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BBEAEHWE

pdeKTHBHOCTE PYHKUHOHHPOBAHHA HAPOAHOIC XO3AMCTEA B 3HAUM-
TellbHO# CTeleHH CBA3aHAa C OpPTraHA30BaHHON H GesonacHoil paGoTofl TpaH-
CROpPTa, B TOM YHCJI@ PEYHOTO, KOTOPHIH HrPaeT 3HAYHTEILHYIO PONE B 06ec-
“eHHH MepeBo3oK, ocobenHo B pafionax CubupH, aabuero Bocroka M
Kpafinero Cesepa. BaxkHas poib NPUHAZNEKHT €My B JOCTAaBKe I'PY30B U
. BACCAKHUPOB TIO MaJbiM pekaM. [ls nepeBo3oK HCMOAL3YIOT TPY30BLIEe Ca-
MOXOIHBIE CYHA, OYKCHPHI-TOAKAYH, HECAMOXOAHbE cyHa (6apxi), macca-
JKHPCKHE M TYPHCTCKHE TENJIOXOAH, PeioBble # BCROMOTATENbHLIE CYHA.
PasBaTHe 3KOHOMMKH Tpe6yeT CcOBepIIEHCTBOBAHHA KCIAYATALHOH-
HOH JeATe]bHOCTH, COKPAlLeHHs MPOCTOeB CYJA0B, [IHPOKOTO NIPHMEHeHHS
NporpeccABHHX (OpM OPTaHH3ANHH TPYAAd. DTOMY CHOCOGCTBYIOT YIYY-
LIeHHEe MOPEXOJHBIX H 3KCNYaTALHOHHO-3KOHOMUUYECKHX XapaKTepHCTHK
CVI0B, MOBLULEHHE HX TEXHHYECKOH BOODPYKeHHOCTH.
Heob6xonumyio sddexthBHOCTE paGoThl 00YC/IOBAHBAET HAYYHO-TEXHH-
#CKHIt nporpece, OCHOBHBIE HANPABJ/EHHA KOTOPOTO 3aKAOHAIOTCA B 110~
hiIeHHH MOWHOCTH ¥ TPY30MONBEMHOCTH CYL0B, ABTOMATH3AUHY YIIpaBJe-
< ¥ TIABHOW 9HepreTHYecKol YCTAaHOBKOH, NMOTPY3KOil H BLITPY3KOd rpy-
-4 # ABTOCIENKoH, sxcnnyatanyH ¢uiorta 6e3 MOCTOAHHOR BaXThl B MAiLHH-
HRIX OTAENEeHUsX, Ge30MacHOCTH TiaBaHus Grarofaps NpHMEHEHHIO COBpe-
MEHHOTO pajHOHaBHrauuoHuoro obopyioBauHA. JannHeflulee pasBHTHE
nWIVHET TepeBo3KH B COMbLICIPY3HLIX TOJNKAeMBIX COCTaBAX HAa Maru-
CTpa/ibHBIX MYTAX M B HarubGaeMelX COCTABAX Ha ManaeiXx pekax. C 3Tol
HEJbI0 YBEJHYMBAIOTCA TEMIIBI CTPOHTENBCTBA CYXOTPY3HBIX H HedTera-
NUBHBIX GapiK, OYKCHPOB-TONKAYeH ¢ MAJLIMH ocafkamu. [lna BoxIeRus
TOJKAaeMbiX COCTABOR N0 JIazomeKoMy HOHeMKCKOMY o3epaM W B IpUGpex-
HOM TNTABAHHH CO3AATCA ClelHalbHEe aBTOCUENHEIe YeTpoiicTBa,
[pHopuTeTHOE pAa3BATHE TIGAYUAIOT CAMOXOJHHE TPY30BHE cylJa cue-
UIAHHOTO DeKa — Mope NiaaBaHusA. B 3sxchnnyaranHm HaxofuTcs OKOJO
2 ThIC, TAKHX TeNJIOXOKOB, B TOM YHCJe oKoso 400 HermonbavioTes B 3arpa-
HHYHOM TMTABAHUH.



[locroanno nRoBoiaeTcs KoMdpopPTaGeqbHOCTh NACCAXHPCKHX CYAOB
Onarofaps NPUMEHEHUIO HOBLIX OTIEJOYHBIX MATEPHANOB, COBPEMEHHOH Me-
Gean, 060pyAOBaHHA H YCTPOHCTB.

Baxneifimelt ofulerocyrapcrseHHod 3ajauell ABJAAeTCH OXpaHA OK-
pyXawulell cpeiH OT NPOX3BOACTBEHHOH AeATeNBHOCTH BOAHOIQO TPaHC-
nopra. OcCHOBHbBIMH BHIAMH 3arpsi3HeHHH NOpPH 3Kcnayarauusu d¢aora
ABJAIOTCA X034fcTBeHRO-0TOBbe ¥ Hedrrecodepaline BOAH, CyXo#
MYCOD H DMOIeBHe OTXOAB. C UeNbl0 NpejOTBpaleHHs 3ArpA3HeHHs
BOJHLIX OaccefiHoB TpaHcmopTubif (aror oGopyayior cucreMaMH cbopa
H HaKONJIEHHS CYIOBHIX 3arps3HeHuil ¢ nocjieldyouieil nepejavedi ux ua
yTuau3anno. C 370fl He/ b0 MOCTPOSHH Geperobhie CnelHa H3UPOBaH-
HHe NPHYATH JJsl IPHEMa © CYJ0B CTOYHBIX BOJ H CYXOro Mycopa, ILia-
BYYHe CTaHLMH OYHCTKH HepTecoAepKallHX BOL, a Takme cyAa-clopilH-
ku THna OC, obecneyuBaiomue c6op ¢ Tpancnopmoro ¢roTa Beex BH-
A0B 3arpsA3HeHHH.

Kpynuhie maccaxHpcKHe U rpy30Bbe CyAa 060PYLVIOT TAKHKE aBTO-
HOMHBIMH CYAOBBIMH MPHPOAGOXPAHHHMH YCTAHOBKAMH, CepHHHG H3ro-
TOB/JIACMBIMH Ha NPOMBILLTEHHBIX NpeANpHATHAX KoHuepHa «Pocpeu-
$p10T», KOTOpBHIE N0 CBOMM TeXHHUECKHM XapaKTepPHCTHKAM OTBeYawT
Tpe(HOBAHHAM KOHTPOJHPYIOUIHX OPraHOB.

Eille 0AHHM BHJIOM 3aTpA3HEHHA, BHOCHMKEIM B QKDVKAOMYIO cpely
NpOH3BOACTBEHHONA REATENBHOCTHIO PEUHOTO TPaHCMOPTa, ABJAAKIOTCH aBa-
pHiiHble pasadBe HedrenpoaykToB. C uenblo H3GeXaHUs Pa3NHBOB B
nociaefHHe TOAb KOpilyca TdHKepoB H HedTeHaJHBHHX {apiX AenaloT C
ABOHHLIM JIHOM H ABOHHHMH (OpPTaMH CO BCTPOEHRBIMH GajKaMH H UH-
JuHIpUUYeCKEMH o6oaoukaMH. Bee camoxoanble cyaa oBOpY/LOBAHH CH-
CTEMAMH 3aKPHITOrG NPHEMA TOMJKBA H  MAacha, HCKIOUAOUWHMH  HX
yTeyky MpH 3arpaBKe.

Besonacuas u spdexkTuBnag padora Gaora obecneunsaeTcs INaBCOCTA-
BOM, HMEIOILMM I1YOOKHe 3HAHHSA Pa3IHYHBIX KAYeCTB Cy]4a, HX 3ABHCH-
MOCTH OT (JOPMBI, MATEPHANTA H KOHCTPYKUMHK KOPIyca, a TAK:Ke OT pacnpe-
AeaeHHs Ha HeM rpysoB. [TosTomy Gyayuine cieUHaNHCTH PEYHORO TPaR-
CnopTa AWIKHEL XOPOILOo paséHpaTLCHa B BONPOCAX MIABYUECTH, OCTOHYHBO-
CTH, HENIOTOINNEMOCTH H YIIPAaBAAEMOCTH CYAOB. YUAIHMCH DEUHBIX YYH-
JHI, H TEXHHKYMOB HeoOXOJMMO 3HaTh KOHCTPYKIHH KOpNyca H HagCTpo-
€K, CYNOBBIX YCTPORCTB H CHCTEM, HMETh NPEACTABJACHHE 06 3TANAX ¥ MeTO-
Jax NPOEKTHPOBAHHA H CTPOHTEJNBCTBA PEYHBIX CYLOB.

Bee 3T BONpOCH! paccMATPHBAOTCA AHCUMNANAHOH «TeopHs H yeTpoii-
CTBO CYJAOB», OCBOHB KOTOPYIO, GYyAVIIHE CHElHAJHCTH BOAHONO TPaH-
€nopTa cMOryT NOAJAEPIKHBATH TeX AHKO-3KOHOMHUECKHE KAYECTBa CyJAHA HA
BHICOKOM YPOBHE, MOCTOSHHO MOBBILIATH €70 TEXHHYECKOE COCTOSIHHE, oCY-
MECTBAATh TPAMOTHYIO IKCIIAYaTalHio CyJOBOH TeXHHKH.



Paszpnen nepabii
OCHOBbI TEOPUMU CYAHA

Fnasa !

XAPAKTEPUCTHUKK U KNACCHUDHKALINA
PEYHbLIX CYA0B

1. OBLLEE YCTPOWCTBO CYAHA

Cydnom HA3HIBAIOT NAABAIOIEe HHXKEHEPHOEe COOPYIKEHHe, NpeaHas-
HauyeHHOe L/IA MepeBo3KH I'PY30B H MACCAXKKEPOB, a TaKkKe BbiOJHEHHA
ApYrux cneunajibHplx 3agay. CyIHO COCTOMT H3 KOpIyca, HaiCTpoHKH,
IHEpTeTHYECKOR YCTAHOBKH, CYJOBbIX JABHIKHTeNel, YCTPOHCTB, CHCTEM
H PaAHOHABUTALMOHHOTO ofopYyAoBaHUsA.

Kopnyc cyora obpazyet TOHKas BoIoHENpoHUilaeMan 000JouKa — 06-
UWIHBKA, TMOAKpPelVIeHHaA NPOAGILHLIMHE H NoflepedHslMH Gaitkamu HabGopa.
HiokHIOIO 4acTb KOpnyca HasbiBalOT OQuuuyes, GOKOBbIE CTEHKH — Gopma-
Mu, BEPXHIOWO "9acTe — naaybod (prc. 1).

C noMombo BepPTHKANBbHBIX NONEPEYHbIX H MPOAOMIBHBIX BOAOHENPOHH-
naemblx nepefopok KOpnyc pasfieleH Ha OTCEKH, 4TO OGECTeYHBAET He-
NOTONANEMOCTE CY/IHA M BHIENeHHE NOMEIEeHHH pasjanYHOro Ha3HauyeHH.
[lonepeyneiMu BogOHENpOHHilaEMMMH TIepeGOPXaMH BLIAENIOT MAIHHHOE
OTAeneHHe, HOCOBOH OTCEK — (opruk M KOPMOBOH OTCEK -— axmepnux,
2 TAK}KEe FPY30BLI€ TPIOMbl M OTCEKH JJIfl MacCaKHpckux KawT. [1ponob-
HbI¢ BOROHENpPOHHIaeMble MepeGOPKH CTAaBAT TOABKO Ha CYyAaX, epeBo3s-
1HX HedTenPOAYKTH MAH ApyrHe KUAKHE Fpyshl. Mexay OTCeKaMH ¢ Tofl-
MHBOM H KHJIBIMH MOMEUIEHHAME YCTPauBalOT HeGOJbIINE NOPOKHHE OTCe-
Ku—xq_cm';epaa,ubt, KOTOpH®, KakK Npaswio, o00pYAYIOT BuITAMHON BEHTH-
AfIHeH.

Hasn NpeAoTBPAINEHHA 3aJHBAHHA OKOHEUHoCTell CyAHa NpH Xoje BO
BpeM# BOJIHEHMst Maqyly u GopTa Hak GOPNHKOM H AXTEPIHKOM MNpPH-
NOJHUMRIOT Haj YPOBHeM TJaaBnoii nanybul. Takue BOJOHEnpOHHILZE-
Mble BO3BLILEHHA Hal (OPNHKOM HA3LIBAIOT HOKOM, A HAJ AXTEPHHKOM
— HOMOM.

B nany6e HMEIOTCA KPYIJble HAH NPAMOYTONbHbBIC OTBEPCTHA-——MOKIL—
ARfl NOCTYIIA B OTCeKH cyiana. HIx pasmepnl 33aBHCAT OT HASHAUEHHA OTCE-
koB. [lo BCceMy HepHMETPY JIOKH MOAKPEMIRIOT BePTHKANBHBIMH Oanka-
MH — KOMURZCaMU.

BONbIIMKCTBO TPY30BKX CYHOB MMEIOT BOLOHENpPOHHIAEMOe BHRYTpeH-
Hee JHO OT opnHka KO MaIWHHOro OTAeNeHuA. 70 ofecTeuyHBaeT Herno-
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TOMJIAEMOCTS H 3aHlHULAeT BOLHYI0 AKBATOPHI OT 3arpsA3HEHUdA IpPH rHo-
BPeKIEHHH O0WKBKK KOPIIYCa, a TaKXKe of/erdaeT 3ayucTKY TPIOMOE OT
octatkos Tpysa. Bropoe AHO OTCTOHT OT OOWHBKH OGCHOBHOTO J\HHILA Ha
800—1200 Mm. MHorue u3 CyJ0B HMEIOT TaKXe BHYTPeHHHE BOXOHENpPOHH-
naeMble GopTa. MeskGOPTOBHE RPOCTPAHCTBA OOLIYHO HCMOABL3YIOT AJA NMpH-
HaTHA Gannacrta (3a6oPTHON BOABI) MPH ABHMKEHHH CYIHA MOPOKHEM,

Hadcmpodiky Ha CyAHe CoopyHkaioT B OGHH UAM HECKOABKO APYCOB H HC-
NOJBL3YIOT A PA3MEIeHHA KUAbIX, ObITOBHIX H CIYHKeGHbIX MoMenleHHH.
JKunple # ObiTOBLIE TIOMEUIEHHA ~— 3TO KAIOTH NMAaccaKHPOB W 3KHNAKAa,
PeCTOpaHbl, KAlOT-KOMITAHHH, KPACHBE YTOJKH, X03AKCTBEHHEE M CaHH-
TapHO-rUrHeHuYeckHe noMemeHHa. K cay:keGHbIM MOMELLEHHAM OTHOCAT
XOA0BYI pYOKY, pajHopyOKy, NyHKT IpPOKaTa, CyR0BYIO KOHTOPY.

Cydosan amepcemuseckas yomanoska (C3Y) — ruaBHele [BHraTedu,
obecneyuBaloUHe IBHKEHHEe CYAHA, M BCROMOrate/bHBle JBUraTeNlH, pa-
Gotawomue Ha TeHEpATOPSl M CHAGKAIOUIHE 3IJEKTPOIHEPrHeil MEXaHHIMH,
YCTPOHCTBA W annaparsl PasfHUHOTO HasHaueHHA. B KavecTBe raBHBIX
JIBUraTedeill Ha PeqHBIX CYXaxX HCMOAL3YIOT ABHraTeNH BHYTPEHHEro Cropa-
nug (ABC).

Hsumcumeau npeoSpasyioT IHEPrul0 TAaBHLIX JBHraTeseil B MOJE3HYIO
TArY, Noj AeficTByeM KOTOPOIl ocyllecTRNseTca ABHKeHNe. B KauecTBe cy-
JOBBLIX JBHIKHMTEAEHl TpHMEHSIOT rpeCHble BHHTHI, rpeSHble KoJjeca, BORO-
METHLIe H KPLI/IbYAThie ABHHKHTEIU.

Cydossie yempodicmsa (pyhesoe, ULIONOMHOE, SKOPHOe, OYKCHPHOe,
cuenHoe, MBAaPTOBHOE, IPY30Boe) obecneyHBaloT HOPMalbHYIO IKCIUIyaTa-
uHio cyana. OHM UMEIOT 3JIEKTPHYECKHH, THAPABAHYECKHA HAM DPYYHOH
IIPHBOJDL. '
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Cydospie cucmemoi (BOHOCHaOKEHHA, OTOIJIEHHS, CTOYHO-(anoBafd,
BeHTHNANHH, XOJOJHAbHAN, KOHJAHMIHOHHPOBAHHA BO3AYXa) CAYKAT IR
CO3ZaHKA MacCaKKpaM H UIeHaM 3KHMNaXKa HOPMaJbHBIX YCIOBHA npelLiBa-
HHS Ha CYAHE, a NoXapHaf, ocywdTeabHad, GannactHas — faa Gesonac-
Ho#t paGoTh! CYJAHA.

Paduonosueayuonnoe o6opyoosanie (PajHoJIOKaTOPE, 3XOJOTH, KOM-
nachbl, pajHOCTaHIUH, TenebOHHHE CTAHIMH, AYAbTH YNpasiaenus) obec-
neyHBaeT TpeGyeMule VCIOBHS CYIOBOKAEHHA, a TAKKe YC/IOBHSA BHelIHeN
H BHYTpPeHHeil CBA3H.

2. KPATHUA UCTOPHMHECKMIA OB3OFP
PA3BHUTHMA TEOPHU CYOHA

Havano uayueHHI0 TeOpMH CyIHA NOJOMKHI 3aKOH O JeHCTBHH NaBJEHHS
BO/IbI Ha MOTPYXKeHHOe B Hee TeNo, OTKPHITHH 3HAMEHHUTLIM IpeyecKHM yue-
HeiM Apxumenom Gonee 2200 ner wasapn. OnHaKO {IpAKTHYECKOE NPHMeHe-
HHe 3TOT 32KOH nonyuua Tonbko B XVII 8., korja napyciue cyaa yxe xo-
CTHFJIH BEICOKOH CTEIIeHH COBEpPIIeHCTREA. B 9TH rofibl MaTeMaTHUeCKHE MeTo-
Abl IPOSKTHPOBAHASA TIO3BOMAJIH DPACCYHTHIBATE OCAAKY CYAHA JO Havana
ero CTPOHTEJNBCTBA,

B tpynax dpanuysckoro akanemuxa I1. Byrepa «Tpakrtatet o kopab-
Jle, ero KOHCTPYKIHH i ero Asmxkenuu» (1746 r.) u unena [lerepSyprexoit
Akafemun Hayk J1. Diliepa «Kopa6enabuas Hayka» (1749 r.) 6biia paspa-
6oTana TeopuA OCHOBHHIX MOPEXOJHBLIX KAuecTB CYNHA, Mpexie Bcero nJia-
BYUECTH H Nonepednoil octoiiunBoctH. J1. Ditiep BnepBLle cocTaBUa ypae-
HeHHe OCTOHYHBOCTH, CBA3BIBAKOUICe UIHPHHY, 0CaJKy H Ko3(QQHIHEHTH
NOTHOTH CYAHZ C ero HavajbHOH OCTOHYHBOCTHIO, KOTOPOE He NOTEPRIo
CBOEro 3HauUeHU J0 HACTOAIIErG BPEMEHH,

Teopun cyana ctana ocoSeHHO MHTEHCHBHO PA3BHBATECH ¢ NOABNEHH-
eM [apoXoJoR H PACLIMPEHHEM METAMIHYECKOro CYAOCTPOeHHA. Dhln pas-
paGoTaHbl pasfesibl XOOKOCTH, KayKH ¥ OCTOHUHBOCTH CYAHA. AHTIHACKM
yuenstii B. ®@pyn npAMeHMN MeTodbl ONpeleieHHs CONPOTHBIEHHS BOAH
IBHIKEHHIO CYJHA NYTeM HCTLITAHKA Mofiesied B OmbiTOBOM Oacceiide. 3r1o
HO3BOJINJIO NPOSKTHPOBATh 3PpheKTHBHBE O6BORE KOpNyca cyAHa AAf NO-
AYYEHHT MAKCHMAJbHOH CKOPOCTH NPH 3aJaHHOR MOIIHOCTH IVIABHLIX ABH-
ratene.

[lepBuii onkiToBLIK Gacceiin B Poccnt Gbut TiocrpoeH B KoHue 90-x ro-
JAOB npouinoro crojetHd no HuHunatiee 1. M. Menjeneera. Bnaronaps
TpylaMm pyccKHX H coBeTcKHX yuennlx H, E. XKykosckoro, M. B. Kenapnua,
. E. ITasnenko, f1. . BoATKYHCKOro Gbla yCOBEpPIIEHCTBOBAHA METONUKA
HPOBEIeHH s HCHBITAHMA MOJenell BOAOH3IMELIAOWNX CYACB, a4 TaKXKe HC-
CJIEAOBAHBI BONPOCH XOAKCGCTH NPH NPOSKTHPOBAHKH CYAOB Ha MOABONHBLIX
KPbiIbAX H BO3AYHIHOH MoXywke. Peunoil dnotr pacnoadraer Tpems ofbl
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TOBL:MH aCCefiHaMH NPH MHCTHTYTaX BOLHOTO TpaHCHopTa B JIeHHHrpa-
Ae, l'opekom 0 HosocuGupcke,

[TprHyHMNbl ofecniedeHHs HEMOTOILIAEMOCTH ¥ XHBYYECTH CY 0B pa3pa-
Gotauet aamupatom C. C. MakaposeiM u akagemukoM A. H. Kpruiosrim.
A. H. KpuinoB co3zan TakiKe KIaCCHUECKYIO TEOPHIO KAYKH CYAHA HA BOJi-
HEHHH, KOTOPaA MOJAYUH/IA IIKPOKOE MHPOBoe npH3Hauue. Paborsl mo ue-
CA€J0BAHNIO KAUKY CYAOB NPOROMNKE/AH coBeTcKye yuertuie M. J1. Xackuup,
I'. A. ®upcos, A. M. Bacun, B. H. Aucdumos u gpyrse.

XO0j0Bbie KaYecTBa CY0B BO MHOT'OM 3aBUCAT OT KOHCTPYKUHMIl rpeGHEIX
BHHTOB, KOTOPEIE SIBAAIOTCA B HACTOSILHEe BPEM$ OCHOBHBIM THIOM JABHMKH-
Tesieil Ha peunoM Guiote. OCHOBOMH IS HX PACYETOB CAYIKHT BUXDEBAs TEO-
pHA TpeSHOTO BHATA, Co3/laHHan oruoM pycckoit apuaunu H. E. Xykos-
ckuM. Ero paGorsl npogomxunn B. I1. Beruunkuu, . X. Cabaun »
B. H. IOppes. . e

I GesonacHOCTH NAaBaHy#A GOJBUIOE 3HAYCHHE HMEET PA3Ae TeOPHH
CYAHA ~— YNPaBASeMOCTh. MHOIOYHCJIEHHbIE TEOPETHYeCKHe M 3KCheph-
MEHTATbHBIC HCCAEAOBAHHA YIPABASEMOCTH NPOBEJNH COBETCKHE YueHHe
K. K. ®easierckuii, B. M. Jlaspentben, B. T. [1aBneuxo.

B xouue npoworo seka pycckuil nogaanusii I, ge Jlambep npenno-
KHUA NOAHATE KOPNYC CYJHZ U OCTaBHTb B BOJE TONBKO KPblibA, IpeGHOM
BHHT X pyJib. Maeq Guina 3amManuuBoil, nepenekTHBHOI H BbI3BaJa UIHPOKHI
HHTEpPEC BO MHOTHX cTpadax. [TpoexTHpoBanueM CcyAeB Ha NOABOAHBIX
KPbIIBAX 3aHHMAJIHCE HTAMBAHCKHA HH)KeHep D. DopsaHHuHY, aMePHKAH-
ckufl ygenmit I'. Benn, nemeurmit ummenep I'. don Ulaputens. Tecpern-
4eCKHe OCHOBH PadoThl IOABOAHEX KPLUIREB OLIIH 3a/0KEeHL B TPYIaX Co-
peTckHX akafemukos H.E. Kounra, M. B. Kenapuna u B. M. JiaBpenToena.
Co3path ke 3pPeKTHBHOE CKOPOCTHOE CYJHO HA NOABOAHBIX KPbLIbAX Y3~
JIOCh COBETCKHM HHIKEHepaM H paGodHM.crenHaJbHOro KOHCTPYKTOPCKOro
6:0po 10 cyAaM Ha NOLBONHLIX KPLLBAX NOJ PYKOBOACTBOM U3BECTHOIO yye-
HGro H xoHcTpyKTOpa P. E. Anekceesa. Ceftuac Ha peKax H 03epax CTPAHM
IKCAJIYATHPYIOTCH COTHH Tennoxonos THNoB «Komerar, «Mereop», «Pake-
ta», «Bocxon», «[lonecbes 1 cO3RANTCA HOBHIE CY1a HA NOABOXHBIX KPBUIbAX.

Bousiwoi BKJI3] B TeopeTHuecKHe pa3paboTki, IPOSKTHPOBAHNAE H CTPO-
HTeJAbCTBO JBYXKOPNYCHBIX CYJOB THIIA KaTamapau sHec npodeccop Iops-
KOBCKOTO HHCTHTYTA HHMKeHepoB BofHoro rpadcrnopra M. fl. Andepoes.

CoBpeMeHHAA TEOPHs CyJHA HMeeT ABa pasfiena. [lepsuifi pasjen, rno-
CBAIILEHHLI NAABYYECTH, OCTOHYHBOCTH H HEMOTOILISAEMOCTH, Ha3LIBaeTcA
cmamurot cydna. HauGonee pakHaa 3ajaua 3TOro pasjieNa -— H3ydeHHe
PABHOBECHSt CY/HA, HENOABHKHOTO OTHOCHTENLHO CTIOKOHHOH BORbI. Ona
CPABHHTELHO JIETKO PeIlaeTcsl NPH IOMOUH METONO0B TEOPETHUCCKOR Mexa-
HYKH H THAPOCTATHKH.

Bo BropoM pasfiene TeopnH CYAHA, BKJIIOYAOIEM YIPaBAAEMOCTb,
XOAKOCTb H KayKy, H3y4aeTcs ABHHEHHE CYJHa 10J NefCTBHEM NPHJOKER-
HBIX K HEMY BHELIHHX CHJ H MOMEHTOB. DTOT pa3jlenl Ha3niBaeTcA JuHamii-
Kol cydna.
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3. HABUFAUMOHHBIE M 3KCMNYATAUMOHHBIE
KAYECTBA CYAHA

Kaxaoe CyAHO XapaKTEPHIYETCS HOGUSQUUOHHbIMIL {MOPEXOOHBMLLY
i 3KCRAYAMAYUOKHO-IKOROMUMECKIMU  KAYECTBOMU.

K HaBHraumoHHBM KauecTBaM CyJHA OTHOCHT:

naasytechs — CNocOOHOCTL CYIHA NNasath B TpeGyeMoM ITOJOMEHMH
OTHOCHTENILHO MOBEPXHOCTH BOJAK TNPH 32IAHHOH Harpyske;

OCIOUHUBOCTD — CIOCOGHOCTE CYIHA, HAKJOHEHHOTO BHEIHHMH cuia-
MH, BO3BPAIIATLCA B HCXOJHOE NOJIOXKEHHE PABHOBECHS TTOCJIe HPeKpalieHus
HX JeACTBUA,

HENOMONAREMOCITy — CTIOCOBHOCTE CYRHa OCT2BaTLCRA ‘Ra NAasy K CoOXpa-
HATL HeoﬁXOEHMYIO OCTOHYHBOCTE [OCHAE 3aTONNAEHHH CAHOTO HJ¥ He-
CKORBKHX OTCEKOB KOplyca;

X08K0cmb — CNOCOGHOCTD CYAHA DA3BHBATH 3a[JaHHYIO CKOPOCTh B ONpe-
JeNeHRBIX TYTEBRIX YCAOBHAX MPH 3arpaTe MHHMMAlbHO HEoOXOAHMOi
MOULHOCTH IHEPTEeTHUYECKO YCTAHOBKH,

YNpagAREMOCHG — CHOCOOHOCTD CYRHA COXPAaHATL 3aAaHHOE HAnpamje-
HMe IBHKEHHSA WIH H3MEHSTb ero B COOTBETCTBHE C eNMaHnnAeM CyJoBoJIHTe-
asq;

AAGSHOCHL KAYKL — CHOCOOHOCTH CYHA NPH [TAABaHHH HA B3BOJHOBAH-
HOt BOJIe PACKAaYHBATECH € BO3MOMHO MeHBIUell YacToToH H aMIAHTYJO#;

ripousocris — CHOCOOHOCTE KOPIYCa CYAHA He paspyilnathes H He Hame-
HATS cBoedl PopME NOJ feflCTEHeM BHEWIHUX CHJ, MOABJAAIOUIHXCSH NIPH IKC-
M VaTallHH.

K ARCMTYATAHOHHO-3KGHOMUHYECKHM KavyeCcTBaM CY/JHA OTHOCAT CJie-
Ayiomue,

Fpyscnodsemnocmne — macca rpyaa, NPHHHAMAaEMOro Ha GOpT cylLHa DH
3a]aHHOH BEICOTe HafBeAHOTO Gopta. Pasznuualor dedsedrm — npereNbHylOo
IpY30NOALEMHOCTE CYAHA, NPH KOTOPOH ero 0cajka CoOTBEeTCTBYET YCTAHOB-
JAeHHOfl TPY30BOH Mapke, M ducmyry 2pyaonplvemHoctic' — NPEAeNbHYIO
MACCY IPy3a, KOTOPYIO MOMET NPHHHATL CYRHO, TIOTPYIKEHHOE N0 IPY30BYIO
MapKy, NpH HeoOXORHMOM 3anace TOMJIHBA, MHTHLEBOH BOALI, NPOROBOABLLT-
BHA H HaAHUYHHA HA 60pTy MNoAHOro 3KNNaxa.

I'py3cemecmumocms — oObeM MOMEILeHHA (TPIOMOB) CcyJHa, NpejHasHa-
UEHHBIX IS DasMmelleHHd rpysa. Basceas emecrnumocmb — obbeM NOMelie-
HHii cyAHa, onpellensieMuiii no crenHanbHsM [IpaBunaM ofmepa H cayxa-
m#iA gng pacyera cGopa B noprax. [Ipu sToM yunThiBaercs o6beM Beex
NoMeweHHH TOR BepXHel Nany6oil, B HAACTPoHKAX K PyOKax, 3a WCKAlOYe-
HHEM MeXTYAOHHOTO MpPOCTPAHCTBA, TOMNAHBHGIX H 6an1AaCTHLIX LEMCTEPH.
Yucmasn amecmumocmop YUUTHIBaeT 00bEM TOMLKO KOMMEPUECKH SKCILIYaTH-
pyeMmuix nomenlenuii. BanoBas u YKcTas BMECTHMOCTH H3MEPHIOTCA B PETH-
CTPOBBIX TOHHAX, ABMSOUWHXCA eNMHHUUAMH ofwema: 1 per. T = 2,83 M®
(100 dyt?).

Haccaatcupoemecmuuocmb — YHCJO MACCAXKHPCKHX MeCT BCeX Kartero-
PHit, HMEIOILHXCA Ha CYJHe.
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Cropocmb xoda — GLICTPOTA NepeiBHKeHust cyina. JIas peunnix cyios
CKOPOCTh BHpAXKAeTCA B KHJIOMETPAaXx B ¥ac, 2 Aj4f MOPCKHX — B Y3Jax;
I y3 == 1 Mop. muns/u = 1,852 xm/u,

Hdasbrocmd nagsanus — pacCToiHHe, KOTopoe MOXKeET npoiiTH cyaHo
NpH 3ajJaHHO CKOPOCTH Ge3 MONOAHEHHA 3aIacoB TOILAHBA, MPOJOBOMb-
CTRBHA H NTHTHEBOH BOJH.

Asmonomnocme nagsanus — BpeMs paGoTHl CyAHa Ge3 [ONOJNHEHHS 3a-
1acoB TOMJHBA, MHTHEBOH BOALI M MPOJOBCJABCTBHA.

Obumaemocms — KOMIVIEKCHAs XapaKTEPUCTHKA, MOKA3bIBAOWAS CTe-
fNeHb MPHCIOCOOIEHHOCTH CYJAHA K JKH3HEJEATeNLHOCTH NACCAMHPOB H
IKHUIMAKA B yeJIOBHAX MiapaHuA. K sHopmupyembiM daxropam o6HTAEMOCTH
OTHOCAT PA3MEPEl H OCBEIICHHOCTL MOMeIlleHHH, ypoBeHb NIyMa ¥ BHOpa-
IIHH, BJAXKHOCTH H TEMNEPATYPY BO3LYXA B KalOTax.

Cmpoumebras cmoumocnty —— 3a2TPATHI CPEICTB HA COOPYIKEHHE CYAHA.
Ona 3aBHCHT OT CTOMMOCTH NMPHUMEHAEMBIX MATepHAI0B, OOGOPYIOBAHHA H
NPHOOPOB, YPOBHA TEXHHYECKOH OCHAUIEHHOCTH H OPTAKH3aUMH NPOU3BOL-
CTBa CYJOCTPOHTELHOTO 3aBOJA.

JKenayamayuonnsie pacxodst Ha cofep:KaHue — 3aTPaThl, CBA3AHHLE C
IKCrayaTanvet cyaHa: pacxofnl A3 3apaGoTHYIO NJaTy 3KHNaxa, pe-
MOHT, CTOHMOCTb U3PACXONOBAHHOrO TONJAMBA M MAac/ja, aMOpPTH3ZUHOHHEE
OTUHCJICHHA.

4, KNACCUDMKALIMA PEHHBIX CYAOB

Cyla KAacCHBHUHPYIOT O HeCKOMBKHM OCHOBHBIM TIPH3HAKAM: MPHHIK-
Ny nofiepauds Ha BOAe, HA3HAYEHHIO, PAMOHY I1aBaHHSA, MaTepHany H
tdopMe Kopriyca, XapakTepy IBHIKEHMSA, THOY TAaBHOTO ABHrarens, poly
ABHXKHTE S, APXHTEKTYPHOMY THIY H Jp.

[To npuHUMNY MOAREpP:KAHHS HA BOAE PA3NHYAIOT CYAA HA BO3RYLUHOM
noayuwike, Ha MOABOAHBIX KPBLIBAX, IVIHCCHPYIOUIHE W BOLOH3MEIAIOUIHe,

Cyoa na soadywnoit nodywxe (CBI1) pasnwualor ckezosozo THNA, ¥ KOTO-
PEIX BO3AYWIHAS MOAYUIKA OFPAHH4YEHA ¢ GOKOB XKECTKHMH TMOrPYKEHHbIMK
B BOIY CKeramu, SBAfIOULAMHCA npojoixennem GoproB, H amgubuiinozo
THa, e rafkoe orpaxjeHHe BO3AYIIHOH HOAYIUKH BHIIOJIHEHO NO BCEMY
nepuMeTpy Kopnyca. [Moaaepxanue Hag Bogoit CBIT ofoux THnoe ocyme-
CTBAfETCH BO3AYINHOR MOAYIUKO#A HH3KOro AaBjieHHA. CYAHO MOXET ABH-
raTeCsi B HYMKHOM HANpaBJeHHR, HCTONAb3YH ABHKHTENH aBHAHHOWHOIO
THNA WJIH BOJOMETHLIE.

Cyda na nodsodnsix kpoiasax (CITK) AMelor TMApoAKEAMHYECKHH NpHH-
UMn noilep:aHud Ha soge. [HApoAHAAMHYECKHe CHAL NOAJEPKAHHA BO3-
HHUKAIOT [IPH OTHOCHTENBHHO GLICTPOM IBHKEHHH B BOIE NOJBOAHLIX KPLIILEB,

Fauccupyiowue cyda MMeioT NJIOCKOe JHHILE ¢ HE3HAUKTETbHOM KHileBa®
TOCTBI), KOTOpOE CO3AdeT TPH OTHOCHTENbLHO OLICTPOM IBYIKEHHH CHIY
THApoduHaMudecKoro Aapdaeua. X eTposAT HeGonbpiinx pa3MepoB, TAK KakK
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AN ABHKEHHS B peXHMe FJIHCCHPOBAHHs Tpefyercs BecbMa 3HAYNTENb-
Hasi yJe/NbHAas MOLULHOCTb JBHraTenf.

Bodousmewjarowgue cyda, UMEIOMIHE THAPOCTATHUYECKHH NPHHLAN NOJ-
JepxaHHdA, Haubonee pacmpocTpaHeHu. Cpeld HHX caelyeT BHIEJHTDb
JBYXKOPNyCHble CYAa — KaTaMapaHhl M cyAa ¢ BO3AYUWIHOH KaBepHOH Ha
AHELIE.

Mo xapakTepy ABHXKeHHA CyAa NORPAsAEAIOT HA CAMOXOOHbE, HMEIO-
i€ 3SHEPTETHYECKYI0 YCTAHOBKY, HECAMOXOOHbe, NepeMelllaeMble NPH
NOMOLLH GYKCHPOB-TONKAYSH, H CIMOSYHbIe, KOTOPHIE RO YCJAOBHAM paGoTHl
CTOAT HA MecTe (AefapKajeph!, iIaBy4HE Meperpyxarent K JIp.).

fo HaszpadeHmo Cyfa BHYTPEHHEro IJIABAHHS NOAPA3NENAIOT Ha TpaH-
CHCPTHHIE, TEXHHYECKHE, BCIOMOTare/bHble H CHOPTHBHbIE.

Tpancnopmusie cyda, COCTABJSIOLINE OCHOBHOe AP0 peuHoro (uora,
npejHa3HaueHsl LG NepeBO3KK NMaccakupoB H rpy3os. Mx noapaapeastor
Ha MaccaKHpcKHe, TPY30MacCAKHPCKHe, TPY30BHE, TOJKAYH M OYKCHPHI.

T'py3soeste cyda pasjiensloT HA CYXOTPY3HBIE H Ha/JHBHBIE. CyXOrpy3Hule
cyla HCHOMb3YIOT NS NEePEBO3XH Jecad, WITYYHRIX WAH ChIIYYHX IPY30B.
SKCIYATHPYIOTCS TAKKE CIelHaJN3HPOBAHHLIE CYXOrpy3HEie Cyfa: aB-
TOMOOHJIEBO3HI, 1IEMEHTOBO3E!, PYAOBO3H, pedpHkepaTopsl H Ap. [Aas nepe-
BO3KH XKHAKHX TPY30B HaJHBOM [PHMEHSIOT TaHKepsl, BOJOBO3bl, MOMOKO-
BO3bI H APp.

CaMoxofHule cyjia, NpeHa3HAUYSHHEE /18 BOXAeHHA 0apX MeTOIOM TOJ-
KaHHs, HA3bBAOT MOAKGYaMi, a Ha GYKCHPHOM KaHate — GYKcupamil.
BoabiirHCTBO H3 HUX TIpHCTOCOGAeHb KaK AJf TOAKAHHS, TAK H JJIA BOHK-
lenus Gapxk Ha GyKCHpHOM KaHate. TakHe Cylla HasubiBalOT Oyscupami-
MOAKOYAMLUL.

Cyda mexnuseckozo droma (3eMJIECOCHLIE W 3eMJedepnaTe/bHbe CHaps-
Jbl, TPYHTOOTBO3HLIE LIAJIAHALI) HCOONB3YVIOT LJis obecnedenus TpelyeMbix
NyTeBHIX YCAOBHH. 3eMCHApIAs LIHPOKO HCMOAb3YIOT AasA Jobwiun u obpa-
60TKH necyaHo-TpaBuiiHutX cmecedl.

Cyna, obcnyusaloliyge TpaHCHopTHU GIOT, HAZKBAIOT 8CNOMOZAMEAb-
HoiMu — JIeJOKOJIK, TLIABYYHe Mara3HHH, NOKapHble, pelloBele cyda H
T. M.

Mo pafiony nuasanusd cyla NOAPASNENSHOT KA CYAA SHYMPEHHES0 Nad- -
8aMURL, CMEUIONHO20 PEKO — MOpE NAGBAHUA W MOpCKUe.

Ho Tuny rnapupix ABHrarefeil pasnHYalOT menaoxodst, HMeloLHe JBH-
ratejib BHYTDEHHETO CTOPaHHf, napoxodvi — NAapOBYIC MAaNRHY, mypdo-
X006 — TIAPOBYIO HJH TA30BYIO TYPOUHY, amomoxods: -— aTOMHbIH peakTop,
Ousenb-3aeKkmpoxodsl, ¥ KOTOPLIX TPeGHOl BHHT NPHBOAMTCS BO BpallleHHe OT
3nekTpoaBHrarteas. Ha peunoM duiote atoMo- H TYpGOXOAH He NpyMeHs-
H0TCA.

[To poay ZEBHMKHMTENA CyJa TOAPAZACISAIOT HA BUHMOSHE, KOACCHBIE, 60-
domemubie, ¢ Kpotaviamptmu dsuxcumernmu, ¢ 6030ywnoinu surnmany (CBIT),
napycrsie.
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[lo Tuny maTepuana, HCOABL3YeMOro NPH H3FOTOBJEHHH KOpIyca, CylAa
PA3NHYAIOT ¢ MEMANAUMECKUM, NAGCTIMACCOBHIM, OEPesAHHbIM U Heae30be-
monrbim Kopnycamu. [ocneanuii mpUMeHSIOT Ha cToeYHOM daoTe — aefap-
Kajepax, OpaHIBaxTax, JA0KaxX, MJ1aBMAacTepcKHX.

5. TMNbl PEYHBIX CYA0B
M OCHOBHBIE HANPABJIEHUA B PA3BMTHM CYAOCTPOEHMA

3a nochefHHe rofbpl peuyHoll (10T NONOAHWJCH COBPEMEHHKIMH nacca-
KHPCKHMH H I'pY3oBbIMH cyAamu. OcHoBy paGouero sinpa rpysoBoro ¢uota
COCTaBAFIOT CEKIHOHHBLIE COCTABhl, MOIIHEE TOJKauH, KPYNMHOTOHHAXKHElE
CaMOXOJHbIE CYa.

DneKTpHPHKALAA CYAOBLIX BCHOMOTaTeNbHBIX MEXaHH3MOB, 0G0pYAOBa-
HHE CYJOB AHCTaHIHOHHLIMM M aBTOMATH3HPOBaHHbLIMH CHCTEMaMH YNpas-
JIEHHS H KOHTPOJS, HIHPOKOe IpHMeHeHHe aBTOMATHYeCKHX CHeNHHIX YCT-
poficTB AnfA ToJMKauell W COCTABOB CNOCOGCTBOBAMK 3HAUMTENIBHOMY TOBHI-
HIEHHIO NPOH3BOAMTENBHOCTH TPY/JA Ha wioTe W OJHOBPEMEHHO YJIYYILHIA
YCAOBHA TPYAa H OblTa 1LIaBCOCTaRA.

CoBpeMeHHHE MacCaKHPCKHE W TPY30BHIE CYAa CTPOAT KPYMHBIMH Ce-
pHsMH. XAPAKTEPHCTHKH OCHOBHBIX THIIOB CYf0B BHYTPEHHErc YJ1aBaHWs
NPpHBeNeHbl B HPHIOKEHHH.

[laccamupckue cyda, NOCTPOEHHBIE B TOC/SHHE I'Ofbi, HMEIOT OBBILLECH-
HY10 KoMOopTaleNbLHOCTE K Tpe)Ha3HAUeHE! A/ NepeBo3KH TYPHCTOB H nac-
caxxnpos. Okosio 30 ser paGoTaeT Ha TYPHCTCKHX JHHHAX AH3€]b-2EKTPO-
xoj «Coserckuit Cotos». 3T0 TPEXBHHTOBOE CYAHO OTEUECTBEHHQ# NOCTPOHKH
C TpexXbAPYCHOH HANCTPOHKOMH, B KOTOPOH PAacNONMKEHDl OAHO- ¥ ABYXMECT-
Hble NACCAKUPCKHE KalOThl, pecTOpaHbl H canoHul. [laccaxupekse u cay-
WeGHele NoMetleHR A oGOPYACEaHE! CHCTEMOH KOHIMIMOHHPOBAHHH BO3AYXA,
Tpwu raaBHbIX JABHraTeNs CyAHA paGoTaloT Ha rexepartopbl. ['peGHbie BHHTHI
APHBOAATCA BO BpalieHue 3jaekTpojsurarennmu. Hocosoe H XKopMoBoe nos-
PYJHBaIOWIHE YCTPORCTBa 0GECNEUNBAIOT CYAHY XODOMYH) MAHEBPEHHOCTD.

CoBeTrcKKie H HHOCTPaHHbIE TYPHCTH NPOABIHAIT GOJIbILOA HHTEPEC K Mo-
e3jkam Ha Tensoxofax THooB «[Imutpuit ®ypmanoB» (CM. PHCYHOK HA
dopsaue '), «Marcum Dopbkuii», «Bnapumup Habuu», «Banepvar Kyit-
Gbitzes» H «Cepreit Ecernn». 10 CyAa HMEIOT YeTupeXbAPYCHYIC HAACTPOIH-
KY, B KOTOPO# pa3Meliedl 0JHO- K ABYXMECTHBIE MacCaXKHpPCKHe KaloThl co
BceMH yao6ereamy. Ha cyfax yceranoBiensl coBpeMeHHbIE CHCTEMBI BOJRO-
HOATOTOBKH, KOHAHMIIHOHHPOBAHHS BO3AYyXa, CUHCTKH W 00e33apa’KHBaHUA
CYJOBLIX CTOYHBIX BOJ| M CHKHTAHUS CYXHMX 0TXo}0B. CoBepuieHsoe HaBHra-
LHOHHOE 000opynoBaHHe obecrneunBaer Oe3onacHoe MJaBaHUE CYJOB.

Ina nepeBoskH I1eAOBLIX NACCAMHPOB NPHMEHRAIOT NaccaXHpCKHe
Cyla Ha NOABOAHBIX KpbiibAX THNoB «Komera», «Mereop», «Paxera»,
«Bocxomr (oM. pycyHnox Ha dopsaue).

ldopaan — aucT OGymard, cayxawmuil AN coelnHeuns GAoKa ¢ nepenfeTHof
KpPHIIKOH.
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iHa npHropolHbIX H MECTHEIX JIHHHAX HCNONb3YIOT BOAOH3MellaloIHe
TeflIOXOAR THHOB «MocKoBecKRi», «MockBar, «Hepa», CBI1 ckeroBoro Tuna
«/lya» u ¢Bapryaun» (cM. pHCYHOK Ha (op3ane).

Cyxozpysnsie cyda, Kak TPaBHIO, HMeloT B Goabluefi yacTH Kopnyca
rpy3ossie TpioMbl. HaAcTpoiika H MallMHHOe OTHeNeHHe PacloioXKeHbl B
xopMe. [lns yno6cTBa meperpy3ouHbiX paGoT TNPHMEHAIOT KOHCTPYKLHH
Kopnyca ¢ JBOHHEIM JHOM H ABOHHLIMH GOPTAMH C TAaRKHMH CTEHKaMH H
GOMBIUKEMY TPY30BEIMH JioKkamu. Jlnda rpy3oB, GosuHXcs BI4rH, MMEOTCA
MeXaHHYeCKH OTKPLIBAIOUINECH M 3aKPHIBAIOUIHECH JHOKOBHE 3aKPHITHH.
B xayecTBe asHKHTe el HA GOMBILIHHCTSE TPY30BBIX CYJIOB YCTAHABJHBAIOT
rpefHble BHHTH B HaMPaB/AAOMIMX HacaJKax.

KpynHefiuiuMy B MHpe peUYHBIMH CYXOTPY3HBIMH CYAAMH ABJIAIOTCA CO-
CTaBHbie Temnioxolu Thna «Boamckuii-1» rpysonoivemuoctbio 10 ThC. T.
Is1% nepeBo3KH 3epHa, COJIH, YIAA H APYTHX FPY30B LIHPOKO HCMOJL3YIOT
FPy3oBbie Tensioxoab THIOB «Boaro-Iou» (rpysonogbeMuocteio 5000 1),
«Kanuuunurpanr (2000 1), «Oxckuity (1800 T), Ans TepeBO3KH TPY30B 1O
MafbiM  PEKAM -— CYXOTPY3HbIE COCTaBHHIE TEMIOXOAbl C M3rHGajloliHm
yerpoiicTBoM (M. pHCYHOK Ha dop3ale).

B nocnennee Bpems WIHPOKO pPAClpoCTpaHeHH MPY30BHe CyAa, OCyllle-
CTBASIIOLIHE NpAMEe GecnepeBatiounsie NepPeBO3KH IPY30B H3 PeYHLIX INOp-
TOB B MOPCKHE H o6paTHO. ITO Cy/a CMellaHHOIo peKa — MOpe IJlaBaHHA
tHnoB «Boara», «Amyp», «CopMoBckuii», «Bantufickuit», «Mopckoii»,
«Boaro-Baat, «/lafgoras. OHn uMeloT BHICOKHE MOPEXOJHEIE KayecTBa, 060-
PYAOBAHLI ABTOMATH3HPOBAHHLIMH CHCTEMAMH YNPABJIEHHS CYIOBBIMH YCTa-
HOBKAMH, PAJAHOHABHTAHHOHHEIM 0GOpPYAOBAHHEM, TO3BOJSAIOLHM IKCINY-
aTHPOBAaTh UX B Mope,

Hayuso-npou3sBoicTRenHoe ofbeanHenue «CyIoCTpoeHHe» TPOEKTHPY-
€T JIKXTEPOBO3 Ipy3onoibeMiocThio 30004000 T knacca M-CIT anda nepe-
BO3KM JIMXTEPOB A4 TAX)Ke KPYNHOraGapHTHBIX [PY30B MEXKAY YCThAMH
pek ApkTHuecKoro Gaccefiua,

Tankepot, TpefHa3HAYEHHKHE LA NMEPeBO3KH HedTENPORYKTOB, CTPOAT
ABYX THIOB: ¢ IPY30BLIMH OTCEKAMH (TZHKaMH) H CO BCTAaBHBIMH LHJIHHJPH-
YeCKHMY 1HCTepHaMB. TaHKephl EPBOTO THNA HMEOT ABOHHOE IHO H AROil-
BHe 60pTa. D10 o0NeryaeT 3a4KCTKY TAHKOB H HCK/IWYAET YTEUKY HedTenpo-
JAYKTOB NPH MOBPEXKISHHH NHHULA, YTC OUeHb BAKHO AN OXPAHBl OKpyHKa-
I0IIeH Cpejbl.

Han6onee KpynHuMH ABASIOTCA TaHKepsl THNA «BoaroHedrh» rpyso-
noxvemuocTeio 5000 T ¢ HaACTPONiKO# B KOPMe M NMepexoiHbM MOCTHKOM
Haa nany6oit B jnametpasibroli miockoctu ([I1). Ha stux Tenaoxopax ye-
TaHOB/IEHB! MOLIHBIE TPY30Bble HAacOCH JJISA NMOTPY3KH M BHTPY3KH Hedre-
TOPOLYKTOB H CheilHalbHas CHCTeMa JJIf NMOAOrpeBa BA3KHX Hedrrempolyk-
TOB.

YeneinHo HCmoab3yoTes HedTepyRoBo3bl {CM. PHCYHOK Ha ¢op3atle)
BoICOKO3(pDEeKTHBHbIE CYRA, HMElOIHEe TZHKH AAs NepeBo3KH HedTenpo-
AYKTOB H rpy3oBoit TpioM 018 pyAs. Ha pexax Cufupu HCrmoab3yioT TaH-
Kepsl THNa «/leHaHedTb» rpy3omogbeMHocThi0 2000 T mpu HeGoabluoH
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ocagke. C BCTaBHLIMH EMKOCTAMH [NPEHMYIHECTBEHHO CTPOST TAHKEpH
rpysonoavemHecteio 100—600 T.

Toakauu u Gykcupo: HMEIOT MOLIHbIE SHEPreTHYECKUE YCTAHOBKH, BBICO-
KO PacloiONeHHbe pyJeBnie pYGKH H 0DOPYAOBAHL HOCOBHIMH YTIOpaMH
H CUEMHBIMH YCTPOHCTBAMH NS TOMKAHHSA, a TaKe OYKCHPHOH JeGefkoi
AN GYKCHPOBKH 6apxK. B KavecTBe JBHXKHTE/NBHO-PYJIEBOTO KOMAJIEKCA Ha
TOIKAaYaX B OCHOBHOM HCHO/MB3YIOT TpefHble BHHTH B OBOPOTHEIX HACAJ-
Kax ¢ pa3’fie/ibHBIM YIIPABRJEHHEM.

B peunnix OaccefiHax HaxGonmee 4YacTO NPHMEHSOT TOJNKA4YH THIIOB
OT-240]1 momnocrsio 1766 kBt (cM. pucyHok Ha dopsaie) n OT-2001
MOIHOCTLIO 1472 kBT (dernipexnanyfHple CcyZa ¢ BHIABHHYTOH Brepej,
pPyOKo#l) /A TONKAHWA THIOBHIX CEKUHOHHBIX COCTABOB IPY30M0ABEMHO-
cTolo 15—18 ThiC. T.

CaMeiM MomHBIM GYKCHPOM-TOIKAyoM siBJsieTcd Temaoxon «Mapian
TyxadeBckHii», SHepTreTHYECKas YCTAHOBKA KOTOPOTO CYMMApHOH MOLLHO-
cThio 2945 KBT coctouT H3 raBHBIX ABHraTesieil ¢ ruaponpecfpasosarens-
MH TlepesHero H 3ajHero Xoja, THAPOMYPTOill M OJHOCTYMeH4YaTHM 3y6ua-
TbIM PELYKTOPOM.

JTedokoapl HCTIOMB3YIOT NS TPHHYAHTENLHOIO BCKPHITHS PEK H BOAO-
XPAHWJIHIL B PAHHHA BeCEHHUH Mepuoj, NPOBOIKH CYAOB BO JbJAX, 4 TaK-
®e OGYKCHPOBKH COCTABOB B JeTHHil nepwop. [lpoanerHe HaBHrauud Ha
BHYTPEHHHX BOJHGLIX MYTAX 0O6ECNeUHBAIOT IeJOKOo/b THIIOB «KanuTan Yey-
KuH» H «Kanuran Moiukuns. [lepssie paGoraloT Ha BOAHBIX MYTAX eBponeii-
ckoit gactn CCCP, u npu MommHocTH raaBHeix geuraveneit 3300 kBr nx
CKOPOCTb JIBHIKEHHA BO JbJax ToJiuuoil 70 cM cocTaBaser oKoJo 3 xM/u.
Jlefokons tanma «Kanmuran MomkkH» (cM. PHCYHOK Ha (hop3ale) HMeoT
MEHbIIYIO OCAalKy H HCnoas3yioTca Ha pexax CuOupH. [Ind noBbineHus
3pdpexTuBHOCTH paGoTh! B GUTOM JIbAY CO CHEroM JeXOKoMAH cGopylosa-
Hb! CHCTEMOH ITHEBMAaTHYeCKOro oOMbIBAa, KOTOpas CAYKHT TAKKEe B Kaue-
CTBE TOAPYJ/HUBAIOLIEre yCTpolicTBa.

JlenokonbHele paGoTel HA pekax BHMOJIHAKT TaKkKe JeJOKOJbl THNA
«Boara» ¥ GyKCHPBI-TONKAUH C JANOKONbHBIMH TPHCTaBKaMH.

{Tapomest npera3nayeHs! AJd NepeBO3KH ABTOMOOH/IEH H MACCAKHPOB H
ofcay:KUBaHHA neperipaB. [To KOHCTPYKUHK 3TO Cyla-MVOMAJKH CO cie-
MHANBHEIMH MOCTAMH — annapeisiMy, KOTOPhIe ONyCKaloT Ha 6eper IpH no-
IPY3Ke H BLITPY3Ke aBTOMoGHJell u Apyrol TexHukd. [laccaxkHpul Ha na-
POME Pa3MeIllAIoTCS B HAACTPOKe.

Hecamoxodusie cyxozpy3nnie cyda uMeioT rpysonoaseMuocts 2004500 T.
Kak GyHKkepHbie 6apKi, Tak H 6apKu-MJOUIAAKH LIIHPOKO MPHMEHAOT 117
nNepeBo3KH YNV, webHsd, rpaBusd, IecKa, PyAbl M MHOTHX RPYTHX Ipy30B.
IpysonoasemuocTs HedrenanuBHeIX Gapx gocturaer 9200 T.

Boablxe nepcneKTHBH CTPOHTENECTBA HECAMOXOAHOrO (/10Ta OTKPLIBA-
KOTCA TOCAe 3aBepIlieHHA HCNBTAHUA CUENHBX 3aMKOB K TOJKAEMLIM COCTa-
Bam ana Jlagomckoro H Onexckoro ozep. PaspabaThiBaercsa 1IPOEKT CyXo-
TPy3HO-HAJAHBHOM Gapxu rpy3onoxseMHocTsio 4500 T Knacca M, ¢ nomolbo
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KOTOPO# MOAHO OYZleT TPaHCTIOPTHPOBATE B OAHOM HATIpaBJeHHH Hedrenpo-
IYKTH, a B 00paTHOM — CyXHe Tpysbl.

3emaecocHpie crapadst (CM. PHCYHOK Ha dop3aue) npejHasHaueHbl 14
pa3paGoTKH MecYaHbHX H PAaBHAHO-TIHKHCTHIX 'PYHTOB NpPH AHOYTAYyGhe-
HHH 1 Jo0pue necuaHo-rpaBufiunix cmeceif. Kopmye semcuapsajpa B Hoco-
BOH YacTH HMeeT MPoOpe3b JJA Pa3MeLIeHHA PAMbl BCACHIBAaWOUEH TPYyOLI.
B cooTBeTcTBHM C Ha3HaueHWeM BCACHIBAIOHlee YCTPOHCTBO 3eMcHapsaja
OCHAIEHO TPY30H0JBLEMHHKAMH, PHIXJHTENSMH IDYHTOB U YCTPORCTBaMH
A4 TepeMelleHHs Ha CYZOXOJRHOH NpopesH BO BpeMA JHOYIVIYGHTeb-
HelX pator. 3em/ecocHbe CHapAAbl AJA BHYTPEHHHX BOAHBIX MyTeH CTpPO-
T TpoHsBojuTeNibHOCTEIO 150—2500 M3/u, A oTBOKa MY/NBNEL UMEIOTCH
fJIaByyie TpyHTONpoBoAul AauHoi 120—8650 m.

Muozouepnarossie cHApAGs. KCHOABL3YIOT A8 BHTIGAHEHHS AHOYI1YOH-
TeNbHEIX paGoT B MHHUCTHIX, FPABENHCTHIX U KAMEHHCTHX pyHTax. B Ho-
COBO# 4aCTH cHapAfa HMeercs Mpopedb ANf pasMellleHHs ueprnakosol pa-
Mel. OTBOJL IpyHTa, HSBJAEKAaEeMOTO CHApAROM K MeCTy ero oTBaja, ocy-
WECTBAANT ¢ IIOMOIIBID CAMOXORHBIX H HeCaMOXOAHBIX wlanadg; mo-
cltefHde nepememialoTess OYKCHpaMH MM ToAKadaMH. MHOrouepnakoBbie
CHAPAAB HMEIT NpPOH3BOAMTENbHOCTE 50—550 M*/u u MakcumanbHyO
ryGuny uepnaHus rpyHTa 12 M.

6. TEXHMYECKMIA HAA3OP 3A CYAAMM

Hap3op 3a TeXxHHY€CKHM COCTOSIHHEM CVJAOB H YCTAHOBJIEHHe paspsijoB
paitonoB nnasanua B CCCP ocymecteasiot Pernctp CCCP u Peunoii Pe-
ructp PCOCP. Peusoit Peructp PCPCP sanzmerca opraHoM rocymapcr-
BEHHOTO TEXHHYECKOTO Haj3opa 3a cyJamH pedHoro (AoTa, IKCIIyaTHpy-
IOMUMHCA Ha BHYTPEHHHX BOAHBIX MYTHX H BHIXOASLUIHMH B MOPCKHE MpH-
OpexHule paRoHH.

Pericrp ¢ yueroM yo/IOBHH nnaBaHKA B pasnuueiX Gaccefinax ycranas-
JNHBaeT HX paspsAx, paspabatuiBaer npaBHaa KAaccHDHKAUKK M Apyrue
HOPDMATHBHBIE MaTepHansl AAd HPOEKTHPOBAHUSA, MOCTPOHKH ¥ 3KCIAyaTa-
LIHH CYJOB,

TexaHueckomy Haf3opy Peutioro Perrcrpa nojnexar caMoXofHee cy/a
¢ rNaBHBIMH ABUraTenaMi MoutHocTbio 37 kBT 1 Goiee, HecamoXofHbe CY-
Ia BajioBoii BMecTHMoCTBIO 285 M3 u Gonee, cya cleuHalbHOTO Ha3Haue-
HHA (BHOYTYGHTeNbHEE cHApsAkl, Jebapkajepui, NaByuue JOKH H T.N.)
Anvnol 20 M uBonee. Cyna MpoXoJfAT NepHOIHYECKHE OCBHIETE/LCTBOBA-
HUs Perucrpa ¢ ycTaHOBJIeHHEM OUEHOK HX TEXHHYECKOTO COCTORHHS.

BacceiiHbl, B KOTOPBIX 3KCIUIYATHPYIOTCA pedHBE CyAd, PasieqsioT HA
TPH KATErOpHH: BHYTPEHHHE BOJHbIE Gacceiiubl, YCTbeBLIE YUACTKH ¢ MOp-
CKHM DEXHMOM CYJIOXOACTBA M MOPCKHE pafionsl miaBamus. [IpaBnaaMn
Peunoro Perncrpa PCOCP Bce GaccefiHn HCXONS M3 BLILEHA3BAHHBIX Ka-
TErOpPUil oTHeceHH K onpefedennniM paspaigam: J1, P, O, M. Ha kaxnom
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TaGanuma 1

Kaace cyana
Kapaxrepucruxa M-CF1 M o P n
(aen) xR {aen) {nen} (nen)
BeicoTa BOMHH, M 3,5 3,0 | 2,0 1.2 0,6
CraGYeHHOCTS NbAA, GaniH 6 6 5 4 3
Tomuuia nbaa, M 0.4 0,3 0.2 0,1 0,05

CyZAHe JONAHA ObTb BHITHCKE H3 ITHX NPaBHJ C NEepPeuyHeM pa3pelieHHBIX
paiicROB N1aBAHHA JIf NAHHOTO Cy[LHA.

Kpome Peunoro Peructpa PC®CP, 3a cyaamu BHYTDeHHero Inaba-
HUA  BeAyT CrAeUHanbHBil HAN30p: CaAHHTAPHAA HHCNeKuMs Munu-
crepcta  3apaBooxpaHennss PCOCP — 32 caHHTapHeIM COCTOAHHEM,
OpPTaHBl BOEHU3HPOBAHHOH OXpaHbH BOAHOTO TpaHcnopra (BOXP) — 3a
MPOTHBOMOKAPHEIM COCTOAHAEM, HHCReKHA [OCKOMIpHpPOAK — 3a oxpa-
Holl -oxkpyXKawolefl cpelnl, TeXHHYeCKHe HHCIEETOPH TNpodcot3dos — 3a:
cobamoaeHreM MpaBusl Ge30NacHOCTH TPYAA, OpraHbl CYLOXOAHOR HHCMeK-
LMK — 34 BLI[lOJIHEHHeM NPaBHJ MJIAaBaHHSA.

Cobaonenne HOpMATHBHLIX TpeGoBanuli Peunoro Perucrpa u Apyrux
KOHTPOJAHPYIOIIHX OPraHu3alHil B RpoLecce MPOEGKTHPOBAHHA, NOCTPOi-
KH M 3KCOyaTalyus cyoB ABAsieTcA obs3atenbHuiM, Peunoi PerHerp mo-
MeT IPHCBOMTL KJAacC CyAHY, HOCTPOEHHOMY MOJ €ro HAA30pPOM, & TaKKe
BOCCTAHOBHTL KJACC CYAHY TOCAe ero PeMOHTA HIH MOAEPHH3ALHH,

DopMyTy Kaacca 3anHCHIBAIOT B KHHTY CYAOBHIX A0KYMeHTOB . OCHOBHBIM
CHMBOJIOM, OTIpefe/ AIOWHM Kaace cyiHa no Peyrnomy Peructpy, saBasercs
OykBenHoe obGozHaueHue JI, P, O, M u nepes BnMu ycnoBHbit 3Hax Pe-
THCTPa de. 15 CYNIOB CMEINAHHOrO DEKA — MOpE N/ABAHHA TAKHM CHM-
BOJIOM fpadercd coueraHue 6yks M-CII.

Y cya0B, HMEIOMHEX CHEURAIbHOE NOAKPENIesse 118 IIaBaHuA B G-
TOM JibJy, MOC/IEe CHMBOJA KJIACCA B CKOOKAX CTABHTCH CNOBO «.ne,n» a ans
qAefiokonos — «aefokonr. Hanpumep: & O (nen).

3HaueHHA BLICOTB BOJIH, CMJIOYEHHOCTH H TOJRUIHHB Jbja AAS CYROB
Pa3/IHYHBIX KJ1accoB NpHBeleHul B Tabs. 1.

Cnaoyennocth AbAa B 0annax XapakTepHayeT NJOILAXL AKBATODHUM,
2aHRTOR NMABANIKM N6A0M, K o0Wwel ee maocwask (3 6anna —30 %, 4—
40%, 5—50 %, 6 Garros — 60 %).

Jns eyaos BHYTpPeHHero nyaBaHHA, FIOCTPOEHHBIX € YUETOM BO3MOXKHO®
CTH TJ1aBaHHS B MPUGPEIKKEIX MOPCKUX pailoHax, ycrasoBier 3nak [P,
KOTOPGIR CTABHTCA Tlocae OoCHOBHOro cuMsosa. Hanpumep: O-T1P,

Eciin otgesbHule 3JeMeHTH HIH CYAHO B LeJ0M He cooTBeTcTBYIOT [pa-
eujaM Peusoro Perucrpa, To CyaHyY Ha BpeMsl H3YyYeHHS HOBLIX T¢MeR-
TOB YCT2HABJIHBAETCA IKCMEPUMEHTANBHBIH KJace, KOTOpHH oDo3HauaeTcs
CHMBOJIOM «3» W cTaBUTCA Briepellld 3HaKa . Hanpumep, 3% P. Ilpy yaos-
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JIETBOPHTENBHEIX pe3yAsTaTaX MCOBITAHMA SKCHepHMEHTaJbHH Kjacce
CHHMaeTcH.

Cynam, o6opYyAOBaHHEIM CPefCTBAMH KOMIVIEKCHOH aBTOMaTH3alUMH, B
cooTBeTcTBHHE ¢ Tpeborannamu Peunoro Peructpa noGapnferca K cuMBoOny
6ykBa A, KoTopasi cTaBHTCH B KoHLe dopmynni. Hanpumep: %O-T1P (aeq)A.

B cooTBeTcTBHH ¢ MeKBeJOMCTBEHHHM NPOTOKOJMOM paspellicHa
9KCNJyaTanus B_MoOpe CAMOXOJHHX FPY30BHX CYAOB, HMEIOWIHX KAacce
Peunoro Pernctpa PCOCP npH  cJAeAyOIHX OrpaHnyennax  BHTUTH
BOJIHEL O g -HOW Jdee): kaacc M-CIT— 3,57 M;

-[1IP — 2,5 m; O-TTP — 2 m.

TIpH TOM yCTaHABJUBAIOTCS KOHKPETHHE MOPCKMe paloHul W Ce3o-
HH 3kcOAYarauny. CesoH 3KCIYATAUHH MoxeT GBITh MpoaJaeH Ha 10 cyT
OpH NpeiCTaBJEHHH CYAOBAaje/bileM O6AarONpHATHONO AOJTOCPOYHOID
NPOTHO3a N0 BHCOTe BOJH B JaHHOM pafdoHe MODs.

Psay npoexToB cyJ0B CMeIIAHHOTO peKa — Mope IJIaBaHHA paspeilie-
Ha paGoTa B MOPCKHX paitoHax, noaHaasopHeix Peructpy CCCP, koropiii
H BbiaeT Ha TaKHe cYyAa KJaaccHOHKALKOHHOE cBHAeTeabcTBO. Kaace cya-
Ha o6GosHavaerca cuMBoJoM KMy (rae K — kopnyc, M —— mexanH3Mul, Je—
ycnosiblid atak Perucrpa CCCP). Ilpu ycnoBuu niaBatiisi B GHTOM JbAY K
ocHoBHolt $opMyae goGaBasercs 3Hak J1 v wudpa, yKasblBaloUWlas TOSLIH-
Hy abfla (3—30 cM, 4—40 cm). Hanpumep, dopmyna kaacca Pernerpa
CCCP rensioxona «/lapora» — KM % JI4 CIT — oGosuavaer, 4ro 310 —
CYJHO CMeIIaHHOTO LJAaBaHusl, KOTOPOMY paspellieHa pabota Ha BHYTpeH-
HUX BOJHBIX MYTAX, a TAKXKe B MOPCKHX paiioHaxX Ha BojiNeHHH He Oonee
6 6annoB ¢ yRaneHHeM OT NOPTa-yO6eXHIla B OTKPHITBIX MOPSX 10 50 MHAB,
B 3aKpHTHIX fo 100 MuAB, a Takie B GHTOM JbIY TOMIUHHOH Jo 40 cM.

Ecnn cyato npeaHa3HaveHo ANf N1aBaHHA 6e3 OrpaHHYeHHS B 3aKphl-
THX MOPAX, a TaKXKE B OTKPHITBHIX MOPAX C yAaJeHHeM OT Mecta y6exHila
A0 200 Muab, TO B hopMmynte npumeHsiercs cumeoa 1. Hanpumep: KM% 1A2
(rme A2 — cHMBOM cHCTeMBI ABTOMATH3AUHMM, MO3BOJAIOMIMA SKCIUIYaTH-
poBaTh CYSHO €3 MOCTOAHHOR BaXThl B MalUHHHOM oTaenenun). s cynos
HeorpaHHYeRHOro pafioHa NJaBaHHA 3HaK pafioHA HJAABaHHA K CHMBONY
He joGasasercs.

Perucrp CCCP xaacc cyAHy npHcBaMBaeT Ha ueTeipe roja. llo ucreve-
HHH 3TOrO CPOKa CyAOBJAajenel A0JKeH NpPeXbABHTE CYRHO K ouepeitoMy
OCBHAETEABCTBOBAHRIO.

KoHTponibHKe BONPOCH ¥ 3a0AH¥S

1. Yro Ha3ziBaercd cyXHoM?

2. Kaxyio posip BrpaloT nonepeyHse H NPOJoJbHBE MepeGOPKA Kopnyca cyaHa?

3. Kakopa poib PYCCKHX H COBETCKHX yYeHbX B PasBHTHK TeoPHH Cyjna?

4, HasopnTe BamHuefillne HABHTaUHOHHBIE KAa4eCTBA CYAHA.

5. B ueM COCTOHT NPHHUHIHAJNLHOE PazdHdHe MexJYy CYAaMH Ha BO3AYWHO
nOJdYIiXe H K2 MOABOAHHIX KPLJIbAX?

6. Kakue rpeGoBaHHA MPefbiaBAAIOT K NACCAKHPCKHM TYPHCTHUECKHM CYAaM?

7. Tlo KaxuM NPH3HAKAM KJAACCHPHUHDYIOT pedHBte CyRa?
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Mnasa 1l
TEOMETPHA KOPIMYCA CYAHA

7. TEOPETMMECKMW YEPTEXX KOPMYCA

[ToBepXxHOCTh Kopnyca CyAHRa HMeeT CJOXKHYIO hopMy, TOUHOE NpelcTaB-
JleHHe O ero KOH(pHrypaunH MOXeT JaTh TOJALKC TeOPeTHYECKHHA ueprex -—
rpabnueckoe H300paxKeHHe TeopeTHUecKOH NOBEPXHOCTH KOpItyca B MPOSK-
IHAX HA TPH B3aUMHO NEPNEHAHKYIAPHBIE KOOPAHHATHLIE AaocKocTH. st
BceX CYROB, KpOMe JlepeBAHHLIX, JKeTe306eToHHBX H MHOFOCAOHHNX MJ1acT-
MaccOBBIX, Ha TeOPETHYECKOM uepTee IPHHATO H3o6pakaTh NOBepX-
HocTb Kopnyca 6e3 yuera TOMUMHL Hap y2XHOH 0OIUUBKH,

3a 6a3oBHe KOOPAHHATHBIE NJIOCKOCTH NPHHHMAIOT!

SuamempaabHyr0 NACCKOCTG — BePTHKaJILHO-TIPOAOJBHYIO NJIOCKOCTD,
ApPOXOAALLYI0 BAOJb BCEro CyJHa TNocepeiHHe ero IIMPHHEI H pasiensio-
DLYIO CYAHO HA ABe CHMMeTPHUYHHIE YacTH (pHC. 2);

ocrosnyto naockocms (OFT) — ropH30HTaABHYIO NJIOCKOCTb NPOXOAA-
WY Yepes caMmylo HHXHIOI TOUKY TeopeTHYecKoH NMOBepXHoCTH Kopnyca;

NAOCKOCHb  MUOGeAb-WNAK20YMma ~—— BePTHKaJbHO-TONEPEUHYI0  MJIoC-
KoCTh, NPOXOJAILYIO No cepelHHe pacueTHoil AJAHHBI Kopryca.

ITaockocme  epysoeol (KoHcTpyKtueHo#) sarepannun (TBJI, KBJI} —
TOpH30HTaJNbHAsA MIOCKOCTDb, NApaielbHas oCHOBRON HJIGCKOCTH H CoBNa-
Jaiolas ¢ NOBepXHOCTRIO THXOH BOAB NPH ocajKe CYAHA C NOJHEIM FPY3OM.

Jas naobpaxkeHra Kopnyca CyAHA Ha TeOPETHUECKOM YepTeXe Bhldep-
YHBAIOT COBOKYIHOCTB CeUeHHH ero HOBepXHOCTH pAJOM IMiocKocTelt, ma-
pajnensHBIX YKa3aHHBIM TpeM 6asoBbiM IIQCKOCTAM mnpoekuufi. Kpusne
JHHHH, NOJY4eHHbie OPH NepeceueHHH MOBEPXHOCTH KOpNyca IJIOCKOCTS-
MH, napaaaenbHaMu AT, HaswBalot Gamoxcamu, napaanensieiMa OfT —
8AMEPAUHUAMY, NAPATEILHEIMH NJIOCKOCTH MHASNb-IUNAHTOYTa ~— WAAH-
20ymaniy.

Pue. 2. CeueHlie Kopnyca cyA#a [NaBHHMY H BCOOMOTa réIbHHME IJIOCKOCTAMH:
1 — GopToBaR RHHRA; 2 — WNZHrOYTH, 3 — GATOKCH; 4 — BATEPJIHHHH

18



61

Kopma ¥ P
1920
/
o - 7
5 :
[V4WAVEI
S ST O 1
Y Sy S AL S
: AW AVE] | C
0 7 ¥ A
200 w1g| LT A7 1 7-10 AunuR u3noma dopme a
600 3
—— \ Fox = S ¢M{”’W _./% il S
é Fopii ] '
™1 ]
yd|
ga 57 - T m TZII7 Toran S
QE g —— —_— — ‘3 -
ol e — ] Vi A AR 4
e e S . ! an
slole 9 B8 7 I 7 T ! 3 PR :, a1 1500
% b'qom?daﬂ _‘Bmpea méwam; nmfw; forywupoma Lamurdopm
% Sulk yd —— S
ﬁ; ra pd > k;‘\\w i
AR 3%) Aunuﬂﬂa 6\&\ [ {
T 7 2 2 74 <~
RS A S TSR
/ o \4‘ Jnh
Zf_ 9 8 7 16 5 % 3 12 ” [ § b ) 4 J Z ! -
' 39600 |

Puc. 3. TeopeTnuecksfi yepTe Kopnyca cyaHa



CoBORYNHOCTh npoekiuil Bcex JauHuit Ha A1 — aro 6ok, Ha OI1 —
noaguupoma, Ha IIIOCKOCTb MUAeNb-MINaHTOYTa — Kopnyc (puc. 3).

[Tpoexuun 6aToKCOB Ha TEOPETHYECKOM uepTexke 00O3HAYAIOT PHMCKH-
MH uHdpaMH, a HINAHTOYTOR U BATEPAMHHA — apabCKHUMH.

BenegcrBre cUMMeTpHH Kopnyca cyAHa orHocHTenpHo JIT Ha npoex-
uue <[lonymupora» BEIMEPYHBAWOT TOJNBKO TOJOBHHBL BATepJHHHI, a Ha
npoexunn «Kopiyc» — NONOBHHEI IUNAHroyToB. ITpH 3TOM HOJOBHHBI HO-
COBLIX ITTAHFOYTOB H300paXKaOT clipaBa, a KOPMOBBIX — CJleBa OT Clefa
II1. HocoByio uacTb cyaHa Ha npoexisx «[Tonyuuporar u «Bok» B ore-
qecTBeHHON NpaKkTHKe NPHHATO HM300parKaTh Cnpasa.

[Tockoabky NACCKOCTH NPOEKLHH B3aHMHO MepNeHAHKYJIAPHB, TO Ha
Ka)X10A H3 TPeX NPOeKIHH ABe CepHH JHHHH NPOEKTHPYIOTCA NPAMBIMH,
ofpa3sys ceTKy TeopeTHueckoro yeprexka. Ha npoekunu «bBok» ceTky ofpa-
3YiOT WNAHTOYTH K BaTepJuHuH, Ha npoeklnd «IloaymHpoTar — WHAHTO-
yTol H 6aToKchl, Ha npoeKunH «Kopnyc» — parepAuHHH U GaTokckl. Bea uc-
KaeHHA Ha npoekliMk «Bok» u3o6paxaioTea 6aTOKCH, Ha NpoeKuHK «To-
JAYHIMpOTa» — BaTepJHHHH, Ha nmpoekuuH «Kopnyc» — mmaHroyThl.

OcHosHbiMi NapaMeTpPaMHE CETKH TEOPEeTHYeCKOro vepTeXa ABIAITCA
rMaBHele pacueTHbie pa3sMepeHun Kophyca cyAHa: AauHa L, wupuna B, Bol-
cota 6opta  w ocaxka T.

I1pn nocTpoeHun TeopeTHYECKOTO YepTeXa JJIHHY KopIyca CyAHa oObiu-
Ho pa36uBaioT Ha 20 paeBHbIX uyacrefi. Takum o6pasoM Ha npoexkuuu «Kop-
nyc» Hzaolparaerca 21 Teoperwueckuil wnawroyr. PaccrosHie Mexay
COCelHHMH IIMAHPOYTAMH HA3BIBAIOT meopemuveckol wnayueti. Ee annHa
AL = L/20.

Ocaaky cyaHa xenaT o6EYHO Ha YeThipe YacTH, T. €. MPHHHMAIOT NATH
pareprtuiuil (BJI). Tlpu astoM paccronsie mexay parepiuEdamH AT ==
= T/4. TIpu Goapluofi ocajke CYAHA H CACKHBIX OYEpTAHKAX KOPIyCa uuc-
210 BaTepAUHUA MoxeT ObiTh JoBeleHO NO AECATH.

Yucao 6atoKcos Geperca obbiyHo He MeHee ABYX ot JJ1 B cTopoHy Kam-
zoro 6opta. B 3ToM cayuae paccTosiiie MeXk1y 6aTokcamu paBHsierca B/6.

Ilpu pazpaGoTKe KOHCTPYKTHBHBIX depTemell ARMA MOCTPORKH cyAHa
BBIHIONHAIOT 6a30Bbli TeOPeTHUECKHH YepTeX Kopnyca B Maciitabax 1:100,
1:50, 1:20 u 1:10 B 3aBHCHMOCTH OT pa3sMepoB CYIOB.

8. FAABHBIE PASMEPEHMUA
M KOIDOMUMEHTE NONHOTHI KOPMYCA

InaBHEIME pa3sMepeHHAMH CyIAHa Ha3BBAIOT pasMepd Kophyea, HaMe-
pAeMble NapanielbHO IMaBHEIM MJIOCKOCTAM MpoeKuHi (pHc. 4), — pau-
Ha L, mupuna B, ocaaka T, Beicota Gopra H.

Paanuyalor yeTsipe BHAA IMIaBHLIX pa3MepeHHl Kophyca: KORCTPYKTHB-
Hble, pacyeTHbie, HanbGoJblHe H rafapHTHLE.

Hauna no xoncmpyrmuenold samepaunuuy L usmepsiercsi 8 IGCKOCTH
KOHCTPYKTHBHOH BATEPJIHHHH MEXAY TOMKaMH liepeceyeHHs ee HOCOBOH M
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Puc, 4, I'1aBHbie pa3sMepeHHS cYOHA

kopMogoit uacteit ¢ JII1. AnanoruyHo ollpeAesisiioT AAHHY Mo Alodoil pac-
HeMHOL 8aMepAlHUL.

Hauboabwasn Oaruna L,; WaMepsieTcs B TOPH3OHTANbHOA IIOCKOCTH
MeXAY KpaHHHMH TOUKAMH HOCOBOHI M KOPMOBOH OKOHeuHocTeil Kopmyca
Ge3 yueTa ero BBICTYMAMOIHX HacTeH.

Fabapumnag dauna L.g nsmepsiercd B TOPM3OHTA/IbHOH NJOCKOCTH C
yueToM MOCTOAHHO BHICTYMAMIMHX uactell Kopiiyca (pyAepnocta, NpHBa/ib-
HOoro Gpyca).

Wupuna kopnyca B namepsiercs Ha Mujene niockoerd KBJI B HauGoinee
LIHPOKOM ee MecTe MeXAy TeOpeTHUeCKHMH fosepxHocTAMH Goprtos. Mas
PeYHhIX CYAOR OGBIYHO 3TO MaMmepeline NPOBOAHTCR Ha MUENb-LINAHTOYTE.

Hauborvwas wupuna B, s usmepserca B TOPHIOHTANLHOA IJIOCKOCTH
MEXAY KpadHUMH TOYKaMH Kopnyca 6e3 ydeTa BRICTYNalOlMHX yacTeit (06-
HOCOB, NpHBaJbHOro Gpyca).

Tabapumnasn wupuna Byg u3MepsieTcs ¢ y4eToM BHICTYNAIOUIMX YacTed
KOpIyca.

Bowcoma Sopma H w3mepaercs B MIOCKOCTH MHAEIb-IUNAHIOYTa NG Bep-
THKAJH OT TOPH3OHTa/AbHOA IIOCKOCTH, NPoXoAdliedi yepe3 TOUKY nepece-
YeHHS KHAeBOH JMHHHKH ¢ NJIOCKOCTBIO MHAEAb-LINAHroyta A0 TeopeTHUe-
CKOM MOBEepXHOCTH nanyGul y Gopra (o JHHHH GopTa). Kuaesasa aunus
(KJT) — nuHHA nepeceyeHHs AHHILEBOH YacTH TeOPeTHUECKOH MOBEpXHo-
ct# Kopnyea ¢ HIT.

QOcadxa T usmepsierca no peprukann ot OI1 go naockoctH KBJI wan
pacderHoli BaTepAHHHH. s cyaHa, uMeloulero AH(depeHT, oObIYHO YKa-
swBaloT ocaiky HocoM Ty u kopmoil T. Ocaiki BocoM K XOpPMO#H -— Bep-
THKaJbHblE PACCTOSHHS HA HOCOBOM H KODMOBOM mNepHeHIHKyasdpax of
Ol no maockocTH pacdeTHOH BalepAUHHH,

dopMa Kopnyca CyAHA XapaKTepH3yercsl OTHOUICHHAMH IVIABHBIX pas-
mepennit L/B, B/T, HIT, xosdduineTaMy MOJMHOTH, 4 TAKKEe OUePTAHUA-
MH HOCOBOH M KOPMOBOH oKoHeunocteil. Tak, oTHoulenke L/B onpepensier
XoaxocTh cyiHa. Yem Goiblie CKOPOCTb CYAHA, TeM Goabille IOMKHO ObIThH
sto orHowienue, Orrowenne B/T XapaktepHayeT ocTOHIHBOCTD CYJHA,

HauGonee nonroe npeictaBieHle o (opme NOTPYXEHHOH YactH Kop-
nyca cyiHa aawt GeapasmepHule KO3(pPHUHEHTH MTOTHOTH,
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Puc. 5. Onpenenenne xo3(dHUHEHTOR TOJHOTH KOPNYca CYyAHZ

Kosppuyuenm obwedi noanome godousmewens 8§ — orHolleHHe 00b-
ema V nogpoaHok uacTH Kopryca K ofheMy NpAMOYTOJBHOrO napanjede-
nuneia ¢ pasMepamu pebep L, B, T, B KOTOpHIil BIHCHBAETCH ITOT 0OBEM
{puc. 5, a):

|4

6=—LE. {1)

Kosppuyuenm noanomst samepaunuy o — OTHOlUeRHe NJOUWAAH KOH-
CTPYKTHBHO# (rpy3oBofi) BarepJHHAH S K NJOULAJA OMHCAHHOTO BO-
KPYT Hee NpSAMOYFoJbHHKa co cTopoHamu L u B (puc. 5, 6):

S
T @

Koagpuyuenm norvomst mudesv-wnanzoyma B — orHoweHHe NOTpy-
JKeHHO#l YyacTH NJoIalH MHIeNb-IUNAHroyTa @ K TJOMAZH ONHCAHHOIO
BOKDYI' Hero NpsAMOYTolbHHKA co cropodHamu B u T (puc. 5, 8):

®
=77 (3)

Kosghpuyuenm npodoasroti noaromst ¢ — oTHOIEHHe 06beMa NOABOL-

Hoft wacTy kopiyca IV kK ofbeMy LUIHHIpPA, OCHOBAHHE KOTOPOTO oyepueHo

06BOIOM MHAENb-WINAHTOYTA, a AIHHA 06Pa3yIOIHX paBHa JJjiHe cyAHa L:
v 8

=TT T @

Koappuyuenm sepmuxasbroli noanomst Kopnyca ¥y, — OTHOLIeHHe 06b-
eMa NOBOANOH YacTH Kopliyca V' K oGbeMy NPAMOro UWIMHApPA C OCHOBa-
HHEM, OTPaHHUEHHBIM OGBOIOM KOHCTPYKTHBHOM Ba'rep.nuunn u ofpasyio-
uielf, paBHoi ocapke cyana T,

.V b .
Rm——— =—, 5
ST a )

OcHoBHble XapaKTePHCTHKH (GOPMBI Kopnycos CYZOB BHYTpeHHerc njia-

BaHHMA npusefeHH B Taba. 2.

22



*fadudon AWoHYO on mUeY awismdeiwedey |

G6—08 0'c—0'¥ ZL—89 666'0—166'0 | 86'0—¥6'0 £60—080 HHIN2Y-Hwdeg
0r—0¢ 0'L—gs 0'L—0% 666°0—166'0 | 66'0—36'0 6'0—480 AMHEHI BHALDOH
ze—s81 0'9—g'y 0'9—¢'g 666'0—.660 | 560—60 gR'0—8'0 annnodl amuefdioxio
€E—¢0 g'6—0'9 0's—2's 666'0—L66'0 | 66'0—36°0 6'0——ag'0 HAYRMOKrY akncAdioxio

. mdeqg

0I—¢'L 0'1—0'e G'e—g'g 860380 6°0—GL'0 $9'0—90 amgolnng Hduonig
ée—al 26—%5'L 0'L—0'e 866'0—L66°0 | 88°0—E8'0 Z8'0—80 SMHINON
91-—-zI 0'L—0'F gr—a'e 66'0—60 6'0—8L0 §9'0—6g'0 2MEOLEHY

HheNroL-mdamig

25—01 0'8—0'% 0'L—¢'t 66'0—6'0 6'0—9L'0 | I8°0—9% rwode]|
8z—61 Vi¥Y 789 166'0—566'0 | 26'0—980 | ©8'0—g'0 «d» H «Q» 8000E1N
02—91 §r—g'e 0'6—0°L L66'0—966°0 | 60—98°0 | 2Zg0—oL'0 BRHEGRIT OJOHHRITIOND

18D IRHTOXONED aRHEAJIOXA)

. BTAS 2194

G3—38 0'9—0'q ¢o1—0°L 16'0—80 | 98'0—38L% §2'0—99°0 -o1ing  aunodnmedoen-oedd |
%3—02 0'e—0'2 yel—¥11 760—¥8'0 | 9L0—¥L0 | o¥'0—E90 (anedexeiey
3281 §'6—a'e g's—{'9 66'0—160 | 8090 280820 SMHIIrON
¢c—Ll 0'9—0'% g¢'1—0'9 18'0—80 g0—86L'0 92'0—ak'0 MYOLHNE

:uwhd amodaskedoe]|

HiT a a7 g » ¢ RTAD

Z EMACQE],

€
o~



[To KoagxpruKenTaM NOJNHOTH KOpIyca CYAHa H ero IiaBHHM pasMepe-
HUAM MOKHO ONpPEeA&NHTh:
u3 dopmyst (1) o6nem NoABOAHOK YacTH CyaHa

V =8 LBT; - (6)
u3 dopmyan (2) niomaips KBJI
S=alB; (7
u3 dopMyH (3) nJolalb MHNENL-INAHT0YTa

o="p BT. (8)

9. NOCARKA CYBHA.
OMPEAENEHHUE OCAZKK NO MAPKAM YTNYBNEHWA

Hocadxkod Ha3pBaeTc NOJOMeHHe CYIHA OTHOCHTEABHO NMOBEPXHOCTH
poxsl. CyAHO MOMET 3aHUMATh PasiiyHOe MOJOXEHHE, JiiamerpasabHan
1/10CKOCTE CYAHA HakToHeHa Ha HekoTopaliit yroa 6 (puc. 6) 110 OTHOLIEHHIO
K BEPTHKAIbHON MJIOCKOCTH, KOTODLIH HA3bIBAETCA Y240M KPEHd. flao-
CKOCTh MHIE/ib-IINAHIOYTa MOKET ObiTh HAK/IOHEHA K BePTHKAJBHON M10-
CKOCTH Ha HeXoTOpHi YroJ P, KOTOPBIA Ha3blBACICA YeAoMm Quppepenma.

Mocaaka cyAra, NPH KOTGPOH IIOCKOCTh MEAENb-IUNAHT0YTa H JITT eep-
TuxaapHbl (Y = 0, 0 = 0), HaswBaercs NPAMOL. CyaBso, HMeiolliee TAKYO -
TIOCAJKY, Ha3LBAKT CuOMLUUM HO POSHOIL KUAb.

Ecau @ > 0, v = 0, To cYIHO CHAHT Ha pOBHREIA KHAB, HO C KpEHOM,
AapH 6 = 0, ¢ > 0 cynHo cuIxT OpsAMoO, HO C augpepenroM. Ecin cyaHo
MMeeT KpeH H JH(xpepeHT, TO €ro NOocalKy Ha3blzaloT npowssorsHol .

Y cyana, umelolero nocaiky ¢ AnddepenTom, 0CaaKn HOCOM Ty # KOp-
Mol Ty pasauyHsl. PasnocTb OCaJloK HOCOM H KOPMOH omnpeneniser Sugh-
(hepenm cypnHa:

d=TH"‘“T“.
A i
T A-A
[
/'Y 8
W, Af e LA
8 :"\b| Y 845 },lyﬂ,rrz
[ Y7000 VS e s e F v L
A
o
[ AN
—"'!‘ ?

Puc. 6. XapaKkTepHCTHKH HOCAJXH CYRHA
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[TonycymMmy ocaliox CyAHa HOCOM H KOPMOR Ha3biBaloT cpedued ocadkod:

TH+TK 9)
2 (
ﬂpO,ELOJ’Ibele HAKJIOHEHHI CYAHA IIPOHCXOUAT OTHCOCHTSNBHO TIONepey-

HOH OCH, ripoxo,n,ﬂmeﬁ yepe3 UEHTP TMKECTH MJAOWAAH BaTepJHHHH. Ilo-

JIOXEHHE LEHTPa THAXWECTH ,D,ei'iCTBYiOIl.leﬁ Ba'rep.rmnuii F oTHOCHTENLHO MH-
Aedist onpefenserca a0CilHCCOH Xy,
Ocaxka cyiua B pafioHe LLEHTPa TSMECTH TJOWAAH BaTEPJHHUH

Tp=Tep+ATp, (10)

rae ATF — nonpaBKa K cpejnefl ocaake, M.

TC{J =

Jns onpejenexvsi NONpaBKH PacCMOTPHM TpeyroasHuky abF w ABC.
H3 no,?,oﬁnﬂ TpeyroivHuKcB ab/(bF) = AB/(AC) wan ATr/x; = (Ty —
- Tl{) Ll

oTKyAa
ATy :rT“:—T“ 4. (11)
[MoacraBus nonyuendoe 3uadenue ATp B Buipaxkenue (10), noaydum
PomTopt T8, a)

ITpu pacuerax nonpasky Tr cleflyeT YYHTHIBAaTh 3HAK mepep X;. Ecan
{eHTP TSDKeCTH F TJIONIAAH BaTepPJUHUH PAcloIOMeH B HOC OT MHRENS, TO
abcuucca x; 6epercsl Co 3HAKOM NJIIOC, EC/H Xe OH PACAOJIOKEeH B KOPMe OT
MBJENA, TO X; — CO 3HAKOM MHHYC.

[Ipu onpefenednH ocalek mo dopmyiam (9) 1 (12) ponyckalTes HeKOTO-
phle MOTPEMIHOCTH, OAHAKO MX JOCTOBEPHOCTH AOCTATOUHA VA NpaKTHYe-
CKHX pacueroB. [l H3aMepeRHs (aKTHHECKHX OCAJCK CJAYXKaT MapKu
0CafOK, KOTOphle HAHOCAT Ha 0GOHX GOPTaX KOPNYca HA HOCOBOM H KOPMO-
BOM NepHeHfHKYyAApax.

10. OAPERENEHME NNOWALEA LLNAHIOYTOB
Y BATEPNMHUIA NO TEOPETUHECKOMY YEPTEXY

Tlpu onpeneiennu ofbema HOrpyKeHHOH YacTH KOPNyca CyJHAa 110 Teo-
DETHYECKOMY UepTexy HeOGXOIHMO YMEThb BLIVHCJATH (JIOULAAH, OCPAHH-
YeHHbIe JAUHHSAMH CeYeHHS Kopliyca napanieNbHeiMH MAocKocTsmu. Ta-
KHMH CEUSHHAMH fIBJSIOTCHA [IOWIAAX BATEPJHHHIT H MINAHTOYTOB.

ITrowads wnanezoyma onpejenserci €ro OYEPTAHHEM HA MPOCKUHH
Kopnyc. B KOOPAHHATHBIX OCAX Z, ¥ €T0 NMOTPYKEHHYIO MJIOLALb ¢ OCAAKOM
T pa36uBaloT HA YeTHIPE PABHLIE YACTH, COOTBETCTBYIOUIHE YHCNY TEOPETH-
YECKHX BaTepAHHHA (puc. 7, @). OpauHATHl HA OAHH GoOpPT 0GO3HAYAIOT
Yos Y1+ Y2, Y3, Yy, & PACCTOSIHHE MEIKAY BaTepauHuaMH — deped AT = T/4,
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‘Puc. 7. Oupeaedensie niollajei WNAHIOYT2 H BaTepARHEH

B cBasr c cummerpdedl wnanroyta otHocHrenbHo [T ero uckomas
TJIOIaZb B COOTBETCTBHH ¢ NPABH/OM NPHOMMIKEHHbIX BHYHCACHHIH cno-
cofoM Tpaneudi olpeieNHTCs Kak YABOEHHas CyMMa TWIOIIAleH sjeMeH-

TapHeIX IJOWAaloK:

@=2(—@—;iAT+—!i%LAT+ yﬂ_;'ys AT+ ys-;-y‘; AT).

TTocsie npeofpasoBaHHA MOJYUHM

0=2AT (!Io+y1+yz+!la+ya—"—'—'y°-;y‘ )

Beegem oGoaHaueHHs:

4
iZO’ya = Yo + th -+ Y2 + ¥2 + ys — cymma Beex opannaT; AZ = (¥ + y,)/2 —
RONPaBKa, PaBHag NORYCYMMe KpaliHHX OpARHHAT.

Torxa ucnpasneHHas cyMMa paBHa CyMMe BCeX OPAKHAT 32 MHHY-
COM TMONPABKH —- [OJAYCYMMbl KPaiHHHUX OpAHUHAT;

4 4
XMoo= X'y —AZ.



dopmysa a1 onpejeneHHs NAOMIAAH IIMAHTOYTA GyAeT UMeTb BHE

k

o=2AT 3 g, (13)
i=t

. &

rze AT = T/kE — paccrosnue MeXAy BATEPITHHHAMH, M;izoy; — HCTpaBAeHHad
CyMMa OpJHHAT, M; £ — HOMeD pacdeTHOH BATepAHHMH.

H3 popmyan (13) crepyer, uto naoulafb WUNAHTOYTa PABHA YIBOSHHOMY
NPOH3BEICHHIO HHTEPBA/A MEKZY BATEDJHHHAMH Ha HCNPABAEHHYIO CyM+
MYy OpHHHAT.

Baucnenre miomanedl IMAaHTOYTOB YAOOHO NPOMABOANTL B Talmuu-
Hoit popme (radm. 3).

ITaowade samepruruy ONpPeReNSIIOT TAKXKe Mo npaBuay Tpareund. C
3TOil Lenblo' JAHHY KOpHyca cylHa pa3feNsfloT Ha paBHble PacCTORHHA,
COOTBETCTBYIOILHE JJIHHe TeopeTHyecKoff wnaukk: AL = L/20. Torza
TI0MAAE 6])5&TEPJIPIHHH OT HOCOBOTO wWNaHroyra ¢ xo Kopmosoro 20
{puc. 7,

S;—_2(- yo'|2—y1 AL+ .‘ll;‘yz AL+ ...+ yn;l*yn AL yl:‘;yso AL).

Ta6agna 3

Houmep saTeparEnn OpapHaTa, M Homep mnaHroyta OpauHata, M
BJ7, Yo 0 Yo
BJ1, ¥ 1 th
BJ, Ya 2 s
BJi, X3 3 Ys
BJI‘ U . .
:g s
the
20
4 )
Cymma Z'y; 2= 2 Yi Cymma 2’ = E ¥i
0 0
1 1
Monpaska AT [AZ=—- (jo+4)) | Tlonpaska AT | AS=— (sottac)
Henpagaesnas By =3'y;—AZ Henpasaernpas I=3'—AZ
cymma Ty, cymma &
Tiowane wWHAH- w=2ATZy; Flaowazs Batep- S=2AL3
royra @, m? _ auHun S, M2




Hcnonb3ys npuHATHE paHee 0603HAYEHHA, MOJYYHM:

2q
Z'gg = yot+ 4+ y2+ ... + ¥1g + ¥10 + Y20 — o6mas cyMma KoopaAHHAT, M;
=

n
AZ = (yo - y)/2 — nonpaska, pasras noAycymMe KpafiHHX OpPAHHAT, M; Eyi =
=0
2
= ;?‘Gyi — AZ — uenpamBieHsas CyMMa, M.

Toraa Buipamenue 119 onpefeneHus NACIAAH BATEPIHEUH
n
S=2AL ¥ y; (14)
i=0

rae AL — TeopeTHyecKan MMANHA, M; 1 — HOMep UNIAHTOYTA, KOTOPH Aepe-
CeKaeT JAaHHAfA BaTepJHHNA,

Hs dopmynsr (14) cnexyer, uTo WIOIAAL BATEPAHHUH PaBHA YABOSH-
HOMY [TPOH3BEJEHHIO TEOPETHUECKOH INMALHH HA HCTPABACHHYIO CYMMY op-
JHHar. Pacuer miomajgH BaTepiIHHHH NPOBOAAT B TaGanunoll dopme Tab-
qauust {eM. taba. 3}.

KoHTporbHEE EONPOCH H 2ARAHHA

1. Kakue niockocTH NpHBHM2I0T 3a 0a30BLe NPH TOCTPOSHHH TeOPETHYECKOTO
yepremxar

2. Hafite xpaTKoe onpenefenrue NoHATHIl 0aTOKC, BATEPAHHHS M UINAHTOYT.

3. Kak uamepHTh raaBene pasmepeHns cypsa L, B, T, H?

4. Chopmyaupyhte nouatus xosdduunentor noanors 8, o, B, ¢, 4. Mo Ta6n. 2
NPO2HAAH3HPYIiTe HX A3MeHeHHe B 3aBHCHMOCTH OT Ha3HAYEHHS CYRHA.

5. Yro Takoe xped H Kuddepent cyana?

6. Kax Ha nmpakTHKe onpefe/isioT OCaAKy CYAHa?

7. B uem cyth cnocofa Tpanenuit NpH onpepeNenHH naowated?

Fnaza 1}
NNABYHECTE CYAHA

11. YCNOBUA NMNABYUYECTH M PABHOBECHA CYAHA

[InaBaHue cyaHA NOAYHHAETCHA 3aKOHY ApPXHMeJa, COTJIACHO KOTOPOMY
Ha Teslo, OrPYKEHHOe B XKHAKOCTh, AeACTBYeT BHTAKHBAOmaA cuaa (CH-
J1a NOANEPXKaHUA), HANpAaB/ieHHas BePTHKAAbHO BBePX, DaBHAN BECY XKHi-
KOCTH, BHITECHeHHOR TenoM. JIMHHMA neficTBHA paBHOAEHCTBYIOMEH BeeX
CHJl JlaB/ieHKis NPOXoAuT uepe3 nentp Taxectd (LIT) noasopworo oGvema.

Cunra noddepacarus P; = gD avliserca pesyasTHpYOulefi BCeX cHi,
BO3HHKAIOIHX BCICACTBHE AABNAEENS BOAL HA K2u AL SMeMeRT CMOUeHHON
noBepxHocTH Kopnyca. Ouna wanpap/iieHa BepTHKaJbHO BBEPX H NMPOXOEHUT
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Puc. 8. Pabrosecue cyana Gez KpeHa n auddepenra

uepes neHtp Macc C (puc. 8) noxBogsoro o6nema KOpIiyca, KOTOpPbii Ha3b!-
BalOT UEHTPOM BeHUHHL (L[ B).

Cuna nagsywecmu (Momnepxanus) cornacio 3akoHy Apxumeza pasHa
BECY BOABHI, BLITECHEHHOH KOPIYycom CylHa,

Pp=yV, (15)

THAE ¥ -— YAAbHHIA Bec BoAH, KH/M?®; V — ofibemuoe BONOH3MelleHHe, M3,

YRenbHbIH Bec BoAb sBAfeTCA nepemMeHHOR Bennuuuoil. [Ipu pacue-
TaX, CBA3AHHLIX C TIPOGKTHPOBAHHEM CYXOB, NPHEHMAIOT OGBIMHO v =
=10,05 xH/mM® ana mopekoit Boast u y = 9,81 kH/M® anst TpecHoit Bogwl.

B nporusononoxuom nanpasnensu AeliCTBYeT CHsa TSDKeCTH cyaHa P,
KOTOpast IPU NIOGHIX €TI0 NOMOKEHHAX HANpaBaeHa BePTHKANLHO BHH3
H npuaoxena B HT.

Henmp mamecmu — 310 Henamenuo cpazansag ¢ TBEPALIM TEJIGM TOY-
Xa, Uepe3 KOTOPYIO NPOXORHT PABHOMEHCTBYIOMAS CH TSIKECTH, BefcTBy-
IOILHX Ha HacTHUp 3T0TO Tena. Hanpumep, y otnopoasoro mapa ueHTp TA-
KECTH HAXORUTCS B LIEHTPE €10 CHMMETPHR. ¥ CYIHA HEHTP THKEeCTH HAXOo-
AHTCS B JHAMETPANBHOR NAOCKOCTH — HA NAOCKOCTH CHMMETPHH.

CHAY TANECTH CyIHa MOMHO BHIP23ATL Yepe3 Maccy BbITECHEHHOH MM
_ BOAEE: -
Pe=pgV, (16)

TAC p — MAOTHOCTE BOAM, T/M%; g — yCXopeHHe cBOGOAHOrO mMafeHns, m/c?,

Bodousmeuenne — xonuuectBo Bogw, BbITECHEHHOI AAaBAOWHM Cy]-
HOM, — OJHA H3 OCHOBHBIX 3KCIJYATALHOHHBIX XapaKkTepHCTHK CYOHA.
Pazanuaior o6temuoe u Maccopoe BOZOH3MEILeHHEe CY/IHA.

O6vemnoe s0dousmeryenne V uncnenno paBHO 06beMy NOABOAHON wacTH
KOpIyca CyAHa HiKe BATepJHHWH, BKAIOYAS BLICTYNAIOWME SACTH (pyan,
BHRTH!, KDOHWITEHHL! H AP.). OHO H3MEHSAETCS B 3aBHCHMOCTH OT ILTOTHOCTH
Boau. B Mope o6nemuoe BOXOH3MEIERHe CyAHA OYAeT MeRble, yeM y Toro
KE CYIHA B peKe, TAK KaK INIOTHOCTL MOPCKOH BOABI BhIIE, YeM PEeyHOi.

Maccosoe sodousmeyenue D nocrosuo u PaBHO Macce BCero CyAHA H Ha-
XOMAIHXCS HA HEM TPY30B, BKJIOUAst CYHOBLIE 3aNMACH M Ga/iiacT

D=pV, (17)
rne V — ofbeMm nomeoxuoli uacts CyAHa, M3,
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Puc. 9. PaBHoBecHe cynua, naapawoiero ¢ aHgdepeHToM H KpeHOM

B craruke KopaOist NOJB3YIOTCA TAKXKE OHATHEM 82008020 8000U3ME-
WeHuA:

=gD=yV=pgV. (18)

BecoBoe BojousmelleHde B OTIHUHE OT MACCOBOTO 3aBHCHT OT LIMPOTH
MECTOHAXOXIEHHS CYJAHA H H3MEHAETCH IPONOPHHOHAIBHG U3MEHEHHIO
yCKOpeHHR cBOGOZHOroO NajeHHs,

H3 TeoperuuecKofl MexaHHKH H3BeCTHO, UTC JAA PABHOBECHA Tefa, Ha
KoTopoe JefCTBYIOT jBe CHCTEME! CHJI, HeoOXOIHMO H JOCTATOMHO, YTOGHI
PaBHOJCHCTBYIOLIHE 3THX CUNI OLIIM PABHLI H HaNpab/jeHbl [0 OAHOA Np#-
Mofl B nporHpononoXHue croponn. Ha ocHOBaHMH yKa3aHHOTO NpaBRJa
AAd paBHOBECHS CYAHA, MJaBawoierc B CrIOKOHHOR Boje, HeobxoguMo cob-
JIOREeHHe JBYX YCI0BHI.

[lepBoe H3 HHX 3aKJioYaeTcs B PABEHCTBE CHJILE THXECTH CYAHA M CHILL
nojnepxkauua: P, = Py.

Bropoe ycioBre — UeHTp BeanduHbl C H UEHTP TAxKecTH O JONKHL Ha-
XOBMTRCH Ha ONHOH BepTHKANbHONA MHHHH (CM. puc. B).

ChnefoBaTencio, A NJA3aBaHKA CYAHA TI0 3aJaHHYIO BATEPAHHHIO Heob-
XOJIHMO ¥ J0CTATOYHO, WTOOK! €0 CHAA TAXecTH P, npulioxkeHHan B LeHT-
pe Tsxkect G, 6ulsia paBHa CHAe NORAepXaHKR P, NPHIOKEHHOH B HEHT-
pe BeH4nHE C, H TOYKH HX npuiaoxkenust G u C nexann Ha oAHoi BEpTH-
KaNbHOH npAMON.

EcAu cHAY TAXKECTH CYAHA BLIPA3HTh depe3 Maccy BbITECHEHHOH BOABI

Po=gD=pgV, (19)
TO TIepBO€ YCJOBHE DABHOBECHS IJIABAIOMIETO CYJIHA TPHMET BHJA
Pe=pgV=gD=Py. (20)

OGo3nauns KoOpAHHATH! LEHTPa TsKecTH G Hepes Xz, Yq, 24, 4 KoOOP-
JHHATH leHTpa BeAuuHHH C uepes X, Y., 2,, MOMKHO HANHCATDH YC/IOBHE PaB-
HOBeCHS CYAHa B CHCTeMe KOOPJIHHAT, eC/IH GHO He HMeeT KpeHa H JHdpe-
peHta (cM. puc. 8): x, = x,=0; y, =y, = 0.
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[Tpu wanvwuku y cyaHa auddepenta win kpena (puc. 9) cucrema mens-
ercd W npuHkMaer Gonee cnoxHui B, B cnyyae kpena — Hakjiona cya-
Ha B nonepeuynoM Hanpaeiaenun — LT emecrites ot [AI1 B cropony 6opra 4
AnA obecnedeHus pasHoBecHs LB 6yier nepemetlaThCA B CTOPOHY TOrO XKe
GopTa A0 Tex mop, noka cwisl P, 1 P, = gD He oxaxkyTcs Ha oAnoil nps-
MOH.

12, BOAOMIMELLEHWE, DEABENAT
M YHACTAR TPYIONOABREMHOCTE CYAHA

BonousmemieHnne cyjiHa (Maccosoe) CKAaAbIBaeTc H3 MOCTOARHBIX H Ie-
peMeHHHIX Macc. B uHeso NOCTOAHHBIX Mace, COCTaBAMICUIHX MACCOBOE
BOJOH3MEIEHHE MopoXHero cyliHa D, Bxoaar:

m, -—— Macca Kopryca, HagCTpofKH, CYJOBBIX CHCTEM H YCTpORCTE,
3MEKTPOOGOPYIOBaHHA, CPEACTE CBA3W H YNpaBieHHs, HHBEHTapH;

m, — Macca FNaBHWX JBUraTteneil, BCMOMOTATE/ibHEIX MEXaHH3MOE,
ABHJKHTeJell H BaJoNpOBOIOB.

B cocraB mepeMeHHBIX Macc Ha TPAHCNOPTHBIX CYAAX BXOXAT:

M. — Macca rpy3a H NacCAKHPOB C GarakoM, sanacaMm NPOROBOJLCT-
BHS H TNHTbeBOH BOJLL;

flly — Macca 3aracoB TOMIHBA H CMA30YHBIX MaTepHaloB;

M, — Macca 3KKNaxa ¢ 6aramoM, 3anacaMmH HPOJOBOALCTBHS H HHTb-
€BOil BOZANI.

CyMMa BCEX COCTaBJAMICILHX NMOCTOMHHBIX W MIEPEeMEHHBIX Macc omnpefe-
JfieT MacCy CyjHa, HJAH €rg MaccoBoe BoAOoH3MelleHHe, ¢ NOAHEIM IPY30M:

D = my - my - mp 4y - my. 2n
BO}IOHBMELB,EHPIE TNIOpPOXKHEro cyiHa
Dy =ty iy, (22)

Pa3HocTk MeXay NONHBIM H NOPOMHHM BONOH3MEHICHHSMH HA3bBIBAICT
dedaelimom, MIAH NOAHOL 2pY30n00BEMHOCMBN, CYOHA:
Qus=D—D,. (23)

JenseiiT ApH ocaaxe No rpy30BYI0O MapKV ABJSETCS OCHOBHOH 3KCNIya-
TAHHOHHON XApAKTEPHCTHKOR CyaHa. OH COCTOMT H3 MACCH MOJE3HOTO IPY-

'repna.noa TIPOOBONIBCTBHSA, (HTHeBOi B0l BOJAH, (PEKANLHLIX H MOACJIAHEBHIX
BOJ B Kopnyce, APYruX MEPeMeHHRIX Ipy30B.

