEIX 3a-
BOJIOB M IapOXOACTB.

Cepenko A. H. n pp. PacuyeT ¢BapHHX COeaHHe-

Cynocrpoerue Nt 5, 1978 r.

KM TexHoJjoruueckux cayx6, ornenos HOT, BPU3 u
HTH npennpustuit, a Takxe OpraHu3oBaTb MJIAHOBOE
H IeJIeHaNnpaBjJeHHOe pacIpoOCTpaHEHHE M BHEIpPeHHe
nepefoBHIX METOLOB M INPHEMOB TpPyZa, OTPasHB 3TO
CrienMajbHLEIM pa3fesioM B IePCNeKTUBHOM IVIaHe 5KO-
HOMHYecKoro obpasoBanus kanpoB npexpnpudarus. Ha-
3pesia Takxe HeOOXOIHMMOCTb B CO3LAHWH THIIOBHIX
METOJMK 10 M3yueHHIO, 06061IeHHI0, ONHCAaHHIO U BHe-
IpeHHI0 TNepefoBoro omneita. PazpaboTka Takux JIOKY-
MEHTOB JIOJI)KHA OBITH NOpYyYeHa COOTBETCTBYIOLIUM
OTpacJIeBBIM HAyYHHIM LEHTPaM.

Baxuywo posp B COBepIIEHCTBOBAHHH Mep IO pac-
NPOCTPAHEHHIO INEePEJIOBbIX INOYHHOB MOXKET CHIIPaTh
opranM3anus Ha Gase NPeAUPUSITHH, e 3TH NOYHHE
BO3HUKJIH, 3aBOACKHMX M MEX3aBOJCKHX LIKOJ IO H3y-
YEHHI0O H BHEAPEHHIO NIEPEeIOBOrO OMNHITA.

Crnoco6¢cTBOBaTh NOBHIIEHHIO 3¢ ()EKTHBHOCTH 3TON
pa6oTsl MOryiiH Obl, HanpuMep, OGLIECTBEHHBIE CMOTPH
KOJIJIEKTHBOB IPENANpPHSTHH Ha JYYIUYI0 IOCTaHOBKY
JleJia 10 BBHISIBJIEHHIO H PaCIpOCTPAHEHUIO NePeIOBHIX
IIOYHHOB H NpPHEMOB TpyZa.

HHfE H KOHCTpYKuHi IlpuMepn uH 3apgaul. Kues,
«Bua mxona», 1977, 336 c., nena 89 kor.

IlpueMrl ¥ MeTOZLBl pacyeTOB MPOYHOCTH CBAPHHIX M MASHEIX
COeNMHEHHA M SJIEMEHTOB CBAPHHIX KOHCTPYKUMH NMpH passHYHBIX
pexuMmax uMXx Harpyxenus. [IpuMepel pacyera OCTATOUHHX CBa-
pounblx nebopManuii m HanpsKEeHHH, BO3HHKAIOIMMX NPH CBapke
METaJMIOKOHCTPYKIIHA.

Kunra npegnasHaueHa B KauectBe yuyeGHoro mnocoOusi mJiA
CTYJIeHTOB CBapOYHHIX clielHaJbHOCTeH TEXHHYECKHX BY30B H HH-
JKeHepOB, 3aHMMAIOILMXCA pacueTOM H TMpPOEKTHPOBaHHeM CBap-
HEIX KOHCTPYKIIMI.

CxeopyeBckuit A. K., Ipombicioe E. B. YpaBuoBem#u-
BaHHe Bpamalpiiuxca Mmacc ruponpu6opos. JI,
«Cynoctpoenue», 1977, 248 c., uena 1 p. 03 k.

Bonpocs ypaBHOBelIHBaHHsI BpaUAIOIHXCH MacC THPOCKO-
NHYeCKHX H APYrHxX npu6opoB, MeTOAH NMpPOEKTHPOBAHHA aBTOMa-
THYEeCKHX GaJaHCHPOBOYHHIX MalIHH. CHCTEMHO-CTPYKTYPHHIM aHa-
Ju3 oOheKkToB GaNlaHCHPOBKH H (OpMaJIH30BaHHOE  ONMHCAHHE
CTPYKTYPHl H OCHOBHHIX 3BEHbEeB TeXHOJIOrHYecKoro mnpoiecca Ga-
JIAHCHPOBKH, YYHTHIBaeMble IpH pa3paboTKe OCHOB IPOEKTH-
POBAaHHfI aBTOMaTHUeCKHX O6aJlaHCHPOBOYHHIX Maulun, ODusHye-
CKHEe MpolecCH, CONPOBOXKJAIOUIHe YCTpPaHeHHe HeypaBHOBeIileH-
HOfl Macchl MeXaHHYeCKHMH, SJIEKTPHUECKHMH H JIa3€DHEIMH CIIO-
co6amu. MeTonsl MHOrOypoBHEBOA OLEHKH NpoueccoB GaJaHCH-
POBKHM pa3MYHEIX JeTallell, OCHOBaHHHie Ha o6paloTke TexXHo-
Jorndeckux IorpeliHocTefi ¢ INOMOLIBI0 MaTeMaTHuecKoro anma-
pata. Meronnka pacuera oXupgaemMofi TOYHOCTH H IPOH3BOJH-
TeJbHOCTH OaJlaHCHPOBKH; crnocolHl OnpefiesleHHs] SKOHOMHYECKOR
3¢ dekTHBIOCTH NPH TNpPOEKTHPOBAHHM H BHEIPEHHH HOBEIX Me-
TOJOB YpaBHOBELIMBaHWA  Bpamamomuxcad Macc B npuGopo-
CTpOEHHH.

Kunra npenHasHauena paJsi HHKeHepHO-TeXHHYeCKHX paboT-
HMKOB, 32HHMMAIOILHXCSl NPOEKTHPOBAHHEM, HM3rOTOBJEHHEM, 3KC-
IylyaTauHel H peMOHTOM CaMHIX pasJIHYHBEIX NpHGOPOB, CcOnep-
KaluX BpalalouIHecss MacChl.

Cmonsik C. A. [IlnasEpoBaHHe MHOrFOHOMEHKa-
TYPHOTO nNpPpOH3BOJLCTB2a (3KOHOMHMKO-MaTeMa-
gnqecxue Moneau). M., «OxoHoMHKa», 1977, 142 c., neHa
3 Kor,

ITpoGseME 9KOIIOMHKO-MaTeMaTHYeCKOro MoJeJHpOBaHHS pas-
BHTH OTpaciefl, BHNYCKAIOMHX IIHPOKYI0O HOMEHKJaTypy H3le-
Jufi. Mozenu, no3soasioure NpH paspaboTKe ImjiaHa ydecTb orpa-
HHYEHHbIE IIPOM3BOJCTBEHHEIE MOLIHOCTH NPeANpUATHH, BJIHSHHE
(akTOpOB BpeMEHH, KOHNEHTPALHH, CNeuHasH3alliH INPOH3BOCT-
Ba. [IpensoxeHnss no coBeplUeHCTBOBAHHIO METOJOB Yy4YeTa YKa-
3aHHHIX (AaKTOPOB H NPHHIMIIOB ONpefesieHHst SKOHOMHYEecKoH
3¢ eKTHBHOCTH XO3AHCTBEHHBIX MEPONpPUATHI.

Kunra paccunraHa Ha paGOTHHKOB IJIAHOBRIX OpraHoB, Ha-
YYHO-HCC/IENIOBATENECKHX H INPOEKTHLIX OpraHu3anufi,
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BJIKNAHKE OBKATKH POJIMKOM HA
H3rHBHYH0 NPOYHOCTb 3YBYATLIX KOJIEC

A. B. Muxatinos, I'. H. Qusumonos, H, . Beixoecruli,

K. H, Haumroxun
YIK 621.833:639.4

Ha coBpeMeHHHIX OTEUEeCTBEHHHIX CYnax B pEayK-
TOpax IJIaBHEIX NBHraTeJCH NMPUMEHSIOTCH KpyNHOra-
6apuTHLEIE BHICOKOTOYHBIe 3yGuaThie KoJeca. [las u3-
TOTOBJIEHHS TAKHX KOJIeC B OCHOBHOM HCIOJIb3YIOTCS
cranu Mapok 30X2HB®A, 36X2H2M®A, 38X2H2MA,
38XH3M®A mnocne 3akKalKH H BBICOKOTO OTITYCKa,
uMelomue karteropun npougnoct  KIISH0—KII80.
B cBa3u ¢ GoaplIMMH pa3MmepaMu 3yObsl KoJieC 3aga-
CTyI0 He MOJBEPraloTCs a30THPOBAHMIO HJIM LiEMEHTa-
uvn [1]. OgerM u3 nmyTeil NOBHILIEHHST HECYIIEH CIIO-
COGHOCTH TaKHX KOJeC sIBJsSeTCs TepMuueckas obpa-
6oTka Ha O06o0Jee BHICOKYI) KaTErOpHI0O IPOYHOCTH,
Hanpumep  KII100—KII120. OpHako noBHIUeHHE
IPOYHOCTH METaJjJla NPHBOLHT K CHHXKEHHI0O TOYHOCTH
Hape3KH 3y0beB, IO3TOMY 3TOT NYTh YJydlleHHs pa-
60TOCIOCOGHOCTH 3y6uaThHIX KOJieC He BCerjfia sBJIseT-
CSi IpHEMJIEMEBIM.

B aTOM cinyyae noBHIIEHHE Hecyllel CIOCOOHOCTH
3y6uaTeIX KOJIeC BO3MOXKHO 3a CYeT NIpUMEHeHHs Me-
TOLOB IIOBEPXHOCTHOrO IIacTHYeckoro jaeopMupo-
BaHus.

Ilpr noOBEpXHOCTHOM IIacTHuecKoM nedopMHpO-
BaHUH NOBHILIAETCS INPOYHOCTbL HAPYKHHIX CJIOEB Me-
Tajjla ¥ ONHOBPEMEHHO BO3HHKAIOT OCTATOYHLIE CXKHU-
Malonpe HanpsikeHus {2, 3, 4]. CreneHb NOBEILIEHHS
IIPOYHOCTH, a TaKKe YPOBEHb OCTATOUHBIX HaIpsxKe-
HHH, BJHAIOIINX Ha YCTAJOCTHYI0 IPOYHOCTh 3yb6ua-
THIX KOJIeC, 3aBHCSIT OT pexXHMa TepMHuYecKOoit obpa-
OOTKH, TOJIIIUHEL YIIPOYHSEMOIO CJIOS, HCXOMHOH NpOoy-
HOCTH M IJIaCTHYHOCTH MeTaJjlia.

Ilenpio NpOBeNEeHHHIX HCCIENOBaHHA OBLIO H3yye-
HHE BJUSHHS OOKAaTKM BIAJUH POJIMKOM Ha HU3THOHYIO
YCTaJIOCTHYIO IPOYHOCTDL 3y0OUaTHIX KOJIEC B CPABHEHHH
C TepMHueCcKoll 06paboOTKOMN KoJieC Ha KaTErOPHH Npoy-
Hoctn KII80—KII120. McnwiTanusam nopseprafinch
LUJIHHAPHYECKHEe NMpAMO3yOHe KoJieca, U3rOTOBJIEHHBIE
n3 craneit 38X2H2MA u 38XH3M®A ¢ monynem 3y6-
yaToro satenyeHus m,=6,0 MM, guciom 3y6beB Z=
=22, mmpuHoi 3y6reB B=18 mM. [lorpemnoctn us-
TOTOBJIEHUSI KOJleC HAaXONMUJUCh B IIpefesax JONyCKOB,
IpefyCMOTPEHHEIX 8-f CTeneHbI0 TOYHOCTH IO COOT-
BETCTBYIOLEMY CTaHAAapTy. XapaKTepPHCTHKH MeXaHH-
YeCKHX CBOMCTB MaTepHaja KoJjieC IpPenCTaBJEHH B
Tabauue.

O6kaTka Bnaguy 3y6beB BHINOJHAJNACH C IIOMOIIBIO
OJJHOPOJIUKOBOTO O6GKATHOIO0 NMPHCIOCO6JEHUS NPYKUH-

noro Ttuna KoHcrpykumn IHHHWHKWTmam sa pgsa mpo-
xoma co ckopocTeio 200—350 mm/MuH. Kak n3BecTHO,
OCHOBHHIM (akTOpOM, olpenensiomuM 3 ¢PeKTHBHOCTD
3TOTO mpolecca, fABJAsgeTcs Yycunue o6katku. C ero
yBesanyeHueM 3(QGeKTHBHOCTE OOGKAaTKH BO3pacraert.
Ilpu 3TOM, OnHAKO, CiIeAyeT YUHTHBATh, YTO 3HAYH-
TEJbHOE YCHJIHe OOKATKH BHI3LIBAET YBEJHUYEHHE Je-
¢opManuu BrnagHHH 3y06a, YTO, B CBOIO Ouepenb, MO-
JKeT OTPHUATENBHO NOBJHATL HAa TOYHOCTh 3yOuaTHX
KoJiec H X paboTOCNOCOOHOCTS.

Mexannyeckde CBOACTBA MaTepnaja 3ybuaTbix Kojec

Mapka TepMmuye- °B 0.2 3, ¢, a,,
ckas o6pa- ' y o HB
cTanu 6otka | xrc/mm?| krcjmm?| % % | kre-mjeM
38X2H2MA | OT1xur | 735 | 35 18 34 — 217
38XH3M®A | 3axanka | 99— | 87— | 13— | 42— |6,8—7,2| 296—
+ ornyck| 100 | 87,5 | 18 | 48 299
Ha KII80
38XH3M®A | 3akaaka {130—|117— | 11—|51—{6,8—7,2| 389—
4+ ornyck| 132 | 120 [11,5] 52 401
Ha KIT120

B npoBeneHHEIX 3KCNepHMeHTaxXx Ha 3y0uarhix KO-
Jecax ¢ kareropusamu npousHoctd KIT40 u KII80 Bna-
IUHB 3yObeB OOKAaTHIBaJIHChL ¢ ycuausMu ot 100 mo
1000 xrc. B pesynsTare yCTaHOBJEHO, YTO yCHJIHE OO0-
katku 100 Krc He OkasHiBaeT BJHSHHS Ha H3rHOHYIO
IPOYHOCTh 3yOuaThIX KOJIeC, NOCKOJBbKY HE BEI3BIBAET
nnacTuyeckux pedopmanuit Bo BmanuHe 3y6a. C mo-
BHIIIEHHEM YCHJHH OOKaTKM H3ruGHas YCTaJOCTHas
IPOYHOCTh 3yOb€B BO3pacTaeT CHayaJjaa OwicTpo (nO
ycmiust 250 krc), 3ateMm Gojiee MeNJIeHHO, a HayHHaA
¢ ycuauii 700 Krc, ee npHPOCT He3HayHTeneH. Ilpu
yeunuax o6karkm 700—1000 xrc nabaiomaHCh 3Ha-
yuTesbHEE nedopmanuy BnapuH 3y6beB, OCOGEHHO Yy
KoJiec, HMeromux kareropuu npounoctn KI140 u KII50.
AHanu3 nosydeHHBIX pPe3yJbTATOB ITO3BOJIMJI JJS HC-
NBITHIBAEMHBIX 3y04YaThX KOJIEC NPUHATh YCHJIHS 006-
KaTkH, paBHble 250—500 kre.

Ilpu noproToBke K 06KaTKe 0co60e BHHUMaHHE Yyie-
JIsl1och KOH$Hurypauun paboyeil yactu pedopMHpPYIO-
IIlero poJinKka — OHa Ghljia BhI6paHa Takoi, 4ToOH NpH
obkaTke medopManuu NojBepranach TOJLKO Nepexoj-
Hasl KpMBas BHajguHbl 3y6a, a NHO BOAWHEI HE Jie-
¢opmupoBanoce (puc. 1,a). Bnaropaps stomy yna-
JIOCh JNOCTHUTHYTb HauboJblIero yHnpOuHEeHHs MeTajia
B ONACHON C TOUKH 3PEHHS H3rHOGHBIX HaNpsKEHHH
30HE M HCKJIIOUHTH H3JHIIHEe IPHJIOXKEHHE YCHJIHA K
y4acTKy BHAjgHHH, He TpebymoouleMmy ynpounenus. O6-
KaTHble POJIMKH H3roTOBJSAAKCh H3 cranu I11X15, Teep-
nocth mo pabouemy npodmao 55—60 HRC.
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Jns ompepenenus: BénuuuHB gedopmanuu B pe-
3yJbTaTe 0OKAaTKH HECKOJIbKO BIAJHH 3yObeB NOABEp-
rajjuch U3MEpPEeHHSIM ¢ MOMOLIBI0 HHCTPYMEHTAJBHOTO
MHKpOCKONa a0 H mnocjie ob6kaTkH. Mamepenus mokxa-
3aJI4, 9YTO BNAJHHE 3yOheB He(OpMHPOBAHE IO BCEH
NepexoHO! NMOBEPXHOCTH, IpUYEeM MaKCHMaJbHbIE fe-
¢opmanun (0,05—0,08 MM) nNpHXOAATCS KaK pa3 Ha

z) 0)
S
o —
405-G06,
1 | — '—'>t
g7 , ‘
R2 2 | \ &2

Puc. 1. Npoduas ynpounsiomero poJuka(a) m 06-
JJaCTh OCTaTOYHOH pedopMauuM BOAAHHBEI MeEXKAY
3yobsimu (6).

HaunboJsiee HaNpsxKeHHYIO 30HY (puc. 1,6). Ananoruy-
HHE JaHHble OB IOJNYYEeHH NPH H3MEPEHHH MHKDO-
TBepHOCTH MeTajua (puc. 2). I'lo nuy Bnajgun usaMene-
HHEe MHKPOTBEPIOCTH OT IOBEPXHOCTH B Iay0b MeTaJ-
Jla [IOYTH He HabJI0fanoch, B TO BpeMs Kak B pagHyc-
HO#l 30He MHKPOTBEPHOCTh IOC/Te OOKATKH PE3KO BO3-
pocia (y noBepxHoctn ¢ 350 mo 650 HV). Haxkuen
pacnpocTpanmics Ha ray6uny no 0,10 mm.

C mnoMompl0 3BOJBLBEHTOMepa OB IPOM3BeNeH
KOHTPOJIb M3MEHEHHs] TOYHOCTH 3yOLeB JI0 M IIOCie
o6kaTKH M salHCh KpHBO# mnorpemHocrefi. Xapakrep-
HEHE 3BOJILBEHTOrPaMMbl HPO(QHIBLHOH IOBEPXHOCTH

Hv

600

7
400 \4‘
x */ 2 '\'\x'_"_—.
x ¥ *
o
w 0% 008 012 I3

Paccmostue om nolepxHocmu, mm

Puc. 2. 3aBHCHMOCTH MHMKPOTBEPIAOCTH OT paccTos-
HHMS N0 MOBEPXHOCTH MeTaJja B paiioHe BNafMHbI
mMexay 3yOesimu nocie o00XaTKu pPoOJSHKOM.

1 — B nepexopHo#t o6aactd; 2 — N0 AHY BOafHHE,

IByX 3yObeB HO M mnocne OOKAaTKH INpeACTaBJIeHbl Ha
puc. 3. Bausuue npouecca miactHyeckoro pedopmu-
poBaHHsA BnaauHbl 3y6a Ha M3MEHEHHE TOYHOCTH 3Yy6-
YaToro KoJieca MJOJIKHO NPOABJIATHLCS B H3MEHEHHH
yIjla HaKJOHA KPHBOH, XapaKTepH3YIOLleH TOYHOCTb
npoduns. AHANMH3 NONy4YeHHBIX KPHBBIX IOKa3aJj, yTo
yroJl HX HaKJOHA OCTajCsg HeHaMeHHHIM. CienoBa-
TEJbHO, HCXOHAsl TOYHOCTh 3yOYaTHIX KOJieC NpH NpH-
HATHIX YCJIOBHSX OGKaTKU He M3MEHseTCs.
DKcrneprMeHTalbHEe 3y6uaThle KoJeca OBlIM 1OX-
BEPrHyTHl H3rHOHBIM YCTAJOCTHHM MCIHITAaHHSAM Ha

CypnocTrpoenue Ne 5, 1978 r.

pe3onaucHbix Mamunax «lllenk» ycmnmem 6 u 10 Tc
IPH aCHMMETPHUYHOM LHKJE HArpy3KH C NOCTOSIHHEIM
Koaduuuentom acummerpuu K. =0,25. Hacrora na-
rpyxenust cocraBasna 2000—2600 nMKJIOB B MHHYTY,
a CyMMapHOe YHCJIO IHKJIOB gocturano (5—10) - 108,
IIpH HCNBHITAHHAX HA YCTAJOCTHYIO MPOYHOCTDH HCIOJb-
30BaJHCh InpucnocobiieHusr, 06ecreynBaronye NpPHUJIO-

) 8)
..JV a dl
AN U\Jh /L\, /

f\ff

b)

Puc. 3. XapaktepHbie S5BOJLBEHTOrPaMMpl NPOGHILHON
DOBEPXHOCTH 3yOheB: @y 6 — no0 O6GKATKH BHAJMH;
8, 2 — nocJje 00KaTKH BnaJHH.

JKEHHe Harpy3k# K JABYM 3yObsIM HCCJENyeMOro KoJie-
Ca B HOpDMAaJbHOM HamnpasJjieHuH. [Ipu 3TOM OAHH H3
3yObeB SIBJIAJICA ONOPHHEIM M HE YUHTHIBAJCH B pe-
sysabTaTax McneltTanui. Ilpucnocobuaennss obecneynBa-
JIU TaKXe MOCTOSHHOEe OT Hadajia A0 KOHILA HCIHTAa-
HHE MeCTO NPHJIOXKEHHs Harpy3kd Ha npoduie 3yba
H PaBHOMEPHOCTb €€ pacrnpeneyieHusl Mo AJuHe 3y0a.
KoHTpO/sb 32 yCTAaHOBKO# KoJieca OCYIUECTBJISJICS B
HAyaJbHOH YW KOHEYHOH CTaJHAX HCNBITaHHA ¢ IIo-
MOILBIO CHELHAaJbHOTO OITHYECKOr0 KOOPOHMHATHOTO
ycTpoicTBa. McnbiTanuss npOBOAHJHCH IPH TeMIepa-
Type okpyxkatouiero Bo3nyxa 20° C. [lorpemHocTs Ha-
rPy3oK He mpeBHIuana *+5%.

MaxkcumanbHble MECTHBIE HANPSIXKEHHS B HOXKE
3y6a, COOTBETCTBYIOLIHE Ipefiesy BBHIHOCJIHBOCTH IIPH
OTHyJIeBOM (NyJbCHPYIOIIEM) [HKJIE H3MEHEHHs Ha-
OpsKEHHH, PAaCCYUTHIBAJHCH IO CAenyIOIIHM ¢opMy-
Jlam:

— S prmax (1 — Ro) .

To.3 = ’ (1)
0.3 Sk — Rc.crmax
P"max Cos &,
cl'max = an Y 9 (2)

TO€ O,uax — MaKCHUMaJIbHRlE MECTHHIE HanpsKeHHs
IIPH aCUMMETPHYHOM IIHKJIE, Krc/MM2;
R; — x03QdHUHEHT aCHMMETPHH IIHKJa;
P, max — MakcuMaJbHOE 3HAUEHHE HarpysKH, Kre;
B — mupuna 3y6a, MM;
m, — MOAYJb 3y6uaToro 3anenyeHus, MM;
0y — NPOQHILHEIA YroJ HCXOZHOTO KOHTYPa,
rpax (AN HCHBEITHIBABIIMXCA  KOJIEC
oy =20°);
Y — koadduument dopmu 3yba, onpexmednsie-
Meiit no metonuke B. H. Kynpsasuesa {5],
IpH YCJIOBHH IPHJIOKEHHS Harpy3Kw Ha
paccrosunu 0,5m, OT BeplIUHH 3y0a;
S, — HCTHHHOe CONPOTHBJIEHHE pa3pHBY Ma-
TepHana 3y6a, Krc/mMmm2.



TexXHOAOIHA CYAOCTPOGHHA M MALIHHOCTPOCHUSHA

[Tocnenusia Bénuunua ompesnensercs no peayabTa-
TaM HCNHTAaHHA 06Pas3IOB Ha pacTsKeHHe JHOO IO
¢opmyse M. C. Iposna [6] S, = 1,083, 4 65, koTo-
pas HauGoJiee JOCTOBEPHO OTpaKaeT KOPpeEJSIHOH-
HYIO CBSI3b MEXJIY Og,2 H S Iust 2
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npsixkeHudl, NOSBHUBINUXCS B pesyabtate o6KaTKH, B
nepexonHO 30He 06HapyXKeHO He OBLIO.

TakuM 06pa3oM, IPOBENEHHLIE HCCIAENOBAaHHs IIO-
Ka3aJii, 4To0 oO0KaTKka BHAIHH 3yObLeB POJIMKOM CYIIe-

6)

CpeIHeyrJepOAHCTON KOHCTPYK-
Ga.i
K/

Gﬂ.?
K2L/MA

dopmyna (1) BriBegeHa Ha
OCHOBE CXeMaTH3HPOBaHHOM JHa-

LHOHHOH CTaJIH.
80

rpaMMBl NpPeNeNbHBIX aMIIHTYI

80

IHKJIa, XapaKTepH3yIolLlleH 3aBH-
CHMOCTh MEXJYy BeJHYHHAMH 70

70

CPEIHHX W NpENeJbHBIX Hampsi- .

XeHuit nukna [7].
50 >

&0

50

PesyabTaTel H3ruOHBEIX yCTa-
JIOCTHEIX HCHBITaHHH 3y0uaThIX

\u~o-

KoJieC NpeJiCTaBJeHkl Ha PHC. 4, @,

50

6. IlonyueHHEIE NAaHHBIE OKA3bI- 50
BalOT, 4TO YBEJHYEHHE IIPOYHO- .S

(o]
50 SSeup/ilf, \

\)\o—

CTH MarepHaJja 3y6uaThX KOJIeC
TpH TIepexojie ¢ KATeropuit npoy- 4

/,
oft

40 40

noctu KII40—KII50 na xartero-
puio npounoctd KII80 u ¢ xare-

/]

J0 Ja

ropun KII80 na KII120 npuso-
IHT K POCTY U3rHOHOH yCTaJIoCT-
HOH TIPOYHOCTH COOTBETCTBEHHO
Ha 10—15 u 13—25%.
YBenuuenune YCTaJOCTHOH
IIPOYHOCTH B pesyJabraTte 00OKar-
KH 6oJiee 3HAUYHTENbHO IO CpaB-
HEeHHIO C TepMHuecKoi o6Gpabort-
KOH M AJI1 OTOXKXKEHHBHIX 3y6ua-
THIX KOJIEC COCTaBJSIET NpPHMEp-
Ho 20%, a jmas KoJiec, MOJBEPT-
HYTBIX 3aKaJKe C BBICOKHM OT-
nyckom Ha KII60—KII80, — 33—42%. Hekotoprie
CIEeNHaJHCTH CYHMTAIOT, 4TO oOKaTKa BuaguH 3¢odex-
THBHA TOJIBKO JJIsi HOBHIX 3y04aThIX KOJeC, a IIpH
o6kaTke KoJiec, OBIBIUMX B 3KCIIyaTauHH, B 30HE
nepexofia OT HeOOKaTaHHOH 4YacTH K OOKaTaHHOH
NOSABJSIIOTCH PAacTACHBAaKOLINE HAUpPsKEHUs, OTpHIla-
TEJILHO BJIHSIIOIIHE HA HM3rHOHYI0 IPOYHOCTH 3yOua-
TBIX KoJiec. Il MPOBEpPKH 5THX IPEANOJOXEHHH Obl-
JI1 NPOBeJeHH HCCJIENOBAaHHSI M3THOHOH yCTaJIOCTHOM
npouyHOCTH 3y64daThix KoJsec u3 cranu 43H, koropoie
3KCIIYaTHPOBaJUCh B TeyeHHe 52414 u. XuMHueCKHi
coctaB Marepuana kojeca: C=0,4%; Si=0,25%;
Mn=0,57%; Ni=1,23%; S=0,015%; P=0,01%;
Mo —cnenpl. MexaHnyecKHe CBOWCTBA CTaJH IOCJE
sakanku c¢ 870°C m ornycka npu 600°C: op —
67,6 xrc/mMm2?; coo— 34,8 kre/mm?, §—22%; Y—
44,9%. O6pasupl-pefikn TONUUHOA 15 MM BHIpe3asHCh
IIEpIIeHANKYJSAPHO  HANpPaBJEHHI0O  PACIOJOXKEHHSs
3ybbeB. OpgHa vacTe 00pasmoB NOjBeprajlach ycra-
JIOCTHEIM HCHEITAHHSIM Cpa3y nocJje BHIPEe3KH M3 KoJe-
ca, a apyrasi— rnocje oO6KaTKH BNAgMH 110 ONHCAHHOM
BHIIIE TeXHOJOrnH. Kak BHAHO M3 pHC. 4, 8, IpHMeHe-
HHe OOGKaTKHM NO3BOJIWJIO YBEJHYHUTb H3TrHOHYIO ycra-
JOCTHYIO INPOYHOCTh 3y0UaThIX peek Oojiee yeM Ha
25%. OTpHIaTeNbHOrO BJHSHHS JONOJHHTEJIbHBIX Ha-

O — OmMO¥MEeHHOE COCMORHUE

QoGag 2 48020
N 165

® —obxamxka ¢ ycunruem 250 xzc
500 xzc

Q2asgs 2 4 602
N 10°
O —mepmuvecxoe ynyswenue wa KNBY
® - o - Ha KN 120

® —AKN80 +obxamxa ¢ ycuruem 250 nzc
© »» - 500 w2c

0oyl 2 & 8020
N-10°
O -ucxolwoe cocmogHue
@ —o0xamxa Bnadun poNuxosm

Puc. 4. 3aBHCHMOCTb MaKCHMaJbHBIX MECTHHIX HanpsiKeHHMA B HOXKe 3y6a OT yucaa
nHKJI0B Harpysku jas craau 38X2H2MA (a); 38HX3M®A (6); 43H (s).

CTBEHHO IMOBEIIIAET H3THOHYIO YCTAJIOCTHYIO MIPOYHOCTD
KaK BHOBb H3TOTOBJIEHHHIX, TaK M OBIBIIMX B SKCILIya-
Tanuu 3y6uaThix kKosec. C TOUKM 3peHHMS H3rHGHOM
NpPOYHOCTH 0OKaTKa GoJiee 3¢ (eKTHBHA IO CpaBHEHHUIO
C TepMHueckoii 06paboTKOfi KoOJeC NPH IMOBHILEHHH

KaTeropnu IIPpOYHOCTH.
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OKPACO4YHAAl YCTAHOBKA ,,KANIbMAP“

B. A, ®puoc, E. b. Aaexcees
YIK [667.637.233.3:629.12.011]:667.644.3

K uucny naubosee gyacTo NpUMeHsieMBIX JiJIs1 OKpa-
CKM IIOJBONHON YaCTH KOpPIyca OTHOCHATCS aHTHKOPpO-
snoHHas Kpacka DK)KC-40 um nmporuBooGpacraroimas
kpacka XB-53. OgHako OHM MMEIOT CpaBHHTEJBHO He-
GoJbLIoi CPOK 3aIUTH 0T KOppo3un (DK)KC-40 — ne
Gosee nByx JeT) u ob6pacranus (XB-b3 —ne Oogee
noayropa Jiet). Kpome Toro, MHOrocjaOHHOCTE TaKMX
nokpuTHit (4—6 cyg0eB), 3HAUNTEIBPHOE BPEMS CYIIKH
KaxJOoro CcJjosi, HeIONYCTHMOCTb HAHECEHHS KpPacKH
XB-b3 MeTronoM pacnblieHHs — BCe 3TO NPHUBOIHT K
YBEJHUYEHHIO NPOJOKHUTEJLHOCTH OKPAaCOYHHIX pabor.

TepMonyacTHyHBEIE NPOTHBOOOpACTAIONIHE KPacKH
B 3TOM OTHOIEHHH Gosee addexruBsb. K HHM, mpe-
KJile BCEro, cieiyeT OTHECTH TepMOIIaCTHYHBIE Kpa-
cku tuna SJIH-7A u TIIK-868, npencrasasiiomue coboii
criaB KasHuOJH ¢ BOCKOOOPa3HEIMH BeEIeCTBAMH H
BEICOKOMOJIEKYJISIPHBIMH COEIHHEHHSIMH. DTOT CIJIaB
BKJIIOYAeT B KayeCTBe TOKCHHA OKHCh HJH 3aKHUCh
Menu. TepMonyacTHYHbIE KpacKH HMMEIOT 3HAYHTEJb-
Hble IpeMMYyLIecTBa Nepej TPaAUIHMOBHEIMH, TaK KakK
NOKPHITHS B 3TOM CJydae HMEIOT BCEro JBa CJIOA
(BKJIOUasi TPYHT), BpPeMS HX BBICHIXaBHUSI (3aCTHI-
BaHUSI) IPU TeMIlepaType OKpPYKAaIOLIEro BO3AyXa

or —10 mo +35°C ne Go-

_ Jee 5 MuH, paborocnocob-

" HOCTb IIOKPHITHS IIPH CO-

w L GJIIONIEHHH  OmNpe/leJIeHHBIX

w o $ TEXHOJIOTHYECKHX PEXKHMOB

- HaHeceHHs ofecleyHBaeTcs

‘ B TeueHue 4—>5 JerT.

’ Jlnsi  MeXaHM3HDOBaH-

S HOT'O HaHECEHUSI TepPMOILIa-

CTHYHBEIX KDaCOK CO3]aHa

yctaHOoBKka THna <«Kajb-

map» (puc. 1). J[locroun-

< °  CTBaMH YCTaHOBKH SIBJISIIOT-

- : ca obecrneyeHue 3a7aHHOrO

~ ’ : Juana3oHa TeMIepaTyph

pacnyiaBjieHHOR Kpacku

npu HaxHecesMH (100—

140°C pmna SH-7A, 140—

180°C nmna  TIIK-868),

obecrieueHHe HenpepHIBHO-

CTH IIpoliecca HaHECeHHSH

KPackH, HCKJIIOYeHHe BHIA-

JIEHUSI OTHENBHHIX KOMIIOHEHTOB B OCAaJIOK, HOJJepKa-

HHe HeOoOXONMMOH TeMIepaTypH pacIJaBJeHHOH Mac-

CBl B IIpollecce ee Nojayd OT 3arpys3oysoro 6axa mo

pPaCHLIIHTEJBHOIO COIJIa, BO3MOXXHOCTb peryJHpoBa-

HHUS NABJIEHUS IPH HaHECEHHH NOKPHITHSl B 3aBHCHMO-

CTH OT TeMIlepaTypHl OKPYKalollel cpeisl U THIA Kpa-
CKH, BLICOKasi MPOH3BOAUTENHLHOCTL OKPACKH.

OCHOBHBIE TEXHHYECKHE XAPAKTEPHUCTHKH YCTaHOBKM

ITpousBoAMTENBHOCTE OKpPacku, M2fq . 10200
Ilopaua Hacoca BLICOKOro paBJieHus, J/MuH 14
JaBnenne Kpackm, Krc/cm2 . 10250
JlaBnenve NOABOAMMOrO CXAaTOro BO3AYXa,
Krefem2 . . . . . . . . . .05-5
MomHocTh HarpeBaTeJbHBIX 3JeMeHToB, KBt 25
InuHa Dasros, M « « .« « o 15
Macca, xr . . . . . . . . . 600

Puc. 1. O6wmii Buj ycraHos-

Ku <«Kaapmap» pas  Hasece-

HHSL TEPMONMJACTHYHBIX  MoO-
KPLITHII,

Cynocrpoenue Nt 5, 1978 r.

B cocraB ycranoBku «KajnbMap» BXOIHT 3JEKTpPO-
ob6orpeBaeMbll 3arpysouHblii 6aK, BEYTPH KOTOPOIO
NOMEIEH TOXe Oo0OrpeBaeMubli pOTOp, NPHUBOAUMEII
BO BpalleHHe Yepe3 pPeMeHHYIO Iepejpady NHEBMOTYp-
O6unoii. B oxmnOM Kopmyce ¢ 6axkOM CMOHTHPOBAaH
NIOPUIHEBOH HACOC BHICOKOrO I AaBJIEHUS, IPHBOIOM KO-

A, wrefem?

Puc. 2, 3aBucHmMoOCTb
afire3HOHHON  MPOYHO-
CTH  TEPMOIJIACTHYHG-
ro nokpoitua (S1H-7A)
OT TOJUIMHBLI HJIH TeM-
nepatypsl  OKpymXaro-

ero BO3AyXa. 30

1 — 3aBHCHMOCTh OT TOJ-
LIHHL! MOKPHLITHA IIPH TEM-
nepatype —5°C; 2 u 8 — 20
SaBHCHMOCTH OT TeMmmnepa- s
TYPH BO3jyxa InpH TOJ-
HLIMHAX MNOKPHITHA 2 ¢

J

I
i
/

AN

0,75—1,0 M. 10 /
0
49 10 19 8, mr
- 10 0 7” t, Oc 20

Toporo cayxut nuesmounmauunp. Ilomaua pacnnab-
JIEHHO! KPaCKH K pPAaCHHJIUTEJLHOMY NHCTOJIETY IPO-
MU3BONUTCS IO HaNOpHHIM oOOOrpeBaeMbIM IJIaHraMm,
HNOJK/IOYEHHEIM K YCTaHOBKE TakMM 00pa3oM, 4TOOHI
obecrieyTh B HHX LUPKYJasinMi0 Kpacku. Harpesa-
TeJIbHBIE YyCTpoficTBa 6aka, poTOopa H IIJAHIOB IOA-
KJIOUeHb K OJIOKY ITHTaHHs,, B KOTOPOM HalpsiKeHHe
380 B cruxaercsa no 36 B.

B npouecce npoM3BOACTBEHHHIX HCHOBEITAHHH YCTa-
HOBKH Okpameno Gosee 10 teic. M2 noBepxnocT. Kak
NOKa3aJH HUCCJIENOBaHHS, C VBEJIHYEHUEM TOJIIHUHH U
NOHHXKEHHUEM TeMIepaTyphl HAIpPSXKEHUS B IOKPBITHSX
BO3pacTaiT. Taxk, B NOKPHITHAX TOJIIHHON GoJee
1,25 MM, HaHeCeHHBIX INPH OTPHIATEJNBHOH TeMmIlepa-
Type OKpY2Kalolllero BO3[lyXa, BO3SHHKAIOT 3HAYHUTEJb-
Hele Hanpskenus. Ilpu Temneparype —10°C ouu npe-
BOCXOJAT IpelesbHbIE, YTO IPHUBOJUT K pPacTpPecKH-
BaHUI0O M MOXXET IOCIYKHUTb INPHYMHOH paspylieHUs
NIOKPHITHH.

AnresvoHHasi NpOYHOCTL NOKPHITHH ONpenessach
METOJIOM BHITATMBaHUS IITH()TA NPH SKCIEPUMEHTAJb-
HEHIX MCCJIENOBAHUSIX M C IOMOIIBIO aare3avOMeTpa,
paspa6orannoro IIHWUTC, HemocpencTBeHHO MpH
OKpacke cynmoB. B xauecTBe rpyHTOBOYHOTO ITOKDPHITHS
NpUMEHsIJIach aHTHUKOppo3uoHHas kpacka IDK)KC-40.

IIpoBemeHHBIE  HMCCJIEOBAHHUA  IOKasaJjH, 4TO
yBEJHYEHUE TOJIIUHEL H IIOHHUXKEHHe TeMIepaTypH
OKpY:Kalolllero BO3[yXa IpH HaHeCeHUH mpoTuBoobpa-
CTAIOLIEr0 INOKPHITHS IPUBOASAT K CHHXKEHHIO ajre-
3noHHO mnpounoctu (puc. 2). HanGosnee HeuyBCTBH-
TeJbHBIMH K TeMIepaType OKpyxKalolllero BO3LyXa B
MOMEHT HaHEeCEHHsI SIBJSIOTCH IOKPBITHA C TOJIHHA-
mMu 0,75—1,25 MM, I KOTOPHIX XapaxkTepHB HH3KHe
3HayeHUs TEPMHYECKHUX HaNpSKEHUH M BHICOKAs ajre-
3HOHHasl NPOYHOCTD.

Jlosl mpakTHueCKoifi NPGBEPKH STOr0 IOJIOKEHHS
IpU OKpacke NOJABOJHOM yacTU TaHkepa «Jlacrus» mpu
teMnepatype Bo3nyxa —9°C Ha OZHMH H3 Yy4YacTKOB
OBLJIO HAaHECEHO NOKPHTHE TOJIIHHOA 2 MM. DTO mo-
KpeiTie yepe3 20—40 MHUH NOKPELIOCH TPEIlHHAMH H
cBOGOIHO OTclauBajioch OT rpyHTa. IlokpeiTHe Ha
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OCTaJIbHOK MnoBepxHocTH Toawmunoi 0,75—1,0 MM no-
cle 24 4 BBIAEPXKKH NpPH TOM XXe TeMIepaTrype HE
HMEeJIO TPEeIUMH, H ajaresus ero X rpyHTy cocTapisja
okoJio 3,0 xrc/cm2,

[Ipn ocMoTpe noOmBONHON YacTH KOpIyca CyIHa
«TaBpHsi», HaxXOJMBIIEroCs B 3KCIJIyaTauuu 25 Mec.
nocjie OKPAaCKH, OBUIO BHISIBJIEHO, YTO pa3pyILUEHHIO
nofBeprjach Ta 4YacTh INOKPHITHS, KOTOpas HMeJsa
tonuey 6osee 1,5 Mm. IloxpriTHe e MeHbLueH TOJI-
LIMHE COXPaHUJIOCh H He UMesio oOpacranus. Cuenyet
OTMETHTb, YTO, HECMOTDS Ha CpPaBHUTEJBHO MaJyio
TOJNIIMHY cOXpaHHuBIerocs noxkputus (0,75—1,25 Mm),
YPOBEHb BLIIEJAUHBAHUA TOKCHHOB B MOPCKYIO BOAY
IOCJIe YKa3aHHOTO CPOKa 3KCIJIyaTauuH II0 CpaBHe-
HHIO C I€PBOHAYAJIbHBIM NPAKTHYECKH He H3MEHMJICSH
u cocTaBasii 38—40 MKr/cM2- CyT.

