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NPEANCNOBWE

Mopckoil TpaHCnopT fABNAETCA OAHOM W3 BaXXHeWWMX oTpacnei
HapogHoro xossiictea CCCP, 3aHumas no o06beMy MepeBO30K BTO-
poe MeCTO MOoC/ie Xene3HOoAOPOXHOro.

Mopckoit ¢noT ocyulecTBAsieT NepeBO3KM BHYTPWM CTpaHbl, Cno-
COOGCTBYS pasBUTUIO 3KOHOMWUKW U KynbTypbl paiioHoB  KpaitHero
CeBepa ¥ [anbHero BocToka, y4yacTBYeT BO BHELUHETOProOBbIX 3KO-
HOoMUYecknx cBa3ax CCCP. 3{gekTnBHOCTL  paboTbl  MOPCKOro
(hnoTa 3aBUCUT OT YeTKOW W CRaXeHHON paboTbl NOPTOB M Cydope-
MOHTHbIX npegnpuaTuin. TMopTbl cAyXaT He TONbKO AnA 6esonac-
HOM CTOSHKW CY[OB, HO W ANS BbIMNOMHEHMA MOrpy304HO-Pasrpysoy-
HbIX paboT MyTemM MexaHuW3auuu, CKNagupoBaHWa W nepejayun rpy-
3a Ha Apyrue BuAbl TpaHcnopTa.

XXV cve3g KMCC noctaeun Ha X nATWUAETKY 3ajadvy yckope-
HWA TEMMOB KOMMJEKCHOW  MexaHu3auuum W aBToMaTu3auum npous-
BOLCTBEHHbIX MpPOLECCOB BO BCEX OTPac/isfX HApPOAHOro XO03fCTBa.
YcKOpeHue BHeLpeHUs KOMMAEKCHOW MexaHM3auum — 3TO OCHOBHONA
NyTb NOBbLIWEHNA MNPOU3BOAUTENLHOCTU TPyAa W YAYULEHUS ero yc-
noBuin. B 3Toil  CcBA3M MonyyaT faNbHeilluee pa3BUTME  MOPCKOIA
TpaHcnopT M nopTbl. ®AOT MONOAHUTCA CReunanu3MpoBaHHbIMU Cy-
jamu, a nopTel — CNeuuann3vpoBaHHbLIMKW  KOMMEKCaMU,  HOBbIM
obopyfoBaHMeM W npuyanamu.  YBEAUYUTCA  A/MHA  MPUYaNbHOro
(hpoHTa, OYAYT MOCTPOEHbI HOBblE MOPTbl, OCHALLEHHbIE BLICOKOMPOU3-
BOAMTE/bHOW TEXHUKOA.

PeweHne Bcex 3ajay, MOCTaBAEHHbIX NapTWeld U MNpPaBUTENbCT-
BOM, MoApasymeBaeT fafbHelly MNOAFOTOBKY KaApoB U MOBbILe-
HMe WX KBanuukauuw, B 4YaCTHOCTM Ppaboumx YKPYMHEHHbIX KOMI-
NEKCHbIX 6puraj  MOPCKMX MOPTOB, T. €. [LOKEpPOB-MeXaHM3aTOopOB.
MpuceoeHne [OKepaM-MexaHuM3aTopam TOrM0 WAM WHOTO Knacca KBsa-
mpukKauumn - onpegensetca  cneunanbHbiM - [10N10XKEHUEM.



FNABA I. MOPCKWE MOPThHI

§ 1. YCTPONCTBO MOPTA

CoBpeMEHHbIA  MOPCKOW  MOpPT — 3TO KPyMmHOe  npejnpuaTue,
npefHasHauyeHHoe Ana ob6cnyxmsaHusa cypos. OH pacnofiaraet aksa-
TOpueid n TeppuTOpMEeil CO CNOXHbIM KOMMIEKCOM WHXEHEPHbIX CO-
OPYXEHWIi 1 YCTPONCTB: Mpuyanamum [ LWBapTOBKM CYAOB, COBpe-
MEHHbIM MOAbLEMHO-TPAHCMOPTHLIM 060pYAOBaHMEM,  cKnafjamu Ans
XPaHeHWA Tpy30B, XENe3HOLOPOXHbLIMU NYTAMK, aBTOMOOWAbHLIMU
JoporamMu, MOpPTOBbIM (JIOTOM, C/AY>XEOHbIMW W ObITOBBIMU 3AaHUAMMU.

Ha pab6oTHMKOB nopTa BO3naratTCA Cclefylowme 3afjayun: opra-
HU3aumMsa M OCYLLeCTB/EHME  MOrpPy30YHO-pPasrpy3oyHbIX paboT  Ha
NopTOBOW TEPPUTOPWM W aKBaTOPWK; CO34aHME HeOo6XOLMMbIX YC/O0-
BUii ans obecneyeHns 6e30MacHOCTM BXOA4a M BbIXOAa CydoB, YpAo6-
HOli CTOSIHKM WX B MOPTY, a Takxke 6e30MacHOro njaBaHWsa B npefe-
nax mMopTOBbIX BOA; MOMHOE O6CAYXMBaHME 3axoffAwWwmMx B MOPT CY-
foB (obecneyeHne TOMAMBOM, BOAOW, npegocTaBneHue 6ykcupa, nou-
MaHa W Ap.); opraHu3auua npuema, XpaHeHus, KOMMeKTauuum u Bbl-
Jayn rpysos, MocTynawwux B MNOPT C MOPCKUX CYAOB Ha Apyrue
BUAbl TpaHcrnopTa ¥ 06paTHO; opraHu3auua CKNajCKUX W TPaHCMopT-
HO-3KCNeAWTOPCKNX  OMepauLuil; BCECTOPOHHee  06CAyXuBaHWe Mpu-
OblBAlOWMX B MOPT M OTNPaBAfAEMbIX W3 MopTa Maccaxupos; rmepe-
BO3KM Ha  MEeCTHbIX TPAHCMOPTHbLIX JIMHUAX TPY30B U NacCaXupos
cyfjamy nopTtosoro ¢noTa.

Mo xapakTepy BbINOAHAeMONW paboTbl MOPCKWME MOPTbl [AensaTcs
Ha nopTbl o06uUlero HasHayeHus, cneyuann3vpoBaHHble U KOMOWHU-
poOBaHHbIe.

MopTbl ob6uwero Has3HauyeHWa O06CAYyXMBAKT Cyda W rmepe-
pabaTblBalOT pasfinyHbIE TPY3bl.

CneuvanunusvpoBaHHbIE MNOPTbl MNpeAHa3HayeHbl [ANd  nepe-
paboTKM OJHOrO W/AW HECKONbKWUX BWUAOB Trpy30B, B OCHOBHOM Mac-
COBbIX (Yyronb, pyaa, 3epHO).

K TakuMm noptamM MOXHO OTHECTM TaK Ha3blBaeMble MPOMbILLIEH-
Hble, KOTOpble OOGCMYXXWBAKT KPYyMHble MNPeanpuaTud wWaMu KombuHa-
Tbl, WU naccaxupckue. CnegyeT BblAeNNTb elle OAUH BWUL Creuunanu-
3MPOBAHHbIX MOPCKUX MOPTOB — PbIGONPOMbICIOBbLIE, 060pYAOBaHHbIE
TEXHUKON Ans 06CNY>XMBAHMA CYLOB pbi6HON npoMmbiwneHHocT (B
MypmaHcke, Opecce, Pure, KanuHuHrpage).
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K KOMOWHWPOBAHHBLIM OTHOCATCA KPYMHble MOPTbl, BK/O-
yatowme paikoHbl WMAWM MpuYanbl, CNeyuanuM3npoBaHHble K 06LEro
HasHayeHus. TpumepamMn TakKuxX MOPTOB MOrYT CAYXWUTb: MypmaH-
CKUA — C KPYMHbIM Cneunann3MpoBaHHbIM paiioHOM ANS Meperpys-
Ku anatutoB; OpAecCKMiA — C MexaHW3MpOBaHHbIM KOMMMEKCOM ANs
pasrpysky CcygoB C CaxapoM-CblpuoM HaBanom; HOBOpOCCMIACKMIA —
C KpynHeiwwum paitoHom Llecxapuc gna Hanuea HedTerpysos; Jle-
HUHTPagCcKuin, WnbmyeBCcKUin n HaxO[KMHCKNUA — cO cneyunannsnpo-
BaHHbIMW KOMMAeKcamMyu A8 NepepaboTKM KOHTeiHepos.

B 3aBucMmMocTM OT ob6bema M CTPYKTypbl Tpy30- M CypoobopoTa,
9KOHOMMYECKOr0 3HauyeHus U Apyrux (aktopos nopTbl COBETCKOro
Coto3a genatcs Ha 4veTblpe kKateropuu. K nepBoii OTHOCATCA, B 4acT-
HOCTW, Takme nopTbl, Kak Pura, baky, XXpgaHoB, lMoTw, KO BTOpOA—
Xonmck, Kepub, HAnta, Kk Tpetbeli—Kunuga, Esnatopus, Boibopr,
K BHekaTteropuitibim — Ogpgecca, JleHuHrpag, Wnbuuesck, Hoso-
poccuiick, Haxopgka.

FnaBHOW © Hambonee CNOXHOW 3afayeli MOPCKMX MOPTOB SABASA-
I0TCA  NOrpy304HO-pa3rpysouHble  onepauuun. [Ana  3T0ro  NopThl
pacnonaratoT OCHOBHbIMW W BCMOMOrartesbHbiMKW 3neMmeHTamu. K oc-
HOBHbIM OTHOCATCA aKBaToOpus W TeppuTopWsA, CKNafbl, Neperpysou-
Hoe o6opyjoBaHWe W [p.; K BCNOMOratefbHbIM — MeXaHW4Yeckue
MacTepCKue, PEMOHTHO-CTPOUTE/IbHblE YYacTKW, HACOCHble, ClyXeo6-
HO-BCMNOMOraTe/bHble 34aHWsA, BOAONPOBOA, KaHanu3auus.

AKBaTopueii HasblBaeTCA BOAHbIA Y4aCTOK MOpTa, BKAKOYAOLLNIA
NoAaxo4bl K HeMY, BHYTPEHHWIA W BHELWHWA peigbl. AKBaTopus [OMXK-
Ha OblTb AOCTaTOYHbIX pa3mepoB, obecneumsBatb cBO6GOAHOE © Oe-
30NacHOe MAaHeBpMpOBaHWe CYAO0B, WMETb [JOCTAaTO4YHble  FNyOUHbI
4ns  6e30NacHOro WX [ABWXEHUA B MOMHOM rpy3y. Ha aksatopuwu
HEKOTOPbIX MOPTOB C CYAOB CHUMAKOT 4acTb rpy3a C Lenbil co3ja-
HWS MPOXOAHOM  ocagku K npuyany. AKBaTOPMIO  3aliMLLalT OT
BOJIHEHUSA [ANA CMNOKOMNHON CTOAHKM CYLOB OrpaguTeNbHbIMU COOPY-
XEHUAMU, KOTOpble TakKXe MNpefoTBpallaldT 3aHOCMMOCTb, o06Mmene-

HVWe, a B 3UMHee Bpems — o0b6pas3oBaHMe nefsHbIX MOMein u ckonne-
HWe OTAEeNbHbIX NbAUH.

Pa3nuyaloT faBa BMAA OrpaguTenbHbIX  COOPYXEHWA:  MOfbl U
BO/MIHONOMbI. Monbl BO3BOAAT OT 6epera, a BOJSIHONOMblI pacnonara-
0T Ha akBatopuu. [1pOCTPaHCTBO MeXJYy BONHONOMAMW WA MOfa-
MW CNYXWT BOpoTamum ANA BXoja W Bbixoja cypoB. Ha puc. 1 no-
KasaH nnaH Ofecckoro nopTa € XapakTepHbiMW AN MOPCKUX nop-
TOB 3neMeHTamMu (4 — BOJSIHONOMbI, 5— MasKk).

MpuyanbHblli  QPOHT, NpeAHa3HaYeHHbI A8 WBapPTOBKU  CY-
[OB Mo rpy3oBble onepauuu, OTCTOS W OYHKEPOBKW, COCTOUT  W©3
rPy30BblX, MNaCCaXWPCKUX W BCMOMOraTesbHbIX MNPUYanoB. Y4acTok
npuyanbHOro ¢poHTa /, 06CAyXMBaKWMin O04HO CYLHO 3afaHHON Aau-
Hbl, HasblBaeTcs npuyanoMm. Haubonee yao6HbIM B HacToOsllee Bpe-
MA NPW3HAHO PacnoOXeHWe MpPUYanoB Ha LWUPOKUX nupcax. Mup-
COM Ha3blBaeTCA TrWUAPOTEXHUYECKOE COOPYXEHMe, BbICTynawlee B
aKBaToOpuI0 noprta nof NpAMbIM WAW OCTPbIM YI1OM K 6Geperosoin nu-
HUM. Ha wWwupoKux nupcax pacnonaratT MNOPTOBble CKAafbl, MNpu-
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Brewnul pead

Puc. 1. MNnaH Opecckoro nopra

KOPJOHHbIE, a WHOTAa W ThiJIOBble MOPTafbHble KpPaHbl, XeNe3HoA0-
POXHble NyTW, aBTOMOGWIbHbIE Aoporu. TakoB, Hanpumep, [Mnato-
HOBCKMIA Mon B Opecckom mopTy wnu LUupokuii nupc — B Hosopoc-
cuiickoMm. Mpuuansl as Meperpysku AAMHHOMEPHbIX, THXENOBECHBIX
rpy30oB, KOHTEHEPOB CTPOSAT, Kak MpaBu/io, BAONMb Gepera.

AnvHa npuyanbHOro (poHTa — OfHA W3 BAXHEWIIMX XapaKkTe-
puUcTMK nopTa. Yem oHa 60/bwe, Tem GONblle MPOMNYCKHas CMnoco6-
HOCTb. [lpuyanbHbIii  (POHT COBPEMEHHBIX KPYMHbIX MOPTOB COCTaB-
nseT [LECATKW KWUIOMETPOB.

TeppuTopus nopTa — 4acTb No6Gepexbs, Ha KOTOPOW pasmelya-
0T Mnpuyanbl, CKNafgbl, NOABLEMHO-TPAHCMOPTHOE 060pPYyfOBaHME, KYllb-
TYPHO-6bITOBbIE KOMMJ/IEKCHI U OUUCTHbIE  COOPY)XEHUs [A/1s NpPefoT-
BpalleHMs 3arpsi3HEHUs MOps. Ha TepputopumM mopTa  MPOJIOXKEHA
pa3BeTB/IEHHAs CeTb >KE/IE3HOAOPOXHbLIX MNyTeli U aBTOMOGBUIIbHbLIX
gopor. B uensx o6GecriedeHuss GbICTPOW M KauyeCTBEHHOW nepepaboT-
KU TpPYy30B TEppUTOPUIO  achanbTUpyloT, GETOHWUPYHT, YKNafblBaloT
GETOHHbIMU NAWTaMu. [ns 0TBOAA /IMBHEBbIX W CTOYHbIX BOJ UMe-
eTcs KaHanusauus. [lof 3emniel NpoknagbiBaldT TPy6OMpoBOAbl BO-
[0- U TEnnoCHaBXeHWs, 3NeKTPUYECKME U TeNe(OHHble ceTu. B Hou-
HOe BpeMs TeppUTOpMS MOPTa OCBELAETCH C MPOXEKTOPHbIX BbILLEK,
MauT, CK1afoB, KpPaHOB.

MopToBble CKNaAbl NpefHa3HauyeHbl ANS KPAaTKOBPEMEHHOTO Xpa-
HEHWUs TPy30B. Pas3nmyaloT TpM TuMNa CKNAfoB — KpPbITble 2, OTKPbI-
Tble 3 W HaBecbl. Kaxpgblii cknaj pacrnonaraet cpefcTeamu ans obec-
MeyeHWs noxapHol 6GezomacHocTW, 6Ge30macHOCTW Tpyfa W MNPOW3BOA-
CTBEHHOW CaHUTapuU.

B 3aBMCMMOCTM OT MecTa PacrojiOXeHWs cKnadbl AensT Ha npu-
KOPJOHHblE W TbiNOBble. Te ¥ APYrue MOryT 6biTb KpbITBIMA M OT-
KpbITbIMU. [TPUKOPAOHHbLIE KPbITble CKMafbl B OCHOBHOM OAHO3TaX-
Hble, HO BCTPEYalTCA W MHOTro3TaXHble. OfHO3ITXKHbIE  CKIaAbl
06opyayloT OfHOW WM [ABYMS pamnaMu A MOTPY3KW U BbITPY3KH
)KENEe3HOJOPOXHbBIX BaroHOB W aBTOTpaHcnopTa. MexaHusaynsa pa-
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60T Ha OAHO3TaXHbIX CKfafjax OCYLEeCcTBAAeTCA  NOrpysyunkamm c
pPasIMYHbIMU CMEHHbIMW HaBEeCHbIMW 3axBaTaMW. B MHOro3aTaXHbIX
CKnajax Ha KaXAoM 3Taxe ycTpauBalT OTKpbiTble MNA0OWaAKN —
6aNKOHbl 414 YCTAHOBKWM Tpy3a MNpu MNpuWeMe WKW Bbljaye ero nop-
TanbHbIMW KpaHamu. [nd 3TONW Xe Uenum cayxaT rpysoBble AUGTHI,
B HeKoTopbIX nopTax MMelTCAa CKNafbl, rge npuem W Bblgavy rpy-
30B BbINOMIHAIOT Yepe3 pa3fBUXHYH KpbIly.

B KpbITbIX CKMagax HaBafOYHbIX FPYy30B MPUMEHSIOT KOBLUOBbIE
norpysynkn, 6ynbAo3epbl, 3KCKaBaTOpbl, MPUYEM Trpy3 MocTynaeT Mo
ranepeiiHoMy KOHBeiepy, pacrosioKeHHOMY Noj Kpblweli cknaga, a
Bblfjaya rpysa — M0 TYHHENbHOMY. B KpbITbIX CKnajax XpaHAT rpy-
3bl, 6osflumeca BO3LEWCTBUA aTMOCHEPHLIX 0CAafAKOB, B OTKPbITbIX —
MeTannbl, METaNOKOHCTPYKUWUW,  TSKENOBECHble  Tpy3bl U Ap.
O6CcnyXMBalOT  OTKPbITble  CKNagbl C TakumMu  rpysamu  nop-
TaNbHbIE W NOAyNopTanbHble KpaHbl, F'YCEHWYHblE W KpaHbl Ha MHEB-
moxofy. OTKpbITble CKaadblw HaBalOUYHbIX TFPYy30B 060pyAylOT He-
CKOMIbKUMMW fINHUAMU MOpPTafbHbIX KpaHOB, MOCTOBbIMW Meperpyxa-
TENsIMW, CKPeMepHbIMW YCTaHOBKaMW, MEXaHW3UPOBaHHbIMKW  KOMM-
nekcamu. Tpysbl C TblOBbIX CKMaAoB MNOABO3AT Ha Mpuyanbl aBTo-
MallMHamu, TpakKTopamMu C npuuenamu, Tpeinepamu, XXenes3Hogo-
POXHbIMW  BaroHamu. '

MOMUMO COOPYXEHWI, HEeOoBXOAUMbIX [NA OCHOBHOW  AesTefNb-
HOCTW nopTa, Ha €ero TEeppUTOPUM pasMeleHbl 3faHus, npefHasHa-
UEHHble [4NA PEeMOHTa, XPaHEeHWS W TEXHUYECKOro  06CAYyXMBaHUSA,
CpeacTB npousBoAcTBa. K HUM OTHOCATCA rapaxwu aBTOMOOUIbHbIX
N 3M1eKTpUYeCKMX" MOrpy3ynmKoB, PEMOHTHO-MeXaHW4yeckne MacTep-
CKWe, WHBEHTapHble W TaKenaxHble CKnagbl, 3apsgHble CTaHLuUWU,
CKNaAbl roptYe-CMa3oyHbIX MaTepuanoB. K cayxe6HbIM OTHOCATCA -
3fiaHMsA ynpaB/iieHWs NopTa W TFPy30BbliX pPaliOHOB, KOHTOPbl KanuTaHa
nopTa, Yy4ebHO-KypcOBOro KOMOMHATa, MaLIMHOCYETHbIX CTaHuuid. K
4yncny KynbTYpPHO-ObITOBbIX MOMELLEHUIA OTHOCATCA KpacHbI yronok,
AylweBble, rapgepo6Hblie, 3anbl 0XWAaHWA, YMblBajbHble, CTONOBbIE,
OyteTbl, 34paBNyHKTbI, TyaneTbl. Ha TeppuTopuu nopTa pacnonoxe-
Hbl TakXe TpaHCOpPMaTOpHble MNOACTaHUWW, MOMELEHNS BOLOHACOC-
Hble, KoTenbHble, ATC, Kapay/bHble, MOXapHble Aeno.

BHe noOpTOBOWA TeppuTOpMU HaxoaAaTcs KAybbl € OGUOGAMOTEKamM,
CMOPTUBHbLIE KOMMJEKChbl, Npo(uaakTopuu, nNUOHepcKue nareps. B
CNyXebOHbIX 3[aHMAX MNopTa pas3MewatTcs TaKXe opraHu3auuu, Bbl-
MONHSOWMNE  KOHTPOSbHO-MHCNEKTOPCKME — (YHKLMMW: TaMOXHA, Ka-
PaHTUHHBIA U BeTEpUHapHbIA Hag3op, BogpbibHag3op, [locypapcT-
BEHHas XxnebHas WHCMEKUMS, MWHCMeKUMs N0 KayecTBY 3KCMOPTHbIX
TOBapOoB, CaH3MUACTaHLMS.

CoBpeMeHHble NOpPTbI 006MafatdT 3HAYUTENbHBIM YUCAOM pasiny-
HbIX CYyAOB, O0ObeAMHEHHbIX MO4 O6WWM Ha3BaHWEM MOPTOGOT.
Mo NpoM3BOACTBEHHOMY  Ha3HaueHWI0 BCe cyfa NOpTOBOro noTa
JensTca Ha fABe Trpynnbl: cyAa CNy)Xeb6Ho-BCMOMOraTenbHOro ¢nota
H Cyfa MeCTHOro TPaHCMOPTHOIO0 M MacCcaXupckoro goTa.

B coctaB cnyxebHo-BCMOMOraTtenbHoOro  aota BXOAAT: 6yKcu-
Pbl-KAHTOBLUMKMW, BbIMOAHAOWME ONepauun Mo LWBapTOBKE TpaHC-
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MOPTHbIX M MNaccaXMpCKWX CYAOB B MOPTY; LIBapTOBHble 60Tbl, MNpu-
HUMalKLMe y4yacTMe B LIBAPTOBKE CyAo0B; OYHKEPOBLMKM CamMoOXof-
Hble M HecaMOXofHble, MNpeAHa3HauYeHHble Ana o0b6ecrnevyeHns CyAoB
TONAMBOM M CMa3oYHbIMW MacfaMu; HecamoxofHble 6apXun-Bojoneun
W TaHKepbl ANs nojayn cygam MPecHol Bofbl; NOLMaHCKMe KaTepa
n 60Tbl ANA AOCTaBKM /OLMaHOB Ha Cyfja; pasbesfHble Katepa AnA
noffepXaHus CBA3M C cygamu, BbICafiKM WM MOCaJKU UEHOB 3KuMa-
Xeli, MOpTOBbIX Paboymx, AOCMOTPOBbLIX KOMWUCCWU/A Ha BHYTPEHHEM W
BHEWIHEM peifax; cneuuanbHble Cyaa — Mycopo- U HedTecbop-
WMk, B cocTtaBe nopTodhaoTa HEKOTOPbIX MOPTOB MMEKTCA TaKXe
nnaBy4une KpaHbl.

MECTHbIA ~ TPaHCMOPTHbLIA (10T COCTOMT  MPEUMYLLECTBEHHO U3
HecaMoxXoJHbiX  6ap>X, MOHTOHOB, NMaWKOYTOB, MpPeAHAa3HaAYeHHbIX
Ansa 06paboTKM CyfoB Ha peiifie M Yy NpUyanoB C MOPCKOA CTOPOHbI,
a TakXe And MNepeBO3KW TPy30B MeXAy MNYHKTaMu MeCTHOro HasHa-
YeHMUs C MOMOLLb0 NMHEWHbIX OYKCMPOB.

Maccaxupckuin  not — KomdgopTabenbHble KaTepa fAna  Ty-
PUCTOB W OTAbIXalolWKX, COBEPLIAOLINE PEryNsApHbIE Peichbl Mexay
KYPOPTHbIMW NYHKTaMu BAOMb MNOOEPEXbSi W MOPCKME MNpPOrynku, a
TakXe Ccyfa, pas3Bo3fllMe NacCaXupoB MO pasUYHbIM  06beKTam
nopra.

B cocTtaBe noptotnoTa MMeEHTCA TakKXe chneunanbHble cyja —
OyKcupbl, CHabXeHHble BOAOOTAMBHLIMU CpPeACTBaMW, MOLLHbIMU YCT-
poiicTBamMn Ans TyweHWa noxapos. B 3amepsalwmux noprax nopTo-
BOMy (NioTYy npuaalTcs Nefokonbl Ans NPOBOAKW CYyAOB BO /fbAy.

Ona o06paboTknM (oTa, Xene3HOAOPOXHOr0 MOABUXHOIO CcOCTa-
Ba M aBTOTpaHcNopTa KaXAblii nopT pacnonaraeT pasHO06pa3HbIM
NoAbeEMHO-TPAHCMOPTHLEIM 060pPYyAOBaHUEM.

TS)KeNOBEeCHbIE TPy3bl MNEPErpyXXakwT NAaByYMMuM KpaHamu, o60py-
AoBaHWe, MeTaNnbl, aBTOTEXHUKY, Oymary, MELIKOBble, KUMOBble, 00Y-
KOBble W [pYyrue LWTY4YHble TPy3bl — MOPTa/ibHbIMWA, T[YCEHUYHbIMHU,
aBTOMOOMMBbHLIMM W MHEBMOKO/IECHbIMW KpaHaMu. Ha BaroHHbIX,
CKNAafICKNX W TPHOMHbIX paboTax WUPOKO MPUMEHSOT YHUBepcasb-
Hble ¥ CMeunanbHble MNOTPy3YMKKU, TATaynm W TPaKTOPbl C Npuuenamu,
O6ynbgo3epbl, Opocatenn, MHEBMOTPAHCMOPTHbIE MallUMWHbI.

Ha 6onbWwnX MNOTOKax HaBa/NoYHbIX TFPy30B BecbMa 3((EKTUBHO
paboTaldT  CTauMoOHapHble  Ccneuuanu3npoBaHHble  MEPErpy3oyHble
KOMMNAEKCbl, 3MeBaToOPbl, KOHBeilepHble YCTAHOBKW,  MOTPYy304HblE
CTaHUMW; YCNELWHO MNPUMEHAIOT rpeidepHble MopTa/ibHble KpPaHbl.

MopTanbHble KpaHbl SBASKOTCA B HACcTOsILLee BPEMS OCHOBHbIM
neperpy3oyHbiM 060pyAOBaHMEM MOPCKUX MopToB. C KX MOMOLLbHO
BbIMOMIHAIOT  Haubosiee CNOXHYKW U TPYLOEMKYK 4acTb [py30BOr0
npouecca — nepegavyy Trpy3oB C cyAaHa Ha 6Geper um o6paTHo. [Mop-
Ta/lbHble KpaHbl MOBCEMECTHO MNPUMEHAKT AnA 06paboTKM >KenesHo-
JOPOXHbIX BaroHOB, aBTOMalWlWH, O06CNYXWBaHWA CKNajoB; B Nepc-
MeKTMBE OHWU elle [AO0Nro 6yayT ocTaBaTbCA OCHOBHbIM BWAOM Mepe-
rpy3o4HOro o6opypoBaHus.

Ons neperpyskn  60nblIerpy3HbiX KOHTEWHEPOB CAyXaT cheuu-
anbHble MeperpyXatenn W MopTanbHble  KpaHbl 60MbLIONA rpy30-
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nofbeMHOe™, OCHalLeHHbIe aBTOMATUYECKUMU 3axBaTamu. BHyTpu-
nmopToBass TPaHCMOPTUPOBKA KOHTEHEPOB BLIMOMHAETCA TAradyamu c
npuuenamMmyv WAU MOPTasbHbIMKW KOHTEWHEPHBIMU MOTPY34MKaMK.

§ 2. OPTAHU3ALUUNA PABOTbI MOPTA

CTpyKTypa ynpaBfeHUs MOPCKMM MOPTOM 3aBWCUT OT rpy30060-
poTa, HOMEHKNaTypbl nepepabaTbiBa€MbIX = TPY30B, TeppuUTOpuanbHo-
ro pacnonoXeHws 06bLEKTOB, YPOBHS MexaHM3auuu Tpy30BbIX pa-
60T. B CBOell OCHOBE CTPYKTYpbl YyNpaBneHWs MOPTOB OAWHAKOBbLI U
MOTYT  pa3fMyaTbCs /IWWb  YMCAOM  OTAENbHbIX  MOApPa3feneHuit

(puc. 2).

Bceil ageATenbHOCTbIO MOpTa PYKOBOAWT HauyalbHUK MmopTa. Y He-
ro HECKO/IbKO 3aMecTWTesneld: Mo 3Kchayatauuu, no o6wum BOMpo-
caM K ObITy, N0 KagpaM, rNaBHblIi WMHXEHep, KanuTaH nopTa. B He-
NOCPeACTBEHHOM MOAYMHEHUM Y Haya/lbHMKA MOpTa HaxoAATCs Tak-
Xe rnaBHaa Oyxrantepus, OTAeN opraHusaumu Tpyga W 3apnnatel,
()MHAHCOBbI, HPUANYECKUA, MNNAHOBBIA W  aAMWUHWUCTPATUBHO-XO3A1-
CTBEHHbIA OTAEeNbl, oTAen 6esonacHocTU Tpyfa. Ywucno 3amecTuTenei
N ux (YHKUMM 3aBUCAT OT KaTteropuu mnopra.

3amecTuTenb HavyanbHUKa MopTa MO 3KcAayatauum  PyKOBOAWUT
3KCNNyaTaLMOHHOW [eATenbHOCTbIO MopTa UM OTBeYaeT 3a OpraHusa-
UMIO M TEXHOMOFUI  NOrpy304YHO-pasrpysouHbix pabot. Emy nogum-
HAIOTCA: rNaBHas fJucnetyepckas, KoTopas 3aHMMaeTCqd pacCTaHOB-
KON CcyAoB, NJaHUPOBaHWEM W KOHTpo/seM 3a uX o6paboTkoii B on-
TUManbHOM peXxwume, MNaHWPOBAHWEM W KOHTPosem 3a 006paboTKoW
BarOHOB, aHanM30M pe3ynbTaTtoB; OTAeN TEXHOMAOrMW, KOMMEPYECKUi
0TAeN, TPaHCMOPTHO-3KCMeAWLMOHHAA KOHTOpa W Tpy30Bble paiioHbI.
MopTodnioT u aBT06a3a MNOAYMHEHLI 3aMeECTUTENI0 HavyanbHUKa nop-
Ta MO0 3KcnayaTtauuu TOAbKO B OMEpPaTUBHOM OTHOLWIEHWW, T. €. Bbl-
JeneHnn HeobXOAMMbIX CPeACTB Ans obecneyeHUs Trpy30BbIX paboT.

[NaBHbIA WHXEHEpP PYKOBOAWUT  BCEMU TEXHWYECKUMU Mojpasje-
NEeHNAMU:  OTAeNaMy MexaHu3aumm W TeXHUYECKUM,  KanuTaibHOro
CTPOUTENbCTBA, PEMOHTHO-CTPOUTENbHLIM YyNpasneHuem u gp. [nas-
Hblli WHXEHEpP W NOAYMHEHHblE €My OTAeNbl OCYLLeCTBAAKT Cregyto-
Wwue GyHKUMK: obecneyeHne  Hafj/exallero COCTOAHMA W cofepxa-
HWS  MaTepuanbHO-TEXHWYECKON 6a3bl MopTa; 3aMeHy YycTapeBLUero
o6opyfoBaHMA W MOMNONMHEHWE HOBbLIM, 60/€e MPOU3BOAUTENbHLIM 060-
PyAOBaHWEM, PEKOHCTPYKUMIO U NEpPCrneKTUBHOE pa3BuUTMe nopTa.

3amecTuTento HayanbHMKa nopTa no o6wum Bonpocam U ObITy
MOAYMHAKTCA  XKUIULWHO-KOMMYHa/bHbI OTAen, obwexuTus, geT-
ckme yupexgeHus. OCHOBHOIW 3afayeill ABnseTcA  obecrneyeHue wux
HOPManbHOro  (PYHKLWOHMPOBAHWUA W Haffexalwero CcaHUTapHo-
TEXHWYECKOrO COCTOAHUA BCEX OBBLEKTOB MopTa.

B o06a3aHHOCTM  3aMecTUTens HavaflbHMKA nopTta Mo Kajgpam
BXOLAT MNPUEM TPYAAWMUXCA Ha paboTy, AO/MKHOCTHble MepemeLleHuns,
nofbop v paccTaHOBKa CMeuuanncTos, YBOSibHEHME K3 nopTta. C no-
MOLLbI Y4YebHO-KYpCcoBOro KombuHaTa, HaxofAlWerocs B ero nogyu-
HEHWW, OH OpraHuM3yeT MNOArOTOBKY KafpoB pPa3/IMYHbIM  Creuunansb-
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HOCTSAM W NOBbILEHUE KBaNMMUKaLMM. B HEKOTOpbIX MOPTax WMET-
Cs 3aMeCTUTENM HadyaNbHUKA MNopTa NO IKOHOMMKE.

B (yHKUMM KanuTaHa nopTa BXoAWT ob6ecneyeHue 6e30MacHOro
nnaBaHWs CyJ0B NO aKBaToOpuKU MNopTa, GE30MaCHON CTOSHKKU Yy Mpu-
4anoB, Ha BHYTPEHHEM W BHElIHeM peiigax. B KOHTOpe KanuTaHa
nopTta o(OpPMASAIOT pa3pelleHne Ha BbIXOJ CY[OB B MOpPE B COOTBETCT-
BAM C NpaBWNaMu MOpennaBaHus.

OCHOBHbIMW  MPOU3BOACTBEHHLIMU  CTPYKTYPHbIMU  MOApa3fene-
HUAMMW, BbINOMHAOLWMMMA  NOrPY304HO-Pa3rpy3oUHbie pa6oThbl, SBNSA-
0TCA TpY30Bble PaiiOHbl, OPraHW3yemble N0 TEPPUTOPUANbHO-TEXHO-
NOTMYeCKOMY Npu3Haky. Bo3rnaenseT rpy3oBoii paiioH HauyanbHWK
paiioHa, Ha3Hauyaemblii HauyaNbHWKOM MOPTAa WM HaAyaNbHUKOM na-
POXOACTBA M3 uMCNa OMbITHBIX M KBANUMULMUPOBAHHBLIX WHXEHEPOB.
HauanbHWK paiioHa HeceT MNepcoHanbHYyl  OTBETCTBEHHOCTb 3a Bbl-
MONHEHWe MNJaHa No BCEM MPOM3BOACTBEHHbIM U (DMHAHCOBLIM MOKa-
3aTensam, OpraHu3aLuio, TEXHOMOTWID W MexXaHM3alUui Trpy30BbiX U
CKNafICKNX onepauuii, oxpaHy W 6e30MnacHOCTb Tpyfa; OH MOAUYUHSET-
Cs HauyaNbHWKY MopTa WAW €ero 3amMecTUTENo MO IKcnayatauuu. Ha-
YaNbHWK paiioHa WMeeT annapaT YynpaBfeHWs, CTPyKTypa W LuTay
KOTOPOro  3aBMCAT OT 06bemMa W CHOXHOCTM nepepabaTbiBaeMblX
rpy3oB, MaTepuanbHO-TEXHWYECKON 6asbl, UYMCNEHHOCTW [A0KEepOB-Me-
XaH13aTopPOB.

OnepaTuBHbIe pabOTHUKM Trpy30BOro palioHa ob6ecneynmBardT 6ec-
nepe6oliHylo 06paboTKy CyAOB M BaroHOB, PacCTaHOBKY Meperpysouy-
HbIX MalUWH, pacnpegenaoT paboyyl Cuay, OCYLWECTBAAKT  KOHT-
ponb 3a opraHusauumelt M 6e30NacHOCTbIO Tpypha, COXpPaHHOW nepepa-
60TKOM rpy3oB, MPOM3BOAAT Yy4yeT U aHanu3 paboTbl KOMMIEKCHbIX
6puraj, BHeAPAOT MNPOrpPeccUBHY0 TEXHONMIOTUIO W HOBYK  Tex-
HUKY.

MpumepHas CTPYKTypa ynpaBfeHUs Trpy30BbiIM painoHOM MoKasa-
Ha Ha pwuc. 3.

Y HavyanbHUKa paiioHa MOXeT 6biTb OT ABYX [0 MNATM 3aMecTu-
Tenei. 3amMecTUTeNb MO 3KCMNyaTalWW BbINONAHAET (YHKUWM NO Op-
raHu3aunMu BbICOKOMPOU3BOANTENLHON 06paGoOTKM CyfJ0B U BaroHoB
Ha OCHOBE TMMOBOW TEXHONMOrMM W [AeiiCTBYOLMX NpaBun Gesonac-
HOCTM Tpyaa. EMy NOAYMHEHbl AMCMETYEPCKWIA annapaTt paiioHa K
CTMBUAOPCKME TPYNMbl, KOTOPbIE COBMECTHO C KOMMMEKCHbIMKU Gpura-
AaMn  SBNAKOTCA  HENOCPeACTBEHHbIMW  UCMONHUTENSMU  TPY30BbIX -
npoteccos. B onepaTMBHOM OTHOLIEHUW [AUCNETYEPCKOM paiioHa noj-
YMHEHbl TaKXe CKNnadbl. B HOYHOE BpeMS efMHOHa4YaNbHWUKOM paio-
Ha SBNSeTCA AucneTuep.

3amecTuTeNnb N0 MexaHW3auMm CO CBOMM LWWTATOM obecneymBaeT
6ecrnepeboliHy0 BbICOKONPOM3BOAUTENbHYO  paboTy BCeX MNOAbEMHO-
TPAHCNOPTHbIX  MAalWH, OPraHW3yeT UX PEMOHT U TEeXHWUYECKYIO
aKcnayartaumto.

3amMecTUTeNb NO CKNaAcKOW UM KOMMepueckoii pa6oTe HeceT oT-
BETCTBEHHOCTb 3a COXPaHHYH W Ka4yecTBEHHYI nepepaboTKy BCex
rpy3oB, CBOEBPEMEHHOE O(OpPM/EHWE TPAHCMOPTHOM U KOMMepYe-
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Puc. 3. OpraHu3aunoHHas CTPyKTypa rpy3oBOro paoHa

CKOM [OKyMeHTauuu. EMy MOAYMHEHLI CKNaACKMe W Y4yeTHble paboT-
HWKW, TafbMaHCKWA coCTaB, BeAYLLUA CYET Trpy30B.

OCHOBHbIMW  06f13aHHOCTAMM 3aMECTUTeNs MO  XO03ANCTBEHHOW
yactu SBAAKOTCA: COAepXaHuWe TeppuTopwMW, MNpPUNerarwllein K npuya-
nam akBaTOpuM, W BCEX 3[AaHWIA pailoHa B HafgnexallemM CaHUTapHO-
TEXHUYECKOM  COCTOAHWUW; OGecnepeboiltHOe (YHKUMOHMPOBaHWE  BCEX
KYyNbTYpHO-ObITOBbIX  06BLEKTOB pailoHa W o0becrnevyeHne  rpy30BbIX
paboT Heo6XOAMMbIMU rpy303aXBaTHbIMW MPUCMOCOGNEHNAMN U WH-
BEHTApeEM.

3aMecTuTeNb HauyanbHWMKa paiioHa N0 KagpaM BejaeT Bompoca-
MW TMpUEMa W YBONIbHEHWUS, TPYAOBOW AUCLWNAUHBI, MEPEMELLEHNS
nepcoHana, MNOBbIWeHUS KBanuuKauum, TOTOBUT MpeAcTaBieHuns
Ha MNOOLWpPeHNe OTANYMBWINXCA pPabOTHMKOB W HaKasaHWe Hapyllu-
Tenem.

B HeKOTOpbIX MOPCKMX MOpTax WMeKTCHs CheLnannm3mpoBaHHbIE
paiioHbl Mo nepepabOTKe Mecka, rpasBus, WebHA. B camocToATeNb-
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Hble paiiOHbl BbIAENAOT TaKXe KOHTEMHepHble TepMUHanbl, Ha Mpu-
yanax KoTopblx 06pa6aTbiBalOT Cyfa-KOHTeHepoBo3bl. Bnarogaps
BbICOKOM CTEMeHM MexaHu3alunW 4nucno paboTHMKOB B TaKuMX paiioHax
HEBENMKO U HaA0BHOCTb B OTAENbHbIX CTPYKTYPHbIX nogpasgene-
HUAX OTnajaer.

BaXHeWwnMmn nokasaTensMu, XapakTepuayrouumm npou3BoacT-
BEHHO-()MHAHCOBYIO [IeATENbHOCTL MOpPTa, SABNAKTCA ChegyloLue.

py30060pOT — KOMMYECTBO rpy3a, MOTrPYXEHHOro Ha cyga U
BbITPY>EHHOTO M3 CyA0B, T. €. MPOLIeAWNX Yepes npuyanbHblii QPOHT
3a onpegeneHHoe Bpems (mecsu, KsapTan, ropa). [pysoo6opoT uc-
yucnsetcs B (U3NYECKMX TOHHAX.

Ipy3onépepaboTka — BCE KOMMYECTBO rpy3a, KOTOpOe MopT ne-
perpyaet CBOMMMW CpeAcTBaMy N0 BCEM BapuaHTaM Meperpy3ouHbiX
pa6oT 3a onpeaeneHHbIn nepuod. [pysonépepaGoTka WUCUUCNAETCA B
TOHHO-ONepaLmnax.

BapvaHTOM Ha3blBaeTCA MEPEMELeHNe rpy3a Mo KakoMy-HWUGY[b
MPOU3BOACTBEHHOMY Ha3HAYeHMI0 C HA4yaNbHOro MOMOXEHUS [0 KO-
HEYHOro. Hampumep, BapuaHT CKNad—cCYyAHO O3Ha4aeT, 4YTO rpy3 ne-
pemellaeTcs €O CKNafa Ha CyAHO; BapMaHT BaroH — CY[HO O3HauyaeT
BbIFTPY3KY Tpy3a M3 BaroHa ¥ MNOrpy3Ky ero Ha cyAHo. Bcero B nop-
Tax HacuuTbiBaeTcs 17 BapuaHTOB pab6oT. OCHOBHbIMU M3 HUX SBNSA-
loTCA Te, MO KOTOPbIM MPOU3BOAMTCS MOrpy3ka U pasrpyska Cy/os.
BapuaHTbl BaroH—cCyfHO, aBTOTPAHCMNOPT—CYAHO, CYAHO—CYAHO W
06paTHble, T. €. He CBA3aHHbIE CO CKNagMpOBaHMEM Trpy30B Ha MOPTO-
BbIX CKMafjax, HOCAT Ha3BaHue nNpsaMbIX. [Mpsamoii BapuaHT Haubonee
3KOHOMMYEH, TaK KaK COKpallaeT pacxofbl Ha [AOMNOMNHUTENbHYH Me-
peBasky rpysos.

CTeneHb OpraHuM3auuyM rpy3oBbiXx pa6oT  onpefgensercs  OTHO-
LWEHMEM BCEX TOHHO-OMepauuini K (U3MYecKUM TOHHaM. Hanpumep,
ecnn 3a rof rpy3oo60poT nopTta cocTaBun 1 MAH. (uM3. T, a Konuue-
CTBO TOHHO-OMepauuii AocTUrno 15 MAH. T, TO pasfenns  Konu-
YeCTBO TOHHO-OMepauuil Ha (U3NYECKMEe TOHHbI, Mbl MOMYYUM  elle
OfMH TNOKa3aTenb pPaboTbl NOPTa—KOIM(ULUEHT  NepeBankn, KOTO-
pblii B NPUBEAEHHOM TNpuUMepe paBeH 15. YMeHblieHWe uucna nepe-
BaNoK rpysa paenaet paboTy 60nee IKOHOMWYHON, MOITOMY HYXHO
CTPEMUTHLCA K CHUXKEHUIO KO3I(M(ULMEHTA NepeBanku.

O[HMM M3 OCHOBHbIX MOKasaTenei ABNAETCH TaKXe MPOU3BOAN-
TeNbHOCTb TpyAa. B MOPCKMX MOpTax OHA WCYMCASETCS OTHOLIEHWEM
yucna (U3NYECKUX TOHH K CPeAHECcMMCOYHOMY cocTaBy pPaGOTHMKOB
nopTa, 3aHATbIX Ha TrpPy30BbIX paboTax, 3a ONpeAeneHHbI nepuom
(mecs, KkBapTan, rog). lMpowu3BOAMTENbHOCTb TPyAa MOBbIWAETCH C
yBENIMUEHNEM KONMMYeCcTBa MNepepaboTaHHOTO rpy3a U YMEHbLUEHWEM
yucna, pa6oTaloLimnx.

Ecnn BCe onepauun MneperpysouHoro mnpoiecca Mo onpeaeneHHo-
My TEeXHONMOrWYecKOMY BapMaHTy, 3a MCKIOYEHWEM BCMOMOraTe/bHbIX
(3auenka, oTuenka, MompaBka rpy3a M [Ap.), BbINOMHAKT MallUHbI,
TO TaKoW MNpOLECC HA3blBAETCA  KOMM/EKCHO-MeXaHW3NpPOBaHHbIM.
YpOBeHb KOMMIEKCHOW MexaHu3aluunm Morpy3ouHo-pasrpy3ouHbIX pa-
60T onpefenseTcs MPOLEHTHbIM  OTHOLUEHWEM  KONWYECTBa  TOHHO-
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onepauLuidi, BbIMOMHAEMbIX  KOMM/JIEKCHO-MEXaHM3MPOBAHHbBIM  CMOCO-
60M, KO BCEMY KOJIMYECTBY TOHHO-OMepaunii.

K OCHOBHbIM (JMHAHCOBbLIM MOKa3aTensiM MopTa OTHOCATCA cebe-
CTOMMOCTb nepepaboTku 1 T rpysa U npubbiib. Ce6GecTOMMOCTb Of-
pefenstoT NyTeM [eNeHWs CYyMMbl BCEX 3aTpaT MopTa, CBSA3aHHbIX C
rpy3oBbIMK OMEpauusMu, Ha UUCA0 (DU3MYECKMX TOHH, nepepaboTaH-
HbIX B MOPTY 3a OMpefefieHHbIli mepnog. Yem MeHblUe 3aTpatbl MNop-
Ta Ha 3apnnaTty, TOMIMBO W 3/EKTPOIHEPTut0, CHabXeHue MaTe-
puanamu U [pyrue pacxofbl W 4Yem 6Gonblle nepepaboTaHO rpy3oB,
TeM MeHblie CcebecTOMMOCTb. PasHuLa MeXgy [oXodaMuW UM pacxo-
JaMu nopTa HasbiBaeTcs  NpuGbIIbI. [MepeBbINONHEHWE NiaHA Npu-
ObIIM  yBENMUYMBAET (HOHAbI MATepuasbHOI0 MOOLPEHUS, COLMANLHO-
Ky/IbTYPHbIX MEPONpPUATUIA U pPa3BUTUS MopTa.

OCHOBHbIMW TMPOU3BOAUTENAMU MNEPErpy30UHbIX pPaboT B MOPCKUX
noptax fBNAKTCA [OKepbl-MexXaHU3aTopbl, OpPraHW3oBaHHble B KOMI-
NeKCHble 6puragbl. YNCNEHHOCTb WX 3aBUCUT OT KOHKPETHbIX YC/0BWUIA
Tpyga: cneuvanusaumm  paiioHa, poga nepepabaTbiBaeMOro rpysa,
JOCTUTHYTOrO YPOBHA  KOMMNEKCHOW MexaHusauuu. [pu neperpys-
Ke LWTY4YHbIX rpy3oB 6puraga coctouT u3z 12—18 uen.