YacTb feiBefiTa, paBHas Macce NOJIESHOrO IPy3a, COCTABAACT UMCTYIO
TPY30NoXbeMHOCTh (g YHCTast TPY30MOABEMHOCTD NOKA3LIBAET, Kakoe
KOJIHYECTRO MEPEBO3MMOro rpyaa MOXKHO NPHHATH HAa CYIHO NPH ocajxe
0 rpy30BYH) BaTEpPJHHHIO B 3IABHCHMOCTH OT MAaCCHl NPHHHMAaeMbX Ha
peiic 3anacos, :

Qur=Qpe —ma, (24)
rae m3 — Macca NpHHAMaeMHX Ha pefic 3anacos, T,
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Crenenb HCNOJB30BaHAS 00BeMa NOMEWeHHHA BHIPAXAETCH ANA rpyso-
BBLIX CYJOB NPH NOMOIH KOMPHIHEHTOB YTHIH3ALUHH BOJAOH3MEIleHHs NO
JeEBefTyY M WHCTOH TPY3ONORBEMHOCTH:

CQup . Qur

"]nn = D + ar i D

Koappuyuenm ymurusayuu sodousmewienuss no Oedeelimy Aaa JAHHOTO
CYAHA ABAAETCH BeJIHYHHOH TOCTOSIHHOH M XapaKTepH3yeT Npexle BCero
KaueCTBO €ro NpoeKTa.

Koxppuyuenm ymuausayuu sofousmenjerus no wucmol 2pysoncosem-
ROCMY -— BeJIMUHHA NepeMeHHasi, Bo MHOroM 3aBHcgnlas ot JedcTBHIT 3KH-
naxa. Herkoe niagHpoBashe peficoB, pauHoHaNbHble 3aNace TOILIHBA H
NHTBEBOH BOABI, NMPOAYMaHHAs 3arpyska cylHa criocoGCTBYIOT YyBejauye-
HHIO 3TOro KO3(QHIHEHTa H B KOHEUHOM CYeTe HOBbileHHo 3heKTHBHO-
CTH paboTHl CcYZHa.

13, OINPEAEJIEHME OBBEMHOIO BOAOWUIMEWEHMR
rNo TEOPETHHECKOMY YEPTEXY

O6reM nmofgBoxHOH uacTH CYZHA, Kak H JofGoro Tena, orpaHH4YeHHOTO
KPHBOJIHHEAIHON ITIOBePXHOCTbIO, ONpele]sioT MpPH IOMOLM MeEToAa fa-
paaienbHLIX cedeHHl ¢ MpHMeHendeM npapuna Tpaneudii. Kopnyc pastu-
BAOT HA N 5JeMeHTApPHBIX 0OBEMOB pPHAOM PABHOOTCTOHLIHX Napasijenb-
Hpix mJAockocTell. TakMMH TJIOCKOCTAMH HA TeopeTHYeCKOM 4YepTexke
ABJAIOTCA MJIOCKOCTH TEOPETHYECKHX WIIIAHTOYTOB ®,, Wy, ®g, ..., LO 7Y
(puc. 10, a). [TosroMy Anst onpelenenns o6beMa HOABOLHCH UacTH Kopny-
ca HeoOXOIAMMO BHAayajle BLIYHCAHTH MJIOHIAJH INIAHTOYTOB.

O6beM Kaxaoro 3/J1eMeRTapHOTO CA0f ¢ HeGOJbIloH [1OTPEHOCTRIO
MOXHO TPHHATH DaBHBIM TOMYCYMME OIDaHHUHBAOIIHX CJoH Niomazeil
INNAHIOYTOB, YMHOXEHHOH HAa PacCTOAHHe, PaBHOE JJIHHE TeOPETHUeCKO#
mnauuu L/n:

L
l,i=_£°,932191_ —=. (25)

O6bem nopsoawoil yacTH Kopnyca GyAeT paBeH CyMME 3JeMEHTapHBIX
ofbemos:

+wy "E‘"i" Wy -+ 0y _L_+._.+lmn—-1+mn L
n 2 n

3
=Ny .
v i 1 2 2 n

=1
Tocne cnoxeHus Beex u/ieHOB MPAaBOfl YacTH MOAYYHM

L [ @}
V:T (—20—-—{—{,1)1—]—(02-1—..-—;—(9!1—1 + 2“ J

HIIR
L n
V=";: [(mo‘l‘ml']‘ma‘l“--- +@n-1+mn)""_m_ni2_—m'—_]' (26)
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Pae. 10. Onpenenenie ofbeMa NOrpyHeHHON YacTH KOpRyca

O6beMHOe BOOOH3MEIEHHE PABHO TPOH3BEAEHHIO JHHH TeopeTHue-
CKOll UIMALKM HA MCNIPABJEHHYIO CYMMY MJIOUlaJell LINAHTOYTOB, PaBHYIO
cyMMe BceX Naomaned MMAaHTOYTOB 33 MAHYCOM TNOAYVCYMMbl KpafiHux.

[Tpu onpeaeneHrH o6BEMHOTO BOJOM3MENIEHHS CYAHA MOXHO IPHMEHHTL
NpOLO/NbHO-TOPH30HTAILHEIE CEKYILMe MJIOCKOCTH. TAaKHMH TIOCKOCTSMH
Ha TEOPETHYECKOM uepTexe GYAYT PABHOOTCTOSIIME HPYT OT Apyra Barep-
aHHud Sy, Sy, S, ..., S, (pue. 10, 6).

[TpuMeHHB H3BeCTHOe MPABHIO Tpamneiluil, NOJYYHM o0BeM NpORONL-
HOFO 3JEMEHTAPHOrO CAOA:

i=M1—' _T_ (27
2 n
OdbeM NOABOAMOI YACTH Kopmyca
. 3 . So+8, Ty 8,48, T Spoat-Sa T
- 2 n 2 n 2 n
HIH
T S+ S8

e (R R e | (28)

O6bemMHOe BojOM3MellleHHe CyIHA PaBHO NpoH3BeneHHo T/n Ha uc-
HPABJEHHYI0 CYMMY TIOLIaflell BaTepAHHHH, PaBHYIO CYMMe BCex Iomla-
Jeit BaTepHANI 3a MHHYCOM NOJTYCYMMH KpaiHHX,

Taknm obpasoM, of6beMHOe BOJOH3MELICHHe CYAHA MOXKHO OfipelleNIuTh
Mo TEOPEeTHYECKOMY YepTexy, MpHMeHHB dopmyanl (26) uau (28).

14. CTPOEBbLIE NO LUNAHTOYTAM i BATEPSIMHMUAM

BaxuefinaMH 3/1eMEHTaMH NVIABYYECTH ABASIOTCA 00LEMHOE BOJAOH3ME-
wedune V, abcuncca x, W annaHKaTa 2z, UeHTpa Benwuuuel. Jlna mocrpoe-
HUSL TEOPETHYECKOTO YePTEea H MPOBeJeHHA HeOOXOAHMBIX PACHEToB MO
TEOPHH Kopalb/isi rpaduuecKR H306paKaloT 3aBHCHMOCTL 3THX BE&IHYHH OT
OCaAKH CyjHa.

2 3ax, 345 33
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Puc. 11. CrpoeBne no WIIAHIOYTaM H
BaTePJHHHAM Smé

Cmpoesan no wnaneoymanm (puc. 11, a) — kpuBas, onpefeasionian 3a-
BHCHMOCTD INOUIAAH MOTPYHEHHOH YacTH MINAHTOYTOB OT AJAHHH CyAHA H
XapakTepH3yioulaa pacnpejeseHne o0beMHOT0 BORXOH3MEIEHHA MO AdHHe
cyana. CTpoeBylo MO UITAHFOYTaM BLIYEPYHBAIOT MO TouKaM. BeluHcned-
Hble 3HAYCHHS TIOIIAAH KaXKJOTO TeopeTHYeCKOTO LNAHTOyTa OTKAabl-
BalOT B COOTBETCTBYIOIEM MaciiiTaGe Ha BepTukanbHO# ocH. OcHOBaHHEM
3THX OPIHHAT C/YKHT TMOMOKEHHe AaHHOrO LINAHTOYTa MO LMHHE cynua

CTpoeBafl no WNAHrOYTaM HMeET caelyloulHe cBodcTBa:

WIoalb, OTPAHHYEHHASA CTPOEROA MO INAHTOYTaM, pasHa O0BLEMHOMY
BOJIOH3MELIEHHIO;

abcuHcca IeHTpa THAMECTH CTPoeBoii paBHa abcuHcce X, LEHTPA THKe-
CTH NIGFPYXKEeHHOro B BoAY ofbeMa CyIHa;

KOSQ)Q)HIJ,HEHT NOMHOTH NIOIAJM CTpoeBoil paBeH Kos(puUHEHTY npo-
AONLHON MOAHOTH CY/HA H ONpPEeNeAAercs OTHOUIEHHEM IIOWANH CTPOEBoi
MO INMAHIOYTaM K IVIOWALH ONKHCAHHOCO OKOMO Hero npAMOYrOJbHHKA:

Serp — Vv
SABDE L

8
B0 (29)

thopMa cTpoeBOH MO IINAHTOyTaM HaIvVIALHO MOKAa3HBAeT pacipefeneHne
ofibeMa NONABOAHOH YACTH CYyJAHA;

Mmobas opAdHaTa CTpoeBoil npeicTaraser coboi MAoWAAb COOTBETCT-
BYIOHIETO IHNAHIOYTA.

Cmpoesan no samepaunuam (puc. 11, 6) nokasuBaeT H3MeHeHHe NJouLa-
M BATepAHHHH NO BeicoTe Gopta. CTPOEBYIO 110 BaTEPJHHHAM CTPOAT N0
ToukaM. Ha BepTHKaNbHOMH OCH HAHOCAT NOJIONKEHHE TEOPETHUECKHX BATED-
JIHHHH, 2 HA 'OPH3OHTANDMOH — OTDE3OK, onpezeAsIOHA B BHOPZHHOM
MacusTaGe MAOWAAL COCTBETCTRYIOWEH BATED/HHUH.

CrpoeBas NO BaTepJAHHHAM 00JajlaeT CJEAYIOUIHMH CBOHCTBAMH:

TJIOIafib, OTPAHHYEHHAA CTPOEBOH 110 BaTEepPJHHMAM, paBHAa Oﬁ'beleO-
MY BOZOH3MELIEHHIO;

OpPAHHATA UEHTPA TAIKECTH CTPOBOH paBHA alNiiUKaTe 2, USRTpA T4-
HeCTH MOTPYIKEHHOTO B BOAY o0beMa cy/Ha;
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Ko3(pULUHEHT TOAHOTH MVIOUIAAH cTpoeBofi paBed Koa(dHuMeHTY Bep-
THKaNbHOM MOMHOTHL CYAHA H ONpPeNesseTCH KAK OTHOWEHHE MA0Mand
CTpoeBOii Mo BATEPAHHHAM K IIOLAJH OITHCAHHOTO OKOJIO Hee NMPAMOYTO/Ib-
HHKA .

Serp  _ 14
S aspE ST

[}
=——= (30)
o

dopMa CTpoeBoil 1O BATEP/NHHHUAM HAET HarVIsAHOE NpeACTaB/ICHHE O
pacnpefie/leHHH ofbeMa NORBOAHON YACTH CYAHA MO ero ocaike, mobGas
abeuycca CTPOEBON NpeicTaBisieT cofoil MIOMAAb COOTBETCTBYIOUIEH Ba-
TEPAHHHH,

CrpoeBbie O IUTMAHFOYTaM H BaTePAHHUAM WIHPOKO HCMO/MB3YIOT NpPH
NPOEKTHPOBAHKH OOBOXOB KOPAYCOB CYIOB.

15. KPMBAS BOAOMIMELUEHAA.
TPY30BOW PA3SMEP M TPY30BAA LLIKANA

Hcnonb3ys JaHRbie CTPOEBOi [10 BATEDPJHHHAM, MOMXHO ONpeleNHThb
ofbeMBl TIOABOAHON YacTH KOpMyca Ha KaXKAYIO BATEPJHHHIO. 3HaA 00b-
eMbl, CTPOSIT KPUBYIO H3MeHeHHS 00BbeMHOro BOAOH3MEILEHHs] B 3aBHCHMO-
CTH OT OCafiKH cyAHa (pHc. 12): Ha BePTHKAJBHOH OCH OTK/MAABIBAIOT NOJIO-
JeHHS TeOpeTHHeCKHX BATEPJIHHHHE, a MO FOPH30HTANLHOH — COOTBETCT-
ByIOIee JaHHOM ocalke 00beMHOE BOAOH3MEILlEHHE.

Kpusas o6BemH020 8000U3MEUECHILR TTO3BONIRET ONPEREIHTD:

(akTHUECKOe BOJOH3MEIIIEHHE CY/HA NIPH JaHHOM Ocajike WM, HaoGopoT,
npH 3aJaHHOM BOJOW3MEIIEHHH 0e3 BbIMONHEHHS NOMOJNHHTeNLHBIX pacye-
TOB OCaAKy:

usMeHenue ocatku cyana AT opu
npUeMe WY CHATHH JOMOJHWTENb- '3
HOTO TPY3a g, YTO NoBJeueT 3a coboit
_yBe/lMuEHNE HAH YMeHbleHHe ofbem-
Horo BojoH3MeuieHusn AV.

Jina noctpoenus KpMBOH BOAO-
H3MEIeHHsT Ha OCH aGCIHCC BNpaBo
OT Haya/bHOrO0 BOJOM3MelleHHA V,
{cM. pHc. 12) oTKAaABIBAIOT 3HAYEHHE
AV. H3 noayuennoft TOUKH NpoBOAAT
NeprneHiHKy A ApHO OTPE3oK N0 mepe-
CEeUeHHA ¢ KpHBOH OODEMHOr0 BOJO-
navemennss (touka A). Touxy A

T A

Te

CHOCHIT TI0 MOPH30HTAJNH HA OCb OpJIH- ' vy | av "
HaT, e H OTNpeRenfainT HOBYIO ocamn-
Ky CyIHa, & CnefoBaTeqbHO, H NIPH-  pye 19, Kpuean ofwemuoro Bogows-
paweHue ocagku AT. MelleHRS :

9* a5




Tpyaceodi pasmep — KpuBasi, NOKA3LBAIOLIAA 3aBHCHMOCTb BOJOH3Me-
IeHHA oT ocaaku. Kpusas o6ueMHOTO BOJOH3MEEHHA W IPY30BOH pas-
mep coenajaoT. Okako Ana rPY30BOTO pasMepa oTcueT 0cajiok HauMHAeT-
CAl ¢ OCAaJIKH, COOTBETCTRYIOLLEH BOAOH3MEIEHHIO TOPOXKHErO CY/Ha, T. €.
HHXKHASA 4acTh KPHBOH oTOpachiBaeTcs.

fpysosas wxara — taGnuuHoe BHIpaNKeHHE 33BHCHMOCTH MEXILY
OCaJKOH CY/IHA, AeABeHToM, BONOH3MELeHKeM W HaABoubiM Goprom. Ha
pHC. 13 nokasana rpysopas uIkasna rennoxoga tuna «Boaro-Jlow». Mo nep-
BOH rpade wkanu onpenessior Maccy rpysa a 1 cM ocanku. [Ipu ocagxe
cyuna 3,35—3,53 M ee yBesivueHHe WM YMEHbUICHHE HAa | CM COOTBETCTBY-
€T IPHeMY HJH CHATHIO rpysa Maccoil 20,9 1. Yo6ua 1as pacyetoB uIka-
/12 MOJHOM Irpy3onoAbeMHOCTH (nexsedita). Tak, npu cpenneii ocajke 3 M
NoNHasA Tpy3onogbEMHOCTh B NpecHoil Bofe paBHa 4320 T, a ofwas Mac-
€a NPHHATOTO I'Py3a ONPEJENHTCA Kak Pa3HOCThb

§=4320—3Z myqy.
rae Em:mn — CYMMa JONMOJMIHHTEJNBHO APKHATHIX 3amacoB TONHBA, CMA30UYHBIX
© MaTepHaiAoB, BOALL, 6amlac1‘a, T.
Ipy3oBasi mKana BXOIHT B COCTAE OCHOBHOM JOKYMEHTAllHH, KOTOpoi
CHaGkaercsi CyJHO, BBEREHHOE B IKCILIYATAllHiO MOCJe MOCTPOfiKH, W HC-
NOJMb3YeTCA KOMaHHbIM COCTABOM (JIOTa B NpaKTHYECKoH palore.

o B bEMHOCITT
Maﬁﬁ% cr'.’.'g_l/ H Ueadxa pym,;f,fwg;f T, cne Hadfodnenl
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Puc. 13. T'pyaosas wkana
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Puc. 14. Macwra6 Bouxana

Ecau cyzHo umeeT Gonbiuoi Auddepent, To A% onpeleseHHs ero BOAo-
H3MELIEHHS HCOOJAB3VIOT CHeUHaAbHYI0 AHATPAMMY, HA3LIBAEMYi0 Macli-
TaGom Bommana (puc. 14), npeacrasisiomyio co0oH COBOKYNHOCTE KPH-
BbiX, aGCUHCCH KOTOPLIX B MacwtaGe paBHbl NJOWMAANM WIAHIOYTOB NPH
COOTBETCTBYIOILEH oOcajike, ‘

Macwirabom Borxana noawvayiorcs caepywouum ofpasom. INo ¢akth-
YecKHM pa3jiuyHbIM ocaakam Hoca Ty M kopMul T Ha maciwtabe Bow:kana
HAHOCHT HakJOHHYIO Batepauuuio BJ,. Ilaa onpegenenus mnomaamn 16-ro
UIMAHTOYTA H3 TOMKH Tepeceuerds IeHCTBYIOMIEH BATEPJNHHH CO CleIoM
WTAKroyTa Ha AHaMeTpaNbHoil MIOCKOCTH HPOBOJAT rOPH3OHTAND 10 NiEpe-
CeueHHsl C COOTBETCTBYIOMlel KpuBo# nnouagu 16-ro mmauroyra. Hame-
PHB OTPe30K «y; B MaciuTabe niomafeil INAHTOYTOB, HAXOAHM MJOILAMLb
ero HorpyxeHHO! Y4acTH.

Ha puc. 14 nokasausl 3HaueHHs g WIECTHAALATOrO IUNAHFOYTA HA
JaHHOH BaTep/IHHHH H 6, MUJeJeBoro wnanroyra. Onpejenns miouia-
JXH BCeX LIMaHTOYTOB, BLIYHCISIOT 00BEM iTOABOLHON Y4CTH CYNHA 1O norpy-
JK@HHYIO BATEPJIHHEIO,

16, UBMEHEHWME CPEAHEH OCALKW CYAHA
NPH NPHUEME M CHATHUH TPY3A

Maneim  cunrtaetcs rpys, cocrabagiomni  5—10 % BogouameieHns
CYAHa, OT NpHeMa HJIH CHATHA KOTOPOro H3MEHeHHEe OCAAKH HAXONATCH B
Apejenax NPakTHYeCKH HeH3MEeHHON NJOAAH BaTep]HHUH.

Ecau Ha cyaHo npuHATL Manbiii rpya Maccoit g (pac. 15), To o6bemuoe
BOJCH3MElLEHHe BO3DACTET Ha 3HaueHne AV, HasniBaemoe Oo6asoumbiMm
CA0EM BOOOUIMELEH U

AV=ATS, (31)

rie S — naoulafb BaTEpPIHHHM, M%,
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Puc. 16. HsmeHenne wHarpy3kn Ha 1 M
oCanKH ) 7 %n
Ha soipaxenns (31) HaxoAuM NpUpalieHHe OCAAKHU;
AV
AT =—i, 32
S . (32)

Tak kak macca npuHATOrOo Tpy3a g = pAV (rae p — niiorHoCTb Bo-
abl, T/M%), To BuipaxkeHue (32) MOXKHO 3anHcaTh B BHJE

+q
pS

INockoabky Macca g TPMHATOrO TPy3a Majla M0 CPABHEHHIO C Maccoi
CyIHA, TO U JONOJHHTEALHO BOlWeRIUUit B Boly oftem AV 6yjer menbiue no
cpaBHenHI0 ¢ o0bheMHbIM BoJoHsMellendeM V cyaua. [lostomy BepTHKalb,
NPOXOAAILAA Yepe3 LUeHTP TAXKECTH NPHHATOrO rpy3a, Syjer GNH3Ka X Bep-
THKAJNH, APOXOAillell Yepe3 UeHTP TAMECTH AONONHHTENBHOro ofbema Bo-
Jou3MellleRHs, afciucca KOToporo pasHa afcrucce UEHTPA TRXKECTH Ha-
YANLHOR BATEPIHHHH X;.

Taxum ofpasom, NpH MpHeMe HJAH CHATHH MaJIOTO TPy3a CYJHO He 110-
JYYHT KpeHa Hnu pudipepenTa, €C/IH USHTP THKECTH NPHHATOLO WM CHA-
TOro rpy3a GyAeT pacnonOXKeH Ha ONHOH BePTHKANW C LEHTPOM THAKECTH
AJOMIAAH BATEPJHHHH.

Tlpu peuteruHt CYIOBOLUTENAMH IPAKTHUECKHX 3a/1a4, CBA3AHHBIX C H3-
MEHEHHEM CPeJHeli OCANKH CY/HA fIDY fIpHEMe WM CHSATHH IPYsa, Noab3y-
IOTCS BETHYHHOR §yo — MACCa TPY3a, OT TIPHEMA WK CHATHA KOTOPOH
ocajKa cyJHa UsMeHWTCS Ha | oM.

“Iliia nonyuenns oOpMyAn A PAcueTa BEJHUHHBI §iom PACCMOTPHM
npHpauleHye o0bEMHOTO BOJOH3MEIIEHHA OT NPHHATHA rpysa npy yBedH-
uyeHHH ocaiku Ha 1 em. Ilpu AT =00l mu AV =0,01 S

pS _ (34)
100 °

AT = (33}

. G1em=0,0lp S=
38



3Has yHeO TOHH TPY3a, KOTOpHE M3MEHSIOT OcajKy cyAHAa Ha | cw..
Jlerko OfpelesHTh M3IMEHEHHE OCAAKH NPH NpHEeMe HIH CHATHH Fpy3a g.
Hamenenue ocalku CylHa B CAHTHMETPaXx H MeTpax COOTBETCTBEHHO:

9 . Ap=—2, (35}

AT = i A
Gicm . [00q1em

H3 Boipaxenns (34) BHRHO, UTO BeJMYHHA ¢, NPONOPIHOHANLHA
. nAaoaiH S BaTepAHHHH. B To e BpeMs pacnpefeneHHe NUIOLIAAH BaTep-
JIRHHK XapaKTepH3yeTcH, KaK H3BecTHO, CTpoeBoi Mo BatepauHHAM, Cre-
AOBATENbHO, H3MEHEHHE BETUYHHB §,c, [TPOHCXOMHT IO TOMY JKE 3aKOHY.
FlosroMy, npuMeHHB MaciuTal K CTPOEBOM [0 BATEPJIMHHAM B BHJE BETHMH-
Hbl 9/ 100, MOXKHO IOCTPOUTL KPHBYIG UHCAA TOHH Ha | oM ocanku (puc.16).

[To ranHol KpPHBOIt JerKo OMPeaefioT HOBYIO 0CaAKy CYAHa NMpH npHe-
Me WJIF CHATHH rpy3a. Il 37ore mo HavaaeHOM ocaike T; Ha KpHRoil Ha-
XOIAT TOUKY A, COOTBETCTBYIOIYIO 3HAYCHHIO Jy¢y, H, HCTIONB3YS GOpMYAY
(35), HaXoOAT HOBOE 3HaUCHHE OCAJKH CYyRHA:

q
=7+ ——— 36
! 100¢1cm (36)

B dopmynax (33) u (36) aHak naoc MPUMEHAIOT MpPH TIpHEMe Fpy3a Ha
CYAHO, 3HAK MHHYC — IIPH CHATHH TPYy3a.

17. UBMEHEHWME OCALKM CYAHA NPH NEPEXOAE
M3 NPECHOW BOALI B CONEHYHO M OBPATHO

Cyaa cMeWaHHOro peKka — Mope MAABAHHA MOCTOAHHO OCYILeCTBAANIT
nepexoAs H3 pPeyHLIX paHoHOB B MOpPcKHe H o6patHo. IIpn sTOM MeHseTcs
IJIOTHOCTE BOJBI. MaccoBoe BoJoH3MellleHHe cyfHa OyJeT: B peunoil Boje
D = pV, B mopckoit Boge D = p,V, (rae p, 0, — NIOTHOCTL COOTBETCT-
BeHHO NpecHOl M Mopckoii Boawl, T/M*; V, V, — ofbemuoe Bojgou3Mele-
HHe COOTBETCTBEHHO B NPECHOH H MOPCKOil Boje, M3).

Tak Kak MacCoBoe BOAOHAMEUIEHHE CYLHA OCTACTCH HeH3MEHHHIM, TO
MOMXHO 3aIHCaTh

pVe=py V. (371

Oo0neMHoe BOROH3MellleHHe B MOPCKOi BoAe Gaarojaps Gonbuiofl MIoT-
HOCTH BOAM GydeT menblue. Orciofa soipakenne (37) MOXKHO 3anKcaTh B BH-
ae

pVazpu (V—AV)=pyu (V—SAT), (38)

cae AT — ymedblleHHe OCaJKH NpPH Aepexofe H3 MpecHoRt BOAH B MOPCKYIO, M.
.39



Torna us puipaxkeHus (38) usmeHeHne OCafKH INpH nepexojge s
npecHoiff BOAB B MOPCKYIO

pV=puV—puSAT; V{pu—p}=puSAT;
Vips—p) _ SLBT pu—p

AT = ;
PuS «BL  py
—p &
AT=Pn"f 7 p (39)
Pm «

3Havenns MNOTHOCTH BoA (T/M?) B pasnuuubix GacceiiHax crlepyloulue:
peky H Bofoxpaxuaxma — 1,000; mopa: Aaosckoe — 1,008, banrtuit-
ckoe — 1,011; Bapenueso — 1,028; Benoe — 1,019; Bepusroso — 1,023;
Kacnulickoe — 1,025; Cpeausemuoe — 1,028; Yepnoe — 1,014; SHmon-
ckoe — 1,024,
Ipu nepexope cyAna n3 Gacceiina peku Boaru (p = 1,0 v/M®) B Kac-
nuiickoe mope (0, = 1,025 /M%) dopmyna (39) npumer Buj
1,000—1,025 &
AT = 0% T (40}
Yucsnutenr nepBoro cOMHOXHTeNS GyAeT BeJIHYHHOH OTPHLATEAbHOMH.
3T0 roBOPHT O TOM, YTO OCAJKa CYAHA TPH mepexoie u3 Gacceiina c mpec-
Holi BOJOH B GaccefiH ¢ coseHol BOJOM YMEHbLIASTCA.
[1pn nepexone cynna us Kacnuiickoro mops B p. Bom'y dopmyna gas
ofpefieleHHs H3MEHeHHA OCAAKH NPHMET BHJI
1,025—1,000 &

= a 41
AT 1,025 o T (40

.

B 3rom cayuae anavenne AT GyfeT NONOKHUTENbHBIM, @ 3HAYUT, OCAAKA
CYAHA YBEJAHUUTCH.

18. 3ANAC NNABYHECTH U TPYIOBAR MAPKA
ANA PEYHBIX CYAO0E

Has obecrnieyenusi Ge30maCHOCTH MJaBaHHS CYAHO JOKHO OGMagaTh
3anacoM NAasywecTH. 3anac naaeyuecru — 370 o0heM BOJAOHENpOHHIAe-
MOl HaJBOEHOMN 4acTH CylAHa, pacnonoxeHHoi Boitie KBJT fo Bepxneii o-
JoHeNpOHHIaeMoH n[anyGel M BKMoUaomell BOJOHeNPOHMUAEMSe Hal-
CcTPOHKH H pYOKH:

Van = Skga (H-—=T) (1+k), 42)

rie k& — ko3GPHEHEHT, YYHTHBAOIMA paspax Goprod, celjioBATOCTb NManyGel,
HanuuNe BOROHETIPOHHIAEMHX HANCTPOEK H pyGoK.

CreneHb HeNOTOM/ISEMOCTH TEM Bbllle, YeM GOJbINe OMHOCUMEAbHEIL 30~

nac naqeyqecmu, Mol KOTOPLIM FOHMMAICT OTHOLIEHHE 3amaca TJaBYyYecTH

K PacyeTHOMY OGLEMHOMY BOJOH3MEUeHHIO cYARAa. OTHOCHTeNbHHH 33-
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Mac MAaBY4eCTH 3aBUCHT OT THNA CYAHA H COCTaBASeT AJA TaHKepoB 15—
25 %, cyxorpysnniX cynoB 25—50 %, maccaHpPCKHX CYAOB OKOJIO
0
0.

Heobxoaumuiil 3amac mIaByyecTH CyAHa focTHraercs OJarozaps AoCTa-
TOUHOH BHCOTe HajBoAHOro GopTa M YCTPOHCTBY BOROHENPOHHLAECMBIX 34-
KPBITHH.

Beicoma radsodnoeo Hopma cylna, NPHHUMaeMas B KauecTBe OCHOBHOTO
H3MepHTeNs 3anaca MNaBYYeCTH, — 3TO PACCTOAHHE OT BepxHell KPOMKH
nany6Holt THHHH A0 BepXHell KPOMKH IHHHH Ipefe/IbHOH OCaKH, H3MepeH-
HOe oTBecHOo Mo GopTy B MuaeneBoM ceuenud. [lany6oit HagsoaHoro Gopra,
OT KOTOpOil H3MEpAETCA erc BHICOTA, ABJARETCH Najyda OCHOBHOIO KOpHY-
ca, Jo KOTopoH JAoBeAeHbl BOAOHENPOHHIAEMble NepefopKy.

Pernamentanns 3anaca maBydectd CBOAMTCA K HOPMHPOBAHHMIO MHHH-
MaJibHOil BEICOTH HAABOAHOro Gopra. [1pH ycTaHOBAGHHH MHHHMAJNbLHOH BbI-
COTH HajIBOHOr0 60pTa, KpoMe 3amaca [1aBYYecTH, YYUTHBAIOT H TaKHe
CBOHCTBA CYyAHA, KaK IIPOYHOCTb, 3a/1HBAEMOCTb.

3aKpHITHMH OTBEPCTHAMM NPU YCTAHOBJAEHHH BBICOTHl HAABOIHOFO GOp-
TA CYHTAIOT BCE JIIOKH, J1assl, BEPH, TOPJIOBHHB H APYTHe OTBepCTHA, CHAb-
JKeHHble IPOYHBIME BOJOHENPOHHILAEMBEIMH 3aKPBITHAMU, MMyXHe HIOMHA-
HaTOpPHl, & TaKXke CTBOPYATHIE HANIOMHHATOPLI C IOCTOSIHHO HaBelleHHbIMH
IITOPMOBBIMH K PBILKAMH.

B MNpaeunax Peuroro Perucrpa PCOCP umeercs pasiet, nocBsleHHbIR
YCTaHOBJIEHHI0 HAHMeHblliel BHCOTH HaABofHOTO fopTa, Koropas 3aBHCHT
OT KJlacca, JJAHHB H Ha3HAYEHHS CyfHa. MHHHMaNbHAA BLICOTA HAABOLHOMO
GopTa ofecneydBaeT CYIHY 3allac NAaBy4YeCTH, KOTOPLIl cCuHTaeTcs AoCTa-
TOUHBIM 14 Ge30MacHOro NJaBaHUA B OMpeAeNeHHbIX palioHax u B onpe-
BelleHHOe BpeM# TOjA.

YeTanoBaeHHoe PerncTpoM 3HaYeHHe BbiCOTBI HalBOAHOIro Gopra (uk-
CHPYIOT NyTeM HaHeCeHHN Ha KamioM OopTY rpysoRoil Mapkk, cocrosued
H3 NanyOHOH JIHHHY, 3HAKA [PY30BOH MApKH M MapoK, NMPHMEHAEMbLIX CO
3HAKOM I'py30BOH MapxH.

- I'py3aoBas Mapka peuHOTO CyjHAa HMeeT NamyOHYIO JIHHHIO AJIHHOM
300 MM, KOTOpYIO NPOBOJAT HA KaKIOM GOPTY KOPHYCa NO €ro cepejuHe
H MO JHHHH [epeceyeHHs ¢ BEepXHeHd NOBEPXHOCTbIO TIJlaBHOH nanyou
(puc. 17). Ecan B patlode nanyOHolt nuHHH uMeeTcst NpHBanbHBIA Gpyc,
TO NaJyGHYIO JHHUIO HE HAHOCAT,

3nax 2pyageoti mapku Peunoro Peructpa PCOCP coctont H3 kpyra au-
ameTpom 250 MM, LeHTp KOTOPOTO PaciosiokeH Ha MHJeJe Kopnyca CyAHa,
H fepeceKaeTcs ropH3OHTANbHOH JHHHeH EnuHoH 400 MM. BepxHasf kpom-
Ka TOPH3OHTAJbHOH JIHHHM NPOXOIMT Yepe3s IeHTP Kpyra M SABJASETCA JH-
HHell npefesibHOM OCafKH TNIPH I[L1aBAHHH B paiioHe, COOTBETCTBYIOLIEM
YKa3aHHOMY KJjaccy cyaHa. CnpaBa OT MOpPH3OHTAABHOK AHHYMH K HOCOBOH
YACTH CYAHA HAHOCAT BEePTHKAJNLHYIO JHHHIO C OTXOAALMMH OT Hee TOpH-
30HTA/IbHLIMH JIHHHAMH ANHHOA 150 MM — rpy3oBniME Mapkamu. [laHHble
MAPKH OTMEYAIOT NOAOKEHHE NPeleIbHOM OCAJAKH NPH HAXOKIECHHH CyJHA
B PasiHYHBIX PalioHax NMaBaHMsd:
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Puc. 17. TpysoBHe MaDKH peYHHX CYI0B

O — rpy3osas Mapka, onpeleflollas MHHUMAJAbHYIO BBICOTY HaiBOJ-
HoTO GOpTa HMJH TMpeAebHYIO OCAKY /1% NJAaBAHHS CYAHA B O3EPHBIX YC-
JIOBHAX TNPH BLICOTE BOJHBI X0 2 M;

. M — rpysoBas MapKa, onpefensioiias npeke/lbHYI0 OCAAKY CY/Ha NpH
IJIaBaHHK B pafioHax paspajaa M ¢ BLICOTOH BOAHEL 10 3 M;

P — rpy3oBas mapka, oupejenfiolias NpeAe]bHYI0 OCafKy NpPH NJa-
BaHHH B paiioHax paspaja P c BeicoToit Boaukt 10 1,2 M;

JI — rpysoBasi Mapka, oripelensiomas NnpeiejibHy0 0CajKy OPH nhaa-
BaHHH B paiioHax paspsaa J1 ¢ seicotoli BosiHb! o 0,6 M.

CyaHo, HMelollee IPY3OBYIO MapKy, H3oGpameHHylo Ha puc. 17, umeer
kaacc O. B To e BpeMs AanHoe CYJHO HMEET NPAaBO BLIXOAA B HacceliHb
paspsaga M, HO yme ¢ GONBLINM 3HAUeHHEM BbICOTbI HajBoAHOoro Gopra,
T. €. C MeHbillell 0cajxoll No rpysoBoifl Mapke, oGo3HadyeHHoli GykBoH M.
310 cydHO NpH nJaBasuH B Gaccefikax paspsifos P u J1 mower nMeTb yBe-
JIM4eHHbIe CCAjKH, T. €. B3ATh Ha GopT GoMblue TPy30B.

Ha cynax ¢ 60proBLIME rpeGHbIME KONECAMH Ha KaxkAoM GOpTY HAHOCAT
JBe TPY30BLIe MADKH Ha PAacCTOSHHK OKOJIO 1/3 AJMHHBI Cy/lHA OT €ro OKo-
HedHocTel.

CobaloieHHe MHHHMAJbHBIX 3HAY€HHH BHICOTHL HalBoiHoro Gopra A%
obecrieyeHHs Ge30MACHOrO NJIaBaHHsA CYJAHA ARIKETCA 00A3ATeNbHLIM, MO-
3TOMY Ha GopTax CYIOB HAHOCAT pefiku yrnyonenus. Pedxod yeaybaenus
Ha3bIBAIOT WKANY OCAZOK, Pa3MEUEHHYIO Yepe3 5 CM H HAHOCHMYIO Ha HOCO-
BOH ¥ KOPMOBOi OKOHEYHOCTAX CyJHA OOLIYHO B 30HE HOCOBOrO H KOPMOBO-
ro NepneHAHKYJIAPOR,

Jas cyxos cMemaHHOTO peka — Mope nuaBaHua kaacca M-CII rpyso-
Bas Mapka (cM. pHc. 17) umeer cBon ocofenHocTH. OCHOBHAA 0CafKa NpH
NMAaBaHHH cyZHa JieToM ofo3HaueHa rpy3osoil Mapkol ¢ Gykeoi J1. Mo-
MOJAHHTEABHO YKa3aHb! TPY30Bble MapKH AJs MAaBaHHA CYAHA 3uMoit 3 H B
npecHoii Bofe 1. B cTopoHYy KOpMBI OT MHAeAA NOKA3HIBAIOT AOMYCTHMBE
OCafIKH TIpH NyiaBaHHu B Gaccefinax paspsazos O u M.

Peuusiv Peracrpod PCPCP aas cynoB BHYTPEHHETO NAABAHHA, BHIXO-
JAIGHX B TMpHOpeHble MOPCKHKe pailoHh ¢ COJeHOH BoJIoit, ycTaHaBaHBa-
I0TCS PPY30BLIE MAPKH C IOHHXKEHHOR 0cajKof.
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Takum o6pazom 3anac njaaByuecTH SABJASETCH BaXKHefledl xapaxrepH-
CTHKOH HeNOTONJIAEeMOCTH CYJHA, TAK KaK OH OnpejensieT KOJHYeCTBO BO-
Abl, MOCTYIJIEHHE KOTOpOH NPH aBapHH BLIEPIKHBAET CYXHO JO MOJHOIO
MOTPYKEHHS.

19. TPY30BAS MAPKA AN MOPCHMX CYAOB

PerucrpomM CCCP ponycTieMas BHCOTa HaJBOAHOTO 6OPTa IPamXaHCKHX
"MOPCKHX CYZ0B, naapatomux nop ¢uarom CCCP, pernamenrupyercs [1paBu-
JIaMH O TPy30BOil MapKe MOPCcKHX cyjoB. CoryiacHo npaBH/iaM BCe MOPCKHe
Ccyha ReJsiTCA Ha JBa THna: A — cyja, npeiHa3HauyeHHble A5 TIePeBO3KH
MHAKHX TPY30B HanHsoMm; B — Bce ocraibHeie Cyla, He OTHOCAINHECH K
CyAaM THna A,

PasnnyaoT oOLIYHYI0 MEXAYHAPOAHYIO TPY30BYIO MAPKY H CeilHalb-
Hble TPY30BLIe MapKH, KOTOpHe HAHOCAT Ha GOPTa HEKOTOPLIX CNEelHalb-
HHX CYJ0B, NOMHMO OOBIYHOH (JIeCOBO3bl, NMACCa)KHPCKHE) HWJIH B3aMeH
ee (HedTeHAAHBHBIE CYAA).

Fpy3oByio MapKy MOPCKHX CYIOB HAHOCHT CJeAyiOHM ofpasoM
(puc. 18). Ha kaxjom GopTy B cepeilHe AJHHB CyJHa POBOAAT FOPH3OH-
TANbHYI0 NanyGHYO JHHHIO AAHHOH 300 MM 1O JIMHMH NepeceyeHHS Bepx-
HeH NMOBePXHOCTH NanaySbpl ¢ HAPYKHOH MNOBEPXHOCTHIO GOpPTOBOM OOLIHB-
ku. EcniH Ha rnaBrof nanyGe HMeeTcs JepeBAHAHH HACTHI, TO BEPXHIOWD
KpoMKY nasyOHOR JUHHH SIPOBOJAT 10 JHHHY TepeceMeHts HapyikHoil mo-
BEPXHOCTH AEPeBSAHHOTC HACTHJIA € Hapy»HOil moBepXHOCTBIO GopToBoil
ODIIHBKH,

3HaK epysoeoii Mapku TpeicTaBAseT coO0H KOJBLUO HAPYKHLHIM AHA-
meTpoM 300 MM, KOTOpoe mepeceKaeTcsl FOPH3OHTANLHOM JHHHeR AJMHHOI
450 MM TaK, YTO BEpXHAA KPOMKA 3TOH JIHHHH TIPOXONHUT uepe3 UEHTP
Kosiboa. Llentp Kosnbua momeiiaercs )

Ha MHAeNe KOpnyca CyJAHAa HHXKe ””,{,’,’{,{5_‘3‘ I

BepXHeH KPOMKH nany6uoil JAHHHH - ----

Ha pacCTOfHHY, PABHOM BLICOTE JieT- &. Jo0

Hero HajpsofHoro Gopra. Hax ropu- - /
30HTaNbHOH# JHHHEH N0 CTOpOHaM
KOJIblla HAHOCAT 3HAK OPraHH3alHH,
Ha3HayKBuledl rpy30ByI0 MapKy. 3HaK

548 8rnoc 230

Peructpa CCCP cocroutr u3 Gyke P T/(TF
¥ C Boicorod 115 MM H IHpHHO# nIF)
75 MM. ' . c @ Tn

Ha paccrosauun 540 mm OT ueHt- a(8)
Pa Kpyra X HOCY CYAHA BHYEPUHBAIOT 3 (W}
BEPTHKANBLHYIO JHHHIO C QTXOLRIIHMHE eriog e SLA (WNA)
OT Hee TOPH3OHTAJLHLIMH JIHHHAMH 40

Anunofi 230 MM — rPY3OBHIMH Map-  pyc s, Mexaynapognan rpysopas
KaMM, ITH MApPKH OTMEUAIOT NOJIOXKe- MapKa
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Aanyduas HHe TpeAe/sHbIX FPY30BRX BatepJu-

- - Junar__ _ HHil NPH HAXOXKJEHHH CyJHA B pas-

' JHYHBIX paffoHax NJIaBaHHA ¢ YYeTOM
300 CE30HHbIX MEPHOAOB.

. B MeXAYHApPOXHYIO  TPY30BYIO

MapKy BXOAHT CaAefYIOMHA paA Ma-
POK (maTHHCKHe OYKBLI B CKOGKax —
yenoBHoe o603HaYeHHe FPY30BHIX Ma-

525 Broc 230 POK Ha HHOCTPaHHLIX CYJax):
7 [ _ J1 (S) — neTHaa rpysoeas map-
\ 230 Ka, ONpeleaAmolas MHHHMAAbHYIO
c 7 BHICOTY HajBojiHOro HOpTa cyqHa s
. JIeTHero IIaBaHMA B MODCKOil Boje;
3 (W) — 3uMmHASR Tpy3oBas Map-
B Ka, COOTBETCTBYIOUIAS MHHHMANBHOM
w0 . BEICOTE HAZBCGAHOrC 60pTa CyAHa LI%
3HMHETO TIABAHHA; TIONOKEHHE Map-
Puc. 19. T'pysopas mapka cyunos Kaﬁo- KH 10 BHICOTE MNMOAYYAlT YyBeInue-
TAXKHOTG NJIABaAHN HHEM BLICOTHl JIETHErO HaJBOJAHOTO

Gopta ua 1/48 nerunefl ocankx;

3CA (WNA) — aumuas rpy3oBas mapka NpH NjaBaHuu B CeBepHofi
AtnarTHKe A4 cyloB AanHo# MeHee [00,5 M, o6o3Havaioman yBenudeHne
BHICOTH HaABOAHOro GopTa 10 cpasHeAWio ¢ OOHUHON 3HMHeN Mapkoil wa
50 mm; gaa cylos Aaduo# Sonee 100,5 M HaHOCAT TOJBKO 3HMHIOIO TFpy30-
BYIO MapKy;

T (T) — TpomHYecKast TpyscBas Mapka, omnpelensieT MHHHMAJIbHYIO
BLICOTY HaABOAHOro 60OPTa AJA I1aBaHWA B TPONHYECKOH 30HE, KOTOPYIO
YCTaHABMHBAIOT MeHbine Ha 1/48 netueit ocajxH JeTHero HaaBoaHoro 6oprta
B cBSIaM C GoJiee GNATONPHATHLIME YCAOBHAIMH TL1aBAHHS,

1 (F) — rpysoBast MapKa IadA npecHol BoAE, HAHOCHMAA B HampasJe-
HHH K KOPME OT BepTHKAaNbHOH NHHUY H ONpele/ fioila s MHHIMAJ/ bH VIO Bbl-
COTY HaJABOAHOTO GOPTA CYAHA NPH HJAABAHKK B MPECHOi BOJe; IONIOXKEHHE
MapKH 10 BHICOTE OTNPEefessiiOT NMyTeM YMEeHbUIeHHA JeTHell MHHHMANbHOH
BRICOTE HaJBOJHOTO GOPTAa HA 3HAYeHME M3IMEHEHHS OCAJKH IIPH nepexoie
H3 MOPCKOil BOAH B IPECHYIO;

TI1 (TF) — Tponuveckas MapKa RSl NpecHOH BOAH, YCTAHABJIHBAlO-
Was MHUHHMAABHYIO BHICOTY HAABOLHOTO GOpPTa NMpH IIABAHMH CYAHA B
npecHoil BOAEe B TPOHHYECKOH 30HE; MOJOXKEHHe MApKM MO BhICOTE NOJY-
YaloT yMeHbllieHHeM MHRHMAaJBHOro HaABoXHoro GopTa B TpomnHueckoil so-
He (T) Ha H3MeHeHHe oCaj[Ki NPH MepexoXe K3 MOPCKO BOJb B MPECHYI0.

TpysoBule MopckHe cyAa, IpeAHA3HAUEHHKE A NePeBO3KH Ha nanayée
JIECHHIX TPY30B, KPOME MEPeuHC/IEHHBIX IPY30BHIX MApPOK, HMEIOT JIECHYIO
rPY30BYiO MapKy, KOTODYIO HAHOCAT C/i€Ba OT 3HAKa IPY30BOH MapKH.

Cynam, coBeplualoiM MexAyHapoaubie pefics, Peructpom CCCP Bhiaa-
eTcd MexayHapoAHOe CBHIETENBLCTBO O IPy30BOll MApKe Ha PYCCKOM H aH-
[JIHACKOM A3LIKAX.
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Perucrpom CCCP BBeaeHa crenHasbHas rpys3oBas MapKa AJds MOPCKHX
CYIOB BHYTpeHHero (KaGoTa:KHOIo) NAaBaHHA, T. €. He BHIXOAAUIMX B 3a-
rpaHHuHoe naasadde (puc. 19). OHa HMeeT HeKoOTOphlE OCOGEHHOCTH IO
CPABHEHHIO C MEKIYHAPOAHOH I'py30BOil Mapkoii. BHyTpy Kpyra — 3Haka
TPY30BOH MAapKH — rpoBefleHa yepe3 HEHTP JONOJHHTENbLHAs BePTHKaNb-
Has AHHHA ToNMHON 25 MM. ByKBeHHbe 3HaueHHs TPY3OBLIX MapoOK aHa-
JIOTHYHBLL MeXIYHAPOIHOH rPy3oBoH Mapke. MHHHMAJbHAH BRHICOTA HAJ-
BojHOTO GOpTa CYJ0B YCTAHABAHBAETCH B 3aBMCHMOCTH OT pailoHa 1/laBa-
HHA.

B 3aBHCHMOCTH OT pafiOHAa NJAaBaHHA MOPCKHE CyXa BHYTpEHHero mJa-
BAHHA HOAPA3AEJAIOT HA CAELYIOUHE:

¢yJa HeorpaHHUYeHHOI'D IJIABAHHA;

CYNa orpassuertoro paiioHa nnaeanua | (oTKpoLITEE MOpA ¢ yaaneHneM
of MecT yOexHul Jo 200 MMab; 3aKpoiThie MOpS — (€3 OrpaHH4YeHHi);

cyJa orpasHuyeHHoro paiona niasaHua il (OTKphiThIE MOps ¢ YhAaje-
HHEM OT MeCT YOemHilk o 50 Mu/Ib; 3aKPHITHIE MOPS C YCTAHOBIEHHEM rpa-
HHILL KOXAOTO pafioHa);

cyJa orpaHuyeHHoro pafiona nmaasanud 111 (npuGpexHoro naaBaHusA
C YCTaHOBJIEHHEM FPaHHL AJiF KaXjJ0ro pafioHa, TMOPTOBLE, pefijloBHE).

KOHTPOJII!HHC BOTIPOCH H 32RAHMA

1. HasopnTe ABa YCNOBHS DaBHOBECHH CYAHA B CNOXKOAHOH BOAE.

2. Haiite onpefenerte KelBeliTa CyAHa,

3. Haszopute Baxueilmne ceoficTBa cTpoeBOfi MO IMNAHTOYT aM.

4, Tloabaysice cTpoeBoil NO BaTepJAHKHH (cm. pHe. 11, 6), onpefennTe Bogou3Me-
feHHe CYAHa AN 3aAaHHOMN OCAAKH.

5. Tlo rpy3oBoi wxane Tenjoxeaa «BoJaro-Ton» (cm. puc. 13) onpeaeanre nox-
HYI0 TPY30N0IBbEMHOCTh CYAHA NPH ocanke 3,25 M.

6. Kakofi rpy3 cunTaeTcd MaJbiM B PacueTax OCRAKH CYAHA [IPH HpHEMEe HAH
CHATHH Tpy3a?

7. Uem BBi38aHO H3MEHEHHE OCAAKH C¥ﬂHa NpH nepexofe erc H3 NpecHoil BOAK
B MOPCKYIO M KAX 3TA 0CAEKA M3MEHAeTCA?

8. Yr1o TaKoe ganmac NJABYHeCTH CyRHa?

9. C xakoft uenbl0 HAHOCHTCA Ha GOPT CyAHa 3HaK Ipy3oBoii MapkH?

10, lNoyeMy NpH NAABaHHH CYAHA B O3¢PHHX YCIOBHAX MUHMMAAbHAA BHICOTA
najBORHOrO 560pTa, 3afaHHAA TPy3oBell Mapxoili, Gonbuie, YeM NpH NAaBaHHH 8 paiio-
Hax paspaza P?

fnaea IV
CCTOHYUBOCTb CYAHA

20. OBWME CBEAEHMA

O,IlHHM H3 BaXHeHlIHX HABHrallMOHHHIX KauecTB CylHa fABAACTCHA OC-
ToiiuHBOCTEL. B peajbHbIX YCJIOBHAX IIABAHHA, KDOME CHJIbl TAXKECTH H CH-
Jbl TOAJEPKAHKA, HA CYAHO JIEﬁCTBYIOT JONOJHHTE/IbHLIC CHALI, HAIDHMED
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Puc. 20. Bo3HHKHOBEHHE KpeHALIEro MOMEHTa

CHJIa BCTPA HA HaJBOLHYIO MOBEPXHOCTH CYAHA. [IpaKTHKA CyAOBOXKIEHHSA
3HaeT CJy4YaH OTPOKMALIBAHMA CYAOB MpPH NepeMelieHHU B TPIOME CHIIYYMX
HJIH NJ0X0 3aKpelieHHHX eIHHHUHBX rpy3os. Orcioja caenyer, yro,
AnsA Toro 4yrolbl CYAHO IVIABANO B 33JaHHOM PaBHOBECHH, HEIOCTATOYHO,
4TO0bl OHO YIOBJETBOPAJO TONbKO OCHOBHEIM YPABHEHHSIM TJIABYUECTH
[popmyna (20)]. OHo ROMIKHO CONPOTHBJAATLCA TAaKIKE BHELIHHM CHAAM,
CTpeMSILIUMCS BEIBECTH €r0 H3 NOJOKEHHS PABHOBECHS.

Ocmodiqugocmibio HaSEIBAIOT CNOCOGHOCTL CYAHA, OTKIOHEHHOTO OT TIO/N0-
XKeHHUs paBHOBecHA JeficTBHeM BHEIUHHX CHJI, BO3BpPallaTbCs B NMepBOHE-
YajibHOe TOJOMKEHHE MOC/Ae NPEeKpalleHna JeHCTBHA 3THX CHA.

OcTroflunBocTy 3aBHCHT OT (opMbl kopnyca H noaocxenua LT cyana,
TI03TOMY NMYTEM IPABHIABHOrC BuIGopa GopMBI KOPNYCa IPH NPOEKTHPOBAHEH
M NPaBHJILHOTO Pa3MelleHHs TPY30B Ha CYJAHE TMPH KCIJIYATAUHH MOMKHO
ofecneyuTb JOCTATOYHYIO OCTOHYHBOCTL, TAPaHTHPYIOWLYIC NpeOTBpale-
HHE ONPOKHABBAHHA CYAHA NPH MOGEIX YCIOBHAX NNABAHHA.

OcTofiYHBOCTL IPH MONEPEYHLIX HAKJIOHEHHAX, T. €. HPH KPeHe, Ha3bl-
BatwoT nonepeunodi. [lonepeunyd oCTOMKHBOCTL B 3aBKCHMOCTH OT YIJ/a Kpe-
Ha AeNAT Ha HaYadbHYIO NpH Maawx (to 10—15°) yriax KpeHa M ocroitun-
BOCTB NpH GOJIBLIHX Yyriax KpeHa.

Hak/oHeHHs CyJHAa NMPOHCXOAT MOA AeHCTBHEM mnaphl cuA. MomeHT
aToll mapyl CHJl, BLI3LBAICHIHA MOBOPOT CYAHA BOKPYr NpPOJOALHOH ocH,
HA3LIBAIOT KpeHauium momenmom — M, ,. Paccmorpum npumep obpasoba-
HHSl KpeHSIero MOMEHTa OT BO3JeHCTBHA Ha cyjaHo Berpa (puc. 20). Cuna
petpa, npunoxennas B T nmnowanu napsonuo#t yactH cyana {njaomanu
NAapyCHOCTH), BHI3bIBaeT ero 60KoBoe ABHXKeHHe (Apefid), a COBMECTHO C CH-
J10#t, BO3HHKAWLIEH OT CONPOTHB/IEHHA BOAbl R g, MPUBOAHT K NMOABJECHHIO
KpeHsLero MOMeHTa:

MRp=PB I!{pv (43)
rae Myp — xpensmuit moment, kH -'M; P, — cuia neficteHa serpa, kH;
Ixp — nMaedo kpensuwed mape, M.

TIaewo kpensiged napw iy, 3aBRCHT OT GOPMBI KOpIIyCca CYAHa& H B MpaK-
THYECKHX pacyeTax olipeleyiseTcd B COOTBETCTBHH € YKa3aHHAMH Peunoro
Peruc-rpa B 3aBHCHMOCTH OT LUHDHHEI KOPTYCA, OCAJKH H NMOJIOXKEHHA LEeHT-
pa napycHOCTH CyJHa.
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HeficTsHio KpeHdAlero MOMEHTA NPeNATCTBYeT 60CCIAHASAUGIIOILE MO-
merim My, KOTOpHHH XapakTepH3yer CrnoCcoGHOCTE CYAHA CONMPOTHB/RTLCH
BHEILHHM BO3AeHCTBUAM.

[To xapakrepy AeficTBHf BHEIHHKX CHJI, BRI3LIBAIOIIMX HAKIOHEHHA CYA-
Ha, PasiHYAOT CTATHYECKYI0 H JHHAMHUECKYIO ocTOHYMBOCTH. Ecan kpe-
HAUIKH MOMEHT HapacTaeT OT HYJd KO KOHEYHOI'O 3HAUEHHA NOCTeNeHHO H
He BoI3piBAET YVIVIOBLIX YCKOPEHHH, a clefoBaTe/bHO, H CHJl MHEpUMH, TO
OCTOHYHBOCTE TMPH TAKOM HAKJAOHEHHH HA3HWBAOT cmamuseckod. Ecan
Ke KpeHAUuIHii MOMEHT AeCTBYET Ha CY/HO BHE3ANHO, TO BO3HHKAIOT YIJIO-
BOE YCKOPEHHE H CHa HHEepPUMH, 4 OCTOAYHBOCTD NPH TAKOM HAKJAOHEHHH
HA3BIBAIOT JUHAMUYECKOL .

21, NONEPEMHbLIA METAUEHTP
W METALIEHTPMMECKMIA PAAUYC

Ilpu pewreHHH 3aja4 OCTOHYHBOCTH CyAH2 IHPHHHMAIOT YCJAOBHe, YTO
€ro BOAOHM3MELIEHHE OCTAETCA MMOCTOAHHBLIM, a4 H3MEHAEeTCA JIHWL dopMa
MOrpyXeHHoro B Boly o6bema Kopnyca. flakionenus cynna, npH Ko-
TOPLIX 00beM NMOABOAHOH YACTH KOPNYCA OCTASTCA NMOCTOAHMBIM, HA3LIBAIOT
paeroobvemrbimy. Bamepaunuu, COOTBETCTBYIOUHE PaBHOOOBEMHBIM Ha-
KJIOHEHHAM, TAK)Ke Ha3bIBAOT PAEHOOGDEMHbMU,

Coraiacno Teopeme Jijiepa ABe PasHOOOLEMHble BATEPJIHHHH IPH Ha-
K/NIOHEHHH CYAHa HA OECKOHEMHO MAJIBIH YIOM NepecekanTcs Mexay cobol
RO JIHHHH, NMpoxoidmel Yepes UEHTPH TSHKECTH KX RMowmajeli. Jra AHHASA
ABAFETCH OCHIO CTATHUECKOTO Hak/MoHeHMst cynua. Ha pue. 21, a aunus
nepeceyeHus ABYX paBHOOOBEMHBIX Bartepnuuuit B/, u BJI; npoeunpyer-
cf B Touky 0.

Ecan B HCXOAHOM NOJOXKEHKH CYAHO HMeNo npaMyw nocaiky (BJ),
TO NOA AeACTBHEM KpeHsero momenTa M, oHo Noayvaer nonepeunoe Ha-
K/OHEHHE HAa MaJblil yroa 6 H UeHTP BeJHUHHBI NepeMenlaeTcs U3 TOuKH C

m ar =
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Puc. 21. BosHuKHOBeHHE BOSCTAaHABAH- e
BAOILETO MOMEHTA M MeTalleHTpHYeC-
Kad JHATpPaMMa 2 GcHolras  minug
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B Touky C) Mo HeKoTopoil KPHBOM, Ha3biBaeMofl mpaexmopued yenmpa ee-
AUHUHDbL,

Llentp kpusH3Hp TpaexTophH LB (Touxa m) HA3LIBAKT RONEpEtHHIM
memayenmpon. Tlpy Maamx yriax Kpesna Tpaekropust LIB moxer Guito
APHHATA 33 AYTY OKPYMKHOCTH, 3 TONepeyHbll METAUECHTP MOMHO CYHTATH
PAcIONOMKEHHBM B MOCTOAHHOH TOYKe #t Ha JAHAMETPAaAbHON NAOCKOCTH
cynua.

PaccrosiHue ot nornepeyHoro MeTalleHTpa J0 LeHTpa BeJHYHHbl Ha3bIBA-
10T NONEPedHbiM, Ul MOAM, Memauenmpuseckum paduycom: r = mC=
= mC]_.

[Tonepeynslii MeTalEHTPHUECKHH PAAHYC MOXKET ObiTh BLIYHCIEH no dop-
MyJie ,

1

¥ = v N

rae I — momeHT HHEPLHH IIAoland BaTepJHHEH OTHOCHTE/NBHO [lpOJlOJIbHOﬁ OCH ,.

RPOXOAs el Yepes LeHTP TAxecTH 3Toll niomwaan, mi; V — ofweMmHoe BoJoH3IMe-
WeHHE, COOTBETCTBYIONIEE ITOM BATEPAHHHR, M3,

Monenronm unepyuu naowadu OTHOCHTEABHO OCH HAa3bBAIOT CYMMY
npousBefendit naowageil sMeMeHTapRLEX MAOWIAA0K Ha KBaApaT PaccTos-
HUSL OT HX UEHTPA TAKECTH KO OCH,

JAnisn yeKopeHHS Onpefe/ieHHd 3HAYEHHH aNnMJHKaTe [1ONepevHOro Me-
TaleHTPa H NONEPEYHOFO METALeHTPHYECKOTo pajnyca npH Jiodoll ocajxe
H BOJOHM3MEUIEHHH CY/AHAa MOMXHO COCTaBHTb CIIELMANLHYIO JIHarpaMmy
(puc. 21, 6}. [IpH mMOCTPOEHHH AHATPAMMbI HCIOMIB3YIOT 3HAYEHHA AMIIH-
K4aT UEHTPA BEJHYHHH Zc M NONEPEYHEIX METAHEHTPHYECKHX PafHYCOB 1
A7151 ReCKONIBKHX OCaJOK CylHa.

[MonepeuHslii MeTaleHTPHYSCKHA paauyc MO JHarpaMMe onpejensfiloT
caeqyiouiaM ofpadom. Ha BepTukanbHOf OCH  OTKJIAIBIBAIOT (aKTHHeC-
Kyi0 ocaaky T cyJHa H NPOBOAAT FOPH3OHTANBHYIO JJMHHMIO 0 NepeceyeHus
€O BCTIOMOTaTe/bHOH npAMoit. Yepes mosiyueHHYIO TOUKY nepeceueHHa K
HpPOBOAAT BepTHKA/BHLIH OTPE30K A0 NMEpeceyeHHs C KPHBBIMH ¢ H Zp,.
[onyyaor Toukn C u m. OTPE3OK OT TOPH3OHTaALHOH OCH A0 TOYKH C
JAAeT 3HAYEHHE ANIJIHKATH LeHTPA BEIHYHHBL Z¢, 4 OTPE30K OT FOPH3CHTaNb-
HO#l OCH JO TOYKH /M ~— 3HaUEHHe ANNIAHKATH TONEPeYHOre MeTaleHTpa
Zm (h — nonepeunas MeTaueHTpHYecKas Bbicota). [lonepeuHsiii MeTauensT-
pHueckHit pajHyc oNmpejenfieTCA Kak Pa3HOCTh aNMiHKatr Z, H Z¢, T.€.

(44)

F = Zm— 2, _ (45)

22, YCNOBHUA OCTOWYHMBOCTH.
NOMNEPEYHAA METALIEHTPMYECKASR BLICOTA

CyxaHo, Haxopduleecss B NMOJOKEHHH PABHOBECHMA M HMEOIlee MOCajKy
no BarepauHHM BJI, (puc. 22}, B pesaysbTate REHCTBHS BHEUIHETO KPEeHA-
wero Momenta M, HakpeHsercsi Ha Manbtii yron §6. [lpu 3ToM ycmoBHH
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0603HAYHM HOBYIO BaTepaAuHHio BJ, - z§
H Ha3oBeM ee JeACTBYWOINEH, a Ba- ] m
TepAnuuw BJT, — navansHoH. . e
B cBa3sH ¢ u3MeHeuveM (opMbl
norpy:KeHHofi B BOXY 9acTH Kopnyca . Ay
H nepepacnpefesieHHs CHil, o6yCIIoB-
JMeHHWX THAPOCTATHUYECKHM JaBJie-
HHEM, UEHTP BeMUHMHb CYNHA mepe- | gy |4k
MECTHTC B CTOPOHY KpeHa K ne- |0
peitner u3 Touku C B TOouKy C;.
Cuaa noppepkaunus P, = gD ocra- NN 90
HeTeH HeHsMmeHno#t H OylleT Hallpas- I 7
JieHa [MepneHAHKYNApHO AeHCTBYIO-
et paTeparHun. CHla TSIKECTH CyA-
Ha P, OylleT TaKxe [epHeHfHKYAsAp-
H4 JelcTByIOmedl BATep/HHHH,
Cuant nopgepkanus gD ¥ Tshiectd cyana P, napanjenbHel ApYT APYTY,
obpasyior napy ¢ mieuoM GK = !, crpeMAuLyiocs BO3BPATHTE CYJHO B nep-
BOHAUAIbHOE MOAOXKEHHE paBHOBecHs. MoMeHT 3ToH napnt HasbBaercs
BOCCTAHABJIHBAWILHM MOMEHTOM, DABHBIM

Mg=g DI, (46)

Zm
-]

K‘:
~3
—t
=3
=
b

<

Puc. 22. DjeMeHTH HauajbHofl 0CTOH-
YHBOCTH

rae | -— 0AeYo BOCCTAHABIHBAKIMETO MOMEHTa, M.

H3 tpeyroabunka mGK
I=mGsinB=hsin®, (47)

rae O — yroa kpena, pafg, h — nonepeunas MeTANEHTPHYECKAs BHCOTA, M.
Torpa
a=gDHhsin 0, _ (48)

[lpu Manwix yraax xpena sin 0 ~ 0,
My=gDh8. (49)

[Tonepeurod memayenmpuyeckod evicomod b AA3pIBAIOT BO3BHILIEHHE NO-
NepeyHOro MEeTaANeHTpa M HAJ LEHTPOM TAXKECTH NPH NPAMOM NMOJOXKEHHH
CYAHA, T. €. PacCTORHHE MeXKAY METALEeHTPOM H LeHTpoM TaxecTH. [lone-
pevyHan MeTaueHTPUYecKas BLICOTA HBJSKETCH BarKHeHIIeH XapakTepHCTH-
KOHl OCTOHYHBOCTH CYJAHA.

$opmyny (48) HasuBaweT MeTaueHTpHYecKoH dopmynoll nonepednoi
OCTOHYHBOCTH.

YcnoBHe CTATHUECKOre DABHOBECHS CY/HA BHIPAXKAETCs PABEHCTBOM
KPEHSINEr0 H BOCCTAHABIMBAIOWErO MOMeHTOB: M, = M.

Torpa puipaxkenue (49) MOXKHG 3aIHCATE B BHAE

Myp=gDho {50)
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Puc. 23. Cyano B HeocToHuHAOM H 6e3pa3/HuHOM MOJIOXKEHHAX

H OMpPEJTHTE H3 HETO YIoJl KpeHa, I'paj,

360 My Mgp
f=r— ——=57.3———.
n ghh gDh N

Ecnu B BuipaxeHut (51) npuuaTe 0 = 1°, TO MOXKHO ONpENENHTH Kpe-
HALHHA MOMEHT, HeOGXORUMBIR sl 06pa30BAHHA KpeHa CyAHa Ha 1°:

h
1
M3 meranentpuueckoit dopmysbl ocrofiuvBocTH (48) BHAHO, 4YTO BOC-
CTAHABJHBAIOIHH MOMEHT MPAMO MPONOPUHOHANEH METAEHTPHIECKOH Bbl-
COoTe, KOTOPYIO HA3BIBAT II0Ka3aTe/leM OCTOHYHBOCTH.
K3 puc. 22 BaauMHOE NOACKEHHe MeTALEHTPA m, UEHTPa THMKECTH
G u nenTpa BeJHUHHE C MOXKET OBITh 3aNMHCAHO B BUJE YPAaBHEHH:

h=rtz,—2. h=2pm—72 (53)
¢ 265 G

CyaHO 00NafaeT MOJOKUTEJNbHOH OCTOHUMBOCTBIO, €C/AH METAUeHTp
pacnooxeH Bblllle USHTPA THAXKECTH CYAHA (2, = Z;) WIH eCTH MeTaleHT-
pHueckas BbicoTa Goabuie Hyaa (A > 0).

Ecnu MeTalleHTp pacnooMkKeH HIDKe UeHTpa TAXecTH, To no dopMyae
(53) h << 0 u momeHT napul cua P, u gD 6yneT oTpHUATe/NbHBIM, T. €. CTO-
cofCTBYIOIHM JajibHeIIeMY HAK/JIOHeHHIO CyAHA. Takoe cyiHO ABJAeTCA
HeocToluuBLM (pHe. 23, a).

Ecnu Metauentp coBnajaer ¢ ueHTpoMm Taxectd (puc. 23, 6), To me-
TalleHTPHYECKAas BbICOTA M BOCCTAHABJIHBAIOIHI MOMEHT paBHbl HYJIO.
B 3TOM cayuae CyAHO He CHOCOOHO BO3BPATHTHCA B HCXOAHOE NOJOKEHHE,
OHO HAXOJHTCH B COCTOAHHH (e3pa3MyHOTO PABHOBECHS H TAKXKe CUMTE-
€TCH HEOCTOHUHBHIM.

¥Yxe Ha CTaguH APOEKTHPOBAHHS CYAHY 3aJal0T ONpeMe/IeHHYIO Ha-
4anbHYO OCTOHYHBOCTL. JANA yayuuleHus HauaibHOA OCTOHYHBOCTH MeTa-
UeHTPHUeCKasd BLICOTA AOMKHA HMETH MaKcHManbHoe 3Hadende. OpHaxo
IpH yBeAHYEHHH METAleHTPHYECKOl BLICOTH! BhIlli€ KPHTHYECKOTO 3HAUEHH S
CTaHOBHTCH pe3kod Goprosas Kauka. Mcxoas us sToro ans MerauesTpuye-
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‘CKOfl BLICOTbI BHIOKPAIOT ONTHMAJAbHOE 3HAUEHHE, HeoGXOAMMOe AJaA ofec-
neyenus 6€30MacHOCTH TUIABAHMSA JAHHOTO CYJHA.

3HaueHNe MeTaUeHTPHUECKOHR BEICOTHl B 3aBHCHMOCTH OT THNA CYAHA MO-
et 6uiTk o1 0,6 A0 20 M. HeGonbiine BHHTOBLIE TENMNOXOAL! HMEWT METa-
uentpuueckyo Buicoty 0,6—0,8 M, 6ykcupol-tonkauu 0,8—2,7 M, rpyso-
Bble TeNNoXoAbl B TaHKepl 2,4—4,9 M, naccamupexue cyfa 3—6 M, Gapxu
2—20 wm.

23. U3MEHEHUE OCTOMYMBOCTH
NPy MEPEMELLIEHMNM TPY3A HA CYQHE

BeprukaabHoe nepememienHe rpyaa. Onpene/nM H3MeHeHUe TOCAAKH H
OCTOHYHMBOCTH CYJHA, BLI3BAHHOE NEPEMEHISHHEM MAJ0I'0 IPy3a ¢ B BEPTH-
Ka/JLHOM Hanpasfiedus (puc. 24) n3 Toukn A; B Touky A,. IMockonbry
Macca Tpysa He MeHsSieTCs, TO H BOJOH3MeileHHe CYIAHA OCTAeTCA HeH3MeH-
uuM. ChenobarenbHo, coGa0Aaercd NepBoe YCA0BHe paBHoBecHA: Po=gD.

H3 teopeTHueckoil MEXaHHKH H3BEeCTHO, YTO MPH NepeMelleHHH OJHOro
M3 TeA HEHTP THXKECTH BCefi CHCTeMbl MATepPHAILHEIX TeN MepeMelLLaeTcs B
TOM e HanpasieHHH. CleloBaTeNbHO, LEHTP TAXeCTH cyiHa G nepeme-
cTuTca B Touky (), a caMa BepPTHKaAb NPOiJeT, XaK H OPexje, uepe3 HeHTp
BenWyHHN C.

Byaer coGiioaeHo BTOpoe YC/OBHE DPaBHOBECHA: X, =Xg Yo = Y.

Tax kak B Hamlem cayyae o063 yCIOBHA PaBHOBeCHS COGMIOAGHHI, TO
MOXKHO CJenaThb BHIBCGH: NPH BEPTHKAJTbHOM NMepeMelleHHH FPy3a CYXHO He
H3MEHFeT CBOETo MOJIOKEHHS PABHOBECHS.

PaccemMoTpHM H3MeHeHHe HauabHoM nonepeudoit ecToiianBoctd. Tak Kak
(opMH morpy:keHHoro B Boiy ofbeMa KOpIYca CyZHa H NJIOMLajH Bartep-
JIHHUH HE H3MEHWJHCD, TO TIOJNOKEHHe UeHTPa BenuuuHsl C ¥ monepevHoro
MeTALEHTPA NPK TIEPEMeIeHHH rPy3a N0 BEPTHKAIH OCTAETCH HEH3MEHHLIM.
B cOOTBETCTBHH ¢ H3MOKEHHLIM NepeMelaeTCs TONLKO LeHTD TAKECTH CYAHA
#3 ToukH G B Touky G, (cM. puc. 24}, 4TO TNoBJEYeT YMEHbUIEHHE MeTaleH-
Tpuueckoit BeicoTel h, = h — GG,
a takke GG/I,= P,/(gD), orkyna

o= Lo
GGI - g D lzv

rie Py — Bec nepemeraeMore rpysa,
xH; I, —— paccroaunue, Ha XoTopoe nepe-
MECTHJCA UEHTP TAMECTH rpysa B BepTH-
KaJbHOM HANpaBJeHHH, M.

HoBoe 3Hauenune nonepeuncii me-
TAUEHTPHYECKOH BBICOTHE NPH fepe-
MEIeHHH [PYy3a B BEPTHKAJLHOM Ha-
npaBJaeHHH

Br

Puc. 24. Bausinue nepeMemleHHd rpysa
fy=h + , (54) Ha H3MeHeHHe MeTaHEHTPHYECKO# BHI-
gD COTH
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rie 3HAK HJAKC TNPHMEHAETCS HNpH
nepeMellieHHH rpy3a BBepX, MHHYC —
BHH3,

H3 popmysinl (54) BEAHO, 4TO Te-
peMellleHHe rpy3a B BePTHKANBHOM
HaOpaBA€HHH  BBePX  BbI3bBAET
YMEHBLWIEHHE TONEepPeYHOH OCTOHYH-
BOCTH CYAHA, a NPH IepeMeleHHH
rpysa BHH3 monepevHast OCTOHYH-
BOCTb YBEJIHUHBAETCH.

HsmeneHne oCTOHUHBOCTH DPaBHO
IPOH3BEJEHHKI0 Beca TepeMelaeMoro
rpy3a P, ra ero nepemeilenHe no Bbl-
Puc. 25. BossnkHomenwe kpensmero cote l,. ViameHenue nonepeyHoi oc-
MOMEHTA NPH NONEPEYHOM NepeMelle- ToHYHBOCTH 6y11e1‘ OTHOCHUTEJNbLHO
HHu rpysa , MEHbIIE ¥ CyAHa ¢ OO/bLWIHM BOJOH3-

MeHIEHHeM, 4YeM Y CYAHA C MalhbiM,
MO3TOMY Ha CYAaX ¢ GOJIbLIMM BOJOM3MElleHHeM niepeMeiieHne rpy3os 6ea-
ofacHee, YeM Ha ManbiX cyAax.

Monepeuynoe ropu3oHTaALHOE NepeMeniente rpyaa. [lepemenienne rpysa
¢ u3 Touku A, B Touky A, (prc. 25) Ha paccrosiHHe [, BLI3OBET KpeH CYA-
Ha Ha yron 0 1 cMetlleHHe €ro LeHTPa TAKECTH B HaNpaB/ieHuH, napauienb-
HOM JIHHHH NepeMmellleHus rpy3a. Hakpenusumich Ha yron 0, cyauo npH-
XOJIHT B HOBOE MOOKEHHE PABHOBECHS, CHJA TAKeCTH CyAHa P, pHJoO-
KeHHadl Tenepb B Touke Gy, H CHAA Noflep:KaHusa gD, nprioxeHHas B TOU-
Ke C,, AeHCTBYIOT N0 OfHON BePTHKAJHK, MepREeHAHKYNApHOH HOBOH BaTep-
auuun BJT,.

[Mepemelniene rpy3a NPHBOXHT K OGPAa3OBAHHIO KPEHSILETO MOMEHTa:

Myp="~Pqlycosb,

rie !, — nAeuc nepeMmeuleHHd rpysa, M.
BoccTaHaBAHBAIOWIHEE MOMEHT MO MeTalleHTpHuecKoH dopMyJie oCToil-
YHUBOCTH

My=gDhsind.
Tax KaK CYAHO HaXOAHTCH B PaBHOBECHH, TO M, = My u
Pylycosb=g Dksiné,

OTKVYJa YroJl KpeHa fipH nonepedHoM NnepeMelieRid rpy3a

te b=

Tax Kak VFoJ KpeHa Mmal, To

Pyl
e=?"5%. (55)
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Ec/iH CyZHO yHe HMeeT HavyaJbHbiAl Yrod KpeHa, TO NMoc/ie TOPH30HTANb-
HOro nepeMeleHds rpysa yroa Kpesa 6yfer

Pgly

0y =6 = gDh

(56)

24. U3MEHEHWE OCTORYMBOCTH
U NOCAOKHM CYAHA NPU NPHUEME U CHATHH TPY3A

PaccMOTpHM mpolece MpHeMa MaJoro py3a § HA CYAHO B TOUKY C 33
AAaHHOM anmJHKATOR Zz; HAa BePTHKA/NH, NPOXOAAIEH uepes LEHTP TANKe-
CTH maowanu feficreyouledi Batepaunnd (puc. 26, a). B srom cayvae cygn-
HO He MOAYYaer HH KPeHa, HH AudxpeperTta, 0lHAKO H3MEHSIOTCH ero ocafika
H HavyaJbHafd OCTOWYHBOCTL,

o npueMa rpyasa cyAHo BMesio BofouamelteHne D u ocagky 7. Flocte
npHeMa TPy3a MaccoBoe M ofbhbeMHOe BOJOH3MEIeHNHS CTafH COOTBETCTBEH-
HO:

Dy=D+g¢; (57)

Vi=V4 V=DT+"—. (58)

HameHHAHCEH TOYKH, XapaKTepHAVIOUIHE MONEPEYHYI0 OCTOAYUBOCTE,
llenTp BesinuHHE! C H3-33 H3MEHEHMA 0CAIKH CYAHA, a CIENOBATENLHO, dop-
MBI TIOFPYKEHHOTO B BOLY o0beMa Kopnyca nepeMecTHics B Touky C,, a

b z

§
m T z‘
S IS B
b (3 BA
A x == T fste ,
1 o /AL B W B S
T £
7] z4 z
e 2

m\__ (¥ T Yo
A %4 I e . L]
| /= SR L

I ) £ l Y

Puc. 26. VaMeHenne MOcaKE ¥ OCTORYHBOCTH CYAHA NPH: npneM;e rpyssa
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UeHTp THKecTH G BCJEICTBHE H3MEHEeHHA Beca CyJHa C JAONONHHTENbHbIM
FpysoM — B TouKY G;. [lonepeunsifi MeraueHTp m BCJEACTBHE HIMEHEHHS
oftema V noApoiHoil YAaCTH KOPHMyca NepeMecTUNCH B TOUKY m,. Hopoe 11o-
JOKEeHHe ITHX TOYeK ONpefeNsercs anlVIMKaTaMH Zg, H Zc,, a TAKXKe HO-
BbIM 3HAYeHHeM MONepeyHOr0 MEeTAUEHTPUUECKOTO PAJHYCa f;.

[Tprpaiiene monepedHolt MeTAaLEHTPHYECKOH BHICOTH GyAeT PaABHO
CyMMe NpHpauleHHH OTAGNBHLIX CllaraeMblx:

Ah=Ar4Azo—Az;, (59)

[Mpupamenne MeTaueHTPHYECKOro pajuyca

J Je
Afr=r —p= *1 —_—— 60
R oy 7 v (60)

Tax Kak Mbl YCAOBHIHCH CUHTATE HPHHATHIA Tpy3 g MadbiM, naowa-
HM ¥ MOMEHTHI MHEPUHH NJoiajeli BaTepJHHuli 10 ¥ Nocie npHeMa rpysa
MOXKHO CUHTATH OAMHAKOBRIMH, T.e.J,,, = J.. C yueroM 3TOTO BHIp2iKe-
Hue (60) npumer BUL

q
Arem——mm . (61}
D+gq
ﬂpnpameﬂne ANMJAHKATel HEHTPA BEJNKUYHHLL
q AT
Azp=2zp —2, = biq (T—]— 3 ﬂ-zc). {62}
Ipupamenne anniHKaTLl UEHTPa TAKECTH CYAHA
q
.AzG‘:zGl'_'ZG“":—_D_l_q {za—2g). (63)

flogcraBus B Buipaxkenne (59) snauenus: Ar, Az u Azg, naifizem npu-
patiieHue fonepeyHoll MeTaLeHTPHYECKOH BHICOTHI:

q AT '
Afpm= Dia (T—l— 2 —zq—r—zc—za) (64)
WJIH TNIPH TpYeMe WK CHATHY rpy3a
+4q AT )
Ah = T —h—2q]. 65
Dtq ( =+ 2 Zq | (65)

[Monepeunas MeTaueHTpHYECKasl BLICOTA MOC/AE [MPHEMAa WM CHATHSR
rpysa
AT
2

=+ g
h=htAh=h T
1 =+ +D:|:q( +

—h—zq), (66)

IJle 3HaK MIIOC CTABHTCA B Clydae nPHeMa rpysa, MHHYC — CHATHA.
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Pue. 27. OnpenefieHie NocafkH CyAHa NpH MpHeMe TPpy3a

[lpupaBHAB X Hy. IO BhpakeHHe B ckobGkax Qopmyasl (66), Mmoo
NPOAHAJIH3HPOBATh H3MEHEHHE OCTOHYHBOCTH IPH INIPHEME HJH CHATHH
rpysa: T = AT/2 —h — 24 = 0, oTkyaa
AT
2

2p=T —h. ‘ (67)

[MonyyeHHoe paBeHCTBO sBASETCA YPaBHEHHeM IJIOCKOCTH, Napan-
NeNbHOA OCHOBHOH NJOCKOCTH M PACTOJICHEeHHOH Brille Hee HAa paccrof-
HUH Z,. ITY TIOCKOCTb NPHHATO HA3LIBATE HedmpanbHodl.

B cayuae npuema rpysa, eciH zo<< T 4 AT/2 —h, 1o Ah>0 w
hy > h. CaegtoBaTe/bHO, TIPH IpHEMe MAJOro rpy3a HHXKe HEHTPanbHOH
MIOCKOCTH OCTORYHBOCTD CY/HA YBeJHuHBaeTcs. A eciu 2g => T 4 AT/2—
— h, 10 Ah << 0 u Ay << h, T. e. IpH NIPHEME MAJIOTO I'PY3a Bhlllie HeATpanb-
HOM TIJIOCKOCTH OCTOfYUBOCTD CYJHA YMERbIIaercs.

B cnyuyae custHs rpysa, ecid 2 << T —AT/2 —h, To Ah>0 w
hy << h. Tlpyn CHATHH MAJIOTO TPY3a HHKe HeHTpalibHOH NJAOCKOCTH OCTO#-
YHBOCTb CYAHa ymeHbulaeTcs. A ecniw z, > T — AT/2 —h, o Ah<0
WAy >>h, T.e.PH CHATHH MANOrO rpy3a Bhbille HeATPaIbHON NJIOCKOCTH
OCTOHYHBOCTH CYJHA YBeNUYHBAETCH.

Ecau rpy3 A npunar co cMemenreM ot [T na paccroanue [, H OT MU-
1eis Ha paccrosiHue ., TO CYAHO TOAYYHT KpeH Ha yroa O u auddepent
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Ha YroJ @ M HOBYIO yBeauueHHytw ocaiky T, (puc. 26, 6). ¥roa xpeHa

Pyl
P L
tg 2Dk (68)
Ocanxa npasbiM (j1€BbIM) GOpTOM
B
Tu(m=T+AT;t—2— tg 6. (69)

Hexoas M3 reoMeTpUUeCKUX NPABHJ OCafya -APH NpHeMe rpy3a HOCOM
H KOpMOH COOTBETCTBEHHO:

L
TH=TH+AT-I~(-2—— xf)tgw;

L
Tum T AT—(-5 -+ Jtew

B cynoBbiX JOXyMeHTax HMEOTCA rpaduxu A/is onpeje/ieHHs JIOCALKH
Cy/AHa MPH NpHeMe HJIH CHATHH Tpy3a (puc. 27). B RaHHOoM npumepe npu
MaCCOBOM BOJOM3MeEUleHHH cyaHa 5000 T gononHUTenbHO B Touky A ApH-
ruMaiet rpys Maccoi 200 T. OcaZka HOCOM YBETHYHTCA HA 200.0,25/100=
= 0,5 M, a KopMoli ymenbmurcs Ha 200-0,11/100=0,22 M. 3zecb Be-
avyunst 0,25 w 0,11 onpepenennt nmo rpaduky, a 1/100 — nepesoiHOR
Ko3pHHIHEHT H3 CAHTHMETPOB B METPHE.

25. BSIMAHME HA OCTOMYMBOCTL NOABUMHBIX MPY30B

O6mue cpegenusi. K MOABHKHBIM OTHOCAT TNOJBELIEHHbIE, KHAKHE
chinyyHe Tpysbl. Bee OHM HPH HAKJIOHEHHH BLI3HIBAIOT MOABJAEHHE AONON-
HUTENILHBIX MOMEHTOB, TPHBOMAIMX K YBETHYEHMIO HAK/JOHEHHN, uTO

z OYeHb B&)XKHOC 3HATh MPH 3KCIAYaTa-
MK CYAOB.

MNoasewennuit rpy3. I'pys mac-
coii g, UeHTP THKECTH KOTOPOro NpH
NPAMOM MONOKEHHH CYAHA HAXOJHT-
cq B Touke B,, nojpelied B TOUKe
(puc. 28). Tlpu Kpene cyAHA NOR
BO3JIE/CTBUEM KDEHSIEro MOMEHTA
M Ha yron 8 510T rpys, eciu OH
He 3aKpellieH, TIepeMecTHTCA U3 TOou-

9 KH B, B Touky B;. [lpunoxus B

Bl Touke B, ABe NPOTHBONOJOKHBIE
i cuapt P, Hanpae/enHble napasiesb-

Ho JmHHH AB,, cselem JeiicTBHE

98 Bos - s rpy3a Ha CyIHO K CcHne P4, mpuio-
ES;EHTS npu ::.rll‘:t?uu nonﬁgglenulj&l:g JKeHHoH B Touke By, W AonoaHu-
rpysa TENbHOMY  KPeHAIEMY  MOMEHTY,
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paBHOMY
AMR])=PQ Bn BI=Pq Isinﬁ,

rae [ ~~ BO3BHIIEHHE TOGUKH noaseca A HaA HCTHHHBIM MOJOXEHHEM IEeHTPa TH-
WECTH Trpy3a B,.

Yenoaue paBHOBECHA CyAHa NMOA AeHCTBHEM KpeH:ALlEro H BOCCTAHAB-
JNHBAIOLIELO MOMEHTOB OYIET MMeTb BHI

M“p"‘i—A M“p=gDhosin 9;

an—l—quSiH9=gDhoSiH9; (70)

P
an=gn(hn *-g%f) sin®,

rae hy — METaueHTpHYECKaa BRICOTA CYAHa, ONpelefeNHas NPH YCJAOBHH, UTO
UEHTP TAMKECTH IPy3a ¢ HAXOAHTCH B Touke By,

Buipaxkenne B ckoOkax ¢opmyast (70) npencrasaser cofoll HOBoe 3HA-
yeHHe MeTaleHTPHYECKOMH BLICOTHl CYJHA NPH HANHYHH MOABELLEHHOTO TPy~
3a:

Pyt
gD

Buipaxenue P, l/(gD) = Ah moxHO paccMaTpuBaTL Kak MONPAaBKY K
METALEHTPHUECKOH BLICOTE HA BAHAHUE NMOABELIEHHOTO TPy3a.

CnezoBaresbHO, BJIKAHHE MOLBELICHHOIO HE3aKPeNJeHHOPO Ipy3a Ha
OCTONUYHBOCTb PABHOLEHHO BJIHMAHHIO TAKOFO K€ HEMOABHKHOrO Ipysa g,
USHTP THKECTH KOTOPOTO MbICJEHHO flepeMeiieH H3 TOYKH B, B TOUKY noA-
Beca A. D10 BJHAHHE YUHTHLIBAETCH YMeHbUICHHEM METALEHTPHYECKOH
BLICOTEt HA Al = P I/(gD), nostoMy npu nmpueme HAH CHATHH He3aKpen-
JIEHHBIX RMOJBEIIEHHBIX TPY30B (HanpuMep, v MJIaBYYMX KPAHOB) METAUEH-
TPHYECKYHO BBICOTY CNeAYET BHIUKHCIATL 1O dopmyne (66), a yron KpeHa —
o popmyae (68), NpHHAMASA B HHX KOOPAMHATEHI Ify H 2. PABKBIMH KOOPJH-
HaTaM HOKa CTpeanl, T. €. TOYKH moiseca A.

Hansreiluiee HaMeHenHe paccTosinus [ MeAY Touko# moaseca A u LT
rpy3a NpH ero nofkeMe HJIH ONYCKAHHH He BAHSET HA OCTOHYHBOCTDL CYJHa,
ec/H Touka A He H3MeHsleT CBOETO MOJIOKEeHHS.

JKupknii Tpys co cpobopnofi nosepxuocteio. Ha Bcex camoxoambrx
CYJAX HMEETCH MHAKHH rpy3 (HedTeNpoAYKTH Ha TAHKEPax, NMpPecHas Bo-
Ja, Tonaneo, HainacThas Boja). Ecau uakuil rpys nodHoCTBIO 3anof-
HAeT OTBeJeHHHN I/ HEr0 OTCeK WJH LMCTEPHY, TO MPH HAKJIOHEHHAX
CyAHa oH GyJeT BecTH celd Kax TBeplnlii 3aKpen/ienHupiit Tpys.

Bo Bpems skcmiyaTauuH cyA0B OTAe/ibHble LHCTEPHE OKa3bIBAXOTCA
3aM0JHEHHLIMH HE TIOJTHOCTHIO, T. €. WUAKHMI rpy3 uMeer cBoGOAHYIO NO-
BepxHocTb. Hakjonenwe cygHa Bbi3biBaeT neperekaHue rpysa, a 3To
BheyeT 3a cofoll HIMEHEHHe ero MoCagKH M OCTOAUHBOCTH.

PaccmotpuMm nipumep, Koraa CynoBas IHMCTEPHAa YacTHYHO 3aNoJiHeHa
Bojoit (puc. 29, a). TIpH HARJAOHEHMH CYAHA UEHTP TANKECTH XKHAKOIO rPy-
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3a ¢, nepememaercs u3 toukH K B Touky K. Touky K MoxHO paccMar-
pHBaTb KakK UEHTP BeNHUYHHBI KHAKoro obvema V., Touky A ciaegyer
yNnoaoGUTh MeTalerTpy obnema V,,, a pacctoanHe AK — MmertauenTpuue-
cKomy paanycey r. Toraa
— i
AK =r=-5—,
V
THe i, — MOMEHT HHEpUHH MJoWaly cBoGoANON NOBEPXHOCTH KHAKOTO Ipy3a B
OTCeKe OTHOCHTEABHO cOGCTBEHHON LeHTPaNbHON OCH HAKJOHEHHN 3TOH NOBEpXHOCTH
npH kpese cyaua, m¥;, V,, — obbem KHAKOro rpysa, e,
[Tpunoxus B Touke K jBe NPOTUBOMOJOKHEIEC CHALI P, —=gq,., Hanpas-
JieHHEle napannensno auiuu AK, ceefem feficTBHe KUAKOrO rpy3a Ha CyA-
HO K cHJie P, H JONO/HHTENILHOMY KPEHAUIEMY MOMEHTY:

A Myp =Py KK;. (72)
Wa tpeyronbuuka AKK,

KE;=AK sin6= sin 8. (79)

ix
Vg
ChenpoBatenbHo,

A Myp =Py sin 0= g puc Sin O=pigx g ix SiN O,
H
TAE By P — YCKOPEHHe cBOGOAHOrG nafenus, M/c?, u mioTHoeTh, T/M%, XHIA-

KOCTH.
Torza yenosne papHoBeCHS cylHA
Mup—+ A Mpp=Myg==g D hsin o;

HJIH (74)

i hY
Mup=D (h - "’; = )sins.

Bennuuny B cKoOKax MOMHO PAaCCMATPHBATh KAaK HOBYIO METaUEHTDH-
ECKYI0 BHICOTY, a4 BhipaXeHHe — Puin/D = AR, — KaKk H3MEHeHHe Ha-
YaabHOll METALEHTPHYECKON BEICOTHI. Cnen.oaaTeano, cBofolinas noBepX-

5) X1 Jy x ‘X,
- By o — fflg 1 : '
Bl A W e - | l
o | A AN, | B
U P ¢ ;
- A\ I |
Be\ \ g

Puc. 29. BosHuKHOBEHHE KDEHSIIET0 MOMEHTA NpPH HAJHYHM JKHIKOTO TPY3a €O CBO-
60QHOM NMOBEPXHOCTBIC
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Puc. 30. [Tepememenne chinydero rpysa NpH HAKJAOHEHHH CyIHA

HOCTb JKHIKOFO TIpy3a, cnocofHOro INPH HAK/AOHEHMH CYJAHa mnepeTte-
KaTh, YMEHBUIAET €r0 METALeHTPHYECKYIO BBICOTY Ha BelMyHHY Ak, =
= — Puix/D, T. €. OTPHILATENEHO CKA3KIBAETCA HA OCTOHYHBOCTH CYHHA.
OcHoBHoe BIHAHNE Ha NONPABKY OKa3kIBaeT MOMEHT HHEPUHH NJoWAJH
¢BoboaHOH NoBepxXHOCTH MUAKOCTH. [Ipy Goabuioll naomain MOMEHT HHED-
UHH ., a CAEZOBATENLHO, K monpaBka Aft MOTYT GbITb CTO/b BENHKH, 4TO
nofmepeyHasi METANCHTPHYECKAR BLICOTA MOMET CTAThb OTPHUATENBLHOI.
Yrobbl YMEHBIUHTh BAUAHHE MHAKOTO TPY3a HA [ONepeuHylo OCTORYH-
BOCTb, B OTCEKAX YCTAHABMHBAIOT NPOLO/IbHbIE iepeGopkn. Ecnn AjauHa oT-
‘ceKa /, a wupuHa B (puc. 29, 6, 6), TO MOMEHT HHEPUMH NJOMWAAH BCEro OT-
CeKa OTHOCHTEISHO NPoRoyibHOM ocH [, =1B% 12. Pa3aenus oTcex oMo npo-
JoJibHOH MepefopKof Ha ABe paBHEE YACTH, CYMMApPHHIA MOMEHT HHepLHH
JABYX oTCeKoB Oyfer
' 1(B/2)® _ iB%

12 48 (7)

2 ix=2

IlocTanoBka HenpoHHuAaeMHX NepeGOPOK YMEHLIIAET OTPHIATENbHLE
BJAHARHA cBOOOJHOH TOBEPXHOCTH KHAKOTO Ipy3a Ha OCTOHYHBOCTH Mpo-
NOPIHOHANLHO KBaApaTy 4YHCAA NOAYYAWILKXCH OTcekoB. [losTomy ans
VYMEHBILEHHA BJHAHHS cBOGOAHOA NOBEPXHOCTH HA TNONEpPedyHylr OCTOH-
YHBOCTE KOPNYC TaHKepa JAensT NpoAo/bHBIMH NepeGOPKAMH, CTPEMACH K
TOMY, UTOSHE BO BpeMd SKCMJAYATALKH OTCeXH ObJIH 3aNO/HEHB! PY30M He
MeHee yeM Ha 95 % o6bema.

Hasanounulit cemyuyut rpy3. K HaBalouHBIM OTHOCATCA I'PY3bl, KO-
TOpble CKJAaAbIBAIOT Ha cyAHO Ge3 cnenHaJbHOA YKAAAKH H pacnpeiene-
HHS (3epHO, KAMEHHHII YTOoJb, XeJledHaa pylia, GOKCHTH, IIHHO3eM U T.4.).
[Ipr HakJOHEHHAX CYAHA 5TH IPY3H CMEAIOTCS MOAOGHO YKHAKOCTH, €CaH
€cTb cBOGOAHASA TIOBEPXHOCTD H KX MepemellleHHe He orpanuueno. Ho Bau-
fiHHE TaKHX TPY30B Ha OCTOHYHBOCTL HMEET CBOH ocobeHHOCTH. CMeilieHHe
rpy3a BOSMONKHO TOJILKO NPH YIVIaX HAKJAOHEHHA, IHPEBHIOAIOMUX Yron
€CTECTBEHHOI'o CKOca. DTOT YroJd onpefiefiseTcs YIAoM KPYTH3HbL, NPH KO-
TOPOM HaXoNAUIHHCH B MHPaMHAE TPY3 OCTAeTCH B MOKOE,

INpumem gns ynpoulenus, YTo NOBEPXHOCTL IPYy3a aa COBNAjaeT ¢ Ba-
Tepauuneii BJ, (puc. 30, a). [Ipy HakJOHEHMR cyama HA yroa KpeHa 9,
paBHBIH YINIY MOKOA &, FPY3 nepeceinaTbea He Gyaer. Koraa yron Kpexa 0,
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cTaHer GoJiblle yria nokod o (puc. 30, 6), rpy3 HadHeT NepecuNaThed, NPH-
uyeM YpOBeHb NMOBEPXHOCTH TIpysa a4, OVAeT CoXpaHATh ¢ IIOCKOCTbIO
Aelicreyiouleii Batepanuuu B/, nocToaHHbIH yroa o.

Coinyuuil Tpy3 cMellaeTcs, Kak NpaBHJIO, CJIoeM 3HauuTeNbHOH ToJLH-
Hbl. CMelleHHe BHI3bIBAETCA YJapOM BOJIHBI, MecTHOH BuGpanveli win Ka-
Koii-1u60 Apyro#i AonoiHuTeabHON npuyuHoH. CMecTHBIIHHCH rpys npH
O6paTHOM HAK/JAOHEHUYU CYAHA B HCXONHOE COCTOSHHE BO3BPALIAETCH JHHIb
yactayHo. MHCTpyKuuA AN KanuTada mo 3KCIMAYaTaluH cyaHa Ttpebyer
B ciydae o6pa3oBaHHS TaKOTO KPeHa HeMmelJIeHHOrQ YCTAHOBJIEHHR BbI3-
BABLUEH ero MPHYHHK Y CJIeJOBAaHHA GaroTpHATHLIM KypCoM B Guikaimui
TOPT AJIA YCTpaHeHHs KpeHa.

Be3onacHocTs nMepeBO3KH 3ePHA HOPMHDPYETCs KOHBEHIHEH Mo oXpaHe
yesoBedeckoil xu3HK Ha Mope u Peructpom CCCP. [lns nepeso3skH 3epHa
ycTaHOBJIeHE TpefOBaHMsA, YUYHTHIBAIONIME MONB/AEHHE JOTNOJHHTRILHOTO
KPEeHAIer'o MOMEHTA OT CMElleH#HA 3epHa B PA3/IHUYHbIX CJyUasX 3arpyskd
CyJHa, B TOM YHC}e TIpH YCTAHOBKEe NONONHHUTE/bHLIX BpPeMEeHHBIX Tnepe-
060poK, HasbiBaeMulX wuupmunzGopdcamy. 1IndTHHr6opACH 3aKAaALIBAIOT
B COellHa/IbHbIe THE3RA, YCTPOCHHbIE B IOMEpeYHbIX KOMHHICAX JIOKA HJIH
B NHAAEpcaxX MOJ HHMH, & B IpoJieTe YIPOYHAIOT CTORKaMH, KOTOphE ¢ o=
MOUIBIO KaHAaTOB ¢ TajipenaMH NMPHKpensitoT K 6opraM.

Jlas Apyrax HaBaJOMHHIX TPY30B ofecneueHne Ge30macHOCTH IepeBo-
30K ofipefeisiercs JHUIL OOUMMH OPraHH3AUHGHHBIMH PEKOMEHAAUHAMH,
Ha OCHOBAKHH KOTOPHIX ANA KamIoro OMACHOTO B OTHOUIEHHM CMEIEHHSA
TPy3a JOMKeH BLIMOJAHSITECH NPOBEPOUHH pacyeT Mo chnendanibHOA METo-
Auke. CnenunajibHbele TpeGOBAaRUA 1O TepeBo3Ke BKJIOUAIOTCH KalHTaHY B
HMH(popMaNHKID 06 oCTOHYHBOCTH.

26. ONPEAENEHWE KPEHAWIEIO MOMEHTA
OT BETPOBOW HATMPY3KH

Or geiicTBHA cHsi, O0YCIOB/EHHEIX CTATHHECKHM JaBAeHHEM BeTpa Ha
HAJABOAHYIO YacTb CYAHA, BOIHHKAIOT KpeHsiue moMeHTh. Takoe Namne-
HHE 3aBHCHT OT CKOPOCTH BETpa@, BHICOTHI H NJIOHIAAH HAJABOXHOM Y4aCTH CYA-
H4 H GOpMbl HAICTPOEK.

[Tpu onpefieieHHH KpeHALEro MOMEHTa OT BeTPOBOH HATPY3KH Hanpas-
JeHHe BeTpa npHHHMalOT nepreraukyaapunM K JU] cyuna. [poekunio nag-
BOLHOH 4acTd cyaHa Ha JII1, nozjBepxkeHHYI0 faBJAEHHIO BeTpa, HasblBAOT
naowadore napycrocmit (. puc. 20). Lleurp TaxecTH NIOmMAIH NapyCHO-
CTH HaswBaOT yewmpom napycrocrmu (L1IT).

[lnoimane napycHoCcTH CyAHa

Snp=l.(}52 ki Snpip (76)

rae 1,05 — kospdulluenT, yUHTHBAIOWH T TIOWALH J1eepOB H CYAOBOro TaKena-
*a; By — KoadpHUHEHT, YIHTHBAIOWHI cTeneHb o6 TeKaeMOCTH 3THX YacTeR (1a8 Hal-
erpoer ky; = 0,8+ 1 a4 ALMOBHX TPyS, pyfok ® BeHTHAATopom k; = 0,6-1);
S;‘lp § — nAoWajAb NAPYCHOCTH OTAEJbHLIX yacredht RaiBOAROIO KOpnyca H HaACTPOEK,
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Annnrkara ueHTpa mapycHOCTH
1,12 %4 Spp i Zn s

Z ki Supy

rie 1,1 — Kos(pdHUHENT, YIRTHBAWOUIED NAOLALH JeepOoB H CYA0BOTO TaKeAaxKa;
Zgni — aNMIHKaTa NeHTPA THMECTH NMapyCHOCTH OTASIbHHX YacTek HafBofHore Gop-
Ta H HaACTpOEX,

Cuna setpa Py, npunoxennan B L1, BuswmBaer GokoBoe JBHKeHHe
(opeiid) ¢ HeKoTOpOR MOCTOAHHOM CKOPOCTHIG, BCJIEACTBHE Yero Ha NOABOA-
HYIO YaCTb KOpnyca AeficTBYeT CHJIa CONPOTHBAeHHs BOAb Apefiby R,
paBHAs MO 3HAYEHHIO, HO MPOTHBONOJIOKHAA TIO HANpapjeHMmo caje Py

OTH ABe cHALl 00pa3yOT KPeHALHi MOMERT:

Zyn = ’ (77)

anng lap- (78)
Inevo xpensueit mapel lyp = 2,; — T/2, a cuna peiictBaa Betpa
P;=0,001py Snp. (79)

T&e py — AaBjieHue Berpa, klla.

B nopmax Peunoro Perucrpa PCOPCP napaenue Betpa py CUHTAIOT NO-
CTOSIHHBIM N0 BCell TUIOIIAAH TAPYCHOCTH H DAaBHBIM €ro 3HAY4eHHI0 Ha
YPOBHe UeHTPa napycHocTH. Ero uHcnoBble 3HAYeHHA MOJNYHAOT NO pe-
3YJNILTATAM CTATHCTHUEeCKOH oOpaGoTKH RAHHBEIX HaOMIOHEeHHI BerpoBoro
peKHMa BOLOEMOB pPa3/IMYHHEIX PA3pAf0OB M KIACCA IVIaBaHHA CyLHA.

INoacraBue 3HAUEHHA CHALL AeHCTBHA H mjeda mapsl B dopmyay (78),
noayuaoT

Myp=0,001py Snp(znu_'z_)- (80)

KpeHsauui MOMEHT OT BETPOBOH HAarpy3kH NpPONOPLHOHANEH FJIOLALH
fApYCHOCTH HajiBoAHoOro Gopra Koprayca u HajgcrpoeK. [IpH npoekTuposa-
HHH CyIHA CTPEMATCA YMCHBUIHTE HAOllanb NapyCHOCTH HAACTPOCK H HAJ-
BOAHOTO GOPTa, HACKOJ/IbKO MO3BOAAOT 3a4aHHBIC 3KCNJYAaTAUHOHHBIE Xa-
PAKTEPHCTHKH CYAHA H YCIOBHA GOHTASMOCTH 2KHMAMKA,

27. OCTORYMBOCTL NPU FIOCAAKE HA FPYHT

Jlns BRHTONIHEHKS PACYETOB O CHATHIO CYAHa C MENH HEOOXOAHMO HMEThH
HHGopMailHIo O HocaZke cyaHa. BosfeficTBHe rpyHTa Ha KOPHYC paBHO-
CH/IBLHO CHATHIO B TOYKe KACAHHA [Py3a, PABHOTO pPeaKuHH T'PYHTA.

ITyeth cyAHO A0 MOCAaAKH Ha MeJib HMENO BoJoHaMelleHHe D, ocajxu
Ty w Ty, HayanbHyl0 MeTalleHTpHYecKylo BbicoTy h. Iloche mocagxkm Ha
Mesib CYIHO HMeer HOBhle ocafk¥ Ty u Ty, yroa kpena 6 (puc. 31). Ilo
ITHM JaHHLIM ONPENeNIOT CHAY PeaKuHH TPYHTA;

Rep=ATgpS,, (81)

rie AT — uamexenue cpe.a.neﬁ OCaJKH CYLHA TOCKEe MOCalKH €0 HAa Medb, M;

8, — mlontagk BATEPAMHMH, M,

[
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Hamenenne cpenﬂeﬁ OCaJKH nocje HOoCajKH CYAHA Ha Meh:

(Tar+Twr) — (Tu+Tw)
5 .

AT":Tc]J]_-'Tcp= (82)

Ecan cyano ¢ menn cuumaetcst Apyrum CyZHOM, TO, BLIYHCAMB Tio (op-
myJie (81) peakumio TpyHTa NpH nocajke Ha Melib, MOKXHO ONPERETHTb 10~
TPeGHYIO CHY HA TakKe CyJHa-CnacaTelsi, KOTOpas 6e3 ydyeta moBpemie-
HHS1 Kopnlyca GyJeT paBHA CH€ VEpKaHHs Ha TPYHTe:

Frp=f1- Rrp,

rie fy = KO3(BOHIHEHT TPEHHR MEKAY KOPNMYCOM CYAHA M TPYHTOM (npHHEMalOT
fo= 070,99
Ecau Her BojoTeunocTH XOpnyca W CHAA TAFH CyZAHa-cnacaTens Gouib-
1€ CHJBI YAEPXKAHHA CYAHA HA TPYHTE, TO CYAHO MOMXKET OHITb CHATO ¢ Me-
JiH Ge3 JIOTIONHHTENbHLIX MEPOnpHATHHE. B Apyrux caywasx mpomssoast
pacnaysky cyznHa, pasMblBatHe IIeCHaHBIX H WIHCTBIX TI'PYHTOB BHHTaMH
JAPYTHX CYI0B.
JeficTBHe IPyHTa Ha KOPNYC PABHOCH/LHO CHATHIO C CY/IHA IPY3a, HEHTP
TAXKECTH KOTOPOTO pacno/iokeH Ha juumte. Mcxofs H3 storo onpegeasior
HOBOE 3HAYEHHE METANEHTPUYECKOH BLICOTHl NMPH MOCAZKE CYAHA KH MeJb:

Rep ( ATep )
hy=h— T_— - B, 83
! gD—Rpp 2 (83)

CresopaTe/sibHO, CHAITHE TPY3a ¢ JHHINA BLI3HIBAET YMEHbIUEHHE OCTOl-
YHBOCTH.

PaccMOTpeHHbIe METO/B! PeleHHsT MCMONAB3YIOT AJist ONpefe/eHHsT CHTbI
peaKuHn KHALGJAOKOB npH nogbeMe CcyjaHa ¢ MOMOULEID IL1aBy4yero aoxa.
Cuny peakiuH KH/IBGJOKOB PaCCMATPHBAIOT KAK CHHMAEMEL ¢ CYIHa TPY3,
KOODAHHATHE LKEHTPpa TAKECTH KOTOPOrc H3BECTHH H pPABHBI KoOopAHHaTaM
TOUKH HPHIACKEHHA peaKTHBHOH CHAL KHALOMOKOB.
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28. NOABEM HOPMbBI CYAHA HA NNABY
ANA PEMOHTA TPEBHbLIX BANOB M BMHTOB

. JlaA BLIMOMHEHHA peMOHTa [BHKHTEJbHO-PY/AEBOTO KOMIJIEKCA Ha
nAaBy HeoOXOAMMO c031aTh Audxpepent cyjHa Ha HOC. 2TY 3aJa4y MOMKHO
PEIINTh MPHHATHEM B HOCOBYIO 4acTh Kopuyca Hannacra. [Ipwu stoM yBenH-
YUBaeTCa CpelHAd ocaaka cyldsa (puec. 32, a):

g
pS '

AT =

TAe ¢ — Macca NpHHSTOro Gaadnacra, T, P — NMJAOTHOCTL BoAu, T/M¥; 8 — mio-
uaZb BATEPAHHRH, MZ,

Juddepentyioiii MoMeHT, BOIHHKAKNIKIE MPH NnpHeMe annacra,
Mnl’!d): Pg I,_-,

rie Ps — wec npunaroro 6ananacra, kH; {, — naeuo HeHTpa TAXECTH IPHHATOTG
GaanacTa, M.

BocctanaBauBalOMiHi MOMEHT
Mpoe=H g D tgy,

rie H — npojoAbHAA MeTAUEHTPHYECKAd BHICOTA, M; D — BoloHSMelleHHE
cynHa, T; Yy — HeoGXoauMuili yroa auddepenra, rpag.

@ zy
an.
SP\_A F —_ W &
s ~
| ] B0
r:_.‘: ¢ x5 K13 1 [ Py T
Xp
L/2 - Lf?
) ol
Pep
[ ix 4
S _ — ¥,
. F ; 8y
a ’ X
L= L2 ZF Lz
T

Puc. 32. TloapeM xopMH cyANa Ha maaBy



Heo6xozuMelt yroa auddepenta B JaHHOM clydyae ONPEISNUTCH H3
Tpeyroabunka AFC:
ATp-LAT
tg¢=~—$
L/2—r¥j
rae x5 — afcuMcca REeHTpA NIOWAAH TPpy3opodi Batepiunnuu, M; ATy — HaMe-

HeHHe OCAJIKH KopMofl, M (ONpeaeaseTC H3 YCAOBHA, YTO BHHT CYAHA BHIUEA K3 BO-
IN H eCTb BOIMOXHOCTH NPOBOAHTH €ro PeMoHT).