B mnacrosimee BpeMsi paspaboTraHnl M anpobHpo-
BaHBl HamGoJjiee palMOHAJbHBHIE TEXHOJIOTHYECKHE pe-

NOBLILWEHHE KAYECTBA OTJIMBKH
LHJIHHAPOBLIX BTYJIOK CYAOBOIO
JBUTATENA

A. A. Pacynaos, H. I'. Kaparxauast,
b. 1., Jacabpaunsocs, A. A. Ap3ymanos

YIOK 621.431.74-222.002:621.436

IlunuuapoBas BTyJKa CpenHeoGOpPOTHOrO CYIOBO-
ro asuratenss Mapku S8MH-42, umeromiero MOLIHOCTb
2050 Js.c. u gacroTy BpameHusi 360 06/MHH, IO KOH-
CTPYKLIMM U NpeABABJseMbIM K Heli TpeOGOBaBHUSAM OT-
HOCHUTCSI K CJIOXHBBIM M OTBETCTBEHHBIM OTJIHBKaM.
Ona otTnuBaercss M3 ceporo uyryHa mapku CU28-48
C IPUMEHEHHeM IOXKJAeBOR JUTHHKOBOH CHUCTEMHL. BHy-
TpeHEHe pabGouyHe IOBEPXHOCTH BTYJKH obpabaThiBa-
I0TC no 7-My kJjaccy uuctothl. I[locie mMexamuueckoir
06pabOTKH OTJUBKA ITOABEPraeTcs THAPABIHUYECKHM
HCIIBITAHUSIM.

Jns  yaydlleHHsi KayecTBa OTJHBOK IPOBEJEHH
pa6oTH IO COBEPUIEHCTBOBAHUIO TEXHOJOTHH HX IIO-
JyyeHus. B pesysnbTaTe BBHIIIOJHEHHOIO CTATHCTHYE-
CKOro amnajusa ObLIO BBHISIBJIEHO, UTO OCHOBHBEIMH Je-
(eKTaMH OTJIMBOK SIBJISIIOTCSI 3aCODHl, yCaJOuYHHIE pa-
KOBHHEI H NOPHCTOCTb. XapakTep pPacCIOJIOXKEeHHs yca-
HOYHBLIX NYCTOT H3ydaJjcs Ha Maxkpouwugax A0 H Io-
cJle UX TpaBJieHHusl. TeMIUIETH IS MakpouaudoB BHI-
pesasuck U3 6pakOBaHHHIX OTIHBOK (puc. 1,q).

OcMOTpE OTJIMBOK ITOCJIe MeXaHHueckoH o6paboT-
KH HX BHYTDEHHeli IOBEPXHOCTH, THIpaBIHYECKHE
HCIIHITAHHUSA, HCCAENOBaHUs MaKpowaudoB MOKa3aJy,
YTO yCaZiOyHBle PaKOBHIBE M IOPHUCTOCTL pacroJgara-
IOTCS TJIaBHHIM 00pPa3oM B pafoHe BBHIXJONHHIX H IIpO-
LYBOUHBIX OKOH (TeIJIOBHIX Y3JIOB) Ha riy6HHE 5—
8 mMm. IIpnueM 30Ha, mopaxeHHas nedeKTaMH, CIBH-
HyTa B CTOPOHY BHYTPEHHEH IOBEPXHOCTH OTJIMBKH.
YcamoyHasi MOPHUCTOCTh Habaiofanach TakXKe B HHXK-
HHUX YacCTsX OTJIHBOK.

7 Cynoctpoenne Ne 5, 1978 r.
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JKMMBEI HaHECEHHs TEPMOINIACTHYHBIX MOKpHITHH. Ilpu
5TOM ocofoe BHHMAaHMe YIeJsjioCh BOIpocy obecre-
YeHHUs] HOpMAaJBbHBEIX YCJOBHN Tpyna. B pesyabTate
HCCaeI0OBaHUus paboTel psima PaCHBLISIONUX YCTPOHCTB
paspaboTaHa KOHCTPYKLHSI COIJIa LEeHTPOOEKHOro
THIa, obecrneyHBampllas HaHeCeHHe IOKPHITHS paBHO-
MepHOH TOJINUHLI M MHHHUMAaJbHYIO 3alblIeHHOCThb
OKpyxarle#l cpem.

IIpousBonCTBEeHHBIE UCIILITAHUSI YCTAHOBKH JJISl Ha-
HECEHHS] TEPMOINIACTHYHHIX KPAaCOK IOKAa3alH ee BH-
COKYI0 3KOBOMHUecKyI0 3(¢deKTHBHOCTb. [losoxuTennb-
HBle pe3yJbTaTH 3THUX HCHEITaHUH, BHIcOKas 3sddek-

THUBHOCTb 3alUTH NOJABOAHOH 4YaCcTH CyHOB OT obpa-
CTaHHUSl TEPMOIJIACTHYHBIMH KpaCcKaMu, YyJyulleHue
YCJIOBHH TpyZa INpPH OKpacke cO34al0T HEOOXOMHMBIE
NPEeANOCHIKH JJs IUMPOKOr0 BHEJApPEHHs YCTaHOBKH
«Kanbpmap» B CyLOCTPOEHHH H CYIOPEMOHTE.

AHanu3 KOHCTPYKUHH M CYIIeCTByWOLIEll TeXHOJO-
MU NOJIyYeHUS] OTJIMBKHU LMJIHHAPOBOH BTYJKH IIOKa-
3ajl, YTO OCHOBHOH NIPHYMHOH YCaJOYHOH IOPHUCTOCTH
B 30HE OKOH SIBJII€TCSI HETEXHOJIOTHYHOCTL OTJHMBKH H
HECOBEPIUEHCTBO TEXHOJIOTHH €€ ITOJY4YeHH .

R L

L7

Puc. 1. Makpowaud metanna OTJIMBKHM UMJIMHAPOBON BTYJIKM B
paiioHe BBIXJIONMHBIX M NPOAYBOYHbIX OKOH: @ — MO cTapod Tex-
HOJIOTHH; O— MO HOBOM TEXHOJIOTHH,

MexanusM o6pa3oBaHHsi yCaJOYHEIX PaKOBHH H
nopucrocreit B 30He okoH chaenymomuil. [Ipubue oT-
JUBKH IHTaeT TIJaBHHIM 00pa3oM BEepXHIOIO 4YacTb
CIUTKa, KOTOpas IOJy4YaeTcs MOOCTATOYHO ILIOTHOH.
B To xe BpeMsi HMXKe, B 30He OKOH, e TOJUIHHA
CTEHKH C IPHINYCKOM Ha MeXaHH4YeCKyl o06paboTky
cocrapnsier 23 MM, oOpasyiorcs medexthl. Merann
3nech, BCJeNCTBHE HaJWyHsg GOPMHUPYIOLIHUX OTBEp-
CTHA H (pJaHIBl BTYJKH JIEHTOYHHIX CTEP3KHEH, oxJja-
KIAEeTCs MEIJIeHHee, yeM HHKeJexamui 6oJsiee TOJ-
CTHIT Mosic OTAUBKU. [103TOMy npH OCTHIBAHHH OTJIUB-
KM MeTaJjj K3 palioHa BHIXJONHBEIX H IPOAYBOYHBHIX
OKOH IIOCTYNaeT B HHXKeJexamue caou. Takum obpa-



50

30M, HapyIUEHHE HaNpaBJeHHOCTH 3aTBepAEBaHHS OT-
JIUBKH H NPHUBOOHT K 06GPa3s0BaHHI0 YCaJOYHEIX PaKo-
BHH H NOPHUCTOCTH.

Jlna MckaoYeHHs BO3HHUKHOBEHHS nedekToB B OT-
JUBKaX GHIN NPEeANPHHATH KaK KOHCTPYKTHBHBHIE, TaK
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Puc. 2. PacnojoxeHnue XOJOAWINLHUKOB IIPH
OTJIMBKE KHUJIMHAPOBOH BTYJKH.

H TEXHOJIOTHYeCKHe MeponpusaTus. l3MeHeHHe KOH-
CTPYKUHH 3aKJIOYaeTcs B BHIPABHUBAHHUH TOJILIUH CTe-
HOK BTYJKH B pafioHe OKOH M B ee HHXHEN uacTH
(puc. 2). Texunosnoruyeckne Meprl HampasJeHH B OC-
HOBHOM Ha oObeClleyeHHe OJHOBPEMEHHOrO 3aTBepje-
BaHUsl OTJAUBKH. JInA 9TOl LeaH OBIM IPOBENEHH HC-

HCNO0JIb30BAHHE OPFAHHYECKHX
JIOBABOK B CEPHOKHCJIbIX
JNIEKTPOJIMTAX KAAMHUPOBAHHA

E. E, Kpasyoe, IU, I", ITusaesos,
I'. B. Iposannurosa, T, C. Korndopamenko

YAK 621.357.035.442

KazMmueBble NOKPHITHS MeTaUIHuYeCKHX Hajenufi, Haxomsuiux-
c B MOpCKofi atmocdepe, npeBOCXOAAT NO CBOEMY SaLIHTHOMY
feficTBUIO IMHKOBBIE B MHOrHe HeMeTaJuiHyeckHe MOKPHITHA. On-
HaKO NpHMeHEeHHe B CYAOCTPOeHHH KalMHpOBaHHSl OTrpaHH4YHBAET-
Csl B OCHOBHOM 8SalHTON pesbGoBBIX meradefi, OnHoli M3 NpHYHH
STOrO fiBJsleTCsl BBICOKAsi CTOMMOCTb M HEOCTATOYHAs YCTON4H-
BOCTb KOMIIEKCHHIX SJEKTPOJNHTOB, & TaKxe Majasg CKOpOCTb
OCaXKIEHHUSI M3 HUX KaaMHA. DTHMH HedocTaTKaMH He o6Janaior
CEPHOKHCJEIE SJEKTPOJMTHE, HO MOKPHITHS, MOJyuaeMble [pH
MX MNpHMEHEHHMH, OTJHYalOTCH KPYNHOKPHCTAJUIHYHOCTBIO, HeNOo-
CTaTOYHOA DPABHOMEPHOCTHIO M MOHHXEHHEIMH SalUMTHLEIMH CBOH-
CTBaMH, YJyulleHHMe KayeCTBa TaKHX MNOKPBITHH JOCTHraeTrcs ¢
1IOMOLIBIO BBEJEHHsT B SJEKTPOJMT OpraHHyecKHx po6aBoK, no-
BLIIIAIOUIMX MNOJIAPH3aLHI0 NPH SJNEKTPOOCAXKIECHUH MeTalla.

Cynocrpoenune Nt 5, 1978 r.

CIeJOBaHHSl BJWSAHUS TEMNEpaTyphl 3a/jMBaeMoro B
¢opMy MeTassla Ha pasMepH H KOJHYECTBO Yycamou-
HHIX pakoBUH. TemnepaTtypa pacmjaBjJeHHOIO 4yryHa
nepen 3anuskoit ¢opmel Oba B nmpemenax ot 1250
no 1325°C. Ee namepeHHe IPOH3BOAMJIOCH B KOBIUE C
nomMoukio Tepmonapel BP-5/BP-20.

YCTaHOBNEHO, YTO C YBEJHYEHHEM TeMIepaTypH
3aJJMBaeMOro 4YyryHa YHCJIO YCAJIOYHHX PaKOBHH B
30He OKOH YyMeBbIIaeTCsl, YTO OOBSCHSAETCS NOBHIIUE-
HHeM XHuaxoTekyuectr uyryna. [Ipu remneparypax 3sa-
auBaemoro Merasna 1300—1310° C xosnuuecTBO fedek-
TOB MHHHMAaJbHO H GOJIBIUMHCTBO OTJHBOK BHJEpKH-
BaeT I'MApaBJIHYECKHEe HCILITaHHUSA.

Omnako NoJsiHOe yCTPaHEHHMe YCaJOYHHEIX pPaKOBHH
H IOPHCTOCTH OBLLIO MOJNYYEHO NyTeM IPHMEHEHHS XO-
JIOMUJIBHUKOB JIJISI NOCTHXKEIUS OJHOBpPEMeHHOro 3a-
TBepAeBanuss omuBKH (puc. 1,6). OTpaGoTka TexHO-
JIOTHH HX IPUMEHEHHs NMPOM3BOAMJIACHL HA AETajsX B
BHJIE CEKTOPOB C JJMHOH Ryr# oxoso 250 MM, 4TO no-
3BOJIMJIO MOJENHPOBAaTH NPOLECCH 3aJUBKH U 3aTBep-
JleBaHUsl IHIHHAPOBON BTYJIKH.

HccenenoBauusi MUKpO- 1 Makpowngos, BEpe3aH-
HEIX U3 3THX JeTaJei, I0Ka3aJsH, YTO OCHOBHOH CTPYK-
TYPHOH cOCTaBJsiioled IOBEPXHOCTHOH 30HH MeTaJ-
Jla, HENOCPeACTBEHHO KOHTAKTHPYIOIUEH € XOJOAHJb-
HHKaMH, siBjasercs nepaut. Ha raybune 6—7 MM Ko-
JINYECTBO LIEMEHTHTA COcTaBJsieT He Menee 5% oT Bcex
CTPYKTYPHBIX COCTaBJISIOUIMX. TBepHOCTb NOBEPXHOCT-
Horo cjosi cocrasaseT HB 235—240.

Jnsi yMeHbIIEHHSI KOJHYeCTBa 3aCOPOB B OTJIHB-
Kax paspaboTaHbl H BHENPEHHl CTEpPIKHEBHIE CMECH,
cyxasi MPOYHOCTb KOTOpPHIX pocTuraer 12—15 xrc/cm?,
UYTO HCKJIOYaeT BO3MOXKHOCTD HX PasMBIBA NMOTOKOM
MeTaJljia NIpH 3aJUBKe (POpPMHIL.

TaxoBH OCHOBHEIE MepPONpPHATHS, IIO3BOJIUBIINE
YCTPAHUTL YCAJl0UYHBIE PAKOBHHE], NIOPHCTOCTH H 3acCO-
PHEl IIPH OTJIMBKE IMIHHAPOBON BTYJKH CYJXOBOrO ABH-
rareas SMH-42.

BBemeHe B CEPHOKHMCJHE SJEKTPOJHTH  KaAMHpDOBaHHUS
OTHENbHHIX OpPraHHYecKMX A06aBOK, MX KOMOHMHaIlMH, a TaKKe
MHOTOKOMIOHEHTIBIX J06aBOK MO3BOJMJIO NoJiydaTh Jaaxe OJe-
CTsllMe NOKPHITHA., BecbMa 3aMaHUMBBIM NpPeACTaBJASIETCS HC-
noJib30BaHHe B KayecTBe J06aBOK, yaydmlaloLHX KauecTBO MoO-
KphiTHfI, nonydaGpuKkaToB H o0TXon0B npoussoacrsa, C stoft
LeJbi0 MCCIeOBaJUCh TakHe J06aBKH, KaK KpaxmaJo-naTOuHLIf
9KCTpPaKT, cyJbduTiO-cnupToBas Gapia, KHCJEIE CMOJIKH, NHPH-
JHHOBLIE OCHOBaHHSfl, Ky6OBHle OCTaTKH KanpoJlakTaMa M MOHO-

STAHOJNIAMHHA.

Hna onpenenenns BIAHAHHA Ha afcopbumMio HcCledyeMBIX
n06aBoK B oOpHOHOpMalbHOM pacTBope NagSO, OuuiH CHATH
3JIEKTPOKANMUISIPHblE KPHBBEIE, H3 KOTOPHIX Ca€HOBAJIO, 4TO BCe
Hcenenyemule no6aBKH  fIBJAAIOTCS MOBEPXHOCTHO-aKTHBHHIMH B
wupokoM HHTepBade notesuuanoB (or 0,3 no 1,6 B). Ilonsapm-
3allHOHHBIE KpPHBBlE, MNOJy4YeHHEIE NPH OCAXKAECHHH KaiMHA Ha
TBEPAOM KaTOAe M3 pacTBopa, copepiailero no 60 r/m cydb-
tdaTa kKaaMHs H CepHOfi KHCJOTHI, MOKa3alH, uto 6e3 A06aBOK
noJsApH3alHs HeBeJHKa, COCTaBJssd, Hanpumep, 25 mMB npu nior-
HOoCcTH TOKa 2 A/mM%, a BBelenMe J06aBOK M HX KoMGHHanufh
NPHBOAMT K POCTY noaspusauuu, IIpH paspsiie Ha TBEpAOM Ka-
TOAE KHCJBLIE CMOJIKM IpakTHYeCKH He BJHAIOT Ha CMelleHHe
noTeHuMaNa, KOoTopoe, Hanpumep, Habmopmaercs npH A06GaBJEHHH
KPaxMaJlo-laTOYHOro SKCTPaKTa K OCHOBHOMY pacTBOpYy. TeM He
MeHee OHH OKa3blBalOT GJaronpHATHOe BJHSIHHE Ha KayecTBO
KafIMHEBOrO MNOKPHITHS, NMPHBOAA NPH COBMECTHOM JeACTBHH €
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SKCTPAKTOM K ellle GoJiblueMy, N0 CPAaBHEHHIO ¢ NeficTBHEM OIHOTO
SKCTPaKTa, H3MeJbYEHHIO 3ePeH ocajka (pHCYHOK).

Beenenne B SJIEKTPOJMT SKCTpakTa B KOMGHHAIMH C Apy-
rHMH N06GaBKaMHM TaK¥Ke NO3BOJISET NOJYYaTb YAOBJETBOPHTEJb-
Hbhle KajaMHeBhle NOKpuITHA. OnHako 6JeCTALIHE OCaAKH MOJy-
YalTCA TOJBKO NpH HPUCYTCTBHH B SJEKTPOJIHTE KpaxmaJo-na-
TOYHOTO SKCTPAaKTa H KHCJIHX CMOJOK. COCTaB 3JIEKTPOJIHTA MpH
stoM caepyiouii: CdSO4 - 8/s HoO — 40 +60; H,SO4 — 40--60;
KHCJBle  cMOJIKM — 20-+40; KpaxMalJlo-naTOYHHIH  SKCTPaKT —
30-+-50 r/a.

YBennyeHne NJIOTHOCTH TOKa Jo 4—6 A/nm? M sHauHTesb-
Hasi mnoJspHsanMsi, jpocturapmas 600—650 mB, npu mo6aBke
B 3JIEKTPOJIUT KPaxMaJso-NaTOYHOrO SKCTPAKTa H KHCJABIX CMOJIOK
NO3BOJIHIM noaydaTb npu Temnepatrypax 18—30°C Ges mnepe-
MENIHBAHHSI pPaBHOMEPHEIE OCaAKH, YTO OCOGEHHO BaXHO NpH
KaZMHPOBaHUH. Pe3yJbTaThl H3MepeHHIl NOKa3ajlH, 4YTO SJIEKTPO-
JIHT 10 pacceHBaiouleffi crocOGHOCTH MaJio yCTynaer IHaHUCTOMY
3JIEKTPOJIMTY, HO B TO K€ BpeMsl NPEBOCXOINHT MO STOMY IoOKa-
3aTesi0 JpyrHe KHUCJHIE SJEKTPOJIMTH KajAMHpoBaHHA. PacceH-
Balollasi CHOCOOHOCTh HCCJIEOBABLIErocsi SJEKTPOJIUTa 3aBHCHT
OT KOHIIEHTPALMH CEPHOH KHCJIOTH H 9KCTPAKTa, NpPHYEM IpH
HX pocTe OHAa YyBeJHYHBaJach. lcnuiTaHus 3JeKTpOJHMTa B mpO-
HSBOJICTBEHHHIX YCJIOBHAX NOATBEPAHMJH BO3MOKHOCThH INOJYYEHHMS
paBsOMEPHEIX NOKPHITHH Ha JeTaliaiX CJAO0XKHOH KOH(HIypalMH.

CepHOKMCABIfL 5JIeKTPONIMT € pno6GaBKamMu KpaxMano-naTou-
HOTO SKCTpaKTa H KHCJAHIX CMOJIOK, NpPAaKTHYeCKH He YCTymnasi
APYTHM 3JIEKTPOJHMTaM IO BeJHYMHAM BHIXOJla IO TOKY, 3HauH-
TEJbHO NPEBOCXOAHT HX IO JONYCTHMBIM IJIOTHOCTAM TOKa. CKo-
pPOCTh OCaXKIEHHst KAAMHS NpPH HCNOJb30BAHHH TAaKOTO 9JEKTpO-
Juta B 2—5 pas BHIIE, YEM Yy SJIEKTPOJHTOB C JAPYTHMH Hccle-
JoBasmiuMuca no6aBkamu. Hauwnag c¢ TtoamuHel 6,5 MKM mo-
KPHITHSI CTAHOBATCH 6€CIOPHCTHIMH.

3aluTHHE CBOHCTBA MOKPHITHS HCHLITHIBAJIHCE B KaMepe,
B Koropolt pacnuisiica 3%-uuit pactBop NaCl (exeaneBHo B
TeyeHHe 8 4 uepe3 KaXXJAH yac pacnuisjiock mo 50 MJa pacTtBo-
pa, TeMmepaTypa NpH 3TOM NOAJAepIKHBajach Ha ypoBue 40°C),
H B OTKpHTHX cocynax npu 18—30°C c HCKyccTBeHHO#t MoOp-
ckoil Bojoi. Kak mnoOkasajii HCNBITaHMS HeNacCHBHPOBAHHBIX IMO-
KPHTHH B KaMepe, HaHWJYYIIHMMH 3allUTHBIMH CBOHCTBaMH 06Ja-
HaloT NOKPHITHS, NMOJYYeHHHE B LHMAHHCTOM H MOJH3ITHJIEHONO-
JUaMHHOBOM SJIEKTPOJIHTaX: NPH3HAKOB KOPPO3HMH Ha HHX OOHa-
pyxeHo He O6bwi0. IIOKpHITHS H3 CEPHOKHCJIOro SJEKTpPOJHTA
HMeJH Ha MNOBEPXHOCTH OTJeJbHHEe Oeleche nATHAa. Ecam xKe
NOKPHITHS Mepel, HCNBITAHHSIMH IacCHBHpOBaJjHCh (B pacTBOpe
OKHCJMTEJsI OHXpoMaTa KXajHusg— 85 r/d, CepHOA KMCJIOTH —
4 r/n), TO Takue NOKPBITHS HE3aBHCHMO OT SJEKTPOJHTA, B KO-
TOPOM OHH OLLIM NOJyUeHBH, BHIIEPIKHBAJIH MCOLITaHHS Ge3 BCH-
KHX NPH3HAKOB KOPpPO3HH. 1IHMHKOBLIe NOKPBITHS, INOJIyueHHHIE B
YPOTPONNMHOBOM SJIEKTPOJIHUTE, B XOJAEe TEX JXK€ HCINLITaHHH NOYTH

NOJIHOCTBIO Pa3pyLIaJHCh.
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HcnblTanHA B HCKYCCTBEHHOM MOpPCKOfi Bojle He OGHapyKHMJH
pasyHyuii B KOPPO3HOHHOM CTOMKOCTH BCEX HCCJIeNOBAHHBIX Kaj-

MHEBHIX MOKPHITHIL.
Anresuio SJeKTPOJIMTHUECKHX OCaAKOB KaJMHS TNPOBEPSIIH

METONOM OJHOBpPEMeHHoH pedopmalu ocalka W MOAKJANKH
(cranu). ITpu MHOrokpaTHbIX H3rH6ax 06pasuoB, BIJIOTb OO H3-
JIoMa, NMOKPHITHSA, MOJYYEHHbIE NMPH pa3JMYHHIX INIOTHOCTHX TOKA,

Mukpodotorpaduu nOKpLITHHA, TNOJYYEHHBIX H3 3NEKTPOJHTOB
¢ no6aBKoii Xpaxmano-naToyHoro skcrpakta (@) u ¢ po6aBKammu
KPaxmaJio-NaTouyHOro 3KCTPAKTa M KHCALIX cMoJiok (0).

He OTCJaMBaJIHCb, YTO YKa3biBaeT Ha JOCTATOYHO IPOYHOE

clenJenne KagMHsi ¢ NOAKIaAKOM.

Takum 06pa3oM, CEPHOKHCJBI SJEKTPONHT C Jo6aBKaMHu
KpaxMaJjlo-MaTOYHOTO SKCTPaKTa H KHCJBIX CMOJIOK MNO3BOJIsET
noJiyqath NpPH MOBHIUEHHOH IVIOTHOCTH TOKa OJeCTsILME, CTORKHe

B CpeJlax C XJOpHAAMH MOKpPHITHS.

JIUTEPATYPA
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MEXAHH3ALUMA OYMCTKH MOABOAHOM
YACTH CYL0B B LOKAX

B. C. Myxun, I'. H. Qunkxeans

YK 629.12.011.004.67

3a nocyienHee NeCcSITUJIETHE B OTEYECTBEHHOH M 3a-
pyOexxHOi NpakTHKe NOJy4aioT Bce OOJibllee pacrpo-
CTPaBeHHe BHICOKONIPOHU3BOJAHUTEJbHLIE CPELICTBA OYUCT-
KH TNOABONHON 4dacTu cynoB B pokax. [loxkasartenen
pPOCT HUX NPOU3BOAMTEJBHOCTH: ecjJH B Hayaje 60-x
rOfI0OB OHAa He npeBhimana 15—20 m2%/u, To B HacTOs-
Iee BpeMsl CepUiiHBle arperatrl, yrnpabJsieMble ONHUM
onepaTropoM, of6ecrnedyuBalOT O4YuCTKY 10 200—
300 m2/uy, a oTHeNbHBIE YHUKAaJbHBIE YCTPOHCTBA IJIS
KPYIIHBIX JOKOB CHOCOGHBI OUHMILATH KOPHyC OT o6pa-
CTaHUSA U JIErKOH pPKaBUMHEL C IIPOU3BOAHUTEJHHOCTBIO
2000—4000 m2/u. BrICTPO pacTeT Takxke YUCJIO CPENCTB
MeXaHH3alHH.

W Bce xe paboThl N0 MeXaHM3alHMH OYHUCTKH NOJM-
BOJHON 4YaCTH CYJOB B JIOKax IIOKa elle JajeKH OT
CBOEro IOJHOr0 3aBeplIeHHs. UuCJIO MMEIOMUXCsH BHI-
COKOIPOU3BOJHUTEJbHEIX CPEACTB OYHCTKH KOPITyCOB
HEJOCTaTOYHO, OHM HE BCErja HCINOJb3YIOTCH C JOJK-
HHIM 3((deKToM, He BO BCeX cCJyuasix 06ecreuynBalOT
HeoOxXonuMoOe KadeCcTBO OuHCTKH. Ha pspge cynope-
MOHTHEIX 3aBOJIOB IO-IIPEXHEMY IpPHMEHsIeTC PYYHOH
MeXaHU3UPOBAHHBI!I HHCTPYMEHT, H OUYHCTKA KOPIyCOB
BCe ellle OCTaeTCd THXKeJOH H HeKBaJUu(GHIMPOBAHHON
paboToii.

[Tonsasgs MexaHusanusi 3TOH PabGOTHl — CJOXKHAs
MHOrOIJIaHOBasi 3ajiada, 4YTO OOyCJaBJIMBAETCsl KOH-
CTPYKTHBHEIMH OCOOEHHOCTSIMH CyIOB, MHOTOBapHaHT-
HOCTBIO pasMellleHHs HUX B JIOKaX, HeOGXOIMMOCTBIO
yuyeTa KOHCTPYKLMH [OKOB, HX CBsi3eil ¢ GeperoM W
npyrux ¢axropo. Cyla pasjHUHBIX THIIOB, HepejKO
pasMelLaemMble B OTHOM H TOM e JOKe, OTJIMYAIOTCS
CBOMMH IJIaBHBIMH pa3MepeHHSIMH H XapakTepoM 00-
BOJIOB Kopnyca. Bricora 6opTa OuHIIaeMHX B JOKe
KPYIHOTOHHAXXHBIX CYIOB jocturaetr 15 M u Oouee,
B TO BpeMs Kak JJs 6apiK, NJIaBKpPaHOB, IJAUIKOYTOB,
peuHBIX CYHOB, HeOOJBIUHUX OYKCHPOB PaCCTOSIHMSI OT
UX BepXHHX najny6 mo cranesjb-najgyObl OOHIYHO CO-
CTAaBJAAIOT 3—5 M; [HHMINA IJOCKOAOHHHIX CYIOB BO
MHOTHMX JOKax BO3BHILAIOTCA HAaJ CTamejb-najgy6oil
He Gosnee uweM Ha 1,2—1,3 M, a y cynoB, HMewOIIHX
KHJIeBaTOCTh, B pafOHe CKYJBI 3TO PacCTOSAHHE MOCTH-
raet 2—2,5 M u OoJiee.

ITpn omuHOUYHBIX NIOCTAaHOBKax CYNOB B JNOK 3a30-
pHl Mexny HX 6opTamu ¥ GamHAMH A0Ka BO MHOTHX
caydasix coctasagioT 3—4 M u OoJiee, MPH 5TOM HJis
OYHCTKH OOPTOB MOTryT OBITH HCIOJIb30BAHBI arperarkl,
nepeMeriamomuecs no 6amnam noka. Ilpn rpynnosex

PEMOHT
M MOAEPHU3ANIUA
CyJaoB

IIOCTAHOBKAX 3330pHl MEXIY CYJaMH YacTO HACTOJBKO
MaJibl, YTO HUCNOJIb30BaHHe MEXAaHU3UPOBAHHLIX OUHCT-
HHX CpeficTB 3aTpyAHeHo. CTyNeHUaTOCTh CTEH CYXHX
IOKOB CTapoil NOCTPOHKH 3aTPyHHSET HCIOJb30BaHHE
B HHX HaBECHBIX OYUCTHHIX arperatoB, a Haju4yHe He-
POBHOCTEH Ha cTanesb-nany6e yXyalIaeT YCJOBHS pa-
GOTHl KOJIECHHIX MaluuH. B psime cayuaeB BHIGOpP Tex
WM MHBIX MEXaHH3HPOBAHHHBIX CPEICTB OYHCTKH KOP-
nyca ompejessieTcsi BO3MOXKHOCTBIO INTOXAYH HX B JOK—
HalpuMep, rpy30NONbEMHOCTBIO MOKOBHIX KDPaHOB.

CJ/103KHOCTb KOHCTPYKLIHMHM YHHBEpPCaJbHBIX MeXaHHU-
3UpPOBaHHHIX CpPEACTB CBsi3aHAa C HeOOXOAHMMOCTEIO
obecrieyeHusi INOCTOSAHHOIO KOHTakra pabouero opra-
Ha C NOBEPXHOCTSIMH KOpIiyca — HHHIEeM, GopTaMH,
OKOHEYHOCTAMH, KOTOpPHle HMEIOT pasjHYHYI0 OpHeH-
TallMI0 B NPOCTPaHCTBe. BHIXON M3 MOJOXKEHHSI HaXo-
IAT B CO3MaHHM CHENHAJU3UPOBAHHHIX OOPTOBHIX H
IHHUILEBHIX arperaTos.

Takum oGpasom, obecreueHHe MeXaHH3aIHH OUH-
CTKH IOABONHOH YacCTH JOKyeMBIX CyIOB TpebyeT B
oflleM cJyyae HaJHYHs Ha CYJOPEMOHTHOM 3aBoje
JOCTAaTOYHO GOJBIIOrO KOMILIEKCa MeXaHU3HPOBAaHHBIX
CPeICTB Pa3/IMYHLIX THIIOB U NPOHU3BOJAUTEJHHOCTH, CO-
CTaB KOTOPOrO ONpefiesIsieTCs] KOHKPETHHIMH YCJIOBHSI-
MH Cy#OpeMOHTa. B HAealbHOM BapHaHTe KOMILJIEKC
IOJXKeH KpyryoronudHo obecrneunBaTh MEXaHHU3AIHIO
npoiecca OYHUCTKH NMOABOAHOHN YaCTH JOKyeMHIX Ha 3a-
BOZe CyIOB, NpPUYEM MPOLOJIKHUTENbHOCTL OYHCTKH
JIOMKHA OBITH MHUHUMAaJbHOM.

Cnenyer OTMeTHTb, YTO Ha IpakKTHKe HOOHBAThCA
IIOJHOH MeXaHHM3aIlluH OYHUCTKHU NOJABOJHOH 4acCTH BCeX
JIOKyeMBIX Ha CyLOPEMOHTHOM 3aBOJi€ CYJOB He BCeraa
nenecoo6pasno. Ilpu nOKOBaHHMM MaJbIX H CpPeIHHUX
CyOB HCIOJb30BaHHE CPEICTB MeXaHH3alHMH MOXKeT
COYeTaTbCsl C OYUCTKOH HeOOJBbIUHX TPYAHOMLOCTYIHEIX
ydacTkoB (CKyJ, KOPMOBOro nojisopa) DPYYHEIM Mexa-
HM3HPOBAHHEIM HHCTpyMeHTOM. HHorma pmomyctumo
NOJBb30BATLCA H PY4YHEIM HMHCTpyMeHTOM. Hanpumep,
ylajeHHe KDPYNHHX OajisiHycOB C BJAXHOH INOBEpPX-
HOCTH TOJBKO YTO NOAHSATOTO B JOK HEOOJBIIOro CYX-
Ha B HEKOTOPHIX CJyuasx Haubosee 3(PdeKTHBHO C
NOMOIIBIO CKpPeOKa Ha NJIMHHON PYKOSITKE.

B 3apy6exHol IPaKTHKe OCHOBHOE BHHMaHHe Yle-
JisieTcsl OCHAIIleHHIO NOKOB, NpeIHa3HauyeHHHIX IJf Cy-
NePpTAaHKEePOB M APYTHX KPYIHHIX CYIOB, CJIOXHBIMH
BLICOKONTPOU3BOJAUTENbHEIMY OUHCTHEIMH YCTAHOBKAaMH.
[IpocToft Takux CymOB NPHHOCHT CYAOBJageNblaM
O6osabline YOBITKH, M [IO3TOMY OHH 3aHHTEPECOBAHHl B
MHHHUMAJIbHOH NPOAOJKHUTEJHbHOCTH JOKOBaHHSA, KOTO-
pass MOxXeT OBITH HOCTHrHyTa JIHMIIb IPH HCNOJb3OBa-
HHM YHHKAJbHHIX OYHUCTHBIX YCTAHOBOK IIPOU3BOJH-
tesbHOCTHI0 10 4000 M2/u. IIna oGeclieueBHsT BEICOKOIO
KauecTBa OYHUCTKH KOPNyCOB B SINMOHHMM CO3MaHEl ApO-
OeMeTHEIE OYHCTHHIE YCTAaHOBKM THna <«Marcraps,



PeMOHT M MOXEDHM3AIMA CYAOB

npeAcTaBisiomHe co60l MNOABEIIHBae-
MyIO Ha Tpoce KpaHa Jpo6GeMeTHyI Ka-
MepY C OKHOM, KOTOPBLIM OHA € NMOMOLILbIO
MOCTOSHHLIX MAarHUTOB INOJUKHMAeTCsl K
6opTy cynHa. [1o nepuMeTpy OKHO HMeeT
pe3HHOBOEe YILIOTHEHHe, IIPeloTBpalaio- -
miee pasnetraHue apobn. B ycranoBxe I
OCyIIeCTBJIeH 3aMKHYTBHIH WHKJ IBHXKe-
uus Apo6u. IlpoussomuTeNILHOCTL YCTa- \
HOBKH COCTaBJISIET, B 3aBHCHUMOCTH OT
COCTOSIHHSI TOBepXHOCTH, 25—200 M2%/y, l
IIpY 5TOM OYHCTKAa NOBEPXHOCTH INPOH3- ;
BOOUTCS JO MeTtajJuuyeckoro O6Jiecka. i
[IpumeneHre nmomOGHBIX YCTaHOBOK BO3-

MOXHO IpH JIOG0OM COCTOSIHHH NOBEpX- 1

HOCTH, KpOMe cHJbHOro obpacraHusi H

TOJICTOH PEHIXJIOH p3XaBYMHBEL. DBhicoxas =
CTOMMOCTb YCTaHOBOK H OoOJblIHe 3KC-
IVyaTaluOHHbIE PACXOAbl OrpaHHYHBaIOT
uX npuMeHenue. Psin 3apy6exubix ¢GupM
BHIIIYCKaeT CepUHHBIE BLEICOKOHANOPHHIE
rMApaBJUYEeCKHe YCTAHOBKH IJIfi OYMCT-
KHi CYIOB.

Hapany c¢ ocnameHueM OTHENBHBIX
IOKOB 3¢ (eKTUBHEIMU OYHUCTHBEIMH YCTa-
HOBKaMH, Ha MHOTHX 3apy0eXXHbIX Bep(paXx IpOmOJI-
JKaeT LIMPOKO HUCMOJBb30BATHCSI CPaBHUTEJIBHO MaJio-
NIPOHM3BOAHTENbHAS H BpelHAas NJf 340pOBbs pabouux
NeCKOCTpyHHass OYHCTKa CYJIOB, a TaKXe O4YHCTKA pyvy-
BBIM MEXaHU3UPOBAHHBHIM MHCTPYMEHTOM.

Ha oTeyecTBeHHBIX CyJJOPEeMOHTHHIX 3aBOJlaX Cpej-
CTBa MeXaHH3alUM OYHUCTKH [OABOMHON YacTH CYIOB
BHEJIPAIOTCA KaK Ha KPYIHHX, TaK U Ha CpPelHUX H
Manbelx nokax. Mx pacnpocTpaHeHHe CTHMYJNHpPyeTcs
HE TOJBKO TE€XHHKO-3KOHOMHMYECKHMH, HO H COIHAJb-
HBIMH acrneKTaMu npobsemtul. [leso B TOM, YTO OYHCT-
Ka NOABONHON 4acTH CYAOB B AOKax C INOMOLIBIO pyd-
HOTO MeXaHH3HPOBAHHOIO HHCTPYMEHTa CTAaHOBUTCS
BCe OoJiee HenonmynsipHoil paborofi. O6bsacHsieTCs Ta-
KOe IOJIOXKEHHe KaK GOJbITUMH (PU3HYECKHMU YCHIIHS-
MH, CBfI3aHHHIMH C BHINIOJHEHHEM 3TOoi paboThH, Tak
M e€e MOHOTOHHOCTBIO M HM3KOH KBamu(uxauuen. Br-
TeCHEHHE Ha BCeX CYJOPEMOHTHEIX 3aBOJAaxX OYMCTKH
KOPIyCOB MEXaHH3HPOBAHHBIM PYYHBEIM HHCTPYMEHTOM
OYHUCTKOH C TOMOLIBI0 BBEICOKONIPOHU3BOAHUTENbHBIX
CpPeNncTB MeXaHH3aluH IMO3BOJIUT IOBBICHTH IIPUBJIEKA-
TEJbHOCTDb 3THX palborT.

PaccmaTpuBass BONpPOCH OYHCTKH IONBOAHOH ua-
CTH CYHOB C COHHAJbHBIX NMO3UIUHA, HEOOXOOUMO OCTa-
HOBHTBHCSl TaKXKe Ha BO3JEHCTBHH ee Ha OKPYKaIOUyI0
cpeny. C yBeawueHHeM KOJIHUECTBA WM pPa3MepoB JO-
KyeMBIX CyIOB BO3HHMKaeT npobseMa cbopa u ynaJe-
HHSI OCTATKOB KpackH, pasjaralouierocsi obpacTaHus
H JpYrux 3arpsisHeHHH, oOpasymolluxcsi B pe3yJbTaTe
OYUCTKH KOpPIYycOB CyIoB. Pemenue 3Toii npobJyeMbl
3HAYMUTEJHbHO O06JseryaeTcss NPH HCIOOJb30BAHHH MeXa-
HH3HUPOBAHHLIX CPEACTB OYHMCTKH, B KOHCTPYKIHH KO-
TOPBIX MOTYT IpelyCMaTpPUBATbC MYCOPOCOOPHHUKH.
B nporuBHOM ciyuae HeOOXOAMMEI crelHasbHEIE Ma-
IWHUHL st c60opa NPOLYKTOB OYHCTKH CO CTanesb-la-
JyOkLL.

OcuoBHEIE HCITONTb3YeMble Ha OTEUECTBEHHBIX CYNIO-
PeMOHTHHIX 3aBOJaX MeXaHH3HDOBAHHHIE CpeICTBA
OYHMCTKH NOXBOJHON YAacTH CYHOB MOXHO pa3bHTb Ha

Puc. 1. Boproso#
BA-4 B noke.
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aBTOMAT Puc 2. Oyuctka kopnyca 60pTOBLIM arpe-

ratoM, YCTaHOBJEHHBIM Ha aBTOIIOrpy3-
YHKeE.

IBe TPYNIBL — arperatbl ¢ MeXaHHUYEeCKHM OYHCTHEIM
OpraHoM M YCTAaHOBKHM IJIfl THAPOAHHAMHUYECKOH OYH-
CTKH.

ArperaThi C MeXaHMYeCKMM OUYHCTHHIM OpraHOM
OCHOBaHBl Ha YyHapHOM, CKOOJsIEeM HJIH pexXyleM
BO3IEHCTBHH MeTaJJIHYeCKUX pPabOyHX 3JeMEHTOB Ha
NOKPHITYI0 HAaCJIOeHHMSIMH ITOBEPXHOCTB Kopmyca.
OuucTHO# OpraH TaKHX arperaTos, HMEIOIIMI IPHBOJ
OT 3JIeKTpOIBHraTejieli, MOXKET BHINOJHATbCA B He-
CKOJIbKHX BapHaHTaX, a UMEHHO B BHJIEe TOPIEBHIX IIle-
TOK, OJIHOTO HJH IBYX LHJHHAPHUYECKHMX INETOYHHIX
6apabaHoB, opHOro-IByx 6apa6aHOB C IIapoOIIKaMH,
6apabaHa ¢ yepefyOINUMHUCH psiAaMH LEeTOK U mapo-
mek (KOMOMHHPOBAaHHBIN OuucTHOH opran). [Ipumene-
HHE TOrO WJIH HMHOrO OYMCTHOI'O OpraHa OlNpenessieTCs
COCTOSIHHEM OYHIIAaeMOH NOBEPXHOCTH M NMPUHIHIIHAJD-
HOH KOHCTpPYKIMeH arperata. ArperaTbl C UMJIUHIDPH-
1eCKMM OYHCTHBIM OpPraHoM, Kak IIpaBHJIO, MOTYT HC-
NOJIb30BaTh JIOOOH M3 Tpex mOcCJeIHHX BapHaHTOB.
B »>ToM cJayyae OuYMCTHOH OpraH BHIIOJHAETCHA
CMEHHHIM.