KomnnekcHas 6puraga [OKepoB-MexaHU3aTOpPOB ABNAeTca nep-
BMYHbIM  MPOU3BOACTBEHHbIM  NoOApasfefsieHNeM,  OCYLLECTBAAOWUM
neperpy3oyHble Omepauum B COOTBETCTBMM C YTBEPXAEHHON TEXHONO-
rmeii npu cTporom cobnwofgeHun npaBun 6e30MNacHOCTM Tpyja U Tex-
HWYECKO aKcnnyaTauuu Meperpys3ouHbiX MawuH. B coctaB 6puragb
BXOLAT [OKepbl-MeXaHWU3aTopbl pPa3/IMYHbIX KNaccoB Knaccugukauum,
nmerolwMe Heob6XoA4MMbIe 3HAHUSA W OMbIT MO MPOWU3BOACTBY Meperpy-
304HbIX OnepauuMiA M ynpaBneHWKO MNOPTOBbLIMU  MOABEMHO-TPAHC-
MOPTHbIMA X CYLOBbIMM  NEPerpysoyHbIMKM  MallMHamu. BaxHeliwel
0COGEHHOCTbIO KOMMMEKCHON 6puragbl ABNSETCA YHWBEPCaNbHOCTb MU
B3aMMO3aMeHAeMOCTb ee 4jeHoB. Pabouume ynpaBndwT BCEMMW Mepe-
rpy3oyHbiMM MawmHamu. PykoBoguT 6puragoit 6puragup, HasHaua-
emMblii 13 uucna Hambonee KBanMUUUPOBAHHLIX U 00najalLlWmx He-
06XOANMBIMN OPraHM3aToOpPCKUMM crnocobHocTAMM paboumx. Kak npa-
BUno, oGpuragup umeet | uam Il knacc keBanugukaumu. Ona okasa-
HMA eMy MOMOLWM B OpraHuMsaumu Tpyga M3 4ucna OMbITHbIX pabo-
UMX Ha3HavyalT OfHOr0 WAW ABYX 3amMecTuUTenei.

Kaxzblii [OKep-MexaHW3aTop Mo Mpuxofe Ha paboTy OTMeuaeTcs
B TabesbHOI, nepeofeBaeTcs B pabouyr CMeLogexay M coo6laeT o
CBOEM npuGbITUM Gpuragupy. llocne MonyyeHUs Hapsg-3agaHus 6pu-
ragup c uyneHamu 6purafgbl oTnpaBnseTcs Ha pabouyee MecTo, rge no-
Ny4yaeT OT PYKOBOAWUTENS paboT MHCTPYKTaX No 6e30macHocTW Tpy-
Ja U TEXHONMOruw.

B 0653aHHOCTM 4/IEHOB KOMM/EKCHOW 6purafbl MOpTOBbIX pabo-
UMX BXOAAT: BbIMOSIHEHWE W MEPEBLINONHEHNE YCTAHOB/IEHHbIX CMEH-
HbIX 3afjaHuid; nonyyeHue neperpysoyHbIX MalWH U WHBEHTaps; Bbl-
nofHeHne Bcex TpeGoBaHuii, obecneynBalolmx Ge3omacHoe MNpoums-
BOACTBO paboT M 3KCnayaTauuto NOABEMHO-TPAHCMOPTHBLIX MaWWH U
MHBEHTaps; o6ecneyeHWe COXPaHHOW W KAayecTBEHHOW nepepaboTKu
rpy30B; W3y4YeHUe U MPUMEHEHWE MEepefoBbIX MeTOA0B TpyAa, Nporpec-
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CUBHOI TEXHOMOrMW W KOMMNJEKCHOW MexaHu3auuu npu MNpPon3BOACTBE
rpy30BbiX paboT; o06ecnevyeHne CAaXEHHOCTU, BbICOKOTO YPOBHS B3a-
UMOAENCTBMA W B3aMMHON NpodecCMoHaNbHOW nomowuM B npoLecce
paboThl; MNOBbILIEHWE CBOEW KBanuuKaumm 1 COBEPLUEHCTBOBaHME
NPOU3BOACTBEHHbIX HaBbIKOB; y060pKa paboymx MecT MNocne OKOH4a-
HWA CMEeHbl, cAaya B WCMPABHOM COCTOSIHUM MEPErpy3oyvHbIX MalluH,
WHBEHTaps M MPUCMIOCO6NEHMIA.

YNyuylWeHnto  NPOM3BOACTBEHHbLIX Pe3yNbTaTOB BO MHOrOM  Cro-
COOCTBOBAN OCYLLECTBMAEHHbIA B roAbl AEeBATON NATUNETKM Mepexoq
Ha HOBYH (OpMy oOpraHm3aumm MNOrPy304YHO-Pa3rpy30yHbIX paboT u
obcny>XmnBaHuma ¢Gnota — ONTMMaNbHbIA pexum 06paboTKM  CyAoB.
BHegpeHne ero noTpeb6oBano MOMCKA HOBbIX (HOpM  OpraHusauuu
Tpyga. B 1971 r. no wHuumatmee 6puragmpa WnbumuyeBckoro noprta
A. A. bapaHOBCKOro Havanu co3faBaTb YKPYMHEHHble KOMM/IEKCHbIE
6puragbl (YKB), Kaxpgas W©3 KOTopbix o06ecneynBaeT 06paboTKy
CyfHa B ontumanbHOM pexume. BHegpeHne YKB Ha norpysoyHo-
pasrpy3o4yHbiXx paboTax nNo3BOAWAO  OCyLWecTBAATL 6onee npaBub-
HYI0O W pauuoHanbHyK paccTaHOBKY paboumx M MexaHW3MOB, onepa-
TMBHOE MaHEBPUPOBAHWE UMW B TEYEHWE CMEHbl, YNy4lWUTb PYKO-
BOACTBO Tpy30BbIMM paboTamu, co3faTb YC0BUS ANA pocTa npodec-
CMOHANbHOr0 MacTepcTBa paboumx, MNOBLILWEHUS 3fleMeHTa cpaboTaH-
HOCTW YNEHOB Opuragbl, YKpenjeHus TPyAOBOM U MNPON3BOACTBEHHONA
AVCUUNAMHBI, YBENMYEHUS BbIpabOTKM U cpeaHero 3apaboTka pabo-
YaX W Ha 3TON OCHOBE — YCKOPWUTb 06paboTKy TPaHCMOPTHbIX
cpeacTtB. OnbIT 6puragbl MOAYYMA LUMPOKOE pacnpocTpaHeHue B MOp-
CKMX W peYHbIX MOpTax, Ha >KeIe3HOLOPOXHOM TpaHcnopTe.

B oTnuume OT 06bIYHbIX Gpurag, 4ucneHHoli coctaB YKB Koneo6-
neTcA B LWINPOKMX npegenax — oT 18 go 100 yen. m 6onee. B no-
molwsb O6puragnpy YKB HasHayaloT [ABYX M 6onee  3amecTuTenei.
Kpome TOro, Ana pykKoBOACTBa 3BeHbAMW K3 10—12 [OKepoB-mexa-
HU3aTOPOB Ha3HayaloT 3BEHbEBbIX. Tam, rAe MO3BONAKT YCNOBUSA,
3a YKB 3akpennfdioT neperpysoyHble MawunHbl M WHBEHTapb. B 3tux
cny4vasx OfUH M3 3amecTuTeneid 6Gpuragmpa OTBeYaeT 3a COCTOSHME
TEXHUKN. bBOonbly BOCNUTATENbHYID W MAaccOBO-MOUTUYECKYHD pa-
60Ty B YKB npoBOAsSiT MapTUilHble, NPOQCO3Hble M KOMCOMOJbCKME
rpynnbl, HanpaBnsia YCWUAUS Ha MOJHOEe UCNOoMb30BaHMe pabouyero
BpEMEHU, yKpenseHue TPyLOBOW ¥ MPOM3BOACTBEHHON  AUCLMUMAWHbI,
BCEMEPHOE MOBbIWEHNE MNPOW3BOAMTENLHOCTM Tpyfa.

Crtabununsaums oTAeNbHbIX TPy30NOTOKOB, Cheyuanusayms m oc-
HaleHHOCTb MOPTOB COBPEMEHHbLIMU MEPErpy30YHbIMKA  CPeAcTBaMy,
poOCT KBanUMMKaLMOHHOIOo M 06LIe06pa3oBaTeNbHOIO YPOBHS paboumx
co3ganu MNpeanocbiIKM K AanbHeilleMy  COBEpPLIEHCTBOBAHMIO KOJ-
NEeKTUBHbIX (hopM opraHusaumm Tpyga — nepexogy YKB Kk pab6oTte
Ha Hayanax XO3AWCTBEHHOro pacyeta W Hawbonee pasBUTON  €ero
(hopmMe Ha COBPEMEHHOM 3Tane—o6puragHomy noapsaagy.

Llenbto BHeapeHMs xo3pacuyeTa $BASETCA MNOBbILEHWE OTBETCTBEH-
HOCTM Opwuragbl Ha 6ase paclIMpPeHMs ee XO3AWCTBEHHOW CamMoCTosi-
TENIbHOCTM 3a CPOKM U KayecTBO 06pabOTKM  TPaHCMOPTHbLIX CPeACTB
nNpyu BbICOKOW 3KOHOMWYECKOW 3(MEeKTUBHOCTM W MaTepuanbHOM 3a-
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WHTEPecoBaHHOCTN YNeHOB 6purafbl B KOHEYHbIX pe3yfnbTartax Tpyga.
MepBoii Ha MOPCKOM TpaHcnopTe O6puragHblii MOAPAL Hayana BHEA-
patb YKB KopcakoBckoro nopta, pykosogumas . B. baTioHeld,
KOTOpas CBOUMW CUNaMW W 3aKpenjeHHbIMU cpeacTBamMu o06pabathbl-
BaeT TPAHCMOPTHOE CYAHO «OT MpUXofa [0 O0TX0f4a» C OTBETCTBEH-
HOCTbIO 3a CpoKuM ero obpaboTku. PaboTa no Metogy O6GpuragHoro
nogpafa faeT XOpowue MPOM3BOACTBEHHbIE pe3ynbTaTbl W HaxoauT
BCe '60/lee LUNPOKOE MPUMEHEHME.

bonblioe 3HayeHue B [efie BbIMNOSHEHUA 3afay, MNOCTAB/IEHHbIX ne-
pes MOPCKMMW MOPTaMy, WUMeeT BbICOKas OPraHn3oBaHHOCTb W CTPO-
rag AucuunivHa Bcero nepcoHana. AucuunamHa Ha MOPCKOM TpaH-
crnoprte COCTOMT B COGMOAEHUN BCEMU pPabOTHUKAMU YCTAHOBNEHHBIX
nopsgka M npaeBua, GecnpekoCI0BHOM, TOYHOM U CBOEBPEMEHHOM
BbIMO/MHEHUN MPUKa30B U ABNAETCA BaXHbIM CpPefCTBOM 0becrnevyeHus
6e3onacHOCTM  MOrpPy304YHO-pasrpy3oyHbiX paboT M yKpenseHus B
KaXX[0M paboTHMKe CO3HaTeNbHOro OTHOWEHWA K Tpygay. Ha goke-
pPOB-MeXaHM3aTOPOB MOPCKMX MOPTOB pacnpocTpaHseTcs  AeilcTBue
«YcTaBa 0 fucuunnavHe paboTHMKOB Mopckoro TpaHcnopta CCCP».

Tpyposas AucumnanHa 006A3bIBAeT KaX[oro [oKepa-mMexaHu3aTo-
pa: TOYHO WCMOJMIHATbL BO3/I0XKEeHHble Ha Hero 06A3aHHOCTU; HeYK/IOH-
HO cobntofaTb TpeboBaHUSA 3aKOHOB, MPWUKas3aB, MpPaBuUl U WHCTPYK-
uuii; 6bITb YeCTHbIM, MNpaBAMBbLIM, XOPOLO 3HaTb CBOE [feNno M Mo-
CTOAHHO B HEM COBEpLUEHCTBOBATLCA; BBIMOMHATL U MEPeBbINOMHATL
HOpMbl  BbIpaboTKKM; cbeperatb  rocyfapCTBeHHY  COGCTBEHHOCTb
(TexHMyeckue cpefcTBa  MOPCKOro TpaHCMopTa, WHBEHTapb W Mpu-
cnocobneHuns, nocTtynawuwue B MOPT rpy3bl); CTPOro XpaHUTb TOCYy-
JApPCTBEHHYIO W BOEHHYH TallHy; cobnwogaTe npaBuna cnyxe6HOI
BEX/MBOCTH.

FNABA Il CYNA W XENE3HOLOPOXHbIN
NnOoABWMXHOW COCTAB

§ 3. YCTPONCTBO CYLOB

Mog MOpCKOW MepeBO3KOW MOHMMAKOT MEPEBO3KY TPYy30B, MacCaXu-
poB, 6Garaxa wuM ToBapo-6araxxa Ha MOPCKOM TPaHCMOPTHOM Cyf-
He. Becb npouecc MOPCKOW MepeBO3KM TPYy30B COCTOUT U3 OTAE/b-
HbIX 3/1EMEHTOB: MNpMemMa rpys3a nopToM OT TpPy300TNpPaBUTENs WU
OPYroro BuAa TpaHCMopTa, HanpuMep OT >KeNe3HOAOPOXHOrOo, AN
JaNbHelWweld OTNPaBKM B MOPT Ha3HauyeHUs (MOSYUYeHWs); XpaHeHUs W
o6ecneyeHnss COXPaHHOCTU Trpy3a Ha Cck/iagax A0 OTNpaBfieHus; mo-
rpy3ku rpysa Ha cyga Ansi  OTNpPaBKWU; TPaHCMOPTUPOBKM Fpy3a Ha
CyAax OT nopTa OTMpaB/feHUs A0 NopTa Ha3HauYeHWUs; BbLIFPY3KU Tpy-
3a W3 CYAOB B MOPTY HA3HAUYeHWs; XPaHEHWs W 0GEeCcreyeHUs CcoxXpaH-
HOCTW rpy3a B MOPTY HasHauyeHWs [0 Tex MOp, Moka ero He 3abeper
rpysonofnyuyaten uaum notpebyeTcsa nepefava ,Ha -Apyroi Bug TpaH-
CropTa; BblZauyu rpysa B MOPTY HA3HAUEHMS HEMOC-PeACTBEHHHO Tpy-
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30/10ly4aTento WM Meperpysku ero Ha Kakoin-nub6o Bma TpaHcnopTa
ANA [OCTaBKWM B MYHKT MoTpebneHuns.

MOHATME O MOPCKMX MepeBO3Kax O4YeHb O6GWKMPHO M onpegenset-
cA Kogekcom Toprosoro wmopennaBaHus CCCP  (KTM).

CyfHO — 3TO CNOXHOE WHXEHEePHOEe COOpPYXEeHWe, HaLBOLHOE WU
nofBOAHOE, KOTOpOe MpefHasHauyeHO [ANA TPaHCMOPTHLIX MNepeBO30K
TPYy30B MAM BbINONHEHUS WHbIX HapPOAHOXO03SNCTBEHHbIX, OOLLECTBEH-
HbIX WK cneumanbHbIX 3agad (Hanpumep, Hay4vyHO-UCCAeA0BaTENbCKUX).

K rpaxpgaHCKMM TpaHCMOPTHLIM CyAaM OTHOCATCA rpy30Bble (Cy-
XOrpy3Hble, HafMBHbIE, KOMOWHWUPOBaAHHbLIE) U naccaxupckme. Cyxo-
rpy3Hble nojpasfensoT Ha cyja ANA NepeBO3KUM rpys3a reHepanbHo-
ro, maccoBoro (HacbIMHOr0) WX NECHOro, pedpuKepaToOpHble, KOH-
TeliHepOBO3bl, C TFOPU30OHTaNbHOM MOrpy3KOM U MOPCKWE MapoMbl.
Cyfa [nsd nepeBO3KWM TEHEPasbHOro rpysa WMEKT  60/blIoe YMCO
rpy30BbIX TPHOMOB, He 6Oofee ABYX nNany6, UX rpy3onofbeMHOCTb He
npesbiwaet 20 Thic. T. MpuMepoM TakoOro cyaHa SBASETCS cepus cy-
OB TUMNOB «JIEHWHCKUIA Komcomon» U «lontaBax.

K cygam, npegHasHauyeHHbIM 418 MNepeBO3KM MacCoBbIX (Hacblm-.
HbIX) - FPY30B, OTHOCATCH Yr/ieBO3bl, PyL0BO3bl rPy30M04bEMHOCTLIO [0
150 TbIC. T. 3TW cyfa 06bIYHO OfHOMNaNybHbIE.

NecHble Tpy3bl rpy3at B TPOMbl U Ha nanyby CcynoB-/1€eCOBO30B.
PedpuxepaTopHble cyfa CAyXaT [LNA NEepeBO3KM CKOPONOPTALLMXCS
npoaykToB (GpyKTOB, pblbbl, MAca W Ap.). KOHTeliHepoBO3bl MNpu-
cnocobneHbl AnS MNepeBO3KM Trpy30B B CMeLManbHOW, KakK mpasuio,
repMeTUYHON Tape, Ha3blBaeMOW KOHTelHepoM.

Cyaa c ropus3oHTanbHOW MOrpy3KO OTAMYalOTCAa OT KOHTeiHepo-
BO30B- TeM, 4YTO pasrpys3ka-norpyska WUCK/4YaeT BEPTUKANbHOE Mepe-
MelweHve rpysa. CydHO pasfeneHo Ha ropu3oHTaNbHble nanyobbl; B
KOpMe WM no 60opTam OHM MMEKT BO BpeMs peiica repmeTu4veckn 3a-
KpbiTble BopoTa. Mo mpubbITUM B NOpPT BOpOTa OTOpacbiBalTCA Ha
npuyan WM CAyXaT MOCTaMu, HasbiBaeMbIMW annapensimu, KoTopble
COefMHAIOT npuyan ¢ cygHom. Mo HWM B TPIOMbl CyfLHa Bbe3XaeT
camMOX0JHasa TexHWKa, NM60 Ha HUIKOCUAALWMX Tenexkax uiM ppy-
rMX MallMHax BKaTblBaloT KOHTEeliHepbl M WHOe 060pyfLoBaHMe.

-MopcKuie napombl ABAAKOTCA CAMOXOAHbLIMU CyfaMu, KOTopble ne-
PEBO3AT )KENEe3HOAOPOXHble COCTaBbl 1 aBTOMOGMIM BMecTe C Tpy-
3aMM U maccaxumpamu.

HanvBHble cyfa — TaHKepbl MpefHa3HayeHbl A1 MepeBO3KU XUA-
KUX HeTenpogykToB  (Cblpoil HedTW, KepocWuHa, 6eH3MHa M T. M.).
K HMM TakXe OTHOCAT rasoBO3bl, KOTOPble TPAHCMNOPTUPYIOT XUAKUE
XUMUYECKME NPOLYKTbl U CXKMXKEHHble rasbl (MeTaH, nponaH, 6yTaH,
aMMMaK u gp.). TaHKepbl TakXe MCNOMb3ylT AN MNepeBO3KU 3epHO-
BbIX TPy30B U caxapa-cblpua HaBanoM.

KombuHupoBaHHble cyfa (Hanpumep, He(TepyfoBO3bl)  UMEKOT
Takylo KOHCTPYKLMIO KOpnyca, 4TO Ha HUX MOXHO MNepeBO3UTb [Ba
BUAR,,PAINIHbIX _TPY30B.

B cyxorpysHom cyfgHe (p|/|c 4) Kopnyc pasgeseH MonepeyHbIMy
nepe6opkamnm 14 Ha OTcekU. KOHLEBble OTCEKW, a WMEHHO HOCOBOIA
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Pmc. 4. CyxorpysHoe cygHo
3, HasblBaeTcH (hOpI'II/IKOM, a KOpMOBOM 10 — axTeprnmnkom. B Hoco-

BOM OTCEKe pasMelleH LemHoW AWMk 2. B Hero yknagbiBaloT. CBap-
HYl0 Lenb, K KOTOPOWA npukpenneH skopb. OrpaxpjeHHas HOCOBas
yacTb nany6bl Ha3biBaeTcs 6Gakom 1, a kopmoBasa [J— wTom. Oc-
Ta/flbHble OTCEKW 4 WUCNOMb3YHT MO rpy3oBble MOMELEHUSA, Ha3biBa-
emble TptoMamu. TpoMmbl B nognany6HOM  MPOCTPAHCTBE  MOryT
OblTb pas3feneHbl  rOPU3OHTa/bHbIMKU  neperopogkamu 15, © TOrga
NMPOCTPaHCTBO 5 Hag HWMW HasblBaeTCqd TBUHAEKOM. B  cpegHei
yacTu CyfHa BblfjefleH OTCeK 7 ANd XpaHeHWs 3anacos TOMAWBa, Ha-
3blBaeMbll  TONAWBHbIM 6YyHKepoM. K HemMy MpUMbIKaeT MalLlWHHO-
KOTeNbHOe OoTAeneHve 8, rfge Haxo4uTCA 3HepretTuyeckas  YCTaHOB-
Ka. BOMbWMWHCTBO CYXOrpy3HbiX CYAOB WMeeT fBOiiHOe fHO 6. OHo
CNYXWUT [nd npuema 6Gannacta, a TakxXe [ANd XpaHeHUs >XULKOro
TOM/AMBA M 3anacoB MPecHoi BoAbl. B KOpPMOBLIX TplOMax MpoxogauT
TYHHenb 9 rpe6bHOro Bajsa C BMHTOM CyfHa Ha KoHue. B ueHTpasnb-
HO/ 4YacTW CYAHO WMeeT CpeAHIo HafcTpoiky 12 n pybky 13. Ma-
nyby 9TUX HAACTPOEK WCMONb3YIT AN  pasMelleHusa  cnacatesb-
HbIX LUAOMNOK, NO3TOMY €e Ha3blBalOT LWJ/ONOYHOK (60TAek). B Hag-
CTPOMKax HaxXx0AATCA O>KWAble W CAYXeOHble MOMeWEeHns, a TakKxe
COCPefioTOYEHO YyMpaBfieHWe CyAHOM.

B HanMBHOM cyfHe (puc. 5) rpysoBas 4acTb [JefMTCA Morepeu-
HbIMW W OAHOW, [ABYMS WAW TPeMs NpPOAO/bHbLIMU  nepe6opKamu
Ha rpy3oBble OTCEKM 7 M 9, KOTOpble Ha3biBalOTCA TaHkamu. o cpas-
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Puc. 5. HanusHoe cygHo
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KEHUIO C CYXOrpy3HbIMU CyAaMW 4YWCNO MONepevyHbIX Nepe6bopok 60nb-
we. 370 HeoOXOAWMO AN YMEHbLIEHUS NPOLONLHOIO NepenBaHus
XUAKOrO rpysa npu Kadyke cypHa. KoHueBble oTcekn (opnuk 3 wu
axTepnuk 14) npejHasHayeHbl ANf npuema Kuakoro 6annacta. B
(hOpnuKe HaxoAWTCH LEnHOM AWMK 2. TaHKepbl TakXe MMeloT 6ak 1
n o1t 15. K dopnnky npuMbIKaeT CYXOrpysHblii TpOM 5, npegHasHa-
UeHHbIN ANA MepeBO3KW rpysa B Tape. MalunHHOe oTgeneHue 13 pas-
MeLEHO HAa KOpMe W pALOM C HWUM OTceK 11, HasblBAEMbI TOMAUBHbLIM
O6yHKepoM. [py30oBYl0 4acTb B HOCYy W B KOpMe OTAENAT OT cocep-
HUX MOMELLEeHWNIA y3Kue cyxue oTcekn 6 n 10, KOTOpble HenpoHMLaeMbl
ONA rasoB, BblAeNnsemMblX HeMTenpofykKTaMu. OTWM OTCeKM, HasbiBae-
Mble Kodpepgamamu, ob6pasytoTca ABYyMsA  nepebopkamu, KoOTopble
pacnonoXeHbl Ha pacctosHum 1—1,5 M ogHa oT gpyroin. Cyga cHab-
XeHbl Hacocamu fana obecneyeHUs MNOrPysKM W BbIFPY3KU XKULKOTO
rpysa. OHW HaxofsdTcs B HacoCHOM oTgeneHun 8. [py3 pasmeLialoT B
CpefiHeid 4acTuM CcyfHa WAM Ha KopMme nepej TOMNIUBHLIM OYHKEpPOM.
Ha kopme HaxoguTcsa 3HauyuMTenbHas Mo pasmepam HafacTpoiika 16,
r4e COCpPefoTOYEHbl XWUMble U CNy>XebHble nomeweHns. MHorve TaH-
Kepbl UMelT CpefHIO HaAcTpoikky 18. Torga B Heil HaxogaTcs Xu-
Nble MOMELLeHUS KOMAaHAHOro cocTaBa, pajguopybka, KalT-KoMMaHus,
MeAULUUHCKMEe cnyx6bl W BCe ynpasfieHWe cyfHoMm. [Ons coobueHus
MeX[Jy HaACTpoKamum WMerTCs nepexofHble MocTMKM 17 u 19, pac-
MOJIOXEHHbIe Bblle rpy30BO nanybbl. TaHKepbl WMEKT [BOWHOE [HO
4 1 12 TONbKO NOA MAlWMHHLIM OTAENEHWEM W MOA CYXOrpy3HbIM TpiO-
MOM. [1OCKO/IbKY HanuBHble cyfa 0co60 OMnacHbl B MOXApPHOM OTHO-
WEHWUN, OHW 060pYAOBAHbI  HAfEXHLIMW MPOTUBOMNOXAPHLIMU CUCTE-
MaMu.

py30Bble MOMeLLeHUA cyfHa 060pYAO0BaHbl BeHTUASALUERA Ana yha-
NeHus Bnarv nNpu OTCbIpeBaHWUW Tpy3a, BblAENEHWW WM BPeAHbIX ras3os
nM60o HenpuATHbIX 3anaxoB. VmetoTca npubopbl NOXApPHOW cUrHanu3a-
UMW, KOHTPONA 3a TemnepaTypon BO3LyXa WU MepUTeNbHble TPYOKM
YPOBHA BOAbl 3 NbAnax.

Ha cygax rpysoBble MOMELEHUA WMEKT OonpefeneHHblii HoMmep. Hy-
Mepauus TPIOMOB U TAHKOB HauyMHaeTCs C HOca CyAHa; Npu 3TOM TBUH-
J0EK MMEET TOT XXe HOMep, YTO U TPIOM.

[py30Bble MOMELLEHUA CyLHA UMEKT /II0K — Bbipe3 B nanybe, KOTO-
pbili  OrpaHW4YyeH MO MEePUMETPY BEPTUKANbHLIMW CTEHKAMW BbICOTOW
500—600 MM; OHM Ha3blBalOTCA KOMWHIrcamu. JIIOKWU MepekpbITbl fto-
KOBbIMU 3aKpbITUAMM-

Ha cyfax cTapoii KOHCTPYKLMM 3aKpbiITUE COCTOUT M3 CbEMHbIX
CTaNbHbIX 6MMCOB. Ha HWX HaknajbiBalT AepeBsHHble WUTbl (0YK-
Hbl), KOTOpPble nNepekpbiBalOT OPe3eHTOM B HECKONbKO cnoeB. Ero
3aKpennawT ANS FEPMETUYHOCTU [epeBAHHBLIMU KAUHbAMU.

CoBpeMeHHble cyfia CHabXeHbl MeXaHW3MPOBAHHLIMU JIOKOBbLIMU 3a-
KpbITUAMKM, MNpeacTaBAflOWMMU  CcO60  MeTannmyeckme WnUTbl (2—
8 WT. Ha ofAMH NtoK). VX OTKaTbiBalOT WM CKNAaLblBAOT MeXaHWU3n-
POBaHHbLIM CrMocobom.

MexaHU3NpOBaHHOE CKNajblBaeMoe CTBOpYaTOe 3akpbiTue (puc.6)
COCTOMT M3 [BYX LUMTOB-CTBOPOK 5 M 6. OHU coefMHeHbl wapHupamu 1
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Puc. 6. CknafgbiBaeMoe CTBOpYaToe 3aKpbiTue

B BUAe :netenb. lMpn -OTKPbITUU NtOKa MPUBOA, B YaCTHOCTU TMapasu-
Yyeckuil, NoBopaymBaeT KpailiHue CTBOpPKM. OHWM TAHYT 3a COOOW BHYT-
peHHue CTBOPKW, KOTOPble HE TONLKO MOBOPayMBalOTCA, HO U ABUXYTCA
BAO/Mb JIlOKA, B pe3ynbTaTe Yero CTBOPKW CKnafbiBatoTca. [na nerkoro
nepesBuUXEHU BHYTPEHHME CTBOPKM UMEIT POSINKU 2, KOTOPbIe KaTATCA
no nonkam 3 MpofoSibHbIX KOMUHICOB 4.

MexaHU3MpOBaHHOE OTKAaTbiBaEMOE 3aKpbiTue (puc. 7) COCTOUT U3
HECKONbKNX MeTannyeckux cekumii 1, coefuMHeHHbIX MeXAy coboii Ko-
poTkumu uensamu 3. Kaxpgas cekuumsa no 6okam WMEET TpU po/ukKa.
[Ba KpaiiHMX OnMpalTCA Ha KOMWHIC floKa, a CpefjHue 2 HEMHOro
BbIABUHYTbI B CTOPOHY W OMNUpalTCa Ha Hanpasndawowue, KoTopble
pacnonoXeHbl 3a npefenamum n0Ka U MNPOXOAAT BAOAb MNPOAOSbHbLIX
KOMUHrcos. CpefjHMe pOMUKW CMelleHbl OTHOCWUTENIbHO LUeHTpa TaXe-
CTU cekuuMn. OTKaTaHHble CeKUUM HaxonAaTcs B CBOGOAHOM NpoOCTpaH-
CTBE a 3a J/IIOKOM, OrpaHW4YeHHOM C O6GOKOB HanpasafalWMMN pebpa-
MU 4. OHU uMetoT HebONbLIOA YKIOH BBEPX.

Mpouecc OTKPLITMA filOKa COCTOMT M3 HECKONbKWUX NOCNeAoBaTesb-
HbIX onepauuii. Mpu BKAOYEHWM MPUBOAA OH TAHET KpaliHIo cekuuto,
B flaHHOM cfiyyae npaByto (puc. 7, a). OHa JaBWT Ha OCTa/lbHble, KOTO-
pble HauMHAKT ABUTaTbCs B NIEBYIO CTOPOHY Ha CBOMX ponmkax. Korga

i) 0}
6) 2)
il
R [ | L

Puc. 7. OTkaTbiBaeMoe 3akpbiTue
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nepBas CeKUWA BbIALET 3a Npefenbl /OKa, €e CpefHMEe POAUKM nona-
[Aal0T Ha YK/OH HanpaBfswlWwux pebep v MOAHMMAKT Cekuuto- Tak Kak
CpefHue PONVKU CMeLLeHbl, NOJ COOGCTBEHHOW CW/IOA TAXECTU ceKuus
noBOpaynBaeTCcs OTHOCUTE/NIbHO WX, KaK Ha ocW, U 3aHMMaeT B CBOOOA-
HOM NpPOCTpaHCTBE BepTMKanbHOe monoxeHue (puc. 7, 6). To e npo-
MCXOAUT M C OCTalbHbIMW CEKUWAMW, B pe3ynbTaTe 4Yero OHW 3aHUMa-
0T ‘BEPTUKA/IbHOE MOJIOXKEHMNE B BUAE CMIOXEHHOro naketa (puc. 7, B).
3akpblBaeTcsa /OK .B 06paTHOM nopsaKe, KOrga K KpaiiHeid npaBoii cek-
UM 6yaeT NpunoXeHa cuna no ctpenke (puc- 7, r). Mpu 3aTom uenu
obecneynBaroT NocnefoBaTeNlbHOE ABUXEHWE CEKUMIA M 3aKpbiTUE NOKa
Tproma.

py30BOii MnaH CygHa — 3TO CXeMaTMYeCcKUil 4YepTex ero paspe-
3a, Ha KOTOPOM MoOKa3aH MnaH pasMeleHuWs rpysa, HaMMeHOBaHWEe U
KONMYeCTBO BO BCEX PY30BbIX MOMeLLeHUAX. [py30BOi NiaH cocTasns-
0T B. MOPTY MOrpy3uM W COr/acoBbIBAlOT €ro ¢ KanutaHom cyaHa. Ec-
AN TPY3 MWAET Ha 3KCMOPT, TO B COrM/JacOBaHWW MPUHMUMAET yyacTue K
npeacTaBuTeNb KOHTOPbI «CoOH3BHEWTpaHe». [py30BOi nnaH cocTas-
NAKT Ha OCHOBaHWW pacyeTOB WCXOAA M3 TEXHWKO-3KCMyaTalMOHHbIX
XapaKTepuCcTUK CyfHa, MepeBO3NMOro rpysa, peiica, o4vepefHOCTM No-
rPY3KM-BbIFPY3KM B NOPTax W ApYyrux [AaHHbIX.

§ 4. * CYJOBbIE MEXAHV3Mbl N YCTPOVICTBA
ONA MOrPyY304HO-PA3IPY304HbIX PABOT

Ha cyxorpysHbiX cyfax K rpy30oBbIM YCTPONCTBaM OTHOCATCA CTpe-
Nbl 1 nanybHble KpaHbl, KOTOpble pa3MellaloT Ha BepxHel nanybe B
paiioHe NIOKOB TPIOMOB. Ha HanuBHbLIX cyfjax rpy30Bble YCTPOMCTBa
BK/IIOYAIOT Hacocbl, TpybonpoBoAbl WM CBA3AHHYK C HUMW apmatypy.
Ha nany6ax KOHTeiiHepOBO30B
MOTyT 6bITb YCTAHOBNEHbI KO3/10Bble
KpaHbl. CTpenbl B 3aBUCMMOCTM OT
rpy30onoAbEMHOCTH, T. €. NPefentHo
[ONYCTUMOWA Maccbl NOLHUMAaemoro
rpysa, Aensat Ha nerkue (go 10 T)
n TsHKenole (6onee 10 T); ux rpy-
3onogbemMHOCTbL goxogut go 300 T.
Nerkas ctpena (puc. 8) cocTouT
M3 HaKNOHHOW 6anku 2, HasbiBae-
MO YKOCWUHOI. BepxHIO0 OKOHeu-
HOCTb CTpeNlbl — HOK OXBaTblBaeT
HOKOBbIN 6yrenb 4, a HUXHAS 4acTb
Kpenutca K MauTe 10. Yepes 6y-
refb NPoxoguTt ckoba 5 co cTanb-
HbIM TpocoM 6 — ToneHaHToM. OHa
ornbaeT TONEHAHTHbLIK 610K 9
BTOPbIM KOHLOM Kpenutca K Tpe-
YrofibHMUKYy W TOMneHaHTa. Tpe-
YrOAbHWUK LenHbIM cTonopom 12
cBsi3aH C ManybHbiM 06yxom 13.
Puc. 3. Jlerkaa rpysosas cTpena
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Takum o6pa3om, TOMEHaHT YyAepXWBaeT cTpeny nog  Yriaom.
BnoK, ycTaHOB/IEHHbI Ha ckobe 8 obyxa 7 TomeHaHTa, MPUKPeNseH K
mMauTe. K TpeyronbHuMKYy KpenaT Tpoc 14, Ha3biBaeMblii nonapem Tone-
HaHTa, KOTOPbIA MAeT Ha LWBapTOBbLIA 6GapabaH (Typayky) rpy3oBoii
nebegky ANA W3MEHEHUA yrna HaknoHa cTpenbl. Ha HOKe CTpenbl Ha-
XoanuTcsA rpysoBoi 650k 20. Ero u HanpaBnawowmii 610k 15 Ha onope
CTpenbl ormnbaeT Tpoc /, HasbiBaeMblii LiKeHTenem. Ero koHey 16 upget
Ha GapabaH rpy3oBoi nebeaku And nogbemMa W onyckaHus rpysa. Ha
CBOOOLHOM KOHLE LWIKEHTeNa umetoTcd npotusosec 19 m rak 18. Mpu
OTCYTCTBUM Trpy3a obuwas macca NpPOTUBOBECA WM raka MO3BONSAET €ro
OMyCcKaTb YCKOpPeHHO 6e3 BK/OYEHUA nebefkn, a TOMbKO NyTeM pacTop-
MaxuBaHusa 6apabaHa. Ha Hoke umetloTCca OTTSXKM 3 M Tanu 17 ans
pa3BopoTa CTpPenbl Ha CTOPOHY.

Tsxenble cTpenbl pasHoo6pasHbl MO KOHCTpyKuuu. Haumbonee pac-
npocTpaHeHa cTpena C Bpe3HbIM LWKMBOM 6no0ka (puc. 9, a). Ee cTpe-
na 6o0fiee MaccuMBHa W OnMuMpaeTcsd LUNOPOM He Ha MayTy, a Ha cheym-
aNbHbIA (yHOaMeHT /, yCTaHOBMEHHbI Ha nanybe y MauTbl U CHab-
XKEHHbIA BEPTAOrOM MAM LWAPOBbIM LIAPHUMPOM ANA NoBOpoTa CTpe-
Nbl B CTOPOHY- YTON HakKN0Ha CTpefibl BbINOMHAKT Tanu 5, ToMeHaHT
2, KOTOpbli mocTynaeT Ha nebedky. [ak unu rpysoByt CkKoby nopage-
WnBalT Ha Tanu (ruHm) 6. VX rpy30BOiA WKeHTenb 4 ornbaeT Bpes-
Ho/i 610K 7 Ha cTpene U 4Yepe3 HanpaBnswwmii 610K 3 npeT Ha ne-
6efKy rpys3oBOil Tanu, C MOMOLLbI KOTOPOA MPOM3BOAATCA MOABEM
U OMyCKaHue rpysa.

PaccmoTpeHHas cTpena 06bI4HO O06CNYXWBAeT OAMH TpoM, pabo-
Tas Ha o6a 6opTa cyaHa. Korga Tpebyetcs o6pab6aTbiBaTb COCeAHWIA,
CMEXHbI/i TplOM, CTpefny nepecTaBaawT- 3Ta onepayus 04YeHb TpyAo-
emka ¥ gnutenbHa. UTobbl ee u3bexaTb, Ha Cyfax ycTaHaB/MBalOT
NepeKULHY0 TAXKENOBECHYK CTPeny C ABOWHbIMU TONEHaHT-Tansimum 3
n 4 (puc. 9, 6). NXx HenoaBw>KHble B6IOKM HaxXOAATCA HA MOBOPOTHbLIX
ronoBkax 2 v 5, pasMelleHHbIX Ha TPYy30BblIX KOMOHHax 1 s 6. Konox-
Hbl PacmofioXXeHbl He  BepPTWMKalbHO, & C HebOMbWMUM HaKAOHOM B
CTOpPOHY 60pTOB CcyAHa. HOK cTpenbl pa3fBoeH B BUAE BWUIKU, U K
HEMY Ha Trpy30BblXx Tansfx nofaseweH rak. [pu paboTe nebefok To-
neHaHT-Tanei cTpeny MNOATATUBAOT B BEPTUKa/lbHOE MOJ0XKeHWe, a
3aTeM OMNyCKalT Ha Heo6XOAUMbIA Yron yXe Hapj APYTUM COCELHUM
TptOMOM. Takum 06pa3oM, MPOUCXOAUT «MepeKnAbiBaHWe» CTpenbl ¢
O[HOTO TpHOMa Ha APYroW.

B oTnuume OT Nerkumx CTpef, TAXeN0M MOXHO W3MEHATb Yron Ha-
K/0Ha BMeCTe C rpy3oMm.

Ha cyxorpysHbix cyfgax ycTaHaBAMBalOT CTalyMoHapHble, T- e. 0e3
nepeABMXXeHUs, MOBOPOTHblEe KpaHbl. VX pa3MeliarT y Kaxpaoro rpy-
30BOT0 /1OKa B CPefHeit 4yacTu cygHa wau no 6GopTam (MpU Hanuuuu
TAXENOoW CcTpensbl).

Mo KOHCTPYKLMW Tpy30Bble KpaHbl  BbIMOMHAKT C MNPOTMBOBECOM
(Ha KpyroBom pefbCe), Ha Bpallatolleinca 1 Ha HEMOABMXXHOW  KOJIOHHE.

Y KkpaHa c npoTusosecoMm (puc. 10, a) HenojBMXXHOE OCHOBa-
Hue / npefctaBnseT coboli penbc, BbIFTHYTbIA MO KPYry B BWAE KO/b-
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Puc. 9. Taxenble rpy3oBble CTpesibl

ua. lMoBopoTHas 4YacTb KpaHa uMeeT nnaaTdopmy 18. Mexpay nnat-
(hopMOil U OCHOBaHWEM .MOMELLEHbI Lapbl 2 Tak, 4To -06pasyeTcs pa-
ANanbHO-YMNOPHbIA MOAWWMHUK 60MbWOr0 AuaMeTpa. 3Ta KOHCTPYK-
LUMS Has3blBaeTCA OMNOPHO-MOBOPOTHBLIM ycTpoiicTBOM. K nnatdopme npu-
KpenneHa cTpena 7, KOTOPYK YypaepxusaeT .kaHaT //. OH 3anacoBaH
MeXAy NoABUXHbIMKU 6n10KamMu 10 Ha cTpene M HenoABMXHbIMM 13 Ha
KapKace MOBOPOTHOW 4acTu, o6pasys nonucnacT. KoHeu 14 kaHaTta
noctynaet Ha 6apabaH 17 nebefAKW W3MEHEHWUS BblfieTa CTPESbI.

Mpn HamaTbiBaHUM WAW CMaTbIBAHWW KaHata COKpallaeTca wuau
YBEIMUYNBAETCA pPACCTOAHME MeXAY YKaszaHHbIMM 610KaMu K3-3a WX
conmKeHNs WU ypaneHus, B pesynbTaTe Yero crTpena nojHUMaeTcs
WX OMYCKaeTCad U U3MEeHfeTCs paccTofHue JI, KOTOpOe Ha3blBaeTCH Bbl-

a) 12

Pue. 10. KpaHbl C NpoTMBOBECOM W Ha BpaljaloLlWwencsa Ko/NOoHHe



NeToM KpaHa. BblneT — 3T0 paccTosiHMe, W3MepeHHOe MO Topu3oHTa-
N 0T raka [0 ocu nosBopoTa KpaHa. Hawbonblwee ponycTtumoe pac-
CTOSiHMEe A Has3blBaeTCsd MaKCUMajbHbIM BbIIETOM, a HauMeHbllee —
MUHUManbHbIM. KpailHWe noMoXeHWs CTpenbl OrpaHUMYMBAKOT KOHLE-
Bble BbIKIOYaTENN, 'KOTOPble OTKAKYAT MEXaHW3M W3MEHEHUA Bbl-
neta.

Ha MuHUManbHOM BbieTe (CTpena B MOMOXKEHUWU, MOKa3aHHOM
NMYHKTUPOM) OHa ynupaetcs B Oydep 4- [py3oBoii KaHaT 6 Mexay
6nokammn 10 u 12 ob6pasyeT nonucnact. OAMH KOHeL, KaHaTa uepes
LeMHY0 BCTaBKY C MPOTMBOBECOM CBfA3aH C rasom 9, a BTOPO KOHeL,
15 unget Ha 6GapabaH 16 rpysoBoi nebefkun, KOoTopasi Ha3blBaeTcs Me-
XaHM3MOM nojgbeMa rpysa. BbiCOTy nogbeMa OrpaHM4mBaeT KOHLe-
BO BbIK/OYATENb, YCTAHOB/EHHbI Ha HOKe CTpenbl. Onsd BpaleHus
MOBOPOTHON 4acTU KpaHa WMeeTcs MexaHW3M BpauweHus 3. OH cocTo-
UT W3 3N1eKTPOABMTraTens, KOTOPbIA 4yepe3 peAyKTop Bpalwiaet oberato-
Wyt wectepHio 20- LLecTepHA HaxoguTcA B 3alensieHUM C HEenoABUXK-
HbIM 3y64yaTbiM BeHUOM 19, 3aKpenneHHbIM Ha OCHoBaHuW. [pu Bpa-
WeHNA oberawowas LWeCTepHA 06KaTbiBaeTCA MO 3yObAM BeHUa WU
BpalwaeT MOBOPOTHYI 4YacTb Ha OMOPHO-MOBOPOTHOM YCTPOWCTBE.

YnpasnawT KpaHoM u3 KabuHbl 5. Ha cTpene ycTaHOBNEH npo-
XeKkTop 8. Bce .KpaHOBble MexXaHU3Mbl pa3MelleHbl Tak, 4TO ABNA-
I0TCA 4YacTbi0 MNPOTMBOBECA, YPaBHOBELLWBAKLWEIO XpaH B LENOM-

Y KpaHa Ha Bpalatouieiics KonoHHe (puc. 10, 6) nNoOBOpPOTHas
nnatdopma 7, cCBfA3aHHaA C  KOJIOHHOW 3 —'6annepom, NpPOXoaAuT
BHYTPU KoXyxa 4. KOXyx 3akpenjeH B BepxHeil 5 M HWxHel 2 nany-
.6ax. KonoHHa onupaeTca Ha KOXYX MOCPefCTBOM BEPXHEro nogLwum-
HMKA 6 M HWXHero noAnATHMKa 1, [KOTOpble BOCMPUHUMAIOT BCe Ha-
FPY3KW, M OTHOCUTENIbHO WX MPOUCXOAUT MNOBOPOT KpaHa npu Bpa-
LWEeHNN.

MoBOpOTHaA yYacTb KpaHa, HaxoadAwascs Bblwe Nnatpopmbl, U Me-
XaHW3Mbl MoAbemMa rpys3a, W3MeHeHWA BblneTa CTPenbl U BpaweHus
Maso 4Yem OT/IMYAKTCA OT KpaHa npejblgyliero Tuna- Y KpaHOB Ha
HEMOABMXHON KOMOHHE  nnaTtopma BMecTe C MNOBOPOTHOW YacTbio
BpawaeTca Ha MNOAWWUNHUKAX OTHOCUTENIbHO KOJMOHHbI, HEMOABWMXHO
_3aKpenjeHHoi B nanyb6ax.

py3oBble nebefky nNpUMe-HAOT ANa  06CNY>XUBAHUA rpy30BbIX
.CTpen. 3nekTpuyeckme nebefkn B MNPUHLMNE COCTOAT W3 3NEKTPOLBU-
ratensd, TOpPMO30B, pefyKTopa, rpy3osoro 6apabaHa u Typayek. KOH-
CTPYKTMBHOE OTAMYME COCTOMT B TUME pefyKTopa, KOTOpbIA  MOXeT
ObITb LUECTEPEHHBIM WM C NJaHEeTapHOW nepefadeil. ,

Y nebegku c wecTepeHHoi nepegaueid (puc. 11) 3nekTpoABMra-
TeNb / COeAMHUTENIbHON MYy(TOR 2 cBfA3aH C pegyktopom 4. Ha no-
nymyTe COeAMHUTENbHOW My(Tbl CMOHTUPOBAH J/IEHTOYHbLIA TOPMO3
3. Ha BbIXOAHOM Bafly OA4HOCTYNEHYaTOro LWUAWHAPUYECKOTO PemyKTo-
pa XecTKO CMAWUT LWecTepHd 5, KoTopas HaxoguTca B 3alenneHuu ¢
3y6yaTbiM KONecoM 6, XXEeCTKO MOCaXeHHbIM Ha Bany 7. Ha Bany Takxe
3akpenneHbl Typaykm 8 m 15 K cB0o6OAHO yCTaHOBMEH rpysoBoi 6apa-
6aH 10, BbLIMNOSIHEHHbIA 3a04HO C KyfnaykoBoi nonymygToi 12. BTo-
pyto nonymydty 13, ynpasnsemylo PYKOATKON, MOXHO NepeMeLaTsb
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Puc. 11. /lebepka C wwecTepeHHOW nepepaveit

BAONb Bana. bapabaH CcHabXeH NeHTOYHbIM TOpMO30M W, KOTOPbIl
yepes CUCTEMY pblyaroB CBSi3aH C HOXHOM neganbid. Ban 7 onupaet-
CA Ha MoAWWUnNHUKKM 9 1 14 1 BpawaeTcqd Ha HUX.