[Ipu BuMONHEHMH YC/IOBHA paBHoBecHA Mp,q = My,

(84)

ATyAT
Pgiy=HgD ———
6 ix g L/2+x (85)
OTKYJa HeoOXOJHMEIH Bec Ganjacra
ATe+AT
pg—Hgp —8TAT (86)

le (L7124 xg)’

[lpH 3aMeHe rpeOHLIX BAOB H BHHTOB HEGO/LILHX CYHAOB MOXKHO KOPMY
nogHuUMaTh KpanoM (puc. 32, 6). [lpu 3ToM ocajka CyAHA YMEHBIIAETCA Ha
AT, HoBas Batepiinuns oGozuadena BJI,. Tak Kak Tpoc Kpana 3axpennied B
KOPMOBO# 4acTH, TO NOJ BO3JAeACTBHeM CHJIbl MOAbeMa KpaHa Py, cyldo
nonyunt Au(depeHT Ha HOC HA YIoa W M HOBYIO BaTepauHuio BJT,.

Cuna moabeMa KpaHa JJifi IOAYUeHHA HeoOXOIMMOrO M3MEeHEHHS ocaj-
KH o asajorki ¢ dopmynoil (86)

ATy
le (L12+x1)+HeD/(p S)

Fhe [, = x; — x5 — nnevo AeficTBUA CHAL NONBEMa KpaHa (3AeCh xy — nJae-
40 3aXpenieHHsd Tpoca NoALeMHOTO KpaHa, M).

Pyp=HgD (87)

29. OCTOAYMBOCTL NPY BONBLUMX YTNAX KPEHA CYOHA

[Ipu Goabmux yraax kpewa cummerpus oTHocurensHo IIT Bxonamero

H BBIXOASAINEro KJIHHBEB BOXOH3MEILEHHS H HAK/IOHEHHOH BAaTepPJHHHH Cy-
ulecTBeHHo Hapywaerca. [losTomy TpaekTtopHio nentpa penwukHel CC, B
MJIOCKOCTH MHJENS YKe Helab3n npH-

m K/\ HATE 3a AYTY OKPYHHOCTH (pHC. 33).

) [Tonepeutslii MeTaueHTp npk 6oNb-

b ¥ g LUIHX YIJ1aX KpeHa He oCTaeTcs B mo-

"8/, T : crofuuoil Touke wa I, kak 3to
c) GBIIO MPHHATO [pH MaJdwX yraax

Bl ¢! ! KpeHa, a cmemaerca. ChemoBaTelb-
= - v HO, H PacCTOSTHHE MeXAY METaleHT-
1\ POM H LUEHTPOM BeJHUYHHL — NONe-
4 peuHbiil MeTaueHTPHUSCKHE pajHyc —
Puc. 33. Daementhi ocrofumpocts mps  ABIAETCA TEPEMEHHOR BEJHYHHOR.
GonbiitHx yraax Kpewa 3HaveHnA MoMenta wHepuuu J, Oy-
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AYT Pa3sIAYHEIMH ANA Kawjo#l AeficTByioliell BATEPJHHHH, [I0ITOMY METa-
UEHTPHYECKAN BEHICOTA HE MOMKET CJAYKHTb KpHTepHeM NONepedHoH ocTod-
YHBOCTH H Ha MPAKTHKE YXX€ HeJb3fl MOAb30BATbCA MeTaleHTPHUECKOH
topmMysof ocTofYHBOCTH /IS MAJBIX YIVIOB KpeHa.

AGCO/MOTHBIM  KOAHYECTBEHHBIM H3MepHTe/leM OCTONYMBOCTH CyJHA
TPH GONBIIKX YIJ1ax KpeHa fIBAfeTcd BOCCTAHARAHBAKOLIHGA MOMEHT:

Myoc=gDIi=g D (lp—Iy), (88)

rie | — njedo BOCCTAHABAKBAIOWErC MOMEHTA, M; {g, Iy — MAeUH OCTOHYHBOCTH
GopmMel H Beca, M.

[lneyo BoccTaHABAHPAIOLIErO MOMEHTa AIBJAAETCH OTHOCHTEJBHBIM H3Me-
pHTeNneM OCTOHYMBOCTK CYAHA MpH GoJblIMX yraax kKpeHa 9, 3ro nneuo
Ha3LIBAIOT TAaK’)Ke MJIeUOM CTaTHUeCKO# OCTOHYHBOCTH.

Jis1 pellenns BONPOCOB OCTOMYHBOCTH CYAHA Ha GOMBUIKX YIVIaX KpeHa
HCIIOMIb3YIOT AHATIPaMMy CTATHYeCKOH OCTOHYHBOCTH.

30. AUATPAMMA CTATHHECKOW OCTOMMMBOCTH

Juarpamma cTarHuecKo#d OCTOHYMBOCTH BhIpaxKaeT 3aBUCHMOCTDL ILIeda
CTATHYECKOH OCTOHYMBOCTH OT YI/ia KpeHa (puc. 34). J/luarpaMmy crpodr
AJf KOHKpeTHOro cyaHa. OHa COOTBETCTBYET onpejefleHHOMY BOLOH3Me-
IIeHHIO H ABJAeTCA BaKHEHIINM CYIOBBLIM JOKYMEHTOM, HeoGXOLHMbIM
AMf olleHKH ocrofiunBoctH. Kamxpaoe cyaHo craGxaercs KOMIVIEKTOM
JuarpaMMm craTtHueckof OCTOHYHMBOCTH Ans Hanbosee uacrTo BCTpeyalo-
HIHXCH CAYyYaeB 3arpy3KH.

Kpupas AHarpaMMel CTaTHYECKOH OCTOHYMBOCTH HMEET TPH XapaKTepHble
TOYKH: TO4KY O, onpefeasiiomyio NooKeHHe yCTORUHBOrO papHoBecHd (=
= 0); Touky A, rje niedo CTaTHYECKOH OCTONYHBOCTH H BOCCTAHABI/HBAiO
UWIHH MOMEHT HMEIOT MAKCHMAJbHEIE 3HAUYEHHWS; TOMKY B 3aKkaTta gHarpaMMet
ONpeeNI NI  TeopeTHYECKH i
npegenbHeIl yron Kpena 6. ¢4 |

[lpu GoabmoM pasHooOpa-
3HH AMarpaMM CTAaTHUEeCKoil oc-
TOHYHBOCTH OHH 061ajaloT He-
KOTOPLEIMH OOLIAMH CBOHCTBAMH,

HaYaAbHbIf  YyacTok JHa-
TpaMMbl, Kak TPaBHAO, Tpe.-
cTaBJseT co0oH IPAMYI0 JIHHHIO
H COOTBETCTBYET MeTaleHTpHuye-
cKoit dopmysie ocTOHYMBOCTH: / %

Lmax

L)

3 =
=

Ay

@

w

A=

)

§73°

Mgoo=gDhO=gDI!I, (89) -

Puc. 34. XapakrepHme TOUKH JHarpaMMu
rie [ = hi; cTaTHYecKol ocTOHUNBOCTH
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Puc. 35, THnw AHarpaMM cTATHYECKOH OCTOHYHBOCTH

NPH MAITLIX YI/IaX KPeHa 3aBHCHMOCTE MEN(LY MJIEOM CTATHUECKOH oc-
TOHYMBOCTH H YIVIOM KPeHAa sIBNAETCA JHHeHHOH M M3obpaxaercs npsaMoi
JHHHeN

BOCXOJAUIAs HACTL KPHBOH AMArPaMMBI CTATHYECKOH OCTOHUMBOCTH Xa-
PaKTepH3yeT YCTOHUHBOE NO/OKEHHE paBHOBECHS CY/HA, 2 HHCXOASLIAA—
HeyctoiyuBoe, [lpy Bcex yraax KpeHa, COOTBETCTBYIOUIMX PACHONOMKEHHIO
KPHBOi Haj, ocblo a0CUHCC, HAKIOHEHHOE CYAHO BepHercsl B NepBOHAYadb-
Hoe [IOJIOKEHHEe PaBHOBECHH, T. e. OyAeT OCTOHYHBO; H Hao0opoT, [IPH YT-
Jlax KpeHa, COOTBETCTBYIOHIHX PACHOJIOMKEHHIO KPHBOH MOJ ocbio aGcuHce,
CVAHO HEOCTOHUHBO;

OpJHHATA KacaTelbHOR, NpoBeieHHOR K JMarpavMmMe oCTOHUYHBOCTH B Ha-
yajie KOOPAHHAT, NpH abcuucce, paBHoi 1 pap (57,3%), onpemenser Ha gH-
arpaMmMe CTaTHYeCKOH OCTOMYHBOCTH NOTIEPEYHYI0 METALEHTP HUECKYIO BHICO-
Ty h, B3ATYI0 B Macmtale njaey ocTOHYHBOCTY;

YacTh IVOMIALH AMArpaMMbl CTATHUECKON OCTOHYMBOCTH, pacnoioKeH-
Has cJeBa OT 3aRaHHOH OPJAHHATH, MpeICTaBisAeT B Maclutade paGoTy BOC-
CTAHABJHUBAIOIIETO MOMEHTA, COOTBETCTBYIOLIETO STOH Op/iHHATE.

Hau6onee xapakTepHbl C/IelYIOIUHE THIILI ANATPAMM CTATHYECKOH oOC-
TOfIYHBOCTH COBpEMEHHHX cyloB (puc. 35, a—a).

Juarpammp 7, 1/ umelor cyAa ¢ NONOKHTENBHOA HaualbHOH oCTOHYH-
BOCTBIO, a [/] — ¢ oTpHUATENLHOM.

Juarpamma | THNHYHA A CYA0B € OTHOCHTENRHO MaNoil METaeHTPHY<
ckoif BblcoToll W GoAbLIIMM HaABOAHHEM GopToM. JlnarpaMMa yKaseisaeT Ha
OTHOCHTENbHO MANYI0 OCTOHYHBOCTb HA HAYaJbHBIX YIax kpeHa, Onnako
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NpH GOABIIHX HAKIOHEHUAX ONarcRaps HAJMHYMIO BHICOKAX OOPTOB 3HAUM-
TeJI5HO BO3PACTAIOT MOMEHTH HHEPLHH HAKJIOHEHHLIX BATEDJIUHHI, a cyiefo-
BATE/ILHO, H ILIEYH CTATHYECKOH OCTOHUHBOCTH.

- Juarpamma [ xapakrepHa A9 HE3KOGOPTHLIX CPABHHTENbHO IUHPOKKX
CYJOB, HMeLHX GONLUIVIC MeTaleHTPHYeCKYIo Bhicoty. Ilepsuii yvyacTok
JuarpaMMel KpyTo nojHuMaercs BBepx. OILHAKO B CBA3H ¢ MaJsiM HANBOL-
HbIM GOpPTOM KPOMKa Nany6u HAUWHAET BXOAHTD B BOAY YiKe npH HeGOAbLLHX
YIJlax KPeHa, H OCTOHYHBOCTb CYAAHA ¢ $TOr0 MOMEeHTa GhICTPO YMeHbuiaeT-
cqa. Takue cyga, ofnalas H3GHTOUHON HauanbHON OCTORYMBOCTLIO, HMEIOT
Pe3Kyl0 KayKy H HeJOCTAaTOUHYIO OCTOHYHMBOCTb Ha OGONILLUMX YrJax KpeHa.

Juarpamma I'V oTHOCHTCA K CyAaM ¢ OTPHIATENbHOH HauaNEHOA OCTOMH-
yHBOCTHIO. KpHBas auarpaMmbl cHavana yXOZHT BHH3, B o0yiacTh OTpHUA-
TeNbHBIX OPJAHHAT, YTO COOTBETCTBYET Yrny KpeHa 01. Hauunas c yraa xpe-
Ha 0,, nneud OCTOHYHBOCTH CTAHOBATCA NOMOKHTENLHEMH. Cylga MOryT
HMeTh AHarpaMmy THna /V npH HenpaBHALHOM pacnpefe/eHHH IPy30B. JT10
OTHOCHTCSl MPEXJe BCEro K Jieco-  KOHTEHHEPOB03aM ¢ GOJblINM KOJIHYe-
CTBOM rpysa Ha manyGe.

3. AUNATPAMMA BUHAMMUYECKOW OCTOAYMBOCTH

Huoraa B ycnoBHfIX 3KCIAyaTanuy (HanphMmep, NpH LOKBale) KpeHs-
HIHH MOMEHT AeficTBYeT Ha CYAHO BHe3anHo. [IpH 3TOM OHO KpeHHTCA
3HaYKTeNbHO OBiCTpee, ueM NPH AeCTBUH CTATHYECKOTO MOMEHTa, Habupas
SHAYHTEIBHYIO YTVIOBYHD CKOpOCTh H TpHobperas Gonbwiofl yrox Kpena.
B sTOM cAy4ae COCTOSIHKE paBHOBECHS MPH KpeHe, IPH YCJOBHH pPaBeHCTBA
KPeHSIers W BOCCTAHAB/HBAWIIEro MOMEHTOB {Myp, = Myq), Kax npu
JeACTBHH CTATHYSCKOrO KPEHSLLEro MOMEHTA, He HacTynut. Haknonenue
npeKpaTHTCH, Korja pabora xpensiulero MomeHTa Oyetr pasHa pabote Boc-
craHaBnyBaioilero Momenta: Ayxp = Apoe.

Taxum o6pa3oM, Mepoil AMHAMHUYECKON OCTORYHBOCTH AABNAETCSA paboTa
BOCCTaHABAHBAIONIErO MOMEHTA A g oc.

OtHowenne paGoThl BOCCTAHABAHBAIOUIETO MOMEHTA K MPOH3BENSHHIO
gD HasmBawT naevom Ounamuteckodi ocmoddusoctiu:

Aaoc '
Yoy = . 90
AUH g D ( )

3azauH, cBA3aHHLIE C JHHAMMYECKOH OCTOHUHBOCTBIO, PEUIAOTCA C 110-
MOIIBIO JHArpaMMBl AHHAMHYECKO ocToltuneocTH (puc. 36), kotopas npea-
cTasnfer cofol KPHBYIO, BRIPAXKAIOULYK 3aBHCHMOCTE PAGOTEE BOCCTAHABJIH-
BAIOILLETO MOMEHTA OT Yrila KpeHa. JluarpaMma JHHaMHYeCKOil OCTOHYHBO-
CTH SBAAETCA HHTETpPajlbHOH KPHBOH OTHOCHTENbHO AHATPaMMbI CTaTHue-
CKOIl OCTOHYMBOCTH.

[Tpu nomMolH 1HarpaMMsl IHHAMHYECKON OCTOHYHBOCTH MOXKHO onpene-
AHTB:
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Maoc . OJunamuseckuti yeoa Kpewa. Ins
3TOTO B TOUKe Ha 0CH abCLHCC, CooT-
BeTCTBYIOWEH YIVIY KpeHa B 1 pap
(67,3°), BOCCTAHABAHBAIOT NMEPTEH U~
KyJAsp, OTKJIaJALBAIOT HA HEM B Mac-
iwTale 3HaUeHHEe KPEHAIEro MOMeH-
Ta, CORIHHAIOT TOAYYEHHYIO TOUKY C
2 8oun  Bonp 523° § HayanoM KOODRMHAT TIPAMOH JiH-
uuefi 0A. Touka C nepeceyenus nps-
Pue. 33}-30':1{’-}'“3’ pamma  nuHaMHueckOR  noj OA ¢ guarpaMMoil COOTBETCTBYET
YCJIOBHHM DaBHOBECHS U ONpEAeaAeT

AHHAMHYECKHH YTOat KpeHa 8y,

HpPH U3BECTHOM YIVIe KPEHA OUHOMUMECKU NPUAOIEHHBIL KPeHAUIT MO-
MeHm, BBI3BABLIMA 3TOT KpeH. 3ajaya pelaercs B nopsjke, o6paTHOM npe-
ABIAYLHEH;

yeon onporudviearnun Gun, U MURUMAAOHOUL ONPOKUOBIBAIOWNLE MOMEN T
Mgpp. MaKcHManbHOE 3HAYeHHe HArPy3KH, IPH KOTOPOM eille BOSMOXKHO
paBHOBECHe, COOTBETCTBYET MOJAOXKEHHIO, KOTAa NpsAMas CTaHeT KacaTe/b-
Holl K xuarpamme. TTosToMy A/15 HAXOMAEHHR ONPOKHABLIBAIOIETO MOMEHTA
H yr1a ONPOKHALIBAHHA H3 Hauajna KOOpJHMHAT nposoisaT npaMyio OB,
KacaTe/bHYI0 K JHATpaMMe JHHAMHYECKO# OCTORUMBOCTH. Touka KacaHus
F cootBercTBYeT yray onpokuauiBanruf 0,q,. Otpesox BK na ocu opau-
HaT YHC/JEHHO PABeH MHHHMANLHOMY ONPOKHAHBAIOLIEMY MOMEHTY Mq,.
IIpr meficTBHH HA CYAHO GONBLIETO AHHAMHYECKOrQ KpPeHSIero MoMeHTa
OHO ONMPOKHHETCH.

1
|
I
I
I
L

32. HOPMHUPOBAHHE OCTORUMBOCTH

Hopmupopanue ocToliukrocTH obecrieyupaer 6e301aCHOCTL NJ1aBaHHA
cyaos. [TpaBunamu Peunoro Persctpa PCOCP gns kamxaoro cyana peraa-
MEHTHPVIOTCA HOPMBI OCTOHUHBOCTH. Bo Becex cayuasx AeHCTBYIOUHH Ha
CYAHO KPEeHMIWH MOMEHT He ROJKEH NPeBHIlAaTh JONYCTHMOro, T. €.
M Ep < Mnon'

Kpeusiuiuii MOMeHT onmpeiensercs 10 OCHOBHOMY KPHTEPHIO s Beex
CY/I0B OT IHHAMHUECKOTO (LUKBaJAbHOTO) JefiCTBHA BeTPa H MO JONOJHHTENb-
HEIM TPeGOBAHHAM B 3aBHCHMOCTH OT HAZHAYEHHA CYJHA.

Ilo oCHOBHOMY KpHTEPHIO KpPeHALLHA MOMEHT

Mip=p Sug I, (91)

TAe p — LaBJeHHEe BeTpa Ha HAZBOAHYK mnoBepXHocth, Ila; S, — niomans
NpoeKUHK HaABOARON moBepxuoctH (mapycsocTn) wa MIT cyana, m®; { - naedo geft-
craylonielil Kperswed cuis (onpereasior no [Ipapunay Pesnoro Perucrpa), M.

,H.OTIOJIHHTEJH:HHE TP%OBHHHFI AAA onpeleeHns KPeHAMKX MOMEHTOB
pasauunbl, Tak, AfS NaccaKMpCKHX CYAOB HEOOXONUMO 3HATh KpeHsuiue
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MOMEHTS! OT CKOIUIEHHS NMACCAXKHPOB HA OXHOM GOPTY H ABIXKEHHS CYIHa
HAa UMPKYJAUHH.
" KpeHsuHii MOMEHT OT CKOMIEHHS [TaccaxHPOB Ha OfHOM OOpTY

My = gmigim, (92}

The My -— Macca NaccaxHpoB, Kr; yy — paccroanne ot HT macuiain, sanatof
naccaxnpamy, no AI, m.

Jas GYKCUDHBIX CYJ0B JOTIONHITENLHO ONPEALNAIOT KPEHALIHH MOMEHT
OT fefdCTBHA OYKCHPHOTO KaHAaTa BO BpeMf 3aphICKHBAHHUS COCTaBa WM
NpH HoCAliKe €ro Ha Mesib. 3HaueHve MOMeHTa 3aBUCUT 0T MomuocTH CIY,
BLICOTHI Pa3MellleHHst FaKka H OTKJOHeHHA KaHara ot JII1.

JlonycTuMbii KPeHSIHIl MOMEHT

Mpon=8 D fyom (93)

rie Iyop — AOMYCTHMOE M40 OCTORYHBOCTH, M.

[1iedo ocTofiuMBOCTH ONpefeNsiOT MO AHATPAMMAM TIEY GCTONYHBOCTH,
NPpHHHMASN €r0 MHHHMA/AbHBIM H3 YCJIOBHA ONMPOKHABIBAHHS W/IH 3a7HBaHHA
Kopnyca. Yeaom saausanus 9,,, HasLIBAIOT HAHMEHLIINIE Yroa, MpH KOTO-
POM HauMHaeTCs 3a/HWBaHKe BONOH BHYTDPEHHMX NOMeleHHI uyepe3 OTKPEI-
Thie oTBepcTHs. B cootBerctBHu ¢ [lpaBHnamn PerncTpa OTKpPBITHIMH CUM-
TAlOTCS OTBepPCTHSA B FMaBHOI NanyGe unn 0OpTax, B CTeHKAaX HAACTPOEK, He
HMEIOLIlHEe HelpOHHUAEMbIX 3aKPLITHH. YTOA 3aNWBAHHUA OMNPEAeNHOT KaK
HaUMEHBIIHI HCXOAS U3 cXeM, n3oGpaKeHHblx Ha puc. 37. Ilpn stom K —
BHICOTA HaJBOAHOTO 60PTa A0 OTKPHITOTO OTBEPCTHS, Uepe3 KOTOPOEe MOKET
NMONacTb BoAa B KOpNyc.

IIpx npoBepke OCTOHYHBOCTH MO OCHOBHOMY KPHTEPHIO HOMYCKaeMbI
MOMEHT HAXOJAT € YYeTOM BJIHAHHMA kKaukd., Onpejeiexue TpefeNbHHX
3HaYeHHH ey oCTOHYMBOCTH C Y4eToM BAHAHHA Kauyk¥ TOKa3aHO Ha
puc. 38, a, 6. Yder BAMAHHA KAUKH COCTONT B TOM, YTO AHACPAMMBI CTAaTH)
YeCKOW M JHHAMHYECKOH OCTOHUMBOCTH JOCTPaWBalOT BAE€BO (Touka A-
Ha YI'oJI, COOTBeTCTBYIOUIHH aMIUIUTYAe Kauku O,. lng Haxomjenus npe-
IeNIbHBIX MO ONPOKHALIBANKIO 3HAYEHWH Yyria u momenTa (cMm, puc. 38, a)
no AHarpamMme 1Jied CTaTHYecKoi OCTORYHBOCTH TIPOBOASAT NORGOP paBHOBe:

a & 8 2) |
8,=8/2 8 ., 2, 8,

_,1/, y O304 * ,)‘/63/&:,, = 834 ,,;ﬂ
63500 / J& / ),_ ! J
) i

Puc. 37. OnpeneneHye yraa 3afHBaHHA:

@ — KOpIye ¢ HAMOMHHATOPOM; § — KOPNYC € KOMHHICOM; & - KOpnyc ¢ JAIOKoM B naayle; z —
repMeTHYeCKHit XOpiyc
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Pue. 38, Onpelenenne ACMYCTHMHX MpejelbHEX MOMEHTOB y CYAHA, NMEIILEro Ha-
YabHENl KPeH N0 ONPOKHARIBAHHIO H 3AMHBAHHIO

JHKHX maowaned S, S; ¢ yueToM npoiJieHHoil Bersu [,,,. 3HaveHue
lon ONpenensiercst oTpeskoM BE, a yron onpokuabiBanus 8,,, — Tou-
Koit K
[TpenenbHLI MOMEHT MO YrAY 3anuBaHud (cM. pHc. 38, §) onpegengercs
AHaMOTHYHO ONMHCAHHOMY B maparpade 31, Ho ¢ yueToM BJAHAHHA KauKH,
T. €. OCTPORHHEM CHMMETPHYHON BeTBH JHArpamMMbl H CMEIleHHeM Hauana
KOOpAHHAT.
B coorserctsuun ¢ tpeGoBannaMu Peuroro Perucrpa Ha Bcex cyjax
JoaxHa Obtth uHpopmauus o6 ocrofivuBocTH (paspabaroiBaerTcd Npoek-
TaHTOM), 0e3 KOTOpoil SKCItyaTauus cyjiHa 3anpeulaerca. B Hee BxoasT o6-
L¥e NONIOMEHHS, OCHOBHLIE XapaKTEPHCTHKHM CYEHA, CBEACHHA 06 OCTOH-
YHBOCTH MPH THROBLIX CAYYasX Harpy3KH, PeKOMeHJAUHH KanHTaHy o Me-
pax MPEeAOCTOPOAHOCTH NPH NepeBO3Ke IPYy30B, He PAacCMOTPEHHBbIX B TH-
. wmlo NOBLIX Cy4adxX, H OpUIOXKeHus, ob-
' JIETUAIOIME [POBEJEHHE CAMOCTOS-
TENbHEIX PACYETOB fl0 NIocaAKe CYAHA
. H MpoBepKe OCTONYUBOCTH HpPH pas-
JHYHBIX CNY4asix 3arpy3KH.
B nrdopManuu npHBofATCHA AHA-
2 rpaMmbl T1AeY OCTOHYNBOCTH Ajlid pas-
JHUHBIX BOJoH3Mewensil, a Ang rpy-
5 30BEIX CYACB AAIOTCH YHHBEPCATbHbE
AHarpamuel fIJe4 CTATHYECKONR ocToit-
4 vygpocru. Jnarpamma IaeT 3aBHCH-
# Moctb ! = f (D) npr pasiuYHBIX BO-
Y JAOH3MEIIEHHAX H 3HAYEHWAX MaJIoil
MeTaleHTPHYecKol BhicoTH (puc. 39).
Mo ocH aBeuuce yrasl Kpewa oOTRAa-
JBIBAIOT B HEpABHOMepHOH 1IKaJje CH-
HYCOB, T. e, orpe3ok ot 0 1o 10° paBeH
Puc. 39, Vimpepcassmas amarpamma Mo=h sin 10°, a ot 0 no 20°—-cooT-
NJIeY CTATHYECKOH OCTORYNBOCTH BETCTBEHHO Ayy = A sin 20° W T. A
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TpeGosanus Perncrpa CCCP X ocToitunBocTH CYJ0OB JaHbl B CHENHANb-
roix [IpaBunax. Peructp CCCP Tpefyer, uto6e B XymureM ciyuae Koad-
¢(HUHEHT OCTOHYHBOCTH

Monp min

K= =1, (94)

MIW[H max

rie Mgpp min — MHHEMAJBHHE ONpoXHAHBaiomuit MomenT, KH-M; Muny max—
DAHHAMHEYEeCKH l'[[Jl{JIO}KEHthﬁ er}lﬂll.llflﬂ MOMEHT OT JaBJA€HHA 8eTpa C YYE€TOM
kaykH, KH - M.

Ot auarpamMmsl craTiueckoil octofiunBoct Peructp CCCP tpebyer, uto-
6bl {ypimax == 0,25 M a4 cynoB anuHoi MeHee HaM paBHoi 85 M H oy max>
> 0,2 M and cyaoB pnuHoil Gonee nau paBHo#t 105 M. ¥Yron aakara aua-
TpaMMmbi ISl BCeX CYOB JoyuKeH Oumth He Medee 60°. MeTauentpuueckas
BbICOTA ¥ BCEX CYAOB NpH BCeX BO3MOMKHBIX BAPHAHTAX HATPY3KH A0JHA
ObITb TIOJTOKHTEBHOIN .

33. NIPORONBHASR OCTOWYMBOCTD

[lpoponbHas ocToHYHBOCTE MPOSBAAETCH NMPH HAKJIOHEHHAX CYAHA BO-
Kpyr nonepeunoii ocH, npoxopameil yepe3 LT nnowaan Batepaunuu. Ta-
KHe HaKJOHEHHA BHI3LIBAIOT AudibepeHT cyHa, KOTOPHI onpelennerca KaK
Pa3HOCTb OCAJ0K HOCA M KOPMHI:

d=Ty—Tx. (95)

[Tpauarte cuurats, uto Audibepent Ha HOC HMEET 3HAK IUNIOC, A HA KOP-
MY -— MHHYC.

Ha puc. 40 nokasaHo npojosibHOe HaKJAOHEHHe CYJAHA Ha yroa ¢ ¢ Ang-
depertoM Ha noc. [IpH 3TOM LEHTP BEHYHHLI TEPEMECTHTCA M3 TOMKHM C
B ToUKY C) ¥ CHNA MOANEpIKaHUA, HaNMpaBleHHe KOTOPOH NMepneHinKyaap-
HO IEHCTBYIONIEH BaTepIHHHH, GyIeT AeHCTBOBATH 10J YIJIOM P K epBOHa-
Ya/IbHOMY HanpapieHuio. JIHHUH AeficTBHA NepBOHAYANBHOIO H HOBOIO Ha-
NpaBieHHH CHA TIOAJEPKAHHA nepecekaioTcs B Touke M, HasbiBaemoi
RpOCOALHOLM MEMAUEHIPOM.

Paauyc ayrn nepemeleHHsl UEHTpa BeJHYMHLl HASHIBAETCS np0do.b-
HbiM memayenmpuseckum paduycom R, KOTOPIH onpelensieTcs paccToAHH-
eM OT Mpofo/ibHOre Metauentpa M 1o ueHTpa BenHYHHE C H BbIUHCJIAETCH
KaK

R=_Tr_ (96)

rie Ip — MOMEHT HHEPUMM NJIOWAKK BATCPIMHHH OTHOCHTENLHO ITONEpevYHoH
ocH, npo;(onﬂmeﬁ uepes ee LeHTP TsxecTH F, mY; V — ofbeMnoe BOAOH3MelleHHE
CynHa, M°, )

71



YcnoBus paBHOBeCHS NPH NPOZOJNLHOM HaKJOHEHHH CyRHa Mpue=
== M% (rne M% ~~ BOCCTAHABJHBAIOIUYMA MOMEHT NMPH NPOXOTLHOM Ha-

knonenud, kH-m, anecs Y — yron auddepenra, pan).
BoccrananuBatouuit MoMeHT B cooTBeTCTBHH ¢ pHC. 40

Mg, =gD GG,, (97)

rae GG, — naevo npoxoabHoit OCTOWYMBOCTH, M.

U3 tpeyroabuuxa GMG,
GGy = MG sin = H sin . (98)

Orpesok MG = H uaanBaior npodoasnod MEMAUEHMPULECKOL abicOMOL],
KOTOopas onpeielsieTCs KaK BOSBLILIEHHE NPOJOALHOLO METANERTPA Haj
HEHTPOM TAMKECTH CYIHA.

[loacraeue suipaxenne (98) B popmyay (97), MOTYYHM METaleHTPHYe-
CKYI0 opMYySy TPOAOJLHOM OCTOHYHBOCTH:

My, = gDH sin §. (99)

Tak kax yron ainddepenta ouens mait, To HOpMYY NPOROABHOMR OCTOR-
YHBOCTH MOKHO 3aNHCaTh B BHJe

MB‘D=g DH . (100}
M
v
x ——
= Mduq:r
o
GGk gl ' [
Y e g ‘ 82
.—'—-—-"’__—__,“ c S
‘}_‘8»"1 [ ‘p(: ! -
: X
<t { vz
L

Puc. 40. JnemenTs npoa0aLHOH 0CTOMYHBOCTH
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Puc. 41. HameHeHHe ocafioKk HOCOM H KOPMOi NPH NPOOJbHOM HAKJOHEHHNW cyAHA

¥Yron auddepeura k3 supaxkenus (100)

M
2 _ Mg (101)
gDH g DH '

[TpononbHoe Hak/JOHEHHEe Jayke MPH MaJblX Yraax (PHBOAHT K 3HAYH-
TeNbHOMY JAHHeHHOMY JH(pepeHTY (Tak, HPH MPOJOALHOM HAKJIOHEHHH
Tefvioxoaa tuna «Bouro-Ilon» na 1° nuneltuniit gudxbepert pasen 0,9 m),
OO3TOMY LJIsl pPelleHHs NMPaKTHUECKHX 3aJay BAMKHO ONpPENeJHTL MOMEHT,
BO3JEHCTBHE KOTOPOTO H3MERHT MidupepenT cyana ua 1 cM. Ilpexnonoxum,
YTO CYAHO MOA ACHCTBHEM HEKOTOPOTO MOMEHTA NOAYUKIC AudkpepenT H ero
HOBAs BATEPJIHHUSA UMeeT flosioxkenne BJT, (puc. 41). Juddepent onpene-
Jures katetoM BE npaMoyroabhoro Tpeyronsuuka ABE. Orciona

P =

d
ey p=—-. (102)
Cparaue Bolpaxenus (101) u (102), noayuum d/L = My, /(gDH),
OTKYJa

d
Mo =~ g DH. : (103)

Ecau qudubepent BLIPasuTs B caHTHMETpax, TO MOMEHT, AH(XpepeHTYio-
uHA cyaHo Ha 1 cM, onpesenuTcd Kak
gDH
L

‘Maug 1 e ==0,01 . {104)

34, OMbIT KPEHOBAHMS

[lonoxenune ueHTpa THKECTH CYNHA ONPENENSIOT PACHETHEIM TyTeM NPH
NPOEKTHPOBAHHH, OJHAKO B [IpolECce WOCTPOMKH NMPOHCXOZHT HEKOTOpOEe
nepepacrpejesieHue Mace, 4To BJAMAET HA MOCAJAKY H OCTOAYMBOCTBL CYAHA.
Koopaunaret LT rotoBoro cyaHa HaXoaat ¢ MOMOUIBIO ONTBITA KPEHOBAHHA, B
OCHOBY KOTOPOTO TOJIOXKEHO TepeMetlleHHe Tpy3a onpeieneHHoil macen ¢,
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Ha3biBaeMoOro KpeH-6a/iactoM. KpeH-Gannacr nepemeiiaior B nonepeqHo-
FOPH30HTATLHOM HalpaBJASHHH HA paccTOfHHe Al W onpemefsior NpH u3-
BECTHOM MAaccOBOM BojoH3aMelleHHH D cyaHa yron kpeda 9. [To nomyuen-
HOMY 3HAYEHHIO Yria KpeHa no Qopmyne (55) BHIYHCAAIOT MeTaLEHTpHUE-
CKYIO BBICOTY:
gAl
h = gDtg6’ (165)

rae Al — opaknara LT xpen-Ganmacra, M.

Cornacro [IpaBunam Peunoro Perucrpa PCOCP onuty KpeHoBaHUSA
1loABepraloTCci BCE TOJNOBHHIE CYJa, KakKIoe MATOE CYAHO crposiueiics ce-
PHH, Bce Cy/ia ocie KanHTaAbHOTO PEMOHTA, 4 TAK¥Ke CyJAad, OCTORYMBOCTD
KOTOPBIX BbI3BIBAET COMHEHHE.

OO6bluno KpeHOBaHKe BLIMOJAHRIOT ¥ fopoxHero cyiHa. [Ipu sTom cyaHo
He JO/KHO KacaThCdl mpHuana u rpyHra. [IpeaMerst cHaGxeHHR H HHBeH-
Tapb YCTAHABAMBAIOT HA LITATHHIE MECTa.

B KauecTBe” KpeH-GaniacTa HCNOIb3YIOT YYT'YHHBIE UYLIKH, CTalbHBLIE
60/IBaHKH KJIH MeUIKH ¢ feckoM. Danjact paamenialoT Ha BepXHeil nanyGe
CHMMeTPHUHO OTHoCHTeNbHO LIT maomann feficTByiollell BaTepiHuuH, pas-
JIeNHB ero Ha 4eThipe paBHple Mo Macce rpynns. [lopajok nepemeleHust
KpeH-6annacta NpH KaxkIoM H3 HeoGXOAMMEIX BOCEMM HaGnofeHHH onpe-
zened Ilpasunamu Peunoro Pernctpa PCPCP. B cneunanbnofi tTabnune
JAf KaXJAOro M3 BOoChMH HaGJIOfeHHH 3amuUCHIBAIOT Maccy KpeH-Oamnacra
JAHHOW TDYNONbI, PACCTOAHME MEKAY €ro USHTPAMH TSMECTH 10 H mocne
nepeMellerns, a Takxe YroJ KpeHa cygHa. Ha ocHosanuH noJydeHHBIX
Janueix no dopmyne (105) onpepensior MeTalleHTPHUECKYIO BLICOTY IPH
Ka)KJOM lepeMeltieHHH H HAXOIAT ee cpelHee 3HAYEHHe.,

KoopAHHATH 1leHTPA TAMECTH CYAHA"

zG._—_zm—h; xG:xc_(ZGwZC) tglP, “06)

rae z., XG ~~- HCKOMLI® KOODAHHATHI HEHTPA TAKECTH CYAHA, M| 2y = 2 +r—

ANNJAHKATA METALEHTpA, M, h— onpefejeHHas 3 ONLITA KPEHOBAHHS MeTALCHTPHYEC-
¥afg BHCOTA, M; IC, ZG — KOOPJAMHATH LE¢HTpPa BEAHYHHBLI, PacCYMTaHHbBIe 10 Mac-

wrafy BoHxaHa, M;  — yroa zuddepenta npH KpeHOBaHHH, FpaA.

[IpH onkiTe KpeHOBaHHA ANA ONpeleNeHHA yria KpeHa cylHa UCTONb-
3YIOT WHKJARHOrpal.

Huxaunoepag) COCTONT H3 CTaHHHBI C OCBIO, HA KOTOP VIO HajeT 6apabaH ¢
GyMayKHOM JeHTOR, TPHBOAKMBIf BO BpALLEHHE YaCOBLIM MexaHHaMoM. Kor-
Ia CYZAHO MoJiyyaeT HAK/JIOHEHHE, Nepo 3aNHCHBAIOILEro ycTpolicTBa mpo-
uepuyHBaET Ha BpamialomemMcs GapabaHe 3HI3aroo6pasHyIo JHHHIO, Xapakre-
PHU3VIOILYIO 3TO HaKnoHenue. OGLI9HO MCTIOAB3YIOT TPH KPEHOBAHUH HE Me-
Hee ABYX HHKJAHHOTpadoB, ycTaHapauBaeMuX BOau3n AI1.

HcrunHoe npupamedne yraa KpeHa NpH JAHHOM MepeMeineHHH KpeH-
Gannacra OyAeT paBHO CpelHEMY apUdMeTHUeCKOMY MOKa3aHHH BCEX HH-
KAHHOTrpadoB. :
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KOHTPOJH:IIHC BONPOCH H 3A2AHHA

1. Hafite onpe,u.e.neune ocTofiunBocTk cyxHd. Kak Bauser octofiunsoctt Ha Ges-
ONacHOCTh NJABAHKR CyAHa?

2. B yeMm pa3ssiHuHe MemAY CTATHUECKOH H AunaMHMeCKOH oCTONRYHBOCTBIO?

3. Touemy nomepeynyio MeTalleHTPHYECKYIO BHICOTY Ha3bBalOT MepOf CTaTH-
YecKoH OCTOAMHBOCTH CyAHa?

4, MeHnaeTcH JH NOJOM¥eHHe PABHOBECHR CYJHA H eTo NoNepedHas oCcTONIHBOCTD
NpH BEPTHKANBLHOM NepeMelleHHH cyAHaP

5. Uro takoe HefiTpaiibHaA NJOCKOCTH OCTOHYHBOCTH Cyina?

6. Kak nsMenHTCH OCTOHUMBOCTb CYAHZ IPH NpHEMe IPysa Bulllle HeHTpadbHOMR
NJIOCKOCTH GCTOHYHBOCTH?

7. Hamenserca an ocTofi¥HBOCTD CYAHA, NPOH3BOANALIEr0 BHTPY3KY rpysa cob-
CTBEHHBIM KPaHOM, B MOMEHT, KOTJa M3MeHAETCA TOALKO BHCOTA NOABEMa rpysa, a
BLI/IET CTPEALl OCTACTCA MPeIKHUM?

8. C xaKkofi Uellb) Y TAHKEPOR YCTAHABAHBAIOT B TPOMaX (TaHkax) AONOJAHH-
TeJbHEE MPoAONbHEE nepefopKn?

9. Tfe u ana Kakux uedefl npRMesAOT WHHTHHIGOPACH?

10. Kakumu cnocofaMH MOMKHO OTPEMOHTHPOBATb JIBHKATENbHBI KOMIJEKC
cynHa Gea NPpKMEeHEHHS CYNOMOABEMHBX COOPYKeHRAP

t1. Yro spaserca mepoll IHHAMHYECKOH OCTOMYHBOCTH CyAHA?

12. Hafite onpegenenne npojodbHOl MeTalleHTPHYECKOH BLICOTH H HaNHIHTe
MeTaueHTpHYeCKYI0 GOpMYAY NPoA0ALHOH OCTOHYHBOCTH.

13. an yeTo ¥ Kak NPOBOAHTCA ONBITHOE KDEeHOBAHHE CYAHA?

Fasa V
HEMOTOMNAEMOCTE CYOHA

35. OBECTIEHYEHME HEMOTOMNAEMOCTHU

Henomonasemocmono Ha3blBaOT CMOCOGHOCTb CYJAHA COXPaHATH MJaBY-
YecTh M HeoGXOAHMYIO OCTOHYWBOCTb NOCTHEe 3ATOMJIEHUS OJHOTO HAH He-
CKONbKHX OTCeKoB kopnyca, OfecrneyeHHe HeNOTONAAEMOCTH ABJSETCH
BAKHEHIWUM yc/IoBHeM Ge30mMacHOCTH NNABaHHA CYAHA.

XapakTepHCTHKH HENOTONJISIeMOCTH CYA0B Hopmipylorca Ilpasnnamu
Perxcrpa. Cyano npusHaercs YAOBAETBOPSIOILUM TPeGOBAHUSM HEIOTOIN-
JISIeMOCTH, eC/TH aBapHHHAA BATEPJIHHHS TIPH 3aTOIVIEHHH PACYETHRIX OTCe-
KOB HH B ofiHOl TOUKe He TepeceKkaerT MNPeseqbHYI JHHHIO MOTPYIKEeHHH,
IPOBEEHHYIO Ha 60PTax KOPNyca HUKe KPOMKH He3aKPLITHIX OTBEPCTHH Ha
75 Mm. _

TpeGoBaHHs K OCTORYHBOCTH MOBPEXKIEHHOTO CYAHA CUMTAIOTCH BHIMOJ-
HAEMEIMH, €C/IH pacqeThl I cAyvyas 3aTONJeHHA YKa3aHHOTO uuc/ia oTce-
KOB MOKa:KYT CAelyIouee:

HAualbHAA METAUEHTPHHECKAS BbICOTA B KOHEUHOH CTALHH 3A&TOIJe-
HHA, OMpeleNeHHas METOIOM NOCTORHHOTO BOJOU3MEILEHHs, COCTABAAET He
meHee (0,05 m;

,yrOM KpeHa npy 31oM 6e3 1PHHATHSA Mep 10 CIPAMASHHIO HE IPeBLILIaeT

+

75



apapHiiHaa BaTep/iHHHA Ha 300 MM IIPOXOAMT HHMe oTBepcTHil B Gop-
Tax HJIH nepefopkax;

JHATPaMMa CTATHYECKOH OCTOHUYMBOCTH NOBPEKJIEHHOTO CYAHAa HMeeT
JOCTATOYHYIO IJIOIAAG YUACTKOB C NOJQXKUTENLHEMH MJIeYaMH.,

B nepuoa npoekTHPOBAaHHA cyAHa pa3pabaThiBAIOT AOKYMEHT, COAepIKa-
wHA HadgopManHio o6 aBapHAHON OCTOHYMBOCTH M mocagke aBapHHHOTO
cyaHa. Ilonb3ysAch €10, KANHTaH B C/1yuae aBapHH HMEET BO3MOXHOCTD OLe-
HHTb COCTOSIHHE NOBPEXKIEHHOI'C CYJAHA W MPHHATb HEOOXOLHMbIE Mephl IO
ero CllaceHHo.

HenoronasemocTs cyaoB ofecneunBaeTcs NpPeXJe BCEro ONpejeseH-
HbIMH KOHCTPYKTHBHLIMH MEPONPHATHSIMH, a TAKKE I'DAMOTHLIME AeHCTBHA-
MH 3KHMNaxa B apapHiiHofi caryauud. Tak, npH npoeKTHpoBaHHHM CYAHA
BHIGHPAIOT TAKYIO BLICOTY HEMPOHHLAEMOro HalBofHoro 6oprta, HPH KOTO-
pofi ofecreudBalOTCH AROCTATOMHEIE 3aNAachl IMIAaBYYeCTH M OCTOHYHBOCTH.

Baxuefiunii daxrop, obecrequBaioliiii HeNOTONNAEMOCTL CYAHA, —
pasjiefieHHe Kopnyca Ha OTCeKH NPOYHbIMH BOAOHENPOHHILAeMBIME nepebop-
Kami, Pa3OGHBKY Ha OTCEKH BHNQJAHAIOT ¢ YYETOM BO3MOXHBIX [OBpeXJe-
HHUH H BAHAHMA 3ATONJAEHNA KAXKJOr0 H3 OTCEKOB Ha KpeH, JuddepeHT H
OCTOHUYABOCTL cyaHa. OO6beM M06oro oTceKa AJKeH GHTh MEeHbIle 3anaca
NNaBY4YeCTH, & YMEHblIeHWe OCTOMYMBOCTH NpM 3aTONJAEHHH OTCeKa He
JOJIKHO COTPOBOXIATLCH ONPOKHiLIBAHHEM cyjgra. B npouecce npoexTtH-
POBaHHA BHINOJHMIOT CMENHaNbHHiA pacieT H CTPOAT KPHBYIO ipelebHbiX
JJHH OTCEKOB, KOTOpas ofipefieqsieT MAKCHMANbHO JONYCTHMOE PACCTOsHHE
MEXNY BOJOHENpOoHHUAeMBl 1 flepefopkaMn. Yncno nepeGopoK JOMKHO
YAOBNETBOPATL TPeGoBaHUIO MO UX MHHHMYMY, ofecrieyupas TIpH 3TOM 3a-
JaHusle TpeOOBAHHS TIO COXPaHEHHIO MOPEXOIHKIX KaYeCTB NocJe 3aTonie-
HHKS YaCTH OTCEKOB.

HHorza Ha KPYIHEIX CyJax OTCEKH, OFpaHRUYeHHble NoTepeyHbIMY nepe-
OOpKAMH, HeART NpPOAOAbHLIMH BOAOHENPOHUNAEMbIMH nepefopKaMH.
Onnaxo HaJHuve TaKHX NepeCOPOK MOXKET BHI3BaTh ONACHHIH KPeH CyjHa
NoC/e 3aTOMJIEHHSl OTCEKA, WIKPHHA KOTOPOro MeHbilie WHPHHL! cyaHa. Has
JUKBUEAUMH KPEHA B NMOJOOHBIX Cydasx paspabaTHBalOT CHCTEMY 3aTonle-
HHAl OTCEKOB, UTO NO3BOAAET NPH COXPAHEHHH AOCTATOUHOW OCTOHYUBOCTH
CNPAMHTE CYAHO. '

Baxnoe 3HaueHue /151 COXPAHEHHA MOPEXOXHBIX KAUECTB CYAHA MOCAE
3aTOMAEHHA OZHOTO H3 QTCEKOB HMEIT NpelynpejHTe/ibHpe Opranu3auH-
OHHO-TEXHUUECKHE MEepPOMpPHATHA, AN BHIIOJHEHHS KOTOPHIX JHYHbIE CO-
CTaB NPOXOIHT CMENHATBHYIO NOATOTOBKY H TpeHHpoBKy. K Takum mepo-
NPUATHAM OTHOCATCA: MOAIepXAHHE B NPOLUECCe IKCIIYATALUHM CYAHA He-
MPOHHILAEMOCTH HAPYKHOH OGLIHBKH, Many6, nepeSopok K COXpaHeHHe rep-
METHUHOCTH JIIOKOBBIX 3aKpBITHH; coXpaHeHue HeoOXOIHMOIO 3amaca Ina-
BYYECTH H OCTOHYHBOCTH; Ccofiep:KaHue cpeacts GopbObI 33 KHBYYECTh B
TIOMHOH FOTOBHOCTH K ZelCTBHIO,

Bops6a 3a wenotronaseMoctTb cygHa ofecneyHBaeTcs OLICTPBIMH H TOY-
HbBIMH AeHCTBHSIMH 3IKHIAMKA COrNacHO pPas3spaGOTAHHBIM HHCTPYKIHAM H
HacTaBJEeHUAM.
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36. OUEHKA NOCAAKK W OCTORUYMBOCTH
CYAHA NP 3ATONNEHWM OTCEKA

[Tocagky cyIHa H H3MEHEeHHEe ero OCTOHYHBOCTH NPH 3aTOIIEHHK OTCEKa
HO/MIHOCTLIO, KaK MOXKET GLITb NpH 3aTOMIeHHH MEXAYAOHHOTO NPOCTPAHCT-
Ba, OLEHHBAIOT N0 METOAY Ha4ajlbHOH OCTOMYMMBOCTH, HCTIONB3YH BCE 3aBH-
CHMOCTH M3 33/aud O IPHeMe Tpysa {(cM. naparpad 24).

JI1 oueHKH MOCALKH H OCTOHUMBOCTH CYJHA NP 3aTCIVIERHH OTCEKA,
coofulawerocs ¢ 3afopTHoil BoAo#, HO He 3aMOJHAEMOTO NOMHOCTLIO,
yAoOHee NoAb30BATLCA METONOM TNO-

Sor

CTOAHHOTO BojloHaMeuleHHs. CyTb Me- z _J
TOAA COCTOHT B TOM, u4To 3anoHed- [ < / A
HuiH BOAOH OTCEK HCKAWOMAIOT IIPH O- I 2 7 Bho
peleieHHH 37€MEHTOB MJaBYUecTH, a Xl o~ x
Macca Cy[AHa OCTAeTCsl HEM3MEHHO!. n
Hns peufenus sagauu 3apaguM sae- [
MEHTHI 3aTOI/IHHOrO OTCeKa (PHe. 42): "\ ] x

Ser — NOLLAAL 33TONAEHHOTO OTCEXE ' TN
{ NOTEPAHHAA NAGLIaAL BATEPIAHHHEK), M% ¥ Sor
£ %o /5 — MOMEHTB MHepUER NOTEPAHHOIN
nJIOWAAH OTHOCHTENLHO NPOXOALHOH u mo-  Puc. 42. 3atonnenue otceka III xate-

nepeunoil oceff, M%; x, ¥, Z — XOOpAMHATE  TOPHH
UT satonjiendoro oTcexa, M.

Torna H3MeHeHNe cpe}meﬁ OC3JAKH CyJHa floc/ie 3aTOIIEHHA OTCEKa

pVa _ Vs

AT = = ,
P (S—SOT) S—SQT

rie p — IJACTHOCTb BOAH, T/M3; V, — ofbeM 3aTonjenHoro orceka, M¥; S — nio-
Walb AefCTBYIOWEHd BaTepNuHAR, M2,

Ocanky HOCOM H KOPMO#i MoC/e 3aTOIVIEHH S OTCEeKa
L
Tn,n“—“T-FAT:I:T tg . (107)

HameHenne nomepeyHol MeTaUeHTPHYECKOH BHICOTH OfNPENEifeTcs Ha-
MEHEHHeM MeTalleHTPHYECKOTro pajuyca H annaukarel LIB:

Ahm=Ar+Az,, (108)

MeTalueHTPHYECKHIT PAfMYC M3MEHSETCH B CBR3H C YMEHBIICHHEM MO-
MEHTa HHePLHH NJOIIann BAaTEPNHHHH H& pa3Mep naomaid 3aToIeHHOTo
OTCeKa:

AJy 2+ 8Sor 1P

Ar= =

14 v

) (109)

rAeJy — MOMEHT HHEepUHHM MJOWAlH NePBORAYAABHON BaTepPAHHHM, MY, V —
of6BbEMHOR BOJOH3MEIEHHe CYAHa, M3,
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KOHTpOAbHIE BONPOCH H 3aXAHUA

1. [akTe onpelefieHne HemOTONJAREMOCTH CYAHA.

2. Kakyw pofie JJIg HeMOTONJAEMOCTH HrpaeT pasGHBKa Koplyca cyjAHa Ha oT-
CeKH?

3. Kaxue oprannsauHoHHbie MEpH ZOJIKEH MOCTOSHHO BHINONHATE IKHNAK A4
ofecnedeHHA HENOTONAACMOCTH CYyAHa?

Fnasa Vi
YRPABAKEMOCTb CYAHA

37. OBLUME CBEAEHMA

¥Ynpagasemocms ~— MOpexolHoe KauectBo, XapakrepHsylollee crocol-
HOCTh CYJAHA JBHraThCA No Bupaundoil cyloBoauTeneM WIH 3aRaHHOA Tpa-
E€KTOPHH. YMPaBAseMOCTh OIEHHBAETCA MOBOPOTJIHMBOCTHIO H YCTOHUYMBO-
CTbIO CYRHA Ha KYPCe H 3aBHCHT OT FHApPOMexaHH4YeCcKHX CBOACTB CYyAHa,
3(PeKTHBHOCTH OpPraHOB YMpaBleHHs M JeficTBHI pyseporo.
flogopomausocmes — crioco6HOCTE CYAHA W3MEHATH HanpabJ/ieHde IBH-
JKEeHHA TIPH NepekjaiKe pyJis AU KPYTHX CPEACTE yIpaBieHHs .
Yemoduusocme Ha Kypce -— cOcOGHOCTL CYAHA COXPAHATDL 3aJaHHOE Ha-
npaBJeHHe JBHKEHHA, HeCMOTPS Ha JefiCTBHe TeYeHHA, BOJHEHHA H BeTpa.
IDKCINYaTALHOHHYIO YCTOHYABOCTE CYAHA HA KYypce NpoBepsioT Bo BpeMs
X0A0BbIX HCNHITaHUIA NpH Betpe 2—3 Ganna. [Ipu 3ToM Bo BpeMA ABHKEHUA
3aJaHHBIM KYPCOM PETHCTPHPYIOT YacTOTY M YEJbI epekNaiku pyas, He-
ofXoquMble 1J yAep:KaHUA CyJHa Ha AaHHOM Kypce. Ecau pyaw npuxo-
JAMTCA MepeKknajuBath He yaume 4—6 pas B MHHYTY Ha yrasl 2—3°, To 3Ke-
NAYaTalHOHHASA YCTONYHBOCTE HA KYPCE CUHTAETCS JOCTATOUHOR .
YnpasageMocTs CylHa Ha 3alHEM XOAY 3HAYUMTENbHO Xy»Ke, 4eM Ha
nepegHeM, MO3TOMY corsiacHo TpeGopanusaM [1paBun Peunoro Perucrpa He-
O06XOAHMO, UTO0b! CYARO Ha FYGOKol Bofle HA 3afHeM XOAY YAEpPKHBANIOCh
Ha MPAMOM KYpce OJIHHMH PYJAeBHIME OpraHaMu 6e3 MaHeBpHPOBAHHA r1ap-
HuIMH ABUratenaiMH. XOpoulo cels 3apeKoMeHI0BaAH HACAJKHU ¢ pas3jefb-
HHLIM YIIpaB/JeHHeM. IHPOKO NMpUMeHAeMble Ha KPYIHEIX TPY30BHIX cylax.
Ha sexoTopbix cyAax AOMOMHUTEbHO YCTAHABIHBAIOT PYJ/IH 3aJHEro Xoaa.
[MTpn npoekTHpOBaHKH CYAHA B 3aBHCHMOCTH OT Ha3HAYEHKA NpeanouTe-
HHe OTAAeTcs NMOBOPOTMBOCTH (Y PefOBLIX CYA0B) MAH YCTOHYHBOCTH Ha
Kypce (Y TPaHCHOPTHWX MOPCKHX CYAOB). ¥ TPAH3UTHHEIX PeUHBIX CYLOB,
KOTOpble paGoTaloT Ha M3BHAMCTHIX dapBaTepax, A0MKHO OblTh CcoOUeTaHHE
ITHX KauecTs.
Camonpon3Bo/bHOe H3MEHeHHe HalpaBleHHs ABWXEHHA CYAHAa Ha3LBa-
10T PBICKAUBOCHIbIO. :
Teopua ynpaeJgeMOCTH HO3BOJIAET PACCUHTATL CHABL, fleficTBYIOWUE Ha
Iepo pyJas H KOPIye CyJiHa IPH IOBOPOTe WK Apefide, onpelenuThb aleMet-
Thl UMPKYJAILHH, BLIpaGoTaTh YC/0BHA YCTOHYHBOCTH CYAHA Ha KYypCe.
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¥YnpasasemocTh cyAHa ofecneynpaercs CrnelHalbHBIMH CPeACTBaMH YNpaB-
JeHHA, KOTOPHIE CO3Jlal0T CHAY, BHI3HBAKINYIO GOKOBOE CMelleHHe CYXHA.

Cpencrba ynpasfteHHA NOAPA3AeIRIOT HA OCHOBHBIE H BCMIOMOTaTebHble.
K ocHosHbIM OTHOCATCA PYJH, NOBOPOTHBIE HACAAKH, KPbIIbLYATHIE ABHKHTE-
AH, oGecneynBaloline YIPaBASeMOCTb CYAHA BO BpeMA ABHXEHHA, K 6Cno-
MOZGMENLHOIM — TIOAPYJIUBAIONIKE YCTPOHCTBA H aKTHBHLIE pPYaH, ofeche-
YHBAIOIIHE YNPABJIAEMOCTh PU ABHMEHKH CYAHA 10 HHEPUHH, KOrja TAaB-
Hble JBHUraTeNd xe padoraior.

38. NMPHUHUMIT AEACTBMA CYAOBOTO PYNA

PacemorpuM cyaoBeil pyab, pacnonoxedHsilt nod yriaoM K JUT cyana u
notoky Boawl (puc. 43). [lpn nBHxeHuN cyAHa Bnepej paBHOJeHCTBYlOMIAA
THAPOJMHAMHUYECKHX CHI P, leficTBylOmHX Ha pyne AB, npunoxena B
HEHTPE AABJMEHHA U HANpPABleHA MEpeHIMKYJSPHO K NOBEpXHOCTH pyas.
[lpunoxuM B ueHTpe TAKECTH CYJHA B3aUMHO YPaBHOBELIHBAIOUIHE CHJIBI
P, u P,, paBHble H Napajaeibibie ciae P, Cunnt P u P, o6pasyioT napy,
MOMEHT KOTOpPOil MoBOpauHBaeT CYAHO BIpPaso,

Map=P1, (110)

rie ! — naeyo mapml, M.

Ecan npunats, uto LT cyana aexurT Ha MUAeNb-LITAHFOYTE, a TLIe-
YoM @ MOXHO NpeHefpeub KAK CPaBHHTEAbHO Mad0H BeIHYHHOH, TO dopMy-
aa (110) npumer Buj

_an=P-0.5Lcosa. (111)
Cuay P; MOXHO pasjlOXHTb Ha COCTaBJfICLLIHE!
Q=Pycosa=Pcosap; R=P,sina=2>"sinay, (112)

Cuna Q neficTByer MepleHAHKYJIAPHO K All, Bri3biBast fpeiid n Kpew
CylHa, cuna R yMeHbILAeT ero CKOpoCTb,

[Ipu zBHMEHHH CYHKA 3aJHHM XOIOM cunia P jeficTByer B NpoTHBONO-
JIOKHOM HAMPABJAEHHH, a BPAIAIOUIHH MOMEHT NOBOPAUUBAET CYHO BJEBO.
Cyano Oyjper umeTb Apeid
BIPaBO H KpeH Ha Tnpasui
GopT.

[lpn nepeknaaxe pynsa Ha
yrod Gy CyJHO HaYHHAeT NoBOo-
pPauRBaTHLCHA, YMEHDBIIAET CKO-
poctb, npuobGperaer Apeiid B
CTOPOHY,  TMPOTHBOMOJOKHYIO
MOBOPOTY .

“3Hal{6HHe PABHOJCHCTBYIO-  pyc, 43, [Ipunumn  bosaeficTBUs  pyas Ha
ey THAPOAHHAMHYECKHX CHJ, CcYIHQ

My

~
7

C4

o
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TPHIOKEHHOH K pYMO, MOXKHO onpefenuts no dgopmyne Yoccens:
__kFesinap
770,240,3sinap’

rae & — KospdHUKHEHT, MPUHAMAIOT AN OAHOBHHTOBLIX CY/0B 5,9, 1A% NBYXBHEH-
ToBuX 3,2: F — mAomaAb nepa pyas, M2 v — CKOPOCTH CyXHa, Km/4.

Monsaysack dopmyaoit (113), MOXKHO ONpPENENHTD MIOWALL NEpa PYAA:

P(0,240,3sincp)
ku? sin ap ’

HaunGonbmuii Bpalaomuii MOMEHT pyJas BO3HHKAaeT TNPH YIJax ero

NepeKkAaiKH NpHGIu3uTe bHO Ha 35°.
MomeHT Ha Sannepe, KOTOpPHIH HeoOXOUM JJisl MepeKaalKky nepa pyns,

Mg=Pa. (115)

Ilneyo @ MOXHO TNPUOAHMEHRO ONMPeAeNHTL KaK

a=(0,2-1-0,3sinap) &,
FAe b — WHPHHA Mepa Pyas, M.
IlosctaBus 3navenus P u a B ypasHenue (115), nomyuum

Mg=Fk Fu? bsinayg. (116}
3HaueHHe MOMeHTa Ha Oalliepe, onpeieterHtoe no dopmyne (116), cay-

JKHT OCHOBHBIM TIapaMeTpoM JJIA BIGOPA MOULHOCTH PYyJeBoil MaliHHHI,

P (113)

F= (114)

39. UMPKYNALUMSA CYQHA U PACYET EE SNEMEHTOB

Hanpasnenne ABHMeHHS H3MERMIOT NEpeKa1aaKol py/id HA HEKOTOpHIl
- yron oy, [1pH yAepaHui pyJIa B OTKIOHEHHOM MON0XKEHHH CYIHO BHIKET-
cAd 110 KPHBOJHHeHHON TpaeKTopHHu, HasbiBaeMoll yupkysayued. [Ipouecc
JBHKEHHS! M0 HEPKYNAUHH NPHHATO

“. v pasjensTh Ha TPH MepHoaa:
£ MOHEBPEHHLIL — OT Hayaaa jo

. g
8 KOHIia TepeKIaJKH pyJs,
BBOJHOI{MOHHNIE — OT OHKOHYaHHA

\ & nepeknajKy pyAas R0 YCTAHOBHBLIE-

rocst JBHKERHSA (MepHoj, COOTBETCT-
ByeT noBopoty cyana Ha 80—100°);

yemanosustuetica YUpKYaaguL,
L apexcTapafAOUlell  ABWXKeHHe CYJAHa
MO OKPYKHOCTH H IPOAOAKAIOUHHACH
Ly dr J0 TeX nop, NnoKa He H3MEeHAT Inojo-

h XeHHe Tlepa pyJs.
A
)

{

——n Pazauuator caeRyioiye sJAeMEHTD!

H ¥ wmpryasuuu (puc. 44).

. Huamemp yemanosustuetica yupKy-
Phc. 44. DneMeHTH nupryssuumn cynua AAYUL dn — JIHAMeTp OKpYXHOCTH,
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N -

ONHCHIBAaeMbIll LEHTPOM THAXKECTH CYJ-
Ha B MEPHOJ YCTAHOBHBILEroCH-ABH-
#enus. CygHO, HMeWIllee JydlIyio
MNOBOPOT/NHBOCTL, HMEET MEeHbIUHi
Juamerp uMpKyasnuy. O6hLMHO And
CYAOB BHYTPEHHEro M/IABAHHA d =
= (1,2%2,2) L. J 3

Taxmuueckul Juamemp yupryrs- Puc. 45. Onpejenenue auaMerpa UHp-
yuu dy — paccrosine MeXAY NONO-  kynauMu HA MepHOH JuHHE
JKEeHHAMH AHAMETDANbHOH MJIOCKOCTH
CyAHA B HaualbHBIl MOMEHT TNepeknajkH pyJada (Touka A) u mocae 1nopo-
pora na 180° (Touka B): d, = 0,9 4.

Bwdsuz l, — paccrosinue mexay nonoxenneMm HT cyaHa B Momenr Ha-
yajia nepekaagku pyad (touka A) u nocne nosopora cyaxa Ha 90° (touka C).

I pamoe cmewenue [, — paccrosinne, Ha KoTopoe cMelnaerca LT cyaua
npu moBopote ero Ha 90° (Toura C) no OTHOIIEHHIO K AHAMETPa/bHO#R Mao-
CKOCTH CYZHA B HAauaJbHH MOMEHT MepeKJaikH pyias (Touka A).

Obpamnoe cmewenue l; — MaKcMMaNTbHOE PaccTOAHHE, HA KOTopoe
emewaercs 1T cyana B cropoHy, MPOTHBOMOMOKHYIO MEpeKsaJKe pys:
{, =0,1d,.

3Iggeuoa yupkyasyue f, — BpeMs, 3aTPaueHHOe CYAHOM FpPH noBopoTe
Ha ,

fp=—2, (117)

rie U — CKOPOCTb CYAHA HA LHPKYASLHH, M/C.

[as cynoB BHYTPeHHEro MIaBaHHA, IKCIIYATHPYEMHX B HaccefiHax ¢
OrpaHHYeHHbLIMH raGapHTamMH NyTH, Go/blloe BHUMAHHE MPH NPOEKTHPOBA-
HHH ¥ XONOBHIX HCIIHITAHHAX YAEAAIOT JHaMeTPY UMPKYJSiMH, YCTORUHBO-
CTH Ha Kypce, YNpPaBJAseMOCTH HA 3aJHeM XOXY M NpPH CHABLHOM GOKOBOM
Berpe.

Jins noBuilieHHA YcTOHYHBOCTH HA KYpce Ha CYAaX YCTAHABAHBAIOT
HeMoJABHKHble CTAaOHAM3ATOPH B BUAE BEPTHKAMbHHIX [AACTHH, NPHAAOT
cyAHY AudibepeHT Ha KOpMY.

Ouenb Gouabiioe 3HaYEHHE IS CY/IHA HMeeT AMaMeTp UHPKyJasaurH. Ya-
Lie BCEro ero ONpefensioT NPy XONOBHIX UCHBITAHHAX HA MEPHON JWHHH
(puc. 45). Paccronnne AB na Gepery Touno usBecrHo. B Touke A ycraunos-
JieH CTEOPHKIA 3RaK. [1poxoas creop, nepekaapipaior pyas, GepyT Mo Teo-
JOIHTY NeJMeHr Ha Touky B m® onpefensior yron o,. [lpofizs noaomay
LHPKYJIALHHE HA CTBOpe A, BHOBbL GepyT Ne/leHr Ha TOYKY B u onpemensior
yroJi o,. JlHaMerp UHPKYJALHH

dy=AB (g ag—tg ay). (118)
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KonTpoabHsie BONpocun H 3afaHHA

1. Yro nosumaercsi noA YcTOHYHBOCTBIO HA Kypce?

2, TlpH KakHX ycAoBmAX YCTOHYABOCTL Ha Kypce CHHTAeTCH AOCTAaTOuHOM?

3. Kaxoe tpeGopaHHe MpeAbABARETCA K YNPaBJASEMOCTH CYIHA NPH €ro ABHXe-
HHH 3aAHHM XOIOM?

4, HasosuTe OCHOBHBIC 3JIEMEHTH UHPKYJAAUHH CYAHA.

Mnasa VIl
KAYKA CYAHA

40. OCHOSBHbIE NOHATHUR O KAYKE U EE DNEMEHTLI

Kaukod Ha3pBAIOT CNOXKHOE KOJe(aTeNbHOE ABHIKEHHE, KOTOPOE CYAHO
MOXeT CoBepIIaTh Kax TBepioe Telo NpPH INMIABAHHH HA CIOKOHHOH MAH
B3BOJIHOBAHHOH MOBEPXHOCTH BOAK. B03MOMKHOCTL Ko/1eGATENbHOTO Tpo-
iiecca onpenefsiercs HaIUYMeM CHI H/iM MOMEHTOB, OKA3bIBAOIUX COMPO-
THBJIEHHE TIePEMEIleHHAM H CTPeMAWHXCA BO3BPATHTL CYAHO B HCXOLHOE
NOJIOXKEeHHUE.

Ilon peiicTBHEM BO3MYIIAWOIIEHA CHJIBI CYIHC MOMET HMETh LIECTb BO3-
MOXKHLIX BHAOB NepeMelleHHH: TPH MOCTYNAaTeNbHBIX B Hanpas/eHHH ocel
X, ¥, 2 H TPH KosleGaTelbHLIX BOKPYT 3THX oceil. OJlHaKO TONBKO TPH H3
HHX MOI'yT HMeTb KosebaTedabHut XapakTep. BepTHkajibHbie KoieGaHHA
(cHna aeficTByeT B HallpaB/IeHHH OCH Z), HPHBOIALLHE K TePHOAHUECKHM MO~
IPYEHHSM H BCIVILITHSIM, Ha3blRAIOT sepmuxaibrol xauxod. KoneGanud
BOKPYI OCH Y, BHI3bIBAIOIIHE HAKJIOHEHHS ¢ Gopra Ha GopT, HasbBaloT H0p-
mogoil Kaukofl (nepemeHHn Kpen). KoneGanus BOKDYT OCH X, Bbi3bBaI0-
UIHe MPOJONLHbIE HAKJIOHEHHS, HASHWIBAIOT KuAeeold Ka4kod (nepeMeHHHIH
Andrbepenr).

CH/la B HaNpaBJeHHH OCH X BHI3LIB3ET ycxopeuue HJIH TOPMOKEHHE JBH-
JeHMs, a CHNA B HanpaBJeHHH OocH Y — GoxoBoe cMeilienre (apefid). Mo-
MeHT BOKPYT OCH 2 BHI3BIBAET JIHIIbL OTK/IOHEHHE OT Kypca.

KoneGanus cyaua o6bdHO NPONCXOAAT OIHOBPEMEHHO, HO HX pasjenb-
HOoe H3yyeHMe ofjerdaer 3ajauy, a pesyJbTHpVIOUlee NepeMellieHHe, Ofl-
pefensioniee MONAOKEHHe CYIHA OTHOCHTeNbHO BOAH, MOXeT GHITh Moay-
YeHO CYMMHPOBAHHEM Pe3YyJILTATOB.

XapaktepucTHKaMH KoaeGaTe/bHOTO Npolecca fABJIRIOTCHA:

amnaumyda Kadky — HauGosbiliee OTKIOHEHUE CYAHA OT MOJNOKEHHA
PABHOBECHS;

PasMax KauKky — TIOJHOE TIepeMettieHHe OT OJHOTO KpaftHero noJioxe-
HUA Jo Apyroro (cyMma fBYX aMmIHTYI cAeAVICIIHX APYT 3a ApYroM KoJe-
Ganuil);

YOCMOMa Ka4Ky ® — UHCJAO TOAHBIX KosieGaHuil cyAHa 3a Bpemst 2mi;

repuod xauxku ! — HHTepBaJ BPeMEHH MeMAY ABYMA RoOCaeR0BaTeNb-
HBbIMH KOAeOAHHAMH OTKJIOHEHHH CYZHA B OJHOM H TOM e HamnpaBJIeHHH
(nBa pasmaxa), { = 2n/w;

82



Kodphuytenm OUHAMUMHOCMY KQYKY — OTHOLIEHHE AMIUIMTYAM Kau-
KH K aMIVTHTYZe BOJIHDI, OTpaXalotlee peaki(Hio CYJHa HA Bo3jaeHCTBHe pe-
TYASPHBIX BOJIH.

Ec/ii BO3MYULAMOILAA CHJIA MPHJIOKEHA OAHOKPATHO, TO KoneGaTenbHHH
mpouecc nojA JeHCTBHEM CONPOTHBAEHHA OBICTPO 3aTyxaeT. AMIIHTYHA
MaKCHMAaJbHOIO OTKJIOHEHHS 3aBHCHT OT 3HAYEHHA MPHUIOKEHHOH CHAB H
XapaKkTepHCTHK CyJHa, a 4acrToTa HAH MEPHO], KAYK¥ — TOJBKO OT Xa-
pakTepucTHK cyiHa. [loaToMy TakHe KoneGaHUS HA3LIBAIOT COHCMBEHNbIMU,
HIH caobolnbimis,

HauGonee BaxHLIM HAPAMETPOM KAYKH ABJAAETCH YAacTOTa, KOTOpas
NpH COBNAJEHHH ¢ YACTOTaMH ACHCTBYIOIIHX CHJ MOMKET NPHBECTH K peso-
HAHCHBIM KOJIe0AHNSAM H 3HAYHTENBHOMY, HHOTJlJAa MHOTOKPATHOMY, YBeAHUE~
HHIO aMIAHTYAbL. ObecnedeHde naBaHusA §e3 MofaJlaHHd B YCA0BHA Pe3o-
HaHCHHX KoJe(aHHil BodnaraeTcs Ha cyfosofurteasi. [Ipu orcyrersum pac-
YeTHRIX JAHHBIX ¢ JOCTATOYHOH TOYHOCTBH NMepHoA cBofoAHOi GopToBoil
KayKH MOXKeT OHTE onpeflenel no gopmyae

B
fog == Kn N (119}

rae Kp — pasmepuufi Kosdpuumenr (mpuuumaor K; = 0,83--0,86 ¢/m nan
naccaxmupckux cyaos, 0,75—0,85 ¢/m Ans rpysoBux cymos u 0,624 0,72 c/m anx
Gyxkcupos; GOJblHe 3HAYenHA Ko(PdHIUHEHTa OTHOCATCH X NOPOMHEMY CYAHY,
MeHblIHe — K TPYXeHOMY); B — wHpHHA cyRHa, M; A, — Majnas METALEHTPHUECKAS
BEICOTA, M.

N3 popmyant (119) BHAHO, 4TO YeM MeHbIUE METALSHTPHYECKAA BEICOTA,
TeM GoJibilie neprod KaukKH, a CGheloBarenbHO, MVIABHEE KAauKa. HOS'I‘OMy B
GPONEcce NPOSKTUPOBAHHS M SKCIAYATAUNY CYAHA CTPEMATCS K TOMY, YTO-
6nl ero MEeTAneHTpHUYECKAaA BbICOTa HMeJMa MHHHMAJBHOC 3HaYeHHe, obe-
crieyHBarouee fe3onacHOCTh MOpelnJiaBaHHA,

ITeproant cBoGOAHOR KHNEBOH H BepPTHKANbHOH KAaYKH OAMHAKOBBEl H
OpHOTHXEHHO MOTYT GHITh ONpelesieHk:

t¢=taep1£ (2,7+3) T, (120)

rae T — ocagka cyaHa, M.
CeA3b MeXKAY NIepHOAOM GOPTOBON KAUKM H MeTaueHTPHYSCKOH BHICOTON
TIO3BOJIAET 3aMeTHTb, UTO NIPH yBenudennn ocrofiuneoctd (A, BO3pacTaer)

CHH)KaeTcs IaBHOCTh KaukH (fg yObiBaeT), T. e, BO3pacTaeT YacTora Koje-
Oanni .

41. KAYKA CYAHA HA BONHEHMHM. YCNOKOMTENM KAYKH

Ha BonHeHUH NOBTOPAEMOCTE BO3MYILAIOIHX CHJ (BCTPeuya ¢ BOJTHOM)
OKa3LIBaeTCA pPeryasfpHol, 4To MOMKeT NMPHBECTH K PE30HAHCHHM Koneba-
HusiM. HacTora BeTpeus ¢ BONHOI 3aBHCHT OT CKOPOCTH CY/IHA H BOJIHH, YI-
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na ux serpeud. Ecau cunTars, 4To CYAHO HMAET K HANPABICHHIO pacnpo-
CTpaHeHHA BOMH TOX YIVIOM ¢, TO OTHOCHTENBHASA CKOPOCTH BCTPEYH
¢’ =vCcosQ £ Cg, (121}

rie v —- CKOPOCTb CYAHA, M/C; Cg -— CKOPOCTb PACTPOCTPaHEHHS BOJHE, M/C
(3HAK MJKOC COOTBETCTBYET BCTPeMHON BOJHE, MHHYC —— NONYTHOM).

Yacrora BeTpeuH (4acToTa BO3MYIIAIOMEH CHJB) COOTBETCTBYET OTHO-
IICHHIO AJMHHBI BOJIHE K OTHOCHTENBHOH CKODOCTH BCTPEYH, T, €,

Ag
e’

tp= (122)

JLMHHa BOAHB Ay OMpellenfercsi pacCTOAHAEM MEXAY ABYMS COCEJIHHMHE
BepIIHHAMH HJIH NOACIIBaMY BOAH. BuicoTa BOJIHEL ONpeneasierTcs No BepTH-
KaJIH OT HHXHefl TOUKH ee BIaJHkbl (OJOMBR) AC BHCIIEH TOMKH BePILIHHEL
(rpe6us}. Ilepsoa BONHL {; OnpeflensieTcs BpeMeHEM, B TeYEHHE KOTOPOro
JiBe cocefiHHe BOJMHB MPOXOAAT Uepe3 ofiHY HeNOABHIKHYIO TOHKY MpOCTpan-
ctBa. [IpHOIHIKEHHO CKOPOCTh PACHpOCTPAHEHHN BOJIHBI

cy=1,250172, , (123)
Torga kaxymmiics nepuoll BOAHH
Ag
o= cos o=+ 1,2501/%

(124)

CymoBouTe/ b A0JMEH CONOCTAaBHTb NMEPHOA COOCTBEHHLIX KoJleGaHHM
cynua [dopmyant (119) u (121)] ¢ BeIRYXAeHHBIME KoneGapuamu — (124).
Han obecneveHns Ge30NacHOCTH ABHIKEHHSA Pa3fHYyHe MEKAY HHMH J0NXK-
HO 6LITE He MeHee 20 9. Kak BHAHO M3 Buipakenus (124), uactory Bo3my-
uwiaemell CHALl MOMXHC HM3MEHHWTh H3MEHEHHeM CKOPOCTH CYJIHA H YIJia
BcTpeun ¢ sosHoi. Ha mpaktnke 6e30DacHyl0 CKOPOCTb CYRHA H KYpco-
BOM yros yacTo BHIGHPAIOT C NOMOIUBIO CllelHaNbHbIX AHarpamMm Pewmesa,
Banacosa ¥ gpyrux.

BAHsiEHEe KauyKi YYHTHIBAIOT TVIABHHIM 00pasoM NPH HOPMHPOBaHHM
MOPEXO/IHEIX KauecTB. B HOPMHpOBAHMM OCTOHYHBOCTH KaukKa YYHTHIBaeT-

= Mg Csl BpU ONpeicNeHHH JONYCKaeMbIX
MOMEHTOB, a4 AJId CYJI0B KJacca
MCII 1 npu HOpMHPOBAHHH OTHO-
CHTE/LHOTO YCKOpeHHSl npH GopTo-
BoH KayKe, KOTOpoe COOTBETCTBYET
YAOBJETBOPHTENbHOA  00HTAaEMOCTH.
CBOZKTCR 3TO K TOMY, uTofBl YCHO-
pPeHHe, HCTILITHIBAEMOE YeIOBEKOM, He
NpeBLIIaN0 3HAYeHHA, DPaBHOro Of-
HOH AecATOH YacTH YCKOPEHHA CBo-
Puc. 46. BosHuknosenwe cun Ha cky- OCAHOTO NajeHHs (0,1g). Ecau sro
JIOBbIX KHAAX OPH Kayke TpeSoBaHHe He YAOBAETBOPAETCH, TO
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Ha CYAHe CAeAYeT BHITOAHHTE Mepo-
IPUATHA, CHHXKAWINHE AMIOJAHTYAY
6oproBoil KaYKH,

_Hau6onee mnpocTeiM cpeacTBOM
ABJISIOTCA CKYA08be KUAL — TNIACTH-
Hbl, YCTAHOBJEHHHE HA CKYJOBOM
nosice {EPHEHJHKYASPHO OOLIMBKE
(puc. 46). IlpoTa:keHHOCTb HX COOT-
BETCTBYET AJHHE NMJIHHAPHUECKOH
BCTABKM, 1IHpMHa -— rabapuram
uimanroyta. [Ipu ReHcTBHH BO3amy-  Puc. 47. Lluctepuu aa1 ycnokoexus
MZKEro MOMeHTa My CKYNOBbIE Ky-  KAUKH:

JH CO3AI0T MOMEHT COTPOTHBICHHA  {  fooramrerserme. sosmymmsst n soutoh
cHJa1aM P_ HpHMeHﬂK}T TAK¥KE aKTHE- COCIAHHHTAJbHBE KaH2Ab, & — cHcTeMa Kna-
HEE CKYJOBHE KHAH (6OpTOBHe py-

JIH, CTAGHAH3HPYIOIHE KauKy).

CylecTBYIOT H ApPYyrue BHAbl racurenell xoneGaHHil, K KOTOPhLIM OTHO-
CSITCH NACCUBHBIE YCNOKOWMEAbHBIE YUCMEPHD!, TIPEICTaBAsIOmYe cobol Gop-
TOBbE MHUCTEPHEl, COSNHHEHHBIE BO3YIUHBEIM KAHAMOM CBEPXY H BOJTHLIM
cHu3y (puc. 47). Kananis cHa6KeHB CHCTEMOR KNanaHoB, o6ecrneqHBalomux
neperexkaHHe XHAKOCTH HPH KpeHe. CompoTHBJeHHe BO3LyXa, CHJH
HHEDUHH H TPEHHS TOPMO3AT TepeTeKaHHe MHIKDCTH B TaKOH Mepe,
YTO IIePHOA MEepeTeKaHHsd OKA3hBA€TCHA DABHHIM NEPHOAY KauKH CyA-
Ha W oTcTaer mo dase or xonebannfi cynsa Ha 90° u Kosebanuil Boa-
ol Ha 180°. TakuMm o6pasoM, JKHAKOCTb NepeKaeT B CTOPOHY HOAHH-
Mawiueroca Gopra H ee Macca CO3AAeT MOMEHT, YCHOKaHBAIOLIHi
KauKy cyiaHa. [Ipu pexmumax kauku, GJH3KHX K Pe30HaHCY, LHCTEPHH
yMeHbIIAT AMIOIHTYAR KaykKi M[pHMepHO BABoe. Ecau XHIKOCTH
nepeMeniaeTcss HacOCAMH, TO TaKHe YCNOKOHTeNbHbIE HUCTEpHB CYH-
TRIOTCA GKMUBRLIMU.

Hanonee cloXKHBIM M JOPOTOCTOAIIUM ABJASAETCHA NPHMEHEHHE 2upo-
ckonuueckux yenoxoumeaed, Tsokennlit AMCK (THPOCKOMN) YCHOKOHTENS Bpa-
maercs ¢ GoAbLIION CKOPOCTLID BOKPYT OCH, coeJuHeHHOH ¢ pamoii. Ock
KayaHMA DaMbl DACMOJIOMKEHA TOPH3OHTAJILHO B NONEPEYHOH HJACCKOCTH
CYAHA H COENMAJALHEIMH uandaMH CcoeflHHeHa ¢ erc KoprycoM. [Ipu kau-
Ké Cy/Ha H BPalleHHH THPOCKONA BO3HHKAET COXKHOE JABHKEHHE paMbl —
npeueccHd, IpHBOIALIAA K MosiBleHHIO B Landax peaxkuuii, cosgamonmux
CTaOHAHSHPYIIKE MOMEHT.

KoHTponeHHE BOMPOCH H 3ATAHMR

1. Kakue BHAB Ka%KH MOMKET HMETb CYAHO?

2. Kakne Mephl npelloCTOPOKHOCTH ROJLKEH TPHHATh CYLOBOAHTENE, YTOGH He
JONYCTHTL PE3OHAHCHBIX KoMeBaHuf cyawa?

3. HazoaHTe THIH YCNOKOHTENEH KaUKH, NRHMEHEMEE HA MOPCKAX CylaxX.
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fnasa VI
COMPOTHMBREHMUE BOALI ABUMEHHIO CYAHA

42, COCTABAAIOWME COMPOTUBAEHMA BO/Lbt
ABHUMEHHAIO CYAHA

Xodkocmb-—cnocoGHOCTD CyllHa Pa3BUBATD C NOMOLUBIO JABHXHTeel 3a-
JaHHYI0 CKOPOCTh, MpeojofieBas CONPOTHBAEGHHE OKpPYyXKawuleit cpelnl —
8O/l H Bo3Ayxa. CH/Ia CONPOTHBAEHHS MABHXKEHMIO CYAHA 3aBHCHT OT
uanHueckHx cBoficTB cpelbl. Baxkuedmnmy HH3NIECKHMH XapaKTepHCTHKA-
MH JKHAKOCTH ABJIIOTCS JIOTHOCTL H BA3KOCTb.

ITaomnocmero Ha3biBaeTCA BETHYHHA, ONpeJensieMas OTHOLIEHHEM Mac-
Chl BEIlleCTBA K 3aHHMaeMOMY HM o0beMy, T/M?,

FAe m — Macca KHAKOCTH, T; V; — ofbem, M3,

Baskocms (BHYTpeHHee TpeHne) — CBORCTBO MHIKOCTel OKas3hBaTh CO-
NpPOTHBJICHHE MEepPEeMelleHHI0 OAHONH HX YacTH OTHOCHTesNbHO Apyro#. IIpk
TeUeHHH BA3KOH JKHAKOCTH B TPYOe ee CKOPOCTb BO3pacTaeT OT HYJIEBOTO
3HAYeHHUSA Y CTEHKH TPYGbl A0 MakCHMAJbHOIO 3HaueHHA Ha ocH. Mexay
CA0AMH, NBHKYIHMHCH € Pa3HBIMH CKODOCTAMH, AEHCTBYIOT KacaTeilb-
Hblé CH/IbI BHYTPEHHErc TPEeHHA: cJoil, nmepeMematoiniics ObicTpee, yBae-
Kaer 3a coloi cyoil, IBHAKYILHACA MeaaeHHee, a TOT B CBOW ouepelb Top-
MO3HT NepBolii. BA3KOCTh KHIAKOCTEH YBEAHTHBAETCH C MOHHAKEHHEM TeM-
AepaTypLl; OHa XapaKTepH3vercH kosgpuyuenmamu Ounamuqeckold 1
U KUHEMOMUHecKol v 8a3kocmu.

BA3KOCTb XKHAKOCTH, 8 TAKXe LIEPOXOBATOCTh MOBEPXHOCTH BHI3HBAIOT
H3MEHEHHe CKOPOCTH o6TeKaHus BOJH3N MOBepXHOCTH Kopnycea. Bnarojaps
MOJEKYJAPHLIM CHJIAM CLUEelNi€HHA YaCTHUH BOJAB, HENOCPEACTBEHHO CONPU-
KacaiouHecs ¢ o0UIHBKON KOpuyca, Kak Obl MPHIHITAIT K Hell B IBHKYTCH
€O CKOpOCTBIO, paBHOH cKopocTH cyiHa. 1o Mepe yianeHHs OT MOBEPXHO-
CTH KOpPNYCa CKOPOCTb YacTHIl B cJoe BoAu yMmeHbiuaercs. Ha nekortopom
yIaNeHHH YaCTHUB HMEOT CKOPOCTh HeBO3MYLIEHHOFO MOTOKA. 30Ha, B KO-
Topoil HaGMOAAETCR W3MEHEHHE CKOPOCTEdl JABMXKEHHMS UACTHIL KHAKOCTH,
HA3bIBAETCH NOSPAHUUHBIM CADEM.

OTHOCHTENBHOE CMELieHHE CJIOEB BOJK B NOTPAHHYHOM CJIOE H H3MeHe-
HHE TIPH 3TOM THAPOXHHAMHYECKOrO NABJEHHs BJOJAb CMOUEHHOH MOBepX-
HOCTH KODTYCAa BbI3bIBAIOT CONPOTHBJICHHE JIBHKEHHIO CYAHA.

floanoe conpomusaenue deuncenun cyORQ CKNAALIBAETCA H3 NMATH OCHOB-
HBIX COCTaBJIAOLIMX:

R=Rr+ R¢+ Ry + Rpu+ Reoan- (126)
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Conpomusaenue mpenusa Ry — paBHOAEHCTBYIOWIAS CHJ TPEHUdA, BO3HH-
KawIIHX BCIEACTBHE BA3IKOCTH BOAH MEXKAY KOPIYCOM ABHXYLIErocsi cya-
HAa ¥ GAMKaAHMH K HeMy CJIOAMH BOAHl HorpaHHYHoro ciod. ConpoTHB-
JIeHHe TPEHHS 3aBHCHT OT CKOPOCTH CYJAHa, pa3MepoB H (OpMBl cMOYEHHOH
MOBEPXHOCTH KOPHYCa H CTENEHH ee [IePOXOBATOCTH:

Re=tet 0@, (127)

rie }1 — GespasMepHH KO3pPUIHEHT COMPOTHBAEHHA TPEHHA; U — CKOPOCTH
cyzua, M/c;  -- naomaab CMOYEHHOR MOBEpXHOCTE Kopuyea, M3,

lNnomaas cMOUEHHOH NOBEPXHOCTH OHPEAENfiOT N0 TEoPeTHYECKOMY
yepTexy MJAH IMNHpHYecKoidl dopmyJie:

Q==L (1,36T-1,135 B), (128)

rae L, B, T — rjaBHuie pasMepenna cyOHa, M; § — xoadduusenT noaHOTE Bo-
AOH3IMEIUICHHS Kopnyca.

CHHKeHHe CONPOTHBJIEHHA TPeHHs Ha NMpaKTHKe JIOCTHTalOT ycTpaHe-
HHEM lUepPOXCBATOCTH HADYKHOH OSIIHBKH, NEepHOAHYECKHMH OYHCTKOA M
OKpacKofl TOXBOJHOH 4acTH Kopnyca CTOHKHMH H CaMOMNOJHP VIOWHMHCSH
KpacKaMHM MeJKOf 3epHHCTOCTH, NMJaHoMepHo#i Gopnloit ¢ ofpacTanxeM
Kopnyca BOZOPOCAIMH M DAaKYUIKaMH Yy CyJOB CMEUIAHHOTO IIaBaHHA,

Conpornugaetue gopmse Ry oOpasyercs IpH MOHHKEHHH JABJISHHH BO-
Abl 32 KOPMOH CYlHA U NOABJNEeHHH JOOGABOYHBIX CUJ, MPENATCTBYIONHX €ro
ABHKeHHI0. PaBHoAeficTBYIOMWIAA CHJI, BO3HHKAIOWHX BC/IENCTBHE PA3HOCTH
THAPOAHHAMHYECKHX [aBJeHH BJOJbL KOPNYyca H 3aBHCAINHX COT ero gop-
Mbl, HA3BIBAETCH COMPOTHBJAEHHEM BopMEL

Ro=lo— w0, " (129)

rie {g — Oeapasmepublit Ko3(dHIHEAT CONPOTHBAEHHA (POPMH.

Conporusnenne GopMH MOXKET OLIT YMEHBLIEHO MPH MPOEKTHPOBAHHH
KOpIlyca CY/IHa yTeM yNyduleHHs ero o6TeKaeMocTH, YBeIHUeHHS OTHOLIe-
Hust L/B u ofecneueHHs] NpHUMbIKaHKA KOPMOBLIX BeTBefl BaTepAMHHH K
JIT B nogsonHofl yacTH Kopmyca MOJA BO3MOXKHO MEHBIIHMH YrIaMd.

Boanosoe conpomusaente R, 06yCl0BAeHO BIHSHUEM BOJH Ha pacnpe-
JeneHHe FUIPOJAMHAMHYECKHX AaBAeHHH BAOAL CMOYEHROA TNOBEPXHOCTH
CyAHa:

Ro=Ts 5022, (130)

rie £, — GespasmepHuifi Ko3hdHUHEHT BOJHOBOTO CONPOTHBRJAEHNSA (HAXOAAT MO
CNeUAANBHLIM TPadHKAM, COCTABAEHHHIM MO Pe3yiLTaTaM MOAENbHEX HCIHTaHHA
CcyaHa). :

ﬂ.JIﬂ YMEHBUWIEHHS BOJIHOBOT'O COMPOTHBJIEHHA 3aJaloTCA BO3MOXKHO
GOAbUIMMH 3HAYEHHSIMH OTHOWeHRA L/B u xoaddHureHTa NPOIONLHOM M0J-
HoTol. TlpH npounx paBHBIX YCJIOBHAX HOCTHMTAETCS 3HAYHTENbHOE YMeHb-
HIEHHE BOJHOBOrQ COMPOTHBJCHHA Y KaTaMapaHoOB. C uensio CHHUIKeHHS
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0% ﬂa =} BOJIROBOTO CONPOTHBJAEHHS Kopmyca
[ MOPCKHX CYJAOB H3TOTOB/ARAIOT C HOCO-

Py BbIMH OyabOamH.

ConporusjedHue GopMBl H BOJHO-

L BOe COTIPOTHBJIEHHe 00pasyior ocma-
R MOYHOE conpomusaesue, ornpeaense-
MO€ no MOJENbHBEIM  HCNLITEAHHAM
CyJHa B ONbITOBOM OacceiiHe:
g f L
05 07 a8 7 Ro=Rp+ Ry. (131}
Puc. 48. [IlpumepHoe  COOTHOLUIEHKE CooTHolleHHEe MEX[Y COMPOTHB-

MEHLYy OCHOBHHMH COCTaBJAIOWAME JICHHSAMM TPeHHA, (GOPMHL M BOJHO-
COHPOTHBJ]EHHH cpeinl nad BOAOH3IME- BOI'Q l'lpH H3AMEeHeHHH Koam“uueﬂﬂra
WAWAX CYA0B
NOJHOTHE BOJOH3MEINEHHA CYAHA I10-
Ka3aHo Ha puc. 48.

Conpomusaenue ssicrnynaowjux wacmeti R ,, o6pa3yeTcs CONPOTHBAEHUEM
pyJaeH, HacajoK, KPOHWTEeHHOR IpefHOro Bana H APYI'HX BHICTYIAIOIIHX
Yacteit xopnyca. KoHCTpYKTopbl CTpeMATCH YMEHBUIHTh CONPOTHBIACHHE
BHICTYTAOUUX 4acTell, NPHAAaBas WM Xopoilo obrekaemyto bopMy H coKpa-
129 HX YUCI0.

Conpomusnenue 6030yxa Ryg,, XapAKTEPH3YET BO3JCHCTBHE HA CYIHO
Bo3nyulHo#t cpefnl. TIp npoexkTHPOBAHHH CYAHA JJAA YMEHbLIEHHA COMpo-
THBJIEHHS BO3[YXa HAACTpOiiKaM NPHAAIOT ofTeKaeMyio GopMy H MaKCH-
MaJLHO YMEHBIHAIOT HX PAa3MEphI.

ConpoTuB/ieHHe BHICTYNANMHKX YacTeil M BO3JyXa ONpeensioT, Npoly-
Bas MoJleny BHICTYNRAINX YacTeR, HaJcTpoeK W HafBOAHOH 4acTd Kophnyca
B a’pofHHaMHyecKoi TpyGe.

43. ONPEAENEHUE COMPOTHUBIEHWA BOObI
ABHUKEHMIO CYAHA MO PE3YNLTATAM MOAENbHBIX MCTILITAHUA

Jaa sxcrepHMEHTANBHOTO ONMpeNeeHHA CONPOTHBICHHA BOIbI IBHIKe-
HHIO CYOHA 110 MOAENbHLIM HCIBITAHHAM HeoOXoAHMO ofecneyHTb YCAOBHA
TEOMETPHUYSCKOTO M FHAPOIHHAMHYECKOre NOfoOHA CYAHA H MOJENH.

TeomeTpHYecKoe NOAOGHE 3aKTIOYAETCA B OAHHAKOBOM COOTHOLLEHHH JH-
Hef{HLIX pa3MepoB, TJomajel ¥ o6LEMOB TeOMeTPHUECKH MNONOOHBIX Ted
(cyana — amuHa L., njoliaab cCMOYEHHON MOBEPXHOCTH S,, ofbeM NOABOA-
Hoil yactd V, u monenu L, Sy, V). Tlpu atoM maciita, onpenensioului
CTeNeHb YMEHBIUeHHs MOjelH, YCTAHABAMBAeTCA OTHOUICHHAMH:

M . a,2= M 3.3= . (132)




Mopo6ue cun Tpenusi npH 06TEKAHHM NOTPYKEHHOTO TeNa OTOKOM BSA3-
KOl XKHIKOCTH XapaKTepH3YeTCA PaBeHCTBOM uHcen PeilHonbAca 1as cyAHa
1 MoaenaH: Re,=Re,.

Hucao Peiinoasdca — 3T0 OTHOLIEHHE MEXKAY CHJIaMH HHEPUHH W CHJa-
MM TpeHHSl B JUHAMHUYECKH NOJ0OHBIX MOTOKAX XKHAKOCTH, ONDEReNseMoe

KaK
Re = L. (133)
v

Ilopobue cun TAXeCcTH NpH 0OTEKAHHY TENA MTOTOKOM HALAJIBHOMN XKHAKO-
CTH, HaxofdAmeAca BOIK3H MOBEPXHOCTH, ONpEAeNfAeTCH PABEHCTBOM YHCEN
dpyzra: Fr, = Fr,.

HYucao Ppyda — 3710 OTHOLIEHHE CHJT HHEPLMH K CHJ1aM THKeCTH B JHHA-
MHYeCKH nofobHuX noTokax. OHO XapakTepu3yeT OTHOCHTEJNBHYIO CKO-
pocTh CyaHa:

4]
Fr = D (134)

[lonuoe ynoBneTBopenHe 0GOMX YCIOBHH THADRAHHAMUUECKOTO MONO-
O6Hs1 BO3MOXKHO JIHUIL MPH pa3Mepax MONENH, PaBHHIX pa3MepaM CYAHA.
OlHAKO ONLITHEIM NYTEM J0KA3aHO, YTO AAS NONYUYEHHS JOCTOBEPHLIX pe-.
3yJABTATOB JOCTATOYHO YAOBASTBOPHTH NORCOHE TOMILKO BECa CYJAHA H Mojle-
JH, a [ nojoOHA BA3KOCTH MKHAKOCTH CO3JaTh BOJM3H KOPOYCa MOIENH
TYpOyAerTHEIT moToK. C 3To# 11e1b0 B HOCOBOM MacTH MOJENH YCTAHABIH-
BalOT TYpGy.IH3aTOD.

Hcnonesys yenoeust noaofus Beca cyfua u mojend (134), nonyunm
COOTHOLIIEHHe

Ue _ Up
(gLe)'? (gLw)V/¥

OTKYyJa CKOPOCTb GYKCHPOBKH MOAENH

1/2
L G
M L‘l:/2 atie’

(135)

CJIEJlOBEITEJT-bHO. HCXOXA U3 THAPOAHHaMHUYCCKOro nopodus IpH MOICAH-
POBAaHHH CONPOTHBJAECHHA BOJAHL CKODOCTH 6yKCHPOBKH MOAENH JOJXKHa

OuLiTb MEHbILE CKOPOCTH CYJHA B OMNpeleseHHOe YHCJAO0 pas, T. €. B J A
(rae A — nuHelnbIt Macusral).

B saBucHMoCTH OT criocofia GyKCHPOBKH MOJeNH CYILeCTBYIONHE ONbITO-
Bole GaccefiHH MoJpa3fensiorT Ha GaccefiHbl ¢ CaMOXORHOH TenexKoll u na-
JAIOUHM TPY30M.

B bacceiine ¢ casmoxodnod mesexcxod G0ABUIOH KaHa/ 3anojiHeH BOJOIH.
[lo peabcam, NponokKeHHbBIM N[O CTeHKAaM KaHajka, MepeMelllaeTcsl CaMoxoj-
HafA TeseXKa, GYKCHpYomas Mofenb cyiHa. CONpoTHB/IEHHE BOAR JBHKe-
HHI0 MOJENH NPH AaHHO# CKOPOCTH ONPeAensfloT N0 MOKa3aHUAM AHHAMO-
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' [NT MeTpa, MoCpeicTBOM KOTOPOro Mo-

§ g Jefib CYAHA COEJHHACTCS € TENeXKKOH.

5 B bacceiine ¢ nadarowum epy3om

A P~ O6LIYHO KaHAJ! 3HAYKTENEHO MeHbule-

¢ 108 1% 107 10 10° ro pasmepa. Mojenb 2aKpenssioT

J ! KaHaTOM, KOTOpHIil NPHUBOIMTCA B
~ 7 7

2 ~— y HBHKeHHe MafjaroiiuM rpysom. Ilpu

- L ] 9TOM COTIPOTHBJIEHHE BOJIH ABHIKEHHIO

1 23 4356 7 8 9% MOJENH PAaBHO Becy CBoOOAHO Najaio-

T 3a MCKJAKYeHreM nonpas-
Puc. 49. 3aBucaMocTs KoaddHuueHT2 tero rpysa HCEIO P

COMpOTHBVICHHS 7TpemHA rnamxofi maa- KW Ha TPeHHe B GYKCHPOBOUHOH CH-
CTHHH OT 49HcHa PeiiHoAbaca cTeMe.

Mopeny H3roToBASIOT H3 JepeBa
HAH cinaBa napajpuHa ¢ BockoM. Pasamepr Monenwm onpefensiorca raba-
pHTAMH KaHana GacceiiHa. ToYHOCTb Pe3syNbTATOB ONbLITA BO3PAcTaeT C
YBeJHUCHHEM Da3MepoB MOJEJH,

Ins onpepeneHus MOMHOTO CODPOTHB/EHHSA ABHIXKEHHIO CyJAHA NO MO-
JeNbHBIM HCNHITAHHAM JAOCTATOYHO HAATH OCTATOYHOE CONPOTHBJEHHE MO-
Jenu: Ry = Ry — Rry. TlonHoe conporupinenue monenu R, onpepens-
10T NIpH OYKCHPOBKEe MOJAENM B ONMWTOBOM OacceiiHe; COMpOTHBACHHE Tpe-
HHS MOJE/H Ry BeMHCISIOT no dopmyne (127). B artoit dopmyie koag-
(HLMEHT CONPOTHBAEHHA TpeHud {; B 3aBHCUMOCTH OT uucha PefiHonbaca
Re ans raafkoil nAacTHHHE onpeAeasior no rpabHky prc. 49.

OcTaTo4Hoe CONPOTHB/IEHHE CYIHA B COOTBETCTBHH C Teopueit nopobus

Ro=Romu A%. (136}

Onpenenne conpoTHBAeHue TpeHus cyAHa R, no ¢opmyne (127), a co-
MPOTHBJIEHHE BEICTYNAIONIUX YacTefl H BO3JyXa NMYTEM MPOAYBaHHA HX MO-
Aeneil B aspoJHHaMHUecKol TpyGe U CYMMHPOBAB BCE COCTAB/AIOILHE, HaW-
JeM FOJHOE CONMpOTHBJIeHHe CYAHa:

R=RT+R0+Raq+RBoan- “37)

44, BIMAHWE YCNOBUIA NNABAHMA
HA CONPOTHUBNEHME BOALI ABVMMEHMIO CYAHA

Cyaa peuroro ¢JoTa 3KCIJIYaTHPYIOTCA Ha MEJKOBOXHHIX YdacTkKax
pek H KaHajoB. OrpaHHYeHHble TIYGHHA H IDHPHHA dapBaTepa H3MEHSIOT
BCE COCTABARIOUIHE CONPOTHB/JAEHUS BOJLI [BHXMEHHIO CYAHA O CpaBHe-
HHIO C JIBH:KeHHeM ero Ha rayGokol Bofie. CoOINpPOTHBAEHHE HA MeNKO-
BOJbE 3aBHCHT oT MyGuHbl dapsarepa 1y H COOTHOMIEHHA OCAAKH CYAHA
¢ ray6unoli dapsarepa T/Hy u onpepensercs Mo cnenHaibHbiM rpadu-
KaM.
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B ycnopHAx orpaHHYeHHoH rAyGHHE (apBatepa YBEAHUYHBAIOTCA MECT-
Hble CKOPOCTH oOTeKaHHS BOAOH IHMWA Kopnyca, 4To BEI3BIBAET POCT CO-
NpOoTHBJEHHS TpeHus. [IpH 3TOM Bo3pacTaeT Nepenaj JaBieHHs BAOAbL KOp-
MOBCH OKOHEUHOCTH KOpIyca, YTO TaKe NPUBOZHT K POCTY CONMPOTHBJE-
HUA GOPMbl M YBEJHUYEHHIO OCAAKH CYIHA KOpMOi,

Haubo/ee cymecTBeHHO B YCOBRSAX MEJIKOBOABA H3MEHAETCH BOMHOBOE
conpotuBaente. [Ipx ApHkeHHN cylHa MO KaHaNy ¢ OrpaHHYeHHBIME raba-
pHTaMH co cKopocTbio v = (gH 4)!/? o6pazyercsi OAHAOYHAA TNONEpeyHast
BOJIHA, KOTOPas ABHxeTcsl oKoio OPLITEBHS CO CKOPOCTBIO, DABHOMH CKO-
POCTH CyJ#a. IT0 B3bIBAET JONONHUTENbHOE YT1yGieHue CyHa, YMeHblile-
HHE 3a30pa MeXNHY ero KopnycoM u AHoM. [lonepeynasi BoiiHA pacnpoct-
paHsieTcst Mo BCeif LIMPHHe KaHaMa, pa3pyiuas ero CTeHKH. Tak Kak B 3ToH
CTAJIHH JBHXEHHA BOJHOBOE COHPOTHBJECHHE NOCTHraeT HaHGObUIErO 3Ha-
YeHHs, TO CKOPOCTb CYIHA HA3HIBAIOT KPHTHYECKOH: Uyxp = (gHg)!/2.

Yro6bl HCKJIIOUHTE YAAPLL O AHO H NPEeROTBPaTHTH pa3pyLIeHHe OTKOCOB,
Ha CY/IOXOAHHX KaHaJax HaweHd CTPaHsl YCTaHOB/EHB! MNpelesbHble CKO-
POCTH CYJ0B, KOTOpHIe 3HAUHTe/NbHO HHXKe KpfrHyeckux ckopocreil. Tak,
Ha KaHaje HMeHH MOCKB5! BOJOH3MEILAIOUINM CYAaM paspelieHo qBHKeHHe
€O CKOpOCThIO He Gosee 12 kM/4.

ConpoTHB/EHHE BOAB ABHIKEHHIO COCTABA CYJ0B CYLIECTBEHHO H3MeHs-
€TCH B 3aBHCHMOCTH OT ero (opMul K MeTofa BoxkzaeHus. [ns KuabBatep-
HOIO COCT4Ba HECAMOXOJHBIX CYJOB CONPOTHB/AEHHE BOJAE MEHBILE CYMMBI
CONPOTHBACHHH KaxkKIoH GapKM B OTAENBLHOCTH, TAK KaK KaxJad nocje-
AyiolLas 3a nepBoil Gap)ka pacrosioXeHa B NOMYTHOM NOTOKe, o6pasyio-
pieMcol 32 KOPMOH HepefHero cyAHa.

Ind cueHKH H3MEHEHHS CONPOTHB/EHHS BOIb JBHXEHHIO COCTaBa CY-
JIOB MO CPABHEHHIO C CYMMOH CONPOTHBIEHU OIHHOUHBIX CYJAOB, BKJIOYEH-
HHIX B JIaHHBI COCTaB, HCMOAB3VIOT Kosghpuyuenm cuaaa:

B =
o n : (138)
?__‘_,Ri :

rae R, — conmpoTuBAenHe BOAbI JABMMEHHI) COCTaBa CYROB NpPH AaHuOH CKo-
POCTH H 3aRAHHBIX YCJAOBHAX NMaBaHHA, KH; Ri — CONPOTHBJACHHE BOAB AJMA OAH-
HOYHOTO CYAHA NPH TeX Xe yCAOBHAX maasBauuda, kH.

Cpenuse 3nHaueHus xoadpunmuenta cuana k,, 418 ycnoeuil ray6okoi
BOMbI DIpHBEAECHH B TaOn. 4.

Jna ofHoro ¥ Toro e GyKcupyeMmoro cocrabBa 6api NpH JaHHOM CKo-
POCTH TOJIHOE COTNPOTHBJ/IEHHE BOJLI MOXeT ObITh PAANIHUHBIM B 3aBHCHMO-
CTH OT J/i¥Hbt OYKCHPHOrO KaHarta, NO3ITOMY OUeHb BAXKHO WA AAHHOTO
COCTABa ONpPefefHTh OITHMAJIBHYIO JJHHY KaHaTa.

[IpumeHenyre METOAA TONKAHUSA NPH BOXKIEHUH CYA0B NMO3BOJISAET MOBLI-
CHTH KX ckopocTh Ha 10—15 % 1o cpaBHeHMIO ¢ BOXKJeHHeM Ha GYKCHPHOM
KaHate, npexje scero Gnaroxapa YCTpPaHeHHIO HeOaaronpusTHOrO BJAHS-

91



TaGauma 4

Cxema cocTaga DopMysa cocraba Ren
141 0,85—0,89
-— [ 14+(B-T)
[4-141 0,75—0,8
gl S w— | — L)
-~ (B I T | 0,69—0,76
1+1’51-?L+(JfS-T)
— 2 0,0—1,05
]
211 0,85—0,91
—-— E M 2--(B-T)
M
[ I_ 14-24-1 0,78—0,83
-— 1] 14-24-(B-T)
L—1

Mpuameunnne, TiepBas CTPOKA — HIOAMPOBAHHEHI COCTAB HECAMOXOAHHX CYNOS, BTC-
pam —cocraB Gapi ¢ GYKCHPOM-TOaKaqoM (B-T),

HHA NOTOKA OT ABHKHTeNeHl SYKCHpa-TOIKaua H NOBLILUEHHIO YCTORYHBOCTH
JBHXEHHS TONKaEMOTO COCTaBa Ha Kypce.

[on, koapdunuentoM cuana AAd TOJKAEMBIX COCTABOB MOHHMAIOT OTHO-
IIEHHE CONPOTHBJEHHS TOJKAEMOro COCTaBa K CYMMe CONPOTHRIEHHR 6apx
H To/IKa4a, BXOAALIMX B COCTas,

Reac

boy=

n ' (139)
2 R; 5+ Rron '

rae Rpge -~ CONPOTHBJACHHE TOJKAEMOTO COCTABA H3 JKECTKO CYafeHHHX 6apK H
Tonkaua, KH: R; § — coRpoTHBAEHHe OTAeNbHON Gapu, Bxonsmed & cocras, kil;
Ryion — COMPOTHBICHHE BOAH JBHXKEHHIO Tonkada, KH.
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45. OTIPEQENEHMAE MOLLHOCTU FNABHLIX ABUTATENER CYAHA

Jna mepemeilieHHs CYAHA C 3aAaHHOH IOCTOSHHOH CKOpOCTHIO €ro
JABHAKHTE/NbHBIA KOMIUIEKC AOMMKEH CO3JABaTh MMOJAE3HGE TATOBOE YCHIHeE,
paBHOE MOMHOMY GYKCHPOBOHHOMY CONPOTHBASHHIO R JABHKEHHS CyAHA, HO
HPOTHBOMNOJIGIKHOE €My 10 HanpabjieHHiO. MolllHoCTL, 3aTpayHBaeMan He-
nocpeACTBEHHO HA MpeodosieHHe TMOJIHOTO CONPOTHRACHUA ABHKEHUIO CY[-
Ha, HAa3blBAETCA NMOACIHOU MOWHOCTMbIO, KBT:

Np=Ru, (140}
rae R — nolHoe conpotHBJEeHHe HBHXeHHIO cylua, KH; v — ckopocts cynna,
M/C,

OrHoileHye fone3Holl MOMHOCTH K 3aTpaueHHON, MoJBeleHHol K JABH-
HTEMO, HA3HBAETCS APONYAGCUBHBIM KOpuyuermom NONe3HOro Aeil-
CTBHA: v

_ Np *_ Ruv
TN T N

IIponynbenBHb: KosthpHUHEHT xapaktepuayeT 3(beKTHBHOCTL Aefi-
CTBHA JABHKHTENS, YYHTHIBAET BCE THAPOMEXAHHYECKHE NOTepH, BO3HHKA-
IOLLHE IPH ero paboTte BOMH3H KOPIYCA CyJHA (B 3aBHCHMOCTH OT THNA ABH-
MHTeNI H BAHAHHA Kopnyca v, = 0,3--0,7).