ITorpe6HOCTL B CpencTBax MexaHH3alHH NpHBENA
K CO3[aHHI0 Ha MHOTHX CYIZOPEMOHTHBHIX 3aBOJax pas-
JUYHEIX arperaToB C MeXaHWYeCKMM OYHCTHHIM Opra-
HOM, KOTOpHE MOIKHO pasmeJHuTh Ha YeThIpe THIA:
6opTOBHIe aBTOMATHl, 6OpPTOBHIE arperaThl Ha Gase aB-
TONOTPY3YHKOB, [HHIIEBHIE M YyHHUBEpCaJbHEIE Ma-
IIHHEL

OTcyTcTBHe Ha mepBHIX NOpax HeoGxomuMofi Koop-
IMHAUMH YCHJIUA NpH CO3[aHHH STHUX arperatos M pas-
HOOOpa3ue KOHKPETHBIX YCJOBHUH B JOKax pPasjHYHBIX
3aBOJIOB TIPHUBEJH K ONpENeJeHHOMY MHOroo6pasuio
pa3spaboTaHHEIX MexaHu3MOB. Py arperatoB mpomen
CTaIHIO HaJNlaJKH H OCBOEHHS M ceHyac ¢ yCcnexoMm HC-
noJib3yeTca B JIOKax. B nepByio ouepenbr STO OTHOCHT-
cd K HeaBTOHOMHOMy OOpTOBOMY peJNbCOBOMY aBTO-
MaTy, OCHAIleHHOMY TeJIECKONMHYECKUM IOJXBEeMHEIM
YCTpPOHCTBOM M CMEHHHIM OYHCTHHIM opraHoM (puc. 1).
MHoroJieTHUR ONBIT SKCIIyaTalWH TaKHX CepHAHO BHI-
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INyCKaeMbIX aBTOMAaTOB IOKasan HX 3(QPeKTUBHOCTD,
KOTOpasi COUETAETCs C BAXXHBIMH JOCTOHHCTBAMH KOH-
CTPYKUHH — Gosbirofi BeIcOTOl oOpaboTku (mo 14 M
OT craneab-nany6ul noxka), masoii wupuHoit (1,6 m)
H Mmaccok (5,1 T) arperata. 3TO NO3BOJSET IIHPOKO
HCIOJIB30BaTh OOpPTOBEIE aBTOMAaThHl B PAasJHUYHBIX [O-
xax. [IponsBoguTenbHOCTD OYHCTKH GOpTa CyZAHA C IO-
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Puc. 3. J\eMwmeBas ouncTHas MawmMHa Ha 6ase Tpaktopa T-40.

MOUIBI0O aBTOMaTa cocrasasieT oT 30 mo 70 m2/4, B 3a-
BUCHUMOCTH OT COCTOSIHUSI ITOBEPXHOCTH. BO3MOXKHOCTB
HaKJOHa OYMCTHOro opraHa mo 30° no OTHOIIEHHIO K
BePTHKAJH IO3BOJISIET BHITOJHATL OYHUCTKY HE TOJIBKO
pafioHa UHUJIHBIPHYECKON BCTAaBKH KOpHyca, HO H OKO-
HeuyHOcTel. BopTOBOR aBTOMAT, MpeHa3HAYEHHEIN M5
OYHCTKH KOPIYCOB KPYIHOTOHHAXXHEIX CYJOB, MOXXET
OBIThL TaKXe MPUMEHEH NPH JOKOBAHHM CYJOB CpPeIHHX
pasMepoB, B YaCTHOCTH TeX, KOPIlyca KOTOPHIX HMEIOT
3HAYHUTENHHYI0 KHJIEBATOCTD. JIJI51 OYHCTKH IJIOCKOJIOH-
HHIX CyIOB C MaJIoi BHICOTOM KOpIyca TakOH aBTOMar
Hes(d(peKTUBEH, TaK KaK MHHHMMAajbHas BeICOTa 06pa-
60TkH 6opTa (3,2 M) B 3TOM CJyyae CJIHIIKOM BeJHKA,
a MaKCHMajabHas — BooOlle He wHcnoab3yercs. Jlas
NoJO06GHLIX CYJAOB CO3aH M MPOXONHUT UCNBITAHHUS OCHO-
BaHHBIH Ha TeX e NPHHUMIIAX aBTOMAT C MEHBIIUMH
MHHHMaJbHOH H MAaKCHMAaJbHO! BHICOTOH 00pabOTKH
6opra.

BopToBEle aBTOMATH NOJYYalOT 3JEKTPONHUTAHHE C
6awrHu n0Ka 1o Kabeslo ¥ OTOMY MOTYT IpHMEHATb-
Cs JJI1 OYHCTKH 60PTOB IpH NOCTAHOBKEe ONHOrO CyZaHa
10 IHPHHEe IO0KA.

Puc. 4. Junuwesas ouuctHas MmawmuHa OJLA-2,

Cynocrpoerue Ne 5, 1978 r.

Bonee yHuBepcaspHel 60pTOBHIE arperaThl Ha 6ase
aBTOINOIPY3YHKOB (pHC. 2), HMEIOLHe ITPOH3BOAUTED-
Hoctb 60—80 M2/y. DTu arperaThl aBTOHOMHEI H MOTYT
OYHLATh 6OpPTa W OKOHEYHOCTH CyAOB WIETKaMH HJIH
INapOIIKAMH [0 BHICOTHL 7 M OT cTaneJb-nanyGH npu
HX pa3MelleHHH B JIOKe, oOecrneuuBamwmeM Heo6Xomu-
MHe cBOOONHHE IUIOINAAU M NPOXOJa M pasBoOpOTa
aBTonorpy3uuka. OpHaKo BHICOTA OYHCTKM Y HHX
MeHblle, a IIHPHHA HEKOTOpPHIX arperaToB OoJiblie
(oxos0 3 M), ueM paccMOTpeHHBEIX GOPTOBHIX aBTOMa-
ToB. Pa3zpaboTaHbl pasjuuHble KOHCTPYKIMH GOPTOBHIX
arperatoB. HauGosbmero BHHMAaHHSI 3aCHyXHBAalOT
arperatbl, He TpeOyollHe CYIIECTBEHHHIX MNepeleloK
aBTONOTPY3YHKOB. [Ipu opraHusanuu CepHAHOrO H3ro-
TOBJIEHHSI COOTBETCTBYIOLIHUX NPHUCTABOK K aBTOMNOrpy3-
YHKaM HUX NpPHMEHEHHe B KOMILIekce ¢ 60PTOBLHIMH aB-
TOMaTaMH MOXeT DeIlHTb IIpo6JeMy O4YHMCTKH 60pTOB
CYZOB IPH TPYNIOBHIX NOCTAHOBKaX.

MaruuHb! 1J18 OYHUCTKH HHHUIA OTJIHYAIOTCS 0COOBIM
MHoroob6pasueM. IKx MOXHO kjacCHPHIHUpPOBATH IO
aBTOHOMHOCTH, THIy IIacCH (CIenHaJbHO H3TrOTOBJIEH-
HO€ WJIM OT CePHHHOrO MeXaHu3Ma, KOJIECHOe HJIH ry-
CEeHHYHOe), NPOU3BOAHTENbHOCTH (6oJsbluasi, cpensss,
Manasi), BHAY YIpaBjeHusi (OUCTAaHIHOHHOE HJIH C
pasMeleHHeM IyJbTa YOpPaBJEeHUST Ha MallHHe).
Bosbioe xoMYeCTBO TUMOB AHHUIIEBBHIX MAalIHH OOB-
SICHAI@TCH PAasJIMUYHBIMH YCJIOBHSIMH HX SKCIUIyaTalHH.
Bui6op THIa IIAaccH HepeAKO ONpenessieTcss HaJuyHeM
NOAXOAALIEH MO CBOMM JAaHHBIM CEpHIHON TeXHHKH.

He ocranaB/iHMBasiCh Ha XapaxkTepUCTHKAX KaxXIOH
NpUMEeHseMOH IHHMIEeBOH MamHHBI, KaK NpaBHJO, H3-
TOTOBJIEHHON B OXHOM JHOGO ABYX 3K3eMIJsipax, OT-
MeTUM HauboJjiee XapaxTepHble U3 HHUX. ITO — aBTO-
HOMHAas JHHUIIEBass MalMHA IPOU3BOAUTENLHOCTHIO
200—300 m2/u, cospanuast Ha HMabuuesckom CP3 Ha
6ase tpaktopa T-40 ¥ uMemollas MUHHMAJbHYIO BHI-
coty ourctkd 1300 MM, a MakcuMaJbHy0 — 1800 MM
(puc. 3); HeaBTOHOMHAsl NHHINEBas MallMHa Ha Try-
cennyHoM xony OJIA-2 ¢ AHCTaHIUOHHHIM yINpasbJe-
nueM npoussoauresbHOCTBI0 100—200 M2/9 u BHICOTOM
oyuctkn 1100—1600 MM, npumensiemass Ha KaHoHep-
ckom CP3 (puc. 4); serkass aBTOHOMHAas AHHIIEBas
MamuHa Ha 0ase 3JEKTPONOrpy3yHKa IPOU3BOILUTEJb-
HocThlo 40—80 M2%2/u ® BHICOTOR oOuHcTKH 1300—
1800 MM, paspaborannas Ha JKmanoBckom CP3.
[lepBble ABe MaIIMHLI HMEIOT OYHCTHOI OpraH B BHIE
LIETOK HJIM Luapollek, nocjefHss cHabxkaeTcs Toplie-
BLIMH LIeTKaMH. Taxkuwe MamMHbB MOryT OBITH NPHHS-
THl B KauecTBe TUNOBHIX. [lesecoob6pasna opranusanus
H3rOTOBJIEHHUS] NOJOOGHBIX MAaIIHH Ha OCHOBe MelK3a-
BOICKOH H MeXBEJOMCTBEHHOHR KOONepamnuH.

Paspa6oTanh 1 HaXOOAT NPHMEHEHHe YHHUBepCaJlb-
HBle MAaIIHHBL, cOOCOOHBIE OuMUlaThL OOpPT, MHHUILE, CKY-
JIOBYI0O 4YacTb KOPIyCa M OKOHEYHOCTH cymHa. OmnblT
9KCIUTyaTallii TAaKUX MaIUMH NOKa3bIBaeT, YTO HX pa-
IMHOHAJBHO IPUMEHSITh IJIS OYMCTKH HeOOJBIIMX CY-
IIOB, a TaKxe CyIOB ¢ MaJiofi BEICOTOH GopTa (BHICOTa
OYHCTKM OT cTanenb-nany0nl moxa mo 5—6 m). Mox-
HO OXHUJATh, YTO TakHe MamuHbl OynyT Haubosee ad-
(eKTUBHE Ha HEOOJBIIUX JHOKaxX U CJAHNaX.

KauecTBO OYMCTKH KOpIyca arperataMM C Mexa-
HMYECKHM OYHCTHBIM OpraHoM IPHMEpPHO COOTBET-
CTBYeT HCNOJb30BAHHI0 MEXaHM3HPOBAHHOI'O PYYHOIO
HHCTpyMeHTa. Jlerkasi pXaByuMHa M BCe BHIH o6Opa-
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CTaHHS, a TAaKXe HempoOyYyHO AepxKaulasics Kpacka yza-
JSIOTCA LIETKaMH, TJIOTHHIE CJIOU IPOAYKTOB KOpPpO-
3HU — OYHCTHEIM OpraHoM, CHAa0XKEHHHIM IIapOIKaMH
JH00 KOMOHHHPOBAHHEIM.

Ha cynopeMOHTHHIX 3aBONAaX NPHUMEHSIOTCS YCTa-.
HOBKH JIJs THIAPOJAMHAMHUYECKOH OUHMCTKH ITPOU3BOJ-
crBa ¢upmu «Bomas (®PI). Ouucrka xopmnyca atu-
MH YCTAaHOBKaMH (HX XapaKTEPUCTHKH TNPHUBENEHHI B
Tabs. 1) OCHOBHIBaeTCsi Ha BO3AEHCTBUHM CTPYH BOJHI
nox GOJNBIIMM  JaBJeHHEeM Ha obpacTraHue, CTapylo
KpacKy M IPOLYKTHI KOPPO3HH.

Tab6auma 1
OcHOBHbIE XapaKTepPMCTHKH YCTaHOBOK «Bomax»

Mornens
X
apaKTepPHCTHKH 452 750 1502

MakcumaJibHOE J1aBJIGHME, 350 670 750
Krc/cm?

Ilopaua, i1/Mun 50—170 | 40—170 | 75-215

INoTpe6GnsieMast MOLIHOCTE, 50 75 165
KBT

KoauvectBo 06ciyKuBaeMuix 1 2 3—4
ILIaHroB (NMHCTOJIETOB)

Macca, kr 650 1200 2500

JIOCTOMHCTBOM T'HAPOAMHAMMUUECKON OYHCTKH IIOJ-
BOJHOH 4YaCTH CYJIOB B JOKax SIBJSIETCA BHICOKAf Ipo-
H3BOIAUTEJIBHOCTb NMPH yAaJleHHH 06pacTaHus], PHIXJHIX
NPOAYKTOB KODPPO3HH M HENPOUHO HepiKauleicss Kpa-
CKH, IpeBHIIAKOINAS IPOHUIBOAUTEIBHOCTh OYHUCTKH
PYYHBIM MeXaHH3HPOBAaHHEIM MHCTPYMeHTOM (TabJ. 2).

Ta6anuuma 2

IpoH3BOAHTENLHOCTL THIPOAHHAMHYECKOA OYHUCTKH
NOABOAHOM YacTH CYJOB B 3aBUCHMOCTH OT COCTOSIHMSA
NOBEPXHOCTH Kopnyca *

ITpousBonu-
XapaKTepHCTHKE HCXORHOr0 COCTOAHHSA JlaBnenue TeJIBHOCTH
BOIHI, OYHCTKH H8
NOBEPXHOCTH Kopnyca Krc/cM? 1 nucroxer,
My
Xopomast coxpanHocTb craporo am- | 190** 200 **
THKOPPO3HOHHOIO MOKPHITHS Ha 60Jb- 200 150
wefi gactH noeepxHocTH. TpassiHHCTOE
o6pacTanune, CIHSh
CoxpaHHOCTL CTaporo aHTHKOppO- 250 80
3HOHHOro mokpuTtua Ha 60—809% mo- 250 60
BEPXHOCTH. TpaBsHuMcTOe OOpacTaumue,
HeGoJibIIOe KOJIMUECTBO pakKyiuek. Phix-
Jasg pxaBuynHa Ha 20—30% mosepx-
HOCTH
COXpaHHOCTb CTaporo aHTHKOPPO- 300 80
3HOHHOrOo NOKpuTHA Ha 40—50% no- 350 40
BepxHoctH. OGpacTaHue B BuJie BOJO-
pocnell M pakymek, Prixjas pKasuH-
Ha Ha 60—80% noBepxHOCTH
IMosepxnocts  Kopnyca  nokpwita | 400—500 20—40
NNIOTHBEIM cJIoeM baJssiHyca

* [TpuMeHHTeJbHO K ycTaHOBKaM ,Boma* moneaeh 452, 752, 1502,
*+ B yucauTelNe — OYHUCTKE MOKPOro KOpnyca, B SHaMEHaTeJsie — CYyXoro.

IIpn sToM oGecmeumBaeTcsi BO3MOXHOCTB JOCTyHNa K
000k Touke Kopnyca. OnHaKo NpH OUYHCTKe KOpIyca,
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MOKPBLITOTO IPOYHOAEPKALIMMHCS TOJCTHIMH CJOSIMU
NPOAYKTOB KOPPO3HH, NPOU3BOAUTENBHOCTh THIPOIH-
HAMHYECKOH OYHCTKH 3HAuHTEeJbHO YMEHBbIIAeTCH.
B sTOM cayyae nJisi NOBBHILUEHHS 3¢GGEeKTUBHOCTH O4YH-
CTKM K BOIE MOXeT No0aBisiTbC necok. OmHako nmpu
3TOM, BO-IEPBHIX, NOABJAETCA NpobJeMa ero MHOAro-
TOBKH H YOOpKH, a BO-BTOPHIX, MPOM3BOILUTEJbHOCTH

Puc. 5. JluuueBaa ycraHoBka «Marnomar-1» Ha TpaHcnmopTHOH
TeJeXKe,

OYHCTKM Bce ke Mana. [Ipu pmaBnenum Bomm 250—
350 krc/cM? MpPOH3BOAUTEIBHOCTH M'MAPOAMHAMHYECKOHN
OYHCTKH KOpNyca C IpUMeHEeHUeM IleCKa, B 3aBHCHMO-
CTH OT HCXOJHOTI'O COCTOSIHUSI MOBEPXHOCTH, COCTaBJISIET
6—30 m2/u, pacxon mecka mpH 3TOM JOCTHraer 5—
30 kr/m2,

OCHOBHBIM HEIOCTATKOM THAPOJMHAMHYECKOrO CIIO-
cob6a OUHUCTKM SIBJISIETCSI HEBO3MOXHOCTb €ro HCHOJIb-
30BaHHsI IPH OTPHIATEJbLHBIX TeMIepaTypax BO3myXa.
KpoMme Toro, nmpu pabore c PydyHHIM NHCTOJETOM BO3-
HUKAIOT 3HAYUTEJbHbIE PEaKTHBHEIE YCHJIHS. DTOT He-
JIOCTaTOK YCTpaHsieTCs MyTEM aBTOMAaTH3alMH OYHCT-
KH, IPH 5TOM HECKOJbLKO COIJI TpYNOHPYIOTCA B
OIHOM OYHMCTHOM opraHe. K Taxkum arperaraMm OTHO-
cutcs GopToBas ycraHoBka <«Marnomart», KoTopas
npu o6CayKHMBaHMM ABYMS HacocaMH HMeeT NPOH3BO-
nurenbHOCT, 1000—2000 M2/u. ITlomo6HBIE YyCTaHOBKH
CO3JlaBHbl W JJISI OYHMCTKH NHHIA CyNOB. B uyacTHOCTH,
cresano npucrnocobnenue «Maruomat-l1» (puc. 5) k
ycranoBkaM «Boma», cHaGxXeHHOe 3JIeKTPOMardHUTHHM
YCTPOHCTBOM JUJISE NMPHXKAaTHUA K NHHILY H HECATHCOI-
JIOBBIM OYHCTHEIM KOJIJIEKTOPOM H HMeloulee IPOU3-
BOAHTENbHOCTE 50—60 M2/y npH OYHCTKE AHHIA, MO-
KPBITOrO Cpefneil p2KaBYHMHOH (NpH MOMKJIIOUYEHHH K
mopenn 1502). HeGosbmue cyma MOryT OYHMIIATHCS
C TOMOLIbIO IHCTOJIETOB, YCTAaHOBJEHHHX Ha Clie-
IUaNbHBIX JadeTax.

CpaBueHHe XapaxkTepHCTHK arperatoB ¢ MeXaHH-
YeCKMM OYHMCTHHIM OpPraHoM M yCTaHOBOK IJIi THApPO-
IUHAMHYEeCKOM OYMCTKH IIOKa3bIBaeT, YTO OHU MOTYT
IOTIONHATL APYr Apyra. Tak, arperaTel ¢ MexaHHYe-
CKHM OYHCTHEIM OPrasOM MOTYT IIPMMEHSATBCS INIPH
OTPHIlATEeNBbHBIX TeMIepatypax M O6oJsee a¢ddheKTHBHEI
IPH OYHUCTKe MOBEPXHOCTEH, MOKPHITHX IJIOTHON PIKaB-
ynHoil. B cBOl ouepenb, ycTaHOBKH «Boma» o06aa-
NaloT BBHICOKOH IPOH3BOAMTENBHOCTHIO NPH OYHCTKE
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Kopryca OT OoOpacTaHHsi M PHIXJOH pKaBYHHEI, OCO-
O6eHHO cpa3y nocjie nojbeMa Cy[Ha, IIOKa ero KOopmyc
OCTaeTCsl BJIAXKHEIM,

Ha HeKOTOpEIX CYIOPEMOHTHHIX 3aBOJAax IpHMe-
HSIIOTCS HEJOpOTrHe U HECJOXKHEIE THIPONeCKOCTPYH-
Hble YCTAHOBKHM, OJIHAKO OTHOCHTEJIBHO HEBHICOKad
IIPOU3BOMMUTENLHOCTbh STHX YCTAHOBOK, NMOTPEeGHOCTH B
GOJBIIOM KOJIMYeCTBE Ilecka H HeOGXOMMMOCTBH €ero
yOOpKH CYLIECTBEHHO OTrpaHMYMBAIOT HX paclpoCTpa-
HEeHHe.

Bonpoc 0 mHpoKOM IpHMEHEHHH JpoOGEeMEeTHBLIX
YCTAaHOBOK CBfI3aH C paCIUMpPEHHEM HX BO3MOKHOCTEH,
B YaCTHOCTH, C CO3[JlaHHEM HAJlEeXXHBEIX U YIOOHHIX NHH-
LIEBHIX YCTaHOBOK. I'MApONEecKOCTpyHHBIE YCTaHOBKH
HCIIOJNBL3YIOTCS. U B KOMOMHALIUHY C THAPOAUHAMHUECKON
OYHMCTKOH.

Bosbnioe 4YMCi0 OYHUCTHBIX arperatoB Ha 3aBOJIE
cTaBUT npobaeMEl obecrneueHuss TNOCTOAHHOA TIOTOB-
HOCTH HX K paboTe, OCyLIECTBJIEHUST PEMOHTa U XpaHe-
Husa. Hanpumep, na Habugesckom CP3 pns mpodn-
JJAKTHKH M pPEeMOHTa JOKOBOH TEXHHMKHM CO3Jana cIe-
IHajbHass PEeMOHTHAas rpynna. XpaHEHHEe arperaToB

0b30P KHHUr

Comos 10. C. KomMmnosunuusa B TexHuke. H3n 2-e
nepepa6. u pon. M, «MammunocTpoenue», 1977, 271 c., neHa
2 p. 70 k.

TeopeTHYecKHe OCHOBBHI KOMIO3HIMH B TEXHHMKE, CBSI3aHHBIE
C NOBHIIEHHEM KayecTBa MPOMEIIJIEHHHX M3JAEJHH — CTAaHKOB,
npuGOpOB, TPaHCNMOPTHRIX CPEACTB, NMPEeAMETOB KyJbTYPHO-OHITO-
BOro Ha3HauyeHHSA.

Kunra npennasHaueHa JJif HHXKEHepOB-KOHCTPYKTOpOB, TeX-
HOJIOTOB, JM3aiHEpOB.

Crmpun B. C. OpraHusannoHHLHE OCHOBH O6yX-
raaTepun npepnpustTusa. M, «®unancm», 1977, 72 c.,
nena 20 kom.

Byxrantepckuii yueT B CHCTEME YNpaBJjieHHS, CYLIHOCTb M
NpHHIHKNE c6opa yueTHOR MHGopmauuH, GOpMH OpraHH3alluH TPY-
na GyxrajTepoB, KJacCH(PHMKauusi BEINOJHAEMBIX YYETHHIX KOM-
miekcos paGoT M onepaumfi, a TakXXe MeTOOb ynpaBieHHst Gyx-
rajJTepCKHM KOJIJIEKTHBOM.

Kuura npepnasnauena nasi paGOTHHKOB CHCTEMBl yueTa.

Cyxos A. H. Koutponr u obecneuesue XOCTO-
BepHocTH HHbopmMauuun B ACY. M., «3naune», 1977,
64 c., uena 11 kom.

HocroBepHocTe moctynatouiefi uHGOpMalnMM KaK HCXOIHBI
dbakTop NpHM NPHHATHH NPaBHJLHOIO YNpPaBJIEHYECKOTO pEIIEHHS.
MeTtoasl B cpencTtBa NMOBLINEHHS KOHTPOJIS JOCTOBEPHOCTH MH-
cdopMalMM Ha BCeX 9STamax TEXHOJIOTMYECKOro npouecca ee 06-
pa6otku. Opranu3anusi anmapaTHOTO H NPOrpaMMHO-JIOTHYECKOrO
KOHTPOJIA HHpopMauuH B ycaoBusX OGyHkuuoHupoBanuss ACY
Ha NPOMBIILJIEHHEIX NpeANpHATHAX.

Bpomnopa npepHazHaueHa 151 paGOTHHKOB yNpaBJieHYeCKO-
ro annapara npeanpusiTuii.

VayumeHrne HCHONb30OBaHUS OCHOBHHX ¢ oH-
JoB nmpeanpusaTui. M., «ODkoHoMHka», 1977, 133 c., uena
55 Kkor.

Teoperuyeckne, METOJHYECKHE M NpPaKTHYECKHE BOIpPOCH Mia-
HHDOBAHHA H YIpaBJIEHHs1 MpolilecCaMH BOCIPOH3BOACTBA H 06-
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opraHusyercss BOJMU3H JOKOB Ha OTKPHITHIX M 3aKpHI-
THX IUomaaxax. Jlisi 3Tol mes MOryT HCIOJb30-
BaTbCHA CllelHaJIbHEIE MTOHTOHE M IJTALUKOYTHI.

CornocTaBUTENbHHIM aHANMH3 PAaCCMOTPEHHHIX MeXxa-
HH3HPOBAHHLIX CPENCTB OYHCTKH IHOJBOAHOM 4YacTu
CYIOB H ONBITA HX HMCNOJb30BaHHUS J1aeT OCHOBaHHE
pPEKOMeH/10BaTh INpUMeEpHbBle KOMIUIEKTH CPENCTB Me-
XaHHU3allWM B 3aBHCHMOCTH OT YCJOBHH 3aBOja.

Ilpy Hanuuuu Ha 3aBONE HECKOJBbKHX JOKOB pas-
HBIX pas3MepoB, HCIOJb3yeMBIX IS OIMHOYHOrO H
rpYyNIoOBOro MAOKOBaHUSI CYNOB, Hejecoo6pasHo UMeThb
CIEeIYIOINH KOMIUJIEKT CPENCTB MeXaHHM3anuu: 60pTo-
BEHIe dBTOMATHl, OOPTOBHIE arperathl Ha 6ase aBTOIO-
FPy34YHKOB, aBTOHOMHEIE IHHUILEBHle MAaIIHHH, YCTa-
HOBKH «Bomay.

Ecnu 3aBojg uMeer KpynHBIE W CpPeIHHE IOKH, B
KOTOPBIX NMPaKTHKYIOTCI B OCHOBHOM OJMHOYHLIE ITO-
CTaHOBKH CYIOB, TO JOCTATOYHO UMeTb OOPTOBHIE aB-
TOMAaThbl, HEaBTOHOMHEIE IHHUIIEBHle MAalUUHBI H YCTa-
HOBKH «BoMay.

Ha saBojax, uMewIHX HeOOJBbIIHE NOKH, IeJeco-
o6pa3Ho HCIONBL30BaTh YCTaHOBKH «Boma» M yHHBep-
caJibHbIe OYUCTHBIE MAaUIHHHI.

HOBJIEHHS OCHOBHHIX (POHZIOB, MX yueTa, SKOHOMHUECKOTO CTHMY-
JupoBanufl 9¢(EeKTHBHOrO HCNOJB30BaHHS, NOBHIIEHHS HOHIO-
OTJlauH, COBEPLIEHCTBOBAHHS CTPYKTYPHL.

Kuura paccumtaHa Ha pa6OTHHKOB NpOMEBIIJIEHHEIX MNpen-
npuATHH, o6GbeNNHEeHHH, MHHHCTEPCTE M IJIaHOBBIX OpPraHoOB.

Xyno6uu Ji. B., BeppuueBckuit E. I Texuuka npume-
HEHHS CMa30OYHO-OXJAaXAAalIHX CPENCTB B Me-
tTannoob6paboTke. M, «Mamunocrpoenne», 1977, 189 c,
uena 76 kom.

OCHOBHEIC CBEIEHHSI O COCT2BaX H TEXHHKE NPHMEHEHHs CMa-
3oyHo-oxJaxJatouux Kunkocrefi (CO)K) npu o6pabGoTke pera-
Jefi u3 pasyMYHBIX MaTEpPHaJIOB Ha METaJIOPEXYIIHMX CTaHKaXx.
Pekomenpauun no BuiGopy COJK. YcrpofictBa AJjisi NMpHroToBJie-
uud, nonaun M BBosa COJK B 30HY pe3aHHsi, a TaKXe OYHCTKH
n pereHepanmu orpaboranneix COMK.

Kunra npepnasHauena pajisi HHYKeHepHO-TEXHHYeCKHX pa6oT-
HMKOB MAalIMHOCTPOHTEJBbHLIX 3aBOJIOB.

Aupproc I'. IIpuMeHEeHHe BHUHCIAHTEJNBHE X Ma-
muH paa ob6bpaborku usobGpaxenumit. Ilep. ¢ anra.
M., «Dneprusa», 1977, 160 c., nena 62 xorm.

CoBpeMeHHEIE MeTOAH 06paGOTKH H300pazKeHMfi C NOMOUILIO
BHYHMCIMTENBHEIX MamuH, Crnoco6bl NpencTaBleHHs H KOIMpOBa-
HMA H306paxkeHud, pasjiHyHLIE aJTOPHTMBEI  NPOCTPAHCTBEHHOM
¢buNbTpPallK, OCHOBAHHHIE HA HCHNOJL30BAHHH NBYMEpPHHIX Npeol-
pasoBanufi ®dypre, Yonma u Apnamapa, NO3BOJSIIOLIHE YJYUIIHTD
KayecTBO M300paKeHWsi U COKpaTHTb BpeMs o6paGotkm Ha DBM.

KHura paccyuTaHa Ha IUHPOKHH KPYT CHENHAJMCTOB, 3aHH-
Maolnyuxcsi BormpocaMu 06paboTKH HM306pazKeHHi.

SIablKk M CTHJIbL HaYYHOH JHTEepPaTypPHL
PeTHYECKHE U TNpPHKJIaJgHHE
«Hayka», 1977, 296 c., uena 1 p. 44 k.

C6opHHK cTaTefi, MOCBSINEHHHX mpo6jemaM (YHKUHOHAJb-
HOTO CTHJISI HAayYyHOH JIHTEpaTyphl B PyCCKOM, aHIVIMHCKOM, HEMel-
KoM H ¢paHnysckoMm sisukax. O6imme MeTopoJsioruyeckue npobie-
MBl BHIEJEHHS JaHHOro (YHKUHOHAJBbHOrO cTHJsA. KOHKpeTHEIe
yepThl CTHJISI HAyYHON JIMTepaTyph — Mop(oJioruueckre, CHHTAaK-
cuueckue, Jekcuyeckue m dpaseosiornueckne. B psme cratelt mc-
CNIEAYIOTCS TNpOLecCH pas3BHTHA H (PYHKIHOHMPOBAHHS HayYyHORM
H TEXHHYECKOM TEepMMIOJOTHH.

Teo-
npo6aemun M,



Hecmorps na 70, 4TO 8 npodaxce umeercs HeEMANO
cyoos8, NPeCHA3HAYEHHLIX OAR UHOUBUOYQAALHO20 NOAL3O-
8anus, He 8ce 00pasybl. NOAHOCTHIO YOOBAETBOPAIOT
sanpocam nokynaresel. Iloatomy muozue awobureru 3a-
HUMQIOTCRL CAMOCTORATEALHOU NOCTPOUKOL Npo2YyArOUHbLX CY-
dos. C yeabro OKa3aHuUA um nomouwju 8 sonpocax svlbopa
TUNQ CYOHA, SHAKOMCTBA € OCHOBAMU NPOEKTUPOBAHUS U
nocTpoiKu manvlx cyoos pedakyus OHYPHAAQ HAMETUAD
cepuro nybauxayuil. Ilomewjaeman HudMCEe CTATLA OTKpbL-
saer 3Ty NodbopKy.

NIOBUTENBLCKASA NOCTPOKKA
MAJIBIX CY[OB

A. H, ITasaos

YK 629.12.002.2-183.4

Mauarnle cyna n06bX THNOB H pas3MepeHHii: Npory-
JIOYHBIE JIOAKHM INPOCTOH KOHCTPYKUHH, Cyla, IepeBo-
3UMbIE Ha JIETKOBHIX aBTOMAalIMHAaX, GaifapKH, JIOAKH
JUJIST OXOTHUKOB U PBHIGOJIOBOB MOTYT CTPOUTBLCS JIIOGH-
TEJSIMH.

YacTo npH cO3LaHUHU CyJHA NPHXONUTCS HAaYHMHATH
C NPOEKTHPOBaHHA BCJEICTBHE HEXBATKH YepTexed U
OTCYTCTBUS IIOJIHOTO ONHCAaHHUS CYyJHA; KPOME TOrO, He
BCErma mMeeTCs IOJ PYKaMHM TOT MaTepuan JJsi KOp-
nmyca, KOTOpHIHl npenycMorpen B npoekre. Ciydaercs
H3MEHATh HEe TOJBbKO OOliee pPacroJioXeHHe CyIHa, HO
M KOHCTPYKIMIO Kopnyca. TpPyZHOCTH TaKOro poma He
IOJIXKHBl OCTaHABJHUBATh KOHCTPYKTOPOB-I00UTENEeH —
OHHM OTKPBHIBAIOT NPOCTOP AJsi TBOpuecTBa. MOXHO Ha-
YaTh C M3TOTOBJIEHHSI MaKETOB, KOTOPLIE SIBJSIIOTCS KO-
OHSIMH CYIOB U CTPOSITCH U3 0oJiee MPOCTHIX M NOCTYI-
HBIX MaTepHaJiOB.

UuraTenb, KOTOPHIH elle TOJBKO NpuobuiaeTcs K
MajioOMy CYIOCTPOEHHIO, MOXXET O3HAaKOMHTBhCH C CY-
IIEeCTBYIOIUMH THIIAMH CYJIOB, HX 3SKCILIyaTallHOHHO-
5KOHOMHYECKUMH XapaKTepHCTHKaMH, OGILIMM pacro-
JIOXKEHHEeM, TJaBHEIMH pa3MepeHUSIMM H OCHOBHBIMH
XapakTepHUCTHKAMHU IO MaTtepHasnaM cOopHuka «Karte-
pa ¥ axTel» ¥ Kauram [1—11].

ITocrpoiixa cynHa no60oro HasHaueHHsT U pasMepe-
HHII ClOXHA M NpomoJxkuTenbHa. HauuHaercs oHa ¢
BHIOOpA THIIAa CyHHA, MaTepHasja JJsa KOpmyca, MeTo-
Jla MOCTPOHKH M 3arOTOBKH HeOOGXOAHMMEIX IPHCHOCO6-
JICHHH M HHCTPYMEHTa.

Pa6ouee mecTo xenaTtesbHO 00OpPYLOBAThH B capae
C HEpPeBSIHHHIM HJIM TJIOTHBIM 3€MJISIHBEIM IOJIOM, HMe-
IOleM XOpollee ecTeCTBEHHOe OCBellleHHe., MoxHO
YCTPOUTBCS H IIOA HaBecOM. PexoMeHAyeMEle pasMephl
paboueir naomanku: gauna L-+1 M, mupuna B+2 M
(L v B— pnuHa u mupuHa cyaHa). JKenateanHo mpe-
JyCMOTPETh BO3MOXXHOCTb YHOOHOH TPaHCIOPTHPOBKH
roToBOro cynHa u3 nomemeHus. [lnanupys cepuiinyio

8 Cynocrpoenne Ne 5, 1978 r,

MAJIOTOHHAKHOE
CYNOCTPOEHMUE

NOCTPONKY HOCTAaTOUHO OOJBIIMX CYHIOB, Lienecoobpas-
HO No3a6OTUTBCH O TaJSX WMJIHM [PYTHX YCTPORCTBax
IJsi KaHTOBKH KOpIlyca M YINPOLLEHHS BHIBOJa TrOTO-
BOro cyaHa ¢ pabouero Mecra.

Ilon6op HMHCTPpyMEHTa CBOAMTCH K INPUOOPETEHHIO
KOMILJIEKTAa OOBIYHOI'O CTOJIIDHOTO HHCTPYMEHTa: TO-
nopa C IWIHPOKUM M TOHKHM Je3BHeM Hnisi o6paboTKu
MSITKHX NOpoj, mepeBa (cOCHA, eJib), TONOpPa C Y3KHM
TOJICTHIM JIe3BHeM 1Jisi 00pabOTKM TBepALIX MOpoOX He-
peBa (ny6, MHCTBEHHHIIA, SICEHb), JYYKOBOH H IIOme-
peuHofi (HOXXOBKM) muj, py6aHka, ¢yranka, Iepxe-
Gensi, rop6aToro pyb6anka, HECKOJbKHX MJIOCKHX CTa-
Mecox wmupHvHoit 10—40 MM, KpyrJiol CTaMeckH,
MOJIOTKOB Maccoit oxono 200 u 800 r, xusHku (mepe-
BAHHOTO MOJIOTKA), ABYX OTBEPTOK JMJs MEJKHX H
KPYINHBIX IIYPYNOB, ApPeJH WK KOJOBOPOTa C HAG0POM
ceepa (WM nepok), moJsora, mpoGofinmka, peficmyca,
IJIOTHHUBErO LHUPKYJISl, YyroJbHHKA, ONHO- HJIH JBYX-
METpPOBOH JIMHEHKH, PYJETKH, MAaJIOYHOrO YrOJIbHHKA,
BaTepmaca HJH LIJAHFOBOIO YPOBHS, MEJOBOH HHTKH
C OTBECOM, Pamnuisg, TOUMJa HaM Opycka, Tpexrpas-
HOrO HanWJbHHUKA, pPa3BOAKHM mias nuia. Ilonamoburcs
KOe-uTO M H3 CJIECAPHOTO W MAaJIIPHOrO HHCTPyMEHTa:
3yOMI0, KJIEIH, MJIOCKOryOuLl, KUCTH, MINaTeJb W .
Uem pasnoobpasHee HHCTPYMEHT, TeM Jerue pa-
60TaTh.

IIpucnocobnenusi aja pabOTH HECJHOXKXHO CHEJATh
camoMy H Jyume 3apanee. OHM NO3BOJSIOT COKpa-
TUTb CPOK IIOCTPOMKH M YJYUIUHTh KaueCTBO CyHIHA.

Bepcrak penaercs mnpumepHo Ha 159% mamHHee
CTPOSIIErocsl CyAHAa; OH pasMellaeTcsl BAOJb CTEHHI

a)

A Ace

Puc. 1. CnocoOGbl ycTaHOBKM o6paGaThiBaeMoi AeTanu
Ha Bepcrake ¢ moMmoibi0 Koctouieil (a) m ynopos (6).

{ — neranp; 2 — BepcTaK; 3 — AepeBAHHLIA KOCTBUIb; 4 — KJHH;
6§ — ynop.

H JIOJIKEeH MMeTb xopoiuee ocsellleHne. OGHYHO OH U3-
FOTOBJISIETCSI U3 OJHOH-IABYX JOCOK, HPHKPEIUIEHHBIX K
CTEHEe HJIH 3aKpeIvIeHBEIX Ha croiikax. [lox HuM ymoO6-
HO HMeTb ITOJIKH IJISi XpaHEHHS HMHCTPYMEHTa M MeJl-
KMX geraJsef. JlJs 3a)KuMa NOCOK NpPH CTPOTaHHUM ¥X
KPOMOK K BepCTaKy CHH3y NDHBHHYHBAIOT JEPEBsiH-
Hele KOCTHIM (pHC. 1,a) HMJIHM NPHKpemisIoT CBepxy
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ynopsl u3 maaHoxk (puc. 1,6). Ilocka B o6GOHX cay-
yasix yIepKHBAaeTCs C NOMOILbIO KIHHA,

JlepeBsiHHEIE THCKH HY2KHBI JAJIf 3aKpelJIeHHs [Je-
Tajlel Habopa ¥ 3arOTOBOK MAJH 3THX JeTajJled IpH
ob6paboTke ux py6GaHKOM, pamnuwieM H AJd IPYrux
onepauuii. OgHaKo H3roTOBJIEHHE BHHTa M3 JiepeBa
JUIl TAKUX THCKOB 3aTpyA-
HHTEJIbHO; KpOME  TOro
pe3nba JIerko noBpexnaer-
cs. B aTom ciyuae MoxHO
BOCIOJIL30BATLCA OOBIUHBI-
MH cJleCapHBIMH THCKaMH,
ryOKH KOTOpPHIX CJIeyeT
3aKpHITh HaKJafKkaMH U3
JpeBeCHHEl HWJIH IlacTMac-
cel. Jlis CKJIeWBaHHs Ha-
6opa NIpHMEHSIOTCH MeTallIHuecKhe CcTpyOuumHbl. x
MOXHO 3aMEHHTb JXOMaMH HJH LBHHKaMH (pHc. 2),
H3TOTOBJIEHHBIMH H3 NPOYHOH JpeBeCHHHI.

I'BO3AM/IBHSA — NPUCIIOCOOJIEHNe [JIsi U3rOTOBJIEHHUS
3akynenok (pHc. 3,a) — COCTOMT M3 JBYX CTaJbHBIX
NJaHOK, IPUBapeHHLIX K JNYXXKe M3 NpoBoJioKH. Cpep-
JIOBKA M 3€HKOBKAa OTBEPCTHI B IJIaHKAX NPOH3BOAAT-
Cs B COOTBETCTBHH C AHaMeTPOM IPOBOJIOKH, H3 KO-
TOpoll OYLyT M3roTOBJATHLCH 3aKJENKH, NpHUYEeM JHa-
MeTp OTBepCTHS moyikeH OwiTh Ha 0,1—0,2 MM MeHBb-
e AHaMeTpa NpOBOJIOKH.

Kycku npoBoJioKH TpeOyeMOH IJIHHBI BCTaBJSAIOT-
Cfd B OTBEPCTHSl U IBO3AHJLHA 3axXKMMaeTcid B THCKax
(puc. 3,6). I'onoBka 3akaenku obpasyeTcsi JIETKHMH
yaapaMH MOJIOTKa IO BBICTYNarolleidl yacTH NpOBOJO-
Ku. Jlns yBenHyeHHs CpOKa CaOyxObl IBO3NUJIBHHU 3€H-
KOBKY B IJIaHKax AeJaioT ¢ 06eux CTOPOH.

Pyunofi mtamMn nas u3roToBJeHHs [1afi6 COCTOHT
H3 1oJOCH ToJaumuHOH &8—12 MM M nDpoGOfHHKA
(puc. 4). B nponecce mTaMnoBkd man6el nproGpe-
TalOT KOHYCHOCTh, 8 KpPOMKa BHYTPEHHETO OTBEPCTHS —
HappeiBel. IIpH wMcnoNb30BaHHM B JEepeBAHHBIX KOH-
CTPYKUHSIX TakHe IIaB6hl XOpOIUO Bpe3aloTca B Jpe-

Puc. 2. llBuHKA.
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Puc. 3. Yeprexx reo3punbhu (@) ¥ rBO3AHJIBHS C 3aroToB-
Kot B THcKax (0).