Mpn BKAKOYEHWWN 3NEKTPOABUraTens JIEHTOYHbIA TOopMO3 3 C Mo-
MOLLbIO 31eKTpOMarHuTa pacTopmaxusaeT Bco nebeaky. BpauweHue
yepes peayktop 4 u 3y6uatywo napy 5 u 6 nepegaetcs Bany 7 M
obenm Typaykam. Ecnm Ha Hux HabpoweH nonapb TOMeHaHTa CTpesbl,
TO M3MeHAeTCs €ee Yrof Hak/ioHa K ropm3oHTy- [pm 3atom nonymyd-
Tbl 12 1 13 pa30MKHYTbl, a rpy3oBoii 6apabaH 10 3acTONOpeH TOpPMO-
3om 11. Ans nogbema rpysa pyKoATKolW nonymydTel 13 BBOASAT B
cuenneHne ¢ nonymygrtoii 12, OfHOBPEMEHHO MeAanbk PacTOPMaXKu-
Bas Topmo3 //. Tem cambIM TFpy30BOil 6apabaH OKa3blBaeTcsi Coefu-
HEHHbIM C BasoM 7 W HauyuHaeT Bpawartbca. B 3To Bpems Typauku
BpallalTCca BXOMOCTYH. [1pn  BbIKNOYEHUN 3MEKTPOABUraTens Top-
M03 3 CTOMOPUT BCKO CUCTEMY.

py30nogbeMHOCTb 3MeKTpuyecknx nebegok 1,5—10 T, a CKOpPOCTb
nogbema rpysa 10—50 M/MUH.

§ 5. LWBAPTOBHbIE PABOTbI

LLiBapTOBKa WM OTWBApPTOBKA CyAHa fBASETCA OYeHb OTBETCTBEH-
HO/ onepauueil. Ee ycnex 3aBMCMT He TONbKO OT MPaBW/IbHOTO MaHe3-
pPUPOBaHUS CYAHOM, HO ¥ OT MOAFOTOBAEHHOCTM nopTa. Korga u3Be-
CTEH Mpuyan, K KOTOPOMY AO/MKHO LIBAPTOBATbCH CYAHO, OH AOMMKEH
OblTb K 3TOMY MOATOTOB/EH-

LLIBapTOBLMKN AOMKHbI NPUHATb LWBAPTOBbI C CyfAHA W HAaNOXWTb
UXx Ha 6eperoBoil nan. OHM TaKXe MNPUHMMAIOT ydyacTue Mpu nepe-
LUBApPTOBKE BO BPEMS CTOSIHKWM cyfgHa B nopTy. OT 4eTKol M cBoeBpe-
MeHHOW paboTbl LWBaPTOBLWMKOB 3aBUCUT ObiCTpas M 6GesomacHas Mo-
CTaHOBKa CyfHa K MOPTOBOMY COOPYXEHWIO .

K wBapToBHbIM paboTaM AOHYCKalTCH TOMbKO Te Auua, KOTopble
npownu cneunanbHoe o6y4veHne. [MOCKONbKY LIBAPTOBHbIE OMepaymm
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TPYAOEMKU ¥ MPOWU3BOAATCA BPYYHYH, TO co3jalTca bpurafgbl B KO-
nnyectse 4—8 uen. B 3aBUCMMOCTM OT CNOXHOCTM 06CTaHOBKU. [pw
3TOM Ha3HayaeTcs cTapwwuii. LBapTOBWMKM MpMOLIBAIOT Ha npuyan
BMeCTe CO CTMBMAOPOM palioHa (yyacTka) nopTa wau AWULOM, ero 3a-
MeHaowWwmMM, 3a 20 MUH 4O npuxofa cydHa. Bce paboTbl Mo LWBapTOBKe
CyfjHa BegyTca Noj PYKOBOACTBOM KamWTaHa CyAHa WM NoLMaHa.

Mpn nogxoge CcyAHa LWBAPTOBLLMK, YCAbIWAB MNpesynpeanuTeNbHbIii
OKpUK «beperucb», KOTOpbLIA nogaetcs npu BbIGPOCKE NerocTu, foN-
XeH CcTaTb ANLOM K CyfHY Ha pacCTOSiHMW He MeHee 1 M OT Kpas
npuvyana. [pu 3Tom 3anpeuwiaeTca n0BUTb rpy3 neroctu. [logHaB
6pocaTeNbHbI fINHb, LWBAPTOBLLUK CTOMT ANLOM K CYAHY W cpasy Bbl-
OvpaeT WBapTOB WM WAET NO npuyany, ecnum  CyaHo Npofo/mkaet
asuratbcs. [locne BbIGOPKM LWIBapTOBa Henb3A LWBAPTOBLYMAKY Haxo-
OUTBCA MeXAy TSAHYLWMMCAS KaHaTOM W KPOMKO mnpuyana, CTaBUTb
HOTY Ha OFOH WM 04eBaTb €ro Ha pyky unm nnedvo. LLBapToB paspe-
WwaeTca 6paTb TOMbKO 3a CepefuMHYy OroHa. 3anpeljaeTcs  KpenuTb
WBapTOBbl 3a OTOOMHbLIE paMbl W Apyrue YCcTpoOWcTBa, He MpefHas3Ha-
YeHHble Ans 3Toro. Henb3s nmponyckaTb LWBapTOBbl MO PenbCbl Mpu-
YaNbHbIX KpaHOoB.

Mepes HaGpacbiBaHMEM OroHa LWBapToBa Ha 6GeperoBoi nan Hafo
0TBA3aTb 6pocaTeNibHbIi NIMHb W CTaTb C TbIIOBOW CTOPOHbI TyM6bI-
Ecnn TpebyeTcs monpaBUTb MOMOXEHMe OFoHa LIBapTOBa Ha nane, TO
KaTeropuMyecky 3anpellaeTcs 3aknafbiBaTb PYKY C ThbIIOBOW CTOPOHbI
MeXay TyMGOoi M OroHOM, TakK Kak 13-3a -0TXKWMaHWs CyAHa KaHaT ne-
PUOAMYECKN HATATWBAETCS #1 3TO .MOXET MpPUBECTW K TpaBme. [pu Ha-
GpacbiBaHWW LIBApPTOBA Ha Man BO3MOXEH BapuaHT, KOrja Ha HeM yxe
HaxoAWTCA KaHaT Apyroro cyfHa. Henb3s AonyckaTb 3axaTue LIBap-
TOBAa OfHOFO CyAHAa LWBApTOBOM fApyroro. [lpy OTWBapTOBKE CyfHa
3TO MOXET MPUBECTU K TOMY, 4YTO OFOH Henb3s 6yfeT c6pocUTL C na-
na, CO BCEMM BbITEKAlOWMMKU OTClOJa aBapuitHbIMKU cuTyaumsmu. B
TaKOM C/lyyae OFoH LWBapTOBa CBOEro CyAHa Hafo MPOAeTb CHU3Y
CKBO3b OFOH YXe€ HaGpolIeHHOro KaHaTa, a 3aTeM HafeTb Ha Tym6y.

Bce wWwBapToBHble paGoTbl cnefyeT MPOM3BOAMTL B LEMbIX pyKa-
BMLAX.

HagzeTblii Ha GeperoBoil naj, LWBApTOB BbIGUPaAeTCs CYfHOM U Ha-
TAaruBaetcs. [pu  MepeHanpsXeHUM OH MOXET /OMNHYTb, HaHecs
yBeube nuLaM, CToAWwMM Ha 6epery. MMo3ToMy 3amnpeliaeTcs HaxoAuTb-
CA MPOTMB JIMHUM HATsHXEeHMs LWBapToBa. [Mpu WBapTOBHbLIX paGoTax
3anpellaeTcs nepeknagbiBaTb, CHUMaTb W cOpacbiBaTb B BOAY LIBap-
TOBbl 6€3 yKa3aHWs OTBETCTBEHHOro Julia.

§ 6. WENE3HOLOPOXHbIN MOABWXHOW COCTAB

B Npou3BOACTBEHHOW [esTeNbHOCT MOPCKMX MOPTOB BaXkHas pofb
MPUHAANEXUT >KENe3HOJ0POXHOMY MOABVMXHOMY COCTaBy, Ha KOTO-
pOM rpy3bl CaMoli OGLUMPHON HOMEHKNaTypbl 3aBO3ATCSA B MOPT U Bbl-
BO3ATCSH U3 Hero.

TapHO-WTYYHble W HaBaflOYHbIE TPy3bl, NoABepratoUMecs nopye oT
BO3JeiiCTBMS aTMOcepHbIX 0CaAKOB, Takue, Kak Myka, puc, Gymara,
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TKaHb, 4yali, caxap, 3epHO U Ap., NepeBO3AT B «PbITbIX BaroHax rpyso-
NoAbEMHOCTbLIO [0 64 T.

lMpokKaT 4epHbIX MeTannoB, YYryH, METaf/IoOKOHCTPYKLUKU, Xefnes3o-
6eTOHHbIE U3[eNus, CTPOUTENIbHbIE WU [LOPOXHbIE MAaLUWHbI MepeBO3AT B
nonyBaroHax rpysonofbeMHOCTbI0 62—94 T U Ha nnaTdopmax rpyso-
NOABLEMHOCTBIO 62—63 T. B TakuxX >Ke BaroHax TPaHCMOPTUPYHOT Ha-
Ba/lOYHbIE TPYy3bl, HanpuMep Yyronb, pygy, rpaBuid, mecok. HanuBHble
rpysbl — Ma3yT, 6eH3WH, Macna, CnupT W Ap. NepeBO3AT B LMUCTepHax
rpysonogseMHocTblo 55—60 T. [locTaBKa rpy3oB B KOHTeliHepax npo-
M3BOAMTCA, KaK NpaBu/io, Ha Cheunannm3npoBaHHbIX nnatpopmax u B
nonysaroHax. TsHKeNnoBecHble M HerabapuTHble U3LeNNa NEepeBO3AT Ha
TpaHcnopTepax rpysonogbemMHocTbi0 55—400 1. ANnd CKOPONOPTALLMX-
CS MPOAYKTOB, KakK-TO: MfAca B Tylwax, PPYKTOB, OBOLLEN, LUTPYCOBbIX
N OpYrux, UCnofib3yroTca pedpuepaTopHble noesfa M cekuuu. J1erko-
Bble aBTOMAlUMHbLI MOCTYNaKlT Ha OTKPbLITOM MOABMXXHOM COCTaBe, B
crneunann3npoBaHHbIX KPbITbIX BaroHax W Ha [ABYXbAPYCHbIX nnat-
thopmax.

[na TpaHCNOPTMPOBKM 3epHa, LeMeHTa, MUHepasbHbIX YA06peHui
N HEeKOTOPbIX [APYrux Trpy30B MPUMEHAIOTCA XOMMepsbl-

B BaroHHom napke CoseTckoro Colo3a WMMelTCAa TakXe AyMMKapbl
(BaroHbl-camocBanbl), LWUCTEPHbI A8 NEpPeBO3KM amMmuaka, KUCOT,
MOJ/IOKa, BaroHbl AN MepeBO3KW CKOTa.

Mpyn nepeBO3Ke TakKUX Trpy30B, KakK caxap-cbipel, 3epHO, B Ba-
FOHbl C OObIYHBIMW [BepbMW CTABAT CNeuuanbHble LepeBAHHble Xe6-
Hble LWMWTbl, KOTOPblE TEepMeTU3NPYIOT Mpoembl, NpegoTBpallas npo-
CbiNaHuve rpysa BO BPeMs [ABWXEHUA, W NPefoXPaHAalT ABepu OT pac-
nupaHus. BaroHbl ¢ camMoynnoTHAWWMMUCA [BepbMM  obecneyu-
BalOT TrEpPMETUYHOCTb U He TPebylT [ONOAHUTENbHOW YCTaHOBKM
XNe6HbIX WNTOB. KaXAbll WWT M caMOynioTHAKOLWAACA ABEPb WMeHT
Nno OfHOMY /0Ky, Yepe3 KOTOpble 0CBOOOXAAKTCA OT rpysa Mpoembl
ANs nocnegytoulero 6e3omacHOro OTKPbITUA [Bepeil WAW CheMKMW XJieb-
HOro wmuta. HaBanoyHble rpy3bl 3arpyXawT B BaroHbl 4epe3 fio-
KW B Kpbile uamM 60KOBbIX CTeHKaX. [Morpyska TapHO-LWTYUHbIX rpy-
30B B KpbITble BaroHbl W BbIrpy3ka M3 HUX MNPOM3BOAATCA B OCHOBHOM
BMMIOYHLIMM NOrpy3ymkamu. Yem 6onblie ABepHOM npoeM, Tem 3ddek-
TVBHEE MOXHO MCMOMb30BaTb MallMHbl A4NA MOBbIWEHUA NPON3BOAUTENb-
HOCTM Tpygja. OTUM ycnoBuAM 6O/iee BCEro OTBeyatoT BaroHbl C YLIKW-
PeHHbIMW MpoeMamu.

BONbWMHCTBO MOJIyBArOHOB KakK Lie/IbHOMETanIMyecknx, Tak u ¢ fJe-
PEBAHHON 06WWBKOWA MO Topuam WMelT ABYCTBOpYaTble ABepu, OT-
KpblBalLWMeca BHYTpb BaroHa. lMon nonysaroHa obpasytT MeTaniu-
yecKue OTKWAHbIE KPbIWKK 14 pa3rpy3oyHbIX /HOKOB.

Mpn pasrpyske HaBa/O4YHbIX Trpy30B 06e3 TeXHUYEeCKUX CpescTB
3anopbl, yAep>XXusallmne KpbllWKW B FOPU3OHTANbLHOM MONOXEHWUU, OT-
KPbIBAKOT, HAKMOHAT KpbiWKKW nog yrnom 30—40°, n rpys Bbicbina-
eTca Ha o06e cTOpoHbl. B noprax uvalie norpyska u pasrpyska nony-
BaroHOB MNPOM3BOAATCA KpaHamwu. T[lonyBaroHbl TaKXe MOXHO pas-
rpy>aTb Yepe3 TOpLeBble  [Bepy W BaroHOOMpPOKWAbIBatenamu. B
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nocnefHee BpeMS Havanu BbINYCKaTbCA MNOMYBAaroHbl TPY30MO4bEMHO-
CTbl0 64 T CO .CN/OWHLIM nosioMm. [ANA OUYUMCTKM Ky30Ba OT OCTaTKOB
rpysa y HUX B MONly WMeIOTCs [Ba /l0Ka. B HekoTopbix ciydyadx B no-
/lyBaroHax nepeBO3AT rpy3bl, Tpebylolwme 3aluTbl OT BO3feiCTBUA
aTMOC(epHbIX 0CaAKoB. Torja rpys YKpbiBalOT Kpbilwend u3 pyb6epo-
nga, NoNnaTuneHa wan 6GpeseHTa.

" B oTAMuMe OT MO/MyBaroHOB NAaT(opMbl  UMET  HeGonbline
OTKMAHble GOPTOBbIE M TOPLIEBbIE CTEHKM BbiCOTOW A0 500 m. B 3akpbl-
TOM MOMOXEHWN UX YAEPXUBAKT K/AUHOBbIe 3amnopbl. a8 04YMCTKM
nmona OT OCTaTKOB rpy3a, a TakXe ynobcTBa MNOrpPy3KM WAWN BbITPY3KK
CTEHKN MOXHO OTKMAbIBATb.

Mnatdopmbl  AnA  MepeBO3KW JNIETKOBbIX aBTOMOOWIENA — UENbHO-
MeTaninyeckne, MMEKT ABa fApyca (HWKHIOW W BEPXHIOW pambl), C
nnowagkamu gns npoesfa aBTomobuneii. B TpaHCMOPTOM MOAOXKEHWUU
WX 3aKpennsalT BepTMKanbHO. [lorpyska W BbIFrpy3ka  aBTOMallMH
NPOM3BOAATCA CaMOXOLOM, KpenJieHNne — KOMECHbIMW  YyNopamu.

Mnatdopmbl Ans 6GONbLWErpy3HbIX KOHTeliHepoB wmaccoli 10, 20 wu
30 T MMelT cBapHyl pamy 6e3 HacTuna nona u 60pToB, 060PYAOBaH-
HYH ynopamu ANs OrpaHW4yeHUs NPOLONbHOIO U MOMEPEYHOro CMeLle-
HUA rpy3a. B Hepabouyem MOMNOXEHWW YMOPbl YTOMMEHbl B THe3fjax
pambl. -

B 1972 r. MuHWCTepCTBOM MyTell COO6LEHUS 06bABMEHbI TeXHUYe-
CKMe ycnoBus -06ecnevyeHns COXPaHHOCTM  BArOHOB MpW MOFpy3Ke W
BbIrpy3Ke Trpy30B. [lOKepbl-MexaHW3aTopbl, HEMOCPeACTBEHHO Begy-
wme norpysky (pasrpysky) BarOHOB, HECYT JINYHYIO OTBETCTBEHHOCTb
3a obecrneyeHne WX cCOXpaHHoOCTW. B cooTBeTCTBUM C YCNOBUAMU NpPO-
BO/IOYHbIE 3aKPYTKW C ABEPHbIX HAKNA4OK KPbITbIX U WM30TEPMUYECKUX
BaroHOB, C YBSI304HbIX YCTPOWCTB MNOMYBAarOHOB M CO CTOEYHbIX CKO6
nnaTopM [AO/DKHbI YAANATHCA C MOMOLLBI CReUnanbHbIX HOXHUL, ©
KyCayeK, He BbI3blBAKOLWMX MOBPEXAEHWI BaroHoB. Henb3a cHUMmaTb
6opTbl nnatdopm, ABepu W Apyrue fetanu BaroHos. [locne BbIrpy3-
KN BarOHbl LO/KHbI ObiTb O4YMLLEHbI OT OCTAaTKOB Tpy3a W KpenexHoro
maTtepuana; fBepu, 6OpPTbl, KPbIWKK 3arpy304HbIX W Pasrpy3ouHbIX
JIIOKOB BAarOHOB — 3aKPbITbl W 3aKpenaeHsl.

Mpu MaHeBpax, Mepej KaXAblM MepeABUXXEHWEM BaroHOB, Mallu-
Hbl M YycTpolicTBa ybupalT 3a npegensl rabaputa MOABUXHOIO CO-
cTaBa.

B 3umHee BpemMs BO u3bexaHuWe Cxoha BaroHOB PefibCbl U CTpe-
NOYHblE MepeBOAbl OUUWAT OT CHera W nbga. lMoATArMBaTbL BaroHbI
KpaHamu, TpakTopamu, Oynbgo3epamum W MNorpysyMkamu  3anpetia-
eTcsa. [ns 3Toil uenu cnegyeT MCNonb3oBaTb TEMA0BO3bl WAM  Cheuu-
anbHble MaLIVHbI. '

Bo un3bexaHue MOBPEXAEHWS BAaroHOB TapHO-LWITYYHble TpPy3bl B
HUX JO/MKHbI YKNafblBaTbCA BMAOTHYK APYr K APYrY WAW 3aKpennsiTb-
€ OT BO3MOXHOIO CMELLEeHWS B MpoLecce TpPaHCNOPTUPOBKW. Henb3s
pasMewatb rpysbl B HAKAOHHOM MOMIOXEHUN C OMOPO Ha CTEHKU Ky-
30Ba nonyearoHa. Co6pacbiBaTb LUTY4YHble TFPy3bl Ha non nnatdop-
Mbl W TMO/SYyBaroHoB He Jjonyckaetcd. 3anpeljaetca 6pocatb rpeidep
Ha rpy3 B BaroHe. He pgonyckalTcs packaduBaHue w ypnapbl rpende-
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POM, 3/€KTPOMArHMTOM, KpPaHOBbLIMM 3axBaTaMu, MPUCMNOCO6AEHUSIMU,
KaK C rpy3oM, Tak 1 6e3 Hero, no GopTam ¥ nofy nnatopm, o6LIKBKe,
BepxHell 06BSI3Ke, KpbilWIKam fIOKOB W [APYrUM 3/7eMeHTaM Ky30BOB U
pam MofyBaroHoB. pu 3KCKaBaTOPHOM, TpeidepHOM U ApYrux chnoco-
6ax MOrpy3ku HacbIMHbIX TPY30B BbICOTA MafeHWUs He A0/MKHA MNpeBbl-
waTb 2 M. MOABEMHbIA 3M1€KTPOMArHUT C FPy30M HeoGXO0AMMO MPOHO-
CWTb Ha BbicOTe He Gonee 0,5 M Haf Ky30BOM BaroHa.

Mpu norpyske NecHbIX FPy30B WU TPy6 AOMKHbI cobnogaTbecs cre-
gyloume Tpe6osaHma: CcBO6OJHOE MajeHue OpeBeH  [OMycKaetca C
BbICOTbI He 6osiee 2,5 M .0T HWKHEro psja OpeBeH, KOTOPbIA (opmu-
pylOT Ha nony BaroHa 6e3 c6pacbiBaHMA; ANA NpefoTBpaLieHUs pac-
nopa rpy3oM OOKOBbIX CTEHOK MOAYBaroHoB o06s3aTesibHa NOCTaHOB-
Ka MOMepeyHbIX KPEenneHWid; nakeTbl MuaomaTepuanos, KPyrnoro ne-
ca U Tpy6 AOMKHbI Fpy3MTbCA B BaroH 6e3 cbpacbiBaHuWS.

MakcumanbHas Harpyska OT KONleC nNepefHero W 3afiHero MocTa
norpysuymka ¢ rpy3oM Ha MO/ BaroHa He [O/DKHA npeBblwaTb 2,2 T
ANA  KPbITbIX BarOHOB C YeTbipbMS MPOAONbHLIMM GankamMu pambl U
15 T—pans ocTanbHbiX. B pedpukepaTopHbIX BaroHax MOCTPOKK
1964 r. n 6onee no3gHeil 3Ta Harpyska fgonyckaetca o 12 1. Mpw
Harpyskax, NpeBbllWaloWwmx 3Tu npegensl, HeOOXOAUMO nNpeaBapuTeNb-
HO YyKnagbiBaTb B BaroHbl ANCTbl TOAWMHON 4—5 MM, a peLeTKN
LOMKHBbI OblTb MOAHATHI. B MNATMBArOHHbIX CeKUMAX BpsAHCKOro matuu-
HOCTpOMTENIbHOTO 3aBofja Bbinycka 1969 r. u 60nee nNo3gHero norpys-
YMKW MOTYT NepefBuraTtbCid MO Hamo/bHbIM pelleTKam.

MoabeM rpysa BWUIOYHBIM MOTPY3YMKOM [0 Yyropa B 3/1€MEHTbl Kpbl-
M BaroHa He [JonyckaeTcs. 3anpewlaeTcs OTKpblBaTb U 3aKpblBaThb
OBEPV KPbITbIX BaroHOB Morpysunkamu. OTKpbiBaTb W 3aKpbiBaTb CeK-
TOPbl M 3aKWAKW 3aMOpHbLIX YCTPOMCTB KpbIlWeK /IIOKOB MO/YyBaroHoB
Heo6X0ANMO creLuanbHbIMM Garpamu, NerkKUMW NOMUKaMMU UM KyBas-
aamu 1o 5 kr. Henb3s nomatb WAM NpuruéaTth Nafblbl CEKTOPOB. 3a-
npewiaeTcs OTKPbIBaTb HWKHWIA CAMBHOW nNpu6op UWUCTEPH YyAapamu
KyBanfbl, CHUMaTb naTpy6ku- >

KaTeropuuecku 3anpelialoTcs: pasrpy3ka CMep3luxcs Tpys3oB C
MpUMeHeHWeM KNWH-6ab, MeTanninuyecknx 60/7BaHOK, B3PbIBAHUS; PbiX-
NeHue, MepeMelleHve, a TakXXe MNpoTafkMBaHMe rpy3a B MPOEM /ioKa
mofyBaroHa rpeiigepamMmy v ApyruMu rpyso3axBaTHbIMU OpraHamu Kpa-
HOB; MPUMEHEeHWe YCTPOICTB C OTKPbITbIM MNaMeHeM ANs OTTauBaHMWS
rpy3a y KpbllleK /IOKOB.

MopagoK nogaun n yGopKW BaroHOB C ()POHTOB MOFPY3KM-BbITpy3-
KU OonpefensieTcs Y3M0BbiM COrfalleHWeM, 3akilovyaemMbiM Mexay Yn-
paBfieHMEM >KeNe3HoW [OoporM U MOPCKMM nopToMm. [lofadvya BaroHoB
OT CTaHUMWM B NOPT MPOU3BOAWUTCA TEMMOBO3aMMW >KENe3HOM [Aoporn K
MecTaM MOrpy3ku W BbIFPY3KM .KPYF/IOCYTOYHO MO pacnucaHuto Ysno-
BOTO COr/falleHWs B COOTBETCTBMM CO CMEHHO-CYTOYHbIM MAaHOM mMop-
Ta. ocne BbIMOMHEHUS TPY30BbIX OMepauuii U [0 Hayana yGopku Ba-
TOHOB WX [BEpW creayeT 3aKPenuTb; BCe He3aKpemnjeHHble W Kaualo-
Mecs CTOWKM WM CKOGbl [O/MKHbI 6biTb YGpaHbl U YNOXEHbl B CTO-
poHe 0T pabouyeili naowafgku. lMepes MaHeBpaMu  COCTaBUTENbCKas
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bpuraga [O/HKHA YAOCTOBEPUTLCS B MpeKpaweHUM BCEX MOrpy304HO-
pas3rpy3oyHbiXx paboT, OTCYTCTBMM MEPEHOCHbIX TpamoB, pabo4yux B Ba-
FrOHaX W Ha >KeNe3HOLOPOXHbIX MyTAX, a Takxe B6M3M Hux. Pac-
LennsTb W CUENNATb JKEeNe3HOAOPOXHble BaroHbl, Mepemellaembie
NOKOMOTUBOM, [O/DKEH pabOTHMK COCTaBMTENbCKOW bpuragbl. Apyrum
AnuaMm Mpov3BOAMTL 3T onepauuu 3anpewaetcd. Mepef KaxabiM 3a-
e340M TennoBo3a Ha (POHT NOrpysku nunbo BbITPY3KM MaHEBPOBLIA
Aucnetyep CTaHUWM WMHGOPMUPYeT NOPT O nepenofaye BaroHoB. [uc-
netyep nopTa coobuiaeT 06 3TOM pabOTHUKY CKiaga WM CTUBUAOPY,
KOTOPble [O/MKHbl COBMECTHO C COCTaBMTeNeM 06ecneynTs MNpaBUib-
HYI0 paccTaHOBKY BaroHoB. B HekoTopbix mopTax nogaya n ybopka Ba-
FOHOB NOJ MOrpy3Ky-pa3rpy3ky OCYLeCTBAAKTCA COOGCTBEHHbIMU Ter-
noso3amu. CyLlecTBYeT TakKXe MNOPSAOK, Npu KOTOPOM MpunopToBas
CTaHLMS CBOMMU TATOBbIMW CPEACTBAMU MOAaeT BarOoHbl K MOrpy3ou-
HbIM (DpOHTaM, a Ha caMux (poOHTax MNOATAXKKA WM paccTaHOBKa Ba-
FOHOB MPOWM3BOAATCA CpefCTBaMW MopTa — 3/7eKTPOLINMWIEBLIMU fe-
befkaMu, [BYXAOPOXEYHbIMUA MallMHaAMU W LeCATUTOHHbIMU MNOrpys-
ynkamu, 060pyAOBaHHbLIMYU aBTOCLENKOW. BbIMOAHATL 3TM paboThbl
MOTyT [OKepbl, MpoOLWeAline CheuuanbHblii MHCTPYKTaX, 06yyeHue K
CAaBlUMe 3K3aMeH KBaNM(MKaLWOHHOW KOMUCCUN.

FNABA Il rPy3bl U CKIAACKOE XO349WCTBO
NMOPTA

§ 7. KIACCUDPUKALNA TPY3OB

Mopa rpy3oM MOHUMAKT NPOAYKT MPOWM3BOACTBA WM TOBap, nepe-
[aBaeMblii TpaHCMopTy Ans nepeBo3kW. COBOKYMHOCTb (U3NKO-XUMU-
YeckMX CBOWCTB rpy3oB, NOTPeOHOCTb B Tape W YNakOBKe, YCNOBUA MUX
NepeBO3KW, MEPEerpy3kn W XpaHeHus ONpefensioT TPAHCMNOPTHYH Xa-
pakTepucTuky. Bce rpysbl LeNndTcs Ha TpU TPAHCMNOPTHbIE KaTeropuu:
MaccoBble, reHepasibHble Y 0COBOPEXMMHbIE.

MaccoBbiMM Ha3blBAOTCH TPy3bl, NpeacTaBnaswowime coboid ofHo-
POAHYI NO cocTaBy Mmaccy. K HUM OTHOCATCA rpy3bl: HanuBHble (Hed-
TENPOAYKTbl, pPacTUTe/bHble Macfa, BWHO, CXWXeHHble rasbl); HaBsa-
noyHble (yronb, pyaa, Mecok, rpaBwuii); HacbiMHble (3epHOBbLIE, NMOPOLL-
Koob6pasHble).

FeHepanbHbIMM HA3bIBAOTCA  LWITY4YHble T[Py3bl, YNakoBaHHble B
pas/IMYHy0 Tapy WA HeynakoBaHHble. HoOMeHknatypa 3TuUX T[py3o0B
Hanbonee obwwupHa. [eHepanbHble rpy3bl pasnMyaldTca No Bugy Ta-
pbl W YNakoBKW, (popme, pasmepam, Mmacce (TsXKe/0BeCHble W Heraba-
PUTHbIE, MELLUKOBbIE, KWUMOBble, KATHO-60YKOBbIE, fLMYHbIE, KOHTeWHep-
Hble M NakKeTHble, LWITYYHble, MeTannbl U MeTannvyeckue W3genus, nec-
Hble).

OCOBGOpeXXMMHBIMY  Ha3blBAKOTCA TPY3bl, KOTOPble MNEpeBO3AT, Mepe-
FPYXalT W XpaHAT B COOTBETCTBMM CO cheuunanbHbIMU npaBunamu. K
HAM  OTHOCATCA  OMacHble (A4OBMTbIe,  JIerKOBOCMNIamMeHsWmecs,
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B3PbIBYATLIE), CKOPOMOPTALLMECH — HEKOHCEPBMPOBAHHbLIE  MPOAYKTHI
XKWBOTHOTO W PacTUTENLHOFO MPOMCXOXAeHUs (Msico, pbi6a, OBOLWLY,
(PYKTbl), XWBOW Tpy3 W CbIpble XWBOTHbIE MNPOAYKTbI (XKWBOW CKOT,
NTULA, MOKPOCOJ/IEHbIE LUIKYPbl, HEMbITAS LUEPCTH).

Bce rpysbl MpUHUMAKOT K TMEPeBO3Ke TONbKO B TpaHcrnopTabGenb-
HOM COCTOSIHUU, T- €. OHW [LO/DKHbI 6bITb YNakoBaHbl B Tapy, COOTBET-
CTBYIOLLYH YCMOBMSIM MEPEBO3KM U Meperpysku, HaxoputbCs B Hafg-
NeXxauleM COCTOSHWM W COXPaHaTb CBOW KayecTBa B TeYeHUE BCErO
TPaHCMOPTHOro npouecca. B 3aBUCMMOCTM OT CBOWCTB rpy3oB B Mop-

TaxX OCYyLWecCTBNAT WX 3aKpblTOE, OTKPbITOE, MNONY3aKpbITOE XpaHe-
Hue.

OfHOV M3 BaXKHbIX ONepauuini TpaHCMOPTHOro mnpouecca ABNAETCS
onpefeneHne .KofmMyectea rpysa no o6bemy, Macce W 4UCy MecCT.
Kaxpoe oTAenbHOe rpy3oBOe MeCTO XapakKTepu3yeTca LAUHOW, Wupu-
HOM, BbICOTON WA guameTpom. OCHOBHOI MEPO ANWUHBI CAYXWAT MeTp-
MHorga npu nepeso3ke MMMOPTHLIX TPY30B WCMOMb3YHOT eAuHULY W3-
MepeHus—@yT, paBHblii  304,8 mm. O6beM rpys3a, MNepeBO3NMOro
MOPCKUM TPAHCMOPTOM, W3MEPAOT B Kybuuyeckux wmeTpax (Kybomert-
pax) W perncrTpoBbiX TOHHaX. B npakTuke BCTpeyaeTcAd TaKxe Kyowu-
yeckuin yT. OfHa perucTtpoBasi TOHHa paBHa 2,83 m°, wam 100 ¢yt~
CyluecTBYHOT W cneuuanbHble 06bEMHblE efuHMLbI. Hanpumep, 06bem
MepeBO3MMOro fieca MOXeT OblTb  M3MepeH He TOJIbKO B Ky6UYECKUX
MeTpax, HO W B JIEHUHTpaACKUX CTaHfapTax, akcax W nofax. [ockw,
OTrpy’>kaemble Ha 3KCMOPT, W3MEPAIOT B JNEHWHIPAACKUX CcTaHjapTax-
(4,67 m°, nnm 165 ¢yTt’), 6peBHa — B akcax (6,12 m°, nam 216 yT’),
TecaHbll nec — B nogax (1,42 ™', wam 50 ¢yT’). ONA XULKUX Tpy-
30B MepaMy eMKOCTWU CAyXaT NUTPbl WKW KunonuTpbl. Macca rpysa
onpefieniaeTca B KWorpamMmax WM MeTpuyeckux TOHHax. [pu nepe-
BO3KE HEKOTOPbIX MMMOPTHbIX FPY30B BCTpPe4aeTCcA aHrnMickas TOHHa,
paBHaa 1016 kr. Macca rpysa C ynakoOBKOIl Ha3biBaeTcsd Maccoil 6pyT-
TO, & YnCTasd Macca — Maccoii HeTTo.

Konunyectso rpysa, KOTOpPOE MOXHO pPa3MecTUTb B TpHOMax cyg-
Ha, YCTaHaBNWBAaeTCA NO YAenbHOW Macce W NOrpy3ouHOMy O06bemy.
YpoenoHas macca BblpakaeTcf B Kuaorpammax Ha Kybuueckuidi MmeTp
WAM B TOHHAX Ha KyOu4ecKkuid meTp ¥ ABNAETCHA BCMOMOraTesibHOW eau-
Huueir. Tlorpy3ouHbili 06beM wu3MepsieTcsd B Kyb6UUeCcKMxX MeTpax Ha
TOHHY W MnpejcTaBnseT CcobOW BeNWYMHY, KOTOpas BK/OYaeT B cebsa.
He TO/NIbKO 06BEM camoro rpysa, HO W MYCTOTbl MEXAy rpy3oM MW Ha-
6opom cypaHa. B 3aBUCMMOCTM OT KaTteropuu rpysa u ¢opmbl Tpy3oBO-
ro noMeLleHWs MOorpysoyHblii 06bem Konebnetca. Hanpumep, o06bem
NNCTOBOTO Xefiesa B naykax cocrtasnger 0,33—0,22 m'/1, pyb6epo-
nga B pynoHax 1,82—1,05, cynbpata amMOHMA B MellKax 1,22—
118 w/T.

HaBanouHble W HACbIMHbIE TPY3bl N3MEPSOT 06bLEMHOW WM HacbIn-
HOW Maccoli, KOTopas BblpakaeTCs B TOHHAX Ha Ky6uuyeckuii meTp. B
OT/IMUME OT Yyfe/fbHOW 06beMHas Macca onpefenseTcs, Korga rpys Ha-
XOOUTCS B €CTECTBEHHOM COCTOSHWM, T. €. C Y4YeTOM €ero B@XHOCTHU,
MAOTHOCTW, TEMMEpaTypbl W cnocoba XpaHeHUs.
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HekoTopble (M3NKO-XMMWUYECKME CBOWCTBA  FPY30B CYLLECTBEHHO
BAUAKT Ha TEXHOMOTMK MOPCKUX NepeBO30K U neperpysok. K Hum
OTHOCATCA: CNeXMBAeMOCTb — CK/IOHHOCTb rpy3a K 06pa3oBaHWI0 MO-
HOMMTHOW Macchl; TUFPOCKOMUYHOCTb — CMOCOGHOCTL BelecTBa K Mo-
FNOWEHNI0 BOAAHbLIX MapoB; CMep3aeMOCTb — COCTOSIHUE BAXHOrO Be-
ecTBa, NpUM KOTOPOM €ro 4acTullbl MPW HU3KMX Temnepatypax CBS-
3bIBAlOTCA 3amep3atowieii Bnaroit, obpasys CNAOWHON MaccuB; Camo-
BO3ropaHue — SB/IEHWE CAMOMNPOU3BOMbLHOIO MOBbILEHWS TemmnepaTy-
pbl, NPUBOASALLEE K 3arOpaHWI); OFHEeCTOMKOCTb — CMOCOOHOCTL Belle-
CTBa He BOCM/JAMEHATbLCA MpU NPSAMOM  COMPUKOCHOBEHWW C OFHEM;
BPeLHOCTb — CBOWCTBO BELLECTBA OKa3biBaTb BpefHOE BAUSAHWE Ha Op-
raHu3M 4enoBseka.

Apyrnmun xapakTepHbIMW 1S TPY30B CBOWCTBAMU ABAAKOTCSH BRaX-
HOCTb, KOPPO3WS, MNblJIEEMKOCTb, PacnbligeMOoCTb, TENJ0CTONKOCTb.

§ 8. HABANNOYHbBIE TPY3bl

K HaBano4yHbiM rpy3am OTHOCATCS: Pas3/M4Hble KYCKOBble, 3epHU-
CTble W nopowkKoo6pasHble MaTepuanbl MUHEPANbHOTO0 MNPOUCXOXKAe-
HMa  (yram, pygabl,'Necok); NpoAyKTbl  MPOMBIWJ/IEHHOW  06paboTKu
(kokc, oborauieHHble pyfabl, rpaBuid, ypobpeHus)- VX nepeBo3AT u
XpaHAT 6e3 ynakoBKMW.

Pa3nuuatoT yraM 4eTbipex OCHOBHbIX BUAOB: aHTpauWT, ras3oBblid,
TOMOYHBLIA M Oypblii. B 3aBMCMMOCTM OT Ka4yeCTBEHHOrO cocTaBa Yrau
o6osHavaT mapkamm All, AK, AO, AM un pgp. Bce oHm obnagatwT
CNOCOOHOCTBI0O K CaMOHarpeBaHU UM camMoBO3ropaHuto. [pyu nNoBbI-
LUEHHOM COfEpPXaHUN MpuUMeceil, YpeaMepHO BN@XHOCTU B CMecsAX Yr-
Neil camoHarpeBaHMe W BOCMJaMeHeHMe TMpoTekawT 6bicTpee. [Mpwu
LNTENbHOM XpaHeHWW MOf BO3[EACTBMEM BHELLHel cpefbl HEKOTO-
pble copTa yrneii BbIBETpPMBAKOTCA, KYCKM WX pacnajawTcsd, obpasys
NbINEBUAHYO Maccy.

CKNOHHOCTb Yyrneid K camMOHarpeBaHWO W BbIBETPUBAHWUIO Onpefe-
NfeT cnocobbl XpaHeHWs, Neperpysku W nepeso3ku. lonycTumas BbiCO-
Ta wTabeneil, yctaHaBinBaemas C Y4eTOM 3TUX CBOWCTB, paBHa 8—
10 M. B uenax npegynpexaeHus Cam0BO3ropaHus CcuUCTEMATUYeCKU
N3MePAIT TemnepaTtypy yrns B wrtabenax. Mpu  nosBAeHWM 04aros
camoHarpeBaHus ¢ TemnepaTypoii cBbiwe 45°C yronb oxnaxgarwoT
nyTem nepesanku rpelidepamun. Mpu TemnepaType cebiwe 60° C yronb
neperpy>xarwT Ha OTAeNbHYyl Mowagky cfioem He o6onee 0,5 M.
LWTa6benn yrns o06bIYHO pacnofnaraldT Ha OETOHMPOBaHHLIX WM ac-
(hanbTUPOBaHHbIX NAOWAAAX W OrpaxgjarwT N0 nepumeTpy rabaput-
HbIMU LWWUTaMN — LEPEBSHHbIMW MAW 6eTOHHbIMKU. LUupuHa wTabenein
NPakTUYeCKN He OrpaHUYeHa W ONPefenseTcs TexXHONOrmein neperpy-
304HbIX paboT. Mexgy WwTabenamMmu 0CTaBnAT crnefyrolime NpoTUBO-
NnoXKapHble pa3pbiBbl, Npoe3fbl W PacCTOAHMS [0 34aHWIA: Npoesdbl U
npoxoAbl MeXAy wTabensiMy —COOTBETCTBEHHO 6 M 2 M; paccTosfHWe
[0 MONYOrHeCTOWKUX M [0 CropaemblX 34aHWM — COOTBETCTBEHHO 15

n 20 m.
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Mpu [ANTENbHOM XpaHeHUW WTabenb HYXHO YMNOTHATb, NOKPbI-
BaTb YrojbHOW MEeNOYbld M BHOBb YMAOTHATb, Yrofb MNEPUOAMNYECKN
3aMeHsATb- Henb3a 6pocaTb yronb ¢ 6GOMbLWOA  BbICOTHI. HacbinHas
macca yrnein coctasnseT 0,7—0,9 T/M°, a yron ecTecTBEHHOro OTKoca
B ABUXeHun 25—30°.

MepepabaTbiBaeMble MnopTtamu pyhbl AeNATCA Ha MeTaninyeckue wu
HemeTannmyeckme. Cpean MeTaNNNYeCKUX pasnuyaloT pygbl U3 4yep-
HbiX (C cogepxaHuem >enesa 30—70%) u uBeTHbIX meTannos. K py-
JaM LBeTHbIX MeTannoB OTHOCATCA XpOMOBasA, mapraHiuesas, CBUHLO-
Bas, MefHas, 0N0BAHHaA, 60KcUTOBasA. M3 HemMeTaninyeckux pyn Hau-
6onee yacTto BCTpeuyawTCA anatutosad, cepHad, OGapputosad. Pyf-
Hble KOHLEHTpaTbl TakXe 3aHMMalT 60/blOA 06bEM B MOpPCKUX Me-
peBO3Kax.

Mpn cKNagupoBaHWW HENb3s CMELWMWBaTb Pas/iMyHble CopTa pyg U
MX KOHLEHTpaToB. [ns npefoOTBPaLLEHUS CMELEHUS MeXAy COCefHU-
MW WTabenamu ycTaHaBAMBalOT O6ETOHHblE WAN [epeBAHHbIe CTEHKMU.
COBMECTHOE XpaHeHWe pypj C MaciaMu, XWMUKaTamu, 1ecoM, TFeHe-
panbHbIM W APYFMM HABaNOYHbIM  TPYy30M HefonycTumo. CepHblii
KonueaaH HEOOXOAWMO XpaHWUTb Ha PaccTosHUW He MeHee 10 M oT
Apyrux pya-

B Mopckux nopTax nofaBnstouiee 60MbLINHCTBO Py U PYAHbIX KOH-
LLEHTPAaTOB XPaHUTCA Ha OTKPbITbIX GETOHMPOBAHHBLIX WM acthanbTu-
POBaHHbLIX nnowagkax. Pasmepbl wTabenei orpaHuumMBaloTCs [fony-
CTUMbIMW Harpy3kamum Ha MpuUYanbHYyl0 WA TbIOBYKD TeppUTOPMUIO.
Nuwb HekoTopble (HampuMep, anaTUTOBLIA KOHUEHTPAT) TPebylT Kpbi-
TOro xpaHeHws. lpu BbiCbiNaHWW U3 rpelithepa pyAbl He MOABEPralT-
ca Apo6neHuto. MHorue pygbl (Hanpumep, LMHKOBas W anaTuToBas,
CBMHLOBas M OfI0OBSHHAs) OKa3biBalOT BPeAHOe BO3AENCTBME Ha Ablxa-
TeNbHble MyTW YenoBeka. Mpu paboTe ¢ HUMKU HEOB6XOAMMO 06s3aTenb-
HO MPUMEHATb PECMMPATOpSI.

Mecok, rpaBuii, LWe6GeHb, FafbKa OTHOCATCA K Tpynne YCTOWYMBBIX
TPY30B, XOPOLIO COXPaHsALWMXCS B NO6GLIX YCNOBUAX. VNOMb3ylT UX
ANS Pa3nuYHbIX CTPOWTENbHBIX PaboT, MO3TOMY WX HEb3s 3acopsAThb
YrisMuW, Cepoi, pyAoii, rnuHoi. BbicoTa v pasmepbl WTaGeneir Takxe
OrpaHMuYMBaOTCA AOMYCTUMbLIMU Harpyskamu.

O6WMM CBOMCTBOM GOJbIIMHCTBA HABaNOYHbIX TFPY30B SBASAETCA
CMEP3aeMOCTb, UTO OTPMLATENbHO CKa3blBAaeTCA Ha Meperpy3ouHbIX
onepauusax- MpakTUKOW BbipaGoTaHbl MEpPbl, B 3HAYMTENbHOW CTEMeHW
o6feryarolyme MeperpysodHblii Mpouecc: MNOCMOWHAs Mepeckinka rpy-
3a HEralweHoil u3BeCTblo, OMWIKaMW, COMblD; MNPOKNaAka COMOMOW,
KambILOM, TOP(SHON Menoublo; Cywka. Xopowui 3ddekT goctura-
eTCs MEepeBaNnkKoil rpy3oB rpeiigepamy ¢ 0fHOIrO MecTa Ha Apyroe.

K nopowkoo6pasHbiM Trpy3aM OTHOCATCA LEMeHT, anaTUTOBbIi
KOHLeHTpaT, cynbtaT aMmoHua, cynepdocgar. LlemeHT npu gnutens-
HOM XpaHeHWW YNAOTHSAETCHA, a Mpu nonajaHum Bnarn TeeppeeT. Xpa-
HAT ero B 3aKpbITbiX cknagax. CmelwmnBaHue pa3iIMyHbIX MapoK He gony-
ckaetcqa. O6beMHas Mmacca LemeHTa paBHa 0,8—1,3 T/M’, YyNIOTHEH-
HOro — 17 T/™m°.
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AnNaTtuToBbIA KOHUEHTpaT npeAcTaBnseT cob60i MOPOLIOK, MOMYyYeH-
HbIl MyTEM W3MeNbyeHUA W oboraleHns anatMToBON pypabl. Ero cbl-
ny4yecTb W Yron ecTecTBEHHOro oTkoca (20—90°) 3aBWUCAT OT BAaX-
HocTW; o06beMHas macca —1,6 T/M'. OH aBndeTca abpasvBHbIM U
CUNLHONBINALWKUM TPY30M- XPaHAT ero B «pbITOM CKiaje.

CynbthaT amMMOHMA npeacTaBnsieT cob0iM  CUABHOMBLIAAWMA, che-
XUBAKLWMNIACA U arpeccMBHbIl K MmeTannaMm nopowok. OH TpebyeT 3a-
WUTbl OT aTMOC(epHbIX 0CafKoB, TaK KakK Mnoj WX BAUSHWEM TBepAeeT
M nNpuaunaet K MeTaniMyeckum dactam. O6bemHas Macca cynbgarta
aMmMoHua 0,9—1,2 1/m°.

Cynepdgocat ob6nafgaet BbICOKOW TUrPOCKOMMYHOCTbIO, MNpuU Aau-
Te/IbHOM XpaHeHUM cnexupaeTtcs, ob6bemHas Macca 0,9—2,1 T/Mm’.

§ 9. HACBIMHbLIE TPY3bl

K HacbIMHbIM OTHOCATCA rPy3bl  PacTUTENbHOrO MPOUCXOXAEHUS:
3epHOBbIE U caxap-cbipew,.