JBrxuTeAbHbIA KOMIIEKC OYKCHPHOrO CYAHA NPH 3aJaHHOH CKODOCTH
U € cOCTaBOM GapiK HA rake Takme NO/IKEH PasBMBaTh NOJE3HYIO CHAY TH-
TH, KOTOpas paBHA MNPOU3BEJEHHIO CHJAbl TATH KaMAOTO ABHKHTEIA Ha
HX yucao. Ho B JaHHOM cliydae cuila TAMH JOM¥HA GhITh TAKoBa, 4To0b ITpe-
olloJieTh He TOJIbKO CONPOTHB/EHHE ABHIKEHHIO CaMOro CyAHa, HO H COMpo-
THRJIEHHE, KOTOPOe HCHLITHBAET CoCTaR Gapik.

IMone3noil MOWIHOCTBIO B 3TOM CJyyae CYHTAETCH TArOBAs MOULHOCTb
6YKCHUPHOTO CYJHA;

(141)

Npg==Rcu,

rae R, — conpoTEBIeHHe cocTaBa Gapx, kH.

[TockonsKky ABHXKeHHE CYAHA OCYHIECTBANETCH OG/arojapsa MOZBOLY
SHEPTHH OT ABHraTeNsl K ABIKHTEMO, TO HEH30eKHH TIOTEPH B PERYKTOpE,
Ba/qonpoBode H B camoMm IBmkHTene. [lostomy sipexmusrnas moupocmo,
KOTOPYIO JOJIKeH pasBHBAaTh IVIaBHulil JBHrareqas cylHa AJf COOOILEHHs
eMy CKOPOCTH U,

NN __Re (142)

e Mp s
rae Wy, — KI Bononporoxa (paeen 0,96--0,98 npu npsamofi nepefade Ha Bad,
0,92—0,97 mpu peaykropuosi nepegaue, 0,8%-—0,92 npu saextpuaveckof nepenade
y EH3eMb-3JeKTPOX00B),
Takum ofpasomM, 3PdekTHBHAT MOIWHOCTS — 3TO MOLIHOCTb Ha daaHue
KOJIeHYaToro Bana JsHrarens. 3Has 3(peKTHBHYIO MOULHOCTb, MOXKHO ON-
pedeNMTL HMHJMKZTOPHYIO MOIIHOCTb JBHrCaTeld, Koropas Goasue 3¢-
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dheKTHBHOR Ha MOIIHOCTh MEXaHHYeCKHX moTepb, T. e. N; = N, 4 N,
MollHocTe MEXaHHYECKHX TIOTEPb ONpefensercl HANUYHEM B JBHTaTene
pasNYHHIX BHYTPEHHHX conporubiennil. Hanbonee cymecTBenHoe 3Have-
HHMEe HMEIOT MOTepH Ha TPEHHe.

Huduxamoproli MOWHOCHIBIO HA3BIBAIOT MOILHOCTD, DaSBHBAEMYIO flapOM
(napoBasg MallkHA) HJAH CFOPAIOWIHMH T[a3aMH (ABWraTefib BHYTPEHHEro
Cropamus) BHYTPH ABHCAaTenf.

Ne _ Rv
e  TpNafm

rae W, — mexanxveckuii KIT/ neurareas (papen 0,75—0,93 B 3aBHCAMOCTH OT
ero THHa).

Mexanugeckusit KIT[l noka3uiBaer (B JONAX eIHHHIB WIH TIPOLEH-
Tax) TY YaCTb WHHAMKATOPHOH MOIIHOCTH, KOTOpas nepejaerca Ha duanen
KOJIEHYATOro Basa.

MomuocTh napoBeXx MaumHE OOBIUHO XapaKTepH3yeTcs HHIHKATOPHOH
MOIIHOCTBK}, & MOLLHOCTb ABHraTesiell BHYTPEHHero cropauus — sdibek-
THBHOI.

Ha dopmynnt {142) MOKHO ONpENeNUTh CKOPOCTh CYIHAE:

Ny

Il

(143}

o = Nenpna )
R

H3 popmyanr (144) BHAHO, YTO XOROBHIE KAYECTBA CYAHA GYAYT TeM Nyy-
uie, yem GOJbile MOIIHOCTL ABHTaTeqfl, BHILE KauyeCTBO ABHXKHTEJNLHOR
YCTAHOBKM ¥ BAJIONPOBOAA H MeHbLIE COMPOTHBIEHHE CPEAbl ABHKEHHID
cynHa.

(144)

46, CYAA C TMAPOAMHAMMWYECHKMM NPAHUMMIOM NOAAEPYAHUA

OGwune ceepends. OfHa H3 3ajay peYHOro TPAHCNOPTa — YBeJIHYe-
HHE CKOPOCTH NacCaKHPCKHX CYJ0B. ¥ BONOH3MEILAILUX CYACE YBenuye-
HHfl CKOPOCTH JOCTHTAIOT MOBBILIEHHEM MOLIHOCTH IVIABHBLIX ABHraTene, Ho
TIPH 3TOM Pe3Ko BO3PACTAeT CONpPOTHBAEHHe BoIp Koprycy cyiHa. ITostomy
NS yBeJHUEeHHA CKOPOCTH CyJHa HaHOoMee 3dupeKTHBHO CHHMKEHHE COMpo-
THBJICHHSA CPEH! €ro JABHXKEHHIO MYTeM NMepepo/d BCETO KOPNyca HAH YacTH
€ro M3 Ccpefbl BHICOKOH MJGTHOCTH-— BOAR B CPelly ¢ CYLIECTBEHHO MOHH-
KeHHOHl MAOTHOCTBI0 — Bo3AyX. CpelcTBOM ANA H3MeHeHHS MOCAJKH CYi-
Ha BO BpeMf HBHIKEHHA MOXKeT ObITh MJAPOAAHAMHYECKOE NoiJepikKaHHe
KOPNyCa OTHOCHTENLHO TOBEPXHOCTH BoAL. M3 cynoB, HMeIOWKX AHHAMH-
yecxoe NMOoAJep:KaHHEe KOpIyca, HAa BHYTPEHHAX BOJHHIX MYTAX HaunGosee
PaACpOCTPaHeHBl CYAa TIHCCHPYIOIIHE, HA HOABOAHBIX KpBLIbAX M BO3-
AYUIHOHR TOAYIIKe, MEHee PACIPOCTPAHEHH CyJa € BO3AYLIHOA KaBepHO#
Ha JHHINE H IKPAHOIJIAHEL.

TCauccupylowse cyaa. Y FJIHCCHPYIOUIETO CYAHA HPH CHJAE YNOpa BHH-
ta P, paBHOAEHCTBYIOMIAS CHJI COTMPOTHBACHHA BOAHW K g MoXeT ObiTh Ha-
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———— g 2.
|

Puc. 50. Cuabl, aeficTBylomine hHa Tiuc-

CHpYywlllee CYAHO oty
> 7 Rl ‘

Puc. 51. Tlpunuun  neficTeua KpHaa 1, y i !

npu geuxennn CITK (crpeaxo#t moxa- by

3aHO HANMpaBAeHWE ABHKEHWA Kphna)

TIpaBjieHa MOf HEKOTOPHIM YIJIOM K ropusontaik (puc. 50). B sToM cnyuae,
KpOMe COMpPOTHE/EHHA Bojbl R, BO3HUKAET THAPOIMHAMHYECKA TIOLbeMHAS
cuia Y, v ypaBHeHHe PaBHOBECH® CYHA NPHMET BHJ

Pe=gD+Y. (145)

Cura Y ¥ ToyKa ee NPWIOXKEHHA HMelOT Oosbllioe 3HAYEHHe JJA
TVIHCCHPYIOWHX cYAoB. TIpH BEICOKOH CKOPOCTH CY/JHa THAPOAHHAMHYe-
CKasl CHJ1a BO3PAcTaeT, BLI3biBasl X0OA0Bo# AuddepenT Ha KOPMY M YMeHbIuast
obbeM morpymkeHHON wacTH Kopnyca. [IpH PasfaHUYHBIX CKOPOCTSX JBHMKE-
HHSA COOTHOILEHHE MEKAY rugpocratHueckoil gD W ruipopuHamMuueckoit YV
CAJIaMKE NOAJEpPHKAHHA HIMEHHACTCH.

B 3aBHCHMOCTH OT COOTHOLIEHHS THAPORMHAMHYECKOW M FHApOCTaTHYe-
CKO#l CHJI TIOAfePHKAHHS KOPIIYCA PASNHYAIOT TPH PeXHMA IBHKEHUs CYI-
Ha: MJaBaHHe, NepexomHblil PeXHM H IJIHCCHpOBaHHe.

[pH pexcume nrasanug THAPOAMHAMAYECKAS CHJIA HACTONLKO Maja, YTo
He OKa3biBaeT BJAHAHHA HA MOCAAKY CYAHA, ITOT pexHm Habnofaercd npu
JBHXKEHHH Ha Masoil CKOpOCTH.

C yBenH4eHHEM CKOPOCTH HACTYMAET Aepexodubii pescum, IPH KOTOPOM
rHIPOJAHHAMHYECKASs M THAPOCTATHYECKAS CHJIbl MOIAEPIKAHHS NPHMEPHO
paBHHI.

[pu pemcume 2auccuposarus THAPOLHHAMHUECKAS CHAA KOMMEHCHPYET
OCHOBHYIO 4acTk (10 94 %) Beca cyaHa.

Ha BHYTpeHHHX BOAHBIX NMYTAX 3KCANYATHPYIOTCA B INIHCCHPYIOMIEM
pexHMe pa3pe3lHEle M CIIOPTHBHLIE KaTepa, B MEPeXOJHOM PelKHMe HAa Ma-
JIBIX pekax pa6oraeT maccaXXHpcKHi Tensoxop «3aps». Kpynebe TpaH-
CNOPTHHIE TIHCCHPYIOUIHE CYAA He CTPOATCH.

Cyna Ha nopBofHLIX KpbiabfX. HocoBele u KopMoBhie Hecymue nof-
BOJAHBIE KPhI/IbS CyHA 06eCNeYHBAIOT MOABEMHYIO CHNY, AOCTATOUHYIO OAf
NOJHOrO OTPLIBA KOPNYyca OT BOAHI.

HsBecTHO, 4TO NpH 0O6TeKaHKKE KPHLTA TOTOKOM Ha HeM BO3HHMKAeT NOAL-
emuas cuna. Ha puc. 51 n3o6paxeHo nonepedHoe ceueHHe Kpolia, HMeloLLe-
TO cneudanbHei aBHANHOHHLI MpOGUAL H PACIONOXKEHHOFO NOJ, HEKOTO-
puiM MOJOXKHTENLHBIM YTJIOM aTaKH ¢, K HanpaBleHHO ABiKenus. Ha
HHXKHEel NOBEPXHOCTH KphiJia faBienHe Goabile, yeM B CNOKOHHON KUIKOCTH
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HA 3TOM YPOBHe (p4. => p), a Ha BepXHell — MEHbWE, T. €. HaJ KPBLWIOM CO3-
JaeTcs paapemeHye ¢ AaBaeHHeM (p- < p), BCNEACTBHE yero ofpasyercs
nodvemHan cuaa Kkpoiaa Y . MHOTOUHC/IEHHEIE SKCITEPHMEHTH! MTOKA3KIBAIOT,
4TO OKOJIO AABYX TpeTefl TOABEMHON CHJBI CO3JAeTcs G/arofaps paspexe.
HHIO Haj KpBUIOM.

OnHOBpPEMEHEO C NMOABEMHOR CHMO# Ha Kpbie pasBUBaeTCd CHIA CO-
NPOTHBIEHHA Ry, KOTOPYI) HA3LIBAIOT CUA0lL 40008020 COMPOMUBACHUR.
Ee npupona onpepensercs BA3KOCTHIO JKHAKOCTH, a TAKXKE H3MEHEHHEM Ha-
HpaB/IeHNs OTOKA BCAEACTBHE HEPETEKAHUS KHIKOCTH H3 30HBI MOBLILIEH-
HOTO JIABJIEHKS B 30HY paspekenus Haj KpoioM. Cuam Y u R, 3aBucaAr
OT YI/1a aTaKH Oy, NOX KOTOPEIM PACTIONOKEHO KPbUIO OTHOCHTENLHO Hale-
raloulero Iotoka.

Umeso, NOKA3kIBAIOIIEe, BO CKONBKO pa3 MOXbeMHas CHIa Goablue CHARI
CONPOTHBIEHHS ABHXKEHHIO R, HasBIBAIOT 2udPOOUHAMUYECKUM KAYECIBOM

Kpelaa:

Yy
= . 146
Ky R (146)

[1pu MaxcHManbHON CKOPOCTH Y KPHUILEB O0TeKaeMoro NpodHas ) =
= ]15=-18. Jo BnX0Ha Ha KpbMibf CYAHO IPOXOAHT DEXHMH IL1ABaHUA K
nepexodunit. B cayyae NBHKEHHA Ha MaNoil CKOPOCTH, Korka uneito Opyza
Fr << |, Ra JHKue B KpulIba JeficTByeT HeaHauuTeNbHAA THAPOAMHAMMuE-
CKafl CHJIAa U CYIHO JABHIKETCH B BoJoH3MetalonieM pexumMe. C yBeaHueHHeM
ckopocTE (1 <C Fr < 2,2) pesko BoapacraeT noXbeMHas CHIAa HOCOBOTO
Kpbuia Y, (pHc. 52), obecneurpasi BBX0J HOCOBOH OKOHEYHOCTH CyAHA H3
BOAL. KopMoBoe KpBLIO OCTaeTcs eille B NOTOKE BOAH, K CYAHO MRCCUPYeT—
KOPIIYC €ro NOJAJEp3KUBAETCA Ha IUIABY FHIPOCTATHYECKOH H THAPOIHHAMH-
yeckoil cunamu. [Ipn 3ToOM BO3HHKaeT HHTEHCHBHOE BOJHO- B Gphisroofpa-
zopanye. Tako# pelkuM HBHKeHHS CYIHA HAa MOIBOAHBIX KPELIbLAX Ha3bl-
BaIOT nepexo0HsiM.

Ipr paasuefimem ysesnueHHH cropocth (Fr o~ 2,7) noabemHas chia
KOPMOBOTO KpblIa Y .\ ofecreunBaeT BEIXOJ M3 BOAH KOPMOBOH OKOHEYRO-

Puc. 52. Cuabl, AeAcTBYIOWYe Ha CYZRO APH ABHMKEHHH HA NOABOJANHX KpHJbSX
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CTH H CYJAHO BBIXOJHT Ha R,

\/

kM
Kpoliba. B 310 Bpema 3Hauu- 2
TeNLHO YMEHbIIAeTCH CONPOTHB- o Pepe xodwerd) a6 et
JieHHe JBHIKEHHIO H JOCTHraer- 18 LTrabanue PEXUM O KQOINBAX
€l MaKCHMaJbHafA CKOPOCThb
CyAHa NPH HOMHHaJAbHOH Moll-
HOCTH INIAaBHBIX JBHrarenei. 121 _ N o 2
PasuoBecne CIIK B ocuob- -7 = =
HOM pexAMe JBHXeHHA (Ha 6} —
Kpbtibix) ofecneynBaerca 6aa-
roaaps noJbeMHo# CHIe L L L !
KPbALeBOH CHCTEMbE: ¢ 1020 30 40 50 wvkM/y
Pe=Vaxt Vs (147)  pye, 53. [pouecc Buxoaa Temnoxona «Pake-

CyaHo Ha  NOABOAHBIX ta» (CIIK) na kpHabsa

Kple'IbﬂX HMEET MaKCHManabHOe

COMPOTHBJEHHE [ABH)KEHHIO HA MePeXolHOM PeXKHMe. IJTO YYHTHIBAIOT NpH
Bw0Ope MOLLHOCTH IVTABHBIX JABHTaTefei ¢ 1enblo obecrnevyeHHs HaJeXKHOFO
BEIXOJA CYAHA Ha Kpnuibd (pHe. 53).

Ha peunoM dnore npumensaior CIIK ¢ ManonorpyXeHHbIMH TJIOCKHMH
HJH TpanelHeBHAHLIMH NIOKBOXHEIMH KPbUIbAME (PHC. 54), KoTopbie clec-
NeYHBAIOT HeSOABIUYIO OCAJAKY H BHICOKYIO MONEPEUHYI0 H MPOoAOAbHYIO oC-
TORYMBOCTb, YTO OYEHDb BAXKHO 15 ABHIKEHHA 1O PeKaM ¢ OrpaHHYeHHBIMH
raGaputamu cyjaoBoro xofa. OcToHYHBOCTL CYAHA ofecrneunpaercd 6aaroaa-
P caMOCTaGH/IH3AUHH MAaJONOFPYKEHHbIX KPbIBEB — CNOCOOHOCTH HX
pearipoBaTb HAa H3MEHEHHe BHElIHeil HarPY3KH BePTHKANbHBIM MepeMele-
HHEM OTHOCHTENbHO YPOBHS BOJAH, M3MEHAA NPH 5TOM NOLKLEMHYIO CHAY.

tHa MOPCKHX CKODOCTHBIX CYHaX NPUMEHSIOT FIYGOKO MOFpYIKEHHbIE
KPHinbA, ¥ KOTOPSIX CTAa0HIH3aUMA OCYIECTRIACTCH H3MEHERHeM NOINaAK
HX CMOYeHHOH noBepxHOCTH. CYIIECTBYeT TAKIKEe CHCTEMa HCKYCCTBeHHO
CTaGHIH3aUHH, KOTA2 NOALEMHYIO CHNY H3MEHAKT NOBOPOTOM YacTH KpHI-
Ja (3akpeuika). TIpH TakoM pery/MpoOBAHHH BBOAHTCH ClEUMalbHAA CHCTE-
Ma aBTOMAaTHYeCKoil CTaGHNH3aUMH H YNPaB/JeHHA, KOTOopas pearHpyeT Ha
YTOJl aTAKH 3aKPBIIKA, TeM CaMbIM H3MEHSAH MOJBEMHYIO CHNY.

TeopeThHueckast MaKCHMalbHasA CKOPOCTb CYAHA HA NOABOAHBIX KPbL1b-
Ax orpannyena 110 xm/u. [1pn npeBbiuenyy 3Tol CKOPOCTH KPHABS BEIXO-

o

vl

Puc. 54. Kpuasesue yerpoficrsa CIIK:

@ = OAOCKOE MAaJNONOTpYXeHHCe Kpblao; 0§, 4, ¢ — KpHAbA, NepeceKkalolliHe cBOGOAHYIO nOBEPX-
HOCTh BOOM: { — KpoHmTefin {crofika); 2 — xkpuao
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AST K NMOBEPXHOCTH BO[H, PE3KO YMeHbllaeTcs I'MApOAHHAMHYECKas MOAb-
eMHas CH/1a K3-33 HCYE3HOBEHHS PaspemeHHd Hal KPhJIoM.

Cypa Ra so3aywHoH nopywke. CHHKEHHe CONPOTHBJIEHHS ABHIKEHHIO
CBIT gocruraeTcs co3fadueM CJIoS BO3AYXA MOBLIIEHHOTO JABJICHHA MEH-
Ay KOPIycoM CYAHa H CBOGOLHON NoBepXHOCTHIO BoAH. HenpepoiBuo pato-
TAION(HE BEHTWIATOPH, KOMIPECCOPH HJAH BO3JYLIHO-DEAKTHBHbIE ABHra-
Tend HACHETAOT BO3AYX NOJK IHHILE, Co3JaBas MOMAEPKHBAIOULYI0 CHIY.

B cynoctpouTenbHoil MpakTHKe NMPHMEHAIOT comaoBywo (pue. 55, @)
H Kamepuyo (puc. 55, 6) cxembl o6pasoranus BosaywHoA noayumku. [pu
CONAOBOL cXeMe BO3AYX TNONAjaeT B pacnpefe/HTeNbHYI0 KaMepy, a sa-
TeM BBbITEKaeT CTpyeil depe3 KoJbileBOe Hampapjsiomee COMAO, pacnofoc-
JKEeHHOe N0 TlepHMeTpy AHHIA.

Kameprnan cxema ofecneuuBaeT co3faHye BO3AYLIHOW MOAYUIKH B pe-
3yJbTaTe MOAAuM BO3AYXa B KyNoJ IOJ JHHUIEM CyJHA H o6pa3oBaHMA
3jecb H3OLITOYHOrC AaBAEHHA.

Ypasuenne pasHoBecusi CBI1 B ocHOBHOM pe)kHMe ABHMeHHS — nape-
HHH Haj BOJOH — MOMKHOC 3anucaTh:

A ampubuiineix cydos (C NOIHLIM OTPLIBOM Kopnyca)

Pe=p Su: (148)
AR cKezoeslx cydos
Pe=p Sp-+7v Ver, (149)

rae P, — Bec cyana, kH; p — fasaenye Boagyxa BO3AYHIHOM MOAYLIKH, k[Ta;
S — nAomage MOLYUIKH, M2 ¥ — yAedbHhit Bec Boasl, KH/M®; Vi, — 06veM mox-
BOJHOU 4acTH CKeros, M3,

[pu APHKEHHH CYJHa CKETOBOro THIA €ro BeC ypPaBHOBELIHBAETCH CH-
Jo#, co3aBaeMoii 1aBJeHHEeM BO3/lyXa BO3AYILIHOM NOYWKH H THAPOCTaTH-
yecKo# CH0MH NOAiepXKaHHIE aCTH KOPIIYCa H CKEroB, HAXOAAIMUXCS B BOJLE.
Cuna nonsepxauus ckeros yV,, cocrapaser 0,1—0,15 peca cyana. Ecnu
B CTATHYECKOM PEXXHME Temuioxol «3apruna» (puc. 56) umeer ocaaky 0,6 M,
TO TPH JBMKEHHH HA BO3AYUIHOH Moaywke — 0,4 M, YTO NPHBOJKT K 3HA-
UUTENbHOMY YMEHBIUEHHIO COTIPOTHBJEHHS ABMMeHHO. Daarofaps sToMy
TenyioXofl ¢ 48 maccaupamu Ha Gopry Npu Mouwsoctu jpurarens 220 kBt
Pa3BUBaeT ¢ IIOMOLIBIO BOJOMETHOTO JBMIKHTEAR CKOPOCTE AO 40.1‘“"/ 4.

Puc. 55. O6pasopanue PO3AYIHOH NOAYIIKH:
1 — penruanarop; 2 - rabkoe orpaxiedne (oGka)
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Hou ripdyuke E‘l

Puc, 66, Ocxosusle 3aeMentsl CBIT ckerosoro tHna:

! — BogoMmeTHuMil Komnaexkc; 27— rnashmfl aAmHrateaw; J — BenTHANTOP; 4 — TaMmbyp: 5 — macca-
KHDCKHIL canou; 6 — pynepan pySra; 7 — rnGkoe orpaKaeuve: § — CRerH

Buicora napennst CBM nax Bojio#i onpenensiercs o6nemMom BO31yXa, Ha-
FHeTaeMoro nojl Kopnyc cyiHa. Y ampHGHAHBIX CYROB AJS YMEHBIUEHHS
00BLEMHOTO Pacxofia Bo3flyXa BeChb MepHMEeTP BO3AYLIHONH NMOAYLIKH OTpaHH-
YHBAeTCA THOKUM OFpakieHneM. 3a30p MeXIy IMOKHM OrpaXKAeHUeM H 1O-
BEPXHOCTbIO BOAB! cocTaB/ifieT 15—20 MM. Y CKeroBbiX CYOB BO3LYUIHAA
NOAYWKA N0 60pTaM yJep:KHBAeTCH CKeraMH, 4 B HOCY H KOpMe — THOKH-
MH OTpaXeHHAMH WIK CHIeliHa/ibHEIME 06BojlaMK Kopriyca. I'ubkoe orpax-
JeHHe Yaile BHINOJNHSAIOT B BHAE HAAYBHLIX 6alJIOHOB, HO OHO OLIBAET H B
BHJIe OAHHOYHBIX JIHCTOB, HA3HBaeMblX «l0GKoi».

Hdnsn ofecneuenus ABuxehns ampubuitnoro CBII, xax mpasudo, uc-
HO/IBL3YIOT BO3AYIUHLIE BHHTSI, @ AAA CKETOBBIX — BOJOMETHEIE JBHKHTENH.

Conporusnenne cpeisl Ha ocHoBHOM pexume apwxenns CITK w CBII
nmeeT Hexkoropnie ocobennocTH. Jina CIIK noiHoe conpoTHBIEHHE COCTOHT
H3 10008020 CONPOMUBALHUR KPbiabesod cucmemol Ry, conpomusaenun 6vi-
cmynaowux  wacmefi Rg. (cToek, KpoHWITEHHOB, Tpe6HHX BaJoB) U
8030ywno20 conpomusrenus Ry, Kaxayio H3 coCTaBASIOINX NPHOIMHKEH-
HO npuHuMaoT pasHoii 70, 25 n 5 % HONHOrO COMPOTHUBJEHHS, XOTH LA
KOHKPETHBIX CYNOB OHH GYXYT DA3JH4YHLIL.

Jns CBIT nonHoe conporkB/ende COCTOMT H3 a3POAHHAMHYECKOH H TH)L-
POAHHAMUUECKON COCTAB/IAIOUIUX:

R=Ra+ Ry. (150)

B aspodunamuyeckoe conpomusaenue R,, KpoMe BO3AYIIHOTO COTPOTHB-
AeHus R, aHANIOrHYHOrO LJA BCEX CYIOB, BXOLNT UMNYyJbCHOE R, M peak-
THBHOE R COMpOTHBIEHHA:

Ra=RB+Rn+ Rp.

Humnyavcroe conpomusnerue R, onpeiensieTcs 3aTpaTaMH dHePTHH Ha
npecjoneHye CHIbI HHEPIUHH YAacTH BO3AYXa, 3aXBATbiBAEMOTO BEHTHAATO-
paMH ¥ BOBJeKaeMOrc B NOCTYNAaTeJLHOE JIBHIKeHYe.

Pegxmueuoe conpomusaeiue R, XapakTepuayerca 3Hepruei, saTpay-
BaeMOH Ha Tpeojio/ieHHe COMPOTHBJIEHHS TOPH3OHTAAbHOH COCTaBJAMOMEH
peakuHK CTpy¥ BO3GyXa, BIXOASMENd U3 BO3AYIIHOA MOAYIIKH.
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Fudpodunamuyeckoe conpomugsienue Ry COCTOHT H3 CONPOTHBJEHHA Bhl-
CTYNAIWEKX yacTell H FTHOKOTO OTPaXIEHHR, A TAKKE BONHOBOIO COIIPOTHB-
JIEHHA.

Jna cxkerosuix CBI1 no6aBnsercs eiie CoNpoOTHBIEHHE CKEroB, KOTOPOE
PaCCYHTEIBAIOT, KAK [J1fi KOPIYCOB BOLOM3MELLAfOHX CYAOB.

Cyaa ¢ BoagywmHo# kasepHoii Ha guume (CBKI). Cyuwsnocts 3TOrO
TMPHHLKNA ABHKEHHA 3aX/09aeTcad B TOM, YTO Ha JHHILE cyAHa Gnaropapa
foflaue BO3AYXA C H3OLITOYHEIM AABJIeHHEM CO3JaeTcA UCKYCCTBEHHas! Bo3-
JYIIHAS KaBepHa. Y jiep:KuBaeTcsi BO3JYLIHAA KABEPHA NOA AHHIIEM BCheAd-
CTBHE CllelHAALHOH NPOoHIUPOBKH AHHILEBLIX O0BOAOB 110 JAKHE H [LHDPH-
He. HocoBas OKOHEUHOCTb OCTPOCKYJas, ¢ BulpaxkeHHoil V-o6pasHoii dop-
Moli JHHILA, KOTOpPAS TIOCTENEHHO YMEHBIUAETCH B CTOPOHY KOPMbI IO AJH-
He Temnoxoda. Ha rauccupyoiieM IHHIEEe B HOCOBOM “acTH paciofaraercs
rioftepeunnlii peiaH, nepexoiRKi 8 GopToBue cKeru. JIHHHIEBLIH CBOJ,
pacno/ioxeHHuft 334 pefanoM MexIy GOPTOBBIMH CKeramH, ofecneuuBaer
n/aBHOe 3aMBbIKAHHE BO3LYLIHOH KaBepHH B KOPMOBOM UYacTH TEIJIOXOJa.

Cyano ¢ Bo3aywHOfl KaBepHOli Ha JHMIE HMEET CONMPOTHRJIEHHE JABHXKe-
HuIo Ha 30 % menblue, yeM Y MOAOGHBIX TVIHCCHPYIOUIMX CYAOB, NOJse3Has
Harpyska y wero B 1,5—2 pasa Bolule MpH paBHHIX 3Heproaarparax. Kos-
CTPYKIHSA KOPNYyca NMPoCTa, TEXHOJNOTHYHA B W3TOTOBJEHHH M ObecHeuuBa-
€T BBICZAKY HACCAXHPOB HA HeoOOpyAOBaHHBI Geper.

lonosuoil Tennmoxopn «/IuHja» HMeeT OAHH mNaccaxKHpCKuit canon Ha
70 naccaXKMpoB 4 MOXET Ha CMOKOHHON BoJle pa3BHBATL CKOPOCTb XOAZ A0
55 km/u. Tenmoxon orauuaor or CBIT u CIIK HagexHocTe B 3KCANYyaTa-
UHMH H NPOCTOTA B OGCAYXHBAHHH H3-32 OTCYTCTBHS KPBLIbEBHIX YCTPOHCTB
H THOKHX orpa:kjeHufi, Mannle CTOAHOYHAA H XOJ0Bas OCAAKH.

3xkpanonaatsl, Hecyulie Kpuliba 3KPAHOMIZHA CO3JAIOT OABEMHYIO CH-
a1y, AOCTATOYHYIO AJS TMOJHOTC OTPHIBA KOPTyca OT BOABL H IOJNepKaKKA
€ro Ha HeGOJIbLIOM PACCTOAHHH OT €@ MOBEPXHOCTH. JKPAaHOI/AH MOMKET
ABUTATLCS B BOAOH3MEIIAONIEM peXKiMe, TNHCCHPOBATh WY COBEpIIATE Mo-
JIeT Hajl [OBEPXHOCTBLIO BoAnl Ha Bhicote, papHofl 0,3—0.5 puuHel Xopibl
npobusaa ero kpowvia. [HocneaHuil pexnM ABMMEHHS IKPAHOINAHA SIBJIAeT-
CS OCHOBHEIM,

[Toxvemuas cuia y Kpbuia 3KpaHollliaHa co3faeTcd YacTHYHO Graroja-
P paspexeHuIc HAJ) KPbliOM, 2 B OCHCBHOM — BCJIENCTBHE YBEIHYESHHHA
JABAEHHS MEXAY KPbJIOM H NOBEPXHOCTHIO BOAB. ¥ BeJIHUEHHE OLBeMHON
CHJIBL Kpbita BO/IM3H 3KPaHa MM03BOAAET TPH CPABHUTEILHO MaJOH Mo~
WAaAH KpeIa MONYYHTb NOABEMHYIO CHIY, ofecneyHBaloulyd OTPLIB CYARA
OT 3KpaHa H NOAAePIKaHHEe ero HaJ NOBEPXHOCTHIO BOAHL.

MaKcuManbHOe CONpOTHBEHHE JBIKEHHIO CPelibl IKPAHOMIAH HMeeT B
MOMEHT Mepexofa K pexUMy NoJera u3-3a CONPOTHBAEHHR KOPIYyCca, Haxo-
Asuterocs B Boe. [ToaroMy 3KpaHON/MaH CHAGKAOT CHELUAALHBIM cTap-
TOBBIM JABHKHTENEM WM AN YMEHbilEHHS CONPOTHRIEHHS HOA KOPHYCOM
Co34a10T BO3AYWHYIO NoAywKy. [Tocrynarenbuyio cKOpocTs SKpaHoURaHy
COOBHLA0T MAPILEBHE ABHKHTENH,
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Ynpae/ieHHe N0 Kypcy Ha PeKHMe BOIOMSMELAlOEro IMNABaHHA H
FIKCCHPOBAHMA OCYLIECTB/AAETCA C MOMOLILIO BOAAHOTO PYJid, 2 Ha NoAeT-
HOM peX(HMe — C TIOMOILbI0 BO3AYWIHEIX PyJeH, PACNONOMKEHHbIX B CTpYe
BHHTA. Jlng ynpabiieHHs B BEPTHKAJbHOH MJAOCKOCTH 3KPAHOIMIAH HMEeT

PYJAH BBICOTHL.
JIns peunbix GacceifHOB 5KpaHONMIaHEL IOKA B HAUIel CTpaHe He CTPOAT.

KoutpoawHpie sofpocsl H 3aJaHHA

1. Yto TaKoe XOAKOCTb CyAHaP

2. C yeM CBR3aHO BOZHMKHOBEHHE CONPOTHBJEHHA BOAb NMPH NEPEMEILEHHH CYR-
na?

3. M3 Kaknx COCTABASIOWINX CKJIAZHBACTCA HOJNHOE CONPOTHBICHHE ABHKEHHIO

CyAHa?
4. B geM 3aK/JIOYAETCH [eOMeTPHYeCKoe MojoGHe CYAHA H MOAGAH?
5. Kak noapasgensiior onbuiToBsie GaccefiHel B 3aBHCHMOCTH OT CnocoBa GyKCHpoB-

KH MOZeaH?

6. Tlouemy orpaHHYHBaeTcs CKOPOCTb CYAHA B KaHaaax?

7. Kakne THnbi CYAOB ¢ AHHAMHUYECKHMH NPHHLHIAMH NOLAEPKAHHA Bbi MOKETE
Ha3BaTh?

Fnasa IX
ABHHMTEMN

47. TURB U OCOBEHHOCTH CYAOBLIX ABUKUTENENA

Cydosom dsuscumenem HasbiBaeTcs CNeUHANbHOE YCTPOHCTBO [/ist mpe-
o6pasoBaHHs paGoThl I1aBHOTO ABHraTteis HIH APYTOro HCTOUHHKA 3HEp-
T#H B NOJE3HYIO TAFY, KOTOpasa ofecieyHBaeT NMOCTYIATEILHOS IBHIKEHHe
cyIHa.

K cynoBeIM JABHKHTENSIM OTHOCAT TpeCHLE BHHTH, FpeGHBIe Kojeca,
BOJOMETHBIE H KPLUIBYATHIE RBHIKHTENH,

Tpebrodi sunm npepacrasnsier coGoil rHAPAaBAHYECKHA MEXAHH3M, JoNa-
CTH KOTOPOro 3aXBATHIBAIOT 3a00PTHYIO BOAY H COOGILAIOT eff AONONHHTENb-
HYI0 CKOPOCTb B HAanpaB/ieHHH, TPOTHBONONOKHOM ABHKEHHIO cyiHa. [Tpu
3TOM THAPORKHAMHUYECKHE CHJBI, BO3HHKAIOUHE HA JIONACTAX, CO3AAI0T oce-
BYI0 PaBHONEHCTBYIOUIYIO CHAY, HAa3biBAeMyl0 YROPOM ABHXKHTENH. YTop
ABIDKHTENA NEpefaeTcA KOPNyCy CyjAHAa uepe3 MeCcTKO CBA3AHHLIN C HHUM
YIIODHBIA TIOIIKTIHHK.

Y rpe6HOTO BHHTA € HANpaBASIOUMMH YCTPOHCTBAMM (HacalKaMH)
ynop co3jaercs Kax JOMacTAMH, TaKk H TpyGoil HacaikH.

I'pe6Hble BHHTH -— HanGoJee pPacTPOCTPAaHEHHBIl THR ABHMHTeded.
Onn MoryT uMeTh 2—7 nonacteil, pacnONOKEHKbIX Ha PABHBIX PACCTOAHH-
fIX MO OKPYKHOCTH CTYNHIL, H NPeICcTani AT coboil Hecyinee Kpoiio, ob-
Pa3oBaHHOE YACTHIO BHHTOROM NOBEPXHOCTH.
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B 3aBHCHMOCTH OT KOHCTPYKUMH PpasnHYAIOT CAEAVIOIME THIOLI Tpe6-
HBX BHHTOB: C HEOTBHEMHBIMH JONMACTAMH (UENLHONKTHIE W CBAPHHE), CO
CHEMHBIMH JIONACTAMH ¥ BHHTHK peryaupyemoro wara (BPII).

Ha peunoM oTe iTHPOKO pacrnpocTpaHeHs! HENBLHOMHTHIE TpedHble BHH-
THl, HMEOMHE HAHGOee NPOCTYIO KOHCTPYKUNIO. BHHTH cO CheMHBIMH fO-
MAacTAMH CTANH NPHUMEHATb B IOC/AefHHE FOAbl B TEX CAYYafdX, KOrja no
YCJAOBHAM IKCMAYATAUHH BOIMOKHBL 4acTole NoNoMKH jgonacteil. CpeMHas
JOMACTh HMEET B KOPHEBOM CeYeHHH {uiauell, ¢ MoMOLIbI0 KOTOpOre ee Kpe-
AAT K CTYIHUE.

XapaKTepHCTHKY JI0MaCTH IPeGHOro BHHTA H elHHHYHK{] 3/1eMeHT Kpbina
(cM. maparpad 46) onpelesslOT OJHH H Te Xe CHJBI ¢ TOH pas3Hulel, 4To y
rpe6HOr0 BHHTA PaCCMAaTPHBAIOT CYMMApHBIR YNOP M Pe3YJILTHPYIOMYIO CH-
Ny CONPOTHBJIEHHA BPAILESHHIO BCEX JiomacTeil.

Ecau ckopoctb Haferaioulero Ha BHHT NOTOKa vy (puc. 57), a palHanb-
Haf CKOPOCTL Wr, TO YIOJ aTaKH JAHHOTO 3/ieMEHTA CeUeHHs JIOTACTH &ty ONl-
penesstercss YIJioM MeXJAy De3yabTaTHUPYIoUlell CKOPOCTBbIO Uy K JHHHed
HyneBoil nioAbeMuoit cuabl (JIHIIC). Ioabemuan cuna u cuna no6oBOro co-
OPOTHBJIEHHA CBOAATCH K pe3yabTHpYtowielt cujie Y. OfHa U3 ee npoexuuit
HaeT CHJIY NMOJE3HOro ynopa BHHTa Py, a BTOpag — CHAY CONPOTHBRJIEHHS
BpaINEHHIo R ;. MOMEHT CHIBL R 5;, OTHOCHTENBHO OCH I'peGHOTO BHHTA Npe-
0/lo/IeBaeTCA [VIABHLIM JBHTATeNEeM CYJHA.

'peGHble BUHTH HMEIOT OTHOCHTENbLHO MaJyio Maccy, HefoablIHe pa3me-
PBl, HAKEKHLL B IKCITYATAUHH, HEJOPOFH B H3TOTOBJIEHHH H TI03BOIAIOT HC-
10AbL30BATh GOJNBUSHHCTBO MaNnooG0OPOTHEIX TVIABHBEIX ABHrarteneii 6es pe-
AYKTOpHBIX mepenay; ux KIT/ xocraraer 70 %.

T'pebnvie konreca (puc. 58) HMEOT TrOPH3OHTANbHYIO OChb BpalleHus,
NepNeHIHKYAAPHYIO HANPABJASHHIO ABHXKEHHS, H, KaK NpaBHjIo, pacnosna-
rapTesd no GopraMm cyiHa. ¥ rpefHbX Kojiec cHAa ynopa CO3AAeTCH Ha
nAHNe, KaK Ha Kpulie. [lepemellienne AnHubl co3jfaeT ckay Fy, npoekuus
KOTOPOIl Ha HampaBJ/ienHe ABHXKEHHS CO3MlaeT TOJNe3HBH ynop Py.

JocToHHCTRBO TpefHBIX Konec — gocTaTouno Buicokuii KTV w BoaMmok-
HOCTb CO3JIAHHS 3HAYMTEJNBHOTO YNOpa MpH ManuX ocagrkax. I'peGHbie Ko-
Jleca ¢ MOBOPOTHHIMH TIHIAMH HMeoT HauswicinHe 3Havennsa KI1 50—
60 %. HemocraTkamu TpeGHEIX KO-
Jiec ABJASIOTCA CJAOKHOCTE W [po-
MO3KOCTb KOHCTPYKUMH, OONbLIas
Macca, BHHYXKIEHHOC YBEJHUEHHE
HIHDHHEL CYJHA, YacThle MOBpexie-
HHS, OCOGEHHO TipH JBHXKEHWH Ha
BOJIHCHHH H B JIEJOBHIX YCJAOBHAX.

B sodomemuom dsuscumene
{puc. 59, a, 6) HeobxoAUMad IoA€3-
Had CHAa TArH co3gaercs Gnaroja-
P OPHPAILEHHIO KOJIHUECTBA ABHIKE-
Pyc. 57. Cxema nedctens rpeGhoro HHS, KOTOPOE TQJIYSa€T B BOLOMET-
BHHTA HOM KomnJjekce B3afopTHas Boja.
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Puc, 58. Tipusuen neficTeus (@) u cxema (6) rpefHoro Kojeca ¢ HOBOPOTHHMH MAH-
ftlaMu:
{ — MAHOB; 2 — 3KCUEHTPHKOBLIA MeXauuaM; 3 — chiHgH; 4 — rpeGHoA Ban

Boaa 3acachiBaeTcd rpefGHEIM BHHTOM 4€pe3 PHEMHOE OTBEPCTHE B JHHINE
CyaHa W BHGPAcLIBAETCA C AOBLILEHHOH CKOPOCTbIO HEPE3 HanopHbif yua-
CTOK BOJAOMETHOH TpYyOhl, CO34aBaA PEAKTHBHYIO NOJNE3HYIO CHIY TATH, AeH-
CTBYIOIYIO B CTOPOHY, NPOTHBONMOMOXKHYIO HAMPaB/EHHIO BLIGpPOCa CTPYH.

Ha xonne HamopHo#i uactH BogoOMeTHOH TPYGObl HMeeTCs CHENHanbHOE
peBepcHBHOE yCTpoHCTBO ¢ GanaHCHPHbIM pyneM. [IpuMenenue Takoro py-
Nf MO3BOJSET YNPaBAATh CYAHOM, A TAKXKe JBHraThes 3aiHuM Xolom (3X)
fie3 peBepca riaBHOro ABHraresis Oaarciapfi H3MEHEHHIO HanpaBleHHS
BLIGpacbiBaeMOll CTPYH Bolbl (NONOXKEHME PYJA NPH 3aJLHEM XOAe CYAHa
Ha puc. b9, 6 mokasaHo WITPHXOBOH NuHHEd).

OCHOBHEIMH JOCTOMHCTBAMH BOJOMETHBIX ABHIKHTeNEH ABAAIOTCA CO3Aa-
HHE 3HAYMTENbLHOH NOJE3HOH TATH NMPH MaloH ocajKe CyJlHa, a TAKXKe of-
CYTCTBHE JABHMKYIIHXCS YacTell CHADYXH KOpiyca, 49TO JdaeT BO3M(MKHOCTh
HafEKHO 3AWHTHTL JBHKHTENb OT NMOAOMOK IPH ILIABAHWH CY[HA Ha Ma-
AbIX peKax. '

Puc. 59. Bopomernbii ABMKKETeNE ¢ MOABOARBIM BHGpPOCOM:

I — pyav; 2 — monoMerTRan TpyGa; 3 - 0ceBofl nacoc (rpeGuoll BHHT); 4 — 3alMTnas pellleTxa;
5 — rpeGuofl Ban
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K poeavaamord dsuaxcumean (puc. 60)
npeacrasaser cobolfl Bpamawkiics
BOKPYT BePTHKANLHON OCH JMCK, MO
OKPDYMHOCTH KOTODOFO HAa pPaBHHX
DACCTOSHHAX HAaXORATCH KphLioOO-
pPa3Hnie MOBOPOTHLIE JIONACTH (Y NPH-
MEHSIeMbIX KPHJIbYATHX JBHMXKHTene
GuBaer 4—8 Takux Jonacteil). Baa-
roflaps NOBOPOTY JonacTH obecneun-
BadeTcA ONTHMAABHBIA YIOJA aTakH H
co3jaeTca HEoOXONHMHEA noJe3Hbif
ynop Aswxutend. Jnga sroro Jona-
Puc, 60. Cxema ofpasoBaHus ynopa CTH, HAXORSIIHECH HA MepenHeil no-
KpHAbUaToro JABHIXHTENA

JYOKPYKHOCTH BeAyLiero Koneca,
pacnosaralT BXOAAIMHMH KPOMKaMH

HApyXy, a Ha 3aiHell — BHYTPb. [1pH TakoM JBHXEHWM JomacTeil Bce
HOPM&JH K HHM NepeceKaloTc B OfHOH Touke A — [eHTpe ynpaBJeHHA.
Kamnasa Jonacte Haxofurca B C/OXKHOM ABHMKEHHH: MOBOpayHBaeTcs
BOKPYr coOCTBeHHOH OCH, BOKPYT BepPTHKAJbHOH OCHM pOTOpa M nepeme-
[AeTCsH NOCTYNAaTe/bHO BMECTE € CYHOM.

[1pu ofTekaHuu JONACTH NOTOKOM BOABI CO CKOPOCTLIO ¥y NOJ YINIOM aTa-
KH @.; CO3JaeTcs TMOAbeMHAR CHAA Y ;, MPOeKIHH KOTOpPOH HA HanpaBiaeHHe
JBIKEHHA CYyAHA ZAIOT CHAY NoMAe3HOro ynopa Jdonacrtd P; H cHAY conpo:
THBAeHHS BpamenHio Rj;,. [lepememias ueHwrp ynpaBnaeHHs, HANMpHMEp,
u3 Touxu A B TOUKY A;, MOXKHO OCYUWIECTBAATh NOBOPOT Jonacteil BOKPYr
COGCTBEHHON OCH, TeM CcaMbiM HIMeHAA HanpaBaeHHe H SHaYeHHe CHJbI CYM-
MapHoTro yhmopa JBHIKHTENf, a ClejloBaTeNlbHo, ofecrneynBaTh H3aMeHeHHE
CKOPOCTH JBMMKEHHA CYAHA H €ro noBopoT Oe3 fNpHMEeHEHWH pyniefi, He H3-
MeHSA YACTOTY BPALIEHKS H HANPABJeHHe BPAULEHHS IM1IABHOTO XBUraTess.

Kpbiipuatslie ABHMHTEMH HMEOT GOMbLIYIO MAcCy, CROMKHYIO KOHCTPYK-
UHI0 H YCTYTNAIOT IPeGHEIM BUHTAM N0 3GdeKTHBHOCTH AeficTBUA, NOSTOMY
HX TPHMEHAIOT TOJbKO Ha CYJaX, K MaHeBPEHHOCTH KOTOPHIX NMpexXbABJIA-
10TC 0coleHHO BHICOKHE TpeGoBaHHA (Ha MOPCKMX MOPTOBHWX GyKcHpax,
napoMax H T.A.).

48. TEOMETPHUYECKME XAPAKTEPMCTMKM FPEBHOIO BMHTA

JlonacTe rpe6HOro BHHTA npejcTaBisieT co60il Kpulio, 06pa3oBaHHOE
y44acTKaMu fIBYX BHHTOBBIX NOBEPXHOCTEH.

Ecnu otpesox KD (puc, 61) Bpamats BoKpyr BepThKassHoil ocu 00,
OXHOBPEMEHHO TIEpeMeilas ero BAOJAb 3TOH OCHM, TO KaXKAafd TOUKA OTPe3Ka
ONHUIET BHHTOBYI) JIHHMIO, Hanpumep Touka D — aunuo DCBA. Cobo-
KYMHOCTh TAKHX AHHHA NpefcTaBaser cobofl QUAMOSY0 MOGEPXHOCHTL.
[1pu paBHOMEpHOM NOCTYNATENbHOM M BPALIATENbHOM IBMMEHHH OTpe3Ka
KD noayuaercsi BHHTOBas NMOBEPXHOCTh NOCTOAHHOIO LIATA.
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Brurosyio nunuio ABCD HoBepXHOCTH NOCTOSEHHOTO 11ara MOXHO pas-
BepHYTb Ha nJockocTb. [IpH 3ToM o6pasyercs WwaroBwil YrolbHHK B BHje
(P AMOYTOARHOFO TPEYrONbHHKA, THIOTEHY30R KOTOPOTO #BJISeTCs paa-
BEPTKA YK33aHHOH BMHTOBOW JIHHHMH, 4 KaTETaMH CNYXKHT Pa3BepTKa OK-
PYMHOCTH GCHOBAHHA COOCHOTO LMJIHHADA PaiHYCOM r; H MOJOBHHA IIAara
BHHTOBOM AuaHH 5. lilar ganHoit BHHTOBOH JHHHH Hz— TYTb, KOTOPWI
MMPOXOIAHT B HATpABACHHH OCH TOYKa, B3ATafg Ha BHHTOBOH JIHHHH 34 OAHH
noaHwit oGopor.

Yeon nodsema sunmogoli AunuLU, HA3BIBACMBIN Wd2086iM Y2AOM,

Hyg

tegp= —W (151}

Y rpeGHbIX BHHTOB LUArOBbIA YroJ MEHSeTCA M uMeeT HauGonbliee 3Ha-
YeHHe ¥ KOPHA JIONAcTH, T. €. B MeCTe NMPHMEIKAHHSA K CTYIHUE,

[Npoduab cedenns gonacty MoxeT ObiTh pasnwuHbiM. s rpeGebix
BHHTOB Yaille BCETO MPHMEHSAIOT ABHALHOHHBIH, PEXe CerMeHTHBIH, 4 HHOT-
Ja H 6ojiee Cao¥KHble TPodUH.

JIHHHA nepeceueHHs HaTHeTalOWe W 3acacsiBarolell moBepxHocTeld 06-
pasyer KoHTYp JonactH. Kpomky Jonactu C,CEg, KoTOpas nepeoit BXo-
IHT B BOAY Ha nepeasieM xofy (I1X) cyana, HasuBaioT BXogsieit, NpoOTH-
BOMNOJIOKHYIO KPOMKY — BbiXoAsineii.

[pumensiroT rpeGHbIE BHHTHI TPABOTO H JIeBOTC BpaileHHs. BUHT npaBo-
ro spaiieHus ofeceyHBaeT ABHKEHHE CYAHA BNepe] MpPH BPAleHHH elo
1o yacoBoil cTpenke (BPaBo), BUHT JE€BOTO BPAILEHHN — MPOTHB YaCOBOH
CTPeNKH.

OrHoulenne mwara rpeGHOrO BHHTAa K ero janamerpy H,/D, wazuBaior
HIA20BHIM OMHOUIEKUEM, KOTOPOE MOXKeT HamensiThea ot 0,6 1o 1,5.

S

xri

Puc. 61. Cxema oGpa3oBanus JonacTH rpe6HOro BHHTA
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e ri ] [Macinazb OKPYMHOCTH, AHAMETP
KOTOpOil paBeH XuamMerpy rpeGHOTO
: BHHTa, Ha3blBaOT naoiyadbio Oucka
8uHM, OTHOLIEHHE CYMMB! MOIMAAEH
BCeX JionacTeil K NJIOWAAH AHCKA —
OUCKOBLIM OITHOWEH LIEM:

28y
np:

By == (152)

rae z — 4HCIO Jonacred rpeGHoro
BHHTA; S; — MAomade oAHOH JonacTH,
M3 Dy — NHMaMeTP BHHTA, M.

JnckoBoe oTHOWeHHe rpeGHRIX
suaToB 0,4 —0,7, a ana BUHTOB
OBICTPOXOIHBIX H HEKOTOpHIX chie-
IHaAbHLIX CYJ0B (€I0KOMOB) JOCTH-
raer 1—1,b.

B 3aBHCHMOCTH OT TOUHOCTH o0pa-
GOTKH MOBEPXHOCTH JomacTell rpe6-
Hble BHHTbHI MOJAPA3AENSIOT Ha UeThipe KAacca: OOLYHOTO, CPeXHerc, BbiC-
[ero ¥ ocoboro.

BuHTbl 00b4n020 KAGCCQ YCTAURB/AHBAIOT HA MOPCKHE H peuyHbie Cyia,
71 KOTOPbIX CKOPOCTb He ABJISiercs olpelefsioulEM NapaMeTpoM.

[Maccaxupckie BogoH3MelAIOI[He peyHble CYAd CG CKOPOCTHIO MeHee
27 xm/y oBopynoBansl rpefHRIMH BUHTAMH cpeduezo Kaacca, Ha puifonpo-
MBIC/IOBBE CYJa HEOTPAHWUEHHOTO paifloHa MJIaBaHWfA, a TaKKe Ha cyid
o CcKopocthio 27-—44 xM/4 YCTAHABAMBAIOT BHHTHL  8bICUIC20 KAGCCA,
a Ha cyla JaHHOTO THNA CO CKOpOCTBIO 45 KM/4 H Gosiee — BHHTLI 0cob020
Kaacca. BeneldcTBHe MOBbHLEHHA YHCTOTH 06GpaGoTKH noBepxHocTedl N1o-
nacreit rpeGHbIX BHHTOB BO3MOXKHO CHHMKEHHME MOLHOCTH [MaBHHIX JBHTA-
Teaeli o 10 %.

[Tocne W3roTOBNEHHUA BHHTA €r0 IVIaBHYK XapaKTEPUCTHKY — iar —
H3MEPHIOT B HECKOJNIBKHX CEUEHHAX C MOMOLUIbI0 CHelHanbHbIX npubopos —
1ATOMEPOB, KOTOPHIE NO3BONAIT OJHOBPEMEHHO H3MEPHTD YFofi o, H
MoJbeM BUHTOBOH MHHUHM Ry (pHC. B2) MexIY TOUKAMH M H 11, MPOHIBOJIBHO
B3ATHIX Ha JonacTH. [loc/ie COOTBETCTBYIOLHX H3MepeHHfl miar ceyeHHs
H; pas HarHeraTenbHofl MOBEpXHOCTH JIONACTH BHHTOB CpejKerc # ofuu-
HOTO KJAACCOB OMPEAENHIOT INA JAaHHOI'O PAfHYca 7y:

36
= O 1, (153)

ful

Pue. 62. Onpenenenne mara rpeGHoro
BHHTA:
{ —cTynuya; 2 -— aonacth

49. B3AMMOJIEWCTBHUE MPEBHOIO BMHTA C KOFMYCOM CYBHA

B peaabHuiX ycnoBMaX paBoThl CyZHa rpeGuHol BUHT HaxoXHTCH BOJIH-
3H KOpIyca ¥ BaaHMmoeHcTByeT ¢ HEM. [HapogHuaMudecKoe B3aHMOReHCT-
BHe rpeGHOTO BUHTa H KOpNyca NPHHSATO Pa3leNfATh HA ABE COCTARJIAKOMIHE;
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BJAMSAHUE TIOTOKA BOJBI, CO3XRABAEMOro KOPLYCOM CYAHA, HA PaloTy BUHTA,
Bo3feiicteie faboTaloulero rpe6HOro BHHTA Ha O6TEKaHHE XUIKOCTBLIO KOp-
MOBOIl OKOHEYHOCTH, a C/1e]JOBATENbHO, HA COPOTHRACHHE BOALI ABHKEHHIO
CyfHa.

3a nBmKyLIHMCH cyaHOM ofpasyercs NONYTHLIA MOTOK, CKOPOCTL KOTO-
poro npeactaeader caboll pa3HOCTb CKOpocTel IBHKeHHA CYAHA H NOTOKA,
HaGeraionlero Ha rpefHOH BHHT.

OrHoweHHe cpefHell CKOPOCTH MONYTHOTO NOTOKA K IOCTYIATe/]bHOH
CKOPOCTH CYHA HA3bLBAIOT KOIhPuUYUERMOM NONYMHO20 NOMOoKA:

Av _ v—va

= — = —, ©(154)
v [

rae Av — CKOPOCTs NOOYTHOrO MOTOKa, M/C; U — CKOPOCTb CYAHA, M/C; Uy —
CpelHAA CKOPOCTb ITOTOKA, M/C.

N3 soipakenns (154) enenyer, 4To CKOPOCTb NOTOKA B INCKE BHHTA CBA-
3aHa CO CKOPOCTBIO CYJHA 3aBHCHMOCTbHIO

tn=v (1l —w). {155)

3nauenne KoddxpHilHeHTa MONYTHOTO TIOTOKA 3ABHCHT OT POPMBS H NOJ-
HOTB KOPMOBOH OKOHEYHOCTH, CTeNeHH IIEePOXOBATOCTH OGIIHBKH H paclo-
JIOMKEHHA PefGHOTO BHHTA OTHOCHTENbLHO KOpIyca. ¥ OJHOBHHTOBHIX CYJOB
kosdduurenT nonyTHoro notoka paeed (0,24—0,35, v ABYXBHHTOBHIX —
0,15-0,2.

Hannuwe HepaBHOMEPHOTC TMO JHCKY BHHTA HOMYTHOI'O MOTOKAa NPHBO-
AHT K 3HAYHTENbHLIM KOJe6aHHsAM YNopa H MOMEHTa BHHTA, & CJ1e10BaTeNb-
HO, CMoco6CTBYeT NOSABJIEHHIO BHOPALHH CYAHA.

Pa6oralomyii rpe6rofl BRHT coo0UiaeT JONCNHHTENbHble CKOPOCTH OK-
py}aomed JXHMIKCCTH H YBeNHYHBAET CKOpPOCTb NOTOKA, O0TEKawllero
Kopnyc. B pesynnTaTe MosBAfETCH JNONOAHHTENLHAA CUna, AeficTByOLAn
Ha KOPNMYC B CTOPOHY, OOpPAaTHYIO ABHKEHHIO CYAHA, BGI3LIBAIOIMAA YBEIH-
HeHHe COMPOTHR/IEHHS BOAH JBHKEHHIO. DT0 JONCJIHATEbHOE CONPOTHBe-
HHE Ha3bIBAT CLAOLH 3ACACHIBAHUA.

dasn Toro utobul obecneudTs CYAHY 3aJaHHYIO CKOpOCTb, CHJAA ynopa
Tpe6HOrc BHATA JOJAXHA GHITh GOJbLE CHITLL COTIPOTHBAEHHA BOAB! ABHIKE-
HYIO CYIHAa Ha 3HAYeHHE, PABHOE CHJIe¢ 3aCaCHIBAHKA,

P,=R4AP, (156)

rge R — cHJa CONpPOTHBAEHHSR BOAH ABHWeHHW cyana, KH; AP — cuaa 3aca-
cesannd, KkH; P, — nofesuas tara rpeGuoro punta, kH.

OrHollleHHe CHABLI 3aCaCHIBAHHA K YIOPY BHHTA HAa3WBACTCHA KOIPpuiji-
CHAIOM 3ACACHISOARIA .

by = -, (157)
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OTKYJa cHJia ynopa rpeGHOTO BHHTA
P,

P= -

(158}

[Tonesnan cuna rpeGuoro BHHTA
Pe=P (1-~k). (159)

dnsa  onHOBHHTOBBHIX cyloB %k = 0,15-+0,18, a1 ABYXBHHTOBBHIX
k = 0,08=0,19.

50. KABUTALUUA TPEBHOITO BHMHTA

Kagsumayus — HapyieHre CIICUIHOCTH BHYTDPH XKHIKOCTH, T. €. obpa-
30BAHHE B KaNe/ibHOA MKHAKOCTH MoJiocTeil, 3aMOJHEHHHX ra3oM HaH na-
poM.

Kasutauus 3aHumaeT ocofoe MECTO B YC/IOBHAX PaGoThl rpeGHoro BHH-
ta. OHa BO3HHKAeT BCJEACTBHEe THAPABTHYECKHX YAAPOB B CBA3H C KOH-
AeHcauuell napos, ofpa3yiompXcs B 30He paloThl BHHTA. KaBHTallHOHHAA
HOJOCTEL (KaBepHa) npejcTaBiasier cofoll ofbeM, 3aNojHeHHLIH napamMyi Bo-
ABl M pacTBOPEHHBIMH B Hell razamu. KaBHTauus BO3HMKaeT B pe3yJbTare
MECTHOTO YMeHBLUIEHHS JABMeHHA HIKE KPHTHYECKOro 3HAUeHH: (I8 pe-
aJbHOH JKMIKOCTH OHO NPUGAH3UTENLHO PAaBHO JABJEHHIO HaCHIILEHHOTO
napa 3TOi KHIKOCTH NPH JaHHOH TeMnepaType). 3TOT Npouece HAILIBAIOT
XOAOORUM Kuneduem, Tak Kak B 30He pa3pemeHHsi HaGiioRaercs napoo6-
pasoBauye BOMH NPHM TeMnepaTypax okpyxawulefi cpeinl. IloBepxHocTb
JONACTH Pa3pywaeTcs OT THAPABJHYECKHX YIApOoB IPH 3aXJONLIBAHHH Ka-
BepH BCACACTBHE KOHJEHCALWH NMapos NPH YMeHbilleHHH pa3pexeHHs.

Bnrsinve KaBHTAUHH ONipelessieTcs cTenenbio ee pa3BuTHa. [lpu Gonb-
oM NOJOXKHTENBEHOM YIVIEe aTaKM KapepHa PasBHBaeTCS OT BXOAAleR

KPOMKY, 33XBaThiBaf YacTh Npoduas

? HI¥ Bech NpodHib 3acacuiBalomed

a) nosepxHocTH (pHc. 63, a). Tlpu cun-
JKeHHH Yyria atakH [0 3Ha4eHHH,

ONH3KMX X HYJEBLIM, 30HA KaBHTa-

2 IHH Pa3BHBAETCA B CpefHefl uYacTH

(] Ha 3aCachiBalOllell TIOBEPXHOCTH H Y

: 1 BXOJfLIeA KPOMKH HATHeTaTeibHOf

6) noeepxHocTH (puc. 63, 6). Mo Tex

0p, NOKA KaBepHa pacrosaraeTcs B

npefejax npoduis, Ha JONACTH Ha-

2 6M0ZAI0TCA CYUIECTBEHHBIE paspyue-

HHA OT 9PO3NHH M NPOUCXOAMT HE3Ha-

Puc. 63. 3ond nosBnewH# KABHTAUM-  YyTEJSbHOE H3MEHEHHE PHAPOAHHAMH-

‘:“;’“"Bfﬁa“n":“i:"a“g’ ocrs xo. TECKHX  xapakTepucTrK. JlatbHedi-
*a P AR MOBEPXROCTH XPET Iilee yBeNMUEHHe CKOPOCTH oOTeKa-
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HHSl BbI3bIBAET PA3BHTHe KaBEePHHI C 3aMhIKAHHEM ee B IOTOKe 3a npodH-
Aeym. [1py aTOM 3p03HA CYNECTBEHHO CHHIKAETCSH, HO yxynmalo'rca rHApO-
AHHAMEYECKHE XapaKTepHCTHKH (KI1T) BunTa.

IIpn KaBUTaHOHHON 2PO3HH CHaYalja Ha JIOTACTH NMOSABJIAIOTCA MeJIKHE
60po3/IKH, 3aTeM Pa3BUBAIOTCA IMYGOKHE PAKOBHHH, H3 KOTOPBIX BBIKPO-
IUHBAIOTCHA KYCOUKH METaJla, YTO MOMeT NPHBECTH K PA3pYIUEHHIO Jofna-
cTH. B 3aBHCHMOCTH OT MeCTa PachojOMEHHA NMOBPEMJIEHHH HaA JIONAcCTH
3pO3UR MOMKET ObITL KOPHEBOH, KPOMOMHOL W nepueputinod.

Ilpn npoekTHpOBaHMH TPeGHBIX BHHTOB GOJBLIKHCTBO HMX JAEJAlOT He-
KaBHTHpYeMuMH. ECAH 3TO He yjaercs, TO CTPEMATCH YMEHbLUIMTHL BAHA-
HHE KaBHTAUMOHHOH 9po3uH. C 3Toill HeNbi0 M3TOTOBASIOT BHHTH H3 NpOY-
HbBIX MAaTePHANOB C HH3KOH 11ePOXOBATOCTHIO NMOBEPXHOCTH JonacTed. Tak,
YCTAHOBKA Ha PeYHBIX cyjax rpeGHBIX BHHTOB H3 HH3KOJIErMPOBaHHOM cTa-
JI# BMECTO YIVIEPOJHCTOH NO3BOJSAET YBEJHYHTL CPOK HX clyxObl 8 lBa
pa3a.

B orienbHux ciyuanax, nanpumep aia CIIK, ¢ ueawlo JoCTHXReHHA MaK-
cumanbtoro KITJL BHHTa NMPHXORUTCS NMPOEKTHPOBATh €ro paGoTy B KaBH-
TaUHOHHOM pexxkuMe. [1pH 3ToM 6:1aroAaps YReJTHUEHHIO AWCKOBOTO OTHOLIe-
HH5 (MPYMEHEHHe WHPOKMX JonacTeil) YMeHbILAT OTHOCHTEJIbHYIO TOA-
LKHY CeYeHHA, a CIEL0BaTeNbHO, CHHIKAIOT Paspe)keHHe Ha 3acachBaloined
MOBEPXHOCTH, YMEHbIlas BJHSAHHE 3PO3HH.

Huoraa npoekTHPYIOT CynepKaBHTHPYOILUE rpeGHme BHHTHI, KaBep-
HN Y KOTOPBIX 33MbIKAIOTCS Aa/IeKo 3a npoduaeM Jonacref, yeM CyILecT-
BEHHO CHHIKAIOT 3PO3HIO.

51. MPEBHLIE BUHTBI B HAMPABNAKOWMX HACAAKAX

J1A peuHEIX rpy30BBIX TEMIOXOAOE GONBIIOrD BOJOH3MEILEHHA HIIH OYK-
CHpoB-TONKauel, paGoTaoix ¢ SONblUETPY3HBIMH COCTABAMH, T, €. B TOM
cayuyae, Korga Tpebyercs co3kaHHe 3HAUMTENLHOTO YHOpa NpPH OrpaHH-
YeHHOM JHamerpe rpefHOTO BHHTA, 1eeco06Pa3HO MPHMEHATL HAINPaB-
JA0ULHe HACANKH.

Hanpasasowan nacadka npeictabiseT cobofl Koableofpa3noe Teno,
HMeloIee a3pOoJHHaMHUeCKHI NPohUb NPOAONbHEIX ceuenuil. HanGonbinan
TOJMMUMHA HACAJKH PacnojoKeHa TPHOIH3NTE/BHO HAa paccTosHHH b/3 or
Bxoasme# xpoMky npoduns {puc. 64). Xopaa npodunsa umeer neSoJibiloH
MOoABEM IO HANPABJAEHRIO K BXOXHOMY CEUeHHIO RacajKH, No3ToMY IVIOULaAb
BLIXOJHOrO CeYeHHs HAcaJKH nonydaercs Gosbile IJIOILAAH BXOLHOrO Ce-
4eHHS. _

BuyTpu wHacagku B Haubojiee Y3KOM MecTe pacnojomed rpeGHoi
BHHT ¢ HeGOJIbLIMM 3a30POM MEXAY KPOMKofl JonacTH u Hacajkofi. Ma-aa
MaJoro 3ajopa MeXAY BHHTOM H Hacafko# naouajnb ee pabodero ceyeHus
NPAKTHUECKH He OTVIMYAeTCH OT NJoulafM AHCKa BHHTA, CedenHe HacajkH,
B KOTOPOM PacIIO/iOKeH BHHT, J@/JUT ée Ha ABe YacTH — BXOAHYI0 H XBO-
CTOBYIO. |
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v Hanpasasioutie Hacaaku ycra-
HABJAMBAIOT [BYX BHAOB: HEMOABHK-
Huie H nopopotHele. [locnepuue on-
HOBPEMEHHO CIYXAT OCHOBHBEIM Op-
rauoM Yyhpas/leHHs cydHoM. B pe-
ay 3yabraTe B3auMmoledcTBHA rpefHoro

BHHTA ¢ Hacagkoil noswinaercsa KI1,

BHHTA H BO3HHKAeT AOTMOJHATENbHbIH
s noJe3Hbl ynop KoMmnjiekca, coafasa-

eMiiil Hanpasnsoleil HacalKoR.

Bnaropaps crneunanbHoMy Npo-
jumo HacagxH Notox Bojbl ofTexaer
ee MojJ HEKOTOPEIM YIVIOM &, NOJAOGHO
3JIeMEHTY Hecylllero Kpelia. BosHu-
KaeT noabeMmHas cuaa AY, nedier-
BYIOIIAS NEPIEHAHKYAAPHO CKOPOCTH
notoka v;. IlpoekiHs paBHOJeHCT-
pywoueii AY uHa manpasnesue ABH-
JKEeHHS CYAHa Apelcrasnser Iono-
Pue, 64. Cyunn, mosHMgalOUIHe Ha Ha-  HHTEJABHYIO CHAY Ynopa — CHAY YNO-
npaBasiomeil  Hacaake npu  pabore pa Hacagku AP,
rpebioro BHHTA Papuanbcaue COCTaBJIfIIONLHE

AY a5, KOTOpHIE f€HCTBYIOT B pa3-
JIHYHBIX NPOAG/IBHHX CEYEHHAX, B3AaHMHO YpaBHOBeMIHBAWOTCA (Y 5oy =
= () # BBHI3LIBAIOT JHIWb CXKATHE KOJbUZ HACANKH, BOCMPHHUMaeMoe ee
KeCTKofl KOMCTPYKIMeH, W Ha JABHMEHHe CYAHA He BJHSIOT.
Hone3nas cuna ynopa BCero KOMIJEKCAa BHHT — HacajlKa
Py=P, AP, (160)
rpe Py — cuaa ynopa Buuta, kH.

YcTaHoBKa BHHTOB B HanpaBsOWMX HACAAKaxX A/ Peysbix TosKaueii
Tanos «kMapmwan Baoxeps u OT, ABHKUTENBHBIN KOMILTEKC KOTOPEIX pa6o-
TaeT C OTHOCHTE/IbHO BLICOKHMM HArpy3KaMmi, NOBLIMIAET CHIY YHOpa TOAKa-
4a n0o 20 %. TlpumeHense e HacaJoK Ha rpysoBbIX TensoxoAax THOA
«Boaro-Jlon» noBbiulaeT HX cKOPOCTL Ha 5—8 % NpH 3aJaHHON MOLIHOCTH
TRaBHLIX Asuratesiel. [Topuunenno sdheKTHBHOCTH KOMILIEKCA BUHT — HA-
cajika crnocoGCTBYeT JOCTATOYHO MAJKI 33a30p MeXAY JONacTAMH BHHTA H
HAcaAKoH, NPENATCTBYIOMIHI MEpeTeKaHHio BOAH ¢ HaTHETalomell CTOPOHb!
KOHIEBHX CEYeHHH JIonacTH Ha 3acacHBAIOMYI0. 3TO CHWKAET KOHLEBble
TIOTePH, BO3HHKAOUIHe NPH paGoTe BHHTa H 06YCJA0BAeHHBE BHIPABHUBAHH-
€M JaBleHHd Mex]y ofeHMH CTOPOHAMH JIONACTH BOIH3H ee Kpas.

KpoMe moBbillelMst Npony/ibCHBHHIX KAyecTB CYAHA, Hampasistolixe
HacajKH YMeHbLIAIOT Ppa3MuiB Geperos U JHA KaHZNOB, NPEAOX PAHAKT BUHT
OT TOBpEeXJeHHH NPH CONPHKOCHOBEHHH € JAHOM H YAApax O NJaBaloiiue
npeaMeTst ¥ GHTHI se].
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52. COrNACOBAHME PABOTLI FPESHBIX BUHTOB
W TAABHBIX ABHUIATENEA CYAHA :

Pat6ora rpe6uoro surma guxcuposannoeo waza (B®IL) cyuraercs cor-
JlacoBaHoil ¢ paGoroil ABATaTend, eCc/lH MNpPH PAacueTHOH CKOPOCTH CYAHA
Upagq ABHIATENb PASBHBAECT HOMMHAJbHYIO MOIRHOCTE Ny MPH HOMHHAMb-
HOM YacToTe BpalledHs BaJIa My,

Ecau npH HOMHHANBHOMA MOLWHOCTH ABHFATENA rpeOHON BHHT pa3BHBaeT
YaCTOTY BPAIEHHA MEHbLIE HOMHHAIbHOH (N < fygy), TO BHHT HA3HBAIOT
eudpodunamurecky manceasim. TIpu 3TOM, HECMOTPH HAa HeJOHCNONB3OBAHHE
MOLIHOCTH, ABATaTeNb GYAET NMeperpyKeH, ecli He YMEeHbIIHUTb €ro YacToTy
BPALIEHHA A0 3HAUeHUS, MEeHbIIero yCTAHOBHBLIErocHd.

B ToM cayuae, KOTfa MpH JOCTHXKEHHH HOMHHANBHOH 4acTOTH Bpalle-
HHAL Ry, ABHraTeNb paGOTaeT ¢ MOUIHOCTbIO, MeHbillell HOMHHANBHOM
(N < N, gp), TpeGHON BHHT CUHTAETCHA 2UOPOOUHAMUMECKU ACSKUM.

Ha cynax ¢ B®I nonxoe ucnonb3oBaHHE MOLIHOCTH COOTBETCTBYET
JIHIIb OXHOMY DexHMY JABHiKeHHf. Brifop pexuma u 3arpayuBaemas Ipu
3TOM MOUIHOCTD ABJSIOTCH ANS KAXJOro THIIA CYA0B CrelHalbHOH TeXHUKO-
3KOHOMHYECKO# 3afaveii. Pemenue ee mosponsier o6ecneusTs CpeiHHe CKO-
POCTH CYZHA HaA SaﬂaHHOﬁ JIHHHH ABHIKEHHHA, HE NONYCKaf MePerpyaky IBH-
rarenedi.

B npouecce akcnayatankk oGOCHOBAHHHE PEXHME JBHXEHHS Lele-
coo6pa3Ho ONpefeATh Mo rpagHKaM, Ha3bBaeMBIM x00086iMU XapaKmepu-
cmuKamu, WY nacnopmusimy ouazpammany (puc. 65). B Bepxwueit wactu
rpadHKa MOKa3aHb KPHBBE CONPOTHBIEHHS BOAM AN PasjiHYHbIX PexH-
MOB JIBHKeHHS cyAHa. KpHBbIX MOXeT GbITb MHOFO, HO HX MOXHO pasjie-
JIKTh HA TPH T'PYNOB: R — pacueTHH pexxuMm, R; — c neperpyskoil H3-
32 BJIHAHHSA MENKOBOLBA, R, — ¢ HeJOTPY3KOH, B TOM YHC/E TOPOMHEM,
3neck ke M3o6paykeHs KpHBHE 3¢-
dexruBHOl cHibl ynopa P, Koro- A
pblif MOXeT OwITb CO3JAH TpeGHEIM K
BHHTOM NpH pafoTe ABUTAaTelIR MO
orpanuuuTesnvroil (BHewrefl) xapak-
TepuctHke P, npk P = consi, a
TAK¥Ke TpH padoTe no perynsiTopHOR
XapaKTepHCTHKe NPH HOMHHAJbHOH
YaCTOTe BPAIUEHHS M,y M Ha RONe-
BHX pexHMax npH n; = 0,5 ng,,,
ny, = 0,6 Ny, ¥ T. A

Ha umkueii nonoeuue rpaduxa
NpPHReJleHbl 3HAYEHUA MOIEHOCTH, MO-
TpeOHOA A paGoTH rpeGHOro BHH-
T4 Ha 3afaHHoM pexxume. KpuBas ey
N. npu P = const coorBercrayer
Pagm'e ABHIaTeJifl HO OTPAHHYHTENb-  pyc 65, XomoBble XAPAKTEPHCTHKH
HOi XapakTepPHCTHKE, a CEPHA KPH-  cyaHa
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Puc. 66. I'pe6Hoil BHHT peryaupyemoro mara:
| — ofitekartens: 2 — gonactis

Belx N — pa6oTe 110 peryasTopHOfl XapaKTepHCTHKE MPH My, Y Ha JoJe
BbIX pEXHMAX.

Ipadukn 130T BO3IMOMHOCTE NPaBWILHO BLIOPAaTh YacTOTY BpALIEHHSA
BaJa JBHrareds, oDecileyHBaOly0 3aJaHHYI0 CKOPOCTb, H OUEHHTh MO-
TpeGAAeMYI) TPH 3TOM MCILIOCTE, PacCMOTPUM HECKONBKO NPHMEPOB.

CKopocTb cyaHa npu JAe60i 3arpy3ke onpefeasiercss ycaoeuem P, == R. Ecan
3arpy3Ka cyAHa H YCROBHA J1aBaHHA COOTBETCTBYIOT CONPOTHBAEHKIO R (cM. pHc. 65),
TO NPH MOJAHOM HCMOJAb30BAHHH MOULHOCTH N 4o, CKOPOCTH GYZET .

YUtoOGul mpH 3TOM e 3arpyske (KpHpaa R) CKOpoCTh 6HJA paBHoi v;, HEOGXOLHMO
YCTAHOBHTHL WACTOTY BpalleHHs Bada apurareas n = 0,6n,,,. Tlpn 3Tom rpebuoi
BHHT OyieT noTpefAATs MOUHOCTE Ny, YTO ONpefensdloT No HHXHeR NoNOBHHE rpadH-
Xa,

Ecau cyaHo oxa3abiBaeTcst B $oJiee TSKEAbX YCJAOBHAX NJIABAHHUA (KPHBas CO-
NpoTHBAEHHA R}, TO rpe6HOil BHHT GyAeT MMAPOAHHAMHYECKH THEbM, U AJs HC-
KJIOYeKHS TepPerpy3KH ABHrateis 4acToTa BPalleHHH He LOJIKHA NPeBHINATL BeJH-
YHHBL M.

{Tpu nnaBaHuK cyZHA B PeKHMeE, COOTBETCTRBYIOWEM KpHBoil Ry, BHHT Oyier ruj-
PaBAHYECKK JerkuM. MAKCHMANbHAS CKOPOCTb MOMXET OblTh Uy NPH HCMOAB30BA-
HHH MOWHOCTH N

O1leHKa COOTBETCTBHA rpeGHOTO BHHTA MOXET GbiThb NMOJAYYeHa TObKO B
pesyjbTaTe XOAOBLIX HCOBITAHHH cyiAHa. B XoZoBble HCOLITAHHA BXOAAT
CKOPOCTHHI® H TATOBEIE JUHAMOMETPHUECKHE HCMLITAHHA.

Cropocminbie tcnotmanus TPOBOJAT ANA TMONYYEHHS JAHHBX O MAaKCH-
MaJIbHOH CKOPOCTH CYAHA Ha THXOH H rJyOoKoH BoJe NpH HCNOAb30BAHHH
MNOJIHOH MOIIHOCTH [J1aBHbIX EBHrateneil. CKOPOCTb CYAHA H3MEpHIOT Ha
MEPHLIX AHHHAX, KOHTPOJLHbLIH YUacTOK KOTOPBIX OrpaHuH4eH GeperosbMH
creopami. [1pu BoiGope MepHOH JHHHYM HEOOXOZHMO YUMTHIBATL 3ALLHILEH-
HOCTb YYacTKa OT OCROACTBYIOULHX BETPOB H MyGuuy dapsartepa, 4To6HI
HCKJIOUHTDL BJAHSHHE MenKoBonbA. O6A3aTeNbHOe YCI0BHE — JOCTATOUHOE
APOCTPAKCTRO N0 060MM KOHLIAM MePHON JIHHUH JJIS CBOOOLHOTO Pa3BOpOTa
CyJHA MOC/ie OKOHYAaHHA npofera Ha MepHOH JMHHM H ero pasroHa Jo
MAKCHMaJbHOR CKOPOCTH Nepel BhIXOJAOM Ha NepBhie CTBOPHI.

i12



- Tszogbie OuHaMOMEMpPUYECKUE UCHLIMAA LA TIPOBOAAT Al HAMEPeHHd CcH-
Jbl TATH HAa rake GYKCHPHOTO cyfHa, GYKCHPYIOEro cocTas, NpH pasfiuy-
HOH vacrtore BpauleHus ABHTaTeN. CHIIY TAFM HA TaKe H3MepAIT AHHAMO-
MeTpoM. TakHM HCTIBITAHHAM NOABEPralT GYKCHPHbE CYAa H JIEJOKOJHI.
C lenbio HCKJIOYEHHS BAHAHMS paboThl TpeGHEIX BUHTOB HA CONpPOTHBIE-
HMe cocTaBa AJIHHA OYKCHPHOTO KaHaTa TPH HCMBITAHHAX AOMKHA ObITh
He menee 150 wm.

[Tonroe ucronb30BaRHe MONIHOCTH TVIABHLIX JABHrarteeil NpH pasiuy-
HBIX YCJOBHAX NJIaBaHHUA BO3MOXKHO JIHIIL B c/lydae NMPHMEHEHHS rpeSHbIX
BPII, koropble Mo3BOAAIOT NPH HEW3MEHHON YAaCTOTe H HAaNpaBJeHUH Bpa-
lueHHs TpeGHOTO Balla MOCPEACTBOM [IOBOPOTA JoNACTell H3MEHATL CKOPOCTH
Cy/lHa OT MaKCHMaJbHOW Ha nepepHeM Xxoay (puc. 66, a), 1o nynesoii
{puc. 66, 6) u ocymecTBiATL 3aAuul xoj (puc. 66, 8).

Cyna ¢ BPII umeloT noBuitiieHybie MaHeBpeHHble KauecTsa. Hecmorps
Ha yBeTHYEHHYIO Maccy, CJIOMHOCTb KOHCTpYKUKH H Menblnnii KITI na
pacueTHoM pexume no cpaBHeHnio ¢ BOII, suuTy perynupyemoro mara
NPHMEHAOT HA MOPCKHX CYAAX DA3JHYHBIX KJIACCOB, HAa PEYHLIX CyAax ux
NoKa He MPHMEHAIOT KH3-32 CIOMHOCTH KOHCTPYKIHH, a ¢/Ief0oBaTe/bHO,
H 3HAYMTeJNbHOH CTOMMOCTH.

KOHTpOAbHbE BONIPOCH H 32ZAHHSA

1. HasoBuTe THNB CYNOBHX JABHXHTeled,

2. UYto Takoe AWCcKOBOe OTHOWeHHEe rpeGHOTG BHHTA?

3. Hro Takoe reoMeTpHUYeCKHH MIar BHHTOBOH JHHHH ¥ KaK ero OnpeiesHTh?

4. HNaiite onpenedeHHe KaBHTALHH.

5. Kax BAnsieT nanpapafiomas Hacalka Ha NOJNE3HYI0 CHAY YNopa KoMnjiekca
TpeGHOH BHHT — Hacajlka?

6. Kaxoft rpefHoil BHHT HasbBalOT THAPOAHHAMHYECKH THAMe oM, a KaKoif—
THAPOAHHAMHYECKH JeTKHM?

7. Kakne npenMymecrBa uMeeT rpeGHOfl BHHT peryJAHpyemMoro mara?



Paspgen BTopo#

' YCTPOWUCTBO, OCHOBbI NPOEKTUPOBAHMA
M NMNCCTPOUKM CYAOB

Fnasa X
KOHCTPYKUMM KOPNYCOB CYAOB

33. NOHATHE O NPOYHOCTH KOPNYCA U EE HOPMHUPOBAHHWE

[Ipotnocmy  Kopngca onpeflenisier crnoco0HOCTh CYAHA BOCINPHHE-
MaTh JeHCTBYIOUIHE B MPOLECCe SKCIYATALMH HATPY3KH, HE Pa3pylUascs.
JlAs OUEHBKH HPOYHOCTH CYAHA ONPEle/siOT BHEIIHHE HATPY3KH, JeficT-
BYIOLIHE HA KOPIYC, HanpsXKEeHUsl B Pa3fHUHBIX Han0oJlee HATPYMKEHHBIX
€0 3/IeMEeHTaX H CONMOCTABAAIOT HX C HOPMATHBHBIMH JIONYCKA€MBIMH 3HA-
yeHnaMH. Eciy rlonyuenHble pacueToM HanpsiXKeHHS He NPEBHILAIT J0-
NycTHMOE, TO IPOYHOCTL KOpnyca cHHTaercs ofecnedenHoii. Ilpu stom
OYeHb BaXCHO, YTOOBI TIPOYHOCTHL KOpnyca Oblna XOCTATOUHOH NIPH MHHH-
ManbHoH Macce. Kopnycel peuHnX CYAOB pacCUHTHBAKT B COOTBETCTBHH ¢
[TpaBunamu Peunoro Peructpa PCOCP.

Ha xopnyc asmkyuierocss cyJAHa MOTYT JeHCTBOBaThL TOCTOAHHBIE M
cAyuaiivple Harpy3aku. [focmossnnse Hazpysxu, DeHCTBYIOU1He B TeueHHe
BCEro NEpPHOAA IKCILAYATAIMH, — 3TO BEC KOPIycd, HaACTPOEK, CYAOBBLIX
MEXaHH3MOB H NPHHATOrO IPy3a, CHIB NMOAJAEPKAHUS H CHIbl CONPOTHBIE-
HHA BORBl ABIKeHHIo cyaHa. Cayuaiinele Hazpysku BO3NeHCTBYIOT HA Kop-
nyc B TeUeHHe KaKoro-JHG0 NpoMexyTKa BpeMeHH H BOSHHKAKOT NpPH yAa-
pax BOJIH, NOcajKe cyAHAa Ha Mellb, CTOJKHOBEHHU CYI0B.

Hdas ynpolleHns pacyeToR jefiCTBYOILHe HAarpy3KH YCJIOBHO JIeJAT Ha
JABe KaTeropWH: Bui3piBawoinue oOWMH H3ru6 Kopmyca WJAM MeCTHHIH H3-
THO OTIENbHBIX €ro 3JeMeHTOB.

Ilpu nnaBauuH Ha THXOH Boge M3MHO KOPNYCa BHIBHIBAETCHA HEPABHO-
MEPHOCTHIO paclpefesieHHs Mo AJUHE CYAHA CHJ TAXKECTH M CHA HOAuep-
Kauks. [INs NOCTPOEHMs 3MIOPHI BECOBONH HATPy3KH ¢, (puc. 67, a) npr-
HHMAIOT, YTO CHABl THMECTH, AeHCTBYIOILKE B JIpefienax KamIoH TeopeTH-
HeCKOH LINALMH, PacNpefe/ienbl PaBHOMEPHO. HAueHHEe STHX CHJ paccuu-
THIBAIOT AJfl KaxKAOH UIMAUHH OTAENLHO C YUETOM BCEX COCTaBJASAIOUIHX.
Cunsl NoAfep:KaHUa pacnpeienfioTcs no AJHHe CyAHA NMPONOPLHOHANBHO
NOTpYXeHHBIM TIOULafAAM LIMAHTOYTOB, YTO H OTPa)<aer 3Mpa 3THX CHl
G u.

[TonyyeHHYIO CTYNMEHYATYIO HATPY3KY, PABHYIO PA3HOCTH CHJ TAMECTH
H CHJ TIOMUIEPXKaHHA, Ha3WIBalOT snopod Hazpysku cydura q (puc. 67, 6).
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Prc. 67. 3mope HAFPY30K, BE3HBAIIIAX OGMWHA H3rHO KOpIyca

Mo Harpysxe cyZHa BBIYHCISIOT CPe3bBAIOILHE CHABl Fup H H3THOAOWLHE
MOoMeHTH My, AeficTBylollHe HAa KOpPIYC NMPH IWIABaHHH HAa THXOH Boje.
Hx onpenensiioT COOTBETCTBEHHO KAK CYMMY CHJl HJIH CYMMY MOMEHTOB,
B3ATHIX CJleBa M/ CiPaBa OT pACCMaTPHBAEMOTO CeYeHHs. JHAYEHHE H 3HAK
H3THGAIOIETO MOMEHTA B KaXKAOM CENEHHH KOPIIYCa 3aBHCAT OT XapakTepa
pacnpefeneHHs HArPY3oK no AnuHe cyAHa. OueBHAHO, 4To YeM Gonbile He-
PABHOMEPHOCTb HATPY3KH, TeM fonblue H H3THOAIOMMH MOMEHT.

ITpn BhIXole CYAHA HAa BOJMHY CWILl NOJEPIKAHUA NepepacipelensiioT-
sl 10 AnMHE Kopriyca Gaarofapsi H3MeHeHH:o QOPMbi TIOTPYIKEHHOTO 00be-
ma. TIpH 3ToM cylHO MOXKeT TONAcTL MHAeneM Ha BepwnHy (puc. 68, a)
WAY HA BnaauHy Bojnul (puc. 68, 6). B neppom cnyuae B nanyGe BO3HH-
KalOT JONOAHHTENbHBE HANpsKeHHs pacTaxenHa (+Ac), a B aHuwe -—
cxatia {—Ad), yTo COOTBeTCTBYeT meperHfy Kopnyca; BO BTOPOM, Ha-
oGopoTr, many6a nojaBepraerTcs JOMNONHHMTENLHOMY CHKATHIO, A JHHIE —
PACTHMEHHIO, YTO COOTBETCTBYET NMpoTHOY Kopmyca.

El/_\l/ J)M

Pue. 68. Tlonoxenue cyAHa NPH HOCTAHOBKE HAa BOJIHY

(§ 1)



Han6onbluue pacyerinie uarubaioniye MOMEHTHl Kak A5 nporu6a, Tak
1 Ans nepernba (My, xH - M) BruHCcasioT anre6panyeckuM CyMMHPOBa-
HHeM HanOGoAbUIMX 3HaueHHH H3rubalouiux MOMEHTOB, BO3HHKAMILMX Ha
THXOH Boje, C ZONMOIHHTE/IbHBIM BOJTHOBbIM H3THGAIOMHEM MOMEHTOM M 5:

Mp= Myg-{-Myp. (161)

AHaNOrHYHO HAHGOJBIIHE PAaCYETHLIE NepepesLBaloIMe CHIb KaK s
nporufa, Tak ¥ 115 Neperufa onpele/fioT anrefpaHyecKHM CYMMHPOBA-
HHeM HAHOOJBLIKHX 3HAYeHHH MepepesblBAICILHX CHA, BO3HHKAIOUMX Ha
TUXOH BoAe Fo5, ¢ HOMONHWUTENLHOK BOJHOBOH mepepeabiBaloleR CHAOR
F s

Fp=Fyz-+ Fps. (162)

CnocofHoCTe KOpnyca BhIIEPKHBATH HArpy3Kd, JeHCTBYIOHIME Ha
OTHE/bHEIE €r0 TIEPEKPLITHR H CBA3M, ONPEAEIISET MECHHYI0 NPOYHOCHLb.
CpeiH MeCTHHIX HATPY30K BHIAENAIOT THAPOCTATHUECKOE AABJAEHHE NpH
aBapHilHEIX 3aTON/IEHHAX OTCEKOB, COCDEJOTOMEHHble H paclpefefeHHbie
CHJIBI [IPH [IPHeMe H CHATHH TpYy30B B paiioHe TPy3onoAbeMHBIX YCTPOiicTB,
peakuHH KKIbGJOKOB MPH TMOCTaHOBKE B JOK, COCPENOTOYEHHLIE CHIBI TIPH
HIBAPTOBKE H GYKCHPOBKe, CWIL OOKATHA KOPIYyca JALAOM NPH Jel0BOi
OpoBOJKE CYAHA. '

Hasnenne Bogsl HA moflepeyHoe cedeHHe Kopnyca (pHc. 69) onpepena-
IOT C yYeTOM JBHUXEHHH CYAHA Ha BOJIHEHHH, T. €. HarPy3KH Ha JHHLIe
g, ¥ Ha 6OpTa g BHIYHCASIOT IO ocalke YPOBHA BOJMHOBOH BATEPIMHMH.
[TpounocTe nanyGHLIX NEepeXpHLiTHE JoJKHA ofecneyHBaTb BOCNpPHATHe
nolepedHoll paBHOMEPHO pacnpejiesicHHoOH Harpysxd qy.

IlpaBHaaMH MOCTPOINKH JENOKONOB H TPAHCRODTHLIX CYROB AJA mAaa-
BaHHA B JEJOBLIX YCJAOBHAX NPeRycMaTpHBaeTCs KOMNJEKC KOHCTPYKTHB-
HBIX MeponpHATHI [0 NOJKPenJeHHIo Kopnyca, ofecnequBatominy Gesonac-
HOCTb TJIaBaHHMsA BO JbAax.

JIHHImEBbIe NEePEKPHITHA PEYHBIX CYJ0B MPOBEPSIOT TAKIKE HA BOCTpUS-

THE peakiuu NnaThopM H KHILOJO-
n KOB KOCAKOBBIX TeJIeXeK IIPY Iodbe-
ngBﬂIIEJIDI Me CYJOB HAa CJAMNH.

HopmanbHwe o H KacatesbHble T
HanpsiKeHHs B CBA3AX Kopryca:

My FpS

. - ¢ = - T Te= 77" (163)

rie My —— pacueTHoe 3HaueHHE H3-
rufawmero momenra, KH - M; W — Mo-
RN g;“ »’  wment conporueaecuns, w®; Fj -— pacuer-
HOoe 3HaueHHe cCpesuBalomell cHad, kH;

S — craTHYecKH i MOMEHT MUIOWIAAN none-

Puc. 69. dniopy marpysok, JAeficTBY-  PeYHOro CevMeHMs OTHOCHTeNLHO HEATpadb-
IHX Ha foMepedHoe CeyeHHe cyIHa Hoft ocH, M%; J — MOMeNT HNepUMH mJjo-
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(aXH MONEPeYHOro CeYeHHA DTHOCHTENABHO
pefiTpansHoil ocH, M4 ¢ — TOJHHEZ JAH-
CTa B PacCMATPHBACMOM CeYEHHH NO JH-
HHH KpaTHafillero paspesa, M.

PakTHyYecKHe HalpAXeHHA B Heﬁmpadqﬁaﬁ oco ._|

KOHCTDYKUHAX KOPIyca BbIYHCAAIOT }
KaK anare6panyecKyrr CyMMY HAMps- k [ J
J 1 T e
7 2

Zwo

Keduil ot ofmeroc Haruba H Mect-
HBIX HArpys3oK. -

Tlpn BodHCTEHHH Hanpaskenis Puc. 70. Onpenenenne HampsieHH# B
om obueeo useuba (puc. 70) B pac- - 0 ]'mpngcﬁ cynH:: P
YeTHOE CeYeHHE KOPAYCa CYRHA MASL  , _ noromiuie Ganxw waopa; 2 — mosica
ofipejle/IeHHs1 MOMEHTA HHEPLHH H MO- OOIIHBKH KOPItyCa, BKAOWeMHBIZ B pacyer

npu onpeleNeHdH Hanpswesufi or obuero
MEHTa CONPOTHB/IECHHA BKJIOYAIOT BCE  waruta
ApoAcnbHble Ganky nHabopa, a Takke
nosca JHHBIEeBoH H GopToBOil OGLINBOK K HAcTHAA NanyOwl. JIHCTHI OOLIHE-
KH, Paclo/loxKeHHble MEXAY 6ankamMy HaGopa, MPH KPHTHUYECKHX Harpys-
Kax BBITHO3OTCA H TepaloT ycrofiuuBocTh. [lo3ToMy ycuaus ofmero Ha-
ru6a 6yAyT BOCMPHHUMATL TONABLKO TNOACKH OOWHBKH, HEMOCPEACTBEHHO
NPHMEIKAIOUIHE K NpoicibHBiM 6GaakaM Hafopa. IHupuny nosdcos npu.
HHMaloT paBHo#t DOf (rae ¢ — ToMKHA OGWIHBKH KOpPLYCa).

o nonyueHHBIM 3HAYEHUAM MOMEHTOB CONMPOTHBJEHHSI PaCCUHTHIBAIOT
HOpMaJIbHBiE HaNpsKeHHA AJd BeeX cedeHHl, KOTOpHE IO BHICOTE KOPHY-
€a pacmpeAensiioTcsi no JidWefiHoMy 3akodHy. B xpafinux BoJiokHax na-
AyGbl M JHHMIA HAMpXKEHHEe [OCTHTAaeT MAKCHMAJbHOTO 3HaYeHHs,
B naHnoM ciiyuae ceuenue magnyGul UCIEBITEIBAET HATIPAKEHHE CKATHA —0,
& CeueHHe JHHILA — HanpsKeHHe pacTsikeHua 0. [lonoxkenue HefiTpans-
HOU ocH, TJle HOPMAJbHbIe HANPSDKEHHsI B CeUeHHAX Kopryca paBHEL HYJIO,
onpefenaeTcd OpAHHATON 2.

CyuiecTBerHoe 3HaueHHe ANA OfecTeyeHWs 3KCIAYATAaUHOHHOH Npouy-
HOCTH KOpryca HMeet KaK MOPAJOK pasMeuleHHs rpysa B TPIOME WJiH Ha
nanyfe (DABHOMEPHOCTh YKJAIKH), TAK H O4ePeSHOCTh 3arpy3KH TPIOMOB.
Hapywenne TexHOJMOTHH 3arpy3kKH MoMeT Bbl3BaTh JONOJHUTEJNbLHBIH H3-
THOAIONIH MOMEHT M TMPHBECTH K THepesoMy Kopriyca cyisa. Peuneim Pe-
rictpom PCOCP yTBepxkaaerc HHCTPYKUHS N0 NOTPY3Ke, BHITPY3KE W
6annacTHpoBKe AAA CYAOB Kamioro THna. OTKAOHEHHE OT HHCTPYKUHH
MOXKET TPHBECTH X HADPYIUEHHIO MPOUHOCTH, MOITOMY BhIIONHEHHE ee
JO/DKHO CTPOrg cobJI0AaTECA KOMaHAHBIM COCTABOM CYHAHA.

[Tpasunamu Perwcrpa ycraHoBJeHO jABa crmocofa pacyera NPOUHOCTH:
MO AOMYCKAeMHhIM HANPSKEHHsM W PaspyllaiouuM (NpeleibHLIM) HArpys-
KaM. B mepsoM ciyuae 3a pacueTHmle HAaNpAXKEHHs B MPOBEpPAEMOH CBSI-
30 KOpnyca TPHEHMAIOT HauOGAIBILHE HOPMaldbHble H KacarelbHble Ha-
NPSUKEHHS, KOTOPHE He JOMKHb OhTb Godbie JonyckaeMmbix. Tak, CyM-
MapHble HanpaKeHHs or obmiero Harn6a H MECTHOH HAarpyskH B MpOAOJb-
HbIX Gaikax waGopa moryT coctamnsth 0,75 0, AN ceuenwmii nocepeinHe
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nponera u 0,85 0, 219 ONOpHLIX Cevenuil (rae o, — HaNpsKeHne B CBHA-
35X KOpNyca, COOTBETCTBYIOIEE Npejeny TeKydYecTH).

B mnonepeynbix cBASAX Kopnyca, BOCTPHHHMAIOUHX JHIIb YCHAHS OT
MECTHBIX HATPY3OK, HaNpsKeHHs moryT aocturark 0,750,, a B OTAEABHBIX
31eMeHTaX BOAOHENPOHHIZEMbIX NepeGOpoK — npelena TeKYYecTH.

Ilpn nposepke NPOYHOCTH NO KacaTeNbHHIM HANPSIKEHHSM HOPMH J0-
NyCKaeMblX HaMpsDKEHHH TPHHAMAIOT DABHLIMH TONOBHHE 3HAYEHHA J0-
NYCKaeMbIX HOPMAbHBIX Hanpsikenui. IIp 5ToM KacaTeibHHle Hampsxe-
HHA OT ofurero Haru6a He Ao/KHB MpeBumate 0,30,. [Tpu npoBepke npou-
HOCTH KOHCTPYKLHH Kopnyca Mo paspymIAIOIIHM HArpy3KaM yCTaHaBJIH-
BAaIOT, BO CKOJIbKO pa3 JeHcTBYiOUlHe YCHAHA JOJKHBI GbITh MeHbille Hpe-
JeNbHBIX, TPHBONANX KOHCTPYKLHIO K Pa3spyIIeHHIO.

OGuyio fIpo4HOCTb KOpHyca NPH NPOEKTHPOBAHHM CYIHA TPOBEPAIOT
no npefenbHuiM MomeHTaM. [lon npedeabrbim MOHUMaeTCH MOMEHT, H3MH-
Gatomuit Kopnyc cyAaHa ¥ BLI3bIBaOWLHI B HauGonee ylaneHHOH KpOMKe
IKBHBAJIEHTHOrO Opyca CXHUMAIOUIHE W/IH PACTATHBAIOUIHE HaNpsKeHHS,
paeHble Mpefeny TeKy4ecTH MarepHasa:

Mpp=0,W,, (164)

l':;lle Wa — MOMEHT CONpPOTHBJAEHHA NMONEPeYHOT0 CeUYEHHA FKBHBAJISHTHOTO 6py-
ca, M3,

Axsusasenmusil Opyc — 370 MALANH3IUPOBAHHAA OankKa, KBHBANENHT-
HAA KOPTMYCY CYIHA [0 CONPOTHBASEMOCTH MPGIOAbHOMY H3FHOY, T. e,
HMeIO1asl OJHHAKOBLIE ¢ KOPIOYCOM MOMEHT HHEPIMH, MOMEHT CONPOTHB-
JIeHHA TICHEePeYHOro CeYeHHA H HOPMalbHLe HaNPsKeHHS. DKBHBAJIEHT-
Hull 6pyc ABIAETCH PacyeTHOW MOJENbIO KOpilyca IS BbUUCHEHHH, CBA-
3aHHHX C NpoBepKoil obuiefl MPOMHOCTH CYJHA.

B skBuBanenTHuil Gpyc BK/OMAIOT BCe NMPOACABHBIE CBA3H KOpnyca,
HAXOAAILHECH B PAacCMATPHBAEMOM CeyeHKH H HAYUIHE HeNMpepbLBHO HAa
NpoTSHKeHHH, 6OblueM, YeM YIBOeHHas Boicota 6opta, NPH YCJAOBHHM, YTO
COBJAWHEHHE 3THX CBA3ell ¢ KopnycoM ofecreyrBaeT yuacTHe UX B ofuleM
uarube.

a5 ofecnededysi MPOYHOCTH KOPIIYca M0 MpeJebHOMY MOMEHTY J0JIK-
HO BBHIMOJHATLCH YCJIOBHE

Mpp =k My, (165)

rie k — xo3(dHUKEHT 3anaca NPOMHOCTH 1O npeledbHOMY MoMeHty; Mp —
pacverHsifl H3rHGAODIHH MOMEHT MpH nporabe naw nepernte, xH - M.

3uavennn kozhduilieATa 2 NPHHAMAIOTCH HE3ABHCHMO OT MAapKH NpH-
MeHAeMO# CTaTH PaBHEIMH: 1,3 L/19 3KBHBaNeHTHOTO Opyca, XecTKHe CBA-
3H KOTOPOro He HeCyT MecTHYI0 Harpysky; 1.5 pasa 6pyca, ’ecTKHe CBA3H
KOTOPOTO HECYT MECTHYIO Harpysky.
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54, CYAOCTPOUTENLHBIE MATEPHANDI

JLns u3roToBAeHUsl KOPNYCOB PEYHBHIX CYAOB MPHMEHSIOT CYZOCTPOM-
TeNAbHbIE CTaNd, AMIOMHHHEBLIE CIJaBLl ¥ HEMETA//IHYECKHE MATEPHA/NH.
C | siuBapsa 1988 r. Beegen s geiicrBue 'OCT 5521—86 «[Ipokart cranbHoil
ANa cyJocTpoeHus. TeXHHYECKHe YCJAOBHM», B CCOTBETCTBHH C KOTOPBIM
METaNIYPruvecKas NpPOMbIIIEHHOCTh BHIIYCKACT YIVIEPOLUCTYIO M HH3KO-
NervpoBAHHYIO TOACTONUCTOBYIO (TOMUHHON Gonee 4 MM) H TOHKOJIHCTOBYIO
(10 4 MM}, NOMIOCOBYI0 H NPOHIBLHYIO NPOKATHYIO CTalb.

JlucTel TonmuHON 4—20 MM MeTanJayprHYeCKHe 3aBOAB H3FOTOBJSAIOT
¢ uHTepBaioM 0,5 MM, Gonee 20 MM — c untepBanoM | mM. [lo TpeGoBa-
HHIO TIoTpefuTend auctsl TonuuHoh 8—50 MM, wupuHoit 1600—3200 MM
MOryT ObiTh w3rotosaensl gauHoi Ao 16 000 mm. Ilpumenenne KpynHora-
GapHTHEIX JIMCTOB T103BOJAET 3HAYMTENLHO CHH3UTH TPYAOEMKOCTb CTPOS-
IHXCH CYAOB BC/IEACTBHE YMEHbUIEHMA MPOTHAKEHHOCTH CBAPHLIX INBOB.

Knaccubukauust cypocTpouTenbHuX Crajeil TpHBeleHa B Taba. 5.
B mapxax 6ykeel paciundpoBeiBaiotes ciaeayiouHM obpasom: A, B, I,
E — rpynnul craneii; Ct — cranp; uudpa 3, crepywomas 3a sTumi Gyk-
BAMH{, — YCJIOBHBI HOMEP MApKH; Cl, NC ¥ KII — CTerleHb PACKHCAeHUA
CTANK — COOTBETCTBEHHO CNOKOHHAA, UOJYCNOKOHHAA H KHMAlasA; Ha-

TaGauna 5
Mapka BpeMmeHHO: CONpO- Ipenea OTHocHTeMh- Tonwnua
cTanu THBJAEHHA, MITa TERYRECTH, Hoe yanm- AHCTA, MM
Mlla HeHHe

A 4-—60
B 5560
it 400—490 235 22 E_EB0
E 5--50
A32 4—-40
32 470—590 315 22 5—20
Ea2 5—20
A36 440
J36 490—620 355 21 5—15
E36 : 5—~15
Ad0 4—15
J40 530—690 390 19 5—15
E40 5—15
092 440 300 21 430
10XCHA, 530 390 19 4—15
BCr3e¢n2 350480 235 20 4—60
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TaGauga 6

Mapku craneft

TonAmHHAE AHCTE, MM

Ob6aacTh NpAMeHEHHS

AdD, 40, E40, A36,
1136 E36, A32, ,D,32 E32,
B (cnoxouﬂan)
lOXCH,H. 09r2, BCr3cn2
BC13cn2
BCt3nc4, BCr3I'ncd

JlioBan Toamuna

4 MM H MeHee
JlioGas ToJIHHA

Ilas cynos Beex Khaccos
Oe3 orpaHHYeHHR

Jng cyZoB Bcex KJaccos,
332 HCKJIOYEHHEM  JIeI0BOrC
nosca

BCr3cn3 To e Das cynos wiaaccop M, O,
P, JI, kpome aenosoro mosca
A, BCt3nc3, BC13I'nc3 » Oas cynor kaaccos O, P,
BCt3en2 ' 5—12 JI, xpome nemoBoro modca H
BCr3nc2 39 KOHCTPYKIHA  YMOPHBIX  H
CHENHHX YCTPOACTE
A, BCr3cn? 14 MM 1 Sonee Ilan cyzoB Bcex Kaaccop,
BCt3nc2 * 4 MM n Gonee KOHCTPYKLHH, He YyuacTByo-
BCr3lnc2, BCt3kn? JhioGasa TonsurHa WHX B oO0Well nNPOYHOCTH,

KpoMe KOHCTDYKUHA YTOPHMX
H CHeNHHX YCTPORCTB

JIHYHE AETHPYIOUIHX 3/IEMEHTOB NokaswBaloT 6ykem: [ — mapraunna, C —
Kpemuud, 1 — menn, X — xpoma, H — Hukens.

JlernpoBaHHLIe CTaNM 3HAYKTENLHO JOPOXKE YIAEPOAUCTHIX, MOITOMY
1esnecoobpasHoCTh HX NPHMEHEHHS TILATENbHCG OGOCHOBHBAIOT. OQGHIYHO
H3 HHX BbNOJHAKT HaHOoJlee HanpAXKeHHBE CBA3H KOPIyca — NaayOHLIH
CTPHHIEP, KOMHHICHI JIKOKOB.

Yraepopucroie craitn ¢ o, = 235 Mlla ofGo3HavaoT ToibKO GYKBOI
COOTBETCTBYIOIIEH TPYNNOL, a CTAJH [OBHUIIEHHOH TPOYHOCTH — OYKBOH
(rpynna) u apyMs uudpamH (3HaueHHe npejesa TEKYYeCTH), UTO COOTBET=
CTBYEeT MemAyHapoAHbIM TpeSoBanusaM. Hanpumep, J40 — 3to ctane ¢
npeaenom tekyuectH He menee 390 Mila.

Mapky cTanelt, npHMeHAEMBIX B PEYHOM CYZOCTPOEHHH, NpPHBEIEHBl B
Ta6a. 6. B oTaenbHBIX ¢AYyYanX 10 CONIACOBAHMIO C HHCNEKUHAMH Peydoro

8) 2) a)

Puc. 71. IIpoduasHull DOpokar:
a, 6 — nonecolyab6 HeCHMMETPHUHBIE B CHMMETPHWHHHA; 8, 2 — YTOALEHKH DABHOUOKHH H Hepas-
HoGoKHA; @ == Tapp; & — ABYTARP, OFF — WBEANEP
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TaGanua 7

Mapxa afiOMHHHEBOTO CAJABAa NPH AAURE CYAHa, M
Kaaccw cyaga
uenee 20 l 20—70 l Goxee 70
M, O AMr2 AMr3 AMr5
AMr3 AMrb AMr6l
P, J AMr2 AMr2 AMr3
AMr2 AMr3 AMr5, AMrél

lNMpumMevanue, MapKH CIRaBOB, yKa3aHHmEe Haj 4epTofi, NPHMEHAIOT AAA  HapY:KHORA
OGIIHBKH, HAacTHAGE naiyl H OGIIHBKH nepeGOpoK, a NOX 9eprof — ana HaGopa.