1 — nnaHka; 2 — cranpHasi nPOBOJIOKA AHaMeTpoM & MM; 3 — saro-
TOBKa; 4 — THUCKH.

BECHHY H Ha HHX Jydyllle pacKJeNbBaTh FOJIOBKH 3a-
KJIEeNOoK.

I1lnaHroBell YpOBEHb COCTOHMT H3 ABYX CTEKJSTHHBHIX
TpyOoK auamerpom 6—12 MM u mauuOE 300—400 MM,
COeIMHEHHbIX pe3HMHOBON TpyOkoi mnuuoi 4—6 M. O
3HauHTeJbHO yHOOHee B paboTe, ueM BaTeplnac, H ero
npoule H3rOTOBHUTB.

Ilnas mpencraBisier coGOH y4acTOK POBHOIO IOJa
HWJIH CNEeUHaJbHBIA IIHT, HA KOTOPOM B HaTypalbHYIO

Cynocrpoenue Nt 5, 1978 r.

BEJIMYHHY BLIYEPUYHBAIOT MNPOEKUHH TEOPETHUECKOIO
yeprexka. EciH cygHO yXKe CTpouJioCh H Tabauua nja-
30BbIX OPAWHAT YTOYHEHA, MOXXHO OrpaHHYHUTLCS pas-
6uBKoH Kopnyca u mrteBHe#. FlHorza, ¢ uenbio ymeHsn-
LIeHUsT Pa3MEpoB Ia3a, NPOoeKUUH «OOK» M «IOJy-
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Puc. 4. tramMmn nas <
H3roTOBJIEHHS aio.
1 — npoGoftHuK; 1
2 — uTaMmi. A~
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IIHPOTa» COBMeL[AalOT H Maclurab no AJHHE yMeHb-
mawnoT B 2—4 pasa.

IInasom MOXKeT CIYXKHTb TaKKe CBETJLIH NapKer-
HBIH MJIM HeKpalueHBIH AepeBsAHHHIE noJ. B sToM cay-
yae gepTex Jydllle BHINOJHATL KapaHjamaMH Cpef-
HEHl TBEPAOCTH HJIM MSATKHMH, 4TOOBl IO OKOHYaHHH
pabor ero MoxHO OulIO Jerko crepetb. Bo usbexanue
NOTpellHOCTe! B pasMepax, CHUMaeMBIX C ILJasa, JiH-
HUH TEOPETHYECKOro YepTeKa JNOJIKHBI ObITh TOHKHMH.

Cranens meo6xopuM ans c6opku kopmyca. Majoe
CYIHO MOXHO CTPOMTh Kak BHHU3, TaK H BBEpPX KH-
JeMm. Eciu mocTpofika OCyLIECTBJSIETCS BHH3 KHIIEM,
TO KOpNyc cOOHpalOT Ha CTaneJje, COCTOALEM H3 IIpH-
IOAHATON Haj NOJOM M NOCTaBJIEHHOH Ha pebpo mo-
CKH, pacKpeIUIeHHON GOKOBEIMH NOAKocaMu (pHC. D).
Has yoo6GcTBa ycTaHOBKH Habopa BEPXHIOIO KPOMKY
JIIOCKH cTamnesisi cjeflyeT pacnojarath He HHxe 400 MM
Hap noJjoM. B 3aBucHMOCTH OT pasaMepoB CynHa JOCKA
IJISl cTamesisl oJxKHa UMeTh Toamuny 40—60 MM, mu-
puny 180—250 MM u mnuHy, NpuUMepHO paBHYIO HaH-
OoJsbLiel AJHHe CyAHA. BepXHI010 KPOMKY JIOCKH TILa-
TeJbHO NpPH(YroBHBAIOT M BHBEPAIOT MO AJHHE H B
nonepeudoM HanpasjeHuH. Ilo cepenuHe BepxHeH
KPOMKH C NOMOUIBIO CTPYHBI NPOGHBAIOT 4epTy, CIy-
JKaUlyI0 KOHTPOJIbHOH JMHMeR (AHaMeTpalbHOH ILIO-
CKOCTbI0) npu c6Gopke. MoxHo npobuth IBe mnapal-
JieJIbHBle JIMHWH, HaxoAsil[Hecsi OJHA OT JpYrod Ha
paccTosiHuH, GoJiblieM IIMPHHBL HHMXKHEH KPOMKH KH-
Jgs. B sToM ciyuae mpoiie npoBepATh IPaBHIbHOCTH
ero yCTaHOBKM Ha jgocke cranens. Hag cranenem na-
pajjenbHO €ro JO0CKe K MOTOJNKY MOMEINEHHS HJH K
CTOHKaM KpensiT BepXHHUH cTaneJbHBIE O6PYC, KOTOPHIi
CNYXHUT IJI1 PacCKpEIJIEHHs JIeKaJ WJIM IINaHroyTos,



ManoToOHHAKHOE CYAOCTPOCHUE

Ecan cygHO CTPOMTCA BBEpPX KHJeM, TO ylaoOHee
paGoTaTh Ha TIIATEJHHO BLIBEDEHHOM H TNPOCTpOraH-
HOM mosty. MOXHO OGOATHCH ABYMsi JOCTaTOYHO TOJI-
CTHLIMH H IUHPOKHMH JOCKaMH, YCTaHOBJIEHHBIMH HA
TaKOM PpPAaCCTOSIHMH OJlHa OT APYro#, 4yTo6bl HA HHX
MOXKHO OBLLIO DaCCTABHTb H PAaCKPeNHTb IINaHTOYTH

(puc. 6).
¢

Puc. 5. Bupsl craneneii.

JIns noCTpofiKu CynOB, HMEIONINX 3HAYHTEb-
HbIE pa3MepeHHs, HaNpHMep KaTepoB MJIHHOH
6—8 M m Gosee, Lenecoo6pasHo HCIOJL3OBATH
CTaneNb YCJIOXHEeHHOH KOHCTPYKIHH, COCTOSIIIHH
H3 OPOAOJBHBEIX H MOINEPEUYHLIX OPYyChEB, a TaKKe
croek (puc. 7). PaGoThl HauMHAIOTCA C YCTaHOB-
KM M BHIpaBHHMBaHuA cranens (puc. 7,a). C6op-
Ka KOpIyCa BeJleTCs B CIeAyIOLIeM NOopsAnKe:

YCTAaHOBKa, BHIpaBHMBaHHE H 3aKpelJieHue
nonepeuynoro Ha6opa (pHc. 7,6);

ycraHoBKa (opIluTeBHS H KHJEBOro G6pyca,
CKYJIOBHIX M NPHBAJBHBIX OPYyCheB, MHHILEBHIX H
GopTOBLIX CTpHHrepoB (pHC. 7,8); NPHCTPOXKKA
npojoJsHOTO Habopa;

packpo#t u KpemjieHHe 60pPTOBOH M AHMILEBOH 06-
IIMBKH, OKJIefika Kopmyca CTeKJOTKaHubio, YCTaHOBKa

Puc. 6. Packpennenve wnasroyTa Ha JOCKax.

NPONOJBHEIX pellaHOB, OKpacka kopmnyca (puc. 7,2);
KOpIyC 3aTeM KaHTYIOT M YCTaHaB/JHMBAIOT Ha KHJIb-
OnoKH;

yCTaHOBKa NpoOJoJibHOIO many6Horo Habopa, pac-
KpOli M KpelJieHHe najgyGHOro HacTHia, YCTaHOBKA
nojc/aanesoro Ha6opa ¥ (GyHIaMEHTOB NOJ TIJIaBHBIH
IBHraTesab, a Takke GJOKOB mneHomgacra (puc. 7,0);

8*
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yCTaHOBKa Habopa KaioTHl B pPyOKHW, MOHTaxX BHH-
TOPYJIEBOTO KOMILJIEKCa, YCTAaHOBKa JBWUrarteJsi, MOH-
Tax TOIUIMBHOH CHUCTEMEH! (pHC. 7,¢€);

packpoil M KpenyeHHe OOCILIMBKH KaloThHl H PYyOKH,
X OCTeKJeHHe, OKpacKa KOopnyca, MOHTa) 3JIEKTPO-
IIPOBOJKH, KpemjieHHe OOOPYAOBAaHMS W H30JSIHH,
o6opylioBaHHe rajploHa W KaMmOy3a, OT[esKa KaloThl

Puc. 7. NlocaeposaredbHOCTh NOCTPOHKH KaTepa.

u py6KH, oKpacka Kopnyca B oGOpyIOBaHHs, yCTa-
HOBKa peJIMHra, HCObITaHHe Kartepa (pHc. 7,9c).

Hrak, nocrpoiika cynna, ocobenno komboprabesn-
HOro, — TPYOOEMKHi H OJHTeJbHHIH mnponecc. IlosTo-
My K BHIOOpDY THIa cyaHa HeoOXONHMMO OTHECTHCH
oueHb BHHMaTenbHO. CllefyeT TINATEJBHO B3BECHTH
CBOM BO3MOXXHOCTH KaK B OTHOLIEHHH TPYNOEMKOCTH
paboT, Tak ¥ MaTepHaJbHLIX 3aTpar.
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PA3BOPHBIE NHOBHTENLCKHE NOAKH

. A. Kyp6amos

YK 629.125

Jliobutesneit BogHOro TYpH3Ma, OXOThI M pHLIGHOH
JIOBJIM BCerjla NpHBJEKANH CKJIaJbIBaoLiHecs JOAKH
YIPOLIEHHOH KOHCTPYKIHH, KOTOpHE He TpebyloT Ho-
NOJIHHUTENBHEIX TPAHCINOPTHHX CPEACTB ANSA NOCTaBKH
K MecTaM OTAbIxa. MHorve 3HTY3HaCTH 3aHHMAIOTCS

320

Puc. 1. Pas6Gopuas
a—nonka B cbope; O — poaumku Ha opluTEBHE;

TpaHlUe; 2— NPOBOAKA CTANKHOrO TPOCA.

Oauna B cGope — 3 M, mHpyHa — 1 M, BbicoTa Gopta — 0,35 M.
I —mox B cyxoff GaraxKHHK; 2-— JHHIIEBONl CTPHHrep; 3 — nJaHIKPbL; 4 — POJIHK; § — TPOCHK;
6 — HanpaBasiolwlasi cKOGka; 7 — HaTsAKHOe YCTpPOHCTBO; 8 — BOPOTOK; 9 — BHHT.
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Puc. 2. BapnaHT coefuHEeHHSI CEKUMH-OTCEKOB: @ —y IUIAHIUHKPS;
6 — Ha KHuJe.

I u 4 — cexniu; 2 — MeTaNNIHYeCKHe YrOJIbHHKH; 3 — cTpyOGuHHa; 5 — Gai-
Ka; 6 — KpIOK, 7 — netas.

CEKIHOHHAsi MOTOJIOAKA ¢ TPOCOBbIM COEJJMHEHHeM CeKLHi:
8 — HaTsAXHOE YCTPOICTBO HA

Cynocrpoenne Nt 5, 1978 r.

CaMOCTOSITEIBHO NPOEeKTHPOBAaHUEM H IOCTPOHKOH Ta-
Kux cynos. HecmoTpss Ha MHOrooGpasue 1noCTpOEHHBIX
JIOCHTENAIMH JIOLOK, GOJIBLIMHCTBO H3 HHX OTHOCHTCSH
K OIHOMY H3 YeThIpeX THIOB: CEKUHOHHOMY, CKJaJHO-
My, C pa36opHHIM KapKacoM H MSATKOH OOIIMBKOR H
HalyBHOMY.

Pasboprbie 2100KU CeKyuOHHO20 Tuna B HanbGOJb-
el creneHd 06sapmarOT BCeMH KayeCcTBaMH OOBIYHBIX
«KeCTKuX» cygoB. M3rorosnsitoT HX H3 cTeKJomjaa-
CTHKA JIH60 M3 JIETKHX JIUCTOBHIX MaTepHaJsoB — aJio-
MHHHEBBLIX CNJ1daBOB, (paHepHl, BOLOCTOMKOrO KapTOHA.
[IonepeuHriMH pa3pe3aMH KOPIYC JIOAKH pacueHSIOT
Ha HEeCKOJIbKO KOPOTKHX CeKUHH,
yTOOEl MOXXHO OBIJIO BJIOXKHTH HX
OJlHY B APYTyI0 H INOJYYHTH KOM-
NAKTHHH IIaKeT.

OcunoBHOIl 3ajadell AN KOH-
CTPYKTOpPa CEKIMOHHOH JIOAKH $iB-
JSeTC NPOYHOE H BOJOHENPOHH-
[laeMOe COeJHEHHE CEKIHUH MeXIy
coboii. PemwMTr ee CpaBHHTENBHO
IIPOCTO, €CAM KaxAylo CEKIHUIO0 IO
TOpuaM CHaGIHTbP BOJOHENPOHHU-
naeMbIMH nepebopKaMH, BepxHAA
KPOMKa KOTOPHIX paclnoJjaranach
61 Ha 150—200 MM BhIIIE BaTep-
JUHHH T@pPH TNOJHOH Harpyske.
B sToM ciygae He HYXHH KakHe-
JUOO YINJOTHEHHS MEXIY CexKlHUs-
MH M npHcnocobseHHs, HeoOxonH-
Mble OJid NOIAXKATHA I3THX yIJOTHe-
Huii. Ha Joxkax KOHCTPYKLHH
M. H. fSlky6oBckoro, Hanpumep,
CEeKIIHH CTSITMBAIOTCA MeXAy coboi
C IOMONIBIO TOHKOr0 CTaJBHOrO
TPOCHKA, OXBATHIBAIOLLETO KOPIyC
CHapyXH Ha ypoBHe BepxHel KpOM-
KH OOPTOB H HNPOXOAAILEro BAOJb
Kujsg oT ¢OoplITeBHS QO TpaHua
(puc. 1). Ilpu c6opke Tpoc Hars-
THB2IOT C NOMOLIBLIO BHHTOBHIX HJIH
PBIYAKHBIX HATHAXKHBEIX YCTPOHCTB,




MaJsoroHHANCHOE CYJOCTPOERME

a B NONEPEYHOM HamnpaBJIeHHH CEKOHH (PUKCHPYIOTCS
Gnarogaps TOMY, YTO BBICTyNAalollHe KOHIBI INJIAHIIH-
pefi OHOH CEKUHMHM BXONAT B IHe3fa Apyroi. MoxHO
BHINOJTHHTL COEJHHEHHe CeKUMil u 6e3 Tpoca — mocTa-
TOYHO HA KHJie 3aKPENUTb KPIOK U CKOOY, a y BEpXHHX
KpOMOK 6OPTOB — OCHIYHBIE BHHTOBHIE 3aJpadKH HJIH
crpy6urHn (pHC. 2).

Jlonku ¢ CeKUHAMH-OTCEKaMH NpPOCTHl MO KOH-
CTPYKIMH H HaJleXXHbH, ONHAKO Nepe6GOpPKH co3jAaroT
HeynobGcTBa IJis pasMelleHHsl SKHIaxka W INpH CkKJa-
IbIBaHHM cekUHil B nakeT. Kpome Toro, nepeGopku
3aMeTHO YBEJHUYHBAIOT MAacCCy JOIKH, YTO HeMaJoBax-
HO npH ee nepenocke. IlosTroMy uyacTto BmecTO mepe-
GOpOK IO KOHIIAM CeKLHH YCTpaMBaloT JXecTKHe (Jjan-
LBl 0 BCeMy NepuMeTpy 06BoAa.

Ha nepeBsiHHOH JiogKe ¢dyaHel fenaioT U3 TOJCTON
(10—16 mMM) danepH, Ha MeTaJIHYECKON — M3 LI0pa-
JEBOrO YroJbHHKa, Ha IJlacTMaccoBOi — (OPMYIOT
BMecTe C oOmuBKON. CoenuHeHHe CHabXaeTcs ynJoT-
HUTENBHBIM 3JIEMEHTOM H3 5JAaCTHYHOH pe3HHBl TOJ-
IIHHOH OKOJIO 6 MM, KOTOPBHIH NPUKJIEHBAIOT K OJHOMY
3 (aaHueB, U CEeKIUH COEOHHAIOT Ha 6oJrax M6—
M8, BCcTaB/isseMBEIX B CKBO3HBIE OTBEPCTHsA BO (paaHUax
(puc. 3). Uucno 60aTOB 3aBHCHT OT KECTKOCTH (JaH-
neB—ueM OHa OoJiplue, TeM MeHblle HX Tpebyercs
nna obecrneyeHHs] BOJOHENPOHHUAEMOCTH COENHHEHHS.
Ha nerxux sonkax HJHHON IO 4 M OGBIYHO JOCTaTOU-
HO pacnoJjioxkuTk 6oaTe uepe3 80—200 mm. OTBep-
CTH nof, GOJTH B JepeBAHHEIX (JaHLax Ienecoot-
pa3Ho cHabauTb MeTaslTIHUYeCKHMMH BTYJKaMH H3 LIBET-
HOro MeTaJJia.

BmecTo 6OJTOB MOXXHO HCHOJIB30BaTh BHHTOBLIE
cTpyOuuHbl, He TpebylolliMe CBEpJIeHHS OTBEPCTHH BO
¢yaHuax, OgHAKO B 3TOM CJydyae HEOGXOOMMO Npeny-
CMOTpeThb WITHIPH, MIMOHKH HJIH HHBIE KOHCTDYKTHB-
Hble 3JIeMEHTHI, INPENATCTBYIOLIHE CABHry CeKUHH B
IJIOCKOCTH COeLUHEHHS.

KpoMe momepeyHBIX CTHIKOB KOPNyC JIOOKH MOIKET
MMeTh pa3peM H IO JHHHH KHJIA. ITOo obJerdaer
VKNaJKy CeKUHH NIpH TPaHCIOPTHPOBKE, NO3BOJISET
yMeHbIIUTh Trabaputhl ynakoBku. Ha OGosblinx pas-
OGOpHLIX MOTOJIOJKaX CEKUHH MOTyT HMETh MPOMOJib-
Hele nepe6OpKH; Ha JIerKHX Ye/IHOKax M KaHO3 COefH-
HEHHEe CEeKIMil MOXXHO BHINOJHAThL Ha ¢JaHUax.

Cxaa0Hble JIOOKH MOXKHO H3TOTOBHTBb W3 JIHCTOBO-
'TO JiopanioMHHHs, (aHepH, a TakxXe H3 TepMomJa-
CTHKa THIA TOJH3THJIEeHA. DJeMeHTH OOIUMBKH BHI-
KPaHBaIOT U3 MJIOCKUX JHCTOB C TAKHM PaCcyeToM, YTo-
Obl NpH COEJMHEHHH KPOMOK IOJydYajach KejnaeMmasi
¢opma Kopnyca. [nsi coefHHEeHUS KPOMOK JIECTOB HC-

Puc. 3. Bapuautel ¢aaHueBbIX COeAHHEHHII CeKuMH: @ — Ha 60Ji-
Tax; 60 — Ha cTpyOuUMHaX.
1 —cexuua wopnyca; 2 — Goar; 3 — pesmHoBaa npoknanka; 4 -— rafika-

6apamex; 5 — saxBaT CTPYOUUHH; 6 — BHHT; 7 — jiopaneBbifl YroabHuk
no sceMy nepumerpy dnanna; 8§ -— saxnenxa.
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NOJIb3YIOTCH MOJIOCH M3 3JaCTHYHOro MaTtepmasna, la-
NpHMep NPOpe3MHEHHOH TKaHH, KOTOpPHIE Kpensarcs K
3JieMeHTaM OOLIMBKH Ha BOJOCTOMKOM KJEIO0 M 3aKJel-
Kax. Yupyroctb OCHOBHOIO MaTepHana H gedopmauus
noJioc obecrneduBalOT rjJaBHOE KadeCTBO JIOOKH — BO3-
MOXKHOCTb €e CKJaJbBaHHSl B IVIOCKHH NakKer.

TpaHen MOXHO H3rOTOBHTb M3 HECKOJIbKHX KYCKOB
TOJICTOH (aHeph, HAKJEEHHEHIX Ha CIUVIOIIHOH JIHCT
IIPOpe3HHeHHOl TKaHH, 4TOOEl 06ecneuuTh BOJOHENnpo-
HUIlaeMOCTh Kopnyca. Heckosnbpko nonepeuHsHx 6aHOK,
NpUKpenasieMEIX K 60pTaM ¢ NOMOLIBLIO NeTeNb, ¥ NHJ-
JIepCHI, coefuHsIOlINe 6OAHKH M KHJb, NO3BOJSIOT NPH-
IaTh KOpIyCy 3amnpoeKTHpOBaHlble O06BoAH. Opuna u3
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Puc. 4. Ckaapnas piopaneBas Jopka KoHctpykuuu JI. K. Ilpecc-

Jepa: @ —Jopka B cOope; 0 — Nopka H ee cHaGxkeHHe YJO-

¥eHbl NS TPAaHMCNOPTHPOBKHM; 6 — packpodl oOwuBkM (3alITpH-
XO0BaHbl Pe3HHOTKaHeBble I10JIOCHI),

Odansa Jomxkw B cGope —3 M, mmupuHa — 1,1 M, Bheicora Gopra — 0,4 ™,
Macca okono 20 gr, raGapuThl B cloXeHHOM Buae 1X0,45X%0,2 M.
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6aHOK KpemuTCcs K TPaHLYy H CIYXHT pebpOM KecT-
KOCTH.

Cknanuele Jonku ynoGHBL AJiS MepeBO3KH Ha Bepx-
HeM 6araxXHHKe JIErKOBOro aBTOMOOHJSl, MOTYT OHITBh
coanel B OarakHeli BaroH, oe3fa, HO HENPHIOAHEI
LISl IEpeBO3KH B ropoicKoM TpaHcmnopTe. [l ymeHb-
IIEHUS AJHHBEL B CJIOKEHHOM BHJE HeoOXOIMMO BBECTH
B OCIUMBKY JONMOJIHUTEJbHEIE NONEpPeYHLIE 3JaCTHYHHE

Puc. 5. CoBpeMeHHasi «BHKCATHHKa» pJauHoi 2,14 m ¢ oGums-
KON H3 NOJHNPONHJIEHA.

COENMHEHHsI, KaK 9TO CHAEJNaHO B IABYXMECTHOH Jiopa-
nesolt nonke koucrpykuuu JI. K. Ilpeccnepa (puc. 4).
OO6uMBKa W3roTOBJieHA H3 JHCTa TOJILUMHOR 0,5 MM,
ee 3JeMeHTH COeJHHEHBl JIeHTAMH H3 TOJCTOH mpope-
3MHEHHOH TKaHH, KOTOpasl NPHKJIEHBaeTCs K MeTalay
kjeeM 88H u npHkJensBaeTCs aNIOMHHHEBLIMH 3a-
KJeNnKaMu JuamMeTpoM 3 MM c marom 15 mm.

IIpy cknagblBaHMHM JIOOKH HEOOGXOAHMO CHayana
NEepPerHyTh €€ IO CKYJOBHIM HaKJMagKaM H HaJOXKHTh
6opTa Ha JHHIUE, 3aTeM

CyRocrpoenne N 5, 1978 r,

HBIX B HOCY M KOpMe, H OGIUHBKH M3 BOJOCTOHKONH TKa-
HM, OpekpelvienHo#i K pyraM. Ilpm cknapeiBaHuM 06-
IUUBKa cobHpaeTcss rapMOIIKOH MexXAy HAyramMH, a B
rOTOBOM K IJIABaHHIO BHJE IOJIOXKEHHe Bcex Ayr ¢H-
KCHPYETCSl ¢ MOMOIUbIO NONepedHsiX 6aHOK H Paclnopox
(puc. 5). B mpeXHHX KOHCTPYKUHSX AYTH JIeJalHCh
U3 NyO6OBHIX peek, u3rubaeMbIX B pacliapeHHOM CO-
CTOSIHMH; cerlyac IJisg 3TOH LEJH HCIOJb3YIOTCH A1opa-
JieBble TPyOH, a BMeCTO NPONHTAHHOIO BOJOOTTAaJKH-
BAIOIUMH cOoCTaBaMu Ope3eHTa — NPOpPe3HHEHHHIH
HENJIOH HJH LPYrofl CHHTETHUECKHH MmarepHall.

KOHCTpYKUMH ¢ pa300pHbIM KApKACOM U MASKOLU
0buiL6K0Il NPUTONHEl JJIST MOCTPORKH TYPHCTCKHUX Oaii-
napok. Kapkac cobupaercsi OOBLIYJHO H3 HECKOJIBKHX
JKECTKHX LINAHTOYTHHIX pPaMOK, PacloJIOXXeHHBIX Ha
paccrosuux 0,8—1,2 M gpyr or npyra, miTeBHel, KHb-
COHa U CTPHHTEPOB B BHJE KOPOTKOMEDHHIX pEeK HJIH
TPyOOK, CTHIKYIOUIMXCS NO IJHHE C IIOMOIIbI0 Pasiiny-
Horo pojxa Mydrt u 3amkoB. IIpumep nopmoGHOR KOH-
CTPYKIHH NPHUMEHHTeJbHO K HeOOJblIOH phIOOJOBHOM
JOIKe mpuBOAMTCA Ha pHc. 6. Jlomka BecHT OKOJO
21 kr v ykinansiBaeTcss B naker pasmepom 1,3X0,40X
X 0,25 M. OHa MOIKEeT HCNOJIb30BATHCA C BeCJaMH HJIH
¢ mogBecHBIM MOTOpoM «CHyTHHK» MOIIHOCTBIO 2 JI. C.

OcHoBy Kapkaca COCTaBJSIIOT OOPTOBHHBI, BLIpe-
3aHHBEIE O pa3MeTKe, NPUBEJEHHON Ha pucC. 6, B3 JHu-
cra 6-munnuMeTpoBod ¢aHeprl. Ha KpoMKH GOpTOBHH
NPHK/IENBAalOT € 3aNpecCOBKOH MEJKHMH TIBO3ASIMH
1X15 MM pefiku npuBajsbHOro 6pyca H CKYyJOBOTO
CTPHHIEpa, a TaKxXe pPeHKH JJisl yCTaHOBKH Iolleped-
HOil GaHku. C nOMOIIbIO pPa3beMHBIX POSAJBHEIX Ie-
TeJb KOHIB OGOPTOBMH KpensATcsd K (OPHITEBHIO W

CJIOXKHThb IIONOJIAM  IIO
KHJIIO H, HaKOHel, mepe-
THYThb MakKeT IO Iore-
PEYHBEIM CTHIKaM.

Jlns Toro 4ro6Hl Ta-
Kas JoJKa He TOJydYHJa
ype3MepHH nporub Ha
njaBy, He06X0IHUMO Tpe-
LyCMOTPEeTb  IONOJHH-
TeJbHBIE 3JIEMEHTH IKe-
CTKOCTH: CBEMHEIE MJIAH-
IIHPH M3  JI0pajieBo
TpYyOKH, IPOAOJIbHEIE
pacmnopku, ynuparoimue-
Cfl B OKOHEYHOCTH JOJ-
KH. Ilomepeynas ecT-
KOCTh  obecnieyHBaeTcs
6araronaps 6aukam,
Tpy64aThiM pacnopkam
H IINaHroyTy pasbopHoi
KOHCTPYKIHH.

Pa3HoBHIHOCTBIO
CKJIa[IHBIX JIOJOK SIBJISI-
10TCS pbIOOJIOBHEIE TY3H-
KH-«BHKCATHHKH»,  IIO-
OyJsipHbIE € KOHIlA npo-
nioro Beka. Jlomka co-
CTOHT H3 KapKaca, BHI-
IIOJJTHEHHOTO U3 YeTeIpex-
NSATH NPOAOJBHBEIX YT,
IIapHHPHO  3aKkpemnJieH-

XVI XV

o o xo X

Puc. 6. O6Gmuit Bua pasbopuoit puiGosoBHOK JNORKH panHoH 2,4 M ¢ TKaHeBoii oOwWHBKOR

H ee KOHCTPYKuUMS.
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! tpamenr® II-— kopMoBas wacre GupTOBMHH, 2 uT.; /I — nonykmouuHa; JV — KopmoBofi mnaunroyt, V — Ganka, 220X20 mum, VI — coeaunn-
TeabHBA 8aMox GoprosHH; VII — HocoBas uactp GOpioBeHM V/II — miHyp kxpensenHsn oOmuBkH; /X — HOcoBoffi mmamBroyr; X — smapeasseilc,
12%30 mMm; XI— peka; XII— dopmresenn; XJII — HocoBass uacTh Kuabcona; XIV -—Hapyknas o6muska; XV — KOpMOBasm %acTp KHIb-
cona; XVI — naaBHHK.
Y3en 1 — xpennenue LpaHroyra; ysau 2 H 8 — xpensieHue MujaenbBefica k¥ ¢opmITeBHIO M IMNAHTIOYTY.
1 — 6aMc 12X30 MM, BoipesaRAufi ¥3 pefiky WwApuAOff 80 MM; 2 — naagka nof MoTop; 3 — meTns iuHpHHOfA 30 MMm: 4 — pefika 12X30 muM;
§ — possibRan neras; 6 — pefika 15X30 MM; 7 — Haksafika AAs NOAYKAUHHE 815; 8 — oGofiMa saMka, cTaidb 82; 9 — nAaHKa S8aMKa, CTajp 122;
10 — mtHpy; 11 ~— nnaHxa KpemjeHHEs MAesabBefica K ¢oplTeBHI0, cranb 2X20 MM; J2 — nponoskHLe pefikH KHABCOHA 12X50 MM; /3 — yroas-
HER AA8 KpenieHus dopliTeBHR X KHABCOHY, Jierkufi cnnas 82; 14 -E c;;gmxuoe KoabOO H3 CTanbHOfl noaocH 2X20 MM; [5— nnaHKH KHAb-
CoHa 8X70 Mm.
Ha peransax II, VII, XI1I, XV nocoBoff munanroyT yCTaHaBJHBAeTCA B HOC OT AHHHH <mA», KOpMOBOfl — B KOpMY.
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TpaHILy, a NpOCTeflIHil 3aMOK CJIYXHT IJs COeJHHe-
HHA 06eux dacTeil Kaxnoi GOpPTOBHHHI B OnHy. Ilns
6OpTOBHH H TpaHUAa JXeJaTelbHO INPHMEHSATb BOJO-
cTOHKYI0 ¢aHepy uau ¢anepy mapku ©CP, M3 ra-
KOil xe, Ho 60Jiee ToJCcTOH (aHephl MOXKHO BHIpe3aThb
ABa IunaHroyra U ¢opurteseHs nub6o cobpaTbh HX H3
10-MunnuMeTpoBLIX peek ¢ (aHepHBIMH LIEKaMH C
06eux CTOpOII.

Puc. 7. HapysHnoit karta-
MapaH, CKOHCTPYHPOBaH-
Hpii B. I1. JleMbsiHOBLIM:
a — Karamapad nop na-
pycamu; 6 — cxema KOH-

CTPYKLHMH KaTamapaHa;
8 — pPacKpou HOCOBO#
nonJiaBka.

e ' OKOHEYHOCTH

1 — npoponbHass pefika Mo-
CTHKa; 2 — CHAEHbe; 8 — merT-
NsT H3 NPOPEeSHHEHHOR TKAaHH
ANS KpenjieHHA peeKk K Io-
nnaBky; 4 — nonepeuHas peji-

Ka MOCTHKAa; § — HHUunenb.

Cynocrpoerue Nt 5, 1978 r,

C6opka oTHeNbHHIX JeTasell Kapkaca IperycMo-
TpeHa Ha OOBIYHHIX (POPTOYHHIX IIETJHAX, OCH B KOTO-
pPEIX 3aMeHeHH Ha YJIOOHBIe OJIs pa3beMa H3OTHYTHIC
WITHpPH. Bcero noHapo6HTCA NOJTOpa HECATKA TaKHX
neresb wupuHoii 30 MM. Co6paB KHJILCOH Ha POBHOM
noJly, B Na3el MexAy NJaHKaMH BCTaBJSIOT LINAHroy-
Thl M TpaHell U MOATOHSIOT MeTJIH TakKuM o6pasom,
yTOOBI OflHA NOJIOBHHKA KaxXJAOH NEeTJH Kpenujaach K
LINAaHTOYTy WJAH TPaHLy, a BTOPafg — K IJIAHKE KHJIb-
cona. CraBsiT Ha Mecro ¢opuTeBeHb H, co6paB Gop-
TOBUHBI, NOJATOHSIOT MO MECTY IOJOBHHKH POSANBHBIX
neTesib, KOTOPHE HOJKHH OHITh 32KpenjeHbl Ha IITEeB-
He. 3aTeM ILUNAHTOyTH Oru0aioT GOPTOBHHAMH H IO-
ClIefOBATENbHO CTAaBAT NETJAH Ha peflkax y KpOMOK
6opra 6JM3 KaxAoro mnaHroyra. B kopme mnoaro-
HseTCs posibHass netis Ha Ttpaune. CoOpaHHBII Ha
MeTJNsX KapKac IOJydaeTcs AOCTAaTOYHO IKECTKHM H
TOTOBBIM JJIi PACKpOS 10 HeMy OGOJIOUKH.

Kapkac nepeBopaunBaercsi KHJIbBCOHOM BBepX, Ha
Hero HakJiaIbIBaeTCs MNOJIOTHHINE OOIUMBKH, KOTOpOE
JIOJIXKHO HEMHOro nepekpeiBaTh GOpTOBHHEL. [lanee c
NOMOIIBIO HOXKHHUIL, MeJjia, NMOPTHOBCKHX OyJlaBOK H
KHOIIOK HECJIOJXHO BHEIKPDOHTBH BCE 3arOTOBKH 060JIOUKH,
KOTOpHIE CLIMBAIOTCH MNBOHHBEIM IUBOM. Jleka MoxeTt
OhITh cimiuTa M3 6oJjiee TOHKON TKaHH. UToOB OHa He
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IInanroytel, Tpauen u ¢opmtTeBeHb Npu cOOpke
KapkKaca YCTaHaBJHBAIOT Ha KHJIbCOH, KOTOpPHIH CO-
CTOHT M3 JBYX CeKIUH, INaPHHPHO COENHHEHHHIX Ha
bontax M6 TakuM o6pa3oM, uTOGHl NpPH IepeHOCKE
HOCOBas BKJajblBajiachb B KOpPMOByK. B cobpanHoMm
BHE KHJIBbCOH (PHKCHPYeTCS KOJBLOM, HaJeBaeMHM
Ha KOHIBLI NPOJOJBHLEIX PeeK KOPMOBO# CeKuuH. K HO-
COBOI CEKLMHM IPHBHHYHBAIOT Napy aJlOMHHHEBHIX
YrOJILHUKOB /11 KpenJeHus (PopluTeBHS, a K KOpPMO-
BOH CeKUHH KpendaT Ha (OPTOYHHIX NeTisX (aHepHHI
IJaBHUK. B o06o0Js0uKe JIOAKHM [Ji 3TOr0 IJIaBHHKA
HYKHO CJIeNiaTh CNenuaJbHHi KapMaH, KOTOPHIH Ipe-
IATCTBYET €ro 3aBaJjiuBaHuio. MoxHO, KOHEYHO, 060ii-
THCh M 6e3 IJIaBHHKA, HO C HUM JIOKa ropasfio yCTOH-
ypBee Ha Kypce. Heo6xomuMoO TOYHO BHIEPKATh
NOJIOKEHHE Na30B IIMPHHON 15 MM Mexny mnomnepeu-
HBIMH TJIaHKAMH KHJIbCOHA — B HHUX BTYTYIO JNOJIXKHBHI
BXOAHTbL IUMAHTOYTHl, PacCTOSSHHE MEXKAY KOTOPHIMH
paBHo 800 MMm.

IPOBHCAJIa, HOCOBOH IUMAHrOyT C NMOMOLUBIO NETJIH CO-
eqUHAI0T ¢ (OoplUTeBHEM MHIEJbBEHCOM.

[lo xpomke o6ojiouku yepes 150—200 MM npumu-
BalOTCH METJH, B KOTOPHle NpoAeBdeTCd NPOYHLIH
wHyp. [Ipu HarsruBaHum o60/IOUKH IUHYp HOCJHENOBA-
TeJIbHO 3aKJaJBIBAeTCA 32 KOHIIHl IIYPYNOB, BBHHYEH-
HEIX CHU3Y B NpHBAaJbHBEIA 6pyc, mocjae yero mHyp 06-
TATHBAeTCs M 3aKpelvisieTcsl y TpPaHIa 3a He6oJbLIHE
yroukd. Ilocne storo ycramasiauBaercss 6aHka, KOTO-
pas ABJSETCA COCTABHOM 4YacCTbI0 KapKaca M KpemuT-
cA K pedkaM Ha nerisx. HenoronnseMocTs 3Toi Jiox-
KH MOXHO O6eCneuuTbh C INOMOUIBIO HaLYBHHIX KaMep,
Hanpumep, OT OOBIYHBEIX BOJNEHOONBHBIX Ms4YeR, BJO-
JKeHHBIX B YeXJIbl U3 6pe3eHTa M NPUBA3aHHBIX K Kap-
Kacy.

JIJis MOCTPOMKH JIOOOK C MATKOH OOIIMBKOH HYXK-
Ha JI0CTaTOYHO NPOYHAS U BOJOHENpOHHUaeMas TKaHb.
Eciu ne ynmaeTcsi 10CTaTh NPOPE3NHEHHYIO TKaHb, MO-
JKHO HCIOJIb30BaTh NAapyCHHy Wi Ope3eHT W IpOIH-



MaJoTOBHaKHOE CYyXoCTpOEeHHE

TaTh TOTOBYI0 OOOJIOYKY, HATAHYTYIO Ha Kapkac, 4—
5 pa3 HarypaabHoil onudoii ¢ nobasaenuem 10% xa-
CTOPOBOTO MacCJja; KaXXJblil NOCAeAYOIIHA CI0oH HaHO-
CHTCSl IIOCJI€ NMOJIHOTO BRICHIX2HHS Npenwinyllero. 3a-
TeM OOOJIOYKA OKpAallHBaeTCs MAaC/JSAHOH KpPacKOH Ha
HaTypaJibHOR onHde Takxke ¢ fo6aBJeHHEM KacTopo-
BOrO MacJja.

Hadysneie JogKH mosyyaroT B IOCJAENHHE TOJbI
IIMPOKOEe pacnpocTpaneHHe. V3rorosieHune HacTosllel
HaJlyBHOH JIOOKH — JIeJI0 CJOxXKHOe, Tpelyioliee Ipo-
¢eccHoHANBHBIX HaBHIKOB. (CaMomesTeNlbHEIM CYZO-
CTPOHTEJSAM NOJIOOHJICS YIPOILEHHH BapHaHT— Ka-
TaMapaH H3 ABYX YIJHHEHHBIX HAaAyBHHIX 6aJjJIOHOB.
Ckueuts Tako#t 6ansmon guamerpoMm 300—400 MM H
JJUHOH 2—3,5 M CpaBHHUTEJNHBO HECJIOXKHO, NPHYEM B
KayecTBe MarepHalja HCHNONb3yeTcst OObyias MeIH-
nMHCKas kieeHka. Ha 6annoH HajgeBaloT 4yexos H3
OpeseHTa, 3aNNIIAIOIIHi KaMepy OT MPOKOJIOB M HCTH-
paHHa O necok. K BepxHeHl 4acCTH yexJia NPHIUHMBAIOT
NeT/IH, B KOTOpDHIE BCTAaBJSIOT MNPOAOJBHEIE pebpa
JKECTKOCTH M3 peeK HJU miopajsieBuix TpybGok. K mpo-
IONbHEIM pe6paM IpHUKPEIVIAIOT nonepeuHble OankH
mocruka. [lupuHa Takoro KaramMapaHa COCTABJSIET
or 1,1 go 1,5 M npm ykasaHHBIX BhIlIe Npenesax H3-
MeHeHHs1 AJHHBI; Macca B c6ope —ot 10 mo 20 xr.

Baaromaps 3nauuTesbHOM IUMpPHHE HAAyBHEIE Ka-
TaMapaHbl OYeHb OCTOHYUBEI M MOTYT XOJIHTb Ha BecC-
Jlax, NOJ napycoM M mnojisecHHM MoTtopoM. Ha puc. 7
NpencTaBseHH OOIMHH BHA M KOHCTPYKLHS IapyCHOro
Katamapauna, nocrpoennoro B. IT. IempsHoBeIM. [lpn
nyauHe 3 M, puamerpe 6anasonoB 400 MM u o61IeR LIH-
puHe 1550 MM Macca KkaTamapaHa B rpe6HOM BapHaH-
T€ COCTaBJIIeT BCero 7 Kr, a ¢ MauTOH, napycaMH H
pyiem — 12 kr. IlonnaBku ero ck/jeeHbl H3 JIBYXCJOH-
HOH TKaHHM «cepeOpsHka» Mapkd 500, pama mocTHKa
co6paHa u3 peek ceueHueM 30X 40 MM, npuyeM AJHHA
BCEX JKECTKHX 3JIeMEHTOB KOHCTPYKUHMH He NpEeBHILIAEeT
1,55 mM. HeGonbluas cBsi3ka peek H PIOK3aK, HAIOJ-
HEeHHBIH MeHee YyeM Ha NOJIOBUHY o6beMa, — BOT H BCH
JIOIKAa, HAa KOTOPOH MOXKHO OTHPABHUTLCH B IyTelle-

CTBHE.
® ¥ #

B srtofi craThe pacCMOTpPEHH JIMIIL OCHOBHBIE KOH-
CTPYKTHBHBIE OCOOEHHOCTH NOPTAaTHBHBIX JIOAOK, fB-
JSIOIIMecs OTNPaBHEIMH TOYKAMH INPH NPOEKTHPOBa-
HHH M nocTpoiike. Bei6op ux THIa 3aBHCHT OT MaTe-
pHaJioB, KOTOPHIMH pacnoJiaraeT CTPOHUTEJNb, €r0 KBa-
JudHukauuu u psaga Apyrux npuuvH. OgHAaKO NpH BCex

9 Cynocrpoenne Ne 5, 1978 r.
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BapuaHTax TIJaBHON ocTaercg 3a60Ta KOHCTPYKTOpa
06 ofbecrneyeHuH 6e30MaCHON SKCIJIyaTaUHMH JIOJAKH.
Hame BCero mopTaTHBHBIE JIOAKH PACCYHTHIBAIOTCH Ha
Harpy3ky B 1—3 uesoBeka, asisl yero HeOOXOILHMO BEHI-
IepKaTh onpeneseHHble MHHHMAaJbHEIE pa3MepHl KOp-
nyca. Ilns ogHOMECTHOR JIOAKH, KOTOpasi MCIOJb3yeT-
ci Ha pHIOHOI JIOBJe, MOXXHO yKa3aTh B KadecCTBe
MHUHHUMAaJbHBIX pa3MepeHHi pnuHy 1,8 M, mupHnry
0,85 m u BeicoTy Gopra 0,3 M. IIpemnoururenvhbie
pa3MepHl JI ABYXMECTHOH JOMAKH — COOTBETCTBEHHO
2,4X1,2X0,42 m. Ecau nopka npenHasHaueHa [J1f
TYPUCTCKHX NYTEIUeCTBHH, 1eseco06pa3HO YBEJHYHTb
ee JUIMHY IPH He3HAYHUTEJbHOM YMEHbIIEHHH LIHPHHEIL
Ilns ogHOMECTHOH TYpPHCTCKOR OafiflapKH NpenesbHEI-
MH pa3MepaMHu siBAAIOTCA JJyuHA 4 M, wupuHa 0,7 M.