3epHOBbIE Tpy3bl AeNATCA Ha TPU KaTeropuu: 3nakosble (NLIEHU-
lua, A4YmMeHb, OBeC, KyKypysa, npoco, puc); 6060Bble (cos, apaxuc,
ropox, aconb); MacnuuHble (NeH, KYHXYT, KOHOMNAS, NOACONHYX). B
3aBMCUMOCTU OT HATYpPHOM MaccCbl, COPHOCTM W BMIQXHOCTU 3EPHO
[0eNnaT Ha 4eTblpe KaTeropuu: YUCTOCOPTHOE — MOCEBHOE; KflacCHoe —
rogHoe AN [LAUTENbHOrO0 XpaHeHWs; BHEKNACCHOe — C MOBbILWEHHOM
BIAXXHOCTbIO UM COPHOCTbIO;  fAedeKTHOoe — cofepkallee cBbie 15%
NOBpPeXAeHHbIX 3epeH. CmelnBaHWe 3epHa  pas3/INYHbIX CTaHAAapToB
He Jonyckaetcs.

3epHOBbIE Tpy3bl XapaKTepusywTcsa, MNOMUMO (PUINKO-XUMUYECKUX
CBOMCTB, TakxXe 6uonornyeckumun. K (M3MKO-XUMUYECKUM CBOMNCTBAM
OTHOCATCA  CbINY4YecTb, BAAXKHOCTb, COP6LUMOHHOCTb, CMOCOBHOCTbL K
YNJOTHEHUO W YycafKe, CKBaXMUCTOCTb, TEMJONPOBOAHOCTb; K 6MON0-
rMYecKMM — CMOCOBHOCTb K XKU3HeAesATeNbHOCTU MyTem oOMeHa Be-
WeCTB C OKpy>XXalolel cpefoil B Npouecce XpaHeHUs W NepPeBO3KW.

Mpu HopmanbHbIX BRaxHocTn (10—15%) wu TemnepaType 3epHO-
Bble Fpy3bl MUMEIOT XOPOLWYI CbINy4YyeCTb, HE CAEXWUBAKOTCA W He YnnoT-
HAKOTCA Npu XpaHeHuu. Tpu Gonblueid BNAXKHOCTM HAUYMHAETCA Mpo-
Lecc camoHarpeBaHus, obpasyeTca nneceHb. [OBbILIEHUE Temneparty-
pbl BbI3biBaeT Pe3K0e CHUXEeHWe CbiMyyecT M co3jaet 6Gnaronpuar-
Hble YCNOBMSA [N CaMOHarpeBaHusa, TaK Kak TennonpoBOAHOCTb 3ep-
Ha Hu3kasa. CopOLMOHHOCTb 3epHOBbLIX TPy30B BbicOKas. OHW MOrno-
WaT 1 YyAepXUBalT napbl, rasbl U ferko oTAalT napbl BOAbI.

B npouecce obmMeHa BELECTB 3epeH C OKpYyXalowei cpepoin pac-
XOLYHOTCA OpraHuyeckue BeLLECTBA, YTO COMPOBOXAaeTCA BbILE/NEHUEM
BOAbI, Yraekucnoro rasa u cnupta. Konm4yecTBO TrUrpocKoOnNUYecKoi
BNnaru yBennyuBaeTCs, MOBbIWAETCA Temnepatypa. Tenao BblgenstoT
TaKXe mnapasuTupytlouime Ha 3epHax MWKPOOPraHusmbl U ambapHble
BpeauTenn. HakonneHue Tennia NPMBOAWUT K CamMOHAarpeBaHWio, a WHO-
rja M K camoBo3ropaHuio. KauyecTBO 3epHa pesko yxyjllaeTcs.

CKBaXWCTOCTb oOnpedenser MNOrpy3oyHbii o6beM, CTeneHb ocefa-
HWUA 3epHa NpW NepeBO3Kax, a TakXe rasonpoHuuaemoctb. pu nepe-
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BO3Kax, MNeperpyskax W XpaHeHWW 3epHO MOABEPXEHO ECTeCTBEHHOIA
y6bInn M3-3a YCYWKK, Nblieobpa3oBaHns WM OTXOAOB, OTCeMBaeMbIX
MHEBMOTPAHCMOPTHLIMW  MalUMHAMWU. 3epHO XOpOLWO BOCNPUHUMAET
3anaxu Tabaka, Mblna, HaTanuHa, HeTenpoaykToB. lMoAamMouKa 3ep-
Ha NPUBOAMUT K ero nopye, MNO3TOMY XPaHAT €ro B KPbITbIX CKnagax
Wnn cknagax-anesatopax. [leperpysouHble paboTbl BO BpPeMA [OXASA
WNn cCHeronaga He paspeLsatoTca.

CocTosiHME 3epHa KOHTPONMPYIOT Ha BCEX CTafMaX TPaHCMOPTHOrO
npouecca. Ha KaxAyl napTu  3epHOBOr0 rpysa rocyfapcTBeHHas
XnebHas WHCNeKUuMs BblJaeT Ka4yeCTBEHHbI CcepTUdMKaT, B KOTOPOM
OTpaXkaloTcAd ero BIaXHOCTb, 3aCOPEHHOCTb, HaTypHas Macca.

TPOCTHUKOBLI Ccaxap-Cbipel, npeacTaBfiseT Cco60M Cbinyyee Kpu-
CTa/lNIMYECKOE BELLEeCTBO >KENTOBATO-KOPUYHEBOro LBeETa C pasmepamu
yactuy, 0,6—1 mm. Ero ygenbHblii nNoOrpysouHbii  obbvem  1,18—
1,27 m'/T B 3aBMCMMOCTWU OT BJIQXXHOCTW; Yrofil eCTEeCTBEHHOro 0TKOca
B ABMXeHuM 35—39°, B nokoe 45—90°. Caxap-cbipey, 06nagaeT SPKO
BbIP@XXEHHbIMW TUTPOCKOMNMYECKMMU CBOWCTBaMK, CNOCOGEH B 3aBu-
CUMOCTM OT TemnepaTypbl U OTHOCWUTENIbHOM BAAXHOCTU cpeabl MOro-
WwaTb WMAX oTfhaBaTb Bnary. B npouecce TpaHCNOPTUPOBKW WU [LNK-
TENbHOr0 XpaHeHUs caxap-Cblpel, MOABEPXXeH ClIeXUBAEMOCTU, B pe-
3yfibTaTe 4Yero MOXEeT MNpeBpaTUTbCA B MOHONUTHYK Maccy, TPYAHO
NoLLAaKOWYCA PbIXNeHU0. Ha ero cnexuBaeMoCTb BAUAKT pasMepbl
KpUCTannoB, BMaXHOCTb, TemnepaTypa, BbiCOTa C0A, AJAUTENbHOCTb
NnepeBO3KM K XpaHeHUs. Yem 6onblle pasmepbl KPUCTannos, TeM
MeHbLUE C/IeXUBAEMOCTb; MOHWXXEHWE BNAXHOCTU MNPUBOLUT K YCbiXa-
HAKD W YBEIMYEHUIO CNEXMBAEMOCTW. [lorpyska caxapa B ropsuyem
BMAE, pe3kue KonebaHus TemnepaTypbl NpU TPAHCMOPTUPOBKE U ee
ONUTENbHOCTb YMeHbLWAT cbinyyecTb. Caxap-cbipey, He cMep3aeTcs,
0fjHaKO CTaHOBMTCA ManonofBWKHON Maccoii. OH MoABepXeH Xumuye-
CKOMY X OMONOTMYECKOMY PAa3NOXEHWUI, NOJ BAUAHWMEM aTMOCHEPHbIX
0CafKOB TepseT CBOM KAayecTBa; XPaHUTbHCA [O/HKEH TONbKO B Kpbl-
TbIX MEXaHW3WPOBaHHbIX CKiajax.

§ 10. TEHEPA/NIbHbIE TPY3bl

K reHepanbHbIM, WAW LWTYYHbIM, OTHOCAT Fpy3bl, MEpPEBO3MMble U
XpaHuUMble B BMAe OTAeNbHbIX MeCT WAM B MnakeTax. B 3aBucumocTu
0T (M3UKO-XMMWUYECKMX CBOWCTB I YCNOBMIA MOCTaBKM WX YyMNaKoBbI-
BalOT B Tapy WM nepeBo3AT 6e3 Hee. HasHauyeHMe ynakoBKWM — cpe-
natb rpy3 TpaHcnopTabenbHbIM, MPefOXPaHUTb  OT MNOBPEXAEHUN,
nmopynm M noTepb. YNakoBKa [eNWTCA Ha >XKECTKYK (AWMKKU, 60YKM,
6annoHbl), MONYXECTKYH (KapTOHHbIe KOPOObl, KOP3UHbI) W MATKYHO
(mewkwn, kunbl). Mo Bugam MaTepuana Tapy BbIMOAHAKT MeTanau-
YeCKoli, [epeBAAHHON, CTEKNAHHOW, CUHTETUYECKOW, TEKCTWUNbHOM,
O6yMmaxKHo-KapTOHHOI. Tapa pa3Hoo6pasHa no dopme. PasnunyaroT
Tapy BHYTPEHHIOW, SABAAKOLYIOCA HEOTbEM/IEMON  4acTblo ToOBapa, W
Hapy>XHYl0, MpefHa3Ha4yeHHY AN ydvacTua B ToBapoobopoTte. Tapa
JO/MKHa OblTb NPOYHOW, MOPTaTUBHOW, NErKOW, [eLeBOi U MPUTOAHON
ONS MEexXaHW3MpPOBaHHOI MeperpysKu.
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Puc. 12. MoafoHbI — MAOCKWIA [epeBaHHbI (a); MIOCKUA KeresHoOopOoXHbI (6);

rpebeHyaTble AepeBsiHHble (B, I); rpebeHYaTbli MeTaVMYeCkuii (g); CToeuHbli (€)

Oco60il pa3HOBWAHOCTbIO Tapbl SBAAKTCSA MNOAAOHbI, KOHTEWHEpbI
MW cTponbl ANna nakeTupoBaHus. TMoAaAoHbI MNpeAHa3Ha4YeHbl 418 KOM-
MNEKCHOW MexaHu3auuy Morpy3o4yHo-pa3rpy3oyHbix paboT npu nepe-
BO3Ke YMaKOBaHHbIX W HeynakKoBaHHbIX TpPy30B, CHOPMMPOBAHHbLIX B
YKPYMHEHHYO napTuio. HekoTopble TWMbl MOAAOHOB, MPUMEHSEMbIX B
MOPCKMX MopTax, NokKasaHbl Ha puc. 12.

KoHTeliHep npeacTaBnseT co6oli  MHOrooGOpPOTHbLIA  BWA Tapsl,
nNpMcnocobneHHoW Ans NepeBO3KWM TPYy30B PasMYHbIMKU BUAAMU TpaH-
cnopta. [peMmyuwiecTBa KOHTeilHepa nepej APYrMMWM Buaamu Tapbl
3aKnyalTca B 06ecrneyeHMM COXPaHHOCTWM TFPY30B B /OObIX MeTeo-
PONOTMYECKUX YCNOBUSX, YBENNYEHWW  MPOM3BOAMTENLHOCTM Tpyaa,
CHMXXEeHUN CeBecTOMMOCTW Meperpy3oyHbix paboT, COKpalleHWW CTOSH-
KW TPaHCMOPTHbLIX CPEACTB NOA FPy30BbIMU OMepaLusaMu.

CTponbl And nNakKeTUPOBaHUS OblBalOT PeErynupyeMbIMU U Hepery-
NVPYEMbIMU, OfHO- W MHOrOpPa3oBOr0 MPMMEHEHUs, nNpeHa3Ha4YeHbl
ONa cO3[aHNs MaKeTOB TapHO-WTYYHbIX TPY30B W WX TPaHCNOPTM-
POBKM BCeMW BuAammum TpaHcnopTa. KOHCTpykuus cTpomnoB npujaet
nakety opMmy, MCK/OYaeT CamMOMpoW3BO/JbHOE €ro packpbiTue.

Ha ynakoBKY KaX[oro rpy3oBOro MecTa HaHOCAT MapKUPOBKY B
BULe 0603HaYeHWA M [aHHbIX C LENbl AOCTaBKM MofyvaTento rpysa
B KOMM/IEKTHOM M COXpPaHHOM COCTOAHWW. MapKnpoBKa COAEPXUT
OT/INYMTENbHbIA TEKCT U, NpM Heob6XOAMMOCTM, MpefynpeanTenbHble
3HaKW. OTANYMTENbHbIA TEKCT BKAOYAET OCHOBHbIE W AOMOMHUTENb-
Hble HaAnucu, npeaynpeanTenibHble 3HAKWM — 3HAKUM ONACHOCTU W Ma-
HUNYNAUMOHHbIe. K OCHOBHbIM HagMmWCsAM OTHOCATCSA: HaMMeHOBaHuWe
nonyuyatens, HOMep 3akasa-Hapsafa, MEeCTO Ha3Ha4yeHWs, MecTo nepe-
Ba/iKW, HOMEpP rpy30BOr0 MecTa W YWCNO MECT, K AONONHUTENbHbIM —
macca MecTa (6pyTTO M HeTTO), ero pasmepbl, 06bLEM Tapbl, €MKOCTb,
HaMMeHOBaHWe OTMpPaBMTeNsi, MEeCTO W CcTpaHa OTMpaBAeHus. 3Haku
OMacHOCTM HAHOCAT Ha onacHble rpy3bl. MaHUNYNAUNOHHbIE 3HAKW
YyKa3blBalOT Ha 0COGEHHOCTM o6palieHnMs C Fpy3oM Mpu ero nepeBo3s-
Ke, Neperpyske U xpaHeHum (puc. 13): a — OCTOPOXHO, XPYMKO;
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Punc. 13. MaHUNyNALMOHHbIE 3HaKN

6 — 3anpeweHne 6paTb KpOKaMu; B — BEPX TPy30BOro MecTa; —
npefoxpaHeHne OT HarpeeBa (Tenna); A—MeCTO CTPOMOBKMW; e — npe-
JOXpaHeHMe OT CbIpOCTU; XK — LEHTP THKECTU; 3 — repMetTuyeckas
Tapa; U — ynakoBKa B TPOMUYECKOM WCMONHEHUN.

MpyY HEBO3MOXHOCTW BbIPA3UTb 3HAKaMy cnoco6 obpalieHus c
rPy3oM [OMycKalTCcA LONOMHUTENbHbIE Hagnucu, Hanpumep: «OTKpbI-
BaTb 3[ecb», «He KaHToBaTb», «Ha Bepx He cTaBUTb» W Ap. Mapku-
POBKY HAHOCAT: Ha fAlWWKax — Ha [BYX OOKOBbIX CTOpoHax (puc. 14),
a npegynpefuTefibHble 3HAKW — MO BO3MOXHOCTM Ha  YeTbIpex; Ha
UMIMHAPUNYECKOA Tape—-Ha 060MX OCHOBaHWMAX W AOMOJAHUTENbHO Ha
60KOBON MOBEPXHOCTW; Ha KMNax — Ha ABYX TOPLEBbIX CTOPOHaX; Ha
MeLWKax W THKax — Ha ABYX MNPOTMBOMOMNOXHbLIX LWWPOKMUX CTOPOHaXx.
Ecnm npomapkupoBaTb rpy30BOe MeCTO He MpeAcTaBifeTcs BO3MOX-
HbIM, K Hemy NpUKPennsioT 6MpPKY C COOTBETCTBYHOLLMUMU HAZMUCAMMU.

Bbicota wTabenupoBaHus, cnocobbl hopMupoBaHusA WTabenein u
X pasmelleHne 3aBUCAT OT (IM3NKO-XUMUYECKMUX CBOMCTB reHepasbHbIX
rpy3oB, Tapbl, AONYCKaeMblX Harpy3ok Ha nNoAbl CKNajoB, YC/OBUiA
obecrneyveHnsa 6esonacHoCTW Tpyha [LOKepOB-MEXAHW3aTOPOB.

Ona nowTyyHoro wTabennpoBaHMA MELWKOBLIX T[Py30B Ha CKna-
Jax noAroTaBNuMBalOT NAOWALKY M3 NOATOBAapHMKA WU cenapauuoH-
HbIX [OCOK C flaramm BbICOTOW He
meHee 10—15 cm. Tpu NOWTYYHOM
topMupoBaHMn wTabens KpanHue
no nmnepuMeTpy  MeWwKW YKnagbl-
BalOT KMeTKOW. BHyTpu wTabens
MeLKN YeTHOro psaja cknagupyroT
BAO/Mb wWTabensd, a MeLWKN HeyeT-
HOro psfa — nonepexk.

MelwKkoBble rpy3bl B MakeTax
wrabenmpyoT YyCTONYMBLIMKU CTOM-
Kamu. Tlocne Kaxpgoro TpeTbero
naketa Mo BbICOTEe B LITabeNe [€-  puc. 14 Mapkuposka Tapbi
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NnatT ycTyn B OAMH MakeT — CO CTOPOHbI B HanpaBfeHWW wwTabenmpo-
BaHWA M B MOM MakeTa—cC ABYX [APYrUX ero cTOpoH. [Mpum cknagu-
pOBaHWM MELKOBbIX TpPY30B B MakeTax Ha CTponax 4epe3 Kaxgble
TPU NakeTa NO BbICOTE YKNaAblBAOT XECTKME MPOKIagKu.

BbicoTa psAgoBbiX LWTabeneii gonyckaeTcs: caxapa-cblipua — Ao
24 MeLWKOB; caxapa-necka, MyKW, Kpynbl, 3epHa, Kakao-6060B, ropo-
xa, thaconu, Koe M T. 4.— A0 18 psAAOB; LEMEHTa B OYMaXHbIX K
NbHO-AXYTOBbIX MelkKax — Ao 30 pagoB; cynbaTa, MOYEBUHbI, ac-
becta — 10 4 Mm.

Pa3mep MeHblUel CTOPOHbI BEPXHEro OCHOBaHWMA WTabens, KoOTo-
pblii  dopmupytoT (pachopMMpPOBbLIBAOT) MNPM  HAXOXAEHUW Ha HeM
NOKEpOoB, AO/MKEH COCTaBnATb He MeHee 5 M. PasbupaTb wTabenb ¢
MCNONb30BAaHWEM KpaHa MNpWM HaxOXAeHWW Ha lWTabene paboymx cne-
AyeT C cepefuHbl MOCNOMHO ¢ yraybneHnem o 15 m.

Ons wTabennpoBaHMa KUMNOBLIX FPy30B MNOAIFOTaBAMBaKOT naowag-
Ky M3 NOATOBAPHWMKOB, KOTOPble YKNafbiBalT BMIOTHYK APYr K Apy-
ry. TBepLONpeccoBaHHble KWUMbl CKAaAWPYIOT MNOCAONHO C YCTYnoM Mo
nepumeTpy B 15 Kunbl Yepes Kaxpble Tpu paga.

B cnyyae cknagupoBaHuMs M pa3bopkum wTabens aBTOMOrpy3yu-
KamMu ¢ 6GOKOBbIMW 3axBaTaMWu [OMYyCKaeTcsa yknafgka Kun 6e3 npokna-
JOK C YyCTaHOBKON LecTW psAfOB CTONKamu, a [ABYX BEPXHUX Kun —
Ha cBf3Ky. [lpu 3TOM C TOpUEBbIX CTOPOH WTabens nocje LWecToro
psaja no BbiCOTe AenakwT ycTyn B ABe Kunbl. BbicoTa wrtabens TBepho-
MPecCcoBaHHbIX KWUM He [O0/KHa MpeBbilaTh BOCbMU psifoB, cnabonpec-
COBaHHbIX (LWEPCTb, XNOMNKOOTXOAbI U T. M.) — YeTbIpex.

MpobKy cKnagupylT [0 BOCbMM KuM, HO He 6onee 6 M. Yepes
Kaxjble gBa psAga No BbICOTE MO BCEM MNOBEPXHOCTWM wWwTabens ykna-
LbIBAIOT XECTKYH cenapayuio.

Kayuyk wTtabenmpyloT no BbiCOTe A0 YeTbipex pAfoB. Kunbl Bepx-
Hero pffa YKNaAblBalOT Ha CTblK Huxenexawux. MogaoHbl ¢ Kayuy-
KOM yCTaHaBAMBaKlT ycTynamu B MonAnaketa uepe3 KaxAbld psag no
nepuMmeTpy wTabens.

Llennono3y cknagupytoT go 12 psgoB, HO He 6onee 6 M MO BbICO-
Te. Yepes Kaxfble YeTbipe psaja Kun no nepumeTpy wTtabensa genatoT
YCTYN WNPWUHOA He MeHee 13 M. Ha BCHO WIMPUHY yCTynma M Noj Bbille-
nexawimin pag yknagblBalT OKecTKyk cenapauuto. [lMpu cknagupo-
BaHWM NOrpy3ynkamm ¢ 6GOKOBbIMW 3axBaTamu MNakeTbl yCTaHaBAMBAIOT
NPOAONbHLIMY PAAAMU LIMPUHOW He MeHee fBYX Kun. Mexpay Kax-
AbIMW [BYMS psAfamy No BbicOTe wWTabens yknafblBalT [epPeBSHHbIE
npoKknagkn Ans ceBasu kun. lakeT (QOPMUPYIOT BbICOTONW B 2—3 Ku-
nel. KpaliHne psgbl wWTabens AOMKHbI ObiTb HUXE [APYrUMX Ha OAWH
naker.

BbicoTa wTabenupoBaHus ponyckaetcsd A0 BOCbMW psALOB.

py3bl B 604kax M 6GapabaHax CKIagupywT Ha BbICOTY A0 6 M
NpU HaxoXAeHWn ntofei Ha wTabene, M WHYH BbICOTY, OMNPELENSEMYIO
TEXHWYECKUMMN BO3MOXHOCTAMW MEXaHU3MOB  C Y4eTOM MPOYHOCTU
Tapbl, 6e3 HaxoXjeHuMa nwged Ha wTabene. lMpu  cknagnpoBaHuu
«Ha Topeu» wWTabenb (OPMUPYIOT B BUAE YCEYEHHOW nNMpamMuibl C
ycTynamn B OfHY 004Ky B KaXAoM sipyce Mo nepumeTpy wTabens.
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Mpn cKnagmpoBaHUM Ha 06pasyloWy0 604YKM  KaXAOro nocnepyto-
ero spyca yctaHaBnuBalT nM60 Ha npoknagku, nuéo B yrny6ne-
HUA MeXAy cocefHMMU 6Goukamu. B HUXHeM Apyce KpaiHue 604KM
M KaXAYlo BTOpPYH 604Ky NOAKNMHMBAKOT. B cnyyae cknagumpoBaHus
6oyek Ha nopfoHax nocfie TPeTbero nakeTa MO BbICOTe AenalwT YCTyn
LWNPUHOM B OAWMH MakeT CO CTOPOH B HampaBfeHWu LWTabenupoBaHus
M nonnaketa — C ABYX APYrUX CTOPOH.

Bymary um KapToH B pynoHax CKAIagupyloT BbICOTOM A0 3 M npu
HaxoXAeHun nogeit Ha wTabene v B npefenax TEXHUYECKMX BO3MOX-
HOCTEN MexaHW3MOB — MpPU OTCYTCTBUM Ha LWTabene nogei.

Fpy3bl B Awmkax wmaccoir go 100 Kr cknagupyloT Ha BbICOTY [0
4 M, a cBbilwe 100 Kr— 40 6 M MpyM HaxOXAeHUM NOAel Ha wTabene,
W B npefenax TeXHUYECKMX BO3MOXHOCTE MeXaHW3MOB C Y4eTOM
MPOYHOCTU Tapbl — 6e3 HaxoXxjeHua e Ha wrtabene. Mpu w>
WTYYHOM crnocobe (OpMMpPOBaHUA AWUKWM YKNaAblBaloT B LWTabenm
cTonkamu wnu knetkoi. Mpu macce Awmka o 100 Kr vepe3 Kaxpgble
15 M no BbiCOTe AenatlT ycTyn NO NepumeTpy wWrtabensd He MeHee
13 M, a npu Mmacce cBbiwe 100 Kr—uyepes Kaxjable 2 M-—YCTyMn He
MeHee 15 M. [py3bl Ha nogfoHax ycTaHaBAMBaKT cTonkamu. [llocne
TPeTbero naketa Mo BbiCOTe B WTabene fenaloT ycTyn B OAWH NaKeT
CO CTOPOH B HanpasfieHUM wtabenuposaHud n B 0,5 naketa —c ABYX
4PYTUX CTOPOH.

NlucToBoi MeTann cknagumpyrT Ha BbICOTY A0 2 M MpWU Haxoxgje-
HUM Nlofeli Ha wTabene U B npejenax TeXHUYECKUX BO3MOXHOCTEN
MEXAHW3MOB W [JOMyCKaeMblX  Harpysok Ha CKnajckue nnowagn —
6e3 HaxoxgeHna nwofeii Ha wTabene, coptoBoi MeTann u TPy6bl B
CBA3KAX — 0 3 M, XecTb B naykax —pao 4 psgos. MeTann MOXHO
yKnafblBaTb MO BepTUKanM C NPOKNagKamMu Mexgy pagamu nméo
KneTkoii 6e3 npoknagok.

Mpu neperpyske 3nekTpoMarHutTamm MeTaml CKnagupyrT 6a3
MpoKNajox.

Tpy6bl CKNagupyloT B YCTONYMBbIE LWTabenu, UCKAYalOLiMe BO3-
MOXHOCTb WX pa3Bana, YCeYeHHON nupamMupoi Tak, 4Tobbl Kaxngas
Tpyba cnegytouwero psfga Haxofunacb Mexay AByMs Tpy6amu npef-
wecTBytowero (npu yknagke B «A6/04KO») WAM Haj BTOPOiA Tpyb6oi
(npn yknagke no pagam c cenapauuei mexagy psgamu). Mpu yknag-
Ke B «A0M0YKO» HWKHWA  psaj [OMKeH O6biTb MNOAKAWHEH W B ABYX
MecTaX HafeXHO cBA3aH (He MeHee Tpex KpaiHux Tpy6); mpu yknag-
Ke No pafam KaxfAbll paj NOAKAMHMBAKT C ABYX CTOpoH. Cnocob
yknagku wrtabeneii 3aBUCMT OT ynakoBku W guameTtpa Tpy6. Tpyo6bl
anametpom 100—400 MM, yknafbiBaemble KNeTKON, (OPMUPYIOT Spy-
camum B 0fHy Tpyby 6e3 npoknagok mexay pagamu. KpaiitHue Tpy6sbl
HWKHEro Apyca HafeXHo MNOLKIMHMBAKOT, a BO BTOPOM U NOC/efylo-
WMX fipycax He MeHee Tpex KpalHux Tpyb c 06enx CTOPOH YBS3bl-
BalOT MO Kpasm.

Paspeliaetcd cknaguposaTb Tpybbl B OLHOM HanpasjeHWW C Mpo-
Knagkamu Mexgy psigamu; KpaiHue Tpy6bl MOAKAMHUBAKOT. B Kaxaom
pagy AenatoT YCTyn C fBYX CTOPOH MO OAHONW Tpybe; BbicOTa CKNagu-
poBaHWA He fAo/HKHa npeBbliwats 3 M.  Tpybbl gnameTpom 401—
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1000 MM MOXHO CKnagupoBaTb B «56104KO» BbiCOTOW JO0 4 M. [Mpu
3TOM HWXHUe TpyO6bl yKnafblBalOT BNAOTHYKO K ynopam, TpU KpaiHue
Tpy6bl yBA3bIBAOT MeXAy co60i. Tpybbl gnametrpom 1001—1220 mMm
paspellaetcs CKlafnpoBaTb B «A6/I0UKO» BbICOTOW He 6Gonee uyeTblipex
pAagoB. HUXHUI paf NOAKNMHMBAIOT WU CBA3LIBAKOT B ABYX MECTax, HO
He MeHee Tpex Tpy6 c obeux CTOpoH. Tpybel pguametpom 1221—
1420 MM yKnajblBalOT B «A6/104KO» BbICOTOW B nATb psigoB. Cknaau-
poBaHue Tpy6 pasHbIX AMaMeTpoB B Of4MH wWwTabenb paspelwsaercs
TONbKO C MPUMEHEHWEM OMOPHbLIX CTOEK WAU CTEHOK, HO He Bbille WX
rabapuMTHOM BbICOTHI.

UyryH u MeTannonoM yknagbiBaloT B wTabenn HasasoMm B npe-
fJenax [LONYyCKaeMblX Harpy3oK Ha cknafjckue nnowagu, orpaxpae-
Mble MOAMNOPHLIMW CTeHKamu. LiBeTHble MeTannbl CKNaguMpyroT nake-
TaMu OfAMH Ha Apyroi. O6bIYHO YyCTONuMBbIE WTabenn ¢GopmupytoT
M3 OBYX-Tpex MakeToB MO BbICOTE.

Cnocobbl CcknagupoBaHus necomaTepuanoB 3aBUCAT OT WX BMAQ,
pasMepoB OTAEeNbHbIX  MECT WAW NakKeToB, TEXHONOTUU Meperpysku.
Mpyv HenakeTHOM CKNagMpoBaHUM Kpyrnoro neca OpeBHa yKnafbl-
BalOT MOMepek AAMHbLI WTab6ens cnocobom MAOTHOW NOPSiAHON yKNnaj-
Kn. CknagumpoBaHue feca, CPOPMUPOBAHHOIO B MNaKeTbl, BbIMNOMHAIT
KNeTKoW ¢ yctynamu He MeHee 15 M no nepumetpy wTtabens udepes
KaX/ble 2 M M0 BbiCOTE WAM B BUAE YCEYEHHOW Nupamupbl € ycTyna-
MW LIWPUHOWA He MeHee 15 M B KaXAOM spyce Mo MepumMmeTpy; BbicOTa
Apyca — OAuH nakeT. Topubl wTabens npu HenakeTHOM CKAagupo-
BaHUW JO/MKHbI OblTb YKpenjeHbl NOAMNOPHbIMW CTOMKaMu WAN Lpy-
rMmMn  ynopamu, npegynpexpalwwmmMmn packatolBaHue (pasBan) wWwTa-
6ens. BbicoTa NOAMOPHbLIX CTOEK He LO/HDKHA  6biTb MEHbLUE BbICOTbI
wrabens. BbicoTa wTabensa npu HaxoXAEHWW Ha Hem fOfeld B nNpo-
Lecce ero (hopMUpOBaHUA WM pacPopMUPOBaHMS He [JO/DKHA npe-
BbllWaTh 6 M.

CknagupoBaHue Kpyrnoro neca [fAAUHON CBbie 3 M «HaBajOM»
He ponyckaeTcsi. CknagupoBaHue KOPOTKOMepHOro neca 6e3 nopsag-
HOW ero yknagku B wTabenb paspelsaeTcsd C MOMOLWLbID aBTOMaTuye-
CKMX Tpy303axBaTHbIX MPUCNOCOGNEHNA WM NpW  YCNOBUM OTCYTCTBUSA
Ha wWwTabene nwofein. YkKnaabiBaTb nec rpeigepom B WTabeNb MOXHO
npyv YCNoBuU, 4YTO WTabenb pasmelleH MexXay [OCTaTOYHO MNPOYHbIMM
MOAMOPHbIMK CTOKaMK, a BbICOTA He MpeBbiWaeT BbICOTblI MOAMOPHbIX
YCTPOICTB.

MunomaTepuanbl CKNagupyrT Ha BbICOTY A0 6 M Npu Haxoxje-
HUM ntogeil Ha WwTabene. YknagbiBaloT wWTabenb B BUAE YCEUYEHHOW
nupaMmmabl ¢ ycTynamu LWWUPUHOIK He MeHee 15 M B KaXAom fpyce no
nepumeTpy; BbicOTa sApyca He 6onee 3 M. lpu nakeTHOM cCKnagupo-
BaHMM B KaXAOM fipyce AenawT ycTyn B OAMH NaKeT MO NepumeTpy
wTabend. KpynmHOTOHHaXHble KOHTEeAHepbl CKNagupywT [0 ABYX fApYy-
COB MpW PY4YHOW 3acTponmKe W OTCTPONKE U [0 LIeCTM — aBToMaTuye-
CKMMMW Tpy303axBaTHbIMW NPUCIOCOBAEHUAMMU.

KoHTeitHepbl MTIC Takxe CKnagupywT L0 ABYX fpycoB mnpwu
HaXO0XAEHUW Ha HUX Nogeid M B npefenax TeXHWUYECKUX BO3MOXHO-
CTeli MalUMH W [JONYCKaeMblX Harpy3oK Ha KOHTelHepbl — Npu OTCyT-
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CTBMU fNtofeli Ha wTabene. KpynHOTOHHaXHble KOHTeWHepbl ycTaHaB-
NUBalOT aBTOMATUYECKMMW MPUCMOCOBAEHUSAMN OAMH Ha Apyroi 6es3
NPOKNaZoK, COBMellasi YraoBble GUTUHIU. T[Ipu CKNaAMPOBaHUM UX
He aBTOMaTM4YeCKMMMW 3axBaTamMy YWUCMO KOHTeliHepOB BO BTOPOM spy-
Ce JOMKHO ObiTb KakK MUHMMYM Ha OfMH MeHblle, YemM B MepBOM, ANS
co3flaHus ycTyna. B kaxpom spyce wTa6ens KoHTeliHepoB MIMC
TakXe C03[al0T MO MepUMETPYy YCTYN LWPWHOW B OAWH KOHTElHep.

B cknage Ha BUAHbIX MecTax BblBELIMBAKOT CTEHAbI, e YyKa3aHbl
CXeMbl YKNafjKu rpy3oB B WTa6enm B COOTBETCTBUU C YTBEPXZEHHOI
TeXHOMOrMeln W cneuywanusauuein cknaga, BbiCOTa CKaauMpoBaHus
rpy3oB, pasmepbl TMPOXOAOB W Mpoe3foB, faHHble 0 [JOMYCTUMBIX
Harpyskax Ha 1 M’ MOKpbITUS CcKnafja WAM npuyana, MakCumalb-
HylO Maccy  [JOnycKaeMbix K pa6oTe  MOAbEMHO-TPAHCMOPTHbIX
CpeAcTB.

B cknagax M Ha njowagkax wWTaGennm pasMewialdT ¢ cobnioge-
HWEM ClefylolnX MWUHUManbHbIX TMPOXOAOB W MPOE3[0B: MPOXOAb
Mexay wTtabensMn, CHOPMUPOBAHHBLIMU TOTOBLIMKU MaKeTaMW Ha MNOA-

JOHax, U Mexpy wTabenem n cteHoin — 0,7 M; npoesfbl Ans MOrpys-
YMKOB Mexpay wrabenamm — 3,5 M; MarucTpanbHble Npoe3fbl Mex-
ay rpynnamu wtabenei u cknagamm — 6 M.

Cnocobbl CKMafMpoOBaHWA W XPaHEHWUA OMacHbIX TrPy30B, pasmepbl
wrabenein, nNpoxofAbl W Mpoe3gbl MeXAY HUMW U pacCTOAHMA [0 34a-
HWIA, COOPYXeHWI pernameHTMpytoTcs  TpeboBaHuamu [paBun mMop-
CKOW nepeBO3KM onacHbiX rpysos (MOTOI) u gpyrux cneuunanbHbIX
LOKYMEHTOB.

Meperpyxaemble B nopTax rpy3bl NpeAcTaBnflOT 60MbLIYID Ma-
TepuanbHyl0 LEHHOCTb, M 0YeHb BaXHO Ha BCeX CTaAMAX TPaHCMopT-
HOro npouecca o6ecneynTb WX COXPaHHOCTb. N4 npefoTBpaleHus
MOOMOK ¥ MNOBPEXAEHUA rpy30B He06XOAMMO CTPOr0  BbIMOHATH
npaemna NONb30BaHWA Pa3NUYHLIMW  BUAAMWU  WHBEHTApPA W Tpy30-
3axBaTHbIX MpucrnocobieHnii B 3aBUCMMOCTM  OT poja rpysa U ero
ynakoBku. Ocoboe BHMMaHWe cnefyeT YyAensTb NpaBWU/bHOWN 3acTpoii-
Ke rpy3oB, CXema KOTOPO MNpMBOAMTCA B KaXKJON TEXHOJO0rMYecKoi
KapTe. Bo u3bexaHue noTonMneHUs rpy3oB Mexgy 60pTOM CcydHa W
npuyanom HaBewWBaKT MPeLOXPaHUTENbHbIE CETKW, Ope3eHTbl, LKUTLI.
Mpu HeHacTHON morofe Henb3s MeperpyxaTtb rpysbl, 6oswmecs noa-
Mouku. lMocne [OXAA W CHera [0 Havana TFpPy30BbiX OMepauuin He-
06X04MMO B NepByl0 Ouyepedb NpMBeCTW B NOPALJOK paboyee MeCTo,
O0YWUCTMB €ro OoT rpaAsn, oAbl M T. N. HegonycTuMo 3arpsasHeHue rpy-
30B BCnefcTBMe paboTbl AOKEPOB B rpsA3HOi 00yBWM. He paspewaetcs
norpyska B rps3Hble BaroHbl WU Cyf0Bble NoMeleHUs. Poccbinb rpysos,
obpasytoLylocs B pe3ynbTate MPUMEHEHUS HEWCMpaBHbIX Tpeiidepos,
nAoXol Tapbl M NO APYrUM NpuYMHaMm, cnefyeT cobpaTb WM 3aTapuTb.
Heobxoaumo cTtporo cobniofaTb nNpaBuia CKNagupoBaHWUsA TPy30B U
Tpeb6oBaHMsA  npefynpeauTenbHON  MapKMpoBKM:  «He KaHToBaTb!»,
«Bepx!», «OCTOPOXHO, CTEKNO!» n ap.

Mpu TpaHCNOPTMPOBKE TIpy30B 60/bLIOE 3HAYEHUE MMEET MUX KO-
NUYECTBEHHbIA YUYeT Ha BCEM MyTW C/ef0BaHWUs, BKAOYAOWMIA pasHo-
o06pasHble CMocobbl OMpefeneHnss yucna MecT UM MX Macchl. [aHHble
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3TOr0 yyetra WCNOMb3YKT K/AWEHTYypa W TPAHCMOPTHbIE OpraHusauunm.
B 3aBucumoctu oT ueneir nsbupaloT cnocobbl, a cnegoBaTesbHO, TOY-
HOCTb OnpefeneHnd maccbl rpy3oB. B MOpckux noptax MNpPUMEHAT
npsiMoe B3BeLUMBAHWE, pacyeTHOE MO 4YMCNy MecT, nyTeM obmepa W no
ocafke cyfgHa.

Becbl genatca Ha paBHOMJeyMe W HepaBHonjeyme. PaBHoMaeuyne
BECbl ObIBAOT HACTO/MIbHbIMM  C MNpefenom B3eewmBaHus pfo 30 Kr,
NnosyaBTOMaTUYECKUMU e— A1 B3BELIMBAHUSA ChIMyYMX rpy30B nap-
Tmamu B 20, 50 n 100 Kr n aBTOMaTU4YeCKUMMU, YCTaHABNNBAEMbIMU Ha
aneBaTopax, ambapax, CKnafax HacbIMHbIX rpy3oB. B Mopckux nop-
Tax pacnpocTpaHeHbl HepaBHOMN/eYue LWKanbHbIE W TUPEBbIe BECHI.
K WKanbHbIM OTHOCATCA BaroHHble BeCbl TPYy30MNOAbLEMHOCTbIO [0
100 1, aBTOMOGUNLHLIE — A0 20 T, 3neBaTOpHble —A0 70 T.

IMpeBble Becbl GbIBAOT AECATUYHBLIMU TPY30MOAbEMHOCTbIO A0 1 T
M COTEHHbIMU — A0 3 T. Ha aBTOMOGW/bHbLIX, BAarOHHbIX W 3/€BaTOP-
HbIX Becax OGbIYHO B3BELIMBAOT HABaMOYHbIE U HACbIMHbLIE TPY3bl.
Mpu 3Tom 06s3aTeflbHO ONPEAENsAloT Maccy MOPOXHeH aBTOMAaLIVHbI
WA BaroHa. WHoOrga Ha BarOHHbIX Becax OMpefenstoT Maccy Haive-
HbIX TPYy30B B LWCTepHax. Ha rupeBbiX Becax B3BELIMBAIOT LWITYYHbIE
Tpy3bl.

TapHO-ynakoBOYHbIE  TPy3bl OTNPaBASET TPy300TMNpaBUTENb, NpU-
HWMaeT M OTNpaBAseT MOPT MO CTaHAAPTHOW Macce MAM MO Macce,
yKazaHHOW Ha KaXXAOM Trpy3oBoM MecTe. TpadapeTHON HasbiBalOT
Maccy, MoJlyYeHHYH NpsMbIM B3BELIMBAHWEM B MYHKTE OTMNPaBIEHUS.
Ee 3HauyeHWe HAHOCAT Ha rpy3oBOe MecTo uau 6Gupky. Ha rpysosoe
MECTO HaHOCAT 3HAYeHMe MacChl GPYTTO UM HETTO.

TpagapeTHOl Maccoil rpy3oBoii MapTWM Ha3blBalOT CyMMYy Tpa-
(hapeTHbIX Macc BCeX ee TPy30BbIX MeCT. OTy MacCcy 3aHOCAT B KOHO-
CaMeHT WAM HaknafgHyt. B nopToBoi MpakTUKe €e Ha3biBalT KOHO-
cameHTHoW. Ecnm TpatapeTHas macca 6pyTTO U HETTO KaxAoro
MecTa CTaHfjapTHad, TO TpaapeTHY MacCy napTum MOXHO onpefe-
NNTb, YMHOXWB YUCNO TPY30BbIX MECT Ha CTaHAApPTHYK TpaapeTHyto
mMaccy ogHoro MmecTa. Ecam rpy3 HecTaHZapTHbI, TO Maccy napTuu
rPy30B MOXHO OMpefefinTb, YMHOXWUB YMC/I0O MECT Ha CPefHIO KOHO-
CaMEHTHYI0 WU CPefHIO KOHTPO/IbHY Maccy ofHoro mecta. Cpeg-
HIOI0 KOHOCAMEeHTHYI0 MacCy OfHOro rpy30BOro  MecTa OnpejensoT
nyTemM AefeHns KOHOCAaMeHTHON Macchbl MapTWW Ha 4YMCAO ee TFPY30BbIX
mMecT. CpefiHIOI0 KOHTPOJ/IbHYK0 Maccy OAHOro rpys3oBOro MecTa ycTa-
HaBNMBalOT MNPAMbIM B3BellMBaHWeM He MeHee 10% rpys3a AaHHON
napTMm € MOCNefyOWMM [LeNeHNeM MOMYYEeHHOW MacCbl Ha YUYTeHHOe
4ynucno rpysoBbiX MecT. 1o ob6mepy oOnNpefenaldT Maccy HaBasOUYHbIX
rpy3os B wTabenax, a WMHorga M B TpOMax CYAOB [ANA OPUEHTMPO-
BOYHbLIX pacyeToB. MeTogoMm o6Mepa YyuuTbLIBAKOT  JlecoMatepuansl.
OO6bIYHO 3TUM 3aHMMalTCA PabOTHUKKM OpraHusauWii eCHON NpPOMbIL-
NEHHOCTN — 6pakepbl.

Maccy OfHOPOAHbLIX HaBaNOUHbIX W HACbIMHbIX TPY30B  MOXHO
onpeAenuTb MO OCafKe CyAHa. Takoii  crnoco6 WCMONMb3ylT TAaBHbIM
o6pa3om Ans peryaupoBaHUs 3arpys3ku cygHa u, B pPeakux chyuasx,
ONS OonpefeneHus Macchl rpysa, BKIOYAeMOW B AOKYMeHTbl. MMogcuet

42



MPOM3BOAAT MO CMeyuanbHbIM  LWKanaM  BOLOW3MELLEHUS,  OCafKW,
ymcna TOHH, NMPUXOAAWMXCA Ha 1 CM 0Cagku, C YYeTOM CyMMapHbIX
3anacoB TOMAWBA, BOAbI U Ap.

FNABA V. FPYSOSAXBATH-I:IE MPNCNOCOBMEHNA

§ 11 MEPEFPY3KA WTYYHbLIX TPY30B

py3o3axBaTHble NpucnocobneHns ANA WTYYHbIX rpy3oB (puc. 15)
JendTcAd Ha CbEMHblIE KPaHOBbIE U HABECHble K BWIOYHLIM MOrpy3yun-
KaM. KpaHoBOe rpyso3axsaTHOe npucrnocobneHue coctout u3 Habopa
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Puc. 15. Knaccudukaumsa KpaHoBbIX rpy303axBaTHbIX NpucnocobneHunii
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OAHOTUMHLIX 3axXBaTOB H MNoABe-

Cmpon s CKM (MHOrga noasecka OTCYTCT-

I BYeT) .
} 3axBaToOM Ha3blBAETCA 4acTb
[ cnocos saxégma_epysa_ | rpy303axBaTHOIO yCTpOICTBa,
Ynubep- 5 Podt npeAHasHa4YeHHas 419 B3ATMSA,
CaneHsie aquennag- ooxbameo- _
(02udar0- wue Barowue yhepXXaHus Ha Becy U 0CBOBOX
wue) feHns rpysa. 3axBaTHbIM
) ¥ OpraHoM  HasblBaeTCsi  4acTb
R opean I 3axBata, KoTopas, BCTynas ¢
Kawam, | |Kpwow, ckoda, rpy3soMm B HENOCPeACTBEHHbIN
uens, nemia, . -
e, et Sanna KOHTakKT, yfhepxwusaeT ero. 3a
cornma nodxBam XBaT MOXET y[epXusaTb rpys3
6narogaps  cneyuanbHbIM - 3ne-
MeHTaM, 06ecrnednBaioLUM OX-
Tubnar Gembs BaT M MOAXBAT €ro CTpPonamu u
J— BUNOYHbIMKM  3axBaTaMu,  Tpe-
i Kaam ByeMylo  CUNy CXatua y (puk-
uens WMOHHbIX 3aXBaTOB, paspexeHue

e B BaKyyMHbIX KaMepax W nuTa-
HMEe TOKOM B COJIEHOMZAX 3JeK-
TpOMarHuToB. HekoTopble 3a-
XBaTbl CHAGXEHbl MPUXUMaMK A1 NpefoTBpalleHWs pasBana rpysa,
OOMONTHUTENbHLIMU 3N1IEMEHTAMM, KOTOPble CAyXaT A1s ypaBHOBEWWU-
BaHWS 3axBaTa C Fpy3om U Ge3 Hero.

MoaBeckol Ha3blBAE€TCA 4acTb IPY303axBaTHOrO MNPUCNOCO6EHNS,
npefHasHadeHHas ANA  MNPUCOEAWHEHMA  OAHOTO0 WM  HECKO/bKUX
3aXBaToOB K KPIOKY KpaHa.

HoMWHanbHOW rpy3onogbeMHOCTLIO  FPY303axBaTHOro npucnoco6-
NeHnsa HasblBaeTCAd MaKCuMMarbHas Macca rpysa, KOTOPYK [OMycKaet-
CA MNeperpyxartsb.

3axBaTbl, COCTOAWLME W3 3axBaTHbIX OpraHoB W rMOKMX BeTBeiA,
OTHOCATCA K cTponam. CTponbl KnaccuguuupytoT no crnocoby 3axsa-
Ta rpysa, KOHCTPYKUWWM 3axBaTHbIX OPraHoB W T[WMOKWUX BeTBEl
(puc. 16).

YHUBepCanbHble CTPOMbl, W3rOTOBMIEHHbIE U3 KaHaToB (Y CK),
BbIMyCKalOT AByX Tunos: YCK-1 — koHueBoil n YCK-2 — KOnbLeBOiA.

py3 o6xBaTbiBalOT cnegywlwmummn cnocobamm (puc. 17): B «J10fb-
Ky» (an 6), B «ygaB» (B M ), ¢ 3aTsAXKoi (@), ceTkoin (e).

Mo Tuny KaHaTa yHWBEpPCa/ibHble CTPOMbl BbIMOMHAKT CTalbHbIMMU,
M3 pacTUTENbHbIX WAN CUHTETUYECKUX BONOKOH. CTalbHbIMKM CcTpona-
MU MeperpyxakwT o60pyfoBaHMEe B AlMKaX, MeTanf, TAXENOBECHI,
METaNNOKOHCTPYKLUMK. CTponamMu U3 pacTUTENbHbLIX U CUHTETUYECKUX
BOJ/IOKOH MEPErpyXalT MELWKOBble, HEKOTOpPble G0YKOBbIE, KWMOBbIE U
onacHble rpysbl.