Perdctpa fonyckaercsi npUMeHeHHe CTajel APYFHX Mapok, OTBEYaloWMX
npegbsaBNsieMbM TPeGOBAHMAM AJiA LAHHON KOHCTPYKLHA.

[Tpoduabubii npokar (puc. 71) rocTaBineTcs CyJloCTPORTENBHEIM TIpe]-
npusatuam 43 ctasefi mapox BCr3en2, BCrdne2, BCr3kn2, BCt3cn3,
BCr3cnd4, 0912, 09I'2C u 10XCH/I. B nochenuee BpeMs MeTalIypruvec-
KUMH 3aBOJAMH OCBOEHO MPOH3BOACTBO NPOPH/ILHOFO MpOKaTa H3 CTaNH
BoicokHX Kateropuii: J1, E, 1132, E32, 136, E36, J40 1 E40.

Hcnonb3oranue nucTOBOTO K MPOPHABHOTC NPOKATA H3 HH3KOJErH-
POBaHHBIX cTajeli ofecneynBaeT yAy4lleHHe IKCMJIYAaTALHOHHBIX Xapak-
TEPHCTHK CYJOB IIpe[Je BCEro B OTHOEHHH CPOKa cayxObl KOPNycoB.

AnoMHMHHeBbIe CNJ1ABLH B CYAOCTPOSHHH NMPUMEHAOT AJ1A HArOTOBJIEHH S
KOPMYCOB ¥ HAACTPOEK CYAOB Ha MOABOAHBIX KPbUIbAX M BO3AYIIHOM MO-
AYlUIKe, a TaKike (C UeNbl0 YMEHBbLUEHHA OCAJKH M YAyYIUEHHS OCTOHuYH-
BOCTH) HAJACTPOEK MacCaXKHPCKHX TEMAOXOA0B THNMa «Mocksa», BepxHero
fipyca HaJCTPOEK TEeMJIOXOA0B THra «Poguna» (np. 588) u ap.

B cypocTpoeHHH WHPOKO PacnpocTpaHeHbl CNAABLl AMIOMHEHSA ¢ Mar-
HHeM, 06/MajjalolHe Majoil MJIOTHOCTBIC ¥ BRICOKOH KOPPO3HOHHOH CTOM-
koctbio. [lpaBunami Peunoro Peructpa PCOCP pexomenayercs npume-
HATb MAPKH AJIOMMHHEBBX CMJIABOB B 3ABHCHMOCTH OT K/I4cca H LJTHHB!
CylHa, Ha3HAUEHHs 3AeMEHTa KOPNyca HJAH HaACTpoHKH (Taba. 7).

XapakTepHUCTHKON TPOYHOCTH ANIOMHHHEBLHIX CIVIABOS ABJSETCH MNpe-
JeN TEeKYYeCTH, B 3aBHCHMOCTH OT MapkH o, = 157245 Mlla.

B KauecTBe CYJ0CTPOHTEABHBIX MAaTePHANOB HCIMOAb3YIOT TAKXKE IAaCT
MacCHl, eyneaobeToH H JAepeBo.

55. COEAUMHEHHE 3NEMEHTOB KOHCTPYKUMA KOPNYCA

KoHeTpyKuKMK Kopriyca cylHa coOHMpaloT H3 MHCTOBOrC H NP odHABHOTO
npoxara (cM. puc. 71). [Ipu 3TOM OTHE/NBHbBIE 3/IeMEHTH KOHCTPYKIHE Coe-
IHHAIOT MexIy cofoft, obecrieudBas HeOOXOAHMYIO NPOYHOCTE H TJIGT-
HOCTh KaK HENOCPEICTBEHHO COeMHHEHH#, TaK W Bcero Kopnyca. B 3apucu-
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MOCTH OT cnocoba CoeAHHEeHHER JeTaliell B CYAOCTPOEHHH IPHMEHSIOT CBap-
HHE H 3aKJeNOYHLIe COefHHEHHA,

Caaprvie coedurenun ABJAIOTCA TPeoGIajaIOWIMM THIOM COEAHHEHHI
CTaJbHBIX KOHCTPYKUMA. Yamme Bcero npHMeHsoT MosyaBTOMAaTHYECKYIO,
ABTOMATHUECKYIO H PYHUHYIO SJIEKTPOAYTOBYIO cBapKy. OCHOBHBIE THMbI H
KOHCTPYKTHBHBIE 3JIEMEHTH CBAapHHIX LIBOB PErVIAMEHTHPYIOTCA Tocynap-
CTBEHHEBIMH CTaHJAPTaMH.

B 3aBHCHMOCTH OT TONIMHHB! MeTalja KPOMKH JeTanel cBapuBaior Ge3
pasjeiku WM C pasjenkoii. CTelKoBbie COEHHEeHH S fe3 pasfiefikH KpPOMOK.
¢ TMoJBapKoH UCHNONB3YIOT A CBAPKH HapYKHON OOGLIMBKH KOPNYCOB H
HAJICTPOEK pevHBIX CYAOB IIPH TONIIKHEE MeTalna Ao 4 mM. [1pH coeiHeHlK
JIHCTOB TOJMILKHOK 6onee 4 MM pasfieNhIBAlOT KPoMXH V-o6pasHo.

YT/IOBHE CBApHHE COEAHHEHMsl TaKke OHBAIOT C pasgenkod u Ges
pasienkH KpoMok. [lepBhie NMpPHMEHSIOT, HANpUMED, AAA CBapKH LUHp-
CTpeKa ¢ NaNyGHbLIM CTPHHIEPOM, BTOPHE — INPH H3rOTOBJAEHHH HeoTBeT-
CTBEHHbX (PYHAAMEHTOB.

[ns naGopa kopnyca H HAaACTPOEK HCMONIb3YIOT TABPOBblE CBapHble
coeannenna. lIBu TaBpoBBIX M YIA0BbIX CBapHBIX COEIHHEHHH MOTYT
ObITh HenpepLIBHLIMH, NMPEPHIBHCTHIMH H ToYeuHbiMH. Tlocnennue apa 1Ba
HCTIOAB3YIOT B TeX cydanX, KOTA4 OT KOHCTPYKUHM He Tpefyercs repme-
THYHOCTE, @ TOJIbKO NPOYHOCTh. [IpepHBHCTHIE 1UBLI COEMHEHHA XapakTe-
PH3YIOTCA LUATOM.

B 3aBHCHMOCTH OT MOIOKEHHA, 3aHHMAEMOTC B IPOCTPAHCTBE, BCe CBap-
Hble WiBH JEASAT HA HIKHHE, TMOTONOYHLE, TOPH3OHTaNbHBlE H BEPTHKAIb-
HLIE,

Jaxaenowrse coedunenun {puc. 72) npUMeHsIOT JHIIE NPH TocTpoiike
CYROB H3 JIETKHX cnaBoB. Kienky KOHCTPYKUHHA H3 aJIlOMHHHEBLIX CIna-
BOB MPOH3BOJAT XOJOJHRIMH OTONCGKEHHEIMH 3aKfelKaMH H3 cnjiaga map-
KH AMr5. OrBepeTHs IS 3aKNeNoK BHNOAHAIOT ceepJientem. PaccTonanune
IIeHTPOR OTBEPCTHIl 3aKNENOK OT KPOMOK NOMIKHO GbiTh He MeHee 1,5d
{rae d — nuamerp 3aknenxu). [namerp oTtBepcTHs NpHHHMaWT Ha 0,5 —
1 MM GoJIbIE AHAMETPA 3AKJIENKH.

KOHCTPYKIHH ¢ 33KJIENOYHBIMH COSIHHEHHAMH IPH HM3rOTOBJEHHH HE
KOPOGATCA, B HHX OTCYTCTBYIOT OCTaTouHble Hanpsxenusi. OJHAKO OHM
MOTYT TEPATE NPOUHOCTL MPH SKCHYATALMY BBHAY pPaCIIATLIBAHHA 3aKJe-
mok. Macca KnenaHbIX KOHCTPYKOHA 3HAUHTeNbHO GoJible PaBHOMPOYHBIX
CBapHLIX H3-33 NEPEeKPBITHA JHCTOB ¥ BHICTYNAIOUIHX TOJMIOBOK 3aKJENOK.

Coeznenne Ganok HaGopa Kopnyca And oO6pasoBaHHA 3aMKHYTHIX
KOHCTPYKUHKIH OCHOBAHO HA MPHHUMME COBMEILIeHKS CBs3ell B OfHOIN Mnroc-
KoctH. Banku Ha6opa, CTEHKH KOTOPLIX PAaCTONOMEeHbl B OJHOH ILIOCKOC-
TH, COCIHHSAIOT KHALAMH. THNb H pasMepsl KHHL MPHHKMAIOT B COOTBETCT:
Buu ¢ [Npaeunamu Peunoro Perucerpa PCOCP. Hx Tonmuna gonkHa ObiTh
HE MEeHee TOMIHHBL HanGosee cnaboro HA COENMHAEMEIX 3JeMenToB. Pas-
MEPH CTOPOH KHHIL OTIPEIENAIOT B 3aBHCHUMOCTH OT Npouis coelnnaeMbiX
6asok. Taxk, NPH COGIHHEHHH JIEMEHTOB XOJIOCTOTO HaGopa KaTeT KHHLbI
JIOJIKeH nepeKpuBaTe Habop Ha TIPOTAKEHHH He MeHee JBYX BHICOT MeHb-
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Puc. 72. 3aknenouyHble coe/lHHEHHSA;
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@ — COellMHEeR#E AMCTORP OGIIMBKH BHAKpOR ABYXDAAHMLIM 3aKACMOYHBIM IUBOM 34KAENKAMH € Io-
AynoTafiHoft 3aknanwoll TonoBKOR; &6 -— coensHeHMe JAHCTOB ¢ HAKNAZHOA NJA2HKOA wueThipexpaf-
ABIM 3AKACMOYHBIM IUBOM 3aKAENKaMM ¢ noTaftHofl sakAanHoH rosoBKof; & — coeflHHeHHe nanys-
HOrO CTPHHTCPA C WHPCTPEKOM 3aKACNKAMH ¢ 60YKOooGpa3sHOA 3aKRamHOH roJoBKoR: [ — Rakaam-
Hap nAAHKa; 2 — MIMPCTPeK; J — COEAHHHTENbHBIl YrombHHK; 4 — naayGHWA cTpHArep
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Puc. 73. Ckyaosue (a, 6, @)
v noananybSune (2, @) ysam
COEAHHEHHA paMHLIX H XO-
JOCTHX CBA3el NONEpevHoro
Habopa:

1, 2 — nHEULEBAA u Gopropan
seTEM DPAMHAOrQ MEanroyra; 3 —
xonoctolt mnaaroyr; 4 — Kauna:
5, 6 —paMHl#t B XONOCTOH OHM-
chl

)

Puc, 74. Yanu nepecevyenus nomepeuHuX {¢) n npojoanuux (&) ceasefi:
4 — KHALCOH; 2, 3 — paMHB# H XOROCTOR MOauroyTw; 4 — KHARA
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uero Npoduas, a NPH COCJHHEHHH 3J€MEHTOB PaMHOro Ha6opa — He Me-
HEe OAHOH BLICOTHI MeHbLHETO TNpohHAS.

Ecn¥ KHHIE! yCTaHABAMBAIOT M0 06€ CTOPOHL! NEPEBGOPKH KIH PaMHOI
CBA3H, oCco0oe BEHMaHMe 06paILaIoT Ha obecneyeHHe HX COOCHOCTH. Kuuupl,
¥ KOTOPbLIX JJHHA OJHOH H3 CTOpoH Gosiee 30 TOMUME, KOMMKHE HMEThL MO
cBofofuofl KPOMKe NpHBapeHHYI0 HOJ0CY. BHAn coelunenHi Gamox Ha-
6opa KOpHYyca pedHbIX CYA0B MOKa3aHul Hd puc. 73 ¥ 74.

36. CUCTEMbI HABOPA KOPIYCA

Q6wwue ceepenun. Cucremoli HaGopa KOpryca Ha3bBalOT Choco6 pas
MelleHHsl 6anok Ha6opa. B 3aBMCHMOCTH OT PacCTOsIHHA MeXAY GaliKaMu
Habopa M ODHEHTAUMH CTOPOH MOJYYaeMbiX MPH 3TOM NPAMOYIOJbHHKOB
(B1oNb UMK TIONEpeK CYAHA) Pa3qu4aloT MPOACGALHYIO H NOMNEPEYHYIO CHC-
Tembl HaGopa. Eciiu monepeunbie 6anku HaGopa pPacloNOXKeHH Yaine, Yem
NpoAoIbHBIE, H obpasylomuecs HaBOpPOM NPAMOYTOALHHKHM CBOMMH AJTHH-
HbIMH CTOPOHAMH OPHEHTHPOBAHBI MOTlepeK CyAHa, TO CHCTeMa HaGopa HO-
CUT HasBaHWe nonepeqnod (puc. 75, a). Ecin e Gankd NpoJonbHOTO Ha-
NpapieHMs pacroJioxenbl yaule, yeM NONEpeyHHe, H NPAMOYTOJALHHKH
CBOHMH JJIHHHEIMH CTOPOHAMH OPHEHTHPOBAHBI BJOJbL CYLHA, TO CHCTEMA
Haopa HOCHT HasBaHHe npodoabHod (puc. 75, 6).

Monepeunas cucrema nabopa (puc. 76, a}. B cootsercreuu c [pasu-
sAamu Peutoro Perucrpa PCOCP mmnaumio B cpefueii yacTH Kopnyca IpH-
HHMawoT pashoil 550—600 mM. Cesau Habopa, pacnoJioXKeHHBE B NONepey-
HOM CEYEHHH Koprnyca, o0pa3yioT LUNAHTOYTHYIO PaMY, WJIH TPOCTO LifaH-
2oym. B 3aBHcHMOCTH oT npoduns 6anoK, BXOASUIKX B UINAHTOYTHYIO pa-
MY, paslHyai0T pamHble, (JIODHbIE H XOJOCTHIE WWIMAHTOYTHI.

Pamnvie wnaneoyms, SBASOIKECS [VIABHLIMM GajJKaM¥ TONEPEYHOTO
Habopa, BOCMPHHHMAIOT OCHOBRYIO Harpy3Ky OT AaBJeHHH BOAB H Ipy3a.
OHH COCTOAT M3 YCHAEHHKIX CBaPHHIX 0aJIOK PAMHOTO LINAHTOYTA JHHIHA,
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Puc. 75. INonepeynan u npogonbHas cXeMH cHcTem HaGopa:
1 — WNAHrOYTH; 2 — KHALCOHR; 3 — NPOACALHEIE CRASH
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pamHoro uinanroyTa 6opra M paMHOro GHMCa, KOTOpbie COEXHHEHDI MEXKAY
coboi npu noMmoMH KHHL, (cM. pue. 73, a, 2).

Daopubie winaneoymsl COCTOAT H3 XOJOCTHIX OHMCOB, XoaocThix Gop-
TOBBIX HINAHTOYTOB H YCHJEHHHX CBADHHIX HJH LITAMIIOBAHHBIX OajioK
Iudua — ¢uiopos (M. puc. 73, 6, d).

Xoaocmue wnan2oymst HMEIOT TI0 BeeMy MepHMETPY GaJKH Mo/0co-
Gysab6oBOro AR yraosoro npoduns (cM. puc. 73, 8, 8). OHu cayxar aas
NOAAEPKAHUA HAPYKHOH OOIIMBKH H TepelaloT HArpyskH Gojiee KecT-
KuM aKaM NMPOAOABHOTO Hab0pa JAHHINA — KuabCOHAM, NanyOw — Kap-
Aunzcam, 6opTa — OOpMOSHIM CIMPUHZEPAM.

Pamusple M XoJiocTele LINAHFOYTH NPH NonepedHol cHcTeme HaGopa ue-
peldyloTCsi B 3aBHCHMOCTHM OT THII2 CYJHA M Ha3HaueHHA orceka. Paccrod-
HHE MEMJY paMHBIMH 6alkaMH, KaK MPaBHJO, He NIPEBHIIAET HeThipex
tmnaiuii.

[lpogonbHbie CBSA3H — KHJIbCOHBI, KapjHHICHl H GOPTOBbie CTpPHHTe-
pbl — NIpH 3ToH cHcTeMe HaGopa BLIMOAHAKT TOMBKO paMHoro npoduas.
Ha Bcex cyaax ycTanaBianBaiotT cpefliuii xuibcoH. KoanuecTso GOKOBbIX
KWJIbCOHOB 32BHCHT OT WIMPUHBI CYAAHA, 4 PACCTORHHE MEXKIY HHMH — OT
tna cyina (1500—2500 mm). Kapauureet yeTanapauBalor 8 ofiHOfl Bep-
THKaAbHOH ITAOCKOCTH € KHABCOHAMH.

JlnnmeBble 1 NanyGuble NepeKpLHITHA COeAHRAIOT BEPTHKAIbHEIMH CTOH-
KaM¥ —- RUARCPCAMLL.

KoanyecTBO GOPTOBHIX CTPHHIEpOB 3aBHCHT OT BHICOTH §OpTa CyAHa:
MpH BHICOTe 6OPTa A0 4 M YCTAHABIHBAIOT OLHH Gop'ronoﬁ cTprirep, Go-
Jgee 4 M — ABA.

[lonepeunas cucrema naGopa ofecrieMuBaeT KopIycy CYAHA 60.nbmylo
MECTHYIO NPOYHOCThb, TEXHOJIOTHUHA B H3TOTOBJEHHH HPH KPHBOJHHEAHBIX
o0BOAaX KOpHyca, MO3TOMY ee LIHDPOKO HCNONb3YIT HPU CTPOHTENIbCTBE
CyJoB ¢ ManuiMu oTrolueHRsamY L/B. Kopnyca ¢ nonepeunoft cueremoll Ha-
fopa peiKo NPHMEHSIOT NDH AJHHe cy1oB Gonee 70 M.

Mpoponvuas cucrema uaGopa (puc. 76, 6). [1aBHbIMH GankaMmi, Boc-
MPHHUMAIOILUMH OCHOBHLIE HATPY3KH, ABJAITCA NPOLO/bLHLE GalKH paM-
HOr0 M XoJoctoro npobuieil. [TonepeudniMy CBA3AMH CHAYIKAT paMHble
LIMAHTOYTH, KOTOPHE YCTAHARIHMBAIOT yepes TPH-YeThIpe MINAuuH, T. €.
Ha paccrosnud 1650-—2400 MM Apyr or apyra. PaccToanne mexay xonoc-
TelMH GaNKaMH NpojoJbHoro HabGopa npuuuMaiT 500—600 MM, a Kuab-
COHbl H KapJHHICHl YCTaHABJHBAWT Ha paccrosuud 1500—2500 mm apyr
OT apyra.

IlpononbHan cucrema HaGopa ofecneyuBaeT IMOBLILIEKHYIO MPOMHOCTH
KOpNyca Ha H3rHO, TaK KaK JHCTH OGIUABXY, NOAKPElJeHHEE NPOAOAbHbI-
MK pebpaMH XeCTKOCTH, ycroliuuso paGortaior Ha cxkatue. llostomy npo-
AONBLHYIO CHCTEMY Ha60opa NMPHMEeHSIOT NMPH H3TOTOBJIEHHH KOPNYCOB CYJ0B
3HAYHTEAbHON AJIHHEL. K HefocTaTKaM MpoRONMbHOM cHereMbl Halopa OTHO-
cAT Goviee CAOKHYIO CTHIKOBKY CEKIHH MPH cBapKe Kopnyca ¥ MeHbINYIO
NoflepedHylo NPOYHOCTD.
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CMewannas cucTeMa Habopa. CMelIaHHYIO cucreMy Hafopa 4acTo npH-
MEHSIOT NPH CTPOHTEJILCTBE PEUHBIX CY/J0B BHYTPeHHEro nnapanus. B cpea-
Hell yacTH Kopimyca cyjaHa, rie jeitcTByiror HauGofblie u3rubalomiue
MOMEHTHI, IEPEeXPLITHS Nany6el H AHHILA H3TOTOBJASIOT 110 NPOJAONBLHON CHC-
TeMe HaGopa. [lepekpuiTHA >xe 60pTOB, HCOHITHBAIONHX 3HAYHTeNbHBE
MeCTHble HATDY3KH, HabupaloT no nonepeuHoil chcreme. UennkoM no mo-
nepeuHofi cucTeMe HaGopa BLINOJHAIOT HOCOBYKO H KOPMOBYIO OKOHEHHOC-
TH CYJAHA.

57. HAPYHASR OBWMBKA KOPMYCA U HACTUA NANYGbI

Hapyxuylo oGIIHBKY KOpnyca M HAcTHA nany6w CBApDHBAIOT H3 OT-
JeNbHBIX JIHCTOB, JAJIMHHBIE KPOMKH KOTOPHIX HAMpaBJsioT BAOAbL CYIHA;
oH# ob6pa3yioT nosca obmkekd. 1lIBel KCTOB, HAYLNNE IONEpeK cyAHa, Ha-
3MBAIOT CMBKAMU, a BAOAb CyEHA — nasamu. CTHIKH JOMKHEl J€XKaTbh Ha
paccrofiHuu !/, — 1/, iNauuM OT INAHFOYTOB.

Jdns onpenenenns KOAHYECTBA H PasMEPOB CTa/NbHEIX JIHCTOB, HeoOX0-
JHMBIX A8 MOCTPOHKH KOPNyca, BbIUEPUYHBAIOT PACTAMKKY HapyXKHOH 06-
LWIHBKH K ManyGHOIO HACTH/IA C MOKa3adHHEM BCEX CTBIKOB M 114308, 4 TAKKe
Hafopa Kopnyca. OGIUHBKY PacTACKBAIOT NollepeK CYAHA — [0 LHIARToY-
“TaMm no oauy cropony or JI1.

O6uHBKa H HacTHA NanyObl ABASIOTCA OCHOBHBIMH CBA3AMH 3KBHBa-
JentHoro Gpyca, ofecneyHBAIKIHMY OSULYIC H MECTHYIO NPOUHOCTE KOPNY-
ca. Poap orTaenbHpX nofcoB o0LIMBKH B ofecrneueHUH TPOYHOCTH HEOHH-
HaKOBAa H ONpEJeNAeTCH IOJOXKEHHeM HX OTHOCHTeNLHO HeHTpajibHol
ocH 3KBHBajieHTHoTo Opyca. HamnGonee Harpy:kesn mosca nanyGel u
JHHLIEBOH OOLIHBKH, BEepXHHWM MofAc oOUIHBKH 60pTd, HA3LIBAEMHH tuup-
CMpekoM, U 3aKPYTAEHHBI CKyJaoBofl MofAc B MecTe nepexopa GoOpToB B
aunme (puc. 77).

TonmuAb OOIMBKE ¥ HAcTHAA nanyObl HA3HAHAIOT H3 YCnosHA ofec-
neueHus ofwedi npoyHocTH Kopnyeca. Onnako [Ipasunamu Peunoro Pe-
" ructpa PCOCP ycTaHoBMeHH MHHUMANBEHO AOMYCTHMBIE TONMHHL! OTAE/b-
HBIX TOACOB H3 YCMOBHA ofecnedeHHA CYJAHY HeOGXOAHMON JOATOBEYHOCTH
€ YUeToM KOPPO3HH H MEXAHHUECKOTO H3HOCa. MUHHMANBHYI TONIMHHY
HAapYKHOH OOWIWBKM, HACTH/AA Nanylsl, INMPCTPEKa H NaNyOHOre CTpHHre-
Pa HA3HAYAIOT B 3ZBHCHMOCTH OT J/MHB, KJIacca H THTA CYJHA MO CIeHH-
ancHofl tabnnue. IlpH 3TOM TONIUHHY HapyXKHof OOGIMKHBKE B HOCOBOM

Pue. 76. Orcexn KoprycoB CyAoB ¢ MonepeuHOf H NPOAOALHOH cHcTeMaMu HaBopa:

I — wraperpek; 2, /7 — naayGunifi u Gopropoft cTpHErepsl; J — nuaaepc; 4 — gapaHHrcH; 5 —
paMHBtli OHMC; 6 — xomocTele OWMcw; 7 — kHEuLA; 8, 9, [0 — xomocToft, aopum H  paMuetit
mnaHroyThi; ff -- roayGunnsi; 2, {4, 24— cpeaunfi, Goprorodl H AHHIKeBBIH KHJAbCORMW; [J3 —
yTomtiennuAi xunepofl nrosic; /5 — dmop paMHOrC AHHNIEBOrc WNaHroyra; 1§ — cxygopoil moac
ofjuiipky; 18, 23 — pamAvie muanroyrsl Gopra m awmma; [9, 2/ — cOOTBeTCTBeHHO NaAyGHLle H
GopToBhie NPOZOAbHHE pedipa IKECTKOCTH; 20 — ofmusxa naay6u, 22 — AHHILEBLIE XOAOCTHIE
npoaoabane Haaka :
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Puc, 77. O6umnBxa kopnyca B NONEPRUHOM
ceueHHH (0} ¥ pacTsKKa HapyXKuo#t 06-
wHBKHE (0):

! — MOSC CFOPHIOHTAABHOTO KHAR, 2, 3 -— nosca
auniiebod OGWIHBKH, 4 — cKyAopolt nosac; § —
nonc OOGWHKBKH HapykKHoro Oopra; 6 — mMHpeT-
pek: 7 — MaayGHWH CcTPHETEP, & — RPOLOALHLIA
koMHure; 9 — danpwdopr; /T — masm; § — ¢THi-
XH

' e
Uinaneoymer

OKOHEYHOCTH NPHHUMAWT He MeHee 1,25 TOAWMHLI HAPYKHOH OOLIMBKH
B CpefHelt yacTH CYIHA, 4 TOJLIHHY HAPYIKHOf oOUIMBKH B pailone ax-
TEpNHKA ~ He MeHee TONHUHHL HAapyXKHOH oGIHBKH B cpejiHefl 4acTH Kop-
nyca. [Hupuua wuperpeka nonxHa Guite He menee 0,2H (rne H — Bbi-
coTa Gopra cyaHa).

OCHOBHBIM MOfACOM TMaJyGHOTO HACTHAA ABAAETCA NaAyOHHI CTpHH-
rep, MAyinui BAoNL 60pTOB OT Hoca A0 KopMul. [IlupuHy nany6uoro cTpuu-
repa y najnyGHBIX CYJI0OB NPHHHMAIOT He MeHee 600 MM, a TOJMIHMHY — He
MeHee ToaulHHbl wnperpeka. OcTanbHele nofca NanyGHOTO HACTHAA Reda-
10T HECKOJIbKO TOHbule. JINf coXpaHeHHs NPOUHOCTH B NaJyOHOM CTPHH-
repe 3afpeiilaeTcs Je/a1aTh Bupe3s JHamerpoM Gosee d = 20f,, (rae f;, —
TOMMHHA TanyGHOTO CTpHHTepa) 6e3 HaiMexalero NOLKpeNJIeHHs.

Cyaa, niasawouiyde B GHTOM JbAY, BAOJb BCErO KOPAYyCa HMEIOT Jjejio-
Bbifl MOfIC, TOMIUMHY OOWIHBKH KOTOPOro B HOCOBOH YacTH CyZHa NPHHK-
MatoT pasHoii 1,25f, B pafione axtepnuka — 1,2f, Ha ocranbHOH AJHHE
cyana — 1,15¢ (rie ! — Toautuua OGWHBKH 6GOPTA B COOTBETCTBYIOLLEM
paiioHe A cyAHa (Ge3 NefOBBIX KOLKpEI/IeHHH).

Bepxusas rpannua aeiosoro nosica npoxout Ha 0,5 M Builte rpysoBoil
BaTepPJIHHAY, 2 HIDKHAS -— Ha 0,5 M HUKe BaTep/IMHAH TOPOMHEM, C yve-
TOM BO3MOMKHOCTH Au(xpeperra cyiHa.

[TanyOuptii HaCTHA CYIOB-NAOWAJOK H HACTHJA BTOPOro HHA CYXOIpys3-
HBIX CYXOB A5 3a0lATHl OT MOBPEXIEHH NpH NeperpysouHHx  onepa-
IHAX YTOAWAKT HA 3 MM K Gofiee, T. e, {4, = o + 3 MM (rae {, — TOJ-
UHHA HapVKHOH OGWHBKH IHHOLA). '
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58, KOHCTPYKUMM KOPMYCOB

CoBpeMeHHBIE CYXOTPY3HBE TeIJIOXOAB H TAHKEPHl CTPOAT C ABOHHBIM
JHOM H JIBOHBIMH GOpTaMi. DTo yBeiyHBaeT oblULYI0 MTPOMHOCTL Kopiyca,
MOBLILIZET JKHBYYECTh CYAHA Y co3fiaer yAoGCcTBA JJsl BHIMOJHEHHA Mepe-
TPY30uHKX onepanyii.

Y peuHbiX CYJOB C ABOHHBIM JHOM (pHC. 78) BLICOTY MEXKAYAOHHOTO Npo-
crpanctBa npHHuMaloT 800 MM nmpu anuHe Kopnyca o 120 M H He meHee
900 mm npu Goablueii anune xkopnyca. HaGop BToporo jHa H3roTOBAAICT
IO Toii Xe CHCTeMe, KOTOpas NPHHATA AJA JHHILA H nady6ei Koprnyca JaH-
HOI'0 CyAHa.

[poerpancreo Mexay ABOHHBIM AHOM H GopraMH pasjefieHo Ha oTce-
KH HeNpoOHHUAeMBIMH CIOMHBIME (aopamu wnadroytoB. [lna gocryna
B OTCEKH MeXJYIAOHHOTC MPOCTPAHCTBA H BEHTH/JISUHA HX BC BpeMs PaboT
B HAacTHJe BTOPOro AHa BOJIMSH BOIOHENPOHMUAEMbIX (WIOPOB JealT Ja-
3pl. BoKoBWe Kunbconsl, NpoHHLAeMble (JIOPE! Y IINAHTOYTH TaKXkKe HMe-
10T OBajibHEe Bhipe3bl paamepom 400X 600 MM, nosBossoiHe nepeMena-
ThCA MO OFTCeKy NpH ocMaTpe. OAHAKO BHICOTA 3THX BHIPE30B He JOJKHA
NPEBHIHATL MOJGBUHBL BEHICOTH JAKCTa QJIOPOB M KWJIBCOHOB. B cpelHem
KH/bCOHE BO H36exaHue HApYILeHWs! TMPOYHOCTH OOHIYHO BHIpE3n He Je-
NaoT.

Toauuny JHCTOB BTOPOT'O [IHA CAMOXO/HBLIX M HECaMOXOZHBLIX CYAOB, Ha
Tgmpbix BHIFPY3KY OCYHMIECTBJASIOT rpeiiepamy, NPUHHMAIOT paBHOH 8—

MM.

HapyxHuas o6UIMBKA CHYXHT L1A obecleyeHHs HeNpPOHHIAEMOCTH H
IPOUHOCTH Kopnyca. OHA BOCIPHHHMAET THAPOCTATHYECKOE A4BJEHHE BO-

Puc. 78. Juuwiepoe nepekpuTHEe ¢ ABOAHHEM AHOM:

! — HACTHA BTOPOrQ AHa; 2 - KHHUA; § — nonepedyHaa nepefopka; 4 — croitka nonepednofl mepe-
Goprn (Konrpdope); 5. 6 — dbAcpH HenmpoRHuaeMHft H RpounnaeMul; 7 — pHAMeBaA OGHIHBKA;
& — cpenupl KHNbCOH; 9 — GOKOBhe KHALCOHH
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Puc. 79. Mujene-UINAHroyT cyXOrpy3aHoro TenioxXoka cMEHIaHHOTO pexka — Mope nJja-
Banus (omp. 791):

! — MeRAYGOPTHOE NPOCTPAHCTBO; 2 — TFPY30BOHA TpioM; 3 — MeXAYAOHHOe NPOCTDAHCTRBO
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Puc. 80. Mraeap-mmanroyt nedrepyacsosa (np. 1570):

1 — TavEW AAA NepeBOsKH HedTeNPOAYRTOB; 2 — OTCEX ARA NEPeROSKR PYAH: 3 — GaamacTRble
UHCTEPHB
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Puc. 81. MHaeAb-IUNAHrOYT HaAWBHOR OapXu ¢ ABYMA UHAHHAPHuecKHMH oboJouKka-
mu {np. 16 802):
1 — uHIHEAPHIECKAN 060ACuKa; 2 — nanyGa; 3— npuBaabHuifl Gpyc; 4 — AHHlULE

b, YAapH BOJIH, CXAaTHe JIbIaMH NPH NJaBaHHH B JEJOBHIX YCJIOBHAX.
TosnmMHB CTANBHBX JHCTOR HApYXKHOH OOIUHBKM NPH NPOEKTHPOBAHHH
onpegenstor [Ipasunamu Peunoro Pernctpa PCOCP B 3asucumocTs oT
KJ1acCa H JJIHHEL CYiHA. ‘

Kopnyc cyxorpysHoro Tennmoxoja cMelIaHHOrO PeKa -— Mope NnaBa-
HHUA (pHc. 79) HMeer CMELIAHHYIO CHCTeMy Hafopa: nmanyla, ZHHILE, BTOpoe
JIHO, HapyXHbie H BHYTPEHHRe 6opTa — NPOACABHYIO, OKOHEYHOCTH KOp-
nyca ¥ MallHHHOE OTIeNeHHe — MONepeyHylo cHCTeMy Habopa.

Jna TaHkepoB BHYTPEHHEro NJaBaHHs NPHMEHSIOT KOHCTPYKUHH KOp-
nyca ¢ ABOMHBIM JHOM, JBOHHbIMH GopTaMu H NPOJoJbHoH nepeGopKoil B
JI1. Bropoe puo npr atrom umeer Haxson K JIT ¥ npofonibreli xeno6, 9to
N03BOMISIET MIOUTH MOJHOCTBIO YAANATD IPY3 NPH pasrpyske TaHKepa. Mex-
RY/IOHHOE TPOCTPAHCTBO HCIONb3YIOT AAsA GaNJaCTHPOBKM NPH XOAe mHO-
PONKHEM.

Ha uyTpeHuux BOJAHBIX NYTAX A5 NEpPeBO3KH B OXHOM HaNpaBNeHMH
HepTENnpoOAYKTOB, a B OGPATHOM — PYAH WJIH APYTHX CYXHX TPY30B HC-
TIONB3YIOT KOMGHHHMPOBAHHBIE BHLICOKONPOM3BOXHTENbHHE Cyla — Hedre-
pyaoso3nt (puc. 80). Kaxanil GopToBofi OTCeK Pa3feneH NoNepeyHbIMH Tie-
peGOpKaMH Ha YeThipe TaHKa, B KOTOPHIX MNepeBOo3AT He(TeNPOAYKTHI. -
CpeHHil OTCEK 1/ NEPeBO3KH PYAH NepeGOPOK He HMEET H 3aKpbiBaeTcs
MEXaHH3HPOBaHHbIMK JIOKOBHIMH KpHIuKaMH. [1ofl cpeAHHM OTCEKOM pacno-
JIOKEHO MEXAYIOHHOe MPOCTPaHCTBO BhicoToM 1,5 M, KOoTOpoe HCmonb3y-
10T npK npueme Gajanacra. .

Bosbinoe BHUMaHHE YJAENSeTCA 3amHTe BOJAHoro OaccefiHa or sarpss-
HeHus. OcofeHHo 9TO OTHOCHTCS K HedreHaNuBHEIM cyaam. Hanusnan 6ap-
®a ¢ ABYMS LUHJAHHADHYECKHMH BeraBkamy (pHc. 81) HMeeT nmpomoabmyio
cucremy HaGopa kopnyca. llpaupjapuueckye BCTaBKH YCHJIEHH HaGopoM
TOJILKO C HAPYKHOl CTOPOHBI, YTO oOecneunBaeT yNPOUIeHHYIO 3aUHCTKY
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TaHkoB. Kakgad BcraBKa JAByMs NoNepeuHbIMH NepeGopkaMH pasfeseHa
Ha TPH TaHKa. Pasmetlienne HedTENPOAYKTOB B NMPOAOALHBIX HHAHHAPH-
YeCKHX BCTaBKaX HCKJ/IOYAeT YTeYyKy rpysa TipH NOBPeXAEHHH KOpnyca.

59. HKOHCTPYKUWM OKOHEYHOCTEW M MALLMHHOIO OTAENEHMA

[Ipn paspafoTke KOHCTPYKIHH KOPNyca B PaiiOHE OKOHEHYHOCTEH H Ma-
IIHHHOIG OTAEJEHHA HeoGXONHMO YUYHTHIBATb XapdKTepHble OCOGEHHOCTH
BO3AEHCTBYIOIHX Ha HHX Harpy3ok. Hocobasd okoHeYHOCTb BOCIpPHHHMA-
€T 3HAYHTe/bHBIe YJapHble HarPY3KH Ha BOJHEHHH, HPH XoJe B J&J0BbIX
YCJOBHAX H MOCAfKe CyAHAa HA Medb. Ha KOpMOBYIO OKOHEYHOCTh Kophyca
AefiCTBYIOT TYJLCHPYIOLIHE VCHJIHA CO3faBaeMble rpefHbIMH BHHTAMH.
B paiiole MAIIHHHOrO OTAENEHN 5/EMEHTH KOPNYCa HCMBITLIBAIOT BO3JeH-
cTBHe BHOpALHH oT paGoTAONIHX IVIABHBIX ABHraTenefi.

OKoHeuHOCMAMY HA3LIBAIOT HOCOBLIE W KOPMOBHIE YYacTKH Koproycas
KOTOPBlE OTCTOAT OT HOCOBOFG H KOPMOBOTO NepPneHAHKYJAPDOB Ha pac:
crosiuud, pasHoM 0,15L (rme L — pnuna cyaHa).

HocoByio H KOPMOBYIO OKOHEWHOCTH AAs oGecrneveHHs MECTHOH Mpoy-
HOCTH, A TaKie MO TeXHOJOrMYeCKHM COOOpaXKeHHAM HAGHPAIoT mo mone-
peunofl cucreme HaGopa HE3aBHCHMO OT CHCTeMbl HaGopa CpepHeil yacTH
kopryca. [Ipn aToM B GopnKKe M axTepliHKe MINANMIO YMEHbIIAOT Ha 50—
100 mM. [lHHOIEBBle YYACTKH WINAHTOYTOB BHIMOJAHAIOT TOJNBKO H3 PaMHOro
apodunsi, a GopToBOH HAGOpP YCHAMBAIOT YBeJHYEHHEM YHCAA PAMHBIX
IINAHTOYTOB H M3MeHeHHeM HX npoduns. Tonmusa cTeHKH ¢IOpOB HOCO-
BOH OKOHEUHOCTH JomkHA GLITh HA | MM Gosbine, YeM B CpefiHEH YacTH.

OcHoBHble TIpOJONbHBIE GalKH TO JHHULY — KHJALCOHB — H MO Ma-
JNy6e — KapJAMHTCH — AOJXHbl MPOXOAUTh KaK MOKHO Aajiblie B HOCOBYIO
H KOPMOBYIO OKOHEUHOCTH. CpellHie KWIbCOH H KapJuHre JOBOXAT 0 ITEB-
Hed, a GokoBele — N0 TONepeyHbIX nepeGopok (GoOpnHKa H aXTepnHKa.

BoproBrie cTpHHrepsl A0XOXAT A0 (opIUTEBHS, Ile HX COEJHHSIOT ro”
PH3OHTaNbHOH KHMIeR, HasuiBaemol Gpewmyxom. OGBOAL HOCOBOH YacTH
BbIGHPAIOT M3 YCJIOBHA YMEHBUICHHA CONPOTHBJICHHS BOAH ABHKEHHIO
CyAHa, ofecneYeHHsi MOPEXOJHBIX M MaHEBPEHHLIX ero Kauects. Ha peuHbix
Cylax pacnpocTPAHEH HAKJMOHHHI dopiuteBeHb. 370 MO3BOJAET YBeJNH-
YuTH MJIOWaAb Many6u H MPeNnsATCTBYeT 3aluBaHHI ee Bofofi. Hoc aeno-
KOJIa HMeeT CHJIbHO HAKJIOHEHHKIf Brepes dopmTebeHb, ofeceundnas «Bro-
3adHe» KOpIyca Ha Jjej.

KOHCTPYKIHSI KOPMOBOil OKOHEYHOCTH OnpefelifieTca YHCAOM H THIIOM
pynefi u gBuwurenefi. Jas nponycka rpebunX BaJoB uepes OOLUIUBKY
KOpIiyca cay:Kar HefiiByaHue ycrpoiictBa (puc. 82).

OKOHEYHOCTH TO/IKAEMbIX CYNOB MOAKPEIUIAIOT TAKHM 06pa3oM, uToGhl
YCHAHR OT YIOPOB PABHOMEPHO pacnpejefd/HCh Ha NPOLGJIbHBIE CBA3H
Kopryca u 6opra. B naockocTH YRoDoB yCTaHABAMBAIOT IPOAOILHLIE Nepe-
GOpKHM MM pacKoCHHE (epMbl, TPOYHO CBA3AHHBIE ¢ KOPNMYCOM CYJIHA H
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Puc. 82. Heitapynnan Tpyba;

{ — kponmiTeAn rpeporo Baja; 2 — PeSHHOBMIE MOAWHONWHKH; § — MOPTHpa; 4 — AeRAByaAHan ™wy-
Ga; 5 — rpeChoit pan, § — TpyGa noAays BOAM AAA CMayHBaHKN; 7 — OONepedHA  nepebopXa;
8 — canbHHKOBOE YCTPORCTBO; 9 — HAMHMHASA BTYJAKA CaAbHHKA: J0 — OSWIHBKA Kopmyca

JOoBeJleHHble A0 HenpoHHuaeMmol nepeCopkH dopnHka HAM axTepnuka.
B paiione ynopoB CTaBAT 3aMKHYTHE WUIMAHTOYTHEIE PaMbl.

Kopnyc cyaHa B MAalIHHHOM OT/le/ieHHM HMeeT TOMNEPEYHYI) CHCTeMy
Habopa. [Ipu sToM Ha KaXKAOH IINAHHM YCTAHABIHBAIOT QVIOPHHIE HAM paM-
Hele LINAHTOYTE, ¥ KOTOPHIX TORIMHHY CTEHOK CIVIOIIHBIX MIOp yBeJHuM-
BaT Ha | MM, a nJontagH o6paTHEIX NOSACOB — B NOATOPa pasa o cpas-
HEHHIO ¢ COOTBETCTBYWIUHMH LINAHroyTamMH TpoomoB. Paccrosnue mexpy
PaMHBIMH IUMAHTOYTAMM He JOJXHO NpeBwiullaTh Tpex wmnauuii. Kpaiipue
UIMAHIOYTHl, OTPAHHYHBAIOLLHE DY HAAMEHT, JOMKHEE OBITh 06A3aTeNBHO PaM
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Puc. 83. PyHAAMEHT riaBHOTO ABHTATENS:
{ — UMAbCOH; 2 — WHAKIOYT: § — BePXHAR MOAGLa GyHAAMERTA

3

= | B | =R

J— %

=== = aes =

| = | BEEHS

133



HeIMH, PJjopHl WINAHTOYTOB B pailloHe QYHAAMEHTOB [eJAlOT pa3pesHuIMH
H CBA3LIBAIOT ¢ 6aqKaMH QYHRAMeHTa KHHMAMHM. Y paMHBIX LUNAHIOYTOB,
OTPAHHYHBAIOUHX GYHIAMEHTH, CTABAT YCHJIEHHHE TNHJJEPCH.

PyHnameHT NOA rAaBHbIN ABHraTe/]b H3IOTOBJIAIOT H3 JIHCTOBOH CTajlH
{puc. 83). OH uMeeT 0OLIYHO JBe NPOAONIbHHE GafiK¥H, KOTOPHIE COBMEIAlOT-
¢ ¢ KWAbcOHAMH. B ciiyyae HeBO3MOKHOCTH COBMEILEHHS CYIUIECTBYIOMIHX
KHJABCOHOB C NPoJo/ibHbIMH 6aaKaMu $yHAAMEHTA B IIOCKOCTH 6anoK ycra-
HaBJHBAIOT JONOAHHTE/IbHEE KHIbCOHBI, KOTOPhIE JOBOAAT AO NMOMNEPEYHHX
nepefopox MALIMHHOTO OTJEAEHNR H NMPOYHO CBA3HBaloT ¢ HuMH. C obpar-
Holt CTOPOHH! MepeSOPOK CTABAT PAMHLI® CTORKH, JKECTKO CKPeNJieHHbe ¢
KHJIBCOHAMH ¥ Kapsauxrcamu. BepXuue ropHaortanasHbleé nojoch $yHAa-
MeHTa Aenaior tonuusod 10—20 MM H IIHPHHOA He MeHee WIMPHHEI onop-
HOH MOBEPXHOCTH PAME NBHTATEJA.

BeroMorartesbHble XBHTaTeH, HACOCHl H APYTHe MEXaHH3Mbl B MalMH-
HOM OTHENICHHH YCTAHAB/JIHBAIOT Ha (PYHIAMEHTHI, NpelcrabBasiouniHe coboil
NpUBApHBaeMbie K OOIHHBKe AHHILA H CKpenfenHule ¢ GuiopaMu NpH HOMO-
HIH KHHL IBYTABPOBEIE WIH TABPOBbE GajKH.

60, KOHCTPYKLIMA M HASHAYEHME NOMEPEYHBIX
W NPOAONbHLIX MEPEBOPOK

C uenbio ofieciieyeHHs1 HENOTONAAEMOCTH CYAHA H OOPAa3OBAHHA CYHO-
BHIX TOMEUIEHH i KOpnyc JenAT HA OTCeKH BOROHENPOHHULAEMBIMH nepebop-
Kamu. [lonepeunsie ¥ TpofoJibHbE NepeGOPKH NPHAAIT KOPNyCy Takxke
OGHIYIO H MECTHYIO MPOYHOCTb. KOJMIHYECTBO HX H PACHOJNOKEHHE OIpeness-
10T B 3aBHCHMOCTH OT KJiacCa, THNMa M Ha3HAYEHHS CYJHA.

[lo dopMe BozoHenpoHHIaeMble NepeGOPKH PEUYHBIX CYROB H3rOTOBJIA-
10T ABYX BHJAOB: IVIOCKHe H rojpHpoBaHHHE.

[Tonoruo naockux nepeGopox (puc. 84, a) cBapHBAOT H3 JAHCTOBOMN CTa-
A romguroit 3—5 MM. IIpH aToM ANHEHEBIE CTOPOHB JIHCTA PAacnofaraior
FOPH30OHTANbHO. JIHCTH HUMKHETO mosica nepeGopkH Aenaior Ha 0,5—I1 MM
ToJjllie, TAK KaK 3Ta 30Ha NOJBepKeHa NMOBHIIEHHbM HArPY3KaM H yCH/eH-
HOll Koppoaud. [InA nonyueHus HeoOXoAHMOll XKECTKOCTH K MOJNOTHY no-
nepevHbIX nepeGopoK MPHBAPHBAIOT BEPTHKANbHbIE CTOHKH YIJIOBOTO MM
nojocofynsboBoro npopuaa. B naockocTH KHJIBCOHOB H KapAHHICOB
YCTAaHABAWBAIOT PaMHBle CTOHKH — Konmpdopesi. Bee monepeunnbie He-
NpoHuyaemMsie nepeGopKY NOMKHE KATH OT AHHLA RO NalyOsl HaBOJHOIO
Gopra. JTuctel nepeGopoK NMPHBAapHBAOT K OOUIMBKE KOPMYCa CIUIOLIHBEIM
ABYCTOPOHHHM LIBOM, YTO ofecreyHBaeT BOROHENPOHHUAEMOCTD.

Ha nonepeunsix nepeGopkax NeJOKONOB YCTAHAB/NHBAIOT TOPH3OHTANb-
Hble GaNKH — weabgsl, KOTOPHe BOCMIPHHUMAIOT RaBAeHHe Nbja Ha GopTa.

B nocneguue rofill B CyAOCTPOSHAH MHPOKO NPHMEHIOT MepeGOPKU H3
20(ppuposarrozo cranbHoro aucra (pue. 84, 6). Ouv MeHee TPYAOEMKH B
H3TOTOBJEHHH M MPH PaBHON NpoYHOCTH MMeloT Maccy Ha 15—20% mexbine
MJAOCKHX. Y nonepeuHslx nepeGopok rodpul pacnonaraioT BEPTHKANBHO, a
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Puc. 84. Tlnockas u rodpHpoBaHHAd NONEpEyHble NepeCoPKH:
| — o6mueka nepeGopkH; 2 — xoxoeras crofika; 3 — XoHTp(opehl; ¢ — Kapauure; 5 — Gopropofl
CTpHHrEp; 6 — KHALCOH

¥ NPONOJBHEIX — KAK BEPTHKAABHO, TAK K IOPH3GHTAILHO. IpononsHoie
nepeGOpKH MOBHILAKT CONPOTHB/IEHHE obmeMy u3r#0y, H IPH pacuerax Hx
BXJIOUAIOT B 3KBHBAJEHTHRIL Opyc. :

Ha Bcex cyaax He3aBHCHMO OT THNA H KJacca ROJMKHEL OLITb YCTaHOBAE-
HEl GOPNHKOBAs M AXTEPIHKOBAs ToONepeyHbe HePOHHLACMEIE nepeGOpKH.
dopnukoBy0 nepeGOPKYy pacionaraioT oT HOCOBOTO HepneHAHKYJApa Ha
paccTOSHHA He MeHee MOJIOBHHbLI HIMPHHE Kopnyca. YerpoiicTBo Aseped H
113308 B nepeSopkax (OPNHKa M aXTeplHKa He JONYCKAETCH. Ecnu B Apy-
'HX TOTepeYHbIX HEMPOHHIAeMBIX TiepefOpKax YCTaHABAMBAIOT 1BEPH, TO
OHH AOMKHBI GHITh HENPOHHIAEMBIMH M 3aKPHIBATBCA C o6enx CTOPOH.

CaMoxoJiHble CYAa MMEIOT HerpoHHLAeMbie ITOTIEPEYHBIC nepeSOpPKH, OF-
paHuuHBalOUHe MAUIHHHOE OTAE/IEHHE.

Uneno M pacnojoXeHHE HETIPOHKIIAEMBIX nepeGopoK 0OGOCHOBBHIBACTCA
COOTBETCTBYIOLIHMH PacueTaMi HeNOoTOMASEMOCTH. Ha cyxorpysHbx cy-
J1ax obiee MEHAMATBREOE UHCJIO TIoNepeuHbIX NepeGopoK (B Tom uncae ¢op-
IHKOBONH M axTepMHuKoBO#) ycraHaenusaior 3—6 npu AnkHe CyAHA COOT-
RetctBenHo 20—60, 61—80, 81—100, 101 M 1 Gonee. Ha peunmx TaH-
Kepax YCTAHABJHBAIOT OAHY HPOAOJIBHYIO nepeGOpKY NpH JTHHE CYIHA
80 M 1 meHee, Ape — NPH GosblleH LJKHE.

41, KOHCTPYKLMA HAOCTPOEK,
OBOPYJOBAHME CYAOBLIX MOMEIWEHHA

Cydosie Hadcmporiky MO BHRLY MaTepHana GLlBAIOT METANINIECKHE, ae-
peBfHHBe H KOMMO3HTHHE. OGMKBKY HAJCTPOEK H3rOTORISIOT H3 JHCTO-
BOl CTaJAH TOMIHHON 3—4 MM, 4 TaKiKe H3 CTalbHBIX robpHPOBAHHHIX
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JHCTOB TOJAUWMHOH 2—3 MM € FOPH3CHTA/AbHHIM WJIH BEPTHKAJAbHHM paclo-
JoxeHneM rojpp. Hapyxubne H BHYTPeHHHE CTEHKH HAACTPOHKH HMEIOT NO-
nepeYnyio cHeTeMy HaGopa, COCTOAILETO H3 PAMHBIX H X0J0CTHX cToek. Ha-
PYXHble CTeHKH JOJKHB ObiTh BOROHENpPOHHUaeMbIMH. [lany6m HagcTpoex
BLIMOJHAIT W3 TVAAKHX KK ToppHPOBAHHEIX JHCTOB, BHMCH HaGopa je-
JaloT H3 noaocobyab6el, KaK H CTOHKH CTEHOK.

Ha KpynHbiXx nacca’XKMpPCKHX cyAax ManyOsl HAACTPOEK BhIMOJHAOT
no npofonbHOi cucreme HaGopa. [lpomoabHuil nopgnany6unii naGop co-
CTOHT M3 XOJOCTHIX MPOACIALHBIX OaNoK, PAaCHONOKERHBIX HA PACCTOAHHH
5560—600 MM Ipyr OT Apyra. B nNoCKoCTH BHYTPEHHHX MPOOJbLHBIX CTe-
HOK OOBIMHO YCTAHABJHBAIOT KAPJHHICH, MNOAKPENJIeHHble THJIepCaMa.

Ha HeGonsuiMx rpy3oBEX TEMIOXONaX H OYKCHPAX-TOJAKA4axX CTEHKH
HaJACTPOEK M3TOTOBMASIOT H3 CTAJNbHHIX NOPPHPCBAHHLIX JIHCTOB C BEpPTH-
Ka/TbHbIMH TOgpaMH.

[Many6y H CTeHKH METAAJHYECKHX HAACTPOEK H3HYTPH OOCTPaHBAIOT
OGIUHBKOR K3 (aHepbl HJAH IaCTHKA. MeXAYy HapyXHOA MeTANIHYeCKOR
K BHyTpeHHefl OOUIHBKAMH TPOKJIa[BIBAIOT TelJIO- M 3BYKOH30J ALHOHHLE
MarepHansi. B KauecTBe H3OMALHOHHLIX TPHMEHSIOT CHHTETHUYECKHE Ma-
TepHasbl (MEeHOIIACT, KAaNpOHOBYIO BAaTy), KOTOpHE NPHKJIEHBAOT K 06-
IIHBKE CMeNHAIbHBMH MaCTHKaMH.

Meraninueckne nanybsl HAACTPOEK 3aCTHAAIOT JEPEBSIHHLIM HACTH-
JIOM, Ha KOTOpHIl VKIagWBalOT JHHOJAeyM. B mociexnee Bpems mmpoxo
TPHMEHAIOT A A NOKPHITHA Nany0 cneuHalbHbIe MAGCTHKH.

Cydossie nomeuenun 06pa3yioTCsa NyTeM pa3flefieHHs HaJCTPOEeK H oTce-
KOB KODHIYCAa BLIFOPOAKAMH Ha OTAENbHHE 3aMKHYThle npocTpancrea. Mx
JesAT Ha XHAbe, O0UEro NoJL30BAaHNA K cayKeSHbIe.

Ha naccamupckHX cyZax TNOMelleHAs 3SKHIAMKa paclioNaraloTes or-
AenbHO OT moMeileHH#t naccaxkupos, OGopyjnoBanHe H YROOCTBA HcuAbix
ROMeweH 1l 3aBHCAT OT CAYKeOHOro MOJNOKEeHHA UYleHa SKMIakKa, a Aas
MACCAKHPOB — OT KATEropuu KaioThl. [IpH pasMellleHHH KalOT KHNaxa
YUYHTHIBAIOT MECTO HeceHHH BaxThl. TIyTh oOT KaloTel 0 paGoyero mecra
JoNXKeH GHTb KpaTdaiuruM.

K nomewenunm obugzo noav3oeanus OTHOCAT KalOT-KOMNAHHH H CTO-
JOBBIE IR SKHMAXKA.

Ha naccakupcKHX cyjax, KpoMe YNOMAHYTHIX TOMEUleHHH, HMeloTcs
pecropaHul, 6apsl, GydeTH, My3BKaJbHHe CaloOHbl, KHHO3a/bl, HAa OTKpHI-
THX nanyfax — CONAPHH W TAHIMAOAAKH. B JaHHyO rpynny noMeme-
HHA BXOHAT TaKye npayeuHple, H6aHW, AYIIEBLE, CYUIHJbHLIE H TNaAW/Ib-
HBIE.

Otpenka CyfOBeIX HOMEIEHHR AOMMKHA COOTBETCTBOBATh HX HasHaye-
Huo. OTHenxka pecTOpaHOB, CalOHOB, KAlOT JJfA NAcCaKHPOB H IKHNAKa
IoN¥HA GRITE KpacHBOM, YROGHO!N, rurMeHHuHoil H Ge3onacHolt B moxap-
HOM OTHOIHEHHH. DTHM TpeGoBaHHAM B HauOonbllefi CTENeHH OTBEYAICT
pasfinuHbLIe CHHTETHUECKHE MaTepHa/H: TEKCTOBHHHT (MCKYCCTBEHHasl Ko-
3Ka), THHKPYCT, MNaBHHOM, Apyrue mnnactuxku, OTRe/AoUHBE MaTepHAb
JOUKHE MOANABATLCA BJAAXKHOH y6opke, Ha MHoronaayGHBIX naccaXupe-
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KHX CYAaX OTAeIKY KODHJOpPOB HAa PasHeIX Manybax BbIMOJHAIOT PasHBIMH
UBeTaMH AAd oONerdeHHs OPHEHTHPOBAHHA MACCAKHUDOB HA CYAHe.
B camonax H naccamHpCKHX KalOTaX YCTaHABIHBAIOT JiETKYIO NIPOYHYIO
MArKylo MeGenb. Bce nomeuieHHs JAOMKHBL ObiTh XOPOLIG OCBEUIEHLI
B caymebroix nomewjenuix sKHIANK HeceT BAaXTy, BHINOJAHACT pas/Hy-
HEle paGoThl, B HUX NEpeBO3HTCH IPy3, XPAHSATCA CYJOBHE 3aMacH.
MauwnHHoe oTleNeHHe CNYKUT ANA PA3MELIEHHS [V1aBHBIX JBHratenci,
JH3e/b-TeHePATOPOB, MEXaHH3MOB M arperaroB, HeoOXOAHMbIX BJf HOP-
ManbpHOR 3KCnayatauud cyiHa. Ha peyHblX CYJax MALIHHHOE OTJeJeHHe
HAaXOAMTCH, KaK NPaBHI0, B KOPMOBO#H yacTH CyAHa. [Ipu 3ToM yayuulator-
CH YCIIOBUSL Pa3MeUleHHN TPY30BHIX TPIOMOB, YKOPauyHBAETCA BAJONPOBOA.
LncTepHul ANifl XpaHEHWA TOMJIHBA U NHTHEBOH BOABL PAacio/iaralwTes Y
GopToB cyfHa HJH NonepeyHuXx nepeGopok. DBajmacTHhle OTCeKH HaXOANAT-
€A B OCHOBHOM B MeXAYAOHHOM NPOCTPAaHCTBE.

62. TPY3O0BbLIE NMOKK U UX 3AKPLITUA. AENbHLIE BELWM

I’ py3sossie a0Kku AenaioT B nanyte AAs ofecrnedeHHs 3arpy3KH TPIOMOB,
a TaKkKe JOCTYNA B MOMEILeHHA, PACONiOKeHHLle B Kopnyce, Bee Bhipesn
B nanyfe MOAKPenJIflOT MO TNePpHMETPY BepPTHKAJbHEIMH JHCTaMH — KO-
MMHICAMM. JIHCTHI KOMHHICOB BO3BHIIAIOTCA Haj] naiyboll M npomycka-
IOTCA BHYTPb TPIOMOB JI0 HH)XKHell KPOMKHK DaMHbBIX GHMCOB H Kap/JHHICOB.
Boicota KOMEHICOB Haj Naay6oil B 3aBHCUMOCTH OT AJIHHLL KOPNYCa H Knac-
ca cyiHa peraaMentupyerca IlpaBunamu Peunoro Peructpa PCOCP.
Ha coBpeMeHHBIX rPY30BBIX TEMJOXOAAX C WHPOKHMH IPY30BLIMH JIIOKAMH,
PACMOJIOKEHHLIMH BAOAL BCEro CyJHA, KOMHHICH HMeOT Goablice 3Ha-
ueHne B ofecneuennu obileil npoynoctd. Bricora HX Hap nanyGo#t nocTH-
raet | M, 4To HapAay C KOMIEHCALHell NPOYHOCTH Nany6Gel yRenHUHBAaeT
nojie3usd 06beM TPIOMOB, NPELOXPAHAET TOC/eJHKe OT 3aAWHBAHHA U
ofecnieurBaeT Ge30MacHOCTE BO BpeMs Meperpy3cudnix paborT.

Y peuHpiX CYAOB T'PY30Bbie JIOKH 3aKpPHBAIOT CMelHANbHLIMH BOJLO-
HAH OPLI3rOHeNPOHHUAEMBIMH /OK086LMY  KDPBIILKAME, KOTOpHE ¢ IIOMO-
Wb 3JMEKTPHUECKHX JeGeloK TepeMellaloTcs BAOAE KOMHHICOB MO pellb-
COBLIM MYTAM Ha POJAHKAaX; HA CPY30BHIX TEIJIOXOXAX NOCHAENHHX Tipo-
€KTOB [IPHMEHAOT THAPABJHYeCKHH NpHBOL. KpHIIKH HMEOT Pa3iHuHYIO
BLICOTY H LIHPHHY, YTO NO3BOJISET CABHraTk HX OAHH moA ApyrHe. Bia-
roRapsd 3TOMY BO3MOMKHO OTKPBHITE TPIOMB Ha MOJIOBHHY KX NJOWAIM.

JI1OKOBbIE 3aKPHITHA CYJ0B CMEUIAHHOTO PEKa — MOpE TIaBAHHS JOJK-
Hb! ObITh BOJOHENPOHHLAEMHEMH H 00eCcleYHBaTh JOCTATOUHYIO NPOUHOCTD
npe yaape BojiH. K BopoHempoHHILaeMbM OTHOCAT JIIOKOBHIE 3aKPHITHS
cuctemnl Mak-I'peropa, a Takke ycTpoficTBa C WAPHHPHO-COUIEHEHHBIMH
NOKOBHIMH KpPbIIIKAMM,

B KoHCTpyKilHH MioKoBoro 3akpuiTHa Mak-I'peropa (puc. 85, @) kax-
Jafd KPGIIIKA KATHTCH HA YeTbipeX POMHKAX MO penbcaM Nof AelcTBHeM
CHJILl HATSKEHHSt Kauarta, euiGHpaemoro deGepkoli. Llewrpupyromue ponu-

137



a)

Puc. 85. JTiokoBHe 3aKPHITHA:

I — neGeAKa ANMA MePeABHKEHHS KpPBUUEK, 2 — JIOKoBbie KPBINKH; J — FOPH3OHTANbHLIA MOAC KO-
MHHrca 4; 5 — nanyGuan oGWIMBKA; 6 — PONUKH AR TepelBHMKEHHA XKpbilek; 7 — Uend AJaA coe-
NHHEHHA KPMILeK: 8 — LHEeHTPHPYIOUIHe POJNMKH; 9 — panpamnsiomian Ganka; /0 -— JIOKOBas Kpbiil-
Ka Ge3 posinKoB; [/ — onopeum#t Gpyc; /2 — pesHHOBoe yhAoTHeHHe; /3 — noMmkpar; !4 — phiuarm
0oAbeMa MOSBHXHHX Kpbiliek; 75 — mojoca YRNAOTHeHHA; J6 — NOABHIKHAS KPHIIKa Ha poaHkax
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K¥ KpHIIEK, HAKATLIBAACH HA Cpe3 Hanpae/ifaiowed 6aiKH, IPHIOAHUMAIOT
KPHILIKH, KOTOPhlE CXOAAT NOOYEPE]HO € PeNbCcOB H 3aHHMAIOT BEPTHKANb-
Hoe nojoxenue. [locae yeTaHOBKH Beex KpHILEK B BEPTHKaNbHOE MOJIONKE-
HMe MX OTBOIAT MO HANpaBAsiowiuM OankaM 3a Tpefessi J0OKa.

B yerpoilcTBax ¢ mapHHPHO-COYNEHEHHBIMH JIIOKOBHIMH 3aKPHTHAMH
(puc. 85, 6) BepTHKAJIbHOE MOJOKEHHe KPHILKH 3aHUMAIOT TIOR AeficTBHeM
CHCTEMbl CIEHAJIBHBIX HATMPaBAAOMHMX POJHKOB H NMPONYWEHHOTO Yepes
HHX KaHaTa, KoTophifi BuGHpaeTca nebeakoil.

Ha rpyaoBux Tensnoxopax tuna «Boaro-Iow» nociesnux cepuii npu-
MEHEHO YCTPOHCTBO ¢ MAapHO-MEPeBHKHbIME JIIOKOBBIMH  KPHIIKAMH
(puc. 85, ). JIpe KpHIUKH NepefBRralOTCH BjOAb KOMHHICA MO peibeo-
BWM DYTAM Ha PO/HKax, a JBe ApyrHe PONHKOB He Hmetor. [lociennue
NpeIBapHTeibHO IOAHUMAKOT AOMKPATAMH, NOABOIAT NOM HUX NONBHXKHGLIE
KPHIIKH H BMECTe OTKaTHBawT. BoJoHeNnpoHHUaeMOCTh JHOKOBHIX 3a-
KPHITHH OfecneydBaOT Pe3HHOBHE YINOTHEHHS, KOTOpble YCTaHaBJIWBa-
10T Ha pefpa KpblieKk no HX nepHMerpy. [l KpemnjleHud Mo-nOXOgHOMY
KPBIUIKH CHaGKeHbl CelHa/bHbBIMM CTONOPaMH.

Heavrotmu seujamy HA3HIBAOT MeTaNJHUYeCKHEe H IJIACTMacCOBLle H3je-
JHA, COCTABJSAONLHE YacTh 0GOPYAOBAaHMSH KOpTyca M npefAHa3HaueHHble
AJist CO3JAHUA HOPMANbHBIX YCIOBUH OOHT2EMOCTH SKHMAXKa H TaCCaAXKHPOB,
a Takke ofecneyeHHsl HX GesonacHocTH., K HHMM OTHOCAT MeTaliHyecKHe
OBEepH, KpbIUKK CBETOBOTO H CXOJHOTC JIIOKOB, FODPJOBHHH, GOPTOBHE M
naayGHbie HAMIOMHHATOPH, METa/JIHYeCKHe Tpallbl.

CynoBrie BepH MO Ha3HAYEHWIO KAACCHOHIMPYIOT HA BOJOTa3oHenpo-
HHLAeMble, BOJAQHENPOHHLaeMEle H GPHI3TOHEPOHHLIAEMEIE,

Bodoeasonenponuyaesole Osepu YCTAaHABIMBAIOT HA BOJOHENPOHHLAE-
MBIX NepeGopKaxX M CTeHKaX HagcTpoek. OHH COCTOAT M3 CTAJBHOTO NOAOT-
Ha ToAmKHoi 3--5 MM ¢ rodpamu. [To nepuMeTpy NONOTHA B CTIELHANBHOM
THe3fle YKJa[HBAIOT TPOKAaAKY 3 OeHaomac/ocToiKoH pe3unul. [IBepu
3aKpBIBAIOT KJHHOBBHIMH 3alpaiikaMH Ha TArax.

Bodonenponuyaesmee Jéepu OTAUYAIOTCA OT BOAOTA3OHENPOHHIAEMBIX
MEeHBLIHM YHCJOM 3ajpaeK.

B poiseonenponutiaemoie Osepu yCTaHaBIHBAIOT B MpaueyHnX, GaHAX H
Jaxe B HaACTPOAKAX, eCJAH He NPeNbABAAIOTCH TpefoBaHMA 10 BOJOHE-
nponnuaeMoctd. OHH cocTOAT U3 roPpPHPOBAHHOTD CTANLHOTO NHCTA TOM-
utuuoii 2—4 MM, [lpoknagkofl cAyXHT Noaoca W3 JNHCTOBOH pesuHd, Npu-
KJAeeHHAR K Kpaw NosorHa. JisepH 3akphiBalOTCA 3aMKaMH H 3aulefKoh-

Ceemospie A0Ky YCTaHABNUBAIOT HAJ TOMEINEHHSMH, B KOTOPRIX Heol-
XONHMbBI €CTECTBEHHOE OCBellleHHe M BeHTHAANHA. B KphINKax ceeToBOro
JIIOKA MOHTHPYIOT IMIYXHE KPYT/Ible WIJIOMHHATOPH C MPYTKOBLIM OFpaK
JeHHeM H CTeK.JaoM TOoMIHHOR 20—25 MM.

CxoOume moxu (puc. 86) cay:kar aid jocTyna Jjwjieil B noananyGHoie
fomemtesus. JlOK COCTOMT ¥M3 KOMHHIcCa, TNpHBAapHBaeMoro K naay6e,
KPLILIKA ¢ pe3sHHoBol Tpokaanko#i W ycrpoficTsa 3agpannanud (3agpafi-
KH-6apawika ¢ pyuko#). BuicoTa KOMMHIca 3aBHCHT OT MeCTa VCTAHOBKH
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Puc. 86.  BopgorasomenpoHHuaeMasn
KpHIIKa cXOAHOTO A10Ka:

I — XomHare; Z.— pesunonasn OPoKAANKA;
3 — Kpuinixa; 4 — 3agpafka-Gapamek; 5 —
pyuKa

Puc. 88. HamomuuaTop Kpyriui crbopuaTHii
— KOphyc; 2 — salienka; 3 — WTOPMOBAA KPHIOKA;

H
ek
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Puc. 87. Topaosuna cyaoBas cradb-
Has:

! — KoMHHTC; 2 — oTKHMHOR  Goar; J -
KpHKa; 4 — INHALKH; § — npoxkAaiaka; 6 —
HaBapHIy .

4 —paMa <o c¢TekAoM; 5 — saapafira-Gapa.



JiI0Ka H paiioHa nynaeanus cyaua. [lo gopme cxoaHeie NIOKH H3TOTORJAOT
KPYIJBIMH, KBaJDaTHEIMH H HPAMOYTO/JbHBIMH.

Topaveunm (puc. 87) ycTaHdaBnMBAIOT A JocTyla B MeXAyOOpTHOE
B MEX/YJOHHOE NPOCTPAHCTBO, A TAKIKE B WHCTEPHH A4 XPaHeHHA Kul-
kocteii. ['opnoBUHa B MMaHe uMeeT OBanbHYIO QopMy pasmepami oT 320X
X450 no 450 X 600 mM. KoMEHTC rOpJIOBHHH, B KOTOPOM HMEIOTCA OTBEpC-
THS MO WINHALKH, NPUBapUBaIOT K NanyGe. Ha winuiabky HajeBaloT Kpbill-
KY TOpAOBHHBL. MeXAy KpbHIIKOH ¥ NpPHBAPLILEM YCTAHABAUBAIOT TPO-
KJIaJKY K3 pe3HHB], KAPTOHA WJIH APYroro Marepuasia B 3aBHCHMOCTH OT
COMlepHMOFO OTCeKa.

Hanomunamopor cyat AJsl €CTECTBEHHOTO OCBEIieHMS M BEeHTHJ#A-
LHE CYAOBRX NoMelneHdil. Mx nogpazpensior: no ¢opme — Ha KpyTriable
¢ pramerpoM B cBery 200-—400 MM ¥ npsMoyroabHuie pasmepom 600 X
X400 MM; MO KOHCTPYKUHH — Ha THXeJble, HOPMalibHbie, CTBOpYaTHe
{puc. 88) M rayxue; Mo MaTepHany — Ha CTajbHEle H TIJIACTMAcCOBLIE.
MecTo yCTaHOBKH, KOHCTPYKUHA W Pa3Mephl HIMOMHHATOPOB COrJAacoBhHI-
Baot ¢ PeunbiM Perncrpom PCOCP.

63. KOHCTPYKUMM OTAENbHLIX Y3INOBR CYAHA

Pyndamerm — 310 NPOYHAN MKECTKAas ONOPHAA KOHCTPYKUHA, CAYHKa-
mas AAA YCTAHOBKH H KPEIJIEHHS Ha HeRl PA3JIHYHBIX CYJOBBLIX MeXaHH3-
MOB, 3NeKrpoobopyloBanusi, npuSopos u arperatoB. OH BoCTpHHBMaeT
CTATHYECKMe H [HHAMHYECKHE HACPY3KH, a TaKXKe HHepHHOHHBIE CHJH,
BO3HHKAIOLIHe TIpH Kauke. PyYHIaMeHT COCTOHT H3 NMPOAOALHBIX H TONepey-
HBIX 6a/I0K, CBapPeHHBIX MEeXKLY co6oil H OXKperieHH X KHanaMk. [lng cos-
AaHHA KeCTKOCTH PyHIaMeHTaM KPYMHEIX arperaros, npu paboTe KOTOPBIX
BO3HHKAaeT BHOPAaUMA, HX NPOAO/IbHHE GajJKH XOBOAAT KO NOMEPEYHEIX fMe-
peopox. B mo6oM cnyyae dyHIaMenThl YCTAHABJAMBAIOT TaK, YTOObl yCH-
AU nepejapanHck Ha Hadop, a He Ha oOWIHMBKY. JIn4 cHMxeHW sl BHOpaLHy -
H NpejoTBpallleHHs NOfABJAEHHS TPEIlHH B CBAPHHIX IIBAaX (YHAAMEHTOB H
KOPNyca MeXaHH3Mbl YCTAHABIMBAIOT Ha amoprH3atopax (puc. 89).

[T pusanrensii 6pyc (puc. 90) cayxuT An% npejoxpaHeHns GopTa CylIHa
OT MOBpexAeHNH BO BpeMs IIBAPTOBHEIX onepauuii. IlpuBanbHeie 6pychbs
H3TOTOBJISIIOT CTANBHLIMH (BHJ @), JepeBAHHHMHM {BuA 6) co cTaNBLHON 3a-
HIHTHON MOJOCOH HAM 6e3 3auiMTHOH NOMOCH M PEe3HHOBHIMH {BHA 8).

Popuimeseny — cBapHad, KOBaHaf HIM NHTaf Galka HOCOBOE OKo®
HEYHOCTH KOpNyca CYAHA, TMPOYHO cBA3aHHad ¢ HaGopoM M OOLIMBKOIfL.
MponosbHbie 6ankH HaGopa, MOAXOASIUIHE K (DOPLITEBHIO, COSAHHSIOTCA C
6peumyxamy. TominHa OPeIITYKOB He AOMKHA GbITB MeHbIUE TOJMMMHB!
NIPHJIETAIONIKX JIHCTOB HAPYXKHOH OOGLIHBKH.

Ha peunsix cyzax $opuITeBHH MOTYT GHITh M3TOTOBJAEHE! H3 NMOJOCOBOH
HIH NpYyTKOBOH cTank. PasMepnl nomepeyHoro ceueHHs (OPIUTEBHH H3
HOJNOCOBOIL CTasiH HHXKE TPY30BOH BaTeplMHMH JOJIKHH OLITb HE MeHee:
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el s

Puc. 89. Kpennenne MeXanusMoB M arperatos Ha amoprusatopax AKCC (o) u naac-
THHYATHIX HAKJAOHHHX aMoprH3aTtopax (6):

I — paMa MexaHusMa; 2 - BWpPaBHHBAOWLAA mafi6a; J — ynpyrHe pe3dHOBBlE 3AeMenThi; 4 —
dyHLaMeHT: 5 — BHpaBHHBAWILAA NPOKNALKA; § — nadeTHMA nrcT GyHaaMeHTa

t =12+ 0,4L; a = 64 + 1,6L (rme {, a — ToMmUHA M WMPHHA M0JO-
CHl, MM).

JuameTp nonepeynoro cedeHHsl GopiUTeBHA H3 IPYTKOBOH CTanH HM-
e rpy3oBoil BATepPJHHHH Jo/eH OubTh He Menee d = 46 4 0,96L.

[lnowafe nonepedHoro cedeHHs ¢opiiTeBHA K3 YrioBol paBHoGoKoH
CTallH HHMKEe IPY30BOH BATEPJHHMH I0JKHA OblTe He meHee F = 11 +
+ 0,22L.

Brile rpy3oBoi#i BaTepJHHHH ILIOIAXb MONEPEYHOrO ceyeHHd dopluTes-
HA MOXXHO MOCTENEHHO YMeHbLIaTh H NMPHHHMATb Y BEpPXHErQ KOHLA paB-
Hoit 70%, onpenenenHoit no gopmynam.

AxmepuiumegeHy SBASETCS OCHOBOH KOPMOBOHl OKOHEYHOCTH, COEHHSET
Habop, a TAKKe JHCTH HapyxHoH OGIIHBKH, CO3JaeT ONOpYy Nepy Pyas
H KOpMOBOMY KOHIY FpefHOro Bana y oiHoBaabHHIX cyjoB. Ero dopma 3a-

)

-

Puc. 90. [Tpupaabunie 6pycepsa:

1 — naay6uufi crpumrep; 2 — Opakera; J — WMpPCTPeK: 4 — MeTaanuveckan xopoOka; 5 — rBO3AH
KPenAewns ROJOCH; & — CTaAbpan noaocca; 7, /U -- gepepanHbit W pesnHoBHY Opychs; & — jan-
KH; 9 — Kpenewnui Goar ¢ raftkamn
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BUCHT OT (OpMBI KOPMBI, YHCAA I'PeGHEIX BAJIOB, THIIA PYJAS B HA3HAYCHHA
cynHa, MX H3roToBASICT HENbHBIMH H3 GPYCKOBOH CTajJH HJH CBAPHBIMH
H3 yIJ10BoH paBHOGOKOH CTanM.

Hoinosas mpyba npeactasnfer cofoit cTalbHOl KOXKYX, NOIKpeIUIeH-
Holfi pe6paMH XECTKOCTH, B KOTOPOM PasMelllaloTcst ra3zooTBoiHble Tpy6bl
OT TABHHIX H BCHOMOraTenbHbX JBHraTenefl. @opmy AniMorofl TPyOnl Bul-
GHpPAalOT HCXOAA H3 APXHTEKTYPHBIX ocofeHHOCTe! CyAHA, a ee A3POAHHAMM-
YecKHe KadyecTBa JOJIKHHI O0ecmeynBaTh NMOJHEIR OTBOJA NPOAYKTOR CTO-
paHua B aTMocepy.

64, KCHCTPYKUMKM KOPNYCOB CYAOB TEXHUYECKOrQ ®NoTA

Muorcofpasie THIIOB CYNOB TeXHHUYeCKOro (uiora 1o poAy BbINOIHSAe-
MbiX padoT rpebyer paannunbiX PopM obpaszoBanus Kopryca.

3emnecocHble cHap bl OObIYHO HMEIOT NMPAMOYToJbHYK GopMy Kop-
nyca ¢ BepTHKaJbHuIMH GOPTaMi H NoJbeMOM JHHUIA B HOCOBOH M KOPMO-
BOH 4YacTAX CaHHOro THHa. B HOCOBOM uacTH Kophyca cienaHa npopesb
ANSl pasMellleHHs paMpl BeachiBaowed TpyOul. JIauHa H LIHPHHA NPOpPesH
3aBHCAT OT pPa3MepoB paMbl. 3eMCHAapsi, ¥ KoToporo paGouee nepemere-
KHe B Npolecce HHOYTAYOJeHHA OCYLIECTBAAETCS C [OMOHIBIO CBAH Hamop-
HOTO XOA3, TAK:He H B KOPMOBOI UaCTH HMEET Npope3k, BAOAL KOTOpOit me-
pemelaeTcHl chelLKalbHAS TeNlexKa ¢ IToH cBaeil.

Camoxoiublii 3emMcHapsa kiuacca M-CI1 (3TC-600) s cpeauefi yacTn kop-
nyca HMeeT TPIOM AJf H3BIeKaeMoro rpyHTa. B IHuume pacnoio:xeHs!
chelHaNbHbiE ONYCKAIOIWIHECA KJanaHbl AJA VIaNeHHA TPYHTa H3 TpioMa
Ha Mecte cBanku. Hocosas wacte Kopmyca BuiNOJHEHa KJIHHOOGpa3HOM
(OPMBI, @ KOPMOBAA ~— CAHHOTO THINA C TYHHEJNAMH AJIA pasMelllenns rped-
HLIX BHHTOB H pyaefl.

MuorouepnakoBelff 3eMCHapAX HMeeT KOPNyC NpAMOYrobHOH (hOpPMEI
C Ipope3Lio B HOCOBOH YACTH 1S PA3MENIeHHS YepnakoBoi pambt. [IHume
TUIOCKOE, HOCOBAasi H KOPMOBAfl OKOHEUHOCTH CAHHOTO THIMA.

Y WTaHrOBOTO 3eMCHapaja B KOPMOBO# 4YacTH Kopmyca clelaHa Npo-
pe3s JAA pa3MellleHHs HAKJOHHOR CBaM, ¢ NIOMOWIBLIO KOTOPOH 3eMcHaps-
Ay obecrnieuuBaeTcd Mojaua Brepel A8 pa3pafoTKu Clefyolerc naacta
H3BJIEKAEMOTO TPYHTA.

Kopnyc aemcuapsana (puc. 91) co cmemanHoil cucteMoit Ha6opa BmecTe
¢ Hapy:kHo#f oSmuBKoit 06pa3yeT eXRHYIO POYHYIO U BOAOHENPOHHIZEMYIO
KOHCTPYKUHIO, CHOCOGHYIO BHAEPXHBATh BeCOBHe HArpy3KH, THAPOCTATH-
YecKoe JaBfeHHe, BOJHOBLE H JPYTHE BHEIIHHE CHJIB.

lNpu mpoekTHPOBaHHH CYAOB TexHuueckoro ¢wmora [IpaBunamu Peu-
Horo Perucrpa PCOCP npepnsiBndiorcss JOMONHHTENLHLIE TpeGoBaHHA.
B pacuere ofiefi ¥ MECTHOR TPOYHOCTH YYHTHIBAIOTCA BHEMIHHE HATPY3KH,
BOCIIPHHMMAEMble KOPNYCOM NPH UWBApPTOBKE WIANaHA, BO3AEHCTBHH paMm
TPpyHTO3af0pHOFG yCTpoiicTBa, palouwx KaHatoB ¥ T. n. Tak, y MHOTO-
YepraKoBLIX CHAPAAOB YBEJNHYHBAIOT NMPOYHOCTH Kopiyca B pafioHe npo-
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Puc. 9i. Kopnyc 3eMcHapsna:

| —Kopayc; 7 — nafcTpoiixa; 3 — OCHOBARHE UYEPMAKOBOA pamul; 4 — npopest B

KOpAyce A8 uepnakoBoH pamsl




pesu nyTeM YCHIEHHA Ha6opa H OOLUIMBKH, ZEJalOT YTOJIEHHe nany6ol H
nojKpenJenie HaGopa B MecTax YCTaHOBKH (PyHAAMEHTOB ONEpPaTHBHBIX
nebelok.

B paiioHe pacnoJiodeHus YepnakoBoii M pamonoibemHoil Gawex Habop
OCHOBHOTO Kopnyca ychausaiot, Jlng 3Toro noj onopamMy pamonoXbeMHBIX
Konpoe (Gawen), pacrnojaraeMsiXx Ha fajy0e, YCTaHABAHBRIOT NMHJJIEPCH,
PaMHBIE CTONKY ¥ JIpyrie ONOpHHE KOHCTPYKIUA. JIMCTH naay6el B MecTax
YCTAHOBKH ONOP YePIAaKOBLIX paM ycunuBaiorT Ha 25%. B HocoBom oTae-
JIEHHH B MeCTaX PAcCroNoeHHd TPYRTOBOTO HAcoca NpelycMaTPHBAIOT BO-
JOHENPOKHIAEMbIE YYACTKH (WIOPOBR H KHJABCOHOB JA 00pa3oBaHHA CTOY-
HOTO Konojnua.

K cvaam Texuuueckoro ¢ora He nperbaBAsIOTCA TpeGOBaHHA Heno-
tomasgemoct. OfHAKO UX KOPNyca AOIKHEI HMeTb (JOPIKKOBYIO H axTep-
NHKOBYI0 BOJACHENpPOHHilaeMble mepeGOpKH, a TakKe nepeGOpKH, OrpaHu-
YHBAIOUIHE MAIIEHHOE OTJENeHHE.

B 3aBucMMOCTH OT THMAa H HA3HAYEHHS JeMcHapsnl HMEIOT OAHO- H
ABYXBAPYCHBIE HALCTPORKH B KOPMOBOH HJH cpefHeli 4acTH Kopmoyca.
B najgcrpoiikax naxojarca pyOKkH yropaBiedds, XHiAbe H ciayaeOHo-Ool-
TOBble [OMeleHH .

H3-3a Goablioro HachileHKs 3eMCHapa/0B (0COGEHHC MROrOYepnaxo-
BLIX) HEPTeTHUECKHM H pafounM o6opyJoBaHHeEM BOSHHKAET BHCOKHH Ypo-
BEHb LIYMa, NO3TOMY Ha HHUX 3KMOAXK NOCTOSHHO HE NPOMHWBAET H B HAl-
cTpofiKax pasMeInaloT TOJNBKO CAHHTAPHO-OHITOBbLIE M CIYIKeGHEe MOMele-
HHHA.

65. KOHCTPYKUMK KOPNYCOB CYAOB M3 JIEFTKMX CNNABOB

Hsz nerxkux cniaBoB, npeAMyINECTBEHHO aJIOMHHHEBO-MATHHEBBIX HJIM
A0paleBbiX, CTPOAT KOPNYyca H HAOCTPOHKH CYI0B HA NOJABOAHBIX KPBLIb-
AX, BO3AYIUHOH NOAYIIKe H IMIHCCHPYIOUMX MacCaXKHUPCKHX TemfioXo-
JoB ¢ MaJioli ocaxkoii,

Kopnyc u nagcrpoiika CI1K tuna «Bocxon» {puc. 92) cocTaBasiior eau-
HOE Uenoe H HMMEOT KJeNaHYK KOHCTPYKIHIO 3ieMeHToB. Kopnyc nmmeer
JBOHHOE JHO W CMELIaHHYIO cHcTeMy HaGopa. [lepekpriTHsa AnHma, na-
JyObl H KPHIIK HAACTPOHKH BHINOJAHEHH 0 NPOXOJLHOH cHCTeMe Habopa,
a fopra -—— no nonepeqnofi. [IpofoneHulii Hafiop, ClenaHHBIE H3 OPOKAaT-
HOTO 3eToBOro npoduias, ycTaHaBauBawT HA paccrosinuu 200 MM apyr
ot zpyra. Ilonepeunsiii HaGop COCTOMT M3 PAMHBIX HABeCHHIX WITAHroy-
TOB, YCTAHOBJIEHHBIX NOBEPX NPORONbHBIX GaNoK 4epes ORHY LIMALHIO.
Paamep mmauuu B cepefnte Kopnyca npuHHuMaioT 550 mM. OOIIHBKY THH-
mwa ¥ GoproB Mo nanyOw NepeGOpoK H3TOTOBRAAICT H3 JHCTOB TOMIRHHOM
3 MM (B paiioHe OKOH €€ TOMMIHHY YBEJHYHBAIOT A0 4 MM), OGLIHBKY TpaH-
{a ¥ HACTHJ NanyObl — H3 JHCTOB TOAmMHHOE 2—3 MM.

Jna ofecrneueHus HEMPOHUILAEMOCTH COEMHEHUI KOpIyca W HaACTpOil-
K# NPHMEHAIOT NPOKIAJKY H3 THOKOJOBOH JIEHTH HJAH THOKOJOBOH ymIoT-
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HHTenbHOH 3ama3akd. Kproubesoe
YCTPOHCTBO COCTOHT H3 HOCOBOTO H
KOPMOBOTO KpHUIbEB, KOTOpHie Kpe-
NATCA K KOPNYCY TpeMs CTOHKaMH.
2 ‘ JlBe M3 HHX pacmonoxens Mo Gop-
TaM Ha KOHUAX KpHVIa H OlHa —
: p OI. Kpsiibs ¥ CTORKH H3TOTOB-
=l JISIOT CBapHbBIMH H3 HepiKaBelomieil
ik ! crann mapkn XI1BHIT. B wmecrax
T COEIHHEHHS ¢ KPLLIbEBBIM YCTPOHCT-

RIS ySikiemdy  BOM B KOpPHYCE YCTAHABJIHBAKT COOT-
~ o *  BETCTBYIOUIHE TIOAKpeIeHHs.
AHallOrAYHYI0 KOHCTP YKIHIO
o umetor CITK rthna «Komera», pabo-

an TalolHe B MOPCKHX ycaoBusx. Kop-

Puc. 92. Mugenb-wmnanroyr CIIK tema NYC Cy[AHa HaGupaioT no npoxoAbLHo#

«Bocxop»: CHCTEME, 3JIEMEHTH Kopnyca coejH-

I — npusaapubifi Gpyc; 2 — OKOHHHHA npoeM HSAIOT TpH MOMOLILH aprouo;lyronoﬁ
CBapKH.

Ha Maneix pekax pacnpoCTPaHeHH MAcCAXKHPCKHE TEMJIOXOAB THMA
«/Tlyu». Kopryc cylHa H3 aniOMMHHEBO-MATHHEBOTO CI/laBa_HMeEET CMe-
IIAHHYIO cucTeMy HaGopa, a HajcTpoilka — monepednyw. I[IpofosbHbie
pebpa KECTKOCTH MO [HHMILY KOpPNyca yCTaHaBAuBaior depes 340 MM, a
INAKTOYTH B CpefHell yacTi Kopryca — uepes 960 M. OCWHBKY KPHIIHA
HAJCTPONKH BBHIOJHSIOT 43 TOPPHPORAHHHIX JIHCTOB. INEMEHTH KOHCT-
PYKIHI Kopnyca M HaACTPOHKH COEJMHAIOT CBapKOi.

KOHCTPYKUHS BOSOM3MEUAIONIHX CYOB H3 a/IOMHHHEBLIX CIIABOB pe-
riamentHpyercs [Ipasuiamu Peunoro Peructpa PCOCP. B skennyatanuu
HAXOLHTCA AACCAMKHPCKHI KaTamapasHbii Tennoxoi «Anatommit ¥raosc-
KHil», KOPIIYC ¥ HAACTPOIKAa KOTOPOTro M3rOTOR/EHH CBAPHBIMH H3 aMIOMH-
HHEBRIX CI1aBoB. OHAKO BBHAY BHICOKOR CTOMMOCTH aJIIOMHHHEBHIX CIia-
BOB CTPOMTENBCTBO H3 HMX BOJOH3MEILAIOUIHX CYJOB BHYTPEHHEro IJjaBa-
HHfl IIHPOKOro NMPHMEHEHHs NMOKA HE HAXOAHT.

Susun oxon

1538

1740
937
S

66. KOHCTPYKLIMM KOPMYCOB CYAOSB
U3 MENE3OBETOHA

enesobeTon NPHMEHAIOT B CYIOCTPOSHHH JJISl TMOCTPOHKH KOPIYCOB
NIABYYHX JOKOB, Ae6apKajiepoB u MoHToHOB. CyNOCTPOHTENLHEIH G6ETOH Mo-
JIYYAIOT CMElIHBAHKEM CYTb(ATOCTORKOrG MOPTIaHAIIEMEHTa ¢ BOJOH H 3a-
nosHuTeAAME. B KauecTBe KPYINHOrO 3ano/HHTENS NPHMEHAIOT (pakuH-
OHHPOBaHHb LieGeHb, MoNydaeMutii IPOGNEHHEM TOPHBIX TBEPAHX I0pOA,
WIH TPaBHA €CTECTBEHHOrO MPOHCXOWIEHHS AHAMeTpoM He Gonee 20 MM.
B KauecTBe MEJKOrO 3aNQJIHHTENS CYNOCTPOHTENbHOTO OeToHa ymoTpel-
JRIOT KBAPUEBHIE HJIH MOJEBOUNIATHBIE TECKH.
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Jna npuaannA GeTOHHOM KOHCTPYKUHH AOCTaTOUHOR IPOYHOCTH BHYTPb
ee 3aKJaALIBAIOT apMaTypy H3 KpYIyoff yriaepoaucToil cTanH AHameTpoM
6—22 mm mapok Ct3, Cr3nc  Cr1d, a TakKe H3 HH3KOJETHPOBAHHOM CTATH
mapok 250'2C u 35I'C. [IpounocTh kene306eToHa U MOAYJL €ro yHpyroctTu
3a3BHCAT OT Ko3dxpHuMenTa apMHpoBanis. KOHCTPYKIHH KOpPNYCOB CYHOB
MOryT OLITh H3TOTOBJEHB! TaKiKe M3 HanpsKeHHoro GeToHa, KOTopulfi mo-
JAYYEIOT NyTeM MNpeABAPHTENBHOTC PAacTATHBAHHA APMATYPH A0 3aJHBKH
GeTOHOM.

CyaocTponTeAbHbI XKene300eToH HMeeT Tpefes NMPOYHOCTH Ha CxaThe
Ky6uka ¢ rpaubio. 200 MM B8 28-AHeBHOM Bospacte 29—39 MIla, Moxyanb
yNpyrocTH xeneszoberoHa okonao 19600 Mila, maorHocts 2,63 1/M3,

CueteMa Hafopa wene3oGeTOHHBIX CYAOBR MOXKeT OLiTh nNONepeyHoi,
npofonbHOM K cMewanHpii. Jlns aebapkaaepos AnuHofi 10 35 M Jomycka-
erca npeaMeHeHue Ge3HabOOPHOH KOHCTPYKIIHH KOpMyca ¢ 4YacTo paccras-
JIEHHBIMH TIOTepeyHbIME MepeGopKaMA. Pacrmono:keHHe BOJOHENpOHMIae-
MHIX TIepefOpoK B KOpIyce JAOJIKHO OGecrneyHBaTh HEOTOMAAEMOCTh CYA-
Ha. _

Kopnyca xene3o6eTOHHLIX CYAOB MOTYT HMETb CGOPHO-MOHOJHTHYIO
HJIH MOHOJTHTHYK) KOHCTPYKLUMIO, B 3aBHCHMOCTH OT KOTOPOil NPHMEHSIOT H
COOTBETCTBYIOLIHE CNOCOOB HX HM3TOTOBJAEHHA.

Ipu c6opro-monoaumnom cnocobe NOCTPORKH CyHA GONBIUHHCTBO KOH-
CTPYKUHA KOPTyCa H3TOTOBJIAIOT B CNEUHANbHBIX METATHYECKHX hopMax
MHOTOKPATHOTO HCMOAL30BaHHA. Kopnyc cyaHa coGHpalor Ha cramene u3
AHAIIEBHIX H GOPTOBBIX PeGPHCTHIX IIHT, a TAKXKE MONEepevyHbHX H mpo-
loabHEIX Aepelopok. JKeneaoGeToHHBIE TJIHTH COSAHHSIOT MEXAY coGoi
NyTeM CBAPKH BRITYCKOB apMaTypul. [Ipy 5ToM Bee ¢BA3H NPOJOABHOIO H NO-
nepevHOro HaGOPOB KOPNYCAa B MECTAX MEPeceyeHHsl HElPephLIBHLI, TAK KaK
apMaTtypa MX mpomyckaeTcd OfHA yepe3 APYTYIO, cBa3biBasg HaGop B oAHO
uenoe. MexCeKLHOHHbIE COeIHHeHU s 3aJIHBAOT OETOHOM NpH TeMneparype
He Hike 50 °C ¢ mapKoii 6eToHa, aHATOTHUHON MapKe GeTOHAa CTHIKYeMbIX
371EMEHTOB.

Ilpu monoaumnom cnocobe Bce paGeTH! 110 COOPYKEHHIO KOpPIyca BhI-
NOJHAIT Ha cTanese. CBAPHBAIOT M3 apMaTypbl KapKac KOpNyca, 3aKJio-
YaloT ero B onany6Kky W 3aauBaioT GetoHoM. OnanyOKy M3roTOBAAIOT U3
JIOCOK HJTH METa/NTHUECKHX JIHCTOB. PaccTodine MesK1y HAPYKHBIM H BHYT-
PEHHHM JIRCTaMM onajiyOGKH onpelensier pasMepsl KOHCTPYKHHI Kopmyca.

Tonmuna nant Kopnyca (40—60 MM) 32BHCHT OT MapkH Gerona, TH-
na, pasMepoB H KOHCTPYKUMH CYAHA. [1nuThl apMHpYIOT ABYMSA OJAHHAKO-
BHIMH CeTKaMH, KOTOpHIE PacnonaraioT OT HapyiKHOH NOBEPXHOCTH Ha pac-
CTOSIHHHE, PABHOM TOMUIMHE 3amuTHOro ciod. B pafiore ckyaoBoro nodca,
a TaK)Ke B MeCTax pacHO/IOMeHHA 3aKAaJHbiX Jeranell Ajsi 3aKpenjeHns
CYNOBHIX MEXaHH3MOB TOMHIHHY IUTHT yBesiHuHBaioT Ha 25%. 3aknaaamuuie
J€TaJ N COEJHHSAIOT C apMaTypoH NUIAT NMPH NMOMOIIH CBAPKH.

CGOPHO-MOHOMHTHEH Cnocod NOCTPOHKH Kene3o(eTOHHLIX CYA0B IO03-
BOJIET CHH3HTh TPYA0EMKOCTE KOPIYCHBIX pador na 50—60%, coxparTnTsb
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A0 MMHHMYMa PacXoj] MaTepHaloB AJs onalyGKH H 3HAYHTENBHO YMEHb-
IHTL NPOLOJIKHTENBHOCTE HOCTPOAKH CYAOB.

HenbiTande Kese3o6eToHHOTO Koprnyca Ha BOAOHENPOHKIIAeMOCTb H Ne-’
PEABMKEHHE CYIHA HA CTANe]e BLIMOJHAKT TOJbLKO NMOCTE JOCTHKEHHA
GeToHoM TNPOYHOCTH He MeHee 70% MapouHoii.

Hapy:kHele yacTi xopnyca, NoABepraouuecs NPH IKCONyaTalHH yia-
paM, 3allMINAIOT JEepPEBAHHLIMH NpPHBAJAbHHMY OpYCbsMH, KOTOpHE Kpe-
AT GoJATaMH K 3aKJaJHbIM JeTanifaM.

[Ipu crpouTenbCTBE KeNe300eTOHHLIX CYAOB He TpefyeTcs HalWyHe HA
Bepsx Joporocrosimero 0GOpyAOBaHHA, AOCTHIAeTCS 3HAUHTENBHAA KO-
HOMHSA CYAOCTPOHTeNbHOH ¢TajH Ha | T Ipy3oNofbeMHOCTH. DKCNAyAara-
ILHOHHBIE PAcXO[H HAa COAEpIKAHHE Kee300eTOHHBIX CYAOB B CBSI3H C OT-
CYTCTBHEM HeoOXOJHMOCTH NEPHORXHYECKOTO PEMOHTA H OKPAcKH KOpNycoB
MEeHbllie 3KCTIYaTaLHOHHBX PACXOAOB Ha COfiepKaHHe aHAJOTHYHBEIX CTaNb-
HHX cyAoB. B 1o ke BpeMa Kene3o6eToOHHHE CYAa HMEIOT NPHMEPHO BABOE
GOIbILYIO MacCCy. : .

67. KOHCTPYKUMK KOPMYCOB CYLROB M3 NNACTMACC

B nocnennne rojel A5 H3TOTORJIEHHS KOPIYCOB H JIPYTHX KOHCTPYK-
Ouil cracaTe/ibHBEIX LUTIONOK, Pa3be3AHbX KaTepoB H APYTHX HeOoJBbIIHX
CYJAOBR HCHONbL3YIOT IVIACTMACCHI.

IT0 €Ta/0 BOSMOKHLIM B pe3y/bTaTe CO3JAHHA CHEUHANBLHON FPYNNLI
IJIACTMACCOBLIX MATEPHANOB — cmeKaonaacmuxo. JIns nojyueHus crex-
JIOILIACTHKA B KauecTBe CBA3YICIUIETO 3/1eMEHTa HCMOJAB3YIOT NOAHIPHPHBIE
H 3MOKCHIHLIE CMOMLI XOJNOAHOI'O OTBEPJASHH S, 2 aPMHPYIOIIUM MaTEPHANOM
CIYKAT CTEKJACKTYTH, CTEKJOXOACTH H CTEKAGTKAHH  PasHoo6pasHoOro
nyereHusi. IIpouHocTHbie CBOMCTBA CTEKJOINIACTHKA 3aBHCAT INaBHBIM 00-
Pa30M OT BHAA H KOJIHYECTBA CTEK/IOBOJIOKHHCTOID APMUPYIOINETO HANOJHH-
Tens.

OtrHolerHe MOAYJS YIPYFOCTH K Npeflely HPOYHOCTH Y CTEKJIONJIACTH-
KOB B 4—5 pa3 HHXKe, 4eM Y CTanu, TOSTOMY AJf ofecnedeHHs HeoGXolu-
MOH MEeCTKOCTH Kopmyca TpeGyeTcs 3HAUATENIbHO YBEJNHUHTH NONEPEYHLIe
pasMmepnl cBsizeil B N1aCTMACCOBLIX KOHCTPYKIHUAX, YTO NPHBOJMT K ylopo-
HKaHMIO KOpnyca H OrpaHHYEHHIO Pa3MepoB CyAHA.

Kopnyca cynoB W3 creknonnacTHKa MOrYT HMETk OIHO-, ABYX- HJIH
TPEXCHORHYIC KOHCTPYKILHH.

OdQnocaolinele KoncmpyKyuy TO BHENIHeMY BHAY H KOHCTPYKTHBHOMY
opopMiIeHHIO GAH3KH K KOHCTPYKIMSM METa/JIHUECKHX CYAOB M H3COTOB-
JAIOTCH Kak ¢ Hafopom, Tak H 6e3 HaGopa. DesnaGopHylo OAHOCHOAHYIO
KOHCTpykimo (puc. 93, ) NpPUMEHSIOT NPH CTPOHTENILCTBE HEGOMBIIHX
NPOTYNOYHBIX N0A0K. LN YBeTHUEHHA NIPOYHOCTH HA OAHOCAOHHOH OGLIKB-
Ke Kopnyca MOryT 6uiTh o6pa3oBaHB mpofonbHee rodpsl. banku wabopa
MOTYT OHITh M3rOTOBNEHH KAK COBMECTHO € OOIIHBKOH, TaK W OTAENABHO OT
uee. MarotoBnennnii oTienbHo HaGop COEMHAIOT ¢ OGWIHBKOH CKJeHBa-
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Puc. 93. KoHCTpYKTHBHBE THIH NAACTMACCOBHX CYLOB:

! — paavmnpL; 2 — omHocAORHMA nAacTmaccopuit xopmye; 3 — cxamedlka (Gamxa); 4, 5 — HapyX-
Haf ¥ BHYTPeHHAR oGONOMKH; § -— HATOAHHTEAL; 7 — KHAL

HHeM HAK npHpopmoBKoii. B nocneinem cayyae snemenTnl nabopa ofpa-
3yloTCA NOCASA0BATE/NbHON YKJIAAKOH NPONKTAHHBEIX CMOJOH TONOC CTeK-
Jonanoauutena. Banku wabopa, umeromue GUaHOBl, CKJIEHBAIOT ¢ OGLIWB-
Koil crienaNbHLIME KJIesIME HAa OCHOBE 3TIOKCHAHEIX CMOJ,

Heyxcaodnan KoHcmpyKyus NNaCTMACCOBOTO KOPIMYCa COCTOHT K3 ABYX
CaMOCTOSITEJIBHBIX H H30JHPOBaHHO paloTaoliux o6oNo4YeK, CKpelnex-
HBIX Mexny coboii.

Tpexcaodinan koncmpyxyusa (pac. 93, 6) BHNOJHEHa H3 ABYX HApYXKHBIX
C/10€B CTEKJIOMNACTHKA, BOCTIPHHMMAIONIHX OCHOBHBIE HAIPY3KH, W JIeTKO-
rO NeHOACTOBOTO 3aMONHHTENs, KOTOpuli ofecneunBaeT 3ajaHHoe pac-
CTOIHHE MEXKAY CcNofMH. MHoroc/ofiHble KOHCTPYKUKHH MOTYT GbiTh YCH-
JieHH Ha0OpOM, ecliH 3TC HeoOXORHMO AJf MPOYHOCTH.

Bankm HaGopa naacTMaccoBBIX CYAOB BHIMNOJMHAIT TaKXKe H3 CTEK-
aonnacraxka. Mx xorgArypanus onpeaensierca cmocoGoM npHcoelHHe-
HuA Kk o0mHBKe., Takoe coelHHeHHe yamle ocyllectsiasercsa ¢opMoBa-
HHEM, 9TO HajelKHee CKJAcHBaH#A. [Ipu 3TOM Ha coelHHseMEle 3JeMeH-
Thl HAKJAAHIBAIOT CTEKJOTKAHL W MPONMTEHIBAIOT ee TeM Ke COCTaBOM,
YTO H OCHOBHYIO KOHCTPYKUHIO.

KoHTpPOJBHHE BORPOCH H 3ajARHNA

) 1. Kakne zedopMauuy HCIBITHBAET CYAHC HA NOBEPXHOCTH BOAL NPH BOJHE-
HHH

2. Yto Takoe SKBHBANEHTHLI Opyc?

3. Kak knaccHbHUMPYIOT CYAOCTPOHTEJbHBE CTaIH?

4. HascBHTe NpeHMylIecTBAa H HeJOCTATKH CBAPHHX COSAHHEHHT IAeMeHTOB
Kopoyca CyAHa. ,

5. Hasosure oCHOBHHIE CHCTEMH HaGopa KOPMYCa CYIAHa; B YeM HX Pa3iHuHR?

6. Kakne npoposabubie cCBA3H NPHMEHAT NPH NPOAOABHOA CHeTeMe Habopa
xopnyca?

7. Yro Takoe JMefoBHit nosc? s KakHX WeReil ero yCTaHaBARBaOT?

g. JIas uero NMpPHMEHAOT B KOHCTPYKUHH KOpnyca ABoiiHOe XHO H JBOiHbe
fopTa?

9. Kakyw cucreMy Habopa HMEeT KOpRyC B MAIIHHHOM OTAEJEHHH W NoveMmy?
10. HazopuTe THNMW EOACHENPOHHLAEMHX ARepeil; KaKOBO HX HasHayeHme?
11. Kakne ocoGeHHOCTH HMEOT KOHCTPYKUHH CYI0B TeXHH4YeCcKoro (¢aoTa?
12. Tae npHMensIOT cya ¢ KOPNyca#y #3 xene3oberoHa?
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Fnasa Xl
OPrAHM3ALUMA NOCTPOWKKM CYAHA

68. NOHATUE O NPOEKTUPOBAHWMK CYDHA

[TpoekTHpOBAHKE pPeYHBIX CYAOB OCYLIECTB/SIOT NMPOEKTHBIE K KOHCT-
PYKTOpcKue opraHusanuu B coorBercTBHE ¢ CeTKoil THnoB cyjoB. B Cerke
NPEeAYCMATPHBAIOTCS PALHOHATLHLIE BAPHAHTHL HOBHX THNOB CYAOB BHYT-
peHHero MJaBaHH#®, COCTABAAETC] OHA HAa OCHOBE TIIATENbLHOTO H3YUEHHS
H aHanH3a rpy3o- H NaccaKHpONOTOKOB, YCJIOBHil maaBanus B Gaccelinax
€ Y4eroM BHEeJpeHMs nepelloBHX MeTONoB heperpy3odHelx pafoT, XocTo-
HHCTB ¥ HeJOCTATKOB cepHilHOro ¢wiora, HAXONAUIETOCH B 9KCIMIVATALHH.

Passuyaior clefyiolline OCHOBHEIE 3TANbl pa3spaGoTKH NpoeKTa:

mexruveckoe 3adarue, cocTasnfieMoe TPOEKTHONH opraHusanueii cos-
MECTHO ¢ 3aKa33HKOM HA OCHOBe CeTKH TRIOB CYI0B, OIpefe/feT OCHOB-
HEIEe 3KCHAYATAHHOAHO-TEXHHUECKHE W SKOHOMHRYeCKHe TpeGOBAHKA, NMpefb-
ABnAeMble K OyAyIneMy CYAHY: THO CyYAHA, pafioOH nAaBaHHA, TPyso-
MOABEMHOCTL, POJ, NepeBO3HMBIX TPY30B, CKOPOCTh JBHXKEHHS, THIN TJaB-
HBIX HBHrateneft W ABuxkUTENell, ABTOHOMHOCTD ILTABAHHA, IITAT KOMaHIH,
TpeGoBaHHA K CYNOBbIM yCTpoHCTBaM M cHcTeMaM. [lis maccammpckux
CY0B NONGAHATENBHO YKa3EIBAOT NACCaKHPOBMECTHMOCTD H TIOPAAOK pac-
npefeneHHsl NMACCAXKHPOB MO KAWTaM, a AAd GYKCHPOB — CHJIY TATH Ha
rake npH 3ajaHHoft cKopocTH cyaHa. TexHuuecKoe 3afaHie ABIAETCH OC-
HOBO# AN pa3spaGOTKH 3CKH3HOTO NPOEKTA;

acKusnbitl npoekm — uanfosiee OTBETCTBEHHASA CTajHA TPOEKTHPOBA-
HHSA, HA KOTOPOH YTOUHSIOT BCEe OCHOBHBIE XAaPAKTEPHCTHKH H 3JIEMEHTHI
cyrna. O6GusiuHo paspabarTLiBAOT HECKONLKO BAPHAHTOB 3CKH3HOIV NPOEK-
T3, H3 KOTOPHX BLIOHPAOT OAHH, MAKCHMAJBHO OTBEYAIOLHA TeXHHUECKOMY
3apanuio. B nocneanee Bpems NpH aHan#3€ BAPHAHTOB IMHPOKO NPHMEHS-
ot 3BM;

mexnuqeckili npoexm — OKOHYaTeNnbHaa MpopaGoTKa YTBEPXKIEHHOTO
BAapHAHTA 3CKH3HOTO MPOEKTa, KyIa BXOAAT 3aHCKa TEXHHYECKOTO H 3KO-
HOMHYECKOro OGOCHOBAHHA NPHHATHLIX pelleHnH, BeXOMOCTH 3akasa o06o-
PYAOBaHKHA, HeoOXONHMbIE pacueTsl H HePTEXH, ONpefefsOllHe KOHCT-
pykuuio cyada. Ha cragun paspaGoTKH TeXHHYECKOTO NPOEKTa oTpabaThi-
BalOT HopMY KOpryca CyIHa No PesyNbTaTaM HCHBITAHUA MOJENH B OMNBITO-
BoM OacceiiHe H NpPOBOANT HeOGXONHMBIE COTJIZCOBAHHS ¢ HOPMHP YIOILHMH
opravu3auuamMu — Peuntim Perwerpom PCOCP, BOXP, canurtaproii
HHCfIeKuKefl, OpraHaMH OXPaHbl TPYIa;

paboaas Joxymenmayus, paspabateiBaemas nocjie yTBePXKACHHA Tex-
HHdeckoro npoekTa. OHa COCTOMT H3 COOPOYHBIX ¥ JEeTAAHPOBOUHHIX Uep-
Tekedl I Bcex Feranefi cyxHa. UeprexH paspalaTuiBaloT ¢ yKasaHWeM
BCceX pa3MepoB, HeoGXOZMMBIX AN M3TOTOBJEHHA JETaneli Ha cYROCTPOH-
TeJbHOM 3aBofe. IIpH MPOSKTHPOBAHHH IIHPOKO HCHOMBL3YIOT THNOBLIE H
CTaHJAPTHHIE M3JENHA, AeNbHLE BeliH.
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ABTOp mpoeKTa paspabaTHiBaeT TaKKe TeXHOJOTHHMECKHe JOKYMEHTHI,
HEOOXOAMMEIE /11 CTPOHTE/ILCTBA CY/0B; AOKYMEHTH MO NPOEKTY TeXHoJo-
THH W OpraHH3aluH NOCTPOHKH CyJHA; CXeMy pasGHBKH Kopriyca H Haj-
CTPOIKH CY/AHA Ha CeKHHH, OoXH (6NOK-MOAYJH); CXeMY YCTAHOBKH CyJA-
HAa Ha CNYCKOBOM YCTpOMiCTBe; BeJlOMOCTh NMPOEKTHHIX HOPM pacxoja mare-
pHAJOB; TeXHHUYeCKHe TpeGoBaHHA Ha MOCTPOHKY KOpIyca CYAHa; depre-
MU TeXHOJIOTHYECKOH OCHACTKK, MPHCMOCOGJAeHHHA H CHellHalibLHOrO MHCT-
PYMEHTA; ONepalHOHHYIO KapTy TeXHOJOTHYeCKOro Mpolecca CBapKH;
YepTeHH HacheHHd KOPIYCHHX KOHCTPYKIHI; KapTh RanGo/ee CJIOMKHBIX
TeXHOJIOTHYECKHX NpPOLEcCcoB.

