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UACTDH I
OCTOMUMBOCTD

Teopus cyana — 3T0 HayKa O PaBHOBECHH M JIBHMKEHMHM IJIaBaiolIero
Cy/IHa.

HoBbie MeTopl MATEMaTHYECKOro anajin3a B HCC/Ie0BaHHH MOPEX0/l-
HBIX KauecTB CyjiHa NepBLIMH pUMeHHIIH dpanitysckuii yuenstii I1. bByrep
n uneH [MerepOyprekoit Axanemuu J1. Ditnep.

MuorounciieHibIe ciiydyad rubenn yie MeTaUIMMecKHX CYA0B B pe-
3yNbTAaTe NOMYyHeHHs NpoOOHH B OOLIMBKE NOCTABHIIK 11EPE]] CYN0CTPOHTE-
JSAMH 3ajady HaydyHoOH paspaboTku npuHuunos obecneyeHus nenﬂmmm%b'
MOCTH CyHa.

OcHOBONOAOKHHKAMH TCOPHH HENOTOIUIAEMOCTH CYI0B ABJIAIO]

C. 0. Makapos (1848-1904 r.r.), A. H. Kpbuios u Jacos
(18961959 r.r.). $

MOPEXOJIHEIE U 3SKCIUIYATAIIMOHHEIE K&ECTBA CYIHA
$0'

Kasxoe cyno obnasaer MOpEXO/IHbIMH %'Q{%mlya'raummmmn Kayc-
CTBAMM. >
@?

Mopexodiisie Kauecmea

[UJNIABYYHECTD — cnocobnocth @lﬂa niaasarek B TpedyeMoM 1oJioxke-
HHH OTHOCHTEJILHO MTOBEPXHOCTH BOIbI, NPH 3alaHHOH 3arpys3Ke;

OCTOMYUBOCTD — cndedOhocTh CyaHa, OTKIOHEHHOTO JelicTBHeM
BHEIIHHX CHJI M3 IMOJIOMKEH dBHOBCCHA, BO3BPAllATLCH B HCXOAHOC 110-
JOWCHHE PABHOBCCHA npeKpatieHus ACHCTBHA ITUX CHIT;

HETIOTOIUISIE Th — cnocobHOCTE Cy/iHA COXpPaHATh JOCTATOY-
HYIO MIaBYHCCT OCTOMYMBOCTL IOCJIC 34TOIJICHHSA O4HOTO HIIH HE-
CKOJIbKHX OTC %

MOPE)@HDCT b — cnocobHoCTb CyAHa NPOTHBOCTOATL BO3jekCT-
BHIO MO BOJIHEHHA C HDﬂEﬁﬂHHHMH BO3MOZKHO ﬁﬂﬂ]:-]llEﬁ HACTOTEL H
amILIu ]ﬁ[,

XOJIKOCTbD — cnocoGHoCTh CyIHA NEpeMENaThCs ¢ 3a/1laHHOoH CKopo-
CThIO;

YTIPABJIAEMOCTDb — cnocofHOCTL CyAHA YACPKHMBATL 3a/laHHOE
HAIPABJICHHC JBHIKCHHA HIIH H3AMCHATE CT'0O 110 IKCIAHHIO CYJOBOIHTEIIA,

IKCnAyamayuonble Kauecmsa
I'PY30IIOABEMHOCTDL — macca nepeBo3MMOro rpysa, KOTOpbI
MO¥ET OLITh NPHHAT IIPH YCIIOBHH COXPAHCHHA ]'[pGEI{THﬂﬁ OCa/IKH CyHa,




['PY3OBMECTUMOCTbL — obhem nomenieHMi cynHa, nmpeaHazHa-
YEHHBIX JUIA TMEPEBO3KH rpy30B. Pasjensior BajloBYIO M YHCTYH0 BMECTH-
MOCTL:

a) eanoean emecmumocms /6pymmo/ — 06beM nNoMelIeHHH cyiHa, on-
penenennnii Ilpasunamu obmepa H BKJovaer nonHelii obbLeM koprnyca u
HAJICTPOEK, 3a HCKINOYEHHEM JBOHHOIO JiHA, HE HCIONB3YEMOro Jyis pas-
MELLEHHs TOMIMBa, 0bbemMa noMemneHuii He NOMHOCTRIO 3aNHIIEHHBIX OT
nonajanus Kakoro-To Kojimyecrsa 3a00pTHOMH BOJIbI, H HEKOTOPLIX JAPYIHX,
0c000 OroBOpPEHHBIX MOMEIICHHIH; Q

0) wucman emecmumocms (Hemmo) — ycnoBHBIH 00BLEM nomere
Cy/lna, NpelHasHavYeHHbli 1S NEpPEBO3KM TPY30B WM TAcCakHpo e,

KOMMEPUYECKH IKCIUIYATHPYEMBIX [TOMELLEHHHH. >
Enunuuedi usMmepeHus BanoBoi U 9YHCTOH BMECTHMOCTH C YHCHT
perucrponas Tonna = 100 ky6. dyram unu = 2,85 metpam CKHM;

[NTACCAXKHUPOBMECTHUMOCTb — konuuecTBo na@xnpclmx MeECT
PasIHYHEBIX KaTErOpui Ha cyaHe; .

CKOPOCTD — obecneyenne 3K0HOMHYECKOH 2 KTHBHOCTH;

MAHEBPEHHOCTbB - cnocobnocts cy,uﬂa OJIHATE 3a/IaHHBIE Ma-
HEBPHI;

JAJIBHOCTD ITJIABAHWUSA — npﬁﬁn@e paccrosuue 6e3 nononHe-
HHS 3a11aC0OB;

ABTOHOMHOCTb — spems p@u cyana Oe3 nonosHenus 3anaca
TOTJIMBA, CMA30K, BO/ILI, IPOBH3H

HKHUBYYECTE — cnocobu Cy/IHA NPH NOJYYEHHH NMOBPERICHHNA

COXPaHHTL CBOM SKCIUIYaT HHBIE B MOPEXO/HBIE KAYeCTBa;
OBUTAEMOCTD YECTBO CYJHA, XapakTepusyloumee ynobersa
pasmellenus nac M OKMnaxa ¢ yueroM obopyjosanus ObITOBBIX

nomemenuii. K k@IyataunonnbiM kaqecTsam CyAHa TaKke OTHOCHTCS:
[IPOYHOCTD, meamc'rh M CTOMKOCTh KOHCTPYKIHH CyHA.

4-' TEOPETUUYECKUA YEPTEX

@Hﬁ npezcrapiaser coboi reoMerpHYecKoe TeN0 CHONKHBIX KPHBOJIH-
Ig" IX 00pa3oBaHHii, MOBEPXHOCTH KOTOPOr0 HE MOUIAETCH TOMHOMY
aHATHTHYECKOMY BhIP@KEHHIO, KOTOPOE MOMKeET ObITh 3a7aH0 TOJILKO rpa-
tuuecku ¢ nomomsio TEOPETHYECKOI'O HEPTEXA.

Teoperuueckuii yeprex npejacrasiser coboi rpaduueckoe nzobpaxe-
HHE TEOPETHYECKOH MOBEPXHOCTH KOphyca cy/Ha, B KaYecTBE KOTOpOii
NPHHAMAETCA BHYTPEHHAA MOBEPXHOCTH HAPYHCHOH 0OMIHBKH Cy/iHa.

Teoperuueckuit yeprex obpasyerca nMyTeM NPOEKTHPOBAHHA pasjiny-
HBIX CEYEHHIi KOpIyca cy/Ha HA TPH TJIABHEIC B3AHMHO NEPHEHHKYApP-
HBIE ILJIOCKOCTH:




JUAMETPAJIbHAA TUIOCKOCTbL (JII1) — npoaojibHO-BEpTHKAIbL-
Hasl MJIOCKOCTb, PasAe/sionias cyiHO BJOJb KOpIlyca Ha JBE CHMMETPHY-
HbLIE YacTH (iesas, npasas);

OCHOBHAS TUIOCKOCTbD (OI1) — ropusonTaibHas 110CKOCTh 11po-
XO/IAIAsA YEpe3 caMylo HHIKHIOIO TOYKY KOpIyca CY/Ha H NEpIeHIHKYasap-
nas JII1;

[JNTOCKOCTb MHJIEJIb-IUTTAHTI' OYTA%— BeprukajibHO-1I0NEpEY-
Has MJI0CKOCTD, NPOXO/AIIAA 4CPE3 CCPEInHY NPOCKTHOM JUIHHBI Cy4Ha H

neprienaukynasipaas K JII1 u OI1. Dra niaockocTs AEIHT CyHO Ha acTu
— HOCOBYI0 H KopMoOBY10. Cnetyer Beerjia oOpaiars BHHMaHHe 1aKH
(+), (=) TeopeTHHECKOrO YepTeKa. @

O

S

Puc.1. Cewu@nepmmm KOpPIYyCa CYAHA TPEMA IaBHBIMH
HO TIC

Bsau% PICHANKYIAPHBIMA TIOCKOCTAMH
S
Jina Gonegwonnoro uzodpaxenns Gopmbl 0OBOJOB HA TEOPETHYECKOM
yeprene XHOCThL CY/IHA pacceKardT CHCTEMOH BCHOMOraTe/ibHBIX

IJ10CK W, napauie/ibHbIX TPEM IJIaBHBIM IJI0CKOCTAM IPOEKLIHH.
epeceyelt NOBEPXHOCTH KOpIyca CyJHA ILUIOCKOCTAMH, napai-
&I MH [HOCKOCTH MHICIE-IINAHIOYTd, NOJAYHYAIOT KpPHBBRIC JIHHHH —
PETUYECKHE IUTTAHI'OY TbI.

W300paxkeHHe NpOEKIHH BCEX TEOPETHYECKHX JIMHHH Ha IJIOCKOCTH
mujienb—nanroyra naseisaior KOPITYCOM. Ha sroii npoexnun Oes uc-
KayKeHHA H300paXKeHbl TEOPETHYECKHE MINAHTOYThI.

llpu nepeceyeHHH MOBEPXHOCTH KOpIyca Cy/iHa MJIOCKOCTAMH, napas-
JIENLHBIMH JIHAMETPAILHON IJI0CKOCTH, 00pa3yloTcs KPHBLIE JIHHHH —
BATOKCBI.

M3obpaienne Npoexkinii BCeX TEOPETHYECKHX JIMHMI HaA JMamMeTpalib-
Hyw miockocts HassiBaior BOKOM. Ha stoi npoekuun 0e3 MCKaKCHHM
n300paxensl DaTokchl,



[Ipn nepeceyeHHH NOBEPXHOCTH KOPITyca Cy/IHA MIAOCKOCTAMH, napai-
JIENTLHBIME OCHOBHO# MIOCKOCTH, noaydaioT kpussie Jinnuy — TEOPETH-

HECKHE BATEPJIMHHUH.

Hzobpaxkenne mpoekiuii BCeX TEOPETHYECKHX JIMHHE HA OCHOBHYIO
IJI0CKOCTE 00pasyloT TPETLIO NPOEKIMI0 TEOPETHYECKOro Yeprexa, KoTo-
pasi nassisaercs [TOJIVILIMPOTOM. Ha stoii npoekunn 6e3 HekakeHnuii
u300paxkaloTes TEOPETHUECKUE BATEPIUHHUHA.

>
, N4
= : @Q

- - ' = —— —

I — = T [ &
——

 bamongsi . 0 ] ama;&o I
O

A7 bamancy Bopmolan punus Wnawzoymss 47

Bamepaunuy

Puc. 2. Ceuenne TEOPETHYECKOH HAPYIKHOE n@ﬂﬂﬂm Kopryca
CYJIHA BCTIOMOTATEIbHBIMH % CTAMH
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Puc. 3, Teopernieckuii weprexk peiiiosoro Oykcupa
Hymepanus mnanroyTos Ha TEOPETHYECKOM YepTeie BeAeTcs OT HOoca
B kopMy (ot HOcoBoro nepnenuxynapa HIT 1o kopmosoro KIT),



Paccrosnne MExI1Y HOCOBLIM H KOPMOBBLIM [EpHEHJHKYISPAMH, paB-
Hoe pacu€rHoi jumne cyana L, neast #Ha 20 paBHbIX 4acTeH U NpoBOAAT 21
PaBHOOTCTOALMI WNAHIOYT ¢ npoMexyTkamu AL = L/20).

Paccrosnre AL Mexay TEOPETHYECKHMH IINAHIOYTaMH HasbiBaeTcH
TEOPETHYECKOH IITALMEM.

Dro paccrosuue He chaeayer cmemusars ¢ KOHCTPYKTHBHOM
IJ_IHALL[HEFI (KOHCTPYKTHBHBIC IUNAHIOYThI).

Yrobwl nonyuuts Hosiee scuoe npejcrasienne o oopme Kopyca H 11o-
BBLICHTB TOUYHOCTh PACYETOB, TEOPETHUECKHE WINAHTOYTHI pacnosaraior 00- &
nee 4acto, Ha nojioBHHe WK Ha YETBEPTH PACCTOAHMA MEKILY TEOpeTHIL [y
CKHMH [LNAHTOYTAMH MPOBOAAT JIOMONHHTENLHBIE [MIMAHTOYTHI, KOTO

HYMEPYIOTCSH COOTBETCTBYIOLIMM 00pazoM: Il—,l sy 10 l—,ISI i
4 2 & 4 %

Paccrosnune mexcry (I'BJI) rpysosoit sarepannneii n OI1 p@mm‘ Ha
4-10 uacreli m npoBoaAT 5-11 TeopeTHuecKHX Barep/iMHB Barepaunnn

Ha MOJYILHPOTE HYMEPYIOTCS CBEPXY BHM3, HAauWHas C HyNeBoH BaTepiik-
HuH. Beie 'BJI npoBogsiT HECKOAbKO BaTePIMHHH I%' BOJ10B HAJIBOJI-
HOH YACTH.

Paccrosinue Mexily JAHamMerpaibHOi 11JI0CKO u boprom jgenst Ha
3-4 yacru u npososaT auuun BATOKCOB. %HIO faTokcoB Beerjia
BE/YT OT JAHAMETPAJILHOM IJI0CKOCTH.

Cy0B0i KOpnyc CHMMETPHYEH OTH éh‘renmm L, noatomy Ha npo-
CKIMH “TIoNIyIIHpOTa” BbIYEPYHBAIO &Kﬂ NOJIOBHHLI BATEPIHHUI (114
aesoro Doka), a Ha NPoeKUMH “K ” BLIYEPUHBAIOT TOJLKO NOJOBHHEL
TEOPETHYECKUX IUNAHTOYTOB é BhIC UINMAHIOYTHI CIECBA, 4 KOPMOBbIE

cnpasa ot JII1). Q
[NPEIEJIEHUA

BUﬂOMfiMELL&ﬁHE [TOPOKHEM A, — BOAOH3MEILCHHKE CY/IHA B
METPHYECKHX T @.x 6e3 rpysa, TOIUIMBA, CMa304HBIX Macesl, bannacTHoii,
[IpEeCHOM M KQTEILHOM BO/ALI B LMcTEpHax, 6e3 cy10BLIX 3a11ac0B, SKUIIaNKa,
Maccaxu % MX Bewel (MOXKHO HaHTH B HHopMalHK 00 OCTOHYHBOCTH

cyliHa
%’EﬁT DW — pa3HocTh MEXJLy MACCOBBIM BOJIOM3MEIICHHEM CY/I-

HA B TIOJIHOM T'PY3Y H IIOPOXKHEM B BoJie ¢ miaoTHOCThIO 1,025 /M.

['PY30IIOJIBEMHOCTb — macca Bcex nepeBo3MMbIX Ha CyJHE Ipy-
30B.

YUCTAA I'PY30IOJJBEMHOCTD — macca rpy3a M NacCaXKMpoB C
Daraxxom, Tak Ha3blBaEMblii OIJIAYMBAEMbIii TPY3.

JUIMHA CYJHA HAWUBOJIBIIAS L, — anuHa cyjiHa Mexay Kpaii-
HUMH TOYKAMH HAPYHHOINO OHEPTAHHA KOpIyca cyaHa.



JUIHHA CYJIHA L — 96% noanoit JuiMHEL N0 BaTEpIHHHH, NPOXO-
JdAumed Ha BeicoTe, paBHOH 85% HauMeHbIIEH TEOPETHYECKOH BLICOTHI
bopra, wiau KA oT nepeanel kpoMkH (opiuTesns 10 ocH daiuepa pyas
10 9TOH IKE BATEPIMHKH, EClM ITa JuiuHa Oonbie,

JUIMHA CYJIHA MEXY TEPIIEHIUKYJISIPAMHA L || — auna
CyJiHa, M3MEPEHHAs MEeXJly KpalHMMH TOUKaMH JieTHel rpysosoii Barep-
JIMHUH.

HIUPUHA CYJIHA B — uanbosasbiuas MMPUHA KOHCTPYKTHBHOI Ba-
TEPIHHHH MEX]lY HAPYIKHBIMH KPOMKAMH LITAHTOYTOB. <b(b‘

BBICOTA BOPTA D — paccrosuue OT OCHOBHO#M NMJIOCKOCTH 10
JMHHH TIEPEcEYEHHs BHYTPEHHUX KPOMOK Hapy»HOH oOnIHBK «ﬁ H
nanybHoro nacruia BepxHeil namyosl nepebopok Ha Mujese ?&3

MUJIEJIL-IUTTAHTOYT X — reoperuueckuit mman acnosno-
WEHHBIH MOCEPEAHHE JUTHHEI CY/IHA, H3IMEPEHHOH MEX n@nermuuyﬂa-
paMH.
HOCOBOW (HIT) 1 KOPMOBOW (KIT) FL%E&EH,HHKYJISIPH =
NepneHInKyJIsSphl K BATEPIHHHH B HOCOBOM H MOBOM KOHIIAX JUTHHBI

cyaHa L, W3MEpeHHOH MO BATEPIHHHH 11O meil Ha BBICOTE PaBHOM
85% HauMensIel TeopeTHYECKON BLICO
OCAJIKA dyz— seprhkanbHOE OsIHHE B TUIOCKOCTH MHJIEIb-

IIMAHr0YTa OT OCHOBHOM IJIOCKOCTHJ0 JIeiCTBYIOLEH BATEP/IHHHHA,
OCAJIKA HAUBOJIBILIAS % — H3MEpPSETCA OT MIOCKOCTH Ipy30-
BOH BaTEPIMHHM 10 HU3MIEH W BHEMIHEH KPOMKH HAPYKHOH 0OIIHBKH.
OCAJIKA HOCOM % ccTosiHue oT ocHOBHO#M muockoctu OI1 j0
YPOBHS BOJIbI HA HOCO HEHUKYJISpE.
OCAJIKA KOPM d,— paccrosinue ot ocHoBHO#R mockoctu Ol no
YPOBHS BOJIbI HA an nepreHnKyspe.
OCAH% ,[[HFIH dp — paccTosHHE OT OCHOBHOMH ILIOCKOCTH J10

YPOBHS BO MHJENL-1ITTAHTOYTE,
YT@EHHE — PACCTOSHHE MEXKIY JACHCTBYIOLICH BaTepiMHHEH H

CTBYIOIIAS BATEPJIHHHWA (BJI) — nepeceyenue noBepxHo-
CTH Hapy»HOH OOIIMBKH KOpIyca CY/IHA ¢ IUIOCKOCTBIO YPOBHS 3ab0pTHOI
BO/IbI, TIPH JIAHHOH OcajKke cyiHa, MOXHO Haspath [’ PY30BOH BATEP-
JIMHUEH (T'BJI).

JIETHSISI TPY30BASI BATEPJIMHUSA (JII'B) — sarepnunus, npoxo-
JAI1as8 HA YPOBHE MApKH YriiyOneHnus no JETHION I'PY30BYIO Mapky, NpH
nonoxeHun cynna 6e3 kpena u nuddepenta.

HAJIBOJIHBIH BOPT — Gopt cyana, HaXOAAUHiCs BbIIIE YPOBHA BO-
JIbL.



BbICOTA HAJIBOJIHOI'O BOPTA — pa3sHoCTe MEKIY BbICOTOR DOp-
Ta M OCAJIKOH cyHa.

JIMHH BOPTA — sinnua nepeceveHus BHYTPCHHEH MOBEPXHOCTH Ha-
PYKHOM ODMMBKYK CY/IHA U HACTHIIOM BepxHel nanyonl.

[MAJNYBA HAJIBOJIHOI'O BOPTA — nany6a, 10 KOTOpO#l H3MeEpsET-
cst Ha)|BOJIHBIH DopT, cornacHo [Ipasunam o rpysosoi mapke,

KPEH 6 — nonepeuHoe HAKIOHEHHE CYIHA BOKPYI HMPOAOJILHOH OCH
Ha npasbiil WK eBblii O0pT, H3MeEpAETCA B rpajgycax HiH pagnaHax. Q
Benuuuny yriia KpeHa MOXHO ONPESIuTD 110 Pa3HOCTH 0Ca/I0K ﬂpamr(}&
nesoro DOpPTOB, H3MEPEHHBIX HA MHJIENe CY/iHa.

JUOOEPEHT Dy— pasHocTs 0caiok Cy/iHa HOCOM M KOPMOM. ‘b&

Dy =d,- d, >
Casse mexay auddepentom u yriom audpepenra 138 DKACTCS 3aBH-
CHMOCTBIO
d".- d'-=£r fg w Q y

Ecin d, >d; , cynno umeer auddepent na Huc@qnmmﬂ co
sHakoM (+). Ecin d,<d,, cynHo umeer Il,Hl]]tl}a@T Ha KOPMY M CHHTACTCS

€O 3HaKOM (—)

YI'oJl JUOOEPEHTA w — yroa @y rOPH30HTANLHOH ILI0CKO-
CTLIO YPOBHS BOJABI W mpnsnma.nam@mmmm, Jubo ocHOBHOM TJ1I0CKO-
CTBIO CY/IHA.

[NOCAJIKA CYJIHA - n&oﬁ}cﬂ HE CY/lHA OTHOCHTEJILHO BOJBI, ONpe-

JACIACTCH G[}E‘,E[Hﬂﬁ 0CaiKO JIaMH HAKJIOHCHHA CYIHA B ]'Ipﬂ,[[ﬂﬂbHDH H
HONEPEUHBIX 1LI0CKOCTS i ONpENCIeHus MOCAIKH CyAHa CYIIECTBYeT
TPH napaMerpa: ocajl H 1 auddepenr.

INEPEI'MbB — n3tvb kopnyca cyjiHa, ipd KOTOPOM OKOHCHHOCTH CY/IHA
omyckaiorcs, a @um{ﬂ yactk (Muaens) noguumaercs, (u3rud cnunkoi
BBEPX). Q)

[TPOT, H3rud Kopiyca cyjHa, IpH KOTOPOM OKOHEYHOCTH CYy/HA

NOJIHH A, & cpeinss Yacth (MHaenn) onyckaercs, (u3rub cnunko
BHH

@EH‘CJBAHHE — CO3/laHKe KpeHa Cy/lHa ¢ MOMOILLIO OTIPE/IEICHHOI
kpen—Oajulacta ¢ ONpe/eNncHUeM yria KpeHa H JaibHEHIIHM pacuyeToM
MILIB u LIT.

OKOHEYHOCTH - uyacru jnmunt cyaua no 0,05L ot nocoBoro u
KOPMOBOTO ITEPHEHIHKYISPOB.

MAPKH YTJIYBJIEHHUA — nenenus, HaneceHubie Ha GOpLITEBHE M
axrepuiTeBne, B paloHe HOCOBOIO M KOPMOBOI'O HEpPHEHAHKYISPOB, Cly-
WaLIMe 118 ONpPEAe/IeHHs 0CaJIKH CY/IHA HOCOM H KOPMOI.



TJIABHEIE PABMEPEHMA UM KO3$SUIMEHTE I[IOJIHOTE $OPMEH
KOPIIYCA CYIHA

Pa3znuyaroT KOHCTPYKTUBHBIE, pacyeTHbIE, HAUOOJIbIINE U Ta0APUTHBIE
pasMepeHus Kopryca CyJiHa.

K KOHCTpYKTUBHBIM (TJIaBHBIM) pPa3MEPEHUSIM CyIHa OTHOCSITCS:

- IIUHA cyAHAa L - 3TO pacCTOSIHUE MO0 KOHCTPYKTUBHOM BaTepINHUU
KBJI mexny kpallHUMH TOYKaMH NIEPECEYEHUS €€ C TUaAMETPAITbHON MIIOCKOCTHIO;

- IIMpUHA cCyaHA B - 3TO HauboJbIIas MUPUHA IO KOHCTPYKTUBHOM
BAaTEPJIMHUM;

- BbicOoTa OopTa D - 3TO paccTosHUE, U3MEPIEMOE B TIIOCKOCTH MU/IEIHEA
HINIAaHT0yTa, OT OCHOBHOM MJIOCKOCTH JI0 IUHUU ManyOsl y OopTa;

- ocajika d — 3TO PacCTOSIHUE MEX/Y IIOCKOCTAMU KOHCTPYKTUBHOH
BAaTEPJIUHUU U OCHOBHOM MIIOCKOCTHIO OII, n3mepsaemMoe B CEUCHINE, T11€
MEePECEKATCS MIOCKOCTH MUJIEIb-IINAHTOyTa U JUaMETPpahHasl MIO0CKOCTb.

dopma KopIryca onpeesieTCsl COOTHOIICHUSMU TJIaBHBIX PasMEepeHUN 1
K03 uireHToB nmoJHoThl. Hanbonee BaXXHbIMU COOTHOLICHHMSIMU SIBJISIFOTCSI:

- L/B, B 3HaUUTEJIbHON CTEIEHU OMpeIeNIsIeTCsl XOAKOOTh cyiHa. UeM OoJibIie
CKOpPOCTb, T€M OOJIbIIE JOJKHO ObITh COOTHOIIEHUE
- B/d, xapakTepusymoliee 0OCTOWUYUBOCTh U XOJIKOCTH CyHA;

- D/d onpenendroniee OCTOWUYUBOCTh U HEMOTORJIEMOCTh CYIHA;
- L/D 0T KOTOpOTO 3aBUCUT MPOYHOCTh KOPIY€a CyIHA.

Jns xapaktepuctuku popmbl 00BOI0B KOpIyca cyaHa ciyxat KO-
DOOUIMEHTHBI ITOJTHOTDBI, koTOpBIE T03BOJISIOT YUCIACHHO OLICHUTD TJIaBHBIC
0COOEHHOCTH.

OcunoBubiMu 6e3pazmMepHBIMHE KOODDOUITMEHTAMMU ITOJIHOTHI cyana
SIBJISIFOTCS:

Cn xosdurment oOmeH 1oTHOTHI (MTOJTHOTH BOJIOU3MEIIEHUS) - TO OTHOIICHUE
OrPY>KEHHOTO B BOJlY,00b€Ma KOpITyca, Ha3bIBAEMOr0 00BbEMHBIM
BOJloU3MenIeHrneM V- K pOBbeMy Mapauienenumesa co CTopoHamu L, B u d;

77 d 7 N
A B

e

L

Puc. 4
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a, KﬂB[!][iJHI.IHEHT NOJHOTHE THIOHIAJAH BaTCpJAHHHH, 3TO OTHOIICHHC
[LJIOIAH BATEPJAHHHH Sk [IOManH npaMoyrojicHHK: O CTOPpOHaAMH Lu B,

o= —

Q
O
Puc.5
MC QQ,

£, K03 HUIHEHT NOJHOTH IJIOLEH MHACb-IIIAHTOYTa — HO-

HIEHHE NOTPYKEHHOH IJIOMAaAH MAIENb-IHITAHTOYTa WK nﬂ@ npsiMo-
YI'o JIbHHKA cO cropoHaMu Bu d;

[ Q
@z

2,
i}

Puc. 6 62»$

@, Koo hHUHEHT NPOLOABLHO JIHOTHl — OTHOLIEHHEe 00BLeMHOTO BO-
jousmemenus V k ﬂﬁ‘heh@h{hl, OCHOBAHMEM KOTOPOH CHYKMT ILIO-

b MHOCTL-1LTAHTOY Ta MHO# L - jyiMna CylHa,

e .

A T
,,,,__, Gttt i g aam s Q= o
Sud N/ d m - L
r o )

\U
@ Puc. 7
x@xnatbdmunem BEPTHKANLHON NOJHOTBI — OTHOIICHHE 00BLEMHOrO

BojlousMelleHnst V' k o0beMy NpH3MbI, OCHOBAHHEM KOTOPOH CIIY)KHT
IJI011a/1b BATEPJIHHMH S , & BHICOTOH d — ocajika cyjHa.
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[TpuBenenuble Boille KOG GHIHENTH NOAHOTH 00LIYHO ONPEIENsIOTCs
JJA CYJIOB, CHAALIHX N0 rpy308y10 Batepiauuuio ['BT.

I[NIOCAIOKA CYIOHA. MAPKWM VYIUIYBJIEHUA

[TosoxenueM cyaHa OTHOCHTENLHO HEBO3MYIIIGHHOH MOBEPXHOCTH BO-
b1 nasuiaerca [TOCAJIKOH. B o6mem ciyuae mocajka cy/ma onpezens-
€Tcsl mapaMeTpamMH, (PUKCHPYIOUIMMH TIONOMEHHE CYAHA OTHOCHTEIBHO
NOBEPXHOCTH BO/IBI.

AN
8

&
I

|

Lo
iy

=4,

41‘:1

iy

Puc. 9. Humxzy
Jlis onpenenenus MOCagKM Cy/IHa Cy, BYIOT TPH lapaMerpa:

d — ocanka; $
an 62»

! — yron kpena; @/
W — yron ﬂHquJepeuTa.Q
TMTonoxuTensHBIMH CHHTAIO udepenT Ha HOC M KpeH Ha npassii OOpT.
[Tpu orcyTeTBUM KpeH yauo cuaut [TPSIMO.
[Ipu oTcyrcrBum epenta cyano cuaut ia POBHBIA KWJIb.
[Mpuorom: &

0 —yron KP@ Cy/IHA IPHHATO ONIPEJCHATL B rpajycax;
Dy— nu @EHT CyllH4, ONpenenserca He yrioM Kpena ‘W, a pasHo-
CTBIO m:aé HOCOM H KOPMOH

De=g~d.,
& e
cp 5

JList U3MEPEHUS OCANKH CYJIHA CJYIKAT MapKH yraybsenus, HAaHOCHMbIE
uudpamu na oboux Doprax cy/iHa B HOCOBOH M KOPMOBOH OKOHEYHOCTAX.

Ha cpasuutensHo OONBIINX Cyjax M JIoKax Mapku yriyOnenus nano-
CATCHA U B CPe/IHEH YacTH Ccy/na.

Ocayka cy/1Ha H3MEPSETCH OT HHKHEH KPOMKH NOPH3OHTANBHOTO KHIIS.

12



Pl : B
208

Q
Puc. 10. Mapkn ocanok %(b.

Lndpsr mapok yriayGienus (METPHUYECKHE) H3IOTaBIHBAIOTCH Tﬂ;@
BEJIHYMHBI (BBICOTHI) M HAHOCATCSH HA KOPIYC TakuM oOpasom, 4toQhy

BEPTHKANIBLHAA [MPOCKIIHA W IPOCKIHA PACCTOAHHA MCHIY L[H[l]p blJ1a
pasua aecatu (10) em.

Lindpsr mapok yriyGieHns HEeMETPUYECKOH CHCTEMBbI H3rOTABJIH-
BAKOTCH H HAHOCHTCH TAKHM IKC ﬂﬁpﬂSﬂM, KaK H IIPH MCTPH eCKOH cHcTEME
MEp, TONbKO BEPTHUKAJILHBIC NPOCKIHH UKD H paccTog! i MEIKIY HHMH
GepyTcs paBHbLIMA miecTH (6) olmMam.

Ha HexoTopbix cyax MOMHO BCTPETHTL ApY (bijaaﬁnaxy MapoK oca-
Jok (yrinyOnenns): na kaxjaom Gopry H&HDG;& apku yrinyOnenus B pas-
JIHYHBIX CHCTCMax Mep. B aTom cliy4dac B ME’I‘PH‘{ECKBﬁ CHCTEMEC
Mep u3obpaxkalores apabeckuMH uuqip% MApKH B HEMETPHYECKOH CHC-
TEME — PHMCKHMM.

BusyanbHblii cnoco® oﬂpe,ueﬂa@@ocaﬂm cyaHa 1no mapkam yriyGue-
HUA HEJIb3A CHUMTATh COBEPIIEHHGIN, NOITOMY HA COBPEMEHHBIX CY/ax Yc-
TaHABJIHBAIOT ClEHAILHE &Juﬁopm, KOTOPBIE NO3BOJAIOT H3MEPATH
OcafKy Cy/iHa HOCOM H @nﬁ JIMCTAHIIHOHHO M3 XOJI0BOi pyOku, sBJis-
ACh CTaAlHOHAPHBIMH H HNCPCHOCHBIC AEKTPOHHO-KOHTAKTHRIE OCaJi-
KOMEpbI, THII OHOKOH3 KOTOPbIX Obin paszpaboran Yepuomopekum LIITKE.

[Ipubop nosso H3MepATH ocaaky ¢ Oopra cyaHa € TOYHOCTBIO J0
+0,5¢cM. npu&e BOJIHBL 10 0,5M.

@ JIABYYECTb CYIHA
é@ BUSI TUIABYYECTU Y PABHOBECHSI CYJIHA

IlnaByvectoio HasbiBaeTcs crnocobHOCTL cyjaHa MiaBaTh MO Onpeae-
JIEHHYIO BATEPAHHMIO (C 3a/laHHBIM [Orpy}KeHueM), Hees Ha cebe BClo Ha-
rpy3Ky.

[Ipn nuasaHun cyjHa Ha CIOKOHHOH BOJIE HA €ro KOpHyc JEHCTBYIOT
CHJIBI TSDKECTH CY/IHA M HAXOAMIMXCS HA HEM FPY30B.
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Pasrnojaeicrayiomas >THx cun P npunokena B touke (G, Ha3nIBaeMoit

nenTpom Taxkectd L[T. Cuna tamectn P npu moObIX NONOKEHUAX CyAHA
HanpasJieHa BEPTHKAILHO BHH3.

£}

C e

Z

P P

] G
&-r.l >
4 L.:."‘La&%&:

Puc. 11. Cunul, aeiicTyionue Ha cyiHo QQ
Cuna TsKecTH ypaBHOBEHIWBAETCS CHJIAMH 110 egillﬂﬂuﬂ, BO3HHKaI0-
UIMMU OT JIaBJICHHUN BOJIbI HA KAX/IbIH 3JIEMEHT cM?, HHO# MOBEPXHOCTH

=

=

KopIhyca CyJHa. N

PasnoseiicTpyiomas cHi nojyiepxanns YecTH) A NMPUIIOKEHa B
Touke C, Ha3bIBAEMOH IIEHTPOM BETHYWH H pacnojioyKeHHoi B lleHTpe
THHCECTH NMOABOIHOID Dﬁ"l:rEME G}",[[Ha @HHE HDMEP)KBHHH HEHFIEB.IIEHE
BEPTHKAILHO BBEPX. Qﬁ”

Cuna niasy4ecTH, 1o Apxu@, paBHa Macce BBITECHEHHOH BOJBLI B
00beME PaBHOM nurpymmmu@ MAKOCTh 44CTH Tena (kopmyca cyjHa).
ITpu saTOM npumensioTcs &ymmue 0D03HAYEHHSA:

V, 06beM BojIbI BbI HBlH NOTPYKEHHOH YacThIO KOpIyca CyiHa —

HA3BIBACTCH n@% IBIM BOJIOM3MEIICHHEM;

A, Macca BBITECHEHHON BOJBI — MACCOBOE BOJIOU3MEIIEHHE;

¥, ynenamé&: BbITECHEHHOH HHIKOCTH — RI‘.I"Ml;

p, TIOT BLITECHEHHOR BOJIBI T/M .

DTégn Pi=ysN um A=p-g-V

l@re:}pnn MEXAHUKH W3BECTHO, YTO JUIsi PABHOBECHS TENa, HA KOTOpoe
NeHCTBYIOT jIBE CHCTeMBbl chil, HeoOXonuMo uToObl paBHOJEHCTBYIOUIHE
THX CHJI OblfiM paBHbl MO BEJIHYWHE W HANpaBleHBl MO ojHOl npamoil B
pasHbie CTOPOHLI:

— MEpBOE YC/IOBHE PABHOBECHA - Macca CyjHa J0JbkHa ObITh paBHa
MACCE BBITECHEHHOM BOJIbI;

— sropoe ycnosue pasHopecHs 1T u [IB cyana nomxHe! pacnojarars-
C# HA OJIHOH NIPAMOM.

14



O6osnauus koopaunarel LT (G) uepes X, Y, Z;, a koopaunars: 11B
(C) uepes X, Y. Z, Mbl MOMEM HANKCATL YPABHEHHE PABHOBECHA Cy/lHA B
BOJIE:

y-V=P; X=Xy A ZtZ

BOIJOUSMEINEHVE CYIOHA INOPOXHEM M B IIOJIHOM TI'PY3Y.

IEOBEUT M 4YMCTASI T'PY30INOOBEMHOCTE CYIHA

Jlnsi onpejieNienHs BOJAOH3MEILIEHHS CYJ/HE, SBJIAIOUICIOCH HCXOAHOM
BEIHYMHOM NPH pacyeTax MIaBy4ecTH, COCTABISIOT TabuunIy Harpyznqﬂb[x%(b'
Macc cyana. MoXHO BBLIIEANTD CAE/YIOUHE OCHOBHBIE CTATLH HArPY30K: D

P,. — Macca kopnyca B KOTOPYIO BXOJAT cam kopryc, obopyn EQK‘.
CYJIOBBIX NOMELIEHHH, Cy/10BbIE YCTPOHCTBA H CHCTEMBI, DJIEK’ ﬁn-
BaHHE, CPEICTBA CBA3H H }FHPBBJ'[EHHH, HHBEHTE[]EJ H CHEEH(EHH;@

P, — Macca MexaHu3MOB, BKIIOYas rJiaBHbIe jIBHI‘aTEﬂH,DHPDBDJIH
M BHHTBI, BCHOMOTArelibHbLIE MEXaHW3MBI W TpyOon I MaluMHHO-
KOTEIBHOrO OTACJICHHA, 3aMacHbIC HaCTH H Mamuuﬂmg"gﬂmaeﬂmph;

P, — macca rpy3a B naccaxkupos ¢ 0araxomM u 3 B JU1A MACCAMHPOB
(mMpoBu3uMsA, NHTHEBAA M MBITHEBAs BOJA); Q

P,, —Macca 3anacos TOIJIMBA H CMA304HbI ‘%cen;

P, — macca sxkunaxa c daraxom H 3an 6& JUist OKMnaka (1poBu3us,
NHThLEBas H MBITHEBAs BOJIA). %&

B 3aBHCHMOCTH OT CyMMBI CTATE "PY30K pasiiH4aloT:
— BOJOU3MEILEHHKE I1
TOHHAX H COCTOHT H3 CYMMbl

HEM — usMmepsercs B METPHYECKHX
30k P.n P,,. AP ..

- BOJJOHU3MEILEH [MOJIHOM I'PY3Y — uamepsercs B METpH-
YECKHX TOHHAX M cuci\@{'r 3 CyMM Harpysok Py, P,, P, Py, P.,.
A= PP+ PotilPy =By
— JIENBEM peJIeNfeT MACCY NMEPEBO3MMOro TIONE3HOTO rpy3a
W COCTOMT U3 Mbl Harpysok P., Py, P,.
<Q DW=pP .+ P. .+ P .

T@ 00pasom, JenBeHT onpeaensiercs Maccol TPaHCHOPTHPYEMbIX
rpy30 naccaxkupos ¢ Oaraom, a Takike 3anacamH TOILUIMBA, Macel,
IIMTHCBOM M MBITHEBOM BOJBI, DKHIIAKA CY/IHA C ero (GarakoM M 3aracaMu.
Jenseiit onpenenser npeaesnsHyIo rpy3onobeMHOCTb CY/HA H PaBeH pas-
HOCTH BOAOH3MEICHHS CyJHA B MOJHOM TPy3y H BOJAOM3IMEIICHHMS CyaHa
NOPOXHEM

DW =A - A,
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— HYACTAS T'PY3OIIOABEMHOCTD — onpenenser Maccy nepeso-
3UMOr0 Ipy3a W NaccaXKupoB ¢ 0araxom, YTO COCTABNSET, TAK HA3bLIBae-
MBlii, OIJIAYMBAEMBIH IPYy3 H MOKA3LIBAET KAKOE KOJMYECTBO Ipy3a MOWKHO
NPHHATE HA CYJTHO MMPH JlaHHOH rpysonoj’-eMHOCTH B 32aBHCHMOCTH OT
KOJIHYECTBA IPHHUMAEMBIX HA pefic 3anacoB.

Ecimm 0603HAYHTh YHCTYIO IPY30NOALEMHOCTD Yepe3 Py, a Maccy 3ana-
coB yepe3 P,,, TO yHCTas rpy30N0ABEMHOCTE MOXKET ObIThL NpE/ICTABICHA B
BHJIE PA3HOCTH

P.=DW-P,. R

ONPEIOEJIEHUE KOJIMYECTBA IIPUHATOI'O I'PYSAD%O

OCAIKE (8@“
ITpu nepeso3skax, Korja rpy3 NpHHHMAETCH CyAHOM ClIIMBAHHA,
anB ,I[ﬂH}'MEHTﬂX }’IEEISH BAaEeTCH, 4TO I‘p}'ﬂ ['[]}HHH'I‘ 1o 3 1 {4] OTI'IPH.BHTE‘-'
s, 1u60 Kora rpy3 NPUHUMAETCS CYIHOM 110 OCANKe,. B0 H3bexanHe pai-
HOYTEHHH H,IIMHHHGTPEILIHII C}',D‘.Hﬁ 0'55[33]121 KOH [}CIBEITI: KOJIHYECTRBO

MPHHATOrO IPy3a 1o ocaKe cysna.

Jlns aTux neneil paspaborana cnenuansi @%mﬂuxa, cocTosas
M3 CHIEYIONHX ITANOB:

1. IlpuBenenne ocanok, CHATHIX MO %ﬁ:w yriyOnenus, K ocajikaM Ha
HOCOBOM H KOPMOBOM MEpPIIEHIHKY T

2. Onpepenenue BOJJOU3MEIIL Cy/IHA ¢ y4eToMm nporuba unu nepe-
ruba cyana.

3. Onpenenenune nonp 4 PasHOCTh B IUIOTHOCTH BOJIBI.

4. Onpenenenne no  Ha auddepent cyana.

Jns npoussop CYETOB NPHHAMAEM CleaylolHe 0bo3navenus:
d,,. d,  —Dcika HOCOM H KOPMOM 110 Mapkam yriyOienus;
d, |, zj%gnca,axa HOCOM H KOPMO# Ha HOCOBOM W KOPMOBOM Tep-
MEeHIHKYJIApax;
L JUTHHA CYJIHA MEXCLY NepreHinKyispaMH;
— paccTOSHHUS OT HOCOBOTO WJIH KOPMOBOTO NEPNEeHIHKYIApa
Q 710 MapkH yrayOnenus no JMHUK OCAJIKH CyHAa;
@ v — crpenka nporuda uiau nepernda cyana.

16



Kopuosoft

TepReRARRYAND uupmﬁ:;.::p
o
X
_M_l_’ 1? -
N P 7 i s — o
w_-':(_ [kass ocazox DL, Tl;
= lixaza ocazo

]

%‘b
Puc.12. Komuuecrso rpy3a no ocauke Q

[TpOM3BO/IHM MEPONPHSATHS, IIPELY CMOTPEHHLIE MEPBBLIM 3TANOM @
IPHBEACHHE OCAIKM CHATOH HA IITEBHAX K OCA/IKE HA HOCOBOM H w
BOM IEpPHEHHKYIAPE:

1. Caumaem ocajiky Hocom ¢ neBoro Oopra dy 6 Q ’
Cuumaem ocaiky HOCOM ¢ npasoro Gopra dy a6 ’
cb'dnw +d|tn|ﬂi
OnpenensieM cpeniee ocajky HOCOM 4@(#
2. Cuumaem ocaixky Kopmoid ¢ i1/6opra @; 6
CuumMaem ocajky KOpMoii ¢ n/6opra
‘Z&\ Aot
Onpesensem cpeHion 0cauKy mpm\@ =" ;
d,.+d
3. Onpeziensiem cpeiHion uca,mcy@ Ha dy= -%
4. CuumaeM ocaiky Ha M /Gopt d % w6
Cuumaem ocajky Ha e u/bopr d o wi
d. +d
‘ al1E Hate T Hnplo
Onpenensiem cpe;s@ OCaJIKy Ha MHjiele dh 3
5. Onpenensem ABKY JUIS IPHBEACHHS OCAIKH HA HOCOBOM
nepnen.uﬁmi
L.I..L

Oriperensiem CPEHION OCAIKY CY/HA HA HOCOBOM NepHeH/HKyJIspe
dHJ.[-'p: djr.t‘p tod,
6. Onpeaensem NONPaBKY /1A NPHBEACHHA OCAAKH HA KOPMOBOM
NEPICHAMKYJIPE
(d“q, = d"p}X 2
Ly,
OnpeziesisieM CPE/IHIOI0 OCAIKY Cy/lia HA KOPMOBOM MEPIEHIMKYJISpe
dﬂq?= dx_ﬁp *5 dl‘

sd,=
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7. OnpenenseM CpeHIONN OCaJKy Cy/HA 110 OTCUETaM Ha HOCOBOM H
KOPMOBOM [eprieHIHKyspax

d, . +d
dﬂp —  wlap - xLlep

8. ITo cpenneii ocanke onpenensem BOAOU3MEILIEHHE CyiHA Ay

[lpu npowu3BojcTBE pacyeToB 1o ILM. 5 U 6 HEOOXOMUMO YUMTHIBATE
FHAYCHHEC 3HAKOB 3THX NMONPABOK, KOTOPBIC 3AaBHCAT OT 3HAKOB, NpHIAaBae-
MBIX BeTHYHHAM X, ¥ X, H CYMTAIOTCA NOJIOKUTENBHBIME (1), ECITH MapkH
yriaybnenus cyiHa pacnoJioxkeHbl B KOPMY OT COOTBETCTBYIONIMX HOCOBORO
H KOPMOBOTO TEPHNEHANKYJIAPOB, H CUMTAIOTCA OTPHIIATENBHEIME (=) e
Mapku yriayOlieHus pacnosiaraioTcsi B HOC OT COOTBETCTBYION] @ MeH-

JUKYJISAPOB

2-it aTan pacyera — Onpe/leNeHre BOJION3MELIEHHA ﬁruﬁe.

Ecim obnapyxuBaercs pasHula Mexy cpejHeH rc@n“, paccuMTaH-
HOii 110 MapkaM yriyOnenus 1 ocankoii, CHATOH Ha iﬁne, T.C.dp | #dp
TO B 9TOM CIIY4ae cyJHo uMmeer nporud wiu nep H MBI JIOJIKHBI YTOY-
HUTE 3HAYEHHE BojloM3Melenus cyauna. [lock y Ocajika cy/iiHa Ha MM-
nene npexacrasaser coboii Gonsmmii npoue Orpy’KEHHOH B BOJY 4acTH
cyana, 1o nporud wim neperu® OyayT ®,.Oojbiiel CTEneHd BAHATL HA
OmMOKY B ONpPEAETEHHH BOAOH3MEL] cy,uﬂa. B stom cnyuae Boaous-
MEILCHHE onpeneaacmM CIEnYIOIHM

1. OnpenenseM cTpesiky 11@ HIIH nepemﬁa cynna f=dyl- d‘*’r

d, +d_g
K __._.
2

3. Ilo }'anHEHH@I JIHEH Ocajke Cy/[Ha ONpelrenseM BOJAOH3IMeEle-
HHE Aoy A\

Aty xe 33&@0}1{% PELIHTL H BTOPLIM criocoboMm, 3a cuer onpeje-
JICHHS MONPABKHK BOZOU3MELLEHHIO ¢ ydeToM nporuba nubo nepernba:

1. On sem crpesiky nporuba uiam neperuba S=dpL-dpy

0.1 % eJIfieM MONpaBKy K BOAOU3MENIeHHIo cyiHa OAf = 0,74 q f,

®1 g —HHCI0 TOHH Ha 1 c™ OCaaKH.

3. YTounsem BOJOM3MEIIEHHE CYIHA Aypmoy

HeobxoauMo noOMHHTE TOJIBKO O TOM, 9TO B NEPBOM CIIy4ae Mbl He 3a-
JYMBbIBAEMCS HaJl 3HAYEHHEM TONPaBKH, TO BO BTOPOM clilydae HaM HeoO-
XOJIMMO 3HATH 3HAKM NONPABOK K BOJAOM3MEIEHHIO, KOTOPLIE TPHHHMAIOT-
cA:

— co 3HaxoM mmoc (+) — npu nporube Kopiyca cyjiHa U ;

— CO 3HAKOM MHHYC (—) — npu neperube kopnyca r .

2. YTounsiem cpeHio y CyaHa  depym =

3-il aTan pacyera — onpeelieHHe BOJIOWIMEIIICHHS ITPH PasHOCTH B
MJIOTHOCTH BOJBI.
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B3 L) 3

Eciv mioTHOCTH BOJAB OTJIMYAETCs OT crangaprhoi 1,0251/m°, 10 B
ITOM cliydae HeoOX0AMMO PAaCCUMTHIBATE MOIPABKY K BOJOH3MEIICHHIO, 32
pPa3’sHOCThb B IUIOTHOCTH BOJbI 10 (hopmyiie

pr=p

oA, = ‘A rie

Py — YNehbHas INIOTHOCTh BOJIbI B MOMEHT H3MEPCHHA;

p — yAenbHas MIOTHOCTH BOjbI crangapthas (1,0251/m),

A — BOJIOH3MEILLEHHE CYJIHA. Q

4-ii sTan pacyera — onpezenenue nonpasku Ha nuddepent cyana. Q%(b

[lpn puddepente cyjna, a NPaKTHYECKH NPH HAXOXKIACHHH CYANd B
SKCITyaTallMH, OHO BCEr/la MMEET PasHUIy B OCAiKax HOCOM H KOpMoH. B
ITHUX YCJIOBHSIX, [IPH OIPEIE/CHHH BOAOM3MEILEHHS CYjHa, 0/IMMO
ONpeeNsThL NONpaBKy K BOJOH3IMEIIEHHIO Ha ,uutl}t])&per_n,@mux nonpa-
BOK JBC.

[lepsas nonpaBka BBOAMTCH, eci auddepent meree | % OT JIHHBI
Cy/IHA MEXIy HEPIEHIHKYISIPAME H ONPE/IeseTCs na@opmynm

1) PR
d,,- dthjzlﬂﬂqu(ﬁ
d R

5 Bougy =100 7
L,, — AJMHA CYAHA MEXLY TEpIeH]] Apamu;

g —4Hcao ToHH Ha 1 M. ocakK {C KpHBBIX);

X, — abcuucca uenrpa Tﬂ*@@mlom&uu JAEHCTBYIOLICH BaTEpJIH-

HHH B METpPaXx; K
D,.(d,—-d,) — mddep ﬁ{%me'rpax.
Heobxoaumo qu@%u , 4T0 3nayenue abcuuces X, npHHHMACT-

Cs CO CBOHM 3H4KO MECT:

— 3HAK IO @, ecau LT muomann gefcreyionieid BaTepiMiuM pac-
MOJIOAKEH B H MHJIEIS;

— 3HAK ¢ (—), ecin LT geiicTBylomieii BaTep/IHHHH PacnoioxeH B
KOpMY Hiesnst.
B NONpasKa K BOJAOM3MEIEHHIO BBOAKTCH, ecinu auddepent

cyaHa Gonbiue 1% oT JUIHHBL Cy1HA MEHKLY TIEPIEHIHKYJIAPAMH K Onpejie-
nAercs

d,—d)
aﬁMl :50_( M x) _A”llc:.u
L, Df-

Ml M

rje Tf — u3menenue auddepenrtyiomero MoMenta Ha 1 cM Ha

EAMHHILY H3MEHEHHA CPeJIHEH 0CajIku B TM/CM. M.
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JUist BRIYHCAEHHA OTOH BEJIMUHHEL TPOU3BOIHM CNICAYIOUIHE IeHCTBHA:

— G KPHBBIX 3IEMCHTOB TEUP-BTH‘IE-CKDI‘U HEITPE)KH. CHHMAacM 3HaAYEeHHE
auddepenTtyioniero Mmomenra Ha | oM (dm,) JUIs CpejiHei OcajiiK, YBEIu-
yeHHOM Ha 0,5M | paccUYUTRIBAEM 3HAYEHHE BETHYHUHBI Om;;

— C KPHBBLIX DJIEMEHTOB TEOPETHUECKOr0 YEpTexa CHHMAEM 3HAYEHHE
auddepenTtyiomero MomenTa Ha 1 cM ocaaku omy., JUIS cpeiHel ocanku
ymeHbIeHHoi Ha 0,5M ¥ paccunTHIBAEM 3HAYCHHE BEIMYHHBI Oms;

— onpenenseM WiMeHeHue aAuddepenTyionero MomenTa Ha 1 cm Ha'l M

M3MEHEHHs cpejiHel ocazku 1o opmyne: Q‘b(b
am oa
D = Ay (g, +0.5) = A -(dy, = 0.54) (&Q
3nak BTOpOi monpask¥ K JuddepenTy Bcerjaa noJo bHBIH. Du-
3HYECKHH CMBIC]T NONPABKH 3aKITIOHAETCs B TOM, 4TO Offa) yuHTHIBAET ¢op-
My 00BOJIOB. o

UKDH‘{ETEHBHD'E BOOJOM3IMEIIEHHE HAxXOIHM H%E:}’MMH BEIIHYHH — BO-
JOHU3MEIIEHHS ¢ Y4EeTOM M3ruda, Nnonpasku Ha 6@ HEHHE TIOTHOCTH BOJIbL
 JIBYX nonpasok Ha guddepent P

S
A= Agt 6A ,+8A,+ SA, >

3nas BONOW3MEIIEHHE U paccq@a 3HAYEHHE BEIIMYHHLI, COCTOAMICH
H3 Macchl Cy/JH4 MOPOXKHEM H MBIX 3a114C0B, HAX0AUM (OMnpejlensem)
KOMHYECTBO NMPHHATOIO rpyz@

KPUBLHIE ﬂﬂ@"{ECTM. MACIITAE BOHXAHA

B mccnnya'r:auh\n\zy;mu MOJKET MMETh 3HAUHTENLHBIA nudbepent, a B
ITHX YCJIOBH ejnenue obbemMHoro Bogonsmenienns U abcuucesl X, ,
no 3HaYeH I{%Eﬂﬂﬂﬁ OCA/IKM, MPHBOJINT K CYNIECTBEHHOH NMOrpPENIHOCTH.
[Toarom rja Tpebyercs 60bLIIAs TOYHOCTL BRIMHCIEHHH BOJOH3MENE-
HUA HCChl X, , MX CIIENYET ONPEAETATL C NTOMOUILIO JHArpaMMbl- Ha-
Zﬁn it macmrrabom BOHIKAHA, wm KPUBBIMH TUIOIIAJIEN

HI'OYTOB (puc. 13).

Macmrabom bomkana nosssyores caeayiommum obpasom. Jlonycrum,
4o cyano umeer audpepent na kopmy d, # d, . Ha xopMoBOM H HOCOBOM
NepnesinKyaspax OTKIansIBaEM 3HauYeHus d, W d, , 1 COeAMHsIEM UX TIps-
Mot unued AB, xotopas u3obpaxaer JIeHCTRYIONIY IO BATEPIHHHIO.

Yrobul onpepenuts miomans mnanroyrta (HOmycTHM, wnanroyra Ne
8), U3 ToukM nepeceveHus AeCTBYIOMIEH BATEPIHHUHE CO CIESIOM HINAHTO-
yT1a (a) NpOBOAMM TOPHIOHTAILHYIO NpAMYIO (ab) 10 nepecedyenus C cooT-
BercTBylomei kpusoi nunomaan mmanroyra. Mamepus otpesok (ab) B

20



mMacirabe nm}maﬂeﬁ HMNaHTroYyTOB, HAXO0AHM IIOUIdb l'lDI‘p_‘f}I(EHHOﬁ Hac-
TH wnanroyra Ne8., Eciiv M3MEpHTE IUIOAAH NOTPYAKEHHBIX YacTel Beex
IIMAHNOyTOB, B TOYKAX MEPECEYCHHA ICHCTBYIOULICH BATCPIMHHHN CO BCCMH
IINAHTOYTAMH, TO Mbl MOJKEM OINPEAENHTL BOJIOH3MELICHHE CYAHA H NO-
noxeHue abeuueesl HEHTpa BEJIMYHHbLL B COOTBETCTBHH C IIPABHIJIAMH 1IPH-
OJMKEHHBIX BLIYMCIICHHI M pacueTHBIMH (POPMYJIaMH.

A "-.:? = /
/ o /'/"/i/f/f’f Y
A I AL A0, Q@‘b
p 7 5 e A Q
> ;i s, i 7 |4
_ Pl
7 & [ﬂ & % 3 s 7

Puc. 13. Macwrrab Bonkana

Hnorpa, ans ynobersa nmojib30Banus, KPHBBIC HA Magﬁﬂﬁe Bomxana

3AMEHAKOT l.IH(IJpOBb[MI‘I HIKJIdMH, CGOTBETCTB}‘IOIHH@JHH‘{GHHHM o=
maaeit wnanroyros (puc.14).

o2 (T2 Bl
e 5

Puc, 14, b@'ﬂﬁ bomkana B BAJIC KB TWIOMANCH WINaHroyTron
N\

CTPQE@H I[10 WIAHT'OYTAM ¥ BATEPJIVMHUAM

Crpoe 3/ LInanroyTaM npejcrasiaser coboi KpHBY10, OPAHHATLI
HCITD]}DH bl NOPYAMCHHBIM B BOOY ILNIOLNAIAM HITAHTOYTOB, 110 OIpe-
Ame@ (0ObyHO rpy30BYI0) BarepiaHHHIO, a abcuMcchl ONpeaensaioT
MOJIO’EEHHE NAaHroyTOB 110 JJIMHe cyaua (puc. 15).

Crpoesylo no naHroyTaM BLIYEPYMBAIOT [0 TOYKAM, JUIA Yero Bbl-
YHCIIEHHLIE 3HAYEHUS JIOLAAM KAXKAO0ro TEOPETHYECKOro WNanroyTa or-
KJIQ/IbIBAIOT B COOTBETCTBYIOLIECM Maciutabe Ha opauHarax. OcHoBaHHeM
ITHX OPAHHAT CIYXHT ITOJIOKEHHE JAHHOIO MIAHI0YTa 110 JUIHHE CYyHA.
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PHC.15. Crpoesas 1o mnaHroyTam

Crpoesas 1o mimanroyTaMm UMeer clielyiolne cBoicTsa: ‘b'
— IJIOWAbL CTPOEBOii paBHa 00 BeMHOMY BOJIOM3MELIEH $
— abcuucca LT nuomanu crpoesoii onpejenser ab y X. nentpa
TsKeCTH (Bemumnae) C , morpyskeHHoro B Bofy obbema C:ﬂua,

— k03 HIMEHT MOMHOTH TUIOIAIN crpneaﬁﬁ@neﬂ koadduumenTy
NPOAOJIEHOR NOJHOTEL 00BLEMHOTO BOJIOH3MELLE

Seo 2o Voo s LBE. 05 -
S Bk ﬁﬂ%(b‘

CTPOEBASI TI0 BATEPJI MH@ npencrasnser coboil KpHUBYIO,
abcumcenl KOTOPOi MOKa3LIBAIOT m@ aJld BaTEPIHHUI, a OPAMHATEI — 110~
JIOKEHHE KamJ0H Barepiun 0 Beicote., CrpoeBas 10 BATEPIMHHIM
CTPOMTCSH TI0 TOHMKAM, JJIs Ha OCH OPJAMHAT HAHOCHAT MOJIOWKEHHE TEO-
PETHYECKHX BﬂTﬁpﬂHl—lHﬁ% O FOPH3OHTAIIH — OTPE30K, ONPENENAIIHIA B
BLIOpanHoM maciuTaféuLIomans cooTBeTCTBYIONIEH BaTepanunk (puc. 16),
Q Crpoesas 1o sarepjauuusm obna-
JlaeT CIeYIONMMH CBOMCTBAMMU:

zh %;n
?—r\‘% - — nomaaL cTpoesoi no mobyio

T O Z  patepaMHMIO paBHA OGHLEMHOMY BO-
_,(%h S 2y JIOM3MELIEHHIO T10 Ty BATEPIIMHHIO;
BS I
" v '/ : — opmanara 1T nnomanu
d &3 ‘ / ! I CTPOEBOH MO TY K€ BATEPIHHHIO,
2 " " | onpenenser anmuukaty LT (Z,),
1 e b } norpyxemuHoro B Boay oOnema
{ ola £ Cyaua;
5 7 — K03 dHUHEHT MONHOTH CTpOe-

F BOH 10 KOHCTPYKTHBHYIO BaTepiiu-

Puc. 16. Ctpoesas no pareprunuam ~ HHIO paBeH  kodhuuueHTy Bepry-
KabHOH MOJHOTSI CyaHa
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Sewp _ V. _CylBd _Cy _
S S-d ‘ebdl a
Crpoepast 110 WINAHIOYTaM M BATEPJIMHMAM SBIAIOTCS XapAKTCPHCTH-

KamH (POPMBI TEOPETHUYECKOIO KOPIYCa M MCHOJB3YIOTCH MPH MPOEKTHPO-
BaHHH 00BOJIOB KOpITyca CyI0B.

KPMBASI BOIOUSMEINEHMWSA U T'PY3O0BAS WKAJIA
AN

s onpejenenus BOJOM3IMEIIEHUA cyaHa, npy moboi ,ueficruyiomeiicb
ocajke (BaTEep/IMHHH ), CTPOAT KPUBYIO, BbIPAKAIOULYIO 3aBHCHMOCTL BO
M3MELICHHS OT ocajiku cyana. [Ipy 910M npejinonaraercs, 4To cy,uu@u-
JIHT Ha POBHLIH KHJIb.

[one3ysch BeIMHCIEHHBIMK 3HAYCHUAMH 00BEMOB, Mﬂﬂﬂﬁ@;mmb
KPpHBY10 H3IMCHCHHHA Gﬁ'bEMH'DFG BOJOH3IMCLUCHHA B BBBHGH@ 1 oT ocall-
ku cyana (puc. 17). C.)

$‘Z>

4

Puc.17. Kpussie BOAOHIMEIICHHA

V —mna %ye 00BEMHOE BOAOH3MELICHHE;
d - a HAYAILHOTO BOJOH3MELIEHHA]

oV CT BOJIOM3MEILEHHS OT NprHeMa rpysa éV=P.p;

@Qupnpﬂm OCAJIKH.

[lonbzoBarhes KpHBOM 0OBLEMHOTO BOJOM3MEILCHHS, HIM IPY30BLIM
pasmepom, HeoOXoAMMO crieiyiolmM obpasom:

— Ha ocH abcuuce oTknagsiBaeM B Maciitabe BenHuuHy 00LEMHOIO
BOJIOM3MELEHHs cyaHa V;

— HA OCH OpAMHAT OTKAAAbIBAEM OCA/KY d, COOTBETCTBYIOULYIO ITOMY
BO/AOH3MELICHHIO;

— Ha ocH abcuHce OTKa/biBaeM lpupaiienne o0LEMHOI0 BOLOH3ME-
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HieH|s 6V MOJNY4EeHHOE OT NPHHATHA KAKOro-To rpysa P W M3 nojyyueHHO
TOYKH BOCCTAHAB/IMBAEM MEPINEHIAHKYIAP 10 MEpPeceyeHns ¢ KpHBoi 00n-
EMHOT'O BOJIOH3MENIEHHS, TOYKa A;

— W3 TOYKH A TPOBOJIHM MOPH30HTANLHYIO NMPAMYIO HA OCH OPAMHAT W
MOJIy4aeM HOBYIO OCAIKY CyaHa d , @ 3HAYHT W NIPHPAIICHAE OcanKH éd

Taxum oOpazom, kpuBas 00BLEMHOI0 BOJOM3MENIEHHS W TPY30BO# pas-
MEp IAI0T BO3MOKHOCTE ONPEAENATh BOJAOHIMEIICHHE H IPY30BO# pasMep
MPH IaHHOH ero ocajake Wi, HaodOpOT, OCANKY CYHA NPH 3alaHHOM BO-
JOM3MEIeHHH Ge3 BBINOTHEHH!s PACETOB. v L %(b'

Yacro mius o1oit ke uenu nonassytores [PY30OBOUW HIKAJIOH, x
pas COCTOMT W3 IIKaJIbl BOJAOU3MENIEHUs], IKAL! Ae/iBeiTa, Kb
TOHH Ha | (OMH) CAaHTHMETP OCAIKH W INKAIL MOMEHTa, U
mero Ha 1 M.
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Puc. 18. ['pyzosasa mxana
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Jlanunas ua puc. 18 rpysosas 1ukajia COCTOHT U3 JIBYX 4aCTEH:

— JIeBas 4acTh MOKa3bIBAET HAMEHEHHE XapaKTEPUCTHK IJIaBYyYECTH 11PH
M3MEHEHHH OCa/lKH CY/IHA B IPECHOH BOjE;

— npaBas 4acTh MOKa3hIBACT M3MEHEHHE XapaKTEPHCTHK IJ1aByuYecTH
INPH H3IMCHCHHH OCAaIKH CYIHd B MDpCKﬂﬁ BOIC.