CTponbl M3roTOBAAKOT W3 LUefbHOr0 KaHaTa, cpauwusaTb OTAeb-
Hble OTPe3KW He JonycKaeTcs; KOHUbl KaHAToB 3annetalT (puc. 18,7).
[na cTanbHbIX KaHaTOB [JOMYyCKaeTCA TakXe ruib30-KJIWHOBOE Coefu-
HeHve (puc. 18,6) unuM ¢ NOMOLbLIO OBXMMHbLIX aNtOMUHUEBLIX BTY/OK
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Puc. 16. Knaccudukauma ctponos



Prc. 17. Cnoco6u o6xBata rpysa

Puc. 18. KoHUH CTaabHHX CTPOINOB



(puc. 18, B). CrTponbl NOABEpPrarwdT CTaTUYECKOMY MWCMNbITAHUIO Ha
MPOYHOCTb Harpyskoi, npeBblllaloUleli MX HOMWHANbHYH T[PYy30M0Ab-
eMHOCTb Ha 25%. 3anac MPOYHOCTU TMOKUX BeTBEA MO pa3pbiBHOMY
YCUNNKO NPUHAT AN BCeX KaHaToB —8. [pu M3roToBAEHWW CTPOMOB,
o6XMMaloWMX rpy3 Ha «yAaB», 3anac MNPOYHOCTM [AO/MKEeH OblTb yBe-
nnyeH Ha 30%. !

K uucny yHuMBepcanbHbIX TPY30BbIX CTPOMOB  OTHOCATCA TakXe
LenHble, KOTOpble B MOPCKMX MoOpTax 601bWOro pacnpocTpaHeHus He
nonyumnn. bonee Apyrux MPUMEHAIOT NeHTOYHble cTponbl CK-1 pgns
nakeTupoBaHus rpysa maccoir 900 kr (puc. 19, a) u cTtponbl YCK-1
rpysonogsemHoctbto 1000 kr (puc. 19, 6). OHM NO3BOMAKT KOMMEK-
TOBaTb M3 MELWKOB, SILMKOB WAM KWUMN MakKeTbl, KOTopble 6e3 pactop-
MWPOBAHMA MOXHO TpaHCMOPTMPOBaTb OT 3aBOAOB-MOCTABLU{MKOB AO
nonyyatenein.

B HekOTOpbIX MNoOpTax CUHTETUYEeCKMe JeHTbl MNPUMEHAIT B Kauye-
CTBE CTPONOB [ANs Meperpysku xnonka, Oymarn B pynoHax, caxapa-
Cbipua B MeLWKax U Apyrux rpysos. -

PasHOBMAHOCTbLIO YHMBepCa/ibHbIX 3axXBaTOB fABNAKTCA CeTKu, B
3aBMCMMOCTU OT pofja nepepabaTbiBaeMOro rpysa WUX AeNAT Ha TDH
Tuna.

CeTKM U3 CTafibHOro KaHata rpysonogbeMHocTbto 3000 Kr, pas-
mMepom oT 2,5X2,5 o 4X4 M npefHasHayeHbl [AnA Neperpysku ner-
KUX AwWwmKos, 6oyek, kun (puc. 20, a). Takue Xe CETKM U3 MEeHbKOBOro
KaHata chayxaT fAna neperpysku nerkux rpys3oB B Tape, MULLEBbIX
NPOAYKTOB W JfierkoBocniaMeHaowWmxed rpys3os. CeTKM U3 MNEHbKO-
BQrO KaHata C pacrnopHbIMM  OpyCcbAMM  TPYy30MNOLBEMHOCTHIO [0
cSUWU Kr, pasmepom 2,1X5,2 M NPUMEHSOT AN Neperpysku nerknx
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Puc. 19. CTpon-KoHTeliHepbl
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Puc. 20. CeTku c gBymsa (a) s yeTbipbmsa (6) BeTBAMY

rpy3oB B HenpoyHoi ynakoBke (puc. 20, 6). B nopTtax Takxe npu-
MeHAOT 6OpTOBble CETKW, HaBelMBaeMble Ha 60OpTa CygoB W npeao-
XpaHaoLWme cayyaiHo ynaswnii rpy3 oT najeHus B mope.

K 3auennsawwmm OTHOCATCA OAHO-, ABYX-, TPEX- W YeTblpexBeTBe-
Bble CTPOMbI, MMelLMe 3axBaTHble OpraHbl B BUAe PbIM-601TOB, KpHo-
KOB, CK06 u netenb (puc. 21). BeTBM CTPONOB CUMMETPUYHbLI OTHOCU-
TeNbHO BEPTMKaNbHOW OCU, MPOXOAALLEi 4vepe3 LEHTP TSXKECTM rpysa
HO A4NA chneuuManbHbIX Ueneid OHM  MOTryT  6OblTb HECUMMETPUYHBLIMU.
3auennawowWwmMmMy CTponaMy NeperpyXxatT KOHTeHepbl, KOBLWM C Tpy-
3amMu, HeKOoTOpble BUAbI MawwH N o6opygoBaHusa. OfHUM U3 BapMaHTOB
3auennaoWmMx CTPOMNOB ABAAOTCA cTponbl ¢ [1-06pasHbiMKW NOAXBa-
Tamn. Ond o6neryeHWs MX YCTaHOBKU W YBEAUYEHUS CWUMbI NpUXaTUSA

K rpy3y WCMOMb3ylT CTPOMbl C 3aTSAXKON, Hanpumep 3axBaThl ANS
NNCTOBOW CTanwu.

Puc. 21. Ctponbl gByX- (a) W 4yeTbuiexBeTBeBble (6)
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Puc. 22. 3BeHbA



[ns HaBelwwWBaHMA Ha rpy303axBaTHblii OpraH MallWHbl, COefuHe-
HUA OTAENbHbIX YacTeil CTPOMOB, WX COEAWMHEHMS  CO CrelunanbHbIMU
npucnoco6neHnsaIMM Ha rpyse CNyxaT cTaHgapTHble 3BeHbs (puc. 22):
rpysoBasi netns osougHas (a), TpeyronbHas (6), pasbemHas (B);
KOMbLUO C MPAMOYrofbHOM 4yacTeto (r), osomaHo'e (g), Kpyrnoe (e),
TpeyronsHoe (>K), KapabuH (3); KPHK C YTOMAEHHbIM HOCKOM (M),
6e3 3amka (K), ¢ 3amkom (n). JlonyckaeTcs TakXe MNPUMEHATb B
KauyecTBe 3BEHbEB TaKeflaXHble CKOObI.

3axBaTHbIM OPraHOM Ha CTPOMOBOM 3axBaTe MOXeT OblTb 6an-
Ka — TakKMMW  3axBaTaMu  MeperpyXxawT  MNOALOHbI C  Tpy3oMm
(puc. 23,9).

Ona neperpyskun MOAAOHOB  CAYXaT TaKXe BUMOYHble KpaHOBble
3axXBaTbl — ypaBHOBELUEHHbIE, HEypaBHOBELIEHHble W KOMOWHMPOBaAH-
Hble. B noprax MpeuMyLiecTBEHHO MNPWMEHSAOT  YpaBHOBELLEHHbIe
3axBaTbl — MPOTMBOBECOM WAM NpyXuHoin (puc. 23, 6). Mo cnocoby
3axBaTa OHW ABASAKTCA NOALEPXKMBAOWMMK; WX  WUCNOMb3YIOT ANA
neperpy3knm MNakeToB, MELIKOBbIX, SAWMWYHBIX W APYTUMX TPy30B, He
gonyckawwmx cxatus. [ee BWAbl 3axBaTa Npu MNoAxBaTe BBOAAT B
3a30pbl. K BW/IOYHBIM OTHOCATCA TaKXe 3axBaTbl-CKOObl, NMpUMeHse-
Mble L5 Neperpy3ku pynoHOB cTann, OYXT NPOBONOKM, CTaNbHbIX JIEHT.

py303axBaTHble MPUCNOCOGMEHNA  (DPUKLMOHHOIO TWMa COCTOAT
M3 3axBaTHbIX OPraHOB W 3a)XXWMHOT0 YCTpOiCTBa. 3axBaTHble opra-
Hbl CXXWMalT 6GOKOBYK MOBEPXHOCTb Fpy3a W YAepPXWUBAKT €ro cunoi
TPeHUsl. 3aXMMHOe YCTpPOMCTBO o0becneynMBaeTr  HeobXoAMMYK Ccuay
ckaTtua. lMpocToit rmMbKuMiA 3axBaT COCTOMT U3 TMOKMX BETBEW U 3a-
XBaTHbIX OpraHoB — Korteir (puc. 24, a). OH OTAMYaeTcs NPOCTOTOM
KOHCTPYKLMK, HO Manoi cCXumarollein  cunoi. 3axBaT C 3aTSAXKKOU
(puc. 24, 6) 6narogaps ropu3oHTanbHON BETBM KaHaTa, orubarouwien
6110KK, CNOCOGCTBYET YBE/IMYEHUIO CUAbl CXaTua rpysa. Euwe 605b-
WY CXMMaKWLWy cuay cosfaeT 3axeaT € noaucnactom (puc. 24, B).
TakumMy  MPUCNOCOGNEHNAMM  MEPEerpy>XatT KUmbl  XA0MKa, AXYTa,
LeNnono3bl, MeWKOBUHbI, NPo6KW. 0 CXeMe C MNOCTOSIHHbLIM Mepepja-
TOYHbIM  YMCNOM  BLINOMHAKT 3axBaTbl AAd  PY/JOHOB Gymarm
(puc. 24, r). PacnpocTpaHeHbl B nopTax TakKXe (PPUKLWOHHbIE 3aXBa-
Tbl PblYaXHOr0 TWMa. PblYaXKHO-MONUCMACTHLIA 3axBaT (puc. 24, o)
3HAUMTENbHOW  CXMMAOWeER CuMbl  MPUMEHAKOT  ANS  NEPerpysku
Kayuyka.

Mo npuBeAeHHbIM CXeMaM BbIMOJIHAT TaKXe pasfiniHble KpaHo-
Bble 3axBaTbl Ans neperpysku 6oyek, SWWMKOB, NWUCTOBOW  CTanu.
3axBaTHble OpraHbl  (DPUKLUMOHHLIX 3axBaTOB — HallMakn — BCTpe-
yaroTca ABYX BWAOB: C 3a3ybpmHamum NM60 MOKPbITbIE Pe3nHON, aepe-
BOM, a/lOMUHWUEM, U UMEIOT BbICOKWI KO3(MDULMNEHT TPeHUs No MoBepx-
HOCTW MOAHMMAeMoro rpysa. baliMaku KpenaT LWapHUPHO WAM KecT-
Ko. LLlapHupHble 60Mee CNOXHbl MO KOHCTPYKUWMW, HO obecrneymBaroT
nydlee npuneraHne K rpysy. LlaHroBble ¥ 3KCLEHTPMKOBbLIE 3axBaTbl
MCMONb3ylT B NOpTax peako.

BakyyMHble 3axBaTHble MPUCNOCOBNEHNS MNPUMEHSOT ANs nepe-
rPY3KM  HEMOPUCTbIX TPY30B C M/OCKOW TrNafgKoil MNOBEPXHOCTbLIO,
Hanpumep 6eTOHHbIX MNAMT, /INCTOBOrO )>Kenesa, PY/JOHOB  GyMmaru.
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Puc. 23. I'py3osaxBaTHble npucnocobseHnsa Ana noAfoHOB U NakeToB
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Puc. 25. KnaccudHkauusi Ipy303aXBaTHHX NpPHCHOCoGMeHHH K BUJIOYHEIM MOrPy3yHKaM.



MpVHUMNMANLHOW OCHOBOM [N CO3[aHWs  BaKyYMHbIX 3aXBaTHbIX
npUcnoco6neHnin  cny>XuT 3PQeKT paspexeHus, CYLWHOCTb KOTOPOro
3aKknovaeTcs B 06pasoBaHMM pasHUUbl [AaBEHUI Ha OMpegeneHHOM
yuyacTke rpysa.

K KkaTeropuu npuTArMBalOWMX 3axXBaTHbIX MPUCNOCOGIEHUI OTHO-
CATCA TPY30MNOALEMHbIE 3MIEKTPOMArHWUTLI, B KOTOPbIX NS YAEpXKaHWs
rpysa MWCMofib30BaH MarHUTHbIA 3((eKT. SNeKTPOMarHWTHbIE 3axXBa-
Tbl, CNOCOGHbIE MNOAHWMATb TFpy3, B HECKOMbKO pa3 MpeBblLUaOLLNii
MacCy MarHuTa, WCMOMb3yWT [AS MEperpysku  YyryHa, NOAKNagok,
wapos, Tpy6, CTa/bHOrO0 fMCTa, COpTameHTa, CAs60B. dnekTpomar-
HWUTbl KPYFIOW WAU MpSAMOYrofibHOW (hopMbl paBoTatdT HA MOCTOSAHHOM
ToKe. [ns npefoTBpalleHUs NafeHUs rpy3a Mpu BHE3arnHOM Mpekpa-
WeHUM NOZauYu 3NEKTPOIHEPTUU KpaHbl CHAaBXEHbl  CTPAXOBOYHbIM
YCTPOCTBOM, KOTOPOE aBTOMATMUYECKM BK/OYAET PE3EPBHOE MNUTaHUE
MarHWTOB OT aKKyMYy/JsTOpHOW 6aTapeu Ha BpPeMs, [JOCTaTOYHOE Af1s
NAaBHOTO OMyCKaHWs rpys3a Ha 3eMJIt0.

py303axBaTHble MNPUCMOCOBEHUS K BW/IOYHBIM MOFpy3ynMKam fe-
nsaTcA Ha ueTbipe Buga (puc. 25). Hambonbluee pacnpoCcTpaHeHUe B
nopTax MOAy4YUIM MeXaHWYeCKMe WU TUApaB/IMYECKNEe 3axXBaTbl, B MEHb-
el CTENEHU — 3NEKTPUYECKME U BAKYYMHbIE.

MpocTeliluMM NpUcnoco6ieHeM SBAAKOTCA fABe BWUAbl [-06pa3HOl
(opMbl NPSMOYrOAbHOrO CEYEHWs, HABELIVBAEMble Ha KapeTKy mno-
rpysunka (puc. 26, a). Ana ypo6cTBa 3axBaTta rpysa  KOHUbl BWJ
3a0CTPEHbI, WMW TMOAXBATbIBAOT LWTYYHbIE TPY3bl, Y/IOXEHHbIE Ha
NoAAOHbI, MPOKMAAKA WM MMeWmMe 3a30pbl, NPeAYyCMOTPEHHbIE AN
BBOJA BUIJI.

MHOroBuUIO4YHOE ycTpoiicTBO (puc. 26, 6), cnyxauiee s cbema
rpysa c rpe6eHYaToro nogAoHa, O6GbIYHO WCMOMb3YIOT B KOMM/IEKTE
CO CTanKmMBaTeneM, KOTOPbIM 0CBOGOXAAET BW/bI MpW YKNaAKe rpysa
B WTabenb 6e3 NpUMeHeHWs pydyHoro Tpypa. CTankusaTelb COCTOWT
U3 BEPTUKA/bHOW pambl, MOABELUEHHOW HA pblyarax ¥ MPSAMOSUMHENHO
nepeMeljatlolyeiics  Brepes W Hasag BAOAb BW Moj BO3LENCTBMEM
LWUITOKOB TUAPOLMAVNHAPOB.

Morpysymkn ¢ MHOTOBWU/IOYHLIM YCTPOWCTBOM W  CTa/KMBATENEM
LWUMPOKO MPUMEHSIOT AN  MEeXaHU3MPOBAHHOW 3arpy3ku TPIOMOB W
KPbITbIX BaroHOB MeLWKOoBbIMWA Tpy3amMu. COBPEMEHHbIE MOFPYy3UYMKU
060pyaylOT TakKXe FUAPaBAMYECKUM YCTPOMUCTBOM, KOTOPOe Mpu Heob6-
XOLMMOCTM MepemMellaeT BWUAbI BMPaBO U B/IEBO.

[ONONHNTENIbHBIMWU ~ MPUCNOCOBMEHUAMN  SIBASAKOTCA  YAJVHUTENN
BUA, KOTOpPble ANA MpPefOTBpalleHUs Crnofi3aHus KpenaT 6Gontamu
(puc. 26,B). YpnuHUTenn NO3BOASIOT MNepemelaTb KpynHora6aput-
HbIA, HO OTHOCWUTENIbHO NIEFKUiA Tpys3.

BepxHue MpuXuMmbl MpefoTBpalaldT pasBan MakeToB WM OTAE/b-
HbIX MECT rpy3a npu TPaHCMOPTMPOBKE Ha BWIaX UAU TMOAAOHAX.
MpWXUMBbI, BbIMOSIHEHHbIE B BUAE NAWUT KPYrA0W WAM MNpsMOYTrO/bHOIA
(hopMbl, WHAPHMPHO HABELIMBAKOT Ha KapeTKy norpysumka (puc. 26, r).

OfHO- U MHOTOWTHLIPEBbIE 3axBaTbl MNPUMEHSAT A/7s NoAXBaTa
rpy3os, wrtabennpyembix 6e3 MNOALOHOB, HO WMEKLMX LEHTPanbHOE
0TBEpPCTME, WM CHOPMUPOBAHHBLIX MaKeETaMU B CTPOM-KOHTEAHEPBI.
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Puc. 26. HaBecHble ycTpoHcTBa K BH-
JIOYHEIM NOTPY3UHKaM

MHOrowWTbIPEBLIM 3aXBaTOM MEpPEerpyXatT TakXe KaTHO-004KOBble
rpysbl, Y/OXXeHHble Ha ob6pasywouwyt. Ona 6onee 3apPeKTUBHOrO WUC-
MOAb30BaHUS LWTHIPU YCTaHaBAMBAKOT Ha KapeTKy C MOomnepeyHbIM me-
pemeuieHvem (puc. 27, a).

C NOMOLWbI MeXaHMYeCKMX PblYaXHO-K/eWweBbiX 3axBaToB Mnepe-
rpy>xatT 604YKOBble rpy3bl. B 3aBucumocTu OT Maccbl OJHOFO MecTa,
rpy3onoAbeMHOCTU MaLUWHbI U YCNoBMIA paboTbl 3axBaTaMu neperpy-
KawT Mo OAHON, ABe WAM 4deTbipe 6oukm (puc. 27,6): 1 — 6ouka
oTuenneHa; 2 — 60uyka 3alenfieHa.

K 3auennswowmm 3axsataM OTHOCATCA 6e36/7104Hble M 6104YHbIE
CTpenbl, HaBeLMBaeMble Ha KapeTKy norpysuumka. OHW npefHa3Haue-
Hbl ANA MNeperpyskyM LWTYYHbIX TPY30B COXHOW KOH(Wrypauuu, na-
KeToB neca, 060pyfOBaHMA W KOHTEiHEPOB MNyTeM 3aLenfieHns ux
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Puc. 27. MexaHn4yeckme npucnoco6seHnss K BUIOYHbIM MOrpy3ymkam

Puc. 28. TmapaBnunyecknme npucnocobseHnsa K BUIOYHBIM MOrpy3ymkam



KPIOKOM, KOTOPbIA MOXET WMEeTb MNOCTOSHHbIA WAW MEepPeMEHHbIA Bbl-
net. Y 6e36/104HbIX CTpen KPHK MepecTaBnslOT BAOMb HUX, a BbiCOTa
nogbeMa KplKa onpejAensieTcs BbICOTOMW MOAbeMa KapeTKu Morpysyu-
Ka. Y OM0YHbIX CTpen KPHK U3MeHSieT CBOe MOJIOXKEHWEe N0 BepTUKa-
NN Ha BENWYMHY, He 3aBUCALLYI0 OT BbICOTbl MOAbeEMa KapeTKMu.

FngpaBnuyeckne rpysosaxBaTHble MNPUCNOCOGMEHUs [AenaTca Ha
60KOBble, pblYaXHO-TOpLUEBbIE W 3advepnbiBatowmne. C MX NOMOLLbIO
neperpy>arT KaTHO-60YKOBbIE, KWMOBble W fWMYHbIE Tpy3bl. BoOKo-
Bble 3axBaTbl COCTOAT W3 creunanbHON KapeTKM CO BCTPOEHHbIMU B
Hell TMAPOLMAUHAPAMMW W HanpaBAAKWMUMK, B KOTOPbIX NepeaBura-
l0TCS MON3YHbl C naockumu (puc. 28, a), ¢urypHoimu (puc. 28,6)
npuKMMamMun. TexHONOrMYecknue BO3IMOXHOCTU MNOrPY3YMKOB 3HAUM-
TeNbHO paclWupAOTCa, Korjga 3axBaTHOe npucnocobsieHne HaBeLWEHO
Ha KapeTKy C MOMepeyHbIM MepemelleHneM U MOBOPOTHbIM YCTPOWCT-
BOM, MO3BONAKOWMM KaHTOBaTb rpy3 W3 BEPTUKaNbHOIO B TFOPU3OH-
Ta/lbHOe MOMIoXeHWe 1 HaobopoT.

PbluaXHO-TOPLIEBbIE 3axBaTbl MpefHasHayeHbl A8 Neperpysku
MeTaf/IMyecknx 604eK B BEPTUKaNLHOM MOMOXEHUW. Bouyka OXBaThbi-
BaeTCs y Topua (UIypHbIMM 3auenamMu U 3alleMAseTcs Kynauykom,
KOTOpPbI TMPUBOAUTCS B ABWXKEHWE TFUAPOLUUAUHIPOM.

3ayepnbliBalWMUMKU MPUCMOCOGNEHMAMIU  MOTPY3YMKOB AN HaBa-
NOYHBIX TPY30B CAYXaT KOBLWM U rpelitepbl. KoBW LWAapPHUPHO Kpe-
MAT Ha BbIHOCHBIX KPOHWTEWHaX KapeTku. [MOBOpPOT €ro Ans 3ayep-
MbiBaHUA W pasrpy3ku, a TakKXe YAepXaHue npu TPaHCNOPTUMPOBKE
ocyuwecTBnaer rugpouunmugp (puc. 29, a).

Ipelihep noABelIMBalOT K CreumanbHOM KOHCONbHOM cTpene. Pac-
KpbITWE W 3aKpbiTUe €ero YentocTeil MPOM3BOAUTCA ABYMS TUAPOLMIVH-
apamu. TMpu nepee3fe MOrpysymka Ha  3HauyuUTe/bHOE PacCTosiHUE
rpeiibep BO M3beXaHWe pacKauyuMBaHUs KPenaT K CTpene PacTaKKONA
(puc. 29, 6).

Ha necHbiX npuyanax MOPTOB NPUMEHAIOT aBTOMOrPYy34YMKU €O
cneymanbHbIMK rpeiiepamun. B oTanume OT 06bIYHBLIX YeOCTU fec-
HbIX Tpeii)epoB BbLIMOMHEHbI B BuUAe Krewein. VMU MOXHO neperpy-
XaTb KaK KpyrnbliA nec, Tak M MakeTbl HEKOTOPbIX NMAOMaTepuasnos
(puc. 29, ).

AnekTpuueckme (MarHuTbl) W BakyyMHble (Npucocbl) Mpucnoco6-
NEHUSA NPUMEHSAIOT PefKo. TeM He MeHee B HEeKOTOPbIX TEXHONOormye-
CKUX mnpoueccax OHWM 3MMPEKTUBHbI, TaK KakK pellatT 3ajavyy Komnm-
NEeKCHOW MexaHu3auuu neperpysoyHbix paboT. Hanpumep, TpaHcnop-
TUPOBKA 4yryHa u3 nofnanyb6HbIX NPOCTPaHCTB CYLOB Ha MpOCBeT
NIOKOB MOrpy3yunKaMu, OCHALLEHHbIMW MarHutTamu, NS nocnegyouei
BbIFPY3KM 3aMeHAeT TSHKENbli (PU3MYECKUA Tpyh MHOrMX pabouyux.

Ocobylo rpynny cocTaBfslOT rpy3o3axBaTHble MPUCNOCO6/EHNSA
ANs neperpyskn 60MblerpysHbiX KoHTeiiHepoB. C034aHO MHOF0 pas-
JMYHBLIX KPaHOBbIX MPUCMOCO6AEHUA — OT MPOCTEAWINX MNOABECOK C
KptoKamu, TPebyrLlMxX pPy4vHOM 3aCTpPOMKM, 4O aBTOMATUYECKMX, Tak
Ha3blBaeMbIX crnpefepoB. CxXeMbl 3acTponKuM nokasaHbl Ha pwuc. 30:
KPIOKOM 3a HWXHMe 60koBble (a) ¥ BepxHue Topuesble (6) QUTUHTYK;
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Pyuc. 29. 3auepnalBaioliHe NPHCHOCOOACHHA K BHJOUHLIM NOTPY3UHKAM

CKOGOIN 3a BEPXHWUI W BEPXHUIA 6GOKOBOM (UTUHIM (B); MNOBOPOTHbLIM
IWITBIKOM 3a BepxHue GUTUHru (r).

MpMeHeHNEe PYYHOI 3aCTPOMKM 3a HMXKHWE WAN BepXHUE (UTUH-
rM uenecoobpasHo nNpuM HeOONbLIOW WHTEHCUMBHOCTM T[Py30BbIX paboT
W manom rpysoobopote. lMpaBunamu 6e3onacHOCTM Tpyfda paspelua-
eTCcs MCMOMb30BaHME TaKMX 3axBaTOB C TrOLOBbIM 06bLEMOM nepepa-
60TKM Ao 1000 KoHTeliHepoonepaumii. Yawe KOHTelHep 3axBaTblBa-
0T 32 BepPXHWE (UTUHIN C MOMOLLbIO MOBOPOTHbLIX LWITHIKOB C (uKca-
Topamu, pacnonaraeMbiMW MO Yyraam >XecTKOW pacrnopHOl  paMbl.
MpuBOA LWITHIKOB Yy HWX OCYLLECTBASETCA MEXaHUMYeCKMMU nepegava-
MW ¢ nona. BosmoxeH 6osnee COBepLUEHHbIA NPUBOL OT LEHTPanbHOrO
aBTOMaTa 4epe3 TPOCOBYH Mepejauvy.

B noptax Cc 60blWIKXM rpy30060pOTOM KOHTEAHEPOB MNPUMEHSIOT
aBTOMaTM4YeCKMe 3axBaTHble npucrnocobneHns. MpuBOL Yy HUX MOXET
OblTb  3M1EKTPUYECKUM, TUAPABAMYECKUM, 3/IEKTPOrMAPaBANYECKUM.
KoHTellHepHble Meperpy)artenu, Kak MnpaBuio, OCHaWalwT cnpegepa-
MW, YNpaBAsieMbIMU AUCTAHUMOHHO OT KHOMOYHOrO NynbTa B KabuHe
mMawmHucTa. Cnpegepbl 060pyAoOBaHbl CBETOBOWM WAW WHOW CUTHANW-
3aumein gna onpeaeneHMs MNOMOXEHWS LWITbIKOBbIX 3aMKOB. 3awuTta
npefoTBpaliaeT Mogbem KOHTeilHepa, €CAM OAWH M3 LWTLIKOBLIX 3aM-
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Puc. 30. Cxembl CTPOMOBKM KOHTEiHEPOB
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KOB He cpaboTan. ABTOMaTU4YeCKMe MPUCNOCO6MEHMS 3axBaTbiBalOT U
OTUEMNSAT KOHTEWHEpbl He3aBMCMMO OT 4ucia spycoB B LWTabene u
6e3 yuyacTua pabouux.

Lna neperpyskn 0ObIYHbIX  XXeNe3HOLOPOXHbIX  KOHTEAHepoB B
nopTax MNPUMEHAIOT YeTbIPEXBETBEBbIeé MOABECKM CO CMeuuanbHbIM
YCTPOCTBOM, MNO3BONSKOWMM aBTOMAaTUYECKM OTLENAATb KPHOKW noc-
Nne YCTaHOBKM KOHTellHepa Ha Tpebyemoe MecTo.

§ 12. NMEPErPY3KA HABA/IOYHbIX W HACBINHbIX
rPy30B

[pelidhepbl NpeacTaBNAKOT CO60M pPblHaXHbIE WAN  PblYaXHO-MONN-
cnacTHble 3axBaTHble MpPUCNOCO6eHUSs aBTOMATUYECKOro [elicTBuA,
Cnyxalyue AN Neperpy3kyM  HaBa/lOYHbIX W HaCbIMHbIX rpy30B. B
nopTax pacnpoCTpaHeHbl HOPManbHble [BYXYENOCTHbIE, [ABYX- U Ye-
ThipeXxKaHaTHble rpeidiepbl M rpeidepbl C 6OMAbLWIKMM PacKpPbITUEM Ye-
noctein (nogrpeb6arouime).

[ByxKaHaTHbIn rpeitichep (puc. 31, a) COCTOUT M3 [BYX YeNtocTei
7, WAPHUPHO COEAMHEHHbIX C HWXHEW 6M104HON 06OMMOIN 6 M npu no-
Mowm TAr / m 5 — c BepxHell 6n04YHOW o6Golimoin 4. [peitichep nopge-
lWIMBaeTC Ha MOAAepXwuBawuieM KaHaTe 3, OAWMH KOHEL, KOTOPOro
3aKpenneH Ha OapabaHe nebeAkn KpaHa, a BTOPOM — Ha BepxHeW
o060oiime. 3amblKalOWMiA KaHaT 2 CAYXWUT AN OTKPbITUS W 3aKpbITUS
yentocTeli rpeiepa. OAWH KOHeL, ero 3aKpenseH Ha BTopoMm 6Gapa-
6aHe nebegkn KpaHa, a Apyrow, ormbas 6noku 060lM, — Ha BepX-
Heli. Ob6a KaHaTa MMeKT OAUHAKOBYH CKOPOCTb.

Pa6ounii umkn rpeliepa BKAKOYaeT creaywolinMe  onepayuu
(puc. 31,6):

OMyCKaHWe TMNOPOXHEro  pacKpbiToro rpeiihepa Ha MaTepuan
(Bupg /) — nopaepxuBarWwMin 1M 3amblKaloWmii  KaHaTbl paboTalT
Ha Ccnyck;

3auyepnbiBaHMe matepuana (Bug //) nNpu CMblKaHWWM 4dentocTen —
3amblKaloWmnii  KaHaT paboTaeT Ha nogbem nNpu ocnabneHHoMm nog-
AepXuBaroLLem;

noabem rpyxeHoro rpeigepa (Bug ///) — 3ambiKalowmin n noa-
JepXuBatowWwmnii KaHaTbl paboTaldT Ha MOABEM;

ONOPOXHEeHUe TrpyxeHoro rpeicepa (Bug IV) nopg pAeicteumem
COOCTBEHHOM CU/bl TSXECTWU YentocTeil, HWXKHen 6no4YHOW 060WMbI Y
rpysa — 3aMblKalOWMiA KaHaT paboTaeT Ha CNyCK, a MOAAepXuBato-
WMiA 3acCTONOpPEH.

PaboTa u4eTbipexkaHaTHOro rpeiiiepa MNPUHLMNMANBHO He OTAu-
yaetca OT paboTbl ABYXKaHaTHOrO.

Moarpeb6atouine rpeliepbl € OGONbWMM  PacKpbITUEM  YentocTel
NPVMEHAIOT MPU 3a4epnbiBaHWM HABaIOYHbIX U HACbIMHbIX [PYy30-3,
nexawmux B nognanybHbIX MNPOCTPaHCTBax TPHOMOB W TBMHAEKOB
(puc. 32, a). B packpbiTOM BMAe OfHA W3 YelOCTel 3aBOAUTCH MOf
nany6y, u rpeiidhep onyckaetca Ha rpys. [pu 3aKpbiTUM 4YenocTw,
6narogaps HanMuMl0 TOPU3OHTaNbHOrO CTArMBAKOWEro MnosmcnacTa,
noarpe6alT rpys U 3aMblKaloTCA Yy KOMUHICa B MpPOCBETE TplOMa.
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Puc. 32. CneunanusmpoBaHHble rpeidepsbl



[pefiepbl MCMONb3YOT ANA MNEPerpyskn yraa, pygbl U pPyAHbIX
KOHLLEHTPATOB, 3€pHA, XMMWYECKUX W MUHEPanbHO-CTPOUTENbHbLIX Tpy-
30B. CyllecTBYHOT TaKxXe Cneuuann3npoBaHHble rpeidepsl, Hanpuvep
pyaHble (puc. 32, 6), NecHble U MHOrQYesntoCTHble. JleCHble rpelidepsbl
(puc. 32, B, T) cnyxaTt Ans MeperpyskyW Kpyraoro neca, a MHOroyve-
NIOCTHbIE — 4yryHa B YyllKax, MeTannonoma, acanbra.

FMABA V. NEPETPY30YHbIE PABOTHI
§ 13. OBWMWE CBE/JEHUSA

Bce paboTbl B 06/11aCTM TEXHOMOrMWM MEPErpy304HbIX onepauuii op-
raHusyet, BO3rf1aBNfeT WU KOHTPONMPYeT TEXHONOrM4YeckKoe nofjpasfe-
NeHue, BXofAlee B COCTaB ynpaBieHWs NopTa:  TEXHOMOrMYeCKuWi
oTaen (B MopTax BHEKATErOPWHLIX WAW NEpPBON  KaTeropuun) wnu
TexHonoruyeckasa rpynna (B noptax BTOPOA W TpeTbell KaTeropwui).
OCHOBHON 3afjayeil TeXHONOrMYECKUX MNOApa3feNneHnin asnseTcd pas-
paboTka UM CUCTeMaTUYeCKOe BHeApeHUe MpPOrpecCUBHON TEXHOOT UMK,
KOMMMAEKCHas MexaHu3auus W aBTOMaTM3auusa MeperpysouHbix pabor,
NoBbILIEHWE MPOU3BOAUTENBLHOCTU U obecneveHue 6esonacHOCTU Tpypaa.

OCHOBHbIMM [OKYMEHTaMU Ha MOrpy3o4yHo-pasrpy3oyHbie paboTsbl
ABNAOTCA: TunoBasa paboyas TexHonoruyeckas kapta (TPTK), onbiT-
Has pabouvasi TexHonoruyeckas kapta (OPTK), MecTHas pabouan
TexHonoruyeckas kKapta (MPTK), BpemeHHas TeXHONOrM4yeckas WH-
cTpykuma (BTWM).

TPTK gBnfetca  OCHOBHbIM  AOKYMEHTOM, perfiaMeHTUpyoLwmum
MpoLecc Mnorpysku-BbIrpy3kn B AAHHOM MOPTY OLHOrO WAWM  TPynnbl
OAHOPOAHbIX B TEXHO/IOTMYECKOM OTHOLWEHUW TpPYy30B MO pPasnuyHbIM
CXeMaM C yKa3aHMeM TEXHWYECKUX CPefiCTB W  OCHOBHbIX TeXHWKO-
aKcnayaTauMoHHbIX nokasateneii. OPTK onpegenseT ONbITHbIA AN
[JAaHHOTO nopTa TEXHONOrMYECKUn npouecc € WCMNOSb30BaHWEM HOBbIX
TEXHUYECKUX CPefCTB, TEXHOMOrMYecKMx CnocoboB M npuemoB pabor.
MPTK pernameHTupyeT Ans AaHHOro nopta TEXHOAOrMYecKUin  npo-
Llecc NorpysKu-BbIrpy3kn Npu OTCYTCTBUWU Ha HUX TUMOBbLIX WAN OMbIT-
HbIX KapT, a TakXe B c/lyyasdXx, Korfa MecTHble YCN0oBUS U 0COOeH-
HOCTW paboTbl NopTa He MO3BONAKT B3ATb 3a OCHOBY TWUMOBOW WM
ONbITHbIA npouecc. BTUI BKAOYaeT TEXHOMOTMKO  MNEPerpyskn  unu
OTAeNbHble onepauuMnm Mpu Hanuyum 060CHOBAHHBLIX OTCTYMNEHWI Bpe-
MEHHOro XapakTepa OT [eiCTBYIOLWEA B NOPTY TeXHONOTMM NM60 HO-
BbIX [N18 MoOpTa rpy30B, MOCTYNalWmMxX 3nU30ANYECKU UM HebonbLin-
MU napTusMmu. B cnydae, korga nepepaboTka AaHHOro rpysa npuo6-
peTaeT cTabunbHblil xapakTtep, BTWI 3aMeHsAeTCs ONbITHON, TMNOBOWA
unan mectHoin PTK.

TexHONorn4Yeckunii NpoLecc Meperpysky rpysa npeacTaBnseT coboii
COBOKYMNHOCTb psfa onepauuit v onpefgenseT XxapakTep W nocnefo-
BAaTENbHOCTb [AENCTBUIA, COBEPLUAEMbIX C TPy30M MpW €ro nepegade c
OfIHOTO BMAA TpaHCNoOpTa Ha APYroi 4epes cknajg WAM MUHYS €ro.
TexHonornuecknii npouecc 6a3npyeTcs Ha WUCMONb30BaHUM oOnpefe-
NEHHbIX  TEXHWYECKUX CpeacTs  (MOALEMHO-TPAHCMOPTHLIX  MalluH,
rpy303axBaTHbIX MPUCMOCO6NEHWIA, CPeACTB  YKPYMHEHUS  TPy30BbIX
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MECT, BCMOMOraTe/fibHOl OCHAacTKM), KOTOpPble NpeAonpefenstoT Heo6-
XOAMMOE YMCNO MOPTOBLIX PabouMX, UX PacCTAHOBKY U MeToAbl paboT
MpW BLIMOMHEHUU TEX WM WHbIX ONepauuii.

TWMOBOI TEXHONOFMYECKWIA npouecc npeAcTaBnseT coGoi onTw-
MasnbHbIli  (4N18 OMpefeneHHbIX YCM0BUA OCYLLECTBIEHUS MEPErpy3ou-
HbiX PaboT) Ha COBPEMEHHOW CTafuM pa3BUTWUA TEXHWYECKUX CPEACTB
MPOLECC BLIMOMHEHNS TPY30BbIX OMepauuidi C OfHWM WM TPYnnoi oa-
HOPOZAHbLIX B TEXHOJOTMYECKOM OTHOLIEHUM TpPY30B, MOMHOCTbIO OCBO-
EHHbIi B NpPakTWKe paGoTbl OAHOTO WM HECKOMbKWX MOPTOB, OCYLULECT-
BSKOLMX MacCOBYK Meperpys3ky aTtoro rpysa. TumoBoi npouecc 6a-
3MpyeTcs Ha MPUMEHEHUU CEPUIAHLIX MEPerpysoyHbIX MalluH, Tpys3o-
3aXBaTHbIX MPUCTIOCOGNEHU A W CPeAcTB YKPYMHEHWs Tpy30BbIX MeCT,
CepuiiHO UM3roTaB/IMBAEMbIX MPOMbILIMEHHBIMW NpeanpuaTuaMu MMo,
nopTamMy UAM CTOPOHHUMU OPraHW3aLUsMu.

OnbITHbIA TEXHOMOFMYECKNIA MpPOLECC OCHOBAH HAa MCMO/b30BaHWM
HOBbIX MalUWH, TPy303axBaTHbIX MPUCNOCOGNEHWNIA, CPEACTB YKPYMHe-
HWUS TPY30BbIX MECT, @ TakXe MpWEMOB paboTbl, TPebyoLmnX IKCny-
aTalMOHHOW NpOBEpKM M 0TPaGOTKM B YCNOBUSX MOPTOB.

TexHONOrMyeckme npoueccbl MOryT COBepPLIaTbCA MO pasHbIM Bapu-
aHTam. BapuaHT paboTbl — 3TO MpeAeNnbHO KpaTKoe 0603HavyeHMe Ha-
npasfeHns MepeMeLleHns rpy3a W ero MecTOMOJSIOKEHWA B Hayane u B
KOHLE TeXHOMOrMYeckn 3aBepLUeHHON yvacTu npouecca NOrpy3Ku-Bbl-
rpysku. Kaxpblii TEeXHONOTMYeCKUid MpoLecc MOXEeT BKAYaTb OAWH
AN HEeCKONbKO BapuaHToB paboT. Hanpumep: Tpiom (npocseT) —
KpaH (pama ¢ 3axBaTamu)—pamna — BaroH  (MOrpys3ynMK C 3axsa-
ToM Y3PC); Tptom (npocBeT) — KpaH (pama C 3axBaTamu)—cKnag.
Takas 3anucb 03HayaeT, YTO B MEPBOM C/y4ae rpys, Haxoaswwuica B
npoceBeTe TPKOMa, Ha 3axBaTHOW pame MNEPEHOCAT KPaHOM Ha pamny,
C KOTOpOi NOrpy34yMKOM, OCHALLEHHbIM YHWBEPCA/bHbIM 3aXBaToOM, 3a-
BO3AT B BaroH. Bo BTOpOM cfyyae rpys C npocBeTa TpOMa TakKXe Bbl-
FPYXalT KPaHOM C HaBELIeHHOW Ha ero KPKK 3axBaTHOW pamoii, HO
nofalT Ha cknag. Mo kKaxaomy BapuaHTy paboT rpys nepemeLiaroT
npu NOMOLWM MeXaHW3MPOBAaHHOW NUHWW, NpeAcTaBnsoWeil coboil on-
pefeneHHy0 KOMMOHOBKY MNEPerpy3ouHbiX MalluH, T[py303axBaTHbIX
npMcnoco6neHnin n cpefiCcTB YKPYMHEHUSA TPY30BbIX MECT.

TexHOMorMyeckas cxema SB/SIETCS YaCTHbIM TEXHONOTMYECKUM pe-
LEHMEeM BapuaHTa Meperpysku rpysa OAHOW MEeXaHW3NPOBaHHOW fun-
HWell 1 onpedenseT cocTaB ¥ MOCAEeL0BATENbHOCTb Onepaunii AaHHOI
yacTM TEXHOMOTMYECKOro Mpouecca, a TaKXe TWMbl MalluH, rpy3o03a-
XBaTHbIX MPUCNOCOGNEHUIA U CPefCcTB YKPYMHEHUS TPY30BbIX MECT, MC-
Nofib3yemMbIX MPU BbIMOAHEHUN KaXAON TEXHOJOTMYECKOW onepauum.
TexHOMoruyeckass CXema XapakTepu3yeTcsi TEXHUKO-3KCMyaTalyuoH-
HbIMMU MOKa3aTeNssMu: KOJMYECTBOM M PAacCTAaHOBKON NOpTOBbIX pabo-
UMX W TEXHWYECKUX CPeACTB, MPOM3BOAMTENBHOCTBIO MEXaHWU3NPOBaH-
HOW NIMHWKU, YPOBHEM KOMMJIEKCHOW MeXxaHu3auuw.

TexHONMorMueckas ornepauus XapakTepusyeT COBepLUAeMble C Tpy-
30M felicTBusA (3axBaT, MepeMelleHMe, YKNagKy M T. M.), KOTOpble B
COBOKYMHOCTW 06eCneyYnBaldT  M3MEHEHWE  MECTOMOJIOKEHUS  Tpys3a.
Pa3nuualoT CygOBYI, BarOHHYH, KOPAOHHYI, BHYTPUMOPTOBYIO,
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TPAaHCMOPTHYI, MepeAaToyHyl, aBTOTPAHCMOPTHYH, CKMNAACKYH W
Apyrue TeXHONMOTUYECKME OMepauum.

CypoBas onepauus — nepeMelyeHne n yknagka (pasbopka) rpy-
3a B TpHOMax CyfoB unu Ha nany6e. BaroHHas onepauus — nepeme-
LleHMe W yKfiajKa rpy3a BHYTPM Ky30Ba BaroHa, NOjyBaroHa Wu Ha
nnatgpopme. KopfoHHas omepayus — TepeMelleHne rpysa U3 cyfHa
Ha npuyan, Ha ApPYrve BUAbl TPAHCMOPTHLIX CPEACTB WM HEMOCpPej-
CTBEHHO Ha CKfaj U 06paTHO. BHyTpunopToBas TpaHCMOPTHas onepa-
UM — nepeMeLleHne rpy3a Mexay pabouuMu MecTamu BbIMOSHEHWUS
rpy3oBbIXx pa6oT (Mpuyasom, BaroHOM, CKafoM) B fAaHHOW TexHoso-
TMYEeCKOW NUHWU, BBIMOMHSEMAs CPeACTBAMU BHYTPUMOPTOBOrO TpaHC-
nopTa —se MOrpy3yYnkammu, Taradamu ¢ ponsi-Tpeiisiepamu, aBTOMalIVHa-
MU, TpakTopamu c npuuenamu. MepegaToyHas onepauus sBAseTcs
MPOMeXyTOUHOW ANs nepefayn rpysa C OfLHOW NOABEMHO-TPAHCMOPT-
HOM MaWwWHbl Ha gpyryto. OHa OCYLECTBASETCH Ha CTbike APYrux ore-
pauuii. ABTOTpaHCNOPTHas onepauus — MepemMelieHne U yKiajka
rpysa B Ky30Be TPaHCMOPTHbIX cpeAcTB. Cknagckas onepayus — yk-
najka rpysa Ha cknage.

B cocTaBe cyfoBOii, BarOHHOW, CKMafCKOM U aBTOTPAHCMOPTHOW
onepayuii MOTYT BbIMOAHATLCA TakXe paboTbl MO KPenjeHW U cena-
pMpOBaHUIO Tpy30B. Kaxxjas onepaums COCTOMT M3 HECKOMbKWUX 3fe-
MeHTOB. Hanpumep, TplOMHas onepauus NpW BbITPY3Ke LWTYYHOrO
rpysa cocToMT M3 nojaynm ero M3 noanany6HOro MpocTpaHcTBa, 3a-
CTPOiKM MecCTa Ha MpOCBETE 3axBaTHbBIMU NPUCMNOCOBAEHWAMMU U MNe-
peHoca KpaHOM Ha npuuyan. KopAoHHas onepauus COCTOUT U3 yKnag-
KU rpy3a Ha aBTOMAalUWHY, OTLEMKW 3axBaTOB, MEpeHoca pambl C Mo-
POXHUMMK 3axBaTaMu B TPKOM, OTKPbITUS U 3aKpbiTUA 6GOPTOB aBTOMa-
WKHbI, NPU HEO6XOAMMOCTU — KPENjeHWs rpy3a B Ky3oBe. YeM MeHb-
e 3/1EMEHTOB B OJHOM OMepauuMnM U 4YeM MeHblUEe onepauuii B TeXHO-
NOTMYecKOM Mpoliecce, TeM OH 3(geKTUBHee, TaK KakK ANf ero Bbl-
MofHeHNs TpebyeTcsl MeHblle MalWUH U paboumx. [JocTuraeTcs 3To
MyTeM COBEPLUEHCTBOBAHWUSA TEXHOMIOTMYECKOr0 NpoLecca, BHeApeHUs
nMpsIMOro BapuaHTa.

TexHonornyeckue onepayum fAenaTcs Ha OCHOBHble U BCMOMOra-
TenbHble. K OCHOBHbIM OTHOCATCA OMepauuMyW NO 3axBaTy rpysa, ero
MepeMeLlleHN0 U YKNajKe, K BCMOMOraTeflbHbIM — OTKpbITUME M 3a-
KpbITE NHOKOB CYAOB, ABEpeil M HOYKOB BaroHOB, MepeBecka U Tapu-
pOBaHWe rpys3oB, NonpaBKa OTAe/bHbIX MeCT B LTabene, o6cnyxuBa-
HWe MHEeBMaTUYeCKMX Tpy6ONpoBOLOB.

Morpy3o4yHo-pasrpy3ouHble paboTbl B MopTax MpPOW3BOAAT TOJb-
KO B COOTBETCTBMM C TEXHOJIOTMYECKUMMN KapTamMu U BPEMEHHbLIMU Tex-
HOMOTMYECKUMU  WHCTPYKLUMAMU, YTBEPXAEHHBIMU HayanbHUKOM nopra.