Kopnyc nopTaTHBHON JOOKH OOLIYHO HMEET Maccy
He 6onee 20 KT, IO3TOMy IIOJIO2KeHHe UEeHTPa TAMKECTH
IO BHICOTE BCeleN0 3aBHCUT OT PAacnoJioxKeHUS rpeb-
ua u naccaxupa. Ilpm mmupuHe MeHee 1 M Jayudme
oboiTuCh 6e3 BHICOKHX GaHOK H pa3MeCTHTh JKHMaxK
IPpAMO Ha KHJBCOHE HWJM HA IJIMTE H3 MeHoIacra
TONLMHOK He GoJsee 80 MM. Danku, BO3BHIIAMOIINECS
Hajg guuimgeM Ha 120—150 MM, MOXHO HmONyCTUTH
JUIIb Ha OoJiee MIHPOKMX JIOAKAaX, NpeJHa3HAYeHHBHIX
U1 IJIaBaHHUS Ha CIOKOHMHOH BOJE B 3aIMMUIEHHBEIX OT
BeTpa o3epax M IJjecax. B mo6oM cinyuae He mospe-
IUT OLEeHKa IONepeyHOH MeTALEHTPHYECKOH BHICOTH!
xoTs1 6Bl O NpHOJIHIKEHHOH (popmysie
LB3a2

2y &

rone L — nauHa JIOOKH IO BaTepPJHHHH, M;

B —mupuna no BaTepJMHHH, M;

a — K03(Q(PHUHEHT NOJHOTH BaTEPJIHHUY;

V — Bopousmenieune, m3;

@ — BO3BLILIEHHE 1LIeHTPa TAKECTH JIOAKH C JIIOMb-

MH HajJ IEHTPOM BEJHYHHB, M.

B sTomM pacueTe BO3BHIIEHHE IEHTPa THIKECTH Ye-
JIOBEKAa HaJl NOBEPXHOCTBLIO CHJAEHbSI MOXeT OBITh NpH-
HaTOo paBHHIM 300 MM. Bo Bcex clywasix momepeuHas
MeTaleHTpHUeCcKas BHICOTA MHOJMKHAa OBITb IOJIOXKH-
TeJILHOH H XKeJaTeJbHO, YTOOHI €e 3HayeHHE COCTaB-
nas0 He meHee 0,25 M.

BTopoe HemnpeMeHHOe KaueCTBO IOPTAaTHBHOH Jon-
KH — HEeNoTOoMJIsieMOCTb. [l Toro uToOH miopaneBas
Jogka maccor 20 Kr He yTOHyJsa, HeoOXOZHMM 3amac
nJaBydecTH, ofecrneyMBaeMBIH IIEHOMJIACTOM HMJIM Ha-
IYBHEIMH €MKOCTSIMH 06BeMOM OKosio 12,5 nm3, a s
NOANepxKaHUus Ha IJIaBy KaxJAOro 4eJlOBeKa 3Ta BeJiH-
yyHa Bo3pacraer emie Ha 10 mgm3.

h=~=
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CTPOUTENH ,,MOCKHTHOIO <JIOTA«

A. D, Cumun

Baarozaps HeycraHHO) 3200Te mapTMy M IIpaBy-
TEJILCTBA €Ile B rOALI IePBOil IIATUIIETKY ObLIa c03-
faHa MesKOoTpacjeBas IPOM3BOLCTBEHHO-TEXHMUe-
ckaa 0asa AJA cO3laHMs ¥ ITOCTPOMKM MAaJIBIX Hamd-
BOZHBIX Kopabmeit. B 1928 r. cymocTtpouTenm npu-
CTYyIIMIM K OCBOEHMIO KPYIIHOCEPMITHOTO BBIIyCKa
TOPIIEAHBIX KAaTEpPOB IpUOpPEesKHOro HeiCTBMUA THIIA
«II[~4», onbITHBIE O00pasUbl KOTOPBIX OBLIM CO3ZaHBI
roJutekTBoM ITATW nop pyxoeomerBom A. H. Ty-
rioneBa {1]. B 1mpolecce nmpom3BoACTBa CYLOCTPOM-
TeJIV COBEPIIEHCTBOBAJIM IIPOEKT, OTpabaTbiBaam
TEXHOJIOTMIO IIOCTPOMKM, HapallMBaly IIPOU3BOM-
CTBEHHBEIe MOILTHOCTM M (OopcHMpoBaIM BBIIYCK Ka-
TepoB 9TOro THIA. OZHOBpPEMEHO B JIOBOEHHBIE IOZBI
BeJIMCh PabOTBI II0 CO3LAHMIO M IIOCTPOMKE HOBBIX
TUIIOB 0O0EBBIX KaTepPOB B JepPeBAHHOM VCIIOJIHE-
HUY — MaJIBIX OXOTHMKOB 32 IOABOAHBIMMU JIOXKaMM
(«MO»), TOpHEAHBEIX KaTEpPOB JIaJIbHEIO0 JelCTBUSA
«JI-3», ratepoB «KM», mpefHasHadYeHHBIX IJIA MC-
IIOJMB30BaHMA B KadeCcTBe TPAJIBIIMKOB, MOPCKMX ca-
MOXOAHBIX Oapxx Tmma «Kynrac-Kaeacakm», KOH-~
CTPYKTMBHO IIPMCIIOCOOJIEHHBIX IJIA [EeCaHTHBIX OIle-
pauuit, mecaHTHBIX KaTepoB «HK3UC-5» m ppyrux
MAaJIOTOHHAYKHBIX CYZOB IIEJIEBOTO HAa3HAYEHMA.

LayOoKOro yBasKeHMs 3aCJysKMBAIOT OPraHM3aTO-
PBL IIPOM3BOACTBA M TBOPLLI STUX TPO3HBIX 00EBBIX
cpencte cyzoctpouresmt E. . Jloxkums, JI. JI. Ep-
mam, A. JI. Korcranturos, C. B. Ilyraeko, I. Y. Ku-
TaeHKo, JI. A. YepHorys u muorme apyrue [2].

3acIyTM KOJJIEKTUBA CYAOCTpouTeNe-KaTepHNU~
KOB OBLIM BEICOKO OLIEHEHEBI IIapTMEN M IIpaBUTelIb-
CTBOM. 3a ycllexy B OCHAILleHMM apMuy U ioTa
BOEHHOJ TEXHMKOJ, CO3ZlaHMe HOBEIX 00pasijor Ooe-
BEIX CPE/ICTB U II€PEBBIUIOJIHEHYE ILJIaHA II0 BBIILYCKY
NpOAYKLMM TIpyInla CyZAOCTPOUTEJEV~KaTEPHMKOB
yZocTomaack OpzeHOB M Mepaieil. Jlo Hayama Besm-
K01 OTedecTBEHHOI BOMHEI KOpaGeiybl IOCTPOWIM M
caanm QIOTy COTHM O0EBBIX 1 BCIIOMOraTeNbHBIX Ka-
TEPOB, a TaKiKe MOTOPHBIX M IrpebHBIX CyIOB, IIpen-
Ha3HAYEHHBIX IJIA JECaHTHBIX 1 CIIacaTeJIBLHBIX OIle-

paumit.
BoitHa BHecsla M3MEHEeHMS B YCTAHOBMBIIMICHA
Ipolecc IpousBozcTBa. MHOIMe CyZOCTpOMTENN

yuum Ha GpoHT, YacTh dBakyuporasack., OctaBume-
cs ¥Ke, IIOMMMO CBO€J) OCHOBHOJ paboTeI, y4IacTBO-
Ball B CTPOMTENBCTBE OOOPOHMTENBHBIX COOpYyIKe-
Huit, BBIIONMHAJM o0asanuocTM Ooviroe MIIBO u

ncrormsia
CYODOCTPOEHUA

BOMHOB pPabouux 06aTajIbOHOB BHYTPEHHEH OOOPOHEL
IIpenBoeHHasa MOATOTOBKA II03BOJIMJIA C IEPBLIX OHeEN
BOMHEI HapfAAy C BBIIYCKOM CTPOAIIUXCA KaTepPoB
pasBepHYTh PabOTEHI II0 MOLEPHM3aLMM BOOPYIKEHUS
MOPCKMX OXOTHMKOB J OCHaUJeHMi0 OOeBBIMM cpef-
CTBaMM KaTEPOB-TPAJIBIIMKOE pacHO3HAMEHHOTO
Bantuitckoro daora. IlpuMmepHO B 2TO Ke BpeMA
CYZOCTPOMUTEINN IIPUCTYIIAIN K BBIIIOJHEHUIO OIepa-
TUBHOrO 3amauusa BoeHHoro coBera CeBepo-3amapg-
HOro HamnpaBlieHus JleHPPOHTa II0 IIOATOTOBKE IIATH
TOPIIEOHBIX KaTepoB THma «J-3» m3 cocTaBa 0oeBBIX
nnascpezcte KBP K nepebasupoBanmio sKeiesHO-
ZOpPOXKHBIM TpaHcrioproM Ha CeBepHrlit ¢aot. Ilpen-
CTOSJIO BeCbMa CPOYHO BBIIOJHUTEL OONBINOIL M CIIOMK-
HEIII KOMILIEKC paboT II0 PEBM3MM MAaTEepHaJIbHOM!
YacTy M IIPOBEPKE B ZEVCTBUM BCEX TEXHMIECKUX M
OoeBrBix cpezcTB. OrnepaTMBHO-TEXHUYECKOE PYKO-
BOZCTBO MOPYYMIM KOMMYHMCTaM CTaplleMy CTPOM-
Teio A. A. TumodeeBy M craTOYHOMY MEXAHUKY
X. A. Myxuny. Panroille cpoKa [JOJOMKWIM OHM
KOMaHIOBaHMIO O BBIIOJHEHUM BaZaHMA, HaZ KOTO-
PbIM CYZOCTPOMUTENM ¥ BOEHHBIe MOpPAKM paboranu
coeMecTHO. Ilepenanupie CerepuoMmy daoTy Kopabim
IIOJIOYKIAJIM Ha4YaJI0 CO3LAaHMIO HOBOTO COEOVHEHUS —
Opurazgsl TOpIIEAHBIX KaTepoB, KOTOpas ¢opMupoBa-
JIach B xXoJie O0OeBBIX HEVCTBUII M BHeECJA JOCTOMHBIN
BKJIaZ B pasrpoM (alIMCTCKMUX 3aXBATIMKOB B 3a-
IIOJIAPLE,

Hapsapy ¢ BEIIOJIHEHMEM OIIEPaTMBHBIX 33JaHUIL
KOMAaHZIOBaHMA (PPOHTA BEJMChH HAIpSyKeHHble pado-
TBEI II0 JOCTpOiiKe, MOHTajKy M cHade CTPOSIMXCSH
KatepoB. CnexyeT oTMeTMTB, 4YTO IO CEHTAOpPA
1941 r., HecMOTpPA Ha TPYAHOCTH, Opurazgel B cocrTa-
Be KaTEpPOCTPOUTENIell ¥ BOEHHBIX MOPAKOB HE J0-
IIyCKaJIM CpLIBA CPOKOB chauy Kopabmeir. OGcTranOB-
Ka Pe3K0 OCJIOMKHIJIach y¥Ke B ceHTabpe, Korja da-
nmers! 3aHanu Ilmiccensbypr, ImepepesaB Iocien-
HIOK) CTPAaTEINYECKYI0 MarucTpalb, COEOUHSBIITYIO
Jlenunrpan c¢ Boapimmoir zemueit. Hawasace Gecripu-
MepHadA AeBATUCOTAHEBHas OJsioxkaxa. Co 2 ceHTaAbOps
o 25 nmexabpsa HOPMEI BBIZAYM HPOAYKTOB CHMIKA-
I IIATE pas.

Ilepen caMbIM 3aKpbiTHEM HaBUTralMu B Haubo-
Jee HANIPAMKEHHBIN IIepUoZ chady Kopabiseil HaBucia
yTpo3a cpheIBa ILIaHa. JIHEM M HOYBIO, IIOM APOCTHHEIM
OTHEM IIPOTMBHMKA TPYAUINUCH JIIOAM, BBIIOJIHAA
dpoHTOBEIE 3aJaHMSA: IIPOM3BOAWIN PEMOHT, POopCym-
poBaJIM HOCTPOMKY M CAady HOBBIX KaTepoB. Kak
TOJIBKO 3aBepluajicd MOHTAK CYZOBBIX CHUCTEM MU
YCTPOMCTB, KOpabmy cIIyckasiM Ha BOZY. ¥ CKOpPEH-
HBIII TEMIT paboT He MeIlIaJ BLIIONHATEL TEXHUYECKNE
TpeboBaHNs, IIPOBOSUTE HAJAAKY, PEeryJINpoBRY, IIpo-
BEPKY B HelICTBMM MEXaHM3MOB M OOEBBIX CPECTE.
OpgHOBpeMEHHO MOPSKM IpMHMUMaJXM Goesarrac ¥ npu-
BOAWMJIM KaTepa B IOJIHYI0 00eByI0 roToBHOCTB. IIpsa-
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MO OT JOCTPOEYHOro Imrpca kKopabim yxomunm B 6oit
U CIONA e BO3BPALAJINCE HA PEMOHT.

Kpome paboT no crnenquajgbHOCTH CyZXOCTPOMTE-
JIM-KaTEPHUKU BBIIOJHANM U JAPyTHEe 0C000 BayKHEIE
¢pouTOBEIE 3afaHuA. Takr, HAIIPMMEpP, II0 PEellUEeHMIO
BoenHOro coBeTta JIeHMHIpaJicKOoro (pPOHTA OHM
Pa3sBEPHYJIM MAacCOBOe IIPOM3BOZCTBO BOJIOKYUI JJIS
II0ZBO3KY GOenmpmIIacoB M DBaKyaly paHeHBLIX ¢ IIo-
aa 60d, a TaxkKe cHEIMAJBHBIX MEIVIIMHCKUX IIpH-
GopoB. B mHauase Hoabpa 1941 r. 6puraga mMoTOpwM-
cToB BO IJjaBe ¢ mMexanumkoMm K. B. HemkoeeiM Onlia
HampasJIeHA IS OKAa3aHMA TEXHMYECKO) IIOMOILM
MOpPAKaM IO obecIledeHMIO IlepelnpaBEl BOJCK depe3
HeBy Ha 3auaTHII IIangapm B paione Hesckoit Iy~
6poeru. Pe3xoe mmoxosiofianue creslajio HEBO3MOXKHOIM
SKCILUIYyATaLMIO [EeCAHTHBIX KaTepoB M3-3a IIonaza-
HUSA IIYTU B IIPMEMHBIE KMHICTOHEI CMUCTEMBI 3a00pT-
Hoit Boabl. VI Torga K. B. Hemkor mpezpsoskun opu-
rMHAJBHOE PeEIIeHMe: 3aMEHUTHL BOLSHOE OXJalKJe-
HMe BO3AYIIHBIM. bpuraga KaTepHMKOB Ha MeCTe,
BO (PPOHTOBBIX YCJIOBUSX BBIITOJHMIJIA HEOOXOAMMBIN
KOMILIEKC paboT, 4TO II0O3BOJIMAJIO [0 HaCTYILIEHMS
SUMMBl 3aBepuTL IepebasmupoBaHMe Ha 3aHATHIN
mnanzapm 17 Teic. 6oiios [3].

MHOro CcJoKHBIX HpoOJIeM IIPeZCTOSJIO PEeIuUTD
KaTepPOCTPOUTENAM B CBA3M C IIOCTYIUIEHMEM 3apy-
OesKHOIl TEXHUKU II0 JeHA-Ju3y. Tak, aMepuraH-
ckye pBuraresm «IlakkapZ» IO KOHCTPYKTUBHOMY
WUCIIONTHEHMIO M palbouuMM IapamMerpaM OTJIMYaJIMCh
oT coBeTcKux. TpeboBasoCchb B KOPOTKME CPOKM
oTpaboTaTh MX TEXHUYECKYI0 NOKYMEHTAIMIO, IIpO-
BECTU CTEHZIOBBIE JI XOJOBbIE MCIBITAaHMA. ¥ CIIeIHI-
HOe pelleHye BOIPOCOB, CBA33aHHBIX C OCBOEHMEM U
ucrionb3zoBaHueM «IlakkapZoB», IIO3BOJIMJIO OpPraHyu-
30BaTh KPYITHOCEPUIHYIO IIOCTPOIKYy O0OeBBIX KaTe-
poB B JleHuHrpaze M Ha psfe THUIOBHEIX IPeAIpusa-
TVIA.

OTBeTCTBEHHBIM M TEXHMYECKM CIIOIKHBIM OBIIO M
Apyroe saZlaHyie: CPOYHO IIOATOTOBUTE ITPOMBBOZCTBO
K cOopke TopnefHBIX KaTepoe ¢upMm «Bocmep» u
«DJIKO», KOTOPBIE IIPEACTOSJIO IOJydaTh B pa3bop-
HOM BuHe. TpeboBajsiock mnpopaboTaTh TEXHOJOIWIO
cOOpPKM, IPMHIMIINAIBHO OTJMYABIIYIOCS OT HaIlel,
PEKOHCTPYMUPOBATL DJJIMHT, M3TOTOBUTH TEXHOJIOIV-
YEeCKYIO0 OCHACTKY. ¥ CIIEIIIHO PELIMUTH 3Ty 3a4ady IIo-
MOIJIM IIAPTMIIHBIE OPraHM3aIMy, MOOMIIM30BABIINE
KOJUIEKTUB. DBLIM BCKPBITHI JONOJHMTENBHBLIE pe-
3€epBhl, HAIINMUCHL CUJIBI M 3HAHMUSA, YTO IIO3BOJMJIO IIO
Mepe IOCTYIUIEHUS KPYIHOrabapmMTHEIX KOPILYCHBIX
KOHCTPYKLMiA, OOOpyZOBaHMA, BOOPYKEHMS M MarTe-
pHuaJiOB, He Tepss BpPEMEHM, IIPUCTYIaTh K cOopke
ratepoB. Hmu 6Jsoxaza, HmM MaccUpoBaHHBIE apTOO-
cTpediel ¥ OoMOeskKM He Morau nomemarb. OpHo-
BPEMEHHO BeJjlach IOATOTOBKA K 3alyCKy B IIPOM3-
BOJICTBO TOJIOBHOrO TOpreAHoro xarepa «TH-~200» mo
OTEeYEeCTBEHHOMY IIPOEKTy, paspaboTaHHOMY C yde-
TOM OIBITa O0OEBOro MCIIOJNIBL30BaHMA KaTEpPOB STOTO
THUNA B IIepMO[, BOMNHEL.

BricOKO OLleHMsIa cTpaHa TrepoMyecKue YCUIINUSA
KaTepocTpouTeneit. B 1944 r. mMHOrMe M3 HUX yHo-
CTOMINCHL OPZEHOB U Mezayeir. 3a ropsl Bemmkoit
OTeyecTBEHHO BOVHBI JICHUMHTPAACKME CYHLOCTPOM-
Tes cpaau Qaoty 6oJiee mATMCOT GOEBBIX M BCIIO-
MOraTeJIbHBIX KAaTepOB, CBBIIIE IIIeCTMCOT rpebHBIX
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Topneaublit Katep Ha XOAOBbIX HCNBITAHMSX.
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Manuiii OXOTHMK 32 NOABOJNHBIMH JIOAKAMH B OOEBOM NOXOJE.

Karep-rpanbmuk B Mope.

CYZIOB, BBINIOJHMIM aBapuitHO-060eBOf PEeMOHT, MO-
JEPHUBVPOBAJIN ¥ IEPEBOOPYKMIN OKOJO THICIYM
xKarepoB [4]. ToprnexHble KaTepa, MOPCKNe OXOTHUKMH,
KaTepHble TPaJILLIUKM, JIECaHTHBIE KaTepa UM ApyTHe
cyZa lleJIeBOT0 HasHAYEeHWs ChITpaji¥ BasKHYIO POJb
B Oopnbe ¢ IUTJIEPOBCKMMM BaXBaTUMKAMIL
Ocoboe 3HayeHmMe uMenyM KaTepa Ha baiaTuke.
ITocsie zaxBara panmcramyu TajmiHa OnepaTHBHAA
oOcTaHOBKA B BOCTOYHOI dYacTyu CPMHCKOro 3ajMBa
KpailHe OCJIOsKHMJIAch. B YCIOBUAX IOBBIIEHHOM!
MMHHOJ OIIaCHOCTM M WVHTEHCUBHEIX ITPOTUBOJIONOY-
HBIX 3arpawIeHuii MCIOJIb30BaTh KPYNIHEIE KOopabiamu
He IIPeZCTABIANIOCH BO3MOKHBIM. I109TOMY OCHOBHOI
Ooepoit CHJION cTaJl «MOCKMTHEIN (PJIOT», O KOTOPOM
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c Gospmroit Temnoroit roBopun agmupan B, P. Tpu-
Oyn, komaHzoBaBUMiI KpacHo3HamMeHHBIM bBasTuit-
ckuMm cdiaoTom B roanl BoiHbl «HurTOo M3 Hac, BO-
€HHBIX MOPSAKOB CTapLIero IIOKOJEHUs, IIOXKaJyii, He
IpeZBUAEI, YTO... THAKECTH BBINOJNHEHUA MHOIUX
CJIOJKHBIX 337ia4 Ha 3aKPBITBEIX MOPCKUX TeaTpax Jif-
JKeT MMEHHO Ha TOopIefHBEle KaTepa... ToprneaHsbie
KaTepa Ha IIPOTSMEeHUM BCEH BOVHBI AHEM M HOYBIO
BBEIXOAWUJIM B aTaky, felicTBOBaJiM Kaxk MUHHEIE 3a-
rpazuTeny, BBICAXKMBAJIM MOPCKME JAeCaHThI, CBoel
IEeP30CTRI0 M CTPEMUTENBHOCTBIO, TOYHOCTHIO aBTO-
MaTHOIO OTHS BHYIUAJNM IIPOTUBHUKY crpax» [5].

B roppr BOMHEBEI coefiHEeHUST TOPIEAHBIX KaTEpPOB
COBEPIININ HECKONBKO ThICAY O0EBBIX BEIXO0JOB, IIPO-
Benu cBbile 200 6oeB, YHMUTOXMIN ¥ IIOBPEAUIN
Oosee 250 ropabneit ¥ TPaHCIOPTOB IIPOTMBHUKA 00-
MM BogousMellleHueM cBbine 260 TeIc. T. Kpome
TOr0, IMTJIEPOBLLEI OT yZapOB COBETCKMX KaTepHU-
KOB IIOTEPANM JECATKM THICAY COJJAAT U OPUIIEPOB,
OrPOMHOE KOJWUIECTBO OPYXKHUf, TEeXHUKH, Ooerpuria-
COB, BOJCKOBOTO CHapsS’KeHUA U CBIPbA JJIsI CBOeil
npomeinuienHocT {5]. 3a o6pasioBoe BEHIIONHEHME
60eBBIX 3BaZlaHM}I KOMaHAOBaHUA Opuraze! TOpIen-
HBIX KaTepoB Ha BanTtuxe, B 3anonsapre, Ha HepHOM
Mope u TUxXoM oKeaHe yZOCTOWINCE OPZEHOB U IIO-
YeTHBIX HaVMEeHOBAHMIL

BrICOKYIO0 OLleHKY 3aCayKMiIu HeyTOMUMEBIE TPYy-
JEHVKM MOPSA — MaJjible OXOTHMKM 33 IOABOAHBEIMU
JIOOKAMH, CTaBIIME JIUZiepaMM «MAaJioil MOPCKO BOV-
HbI». OHM IIMPOKO MCIIONBE30BAJINUCH U JJIS OXPaHBI
kKommyHuranmit. Iloskany#t, He ObLI0 HM oxHOro 6os,
0oeBoOro Ioxoza MIM IIEPEX0Aa, B KOTOPBIX MAaJIbIe
OXOTHUKM He NOpuHMMaayu OBl €CaMOrQ axKTMBHOTO
yuactusa. OHM BBIC2IKMBAJIU JECAHTEHI M PasBeATrpyII-
bl B THLUIY IIPOTUBHMKA, IIOAABJISAJINM €r0 OTHEBBIE
TOYKM. 3BEHbA OXOTHUKOB XOLWJINW B J030pPbl M OX-
PaHANYM OPOTpaJieHHBIe (apBaTepbl OT BPAKECKMX
MMHHBIX IIOCTAaHOBOK. BmMmecTe ¢ TOpregHbIMM KaTe-
pPaMM OHM CTaBUIM MUHHBIE OaHKM B BOAAX IIPOTUB-
HIKA, OXPaHAINM TPAHCIOPTHEI B KOHBOSX, BCKOPTU-
poBasnmu mnoxBorHble JofZku. C BecHBI JO IO3LHEH
OCEHM DKMIIAXKM MaJIbIX OXOTHUKOB CBOVMM aKTVB-
HbIMM OOEBBIMM JZeJiICTBUAMM CO3[aBajJ IIOCTOSH-
HYyI0 yrpo3y Ajasa Bpara. He ciaygaiino ruTiepoBLEI
c TpeBoroit coobimasnu no pazmo: «Bammanue! Pyc-
ckye MOCKMTEI B Mope!». OTBara M MmacTepcTBO CO-
BETCKMX MOPSKOB, BBICOKUE TEXHUYECKMEe M OOeBEIE
KadyecTBa KaTepoB IIPMBOAMIN K BBICOKOI pe3yib-
TaTUBHOCTY, YTO BUAHO Ha npumepe I reapzeiickoro
AuBu3noHa KaTepoB «MO», BXoAuBIIEro B COCTaB
COeIMHEHUsI OXpPaHBl BOJHOrO palioHa BaJlTuiicKoro

KOPABJIH BJIOKAQHOI0 JIEHHHTPALA

B. E. Yepnobpusey

BojiHa pe3xK0 WM3MeHMJa XapaKTep IIPOU3BOACTBEHHOM
HEeATEeNbHOCTHM JIEHMHIPAJCKMX CYROCTPOUTENBHBIX IIpef-
npuaTuii. CaMbIMM HEOTJIOKHBIMM CTallM (OPOHTOBbIe pabo-
TBI, KOTOPBIE HAZO0 OBLJIO YMeJNJ0 CO4YeTaTh C BHIIIOJHEHMEM
obmedaorckMx 3axaz3oB. Haxkommicsa HeManbni obrmeM pas-
JINYHBIX PpaboT, HYKAAIUCHL B IepeoOOPYAOBaHMM MHOIVE
rpasKJlaHCKme cyza, TpeboBaJicA pPeMOHT Kopabieit, moxy-

Cynocrpoeane N¢ 5, 1978 r.

dnora. Katepa Hroro AusmamoHa rpoumm OoJiee
150 TpIC. MWJIB, HaXOAUNIMCHL B JI030pe CBHILIE
3000 cyrTox, rpoBenu B KOHBOAX Oojsiee 1400 cynos
oy Bpaykeckum orHeM. 180 pas IIpUKpEIBaIM OHM
TpaJluBlIMe Kopabimy, obecreuyBas ycrex mux pabo-
TeI, OKOJI0O 30 pas Berymaam B Ooit ¢ Kopabimamm
NPOTUBHUKA, OTpa3unu ceeie 800 HaleTOB C BO3-
JyXa, BO BpeMa KOTOPBIX Ha raTepa ObLi1o cOpolieno
bosee 1500 60MO.

Heouernmel 6oeBhle 3aciyr KaTepOB-TPaJIbIL-
KOB, «Ilaxapeil Mops», AHEM M HOYBIO obecrieymBan-
HIMX IIPOXOZ, IIOZABOZHEIX JOAOK M HaABOAHBIX KO-
pabsieit. B mHasuraymro 1943 r. 6puraza TpajieHuUs
KpacuoznamerHoro Bantuitickoro ¢Jora BEIIOJHMIA
600 GoeBrIX Bamamwit, yHU4TOXMIa 300 MMH M mpo-
BeJjia 3a Tpajamu 760 OOeBBIX M BCIIOMOraTeNBbHBIX
Kopabneit. O ToM, kak BeJmKa Onlaa moTpebHOCTH
B TpaJIEHMM B BOCTOYHOII HacTu PMHCKOro 3asusa,
roBOpuT X0t 6Bl TOT (parT, YTO TOJNBKO OAMH IVBU-
3MO0H KaTEpPOB-TPAJIBILMKOB IO, KOMaHAOBaHUEM Ka-
nurag-Jiefitenanra P. B. Myzpaxka 3a nmepuop HaBu-
rainuy npouien ¢ TpaJjom cBbillle 50 Teic. MUk, B pe-
3yJIbTATE HEIIPePBIBHOTO ¥ TIIATeNBHOr0 TpaJeHUsd
HaIIM IIOTEPU OT MOAPEIBA HA MMUHAX OBLIM He3HAYU-
TEIBHEL Y CIEeX, JOCTUTHYTBII B TpajleHuu, coxpa-
HUI Ajia ¢JoTa He OAMH AecATOK Kopabieit u TpaHc-
IIOPTOB, UTO PaBHOCMJIBHO KPYITHO# riobefle B mpoTu-
BOMMHHOI BoiiHe Ha mope [3].

Jitorm OoeBrIX peitctBuit yOemuTeIbHO CBULE-
TeJIBCTBYIOT O TOM, YTO KaTepOCTPOUTENN YCIIEIIIHO
pelagy CcToALMe IIepefi HMMM 3ahady, ocHamad
BOEHHO-MOPCKO/1 (bJI0T KOpabiAMM BEICOKOro KJjiac-
ca. CBouM CaMOOTBEPIKEHHEBIM TPYAOM OHM BHECJIM
JOCTOMHBINA BKJaZ B pasrpom Bpara. Tpyposas no6-
JIeCTh CTpouTeneil OOEBEIX KaTepOB, MY?KeCTBO U
CTOMKOCTB, ITPOSBJICHHBIE MMM B OCaXKJAEHHOM ropo-
Jie TIpM BBINOJHEHNMYM 33[aHui KOMaHIOBaHMUS, — DTO
waCcTHUIla HEMEPKHYILEro IIOZABUTa COBETCKOro Hapo-
Ia Bo uma 1loGepnwl
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YMBINMX IepBble GoeBhLle IIOBpeMIeHMA. JI Bce CPOYHO,
BECE B IIepBYI0 odyepenb. HouaMM IIPOCHM?KMBANIM BOEHHBIE
MHIKEHEPLI M DPYKOBOAMTENM 3aBOZOB, B KOTOpHIL YiKe Dpa3
IepeKpamBas ILIaHbl M rpadMKM, HaJeACh ele [UTo-HUOyAb
BBITaJIaTh M C3KOHOMMUTH. OCHOBHAA IIpobiieMa — HeEXBaTKa
Jozeit. B 3THX YCIOBMAX CBOEBPEMEHHBIM OKAa3ajloCh pe-
HIeHue o pocrnycke I'oCyAapCTBEHHEBIX IPMEMHBIX KOMMCCHMIA.
BosBpaljeHre B IIOJHOM COCTaBe Ha CBOM OCHOBHble pabo-
yye MecTa CAATOYHBIX KOMaHZ, HaGupaBmMXCH, Kaxk Ipa-
BMJIO, M3 CHELMaJIMCTOB BBICOKOJ KBalmMpUKaumMy, cyuie-
CTBEHHO YKPEInMno KajApbl 3aBOJOB.

5 uroaa YupasieHue KopabiecTpoerus BM<EP HampaBu-
J0 B KpoHmuTaaT onepaTuBHYIO rpyrmy B cocrase H. H. Ky-
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avwaoBa, B. JI. Turosa, M. ®. XureneBa, A. M. CeneBa M
APYTHX, HA KOTOPYIO BO3JjiaraJlaCh OpraHmM3amus, IpOBeJieHMue
¥ KOHTPOJIb DPEMOHTHbIX pabor Ha Kopabuax, Bo3Bpamas-
mmxca ¢ 6oeBbIX onepanyu. H. H. KyauHOB cyMes Tak Has
JIagUTH JeJo, YTO OCHOBHEIE CBENEHMsS O XapaKTepe IoBpe-
JKJEHMI1 IpyIma IIoiNydasa 3apaHee, KOrfa Kopabun eme
HaAXOMMICA B IIYTM K MeCcTy peMOHTa. COBMECTHO C IMPEeK-
TopoM KpoHnmraarckoro Mopckoro 3asoja B. M. BosocaTto-
BbIM BOEHHBIE CHEIMAIMCTHI MOATOTABIMBAJM JOK, OCHOBHEIE
MaTepualbl, 3aracHble 9acTM M MeXaHM3Mbl, 9TOOLI 3ame-
HMTHL MMM Bbimepmyme u3 crposd. C nmpuxonoMm Kopabiasa co-
CTABJIAIMCh OKOHYATENbLHBIE ReheKTOBOYHLIE BEJOMOCTM M
HeMeJJIEHHO HadYMHaJMCh paboTeL Bce 3TO 1O3BOJANO ObI-
CTPO YCTPAaHATL OOeBble IOBPeRAeHMA Kopabiei. YcnemrHo
BLIIOJIHMBIOAA CBOIO 3ajiady onepaTvBHasa rpyrmna H. H. Ky-
mmoBa Obura paccopmypoBaHa B ceHTAOpe 1941 r., Tak Kak
Ina ycuieamsa o6opoHe! JleHMHTrpaza dacTb ¢piiora IIpUIn-
nock nepebasupoBaTh Ha HeBy, re M IPOM3BOAUIINCEL pe-
MOHTHEIE€ paboThL

Ha HeKOTOPBIX NOABOAHBIX JIOZIKAX BO3HMKJAa Opobiema
MCIOBITAHMA TJIaBHBIX JIBWMraTeJel Ha TNOJHYI0O MOIIHOCTb,
6e3 KOTOPHLIX HEJb3d IIPMHATH JIOAKY B 3KCIIyaTaluMio.
Ho rpe mpoBOAMTE XOAOBBIE WCHOLITAHMS, eciit <PHHCKMIL
3amuMB OJIOKMPOBaH, OOCTpEIMBAaEeTCA IEPEKPECTHHIM OTHEM,
a Ha Hepe He NO3BOJAIOT IifyOMHEI? OpMrMHAIBHBIA BbBIXOX
Hamen BoeHHLDT MHKEeBep E. C. MapThHIHIMK: YIEpeTb
JIOAKY HOCOM B IIPMYAJBLHYIO CTEHEKY M paboTaTh pnmzersaMu
Ha IIOJIHYI0 Harpys3kry. Ero mpefiioxkeHme NOJIyInio onobpe-
H¥e BO BCe€X MHCTAHIMAX. VI BApPYT — HenpeABMAECHHAA 3a-
TBO3IKa M3-3a TOro, 9ro0 KOopabints cBOMMM BMHTAMM MOILYT
Pa3sMEBEITL CTEHKM, Orpaskjaronpye 3aBOACKYI0 aKBaTOPMIO.
IIpymnoce obopynoBaTh Ha ORNHOM M3 aKBAaTOPWiA ClelMab-
HOe YIIOpHOe YCTPOMCTBO M3 MeTajuia M jepeBa. Jlia ycTori-
YMBOCTH <«HA KyYpcCe» C KOPMBI KaXJAOM JIOXKM 3aBOAMIIVICh
EBepbl — HeGobnmme sKopA. HaxoauBoodica Ha OCTPOBeE
Kopabip MacCKMPpOBaJICA, a CaMy¥ MCOBLITaHUA ITPDOBOAMINCH
TOJBKO B HOYHOe BpeM:A, 9robLl He IIpMBJIeEdsr BHMMAaHME
OpoTMBHMKA. JIHEM Ha JIOfKe YCTPAaHANMCHL OOHaApPYIKEHHBIE
HEeMCHpaBHOCTM MEXaHM3MOB M CMCTEM. 3a J[ABa MecAna
opurana paboaMxX 1OJi PYKOBOZCTBOM CTapIIero CTPOUTEIS
K. @. Tepieroro, BoeHHLIX cheraimcToB E. C. MapTbiH-
auKa v V. B. CeidMKOBa YCIEINIHO IIpOBeJla MCIBITaHMUSA Ye-
ThIpexX JIOROK Tvma «II» m fABYX KpeycepcKuX. B wmrore
dIIoT NOIYMII BeCcOMOe NOAKPpEIJIEeHNE.

HecMmoTpA Ha TPYZHOCTM BOEHHOIO BpeMeHM, paboTer
BeJIMCh ONHOBPEMEHHO HA MHOTMX KOpabnax u cyzax. Toan-
KO B TedJeHMe MIONA M aBrycra 1941 r. JIeHMHTPaJiICKMe CyHOo-
CTPOMTENM C IIOMONILI0 BOEHHBIX MOPSAKOB OTPEMOHTMPOBAJI
Kpeiicep «MaxcuMm TOppKMiT», SCKafApeHHBbIE MMHOHOCIILI
«Cyypupni» M «CTOMKMII», BBEIM B CTPOM KaK TARENYIO
niaaByuayo Garapero kpericep <«IleTpomaBiOBCK», 3aBeprmmim
paborel Ha pABYX OpOHeKaTepax, CETEeBbIX 3arpaguTeNAXx
«OHera» ¥ «BaTka», nepeobopynoBsanM B CaHMTAPHBI TpaHC-
IOPT TEIIOXOR «KZaHOB» ¥ B KaHOHEPCKME JIOJIKM BOCEMb
TPYHTOOTBO3HBIX INAJIaHK, JOCTPOMIM M BOODYHKWUIM OOVH M3
JIeJIOKOJIOB.

B nnagyeBHOM cocTOAHMM OBLI JOCTaBJeH B JIeHMHrpaxn
15 aBrycra 1941 r. acmumben; «CrpamHbifi». A Befbr OH BO-
IeJI B CTPOM BCETO JiBa C IIOJIOBMHOM MecsIla Hasaja. Hu Ha
OfvH KOopabiss 5TOro Kjacca He O6pLIO 3aTpadeHo IIpM II0-
CTPOJKe CTOJBKO CMJI M BPEMEHM, CKOJIBKO Ha 3TOT, TaK KaK
MMEHHO Ha HEeM MHOroe JexalioCh BrHepBble. B OCHOBHOM
5TO KacaJIoCh XOpabeJybHOM 3JIEKTPO3HEPreTMKH, IepexRu-
BaBImieM B Te roAbl IOPY CBOErO0 CTAHOBJEHUS, DJIEKTPO3HED-
reTMIeCKas YCTAHOBKAa 53CMMHIIA BIIEpBBIE B IIPAKTHMKE CO-
BEeTCKOTO CYAOCTpOoeHMAa ObLla pacCIMTaHa Ha MCII0JIL30Ba-
HMe IIepEeMEeHHOro Toka HanpsxeHnmem 220 B. Ina ocBeme-
HMA ero MoHyxam no 24 B, pia npubopos, paboTaBmmx Ha
MOCTOSSHHOM TOKE, BBIIPSAMJIANM Yepe3 CEJIEHOBLIE MM Ky-
IIPOKCHEIe BbImIpAMuTem. Kopabinr ©Opmr cflad ooty B
Mae 1941 r., ¥ B OAMH ¥3 NIEPBBLIX JHEN BOMHBLI BCTYIIMJ B
60i1.. BoeBaJs ycniemHO, HO B aBryCcTe eMy ZBaXIbLI He II0-
Be3yo. CHavyana B PMIKCKOM 3ajJMBe OT IIOIIaflaHUA Bpame-
cKo¥t ©GoMORI B aprmnorpe6 cropenmM BCe KOPMOBEIE IIOMe-
meHunsi, 3aTeM B DPHUHCKOM 3ajiMBe OT IIOApPHLIBA HA MMHe
«CTpamHBII» NOTEPSAJ HOCOBYIO OKOHEYHOCTh. OAHAKO SKH-
max cymen pAoBectTy Kopabaer xo TannuHa, npaemM wuaTH
npumaocey 3aZHMM XojoM. OTTyZa ero OTHpaBuiIyu Ha Oyk-
cupe B KpOHIITAAT, & 3aTeM YKe B INIaB/lOKe Ha 3aBoj
M. A, A. Hpanopa. VIHTEpEeCHO OTMETHUTb, WTO HOCOBYIO
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OKOHEYHOCTh 3CMMHILy IIPpUBaApMiIM OT Kopabma xpyroro mpo-
€KTa. 3aTéM CYARAOCTPOMTEJAM ITPMIIIOCH MOHTMPOBATH 9acThb
obopyzioBaHMS M BOOPY:KEHUSA, 3aHOBO OTJAEJILIBATH IIOMe-
meansa. B ceHTsabpe ruTiIepoBLEI Opocuim Ha JleHmMHATpan
KpyIHbBle CMJIBL. JJTHEM M HOYBIO modTry 0e3 mepephIBOB pBa-
JIMCh Ha TEPPUTOPHMM 3aBOZa, OKa3aBImeroca B Henocpen-
CTBEHHOJ 6JM30CTHM OT mepefioBoi, 6OMOBI M cHapsAfLEL B Ta-
KuX YCIOBMAX HMKTO He MOr NOPYYMTHCS 3a COXPaHHOCTH
KopabJisi; TIOSTOMY ero mepeBeiM Ha BalaTMACKMIA 3aBOJ, rhe
OBLJI0O CPaBHMUTEJIHLHO CIIOKOMHee. 5 ziekabpsa GanTuiainl cioy-
ctuin «CTpalnHbIi» HA BOAY, a JeroM 1942 r. acMuHen
ymeJ Ha Io3vauio B KpOHIITaAT.