I'PY30BAS LIKAJIA BXOAHT B COCTAB OCHOBHOH JOKYMEHTALHH
cyHa. [lpu nocTpoeHHH rpy30BOH LIKANL IPHHHMAIOT, YTO CYJAHO CHIMT
Ha POBHBIH KHJIb, TJIABACT B BOJC H3BECTHOM II0THOCTH, @ KOPIYC HE HME-
et u3ruba. Peasibubie YCIIOBHA ILTABAHHA CYJIHA, KaK NPpaBHJIO, OTIIHYHEL OT N
PHHATHIX, & 9TO HPHBOIMT K NOTPEIIHOCTAM 1PH ONPEIENCHHH BOJOH3T,
MCILICHHA 1O FP}'BBBUH HMKIC H, B KOHCHHOM HTOI'C, K omubkamM B on
JIEHHH KOJIMYECTBA TEPEBO3MMOro rpy3a. B Takux ciyvasx BuYMCHHITCH

MONPaBKH K BOJIOH3MENIEHHIO: )
— NOMPaBKa K BOAOKH3IMEIICHHIO HA H3MCHEHHKE [JIOTHOCTH 3 pTHO#
BOJIBI, C)
Sh-= A M, >
Py $
rae A — BOJOM3MEIEHHE 110 IPY30BOH LIK O’

£ — IIOTHOCTE BOJILI B J@HHbIH MO

]

P1 — MJAOTHOCTE BOJIbI, IPHHSATas cuerTe rpy30BOH LIKabl.
— NONPaBKa K CPe/IHeH 0cagke npu H\@HHH aAnddepenta od ,
d -d s
ﬁdf E 2$ L1y
rac ddy  —mnonpaska HEl ocajike;
d,, d, — ocank 4 HOCOM H KOPMOii;
L — JUIH Ha;
F — HENTP THIKECTH NJIOIIAAN JAEHCTBYIOUIEH BATEPIHHHY;
X, -@cuucca HEHTPa TAMKECTH ACHCTBYIOWEH BaTEP/IHHUH,
KOTOpas Ge 3Hakom (+) nmmoc, eciv  F pacnosioxkena B HOC OT
MUICHS H amm (=) munyc, ecnu F pacnonoxeH B KOPMY OT Mujie-
s (lm M TeopeTHueckoro weprexa). Haiins nonpasky k cpenmeit

npu nannuud auddepenta, onpeaensieM NonpaBKy K BOJO-
HHI'D npu nanuuuk auddepenra:

d,—d
oA = od  -100 qm=%-xf-wu-qm,

-

i€ 4y — KOJIHYECTBO TOHH, M3MEHAIOWMX ocaaky Ha 1 cM (onpenens-

€TCs 10 IPY30BOii 1IKale Ha JaHHYI0 CPE/HIOI 0CallKy);
dA  —nonpaska K BOJAOHIMEILICHHIO.
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K npo4nM KpHBBIM, KOTOPbIE HEOOXOHMO UMETE HA CY/HE, OTHOCHTCA:
— KpuBbIe abcluce, HeHTpa THAKECTH TUIOMA/IH BATEPIHH K]
— KpuBbI€ a0CIHCe HEHTPA BETHYHHBI;
— KPHBBIE AlMTHKAT LEHTPA BETHYUHBI,
— KpuBBIe KOODDUITHEHTOB NOMHOTHL.
Bce kpuBele niaaByvectd, kpome macmitaba bomkana W crpoesoit no
HINAHroyTaM, HaHOCATCH HA OJHH YepTek, KoTopslil nasuiBaeTcs KPMBLIE
DJIEMEHTOB TEOPETHHECKOI'O HEPTEXA (puc. 19). Q
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Ha sToM deprexke CTPOST TaKKe pPsJiI KPHBBIX, XapaKTEPH3YIOLIHX OC-
TOHYMBOCTh CY/IHA.
ITOT uepTex ABIAETCs 00A3aTCNLHBIM CY/IOBBIM JIOKYMEHTOM H BKITIO-
yaer B ceba:
— 00BEMHOE BOJIOH3MEIIICHHE CYHA;
— MACCOBOE BOJIOH3MEILEHHE CyAHA;
— ILIOILA/Ib BATCPJIHHHIY;
— YHMCHO0 TOHH HA | oM. ocaikH;
— abemuccy 1IT;
— abenucey 11B; N
— anmukary L[B; N
—abeuucey LT nnowanu I'BJI; ng'
— TonepeYHbIi MeTaleHTpUIecKHnii paauyc; Q
— NPOAOJILHBIN METAUEHTPHYECKHH paauyc; ‘b&
— MOMeHT HHepuuK naowany ['BJI orHocHTensHO NPoa0aLHOMH !@,&
— MOMEHT HHepuuH nnowaan ['BJI oTHOCHTENLHO nuncpeuuu@“,

— anIJIHKaTy MeTalleHTpa; Q .

— K02 DHLHEHTHI NOJHOTEI,

KoH4ecTBo KpHBBIX Ha JHarpaMMe MOIKET JOXO/IHTh Q})Z.G. Hna
onpejeneHus snadenus Jioboli BeMMYHHBL O Auarp: KPUBBIX
DJIEMEHTOB TEOPETHYECKOI'O YEPTEXA OJIHMO:

— 110 OCH opaxHaT (0CAlOK) OTKIAIbIBACM CP 10 OCaKy d (1. A);

— W3 T. A NPOBOAHM FOPH3OHTAILHYIO 1P JI0 [1epeceyeHus ¢ Hy -

HOM HaM KpuBoi (nonyctum Z,, B 1. B) }1@ CKdeM TIEPIEHHKYJIAP HAa
ock abeuuce (Touka C);

— Ha KPHBOH Z, HAX0/IWM Macll KaKOH OpJIMHATEL OTCUET;

— no ocH abeipce cHuMaeM 3 ue OC u yMHOXKMB Ha macrrad,
HAX0[MM HYXKHOC HaM 3HauycHue apiuHarel (y nac Z,=16%0,2 m = 3,2 m).

[To cBoeMy conep:kanu erojukaM pacuera auarpamMmsl KPUBBIX
IJIEMEHTOB TEOPE ECKOI'O HEPTEXA moryr ornu4arscs oT
IIpG,.[[H{J)KBI-IH(JFI BBILLL OMY, B KKIOM KOHKPCTHOM ClTY4ae€ NEpell Ha-
yaioM paborTsl HE@HMO 03HAKOMHTLCH C METOJQHKOH A/ JaHHOH Jua-
rpammbl. Q

BA@ NJIABYYECTU U T'PY3SOBAS MAPKA

Jns 00 "(;wmmn Ge3011aCHOCTH MIABAHKA KAXKI0€ CYAHO A0DKHO 00-
nanarh JICJICHHOH notenuuansnoil nuasydecrsio — 3AIIACOM

nmﬁa CTH.

3drfac niaBy4ecTH Cy/iHa onpejensercsa (XapakTepu3yercs) BelTHYHHOH
HEHNPOHHLACMOTD JJIA BObI obbLema Kopnyca, paclo0oXeHHOTO BBIIIC
JICHCTBYIOLIEH BaTEpIMHUH. 3anac MmiaByyecTdH HENOCPEICTBCHHO CBA3bLI-
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BAlOT ¢ BBICOTON HajBojaHoro 6opra — uem on Goasiiue, TeM GoabiMe 3a-

Nnac 1nJjaBpy4ecTH.

3anac IJIaBy4yecTH 0DBIYHO BHIpAXKACTCA B [MPOIEHTAX OT BOJOH3-
MELIEHHA CYIHA C NOJHBIM I'DY30M H ABJHCTCA OTHOCHTENBHLIM 3amna-

COM IIaBYHCCTH.

[To ocnosunomy ypaeHenuio nnasydectH — 3AIIAC TTIJIABYYE-
CTH pasen macce rpysa, KOTOPbIH CyJ1HO JI0JDKHO NMPHHATL CBEPX YyiKe

Haxojsmerocs Ha Gopry cyaHa rpysa, 10 €ro NOJHOrO NOTPYKEHHs
(IMTOJIHOH TIOTEPH TTJIABYYHECTH). 3anac nnasyyecru Bhipaiaer-

CH OTHOLICHHEM:

A=Y1 100%,
Vv

N
N
&S

raeVy, — HaaBOAHLIH 00BLEM HENPOHHIIAEMOIO KOpIIyca CY i
OTHOCHTENBLHEBI] 3anac MJIABYUECTH PasiiHyeH y paam@*runun CY/I0B

H COCTaBJIACT:

O

— JUIS NTACCARUPCKHX cyn0B — okono 80 %; Q
— JUIs TPY30BBIX CYJI0B — oxono 25-50 %; cb,$
— 11 HAJIMBHBIX CYI0B — oxodo 15-25 %

Ha ocunosanun tpebopanuit Mexayna
MapKe Oonpefesercs HauMeHbIlas BhICOT

H KOHBCHIIHH O IPY30BOH
anpojgHoro bopra s THIIOB

CY/10B, paiioHa MJIABAHHUS H BPEMEHH . Jlna xouTpons na boprty cyjHa
HaHocutca ['PY30BASI MAPKA. MHYAI0T OOBIMHYIO H CHEHHAIBHYIO

['py3oBas mapka Ha cy

MEJNCYHAPOIHYIO I'PY30BYIO Mﬂgk{b

HOCHTCA crneayroum obpasom (puc. 20):

Ha KaHdIoM GG]JT}"' B Cpe H_Bro 4acTH HaHOCHTCH rOpH30HTAJIbBHAA JIHHHA

Puc. 20. I'pyzopas mapka

nnunoi 300 mm — TTAJIVE-
HAA JIMHHWUS. Bepxunas
KpOMKa TOH JIHHHHM NpPOX0-
JIAT TI0 YPOBHIO BepXHEeH
KpoMmKkH nany6Horo jucra.
3nak rpysoBoi Mapku npem-
crapaser cobodl konwluo ¢
HapyxHbiM auamerpom 300
MM, KOTOpOE mnepeceKaercs
FOPH3OHTAILHOH  JIHHHEH
JUTHHOH 450 MM.

Bepxuss kpomka 95ToH THHHH POXOMT Hepes 1enTp kpyra. Han ro-
[JHBDHTEJ'[I:HUﬁ muuueli nanocures obo3HaYEHHE OpraiH3aliii, HadHavYHuB-

IIEH ITY MapKy.
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Ha 21oM uepreme CTposT TaKKe p#l KPHBBIX, XapaKTepH3YIOUIUX Oc-
TOHYHBOCTL Cy/iHA.

IroT HCPTEHK ABJIACTCH o0s3aTeNLHBIM CYJOBbIM NOKYMCHTOM H BEJIIO-
yaer B ceds:

— obbeMHOE BOOOH3IMCIICHHE CYJIHA,

— MAaccoBOE BOJIOM3MELIICHHE CY/IHA;

~ [J1011a/1b BATCPJIHHHH;

— YHCJIO TOHH Ha | M. OCalIKH;

— abeumcey 1T;

— abcuucey LIB;

— anmmkary 1iB; QQ

—abeuucey LT nuomanu I'BJI; cgéb'

— NONEPEUHbIH METALCHTPHYECKHHN panunyc; @

— [POAOJILHEIH METAUEHTPHYECKHH painyc; ;

— MOMeHT nHepuuH miomaau ['BJI otHocuTensno meuﬂii OCH;

— MOMEHT HHepuuM mnomanu I'BJI OTHOCHTENILHQII epeUHOM OCH;

— anuIMKaTy MeTaleHTpa; ‘b'$

— k03¢ dHIMEHTBI TOJIHOTHI.

Koiu4ecTBo KpHBLIX Ha JHAIDaAMME wnuxumn 1o 20. Jins
onpeaeneHls 3nadenns JoboH BEJIH‘{HII 0 auarpamme KPUBBIX

%‘b»

JIEMEHTOB TEOPETHYECKOI'O EXA neobxoaumo:

— 110 OCH opAnHaT (0canokK) m‘x@unaem CPEHIOI0 0calKy dy, (1. A);

— 13 T. A NpPOBOJMM TOPH3OHTANBHYIO NIPSMYIO JI0 EPECEUEHHS C HYK-
HOH HaM KpUBOMH (,uuuycm& B T. B) u onyckaem nepnesjiukyisp Ha
ock abcumce (rouka C); %

— Ha KpHBO#H Z, H MaciuiTad v 0T Kakoi OpJIMHATEI OTCUET;

— no ocu abcumec cuumaem 3nadenue OC M ymMHOMHB Ha MacwiTad,
HaxoJIHM Hymme@\( 3HayeHue opauuarel (y vac Z,=16x0,2 m = 3,2 m).

[To ceoem EpPIKAHHMI0 X METOjIMKaM pacuera auarpammbl KPUBbIX
TEOPETHHECKOI'O HEPTEXA Moryr oTau4arscs OT
i BBILIE, TOITOMY, B KQ%C(IOM KOHKPETHOM CilyHdae nepej Ha-
Thl HEODXOAHMO 03HAKOMHTLCSH ¢ METONWKOH JUIS JIAHHOH JiMa-

SATIAC TUIABYYECTH U I'PY30BASI MAPKA

Jlns obecnevenus 6e30nacHOCTH MJIABAHHA KAXJIOE CYJHO J0KHO 00-
Jianars OonpenesiieHHod noreHuManbHoOi mmasyvectsio — 3AIIACOM
[TJIABYYECTH.

3anac niaByvecTH cy/lHa onpeaensercs (XapakTepu3yeTcs) BeJIMUHHOH
HENPOHHLUACMOTO [JIA BOAbI obbema KOpHyca, pacnojiOmcHHOrO BBIIIE
JieHcTByIOIIeH BaTepIMHHK. 3anac MJIaBy4ecTd HEMOCPEACTBEHHO CBA3bI-
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BAlOT C BICOTOH HamsoaHoro Gopra — yem on Gosbinke, TeM Ooabmme 3a-

Nac MmJiaBy4ecTH.

Janac NIABYHECTH 00b1uno BLIpRKACTCH B IMPOLUECHTAX OT BOOOHI-
MECIICHHA CYIHA C MOJHBIM I'PYy30M H SBJIAETCA OTHOCHTENBHLIM 3amna-

COM TUIABYYECTH.

[lo ocHosnomy ypasHenuio nnasydectd — 3AIIAC TIJIABYYE-
CTH pasen macce rpysa, KOTOpbIH CyIHO JOJDKHO NPHHATH CBEPX YIKE
Haxo/smerocs Ha OOpTy CyaHa rpy3a, 0 €ro MOJHOTO NMOrPYHMEHHS o
(ITOJTHOU TTOTEPH TUTABYYECTH). 3anac nnasyuectH ampa;xae%b.

CH OTHOHICHHCM:

A=Y1100%,
v

S
N
>

eV, — HajBOAHBIH 00BEM HENPOHHIIAEMOT0 KOpIyCa Cy /I
OTHOCHTENBHBIH 3anac NJIABYYECTH paljiiueH y paa@x- THITOB CY/I0B

H COCTAaBJIACT,

— JJISl MACCAXKUPCKUX cy 0B — okono 80 %;
— JUISl TPY30BBIX CY/I0B — oxoJio 25-50 ¢
— 17151 HAJTABHBIX CYJIOB — 0KOJIO 15—

Ha ocnosanuu Tpebosanuii Mexayn

$‘bﬂ

HOH KOHBEHLHH O TPY30BOH

MapKe onpeiensercs HauMeHbIas Bh OF4 HaROMNOrO Gopra st THIOB
CYJ10B, paiioHa niasanus M BpeMeHproza. [lns konrpons na Gopry cyana

Hanocurca I'PY30BAS MAP
MEXCYHAPOJHYIO IPY30BYIO ME

Pa3nuualoT oOLIMHYIO H CHENHAIBHYIO

['py3oBas Mapka Ha CYIR€ HaHOCHTCA cheayronmM obpasom (puc, 20):

HA kKoM Dopry B Cpeit

Puc. 20. I'py3osas mapka

HEH €0 YaCTH HAHOCHTCH FOPH3OHTAIEHAS JIHHHA

munoit 300 mm — [TAJIYE-
HASl JIHHWUS. Bepxuss
KpPOMKa 3TOH JIHHUH TPOX0-
JUT TI0 YPOBHIO BEPXHEH
KpoMKH nanybHoro ymcra.
3nak rpy30B0H Mapku npej-
crasiisier coboit konelo C
Hapy#HbIM JHamerpom 300
MM, KOTOpOE MepeceKaeTcs
FOPU3OHTAILHOH  JIHHHEH
JUTHHOH 450 MM,

Bepxuss kpomia 3T0i THHAH NPOXOAUT Yepes uentp kpyra. Han ro-
PH3OHTANLHOI IHHHEH HanocHTCA 0003HAYEHHE OpraiH3aliK, Ha3HAYHB-

1€l OTY MapKy.
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Ha paccrosaun 540 MM OT neHTpa Kpyra, B HOC CYJIH&, NPOBOJHTCH
BEPTHKAILHAN JIMHUA C OTXOASUIMMH OT HEE OPH3OHTAIILHBIMH JIMHHAMH
sunoit 230 mm — I'PY30BBIMH MAPKAMMW. DTH Mapku oTMEUaIoT 1o-
JIOEHHUE NPEIENbHLIX IPY30BbIX BaTEpPIHHHH cyana. B mexaynapojanyio
rpy30BYIO MapKy BXOJIHT CICAYIOUIHI psjJi MapoK:

— nerusis rpyszosas mapka JI (S) — 910 paccrosnue Mexay BepxHeit
kpomkoit [1AJIYBHOHW JIMHHUM u sepxueii kpomkoii Mapku JI u onpesens-
€T JIETHHIT Ha/IBO/IHbIH DOPT Cy/iHa JIETOM IIPH TLIABAHHK B MOPCKOIi BoJIC;

— 3uMHsA Mapka 3 (W) cooTBETCTBYET 3UMHEMY HaJIBOJIHOMY DOpTYs.
MOJYYEHHOMY YBEJIMYEHHEM JIcTHEro HaapoaHoro bopra na 1/48 nert
OCAIKH; Q

— 3uMHAA rpysoBas Mapka Ceseproii Atnantukn 3CA (WNA) 1@,(‘.}?-
108 jiuHo# bonee 100,5 M pasHa 3uMHEMY HAIBOAHOMY OOpPTY (RIS Cy-
nos menee 100,5 M paBna 3uMHeMy HajBoAHOMY DopTy mioc M ¢ 0bo-
snayeHuem WNA; .

— Tponuyeckas rpysosas mapka T (T) pasna .HET}@ HaIBOJIHOMY
Gopty, ymensinennoMy na 1/48 nerneii ocajuku, »

— rpysosas mapka juis npecHod soawl I1 (F @ucmcﬂ B KOpMY OT
BEPTHKANLHOH JauHHK M pasua JIETHEMY aHoMy Oopry, yMeHb-
IIEHHOMY HA BEJIMYMHY H3MEHEHHS OCAIKH [epexoje cy/iHa u3 Mop-
CKO#M BOJIBI B [IPECHYIO; >

— TpONHYECKas rpysosas mapka npecuoii Boasl TIT (TF) pasua
TPOITHYECKOMY muausojanomy , YMEHBLUWEHHOMY HA BEJIHUYMHY
H3MEHEHHS OCAJKH IIPH lepe yiHa U3 Mopckol Boibl (o =1.025) B

npecuyio (o= 1.00).

Ha cynax-necoso § Bhinosnenun Tpebosannit Ilpasun kacalo-
HIHXCH IEDHC'I]]}’KH,HH:’%H PasMCILICHHA, YKIAIKH H KPCILICHHA paspe-
aeTcs YMEHBIIEHHE HaBoHoro GopTa 3a CYeT NaByyecTH Jieca Ha na-
nybe, a JIECH Y30Basi Mapka HaHOCHTCs ciesa (B KOpMY) OT 3HaKa
rpy3oBoii mapiu,(puc. 20).

n Ha naccaxupekux cyaax (puc. 21) HatHocsr-

p ¢ Cs JIOTIOJIHMTE/IBLHBIE IPY30Bbi€ MApKH JICJACHHA
Ha OTCEKH, KOTOpLIE Ui OCHOBHOI'O BapHaHTa

! NEepeBO3KH naccaxXHpoB 0003HAYAETCH 3HAKOM

03 Cl, a nns OCTaIbHBIX BApHAaHTOB 3Hakamu C2,

o2 C3 u 1. 2. Or1a rpy30Bas Mapka HaHOCHTCS B TOM

ciyudae, ecid ojgobpennas PerucrpoM Barepiu-

€l wus JICJIEHHA HA OTCEKH HAXOJUTCH HHXKE MapKH

€aMoro BeICOKOT0 HaziBoAHOTrO GopTa cy/iHa.
Puc 21. I'pysosan mapka
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[IPEOEJIBHASA JIMHUA I[OT'PYXEHWUA

ITpu pacuerax MOpPexXO/IHBIX KA4eCTB CyJHa CYLIECTBYET Takoe onpe-
nenenne, kak [IPEJIEJIBHAS JIMHHUSA TTOTPYAEHU .

Cyjio cuuraercs (YCIOBHO) HEMOTOIIISIEMBIM, €CJIH NIPH 3aTOTUIEHHOM
orceke (orcexkax) ABAPUMUHASI BATEPJIMHUS ne nepecekaer npe-
JENBHYIO JIHHHIO NOTPYKEHHA.

[TpeensHas MMHAA MOTPYIKEHKA - ITO JIMHKA, HAHECCHHAN MApalUielib-
1o qunuk Gopra cyaHa HuKke nany6noit munuu na 76 mm (puc.22).

o TEmn PYRSGHAA
e n“;."..“ ZuEEER Bor H (b
— Q) :
I '\n-unﬂm“ (&

$‘Z>
Puc. 22. [lpenensnas nHHHA MOTPYKEHHI ),
[NIONIEPEYHAA OCT%@!%IBOCTB

OcTOHYHBOCTE - OJTHO H3 BAKHEHIIHX M@Xeﬂmﬂx Ka4ecTB Cy/iHa, Ka-
catoneecs 6Ge30MacHOCTH NiaBanus. YTpATa OCTOHYHBOCTH MOYTH BCErAa
o3Hauaer rubens cyiHa, a oueHb 4 M OKHIaxa. YMEHBIIEHHE OCTOM-
YHBOCTH HE NMPOABIAETCH BH,H,HM@GP&S{]M, 32 HCKIIOYEHHEM YBEIHYe-
HHS [EepHOJa KauKH, H OKMIER) CY/IHA, KaK NPABHIIO, HE I0/03pERAET O
rpossmeil onactoctH. [lo @31‘0’[‘ pa3zien Teopun kopabiin HeoOX0MMO
H3yuark 0cobo BHUMA

Jns Toro yrob HO TJIABAJIO B 3a/laHHOM PaBHOBECHOM M0JI0XME-
HHH, OTHOCHTELHO TOBEPXHOCTH BOMLI, OHO JIOJUKHO HE TOMNBKO Y/OBJE-
TBOPATH YCIIOB @JMHQBEBHH:

% Y= Ye=X,

X, =X; zZ EY,
HO %&h cnocoOHBIM COTIPOTHBANTLCS BHEIIHHM CHJIAM, CTPeMSIIIHMCS
H €ro M3 PaBHOBECHd, @ MOCNE NPEKpalienus JCHCTBHS THX CHJI
BﬂBBpﬂU.[ﬂ.TI:CH B nepBoHauaibHoe nonokenne. CiaenosaTensio, paBHOBE-
CHE Cy[HA AODKHO OBITH YCTOWYHBBIM HJIH, JIDYTHMH CIOBaMH, CYJIHO
JI0JIKHO 001aaTh NMOJOKHTENBHOMH OCTOHYHBOCTHIO,
Taxum o6pasom, OCTOHYHUBOCTD — a10 cnocoGHOCTE CY/HA, BEI-
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BEACHHOI'O H3 COCTOAHHSA PABHOBECHS BHEUIHMMH CHJIAMH, BHOBL BO3Bpa-
WATLCS K NEPBOHAYAIBHOMY MOMOMEHHIO PABHOBECHS N0OCIIE NPEKPaLICHHs
JICHCTBHA ITHX CHIL, T. €. OCTOHYHBOCTH NPOABNAETCA, KOr/A CYJHO Ha maa-
By ¥ Hakjnousercs. OCToiuMBOCTL MPH NONEPEUHBIX HAKJIOHEHHAX CY/HA
nassiaercst [IOIIEPEYHOM OCTOMYMBOCTBIO u B 3aBHCHMOCTH OT
YIJIOB HAKJIOHEHHSA JEIHTCS HA:

— ocToH4YMBOCTE HAa Manbix yriax kpena (10-15°) — HAYAJIbHAS
OCTOMYUBOCTh;

— OCTOHYHBOCTL Ha DOJLIIKX yTrilax KpeHa.

Haxnonenue cyjina MOMXKET NPOMCXOJAWTL 110J| JACHCTBHEM Iapbl CHIL
MoOMEHT 2TOH 1apbl CHII, BLI3LIBAIOIIMA OBOPOT CYJHA BOKPYD IPOAOIIL-
HOH ocH, Oyner naswiBarseas KPEHALLIUM MOMEHTOM u obosnayaer cgb
M, (M)

Eciin kpeHsiiuii MOMEHT, NMPHIOKCHHBIH K Cy/AHYy, HapacTracr
NEHHO M HE BBLI3LIBAET YIJIOBLIX YCKOPEHHH, a [:JIE,LI,GB&I‘IBJH:-HO Hep-
MK, TO OCTOHYHBOCTL IIPH TAKOM HAKIOHEHHH Ha?.hmacr TH‘JE-
CKOM, nanpumep, npuem Gajuiacra B GoproBoii Tank Gop mBap-
TOBHOIO TPOCA. &)

Eciu kpeHsiiui MOMCHT JIeHCTBYCT Ha CyIHO MT HHO H IIPHUBOIANT
K BO3HHKHOBEHHIO YIJIOBOIO YCKOPEHHS M MHEpL X CHJI, HAIIpUMED,
nopeis Berpa B Oopr, b0 0b6peiB GykcupHoro 4, TO OCTOHYHBOCTS,
HPOABIIAIOMIAACA TIPH TAKOM HAKJIOHCHHH cy@ naspisaercs JTMHAMM-
YECKOM. >

Crarnyeckas OCTOHYMBOCTh xdpmc@yercﬂ BOSHHKHOBEHHEM BOC-
CTAHABJIMBAIOLIEIO MOMEHTA.

Junamuyeckas ocTroHYMBOCTL krepusyercss PABOTOM storo mo-
MEHTA OT Hauasa H JI0 KOHIA e@wuc’mun.

TEOPEMA sﬁg@ [IONEPEYHEM METAUEHTP U
METAIEHTPUUECKUM PAUYC

[Tpu nsyuen@aqaﬂbﬂnii OCTOHYHBOCTH PACCMATPHBAIOT TAKHE Ha-
KJIIOHEHHS CY/HA, [IPH KOTOPBIX €ro BOJAOH3MEILEHHE OCTAETCA MOCTOSNH=
HbIM, @ csl b opMa norpyKeHHOH HacTH Kopryca, HasbiBae-
mas PAQ OB bEMHbBIMH.

PJMHHH, COOTBETCTBYIOIIHE PABHOOOBEMHBIM HAKIOHEHHAM CYy/1-
na, HazsiBarotes PABHOOBBEMHBIMUA BATEPJIMHHUAMM.

Jlunus nepeceveHus AByX paBHOOOBEMHBIX BATEPIMHHA HA3LIBACTCA
0CB10 PaBHOOOBLEMHOIO HAKJIOHEHHA,

Ocp GeckoHeuHO MAIOro paBHOOOBLEMHOrNO HaKJIOHEHHS NPOXO-

JIHT YEPE3 LEHTP THKECTH ILIOLIATH BATEP/IHHHH,
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[lepBbhiM, KTO JOKasal yka3aHHbIE BbIILE CBOHCTBA paBHOOOBEMHLIX
Barepaunui, Ouii JI. Diinep.

Jlus ynpoleHus Npon3BoJICTBA PACUETOR HAYAILHOW OCTOHYHBOCTH
JIENIAIOT Psiji ONYCKOB:

— TIPH HAKJIOHEHWH CYJIHA MEHAeTCs TOJIbKO (opMa norpyxeHHol yac-
TH KOpITyca cy/iHa, a 00beMHOE BOJIOH3MENIEHHE OCTAETCS TTOCTONHHBIM;

— TPH HAKJIOHEHWH CY/IHA LEHTP BEJIMYMHBI MOTPYKEHHON YacTH CyjHa
C, Kax paBHOJCACTBYIONIAs CHJI NOJUICPXKANMS, ICPEMEIIACTCS B CTOPOHY,
HAKJIOHEHHS 1O J1YTe OKPYKHOCTH C UEHTPOM B TOKE m, KOTOPas HA3LIBAY,
erest TIONEPEYHBIM METALIEHTPOM; N

— MONEPEYHBI METALEHTP M HAXOJAWTCS B TOUKE NepeceyeHus ﬂ@aa-
JIEHHS CHJI TIOJICPIKatvs HAKJIOHEHHOTO CY/IHA W JIHAMETPAIh i‘f&%mncm-
CTH CyaHa.

Jlonyetum, uTO CYAHO Noj AeHCTBHEM BHEUIHHX cnn@ennm&m MO-

MEHTa M,,. NMONYYHIIO NMONEpeqyHoe HAKJIOHEHHE HA M yron 0 (puc.
23), Toraa nedTp BenHYHHb C NEpeMecCTHTCs B TOY ' M cuna nojyiep-
KAHUA A, NepneHiuKynspHas HOBOH jaeifcTByio BarepauHuu, Oyaer
HanpasJieHa noj yraom 0 k auaMeTpaibHol 1 octd. Touka nepeceye-
HHS HOBOH CHJIBI MOJAEpPIKAHHS Ac ,L{HaM HO# MJI0CKOCTERIO CYHA H
OyJieT nonepevHbIM METALECHTPOM M1,

Mo % l'[nnc:ncem-{e LIEHTPA TSHKECTH
" Qeynna G B 9THX YCIOBHAX OCTaeT-
ﬂ_’_ff ! Q Csl HEM3MEHHBIM, 4 CHJIA THKECTH
<l i @ 8 P Oypner nanpasjieHa TeEpreHH-

Y K A ——=[V8.4 g1 KYWIPHO HOBOH BaTEPIHHHH.
B | + gﬂﬂ\ Taxum obpazom cuna ‘I:IIH(ECTH
£ ' ’ P u cuna nojnepxanus A = yV
}‘1 a OyayT napamiesNbHBl ApYr ApYrY,
+ NI \ HE.HPH.BHEHLI B MPOTHBONOIOMKHEIE
Puc. 23 ﬁucmhr HAYAILHOI CTOPOHBI W HE JIEHAT Ha OJHOM
n @"un OCTOIYMBOCTH BEPTHKANLHOH NpsAMOiA, a, crneno-

BaTeabHO, 00pasyloT napy cui ¢
rme:t{§ GK — o603navaeMBIM CHMBOJIOM /. DTa napa CHJl CTPEMHTCS Bep-
HYTh CYIHO B NepPBOHA4YAIbHOE Nonoxkenue. Bennunna nueva / 3aBHCHT OT
pACCTOSHMS MEXY METALCHTPOM M H UEHTPOM TskecTH G, mG.

Dra senuuna nassisaercs HAYAJILHOM MFTAHEHTPH'—IECKOH
BBICOTOH — A.

Paccrosnue 0T METalenTpa J10 [eHTpa BelHYHHEl mC Ha3kBaeTcs
IMOTNEPEYHBIM METALIEHTPHYECKHM PAJIHYCOM u obo3na-
HaeTCH — r.
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C y4eroM NpHHATHIX paHee AONYLICHHH O MOCTOAHCTBE MOJOMKECHHS
HONEPEYHOro METaleHTpa M, MOMKHO CKa3aTh, YTO 3HAYEHHE NONEPEUHOro
METALICHTPHYECKOI0 paguyca B Mpeaeiiax MaibX YIJIOB KpeHa ocTacTcs
HEH3MEHHBIM H MO¥KeT ObITh BEIMHCIEHO o dopmyne:

P &
v
rje J; — MOMEHT HHEPIMH IUIOLIAIH BATEPIHHHH OTHOCHTEILHO
MPOA0JIBHOH OCH.

OrcrosiHue NONEpedHOro METaueHTpa m | ueHTpa sennuuub C or
HOBHOH 1nJ10ckoCcTH 0003HA4a10TCS COOTBETCTREHHO Z, ¥ Z, W MOI'YT
nonyuenst (custel) ¢ KPMBbLIX DJIEMEHTOB TEOPETHUY
YEPTEXA. Tam e MOXKHO NOJY4YHTh (CHATH) 3HAYEHHE MET: rpy4e-
CKOro pajuyca r.

BosBbllicHHe (OTCTOSHHE) LEHTPA THKECTH CyiHa € 0T OCHOBHOH
mjiockocTH obo3nayaerces yepes Z; M Beerja JI0JIKH BKO PaccyMThi-
BaTLCA HA CyJIHE. >

Bonpoc 06 ocrod4MBOCTH HAKPEHEHHOTO cyﬂ@pemaﬂcﬂ HanpasJie-
HHEM JIEHCTBHSA BOCCTAHABIIMBAIOIIETO MGMEHT%Q

Mea hcnu@crauaaﬂuﬂammuﬁ MOMCHT
EE CTPEMHTEH BEPHYTHL CYJHO B NEpPBOHA-
mk Y MOJIOKCHHE PABHOBECHA, TO
p=— i = B aHaBJIMBalOIMH  MomeHnT M, B
a1 Ilﬁ’]’; @ M Cllydae, CYMTAETCH IOJIOKHTE b=
8,14 f“,‘gﬂ% [ i@ HbIM, OCTOHYHMBOCTL CY/AHA TaK¥e I0-
olz, @ JIOHHTENILHA — CYAHO OCTOHYHBO.
4% Ha puc. 24 nokasano pacnoioxeHue
Q CWJI, JIGHCTBYIOIIMX Ha CYJHO, KOTOpOE
— COOTBETCTBYET MNOJOKHTENLHOMY BOC-
Pic. 24 Cyg&mﬂqum cranapjusalomieMy Momenty. Takoi
0 MOMEHT HacTYINaeT, €ClIH LEHTP TsHKe-
% CTH CY/IHA JIEXKHT HHIKE MEeTalleHTpa.
®§ e B ciaydae, korja UEHTD THHKECTH
! cyaua (G JEKMT BbILIE MeETaleHTpa m
e x?\:’:-—,/j ,.E-'-{l"" (puc.25), TO BOZHMKAIOUMH BOCCTAHAB-
B my\2 g1  JIHBAIOWIMIE MOMEHT M,, CTPEMHTCSH €lle

Dosiblle OTKIOHHTE CYJAHO H3 NOJOHC-
HHA PABHOBECHA H HBJACTCA OTpPHIA-
TCAbHBIM, TdK KdK CTPCMHTCH CLIC
DoJIbILIE OTKIOHHTH CYJIHO H3 MOJIOHC-

R____._-——-‘“ HHUS PABHOBECHSA MO TOH NPHYMHE, YTO

HAITPABJICHHE CIo ﬂBﬁCTBHR CoBIa14acT

=
="
=
i

\

Puc. 25. CynHo veocroiuunso
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C HAIPABJIEHHEM JIEHCTBUA KPEHAIIEro MomMenTa M,, — cyJiHo HeocToHYH-
BO.

Teopernueckd MOXKHO JOMYCTHTh, YTO BOCCTAHABIHBAIOUIMIA MOMEHT
Mg, npH HaknOHEHWH cynHa, Oyaer paBeH HYJO, T.G. CHJa Beca CyaHa H
CHJIA NOJJIEPKAHMA pacrnojiaraloTcs Ha OJHOH BepTHkamd., OTCYTCTBHE
BOCCTAHARJIHBAIOIIETO MOMEHTA NPHBOJHT K TOMY, YTO NOCIE npeKpaiie-
HHS JICHCTBHA KPCHALIEN0 MOMEHTA, CYJHO OCTAHETCS B HAKJIOHEHHOM I10-
pasnuvHOM paBHOBecHH (puc. 26).
NIOMEHHIO MONEPEYHOr0 METalleHTpa
b O 3HAKE BOCCTAHABIHBAIOILIETO

¥ il = g, fly peTH cyana: Q
e .--EL" aXOJMTCS BHILIE LEHTPA Tﬂ

'H HHIKE IIEHTPA T W HJIH COBIa-
C HHM TO CYJHO HEOCTOHYHMBO.
aueu'rpuqecx um’re

[UECKO ;@Q(EICOTDH HA3BIBAETCS

. E 2
b &l F - I iz
MLF/) XE ' 1 TIONIEpeYHbIH MeTa %pacun-

BO3BLILICHUE MONEPEYHOr0 METaleHTpa H HTPOM TSDKECTH Cy/JHa B
HAYAITLHOM MO0JI0KEHHH PABHOBECH.

"ﬂﬂﬂp&'—lﬂﬂﬂ METALEHTPHYCCKAS l]- f‘l‘ onpeacaseTes pacCTOAHHEM
OT HeHTpa TaxkecTd G 10 nonepeyn Q} eTarienTpa m, T.e. orpeskom maG.
DTOT OTPE30K ABNSAETCH MMOCTOAL BEJIMYHHOH B KamJIOM KOHKPETHOM
cllyuae 3arpysku cyjina, Tak @ M LEHTP THXKECTH M Monepeynnlii mera-
LEHTP HE H3MEHAIOT CBOE OIEHHS IPH MAJILIX HAKJIOHEHHAX. B cBA3H
¢ 9THUM, ero yaobuo mn %‘@;‘L B KAYECTBE KPUTEPHS HAYAILHOH OCTOMH-
YHBOCTH CY/IHA. \\{@

METAI.IEHTPM‘;IﬁbKAH $OPMYJIA [ONEPEYHOM OCTOMUMBOCTH

B pe:i@\m're NEHCTBHA HA CYIHO HEKOTOPOI0 KPEHSAIEro MOMEHTa
My B C MOABJIEHHEM KPEHA BO3HMKAET BOCCTAHABIIMBAIONIMA MOMEHT
M,. memM ciyuae MoMenT M, nelcTByer B CTOPOHY, MPOTHBOTIONOXK-
HYIO ICHCTBHIO KpEHAIEro MomenTa M,,.

Haxnonenue cyna Oyer npogomkarses 10 Tex nop, rnoka anrebpau-
yeckas cyMMa 0DOHX MOMEHTOB HE CTaHEeT paBHa HYJIo.

A TaK KaK MOMEHTbI JEHCTBYIOT B MPOTHBOIOJIOKHBIE CTOPOHBI, 3TO
ycnoBue OyleT BBIMONHEHO, €C/IM BOCCTAHABIHBAIONIHA MOMEHT CTaHeT
paBHbIM Kpensiiuemy M, = M,,
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BoccrananidBaionuii MO-
[ MEHT OIPEACIsNCTCA POH3Be-

cal f ——— JEHHE CHIILI HA T1IEY40
AL B, M, =4 -GK
81 A2 §A 81 [neyo GK HasuiBaiQT Iuie-
Ej.ﬂ.i-;-——-""— T X { YoM BOCCTAHABJIMBAIOIIEIO
1:, momenta uin TJIEHOM CTA<
b TUYECKOM OCTOMUMB

e ' CTU u obosuauaior OyKBOM
\ el J , lem, @ TAK KaK OTPE30K AB-
JISETCs TONEpeuHo raieH-
Puc. 27. DneMeHTsl HAYANBHOH TPHYECKOH BLIWQ h, To u3
nonepe4HoH 0CTOHYHBOCTH npamoyrmauo@ “TpeyroJibHH-

ka mGK cne -
GK =mG -sin@ = h-sin @ wm M @@:h-sinﬂ

[Tpu manuix yriax kpena smecro sin 6 Mo Q:uﬂmmmm BCJHYHIY
yiuia 0 B pajgManax, Torjaa 970 BeIPaKeHue 1 umaer sug M,=A -h-0

dopmyasi:  M,=A-h Sin0 wu M,%%E b0 sBssioTC MeTaleHTpHie-
CKHMH (pOpMYyJIamMH MOTepeyHoi o BOCTH.

[To ananoruu mnojyvaeM MeETalCHTpHHecKyl (OpMYIy NpOAOJILHOM
OCTOHYHBOCTH Q

M! = AR sin W =A-H,- ¥,

[Ipoussenenne Ec&lpuﬂﬂm HasbiBaTh KOO(QdHIHEHTOM OCTOHYHBO-
CTH. YBEJIMUCHHE HITY YMCHBIICHHE Ko3(puiMenTa OCTOHYHBOCTH CBHJIC-
TEJILCTBYET O D@ﬂrmﬂymmem NPONOPUHOHAILHOM H3MEHEHHH OCTOMH-
YHUBOCTH. %

Iock monepeyHas MeTalEHTpUuecKas Beicota A=r-—a, 1o
topmy HYMHBI BOCCTaHABJIMBAIOIIETO MOMEHTA NPEJACTABHTCH B

c

BHJ
M,=A(r-a)-sin@=A-r-sin@-A-a-sinf,rne a=2,-2,
Merauenrpuyeckue GopMylibl OCTOHYMBOCTH 00BLIMHO HCHOJBL3YIOTCH

JUIA onpeJie/ienns yrios kpena wim auddepenta, navanbHoi METALICHTPH-
YECKOH BBICOTHI:

M#

M "
0= a0 g° =513 Ms . o M, pad: W'=573

A-h A-h A-H A-H,

o
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Mui 3HACM, 4YTO YCIIOBHEM CTATHYECKOT0 PABHOBCCHA ABJIAETCH paBen-
CTBO KPEHALIETO H BOCCTAHAB/IHBAIONIETO MOMEHTOB M= M,

Ecau Beipasuth yroa kpena B rpaaycax (1 paguan = 57,3), T0o nomyuum

_Ah-0 _A(r-a)-0
e B 5773
B npakrtHke pacyeToB 4HacTo MOJBL3YIOTCS MOHATHEM MOMEHTA, Kpe-
HAero cyano na 1 rpanyc M, , npunuman 6= 1°, Toraa

AN
N O
A i N
OTCHO,HE, JHaf Kpﬂ]-[ﬂ[lu‘lﬁ MOMEHT, PaCCUHTHIBAIOT KPEH CyHa (b&

00 - M X\
M,
Juddepentyrommii MOMEHT pacCYHTLIBAETCA ananor((jm obpazom:

mo o= B Ho, 1 Moy

s x (D‘[‘ Df =
o100 L7 100 L° .qud}d:%{g " m
B03MOKHO MPOM3BOJICTBO PACYETOB B Tﬁk@%ﬂ&ﬂm:
M =Ah-E ﬂ=5??3m 1°=s7o3 M.

<= T @k’ Y
Q

h:57"_3M¢; @%p-!; h:ﬂ?‘.Sp—.I,

3.53& E-ﬂ'

=2

METAHEHTPI/I‘IEC(&fI BEICOTA KAK KPUTEPUM HAUYAJILHOMU

[IONEPEUHOM OCTOMUYMUBOCTH

Merarenrputieckas gopmyJia nonepevHold OCTOHYHBOCTH MO3BOJAET
nuenmé%naqmmc BOCCTaHap/iMBawoniero momenta. Ho sror moment
HE %‘[pHSHﬂTh yA0OHOH Mepol OCTOHYMBOCTH, TAK KaK OH 3aBHCHT OT
yl@nﬁﬂamuueum cyana. Mepoi OCTOHYMBOCTH CUMTAETCs OTHOLIEHHE
BOCCTAHABJIMBAIOIIETO MOMEHTA K YIJIy HAKIIOHEHHS:

M,

Ak =

Irort ko duuHenT apngercs abcoMOTHLIM HIMEPHTEJIEM CTENEHH CO-
HpOTHEIJ'lﬂ'BMGCTH G}",H,Hﬂ BHEIIIHHM I{pBHHII_'[HM MOMEHTAM.
OpHako ¥ 3TOT NOKasarelb HE MOAXO0HT IS CPABHHTEILHOH OIEHKH
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HAYAILHOH OCTOHYHBOCTH CYIOB pPa3jiHYHBIX PasMEpOB, TAK KaK 3aBHCHT
OT pa3MepoB CyaHa,
[Toatomy Donee ynoOHO# Mepoii B oueHKE HAYAIBHOH OCTOHYMBOCTH
ABJISETCA 3HAYEHME €ro MONEPEHHOH METAIICHTPHYECKOH BLICOTHI.
Jns ycTaHOBICHMS JAaHHBIX, HE-

00X0/IMMBIX 1IPH NOJYYEHHH 3HAYECHUS
o o MONEpPEeYHOH METAUEHTPHYECKOH Bbi-
Y ol ' gy  COTbl, pacCMOTPHM pHC. 28 Ha KOTO-
3 pPOM MOKa3aHO OTHOCHTEJILHOE P -
t g NOMEHHE HEHTpa BeIMYrHbl C, a
& +—" Tskectd G M TONEPEUHOTO  giprate-
K Tpa m, CyJHAa HMEIOL] M0JIOHH=
4 ! S TENLHYIO HAYAILHYIO I EYHYIO OC-
i TOHYHBOCTS, :

Puc. 28. Beluncnenue nonepeuHoii 12K PHGYIII’C{BF’MH‘IU, 4TO norne-
METALEHTPHYCCKOH BBICOTHI peunas M Mueckas BblcoTa h
MOKET ObIT eJ/le/IeHa 110 0/IHOH U3

CIeNyIo pMyI:

h=r-a; h= Zﬁr@'? h=Z«Zg .

[Tonepeunas MerauEHTthlmKaﬂ@émma h onpenensiercsa ¢ NOMOLILIO
NOCHeAHNX [BYX paBeHcTB. AIll aThl MONEpeYyHoro meramenTpa 7,
LEHTPA BEJIMYHHBI Z. MOTYT @T Hal/eHbl 0 METaleHTPUYEeCKOH aua-
rpamme. OCHOBHBIE TPY]L M NpH BBIYHCICHHH TONEPEHHOH MeTalleH-
TPHYECKOH BBICOTHI CY 3HHKAIOT NPH ONpeie/ICHHH alllJIMKaThl 1eH-
TPa TAKECTH Z. ¢

Jlns onpenengnys aniuIHKaThl MEHTPA THKECTH CyjaHa Z, HA Cy-

nax obbvHO 1 3y1oT TabinMuHbIH METO1 pacyera.
01 ITneun (M) Momenre (Tv)
No ‘A%mrbn HArpY3KH Macca,
5 DW

B Takyio TabnMily 3aHOCAT BCE MACCOBLIE HArPY3KH H OTCTOAHHE HX
HEHTPOB THMECTH OT OCHOBHOH IJIOCKOCTH H OT MHIC)IA, mmbo ot ocHoB-
HO# TUIOCKOCTH M KopMmoBoro neprenaukyspa KIl.

Macca cyiHa npH 3aiaHHol Harpy3ke COCTOMT H3:

— MACCHI CAMOT'O CY/IHA MOPOKHEM;
— MAacChl IKHITAXKEA H 3aII4COB,
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— MACChI IEPEBO3UMOr0 rpy3a, I1aCCAXHPOB H T.J.

[Toce 3TOro BHIYHCASIOTCS CTATHYECKHE MOMEHTHI OTHOCHTENLHO KO-
OpAMHATHRIX MUockocTeil. Koopaunarsl HenTpa TSXECTH CyjiHa Z; onpe-
JIENIAIOTCS, KaK YaCTHOE OT JIENEHHS COOTBETCTBYIONIHX CTATHYECKHX MO-
MEHTOB Ha MACCOBOE BOJOU3MEIIEHHE CYy/IHA:

FetPid, p- X
B ﬂ ] g ﬂ. .

3Has Bce HEOOXO/IMMbIE BEJIMMHHBI MOXKHO PacCcuuTaTh HAYAILHYIO HO-
MEepeyHyio, a Mo aHaJOrHH M NPOJOJLHYI0 METAleHTPHYECKHE Bmccg,u
cyjHa:

&
>

hzzm_z{i
- m h=(Ze 4D~ Zg;
Bajowe, REY —
[ S : (b,
[ ] el %
of C X ™ N
” u“ ﬂ'\b-z +R Z,,
(2]
g(“ R Y, $ H, =R-
Q)

Puc. 29. Buiuncnenue nonepeuHoi @
METAUEHTPHYECKOH BRICOTHI ®

[lpn onpenenenuu a TANECTH Cy/IHA W rpy3a Ha NPaKTHKE MOTYT
BCTPETHTLCS HECKOJI paKTEepHBIX CIIy4aes NpHema rpys30s:
— MHOTIO namﬁ\%muqimm CYXOro rpysza NpHHMMAETCs B MYCTOH
TPIOM;
— MHOTO 11 rpy3a NpUHUMAaeTCs MOBEPX YiKe MOrpyxeHHoro rpysa;
- m‘uﬂa: %p}u MPHHUMAETCS B TAHK, 3allOJIHAS ero MojHOCTBIO, JHbOo
Hﬂ obpa3sys cBODOHYIO MOBEPXHOCTE.

M ciyuae B TAOMHIYYy BHOCHTCS KaXcaas HapTHs rpysa co CBOHMH
snauenusMu P, X, Z. 3nagenus X u Z Gepytca u3 tabsmil, a npu Ux oTcyT-
CTBHH MX 3HAYEHHS MONKHO CHATH C yepTexka OOKOBOro BHAA CyjaHa, Bbl-
nonHenHoro B Macmrabe, ¢ MoMomipio o0bunoi muneiixu (puc. 30) rpys
napruu B,

OTCTOSHHE [EHTPA TAHECTH HECKOJILKHX TPY30B OT KHJIs BLIMHCIISETCS
no gopmyne:
Bi Z % Patida Finit Dy

PI+P1+ “““ +pn

T

P
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FAC PyPyie-P, —Macca rpysos; Z:7Z,:..Z —otcrosnuc LT rpysa ot kuis.

B cynoBBIX YCIOBHAX JUIA ONPEICHEHHN OJOKEHHA LUEHTPA TAKECTH
rpy3a B TPIOMax M TAHKax MCHONB3YIOT CHElMAILHBIE YEPTEKH (CXeMbl)
pasMeleHs rpy3os, cMoTpH puc, 30.

/ "

4
3

EHE &

P
N
RN
o

i3

g B o L]

8
NN
13 é‘\

= 1 + H:lf
i 1|
! ol ‘o ‘
-1 g -". oS
74,9 ¢
= e e, |
&

[

Tawi V) mdyat , T 43 05 Tewn 1] sl ‘r.m'.ur'm*mp'i
419 )< 1V
2 off ]

Puc. 30. He MELICHHSA IPy3a Ha CyAHe

ONPEIEJIEHUE MEE HTPUUECKOM BHICOTH CYIHA
o

METOIOM KPEHOBA ¥ IO INEPMOLY EOPTOBOM KAUKMU

Kpome auann'nh‘ggmm METO/Ia pacuera HavaibHOM MeTaleHTpuye-
CKOMH BBICOTBI i@(a CYUIECTBYIOT M Jipyrue Meroisl. Tak kak npu mo-

cTpoiike cy MOrYT IPOHCXOAMTH HEKOTOPHIC IepepacipeeieHns
mace, a 00 H PACXOMACHHS MEHKIY PACUETHBIMH H JICHCTBHTCIIb-
HBIMH HUAMH AIIUIMKAT UEHTPA THKECTH CyJHAa H METaleHTprye-
CK Thl. Peruerp npeanHcal yrouHaTh HPOEKTHLIE JlaHHbLIE O 110-

JI0 1HH LEHTpa THKECTH CyJAHA HYTEM NPOBEIACHHA TaK Ha3biBACMOIO
OIbITa KPCHOBAHHA,

OnBIT KPEHOBAHM OCHOBAH HA HCIIOJIL30BAHMH (OPMYJIbi:
4 P & I = M Ep
A-1g6 A-1gf’
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rjae P —wmacca rpysa, KOTOpsIH NEepeMeNiaeTcs B NonepeyHo-
MOPH30HTAIEHOM HANTPABJICHHH,

L - mieyo, Ha KOTOPOE NepeMeleH JAaHHbIH rpy3;

A — BOJIOM3MENIEHHE, KOTOPOE ONPEAEIAETCH 110 KPUBLIM BOJAOHIME-
HIEHHKS, & IIPpH Hanu4uK auddepenTta BoIOH3IMEIIEHHE J0IDKHO
onpenensitees no macmrady Bomkana;

) — yros kpeHa OT NepeMELIEHHs rpy3a.

Kpenopauue cregyer npoBOAHTH NP CyaHe nopoxkHem. LlucrepHpl
JOMKHE! OBITE MO0 ocymensl, MO0 Noj npece, a AbANa CyXuMH. Hatta%ab,
HBIH KPEH CyiHa HE JloJnken npessiuars 0,5 - 1°,

Kpen-bamnacra fomxHO OBITE Takoe KOJIMYECTBO, YTODEI ﬂﬁ@lﬂh
MAKCHUMaJILHBIH yron kpena 2 - 4°. Kpen-6annact pasaensercs -8 pas-
HBIX YacTeil W pasmenlaercs Ha Bepxueil nanybe y Gopra ETPUUHO
HEHTPY TAKECTH NJIOWAIH AeHCTBYIOIIEH BE’I‘EpJIHHHHG)CﬂJI.E’H‘- CyaHa
CHHMAETCH JI0 HAYa/la KPEHOBAHMS KAK MOMKHO mquce@jmﬂ HAKJIOHEH U
CyJlHa ompeJlesisercss ¢ JOCTATOYHOH TOYHOCTHIO H@unnorpacbum WIH C
MoMOIILIO BECKORB.

Onpenends ¢ MoMOUILIO KPEHOBAHHS Yro OHEeHuA cyaHa @, no
thopmynie nojiy4aeMm sHaYEHHE METAEHTPHY il BeICOTHI cynua A. Tlocne
HTOT0 MOMKHO BLIYHCIIHTH anmmt-:a'ry HEHTPA TSKECTH Z, , TIPEIBAPHTEND-

HO OTIPEETUB M0 ME’I‘HJ.IEHTPH'-IBBK aMME BEJTHYHHY Z,,:
Zg =

Onucannniii cnocod onpe

JIOM KpeHoBaHuA obecrneun

crocod Tpya0eMok, 11po

n METAIEHTPHYECKOH BBICOTEI METO-
BICOKYIO TOUHOCTE pesynsTartos. Ho ator
Tesien H Tpedyer cnenHaibHOR NoJAroTOBKH.

[ToaTomy, B ycno AKCILIYATAllHH OrpaHHYHBAIOTCH ONPEAEIEHHEM
OCTOYHBOCTH Cy/IHA YIIPOUIEHHBIM CIOCOGOM — TYTEM MPOBE/ICHHS ONBITA
packauMBaHuA T.€. 110 neprojy BOpPTOBOH KavKH.

MerauenTpuiecKas BLICOTa, B 9TOM ClIy4ae, ONpeAensercs 1o nepuouy
cobcrBennyix konebannii cyna Ha THxoi Boje. [1pu aToM HyXHO clenars,
4TOOBI anus ObIIM CBODOIHBIMY H HH YEM HE OrpaHHYHBAIHCE. Ecin
CYJIH HT y NpHYATa TO NIBAPTOBHI JIOJDKHEI ObITE NoTpasnensl. Packa-
HHBAHHE CYJIHA NPOH3BOIAT MMYTEM TTOJHIATHA HJIH OITYCKEHHA Fp}l’:i& '[CTFIG]'I
neca). ITepuon xonebanus onpepensierca ¢ nNoMoubIo cexkynaomepa. Ha-
NOMHHM, 4TO MEPHOJIOM NMOJHOrO KoseOanHs HaskBalOTCA Konebanus me-
WY ABYMS MOCNEAOBATENLHBIMH OJIHOMMEHHBLIMH HAKPEHEHHAMH Cy/aHa
(nampumep, MakCHMAaJbHBLIH KpeH Ha JieBLIH OOpT, 3aTeM Ha MNpaBbli H
BHOBB /10 MAKCHMAIBHOIO KpeHa Ha JIeBbIH bopT).

Onpenenenue cpeanero nepuosa konebaHuii HYIKHO NMPOHIBOAHTL HE
MEHEE HEM [10 TPEM PACKAYHBAHUAM CY/IHA, B KWKIAOM H3 KOTOPBIX J0JHKHO
coBepmathes 4-5 KonebaHHi.
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Oﬂpﬂ,ﬂﬂﬂﬂﬂ h, o nNEpHoay Ka4kd, Halo NOMHHTE O BIIMAHHH MCEJIKOBO-
Abd. BIM30CTH rpyHTa HAYHHACT CKA3bIBATLCH 1IPH OTHOMICHHH MIyOHHBI
MOps K ocajike B npeaenax 4-5, a npy OTHOWIEHHH B 1,5 — nepuoji Kauku
yBesmuuBaercs Gonee yem ua 20%. lNocne onpenenenus nepuoga bopro-
BOH KaukH Cy/lHA METALCHTPHYEcKas Bbl-
cota Moxet OblThL onpencinena no gopmy-

Jlam:
B c-BY
R 4‘('2 5 h =[ ] .\\
7y T LD
rae r, — nepuoj 6oproBoii xaux@ Ha;
B — mupuna cyana; Q%
C — SMIHPHYECKHI (hunmenr,

KOTOpbIH BbLIOMPACTC B, 3dABHCMMOCTH OT
THIIA CyAHA (rpyznntﬁ; HE TTOPONKHEM —
0,81, B rpysy — 0,7 b0 u3 hopmyJibl

C = 0,7487 + 0,0456 B/d,, QN 00864 L,

H].'JH INEPEBO3KE JICCHBEIX T'DY30B, YYHTLI HTO METOJ ONpCIEICHHA
METEII.ICHTPH‘-IEEKDﬁ BBICOTEI IO TIEPHOIY TOBOH Kauku HENOCTATOYHO
TOYEH, PECKOMEHAYCTCA C OKOHYaHHEM I Y3KH OIIpCUCIIHTE h cnocobom

KPEHOBAHUSA C MTOMOLLLIO KpEH-ﬁaJm@ , HMEIOLIETO ONpeNelIeHHy10 Mac-
cy, no gopmyne %Q,
h=57.
Dae

rae P — macca kpen-0 <%ﬁ’l B TOHHAX;

| — paccrosuue eH-Baacra o AHAMETPAILHOMN MJIOCKOCTH;
A — Bozion3smetlienue cyiHa B TOHHAX;
() —yron B rpagycax.

Ilpu nofpyske neca na namyOy, Korjia BblCOTAa KapaBaHa JIOCTHraer

npumep OT pacyeTHOH, PEKOMEHAYETCH IIPOBEPITH OCTOHYHBOCTE 110

@ﬁuemmﬁ topmyie, a BMecTo kpen-DaulacTa MOXKHO HCHOJB30-
T&pun jeca, Macca KOTOpOro H3BecrHa.

I[Tpusenennas (opmyaa jiaer JAOBOJLHO TOYHLIH pe3yJibTar, €Cli s
ONpE/ENCHHs yria KpeHa HCHONb3YeTcs KHAKOCTHBIH KpeHOMEeTp, rie
yroJl KpeHa CHMMAeTcs He B rpajycax, a B JHHCHHBIX €IMHHLAX M 3aTeM
NEPEBOIUTCH B rPajLycChl.

H3 npsamoyroasHoro tpeyrojsuuka OZZo noayvaem:

2.1 _2-(z-2,)

r r

gl =
YyurpiBas, 4T0 NPH [EPEBO3KE JIECHOTO IPy3a BCErjla W3BECTHO 3HA-
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HCHHE ,l‘.l,D]T}’GTHMDﬁ METallEHTpH‘IBCKDﬁ BEICOTHI }I@E.,, KOTOpaa YCTaHaBIIH-
saercs B HHOOPMAIIMH mu6o HHCTPYKIIMEH, moxno 3apanee pac-
CHMTATE YIoJl KPeHa, IIPH KOTOPOM CHIEAYET NPEKPATHTE NOTPY3KY

S R B ]
é.ﬁdﬂﬂ

rie kﬂp" — JONYCTHMaA METAICHTPHYCCKAN BLICOTA.

o \
V3MEHEHVE OCTOMYMBOCTY CYJIHA N
1. TIPUEM HUJIU CHATHE I'PY3A Q%
OcToiiyHBOCTL Cy/lHA 3aBUCHT OT B3AWMHOIO PACTOJIOKEHHS ero
Tpa TAMKECTH H HNEHTPA BEIHYHHLIL. l'[pu MpHEME HJIH CHATHH I'pY3a =
er csoe nonoxenne G,C u nonepeunsiii Merauentp m. Cren BHO,
M3MEHACTCH W 3HAYEHHE METAIEHTPHYECKOH BBICOTHI. Q .
JIH CHHTHH

Hsmenenne meranenTpudeckoit BeicoThl h, npu npu%
masoro xosuvecrsa rpysa (B npeaenax 10-15% or mac
LIIEH!A), onpejenseres no gopmyne: $

‘?’:afp'[d+_zu_35§$% :

P R
oh = -[d +§— Z, = h]
A+P \ Q) A
rjae A — BOJIOH3MEIIIEHHE CYAHA u@ansm oneparuii;
P —wmacca rpysa (npu rmr@nc CO 3HAKOM IUIIOC, 4 NPH BEITpY3Ke
CO 3HAKOM MHHYC);
d — cpenuss ocan pax 0 Havaia rpy30BBIX ONEpalHii;

dd — u3MeHeHne €l OCa/IKH B PE3yNILTATE rPY30BLIX Onepanuii;
g — 4HCIO TCIHPI\H OJHH CAHTHMCTD OCAJIKH]

Zy, —pa ot LIT rpy3a 10 oCHOBHOH NJIOCKOCTH;
h - $ TPUYECKas BLICOTA 10 HAYaIa IPy30BLIX ONEpaiHii.

Hogro HEHHE MeTalleHTPHYECKOH BLICOTHI A’ mosyuaem npubanie-

HHEM ég:xu C TeM 3HAKOM, KOTOPLIH MOJyYyaeM 1pH peleHHH
h=h+h

@nu LHEHTP THKECTH NMPHHHMAEMOTrO rpy3a HE COBNAA4ET C JIHaMEeT-

PANBHOH MJIOCKOCTBIO CY/IHA, €ro MPHEM IPUBEIIET K NOCAIKE Cy/IHA € Kpe-
HOM

BOJIOH3IME-

P-Y
(A+P)-(h+n)’
rae ¥ — paccrosnne mexcy LT rpysa u AnaMeTpanbHOl M10CKOCThIO.

g =513
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2. IEPEMELIEHHE I'PY3A 110 BEPTHKAJIHA

Jlonycrum, 4TO Ha CyJIHE CH/MAIIEM, HA POBHLIH KMJIb U HAXO/ALIEMCS B
PaBHOBECHH IEPEMECTHIIH I'PY3 Ha paccrosinue [, cuusy Beepx, (puc. 32).

Tak kak B JAdHHOM Chy4ac BOAOH3IMCHICHHC CYIHA HC M3MCHHACTCH, TO
zh MEepBOE yCIoBHE paslosecHs cyina dyuer

= cobmoaeHo
T it h = yV=£, S
2/ - L LY Ho ot nepemeluenus rpysa HenTp o,
TsiiecTd G nepeMecTuTes B TouKy Gy
HAXOMSAILYIOCS Ha OJIHOH BEPTHKAIMC
NPEKHAM MOJOKCHHEM HEHTPRIIKECTH
, G , a cama BepTHKAJIb npoiié KaK 1
e 2y —/ npeske, uepes uenTp B&jiumns C.
L Tem cambim ﬁyu@uﬁmﬂﬂmm B1O-

Puc. 32. IlepemenicHue rpysa poE JCIORRS PEBH%\@“H
10 BEPTHKAIH N, =00

Lz

o itk
8 il

CnenosaresibHO, NPH BEPTHKAJILHOM I@MBMEJ{HH rpysa, CyJHO He
M3MEHHT CBOETO TOJIOMEHHA PABHOBECHA, B TIOJIOKEHHE LCHTPA BEJTHYMHBI
C u MeTaluenTpa m ocTanyTcs liEH3M6®MH.

B nannoM ciydae nepeMECTHECS TOJIBKO HLEHTP THMXKECTH CyAHA M3
ToukH (G B TOUKy (G; ¥ B HAIlIEM cﬁbf 4¢, MCTALCHTPHUYECKas BeICOTa

h = m'G u3MeHMTCs HA BEJ y 6h = GG, uMes onpeieeHnblii s3nax (s
JIAHHOM cJIyJyae Ha yMeH e).
Craenoparensnto, JHAYCHHE MMONEPEYHOH METALCHTPHYCCKOH Bbl-

coTsl Oyier pasuo: <

S

Fﬂt@(u: (-) — nepemeinenue rpysa BBepx.
(+) — nepemenienue rpysa BHH3;

M3 sroro BLEIP2AKCHHA CIEAYET, UTO HIMEHCHHEC OCTOHYMBOCTH Inpo-
HNOPUHOHAUIEHO MTPOH3BEACHHIO MACCHI I'PY3a HA BCJIHYHHY Cro nepe-
MCIIEHHA 110 BLICOTE.

3. IEPEMEIEHUME I'PY3A B I1OIIEPEHYHO-
OPU30HTAJILHOM HAIIPABJIEHWH

[lepemelienne rpysa B nonepeyHoO-ropu30HTAILHOM HaNpaBieHHH Bbl-
30BeT Kped cyana u cMeutenue LT cynna B HanpasicHHMH NapaieibHOM
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JIUHUM TIepeMeltenus rpysa. JlomycTum, Mul TIEPEMECTHIIN Ipy3 ClleBa Ha-
npaso (puc. 33).

Hauwansuas  nonepe4vHas
OCTOHYMBOCTE INIPH 3TOM He
M3MEHHTCS, TAK KAK AllIMKa-
Thl IEHTPa THKECTH, LEHTPA
BEIHYHHBI M METalleHTpU4e-
CKOTO pajuyca He mojy4ar
HHKAKOTO [PHpAIIEHH >

Cuna TaxKecTH cyaH -
JIOJKEHHAss B HOBOM HTpE

TsKeCTH G, W ojyiep-
\~ ~ AAHMS, NPHIIONK B HOBOM
nentpe Bengyunl C; GyayT
pfﬂ?. .3.5 ,ﬂeﬁm*mn@ 110 OIHOH BEpPTH-
Kanu, TNEPneHIHKYISPHOR HO-

BOH piunuu BUIL.