PTK cofepXuT OCHOBHble CBefleHWs O rpy3e, ero CBOWCTBax, mac-
ce M pasmepax MecTa WAM nakeTta, 4N HaBa/NO4YHbIX FPy30B — 06bEM-
HOM n ypenbHon maccax. B PTK npuBogutca KpaTKoe, HO UCYepnbl-
BalOllee oOnMucaHWe TEXHONOTMYECKOro npouecca Neperpysku rpysa no
BCEM TMPUMeEHAeMbIM B MOPTY BapuaHTam, rpaduyeckum unsobpaxaetcs
TEXHO/MIOTMYECKAA CXeMa Meperpysku, OcCBelarTcd npuembl U MeTo-
bl paboT. B KapTax TakXe MpPUBOAATCA, OMUCHLIBAIOTCA W WMOCTPU-
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pytoTca cnocobbl 3aCTPONKM rpysa W CXembl (DOPMUPOBaAHUA WU .pac-
(hopmupoBaHna wTabeneil Ha cknajax W B TPHOMax CyAoB, Crocoobl
pasrpys3kum W MOrpys3ku BaroHOB, aBTOMALUWH, TPWLENOB W Tpeinepos.
OnwucaHne paeTcs nocCnefoBaTenbHO N0 onepauyuam. B oTAenbHoOi
Tabnuue nNpuMBOAATCA HAaUMEHOBAHME W UYUC/IO0 TEXHUYECKUX CpPeAcTs,
Heo6X0AUMBIX ANA KaXAOW W3 -OMUCbIBAEMbIX CXeM: MOAbEMHO-TpaHC-
MOPTHbLIX MalUWH, rpy303axBaTHbIX W BCMOMOraTe/bHbIX npucnocobne-
HWi, MHBeHTaps, Takenaxa. KapTa cogepXuT U TexXHWKO-3Kcnayarta-
LMOHHbIE MOKasaTenn, oTpaxawoLlime 4YMUCN0 U PaccTaHOBKY [OKepoB-
MeXaHu3aTopoB, MPOU3BOAUTENbHOCTb MEXaHU3WPOBAHHON AWHUU W Ap.
B 3aknounTenbHOM 4vactu u3noxeHol Ocobble TpeboBaHWsA, creyugpu-
yeckue [LNA [aHHOrO rpysa M He Halwejlwune OTPaXeHWsa B OMUCAHUU
TEXHOMOrMYECKOro npouecca, OTAe/bHbIE TMON0XEHUs npasun 6e3o-
nacHoctn Ttpyga, npasun MOMOI n gpyrux HOPMaTUBHbLIX [LOKYMEH-
TOB. TexHonormyeckue KapTbl nepennetalT B «ANbOGOMbI TEXHO/O-
rmyeckux kapTt nopta». MomMumo HuX, ANbGOM COAEPXWUT  CrnpaBouY-
Hble CBEfEHWA: XapaKTepUCTUKW OCHOBHbLIX TUMOB cygos MM® wu nog-
BMXXHOTO COCTaBa, TWUMbl W OCHOBHble TeXHWYECKWE AaHHble MO4bLEMHO-
TPAHCMOPTHbLIX MalUWH, MepeyeHb W XapakKTEePUCTUKY Tpy303axBaTHbIX
npucnocobneHnii. HeoTbemnemoli u4acTblo Anbboma nAsnsetca WHCT-
pykuus no 6esonacHocTu Tpygda. Anbb6OMbl MMeOTCH BO BCEX MOApas3-
JeneHnAxX nopTa, CBA3AHHbIX C OpraHu3auueil neperpysoyHoro npo-
Liecca.

Co6nofieHNe TEXHONIOTUYECKOW AWNCUMNANHBI  SBASETCS  3a/10TOM
ycrnewHoin o6paboTKU CyA0B W BaroHOB, CUCTEMATUYECKOTO MepeBbl-
MOMIHEHUSI CMEHHbIX KOMI/IEKCHbIX HOPM BblipaboTku, pa6oThbl 6e3 6pa-
Ka M TpaBM. TexHONOruMyeckas AUCLUUMNAMHA 06s3aTenbHa AN Kax-
[Or0 y4yacTHMKA Meperpy3oyHoro npouecca. HapywuTenn npueieka:
I0TCA K AMCUUMIUHAPHOW U MaTepuanbHOW OTBETCTBEHHOCTMW.

§ 14. MEPErFPY3KA OBOPYAOBAHWA, METAJITOKOHCTPYKLMNA,
TAXENOBECOB W KONECHOW TEXHUKN

3a nocnefHve rofbl B MopTax pe3Ko BO3POC rPy30noToK o6opy-
JOBaHWA, METan0KOHCTPYKUNIA, TSXKENOBECHbIX [pPy30B, aBTOMALLWH,
CENbCKOXO3ANCTBEHHOW W [JOPOXHO-CTPOUTENbHON TeEXHWKU. B 3aBu-
CMMOCTWM OT YC/MIOBUIA TOProBbIX KOHTPAKTOB, TPeGOBaHWII COXpaHHOW
NnepeBo3KNM U rabaputa rpysbl MOCTaBAAT YMNaKOBaHHbIMU B SAWMUKU,
KNeTKU, C 3alWMToi OTAeNbHbIX MecT M HeynakoBaHHbIMW. Macca T8-
Xenosecos gocturaet 250—500 1. py3bl mocTynawT B MOPTbl B NO-
nyBaroHax, Ha nnatopmax, cuenax M3 HECKONbKMX nnatgopm, TpaH-
crnopTepax. JlerkoBble HeynakoBaHHble aBTOMOOUAM MpuUOLIBAIOT uYa
crneumnanbHbIX ABYXbAPYCHbIX naat@opmax nAnMb60 B 3KCNEpUMEHTalb-
HbIX KPbITbIX BaroHax C BbIABMXXHON nnatdopmoi. VIMNopTHbIe rpy3bl

npubbLIBAlOT B TpOMax M Ha nany6e yHMBepCasbHbIX W Creuuannsun-
POBaHHbIX CyZdoB.

OCHOBHbIMW Tpy303axBaTHbIMU NPUCMNOCOGNEHUAMU ANs Neperpys-
K 060pyA0BaHUs, METa/NOKOHCTPYKUMUIA W TEXENOBECOB SBAAOTCS
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Puc. 33. PacnopHblie pambl

CTa/lbHble CTPOMbl Pa3/IMYHON ANWHBI U TPY30MOABEMHOCTU. B uenax
nNpefoxpaHeHUs rpy3oB WAM  Tapbl OT MOBPEeXAeHUs npu ob6xBaTe
WX CTpoMamu pacrnpocTpaHeHbl pacnopHble 6afkuM W pambl NPSAMO-
yronoHoii (puc. 33, a) u TpaneyunesuaHoin (puc. 33, 6) ¢Gopmbl.
Mepen BbLITPY3KOW rpy3a W3 BaroHOB AOKepbl-MexaHW3aTopbl pas-
pe3atoT HOXHULAMMW MPOBOJSIOYHbIE PaCTSHKKM, YAANAT C MOMOLbH
NOMOB YMOPHbIe W pacnopHble Opycbsi, KAUHbA W ApYyrue AepeBsHHbIE
fJeTann KpenieHus, CHUMalT AepeBsHHbIE CTOWKM U fpu Heobxoau-
MOCTW OTKpbIBalOT 60pTa nnatpopm. Becb KpenexHblii matepuan oT-
HOCAT Ha CKnaj Mo YyKasaHW pykoBoauTens paboT. HekoTopble rpy-
3bl 3aKpenneHbl Ha -MOABWMXXHOM COCTaBe cCheuuasbHbIMU — MeTanau-
YeCKMMM yMnopamu, KpOHLWTEeNHaMKW, cTalbHbIMM nonocamu. Packpen-
nAeT UX NO 3asBKe pPYKOBOAUTEeNs paboT cneymanncT-ra3opesuyuk.
Ona BbIrpy3kn 060pyAOBaHUS, MeTaNOKOHCTPYKUWIA W TsHKeno-
BECOB AOKepbl 3aBOAAT CTPONbl MOA Fpy3bl B COOTBETCTBUM C YyKa3aH-
HbIMW Ha HWX MecTamu 3acTpoiiku. B oTAenbHbIX CAyvasx 3aBofbl-
MOCTaBLWMUKMA NpegycmMaTpuBalOT Ha TFpy3ax YCTaHOBKY PbIMOB WK
MPOYLWWH, 33 KOTOpble KPensaT TaKenaXHble CKOObl, COeAWHEHHblE CO
cTponamun. BepTukanb OT KplKa, Ha KOTOPbIA HaBeLleHbl [PY30Bble
CTpOMbl, AO/KHA MNPOXOAUTb Yepe3 LEHTP THXKECTW, PacrnofioXeHue
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KOTOPOro yKa3aHO Ha KaX[OM MecTe. Yron Mexfy BETBAMMW He [0/-
XeH npeBblwate 90°. Bo u3bexaHue caBura CTPOMOB, MX CXaTusd Ha
OCTPbIX Yyraax Mofg CTPOMbl MOAKNaAblBalOT 6pycbA WAM MNETeHble
MaTbl. [pu 3acTponke rpysa LUMAWHAPWYECKON (OpMbI WA C rnag-
KUM OCHOBaHWEM MPUMEHAIT [AOMNOAHUTE/bHbIE CTPOMbl, KOTOpPbIE
YAEPXMUBAIOT OCHOBHble OT cABWra K LeHTpy. [na 3TOoi Xe uenn uc-
nonb3yHT 3aCTPOIKY «B yfaB» B ABa 06XxBaTa.

Ecnn macca MecTa npeBbIllaeT rpy3onogbemMHOCTb  KpaHa, fo-
nyckaetcs crnapeHHas paboTa [ABYX MOPTafbHbIX WM NNaByyYMx Kpa-
HoB. CnapeHHas paboTa, Kak npaBuno, [O/MKHA MNPOU3BOAUTLCA C
NnpYMeHeHWeM cneunanbHblX 6GanaHCMpoB A/1A pacnpefefieHns Harpys-
Kn. B BMAe MUCKIKOYeHWUA [OMyCcKaeTcs crnapeHHas paboTta kpaHoB 06e3
6anaHcupa npu YCnoBMWM MNPUHATUA Hafgfexawux Mep ANA NpaBuUib-
HOro pacnpefeneHuns Harpyskum mexgy Humu. B aTux cnyvasax pabota
nNpou3BOANUTCA Mof HabnlofeHWeM 3aMHavanbHWKa paiioHa no mexa-
HM3aLMKn, CTapllero WHXeHepa KpaHOBOMW TFpynnbl WAW MNpPeACTaBUTENS
oTAena MexaHusauum nopta. CnapeHHas paboTa KpaHOB BbIMOJHAET-
CA NOf HEenocpefiCTBEHHbIM PYKOBOACTBOM CMEHHOrO WHXeHepa (Me-
XaHWKa) unuM cTaplero (rpynnoBoro) uHXeHepa (MexaHuka). CMeH-
Hbli WMHXeHep (MexaHWK) /MYHO NPOBEPSAEeT COCTOSHWE KpaHoB, Mpo-
BOAWUT WHCTPYKTAX KPaHOBLWKOB W fJaeT paspeweHne Ha paborty.
3a npaBWnbHYIO CTPOMOBKY rpy3a BO BCEX CAy4yaax CcnapeHHoi pabo-
Tbl OTBeYaeT MPoOU3BOAMTENb paboT.

3HauMTeNbHbIA 3(MGEKT NpU neperpyske rpysoB B AlMKax [o-
cTUraeTcs MNPUMEHEHMEM aBTOMATUYECKUX 3axBaToOB.

TAXenoBecHble U AJMHHOMEpPHbIE TPY3bl YKAagblBalOT Ha OpycKu
pasmepom He MeHee 100x100 mm. Ywucno mx B 3aBUCMMOCTU OT ra-
6apuTa, Maccbl MecTa, [ONYCKaeMblX Harpys3oK onpefensercs pyko-
BoamuTenem pabor.

Meperpysky aBTOMallWH, AOPOXHO-CTPOUTENbHOW TEXHWKU W Ceflb-
CKOXO3AIMCTBEHHbIX MalluH MPOM3BOAAT B OCHOBHOM NpWM MOMOLLK
3aXBaToB, HaBELIMBAEMbIX Ha pacMopHble pambl. [py30Bble aBTOMa-
wuHbl A3, 3V, MA3, aBTOKpaHbl BbITPY>XawT ¢ naaTthopMm nop-
Ta/lbHbIM KpPaHOM C Trpy303axBaTHbIM MNPUCNOCO6/EHNEM, COCTOALWMUM
M3 YHWBepCaNbHOW TpameyweBUAHOW pambl, K 60/blLEMY OCHOBaHWIO
KOTOpOW nofjBelleHa Ha cTponax 6anka, a K MeHbLUEMY — CMEHHbIe
(B 3aBMCMMOCTM OT MapKu MalluHbl) (UrypHble 3auensl. Mocne 06-
pe3Kn MPOBOMIOYHLIX YBA3OK W PaCTAXKEK, YAANeHWs YNopHbiXx 6pyc-
KOB W KNWHbeB 6anky nofABOAAT NOL pamMy aBTOMALUUHbI, a 3auenbl
HafZleBatoT Ha 6ydep s— npy3 NOATOTOBMIEH K CHATWUIO C BaroHa.

ABTOOYCbl BCEX MapOK BbITPYXalT Tpy303axBaTHbIM NPUCNOCO6-
NeHWEeM, COCTOAWMUM W3 NPSAMOYrO/bHOM pacnopHoil paMbl C MNOjBe-
lUEHHbIMW K Heili no yrnam 4YeTblpbMs 3axBaTaMu fns Konec (puc.
34, a). 3axBaT COCTOMT M3 [ABYX LUAPHMPHO COYJIEHEHHbIX nan, ofHa
M3 KOTOPbIX WMMEEeT ymop ANs COXPaHeHWs 3afaHHOr0 MOMOXEHUS.
PackpbiTue nan peryaMpyeTtcs Lenoukoil. PacnopHas pama C 3axBa-
TaMu MOABOAWUTCS K aBTOBYyCY, W [OKepbl HajeBalT 3axBaTbl HAa €ro
Koneca.
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Puc. 34. Meperpy3ka aBTOMAalUNH U CE/IbCKOXO3SAACTBEHHOW TEXHUKU

AHANOTNYHbIMA KPAHOBbLIMW KOMECHLIMU 3axBaTaMu, HO HeCKOJNIbKO
OTIMYHbIMW NO KOHCTPYKUWW, NEPerpyxakwT nerkoBble aBTOMaLUWHbI
BCEX Mapok (puc. 34, 6).

Ona neperpysku TpakTopoB U 6ynbA03epOB Ha TFYCEHUYHOM XOAy
MCMOMb3YIOT PacrnopHble pambl C MOABELIEHHbIMA K HUM YETbIpbM$
cneumanbHbIMKM KPHOKOBbIMK 3axBaTamu (puc. 34, B). Kpioku nogsogat
No4 pamy TeNeXKU FYyCEHUYHOro xofa M (MKCUPYIOT CTOMopamu.

Mpu 6GONbLWKMX MOTOKAaxX NErkoBbIX MaWMWH B MopTax CO34alT Cre-
LUMann3MpoBaHHble KOMMAEKChI, BKAOYAOLWMe Npuyanbl, CKnagbl, nop-
TalbHble KpaHbl, ABYXbAPYCHble 3cTakajbl CO Cbe3famMu, PEMOHTHbIe
6asbl. [Nns BbIFPY3KM >XeNe3HOAOPOXHbIA COCTaB MOAAT K acTakage,
Mo KOTOPOW aBTOMALUWHbLI CBOMM XO[OM Cbe3xalT Ha cknag. Ans
Meperpyskun aBTOMAlUMH «MOCKBUU» U «XKUTYAW» Ha Cheunannsnpo-
BaHHbIX KOMM/EKCax MOpPTa/fibHbIMU KpaHamu MPUMEHAIOT 3axBaTbl

obneryeHHoro Tuna c¢ 3auenom B MeCTaxX Ana nogaoMKpaduBaHUA
MallUHbI.

Ons XpaHeHud KONECHON TeXHUKM BblAeNAKT CheynanbHbie ac-
(*)aﬂbTVIpOBaHHbIe nnn 6eTOHVIpOBaHHbIe nnowanwn, pPacnooXXeHHble
BAoaan OT MECT nepepa60TK|/| nblAWMX Trpysose M BMelWlalOWKne He
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MeHee 400—500 eauHuy. K MecTy cknagupoBaHUs MalUHbl GyKcupy-
I0T TArauu, TPaKTOpbl, aBTOMALUWHbI. JIerKoBble MaluWHbl :60bLUEN
4acTblo NPUe3XatT Ha CKfiaj CBOMM XOAOM.

C TbINOBbLIX CKNafoB o6opyfoBaHWe, METaNNOKOHCTPYKUUKU, TaXe-
NOBECHI U KOJIECHYIO TEXHWKY [OCTABAAKT Ha Mpuyan Taradyamu, Tpak-
Topamu, aBTOMallMHamu, padoTalwWMUMU B KOMNNEKTE C npuuenamu
n Tpeinepamu.

Hanbonee TaXenble rpy3bl, XpaHAWMeECs B MNPUKOPAOHHON 30HE,
nojalT K CyfHY C MOPCKOA CTOpPOHbl HA MOHTOHAaxX MNAaBKpPaHOB W
nnawkoyTax. Ana norpysky Ha cyga WCNONb3YOT MopTajibHble W nNna-
ByuMe KpaHbl C TEMM XKe rpy303axBaTHbIMU MPUCMOCOBEHUAMU, UTO
N NpU BbIrpy3Ke BaroHOB.

B nognany6Hoe npoCcTpaHCTBO TPOMOB W TBUHAEKOB o06opynoBa-
HVe, METaNNOKOHCTPYKUMN W TSAXKE/NIOBECHbIE TPYy3bl TPaHCNOPTUPYIOT
C rnpocsBeTa norpysymkamu rpysonogbemHoctbto 15—10 1. Ana yk-
Nnafiku HeKOTOpbIX [A/MHHOMEPHbLIX TPY30B YCMELWHO MPUMEHAIT cna-
PEHHYI0 paboTy MOrpy3YMKoB C OAMHAKOBBLIMW TEXHUYECKUMM Xapak-
Tepuctukamu. Ecnm ke ucnosb3oBaHWe MNOrpy3YMKOB HEBO3MOXHO, B
nognany6Hoe NPOCTPAHCTBO rpy3bl 3aTArMBalOT CyLOBbIMU nebefkamu
M NpuYanbHbIMKW KpaHamy 4epe3 cucTeMy KaHudac-610KkoB. [na 3Toi
Xe Lenn WHOorja WCnonb3yrT MnepeHocHble nebefku, KOTOpble YycTa-
HaB/MMBAKOT U 3aKpennawT Ha nanybe cyaHa. PekomeHpyeTtca 3aTa-
rmBaTb rpy3bl Maccoii He 6Gonee 8 T. bonee TsXKenble rpy3bl pasme-
WatT Ha NpocsBeTe NKa W nany6e cypos. Mpu 3arpys3ke TBUHAEKOB
M nanybbl Cy[OB Y4YWUTbIBAKOT [ONYCTUMbIE Harpysku BO u3bexaHue
npocagkun nany6bl. ANA yMmeHblueHWs AaBieHW MOA rpy30Bble MecTa
yCTaHaBNNBaKT LOCKU, BpycbsA, KUNbBNOKW, ONOPHbIE PaMbl.

TexHWKY Ha KONIeCHOM XoJy Trpy3fT Ha YHuMBepcasbHble U che-
unanu3nmposaHHble cyfa. B nognanybHble MNpoOCTpPaHCTBA TPHOMOB U
TBUHLEKOB YHUBEPCANbHbIX CYLOB NEerknme  MallWMHbl 3aKaTblBalOT C
npoceeta BPY4YHYlO, 60/ee TAXKENble e— LWKEHTeNAMN nebefok wunu
KpaHaMmy 4epe3 KaHugac-6/10KM. B uUenax ny4ywero MCNonb30BaHUA
rPy30BMECTUMOCTU M TPy30MNOLLEMHOCTM  CYLOB MHOrga B Ky30Bax
60nbWNX MalMH pasMewanT manorabapuTHble MaluHbl. KonecHyto
TEXHUKY pa3MellaroT TakxXe Ha nanybe u NOKax CyfoB C YYeTOM foO-
NYyCTUMbIX Harpysok.

Ha cypax C¢ ropm3oHTanbHOM norpyskoin (ponkepax) nNepeBO3ST B
OCHOBHOM TpYy30Bble, /IerKOBble MallWHbl W TPakTopbl. JIerkosble Mma-
WWHbl 06bIYHO BBE3IXKAIT Yepe3 KOPMOBYIO annapenb CBOMM XOAOM
Ha HWKHIOK 1 rNaBHylo nanybbl. 3aTem 3arpyxatT BEPXHIOW nanyoy.
Ona yckopeHus paboT MaWwWHbl NOAAlOT HAa BEPXHIO Nanyby Takxe
noptanbHbIM KpaHOM. [locne  3TOro 3arpyXarlT MNOABECHYHO nanyoy
(kapfek) u B MOCNeAHIO0 oYepefb — BHYTPEHHIOW annapesb U ocTas-
lwmnecsd CBOGOAHLIMM OTAEeNbHbIE MNOWAAN.

py30Bble MalWHbLI W TPakTOpbl MOrPyXalwT B TaKOM e nopsa-
Ke C NOMOLLbl TAraved mam ceoum xofom. Kaxayw MmawuHy, norpy-
XXEHHYI0 Ha CYAHO, 3aTOPMaXKMBatT.

Mocne nNOrpyskn TAXKENOBECHbIE TPYy3bl U KOJIECHYHO TeEXHWKY 3a-
KpennawT ANna obecneyeHWs HeMnofBMXKHOCTM BO Bpems Kauyku. B Ka-
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uecTBe KPEMEXHbIX MaTepuasoB YnoTpebAstT cTafbHOW Tpoc, npo-
BOJIOKY, [E€peBsiHHble 6pycbs, KAUHbSA, AOCKW. [pOBOMOKOW paspelua-
eTCA KPenuTb TPy3bl TOAbKO B TPOME WAU TBUHAEKE W, KaK WCKO-
ueHue, Ha nany6e. Mpyu KpenneHWM rpysa pacTsHKKaMW OAWH KOHel,
Tpoca KpensT 3a yKas3aHHble Ha rpy30BbIX MECTax TOYKW, a Apyroi —e
yepe3 Ta/spen 3a pbiM WAM APYFYH TOYKY KpenjeHus Ha cyfaHe. O6a
KOHLA 3aKpennstoT 3axumamu (No fgBa Ha KaXAblii), a cnabuHy Tpo-
ca BblGMpaloT Tanpenom. HeKoTopble Tpy3bl KpenaT mnoscom. Mpw
3TOM Tpoc nnbo 06BOAAT BOKPYr - rpy3a, nub0 NponyckaloT uepes
rpy3s B MecTax KpenieHus. B 06oMx clydyasx KOHUbl Tpoca 3aBOAAT B
ckoGbl TaspenoB, MpeABapuUTENbHO 3aKpemaeHHbIX 3a pbiMbl. Konec-
Has TexHWKa, KPOMEe TPOCOBOTO KPEenjeHus, AOMNOJHUTENLHO YAep-
XWUBAETCA [EePeBAHHbIMU K/MHbAMMW, YCTaHaBAMBAEMbIMU -MOJ KaXAoe
KO/ECO N1 CKPEMNNIeHHbIMU MeXAy co60ii niaBKamu.

Ha pwuc. 35 nokasaHbl Tanpen (@), TakenaxHble ckobbl (6) u 3a-
Xum (6) Ana KpenneHWs KOHLOB Tpoca.

Ha cygax C ropv3oHTalbHON MOrpy3KO KOMECHYK TEXHUKY Kpe-
MAT B TPY30BbIX MOMELLEHMAX LWITATHLIMU LENsSMW U pPblYaXHbIMU NpU-
cnocobneHmamn. Mpu  HefocTaTKe  WTATHbIX KPEMeXHbIX YCTPOACTB
rpy3oBble MecTa [OMNOSIHATENIbHO YKPEMNAAKT CTanbHbIM TPOCOM 06bIY-
HbIM CMOCOOOM.

VimnopTHoe o06opygoBaHWe, MeTalNIOKOHCTPYKUUN W TAXKENOBECHbIE
rpy3bl MOCTynawT B MOPThbl Ha Cydax MOrPY>XeHHbIMW B TPHOMbI, TBWH-
JeKM n Ha nanyb6y. KonecHas TexHWKa MpubbiBaeT B He3HAYUTENIbHbIX
obbemax. BbIrpyXalT 3TW rpy3bl NOpTalbHbIMU W MNAaBYYUMKU Kpa-
HamMW, OCHALleHHbIMW TEMU e Tpy303axBaTHbIMW MPUCMOCOGAEHUAMM,
yto ¥ npu norpyske. [lpu Heo6XOAUMOCTM WCMOMb3YIOT METOA cna-
peHHOi paboTbl. M3 nognanybGHbIX MPOCTPaHCTB rpPy3bl MepemeuialoT
Ha MPOCBET MOrpy34yMkaMyu W BbITATMBAKOT CyAoOBbIMW nebegkamu wumu

aj

Puc. 35. [leTanu Ans TPOCOBOro KpenseHus rpysa
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KpaHamu. WMnopTHble rpy3bl B OCHOBHOM  BbIFPYXAaKT Ha CKNajbl
(MpUKOpLOHHbIE W ThHINOBbIE), TaK KakK pasrpyska CyfHa Henocpeact-
BEHHO B BaroHbl TpebyeT 3HA4YWTE/bHOr0 BPEMEHW Ha MOArOTOBUTENb-
Hble W 3aknlouuTensHble paboTel. Co cknafjoB 0b60opyfoBaHuWe, MeTan-
NOKOHCTPYKLMM U TSHKENOBECHble Tpy3bl OTIPYXalwT Ha nnatdopmbl
M nonyBaroHbl. [1OrpyXXeHHbIA Ha OTKPbITbIA MOABMXHON COCTaB rpys
C YYeTOM YMaKOBKM W KpPenneHWs [O/MKeH ObiTb pa3MelleH B npeje-
nax yCTaHOBMEHHOro rabaputa norpysku. HerabapuTHble rpysbl OT-
rpy>xawT Mo creymanbHO pas3paboTaHHbIM 4YepTexam Ha YyKasaHHble
B HUX TUMbI X€1e3HOAOPOXHbIX BaroHOB.

Mpn neperpyske 060pyAoOBaHNUS, MeTaN/OKOHCTPYKLMWA, TaxXeno-
BECHbIX TPYy30B W KOJIECHOW TEXHWKM [OKepam-MexaHu3aTopam Heob-
XO4MMO 3HaTb npaBuia 6e3onacHOCTM Tpyjda M CTpOro ux cob-
noaath.

Mpn NoAHATAM Tpy3a C MOMOLLbI ABYX CTPOMOB MOC/AELHWE A0/XK-
Hbl ObITb, -KaK MpaBWMI0, OAMHAKOBON AAUHLI. [Ns 0CBOOOXKAEHMSA CTpO-
noB rpys3 crefyeT ycTaHaBAMBaTb YCTOMYMBO Ha NpokKnagku. 3anpe-
aeTca BblJepruBaTb 3axaTbllii cTpon. He paspeliaetcs nogbem MecCT,
3aXaTblX APYrUM TPYy30M WM XKe HaxoasWWUXcs B HeyCcTOW4MBOM noO-
noxeHun. Mogbem Ntofei Ha rpys, BaroH W CNYCK C HUX MpWU BbiCOTE
6onee | M [ONXeH NPOM3BOAMTLCS C MOMOLLbI MPUCTaBHbLIX NECTHUL,.
Ona noagvemMa Ha .NoNyBarOoHbl NECTHWULbI AOMKHbI MMETb Ha TeTuBax
BEPXHE 4acTu 3arHyTyl MeTan/MUYecKyto nnaHKy p[na 3axeata 3a
6opT nonyBaroHa. OTTAXKa W packayuMBaHue rpysa AN nogayn ero
Nnoj TBUHAEK, a TakXe MoAbeM rpy3a NpM KOCOM HaTSXXEHUU KpaHo-
BbIX KaHaToB 3anpewatTca- KpynHorabaputHble ¥ ANMHHOMEPHbIE
rpysbl, MepeMellaeMble B HAK/AOHHOM TMOJIOXEHWUW, MeperpyXxatT Mog
HenocpeacTBEHHbIM PYKOBOACTBOM MPOM3BOAMNTENS pPaboT.

§ 15. BOYKOBbLIE U PYNOHHbLIE TPY3bl

MeTannnueckme 604KM € TOBapaMu, MpefHa3Ha4YeHHbIMW Ha
3KCMOPT, MOCTynawT B NOPTbl 6GOMblUeid 4acTblo B KPbITbIX BaroHax.
BOouYkM ynoXxeHbl BEpPTMKanbHO B 2—3 sipyca C cenapayunein u3 [OCOK
MeXAy HUMWU. BbIrpyawT UX y CTauMOHAPHbLIX WM MEPeHOCHbIX pamn
Norpy3uymMkKamy,  OCHaWleHHbIMW HABECHbIMW Tpy303axBaTHbIMW NpU-
cnoco6neHnsamMmn, BbIGOP KOTOPbIX 3@BUCUT OT KOHCTPYKLMM W MAaccChbl
60ouek. Mpu oTCcyTCTBMM Yy 6GOYEK YTOPOB MPUMEHSOT OOKOBblE TMApaBs-
NNYECKMe 3axBaTbl, CMOCO6GHbIE Neperpy)atb MO OAHOW unm Ase 60uy-
Ku.  pyv Hanuuuy yTOPOB NPEANOYNTaOT MeXaHU4yeckue 3axBaThl.
[na Bbesfa norpysumka B BaroH Mexgy [ABEPHbIM MPOEMOM W pam-
MO ycTaHaBAMBAIKOT BarOHHbIA Tpamn C YCTPOMNCTBOM, MCK/IHYAKLWMUM €ro
cMmelleHune. [lo Mepe BbITPY3KWM cenapauMoOHHble [OCKM BbIHOCAT U3
BaroHa W YyknajbiBatoT B OTBEJEHHOE MeCTO MO YKa3aHW PYKOBOAM-
Tensa pabor.

Boukum (8—16 wWwT.) BLIBO3AT Ha pamny A4 MoCneayowein mne-
perpy3kum KpaHoMm. B KauyecTBe rpy303axBaTHbIX MpPUCNOCO6NEHUA fna
KPaHOB WCNOMb3YIOT (PUKLMOHHbIE PblYaXHble 3aXBaTbl, CUMMETPUY-
HO NOABELUEHHbIE K KPAaHOBOW Hecylleil pame.
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Puc. 36. 3axBaTbl gns 60ou4ek

Boukn, ¢ rny6okMMy yTopammu 3auennsaiT pblYaXHO-KYNa4yKOoBbIMY
3axBaTtamu (puc. 36, a). [Ana 310l uenn Kopnycbl 1 3axBaTHOro opra-
Ha HaknafbiBalOT CBEpXy Ha yTop 604YKM C fuameTpasbHO MPOTUBO-
MOMIOXHbIX CTOPOH. OCTPOKOHEYHble Kynaykm 3 MO4 BO3LEACTBUEM
NPYXWUH 2 [OCbINAKTCA NOA YTOP W 3anuMparT Kopnycbl Ha 60Ou4Ke.
Ana otuena CXUMaT PYKOATKY 4 n 0oTBOAAT 3axeaT. Kopnycbl coe-
OWHEHbI C TpocuMKamu 5, cxogsdwmmuca B TOYKe MOABeCa Ha KOofble.

LOns 604ek, He MMEKOLWMUX YTOPOB [LOCTATOYHOW BEAWYMHbI, UCMONb-
3yl0T pblYaXKHO-KNeweBon 3axeaT (puc. 36, 6). OH cocTouT U3 Bep-
TUKaNbHOr0 5 W rOpU3OHTaNbHOrO 4 ey, LWapHUPHO COEAUHEHHbIX
Mexgy coboii B npope3n nanbuem 3. Ons 3axBaTa 604YKM CXKATON
PYKOATKOW 2 BEPTUMKAaNbHbIA pblyar HaBewWBalT Ha YTop, a 3aTem
rmbkum opraHoMm 1 c nomowWbl KpaHa 3alemMmnstoT ero rybkamum 6.
Lns cHATUS 3axBaTa HaXMMAlT Ha PYKOATKY M OTBOASAT €ro B CTO-
POHY.

Ona 6o4yek, MMEKWMX LWINPOKMNE YTOPbl B BUAE HAKUAHbIX 00Opyuei
YrONKOBOrO CeYeHWs, MPUMEHSIOT KpPaHOBble TOPLOBbie 3axBaTbl (pwuc.
36, B). 3axBaT COCTOMT M3 HanpaBAslOWENR peiikn 4, NO KOTOpPOW ne-
pemMeLlalnTcs NOA3yHbl 5, LWAPHUPHO COeAWMHEHHble C [-06pasHbIMK
pblyaramy 6, BEpPTMKaNbHbIe M€Y KOTOPbLIX MMEKOT Yy OCHOBaHWA Mpu-
XUMHbIE YyWWpeHHble TY6Kn 7. KOHUbI FOPU3OHTANbHbLIX MAeY COoefu-
HeHbl LernoYykamm 3 C KOMbLOM 2, MOABELEHHbIM K TFMOKOMY OpraHy
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KpaHOBOW Hecyuleld pambl. [epes HayanoMm paboTbl .MOM3YHbI YCTa-
HaBMMBAKT B COOTBETCTBMM C AMAMETPOM MEPerpyxaembix 6GOYEK W
(UKCUPYIOT Ha pelike KauHbsMKU. [Ons 3auena 3axBaT pykKosTkamu [
HaK/nafblBalOT CBEPXY Ha Topey 6GOYKM MO AMaMeTpanbHOW MAOCKOCTH.
3aXUM NpoucxXoauT npu MNoAbEME BCEA pambl € 3axBaTamy rakoM

KpaHa, a oTuen — MyTeM CHATUS 3aXBaTOB NpU CBOGOLHO MPOBUCLLMX
LenoyKax.

[JepeBsHHble GOYKM BbITPYXAKT W3 BarOHOB BPYYHY, BepXHUE
psgbl BbiKaTbiBas Ha JINCT MOFPY34MKa, a HWKHWE — HEMNOCPEeACTBEH-

HO Ha pamny. BepTukanbHO cTofilMe 6GOYKM MpeABapUTEIbLHO KaH-
TyloT. 3axBaT 604eK C paMnbl OCYLECTBAsSETCS xpanuamu (puc.36, ),
HaBelleHHbIMW C MOMOLLbK KOMbLAa Ha rak KpaHa. MeTannuueckue
O0UYKM, YNOXEHHble B BarOHe B TFOPU3OHTAIbHOM MONOXEHUW, TakKxXe
MOXHO Meperpyxatb xpanuamu.

Mpu nnoxoli Tape ANA NeperpyskM MeTaNIUYECKUX U AepeBAHHbIX
6ouek [oMycKaeTcsi MPUMEHEHME CETOK, Ha KOTOpble 6OYKM HaKaTbl-
BAKOT BPYUHYHO.

B Tpiom cyfHa 604kM B BepTMKanbHOM MOMIOXKEHUM MOJAKT Kpa-
HOM Ha MNpPOCBET JllOKa, C KOTOPOro MOrpy3yMKu, OCHalleHHble HaBec-
HbIMW TUAPABIUYECKMMU WM MEXaHWYeCKUMWU 3axBaTaMM, 3aB0O3AT UX
B nofgnany6Hoe MPOCTPaHCTBO U YyKNajbiBatoT B wWTabens. [lMpocseT
3arpyxarT KpaHOM 6e3 y4yacTusi MOrpys4ynkoB. Ecnm Mo KOHCTPYK-
TUBHbIM OCO6EHHOCTAM HEBO3MOXHO TMPUMEHEHUE MOrpy3ynukoB nu6o
C MX MOMOLWLK He yjAaeTcss 3arpy3uTb TPHOM Ha MOSHYK BLICOTY, 60u4-
KW yKnagblBalOT MOCMOMHO C PY4YHON packaTKOM W KaHTOBKOM. Kak
MpaBWao, KaXAblii psag 604eK cenapupyrT [AepeBAHHbIMU MNPOKNaj-
Kamu.

Hapsigy ¢ 6eperoBbiMM KpaHamu Npu MOrpy3ke GO4YeK B TPHOM WC-
MONMb3YOT TaKXe CY[OBble CTPe/bl MM KpaHbl. B 3aToM ciyuyae GOYKM
rpy3sT C MOMOWbIO CETOK WM XPanuoB, MOABELUEHHBIX HA KOMbLO.

Mpu BbIrpy3ke 604YeK Ha OTKPbLITbIA CKiaj NPUKOPLOHHbIE wWTabe-
nv (POPMMPYIOT TEMU >Ke KPaHOBbIMW TpPY303aXBaTHbIMU MPMCMOCO6-
NEHUSIMU, YTO M NPU NOrpy3Ke CYZO0B.

Ecnn cknagckas naowanb HaxoAWTCS BHE 30HbI [eACTBMS KpaHa,
TO 604YKM OTBO3AT W WTAGeNMpyOT B BEPTUKANLHOM MOJIOXEHWUU MO-
rpy3uukamu ¢ TUAPaBAWYECKUMMW 3aXBaTaMW, B  TFOPU3OHT&TLHOM —
MHOTOLUThIPEBbLIMU.

Mpyn XpaHeHUU B KPbITOM CKnafge 60YKM BbITPYXAKT BaroHHbIMU
Morpy3unkamMn Ha pamny, OTKyga OTBO3AT B lWTabeNb CKNaACKAMU
norpysunkamv. Bbi6op rpy303axBaTHbIX NpUCNOCO6eHNUI 3aBUCUT OT
pasMepoB M COCTOSHMS Tapbl 604Yek, a TakKXe MAOWAAM U BbICOThI
CK/1afMpoBaHus.

BOUKOBbIE UMMOPTHLIE TPY3bl BbIFPYXAlOT U3 TPHOMOB MOCMOWHO, NO
ycnoeusM obecrneyeHus GesomacHOCTM Tpygda. [py3osaxBaTHble MNpu-
Crnocob/ieHns A1 KPaHOB M MOFPY3YMKOB BbIGUPADT U3 uyucia npume-
HAEMbIX MpKU MOrpy3ke B 3aBUCMMOCTM OT Pa3MepoB, Maccbl 6ouYeK U
WX KOHCTPYKLWUW. BHauane BbIFpYXatT nepBblii cnoii 6o4ek, Haxopns-
WKUXCS Ha MPOCBeTe, 3aTeM BPYYHYHO Ha MpPOCBET BbIKaTbiBAOT 60Y-
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KW 3 nognany6HOro npocTpaHcTBa. BepTWKanbHO YNOXeHHble 60u-
KW npeABapuTeNbHO KaHTYylT. Takum >Xe 06pa3om BbIFpyXXatoT Moc-
nepywolwme cnow. Ha onpeaeneHHOM 3Tane MNOCMOKHYH pasrpysKy
npeKpawawT U BbIFpy>atoT 604YKM TOMbKO C MpocBeTa A0 Naiona gns
nojayn B TPKOM MOrpy3yYnKoB, KOTOPbIMW B [faNbHERLEM BbIBO3SAT WX
M3 nognanybHoOro npocTpaHcTBa 6e3 MNPUMEHEHWsS PYYHOro Tpyaa.
Takoil TeXHONOrM4yeckWuin nepexod AOMNYCTUM MpPM YCNoBUM obecneve-
HUS HAJEXHOM YyCTOMUYMBOCTM noananyOHbIX wTabenei.

Mpu paboTe Mo NpsAMOMY BapuaHTy O60YKM W3 TPIOMOB BbIHOCAT
KpaHOM Ha CTauMOHapHYl WM NepeABUXHY pamny, OTKyAa MNorpys-
YnKamMu C TUAPaBANYECKMMM, MEXaHWYECKMMMU WKW LUTbIPEBLIMW 3aX-
BaTaMy 3aBO3AT B BaroH. B BaroHe 604YKM yKNnajblBatoT BEPTUKa/bHO
npo6kamy BBepx. Mexay pagamum 604eK M caMumm 6GOYKaMu MNpokKna-
AbIBAKOT CenapauuoHHble [OCKW. [NaBHOe YCNOBME — MIOTHAA YK-
najka, He Jonyckarolas CABMIOB BO BpeMs ABWXXEHWs BaroHa. Ecnwu
Npo6KN HaxoaAaTcsa Ha OOKOBOW MOBEPXHOCTW, AOMNYCKAeTCA TFOPU30H-
TanbHan yknagka 6o0uek.

N3 cyaHa Cc yKnagkoih Ha OTKpPbITOM CKnafge O604YKM uvalle BCero
BbIrPY)XXalOT KpaHOM B 30HE ero fAeicTBMS.  TEXHONOrus neperpysku
604yeK uepe3 KpbITbll CKAag npegycmaTtpuBaeT WTabennpoBaHne ux
Ha noggoHax M 6e3 nNofgAoHOB. B mepBOM cnyyae 60YKM BbIKNajblBa-
I0T KPaHOM Ha MOAAOHbI, KOTOpble OTBO3AT Ha CKnaj MOrpy3vmkamu
C BWIOYHbIMW 3axBaTaMu. Bo BTOpoM cnyyae KpaHOM YycTaHaBiuBa-
10T 60YKM Ha Npuyan uauM pamny, OTKyja UX TPaHCMOPTMPYIOT MOrpys-
ynkKamm C¢ OGOKOBbIMW 3axBaTaMu B CKNaACKol wWTabensb.

BesonacHOCTb Tpyda npu neperpyske 604YeK MMeeT CBOW OCOOEH-
HOCTW. 3axBaTbl LOMXKHbI 6biTb MOABELIEHbl K paMe pPaBHOMEPHO, Me-
peKpy4YMBaHMe Leneid WA TPOCOB NpU CTPOMOBKE He fonyckaertcs.
Mepen 3axBaToM 604YKM Hago yb6eaMTbCS B MPOYHOCTM U A0OCTATOY-
HO/i BeNMUMHe yTopa B MecTax 3auena. lMpu pyyHOM nepemeLieHUn
6ouek [AOKepbl-MexaHW3aTopbl AO/DKHbI HaxoAUTbCS C3agu  nepeme-
WaemMbiX 60YeK, HeNb3s fepXaTb PYKW CO CTOPOHbI TOopuoB. Mpu yc-
TaHOBKe 004eK C obpasylolein Ha Topeu M 06paTHO HeEO6GXOAMMO Ha-
XoauTbcs B cTOpoHe, (MpOTMBOMONOXHOA HaMpaBNeHUD [BUXEHUS
bouek. He pgonyckaeTcs nepemelieHWe W KaHTOBaHWe O0YEK BPYYHYIO
Ha cebs. Mpu ckaTbiBaHMM 6GO4YEK C NMCTa aBTOMOrpy3umKa YAepXu-
BaTb /IMCT Ha Becy 3anpewaeTcd: OH [O/MKEH O6biTb YCTAHOBMEH Ha
rpy3oBOi CTON, Ha NON BaroHa WAWM [pyrue OMNOPHble YCTPONCTBA.
HaxognTbcsi B 30He ABMXKEHWSA CKaTbiBaeMbiXx 0O04YeK 3anpeliaercs.

bymara » KapTOH B OCHOBHOM MOCTYMatOT B KPbITbIX >KeEe3HOL0-
POXHbIX BaroHax. PynoHbl oTaAu4yawTcs MHOroo6pasuem Tunopasme-
poOB M Macchl, 4TOo 00ycnoBnMBaeT NOTPEBHOCTb B PaA3NYHBIX Mexa-
HU3Max W Trpy3o3axBaTHbIX npucrnocobneHnax. [leperpyxaTb 6ymary
cnegyetr C 0CO00O/ OCTOPOXXHOCTbI, TaK KaK fAaXe He3HauuTe/bHble
NnoBpeXaeHns unn gedopmaumm NpUBOAAT K BbiGpakoBKe BCEro pyno-
Ha. B BaroHax Oymary TpaHCMOPTUPYHOT B BEPTUKANbLHOM MOMOXKEHUMN.
Uucno sApycoB B 3aBUCMMOCTM OT dhopmaTa PYnoOHOB paBHO 1—5.
BbirpyatoT pynoHbl 06bl4HE Ha pamnax chneynann3vpoBaHHbIX CKna-
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[OB 1 3HAUMTENbHO peXe Ha npuyanax no npsMomy BapuaHTy. Oc-
HOBHbIMW U  Haubonee 3PPEKTUBHBIMW CPEACTBAMU MeXaHM3aluu
BHYTPMBAroHHbIX pa6boT SBAAKOTCA aBTOMOrPY3uMKu, OCHaLleHHble Go-
KOBbIMW TUAPaBAMUYECKUMI 3axBaTaMmM.

B TeXHOMOTMYECKUX KapTax MpuUBEAeHbl KOHKPETHble YKa3aHUs o
BbIGOpe TUMa MNOrpysuMka M rpy303axBaTHOI0 MNPUCMOCO6/IeHUs B 3a-
BMCMMOCTM OT Maccbl U rabapuTta pynoHoB. [Ns Bbesga norpysyvka
B BaroH MeXAy [IBEPHbIM MPOeMOM W pammoll ycTaHaBAWBalOT Tpan
c 6ypTUKamu BbiCOTOM He MeHee 20 CM W ynopamu, oGecneuynBaiolyMu
ero ycvoiiuMBoe MofoXeHue. Ha pamny BaroHHble MOFPYy34MKM BbIKNa-
OblBAlOT 2—4 pynoHa BePTMKanbHO CToAWMMM cTonkamu. Cknagckue
norpy3unMkn, 060pyaoBaHHble GOKOBbIMM Tufpo3axBaTaMu, OTBO3AT
CTOMKM Ha CKfaj W yKnaabiBaloT B wWTa6enb. BbicoTa WwTabGenmposa-
HWS 3aBUCUT OT TEXHWYECKMX BO3MOXHOCTEN MallMH M [OMYyCKaeMblX
Harpy3ok Ha mon cknaga. Mo mMepe BbIrpy3KM BaroHa CenapaluoHHYIo
6ymary BbIHOCAT B CheluanbHOe MecTo, Ffe B AanbHeiiwem npeccytoT
TIOKM A5 ClauM Ha BTOPUYHYO MepepaboTKy.

Mpu norpyske -CyaoB CKAaACKUMU MOFPYy34MKamu BbIBO3AT PY/OHbI
M3 MPUKOPLOHHbIX CKNaAOB Ha Mpu4Yan, a C TbIIOBbIX CKMajoB — Ha
BHYTPMMNOPTOBLIE TPaHCMOPTHble cpefcTBa (ponn-Tpeinepsl, npuuen-
Hble TefeXKW), KOTOpble TArayamy uM TpakKTopamu AOCTaBAsAT K 6op-
Ty -CyAHa.

[na norpysku Ha CyfHO npuyanbHble KpaHbl OCHALleHbl pamMoil
C KOMMNEKTOM noaucnacTaAbiXx 3axBatoB (6—10 wT.) Ana pynoHOB
6ymaru. MMonucnacTHbll 3axBaT (puc. 37,a) COCTOUT U3 [BYX CUM-
MeTpU4YHbIX [-06pasHbIX pblyaroB 7 u 6104HOW mogseckn 5. Ha ofHOM
KOHLe KaXAoro pblyara cBO6GOAHO BpallaeTcs ponuk 6 Ha nanble 2,
a Ha APYrom LapHWpPHO BO BTy/JKax 6GanaHCUPYOT MNPWKUMHbIE KO-
nogku /. K nmanbyy 3 6/7104HOM MOABECKM MPUKPENAeHbl ABa CTaflbHbIX
Tpocuka 4, orubawowmnx poAMKKW pblyaroB W noaseckn. CB0OGOAHbIE
KOHUbl TPOCWMKOB OKaH4YMBalOTCA MeTAAMW AN HABECKM Ha pamy.
Ons 3auena pynoHOB KpaHOM ONyckawT pamy, paboune BpyuHYytO
pa3fBuUratloT pbluyarm 3axBaTOB W ‘HakKNaAblBalOT MX Ha Topel pyfioHa
C AnameTpanbHO MPOTUBOMONOXHbLIX CTOPOH. [pn nogbeme pambl Mpo-
MCXOAMT 06XKaTWe PYNOHOB W «pPaH MePeHOCUT WUX B TPIOM.