OcHoBHOE Ha3HAUEHHe TEeXHONOTHYECKHX JOKYMeHTOB — oflecneueHne
H3rOTOBJEHHA CYAHA B COOTBETCTBHH C TpPeGOBAHHAMH KOHCTPYKTOpCKO#
AOKYMEHTANHUH, CTAHAAPTOB, HOPM K NMPABHJ NPH HAHMEHBUIHX 3aTparax B
HPOU3BOJCTBeE.

ABTOp MpoOEKTa COBMECTHO C 3aBOAOM-H3TOTOBHTelleM paspabaTniBaeT
TaKXKe TeXHOJOTHUSCKHA rpadux mocTpoliKH cyjHAa, KOTOPHi YTBepiKja-
eTCA JHPEKTOpPOM NpeAnpHATHS — CTPOHTeNA Cy[Ha.

[Mpoekrupyrouias cprauusanud BegeT HabII0AeHHe 38 XOJ0M CTPOHTEb-
CTBA TOJIOBHOTO CYAHA, BHOCHT HeoOXOAHMbLIE H3MEHEHHA B YePTeXH NPH
oOHapYMEHHH 3aMeuaHHit, paspabaTwBaeT NPOTPaMMbl 1IBAPTOBHEIX H
xoJoBuiX Henbitanufl. [lo pesynabTaram HCMBITAHMS TOJAOBHOTO Cy[Ha BHO-
CATCS H3MEHEHHA B JOKYMEHTALMIO HA TONORHYIO cepuio. [locne crponTesb-
CTBa lOJA0BHOR CepHH JOKYMEHTAUKIO KOPPEKTHPYIOT AAA CepHHHOTO CTpOoY-
TenbCTBa.

69. NOArOTOBKA K CTPOMTENLCTBY CYAHA

CtpouTenbHoe npenpUATHe, NONYYHB 3aKa3 HA CTPOMTENbLCTBO CYAHA,
MPHCTYAeT K NMOATOTOBKE MPOH3BOACTBA. JTOT 3Tal B CYAOCTPOEHHH CO-
CTOHT H3 CJIEAYIOUWHX BHAOB NMOATOTOBKH NMPOH3BOACTBA: '

KONCMPYKMOPCKOL — YTOUHEHHe paGounx ueprexked, cnemupHKalHM,
BeJloMOCTeH /sl 3aKa3a o00pYyA0BaHHA M MaTePHAIOB, NPOrPaMM HCIIbITa-
HUA GYRyllero cyfHa HCXOAS W3 MPOK3BOACTBEHHHIX BO3MOXHOCTEH cyno-
CTPOHUTEJNBHOrO 3aEOJA;

MAMEPUALHO-MEXHURECKOE — Pa3MelleHHe 3aKa30B Ha BCE OCHOBHHIE
MarepHansl, cyaoBoe oGOpPYAOBaHHE H JeNbHHe BEILH; MOCTABKY 3THX H3-
Jenwit oopMAfIOT NOTOBOPAMH C 33BOJAMH-H3TOTOBHTENSIMH HA OCHOBE
doulos, BuijendeMblX MAAHHPYIOUIHMHE OpPFaHH3AUHAMH;

nAGHOB0-mexnon02uteckoll — pa3paboTka ceTeBelX TpadHKOB H TEXHO-
JIOTHYECKHX MpoileccoB MOCTPOHKH cyAHA, onpelefedHe HeoOXOIHMOro
0OGOpYAOBAKHS W TPYAOBLIX PECYPCOB NSl €10 COOPYXKeHHsA, MPOEKTHPOBA-
HHE H H3TOTOBJIEHHE OCHACTKH, MpHCHOcOOAEHHI H cienHalibHBIX HHCTPY-
MEHTOB.

Jdng paapaborky YepTemeid oCHACTKH HeoOXxoAnMo 3uark GOpMY H pas-
Mepel JeTanefl Kopnyca cylHa, KOTOPLIE ONPelen Si0TCH TEOPETHUECKHAM Hep-

131



Texom. C 310l Le/IbIO HA CYAOCTPOHTENBHOM 3aB0J/ie TEOPETHYCCKHH YepTeK
BHYEDPUKBAIOT HA NNa3e.

Ha HeKkoTOpHIX 3aBOjax MPHMEHSIOT MaciuTaGHylo pasOHBKY Kopnyca,
IPH KOTOPO# TEOpeTHYeCKHil yepTex Cy/IHA M300paXKaAl0T HA NJase yMeHb-
weHnpM 8 Maciurate 1:5 wau 1:10. [lo monyveHHbIM MaciiTaGHBIM Ia6Ji0-
HaM BHIMOJHAKT YepTern-ulabaoH, XOTOPHE MO3BOARIOT HCHOAL3OBATh
Hau6onee MpOrpecCHBHLI (DOTONPOEKIHOHHBIH clocol pasmeTKH JHCTOB
MeTajisia, a TaKkKe KOHTPYEPTeXH, M0 KOTOPHIM pabGoTaloT rascpesarelib-
HBle MAIIHHB ¢ POTO3NEKTPHUECKHM YIIpaBAeHHEM,

© MacwraGHble WAaGAOHB TO3BOJSIOT PAcCyYHTaTh ¢ noMomsio IBM mpo-
TpaMMbl H JAJA BHICOKONPOW3BOAMTEIbHHIX MalHMH HJAa3MeHHO-AYroBOH
pe3xkH ¢ nporpamMHbiM ynpaeieHueM tina «Kpucranm,

Hekotopuie CymoCTpOUTENBHO-CYAOPEMOHTHLIE 3aBO/bl HCNOAB3YIOT Ha-
TYPHBIE MJIa3b, Ha TVIAAKOM MOJY KOTOPHIX TEOPEeTHYEeCKHH YepTem pas-
6UBAIOT B HaTypaibHulll pasMep. COMIACHO MJIA30BOMY YepTeXKYy H3TOTOB-
aA107T wadNoHsl cyJoBoro HaGopa d JIHCTOB OOSIIKBKH, BLIMONHSAIOT pas-
METKY H THOKY KOPHYCHHIX JeTaneil, cOOPKY CeKuMil H KOprnyca B LEJOM.
[Ta6noust npegcraBasoT cofoil NAoCKHE WM ofneMHble o6pasusl u3 ¢da-
Hephl, NOCOK MJAH JIMCTOB AJIMOMHEKEBOI'O CIJIABA.

[Ipu pasapaoTke TEXHONOTHYECKHX MPOIECCOB NMOCTPOMKH cyiHa ofo-
CHOBHIBAIOT NMOPAAOK H3TOTOBJEHHS €r0 KOHCTPYKUHH H OfpeiensiorT nepe-
ueHb noTpeSiofl ocHacTKH. OCHACTKa MOXKET OBITh CnenHanbHol, npepxas-
HayeHHO# TOMLKO [J/1f CTPOMTE/NLCTBA CYAOB HAHHOTO THNA, W/IH YHHBED-
canpHod. K nepsoMy THMY OCHAaCTKH MOMHO OTHECTH KOHAYKTOPH U I10-
CTeAH AnA cOopKU GI0KOB M CEKHMil KOpnyca, Ko BTOPOMY — MarHHTHbIE
CTeHAM AA5 ABYCTOPOHHe{l CBAPKM NHCTOB, TIOCTeNH J1A COOPKH AAOCKOCT-
HLIX CeKuui#l, IepeHoCcHbie Jieca, FPy303aXBaTHbe YCTPOHCTBA ¥ Ap.

70. STAMB CTPOUTENLCTBA CYAHA

Clopky H cBapKy KOPMyca CyJHa BHITOJHAIOT HAa CrenHalbHo obopy-
AOBAHHON NAomagKke — cmanese. B 3aBHCHMOCTH OT NMoJoMeHKs Ga3oBoil
MOBEPXHOCTH PA3NHYAIOT CTANENH HaKJIOHHBIE W TOPH3OHTalbHble. Ha-
KAOHHbIE crmanteai TPHMERSIIOT OObIYHO NPH CTPOUTENBCTBE KPYIHBLIX MOPC-
KHX cyzoe. Cramens pacuoiaraior NEPNEHAKKY/IAPHO K Ypeay BOAKI, uTO
MO3BOJIAET OCYUIECTRBAATS NMPOAOALHLA COYCK CYAHA NO HAKACHHHIM CHYC-
KOBHIM JopoxKaM. [las nocTpofiKH peuHbX CYJOB NPHUMEHSIOT NPEHMY-
IMECTBEHHO 20pUSOHMANLHBE CHIANEAU,

Basa cranens ofpasyerca ¢ MOMGHIBK KHALGIOKOB, KOTOpbIE MOKHO
YCTAHABAYMBATL HAa JOMKpPATH ANfl CO3JAHKA TOPH3CHTANLHON [OBEPXHOC-
TH. [Ipu nocTpoiike cyHa ¢ MO3HNHOHHON NepelBHKKON ONMOPHBEIMH YCT-
POACTBAMH, KAK MPaBHMO, CJYKAT CTaNelbHble TeNnexku. Pas6nska crane-
9 W NpoBepKa MOJ0KeHHS ONOPHHIX YCTPOHCTE ABAAIOTCA BamHeiied
onepannel MPH CTPORTENBCTBE CYAHA, KOTODYIO ClelYeT BHINOJHATL OCO-
GeHHO TINATE/BbHO.
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Puc. 94. Cxema pa3GuBKH H cOGOPKH KOpOyca HpH 6A04HOM cnocole CTPOHTEABCTBAC
[ — aaknannoft GAox, If—VI —ovepesHocTh ycTanoskH GAoKeB Ha crTamene

ITo cnocofy cBapkH KOpHYCa Ha cTanele TeXHOJOTHKIO MOCTPOHKH CYA-
Ha NoApasfeAloT Ha MOAeTANbHYIO, CEKIHOHHYIO K GA0UHYIO.

TToGemavrotti cnocod MOCTPORKH NpeflycMaTpPHBaeT CTPOHTENLCTBG KOp-
myca W3 OTJe/bHBIX JHCTOB OOUIMBKH H 3/1€MEHTOB Hafopa, cBapHBaeMbIX
APYT ¢ ApYroM Ha ctanene. B HacTosulee BpeMs 3TOT METOJ HCNOJIBb3YIOT
JAHIbL MpH ﬂOCTpOﬁKE €AHHHYHbBIX CYAOB.

Tpu cekyuonrom cnocobe Kopnyc CyAHa COOHPAIOT Ha cTaneJe H3 IJIOC-
KOCTHBIX M O0BeMHBIX cexkiuHii. Y3roToBASAIOT CeKUHMH B KOPNYCHO-CBAPOM-
HEIX llexax ¢ MpYMEHEeHWeM CHeuHalbHOH M YHHBEPCAJBHOH OCHACTKH.
Pa3bupas KOpOycC Ha CEKLHH, KOHCTPYKTODHI YUHTHLIBAIOT, YTO KaxKjas
CEeKLHA JOJMXHA COOTBETCTBOBATE pPasMepy JIHCTOB KaK 110 AJHHE, TAK H NO
MIKPHHE, a TaKke (Bo H3bexkanHe JedopMalHH MPH TPAHCIOPTHPOBAHHM)
HMETb JOCTATOYHYIO MECTKOCTh.

[Mpu 6ao4rom cnocofie W3TOTOB/EHHBIE 3apaHee IAOCKOCTHbHE H OOB-
EMHBIE CeKUKH COOMPaOT B GJOKH, MOHTHPYIOT B HHX He0OXOAMMbIe CHCTe-
MBI, 0GOpPYAOBaHHe H Mexau3aMmul. [locne HCOBITAHHA HA HENMPOHHLAEMOCTH
6AOKH NMOJAIT HA CTane/lb, CTHIKYIOT H CBApHBAIOT MO KOJBLEBHIM MOH-
TaKHbIM CTHIKAM.

<opMEpOBaHKE KopIyca H3 GMOKOB HAYHHAIOT C YCTAHOBKM 3aKaai-
#oro (6asosoro) Gioka (puc. 94), B KauecTBe KOTOPOro HCOOAB3YIOT 00bIU-
Ho cpenHuii 6sok. [locne BhIpaBHHBaHHA H 3aKpenJienud GasoBoro GJOKa
K HEMY CTBIKYVIOT mocieayiine. Biodysblii cnocol nQcTpoHKK 3HAMHTENb-
HO MpPOH3BOAHTENLHECE CEKUHOHHOIO, TaK KAk cﬁopxa H HacblllleHHe He-
CKOMbKHX OMOKOB BHLINOAHSITCH OJHOBPEMECHHO, H 6A0KM NOCTYNamwT HA
cTaneik, uMest BBICOKYIO CTelleHb TOTOBHOCTH. 3JT0O MO3BOJIAET PE3KO CO-
KPaTHTh NPOINOIKHTENBHOCTE CTAaNESbHOTO TNepHORa l'IOCT])Ol':lKH CyJHa H
ofbeM JOCTpOEUHBIX paloT Ha MJaBY.

CTpoHTeNBLCTBO CYLHA MOXeT OCYIIeCTBAATbCSA Kak NMPH HEU3MEHHOM
NoJOXMEeHHHA KOpNyca, Tak H ¢ NepeABHKKOH erc no mepe GopMHpOBaHKA.

Ipu nepeoM cnocofie, KOTOPHIT HCMOAB3YIOT Ha GONLUIMHCTBE CYAO-
CTPOHTENBbHO-CYAOPEMOHTHEIX 33aBOJOB pedHoro duwiora, Kopnyc dopmupy-
IOT Ha TIOCTOSIHHOM CTanenie, HAaUMHasA OT 3aKNaJHOM CEeKIHY H J0 CycKa Ha
BOAY.

CGopky Kopnyca ¢ NO3HUHOHHOH TNePeIBHIKKON — ROMOYHO-NOSULL-
OHHbLLE cROCO0 — NMPHUMEHSIOT TIPH CEpHAHON NOCTPOiiKe CYA0B HeGOMbIIOrO
BofonsMelleHHA. [ToTouHO-no3HUHOHHEIR cnocol npeaycmaTpHBaeT pasje-
JeHne ofbema padoTbl HA ONPENENEHHbIE 3TANBl, KAXABIH H3 KOTOPLIX MoC/Ie-
JOBate/ibHO BHIMGAHAKT CHeNHANH3upOBaHHble Opuraiw. Ilepeppuraior
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CYAHO Ha C/IEAYIOIYIO TIO3HIHIO HA CTANeNbHBIX TEeNEXKaX uepes onpese-
JIEHHBIE TIPOMEXKYTKH BpeMeHH, Ha3WBaeMule maxmamu nomoka. [locne
COYCKa CYAHA HA BOZY UEHTPHPYIOT IVIAaBHLIE H BCIIOMOTATENIbHBIE JBKHIatTe-
JIH, OTNIAXHBAIOT CYAOBLIE MEXaHH3MBL H YCTPOICTBA, 3/IeKTPOTEXHUUECKOE,
panHo- H HaBHTALHOHHOE OGOPYAOBAHHE, OKOHYATEbHO GKPAILHMBAIOT NO-
MeIeHHA H HaACTpPOHKH.

[1py cTpoHTenbCTBE CyAHa HA MPEANPHATHH BEAETCS NOCTPOCUHBIH XKYyp-
Hajl H XKYPHa/l DErRCTPALKH Pe3yALTATOB HCNBITAHKI HA HENPOHHLAEMOCTD
H TepMeTHYHOCTh. [locTpoeyHElil KypHAN BEAETCH OT/AEAOM TeXHHUECKOTo
kontpons {OTK) npeanpusatusa-—crpoutens cyaua. PeayabTatsl HenbITaHuil
cexuMii H GNOKOB HA HENPOHHLAEMOCTh H FEPMETHYHOCTb (DMKCHPYIOTCH B
KypHale cpasy Nocne IPOBEJEHHMS HCNBITAHHI 3a NOANHCHIO MacTepa
yvacTka, mactepa OTK n npexpcrasurens wHcnekuun Pennoro Perncrpa
PCaCP.

Ha kaxaywo cekunio ¥ 610k Kopnyca cyjaHa Moc/e 3aBeplieHMsl pa-
60T H MPOBEPKH Ka4ecTBa 3anojiHseTcs chenuanbHbii nmacmopr. OTK
3aBOJa-CTPOHTEA Sl BElleT TAKIKe JKYPHAJ PEriCTPALMH NPOBEPKH MOJOXKe-
HHS KOpnyca cyiHa. B xKypHane ¢ MOMEHTA 3aK/IaJKH CYAHA JI0 ero cnyc-
K4 Ha BOAY GHKCHPYIOTCH Pe3y/bTaThl MPOBEPKH MOJIOKEHHS KHJIeBOil Jiu-
HHH, KPEHa H NOJIOKEHHS KOopryca Mo JJUHHE CTanesl.

3aBeplIAlOLiMM STANOM NOCTPORKH SBJASIOTCH IUBaPTOBHbIE M XOIOBble
HCIBITAHHS. '

Hleapmosnbie ucnsimanus NPoOBORAT Y AocTpoeunofi crenku. OHH mpej-
YCMATPHBAIOT NPOBEPKY CMOHTHPOBAHHBIX Ha CYJAHe TJIaBHEIX W BCMOMO-
raTeibHbIX JABHraTeiell, MEXaHU3MOB H YCTPONRCTB KaK B OTAENBbHOCTH KaX-
ROTO, TaK W BO B3aHMOJEHCTBHH B YCJIOBHSAX, NPHONHIKEHHBIX K 9KCIVIyaTa-
HHOHHKIM.

Xodogste ucnsimanua NOAPA3AeAIOT HA 3aBOICKHe H claTounsle. B npo-
Lecce 3aBOACKHMX HCOLITAHHH MPOBEPAIOT CYAOBYIO aBTOMATHKY, MEXaHH3-
Mbi B yerpoiietBa. CHAaTOYHbIE HCTIBITAHMA TOTOBOTO CYAHA NPOBOAAT B NpH-
cytctBuu [ocyaapcTBeHHOH npHeMHON KOMHKCCHHM B COOTBETCTBHH C TPO-
rpaMMoii NpHeMo-CAaTOYHLIX Henbitanuil. [lpuem cyjHa B sxkcnayaranmio
opOPMIIAIOT NOAMMCAHKEM IIPHEMHOrO aKTa.

71. YCTPOMCTBA ANA CAYCKA CYARHA HA BOAY

CyaHo co ctanens moXeT OHLITb CHYILEHO NMPH NOMOIUH [ONEPEYHBIX H
NPONOALHEIX CJAHIOB, TpaHCOOPAEPOB, BEPTHKANBHEIX CYIONOLHLeMHHKOB,
JOKOB, N0 CNelHaNbHHM HAKJIOHHBIM JOPOXKaM Noji JedcTBHeM colCTBEH-
HOH CHJIBI TSXKECTH, & TAKKEe KpPaHaMH.

Tlonepeunne 2peGenyampie cautibt AMEIOT TOPH3OHTANBHYIO H HAKJIOHHYIO
MACTH, HA KOTOPHIX NMPOAOMKEHbl PeNbCoBhle NMYTH AN NepeXBHEKeHHA CTa-
NejbHLEIX H KOCAKOBHIX Tenexek. IToi Kopnyc rotoBoro K cnycky co cra-
fesis CyAHA TOABORAT CAMOXO/IHbIE CTamneJbHble TeNeXKH, HAa KOTOPBIX €ro
nepeMelialoT K HAKJNOHHON YacTH, rAe CYAHO NepecaKuBaloT Ha KOCAKO-
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. Bble TENEHKH, H MOA AeficTBHEM CH/J THXKECTH, CAEPKHBAEMOE KaHATAMH
Jie6eloK, OHO NIABHO BXOAUT B BOAY. PesbcoBhie MyTH HAKJIOHHOH 4acTH
YXOAST NMOA BOLY Ha paccTosiiue, ofecneurBaloiliee BCIJIBITHE CYAHA C
KHABLOJOKOBR KOCAKOBHIX Tenewer. Jlocrarouno Oosbliofi YKJAOH COYCKO-
BLIX NyTell HAKJOHHOH YacTH NO3BONAET HCHONbL3OBATL MONEPEYHBIe Tpe-
HequaTeie CIHNH MPH YMEpPeHHHIX IMIYOHHAX W OTPaHMYEHHOH IIHPHHE pey-
HBIX aKBATQPWIi.

f1podoabmete caunel, HA KOTOPLIX CYAHO CIYCKAIOT Ha BOAY NeprneHjH-
KyJA4pHO €e ypesy, HMesd Maluifl YKAOH, TPeOyioT A% COOPYIKEHHA 3HA-
YHTENbHOH WIMPHHB! AKBATOPHH, MOITOMY KX MPHMEHAIOT MPH CTPOHTENLCT-
Be KPYMHLIX MOPCKHX CYIOB.

TpancBopdep — nofBHxKHas NiaaTdopMa C NPONOKEHHBIMH HAa Hefl B
NPONOALHOM HANpaBiAeHHH CYAOBO3HBIMH NyTsAMH. B cBol ovepelb naar-
dopma uMeeT XOJOBHIE KOJIeCa H NEpeMellaeTcs B MONepedHoM Hampasjie-
HHH MO penbcaM, YJAOKEeHHHM B TpancGoplepHoil sme. I'nmybuna TpaHc-
GopIepHoit AMB JOJXKHA OLITe Takoil, YroObl OTMETKH CYJAOBO3HLIX NyTel
TpaHcSopllepa ¥ cranens coenafanu. [locne Toro Kak cyZHO €O cranens
OyleT nepemerieHo Ha naaTdopMy TpaHCGOPAEPa H YCTAHOBJEHO HAa KHJb-
6JI0KH, INaTGepMa CNYCKAeTCs 10 HAKJAOHHBIM MYTAM IO BCIUIBITHA CYAHA.

Bepruxanrensui cydonodtemnux NPoCT NMPH HABCAKE H NoCcajke CyIOB
Ha KHAbGNOKH, H 8r0 MOXKHO 3KCIIYATHPOBATh NPH 3HAYUTEJbLHBIX OTPHUA-
" TelbHLIX TeMnepaTtypax Boszyxa. [Ipu cnycke Ha BORY CYAHO CO CTaflelb-
HbIMH TeJIKKaMH NOJAIOT M YCTAHABJIHBAIOT HA KHUJALOJAOKH NNaThopMbl
nogvemuuka. [lnardopmy, noppep:xuBaeMyio FHIPOAOMKPATAMH MJH Ka-
HaTaMH CrenuanbHeIX JeGeAOK, ONYyCKaloT BHH3 10 BCIUIHITHA HaxoXsile-
rocs Ha Hell cydHa.

JHox — coopyxeHue A5 NMOABEMa CYAOB H3 BOJBI, OCMOTPA H PEMOHTa
HX TMOABORHON YacTH (IOKOBaHHA) MH60 AR MOCTpOlKK cyAoB. [loku Mo-
ryT OblTh CYXHMH, HANHBHBIMH ¥ NiasyunMu. Ha cymoctpourenwuo-cyxo-
DPEMOHTHHIX NPeANPHATHAX CYXHE H HAJHBHHE JOKH HE NPHMEHSIOT.

Cyxoti 00K —- NOCTPOEUHO-CIIYCKOBOE COOPYMKEHHE B BHAE KaMephl,
JHHIE KOTOPOTO PACnoNOMeHO HHIKe YPOBHS BOIBlI NpHAerawoniefl akpa-
Topuu. HenponnuaeMas kamepa B ToJioBHOH YaCTH 3aKpbiBaeTCf LIIIO30M
¢ 33TBOPOM.

lNocsie 3aBeprieHHS CTPOMTENLCTBA CYAHA OTKPHIBAIOT KJIHHKETHl
¥ BOJA 3aNOAHNET KaMmepy poka. Kora ypoBeHb BOAH B KaMepe JOKa
¥ NpHAEraliiedl aKBaTOPHH BHIpABHUBAeTcH, CyAHO BennbiBaeT. OTKphBa-
IOTCS BOPOTA LINIIO3d, H CYAHO BLIBOTHTCA H3 JIOKa. '

Haausnoii dox — MoABEMHO-CTYCKOBOE COOPYKEHHE, TIPEACTAROLICE
cofofi ucKkyceTBeHRBIfl GaccefiH THNIA L0323, BEPXHAA CTYNeHb KOTOPOTC
HaxoJHTCA Bbillle YPOBHA BOAbl IpHUNeralomlefi aKBaTOpHH. 3anoJHSAOT
facceiiH C MOMOLILIO HACOCOB.

TTrasy4uii OOK COCTOHT M3 MAOCKOro NPSMOYTOJLHOIG NOHTOHA, HA ma-
Ay6e KOTOPOro HaXOmATCH KHILONOKH ANsl PasMEILeHHs CYAHA W OlHA WIH
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Puc. 95. TlonepeuHbifl cnyck cyAHZ N0 HAKACHHBIM AOPOMKKAM:
f — popor; 2 — caxd; & — CKAH3IW; 4 — KHALGAOKH

ABe mpojonbHule Gawau, [Ipu BLBOfle CyAHA ROK NMPHTAMHBAIOT C TAKHM
pacueToM, 4TOOH CYJHO OKa3aloCh Ha TJaBY.

Cnyck CyIHA N0 HAKAOKHOIM OOPOXCKGM TIDUMEHAIOT Tam, TA€ OTCyT-
CTRYIOT C/AMN W APYT'HE CYJONOAbEMHbE COODPYKeHHS. CYHIECTBYeT TpH
BapHaHTa CBOGOJHOIO TONEPEYHOro CIycKa CY/A0B MO HAKMAOHHONR MIocKoc-
TH 1O AeHCTBHEM CHJI TAXECTH: CMYCK O NOJNHOTO BCIIBITHSA, CYCK NPHIDK-
KoM ¥ OpOCKOM.

[pu cnycre 0o noanozo schavimua (puc, 95, a) cNycKoBLle JOPOKKH YXO-
IAT NOJ BOAY, H BHICOTA BOJBI HaJ NOPOroM JCPOMEK paBHA CYMME OCaiKH
CYAHA H CIYCKOBOro ycrpofictBa. [l yayulleHHS CKOJLXKEHUHA CNYCKO-
Bble JOPOMKH TMOKPHIBAIOT CNEUHANbHBIMH N1ACTMACCAMH HJIH Ha HHX Ha-
HOCHT CJIol KHpa.

Tam, rie mHpHHA aKBaTOPHH He NMO3BOJAET OCYHIECTBUTH CHYCK CYAHA
IO TIOJHOTO BCIUILITHA, APHMEHAIOT cnyck npoixckom (puc, 95, 6). Cnycko-
Bbie JOPOKKH JOXOZAT TONLKO A0 MOBEPXHOCTH BoAkl. CyAHO, roBOpavH-
BafCh OTHOCHTENBHO TlOpOTA, MONajaeT B BOAY Ha 6OpT ¢ KpeHoM Ao 50°.
Tay6una 3a noporom JomxHa ObTL 10CTaTOYHOIM ANA TOTO, YT00b H36EKAaTh
yoapa cyjlHa O TPYHT.

[pu cnycxe Gpockom TOPOT CIYCKOBHIX JOPOXEK HaxoAuTes Ha 1,5—
2 M Bhlizle YPOBHA BoAbl. CyAHO, MUHYH TOPOT, POAO/KAET ABHIKEHHE TIO
TPAEKTOPHH H MajaeT GOPTOM B BOAY NpH Kpere Jo 90°.

Jns coycka W nogbeMa CyJOB ¢ HeGOJNBIINM BOZOH3MEHIEHHEM MOMKHO
HCIIQJTB30BaTh KpPQHbL.

[lpu OTCYTCTBHH CHYCKOBHIX YCTPOHCTB JONYCKAeTCs pasluBKa crane-
Ji B 3aTonIseMoi 30He. CHATHE CY/iHA CO CTanens OCYUIeCTBAAETCH BO Bpe-
M5 BeCeHHero MaBoikg.

KonTpoasibie Bonpochl H 3ajaHuf

1. UTo BXOAHT B TeXHWHUECKOEe 3ajJaHHe HA CTPOUTENBLCTBO CYINHA, KTO €ro pas-

pabSaTteiBaer?
2. Uto Takoe cramels? B weM nmpeHMylecTBO TOPH3OHTAALHOTO cTanens?
3. B ueM cyTh GA04HOro cnocobz CTPONTENRCTBA CYARA?
4. B ueM NpeHMYHIECTBO BePTHKAMbHBIX CYAGTOLbEeMHHKOB. epe] nonepedHbIMH
rpeGeHUaTHME CJOHOAMH?
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Mnasa Xl
OBOPY AOBAHWE M CHABEHME CYAHA

72. KAHATBl M LIENH

Kanatol, Kanat — ru6koe uajejHe, H3FOTOB/IIEHHOE M3 CTaJbHOH Tpo-
BOJIOKH, HUTeil NpsixH (KaGoNoK), BOSOKOH PACTHTENLHOIO, CHHTETHYECKO-
Fo HJIH MHHEpPaAhLHOr0 TPOHCXOXAeHHA. B CyloBHIX yCTpOHBCTBAX KAHATHI
NPHMEHSIOT B KauecTBe Takenama. OHH AO/KHB! GBITb POYHEIMH, THOKHMK
H H3IHOCOCTOHKHMH.

Kanato! B 3aBHCHMOCTH OT MarepHaja, H3 KOTODOro OHH H3TOTOBJ/IEHHI,
NOAPA3fe/iAOT HA PACTHTENBHLIE (IleHBKOBHIE, CH3AJbCKHE, NAHHJILCKHE,
JXKYTOBLIE H XJ0ONYaTOOYMa)KHble), CHHTeTHHECKHE M CTAJbHBIE.

Pacmumeabrbie  Kaname: N0 YMcTy npaaefil noppasfeNsioT Ha TPex-,
YeTHpex-, NATH- H (IeCTHNPAIHLIE, 4 B 3aBHCHMOCTH oT 00paboTKH HUTEH —
Ha Ge/ibHble H CMoNbHBlE. CMOJibHBIE KAHATE H3TOTOBJSIOT H3 NPAXKH, NPo-
OHTaHHOH ropfAdedl cmonoii., OHM HMEWT NOBHIIEHHYI CTOHKOCTE NpO-
THB BJaTH.

[lenbrogbie Kaname: H3TOTOBAMIOT U3 NEHbKH, HOTYYEHHOH B pe3ynbprare
o0pa6oTKH BOMIOKOH crefieit koromau. Y3 nenbKoBoro BOMOKHA MPAAYT
HHTH, KOTOpble N0 YacOBOl CTpeJKe CBUBAOT B KaboakH. 3atem Kalonku B
006paTHOM HaNpaBJeHHH CKPYYHBAOT B OpAfu. [IpH cKpYYHBAHWM Npsjel
TI0 4acoBOH CTpeliKe MOJYYaloT KaHaT npaMoro cnycka. Ecin cBHBKa nps-
Jell MPOW3BOAKAACE B OOPATHOM HAaNpPaBAeHHH, TO KaHAT HA3LIBAIOT Ka-
HaTOM OGPATHOTO CIYCKA.

Cusaabckue Kamambt CBUBAIOT H3 BOJIOKOH TPOTIHYECKOTO PAaCTeHHs ara-
Bol. OHH He TOHYT B Boje H B 1,5—2 pa3sa nmpouHee NEHLKOBBIX.

Maruabckue Karamst H3rQTOBAMOT M3 BOJIOKOH TPaBAHHCTOTO PacTeHHHA
abaku ¥ creGaefi AMKHX OananoB. QHH 3JaCTHYHH, 00AAAA0T BHICOKOR
NPOYHOCTLIO H H3HOCOCTOHKOCTBIO.

Paamep pacTuteNibHbIX KaHATOB NPHHATO ONpeNensTh JMHHOH OKpPYXK-
HOCTH TOTIEPEYHOTO CEUEHHS B MHJIRMerpax. MiX B OCHOBHOM TPHMEHSIOT
Ha He()TeHAJHBHBIX CYJaX, TAK KaK NpH paboTe C HUMH HCKJIOYEHO HCKPO-
ofpasoBaHue. XpaHAT PacTHTE/NbHbE KAHATH Ha CHElHANbHBIX BBIOIIKaX
WJIH CKAaTaHHLIMA B GyXThl Ha JepeBAHHLIX pelneTKax-murTax AR obecrne-
YeHHsl JOCTYNa CReXero BoaAyxa. Heawss nomyckaTte nonajaHHf Ha Ka-
HaThl Mac/ia H KHCJIOT.

Curmemuueckue KAHams W3TOTOBAAIOT U3 BOJIOKOH CHHTETHYECKHX TO-
JIHMEPOB — KanpoHa, HeilIoHa, Jaecana, nponuiena # ap. Onu ofnajaiot
BHICOKOH TPOYHOCTBIO, 3MACTHYHOCTRIY, MaJoH Maccod.

CHHTeTHYECKHE KaHATHl MO KOHCTPYKUHH AHAJOTHYHBL PACTHTEIbHBIM.
Hx paamep onpenensior Takxke no AJHHE OKPYMKHOCTH: OTIEPEYHOTO ceue-
HHA B MHANEMeTpax. CHHTeTHUECKHE KaHaThl 0GJAjaloT CyUleCTBEHHLIM
HEJOCTATKOM: OBICTPO «CTAPEIOTY M CTAHOBATCS XPYINKHMH TOX JefcTBHEM
conuneddnix Ayvefi. Ilpn conpukocHoBeHHH npsajeil BO3HHKAe1 3apill
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CTATHYECKOro SJeKTPHYECTBA, YTO MPHBOAMT K HCKpooOpascBaHHIo, TO-
3TOMY HX HeJb3f NpPHMEHATb Ha HedTeHANHBHHX cyaax. OgHako cuHTE-
THYECKHE KaHaThl LWIHPOKO PACNPOCTPAHEHH HA pedHom (uiore. XpaHuTh
ClelyeT B CYXMX H 3allHIIEHHHIX OT COMHEYHHX Jyuell noMenieHuax.

Cmanbubie Kanams: 4acTO NPUMEHSIOT HAa PEYHLIX CYAaX B Kauecrpe
CHacTed paHroyra, rHOKHX cBaseli JHCTAHUHOHHOIO aBTOMATHUECKOro
YNPaBJACHHA H JEePHOTO OTPAXKAEHHA, NPH IUBAPTOBKE H OYKCHPOBKe, H3-
FOTORJIAIOT H3 OUHHKOBAHHON CTANbLHON NPOBONOKH. QHH 06/&AAI0T BLICO-
Koil npourocTbio. PaMepnl CTaNbHOrO KaHATA ONMpENeNfioTcs €ro JHaMeT-
pomM.

Paznnuaor #ecTkHe, MOAyxKeCcTKHe ¥ THOKHe CcTajibHble KaHaThi. ['kG-
KOCTb KaHaTa yBelH4YHBaercd G.narojaps NPHMEHEHHIO MEHbKOBLIX Cep-
AeuHuKos. K TakuM KaHaTaMm OTHOCHTCA «repKyiecy — KOMOGHHHPOBAHHBLH
KaHAaT H3 CTAMbHBIX OIHHKOBAHHBIX MPOBONOK H MPOCMOJEHHHX NEHBKOBHIX
KaGosok. Harorosasior ero s 4—6 npageii. Kaxjaaa npsap coctout us
TIEHBKOBOTC CEepPAeYHHKA, HABHTHX BOKpYr Hero 9—I10 craneuuix nposo-
JoK H o6BUTHIX cBepxy 6—I12 nenbxoebiMM KaGonkamu. IlonyueHnHbe Ta-
KHM 00pa3oM NpsAH CBHBAIOT BOXPYI MEHbKOBOTO cepieunHnka. Bnaaro-
Aaps neHbKoBoH o00JIouKe KaHaT yAoGen npu pafoTe, NIPHMEHSIOT ero B
KaYyecTee IBAPTOBOB. PaspriBHOE CONPOTHBIEHHe KaHaTa B 2 pasa Gonblue
PAa3pLIBHOTO CONPOTHBJIEHHSA NMEeHbKOBRIX KaHATOB BHICUIEro COPTA.

CpaBHHTE/NbHBIE XapPAKTEPHCTHKH CTa/JbHOTO, MEHLKOBOTO H KaNnpoHO-
BOTO KaHAaTOB i pa3puiBHoro vcuaus 163 kH npueegemn B TaGn. 8.

Uenu. Llenk — rHGKoe H3JeaHe, COCTOfAEe H3E OTAENbHEIX NOCAEA0-
BaTeNbHO CORIHHEHHBIX JKeCTKUX 3BeHLeB. B cyJoBoM Takenake npHMeHs-
10T HEeNH KOPOTKO3BEHHble — 1A Tanefl W CTPOTOB B TPY3OBHIX YCTPOHCT-
Bax, a TAKMe NJIHHHO3BEHHBIE — JJifl JEePHHIX OTPAMIESHHA M AKOPHHX
ueneii. llenu Moryt 6uTh KanuGpoBaHHEIMH M TIPOCTHIMH. [lepBoie HMELOT
TOYHBIE pa3Mepsl U $OpMY 3BEHLEB, TPUMEHAIOT HX AN paboTH HA 3Be3-
JOYKaxX pasjiHYHLIX MeXxanu3MoB (Gpammumneff, wnuned, pyJeBHIX MALHH,
taneit). Cpeln Kanu6poBaHHHIX lenefi LIAPOKO PACTPOCTPAHEHH Ha (uote
AKOPHBIE LEnH.

Hropras yens (puc. 96) — vacTe AKOPHOTO yCTpoitcTBa, NpelHasHa-
YeHHA® AN COSNHHEHHS AKOPA C KOPNMYCOM CYAHA, 2 TaKkKe OTAauH H
Nofwema Akops. B 3aBUCHMOCTH OT M3TOTOBAEHHA OOHIHX 3BEHBEB SKOP-
Hble UM pa3fensioT Ha ceaprbic M aumbie. Tlo KOHCTPYKUHW SAKOPHBIE

TaGaunma 8

Kanat Duamerp, um oxpyﬁgggran, uM Mac;:ﬁn't‘)% :ca;a'ra
CraabHofi 22.0 69 1,4
TenbkoBuil 63,7 200 3.43
Kanpouosuifi 33,4 105 0,66
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Puc. 96. flkopnas uenb:

[—I{l — cMEUKH KOpeHHAfl, OPOMEMYTO4YHAA, AKOpHaA; [, 2 — 3BeHbA OGBIKHOBEHHOE H COEZHHH-
TeAbHO®; § — BepPTIOT; 4 — KOHUEeBaa cKobGa

3BeHbs OBBAIOT ¢ pacnopkasmu W Oes pacnopox. Llenv opHoro Kaaubpa ¢
pacnopkamu Ha 20% npouHee H MeHblUe BHITATHBaWOTCH. [lpHMeHsIOT
3BeHbA CBapHLIE C PacnopKaMH, CBapHhle Ge3 pacmopok, JNHTble ¢ paciiop-
KaMH, JHTOCBAapHHIE.

[lo HasHaueHHIO 3BEHbA KAACCHQHLIHPYIOTCA CAELYIOIIHM 0O0pa3oM:

obiyee — 3BEHO NPOMENKYTOYHOH CMBIYKH;

yeeauwernoe — olllee 3BeHO 6oabillero Kanudpa, npejHa3zHauYeHHOE A5
NPHCOEUHEHHA KOHUEBOI'C 3BeHa W BepTJiora K obileMy 3BeHY; AN le-
nefi Ge3 pacmopoK yBEAHYEHHHIM cYHTaeTcsl ofliee 3BEHO CNELYIOUIEro Mo
panRy Oonbinero kKanubpa;

coeQuUHUMEAbHOE — Pa3beMHOE 3BEeHO, NpPelHa3HAYEHHOE 1A COeAHHe-
HHA CMBLIMEK MexXay coboil;

KOHYesoe — 3BEHO KPYTJIO3BEHHOM 1lenu 6e3 pacnopxsH, NpeiHazHaueH-
HOE [/ COEAHHEHHA KOPEHHON CMBIYKH ¢ YCTPOHCTBOM I KPENAeHHA H
OTAAUH AKOPA H AMH NPHCOERHHEHHN KOHHEBOH CKOOL B AKOPHOH CMblu-
Ke.

InaBHON xapaxkTepHCTHKOH AKOpHOR Lenu ABjIAeTCA KaauOp, noi Ko-
TOpPLIM MOHHMAIOT HOMHHANBHBIA AHAMETp ceueHHA OOLIETO 3BEHA B MeCTe
COEIMHEHHA C APYTHM 3BEHOM, H3MepHeMblH MO [PCOAONLHOH OCH IlemH,
Ha peuHnx cyzax MCNOAB3VIOT SAKODHHIE LieNH Kanuo6pom 5—49 MM B 3a-
BHCHMOCTH QT KJacca cyJHa.

Lienn HaroTOBARIOT CMBIUKAMHE C HEUETHBIM YHCJIOM 3BeHbeB. [1oa eMbiu-
Kol MOHHMAI0T YYacTOK AKOPHOH LenH, cyxauui AJf BHIMOAHEHMS om-
pengenennoil GyHKUMH., CMBIUKH OHBAIOT CNELYIONIHX BUAOB:

KOpeHHas — cMBIUKA, Cayxawas LAf NPHCOeIHHEHHS SKOPHOH LenH
K YCTPOMCTBY A4 ee KpeNnJeHHs H OTAauM;

AKOPRASA — CMBIYKA, CAYKAMAA LA NPHCOSAHHEHHS AKOPHOH LenH K
AKOpIO;

RPOMENCYMONHAR — OTPE30K KPYIJO3BEHHOH uenu anaHoll He MeHee
25 m ¥ He Gonee 27,5 M, pacnonaraemuiil B NPOMEXKYTKE MEXKAY KOPEHHOH
H AKOPHO# CMBbiUKaMH.

[1pu MoHTasMKe HA CYAHE CMBIYKH COSIHHAIOT COEIHHHTENbHHIMH 3BEHBAMH
(3Benbsaivn Kentepa) no nyxuoil anuubl. [NA yCTpaHeHus 3aKpyuHBaHHA
UeTTH TPH NOALEeMEe H ONYCKaHHH AKODPA TNPHMEHAIOT Beptaior. SIKoprylo
CMBIYKY MPHCOGAMHAIOT K AKOPIO KOHUEROH ckobo#. Beptiior H KoHueBas
cKo6a ABAAIOTCH COOPOYHLIMH €IHHHIIAMH AKOPHOH LemH.
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Pasmepn AKOPHHIX Ueneii NogGHPAIOT B 3aBUCHMOCTH OT Kjacca M TH-
na cyAHa MO XapaKTePHCTHKAaM CHaGXEHHA B COOTBETCTBHH ¢ TaGaHLaMH,
nomeinenHbiMi B [1paBunax Peunoro Perucrpa PC®CP. Ilopsajok onpe-
IE/IeHHS MacCHl AKOPA, ANHHH SKODHON LETM H MX HCOLITAHHA CM. Jadee.

73. AKOPA

Cyaornie akopa. Slkopp — npucnocoObaenHe AAst yAepKaHHA CYAHa
HJH JPYTOrc MJaByuyero COOPY:KeHHS NpH CTOSIHKE HA OTKPBITOH Boje.

CaMbIM pacnpoCTPaHeHHHIM SKOpPeM Ha cyJaxX peuHoro guora spjseTcs
AUMOL AKOPb ¢ NOBOPOMHBLMY Aanami cucmembl Xoara. fkope Xoana na-
JemeH, yao0es B SKCIAyaTaudu, Jlerko BTHFHBAeTCA B K03 K Ge3onaceH
NpH oTAaye Ha aKBaTOPHH HeGonblod rny6unsl. OH COCTOHT H3 BepeTeHa
H ABYX Jan, KoTopsie NOBOPAaYHBAIOTCA BOKPYT OCH, NMpoxoisleil uepes
HWXKHIOIO 9acTh BepereHa. SIKopsi Xojsa H3TOTOBASIIOT JABYX HCIOJIHE-
HHI — C BepeTeHOM NPAMOYTOJNBLROTO HAH KPYIJiOTO CeueHHs. YToa pas-
BOPOTA Jan oKoso 45°. 310 No3BONSET UM NPH HATSMEHHH AKOPHOH NENH
CBOHMH 3a0CTPEHHLIMH HOCAMH MOCTENEHHO BXOAWTH B TPYHT, YBEJIHUHBAS
JepXalylo Culy, Koropas jocturaetr 3,75G,, (rie G,, = mg,, — Bec
AIKOPA, 3[ech M, — Macca fKopd, T; g — YCKopeude cBOGOJHOTO Naje-
HudA, M/c?).

Admupasmedickuti akope TPOCT NO KOHCTPYKUHH, HMEeT Jepka“
Wyl cuny, BABoe OGAAbwyio, YeM Axkopb Xoana. Takue sikops mim-
POKO NpHMEHAT HA 3eMCHApfAAAX, jebapKajepax, OpanjBaxrtax H Apy-
FHX CTOEUHBIX CYHax. B mocsiefHie TOIN aJMHDalTeliCKHE AKOPA Ha TPaHC-
nopTHOM (uioTe He MPHMEHAIOT, TAK KAK HaNHUYMe IUTOKA 3aTPYAHAET YK-
JajKy SIKOpS B NoXoXHoe nonomenue. K Tomy ke Topuamias 3 rpysta
BTOPAsl Jama Ha MeJNKOBOAbE MOXKET MOBPeJHTb KopHyca NPOXOAAUIHX Cy-
X0B. YuMTHIBA® 3T0, Yallg B KayecTBe paGOuyMX NMPHMEHFIOT OAHOJAfHble
AKOPH.

Ha ckopocTHex M Opyrux cyaax, rje Macca fBJAETCA ONpefedioulnM
napaMerpoM NpH Bhi6ope CYAOBBIX H3Ae/Hil, NpHMEHSIOT Axops Mampo-
cosa. Ero nanbl HMEIOT TPeYTOAbHYIO (OPMY C OTHOCHTENbHO GoMbWION
NJOWAABI0 K MOTYT NMOBOpPAuMBATHCA Ha yroj Ao 35°. flkopb MatpocoBa
NpH Mamoii Macce uMeeT koxdduument aepxkawei cuasl £ = 12. Ha ka-
MEHHCTHIX H HJHCTHIX IPYHTax fkopb MarpocoBa paforaeT Xymxe AKOPSH
Xonna.

JAs NocTaHOBKM Ha AKOPb INIABYYHX JOKOB, pefiloBbiX LIBapTOBHBIX
6ouex, HABHIALMOHHLIX GYEB NMPUMEHSIOT bedaansie (xmepmenie») AKOpA —
BHHTOBbIE, IpHOOBKANLIE, CerMeHTHbe, B BuMAe nupamuas. HanbGonee uac-
TO MX H3FOTOBJFAIOT XeNe300eTOHHbLIMH HAH YYTYHHBIMH.

Pacuer W ucnbiTanue aKopA. SIKOpb M AKOpHbLE UeNH BLIOHpAOT B 3a-
BHCHMOCTH OT KJaCCa M THIA CYJHA MO XapaKTepHCTHKe CHAGKEHHH MO
cnennanabipiM TabianuaM B IlpaBunax Peunoro Pernctpa PCOCP.
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XapakTepHCTHKA cHaGXKeHHA:
Ne=L(B-+H}-+A. (166)
[lonpaBxa Ha HaACTPOHKH W pYOKH:
A=kZIn, (167)

rae !, h — IAHHA H CPpeAHAA BHCOTA OTASHLHLIX HANCTPOEK M PYOOK, M; £ — Ko-
ppHUMERT (MM CYROB, ¥ KOTOPHIX CYMMapHas RJAHHA HAACTPoeK H pyGok, pacnodo-
MeHHbIX Ha BCeX nmadySax, npesblliaeT MOJOBHAY AJMHHBL CYAHA, £ = || ecan yxasan-
Rag ANMHA cocrasiger cseitie 0,25 AMuAb cyaHa, k = 0,5; npa cyMMapHOl AaHHe
HaICcTpoeK M pyGox Mewee 0,25 L nonpaska He BBOAMTCA, T. . k£ = 0).

SIkopHble LenH HCOBLTHBAIOT paspyulaouledl B Npo6HOH HAarpyskauvu B
HenenpoGHLIX YCTAHOBKAX, o6ecHedHBaloiiHX PABHOMEPHOE H NoCTe. SdHOe
yBesiduenne Harpysku. COOpouHble eRHHHUN IENH OLHOTO H TOro Xe Ka-
A#6pa MOMKHO HCHBITHIBATL OAHOBPEMEHHO 10 HECKONIBKY IUTYK, HOCAeXo-
BATeJbHO COeAHHEHHBIX LPYT ¢ APYIOM.

Hoa npobroii nazpyskod NOHUMAOT pacTATHBAIOILEE YCHJAHE, KOTOPOMY
HOABEPraloTCA BCE CMBIYKH, a4 TAKKe OCTanbHbe JAeTald M cOopouHble €U-
HHIl AKODHBIX UeNeit [P NPHEeMO-CAATOUHDIX HCOBTAHHAX C UeNbl) Tpo-
BEpPKH MPOUHOCTH. _

Paspyuuaroyan Hazpy3ka — MAKCUMaNbHOE pacTATHBAWILEe YCHINeE,
BOCHPHHHMaeMoe JeTalblo HIH cOopouHod eXHHHIEH AKOPHOH uend npu
ACTILITAHHH Ha Pa3pbiB,

Tonxaempie coCTaBbl CHAGKAIOT AKOPSAMH H IleNAMH HCXOJA H3 NpPeAno-
JOKeHHH, YTO TOAKAY H TOJNKaeMele CYAa — OJHO LeNoe HE3ABUCHMO OT
qyHcia Oap B COCTaBe.

KpynHorounaxusle cyja, TAaBalOniHe HA Y3KHX Y4acTKax pek, rie
NpH cieJOoBAHAH BHH3 [0 TeueHHID cjenaTe ofOpoT AJAA NOCTAHOBKH HA
HOCOBble SIKOPA HEBO3MOKHO, JOJIKHbBI HMETb KOPMOBOH SAKOpPb, HMEOUWIHH
Maccy He MeHee 0,8 cpearefi Macchl HOCOBHIX sixopeii. Jlas ocranbAbIX Cy-
JlOB Macca KOPMOBOTO siKop#st coctasaser (0,5 cpenefi Macchl CTAHOBLIX AKO-
peit.

BykcHp-To/KaY JOMKEH HMETb HOCOBOE SIKOPHOE YCTPOHCTBO, PacCuH-
TaHHOE, KAaK JA5 OOLIYHRIX GYKCHPHBIX CY0B, a TaKKe YCHJIEHHOE KOPMO-
BOE AKOPHOE YCTPOHCTBO, NPEJHAHAYEHHOR EMHA YAEpPHKAHUA BCETO COCTa-
Ba. Maccy KopMOBOro RKOpS M JJIHHY SIKOPHON ilenu {KaHaTta) onpeieisor
no cnenuaabubiM TadannaM [pasun PervcTpa B 3aBHCHMOCTH OT MOIUHOCTH
6yKcHpa-TonKaua.

74, PAHTOYT W TAKESNIAXK

Panroyr. CoBOKYNHOCTb HaAnNanyGHLIX AEPEBAHHLIX K MeTajJHyec-
KHX YacTeii Cyj10BOrO OGOPYNOBaHHSA, CAYXAIHX HAa COBPEMEHHBIX CYAAX:
¢ MeXaHHYECKHMH JABHTaTeNsIMU JJiSl Pa3MellleHns CYJOBHIX OTHefl, NocToB
HabMOJEHHs H CBA3H, aHTEHH PAJHOCBA3M M DaAHOJOKANHH, AJI% Kperlie-
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HHA TPY30NONBEMHLIX CPeJCTB H MOALEMAa CHTHANOB, HA3KIBAETCA PAHIOY-
ToM. K paHroyTy oTHOCATCA Mauthl, peH, CTPeH,

Maumse cnyat And HeceHHS CMTHaNbHBIX OrHeil, ¢uiarom, pajuoaH-
TEHH ¥ OJHOBPEMEHHO ABAMIOTCA APXHTEKTYPHHIM OQOpMIeHHeM CyHHa.
B HocoBo# 4acTH TeHTOBOR Nany6H nmaccaXXHPCKUX CYAOB YCTAHABIUBAIOT
tdok-mauty (puc. 97, a). Ee H3roToBaAsIOT H3 CTajIbHBIX TPYO BHICOTOH He
Menee 6 M. lia npoxoga cyAHa mMOJ MOCTAMH H BO3AYUIHLIMH KaGesibHbBIMH
nepexofiamu QoK-Mauty genator 3asanupaioueiicda. [logbem u cnyck Mau-
Thl OCYUIECTBJASIOT PYYHBIMH, 3JEKTPHYECKMMH WIH THAPAB/IHYECKHMH Je-
OeAKaMH.

@ 2 3 14 & .
di 2 *j ‘
 c— =1

Puc. 97. Pacnosomxenne mMauT Ha cyase:

1, 4 — xopmono#i H uHccosoft dnarmToxu; 2 — rpor-madra; I — dox-mavyra; §— GuzaHb-maura;
§ —radess; 7 -— MOMHNEOTBOJ; & — KJAOTRKOBHIA (OHADH; ¥ — TOmoBHe GOHApH; JU — CTeHbIa;
11 — maura; 12 — dopwirar; 13 — mnop Mauru; f4 — BaHTH; J§ — pen
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Hmxkuum KoHuoMm (UIMopoM) MauTy YCTaHABAHBAOT B cTenc (THe3jo),
a nany6y HoZ crencoM JAg ofecheueHHs HeOOXOAHMOI TPOYHOCTH NojKpen-
amoT. Ha Bepxuefl yacTH MauThli YCTaHABJAMBAIOT pei0 — ToniepedHyio Gan-
KY AJA KpEWJeHHA PpaJHOAHTEHH H NOABEMAa HEOOXOHHMMBIX CHIHAJIOB.
YacTb MAYTH! BHlllie PeH HOCHT Ha3BaHHE MONQ H CAYMHT JIA KPeIieHUs
TOMOBHIX q:ouapeii 3aKaHYHBAeTCH MauTa KJIOTHKOM, HA4 KOTOpPOM 3aKpen-
JeH KAOTHKOBHI (QoHapb.

Ha Taukepax H rpy3oBbiX TeNoXofax (GoOK-MauTy OOBIMHO YCTaHABJIH-
BalOT Ha [MaBHOM mnanyGe MexIy CPY3OBbIMH TpPIOMaMH H GakoM cylHa
(pue. 97, 6).

Byxcupsi-Tokauu oGbMHO HMEIOT TOAbKO OAHY (OK-MauTy Nosamu xo-
JoBoi pyOku (puc. 97, ).

[Naccaxupckoe CYAHO Ha KOPME TEHTOBOH NanayObl MOMeET UMETb BTO-
pyw, GoJee JIerKyio MauTy, Ha3uoBAEMYK) I'POT-MAqTOM.

Ha tankepax THna «Benukwuii» ycraHoBiaeHsl TpH Mautel. Pok-maura
pacno/iokeHa MEXAY TPY30BbLIMH TAHKAMH H 0aKoM CyAHa, TpoT-Mauta —
BNepeu HAACTPOAKH, a KOpMOBas GH3aHb-MAuTa — MEKIY Xoaosoll pys-
KoH M JeMoBoi TpyOoil.

B auamerpanbHoll MAOCKOCTH HA 6axe yCTaHARJAUBAIOT HocoBolt duiar-
HITOK, a Ha KopMe — KOpMOBOil (parmrok, Ha Kotopom nofnamaercs [o-
cyaaperBernslil garar CCCP. ®narmItokH H3roToBAfOT OOLIYHO AepeBsiH-
HBIMH .

Y CKOpOCTHBIX CYAOB Ha [OABOJHBIX KPBUIbAX, KpoMe KOpMOBoro gnar-
HITOKA, HMEeTCH Ha X0oAoBoil pylKe HeGoNbWOH HAKNORHLIA (uiarmtTok ANs
PAIHOAHTEHHHL.

B coorerctun ¢ [IpaBunamu Peunoro Perucrpa PCOCP ¢dok- H rpot-
MayTe Ha BeeX cyIax o0opyAYIOT MOJIHHEOTBOAHHIMH YCTpoficTBaMH C 3a-
3eMIeHHEM HA KOPMYC HNH HAICTPOHKY CyAHA. YCTpPOHCTBO COCTOHT H3
MOTHHETIPHEMHHKA, TOKOOTBOAA M Me[HOH mepeMbluKH. MomHuenpuem-
HHK — 3T0 CTAJILHOH CTep)KeHb AHAMEeTpOM He MeHee |3 MM, 3aUIHIIeHHBHT
AHTHKOPPO3HOHHBIM MOKPHITHEM H Bo3Bwwaiomufics Ha 0,25 M Hag Kjo-
THKOBEM (howapeM. [Ipu cranbHOH MauTe TOKOOTBOA He YCTAHABRJAWBAKOT, 2
MauTy ¢ KOpuycoM COeXMHAIT THOKo# MeiHOR nepembluxoi.

Takenax {cm. puc. 97, yaen I). CoBOKYIMHOCTE CYAOBLIX CHacTell, npel-
Ha3HAYEHHBIX ANA MOALEPIKAHHA DaHTOYTa, MOAbEMa CHIHANOB, CIYCKa
HMIONIOK W Teperpy3ouHsix pabor, HaswbiBaercsi TakenaxweMm. Hemogpux-
HEMl TaKena)k HAa3LIBAETCH CMOAYUM, TIONBMIKHBI — Geayuum.

O6bIgHO MAuTy KpensfT K naty6Ge CTaJAbHBIMH HENOJABHMKHBIMH KaHara-
Mu. Kanarsl, Haymue ot MauThl K GOPTaM, Ha3LIBAIOT 6AHMAMU, @ K HO-
¢y — gropuynazamu. Kanarel, caymaiume Ajis MoAbeMa Ha MauyTsl CHTHa-
708, HaswiBawT aramu. Ha cymax ans 3akpensieHwss M OOTATHBaHHS
TaKeNaXa MPHMEHAIOT KOYIIH, CKOOBI, Taipennl H GJOKH.

Koyw — xpyraas (pHc. 98, a), oBanbHan (puc. 98, 6) unn Tpeyro.nb-
Han (puc. 98, 6) merannuyeckas WA NMiACTMaccoBas ofoiima ¢ xenobom Ha
HAPYXHOH CTOPOHE — CJYIKHT AN TPeIOXPaHEHHS KOHLOB KaHara or
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Pre. 98. Koywn

H3JOMa H neperHpadHs. KoyilH mojGHpAIOT AJs CTa/ibHBIX K4dHATOB MO
AX JHAMETPY, a [/ DPACTHTENbHLIX KAHATOB — IO J1MHE OKPYMKHOCTH.

Crobamu CoeIUHSAIOT KOHUBI KAHATOB, TAKeNAXKHBIX H SKOPHEIX Leneii.
[TpuMeHAIOT TaKeNaKHbIE CKOGH ¢ NMPOLITLIMHTOBAHHEIM (pHe. 99, @) K Ha-
pesnsim (puc. 99, 6, [, FI) wrppsmy, HSCTHYThle CKOOLI € HApe3HBIM
(1) v npownauaToRaHHbM (/1) wTelpamu (puc. 99, 6), a Takike cKolbl-
ckuMel (puc. 99, 2, T—/1I), narpyaxa na KaHat He JI0JIXKHA NipeBHLILIATH
JCTIYCTHMYID Harpysky Ha cCKoOy.

Ja o6TAruBaHKS CTOAYETO TAKeNaMa, ITYPTPOCOB H JE€epOB HCINONb-
3YIOT maapenst 3aKPHITOTO, OTKPLITOFO H BEPTVHOMHOIC THIOB.

Hanpasnenue Takenaxa uaMmeHstor 6.1okamu. BJoK cocToHT M3 Mertan-
JIRYECKOrQ WAH NAACTMACCOBOrO KOPNyca  BPAUAIOUWIHMCH BHYTPH OIHHM
KK HECKOJNBKHMH IIKHBaMK. sl 3aKperyieHHR O/0KA NPHMEHSIOT FaKH,
cKoGb1 WK BepTaiord. [Ilupoko uenoab3yloT Kannac-6A0KK — ONHOLKHB-
HHH 610K ¢ OTKHAROH 1LeKoH, YTO MO3BOJAET 3aKNaJLIBATE B Hero Jio6ok
Y4acTOK KaHara.

Puc. 99. SIkophsie ckoGH
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75, CNACATENBHBIE CPERCTBA

Kaaccuduxauus cnacareibiivix cpeacts. COBOKYIHOCTb YCTPORBCTS M
npucnocobnennil, npejHas’HaueHHbBIX A CHACAHHA JIOAEH, HasLiBaercs
cracarebHbIME cpefictBaMi. Kaxjgoe cyiHo B cootBercTsHH ¢ [IpaBunamu
Peynoro Perucrpa PCOCP cnaGkaercs cracaTenHHIMH CPEACTBAMH KOJI-
JIEKTHBHOFO H HHIKBMAYANbLHOIO NOJAL3OBAHHSA.

K cnacareibHnM cpeicTBaM KOMJIEKTHBHOI'C NOJIB30BAHUS OTHOCHAT
crnacaTteJibHble HOUIIONIKH, TJIOTHl, cniacaTtelibHule NPHGOPH (cKameliKu, CTO-
B H pYrAe H3jejus, o0Aafaloliie nJaByyecthio).

Cnacameavras waonka — Meaxoe GecanyfHoe rpefHoe WIH MOTOp-
HOE CyAHO, NpeXHa3HaueHHoe i cnacanus Joneh. Llmonka nonxua
00najaTh HeOOXONUMBIMH OCTOMHUYHBOCTBI) M HeNoTomngeMocThio. Heno-
TOMAAEMOCTs OfeCHeuHBaeTCs TIABYYECTbIO MaTepHalia, H3 KOTOPOro H3-
FOTOBNEHA LJIONKA, HJIH CHEUHAALHRIME BO3AYIUIHEIME BOLOHENPOHHILAE-
MbIMH AHKAMH. B 3aBHCMMOCTH OT MaTepHala, U3 KOTOPOTQ OHH H3TOTOB-
JIEHB!, PR3JIHYAIOT JepeBAHHbIe, MeTANNHYECKHEe K ILNACTMACCOBHIE IUIONKH.
Merannyuueckue UUNIORKH Yalie H3TOTOBISAIOT H3 JIETKHX chnaBoB, OhH
NPOCTH B H3TOTOBNEHHH, IPak M.UHB B 3KCIVIYaTallHK H JOIroBeyHH. B no-
cllefHee BpeMsi Ha cyJaxX BHYTDEHHero IVIAaBaHHA LIHPOKO NPHMEHAIOT
NJacTMACCOBble LLIIONKH, KOHCTPYKUHSA KOTOPBIX OfHCaHa B naparpade
67.

ITpoynocTb cnacaresbHOH LIVIIONKH ¥ HOABEMHBIX TAKOB AOMXKHA GHITL
Jocratounofi And Ge30MacHOTO crnycka Ha BOAY MpPH NOAHOH 3arpyske
JUCABMH H CHApsLKEHHEM.

Boicora HagBoAHoro GopTa clacaTeqbHOH HLMKNKH NPH NOAHOH 3a-
TPY3Ke JOMKHA Onite He meHee (0,4 Beefl ApicoTH ee GopTa. Bhicora Haa-
BOAHOro GopTra pafodeil LLTIONKH, HCHOJNbL3YeMOHl B KauecTBe crnacaTeb-
HOll, NPK MOJHOI 3arpysKe KOJDKHA OHITh He Menee (1,3 BHICOTHI ee Gopra.

CnacateNbHble LVIIONKH AOKHH KMeTh CHAapsUKeHHe B 3aBHCHMOCTH
oT paiioHa mNaBaHuA CyAHa B coortBeTcTBHHM ¢ [lpaBunamu Peunoro Pe-
ructpa PCOCP. Bcee npeamernt cHaOmeHHS, KPOMe OTNOPHOTO KpIOKa,
JAOMKHBI ObiTh 3aKPENJieHH B LUIIONKE Ha IITATHRIX MecTax.

Cnacameasbubte naome: GLBAICT METAJHYECKHe, TIACTMACCOBLIE, 4 TaK-
e M3 Npope3HHeHHol TKaHH (HaaypHbie). MIX ycTaHaBAHBAIOT HA OTKPBLITOH
nany6e B JIETKOJOCTYNMHHIX MecTaX. KOHCTPYKUHS KpenJieHHst AO/EKHA
ofecTieuHBaTh BCILIBITHE TJI0TA NPH 3aTONJIEHHM CY/HA.

Memasauseckue u nAACMMOCCossie NAOMbGE UMEIOT B MJIaHE TIipAMOYTO/b-
Hylo GOpMy, a KaMepst NAaBYdecTH — Kpyrace cevenne, [lanyGoli naora
0OBIYHO CAYMKHT HATAHYTast BHYTPH IIOTa NMAPYCHHA.

Hadyeuwe naome (pre. 100) HaroToBaAsioT M3 MHOTOCAOHHOH NpoOpesH-
HeHHOHl TKAHH HJNH CHHTETHUYECKHX MaTepHalOB M OKPALIMBAlOT B SPKHil
opaHxeBbIll NBeT. B TIOXOZHOM NOJIOKEHHH NJAOT XPaHAT HA naayCe cyh-
Ha B cleuHajsHoM KouTefiHepe, JI/ifl 3afONHEHMS TJOTA ra3oM K HeMmy
npuaaetcq OaNoH ¢ yrAeKHeaoTol, cMemanHolt ¢ asotoMm, [1pu cOpacuiBa-
HHH TAOTA 33 GOpT ClelHANBHBI KaHaT, COefIMHeHHBIH ¢ CYIHOM, HaTH-
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rHBafAch, OTKPHIBAET KpaH (anJioHa, H NJAOT 3anojHAeTcs rasoM. B nou-
Hoe BpeMs Ha ILIOTY 3aropaetcd Jiamnouka. BmecTHMOCThL HAAYBHBIX NJO-
TOB, BHIIYCKaeMbIX MpOMBILIeHHOCTRIO, 6—20 uen,

Cnacameabroie npubopst UTHPOKO MPHMEHAIOT HA MACCAXKHPCKHX pey-
HBIX cyjax. Mx pasmeuaoT Ha nporyaodHelx nany6ax u B COBMHBIX yCNO-
BHAX HCIOJAb3YIOT KaK MeCTa /Il OTAbLXa naccaXupon. Ckamedku u cmoaoi
6yayun COpOLIEHHMBME B BOAY O6AafaioT AOCTATOMHOMA NJIAaBYYeCThio AN
noAJepKaHKuA Ha Boje Jiofedi. C aTol Uenbld cnacaTenbHble NpPHOOPbI
UMEIOT Jieep H3 MeHLKOBOA CHAacTH.

K cnacarenbhbiM cpeicTBaM HHIAMBHAYaJbHOTO MOJBL30BAHHSA OTHO-
CAT CracaTenbHbie KPYrH, XWIeTbl H HArPYARHKH,

Cracamenbusie Kpyeu W3roTesnsmior AByX THnoB: I — mopekoif, 11 —
peuHoit. prru Tna | fno/ixHL ofecneynBaTh IKCOJAVATAILHI0 KX BO BCeEX
KIHUMaTHYeCKKX pafioHax, a Kpyru tina II — B pafioHax ¢ YMEpPEHHBIM

Prc. 100. Cxema nprsesesns B pabouee COCTOAHWE HAIYBHOO .CAACATeSbHOFO NJGTa
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Kaamatom. (racarte/ibHble KPYrH AOKHH MOJAACPXHBATL uejOBeKa B
npecHoi BoAe He meHee 24 4. UX H3roTOBASIOT ¢ BHYTPEHHUM JHAMETPOM
400—450 MM, Maccofi 2,5—7 Kr, NOBepXHOCTh OKPAlIMBAIOT B OpaHkKe-
Bulff uBeT. MaTepuaa cnacaTeJbLHOro Kpyra He JOJIKEH NOBPEXAATHCA NPH
cOpachiBaHHH B BOZY C Beicothl: I TMn — 256 M, 11 Tun — 18,3 M. Ha
HApYXHOH CTODOHE CNACATEJIbHOTO KPYra 3aKpemnfifiioT Jeep AHAMETPOM
He Menee 8 MM, JJiHHON He MeHee UeTHIPEXKPATHOrO HAPYKHOrO jJHaMeT-
pa kpyra. [IpourocTs Kpyra H jieepa Ao/KHa 06ecredHBaTh BOSMOXKHOCTD
MoABEMA YenoBexa H3 BoAbl. CPOK cilyxGbl YCTAHABIHBAETCH TEXHHYECKOM
AOKYMEHTalHedl Ha KOHKPeTHBH Kpyr, HO He Menee b Jer.

~ KoawuvecTBo cnacartesibHHIX KpPYroB Ha GOPTY CYAH2 peryiaMeHTHpO-
pano [IpaBunamu Peunoro Perucrpa PCOCP. KpoMe 00bIMHBIX CnacaTelib-
HBIX KPYroB, Bce cyaa knaccoB M-CIT u M, a Taike naccaxupckue cyja
kaacca O JOMKHBI HMETH CHACATENbHLIE KPYTH C CaMO3aropalolluMHCst
GylKaMH.

Cracameénbroe yuienst H3TOTOBASIOT HajyBHLIMH U3 NPOPE3MHEHHOH
TKaru. KonuyecTBo cnacareibHbIX JKHAETOB Ha CYAHE JO/IKHO COOTBET-
CTBOBaTh 4HCAY WieHoB sxunaka. OHM npeAHazHayeHw AJf KCNOAL3OBA-
HHA TpH TIPOBEJEHHH CYAOBHIX paboT, KOTOpHIE MOTYT HOBJI€Yb NajeHHe
YesoBeKa 3a Gopr.

Cnacamenbrsie HazpyoruKy B Noc/ieflHee BpeMs H3rOTOBIAIOT H3 TONH-
crHpona. HarpyJHHK COCTOHMT 3 OTAEABHHX CEKilMil ¥ CJIYKHT ANs Noj-
AeprkaHus YeJloBeKa Ha Boje J0 OKa3anus emy nomouid. Koamdecrso
CllacaTe/IbHBIX HATPYAHHKOB AN KaXKJAOTO CYAHA ONpee]sioT B COOTBET-
crBun ¢ [lpasunamu Peunoro Perncrpa PCOCP B 3aBHCHMOCTH OT KJaac-
€a ¥ THNa cyiana. Mx okpamupaioT B opamxeBbil HBeT M pa3MemwlaloT B
KaloTax 3KHIAKA H MACCAKHUPOB B NETKOJAOCTYNHLIX Mectax. B ofmux ca-
JIoHAX CHacaTe/bHbie HArPYAHHKH Pa3sMellaloT B CNEUMaNbHBIX JErKooT-
KPHBAIOMWHXCA MKadax, KOTOPHE XOPOIIO OCBEAIOTCA M HMEIOT HAMHCH
«CracatenbHbe HarpyaHAKE».

Cnacatenbustii HArpyaHuK RO/IKEH NOANEPXKUBATH B NpPecHOH Boje B
TeyeHHe 25 u rpy3 Maccoit He meHee 7,5 Kr. [lpounocTs HarpyaHHKa RONK-
Ha GBITb Takoil, YToOH NpH cOpachiBaHud HAa BOAy C Buicotel 10 M OH He
HOAYYHA noepexaenuii. CnacareNbHuIl HAIPYAHHK J0MKeH o0ecneyHBaTh
YCTOHYUBOE MONOKEHHE UYeIOBeKa, HAXOAAWerocs B BOXE, TOJOBOH BBEpX
H He 10/1%eH NoBOpAaYHBATH €ro JINIOM B BOXY, €ro MOXKHO HajleBaTh Ha Jo-
GYi10 CTOPOHY — AMUEBYIO WM H3HAHOUHYIO.

OGecneuende cnacaTebHBIMH CPEACTBAMH CYA0B CMEINAHHOrO pexa—
Mope naaBanus. Mexnywapoayoli mopckoii oprauwsainnefi (MMO) pas-
pabotana Kousenunst COJIAC-74. Tnasa 111 ykazawunoii Konsenunn «Cna-
caTefbHble CPeACTBA W yCTpoficTBa» BBopnTeA ¢ | monsa 1991 r. v ompege-
JISeT HOBbie TpeGOBaHHA B OTHOLIEHMH 00OPY/OBaHHMA MOPCKHX CYIOB, a
TaxKe CYIOB CMEUIAaHHOTO NAABAHHA CNAacaTe/lbHBIMM CPEACTBAMH M YCT-
poiicTBaMH HCXOAS H3 peaNbHOTO pPHCKa /1 MOpennaBarteNled B cayuasx
nonajanust B XONOAHYIO BOAY NPH 3BaKyauun c asapuiinoro cyama. Oc-
HOBHbE TPeGOBAHMS KAacCaloOTCH THMOB, BMECTHMOCTH H pAa3MEIeHHs Ha
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CYAHE KOJMIEKTHBHBIX CNAcaTeJibHBIX CPEACTB — ILIIONOK M HaXyBHBIX
NIOTOB, 4 TaK¥e HHAHBHAYANLHLIX CPEACTB 3aiMTH 4elloBeKa OoT mepe-
OXJTAKACHHA. '

Cnacate/ibHble MUIIONKH TPOCOBOrO CNYCKAa TPY3OBRIX CYJOB, 10 Kpak-
Hefl Mepe HOBo# NocTpoiixd, JOAMKHBI GbiTh TONHOCTBIO 3AKPHITHIMM, ca-
MOBOCCTAHABAHMBAIOUWHMHCH TIPH NepeBOpaYHBAHHH, H3TOTOBJICHHBIMH H3
Marepuanos, He noliepxupBawonux ropednd. llaonku ycraHasnupaioT ¢
obonx GOpTOB CyJAHA, KaXIafd U3 HHX JOJiXKHA HMETb BMECTHMOCTb, JOCTa-
TOYHYIO JI1F BCEX UJ1€HOB 3KHMaXKa.

Ha HoBuIX cyjgax Bcex THIOB JOJEKHbI GLITh YCTAHOBJEHBI JEMHYpPHbIE
ULTIONIKH AAS 3KCTPEHHOTO CaCaHuA yrnaBmiero 3a Gopt uenoseka. Ha
TPY30BLHIX CyIax AaHHofl meHee 85 M (33 HCK/OMEHMeM TAHKEPOB W TIa3o-
BO30B) JOMYCKAaeTcs BMECTO WULIONOK YCTAHABIMBATD TOJILKO HaJyBHBIE
MJIOTHL.

KouBenuueil BBefeno TpeGoBaHhe MO O6ECMEYEHHIO NNaBcocrasa 2ud-
POMEPMOKOCHUOMAMY H MENAO3QUILMALIMY  cpedcmBamu (MewKamu), 3a-
UHIAICUIAME 4eioBeKa oT nepeoXaamaeHns. Hopmul cHabxenus npauBu-
AyanbHEIMH cpeicTBaMH IMbdepeHurpoBantl B 3aBHCHMOCTH OT THIA CY-
JNOBHIX ClacaTeNbHBIX ULTIONOK. JI/5 NOAHOCTLIO 3aKPHITEIX WK NOMHOCTHIO
OTKPBITHIX CHacaTeAbHbIX ILTIONOK ACMKHO GbITh N0 TPH MMAPOKOCTIOM3 Ha
uumonky. Ecan B kavecTBe JeXypPHOR HcNoAb3yercs ofHa M3 cClacaTeib-
HBIX LUTIONOK, TO OHA OOECTEYHBASTCH INECTbIO FHAPOKOCTIOMAMH.

TennosamuTHEE MEWIKH BLIZAIOTCA BCEM 4/eHaM 3Kumaka, He ofec-
NeYeHHbIM THAPOKOCTIOMaMH. KpoMme TOro, TEINO3alUHTHBIMH MelKaMH
cHAOXKAIOTCH CHACATENbHEIE ULTIONKH B KonuuectBe 10% BMecTHMOCTH.

CnacaresnbHble CpeiCTBa BCeX BHAOB HMEIOT ClelHANbHBIE HaKAECHKH
H3 CBETOOTPaKAKIEro MaTepHana, a crnacare/lbHble HJAeTH — CHIHalib-
HBbE OTHH.

76. CPEACTBA MPOTHMBONOMAPHOH 3ALLIMTDI

Hanuuye Ha cyiHe pasAHUHBIX TOPIOYHX MaTePHANOB NpeACTaBAsAeT
OMAacHOCTh BO3HHUKHOBEHHS MOKapa H ero GLICTPOro pacHpoCcTPaHEHHH,
[OITOMY NPOTHROMOXKAPHAA 3allHTa CYJOB NpelycMaTpuBaeT olHapyxe-
HHe MoXapa, ero fpeloTBpauleHHe, OrpaHHYeHHe PACpPOCTPaHeHHs H TYy-
IeHue,

Ha peunnix cyaax ofecrmeuuBaeTcsi Npexje BCEro KOHCTPYKTHBHaf
NpOTHBONOXKApHAA 3amuTa. C 3TOH UeNbIO JeTANH CYIOBBX KOHCTPYKLHA,
a TAKXKe TeNJICBY!0 K NPOTHBOILIYMOBYIO H3OJSLKIO H3roTOBIAICT H3 HEro-
piounx Mmarepranos. [epeBo, mprMeHsieMoe Jnsi OOCTPOAKH CYROBBIX No-
MeleHHi, TpeIBapUTEIbHO NPONHTHBAIOT ONHE3AWHTHHIMH COCTABAMH.
PekoMeHAYETCS BMECTO JepeBa /A OTAENKH KaioT W CAIOHOB [PHMEHATH
NAACTMACCH.

Jis NoKanu3alMH MoXapa MacCaXKMpPCKHe cyja AnuHoill Gonee 65 M
JAOMKHH GbiTh pasjiefieHs! [0 AJHHe He MeHee HeM Ha JBe BepTHKAaNbHLE
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30Hb! -METANJIHYECKHMH nepefOpKaMH, HeNpOHHIAeMbHIMH JAf iblMa K
NJiaMeHH; TaKasd OrHe3ajep:KuBaloillas repeQfopka NpPoXoAHT oT Gopra Ao
fopra no Beed LIMPUHE H BLICOTE KOPNYCa K HALCTPORKH.

B kauecTBe orHesajlepHBaioLlell nepeGOPKH HEKe Nany6bl HaABORHOIro
GopTa c/ielyeT 110 BO3MOMXKHOCTH KCIOJb30BAaTh HOCOBYIO NONEPEYHYIO BOZO-
HENPoHHLAeMyld nepe6OPKY MANIKHHOIO OTASNEHHS NPH YC/IOBHH, YTO
OHa YAOBJETBOPAET TPeOOBAHHAM OIHECTOHKOCTH.

B oruesapep;kusaiominx nepeGopxax MoryT ObITh ClejaHbl BbIPe3kl
A4 Npoxoja Awfeil, 06opYyAOBaHHble ABEPbMH HJH JIIOKGBBIMH KPBILUKAMH,
PaBHOUEHHLIMH NO OFHECTOHKOCTH OTHE3aJePXKHMBAIOIUM TEPEKPHITHAM,
Ha KOTOPBIX OHM YCTAaHOBJMeHE. Kaxpasn ABepb W JIOKOBasfg KPHilliKa AOAXK-
HH OTKPBIBATbCH M 3aKPLIBATHCHA OJHHM YeNliOBEKOM C JUoOOH CTOpPOHLI
OTHE3aJIePKHBAIOIWIETO YIEPEKPHITHA,

Ha HedTeHaJMBHBIX CYAAX B CBA3H C OCOOEHHOCTBIO HX 3KCIVIVaTalHK
NMPHMEHSIOT JONOMHHTENBHbE KOHCTPYKTHBHBIE NPOTHBONOMXAPHRIE MEpH!.
Fpy3oBuie HaNHBHBIE IMCTEPHBI OTAENSAIOT OT MAIUHHHBIX OTAeNEHHH Kop-
gepiaamam. INanyOHbie MeXaHu3Mbi PACTOIATAIOT HAJ CYXHMH OTCEKaMH,
HMCIOIIHMH Ta30HCIPOHHLACMBIC JAKPLITHA. JTwokoBBIE 3aKPBITHA JOJIZKHBI
GbITb TEPMETHYHLIMH, a HX KOHCTPYKUHA I0JKHA HCKAWOYATbh BO3MON-
HOCTb HCKPOOOPA30BaAHHA. .

KOHCprKﬂHH HAaJCTPOEK CYJI0B BCEX THIIOB JOJXKHA o6ecTIeUHBATL
Ge3oflacHy0 3BAKYailHIO JIKOJel U3 CYJ0BbLIX NOMelleHHH B clyuae NoKapa.

JIHTel H NMOLLEMHHKH HA NAacCANKHPCKUX CYAAX 3aKJIOYeHol B MeTan-
JIHYeCKHe IIaxTHI, yc‘[‘poﬂCTBD KOTOPHX TMpeaoTBpallaeT BO3MOXKHOCTH
MPOHHKHOBEHHS ABIMA H MJIAMEHH H3 ORHOTO MEKAYNaJyOHOro noMeleHH s
B Apyroe. C 3ToH LeNbl0 NPELyCMaTPHBAIOTCH CPEACTBA JNA 3aKPHIBaAHHA
AaxT, OrpaHREYYBAKOUIHEe TATY H NPOHHKHOBEHHEC KpIMA.

Kam6y3sul ¢ nanTaMu, paGoTaloiie Ha TBEPAOM K razcoO0pasHoM TONJY-
B¢, He JOMKHB pacnofaraThbCi B NOMEILICHHAX, CMEXHBIX € KJIaROBLIMH ANA -
XPAHEHHR TOMJIHBA H Macia.

Ha peynbix cyzax JonyckaeTcsi YCTAHOBKA OBITOBBIX ra3oBbiX THT €
6anJI0HAaMH CO CIKHMMEHHBIM TasoM, 3aNOfHSEMBIMH Ha Fasopas’paTovyHBIX
MYHKTAX TCa3pBOT0 XO3MHCTBA HAH KycToBbX Oasax. [asosple Ga/sfloHE!
AOMKHB ObITh pa3sMellleHHl B METAMJHUecKoM 1Kady HAH B 3aKPHITHIX
BbIFOPOAKAX, HENMPOHHIIAEMBX CO CTOPOHEL CJYMKeOHbIX foMelleHHHd HAH
HMEIOIIHX BeHTHIALHNIO, O0ECNedHBAOLYID TPEXKpaTHH ofmeH Bo3lyxa
B Yac. '

Haa npenynpexaenna noxapos cyja o60pyayloT cucTemMoll Doxaphoi
CHTHAJIH3RMHH, KOTOpafd CAYMKHT ANf o0HapyMKeHHs ouara nojxapa U ne-
pejauu B pyneBylo py0Ky CHrHaJa ¢ MECTa ero BO3HKKHoBeHHA. Peunble
CYAa MMEHT aBTOMATHUECKYIO NOMKAPHYIO CHTHanu3auwio. Kpynupe mac-
CaMHPCKHE CYy/la H CaMOXOJHbIH HedQTeHANTHBHOH (DAOT LONOJHHTENBHO 060~
PYIYIOT PYYHBIMH TOXKAPHBIMH H3BEILLATETAMH.

ABTOMaTHYECKYIO TOMAaPHYI0O CHTHAJH3aUHIO MOHTHPYIOT Ha CyjHe B
AKHABIX W CAYXeOHBIX TMOMElieHHAX, TPY3OBLIX TPIOMAX, KJAJOBHIX 1A
ApaHeHHA JIeTKOBOCIaMeHSIONIHXCA MaTepHanoB, MallHAHOM OTAENeHHH,
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Puc. 101. floXapHble naBelllaTesaH:

1 — xopnyc; 2 -~ nJacTHHa OGHMETaNNHYecKaA;, J§ — KOHTAKT NOABHKHBIN; 4 =« IHCK pPeryaMpoBOY-
HWit; § — nposoRa; 6 — AaTYHHBIR KOADAYOK; 7 -— TEPMOPe3HCTOp; 8 — BBOAL

€CJIH B HeM HeT MOCTOAHHOH BaxThl. [locTosHHBIE JaTYHKH-U3BEILATEIH MO-
FYT GbITh TEMMEPATYPHOro WIH GoTodnekTpHYecKoro AedcTBusi. [lepBole
cpabarpiBAOT NMPH Pe3KoM NOBLILICHHH TeMMepaTypbl B HOMELIEHHH, BTC-
pBle — fIpH NMOfABJIEHHH NiaMeHH HAM ApiMa. B mesmnepamyprom u3sewa-
meae (puc. 101, a) GuMerannudeckas NJjacTHHa NpH HarpeBaHWM TPOTH-
Gaercs M 3aMBIKAeT KOHTAKTH 3lekTpHueckoll nenu. Henolewxkueifi kKoH-
TAKT BHIOJHEH B BUJe PeryJHPYeMOoro BHHTA, Ha KOTOPOM YKpenJeH JHcK
€O IUKANO0H HACTPOUKH.

[Npunukn padoTh uU3GCLUATEAR C NOAYNPOBOOHIKOBHM MEPMOPEIUCITO-
pos (puc. 101, §) 3aknouaeTcd B CKauKooOpa3HOM M3MEHEeHHH 3HAYEHHS
3/1eKTPONPOBOAHMOCTH NPH H3IMEHEHHH TeMnuepaTypel. Hasemiatenn ueme-
JIHK TI0 pasMepaM, BpeMs cpalaTuiBaHHA He npesbimiaer 10 ¢, yto sBndercs
€ro rJAaBHbIM JAOCTOHHCTBOM.

Bce n3Bewlaresiu, yCTAHOBJCHHBIE B CYI0BHIX fIOMEIEHHAX, NPOBOARON
CBA3BI0 COEIMHEHB C KOMMYTATOPOM TMOXKAPHOH CHTHANN3AaLMH B PYJeBoil
pyGke. Ilo cHrHANbHOA NaHeNH KOMMYTaTOpa MOMKHO ONpele/HTb, B Ka-
KOM TIOMellieHHW cpafotan H3BetlaTellb, W CBOEBPEMEHHO OOLABHTEL MO-
HapHYIO Tpesory.

Cyaa cuabiarT TakKe TOXAPHEIMH NEPEHOCHEIMYU CPeRCTBAMH M HH-
BEHTApeM B CAEAYIOLlEM KONHUYECTBe.

Pyusibie NepeHOCHsle NMeHHble OrHEeTYIIHTeNH:

0 ONHOMY OTHETYLIMTeN0 Ha Kaxawie 80 M AMHHH KOPHIOPOB, Ha
100 M2 nioieaid oOUIECTBERHBIX TEIOMELLeHHH, Ha KaMOy3ksl, paboTaloilie Ha
HHAKOM TOIUTMBE M CHKMMKEHHOM rase, Y KJAafOBLIX ANA XPAaHEHHS Jerko-
BOCTLIAMEHAIOIIMXCA MaTepHaAOB, Ha MAalIHHHoe OTIeneHde npH oblieh
MOLHOCTH YCTAaHOBJAEHHBIX MamuH fo 220 xBr;

M0 JBA OTHETYIIHTENS HA MAUTHHHOE OTAENeHHe NPH cyMMapHoil moll-
HocTn gpurareneit 1o 1470 kBr, Ha xoTenabHule OTAeAeHHA € KOTJaMH, pa-
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GOTaIOWEMH Ha XKHJKOM TOIIMBE, HAa Manybax He(QTeHaNHUBHBIX CYAOB Y
MECT NOTPY3KH H BbITPY3KH;

MO YeTbipe OTHEeTYIIHTend Ha MAallHHHOE OTACNEHHE HpH obiuell moln-
HOCTH YCTaHOBJIEHHHIX MaililiH Goaee 1470 xBr.

PyuHpie nepeHoCHBle YT/IEKHCIOTHBIE OTHETYLINTENH:

IO OJHOMY OTHETYIIHTENI0 Ha KaMOy3nl ¢ 3JIeKTPHYECKHMH [LIHTAMH,
Ha TOCTH YIPaBJAeHHA C EKTPHYeCKAM OOOpYACBAHWEM, B TOMEHICHHS
3feKTpopacnpefeiuTelbHHX IIMTOB, B KHHOAMIapaTHse;

‘10 JIBA OTHETYLIUTE/IA B NIOMELEHHS C JH3e/Tb-TeHEPATOPAMH H 3J1eKTpo-
rpe6HBIMH  YCTAHOBKAMH.

MeTajiHUeCKUEe AIUMKA C TIECKOM — IO OJHOMY SIIHKY Ha KOTENBHOE
oTJleNtedye NpH paboTe KOTJOB HA KHIKOM TONJHBE, ¥ MECT IIpHeMa U pas-
J&9H XKHAKOTO TOMJIABA, Y MANAPHOH KJAZOBOH.

TlokpuBana (kowmMa) pasamepom 1,4X2mM — no ofHOMY NOKpHBaNY
Ha Kaxasie 40 M OTKPLITOH NanySs TaCCAXKUPCKHX H HeQTeHANMUBHBIX CY-
I0B, Ha MALIMHHOE OTAE/NeHHE, Te MAIHHb PAaGoTalOT HA JKHIKOM TOMJIHBE.

KoMnsiekTsl NoXKapHOTO HHCTPYMEHTA: OfHH KOMILIEKT NMpH AJHHE CYI-
Ha Jo 50 M, ABA KOMOJeKTa NMpH AJAHHEe cyAHa Gonee 50 M.

[lepeHocHBe TIOXKAPHEIE MOTONOMILl — Ha jAe6apkajepbl H 6paHABaXTH
NPH OTCYTCTBUH MEXAHHUECKOTO HACOCA.

[Toxaproe ofopyncBanue JomKHO GBITb OKpAIIEHO B KpacHblii iBeT,
3aKpenaeHo NO-NMOXOJHOMY B JIETKOAOCTYTIHBIX MECTAX, HMETh COOTBETCT-
BYIOHMIHE HAAMHCH H OBITL YKOMIIEKTOBAHO B CTPOI'OM COOTBETCTBHH ©
HOPMATHBaMH IJA JAHHOTO CYAHA.

KOHTPOJII:HHC BOMPOCH H 3aAdHHRA

1. B yem 3aKA0Y4eTCA YXOJ 324 HAHATAME B CYIOBHIX YCAOBMAX?
2. KakoBH 0COGEHHOCTH XPAHEHHS CHHTETHYECKHX KaHarToB?
3. Kak kAaccHQHUMPYIOT SBeHbS AKOPHHX Lemed?
4. HasoBHTe THNR AKOped, MpuMeHAeMbX Ha peuwoM ¢uore. Kakoid mcopb HMe-
eT HaHGoAbINYI0 YASABHYIO AePiAaulyi CHIY?
Uro Takoe paHroyr?
6. TlepeuncanTe HAHMEHOBAHHSN CYJAOBHIX MayT.
. Kakne crmacaTefibHEle CPeACTBA OTHOCATCA K HHAHBHMAYAAbHBIM?
. B 4eM aawamwuaroTcs ocobeHHOCTH MexayHnaponHofi xouseruun COJIAC-74¥
. Tze Ha cyAHe YCTaHABAMBAKT ABTOMATHYECKYIO NOXAPHYIO CHTHAMHIAUHIO?

el K

rnéaa X[II
CYNOBbIE YCTPOMCTBA

77. PYNEBOE YCTPOMCTBO

Kaaccuduxauus, ycrpoiicTeo u pacnonoxenue pynefi. Pynesoe ycr-
pPOHCTBO — CYACBOE YCTPOHCTBO, 00ecneyHBaiomee NOBOPOTJIHBOCTE K
YCTOHYHBOCTb CYAHA Ha Kypce. B 3aBHCHMOCTH OT THNA CYyAHA NPHUMEHSIOT
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pyaeBule yecTpoHCTBa ¢ pyJAMH, NOBOPOTHLIMH HacaJkaMH HJK BHHTO-
pyJieBsiMH KoloHkamH. PyneBoe yerpoiicTBo Jo/KHO ofecnedHBaTh ynpas-
JISeMOCTb CYZHA B COOTBETCTBHH ¢ uopmamM Peunoro Peructpa PCPCP.
[MaccamupcKye ¥ rpysoBele CYAa, Y KOTOPHX Nuoulafb GOKoBOA NPoeKuHy
Ha [l upermsiaer 800 M2, ofopyAYIOT HNOAPYIHBAIOUIMME YCTPOHCTBAMH.
[Ipu pacuerax YuuTBHIBAKT HACHIAAM NPOEKUMH HANBOAHOK M TOIBOAHOH
yacTell cCyAHa, a tak:Ke nanyGHOro rpysa.

Pyab COCTOHT M3 Mepa W HEeCTKO cKpenjieHHoro ¢ HuM Gainepa. Ilepo
pyas ofpasyercsi oOWHBKOH, BEPTHKaJbHBIMH peOpaMy H TOPH3OHTANb-
HbiMi KHagparmamu. TTo dopme pynu GLiBalOT nagcmurdamsie W obmexae-
Mmoe. [lnacTHHUATHE PY/IH YCTAHABNMBAIOT HA HEOOJBIINX CAMOXOAHBIX H
HecaMOXOJAHWX cylax.

B 3aBHCHMOCTH OT pacnofoKeHls 6anjepa OTHOCHTEJNLHO Nepa pasiH- .
YaloT pYJAH: ' ‘

npocmod (puc. 102, g}, v koToporo ock Ganiepa coBnajaer c nepei-
Hell KpomKoi nepa;

Garancupreui (puc. 102, 6) — ocb Gannepa RPOXOHMT B paiioHe LEHT-
pa THAPOAMHAMHUYECKOrO AaBAEHH, T. €. 6aJep YCTAHABJIHBAECTCH HA He-
KOTOPOM PACCTOSIHHH OT HOCOBOH KPOMKH DYJS;

noaybasarcupusui (puc. 102, 8) -~ ocb Gannepa NMPOXOAHT MeEXKAY Ie-
peaHell KpoMKofi H LEHTPOM THAPOAHHAMHYECKOTO AABJIEHHSA.

YacTe mAowagy GanancHPHOTO nepa pynas, PacilofiOKeHHas BlepefH
ocH Gannepa, HazwBaeTcd Gaaancuprod. Crenenb  GaJAHCHPHOCTH Xapak-
TepH3yercst KOI(PPHIHEHTOM KOMNEeHCALHH:

ol: L es)

r%e Sg. Sp — niomagb COOTBETCTBEHHO GalaHCHPHOA YacTR B BCero mepa py-
Jadg, M- -

Ha cyaax BHyTpesHero M1aBaHus HaHOoJiee pacnpocTpaHeHbl Nojsec-
Hule JallanchpHble pyau, ANH NEPeKNaJxd KOTOPHX TpeGyeTcs MeHbLle
yeuauit. Y nogsecHuX pyJell nepo pyas MoABelIHBaeTcs Ha Gamiepe H

"

g

Puc. 102. Pyan n ux saeMenTH:
! — nepo pyan; 2 — Gaanep; 5§ — OATA
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fosblle HUKAKKX ONOpP HE MMEeT.
Baadep B 3TOM ciydyae YKperJeH B
nogmunHukax (puc. [03). Bepxrui
NOAIHITHHK (omopHo - yHnopHuil),
CKpendienHuf ¢ nanybol cyisa, Boc-
NpHHHMAET FOPH3OHTaNbHBlE H Bep-
THKaJAbHble HalPy3KH, HIDKHHH NMOA-
IIHNHAK (OMOpHLIA) KpenuTcs C Ha-
fopoM AHHUIA H BOCAPHHHMMAET TOJb-
KO TOpM3OHTaJbHble Harpyskd. OH
HMEEeT CANBHHKOBOE  YIVIOTHeHMue,
Ha nexoTophbix cyAax Ganiep mpoxo-
JHT uepe3 KOPMOBYH0 4acTb KOpNyca
B CREHaNbHOR BOJOHENPOHHILAEMOH
Tpy6e, KOTOpPYIO HA3HIBAKIT 22AbMNOP-
mosoii. Bepxusa uactb 9T0# TpyOLI
fipHBapeHa K naaybe, a HHKHAA —
K IHHILEBOH OOLIHMBKE.

IMTonynoaBecHble py/i B OTiHYKe
OT NOJABECHHIX HMEIOT JONOJHHTE/b-
Hble ONOpHL HA axXTEPIITEBHE HJIH HA
CreUHaipHOM KPOHLITEHe, 4T0 M0-
BblIAET HAJEKHOCTb KpenJeHHd Ie-
pa pyns.

TTosopomnse nacadky (puc. 104)
YCTaHABJAHBAIOT HA TOJKAUAX H KPYT-
HbIX TPY30BbIX TeNJOXoZax ANns no-
BHIIEHUH YNopa rpebHuIX BHBTOB H
YAYUILIEHHS  YTPABJEHHS CYAHOM.
Hacanka, xax H pyab, mecTKo coe-
JuHena c¢ GannepoM, - IOCPEACTBOM
KOTOpOro H TfoBopayuBaetcs. Ona
COCTOUT H3 HapyYXHoil ¥ BHyTpeHHe#l
OOLIKBOK, MpPOXOALHEIX pefep H
KOoNbUeBEIX RHadparm. BryTpeHuas
o6uIHBKa HAcaiKH B cpejHell YacTH
AmMeer ycuneHHuil mosc. Ha cygax
BHITYCKA IIOCJAERHHX JieT IOROPOTHEIR
Hacafx{ TNPHBOAATCH B JIBHIKEHHE
HHIHBHEYANLHBIMH PYJAEBHIMH MaUIH-
HamH. Pa3neqbHoe OTKJOHeHHe Ha-
CafOK yJAyulllaeT YCTOHUHBOCTE CYI-
HAa Ha 3aJlaHHOM Kypce M IOBGIIaer
€r0 MaHeBPeHHble KayecTBa.

¥npasasemocts cyana, obopyno-
BAHHOFC IOBOPOTHBLIMH HacallKamH,

.AL

Puc. 103. Pynesoe yerpoiicrso:

I — nepo pyag: 2, 4 — nuxEBl onopuuilt o
BEPXHUA ONOPHO-YNOPHHIH NOXIUHITHHEH; § —

ganaep; 5~ pymnoedb; & -— 3yGuathifl  ceK-
TOp; 7 — BAJAHKOBEI pyunol npHeom: & —
NPYXHHABE  AMOPTH3ATOPH; 9 -— peayETOD

pynepol maltHuw; [0 — sheKTpoaeMraTeNs

__/7‘_“1'_‘__“
]

[——

Puc. 104, TosopoTHan nacagka co cra-
OnausaropoM:

I — craGuausarop; 2 — HHKHHA OTOPHEIH
NOSWHNHHE; 3 — GaJnep Hacaaku; 4 — rped-
Holt BHHT; § — moBOpOTRAA Hacalka’
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Puc. 105. Pacnonoxedne CyLoBHX pyaefi:
1 — ocHOBHBIE PYAH; 2 — pYNH 3afHero Xona

YXYAUIAeTCA TNPH YMEHBIIEHHH CKOPOCTH XBHXKEHH$ BCJENCTBHE yMeHblue-
HHS CKOPOCTH NOTOKa& BOXbl. [InfA yayuilieHHs ynpapjeHHsi NPH JBHXEHHK
Ha fOHMXKEHHOH CKOPOCTH H TO HHEpPUMH HA NMOBOPOTHYIO HACAJKY CTaBAT
cmaduausdamops: (yxopodeHuele pynu). JduHa cradiiH3aTopoB

fe =1{0,55 + 0,65) Iy,

rae !, — AJHHA HacajKH, M.

PannonanbHoe pacrionoxeHue pyiell ¥ Hacajok ¢ MAKCHMANbHHIM HC-
noaL3oBaHHeM 3(deKTa NOTOKA, CO3[ABAeMOro TPeGHEIMH BHHTAM4, Cy-
IeCTBEHHO BJIHAET HA YNPABAAEMOCTb CYAHA. Y OAHOBHHTOBHIX CYAOB
pyae pacnonaraetca B JIII 3a rpeGueiM BuHTOM (puc. 105, a), moxer
OBITE TaKXKe YCTAHOBJEHA Hacafka ¢ BePTHKANbHBEIM CTaGHAH3aTOPOM
{puc. 105, ).

Ha cygax ¢ ZByMsi BHHTaMH YCTAHABIMBAIOT ORUH pYab (puc. 109, 6),
HO uyame — jaBa pyas (puc. 105, 2). Ha KpymHmX rpysoBhIX Temjo-
X0faX M ToJAKauaXx TIPHMEHSIOT HOBOpoTHHE Hacafkd (puc. 105, ).
C uenbi0 MOBHILEHHA VCTORYHBOCTH CyJHA HA 3aAHHOM Kypce B OTAeNb-
HBIX Ciyuasix JOTMOMHHTENBHO K MOBOPOTHLIM Hacaikam B JI1 ycraraeau-
BaloT pyab (puc. 105, e).

Y IBYXBUHTOBHIX CYAOB HaHGosee pacnpoCTPaHeHbl PyJieBLIE KOMILTEK-
CHI, COCTOSIIIME H3 ABYX MOBOPOTHBIX HAcaficK co cTabwiu3aropamu; Hacal-
KH HMEIOT pasfesibHoe yrnpasjieHHe. TIpH 3TOM NMPHBOA KaXKAOH HACALKH
OCYINECTBAACTCS OT WHAHMBHAYANABHOH pylepoll MamMHBI, CYAHO XOpOLIO
yrpaBasiercs H XONOJAHATeNbHbIE Pyau He Tpefyiorcs. [Ipu neoGxoanumMocTH
TIPYBOJ HACAOK MOMKET GHTh OCYIIECTR/IEH H OT OfHOH PyJneBoH MaluHHBL.

Ha HekoTopbix 6YKCHpax ¥ MapoMax AIfl TOBLILIEHHS YNPABAAEMOCTH
YCTAHABJHBAIOT PYJAH 3aXHETO Xoaa (puc. 105, s}, 2 Takke HOCOBBIE PYJIH.

Pynesme npusogn. OcHoBHOM M 3anacHblil pyJieBble NPHBOALI JONKHO
HMeTb Kaxjoe cyiHo. B kayecTBe OCHOBHOTO MPHUMEHSIOT CEKTOPHBIH NpH-
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BOJ CO LITYPTPOCOBOIl IIPOBOAKOMH, PyMNENbHO-CEKTOPHEI IPHBOA C BAMIH-
KOBOH nepejiayeil ¥ NPUBOJ HETIOCPEACTBEHHO OT PYJEBOH MALIHHB.

CexmopHbiti npusod co wWmypmpocosoii npoeooKotl (puc. 106, a) wcnons-
3YI0T KaK OCHOBHOM pyJiesoff NPHBOJ Ha HEGOMBIIMX CYAAX M KAK 3anacHoki
Ha KpymHeIX cypax. lilTypTpoc BbinosineH H3 KanuOpOBaHHOA LieNH, ero
IPONYCKAIOT Uepes 3Be3f04KY PyJieBofl MAWIMHEL H N0 G0PTaM NOABOLRT B
KOPMOBYIO 4acTb cyAHa K cektopy. llenb wrypTpoca, Kpome yuyacTka,
MPONYCKAeMOro uepes 3Be3f0YKY, MOXeT OplTb 3aMeHeHa CTaibHBIM Ka-
natoM. [Lns obecredeHHs MOCTORHHOIO HATHIKEHHA IUTYPTpOCAa B €TI0 BET-
BM MOHTHDYIOT Tanpensl. Hanpasjerue ABHKEHHS WITYPTPOCA U3MEHSIOT
fI0BODOTHEIMH, HAMPARJSIOIMMH W Mojjep:uBaiomumu Oiokamu. Jas
CMATYEHHS PHIBKOB NPH Yape BOJH O Nepo py./s yCTaHAaBIHBAIOT NIPYHKHH-
Hele aMopTH3aTopst. [IpH BpalleHHH WITYPBATa Py/ieBOH MAIIHHLI WITYPTPOC
nepenyckaercs ¢ ofHOro GopTa HAa APYTOH M OCYUIECTBJSET fIOBOPOT CeX-
topa. C 3Toi Uenbio BETBb WTYPTPOCA fpaBoro (opra KPensuT K CEKTopy
€O CTOpOHBI JeBoro Gopra u HaoBOpOT.

Pymneaono-cexmoprniii npusod ¢ aauxoson nepedated (puc. 106, 6)
KOMMNaKTeH, GesonaceH H GecuiyMeH B pa6oTe; €ro MPHMEHNIOT B KaUecTBe
KK OCHOBHOTO, TaK ¥ 3aMacHOTO NPHBOAOB. Bexyulnii Ban pyaeBoH Mallk-

\'L
@W’—\_—J
- Prc. 106, Pyaestie NpHBOAR:

{ — wrypsan; 2~ peAYKTOp pY4HOR pyAeBofl MamHHK; J — 3BE3lOYKA; 4 — yenvodl WTYPTPOC;
5 — noBOPOTHHMA GMoK; 6 — nogaepHBAIMNAR ponank; 7 — Tanpen; 8 — NpyXHHHNIA aMopTH3a-
Top; 9 — ceKktop; /0 — perykrop; 1/ — KapBaEHbifi mapunp; [2 — KoHAuecKas syGuatas nepeaa-
ya; 13 — pymneap-Taau
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Hbl TIPHBOJAHT BO BpallleHHe BCI0 CHCTEMY BAJIHKOB, COEAHHEHHBIX MEHAY
0G0l KOHHUECKMMH 3yGuaTniMH ilecTepHsMH. KoHIeBON BajHK Teperaer
BpallieHHe Yepes uepBAYHLIA pelyKTop 3yOuaToft peiike cekropa. dpuxke-
HHE CeKTopa Yepes OydepHble NPYKHHB, CAYMKALIHE AMOPTH3ATOPAaMH, e~
pelaeTcs Ha DyMMeNnb, KOTOPHIH BpamaeT G6ainnep. Bo usbemanue 3aK/iH-
HHBaHHA HAa H3rHOaX BaJHKH IPHBOAA COEAHHSAIOT MeX]y coGOH KapAaHHbI-
MH wwapHupaMu. Jlna 6e30nacHOCTH BANUKOBHIH MPHBOJA 3aKPHBAKOT CHEM-
HEIMH KOXYXaMHK.

[1pusod nenocpedcmaenno om pyaesod mawuss: (cM. puc. 103) oTnuuaer-
cfi GONbIUOH HANEKHOCTbIO M HAXOJHT INHPOKOE NPHMEHEHHE HAa peuHoM
¢uioTe B KauecTBe OCHOBHOro pyJieBoro mpuBoja. IlpH sTom pyaeBylo ma-
WIHHY YCTaHABJIHBAOT B DYMIE/IBHOM OTAEAEHHH H COEAHHAIT Henocpex-
CTBEHHO € CEKTODOM.

Ha cyaax cMeuwiaHHOro peka — MOpe NJaBaHHA B KayectBe 3amacHO-
IO pPYJAEBOr0 MNPHBOAA JOHOAHHTENbHO YCTAHABJIHBAIOT PYMIENbL-TANH
{puc. 106, 8).

OcHOBHO# MPHBOZ, LOJIXeH ofecneyuBarh IPH MOJHOH CKOPOCTH nepen-
Hero X0Jia NepeKJalky pynel Ha yron ot 35° ogHoro Gopra ao 35° apyroro
fopTa y BOAOH3MELLAIOMHX CYA0B He Gosee vem 3a 30 ¢, a ¥ CKOPOCTHBIX
cynoB — 3a 15 ¢. PyJeBble nNpuBOAE KMEIOT QObLIYHO OTPAHHUHTENH MOBO-
pora nepa pyas Ha 6opT Ko 35°. Taxofi yron nepekJaiKH AB/IRETCSH HAHBHI-
FOAHEHIINM C TOYKH 3peHHs MOMEHTa, OCYLIecTBJAICIIero NOBOPOT CyHHA.
[Mosoxenne nepa pyas no oraoweHuio X JI1 cyaHa NoKasbiBaeT aKCHO-
MeTp — NpuGOp, PAacNOJICKeHHBIl Ha NyAbTe YyNpaBieHHs B pyJeBod
py6Ke HENOCPeACTBEHHO Nepel Py/eBbiM. AKCHOMETP HMeeT 3ieKTpHuec-
KYID CBA3b € JRATYHKOM, pAaClIOJNOMEHHbIM B pYMNOEJAbHOM OTIEJ€HHH.

KoHeTpykuus pyJeBHX NPHBOAOB JomkHa ofecneuHBaTth nepexol C
OCHOBHOTO HAa 3an1acHOH MPHBOL MO BO3MOXHOCTH HeME[1eHHO, HO He Gojiee
yem 3a 10 ¢. Ynpaerienve NOBOPOTHHIMH HAacaaKaMH rpeGHLIX BHHTOB OCY-
WIECTBJSIIOT C TIOMOIILID NPHBOACB T€X YK€ THIIOB, UTO M pyJei.

Pyneswe mauiusl. [logpasjensior py/eBble MAiHHBl HA pPYUHBIE,
SJEKTPHUECKHe, 3J1eKTPOr#JpaBaHUecKHe H naposnie. [lapoBrie pyneBbie
MAaIIHHbLI H3 HOBLIX CYAdaX He YCTaHaBAHWBAKT BBHIY MaJiol HX IKCHOMHY-
HOCTH M OTCYTCTBUS MAapOBLIX KOTJ/IOB.

Pyanbie pyaessie mauiusol {cM. puc. 106, a) npHMeHAIOT Ha HeGONBIINX
C¢ylax B KayeCTBe OCHOBHBIX H YCT@HABJIHBAIOT HENOCPENCTBEHHO B pyJje-
BeIX pyb6kax. Ux MoxkHo #CNO/1b30BATH B TEX tNyuaax, Korjla TpeSoBanue
Peasoro Peructpa PCOCP no ckopocTH nepexaaiku pyas ¢ Goprta na Gopr
BLINOJIHASTCH NPH YCHAKH Ha witypBane e Gonee 118 H u vacrore ero Bpa-
menua He cebiure 2,6 ¢~ B nocneanne rogwl Ha cyflax MCTIONB3YIOT THA-
paBavYecKHe PYUYHbLIE MalIHHbI.