Cyano npuHHMaeT HOBOE MOJIOKEHUE P ecHs, HAKPEHUBILKCH Ha
yron €. MOMeHT CHIIbl, KOTOPBIH OSBRI pe3yaLTaTe nepeMerieHus
rpysa nonepex cy/ina, MoHo unpenem$ CJIEAYIOUIErO BhIPAKEHHS

M, = -cosf

P ¢ y
Bocceranapnusatonuii M{}ME@GEHD OMNPEJIENIHTH 110 METALEHTPH-
ueckoi (hopmyJie OCTOHIHBOETY:

ﬁc M,=Ah-sin@
Cyano, I-[anpeﬂ@ b OT NepeMeltienns rpy3a Ha yron @, Gyjer naxo-
JIUTHCS B PEB&HGM TOJIOXKEHHH TOJ| JICHCTBHEM 3TOH HM3MEHEHHOH

CHCTEMbI CHII,OBITOMY KPECHAIUH M BOCCTAHABAMBAIOIIMH MOMEHTHI TAK-
e OynyT b

§<Q Mgy, =M, 6o P-l,-cos@=A-h-sing

@um{ 9T0 ypaBHeHHe OTHOCHTENBHO yria 0, nomyunam dopmyity ans
OHNpEOcIICHHA YIia KPeHd IpH nonepevyHoM I'IEPBMEI.L['EI{HH rpysa

Pl
gl = —2
Y = Xk

HDCKGHLK}’ ¥roj KkpeHa 0 Mall, NMOCHEAHES BLIDAKEHHE MOXKHO 341TH-
CaTrhL B BHAOE

oLl

A-h
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[lpusesennoii popmynioii nonb3yoTea npu yriax kpena ue bonee
0—15°

4. BIUSITHUE HA OCTOMYUBOCTD CY/IHA T1OJIBELIEHHbBIX
['PY30B

Ilpn paccMOTpEHHH 3TOr0 BONMpOCAa NMPHHUMAEM JONYIIEHHE, YTO Ha
cyaHe B Touke ) , Ha paccTosHuH [/, OT JHaMETPaILHOH NJIOCKOCTH, Nojl-
Beten rpys P (puc. 34).

Ecnn o101 rpy3 3akpenuTh He-

Ly MOJIBHXKHO B TOUKE g, TO MOJ_ABH-
> CTBHEM 9TOr0 IpPy3a BO3IWKaET
e —--'_’;ﬂj_ﬂ!»- KpeHsmui MoMeHT, ORpehcise-
04 A 4 gn Mot no dopmyine Mé@'}’-a‘; npu

60 1 | ITOM CaM Ipy3 ﬁl@ 'csl Henoj-
By s M BHIKHO Ha M -HavalbHas oc-
= ' 11 T TOHYMBOCTE HE M3MEHAETCH.

k!

Ecnu ¥3 HE 3aKPEIHTh,

TO NpH _KREHE cyaua ua yron 0,
¥
RP') 3TOT EPY3 NEpEMECTHTCH B CTO-

pu%c%pena M3 TOYKH g B TOYKY

Puc. 34. BavauHe HA 0CTOHYHMBOCTE

NO/BEHICHHOIO TPy3a Juuuns noxseca Og; npumer

CTonoxkenne, TepneHIHKYIsipHOE

HOBO# Batepaunuu B1J11, a yron 1 Oyner paseH yray kpena cyana 0.
[lepememenue rpysa P JIBECKE, CO3/1aET JIONOJHHTENLHBINH Kpe-

HALIMH MOMEHT

\
rie [z — Bo3BbieHpe, ToukH noaseca O Hajl HEHTPOM THKECTH rpysa g .

H 1ak kak 3 pPEeHALIHH MOMEHT JACHCTBYET B CTOPOHY KpeHa Cy/Ha,
TO BOCCTAHABMMBAIOLIHHA MOMEHT YMCHBILIACTCH HA BEIHYUHY OM,, .
Hmes HHE BOCCTAHABIIHBAIONIET0 MOMEHTE, KOTOPOE HAXOIHTCA

Hﬂﬂ)ﬂ@&:
M, =A-h-sind

H, 3HdA 3HAYCHHC NONOJIHHTEIEHOIQ KPCHALIENO MOMEHTA, MBE MOMKEM
HAHTH HOBOE 3HAYCHHE BOCCTAHABIMBAIONIENO MOMEHTA:

P-1,

A

&% M,, =PI, sinf,

M!=A-h-sin@-P-1,-sinf=A-| h— -sin@
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Bripaxkenue, zanucannoe B aanHoi dopmyne 8 CKOBKAX, npen-
CTaBJIAET HOBOE 3HAYEHHE METALEHTPHUYECKOH BBICOTHI CYJIHA NPH HAJIH-
YKHH MO/BElIeHHOro Ipysa, T.e.

h,=h-P"2

A

Ecim BRIPA3IHTE MACCY INOIBEINEHHOID Ipy3a H BOJOH3IMELICHHE CY lI-

Ha B TOHHAX, TO MONPaBKa K METaleHTPHYECKOH BBICOTE HA BIMSHHE
MOJIBELLIEHHOr0 rpy3a Oyner HMeTh B

Sh = Pl

QQ’%
Taxum oBpasom, HalMUKE HA Cy/IHE MOJBEIIEHHOrO Ipy3a T K

YMCHBIICHHIO MCXOIHOH ME‘TH].IEHT]JH‘IEGIEDH BBICOTHI H K %HIEHHID

BOCCTAHABJIHBAIONIET0 MOMEHTA. @

M3 npusenennoi Gopmyisl BUIAHO, YTO BENHIYHHA nn@lm oh . He 3a-
BHCHT OT TOro, rjie B JaHHBIH MOMEHT HaXOJMTCH IpY3 MOCHE OTPLIBA OT
nanyObl. Cam npotriece noibemMa HiH orycKaHus rp@ne BJIMSIET HA BEJIH-
YHHY dh .

Benuuuna dh 3aBHCHT OT JUIHHEI [, HAYHH MOMCHTA OTpBLIBA Irpy3a
OT nauyOsbl, T.€. aHAJIOrHYHO nepememe:lm% y3a B TOYKY MOJIBECKH IO
BEPTHKAJIH.

Takoe nonoxkenue HEﬂﬁXDﬂHMD IBATh HA CYJHE NpH NOTBEME
THIKENIONO rpy3a coOCTBEHHBIMH C BAMH H IIPH I1€PEBO3KE MOJIBenIeH-
HBIX I'DY30B.

5. 3ATOIUJIEHHE CY LIX OTCEKOB XXHJIKUM I'PY30M

B npaxTuueckoi BHOCTH MOKET BCTPETHTHLCH 3 BHIA 3aTOILIC-
HHS II.‘-}"J'.IDBHX m"cexnh
1-ii B 0& OTCEKa 3aTONJIEH MOJIHOCTLIO, cBObOHOH noBepxHo-

CTH HET, OT €, HEPE3 KOTOPOE IMPOH3IOULI0 3JATONNCHHE, 3aCaH0,
Takoe 3a HE: Oyner anajJorHyno NpHEMY Ha CyJIHO TBEP/Oro rpysa
ero BJ Ha OCTOHYHMBOCTH CYy/IHA pacCHUTHIBAETCS 110 opmyie:
P P
Q oh= Jd Pty
A+P 200-g
2-i By, OOBeM oTceka 3anojIHeH YaCTHYHO, OTBEPCTHE, YEpe3 KOTO-

poe MPOU30LUI0 3aTOIICHHE, 3a/1e/1aH0, UMeeTcsl cBoD0IHAs OBEPXHOCTD
WHIKOCTH.

B atom cnyvae W3MeHEHHE OCTOHYHBOCTH 3aBHCHT OT HAJIHYHA CBO-
DOJHOH NMOBEPXHOCTH MKHJIKOrO Ipysa H €€ BIMAHHE HA OCTOHYHBOCTh
paccuuThiBaercs 1o gopmyne:
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A+P 2 " 12-A

rape P — mMacca BAHBILICHCH HHIKOCTH;
A — BOJIOM3MEUICHHE CYHA B T;
d —ocajka cyjHa 0 IpHeMa JKHIKOro rpysa;
g —4HCIO TOHH Ha 1 cM ocaaku;

3
e T .[d,},fi_f._z _;,,M],

h —MeTaneHTpHYECcKas BLICOTA JI0 IIPHEMa HKHJIKOro rpysa;

Q
Z, —orcrosune LT npusATOro 3KHAKOro rpysa oT Kuiis B M, (b'
dd — M3MEHEHHE OCAIIKH CYIHa;

p — IIOTHOCT KUKOCTH, T/M'; c&Q

k  —xoadduument Tabnuunbiii. ‘b«»&

[lpH n1pOU3BOACTBE PACUETOB MPUMEHSAIOTCH TabIHYHbIE Efam 8

L C) - .afi.rmua 1
MJIOTHOCTb MOPCKOH BD,[[I:I

P>
Mope 5 !‘\i 3uMa
Asonckoe 1 m3 @ 1,008
banruiickoe 1,012
bapenueso $ 1,028
Besioe & 018 1,020
bepunroso ® 1.023  —
Kacnmiickoe K 1,005 1,010
Oxorckoe %@ 1.025 ——
Yepnoe & 1,010 1,013
Snonckoe Q 1,021 1,028
Tuxuit QéalD 1,026

Am@ecxnﬁ OKEaH 1,024

@Q% Tabnuua 2

[UNIOTHOCTb APYT'UX KUJIKHUX I'PY30B

Hanmenosanue [TnotHoCTE, T/M3
benann 0,71 - 0,76
JIn3ensHoe TOIIHBO (0,86 - 0,88
Kepocun 0,78 - 0,88
Masyr 0.89 - 0,92
Motoproe Tormmso 0,86 - 0,90
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K — Tabmunsii kosdduumuent suibupaercs no rab. 3.

Tabnuua 3
(opma oTceka (BHI CBEPXY)
AR B g
¥ i /
i b b
i N\
= . k Q
1.0 0,0833 0.0833 QDQ’
0.9 0,0716 0,0780 @ ,
0.8 0,0615 0.0716 @‘b‘
0,7 0,0527 0,0678, .
0,6 0,0453 0
0,5 0,0390 36
0,4 0,0338 %%,0623
0.3 0,0295 $\$ 0,0605
0.2 0,0260 Q§ 0,0559
0.1 0,0232 0,0465
0,0 0,0208 &2” 0,0278
/ — JJIHHA 3&1‘(!““6HH[]®$GEK&.
b;, b —mmpuna 3aTon 0ro oTcekxa.

[Tpu srom

HYHHO
rpy3 uam obopyao e

(punmenT npoHHu@chn:

%
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V.

<

JIBATH, 4TO B 3aTOMJIEHHOM OTCEKEe MOXKET OLITh
B sToM cinyyae HeoOXOAMMO YUHTHIBATH KOAG-

HEM TIOMEILCHHS, M ;

)
P@& ofmem rpysa, .

Mo¥KHO BOCNOJNIB30BATLCA CHEAYIONIHM 3Hadenuem kodddmmm-
EHTOB [NPOHMIIAEMOCTH !

[Tomemenus, 3aHATHIE MEXAHH3MAMH, JIEKTPOCTAHIIHAMH
JKunbie nomenieHns 1 K1aj0BbIe 3a11acos
[lycThie HHCTEepHBI, He pedpukKEPATOPHLIE TPIOMA
[Mopoxnuue pedpuxeparopisie TpIoMa
AptroMobuiu 6e3 yrnakonku

0,85
0,95
0,98
0,93
0,95



ANAaTHTBI 0,18

BokcHTE ' 0,26
Bouku : 0.37-0.52
bymara B pynionax 0,23
Ty T 0.45-0.,69
Karanka B Oyxrax 0,85
Kayuyk B kunax 0,09
Koncepsel B simukax 0,30 &
Jlec 0,35%%»
Maprannesas pyna 0
Macno B simukax £
Myka B Memkax @%,29
INpobka B kumax @ 0,24
Puc B memkax.. Q 2 0,43
CenbCcKOX035HCTBEHHBIE OpY U * 0,82-091
Cranb JHCTOBasA. $‘Z) 0,68-0.74
Crans npyTKOBas Q! 0,56
Cranbibie Tpy6bI QQ 0,96-0,99
Xnonox @ 0,15-0,18
I1BeTHOM MeTaL1 B "y HIKax > 0,42-0,60
llemumonosa B kunax Q»$ 0,37
IlemenT B MemKax @Q) 0,41
Yaii B simMkax % 0,81
Hyryn B gykax Q® 0,71
3-if Bug. Obrem ot OJIHEH YaCTH4YHO, uMeercs ceobojiHas 1o-
BEPXHOCTEL H OTCEK ercs ¢ 3a00pTHOH BOJIOH.

Ipu Takux ymt(@ax JU1st OTHOCHTEJILHO HEDOJLIIMX OTCEKOB H3MEHe-
HHE MEeTaleHTp q%;oii BBICOTHI OTpe/ensieTcs 1o gopmyne:

- 27
<QQ p[:; "D i -[1 + —S—H
i{ od 4 S-5 |

&gazﬁar: d+—-Z, ,
A 2 f o
rae i, — MOMEHT HHEPILMH 3aTOIJIeHHOro oTceka / M */ xoTopsiii onpese-
asercs no opmyne: i =k-I-b°
k  — bBespasmepuslii koahduunenT 13 tab. 3;
I n b — pa3mepsl NOBPEXIECHHOIO OTCEKA;
¥, — paccrosHHE MeXIy LIEHTPOM ILIOMAIH TOBPEXKACHHOI0 0TCeKa
H JIMAMETPAIBHOM NI0CKOCTHIO CYIHA, M.:
S — oAk 3aTOMIEHHONO OTCEKa, M ;
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S —nnomans JeHCTBYIONICH BATEPIHHNM M, ONPEIe]EHHAs 110
thopmyne: S=a-L-B

S

a  — KOO(POHIMEHT NMOJHOTHI UIOMATA BaTEPIHHUKA: & = 1.8

6. BIIMAHUE CBOBO/THOM ITOBEPXHOCTH XUJIKMX I'PY30B

Ha cynax Bcerna mmeercs kuaxuii rpy3. Ecnu otcek cyaHa 3anojHeH
KHIKHEM TPY30M NOJHOCTHIO, TO NPH HAKPEHEHHMH Cyuua oH Oyjer Bs;:m

cebs kak TBepabIH TPY3. Q

Ecnu xe B orceke cyHa umeercs cBoboHas nﬂﬂepmocm@cex 3a-
TMOJIHEH JKHIKHM Ipy30M HE MOJHOCTBIO), TO MPH HAKpeH Cy/JHa 3Ta
HKHIAKOCTL TEPENLETCSl B CTOPOHY MOHHKEHHOro Gopt OBEPXHOCTH

KHJAKOCTH Beerja OyieT napamielibHa BaTepIHHHH, .
LleHTp TAXECTH 3TOH XKHUIKOCTH NEPEMECTHTCS @Tﬂqm K B Touky K'

(puc. 35). >
m B pesyibrare NEpPEMEIIEHHs TIOSIBHT-
\ CH JOIMOJIHHTENBHBI HIMH MOMEHT:

M yom =P-KK',

K D mK - Sin 6

e ] = - rje
£ <Al ‘_I‘f L’BK' > yKHa mK, N0 aHanoruu ¢ METAlCHTPH-
L. =T T qe& A/IHyCOM, onpeaensercs no gpopmyJe:
gL
Puc. 35 @ i I
\\Qﬁ P —macca ®u1Koro rpysa B TOHHax;
V' —obbem HHIKOCTH;
i, —M HHEPLHH CBOOOIHOH MOBEPXHOCTH HKHAKOrO Ipys3a OTHO-
CHTEJILH 0JLHOK OcH B (M *);

p <Q® JIOTHOCTD HKHIKOCTH.
éﬂmqnua KK' waxonurcs u3
— i
KK'=—-Sin0
V
Bo3Hukalomyi JONOMHHTENLHBIH KPEHALIHH MOMEHT OIpelelseTcs
no gopmyine:
Moow =1 p -Sin@ = p-i, -Sin@

H3 storo caenyer, uro B{J{:C'raHaBnHBamumﬁ MOMEHT C Y4eTOM JIeHCT-
BHS MOMeHTa cB0oD0/1HOH noBepxHocTH M, Haxonum no gopMmynam:
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M, =M_+M_,,

M, —BOCCTaHaBIMBaIONIHH MOMeHT 0Oe3 ydera cBoO0IHOH MOBEPXHOCTH
M,=A-h-Sinf

r
M, =A-H-Sinf
h' — MeraueHTpHYECKas BBICOTA C Y4€TOM CBODOIHOH MOBEPXHOCTH
h = h+éh .
f P ) 'ir i
dh=-2", Te. h'=h+ .
A A b4 QQ’%
M, pon=0-Sing ; My =AhSin@+i-p-Sin@ ‘b&
[TonpaBka METALEHTPHYECKOH BBICOTHI OT BIIHAHHA CBOOO nn

Bepxtoctu umeet seeraa OTPHIIATEJIbHBIH 3naxk.
MomeHT uHepUHMH cBODOJHOH NMOBEPXHOCTH iy BEBH@QT thopmsl
HDMEI].I,BHHﬁ H OIIpenenacTes: )

. b? @‘b'
— ILJIA NNPpAMOYTOJBHBIX OTCEKOR I. = ——%

%E’, il

— JUIH HENPAMOYTOJIEHEIX OTCEKOB H J'Il{)ﬁ HKOB i, = 36

M3 sToro 3HadcHue Nomnpaska M'ETE[IEH'I@EGK{}H BHICOTEI 'ﬁ}",ﬂ,GT

am ol
— 11 IPAMOYTOJBHBIX mccm% oh =

IZA’
®

p-l-b

=
2

— JUIS1 [THKOB oh=—

36-A

U3 NPUBEJIEHHBIX GO %«yn BHIHO, YTO BEIMYHHA NOIPABKH META-

LEHTPHYECKOH Bmesm h He 3aBHCHT OT KOJIMYECTBA JKHIKOTO Ipysa B

<b OTCeKax, a 3aBHCHT OT Pa3MEPCHHA OT-
'F CEKOB M 0CODEHHO ero WHpPHHEL, N03TO-
MY B OOBIYHBIX YCHOBHAX HeoOXoammo
obpamars BHHMaHHE Ha HAJTHYHE BOJIbI B
JbANaX W NO0A IUIMTaMH  MallHHHO-
KOTEIBHOIDO OTAEICHHA.

Ecin orcex zanonuute Ha 97-100%.,
TO BAMAHHE CBODOAHOH MMOBEPXHOCTH
OYJET OTCYTCTBOBATD.

A eciii OTCeK 10 LIHPHHE pa3/ieluThb
nonosaM (puc. 36), To BaMaHKHe cBobOI-
HOH NOBEPXHOCTH Cpa3y YMEHBLIIHTHCH
Puc. 36 B 4 paza.
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Ecnu BenuuyuHa MOMEHTA HHEPIMHU i, OTCEKA JIO JIEJIEHAS Olpeiess-
ETCH
. l-b°
i —
: 1 P
TO MOCHEe JEICHHA OTCEeKd 110 IIHPHHE NMOMmogaamM fx ﬁ}’,II',E:T DHPE,[[EHHTBCH
no gopmyne:

_ 1-(/2Y 21-6*/8 1-b° Q
]‘ =2. = = .
12 12 48 Q;b
N)
CymecTByer psji PEKOMEH/IAIHH [IPH HANHYHH KHIKOIro Ipysa: cb&
— 3aN0JHATH OTCEKH pekoMenayercs Ha 95% u Gonee; «&
— Pacxo/l JKHJIKHX 3anacoB HAYHHATE H3 BEPXHHX EMKOCTE
— npu GannacTHpOBKE HE IPHHMMATH BOIY Cpasy B HE(@IH:-K{] TaHKOB;

— u3berars DannacTHpOBKM Cy/lHA B pelice. o

7. TIOCAJIKA HA 'PYHT %ch'

ITpu mocajike Ha rPYHT H3MEHEHHE omﬁvgﬁu Cy/ZiHa 0DYCIIORIEHO
H3MEHEHHEM OCa/IKH, peaKiHed Menu (cnnz(Z@mTﬂpuﬁ mMeabs Oyaer 1aBHThb
Ha KOPIYC CyaHa) H KoOpiaHHaTaMu Megha 1ol peaknuu. Peakius menu
HA CY/JHO PaBHOCHJIbHA CHATHIO IpY3aB TOYKE Kacauus rpyHra (paHoH
JHMILA), @ CHATHE Ipy3a C JHHINA @JBE&T pe3koe CMelIeHHe BBEpX LeH-
Tpa TSXECTH CY/Ha, T.€. YMEHBIKIBHHE OCTOHYHBOCTH.

[Tocne nocankm cynna eJib POHCXOAHT H3MEHEHHE:
— OCaJIKH Cy/IHA HA B HY od,
— BOJOH3IMCLUICHHA 4 BenMHuHuHyY P.
S y
+d d +d'
5 @u - [ 1 Ah e .P = ‘W A
Pe YHTd Hd Kﬁpnyc R pﬂBHa CHJIIC IINaBY4HCCTH CO 3HAKOM MH-

HyC ( BhIpaxaercs yepes popmyy:
R=y-6V=y-§5-6d
rjie S — nomaIs BaTepIMHHK, KOTOPas HaXOJAMTCS U3 BRIPAKEHHS

S=a:L-B, rne:

a  — kod(pdHIUMEHT NOJHOTH BATEPIHHHH;
L, B — jnAHa B LIKPHHA CY/IHA.

HpH pacHeTax HaM TaKKe HEeOOX0IHMO 3HATH KOOpPAHHATLl TOYKH
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peaxuuu MenH K, t.e. Xp: Yg: Zg.

Y4YuTEIBASA, YTO LEHTP TSHKECTH YCHOBHO CHATOIO Ipy3a pacnoiio-
¥WEeH Ha JIHHIIEe, 3Ha4YeHue, Z; NpUHHMaeM paBHoe Hymo Zy = (.
H3menenune ocTOHYMBOCTH 1PH 110CAJIKE HA PYHT PacCUUTHIBAETCH

no dopmyne:
oh = - dhﬁ—k—zﬂ}
A+ P 2
B KOTOpO# BMecTo P noacrasnsior suasenue (— R), T.e. Q
- Xy
. {a‘+5—d—h—sz_ P
A+ R 2 Q
>
o

8. I1IPU TEPEXO/IE B BOJY JIPYI'OHA COJIEHOCTH

Ilepexon cyaua B Bomy JApyroi coneHoctd (ap prlnomnma)
TIPHBEJET K H3MEHEHHIO €ro OCAJ/[KH, a CIEIOBATENRHO K H3MEHEHHIO
MOJIOKEHHA LIEHTpa Bean4uHbl C W Cne/l0BaTeNLH Ei‘ﬁ.l&':n«»:t‘:}imﬂnvn«crr i)

B 3THX yCNOBHAX H3MEHEHHE METaleHTp OH BBLICOTHl PAacCYHTHI-

55::@(2,,—@,%@
R

rjedp  — pasHOCTb OOBEMHBIX BOJIbI OoUIbINCH H MEHbIIEH
CONEHOCTH B 1/M’;

d, Z,—ocajnka u Bﬂ35@na METALEHTPA [IPH [IEPBOM TOJIOKCHHH

Cy/Ha. @
QN op=p-p’

p  —obnemhdw macca Boabl GoabIIEH MIOTHOCTH B T/M’.

OCI&%MBOCTB HA BOJIBIMNX YI'JIAX KPEHA
ﬂ;;g@umeﬂun OCTOHYHMBOCTH Ha MAJILIX yIUiax kpena (1o 15°)

- BHOH OCTOHYMBOCTH, B OCHOBY OBLIM HOJOKEHBI TPH JIOITY e~
HHH:@

— IIpH HAKPEHEHHHM CY/HA LEHTp BenHuHHbl C nepemernaercs no jayre
OKPYHOCTH C LIEHTPOM B TOYKE /M — METALIEHTP;

— paBHOOOBEMHBIE BATEPJIMHHHA NEPECEKAOTCs 110 NPAMOM, HPOXOs-
lIeH 4epe3 LEHTP THAKECTH IUIOIIAH BATCPIMHHUH, PACIIONOKEHHOR B JlHa-
METPAILHON TLIOCKOCTH Cy/IHA;

— 3HAYEHHE MONEPEYHOr0 METALIEHTPHYECKON0 pajMyca r OCTAeTCA He-
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H3MEHHBIM.

OpHako B mpolecce SKCILIyaTaldd Cy/JAHA €ro HakJIOHEHHS YacTo
PEBLIIAIOT YUkl Kpena B 15°. B 9THX yCHOBHAX NPHMEHEHHE TPeX Bhillle
NPHBEJECHHBIX JONYILIEHHH OyeT NPHBOINTE K HEBEPHBIM Pe3yJIbTaTaM.

ITo 1ot npuuune Guina paspaborana Teopus OCTOHYHBOCTH CYJIOB HA
DonbIIMX yTJax KpeHa.

ITpu GonbiMX yriax KpeHa IPHHAMAETCS, 4TO:

— CY/JIHO HENb3s CYHTATE NPAMOCTEHHBIM;

— CHMMETPH3 IIEPEMEHHBIX BATEPIUHUN HapyILIaeTCs;

— OCH TepecedeH s AByX paBHOOOBEMHEIX BaTepIHHAHA cmemamTch%

— MepeMeleHre 1eHTpa BeinuyuHbl C ITPOHCXOIHT 110 xpnmw@pe-
MEHHOH KPHBH3HEL;

AN

— MOIepevYHblH METAlleHTP M HE OCTaeTcis B MOCTOA O4YKE Ha
,IIHEME/I'I}E.HBHGH IJIOCKOCTH CYllHA, 4 CMENIAETCH B HOBY1O Y M,
— MOJIOKEHHE IEeHTPa TAKECTH IUIOAanu JeiCTB €H BaTepIIMHUH

ONpEAeNnsercs TOJbKO MyTEM BbIYHCIECHUS (bamqec%qu NOJIOKEHHS paB-
HOOOBEMHEIX BATEPJIMHHHA.

Taxum obpasom, npu Kpene cyaHa gopma n,@ a,zm JeHCTBYIOLIEH Ba-
TEPIMHHHA H3MEHAETCH, ee 1IPOAoJIbHAs U.ENT@&H 0Ch HAKJIOHEHHA CME-
IAaETCS OTHOCHTENBLHO JHAMETPANLHOH  fINOCKOCTH, YTO TNPHBOAMHT K
NEPEMEHHOCTH BEJIMYHHBI METALICHTP Oro pajMyca, a 3Ha4Y€HHE MO-
mMeHTa uHepuuu J, Oyner pmnqﬂm@mum) JUIS KK10# elcTBylonel
BaTEPJIHHHH.

M3 sToro BrITEKaET, YTO JILIIMX YrilaX KpeHa MeTaleHTpuye-
CKas BLICOTA A YKe HE MO KHUTh KDUTEPHEM TIONEPEYHON OCTOM-
YUBOCTH CY/JHA, a :maq{ﬂ? MYJI0H

Q T I
M, =A-h-Sin0
KyJa BXOJHT B Ha h, MOJIL30BATLCH HENL3H.

Mepoii HYHBOCTH Cy/iHA Ha DONbIMMX yrjiax kpeHa Oyaer aBIATLCH
BOCCTaH AIOUIMH MOMENT, KOTOPBIHA Oyaer onpenensathes no dopmyne:

> M=hL,

[ToaTomMy ocHOBHas 3aj1a4a pacyeTa OCTOHYHBOCTH NPH OOMBIIMX yriax
KPeHa CBOJMTCA K ONPENEICHHIO BEIHYHHBI [1JI€4a CTaTHYECKOH OCTOHYH-
BOCTH /. BOCCTAHABJIHBAIOILENO MOMEHTA, B 3aBHCHMOCTH OT yrila Kpena 6.

FH.GGMDTPHM HUHEPE'-IHDE ]JEIBHGDG’EE’MHUE HAKJIOHEHHE CY/IHa Hd YTOJl
(., Ha BEJMYHHY KOTOPOr0 HE HAKJIAJLIBAIOTCH Kakue-THO0 orpaHuyeHus
(puc. 37).
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z Llentp TspKecTH cynna G
p IIPH 3TOM HE H3MEHHT CBOEro
%y NOJIOKEHHS], & LEHTP BEIHYH-
Hbl C' IIEPEMECTHTCS B CTOpO-
HY HaKNOHEHHSA W 3alMer no-
Joxenue B Touxe Cy.
Merauentp m, TakKxKe,
3aHMET HOBOE MON0KECHHE B
TOYKE Mg . (b‘
HelictByiomas na &u{c
CHJIa TAKECTH P 1 €CTH
A , IPHIOKEHHbIE B TouKax G
uCy, Hmpﬂﬂﬁ no Hopma-
JISIM K Ba iiK By Jly u 06-
pasyior Y CHJI C mnaedom

Puc. 37. Onpenenenue nnesa ocrodiunsocry ﬁ': ICHHE KOTOPOro yxe
i i BBIDA3UTH 4YEpes mnoile-
PCHHYIO METALICHTPHYECKYIO BRICOTY. @
U3 naunoro nosoxenus cuexyer, 4to fe CTAHABJIMBAKOIIHA MOMEHT
MOZKHO IPE/CTABATL KaK PAa3HOCTL MOMBHTOB CHJIbI ILTABYYECTH A M CHILI

TSKECTH P OTHOCHTENILHO ncpaona%&huom NOJIOKEHHS NEHTPA BETHIH-
ust C, T.e. QP
M,<RCGK,=A-CN,-A-CB .,
Yunuteisas, wro =a-Sin@=(Z;-2.)Sin0wu 060o3uauus

\ —_—
nnedo GK, uepes I, annesoCN, uepes lp nosyunm, yTo

M, = E%%A-{j ~8(25~2.)-simn 0 = &f1, - (2, - 2,.)- sin o],
M:

OTKYy/a HG@
ly=l,-(Z,-2_.)-8inp .

I@ﬁ nﬁusnaqerrn;:

lyp —nneqo ocroliuneocTH topmur;
| =z =g )-8ind _newo ocTOH4MBOCTH Beca;
A-ly — MOMEHT OCTONHYMBOCTH dopmei;

A(Z;-2.)-Sin® —momenT ocToliunsocT Beca.
B npaktuueckoif nestensHocTH HHOT/Ia 33 BEIHYHHY rieda (Gopmbl Ly
NPHHHMAIOT JJIMHY NEPNEHAMKYNAPAON, , ONYIIEHHOTO M3 Hauana KOOp-
auHar “0”,
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A Tak Kax B 3toM cnyyae Z.= 0,710 [, = Z, - Sin 0 , a orciona:
F i =I¢—ZG-S:}:€.

AHAIH3HPYS NOJTyYeHHble (OPMYITbl HETPYIHO 3aMETHTB, YTO:

— ABCOJIIOTHBIM koju4ecTBEHHBIM H3MEPHTENIEM OCTOHYHBOCTH Ha
OonbUIMX yriax KpeHa, NpH JaHHOM BOJOH3MCILEHHH, SIBJISETCA BOCCTa-
HABJHBAKIIHH MOMEHT;

— OTHOCHTEJIbBHBIM unzmepuTeneM OCTOHYHBOCTH B 3THX Xe YCIIO-
BHAX ABJASETCH IUICHO BOCCTAHAB/IMBAIOIIETD MOMEHTA. Q

CrarHyeckoe paBHOBECHE HACTYTAST [IPH PABEHCTBE KPEHALIEr0o H BGC%(D‘
CTaHARIHBAIOUIET0 MOMEHTOB My, = M, Q)

Jlna pemenus 3a/ay CBA3aHHLIX C PacyeToM OCTOH4YHBOCTH a
00LIYHO MOJBL3YIOTCH AWArPaMMOH CTATHYECKOH OCTOHYHMBO 0) -
nuarpamma Puaa. U@

INATPAMMA CTATHUUYECKOM OCTQ&A‘BOCTM

Juarpammoii cratugeckoi ocroiunsocti JICO 1 vamT KPHBYIO 3a-
BHCHMOCTH BOCCTaHABJIMBAIOIEr0 MOMEHTA OT YTl Ha Cy/Ha.
JlnarpamMma cTaTMYecKOH OCTOHYHBOCTH H BHJI KPHBOH C APKO
BhIpaXEHHLIM MaKCHMYMOM H MOCTPOEHHAs SMOYTOJIBHBIX KOOP/IH-
HATaX. D
Ilpn nocrpoenun JICO no ock ab C OTKJAABIBAIOT YIIbl KpeHa 0
(BMpaBo MONOKMTENLHBIC, BIEBO O TENLHBIE), @ O OCH OPJHHAT OT-
KNa/ILIBAIOT 3HAYCHHS BOCCTAHAB niero Mmomenta (M,), HiiH naeda oc-
TOHYHBOCTH. ®
Ha JICO moxHO oT™E TPH TOYKH, XapaKTEpPHBIE IS HEMOABHIKHO-
ro cyjaia, o0iajaromero IMoJoKH-
bey,m [MaHom ‘Q% TeNLHOH OCTOHYMBOCTEIO (pHe. 38):
— — TO4Ka () — Hayaio KOOPJAHHAT, KO-
TOpas OnpeienseT NnoJoKeHHe yc-
TOHYHBOIO PaBHOBECHH;
— TOYKA A, IJI€ Ae40 CTaTHYecKoH
4@ S X7 OCTOHYMBOCTH H BOCCTaHABJ/IHBAIO-
Q nero MoMenTa ., . M, uMeroT Mak-
@ CHMATLHOE 3HAYEHHE;
— ToYKa B, onpeaensiolas Tak Ha-
3bIBAEMBIH yroJ 3aKkara JHarpamMmal.
BBy CHMMETPHH CYJHAa OTHOCHTENBHO JHAMETPAILHOH IIOCKO-
cri (JII1) 0o6siYHO OrpaHHYHBAIOTCA MOCTPOEHHEM TOJBKO OHOH NOJIOo-
BHHBI THArPaMMBl J1J151 TIOJIOMHTENLHBIX 3HaYeHHH yIIIOB KpeHa.
MEI 3HaeM, 4TO pPaBHOBECHE HAKPEHEHHOro Cy/HA HAacTyNaeT NpH pa-

bmar
/
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BEHCTBE KPEHALIETO H BOCCTAHAB/IMBAIOLIErN0 MOMEHTOB M, = M,

Yrobel Bocnons3zoBatkea JJCO nas onpenencHus yria KpeHa, BO3HH-
KaIOLIEro noj ACHCTBHEM 3aJJaHHOTO KPEHAIEro MoMeHTa M,,, Heobxon-
MO HAHTH IJIEY0 KPEHAIIET0 MOMEHTA /[,

M p
LET!M JH“H.M I@' -
. A
‘ 1
)\ i [lnedo KpeHAmero MOMeHTa /g,
B 3 A_ ¢ ; OTKJIA/ILIBAIOT B NPHHATOM Macs
S8 i 5 mrabe no ocH OpAMHAT AHAIp
i B Joat N MBI H NPOBOJAT TFOPH30HT
maar0 AC po ne i C
MBOH JHarpaMMbl YEeCcKoH
Puc. 39. Jlnarpamma cTaTHyeckoi kp i A
-l ~ OCTOHYHMBOCTH (puc. 39).

B TouKe nepetedenns a1oii ro-
pH3oHTaILHOH npaMo# ¢ kpueo# JICO (t. C) Boccran LUIHH MO-
MEHT M, craneT paBHLIM KpeHsiieMy MoMeHTy M,, i ¢laenoBarensho cy -
HO OyJleT HaXOJMTECA B NOJIOXKEHHH PABHOBECHSI €HEHHOM MOJI0Xe-
Hud. OnycTuB nepnenukyasp us Touku C Ha s@. IIHCC, ONPEaeIseM
YroJl KpeHa OT NPHIIOKEHHOI0 KPEeHAIEro Qéﬂ'ra.

JluarpaMma craTtH4eckoi ocToiumn JCO crpouTes ans Kauaoro
KOHKPETHOIO CY/IHA H COOTBETCTBYET eleNCHHOMY BOJAOH3MCILICHHIO H
MOJIOKEHHIO €0 LIEHTpa THAHKECTH core.

Tsokectd, 10 JICO npuobp NPYTrOH BHJ M 9TO 00CTOATENLCTBO HYKHO
BCErjia HMETE B BHIIY.

Hauanbubiii y4 uBol JICO npencrasnser cobod npamyro Ha-
KJIOHHYIO JIHHHIO, OJKHO BBIBECTH W3 3aBUCHMMOCTH:

M@-h-&, Wi M, = Alom, oTKYNA n = h 6.

Ecmu y cyana u:;MEHner?g OH3MELIEHHE WM aniuidiKkaTa lLeHTpa

H3 atoro BBITCKAET, 4TO Ha MallbiX
ter,#| (AQ yrjiax KpeHa MeTaleHTpHYecKas Bbl-
’\\v A coTa h — ecTh BEIHYHHA NIOCTOSHHAS H
) MO3TOMY 3aBHCHMOCTb MeXAY [, W
- YoM Kpena @ ssisercs JHHCHHOH H

H3o00pakaercs npAMoil TMHUCH.
ﬁ\. Mcxoas w3 3T10ro, no auarpamme
cratHueckoi ocroiuuBoctH (puc.40)
MBI MOXEM ONPEACIHTE 3HAYCHHE Ha-
Puc. 40. Onpenenerne nonepeyHoi HaIbHOH METalEHTPHYECKOH BBHICOTSI,
MCTALICHTPHYECKOH BEICOTH 1179 yero na JICO mno ocH abeiuce oT-

Mo JHarpaMMe CTaTHYECKOH
KJa/JIbIBaEM OTPE30K PABHBIH OJHOM
OCTOHYHMBOCTH Wk Tp p A y

5 \“?o

o 573
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Mo
Hom

painany (57.3°) 1 M3 TOYKH B BOCCTAHABIMBAaEM NEPIEHHKY/ISP K OCH
abenmce.

M3 navana xoopaunar JICO (touka ()) npoBOAMM NPAMYIO B MPOIOI-
HEHHE HAYALHOIO JIHHEHHOro yyacrka 3Hadenus kpueoi JICO 5o ee ne-
peceveHus ¢ NeprneHIHKy/IspoM, BOCCTAHOBIEHHBIM M3 ToukH B. Orpesok
nepneHaukynspa BA, B3aTeli B Macimutabe niued ocToHYHBOCTH, NpPeICTaB-
nsier coboi 3HaYeHHe HAaYanLHOH METalleHTPHYECKOH BLICOTHI A, KOTOpOE
nosyyaeM u3 tpeyronsuuka OAB, rae

o = he N
¢ OB >

A Tak kak karer OB B macwutabe yrnos pasen 57.3°, 1.e= 1 1omy)

pajauany, To (8&
lga=——=AB .
1 Q -

B npenenax navansaoro ygacrka JICO, rje kacaneibiias CoBnauaer ¢
kpuBoi J1ICO, uMeeT MecTo 3aBHCHMOCTR >
>

!m

g a 0 ° /%,Q/

noacrasus /., = k0 mnalinem, yro Iga ﬁ‘
Ilpupapuss g a = iz H IQ\(Q—‘L T.€ o NoJIygaem
1 g wl iy S R

4yTo AB = h W joKa3biBaercs 3H HE METalleHTPHYeckoi BBICOTHI A.
Onnako rpajuueckoe o &tneﬁnc METAICHTPHYECKOH BBICOTHI M0
JCO ne pexkomeHayeTCH, K IIPOBEJIEHHE KACATENBLHON K HAYaIbHOMY

yuacrky kpusoii J1CO #eT ObITh BBINOJHEHO ¢ HEOOX0AHMOH TOYHO-

CThIO.

ITpu paccmmpégﬁu saBicumocTel kpuBoi JICO BoisicHsercs, 4TO

BOCXO/1s acte KpuBoH JICO xapakrepusyer ycToOH4YMBOE MOJo-

WHEeHHEe paa&n s cyana, a HUHCXO/IAIAS - neycroiiuiBoe paBHOBE-
cHe cy,u;u@

% Jlonyctum, Ha cyaHo JelcTBy-

@Q €T NMPOMU3BOJLHLIH KPEHAIHH MO-

MeHT (pHc. 41).
Otnoxus 3nayenne M, Ha ocn
A ¢ opaunar JICO, B npuHsTOM Mac-

MHF____

I i mrabe, NpoBeJEM T'OPH3OHTAIL-
1 88 S 18 HYIO NPAMYI0, NapailelbHyI0 OCH

= 1

. . % & abcumce.

Puc. 41. Croiicrsa MarpaMmbl Ota npamas nepeceder J1CO B
CTATHYECKO#H OCTOHYMBOCTH aByx toukax A u C. [lockosnsky B

ITHX TOYKAaX BOCCTAHABIHBAIOIIHH

58



MoMeHT M, Oyzer paseH kpeHsuieMy M., CyAHO B 0DOHX Cily4asx Haxo-
JIUTCS B PABHOBECHBIX MOJIOWKEHHX € yriiamu kpena @, u 0.

I1pu nonoxeHHH B TOUKE A, onpeae/seMoM YIjioM KpeHa 6, cyaHo Ha-
XOJAUTCH B NOJIOKEHHH YCTOHYHMBOINO PaBHOBECHH, T.K. IIPH YBEIHYCHHH
KpeHa Ha 460; BoccraHaBIMBAOUMH MoMeHnT Oyaner OoJiblne KpeHsIero
momenTa M, >M,, i CyJIHO BEpHETCA B HCXO/IHOE NOJIOKEHHE B TOUKY A, a
NPH YMEHBIICHHH yIjla KpeHa Ha 60, kpeusui moment Oyuaer Gosbuie
BOCCTAHABIHBAIOIIETO MOMENTa M,, > M,, H CyJHO BHOBb BEPHETCH B TO4-

Ky A. :

[Monoxenue cyana B Touke C ¢ yrnom kpena 0 , Xxapaktepusyer neyc-
TOHYMBOE IOJIOKEHHE CY/[HA, T.K. IPH HAKJOHEHWH cyaHa Ha 66; B DOMb- (\b‘
HIYI0 CTOpPOHY Kpensuiuii moment Gyaer Gosbine Bnmanamuﬁmmergb
M,, > M, u cyano, npelocTaB/ieHHOe camomy cebe ONPOKHHETCS. %‘

IIpH yMeHBLIEHHH yTia KpeHa Ha 66, kpeHsnui MomeHT Oyjer
1€ BOCCTAHABJIMBAIOLLEr0 MOMenTa My, < M, 1 cyaHo He BepH TOY~-
Ky C, a Oyser cTpeMHTLCS NepedTH B MOJIOKEHHE ycmﬁquno%ﬂnone-
CHs, TOUKY A. -

IIpakTHYeCKH CyJIHO MOXET TIaBaTh B HaxpeHEHHo@mnmeHHH, noJ
JcHCTBHEM KpEHAILIEro MOMEHTa, Oe3 OmacHOCTH On HYTBCA, TOJBKO
NpPH YIidax KpeHd MEHBIIHX MaKCHMAaJbHBIM YIUI Ha Opg , KOTOpPHIE
COOTBETCTBYIOT MAKCHMYMY HArpaMMEl CTaTHY OCTOHYHBOCTH.

[lpenensHbiM YoM, 40 KOTOPOro CYIHO eT cnoco0HOCTE
BO3BpPATHTLCA B HMCXOJHOE PaBHOBECHOE WEHUE, ABIAETCA Yroma
3AKATA nnarpaMMel CTaTHYECKOH OCTQH CTH (g .

Ilpu yrne kpena, paBHOM YTIIy 3 CYJIHO HAXOJUTCS B HEYCTOHYH-
BOM IMOJOXKCHHH PAaBHOBECHA. T H4YCCKH CYIHO B 3TOM MMOJIONKCHHH
MOMET NnpedniBark JOBOJILHO I , IOKa Ha HEro He NoJAeHCTBYET BHEL-
HHAA CHJIA.

XAPAKTEPHHEQ&H IVMATPAMM CTATUYECKOM
Qﬂ 'OCTOMYMBOCTH

Kak 6u10 \\ec YCTAaHOBIIEHO, OCTOHYMBOCTEL Cy/IHA TeM OOonbIIe, YeM
Qonblie o 1 JICO 1 yeM janblie OTCTOAT OT Ha4ala KOOpPAHHAT yT-
JIEl, OMPEACMOUIHE MAKCHMYM H 3aKaT JHarpaMMLel.

a1 %caaa'renu GOpMBI MarpamMMbl CTaTHYECKOH OCTOHYHMBOCTH OII-

p i, NPEXJIe BCEro IMPHHOM CYJHA, BRICOTOH BOAOHENPOHHIAE-
5§M

aneogHoro Oopra, HanmM4uHeM Ha BepxHell namybe BOAOHENPOHH-

bIX HAZICTPOEK H OTKPBITHIX OTBEPCTHH B KOpIIYCE CyIHA.
BiusHHe WHPHHLI CyHA HA GOPMY JHMarpaMMbl CTATHYECKOH OCTOH-
YHBOCTH MOXKHO YCTaHOBHTb, PACCMOTPEB IPHMEP C JABYMS riajakonamyo-
HLIMH Cy/1aMH, KOTOPBIC OTJIHYAIOTCH IMPHHOH KOPITyCca NpH 0JIHHAKOBOM
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BOJIOM3MEIIIEHHH, OCAIIKE, BLICOTE HAJBOAHOTO BOpTa W anmiMkKare HeHTpa
TAKECTH.

H3 npusenennoro na puc. 42 u nocrpoennsix JICO Buno:

— cyauo Il mmpokoe, uMeeT HaubOMBLIIYI0 METALEHTPHYECKYIO BBICO-
Ty, 4T0 oDecnevnBaeTcs yBE/IHYCHHEM METAlleHTPHYECKOrO pajMyca 3a
CYET WIMPHHBI CyJHAa M HMEET MEHBIIMH Yroi 3akara 3a c4eT TOro, 4TO
YBEJIHYEHHE IIHPHHEI CY/IHA NPHBOJAHT K YMEHBIIEHHIO YIila BX0Jla KPOM-
KM naaybni B Boay.

>
N
| @Q

=)
7 L O 1=

ok C\$| ] o
5;;;;@" g \ ]
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Puc.42. Bauanue mHpunb Cy/iHa HA @Epc-m}m OCTOHYHBOCTH

Takum obpasom, yBenHueHHe 11 bl Cy/lHA BIHSET Ha MOTNEPEeYHYIO
OCTOHYHBOCTE CIIEYHOUIHM nﬁpascky.

— HavalbHBIH YYacTOK oBHTCS O0Jiee KPYTHIM - CY/AHO NpH-
obperaer 6oablIyI0 HAYallb OCTOWYHBOCTS (DOJIBIIYIO MeTalleHTpHYE-
CKY10 BBICOTY);

— OpPJIMHATEHI miagf@umm (nneyM CTATHYECKOH OCTOHYMBOCTH) TIOJNY-
yaroTed OonbimuM

~ Yroa H enus makcumyma J1CO yMeHbIIaeTcs;
— yroa ra JICO cMemaercs B CTOPOHY YMEHBILIEHHS.
Ha JMarpaMMbl  CTaTHYECKOW OCTOHYMBOCTH OKasblBaer

BIIMAHHE BEICOTA HA/BOAHOIO Dopra.

snue BbICOTDI nagpoanoro 6opra Ha gopmy JICO moxkHO ycra-
HOBHTB, PACCMOTPEB MPHMEP C ABYMs riiaakonanyOHBIMH Cy1aMH, HMEo-
IHMH OJIHHAKOBOE BOJOHM3MENIEHHE, 0CAIKY, IIHPHHY, alllLIHKATY LEeHTpa
TsKeCTH (puc.43). Pasuuua 3THX Cy10B TOJLKO B BEICOTE HAABOAHOIO DOp-
Ta. [TockoIbKY yBEJHYEHHE BbICOTHI HaJBOJAHOrO GopTa HE BEleT K H3Me-
HEHHIO pasMepa IUIOAIH JAEHCTBYIOIIEH BATEPIMHMH, TO MOMEHT HHEp-
MM 3TOH IJIOMAAH J, TAKIKE HE H3IMEHHTCA. YKa3aHHOE BbIIE PABHOBECHE
Oyzner coxpaHsThes 10 TEX 10p, MOKa KPOMKA BepxHel nanyOnl oHoOro us
CY/I0B HE BOHJIET B BOJLY.
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¥ cynna Il BeicoTa HaaBoaHOro Ooprta OObIIE, & 3HAYAT Yroj BXOJd
BEepXHelH KpoMkH naryOsl B Boy Takke Oosbiue.

I dlor, M

N

Puc. 43. Bnusnue BbICOTH HANBOIHOTO DOpPTa HA NOTIEPEYHYIO ﬂcmﬁ&

M3 3T0ro BLITEKAET, YTO YBEJIHYEHHE BbICOTH HAIB @‘0 fopra
Oyner BnuaTL Ha (QOPMY JHATPAMMBI CTATHYECKOH ncmﬁnh{)ﬂu clie-
nyrouumM obpazom: @cb'
— Ha4allbHad [1oNcpeyHan OCTOHYHBOCTE OCTa EHEMEH.HDFI;
— opauuarsl J1ICO (riedu craTi4eckoi ocro
— YIoJI KpeHa NPH HACTYIUJICHHH MaKCH
— yroa sakara JICO cMewmaercs B ctop

Xapaxrep Bausuua BOJIOHEIL LHAEMBIX nangctpoek Ha oc-
TOWYMBOCTL CY/IHA AHAIOTHYEH BJI 10 yBEJIHYEHHs HaJBOHOrO GopTa.
Pannuii 3akar J1ICO y uuskobo X CY/IOB HACTH4YHO MOXeT ObITh ycTpa-
HEH 34 CUCT Pa3sBHTEIX Hall 5 PACIIOJNIOKEHHBIX HA HE.IT}‘E;E.

% [lpu nanuuuu orseperuil B Gopry,

Ler & BepXHel namy6e WM HajicTpoiike, yepes

0 KOTOpPBEIE BOOd MOXKET NONACTE BO BHYT-

‘Q) pEHHHE TOMENICHHS CY/H4, JMarpamma

< . CTATHYECKOH OCTOHUHBOCTH CUHTaeTcs

Yean @ gass JIeHCTBUTENLHON 10 yriia 3aiMBaHMs

‘Q (puc. 44).

Puc. 44. OTBEpCTHIH B HOpTY Ilpy HakpeHeHMH cyjHA HaA Yrod
Ha QOPMY IHArpaMMB! CTATH-  pepBIIAIONIME VIO 3a/IHBaHMs, CYAHO
METHRON OCTORNOCTY CJEYET CUMTATH IOJHOCTHIO YTPaTHB-

UM OCTOHYHBOCT.

JlnarpamMmbl CTAaTHYECKOH MPH 3THX Yri1ax KpeHa OCTOHYHBOCTH 00pLI-
BaAIOTCH.

Y1'OJI 3AJIMBAHH A — yron kpena, npd KOTOPOM IPOHCXOJAMT 3aJIH-
BaHHWE BOJOH BHYTPEHHHX NOMEINEHHH Cy/Ha 4Yepe3 OTBEpPCTHA, CHHTAIO-
HIHECA OTKPBITHIMH HITH OTBEPCTHS, KOTOPLIC MOT'YT OBITHL OTKPHITEIMH B
paboueM COCTOSIHMM CY/IHA MO YCIOBHAM JKCILTYaTALIMH.

YBEIHYECHHA.
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Hawubosiee xapakrepuble THIIBI AHArpaMM CTATHHYECKOH OCTOHYHBO-
CTH COBPEMEHHBIX CYJIOB BBITJISAAT CAEIYIOIIHM 00pa3oM:
i 1. J/lnarpamMmMa CTarH4Yeckod OCTOHYHBO-
CTH Takoro Buaa (puc. 45) TMNU4YHA 5 Cy-
JIOB C OTHOCHTENBLHO MaNOH MeraleHTpuye-
T ckoii BeicoToit (0,3 - 0.5 M) u GonbiuM Hag-

- \ BOJIHBIM GOpTOM.

Ler

Touka nepernba gHarpaMMmbl cTaTude-
% CKOH OCTOHYMBOCTH J0OCTaTO4YHO JANEKO \\
yIaneHa 0T Havana KOOpAHHAT, nunyqam*-
Puc. 45 ca Tak HasbiBaeMas S-oOpasHas KpH @
nJjiey OCTOHYUBOCTH.

Takass amarpamma craTHuec
TOWYHBOCTH XapaKTepH3yeTCs M uﬁ oc-
TOHYHBOCTHIO HA HayalbH Qr‘nax Kpe-
Ha, a npH OonbIux }Tﬂﬂi}lﬁleﬂa OCTOM-

57.3°

|

I YUBOCTH CyIHA ,uum?&an Gonbiias 3a
= cyer npomxceﬂﬂoc@ MIoImanH JHa-
Y \ _ TpamMbl.
- \ e 2. Iuarp CTATHYCCKOH OCTOHYH-
— . - BOCTH TaKo %‘H}ia (puc. 46) xapakrepHa
s cy YMEPEHHBIM 3HAYEHHEM Ha-
Puc. 46 Yalib @ eraseicothl (0.5 — 1,0 m).

HATHYHH CPABHHTENBLHO 60JIb-
Or0 HaJABOAHOTO HOpTa ITH bnaaaroT 10CTAaTOYHOH OCTOHYHBO-
CThIO HA DOJIBIIMX Yrax K

Takue quarpamMmel YECKOH OCTOMYHBOCTH, C YIJIOM 3aKarTa B Iipe-
nenax 60°-90°, xapakTephbi i MHOTHX IPY30BBIX CYJIOB, 8 TAKKE IS
KPYIHBIX ITACC CyIoOB.

3 ,[Iﬂa.r‘p aTHYECKOH OCTOMYMBOCTH Takoro Buja (puc. 47) xa-
pampuay%n 0 ¢ ouenb OOJLINON HAaYaTILHOW METAlEHTPHYECKOH Bhl-

OM COOTHOWMIEHHH L/B W He JOCTATOYHOR BHICOTOW HANBOI-

[lpr manoit BeicOTE HagBOAHOTO OOpTa
nanyba cynHa Ha4YMHAET BXOJMTH B BOAY
yke npd HeboNbIIMX YIylax KpeHa, a IpH
3TOM YCIOBHH OCTOHYMBOCTB cyana Oyjaer
\ OBICTPO YMEHEBINATECS.

,\ Takoe cyano, ¢ H30LITOMHOM HavaNbLHOM
57.3° e ocroiuynBocThlOo, Oyner obaanars pe3koi
DoproBoi Kauko# NPH HENOCTATOYHOH OC-

Puc. 47



TOWYHBOCTH HA DOJNBLINKX YIJIaX KpeHa.

4. JluarpaMma cTaTHYECKOH OCTOMYMBOCTH Takoro BHjaa (puc. 48) xa-
paKkTepH3yeT Cy/HO ¢ OTPHLATENLHON HAYaILHON METAleHTPHYECKOH
BLICOTOH (OTpHUATENLHOA HAYANLHOR OCTOHYHBOCTHIO).

HawanbHas wacTh JHArpamMmbi
ber § CTATHYECKOH OCTOMYHBOCTH IPOXO-
yig OUT HUXE ocH abcuwuce, a-¢ yBelH-

57 J./-R HEHHEM YTlla HakKJIOHCHHHA CYlHa
. > kpueas JICO nepecekaer och abc-

=gy e ;5 Wcc H yXOmT B obs1acTh MOJIOMH-
B | 9 H-h_““--__i TENbHbLIX 3HAYEHHWH OpIHHAT !'IJI

‘ OCTOHYHBOCTH. g
Puc. 48 5. /lnarpamMma CTaTHYEC %

TOHYMBOCTH TakKOIo B c.49)
BCTPEYAETCA HE 4acTO M XdpakTepHa
I\ JUIS CY/IOB C CHJIb BHTOH Haj-
Ler crpoiikoi. Tako# 1&)}.1(30 IIPHHATO
HA3LIBATh HCD@ﬂﬂym MaKCHMY-

MaMH.
= "“'-\ Bro cm»rym JCO Bo3znu-
" 5 kaern TOTO, Kak KpoMKa Bepx-
HeH bl BOLLIA B BOAY H Boja
Puc. 49 il J10 niepebOpoK BOJIOHENPOHH-
MOM 4aCTH BLICOKOH HAJCTPOHKH.

MHTE P@J@MOHHHE KPUBHIE

B cyZoBBIX yCIOBHAX AHHO BO3HHKAeT HeoOXO0AMMOCTHL NMpous3-
BOJICTBA pacyera /i o1 MEHH OCTOWYHBOCTH CY/IHA.

Has HPOHBB«G,[L{}T YETOB H MOCTPOECHHS IHarpaMMbl CTATHYECKOH
OCTOHYHBOCTH cyj]a a0karoTCs pasiMYHOr0 poja BCIOMOTATENBHOM
NOKyMeHTalHe pnﬂnnuHﬂHHLmu TabJIHIIAMH H KDHBBIMH.

i

FLIS

K yncn H BCIIOMOTaTe/IbHON JOKYMEHTAIIMH OTHOCATCS:

— %EHH MJIH HHTEPHNOJIALHOHHEIE KPHBBIE 1U1ed hopMBI;
CpCAIbHBIE JHATPAMMBIL CTaTuyeckoi oCcTOHYHBOCTH.
MONANHOHHEIE KPUBLIE H TaOJIHILLI COCTABNSIOTCS €IIIE B MpoLec-

Cce IPOEKTHPOBAHHA Cy/IHA HA OCHOBAHHH CHCTEMATHYECKHX PacyeToB.

[TAHTOKAPEHbBI

INanTokapensl npeacrasnsioT cobol ceMEHCTBO KPHBBIX, OPJHHATEI
KOTOPBIX BBIPAKAIOT 3ABHCHMOCTE [1J1€4 OCTOH4YMBOCTH (OpMBEI /i OT
obbeMHoOrO BOJIOH3MCEILICHHA H YTJIOB KpCHA.
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[lanToKapeHbl ODBIMHO CTPOATCA HA OJAHOM YepTeXke A paga YrioB
KpeHa, KoTopsle HaxoasTcsa B npeaenax or 0° po 90° ¢ uarepsaiom B 10°
JUIA BOAOM3MEIIEHHH JIexauux B Npeenax, NpeicTasisioudx npakraye-
CKMii HHTEpEC, T.€. OT BOJAOH3MEIICH!S CY/IHA NMOPOXKHEM /10 BOJOU3MEILIC-
HHS B [TOJHOM I'py3y.

ITanTOKapeHs! CTPOATCA B CHCTEME MPAMOYTOJIbHBIX KOOPAHHAT, I7I€ B
NpUHATOM MaciuTabe no ocH abcuHee OTKIANLIBAIOTCA 3HAYEHHS BEJIHYHH
BOJIOM3MENICHHS CY/IHa, a 10 OCH OPJHHAT 3Ha4eHus ey Gopmel /.

[TpakTHYeCckoe NMOCTPOEHHE JHarpaMMbl CTaTHYECKOH OCTOHYHBO-
CTH C MOMOILBIO TAHTOKAPEH, MPH 3a/1aHHOM COCTOAHHH Harpy3kH cy@
Ha, T.e. NPH 33J1aHHOM 3HAYEHHUH BOJIOH3MEIIEHHS, ﬂcymwmx@sa
caeaywimuM obpasom:

— Ha ocu abcuuce (puc. 50) oTknansiBaem ToUKY A, CO0 BYIOILYHO
00BLEMHOMY BOJIOH3MEILEHHIO NPH 3a/laHHOH CpeHel oc@a Cy/Ha;

2

\

5.0

o) Ve 7 [V 2
: 2000 4000  5000. 6000

Puc. 50. [Nanrokapens

— M3 TOYKH A BOCCTAHABJIMBAEM IMEPNEHAHKYJSAP J0 IEpecedeHus ¢
KPHUBBIMH NaHTokapex, To4ku B, C...., M;

— M3 TO4EK NepeceyeH s NepneHiHKyIApa ¢ KPHBLIMH nanTokapen B,
C, ...MPOBO/IMM IOPH30HTAILHEIC NPAMbBIE Napaie/ibHbie 0cH adeiuce 10
NepeceyeHts ¢ OChIO OpJIHHAT;
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— 10 OCH Op/AMHAT CHHMAEM 3Ha4YeHHe mued Gopmbl [y Uik YII0B Kpena
10°, 20°, ..., 90°.

Teneph, 3Has 3HayeHue nied Gopmel, IS NOCTPOEHHS AMarpamMmbl
CTATHYECKOH OCTOMYMBOCTH HaM HeOOXOIMMO HAHTH 3HAYEHHE ILIed cTa-
THYECKOH OCTOHYHMBOCTH N0 opMyie:

I, =1l,—(2z,-2.)-Sm@,

rie Zg— BO3BBLIIICHHUE LICHTPA TSHKECTH CyIHA HAXONUTCS ODBIYHBIM [TyTEM
(cyioBoi#t pacuer); Zg — BO3BBIIIEHHE IEHTPA BEIHYHHBI, ONPEAEIHETCA C
NOMOIIIBIO KPHBBIX DJIEMEHTOB TEOPETHYECKOI'O YEpTexKa.

AHATH3UPYS NPHBEACHHYIO BEIIE GOPMYIJTY BHIHM, HTO ILIEHO CT

4ECKO# OCTOWYHBOCTH 3aBHCHT OT JIBYX COCTABJISIOUIMX:
— niieda Gopmel [y, 3HaUYCHHE KOTOPOTO 3aBHCHT TOJIBKO OT .&emm
nentpa Bennaunsl C', T.¢. oT hopmel 0680108 KOpITyCa;
— nuieva Beca /,, KOTOpOEe NPHHATO HA3BLIBATH IJICHOM um@nnom BEca
I =(z,-2.) Sin0 .

B Tex ciyuasx, KOT/ia OTCHET BEJMYMHBI Iie4a bl BEIETCH HE OT
NEPBOHAYANBHOIO MONOKEHUS [EHTPA BEJIWYHHE T TOYKH Iepeceye-
HHUA OCHOBHOM IMJIOCKOCTH € AHAMETPAILHOH m@ OCTBIO, T.€. U3 Hayaja
koopaunar “07, T0 B 3TOM ciyyae 1ie4o o BoctH Beca [, Oyner on-
penenarscs no opmyJie:

l,=Z;-Sinf %

Tak kak B 3THX yClnOBHAX Z, = (), TOIUIEYO CTATHYECKOH OCTOHYMBOCTH

Oyaer onpeiensTees 1o []]D])M}'JI Q\
= @Z - Sinl

Haiins takum nyrem EHHME IUIeY CTATHYECKOH OCTOWYHBOCTH Ha
yruel kpena or 10° °, oOBMHEIM 00pasoM CTPOMM JHArpamMmy
CTATHYECKOH oc-mﬁ (J1CO).

Onnako, 1 Bl c'ra'rutlecmﬁ OCTOWYMBOCTH, NOCTPOEHHBLIE C 110~
MOIILIO MAHT ., HE YCTPaHs0T HeoOX0AMMOCTH NPOH3BOJHTE pacye-
Thl W CTPOMTH\PpaMKH, YTO, ECTECTBEHHO, 3aTPY/IHAET HCIOJIb30BaHHE
ITHX JIH M B CYJOBbLIX YCAOBHAX.

YHHBEPCAILHLIE JIHArPaMMBbI TO3BOJISIOT CTPOHTH JHArpaMMbl
KOH OCTOHYMBOCTH cyana 0e3 kakux-1ubo JonoIHUTENLHBIX pac-

3

YHUBEPCAJIBHBE IOVAT'PAMMEI

Yuusepcanbuas jMarpaMMa CTaTHYECKOH OCTOHYMBOCTH NPEACTABISET
coboii nabop AuarpaMM CTarMYeckod OCTOHYMBOCTH, NS pa3ziM4HBLIX BO-
NOU3MELIEHHH CYIHA, NPEACTaBIAIIHX npamqeclmii HHTEpEC H BhIYED-
YHBAETCA B CHCTEME NPAMOYIOJIbHBIX Koopauuar (puc. 51).
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Puc. 51. Ynusepcannu aMMa CTaTHYecKol OCToHYHBOCTH

ITo ocu abeumcee or atores yrasl kpera ot 0° go 90° ¢ uarepsa-
JoM B 10° ¥ M3 KaKIQKD JiecATKa rPajlyCoOB BOCCTAHABJIMBAETCS NEPIeHH-
KYIsp. ITo ocu op \E]‘.T, B IPHHATOM MHEH_[THEE, OTKNAIBIBAOTCH BEITHYH~
HBI TUIEY c'ramq%g OCTOHYMBOCTH.

3nas no;w,ﬁr:d LIEHHE W METALEHTPHYECKYIO BEICOTY MOKHO JIEI'KO T10-
CT‘pOHTL MY CTaTHYECKOH OCTOHYHBOCTH, JUIA 4Yero:

BEPCEJI]:H{]H AHarpaMMe no BTDPDH OCH OpIHHAT OTKIaJbIBa-
eM 3 HE METAalEeHTPHYEeCKOH BHICOTHL A, b0 Z; (B HameMm ciyuae
Touka A = 0,24 m.);

— HAHIEHHYIO TOYKY A COeauHAEM ITPAMOi (B HAILEM Ciydae nMyHKTHp-
HOH JITHHHEHR ) ¢ HaYalnoM KOOpaHHAaT, JTHHUA A0,

— B CEMEHCTBE KPHBBLIX HAXO/IHM HYXKHYH HaMm KpPHBYIO HAILIEro BOJO-
uimeneHu, gonyctiM A= 16500 1. Eciia xpuBO#i HYKHOTO HaM BOJOHM3-
MEIICHHS HET, TO Mbl HAHOCHM €€ CAMM METOJOM MHTEPIOJIALUMA MEKILY
KPHBBIMH DOJIBIIEIO0 M MeHblIero Bojousmemienuu (kpuBas A= 16500 t
HaHeceHa NYHKTHPOM);



— 10 YHHBEpPCAILHOM auarpaMme, B maciurabe JIEBOW OCH OpIHHAT,
CHHMACM BCIIHYHHEI OTPE3KOB NpAMBIX 3aKJIHOYEHHBIX MEKITY KpHBDﬁ Ha-
IIEero BOJIOM3MEIIEHHS U NPAMOH, COETHHSIONIEH TOYKY AC HAYAIOM KOOp-
nuHar (A0), na yriel kpena 10°,..., 90° (B namem ciyuae na 40° oTpesok
BC = 0,33 m). '

JTH OTpE3KH B maciurabe ykasaHHOM Ha JIeBOH OCH OpJHHAT W OyayT
MOKa3LIBaTh 3HAYECHHE MJed CTATHYECKOH OCTOMYHBOCTH, HEODXOMHMBIX
ans nocrpoenns JJMAIPAMMBI CTATHUYECKOH OCTOHYUBOCTH.