Ons yknagkv B noananyGHOe MNPOCTPAHCTBO MCMOMb3YIOT MOrpys-
UMKW C TUAPABIMYECKUMU 3axBaTaMu, KOTOpbIMK LiTaGenupyot Gy-
Mary Ha Heo6XofuMyilo BbicOTY. [lpoCBeT TpioMa 3arpy»XawT Kpa-
HOM 6e3 yuyaCTWs MNOrpysumkoB. [ns oOTuUena rpys3a KpaHOM co3jaloT
cnabuHy TPOCUKOB MOMMCMACTHLIX 3aXBaTOB, Pbl4arM CHUMAlOT U Kna-
YT Ha Topubl pynoHoB. MMOPOXHSAS paMa BbIHOCMTCS KpaHOM Ha 6e-
per 3a ouepeAHOW napTueid Gymaru. B Tpiome paboTaloT MOrpys3uunky,
MW ecnM MM. He yAaeTcs YNOXWTb PYNOHbl Ha BCH BbICOTY, OfMH-/Ba
pAafa YKnajblBaloT rOpPU3OHTanbHO. B 3TOM cnydyae Morpysunkom, 06o-
PYAOBaHHbLIM TKUAP0O3aXBaTOM Ha MOBOPOTHON KapeTKe, MpeABapuTefb-
HO KaHTYIOT PYMOHbl M3 BEPTUKaNbLHOrO MOMNOXEHUS B TFOPKU30HTafNb-
Hoe. B Tplome pabGoume BpPYYHYIO packaTbiBalOT PY/OHbI MO A0OCKaM
B noanany6Hoe MpPoCTPaHCTBO.
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2550 - 3560

50 -2200

Puc. 37. KpaHoBble 3axBaTbl 419 pPYNOHOB

KpoMe MONUCNACTHbIX, B MOpPTax MNPUMEHSIOT CTPOMO3aTsXKHbIE
KpaHOBble 3axBaTbl, OCOOEHHO [NA MNePerpysku TAXENbIX PYIOHOB.
CTtponosatsxHoin 3axBaT (puc. 37, 6) cOCTOMT M3 [BYX KaHatoB 2,
KaXablii 13 KOTOpbIX Mexay 6nokamum 4 cosgaeT noaucnact. OfHu
KOHLbI KaHaTOB MpUKpenneHbl B TpaBepce 1, a gpyrue ob6pasyloT neT-
nm 5. K cooTBeTCcTBYHOWMUM 6/10KaM M NETNAM MOABELWeHbl MeTaniun-
yeckue cTponbl 3, 3ayexNeHHble 6GPe3eHTOM WAU Pe3NHOBOW TPyO6KOIA.
Ona 3auena cTpono3aTsHXXHbIM MpucnocobneHneMm 0XBaTbiBAlOT CTOM-
KY W3 4YeTblpex PY/NOHOB, KOTOPble HafeXHOo 06XumarTcsa npu nogbe-
Me raka KpaHa. B TpioMe gngd otuena ocnabnflT KaHatbl, M 3axsaT
cbpacbiBaeTCqd CO CTOMKW.

Bbirpy3ky wmMnopTHOA 6ymarm w3 cygos, wTabenupoBaHue Ha
oKnage W OTrpy3Ky B BaroHbl MNPOW3BOAAT TEMW >K& MeXaHU3MaMu,
4TO MpWU NOrpyske, HO B o6GpaTHOM nopsfke. YacTb MMNOpTHON 6Gyma-
rm npubbiBaeT B CTpoM-fieHTaX. BbirpyxaloT ee KpaHoMm, obopygo-
BaHHbIM pamMoili ¢ 4—6 KproKamMu, Ha KOTOpble HajeBalT CBOGOAHbIE
netnu neHT. Ha 6Gepery neHTbl cbpacbiBalOT, PY/NIOHbI KaHTYHOT Morpys-
YMKaMM W 3aBO3AT B BepPTUKalIbHOM TMOJIOXEHWM B BAaroH WM Ha
cKnag.

Mo ycnoBuAM 6e30MacHOCTU Tpyfa OYEHb BAXXHO COCTOSHWE Tpy-
303axBaTHbIX MPUCNOCOGMEHUIA, TaK KakK M3HOC «O0M040K, fAedopma-
UMg pblyaroB, 3aK/WHMBAHWE WX B LAPHMPaAX MOTYT MPUBECTM X Ma-
JeHuio pynoHoB. KpaHoBble rpy3o3axBaTHble MpPUCNoco6ieHns Heob-
XO4MMO HaBewuBaTb PaBHOMeEPHO no fAnuHe pambl. lpu 3auene 6y-
Mar¥ Henb3f [OMYyCKaTb MepeKOCOB 3aXBaTOB, MepenseTeHus U 3akpy-
YyMBaHMSA TPOCOB, COCKaNb3blBaHUA WX C Hanpasfgawwmx  6/10KOB.
Mocne nogbema rpysa Ha 100—200 mm cnefyeT y6eAuTbCs B Hafex-
HOCTW 3aXuma pynoHoB. bosiblioe 3HaYeHWe KMeeT MOSIHAA repme-
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TUYHOCTb W WCMNPaBHOCTb TMAPOCUCTEMBbI MOTPY3YMKOB. YTeuka XWA-
KOCTW B pe3y/nbTaTe HEMAOTHOCTel MOXET CTaTb MNPUYUHOW BbICKa/b-
3bIBaHUS PYNOHOB M3 MPMXXUMHbIX KONOAOK 3axBaToB. CKnajckue u
TPHOMHbIE WTabenn AOMKHbI ObiTb YCTOMYMBLIMWA, W3 PYJIOHOB OFHOIO
gnameTtpa. Ocobylo OCTOPOXHOCTb crnefyeT co6n04aTb MpPU OTKPbI-
TUN [ABepeil BaroHa, TaK KakK pYyNOHbl MOTYT OMPOKWMHYTbCH HapyXy.
Mpu norpyske unm pasrpyske CyfHa 30Ha AeACTBMS MOPTanbHOro Kpa-
Ha JO/MKHa ObITb OrpaxKjeHa.

§ 16. MELWKOBbLIE IPY3bl

HomeHknaTypa nepepabaTbiBaeMblX MNOPTaMy MELIKOBbLIX FpPYy30B
BecbMa 06lMpHa. MOpCKMM TpaHCMOpPTOM M3 MOPTOB OTMPAaBAST.
ynobpeHns, acbecT, LEMeHT, MyKy, caxap M Ap. 3aB03fiT WX B MOPThI
B OCHOBHOM B KpbITbIX >X€1€3HOA0POXHbIX BaroHax, B MeHbWNUX 06be-
Max — Ha 6apxax W aBTOMAlUMHaxX C MeCTHbIX 3aBOA0B. W3 3apy-
BeXHbIX CTpaH [A0CTaBAAT caxap-cbipel, Kodge, nepey, LWPOT, apa-
XWC, KOMpy u Ap.

MelUKOBbIE Tpy3bl YKNaAblBAKKT B BaroHbl pPAAOBLIM CMOCO6OM U
makeTamum B CTpOM-KOHTeliHepax. Ha aBTOMOGUILHOM TpaHcnopTe W
fapxax rpys nocTynaeT YNOXeHHbIM PSAOBbLIM CMOCO60M, Ha MAOCKUX
M rpebeHYaTbiXx NOALOHAX, B CTPOM-KOHTENHepax.

BaroHbl ¢ MeWKOBLIMKU Tpy3aMu, YNOXEHHbIMU PAAOBLIM CMOCO-
60M, BbIFpY>XakwT Bpy4YHyl. BHauane Bbi6MpalOT NpPOCTPaHCTBO [fBep-
HOrO npoema, a 3aTeM — Mo 06e ero CTOPOHbl. MelKW U3 ABEPHOTO
MpoeMa BbIHOCAT Ha paMny W YKNafblBalOT Ha pacTUTe/bHble CTPO-
Mbl, MOALOHbI WUNW CTPOM-KOHTERHepbl. 3aTeM B OCBOGOXAEHHbIA Npo-
€M BaroHHbIM MOrpy34yMKOM C BUJIOYHbLIM 3axXBaTOM MOfaeTcs MOAAOH,
a no mMepe BbIGOPKM Tpy3a MOrpy3umK 3aesxaeT BHYTpb BaroHa. [pwu
yKNajKe MeLKOB B CTPOM-KOHTeliHepbl ANS BbIBO3a MAaKeTOB W3 Baro-
Ha NPUMEHSOT MOrpy3yMK C ABYXLWITbIPEBLIM 3axBaToM. Melwkn Ha
YHUBEPCAbHbLIX CTpoMax (GOPMUPYIOT Yy BaroHa C PY4YHbIM MepeHo-
COM Bcero rpysa. [pu OTCYTCTBMM paMmnbl NaKeTbl Ha MO6LIX CpeacT-
Bax NaKeTWpoBaHWA HOPMUPYIOT y BaroHa.

B TploMbl CyfOB MELIKOBble Fpy3bl Ha MOALOHAaX MOJAlT KpPaHOM,
OCHalleHHbIM [ByXx6ano4yHONn nopseckoit. [1nockve NOALOHbI 3aBO3AT
norpys4ymMkamMmy C BWIOYHbIM 3axBaTOM B MofAnany6HOe MpOCTPaHCTBO,
rae rpy3 BpYyYHyH nepeknagbiBaloT B wTabenn. C rpebeHYaTbiXx NoA-
OOHOB MakeTbl CHMMAKT MOFPY3YMKOM C MHOFOBW/IOYHBIM 3aXBaToM,
[OCTaBNAKT B nognany6bHoe MPOCTPAHCTBO M C MOMOLLbH CTaNlKuUBa-
Tens ycrTaHaBnuBalT B lWTabenu. lMakeTbl B CTPON-KOHTeliHepax mno-
JAalT Ha CY[HO KpPaHOM C MHOroBeTBEeBbIM CTpPOMOM (4O LUECTU KOM-
MNeKTOB OfHOBpeMeHHO). C npoceeTa TpiomMa B nognany6Hoe MpocT-
paHCTBO MakeTbl TPaHCMOPTMPYKT U YyKnafgbiBalT B WTabenu mnor-
py3yMKkaMn CO LUTbIpeBbIMW 3axBaTaMW NGO [BYXBWUIOYHBIMU CO
CTanKMBaTenem.

TexHONOrn4yeckne MpPOLECcCh MOrpy3KM MELIKOBbIX Fpy30B C UC-
Mnofb30BaHWEM CTPOMOB MPUMEHSIOT: Ha Ccyfax ¢ nognanyGHbIM npo-
CTPAHCTBOM [0 3 M; B KOHLEBbIX TpHOMax W ApPYrux rpy3oBbIX MOMe-
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WeHUAX, MCKYaKLWMNX BO3MOXHOCTb paboTbl MalIWH; MNpu yKnag-
Ke B BepxHMe paabl nognany6Horo wTabensa. PacdopmuposbiBaloT
nakeT W yKnagbiBaloT Mewku B wTabenb Mo BCe naowagn Tpioma B
3TOM cfyvae BPYYHYl0. 3arpys3ky NpoCBeTOB /HOKOB MeLIKOBbIMU Tpy-
3aMW, YNOXEHHbIMW Ha MNOAAOHAxX, BbIMOAHAT PYyYHbIM pachopmu-
poBaHWeM C NOCNOWHOW YyKnagkoi nm6o 6e3 pa3bopku — nNpu naket-
Holi oTnmpaBke. [paKTUKYHOT TakXe MOrpy3Ky MeLKOB B CTPOM-KOH-
TellHepax, KOTOpble YKNajbiBalOT KPaHOM B MpOCBeTe /0Ka MNOCNONHO
6e3 yyactua norpy3ymkos.

B nocnegHee BpeM* B HeKOTOPbIX MOpPTax CTanW MPUMEHATb HO-
Bble TEXHO/0rMYeCcKMe MNpoLEecChl MOrpy3kM MELIKOBbIX FPY30B Ha cyfja.
Tak, npu norpyske kapbammpa, acbecta, cynbdaTa aMMOHWA U He-
KOTOPbIX APYrMX rpy30B N0 MNPSAMOMY BapuaHTy MeLwKN YyKnajbiBa-
I0T BPYUYHYHO Ha 3apaHee pa3MelleHHble B CTaHKax CUHTeTUYeckue
CTpOMbl C NETAAMU, KOTOpble 3aulennstoT K CneuuanbHON pame, HaBe-
lWeHHOW Ha KplK KpaHa. [lMocne nogaum 6/70Ka MakeToB Ha mnaion
TpPIOMa WM Ha paHee YNO0XeHHbIA Fpy3 MeTan CTPONOB C OAHOW CTo-
POHbI COpacbiBalOT C KPHOYKOB pambl. lMpu mogbeme KpioKa OHU /erko
BbICKa/b3blBAIOT M3-M0O4 MELIKOB, He Hapyllas MX YCTOWYMBOCTU W Le-
NoCTHOCTW. Takoil MeToh MNO3BOMAET MOMHOCTbID MeXaHW3MpoBaTb 3ar-
PY3Ky MNpocBeTa ft0Ka C [OCTATOYHO MNAOTHOW YKNafgKoi rpysa.

MeLWKoBble Trpy3bl, NpubbIBalOWMe B MNOPTblI B BaroHax, 6apxax
M aBTOMalUMHAX, NPU HEOBXOAMMOCTM BbIFPYXalOT B KPbIThie CKAafbl.
XpaHAT MX Ha MOCKUX, rpebeHuYaThiX MNOAAOHAX M B CTPOM-KOHTEIi-
Hepax. LWITa6enun w3 NOAAOHOB (HOPMUPYIOT MOTPY3UYMKOM C BMIIOY-
HbIM 3aXBaTOM, W3 MaKeTOB CTPOM-KOHTE/iHepOB — MOrpy34ynKom C
MHOTOLITHIPEBLIM 3axBaToM. Cnoco6 YKMagKuW MELIKOBbIX FpPy30B Ha
nakeToo6pasyloWnMx CpeacTBax 3aBUCUT OT poda rFpysa, Tapbl, Mac-
Cbl M pa3mMepoB OAHOro MecTa. OMMcCaHWs 3TUX CMOCOBOB [A1s Kax-
[IOTO KOHKPETHOro rpy3a MpuBefieHbl B TEXHOMOrMYECKUX KapTax WU
onpeaensitoTCcs pyKOBOAWTENEM paboT.

MIMNOpPTHbIE MeWKOBbIE TPy3bl B TPHOMax MOPCKUX CYAOB YNOXe-:
Hbl MOC/MOHO PSAOBLIM CMNOCOGOM, B CTPOM-KOHTEHepax W Ha MNOAfAO-
Hax pa3oBOro MOMb30BaHWsA. Mpu psagoBOM crnocobe BbIrPy3Ky Npoum3-
BOAAT HA PacCTUTENbHbIX CTpoMax, NAOCKMX W rpebGeHYaTbiX MOAAOHAX,
cneuuanbHbIMM 3axBaTaMyu KpaHOM. YKnafgKy Ha CTponbl AOKepbl-Me-
XaHM3aTopbl BbIMOMHAT BPYYHYIO MOCNOMHO, yrny6nssce He Gonee
ueM Ha 15 M. MMogaHHble Ha pammny MELKM NepeKnafbiBaloT BPYUHYHO
Ha MHOTFOBWMOYHbIA 3axBaT MOrpy3umka, KOTOPbIA 3aBO3UT WX BHYTPb
BaroHa W CTanKWMBaeT B wWTa6enb (MpsaMoi BapuaHT). Mpu cKagckom
BapuWaHTe MaKeTbl Ha MAOCKMX MOAJOHAX B TPHOME cyfHa (opMuUpyloT
BPYYHYIO, KpaHOM C [ByX6a/fio4HOW TMOABECKO BbLIHOCAT Ha npuyarn,
OTKyfAa MOrpy34YnkoM C BWJ/IOYHbIM 3aXBaTOM TPAHCMOPTUPYIOT Ha
cKnaj v yKnaablBawT B wrtabenu.

MeWwkU Ha rpeGeHuYaTbiX MOAJOHAX TakXe (GOPMUPYIOT BPYUHYIO.
Mpu 3TOM Ha KaXAOM MNOAAOHe YKNafblBalOT AENMMbIA Ha [ABE 4acTu
makeT [ANs BO3MOXHOCTW TMOCNefytoleli MexaHU3MpOBaHHOW OTrpy3Ku
ero B BaroH. KpaHOM MoOAAOH MEPEHOCAT Ha pamny K BaroHy M ycTa-
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HaBMMBalOT Ha MOBOPOTHbLIA Kpyr, C KOTOPOro MOC/neAo0BaTe/lbHO CHU-
MalT KaXAylw W3 vacTeid nakeTa MOrpy34YMKOM C MHOTOBW/IOYHBIM
3aXBaTOM W cTankusatenem. [lpu OTCYTCTBMM BaroHoB rpebeHuYaTble
NOALOHbI 3aBO3SAT NOrPy3YMKOM C BUIOYHLIM 3aXBaTOM B CKnap.

MakeTbl MELKOBLIX TFpPy30B B CTPOM-KOHTEHEpPax BbIFPYXaKT C
npoceeta J/1l0Ka KpPaHOM, Ha KpPKOKe KOTOpOro nojBelleH MHOroBeTBe-
BOW CTpon, a u3 noAnanybHOro npoCTpaHCTBa MaKeTbl AOCTaBAAKT
norpy34YnkoM C MHOFOWTLIPEBLIM 3axBaTOM. BaroHbl 3arpyxatT
Nnorpy34ynkoM C MHOTOLWITLIPEBbIM 3aXBaTOM WAW BWAOYHBLIM CO CTan-
KuBateneM Mo OA4HOMY nakeTy. TpaHCNOPTUPOBKY MeLIKOB B CTPOM-
KOHTellHepax Ha CKfaf M yKnagKy ux B lWiTabenu BbINOAHAKT CKnag-
CKUM NOrpy34YMKOM C MHOTOLWITLIPEBLIM 3axBaTOM [N [BYX MAaKETOB.

Ecnn Mewkn npubbiBalOT aHKeTUPOBaHHbLIMW Ha MNOAAOHaxX pa-
30BOr0 MO/b30BaHMA, TO BO M3b6exaHue pa3Bana MakeToB B peice u
npu neperpyske MeLKU CKPennsaT fleHTaMu, CKNenBarT MexXay co-
6o/ wmnn 3aknyalT B ycajo4yHyl nieHky. C npocBeTa /iloka Takue
NakeTbl BbIFPYXawT BUMOYHBIM KPAHOBbIM 3axBaToOM, a M3 noanany6-
HOr0 NPOCTPaHCTBA BbLIBO3AT HA MNPOCBET MOrpy34ynkoMm. BaroHbl
3arpy)awT ¢ pamnbl NOrpy3ymkoM. CKBO3HOW CNoco6 MepeBO3KM MeLl-
KOBbIX TpYy30B TrOTOBbIMW NakeTamMu OT 3aBOfa-u3roToBUTENs [0 Mo-
nyyatensa («OT fBepu [0 ABepu») NPUMEHSAIOT LWIMPOKO, TaK KakK OH
obecneynBaeT KOMIMJIEKCHYIO MexXaHM3auui BCex MNeperpys3oyHbIX Mpo-
LleccoB Npu BbICOKOM KauyecTBe.

Mpu neperpyske MewWKOB C caxapom-cbipyoM (100 Kr) B HEKOTO-
pbIX nopTax Ans obfervyeHus Tpyha NPUMEHSAOT B TpHOMax cyfoB Ma-
norabapuTHbIA MEePeHOCHOK TPOMHbIA KpaH TK-1 rpy30onofbeMHOCTbHO
150 kr. KpaHOM, OCHaleHHbIM OOKOBbIMW 3axBaTamMu [ANd MELIKOB,
(hopMUpPYOT Ha rpebeHyYaTbiX MNOAAOHAaX [AENMMbIA MNaKeT, KOTOPbIN
3aTeM MOJAalT Ha pamny K BaroHy WAU TPaHCNOPTUPYOT Ha CKAag.

Mpu BbIrPy3Ke caxapa-cbipya B MNPWKOPAOHHbLIA wWTabenb Mexa-
Hu3aums paboT ocyLWecTBAseTCA AUCKOBbIMWM WUronbyaTbiMU 3axBaTa-
mMu  (puc. 38). 3axBaT COCTOMT M3 ABYX (UIYpHbIX AWCKOB 4, Haca-
YXEHHbIX Ha 06wwuini naney 9. FonoBka nanbua 13 u raiika 7 co WNAWH-
TOM 8 (MKCUPYIOT NOMOXeHWe AUCKOB. Mexay [AMCKaMu Ha nanble
UmeeTcs Kpyrnas nnaockas wainba 14, cnyxawas AAS YMeHbLIeHUS
TpeHus wux Apyr o Apyra npu noBopoTe Ha nanbue. K Kaxgomy us
OVUCKOB MNepneHAUKYNApHO M CUMMETPUYHO MpuUBapeHbl rybkm 5, y oc-
HOBaHWI KOTOPbIX 3ampeccoBaHHbIE W MNpuMBapeHHble urnbl 10 yepeay-
HOTCS CO CKBO3HbIMKM OTBepcTuMaAMM 11. Ob6a gucKa Moj AeicTBMEM MpYy-
XUHbI 12 npxumarT Apyr K Apyry ry6ku, npy 3Tom -Urnbl yTonawoT
B OTBepcTuAX. 3axBaT packpbiBaeTca npu cxatum pykoatok 1. K npo-
ywnmHam 3 AUCKOB MPUKPEnseHbl LEMOUYKU 2, CXOAALLMECH BEPXHUMMU
3BEHbAMM Ha KOnble 6. KomniekT 3axBaTOB HaBellMBaeTCA Ha Kpa-
HOBYIO pamy.

B 3aBMCUMMOCTU OT KOHKPETHbIX YCNOBMI pamoil meperpyxawT 12—
36 MewkKoB OfHOBpeMeHHO. [lns 3alena 3axBaT B PacKpbITOM BuUAe
MOAHOCAT K YLWMWBKE MelKa. PyKosTKM oTnyckatoTcs, W nojg AeicT-
BMEM TMPYXWHbl Wbl ry60K cMbiKaloTca. [MMpu nogbeme MeLwlka noj
LOEeiCTBMEM  CU/bI TSXKECTU | YBENYMBAETCSA CUNA MPUXKMMA r_)f_6vovlg‘..
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Puc. 38. JIuCKOBHI# HroMbuaThlli 3axBaT
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UTo6bl OTLEMMTb 3axBaT OT MellKa, [OCTAaTOYHO Mpu 0cnabneHHbIX
Llenoykax BHOBb CXaTb PYKOATKM W CHATb €ro C YLWWBKW. ITUMMK Xe
3axBaTaMu 3arpyxarlT aBTOMaluMHbl W MOAYyBaroHbl.

3auenky nogAoHOB C Tpy3oM ABYX6af0o4HON MOABECKOW [AO/KHbI
BbIMOMHATL fBa [JOKepa-mexaHu3aTopa. [lepep NoAbEMOM  Tpy-
3a paboumii  [ONXKEH NpOBepUTb  HaAeXHOCTb  yKAagkum  Mel-
KOB, npu  Heo6XOAMMOCTM — HEMEAJIEHHO MNepefioXuTb.  3anpe-
waetca  meperpyXatb  HapylUeHHble naketol B CTPON-KOH-
TeliHepax M Ha pa3oBbix noggoHax. OHWM nognexat pachopmMupoBa-
HUIO UM BbIFpy3Ke N0 YKaslaHU pykoBoauTens pab6ot. [pm paboTe
KpaHOBbIMM 3axBaTamMu OnepaTMBHAasf 30Ha [0/KHA ObiTb OrpaxgeHa.
3anpewiaetcs  neperpyska  MeLIKOBbIX [pPy30B, 3aCTPOMMEHHbIX B
«JIIONbKY», €eCcAn OTCYTCTBYeT creluanbHOe CTArMBalolee Mpucno-
cobneHne, npegynpexparwLee BO3MOXHOCTb BbiMafeHNs MEeLIKOB.
[na 3akpbiTa wTabeneil cneayeT WMCMNOMb30BaTb MCMpaBHble Ope3eH-
Tbl WAU CMeLnanbHble CbeMHble KpbiWKW C YCTPOWNCTBOM ANA WX Kpen-
neHus n yBA3KM wTabens.

§ 17. KMMOBbLIE PY3bl

Cpean KWMOBbIX TFpy30B, MEpPerpyXaembiXx B MOpTax, Hambonbluee
MecTO 3aHMMalT XJ/0MOK, [AXYT, -CU3anb, MelKoTapa, MELWKOBUHA,
wepcTb, nNpobka, Kayuyyk, uenntwonosa (maccoii kmn 110—650 Kr).
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Mopgasnstowee 6OMbWMHCTBO KWMOBbLIX TPY30B OTHOCUTCA K KaTero-
pUM  NOXapoonacHbIX, YTO NOBbIWAeT TpebOBaHWMA K TexHonoruu ne-
PErPY3KHU. ’

NMnopTHble NerkoBocniaMeHAaoWmMecs  Kunbl  (X10MOK, AXYT)
BbIFPY>KalT M3 CYJOB C MOMOLbI KPAHOBbLIX rpy303axBaTHbIX Npu-
cnocobneHnin. Ha KplOK KpaHa nojBewuBalT pamy C Habopom u3
6—8—12 3axBaTOB B 3aBMCMMOCTM OT pasMepoB /IlOKA TpOMa WU rpy-
30MOABEMHOCTM KpaHa. YHWBEpCalbHblA MNOCKUIA KOrTeBOl 3axBaT
ANs Xnonka, cudanu, npobku, gaxyrta (puc. 39, a) cocTOUT U3 ABYX
[-00pa3HbIX MeTanINYecKnX OLWHKOBAHHbLIX WAN OO6MEeAHEHHbIX pbl-
yaroB 6, ropu3oHTanbHble MNje4Yn KOTOPbIX 3aKaH4YMBAKTCA pPasBUIKON
5. B pa3Bunke Ha ocsx 4 cBo60AHO BpalwarTcsa NaTyHHble poO-
nmkn 3. 3ybuaTblli Npoduab C BHYTPEHHEN CTOPOHbI BEPTUKANbHbIX
nfiey pbiyaroB CNOCO6GCTBYET nyylwemy 3aueny Kunbl. Yepes ponuku
NPOAET OLMHKOBAHHbIA CTanbHOM WAN PacTUTENbHbIA KaHaT 2, KOHLUbI
KOTOpPOro cxopsatca B Konbue /. KonbLuom 3axBaT nofgBelunBaeTcd K
OTTAXKe rpy30oBOi pambl. [pu neperpyske MNpoOKM KaHaT 3anacoBbl-
BaeTCs [BOWHbLIM MOINCMACTOM.

3axBaT And MeWKoTapbl M MewKoBuUHbI (puc. 39, 6) npeacTas-
naeT €oboi pblyarm 4 KopobyaToOro ceyeHuss, BEpPTUKaNbHble MaeYn
KOTOPbIX OKaH4YMBalOTCA MOMEpeyHoil rpebeHkoi 5, a B pasBUaKax
rOpu30HTasNIbHbIX MeY Ha 0oCcAX 3 PacnoioXeHbl Ponavku 2. Metannu-

Puc. 39. 3axpartel ajis KHIOBHIX TIDy-
30B
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YeCKMn OUMHKOBaHHbIN KaHaT / 3amacoBblBaeTCA [ABOWHbIM MoaMcna-
CTOM, 4YTO oGecneymBaeT JOCTATOUYHOE YCWUAME CXATUS KUMbI.

3axBaT And Kayudyka (puc. 39, B) npejcTaBnseT cob6oil AgBa pblya-
ra 7, WapHWPHO COEAMHEHHbLIX Ha ocu 6 Cc ponukom 5. BepTukanb-
Hble MNJeyn pblyaroB MMET MO Tpu 3yb6a, HakKNOHHble MAeyYn UMerT
Kopo6yaToe cevyeHuMe. B OCHOBaHMM OLHOrO0 W3 HWX pasMelleH Pouk
2, a Apyroro — K/AWHOBbIA 3aXUM 8. CTanbHOW KaHaT 3, XEeCTKO 3aK-
PENnfieHHbI B KAWHOBOM 3aXWUMe, orubaetT pPoOAMKM U 3aKaH4YUBaeTCA
netnein 4 nns HaBeca Ha KPIOK MHoroeeTBeBoro crtpona. K cpegHel
4acT KaXAoro pblyara npuBapeHbl PYKOATKU /.

Kunbl Xxnonka, fXyTa, CuU3anu, LWEPCTW BbIFPYXawT U3 Tploma
NocnoiNHO ¢ yrnybneHnem He 6Gonee 1 M uaM Ha ofHy kuny. [pw
3TOM HafeBalT 3axBaTbl Ha KWMbl Tak, 4TOObl BepTUKa/ibHble Naeyn
Npowau B 3a30pbl MEXAY HWMW; MNPW HEeAOCTATOYHbIX 3a30pax KuMbl
pas3gBuraloT noMmmkamu. M3 noananybHbIX MNPOCTPAHCTB KWUMbl BbITA-
rMBalOT Ha MPOCBET CYAOBbIMK fiebefKaMu, Ha LIKEHTENAX KOTOPbIX
nojaBelleHbl 3axBaTbl. Pa3pewaercd BbITArMBaTb KWMbl KPaHOM C WC-
Nonb30BaHWEM KaHM(ac-6/10KOB W LIKEHTeNel NpuW COXpPaHEHWW Bep-
TWKaNbHOTO MO/MIOXKEHUS KPaHOBbIX KaHaToB. [lpaKTUKyeTcs Takxke
BbIFrpy3Ka Kun U3 NoAnanybHbIX NPOCTPaHCTB MNOrpysynmkaMum c ruj-
po3axBaTaMy Mpu YCNOBUKM 0b6ecrneyvyeHUs YCTOWUYMBOCTM LITabenei.
B npsmMom BapuaHTe KuMbl KpPaHOM BbLIHOCAT Ha pamny, OTKyfja
norpysyMkamm ¢ 6GOKOBbIMU TUAPaBANYECKUMU WAW BUAOYHbLIMW 3ax-
BaTamMy CO CTanKuBaTeneM 3aBO3AT B BaroOH M YKnajbiBaloT B LWTa-
6enu.

Mpn paboTe Mo BapwaHTy CYAHO — CKMaj KpaHOM MOAalT KuMbl
Ha MPUKOPAOHHbIA WTabenb NGO Ha TpaHCMOPTHblE CpeAcTBa, KOTO-
pPbIMU [0OCTABAAKT MX K TbIIOBbIM CKnagam, rae wTabenn dopmupy-
0T TakXe KpaHoMm. OfHa M3 CXeM TWMOBOW TeXHOMOrMM npegycmar-
pvBaeT 0TBO3 KuM OT 6opTa cyaHa M (hopMMpoBaHuWe wWTabensa Ha oOT-
KPbITOM U KPbITOM CKfafiax aBTOMOrpy3ymkamy C rujaposaxBaTamu.
B 3ToM cnyyae norpysyMkoM 3axBaTbiBAalOT CTOMKY K3 8—12 Kkwun,
TPaHCMOPTMPYIOT MX K 06e3 yyacTua paboumx YyKnaablBalOT B LITa-
6enb.

KayuyK M3 Cy[OB BbIFpyXalT ualle BCEro Ha CKnaj, TaK Kak [0
OTNpaBfeHUs ero monydyatensam TpebyeTcs npefBapUTenbHas K-
crnepTu3a KauyecTBa. Kunbl M3 TPHOMOB BbIFPYXarT MOCNOAHO KpaHOM
C HaGopOM pPbIYaXHO-MOMUCMACTHLIX 3aXBaTOB, WHOrAa OfHOBPEMEHHO
ABYMs KOMMnekTamu pam. Korga KpaHOM BbIHOCAT 3a Npefenbl Tpio-
Ma OAHY paMy C KMMaMu Kayuyyka, [JOKepbl B TplOMe MNpuUcTynawT K
3alienKe KWM 3axBaTamy BTOPOro KOMMMeKTa.  BbIrpy3Ky Kaxaoro
CNnos rpysa cnefyeT HauyMHaTb B LIEHTPe MPOCBETA NllOKA M 3aKaH4u-
BaTb Y Nepe6opok M 60pToB. [Ns 3alena BCTbIK MeXAY Kunamu BBO-
AAT OAMH pbluar 3axBaTa; 3aTeM 3axBaT pa3BopauymBaloT Ha 90° M Ha
MPOTUBOMONOXHYI CTOPOHY KWMbl HaKNafblBalOT BTOPOM pblvar.

Ons 0TBO3a KayuyyKa B KpbITblii CKNaj MCMOMb3YHOT aBTOMOrpy3uu-
KA C CaMopasrpyXatlMmMcs KOBLIOM, B KOTOpbI KpaHOM YKnafbiBa-
0T Kunbl. OTUENASAT WX PasfBUXKON pblyaroB 3axBaTOB WM 0TBOAOM
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UX B CTOPOHY. [IpuMBE3EHHbIi Ha CKNaj KayydyyK BbIFPYXaloT MyTem
OMpPOKWAbIBAHWS KOBLIA. MeCTO CKNaguMpoBaHUS OrpaXAarT 4YacTblio
LOCTaB/MEHHbIX KWUM. [lna OTrpy3kM B KPbITbie BaroHbl MO OfHOW W”3
CXEM KuMbl Ha OKMafe BPYYHYI YKNaAblBalOT Ha JIUCT MOrpy3uuka,
KOTOPbIM TPaHCMOPTUPYIOT MX K BaroHy, a 3aTem BBOASAT /IUCT B ABep-
HOM MpoeM. YKNagblBalOT KaydyyK BPYYHYIO MNOCMOWHO 6€3 YyCTynos.
Mo Apyroil cxeme BaroHbl 3arpyar0T C pammnbl MOrPy3YnkOM C GOKO-
BbIM MPUKUMOM.

OKCMOPTHbIE KUMOBLIE TPy3bl (X/MIOMOK W LENA0103a) npubbIBatoT
B .KPbITbIX BaroHax. TexXHOMOTMYecKre MpPOLECCHl MX MEPerpysku MpuH-
UMNUanbHO He pasfnuyaloTcs. M3 BaroHa Ha pamny Kumbl BbITPyXatoT
MOrpy3YnkomM ¢ GOKOBbIM TMAPONPMWKMMOM. [pn NAOTHOM yKnagke
KUM B BaroHe, MCK/lOYatloleldl BO3MOXHOCTb BbIFPY3KW BCEFO rpysa
C NOMOLibl0 GOKOBbIX MPVWXXMMOB, 4acTb KUM BPYYHYK YKNaAblBaloT
Ha BWIOYHLIA 3aXBaT MOrPy3umKa, KOTOPbIM AOCTABAAKT UX M3 BaroHa
Ha pamny. Llenntonosy v Xxnonok B MPOCBET /fitOKa MOrpyXatwT Kpa-
HOM, OCHalleHHbIM paMoli C KOMM/JIEKTOM 3aXBaTOB. )

Mpu TpaHCNOPTMPOBKE KuWn nog nanyby u ux yknagke MCNoMb3y-
10T MOrpy3yYnK C OGOKOBbIM FMAPABAMYECKAM WAW BUMOYHLIM 3aXBaTOM
MW cTankmearenem. [ns norpysku Xxiomnka Ha cyga WCMNONb3YKT Kpa-
HOBble MOAMCNACTHble 3axBaTbl. [1NS MOrpy3Ku Lenntonosbl NpuMeHs-
I0T TakXe MoaAucnacTHble 3axBaTbl, HO HECKONbKO W3MEHEHHOW KOH-
CTpyKuMu. [na 3auena KuM pblyarm 3axBaTa BPYYHYKO pasfgBuratoT
M CAUMMETPUYHO HaKNajblBalOT Ha KuUMy; OTLENAAT UX B 06paTHOM
nopsgke.

Bbirpy>KeHHble M3 BaroHa -KWMbl X10MKa TPAHCMOPTUPYIOT Ha CKnag
M wWwTtabenmpyoT NOrpy3ymkom c 60OKOBbIM rugponpvxumom. LlecTb
pagoB wTabens ycTaHaBAMBalOT CTOMKaMu, a f[Ba BepXHUX — Ha
CcBA3KYy. C TOpUEeBbIX CTOPOH LlWTabens nocfne LWeCcToro psga Mo Bbl-
coTe AenawT ycTyn B fBe Kunbl. X/0MNOK MOXHO XPaHWUTb KakK B Kpbl-
TOM, TaK U OTKPbITOM CKflafie C YKPbITUEM Gpe3eHTOM.

N3 BaroHoB B KpPbITbl CKNah LEAN0N03y TakKXe BbIFpPyXatoT mo-
rpy34ymMkKoMm ¢ OOKOBbIM rugponpuxumom. LLTa6enmpoBaHue nakeToB
JonyckaeTcqd no BbicOTe He 6Gonee 8 pagos. Mexgy ABYMA pajamu
nakeToB MO BbicOTe wWTabensa yknagbiBalOT [epeBAHHble MNPOKAaAKM
NS CBA3M MX WM CO34aHUs HeBGOMbLUOrO YKAOHA BHYTPb paja.

TUNOBO TEXHONIOTMYECKO CXemoli MpegycMoTpeHo (opMUpoBaHue
KN LEennna0o3bl BarOHHbIM MOFPYy34MKOM B MakeTbl Ha MIOCKUX WK
rpebeHyYaTbiX NOALOHAX, KOTOpble 3aTeM MOrpy3ynkom C  BUAOY-
HbIM 3aXBaTOM TPaHCNOPTMPYIKOT Ha CKAajg W YycTaHaBAWBalT B
wrabens. -

XMOMOK 1 Lennonosa, ynoxeHHble Ha cknage 6e3 MoAfOHOB, Mog-
BO3AT Ha NpuyYyan MOrpy3ynkom c O6GOKOBbIM TUAPABANYECKUM MNPUXNU-
MOM M NofjaltT B TPIOM KpPaHOM, OCHALLEHHbIM KOMMAEKTOM noaucna-
CTHbIX 3axBaTOB, Kak Mpu npsamoM BapuaHTe. B nognany6Hble npo-
CTpaHCTBa KuNbl C MJIOCKMX MNOAAOHOB TPAaHCMOPTUPYIOT MOrpPy34nKOM
Cc OOKOBbIM MNPMXMMOM, a C rpebeHYaTbiX — MOrPYy34YUKOM C MHOFO-
BUIOYHbIM 3aXBaTOM.
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Mpu neperpy3ke rpy3oB B Kunax Heo6XoauMo co6nwogaTth Cre-
Lyl e OCHOBHble TpeboBaHWA M ycnoBWs 6Ge3onacHOCTU Tpyga: 30-
Hy pab6oT OrpaguTb U BbIBECUTb MpefynpefuTeNibHble 3HAKU; Meperpy-
aTb BOMOKHUCTbIE TFPYy3bl TO/bKO OBMefHEHHBLIMU WA OLUHKOBAHHbI-
MW 3axBaTaMu, KPHK KpaHa 06MOTaTb MELIKOBWHOMN; KOMMWHICbI Jt0-
KOB 06BECUTb [EPEBSHHBLIMU LUTAMMW, MELIKOBUHOW WM GPe3eHTOM;
YCTAHOBMTb MO COM/J1aCOBAHMID C MOXAPHOW 4acTbld MecTa ANA Kype-
HWS; HOUYblD paboTaTb TONBLKO MpPM CBETE MPOXEKTOPOB WAN CBETWU/b-
HUKOB B 6€30MacHOM WCMOJIHEHUW, LUTENCE/IbHbIE PO3ETKW A5 KOTO-
PbIX LOJIKHbI HaxOAWTLCS BHE MOMELLEHUs, TFAe MPOU3BOAATCH pabo-
Thbl; aBTOMOrPY34MKW, TYCEHWYHble W aBTOMOGUIbHbIE KpaHbl AO/KHbI
6bITb CHAGXeHbl WCKPOraCUTENsIMU, a 3/EKTPONOrpy3ynMKn BbIMOJHE-
Hbl BO B3pblBOGE30MACHOM WCMONHEHUW; MEPErpysky cna6onpeccoBaH-
HbIX KWUM WM KAN C HapyLeHHOW YMakKoBKOW W pa3noxXxmMayvyeHHbIMU
KpassMM NpPOM3BOAWUTL C MOMOLLbH FPY303axBaTHbIX MPUCNOCOGNEHWA,
o6ecneymBaloLiMX HAEXHOCTb CTPOMOBKM W WCKAHOUAKLWMUX BO3MOX-
HOCTb MafeHWs KUM, HanpuMep B CeTKax.

§ 18. YUEPHbLIE W UBETHbIE META/NbI, TPYBbI
N 4yYryH B UYYUWKAX

UepHble MeTanbl, TPybbl WM 4YyryH mMocTynalT B MNOPTbl B MOAYy-
BaroHax ¥ Ha nnatgopmax; LUBeTHble — B KPbITbIX BaroHax. 9Tu rpy-
3bl, KakK TMpaBui0, BHayane BbITPYXAlT Ha Ccrneyuanu3smpoBaHHble
cknagbl. MeTann B CBA3KaxX BbITPYXAKT MapHbIMWU CTallbHbIMU CTPO-
namm c MOMOLLbI0O CKOO WIM Konewy «B YyAaB».

LLUTY4YHbIA NUCTOBOW MeTann BbIFPYXalT rpy303axBaTHbIM Mpu-
cnocobneHmem (puc. 40), npeacTaBastowmMM €060l pacnopHyt 6an-
Ky 1 CcO CcTanbHbIMW KaHaTamu 2, MO KOTOPbIM MepeKkaTbiBalOTCA Ha
6nokax 3 T-o6pasHble 3axBaThl 4. [nd 3auena rpysa 3axsaTbl Bpyu4-
HYl0 3aBOAAT C OOKOBbIX CTOPOH CTOMKW /INCTOB HA PaBHOM paccTof-
HUM OT TopuoB. KpaHoM cHayana npuNogHWMAlOT rpy3 Ha BbICOTY [0
30 cM [nA NpoBEPKM MPaBWIbHOCTU 3aCTPOMNKW W HAAEXHOCTW fAeii-
CTBMA TOPMO30B, a 3aTeM MEPEHOCAT Ha cKnaf. ITUMM >Xe 3axBaTa-
MW MeperpyxarT Mayku JIUCTOBOr0 MeTanna, TO/WMHA KOTOpPbIX —
B Mpefefnax WWPUHbI 3eBa 3axBaTa. bofiee KpymnHble Mayku BbIrpyxa-
0T CMapeHHbIMW CTaNbHbIMU cTponamn. CTanbHOW NWUCT B py/noHax ne-
PeBO3AT B BaroHax B BEPTUKA/NbHOM TMOJIOXKEHUW W BbITPYXAKT aB-
TOMATMYECKUMU 3axBaTamu no 1—2 pynoHa.

Ona BbIrpY3KW LWNYHTa MNPUMEHAIOT MOABECKY C 3axBaTamu, Ko-
TOpble 3aBOAAT C 06OMX KOHLOB LUMNYHTOBOW CBau. B 3aBucumoctn ot
rpy3onoAbeMHOCTM KpaHa OAHOBPEMEHHO neperpyxawT 2—6 cBail.

Tpybbl B CBA3KaxX BbIrPY>alOT W3 BaroHa CTalbHbIMU CTpoMamMu ¢
pPoONMKOBbIMKU CKOG6amu. CTPOMOBKY MPOM3BOAAT CMNOCO6GOM «B YyhaB».
Tpy6bl AvameTpoMm cBbiwe 200 MM, Y/IOXEHHble B BaroHax nNOLWTYY-
HO, BbIFPYXalT C MOMOLLbIO pambl, OCHAaLLeHHON creyuanbHbIMU 3ax-
Batamu (puc. 41). B ofguH KOMMJEKT BXOAAT fBa 3axBaTa, 3auenns-
owme Tpyby no Topuam. OJHOBPEMEHHO MOXHO Meperpyxatb [0
Wwectn Tpy6 B 3aBMCMMOCTM OT WX PasMepoB U MacChbl, Tpy3onofbem-
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Puc. 40. 3axBaT pAns NMCTOBOrO  Me- Puc. 41. 3axBat gns tpy6
Tajana

HOCTM KpaHa. B HeKoTopbiIX MmopTax AN neperpysku Tpyo 601bWOro
avnaMeTpa NPUMEHAOT aBTOMaTWYeCKMe 3axBaTbl TFpeidepHOro TuMa,
ynpaB/fiseMble KPaHOBLMKOM.

MpoBONOKY B Kpyrax w3 MOMYyBarOHOB BbIFPYXalT CTanbHbIMM
cTponamu, KOTOpble MPOTSArMBatOT 4yepe3 OTBEPCTUS B Kpyrax.

B nocnegHee Bpemsi nopTanbHble KpaHbl 6ONbLIOKA TFPy30MOAbEM-
HOCTM 00OpYyAylOT MNOBOPOTHOW TpaBepcoii C 3neKTpomMarHuTamu. Ta-
KWe KpaHbl CnyXaT ANs Meperpy3ku LUMPOKOA HOMEHKNaTypbl MeTa-
nos (nuct, TpyO6bl, KBagpaTHas CTanb, Yronok u Aap.) 6e3 npueneve-
HUA paboymx 418 3aCTPONKW U OTCTPOMKM.

MeTannonom BbIFPY)aloT KpaHamu pasfiniyHbiMK  npucnocobne-
HUAMW. PasgenaHHblii MeTan/oNoM BbIFPYXakT W3 MOJyBaroHOB MHO-
rOYeNtoCTHBIMKN  rpeiihepaMn, OPUKETUPOBAHHbLIN—31eKTPOMArHUTaMu,
KpynHOrabapuTHbIi — MHOrOBETBEBbLIMW CTa/ibHbIMU CTPOMaMMu.

UyryH B 4ylKax NOCTynaeT HaBa/OM Ha XXene3HO4OPOXHbIX nnat-
thopmax ¥ B nofyBaroHax. BbIrpyxatT ero B wTtabenn nopranbHbIMK
KpaHaMyW C MHOTOYEIOCTHbIMU TpeiidepaMn WAN 31eKTPOMarHuTamu.
HemarHuTHble MapKu 4yryHa BbITPYXXalT W3 MOJyBaroHoOB camoTe-
KOM B KOBLUM Yepe3 OTKPbITble NOKKW. OcTaBWMeCcs B BaroHe YyLWKM
pabouyne cbpacbiBalOT B KOBLUN Garpamu.

YKene3HOAOPOXHbIE HaKnagku, MNOAKNAAKM W KOCTbIAW HaBaloM C
XenesHo40P0XXHOT0 MOABMXKHOTO COCTaBa TakKXXe BbIFPYXalT 3/eKT-
POMarHuTamu.

LiBeTHble MeTannbl MpuObLIBAIOT B KPbITbIX XXENe3HOLOPOXHbIX Ba-
roHax nakeTamu. BbIrpyXxalwT UX y pamn BaroOHHbIMU MNOrpy3ynKamu,
OCHaLLEeHHbIMM B 3aBMCMMOCTKM OT (HOPMbl MaKeTOB ABYX-, TPEXBWUIOY-
HbIM MM GOKOBLIM TMapo3axBaToM. Kpyru LBETHON MPOBONOKM U Me-
Tann B JIEHTaxX BbITPYXAKT MOrpy3sYMKOM CO LWITHIPEBbIM 3aXBATOM.
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Cnocob cknagupoBaHMs MeTannoB 3aBUCUT OT Buga MeTanna,
pasMepoB ¥ Maccbl MakeTa, CTEMeHW aBToMaTu3aluu npouecca. B
KaXXA0M KOHKPETHOM Ciy4yae CXeMbl W MPUEeMbl CKafMpoBaHWs oOn-
pefensoTca B pabouynmx TEXHOMNOrMYECKUX KapTax.