B mogn Ha 21 aBrycra 1941 r. ¢ CYAOCTPOMTEILHOI'O 3a-
Boja mM. A. A. JKpaHOBa roToOBMIIMCh OTOMTM Ha IIO3
ABa 3CMMHIIA, KOHTYPBI KOTOPRIX XasKe Ha OJM3KOM pa%
CTOSTHMM €[IBa Pa3yiM9ayiMCh B TYCTOM TEMHOTE.

Ha 3aBofCcKOIM cTeHKe — Hebosbmasa rpymmia HpOoBOKaio-
mux: zupexkTop 3asoza V. I. MuiamKWH, HECKOJILKO Ha-
YaJLHMKOB IIEXOB, OTBETCTBEHHEBIE 3a IIPMEMKY S3THMX KOpab6-
Jie) BOGHHRIE cHenMasMCeThbl., IIpo3Bydanim mocJenHMe CJoBa
HaIYTCTBMA, yKa3aHMA O Nepexojie, mpeacToammx paborax,
M IIepBRIM OTOoLIeN scMuHell «CTpOruii» ITOf KOMAaHAOBaHMUEM
KamraHa 2 panra &P. . TelpmkiaeBuda, 3aTeM «CTDOMHBII»
II0Z KOMaHAOBaHMEM KammMTaHa 3 panra A. H. Topaeesa. Ko-
pabi HanpaBaaMCh Ha OyYKcupe B BepxoBbe HeBbL BpLm
OTAeJIaHbI 3KWMJIblE TIOMEIMEHMA A SKUIOaKer m paboumx-
PEMOHTHMKOB, KOTOpble y:Ke Ha HOBOM MeCTeé IIPUCTYIAT
K Jeaxy. A noka Ha ofa 3CMMHIIA TOrPYy3MJIM BCce HeobxXonmyu-
Moe oOopyZoOBaHMe, 3arlacHble 4acTM M MaTtepualdesl. Ho ap-
THILIEPNA, IpaBia BPEMEHHO, yKe Obllla yYCTaHOBJEHA — HA
cyrydalt HanaZieHnA GamMCTCKMX CaMOJIeTOB.

Ho3umm B pavione Hesckoro jyieconapka (mosgaee Ho-
BOCapaToOBKa) IPOTUB YCThA PeKM YCThb-VIKOpEL, KyJa IJja-
HMPOBAJIOCh YCTAHOBMTL «CTpormit» M «CTpOMHLIN», TOTOBM-
mcep 3apaHee. OcobeHHO BaKHO ObLIO mO03aGoTHTHCA 06
yCTAaHOBKE 37eCh OOHOBOro 3arpaskfeHMsi, TaK KaKk Trurie-
POBLIEI ITociie 3axBaTa Ilmiccemp0ypra CITycKaJM o TE€IYEHUIO
pedHble MMHBI, CHOCOOHBIe HaHecTM KOpabisaM Cepbe3HEbIe
IIOBpERKACHNSA.

ITocne 631aroIIONydHOro IpMOBITMA Ha MO3MIIMKM B WHCJIE
ADPYIMX CTall BOIIPOC O HAJEKHOM MACKMPOBKE., JInA ero
pemieHus IIoOHAZOOMJIACH IIOMOINEL CIEMAJMCTOB BOeHHO-Me-
IvouHCKOoM akazemuyu mMm. C. M. Kuposa. IIpoGieMoit xamy-
dasKa B TO BpeMsA YCIEIHO 3aHMMaJIMCh Ha Kadexpe
riasHbIX GoJsiesHeld, ObLla paspaboTaHa oOpMruMHanbHas CHU-
cTeéMa, NMO3BOJABMIAA CKpbIBAaTh OT OOHapy:KeHMS C BO3AyXa
BechbMa KpymHbIe 00bekTbl. KaMy(diamx BbIOMPasCa B KaX-
JIoM ciydae ocofo, ¢ yIeTOM OKpyIKaiomieir mectHoct. Ma-
CKMPOBKa SCMMHIIEB IPOM3BOAMIACH C ITOMOINLIO CHeIMasIy-
cra. Ha 53TO ymmo HeMaJlo CeTKM M KpacKM, 3aTo IIpo-
TUBHMKY TaKk ¥ He YRANOCh OOHapYRUTL «CTpormii» u
«CTpoitHbIii», KOTOphEle ¢ 30 aBrycra BKJIIOYMIMCL B KOHTD-
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GaTapeitHyio Gopp6y. Tax cpaKaJlMCb C BparomM eume Jan-
IreHHbBle Xoza Kopabinyu KpacHosHamMeHHOro BaaTuiiCcKoro
c¢danora.

Paborel Ha «Crporom» (Crapumit crpourenn I A. Ya-
JBIK) M «CTpoitHOM» (CcTapmmii ctpoutesr B. K. Ka6wbimeB)

HE IpeKpamaJiich HM Ha OfiMH
JieHb, XOTHA KOpaban peryaap-
HO BeJiM KOHTpOaTapeitHyIo
60pr0y € IIPOTMBHMKOM.
CynocTpoureny, KuBIIME
CHadaJia Ha Kopabine, a 3areM
psanioM Ha Oepery m  6Gapoaxe,
LeJBIA rofi Aenuiy ¢ BOEHHLI-
MM MOPSAKaMM He TOJIbKO ITM-
. my u3 KopabeJIbHLIX KaMOy-
Te 30B, HO M BCe THAroTel Goe-
BOM u3uu. KcraTy, TOT hakT,
yT0 BCce pabouye, HaxoAMB-
1IMecd 3/eCh, IIOJYUMIN BO3-
MOXHOCTE IIMTATHCS Ha KO-
pabasx, moMor cbepedn IKM3HL
MHOrMM u3 Hux B Haubojee
TPYAHYIO 3uMy 1941/42 r.

1 6e3 TOro 3HaAUNTENH-
HbI1 06'beM paboT, BBITABLINMIT
Ha JIONI0 JMTEMHBIX M MeXa-
HUMYECKMX 1IeXO0B ApMupal-
TEeMCKOro M DBaaTuiickoro sa-
BOJIOB, YBeJIMIMJICA emme 00yb-
e I1ocJie YacTUYHOro Iiepe-
GasupoBaHMusa 3aBofila MM. A. A.
JKananoBa Ha HOBYIO Teppu-
TOPHIO, TAE IKAAHOBLLI 3aHs-
JUCh B OCHOBHOM M3IOTOBIE-
HMEM CHapApoB M MMH. Kpome TOro, agMupaiTeMIlbl IIpU
NPaKTMYECKOM ITIOMOIOM BOEHHEIX crermasmcros C. B. Po-
MaHoBa, II. B. Hajgrodero u Gasrmmiiier npu ydactuun K. I, Tu-
XomyupoBa n A. @. ByHakoBa obecneyuBasy pEMOHT ¥ Ile-
peoGopyznoBaHMe KopalbJel, a TaKKe M3TOTOBJICHME ITPOAYK-
MM II0 MeK3aBOACKOM Koonepammy. C Hadala BOMHBI
u o 1 suBapa 1942 r. agMMpaNTEMILl OTPEMOHTMPOBAJIM
24 noxBOAHBIE JIONKM, 3CMMHEL], MMHHEI 3arpajuTelnsb,
18 TopnefHBLIX KaTepoB. 3a 3TO Ke BpeMfA GajTUMILI BOC-
cTaHOBMIIM Kpericep «MakcuMm I'OpbKUits, ecATb 3CMMHIIEB,
AEBATb IIOABOAHBIX JIOAOK, IepeofOpynoBajM HECKOJIBLKO
TpaHcrioproB. Kpome Toro, BanTuiickuit 3aBOZ KOMaHAMDO-
Bal B KpoHmTaJiT peMOHTHble OpHurafbl JIa YCTPaHEHud
00eBRLIX IIOBpesKZIEHMI HEINOCPeACTBEHHO Ha Kopabisx.

HexsaTka npogeccroOHaANIbHBIX CYAOCTPOMTENLHBIX KaX-
pOB BO3JIo2KMJIa enje GOJIBIIYI0O OTBETCTBEHHOCTL Ha CIIeIua-
ayuctoB BM®. ViMm npuxoAmiIoChr pemmaTs camMum, Oes rmpen-
BaApMTEJNHLHOrO COrJIaCOBaHMA B BHIIIECTOAIMX MHCTAHIMAX,
BCe ITPOM3BOACTBEHHBIE, TEXHOJIOTMYECKME M KOHCTPYKTMB-
HBIEe BONPOCHL JIMYHAS OTBETCTBEHHOCTb, TEXHHUYECKasd 3py-
OUIMs, B3ayMOIIOHMMAaHME ¢ S3aBOJACKMMM KOJIJIeKTMBaMM
IIOCTOSIHHO IIOMorai MM B paboTe. BOT onMH U3 IIPMMEPOB,

Hdupektop  JleHHHrpapcKoro
CYAOCTPOHTEJILHOrO  3aBOAA
HM. A. A. )Kpanosa B Haua-
Je poiinm H. I'. Muaswkun,

w

cnsnre—

OnycreBmiasg Tepputopus 3aBoga HM. A. A. )KpaHosa 3umoft
1941/42 rr.

Cyn Tpoe Ne 197 r

KomaHpoBaHMe OTITYCTMIIO Beero 12 ywacoB HAa M3TOTOBJIEHME
Kperexa JIJI apTUINIEpUICKUX CHMCTEM, YCTaHaBJIMBaEMBIX
Ha JIefjoKoJIe, IpuYeM 3aKa3 Obln nosydeH B 23.00; snek-
TPORHepPIMM He OBNIO, CKJIAaJbl 3aKPhIThI, CTaAHOYHOe O0bopy-
JAOBaHME  SaHATO ApPYTUMMMU

CpoYHbLIMM paborammu. YTO

JedaThb B Takoili OOCTaHOBKeE?

OfHaKO MHKeHepbl-MeXaHUKN

YnpaBieHUA  KopabaecTpoe- °
Hua BMo® A. P, MacTepoB u

E. C. YepHoB cymenu YybGe-

INTBL IIEXOBOE HAYaJbCTBO B

ITEpBOCTEITEHHOCTH. CBOEro 3a-

Kas3a, 3aTeM OThLICKanyu CBO- -
6oHbIE CTAHKM M JLOCTaBUJIM
HeoOxopyMEBIe 3aroToBky. To-
Kapu paboranu po npuxoza
YTPEHHE) CMEHEI, 1 B pe3yJlib-
TaTe Kpenexx ObBIM TOTOB K
Ha3HAYEHHOMY CPOKY.

TeMnnl peMOHTHBIX M OpYy-
rmx pabor 3aMeTHO BO3pPOCIH,
Korja Io pemieHuio BoeHHOro
coBeTa JIeHMHrpaackoro ¢ppoH-
Ta B CcepenyuHe  OKTHAODA
1941 r. Opl1 BO3BpanjeH Ha
IIPOM3BOACTBO M3 OIOJYEHMSA
PSR KBaauhMIMPpOBaHHEIX MH~
JKeHepoB M paboumx, a TaK-
JKe BBEJIeHO Ha 3aBoZlaX yCHm-
JieHHOe mMTaHue. OfHaKO yke
1 HosAOpA creLmaMKu ITpUII-
JIOCh OTMEHUTHL M B YeTBEp-
TBbI/I pa3 COKPaTUTh HOPMEI
IIPOAYKTOB II0 TOPOAY — 3amackl IIPOZOBOJILCTBMSI KarTa-
crpoduyecky TasM. VI Bce Ke JNIOAM He CAAMMCh. OHHU
npoapoJkanm paboraTe M 60poThbeA. PasyM M BOJIA YeJIOBEKa
OKa3aJiiCh CHMJBLHEE TrOJIOfila M CMEPTU.

Pannuit JefocraB B 1941 . OCHOMKHMI IIE€PEABMIKEHME
KpaHOB M HECKOJBKMX YuejyeBmmx OyxkcupoB. Jobuparncsa
J0 MeCT CTOAHOK Kopabieit, pasbpocaHHrIX 10 'Toprosomy
ropry n HeBe, cTaHOBMUJIOCHL BCe TpyzaHee. TpaMBaM XoAWJIn
JMIIL OT CJy4Yas K CIYy4dalo — 3JIEKTPO3HEepryyu He XBaTaJo
Jaxke Ha BBINOJMHEHME (POHTOBBHIX 3aKa3oB. OcaiKJeHHBIN
TOPOA YK€ He MOr noJiydath ImMTaHue OT O0OJIaCTHBIX 3JeK-
TpocTaHuyii. KOHYamiMchr 3anachl TOILIMBA, HAYajl0 CKasbl-
BaTbCsA OTCYTCTBME 3aIrdacrelf, MexaHu3MOB, o0OpynoBanHmus
¥ MaTepuaJioOB, HEOOXOAMMBIX JHJf BOCCTAHOBJEHMA JoTa.

B Takue BOT TSHIKeJNble JeKaOphCKMe AHM IIPUINEN Ha
AIMMpPaNTENICKMII 3aBOA JIEKOKOJ «BoJIbIHEI», ITONYYIMBIIMA
Gonpmue moBpekAeHuA. IIpobouHa 10 [HJIMHE CYZHA CO-
CTaBJIAJIa BOCEMbL—/EBATH IOIIalMi, Ha4YMHafd C OAMHHAAIIA-
TOro INIaHroyra IO JieBOMYy OOpTy, II0 BBICOTE — OT KMIA
K0 BepxXHeit many6el.. Cpox okoH4YaHMA pabor Owln ycra-
HOBJIEH O4YeHb JKecTKuii— 15 deBpansa 1942 r. YIIOJIHOMO-
YyeHHOMY ¥YrpaBiieHus Kopabiecrpoenna BME® A. A, SAxu-
MOBY YZAAJIOChL HOOUTHCA depe3 BoeHHbII coBer KBP mnoay-
yeHnsa 20 KpacHO(JIIOTCKMX IIaiiKOB MAJIA DPEMOHTHMKOB, KO-
TOphIE IIEPeIlJIM Ha Ka3apMEHHOE IIOJIOIKEHME M KpYTJocy-
TOYHO HaXOoauinch Ha Jepokoiye. Ero Koprmyc ObLI M3roroB-
JIeH M3 TOJICTOro Jmcra, paborarb C KOTOPbIM M B OOBI4-
HBEIX YCJOBMSAX HE Tark-TO IPOCTO. A TyT 3ajenatr 0oisb-
aryr0 npoboMHY B3SAJMCEH MI3roJofaBnmecd, obeccmiieHHBbIE
Jiop. VIX TPYR MOXKHO HA3BaTh IIOMCTHMHE TIepOMYeCKMM.
AxMupanTeiilbl He TOJMBKO KAadYeCTBEHHO CJeJlallf PEMOHT,
HO M 3aBeplulMJli €ro paHbIlle YCTAHOBJEHHOro cpoka. He
CIy4alyiHO IIATEpO M3 HMX OBLIM HArpaMJieHH 3a 3Ty pa-
60Ty OoppeHaMu.

Hacrynuna camMasa TsAKenaa OJoKazHaa 3uma 1941/42 r.
Ho Hu roJsion, HM XOJIOF HEe MOIJM IIOMENIaTh HOPMAJILHOMY
xXopy pabor Ha Kopabisax —1mjo nepeobopynoBaHue, Ha-
JaJICA 3MMHMII peMOHT ¢Jora. Ha cTopo:xeBOM Kopabae
«Bypa», HanpuMep, NPEACTOANI0 YCTPAHMUTL IIOBPEIKIEHMUA
KOpITyCa, TPyOOImpOBOAOB, BCIIOMOraTeJILHBEIX MeXaHM3MOB M
3JIEKTPOODOPYAOBaHMSA, a TaKiKe 3aMEHMTh TPYOKM B rias-
HOM KotJe. Ilopx pyxoBopcrBoM crpoutenss C, M. I'ommkxoBa
3fecb paboraiya 110 12 yacOB B CYTKM 6pMrajia U3 IfITM dUe-
JoBeK. B KoBme Toprosoro rnopTa HanpoTus KaHOHEpPCKOro
3aBofla CTOAJIa JecaHTHaA Oapxa «CbB-2». YKJIOHAACHL OT
OrHA INPOTMBHMKA Ha Y3KOM ¢hapBaTepe MOpCKOro kanaja,

Crapumit cTpouTtesp 3aBoga
uMm. A. A. )KpaHoBa B ne-
puop, Gaokaam JI. A. Yanbik.



Hceropua CYAOCTPOEHMA

OHa IIpomiJyia Io 6y M pacrnopoJia cebe JHuIe — npoboyuHa
JoCTHraJla TpeX METPOB B AJMHY. B TPYAHBIX YCJIOBUAX
NPOXOJiNJI PEMOHT 3TOro Kopabynsa. PabGoraTr B MaluMHHOM
OTZIEJIEHMM NPUXOANJIIOCEH IIPM CBETEe «KONTUJIOK» M aKKyMy-
JNATOPHBLIX (pOHapel. B 3aTomieHHOM KyOpuke Jerxal Me-
TPOBOJ TONIUMHEL Jies, JIuImb B KaIOT-KOMITAHWM MOXKHO
OpI0O HeMHOro O6OrperTnCA npu [AposkalleM IIJJaMEHM Ka-
Meanpka. HoO riiaBHOe — Kax IopobparhcAa K IpobouuHe, 3a-
KOBAHHOM TOJICTBIM CJIOEM JIbJia C HapYsKHOM M BHYTPEHHEMH
cTOpOH kopnyca? IlocoseroBaBIINCHL C KOpabGeJbHBIMM MH-
JKeHepaMy, DPEemIMIIM CKOJIOTHL JieZ, B KyOpMKe M IIpMBapuUThH
M3HYTPU HaKJaaHoi JmcT. HEeMHOTOYMCJIEHHBINI JIMYHBIA
coctaB «CB-2» 1mos pPYKOBOACTBOM BOeHTEXHMKa 1 paHra
H. II. PsabukoBa yCnemHo copaBuJICA CO BceMmu paboTamm.

B Hosoy [JlepeBHe Ha DBoaepmoii HeBke crosnm 3CKa-
APEeHHble MMHOHOCIIEI «O0pas3noBbli» M «OTINYHBIN», CTO-
poskeBble Kopabmym «30pkuit», «Kopmiyn» u «Opea». Ha
Exarepuuropke 6b131 omBapTOBaH K Oapske, HArpyzkeHHOM
3anaCHbIMM YacTAMM, ' 5cMMHel] «OTBasKHbIM». Ha 6esson-
HBIX C BHUJy KOpabJfAx TIOBCIOZYy IjIa HanpskeHHas pabo-
Ta, TaKk Kak S3MMHUII CYZOPEMOHT IIPMPaBHMBAJICA B TOT
IepyMOX K BBINOJHEHMIO BayXHEMIMMX (PPOHTOBBIX 3aKa30B.
PeMOHTHBIMM OpurazamMy, CKOMILIEKTOBAHHBIMM M3 BOEHHBLIX
MOPSKOB, PYKOBOAMIIM IIpOodecCHOHANILHBbIE Kopabesbl, MHO-
rme M3 KOTODBIX K TOMY BpeMeHM paborartr caMmu ObLIM
yixe He B cocrosHuu. HoO CBOMMM 3HAHMAMMU M OIIBITOM
OHM IIOMOraJiM MOJIOALIM KpacHOMJIOTIIaM OCBayBaThL II0 XO-
Ly ZIeja IpodeccuMm cJiiecapeli, CBapIMKOB, MOHTAYKHMKOB,
cynoc6opmukos m T. . Kpenkmii MOpo3, IIPMHOCHMBIINIA M3~
TOJIOAAaBOIMMCH JIOAAM JAONOJIHUTENBHBIE JMIIeHMudA, obep-
HYJICA BAPYT IIOMOHLIHMKOM IIpM PEMOHTE KOPITYCOB MaJIbIX
KopabJeyt, mno3BoJAA o06xXomuThest 63 CYAONOABEMHBIX
CPEACTB, B KOTOPBIX OLIYHIAJIACh OCTpas HEeXBaTKa.

IIpOMBIIIIIEHHOCTL oOcaskzieHHOoro JleHMHrpafa «3afblxa-
Jlack» 6e3 TeXHUYEeCKM |HMCTOro Kucliopopa. Kpome Toro, B
HEeM HYXJaJJCh M IIOABOJAHMKY, TOTOBMBINMECA II0 BECHe
IIpOPBaTLCA B OTKPBITOE MOpE CKBO3b IYCTHIE IIPOTHMBOJIO-
LOYHBIE 3arpaKzeHMA TUTJIEpOBLEeB. BhLIO IIPMHATO penre-
HMEe BOCCTAHOBUTH KMCJIOPOAHO-aIleTMJIIEHOBYIO YCTaHOBKY Ha
CyZocTpOMTENILHOM 3aBoge uM. A. A. uaamoBa. Ho rze
B3ATb pabodme pyKHM, €CJIM BCEe OCTABHIMECA B CTpOIO ¥ 6e3
TOr0 HECHIM JBOVHYIO HarpysKy? IIpmmiocr MCKaTe H0Opo-
BOJIbLIEB CpeAM BBI3ZOpAaBJIMBaBIINMX KpacCHOGJIOTIEB. KoMaH-
IVMPOM IpyNNLI Ha3HAYMIM MHIKedepa-MexaHuKa . D. Hu-
aAaeBa. OZHAKO OAMH JarKe TaKOM TEeXHMYECKM IpaMOTHLII
cneuyaNMcT He CMOr OBl ChpaBMTBCA C IIPEAIoJaraBIOVMMCS
obreMoM paboT. Uepes HEKOTOPOEe BpeMs YINaJIOCh OTBICKATDH
cTapmiero MacrTepa KMCJIOPOLHO-alleTHIIEHOBOTO nexa
B. 1. Autuniedko. Ol OblI HacTONBKO cyab, uro 6e3 ImocTo-
POHHel IIoMoILIM HEe MOr BCTaBaThb C nocrenu, Ho m3Bectme
O IpeACTOABIIEM BOCCTAHOBJIEHMM DPOAHOIO IIPOM3BOZACTBA Ha
HOBOM MeCTe BJOXHYJIO B HEro Xus3Hb. IIoji HemocpencTBEH-
HBIM PYKOBOACTBOM 3TOI0 OIILITHOTO CIIEMAJIMCTa KpPacHO-
&IoTUEI Pa3MOHTHPOBANM MEXaHU3MBL, TPyOOIIPOBOXLI M ap-
MaTtypy. MHoroe mnocrpapayo or obcrpenoB, Gombeskex u
CUIBHBIX MOPO30B, M MaTepMalbl IIPUMXOAMJIIOCH MAOOBIBaTH
6ykBanbHO o kycodkaMmM. HabupaBmuecas cun yu Macrep-
CTBA KPacHO(IOTUE!I paboTanmM ¢ KaXJALIM AHEM BCe JYdIIe,
ZleJI0 CIIOPMJIOCh, ¥ BCKOpe MHKeHep-Maviop M. &@. ¥Kunisaes
CMOr' JOJIOXKMTEB O BBITOJHEHMM 3aZaHuA DBOeHHOro cosera
KpacHO3HaMeHHOro bDBanaruiickoro d¢Jora. Cynocrpourenu-
JKIaHOBUBLI IIONYYMJIIM BO3MOMKHOCTHL AKTHMBU3MPOBATL pabo-
TY MOHTAYHOIO ¥ KODIIYCHOrO IeXoB. OTa OoJybmiass B yCJO-
Buax O6Jiokazbl nmpoms3BopacTBeHHasA nobezna Obuia, K coxxase-
HuUI0, oOMpadeHa rutennrio B. JI. AHTHMIIEHKO. OH 1orub, kakx
coqpaT Ha 00OeBOM IIOCTY, BO BpeMs OdYepemHOoro aptobcrpe-
Jla, ¥ TOBapMIIM C IIOYeCTAMM IOXOpoHMIm Bacuima Imu-
TpueBMUYa Ha TEPPUTOPUM 3aBOZA.

CynoOpeMOHTHBIX M MOAEPHMU3AIVOHHEIX paboT 3Ha9In-
TEeJHHO NpMUOaBMIIOCH IIOCJIe TOro, Kak B HadaJje fexabpsa
1941 r. npubELIM € MOJIyocTpoBa XaHKO IOCIEenHue Kopabim
M CyYZAa, 3aBepIiMB TEM CaMBIM 3BaKyalMIO ero Ao0JyeCTHBIX
3aIMTHUKOB. boOeBble IOBpeKZeHus, IJIaBaHNE B THMKEJBIX
JIeIOBBIX YCJIOBMAX, KOrZJa IOYTH BCEe MeXaHM3Mbl paborann,
0 CYImIeCTBY, Ha M3HOC, TpeGoBaiM IIpoBefeHUS CEephE3HOro
peMoHTa. Bce mecTb OBICTPOXORHBIX Ga3OBBIX TPaJILINMKOB
Ynanoce pasMecTuTb Ha IlerpozaBope. JIIMpeKTOpy 3aBofa
K. B. IIleBuenxko ¥ xopabenpHoMy ¥MHikeHepy A. II. T'opo-
AAHKO YZaJOoCh C IIOMOLIBLI0O KOMaHAMPOB KopabJeiyt onepa-
TUBHO HaJAAUTE CYZOPEMOHTHOE IIpou3BoacTBO. Heobxommu-
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MYIO 3JIEKTPOSHEDPIMIO AJIA 3aBOACKUX CTAHKOB, Ha KOTODBIX
IPUIIJIOCh 3aMEHUTHL SJIEKTPOABMraTelM, AaBaJiM kopabenn-
Hble BSJIEKTPO3HEPreTHMdYeCKue YCTaHOBKM, Gpurajgam, co-
CTaBJICHHBIM M3 ONBITHBIX CYZAOCTpOMTEJNIeli, aKTMBHO IIO-
MoranM camMy MOPAKM., XaHKOBUBI IIONYyYaldy YCWIIEHHbIE
naikKy, U 3TuM OOCTOATENLCTBOM TOJKE HE IPEMMHYJM BOC-

¥Yunoanomouennbli YnpasaeHus kopaGaectpoeHuss BM® B Jlennn-
rpasie B roani BoiHni A. A. SlkumoB.

IIOJIL30BATLCS 37eCh B MHTEpecax peyia: pabodmm, KpPyIJbie
CYTKM He IIOKMAABHIMM Kopabiy, OpLlo BBIAEIEBO JOIOJ-
HUTENBLHOE IIMTaHue.

Ha Ilerpos3aBOoze muMeJlaCh pydHas KpaH-Oajka, C IIOr
MOLIBLI0 KOTOPOJ MOJKHO OBLIO ITPOM3BOAMTL IIOABEM KOpPMO-
BBLIX OKOHEYHOCTEeil TaKMX KopabJeit, kak O6a30Bble Tpalb-
IIMKM M CTOPOIKEBMKM. OTO ITO3BOJISIIIO OODXOIMTHLCS IIpM pe-
MOHTE BMHTOPYJIEBBIX KOMIIEKCOB 6e3 pehMIIMTHBIX CyAO-
IIOABEMHBIX YCTPOMCTB M, KpPOMe TOro, jnaBano O0o0Jbrmoit
BBIMTPBIID BO BpeMeHM. CUIBHO IIOCTPajialJl B MEepHMOJy 3Ba-~
Kyauy 3alqMTHMKOB C IIONyoCTpOoBa XaHKO JMAEp 3cKal-
PEHHBIX MMHOHOCILIEB «JleHMHTIpaA». Kopabinp mnocraBuim y
ITetporpapnckoii HabGepeixxHOM, noGimixe K IepebazupoBas-
meMycsa Ha BbIOOPICKyIO CTOPOHY 3aBOAy uM. A. A. Hpa-
HoBa. C nOMOLUBI0O KpacCHOMJIOTIIEB ITPOM3BOAMJIICA PEMOHT
KOpIyca, a MeXaHu3Mbl, TpyborpoBoxbl M apMaTypa, CHATEIE
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C KopabJyi, pEMOHTMPOBAJNCHL B ILEXOBBIX YCJIOBMAX. 3Ha-
YMTENBHYI0 YacTb paboT YAaJioch B3aBEPLIMTE B TEYEHUE
SMMHMX MECHIIEB.

Eme Bo BpeMA HaJleTa BpaXXecKo} aBManmMu Ha KpoH-
mrant 22—23 ceHTAOpa 1941 r. GBI NOTOIIEH JMAEP 5CKa-
ZPEeHHBIX MMHOHOcLeB «MmuHCK» B aBrycre 1942 r. KOpabin
MOAHANM U NocTaBMIM B JOoK Kpoumraarckoro MopcCkoro
3aBOZa, a €ro BOCCTAHOBJICHME IOPYUMIM KIAaHOBLIAM (ropn-
pobuee cM. crarei0 . A. Yayelka «PeMOHT JmAepa
«Mununck», «CypocrpoeHmue», 1977, Ne 7). IIpm nepeba3upo-
Bauuy Ha BrIOOprckyro cTropoHy 3aBojia uMM. A. A. zaHo-
Ba TyZa IKe IIEpEBeJIM CTOPOXKEBOM Kopabib «fcTpeb».
Onuaxko B 1941 r. paboThl Ha HEM He BeNNUChL M3-3a OTCYT-
CTBUA CHeManycToB. JIMIIEL ITOCJIe BOCCTAHOBJIEHUA 22 MIOHA
1943 r. mupepa «MMHCK» ITOABMIAcCh BO3MOYKHOCTL IlepeBe-
ctu Ha «fcrpeb» GONMBNIYyI0O YacTe pabouyux, KOTOpble IIOA
PYKOBOACTBOM cTaplero crpoutensa . A. Yaiwslka cpa3y ke
npuctynuian K paboraM. VIx AoCpouHOe 3aBepnieHune, IIpo-
BeZieHMue II0 IIOJIHOM nporpaMMe XOAOBBIX WCIBITAHMIA M
crada IIOTY TAaKOro KpyrnHoro Kopabis Bo (bpOHTOBBIX YC-
JIOBUSIX SABUIMCHL HNOMJIMHHEIM TPUYMGPOM JEHUMHTPAZCKUX
CYZOCTPOUTEJIEV ¥ BOEHHBIX MOPSAKOB.

Bo MHOrom ycriex 3mMHEro peMoHTa JIOTa 3aBMCEN OT
KOHTpareHTCKMX npexnpuaTuii. Kax wMoxuHo 6n110 o6ori-
T™MChL 6e3 rnoMommM, HanpuMmep, 3aBOfa «JOJEKTpOCHUJa», rie
KOHIIEHTPUPOBAJIUCE JIyHYIlIMe 3JIEKTPOTEXHUUECKME Kafphi?
ViMeHHO M3 BJIEKTPOCMIIOBLIEB ObLIM CcHOPMMUPOBAHLI OpUrajbl
Aaa paboT HenocpeACTBEHHO Ha Kopabaax u cyzax. Clox-
HMM BOCCTAHOBUTEJIBLHBIM PEMOHTOM 3aHMMaJIUChL BEI-
COKOKBaJIM(MIIpOBaHHEIE 3JIeKTPOMOHTasKHMKM K. H. Ma-
xapoB, I. V1. Koposies 1 A. V1. AxenmH, KOTOpEIE IIOf PY-
KOBOZCTBOM MHKeHepoB BM@® JI. A. Boesopauua v WM. 3. Au-
KJIOBMYaA JeJyajiyM IIONHYIO PEBU3NIO TI'pebHBIX SJIIeKTPOLBM-
raTelieli M BCEro 3JIEKTPOOOOPYAOBaHMA Ha ITOABOAHLIX JIOA-
Kax.

12 deBpana 1942 r. 6pLIO NONYJEeHO 3aZiaHME OPraHU30-
BaTh PEMOHT CTapTEPHBIX SJEKTpoABMUrarTeneys, HeobXonu-
MBIX pJuA Kopabueit OBPa —oxpaHbl BOZHOrO palioHa.
U onAare BeIpyuMia «IIEKTPOCHMIa». B THKENBLIX YCIOBMAX
(oTcyTCTBME SJEKTPOSHEPIMM, TOILIVBA M BOLbBI) 37eCh yAa-
JIOCh CO37lJaTh MAaCTEpPCKYIO, IIPEeBpaTHMBIUYIOCA 3aTeéM B pe-
MOHTHBIN 11eX, OrpOMHEIA TPYA B 3TO AEJO BJIOMNKMINM MAaCTEpP
C. K. Yeproxr, unxkeHep-ucnpitaTedr O. V1. CkBOprioBa, mMa-
crep-coopamk C. JI. BuJIKMH M MHOrue apyrue., Ilonavyarny
paboTh! BBINOJHANNCHL BPYYHYIO, a OTPEMOHTMPOBaHHBIE MO-
TOPLI MCHOBITHEIBAMMCEL OT AKKYMYJATOPOB 3JEKTPoKap. On-
HaKO, HECMOTPA Ha BCE 3TM TPYAHOCTM, FOTOBUBIONICA K Be-
CEeHHEeM KaMIaHuM (JIOT CTaNl PEryJIfSAPHO IIOJYy4daTh HEO06XO-
nuMoe obopynoBaHMe.

IIpnmia posrokpaHHaA BecHa 1942 1 fpkoe codHie,
3aMeTHO YBeJMYMBIIMECS AHM HE MOIJIM He CKal3aThCA Ha
obmeM HaCTPOEHMM 3alMTHMKOB ropoxa JleumHa. M xorsA
IIaMKM OCTAaBaJIUCh TaKMMM K€ CKYZOHBIMYM, cua OyATO OBI
npubaBMIIOCh — ZieJIa Ha 3aBOZlaX M KOpabmAx rmomym 3a-
METHO BeceJee.

IlonyuuB mnpuxa3 o0 BBeAeHMM B CTpoir Oarmum Ne 2
rJlaBHOro 12-zproiiMoBoro kKanubpa Ha JMHKOpe «Mapat»,
croasmeMm B Kpormragre, YIIOJIHOMOYEHHEN! YIpaBJeHUS
KopabGaectpoerns BMEP A. A. fIKuMMOB KOMaHAMpPOBall Ha
BBIIIOJIHEHME 5TOT0 OTBETCTBEHHOrO 3aflaHMA KBaJIMUIIPO-
BaHHBIX IoTcKMX cremuaymcToB — A, M. XoxioBa u

Cynocrpoesue Nt 5, 1978 r.

T. 1. MexeBpIX. ¥V KopabennHOro mm)xkeHepa XoXJOBa, py-
KOBOAMBIIErO A0 5TOr0 PEeMOHTHBIMM paforamMmu Ha JMHKOpE
«OKTAGPBECKAA PEBOJIOLMA», OT TrOJOAa CUJIIBHO paclyXJimu
Horu. M Bce xe XoxyoB BMecTe ¢ MemeBEIX mpeozioJeln
CeMMKMJIOMETPOBREIMA IIyTh II0 JpAy OT Jinckero Hoca Ao
KpoHinTaZiTa Ha IIPOCTPENIMBABIIIEMCSH BHOJIb M IIONEPEK yda-
CcTKe DPHUHCKOro 3aiimBa. TaKOB ObIN IIPMKA3 KOMaHXOBaHWUA,
¥ OHM He MOTIJIM €ro He BHIIIOJIHUTH.

B pesyabpTaTe IPpAMOrO IIONIafaHMA cpa3y AByX 500—
1000-knuyorpaMMOBEIX 60M0 Ha «MapaTe» oOKa3aJjyaCb OTOpP-
BaHHOI BCA HOCOBasg 4YaCTh BMecTe C fOaurHel riiaBHOro Ka-
anbpa Ne 1. Bamayu Ne 3 1 4 He mocTpajaly, HO BTopasd
GarHA, BeC KOTOPOJ JOCTHMraJyl HECKOJBKMX HEeCATKOB TOHH,
Opwia caBHMHYTa € Mecra. KpoMe TOro, BbBNINIA M3 CTPOA
cHUCTEMa LIEHTPAJILHOrO YIIpaBJIeHMA OrHeM. B MupHoe Bpe-
MA OamHI0 nocTaBuUIM ObI HA MECTO C IIOMOINBIO IIJIaBYYeEro
KpaHa. B 0oeBoit xe 0OCTaHOBKE, IIpM OTCYTCTBUM IIOABLEM-
HBIX CPEeJiCTB, BCE 3HAYMTENBLHO YCJIOxHMIOCh. Ho xpacHO-
dyroriam 1 pabounm KpoHimTanTckoro MopCKoro saBoja 1noxn
PYKOBOACTBOM BOEHHBIX WHIKeHepoB A. M. XoxJsoBa ¥
I'. 1. MesxeBBIX yZaJioOCh PEHIMTER 3TY 3aAady. C nomompbio
AOMKDPAaTOB OHM CyMeJM IIOCTaBUTH OalliHio B Heobxoxmmoe
IoJioxkeHue. Bcxope M 3Ta TpexXOpyAuiiHaA JalbHOOOMHasA
aprycraHoBKa «MapaTa» TIpOMMJIa CKOIUIEHMA BpaisecKoit
KMBOM CHMIBI M TEXHUKM Ha OJDMMKHMX M HaJLHUX IIOACTY-
nax K JleumHrpany.

Jia mMopAkoB-OanTuiilleB ampens Bcersia Obla HeoObrd-
HbIM MecsileM. JIMEHHO K 3TOMY BPEMEHM S3aKaHdYMBaJICA
3MMHMIT pPeMOHT (JOTa, HaCTyIlajJla Iopa IIOCJIEAHMX OIIpOo-
foBaHMIAI MEXaHM3MOB M IIOATOTOBKM K BBIXOAY B MOpe,
BecHOJ1 COPOK BTOpOro rofia BCe CKJIAJABIBAJIOCH IIO-APYTOMY.
K npopriBY B mope u3 OJIOKMPOBAHHOTO IrOpOfia IOTOBMJINCH
TOJLKO IIOABOAHLIE JOAKM, Zla M TO He BCeX THUIIOB. A Haj-
BOOHbIEe KOpabiy [OMIKHBI OBIIM OCTaTbCA HAa CBOMX 60€BLIX
no3mmax B HeBe M ee pykaBax, BenA KOHTpOaTaperHYyIo
6opr0y ¢ MPOTMBHMKOM. 5-r0, a 3areM 24 anpedis JIeHMHTrpaj
r KpOHINTAAT NOABEPrIMCHL MACCHMPOBAHHBLIM 3BE3AHLIM BO3-
AymnbIM HajeraM. OCHOBHBIE yZapnl (haruyCThbl HaleJlMBaJlu
Ha dJorckyue o6beKTel. COTHM 60M6 OBLIM COpOINEHBI Ha KO-
pabi, MHOrMe M3 HMX TOJY4YMIM Cepbe3HLle ITOBPEeXXKAEeHMUSA,
OfHaKO of0mas Moib OrHf KOpabesbHOM apTuiIepuy He
yMensnmiachk, Ha JleumHrpazckoM ¢poHTEe DIOT II0-IIpex-
HEMY OCTaBaJICA TPO3HOM CIEPsKMBAIOIIEl CHMJIION MAJA BCeX
poZoB Bpaskeckux BoricK. HecMoTps Ha TpyAaHOCTM OJIOKal-
HOr0 BpEMEHM, aBapMMHO-TEKYINMII PeMOHT (3a MCKIIOYe-
HMEM HEKOTOPBIX MOJEpPHM3allMIOHHBIX paboT) yZraioce 3a-
BepmnTh K 1 mad. M BO BceM 3TOM ObliIa HeMaJyas 3aciyra
JIEHMHTPAACKUX CYZOCTPOMTEJNEN, BHECIIMX BECOMBIIL BKIaJ
B Zieno nobexnr HaZl BparoM.
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HicTOpHA CYROCTPOECHHA

PEMOHT KPEHCEPOB EANTHHCKOIO <bJIOTA
B rofibl BOHHbI

A. C. Mounaxos

Anaroaruit Crenanosuw Monaxos 6uir 8 2006t Beau-
xoti OreuecTsenHol 80dHbL cTapuwum cTpoutesem Baaruii-
CK020 3a800a, pYKOBOOUA PEMOHTHeimU paboTamu Ha Ko-
pabaax, noryuusuiux 6oesovie noepesicOeHus, 8 TOM 4UCAe
Ha kpeidcepax e«Maxcum Iopexuii», «ITerponasiosck» u
«Kupos». B nocaesoennsie 200br paboras crapiium, a 3a-
TeM 2AABHLIM CTPOUTENEeM, YHACTBOBAA 8 CO30QHUL MHO-
eux cyoos, cowedwux co cranesell Baaruiickozo sasoda,
8032/Q8AAA NOCTPOLKY HAYYHO-UCCALO0BATENbCKO2O CYOHA
«Kocmonasr FOpuii I'azapuus. B craree saypeara I'ocy-
Odapcraennoll npemuu CCCP Ilouernoeo eerepana kpedicepa
«Kupos» A. C. Monaxosa paccxaseieaercs 0 80CCTaHOBU-
Tearbnblx paborax, nposedentuvlx Ha kpedcepax KBD s
1941—1942 ze.

TennpIM aBryCTOBCKMM yYTpoMm 1974 r. Ha HabGepeKHoit
HeBb!l y IpyucTaHy cobpaldiach rpymra IIOKMIBIX JIOZEN. OTO
oblIm crapnle 6oeBble IpPY3LA, MOpPSKM-BeTepaHbl KpacHO-
3HAMEHHOro Kpericepa «KupoB», yY9aCTHMKM IIpE€ACTOABIIEIO
moxona 3TOro Kopabig mo mecram ©OoeBosi caasbl. B 10.00
Ha IIpUcCTaHb NpMOBINI agMypall B OTCTaBKe, ITpefcesaTelb
CoBeTa BeTepaHOB JiBaxAbl KpaCHoszHamMeHHoro BanTuiicko-
ro dyora B. @. Tpubyu. HecMoTpa Ha NOYTEHHLINA BO3pPAacCT,
BHEIIHE OH MaJi0 M3MEHMJICA C TeX IIOp, Koria KOMAaHAOBaJl
BanmmiickuM cyiorom. IIlTabHOM KaTep AOCTABMJI BETEPAHOB
B KpOHmMTaAT, rzie ¥MX TOPKECTBEHHO BCTPETHMI SKUIIANK
KpacHosnaMeHHOro Kperiicepa «Kiupos».