ITocie asroro, B mMacmradbe NPHHATHIX KOOPAMHAT, Mbl CTPOHM JHa-
rpaMMy CTATHYECKOH OCTOHYMBOCTH, C TOMONIBIO KOTOPO# B NaibHeH N\
MOXEM pelaTh paAl NPaKTHYECKHX 3a71a4 M HOPMHMPOBAaTh OCTOHYMBO

10 JaHHO#H 3arpy3Ke. Q
comocr S
IVMHAMNUYECKAA OCTOMqMBOCT%E
0

IIpu crarMyeckoM MPHIOKEHUH KPEHANIEr0 MOM B HaBJTH-
BAIONIMH MOMEHT ITOCTOSIHHO YBEIHYHBAETCS BMECTE cmum yria

KPEHA H 5TH MOMEHTHI B3aHMHO YPaBHOBEIIHBAIOT I pyra B TEYEHHE
BCEr0 MNpoilecca CTaTHYECKOr0 HaKpEHEHMs cy,nHa%» JIBHXKEHHE CYyJ/IHA
MPOHCXOIHT PABHOMEPHO # 6€3 YIIOBBIX YCKOpEeH i

Ha npakTHke He peikH cliydad, Koraa H ﬂ@ 0 JIEHCTBYET BHE3AIHO
BO3HMKIIHH THHAMHYECKUH MOMEHT (ILIKB a, y/1ap BOJIHBI, JIOITHYB-
mui Oyxeup u T. A.). CyaHo npu sToM o&aﬂ JHHAMHYECKHH yroa Kpe-
Ha, XOTA M KpPaTKOBPEMEHHBIH, HO 3 €JIbHO NPEBBIAIOIIUHA KpeH, KO-
TOPBIH MOT Obl BO3HMKHYTh [IPH CTATHYECKOM JICHCTBHH TOTO e MOMEHTA.

[peanonoxum, 4T0 K CyAHYNHAXO/AIIEMYCS B PSAMOM IOJIOKEHHH,
BHE3AIHO NPHIOKEH KpeH MOMEHT M,,,, BeJIHUMHA KOTOPOro HE CBS-
3aHa C YIJiOM HaKJIOHEH J1a rpayuk ero JeiCTBHA MOXKHO H300pa3HTh
HA JHarpaMMe CcTaTHy % OCTOMYMBOCTH npsMoii sunueil EK, napan-
NEJILHO OCH aﬁcum\k@ . 52).

[lon neiicreuem osrtoro M,
cyaHo Oyner KpeHHThCA C MOCTO-
AHHO HapacTalolleH YrjioBoH cko-
POCTBIO, T.K. B HAYAIILHBIH [TEPHO]]
BOCCTAaHAB/IHBAIOIIHH MOMEHT, KO-
TOophii Oyper wapacrarh mnocre-
NEHHO, MEHBIIIE KPEHSIEro.

llocne jocruxenus cyaHOM
yraa CTard4yeckoro paBHOBECHS
Puc. 52. K onpenenenmio aunamuueckoit. 0o, korma M, = M, yriosas

OCTOHYHBOCTH CKOpPOCTh TONY4YHT Haubousliee
3HaYECHHE.

] Ber, Bgun Bcr, 8

67



[To nocruxkennu yria kpena @.,, CYJAHO HE OCTAHOBMTCH, & POIOJIKHT
KPEHHTBLCA 110 MHEPIMH y#E ¢ yObIBalOIeH yrjioBOM CKOpPOCTBIO, Tak Kak
TENephk BOCCTAHABIMBAIOIIHA MOMeHT OyeT Oonbine kpensmero. B kakoi-
TO MOMEHT YIJIOBasi CKOPOCTh HAKJIOHEHHMS CY/JHA cTaHer paBHa Hymo “07.
B sTor MmoMeHT HaZKpPECHEHHEC CYHA NMTPEKPAaIaeTCH, a4 YI'oJl KpeHa JOCTHIraeT
MakcHMyma. DTOT Yrojl MakCHMAlbHOrO HAKPEHEHHs CyJHA HasblBacTcs
yrinom JUHAMHYECKOI'O kpena u o6o3nauaercs @,,. 3ateM CyJHO,
noj JieHcTBHEM H30BLITOYHOINO BOCCTAHABIMBAIOIIEN0 MOMEHTA, HAYHET
BOZBPAIIATECA B MOJOMAKECHHE PaBHOBECHS, COBEDIIANA 3aTYyXdalOIIHC Kﬂﬂﬂﬁﬁ-

HHS. %(b'
CnocobOHOCTE Cy/iHA MPOTHBOCTOATH, HE OINPOKHBIBASACH, JACHETBHIO
BHE3AIHO NPHIOKEHHONO KPEHSAILEro MOMEHTa Ha3blBaeTcs H-
YECKOW OCTOHYHUBOCTHBIO. O
Jlunamudeckuii yron kpesa 0y, onpenensercs u3 y s paBeHCTBa
paboT KPEHAIEr0 H BOCCTAHABIMBAIOIIETO MOMEHTOB
Ay = Asocm Q
CaenosarensHo, MEpOM ,annamuqecmﬁ nmuﬂ&cmn ciayxuT pabora
BOCCTaHABJIMBAIOLIErN0 MOMEHTA Agucm, KOTOP O COBEPIIHTB, YTOOLI

HAKPEHHTH CYHO Ha yToa O, .

Pabora nocrosHHOTO KpeHsmero Ma%‘ﬁ, NPH HAKJOHEHHH CyAHA 10
yrna @, , paBHA NPOH3BEICHHI0 MOMEHTa Ha YroJl KpeHa

A oV Ay

Ha nmamem puc. 52 sra pab rpaHYecKu BbIpaxaeTcs ILIOLIAbI0
npamoyroneuuka OEJL 05, .

[Tockonbky BOCCTaH ‘anmmnﬁ MoMeHT M,, kak QyHKIuMg yria Kpe-
Ha, 3a/]aeTcs Harpam THYECKOH OCTOHYMBOCTH, TO paboTy BOCCTa-
HABIHBAIOIIETO MG@T Agoem » HEODXOAUMYIO JJIs HAKJIOHEHHS CYJHA HA

yroan O, , Tpa @mxu MOXKHO H300pasuTs miomansio J1CO S oan 0 s
TOrja ypam&a aBeHCTBA paboT A,y = Agoem OYAET BHITIAJETH KaK:

Sop 6, = Sose,,
Ha(é@?tbuxa BHJIHO, 4TO 3TH JiBe paboTsl (nuomann) umerot ob1yo
x mnomaib S OAD 6, . [ToaTOMY NPHXO/IMM K BBIBOJY, YTO PABEHCT-

BO paﬁnT
Ay = Asocm
Oysner coGm0ieHO NpH PaBEHCTBE 3alITPHXOBAHHBIX HA HAIIEM PHCYHKE
niaomanei OEA = AB/].
Taxkum obpasom, onpeneneHue yria auHamuveckoro kpesa na JICO
CBOAMTCA K noabopy nonoxenus opaMuHarsl B0, Tak, 9Tobbl 3alITPHXO-
Banubie nmnomand OEA w AB/] 6bim pasubl.
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OnpeneinuTs JHHAMHYECKHH YIroJl KpeHa 10 JWarpaMMe CTaTHYEecKOH Oc-
ToiunBocTH (JICO) MokHO JTHIIL MPHOIHKEHHO.

3a/1aun, CBA3aHHBIE C JIMHAMMYECKON OCTOHYHBOCTBIO, pemaloTcs Obi-
CTpee W TOYHEE C NMOMOWBLIO, Tak Hanueaemoi, JIMAI'PAMMBI JIMHA-
MUYECKOH OCTOHYMBOCTH (JU10), koropas npeacrasisier coboi
KPHBYIO, BLIPAKAIONUIYI0 3aBHCHMOCTh paboThl BOCCTAHABIMBAIOIIEND MO-
MEHTA OT yTJjla KpeHa.

JUIO — siBnsiercss HHTerpaibHO# KPHBOH MO OTHOLIEHHIO K AHarpamMmMe
CTAaTHYECKOH OCTOHYHBOCTH. (\8

Jina noctpoenus JJIO neodbxomuMo no ocH abcuuMcc HAMETHTH
CKOJILKO TOYEK, COOTBETCTBYIOMIMX BRIOPAHHBLIM YIiaM KpeHa H BO
BHThH [EPHEHAMKYASpbI 10 nepecedenus ¢ kpusoi JICO. Beiuucn
BOCCTAHABIIMBAIOUIEN0 MOMEHTA (BhIpaxeHHyio rpaduuecku

BYIOIITHMHA HJIDI]J,E.,I[MH} NpH HAKPEHCHHH CYHA OT NPAMO JIOKEHHA
f = 0 710 3a1aHHOrO yIiia KPeHa, Ha 3THX NEPreH/IHKYIspax oTKIabBaKT
OpAMHATHI, KOTOphlE B 3aJaHHOM Macmitabe omnpen BLIYHCJICHHBIE

3HA4YEHMs TIOMANEH.
Toukn OpAHHAT COENHHSIOT NJABHOMH WHB@ TOpas M SBJISETCH
,[[HH.FPBMMOFI ,I[HHEMH‘IECHGH OCTOHYHBOCTH dHHOM COCTOAHHH Ha-

IpYy3KH CyjHa:
A= M%@
J1O sBnssick HHTErpaibHOH xpu@%’ ot JICO (puc. 53) obnanaer cne-

AYHOIIHMH CBOHCTBaMHM:

‘:d';’ A;.ﬂM Q@

- ¢ 8 L
éFHc. 53. Jlnarpamma CTarH4eckoi W IMHAMHYECKOH OCTOHYMBOCTH

— rouka neperunba kpusoi JIJ10 coorsercryer makcumymy J1CO;

— opaunara JIJ10, coorsercTByionas onpeaeieHHOMY Yty kpeHa O,
npeacraBigeT B MaciuTabe 3amITPHXOBAaHHYIO HAa pMcyHKe nmaomans JICO;

— makcumyM JUJIO cooTBeTcTBYET YIUly 3aKarta aAuarpaMmsl craTH4e-
cko# ocroiuusocty (J1CO).

B npakTHke, A8 NOCTPOCHHS JHAarpaMMbl JHHAMHYECKOH OCTOHYMBO-
cte (JIJ10), neobxoaumo HAWTH 1JICYH JHHAMHYECKOH OCTOHYMBOCTH B 3a-
BHCHMOCTH OT YTIJjIa KpeHa.
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Tak kak JIJIO sensercs wuaTerpanbHoit kpusoi ot JICO, 10 B
[JIe40 JHHAMHYECKOH OCTOMYMBOCTH MOXKHO HAWTH MO BEJWYHHE
[jie4ya CTATHYECKOH OCTOHYHBOCTH.

PacemoTpum 11Ba cnocoba pacdera muieda JHHAMHYeCKOH oCToHYH-
BOCTH.

I[IEPBBIX CIIOCOB
CymiecTByer COOTBETCTBYIOUIAs 3aBHCHMOCTL TUIEYa CTATHYECKOH M
JAMHAMHYECKOH OCTOHYHBOCTH, KOTOpas NpHEe/AeHa B Tabu. 4. 2

9 | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° | 90°
: FA

7. | 11,361 6,02 | 3,79 | 2,57 | 1,75 | 1,15 | 0,67 ﬁ,ﬁ 0,07
un (D .
DTH COOTHOMIEHHS! MONYHAIOTCS /IS CY/HA CTATHCTHHYECKHM ITYTEM.

HmMes 3Ha4veHus ey crari4yecko oCTOHYMBOCTH c&%ﬂ’l‘ﬂﬂﬂlﬂﬂlflﬂ, Haxo-
AWM 3Ha4YCHHA I1JTIEY ﬂHHﬂMH‘IEEKCIﬁ ﬂCTDﬁT-IHBﬂ

e, Q@
foun = coommuoid)

BTOPOMH CIIOCOB

D10 cnocob HHTEIPBJILHH% q@, KOTOpBIH 3aKII0YaeTcs B CIeAyo-

em:
1. Haiinennnie BHEHEH@IEH CTATHYECKOH OCTOHYMBOCTH Ha onpeje-
JIEHHEIE YTIIbl KpeHa em cimy4ae 4epe3 10°), 3aHOCHM BO BTOpYIO
cTpoky Tabi. 5, no 3HAUCHUIO YA KpeHa.

O‘Q Tabmuma 5.

6 | 10° Aqﬁgﬂv 30° | 40° | 50° | 60° | 70° | 80°
N
N
L 0@3 0,270 |0,359 (0,380 |0.281 [0,11 |-0,13 L= Sin 5°

IV AT ¥
X | 0,138 |0,546 (1,175 |1,914 |25 966 | 2,946
i3 i % Sin 5°= 0,087

I | 0.012 10,047 10,102 10,166 |0.224 (0,258 | 0,256

2. llpuHHMaeM eIMHCTBEHHOE NONYIIEHHE, YTO HHTErpaibHas cymMma
Ha yroJa kpexa 6 = 10° paBHa 3Ha4EHHIO TUIeYa CTATHYECKOH OCTOHYHBOCTH
Ha yroa kpena 10° (B namewm ciyuae = 0,138) . 310 3Ha4YeHHE 3aHOCHM B
Tabauy, crpoka 3.
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3. Jls nosyqeHHs 3HaYCeHHs HHTErPANBLHBIX CYMM, HA OCTAJLHBIC YIB!
KpeHa, NPOH3BO/IMM MOCIE0BATEILHO CIOKEHHS 10 CTPEJIKE:

— HHTerpajisnas cymma Ha 10°= 0,138

— BenuuuHa / Ha 10°=0,138
— BeJH4nHa [ na 20° =0,270
L o =0546 Q

OTy BenMuMHY 3aHOCHM B Tabuuily B rpady MHTErpasbHbBIX cym@
20°. O

HJaniee, 10 3T0H ke METOIHKE 3alONHIEM OCTATLHBIE rpa{b% bEH
CTPOKH (I ). O

Jliis nosyuenus nieda AHHAMMYECKOTO MOMEHTA /yy,, , HEODXOTHMO Hil-
TErpaibHyI0 CyMMY (110 YTy KpeHa) YMHOXKHThL Ha Ha HOE 3Hauenue
CHHYCa yria paBHOro MOJIOBHHHOMY 3HAYEHHMI0 HHTEpBAIA HAKPEHEHWs

CTOHYHBOCTH. MHEI
X 0,03? = fﬁ._., H

CYAHA NPHHATOTO A pacdera muleq4a CTATHYECK
npunsnA uaTepsan 10°, sgauur Sin 5° = 0,087,

Bennuuny sHauenus [, 3aHOCUM B HETB

s nocTpoenus quarpamMMel JIHHAMH
OCH abclHce OTKA/ALIBAEM YTJIbi kpena KH)7720°, 50°, ..., a mo ocu opauHaT
OTKJIA/ILIBAEM BETHYHHY IUIeYa ﬂnua@é;mﬁ OCTOHYMBOCTH, b0 pabo-
TY BOCCTAHABIMBAIOIIETO MOMEHT @/

Tax kax jgumarpamMmsl ct tl%mﬁ H JIHHAMHYECKOH OCTOMYHMBOCTH
B3aMMO00OpaTHMBI, TO MO eiica JIIO Mbl MOXEM HaWTH 3HAYEHHS
MJjie4 CTAaTHYECKOHM OCT &c‘m H C NOMOMNILK HHX nocTpouts JCO
(puc. 53a).

Q

s
#.{ -
N

o.4 I:

‘D.ﬂ.'
oe

Puc. 53a JICO u JJJIO
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Jlns sero:

— k mmoboi Touke JIJ1O (puc. 53-a), nonycrum Toukn A 4 B Ha yrisl
kpena 20°u 40° npoBOIHM KacaTelbHBIC ITPAMEIC;

— 13 To4ek 4 u B napaniensHo ocu abcumec NpoBoMM BIPaBo napasn-
JIENLHLIE TIPAMBIE W HA HUX OTKAalbiBaeM otpesku AC u B/ pasubie oa-
HOMY palHaHy;

— 13 Touek C W /] BBEpX BOCCTAHABJIMBACM MEPNECHIMKY/ISPHL 10 nepe-
CEeHEHHA C KaCaTElbHBIMH MPOBENEHHBIMH K TOYKAM AunB.

Orpeskn CE u J[F — snavenns nney JICO na yrast kpena 20°u 40°.

Ha#ins takuMm ke oOpaszoM 3HaYeHHs IUIeY K JPYrHM YriaM KpeHa,o
MOXEM TIOCTPOHTL JIHArpaMMy cratHdeckoi octoiuuBoctH. C nommm.%b-
JCO u /10 MoxkHO pemars Hensii paj NpakTHYECKHX 3a/ad. Q

BAJAYM, PENAEMEE C IIOMOIULIO OUAT'PAMM CTAT(I@‘. KO "
IMHAMUYECKOM OCTOMUMBOCTH @"

Ilpi paccMOTpEHHHM Ha4YalbHOM OCTOMYHBOCTH M ulgﬁgﬁmm cyaHa
Ha DOJBIIHX yriiaX KpeHa Npeanonaraioch, YTo KpeHs MOMEHT JieHcT-
BYET Ha CyJIHO HE Cpa3y, & YBeJIHYHBACTCH MOCTENE OT HYJIA 110 NOJIHOH
CBOEGH BEJMYMHBLI, @ NPH PACCMOTPEHMH JIHH €CKOH OCTOHYHBOCTH
Cy/lHa NpeanosaraeTcs, 4T0 MOMEHT, Bhi3bl Ml HakpeHeHHe CcyjiHa,
JOCTHTAEeT I10JIHOH CBOEH BE/IMYMHbI Cpasy, @\He IOCTENEHHO.

I1pu nocrenenHoM HapacTaHHH MO ﬁb‘a CY/IHO IEPEecTaneT KPeHHTHCA
TOrjla, KOTJIa BOCCTAHABIMBAIOIIMHA ﬁlﬂ:m‘ CTAHOBHMTCA pPaBHBIM KpeHs-
IEMY.

ITpu BHE3aNHOM JEHCTBH HIEr0 MOMEHTA B MOJIHYIO CHJLY, CYJHO
nepecTaerT KpeHHTLCS TOT, rna PABOTA poccranasivBaioliero mMo-
MEHTA CpaBHseTCH ¢ pa@jﬁ KpeHsero MOMeHTa. Yol KpeHa, npH Ko-
TOPOM MEpecTaHeT A CYJIHO, ITPH BHE3AIHOM JICHCTBMM KpEHsALIE-
ro MOMEHTA, Ha3bIBABTCH NHHAMHYCCKHM YIJIOM KpeHa. 3TOT yroa Beerjaa
Gonbie craTHy o yriia KpeHa.

C nomom‘% narpamMm crarrdeckoi (JICO) u aunamuueckoit (J1J10)
OCTOHYH BO3MOXKHO pelleHHEe ps/a NMPakTHYECKH HeoOXOAHMBIX s
CyaHa

Iﬂ acyeTax, cBs3aHHbIX ¢ paborod no guarpammam J1CO x U110,
qa@ €00X0IHMO MMETh 3HAYCHUS KPEHsEero MoMeHTa My, ot JIeHCcTBHS
BETpA.

Pacuer kpeHsL1ero MOMeHTa MPOU3BOAMTCS N0 Gopmyie:

d
M, = P'(Zc' +T"‘],
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rae A — BOJIOH3MELLEHHE B MH;
d, — cpejuss ocaaKa cyaHa B M.

Haxonum 3naveHus:
P =[5 (mn); f=0,0813 1*,
rae P — nasjieHue BETpa Ha BCIO IUIOWAAL B MK,
F — jiaBlieHHe BeTpa B k2 Ha 1u’;
V' — ckopocTh BETpa B M/c Ha BeicoTe 12 M,

S — Bca DoxOBas NIOMAAE HA KOTOPYIO J@BHT BeTep. Q
OTcTosHHE LEHTPa TAKECTH HAABOAHOH DOKOBOH NMOBEPXHOCTH CY,
Z, OT JeHCTBYIOLICH BaTCPIHMHHHA HaxoAuTed no Gopmye: Q)
Z$=Sl'zl+31'zi+ ......... +5,-Z, @Q
B 48 +uiiin +5 @‘b
rae Sy, Ss ...S; — IUIOMANH OTAENLHBIX YACTEH Cy/iHa;
Zy, Zs ...Z, — OTCTOSHHE LEHTpa TSKeCTH (Il ) OTAETBLHBIX
nnomaneii 6okoBo#i NOBEPXHOCTH HAMBOJHON YacTH a ot JeicTBYIO-

el BaTepIIHHHH. $‘b'
Yrona kpena cy/iHa OT ACHCTBHA BETpa MOM&@G'—IHT&TB o dopmyne:
1g6 = ﬁ @
A-h >
B naneneiiiiem, Npyd pemieHHH 3ai nomomisio 1CO u JJ10, s
YACHEHHS CYUIECTBA METO/Ia, Mbl ﬁy.uq@ﬁ\{:ﬂu'rh HCXO/IHBIE JIAHHBIE.

BHH HAYAILHOTO yria KpeHa 54 u 55).
Hcexonusie nanusie: Bo
Haxonum:

ITo OCH OpJIMHAT
OTKJIa/IbIBAEM BEJIMYHHY
lnpus = 0,3 M, TOUKA 4.

M3 1. A mnpoBoaum
FOPH3OHTANLHYIO NPAMYIO,
napauienbHylo  ocu  abe-
nucc Ab.

H3 Touku JI omyckaem
NEprneHIuKyJisp Ha OCh
abcuuce J[E.

Touka £  nokaxer
BEIIMYMHY yIJlA CTarH4e-
CKOI'0 KpeHa.
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Jina onpenenenus ¢ nomousi JICO jaunaMuueckoro yria KpeHa
s HE0bXxoauMo npasee nepnenaukyaspa /JJE npoBecTH BEPTHKAILHYIO
miHul0 6B Taxum obpasoM, urobsl miomans OA/ (pabora kpensiero
MomeHTa) Obiia pasHa naomanu JI'6 (pabora BOCCTaHABIMBAIOMIETD
MOMEHTA).

[lepnenaukynsp, onyueHusid w3 Toukn [’ na och abeumee, Touka B,
NOKaXKET HAM BCITHYHHY JHHAMHYECKOrD yria KpeHa &:‘hm OT HIKBATa B

M, = 2700 mm. Q

Ilo quarpamme NHHAMHYECKOH OCTOHYHBOCTH (pHC. 55) 514 aa,ua'{agéb‘
maercs cneayonmm odbpasom:

— 1o ocd abcuMce M3 Havana KOOPAMHAT OTKIalbiBaeM ugg@@%ﬂuaﬂ
(57°3 ) ¥ U3 TOYKH 4 BOCCTAHABIKHBAECM NEPNEHAUKYJIAD;
— W3 TOYKH A Ha NepneHjinKy—
JISipe OTKI )aEM 0Tpe30K Ab,
paBHbLIA Bq&‘ He [y, = 0,3 m;
— H3 TO NPOBOAMM TNPAMYIO
JIHH Hayary koopaunar b,
- O/IHM TOYKY MNepecedeHus

MOH JMHMH b c KpHBOH
JIHArpamMMBbl JHHAMHYECKOH
OCTOHYHBOCTH, TOYKA B;
— H3 TOYKH B omyckaem
® NeprneHauKyJisp Ha och abeumce,

Pe®d & Touka I,
Touxa /" va ocu CC MOKaXKEeT BeIHYHHY JIMHAMHYECKOro yria

KpeHa oy , OT mxﬂg@ o = 2700 mm.

Jlns onpeaenesys yria craTideckoro kpexa ., no JJ10:

— MpOBOJ, AMYIO, mapauienbiyio npaMoi 05, takum obpasom,
4T0DBI OHA xs% ack kpusoit JUJ10;

—on @nsem 1 obo3nayaeM Touky kacauus c JUJ10, rouka [;

— %%‘IKH J1 omyckaeM nepneHidkyasp Ha ock abeuuce JE.
"@( a F na ocu abcuMcc noKaxkeT BEMHYMHY YI/Ia CTATHYECKOT0 KpeHa
;o

jl.

2. OnpejieneHHe yrila KpeHa CyjiHa NpH IKBAJIE ¢ HaBeTpa
(puc. 56 u 57).
Hcxonneie JaHHbIE:
Bopaousmemenue A= 9000 m;
M, = 1800 mum;
[Tepponavaneblii kpen 6= 20°,
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Haxoyum:
M, 1800mm
" A 9000m
— M3 TOYKH A, COOTBETCTBYIO-
LIEH HAYAIILHOMY YTIJIY KpeHa
# = 20°, BoccraHaBIMBaEM nep-
MEHIHKYJISP.
— M3 TOYKH NEPECCHEHHS NEp- o
nenaukynspa ¢ kpusoi J1CO, 1. E%cb,

1,04E

o i 0.2m;

0,6

0,4}

0,2

BJIEBO H BIPABO NMPOBOJHM IO
Puc. 56 30HTANLHYIO JIHHHIO, napa.v\ﬁ
HY10 ocH abcrmcc. >
— H3 TOoukH b BBEpX, B Macurabe ruied, OTKIa/bIBaeM ok bB,

pﬂ.BHbIﬁ NpHBEICHHOMY ILIEYY JONNOMHHTENLHOID KPEHHLIIEI‘@GMEHTB
Iy =02 M. .

— W3 TOYKH B BIEBO H BITpaBO NMPOBOOHM I‘DPHBDHT%EH}‘T{] JIHHHK IT1d-
paieLHyIo ocH abeimce.

— I8 ONpEJIeNeHUs yria JHHAMHYECKOro Osun NONOKMpaeM no-
JI0MEHHE BEPTHKAILHON JHauM JJI Takum o6 , 4TOOBI 3AIITPUXOBAH-
Hele nomany 583 u 3/[E ObUIH pasHbl. »

— touka [, Ha ocH abcuKce, YKaKeT WYHHY JIHHAMHYECKOro yria
Kpena cyiaHa Gy, . QO

[To JU1O (puc. 57) o1a 3aja4ua p@emﬂ TaK:

\ Ei‘“‘ @ — H3 T. A, COOTBETCTBYHOIICH

Ha4aJIbHOMY  YIiIy  KpeHa
0,6 6 = 20° BoccranaBidBaeM

NEPNEHAMKYIAP A0 TNepecede-
. Hu# ¢ kpuso# JU10, Touxa b;

— M3 TOYKH b NpOBOAMM ro-
PH3OHTAILHYIO NPAMYIO, Na-
paienbHyi0 OcH abcuuce M
OTK/IAJbIBAEM HA HEH OTPE30K
BB, paBubiii 1 pannany;

— M3 TOYKa B BOCCTaHaB/IM-
BaeM MEpPNEeHJIHKYIIp H OT-
KilanblBaEM Hd HEM OTPE30K

BI', pagHbI# 110 BEIMYHHE [JIeYy HAYAILHOIO MOMEHTA, KPEHAIIET0 CyIHO
Ha yroa &= 20°, cuaroro B Macmrade ¢ JICO (orpesok A5 = 0,28 m);

— H3 ToukH " BBEpX oTKNaLIBaeM oTpesok / /], pasHulii BetMuHne NpH-
BEACHHOTO 11e4a [y, = 0.2 a;

0,4

0,2
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— COEJIHHHB NPAMOH JIHHHEH ToukH b M Jf Haxoaum Touky £ — TOUKY
nepeceuenus npsamo B ¢ kpusoii J1IJ10;

— ONYCTHB M3 TOYKH E NepneHjuKynsp Ha ock abcuMcc noyyum
TOYKY /K, KOTOpas YKa)eT Ha BEJIMYMHY JHHAMHHYECKOTO yriia KpeHa Gy, -

Ecnu Ham HeM3BecTHa BENHYMHA TJIeYa HAYalbHOrO KPEHSALIEro Mo-
menTa (1a JIJ10 orpesok BI), nns ero onpejenedns HeobXoauMo mpoBec-
TH KacaTteabHy1o K Touke b5, na JUJ10 nomyuum otpesok Bl

3. Onpejenenye yria KpeHa cyJiHa [pH [Ksaie ¢ nojserpa (puc. 58, 59).

HUcxoausie n1anubie Q%
Bonousmemenne A = 9000 m. ‘b&
Kpensituui Moment M, = 1800 mm. <8§
[lepronauansusiii kpen 0= -20° @

M, 1800 mwm Q-

Haxonum: [, = T ham 0.2m Q

Tak kak cyiHO, N0 YCIOBHAM 3311a494, HMEJIO H Ha JieBwid Oopr, a
3aTeM CTaI0 KpPeHWThCA Ha mpaswiil, To JICO XOJMMO TIPOJIOJKHTE B
CTOPOHY OTPHIATE/ILHLIX YIJIOB KPEHA, T.€. U BHH3:

[

1,0

0,8

Puc. 58.

— W3 TOYKH 3, COOTBETCTBYIONICH HAYANLHOMY (OTPHLEATENLHOMY ) YIITY
kpeHa = -2(), BBepX U BHH3 BOCCTaHABJIMBAEM T1EPIEHIHKYIAD;

— OT TOYKH 3 BBEPX OTKJajbiBaeM OTpe30K 34 , paBHBIH BelHYHHE
NPHBECHHOTO LJ1€Ya, PACCYHTAHHOIO HaMH BhILIE [, = 0,2 u;

— U3 TOYKH A NPoBOAMM NpaMYI0 A5, napaiiensHyo ocu abeumce;

— noabupaeM NoJoKEeHHe BEpTHKANLHOMH JuuH [ /] takum obpasom,
4TOOBI 3aITPHXOBaHHEIE TUIONANH BAE u EI'E Ol paBHSI.

Touka J] ykakeT Ha BETHYHHY JHHAMHYECKOT0 yria kpeHa Oy, = 40°.

[To A0 (puc. 59) 3ta 3anava pemaercs Tax:
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— npoaomkaem JIJ10 B cropony
OTPHUATENLHBIX YTJIOB KPEHa;
— W3 TOYKH A , COOTBETCTBYIONIEH
HAYAILHOMY (OTPHLATEIEHOMY)
yray xpena 6 = -20°, Boccranas-
JHBaeM NEPNEeHIMKYIap 10 nepe-
cedenus ¢ xpusoii JJ10, Touxa b;
— M3 TOYKH 5 NPOBOMM NOPH30HS
TATBHYIO IPAMYIO, Napajlielb
Puc. 59 ocH abciuce, OTKNAIbIBAEM
30K 5B pasHbli 0HOM v
— M3 TOYKH B BOCCTaHABIMBAEM INEPHNEHIMKYSP H HA HEM a/IbIBaEM
oTpe3ok Bl, paBHbIi BEIMYMHE IPHBE/ICHHOTO Mﬂw. 2 M;

— COE/IMHMM NpAMOi uHKE ToukH b ¥ [” ¥ NPOMAIHM ATY. TIPIMYIO 110 fie-
peceuenus ee ¢ kpusoi JIJ10, Touxa /J;

— M3 TOYKH J{ ONyCcKaeM nepneHjiHikyisp Ha 0Ch aﬁf@lcc, NOJYyYHM
Touky E, KOTOpas ¥ NOKaxeT yroja JHHAMHY ro kpeHa Oy, — YI'OJl
JTMHAMHUYECKOI'O PABHOBECHA.

4. Onpenenenue HauboOAbIIErO JHH JRIECKOr0 MOMeNTa (onpokHabI-
BAIOIIEr0 MOMEHTA H YIJ1a KpeHa Gayy PhiH CYTHO MOMKET BbLIACPIKATD,
HE ONPOKH/ILIBAsCH U3 IPAMOro nojleXkenus (puc. 60, 61),

Hcxoaneie qaHHbie: ®
BojiousmenieHue a@p{)u m. [Nepeonauansubiii kpen &= 0°
— nwa JICO nopbupaeM mnoJioxe-
HHE TOPH3OHTANBLHOH JNHHHH Ab

faf 4 TaKkuM 00pasom, 4ToOBI 3aIITPH-
o % / xoBauuslie wiowanu OAI' w ITJ]]b
o 0 ; OBLLIH paBHBIL.
' — M3 TOuKH 5 onyckaeMm neprneH-
0,27 %7 nuKynsp Ha ocs abenuce. INono-

HEHHE TOYKH B nokaxer Hau-
80°  QosbIIMH JTHHAMHYECKHH yrom
Puc 60 KpeHa By, , KOTOPHIH BBIICPIKHT
CYJHO HE OTPOKHILIBAACE.
— oTpe3ok (04 no OCH OpJHHAT NOKaKeT BEJHYHHY NMPHBEACHHOTO ILIc4a
lp, HAMOOJIBIETO IHHAMHYECKH NIPHIIOKEHHOIO MOMEHTA, KOTOPBIH CYJIHO
MOJKET BLIJIEPXKATh HE ONPOKH/BLIBAsCH (B HameM ciyyae /,, = 0.55).
W3 popmynst My, = I,, A naxoaum HanbosbIIKHK AHHAMHYECKHH Kpe-
HALIMHA MOMEHT, KOTOPbLIH BLUIEPHHT CYJHO HE ONPOKHALIBAACE.
ITo )10 (puc. 61) 5Ta 3a1a4a pemaercs Tak:
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— W3 Hayaia KOOPIMHAT,

‘i_eauﬂ Touka (), MPOBOAMM Ka-
0,6u| A0 ; B/— CATeNbHYI0 K  KpPHBOM
_ JUO;
0,4 / — W3 TOYKH Kacanua B
OIyCKaeM [eprHeHInKy-
Y nsp Ha oce abeumce, no-
0,2 =°:55H“ my4denHas Ttouka [' mo-
KOKET  JIMHAMHYCCKRH
o o L 8  yron kpeHa O, -
[T 0 80 Ooabmit, KoTOp Bhi-
Puc. 61 JICPIKHT cy,uﬂo npo-
EKHIBIBAAC!
— W3 HaYaJ1a KOOPJHHAT OTKJIaAkiBaeM oTpesok (04, pasu %Haﬂn
H3 TOYKH A BOCCTAHABIMBAEM NEPNEHIHKY.JIAD ﬂﬂ '-IEI-H’IH C Kaca-
TEALHOMH;
— OTpe30K AB noxaxer BeIH4YHHY NPHBEIEHHOIO n;{&‘a! HaubosbIIEro
AUHAMMYECKHM TPHJIOKEHHOIO0 MOMEHTa, KO i MOXET BbIIEDKaTh
CYJIHO HE ONPOKH/ILIBAACH (B HAIIEM CITyY = 0,55 m).

— 3Had BEMHYHRHY [y, = 0,55 M, no f]:ﬂpmya& M,, = [y’ A — Haxon¥M Hau-
OoabMi AMHAMHYECKWH KpCHSIIHH h‘é\ HT, KOTOPLIH BLIICPKHT CYIHO
HE ONPOKH/BLIBAsACh.

5. Onpenenenue nauboib
ro UM Yriia KpeHa cy/iHa,
BasiCh NPH WIKBAJIE C H

HUcxonubie nanisl

HHAMHYECKOI0 MOMEHTA H BLIZBAHHO-
i OHO MOMKET BBLLIEPKATH, HE ONPOKH/IbI-
ue. 62, 63).

Bonousmenenie A = 9000 m.
Hepmu&@.umﬁ kpeH 6= 20°.

e
%

—na JICO u3 toukH A, cooTBET-
CTBYIOWIEH HAYAILHOMY YIIy
kpena @ = 20°, poccranasinnsa-
eM nepresaukynsp Ab;

— noadupaem NoJoKEHHE ropH-
30HTAILHOH JHHHM Bl Takum
obpazom, yToOBI 3aITPUXOBAH-
ueie wiomanu [JEE n E2KI Oni-
JIH PaBHBI;

— H3 ToukH [’ omyckaem nep-
NEHTHKYIIAD HaA OChk EECHHBE, a
Puc. 62 TO4KA 3 MOKAKET BEIHUHHY
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HaubOJILIIEr0 AMHAMMYCCKOIO YIjla KpeHa, KOTOpLIH OHO elle MOXET Bbl-
JepKaTh HE ONPOKHALIBAACE O] AcHcTBHEeM Hanboskero MoMenTa;

— otpe3ok AJ] , B maciTabe BEpTHKANLHOH OCH, MOKKET BETMYHHY MpH-
BEJCHHOTD ILJIe4d HA4Ya/lbHOI'Q MNOCTOAHHOIO KPEHSALIETD MOMEHTA4, IOI
JICHCTBHEM KOTOPOro cyIHO umMeno kpen 20° (B Hamem ciayqae [,=0,28 m);
— orpe3ok /{5, B maciitabe BEpTHKANLHONW OCH, J1AE€T BEJIIMYMHY TIPHBEICH-
HOTO IJieHa o0aBOYHOro JHHAMHYECKOTO KPEeHSIIEro MOMEHTa
&l = 0,46 m;

— HaxXxOAMM CYMMAapHbIH KPEHsIIMH MOMEHT:

My =lyA, T by=1,+ 5] = 0,28+0,46 = 0,74 . QQ’

\\

Mo JIJ1O (puc. 63) oTa 3a1a4a pemaeTcs Tak: (Sgbi

— M3 H a KoOpjH-
HAT 41bIBAEM HA
OGH abelLHCe OTPE3oK
@ PaBHBIH HAYallb-

oMy yriy kpena 20°;

JE"'-Q , 6M

=0
@ — H3 TO4YKH A BOCCTa-

26m.  HABJIMBAEM IIEpPIEH-
JAMKYJSp 10 niepece-

0,21 %
——-”53- rEs. ueHus ckpusoii JUJ10

L S

Puc. 6§
— U3 TO4KH b 1poBo JIMHHH:

a/ KacaTEﬂbgn}\ K BepxHe# Touke kpusoi JUIO, nuuus 5/7;

6/ kacareun K kpuBoi JIJ10 B Touke b, nuuus 5T
B/ TIp napaulesbHyI0 ocH abenucc;
— W3 TOYKH ansiBaeM oTpe3ok bB, pasHBIH OJJHOMY pajiHaHy:;
— M3 TO BOCCTAHABJIHBAEM NEPNEHAHKYISAP.
gm*raﬁe BEPTHKAILHOH oCH oTpe3ok Bl nokaxker Benwduny an-
BE.‘.,I[E:HH{JT‘D nne4da, HaYalIEHOIO IOCTOAHHOrO KpPEHALICro MOMCHTd, O]
JEHCTBHEM KOTOPOTO cy/HO HMeno kpeH 20° (B namem cayuyae /, = 0,28 m).
Orpesok [ /] nokaxer BeIMYHHY Nieda JoOaBOYHOrO JHHAMHYECKOro Kpe-
HAmero Mmomenrta 6/ = 0,46 m.
ITo popmyne M,, = I, A nHaxouM cyMMapHbIi KPEHAUH MOMEHT, rJie
b =l T8I
W3 Touxn xacanus E onyckaem nepnienMkyisp Ha ock abeuwmce, a Tou-

ka JK moxaxer BeNHYHHY HauOOJLIIEro JHHAMHYECKOrO yriia KpeHa 0, .
KOTOPbIH BBUIEPKHT Cy/IHO HE OIIPOKH/ILIBAACE.
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6. Onpenenenue HaubOJIbLIIEr0 AHHAMHYECKOIO MOMEHTA M BHI3LIBAC-
MO0 MM YIJIa KPEeHa, KOTOPbIH MOXKET BbIIEPKATH CY/IHO, HE ONPOKH/IbIBA-
SICh TIPH LIKBase ¢ nojserpa (puc. 64, 65).

Hcxonubie nanneie

Boaousmemenue A = 9000 m.
IepBonauansHeii kpen 0= —20".

CyaHo umesio kpeH Ha ToT 6opT, ¢ KOTOPOro HajleTes IKBa.

Jlna pemenus 31o# 3anaun npojanseM JICO B cTopoHy OTpHLATENBHBIX
YIJIOB KpeHa (BJIEBO H BHH3). N

— no ocu abcuwuce, B
1,0 l?'q ;

0,8 77 7 JIOB KpeHa, OTKI
0.6 7 7 DTpEBGl;i OA, BETCT-
: BYI0 HaqaIbHOMY yr-

)y v mmony

% //2// ‘4?_4 0,40m l — H3 &H A Bﬂt':p}': H
x/ 2 1k \ o a3 soccranasusaem

-20 /ﬂ" o 20° 40° 60° 8° @MHK}’H@.
57 Yas 0,28m ~'noabupaem nonoxkenne
Pyic. 64 Cb%pH:SDHTHJTBHUﬁ JIHHHH

BI' Takum obpaszom, 4yTO-
OBl 3aMITPUXOBAHHEBIE II0IATH BB @%F ObLIM paBHBL,
— oTpe3ok bA4 , B maciiTabe niey KanbHOH OCH, MOKaXET BETHYHHY

MPHBEIEHHOIO ILIEYd HAYalb @ KPCHALLIEr0 MOMEHTA, 10| JCHCTBHEM
KOTOPOIr0 CYIHO HMEJIO no@nuﬁ HavYaILHBIH Kpen 0= —-20°,

(bA =1,= 0,28 m).

B ornmumm or n HIEr0 npHMepa, rjle NepBOHAYalbHbIH KpeH
Cy/iHa co3jaBaics €HTOM, KOTOpPBLIH NPOJOIKAN JAEHCTBOBATE H TOT/A,
KOTJ1a HaJIeTEeN 1l . B JaHHOM ITPHMEPE KPEHALIHA MOMEHT, BbI3BaBIIHH
neproHaYyalb KPEH CYJlHA, IIPEKpallaeT CBOE JeHCTBHE OJIHOBPEMEHHO
CO LIKBAJ
— B 3TO yae oTpe3ok AB, B Maciutabe niey BepTHKAILHOH OCH, yKa-
HKET H 10 BEIMYHMHY NPHBEAEHHOrO IJie4a BHE3anHO AEHCTBYIOIIEro
J0onOJAHATENLHOTO MoMeHTa 8/ = 0,40 M. BenuuuHy caMOro MOMEHTA Hai-
aeM ucxons U3 Gopmyib:

M-8 A=0.40 » - 9000 m=3600 mm ;

— JUls OTIPEAEIeHHs YIJla KpeHa, KOTOPbIH MOJYYHT CyIHO NO0J JAeHCTBHEM
9TOr0 MOMEHTA, M3 TOYKH [ ONYCTHM TEpHeHAMKY/Isp Ha och abcuwmce.
[lonoxenne Touku JK yKaKeT 3HaueHHe JMHAMHYECKOTO yria kpeHa (B
Hauem ciyyae G,,,= 71°).
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[To auarpamme AMHaMHYECKOR OCTOHYMBOCTH 33/1a4a PelaeTcs Tak:

— npojosnkaem JUJ10 B cro-
-lQ,u e POHY OTpPHUATEIBHLIX YI-
- JI0B KPEHa — BJIEBO;
— Ha NOPH30HTAJILHOH OCH,
NPOJIOJDKEHHOH 4acTH JHa-

0,6n|

0,4 rpaMmbl, OTMEYAEM TOYKY
A, COOTBETCTBYIOIIYK Ha-
0,2 YAILHOMY YIIy KpeHa (\8
6 =-20°;
5 NY

P T — M3 To4kH A BO -
0 &0 80

=20 0 20

e | PR, —— JIHBaEM nepmne p
Puc. 65 Ab no nepece C KpH-
Bo# JIJ10;
— M3 TOYKH b OpPOBOIHM JBC NPAMEIC THHHH! Q

a/ kacarensHyl0 bB k BepxHe#l yactu kpusoi JIJ10;
6/ npamyio B/[, napannensHyo ocu abcuuce, Ha
orpe3ok B/ pasublii 0gHOMY panuany (57
— W3 TOYKH B Omyckaem NepreHjuKyIsp cb abcumMce, nonoxeHue
TOYKH [ ykasbiBaer 3Ha4YCHHE JHHAMHYEC yrna kpesa (71°) , Bos-
HHKIIEro 10J1 ACHCTBHEM BHE3ANHOI0 KPERMIIEND MOMEHTA.
— TOYKH J{ BOCCTaHABIMBAEM MEPIE JSp 10 NepeceYyeHus ¢ i Oll-
pelleieHHs KpPEHSIEro MOMEHTa, aHHOTO IIKBAJIOM, H3 KacaTelbHOH
€4 BEPTHKAILHOH OCH, JlaeT 3HAYEHHE
koro momenta &= 0,40 m.
ero MOMEHTa Haii1eM HexXo/sa U3 (GopMyJib:

lI-A=0.40 m -9000 m=3600 mm .

Hpumensema@ pElIeHHH TaKuX 3a/1a4 JHarpaMMsl CTaTHYECKOH M
JTHHAMHYECKOIH HYMBOCTH BbIMEPYHMBAIOTCA B Maclutabe Mied MM B

macuirabe @HWB 1 pabor. B GosbIHHCTBE CIyYaeB NMOABL3YIOTCS Mac-

pPOH OTK/NanbIBacM

mrabom g

Cp@ Basi pe3yJibTarhkl PelIeHHs NPHMEPOB IIYHKTOB 5 U 6, BHIIHM,
YTO NPH WIKBAJE C NOABETPa HAHOONBIUIKH KpeHAUMH MOMEHT, KOTOpHIi
MO¥NET BRICDWATL CYJIHO HC ONPOKHILIBAACH MOJYHAaCTCA MCHBINEC, HEM
MpH WIKBalle ¢ HABETPA, a4 YroJ KpeHa cyAHa npH 3toM bousbme. 310 005b-
ACHSAETCA TEM, 4TO B MIEPBOM CITy4ae NepBOHAYabHbIH KPEeHAIMA MOMEHT
[PO/I0JKACT BCE BPEMA [€HCTBOBATh, @ BO BTOPOM ClIy4ae — OH nepecraer
JIEHCTBOBATH HA CY/IHO CTOJIb € BHE3ANHO, KAK Ha MnocieaHee noaeHcTBo-
BAJ IIKBAJIL.
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Eciu kpensimuii MOMEHT, BLI3BaBIIWM NepBOHAYANLHBIA KpeH cy/Ha,
Oyzaer npoaokark AEHCTBOBATH B TO BPEMs, KOIJla HAIETHT IIKBAJI, TO
CYZHO NMOJYYHT KPEH 3HAYHTEJIbHO MCHBILKM, YeM HalJCHO B IpHMepax 5
H 6. CooTBETCTBEHHO DOJIBIIEH NONYYHTCH BEIIHYHHA JJHHAMHYECKONO MO-
MEHTA BBIIEPHHBAEMOrO CYHOM.

I[NIOJIYYEHUE HEOBXOIOMMOI'O OEBHAXEHUA BOPTA CYJIHA
C IOMOIBI0 AMATPAMME CTATUUYECKOM OCTOMUMBOCTH
\
Takyio 3a1a4y NPHXOJMTCS MHOIJIA pelarh 1MpH HeoOX0JAHMOCTH Ha:\b,

KPEHEHHS Cy/Ha /Ui oOHaxkeHHs MOABOAHOH 4acTH OOpTa NMpH NMpoH3
CTBE peMOHTA, JInbo ocMoTpa.

PaccmoTpum pemense 3Toi 3a1a94 Ha KOHKPETHOM npm{w. 66).

Hcxonnsle paansie

Bonousmenenne cyana A = 4450 m. Q .
[ITupuna cyana B= 17,3 m. Q >

Ocanka cynna d = 4.0 m.

Orcroauue LI.T. or xuns Z; = 7,0 m.

Ywucno TonH Ha 1 oM ocanku g = 17

MecTto 0cMOTpa NOIpYXEHO Ha I
Kpensimuid MOMEHT, CO3/1aBaEMbIi Il COM Tpy3a MNomnepek cyiaHa,

HaxojuTea no dopmyne:
M, =p-y-Cos@, rnep-— Mﬂ%ﬁﬂplﬂiﬂﬂﬂhﬁﬂm rpysa;

Y — PacCTOsHHE, HaA K nepeMeniaeTcs rpy3 Nnonepex cyiHa;
6 — yron kpena, on EMBIH N0 KPEHOMETPY NOCIe epeHoca

rpysa. R

Jlist pelents 31o 1 ¢ nomonieio J1CO neobxomaumo:

— BBIYHCITHTD 11 %H&'-IHJ‘ILHU OPHEHTHPOBOYHLIH YIrOJl KPEH4, NPH KO-
TOPOM H3 BOJLI ﬂﬁ%m‘ HYXHa#d 4acThb EDpTa. Pacuer npousBoauTCs 1o

topmyne: 0
D h,
%

tef =
g B/ ,rae

g&nyﬁuua MOrPYIKEHHs MECTa OCMOTPA;

— [NOJIOBHHA HIHPHHEL CYJIHA.

2
tgf=——=0232
B namem ciyuae g0 865 :
otkyzaa 0= 13°
YuuTeiBas, 4TO B MpoIlEcce KPEHOBAHKS MBI Oy/1IeM MPHHHAMATE TPy3, a

OT 3TOTrO YBEIHYHTCA OCAIKa, YT/l KpeHa YBEIHYHBAeM elle Ha +2°,
#= 157
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— Ha JICO u3 104k A cooTBeTCTBYIOLIEH yriy kpena @ = 15° Boccranan-
JIMBAEM NEPNEHJIMKYNAP 10 nepecevenusn ¢ kpusoii J1CO B Touxe 5.
— orpe3ok  Ab, B Mmac-
wrabe 1jied BEPTHKAbL-
HOM OcH, J4eT HaM BCIH-
YUHY NPUBCIACHHOrO ILie-
Yya KpeHsllero MOMeHTa.

B naumem cny4ae
lp= 0,78 m. Q

— 1o dopMyjie HaXOAH
BEIIHYHHY KPBHH

I o] (7 2 0 a
20 40 60 80 MOMEHTA, Hmﬁxo@v
1A b HCH Ha
Puc. 66 e .

Ha yron 0= 1
M, =1, -A=0,78m-4450 m = 3470 h

4 .
— 3HaA TCNEph BEIHIHHY KPCHAIICTO MOMCHTA NPHHMMACM PCIICHHE Ka-
KHM 00pa3’oM Mbl TOr0 JIOCTHIHEM.
Jlonycrum Mbl Oyzem npuHumars Oamnact wpy3s. Jlna sToil nenu 3a-
nosusem tab. 6.
N

Tabnuua 6

4

No Haumenosanue rpysa | Macca I'p}ﬂa{é eqo kpeusero | Kpensmmit
/m HJTH OTCEKA ; ("4 MOMEHTa MOMEHT, TM.

i Tirrasc Ne 1 &rb% 2,0 230

2, Tank Ne 2 § 140 4,0 560

Q\r
3. Tang Ne 3 é 100 4.3 430
K
4, 300 7 2250
uEMBHTAO . 9
2.=3470 ™

C num@ ITHX MEPONPHATHH MBI CO3/Ia€M KPEHALHH MOMEHT

M., =34 :
Kp
ﬂp@l H3BOJICTBE KPCHOBAHMUA CyJiHA TaKuM crniocobom (npuem rpysa
H Tonimuea, iubo dannacra ) HEOOXOAMMO MOMHHTEL, YTO €C/IH PACCUMTAH-

h e
Hbli 10 dopmyne 1gd = B;Z YroJl KpeHa, Ha KOTopbii HeoOXoauMo npo-

H3BECTH HakpeHnenue cyua, oonsiue yraa makcumyma JICO (6.0, TO Kpe-
HHTB CYIHO Ha 3aaHHBIH Y0/l NEPEeHOCOM IPy3a HENb3s — CYHO ONPOKH-
HETCA.

ITOT METO/I HAJIEHKEH TIPH HAKPEHEHHH CYJHA HA MAJIbIE YTJIbl KpeHa.
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[Ipu npueme OONBIIOrO KOJNHYECTBA I'Py3a IPOH30MIET HIMEHEHHE
JNCO u yxe umeemoii y Hac JICO nons3osaTses HENB3A.

COXPAHEHME OCTOMUYMBOCTM IIPYM NEPEBO3KE HEKOTOPEX
BUIOB I'PY30B

I[IEPEBO3KA JIECA

[Tpn norpysxe JecHBIX I'PY30B JIOJKEH OCYUIECTBAATECA ocobo Tina-
TEJILHBIH KOHTPOJIb 38 OCTOHYHBOCTBIO CY/1HA.

Cornacno paspaGoTaHHbIX pekOMeHjialuil, norpyska jgeca Ha namy0y o
JIoJKHA MpeKpanarscs, Korja cyJHO Ha CIIOKOHHOH BOJE NpH {munnp%b
MEHHOM MOILEME CYJI0BLIMH cTpesiamu (kpanamu) ¢ ognoro Gopra 253

No,/beMOB, BecoM 1o 1,5 T. kauIblid, noayuuT kpen 3-4°, >
Bee Ddannactabie TankH J0JDKHB OBITH 3arpeccoBaHEl 110 a mno-
rpy3ku. Koraa BeicoTa KapaBana Ha najybe JOCTHTHET NMPHM 3/4 pac-

YETHOTO, HYIKHO NPOBEPHTL OCTORYHMBOCTE CYJHA M0 ym@eua no cop-

MyJie Q

p-l
h=573.-—
g e @%’

P —wmacca nepemeiniaemoro rpysa ( crpon 'Q
| — nne4o Ha KOTOpOE NEpeMeLeH rpys;

A —MAaccoBOE BOJIOH3MEIIICHUE CY/INa;,

0 — yron kpena.

BO3MOKHO onpejesneHue Mer qﬁanecxcﬁ BLICOTHI H 110 NEPHOY
BGoproBoii kauyku cyana. Oauako @r METO]] OTHOCHTCA K 4Hciy npubiu-
WEHHBIX M3-32 HEBLICOKOH octu (10 20%), no Gnaronaps npocrore
HIHPOKO PACTPOCTPAHEH 6%@[{:{0 HA CyJlax-JIecoBO3ax.

B arom cnyuae, Mﬁwaqecxaﬂ BLICOTA JIOJDKHA ONPEAENATLCA 10
NepHoJLy {]B{)ﬁ{)ﬂﬂhl& aHui cyaHa Ha THXOH Boje 1o dopmyne:

N\

0 e [C -B T

Q) == I i [

0

ﬁpnqecxnﬁ koadduuuent, (ans cynos-necososos — 0,7- 0,8);
noj1 cBobo/HBIX kKonebanuni cyana, cex.;
HIMPHHA Cy/iHA.
T cnocod HeNoCTATOYHO TOYEH W3-3a pAja OrpaHHYeHHH BIWAIO-
muX Ha ceoboHkle KosiebaHus cy/iHa, 03TOMY:

— T, — OMpEJensercs He MeHEe YeM Mo 3-M packayHBalHAM CyJna, B
Kaa0M H3 KOTOPBIX HEe Menee 4-5 konebauui;

— CHJIa BEeTpa He JIo/DKHA NpeBbmars 3 banna;

— packayHBaHHe CyJHA MPOU3BOAMTCS [PH CTOSHKE HA pelje Ha sxope
B YCJIOBHSX JIETKOTO BOJTHEHHS MOPA;

84



— JUTHHHA BONHBI 10spkHa ObiTh He Oonee 0,28. (B — wmpuna cyna);
— [IPH COOTHOIEHHH g = 1,5 npuMepHo NepHoJ KauyKH YBEIHYHBAET-

ca Ha 20%;

— O4EHb CHJILHO BIHSHHE MEJIKOBO/Ibs, ocobenno Ha cyaa 6osbwioro
BOJIOM3MELLIEHHS, H DTO BIMAHHE BO3pacTaer ¢ Bo3pacraHHeM kod(duim-
€HTa MNOJIHOTH BATEPIHHHH.

Bo3M0KHO TAKOKE ONpejle/IcHHE METalleHTPHYECKOH BLICOTHI B KOHIE
MOrpy3KH ¢ NOMOLILIO KpeH-DajuiacTa onpeieseHHo#i Macesl 10 opmyne:s

h=57°3-2-L rne %(b
A-0 N)
P —macca kpeH - bawuacra; @Q
L —orcrosuue LT kpen - 6annacra or JII1; @‘b
A —maccoBoe BOAOH3MENIEHHE CY/IHA;
0 - yroa Kpena cyjaHa. Q-

3710T cnocod jiaer JI0BOJILHO TOYHBIE PE3yJIbTaThl n€w HMCHOJIL3OBAHHH
MHIKOCTHOIO KPEHOMETPA. O

B npouecce rpy3oseix onepaiuid, BeiOpas U3 %ﬂpmaunu 00 ocroii-
YHBOCTH MHHHMAJILHO J0ITYyCTHMOE 31-lat{elw EHTPHYECKOH BLICOTDI,
MOKEM PaccUMTaTh YroJi Kpexa @, npu kot CJIEJIYET NPEKPATHTD 110-
rpy3Ky.

¥YroJ kpena paccunThiBaem 1o o 1e:

9° = 57°P> p-l
§ A-h

inI MOJYYCHHH HEﬁ.TI HATHOIO IIpPOraoia ]JEI.I.IEHH'E 0 BBIXOOC
CY/lHA B MOPE NIPHHUM KO KaluTaH.

Ipu npnnzﬂuﬂcfa\{@ OBBIX pabOT Cy0OBOMTENH JIO/AKHBI TOMHHTD,
4TO JEPEBAHHBIC CTOMKH ciyxat juis GOopMHPOBAHMA KapasaHa M yBJicye-
HHE CTOHKamMu -&vzpﬂo Gossoro auamerpa ypesaro Hebnaronpusr-
HBIMH TTOCJIE HAMH.

Ipu HHHU KapaBaHa CliefyeT MOMHHUTb, YTO TPAIHIHOHHBIC NPO-
MEHKY % MONEPEUHbIE CTHMKKH, MEXKILY JCPEBAHHBLIMH CTOMKAMH, CHU-
MamTT&pyzlcy ¢ hanbmbopra, 8 BEPXHUX KPEHEKHBIX CTAKEK JA0JIKHO
GL[TL B A0CTATOYHOM KOJIHYECTBE:

— [pH BLICOTE Kapasana na nanybe 0 3 METPOB paccTOsHHE MEHLY
CTSKKAMH MOXKET ObITH 10 3 M}

— NPH BLICOTE KapaBaHa B 6M PACCTOAHHE MEXLY CTHKKAMH HE JI0JIKHO
npessimars 1.5 m, Ho, B moboM cilydae, HA KaXUILIA CTHIK Jieca J0JDKHO
ObITH HE MEHEe 2-X CTAKEK.

Bricora kapasana Ha naay0e He JI0/KHA NPeBLINAThL 1/3 MHPHHE
cyHa.
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[TEPEBO3KA 3EPHA

OcToH4YHBOCTE Cy/iHA NPH MEPEBO3KE 3epHA perjiaMenTHposana Mex-
ayuapoansiM Kojexcom o bezonacHoil nepeBoske sepHa HACKINBIO.

Cyna nepeBo3ssiye 3epHOBLIC IPY3bl HACKINBIO AO/KHEI ObITH cHabMe-
nbt Mudopmanueii 06 ocroiiunsocTy cyjiHa npyu nepeso3ke 3epHa.

Cyna, He uMelonie Takoi JOKyMEHTAIMH, JIOJKHE! TPY3UTLCS MO Tpe-
BosaHuAM MEXKAYHAPOIHOTIO Konexca nnu [paBH/laM CTpaHLI NIOIPY3KH.

Bo Beex cityuasx 10/DKHA TPOH3BOAMTECS IITHBKA 36PHA B OTCEKAX. |
[Nepen HavanoM MOrpy3Ku pacCuUMTHIBAETCSA JONYCTHMAs CPE/HAS BhI<),

COTa MYCTOT MOC/IE IITHBKH: Q
V, =V, +0,75-(d—600)mm, e N

V4 — cpenHss BeICOTA MyCTOTH (B MHJUTAMETPAX); ‘bt&

V4 — cranjaprias BeICOTa NyCTOThl corjiacHo tabn, 7; @

npusejieHHo# Hike (Tabnuua B 1-1 B Kopexce); Q .
d — dakriueckas BeicoTa Oanku moka (B Mumnmc@x).
Beanuuna V; HM B KOEM ciyyae He JIOJDKKA npnn@ﬁ.ca MEHEe

100 am. O
Tabmuua 7 [pu sio o‘&gapﬂame 3arpy3Ku
Paceroaume or kpomin | Crasnapruas EQPHGM H BPEKHEHHUE G}'HHU
mmmfm?;':u: i dpiiess s B TeueHHE Beero peiica, o cBouM
05 : 5:?0 X %puc'rmcam OCTOHYHMBOCTH,
10 530 @v HO YIOBIETBOPATE CACLYIONIAM
15 500 ® MTCPHAM:
50 480 & ~ METAUEHTPHYECKas BHICOTA Ha
@' BECh [IEPHOJL pefica ¢ MonpaBKaMy Ha
2.5 ﬁ BiMsiHKHE cBOOOAHOI NOBEPXHOCTH
3,0 \ WHIKOCTH B TAHKAX JIOJDKHA ObITh HE
3.5 Q 430 menee yeM 0,3
4.0 *QD 430 — YTOJI KPEHA OT CMELIEHUA 3epHa
4.5 Q 430 HE J10JIKEH ITPEBLILIATh 12°
_ 430 B CJIyHae CyJ0B, HOCTPOSHHBIX HA HITH
@ﬁo 450 nocne 1 supaps 1994r., yrna sxona
60 il (o o
6:3 4 — HA JIHarpaMMe CTaTHYECKOH
7.0 520 ocToHYMBOCTH yHcTas (ocTarouHas )
7.5 550 TUIOMIA/L AHArPAMMBI MEXKLY KPHBOH
8.0 590 KPEHSIEr0 1 BOCCTAHABIMBAIOLIErO

momenToB oT 12° no yrna kpena 40°(unu
YIiia 3aIMBaHKs, eciii OH Menblue 40°), npu BCEX YCIOBHAX 3arpy3KH,
Jomxna OurTh ne menee 0,075 m.pao (4,3 m.zpao).
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[Liieuo yClIOBHOIO PacHdeTHOro KpeHsiero MoMmeHTa (/g ,e.) OT cMme-
HIEHHKs 3€PHA NOJNYYAIT W3 PopMyIbL:

st atoro pacuernsii kpensmuii Mmoment (Mg, .. ), cOriacHo JKBH-
panenty MMKO, onpenensercs npy ycJioBHOM CMEIICHHH 3epHa:

- na 15° B NoJHOCTHIO 3aN0JHEHHOM NOMELCHHMU;

_na 25" B 4ACTHYHO 3ANOJHCHHOM NOMEUICHHH.

Q
>
]
I t | @Q&
o - | T §
%rmmlbﬁ mll\d\\‘ I _\ %
[prmerimie : I Nprcane Q .
1 | o e fo)
s ﬁ CIE —3 F’(b‘
2/3 wabmToynoi ml;uwm NyCcTOTHl 1/3 waty &jnnmmu My CTOTEL
HEPEMEILAITCH K [IHAMETPANBHON nepe TCA K noguaTomy Gopry.

TUIDCEOCTH.

Puec. @2\%

Pacuernas sesmunna noanagy@HeIx nycror tem Oosible, 4EM BhIlIE
nojnanybnas danka u yem 60 @ paccTosiHHE OT Jiloka 1o bopra.

Cunraercs, 4ro 4 M — MalbHAs BEJIMYHHA 3TOr0 PacCTONHHA C
TOYKH 3pEHHMA KayecTBadlTHBKH. B 3aBHCHMMOCTH 0T 2TOr0 paccTosHMs
NpeAycMOTPEeHbl CTaH@prHbie BuicoThl nyctor (Tabn. B 1-1 Kogekca).

BEPHD B HE ﬂﬂﬂ@;’l’hlﬂ 3a0JIHEHHOM TIOMEILEHHH J0JDKHO OBITh pac-

IITHBAHO H 38K HO OJHHM H3 METOA0B pexoMeHoBaHHbIX Kozekcom
HUMO.

Ilpu p € OCTATOYHOM IIOANM JAMarpaMMbl CTaTHYECKOW OCTOMH-
YHBOCT EHAETCH CIeaylouas METOIMKa.,

Ha O, noctpoexHo# B maciutabe miey, no ocu abeuuce oTKIaabBa-
€M yros cratHueckoro kpena 12°, nonyyaemelii OT nepecoinanus 3epHa, H
M3 TOYKH [’ BOCCTAHABJIMBAEM NEPHEHAMKYJIAP JI0 IEPECEYEHMS C KPHBOH
JACO —touka 5.

M3 Toukn 5 NpoBOJMM TOPH3OHTAJNLHYIO HNPAMYIO HAa OCb Op/MHAT,
Toyka A. Orpesok (04 cooTBETCTBYET BeJIHYHHE ITPHBEACHHOTO I1Jleda Kpe-
HALLIEr0 MOMENTA [, OT nepechinanms 3epua jo yraa 12°, 1.e. 04 = l,.

H3 toukn C, coorsercrBylomeii yriy kpesna 40°, BoccTaHaBiiHBaeMm
NEPHEHANKYIIAP H OTKJa/IbiBacm Ha Hem otpesok CB , pasueiii 0,8/,
(CB=0,81,,) .

87



ol
N
Puc. 68 (8'&

CoenunseM nNpAMOi THHHEH ToukH A U B.

Iomans JICO, saxinoueHHas MeXIy TOHKaMH Eﬂ’@ *€CTh HOPMH-
pyemas ocraToynas nuomans J1CO. .

Bennunny ocrarounoi muowmany JICO paccuuThIBaIOT ¢ HOMOIIBIO Na-
JIETKH, pasrpad)B ee npAMOYTOJIbHHKaMH BbIOD pasmepa (macura-
0a), ¥ NOJICYUTAB MJIONIANL OJIHOTO U3 NPSIMOY HKOB.

Jlns npuMepa, B HALEM Cily4ae, B 11 CPXHEM Yrily rokasa nps-
MOYTOJIEHHK, BHICOTa KOTOpOTO ¢ yuetoM bracmraba JICO, a = 0,05 M, a
ero jummna ¢ = 5° = 0,087 pao. Bc maab 3TOro NpAMOYIOJIbHHKA B
MPHHATOM BblllE MaciiTabe pasna $

S = a-6=0,05 m -0,087 pao = 0,00435 m-pao.

3nas miomaae 0JHOro NPAMOYTrOJIbHHKA, C TOMOIIBIO TTAJIETKH,
OTIpesieNsieM OCTATOUYHY uxosannyio) romans J1CO.

Cyna nepesossii 0 pomkHbl 6biTH cHabwkensl wHdopMmatnel 00
OCTOHYHBOCTH CYJIHE PH NEPEBO3KE 3epHa.