Iaexmpuneckue pyaressie mawuno (cM. puc, 103) Ha cyRax BHYTpeHHero
nnaBanus HanGosee pacnpocTpasersl. Mauluny YCTAHABNMBAIOT, KakK npa-
BHJIO, B PyMIENbHOM OTAedeHyH. BpaulenHe oT 3neKTpoABUraTeNs uepes
UepBHUHBI pefyXTop mepellaercs Ha 3yfuateiit cekTop. CexkTop uepes 6y-
tdepHble NPYXKHHBI, KOTOPBIMH OH COGJHHEH C pYyMTeJeM, NOBOpavYyHBaeT
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Gasijiep pyds. JOPaBAAOT 3MEKTPHUCCKHMH MAlUHHAMH M3 pyJeBoil pyo6-
KH. :

AaexmpozudpasautecKue pyaeevie Matunn HMEIOT HeGobLINe pa3Me-
pbi, HX OTJIHU@eT MAaBHOCTL H GeciiyMHocTb B paborte. HauGonee pacmnpo-
cTpaHensl Ha CYAAX 3JeKTPOTHAPaBiHYeCKHe PYyJieBbie MAILHHDI C IAYHKep-
HO-peeyHbIM NPHBOAOM Ganjiepa. JMeKTPOABHraTe/llb NPHBOAHT B paoty
FHApPaBAHYeCKHH HACOC, KOTOPHIH NepeKkaynBaeT Macjo B HCIOJHHTELHOM
MeXaHH3Me H3 UMJAHHAPaA oXHOro 60pTa B LUHAHHAP Apyroro 6opra. Ilpu
3TOM MEepeMeNlaeTCs NAYHKep, cBA3aHHbIA ¢ pyMaeseM, H NPOKHCXOAHT MNe-
peKAalka pyas.

[pu Beixofe H3 CTPOA 3NEKTPONPHBOAHOrO HAacoca UCAOIb3YIOT aBd-
pHitHeiil pyYHO#l HacoC, KOTOPHIH CMOHTHPOBAH B pyaeBoil kononke. [lepe-
X0/l OT 3JIeKTPOTHAPaBIHYECKOro NPHBOJA HA PYUHoll H ofpaTHo Gaarofaps
HaJWYHIO CTeUMAaNBLHOTO 30JOTHHKOBOIO YCTpoiicTBa mpoHcxoaur Ges fo-
NONHHTE/IbHBIX Nepekaiouennii. [IpuBox Hacoca ocyulecTpaseTcs OT WTYp-
BaAbLHOrO Kodeca. [Ipu 3ToM py4YHOH HAacoC HarHeTaeT MHJIKOCTh B OCHOB-
HEle UWJAHHIPHE HCMOJHHTENLHOTO MeXaHH3Ma.

Moapy usaiowine ycTpoiicTBa. IDTHMH CpeiCTBaMH AKTHBHOIG Ynpas-
JieHHsI O0GOpYAYIOT KPY(Hbe CYAa JJifl NMOBBUUEHHA YNPaBAAEMOCTH NPH
iV1aBaHUH B CJOMHBIX YCJIOBHAX peuHbX dapBaTepos, a TaKiKe NpPH IBap-
ToBKe B mnoptax. [logpyaxBaouee ycTpOHCTBO TYHHENBLHOTO THNA
(puc. 107) — sTo Tpyba, nepneHAMKyAspHAf K AHAMETPaibHOH NAoCKoc-
TH B HOCOBOI#i, 2 HHOTAAa H B KOPMOBOfl OKOHEUHOCTH CYAHa, B KOTOPOH pac-
HoMoxeH rpe6GHofl BUHT. Biaroaaps mepeMellleHHIO BHHTOM NOTOKA BOABI
B TpyGe co3faercA GokoBoil ynop. Mamensior nHanpasnensne ynopa ¢ ojiHO-
ro Gopra Ha ApPYFoH PeBepCHPOBAHHEM NPHBOAHOTO 3N€KTPOABUCATENS
nofipyauBaioulero ycrpoiicrsa. [lna mperoxpanenuss TpeGHOrO BHHTA OT
NasaoUHX NPEAMETOB Ha BXORHEIX OTBEPCTHAX HomepeyHol TPpyOH ycra-
HABIWBAIOT 3alHTHHE peLIeTKH.

Kopnycreie nerand noApyJ/iHBAaIOWIEro yCTpoHCTBA TPy3oBOro  Tem-
J0X0/la H3TOTOBJEHb! U3 JIHCTOBOM cTanH. I'peGHoll BHHT HMeeT yeTHipe Jo-
MACTH H CUPOEKTHPOBAH Ha Bpalllende B ofa Hanpabnenns. [loapyausaio-
uiee YCTpORCTBO C TYHHEJNEM COeXHHAIOT GOJTaMH, UTO TO3BOAAET JAEMOH-
THPOBATL ero /s ofcnyxuBaHHA. B 3ToMm cayyae BXOAHBle OTBepCTHA
TpyGnl ¢ 0GoMX GOPTOB 3aKPHIBAIOT 3a[BHXKKAMH. YnpasieHue Noapy.a-
BAiOI{HM YCTPOHCTBOM — AHCTAHUMOHHOE C NYABTA, YCTAHOBJEHHOTO B
X0ROBOH pyOke. [TynbT ynpanaenus fo/mkeH GulTh 06opyIoBaH yKasarteleM
Hanpasaenns ynopa. Ha naccaxupckux Temnoxoaax tuna «OxTabpbekas
peBoMONMA» B NONEPEYHOM TYHHeNe NOAPYAMBAKulero ycrpoiictea ycra-
HOBJIEH YeTHIPEXJIOMACTHHA KPBIILUYATHH JABHXHTENDb, BpAaLIAMHUiCA OT
anekTpoapurarenn. CHNy H HanmpaBleHHe yUopa PeryJHpyloT MNOBOPOTOM
JIonacTell JABHAKHTENA H3 XOAOBOH PYOKH.

[Maccaxupckuit 1uszens-anektpoxon «Coserckuii Colos», a Takke Ten-
noxoanl THna «Banepuan Kyii6blme» HMeiOT HOCOBOE W KOPMOBOE MHOI-
Py THBAIOLHe YCTPOHCTBA, KOTOPhIE TNO3BONSAIOT NPH ONPENENEHHBIX pe-

177



L

Pac. 107, Pacnono:eHne noapyJusao-
uiero ycrpoiicrpa:

! — 3atuuTHa® pewerka; 2 — TYHHeNB; J —
NOApYAHBaKILEe ycTpoficTBo; 4 — 3AekTpo-
ApuraTeab; 5§ — smacTHynan Mydta; 6 —
ofiInobKa Xopoyca: 7 —- rpefHof pAHT; § —
yraoean nepeAads; 9 — oGTekatenn; J§ —
Kopnyg

KuMax paGoThl Pa3BEPRYTh CYJAHO NMPaKTHUECKH Ha MecTe Zame IIpH Hepa-
GOTAMHX TJAaBHLIX JBHTATENSX,

Pynenoe u nojppynuBaoliee yCTPoHCTBa CyAHAa KO/EKHH GhITh B MOJI-
HOH HMCNIPABHOCTH, M CBOEBPEMEHHOE TeXHHYECKOe O6CAYKHBaHHE HX —
OJHA H3 BaXKHeHIWX 33734 3KHIANKA.

78. AKOPHOE YCTPOHCTBO

SIkopHoe yCTPOHCTBO — COBOKYMHOCTb NPHCHOCOG/MEHAN W MeXaHM3-
MOB, CAYKAUMX &1 YIEPXaHHA CYJHA Ha fIKope, a TaKwxke obecrneyesHs
€ro OTAAYH, NMoAbeMa H XpaHeHHs. HKops JOMMeH CO3AaBaTh JEpKALLYIO
CHIY, CHOCOGHYIO MPOTHBOCTOATH CHJIE TEUEHHS H BeTpa, H obecredusarhb
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HaAEKHYIO CTOAHKY CYAHA HA DA3/IHMHBIX Y4acTKaX peK H BOJOXpaHH-
JHIL TIPH OTCYTCTBHH OGOpYJ0BAHHLIX TPHYAALHEIX CTEHOK, a TaKiKe MO-
KeT OHITb KCMOJIL30BAH ANS BHINONHEHHS CYJAHOM OTAEJbHEIX MaHEBpOB.

Kpynnbie camoxossie cyla oGsMHO HMEIOT HOCOBOE H KOPMOBOE SIKOp-.
Hple yCTpOHCTBA, NPH 3TOM B OCHOBHOM 3KCRJIYATHPYETCH HOCOBOE — &
ABYyMs fKOpAMH. TojiKayH 00OPYAYIOT MOIHEIM KOPMOBBIM IKOPHBIM YCT-
poOHACTBOM, CcMOCOGHDIM NMPH HEOOXONMMOCTH YAEpXHBaTb Ha SIKOpe Bech
COCTaB.

flkopHoe ycrpofictBo (pHC. 108) cocTOHT H3 AKopell, AKOPHBIX KJIO30B,
AKOPHLIX Lernel, MeXaHH3MOB /A NOAbeMa RKopeil, CTOMOPOB AjiA Kpen-
JIEHHA Uenedl UenHuX AWHKOB.

HKoprHbili KA/03 TIpEZHA3HavYeH A/ HANpPaBAeHHA RBHUXKEHHA AKOPHOM
LenH NMpH MOABLEME HAH OTAave AKOPA. IToCTalbHA{ WJAH UYTYHHas Tpy-
6a, npoxoaawad uepes naay6y H Gopr cyaHa. BHyTpeHuuil fnamerp Tpy-
6u MPUHUMAIOT paBHLEIM He MeHee 10 xanu6poB akopHoil nenu. Boproewe
H Majay6uuie ry6nl Ka03a BCAEICTBHE CAOKHOCTH MX (OPMBI H3TOTOBASIOT
OOLIYHO JIHTHIMH H3 YyrYHa WJIH CTalu.

Bepereno Akop#, NOZHATOrO NO-NOXCAHOMY, BXOJHT B TpYGY SKOPHO~
I0 KJ1033, a Aanbl €ro NPHKAMAIOTCH K ofiuske GopTa, yCHIeHHof B 3TOM
mecte. Muorne cyza uaMeloT 5 pafioHe KJ103a cretiHajibHBE HHUIH — YrAy0-
JeHHA B 6opTax CyXHA, B KOTOPble BXOAAT Jlanpl AKOPSL.

Llennod Awux CAYNKHT ANA XpaHeHus axopuod uyenu, Ero pasmepn
AOMKHB ofecneyHBaTk CaMOYKIAAKY elid MpH NoibseMe Axkops Oe3 pac-
KAafnBaHuA ee BPYYHYIO. CTeHKH
AHKA H3HYTPH OOWIHBAIOT JepeBoM,
a Ma MOA YKMAAblBAIOT AECPeBIHHYIO
pemerky. Jns HanpaBneHus JABHXKe-
HHAL AKOPHOH UENH OT 3Be3fo4KH
6parinuAA HJIH WIHAS K UENHOMY
SIMHKY YCTAHABAMBAIOT UEHYIO TPY-
6y. BryTpennnii aunamerp ee NpHHH-
MaIOT pAaBHLIM JJHHe 3BeHa LenH
nmoc 10 mm. Uennaa tpy6a pacmo-
JIOKEHA Haj UEHTPOM 1IeMHOTo SUIH-
ka. Kopeuuoii Konel SIKOpHOH uemnH
CKPEeASiOT ¢ KOPNYCOM CYIHa cre-
IHAJIbHBIM npHcnocofnenneM —
JKBAKA-rajcoM, KOTOpwiil mpeanasHa-
YeH AR ObICTPOTO Pa3bEXHHEHHS Ko-
PEHHOTO 3BeHa LeNH B aBapHiAHOI
CHTYALHH HENOCPe/ICTBEHHO C NanyGhi Puc. 108. DaeMeHTb SKOPHOTO yCTpodi-
NPH MOMOLIM BANHKOBOTO NPHMBOAA.  crpa:

K mexanusmam a8 nodsema axo- | — Gpammuae; 2 —uennofi  BUwTOBOA CTO-
PA OTHOCATCH GPAILMW, WINWIK M §o%i, 3 skopnan ucth: 4 mkopuu waios
SIKOPHO-IIBAPTOBHBIE nebeikn. OHH  «nadore raxa ¢ mamy6er; 7 — oTkAAKOR raK

. o AnA apapuitnoft oTaaun Axopuoft nenu; 8 —
MOTYT HMETb quHOH,SJIeKTquECKHﬁ, nenHoft AMMK; 7 — 3Be3AoUKA SKOPHON wuenH
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3JIEKTPOTHAPABAHYECKHH WM mapoBofi npHBoZ. Ha HekoTophix Hecamo-
XOAHBIX CYRAX YCTAHABIHBAIOT TAKIKE MOTOpPYUHBlE GpAalNHIH K WINHIH C
OeHsHHOBHIM gBHratenem 3MJ-4,5. Ha ckopocTHbIX u Maibix Bojaousme-
UAIMHX CYAAX, HA KOTOPBIX BMECTO AKOPHHIX uenel ans noibema fKo-
pell HCIOAB3YIOT KaHaTh, MOrYT ObiTh JefeiKH ¢ PyUYHbIM NPHBOXOM.

Bpawnuap yeTaHaBlnMBAOT HA NanyGe B HOCOBOH OKOHEUHOCTH CYAHA
A OAbeMa H OTAAud siKopeil mpaporo H JieBoro 6oproB. Ha caMoxoaHuix
cyJax pacrupocTPaHeHbl 3J€XTPOPYUHBlE GPAlNMHIH C 3aNACHEIM PYYHEIM
PYKOATOUHBIM NPHBOAOM, 00eCTICUHBAIOIMM MOALEM AKOPA B CAyYae Bhl-
XoJa M3 CTPOfl 3/1eKTPHYECKOTO NPUBOAA.

OtzaRaTh HOCOBblE AKOPA MOMKHG KaK Pa3fenbHO, TAK H ORHOBpPEMEHHO
1yTeM BRIKJIYEHHMA 3y0UaTHIX MYdDT M ocaaCieHHs HaTAMEHHS COOTBeT-
CTBYIOULHX TOPMO3HBIX JIEHT, YJAePHAHBAOLIMX 3BE3JIOMKH AKOPHOH# HenH.
B nocnexnue romst Gpamnkik ¢ 3AeKTPONPHBOAOM BhINycKaioT Ges pyu-
HOT'0 NPHBOZA ¢ YCTPOHCTBOM AJifl JHCTAHIHOHHOH OTRAYH NMpPaBoro fKops
H3 pyaeBoil py6ru. Ha nynbTe ynpasnerHs B py6Ke YCTAHABJIHBAKOT cyeT-
YHK JJHMHH BHITPABJICHHOH SKOPHOfl UenH.

Iinuap — nefefka ¢ BepTHKANBHHIM BajioM H OZHHM OapaGanoM, Hc-
nojbayemMas ANA MOAbEMA, KAK NPaBHJIO, KOPMOBHIX AKOpeH H npobene-
HHS HIBapTOBHHIX oOnepanHii. [IpOMBILIIEHHOCTE BBHINYCKAeT AKOPHbIE H
mBapToBHbe wnuaAu. Ha BepruxanpAOM Bady fKOPHOTO WINHAS pacrnono-
MeH BAPTOBHLIA GapafaH C menHoil 3Be3AOYKON, NPHBOAHMOH BO Bpaiile-
HHE OT 3/IeKTPOJBUTaTeNd yepe3 uepssuHbiil penykrop. B Bepxuedt uacTn
6apaGana, HasbiBaeMoil FOJIOBKOA IUNHJSA, CAENaHH KBajpaTHble rHe3ja
N BHIMOOBOK, KOTOPHIMH WNWIb BpawawT BpyuHylo. IlIBaproBhbiif
UIMHW/IG B OTJIHYHE OT AKOPHOro MMeer GapaGaH Ge3 HerHOH 3BE3JOUKH.
B uumxuedl uacTu GapaGama MMeIOTCH «co0auKH», cBOGOAHO mepeMelalo-
INHeCH MO OCHOBAHHIO MPH BPAUEHHU €T0 B OAHY CTOPOHY H 3aTOPMaiKH-
BaHiMe GapabaH NpH H3IMEHEHWH BPAleHMH B NPOTUBONOJOXKHYIO CTO-
pony. Bpamats 6apalaH B NPOTHBONMONOKHYIO CTOPOHY MOXHO, NEPEKH-
HYB «cofauku» Ha 180°.

SKoprbie u yennbie cMonopsl CAYXKAT ANA 3aKPENJIEHHS sIKOpPeH MNo-Tio-
xoaHomy. Ha GoaslliMHCTBE CYAOR YCTaHABIAHBAIOT BHHTOBbiE (PHKUHOH-
Hble CTOMOPH, KOTOpHE 3aXKKMAOT AKOPHYIO HeNb, NepeMerialoutyiocs
HC MAHTEe CTOMOpPA, MOCPEACTBOM JBYX KOJOAOK, COGAHHEHHLIX BHHTOM.

Lenuo#i cTONOP COCTOMT U3 OTPe3Ka leNnH HefoAboro Kamubpa c Tan-
penoM H raaroAb-rakoM. [Ipu KpenjeHAH AKOPA NO-NOXOLKOMY UeNb CTo-
1opa NpONyCKaloT Yepe3 AKOPHYIO KOGy W Kpensar K o6yxam Ha nanyGe,
mocsie Yero TaJpen HaGHBAOT.

79. LUBAPTOBHOE YCTPOWCTBO

lIBapToBHOE YCTPORCTBO — COBOKYITHOCTh MEXAHH3MOB H MPUCTOCOG-
JIeHHi, NpeIHa3HAYECHHHX LA 3aKpelyeHHs CyJAHa Y Npu4ajga, CTEHKH
uLm03a HAH fipyroro cyaxa. OHO IXOMKHO ofecieuHBaTb MOATATHBaHWE
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i Pre. 108, Knexra:
v g o — npAMORt AMTOR obAeruyeH-

wuift; O, 2 — Kpectonue JuTod

i Ay | ) H c;apaoit; a.na —-Inpmume
. AHTOH H CBapHoH; — map-
= ' I il i i Han TpyGa; 2 — ocHoBaHKE

CYAHA laroM K NpHYany B YCJAOBHAX WeCcTHOANABHOTO BEeTpa, Hanpae/ek-
HOTO nepneHAnKyasapuo x JIT,

K oCHOBHEIM 37eMeHTaM LIBAPTOBHOFO YCTPOHCTBA OTHOCAT WIBap-
TOBHBIE = K3aHAThl, KHEXTHl, XKHMOBbe MNJAHKH, POYAbCHl, LIBapTOBHHIE
KJI03bl M BBIOLIKH, ILIBAPTOBHBIE MEXaHH3MBl M OTGOlHBIE (KpaHieBbIe)
YCTPOINCTBA.

Knexm (puc. 109) — napuas tym6a ¢ o6uIMM OCHOBAHMEM, YCTAHABJIH-
BaeMada Ha nanybe cyjHa H FpeqHA3HAYeHHAs [/ 3aKPeNNeHHA wWmBap-
TOBHOTO KaHata. B 3aBUCHMOCTH OT cnocofa M3TOTOBASHHS KHEXTH NOA”
pasaendloT Ha JHTHE M CBapHble, IO MarepHany — Ha CTaJbHBIE H Yy-
TYHHbIE, O KOHCTPYKUHH — Ha NpsAMble ¥ KpecToBole. KHexTh Kpenst
fosnTaMM K MeTaNdHYecKoMy ¢yHZAMeHTY, NpHBapeHHOMY K nanyGe.

Ha rpysoBuie cyla, Y KOTOpBX 3HAUHTENLHO MEHAETCS BLICOTA HAABOJ-
#oro GopTa B 3aBHCHMOCTH OT NPHHATOTO Ipy3a, YCTAHABJINBAIOT NPEHMY-
MeCTBCHHO KPECTOBBIE KHEXTHI.

KHexTh CTaHIapTH3KPOBZHBI MO AHAMETPY TYMO, BLIGMpalOT HX B 3a-
BHCHMOCTH OT PAaCYETHOTO AH*"'€TPa CTAJbHOTO HIBAPTOBHOTO KaHATa HJH
AJHMHBL OKPYXHOCTH PACTHTENLHOTO H CHHTETHYECKOTro KaHaToB. [IpH 3TOM
HapyYXHeIl IHameTp TyMOB KHeXTa JoJkKed ObiTh He Menee 10 nuamerpos
CTANbHOTO KaHara MAH OJHOH IJMHHBI OKPY *CTH PACTHTEIbHOrO KaHaTa.

Kunoeote naanku (puc. 110y — crmens: . wie ycTpolcrsa, eayixaniue
IS H3MEeHeHMSl HaAMpaBjieHHst 1BAPTOBOB H or'PaHH4YEHHA BX TepeMerle-
HHA. MX M3roToBRAAIOT JUTHIMH HAH CBapHLIMH, (€3 POYJAbCOB HJH C pO-
VAbCAMH, ¢ HaMerkoil HAH Ge3 Hee. YCTAHABNHRAIOT KHNOBLIE MAaHKH Y
6opTa Ha HEKOTOPOM PACCTOSHHH K HOCY HJH KopMme oT KHexTa. [Ipu TakoMm
pacnosoXeHUH KHIOBOM NIAHKH YCHIHE HATAMEHHN WBAPTOBHOrO KaHaTa
Bo3fleficTBYeT BAOJb KHEXTA H TeM CAMbiM YMEHBIUAET HATPY3KH Ha KHEXT.

Iligapmogroie KA10360 YCTAHABJWBAIOT OPH HAJHYMH HA cyIHe (paibil-
6opra B pafioHe kuexToB. Kuws mnpeicraBnsier coGofi Bhipes B (anbii-
6opTe, OKAHTOBAHHBIN AIA YCHIEHHS MPOYHOCTK M NPelOXPaHeHHs 1uBap-
TOBHHIX KAHATOB OT REpPeTHRAHUSA CrelHalbHpiM npoduieM. O6nYHO WIBAP-
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Puc. 110. Krnosue niaanky:

a — upasas Ge3 poyabcod; 6 — nNpAMas ¢ HaMeTKol; 8 — ¢ DBYMR DOYABCAMH K HaMETKON, 2 —

C TPEMA pOYAbCAMH; [ — HaZMeTKa; 2 —- pOyJAbCHI

TOBHblE KJI03H JeJIA0T CTANBHEIMH, TPHBAPHBasA HX K (aabmbopty, a Ha
HEKOTOPHIX CYAaX MX H3FOTOBJAIOT C POYABLCAMH.

llleapmogneie ebiotKy INs XpaHeHHsl CTAJIBHLIX LIBAPTOBHHIX KaHATOB
NO-NOXOAHOMY YCTaHABMHBAIOT BOMM3W LIBAPTOBHHIX KHeXTOB. OHH HMe-
10T HOXHOH TOPMO3 119 ofecreyeHHs pABHOMEPHOTO CTPaB/IMBaHHA 1LBAp-
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Puc. 111. Tpymunnwit  mexanHyeckuii
XpaHel:

I — ofiofiMa M3 BYAKAHHAHPOBAHHOA  peau-
Hbl; 2 —och Kpauda; J— waltéa; 4 — ocw;
5§ — npyRHAHMA AMOpTH3ATOp
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TOBROIo KaHata. Bo uibexanue o6-
pasoBaHHA Komnbliek 6apaGaH BhioLI-
KH JOJ/KEH HMETb JHAMETD HE MEHee
20 puaMeTpOB HABHBAEMOI'O HA HEro
Kanara.

Jdna nojaud 1IBapTOBHOTO KaHa-
Ta ¢ cylHa Ha TpUYad TPHAMEHSIOT
Opocamenvusil  Aunb  (1erocTb) —
JNerKHi TEeHbKOBHIL KaHaT HeboNb-
1IOro IHaMeTpa, Ha KOHIe KOTOPOro
BNJIeTeH Tpya.

Ilisapmogroe MEXAHUIMOL HCTIONb-
3YIOT Ha PeuHblX cyjax Jjn Bolbupa-
HHsl [IBAPTOBHBIX KaHaToB. K HHM

OTHOCHATCH 6])311[““.!1“ H LINHIH CO

mBapToBHLIMH GapaGanamu (cM. ma-
parpad 78).

Jna ucnofik3oBaHug GpalUNHAR
Ha HIBaPTOBHLIX oHepalusax 3ySuarsie
My(QTH BLIBOAAT H3 3alleNJieHHH €O
3Be3foYKaMi AKOpHO#H nenH. B sTom
cAyyae NpPH BKAIOYEHHH NEKTPOJBH-
rateist GPAalINUAs 3Be3NIOYKH HKOp-
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HO# memu, CBOGOAHO CHARLLHE Ha TPY3CBOM Baly, YAEPHHBAWTCH JiEH-
TOYHHIMH TOPMO3aMH Ha MecTe, a InBapToBHbie (apabaHel (TYpaukH) Bpa-
WATCA, BHIGHpAA HIBAPTOBHBIA KaHaT.

s npepoTepalieHus noBpexieHds Oopra CyAHAa NpH IIBAPTOBKE
K NPHYANY HJH APYTrOMY CYAHY HPefyCMAaTPHBACTICH KPANHESaA 3aiuuma.
[To cnocofy 3akpenieHks Ha CyAHe CPEACTRA KPAHUEBOH 3alllHTHL MOXKHO
Pa3xENHTh HA NMOCTOAHHHE W CbeMHble. K TMOCTOAHHEIM KpaHUEBbM YCT-
POHCTBAM OTHOCHTCH NPHBA/NbHBIE OGPYChbS H TPYRHHHbIE MEXaHHYECKHe
Kpanust (puc. 111). Bnarosaps ByJiKaHH3HPOBAHHOMY pe3HHOI BaNHKY H
TapenbpyaTol Nnpy:KuHe oHH o0Majdl0T XOPOLIMMH AMOPTH3AUHOHHbIMH Ka-
yectsamu. Ha pHeyHKe WITPHXOBOH JHHHEEH N0KA3aHO CMelUEHHe KpaHia
npu yaape. MHorga Ha cyjaax nmpHMeHSIOT MSITKHE KPaHUb, CIOHTbE H3
NapycHHbl, HAGHTHIE BOPCOM, H OIIETEHHLIE CHADYIKH NEHbKOBBIM KAHATOM.

YuenniMH H KoHcrpyktopamn MUBT paspaGoran cydogott asmomamu-
HECKULL KOMNACKC weapmosHsix onepayuld u nodawu mpoca — ALLY {cM.
PHCYHOK Ha ¢op3aune). YnpasleHde IUBAPTOBHHM KOMIIEKCOM OCYile-
CTBAAIETCS JUCTAHUHCHHO M3 pyJeBoil pyGkH. Komnaekc paccunTad A
NPUMCHEHHA Ha NTaCcCaXKHPCKHX CYAaX, paGoTalOHIUX HA BHYTPHTOPORCKHX
JHHHAX, e YHCJAO LIBAPTOBHEIX ONEpalHli 3a Aenb gocturaer Gonee 100,
YeTpo#CTBO COCTOHT H3 MRHHNYJAATOPA, € NMOMOMIBIO KOTOPOrO CTalbHOMN
TPOC MnepeMeliaeTcs B LIBAPTOBHYWO JIOBYUIKY, 3aKpenieHHyio Ha Gepe-
TOBOM NpHYatne uau AeGapkajepe. [locsae Toro Kak INBAPTOBHHWIHA TpOC
nonagaerT B OXHH H3 3a8XBATOB JIOBYHIKH, JIEKTPHUECKOH JeGelikoH cya-
HO MOATATHBAETCH K ApHUanay.

80. BYKCHPHOE YCTPOWCTBO |

Bykcuproe yerpoiictso (puc. 112) — cynoBoe ycTpolicTBo, MexaHus-
Mbl H [IPHCNOCOGAEHHS KOTOPOTO NO3BOJNAIT CYAHY GYKCHPOBATb ApyrHe
nAaByude o6bekTel HAH OuTh GyKcupyeMueiM. Bykcuphoe cyaso B cooTBer-
crauu ¢ Fpasuiamu Peunoro Peructpa PCOCP nonxHo HMETh OCHOBHOE
H pe3epBHOoe MpPHCNoCOOEHHA AJs 3aKpensieHus GYKCHPHOro KaHara.
B KauecTBe OCHOBHOTO HCHOMIB3YIOT GYKCHPHYIO JieGelKy, pe3epBHOTO —
oywcupHelii rak. Ecau na cyIHe yeranosjens JBe ONHOTHNHbE GYKCHp-
Hble JebefikH, To OYKCHPHDIA raK B Ka4ecTBe pe3epBHOro yctpoiicTsa MOXK-
HO He TIPHMEHATH,

JlioGoe TPAHCAOPTHOE CYAHO XOJDKHO HMETh MpHCMocoG/ieHHe, MO3Bo-
asioltee B3ATH ero Ha 6yKcHp. J1nsg 3Toro y HeCaMoOXoXHbIX 6apiK, npegHa3-
HAYEHHHIX AJA BOXKIEHHA Ha GYKCHpe, YCTAHABAWBAIOT B HOCOBOH HacTH
nany6m B Il cneumaneHble npouHbie GYKCHPHBE KHEXTH — Oumen2u
{(peprHKaNbHBE TYMOBI, CKperJieHHbe © MOANaNyGHBIM H EHHUIEBHM HaG0-
pom Gapxu). dna GyKCHPOBKH CaMOXOAHBIX CYIOB HCIOAB3YIOT HOCOBbLIE
WBAPTOBHBIE KHEXTH.

Byxcupnan sebedka CAYKHT A% 3aKPEIVICHHS H PeryJivpoBaHus AiH-
Hbl OYKCHPHOrO KaHaTa B 3aBHCHMOCTH OT HABHralHOHHO OGCTAHOBKH.
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gyKcHpHbie JiefelKH YyCTaHaB/IHBaOT Ha Becex OykcHpax H Oyxkcupax-
LofiKayax MOHOCThI0 448 KBT n Gonee.

JleGenikn nofpasgensfioT Ha SNEKTPUMECKME, THAPABAHYECKHE H Napo-
soie. BykcHpHas JefelKa ¢ rHApaBIHYECKMM RPHBOMOM KOMHAKTHA, Ha-
JeXKHa B IKCIIYATAlHH H TO3BO/IRET Pery/JHpoBaTh AMHHY GYKCHPHOTO Ka-
HaTa 0e3 CHHXKEHHA CKOPOCTH cyaHa. JleGeaka coCTOMT H3 dyHAAMEHTHOM
Pamel, cToek, Tpy3oBoro 6apafana ¢ BCTPOEHHHIM B Hero TrHApOJABHrare-
JIeM, KAaHATOYK/JAJuHKa ¥ ABYX JEHTOYHHIX TOPMO3OB C THIPaBJHYECKHM
ynpasgenneM. [HipoBHrateb NONAacTHuIH, C BPAMIAIOIKMCH KOPIYCOM,
padoTraeT OT HACOCHOTO Aarperara W pasBUBaeT GOAbLIOH KPYTAUWMHA Mo-
MeHT. Ban ruapoIBHraTesis HEMOJBHXKHO 3aKpeIieH B CTOHKaX JeGelkH.
DBapaGan Bpauiaetcs uepes uianey Kopnyca FHIPOABHTaTens.

Puc. 112, ByxkchpHoe ycTpolictso GyxcHpa-TofiKada:

1 — KaHaT GYKCHpHBLIL; 2 — apku OyKcupHble; 3 — apKa OrPaAHHYHTEALHAR; 4 - raK; § — Kanaro-
YKAAQUHK; 6 — aefieaka
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Kanaroykaafuuk Jjefejku COCTOHT H3 ABYX HampaBAAIOWHX IUTAHT
H XOJOBOrO BHHTA, IPHBOJ KOTGPOTO OCYUIECTBASETCA OT THAPOABHTaTe-
ad. ByKcHpHBIA KaHAT NpH yKJajiKe Ha GapaGaH NPONycKaloT MeXAy ABY-
Ms POJIHKAaMH, PaclloNoXeHHbIMH Ha KapeTke.

YnpaejaeHHe GyKcHpPHOH NefeaKo#i AHCTAHUKOHHOE H3 PYJeBod pyOKH.
ITpuBoa 3ieKTPHUECKHX OYKCHPHBIX Jief6eOK OCYLIECTBIfEeTCH uepe3 pe-
AVKTOP OT 3JeKTpOJBHrartels.

ByrcupHotl eax cyXuT I 3axpennedus GYKCHPHOTO KaHA4Ta, a ero
KOHCTpPYKIHA ofecneyHBaeT GLICTPYIO OTAAYY KAHATA B aBapHHAHBIX CHTya-
LIHAX, laxu MOr'YT OLITh C MEXAHHYECKHMH HJH rHApaBAH4YCCKHMH 3aTBOpa-
MM, C NPYXHHHHIMH aMopTH3aTopamu wiH O6e3 nux. ar BocnpHHMMmaer
Ha cefs TMOJHOE TATOBOE YCHJIHE, pPa3BHBaeMoe GYKCHPOM, NOSTOMY NPoY-
HO coefMHeH ¢ Kopnycom. Pacnonaraior rak B KopmoBoii uacty B HIT
Ha HaACTpoiike O BO3MOKHOCTH O/Hxe K nanyGe BO H30eKaHHe OMPOKH-
JBIBaHHA CYAHA IPH GOKOBOM HaTH¥eHHH GYKCHPHOro kaHata, C 3Toi Ie-
Jbl0 YCTAHABJAHBAIOT TaKxe GOpToBble orpaHHuuTenH. [1pyxuuHEe aMop-
TH3ATOPH TaKa CAYXKAT A4 ocnabieHds AHHAMHYECKUX YCHIMI NPH phLIB-
Kax; HMeeTcs npucnocoGeHHe sl AHCTAHIKOHHOH OTAadH OYKCHPHOTO
KaHaTa B aBapHHBIX CHTYAUHAX H3 pynaeBoll pyOKH.

Byrcupune apku npegHasHaveHbt A1A NOAAEPKAHKA GYKCHPHOTO KaHa-
Ta NpH ero ocnabaennd. OHU 3AUIHILAIOT OT NOBPeXAeHUA KaHaToM oBopy-
JAOBaHHe, PACIOOKEHHOR Ha nanyle, a Taxxke obecneynBaloT 0e30NacHOCTD
Jogel. ApKH YCTaRaB/JIMBAKOT Ha PacCTOSIHHH He Gosee 2,5 M oT GyKCHp-
HOrO raxa B KopMy cyina. UHcno apok Ins Kamaoro OyKCHpa 3aBHCHT
OT AAHHBI €ro KOPMOBOH 4acTH.

81. CUENHOE YCTPOWCTBO

OGuwne ceesennn. Cuennoe ycTpoHCTBO CAYXKHT JAJfl COEIHHEHHA CYy-
JOB NpPH BOXKIAEHHK HX METOJOM TOJKAHHA. CO&ﬂHHH]OT CYAd NPH NOMOLUH
HaTSMHBIX YCTPOHCTB H CHEMHBIX aBTOMATHYECKHX 3aMKoB. B 3aBHcHMOCTH
OT crocofa YCTAaHOBKH pa3beMHble CBA3H BO BPeMs CTHIKOBKH NojJpasfens-
10T HA PYYHble, MeXAHH3HPOBAHHbBE H ABTOMAaTHUYECKHe.

Kanamuoe cyennoe ycmpodemeo (puc. 113) COCTOHT B3 yNOpOB — Npoy-
HbIX BePTHKANLHBIX 0aNOK, Y4aloYHblX KaHaTOB, TaJpenos, amMopTH3a-
TOPOB H OTKHIHBIX TakoB. B aBapuiiHofi cuTyauuu otTjaua raka mpegy-
CMaTpHBaeTc H3 pynaeBoil py6ku. B uennx obneruenns onepauuil, cBsi-
3aHHBIX C NepeMeuleHHeM KaHaTa, BMECTO OXHOM CB#A3H M3 TONCTOTO KaHaTa
MOTYT NPHMEHATHCH CBS3H M3 HECKOJBLKHX TOHKUX JIerKMX KaHaToB, pa-
GoTalomHux napajinenbHo.

ABTOMaTHYeCKOE cClenHoe YcTpoicTBo (asTocuen). 3Tc CnenHanbHOE
3aMKOBO€ YCTPOHCTBO, 3aKpbiBaiolleecsi aBTOMATHYECKH TPH COIPHKOCHO-
BeHHH cyoB. Ha peunbix cyjax NpHMEHAIOT OfHO- W ABYX3aMKOBLIE TOpP-
UOBEIe aBTOCHENHI.
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PacnpocTpaneHsl peunsie 00HO3GMKOSbIE QBIMOCUENb! KACWINEBO2O MUNG
{puc. 114). 3aMoK yKpemifiloT B HOCOBOH yacTd Toskada s AI1. B kopmo-
BOit OKOHEYHOCTH GapiKH YCTAHABJAUBAIOT MACCHBHYIO BePTHKAJALHYIO Gal-
Ky TaspoBoro npoduns, 3a KOTOPYI0 LERIAI0T KjewiHH 3amxa. [locnen-
HHE YAeDKHUBAWTCA B 3aMKHYTOM NOJNOKEHHH 3aMOpPHBIM KAHHOM MPH Mo-
MOIIH JABYX NPYXKHH. ABTOCIEN NO3BOASET GHICTPO COEIHHHTH TOJMKAY ¢
Gap:xeit Ge3 3aTpaTht pH3uYecKOro TPyAa. PacKkpbiBaetcs 3aMOK, Kak npa-
BHJIO, H3 pyJeBol PyOKH SyKCHpa-TOJIKaya NPH NOMOWIH JAUCTAHIHOHHOTO
yerpoiicrsa. OcHOBHble AaHHBIE PeYHHX 3aMKOB, H3TOTOBJAEMbIX cepuiiHo,
npHBejeHsl B Taba. 9.

Ha osepuoix asmocyenax Anst YMeHbIIEHHA BJAHAHHA KAaMKH JOMNCJIHH-
TeNbHO YCTAHABAWBAIT NPOJOJLHBiE H NONEPEYHbE NMPYHHHHBIE AMOPTH-
3aTopbl. O3epHele 3aMKH BHIIYCKAIOT A5 ToJKadell u 6apx. [loasecka aB-
TOCLENHOTO 3aMKa Todkada (puc. 1153) coenunder Bce aneMeHTH 3aMKa B
OHO LeNoe, 00ecreynBaeT ero Momnepeyryio TNOABHXHOCTb, PeryJnpoBa-
HHe BbUIETA TOJOBKH W TIPOJNOJBHYI AMOPTH3auMio. AMOpTH3anus ocy-
wecTBAAETCA ONarojaps Tape/byaTthiM NPYKHUHAM, HaGHpaeMbiM Ha LITOK
AojBecKH. HHcA0 NpyxUH ¥ 3aMKOB 15 Toakaueit Gonbine, ueMm y OGap-
JKeBbIX 3aMKOB, DTHM ofecneyuBaercss 60ABLIOH XOJ aMOpPTH3aTOpa 3aMKa
TONKaua. 3anHpamuike IeTald T[OJIOBKH 3aMKa (KJELHH, KPIOK,KYyNauyoK)
ofDasyioT CaMOTOPMO3AILIME MEXaHH3M, He pacKpoiBaouliiics nNpu Harpy-

Puc. 113. Kanatune cuenubie ycTpoiicTBa: OZHOYNOpHHE (a), AByXymopHHe (6}
ABYXYROpPHEIC IPH COCTaBe H3 ABYX Gapx (8):

1 — OTKHAHOA . rak; 2 — KawaT, 3 — HAOPaBAAWINAR TyMOa: 4 -— HATAMKHAA CTAHUHA, 5-— YNOPH;
6 — Ourenrd; 7 — aeGeAKa ana HATAXKeAHA Kanata
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114. OpnHozamkOBHH ped-

Hoft aBTocuen c¢ 3samgom P-100:

1 — aBTocuenHo

samoK; 2 — cuem-

Han Gaaka;, 3 — ynopdaf Gaika Tod-

Kawvd;

4 — KOHTAKTHAEA 4acTh Gape

WH, 5 - TPEWOTKa; 6 — Tapeabyartble

npYXKAHLE
IHTOX
MOYCTaHABAHBAIOLLAACH
KJHH]
pPETYAHPYIOLHECA
uenHofl npusol;

7 — amopTH3aTop; 8 —
9 — naapalnan ca-
rafixa; 10—
1 —och Kaewnn; [, 13—
Kynauku; 4 —
I3 — onopa BHHTA

MOABECKH;

XKeHHH KiemHel. PackpuiBaeTcs 3amMoK TONLKO noc/e TPHHYAHRTENLHOrO
NOBOPOTA KYJauKa C NOMOIILLIO JeGefKH.

[Tonepeunblit aMOPTH3aTOpP 03ePHOIO 3aMKa COCTOHT H3 KOPNyca, BHYT-
PH KOTOpoOro pasmetieH HaGop CMHpANbHLIX NPYXKHH, H MITOKA, COEIMHEH-

TaG6auuma 9
Ha toaka4ax | Ha Gapmax
Tun Pacaernas MOIMHOCTLIO, | Trpy3onoAD-
amrocuena | Harpyska, kKH| Kg"; ce) -reﬂgc;::’ée) KoHeTpyKnus cnennoh Gaaku
Peunvie aarocyensi
P-10 98 110 300 JenesHozopoXHEIA  penke
P-20 196 230 1000 To we
P-20 MII 196 220 1000 »
P-100T-6 980 441 — Crnennasbuaa T-oGpasuast
Ganka ’
P-100 980 1472 3000 To Xe
P-100M 980 3000 »

1472
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Oxonvanue raba. 9

Ten Pacueras ﬁf,;:’,;'é::;’ ‘,1;,2:,‘,’;‘,‘,1"
' p KoHcTpyKuus cuennolt Ganku
38MEa Harpysxa, kKH (ue ‘601;'“, e&go%alg;)r
Qaeprote  asrocyens:
0.20-2 196 220 — KeaesHoaopoxHLfl  pensc
0-100T-6 980 220 — To Ke
0-150T-7 1460 590 — Cneunaavnag T-o6paznas
1472 6aaKa

0-200T-7 1960 — . To xe
0-200B-7 1960 — 10 000 »
0-200BH-7 1960 1472 10000 >
0-20011-6 1960 2944 — >

! — nomepeuHHA aMOPTH3aTOP; 2 - NOABECKa: I — neGeAKa AAA pacUenkn aBTOCHENa;

JAOBKA 3aMKa
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Pac. 115. HocoBana OKOHEYHOCTE TOJKAYa ¢ OAHO3AMKOBHIM O3EPHHM ABTOCUEMOM:
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HOrO C moABeckod 3amka. [IpHMeHense NpoAO/IbHHIX M NMONEPEHHEIX aMop-
TH3ATGPOB MO3BOJSET O3€PHEIM 3aMKaM HMETh HeOOXOIHMHE CTeneHH CBO-
60/l ¥ MONEPEYHYI0 NOABHKHOCTD, UTO NO3BOJAET YCNONb30BATE HX B BOJI-
HOBbIX YC/AOBHAX. XAapaKTEPHCTHKH O3€PHHIX ABTOCLENOB TNPHBEIEHDI
B Ttabn. 9.

YHusepcaronsie dsyxsamrosoe asmocyens (Y AP) uupoko pacnpocrpa-
HeHn! Ha pekax Cubupu u Hanbrero Boctoka. JIBa KproKooOpasHeIX 3am-
Ka NpaBoro X Jesoro Gopros (puc. 116) nepemeillatoTes B HAMPaBAAIOMAX,
KOTOpHE OJHOBPEMEHHO #BASIOTCH YnopamH. Ilepel aBTOCUENKOH 3aMKH
HAaXOAATCA Ha 3alllefiKe B KpaliHeMm BepXHeM TnonoxeHuH. [lpu cOanmxeHnn
HOCOBO}! 4aCTH TOMNKaya ¢ TpaHueM GapxKH 3allle/Ka ¢ MOMOLULLIO NOBOPOT-
HOTO YCTpolicTBa YTAIIMBaeTCfl, 3aMOK MNajaeT B Hanpaeasoumed H 3a-
HenaAeTcs 3a cuenuyle 6anky. OcHoBy cnennoil 6ajKH cocTaBAAeT Kpyr-
Jiaf CTajlbHas LITAHIA, 3aKpenyieHHash B KOPMOBOIl OKOHEMHOCTH OapiKH.
Pacuenxy 3amMka oCyulecTBRsIOT Je(efkoi, ¢ MOMOLILIO KOTOpPOH 3aTeM
MIOAHHMAIOT 3aMOK B HCXOfHoe NojoxkeHue. AbTocuent YJIP oranuaer
NPOCTOTa KOHCTPYKLHH H HAaJeKHOCTh coelHHeHHsA cocTaBa. OCHOBHHE
AaHHLE YHHBEPCAJILHBIX JBYX3aMKOBLIX aBTOCUENOB npHBeientl B Taba. 10,

Boprospie u uarnGaoumue cuenHele ycTpoiictea, TonkaHue OoJblite-
TPY3HHX JABYX- H TPEXHHTOYHHX COCTaBOB morpefoBano co3jaHHA Oop-
mosuix cyentox yempodems (puc. 117). Konerpykuus Takoro yerpoficTa
N03BoJiAeT MPpH 00pTOBOi clenke ojHy 6apKy NOABOAMTL K ApYyrofi, crof-
weil y npuwana, noj HEKOTOPHIM YIJIOM, oO0ecHedHBas IepBOHAYaNbHO
CUENMKY HOCOBOTO 3aMKa. 3aTeM MPOH3IBOAHTCH CIeENKa KOpPMOBOro 3aM-
Ka. Ilpu aToM HOCOROM 3aMOK BOCTIPHHHMAET Kak molepevHtie, TaKk K NMpo-
JOMbHBIE YCHJIHA, 3 KOPMOBOH — TOJIBKO MONepeyvHble,

Cyen ¢ useubarouium Yyempodcmeosm TPUMEHSIOT I8 OCYLIECTB/IEHHS He-
3aBHCHMOTO MOBOPOTA CYJHA B COCTaBé NPH ABWKEHHM MO Y3KMM Y4acT-
¥am Manpx pek. HauGonee pacnpocTpaHenn uarubawuine rHApaBaxye-
CXHe YCTpPoHCTBA.

Harubaiomee ycTpoHcTBO COCTOHT M3 ABYX3aMKOBOTO aBTOCIeNa THNA
YIP, ycTaHOBMEHHOTO Ha NajdyGe HOCOBOH OKOHEYHOCTH TeNJoXoAa, M
IOBOPOTHOM cCleNHoM GajlKM Ha KOPMOBOH OKOHeyHocTH OGapxku (pHcC.

Ta6aunall
T Paceer OGaacTb NpAMeReREA
o . fpnBon nebenxy
svrocmens | roymne, | gacomesx, | e sspwex e | Paptocens
xH (Be Gojee) {ue Goee)

YAP-6 58 110 150 Pyuno#
YAP-25 245 220 1000 »
YIP-50 490 441 15G0 >
YIP-50x 490 441 1500 »
YAP-75 735 —_ 3000 Snexrpuueckait
YAOP-100-2 980 ) 1472 3000 »
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Puc. 116. Yuupepcaabruii peutoil asrocuen ¥JIP-100 cerunn P-29:
! — 3aMOK; 2 — HanpaBaAKDian; 3 — pyuxHan aebefka; 4 — TIPCTHROBEC; & — AMOPTH3ATOD
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Puc. 117, Boprosoii asTocHen:
1, 3 — coeannaempie Gapxu; 2, 4 — HOCOBOI B XOPMOBOR 3ailensl; 5 — KPIOK 3aMKa

Pue. 118. Haru6asomue yerposicrea:

1 — cuennele 3amku: 7 — noopoTHas GadKa; 3 — otb; 4 -— FHAPOUHRUNAD: 5 — NOBOPOTHAA NAAT-
tbopua: 6 — KaHaTHLIE CBASH
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Pue. 119. Haru6amuee yeTpoficTso ¢ NOBOPOTHOH Gafkof:

1~ aprocuen YHAP; 2— nopeporHan GallKa, 3 — PHKcaTop HelTpaibhoro noaokeaunn; 4 — cram-
LAA YNpasaesds, 5 — HAcOCHas CTaHWKA;, 6 — THIPONMAHHRpP, 7 — KapAaHHbIL noAsec; &, 9 —
ONOpIM THAPOUMAHHADA H NOBOPOTHON Ganxu; [0 — xpoHmiTeliH NEHTPANBHON OCH MOBOPGTA

118, a, 6). IloBoporHoe cuennenne OalKH HMeeT LWAPHHP, OTHOCH-
TeNbHO KOTOporo nosopayubaercs cyaHo (puc. 119). Ilosopor 6anku ocy-
WECTBASAeTCA FHIPOUMAHHAPAMH, QA NMPHBOAA KOTODHIX HMEETCA Hacoc-
Haf CTaHUMA, co3jaomias B cucreme JaBaenue 6,8 Mlla. Ynpasasior
H3rHOaIKMM YeTpoficTBOM H3 pyneBoil pyOKH.

IpuMersioT Takxke uarufawouee yCTpoiCTBO C IOBOPOTHON BepTHKANbL-
Hoit pamoit (nnatdopmoii), wapuupHo 3akpensennoét B JIT Temnoxona
{prc. 118, 6). B 3TOM c/iyuae Ha Gape-TIpHCTaBKe YCTaHABAHBAIOT TONBKO
JKeCTKYIO CUenHylo 6anky Amd cuenku 6apxu ¢ TemioxofoM. Cuenka ocy-
LeCTBJIAETCA NPH MOMomiH asTocuena ¥YJIP, 3aMKH KOTOPOro yCTaHaBJH-
BAalOT B YNODHHIX KOJOHHAX NOBOPOTHOH paMsl.

Onuoynophuifi kanatusiii cuen (puc. 118, 2) npucnocofnen pns u3ru-
Ganus coctaBa 61aroAaps HANHYKIO B KAHATHBIX CBA3AX MHAPOUMIHHADOB.

82. UHONOYHOE YCTPOWCTBO

HlnonoyHoe yeTpOACTBO NpefHa3Ha4YeHO AJA CNYCKA LLIIONKH Ha BOAy,
NOALEMZ €e U3 BOAW M XPaHeHHR No-noxogHomy. OHO COCTOHT M3 WLIiON-
KH, miaonbanox c aebeixamu, waontaneit, pocTp-6JoKOB H npncnqcoﬁ-
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JeHHH KpelyleHHs! LUIIONKH No-NOXoAHOMY. CHYCK W TOAbeM ULIIONKH
00bIYHO MEXAHH3NPOBAHL! H OCYHLECTBJSIOTCA OIHHM YeJiOBEKOM, HaXois-
IHMCH HAa nanybe uay Aaxe B mJionke. Ha peudom rpancnopre uane
BCETO NPUMEHAIOT NOBOPOTHLIE, CKJICHSIOLHECH H PABHTAIHOHHbIE LTION-
fanku.

losopomuan wawnbaika ¥Meer BepPTHKANBHYIO ock Bpamenus. [lpn
HCNOJAbL30BAHHH IUTIONOAA0K IWNIONKY CHAuyala FMPHIOLHHMAKT C pOCTp-
6/10K0B, Ha KOTOPbIX OHA XPAHUTCHA B MOXOAHOM MONOKEHHU, 3aTeM TYTEM
NoBOPOTa LLIONOANOK BHIBOAAT 38 ype3 BAJACTPOMKH H CIIYCKalOT Ha BOAY,
noTpaB/iHBas Jomnapb (KaHaT) wuilonta’ieii ¢ nomoulbio Jebegku. Cryck
H NOABEM LLIIONOK HEGONBLIOTO pPa3Mepa MOTYT OCYILECTBAATHCA OAHOH
NMOBOPOTHOR WONGanKoi.

Craonsowasnca waonbarca (puc. 120) uMeeT ropH3oHTaNBHYIO OCH Bpa-
wenHda. [lepel cnyckoM ULTIONKH MLTIONGAAKY HAKJAOHSIOT BPYYHYIO ApPH
NOMOUH BHHTOBOTO NPUBOAA.

TToBopoTHble U CKIAOHSIOUMECH LIAIONGANKH, XOTA H NPOCTH M0 KOHCT-
PYKUHH, HO HeyJoGHBl B 3KCIJYATALWH, # HA HOBBHIX KPYNHBIX CyAaXx HX
HE NPHMEHAIOT.

JIVUIIMMHA 3KCINYATAIHOHHBIMHE KaUeCTBAMH OTNMYAIOTCH Zpasumayis-
ornbie wronbaaxu (puc. 121). IpeaMynlecTBo WIMONGANKH 3aKJII0YAETCH

Puc. 120. lllzionounoe yerpolicTso ¢o CKACHRIOWIMMHECH ULONGAIKAMHA:

é——- wAhNKa; 2— mapnraan; § — nountanka; 4 — Jomapb; § — MEXaHR3M HAKJACHEHHS NION-
anKH
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B TOM, YTO LITIONKA ONYCKAeTCA aBTOMATMYECKH NOJ AelicTBHEM CHAW THA-
HKECTH Nocje OTAAUH CTONOPOB KPeryieHHs LVIIONKH NO-MOXOAHOMY. 370
OUeHb BaXKHO ANA CYAHA, MOTEpPNeBLIero aBapHIO M NOPOH He HMeoLero
SHEpPTHH I/ TpHBeleHH B AeHCTBHe wWMONQUHKX Jefefok. Jnsa kpense-
HHA NO-MOXOAHOMY TPaBHTAUHOHHHIE iMIONGANKH HMEIOT CrenualbHEe
YIOOPB, HA KOTOpuie H ONHpaeTcs LUTIONKA.

HlmonGanku aw06oro THIA, OGCAYMKHBAIOUIKE CHacaTeNbHuie ULTIONKH,
JOMXHL ofeciieunBaTh Ge30MacHbli X CIYCK TPH KpeHe cyina fo 15° Ha
moGoft Gopt. [TPORONMHTENLHOCTD CITYCKA LEIIOTIKH Ha BOAY He IOTXKHa
NPEBLIIATD 5 MHUH, BKJNIOUA BPEMS Ha MOATOTOBKY K CNYCKY H BbiBajiH-
BaHHe 3a 6opT. B HOpMY He BXOZHT BpeMs, 3aTpauHBaeMoe Ha TOCAJKY
B Hee JIONel.

L aronourse aebedku MMEIOT OOBIMHO 3REKTPUYECKUA MPHBOA H ABa BH-
Ja TOPMO30B: JIEHTOUHBIH — A5 TOPMOXKeHHs GapaGaHa, HA KOTOpHIfi HA-

Puc. 121. laonounoe ycTpoficTRO ¢ rPaBHTALHOHHEIMY LULIONGANKAMH:

1 — mawnKa; 2 — HafTOB IAA KPEMJCHHA UNIIONKH No-NOXOAHOMY; J — noaBecka;, 4 — wawnbGaa-
Ka; 5 — 0napb; 6 — bepMa CTAHHHH; 7 «- TEECKONHYECK2A THra; & — NOAKHABHBIA Kponmre#in
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BHBAETCA NONAaPphb, U UEHTPOOLKALIH — AJif aBTOMATHYECKOTO PerynupoBa-
HHA CKOPOCTH ONMycKaHHA walonKk. Bee neGefxu nuMeior 3anacuoll pyunol
NPHBOA.

Bo u3bexxkaHue CpHBA LJINOK €O IITATHLIX MECT BO BPeMf KaukH HX
Kpenar Ha pocTp-6AoKax HNH TPaBHTALMOHHHIX wWaonfalkax No-MoXok-
HOMY TPH TOMOUIH HAHTOBOB, B KOTOpHE ANl OBICTPOH HX OTZa4yH BCTas-
JAIOT FJAroNb-TaKky. _

[MpounocTs uLmon6anox, sonapeil, 6;10K0B H APYTHX jeTanefl LUIONOY-
HOTO YCTpOHCTBA AOMKHA ObITh AoctaTouHOH AN Ge30NacHOro Cnycka
cracaTeNbHOM WTIONKY Ha BOXY M MOABEMA ¢ TPY30M. Macca KOTOpOro

m=1,25 (m1+nm2)v (169)

rae my — Macca WAKNKHM CO cuaﬁmennem, Kr; £ — 9acao JI!OII.Eﬁ, HAXONRIWHXCA
B iMIOTIKe; Mgy — Macca ojHoro venoseka (75 Kr).

Uucno miofel, HaXOAMHEXCA B LUIIONKE, TPHHHMAIOT PaBHBIM:

I19 [ACCAKKPCKUX CYAOB — YHCAY JOfedl, HA KOTopoe paccuHTaHa
LUIONKA (NpH ClyCKe), H YKCAY Mopeil, HaXOAMIHUXCA B LULIIONKe ANd ee
obenyUBaHuA (NPH nogbeme);

A APYTHX THMOB CYAOB — YHCNY JOfed, HAXOAAMHXCHA B IIONKe
ANA ee o6CAYKUBAHKA (PU CMYCKe W TOXBEME).

Jlonapu Tasell JOMXKHB! UMETb JTHHY, ACCTATOUHYIO AJ4 COYCKa HLION-
KM Ha BOAY Npu KpeHe cyaHa. [1pu sToM Ha Gapabane uuLTIONCYHOH nebex-
KM 1OJKHO OCTABAThCA He MeHee TpeX BHTKOB KaHara.

83. FPY30BOE YCTPOMCTBO

I'pysosoe ycTpoiicTBO NpefHa3HAYEHO IAA BbINOJHEHHA Neperpysou-
HblX pa6or, Korjga oTcyTcTBYeT OeperoBoe KpaHoboe obopyacBanue. K rpy-
30BOMY YCTpOfCTBY OTHOCAT CYAOBLlE MNOBOPOTHBIE KP&HLI, TDY3OBHIE
CTPeJibl H TPIOMHBIE MOZBEeMHHKH Pa3aHuHbLIX KoHCTpyKUunli. Bonbmnnctso
IPY30BBIX CYROB BHYTPEHHETO BOZHOrO NyiaBaHud He obopyloBaHH cobCeT-
BEHHbIM [PY30BLIM YCTPOACTBOM, TaK KaK peuHsle MOPTH HMEIOT JOoCcTa-
TOUHOE KOJIHYECTBO MOPTAJbHBIX H TNaBYYHX KpaHos. ONHAKO Ha HEKo-
TODBIX THMAX CYA0B HEGOBMWIONH TPY3OHOABLEMHOCTH, KOTOPHIE COBEPHIAIOT
3NMH30QHYecKHe pelickl Ha Manbe pekH Kpaiinero Cemepa, ycTanaBniu-
BalOT 3JIEKTPHUECKHE CYJOBb€ [MOBOPOTHBIE KPaHHl TPY30TORBEMHOCTLIO
1,5-~2,5 1. Kpan c moaxonoBoporHoli miatdopmoil nepeaBuraercd no
peancaM, BBICTABJIEHHLIM BAOJAbL KOMHHICOB T'PY30BHX JIIOKOB, UTO HO3BO-
JAfeT OCYIIECTBAATh Neperpy3ouHuie paGoThl BO BCEX TPY3OBHIX TPIOMaX
CyJHa,

K MexaHH3MaM NOBOPOTA H NEpEIBHXKEHHN CYIOBHIX KPAHOB NpeLb-
ABJNSAIOTCS TOBblIEHHBIE TPeGOBaZHUA. DTH MeXaHusMbl JO/KHH obechne-
YHBATH HANleXHYIO paloTy npH kpeHe ¥ andipepeHte cyaHa, KOria BO3HH-
KaloT JOMOJIHATE]bHBIE CHNBl M MOMEHTH! KaK oT Bo3JeficTBHS Tpys3a, Tak
H Jeranefl Kpada. '
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Ha cneunanbneix cypax tuna OC,
. npefHa3sHAuYeHHEIX 405 cfopa ¢ TpaH-
2 J 3HTHOTrO $J10Ta CTOYHHX H [IOACAAHe-
BbiX BOJ,a TaKXe CYXOTro Mycopa,
YCTAHOBJIeHH FPY30BHle CTpensl A/
nepeMeleHnsl KOHTelHepOB € CYXHM
MYCOpOM.
T'py3sosas crmpeaa (puc. 122) cocto-
HT H3 META/LJIHYECKOro CTEPIKHA TPyG-
qaToil KoHcTpyKuKu. HinpkHui Konen
¢Tpenst (WMOp) MIAPHHPHO CBA3aH ¢
IrPY30BOH KOJIOHHOH, 2 BepXHHH Ko-
Hell, MOJJEPKHBAETCA CHACTHIO (TOMNe-
HAHTOM), KOTOpas Ha MATHIBAETCA Ha
6apabaH py4HOH JieGelKH.
JleGenke Ha [py30BmX Crpe-
fax Oonbuiofi TpysonoJbLeMHOCTH

-

L HMEoT SJ'IEKTPH'-ECKHﬁ HJIH 3JIEKTPO-

_ ruapasnuteckul npHBold. baarojapsa
Puc. 122. Tpysosan crpena: LIAPHUPY CTPesia MOXeT MNOBOPauH-
I —orTAaKKa, 2--rpy3aoBad KOJOHKa: 3§ — 1) -
TOMeHANT: ¢ — KeHTeAh; 5 — rpyaoscf rak BaTbCH ,,B ropnaomanbuon H BepT“
¢ apoTHBOBECOM; & — cTpesa; 7 - aefeaka KalbHOH TIMOCKOCTAX. Hoc.ne,nnee

ROCTHTaeTCAd H3MeHeHHeM JJIHHBI TO-
NeHanTa, KOTOpHI CTPaBNKBalOT HAH BhIOHpaloT. C 3Tolf LeIbl0 KOpeH-
HOll KOHEL TONEHAHTa KPeNnsT K NpyKHHe GOKoBoro 6yresis crpenbl, a
XOJOBO#l KOHel MPONMYCKaloT uepe3 60K K ToneHaHTHOMY GapaGany
rpysoBodl nebeixd. [logHHMAEOT TPy3 € TNOMOILLIO CTaAbHOTO KAHATA
(wKenTens), KOTOPHIH HaMaTLIBAlOT Ha Gapa6aH pyYHOR AeGelKH.

Fpysomaccaxkupckie cyaa, Y KOTOpPbIX FpOBeJECHHE Teperpy3ouHbIX
onepavHii ¢ NpuMmeHeHueM GeperoBbiX NMOPTANBHLEIX KPAHOB HEBO3MOMKHO
H3-33 PA3BHTHIX HAXCTPOLK, MOI'YT HMEThb B IPY30BLIX TPIOMAX SJEKTpHUeC-
KHe NH(THI-TOABEMHHKH, MOHOPEILCOBLIE MYTH C 3NEeKTpoTePepaMu nin
TPY30Bble TPAHCIOPTEPH.

Texuuueckuit Haj30p 3a CyIOBBIMH YCTpONCTBaMH JINf TIOABEMa H Tie-
peMetileHHs FPY30B (CO BCEMH CHEMHBIMH JETaAMH H Y31aMH) TPY30NOKb-
eMHocthio 1000 kr u Gosnee ocymectsasier Peunoit Peructp PCOCP na
MOZHAA30PHHIX €MY Ccynax.

CbeMHBIMH JeT2NSMH TPY3ONOABEMHOTO YCTPOHCTBA CUHTAIOTCA 610-
KH, raku, ckoGul, BEPTJAIOrH, TaJpentl H APYTHe JAeTan. NpHKpeNjieHHsle
Pa3bEeMHEIMH  COEJKHEHHAMH K METAJJMYeCKHM W JepeBAHHLIM KOHCT-
PYKLUAM, LENAM, KAHATAM, 33 HCKJIIOUEHHEM COCTABHBIX HACTEH HEChEeM-
HOlX feTaneit — o6yX0B, TOMEHAHTOB, BEPT/IOTOB, ILINMOPOB H BPE3HHIX
LWIKUBOB CTpe.

Tpy3onoabeMune YCTPOHCTBA NOABEPTaIOTCS CTaTH4eckuM (¢ npoGHol
Harpyskoil, npesbiaionieit paouyo Ha 25%) ¥ AusamuueckuM (¢ npoG-
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Ho#l Harpyskoil, npeBrunaomeli padouyio Ha 10%) uennranusam. Ipu cra-
THYECKOM HCMBITAHHK NPOOSHBIE rpys NMOIBEIIMBAIOT XK TPY303aXBAaTHOMY
npHcnocobientio, NoAHHMAT Ba BeicoTy 150—300 MM Hap nanyGoit v Bh-
ILepKHBAIDT B 3TOM NONOMEHHH 10 MuA.

Iast xpaHOB ¢ MepeMeHRbIM BENIETOM CTPEIB HCNLITAHHE [TPOBOUAT NPH
MAaKCHMAJIBHOM KW MWHHMAaJibHOM BEMeTax. Kpanw ¢ nepemernof (B 3aBH-
CHMOCTH OT BBHICOTH! CTpeJIbl) IPY30HOABEMHOCTBIO HCNBITHIBAIOT NMPH MaK-
CHMANbHOM H MHHHMA/NLHOM BBUIETAaX € COOTBETCTBYICLIEH STHM BbLieTaM
npofHOi RarpysKoi,

Ilpu no6om BulEe OCBHAETENbLCTBOBAHHA AOMKHB ObiTh NPOBEPeHbl Ha-
JMYMe, HCMPABHOCTL M Ge30macHocTh ZeficTBHA KOHUEBBIX BbIK/AKOUATENEH
MEXaHH3MOB MOIbeMa, BLIIETAa CTPe/bl H TepeBHKEHHS, OrpanuynTelei
rPY30BOTO MOMEHTA W YKa3arTelel BpleTa CTPelh Ha CYJ0BbIX W 1AaBy-
UHX KpaHaX, yKasatenel Kpena ¥ IndpepeHta, aHeMOMETPOB Ha IJIaBY-
YHX KpaHax, TOPMO30B, JoBHTedell, aBapuiinbiX  BbIKJKOYaTedseH,
61oKHpOBOK [Bepefi, TpanoB H orpaxieHuil, CBeTOBOH M 3BYKOBOHi CHr-
HANH3ALHH,

KonTpoashpie BONpocs H 3anAHMHA

1. Kakne pyneBbie npHBOAE HPHMEHSIOT Ha CyAax?

2. B ueM npeHMyLlecTBO GaNaHCHPHBIX PyJedt meped nPoCThIMM?

3. Yem o6bacHRETCA HEOGXOAHMOCTE YCTAHOBKH HA CYAaX NORPYTHBAIHX YyCT-
poiicTa?

4. HasoBuTe MexXaHH3IMB AJA NOABEMA AKOPH.

5. Kakne ycrpoiicTBa NpuMeHsioT Ha CyXHe AJAA H3MEHEHHs HanpaBleHHA
WBapTOGBOB?

6. Kak noapazpensior GyxkcHpHble Jgefefkd B 3aBHCHMOCTH OT npuBoja?

7. Kakue cuenHble YCTPOHCTBA NPHMEHSIOT HA CYAax ANA TOJKAHHN COCTABOR?

8. B uem npenmymecTBo rpaBHTalHOKHBX WONGANOK nepel NOBOPOTHEIMH HAH
CKNOHAWOLIHMHCA?

9. HazomnTe paHroyT H TakeJaxk Ipy3cBOH CTpeant.

Fnasa XiV
CYLROBBLIE CUCTEMbI

84. HAZHAYEHHME M KNACCUDMKALIMS CYRAOBLIX CUCTEM

CynoBas cHcTeMa — ceTb TPYGONpPOBOAOB € OOCH YIKHBAIOUWHMHE HX Me-
XaHH3MAaMH, annapaTtaMi, npubopami, NpefHA3HAMEHHbIMH JJA BBRINOJHE-
HHA Ha cyJHe onpeieneHHblX GyHknuii. CHerTeMbl Nogpasaensior Ha obiie-
CYAOBble H CHeHHaJibHble.

Obuecydosoie cucmembt HEOGXOMUMEL N1 HOPMANLHOR 3KCIAYATALLUH
TPAHCIOPTHHIX, TEXHHUECKUX, CHYXKeGHO-BCHOMOTaTeNbHLIX CYAOB H HX
XKH3HeoOecneyenusa {(6annactHas, OCYMIMTeNbHAasd, NoXapHas, (aunosad,
BOZOCHAGKEeHHS, HCKYCCTBEHHOFO MHKPOKJHMara H Ap.).
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Hannuue cneyuansbhoix cucmem ONpejensieTCs Ha3sHAYEeHHEM CYAHa
{(AuixaTenbHas M NOJOTPeB HePTENPOAYKTOB — HA TAHKEPaX, OXJAakKjie-
HHe TPIOMOB — Ha pedpHKepaTOPHHIX CyAax H JAp.).

OcHoBHBlE OOILECYIOBBIE CHCTEME! B 3aBHCHMOCTH OT HA3SHAYCHHUS MOXK-
HO O0LeAHHKTE B TPYNNH cheAyom M oGpasoM.

Tpromrete cucTemor:

GaJjnacTHadA — H3MeHeHHe OCANKH, JHKBHAALHA AHGO cozlatHe Kpe-
Ha nau auddepenra cyisa;

OCyUIHTeAbHAsl — ylaJeHHe He(GOJNbIIMX Macc BOIM, TomaBuleli B
KOPHYC NpH MOfKe NOMeUleHWH HJIH nanay6 cyAua, a TakKe KOHAeHCaTa;

BOJOOT/AHBHAA — yJaJeHHe H3 KOpnyca GOJbIUHX MAaCC BOAH [ipH
aBapHH.

Cucremet sodocrabocerusn:

nHTheBOH BOAR — toAaua NHTheBOH OTPHHALTPOBaHHOH BOAH;

MEITbEBO#l BOAH — TOAaya XOJOXHOH H ropsiuelfl BOAH B BAHHBIE H
AYILEBHE;

3abopTHON BOAHW — MOJaya BOAH U3-3a Gopra AAf METRA naayé,
OXAaXAeHHA ABUrareled.

Canuraptote cucremot:

tdanoBan — yjaneHne (reKanbHBEX H CTOYHBIX BOA OT CAaHHTApHHX
V3J0E; |

OUMCTKH M 00e33apaKHBaHHA CTOYHBIX BOJ;

UWIMHTAaTHAsA — yJAajleHHle BOAH ¢ naay6 H niaatdopm.

fToxcaproie cucremst;

noxapHoW CHrHaJuzauyH — ofHapyXKeHue o4ara noxapa,

BOJAO-, Mapo- H NEHOTYIUeHHH,

¥rJleKHC/aoTHOro (HHEpTHBIMH r'a3zaMH) H AHIKOCTHOrO (OrHeracH-
TeJbHOH KHIAKOCTbIO) TYWEHHSA.

CucreMol UCKYCCTBERHO20 MUKDOKAUMATA:

BeHTH/IALHA — CO3aHHe HeoOXOAHMOro obMeHa BO3JAYXa B CYJOBHIX
NoMeleHHAX:

OTOIIEHHS — MNOAREDKAHHE MOJOKHUTENLHOR TeMnepatyphl B CyJC-
BLY TOMelenuax nyieMm oborpesa,

KOHJMUHOHNDOBAHHSA BO3AyXa — ofecneyedne nOJa4H BO3AyXa 3a-
BAHHOH KOHAMIHK B CYIOBHE NOMEILeHus,

OXJaXAECHHS — oXxJaKleHHe BO3AYxa B pedpHKepaTOPHLIX TpIO-
Max H MIPOTHADIX KAMCDAX,

Cneyuansnsie cucTemst TanKepos:

rpy3oBasi — [PHEM H BHIKAUHBaHHe HeTenmpOAYKTOB;

3aYHCTHAA — yAAa/JeHHe OCTATKOB He(PTeNnpOAYKTOE H3 Tpy30BHX
TAHKOB;

ra3ooTBOIHass — yiajeHHe NapoB HedTeNpoAYKTOB H3 TrpY30BHIX
TAHKOB B aTMochepy;

mogorpeBa rpysa (BA3KHX HepTenpoAyKTOB).

[To npuHuUMny ynpaBneHHs CYAOBLIE CHCTeMbl TOAPa3AeNAioT Ha che-
AdYIOLIHE:
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Puc. 123. INpHHUANHaAbHBE CXeMBl CYA0BOIH (aNNACTHON CHCTEMBL:

1 —Racoc; 2 — KnanaHRas KopoGKa; § — BORBPATHO-3aNOPHBIL KNanaH; 4 — npHeMHHKH; 5 — DHH-
imenol KHHICTOH; § — Kdanan ¢ nanyGHBIM DPHBOAOM

UEHIMPOANZ08GHHE ~— CHCTEMBl OGCAYIKHBAIOTCH OAHHUM HACOCOM HJIH
rpynnoll Hacocos (MEXaHW3MOB), HAXOASINHXCH B MALIHHHOM OTHAE/IEHHH;

O8/MOHOMMbIE — MEXAHH3M 006C/ YKHBAeT TOJbKO OJHH H3 OTCEKOB CYJ-
Ha; .
2pynnogpie — MEXaHU3M OOCAYKHBaeT TPYNNY OTCEKOB;
deyenmpaau308anHbie — MEXAHH3M oOCAYKHBAaeT Bce moTpeSHTeNH
yepes oGIHA MarucTpaabHuiil TpyGonposos.

CyRoBble CHCTeMbl COBPEMEHHHIX TPY30OBHIX CYHOB BHIMOAHSAIOT, Kak
NpaBujo, Mo UERTpPaNH30BAaHHOMY NMpHHuuny (puc. 123, @). 3ro nossona-
€T JOCTH4Yb BLICOKOH ONepaTHBHOCTH YIIpaBIeHUA CHCTEMaMH H3 MAUIHHHOIO
OTJEJIEHHA HJIH M3 PYJeBoH PYOKH, a Takke oGECTeuMTb TNEepPeKauHBaHHe
KHIKOCTEH H3 OXHMX IMCTEPH B ApYTHe.

Ha cyaax HeGONBIIOrO BOXOH3MEIEHHS] MHOTAA MOXKHO BCTPETHTH Cy-
JoBole CHCTeME!, pafoTaruine no Jxeueﬂ'rpannsonanuomy NpYHLURY Ynpae-
aenus (puc. 123, 6).

prﬁonposonm, BXOJfALIYE B COCTaB CYJAOBBIX CHCTEM, COOHpAIOT H3
OTAeNbHEIX TPY6, COSIHHEHHHX NPH NoMoulH $/IAHLEBBIX, MYQTORBIX, IITY-
UEPHO-TOPUOBLIX HAM NIOPHTOBHIX NYTEeBHX coeRuHekHil. Tun coegwse-
HHS BBIGHPAIOT B 3aBHCHMOCTH OT AWameTpa TpyGollpoBoja, AaBjaeHHS pa-
Goueil cpeibl B CHCTeMe, YCNOBHH NpoBeleHHs MOHTAMHO-AEMOHTAMKHLIX
pator.

PDaanyesvie coedumenus (puc. 124, a) vaxopar HanGoabllee NpHMeHe-
HHe B CYJOBLIX CHCTeMax iad Tpyl ¢ YCAoBHBIM mpoxofiom Gosee 20 MM
(Dy = 20). O6LiyHo ¢uianen npupapuBaloT X TpyGe. daanusl COeARHAIOT
Mexay coboii Gonramu. Jns ofecneveRus MJIOTHOCTH COEIHHEHHS MEWAY
dbaannaMH YCTaHABJAUBAWT Npoxaanky. Martepuan mpokaanok BuiGHpaoT
B 3aBHCHMOCTH OT POAA H mapamerpoB mporteKaiowefi no TpySonposonam

7B* 199



cpeast. [las rpy6onpobosa npu teMmnepatype Boiu Zo 50 °C npHMeHsOT
MPOKJAAKH H3 PEe3HHLI HIH NPOKJIAaJOYHOTO KapToHA, ANf TPYGONMpoBOAa
ropAueil BOAbI —- NPOKNAAKH M3 nNapoHHTa. B HedrenpoBopax pacmpo-
CTpaHeHs! MPOKNAJKH H3 cHenHanbHOH HedTecTOMKON pe3uHbl M NMpeccina-
Ha, B TpYGONpoBolaxX ¢ arpecCHBHBIMH JKMAKOCTAMH H Ta3aMM — MELHHE
TIPOKJAJKH.

Mygpmosoie coedunenun (puc. 124, 5) NpUMEHRIOT ANA CTLIKOBKH BOJO-
rasonposolHuXx TPYS NPEHMYILECTBEHHO B CYJOBLIX CHCTEMAX OTOMJIEHHS H
BojocHaGxenust. [1pu 3ToM Ha Kouile oaHofi TpyO6wi (croma) 8 Hapesaior
YANHHEHHYI0 pe3b0y, MO3BOAHIONLYI0 HABEPHYTh NPH COeIHHEHHH KOHTp-
raiiky u Mybry ofHoBpemenno. InuHa pe3s6H Ha RoHie Bropoft TpyOw &
paBda ronoBkHe IiHHB NoAyMydTel. Tpy6ul coefHHIOT, CBHRUHBAA MY(]-
TY CO CroHa Jo ynopa peanObl Ha BTopoil TpyGe. s ofecneuerHst He0OXO0-
JMMOro YIJIOTHEHHS MOZKJIANLIBAIOT MAKMIO HAH JeH, MPONUTAHHbE GeNif-
JaMH, Kak MeXRY KOHTPrafxofd M mydToit, Tak H B pe3nly MydTH H TPY-
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Puc. 124. Coegunenns
TpYH:

| — dtanen; 2, 5 8 13—
TpYGH; 3 — npoknanka; 4 —
GontT; O — KouTpratixa; 7 —
MydTa: 8- punnean;, 10—
npoRnagKa; il — HakapHan
rafika; 12 — wrtynep: 14—
snacTHuHan mydra; [§-— o6-
HMHMHOHE XOMYT
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6bt 5. MydroBble COelHHEHHR IPHMEHSIOT AJs TPYGOTPOBOJOE C YCJIOBHEIM
npoXORHLIM ceuerrem o Dy = 50.

LImyyepro-mopyossie coedurenusn (puc. 124, 6) ncnoabaylT B Tpy6o-
pOBOAAX ¢ HeGONBIIMMH YCIOBHBIMH Npoxoaamu (1o Dy = 22). Heo6xo-
AHMYI0 TWIOTHOCTb COoefMHeHHil 0oOecneuHBalOT APOKIAAKOH, KOTOpylo
YCTAHABAHBAIOT MEMJAY WTYUEPOM H HHAMENeM H 3LKHUMAIOT HAKHAHOM
rafikoit. TIpokaajku WUTYUEPHO-TOPUOBLIX COEIHHEHHA H3TOTOBJAAIOT H3
NapoHHTa, MOKPHITOrO CA0eM rpadura, HIH W3 JIUCTOBOH Mex.

Lwopurmosoe coedunenue (puc. 124, &) COCTORT U3 3NACTHUHOH MydThHI
(3 PE3HHOTKAHEBOI'O LIJIAHTA) W OOMHMHEIX XOMYTOB. [IOpHTOBRHE coe-
AMHEHHA APUMEHAIOT HA cyJlax NPH COeJMHEHHMH TPYOOTPOBOROB C JBHTa-
TeJAMH H MEXAHH3MAMH, HMEIOIMHMH BHOpALHIO.

B cyrocTpoenHH A/ CYAOBLIX CHCTEM NMPHMEHAIOT B OCHOBHOM TpPYyGhI
M3 YIVIepoJHCTOH CTallH, KOTOpHE Pa3jedflloT Ha GeClIOBHEE Iopsyeka-
TaHble, GeCLIOBHBIE XOJOJHOTAHYTHE H XojoaHoKaraHute. Ha oraensHue
OTBETCTBEHHLIE Y3Jhl CYROBBLX CMCTeM, e HeRonycTuMo o6pasoBaHKe
PKABYHHDI, MOXHO YCTAHABAUBATL TPYOn! H3 HepiKaBewluie#d cTany, meny,
JATYHH WIK Jerkux chniasos. B nocneguye rofpt MIKPOKO pacHpoCTpaks-
IOTCA MacTMACCOBbLe (NOMMATHAEHOBLIE, BHUHHNAAcTeBHe) TpyOu. [lpu-
MEHHAIOT TaKKe CcTajbHble Tpy0nl, QyTepoBAHHDIE TONHITHIACHOM, H 3Ma-
JAHPOBaHHbIe.

Jaa ynoGersa ofcayxuBawda TPYGONPOBOIB OKPALIMBAIOT B pas-
AHYHbIE 1BeTa cornacHo [IpaBunam oxpack CyJIOB, HanpHMep TPyGsl
. CHCTeMbl 3a60pTHOfl BoAb — B 3e/eHbIl 1IBET, NOXKapHOH CHCTeMBl — B
" KpacHBIH M T. 0.

CynoByio TpyGONPOBOAHYIO apMaTYpy, YCTAHABJAMBAEMYIO ANS YOpaE-
JeHust paboToff CYJOBEIX CHCTEM, N0 HA3HAYEHHIO TOAPA3LensdAoT Ha
chelyioliye BMABL:

3an0pHYy0 ANA HEpeKpuLITHA NOTOKa pabouefi cpeanl (3a]BHMKKH, Kna-
TiaHsi, KpaHhl);

pezyaupyowio ANA peryiHpoBaHHA napaMerpoB paGouefi cpejn no-
CPeICTBOM €& pacxofa (PelyKUHOHHHE H JPOCCe/bHble KIanaHbl);

npedoxparumenviyro AN aBTOMATHYECKOH 3alIHTH 0O0pPYAOBAHHA OT
aBapUHHbIX M3MEHeHHH NapaMerpoB cpell (MpeAoXpaHHTeNbRbIE KNaflank,
$uabTpbi);

pacnpedeaumenrviyy ANA pacnpejejeHus noroxa paboueit cpean no
ofpefeneHybiM HATpaB/ieHuaM (pacnpefie/HTe/IbHbE KNAnaHH H KpPaHbl).

o cnioco6y u3roToRIeHHs apMaTypa OblBaeT Aumas, csapHas M uunam-
nosaHHag, a 1o cnocoly coenuneHusa ¢ TpyGaMu — gaanyesasn, mygmosan n
myyepHas.

[MprBoj YOpPABACKHA apMATYPOi MOXeT ObiTh MeCHHoLM UK Jucmanyu-
oxnoim. JINCTAHUHOHHBIE NPUBOILL GLIBAIOT 6aAUKO6ble, 2U0pABALMECKUE,
nHeBMQIMUYECKUE W 3AEKMPUMEcKUe.

MexaHu3MBl CYAOBBIX CHCTeM chyxar Ana coobwerus pabouelt cpede
AaBleHKA, CKOPOCTH W ofecrnieyesns Heo6xoanmoit nojaur. Ilpn paGote ¢
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MHAKOCTAMH TPHMEHSIOT HACOCHl [OPIUHEBble, JIOMACTHLIE, CTPYHHbE H
wectepenuble. [l paGoT ¢ rasaMH yCTaHABJIMBAIOT LEHTPOGEXKHEIE HAH
OCEBBIE BEHTH/ATOPbI, @ TAKKE NOPUIHEBbIC HIH JIONACTHHIE KOMIIPECCOPH.

85. TPKOMHMbBIE CHCTEMBbI

K TpioMHBIM OTHOCAT cHCTeMbl: GaifacTHYIO, OCYLUMTENBHYIO H BOJIO-
OTJIHBHYIO.

barracmuas cucmema npejHasnaveHa [isi NPUAAHHA CYAHY Heo6Xo-
AHMBIX MOPEXOJHBIX KauecTB fyTeM M3MEHEHHH OCAAKH, KpeHa H Auge-
pexta Gnarojaps npHemy, NepeKauHBAHHIO HAH OTKaUHBAHHIO BOASHOTO
Gannacra. [TpueM 6annacta NPHBOAUT K YBESHYECHHIO OCAAKH M NOBLILIEHHIO
OCTOMYMBOCTH CYJHA, YAYUIIAET yIPABASEMOCTb ¥ CHHIKAET BETPOBYIO Ha-
Tpy3ky. Ha rpysoBsix Tensoxomax annact npusuManoT o6nYHO [PH OT-
CYTCTBHH Ipy3a HJIH HeroNHOR 3arpyske cyfHa.

Bannacthas cucrema (cM. pHc. 123) COCTOMT M3 6aMNacTHBIX LHCTEPH,
HACOCOB, TPYGONPOBOAOB /A MpHeMa K BhiKauMBaHKs Gajjiacta, apMmary-
Pbl, KOHTPOJABHO-H3MEPHTENbHLIX MNPHOOPOB H CHEUMANBHBIX TPYO Ias
offecrieueHHs BbIXOAA BO3LyXa M3 WUHCTEPHH! NPH ee 3anonHeHuH. Cop-
PeMEHHbIE TPY30Bble cyRa 000pYAOBaHB GaNNaCTHBIMH CHCTEMAMH, BHINOJ-
HeHHBIMK N0 UEHTPAIH30BAHHOMY MPHHUHNY YTIPABJNCHHS.

Bannactuuiit Tpy6onposos NpoKAAABIBAIOT KaK B MEXAYAOHHOM Npo-
CTPAHCTBE, TaK H B rpy3osoM TpoMe. Bo BTropoMm cayuae TpyGOMpOBOR
3aUHINAIOT OT BO3MOXHOTO MOBPEKIEHHS TPY3OM WM Tpefipepom npH ne-
perpysousbix padorax. A5 npHema 3aGopTHOH BOAB! HA CY[HE YCTaHABMH-
BAIOT crneudajpHble XKJAUHKeTol (puc. 125) ¢ 3awmutHoii pemerkoit. das

OYHCTKH TPHEMHOTO OTBEPCTHA Na-

Tpy6Ka €ro TNepHOAHYECKH MNpoay-

2 7 BAIOT BOAOH, MNapoOM MJAH CXKATHIM

BO3JyXOM uepe3 KJanaH npoAyBa-

Husl. Mecto pacnonoxeHus HpHeM-

1 T HKKOB GannacTHoro TpySonpoBoaa

JoaKHO 06eCIeuHBAThL MAKCHMAJIbHOE

. OTKa4HBaHHe OGasnnacta u3 Gasnnact-
HEIX ILHCTEpH.

Ocyruumenvuan cucmemna NpeiHas-

' 4 HaueHa ANA YAaNeHHA H3 Kopriyca

HeGONBUIHX MACC BOARL, MOABAAIOMHX- -

Cq BC/IENCTBHE KOHJIEHCAHHH H MOH- -

KH CYAOBHX momelneHnii. CHcTema

COCTOMT H3 OCYLIHTENbHBIX CPENCTB —

Puc. 125. Kaunker 14 npreMa 3a-  3KeKTOPOB WJIH HACOCOB, 'rpy'ﬁt'mpo—

GopTHOIT BOAN: BOXOB M TNpPHGOPOB KOHTPOJS . 3a

I — naTpydok; 2 — KaamaR nApoLYBaHHA; o
3— KJmlr:!;ceT: 4 — 3aMMTHAN peLIeTKA YpOoBHEM TPIOMHOH BOJILL.
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Puc. 126. Ocymurenbnan cacteMa GyKCHPa-TO/IKava:

! — Hacot, 2 — naayGHaa BTYAKa; J, 4 — YIIOBOA H DPOXOAHOA HeBO3BPATHO-IANOPHWE KNaNaHH, 5 .— KAWNKeT; 6§ — Kaanawwad Kopobxa; 7 —
ApHeMuLie ceTKH; § — BORCCTPYHABIA 3IKEKTOD; 7 — damepuTeaAbHble TPYOH




Ocyiuenye MAIIKHHOTO H PYMNENbHOTO OTAeNeHkii, HanpHUMep, OyKcHpa-
tosikaya (puc. 126) uentpanusosannoe. M3 MamHkHOro oTfesieHHs noa-
CJIAHEBYIO BOJY OCYIUHTE/IbHBIM HAcOCOM Yepe3 KJAHHKeT NOJaloT K nanyb-
HOH BTYJIKE H Yepe3 Hee B OTBeAEHHLIE EMKOCTH AJI5 Mocaejyiomiell caauu
creuHanbHuM cyaam. llenTpannsoBanHoe ynpaBieHHe OCYLIEHHEM Ma-
[IHHHOTO K PYMIOENLHOTO OT[efeHHH OCYIIECTS/AHIOT NPH NOMOLIM HEBO3-
BpaTHO-3aNOPHOI XJanaHHOH KOpOOKH, YIVIOBOTO M NPOXOAHOTO HEBO3-
BPATHO-3aHOPHKEIX KAanaHoB, Ocymenye ¢opnuKa aBTOHOMHOE ¢ NOMOLLBID
BoJoCTPYiiHOro 3axexropa. PaGouylo BOAY K 3MKeKTOpY IONAIOT OT CHCTe-
Mbl BOJOTYIHEHHA.

OcymnTenbHan cHcTeMa AN 3allHTH NPHEMHBIX NAaTPYGKOB OT 3arpAs-
HEHHS H TONAJZAHHSA MYCOpPA MMeeT CheMHble TIPHEeMHble CeTKH. YpOoBeHb
TPIOMHBIX BOJA 3aMepfIlOT METPIITOKOM Yepe3 H3MepHTelbHeie TPYOol.

Ha nekoTopuix cyAax ocynnTensHas cHcTeMa cHafKeHa 3JIeKTPHYeCKo#
CHrHANH3alHeH MAH aBTOMaTH3HpoBaHa. Bo BTopom ciyuae ycTaHoBAeH-
Hbie B CTOMHBIX KOJOALAX AATYHKH MPH NOCTYNIEHHH BOMNbI IO onpelesien-
HOTO YDPOBHfl BKJIOYAIOT NPHBOAL KJANAHOB M OCYLIHTENbHBIE HACOCH.

Bodoomausunan cucmema CHAYXKMT A YAANEHHWA H3 KOpnyca CyAHa
GoabwKx Mace BoAsl MpH aBapHH. JTOH CcHCreMoll 06OpPYAYIOT CRElNHANAb-
Hble cracartenbHble cyfla. OTKauHBaHnHe BOAM M3 OTCEKOB MOBPEHKIEHHOTO
cyAHa apPeKTHBHO TOABKO NpH 3ajelaHHofi npobonne, xorja nocrynaer
HeGoMblloe KOMHYECTBO 3a00PTHOH BOIb!, NIO3TOMY IPH aBapHH HEOGXOXH-
MO MPHHHUMATL 3KCTPEHHDbIE MepPHI 110 3alenKe NpoSOKHbI.

86, CUCTEMbI BOAOCHABNEHHMA U CAHUTAPHbDIE

CHcTtema BopocHaGkenuna (puc. [27). CucreMa cOCTOHT M3 KOMILIEKca
pa3adudoro oopyaoBaHKA, TPeIHA3HAUYEHHOTO A NpHEeMd, TIOATOTOBKH
H AOJayH BOAM A5 TIHTHEBBIX H ObITOBLIX neneil. PedHble ¢yia noayvawr
IIHTLEBYIO BOAY M3 GeperoBblX FOPOACKHX BOJOTPOBONOB HJIH CHEIHANBHLIX
CYLOBBIX CTaHUMH, TPHUTOTABAHBAICUIMX TIHTHEBYIO BOAY H3 3aGOpPTHOH.

B coorseTcTBHH C TpeGOBaHKAMH CaHHTApHHIX NpaBuaA Bofa /sl ObITo-
BhlX iesell TakxKe JoJXHE ObiTh 6e30flacHONH B SMHJEMHONOTHUECKOM OT-
HOLIEHHH H OYHIIPHA OT MeXaHHYECKHX TpHMeceH, NOITOMY Ha PeuHBIX CY-
Aax, KaK NPaBHJIO, NMPelyCMATPHBAIOT O0GBLEIHHEHHYIO CHCTEMY NHTLEBOH
H GbIToBOHf BOIB M BBINOJIHAIOT €€ B COOTBETCTBHH ¢ TPpeGOBAaHHSIMH K CHC-
TeMe MHTLEBROH BOAMBL.

XPpAHAT NHTBEBYIO BOAY B HCTEPHAX, MOKPBITHIX H3HYTPH LEMEHTHBIM
PacTBOpOM, YTO NpejoTBpaliaeT oOpa3oBaHHE PXKABYHHBI H TIOPUY BOJLL.
Boxy ¥3 ropoackoro BogONpOBOJa MPHHHAMAIOT 3aXKPLITHM criocofoM 1o
OUMHKOBAHHOMY TpyGonpoBoay ¢ Jinboro Gopta cyaHa. [1pHeMHLle naTpy6-
KH TpyBonporoja Bo3BuiuAOTCA Haj naay6oil Ha 400 MM H HMEIOT HaleX-
HOE 3aKpbiTHe, NPeJOTBpalaloilee 3arpia3HeHHe BOXB.

Ha cygzax crapo#i nocTpofiki H He6OABIIHX COBPEMEHHBIX CYAax AN
obecneueHusl pacnpenefeHHs BOAbl TO KCTOYHHKAM norpebneHus camo-
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Puc. 127, CacreMa pogocHaGenns cyaHa:

1 — swHK 3a60prHOfl BOAB; 2 — MarHcTPaAb 3a60DTHOR BoAb; 3 -—— YHMTa3, 4 — BAHAOE NOMe-
WehHe; § — TpyGonpobod XoacaHofl nHTheBol BoAb; 6 — Aym; 7 — npavedsasn; 8§ — YMBIBAAhHHK,
9 — KHOATUABHUK THnA «Tatass, [0~ MarkcTpaab  ropauefl BoAM; !/ — BOAONOAOrpeBaTent;
{2 — py4Hoi Hacoc AMTbEBOR BOAHW; /3 — casHTapHHf Hacoc, NORAWHA BOAY B THEBMOLHCTED-
va; 14 — gpeRoXpauuTeAbHMt XJAAN&H; /5 -— DNHeBMOUHCTEpHAa: [6 — pele CAHHATAPHOrO HACOCE;
{7 — nerosBpaTHMA KaanaM; [8 —TpyGa OAA NoAAdYH BO3AYXa; 9 — 326opHOe  YCTPORCTBO
NUTbeBOA pojbl; 20 — GakTepHUHAHDIe AaMOH; 2/ — nucTepHa JAAA xpaHeHHA NHTbeBOR BOIB;
22 — pene HAacoca THTBEROW BOZBL 23 — SACKTPONH3eD, 24 — MeCOUHHIR (HALTD; 25 — NHEBMOUMC-
Tepha 3a0opTHOl BOAL; 26 - HacOocH 3a00DPTHOR BOZLL

TEKOM HCTOAb3YIOT pPacXojHble LHUCTePHbl MHTHEBOH BOAH (BOAOHAMOP-
Hble §aKK), KOTOpLIE Pa3MellaloT Ha TenToBolk nany6e. B pacxoamod nuc-
TePHE YCTaHABJKBAIOT MONNABKOBHE pejle, KOTOpHe ofecneynBaioT aBTo-
MaTHYECKOE BKJ/IOUEHHE H BHKJIOYEHHe TMOJKAYHBAKOUIErO Hacoca OpH
npeie/IbHBIX HHXHEM W BePXHEeM YPOBHAX BOAHL.

Ha GonbmuucTee peynbix cyAOB sl ABTOMATH3alWH TOA2YH BOAB! K
NOTpeGHTENAM  YCTAHABJIHMBAIOT CNELHANbHble LHCTEPHB  (ruapodopsl).
I'napodop — repmeTnyeckuii pesepeyap, B HHXKHell 4acTH KOTOporo Ha-
XOJHTCH BOJA, 4 B BepxHeil — CxkaTelil BO3AYX. IJTO TMO3BONSAET CIKATHIM
BO3/yXOM BLITECHATb BOLY H3 LMCTEDHHI B CHCTEMY BOAOCHAGKEHHA H MO-
JaBarh ee MOJ ONpeJefTeHHbIM HANOPOM B JI0060e MOMEIIEHHe CYAHA.

3alopTHaa Boja, TMOCTYNAOWan B CHCTEMY, NMPeBAPHTENBHO NpoOMyC-
KaeTcsl yepe3 3NEKTPOIK3EpP, ouxulaeTcs B NecoynoMm ¢uabTpe, obe3sapa-
KHBaeTCs NMyTeM oOAYYeHHsl yJbTPahHONETOBBIMH Jyyamu, obpasyeMBIMH
crelHanbHeIME Aamnamy. OuHieHHAas H 06e33apaxeHnas NHTbeBas BOja
MOCTYNAeT B UHCTEPHY, OTKYAA 4epe3 NHeBMOUMCTEPHY NUTHLEBONH BOABI
nojaeTcs K notpeSuTeNniM.
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Puc. 128. Ycranoeka «O30u-0,5% 1% NpUroTOBAEHHA MUTBEROH BOIH:

I — awHK 3afopTHofl BOAE:; 2 — BNEKTPOHACGCR: I — MECOUHME GHABTD; € — JMEKTOP-CMECHTENb;
5 — KONTAKTHAA KOACGHHA; § — HAKONMTEALHA® UHCTePHa; 7 — OpeHaxuwmil TpyGonpomox; & —
INeRTpORACOD; 9 — MueBMOHACTEPHA, 10 — pacnwantens, !l — TpyGonpoeog; 12 — o3oHATORHHE
arperat; 3, /4 — pelyKUHOHHME H 3JEKTPOMIrHHTHBIA RIanansl

B nanHofi cucteMe BOROCHAGKEeHHS, KPOME CHCTEMbI IMTbEBOH BOJH,
HMEETCA CHCTeMAa 3a60PTHOH BOJBI € OTAENbHOH IHEBMOUHMCTEPHOH, B KO-
TOPYI0 3aB0PTHYIO BOAY MOJAIOT CHEIHAJIbHBIM HACOCOM HEMoCPeiCTBEHHO
H3 fAUIHKA 3a60PTHOM BOIHI.

B nocnennee BpeMsl Ha cyjax LWIHPOKQ PACMPOCTPAHEHB! CTAKILHH NPH-
FOTOBJAEHHA NHTLEBOH BOAHI ¢ HCHO/b3GBAHHEM 030HHpOBaHHA. Bony ofpa-
GaTLIBAIOT 030HOM, KOTOPHI YHWUTOMKAeT B Hell KaK GaKTepHH, TaK H BH-
pycst. B osonatopHoll ycranoBke «QO30v-0,5» NpOH3BOAMTENBLHOCTHIO
0,5 M¥q (puc. 128) anexTpoHacoc M3 sMKa 3a6OPTHON BOAK TMOAAET BOAY
B necoudsbliit PuabTp, OuHiteHHAA OT MeXaHHUeCKHX TpHMecell BOAA MOCTY-
naeT B IKEKTOP-CMECHTE/b, TAE CMELHBAETCS ¢ 030HO-BO3AYILHOH CMEChIo,
OCTYNAIWEHR no TpyGoAPoBOAY M3 030HATOpHOro arperarta. KoHTakTHas
KOJIOHKA HMEeT KepaMUyeCKHi pacipliuTeNb, B B Hell 030HHPOBARHAA BOAA
BTOPHYHO OGpabaTbiBaercs 030HOM. M3 HakomuTeNIbHON HHCTepHH, cHab-
JKEHHOH ApEeHaKHBIM TPYOOMPOBOROM, 3JIEKTPOHACOCOM NHTbeBAs BOAa NO-
naetcs B MHeBMOHHCTEpHY, a 3aTeM NorpebuTensaM. Bosayx B o30HATOp-
Hblft arperat HocTymaeT OT CYAOBOM CHCTeMbl CXATOFO BO3AYXa 4epes pe-
AYKUHOHHBIH H 3JIeKTPOMarHuTHell Kaananel. [IpoMbHIIeHHOCTD BLIMYC-
KaeT 030HATOPHbIE CTAHUHH TPOH3BOANTEALHOCTHIO 8; 4; 0,5 1 0,1 M3/u.

Cannrtapusie cuctemb.. K canuTapHmmM oTHocsTCs cucTeMbl aHoBad,
OYHCTKH CTOYHHIX BOX W BINHTaTHaA.

Panosan cucmema npeAHasHaveHa AAA YOAJeHHA CTOYHBIX BOA M3
rajbiOHOB, YMbIBAJbHBIX, AYleBLX, OaHb H npaueunwx. Bce cypa, naa-
Baiomue B GacceliHax ¢ YCTAHOBJACHHBIMYM 30HAMH CAHHTAPHOTO PEXKHMA,
oGopyfoBaHbl 3aKpuiTofi (anosoil cucremoit. [lpu 3ToM cTOYHBIE BOAH OT-
BOAATCH B (PpeKaNbHble LUCTEPHE. H3 KOTOPHLIX MepPeKayHBaloTCH B eMKOCTH
NAasy4yHx craHuuit c6opa dexanbHeIX H CTOYHBIX BoA. CaMOXojHBIE MJja-
ByuHe CTAHLHH MePefaloT NPUHATHE OT TPAHCHOPTHHIX CYNOB XO3SAHCT-
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'peHHbIE M GHITOBLIE CTOUHBIE BOJAbl B TOpPOACKHE KaHAJH3AUHOHHBbIE CETH.

Kpome Toro, B mapoxoAcTBax HMEIOTCA CYAAa KOMIJEKCHONR nepepaboTku
orxoRoB (CKIIO), Ha XoTOphIX YCTAaHOBAEHO OO0OpYAROBaHHE, CROCOGHOE
OUHIATb NPHHATHIE ¢ TPAHIUTHOTO GNOTA CTOUHLIE BOABI M YTHAHIHPOBATH
cyxoft Mycop.

Kpynupie naccaKHpcKie CyAa HMelOT HHAMBHAYAJIbHEIE CHCTEMbi OYHCT-
KH (PeKalbHKIX H CTOUHBIX BOJ.

Cucmema oducmKy cmodnsx 600 — craHuus «CTox-150» [POU3BOIH-
TeNbHOCTHI0 OYHCTKH XO3MHCTBeHHO-OWTOBEIX Bojg 150 mM*/cyr. Cranuua
COCTOHT H3 CenapaTopoB M (QHALTPOB AJ/fl YNaBJHBAHHA B3BELIEHHbIX yac-
THI[, 4 TaK¥Ke 030HATOPHOro arperara JAis o6e33apa)KUBAHHUA OUMILEHHOM
sojbl. [IpK 3TOM jfocTHraerca Tpefyemasn raAyGHHA OUKCTKM, a OUHLIEHHLIE
¥ ofeasapaxeHnble CTOMHLE BOAbl COPAacHBAKITCH HENOCPEACTBEHHO 3a
GopT.

JAs KPyTHBIX IPY30BLIX CYJA0B BHYTPEHHETO H CMELIAHHOTO MNABaHHA
co3fana craHuuA «CToK-10» NpoU3BOAHTENbHOCTBI) OYHCTKH CTOUHBIX BOJ,
10 m3cyr.

Cucmema wnu2amos NpeiHa3Hadesa N4 yAaleHHA ¢ Naiy6 BoAbl, CKO-
NHBIUEHCA B pe3y/ibTaTe CMblBa NaayOul HAW Bo Bpemsa JAoxAdA. Boay yaa-
JISIIOT [0 CIVCKHBM OLUHHKOBAHHGLIM TPyGaM, NpHEMHble KOHIB KOTOPHIX
uMeoT wnurathl, UINHTraTH yCTAHABAHBAIOT HA CaMblX HM3KHMX yyacTKax
nany6, yro ofecneudBaer MoJHoe yAaJeHHe BOAH, K CHAOKAIOT ceTKamu
IJA 3amuTe TpYy6 oT 3acopeuusi. Bopz c nanyG, pacnosiOMeHHbIX BhIile
BATEPJHHNH, OTBOAUTCH HenmocpeicTBeHHo 3a Gopr. Eciu naay6a pacnoso-
JKEHA HHKEe BATEPJIMHHM, TO BOJAA MO IUMHTATHOH CHCTEME CaMOTEKOM CTe-
KaeT B JbsA/1a, OTKYAA ee YAANSIOT, HCMOb3YA OCYUIMTEJNbHYIO CHCTEMY

87. MOMAPHBIE CHCTEMbI

C 1enbio NOKANH3ALKK TYIIEHHS NOXKapOB CyAa 060P YAYIOT N10)KaPHBIMH
chcTeMaMH. B 3aBHCHMOCTH OT poJa OTHETaCHTEbHOTO BEWIECTBA HX MOA-
pasieasdldT Ha CHCTEMBl BOJO-, MAPO- H NEHOTYLIEHMS, YIVIEKHCAOTHOTO W
HKHIAKOCTHOTO HOKAPOTYIUEHHS .

- Tlo cnocoby TYIIEHHR NOXKAapa CHCTEMB! Pa3feNsioT Ha NOBEPXHOCTHbIE H
o beMHbIe.

‘B cucreMax nosepxnOcmHO20 myiuenys Ha NOBEPXHOCTL OYara noxapa
~ 'TIORAeTCH BEeCTBO, KOTOPOe OXJAXKAAeT fOBEPXHOCTh FOPeHHS WM Tipe-
‘KpallaeT NOCTYN KUCAOPOJa B 30HY TopeHust. K HHM OTHOCAT CHCTEMbI

. BOAO- H NapoOTyUICHHA.

B rpynny cHcTeM 00BemMHOZ0 mMywieH s BXORAT CHCTEMDI, 3allOTHAIONLHE
CBOBONABIN 06beM MOMELIeHHA HHEPTHRIMH rasaMH HJtH BechMa Jerkoi me-
HOIf; -

- Cucmema sodomyuienus OCHOBAHA Ha AEfICTBHH MOULHBIX CTPYH BOmRI,
couBaoinux naamd. Eio oBopyayioT Bce caMOXOAHbE BOAOHIMEMAIOULHE
cyJia He3aBHCHUMO OT HAJHYHAA HA HHMX APYTHX cpeacTe Tyweuus. Cucrema
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COCTOMT K3 MNOXapHHX HacocoB, pa3Bojfuero TpyGonpoBoja ¢ apma-
TYPO#H, HOXKAPHHIX POXKKOB, LUL1aHIOB H cTBo0B. [ToxapHule nacocw yera-
HABJIHBAIOT B MAUIMHHOM OTJEJIeHHH HHXXe BaTepAHHHH C TeM, YyToOL obec-
NeYHTL MOCTOAHHLIA Noanop npH BcacuiBaHuK. [IpH 3TOM NoxapHwil Ha-
€Ot AOJIJKEH HMEThb BO3MOMKHOCTH NMPHHHMATH BOJAY HE MEHee 4YeM M3 ABYX
MecT. Ha KpynHBIX naccaXMpCKHX CyAax YCTAHAB/IHBAIOT JBA NOXKAPHLIX
Hacoca, a pasBOlALHN TPYGONPOBOJ HArOTOBJAAIOT KOJbUEBLIM. [l 3a-
LiMTHl TPyGonpoBojAa OT pa3MOpa)KHBaHHA ero MpoKAa[bBalOT, KaK Tpa-
BHJI0, BHYTPH OTAIVIHBAEMbIX TIOMEUIEHHH, A HA OTKDbiTHe MaayObl BbIBO-
AAT TONBLKO NaTpyOKH C noKapHbiMH KpaHamu. Koswuectso W pacnono-
HEHHME NOXKAPHHWX KPAHOB JONMKHEL 00eCcNeYHBaTh BO3MOMKHOCTH OJHOBpe- .
MEHHOIt Nojauu He MEHee JBYX CTPYit BOALL B N1100YI0 TOYKY cyAHa. [Toxap-
Hble KPpaHbl OKPAWMBAIOT B KPaCHRIA 1BET, HYMEPYIOT H CHalKaloT 6bicT-
POCMEHHBIMH TaHKaMK ANS NPHCOSJHHEHHS MOMAPHBIX LIIAHTOB.

B rpysoBmix TaHkax npH nepesozke Hedrenpoayktos III kaacca (ma-
3yTa, [M3eNbHOTG TONAHBA, THAMeNLIX COPTOB TOMNHBA C TeMIEepaTypoi
senbiiki 46—120 °C) MokeT GbiTh YCTAHOBJIEHA CHCTEMA TYLUEHHS MEIKO-
pacnelieHHol Bojoi. [1pn 3ToM B naaMeHK BoJa NPAKTHUECKH BCA HCna-
pAETCA, CO3AaBasl NapoBO3AYIUHYIO MOAYIIKY, KOTOpas H3OJHPYeT TopA-
HLYI0 MOBEPXHOCTE OT KHCAOPCAA BO3AYXaA.

PacnblieHHyio BOdy NpHMEHSIOT Tak»e B CHCTeMaX OPOUIGHHS Nany6
TAHKEPOB M sl CO3/JaHHUA BOAAHEIX 3aBeC, KOTOpbIE 3aulHIIAIOT MIOMELeHH A
OT PACNPOCTPAHEHHS NOYKAPa.