Cpeny BeTepaHOB, YXOAMBIOMX B II0XOJ, — 3aCJyKeH-
Hble BOEHHBbIE MOPSAKM ¥ CYZAOCTPOMTEINM, BMECTE II€PEIKUB-
mme TpyAHble Ruy Osokanbl JleHuHrpaZla. DBremio o geMm
BCIIOMHMTEL ¥ pacCKasaTh KOMAaHZIOBaBILIEMY KpeicepoM BO
BpeMs BOVIHbI KOHTp-anmupayy B orcraBke C. JI. CoJloyxmu-
Hy, ObIBImMM KOMaHpaupam Garapeit A. D. AJEKCaHIPOBCKO-
My um H. P. Jlr06aBuny, nomnrpyry H. C. Kogype, komauanu-
Py xuBmM3uoHa sxkuBydectv JVI. H. TepeHTneBy, crapmuHaMm
u MarpocaM P. B. AnekceeBy, B. /1. Tarapunony, II. A. Ko-
my6e, B. B. Illyasnuuy, WI. E. YenexeBy u H. A. Dduamn-
IIOBy. YYaCTHMKM IOXOZa 3HAKOMMINMCEL C My3eAMM OOEBOt
ciaBel B Taxmue, Jiuenae, Baatwiicke, KanuHuHrpafie, u

Kpeficep «Makcum Tlopokuiis B mnoxope.

IIaMATL BO3Bpalljalla MX K CoOwrITMAM OoJsiee weM TpuALLATH-
JIeTHEe) NaBHOCTH. ..

BeposoMHOe HanazeHue ammerckoir I'epMauuy pesKo
U3MEHNNI0 npodhuab pabornl BanTuiickoro 3asona. MHuorue
GanTHiiLpl ymiau Ha QPOHT, OCTABIIMECS NEPEKIIOYUINCH
Ha ITPOM3BOACTBO OGOPOHHOJ IIPOAYKIWM M PeMOHT (OEBLIX

10 Cynocrpoenne Ne 5, 1978 r,
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KopabJeli. Xouyerca BCIIOMHUTHL O Hauboldiee BamKHBIX CyY/AO-
PEMOHTHEIX paboTaX, BBIIOJHEHHBIX OaJITMIMIlaMM B OcayK-
IEeHHOM JleHuHrpaze.

OnuH M3 KpeycepoB, IIOCTPOEHHBIX IO INPOEKTY BUIHOrO
Kopabnecrtpoutrensa A. V. MacioBa, OrI1 HasBaH MMEHEM
BEJIMKOro InpoJierapckoro rmcareiss A. M. I'opekoro.

B nepsBble gHM BOMHBI 3TOT KOpPabnp IIONYy4YMI CEphe3-
HOe IIOBpEIKZieHVe OT BpaskeCKOM MMHBI, IIPM STOM HOCOBas
4yacTh Kpeiicepa AnmHoiz 30 M 1o AuHMUOy OKasajaChr OTO-
PBaHHOM M 3aTOHYJNa, KOpIyc Kopabis wHa mimuHe G6oJee
20 M CHMIBHO JedopMuUPOBaJicA. BOAOHENPOHMIIAEMOCTL C
Hoca ofbecrieyuBaJilack OpPOHEBOJ IIOIEPEYHO)I IepebopkKoi
Ha 61-M mmanroyre. Celf9ac MOKET IIOKa3aThCSA HENpaBno-
MMOZOOHKIM, HO IIOBPEXKAEHHEIM Kopablp 1oJj KoMaHJOBa-
HueMm KammTaHa 1 panra A. H. IlerpoBa cBOMM XOAOM IIpU-
meyg B Kpommuraar. 29 mwoHA 1941 r. ero mocraBmML B Cy-
XO¥M oK. B TOT iXe feHb IIO PacCIIOPAMXKEHMIO KOMaHAOBaHWUSA
B KpoHiurazaT npubelia rpynna cremmanucTos Banruiickoro
3aBOZia BO rJjilaBe C INIaBHbBIM uHXeHepoM B. C. BoOKeHKO.

ITocne peranbHBIX OOCY2KAeHMIT GBIIO IIPUMHATO CJIEAYIO-
jee pemeHue: B3aMEH OTOPBAHHOM IIOCTPOMTH HA cTarese
3aBOfla HOBYIO HOCOBYIO OKOHEYHOCTB, CIIYCTUTHL Ha BOZRY,
oTOyKcupoBaTh B KpOHIOTAAT ¥ 3aTE€M COEOVHWUTL €€ B JIOKe
¢ KopnycoM Kopabiusa. IlonyuauB «noGpo», 6asITMHMIIBLI IIPUCTY-
I K peasmmsanyy 3TOro pemenusa. CyniecTBoBadio, OZHAKO,
oraceHue, 4YTO M2-3a PasiIMuuMA MAacChl CTBIKYEMBIX wacTein
JaBJIeHMe MX Ha KuianblIokym Oyper pasiamaebIM. B cBA3U
C 5TMM IIPOCAaZKa MOYKeT OKas3aThbCA HEOAVHAKOBOM, 9TO IIO-
BJedeT 3a c0DOJ HECcOBIaZieHMe CTHLIKOB 00eux wacTeit mocie
ocymienns nokKa. Kpome TOro, Moriyia CKasaTbCA HETOYHOCTHL
M3roTOBJIEHUA HOCOBOII OKOHEYHOCTH.

CeMmp pnHelt paGoTajii B IIEpMOA IIEPBOIf CTOAHKM Kper-
cepa B JIOKe TpyeHuKu Banrmiickoro 1 KpOHIITaATCKOro
Mopckoro 3aBOZOB BMECTe C BKMUIIAxKeM Kopabisa mox ob-
MM PYKOBOACTBOM OIILITHOT'O crpoureNna-banTuina
. . HedepneBa, 4TOoOBI yZanuTe, pBaHbIE YYaCTKM 006-
IImmBKM ¥ Habopa Kopryca, OnpefeNuTr MeCTa IIPUCTHIKOBKM
HOCOBOJ YaCT¥, BBIPOBHATHL JAe(OpMMPOBaHHBIE OT B3pHIBA
KOHCTPYKLUM M YCTPaAaHMTB OTHEJbHBIE IIOBPEIKACHMA KOp-
yca. 5 MI0JS KOpabJyib BELIBEJIM M3 JIOKa.

TeM BpeMe€HEM Ha BOCTOYHOM cTamnejyle BalTmuiickoro sa-
BoZla OBINa 3a)yoieHa HOCOBafg HacThb Kpericepa. Crpouiace
OHa CKOpPOCTHBIMM METOAAMM, JIMTbIE YaCTU OPIITEBHA W
KJII030B, MEXaHU3MBI M CYZOBOe ODOpyJOBaHMe ynaJioCh MC-
I[I0JIL30BaTh C ApPYIMX KpericepoB KpacHo3HameHHOro Ban-
Tuiickoro ¢iora. Biarofapsa mnpefBapUTENBLHOM COOpKe Cek-
IIMii C YCTAHOBKOM B HUX He06XoxumMoro ob6opyZoBaHMA pa-
60TBI Ha CrTamneyié BeJUCh IOUPOKMM (PPOHTOM, OCOOEHHO
KJEnKa, YeKaHKa, MCOBITaHME OTCEKOB M MOHTaX CYAOBBIX
YCTPOMCTB, CHMCTEM M 3JIEKTPOKabens.

PaGoTan KpPYIIOCYTOYHO, Ha TOCTPOMKe ObLIO 3aHATO
B CYTKM B cpefHeM OKOJIO 400 BBICOKOKBAJM(DMIMPOBAHHLIX
pabouux pasaMyYHLIX CcHenmaJbHocTelt. Bce 3TO BMecTe B3s-
Toe ¥ obecriedni0 M3roTOBJEHME HOCOBOM YaCTM MacCcCoit
OKOJO 150 T Bcero 3a 15 pmHeM, weMy Crocob6CcTBOBaN pHAL
TBOPYECKUX IpenyoxeHuit. Tak, HanpuMep, 3aBOACKOI KOH-
crpykTop II. H. KouepoB paspaborall CIIyCKOBOe YCTPOMCTBO
IJA HOBOJM HOCOBOJM OKOHewHOCTH. IlpeaycMaTpuBaJIOCh, YTO
Ha TeX JKe IIOJIO3hAX, Ha KOTOPBIX OKOHEYHOCTL OyXer cny-
IIJeHa Ha BOLY, €eé yCTAHOBAT B JAOKE M IOATAHYT K OCHOB-
HOM YacCTu XOpIyca AJA coemmuHeHuUsA. JJIA 5TOro CIIyCKOBBIE
II0JIO3hA pemuniM CcAesiaTh CIJIONIHBIMM ¥ CBA3aThH METaJ-
JudecKkuMu OalnkaMmy, 4yToObl IIepeABUraTh MX B JIOKE BMECTEe
C HOCOBOJ1 YacCThIO.

Pacyer mokas3ajl, 9T0 HOCOBaA OKOHEYHOCTHL IIOCJIe CIIy-
CKa Ha BOAY MOJKST IIOTEPATH OCTOMYMBOCTL M IIepeBep-
HyThcA. ITosTOMY BHYTPER 3aiuau 120 T BOABL. Kpome TOrO,
IIpM CIIyCKe ee rnopzepskyuBay 200-TOHHBIN IIIaBY4YMii KpaH.
CnyckK npoiues Giaarorosyuto 18 yonda. OpHako GYKCHMPOBKa
¢ 3aBojla B KpOHIITaAT HOCOBOM dYacTM OKa3ajlaCh JIeJIOM
HEJIETKMM, TaK KaKk ee ocafka Oblila 3HauuTelbHOM. lla M
6yKCHMPOBKY DPHMIIIOCH OCYILECTBJISATh B HOYHOe BpeEMA.
Kaxxapni pas II0 CuUrHaly, IofaBaeMoMy ¢ OyKcupyemoro
OTCeKa, Korjga npoMcXommiio KacaHue rpyHra, OyKcup «BaJj-
THEel» OCTaHABJMBAJICHA, a 3aTEM CHOBa JaBall XOxA. JIumn
K YTPY YAaJocek noitt no KpoHmranra.

CreiKOBKRa HadaJlacer 21 uroxa. CHawaJla B JIOK 3aBeau
HOCOBYIO OKOHEYHOCTB, 3aTE€EM CaM Kpelicep; €ero yCTaHOBMJIN
Ha KWIEBYIO JIOPOXKKY, & HOC — HaA CIIYCKOBEIE IIOJIO3bS, KO-~
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TOpbI€ BCTANV HA CIELMANIbHYIO JEepPeBAHHYI0 IJIOMAZKY Ha
«riopowiBe» noka. Obe wacTM KOpabnsi BBIPOBHANM IO CTPY-
He ¥ 3Baxpenmin OOKOBEIMM pacTsaxraMmu. Ilocne OTKaAYKU
BOALI 13 JIOKA HOCOBasl OKOHEYHOCTh IIPOCEJIa II0 OTHOLIe-
HMUIO K Koponycy Ha 12 MM c
3a30pOM IO JAJMMHE OKOJIO
300 MM M €O CABMI'OM Ha Je-
BeI¥ 6opT 100 MM. C 1r1OMOLIIBIO
TaJeif M CcrhenMaJdbHLIX KJIN-
HBEB HOCOBOJ OTCEK IOATAHY-
JU K KOpPITyCy Kopabusf, BbI-
POBHAJM YO CTBHIKY M IIpOM3-
BeJIM COeNMHEHMEe Ha KJIenKe.
Bce paborei, cBfA3aHHBLIE C
5JIEKTPOCBapPKOi, KIENKOi U
ra3sope3xkoii B HOYHOE BpeMd,
IPUILJIOCHE ITPOBOAMTH C CO-
OaroneHeM npaBuJl CBeTOMa-
CKMPOBKU. 1 aBrycra Kopabin
BEIBEIM M3 [OOKa, a uepes
10 zHel OH BRINEJ Ha BHeI-
HUMA peip ans ucnelTanus. Ha
5TOM BOCCTaHOBJIEHME Kpeiice-
pa «MakcuMm I'OopbKuit», oOcHa-
LIIEHHOrO IIE€PBOKJIACCHOM Goe-
BOM TEXHMKOM, 3aBEpPIINUJIOCH.
TaxkuM oOpa3oM, BeCb PEMOHT
npopoyKaJyica 43 AHA BMECTO
TpeX MecHleB, Ha3HAYEeHHLIX
KOMIIETEHTHO} TEeXHMUYEeCcKOolil Komuccueli IlpuyeMm JOK KO-
pabyb 3aHMMaJ TONBLKO 17 nHelt B ABa npueMma (7 u 10), uTo
IIOSBOJIMJI0O B IIPOMEIKYTKE IIPOBOJIMTEL JAOKOBaHMe JAPYIMX
KopabJeit.

JoOpBIM CJIOBOM CJIE[yeT BCIOMHMTE CYZOCOOPIIMKOB
KoroBa, MuxariyioBa, IllererioBa, KOHOBaJiOBa, CBapmuKa
Kopouykuua, KienaaeMkos JlazapeBa u EpioBa, MOHTamx-
HukoB IlopymmnaeBa, BpeinzayuHa, Camoceitko, macrepoB Poik-
HOBa, Bexkmmuna, I'opuyaHMkOBa, JlaBMHCKOro, YepHbNIeBa
M MHOTMX JDYIMX, KOTOpble TPYAMIMCHL CaMOOTBEPIKEHHO,
C IIOJIHOJL OTAadeli CuJ, He CUMTasiCb HM C KAKMMM TPYZIHO-
cramnu. MHoro pas Ha Kpericepe ObiBaymy pykoBoaureny Baji-
TUyickoro 3aBozia. OHM 1poBepsanu xop pabor, GecemoBanmu
C JIIOABMM, M3BICKMBAJM pPe3epBbl IIpoM3BOjicTBa. Ilone3HEBIE

Caecapb-moHTaxkHuk H. A.
Nopaunaes (doro 1940 r.)

OnuH M3 Hepa3OpBaBLIMXCS BPaKeCKHX CHapsagoB (xaauGpa
210 mm), nonasmux B <«IlerponaBniosck».

MpakTUYeCKye COBEThbl IIoJydanu Xopabeysl OoT I'JIaBHOTO
mHkeHepa B. C. DBoseHKO M HadaJbHMKa OTHena KB
II. H. KouyepoBa. BoJabliyro noMmoins pabodmMmM OKas3bIBaJ
SKMIIaXxKk KopabJisi, ero xoMaHAMp KamuTaH 1 paura A. H. Ile-
TPOB ¥ KOMAaHAMD SJEKTPOMEXaHuuUeCKol)i O0oeBoii dYacTn
MHMKeHep-KamTaH 2 paHra II. IT. I'asmH.

Cynoctp eane N 5, 1978 r.

Crnepymouas KpynHasa paGora OanTuiieB — IOABLEM U

PEMOHT Ha IJIaBy THAMKEJOro Kpeiicepa «IleTpornaBiOBCK»
(6B «JIOTLHOB>) !, nNpMoOpeTeHHOro, Kak WM3BECTHO,
B T'epmaummn HepnocTpoeHHBIM B 1940 r. OH npuHaaemxan
K KJaccy HOBeMIIMX Kperice-
POB THUIla «XMUIIEp» U MMen
IIPOEKTHOE CTaHAApTHOE BO-
pouamewienye 15600 T, cko-
pPoCTL [AOJkKHa Onblta pocTu-
ratb 32,8 y3 nOpM IIOJHON
MOIIIHOCTM TIJIABHBIX JABMUraTe-
Jert 135 TeIC. JI. C.

B wuiwoHe 1941 r. Kpericep )
HaXOAMJICA Ha JOCTpOIKe U |
ume  OONBILYIO TeXHuUYe-

CKYI0 TOTOBHOCTH — IIPOGHBIN
BBIXOZI Ha XOJIOBEIE MCIILITA-
HUSA IIJIAHMPOBAJICA Ha HOAOPHL
[1]. ¥xe OBl CMOHTUPOBAHBLI
IIOYTM BCe TIJaBHBLIE M BCIIO-
MOraTeJIbHbIE MEeXaHM3MBI,
IJIaBHBIEe KOTJBI, Typbo- u
M Iu3eJib-TeHepaTOpHbIE YyC-
TaHOBKM, BOZOOTJIMBHLIE Cpefi-
cTBa € TpyObompoBopamMu u

apMaTypoi1, 3aBepluayach

ycTaHOBKa Oamren Ne 1 m 4  Mactep  aneKTpOMOHTaXKHO-
INIaBHOrO KaJmbpa; 3eHmuTHoe Tro uexa B, Il JlasuHcKui#
JKe BOOpYJKeHMe M IIOCTBI (doto 1946 r.).

YIIpaBJIEeHUA CTpennboit riaB-
HOro xaJmbpa OTCyTCTBOBAaJIN.

C HaYaIOM BOMHBI IIPO-
JOJKaNMChL ML Te PpaboTwl, KOTOphle TpeboBaduch,  AJA
BBEeJIeHMA Kpelicepa B CTPOM KaK IlaBywelt Oarapenu: ObiiIu
IIOZATOTOBJIEHBI K JIeMICTBMIO [ABa [OM3eJh-FeHepaTopa B3JIeK-
TpocTaHIMy Ne 3, ImIecTs BOJOOTIMBHBLIX HAaCOCOB, TpPM
IIO7KapHBIX Hacoca, a Takske OamHM Ne 1 m 4 rJiaBHOroO
Kannbpa. Brnepeble Kpeicep OTKPbBLI OrOHb IIO CKOILJIEHMUIO
daumCTCKMX BOVICK B paltoHe JepeBHM Kurens 7 ceHrsOpsA
1941 r. He pa3 elme MoOmHble OpyZusa kKOpabia cpbiBaau Ha-
CTyrieHue Bpara. Tax Obu10, HanmpumMmep, B 60sx mmop Crpein-
Hoi1 1 B paitoHe Crapo-IlaHOBO.

Penme pasziedlaTbCA C KpencepoM, IMTIEpOBIEI 17 ceH-
Ts6pA OOpYIIMIIM Ha HErO OrOHb THAJKEJIOTO apTHUJIIIEPHMIICKOro
JAMBMU3MOHA, BeInycTHBIIEro 6oJsiee naTuaecatn 210-mM cHa-
panoB. B pesylbTaTe NpAMBIX NonajaHuii Kopabab morywmn
CepLe3HbIe IIOBpEeXJIeHusi, Mpu4yeM caMoe KpYyIIHOe — ¢ IIpa-
Boro Oopra HMIke BaTepJMHMM (IJIOHIafEL ITPOOOMHBLI AOCTHM-
raja 30 M?). Okazsallach 3aTOMJIEHHOM SJEKTpoCTAHIMA Ne 2.
Boza depe3d mnepeGopkyu HeNOOOOpYZNOBAHHBLIX ITOMeEImEeHMt
pacnpocTpaHMIach IO BceMy Kopabsio. KomaHIMp SJERTDO-
TEXHUIECKOrOo JIMBMU3MOHA MHIKEHep-KanmuTad 3 paura
II. 1. KynpsieB 3aHAJ MeCTO Yy Tpara, obecnedmBas cliace-
Hue CBOMX IOAYMHEHHBIX, HO caM norub. Takxike CMepPTBHIO
XpabpeIX maxyu crapmuHa 1-71 cratbm A. I. Bajlamos M
KpacHodiotely II. I. KyspmeHko [2). B MOMeHT IIpekpaine-
HUA IIOflayy SJIEKTPOSHEPrMy B IIEpBOJL OamrHe HaXomwuicsa
CHapsAs. MopskM BpPYYHYX NPUAATIM OPYAMIO HYKHBIA YTOJ
BO3BBILEHMUA ¥ CcAelayy IIOCIeAHMI BBICTpEJ. JIMINUBIIMUCH
cpericTB OOpBOBLI 3a JKMBy4eCTb, KOpabiip 9epe3 mecrp 4acoB
ceJl Ha IpPYHT, HNOIrPY3SMBIIMCHL IO OpoHeBO) HIasryObl.

«IleTpOnIaBJIOBCK» BaTOHYJ HEIOZAJIEKy OT IIEpEXHEro
Kpas, M IPOTUBHME MMEJ HENOCPEACTBEHHYIO BO3MOXHOCTBH
BOCIIpENATCTBOBaTL paboTe CcynoB aBapuMifHO-CHIACATEIIHLHOM
cnyxbel (ACC). ITosroMy OBLIO NMPMHATO penieHue OCyYIuaTh
KOpabyib ¢ MOMOIILI0O MEPEHOCHBIX, & II0 Mepe OCYIIEHUS OT-
CEeKOB ¥ COOGCTBEHHBIX BOAOOTIIMBHBIX cperXctB. Ha mnoxu-
HYTOM, KaK KasaJioCch Bpary, Kopabise 10 HOYaM IIOJIHBIM
XO0JIOM IIIM OCYIIMUTEJILHLIE paboThl, B KOTOPBIX BMecCTe C
rpynrio JMYHOrO COCTaBa Kpericepa (komauHavp BY-5 nH-
sKeHep-KanuTaH 3 paHra JI. A. CMMakoB, KOMaHAUDBLI ARU-
BuU3NoHOB A. P. CeupuzoB u . B. JIMTBMHOB) yJaCTBOBAJIV
cyzocTpouTen-banTuiigel.  OCymieHMe KOPMOBOrO OTCEKa
TIO3BOJIAJI0O BBECTHU B JEMACTBHME JAV3eJIL-TEHEPaATOp MOLHO-
cteio 350 kBT M YacTh KOpabeJMhHBIX BOLOOTIIMBHBIX CPEZCTB,

! CuuMKH, oTHOcsiiMecs K Kpeficepy «IlerponaBsioBcks, B3fi-
TH M3 ¢oroapxusa Copera BeTEpaHOB STOro KopabJfl.
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KOJIMHECTBO KOTOPHIX BCE YBeJIMuuBaJoch. IIOAroTroBka K IIy-
CKYy KaXJoro M3 HuX TpeGoBasla pas3CoOpKM M IIpMBELEHUA
B IIOPAZOK CaMOro Hacoca, €ro 3JIEKTPOABUraTeNIs M apma-
TYDPEI, NPOBepku 3JeKTpokabesns. Kpome ToOro, rmocie BOC-
CTAHOBJIEHMA MHOIrme Mexa-
HU3MBI Hapno OBLIO TIATENBL-
HO repMeTM3MpOBaTh, TaK Kak
Ha JieHb OCHOBHLIE OTCEKU
NPUXOAMIIOCHE CHOBa 3aTamjy-
BaTh, YTOOBI IIO IIPUIIONHSAB-
mieMycsa HajJ BOAOIl KOprycy
danmicTel He zorazfajyiucr O
OpoBOAMBIIMXCSH paborax.

B TeyeHue I1OYTH LIEJIOro

4 ' roga Bemych paboTer o obec-
IeYEeHNIO IIaBY4YeCTH Kperce-
pa «IlerpommaBiOBCK». VI BOT
B OZHY M3 TEMHBIX HOYENn
(17 cenrsibpsa) 1942 r. o Obin

- pPa3zoM OTOpBaH OT IPYHTa M
: or6yKcupoBaH Ha HeBy B paii-
_ oH I'opHoro mHcTuTyTa. Pa-
N IIVMCTEI CIIOXBATHUJIMCEL TOJBKO
3acBeTyio. JVicue3HoBeHHMe KO-
pabiiga BBIZBAJI0O IIEPENOJIOX B
MX DaCIOJIOKEHMM.

Haubosee TpyZOeMKOi pa-
60TOMM IO BBENEHUIO Kperice-
pPa B CTpPOi1 OKasaylach 3ajeil-
Ka caMmoi 0OoJsbiuoit 6opToBOIL
npoborEbL. PBaHbIe Kpasi HapYKHOJM OOILUMBKM, MICKOBEpKAaH-
HbIe, TOp4YaBNI¥e BO BCe CTOPOHBLI KycKMu  Habopa 3Hauu-
TEJBHO OCJHOKHANM paboTrel. B. C. BoseHKO, cTaBImmit
K TOMY BpPEeMEHM IMpPEKTOpPOM BaiTuiicKoro saBopa, M IJaB-
HbIM MHKeHep B. . IIONOB NPUMHANM CIEAYIOLEEe peIleHye:
BBMAY OTCYTCTBMSA COOTBETCTBYIOIIErO AOKA 33/€JILIBATE ITPO-
OOMHY Ha IIIABY IIpM IIOMOIIM CHELMAaJLHOrO KeCCOHAa, XOTH
GanTuimaM Tako¥ pabGoOTEH! BBIIOJHATL €MHI€ He IPUXOAUIIOCH.
3ajaHue Ha ITPOM3BOACTBO pacdera, pabouyux wyepresxein u
CXEeMBb! YCTAHOBKM KECCOHAa IIOJYYMI HadaJlbHMK OTZesa 3a-
Bojacxkoro KB II. H. KoyepOB, Ha M3roToBJI€HME KECCOHAa —
HaYaJbHMKM KODPIYCHOIrO ¥  JAEpPEeBOOOAEJIOYHOr0 ILI€XOB
C. L. I'puropreB 1 B. II. KoctbuieB. TpaHCIIOPTUPOBKa M
YCTAaHOBKAa KECCOHa IMNOpYyYaluCh HAYaAJBHMKY TaKeJarKHOr'o
nexa P. II. PyboBy, a of0mee DPYKOBOACTBO BceMu pabora-
MM — aBTOpPY STOM CTaTbN.

CBapHOJ MeTadnnMdecKmit KeccoH pasmepoMmM 12X10 M c
OOpPTOBBIMM IIMCTEPHAMM, PEryJMpYIOIQVMM €ro IJaBydecCTh,
M3roTaBIMBAJICA Ha DBaJTHMICKOM 3aBofie Ioji HabJiofeHueM
I. I. PoXHOBa — OINLITHOI'O MacCTepa-KOpPITYCHMKA, KaBaJjepa
opieBa JleHMHa. VYCTaHaAaBIMBAIM KECCOH IIpM ITOMOLUU
200-TOHHOro IINIaBy4Yyero KpaHa, € ydYacTueM OOI[MaHCKOX
KOMaHIBI Kpericepa M croemmaimceroB ACC. JlecATKn cCy-
AOCOOPINMKOB, CBapPIKOB, PYOIMKOB M WUeRaHINVKOB, 0CJab-
JIEHHBIX TOJIoZOM, paboTaiM B XOJOZHOM M CHIPOM KECCOHEe
II0 MHOry dacoB noapaxn. IIpmubimxasBreca MOPO3bI MOTJIH
IIOBPEOMTh IIMCTEPHBI M MeXaHM3MbL I'po3uiia M ONacHOCTHL
noIaflaHMsa CHapsAZla MJM OCKOJIKOB B KECCOH, TNle OLHOBpe-
MEHHO HaXOAMJOChL A0 COpoKa ueJioBeK. PaboTel Besuch
KpPYTJOCYTOYHO CO CTPOrMM cCOOJIIOfleHMEM CBETOMACKMPOBKIL.
OcobeHHO OTIMYMIMCHL B Te AHM OanTuinubr V. Mwuxainos,
H. Baxoxyux, H. Ilennenos, M. KopoukmH, A. MuraBcKuit
¥ MHOI've Apyrue.

OZHOBpPEMEHHO JMUYHBLI COCTAaB KopabnlAa ¢ IIOMOLUBIO
TaKMX ONBITHBIX KopabeyioB, xkak crpourtesn M. M. 3Kykos,
M. C. IIndppun m B. V. PabmreitH, macrepa B. II. Jla-
BuUHCKMIT 1 V. B. JlebepeB, Opuraauvpei H. B. Bupiokxos,
B. AradosoB, K. TajJKuH M Apyrue, peMOHTHMPOBAJ MeXa-
HU3MB! M CyZAOBOe obopyzoBaHyue, Ha Aapyrux npeAnpusaTHUAX
yZAaJioCb pasbICKAaTh CIELMAJVCTOB II0 PEMOHTY OpPYAUMA M
npuGopoB. Ilox X PYKOBOACTBOM ObLIM IIPMUBEJEHbHI B II0-
PAZOK ABe OammHM rilaBHOro Kaambpa M CHCTEMbI YIIpaBJe-
HUA cTpenbb0yi. BcKope BONuIyM B JIeMCTBME BOAOOTIMBHASA,
ocymmTenbHas M IIOyKapHad CHUCTEMBb], 3apaborasiM BCriOMO-
rareJibHbIE KOTJILI, OTOIJIeHue, KamOy3. Kpericep Kak 1na-
Byuaa Garapes CHOBa BCTYIMJI B CTpoit. B sHBape 1944 r.
OH BeJl OroHb no Bopouneit rope, Hyzaeprody u ApyrMMm Iie-
JIM, BBIIYCTMB IO Bpary B o0Omen cioxHOCTHM 6o0Jjiee ThI-
CAYM CHApPANOB. OTO OBLI BecOMBIN BKJajZ BOCCTAHOBIEHHO-
ro kpericepa B cHATuEe Gyiokazwl JIEHMHTpaja...

10*

o

bpuraagup-cyaoc6opiuk
H. A. Bnoxuu (doto 1945T.).

IlepesxxmBrive 6JI0Kafy ITIOMHAT CYPOBYIO 3uMy 1941/42 r.
CrossBumit Ha HeBe kpeycep «KupoB» IPOMMII OrHEM OpPY-
AU raaBHOro Kaymbpa Bpalkeckue BOIMCKa, BeJl KOHTpOarta-
perHy1o 6opply € HEeMeIkOii apTuiyepyei, obcTpenuBaBIuen
roposi, orbmuBaJI aTaKkyu aBya-
min. Kak M3BECTHO, 3TOT KO-
pabnr 3aHuMMaeT ocoboe Me-

CTO B UCTOpPMHM Hamero ¢Jio-
Ta M CYLOCTPOEHUA — OH CTaJ
IIepPBLIM KpericepOM, LIeJIMKOM
IIOCTPOEHHBIM B  COBETCKOE
BpemMa [3]. B ero coszaHmu
IIPMHMMAIKM yY4JacTHue BBILAI0-
myecsa ydeHnle-KopabJsecTpon-
Temn A. H. KpruioB, IO. A.
IIInmanckmir, II. . Ilanko-
Bud. B 5TOM roay MCIIOJNHA-
erca 40 Jyer cO BpeMEeHM BCTY-
TUIeHUA Kpericepa B CTPOL.

29 aBrycra 1941 r. <«Ku-
POB» 3aBepLUIMJ IIPOPHIB U3
Tanmuua B KpoHmTaaAT BO
IrIaBe OTpfAAa Kopabieit, co-
craBaaABIIMX  DoeBoe  AAPO .
KpacHosnamenHoro Baautuii-
CKOro duJiora. YiKe Ha CJe-
AyIOUMii JeHb CBOMMM OpY-
INSAMM OH CHAEpXKXUBAJI HACTY-
nasmine Ha JleHuHrpanx ca-
IOJUCTCKME HacTH. 24 CeHTAbOpsa
1941 r. Kpelcep BOmeJx B
Heny.

Ilocne Taxenwslx GoeB Ha Baxtnke u B PUHCKOM 3a-
JIMBe, MHOTOYMCJIIEHHBIX apTUILIEpUICKNX 0OCTpesioB M GOM-
besxex Kopabik HYXKAAJNCA B Cepbe3HOM peMOHTe. PaHO Ha-
YaBIIAACH 3MMa M HeXBaTKa IIPOJOBOJILCTBMS OCJOKHMIN
obcraHoBKyY. Korpsa crajso fAACHO, YTO OXHOMY 3KMUIIAXKy He
CIIPaBUTBCH C HaMeYeHHBLIM o0beMOoM paboT, KOMaHJAOBaHME
Kpericepa obpaTHIIOCHL 3a IIOMOINBIO K cyZocTpoutesaM-6an-
TuiiaM. Bckope Ha kKopabGipr mpuMmiM OIBLITHBIE crelryain-
CTBI, BMECTe C MOpAKaMM B3fIBIOIMECHA 3a AeJO.

3uma 1941/42 r. 6plIa HauboJiee TAIKEJION B IKM3HU Jie-
HuHTpapneB. MyoOrux pabGOTHMKOB 3aBOZia pacnucaldy IIo
KopabyiaM, M MOpAKM I0-OpaTCKM Aeamiim ¢ HMMKM CBOM
CKYAHBIe KOpabeJibHbIe IIalKy, a CYAOCTPOUTENII B MEpPpy CHUJI
y4acTBOBaJi¥ B PEeMOHTHEBIX paborax. Ho aApy:x6a u B3aumo-
IIOMOHM[L HE OrpaHMYUBAJINCL TOJBKO 3TUM. BcriomMmHaercs

Pykosoputrenr  paGor MO

peMoHTY Kpeiicepa «IleTpo-

NaBJOBCK» TJaBHLIA  CTpPOH-
Tear M. M. )Kykos.
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Mepekvncepsaunsg TypGuHn reHepatopa Ha <Iletponasnosckes.

TaKOJ} SMNMU30A: HAa PEMOHTHbBIE paGOThblI OAHAMXKIbI He BHIIIEJ
OAVH M3 JIYYIIMX CJllecapeif-MOHTaXHMKOB 3aBofia Huxoxaii
IlopyurmiaeB, KOTOPOro XOpPOLIO 3HAJM ¥M YBaJlkallu Ha Kpeice-
pe «KupoBe. MopsAKM y3HaluM ajppec, IOLIJIM AOMOIM M 3a-
CTaJIM €ro B KpalHe THAKEeJIOM cocTofsHuyu. Ilopnmmnaesa Ha
CaHKaX IpiBes3yM Ha Kopabider M BO3BpaTUIM K KM3HU. Ilo-
IIpaBMBIINCSH, OH CAMOOTBEPIKEHHO ITpOZOJXKaJy paboTaTb HA
cynopemoHTe. Hukonan AHAPHMAHOBUY 70 CUX NOP TPYAUTCH
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Ha 3aBofie. TakMx nOpMMEpoB MOMKHO ObLIO OBl IIPUMBECTU
HeMaJIo.

B pabouyio rpynry II0 PEeMOHTY IJIaBHBIX KOTJIOB BO-
LM crieuyaxmcThl Kpercepa u 3aBofa. C GoJpiuMM TPYHAOM
Opy CUJIBHOM MOPO3€ YZaJloCh pasbhbICKAaTh Ha 3aBOJICKOM
TEePPUTOPUY, IIOKPBITOM TOJICTBIM CJIOEM JbAa M CHera, KO-
TeJIbHBIE TPYOKM. Cpasdy ke BO3HMKIA npobiremMa ux rmnot-
KU — B€Jlb CTaHKM Oe3fericTBOBaJIM, sHeprum He 6bwi10. ITo
IIpeJIOKEHNIO OfHOTO M3 pYKOBOAMTENEM 5TOi pabouent
IPYINbI HaYaJpHVKA KOTeJbHOro nexa II. A. MaHBKO (HbBIHE
IOKTOp TeXHMUEeCKMX HaYK, JaypeaT I'OCyZapCTBEHHOM Iipe-
Muy) m Macrepa II. A. JIOpOIleHKO (ceidac JOKTOP TEeXHM-
YeCKMX Hayk, npodeccop JIKV) pazomrin B IjeXe KOCTpPbI,
OTCOEAVMHMIY SJIEKTPOIIPMBOA WM HadalM BpaiaTe CTAaHOK
BpY4HYI0. COrHyTBIE IO 4YepTexaM TpyOKu rpysuiiu Ha caH-
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KeccoH, npumeHsBLIHiiCA NpH 3ajelKe NOABOAHLIX NpobGouH Ha
Kpeficepe «IleTponaBaoBck»,

KM M OTBO3MJIM Ha Kpercep. B To ke BpemMA Ha Kopabae
rpynmna KpacHodioTieB Obwia ob6yueHa obpallleHuio ¢ ITHEB-
MOMHCTPYMEHTOM M paboTe mo BHIPYOKe cTaphIX TPYOOK U
3aMeHe ¥MX HOBLIMU. POJBL MHCTPYKTOPOB BBINNOJIHAJM CIIe-
uvanuctel-Koreapluyuky Il. E. 3yeB u B. H. MupoHoB. Yue-
0a pasa xXopomye pe3yJbTaThl — paboTbl BBIMOJIHAINCE TEX-
HUYIECKM IPaMOTHO, C AOCTATOYHON rapaHTHel. OTO ITOATBEp-
ANV TUZApaBIMYeCKye MCIBITAHNMA M IIapoBas rnpoba KOTJIIOB.

Kak u kK GoapmmucTBy KOpabieitr KB®D, x Kpelicepy
«KupoB» Oblila mpumyucaHa IIOCTOSHHAf rpylna CYZAOCTpOu-
TeJlell, COBMECTHO C DSKHMIIaxKeM OIlepaTHMBHO YCTPaHABIAA
0oeBbIe NOBpEXKAEHMS, ydacTBOBaBNIag B obecnedeHMy xu-
ByYecTM KOpabiia. OTa rpyrna cOcToAyla M3 ONBITHHIX CIle-
IMaIucTOB BalTMiCKOro 3aBOZla, KOTOPLIM XBaTall0 ZieJl Ha
KopabJsie. Tak, HampuMep, CTaploMii MacTep nepeBoobaeou-
Horo nexa II. JlacToBeHKO BMeCTE€ C rJlaBHbIM OoryMaHOM
J. OdepeTeHKO 3aroTaBJIMBaJI AeTajJii aBapuifHOro 3ariaca,
cynocbopumkn V. MuxaiinoB n H. Ilensenos, sjeKTpocBap-
mmKk M. KopodykuH obecriedmMBaJiM KOpPIIYCHBIE M CBapO4YHbIE
paboTpel, clecapb-MOHTasKHMK IH. IloznmnaeB BMecTe C MO-
PAKaMM 3aHMMAJCA PEMOHTOM CYZOBBIX MeXaHM3MOB. Ma-
crep KoredbHOro nexa II. E. 3yeB M rpymnra KpacHOGJOT-
ILIEB II0Zi KOMaHAOBaHMEM CTapIlUero MHIKEHep-JieliTeHaHTa
B. JI. I'ysa peMOHTVpPOBaJI BCHOMOraTeJbHBIE KOTJBL M Abl-
MOXOJBLI, 3aMECTHTENbh HadvaJlbHMKA SJIEKTPOMOHTAXKHOI'O Iie-
xa B. II. JlJaBMHCKMIT PYKOBOAMI PaboToit 3aBOACKUX 3HJEK-
TPUKOB, KOTOpbIe COBMECTHO C KOMaHAMPOM AMBU3MOHA
JI. M. ABpPyTHUCOM M €ro NOAYMHEHHBLIMUY ITPOBEPSJMM M Ha-
JaKMUBAJIM CJIOIKHOE SIEKTPOTEXHMIECKOe OCOpYZOBaHME KO-
pabas. IIpoBopuBmyecss paboTbl COrJIacOBBLIBAJIMICH C KOMaH-
nupom BY-5 A. f. AHppeeBbIM. B Kypce Aex 6bplIM u

Cynocrpoenune Nt 5, 1978 r.

KOMaHup Kopabna kKarmmran 1 panra M. I, CyXOpykoB, KO-
Toporo BriocyqiencTBum cMerun C. II. ConoyxmuH, ¥ AaupeKTOp
3aBozia B. C. BoKeHKO.

Kark HM OXOTHMIMCH TMTJIEPOBLLI 3a KpelicepoM «KupoBs»,
dnarmasy KpacHO3HaMeHHO)M BanTukm ynasaljiocb ui3beratb
MpAMBIX yzapoB. HO ofHaxABI OH OKal3aJICA Ha IpaHu Iv-
6enn. Cayuniiocs 5ro 24 amnpensa 1942 r. BO BpeMA OXKeCTo-
YEeHHOI'0 aprobCTpelyia ropojia M OYepeaHOro MacCCHUPOBAHHOTO
HaJjleTa CaMOJIeTOB IIpOTMBHMKa. C Kpericepa, CTOSABIUErO
HenopaJieky oOr I'OpHOrO MHCTUTYTa, OTKPBLIM CHIBLHBINA
OrOHb II0 BpaXXeCKMUM CTEpBATHUKAM, HO HECKOJBKO O0OMO
BCe JKe IonaJyio B Kopabib. PUCKYS »KM3HBIO, OOpPOJIMCH MO~
PAKM M CYOOCTPOMTENM 3a €ro KuBydecTb. B TOT JEHb
Ha ©00eBOM 1OCTy 1nOrM6JI0 HEMall0 MODPSKOB-KMPOBLEB,
B TOM uKCJle M cTapumuit macrep 3aBoza IlaBen JlacTOBEHKO.
Bosrmme 1oBpelkpeHMA INIPMYMHMINM Kopabiilo BpalKecKue
ooMOBL. Benunm u3 crposg 100-MM 3€HUTHBIE OPYZAMSA, BCIIO-
MOraTejibHble KOTJbI, ObIIM paspyllueHsl KOpMOBaA Haf-
CTPOJ¥iKa, AbIMOBasA TpyGa ¥ rpor-maura. HOYBIO Kpeycep
CMEHMJI MECTO CTOSSHKM, CTaB HaIpOTMB IaMATHMKA
ITeTpy 1.

M cHoBa BanTuiiCKmii 3aBOj IOJIYYMIl QTBETCTBEHHOE 3a-
JaHne — B KpaTdyaylinifi CPOK BOCCTAHOBUTL 00ECIIOCOGHOCTHL
Kopabaa. CaMbBIX S3HAOHIMX, CAMBIX KpPENKMX GU3NdecKn
OTPAAMIIM AJA 3TOro GanTmuilbl. BOJBIIYI0 IIOMOHIL B opra-
Hy3aMK pabor OKasbIBaJM PYKOBOACTBO 3aBOZa, KOMAa®rs *-
BaHye KB® u JleHuHrpajsckoro ¢poHTa, paborHurmu JleHUH-
rpaZickoro o06JaCTHOrO ¥ TrOpPOACKOro KOMUTETOB IIapTVN.
K pemonTy ¢danarmaHCKOro kKopabis ObLiM nmpuBJiedeHbI MHO-
TMe IIpennpuATUA ropofa.