B Undopmauiiiy 06 octoiiuBocTH, KPOME PEKOMEH/YEMBIX THIIOBbIX
M cy/ina 3epHoM pasnuunoii nunorHoctd npu 100 w 10 %
B, BXOJHMT BCIOMOraTejibHas MAOKyMEHTalHa Ui camo-
CTONT BEITOJIHEHNUS PACHETOR M METO/IMYECKHE YKa3sanus 110 ee uc-

[MEPEBO3KA HE3EPHOBBIX HABAJIOYHALIX I'PY30B

[TepeBo3ka HE3EPHOBLIX HABAJIOYHBLIX IPY30B HA TPAHCHOPTHBIX Cyaax
JIOJIMCHA TPOH3BOANTLCS B cooTBeTcTBHH c [lpasunamu OGesomacHoi Mop-
CKO#f nepeBo3ku HaBanounbix rpy3os (HHI'), paspaboTantbix B cOOTBETCT-
BHH C pEKOMEHJalMaMH no HasanouubiM rpyzam MUMO u tpebopanuii
[1pasun Perucrpa.
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HasanouHble Ipy3sl OTHOCATCH K paspsiy CbIIy4YHX Ipy30B, KOTOpBIC
MO CTENEHH ONACHOCTH pa3/ie/ieHbl HA TPH KJIAcCa M pa3MEIlUEHbI B TPEX
[punomennnx A, B u C [1pasun HHI',

[Tpunoxenne A — HaBIOYHBIC I'PY3bl, CKJIIOHHBIC K Pa3iKHIKECHHIO H
HMEIoLHE CBOHCTBA CLUenIeHHs.

ITpunoxkenue B — XMMHUYECKH ONACHBIE HABAIOYHBLIE rPY3bi, YacTh W3
KOTOPLIX HMECT cBOHcCTBa GI],EHJ'IEHHH; d 4acTh 9THX CBOHCTB HE MMEET.

[Ipunoxkenne C — HaBAJIOYHBIE TPY3bl HE CKIOHHBLIE K PA3XKHMKEHHIO U
HEC OMNACHBIC B XHMHYCCKOM OTHOLUCHHH, Y4CTE H3 KOTOPLIX HMECET cuen.rﬁ-
Hue. ['py3sl no Hpuaoxennam B u C elle nogpasensiorcs Ha: %(b“

— Ipy3bl, cMeatonHecs 1010610 3epuy; QQ

— I'P¥3bl, CMELIEHHE KOTOPLIX OTJIMYEACTCH OT 3CPH4. @

HEJDﬁJ{D,II,HMD NOMHHTBL, HTO I'DY3bl, NOUMCHOBAHHLIC B ﬁb}ﬁﬂl{ﬁﬂx
By C, no BHY CMEILEHHA NIOAPA3/ICIAIOTCA CLIE HA JIBA CROJ .

~ I'PY3bl, HE HMCIOLIHE CLEIUICHU A, CAABUTAIOTCA TO) m{mnmn;

— Ipy3bl, HMEIOIIHE CLEIJIEHHE, HMEIOT CB{)FIGTE&D‘ yudsarses 0Jo-
KamH.

Kpome aToro, nasajoynsie rpy3sl 10 CTENEHK QNAacHOCTH B OTHOIICHHH
CBOMCTBA CMCILCHHSA JICJIATCH Hd 1BC KaTErop
— 1-st kareropusi — 9T rpy3sl ¢ yriom ecre@riennoro orkoca 30° v Menee;
— 2-1 KATEropHsA — 9TO IPY3bl C YIJIOM @TBEHH{}M orkoca 30°u boJiee.

Yroja ecTecTBEHHOI0 OTKOCA C Cro rpysa onpcacinacrca no Mero-
JIMKe, pexkoMenjaosanHoi Ilp u HHI', koraa cneumansubuiif siugnk
CNELHAILHBIM YCTPOHCTBOM a@l}lHHE‘I‘CH ¢ yrJjiosoii ckopoctsio 0,3° B cex
JI0 Hayaja MaccoBoro o HA I'py3a, a yroj U3Mepsercs 1o TPeMm Ha-
kJionenusm. JIubo sroz %n ONpEIEIseTcs METOJOM BhICLINIAHKSA IPY3a Ha
IJIOCKYH0 TOPH30HT, \Lgm MNOBEPXHOCThL Yepe3 BOPOHKY M (opmHpyercs

KOHYC JI0 Ha4all nanus. BenMuyuna yria ecrecTBEHHONO 0TKOCA 3aMe-
paercs yrnomqigvm.

Yrone @rnennum OTKOCa ChIITY4€Ero rpysa 3aBucHT o1 (Jopmbl, pazme-
poB, L fﬁvamc'ru MOBEPXHOCTH YACTHI] H MOIKET OT 3TOr0 KoJiebaThes:

— MIMCHUIBL. c0usvrnrensas.. OT 16 00 38°%;

— TR YL «.ovoninannisnssnasens OF S0 B0 43"

— JUIst pyAHBIX KOHIIEHTpaToB oT 25 j10 50°.

Ocobyi0 onacHocTb MPH NEPEBO3KE HABAIOYHBIX I'PY30B MpeACTaBiser
coaepxanue snard (Ilpunoxenne A). [lpH noseilIeHHONR BIOXKHOCTH, 10/
JeiictBHemM BHOpanuu Kopryca, yCaJki H YIUIOTHEHHS rpys3a, Bjara Bbi-
JIaBJIMBACTCA B BEPXHHE CJIIOH M BEPXHHH CJIOH rpysa npespailaercs B Ka-
weobpasnoe cocrosuue, crnocoberpyomee cmeniennio. lns Beex Haba-
JIOYHBIX TPY30B, CKJIOHHBIX K Pa3KHMEHHIO, YCTAHOBJICHBI JOIYCTHMbBIC
HOPMBI COJIEPIKaHHs Biary, 3Ha4eHue KOTopbix ykaszano B [1pasunax HHI.
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B npouecce norpy3ku Takoro rpysa neobxoiumMo noctosHHO KOHTPOIHPO-
BATH BJQXKHOCTL I'Py3a No nadopaToOpHBLIM JaHHEIM, JMOO onpenensTs ca-
MOCTOSTENBLHO N0 METOHKE ykazanHoi B [Tpasunax HHI'.

Ocobyio onacHocTh NpejcTaB/iseT HABANOYHBLIH Ipy3 3MMOi, NpH Xpa-
HEHMH HA OTKPLITHIX TJIOMAIKAX H3-3a CIOMHOCTH KOHTPOJIA €ro BIawHO-
CTH.

Cnenyer mOMHHTB H O TOM, YTO YIOJl €CTECTBEHHOTD OTKOCA CYIIECT-
BEHHO 3aBHCHT OT MHOTHX (pakTOpoB W 0BCTOATENLCTB, TAK YroJl €CTecT-
sennoro orkoca 3EPHA npu subpannn xopnyca cyaHa yMeHbIIAETCH n%{-
MEPHO B JIBa pasa. QD

3uadeHHe YrJOB ECTECTBEHHOTO OTKOCA YKa3bIBAeTCAd B ]}@mm{
HHI', a i1t HEKOTOPKIX BHJIOB I'Py3a NPUBELEHO B 2TOH Tabnu

I HER
T Yrou ecrecTBenHONO Kn:aqpc[mm@n l;/II}?TpE:HHﬂm
OTKOCE — & C‘I?eumt —f

Arnomepar  kenes- 45 $fz> 1,000
HOH py/sl ,\
I"paswuii 25 - 45 N 0,466 - 1,000
Koke 30-50 > 0,577 - 1,129
Kykypysa 35-40 D 0,700 - 0,839
[Turennua 25-35 &Y 0,466 - 0,700
Puc 40O 0,839
Pyna wenesnan 35437 0,700 - 0,754
Caxap 0625{} 1,192
YroJib KAMEHHbIH W27 - 35 0,510 - 0,700
[lemenT A 27-40 0,510 - 0,839
Slumenn A\ °  25-45 0,466 - 1,000

Ocobenn L“Qﬂ) HABAJIOYHOrO rpysa sBjsercs cnocoOHOCTE YIIOTHE-
CNOfi NOJ THAKECThIO BEPXHEro, MO3TOMY LEHTP THKECTH
4 HE COBNANAET C €ro reOMETPHYECKHM LEHTPOM, Tak, 1ITa-
r0 KOm4YeaaHa BhICOTOH 4 M MMEET LEHTP TSHIKECTH HA BbICOTE
192 cxmy v ecnu 5TOrNO HE YHHTHIBATL, TO Oyaer aonymena omubka B pacue-
Tax 3HaYEHHs MeraleHTpuyeckoi BeicoThl. CnocobHoCTs rpy3a H3MEHATE
NOJOKEHHE IEHTPa TANKECTH, XapaKTepusyeTcs KOd(pQHIMEHTOM YILIOTHE-
HHsl, KOTOPbIH HMEET 3HAYCHHSA:

Koke ....... 1,14-1,24, e RS o L
[Tmenunua.. 1,05-1,13 Pyna...ceevvaeenen..1,14-1,15
[lecok ......1,16-1,29 Yrons kamennsii...1.20-1,21

Iepen nmorpyskoii HaBaJOYHOTO Tpy3a aIMHHHCTPALMA Cy/HA HOJIKHA
OBITH ODecnedeHa COOTBETCTBYIOUIEH TEXHOJIOTHYECKOH NOKyMeHTalneld 1
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BCCMH CBeICHHAMH O haKTHYCCKOH W MaKCHMAILHO-I0TYCTHMOR BJaxK-
HOCTH, BEJHYHHC YIJIda €eCTCCTBECHHOTIQ OTKOCA H ItIHSHiEﬂ-XHMH‘lCGHHX
ceoiicrsax rpysa. Heobxo/uMo yunTsiBaTh, YTO B HACTOMIIEE BPEMA CBOH-
CTBA HABANOYHLIX IPY30B M3YYEHL! HE NOIHOCTHIO, NOITOMY, HA IPY3bl, HE
MOHMEHOBAHHEIC B anHU}KEHHHX, HCUﬁXﬂﬂHMU T]]EESDEETB OT OTHpaBHTC-
JI BCE JlanHbIe 110 rpy3y, cesuiasck Ha [1pasuno 2, rnasel VI COJIAC.
[Ipu nepeBo3ke HE3EPHOBLIX HABAIOYHBLIX I'PY30B JO/DKHBI BbIICPHKH-
BaTLCH B 3a/|JaHHBIX NpEJleNax Cleiyloumne KpuTepun Ge3onacHocTu:
A — KPHTEPHH HECMEUIAEMOCTH, 3aBHCHT OT KaY€CTBa IITHBKH;

Ay — KPHTEPHIi HEPa3KHIKAEMOCTH; %(b

A3 — KpUTEPU OCTORYHBOCTH NIPH PABKHIKEHHH IPy3a; .QQ

A4 — kpuTepHid ocroifunBoctu npu "CYXOM" cMmemenun rpya

As — KPHTEPHI HEBO3rOPaeMOCTH I'pPy3a; %

A — KpHTEPHIi HE3ara30BaHHOCTH aTMoc(ephl r‘pyaoau eHMH.
[Ton kpurepueM ocroiuusoctd npu "CYXOM" cm H rpysa Ay

MOHHMAIOT JIONOJIHATENbHbIE TPEGOBAHMA K OCTOHUHBOCTHKOTOPHIE 0Gec-
NCHYHBAIOT Gﬁjﬂﬂaﬂﬂﬂﬂb IIpH CMCILICHHH I'PY3a Ha HGI'.[ CHJICHHOM CYIHC

B TEUEHHE BCETO peiica. Q
B cooTBETCTBHH € 3THMH TpeOOBaHHAMH: %
— METaleHTPHYECKas BLICOTA HA BEChH I1€ pekica, ¢ nonpaskamMu Ha

— YroJi CTarH4eckoro KpeHa or ¢ HHS I'PY3d HE JIOJDKEH IpPEBbI-
1maTh Beauuuny 12°;

— HA jJHarpaMMme crariyec "%TﬂﬁqHB{)C‘I‘H udcras  (ocrarouHas)
oAb JHarpaMmbl, pacc Kﬁnaﬂ 10 METOJAMKE OIMCaHHOH BbilLE,
J0JiKHA OBITh HE MeHee (), 0.

[1pu pacuere KpeHil MOMCHTA OT CMELLCHUA Ipy3a M, npuHuma-
€TCA JIONYUIEHHE, YT ©ro’ nuockas [OBEPXHOCTDb, B PE3YJILTATE PaBHOOOB-
EMHOTO cuemeu OHAETCHA Ha yroja B 25°,

[1pu nepe% HABAJIOYHBIX TPY30B HE MMCIOIIHX CBOMCTBA clene-
HHUA ﬂpuno@ a1 B u C, c yrnoMm ecrecrBenHoro orkoca B 30° u Menee,
Heobxo/1 OMHHTBL, YTO TAKHE IPY3bl JOJMKHLI [IEPEBO3HTLCH B COOT-
BETCTB TpebOBAHHAMH, PErJIaMEHTHPOBAHHBIMH JJISl IEPEBO3KH 3epHa,
T.€. B cOOTBeTCTBUM ¢ TpeboBanusMu Mexayuapoauoro kojekca no 6e3o-
ACHO} MepeBO3KE 3€PHA HACHIILIO.

Heobxo01uM0O NOMHHTB, 4TO KOTAAa B TBHHAEKAX HJIH YACTHYHO 3arloji-
HEHHBIX TPIOMaX [EPEBO3HTCA HABAIOYHBIH Ipy3, 3ano/03peHHbId B cMe-
IdEMOCTH, HJIH I'PY3, B OTHOLIEHHH KOTOPOIO HET JI0Ka3aTeLCTB €ro He-
CMCIIAEMOCTH, HA CYJIHE J0JKHBI OBITH YCTAHOBIEHBI 1POJIOJILHLIC Epe-
Dopku (wmdrTunrbopscsl) U nonepeunsie BuIropoakH (OHHCH), cornacHo

cBOOO/IHYIO TOBEPXHOCTH JKHJIKOCTH, ﬂw BITh HEe MeHee (), 7m;
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Tpebopanuii Pasnena 2, n. 2.1.3.5 llpasun nepesosku He3epHOBBLIX HaBa-
JIOYHBIX TPY30B.

BJIMSIHUE HA OCTOMUMBOCTL IIONYTHOT'O BOJIHEHMS

IIpu nnaBanuK cy/iHA B INTOPMOBEIX YCJIOBHSX Ha MONYTHOM BOJIHEHHH
HJIH BOJHEHHM C KOPMOBBLIX KYPCOBBIX YIJIOB, XAPAKTEPUCTHKH €0 OCHOB-
HBIX MOPEXOJAHBIX Ka4iecTB (OCTOHYMBOCTH, KQ4KH H YTIPaBIAEMOCTH) Cy-
I[ECTBEHHO W3MEHSIOTCS.

Kak yxe ormeuaynoch, OCTOHYHBOCTL Cy/IHA XapaKTEpH3YeTcs BOCCTa-

HABIUBAIOIHM MOMEHTOM M, MM €ro mieHoM /yy., KOTOpBIE, COTNACHO (b*

hopmys %
lom =l (2, —2.)-Sin®, Q&

npejacrapnaioT coboii paznocTs ey octoiunBocTH GopMBl H Be (8,&

— nieproe crnaraemoe B 3T0H dopmyne onpenensiercs hopm JIBOJI-
HO#H 4acTH KOpIyca H, CIENOBATEILHO, MPH IJIABAHHH CYH * YCIIOBHAX
HITOPMOBOI'O MOPS HENPEPLIBHO H3MEHACTCS.

= BTOpOE CllaracMocE, nie4Ho OCTOHYHBOCTH BECA, @Jmﬂ HEH3IMECH-

HEIM.,

DU3HYECKYI0 CYIHOCTEL 3TOTO ABNEHHS pac M Ha TIpUMEpe Cy/i-
Ha, Ha KOTOpOe JieiicTBYeT KpeHsHi MDMEHT BIBAIONIAE KpeH cyaHa
Ha yrou ), puc. 69.

S
&

Pazobnem kopnyc cyana Ha 3 aneMenTunix orceka 1,2,3 U B KakI0M
oTceKe BeIIeNMM 110 oanomy mmanroyty (In. 1, [ln. 2, IIn. 3) B utore
MOMYHAETCs, YTO ITH OTCEKH OYlyT HMETh paziuyHkKIe 00BOILI,

[Ipu nnapanuK HA THXOH BOJIE BCE IINAHNOYTHI UMEIOT OAHY H TY ¥Ke
nedcreylouyto Barepaunuio B/, a nockoasky, o0BojL KOpryca B cpej-

Puc. 69. Ilneun ocTOHYHBOCTH OTHENILHBIX OTCEKOR CYJIHA
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Hel vactu, lln. 2, umeror Gosee nosmsie 00BO/BI, TO H NIABYYECTH CYAHA
CO3/1aeTCA B OCHOBHOM 3a cHeT BToporo orceka. Cuibl noyepkanus 0bo-
3Havaem BexktTopamu 1, 2, 3 ¥ Hanpas/eHbl OHK BBEPX 10 HOPMAIH K Jeii-
CTBYIOLIEH BaTep/IMHUH.

Ecnu cyiHO HaxoHTCs HA BEpIIMHE BOJIHBI (mosuums 0), To ocaika 1o
cpesHeMy mnauroyty oyaer Oosbie, yeM ocajka INaHroyToB OKOHEYHO-
creit cyana (1-ro 1 3-ro),nosromy 00bEM CpeHEH YacTH NOrpyKEHHOH B
BOJIY YBEJIHYUTCH, a2 00LEMBI B OKOHEYHOCTSIX YMEHBLLIATCH.

Pasnocts Mexiy 3nadenusMu vl noanepxanus 2 u cua (1 u 3) pesko o
BO3pAacTeT, @ IUIEYH OCTONYHMBOCTH, CIIEAOBATEILHO, H Bucm'aﬂanﬂuﬂm%‘bv
IIHE MOMEHTHI OTCEKOB 1 M 3 HMMEIOT OTpHIATENILHOE 3HAYEHHE, YT -
rJISIHO BHIHO Ha pucyHke (nmosuums 6). >

[lockoJibKy BOCCTAHABJIMBAIOUIHH MOMEHT cCylHa sBIAETC MMOH
BOCCTAHABJIMBAIOIIKX MOMEHTOB oTcexkoB 1, 2, 3 1o 3a cuer bILICHHA
BOCCTAHABJIMBAIOIIKX MOMEHTOB OoTcexoB 1 u 3 ocToiiuu ‘cyama, Ha-
XOJAIIErocs Ha BeplUIHHE BOJIHLI, TAKHKE YMEHBIIHTCH. EQEBHGHMﬂcTn oT
NOJIOKEHHs CY/lHA HA BOJIHE H3MeHsercs v ¢opma )Q&*pammm craruue-
CKOH OCTOHYHBOCTH.

Ha puc. 70 nokazano, kaKk MeHsercs hopm %’pmmm CTaTH4YecKon
OCTOHYHBOCTH B 3aBHCHUMOCTH OT 110JIOMKEH Ha OTHOCHTEILHO rpedus
BOJIHbl. BuaHO, 4TO KpUBLIE, XapakTepH3 MEHE OCTOHYHMBOCTL CYjiHA Ha
BEPLIHHE BOJIHLI, pacnoJiaraioTcs aﬁaqlqjﬁ:lm HHIKE KpUBBIX, XapaKkTepH-
3YIOLIMX €ro OCTOHYHBOCTL HA THXOH e

z*c-‘:rj‘ Q

Q
e~ AL )
@S'{—\J e e )

Puc. 70. lnarpamma crarHueckoii OCTOHYMBOCTH NPH PA3HBIX NOJOMKEHHAX
CyZiHa Ha BOJIHE

Taxoe nosnoxenue cyua Moxker Habmoaarscs Kak Ha BCTPEHHOM, TaK
H HA [OIYTHOM BOJIHEHHH.

Oanako Ha BCTPEYHOM BOJIHEHHH rpeOEHb BOJIHBI IIPOXOAMT O4eHb Obl-
CTPO BJIOJIb KOpIYCa M CYJHO HE YCIIEBACT PEardpoBaTh HA YMCHbIIEHHE
OCTOHYHBOCTH.
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l'IpH xXone G}’I{H& Ha MOMYTHOM BOJIHEHHH OHO MCHICT CROE MOJIOMEHHE
OTHOCHTENLHO BOJHOBOIO Npoduis, B 3aBHCMMOCTH OT COOTHOIIIEHAS CKO-
pocTeii cy/ina M BOJIHBI ¥ 1IPH CKOpOCTH cyana 6au3koi k ckopocry Gera
BOJIHBI, MOJKET 3aACPMATRCH NJIHTCIIEHOE BPEMH Ha ['PB'EHE.

Koraa cyano naxoautcs Ha rpebHe BojiHbl, 1400 HA NepeaHeM CKJIOHE
BOJIHBI, OHO Kak Obl MOJXBATHIBAETCS BOJIHOH, CKOPOCTS ero OkicTpo Hapac-
TaeT, JOCTHras ckopoctH Gera Boanbl. B pesyiabTare 3TOro NosBiIsioTcs
CHJIBI MHEDIIHH, HanpaBJieHHBIE Bk Dera BosHbl. OnHOBpEMEHHO, NPH
JIBHAEHHH HA TOMYTHOM BOJHEHHH, YCTOHYHBOCTH CYJIHA Ha Kypce pe3ko
YXYAAETCs 38 CHET YMEHBIIEHHA OCAIKH KOPMOBO OKOHEYHOCTH CYIH N
H OHO HAMHHACT PHICKATH, 4 NPH OTKJIOHEHHH €0 OT KYpca BO3HHKAET NG5
nepequaa COCTaBIgOIIA" CHIIA HHE]JU,HH, I(DTDP&H BMECTE C I‘I'I,.[lpﬂ,llH -
YeCKMMH cuiiamu obpa3syer KpeHsuiMii MoMenT. 3Hadenue 3Toro 1e-
ro MOMEHTa 3aBHCHT OT CKOPOCTH CY/IHA, YIJia OTKJIOHEHHS O auor
YrioBoi ckopocTy peickanus. Hanmuuue 310r0 Kpensinero MOMeHTa cosjia-
er JONOJHHTENLHLIE YCIOBHS, CHOCOOCTBYIOUIME MOT CTOWYHBOCTH
IMpH IBHACHHH G}{HHE Ha I'IDIT}“THDM BOJIHEHHH. a]) 3

O1o ssnenue nassipaercs bBPOYHUHI'OM u np%@ﬂﬂe'rcn ¢ Haubosb-

e BeposTHOCTRIO Npu coorHomwenun AL = 1-k3y mmddepenre na Hoc
H Manoi 3arpyske.
Jins usbexcanus Gpoumnra cnenyer u3b MOMYTHOTO BOJHEHHA HIIH

>

YTBEPIK/IEH PYKOBOJSIIHH A0~

CHHM¥aTh ckopocTs cyina Ha 30-40%.

JlenapraMeHTOM MOPCKOr0 TpaHc
kyment — PJ1 31.00.57.2 - 91 «Bui €30MaCHBIX CKOPOCTEH M KYPCOBBIX
YIJIOB NPH WTOPMOBOM IJIABAHHMOY/IHA HA NOMYTHOM BOJHEHHHY.

PJ1 pacnpocrpansercs @OHLHHEGJI W HaxoAsuHecs B SKCILTyaTa-
IIHH TPaHCHIOPTHBIE cy,a@ oii (mo Peructpy) 160 M u menee, Brmoyas

CyJla CMEIanHoro (pex%o pe) I1aBaHus.
Jlna cynoe an siee 160 m tpebosanns PJ] MoryT BeIONHATECS
10 YCMOTPEHHIO CYJI0BNa/1ebI1A.

Dror 1o ' (PJ1) BxioueH B HepeveHb SKCILTyaTaUHOHHON J0KY-
MEHTAIUH it nomkno GeITh cHabXKEHO KAXKA0E CYAHO.
POCCUM MOPCKOM PET'MUCTP CYOOXOIOCTBA U ETIO
QV SYHKIUN

®B Poccum pesrensHocTs Knaccudukanuontoro obmecrsa — Pycckoro
Perucrpa opunmansuo nasanacs ¢ 1914 rona.

C nos6Gpa 1995 rona Peruncrp Poccun umenyercs — Poceniickuit Mop-
ckoi Peructp cynoxoacrea. HOpuanueckoi ocnosoil Perucrpa ssastorcs
KTM u Ycras Perucrpa.

Perucrp spisercs rocy1apcTBeHHbIM OPraHoM TEXHHYECKOro Haia3opa,

94



KNacCH(pHKAIMK TPOKJIAHCKHX CYA0B, paboTaer no nopy4eHHio MpasH-
TENLCTBA W BBITIOJIHAET PYHKIHH:

— ycraHaBiMBaeT Texnuueckue tpebosanus, obecneuHBaloUMe yciuo-
BHA OE30MacHOro IIaBaHHuA CyJHa B COOTBETCTBHH C HX HAa3HAYCHHCM, OX-
paHbl YEJIOBEYECKOH MKH3HA M HAIEKALICH IEPEBO3KH IPY308;

— NPEeNOTBPALCHUE 3Arpa3HeHHsi C CYA0B, OCYLIECTBJSET Hal30p 3a
BBINOJIHEHHEM 3THX TpebOBaHMi, NPOH3BOKT Kiaccuukaumio cyos, yc-
TAHABJIMBAET BAJIOBYIO H YHCTYIO BMECTHMOCTD,

— OCYLLECTBIJISET TEXHHYECKHI Ha/30p 34 NPOEKTHPOBAHKHEM, MOCTPO-
KOii, DesonacHol skcmyaralHe W peMOHTOM CYJI0B, HPOH3BOAMT Kuac-
CH[i]HKB].IHDHHUE OCBHACTCILCTBOBAHHE CY 0B, %(b“

— OCYIIECTBJACT TEXHWYECKHH HAA30p 3a CY/IOBBIMH Xﬂﬂﬂﬂﬂﬂb@
YCTAHOBKAMH; &

— cosnaer ¥ cosepmiencrsyer [Ipasuna Perncrpa; >

— PacCCMATPHBACT H COrIACOBBIBAET TIPOCEKTHI CTaHIAD H TEXHHHEC-
ckue TpeboBanus K NPOAYKIMH, BLITYCKAEMOH Uit CYA0CTPOeNs;

— OT UMEHH npaBHTenLcTBa PoccHM M 1o nopy4 ﬁ NPaBHTENLCTB
JPYTHX CTpaH OCYUIECTBJSET, B npejenax cBoei K CHLMH, TEXHHYE-
CKHH HaJ30p 3a BLINOJHEHHEM TpeDoBaHuH Me JIHBIX KOHBEHLIMHA;

= HNPOH3BOOHT OCBHICTENILCTBOBAHHE CY ]I 300HOBJICHHE KJiacca
nocje NpoM3BOJACTEA PEMOHTA WK aBapHii.

Cyany, KOTOpOE YJOBIETBOpAET T@Bminnm [lpasun Poccuiickoro
mopekoro Peruerpa cyjloxojacrsa 1o CTBY IPHMEHAEMOIO MaTepuaa,
NPOYHOCTH KOPITyca, MOPEXO/HbI ecrBaM M cHabkeHH10, pHCBaKBa-
eres kinace Pernerpa u Bbmacrc&n HPHKALHOHHOE CBHICTENILCTBO.

OcHOBHO#H CUMBOJI KJ1a aMOXO0AHOIO Cy/IHa, NOCTPOCHHOIO 110 11pa-
BHJIAM H 110j] Haa30poM P pa, obosnauaercs snakom KM €,
rae K — xopnye; M — %namm; €y — ycnoBHbIH 3Hak Poccuiickoro
Perucrpa.

Ecin quuu@ MNOCTPOEHO NOJ HAA30POM JIPYTOro, NpH3HAHHOIO

r

A\

Poccuiickum % POM, KJacCH(HKAIIMOHHOTO OpraHa, a 3areM emy ObLi
PUCBOEH Poceuiickoro Pernerpa, To ocnoBHo#i cumBoa Knacca 06o-
3HAYaeT akom KM . &

K BHOMY CHMBOJTy 3HaKa knacca Perucrpa moryT ObiTh 00aBneHbl

JIPYTHE 3HAKH, HallpUMeEp:
KM@ Jiv4 2 I Al OBHM II1B, e
KM g — ocHOBHOM cuMBOJ Kiacca Perucrpa;

JIY4 — cumBoJI CYIOB aPKTHHECKOTO IjiaBanus, Tabnuua 2.2.3.2;
— CHMBOJI 3HaKa JIC/ICHHs Ha OTCEKH;

| — CHMBOJI 3HaKa OrpaHiycHus paiona rJiaBaHms;

Al — CHMBOJI 3HAKa aBTOMATH3al[HH;
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OBHM — 3nax ynpasneHusi OJIHHM BAXTEHHLIM HA MOCTHKE;
[11B - 3nak ocnaueHus cpeacrsamy 60peOBI € MOXKapoOM Ha JPYTHX
Cyaax.

MHSOPMAIIMSI OB OCTOMUYMBOCTM CYIHA IJiSI KANMTAHA

B coorsercreun c tpeboBanusmu HopMm ocroi4MBOCTH Ha Kaxjaoe
cyano seiiaeres Mudopmaius ob ocroifiunBocTH cyHa ans KanuTaHa, co-
JEepxalllan BCce CBEJICHHA JUIS OLEHKH OCTOHYMBOCTH B SKCILIYATAIMOHHBIX O
YCIIOBHIX. Q)

Mudopmanus 06 0cTORUIHBOCTH NOANHCEIBAETCS NPEICTABUTENAMY I{]Q%
3aBojla-CTpouTeNs, no/vkHa ObiTh ogoGpena PeructpoM u moipkHa H
HA THTYJLHOM JHcTe mramn Perucrpa.

Hudopmanus od ocTOHYMBOCTH ABIAETCA JIOKYMEHTOM (% oT-
YETHOCTH M JI0JDKHA NEPEaBaThes KalMTaHaMK [10/1 POCITHCh ™, .

B nauane Uudopmanuu npusosites obmme cae,uennn@%re:

— THI1 H HA3BAHKE CYHa;

— PEFHCTPOBLIH HOMEP, MOPT NPHITHCKH, MECTO HQ&[ NOCTPOHKH;

— KA4TEropus 1o OCTOHYMHBOCTH H PaiOH N1as 3

— Jlata W HasBaHue OpranH3aiuH 1pPoBO/I KpeHosanue, Ha oc-
HOBAHHH KOTOPKIX ONpEJeNensl Bec a MOPOXKHEM H MOJI0XNKe-
nue LT, sonousmemenne nupmcq@b,‘ Ca/ika MOPOIKHEM, OTCTON-
aue LT oT kuns w Mujiens u TJQ»

Jlanee, B Undopmanuu 06 ocroi CTH, YKa3hIBalOTCS HHIKHHE Tpe-
JIEJIbI OCHOBHOTO W H,DHDJIHHTCHLI!’@L HTEPHEB OCTOHYHBOCTH, KPHTEPHIl
MOTO/bl W YroJl MakCHMYM CHMAIBHOE M40 W Yrojl 3akara JWa-

IpaMMBI CTATHYECKO#H 0CTO CTH H HAYANKLHAS METALEHTPHYECKAS BhI-
COTA C Y4ETOM BIHAHH %mmﬁ MOBEPXHOCTH HHJIKHX IPy30B.

B mlclmpmaunn\\% CTOHYHBOCTH IPHBOJASTCH HECKOJIBKO THIIOBBIX
ciy4aeB Harpysku, jisi koropeix Kb 3apanee jenaer Bce HeoOXoauMbIe

HYMBOCTH NPH OCHOBHBIX CIIyHasX HArpyskH, AaioTcs B
pme.
30BBIX CY/IOB OCHOBHBLIEC CJIy4aW 3arpy3ku NPHHATHL CIEAYIO-

Mg
@ - ¢ nonusM rpyszoM 1 100% 3anacos;
- ¢ nojibsiM rpysom 1 10% 3anacos;
- 6e3 rpysa co 100% 3anacog;
- 6e3 rpysa c 10% 3anacos.
B undopmanun 06 OCTOHYMBOCTH NAHBI BHIBOJLI H PEKOMEH/IAIHH H
MPHBOJAUTCS IPUMEP CAMOCTOATENILHOIO pacyera OCTOHYHBOCTH.



HOPMMPOBAHUE OCTOMUYMBOCTH

TpeboBaHua K OCTOHYHMBOCTH MOPCKOI0O CylaHA perilameHTHpYIoTCH
o0ummMH TpeboBanuaMu Kk ocroiunsocTH Poccuiickoro mopckoro Perncr-
pa CyJa0XOCTBa.

Cornacno [lpasunaM, OCTOHYHBOCTE Cy/Ha NPOBEPSIOT 110 OCHOBHOMY
H JIONOJIHUTENLHBIM KPHTEPHIM.

[Io ocHOBHOMY KpuTEpHIO OcTOH4YHBOCTH Oe3onacHOCTL IUIABAHHA
MPOBEPSETCH B LITOPMOBYIO NMOTOLY.

CyIHO JIOJIKHO, HE ONPOKHBIBASACH, IPOTHBOCTOATD OJIHOBPEMEHHOMY
JNEHCTBHIO JIMHAMHYECKH TTPHIIOKEHHON0 JlaBlIeHHs BETPA H ﬁuprmﬂﬂubuaq-
KW TIPH HAUXYIIEM, B CMbICIIE OCTOHYHBOCTH, BAPHAHTE HATPY3KULT L.

JOJIKHO CODMONATLCA YCIOBHE NIPH KOTOPOM  Mypa) < Moy :i‘bd

PerucTpoM ycranoBIeHsl JUIst IPY30BLIX CYA0B 5 (ATh TEPUER OC-
TDﬁ‘IHBﬂE’I‘H, ]{DT(}pHE [IPpOBEPHAIOTCH HA CYJAHC NMOCIIC CHETA OCTOHYHBO-
CTH M 1OCJIE OKOHYEHUSA NOrPY3KH W NOCTPOEHKA JIHAFPa M CTATHYECKO# 1
JIMHAMHYECKOH OCTOHYHBOCTH. >

>

Kpurepusn ocTOHYHBOCTH: Q

n'p[v}
2-ii kpurepuii - MAKCAMAJI &@SE [JIEYO OCTOHYUBOCTH
(/e NOTKHO OBITH:

— JUISl CYJIOB JUIHHO#M ]ﬂS M b = 0,2 M;

— I CY10B ﬂnuﬂq@; Hee 80 M loax = 0,25 M .

3-i_xpuTepui - ):@] 3AKATA puarpaMMmel CTATHYECKOH OCTOHYHM-
OBITE

BOCTH (f ) NOMKEH. OLITL HE MeHee 607 B 00LIYHBIX YCIOBHAX, H HE MEHEE
55° ¢ yuerom 00 1EHUS Cy/IHa

| -if KpuTEPHii - KPUTEPUHA 1TOIO

O, = 60°,
4-it @ it - MAKCHUMYM auarpaMmbl craTHYeCKOH OCTOHYHBO-
CTH JIOJPEEH HACTYNIATH NPH KPEHe He meree 30°
Omex= 30°.

5-it kpuTepuit - HAYAJIbHA S meranientpuueckas Beicota A, ¢ yuerom
MONnpaBokK Ha cBOOOANYIO MOBEPXHOCTH XKHIKHX IPY30B, NPH BCEX BapHaH-
TAX 3arpy3KH JIOJDKHA OBITh MOJOKHTENLHON
h=0°.

PACYUET KPUTEPUA I1OT'OIBI

B skcruryatallMOHHBIX YCIOBHUSX JOCTATOYHOCTh OCTOMYMBOCTH CyJHA
IPOBEPSIETCS IKUIIAKEM.
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Ocroiiunsocts cyaHa, no ocHosHomy kputepuio [10I'OJ1bl K, paccun-
ThiBaeTCA B cooTBeTcTBHH ¢ [IpaBuiiamu Poccuiickoro mopekoro Perncrpa

cynoxozersa, 1999r. 1.1, 4. IV no dopmyne:

K= 5
M
ITopsajox pacuera:
1. Beanunny KpeHsUIero MOMEHTA OT ACHCTBHA BETPA M) HAXOIMM
H3 hopmyJibi: Q>
Mipy=0.001-P Ay Z, tie N
My~ KpeHALHI MOMEHT OT JIeHCTBHSA BETPa B m/M; @Q
A, - nuomanks napycHoCTH cyaHa B m’; RS

Z - OTCTOfIHHE LIEHTPA NapyCHOCTH CY/IHa OT JCHCTBYIOIEH
BATEPIMHHH; v
2
P, - ycnoBHOE pacyeTHOE JiaBjieHHe BeTpa , HIIH K2°M".

Benwunna P, suibupacrcs u3 Tabnuibl 2.1.2@'11. 4.V Perucrpa.
BXOAHBIMY IAHHBIMHA B TAOJIKILY ABJSIOTCH: . Q‘b‘

- paiion niaBanus;
- Z —orcroanue LI cyana or na@mmcﬁ BATEPIHHHM,
3uauenus A, u Z BeibMpaloTCs W HUBbLIX TEOPETHYHECKOI'O
HEPTXA. [Ipn oTcyTCTBHH TaKHX bIX 3nauenus A, u Z nonyqaior
pacueTHbIM nyTeM, Tabn. 9 (no P y tabn. 2.1.2.2.).

w@ue serpa /PJ/ B lla
a4 Zott
Sy 7,.0M u

l,{\)ﬂs sl.,ﬂ 25(30| 35|40 | 45 | 5055|6065 | %"

Tabauna 9

Padion
TUIABAHMA 0,5 [
cynna i

\
~N
Heorpanu4en- Q;ﬁﬁk 785 (86319221971 (1010 [ 1049 | 1079 | LIOB (1138|1167 | 1196 1216

0,567 pannenns JUIA HEOTPAHKYEHNOND padona

Dr‘pmmqé% =

A

0275 » Bnoo» » OB BB B

Il
OrcrosHKe LUeHTpa NapycHOCTH OT AeHcTByioNIcH BATEPIMHHH PACCYH-
TeIBaETCA No hopmyne:

852 48, Lt A8, Z,

Z
S, +8, + et S,
rne Si; Sz Sy ... S, - IJIOMIAJH OT/IENLHBIX YacTel cyna;
Ve ~ OTCTOSIHHE LICHTPOB TAKECTH OTAGIbLHBIX ILJIO-

wazei dopra or jeHcTBYIOIIEH BATEPIHHHH.
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2. MunumanbHbii  (yC/IOBHBIH) ONPOKHABIBAIOUWMH MOMEHT Moy
MOMHO ONPEAENHTL 110 AHarpaMMaMm cTatudeckoi subo  AunamMMyeckoi
OCTOHYMBOCTH, €C/IH JMArpaMMbl OCTOHYHBOCTH MOCTPOEHEI B Macurtabe
pabor.

Ecnu snarpaMMbl OCTOHYHBOCTH MOCTPOEHEB! B Macirabe ey, 1o pe-
MHYHHA MUHHMAJIBLHOTNO ONPOKHIBIBAIONIEr0 MOMEHTA Mip) PACCUHTHI-
BaeTcs no gopmyne:

Monpe)= lowpA . TRE X
fmp = MHHHMAJIBHOE [1JIEH0 ONPOKHALIBAIOIICTO MOMCHTA, Q%(b‘
A - MaccoBoe BOJOM3MENIEHHE CyIHA. %

Jlna onpeneneHns MEHUMAIBLHOTO 1JIe4a ONPOKH/LIBAIOIIETD %é&e Ta
Lonp.sun HEOOXOJIUMO pACCHHTATEL AMIUIMTYY OOPTOBOH KauKH

AMIUTHTYJIa Ka4uKkH, B Ipajlycax, JUis Cy/IHa C KPYTJIOH CIJIOH, He cHal-
KEHHONO CKYNOBBLIMH KHIISIMH M OpYCKOBBIM KHJIEM, ~BBIMHCISIETCH 110
thopmyne:

Oy = Xy X' Y-, the (b‘$(bi

X) u X; - GespasMepHbic MHOMKHTEITH; %
Y ~ MHOXHTEJTH (rpaj) NpHHHMA tabn. 10 (Perucrp
w1V 1.1 Tabn. 2.1.3.1-1.) B 3aBUCHMOCTH OT HA ILIABAHHS W

OTHOMIEHHS, JE /B, rne ‘2&
B - naufonbluas mupHHa cyaud)

h, - HauanLHaA! METALEHTP as BeICOTA.
@ Tabanna. 10
&/{HO}KHTMB Y
o D Jh, | B
N
Pation iianaimii | @94 | 0,05 | 0,06 | 0,07[0,08 (0,09 [0.10[0.11 |0,12| 013
Cy/ina - <b —_— H MeHee
Heorpanuu 240 |250(27.0129,0]30.7|32,0(334|344[353| 36,0
Orpan I
\'

Orpartennsiii 11| 16,0 (17,0 (19,7 |122.8(254 |27.6 (29,2 (30,5314 | 32,0

Jnauenue MHoxkuTens X, npuuumaercs w3 tabn. 11 (Perucrp Tabn.
2.1.3.1-2) B 3aBHCUMOCTH OT BEJIMYHHEI OTHOWIEHUs B/d, rie
B — naubonemas mMpHHA Cy/IHA;
D — cpeanss ocajka 1o rpy30BYI0 BATEPIHHHIO.



Tabuuna 11
Muoxkurens X,

B/d X, Bid X
24 1.0 3.0 0,90
H MCHCE 3.1 0.88
e 0,98 3.2 0,86
2.6 0,96 33 0,84
2.7 0,95 34 0,82 Q.
28 0,93 35 0,80 Q%
29 091 H BBIIIC %Q

O‘Y
3navenne MuoxuTeas X; npunuMacrcs W3 Tabnuib Tﬂﬁ%
(Perucrp Tabn. 2.1.3.1-3) B 3asucumMoctd o1 koaddu @’a obuel nos-
HOTBI cyana Cy é)

C X %cb'
5" LeBid. $Q

N Tabmuana 12
MHGH{HTEH{.@‘
0.45 \} 0.7
Co H MeHee 83 P’@ o 4,68 H fonee
X 0.75 082 | <1089 095 0.97 1.0
2 . i ok y 5 . i
Ecnu cyaHo umeer ¢ bi€ KHJIH HWiIH OpYCKOBBIA KH/Ib, HIH TO H

Apyroc BMCCTC, EMI’UIHI% ﬁUpTDB{]ﬁ Ka4kH OJOJDKHA BBIMHCIATHCH 110
thopmyne:
O =k~ Os,

rae O ﬁ?muw.ﬂa KauyKky cyjiHa 0e3 CKyJIOBBIX KHJIEH;
i,m:::—nilclmuHﬂHT

3ua g@c koadbuumrenTta k npunumaercs w3 tabn. 13 (Perncrp
Tabmn. @ .2 B 3aBHCHMOCTH OT BEJIHYHHBI OTHOLICHHSA

A,
=L e
LB’ A
Ay — cymmapnas rabapuThHas niowaab CKyJOBBIX Kuiel, 1ubo mio-
maab OpyckoBoil noBepxHOCTH OPYCKOBOTO KHIIS B a” ;

L v B— juiMna u MpHHA Cy/iHa, M .

100



Tabmuua 13

Koadduument k
- = %

: 4.0n
LB 0 1,0 1.5 2.0 2.5 3.0 3,5 Bemee
%

k 1,00 0.98 0,95 0,88 0,79 0,74 0,72 0.70

PacyerHbie 3HaYEHUA aMIUIHTY/Ibl KAYKH CEAYeT OKPYTIATh 10 HEIbIX
I'paIycoB. S

ITocne pacuera amiuMTy bl 6OpTOBOI Ka4kH €, npUCTyNaem K onp
JIEHHI0 BENMYHHBLI OMPOKHBIBAIOLIEI0 MOMEHTA HJIM Iuleda {mpﬂ$
BAIOIL[ETO MOMEHTA.

[IpH HMcnoNL30BaHHH AHATPAMMBI JIHHAMHYECKOH (}m‘{mq@%‘» JJ10
(puc.71):

— u3 q@a KOOp/IHHAT

C JU1O Bn OTKJIAbLIBAEM

V amr BopToBOH Kayku
H aHaB/IMBaEM NepreH-
J@c TSP J0 TepeceqeHus C

BOM, T. A';
¥ — u3 ToukM A' BIEBO
éz» MPOBOANM MPSAMYIO, Tapal-
%@ nensHY0 ocu abcumce W Ha

® HEl BJAEBO OTKIA/LIBAEM OT-
Puc. 71. Onpenenenme onpo AloMIEro pe3ok A'A PaBHLIA JBOHHOM
MOMEHTA 110 JIH ﬁ ammutyne kaukn A'4=20, ,
ﬂ“"“““ﬂﬂm “Hﬂﬂm Touka A HMMEHyeTcs MCXojl-

HO# TOYKOIH;
— U3 TOYKH BOJMM kacatensHylo AC k auarpaMme JHHAMHYC-

CKOH OCTOHYH :

— 3 qug BIPABO OTKJAILIBAEM OTpe30K AB, pasneiid 57,39
—u3 u B BoccranasnusaeM neprieniukyyisip BE o nepecevuenus ¢
kacateiblion AC.

Ecimm JIJ10 nocrpoena B maciurabe pabor, To orpesok BE — ecth Benu-
YHHA ONPOKHJILIBAIONMEr0 MOMEHTa, My,e) -

Ecmu J110 nocrpoena B macurrabe nned, To o1pesok BE — ecTh Beld-
YHHA [1J1e4a ONPOKHLIBAIOIIENO MOMEHTA loypre) , OTKYIA

Mmlpﬁ.'j = fr#l;.l-ﬂ ’

rne A —maccoBpoe BOJIOH3MEIIEHHE.

101



[Tpu HenoJib30BaHKHK AuarpaMmsl ctatHueckoil ocroiuusoct J1CO arta
3a/1auya pelaeTcs rax:

— JICO npoposokaeM B
CTOPOHY  OTPHUATENBLHBLIX
YIJIOB KpeHa (BeBo);

— OT HAyala KOOpAHHAT
BJICBO OTKJIA/LIBAEM aMILIH-
TYAy Kaukn 0, IOy KM

TOUKY A; ‘\b'
— U3 TOYkH A BB U
BHHU3 BOCCTaH M
NepneHiuKynsap;
Puc. 72. Onpeaenenue ONpOKHABIBAIOIIETD p YR «&

nojabupaem 10 BMK

MOMCHTH ITO ,[l,HﬂI'pﬂMME

CTATHYECKOH OCTOHUMBOCTH [mapasien 10 'ocu abcuuce

TakuM ~obpazom, uTOOBI
3QIITPHXOBAHHbIC MIOLAIH Sy M S; ObUIH paBHBIL.

Opaunara OM Gyner onpoKHIbIBAIOUIMM MO M, ECJIH 10 OCH Op-
JHHAT OTNOMCHBI MOMEHTBHI, HJIH ILIEHOM O HALIBRIOWICTO MOMCHTS,
€CJIH 110 OCH OPJIHHAT OTJIOIKEHDI TJICHYH OCT Boctu. B 51om cayuae on-
POKHJIBIBAIOIMHA MOMEHT M 1) HAXOAMM B3 APOPMYJIBI:

M T i @%
6-if_kpurepnii — OCTONUY Th 10 KPUTEPUIOYCKOPEHUSI
K* cunraercs npuemiieMoi, @H B paccMaTpMBaEMOM COCTOAHHH Harpys-
KH, PACYETHOC YCKOPEHHE (BJIOJIAX g) HE NPEBLILAET J0MYCTHMOro 3Ha4e-
HH, T.C. KOr/1a BHI]DHI)% YCJIOBHE TIPH KOTOPOM
K K*=0.3/ apgeu21

DCTDEHHT@FXUW}JEHGM CyJiHaA 110 KPHTEPHIO YCKOPCHHA HOPMH-

pyercs IpH B ax CJ0MHOMH 3arpy3kH, MO0 NpH YaCTHYHOH HJIK 11011~
HOM 3arpy3Kke\ TPIOMOB Ipy3aMH € MAILIM YAEILHLIM HOrPY304HEIM 00BLe-
mom (MYT10).

I1 M, Gpacy PACYETHOE YCKOPEHHME (B J0JIAX g) ONpeessercs Mo
opriyIE:

Gpac= 1,110 - B-m’- 6, rie
m — HOpMHpyeMas uactota cobcTBeHHbIX Konebanui cyiana, onpene-
nsemas 1o opmyiie:
m

n

Jﬁi— » TAE

m, — koodpduunent, oupenensembiii u3 tabn. 14. (Perucrp 1.1.u.IV
Tab1.3.12.3), B 3aBUCHMOCTH OT BEJIHYHHLI OTHOLICHHSA

m=
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h, B
3 v zg
h, — HauaNLHAS METAIEHTPHYECKAS BLICOTA,
B — mMpuHa cyna;
), — pacuerHas aMILUTHTY 14 KAYKH;
V — BOJOM3MEILIEHHE CYHa, M ;
Zg —otcroguue LT cyna o1 OCHOBHO#H NMIIOCKOCTH.

Tabnuua. 14
Koadpuument m, N
>
ku _i m ..f'!.. .i m Q
i (1] 3 a
ﬁ z, ﬁ zl %Qy
0,10 0.34 1,0 g@
H MEHEE 1,5 A5
0,15 0,42 2,0 O 269
025 0.64 2.5 (- 286
0,50 1.13 30 o 2,94
0,75 1.58 1 Gonee >
O

B oraensneix cnyyasx, no obocnosany
aensna, Perucrp Moxker AOMYCTHTH JKC
YCKOPEHUS MEHbILE equHulbl K*< /.

TENLHOE OrpaHHyeHHe 10 Moroje.
3%-noii obecneveHHOCTH, ONpE

kopenus K*, u BoiOupaetc

S
NpeEACTABICHHIO CYO0BJIA-

MIO CY/IHA NPH KPHTEPHH
THX CIy4asX BBOAMTCA JAOMNOJIHH-
3TOM JIONYCTHMAs BEICOTA BOJIHEI

3.12.4.). K
. @ Tabnuua 15
Q 1.0 0,75
* i - "
Og, H Bonee kAl H MEHee
ﬂunym};m ponuel 3%-Hoit 6,0 5.0 4.0
. NEYEHHOCTH, M

Csl, B 3aBHCHMOCTH OT KpPHTEpHs ycC-
&l tabn. 15 (Perncrp, 1.1.4.1V Tabnuua

‘%erl-lb[e BapHanTel Harpy3kH npu K* < 1 nomknsl GbITL npuBene-
Hb HopManu 00 OCTOHYHBOCTH CYJIHA Ui KalMTaHa.

IONOJIHUTEJILHEIE TPEEOBAHMS K OCTOMUMBOCTH

Crniennanu3dpoBaHHeIe cy/ia, B cooTBeTcTBMH ¢ Tpebosanusmu Poc-
cuiickoro Perncrpa CynoxoJCTBa, HOPMHDPYIOTCS M0 OCTOHYHBOCTH J10-

MOJIHHTCIIBHO.
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IHACCAXHUPCKHUE CY]JIA

Havannnas 0CTOHYHBOCTL MACCAHKUPCKOTO CYAHA JIODKHA OBITH TAKOH,
4TOOBI IPH PEAILHO BO3MOXKHOM CKOIUICHHH 1ACCAKUPOB HA BepXHel
JoCTYHOW naccaxupam nanybe y oamoro Gopra, sosmokno Onuke K
pansibopry, yron crarHueckoro Kpesa 6uin He Gonee yria, npu KOTopoM
nanyba nansojiHoro 6OpTa BXOAMIA B BOJAY MM CKYJIA BBIXOJIH/IA H3 BOJIbI,
CMOTPS 110 TOMY, KaKoi yroJj Mensie:

— BO BCAKOM Ciiydaec, yroJl KpeHa I[pH CKOILJICHHH NacCaxHpOB HA Of-
HOM GopTy HE 0/nkeH npesbimars 10°; %‘b'

— YroJji KpeHa cy/iHa 0T COBMCCTHOIO JACHCTBHS KPEHALIET0 Mm oT

CKOIJICHHSA NACcCaXupoB Ha oJHOM DOpTy M), W KpEeHSALIEro Mo, Ha
YCTAHOBHBIUCHCH LHPKYJISIAK M), He jomken npesbimarh 1280

IIpu pacuere kpeHsIIEro MOMEHTA, OT CKOILUIEHHS NacCaRUPOB HA O/l
HOM DOpTy, IPMHUMAETCA CHEAYIONICe A0y IICHHE: b ’

— IJIOTHOCTH Naccaxupos 6 uenonex na 1 m’; C)

— BEC OJIHOr0 naccaxupa 75 ke.

JIECOBO3bI %Q

Yknajka rpysa Ha JIecoBo3ax ,[[DJ]H:H%%DBJIEI‘BDFIBTB TpeboBanusIM
[IpaBun 0 rpy3oBoii Mapke MOpPCKO a u Mudopmaunu 06 ocroiiuu-
poctH ik Kojekca besonacuoit np &: MEPEBO3KH NajyOHLIX JIECHBIX
Ipy30B.

Ilpu orcyrcreumn cueueuu@ﬁ YAEINLHOM norpy3odHom obseme Jieca,
pacuer ocroiuHBoCTH HEob MO BBINOJIHSATE, NPHHAMAs u=2,32 m”/mu.

Ilpu orcyreTBuM a.ﬁ;gl alMX JaHHbIX O HAMOKAHMM Ipy3a Jieca, B
pacuerax pexoMenayelies ysenuunusarh Maccy nanybuoro rpysa ua 10%.

an YUcere o CHCHHA MACCY JibJlda Hd Dﬁl.l.l}'[(}l Iomank ropHsomn-
TAILHOH npoe I@m*xpmmx nanybd cnemnyer npuuamMars B 30 ke na | M.

Maccy Ha TJIOLA/L apYCHOCTH CY/IHA CJIeyeT IPHHHMATL paB-
HOH 15 K. .

I1 yere o0UsieIcHCHHA BEPXHAA NOBEPXHOCTL NanyOHOro JiecHoro
rpy:sa&ccma'rpunamn kak najyba, a ero DOKOBbIE NMOBEPXHOCTH HaJ
(pansmboproM kak 4YacTh pacyeTHOH IUom@aM OOKOBOH MAPYCHOCTH.
Hopma obnenenenus, 1is 9THX NMOBEPXHOCTEH, NpUHUMacTes BTpoe 00iL-
uie, yem Jyis oObuHBIX nany0:

— JUIA NOBEpXHOCTH nautyGHOTO Neca 90 k2 na 1 m’;

— s GokoBo# nuomaan napyciocti 45 ke na | M.

JlononuuTenshbie TPeOOBAHHAMHA K OCTOHYHBOCTH JIECOBO30B:

l. Hawanbnas, ucnpasieHHas, METalEHTPUYECKas BLICOTA JICCOBO3a
nospikHa ObiTh He menee 0,1 m, a npu 10% 3anacax we menee 0,05 v,
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2. Yron 3akara JavarpaMmbl CTATHYECKOH OCTOHYHMBOCTH, C Y4ETOM
obnenenenus cyana, no/pkna ObiTh HE MeHee 55°,

KOHTEMHEPOBO3bI

[lpu pacuere ocroHUMBOCTH KOHTEHHEPOBO3A MOJIOKEHHE LEHTpA TH-
KECTH KAKAO0ro KOHTEHHEpPA MO BBHICOTE MPHHUMAETC PABHBIM IMOJIOBHHE
BLICOTHI KOHTEHHEpa JaHHOrO THIA, T.€. N'EOMETPHYECKHH LEeHTp Kaxioro
norpyxeHHoro Ha 6opt koHTeiiHepa.

[1pu BriGOpe cxembl pa3MeleHHs KOHTEHHEPOB Ha CY/IHE CIe/yeT yuu-
THIBATE JOINYCTHMLIE HOPMBI HHI'P}’SI{H Ha KOHCTPYKIHH CYIHAd. (b

OcroituuBocts KonTenepososa, s oboro sapuanra uarpyslméb
KOHTEeHHEepaMH, J0JKHA YA0BIETBOPATE Cle/IyIomuM TpeboBaHuAM: %

1. Yron kpena cyjaHa, onpelesieHnbli 1o guarpamMme Craru
OCTOHYHBOCTH, HA YCTAHOBMBINEHCA UMPKYJAUHH, Jmbo nnn‘@*nuem
nocrosnHoro GokoBoro Berpa, aomkeH OGwiTh He Oonee MOJOBHHBI yria,
MNPy KOTOPOM BepxHAs namyba BXOAMT B BOJY, BO BCH lyyae, 5TOT
Yrojl Kpena He JI0/DkeH npessimars 15°, &)

2. HGI’I[}EIBHEHH&SI HavalLHAA MCTACHTPHYECK bLICOTA, IPH BApPH-
aHTax Harpysk ¢ Konreinepamu, 6e3 yyera obn eHHd, 1o/KHa ObITh
He menee 0,15 m.

Ilpu Bcex BapuanTax pacdera ncmﬁtlm@ CHIE/YET YYUTHIBATL 110-
MpaBKy Ha BIMAHHE CBODOIHOIH MOBEPXHOCTH iKHIKHX IPY30B.

[To cornacopanuio ¢ Peructpom B X, Korjia nanyOHslii rpy3 KoH-

TEHHEPOB pPa3sMEIaeTes TOJNLKO Ha Kax Ipy30BLIX JIIOKOB, BMECTO yI-
J1a BXOJla KPOMKH BepxHei na.ny% OXET NMPUHUMATECH MEHLIIHH U3 yr-
JIOB BXOia B BOOY E(‘JI}XHBH K KH KOMHHICA JIIOKA HJIH BX0)1a KOHTElHHe-
pa B Bofy (B ciyuae, KOTAINKOHTEHHEDB! BRIXOAAT 3a MPEIEIbl ITOr0 KO-
MHHTCa).

OHPEJIE:H&HME OEHTPA INIAPYCHOCTU CYIOHA

B nponec @pmnpoaauuﬂ OCTOHYMBOCTH, IIPH PACUETE KPHTEPHS 110-
%ﬁKDﬂHMD HAlTH 3HAYEHHE KPEHALIEro MOMEHTA

rojsl K, Ha i
4 Mgy = 0,001-PA,Z, riie
HHE HEeHTPa NapycHOCTH CYJHA OT ,I:E:H(;'!'Bymmeﬁ BATEPIMHWH;
A okoBas 110Ma b NapycHoOCTH Cy/1Ha;
P@ YCIOBHOE pacueTHoe jlasnenune serpa s la;

Yuursisas, uyto GokoBas Npoexius KOpHyca cy/iHa ¢ rpysom Ha Ia-
nybe npencrasiaser CAOKHYI0 reOMETpHHecKylo (urypy, sHavenus Z u
A, paccCUHTHIBAIOTCA MO hopMyJiam:

7 = 8 Z+8, 2, +..+8,-Z,
S5 +8+..+8,

AN

. A=8+85+..+8 ,rne
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L1y Lyyer.y Ly — OTCTORHKE LI OTACKBHBIX miOanell DokoBOH NOBEPXHO-
CTH CYy/IHA OT JICHCTBYIOIIEH BATEPIMHHH;
Sty 5250005 Op — IIOLWEAAK OTJICALHBIX DOKOBBIX NPOEKIMHA CyiHa.
JLis oTeickanus nentpa napycuoctu (LIIT) (Tsokectu) cyana, Heprex
OokoBol npoekuus cyana pasOuBaeM Ha pajl eOMETPUYECKHX (uryp
(puc.73) n naxojaum LT v nuomans kaxaoi Gurypst B oTAeNBHOCTH.

B E e
’ /
SR '
A
J b
0%, -
ff | ’H
-4 b
; L
A F > A CV ?
Puc. 73. Llentpsl napycHocTH (TA#KECTH) @F
B 3asucumocts ot Gopmel GUryphl 9TH 3a]1 emam'rca TaK:

1. Jlna onpenenenus L1 Tpeyrojbuu C HeobXxo0auMO JIBE €ro
BCPIIHHBI COCHIHHHTE NPAMBIMH JIHHHAMH C&Eﬂlﬂ[ﬂﬂﬁ NPOTHBOMOJIOAHBIX
cropon, AJl u BE. Touka nepecetleima@qx JABYX JjimHuH “O” u ects L1
TPEeyrojibHHKA.
[nowans TpEyroiabHUKa &Ipﬂﬂfmﬂﬂcﬂ KaK [pPOM3BCICHHE
€ro BbICOTHI HA [IOJIOBHHY UCQ us AC
AC
% S=h- 5
2. Jlnn u'rblcmun‘ﬂ&ﬂ TpaneueniaibHOH Gurypst ABCJl aenum npo-
THBOIOJIOWKHbIE Hel BC u Al nonosiam u nposogum Jimuuu EF, AE u
FC. Ilo nuu % cuuTas oT ToOukd E, oTKIajbiBaeM TPerb €ro JUIHHbI
(Touka G). %HHHH CF, cuntas ot 104kH I, OTKIaALIBAEM TPETH AJIHHbI
(Touka @ oenuusem Touks G 1 H npamoii iunuei. Touka nepeceyenus
upam@ sI' u GH, “O” u ects LT rpaneuun. lnowans rpaneunn ABCJ]
ONPEENAETCs KaK NPOM3BEJIEHHE BHICOTH! HA MOJYCYMMY MPOTHBONONONK-
Heix cropon AJl u BC
g ADHBC AD+BC
2
3. Jlna onpenenenus LIIT nenpasuibnoro versipexyrosibuuka ACBJ]
AenuM npotusononoxkusie cropoust AL v CB nononam touku E u F. Co-
enuusieM Touky E ¢ yrnamu A u /I, a Touxy F ¢ yrnamu C u B npaMbiMu
mannsamu. Ha xaxcooi u3 npameix EA u EJl, FC u FB, cootBeTcTBEHHO OT
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Touek E u F, orknansiBaeM no ofHoil Tpersel 3THX OTPe3KoB, TOYKH
R,G,S,H. Coeaunum Toukn GH 1 RS npaMBIMH JIHHHAMH,

Touka nepecedyenus 3Tux npaMbix “O” 1 ecteb LI veTsipexyrojibHuka.
Onpenensem S kak cyMMy TUIONAJEH TPEYrOALEHHKOB,

[Monoxwenue LIIT cyina orHocHTeNIbHO OCel abCuMCe H OP/IMHAT MOXHO
BRIMUC/IUTL W CHEAylomuM crnocoboMm. B npamoyronsHoii cHcTeMe Koop-
auHat B Macuitabe BeiMepunBaercs OokoBOH BHJ cynHa U pazOuBaercs na
paa duryp. 3a ochr abcumce npHHMMaercs JieHCTBYIONas BaTEPIHHHL,
(puc.74) Q

56%%

§ o

O

Haxomum LIIT kamnoit ¢purypsi @nnmaﬂm mnomanr. [ocne sro-
e

o 3anojnsieM Tabaniy JUist BelYUC xoopauHaT OBILETO LT cyana:
HaumeHoBaHus [Tromawm Wm% Orcrosuue | Moment (M) | Moment (M,)
e— OTACNBHBIX @\ u| LIl or ocH |ornockrensno| oTHOCHTEIEHO
uacteii Sy,.. 4 O OB ocun OA ocu OB
Bax lS‘?,Kﬂ A 100 1260 15750
Maura 27 25 92 675 2784
Kopnyc %) 6 48 5940 47520
Hanctpoiika &§ 40 22 55 880 2200
3.7 12145 8755 68254
Y

5 IMB CyMMY MOMEHTOB ILjiolianeld oTHOCHTENbHO ocH OA  na 00-
Y10 JI0IANEL NapyCHOCTH cyana, noayuum orcrosmue LT cyana or ocu
OA (Barepnunuu).

Pasjenus cyMMy MOMEHTOB ruUiomajaeld orHocurensio ock OB na 006-
HIyI0 [JI0M@AL MapyCHOCTH cyaHa, noayudm orcrosnue LI cyana ot ocu
OB.