Ha Mopckux mnaccaKHpCKUMX CyJAaX NPHMEHSIOT CRPUHKACPHYM CUC-
memy, OCHOBAHHYIO HAa OXJZWJAEHHW TOpHILeH NOBEPXHOCTH NOTOKOM
KafeleK BOAb, MOAABAEMbIX M3  PACHBUIAIOWIHX HAacaloK (CMPHHK/JepoB).
BXoxHble OTBEPCTHA CTIPHHK/JIEPOB NEPEeKPLITH K1anaHaMu, KOTOpble yaep-
KHBAIOTCH CTEKAAHHEIMK Ko/iGaMH. BHYTPH X0A0bl HAXOAKTCA HKIKOKHIIA-
uwaa xkuakocts. [Ipu Temmeparype, fipeBsllIaloMIedl JOMYCTHMLIH Tpeaen,
JaB/eHUE HACBILIEHHLIX MAPOB P2INYIIAET CTEKJSHAYIO Ko.nﬁy, K KJiama,
BbItaJasl, OTKPLIBAET BHIXOJ Bole H3 TpybGonposoia. :

Cucmema napomyuienus OCHOBaHa Ha TOM, uTO map, Haeneunun B
MoMellteHHe, B KOTOPOM BO3HHMK [OXKap, CHHMaeT cofepiKaHHe KHcJopoaa
B 30He ropeHHs. PaGoueil cpefoit B cHcTeMe ABARETCH HACHUIEHREIR ‘BOAS-
HOit nap naBnennem He Gonee 8 . 10% Ila. Cucremoil naporymenus o6o-
PYAOBaHBl TPY30BbIe TPIOMbI, MAISPHBIE, KJIaAOBbIe 1/ XPAHEHHS NErKo-
BOCIIAMEHMOULHXCH MATEPHAIOB TeX CYHOB, i€ MMEIOTCA RAPOBbIE KOTIbI
AOCTaTOUHON npoHsBoAHTeNbHOCTH. Ha BHOBBL CTpORILHXCA peuHbIX" cynax
CHCTEMa MapOTVUIEHHA He MpPHMEeHSAEeTCH. e

B cucmeme nenomywerus B xauectbe paboyeit cpem;r HCTOB3YIOT X‘HMH-
YeCKyi0 HJH BO3AYUIHO-MEXaHHYECKYIO MEHY, KOTOpas W30NHpyeT _ropﬂv;‘_
LLYIO NOBEPXHOCTh OT KHC/iopoaa Bo3ayxa. Ha peunsix cyaax ans Tyiuenua:-
NOKAPOB, B TOM YHCJAE FOPALIMX HedTENPOAYKTOB, Hallle BCETO npnmeuﬂm?;--“
BO3[YIIHO-MEXAHHYECKYIO NEHY — MEeXaHHYeCKYio cMeCh BO3JYXA. ¢ “BO
10l H menooBpa3osatenem THna 110 (T10-1, TIO-6 k Ap.).. Boasymno-me:;
XAHHYECKAA TeHa, [oayueHHas U3 neHoobpazoBaTens 1’1(}6 HMEE’I‘ cne-
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Puc. 129, Crannus BO3AYIIHO-MEXAHHYECKOrO RCHOTYIUEHHA:

1, 3, 6, 8 — TpyGoONpoBoLK; 2 — 3aiBHMKKa; 4 — Kianasel; J— cuounan TpyGa, 7 — pacanka;
§ — conao; [0 — pesepByap

Aytomuit coctas (%): Bo3ayx — 90, soga—9,6, nenoobpasorarenr — 0,4,
Ha cTaHUHH BO3RYLUIHO-MEXAaHMYECKOro neHotywenuna {(puc. 129) nenood-
pazoBaTenb HaxXofurca B pedepsyape. [IpH OTKPEITHH AMCTaHHMOHHO yn-
paBasemoil 3aABHKKH BoJa no TpyOonpoboay / cHcTeMbl BOZOTYLIEHHS Ye-
pes Tpy6y 3 mocTynaeT B BEPXHIOI® HacTk pe3epbyapa ¢ neHoobpasoBarte-
JleM H BhITeCHfieT ero no cuounoit tpybe B TpyGonporon 6. Buiins us
atoro TpyGonpoBoa, MeHooOpa30BaTelb CMELIMBAETCH € NOTOKOM BOJM,
¥ obpasyerca smyascus. Heo6xoZumsill cocraB cmecu ofecneuyBaeTcs
BHIOOpOM MJIOWAJH CEMEHHS HacafKH, NO3HPYWIleli nopavyy nenoobpazo-
BaTesisl, H COMJIA, JO3HPYIOUIEro nofadyy Bodsl. KnanaHkl BCeria OTKPHITHL.
[Monyuennas smyascus (BoAuwil pacTBop nenoolpa3zoBaTens) NO MArker-
paabHoMy TpyGonpoBofy 8 MOAAeTCH K CTALHOHAPHBIM HJH TIEPEHOCHLIM
BO3JYIUHO-TIEHHBIM CTBOJIAM, THE CMELIHBACTCA C 3aCaCHBAEMBIM BO3LYXOM,
ofpasys neny, KOTopas [OCTYTAaeT HEHOCPeACTBEHHO B OXpaufieMoe RBOMe-
meH#e. HToGb HCKIIOUHTL CMElHBaHHe NeHoodpazoBatens ¢ Boloii, B
pe3epEyape MeXAY HHMH HOMeIxaloT <ol OydepHOl XKHAKOCTH MasoH
TUTOTHOCTBIO. '

CucTeMy NEHOTYLISHHS Ha peuHoOM (WoTe MHEPOKO NPUMEHSIOT AAf OX-
Panbl NOMeleHHil MaUIHHHbIX OT/AEJNEHHE H TOIUIHBHLIX LHCTEPH BOZOH3Me-
IMAKIHX CYJA0B, I'PY3OBEIX OTCEKOB TRHKEPOB, KIaJOBLIX XPAHEHHS METKO-
BocTLIaMeHsounxea Matepranos. CornacHo IlpaBunsam Peusnoro PericTpa
PCOCP pacyeTHyl0 NEHONPOH3BOAHTENHHOCTL BO3AYLIHO-TIEHHOTO TeHe-
paTopa Il FPY30BHIX OTCEKOB TAHKEpPOB BHIMHCJSAIOT M3 YCAOBHA NOKPBI-
THA TeHoil NNomMAaan ABYX HAMGOJIBUIKX OTCEKOB.

Cucmemy Y2aeKUCAOMA020 NONAPOMYEHUA NPUMERTIOT IS TYIIeHHS
MIOXKAPOB B NOMEHISHHAX TEHepaTOPOB H IVIABHLIX 3AEKTPOPACIpeleNHTeNb-
HHIX IHHTOB, @ TAKKE B MALIHHHBIX OTAGMCHMHX H TONNHBHLIX LUCTEPHAX
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S BMECTO CHCTEMBH TMeHOTYWeHHs 0e3
8% i nopuu rpyaa u oopynosauus. flpu
o 3TOM OXpaHsieMoe IoMelleHHe 3a-
E§ — NOMHSAETCS  YTJIEKHCAbIM T'a30M.

CraHUHeA YTIEKHCAOTHOTO TyLle-

HMSL COCTOHMT M3 §anjoHOB ¢ o6e3s0-

HeHHOH YTJIeKHCIO0TOH, TpyOonpoBo-

RoB, nprGopor ynpaeienus. Ha cyx-
¥ He 06e3BOKEHHYIO YIIEKMCAOTY Xpa-
§ HAT B CTalbHBHIX Ga/JIOHAX BMECTH-
mocTeio 40 .

B cTauMoHapHBIX CHCTeMax VrIVie-
KHCOTHOTO TyuieHus Gas/IoHb 00be-
JUHAIOT B 6aTapeH, KOTOpble COoelH-
HAKT ¢ KoanekTopoM. OT Komlekto-
pa B OXpaHseMoe IOMElleHHe HIYT
TpyGonpoBoAbl, KOTOPBIE BHNOAHSIOT
H3 CcTanbHulX TpyG C aHTHKOPpO-
3HOHHBIM TOKPBLITHEM H3HYTDH.

Pre. 130. CraHuHs KHAKOCTHOTO IO-

KapoTYIIeHHs: .

11— ﬁa.n.noi:? cxKaToOro aosny&(a; 2 - pngoﬁ Cucmemoil  2udKocmuozo noxa-
KAanaH; — PeAYKUHOHKBIR  XJanmal; —

SACKTPOMATHHTHbIE KAaNaHH; 5 — Gannon pomytieniia JIpEAYCMOTPEHE noJaya

€ orHeracawedl JxMAkecThio; & — cudonnas B OXPaHfEMOe TOMelleHHe ObICTpOoHC-
TPy6a napsooueiicas OTHeracfiiell JKHAKO-
CTH, Mapbl KOTOPOil BLITECHSIOT BO3-
JAyX #3 nomewennd. CHeTeMa IIHPOKO pACIPOCTPAHEHA KaK Ha BOJO-
HaMmettaomax cyjaax, Tak W Ha CIIK. B xauectBe orderacsamedi XKui-
koct Ha CIIK npumensior cocras 3,5 — cMech GpOMHCTOTO 3THAA ¢
YIYIEKHCNOTOH; Ha BOJNOM3MEWAIOIMX CyJlax NpPHMeHsoT cMech BP-2.

OrHeracamylo >KHIKOCTb pasMelaloT B CHeNHalbHBX OaslJioHaX
(puc. 130). Ilpn BOSHHKHOBEHHH I0OXKapa BO3AYX TIOA AaBJEHHEM MOJAETCA
B GaJJIOH C JKHAKOCTBbIO H BHITECHRET €€ B DasfaTOURyw Maructpans. Hs
MarucTpanl orHeracsiliasi HIKOCTH MOCTYNAET B pPacHblIKTENTH, YCTa-
HOBJIEHHBIE B OXPaHAEMOM MOMEIIeHHH, TAe H PACHbLIAETCS.

CHecTeMa KHAKOCTHOTO NOXKAPOTYWeHHS — BecbMa 3(hdeKTHBHOE cpefl-
CTBO TYWIEHHS NOXAPOB B MAUIHHHBIX OTAEMEHHAX, HO, NPHMEHAS ee,
clefyer MOMHHTh, YTO rasbl, NOJy4YaeMble TPH HCHAPEHKH MXMAKOCTH,
BpedHb! ANA 310poBbs J0el.

K cpeacteam, cnymamuM A0 AMKBHAALMH 10Xapa, OTHOCAT nepeHoc-
HBI€ PY4YHBIE OTHETYIUHTENH — [EHHbIE H YIVIEKHCNOTHBIE, 4 TaKKe Io-
JKApHLI HHBeHTapb (AOMBi, TOTOPLI, KOWMEI, MeCOK H Ip.).

88. CUCTEMbl HCKYCCTBEHHOIQO MMKPOKINTMMATA

Obwue ceefenns. CucTeMbl HCKYCCTBEHHOTO MHKDOK/IMMATA ApejHA3Ha-
YeHH JJf CO3JAaHHA HeOGXOAHMBIX TEMINEpPATYPHHX H (PHIHKO-XHMHYeC-
KHX NapaMeTpoB BO3AYXa B KHIHX H CAYKEOHHX CYROBLIX NOMEIIEHHAX,
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ofecneyuBas HaWJIy4lllHe YCNOBHA XKHU3HH H paloThl Jiofeil, a TaKKe Xxpa-
HEHHA Ha CYJHe NPOAYKTOB [THTaHHA M TPY30B.

Jlas co3fanua HEOOXOAMMOTO MHKPOK/IHMATA CAYHKAT CHCTEMEI OTOMAE~
HHA, BEHTHJALUMH, KOHAHIHOHHPOBAHHA BO3AYXa H OXJAXKIEHHA.

Cuctemnt oTonaeHus. BoasiHble, napoBue, BO3AYIIHBE CHCTEMBI OTOIl-
JIeHHA CAYXKAT ANf NOAJREPIKAHHA ONpelelieHHOH MOJOKHTENbHOH Temne-
PATYpbl B CYJOBHIX NOMELEHHAX B X0OJ0JHOe BpeMs Toja.

B cucmeme go0nn020 omonAeHus TENJIOHOCHTeNeM ABNSETCA BOAA, Ha-
rperas jo teMmnepatrypnl 80—90° C, KoTopas UHPKYJAHpYET no TpySomnpo-
BOJAM H 4epe3 HarpeBaTelbHblie npufopnl {Ipelkn) OTA2eT TEMJAOTY OK-
pyxawonteMy Bo3gyXy. LIHpKynauus Boabl B CHCTEMe MOKET ObITh €CTecT-
BEeHHOH W MpHHYJAHTeNbHOH. B mepBoM ciyuae oxnamieHHas B CHCTEMe
BOAA BbHITECHSIET H3 BOAOTPeiHOro KOTJa ropauyio BoAy, KOTOpas IOAHH-
MaeTcs B paclUHpHUTENbHLIL 6aK H OTTYAA pacTeKkaercs no cucreme. Bo Bro-
poM cryvae ropsauas BoJa NPOKaYMBAEeTCA UYepe3 CHCTeMY UHPKYJIAUHOH-
HBIM HACOCOM.

CucreMa BOAAHOrO OTONEHHA Grarodapa GoAblIOH aKKYMYASUUM Ten™
JAOTHl CO3/laeT YCTOHUHBHIH TersioBofl pemHM B IOMelleHHAX, BPOCTA B
H3TOTOBJEHHH W 3KCIJIYATAlHH, GE30MaCHA B NOXAPHOM OTHOUIEHHH, Ojl-
HAKO 3JIEMEHTH ee HMelOT GOJbIIYI0 Macey.

K ocHoBHbM y3/1aM CHCTeMbl BOAAHOTO OTOMJEHHA OTHOCATCH BOJOC-
rpefnnlil Kotey, TpyGONpOBON, TPENKH, LHPKYIANUOHHLIA HAcOC ¥ pac-
wupHTenbHulfl Gak. BomorpellHulit KoTen CAYKHT N8 cHaGKeHHHA CHC-
TeMbt OTORJIEHHS ropsAYeil Bolok. opAuyio BOAY AONYYAIOT TaKXKe B yTH-
JH3AUHOHHBIX KOTIAX, HCROAB3YIOWMHX TEMJAOTY OTpaGOTaBIIHX Ta30B
rJaBHHIX JIBHraTesiedl, Ha MapoxojaX — B NMapOBHIX BOJAOHArpeBaTeNfiX.
HHoraa ropauyio sBofy OepyT U3 3aMKHYTOH CHCTeMbl OXNAMAECHHA JABHra-
TeNd.

Ha somousmemarominx cygax TpyGOTNpoBOJ BOAAHOTO OTONJEHHS
H3TOTOBJASIOT U3 CTANBHEIX BORorasonpoBoanbix Tpyd, Ha CIIK u CBI1 —
H3 ANIOMHHHEBOro CIjiaBa.

CHeTema BOASHOTO OTOMJIEHHMS MOXeET ObTh OLHOTPYOHOH, Korja rops-
yan # orpaboTaBmas BoLa UHPKYJAHPYeT no oiuomy TpyGonposoiy, u
JIBYXTPYOHOM, Korja ropsavasi Boja NOABOAMTCA N0 ofROMY TpyGonposoay,
a otpafotaBwas — OTBOJAMTCA MO Apyromy TpySonposoxy. Hduamerp
TPYG OnpeiefsieTCH PACUeTOM H3 YCJAOBHMA 3aJaHHOR CKOPOCTH IBHIKEHHSH
BOAK B CHCTEME,

Cucmemod napoeozo omonaenus paspewaercs o6GODPYAOBATH TOJNBKO
XO3AACTBEHHbIe H OBITOBbIE CYAOBHE NoMellleHHd. B kauecTse TensmoHOCH-
Teis MCMOMb3YIOT CYXOff HachllleHHBI map Temmepatypoit 120--130°C
u AaBneHueM 3 - 10° [Ta, nonyuaemuiit 8 napoBwix Kotiax. [lap, npoxonas
yepe3 rpesikH, OTAaeT CBOI0 TeJOTY BO3AYXY W KoHAeHcHpyeTca. [lpH na-
pPOBOM OTOMNJIEHHH CYAOBHIX MoMellieAnil obecnieunsaercsl HX Gosee GHCTPLIE
0GOTPEB MO CPABHEHHIO ¢ BOAAHKIM oTonAeHHeM. OHAKO IPHTrOpaHue NbTH
Ha rpeNKax BCJAENCTBHE BHICOKON TeMmepaTyphi napa M Co3jaBaeMblit IpH
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Puc. 13!, OnHonposoanas cHCTEMAa NMApOBOTO OTOMJEHHA:

{ — naposoit koven; 2, /M, f6 — TpyGoupoRronn; J,  — PEAYKUHOHHBE o npesoXpPaHUTENbRbIR
KAGOAHB 5 — cenapatop; 6 — PACOPeAEAHTENBNAA KopolbKia; 7 — OTOMHTENBHAS Mar#cTpankb; &,
10, 13 — Knanasw; 9 — rpedkH; /2 — KOHZEHCATHAA KopolKa; J4 — KOHLEHCATGOTBOAMHK, 15—
TemALIA AWHK

padoTe iIyM OrpaHHYHBAIOT TIPHMEHeHHe Ha CyJaX CHCTeMBbI [1apOBOro OTOf-
NeHns.

OCHOBHBIM 3J1eMeHTOM cucTeMbt (prc. 131) #BNA€TCH mapoBOH KoTe/.
[Map u3 kotaa no TpyGonpoBofy 2 yepe3 PeAYKUHOHHBIH H NpelOXpaHH-
Te/bHbIH KAaNaHe NOCTYNAeT B Cenaparop, Ike NPOHCXOAHT ero OCYILEeHHEe.
PenyKuHOHHBIA KJalaH CHHXaeT JaBJeHHe napa, NocTyNHBILEro M3 KOT-
Aa, 1o pabouero suavenus. [IpenoxpanuTespuplit KNanax nperoTBpaIlaeT
AOBLINIeRHe aBAeHHA Kapa Gojlee JOMYCTHMOFO B C/lyyae BBIXOAA U3 CTpOA
pelyKilMoHHOro Kaamaxa. Majiuumku napa npu TOBbILIEHHH J3BJAEHHS
CTPABJIHBAIOTCS. M3 CHCTeMbl Yepe3 MPeOXPAHHMTENBHBIA KNanaH B aTtMoc-
depy WIH B TeAblil ALHK, NpelHA3HAuYeHHBI AAs cGopa Konjexcara.
Ocyuwiennpiit ap mponycKaeTcsi B pacmipefieIKTeNbHYI0 KOPOOKY, OTKYRa
pacnpefensieTcsi Mo TPyGONPOBOJAM OTOMHMTENBLHOH MAarCHCTPANH.

[Map, nocTynueiuHi B rPpeNKH, HaCTHYHO KOHJEHCHPYETCH, H CMeCh ero
¢ KOHAGHCATOM Yepe3s KOHIEHCATHYIO KOpoOKY K Janee uepes kiaanan [3
MOCTY[aeT B KOHJEHCATOOTBOJUHK H OTBOZHTCA B Temawlii smux. Tloctyn-
Jenke Napa B FPenkH peryiupyercs kjianasamu &, a BHIXOJ napa H3 rpesi-
KH — Kaanauamu 10. Jins orBoka napa 3a GopT cayxuT TpyGonposon /7.

PaccmorpenHas cHCTeMa 11apOBOTO OTONAEHHSA, BHIONHEHHAA MO ORHO-
ApoBofHoit cxeMe, o Macce Ha 25-—-30% Jerye JBYXNPOBOJHbLIX. Onnaxo
HarpeBaTe/ibHas CHOCOGHOCTb TPEOK NMPH NepBOH CXeMe 3HAYHTENbHO HH-
ke, yeM NPU ABYXOPOBOJAHON, BCAEACTBHE YBAAKHEHUA NAPa JBHKYIULHMCH
BMECTE ¢ HHM KOHAEHCATOM.

TpyGonpoBoj NapoBoOro OTOMIEHHS BHIOJHSIOT M3 GECIIOBHBIX CTallb-
HBIX TPY6; apMarypa MOXeT OITb CTalbHOM HAM GPOH30BOH.

B cucmeme 60304uin0c0 0MonaeRua TENJIOHOCHTENEM ABJARETCA BO3AYX,
KOTOpHI MoflaeTcs B oforpeBaeMoe NOMELIEHHe NPelBAPHTENBLHO AoAOTpe-
ThiM npHMepHO Ao 40 °C B crienHaibHBIX Tenaoo0MeHHbIX annapaTax, Hasbt-
BaeMHX KalopHbepamu.
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CHcTeMa BO3AYIIHOTO OTONJIEHHA MOMET ObiTh (€3 peuHpPKYJAALHA H C
UUpKY/ALHMeid Bo3ayxa. B nepBoM caydae cUCTEMbB BO3AYIBHOIO OTONJIEHHSA
H BEHTHJIALHH COBMEILEHBl H B MOMEIIEHHE NOCTYNAeT CBeXKMH [OAOTperhil
BO3AyX. Bo BTOpOM cilydae OCYLIECTBAAETCH BHYTPEHHAA LHPKYIALUMA
BO3/lyXa ofiorpeBaeMoro NOMELIEHHA udepe3 Bo3AyXonoporpesartenu. Ilo-
cneaHAn cucreMa GoJiee IKCHOMHYHA.

B BozayxomnogorpesaTensix BO3LyX NojJorpeBaeTcs ropsdedl Bogoii, na-
poM HAH 3JeKTpHuecTBOM. CBexufi BO3LyX 4Yepe3 BEHTHJIALHOHHEIE TO-
JIOBKH HATHETAeTCd IEKTPOBEHTHJISTOPOM B BO3AYXOMOJOrpeBaTeNb, MO
Tpy6aM KOTODOFO LHMPKYJAHPYEeT nap WM ropAYas Boja. Harperpiii
BO3AYX Yepe3 BO3AyXopacnpejeanteqb NO TPyGoNPOBOAAM NOABOAHTCH
B Katotbl. [TocTynnerne B oborpepaemoe MoMeleRHe NOLOrPETOro BO3AYXa
peryJupyercs NpH NOMOMLH WHGEpPOB (3aCNOHOK), YCTAHOBJEHHBIX HA IIPH-
eMHBX BO3AYXONpOBOAAX.

B HEXOTOpHIX CHCTeMaX BO3AYIMHOFO OTONNIEHHA OKOHUATENBHHI Io-
AOTPEB BO3YXa MOMXET OCYUIECTBARTHCA KaJopHbepamMH, YCTaHOBJEHHBI-
MH HENOCPeACTREHHO B oGorpeBaeMoM NoMelieHHH. Peryaupyior oromienne
MOCPEACTBOM PeryJHpOBOMHOIC KJaNana, OTPaHHYHBAIILETO NOTOK Tops-
Yedi BOAW uepe3 Kanopudep.

CucTeMbt BeHTHASUKH. BeRTHAAUMA HeoOXOAHMA A5 NOCTOAHHON HAH
NePHOAHYECKOIl CMEHBEI BO3lYyXa B CYJAOBHIX NoMemeHuAX. CyloByI0 BeH-
TUJSILKIO Pa3AeNsioT Ha MCKYCCTBEHHYIO H ecTecTBeHnyio. B nekoTopbix
CYJAOBHIX NOMEMIEHHAX MOXKET ObITb NPHMeHEeHa CJHOBPEMEHHO eCTeCTBeH-
Had M HCKYCCTBEHHAS BEHTH/JIALYA, Ha3blBaeMasi CMeLLaHHOH.

[pr uckycomsennol sepmusfyuy CMeHa BO3JYyXa B NOMEIBEHHAX OCY-
{ECTBAACTCA C IOMOIULIO BEHTHAATOPOR, a npu ecmectmsenHoid — 6naro-
Aapst pasHOCTH IOTHOCTH TEMAOT0 H XOJORHOTO BO3AYXA HAH KCNOJb-
30BaHHS BeTPOBOTC Hanopa, of6pa3yeMOrc NPH ABHMKEHHH CYAHA.

[To xapakTepy peficTBHA cyAOBast BEHTHAALIMS ObiBaeT Tpex BHAOB:
NPUTOUHAA, BLITAXHAA M KOMOHHKPOBaHHAaA (NPHTOYHO-BBITAXNKHASA).
TIpn npHTOYHO! BEHTHIAUMH B NOMELEHHE NOJAETCSt CBEXKHIl BO3AYX ye-
pe3 MPHTOUHLIH BEeHTHASUHOHKELIH KaHal. B peaynbraTe B NMOMEIIEHHH CO-
3flaeTcd HEKOTOPHIi MoAnop Bo3AyXa, UTo ofeCnedHBAaeT BHIXOX M3 TOMe-
leHHfl 3arpsa3HeHHOro BO3JAYyXa uYepe3 BHLITAKHCH KaHan.

flpumounas senmunsyus moxer paboTarb Gharojaps pasHOCTH TeM-
nepatyp HapymHOTO BO3JyXa M B NOMellledud. Ecau B NoMelleHHH ycTa-
HOBHMTH JBa BEHTHJALHOHHBIX KaHala (BHH3Y — NPUTOUHBIA, HAaBepXy —
BLITAXHON), TO BEHTHARIHA Oyjer paGoTath A0 TeX MOP, MOKA COXPaHHT-
csl pa3HHLA TEMMEPATYP HAPYKHOro H BHYTPEHHETO BO3AyXa.

Tlpu epimancnod genmusyuu 3arpA3HEHHBI BO3XYX OTCACHBAETCH
BeHTH/IATOPAMH, TIPH 3TOM CO3JaeTCfl pa3peeHHe, BCAELCTBHE YETO B MO~
MellleHHe TIOCTYNaeT CBeXHH BO3RYX.

Kombunuposannyio senmursyuw {puc. 132) npHMeHSIOT B NOMEIEHHAX,
rze HeoOXOIHM MHOTOKDATHBIH OOGMEH BO3/yXa, HanpuMep, B MalUIMHHOM
otTaenenk#. [IpATOK cBexxero Bosgyxa ofecrmeyHBaeTcd 4Yepe3 BeHTHMA-
LHOHHYIO PeIETKY H BAYBHBIM LEHTPOOEIKHEIM BEHTHJIATOPOM. BhITAXKKa
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BO31yXa M3 MAUIHHHOTO OTAEICHHA H NOMELleHHA KM3eJb-reHeparopa ocy-
IECTBARETCS OCEBbIMH BEHTHJIATOPAMH, €CTECTBEHHAas BLITAKKA BO3LY-
X3 U3 MALIHHHOIO OTAL/ICHHS — 4epe3 BeHTHJISIMOHHLIe OTBEPCTHS (asib-
wrpy6ei. Ceexuii BO3LyX B NOMellexue Au3elib-TeHEpaTopa MOCTYNaeT
qepe3 MPHTOYHLIE KAaHAMLL.

O6mecynoBoil BeHTHAAUHEH OGOPYAYIOT KHJIBIE, CAYKEOHBIE M OLITO-
Bule nomeuleHHs. [lofaua cBexero BO3AYXa B KalOTH OCYLIECTBJIAETCH de-
pes MarHcTpajibHble BeHTH/ISALLMOHHBIE KaHalsl, NPOJOXKEHHbE B KOPHJO-
pax. Beixop Bo3syXa M3 KaiOT POHCXOAHT uepe3 ABepHBIE pemieTKH (xa-
03H). BeHTHAALHOHHBIE KAHANB BLIIOJHAIOT U3 TOHKOJHCTOBON OLMEH-
KOBAHHOH CTANH OOBLIYHO NMPAMOYTONLHOTO CEUEHMS.

CncTema KOHAHLHOHHPOBAHHA BO3gyxa. CHCTeMa CJYXKMT IA5 co3ja-
HHA HAWIYYWIHX YCIOBHI OGHTAZEMOCTH B KUAKX M CAYXKeOHHX NoMelle-
HHAX B Ni0Goe BpeMs rofa Graroaaps mnojave B HHX BO3AyXa, napaMerphl
KoToporo oTrseuaioT TpefoBanusiM Komdopra. Ha HeKoTophIX pedHBIX nac-
caxupckux cyaax («Makcum lopbxaii», «Coserckan Poccusi» M Ap.) cue-
TEMbl BEHTHJIAUHH H OTOMJIEHHA 3aMEHAeT CHCTeMa KOHAHIMOHHPOBAHHS
BO3AYXa, B KOTOPOH MNPOHCXOAWT KOMILIeKCHas o6paoTKa HapyXKHOro
BO3[yXa — OYHCTKA, OCYHIEHHE WIH YBJaXKHEHHE, TIOACIPEB WIH OXJaX-
Aende. B Tenjiple MecAnn HaBHTAUMH BOSAYX OXNAMAAIOT H OCYWAWT, a B
XOJIO/\HBIE — HATPEBAT K YBJAAKHAOT. KompOpPTHHIMH NapamerpamMu
BO3YXa B JKHABIX TNOMEULEHHAX CYMTAIOTCH Temiepatypa 22—24 °C,
OTHOCHTe/IbHAN BJaKHOCTL 50—60%.

AN

Jng

[

/N ]

i)

i<

Puc. 132, CxeMa BEHTHAAUHHK MAIUHHHOTO OTACJCHHA!

! — npHtouRMe KaHANM; 2 — AH3eAb-TEHEPATOPHAA BMTODOAKE; 3 — GCesbie BEHTHJAATOPM; 4 =
BeHTHAAUROHHNIE OTBEPCTHA] § — HEHTPOGEXKHMR  BEHTHANTOD; 6 — BeHTWIAUMORHAA  peileTKa
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Puc. 133. ChcteMa KOHAHUHOHHPOBAHHSA BO3ZyXa:

I -~ npaTounkil fednextop; 2 — pAALTp: § — ocyuHTeAs; { — Tpexxocaonoll wpaw; 5 & — KanopH-
epnl; 7« YBUAKHEHTENL, § — BeHTHAATOP; 9 — CYAOBOe NOMeuleHHe; J0 — BHITAXHoe ycTpolicTBo

PaGoraer cucreMa cieaywouiiM obpasoM (puc. 133). Hapyxuauifi Ba3-
AYX 4depe3 npuTodnntit jeprexTop Nocrynaer B GUABLTP, TA€ OUHINAETCHA OT
HbUIH M Kanenb BoAH. 3aT€M B OCYIIHTENEe BO3LYX OCBOSOMAAETCH OT H3-
Jumde#t Biari. B XoJoxHoe BpeMs rofia OCYIUIEHHbIF BO3AYX Yepes Tpex-
XOloBOH KpaH HanpaBiasieTcsi B Kanopugep, Ie noforpesaercs A0 Heo-
XoAuMoil TeMrnepaTrypsl ropadefl Bofofi, MapoM MM 3IEKTPHYECTBOM.

B xapkoe BpeMs rofa BO3AYX B KaJopudepe oxJakiaior jo Tpebye-
MOH TeMmneparypet 3a60pPTHOM BOIOH MNH TPH TIOMONIH CnelHaNbHOH ped-
PHXXEPATOPHOH YCTAHOBKH,

[Tocie HarpeBa BO3AyX MOCTYNAaeT B VBIAXHHTENb, TAie HACHILAETCH
BJaroit 1o 3aJaHHbIX Mpeleios, a 3aTeM BeHTH/IATOPOM HarHeraercs B Cy-
Jdosoe momenleHHe. OTpaboTaHHLIl BO3AYX M3 MOMELEHHA OTCACHIBACTCS
Yepes BLITAXKHOE YCTPOHCTBO.

Cucrembl oxnaxpenus. CucreMa npefHa3HayeHa A8 CO3AaHHA B cy-
JAOBBIX NOMEILEHHAX, B KOTOPBHIX XPAaHATCH CKOPONOPTALIHECH NPOAYKTEHI,
HH3KMX Temnepatyp. Jna sdxpekTHBHOrO OXNaxaeHHs NPOBH3MOHHEIX
Kamep KPYNHEIX NacCca’kHPCKHX CYAOB, a TaKXKe FPY3OBHIX TPIOMOB pedp-
HepaTopoB NPHMEHAIOT CNEIHAJbHbE XOJOMHJIBHEE YCTaHOBKH, BeIpaba-
THBawIIHe Xojod. B nomemennn, roe HeofXoauMo OXJNAIMTh BO3AYX,
ycTtaHapanBawT Gataped, K KOTOPBIM NOABORUTCH XJalareHT.

[pumenseMble ra cyAax chreTeMsl OXMaXKAEHHA NOAPA3AEAAIOT Ha cle-
AyiolnHe: HenocpeACTBEHHOTO OXJAXAEHHA, PACCOALHYIO, BO3AYIHHYI0 H
CMeIaHHYIO,

Hpu cucmeme nenocpedcmeennozo oxaancdenus XONOJUNLHbE 6aTapeH,
YCTaHOBJAEHHble B OX/NAXA2eMOM NOMeIleHHH, OAHOBpeMeHHO ABJAITCH
HenaputensMu, XJajareHT B XOJOAHMBHEIX Gatapeax Hcnapaercs H NpH
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3TOM oTOHpaer TENJOTY OT OKpYyXKalolllero Bo3AyXa nomelieHns. B kavecr
Be XJaJareHTa B CYHZOBHIX XOJIOOWJIBHBEIX YCTAHOBKZX HCMOJL3YIOT (peoH
HJH aMMHaK, HMelollie HH3KHe TeMnepaTyphl KHNeHHs.

CHcreMa ¢ HeTlocpelCTBEHHHIM OXJaXKAeHHeM TpocTa NG yCTpoficTBy,
HMeeT MaJyH) Maccy XoJoOWILHOH YCTaHOBKH, OZHAKO BO3MOMKHA YTeuKa
XJlafiaredTa B Kamepsl H TPIOMBI C TIPOLYKTaMH.

B paccoavnod cucmeme paccon (06HYHO pacTBOp coMeR KaJbLiHA)
OXJIaKRaeTCH B HCMApHTesNe KHNALIHM XJAJareHTOM H MOJaeTcsi HacocoM
B HaTapeH, YCTaHOBJCHHble B OXJakKJaeMoM NOMeIleHHH.

B cucmesmax so3dyunoeo oxaaxclenus 8 TPIOM TIOAaeTcA BeHTHAATOPOM
OXNaXIeHHBIl B CNEUHANLHBX BO3AYyX0OXJAalHTeNaX Bosayx. OOmeH Bo3-
AyXa NO3BOJIAET NMOHIKATHD B NMOMELIEHHH TeMIepaTypy.

Ipn cmewannod cucmeme oxaamoerus B OXNAXKAIEMOM IOMelEHHH
YCTaHaB/HBAIOT pacco/bHble GaTapeH H NOABORAT KaHafbl [ifA MoAadH
OXJaXKAEHHOTO BO3AYXA.

§9. CNEUMANBHBIE CUCTEMBI TAHKEPOB

Hnn obecneyeHns NpHeMa H BLIKAYHBAHHA HePTENPOXYKTOB, OYHCTKH
TAKKOB OT OCTaTKa rpy3a HedreHaJaHBHbLIE cyla o0OPYAYIOT ClleLHA I bHBIMH
CHCTEMaMH: TPY30BOH, 3aUMCTHOH, ra300TBOIHON, NoJorpeBa BA3KHX Hed-
TeNPOAYKTOB H MOHKH TPY30BHX TaHKOB. K 3THM cHcTeMaMm mpeibaBASIOT
NOBbIHeHHBIe TpefoBaHHA B OTHOIEHHH NOXAapHOH 6e30nacHoCTH M ycTpa-
HeHWs RO3MOXKHOTO 3arpsizHeHHs BONOEMOB HedTenmponyKTaMH.

Ipyscean u sauucmnan cucmems TAHKepa CyXaT INA TNpHEMa, pacipe:
JefleHHs] 10 TaHKaM, BHIFPY3KH H yJaJleHHs OCTAaTKOB HedTenpoAayKToB
Ha rankepe rpysonoawsemaoctbio 5000 T rpys paaMeuJ.aeTCH B [2 TaHkax
BOCEMH CPEJHHX H vernipeX GopToBHIX (pHc. 134).

[MpueM HedTenpPOAYKTOB OCYILECTBJAETCA H3 GeperoBblX eMKocTell ca
MOTEKOM 10 npHeMHoMY TpyGonposoay 14. [1pu stoM Geperosoit Tpy6Gonpo
BOJL COENHHSAOT C CYAOBbIM HPHEMHBIM TPYGONPOBOIOM THOXHMMH iLIaHra
MH.

BriKayHBaloT TPy3 rpy3oBHMH Hacocamu I H3 TaHkoB VI u VIl e
pe3 pasgaTouHb TpyGonpoBoa 13, pacnonoientbld Ha nany6e. [pysoBbr
HacoChl MOTYT OHITh BKJIOUEHH B CHCTEMY KaK NapajijelbHo, TaK K Moche
IoBarenbho. Ilpu napannenwHoit paGote HacocoB AOJKHE SbITh OTKPHITE
kauikers 6, 9, 11 u 12, a npa nociefoBateNbHON — KAHHKeTH 6, 3 )
12 unu 9, 5 w 11. Mexny npreMHBIMH TPyGaMH IPY30BBIX HACOCOB yCTa
HOBJIEHA NepeMbiyKa ¢ Pa3coOUINTeNbHEIM KIHHKeTOM 4,

OcTaTRH Tpy30B H3 TAHKOB OTKaYHBAIOT 3a4HCTHHIM NOPIIHEBHIM Hacc
com 2. Tlpu ero pabore xauukersl 7, 8§ u 10 orkpuBatorcsa. Hust cGop
OCTATKOB HedTenpoAyKTOB B KOpMOBOR wactu tankos VII n VIII penaw
CleLHaJbHBE KOMOMUB, B KOTODHIX YCTAHABJAHBAIOT NPHEMHHKH 33YHCI
HOH cHCTeMhl.
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Pue. 134. I'pysomas u 3audcTHa® KAHHKETHLIC CHCTEMB TaHKepa:

J=XIT —Tauku; [, 2 — rpysoBoll H 3aYUCTHOM HACOCH; I—I2 — KAHHKeTH: 13, [4 — rpyGonpo-
BOABI

HacocHoe oTeneHne pacnofoXeHo 3a nonepeuHoil Kopmosoil nepeop-
KOI. SVIEKTPOIABHTATEMH TPY30BLIX H 3aUHCTHBIX HACOCOB B UENAX MoXKap-
Ho#t Ge3onacHOCTH BHIHECEHB! B MAIHHHOE OTJe/NeHHe H OTAeReHH OT HACo-
COB rasoHenpoHHIaeMo#l nepeboproil.

Tasocomeoduas cucmema NpelHasHaueHa AAA YAajdeHHA MapoB HedTe-
NPOAYKTOB M3 TPY30BHIX TAaHKOB B aTMochepy H HCKIIOYAeT co3faHHe B
TAHKAX KaK H3OLITOUHOrO JABJIEHHS, TaK H Da3pexeHud. [ az00TBOAHLIE
TpyGbl BHIXOZAT H3 HAMBHICIIHX TOMeK Kaxiaoro taHka. BriXonHoH Koxel
3THX TpyO oGOpPyAylOT OrHeBHIMH MpefoXpaHHTeAAMH, KOTOpble NpensT-
CTBYIOT pacnpocTpaHeHHIO OTHA H3 TaHKa NMpk noxape. Ha rasoorsoambix
Tpybax, BHIBElicHHHX H3 TAHKOB, YCTaHaBJAHBAlOT TaK Ha3biBaemble IbiXa-
TeibHBIE KJIanaHbl, yepes KoTopble NapH HeTenpolyKTOB CTPaBAHBAIOTCH
B at™ochepy. Hanuumue parixateMbHBEIX KIalaHOB YMeHBIIAeT HcenapeHHe
He(pTelPOLYKTOB H TEM CaMbiM CNIOCOOCTBYET HX coXpaHeHH0. Bo BpeMms ne-
perpysouHslx oflepaliii AbIXaTejbHLle KJallaHbl 3aKpbiBaIOT.

Cucmema noGozpesa easkux Hegpmenpodyxmos NpeJHa3HayeHa Ay cHR-
JKeHHsl BRASKOCTH TAMeNTHX HedTeNpoAYKTOB W ofecheueHHs HX BhIKayH-
BaHKA H3 TaHKOB rpy3obniMH HacocaMH. Ha peunnix TaHkepax pacnpo-
CTpaHeHb! 3MeeBHKoOBHE Aogorpeeatean (puc. 135). B HuxHeit dactd rpy-
30BbIX TAHKOB YCTaHaBJHBAIOT 3MEEBHKH CHCTEMB! [0J0rpesa, H3roToBMAEH-
Hble H3 CTaJMbHBIX GectloBHBIX TPY6. K 3MeeBHKaM OT KOTJa HOABOAUTCA
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Puc. 135. CHeTeMa napoBoro nogorpesa TaHKepa:

! — KOHAEHCATOOTBONYHK; 2 -— aMeepdKM; J, 5§ -~ tpyGonpoBoAN OTBOAA KOHLEHCATAa B TENAMWA
ALHK # 33 6opt; 4 — rpySonposos noflayH napa OoT KOTAA

nap. OGpasyiouufica KoHAeHCAT OTBOAHTCA B Temblfi AuWMK. [Ipu ycra-
HOBKe 3MeeBHKOB HOJOTPeBaTedsd NpelycMOTpeHbl CBOGOAHBIA CTOK KOH-
IeHcata, a4 TakKe HoJIHOE ero yhajdeHHe [pH HepaGoTalollieM nojorpesare-
Jqe. Jlna ofecnedenua yeroiluupofi paGorhl cHCTeMBl NoJorpesa NnpenycMor-
peHo TaKKe NepHOAHYECKoe yAaldeHHe KOHAeHcaTa H3 TPy0 myreM npoay-
BAHHA MX cXKaThiM BO3AyXoM. [IpoRyBaHHe KaXRoro TaHka BeleTcHd B OT-
JeTbHOCTH, MO3ITOMY BCe 3MEEBHKH HMEOT PA30GIUIHTENBHBIE KIANAHBLI,

Cucmema MoKy 2py3086iX MAHKOS CHYHKUT A yIaleHUs OCTaTKa
HetdTeNPOAYKTOB, NPHAHNWHX K HaGopy u oOmHBKe BHYTpH TaHKoB. He-
06X0AHMOCTb TAKOH OMHCTKH BO3HHKAaeT NpPH cMeHe copTa NepeBO3HMBIX
HeTenpoAYKTOR (IpH cMeHe copTa Ha GoJiee CBeTaH), a TaKike nepel
PEMOHTHBIMH paboTaMHu.

Bee pabotsl N0 3a4KCTKe ¥ MOHKe PeYHBIX TAHKEPOB BHINOJHAIOT T/ia-
ByuHe 3aYHCTHBIE cTAHIHH. B KauecTBe MOMIHKX cpeicTB NPHMEHAIOT PACT-
BOpHTeH U 3Myabcki. Ha TaHkepaXx uMetoTcs nanyGHble rOPJOBHHEBL JHa-
merpoM 300—400 MM a8 BBOAa B TAHKH CNELHAJNBHLIX MOSUHBIX MAIlHH.

JOns yraneHua paBuMHE H TPA3H Ha JHHIIE NocAe MPOMEIBKH TaHKa
NJaByuHe CTAHLHH HMMEIOT MHEeBMOTPAHCTIOPTEPHYIO ycTaHOBKY. OHa mpen-
crapasfer coGofl NMAPOCTPYHHBI 3MKeKTOp ¢ NPHEeMHEIMH [IJTAHraMH, Ye-
pe3 HAKOHEYHUKH KOTOPHX 3aCACHIBAIOTCA OCTATKH PXaBUHHBI H T'PA3H.
OnHako TeXHOMOrHA 3aYHCTKH TaHKepOB MOKa HecoBeplueHHa H TPYAOeM-
Ka, 4YTO [IPHBOAHKT K 3HAYHTC/ABHLIM HPOCTOAM CYA0B.

KonTpoasHue ponpocsl H 3afanns

1. HasoeuTe obuiecyloBnie K CneuHaJbHEE CHCTEMH.

2. [ne nMpHMeHAOT WTYUepHO-TOPUOBLIE COEAHHEHHA?

3. Kax no HasHaweHHI0 NMOXPasAeNAOT CYAOBYI0 TPYOONPOBOLHYIO apMaTypy?

4, lna xakux ueneli npeanasHaueHa GaNJacTHad CHCTeMa?

5. Kakyio poab B cHCTeMax BOZONOATOTOBKH HTPAlOT O30HATOPHBIE CTAHIHH TH-
na «O30H»?

6. Kakne cpeacrsa noxapoTylUeHHS WMEIOTCA Ha CYAAX [PH TOPEeHHH HedTe-
npoAyKroe?
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7. [losicHnTe nNpHHUHN AeHiCTBHA CHCTEME KOHJHLHOHHPOBAHHA BO3AYXa.
8. Hasoeute cneuHaAbHBE CHCTEMBl TaHKepa.
9, TloacHHTe poab rasoOTBOAHON CHCTEMH TaHKepa.

Fnasa XV
OYHCTKA CTOYHDbIX M HEDPTECOAEPHALLMX BOA

90. OBECNEYEHME OXPAHLI BOAHLIX BACCEMHOB

Ips skcnsnyatauun cyaHa o6pasyioTcst 3arpsisHeHUA B OCHOBHOM Tpex
BujoB: HedrecoldepXaliie (noacialeBbie K JibAJbHBIE) BOJBl, CTOYHBE
(MHTLeBHE, (peKaNbHBIE, XO3AACTBEHHO-GLITOBLIE) BOMB, CYXOH MYyCop M
nauilieBble oTXoAN. COpoc cynoBHIX 3arpa3nenuil B OTKPHITbie BOROEME! Ha-
HOCHT HeBOCTOJHHMMBIA yilepG npHpofe. B cBf3H ¢ 3THM cyZoBJajeblibl
OCYIECTBJAAKT KPYNHbIe MePONIPHATHA N0 cOopy H YTHJAH3AUHH 3arpfs-
HeHHHA BeeX BHIOB, 06pa3ylLIHXCA HA CyJaXx B Mpolecce SKCNAyaTalHH.

bonbuloe KojiHyecTso 3arpsA3HedHil HaKanJiuBaeTcs Ha KpYNHBIX mac-
CaMHPCKHX CYAaX, nosroMmy yxe B 60-e roapl Muapeudnorom PCOCP 6ui-
Mg BBefeHa cxeMa cO6opa CTOUHLIX BOA H CYXOro Mycopa C cyios TenjoXo-
Jamy-cOopiukamu np. 354 ¢ nocnedyoliell Repeladeil Ha crelBaNH3N-
pPOBaHHbIE MPHYATH.

B kpynubiX noprax, rie oHOBpPEeMEHHO CKaNJIHBaeTcsi GOMNbLIoE YHCIO
cyJoB, cyAa-cOOPIIHKH H cheliHajbHble NPHYaJbhl He B COCTOAAHHH CIpa-
BHTLCA ¢ BPHEMKol CTOYHBIX BoA. B 5TOM ciiyyae npuMeHsIOT caMoXoiHbie
H HeCaMOXOJAHEIE CYJa KOMIVIeKcHO!H nepepabotKy OTXON0B, NPpHEHHMAIOIIHE
H ofpabaThiBaloliyie 3arpA3HeHHA BCeX BHIOB,

Kpynsbie TpaHcnopTHEIE CYAA H MacCaXKHPCKHE TEMIOXOAb OCHAUIAIOT
ABTOHOMHBLIMH BOJOCXP@HHBIMH YCTaHOBKamH, ofecnedHBAOWHMH He0o0X0-
AAMYI0 Aas c6poca B BojoeM rAYOHHY OYMCTKH M CTelleHb ofe33apakuBa-
HHS CTOYHBIX H HedTecONepiKamlux BoOI.

B cooTBeTcTBHH ¢ TpeGOBAHHAMH KOHTDOJHPYIOILHX OPraHoB F1yOHHA

OYHCTKH M 00e33apaXKHBAHHS CTOYHBLIX BOJ ONpelesisercs CJelyIOUtHMH
. TIapaMeTpaMHi:

BIIKs (cozmepkanue xucaopoaz B sone He memee 5 ¢cyr) . . . 50 mr/x
Bapewentpne pemecrsz . . . . . . . . . . . B0 wmrfa
Konu-nuaexe (cogepixanne 8 Boje KMUIEYHHX NaNOYeK) . 1000

Ocratounmii xa0p . .o -« « .+« . L5wra

B nacrodulee Bpems IJisi NacCaxHPCKHX CYAOB CepHAHO BBLITYCKAIOT
CTaHUMH NS OYHUCTKH H ob6e3sapaxuBaHHA CTOMHbIX Boj «CTok-150» M
«CTOK-10» MaKCHMa/JbHOA NPOUIBONHTENbHOCTHIO COOTBETCTBEHHO 150 M
10 M*/cyT, a TakXe YCTAHOBKH JJifi OUHCTKH HedTecofiepikaliux BOA Ipo-
n3soauTenbHocthio 1 —20 M¥/cyT.

Ha peunwix cyaax npaktTHUecKK MONHOCTLIO peleHa npoGiema, CBsi-
3aHHaA C NPEHOTBPAIUEHYUEM 3arpsi3HeHHs BOAHBIX OacceiiHoB Heprenmpo-
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Tabauua 11

Notpeé- | [1ponasoparestnocTs
Wucuaepatop "ot | mo omsoaam, |y o | dpoesta
HOCTD, cyana
KBt TBEPALIM l miaamy
0G-200 (Hopeerns) 9 60 45 2600 Ptig1
GS5-500 (Hopberns) 14 135 110 4300 Ky-065
SAVAT75/60 ([epmanun) 15 75 50 302
VTV-10 (Anonun) 1,9 i0 15 400 Pi105
CII-10 (CCCP «/leunnckas 1,5 10 — 1400 19610
Ky3HHUA»)
CI1-50 (CCCP «Jlennuckas 16 50 50 1600 —
KY3HHILAY)

AYKTAMH, COAEPMAMHMUCH B TIOACNAHEBLIX BOAAX MAWHHHBIX OTAeNeHHi.
Jlaa cBopa Hedrecofepalldx BOJ, HCMOAB3YIOT CAMOXOAHLIE cyAa-cGop-
IMKH, a TakKe Gapixu-ambapul. Co6paHnbie Hedrecopepikanlie BOAbl OYH-
AT Ha ChelHaNbHLIX NAaBYyYdX cTaHpuax.-Ilonyyernrle BTOpHUYHBIE
HeTeNpoIyKTH clJalT Ha Geperosblie Hedrebasml 1as  nocledylomes
nepepaGoTKH.

Cny6Guna o4HCTKY Hedrecofepialiux Boj Ha CTEUMANbHLIX CTAHIHAX
JOVHHA ObiTh HE GoJjee 5 MI/JI, 2 Ha ABTOHOMHEIX CYJOBBIX YCTAHOBKAX —
ue Gonee 10 mr/a.

BynKepoBKa CaMOXOAHRIX CYJCB C TOMJIHBOM M MacnoM NpOH3BOJHTCH
TOALKO 3AKPLITHIM CMOCOGoM depe3 YHHOHKLUMPOBAHHHE MPUCOEAHHHTENL-
Hble YCTPOMCTBA, HCKAOYAOMHE YTeuKy HedTenpoiyKToB.

Cyxoit Mycop H TBepAble NHIEBLlE OTXO/AB COOHPAIOT B YHHOHIKPOBAH-
Hule KOHTeliHepbl, KOTOpble CXAl0T Ha ChelRalbHbe HPHYAIB, OTKYAa
BLIBO3AIT Ha CBA/IKd HJIH B MECTa JJA CKHTAKHA.

KpynHsie naccaknpckue cyia o00pyAoBaHs NeyaMH-HHCHHEPATOPAMH.
B tabn. 11 npuBeaens XapakTepHCTHKH HCNOAL3YEMBIX HA PEYHHIX CYAAX
HHCHHepaTopoB. M3 Tabauubl BHAHO, YTO OHH 3HAWHTENbLHO pasiHYAIOTCA
KaK MO pasMepaM H TIPOM3BOAMTENLHOCTH, TAK K Mo norpebisemoil Monl-
HocTH. VIHCHHEpaTOpH BHIMYCKAKT ORHO- H JBYXKaMepHble, B HHX MOTryT
CHUTATBCS CYXOM MycOp, TBepAbe OTXOLEl W JKHAKKI 1wnam.

91. CYAOBBIE CTAHLIMM OUUCTKK CTOYHBIX BOL

Cranuuna «Crok-150 (puc. 136) npeacrapnsier coGofi arperar, CKOMIoO-
HOBaHHBI U3 Tpex 6JoxoB. O6opynoBaHue B KaxaoM G/OKe CMOHTHPOBA-
HO Ha OTAEJAbHOH pame,

O6paGoTKa CTOUHWX BOJ OCYLIECTBAsETCS ciaelywouuM obpasom. Ha
cynoBoii cGopHOAi LUCTePHBH CTOYHAfA BOAA Nojaercsd HA GUABTP TpyOo#
OUMCTKY. 3Jech OTAENSIOTCH KPYNMHHE 3arpa3HeHMs, KOTOPbE TIOTOKOM
CTOYHOM BOJEI OTBOXATCA Ha3al B CYAOBYIO cOOpHYI0 nucrepHy. M3 punsrpa
220



rpy6oii OYMCTKH BOAA MOCTYIIaeT B NPHEMHBI TaHK, OTKyJa HacocoM &
nofaeTcsi B cMecutenb [2, riae nepeMelIHBaeTCA C BO3AYXOM, NOCTYNAlO-
I[MM K3 CYyHOBOf MaruMcrpanu ckaroro po3gyxa. [ns ofecrneuenus Heol-
XOJHMOI'0 KOHTaKTa BO3AYyXa H CTOUHOH BOAH NPH NOBLILEHHOM XABJACHHK
CJIYKHUT HanmopHsldl TaHK. M3 3TOro TaHka HachlIUeHHas BO3XYXOM CTOYHAS
BOJA NOCTYIIAET B CMecHTeNb [I, rjle CMelIHBaeTCa C KoaryJsHToM (cep-
HOKHC/ABIM ANIOMHHHEM), MORaBaeMbIM K3 pacxoAHoro §aka HacocoM-jo-
3aTOPOM.

B duoTauHonHoM TanKe H3 CTOYHOH BOALI OTAEAAHTCS 3arpA3HEHHA H
BCILILIBAIOT HA [I0BEPXHOCTH BOAbl, o0pasys choil nmenwl. Hakonueuimecs
Ha MOBEPXHOCTH 3arpA3HeHHs CKPeOKOBLIM TPaHCHOPTEPOM YAaNfiorTcs
B ULI4MOBHI TAHK, OTKY/la 110 Mepe HAKONJeHHS wnaM HacocoM 9 c6pachl-
BaeTcd B CYIOBYK HUIAMOBYIO UHCTEPHY.

M3 duoranonnoro Tauka Bojga HacocoM {4 yepes 3KEKTOP NoAdercs
Ha OKOHYATeJNbHYID OMHCTKY B HanmopHul ¢uabTp. OCHOBHAaA 4acTb BOABI
A3 PuAbTPa HacocoM J7 mogaerca Ha ofie33apa:kKuBaHKe B KOHTAKTHLIE (CMe-
CHTE/bHBIE) YCTPOHCTBA, OTKyAa OuYHLIEeHHAs H ofe33apakeHHas Boja
cauBaeTcs 3a GopT.

[Tpoueccet OYHMCTKH H  00€334PaXKHBAHHA CTOYHOH BOAM CTAHLHH
«Ctok-150» aBTOMATH3KPOBAHBI, 34 UCKAIOUEHHEM OTIepalMil Mo YAaJeHHIo
IL1aMa H TIEPHOJHYECKHX NMPOMBIBOK HanopHoro ¢uabTpa. [as NpoMBIBKH
$HAbLTPA ApelycMoTpeHa CNellHaAbHAaA CHCTEMA ¢ nojauell 3abopTHoil BO-
Ibl B CYJ0BYI0 COOPHYIO HMCTEPHY,

OnHHM K3 BaXKHBIX 31€MEHTOB OOCNY)KUBAHHMA CTAHUHH ABJAAETCH TOA-
IOTOBKA DpACTBOpPa KOAaryafiHTa HeoOxojkMoi Kouuertpanud. OO6blUHO
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Puc. 136. CTannus oYHCTKH CTOYHHX BoA «CTok-150»

I — pacxoanuft G6ax; 2 — pacoc-nozatop; J, 7, 10, 13 — coOTBETCTBCHID GAOTAHOHHBL, WAAMO-
Boift, DpHeMHE! H ManopHRIN Tamkw; 4 — ckpeGroemit TpamcmopTuep: 5 — tpySonpoBoa cTouNOR
BOAH: § — $uaALTp rpyGolt ounctku; 8. 9, /4, 17 — macocw; S/, /2 — cmecHTenn;  J5 — 3KeKTOD;
16 —— wanopHu® QHALTD; 18 — KOHTAKTHOE (CMECHTeAnHOE) ycTpoicTBo
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Puc. 137. CraHills OYMCTKE CTOUHHX Boj <CToX-10:

I — HacocHl-§o3aTophl; 2, 4 — pe3epByaphl: 3 — CAHBHOE OTAEJEeHHe peaepByapa; 5, § — Kamepn
daoTalHE; 7 — Kamepa oTterolivBka; 8, § — waamocGoprrk; [0, I2 — wacoch;  [J — eMecHTeRs;
i3 — peteTKa; 4 — UHCTEPHH

ucnonbsyior 10—15%-HEi pacTBOp CepHOKHC/IOrO AJIOMHHHUS, IS NDH
rorosaesua Koroporo 5—I10 Kr cyxoro BewecTtBa passoasar 25—30 a1 Bo-
Abl.

EmkocTh 444 NpUroToBieHHs PacTBOpa Aoj#Ha OHTb MJACTMACCOBOl
HAH H3 HepXKaBelomeid cTajly, TAK KAK CEPHOKHCABH aMOMUHHE OTHO-
CHTCA K ATPEeCCHBHLIM BelecTBaM. YCKOPHTb NPOHeCC NPHIrOTOBIAEHHR
pacTBOpa MOXHO NYyTeM IpPHMEHeHHA Tennol Boaw. OObuHas J03a cep-
HOKHCJIOrO AMOMHHHA TPH Tofave HA o0paBoTKy CTOUHOH BOJABI COCTABA-
et mpumepHo 150 Mr/n, cpeauecyTounslit ero pacxon 15 xr,

[IpaBHNBbHYIO 103y KOATYJNsiHTa MOXHO ONpEIeiHTb BH3YalbHO, AAN
Yero B NPO3payHylo GYTHNIKY HAJNKBAIOT CTOMHYIO BOLY H3 CIELKAJbHOTO
npo6ooTéOpHOro KpaHa Ha TpyGONpOBOAE, COSAHHSIONEM HANOPHLIE H
dhirorauMonHulil TaHkW. [Ipu npasunvHOM RO3HpOBaHHM B OyThUIKE TMpH-
MepHO uepe3 15 ¢ MoABNAIOTCA XJONbA (YKPYMHEHHBIE UACTHUIH 3arpfs-
HeHuil), u yepea 2—3 MHH Ha NMOBEPXHOCTH oOpazyeTcsi C/oi BCMJLIBIUMX
3arpAsHeduil, TlpH wHenpaBuNLHOM J03HPOBAHMH NORGOHOH peakuHH He
NPOHCXOJHT, K B ITOM CAyyae HeoGXOIHMO OTPeryAHPOBaTh ToAady Ha-
coca-fo3aTopa.

[Mpx skcnayarauuu craHuuu «Crok-150» BaKHO Takxe obecreyuBaTh
HeoOXOAKRMBIe NapaMeTpbl paGoTsl FeHepaTopa 030HA, OT KOTODHIX 3aBHCHT
HAJeHHOCTE 00£33aPaKYBAHHS CTOUHRIX BOJA.

Ha rpysoBbix cylax CMEIIZHHOFO IJ1aBAHHA C YHCJAEHHOCTHIO 3KHIIAXKa
10 25 ven. A OYHCTKH CTOYHBIX BOA NMPHMEHSAIOT YCTaHOBKY «CTOK-10»
npoussonutensroctbio 10 M3/cyt (puc. 137).

Haxkomnienne cTOUHBIX BOX NPOHCXOANT B IHCTEPHEe, H3 KOTOPOH Haco-
coM /2 cTouHas BoJa NOjaeTcd 4epe3 pelleTKY B CMeCHTeNb, KyJa NpR no
MOUIH HACOCOB-A03aTOPOB MOJAAIOTCH TAKKE PACTBOPH CEPHOKHCIOTO anio-
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MHHHAl H HoAHakpuaamuaa. [Tponece nepemelinBaHMsA CTOYHON BOJB ¢ pe-
areHTaMH HHTEHCHPHUHpPYETCA MyTeM MOXAa4YH B CMECHTE]b CXKATOTO BO3JRY-
xa. M3 cMecHTens crouHas Boja HanpasiseTc® B KaMepy OTCTOHHHKA.
3heck MPOHCXOAMT OO0Pa3oBaHHE XJIONbEB H 34JePIKAHHBIX Ha HX NoBepx-
HOCTH 3arpsiaHeHHil, KOTOpbie OCAXKAAIOTCA B HIDKHEH YacTH OTCTOfHHMKA
H MePHOAMUECKH C MOMOIULbIO Hacoca [0 HX YAAAAIOT B CYAOBYIO LIIAMOBYIO
(HCTEPHY.

M3 orcTofiHHKA CTOYHAS BOJA HAMPABJSETCH CAMOTEKOM HA JIOOYHCTKY
8 kaMepnl ¢uiotauuu. [lepel KaMepami nojaBaemMas HA OYHCTKY BOAE CMe-
LUKBAETCA CO CAEUHANbHO MPHroTOB/JEGHHOH B HanopHoM pesepByape 2
ra3oHachlilleHHOH KUIKoOCcTbio. CMelleHHe ABYX MOTOKOB OPUBOAMT, K 00-
Pa30BAHHIO B CTOYHOI BOJe TY3bIPLKOB BO3]yXa, KOTOpPbie NPH CTONIKHOBE-
HHH ¢ YacTHIAMH 3arpA3HeHuil o6pa3yloT TAK Ha3biBaeMble QUIOTOKOMILTEK-
Chi, BCM/ILIBAIOIIHE HA MOBEPXHOCTbL B BHAE TeHbl. [Ipu momourn ckpebkos
fNieHa YAanseTcs ¢ NOBEPXHOCTH BOAH B mamocfopruk. [poiina npouecc
OYMCTKH (proTalHedt, BoAa CaMOTEKOM MOCTYMaeT B KOHTAKTHHI pesepBy-
ap 4.

O6e3zapakHBaHKe MPOH3BOAHTCH DacTBOPOM THIOXJOPHTA HaTpPHA,
MOJABAEMOr0 HACOCOM-J03aTOPOM B TPYOONPOBOA nepex BXOAOM B KGH-
TakTHLI pesepeyap. [locne 30-MuHYTHO#R BRIIEPXKH OuMUIeHHAasd W obe3-
3apakKeHHasA BOJa ClHBaeTcs 3a GOpT. '

Ha cygax uwocTparHOil nocTpofikH IS OYHCTKH CTOYRBIX BOA NpHME-
HAIOT ycraHoBKH Tuna «Kapca» (Tepmanus) H «YHuekc-buoy (Punasuana),
APHHUMN IeACTBUA KOTOPHIX OCHOBAH Ha OHOXHMHUYECKHX Mpoueccax, co-
APOBOAAAIOMMK KA3HEJEATEeSbHOCTE ONpeielleHHBIX BHAOB MHKPOOp-
raHWIMOB (AKTHBHBLIR W) B 3arpA3HeHHHIX CTOUHHIX BOJAX.

B akTHBHOM HJ/ie coflep;KaTcs pa3vHUHbe GAKTEPHH, MJeCHEeBLIE H JPOXK-
MeBble TPHOBI, @ TaKXe MHKPOCKOMHYeCKHe OPTaHH3Mbl, KOTOpble B IpH-
PORe NHUTAOTCA Pa3HOOGPa3HBIMH BEIECTBAMH, COAEPIKAUIHMHCA B 3a-
rpR3dHeHHod Bole.

[Tpouecc wu3BJAeueHHA H3 CTOUHOH BOAL 3arpA3HEHHH B eCTECTBEH-
HbIX YCJOBHAX HAET JOBOJBLHC MELJEHHO.

OcoGeHHOCTD TIPOUECCOB, NMPOHCXOAAIWHX B OHOXHMHUECKHX YCTaHOB-
Kax, 3aK/iO4acTCH B TOM, YTO B HHX CTENHAMbHBIMH HCKYCCTBEHHBIMH NnpHe-
MaMH MOANEPKHBAETCH TAKOH 3aiaHHbll 00bEM MKUIHECHOCOGHBIX MHKpO-
OpraHu3MoB, APY KOTOpOM o6GpabaTulBaeTc COOTBETCTBYIOUIMEH ofbem 3a-
rpA3HEHHH 334 MHHHMaNbHO BO3MOMKHOE BpeMs.

SddekTHBHOCTS PAGOTHl CYAOBHIX GHOXHMHUECKUX YCTAHOBOK BO MHO-
TOM 3aBUCHT OT YCJAOBHMA MX 3KcnuyataunH. [1py wenpasuanHol wip Gec-
KOHTPOALHOR 3IKCNYATAUHH HApylaercss GHOXMMHYECKHA mpotlece, Ao-
B8OJIBHO YYBCTBHTENBHBI K BHEUHHM BO3AEHCTBHAM, a 3TO NPHBOLHT K

YXYAIUEHHIO Pe3YAbTaTOB OYHCTKM H OUEHb YacTo K THOEIH MHKpoopra-
HH3MOB.
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92, YCTAHOBKHK 0518 OMUCTKH
HE®TECOOEPXALLUMX NOACNAHEBLIX BOA

Hedrecogepxalue nojcnaHesble BOAb OYHILAKT OT HePTENpOAYKTOB
Ha cyposoit ctanunn OHB-0,2 npoussoautenbsoctbo 0,2 M/u. Cranuus
o6ecrieyuBaeT rNyGUHY OYHCTKH Hedrecopepiallux Boj e Gouee 10 mr/a
HebTenpoAYKTOB, 4TO OTBeyaeT TpeGoBaHMAM CAHATAPHBIX NPaBHA ANA
cyaoe BHyTpennero niasanusg CCCP. ChefoBaTe/IbHO, €e MOXHO NpHMe-
HATh HA CYJaX BHYTPEHHElCc M CMEUIAHHOTO PeKa — MOpe TJIABaHHA.

B rexuonornyeckoit cxeme cranuny OHB-0,2 npenycmorpen ¢uantp
Tpy6oit OUHCTKH, paGoTa KOTOPOro OCHOBAHA HA KOAJeCIHPOBAHMH Hedre-
NPOIYKTOB B CJI0€ JHTEHHOr0 KaMeHHOYFOMbHOTO Kokca. Hedrenmpoayxk-
TH, 3aJepKaHHble B (QUIbTPE, YAANMOTCA NYTEM NoJayd B QUILTD 3a-
G6opTHOH BOAsL. [IpH 3TOM HedTENnpoAyKTHb BHITECHAIOTCA BOJOH uepe3 He-
BO3BPATHOIA KJ4TMAH B CenyanbHy©O LHCTEPHY.

M3 ¢uabTpa rpy6oit ouucTkH Boja nocrynaer Bo guioratop. Pacraums
OCYIMECTB/ACTCH O30HO-BO3AVIIHOH CMechio, BCJAEICTBHE YETO NPOHCXOLHT
MOBEPXHOCTHOE OKHCJ/IEHHE OCTaBLIeicd B Boj€ YACTH HedTENpOAYKTOB He-

60MbLIMMH  JO3dMH O030HA.
7 Y oo Okuc/IeHHble  HedTenpopyK-
Tpomadcd fody ~ THl TEPAIOT crocobHoCTh K
APHJAHNAHHIO H 3alepXH-
BalOTCA OOBIMHBIM TIECYAHBIM
% 1 £ ¢unwrpom. [locneganis npea-
"E 4 cTapJseT coGOi UHAHHAPHYe-
4 CKYI0 eMKOCTb, 3arpyKeH-
HYI0O MecKoM KPYNHOCTHIO
0,3—0,5 mm. H3 necuasoro
Berxod

ovugeswoy  DANBTPA  OUHILEHHAS. BOJA

fodn ciuBaercs 3a GOpT.
[pu nnaBauuu cyAHA B
BOJ0EMAX, HMEIOIHX pibo-
XO03fUCTBEHHOE  3HaueHHe,
rAyOHHA OUHCTKH TMOJCIaHe-

Srad 7 BOIi BOAM OT HedTENpOAYK-
nederanedod I ToB Tpebyerca S mr/a. B ces-
Godil 5 L, 3H C 3THM JONOJHHTENBHO K
7- I yCTaHOBKe 0HB£,2 Ha cy-

AaX NPHMEHAIOT PUALTP TOH-

M—J L——-J Kol o[:m(:TKH TMNA Q%O-l.
Yoia s OuabrTp TOHKOH OYHCTKH

#e. 138) npenuasznauen
Puc. 138. DpabTp TOHKOH OuYHeTKH HedTeconep- Slp-!'lﬁ paanezleﬂmf MEJTKOLHC-

HALHX DOACHAHEBHX BOL: ed)‘re
I, 7 — BepXuAs H HHXHAS KDPHILKH; 2 — MaHoMeTp; J, l"lepCHle H BOLSHBIX

10, 13 — BentuaH; 4, 6§ — cAHBHOA H npHeMHBil narpyos- SMy.Tl]:CHﬁ. OH COCTOHT H3

kH; 5, 14— kpanu; 8, 12 — HHMHAR W BepiHan obeuail- -
KH: 9 — ceTyaTse neperoponku; !{ -- agcopfext BEPDXHEH H HHMHERA KpEI-
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WeK H ABYX (BepxHed H HHIKHell) B3anMo3zameHseMmblx ofeuaek ¢ dJaaH
uamMi. B o6eyaiikax ycTaHOBJIeHB NOAAEPKHBAIOWIME CeTYaTble Mepero-
POAKH, TOJ KOTOPHIMH HaxXOAKTCH ¢uibTpyIOUUi Matepuan — ajcop-
Gent. B kavectBe dmibTpylomero Mmarepuaia HCNONb3YIOT AKTHBHPO-
BaHHBIA YroJb WA pasMenbuennyio fo rpanya 0,5—1,0 MM Tennounsons-
IHOHHYI0 MAUTY PC-7-2. OUALTP 3anoAHAIOT rPpanyJdaMH H3 pacyera 60—
170 r cyxoro matepxana Ha 1 & noaesHoro ofreMa ¢uibtpa. Ans cansa
OTCTOR He(ITeNPOAYKTOB Tiepel] MPOMBIBKONH NpenyCMOTpeHnl BeHTHan 10
H 13, a N9 cTpaBAUBaHuA BO3AYXa — Bentuab J. Kpanu 5 u /4 npepnas-
HaueHH Ang oTGopa npob BoAbl HA BXOAe B (PIILTP M BHXoAe U3 Hero. Jas
KOHTPOASL W3MEPEHHS THEPABJMYECKOTO CONPOTHBASHMA DHALTPYIOUEro
MaTepHalia B Jpoluecce 3KCINyaTauud npepycMmotpeH maHomerp. [lpo-
MblBKa (PHIBTPA OCYUIECTBAAETCH CHU3Y BBEPX Yyepe3 NpHeMHbll H CIHBHOM
natpyoku.

[lpn npoxoxieHuH ovyuiaeMoil Boibl yepe3 ¢/10H QUALTpYIOHIETO Ma-
TepHaNa MEeIKORUCNepCHPOBAHHBIC YaCcTHIN He(TeNPORYKTOR OCAKAA0TCH
B nopax rpamyi.

[lpr poctumeHrr B  (HABTPe THAPABJHYECKOTO CONPOTHBJEHHA
0,25 MIla B Bepxueil ofeuafike 3ameHAOT (HABTPYIOINE MaTepHan H ee
YCTZHABMHBAIOT B HWKHIONW 4acTh ¢unbTpa. Huxuiow ofeuaidixy Oes 3a-
MeHbl (PHABTPYIOIEro MATEPHANA YCTAHABIHMBAIOT B BEPXHIOW 4acTh QHIABT-
pa. [TonrocTeio duALTPyIOWUE MaTepHan 3aMEHAIOT NPH YBEIHYEHHH KOH-
LHeHTPauuH HedTenpoAVKTOB B OUHIEHHOH BOJie HAa BHIXOZe H3 uabTpa
Gonee 10 mr/a.

[Mpumenenue dpuabtpa PTO-I Kak BTOPOI CTYNEHH OUHCTKH TIOfC]aHe
BLIX BoJ, OT HedTenpoAykToB Hapsany co craHuueii OHB-0,2 n cenaparo
PaMH APYIHX THNOB NO3BOJAET o0ECTIEYHBATbL YHCTOTY BOAHLIX Oacceiinos

?3. CTAHUMA QUUCTKK CTOYHBIX
M HEDTECOAEPHALLMX BOJA OCHB 10/4

Cranuust OCHB 10/4 npeana3ssavena Jis OYHCTKH H 00e33apaXHBaHHA
CTOMHLIX H HedTecolepXKaulHX BOJ HAa PEYHBIX TPYSOBBIX CYAAX, CYAax
TEXHHYECKOro GAOTa C YHUCHEHHOCTHI0 sxunaxa Ao 30 ven. Ilpouseonm-
TenbHocTh cTaHudy 10 M¥cyT cTounbix u 4 M3/cyr HedrecopepKalHX BOR.

CraHuna cocToUT B3 6/10Ka OUHCTKH CTOUHBIX BOJ, 6J10KA OUHCTKH Hede-
CofepKAULEX BOJ, O30HATOPHOTC arperara, QUALTPA rpyboll OUHCTKH H
pacnpemenuTe/ibHOro WHTa. BJIOK OUYMCTKH CTOYHBIX BOA paloTaeT aHa-
Jornydo craxuuu «Ctok-10»,

Bnok ouucTku Hedrecomepxaiuux sod (puc. 139) npepnasHaueH Ans
npHeMa H oOpaGoTKH NoAcnanessiX BoA. [loiciaHeBag Boja MOCTYnaer B
Koanecuupywumnii dusivtp. B xopnyce (guALTPa YCTaHOBJIEHAa KOP3IKHA,
HaronHeHHasn KokcoM. Mmelotilnecs B Bofie HeTenpolyKTH B BHAE Ka-
flefs 3aJepIKHBAIOTCA Ha KOKce, YKpYHHATcs (koanecumpylores) B Go-
Jiee KPYITHHIE KalJId H ¢ MOTCKOM BOAB NOCTYNaoT Bo dJoTatop.
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@norarop B BepxHeH YacTH HMEeT NONAABKOBLIH Kianau. [lepen naua-
oM paGoTH GIOTATOP HANOAHSAIOT UMCTOH BOAOH XO YPOBHS, YCTAaHABJIH-
BAEMOT0 MOMJIABKOBLIM KJjanaHoM. Hedrecogepxamas sBoga nocrynaer B
BEPXHIOI 4acTb duioTatopa Onarofapsi BakyyMmy, CO3aBaeMOMY BaKyyM-
HbIM 3KekTopoM. [1py 3ToM HedTENPOAYKTH B BHAe YKPYMHEHHLIX Kamneib
MOAHHMAIOTCA, 00pa3ys Ha NOBEPXHOCTH BOAbl IVIEHKY. Boja, cauBasAch
BHH3 BO (UIOTALHOHHYIO KaMepy, NepeMellHBaeTCs TaM ¢ 030HO-BO3AY IHOM
BOAAHON cMechio. K Buife/IAIOMIHMCSH U3 3TOfl CMECH O030HO-BO3AYLIHEIM My-
3bIPbKaM «[IPMJAHNAOT» MAeHodHbie HedTenpoxYKTH (mpoilece (UIOTALHH).
[TyspipbkH NOAHUMAIOTCA B BEPXHIO YAaCTh KOpIyca (JIOTaTOpa, IPH 3TOM
NepeHoCATC H YACTHYKH He)TenpoAyKTOB, YBeJHUHBAR TOMIMAY NMOBEPX-
HOCTHOrO cnod. Korla cioit HedrenpogyKToB B Kopnyce uiotatopa J1o-
CTHTHET BEDXHErc YPOBHA, HAKONHBUIHECH Hecpqenpo,uyxm CJINBAKOTCA B
CNeNHaJbHYID €MKOCTh.

OuHilleHHas OT TJAEHOUHHIX HePTEeNnpOAYKTOB BOMA M3 HHKHEH ZacTH
Kopryca ¢poTaTopa HacoCOM 0JaeTcd B CMECHTENBHYIO KOJIOHHY, TAE Npo-

dod K Banyymmomy Inexm,
gmlad ﬁhpyf‘%{ 1y IRERPEDY
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Puc. 139. Crannua njia OYHCTKH CTOWHBIX M Hedrecopepxamux sog OCHB 10/4:

! — wanopsn@ QUALTP; 2 — cMecHTenb; F -— KoadecLADYOUIHHE GHABTD; 4 — dAoTATOD; 5 — Ha-
coc
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HCXOJHT OKHCJEHHe 3MYJLTHPOBAHHHIX He(PTeNpOAYKTOB 03CHO-BOAAHOH
cmqechio. Boga ¢ sMyJAbrHpPOBaHHBIMH YAacTHIAMH HedTenpoAYKTOB Moja-
eTcA B NecyaHelll HanopHuiil ¢uabTp /. B OHABTPE npHMEHAETCH TecoK
mapkn 'M npuamerpom 0,315—0,63 mM.

PuabTpyOWME CJIOH TIeCcKa 3aJlePKHBAET YACTHLE HedTenpoLyKTOB.
M3 Huxnelt yacTi hUABTPa OTBOAKTCH 32 GopT ouuuienHas Bofa. [1pu aTom
ZOCTHTAeTCS CHHUKeHHe B BOJe KOMHYeCTBAa He(TenpoOAYKTOB A0 5 Mr/ia.

94, 3ALMTA BOACEMOB OT 3JAIrPAIHEHWA HEDTEMNPOAYKTAMMU
NP ABAPMAHLIX PA3/IMBAX

B peunnix napoxoactBax paspaGoTaHa K BBeleHa B jeHCTBHE CHCTeMa
OpraHHsauyd paGoT Mo JAOKANH3aUMH H JHKBURALHH aBAapHHHBIX pasnH-
BOB HeyTH H He)TenPOAYKTOB Ha BHYTPEHHHX BOAHBLIX MyTax. Onpenenena
OTBETCTBEHHOCTHL MAPOXOACTB, KOHKPETHLIX NMOPTOB M0 3al|Te OflpefeeH-
HBIX YYAaCTKOB BOJAHHIX TyTefi, Bole/NeHO AJIf 5THX ueneil Heo6XoAHMOoe KO-
JIHYECTBO TEXHHYECKHX CPeICTB.

Brifop OpraHH3alHOHHBIX MEp M TeXHHYECKHX CPeiICTB N0 JHKBHJA-
LM aBapHHHEIX pPAa3/JHBOB HeTH 3aBHCHT OT XapaKTepa 3arpssHeHHA.
B ycnoBuax peku nponutas HeTb GuicTpo AocTuraer Gepera W aid ee
chopa HeoOXoguMbl MeNKocHAsILHe HedrecGopHuie yerpoiictBa. [Ipu sTom
HedpTb U MA3YT OT/IATAOTCH Ha Oepery W AAd MX yRanenus HeoGXoAHMB!
CpelacTBa OYHCTKH 6eperoson NOJOCHL.

Ilpn paziuse HedTH B yC/iOBHAX 03ep H BOAOXPAHUIHIL HeOOXOAHMEI
OfnepaTHBHBIE CPeICTBA JOKAAH3AUHH H BBHICOKONPOH3BOAKTENLHHE Cyla-
HedTecGopIWHKE. B KadecTBe OCHOBHBIX TEXHHUYECKMX CPEACTB AJA JIOKa-
JAu3auKK ¥ cOopa IponKToil HedTH ¢ BOAHON NOBEPXHOCTH HCMOJAL3YIOT pas-
JIHYHBle GOHOBLIE OTPAXKHEHHN, HECAMOXOIHbLIE MOHTOHBI-COOPLIHKH, Ha-
BecHble HedTecGopHble YCTPOACTBA, CAMOXOJHBIE MOPCKHE H peuHnie Hed-
TecOOPUIHKH .

BoHoBoe orpaxenie npeAcTaBJAfeT cOGOH MOJOTHHIE H3 CHHTETHUEC-
KO TKAHH, B BepXHeil YaCTH KOTOPOTO HAXOAATCA UMJIHHADHUECKME No-
MJIAaBKH K3 BCMEHEHHOTO TOJAHCTHPONA, a B HWMHeH — 6annacTHas lenb,
BOCIIPHHHMAIOWAA HAMPY3KY MpH HATAXEHHH OrpaxKAeHui.

Jns cbopa HedpTH Ha MenKoBOAbE, HEAOCTYHOTO A1l CAMOXOIHOTO Hed-
TecGOPUIHKA, NPHMEHAIOT CHElHATbHLE TOHTOHH-HedTecOOPIIHKH BMeC-
THMOCTBIO 27 M3,

s c6opa nponutoil wedtH cnocofom Tpanenust AcrpaxaHckum LIKB
pa3patoTaHbl H H3TOTOBJIeHHl GopToBole HedTecOOpHEIE MPHUCTABKH K ca-
MOXOJAHOMY cyaHY, B koMniekT BxogsT JABe NPHUCTABKH AJIA JIEBOTO M
npaporo GOPTOB CY/lHa W OAMH KoHTeiiHep. DopToBas npHCTaBKa COCTOHT
M3 paGouero ¥ BCHOMOTATENLHOTO MOHTOHOB, OOLEAHHEHHBIX MEXAY COOOH
depmoii-akpauom. Ha paGouem nouTone pasmeuienn HedrecGopHoe yCT-
pOHCTBO, HACOCHAA YCTAHOBKA, IIAHTYIOIIEE H IUIBApTOBHOE YCTPOHCTBA.
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Benomoratesibublf MOHTOH CAYXKHT IS VAepaHWUA (epMmbl-3Kpana Ha
naaBy.

[TpHCTaBKy HCROB3YIOT € CYAHOM-COOPIIHKOM, C KOTOpOro nojaercs
3ekTposHeprua. B eMKOCTH cyiHa npuHUMaeTcs cobpaHHas Hedrb. [lpo-
paGoTaH BapHAHT HCMONB3OBAHHA B KayecTBe CyAHa-cGopulMKa TaHKepa
np. 588; npu 3ToM Ha GOPTY TAHKEPd MOKHO Pa3MECTHTb TAKMKE MOHTOHBI-
COOpIUHKH, HENOABHXHbIE BAKYYMHBIE YCTAHOBKH, MALIHHBI C IETOYHBIM
NOJOTHOM, NJ1aBAIOULHE OTPAXKIeHHH H Apyroe o6opyAcBaKKe LA JoKalu-
3a[HH pa3iHBa K c6opa HedTeNnpoxyKTOB.

[pononxaorcs #CC/AefOBAHHA N0 HCNOAb3OBAHHID OGaKTEPHAIbHOTO
npenapara «IlyTHaoHA», NPHHUHN JefCTBUA KOTOPOro OCHOBaH Ha Guopas-
JIONKEHHE HepTenpoAYKTOB MHKPOOHLIMH KJETKaMH npenapaTta.

[loBrileHMe ypoBHS 3HAHHA H KBATHWKALMH 3KHUameH CYJ0B B BO-
Npocax oXpaHbl OKpYKAOHmeH cpeibl HMeeT HCKAIQUHTEILHOE 3HAEHHE.
I'paMOTHAA KCNVIYAaTAUHA CYNOB M NPHPOAOOXPAHHON TEXHHKH, BHICOKAA
OHCLHMMVIMHA H OTBETCTBEHHOCTb TNO3BOJAIOT NOJHOCTBIO HCKJIOUMTE OT-
pHIaTeNbHOE BJAHAHHE CYNOXOHNCTBA HAa BOJHEE OOLEKTHL.

KOHTPOJ‘ILHHC BONPOCH H 3A04AHHR

1. Kakoe BosaeiicTBHe Ha BogHbIi GacceliH MOMXKeT OKa3blBATb FKCANYATALHA CY-
aos?

2. Kaxue TpeGobanMs o TayGHHe OUHCTKH NpPeApfABAfIOT K cOpacuipae-
Mb/M 32 GOPT CTOUHLIM BOZam?

3. TNoAcHHTe NMPHHUHN ReACTBHA CTAHUHH OYHCTKH CTOYHBEIX BoA THR2 «CTOK»,
Yto oanayaer uudpa B HX HA3BAHHWH, HanpumMep, <CTox-10»?

4, Kaxyio po/tb HrpaeT 030H0BOAAHAA CMeCh B CTAHUMAX OYHCTKH CTOUHBIX H
HediTecodepxawux Box?

5. Kakywo poas e uabtpe ToHkoll oudctki PTO-1 urpaer axTHeupoBaHHHi

rons?

y 6. IMoacuure cymuoers ¢pAoTaunn Hedrecosepauux sog cranunn OCHB 10/4,

7. KakHMH cpeXcTBaMy CHabXeHBl TaHKepPH AN JOKAAH3AUKK apapHAALIX pa3.
Jueor HedTH?
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665

PHJOXEHHE

OcHOBHLE XAPAKTEPHCTHKH CYAOB BHYTPEHHErO NAABAHHA

ThapHble pasmepeds, M Yueao . A g%
THo AAH BasBanHe Howmep MOLUHOCTH E E; =¥ JonosHu-
TOJOBHOTO CYAHA NPOEKTa Kaaee ;ﬂ::::e’f 2., |8 E% E:‘ 1;::,",:2?
L B H T aeft, kBT 2T |sggsx
Q¥ [Oaza
accaseuperue cyda
«CoBetckrfl Coloa» 20 c 116 12,6 | 5 2.4 3660 27 439 Hunsens-
FEKTPOXGA
«dMurpuil GypmaHop» 302 M 129,11 16,7 | 4.5 | 2,94 3X 736 25,5 | 332
{nea)
«Baaaumup Habuus 30! 0 118 16 4,5 [ 2,8 3736 26 360
«Banepuan Kyiioumes» 92-016 0 126,61 15,9 | 5 2,9 3736 26 400
<Anton Uexoss KY-056 M 115,61 12,8 | 4.8 | 2,8 3660 25,5 | 250
«Maxcum Toprkufis K¥-040 QO 04,5y 12,8 | 4,3 | 2,2 3440 | 22,1 | 216
«Cepreft Ecennuy KY-065 0 90,41 th 4,0 1,63 3329 22.6 180
«Okra6pbckas Pepodio- 26-37 O S0 11,61 4.3 2,38 3385 25 426
HHA»
«Pojuna» 588 0 90 |12 |4.3 |24 3x295 | 25 364
«Poccus» 785 0 77.4| 9,6}13,156] 1,9 2% 295 20 259 To xe
«Epodeft XaGapos» 860 O 74,6 1055 3.4 | 1.4 2% 295 20,5 | 304
«Orasix-1» P-80 0 70 w1133 |2 23482 25 1000 | Karamapan
2,3
«Aunaronuft Yraopckufi» P-104 0 41 3 2,6 |1 2% 736 4] 314 »
«bBafikan» 646 M 62 9,4 (3.7 [2.2 2205 22,5 200
«OM» 780 8] 40,6] 6,0|2,5 |1.6 2%110 20 216
«MockoBeknil-1» 81080 o 36,3 6,512.6 11,37 2X110 20 150
«Mockga» P-51 P 36 5311.7 | 1,14 2% 110 24 243
«Komera» 342M M 3,0 9,621 [1.45 2X810 57,6 | 114 CIK
3.2
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Mpodoamenue npurowenita 1

[napAne pasmepeHnd, M Uneno & R éé,q
THD AR Ha3BAHHE Houep 5 MOUWHOCTD g E LeEl Honoman-
rosomkoro cylea npoekra Kaace Toncare: | 8- |85z8 Tamme
i B H T nef, KBT g% |82z ¢
VE |On&e
«Mereops 342 P 30 |6 1,6 ‘1’_2. o%736 | 65 | 124 *
«Jlacrouka» 03525 4] 29 7,2 2,6 ?—% 2X993 90 70 »
«Bocxoa» 351 ) 26,4 |55 | 0,9 ‘ll.flfs 1736 | 71 | &4 >
«Pakeras 340 0 27 |44 | 08 ‘Il? IX736 | 6 | 62 »
Bapa» 946 n 20,4 { 3.65 | 1.2 g_,_;g IX736 | 45 | 63| cBO
Jlyws 14351 P 22,8 | 3,85 | 1,1 g;;‘,_ X383 | 49 | 5 >
«3aprAmas 1435 n 21,3 (3,8 | 0,9 g_'g. IXI79 | 34 | 48 »
4 (0.8 2736
«Baprysnas 19591 3MA 31,816 2,3 T 1290 50 130 »
«JInnpas 14 200 P 24,1 | 4.6 2 10,95 1X736 55 70 | Bosayuwiuan
KaBepHA NOJ
JHMILEM
Tpysoawie cyda
«BomKekuft-1» 1566 (0] 36+ 16,5, 5,6 3.6 2% 662 15,4 | 10000, Cocrasuoit
+96 TenJOX0x
«Boaro-Hou-1» 507 0 139 | 16,5} 5,5] 3,5 2%736 |21 5000
«Boaro-Tou-60» 576 0 136 16,61 5.5 3,5 2% 662 |20 5000

(nen)




[R5

«Boaro-lous 1565 (0) 136 {16,5 | 6,5 3,5 2662 20 5000
Jen
3,76 4000
«Boura» 19610 w 140 116,8 | 6,7 | 7751 2X970 |20 |%550
A2 Perser-
pa CCCP
«XXVIl cpesa npod- 488-AM/2 KMJ14 (19,2134 | 6 3,75 9%643 | 20,5 | 3000
COI030B» II-CITA 2
Peructpa
CCCP
«Amyp» 92-040 M-CIT  [115,8 [13,43] 6 3,76 2%515 18,9 | 2500
«CopMoBCKHA» 1557 P4/1C  |110,5 [13 553,51 2x482 19,5 | 3000
Peruncrpa
CCCp
«BanTuiickuii» 7813 92 13 5,51 3,3 2% 482 19,7 | 2000
«Boaro-Baxar» 79t (M) 10,1 |13 5,5 3,3 2% 482 19,5 | 2700
nea
«Jlanora-101» 787 KMA3 II [110,6 |15 4,3]3.28 2X565 18,5 | 3350
CIIA2
Peructpa
CCCP
«Hedrepynosos» 1570 - KMJI4 |115,2 13 58] 3,5 2482 | 20,3 | 2700
II-CI1 Pe-
THCTpa
CCCP
«Mopcxoi» 1810 P4/1C 84 12,2 | 5,2 3,2 2x515 | 22,7 § 1700
Peructpa
CCCP |
«Jlanoras 289 KMan3 77.6 |11,7 | 5,6] 2,0 2%638 | 33,5 | 1650
I1-CIT Pe.
riactpa CCCP
«Cubupckui-2110» 0225 MCn |129,57115.8 | & 3,2 2:X 662 19,65| 2000
«Hepcknfi-2[» P32BY J:H'IP 110,7 {15 4,3 13,28 2% 565 18,5 | 3350
Jaen
«JleHa» p.78 0) 105 14.8 5 2.5 25%¢482 19,0 { 2170
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f1podoamenue npusorcenus

I'nannuie pasMepedHs, M Yueno 0 R i;f;:_
THR MR Ba3BamHe Homep MOMLHOCTL E E KB E Jlonosnn-
roA0BHOrG CyAHa npoekTa Kaace phaaioie £~ |5 E’ 55| Ranene
L B H T AeR, kBT 23 |EgzE
Ox |0fc¢e
<Boavuian Boarar i 0 90 13 4,8]2,8 2295 18,0 [ 2000
«illecrad NATHACTKA» 576 ] 90 13 4.8]2,8 2404 19,5 | 2000
«Kanunnurpas» 21-88 ] 100 12,2 | 4,9)2,8 2%385 | 20 2000
«Oxexnft-1» 559 b 0 79.9 1 15 2,8 11,7 2% 295 16,6 | 1200
«Oxekil-58» P97T o 93,3 f13503 2,812,2 35300 16,5 | 2200
«Bpaten Hrgarosns» P-19 0 93 |5g| 4429 oxes2 |27.5 1000 Karauapar
CocrasHofi Tenqoxon ¢ P-M3 3P 92,6 9 2,511.4 2% 220 16,7 | 920
usrufaromumM  ycrpoficr-
BOM
«Onomepoar P168 O-fp 84 12,3 3,525 2% 440 18 1440
(nex)
«Tiomencknily 9128 p 62,6 9,18 2,2 | 1.4 2x1655 | 17,56 | 350
«Baxrumup» 326 M 82 11,81 4 |29 2%440 | 22 1280 | Kowureitsie-
(nen) 0803
<«BoaronedTer 1577 M 128,6 | 16,5 | 5.5 | 3,58 X736 20 5000 anxep
«Boarosedrs-166» 630 M-CIT |137.8] 17,0} 6,4 | 3,7 2883 19 5000 »
(nexn)
«Beaukuii» 558 M 128,6 { 16,5 | 5,5 3,52 2736 19,5 | 5000 »
«Jloce» 587 6] 107,5{ 13.4 | 4,8 3,3 2% 365 18 3300 »
«JleHanedTn-2047» 621 M-CIT  (122,75] 15,3 | 5.2 ] 2,5 2640 19 2100 »
(nem)
«JlenanedTns P77 M 105 14,8 44122 2482 19 2100 »
Toakauu u Gyxcups
«Mapwan Baoxep» 947 0 50 13,6 | 4.3 3,08 2% 1472 | 28 360
OT-2401 H3290 0 51,56 12,04 3,3 | 2,05 2883 22,01 160
{nea)
OT-2001 428 0 44 .6 | 3,3}2,1 2736 23 155
(nex)




OT-1500
«Ozepunt#t-201»
«Bafraabcxuis

OTA-891
<«[TopToBHii-1»

Tonxau-Gykcup

Tonxau-Gykeup

Byxcup-naororon

Pefiioputil Gykcup

«Kanuran Yeurknun»
«Kanutan Esjioknmon»
«Boara»

PefizoBuii aenokoa

HByxuutounsfi cocras
H3 YeTHpeX CeRmuit

JByxcekunoHubE  co-
cTaB

To xe

€ET

P-153
H3180
P-18
758AM
P-47
81 170

P-45
P-33

911B
P-i4

P-103

414

19t

16
p-47

2007
1787-¥
1581

0
(nen)
0

(nea)
M
(mex)
0

0
(nen)
(0]

{nen)
P

P
(sren)
P

P
(nen)
O

{aen)

M (aeno-
KO0J1)
M.IP
{71e1oK0a)
O

{1ezoxoaq)
O

(neaokoa}

4,8
4,6
3,6

2,5
2,6
3,08
2,14

3,26
2,65
2,8
2,1

Hecamoxodnsie cyxozpyansie cyon

O (nepn)
0
4]

41,5 13

46,57 9.2
41 9

38,5| 8,2
o 7.7
34,4110,3
32 7.6
32 8

27,41 6.6
30.4) 6,6
20 6.6
Jedokort
77,6 16,4
76.49| 16,56
48 12,3
30 8,7
194.,9] 28,4
228,9( 14,2
115,6f 14

4,8
4,8
4,8

3,5
3.5
3.5

2662
2515
2482
2205
2220
2229

2X 2%
2X22%

2110
2165

2110

31500
31605
2660
1440

k7,0
2]

2t.8°

18,3
18,0

19.5
20,5

16,9
17

25,7
25

18,5
2,5

68,5

64
73

31
41

33

412
410
125

65

15 000
8900
4200

Bykcup-
naoTOROA

[Trorosoa

usens-
MEKTPOXOL,
To e

*



¥eT

Tlpodosscenue npusronenis

Taasrne pasMepenss, M Yueao u . E’EN
THI HAH Ha3BRHWE Homep MOULHOCTb 2 B85S £  JHonoanu-
Knace rAaBHBIX S ] TeAbHhE
roA0BHOrO CYAHA npoexTa ABHraTe- 2= & E § g BanuLe
I i aeh, xBr 25 |SEZ 8
O |[Omoe
Byukepuas Gapma 81060 O (nen) | 108.4 4,5 | 3,75 — — | 4500
Bapxa meMmeHTOBaR ¢ 1745 O {nen) | 110.3 53 | 4 — | 4000
JHOKOBBLIMH 33XPHITHAMH
Byukepuas Oapxa 165 P {(nex) 91,6 3.251 2,5 — — | 2700
p-85 O 86,7 3.6 | 2,68 _ — | 2500
Bapixa-naomanxa P-56 p 83,5 2,85 | 2,63 — — | 2800
‘ P171A 0 (aen) 86,8 2,5 |2.3 — — | 2500
81 100 O (aea) 71,4 2 1.6 — — 1 1300
942B P 63,1 2 1,66 — — | 1000
943 P 55 2 1,6 — — 600
v 1E3BM P 35 1,3 | 1,17 - — 200
Bapxa-asroMoGHies03 P10 O 96.5 3,1 | 2,1 - — 440 BuecTH-
MOCTh
420 amto-
MoGuaefi
«Kuryau»
Hecamoxoduvie nasusnvte cyda
Hedrenaansnan Gapxa P43 0] 113 52 4 —_ — | 9200
P167 O (nex) | 113,7 4 3,5 —_ — | 6250
P27 P i10 2,85 12,6 | —_— — | 3000
P147 P 72,95 2,8 1.4 —_ — | 1000
459HN P 77,6 2,5 | 2,2 — — | 1000
1532 P 74,2 1,7 1,23 —_ — 1000
Bapxa-GeH3onos P63 P 44 1.4 10,9 — — 200
Bapxa ¢ uHaHmapuye- 16 802 M 86,3 2.6 |3,3 — - | 2970
CKHMH BCTZBKAMHE
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CaMoxoanuil 3eMIecoc-
HHA CHapax:
3PC-P-2500
TPaHIWeAHBIA
3PT-P-1000

C TPIOMOM AJIA I'PyHTA
3TC-M-CIT1-600
3eMAeCOCHBIH  CHAPAL
3PC-P-250
CaMoX0/AHKI MHOTOYep-
nakosHil WanaHAoBHfA
cHapsia:
MILC-0-550
MIIIC-0-350
HecaMoxouassfi MHOTO-
qeprnakoBri manasao-
Bolll cHapsid MIITH-P-250

Hecamoxoanuft  9mek-
TOpPHHH cHapfa
H3C-0-800

1-517-0]
P-181
CO-805
24656

P36
10-P-3
92-035

Crapade:
P-139

HroyeayBuressusie cHapads

O
P

M-CIl

woo

52
48
39,3

10,5
12

14
7

e wo
oo N

3.5
3.1

1,2

b2 G
—_—non

..-._._.
o W

ONDI
(=23

—_— N

i

131228
1X740

1¢330
1¢661

13220

17X 368
13220
1185
1149

018 Jobuiu 1 o6paboTku necuano-zpasulinod checy

0

92,6

12,3

1

1,47

1:X950

2500
1000

250

550
350
250




9£2

Oxonuante npuAOKeRUR

TaagHble pasMepeHnud, M Uneno o X EEN
THN HAH HA3BAHHE Homep MOULHOCTD a b e = Honoann-
Kiace rAADHNX 8 EPgE TedbAbie
TONCBROrO CYIH&E NpoexTa ABHTATE- B ° g = g Radpble
L B H T nefi, kBr 85 |5gEg
Oz |[O®m0&
Hecamoxoauuiii ausenn- 1-520 0] 58,61 9,48) — | 1,64 1365 — 600
3eKTpUYecKill 3emaecoc-
uuift crapan H3C-0-600
Hecamoxoanmii  3empe- P-109 (8] 62,8110,2(9,93 (1,26 13395 — 535 |
COCHHI  CHapAm
H3C-0-525
MrorosepnakoBufi sem- 92-017 ] 13 13,2 | 10,5 | 1,76 1550 — 450
CHApPAL ¢ COPTHPOBOYHLIM
yerpoficrom ITUC-0-450
Aapyuufi rugponepe- P-166 P 62,6 | 10,4 | 13 1,65 11147 — 12000
Fpyxaresb P-68 P 3547 9 9 1,28 1300 — | 1000
Maasysue kpane
Tlnasyyni kpan rpyzo-
TOABEMHOCTBIO
16 T 81 050 O {aen) | 32,57 186 2,6 | 1,16 1330 — 16
57 81 040 O (nen) |28.6] 12 2,6 1.14 1X243 — 5
Mpumesasnna 1. B rpadge 8 Aaa KaTaMapaHOB yxadaWa WHPHH2 OAHOrQ KODNYCa, B3HAMEHATENE — IIMPHHA CYAHA.

2. B rpade T B uncaHTeNe YKa3aHa OCaAKa NMPH ABHXKEHHA HA MOABOAHBIX KPHIALAX HAN BO3AYMHON ROAYUIKe, B 3HaMeHaTeae — B BOJOH3
MEeaoueM TOJ0KERHH.

3. B rpade <QOcHOBHGR SKCNAYATALMOHHAN XaPaKTeDHCTHKAa» LA NACCAXKHDPCKHX CYROB NPHBEREHa NACCAaXKHPOBMECTHMOCTb, Yen., AJR
rPYacBbiX CYAOB Y GapkK — TPY30NOABEMHOCTH, T, AJA  TOAKaYeR, OGYKCHPOB M JEAOKOJOB — TAropoe YCHJAHe HAW ynop, KH, nan 3emcHa-
PAACE W ruaponeperpyxarenedt — NPOMIBOAHTENLHOCTS BO TPYNTY, M3fu, ANA NAGBYYHX KPaHOB -- FDYIONOADBEMHOCT, T.
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MNPEAMETHDBIN YKASATEND

B ykasaTedb BKJIKUEHH OCHOBHBIE NOHATHA W TEPMHHH, COAEpMAI[HECs BO Beef
KHHTE, KPOME AHHOTAUHH, CIHCKa JHTEPATYPH H OTJABACHHA.

Martepuan pacnoJo¥ed B apABHTHOM NOPAKE IO NPHHUHANY «CJ0BO 34 CJAOBOMX.
TlouaTus crpynnHpoBann B pyOpekH 4 noapy6pukn. Husepenn (oGpaTHbEl mopaiok
€/10B) NpHMEHEHa TOMLKO B TeX CAy4anX, KOTAa MPAMof NOPRAOK CNOB 3aTPYIHHA Gu
nouck {Hanpumep, Bonxkana Macirra6, Boanw inuna).

3HAKOM THDE 3aMEHEHO KaXA0e MORTOPAIINEECA CACBO PYSPHKH WAH moapys-
PHKH, B TOM YHCJIE TIPEAAGEH.

AsToHOMHOCTS NJaBaikg 10 Bpocatensuuiit aunp 182
Arrocton — ca. Cuenumle ycTpoficTsa Bykeup 14, 14

4BTOMATHYECKHE Bykcupuas apka 185

Apmartypa rpyGonposoatas 201 — naebeaxa 183, 184
3anopHan 201 Bykcuphoe yertpoiicrao 183, 184
H3TOTOBACHHS cnocob 201 Bykcupubiii rax 185
Kaacchuranun 201 -
npeaoxpaHkTenbHas 201

Baut |63

npuBoAN ynpasaenus 201

pacnpeseantenbHan 201 Barepaunua 127

peryanpymoniasn 20t naouwanb
Aromoxog 11 pasHooGLeMuan 47
Axtepnnk 5 Beprator 159
Axtepwrepenn 142 BuuT wara peryiupyemoro 112

— — dukcHpoBartoro 111

Baxk 5 - —— — THAPOZMHAMHYECKH JerkHi 111
Bacceiiibl 15 : — — — — Taxeanit 111

KaTeropHu 1[5 Buutoeas aunusa 104

onwtoBele 89, 90 — noBepxHocTh 104

paspaael 15 BMecTHMOCTh CYZHA Bajoeas 9
Barokc 18 — — yucras 9
Basaub-Mauta 163 Boaousmelnenre cyana 29
Baok 164 Beconoe 30
Box 20 AoGasounbl caoit 37
Botxana Macwrab 37 maccoBoe 29, 31
Bopt 5 ofvemuoe 29, 33

suicora 21, 41 — kpHBaA 35

— naasoaHoro 41 Boaubl gsinHa 84
Bpawnuas 180, 182 — nepuoz 84 .
Bpewryk 132, 141 — CKOpOETh pacipocTpaHenns 8

238



TeasmnoptoBan TpySa 173
ggﬂponuuauuqecxoe KauecTso Kphiaa

Topnosuua 140, 141
I'peGHble BUHTH:

B HanpaeBJfKOINX Hacagkax 109,
110

THADOJHHAMAYECKH Jerkuit 111
— Taxennliy 111

Aefictene 102

KasuTtauna 108

KJaccet 106

Jonacrek 104

— BHHTOBAaA JAHHHA 104

— — — yroa nogbeMa 105
— —— — mwarosHii 105
— — — war 105

— — noaepxaocTs 104

— Koutyp 105

— ofpa3oBauna cxema 105
OTHOUIeHHe aHCKoBoe 106
— warogsoe 105

nnomank aucka 106

cHAa nojeadas 108

Tans 102

3posua 109

lpeGuble BHHTH M Bajbl, DEMOHT Ha
naasy 63

[peGrne xoaeca 102, 103

I'pot-mauta 163

Tpys, BepTHKaJbHOE nepeMeluerne Ha
cynue 51

— rOpPH3OHTaNLHOE TepeMellieHne  Ha
cyane 52

-— Maasii 37

Fpysosaa mapka 42

AMA MOPCKHX cynos 43

e o~ 3HAK 43

- — — KaboTaXxHuux 44

— — — JiecHan 44

— —— Mexaynapoinan 43, 44
— — — HaHeceHHe 43

— — — cnegHanbHan 43

3HaK 41

I'pysosan crpena 196

— wkana 36

['pysosmectumocTts cyana 9

T'pysosoe ycrpoiicteo 195
ncnniTauus 196
TeXHHUeCcKA# Hapsop 196

I'pysosoii paamep 36

TpysonoabeMHOCTs CyAHa 9
noaxas 31
qucras 9, 31

RanvhocTh naasaxas 10
IlBepn Gpmisro-, BOZOraso-, BOAGHENPO-
HHLaeMble 139
JBurateas, yctaHoBka Ha ¢ynaameHTe
i33, 134
Asuxuntent cyrosoi 6, 101
sogoMeTHui# 102, 103
Kphiabyatoiii 104
Jeasent 9, 31
Jefinsyanoe yerpoficteo 132, 133
HenpHpe pemx 139
Huszeas-anextpoxon 11
Juuameka cyana 8
duckoBoe oTHOWIeHHe BHHTA 106
Juddepent cynna 24
— yroa 24
Anuna cynHa raGaputnan 21
-— — Hanboabwasa 2}
———20no BATEPJAHHHH KOHCTPYKTHBHOR

— — — — pacyetHoi 21

Juuue 5

Hok 155

Hopoaks nakmonHne cannz 156
JeimoBan Tpy6a 143

Huakocts, xapakrepucTHkr 86
BA3KOCTH 86
— koaddHiHenT 86
NAoTHOCTE B6
TégFPaHH'-IHblﬁ CA0ft NPH  ABHIKEHHA

JKoccean dopmyna 80
JKypraa noctpoeunsiit 154
— perHcTpauun 154

3anupauug yron 69
3acacwiauusa cuna 107
3atonaeuHe orcexa 77
3amHTa BOAOCEMOB OT  3arpA3HeHHs
wedToi0 227
6ononoe orpaxiaenne 227
doproBre HedTecopHble npHCTaB-
kn 227
3emcuapaz 11, 15
seMnecocHHE 15, 143
Kopnyc 143, 144
MHorouepnaxossit 15, 143
caMoxoauuii 143
TpeboBaHua [43, 145
wrasropstii 143

Wamomuuarop 140, 141
Huxsmunorpad 74

Hendtasda ckopocthsle 112

— TArOBHE AMHaMOMerpHYeckve |13
— xofosue 154

— wsapTosine 154

239



Kaeutauusn 108

KHNMeHAe xonoaHoe [08
Kanatwl, suan 157, 158
-— XapaKTepHcTHXH 158
Kapauure 125
Kavka 82

aMnoaaTyda 82
Gopropas 82
BEpPTHKaALHaA 82
BAHAHAA yueT 84
Kuiepaa 82
ggncﬁauuﬂ cobeTBeHHBle  {cBOGOAHBE)

K03 OHUKHEHT NIHHAMHYHOCTH 83
Ha BOJHenHH 83

nepuos 82, 83

NJ4BHOCTL 9

pasmax B2

CHJIH Ha CKyJOBHX XHAsNX B4
ycnoxoutean 83

-~ rHpocKonHieckue 85

— CKyJnoBble KHaH 85

— — uHCTepHH 85

yactota 82, 83

Kunesan aAduna 21
Kuab crynaosoil 85
Kuabcon 125
Kutiosan nnanka 181, 182
Knace cyana 16
ciMBoa 16
IKCMepHMeBTanbHbll 16
KnaccspukanncuHoe ceHaeteawcrso 17
Kuext 181
Komusre 5
Konrpdope 134
Kopnye 5, 20
JdepopMaunH Apu BoAHenHn (15
KenelobGeToHHNE 146
-~ HCNLITAHHA 148
—7cnoc06 fIOCTPONIKH MOHOMYTHHI i
14
— — — cOGOPHO-MOHOJHTHBIH 147
H3 JierKeX ciinasoe 1456
KOHCTPYKIHH 129
HapyxHaa obuwnpka 129
nepeGopKH 5, 134
naacTMaccoBui 148
— KOHCTPYKUHH  OANO-,  BYX-,
Tpexcaofinas 148, 149
— cTexaonaacTHRoBbH 148
MOABOAKON wacTH obbem 32
npounocts 114
pasMepeHHs ThaBHbie 20
¢ ABoitHpIM auOM 129, 131
— ABohubtMa GopraMu 131
— NBYMA UHJHHIPHYECKAMK BCTaB-
kamu 131

240

cHcTemnl Hatopa 124
-~ — B MAWHHHOM oOTAeaeHHyu 133
-— — nonepeddan i24, 125, 126
— — npoacabHan 124, 125, 126
— — cMeinannas 127
coelHHenun aaementos 121
-~ — 3akaenounne 122
— — cBapHHe 122
cyAna-Hedbrepynososza 130, 131
-— cMewanHoro nJjasauas 130, 131
tdopma 21
— XapaxrepucTHKRr 23
Koyw 163, 164
Kodpepaam 5
Kosdduunen:
sacacuBanua 107
NOJEIHOrG AeicTBUA MeXaHHUYecKHil

— — nponyJascHBHE 93
noaHoTH Kopnyca 22, 24
— — BaTepJHAHN 22
— — BepTHKaAbHOH 22
e — MHAGNb-WNAKroyTa 22
— — ofutey 22
— — nponoabHoit 22
nonyrHoro noroxa 107
cyaqaa 91, 92
YTHAH3ZUHH  BOAOH3MeEllleHHA [0
Aennefity 32
— — — YHCTOfl FPY3ON0ABEMHOCTH
32
Kpena yroa 24
— — nHHaMH4ecKHi 68
Kpen-6aanact 74
KpeHosauua onbiT 73

Jlegosuii nosac 128

Jlegoxon 14

Asna cnnovesHocts 16

Jlok 5
rpysosoit 137
cpeToBol 139
cxoanslit 139, 140

Jhoxopoe zakpuThe 137
Mak-Tperopa 137, 138
wapHEpHo-counetennoe 138, 139

Muccn nepemennnie 31

— noctonHHbe 31

Mautu 162

MetaueHTp nonepednsiii 48

-~ NpoAoaAbHBlH T1
MeTanesTpHuecKas BHICOTZ NONepeYHas
49

— -— — npu nepeMellesHH rpysa 5l
~ — npogonsHas 72

— auarpamma 47, 48

— ¢opmyaa 49, 72



Merauentpuaeckufi paguyc notepeynsifl
(manmtit) 48
— — NPOLOJbLHEIH Tk
Moauneornog 163
Moannenpuemauk 163
Mowmenr:
BOCCTAHABABAtOmui 47, 65
HHePUHH nIomaan 48
KpeHamui 46, 68, 69
— AHHaMHYecKnit 68
— AonycrHMRli 69, 70
— OT BeTpoBOi Harpysku 60, 61
— IMpH NONEPEYHOM HepeMeleHAn
rpysa 52
OTPOKHABIBAIOULIHI
68
npepesbHbiit 118

MHHHEMAJbHBIH

Mopexonnue kavecTpa cyana — cu. Ha-
BHPallHOHHHE Ka4ecTBa CyIHa
MoutHocTe HEARKaTOpHas 94

— none3nan 93

— adperTuBHAA 93

HaBuraunoHHsle (MopexojiHe} Kayect-
Ba cynHa 9
Harpy3skn:
anasisajouine n3rné gKopnyca 114
nocToaHHbie 114
[PH BHIXOfe CYAHA Ha BoaHy 115
caydafiune 114
smopu 114, 115, 116

Hazazop crneunanbenit 16

— TexHHYeck#ii 15

Hagerpoiika 6, 135

Hawnonenus cyiHa paBHoo6bemHbe 47
Hacanka sanpasasiouas 109

— nosopotHan 173

Henotonasemocts 9, 75, 76

Ob6uraemocts 10

O6musxa HapyxHan 127, 128
meaoBoro mosica 128
ToqmHEa 127

. OkoneyHoctd 132
— ToJKaeMHX cynoe 132
OnpoknaeiBanug yron 68
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