Ocobassi poJib B BOCCTAHOBUTENBHBLIX paboTax npMHan-
Jeskalia SKMIIaXKy, KOTOPbIM B TO BpeMs KOMaHAOBal Kalu-
TaH 1 panra C. I. CosoyxuH. MaTpocChkl, CTapIIMHLI ¥ KOMaH-
ZVpbl TIOZpasfieNIeHMiI KpeMcepa 3aduciIAInChL B OGpMrazibl
cynocGopIKOB, ciecapeil, 3JIEKTPOMOHTAYXKHUKOB M ODYAUI-
HbIX MacTepoB. PeMOHTHMKM Komauaupa rpyrner V. H. Te-
PEHTBEBA IIPMBOIMIIM B IIOPANOK KOPIYC KopabJiusd, 3JeK-
TPUKU II0x pyxoBoacTBOM A. JL. IlyXoBa BOCCTaHaBIMBAaJU
sJeKTpuueCKni1 Kabesr M mpuGOpHLI yIpaBJIeHWUS, MOAYMHEH-
Hble B. JI. I'y3a — KOTEJILHOE XO3S/CTBO, apTUJIIEPUCTHI U3
noppaznenennit J. IlBapnbepra, A. M. DpeHali3eHa,
A. ©. Anexkcanaposckoro m H. P. Jlro6aBuHa COBMECTHO C
3aBOZICKMMM CIIEIIMaJIMCTaMM NPMBOAMIM B 0OOEByI0 TrOTOB-
HOCTh 3€HMTHYIO apTUIJIEpUIO M CUCTEMBI YIIPaBJIEHMUS Or-
HeM. Paboranu papyskHO, mmoMoras Apyr APYry, WMHOr[a He
OTPBIBAfACH OT Jieya Ha 0co00 TpyAOEMKMX onepalyuax Kpyr-
JIbIE CYTKN.

B pesynbraTeé €aMOOTBEPIKEHHOI'0 TpYZa BOEHHBIX MO-
PAKOB, CYZOCTpPOMTENIE)I U CHELMANVCTOB CMEXXHBIX 00Ja-
cTell YAaJIOCh HE TOJILKO BOCCTAHOBUTEL IOJIHYIO MOHIL Kperi-
cepa, HO jja)Xe YCMJIATHL €ro BCEro 3a JABa MecsAla. 3aflaHue
KOMaHAOBaHMSA OBLJIO BHIIOJNHEHO JAOCPO9HO. «Kupos» 1I1pO-
JOJIKAJI YHMYTOXKATH TIUTIEPOBCKMX 3aXBaTUYMKOB, IIORaB-
JATh KUX apTuanepuiickue GaTtapeu, cbuBaTh caMosersl. OH
BIIMCaJI ApKME CTPaHMIILI B JieTormick O60pOHEBI JleHMHrpapa
¥ Besmkori OTeuecTBEHHOJ! BOJIHBL

... 3aKOHuUMJICA noxon KpacHO3HaAMEHHOroO Kpeicepa
«Kupos» 1o mecraM 6GoeBoOii ClIaBbl MOpPAKOB-GayTmiIeB. Co-
mi Ha Oeper BerepaHbl, KasK[Oro M3 HMX KJajdM CBOU
nena. Ho mHaBesiHHBIe BCTpeYe)! BOCIIOMMHAHMSA [OJIIO elne
OyAYT 3XNTH B CEPALlAX 3TUX JIOAEHM, BLIHECHIMX Ha CBOMUX
IJIeYax CYpOBBIE rofbl BOMHBI M OJIOKaAbL.
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McTopua CynoCTpoeHMsA

K 275-aemuro ocnosanus Jlenunzpaoa

HOBOJIALOXXCKAA BEPdb —
NMETPOBCKOMY oJIOTY

H. B. bozamoipes

B Mae 3TOro roza ropopy, IoCTpPO€HHOMY BOJIM3M YCTbA
nosHOBOoZHOM HeBrw1, ncrnonuserca 275 ner. Co aHA OCHOBa-
Hua C.-IleTepGypr TecHO CBf3aJ CBOIO cyALOY ¢ cyanboit
Bantniickoro ¢iiora, nepBble KOpatiy JIA KOTOPOro Hadaiu
crpoutbcad B 1702 r. Ilerp 1 OTIMYHO ITOHMMAJ, YTO QIJIA
TOro 4YTobnhl «TBEpJI0 BCTaTh Ha HEBCKMUX Oeperax» M 3aKpe-
muTbCA Ha oTBoeBaHHOM Yy IlIBemum mnobGepesxkbe BanTuii-
CKOro MOpS, HYKHO B IEPBYIO OUYEpeZib CO3AaTh CHMIbLHBIN
daor. Imenno mostomy modqonoii C.-ITerep6ypr ObicTpo 06-
pacral rycToii CeThI0 Bepdeii, KOTOphle Pacliojlaraimch Kak
B CaMOM ropojie, TaKk ¥ 3a €ro npeneyaMu.

Jo HenaBHEro BpeMeHM CHUMTAJIOChL, YTO KoOpabmu pudA
Baanruitckoro ¢daora npu Ilerpe I crpomym Jumis Ha fABa-
Kikatn Bepdax: Ha uerwipex B C.-IleTepbypre — AxMmpanTtesi-
ckoit, I'anepHoit, ITapTukynsapuoit [1] u TajsepHoM oOCTpO-
Be [2], a rakxe B Jlomeiinom Ilome [3], B ycThe pPeKu
Cacp [4], na ocTtpoBe Kotimu [5], B ApxaHresnnscke [6], Bo-
ponexxe [7], Kazsauy, Ha Vxope, B Jlyre, Hosoit Jlazore,
Bri6opre, IIlyiccennbypre (HpiHe IleTpokpenocrts), IIckoBe,
Hosropope, Cenuukom Psgre, A6o (r. Typry) m y Oaou-
IIa; npydYeM B TOM MIM MHOM CTENeHM OonmMcaHbl JUIUL IIep-
BbIe ZeBATH M3 HuX. Cyada xe mo marepuataMm IleHTpans-
HOrO TroOCyZlapCTBEHHOro apxuBa BoeHHO-Mopckoro PJioTa
CCCP B Jlemuurpazie, uX CTPOMJINM M PEMOHTUPOBAJMU TaK-
e Ha pexax Yepuuna, Tocuo, Ilamia n Hepsn, B JInGase
(JInenas), OuHamionZe u 'TpeBeMioHZe, BrliHem Bodsovke,
Hapse, Hwmmranre, TsBepu (Kaymuauu), BoJorze, Jepmote
(Tapty), PeBeyie (TaannuH), Pure m Tenncuurgopce (Xenn-
CHMHKM), T. €. ele Ha IectHaaua™ Bepdax Poccuy, Ilpu-
GanTueyn u PuaIAHAMM. KpoMe TOro, M3BECTHO, UTO Kopabim
u cyna Banturickoro ¢yora CTPOMINCH ¥ B HEKOTODBIX €B-
poreiickux crpaHax — I'osnmampgnuu, IIpyccmy, AHrmm [8].
J& coxKaJleHMIo, He BCE ONMCAHMUA IOCTPOMKM 5TUX Kopabnei
IZOIINM .0 HammMX fAHeNM, VI, HaKOHel], He MCKJIOYEHO, YTO
CYAa AnA BaJTMKNM CTPOMIIMCHL TaKiKe Ha JPYIMX PYCCKuX
U 3apyOeirHEBIX BepdAX, YTO HABJIAETCHA IIPEAMETOM Jalib-
HeJmero musydyeHusa. IIosToMy pedr cHavaJdla IIOMZEeT O me-
Hee M3BECTHBIX MJM BooOLie HEMU3BECTHBIX B IIeyaTu CTPOU-
TeJbHEIX M PEMOHTHBIX Bepdax Bantuiickoro ¢yora mner-
POBCKOI'0 BpPEeMEHM KK OTEeUeCTBEHHBIX, TaK M 3apybei-
HERIX.
O HosoJsafio3xCKOII BepdM, pacrioyiaraBmieiicad B KOopIAu-
Harax 60°05" c. m. u 32°19” B. &, 0 HeZaBHMX IIOp CIeIMa-
JUCTBI-MCTOPMKM 3HaNIM HEMHOroe: 4ro (QYHKIMOHMpOBAaJa
OHa ¢ 1708 mo 1711 r, M <9TO 37leCh OBIIM ITOCTPOEHHI [Ba
50-nymeuynpix Kopabusa— «Pura» m «BpIOOpr», a TakXe
ZBe 18-nmymeyHwle IIHABLI — «MaHa» u «HaTtaawa» [8]. Ha
caMOM Jke JeJye, KaK IIOKasnIBAIOT apXMBHBIE MaTEpMalibl,
aTa Bepdhb cyulecTtBoBajyia ¢ 1704 r. 1, BO BCAKOM clydae, 0
cMmepTi IleTpa (T. €. o 1725 r.).

IlepBoe ynommHaume o Oyxpyuiein Bepédu B Hooit Japore
oTtHocurcss K 30 amnpensa 1704 r. (Bce maThl 110 CTApoMy CTU-
o), korfa Ha OJsoHeuxryro (JIoAelHONMOJNELECKYI) Bepds npu-
mya mu3 C.-IlerepGypra rpaMoTa 3a TmoAnmuceio Iletpa; B
Hell OH IOBEJIEBAJI HAIpaBUTh K BOJIXOBCKOMY YCTBHIO KO-
pabab, NMOCTPOEHHET HAa CsCHCKOM Bepd¥ ¥ HaXOAMBIINMMCS
Ha OJonenxoii Bepchu B KguecTBe obpaslia AN ITOCTPOMKH
dperaToB, a TakKe fBa XOPOUINMX raimoTa (ABYXMAa4TOBEIE,
IIJIOCKOAOHHBIE, HErayboko CHAsIIMe CcyZa TIoJJIaHACKOIo
tuna). Tak Kark ramoros Torfa Ha OJoHeLIKOX Bepdy He
crpona, ee KoMeHAaHT JViBaH SIKoBneBMd $§IKoBJEB pac-
MOPASMICH OTIIPABUTL B YCThe DBoJXxoBa BMECTe C «CACH-
CKMM KopaQuem» paBa mMaxa (Ipy30Bble ABYXMadTOBbIE
cyZa € KobeIM mnapycHbBIM BOOPYkE€HmMeM) U caeitr, Ipepn-
craBaaBmmuit €co0oit HeboJbIIOe MOPCKOE JBYyX=- MIM TpeX-
MadTOBOoe cyzHO [9]. YUepe3a HekoTopoe BpeMmsi SfIKOBJIEB, IO
ykasaanio AxexcaHpnpa MHMaumioemya MeHiMKoOBa, Harpa-
BMUJ TyZa ¥ HECKOJBLKO CKaMIlaBell (Mmalikle raJjepbl € 12—
18 mapamu BeceJy, OAHOM WMJIM ABYMSA MaduTaMM, BOOPYIHEH=
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HBIMM TPEYroJbHbLIMM Itapycamu) m 6puraHTuH (IBYXMawTO-
BhI€ IIapyCHBIe CcyZAa ¢ IIpAMBIMM Ha (OK-Ma4YTe M KOChIMU
Ha TrpoT-Madre Iapycamu). He IIpOIIJI0O M ABYX MECHLEB,
Kak WM. d. fAxKoByeB noayuny Apyroe ykasaume A. II. Meu-
INMKOBA: CPOYHO HAIpPaBUTL K BOJXOBCKOMY YCThIO Oelo-
3epueB, IOINEXOHIEB, OJIOHYaH M KaproloJslieB (Bcero
1986 duenoBek), mozaboTuBIMVICE 06 MX XJIE€GHOM JOBOJILCTBUU
Ha Bpemsa poporm [10]. Taxkum o6pasom, K Hosoit Jlazore,
KaKk ee HavYadM HasblBaTh IIOCJIeé IIEpEeHOCa 10 YKa3y
Ilerpa I nocenka Jlapgoru (HbiHe Crapas Jlazora) K yCTBIO
pekyu BoaxoB, ObliiM npuimcaHel ropopa bBesosepo, Ilore-
xoHbe, OJgoHeny um Kapronoan., Ilpuuem oHuM obecrieunBaiut
Bepdb He TOJLKO MaCTEpPOBBIMM JIOAbMM ([IJIOTHUMKaMM, CTO-
JApaMyu, MajJiApaMyu ¥ Ky3HeaMM M3 MOHACTBIPCKMX, IIOMe-
LIMYLUX, BOTYMHHBIX M JHABOPILIOBBIX BOJIOCTEN), HO M pas3-
JIMYHBIMM KOpabeJbHBIMM npuracammu [11]. .
IIpubniBiuMe «paboTHBIE JIOAM», KAK M NOJarajock, CHa-
YyaJjia NPUCTYIIMIIM K INOCTPOMKe azaMupalITelicTBa — IIpUKa3-~
HOJt u30bl, MacCTEPCKMX, UYEPTEIKHON, CMOJIBLHM, KaseHHBbIX
NMPOBMaHTCKMUX amMbapoB, a TakKiKe JOMOB HJA CIYyKalux
M MacTepOBBIX. 3aTeM Havyaiduch paborel mo YyriaybseHMIo
ycThA peKMu DBOJIXOB, COOPYKEHUIO cTaneyeys M T. A, YKe
oceHpi0 1704 r. Ha HoBoit Jlajiore Ownlyy, 3aJIOKeHbLI HeGOJIb-
mme rpebHble M IapycHble cyna. Kpome Toro, mmeercs CO-
obmenne o6 OCHamEeHuM 37eCh B TOM JKe TOAy IATH JIaCTo-
BBIX CYZAOB, IIOCTPOEHHBIX B Ceymukom Psaake [9, 10]

29 Masa 1705 r. oguH n3 nopxuuHeHHBIX V. f. fKoBieBa
JOHOCHUJI €My, WTO [BE HOBEIEC ralieprl, nocrpoeHurlie B Ho-
Boit Jlajjore, cnyiueHel Ha Boxy [10]. Kak cBMIeTeNLCTBYIOT
IOKYMEHTEI, 3Ta Bepdb Mrpajla BCIIOMOTaTeJBbHYIO POJib, TAK
Kak ee OCHOBHas 3asada (0COGeHHO B II€pBEIE TIOAbl CYy-
LIeCTBOBaHMSA) 3aKJio4yasack B obecrniedenuu C.-IlerepOypra,
Irfe TOorzla pasBOpPaYMBaJIOCh CTPOUTEILCTBO AAMMPAJITEHCKOM
BepohM, HeOOXOAMMBIMM CTPOMUTENBLHBEIMM MaTepHallaMyu, pas-
JNYHBIMKM KOpabeNbHBIMM IIpunacaMu M KajpaMy MacTepo-
BeIX. IIpudeM paxce IIOCTPOEHHBIE 37ecCh HeOoJblIMe Ccyna
He BCerxa OCHaIllaJIMCh Ha MecTe CcBoelt mnocrpoyku. O6
5TOM CBMAETEJNLCTBYET, HalpMMep, IMCBMO BUUE-aJMMpala
Kopuesmyca Kproitca k V. f. SIKOBJIEBY, OTIIPABJICHHOE W3
Kpoummnora 25 maa 1705 r. Ccrlnasch Ha ykKas Ilerpa I, oH
coobmad, uro B HoByro Jlajiory nociian Epmodiayt CKBOPLIOB,
KOTOPOMY IIOpyYaJiaCh JOCTaBKa HOBOrO IIIMakKa, Has3bIBaB-
IIIErocAd TaKIKe «roCyfapeBOii KMIIaPUCHOM AXTONM», OCHACTKY
IOJIA Hero NpepnucbIBalloCh OTIIPAaBUTL Ha APYIOM CYAHE, [JS
TOro Yrobe! OCHaCTUTL 3Ty AXTY yxe B C.-IletepGypre [9].

O 1706 u 1707 rr. matepuayos no Hosoii Jlazore obHa-
PYXEUTHL IIOKa He YIAjoCh. bBe3yClIoBHO OAHO—B 5TOT
nepmuoy HoBodapoxKCKasg Bepdb IIOCTENIEHHO COBEPINEHCTBO-
BaJjlach, YTO ITO3BOJIMJIO y2Ke B aBrycre 1708 r. 3aJIOKUTBH
37eCh IIOYTM OJHOBPEMEHHO J.Ba 50-IIymeYHpIX Kopabis —

CrpoutennctBo cynos Ha Hosonanoxckoit Bepdu

1205 F5 o
Tontt Syoz®| E9- | 82 : 5 2,5—8,0 M)
1ocTpoitky od :’Eu'a cla 23 5 R ®
2FTSE| TR | TR ,
$8e8| 8% |2fee| sl z|BuE 2|2
1704—1705 — 2 — 1 | —| -] —= | —
1708~1710 2 — — — _ ] -] -
1709 —_ 1 —_ —_| =
1710-1711 — — P —_| -
17111712 — 2 _— -] — —
1712—1713 —_ —_ 1 10 | 37
1716—-1717 — — — - | -1 -1 2]70
1717—1718 | — ~ | =130
Utoro 2 3 4 1] 1 10 | 39 {100
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Cynocrpoesue N¢ 5, 1978 r.

M

. APXAHCEN
oo AHTENLCKE L
el +  XOAMOTOPbI

CYLOCTPOUTEJbHBIE

yTOObl YCKOPUTHL 3aTAHYBIIEECH CTPOM=
TEJLCTBO JMHEVHBIX Kopabneli, Tak HeoG-
XOIAMMBIX JJIA MOJOROro BanTuiickoro
¢dnora [10].

% BEPODU B aBrycre 1710 r. HAKOHEI-TO GBLIM
'70,”" CrylieHbl Ha BOAy of0a JMHEMHBIX KO-

) pabna («Pura» u «BpiGOpr»), a Ha MX Me=-

WOHEL, Xvii = HAHANO Xvill BB cTax KopabelbHble MacTepa ['aBpmia MeH-

mmMroB u PDenop CanaTbIKOB, paHee CTpPO-

KAPronons MBHIMII BoeHHbIe cyna B JloxmeitHom Ilo-

CACLCKAR
HOBAS NAIOTA
C-NETEPBYPr

& CENMUKWI PAAOK @BONOTAA

@ YCTIOMHA

TOTbMA
BENOOIEPO

NOCTPOWKA KOPABNEW NO BEPOAM
BPEMA  {NHHEHHLIE[NPOUME

BEPOM . | HOPABIR

NOCYPOURM[NOPECATYI [CY A A

| NEPECNABCKAR 1688:1682] 4 6

2 APXAHTENBCKAR 1693-IN1S 13 !

3 NPEOBPAXKEHCKAR 1695+1696 25

4 BOPOHEXCKAR 16961711 | 36 86

S CTVNUHCKAR 16971700 10

6 XONEPCKAR 1697-1702| 2 4

7 KOPOTORKCKAS 1697-1700| 1

8 NAHLIWHCKAS 1697 1699] 4

9 JEPTOBULKAR 1697-1699| !

10 YUIKOBCKAR 16981702} 2 4

Il KASAHCKASR 1701- 1725 129

12 PAMOHCKAS 1702 1

13 YCNOHCKAR 1702 1708 39

14 CRCbCKAS 1702-1705) 4 | 9

15 ONOHELLKAR 1702 1725 12 106

16 HOBrOPOACKAR li7o3  ° 6 10
17 CENUUKOTO PAAKA [1704-1705 13
18 NY)KCKAR 17041713 64

1705-1725| 33 | 235
1707+1725} 12 69
17081711 2 2

19 C-NETEPEYPICKAA
20 TABPOBCKASR
2] HOBO NAROKCKAR

22 BbIBOPICKAS 1711 -1720 36
23 WKOPCKAR 1711712 20
24 ABOBCKASR 1720 10
25 ACTPAXAHCKAR 1722 1725 7
26 HWKETOPOLCKAS |1723-1725 17
27 MECTO NOCTPOWKM 4 45
HEUW3BECTHO 1
BCEFO | 146 [958

2\ CYROCTPOUTENLHBIE BEPOH

ae [9], zanoxuau 18-miyniedHbIe IIHABDLI
«Inana» n «Hatanna» (GByXMadTOBEIE
cyZa C IOpAMBIMM IIapyCaMM, MCIIOJB30-
BaBIIMeCHa AJIA KpelicepcTBa M OGamixHet
pa3eenky). Ilocyie cnycka X Ha BORY B
1711 r. [8] 3mecr GBIV 3aN0IKEHBI emHie
JABe IIHSABLI, 0 YeM roBOpuMTCH B nOxpoO6-
HOM Jpekabpnckom otyere 1711 r. B Afp-
MUpPANTEeMCKYI0 KaHLENAPHMIO; B TO BpEeMS
IIOJIHBEIM XOAOM ILJIM IUIMaHTOYTHLIE pabo-
ThHl, & TaKiKe HaCTWIKa najdy6el Ha Of-
HoM u3 3™u¥ cynos. B uxX nocrtpoiike OnI-
J0 BaHATO csBhllze 100 wesOBEK — CTOJSAP-
HBIJI MacTep, YMeThkIpe CToJApa, ©Coree
60 TNOTHMKOB M [EeCATHMUMKOB, 12 KY3He-
uoB, 10 KOHONATYMKOB M 14 MaTpPOCOB.
K paboTHOMy Jiony u3 BREINICHa3BAHHBIX
IPUIIMCHBIX TIOPOAOB HA00aBMINCH BIalu-
MUPCKMEe M eJellKue TropoKaHe, [UTO CBu-
AeTeJILCTBYET O pacHiMpeHuM KOopabGesbHO-
ro nena B Hosoit Jlagore. ¥I pelicTBUTEINH-
HO, OJHOBPEMEHHO €O CTPOUTENbLCTBOM
IOHAB 3[eCh OBbIN HajaKeH IO PYKOBOL-
CcTBOM KopaGennHOro macrepa fikosa Bop-
Jlapa M PEeMOHT CyYXOB, IPMOBIBHIMX n3
Kasany, Tax Ha3pIBA€MbIX Ka3aHCKHMX
crpyros. Eme B amnpene 1710 r. sror Mma-
CTEP NPOCUJI AAMMPAJITEMCKYIO KaHLeNs-
puio npuciatsh 60 MaTrpocoB ANS CYZOBBIX
PEMOHTHBIX pabor mu GaraldkOH COJAAT
ISt oXpaHbl Kopabensaoro nena [10]

B 1712 r. paGora HoBonapocKoit Bep-
¢du OBla HanpaslleHa B OCHOBHOM Ha pe-
MOHT ¥ CTPOMTEJLCTBO ITPAaMOB—IIIOCKO-
JAOHHEIX INaBy4ux OarTapeil BpeMeH Iia-
pycHoro ¢nora, KOTOphble IIpenHasHaXa-
Juck pnsa GomGapZypoBaHMA ITPUMMOPCKUX
KperiocTeit; ¢ X noMoiubio (no paspabor-
KM dYepTemxel ChenyalbHBIX IIOXABEMHBIX
CYIOB) TaKXe IOAHMMAJM 3aTOHYBIINEe

)

<

Kopabiu — 210 00yClOBaMBAJIOCE IIOTPEO-

Pacnonoxenue pyccknx sepdeii B Konue XVII — navane XVIII BB. (Konusi KapTl,
xpansieiica B LleHTpalbHOM BOEHHO-MOPCKOM MYy3ee).

«Pury» u «Bpifopr» [8], xoTOpble HaUMHAIM CTPOUTLCH IIOX
PYKOBOACTBOM KopabeJLHOro macrepa BpoyHa. VHTEpPECHO
OTMETMTB, UTO MMEHa 5TUM KopabnAm Owlim paaHsl ITetpom I
He CJy4ariHo: Tak Kag Pura m BrIiGopr HaXoamuiInck B pyKax
IBEJIOB, TéM CaMbIM Kak Gbl IOAYEPKMBAJIOCh, YTO CyAnba
5TUX rOpOIOB IpeppenieHa. J peiicTBUTENILHO, He IIPOILJIOo
U JABYX JIeT, KaKk PYCCKMe BOJICKa OCBOCOOMIN MX.

B 1709 r. Hoeonasoxckass Bepdr npuobpela HEKOTO-
PYI0O CaMOCTOATEJNLHOCTb; 37eCh IIOABMIICA CBOJM \KOMEH-
#a"T Tpuropmit MypaBres [11], a zo sTOro ee fmena Bel
KOMeHZauT JlozeitHononncKolii Bepdu M. . fAkosnes. B Tom
e roxy Ha BepdM OZHOBPEMEHHO C JIMHEMHBIMM KOpaGiaamu
CTpoMJIaCh rajiepa Iop PpYKOBOACTBOM I'aBpuibsl MeHIIMKO-
Ba ~— M3BECTHOr0 KoOpabelpHOro MacTepa, paHee 3aHMMaB-
IIIerocss MnocTpoiikoit ¢peratoB B CACECKOM ycTee [12]. 3TO
eMmy appecoBan Ilerp I mmucbMO, B KOTOPOM 3arpergaj oou-
BaTb 6opTa ranepnl MMEBIIMMMUCA COCHOBBIMM HOCKaMM M Be-
Jen AOMBATHCH AYOOBLIX HOCOK OT KopabesbHOro macrepa
BepemnaruHa, omcasiiero npmianosckmue Jjeca [9, 10]. Bass
IIOZ CBOM KOHTPOJBL KopabennHoe neno B Hosori Jlapore,
Ilerp I B uione 1709 r. mpMKaz3all aZMMPAJTENCKOMY CJIy-
samemy I'puropuio VMsaHoBuuy EnnydreBy cienaTh pacuer
HEOOXOAMMOro KOJMYEeCTBa Pa3lIMYHBIX MaTepualloB M OT-
IpaBUTb €ro B AILMMPAJITENCKYIO KaHLENApuio, AJSA TOro

HOCTAMM B IIEPBYIO oYepesib BOEHHOro Bpe-
mMeEn. OpHako xopabam crpajainm He
TOJBKO M3-3a OO0EBBIX IIOBPEIKAEHWMI, HO
M M3-3a HECOBEPIUEeHCTBa  KOHCTPYKLMM,
TaKk KaKk €IMHOr0 B3rJiAna Ha IIPOEKTUPO-
BaHMe M TEXHOJOIMIO IIOCTPOMKM CYAOB TOI'ZKA emie He Cy-
ILECTBOBAJIO — KaXK/ALIA MacTep CTPOMJ MX II0 CBOEMYy «pa-
aymennio» [13). B 1712—1713 rT. CTPOMIMCL «Ka3aHCKHE»
CYZa, IpudeM COOOILeHMe O CIyCKe Ha BOAY MX IIEpBO¥ Iiap-
TUU YHaJIOCh HAalTH IIOKa JIMIIBL 3a 1713 r.

B mucbme K Iletpy I azMmpanTeiiCKMiT  COBETHMK
A. B. KugmH nmcal, 49T0, COIJIaCHO IIONYYEHHOMY coobie-
HUIO KopaGennHoro moxmactepbsa Iapanan, B Hosoit Jiagore
caenaHo 10 Ka3aHCKMX CTPYTOB, a OCTallbHble B pabore.
OpHoBpeMeHHO Ha Bepdy OblI0 HAJNAXKEHO CTPOUTENLCTBO
THJIOK (HeboJbIIMe rpy30Bble OAHOMAWTOBLIE CYZa), O KOTO-
pPOM MMeIOTCA coob6iieHmns B nmcbMmax A. B. Kukmnaa r Ile-
Tpy 3a 1713 r. B HuMx roBopunock, uro B C.-IlerepOypr npmu-
ObimM 18 HOBLIX THAJIOK, 8 ocraBineHrl B Hopoit Jiapore pns
JocTaBKM KopabenpHOro Jeca u3 CTapopyCcCKOro yesza, a
npubeiTe B cronuuy eme 11 TakmMxX ke CYXOB IIOYEeMY-TO
sanep:xuBaerca [10].

CornlacHO [OHECEeHMIO, HamnpaBleHHOMYy &D. M. Amnpak-
cuHy 9 nmekabpsa 1717 r., B Hosoit Jlajgore Ob1IO IOCTPOEHO
6onee 70 mKYyT (rpy30BbI€ ABYXMAUTOBLIE Cyla C «BLICOKM-
MMu» — JIATUHCKMMM IIapycaMM), a TakMKe jaBe TAIKu [10).
OfHMM M3 PYKOBOZMTENEM CYLOCTPOEHMsI Ha BepdM B TO
BpeMsa Obl1 KopaGenbHbnt Mactep CoGaukmu [11]. B cie-
AVIOUIEM TOAY CTPOMTENLCTBO INKYT HPOAOJIIKAJOCH, O YEM



Mcropua cypocrpoenmusn

ropopuTCaE B mmcbMe u3 Hosoit Jlagorm ot 13 ¢eppais
1718 r. ¥ Bune-agMupany Kopuemuycy Kpiloiicy, nepBomy
noMoHUKy <., M. AnpakcuHa. B TO BpeMs8 TaM CTPOMJIOCH
30 TaKMX CYZROB, IIpMYeM Ha CeMu M3 HuUX paboTel yXxe
3aBepIIalINCh — IIPOM3BOAUNIACE KOHONaTKa. OAHOBPEMEHHO
wja IIOCTPOMKA 5BepcoB (BCIIOMOraTelbHbLlE CyZa mapyc-

ro dirora). M3 mucema Iletpa I x Kprosicy or 4 ¢espans
1718 r. M3BECTHO, WTO JAJA MX CTpOMTEILCTBa B HOBYIO
Janory 6611 HanpaBieH M3BECTHLIN IeTepOyprckuii Kopadie-
crpontenb Puaumm Ilansankos [10].

B 1721 r. HoBonanosxckass Bepdpb BHOBb NPUCTYNIHUIaA K
NOCTPOMKE IIpaMOB, O YEeM CBUJETEJILCTBYET CEHTAGpbCKOoe
NHUCbMO 3a TOT 3Ke rop kabmuer-cexperaps AJekces Maka-
poBa, azpecoBaHHoe <D, M, AnNpakCMHY U COAEpIKaBIee
npock6y O mpuckinke B HoByio Jlafory KOHOMaTuMKa JAJdA
3aBepiieEna pa6Gor 1o mpamam [10). ¥, makoHen, nocien-
see coobIneHMe, KOTOpoe yAAJOChL HaMTHM IO 3TOM BEPOM.

IMYHOM ImMcbMe oOT 15 mapra 1724 r. K BHUlle-agMupaly
Kproiicy Ilerp I Besnen manpasuTe B HoByio Jlagory maur-
MaKkepa (ogMacTepbe II0 MadTOBOMY Jely), paHee obyduas-
merocd B I'onnanpuy, I8 TOro, 4ToOLI TOT PYKOBOAMN pa-
6oTaMM II0 YCTAHOBKE MAaYT Ha CTPOMBINUXCH TaM JIaCTOBBIX
cynax [10].

TakuMm oOpa3oM, Ha OCHOBAaHMM aPXMBHEIX MaTEpMallOB
MOKHO 3aKJIIOYMUTB, YTO0 HOBONajoxckas Bepdn mrpana na-
JIEKO HE BTOPOCTEIIEHHYIO POJIb B CO3JaHUM Kopalueit m cy-
JIOB IIeTPOBCKOro ¢ioTa.
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JACEAAHHE METOAH4YECKOIro COBETA
N0 PABOTE LUKOJ
KOMMYHUCTHYECKOIO TPYAA

27 perabpa 1977 r. COCTOAJIOCH OYEpeAHOe 3aceraHyue
oTtpaciieBoro lMeToxMdueckKoro coseTa IO IIKOJIaM KOMMYHM-
CTHYECKOro Tpyra. 3acefiamme OTKPBLI cexpeTapb UK rpocg-
COlo3a  paboumx CYZOCTPOUTEJNILHOM  IIPOMBIIIIJIIEHHOCTH
M. A. CmenoBckuii — npesiceiatens MeTOAMYECKOTO COBETA.
B nopecTke JHA 3acefaHus coBeTa — TPM Borrpoca. Ilo mep-
BOMY u3 HMUX — «O I1mporiaraHyie nepefoBoro IIPOM3BOJCTBEH-
HOTO OnpITa B HIKOJIaX KOMMYHMUCTHUMYECKOro Tpyjaa o0neny-

HEeHMI» -—— BBICTYIMIM 3aMEeCTUTENL mnpescenarexs npod-
CorX3Horo komurera E. M. BopobveB mu wmHCTpyRTOp IIK
npodcoroza B. C. Muciopos.

Ilo BTOpOMY IYHKTY IOBECTKM aHA: «O pabore JBOp-
1IOB KYJIBLTYPbI ¥ OMOIMOTEK II0 OKa3aHMIO HPaKTHYEeCKOM
IoOMOIM ITPOIIarasAMCcTaM M CJIymaTelsaM IIKOJ KOMMYHM-
CTMYECKOro TpYZa B IOBBINEHMM MX KYJIbTYPHO-TEXHNUE-
CKOI'0 YPOBHA» — BRICTYIIMJIM JUPEKTOPa 3aBOACKUX JBOp-
OB KyJbTYpbl O. JI. HamaHckuit 1 E. A. Knelimaxr.

Ilo pesyapTaraM OOCYyXAeHMA PpacCMATPMBABIOMXCA BO-
IIPOCOB COBeT IIPMHAJ COOTBETCTBYIOILlee DPemeHue. 3aTeM,
B COOTBETCTBMM C TPETBMM NYHKTOM IIOBECTKM pAHA, ObIN
yTBep¥AeH nuaH paGoTel oTpacieBoro MeTomygecKoro co-
BeTa 0 IIKONaM KOMMYHMCTHMYECKOro TpyZAa Ha 1978 r.
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PEGEPATHI CTATEM, ONYBJIMKOBAHHbIX B YXYPHANE
»»CYI0CTPOEHUE*, 1978, Ne 5

YK 629.123.4-112.001.3

Peunble cocTaBHble cyaHa M MX Kjaaccupukauus. borna-
HoB b. B. «Cynoctpoennes, 1978, e 5, c. 3.

Knaccudukauusi ¥ TePMHHOJIOTHSI COCTaBHHIX CYIOB H KpaT-
Koe6 olrmcaHue NOCTPOENHLIX COCTaBHLIX TemjaoxonoB, Ha. 6.
Ta6ba 1.

YAK 629.123.4.001.11:539.4.013.1

AHanaus HanpsAXKEHHOro0 COCTOSIHHA %OPAYCOB CYAOB C 6OJib-
wuM packpoiTHem naayObi. Boiios I'. B. «Cynocrpoenue», 1978,
Ne 5, c. 9.

Ilopanok onpenefleHHs HanpsMeHWHA, BO3HHKAIOMIMX B CBS-
311X KOpNycOB CyAOB C IWIMPOKHM pacKpbiTHeM mnany6. Hn. 7.
buba. 6.

YK 629.12.072.5.001.24

Pacyer rujapoaHHaMHUeCKHX XapaKTePHCTHK CyAHAa ApM Ma-
HespHpoBanud. Tymammk A. [Il. «Cynmocrpoenne», 1978, Ne 5,
c. 13.

ITpubnuxxennrvle ¢GopMysbl JJsi pacuetra THAPOAMHAMHYECKHX
K03} PuIlHeHTOB KOpNyca CyAHA NpH €ro NpOH3BOJLHOM JIBHXKe-
o, Un. 1. buba. 2.

YAK 627.231.8

Boibop pauuoHaJbHOH CXeMbl MOCTAHOBKHM MJABYUHX COOpY-
Kenuii Ha saxopsa. baynun H. B., Anuceitunk A. A. «Cynoctpoe-
Hue», 1978, Ne 5, c. 16.

OcHoBHEIe Tpe6OBaHMs, METOLHMKA pacueTa SIKOPHBIX CHCTEM
crabunnsanyy NIaBydYux coopyxkeumfi. Ma. 3. Ta6a. 1. BuGa. 5.

YK 629.124.037.4:534.013

Hccnenosanue HarpyKeHHOCTH KPbUIBYATOTO  JABHIKHTEJS
Oykcupa-kanroBmuka. bopoaynun M. II. «Cypoctpoenues, 1978,
M 5, ¢. 20.

PesyabTaThl 5KCIEPHMEHTAJNILHOTO MCCJIEAOB3HUS Harpy»KeH-
HOCTH KpHIIBYATOrO JABHXKHTEJNA OyKCHpa-kanToBlIMKa. Mia. 7.
Tabn. 2. bubn. 10.

YK 629.12.03-52.001.2

Meton, onenku aheKTHBHOCTH CHCTEM YRApaBJeHHS CYAO-
BbIMH 8SHEpreTHyecKHMH ycraHoskamu. Kpusyas A. A., Mschu-
kosa I. U, durun C. B. «Cypocrpoenues, 1978, Ne 5, c. 26.

Onpenenenne 3¢¢$HEKTHBHOCTH CHCTeM YNpAaBJEHHS CYMOBLIMH
SY no KpuTepHIO YHeJbHOM CTOMMOCTH €IMHHIBI KayecTBa CH-
CTEMH /A NOACHCTEM aHAJIOrOBOrO THNA H MO KPHTEPHI0O MHHH-
MaJbHEIX MOTEpPh MJA IOJACHCTEM, MOCTPOEHHBIX Ha 3JeMeHTax
Jorukd. Un. 1. bu6a. 4

YK 621.316.3:629.12

Bornpocsl THMNH3auuH cXeM reHepHPOBAHHS H pacnpeleieHHs
ajeKTpoaHeprun Ha cyaax. Meaukos M. K. «Cypoctpoennes,
1978, Ne 5, c. 30.

Teoperndeckoe 060CHOBaHHe NPOGJEMEl CO3LAHHSA THIIOBOTO
pfiia CxeM reHEPHPOBAaHHA M pacnpefie/lcHHsi "3J€eKTPOIHEPrHH B
cyroBeix D3C, Ua. 1. Buba. 2.

YAK 621.313.322-883:629.12.037.4-578

BanorenepaTopHas ycraHoBka € aJeKTPOMarHMTHon MydToi
cKoubkeHusi. Apremenko B. M., Kopon C. Il., ¥enoposr JI. P.
«Cynoctpoenues, 1978, N\e 5, c. 33.

PesysabraThl jpanbHeAIIHX HCCACJOBAHHA TO peryJiHpyeMbiM
BaJioreHepatopHeiM ycraHoBkaM. HMa. 3. Ta6a. 1

YK 656.61.052:681.3

CuHTe3 anropuTMoB Ge3aBapMHHOrO YNPABJCHHSA CYNHOM NpH
pacxoxjeHud ¢ HeckoabkUMH oObexktamu. Kyapsaumos B. E. «Cy-
aocTpoeHune», 1978, \e 5, ¢. 36.

Ilppusnun aHaJUTHYECKOrO pelleHHR 3ajayH NpejoTBpalle-
HHA CTOJIKHOBEHHH HeCKOJIbKHX CYHOB M aJIFOPHTM ONTHMAJbHC
ynpaBJieHHsi JBHXXEHHEM INPH PacCXOXKHEHHH C NPHMEHEHHEM W
tonoB Teopun urp. K. 4. bu6a. 6.

YIAK 621.833:539.4

Bausinne OGKAaTKM POJAHKOM Ha HM3rHOHYK NpoyYHOCTh 3y0ua-
ThiIX KoJec. Muxafinos A. B., ®uaumonos I. H., DBbikos-
ckuit H. T., TNaurioxun K. H. «Cypocrpoenmnes, 1978, M 5,
c. 45.

PesyabTaThl HCCleAOBAaHHA BJHARHA OOKAaTKH Ha H3rHOHYIO
YCTaJIOCTHYI0O MPOYHOCTb 3yO6YaThIX KoOJieC, M3rOTOBJEHHHIX H3
craneii 38X2H2MA, 38XH3M®PA u 43H, tepmuuecku o6pabo-
TaHHLIX Ha pasJjHYHble KaTteropuu npogHoctH. ITokasamo, uyr~
o6kaTka BmafiMH YBeJHYHBAaeT H3rHOHYI0 TNPOYHOCTH 3y6uar
kKojiec Ha 20—40%. Ha. 4. Ta6a. 1. buba. 7.

YK [667.637.233.3:629.12.011]:667.644.3

Oxkpacoynass ycraHoska «Kanabmap». dpuk B. A, Auaek-
cees E. B. «Cynoctpoenue», 1978, Ne 5, c. 48.

OcHoBHBIE XapakTEepHCTHKH YycTaHoBKH «Kajabmap». 3aBH-
CHMOCTb TEPMHUYECKHX Hamnpsi)XeHHH H aJre3HOHHOH MPOYHOCTH
NOKPBLITH OT TeMIepaTypel BO3JlyXa H TONUHHBLL NOKPHITHSA.
Hn. 2.

YK 621.431.74-222.002:621.436

lNoBbilleHHe KayecTBa OTJIMBKHM IHJAHHIPOBLIX BTYJNOK CYAO-
Boro gasurarteas.. Pacynos A. ., Kapakamwam H. I, J>xa6pau-
aos b. III., Apaymanos A. A. «Cynoctpoenmes, 1978, e 5,
c. 49.

YcoBepumeHCcTBOBaHHE KOHCTPYKIHH BTYJKH M NpHMEHEeHHe
XOJIOOHJILHAKOB NPH ee OTJIHBKe MJIsi HCKJIYEHHS 06pa3oBaHMs
yCaJOuHbIX PAaKOBHH M nopucroctu. M. 2.

YK 621.357.035.442

Hcnonb3osanue oOpraHuMyeckux po06aBOK B CEPHOKHCABIX
ajekTpoanTax Kaamuposahusi, Kpasuos E. E., Iuaasos 1. T,
Jpossannukosa I. B., Koupparenko T. C. «Cynoctpoennes, 1978,
Ne 5, c. 50.

Omnucanye 3JeKTpoJHTa ¢ HOGABKaMH KHCJBIX CMOJIOK H
KPaxMaJo-NaTo4YHOr0 3KCTPaKTa, NO3BOJSIONIEr0 MNOBHICHTH CKO-

POCTh OCaXMEHHSI KaIMHsl M MOJiydaTh cTOfikHe noKphitua. Ma. 1.
Buba. 2.

YAK 629.12.011.004.67

Mexauu3zanus OYMCTKHM MNOABOAHONH YacTH CYJOB B JiOKaXxX.
Myxuu B. C., dunukeap TI. H. «Cynoctpoenmes, 1978, Ne 5,
c. 52,

OnucaHlie NpHMEHsIEMBIX MEXaHH3HPOBAHHBLIX CPENCTB OUH:
KH KOprnyca, peKOMEHIANHH 10 HX KOMIUJIEKCHOMY NpHMEHEHHIO.
Hn. 5. Ta6a. 2.

YK 629.12,002.2-1834

JlioGutenbckasi nocrpoiika Maabix cynos. Ilasios A. H. «Cy-
poctpoeHue», 1978, Ne 5, c. 57.

PekoMeHzauun HaYMHAOWHM JIIOOHTENSIM CaMOCTOATEJNLHOMH
noctpofixku Maawix cynos. Ua. 7. buba. 11.

YAK 629.125
PasGopuble so6utennckue Jonku. KypGaros JI. A. «Cyno-

cTpoeHues», 1978, Ne 5, c. 60,
OG30p CKIagHBIX JIONOK JIOOHTeNbCKOR nocTpodkH. Ha, 7.
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