OTnokuB 3TH paccTosiHuA OT Havana koopauHar no ocim OA u 0B,
nonyuum nonoxenne OBIIEIO nenrpa napycHocTtH cyaHa.
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TABJIMIIA OBOSBHAUEHMM BEJIMUMH, MNPUHSATEHX B YACTU IV
POCCUMCKOI'O MOPCKOI'O PETMCTPA

Perucrp | MO Beawunna
1 2 3
A — BopommMenenue
Bics HE= BojpousMeuie1e » noaHOM rpy3sy
Ag BojionaMeuieHne cyiia nopokHeM
Al e BogouiMewienue cyapa nps HARXY AIIEM,
10 BEJIHUHHE A ¥ [, BAPHAHTE HAIPYIKH
Y ¥ [T10THOCTD KMAKOCTH
A, A, IInowans napycuoctn \
A, —- Tnomans kunei ‘b‘
Apace: --- Pacuernoe yckopende (B 1oax g) m‘{)
i B [lnpuna cyana. O\
by — IIupuna pasHoca sanT SOy
G (55 Koadubnunent obuieii nonnors! cyana &(b»"
Cy Cs Koadpnument obuiel noaHoTH LIHCTEPHB! N
c, b, a, - INabapurabie (N0 OCHOBHBIM [IOCKOCTAM) HA, LIMPHHA W
BHICOTA A
D D Bricora bopra )~
d d Ocajika 0o rpy30BoMy pasMepy SO
i - Ocajgka Jnd BOZMOMHOTO B auum@?’am-m BapHaHTa MHHH-
MANEHOH HATPY3KH CYJIHA <%
de = Ocajika B Mujene N
g g Ycekopenue caobognoro n MR
h GM Wenpasnennas nauanspas MeTAUEHTPHYECKAR BLICOTA (C NO-
NparKoil Ha CRODOIHBIC, PXHOCTH)
g My Hauannuan M Mieckan Bhicota 0e3 NONpaBKH HA CRO-
Dounwie unnepxuwp
hysg = Pacuernas aepicbra sonns 3% -Hoii obecneuennocty
H - HWW NPoAO/LHAN METALIEHTPHYECKAN BBICOTA IUIABY-
HEro ONpasKkoi Ha cBOOO/IHBIE NOBEPXHOCTH)
K e Wik TIOTO b
K* =~ _{Kpwurepuii yckopenus
K -— \ km(]ll[mlmeﬂt, YUHTHIBAIOUIHI BIHAHME CKYJIOBLIX Kiiei
L L_ |\ Jlnnna cynna
{ {'% "~ [lneuo craTHueckoil ocToiYHBOCTH C nonpaskoii na ceoboanbIe
4 NOBEPXHOCTH
ber G2y Makcumansnoe nneuo CTaTHYECKOH ocToiuMBOCTH ¢ nonpas-
A K0ii Ha cBoBO/HbBIE NOBEPXHOCTH
@ 24 l Ilaeyo aunamuueckoli octoliumpocTn ¢ nonpaskoii Ha ceoGoji-
HHIE NOBEPXHOCTH
I Ly = ITneun crarnueckoii M AMHAMMYECKOH OCTOMYMHMBOCTH npH Ha-
JIHYMH OCTORHHOTO KPEHALIETD MOMEHTA
I - [Taeqo GopMBI OTHOCHTENBHO LB,
[ - Ineuo HopMbl OTHOCHTENBHO METALIRHTPA
I, --- ITneso GopMbl OTHOCHTENBHO MPOHIBOIBHOTO NONIOCA
i — ITnewo hopmbl OTHOCHTENBHO OCHOBHOMN IUIDCKOCTH
F - [lneun ONpOKHIBIBAKLIIETO MOMENTA, BRIMHCACHHAN © NONpas-
Koil Ha cBODOIHBIE NOBEPXHOCTH
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3

Inewo KPEHALIEND MOMEHTE

JlnHaMHuECKOE KPEHAUIEE MUIeY0, XapaKTepuiyiomee aeHcrane
YCIIOBHOTO phinka Oy KCHPHOTO Tpoca

bespasmepuntit ko3 dHuHEnT Ans OnpeneneHUs NONpaBKH Ha
ceobosbie nopepxHocTH npu kpene 30 °

Yron kpena

Yron zanweanms

Yron sakarta JHArpaMMEl CTaTHYECKOH 0CTOHMHBOCTH

Yron sxopaa nanybei B Bojy

Yron BRIX0ZA cepe/lHHbl CKYIIBI W3 BOJIL

Yronn kpena, COOTBETCTBYIOUIMIE MAKCHMYMY JIMATPAMMbI CTA<))
THYECKOH OCTOHIMBOCTH

O
Yron onpokHIbIBAHKA DS

Yron fHHaMHYecKkoro KpeHa DyKcHpa oT YCIOBHOTO Oyk-
CHPHOTO TPOCA

Vrost onpoKmibiBanua GyKcHpa, nnpanannm@mx abeumcea
TOYKH KaCAHHA JHAIPaMMbl JHHAMHHECKO TOHMHBOCTH H Kaca-
TenkHoM K Hell, MPoBeJCHHOM OT HAuAA K at

AMIUIHTY 13 KaukH CYJIHA C KPYTTIOfi ¢

AMIUTHTY I KBUKH CYJIHA C KHITAMM~ O

Onpokuasisaiomuii Moment  ANS

Kpensunii MOMEHT OT JIaBNeHfin BeTpoM

Kpensuuii MOMEHT OT CKONNEHIA IIACCAKUPOB

Kpenaunii MOMENHT OT JUpKYIRIHH

TNudpepentyiommii EHT OT MACChl KPAHOB C MAKCHMallh-
HBIM TPY30M TPH C HeOnaronpUATHOM Clyyae MX pacrono-
Ke

WEHHA HA NIARY W

Kpensumii MoMenT 0T_nepetekauns KWAKOCTH npw kpene 30°

Hnw KO3HHIHEHTY  OCTOHYHMBOCTH, YUHTHIBAIOIAR

BITHAH HX TPY30B

Hopmupyeman uacrora csobousix koneGanmii cyna

HOCTE Ha BAJTY

Macca rpysa 8 Tpiome

h— Pacuernoe jlasieHue BeTpa

| Pacuernsiii ckopocTHoil nanop serpa

ObbeM LHCTEPHB

CropocTs nonepevHoro puiBka 6YKCHPHOIO Tpoca

MHOMKUTENH JUIS ONpeeneHns AMILTHTY Il KAYKH

Opauuara uesTpa TasecTd rpysa ot JI1

Boprosoe cMemenne nenTpa tamects cyana ot JII1

MuosuTeb s OnpeseneHus aMIUTHTY bl KaYKH

I1newo mapycHocTH

Boasnlenue HEHTPA TAKECTH HAJL OCHOBHOH NIOCKOCTHIO

BoasblinenHe TOYKH NoABEcA ﬁ}rxcuptmm raKa Haj oCHOBHOM
TNOCKOCTRIO

Boisslnenne ToMKH KpPEIMeHHA RaHT
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YACTHb II

[IPUMEP CAMOCTOSITEJIBHOT'O PACUETA OCTOMUMBOCTU
T/X “KOMCOMOJIELL [TPUMOPbA™

[Tpu cocrasiieHuu njiaHa 3arpy3Ku CyHa, pacueToM A0/pKHO ObITh 110-
Ka3aHo, 4TO OCTOHYHBOCTB CyJIHA B TeueHHe peHca OyjleT yJ0oBJIETBOPAThL
Tpebosaunam [lpasun Peructpa, cm. smct J1. 59.

[IpoBepka OCTOHYHBOCTH M NOCAJKH Cy/IHA NPOM3BOIAHTCA NYTEM 3a-
NoJIHEHHs OCHOBHOIO GJanka. N

B pacuernsiif 6nanka, nucr J1. 36 BnMchiBaloTCR: %“b‘

KoJioHKa 1 — nopAIKOBLIE HOMEPA CTPOK; Q
KOJIOHKA 2 — HAMMEHOBAaHHE I'PY30B [0 HArpy3Kam; fb&
KOJIOHKA 3 — Macca Ipy30B B TOHHAX, CS.&
KosoHka 4 — 3navenue koopaunar L{T rpysos BTHOCHTI:@
OCHOBHOM NIOCKOCTH Z, M, )
KOJIOHKA 5 — 3HAYCHHE CTATHYECKOTO MOMEHTA B TOHHO=METpaXx,
Mz, mm, noyuyeHHbIX OT nepemuo%? sl 3HAYEHHH B
KOJIOHKax 3 u 4; $
Kojionka 6 — nasenue koopaunar LT rpy:@nmcummm

Muaens X, M,
KOJIOHKa 7 — 3HAYEHHE CTATHYCCKHX HTOB B TOHHO-METpax,

My, mm, nony4yeHHbL NepPEMHOMEHUS 3HAYCHUI B
KoJlonkax 3 u 6.
PacemoTpum ciyuaii 3arpysku 2 xox), et JI. 35 — cynno ¢

OZHOPO/IMEIM TPY3OM B TpIoMax mpw’u = 1,625 M’ /m, ocanka no
JIETHIOIO IPY30BYIO MapKy.

Jlis npoussojcrsa B 3anojnsem Tabiuny — Harpysku 2.1
(oTxon), mact J1, 36. seM OJask B cneylonieif nociaenoBaTeib-
HOCTH: O
Crpoka | — cynnonopoxuem. Jlannsie Boibupaiores U3 nporokona
K HHA cyjaHa, juct J1, 5.

Crpoka 2 K, IpoBH3KsA, cHalkenue. JlanHbie 115 cy/iHa BeIHYHHA

CTOSHHAS.
Cr <Q cyoBbie 3anacel. Jlng nojyyenus 5THX JaHHbIX 3aM0/HACTCA
&.Q JONOJHHTENLHBIH Onank, auct J1. 90. [loacuuThiBaeTes Maccea
BCeX Cy0BbIX 3anacos P =1527 m u 3nayenus CTAaTHYECKHX
MOMEHTOB
M, =EP-Z =10486 mm.

M, =ZEP-X =-60605 mum
ITH JaHHBIE BHOCATCH B CTPOKY 3.
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[TpH NMOAHOCTELIO 3aNOJHEHHBIX TAHKAX JIaHHbIE 110 HUM
BeiOMpaloTcs u3 Tabmun Ha nuerax JI. 72 m J1. 73,
a IpPH 4acTHYHO 3alN0JIJHEHHBIX TaAHKAX JdHHBIC BHﬁHpﬁJﬂTﬂﬂ
13 TabnM1l BMECTHMOCTH TaHKOB, I/ npuMepa Juct JI. 95.
Crpoka 4 — rpy3. 3anoiHseM KOJIOHKY 3 — KOJIH4eCcTBO (pakTHUecKH
MOTPY/KEHHOIO IPy3a B KaXJ10€ I'Py30BOE NOMEIIEHHE.
Koopawunare! L{T rpysa B kaxk/10M rpy30BoM IOMEIICHHH
BeiDMpaem u3 tabmuy na smcrax J1.74 u J1.75. Bucqmmﬁaam
3HAYEHHWS CTATHYECKHX MOMEHTOB Mz u My, 1o kaxnomy (b'
MOMELIEHHIO, 3a10JIHAEM KOJIOHKH S 1 7. Q%
Crpoka 5 — Beero rpy3a. [lojgcunTeiBaeM KOJIHYECTBO I]]JHH_SITDI‘U

M CTATHYECKHUE MOMEHTHI 110 JJaHHBIM CTPOKH 4, I,
P=8200m, M;=61864mm n Mx—@m
Crpoka 6 — bannact. B 1anHOM BapHaHTe 3arpy3kH ,u,.rm bILICHHA
auddepenTta cyna npuaumaeM danacr B@BHRH 32y 13N
tpopnuk. Koopaunars! LT bannacra Bh@m&m H3 Taﬁmlu Ha
mucrax JI.90. [loacuureiBaem 3Ha4e ATHYECKHX
MOMEHTOB 110 Ka)J10MYy NOMELIEeH %HK}'}.
Crpoka 7 — Bcero 6annacra. Hoﬂcqnmtﬂatwﬁc;y Bcero bannacra u
CYMMAapHbI€ CTATHYECKHE MO bl, Fe i
P=391,Tm, M;= Smm u My=24425 mm.
Crpoka 8 — BoJlOH3MENIEHHE cymiﬁgmma macc ctpok 1, 2, 3, 5 u 7 naior
MAacCOBO€ BOJOH3 ne cyana A = 17375 m. Cymma
CTATHYECKHX M B crpok 1, 2, 3, 5 1 7 naoT cyMMapHbie

cra*ruqecmg{ EHTEI
< 7= 148915 mm, u ZMy=— 86976 mm.
\

Ha:@( 3navenns koopaunar LT 3arpyxkennoro cyina 6e3
1

yu PaBKH Ha CBOOOIHYIO MOBEPXHOCTE JKH/IKHX IPY30B:
S g My 1815 oo
< A 17305m
®§ x, My 869T6mu o,
A 1T305m

Cpennee apumerHyeckoe KOJIOHOK 4 M 6 1al0T 3HAYEHHA:
Z=85Tm, m X=—501m

Crpoka 9 — nonpagka Ha cBobOIHYIO TOBEPXHOCTh. Y YHTLIBAIOTCH TPH
IONPABKHK: HA 3a11ackl; HA HAJIMBHOM rpy3; Ha banacr.
[Tonpaska Ha 3anacsl. [To BcnomorarensHo# Tabimne,
qwmct J1.90, Beibupaem Tank# co cBODOIHOH MOBEPXHOCTHIO H
pacCcUMTBIBAEM HX CTATHYECKHE MOMEHTHI. B namem
BapHaHTe:
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1) rsxenoe Torumso: — tavk 1.10 n/6 — crar. moment 694 T™;

—Ttank 1.11 /6 — -"- 694 ™.
2) npecHas BOJIa: —1ank 4.2 n/6 — crar. MmomentT 77 T™;
—Ttank 4.3 1/6 — - 77 ™;
—tauk 4.6 J1IT — -"- 76 ™;
—T1aHk 4.7 1/6 — =" 60 T™.
CymMMmapHas norpaBka Ha 3anachl - -"- 1678 ™v;
HanusHoro rpysa Her, nonpaska — -"- 0 T™;

[Tonpaska na 6annacr. [lpuaumaem S
\

HaubOBIIYIO MONPABKY 3a CBOOOIHYIO o

nosepxHocTh B DayuacTHsIX Taukax I1/b u JI/b. Q%

B Hamem ciyuae nonpaeka — CT4T. MOM 48 ™
Crpoxka 10 — obmias nonpagska 3a ceob0/IHYIO NIOBEPXHOCTE mm.

Cnoxus nonpasky ctpoku 10:

— Ha 3anackl G 1678 ™

— Ha HATMBHOH Ipy3 Q ’ 0 ™

— Ha bannacr $‘Z}' 248 ™

Obmas nonpaska, Mz QO = 1926 ™
Crpoka 11 —MomenT Mz pacueTHsIH, mm. a u3 MmomenTa Mz crpoku 8

H Mz ctpoku 10 gatot Bcﬁhﬂi}' MOMEHTA pac4yeTHOro.
My pacuernsiii = 14 mm + 1926 my = 150841 mm

Crpoka 12 — BO3BHILICHHE 1IEH MacChl Cy/IH2 HaJl OCHOBHOM ILJIOCKO-
CThIO, Zg par:ti@&@l, M, C YY4ETOM NOnpasok, sMyz crpoka 10.

ng& 5 I“,W o R
Q

17375

Crpoka 13 — Bﬂ@lmeﬂne LEHTPa MACCh CyJIHA Z; JIOMYCTHMA, M.
Tabmmne JJOTNTYCTHUMBIX BO3BBIHIEHHWH LIEHTPA
CCbl CYJTHA, nuct J1.77, no maccoBoMy BOJIOH3MEllE-
<QO HUIO cyaHa A = 17575 m Mero/10M HHTEPNOJIAIIHH,
BLIOMpaeM 3HaYEHHE BEIIHYHHBI Z; JonycTuMas = 9,16 m.

@yr&saﬂnnﬁ TabJynIe 3 KOJOHKH Z, IOy CTHMAS, M:

1 xononka — Z, nonycrumas asapuitnas npu auddepenre 0 m. M3 s1o#
KOJIOHKH BbliOMpaerca Z, JOnycTHMas MpH OTCYTCTBHH JAH(-
(epenTa u ynosnersopsiores Tpebosanus [Ipasun no ocHos-
HOH W aBapHHHOH OCTOHYHMBOCTH. JTa KOJIOHKA MCHOJIL3YETCS
B MEPBYIO OYEPEb [PH OLEHKE OCTOHYHUBOCTH CY/IHA.

2 xolioHka — Z jonyctumasi. B 310l konoHke BeiOupaerca Zg; U3 ycnosus
TpeboBanus Ilpasui no OCHOBHOH M aBapHHHOM OCTOHYHBO-
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cti, npu aubdepente Ha KOpMY 3 M BO BTOPYIO OYe€pelb, KO-
raa Zg nonycrumas, BelOpannas u3 koJionku 1 npu auddepen-
1€ 0 M 10Ka3LIBAET HA HENOCTATOYHYH OCTOHYHMBOCTL. [IpH
3TOM Z, nonycTumas BeIOMpaeTcs B 3aBUCHMOCTH OT daxkTiuye-
ckoro JudepenTa cyina, METOJ0M HHTEPIOJISAIHH.

3 xononka — Z, nonycrumas. M3 310l k0noHKM BHIOHpAETCA NPH YCIOBHH
yaosnersopenus Tpebosaumii IlpaBun TOMBKO MO OCHOBHOM
OCTOHYMBOCTH CyJHA, Korja He Tpebyercs obsA3arcibHOE BhI-
nojaHenue TpebopaHHi K aBapuiiHOM ocTOHYHMBOCTH cyjaHd
(nanpumep, npu obnenenennu cyana). PacueTtHoe :-mat:e
Zgp NOJKHO OBITH MEHBIIE Z, OITYCTHMOIO Q

Z;pacuetnas = 8,68 m < Z, nonycrumas = 9 16@
— OCTOHYHBOCTE cyiHa obecnedena.
Ecnu 310 cooTHOmEHHE HE cOOMOIEHO H MEH ‘&xﬁyemm 0,
HEODXO0IMMO MEPECMOTPEThL pa3sMEIICHHE PHHATH
Dannacr, cMOTPA 10 TOMY, YTO BHITOJHEE ;Q‘,Ehx YCJIOBHSAX.

Crpoka 14 — annuMkara MeTalueHTpa Z,, , M. Bo3sel € MEeTaleHTpa Hajl
OCHOBHOMH JIOCKOCTBIO Z,, BEIOUD 3 Tabnuibl
I'MJIPOCTATUYECKHME DJIE I, maer JI.76 ,

0 MaccoBOMY BDJIDHEMEH{EHHJ& mHa A= 17375 m
C IPHMEHEHHEM MHTEPIIO
A 7 m.

Crpoka 15 — meratieHTpuHiecKas Bhﬁa h, m. PacueTHas METALEHTPH-
yecKas BbICOTa MONPaBKH HA BIMAHHE CBOOOIHOM
MOBEPXHOCTH X I'PY30B Olpeensercs

hy=Zn—Z
Lo crpux&%ﬁ =937 Mm.

Zgo — AMLIMKATA LIEHTPA TSKECTH CyAHa Oe3 yuera
@HHHH KHJKHX I'PY30B, HAX0AUTCH U3 GOPMYIIBL:

Q - M , cmpoka 8 _ 148915 mm
<Q - A 17375 m
Q Orcionia BeTHIHHA METAIICHTPHYECKOH BLICOTBI:
ho = Zm— Zgo = 9.37 m— 8,57 M = 0,80 m.
ITonpaeka mMeTalleH TPHYECKOH BLICOTHI 32 BiMsHUE CBOOOHOMH
MOBEPXHOCTH KHAKOTO rpy3a éh HaXOAKTCH U3 GOPMYIibI:

&6Z, ecmpoka 10 1926 mu

=8.5Tm

sh = S reane .. =11
A 17375m i
B 5ToM ciryuae McnpasieHHas MeTaleHTpUYecKas BbICoTa
HAXOIHTCA:

h=hy—sh=080Mm-0,11m=0,69nm.
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Crpoka 16 — ocaaka cyana. Ocajika cy/iHa Onpeensercs no
JUATPAMME JIHOOEPEHTA, smbo no dgopmyliam ¢
Henonb3zosanreM aanabix U3 THJIPOCTATHYECKHX
DJIEMEHTOB cyana.

Onpenensem ocaiky no opmynam.
W3 tabmuuel FTHJIPOCTATUYECKHE 3JIEMEHTSI,
nuer JI.76 no maccoBomy BojiousMenieHuio A = 17375 m,
MCTOOIOM HHTEPINOJAIIHH, BHEHPHEMI
dep — cpennsis ocanka cyana = 8,31 a;
X, — OTCTOSIHME LIEHTPA BEJIM4YHHEI OT Mujens = — 1,35 @
X¢ — OTCTOSHUE LEHTPA IJI0IAJIH JeHCTBYIOIER
BATCPJHMHHUH OT MuJeaa = — 3 .42 m;
M - MmomenT auddepenTyromui Ha 1 M= 20%‘% .
OnpenensieM paccTOAHHE MEAKY LEHTPOM THJK@'I;!
HEHTPOM BEJIMYHHBI OT MHJIENS: C) X
X =X, —X. (M), rae
X, M cmpoxa8 —86976 >

= —5,006 m;
A 17375

8X = X, — X = (=5.006 }SX-1,35) = 3,656 m.
Onpenensem nuddepent cy

Dy _aar 1737 365&“) —3075m.

&065%
Ocanka cyna 1 @
1 S 670,
142

Ocajka Qlﬁ{l& KOPMO:

Dr

Q)@ =dy +(T1-X )= =0.77m.

Jlns 06 €HHs HOPMHPOBAHKA OCTOHYMBOCTH, B HAILIEM CIIy4ae, He-
Dﬁxnnnrggmma JIMArpaMMbl CTATHYECKOW M JMHAMHYECKOH OCTOM-
HHBO

33§EHHE MJ1eY CTATHYECKOH OCTOHYHBOCTH MBI MOXEM OINpEAEIHTh
JIByMsi criocoOamHu:

1-i cnoco6. Ilo YHUBEPCAJIBHOM JUATPAMME CTATHYE-
CKMX IJIEY OCTOMYUBOCTH, mucr J1.88. BXOAHBIMH JaHHBIMH AB-
ASAKOTCA:

— posonsmenieane A = 17575 m u meroswicota h = 0,69 m.

2-i cnocob. Ilo TAHTOKAPEHAM (IVIEYM OCTOMYMBOCTU
®OPMBI), mucr J1.79. Tlo dopmyne:

lem= lp — Zg Sin
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B namem ciydae Bocnons3dyemcs BTOpeIM crniocobom. M3 tabnuubi
[JIEY OCTOMYUBOCTHU ®OPMBI (ITAHTOKAPEH), et J1.79,
no BojoH3MelleHHio cyaHa A = 17375 m u no yrny kpena 6 = 10°, 20°, ...
70° Buibupaem 3naueHus 1uied Gopmel [y W 1aHHLIE BHOCHM B Tabawmiy,
Jucr JI.38.

B Bepxue# crpoke tabauibl 3aHOCATCH 3Ha4YCHHA Beau4MH Sinf . Bui-
YHC/IAEM 3HaYeHHA Z, -Sinf, npuHMMas B pacyeT 3HAYCHHME BEIMYHHBI Z,~
8.681 m. ¢ yuerom BauaHHA cBOOOHBIX MoBepxHocrel, crpoka 12. Bhl-
YHCIEHHOE 3HAYEHHE Ha KaX/IblH Yro/ KpeHa 3aHOCHM B Tabmuiy.

OnpenenseM 3HA4YCHHS ILI€Y CTATHYECKOH OCTORYMBOCTH U3 QOpMYJIE!

lom= lg— Zg- Sin@
3HAYEHMs 38HOCHM B Tabimiry. R

ITo 0/1HO# M3 METOMK, ONMCAHHBIX BHILIE, BLIYHCIAEM 3HAUECHHS n&“
JIMHAMHYECKOH OCTOHYHBOCTH M 3aHOCHM B TabimIly.

CTpoMM juarpamMmbl CTATHHECKOH M JHHAMHYECKOH OCTO q@) TH.
OcymecTaiaseM HOPMHPOBAHHE OCTOHYHBOCTH B COOTBETCTR peboBa-
uuamu [Ipasun Poccuiickoro mopekoro Perucrpa cynoxo1erea.

[Ipu pacuere KpHTEpHs NMOro/ibl, aMILTATYAY DOPTOROH Kauku onpese-
nsiem o KPUBBIM AMIUIMTY /I BOPTOBOW KAYKH, J1.81, mbo no
tabaunam AMIUTUTY JIbl BOPTOBOM KAYKH, .% . B namem cnyuae:
& = 22,06°,

[lo auarpamme AHHAMHYECKOH OCTOHYH H, mic'r JI.38, Haxoaum
IJIEY0 ONPOKHLIBAIONIEr0 MOMEHTA MHHHMANLH =0,33 m.

Buruncnsiem unpomnmna:-nmuu MGM‘@%

A %@17375 =5733,7 mm.
Brruucnsem I(FI-EHHH.IHH MDM&)
Ay-Z=11992,9 mm .
Brryucisiem kaTepHﬁ

5733 7
K\\Q = 2_ =287
M . 19929
Taxum obp Q OKOHYaHHH 3aI'Py3KH Mbl HMEEM:

1.K HH NOro/sl K =2387>1

2 BLICOTA h =0,69>0

akcumym J1CO B 33 =207
. MakcaManshoe miedo  ln= 0.85>0.2

5. ¥ron 3akara J1CO .= 70° > 60°

115



T/x  KOMCOMOJEL IIPHMOPES"
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J1.4
2. OCHOBHBIE XAPAKTEPUCTHKH U PASMEPEHHA CYJHA

2.1. OCHOBHBIE CBEJIEHHA

HA3ZBAHHE “*KOMCOMOJIEL ITTPUMOPBA™
np. N222, ctp. N222)
[MOPT INMPUITUCKH BnajueocTok o
UJEHTUOUKALIMOHHBI HOMEP IMO 83{}660(%@
PAZIMOIIO3bIBHOM E@
rOJ1 TOCTPOMKH (8@9 2
HA3BAHHE BEPO®U BUCMAP /T'JIP @
HII Bepds um. M@ar:a Tesena
KJIACC CYJIHA ;év * JI1 [1] A2
THIT CYJIHA TPaHCHOPTHOE peq;puxc@'mpﬂoe CYJAHO
HAZHAYEHHE nepeso3Ka OHW rpY30B, peIOHO#H
MYKH B MEIIKax HEro JKUpa U J0CTaBKa
TOIJIMBA, CM Oro Macna, MM THeBOH BO-
Jibl, TIPOBH3ANA, cHabXKeHHA, YITAaKOBOYHOTO
MEITC]}H%%T[}OMHGHUBHM cyaam.
PAHMOH ITJIABAHUSA HEOrpaHu4EHHbIH
JIAJIBHOCTD ITJIABAHU A Q® 8800 muin
CKOPOCTb XOJIA %@ 14,5 y3n
JUIMHA HAHBOJII:-IIL(& 152,94 m
JUIMHA MEXY l'@'ﬂEH,[[HKS’I[HPﬁMH 142,00 m
HITHPHHA 2220 m
BbICOTA B(@' 13,60 m
OCA,[[KA(@JIBTI-I 1010 I'PY30BY1O MAPKY 8.307m
(or HH)I(& kpomiku kuis HKK)
BOJOU3MEUIEHHE 17375 1
JIENBEWAT 10135 1
Ha cynne obopyoBansl CKyJOBeIe KWiaH B paione 51 ...135 nm. u3

crenkd 12 x 350 mm, npytka 050 MM H yromuenHoro qucra 16 x 100 mm
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2.2. CYJIHO TTOPOXHEM ITPH DKCIUIYATAIIMH
Hietotaria P, Z ot OJ1, M, Xoro | M,
T M ™ M ™

CynHo nopomHem.

I1porokon kpenopanua 6

/% "Komcomoner 72400 | 10,15 73450 | -13,28 -96}&

Tlpumopes™ &

c1p. N222 ! ySb'

$‘bﬂ
JlauHbie 1o pe3yJibTaTam KDEH%@.

IIpoTokon KpeHoOBaHHA 0 996. 800.000-25.05
Ha3zsanue cyina Q‘Q «Komcomoner | Ipumops»
C1p. HOMED $§\ 222

Mecto kpeHoBaHHs

[Tporokon GﬂOﬁ%@
6’0

XapakTepHCTHKH CY/IHE IOPOIKHEM

Bopnouzmeuicune

Bozeeimenue LI.T. or OJI

Abcnucca
Abcuncea 11.T.

LI.T. or KII
OT MHIENns

@l@

Jlata kpeHoBaHusl QA

HII sepds um. Maruaca

Tesena, Bucmap

30.04.1983 r.

Perucrpom CCCP

A= 72400 T

= 10,15m
X= 57712m
X=-=1328m



J1.35

CJIVYAM HAI'PY3KHU Ne 2.1

CYJJHO C OAHOPO/IHBIM I'PY30M B TPIOMAX c\g,
(1 =1.625M/7) N
[PH OCAJIKE 110 JIETHIOIO TPY30BYIO MAPKY
4
Q .
‘UC).
&
§
| N
| &
| &
8 —
e S
11 s X O N\\\}\ LQ\\Q\:\\__\\ =y r
\\ N N R A N AN 2 o pitig
1 s!:‘\\ I : 19 _rL: 143 15. 19
% Tpex 4 ;I'plbﬂ 3"‘ Tpud 2| Tpiom 1
Q%Q i
& m LATMET
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CJIYYAM HATPY3KH 2.1 (oTxon)

1 2 3 4 5 & 7
Py Zom M.. ™ X.om M, , ™
1 | Cyano nopoxnem  (cm mmer 5) 7240.0 10.15 73450 -13.28 96112
2 | DxAmas, NpoBHIKA, cHADmEHHE 163 301 -T745
3 | Cynoerie 3anacel (oM. amer 33) 1527.0 10486 60605
'P¥3:
Tprom 1 13 447.0 3.78 1690 | 4086 18264 [N
Tprom | cepeuua 4930 7.21 3555 | 4173 | 205 ?34,@
Tpeom 1 sepx 6560 | 1146 7518 41.88 27
Tpiom 2 res 686.0 373 2559 2243
Tprom 2 cepenmna 638.0 T7.18 4581 23, cb‘ 03
Tprom 2 sepx TOR.0 11.42 8085 2 16263
4 | Tpiom 3 nus 8270 | 3.69 3052 -4.% 3688
Tpiom 3 cepemuma 7120 | 7.8 5112 Qt.m -3425
Tpiom 3 sepx 7720 | 1142 SEI{_ «-4.65 -3590
Tprom 4 Hus T68.0 3.72 2 / -24.37 -18716
Tpiom 4 cepenpna T10.0 T.18 éﬁ -24.93 -17700
Tpiom 4 Bepx T83.0 11.42 A 2 2487 -19473
Tank 1.16 Tpb QQ
Taux 1.17 JIB @
Tanx 3.13+3.14  JIE + [lpb N\,
5 | Beero rpysa 82000, 61864 46061
Banmact >
®oprax 1.1 %@.? 11.00 2109 | 67.62 | 12963
6 | Tank 1.2+ 1.3 IlpE + JIB % 00.0 3.53 706 57.31 11462
Tank 1.4+ 15 TpE + JIB @
Tamx 1.6+ 1.7 TpB + JIB Q
Tanx 1.8+ 1.9 np15+.mi,®,
7 | Beero bannacta N +£39] 7 2815 24425
8 | Boomsmemenue Q\ 173750 | 857 | 148915 | -5.01 | -86976
[lonpaska na 1678
9 | Ilonpaska Ha W:ﬂ 0
INonpaska ua B 248
10 | Beero no ™ 1926
11 Mwew@\\dngmi ™ 150841
12 L[W’Zl PACHETHRBIA, M B.68
13 | UM Syama Z, aomycTrmiii, M 9.16
14 | Anmunskara metauesTpa Z, , M 0.37
MeTtaueur- | bes nonpaskn hy=Z,-7Z, . M 080 K=369
15 | pumeckan  ([lonpaska ah, M 0.11
esicora  |Menpasnensas h=hg-sh, m 0.69
cpemins  dm 831
16 | Ocanxa Hocom  d, M 6.70
KopMoi  d,, M 0.77
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JI.38

CJIV4YAHU HATPY3KH 2.1
JUATPAMMA CTATHYECKOM OCTOMUMBOCTH

=k
1.0
0.9
0. 8
07
0. B
0. 5
0. 4]
0. 3
0. 2
0. 1]
I 577
0, rpan 0. 10. 20 |43 40, 50. 60. 70.
sin 0 0,000 | 0,174 t}%@ 0,500 | 0643 | 0766 | 0866 | 0940
Omxon . \N)= 173751, Z;=8,681
g M 0,000 1644.<]\ 3314 | 5032 | 6429 [ 7391 [ 7941 | 8168
z, 00| 0000 LSO | 2969 | 4340 | ss80 | e6s0 | 7,518 | g1s7
L 0000 | (0y36 | 0345 | 069 | o080 | 0744 | 0424 | o0m
T [ 0000 Y0012 | 0054 | o144 [ 0279 | 0418 | 0520 | o558

ﬂ MOKA3ATEJIM OCTOMYMBOCTH
<<Q h=069u K=341 [.=085m 0O,=39° @G,=70"

& Tpsocon, A=16174rT, Z,=8836m
lg, M 0,000 1,637 3,306 5,051 6,521 7,494 8,034 8237
Z, sin 0 0,000 1,534 3,022 4418 5,680 6,769 7,652 8303
L, x 0,000 0,103 0,284 0,633 0,841 0,725 0,382 - 0,066
I, m 0,000 0,009 0,043 0,123 0,251 0,388 0,485 0,512

IMOKA3ATEJIM OCTOHYMBOCTH
h=048m K=288 [.=085u O =4 0O,=6v
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JL59
TPEBOBAHMSA TIPABWUJI PETHCTPA K OCTOMYHMBOCTH

Ob6mue Tpebopanus K OCTOHYHBOCTH

1). Kpurepuii noroast K, BeIpaxarolIHi OTHONIEHHE Me4a
ONPOKHJILIBAIOIIIEI0 MOMENTA [, K IJiedy KpeHsIlero MoMenra /,
JoskeH 6biTh He Menee 1.0

M
K=i—‘21.ﬂs um K=—2210 N

\
v &p
2). HayanbHas MeTalieHTpHYeckas BbicoTa i C nonpaBkoi Ha Bn%gq
cBODO/IHOM NMOBEPXHOCTH KHAKOCTCH B TAHKax ,II;D.F’[H{HE ] Me-
nee (0,15m;

h.> 0,15m
3). MakcuMallbHOE [1J1€40 AHArpaMMbl CTATHYECKOH @HHB{}G’I‘H '

0. KHO OBITE HE MeHee (,.20M
O
Iax> 0,20 M (@
4). Yron MaKkcHMYMa JIHarpaMMBl cramqecx%@:mﬁtmmm =
Y

noJoken 0biTH Donpme 30° @
O = 307 %?‘
5). ¥Yron 3akara iHarpaMMbl CTaTHY i OCTOHYHBOCTH .4
OLITE HE Menee 60°: &

— s > 60°, Be3 oOnenenenis;
— npH 00JIe/ICHEHHH, IQ@HEE = g

J','loh HUTEILHOE TpeboBanue

(kax s cy,nﬂa;\/ﬁr,m‘mmcm OTHOLLIEHHE IIHPHHBI B K ocanke d
Q Gosnpie 2.5)

]
Ocmiiqna%:%na KPHTEPHIO yckopeHuss K cUMTaeTCs NpHEeMJIEMOi,
€CciiM, B P @ TPHBAEMOM COCTOSIHMH HArpy3KH pacyeTHOE YCKOpEHHE

Opacy (B g) He MpeBbIIaeT A0NYCTHMOr0 3HaYeHHs, T. €. BHIMOTHAET-
CH yeI i

K*=03/C 21

PacueTHrle napamMerpbl OCTOHYMBOCTH JOJKHEI ObITE HE MEHee
TpeDyeMBIX B TEHEHHE BCEro peiica.

[lpaxTHyeckn BO Bcem pabouem JManasoHe 0Cai0K OCTOHYHBOCTH
cyana namutupyerca TPEBOBAHUAMUWU K ABAPUMHOMU OCTOM-
YUBOCTH CY]JIHA.
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6.2. IIAHHBIE 110 TAHKAM

[Monpaeka-
Pation P Zm Am Ha cpob.
HAUMEHOBAHHE PACTIONOMEHKS, * oT oT NOoBEpX-
IMIEHIOYTI on X  |nocts
., ™
BAJUIACT, p=1.025 o/n’ )
Doprex 1.1 184...Hoc 191.7 | 11.00 | 67.62 103 Q
Taux 1.2 IpE 168...184 5525 | 9.01 | 5732 124 o,
Tank 1.3 B 168... 184 5637 | 898 | 5730 éb
Tanx 1.4 Ipb 140... 168 784 | 0.83 | 39.69 4@%
Tanx 1.5 b 140... 168 TE.4 0.83 3@5‘ B8
Taux 1.6 Iipb 115... 140 1804 | 0.77 |_21. 564
Tanx 1.7 Jb 115... 140 179.4 0.7 ‘Q;,E] 564
Tank 1.8 Mpb 94..115 196.8 %{g 5.06 998
Taux 1.9 JIB 94..115 198.8 Q$tt.?s 5.13 996
TSAKEJIOE TOIUMBO, p N&TM
Tanx 1.10 Tpb 78....94 @.u 075 | -8.34 694
Tax 1.11 B 78....94 $q>' 100 | 075 | -834 | 694
Taux 1.12 nepemuea JIB 44, 30.7 0.93 -37.66 -
Tanx 1.13* i @1 167.0 559 | -36.49 89
Tanx 1.14% Ipb | 81.0 392 -36.57 57
Tauxk 1.15% )i §$®%,,.,51 1760 | 7.12 | -36.56 98
Tank 1.16%* n);? 105...115 4480 923 9.34 768
Tank 1.17** b 105...115 7636 | 7.00 9.49 771
Tank 1.18 leﬁ 46....51 740 | 9.09 | -36.53 -
Tank 1.19 mvm%mi Ipb 46....51 700 | 888 | -36.54 .
Tank 1.2 o [Tph 46....51 150 | 11.85 | -36.57 =
Tank xomuwii  Tiph 46....51 150 | 11.85 | -36.57 =
Taux"V.22 pacxomumiii  JUIT 46....51 60.0 | 1133 | -36.42 -
IIM3EJIBHOE TOTUTHBO, p=0.86 %/ m
Tank 2.1%%* Npb 105... 112 203.0 | 3.53 8.42 504
Task 2.2%%* Ipb 48... 178 1814 | 0.78 | -24.62 636
Tank 2.3%%* iji 50... 178 1720 | 078 | -23.98 612
Tauk 2.4 nepenmsa Mpb 41.....48 300 | 097 | -39.42 -
Tank 2.5 orcrodinmic  JIB 46.....51 224 | 1186 | -36.57 -
Tank 2.6 pacxomeii JIB 46.....51 24.1 |11.33 | -36.77 -
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IMonpasxa-
Paiion Py Zm Am HaA CBOO.
HAMMEHOB AHHE PACTIONOREHHH, ! oT oT MOBEPX-
IITIAHTOYTH an X HOCTh
M., ™M
CMA30YHOE MACJIO, p=0.90 1M’
Tauk yreun. Tonnwea 3.1 [pb 42..44 19 1.16 -40.70 -
Tank yteun macna 3.2 [lpb 25..27 1.9 1.16 -53.45 -
Tank cenapup. macna 3.3 JIB 28... 41 254 1.07 | -46.00 -
Tank cenapup. macna 3.4 I1pb 28..41 20.0 1.10 -46.24 -Q%t
Tauk croun, macna 3.5 [IT1 27...40 246 116 -47.83 Q
Tank yreun, macna 3.7 JIE 25..27 19 1.16 -53.45 Séb'-
Taux orpabor. macna 3.8 [T 17..24 25.7 L.10 =57 > -
Tank wanmmaap,macna 3.9 [Ipb 6...13 20.4 11.83 3 -
Tank 3anack. macna 3.10 ITpk b... 13 254 11.91 =05.14 -
Tauk zanacu. macna 3.11 Ilpk 0. 6 389 l%@& -69.10 -
[IPECHAS BOJIA, p=1.00 1)
Tank oxnaxnennoii soast 4.1 J1IE 41.. 44 17. Q‘XD.QH -40.94 -
Tanxk xovensu. marar. B. 4.2 [1b 15..24 725 -57.96 77
Tauxk xorensn. marar. 8. 4.3 JIb 15...24 Q:@?j 725 -57.96 77
Taux kounene. ML, 8. 4.4 TIph i l%‘z» 40.3 0.03 -65.82 76
Tamx kouzenc. nurs. B, 4.5 JIB %‘é’ 40.3 9.03 -65.82 76
Tanxk numsenoii poma 4.6 JIT1 @4 13 1150 | 11.74 | -66.03 76
Tank nuTeesoi pog 4.7 JIB 18 0..13 125.0 12.03 -66.70 60
T G, w48 ,unAéﬁ, 13... 14 24 | 300 | -6281 2
\\& TPA3HAS BOJIA, p=1.00 1™
Tanx rpssnoil soas 1.1 46... 51 182.0 5.59 -36.49 96
Tank rpasnoi [1ph 46... 51 B.O 1w -36.57 62
Tauk rpaaHo 1.15* JIB 46... 51 191.0 7.12 -36.56 107
Derans 3.12 1B 46... 51 15.8 11.89 3292 -
In AneH. BoJAk 3.15 JIB 46... 51 275 3.05 24,84 -
Tank rp.soas men Onoka 3, 16J16 49.5..51 2.1 11.86 24 84 -
Tank uamy gunsrp. 3.17 [Tpb 35...36 1.1 0.93 -46.32 -
PLIBMH XMP, p=095 o/w’
Taux 3. 13 JIB 105..115 0.87 11.89 9.81 -
Tank 3. 14 Ipb 105...115 0.87 11.89 9 .81 -
* — Tasenoe TOMAHBO WK IPA3HAY BOAA.

** _ Taxenoe TOIHEO (/1A cHAlXReHHA CYI0B) HITH PRIGHAA MYKa B MEIIIKAX,
*** _ IlnsennHoe TONIHEO (Ans cHab#eHHs cy nos).
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6.3. JAHHBIE I1O TPY30BbIM TAHKAM W TAHKAM CHABXE-

7

HHUA
[Nonparxka-
Pasion P &M A Ha ceob.
HAMMEHOBAHHME PACTIONOMEHHN, i oT ot unn:px-q
MIFAHTOYTE on x
i
PLIBHASI MYKA, p=2.70 t/n’ S
Taux 1.16  [p.B (c moxom) 105..115 804 | 923 9. —
Tank 117 JLB (c mokom) 105...115 3074 | 700 | (O =
PBIBMI JHP, p=0.95 1/m’ o
Tanx 3.13 JIB 105...115 87.0 | 11.89) 9.81 -
Tanx 3.14 Mp5 105..115 R7.0 9,81 -
JIM3EJLHOE TOIUIMBO, p =@ e
Tamxme onn. 2.1 Tpb 105...112 | 353 8.42 504
Tas mws. o 2.2 TIpB 48..178 QS»] 814 | 078 | -2462 636
Tanx s, Tom, 2,3 IIB 50... ;‘({Z) 1720| o078 | -2398 612
TSOKEJIOE TAIVIE p=092 o
Tanx 1.16* IpB QQ&; 115 448.0 | 923 9.34 768
Tasx 1.17* JIB 4@ 105..115 763.6 | 7.00 9.49 771
(CMABOUHOE MACJIO, p = 0.90 T/w’
NS

Tasx sanac. macna 3.1 _[ph 0.6 389 | 1235 | -69.10 "

)
* — Pribnas mc%m THAKEN0E TOIUTHBO,

S
S
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6.4. JAHHBIE T10 I'PY30BbIM TPIOMAM

JL.75

Paiion . Koopmasars ugsrpa oﬁw-\
HAMMEHOBAHHE pACHONOKEeHHS, Pr Ny N
MIIEAHTOYTE ! Z ot O X U
TpomN.1  mm 51..78 727 3.78 ‘Q@V
cepepama 51...78 801 7.21 x%‘ 73
sepx 51...78 1066 11.46 <> 41.88
BCEIO N.1 2594 ,\@ - | 4155
TpomN2 mn 78..105 1115 373 22.43
cepesma 78...105 1036 ‘b%@‘ 7.18 23.03
Bepx 78...105 H5KQ°] 1142 22.97
BCEI'O N.2 &35&‘ 7.35 22 81
Tpiou N3  mm 115...140 Drs43 3.69 -4.46
cepesmHa 115...140 ‘Z/}::& 1157 7.18 4.10
Bepx 115_.“1@ 1254 11.42 4.65
BCEIO N3 Q" 3754 7.35 4.63
TpomNA o Q@u..,ms 1249 3.72 2437
n—— %\, 140...168 1154 7.18 -24.93
epx \\Q 140...168 1273 11.42 24.87
BCEFO N.4 Q) 3676 7.47 2472
BCEFO N.1I ... §% 13326 7.54 5.62
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6.5. FTMJIPOCTATHYECKH JJIEMEHTBI

JL.76

Boous- nnaﬁuk Abcumeca LIB | ADciiHCca ﬂmll;nuem Boas. MIL|
MEMESHHES or H orno M
A r dm X, m T L. mifu Ha.f‘" (_?n
7000 3.80 -1.37 082 12782 11.48
250 3.92 -1.34 0.79 12915 11.29
500 404 -1.32 -0.77 13043 11.13
750 415 -1.31 -0.76 13171 10.97 Q
8000 427 -1.29 -0.74 13300 10.83 Q>
250 439 -1.27 -0.73 13430 10.69 QQD
500 4.50 -1.26 -0.73 13555 10.5 Q
750 462 -1.24 0.72 13690 i
9000 475 -1.23 0.72 13817 5
250 4.86 -1.21 0,72 13961 0.25
500 497 =1.20 0,72 14114 > « 10.15
750 5.09 118 0.72 14g‘7) A 10.06
10000 5.20 S b -0.74 }& 9.98
250 532 -1.16 -0.75 §, 14 9:91
500 543 .85 0.77 D647 9.85
750 5.54 -1.14 0.79 q& 14781 9.79
11000 5,65 -1.13 0. 14934 9.74
250 576 -1.13 15068 9.69
500 587 -1.12 Q.p 87 15221 965
750 598 112 ,«2» -0.90 15385 9.60
12000 6.09 112 Q:’ 0,95 15539 9.56
250 6.20 -1.12 -0.98 15703 9.53
500 6.31 -1 -1.02 15867 9.50
750 6.42 Qu -1.07 16041 947
13000 6.53 1@1.1; -1.12 16195 9.45
250 6.63 ~§ -1.12 -1.18 16380 9.43
500 an\& -1.12 -1.24 16554 9.40
750 112 -1.32 16780 938
14000 @ -1.13 -1.40 16954 9.36
250 % 06 -1.14 -1.47 17189 935
:qu 7.16 -1.15 -1.53 17414 9.34
7.26 -115 -1.69 17650 9.33
0 7.36 -1.16 -1.82 17917 9.33
50 7.46 -1.17 -1.95 18163 9.33
500 7.56 117 -2.09 18419 932
750 7.66 -1.20 227 18696 9.32
16000 7.76 122 -2.43 19014 9.32
250 7.86 123 -2.64 19300 9.32
500 7.96 -1.25 279 19598 933
750 8.06 127 -3.00 19885 9.34
17000 8.16 -1.30 -3.20 20213 9.35
250 826 -1.33 -3.33 20500 9.35
500 836 137 -3.50 20808 9.37




JL77

6.6. TABJIMIIA JIOITYCTUMBIX BO3BBIIIEHUMA ILIEHTPA
MACCBI CYJIHA

JOITYCTUMBIE BO3BLIINMEHHMA LIEHTPA MACCE]

Bopowmime-
Ot 1o apapuitHO#H an o ocnoenoi
% E OCTOMMMBOCTH ZGnom, m OCTOHYHBOCTH
' Audepernt Hudppeperr Koy
0.0 m 30m ZGnom, M
8000 922 937 9.460 R
8250 917 9.32 9.500 (b‘
2500 9.14 929 9,530 %
8750 9.12 9.26 9.560 Q
9000 9.09 9.24 9.570 ‘b&
9250 9.07 9.20 9, 7@&
9500 9.03 9.17
9750 9.00 9.13 9585
10000 8.97 9.09 9.590
10250 8.95 9.06 C_) © o 9.600
10500 8.92 9.03 \‘b' 9.610
10750 8.92 9.00 ‘b\’ 9.620
11000 8.91 8.97 Q ' 9.610
11250 8.90 8.95 {N 9610
11500 8.90 s,% 9,600
11750 8.90 €0 9,585
12000 8.90 «2&_91 9.560
12250 8.90 Q)Y 8.90 9.530
12500 8.90 ) .90 3
*L\’ 9.500
12750 8.90 8.90 9.475
13000 8.90 ® 8.00 9.450
13250 891 8.01 9.425
13500 % 8.01 9,400
13750 \q 8.92 9380
14000 N w93 893 9.360
14250 Q 8.95 8.05 9.350
14500 Q) 8.96 8.96 9.340
14750 8.08 8.98 9.330
15000 Q 1 9.00 9.00 9.330
15 9.02 9.02 9.330
9.03 9.03 9.320
0 9.06 9.06 9.310
16000 9,09 9.09 9.300
16250 9.10 9.10 9.270
16500 9.11 9.11 9250
16750 9.12 9.12 9.230
17000 9.14 9.14 9.200
17250 9.14 9.14 9.180
17500 9.16 9,16 9.160
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6.7. JOIIYCTHUMBIE VJIEJIbHBIE HATPY3KH

JL.78

2

Hawmenosanue HonycTiMas HArpy3Ka g, T/M
2-8 namy6a 2.56
33 manyba 233
Bropoe oo 232
N\
<b‘b
X
6.8. JIEJJOBBIE HAI'PY3KH Na
zr M . X. M
Hammenosanme Macca P, 1 or OJ1 ‘D -
-
N
Bes rpyza na nanybe 141.0 [ﬁ.?B, -7.96
&
&
6.9. AMIUIMTY/IbI @%{}BUH KAUYKH
>
Q@ﬁm}ﬂm Beicota h, M
4
Ocanxa ot y
o 0.2 Q 1.0 1.2 1.4 1.5
d, m Ve
DY
0 Amnmerry s Goprosoii kauku 0, , rpan.
Va X —
5.0 1 %V 18.01 18.38 18.68 19.21 19.51
5.5 : @2 1824 18.62 18.92 19.46 19.76
6.0 6\ 18.29 18.29 18.67 18.97 19.51 19.81
6.5 18.75 18.75 19.14 19.45 1999 20.31
7.0 19.93 19.93 20.35 20.68 21.26 21.59
75 20.87 20.87 21.31 21.65 2226 2261
8.0 21.64 21.64 22.09 2245 23.08 23.44
834 22.09 2209 22.55 2292 23.57 24.00
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6.10. MJIEYH OCTOMYHUBOCTU ®OPMBI ([TAHTOKAIIPEHBI)
[Ineuwn cratuueckoi ocroiuuBocT [ = [ - Z,, sin 0

Bosousmemenne Y kpena 0, rpan

A, 10 | 20 30 | 40 | s0 | e | 70
T Tasrokapess 1, , M

7000 2,012 3,963 5,589 6,894 8,034 8,690 8,830
250 1,980 3,918 5,551 6,883 8,032 8,691 8,827
500 1,952 3874 5519 6,873 8,028 8,690 8,821 J
750 1,925 3,831 5,488 6,864 8,021 8,687 8.817 o
2000 1.900 3,790 5,458 6,857 2012 8.681 8.
250 1,877 3,752 5,430 6,850 8,006 8,672

500 1,854 3,716 5,403 6,843 7,997 8,662 G 7
750 1,835 3,683 5,378 6,838 7,988 8,650, 1) 8,773
9000 1,816 3,651 5,354 6,828 7,974 8,6 8,760
250 1,800 3,622 5,333 6,824 7.964 24 8,744
500 1,783 3,592 5,311 6,818 1,953( 8,609 8,727
750 1,767 3,565 5,293 6,814 7,939 \} 8,593 8,711
10000 1,754 3,541 5,274 6,808 7 8,575 8,692
250 1,743 3,516 5,256 6,804 4 8,556 8,674
500 1,730 3,494 5,243 6,798 «@m 8,534 8,654
750 1,717 3,474 5,226 ﬁ,ﬂ:@ 885 8,513 8,634
11000 1,710 3,455 5,214 6‘@ T.870 2492 8.613
250 1,703 3,437 5,201 % T.856 8471 8.593
500 1,694 3,422 5,188 qb 775 7,840 8,447 8,571
750 1,685 3406 | 5176 6760 | 7.822 7,424 8,557
12000 1.678 3,393 6,761 7,806 8401 8.529
250 1,673 3,381 &.154 6,752 7,790 8,378 8,509
500 1,666 3,3 5,145 6,743 7,773 8,354 8,491
750 1,662 3 5,135 6,732 7,754 8,331 8,471
13000 1,656 5 5,126 6,721 7,737 8,306 8,452
250 1,653 \\Qa 44 5,117 6,708 7,719 8,285 5,433
500 1,6 3,336 5,110 6,695 7,701 8,261 8,414
750 % 3,329 5,102 6,682 7,683 8,237 8,395
14000 |41, 3,324 5,095 6,667 7,664 8214 8,376
250 1,641 3319 5,087 6,654 7,646 6,193 8,357
500 C) 1,639 3,316 5,083 6,637 7,627 6,171 6,343
75 <Q 1,636 3,313 5,077 6,623 7,608 8,149 8,326
15@ 1,636 3,310 5,073 6,606 7,587 8,127 8,307
2 1,636 3,308 5,066 6,588 7,569 8,106 8,292
500 1,636 3,306 5,063 6,572 7,550 8,087 8,276
750 1,636 3,306 5,058 6,554 7,527 8,066 8,262
16000 1,637 3,306 5,054 6,534 7,508 8,047 8,247
250 1,637 3,306 5,050 6,516 7,487 8.027 8.234
500 1,638 3,307 5,046 6,497 7,467 8,011 8219
750 1,639 3,308 5,043 6,477 7,446 7,988 8,206
17000 1,641 3310 5,038 6,457 7,424 7,969 8,193
250 1,643 3,313 5,034 6,440 7,404 7,951 8,176
500 1,645 3,316 5,030 6,420 7.384 7,933 8,160
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6.11. TABJIMIIA TUIEY BETPOBOM HAI'PY3KH

JL.80

Bonowsmemenne Tneuwn seTpoBod HATPYZER (), M
A,
T bes muaa CO JLAOM
7000 0. 396 0. 443
250 0.378 0. 424
500 0. 360 0. 403
750 0. 345 0. 387
8000 0. 330 0.370
250 0.315 0.354
500 0. 300 0. 340
750 0. 289 0.326
9000 0,276 0.312 €
250 0. 266 0. 300
500 0. 257 0.289 .
750 0,247 0. g)g
10000 0. 238
250 0.229 56
500 0.221 V0. 247
750 0.212 @ it
11000 0. 205 0.231
250 0. 198 c§>~ 0.222
500 0. 191 % 0.215
750 0. 184 *2‘ 0.207
12000 0. ;S@J 0. 201
250 0.193
500 165 0. 187
750 Q& 159 0. 181
13000 @ 0. 154 0.176
250 A 0. 150 0.171
500 \Q 0. 145 0. 165
\
750 0. 141 0. 160
1 Q 0. 136 0. 156
0. 133 0. 151
\\;ﬂﬂ 0.129 0. 147
Q 50 0. 125 0. 143
@ 15000 0.122 0.139
9 250 0.119 0. 135
500 0.116 0.131
750 0.113 0.127
16000 0.110 0.123
250 0. 106 0.119
500 0. 104 0.116
750 0. 101 0.113
17000 0. 098 0.110
250 0. 095 0.107
500 0. 093 0.104
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CYJIOBBIE 3AIIACHI

JL.90

]

Paiion Por | Zw| M, | X,m | M, | Nonpasxa na
HAWMEHOBAHHE PACTIONOMEHHA, or 0| ™ oT ™ CH. DB-Th
MAHTOY T o Mz, ™M
THHEIOE TOILTHBO, =092 wim
Tanx 1.10 Ipk T8 ....94
Tanx 1.11. JIE 78 ....54
Taux 1.12 nepenusa B 44 . 50
Taux 1.13 Il a6 .51 &
Tanx 1.14 Tipk 46 ... 51 b |
Tanx 1.15 1B 46 ... 51 B\
Tauk 1.16 Tpk 105..115 Q%
Tanx 1.17 s 105..115 Q
Tasx 1.18 orcrofimil I1ph 46 ....51 >
Tank 1.19 orcrodHH IpE 46 .._51 %
Tauk 1.20 pacs. K0T TOMIMES 46 .,..51 Sb"
Tanx 1.21 pacxosuii Tlph 46 ....51 Ny
| Tank 1.22 pacxomnni il 46... .51 N
HTOT'D rewenorn Tommmea il
JIM3EJILHOE TOIUIMBO, p =086 t/m \
Tanx 2.1 Tipb 105.112 i
Tanx 2.2 Tpk 48...178 @
Tanx 2.3 JIB 50...178 (b,
Tank 2.4 nepenuea Tpb 41....48 Q
Tauk 2.5 oreTofnd JIb 46....51 %
Tanxk 2 6 pacxonuuii JIE 46.....51 A‘Q&
CMA30YHOE MACJIO, -?.’m T/
Tamk yresn Tommea 3.1 [Ipb 47 . 44 Q’ 4
Tank yresys macna 3.2 Ipb 25....27 Q)
Tanx cenap smacna 3.3 Jb 28....41 @
Tanx cenap, macna 3.4 IpE 28..41 <]
Taux croun. mMacna 3.5 Jm Iy R ff
Tank yresn. macna 3.7 JEB 25
Tauk orpab. macna 3.8 Hr 1T
Tauk ummsH macna 3.9 TipE N3
Tank zanacn. macna 3.10  [lpb | 6>..13
Tawk sanacu. macna 3.11 Ipb. A\ Qi i}
HTOIND cMazosHoro Macna Y
hexansnesi Tanx 3,12 Ik 46.....51
Hucrep asaneisx sog 3.15  JIB 46.....51
Task rp. pogw Meg. 6o 3,16 JIB 49 .51
Tank maamn. puasp. 3.17 Tpb 35,..36
Taux 1.13 il 46.....51
Tanx 1.14 IIpE 46.....51
Tanx 1.15 JIE 46....51 |
HTOTO rpasHoi 8Os i
HTOIO 3ATIACOB 1527 10486 | | 60605
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Tank Ne

Tanx Ne Li6

Spant:

I nanroyT:

105-115 Sth

Schwerol oder Dieselol oder Fischmehl

THAENOE TOTUTHBO KM JH3TOIUIMBO HJIH PRIEBHASA MYEKA

Netto — Volunen (m®) 487 Emkocts Herro (M)
Sohwerpunkt bezogen Llerrp mawecry ot KT (1)
auf HL (m) 80.34
Korrekiurwezt fur lNonpaska va ceobosimnie h
freie Oberffachen (tm) 467 NOBEPXHOCTH (™) Q(;
Tankboden ubez OKK ~ (m) 5.60 Jiwo Tasxa or BKK «L@\)
(04
Trimm N
Tudsdpeperrr Om Zy -lm -2?\. > -3m
~/
H(m) h(m) V(m’) &(m) V(') %) V(')
0.01 0 0.8 5.61 0.1 @' 0.1 0.1
0.51 0.5 38.2 5.86 3640\ 34.6 32.8
1.01 1.0 75.7 6.11 TR 72.1 70.3
1.51 1.5 113 6.36 = 110 108
2.01 2.0 151 661 L Ul49 147 145
2.51 2.5 188 6.86 <> 186 184 183
3.01 3.0 225 :&&0 224 222 220
3.51 3.5 263 261 259 258
4.01 4.0 204 (N 756 203 292 291
451 4.5 316 \Y 773 315 314 313
5.01 5.0 339 7.90 338 337 336
5.51 5.5 361 8.08 360 359 358
6.01 60 | = 384 8.28 383 381 380
6.51 6.5 ~Y) 406 8.47 405 404 403
7.01 7 Y 48 8.68 427 426 425
7.51 R 451 8.88 450 449 448
801 K80 473 9.10 472 471 470
851 ., ” 8.39 487 9.23 485 484 482
S 487 485 484
8.49 487 485
8.54 487
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Tank Ne Spant:
Tank MNe 117 IInanroyT: 105-115 Bb
Schwerol oder Dieselol oder Fischmehl
TSKEJOE TOIJIMBO WIH JM3TOTLTHBO MJTM PhIBHAS MYKA
Netio ~ Volunen (m®) 487 Emxocts Herro (M%)
Sohwerpunkt bezogen Llewrp TaaecTs ot KT {T)
auf HL (m) 80.34
Korrekturwezt fur [Monpaska Ha ceobomHbIE \
freie Oberffachen (tm) 467 NOBCPXHOCTH (™) Q;b'
Tankboden ubez OKK {m) 5.60 Jno rauka or BRK (@t}
D
(bp’
Trimm §\‘
Nuddeperr Om L -1m % ; -3m
~/

H(m) h(m) V(m®) 6(m) V(m’) Gfﬂﬁz’) V(m’)
0.01 0 0.7 1.46 0.1 Q¥ 01 0.1
0.51 0.5 37.9 171 Y 344 32.6
1.01 1.0 75.6 1.96 % 72 70.2
151 15 113 221 @% 110 108
2.01 2.0 151 246  |O°° 150 148 146
2.51 25 190 275 188 186 184
3.01 3.0 228 296 226 224 222
3.51 35 266 3.21 264 262 260
4.01 4.0 304 " 3.46 302 300 299
4.51 4.5 344N 3.73 342 340 338
5.01 5.0 385 3.89 383 381 378
5.51 I 425 423 421 419
6.01 60 N[V 466 4.51 464 462 460
6.51 6.5\ ) 506 4.76 504 502 500
7.01 ) 547 5.02 545 543 541
751 | N75 587 527 585 583 58]
801 A\D 80 626 5.51 625 623 621
851 Y 85 650 5.67 649 648 647
9.00\) ~ 9.0 675 5.84 674 672 671
9.51 9.5 699 6.07 698 697 696

10.01 10.0 724 6.18 722 721 720

10.51 10.5 748 6.36 747 746 744

11.01 11.0 773 6.55 771 770 769

11.51 115 793 6.70 792 791 790

12.01 12.0 812 6.86 811 810 810

12.51 12.5 829 7.00 829 828 827

12.55 12.59 830 7.00 830 829 828
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YACTH IIT
[IPOYHOCTB KOPIIYCA CYJIHA
TPEEOBAHMS NPEJIBSBIJSIEMEE K KOHCTPYKIMM CYIOB

ITox npounocThio MOOOH KOHCTPYKIMH MOHUMAETCS €€ CnocoOHOCTS
NPOTHBOCTOATH BHELIHWM HArpy3Kam, HE pa3pyumasch M He nojy4yas ocra-
TOYHOH JeopMaliiy.

Cynno npeacrasisier coboi ClI0KHOEC HHAKCHEPHOE COOPYKEHHE, 4 €ro
KOpITyC, TOBOPS O ITPOYHOCTH, MOXHO PacCMaTpPHBaTE Kak MOIIHYIO I1yCTO-
TENYI0 Kopobuatyio banky. C\g.

Kax e 31eMeHT CyZJ0BOH KOHCTPYKIIHMH 110 CBOMM pasMepam, @ME
H PACNOJIOKEHHIO JoJukeH obecneyrBarhk QYHKIHOHAIBHOE €0 ﬂ@ﬂﬂﬂﬁ,
OBITE panHOHATEHEIM H nenecoodbpasnbiM. Kopnychuie Q@_&:rpyi:rmn
JomkHB 001a1aTh IOCTATOMHOH NPOYHOCTRIO H HMETh bl, JIOCTa-
TOYHBIE JUISS BOCIPHATHSA NPHXOAAIIMXCA HA HUX ycun@ JIEHCTBYIOLIHX
BO BpeMs JKCILTyaTallHKd npu Haubonee Heﬁ.rlamnpuﬂ'@yy ycnosuax. OHu
JOKHE 00Na7aTh ONpeAeieHHbIM 3anacoM Ipo Ha ciy4ad BO3-
MOJKHOTO NPEBbIIIEHH JICHCTBHTEIBHBIX YCHIIHH IO CPaBHEHHIO C WX pac-
YETHLIMH 3HAYCHHSIMH. %

Ha kopnyc cynna jelicTByloT BHEIIHHE 3KH, K KOTOPLIM OTHOCHT-
Cs CHJIBI TSDKECTH KOpHyca Cy/jHa, Mex MOB W ODOpyJOBaHMS, Macca
3a1acos, rpysoB U cHabmenus, cHﬂb{Z)ﬁ’r pPOCTATHYECKOIO AABJICHHUS BOJBI
Ha KOPITYC, pPeaKiui KHILOIOKOB l@» NOCTaHOBKE B JIOK, CHIIbI COITPOTHB-
JIEHHSA BOJIbI IBHXKEHHIO KOP una ynopa rpebnoro sunTa. Jleicraus
ITHX CHJI HOCAT CTATHYECK aKTEp, 4 UX BEJIMYMHBI MOTYT OBITh JIEFKO
paccHHTaHbI. @

Kpome nocrosun Y30K, KOPITYC HCHBITHIBAET BO3ACHCTBAA CIIY-

wa wr \
YalHBIX CHJI, NCHCTBYIOUIMX NEPHOIHYECKH H HMEIONIHX, KaK IpasHIIo,
AHHAMUYECKHH ep. K HHM OTHOCATCH HHEPUHOHHBIE CHJIBI, BO3HH-

Karouue npuq@q Cy/iHA, JONOJHHTEIbHbLIE THIPOCTATHYECKHE W MHIPO-
JHHaMHY CHIIBL, ,[[Bﬁm'B}’IDU.IHE Ha BOJHEHHH, CHIIbBI pﬂ&lﬂ_EHH npH4a-
S

ﬂc&onmmc CHJIB], JCHCTBYIOIIHE HA CYIHO, B 11€/IOM, B3aHMHO Ypas-
HOBEIIeHb!, HO OHH HEOJHHAKOBO paclpe/lesienkl 110 JUIHHE Kopiyca, mno-
3ITOMY B IIpCAelax Kaxaoro orpaHHyuCcHHOI0 yHacTrd AJHHBI KOpPIIyCa Ipe-
obianaer Ta WM MHAs CHIA, B KODPNYCE Da3sBHBAIOTCH MEpEpE3biBAIOIIHE
CHJBLI M W3rHOalomMe MOMEHTHI H OH JAehopMUpYETCH, Noay4as nporud
HITH Tieperuo.
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PACUETHHE NPELOINOCHEJIKM IIPM OBIEM NPOIOJIEHOM MU3T'MEBE

[lp# nnaBaHuH KOPHYC Cy/jHa nojasepraercs oOueMy MpoaoibHOMY
u3ruby Kkak nycrorenas Hajika nepeMEHHOI0 10 JJIHHE CeYeHHUs.
Msrubaronme MOMEHTHI H INEPEPe3bIBAIOIIME CHIBI, BO3HHMKAIOIIHE B
MONEPEHHBIX CEYEHHAX KOPIyca MO BhI3bIBAIOLIECH WX NPHYHHE H 110 Xapak-
Tepy UX JeHCTBHA BO BPEMEHH, MOMHO pa3/IelIHTh HA TPH COCTABJIAIONIHE:
1. Usrubaiomme MOMEHTH M TIEPEPE3LIBAIOITHE CHJIbI, BOSHHKAIOIIHE B
KOpIyce NpH NIaBaHHH Ha THXOH Boje M, — cocTaBisiomas usrubaio-
IIHX MOMCHTOB Ha THXOH BOOC. Q
2. Usrubatonme MOMEHTHI M IEPEPE3LIBAIOIIHE CHIILL, Buzuuxamu%?
JIONIOJIHUTENILHO NPH NIaBaHWH Ha BOJHEHHMH, KOTJa CY/IHO HMCHBITHIES

KHJIEBYIO, OOPTOBYIO M BEPTHKAILHYIO Kauky M, - BoJHOBas 10-
mas. >
BonHosas cocraBisionias H3ruOaloNMX MOMEHTOB B €l 4JacTH

KOpIyca cyjiHa JOCTHraeT HanOOoJMbIIKX 3HAYCHHH, mma@nno HaXOAHUT-

CH GpﬂﬂHEﬁ HacThiO KOPITYCA Ha l"‘FIEﬁH'E J]Hﬁl‘.} Ha H{),I[DH@LDBDHHBI, KOorma
CyMma cOCTaBNAIONIAX M3rHdaIOUIHX MOMEHT a BOJIHEHHM M, H Ha

THX0H Boge M, A1al0T CTaTHYECKY1O u3rubaloiero Mo-

menta M., , T.¢
Mem= M, “g@a-

Tak kak M,, . BeIHYMHA NOCTOAHH A JaHHOTO Cly4as Harpysk, a
BOJIHOBasl coctamisionias usrub X MOMEHTOB M, umeer aBa Hau-
bonbmMx 3HaueHus (NPpUTOM pas 3HAKOB), KOT/Ia CYJIHO HaXOJMUTCH Ha
BEPIIMHE H Ha NOJIOIMIBE BO H cTaTHyeckas cocrasiusiomas M., oy-
JIeT UMETh TAKKe JiBa H HIMX 3HAYEHHU s, KOTOphIE 0003HaYal0TCH

M, u M . rne
(BB.) — BEepHIHHA ﬁm, (11B) — MOAOLIBA BOJIHEL.

3. Uarubaio OMEHTBI H NEPEPE3BIBAIOIINE CHIIbL, JEHCTBHIO KOTO-
PHIX CYIHO JTOABEpraercs NEepHOAMYECKH NPH CIAeI0BAHMH Ha OONBLIIMX
mmpocmxﬁma KPYIHOH BCTPE4YHOHM BOJIHBI, KOIZla CYAHO JHHIIEBOH
4acTh BOH OKOHEYHOCTH Y/apsercs O BoAYy (SBICHHE CIEMMHHIA),
noc.n& PBIX KOPIYC CYJHA HCHBITLIBAET ynpyrue konebanus. Dra co-
CTABNAIOIIas H3rMOAOMIMX MOMEHTOB HA3LIBACTCH — Y/IAPHOH MM JIMHA-
MHYecKkoi H obo3nauaercs M.

Haubossinee 3navenne M; noay4aeTcs NPH PE3OHAHCHBIX YCIOBHAX
niasauus, M, — Oyer AMerh MakCHMaILHOE 3HAYEHHE HA BepIIMHE M Ha

nozomse BosHel, T.e. My u M .
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Ilonnas wam pacuerHas BeJHYMHA M3THOAIONIMX MOMEHTOB Cy/JHAZ B
KQXkI0M H3 €ro rnonepevyHbiXx ceyeHHH onpeensercs, Kak CyMMa YIIOMSHY-
TBIX BBILIE COCTARJISAIONINX, 3 HMEHHO!

MﬁMMB‘FMﬂ"' MﬂEMm+Mﬂ.

O6mas npojonsHas NPOYHOCTh KOpITyca cyjiHa obecnedMBaeTcs nmpo-
JIOJBHBIMH  CBA3SMM, pasMephl KOTOPBIX JODKHEL ObITH TakMMH, 4TODEI
Kopnyc mor 0e30nacHo BOCIIPHHHMATh BHENIHHE HATPY3KH, BhI3bIBAIONIHE
oOmmi npojonLHLIA H3rub Kopnyca.

ONPEJOEJIEHME PACUETHEIX BEJIMUMH U3TUBAIIMX MOME‘ﬁTOB
/1 [EPEPESBBANIMX CHUIJI QQ?V
OcuopnbiMH aKTOpaMH, ONPEENSIONIMMH BETHYHHY pacueTH Q

YCHITHI, BhI3bIBAIOIMX OOMmMii npononsHbld H3rnd kopnyca
SABJISIIOTCH:

— KOJIHMECTBO M XapakKTep pacnpejelieHHs Ipysa nu@mne, COCTAB-
NIAFOLTHX Q

MacCOBO€ BOJIOH3MEIIEHHE CY/HA; Q
— JI/IHHA CY/IHA; (b‘$
— 0CajIKa Cy/lHa H CKOPOCThL X0/1a; Q

— nneMeHThl Haubonee HebnaronpuaTHO JIHEHHS.

[Mockonbky H3rubaroLMe MOMEHTH H €pe3LIBAIOIIME CHIIbI H3Me-
HAKTCA OT BEJIHYHHEI H XapaKTepa p QEJIEHEHHH 3THX HAIrpy30K, TO OII-
pee/ieHHe BHEUIHMX CHJI, NPH pacy@raX, MPOH3BOAHTCH U8 HECKOINbKHX
cllyudaen, oTBedalomux nanbosee AroNpUSTHLEIM YCIOBHAM HArpy3okK;

— CY/IHO B IOJITHOM TPy3Y %LIMH 3anacaMu;

— CY/JIHO B ITOJIHOM TI'py % 3anacos;

— cyauHo B fannacr Oosiee HebnaronpHATHLIM pacnpeie/ieHHEM

3anacoB W Oan

Kak ormeueno Bul

e, H3rudarnMe MOMEHTHI H TIEPEPE3LIBAIOIIHE CH-

JibI pasicisH TPH COCTABIAKIIHC:
Myo— % LHHOHIHE MOMEHTEL H [MCPEPCILIBAIOLIHE CHJIBI HA THXOH
€

— u3rubaroniue MOMEHTEl H NEPEPE3bIBAIONIHE CHIILL
BO3HMKAIOUIME PU IHHAMHYECKHX Harpyskax (yaapax).

HCHUHES}FEMHE B HACTOAIEE BpEMA METOIBLI paCHETOB BCIIMYHH M3-
rubaroux MOMEHTOB H IIEPEPE3bIBAIOIIHX CHJI Jal0T BO3MOXKHOCTE pac-
CUMTHIBATL 3HaYeHHA M, , C TOYHOCTEIO 0+ 5 %.

Onpenenenne xe M, 1 M; u nepepessIBaloUX CHIL, MOKET OBITE NPO-
M3BEJEHO C MEHBIIEH TOYHOCTBIO, TAK KAK OHH 3aBHCAT OT DOJBINOrO KO-
JIMYECTBAa PasHIHBIX (AKTOPOB, Y4eT KOTOPLIX BbI3LIBACT ONpene/eHHbIe

M; q)mﬁamm;ﬂe MOMEHTBI H NIEpEPE3bIBAIONIHE CHITBI HA BOIHCHHH

-
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TPYAHOCTH.
[lpu pacuere M, ¥ nepepe3LIBAIOIINX CHJI B MHPOBOH NPakTHKE NOJb-

3YIOTCS BADHAHTOM CTATHYECKOH NOCTAHOBKH CYHA HA CTATHYECKYHK BOJI-
HY, 33 KOTOpPYI0O NPHHHMAETCd TPOXOMJanbHas BOJHA UIMHOH, paBHOH
JUIHHE CYJIHA.

[1pu pacuere M, y9HTHIBAOT, 4TO JI/If TPAHCMOPTHHIX CYJIOB MPH IUia-
BaHHK B IPy3y 3Ta BEJHYHHA HE3HAYHTENIbHA JIaXe [IPH Hey1a4Ho BeIOpaH-
HOi# (hopMe HOCOBOH OKOHEYHOCTH.

Ipn xone cyana B baacre ynapnas cocrasisiomas M, BospacTaer.
Ocobenno Oonblnas BeMYMHA yAapHOM coctasnsiomeid M, OwiBaer Ha(\b'

Cy/ax, MMEIOIIHX DOJILIIHE CKOPOCTH XO/1a. Q
PEE}FHBTH.TH JKCIICpHMCHTOB NMOKa3blBaAKOT, 4TO M ToneKO B HC -
TEIBHBIX YCIOBHAX JOCTHracT BCIHWYHHLI TOTO XC [MOpAIKA, 4TO HO-

Bas COCTABISIONIAs U3rHdawIMX MOMEHTOB M, .

C yuerom Bcex 3THX (hakTopoB, NOJYHEHHBIX METOIOM CYCTOB, M Ha-
TYPHBIX MCIILITAHHHE W paszpabarsiBalores TpeboBaHHs K @Qnm KOpIy-

ca CyHa.

y O
ONPEJIEJIEHME CTATUUYECKON COCTABnﬁmLEM M3TUBAIMX
MOMEHTOB ¥ IEPEPESHBADIMX CHUJI

B oTedecTBeHHOR NMPAKTHKE NPHHSATO bHO OnpesenaTs u3rubaio-
HE MOMEHTBLI H NIEPCPE3LIBAIOIIHE CH a TUXOH BOJE H JOMNOJHHTEB-
Hble H3rudaroIMe MOMEHTHI ¥ repep IIIME CHJIBI HA BOJIHEHHH,

Harubaionme MOMEHTHI H 11 BIBAIOIIHE CHIIBI HA THXOH BOJE 3a-
BHCAT OT JJIHHEI CYJIHA H OT CIIEHHI CHJI BECA H CHJI NOJUICPHanHA
Mo JIJIMHE CY/Ha, a JI0TOJIH BHBIE (BOJHOBLIE) H3rH0alONIHE MOMEHTH H
MEPepe3LIBAIONTHE CHITHI PHIMHE H MOJIOIIBE BOJHEI 3a8BHCAT OT Xapak-

TEpa nepepacnpeneneius)CHIl o1 IepKaHus.

Takum obpaso }E‘gm ONpEIENEHHs BEIHYHH H3rH0al0HKX MOMEHTOB
M Nepepe3sis cH npd obmem npogonsHoM M3rube neobxoaumo
3HATH pacip He CHJI Beca (KpHBas Beca) M CHJI NoJylepxaHus (KpuBas
CHJI IO us). MMes 9TH JiBe KPHBBIE MOKHO NOCTPOHTE KPHBYIO Ha-
rpy3K HATAMH KOTOPOH SABJIAIOTCHA PA3HOCTH OPJMHAT KPHBLIX BECa H
CHI HAHHA.

NOCTPOECHMS KPHBOH Beca JUIHHA cyaHa 0bbiuHo pazbusaercs Ha 20

PaBHBIX YHACTKOB (TEOPETHYECKHX InaHroyTon). Jlig ynpoumenus pacuera
NPHHUMAIOT, YTO BEC B Npelenax KaKIA0H INNalMH paclpeieleH paBHo-
MEPHO, TaK YTO KPHBas BECa MOJY4aeTCs CTYNEeH4aToro Buja (pue. 75-a) u
CTPOHTCH BBEPX.
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Puc. 75. Crynenyaras xpusas cun Beca (a) M cun 1o
nocrpocHHan g 20 TeopeTHYECKHX MINAHTO

Jlts obnerdenus noacyeTor Becosas Harpyska g@%ﬁ pasbupaercs
HA CJIE/IYIOIHE Pas/Ieiibl: @

1. Kopmyc.
2. Mexaun3mel. @
Qﬁ\

3. Cuabxenue u nposusns.
4. I'pys. 4)
5. Tonmuso, Bona, Macna. $§
6.3anac BDJI{)HEMEI]IEHH
Kaskwiit w3 5THX pasgen @asﬁﬂaaemsl Ha IPYIbI:
A. Tonwiid Eﬂpn}r @
b. Oﬁnp}moaa umemcunn
B.ul'. Cu é»{
J1. Yerpoi
E. 0OopyaoRanme.
. @5 H YIIpaBJIeHHE.
K 3 rpynin MoxkeT ObiTh pasbuTa Ha MOATPYNIBL, HANPH-

Mep: @(
. I'onsiii kopnye:

— Hapy»Has oDIIMBKa;
— BepxHas nanyba;
— JABOMHOE JIHO ¥ T.1.

CyuiectByer MHOro pasiH4HbIX CNOcoGOB MOCTPOEHHS KpHBOH Beca
cyasa. Ilpn mocrpoenun crynemuatoli kpupoii cun Beca HeoGXO0IHMO
MOMHMTB, 4TO, OYCBHIHO, UEHTP TAKECTH CTYNEHYATOH KPUBOM CHJ Beca
AOJIKEH TakKe HAXOANTLCA HA OJHOH BEPTHKAIH C LEHTPOM TSKECTH CyI-
Ha.
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KPUBAS CUJI NIONIOEPXAHWUSA

KpuBas can nojjnepxaHus KOpIyca Cy/iHa CTPOHTCS C HCMOJL30BaHH~
em Maciitaba bonkana npH H3BECTHOM NOJI0KEHHH BATEPIHHHHM Cy/HA.

OpauHaTh KPHBOH CHI noAepXkanus uMetoT MaciuTab B /M M cTposT-
cst BHH3 (puc. 756).

PacueT kpHBBIX CHJI IOJUICPKaHUsA [IPOH3BOJUTCA C YUETOM:

— ciryyail cyiHa Ha THXOH Bojie;

— ClTy4a# Cy/JHa Ha B3BOJIIHOBAHHOH MOBEPXHOCTH.

C uensio ynpoumeHus JaibHeHIIMX pacyeToB MOJYYEHHYH) KPHBYIO
CHJI TIO/I/IEPKAHHSA 3aMCHSIOT CTYNIEHYATOH KPHBOH, KaK H B Cllydae pacue-
Ta CHJI Beca, Tak, 4TO0bI MIIONA/H, OTPAHHYCHHBIC TVIABHOH H CTYNeHYa- O,
TOH KPHBBIMH OBLITH PaBHEL. Q

[IpunumaeTcs, Kak W CO CTYIIEHYATOH KPHBOH CHJI BECa, YTO ucH
JKECTH CTYNEHYaTOH KPHBOH CHJI nojylepaanus HaXouTCa Ha & ep-

THKAJIH C HEHTPOM TAXKECTH CYJHA.

KPMBAsI HAT'PY3O0K :

Tak kak cHabl Beca M CHIILI NogLacpAdHHA, HPHBWHHB K CTyneH4a-

THIM KDHBBIM H BBIYEPYCHHEIC B OJHOM MAcumiTa OTAENLHBIX M3 20
TEOPETHYECKHX IUNAlHi He paBHbl MEXIy cob B OT/ICNBHBLIX TEope-
THYECKHX Inauusx Oyaer u30LITOK CHI Becas.a B JAPYTHX — CHJI MOJJep-
KAHHS. >

Ecnu crynenyaryio KpHBYIO CHI Q!EU‘[G:KHTL Ha CTYNEHYaTyI0 KpH-
BYIO CHJI IOJUIEpaKaHus (yuTs, 4TO bl IEHCTBYIOT B MPOTHBOMNOIOM-

HBIX HanpasieHusx), To Oyaer B B KaKMX TEOPETHYECKHMX IIMAIHIX
uMeercs H30BITOK CHI Beca {B@X HIIH CHJI mojaepanus (BHH3), puc.76.

a)

Ll

Puc. 76. [locrpoenue crynenuaroi KpHBOii HArpy3KH: a - KpHBas CHI BECA,
0 - KpHBas CHI TIOJUICPIKAHHA; B - KDHBAS HAIPYIKH.
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Ecnu pacripenenedde M nojcyeT CHA Beca M CHI Nojylepxkanue Obii
[IPOM3BE/IEH NPABHIILHO, TO 00K H30BITOK cHil Beca H oOmHH H3GBITOK
CHJI TIOAJEPHKAHUA JO/DKHBI ObITh paBHBEI Mexy coboif, a HEHTD TAKECTH
PE3yNbTHPYIOUICH KPHBOH J0JDKEH JIEXKaTh Ha OJHOH BEPTHKAIM C LEH-
TPOM THAKECTH H HEHTPOM BEJIMYMHEI CYAHA.

Hogas crynenyaras KpuBas Ha3hLIBAETCS - KPUBO#H HArpy3ku (puc.76-8).

Besw4una opAMHAT B KakI0H TEOPETHYECKOH Imnanum KpHBOH Ha-
rPY3KH OINpeJeNseTcs PasHOCTBI0 Op/IMHAT KPHBOM Beca W KPHBOH cu.n
NOJUIepiKaHHs:

o = @; + @, Q%(b
=p—y—w, me =
q=p—y 1 q&
P — OpJHHATa CTYNCHYAaTOH Icgmmi‘i Beca, T/M; ‘b»
y — YAeNbHBIH BeC BOJbI, H/M; @

— cpeHss, IS Kol TEDPETHHE:GKUH ILALHH, n@ymemaﬂ
IIOIA/Tb HINAHT0YTa, M .
OueBHiHO, NPH NUIABAHKK CY/IHA HA BOJIHEHWH KpWBas HArpy3ku Oyjer
HEIPEPBIBHO H3MEHATHCA C H3MEHEHHEM BOJIHOBOK BATCPIHHHH.
XapakTtep KPHBOH Harpy30K CHIILHO BJIHs @%opr«{y n3ruba xopmyca.
Tak, ecm u30BITOK CHIT Beca HMEET MECTO @mcqﬂuﬁﬂm a CcuI 1moj-
JepxaHus B CPEIHEH YacTH CyIHa, TO H3 opmyca byer umers Gopmy

neperuba, u Haobopot, npu H3OBITKE a B CpEJIHEH 9acTH Kopryca, a
CH.II TIOJIEPKAaHHs B OKOHEYHOCTSIX yca, TO Kopnyc cyaHa dyaer
HMETD JedopMalio np-nruﬁa j -

Puc.77. HameneHune pacnipeielieHus CHl MOAACPHKAHNSA 10 JUIHHE CY/IHA Ha B3BOJI-
HOBAHHOH NOBEPXHOCTH MOPA: 4) - HA BEPIIMHE BOMHLL, §) — Ha moao-

BE BONHEL, B/I— arepnuiua Ha THX0H Boje; 3anuBkoil obo3naueHsl
BOMIE/IHE 00BEMBI, IITPHXOBKOMH — BLIIIEAIIHE

144



[IOCTPOEHME KPMBO}M NEPEPES3HBANIMX CHJI ¥ M3TUEALIMX
MOMEHTOB

[To kpuBO# Harpysok, npeacrasisiolied KpuByo u3rndaoumx cul Be-
ca W CHJl MOJUIEPIKaHusl, BRI3LIBAIOIIMX W3rH0 Kopryca, Jerko onpeieuTh
MEePEPE3LIBAIOIME CHIILI U H3rHOalomKHe MOMEHTLL, JeHCTRYIONHE B JIIO-
oM nonepevHOM CeMeHHH KOphmyca CyAHa.

[lepepessiBatomas cuna B mobom ceveHHH KOpIyca pasHa CyMME Bcex
BHEIIHMX CHJI, JICHCTBYIONMX HA KOPIYC C OJIHOH CTOPOHBI OT CEYeHHs, a
usrubalommi mMomenT pasen anredpauyveckod CyMMeE MOMEHTOB BCEX
BHEUIHHX CHJI, JIEXAILHX 110 OAHY CTOPOHY OT CeYeHHs. N

[Ipu peHcTBHH HA KOPIYC pacnpeiesieHHOH Harpy3KH BEJIHYHHA n@'
pesnIBAIOIIEN CHIIBL ONPENENsSETcs MIOWAALIO, OrPAHHYEHHOH xpan a-
FPY3KH, JIEKAUIEH C OJHOH CTOPOHBI OT CEYEHH.

KpuBas nepepessiBaloniuxX CHIl ABISETCH MepBoid uHTE i KpH-
BOH OT HArPY3KH, @ KpUBas H3rHOal0IMX MOMEHTOB — NEPBOH UHTErpalib-
HOH KPHBOH OT KPHBOH NEpepesbiBalOUIHX CHI H B g%d.ﬂTﬂI‘pﬂﬂbHﬂﬁ
KPHBOIi OT KpHBOH Harpy3ku (puc.78). TO&)
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Gﬁc. 78. Kpupbie HArpy3KH NEpepe3bBAIONIAX CHIl
H HIrubalomMux MOMEHTOR

@A\u y3ka, 2 — nepepesniBAIONHE CHIbL, 3 — H3rnbalonme MOMEHTSI

Kak cnenyer u3 Bellle ckasannoro, Hanbonsinmme H3rudaoume MoMer-
Thl BO3HHKAIOT B PAHOHE MHJENS, KOT/la Cy/IHO HAXO/IMTCA Ha BEPIIHHE HIIH
MOOOUIBE BOJIHBL,

B okoneunoctsx cyana HaubGonemue M3rnbalounMe MOMEHTHI MOTYT
MOJYYHTHCA MPH CABHHYTHIX 110 OTHOMIEHHIO K MHIENIO BEPIIHHBI HIIH 110-
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AOMIBLI BOJIHBI, OJHAKO OHH OTIHYAIOTCH HE3HAYHTEILHO OT MOMEHTOB,
ONPCACICHHBIX ITPH NOJOXKCHHHA CY/IH4 Ha BEPUIHHE WJIH TIOJ0UIBE BOJIHLL,

MakCHMaJIbHBIC 3HAYEHHS IEPEPE3LIBAIOUIME CHIIBI OOBIYHO HMEIOT
MECTO B JIBYX CCHCHMAX, PACIIOJIOMCHHEIX HA PACCTOAHWH okoio [/4 L or
OKOHEYHOCTEH cyiHa.

/118 yNpOLUEHHs BLIMHCICHIH H HATJISIHOCTH, BHAYAIC CTPOSIT KPHBYIO
Harpy3oK H BLIYMCISIOT 11€PEPE3bIBAIOIIHE CHIIBI H M3rHOAIOIHE MOMEHTEI
AUl CyHA HAa THXOH BOJIE. 3ateM IIPOM3BOJAT MOCTAHOBKY Cy/HA Ha BEp-
UIHHY W TOAOUIBY BOJIHBI H BBIYMCISIOT JIONOJHHTENLHBIE MEPEPE3bIBAIQ.
LIHE CHIIBLI M H3rudaloNHe MOMEHTBI.

C uensio onpejesenns, Kak pacupeiesiores A0NONHATEbHBIE
NojyiepKanus 1o JiiHe Kopiyca Ha macirrabe bonsiana Hanocs
BOH npoduns u onpenensior MOTPYKEHNYIO TIOIAAL A K Lrnan-
royra. BeiauTas 314 miomann w3 norpyxKeHHsx mionmajei NaHTOYTOB
Ha THXOH BOJIC, OJIyHalOT JOHOJIHHTEILHbIE nurpymcnn@{ OroJIMBIIIHE-
Cil [JIOMAH WITAHIOYTOB, MOC/IE Yero ONpeAesioT JANONMHUTENLHLIE CH-
JBI NOIePHanus U CTPOAT KPHBYIO 100aBouHOlM ua@xu (puc.79).
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Puc. 79. JlononmurensHbie H CYMMapHLIE TICPCPE3bIBAIONINE CHIBE W H3rHGalo-
HIHE MOMEHTHI Ha BepiAKe (a) u nogowse (6) Bosnsl;

1 — cymmapuiii narnbaommii moment;
2 — pononunTensHsil narnbaommii MomenT;
3 — nONoNHMTENbHAR NCPEPEILIBAIOIIAN CHIIA,
4 — cyMMapHas nepepessiBaioman chia,
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Hurerpupys 5Ty KpPHBYIO, NOJYHAIOT JAONOJHHTENLHLIE NEpepessbl-
BAIOIIHE CHJILI H HOIMOJIHHTCILHBIC H3[‘HGEIIDUJ,HE MOMECHTEL, BhHI3BAHHLIC
BOJIHEHHEM.

CyMMUpys COOTBETCTBYIONIME OPAMHATLI KPHBOH nepepessbiBaloninx
CHIIH Harnﬁammux MOMCHTOB JJiff ClTYYaA CYJ1HA Ha THXOH BOJEC C OpJIHHA-
TAMH JIONOJHUTEILHBIX KPHBBIX IEPEPE3BIBAIOMIMX CHI ¥ u3rubalonmx
MOMCHTOB JIT18 CITyHaA CYIHA Ha BEPDIUHHE, HIIH Ha NMOJOIIBE BOTHBIL, ITOJTY-
HAIOT CyMMapHble NnepepesbiBaoiMe CHilbl i W3rnbaronmue MOMEHTHI IS
ATHX JIBYX CITy4aeB. Q

[Ipx Hemocpe/CTBEHHOM ONPEIeieHHH CYMMapHBIX H3rHOaIoNIHKy,
MOMEHTOB M CYMMAapPHBIX MEPEpPe3LIBAIONIAX CHJI HA BOJHE HeT Heobx
MOCTH [IPUBOJMTE KPHBYIO BECA M KPHBYIO CHII NOIEPKAHMS K mzé 4a-
TBIM KPHBBIM. >

Ilpy nOCTpOEHHM KPHBHIX NEPEPE3LIBAIOIMX CHII H Harommux
MOMEHTOB cieayer obpamark BHUMaHue Ha npanum:un@ “TIOCTPOCHHA
NPOMEKYTOYHBIX KPHBBIX.

CJ]E,[I_}'I-DH.IHE YCIIOBHA NalioT BO3MOMKHOCTL l@[’pﬂﬂl’l poBars Mnpa-
BHJILHOCTE NOCTPOEHUS 3THX KpUBLIX (pHc.80). >

1. Inomann, orpaHHyeHHLIE KPHBOH Beca U r@mﬁ CHJI TIOJUIEPHKAHNS,
paBHbI MEXTY CODOI. @

2. LlenTpsl TSKECTH MJIOIMALH, OrpaH @cﬁ KpHBOii Beca, W noma-
JIM, OTPAaHHYEHHOH KPHBOH cHl nojyiep 51, JIEHAT HA OJTHOW BEPTHKAJIH,

3. Yactu naomaiu, orpaHu4eH KPHBOH HArpy3KH M pacrosoieH-
HBIE HUIKE H BBILIE OCH CPaBHEH ,%Bubt Mescy coboii.

4. TlepepessiBaiomas cH MIaeT HKCTPEMAIBLHOIO 3HAYEHHS TaM,
IJIe KpHBas HAarpy3ku nep och abcuuce.

5. Usrubaromuit m uMeeT HaubosbIIee 3HAYEHHE TaM, TIe KpU-
Bas repepessIBAIONMR Cl IepecekaeT ock abeiuce.

6. Kpusas u OIIMX MOMEHTOB HMEET TOUKH neperuda tam, rie
OpPAMHATHI KPHBOMIEPEPE3HLIBAIOIIHX CHII JIOCTHTAIOT MAKCHMANILHOH Be-
JINYHHEL.

7. K f@ue Op/IMHATRI KPUBOIi NepepesbiBAIOIHX CHII U KPUBOH H3rH-
ﬁﬂmm®§umema PaBHBI HYJIO (ECITH HE YUHTHIBAETCS CBEIIMBAIOIIHECS
OKOHEYHOCTH ).

ﬂﬂﬂ Cliyvas NJIaBaHKuA CyJIHA HA B3BOJIHOBAHHOH NOBEPXHOCTH C HENBIO
HPOB'EPKH BBITTOJTHACM BIX ]'JHC‘IE-‘TGB MOM¥HO BOCIIONB3IOBATHCA JOIOJTHH-
TEJILHBIMH XapakTEPHLIMH CBOHCTBAMH:

a) BoreMe B BoAy 00beMbl pasibl 06beMam, BBILIEAITHM W3 BOJIbI;

0) anrebpanueckas cyMmmMa MOMEHTOB, BOLIE/IIMX W BHILEANIHX 00bHE-
MOB HO/KHA DABHATHCH HYJIH0.
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Puc 80, Ciyuaii cyna va Tuxoi soje

a) — KpHBas BecoB; 6) — KPHBas CHII NIOIEPIKAHNA, 8) — KPHBAA HAIDPY3KH;
2) — KpHBasi MEPEPE3LIBAIOMINX CHIT; d) — KpHBas W3rHOAIOUIMX MOMEHTOB

ITocTpoennem 3110p NEPEPE3LIBAIOLINX CHII H H3rHOalOIMX MOMEHTOB
3dKaHYHBACTCA OTHLICKAHHE pacueTHbIX 3HAYCHHWH CTATHYECKOH cocTas-
JIAIOMIECH BHELIITHHX YCHIIMH.
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MakcHMaibHBIE BENTHYHHEL uzrnﬁammnx MOMEHTOR B MHIOEIEBOM CE-
YEHHH MPH CTATHYECKOH I1OCTAHOBKE CY/IHA HA BOJIHY 3aBHCAT OT THNA H
pasMcpoB KOpnyca CyJiHa, H CHIIBHO H3IMCHAIOTCH B 3ABHCHMOCTH OT H3ME-
HEHUS PAJla XapaKTEPUCTHK, ONPEAENAIONIHX KOHCTPYKTHBHBIH THI Cy/IHA.

Ha ocnoBanuu Hecnenosauuit v npubiamiennnix pacueros OblIH nojay-
YEHBI 3aBUCHMOCTH JUIS ONPEAENEHHS MAKCHMAILHONW BEJIWYMHLI H3TH-
63}(}[1!.1'13{ MOMCHTOB Ha MHIACHC I8 ciy4das CcylHa Ha THXOH BOMC H JJI8
OINpENEeHHS JONOTHHTENBHBIX MOMEHTOB HA BOJTHE.

["oBops 06 obuieii npouHoCTH KOpITyca, OOBIMHO MOHUMAIOT €0 NMPOY-
HOCTH NIPH M3THOE B MPOJOJILHOM HaNpPABJIEHUH.

[ 1aBHOE 3HAUCHHE JLTH DesonacHocTH CyaHa HMECT obecneuen
e nmpoJlosIbHOH NPOYHOCTH, TAK KaK €€ HApYUIEHHE MOXET I
pasnoMy kopnyca ¥ rubenu cyana. Iloaromy npounocTk ko
ABJIAETCH NMPENMETOM PACCMOTPEHHSA H KOHTPOIA CO CTOPOHBI
mopckoro Perucrpa cyaoxojacrsa. Tpebosanus k n )CTH  Kophyca
TPAHCIOPTHAIX CY0B H3noKkeHb! B yacTu /1 “Kopnyc” Npasun Perucrpa.

B HPH.BH.HED( YCTAHOBJICHB MHHHMAJILHO 1011 @‘MHE JHAYCHHUA MO-
MEHTOB CONPOTHBIEHHS W W MOMEHTOB HHEPI %‘nnnepetmmx cevyeH i
KOpIyca B cpejHell 4acTH M B OKOHEYHOCT @IH&. B coorsercTeuu ¢
3THMH HOPDMATHBHBIMH HNOKYMCHTAMH 1T PYCETCH KOHCTPYKIIHA KOP-
nyca cy/iHa, H pacCUHTHIBAIOTCH JIOMY I€ 3HAYEHHS M3rudaroMXx Mo-
MEHTOB W MEPepeshiBAIOIIMX CHII Jli BCEX PeaibHO BO3MONKHEIX B 3KC-
TUIyaTaldy Cliy4yaes pacrpelenes €COBOH HArpY3KH M0 JUIMHE CyJHA,
BKJIIOYAA COCTOSHHE CY/IHA B n®1 M rpy3y H Dajulacre, B HaYaIE H B KOH-
e peica.

IlpaBuna knaccudu , H TIOCTPOHKHM MOpCKMX cyaos Perucrpa
Poccuu Tpebylor, '-ITS%: 1a cypax juimHoi 150 M umenocs cpencrso s
KOHTPOJIS 3arpy3Ku-Cy/iHa, ¢ MOMOUILI KOTOPOro MOIKHO OIEPaTHBHO Y-
TAHOBHTh, YTO aroIME MOMEHTHI M TIEPEPE3LIBAIOIIHE CHIILI, JeHCT-
BYIOLIHE HA cgh';i Ha THXOH BOJIE, HE NPEBLIIAIT JOMYCTUMEIX 3HAYEHMH.
C1 nuua@@‘) 9 r. Berynuna B cuny runasa X/ COJIAC-74 “Jlononuu-
Tﬂﬂbubtﬁ bl De3onacHocTh JuUis HaBanouneiX cynos” B [Ipasune 10 xo-
TOPO a3aHO, YTO HaBalOYHLIE cyna JMHol 150 M, u Bonee obopymy-
torcst npHOOpPOM, CHOCOOHBIM NPEOCTaBHTL WH(pOPMALMIO O NEpepesbl-
BAIOLIKMX CHJIAX M H3rHDAIONIHX MOMEHTAX.

Pexomenpauuu no stuM npubopam uznoxkensl B Pesomonun Ne 5
Kondepenuu 1997 rona.

B 0OBIMHBIX YCJIOBHAX Cy/IHA H3rMOAIOLIME MOMEHTHI H NIEpEpe3LIBaIo-
HIHE CHIILI MOTYT OLITE pacCHHTaHLl B COOTBETCTBHH C Tpl’:ﬁOBBHHEM H peE-
KOMeHanusiMu, uinoxennsiMa B yacti /1. “Kopnyc” Ilpasun Poceniicko-
ro Mopckoro Perucrpa cyoxojcrsa.
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YACTB IV
HEIIOTOIINIAEMOCTB

OCHOBHBIE IIOHATHUA HEIIOTOILISAEMOCTHU

HenoronnsemMocTsio HasbIBaeTcs cnocoOHOCTHL Cy/IHA COXpaHsThL IJjia-
BYYECTh H OCTOHYHBOCTD [IPH 34TOILICHHH OJHONO HJIM HECKOJBLKHX OTCe-
KOB, 00pazoBaHHbIX BHYTPH KOPIYCa BOJOHENPOHHUAEMbIMH lepedopKaMu
H nasybamu.

[Toctynenue 3aDOpTHOM BOJLI B MOBPENACHHBIH KOPIYC CyjaHa NpH-
BOJIMT K M3MCHCHMIO XaPAaKTCPHCTHK IJIABYYCCTH H OCTOHYHMBOCTH, yIpas-

NAEMOCTH K XojikocTH. ITepepacnpejienenne CHIl IO JUIMHE CY/IHA nmau@b

€T JIONOJIHHTEILHBIE HANPSKEHHA B KOPIYCE, KOTOPBIH J0JIKEH mxpg@'b
[IPH 9TOM JOCTATOYHYIO IPOYHOCT . ‘&
HenoromisiemocTs cyana obecneuupaercs 3a CHeT 3anac (bfmaay-
YE€CTH, MOJ KOTOPLIM IMMOHHUMACTCHA o0beM Bcex BOJIOHETT l_.[ CMBIX TI0-
MeIIEeHHH, PaciolOKCHHBIX BIILIC ACHCTBYIONICH BATE pm Ilpu obec-
NEUEHHH HENOTOMIAEMOCTH NPEANIOYTEHHE OTAAETCA 0OCCHEUEHHIO OCTOH-
HHBOCTH, MO3TOMY B OCHOBC HENOTONMJACMOCTH JICHK eboBanue o TOM,
qro0BI CYJIHO TEPANO OCTOHYHBOCTE TOJLKO uo@nu’repu IIABYYECTH,
T.e. 4ToOBl OHO TOHYJIO HE ONPOKUILIBas K THcal aKajieMMK

A.H. Kpbinos. %

CyaHo npusHaeTcsi HenoTomIAEMbIM ‘B caydae, €ciid 1oche 3a1o1-
JIEHHA 0TCeKa (OTCEKOB) MHHHUMAIILH Ta HajBoiHOoro Oopra ocraercs
He MmeHee 76 MM, T. €. KOrjia CyJH HT HE HHMKC 4EM 110, TAK HA3bIBAC-

ﬂéﬁ ust. [lpasuno 2, I'n.11-1, COJIAC-74.
rPaXkIaHCKHX MOPCKHMX CY/I0B perjiameH-
ckoro mMopckoro Perucrpa cyA0XoJCTBa,

MYI0, TPEAENLHYIO JIHHHIO 1101
B Poceun nenororuisem

tupyercsa Ilpasunamu Po

yacTs V.

B coorBercTBH ﬁﬁ‘ﬂﬁﬂﬂﬂﬂﬂﬂmn Ilpasui Perucrpa cyaHo A0IDKHO

UMETh KaK MO oJiee 3(ppexTHBHOE JIE/IeHHE HA OTCEKH, C YYETOM Xa-

paxTepa JKcil HH, JUIS KOTOPOH OHH NpEAHA3HAYCHDI, & CTENeHb Jie-
JIeHHs Ha iKH JI0JIKHA H3MEHSTBLCS B 3aBHCHMMOCTH OT paioHa IUIaBaHus
pasmep B H uMcna mojei Ha bopry.

@AQ KPUBHIE I[IPEIEJIBHBIX IJIMH OTCEKOB

B npouiecce npoekTHpoBaHusA TPaHCIOPTHLIX CY/I0B BONPOC O HX HEMO=
TOILIACMOCTH, B KOHCYHOM CYETE, CBOJMTCA K NPOBEPKE IPaBHILHOCTH
BLIDOPA KOJIMYECTBA H MECT YCTAHOBKH BOJAOHEIIPOHHIIAEMBIX TEPEOOPOK.

Jlis MOPCKHX TPaHCHOPTHHIX CY/IOB HOPMHUPOBAHHE MOCAJIKH, TNOCTE
3aTOIUICHHS OJIHOTO WJIM TPYNIBI OTCEKOB, IIPOM3BOAMTCS MO NPEACILHYIO
NHHKUIO norpyxkenus. TakuM obpa3om, KPHTEPHEM HENOTOMIAEMOCTH CY/I-
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Ha MOCE 3aTOIUIEHHS OJIHOIO HJIH I'PYNIbl OTCEKOB ABJISETCH MOJIOMKEHHE
BATEPJIMHHM HHMKE MPEIEIBLHON JIMHUH [TOTPYKEHH.

Y 10BNE€TBOPEHHE 3TONO KPHTEPHS CBOIAMUTCA K YCTAHOBJICHHIO TAKOH
npeaensHOR JUIHHBI 3aTOIJICHHS B Pa3/IHYHBIX YACTAX KOpIyca cyaHa, IpH
KOTOPO# ykazanHoe Bbile ycnosue Oyaet cobmoaeno.

Ilpenensnol MIHHOH 3aTOIJICHHS HA3BLIBAETCA JUTHHA HEKOTOPOIro yc-
JIOBHOIO OTCEKa, NPH 3aTOIUIEHHH KOTOPOro JAEHCTBYIONIAs BaTep/IHHHA
KacaeTcs npeieiabHON JuHMK norpyxenus. [Tpu aTom cuuraercs, 4To ce-
peiuna OTCEKa pacrojiaraerTcs B paccMaTpHBaeMOi TOYKE JUTHHBI c}r,uf%

(puc. 81). Q‘b
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Puc. 81. lpenensuas NHHUA NOTPYKEHUA W NPEIE 1& IUTHHA 33TOIUISEMOro OTCeKa

Jlonycrum, 4TO nocie zamnnﬁmcexa CYJIHO MOJIYUHIIO TTOCAJIKY
no sarepiuHuio B/, xoTopas #acaetcs NpeaeibHOH JIHHHH MOrpyKEeHHA
B TOUKE A. DTO 3HAYUT, YTO 0 NPHHAIO KAKOE-TO KOJIMYECTBO BOJILL.

ObLeM BIMBIIEHCS BOJBI ensiercs no popmyne:
\\Q V=V, -V
rne v, —obbém meiics BOJbI;
V; —obb FPyKEHHOM YyacTH KOpITyca Cy/iHa Nocie 3aTorjieHns

M MIOTPYXKEHHO#H YacTH KOpIyca JI0 3aTOTJICHH.
IIEHTpa THKECTH X; 3aTOMIEHHOro o0bemMa v; HAXO/UM clie-
ayomum’obpaszom. [Tocne 3aronsenus orcexka CyJHO HAXOAUTCS B PaBHO-
BECHH, T.€. LIEHTP TSKECTH M LIEHTD BEIMYHHLI CY/IHA HAXOJATCH HA OHOH
BEPTHKATH. DTO YCJIOBHE NpH MasiocTH yria Juddepenta MoxkHo 3anucarh
KakK:
M= M+ v  x; ,

rune M, - craruyeckuit MoMeHT 00BEMa OTHOCHTENLHO MIOCKOCTH

MMJIEJ b= [IIIAHT0YTa;

M — cratuuecknit MomenT 00beMa V OTHOCHTEIBLHO ILIOCKOCTH
MHJIE/b- HINAHTOYTA.
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Orciona onpeaciimeM 3Ha4ucHHE X: =

HamerHs Ha ueprese Kopiyca cyjiHa psiji TOHEK KaCaHWs BATCPJIHHHM C
IpeAe/iLHON JHHHEH NOrpyKeHHs Mo BLIIE HANHCAHHBIM dopmyiaM, Mo-
HKEM BLIYHCIUTL 3HAYEHHA X; U 4.

Haiiiennble 3HaueHus § onpeaensior npejiensubid odbem orceka, co-
OTBETCTBYIOIMH OCAIKE CY1HA 110 NPEASILHYIO JIMHHIO HOrPYKEeHUs.

Ecan obbem orceka NpeAeaLHOH JIJIMHbL BhIYUCIAETCH ,unc‘ramt{un\\
JIErKo, Hanpumep, ¢ nomouipio maciurraba bomxana, To Ui ONpe/ecHIsy,
JUIHHEBL ITPCACHIBHEIX OTCCKOB Ij C OJHOBPEMCHHBEIM YHUCTOM X; NpHXOI
npuberars K nNpUeMaM, ONHCaHHBLIM B CHEUMANILHBIX Kypcax Tenpu@m-
pabJis.

[lo pesyiapTaram pacyeros, BLIIOJHEHHBIX TEMH HJIH HHb nocoba-
MH, CTPOST KPHBYIO NPEACIBLHBIX JUIMH 3aTOIIEHH, mmp@p&nm‘amm‘
co0oi rpadmk 3aBUCHMOCTH NPEICILHOR JJIHHBL 3amn@:}mn OT NOJONE-
HHS CPEJIHENO TIONEPEYHOro CEYEHHs OTCEKa 110 ,ILTII%{E, cyiiHa — Kpupas [

(puc. 82). Q
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. 82. Kpusas npeaensibix JUIHH 3aTONNSHHS
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ITo xp 1@% BHJIHO, 4TO Tam, rje guddepentyiomuii MOMCHT OT 3aT0-
u.rmnun% Ka OJIM30K K HY/IO, T.C. OKOJIO CCPCAHHbI CY/HA, Npeae/ibHbie
OTCEK €T HauOOoNLINYIO JUIMHY, HANPUMEpP B paHoHe MUaens npe-
AeibHAd JUIHHA OTCEKA 3aTOTeHus [y,

Ilpenenbias anMna 3aToMJICHHS, YTO BUAHO MO KPHBOI [, ymeHbllaercs
OT CEpPEIMHbI JUTHHBI CY/IHA K €r0 OKOHEYHOCTAM [0 , TIOCKOJLKY 11PH 3a-
TOIJICHHH OTCEKOB, YAAICHHLIX OT MHJens, auddepent urpaer Bce 00iib-
LIYIO POJib.

Heobxoaumo noMuuThL, 4TO KpuBas | cnpaseiyiMBa Torua, Korja see
OTCEKH Ha cyjHe nycreie. Ho B JeHCTBHTENLHOCTH TAKHX OTCEKOB HA Cy/-
HE He GHEEL’T, TdK KdK B Ka&KJ0OM OTCCKC HAXOJATCH HCIPOHHIACMBIC 1A
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BOJIBI ITPEIMETHI: I'PYy3bl, 000pyloBanHe, Mexanu3Mel, Habop, mebens u T.]1.
B pesynwrare atoro gaxruyeckui o0neM BiMBIIEHCH BOJLI B oTcek Dyaer
MEHBIIIE TEOPETHHECKOT0 00bemMa BEIMUCIEHHOTO 10 dopMmye:

8, =V,-V

Jlns yqera HaxogIerocs B 0TCEKax rpysa H ONnpeJeNeHus KOJIHYecTsa
BAMBIICHCH BOJbLI B PACHET BBOAAT YCIOBHBIH kodhduument — koddpuiim-
EHT NMPOHHIAEMOCTH H. DTOT KOdPPUIMEHT npeacTarnser coboil oTHoe-
Hue o0kema BOJIbI, KOTOpas (PaKTHUYECKH MONKET BIMTHLCA B OTCEK, 3amol-
HEHHBIH rpy3oM MiH obopynoBaHHEeM, K TeopeTHHeckomy oOnemy 3@&)
OTCEKA MIPH TOM e YPOBHE BOJIbI.

Koadduumentsl npoHUIaeMocTd JUIA pasiH4YHbIX cy,unnmx@&uma-

HHH OyayT paznunel H B cooTBeTcTBHH C [lpaBunamu Per Poccuu
[IPHHATHL:
QQ
Koadypumenr
Tomemenns «cb MPOMMIACMOCTH, |1

1 | JKnnsie nOMEMEHNA U KNAI0BLIE (Q‘b‘) 0.95

2 | Mamuuusie oTaeneHHs P N>~ 0.85

3 ITycThie HCTEPHBL, NOPOWKHHE HE petbpmn@;hopnme 0.98

TPIOMEI <

4 | PedppmxeparopHeie TPIOMBE 110 0.93

5 | Tpromsi ¢ reHepanbHbIMH rpyaa@ 0.60

6 | TpioMstl ¢ necHBEIMH rpyageq@ 0.35

7 | Tpromsl ¢ pyiaMu HE‘@IHBJTIHH]JGESHHHX cyj1ax 0.80

8 | 3anonneHHme W‘Iﬁu\’ IPY3aMH LIMCTEPHBI U TAHKH 0.0

9 | I'pysosbie nﬂmﬂﬁ?ﬂhﬂx HAKATHBIX CYI0B 0.80

[ToaTomy <?f:’rm.e[ koa(puMeHTa NMPOHKIIAEMOCTH, HOBas KpUBas
npeaenb )@um saronienus (puc.82) kpusas /], He coBnasaeT ¢ KPUBOH
1, Tax Kaﬁ JIET UMETh YCTYIIbI B CEHEHHAX, rie 3naueHua koaqduiuenTon
NMPOHHNAEMOCTH M IPETEPNEBAIOT HAMEHEHHSL.

B nocoBoii ¥ KOPMOBOH OKOHEYHOCTSIX CYAHA KPHUBBLIE TNPEAEHbHBIX
JUTHH OTCEKOB MEPEXO/IAT B HAKJIOHHBIE NPAMBIE, TPOBEASHHBIE MO YTJIOM
p =arctg 2 = 63,5° x ropusonry.

HUmesn KPHBBIC NPEACITBHBIX JTHH 38TOMNCHHA, Ml MOMEM OnpencinTh
B 0O0M MECTE 10 JUIHHE CY/AHA NPEAEIbHYIO JUIHHY OTCEKa, CIEAYIOUIHM
obpasom.

H3 npoussonsHO BEIOPAHHONR TOYKH A, BOCCTAHABIHBACM NEPNCHIHKY-
AP JI0 nepeceveHus ¢ KpuBoi /I, orpe3ok AB — 310 M €CTh HCKOMAs BEJIH-
yHHA -".'j;x-d — JIJIHHA 3aTONNCHHA OTCEeKA. HI[H onpeleaeHus rpanil JTJTHHE
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oTceKa w3 Toukn A4 B 06 cTOpoHBI OTKA/ALIBACM BeHUHHY 1/2 lypeo, (CI)
W €CTh Mpe/IebHas JIMHA OTCeKa 3aTOTICHUS B JaHHOM paHoue.

B nporecce NpoeKTHpOBAHKA Cy/I0B JIOITyCTHMAs JIIHHA 0TCeKa onpe-
NeSeTes KAk 1IPOM3BEIeHHE NIPEACILHOM JUIHHD! 3aTOMJICHHA Ha GAKTOP
[TOJIPA31EJIEHHAL.

DaKTOpoM 1OPA3ACIICHHA HA3BIBAETCS YCIOBHBIH k03¢ dunuent, sasu-
CsIlIMM OT JUIMHBL CY/IHA, 4 NPH JIaHHOH JUIMHE — OT XapakTepa SKciltyara-
MK ¥ THNA cyHa. DTOT KO3(PHIHEHT HUKOT/IA HE IIPEBLIIACT S/IHHHIIBL.

Jlisi cy/i0B PasjiM4HbLIX THIIOB (GAaKTOp NOAPA3/ICNCHHS YCTAHABIMBACTES
Ilpasunamn Poccriickoro Mopckoro Perucrpa CyAOXOJICTBA. Tak, upwiip-
MaloT dharop nojpas/iesicHns PaBHbli €MHHULE /1A IPY30BBIX TpaH
HBIX Cy/108 JUTHHOH 120 M 1 Gonee, TaHKEPOB H CYJI0B Kiacca VJIA

10 03HAUACT, UTO HA MEPEYHCIACHHLIX Cyjlax apaphiinas
HE JI0JIKHA MepeceKaTh MPEIE/IbHYIO JIMHUIO NOrPYIKeHHs.

Bee ycnosus, onpejensiomme Buibop ¢akropa mn NiejieHus, Co-
crapjsioT 0cobyl0 XapakTepHCTHKY CyjiHa, KOTOPYIO WHATO HA3bIBAThH
KPUTEPHUEM CJIYXBbI. 3nauctuus KpUTCpHA EI%%&LI BBIMHC/SIOTCA 1O

I1pasunam Perucrpa (puc. 83). %Q

@‘nc. 83. Kpupas AOMYCTHMBIX JUTHH OTCCKOB H NPOBEPKA
@ PACHONOKEHHA TIONEPEUHBIX NEPeBopoK

I-Ig&pucﬁ} NoKa3ana KpHBas AOIMYCTHMBIX JUIHH OTCEKOB, KOTOpas
npeacrasiser coboil rpaduk 3aBHCHMOCTH JIONYCTHMOH JIJIMHBI OTCEKA OT
NOJOIKEHHS €ro CPEHEro CeYeHHs 110 JUTHHE CyaHa.

OpauuaTsl KPHBOi HOJYHEHB! B PE3YJIbTATE YMHOKECHHSA OpAHHAT KpH-
BO# NPEACHBLHBIX JUTHI 3aTOIIEH!S Ha GaKTOp NOAPa3/ACACHH.

ITo KpHBOH JMONMYCTUMBIX JUTAH OTCEKOB, HAHECEHHOM HA TIPOAOIbLHBIH
paspes Cy/Ha, IPOH3BOAAT IIPOBEPKY NpPaBHJILHOCTH PACHOI0KCHHSA HOTIE-
pPEYHBLIX BOOHENPOHHIAEMbIX 11EPEDOPOK, KOTOPLIC Ha HAYILHOH CTA/HH
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MPOEKTHPOBAHHS CYJIHA PasMEIaloTCs MCXOAA H3 KOHCTPYKTHBHBIX OCO-
BeHnocTek.

JUisi npoBejleHHsl NPOBEPKH W3 TOYEK MEpecevueHus JHHUH nepebo-
POK C OCHOBHOH JIHHHEH NPOBOAAT HAKIOHHLIE JIMHHH [0JI  YIJTIOM
p = arctg 2 = 63,5° x ocnoBHOH nuHUK. Eciu TOYKH nepeceveHus 3THX
NPAMBIX PACTIOJIAralOTCS HHIKE KPHBOH JIONYCTHMBIX JUIHH, TO TIPHHATHIE
JI@HHBIE JUTHH OTCEKOB HE MPEBBLILIAINT JIONYCTHMBIX H HEMOTOIMIAEMOCTh
Ccy/iHa cyuTaercs yioshersopsiouici | lpasunam.

Ecim ke Tovka nepecedeHus NpAMBIX pacnojiokeHa BBIIE KPHBOH J0~
MYCTUMBIX JUTHH OTCEKOB, TO PACCTOAHHE MEXIY BOAOHENPOHHIIAEMBI

nepebopKaMH YMEHBIAETCH, O
Bceio aty pabory nposoast Kb Ha craguyi npoeKTHPOBaHHA U m@xﬁ-
KH CYIOB, 1101 KonTposiem Perucrpa. O

Q.
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YACTB V

PACUYET HEIIOTOIIJISAEMOCTU
OLEEHKA CUTYALUU

[Mocrynnenue 3abopTHOM BOJBI B KOPIIYC CY/IHA B pe3y/bTaTe HOBpEH-
JIEHHS PUBOJIHT K U3MCHEHHUIO XapaKTEPHCTHK IJIaBY4eCTH M OCTOHYMBO-
CTH, YNIPABJIAEMOCTH H XOJIKOCTH.

Jls NpUHSATHA rPaAMOTHBIX, TEXHHYCCKH ODOCHOBAHHBIX PpEIICHHI B
4BAPHHHOM CHTYallHH KOMaHJIOBAHHIO Cy/IHA HEODXOJAMMO HMETh 00BEek-
THBHBIC XaPAKTEPHCTHKH COCTOAHHA Cy/IHA H NPEABHAETb TEHACHIHIO
BHTHA CHTYaAIlHH U BO3MOMKHBIE ITPEJETBI UX H3MEHEHH. )

ITpu onenke cocToaHMA NOBPEKACHHOTO CY/IHA OYEHb BKHO 3ua@1a—
paMeTpsl ero oCTOHYHBOCTH, OCODEHHO €CJIH OHO NOJIYYHJIO KpeH

Mepbi, KOTOpBIE NPHHEMAIOTCH JUISA CIPAMIICHHS c}fﬂﬂaﬁibh(ﬂm Bbi-
Ouparnes B 3aBMCMMOCTH OT €ro coctosius. B ciyyae HECHMMETPHYHOIO
3aTOIJICHAA OTCEKOB H JIOCTATOMHOH HavaJbHOH om”qﬁfmu KpeH Mo-
KET OLITL yCTpaHeH 3a CYET NEPeKayukH KUAKHX :mﬁmh HJIH TIPHHATHA
Danzacra B TAHKH POTHBONONOKHOIO DOpTA. DTH KE MEPHI IIPH HEOCTA-
tounoii b0 oTpuuarenbHOH HavabHOH © HBOCTH CYyAHA MOIYT
MPHUBECTH TOJILKO K YXY/AIIEHHIO €ro cocm:@ nosiyueHuio euie bosn-
IIEr0 KpeHa Ha MpoTHBONOAOKHEIH OOpT. @‘

Pexomenjianuu no takum onepaig anoiensl B Madopmanuu 06
aBapHitHoM OCTOHYHBOCTH H rmca,axu&-[a.

CocrosHue asapuitHOro CyiH pejenseTcs XapakTepoM H pasmepa-
MH TIOJYYCHHLIX NMOBPEHIICH HCXOAHBIM COCTOSHHEM CY/JHA /0 dBad-
puH. Onpepensiomniee 3na IIPH ITOM HMEET KOJIHYECTBO H POJi HaXo-
JUILIErocs Ha CyJHe Ip €ro pacnpeiesiente 1o CyJI0BbIM NOMELIEHH-
am. [loatomy 1o Bb Cy/iHa B pEHC JOJDKHBI BBINOJHATHCA pacyeThl
apapHiinoli nocaiky™y OCTOHYMBOCTH JUISi BCEX BO3MOMKHBIX CIIy4aes 3aTo-
IJIEHHS OTCEKO KOMOHHAIMH JUIs JIBYX CMEMKHBIX OTCEKOB C YYETOM
KOHKPETHOH gsm{ cy/iHa.

B 3aBdesMOCTH OT XapakTepa 3aTOIUICHHS Palji4yaloT TPH KATEropHH

jaron OTCCKOB:
Ii%rempnn — OTCEK 3am0JIHEH MOJHOCTLIO, 3a00pTHas BOJA B OTCEKE
@ OMET PACCMATPHBATLCH KAK JAONOJIHHTEILHBIH TPy3, MMEIONHH 110-
CTOSHHYIO MACCY, & KOOPIAHHATHI 1[CHTPA THIKECTH 3TOH 3ab0pTHOMH
BOJIBI COBIAAAIOT ¢ KOOPAWHATAMH LIEHTPA THKECTH OTCEKA;
2™ KaTeropus — OTCEK 3aMmOJHCH YacTHYHO M He coobuaercs ¢ 3abopr-
HO#H BD,EI,DI"JI, BOAd B TAKOM OTCCKC DACCMATPHBACTCH KAK JOIMOJIHH-
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TEALHBIA KHIKHH I'PY3 ¢ NOCTOSHHOH Maccoi, uMelomuri ceoboj-
HYIO MOBEPXHOCTE;

3-5 KaTeropus — OTCEK 3an0JHEH YacTHuHO M coobiaercs ¢ 3aboprhoii
BOJIOH; Macca M KOOPJMHATHI LEHTPA THKECTH J3TOH BOJABI M3MEHI-
HOTCS 11PH H3MEHEHUHM ocaku, kpena u auddepenra cyana.

3aronnenus 1-i v 2-H kaTreropuii He BHI3LIBAIOT CIMKHOCTH TNPH NPO-
H3BOJICTBE PACYETOB HENOTOIUINEMOCTH. 3aromjenue ke 3-H kareropuu
naubosee CIoKHO NPH MPOH3BOJICTBE DTHX PACYETOB.

[pu npoBeaeHHH pacueToB HEOOXOAHMO NOMHHTE, YTO 00BEM H KOJIH- N
yecTBO 3a00pTHOH BOJIBI KOTOpast MOYKET BIHTLCH B NOBPEXAEHHBIH OTC >

3ABUCHT OT KOJMYECTBA H POJid HAXO/AUIErocs TaM HEelpoHUIIaEMO q
BOJIbl IPy3a, Mexanu3moB, obopyaosauus, cnabkenus u T.1. Jlaxk c-
THIX OTCEKAX WMeeTcs Metauiyeckuit nabop. B pesyastare aKTH-

yeckuil 00beM BIMBIIEHCH v B OTCEK BOJIBI OYIET MEHBINE TEOPETHYECKOTO
o0LemMa, BEIMHCIEHHOrOo 110 hopmye: @
v=V-V,
rae  V — obsem norpyxeHHol 4acTu Kopryca cyj ‘ho 3ATOILIEHHS;
V, — 00BeM NorpyeHHoi 4acTi Kopiyca ¢ TMOC/Ie 3aTOTUICHHS.

IMoaTomy mns onpenenenns Konu4ecTsa HCsl BOJILI B 3aBHCHMO-
CTH OT HAJIM4YHA B OTCEKax rpysos, obop, aHus, cHAOWKeHWs M T.J1. B
pacueT BBOJISIT, TAK HA3LIBAEMBbIH, KOO €HT MPOHHUIIAEMOCTH [, KOTO-

phiii onpeaeisercs: )
VIiv,,
€ MOIKET BIIHTLCA B OTCEK;

rie vV — KOJHYECTBO BOJBI,
Vi — TCOPETHUCCKHH @ oTCceKa.

Torna macca BoJibl neiics B MoBpekAEHHLIH OTCEK, ONpeesercs
KaK V=M * Vy, CC MEISC =} " P Vi @ PaBHOJICHCTBYIONIAS CHJI TAKECTH
3Toro obeema u a KaK

P RYE " Yus
rje g y ne ceoGojnoro nanenns, 9.81 m/c ’;
ﬁnbuuuem NPOHHIIAEMOCTH;
THOCTh BOJIBI.

@ OBA METOJIA PACYETA HEIIOTOIIJIAEMOCTU

Hawubosiee pacnpocrpaieHHbLIMH METOIAMH PacyeTa HEeNoToIIIEMO-
CTH CY/IOB ABJISIOTCH:

1. Metoa npuema rpysa.

2. Mero nocTosHHOro0 BOJAOH3IMENIEHHA.
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Ilpu pacuerax no MeTO/ly npuema rpy3os 3a00pTHYIO BOJY, BIHBILIYIO-
Cs B aBapuiHbLIi OTCEK, PACCMATPHBAIOT KaK cilyyaid npdemMa Ha cyJiHO rpy-
33, Macca KOTOpOro paBHa Macce BiMBIICHCH BoAbl. B 2TOM ciyuae Hime-
HEHHE MOCA/IKH H OCTOHYHBOCTH CY/IHA MOXKET ObITh BLIMHCIICHO TAK:
m=p:p: Vm m=p-sV, sV =S4d,
rae S —nnomais AeHcTBylomei BaTepaHHHHM.

oTKYAa o6d =—; =77
p-s
: N
a .:‘}'h:L d+ﬂ—h—2 s ' %“b‘
Ay, +m 2 A QQ
5d S
Z =d+—-h;:
rae 2 3 : @&

iy~ MOMEHT HHepl UK cB0DO/1HO0N NOBEPXHOCTH BIMBILEH OTCEK

Bo/ibl. [1pu 3aTONIEHUH NEpBOi KaTEroOpHH iy, = Q .
Ho npu 5TOM MeTO/Ie pacyera HenoJIb3yeTcs METo/1 €/10BaTe/ILHBIX

npubanKennii, KOTOpLIH 3aKi0YaeTcd B CleAylolle
B nepsoM npuOaHKCHHN TIPOM3BOAMM pacy Oro 3Ha4yeHMs BOJIO-
M3MCILICHHA C YYCTOM MACChl IIPHHATOM B{}AL@ POBEHL HCXOAHOH Ba-

tepiunnu BJI (puc. 84). ‘b?\

S e T,

C S Wl

Puc. 84. On @mc, aBapuitHOl NOCAIKH CYJIHA METOJIOM TIPHEMa Ipy3a

Paccqn'ranésuaue 3HAYEHHA BOAOH3MEIIEHHS H NOCAIKH Cy/JHA, CTPO-
HM HOBY epamnnio B.JI;. Ho nipu 2T10M OKaspiBaerTes, YTo B HallleM
pacuere‘ye>yuren ob0nem v; 3abopTHOH BOABLI B aBapuifnoM oTceke, 3a-
Kﬂlﬂ'{@hlﬁ Mery BarepiaunuaMu B/ v BuJI,.

[locne sroro ¢ yyerom obdbeMa v; BTOPHUHO PacCHYHMTBIBAEM BOJOM3-
MEILEHHE 1 1I0CAJKY CY/HA, OC/IE YEro CTPOHM HOBYIO BaTepiHHHIO Ba/l;,
M TJL JI0 TeX Mop, Noka pacueTHsle apaMeTpsl Mocajiku cyaHa ne oyayr
OTJIHYATBLCA OT NapamMeTpoB NpebUIYLIEro pacyera Ha npeHedpexuTe/IbHO
manyio sennuuny. Hanbosnee npocro ocyuecrsisiercss pacder npu 3aroi-
JIEHHH OTCEKOB 1-# W 2-# KaTeropui.

an INPpHMEHCHHH BTOPOIro MCTO/la pacHcTd, METO TOCTOAHHOTO BO-
JOM3MELLICHHS, CYUTAETCH, YTO 00BEM BOABLI B 3aTOIJIEHHOM OTCEKE HC-

158



KJIIHOYACTCA H3 NMOrpyXHEHHOTO ofnbema CylHa, T.C. H3MCHACTCA [!]DFIMEI no-
rpyseHHoil yacrs Kopnyca a o6LeMHOE BOJIOH3IMEIIIEHHE OCTAETCH Tpex-
HUM 33 CHET YBEJIHYEHHS OCAJKH, HO MPH HTOM NPHHUMAETCS A0NyIleHue,
9TO0 BOAOH3IMEUIEHHE CYAHA H KOODIHHATEL LEHTPA TAMECTH CYJHaA OCTa-
I0TCS OJIMHAKOBLIMH JI0 W 1oc/ie 3atorienus. Dror Merot paspaboran aka-
aemukoMm A.H Kpsutossim # Haswiaercs METOJIOM TTOCTOSIHHOI'O
BOJAOU3IMELLEHWAL.

PacemorpuM noapobHo ciydail 3aronieHds oTceka TpeTheH karero-
PHH, TAK KaK OH ABJIACTCH naubonee ﬂﬁII],HM. an ITOM YHHTBIBAKOT, '-{T{.'l\ﬂ
ITOM METOJIE MPH 3aTOMJIEHHH OTCEKA BOJOW3MELIEHHE M MOJIOKEHHE
CyaHa oCTarnTca HEHIMCHHBIMH, & H3MCHACTCA TOJNBKO :]anma noaBso, @g§
ofnhema 3a cHeT MCKIIIOYEHHs NOBPexXIeHHoro otceka. B atoM cinyqae no-

TepsAHHas MJaBYYeCTh BO3MEIIAETCH 3a CUeT JONMOJHHTENLHOT eMa 3a-
KJIIOYEHHOINO MEX1y NepBoHavyajbHOH Barepiuuued BJI u HEBOH HeHcr-
Bylouied sarepnunuei BJI, (puc, 85). Q )

: g
Brﬂ.’ Lk,
%{,‘ﬂ,T BA

X A
S

agc. 85. Jaronnenne orcexa, coobmalomeroca ¢ 3abopTHoil BoJIDI.

Ecau npuHATE, 4TO DOpTa CYIHA IPAMOCTEHHLIE, TO JOMOIHHTEh-
Hbii 00beM J10 HOBO# BaTepnuHuK OyeT paBeH:

év-id- (S—s)
rae S — miomans AeHcTBYOMIEH BATEPIMHHNA 0 MOBPEXICHUS CY/HA;
§ — IO MOBPEKICHHOTO OTCEKA,
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[Tpunumas BO BHUMaHKE PABEHCTBO 00HLEMOB NOBPEKIEHHOTO OTCEKA V
H o0BLeMa 3aKIIOUEHHOI0 MeXly BatepiuuusMu BJI w BpJI; moxno 3anu-
v
(S-s
B 510M cityuae W3MEHCHHE METAlCHTPHYECKON BBICOTHI MOXKHO Olpe-
JICTHTh KaK

cath, 4T0 v =dd- (S—5), orkyna Od =

sh = by h(Ze,— Ze) + (ri— 1) — ( Zor— Zo)
d T.K. MBI BBIIC ITPHHAJIH HOJOMKCHHE 0 NOCTOAHCTBC 3HAYCH Hil KOOp/AHHAT
LHCHTPd THAMCCTH CYIHd, TO PA3HOCTE €TI0 allllJIHKAaT

Zoy-Za=10. X
Ho BBuay usmenenus Qopmpl o0LeMa NorpyeHHOH 4acTH KO
CYJIHA 110C/IE NOBPEKACHHS, HIMEHSCTCA 110JIOXKCHHE LEHTPA BeJl H

1{B (C) nepemecrutes B Touky C; .

Cuuras norepanibii 00bEM NOBPEIACHHONO 0TCEKA BEHJUHHOH OTPH-
HATEILHON V, & IPHOOPETEHHBIH JONONHHTENLHLIH 00BEM 1TDA0KHTENLHOM
aV = (+v), MOIKHO 3amMcaTh ypaBHEHHE c*ramqecxnm eHTa 00BLEMOB,
KOTOpOE 1ociie npeobpasoBauns HOMY4HT Bl-'IJJ,

(Z = )— V Qﬁ) OTKY1a

zcl—zrzl'—(

Hamenenue Mtrraumimuqccm uyca ry—r MOMXHO HaWTH KaK
f I

—

V
Ix — MOMEHT HHEPLIHH mwﬂﬁi BaTEpﬂHHHH HEMOBPEKACHHOIO CY/11a;
[xj— MOMEHT HHCPLIHH ( H HOBOIi Barepiiuuuu (S —5);

iy — MOMEHT HHEPLL JIOLIA/IH NOBPEHAEHHOT0 OTCeKa S OTHOCHTENBLHO
NPOJI0JILHOH JUTs BCEH TUIOLAH BaTepIHHIH S.

Benuunna~Jxy naxopures us opmyist Ix; = Ik— i, TOTAA

O Ay A
v \" \%
[Moncraeus 3navenusn (Zo,—Zo) wn (r;—r) nonyumm h
hy = h+1(d+ ﬂ—z—'—*)
Y 2 v
Kak nokassiBaloT pesyjibTaThl pacucTos apapuiiias nocajika, nojyyeH-
Has [PH HCHOJIBL30BaHMKH 000MX METO/0B pacyera JojbkHa ObIThH 0JMHAKO-
B, & METALICHTPHYECKAsA BLICOTA PA3/IHYHA M 3aKII0YAETCS B CJACLYIOIEM:
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— OCTOHYMMBOCTHL NMOBPEKJICHHONO CYJHa H BO3HUKAIOIIHH, TPH MaJIOM
€ro HaKpEHEHHH, BDCCTEHEIBIIHBHJ-D]J_IHﬁ MOMCHT HE 3aBHCHT 0T H]JHHH']'CIE
METOJIMKH pacyeTa napaMerpoB OCTONYHBOCTH, YTO BUHO U3 YPaBHCHUH

M,=g-A-hy-Sino
Mo =g As* hsSino

hx — MLIB noBpexIeHHoro cyna pacCuuTanuas rno crnocoby nocrosy-
HOT'0 BOJIOU3MEILIEHHS;

hg— MILIB nospexaeHHoro cyjina paccuiTannas no cnocoby

npueMa rpysa. N
Tak xak M, = M,;, TO %(b'
g-A-hy-Sino=g- Ag- he-Sino. QQ
Pemiast 310 ypaBHEHHE OTHOCHTENBHO A5, MOJNYIHM @
hﬁ = hﬂ . -
A Q ¥

A — BOJIOM3MEIIEHHE CY/IHA JIO TIOJIYYEHHS MIOBPEXCICHHH;
Ag — BOJIOH3MELIEHHE MTOBPEXKACHHOIO CyHa, pacgyuTanHoe no
METOJly NIpHEMA I'py3a. >

Taxum obpaszom, MI]B noBpexaEHHOTO Cy QpacchTaHHan no cro-
coby npuemMa rpysa, BCerja MeHnllue ee 31-1a$ 51, PACCUHTAHHOIO METO-
JIOM TOCTOSHHOrO BOJOH3MENIEHHS!. >

[1pu 3aronyenny 6ONBIIKX OTCEKO eil xareropuu, xors oba me-
TOOA pacueTra M n1awT OJHHAKOBLIE p@[ﬁTETLI, TPYAOEMKOCTE HX HCHOJIbL-
30BAHMS PA3IHYHA.

Meros nocrosHHOTO BO, @eluelma npumensiercss oObIMHO NpPH pac-
qeTax NMpOH3BOAHMbIX &p@mu MPOEKTHO KOHCTPYKTOPCKHMH OpraHu-
3AIUSIMU.

B cynosnix yc.noﬁ&x 3TOT METOJI NMPUMEHHM, ECIIH E€CTh KOMILIEKT
JHarpaMm Iuiasy @4 M HAYAILHOH OCTOHYMBOCTH aBapuiiHOro cyjHa,
paccHHUTAHHBIX %:-ﬂ)"l&ﬂﬂ NOBPEAJIEHNS KA 0T0 M3 CY/IOBBIX OTCEKOB C
YYETOM KO3 HEHTA ITPOHHIIAEMOCTH.

Ecnu JIHE B JIOKYMEHTALMH OTCYTCTBYIOT XapakTepPHCTHKH MOJ-
BOJIHOI H KOpryca MOBPEeXJEHHOTO CYy/IHa9 TO ONEpPaTHBHLIH pacuer
HEro SEMOCTH PEKOMEHIYETCs MPOH3BOAUTE N0 METO/Y TIPHEMA I'py3a.

OTOT HE METOJI MOXKET ObITH PEKOMEH/IOBAH NPH 3aTOIJICHHH CPaBHH-
TENLHO HEDONBIIHX OTCEKOB C MPHMEHEHHEM MeTaleHTpHYecKuX (Gopmyn
OCTOHYMBOCTH:

— Macca BIHBIIEHCS BOILL  p = u'vp

— W3MeHeHue cpelteii ocanky  od = — -

p-S
rjae S — naonans AeHcTBYOneH BaTepInHuN;
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{m%—h-z——p'ff};

—u3menenune MI[B oh = D

A+p
— HoBoe 3naucuue MI[B hg = h +éh ;
—yroa kpena v audepenta cyina nocie noBpexIACHus

&1 2 wlhiaa = mlx-x,)
[ hﬁ ‘(ﬁ 2 p) ’ an ﬂ 2 H 2
L
— ocajika cy/a HocoM  d, ,, = d,,+5d+[——f’f;)"{'u; N
2 >
i d,.=d, +6d- £+)r' L Q%
— ocajika KOpMO e =i ) s K ‘&Q
[Npu 3atonsicHuH HEGONBLIUIMX OTCEKOB TPEThEH KaTeroph er ue-
n1ecooBpasHo MPOU3BOAKTS 110 METO/LY ITOCTOAHHOIO Bﬂn{)H@eu HHSL:
— M3MEIICHHE Cpe/ticl Ocallki paccunThibaem kak  §d = ﬁ
— paccunTsiBaeM koopaunarst [[T aeiicTnyio melgbﬁ&(%pnnﬂun

NOBPEHICHHOTD Cy1Ha Q
£-x (a- X7 )-s — bs
— ‘Ir - ] I e——
(15“—.5‘) . > (Sn_ﬁ')’
— PACCYMTLIBACM 1OTEPAHHBLIE [1PH JICHUM aBapuifHOro oTcexa
MOMEHTLI HHEPLIHH 3T BaTep

ol =i +s-b>+{(S, - s)n?,
ol =i "“§ a=Xf) +(S,-s)-(E-Xf);
— onpejieseM Hameuc‘gg METALCHTPHYECKOH BbICOTHI

\\ v(d % -7 - EJ
Q) sh = BELN
% \%
—af -
<QQ " ? O
\"
HTLIBAEM yroJi kpena u audepenta noBpexaeHHOro cyHa

, _513v-(y=n) _ Ax-8)
*  nrrar) “ V(H+eH) "
— paccyHTHLIBAEM OCA/Ky CY/lHA HOCOM H KOPMOM

d . =d, +6d+[%-§)-‘{’

d_. =d,+5d-(§-§]-w

162



[TpunumaeMbie 0603HaveHUS:

P — IJIOTHOCTE 3a00pTHOH BOJLI;

So — MI0MA/1k ACHCTBYIONIEH BATEPIHHHH HEMOBPEKICHHOTO CYyIHA;
X7 — abeumeca LT peiicrayomeit satepnunum Sy ;

X, ¥, z —koopaunars! [T Bimsmerocs obneMa Bojs! v;

iy — MOMEHT HHEPLHH IJIOIA/H NOBEPXHOCTH BOJILI B MOBPEKJIEHHOM

OTCEKE OTHOCHTEIEHO I.I,EHTpEI.IIh[*IDﬁ OCH § .
[1pu 3aronnenun nepnoii kareropuu i, =0;

H — npononsHas MIB; Q
K — NMOTEPAHHAS TUIOAAL NOBPEKIEHHOTO OTCEKA; <b(b‘
anb —xoopaunarsl T notepsunoit nnomanu s ; Q

iy H [, — MOMEHTbI HHCPUHH NOTEPAHHOH MIOIIANH Omﬂ{:HTﬂnbﬂqéé'Q

v — obbeM 3aTONJIEHHOTO OTCEKA:
¢,p —xoopaunatel [T noBpexAeHHOro Cy/IHA. Q .

Ilpu MpoM3BOACTBE pacyeToB HEOOXOMMO YyUHFBBATE, YTO TOYHOCTh
Pe3yJIbTATOB PACHETOB 3aBUCHT HE TOJILKO OT Bh THOH METOIMKH, HO H

OT TOYHOCTH NPHHATEIX HCXOJAHBIX JTaHHEIX ;%, BYIO O4UEpPElL OT NpH-
CTH

HEHTPaILHON ocH; @‘b»
(Sp— §) — nNoMAAL BATEPIMHHK NMOBPEAKNCHHOIO CyHA; 0

HATHIX 3HAYEHHH KOO(PHIIHEHTOB TPOHHIL

PACUET ABAPMIHOM NOCAJIKM CYHHA C MCHOJbL30BAHMEM
CYNOBOM HOKYMEHTALIAV

S‘r
Henonszosanue meraue \?eclmx topmyn nns pacuera aBapuiHOi
NOCAJIKH CYIIHA B Cliyual JienHs 0JIBIIKX OTCEeKOB TpeThel Kkarero-
PHH MOMET MPHBECTH HTENBHBIM NOTPEUIHOCTIM.
B cynoBbix y X TPHEMJIEM METOJ] pacuera aBapHHHOH mnocajku
cynHa npcnnomc:;l\ﬂ B.I'. CuzoBsiM. DTOT METOJ1 ABNIAETCA Pa3HOBHAHO-

CTHIO METO/1a ma rpysa.
Ilpun u soBaHMK metosia B.I. Cu3osa, Henonbs3ylor JuarpamMmbl
ocayiok HOCOM H KOPMOH M YepTex pasMereHus rpy3os.

CYTCTBHH 3THX JIOKYMEHTOB MOXHO HCHOJIL30BaTh JTOOLIE JIpY=-
e OMOMIBIO KOTOPLIX MO BOJOM3MEIIEHHIO H €ro CTATHMECKOMY MO-
M@,v OTHOCHTENBHO TLJIOCKOCTH MHAEIL-IUNAHI0YTa MOXKHO ONPENEIUTh
Ocaziky cyaa HOCOM H KOPMOH M 10 3aJaHHOH OCajlKe OnpelenTh 00bheM
CYHOBOTO NOMEILHCHHA 110 3TOT }'pUBEHb.
33,.[[&31.1.1HEI: ABYMI TTPOH3BONBHBIMH, HO Mal0 OTAHYAIOIIHMHCA Opyr
OT JIpyra, YPOBHAMH BOJbl B NOBPEXKIAEHHOM OTCEKE f; U [ ONpPENeNsioT
JUIsl K&¥JI0T0 YPOBHS 00BEM MMOMEIIEHHs ¥V H MACCY BIIMBILEHCS BOAbI

p=ppv.
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3aTem MeToI0M NpUOIMIKCHMI paccunTRIBAIOT Maccy 3abopTHO#N BOMILI,
KOTOPY10 HaJ0 [PHHATH B aBapHHHBIA OTCEK, 4TO0OLI YpPOBEHL 3TOH BOJIbI
CpaBHAJICA C YPOBHEM aBapHHHOH BaTEpIMHUH. D1a 3aBHCHMOCTL M = @(1)
noxasana Ha puc. 86 u usobpaxena npsamoii /.
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Puc. 87. Dupem:um@ asapuitnoil nocanKy ¢ NOMOIIBIO CYA0BOI JOKYMEHTALIUH

SEEHEHM@ M3MCHEHHA OCAJIKH Ccy/iHa 4/’ B paiioHe aBapHHHOIO 0TCE-
kat'(ro Ca/IKH, H3MEPEHHONH B NONEPEYHOM MIOCKOCTH, IPOXOISIIEH
yepes l@ ObeMa aBapuiHOIO OTCEKA) OT M3MEHEHHS MACCHl BIMBLICHCH B
oTcek 3a00pTHOH BO/ILL, BRIpAXKEHHas qepes

om . §m(X - Xf):
q ML ?

TaKke MoxkeT ObITh H300pakena npaMoii unauei 2 (puc. 86).

ot =

Peias cucreMmy JABYX JNHHEHHBIX ypaBHeHHH W300pakeHHBLIX nps-
MbIMH 1 K 2, OAYYAI0T BLIPOKEHUE /U8 MACChl 3a00pTHOM BOMILI 6,y ,
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KOTOPYIO HAJ0 NPHHATE B ABAPHIHBINH OTCEK MOBEPX YPOBHS [; , 4TOOLI
YPOBEHL BO/Ibl B aBAPUIiHOM OTCEKE CPaBHIICS C YPOBHEM aBapuiHO
BATCPJIHHHHAS

_ 6m, - ot
R rme
1 5‘(2 — ot 1 o
ém;  — W3MEHEHHE MACChI BOJIbI B aBAPHHHOM OTCEKE MPH MEPEX0/E OT

YPOBHS [; K YPOBHIO {3
dt; 3 61; — HEBSI3KM MEXKY YPOBHSMH BOJILI [; H [; B aBADHHHOM OTCEKE H N
YPOBHEM COOTBETCTBYIONIHX UM BaTEpIHHHANA I’ B pailone Q%(b

aBapHHHOID OTCEKA.

[Monoxenne pacuerHLIX BATEPIHHHI HA KOPNYyCE CyAHA M MX Qg_ﬁ%
B paiione apapuiiHOro oTceka noxkasano Ha puc, 87, %

Pacuer aBapuiiHOH nocajky Cy/IHA ITPH TIOBPEKIACHHH 3 10
K& y100HO BBINOJHATL HA THIIOBOM Onanke B popme Tabauun.

Jlnst ynpoieHus pacuera NnpeasapuTensHO onpeaens ﬁli OTHOCHTEIb-
Heie paccrosanus [{T o6neMOB Cyl0BBIX TIOMELEHHH ngénpmuﬂnm nep-
NeHJHKYspa (B 108X JUIHHEI cyHa): @Q

X
£ =05+, o
L$(b‘

M CXOMHBIME JIAHHBIMH JUIS TPOU3BOAETBA pacyeTa Ciykar;
A — BOfOH3MELIEHHE Henuapémmnm CyaHa;

oTce-

M, — crarnueckuii MOMe HOCHTENLHO MUJIENIb-LITAHTOYTa;
M — xoadpunuentT m AeMOCTH aBapHHHEIX NTOMEIEHui.
[pu pacuerax B nep ubnvKenuu 3anaioTes yposnem 3abopTHoi

BOJILI B @aBAPMHHOM OTCEKD\ /; M 10 mKkane f ueprexka pasMenienns rpy3os
onpenensior o6bem I@EHJ;EHHH 10 3TOT YPOBEHb V.

Beruucnsior @' m; 3abOpTHON BOJLI, KOTOPAS MOXET BIMTHCH B
aBapUHHBLIH O 0 YpPOBEHL ;.

YuuTh BLICOKYIO TOMHOCTE ONPE/IENCHHS M NIPH BLIYHCIEHHH m; ,
MOKHO TIphtsiTs p = | m/v’.

Yposeus (; moxer ObiTh BuiOpan npoussossHo. Ecnu cyjpno aByxna-
nybHoe, TO 1; pEKOMEH/IyeTCsl IPHHUMATHL HA YPOBHE TBHHACHYHOI nanyOs.

3areM paccuuThIBarOT A; ¥ Mx, CcyaHa B NEpBOM NMPHOJIHIKCHHH W JUIs
HHX 110 IHarpaMMe 0Callok HOCOM H KOpMoii onpeaensitior d,; U d,; .

BuMHCHAIOT YPOBEHL BATEPJIHHUK B paiioHe aBapwiiHOro oTceka {'; u
HEBA3KY 4 .

Jlns pacuera BO BTOPOM NpHOJIMIKEHHH 3a/1a10TCs YPOBHEM [ KOTOPBIH
Beibupator Ha 1-1,5 M. BelNE HCXOHOTO ypoBHA 1), ecau of; < 0; qubo
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HHXKE €ro, ecnd of; >0 W NOBTOPAIOT pacuer, ONPEACIUE 110 YEPTEKY pas-
MEHIEHHA I'PY30B npupaiicnue odbeMa 4v; NPH TIEPEXOJE OT YPOBHS {; K
YPOBHIO 3,

Ecin npu pacyerax B nepsoM MJIM BTOPOM NPHOIMIKEHHH OKaKercs,
YTO HeBs3Ka &f Mana (B npeaenax <0, 05 m), To pacHeT Ha TOM MOXKET ObITh
[peKpalleH.

B nocneanem rperbem npubmkennu no hopmyne:

—om. ol
== 2 1 N
om ,, = Q
O
PacCYMTHIBAIOT Maccy BOABI éM,, , KOTOpas Oyaer npuHsATa B aBa bIH
OTCCK Hal YpPOBHEM ! j» BBIMHCIIAIOT BOJOH3MELICHHE [I0B HHOI'O

cyiana A M ero craTHueckuii MOMEHT Mxy;, 38TEM C TOMOLIBIO HHArpaMMbl
0C4/IOK HOCOM M KOPMOH ONpEICHsioT aBapHHHYyIO I /| CYIHA diy
H diug . %) J

Tax kak guarpaMMbl 0CaJI0K Cy/IHA HOCOM H KO h@‘ cTposaTes 00bIYHO
B IMANas’oHe peajibHBIX IKCILIYaTallHOHHBIX BEJMYI, TO ToukKa, H300pa-
Kamomana COCTOAHHE MOBPCHKACHHOIO CyHa, M@‘ OKa34aTECAH 34 npeuc-
JIAMH JIHarpaMMbl.

B sToM ciiyyae napaMmerpsl HOCajKu PHHHOTO Cy/iHa ONpEeAe/IAIOTCs
METO0M JIHHEHHOMH IKCTPanos il X NOCTOAHHBLIX 3HaYEHHi oca-
JIOK CY/IH2 HOCOM M KOPMO#H. %

Jlis KOHTpOANA pacyeroB Mo@n BBITIOJHHTD CHEAYIOUIYIO NTPOBCPKY .

— [0 MAcce My paccq@mm' 00beM 3a00pTHOH BOJIBI 4V, , KO-
TOPLIH OyAEeT npuHAT B HHBIA OTCEK HAJl YPOBHEM [; ]

— 110 00bEMY dv,, € IIOMOLIBLIO WKaLI fYepTeka pasMeleH s rpy-
308 Olpe/enseM @:Hb 3a00pTHOM BO/ALI B aBaAPHIHIIOM OTCEKE g3

— [0 nape %am NOCA/IKH aBapUHHONO Cy/IHA BBIYHCIAEM YPOBCHD
aBapuHHOM @nmmn B paioHE NOBPEHKACHHOTO OTCEKA 'y

Maun ﬁ@.nwmua HEBA3KH 8l,, Oy/IET CBUAETENLCTBOBATS, YTO pac-
yer aB HOH NOCAJIKH CY/IHA BBINOJHEH € AOCTATOYHOH TOHHOCTBIO.

Pacuer aapuiinoii nocajikn cyina npH NOBPEHACHHH 3a1aHHOT0 OTCe-
Ka y100HO BbLIIOJHATL HAa THNIOBOM Oulanke B hopme Tabmuiipl, Tabun. 1.

Tabmuna 1.
Tunosoii biank pacuera aBapuitHOH Mocaaku T/X...
L= A= M, =
B = dn = de =
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Asapuitnblii orcex No...

Vinp = Xmp= Cop= Hmp=
V™ X = G ™ Hims™

Benuunnbl, onpeiensieMeie 1o CyJ0BbIM
JIOKYMEHTaM

Pacuérisie BeIHIHHBL
10 JHATPAMME OCAN0K | MO YepTeKy pai-

HOCOM H KOPMO#H MEIIEHHS TPY30B
= du; = i Q
my=ppv;= diy = &p
1'1;= A +m= Q
MI;=M,-+M;‘I= @
1= dey+Cldu— diy) = O
sty=1 —1'= A\ -

T
1= duy = < vy =
sty =p psv; = diy = &b‘
A = A  +ama= Q‘b
Mgz = My + smyx = @
Irz — dif) ‘H:'(dlq = dxz)= ‘b?\
ﬂz o fz— frz = $
&

Mg = — oMy~ 8ty /(6t— 6t ) =$y =
A=Ay + My = ® icgs=

Moo = My + M5 =@
OHMPOIb )g

Ve = Mae /(1
r'= dl' "as_d“"ﬂuj=
I_% D4
\ )

=
o\

HP@ECKMI‘/] [IPUMEP PACYETA ABAPUWHOM IOCAIKK
CYIHA
Tabsmua 2. Pacuer asapuiinoil nocajky rennoxona “I'epou INandunosin™

HL‘XD,II,HBIE JAHHBIE OO MOBPEKICHHA.
L=144,6 m; A =19750 1; M, = -24400 1c'MM;
p= 1,025 T/™’; di = 8,20 m; dix = 8,80 m.
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Apapuiinetii oTcex Ne 4, 3aTonas10TCH TPIOM H TBHHJIEK:
Cunraem, 4T0o B paione ABOHHOIO JHA KOPIYC CY/IHA HE NOBPENKIICH.
OOLeMbl aBapuiinbiX noMemienui: v, = 5060 M
vre = 3010 m3.
Koopaunarst LT o0nemosn asapuiineix nomeniendii:  x1mp=- 6,12 m;
XTB = - 6,35 M.
Koahpuumenrs nponnuaemoctu:  prp=0.5;

'y = dicy +{{dn; Sdy)= 10,17 m
{Sf;t=l'z—f'ﬁ Im

Oy = = MY OU/(Sty— O1) =246 m |  drioy=9,65m
Doe =@’ Mg = 22526 m ditoe=10,30 M

prs = 0.7,
OTnocurensubie paccroauus LT Tp. u 8. Ned or KII: Crp = 0,458; Q
(= 0456; o
¢=05 +%. S
&
A
BeMumHb, ONPEACHIAEMEIE 1O CY/A0-
BIM JIOKYMENTAM
Pacuérnrie BennynHb 1o AnarpaMme y e pas-
OCanoK H{]EDKK%, MEIICHHS [PY30B
copwoih
E t;=9,46m dn; = M v = 5060 »°
u | m=puv;=2530m dx L 20 m
S| A= Atm=22280m N
S | My=M,+myx=-39890mm | @
B | = di;+l{dn;—diy)= 9,91 m Q
v, | =t =t"1=-045m &?\@
2 | 6=110 Q7 | du=98Im | Ov=1000x°
S | omy=pudvy=700m dicy =10,48 M
8| A=A+ Jm;=225@
S | Muz= My +émyxe 340 mu
5
™
3
=
5
e

AN

Waumpmu: foe= 10,01 M
OVag = OMae /(pr1t) = 351 M°
1'ss = Ak g H{(AHgq—diag) = 10,0
log = log—lae = 0,01 M
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[Tpumep 2

Tabmuua 3. Pacuer apapuiiHOo# nocajaku Teniuoxojia
“I"epou- INanguiosns” npu 3aTornjaeHuH oTcekos Ne 2 u 3.

o aBapun:
L = 144.6 m; A= 17880 1; M,=-17880 T;
p=1.0251/™m"; d,= 8.0 m; d,= 8.5 m;
frpias = 0,50/0,70; Hygteaz=0 65!() T13;
v,=2025m"; V;= 2595Mm".
AN
ITo weprexy pasmenienus rpysos onpeaensem adbceuucey LT MOB
ABAPHHHLIX ITOMELIEHHH: ‘b&
Xepz = 40.87 m; X2 = 40,97 m;
Xep3 = 21,58 m; Xz = 2191:\,{@

Tak xax ﬂBﬂpHHHﬂH BATCPIHHHA HpEﬂﬂUﬂDKHTﬂI@}U A0JEKHa l'lp-CIHTH B
paiione TeHigexkos Ne 2 u Ne 3, onpenenum nnou@u MX FOPH3OHTAINBHBIX
ceuenuit no opmyJe: Q
S = (v"-v')-at &
rae v u v" — npousBoabHLIE 0OBEMBI, PBIMM 3a71aCMCs JUIS pacHeTa

3
v'=800Mm’; v"=1200M"; s —Be LHOE PACCTOAHUE MEXKLY YPOB-
HAMH COOTBETCTBYIOIIHMH 3THM G@Mw, onpeaenseMsiM 1o mxane f;

P

ot'mg = 12,2 -11,3 =@M U sty =13,1-119=12m

Stag = 1200&— — 444 M7, S = IZUD];B{]{} — 333 2

Bmtmcnaem@nccy obiero ana asyx orcexos [[T npuse-
JIeHHBIX nmg%uc MO BBIPAKEHUIO:
Q% x:(ﬂl'Sl'xl"‘#z‘Sz'xz)
S My S+ 1y S,

H €ro PaccTosiHie OT KOPMOBOTO MEPNeHHKYJspa B JI0JisX L 10 BeIpake-
HHIO:

nomydaem: x=3248m; (=0,725.
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Jlansueimmii pacyer ocyniecTsiAseM Ha crauaapTHoM Onanke Ne 3.

BeJiHuMHBL, ONPEACIsSeMBIC 110 CYI0BLIM
JAOKYMCHTAM

Paculribie BENHUHHLI

10 JiHarpaMme
OCANOK HOCOM

M0 YEPTCHKY PaIMEILCHHA
Tpy30B

om'ye =L p p; Ov; =708 m°

H KOpMOii
o |t =946m dny= 11,30m | Zvi=2025 m>+2595 "
2 m; =puv=2700m di; = 7,46m
E Ay =A+my=20580m |
S | My =M+ my Xg = 60750 mu %‘
F 1) = dic,+{(dn;—diy) = 10,24 m QQ)
=8t =4 —0=-078x -
o | T ,=11,0m duz= 12,22 m | Zy6v, =650 o
E omy = p prdv;= 830 m dns =135
S| A = A+ omy=21410m Q-
'S | M= My +myx = 8760 mm C,)
E |t =diy+l{dny— dicy)=10,87 m Q.
N ot =t,—15=013n >
E | Moy =—0my-01,/(51,— 6ty) =711 m du,..=fz,n?4q'$ -
E Doy =A; + OMips = 21290 m dias=7,3
v | Mygg= My + dmgyx =83840 mm &fb
Konmpons: Q\y Zoag OV =550 3 +430 &°
V'aa = g + (e~ o =10,78 3 |

%

M3 npusenennbix

om= dmge—dm'se =3 m ‘Q®
\)’

€TOB aBapuiiHOH NMOCAAKH Cy/IHA BHJIHO, YTO HE-

BA3KA MCKJLY YPOBHEM ‘BOJbI B aBAPHIHHOM OTCEKE [, W YPOBHCM aBapuii-

HOH BaTEPIMHUH
TOM, 4TO pacy
TOYHOCTEIO

Taxk

Bpe

BEJIHYMHA Manas = 1 cM, a 5T0 CBHACTEILCTBYET O
%nunﬂeﬂ C JIOCTATOMHOM JUIsl IKCIUIYATAIHOHHBIX 1EeH
MOJKEM IIPEKPATHTH JAILHCHILIHHA pacyer.
NOPSAKOM ONPEACNSIOT NOCa/IKy aBapHilHOro CyJ[Ha 1pH 1no-
JPYIux, HeOOXOJUMBIX JUISl KOUTPOJIS OTCEKOB.

PACUET ABAPUMMHOM OCTOMUMBOCTMU

[Tocne pacuera aBapuiHOH MOCAIKK Cy/iHA €r0 METALEHTPHYECKAN Bbl-
cota MoxkeT ObITh OnpeAeneHa no cXxeme, NPUHATOH A1 pacuéra napamer-
pOB HAYAILHOH OCTOHYMBOCTH MO rpy3oBoMy iany. [1pu pacuere npunu-
MaeM, YTO NOJIOMKEHHE aBAPHHHOIN BaTEPJIHHHM W Macca BAMBLIEHCS BO/IbI

YIKE OLIPCOCIICHBL.
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PaccmarpuBas BAMBIIYIOCHA B aBapHiilbli 0TCEK BOLY Kak NpuuaThid Ha
CYJIHO JIONOJHUTENLHLIA KHAKHHA rpys, onpenensem anmiukarsl LT scna-
KO0 I'py3a NOBPENJIEHHLIX 0TCEKOB H PacCYHTRIBAEM HOBOE BOJIOH3MEIlIe-
HHE Ay, €10 Mz, C YMETOM NONPABKH Ha BAMAHME cBOOOAHOMH MOBEPXHOCTH
WHJKOrO rpy3a NOBPENIEHHONO OTCEKA BTOPOH M TPETHEH KATETOPHM W HC-
npasjieHHoe 3Hauenne anmaukars LT apapuiinoro cyna Zg,,

Ap=A+ZEm,;
Mzyy = M: +Em‘,5,--2m.-+p,,a-2ima; Q%(b
_M,, Q
B ﬁ , e (b,
— haxTHueCKas MIOTHOCTH 3a00PTHOH BOJIBI; @
3
AT f‘lf’ — OTO MOMEHT HHEPIHH TUIONIATH cmﬁ@toﬂ NOBEPXHOCTH

NOBPEMACHHOrO OTCEKa i M JUIMHOH [; W MIMpHHOH b(-bg&‘ncumﬂhnn ero npo-
JIONILHOH HEHTPAILHOH OCH. Q

Hauanenas nonepeyuHan ME’]‘H.I.IEHT[}H‘IEGK@:[GUTE CyaHa, paccuMTanHas

110 METOJTy ITPHEMA I'Py3a:
he zna,éﬁz.

rae Zmg, — anmauKaTa Mmauenma% EIEHHAs 110 KPHBLIM TJIABYYECTH H
HAYaILHOH OCTOHYHBOCTH JUIA IMEIIEHHA Ay I 0CAIKH dy. TTpH HE-
O0XOJIMMOCTH, NOJIL3YSCH B 1HEM:

hs : Ag

Qﬁ h, = T Jrae

& — BOJIOM3ME CYAHA JI0 MOBPEKACHHS;
— BOJIOH3 %%m NOBPEHAESHHOIO Cy/IHA, PACCYHTAHHOE, 110 METOY
npue

Mmg%non}rqnn u 3nagenne MLIB (h,) onpenenennoit no meroay
nucm@l Oro BOAOH3MEILICHHS.

ITocrpoenue JICO apapHiiHOIO cy/iHa, HMEIOIIENO NOBPEKIEHHBIE OTCEKH
BTOPOH MJIH NEPBOH KATENOPHH € MOMOILIO ODBIYHOrO KOMIUIEKTa CY/I0BOH
JIOKYMEHTAIHH Ha CY/IHE NPaKTHYeCKH HeBO3MOMKHO.

B ciyuae saronnenus oTceka TpeTheH KaTeropuHM NpH M3MEHEHHH yria
KpEHa H3MEHAETCH W Macca BOJIbI B MOBPEMHJICHHOM OTCEKE, & COOTBETCTBEHHO
MEHSIOTCS BCE XapaKTEPHCTHKH 3arpy3KH, IPH IIPOH3BOJICTBE paciera rno Me-
TOIy NpHema rpys3a, ¥ nocaika cyana. Takum obpazom, B HTOM ciyyae Jyis
Ka®JI0r0 HAKpPEeHeHUs CyJIHA HAJl0 3aHOBO ONPEAENSTH PABHOBECHOE 110JI0XE-
HHE H BLIHCIIATH JICHCTBYIOIIHH BOCCTAHABIIMBAIOIIHI MOMEHT.
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ITpu 3atonsienuun orcexos neppoi M Bropoi kareropuii J1CO, Oe3 yue-
Ta BAHAHMA ¢B00OHOM MOBEPXHOCTH KHUIKOTO Irpy3a MOBPEHICHHOIO OT-
ceka, MOXKeT ObITh NOCTPOEHA C MOMOIIBLIO NAHTOKAPEH WJIH YHUBEPCAIb-
HOH JIHarpaMmel CTATHYECKOH 0CTOHYHBOCTH.

CiomHOCTh 3aKII04YACTCA B YUETC BIHAHHA Cﬂﬂﬁﬂﬂ}!{lﬁ NOBEPXHOCTH
HA IJICYH CTATHYECKOH OCTOHYHBOCTH.

O0uiee BLIPp@KEHHE [JIA BLIMHCICHHA JONOJHHTEILHOTD KPEHAMIETO

MOMCHTa OT MEPCIIHBAHHA XKHAKOCTH B NOBPCACACHHOM OTCEKC BBITJHIIAT
KaK

Q
oMy, =P,|Cos@- I (@) Coslp)-d +Smﬁj (@)- Sing- d, >
0 Q%

i(¢) — MOMEHT MHEPUXH ToMmaaH cBOOOAHOMH MOBEPXHOCTH }K@m
B IIOBPEHICHHOM OTCEKE B 3aBUCHMOCTH OT yriia KpeHa ¢.

Ecau npubiamkeno onpeaeinTs nojoxkesne csobo1Ho#M PXHOCTH
KHIKOCTH B MMOBPEXKIEHHOM OTCEKE NpH HakpeneHud Ha(18°. 4 30° u BHI-
HHCIIMTD JUIA DTHX YIJIOB iy, NOCTPOHTEL NPHOIHIKEHHY QGHMDGTB ip)

M 110 NpaBuily Tpaneuuii paccuuTarh ONpEAe/IeHHbI Ipajisl, 3aKiio-
YeHHble B cKkoDKax, To MOXKHO onpeaenuTs M, Fg'anpemalms na IS u

30° 1 3aTeM BLIMHCIIHTL NONPABKH K BCIHYHH Y CTATHYECKOH OCTOMH-
YHBOCTH: ;
oM ,
oly = - T , 4 3aTeM oTkofipékriposats J1CO.

Ho paxke rakoit ynpouieHubii @b"r JUISE CY/IOBBIX YCJIOBUH CHHUIKOM
TPYAOEMOK. &

[Toaromy na cyaue an HHH By asapuiinoit JICO moxer ObiTh
[IOJIYYEH C OMOILIO BX x B8 OIIEPATUBHYIO undopmanmio o ne-
NOTOMIAEMOCTH YHHBE HBIX JIHarpamMM aBapHHHOH OCTOHYHBOCTH NpH

3ATOINJIEHHH ﬂTﬂmﬁ JOBEIX ﬂﬂMElﬂ,EHHH
CYIIOBHE JOKYMEHTH IJI1 ONEPATMBHOM OLEHKM
co@bhnm IIOBPEXIEHHOTO CYIHA.

@m creuu ¢ Tpebosanuamu [lpasun knaccuukaluuu U nocTpoii-
ux cynos Poccuiickoro Mopeckoro Perucrpa cy1oxo/icTsa Bee cy-
KOTOpLIE pacnpocTpaHsiores TpeboBaHHA K HENOTOILINEMOCTH,
,}],{)H)HHI-:[ umers Mndopmaumio o6 asapuiinoit nocanke M oCTOHYMBOCTH
Cy/IHa [IPH 3aTOIJIEHHH OTCEKOB, HasbiBaemylo Takke Mudopmanueii o ne-
MNOTOINIHCMOCTH.
HMudopmanus 0 HENOTONIAEMOCTH NpEAHAa3HAYEHA U1 OKa3aHHA Mo-
MOIIH KaluTany B ONEHKE COCTOAHHS IOBPEKIACHHOIO CY/IHA H PEKOMEH-
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Jlaly o BeipaboTke Mep no ee coxpaHenuio. B nee BKOYEHb! CBEIEHNA
0 Cy/e, ero pasMepeHusX, XapakTepucTiKax Cy/oBLIX NoMelenui, pac-
MONOMEHHH BOJOHCTIPOHHIIACMBIX [[EPEGD]}‘]K, JAHHBIE O BCEX TEXHHYEC-
CKHX CpeJCTBax, KOTOphie MOryT ObITH HCHOAL30BaHLl B Oopube 3a KHuBY-
HECThL CYJHA.

B Undopmanuu gansl peKOMEH/IAIMA KauTany 10 nojyiepxaiiio oc-
TOHYMBOCTH HEMOBPEIICHHOIO CYHA HA TAKOM YPOBHE, 4TOOB! MPH 1MoJry-
YeHMH JI0DOro pacueTHOro NOBPEXIEHHS BBINOAHAIUCL TpeDoBaHuA K
aBapuiHOH OCTOHYHBOCTH. Q

Hudopmanus 0 HENOTOMIAEMOCTH COAEPIKHT TAKIKE PE3YJILTATHI
4ETOB aBapHiiHOH MocajgKH H OCTOHYMBOCTH CYJHA IPH NMOBPEKICHH -
Goro M3 BOJOHENPOHUIEAEMBIX OTCEKOB JUIS HECKOJILKHX Hapuau;@! a-
IPY3KH Cy/aHa.

Ha cymax nocneaHHx JieT 1OCTPOHKH B HHdmpmauHH OTOILIse-
MOCTH BKJIIOYAIOT CBOJIHBIE PE3YJILTATHI PACYETOR Hermmucm cyllna

IPH 3aTOTNIEHHH moboro orcexa v Pa3IHYHBIX BAPHAHTO 3KH.
Bee PE3YJILTATEI PACHETOR, IIPHBEICHHLIC B Hu dllHH O HENOTOI-
JIMEMOCTH, BBITTOJIHEHB! 1114 JHAYEHHH K03¢¢IHI B MPOHHIAEMOCTH,

pekomenloBaHHbIX Perucrpom.

YuuTbiBas, 4TO peaiibHas 3arpyska c}f,u@mumm' 3HAYHTENIBHO OTJIH-
4aThCs OT CXEM NPHHATHIX NIPH pacyerax cocrannenus Undopmanuu o
HEMOTOMJIAEMOCTH, & 3TO BO MHOTHX C X AENacT HEBO3IMOMHLIM €€ HC-
MoJL30BaHUE JUIS pacuera napame; NOCA/KH M OCTOHYHMBOCTH CyJHa
MPH €ro MOBPEXKIEHUH, BCE CY 3Hple cyjaa Mopdnora Obin obecrnie-
yensl OnepatuBHoit ungop el o HemoronaseMmocTH. Tpeboanusa K
Oneparusnoii undopm HEMOTOILIAEMOCTH MOPCKHX CYXOrpy3HBIX
cynos, PJ1 31.60.2?-8%‘(@1 JIEHbl HHCTPYKTHBHLIM ITHCbMOM MM® Ne 22
ot 7.02.86 r. Cpok nieHus B gedcreus ycranosnen ¢ 1.01.87 r.

C nomMonibio paTHBHOH HHQOPMAIHH BO3MOXHA OMNEpPaTHBHASA
onenka cnc'mnﬂ%a JIHA B CIIY4ae €ro NMoBpPeMACHHA C Y4eToM ero hakTu-
yeckoi 3a

Olw 1as uudopManus 0 HENoTOINIAEMOCTH BKIOYaeT B ceba
onepa LI  MJIAHIIET KOHTPOJAA OCTOHYHBOCTH M HENOTOILIAEMOCTH
Cy/IHAa HHCTPYKIIMHM, paboune rpaduku M yHHBEpCANLHbIE HarpaMMsl asa-
pPHHHOH OCTOHYHBOCTH,

Oneparusabiii nianmer npeacrasaser coboit yeprex 1300 x 800 mm,
He DoJiee, HaHECEHHBIH HECMBIBAIOIEHCA KPACKOH WIIH JPYTrHM criocoboMm.
[Tnanmer pasmeiaercs Ha nepebopke X00BOr0 MOCTHKA M HCIOJIB3YeTCs
JUIS PELIEHHs DKCIUTYATAHOHHBIX W apapuiinbix 3anay (puc. 88, 89 u [Tpu-
noxenue 1).
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B Bepxnei yacTy mianieTa CXeMaTH4YeCKH NoKasaH npojoabHbIH pas-
pe3 cyana, a npu HeoOXOAMMOCTH H IJIanbl rpy308beIX nany6. [Moa numu B
TabnuuHoi dopMe NpHBENCHBl XaPAKTEPHCTHKH BCEX CY/IOBLIX MOMEIE-
HHi, UCTIOJNIL3YEMBIX [PH COCTaBIEHMH rpys3oBoro miana. B otjaensnyio
Tabuuiy 3anocares nannbie 0 pakTHuecKkoi 3arpyske cyina B peiice.

Ha ueprex 1mpoAoJibHONO paspes’a cyjiHa B CHEUHAILHO HaHECEeHHLIE
NPAMOYTOMBHHKH 3aMUChIBAIOT KOA(PUIMEHTH NPOHUIIAEMOCTH COOTBET-
CTBYIONITHX I'PY30BBLIX TOMENIEHHH, PACCYHTAHHELIE C YYETOM HX 3arpy3KH.

[Ton weprexoM MNPOAOIBHOTO pa3spesa Cy/AH4, MOJ KaxuAbiM BOAOHE:
IMPOHHIIAEMBIM OTCEKOM, HAHECEHL! OBAJBI, a4 MOJI BOJOHENPOHHIIAEMEI
nepebopkamu kpyru. Huxke stux obo3HaueHuii HaHeceHa HAJIKUCh “ﬁ%
aynpexcienue ob onacHocTn™. >

B 3aBHCHMOCTH OT pe3yJILTATOB OLEHKH aBapHiltHBLIX nocaj OCTOi-
YHBOCTH CYJIHA, TIPH 3aTOIUIEHHH KOXAOr0 M3 BOJOHENPOHHIIAEMLIX OTCe-
KOB HJIM 11aphl CMEXKHLIX OTCEKOB, KPYI'H H OBaJILI 38K @Emm'cﬂ Kpac-
HBIM HJTH 3€JIEHBIM I[[BETOM. 8 1

Kpacuslii 1iBeT npeaynpexiaeT cy10BOJAHTEs O , 4TO NPH JaHHOH

3arpys3Ke 3aTOIJIEHHE COOTBETCTBYIOIIETO OTCEK 1apbl CMEKHBLIX OT-
CeKoB NpUBeAeT K rubenu cyana.
Ecnu npu noBpexJieHHH €CcTh HEKo BEPOATHOCTh COXpaHEHHH

cyJina, TO COOTBETCTBYIOUMH Kpyr H.nu@ 3aKpalIMBAIOTCH YACTHYHO
KPacHbIM W YaCTHYHO 3€JIEHbLIM I[BETa .

Eciu npu 3aronieHHd oTcexa @nnﬂ COXpaHAET JOCTATOUHBIH 3amnac
MJIABYYECTH H OCTOHYHBOCTH, 1@: TBETCTBYIOIIHE OBAJILI HIH KPYTH 3a-
KPaUIMBAaIOTCH 3€JIEHBIM 1B

B npasoit vactu nna pacnofokensl rpadukH A0cTaTOuHO aBa-
PHHHOH MJaBy4ecTH W OCTOHYHMBOCTH CY/IHA, [EPEYEHb IEePBOOUEPEIHBIX
NEeHCTBHH T1IPH 1O CHIH npobouHLI.

Taxum obp NepaTHBHLIA UIAHIIET COAEPKHT BCe HeoDXOHMBIC
CBEJICHHUA 1O zéip 3K€ Cy/IHa B paccMaTpuBaeMOM peiice, a Takike cBejie-
HHS O COCT @( CyJIHA NPH MOBPEXKAECHHH H 3aTOIIEHHH OTCEKOB.

One %ﬂumﬁ TJIAHIIET 3aMeHseT HHPOPMAIHOHHYIO JIOCKY HArpy3KH
H ucn&mcm cyaua, Tpebyemyro HEXKC.

B uncrpykuuu no pabore ¢ Oneparusioii wudopmamueii o nvenoron-
JIIEMOCTH BKJIIOUYEHB! ONHCAHHE IJIAHIIETa W BCIOMOIraTEeJLHLIX MaTepHa-
JIOB JUIA OLIEHKH aBapHiHOH MOCcaj/lki U OCTOHYHBOCTH Cy/Ha, PeKOMEllj1a-
IHH MO0 pacuery KO3(pHIUHEHTOB NPOHHIIAEMOCTH IPY30BBIX MOMEIEHH
NPH NEPEBO3KE PAIMYHBIX I'PY30B, OCHOBHBIE M0JI0keHHs o bopube 3a
WHBYHECTh CY/IHA U PEKOMEHIALIMH 110 €0 CHPIMJIEHHIO.

B MHCTPYKIHK JlaHbl METOJMYECKHE YKazaHMs 110 CaMOCTOATEILHOMY
BBIMOJIHEHUIO PACYETOB HEMOTOMIAEMOCTH M NPHBEAEHBI NTPUMEPHI TAKHX
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pacueTos,
B kauecrse BCHOMOTaTelLHBLIX MAaTEPHAIOB B HHCTPYKIMIO BKIIOYEHBI
rpaMKH JOCTATOYHOM NAaByHCCTH M OCTOHYHMBOCTH IPH 3aTOIJIEHHH OJIH-
HOYHBIX OTCEKOB, PAacnol0MKEeHHBIX HA NJIaHILEeTe W npuiaaraercs Habop pa-
Oouux rpadukos aBapHiinoi nJaBy4YecTd M aBapuidHON 0CTOHYHBOCTH, I10-
CTPOCHHLIX IJ18 CJIY4YACH 3aTOINICHHA KaAaa0ro i3 OTCEKOB CyllHa H ICHJKJ],Oﬁ
napsl CMEKHLIX OTCEKOB M Habop yHHBepcaiLHLIX JAHArpamMM asapHinoi

OCTOHYHBOCTH.
Bee rpadukn asapuiinoil niasyuectu (puc. 90) nmoctpoessl ne

IPHHITHITY (b
N

b %ﬁf
2009 : 62008
07} {eaer
o) fﬂ?ﬁ'f
/) {36000
oy p ooy
J.PML_ S
Joag Josg
bl ooy
2608 26060
24009 - me M"'# pn.ir;:% 4 ‘ Hepp

cppmicmers f A
200 6 e
i 1
- "
Li nLJ_ g g b g b 5 B b g i o .t 1 ‘d"I‘J' 1 ."ﬂz. 1 .d"|-‘f. L ,J‘F. i #ﬂl_:i
~§80-4, J67 B I0) 30 ~200 250 04P -220 <200 WF - 160 -0 720 - 100 ~OF 00 - 48 &0

@ Puc. 90. l'pahuk aocrarounoi apapuitHOMN niaBy4ecTH

— 110 OCSAM KOOPJIMHAT OTJI0KEHBI BOAOHIMEIICHHUE CY/IHA U €r0 CTATH-
YECKUH MOMEHT OTHOCHTENBLHO IJIOCKOCTH MUAE/L-LUNIAHr Oy T4,

— Ha noJje rpaduka HaHeCeHbl KPHBbIE MOCTOAHHBIX 3HAYCHHHA CpEeHHX
OCa/IOK CyAHA, MOCTOAHHBIX AH((EpPEeHTOB W NMpe/e/bHbIE KPUBBIC, COOT-
BETCTBYIOIIMC (UKCHPOBAHHBIM 3HaueHusM koodduuuenra npoHu-
naemoctu orcexa, = 0,8; 0.9; 1.0.
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['pajpux pocrarounoil aBapuHHON nJasydecTd Cy[HA OTIMYAETCH OT
pabounx rpadukoB apapuiiHON muasyuecTd ToJILKO GOPMOI NpeneasHbIX
KPUBBIX.

Jus paborul Ha I'paduke nocratouHoi asapviHOR nuasyuecTH Ham
HeoOX0AMMO 3HATH 3Ha4eHns Ko dulHenTa npoHKHIIAEMOCTH 4.

Tabnuuusie 3nayenus KodPPUUHEHTOB NPOHHUIAEMOCTH I'PY30B SABIA-
IOTCA CPE/IHHMH M COAEPIKAT NOrpelIHOCTH, KOTOPHIE OLCHUBAIOTCH BEH-
yunamu £ 0,1 gis cpeanux snavenuii g or 0,7 o 0,8 1 sesnunnoii Omu3-
KoM K Hymo s 3Ha4venuid u ot 1,0 u ot 0.4. Q

Haubospiniee 1 HauMeEHLILIEE 3HAYEHUS § ONPEAEISIOTCS 10 ero
HEMY 3HAYEHHIO C MOMOIIBLIO HMeeMoil. JlnarpaMmel norpenrHocTed & ¢-

huuuenta nponnuaemoctu (Puc. 91). @(8‘&
Q .

10
29} Haudosbtu e snavenie j P )
& \ M L
7 £
Q‘:&*—
LS R A
/ @ ¢ Gpednee arevenve
g6} /) <
y N
Al \
5 &9 Haumensuee Inavenue U
Wl ZRETT
L) mﬂ

@Qﬁ 4 A g7 48 g7 A ﬂqu:&‘frer

Puc. 91. Jlnarpamma norpemrocteit kodduimeHTa npoHniEaeMocTt

Bribpas tabiuunoe (cpeanee) 3HaueHHe |1 BXOJHM B JIHArpaMmy To-
rpemHocTed Kod(hGHIHEHTOB NPOHKIIAEMOCTH.

Hanecs 3nauenue p Ha Jlnarpammy, Touka A, cHUMaeM 3HAYEHHS HaH-
Oounpiero (rouka B) u HauMenbinero (Touka C) 3HAYEHHA 4.

Onpenenus snauenne p nepexoaum Ha I'paduk nocrarounoil asapmii-
HO# naByuectu (puc. 90).

Ha rpadmuxe no 3nauenuio cpeaneit ocanxu d,, (nonyerum d,, = 9,2 M)
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1 uddepenty (nonycrum = -1,8 M) Hanocum Touky A.

Ecnu HaneceHHast TOYKA HAXOAMTCH HHIKE NpEACiLHON KPHBOI, cooT-
percrayionei GoibieMy M3 BOIMOMKHBIX 3HAYEHHWH K, ONPEIEICHHOMY C
nomouslo Jlnarpammsl norpemHocted koagduunentos (touka B, u =
0,7), To B ciy4ae NOBpeXACHHA CyAHO OyAET HMETh NONOKUTENIbLHbIH 3a-
nac naasy4ectd 311 u see npamoyronsnuky 311 na Oneparusnom naane-
TE OKPALIMBAIOTCA B 3€JICHBIH LIBET.

Ecnu nanecennas touka A Oyjaer pacnosiolkeHa BbllIE NPeAe/bHOH
KPHBOH, KOTOpas COOTBETCTBYET MEHBILIEMY 3HAYCHHIO i, TO ITO 03HAYAET,
YTO B CIIy4ac 3aTOIJICHHA paccMaTpHBacMOoOro OTceKa CyJJHO NNOTEpAaeT @-
By4ecTh W Ha [lnanmere coorsercrByiommii npamoyrosusuuk 311 .QQBM
“Ilpeaynpexentre 00 onacHOCTH” 3aKpallliBalOTCA B KPACHbIH u@‘

AHANOTHYHBIMH SBJIAIOTCS PHHIKIILI TOCTPOCHUS H UC OBAHHSA
rpadukoB Jlocrarounoii apapuiinoii ocroiiuusocty (Puc. 8)..

fo | &

2,5

] e Landl

e — ]

f : T : s ; s \H\\.
ocmouwubacmu v Baswecmy wedobpexcdennozs Cyam\gi‘:%\j\:@*i‘(;:
AR N RN SN AR
& 7 8 g 10 el

Puc. 92, I'padmk pocrarounoil apapuiinoil ocroiiumsoctu
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Ha stom rpaduke 1o 3Ha4CHHAM CpeiHel ocalku d, H METaleHTPHYe-
cKk0il BeicoOTe A HAHOCHTCS TOuKA A, cooTBEeTCTRYIONIAs Harpyske “CymaHo
na orxon” ( dep = 8.4 m; h=1.1m, Touka A).

Ecnu sTa TOuKA OKAXKETCH, PACIONONKEHA BhIIIE KPHBOH COOTBETCT-
Bylouieii nanbosiblieMy 3HAYEHMIO 4, TO aBapuiinas OCTOHYHBOCTHL CyJHA
[pH 3aTOMIeHHH ojHoro moboro orcexa obecnevena. B atoM cnyuae Bce
NPAMOYTONILHHKH PACYeTHOro 3navenus ocroiumpoctd P30 orcekos na
[Inaninere 3aKpallvBalOTCs B 3€JEHbIH 1BET H HHKAKUX JAPYTHX JeHcTBHi
MPOU3BOJAUTH HE HAJO. Q

Eciu Touka 4 oka)ercst pacnoiomeHHoH HHKe KPHBOH 3HAYCHUSHIL TO
ITO 3HAYMT, YTO ABApHiiHAd OCTOHYMBOCTH HEJOCTATOYHA W ee yer
MPOBEPHTE JIIS KAMI0T0 BO3MOMKHOI'O ClIyuas 3aTOTICHHS. S

Jlna nprOAHKEHHOr0 NOCTPOEHHS JHATPAMMBI ETETI%&\]I? OCTOH-
YHBOCTH MOBPEXKIAEHHOIO Cy/iHA NpeaHa3sHa4enbl Y HHBEpCaIbHbIE [IHa-
rpaMMel apapuiiHoi OCTOHYMBOCTH, MOCTPOEHHLIE B @ YAHHATAX yria
KpPeHa M MJied cTaTHueckoil ocroiiuusocty (puc. 93)

>
&

24

ai

82
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3

-4z
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- E J |
Jogas
& 260
A 72000
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Puc. 93. YuusepcansHas auarpamMma asapuiinoii octoifuMsoci
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Ha nuarpamme naneceno cemecTBO KPHBBIX, PACCUHTAHHLIX JUIS pas-
JIMYHBIX NOCTOAHHBIX 3HAYCHUN BogoM3MellcHunA. Takue JdHarpaMmel BLI-
MOJIHAKOTCH LI Kaxnoro cyaoBoro OTCCKa H A pPasjIHYHBIX JHAYCHHH
KO3 HHUMEHTOB NPOHKUILAEMOCTH M (PHKCHPOBAHHBIX BEJIMYHMH KPEHSALIEro
MOMCHTA, M,q, = My, OT HCCHMMCTPHYHOIO 3aTOMJICHUA LHCTCPH.

[Ipu nocrpoernn JJCO nospexieHHOro cyjina nocieioBare/nbio Bbl-
NOJHAIOT rpaduueckyio HHTEPIOMALKIO N0 BOAOH3MEIICHHIO, K0d(duun-
EHTY IPOHHIIAEMOCTH OTCEKAa M MOMEHTY M, KOOPAMHHPYH NOJIOAKEHHE OCH
JiHarpaMMmbl ¢ Y4€TOM 3anaca aBapuiHOH OCTOHYHBOCTH, I0J KOTOPBIMN
MOHHMAIOT npesebiineHue MI[B HenospexjaeHHoro cyaua Hai ee Muu{b%»

MaJIbHO OOIIYCTHMBIM 3HA4CHHEM.

CyjoBojurenu B nosceanesHoi ceoell pabore oKLl pymn@aa-
BATLCA TPEOOBAHHAMH H PEKOMEH/IAlMAMH, H3NIOKCHHBIMHA B P 60.27-
85. “TpeboBanus K oneparuBHOi MupoOpMallMH O HENOTOIISEMOCTH MOp-
CKHX CYXOrpy3Hsix cy108”. Heo6xoaumo rakixke NOMHHTE, W10 Oneparus-
Had uHdopMaludg O HEINOTOIJIAEMOCTH NMO3BOJAET xaqi'vﬁeﬂﬁﬂ OLIEHHUTh
COCTOAHHEC CYIHA [IPpH MOJYYCHHH HM HHB]]EH{[[EHHI‘@{) C € NOMOUILIO

HEJb3s ONPCACIHTE YHCICHHOC 3HAYCHHE napamc%@ aBapuiinoii nocanku
H OCTOHYHBOCTH NOBPEKAECHHOIO Cy/IHA. @
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5 YACTBL VI
OCTOMUYMBOCTEL [OBPEXIOEHHOT'O CYIHA

TPEEOBAHMSI K SJIEMEHTAM OCTOMUYMBOCTM NOBPEXIEHHOTO
CYIOHA

[Ipn HOPMHPOBAHHWH OCTOHYHBOCTH NMOBPEMAAECHHONO Cy/IHA TIPHHHMA-
IOTCA JIOMYIEHHs N0 pasMepaM MoBpex/ieHui 1 kodduiHenTam npoHu-
1aeMocTH, npeaycMorpennsie B yactd 5 Ilpasun Perucrpa, n.n 3.1; 3.2;
3.3.

TpeboBanus K OCTOHYHBOCTH MOBPEIJAECHHOIO CYAHA CHHTAIOTCH BbI-
MOJIHEHHBIMH, €CIH NMPH NOBPEXJACHHH W 3aTOMJIEHHH OAHOTO WM 6on sb(b'
OTCEKOB B 3aBHCHMOCTH OT (hakTopa JelieHusl Ha OTCEKH, NpPeaycMm
HOI'O [POEKTOM PACHPENENeHUs Ipy3a, pasMepa NOBPEKICHUS H K -
LIHEeHTa NMPOHULAEMOCTH, OYAYT BbIMOMHEHB! TpeboBaHK4, usze B
yactH V “Jlenenue na orcexn™ Ilpasun Poceuiickoro mopcko eruerpa
CYAOXO0JICTBA: ’

1. Havanenas meraneHTpHveckas BbICOTA CyY/AHA B Q})lE‘iH{)ﬁ CTaHH
3ATOTUIEHHS JUIS HEHAKPEHEHHOIO NOJOXKEHUs, oI JIEHHAs METOAOM
MOCTOAHHOIO BOJOH3MEIIEHHS, 0 TIPUHATHS M 0 €e YBEIHYEHHIO,
JiomkHa ObITE He MeHee (, 05 m.

2. Yron kpena npu HECHMMETPHYHOM :E@EHHH OTCEKOB_JI0 NMPHHS-
THA MEp MO COPAMIIEHHIO CYJ[HA W JI0 Cp BAHMUSA IMEPETOKOB, HE JI0JI-
WEH npessinars 20°. %»

0

AN

3. Yron kpena npu HecHMM M 3aTOIJIEHHH OTCEKORB, NOCie
MPHHATHS MEP TIO CHPSIMIIEHHIO c;& nocne cpabaTsiBanus MEPeTOKOB,
HE JI0JKeH npeBbiaTs /2°,

4. Apapuiinas Barepiu 0, B MIPOHECCE U TIOC/IE CPAMIIEHHS CyHa

L,-10
15

JOJUKHA NPOXO/IUTD, Heil mepe, na 0,3 m wim B 0.1+
QN R
CHMOCTH OT Tuw MEHBIIIE, HW#KE OTBEepCcTHH B nepebopxax, naiybax u

, B 3aBH-

Goprax, uepes LI€ BO3MOMKHO JaibHeHlee pacnpoCTpaHEeHHE BO/IbI
10 CYIHY.

2 @ STTACCAXKHPCKHMX cynos, no cornacosanuio ¢ Poccwuii-
CKHM KUM PErucTpoM cyl0Xo/1¢TBa JUIs HEHAKPEHEHHOTO CYy/IHa B KO-
HEeY TA/JMH 3aTOIJICHHUS, MOXKET OBITh JIONyHEHa NOJIKUTENLHA Me-
rauenTpuueckas Boicota, MEHBIIIASL 0,05 m, ¢ Tem yclioBuem, 4To aua-
rpaMma CTaTH4eckol OCTOHYMBOCTH MOBPEXKIECHHOTO CyAHA OyJIeT WMETh
XapaKTEPHCTHKH YOBJIETBOPSIONIHKE CHEAYIONIMM TPeDOBaAHHAM:

— JHarpaMma CTaTHYeckoil OCTOHYMBOCTH [OBPEKIAEHHOIO CyjAHA
JIOJDKHA HMETh JOCTATOMHYIO MJIOIA/L YHACTKa C MOJOKHTENbHBIMH 1€~
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YaMH, [IPH ITOM, B KOHEUHOH CTA/IMH 3aTOIJICHMA, 110CIIE CHPSMIIEHHS CY/l-
Ha, Oe3 yyera cpabarbiBaHUs NEPETOKOB, NMPH CHMMETPHYHOM 3aTOMNJICHHH
OTCEKOB, MPOTHKCHHOCTh Y4aCTKa AHArPaMMbl € NOJOKHTELHLIM M1JIe40M
(c yuerom yria sanmBanus), 10kKa ObiTh He Menee 30°;

— B KOHEYHOH CTaJlHH 3aTOIUICHUS, NOCHE CNPAMJICHHA cyaHa, Oe3 yue-
Ta cpadarniBaius NEPETOKOB, MPH HECHMMETPHYHOM 3aTOILICHHH OTCEKOR,
IPOTHKEHHOCTD HOJNOKHTENBHOTO YHACTKA JAHATPAMMBI € MOIOKHTEIbHBIM
miedeM (C yMeToM yria 3aiuBanus) AomkHa ObiTh e Menee 20°;

— 3HAYCHHE MAKCHMAJILHOT'O TUIe4a JIHarpaMMbl CTATHYECKOH OCTOHYH-
BOCTH, B Npejenax NpOTSEHHOCTH YKa3aHHOH Bbille, J0/bkHA ObITh HE &
menee 0,/ m; o)

— B NPOMEKYTOUHBIX CTAJHAX 3aTOMJICHHS MaKCHMAILHOE IIEY0 I@-b
IpaMMbl CTaTHYCCKOH OCTOMYMBOCTH JI0JKHO ObITE HE MeHee (0,0 a
MPOTAKEHHOCTD €€ NOJIOKHTCILHONH 4acTH — He Menee 7°, >

TPEBOBAHMSA K OCTOMUMBOCTM MOBPEXIEHHOT'O
MACCAXMPCKOTO CYIHA - \J

Jlns naccaykMpeKoro cy/iHa asapuiinasn DC’[‘Uﬁ‘IHHQbTI: JIOJDKHA 1TpoBe-
PATECA B NPE/NOIOKEHIH, HTO BCE NACCAKMUPH CTOIL; HanboJiee BLICOKO
PACHOIOAKCHHBIX JOCTYIHBIX UM najiyfax.

TpebGoBanus kK OCTOHYHBOCTH NOBPENIE] CY/IHa JIOJDKHBI BLITIOJI-
HATLCH TIPH 34aTOINIEHHH OOJHOI'O Jnoboro Ka AJ1a CYJJ0B ¥ KOTOPbIX
snayenne N menniue wiam pasio 600 «Q\upn 3aTOIJIEHHH JODBIX JIBYX
CMEKHBIX OTCEKOB, Y KOTOPbLIX 3HAYe pasno Hix boneie 1200.

TpeboBanus kK OCTOHYHBOCTH PEKIACHHOIO MACCAKHPCKOro cynHa
CUMTAIOTCS BLINOJHEHHBIMH n@lc I0BHH:

1. HauanbHasn merauet CKas BBICOTA Cy/HA B KOHEYHOH CTajHH
JAdTOINCHHA AJ1d HCHAK HOT'O MOJIOMCHHA, ONPCICICHHAA MCETOOOM
MOCTOSIHHOIO BOAOMAMCINCHUSA, JO NPUHHATHA MEp 110 €€ YBEIWYEHHMIO,
nokna GbiTh ne mehee 0,05 m, wun 0,015 By/F, .

2. Yron k DI]JH HECHMMETPHYHOM 3aTOILICHHH OTCEKOB Cy/iHa, 10
IPHHATHA M % €ro CHpPSMIIEHHIO M JI0 cpadaThiBaHHs MEPETOKOB, HE
JIOJDKEH 11 wars 15°.

3. Y& Ha, NIPH HECHMMETPHYHOM 3ATOILICHHH OTCEKOB CyJiHa, 110~
cie THA MEp K CHPAMJIEHHIO CcyiHa W mocie cpabatbiBanus nepero-
KDE,& AOJEZKCH ITPCEBBILTEATL ™ IIPH 3aTOINICHHH OJHOT0 OTCCKd H HE bosiee
12° npu 3aTorienyy ABYX H D0JIee CMEKHBIX OTCEKOB,

4. Bpems crpsamMJeHHs NOBPEKAECHHOrO cyina, HeodXo/uMoe IS Bbl-
NOJHCHHUA YKa3aHHBIX BbILLIE YCIOBHH, HE JO/KHO npesbiiars 10 mun.

5. B npoMexyTO4HBIX CTAIMAX 3aTOMJICHHS MIIH CHPAMJICHHA, KDEH HE
JIoIBKeH npesbimars 200°, a MAaKCHMaIBHOE [J1EY0 JiHarpaMMbl CTaTHYeCcKoM
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OCTOHYHBOCTH JI0JKHO ObITh He MeHee (0,05 M NpH NPOTHKEHHOCTH NOJIO-
KHTENLHOTO YHacTKa JuarpaMmel He Mmenee 7° .

6. Apapuiinas BaTepIMHMS 1OCHE CNPAMIIEHHS CY/IHA, a JUIS CllyYaes,
KOrla CnpAMIJIEHHE HE MPOH3BOAHTCA TOC/E 3aTOMJICHHS, JIOJDKHA MPOX0-
AMTH HKe nanybnl nepebopok BHe paiona 3aToNIeHus.

7. luarpaMmMa cTaTHYECKOH OCTOHYHBOCTH MOBPEKJIEHHOrO CY/IHA MPH
HECHMMETPHYHOM 3aTOIUIEHHH JIOJDKHA MMEThH YYACTOK ¢ NMOJOKHTEILHbI-
MH TUJIe4aMH TIPOTSIKEHHOCTHI0 He Menee 20°, u3MepsieMbIMH OT 10JI0Xe-
HHH pPABHOBCECHH KaKk o0, TAK H 1nocne IIPHHATHH Mﬁp Mo CHNpAMIICHHIO H
/unu/cpabaTsiBaHKs EPETOKOB. >

8. Inomans yvacTka JHarpaMMsl C NOJOXKHTENLHBIMH q@?&m
nosmkna oeiTe He Menee 0,015 m.pao. Dra nnow@ns Hsmepsm@a yua-
CTKE AuarpaMMbl MEXJly YIrJIOM KpeHa, mmnermymmer%@nmxenum
pPABHOBECHS CYJIHA, U YIJIOM 3aJIABaHUS MJIH yriom 22° 3aTOTICHUH
OJIHOT'O OTCEKA, HJIH yrioM 27° npH 3aTONJIEHHH JIB 1 Gonee cmec-
HBIX OTCEKOB, CMOTP# 10 TOMY, KAKOH U3 3THX YO i‘éﬁame.

9. Ineyo auarpaMMsl craTHYecKol ocToiy M B Npenenax mporsi-
HEHHOCTH, YKa3aHHbIX B 1L, 7, 8 nomkna Ouiph e menee Donbinei us pe-

JTHYUMH: %%

a). 0,1 M uim 6225{\? ;’ + 0,04 m.

ITpasuna Perncrpa tpebyror bl [IPH NIPOEKTHPOBaHKMK cyana Onua
paspaborana “Undopmaius 'Q}apuﬁtmﬁ OCTOHYHBOCTH H TMOCAIKE Cy/1-

Ha” ¢ MOMOUILIO KOTOPO# Q TAH CMOMET YUHTBRIBAThH TpeboBaHus K He-
NOTOILISIEMOCTH H np@a HeoOXoAHMbIE MEpBI 110 COXPAHEHHIO T0-

BPEKACHHOTO ﬂ}’}llii{&

O
N

S
&
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