C TbiNOBbIX CKMafoB K 060pTy cyAHa MeTanabl MOABO3AT aBTOMa-
WUHaMKU, TArayamu C TipuLenamu-pocnyckamu/, [LBYXOCHbIMU Mpu-
uenamu, Tpeinepamu, ponn-Tpeinepammn, norpysynkamu. Bbirpysky
MeTan/0B W3 3TUX TPAHCMOPTHbLIX CPeACTB W MOrPy3Ky WX B TPHOM
OCYLLECTBAAIOT B OCHOBHOM cTponamu. LLITY4YHbIA M MaykoBbIA NUCT,
MeTan/n B .CBA3KaX, PY/MOHbI CTanu yKnajbiBatoT B Mognanyo6HOM npo-
CTPaHCTBE MOrPY34YMKOM C BW/IOYHbIM 3axBaTOM, a LUMNYHT, PeNbChI,
Tpy6bl W Apyrue AAMHHOMEPHbIE MeTannbl — ABYMS OAHOTUMHbLIMU
norpys4ymKkamMm MeTOAOM CrnapeHHoW paboTbl. [pu  OTCYTCTBUMU WK
HEBO3MOXHOCTM WCEMOMb30BaHWA MOrPYy3YMKOB MeTannbl 3aTArMBarlT
B noanany6Hoe MpOCTPaHCTBO CyAOBbIMM nebefkamum nNpu  MOMOLLK
LWKeHTenein un kKaHudgac-6no0koB. [MpoBONOKY B Kpyrax [AOCTaBnsAKT B
nognany6Hoe NPOCTPAHCTBO MOrPy34MKOM CO LUTHIPEBBLIM 3aXBaTOM.
Ona 3arpysku noananybHOro npocTpaHCTBa METan/0/10MOM  MCMOJb-
3ylOT AONONMHUTENbHbIA KpaH, 000PYAOBaHHbLIA LTUBYHOLWMUM NCTOM.
MexaHn3aun TPIOMHbIX PaboT MOXHO TaKXXe OCYLIeCTBUTb MNOrpy3-
YyMKamy rpy3onoabeMHOCTbIO He MeHee 10 T, 060pyAOBaHHbLIMM CaMo-
pasrpyxarmwmummca Koswamu. LUTUBKY u4yryHa, >Kene3HOAOPOXHbIX
HaknajoK, MNOAKNAAOK W KOCTbieli Mpou3BOAAT YANMHEHHbIMW KOB-
wamum.

LiBeTHOIM MeTann B nakeTax Ha CKnaje rpy3saT Ha TpaHcnopT-
Hble CpefcTBa MOrpPy3YMKamm C [ABYX- WA TPEXBUIOYHbIMW 1160
60KOBbIMU rnapolaxeatamu. Y 6op-
Ta CyfHa MakeTbl 3axBaTbIBalOT Kpa-
HOM C HAaBELIEHHON Ha ero Kprk
camo3saTsrusatoLleincs nofBecKoli
(puc. 42). B nopgnanybHoe npocT-
PaHCTBO LBETHON MeTann 3aBo3AT
norpysymkamm c 6GOKOBbIM Tuapas-
NNYECKUM ABYX- WAM  TPEXBUIOY-
HbIM 3axBaToM.

MpoceeTt NIloKa  3arpyxator
MeTan/ioM nyTemM OTUenKW 3axBa-
TOB KpaHa OT MOLAaHHOro B TPHOM
rpysa.

NmnopTHble wmeTannbl (npokat
pasHoro npodwuns,  Tpybbl, NKCT,
PYNOHbI CTanu, UBETHOW MeTann B
naketax) ©3 CYLOB BbIFpyXaroT
C MPUMEHEHMEM TeX >Xe TexHuye-
CKMX  CPefCTB M rpy303axBaTHbIX
npucnoco6neHnin, 4yto M npu no-
rpyske. Hanpumep, pynoHbl cTanu
C npocBeTa /fil0OKa  BbIFpyXaroT
KpaHOM, OCHAalleHHbIM aBTOMAaTK-

Puc. 42. CamosaTaruBail,ascsa nog-
'Becka [/718 LBETHbIX MeTannoB



YyeckKMM 3axeatom, no 1—2 wWwr.

Q) & nopmasnomy o) B 3aBMCMMOCTM  OT  Macchl

Hbary o3 OfHOTO  MecTa M Trpy30noAbem-
; HoCcTM KpaHa. W3 noanany6Ho-

Ir—‘ ro MpoCTPaHCTBa  PYJIOHbI BblI-

;\r\ BO3AT norpysumkamu. [pokat ¢

Q - npocBeTa BbIFPYXaT KPaHOM

éﬁ Ha cTponax. W3 nognany6Horo

npocTpaHcTBa rpys 4 (puc. 43,

Puc. 43. NopaTtackmBaHue rpysa a, 6) VI'IO,CI,TaCKVIBaIOT CyAoson

n3 noanany6Horo nebegkon 3 unAM  KpaHoMm € no-

npocTpaHcTBa MoLWblo  KaHudac-6nokos /
WKeHTenen 2.

UyryH B u4ylIKax C MpOCBeTa Jil0Ka BbIFPYXalT MHOrM0YentocT-
HbiMW rpeiihepaMn wUnnM 3nekTpomarHutamu. [locnegHue npu fepe-
BAHHbIX Naionax TPIOMOB WAW PAcrOfiOKEHUN rpy3a Ha TBUHAEY-
HbIX JIIOYMHAX eAWHCTBEHHO npuemnemsl. W3 nognany6Horo npoct-
paHCTBa YYryH [OCTaB/IAOT Ha MNPOCBET MNOrpy3ymKkamMy C 3N1eKTpo-
MarHWTHbIMKU 3axBaTaMu. [na 3TOW e LUenM MCnofb3ylT MNOrpy3umk
60MbWON rpy30N04bEMHOCTA C OMPOKWAbIBAKOLWMMCA KOBLUOM, a B He-
BbICOKMX MOMELLEHNAX — TMOrPy34YnKn € INCTaMMU.

Mayky MMNOPTHOWA >XecTU W LPYroro MeTanna, WUMelOWue canas-
KW, BbITPYXalT KPaHOBbIMW BUIOYHLIMKU 3axBaTaMu. Tpy6bl C u30nd-
LMOHHbLIM CNOEM W TOHKOCTEHHble Meperpy>artT 3axBaTamu C 3€BOM,
OKaHTOBaHHbIM a/lOMUHWEBOW NEHTOMN, KOXEeW WAn pe3nHON.

VIMMNOPTHBIA CBMHEL, B YKPYMHEHHbIX -OT/IMBKaX, UMEKLWMX cneymnanb-
Hble CcTasbHble MEeTAU And 3aCTPOMKW, BbITPYXaT C NpocBeTa Kpa-
HOM C [BYXBeTBeBbIM CTponoM. W3 nognany6HOro npoctpaHcTBa CBU-
Hel, BbIBO3AT MOrpy3ymMkamm c 6e36/104HbIMK CTpesiamu. o

Mpn onyckaHuuM W noAbeme AJMHHOMEPHbLIX TPy30B paboume [0SXK-
Hbl ObITb BHe nnaTopMbl UAM nosysaroHa. O/MHHOMEpPHblE TPpy3bl B
rOPU30HTaNIbHOM TMOJIOXEHUW MNeperpyXxarwT cneysaxsatamum wWam nap-
HbIMW METaNINYeCKMMU cTponamMu. Bug 3acTponku onpepensietcs B
KaXXAOM cnyyae pabouymmu TeXHONOTMYecKMMU KapTamMu Ha . Mnorpysou-
HO-pa3rpy3oyHble paboTbl ANS [AHHON KaTeropum rpysoB. 3acTpoiiky
B HAaK/IOHHOM MOM0XEeHUN MNPOM3BOAAT [ABOWHbIM 0XBaTOM «B Y/AaB»
C NpUHATMEM Mep, MpefynpexjalolnX BbICKanb3biBaHWe rpysa (npu-
MeHeHWe NpoKafoK, KperjeHWe C MNOMOLWbIO AOMOJHUTENbHOTO TPo-
CMKa 3a Topey u T. 4.).

PasBopaymBaTb TAXENOBECHbIe W [/MHHOMEPHbIE TpPy3bl cnegyeT
npu MoMoOLWM ABYX OTTAXEK, 3aBefeHHbIX BO Bpems 3acTponku, o6ar-
pPOM WAN JJINHHBIM KPHOKOM,

3acTponka mnakeToB 3a 06BA30YHble nosca paspellaeTcs TOJIbKO
npy HanMuuuM rapaHTMM MocTaBwmka (OTNpaBUTENA) CO CCbINKOW Ha.
cootBeTcTBYtowMin NOCT u TY. Tpybbl B cBfiskax (MakeTax) BbIrpy-
XalT MeTas/IMYeCKMMM CTponamum C POJIMKOBbIMKM CKobGamu, ecnu 06-
BA3Ka MakeTtoB He cHab)XeHa nNpUCNoCoBNeHMAMU [Nf CTPOMOBKM.
3acTponky B 3TOM c/y4yae cliefyeT Npou3BOAUTbL CMOCO6OM «B YAaB».
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Mpu Hanuuuu npucnocobneHnin Ana 3acTPONKM MCNONb3YIT Cheymanb-
Hble rpy303axBaTHble YCTpOiCTBA B COOTBETCTBMM C pa3paboTaHHOI
TexHonorueid. Tpy6bl 6GONbLLIOrO fuameTpa ChnefyeT Neperpyxatb cre-
LuanbHbIMU 3axBaTaMmu.

[na metannos C OCTPbIMW KPOMKamu Moj CTPOMbl crefyeT Hakna-
AblBaTb cneyuanbHble Npoknagku. Mpu “cnonb3oBaHWM KaHudac-6n0-
KOB 3amnpellaeTca HaxoguTbCA BOAM3M HATAHYTbIX TPOCOB U BHYTPU
yrna, obpasyemoro uMmu. Ha OTAeNbHbIX PYYHbIX onepayuax no ne-
perpyske MeTannoB W CNNAaBOB B 4ylIKax paboyme [OMKHbI UMETb
CETOYHbIE OYKW, MPOYHbIE PYKaBuLbl M 00YBb C XXECTKMM HOCKOM A/f
3alnTbl NanbleB Hor oT ywwub6os. lMpu TemnepaType BO3f4yxa HUXe
MuHyc 15°C 3acTponka rpysoB «B YyjAaB» CTalbHbIMWU cTponamu 6es.
NpYMeHeHUs POJIMKOBbLIX CKOG 3amnpelyaeTcs.

§ 19. NECHBIE TPY3bl

CoBeTckuin Colo3 ABNAETCA KPYMHbIM 3KCMOPTEPOM NECHbIX TPy30B,
KOTOpble OTNPaBAAOT rNaBHbIM 06pa3oM MOpPCKMM TpaHcnopTom. Jflec
npubbiBaeT B MOPTbl B XKEJe3HOLOPOXHbIX BaroHax, Ha peyHbIX Cy-
jax, bapxax, nnawkoyTtax, nnotax. YacTb NecHoOi npogykuuum oT-
rPy>XatoT M3 MOPTOB Ha BHYTPEHHMIA pbIHOK. Ha MOpCKMX cypax ne-
PEBO3AT KPYINblil, NWAEHbIA, TecaHblid, KOMOTbIA nec.

Kpyrnbiii nec genutca Ha [LAUHHOMEpHbIA (6peBHa, TenerpadHble
CTONMGObI) AAMHON 4—9 M W KOPOTKOMEpHbIV (6anaHcbl, pyaHU4YHas
CTOlKa, ApoBa) AAMHON Ao 4 M. K nuneHOMy necy OTHOCATCA AOCKK
n peilkn. B rpynny TecaHOro sneca BX0AAT 6pycba W Wnanbl, a Ko-
NOTOro — napkeT, TapHad pouedvka, 6oyapHas knenka. Bce atu rpy-
3bl MEPEBO3AT W MeperpyXarlT POCChbINbO, B MakeTax, CBA3KaXx.

Kpyrnblii AAVMHHOMEPHbIA nec, nNpubbIBalOWMA B NofyBaroHax C
MOLWTYYHOW YKNafKoW, BbIFPYXAKT pasnnMyHbiMKW cnocobamu. Hamb6o-
nee 3h(PeKTMBHO NPUMEHEHME CcheunanbHbIX TPpexaanbiX W ABYXYento-
CTHbIX Tpeigepos.

Mpu BbIrpy3Ke Ha CKNaj BeCb NpoLecc MexaHW3upoBaH. JlecHble
rpeiiepbl LWIMPOKO MCNOMb3YIOT He TOMbKO MpU MNOrpPy3Ke OTKPbITbIX
CY[0B, MPOCBETOB /OKOB TPHOMOB M nany6 3akpbiTbiX CyfoB ¢ 60/b-
WM nognanybHbIM NPOCTPAHCTBOM, HO W MpWU BbIFpy3Ke feca W3 BO-
Abl C MAalWKoyToB, 6apX W peyvHbIX CYAOB. ITMMM Xe rpeidepamu
3arpy>aroT KPYrfbliAi nec B ene3HOLOPOXHble BaroHbl. Npu Heobxo-
OUMOCTM B TEXHONOTMYECKYIO Lienb MEXaHM3MOB BK/OYAKT crneunanb-
Hble MalluWHbl ANS TopueBaHMs 6peBeH.

Hapsgy c rpeiipepoM TUNOBbIMW TEXHOAOTMYECKMMU CXeMaMy Mnpe-
JyCMOTpeHa neperpyska A/MHHOMEPHOrO feca CTajlbHbIMW CTponamu
«B yfAaB» C POSIMKOBON CKo6OW. [lns 3axBata OpeBeH Mpu BbIrpys3-
Ke WX M3 BaroHOB CTPOMbl 3aBOAAT Yepe3 OTKPbITble NOKW. B nog-
nany6Hoe MpOCTPaHCTBO CyJOB fleC 3aTArMBAlOT LUKEHTeseM CyLOBOi
nebegky yepes KaHudac-610KM M yKNafblBalOT  CNOSMW BPaccTun
BAONb cyfHa. [lepemag Mo BbICOTe MeXAy CNoAMKM AoOMyckaeTcs
po 0,7 m.
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Mepen morpyskoii neca Ha nmanyby B chneuuanbHble rHesga 5 (puc.
44) y tanbwbopTa ycTaHaBNMBaKT CTOWKKM /. Mocne Norpysku Ha Bbl-
COTy 0K0M0 15 M NpOTMBOMOMOXHO CTOAWME CTONKM CTATMBAKOT CTAX-
kamn 7. [lo OKOHYaHWW 3arpy3ku Bcell nanybbl nec AONOSIHUTENLHO
KpensaT HaliToBamu, COCTOSLWMMMW W3 CTanbHOro Tpoca 4, AAUHHO3BEH-
HO cBapHOW Uenu 3, Tanpena W rnaronb-raka 2. Tpoc 3akpennswT
K obyxam 6. Ha cneuuanuanpoBaHHbIX cyfax Ans 6bICTPOro 0CBO-
60XAeHna rpysa 3aBOAMTCA TPOC, NO3BOAAKOWMI Bblgeprusatb nebes-
KON npefoXpaHWTeNbHblE LUMNHTHI.

KopoTkomepHbIi nec (6anaHcbl, PYyAHWYHbIE CTOMKM) npubbiBaeT
B MOPTbl B MOJlyBaroHax W KPbITbIX BaroHax POCCbINbIO W B MakKeTax.
Bbirpy>atT MX Npyu NOWTYYHOW YKNagKe BPYYHYIO B MepHble CTaHKM,
YCTaHOBJ/IEHHbIE Y KPbITOr0O BaroHa, /IM60 HEMnocpefCTBEHHO B MO/yBa-
roHbl. N8 ycTaHOBKM MEPHOro CTaHKa B MoOJlyBaroHe 4yactb rpysa (Ha
1—2 cTaHKa) nepeknajbiBalOT K TOPLeEBbIM CTeHKam. [locne 3anosiHe-
HWA CTaHKa KpaH WAM aBTONOrpPys34MK CO CTPenoin o6xumarT nakeT
Nneca 3apaHee Y/I0XEHHbIMW B CTaHOK CTponaMy W MepemeLialoT ero.
Mpu BbIrPY3Ke Ha CKMaj B MepHble CTaHKW [JOMONMHUTENbHO YKNnafbl-
BalOT MPOBOJIOYHbIE YBA30YHbIe nodca. [okepbl HabpacbiBalOT WX 4a
nakeT W 3aMblKalT nocne o6xatma 6anaHcosB cTponom. Cdopmmpo-
BaHHble TakKMM CrMoco6oM MnakeTbl XPaHAT Ha CKnaje Ha npoknagkax.
B Tpiom cyfHa nakeTbl B YBA30YHbIX Mofcax rpys3aT KpaHOM cTpona-
MW C POSIMKOBLIMM CKOGamMu «B ypas». [lonyckaeTcs CTPOMOBKa Jeca
AAVHONM 00 3 M OAHMM cTpornoMm. KOpOTKOMEpHbIA fliec, MOABE3eHHbIl
CO CKnaja WM BbITPY>XaeMblii M3 BaroHOB, YKNajblBaloT B TplOMax
BPYYHYI MOCMOIHO.

B nocnegHee Bpems pacnpocTpaHeHbl MHOT0060POTHbIE MOMYXKECT-
Kue CTponbl, MNO3BONAKOWME MeXaHW3MpPOoBaTb BeCb Mpouecc neperpys”
Kn neca.

MHOroo60poTHbIE NONYXeCcTKue cTponbl (puc. 45) CcOCTOAT U3 ABYX
XEeCTKUX OOKOBbIX TAr 5 KPYr/J0ro CeyeHws, HVDKHed Hecylieil nonocsl
6 ¥ BepxHero 3ambliKalowero anemeHta /. OTAeNbHble 3N1EMEHTbLI CTPO-
Ma CcOeAMHEeHbl OTpe3KaMy CBapHOW uenu 3, 3ajenaHHbIMU B COEAWHU-
TeNbHbIX NeTnax 2. CTpon 3amblKaeTcs Ha NakeTe KONMbLOM W OTpes-
KOM Lenu nyTeM 3aKpyTKUM MAFKOA NPOBOMOKON cedyeHnem 3—4 MM,
4BaXKAbl MPOAETON 4Yepe3 KOMbLO. 3axBaT MakeTa ocyuiecTBaseTcs 3a
NPOYLWMUHbI 4, KOTOPbIMU 3aKaHYMBAKOTCA OOKOBblE TATW.

Ona dopmupoBaHMsa MakeToB [A/MHHOMEPHOrO KPYrnoro neca npu-
MeHAlT cTponbl  MC-0,5 (cxema a), KopoTKomepHoro — [1C-0,4
(cxema 6), obanon, wnan, TapHOW AOCKM U APYTMX KOPOTKOMEPHbIX
nunomatepuanos — [C-0,3 (cxema a), AJUHHOMEPHbIX NuoMaTe-
pnanos — MMC-0,1 (cxema r). B uenax MakCuManbHOro KCMNonb30Ba-
HUA TPY30NOLBEMHOCTU MONYBaroHOB Hapj wuxX 6opTamu ykKnajbiBatoT
TaK HasblBaemylo «Llanky» TpaneuueBugHoin cdopmbl (puc. 46). YBAas-
Ky ee B MnakKeTbl OCYLLECTB/AKT MONYXecTKuMmmn ctponamu tuna [MNC-02
(puc. 45, p).

MakeTbl nNeperpyXatT YeTbipeXBeTBEBbIMA  KPaHOBbIMW  MOABEC-
Kamn 6e3 npwxuma M C NPWKUMOM — [ANd KOPOTKOMEPHOro Jeca
(puc. 47). i i
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Puc. 46. TpaneuueBnfHaa «wanka» Kpyrnoro neca

MunomaTepuanbl MOCTynalT B NOPThI

Ha OTKPbITOM NOABWXHOM
COCTaBe B OCHOBHOM B aHKeTWpOBaHHOM BMAE. Nlec B nakertax nepe-
BO3AT Ha CKnag n K 60pTy CyAHa aBTONoOrpysymkKamu, aBToMallnHaMK,

TArayamm C npuuenamu, aBTojecoBo3amu. [py MOWTYYHON OTNpaB-
Ke nakeTbl necomatepuanos B TpOMax CyAOB pacOpMUpPOBbLIBAOT, a
MONY>XeCTKMe CTponbl BO3BpawatwT Ha Oeper. YknagKy npou3BogAat
BpyYHyto. MNpu nakeTHbIX OTNpaBKax rpy3 Ha cyfgHe c 601bWMM noj-
nany6HbIM MPOCTPAHCTBOM YKNaAbiBalOT aBTOMOrPYy34YMKOM C BWUJIOY-
HbIM 3axBaToOM wan 6e36M104HOW cTpenoli. B TPHOMbl OTKPbITIX CYAOB
M Ha nanyby nakeTbl YKiafAblBalOT KpaHOM. [1OMMMO MOMYXECTKUX
CTPONOB, B KayecTBe nakeToo6pasytolmMx CpeacTB MpU MOPCKMX Mepe-
BO3Kax J/lecoMarepuanoB MCMOMb3YHOT TakxXe pacTUTe/bHble CTPOMbI,
CTa/IbHYIO NIEHTY U NPOBOJIOKY.

Bonpocam o6ecneuveHns 6e30nacHOCTM Tpyda nNpu neperpyske fe-
ca B MmopTax YyAensT UCKI4YUTenbHoe BHMMaHue. K pa6otam no ne-
perpyske Kpyrnoro neca QA/AWHOW CBbile 3 M [OMNYCKalTCA [AOKepbl-
MexaHu3aTopbl, npowegwne crneunanbHoe obyyeHMe NO pacLUMPEHHOW
nporpaMMe MeTojam W npuemam paboTbl C fecHbiMU rpy3amu. Ctap-
LIMMWN TEXHONOTMYECKUX 3BEHbEB Ha3HauvaloT pabounx, MMEKLWMX KBa-
nmpukaumnio He Hwxe Il knacca.

Meperpysky neca u3 BOAbl U Ha
BO4Y KpaHamu MNpouM3BOAAT, Kak
npasuio, C MCNOMb30BaHWEM fec-
HbIX rpeiieposB. Heobxogmmo 3a-
paHee onpefennMTb MacCy «nofbe-
Ma» No 06bemMy W MAOTHOCTW fApe-i
BECUHbl Ha OCHOBAHUW CMIOTOYHOW
BefjomocTu. lMpu norpyske neca w3
BOAbl B CNny4yae Py4YHOW 3acTPOMKM
(hopmupoBaHuns

= ) Ans «MofbemMa»

Z \‘@Q&\\\m’ 323 JO/MKHO OblTb YCTPOEHO HamjaBHOE
é{ .‘%’%%%%%?.%%?ﬁma&?ﬁ COOpY>XeHUe, cocToslee U3 OGOHOB.
'\ ,"?"Ioég?‘%%oyﬁ&gp@#g;}‘ Y wmecTa paboTbl MOCTOAHHO [A0/X-
\(k\ ,Q{’,;v' (L @0, Hbl HaxoAMTbCA  cnacaTeflbHble
2 LX) cpefacTBa  (cnacaTenbHble  Kpyrw,

D5 NUHb, 6arpbl). MepegBuratscd no

NPMXUMOM ANl KOPOTKOMEPHOro feca

88

o6neaeHeNbiM M MOKpbIM GpeBHaMm
npu cune BeTpa CcBbiwe 0 6annos



Ha wTabenax, nnatopmax, MNoOayBaroHax, aBTOMaWMHax W nanybax
cypoB 3anpewaetcs. [Ans pa3BopoTa «Mnofgbema» fleca B HYXXHOM Ha-
npaBfieHNN HEeoBX0AMMO ucnofib3oBaTb Oarpbl. PackaTbiBaTb OpeBHa
cnefyeT MeTanMYecKUMu nomamu, 6arpamu MM PyYHbIMU KpHOUKa-
mun (6aropkamu). PackaTka W yknagka 6peBeH BpYy4YHYH 3anpelia-
toTca.

Pa6oTalowme B TpOMe AOMKHbI HaxOAMTbCS B 0e30MacHOW 30He B
CTOpPOHE, NPOTMBOMONOXHOW ABMXeHUIO 6peBeH. 3anpewiaetcs nog-
paBHMBaHWe 6peBeH BO BpeMs WX cnycka. lMpu norpyske neca cypgo-
BbIMU CpeACcTBaMM  3anpeljaeTcs OfHOBPEMEHHO mMojaBaTb Fpy3 B
CMEXHble /IOKW Trpy30BbIX TpoMoB. CTOKWM cnefyeT ycTaHaBnIuBaTh
npy NOMOLUU CYAOBbIX W 6GeperoBbiX CPeAcTB, a rAe 3TO HEBO3MOXHO,
paspellaeTca MX YCTaHOBKA BPYUYHYK C MPUMEHEHMeM CcheunanbHbIX
YNOPHbIX BUOK.

Mpu cTponoBke neca rpy30Bble CTPOMbl [LO/DKHbI HAX0AUTbCA Ha
paBHOM pacCcTOfAHMM OT TOPLOB MOAbEMA, WCK/OYaloLWemM Nepekoc, HO
He mMeHee 50 CM U He 6ofiee MOJIOBUHBI A/IMHBLI «MO4bEMa», 3aK/MOYEH-
HOr0 MeXay cTponamu.

Mpn neperpyske neca 3anpelaeTca: XoAWTb NO necy, MNPUNOAHSA-
TOMY CTPONOM, W NO NAaHWMpy NOJyBaroHa; fepXaTb CTPONbl B Ha-
TAHYTOM COCTOSHMM B MOMEHT OTgauum 60nTa PONUKOBOM CKOObI rpy-
30BOr0 CTpona; nojaeaTb fec B noanany6HOe NpOCTPaHCTBO MyTem
packayMBaHMA «MoOf4beMa»; MPUMEHATb «BOCbMEPKWU» BMECTO POMKO-
BbIX CKOO.

Pa3rpyska fieca ¢ nnatopM U CHATME «lUanKu» NoflyBaroHa paspe-
WAKTCA TOMbKO NOCAE MOMHOTO CHATMS U YBOPKM BCEX KPenexXHbIX
CTAXEK M MaTepnanos.

Mpu neperpyske neca rpelihepom HaxoguTbCA Ha wTabene, B npo-
Xofax, npoesfax Mexpgy wTabensmMm u B 30He NepemelleHMs rpysa
3anpewaeTcd. lMpu nogaye u yknagke «wanku» paboume JOMKHbI Ha-
XOAUTbCA BHE MOAyBaroHa (Maat(opMbl) Ha 3eMae WM Ha OrpaKAeH-
HbIX 3CTakajax, HampaBfiff «Wwanky» C MNOMOWbK 6arpoB uam oTTA-
Xek. [lo Hauyana norpysku BEpXHeil 4acTu BaroHa AO/DKHbI 6biTb YC-
TaHOBNEHbI NpucnocobneHns Ans QOPMUPOBAHUS «LIAMKU» U NOAMOCTU
Wy acTakagbl C nNepunaMy AAA HaXOXAEHUS Ha HuUX paboumx BO Bpe-
MS MOTrPY3KM W  KPEenneHus, a Takxke JecTHUUbl ANnf BbiXxoja Ha
nogMocTU. BbIrpy3Ky «LWamnok» OCYLWECTBAAKT [ABYMS CTponamu B
«JIONbKY».

Bbirpy3ska KOpPOTKOMEPHOrO fieca 4epe3 J/IIOKM KPbITbIX BaroHOB,
neperpyska 6anaHca npu nNOMOWM aBTOMOrpy3unkos 6e3 npepBapu-
TENbHOT0 WX NaKeTUPOBAHWA WX MPUMEHEHWA CheLManbHbIX 3aXBaToOB
3anpewatotca. [pu neperpyske aBTONOrpPy3yYnMKOM MNAKeTOB C KOPOT-
KOMEPHbIM KPYT/ibIM JIECOM MNOAbEM W MepeMelleHne pa3BsA3aBLUMXCA
MakeToB He pgonyckaetrca. Yknagka 6anaHca waM [pyroro feca B
nakeTbl C YBA3KOW MPOBOMIOYHbIMU KPeMneXHbIMU KOMMAeKTamu fonyc-
KaeTca npu AnuHe neca 40 1 M BbICOTON B fABa MakeTa, Npu ANuWHe fe-
ca 2 M — B Tpu nakeTa. Bo Bpems Mmorpysku naketoB C fIeCOM B aB-
TOTPaAHCMOPT WAU BbITPY3KM W3 HEro HaxoXAeHwe el B Ky3oBe
3anpelyaeTcs.
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KOHCTPYKUUA MepHbIX CTAHKOB A/ Nponcos, 6anaHcoB W Apyroro
neca fo/hKHa obecneymBaTb CBOOGOJHOE HaBellMBaHWe CTPOMOB Ha
nakeT («nNogbem»).

Mpn paboTax, CBA3AHHbLIX C MNeEpPeABWKEHWEM MNOPTOBbLIX paboymx
Mo MOKPOMY W CKONIb3KOMY Jiecy, Heo6X0AuMO Mnofib30BaTbCca Cre-
UManbHbBIMM - NPUCNOCOBNEHMAMK, TNPesynpexfarlnmMm  CKONbXeHue
Hor. LWnansl n gpyrue necomatepuansl, 06paboTaHHble KPEO30TOM WK
APYTUMUW aHTUCENTUKAMU, CnegyeT Meperpyxatb TO/bLKO B MaKeTUpo-
BaHHOM Buge. MNpu paboTe C NECOM HYXXHO NPUMEHATb 00YBb C XKecT-
KUM HOCKOM.

§ 20. OMACHBbIE TPYy3bl

K onacHbIM rpysam OTHOCATCA BeLLecTBa W NpeaMeTbl, KOTOPbIE MPK
nepeBO3Ke, XpaHeHWW, MOrpPy3Ke W BbIFPY3Ke MOryT MOCAYXUTb NpUYun-
HOW B3pblBa WAM MNoXapa, paspyleHWs u nopyn CygHa, rpysos, nop-
TOBbIX YCTPOWCTB, 3[aHWIi W COOPYXEHWI, a Takxe rubenu, yBeubs,
OTpaBfieHNsA, 0XOroB, 06nyyeHns wnu 3abonesaHuns NKOLel UAN XKWUBOT-
HbIX.

B cootBeTcTBMM C MexAyHapOAHOW KOHBEHLMEA M0 oxpaHe 4esno-
BEUYECKOW >XM3HW Ha MOpe BCe OMacHble rpy3bl Aenatca «a 9 Knaccos:
B3pblBYaTble BeuwlecTBa (BB); rasbl cXaTble, CXWXeHHble W pacTBO-
peHHble nop pasneHvem (CI); nerkosocnnaMeHsAOWMecs >XULKOCTK
(NBX); nerkosocnnameHswLWMecs BelecTBa, KOTOpble, B CBOK OYe-
pefb, AENATCA Ha NerkoBocnameHswowmecsd Teepgble (BT), camosos-
ropatowmneca (Cb) v BewecTBa, BblfeNAOWMNE NETKOBOCM/IAMEHA-
Wueca rasbl npu B3aumogeictsum c Bogoik (BIB); okucnsiowme Be-
wectea (OK) u opraHuuyeckue nepekucu (OM); agosutble (AB) u
MHpekunoHHble (MIB) BewecTBa; paguMoakTuBHble BewectBa (PB);
efkne n Koppo3noHHble BewectBa (EK); npoune onacHble rpyssl (MP).

OnacHble rpy3bl B 3aBUCMMOCTU OT (DM3NKO-XMMUYECKUX CBOMNCTB
ynakoBbIBalOT B clegywolme BuAbl Tapbl: 6apabaHbl, 604YKW, KaHWUCT-
pbl, AWWKKU, Mewku. Kpome TOro, onacHble rpysbl MepeBO3AT TakKXe B
6annoHax, OYyTbINAX, KOP3UHAX, YHWUBEPCANbHbLIX W CheyuanbHbIX KOH-
TeiflHepax. YNakKoBKY PajMOaKTWBHbIX BELECTB BbIMOMHAKT B COOTBET-
CTBMMW CO CheuuasibHbIMW NpaBunaMu.

Tapa onacHbIX rpy3oB AO/KHa OblTb 0CO60 XOpOLWero Kayectsa U
3aliMLLaTh COLEPXUMOE OT YTEeUKU NPU HOPMasbHbIX YCNOBUAX TPaHC-
MOPTUPOBKMK, XapaKTepu3ylowWwnUxXca MU3IMeHeHuem TemnepaTypbl, Bliax-
HOCTW, AaBfeHunA.

Kaxablii BUA YNakoBKM MMeeT ApPAblK onacHoctu (puc. 48); uud-
pbl BHYTPU APNbIKOB YKa3blBAlOT Knacc rpysa. ApnblKM HaHOCAT: Ha
AlWlMKax — Ha OGOKOBOW, TOpLEBOW M BepxHeil MOBEPXHOCTAX; Ha 60u-
Kax — Ha OfHOM [HMUle M Ha ob6euvailke C ABYX MPOTUBOMONOXKHbBIX
CTOPOH; Ha MelKax — B BEpPXHEA 4acTu y lWBa C [ABYX CTOPOH; Ha
Kunax M TIOKaXx — Ha OOKOBOW W TOPLLEBO MOBEPXHOCTSX; Ha 6an-
NOHaX, Kop3uHax W Ap. — B Haubonee yaobHbIXx MecTax. [pwu cosna-
JEHUN LBeTa fAp/blka C LBETOM YMNAKOBKWU AP/bIK HAHOCAT HA KOHT-
pacTHbI (OH.
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Mpn nepeBO3Ke ONacHbIX TPy30B B KOHTeliHepax M nakeTax Spnbl-
KW HaHOCAT KaK Ha YMnakoBKe, TaK M Ha KOHTeiHepax M nakeTax.

MecTa norpys3ku ¥ BbITPY3KM ONacHbIX rpy3oB yCTaHaBNMBaeT af-
MUHUCTpaLMA noprta no cornacosaHunio ¢ BOXP u opraHamu caHuTap-.
HOro Hapgsopa. [lorpysky, BbIFPY3KY W COPTUPOBKY OMacHbIX rpy30B
npou3BoOAAT B MNPUCYTCTBUWM MpeAcTaBUTENs YynpasieHUs nopra wuau
MOrpy304YHO-pPa3rpy30yHoOro panoHa.

bonblre napTMu ONacHbIX TPYy30B MeperpyxarwT TONbLKO B cne-
LWanbHO OTBEefEeHHbIX MecTax. Mefnkue napTuM OMacHbIX TFPy30B MOX-
HO neperpyxaTb B 00WMX MecTax MOrPy3KU W BbIFPY3KW HEOMacCHbIX
rpy3oB c COOAOAEHMEM MPEefYCMOTPEHHbIX Mep MpPejoCTOPOXHOCTA B
OTHOLUEHMM KaXxkAoro rpysa. MecTta pasMelleHWs OnacHblX rpys3oB Ha
CyfHe onpejenseT cneyuanbHasd Komuccusa.  Pa3MelleHUe onacHbIX
rpy30B B >KeNe3HOLOPOXHbIX BaroHax M WX KPenjeHue BbINOMHAKT B
COOTBETCTBMM C nNpaBuiaMu MNEPeBO3KM TPY30B NO XEeNe3HbIM A0po-
ram.

OnacHble Tpy3bl BO BCex cny4yasax nepepabaTbiBaldT TONbKO MO
COCTaBJIEHHbIM, COr/1aCOBaHHbIM W YTBEPXAEHHbIM B 00LUemM nopsigke
TEXHOMOTMMYECKMM KapTam W nnaHam opraHusauum paboT, paspabo-
TaHHbIM Ha ocHoBaHum MOIMOI wu T[MpaBun 6e3onacHOCTM Tpyda B
MOPCKMX nopTax. B cooTBeTCTBUM C KapTaMu BblGMPAlOT neperpysou-
Hble CpefcTBa, rpy303axBaTHble, BCMOMOratefbHble NpUCNoco6aeHus
N WHBEHTapb AN KaX0ro KOHKPETHOro rpysa.

OnacHble Tpy3bl JO/MKHbI MeperpyxaTb Hawbofiee ONbITHblE M KBa-
ANGULMPOBaHHbIE [OKepbl-MeXaHU3aTopbl. Ha NOCTOSHHbIX MNYyHKTax
npueMa OMacHbIX FPy30B BbIAENAT MOCTOSHHbIA WTAT pabouymx, 00y-
YEHHbIX ANS paboT C OMacHbIMKU Tpy3amu.

[o Hayana neperpysku oOnacHbiX TFpy30B PYKOBOAWUTENb 06s3aH
NMPOBECTM MHCTPYKTaX BCeX PabOTHMKOB O CBOIMCTBaxX OMAcHOro rpysa,
PEKOMEHAYEMbIX Npuemax, npaBunax YKNagku, 3acTpPonKuW, Mogbema,
OMYCKaHWs, MEePeHOCKM Trpy3a WM Mepax /NMYHOW 6esonacHocTu. Bcex
[LOKEPOB-MeXaHN3aTopoB 06ecneynmBalOT CMELManbHOW  O4EeXA0Nn 1
06yBbtO M CpeAcTBaMU WHAMBMAYANbHOW 3aluTbl B COOTBETCTBUM CO
cBOWCTBaMM nepepabaTbiBaemMoro rpysa.

[o Bxopja B TpPHOM WAM B BaroH c/legyeT OCMOTPETb €ro BHYTPW M
ybeanTbCcs B LENOCTHOCTM Tapbl U OTCYTCTBMM Ha MOy paccbiMaHHOro
AN pasnuToro rpysa. Ecnu 6ypeT o6HapyXXeHO, 4YTO 4acTb OMAcHOro
rpysa paccbifaHa, BbliMana W3 yNakoBKM WAW pa3nuTa, PYKOBOAW-
Tenb 06s3aH BbI3BaTb CcreunanucTa NS ONpefeneHns BO3MOXHOCTU
6e3onacHoin paboTbl. BxoanTb B TPKOM, CKMag WAW BarOH MOXHO TO/lb-
KO MNpu OTCYTCTBMM TaM OMacHbIX KOHLEHTPaUWiA B3pbIBYATbIX, Nerko-
BOCMN/MaMEHAOWMXCSA, S40BUTLIX M yAyLlWarwWwmx napos uam rasos. Ans
3TOr0 MNOMELEHUN JO/MKHbI OblTb TWATELHO MPOBETPEHbI.

Bce cpepcTtBa, MCnofib3yemble Mpu Meperpyske M nepeBo3ke omnac-
HbIX TPY30B, [AO/KHbI Haxo4WTbCA B MOMHOW TEXHWYECKOW WCMpaBHO-
CTM W OTBe4yaTb TpebOBaHMAM MOXapHOW uHcnekumn. CnepyeT o6pa-
WaTb BHMWMaHWe Ha MpeaynpeauTeNnbHble HaAMMCUM Ha TPY30BbIX Mec-
Tax W CTporo cobnogaTb YCnoBus, Tpebyemble 3TUMMU HafMUCAMMU.
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Cb6poc omacHoro rpysa C nJieya, MCNONb30BaHME KPHOUYbEB, MOTYLLNX
noBpeAuTb Tapy, KaHTOBKA W BOJIOMEHMWE Tpy3a KaTeropuyecku 3an-
pewatoTcs.

Bo Bpems neperpy3kum OrHeonacHbIX TFPY30B KOMWHICbl /IIOKOB WU
TPOMOB, Mailonbl MOA NPOCBETOM NlOKa W nanyba B pailoHe paboT
JOMKHBI  OblITb MOKPbITbI MaTamu, AOCKaMU WM WHbIM MaTepuasiom,
yToObl OT TpeHWs o6pyyeil, CKPennAwLWMX rpy3, He Morna o6paso-
BaTbCA WCKpa. [OKepbl-MexaHM3aTopbl He AO/MKHbI WMETb Npu cebe
CNMYeK U 3aXKMranok.

Bo Bpemsi paboTbl C OMAacHbIMU Tpy3amu 3anpeujaeTcs ecTb, MUTb
W KYpuUTb, a TaKXe HaxO0AWTbCs B 30HE MpoBeAeHUs paboT 6e3 cneu-
ogexabl. Heobxogmmo cTporo cob6nwgatb MpaBuaa IMYHON TUTMEHBI.
B mMecTax, BbIeNeHHbIX AN4 MNpuemMa NUWKM W MUTbs, BHE paboumx
NAoWafoK AOMKHbI OblTb YMbIBaNIbHUKW,  MbI10, nonoTeHua. [llocne
paboTbl C OMacHbIMW rpy3amy Bce paboTalolmne [OMKHbI MPOXOAUTb
cneuobpaboTKy, CTeneHb KOTOPONM COOTBETCTBYET KaTeropuum rpysa. B
cnyvyae yCTaHOBNEHMS (DaKTOB MOBPEXAEHWUA Tapbl WM yTeuku (poc-
CbiM) ONacHbIX TFPy30B NOOble paboTbl B FPYy30BOM MOMELEHUN He-
Mef/IeHHO NpeKpawawTcs M MOryT 6biTb MPOALO/KEHbI MMLWbL Nocne
YCTPaHeHNs HEeMonafoK M KOorja KOHUEHTpauus BpefHbIX W OrHeonac-
HbIX BeEWeEeCTB B BO3[yXe He O6yaeT NpeBblWaTb CAHWUTAPHbLIX HOPM W
npesenoB B3pbIBOOMACHOCTH.

3anpeliaeTca MEPEHOCUTb Ha CNWHE W nievyax AL4O0BUTbIE U pasdbe-
pawowme Koxy Beuwiectsa (6poM, MUHEpanbHble U OpPraHU4Yeckue Kuc-
NOThbl, YKCYCHYK 3CCEHLMI0, NeK, MapraHuoBOKMWCAbIA Kanwii, Harawe-
HYyH0 M3BECTb M T. M.). ByTbiin ¢ KUCNOTamu crefyeT MEPeHOCUTb C
60/bLLO OCTOPOXHOCTbIO B -CMEUManbHbIX KOpP3MHAX WAW APYroi co-
OTBETCTBYHOLWEN Tape ABYMS paboummu, NOAHSB MX Ha BbiCOTYy 15—25
CM OT MOBEPXHOCTU. B MecTax nepepabOTKW LEenoyYeil U KWCNOT A0N-
XKEH HaxoAWTbCA HeNTpanu3ylowmuii pacTBop ANA OKasaHWMA MOMOLM
npu 0Xorax.

MepemewaTe W TpaHCMOpTUPOBaTb 0anfoHbl ClegyeT Ha Masnol
CKOpPOCTW, He [Oonyckas TONMYKOB W yAapoB. 3anpewaeTcs OCTaBAATb
6annoHbl CO CXaTbIM WAW CXKMXEHHbIM Fa3oM [AAMTEeNbHOEe BPEMS Ha
COMHUEe wnnm BO6AM3M HarpeBaTeNbHbIX MNPMOOPOB, a TakXe 6pocaTtb
MX C BbICOTbl 1 yAapsATb MO HUM.

B npouecce norpyskym AWWUKW UAN MELIKU CO B3PbIBOONACHbLIMU
rpys3amu HYXHO pacnonaraTtb paBHOMEPHO MO BCEMY MONY BaroHa wunwu
TPIOMa W HAfEeXHO KPenuTb, 4YTO6bLI MpPW TONYKAX WAW KayKe OHU He
MOTN MepemMeLaTbca UM yaapatbCa APYr 0 Apyra, a TakXe 0 CTeH-
KW BaroHa wunum 6opta cyfHa. YKnagbiBaTb WX CnefyeT B HECKO/b-
KO ApyCOB C TakuMm pacyetoM, 4TobObl MpM MOrpy3Ke WCKA4Yanacb He-
06X04MMOCTb XOXAEHUA MO HUXHEMY PAAY 415 3arpy3ku CnegytoLlero;
ONa 3TOr0 Heob6X04MMO Ha paHee  NOTPYXeHHOM Trpy3e ycTpauBaTb
CNMOLIHOM MPOYHbLIA HACTUN M3 A0COK (cenapauumu).

Macca ofHOro «nofbema» B3pbIBOONACHOr0 rpys3a He [0J/XKHA npe-
Bblwatb 50% rpy3onoAbeMHOCTM KpaHa W Tpy303axBaTHOrO Mpucro-
cobnexus.
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§ 21. TPY3bl B KOHTEWHEPAX
MW HA PONN-TPENNEPAX

B mMopckoil cyfoXO4HOW MpakTUKe pa3BUTUE KOHTEWHEPHbIX U
ponn-TpeinepHbIX NepeBO3OK OMPefennnoch Kak OAHO U3 BaXKHenLwmnx
HanpasfeHWn B COBEPLUEHCTBOBaHWM TPAHCMOPTHOrO mpouecca, pelue-
HMM 3afjay KOMMNEKCHOW MexaHuW3auum W aBTOMaTM3aLuu Mneperpysou-
HblIX paboT, NOBbLIWEHUN MPON3BOAUTENLHOCTU TPyAa, YAyYleHUW Co-
XPaHHOCTU TPy30B.

B 3aBMCMMOCTM OT Ha3HauyeHWs KOHTelHepbl AenAaTcA Ha ABa Tu-
na: YyHuBEpcanbHble W CNEeLWMannM3npoBaHHble; YHUBEPCANbHbIE Mpea-
HasHayeHbl ANA MNepeBO3KU LUTYYHbIX FPY30B, CheLunann3mpoBaHHble —
CbINyYnX, XUAKUX, PedpuxepaTopHbiX WU APYTrMX, TPaHCMNOPTMPYEMbIX
B 0COObIX ycnoBusx. Mo KOHCTPYKUWM KOHTeiHepbl MOryT 6biThb 3a-
KpbITbiMK (B BMAe 60OMbLIOFO AWKMKA C ABEPAMU U KpPbIlWeid), OTKPbITbI-
MU, XKECTKUMU, MONYXKECTKUMU U MATKUMW, CKAaJHbIMW WU HeCcKNagHbl-
MW, CO CN/IOWHbIMA CTEHKaMW WAM peweTyaTbiMU. W3roToBAAOT UX
M3 CcTanu, nerkux cnnaeoB, fepeBa WM nnacTMacc. YHuBepcaNbHble
KOHTeliHepbl, B 3aBUCMMOCTM OT Maccbl OpyTTO, fenATcs Ha Tpu rpyn-
Mbl: Mano-, cpefHe- M KPYNMHOTOHHaxHble (go 2,5; 2,5—10; ot 10 T
M Bbile). Bcero nmeeTcs BOCEMb TUMOB YHWBEPCaNbHbIX YHUPULUPO-
BaHHbIX KOHTelHepoB (YYK). Kaxpablii KOHTeliHep MMeeT CBOM NOCTOSH-
Hbli HOMep W HagmuWcu, MOMOralwowWme YCTaHOBWUTb €ro MpUHagnex-
HOCTb, XapakKTePUCTMKN N TEXHUYECKOE COCTOSIHME.

B Mopckux noptax Haubonee pacnpocTpaHeHbl KOHTeWHepbl Mac-
coin 6pytto 3, 5, 10, 20 n 30 T.

YYK-2,5 (3), npegHa3HayeHHbIn Ans TpaHCNOPTUPOBAHMA TapHO-
WTYYHbIX FPY30B, — CTa/bHOW, 3aKpbITOro TuWMa, C ABepbio B TopLe-
BO/ CTeHKe. B BepxHeil 4yacTu G6GOKOBbIX CTEHOK MO YyrjaaM KMEKTCS
HAWW C MNanbuamu Aas 3acTponku. [lBepHO MNpoemM Ha BCHO LUMPUHY
KOHTeliHepa MNO3BOMSET MexaHU3WpoBaTb MPOLECCHl MEeperpysku c no-
MOLLbIO NOrpy34nkoB. YYK-5 oTnumuaetcs 60nee MNpPOYHON KOHCTPYK-
uvein n obbemom. Oba TUMa KOHTEHepOB OMMPAOTCA Ha JIEXHU C OT-
BEPCTMAMU ANA BBOJA BWUN NOrpy3ynKa.

Bonbwerpy3Hble (KPYyMHOTOHHaXHble) KOHTeiHepbl YYK-HO, YYK-20
n YYK-30 Takxe npefHasHayeHbl B OCHOBHOM A4 MNEPEBO30K TapHO-
WTYYHbIX TPYy30B. TeXHUYECKMe XapaKTEPUCTUKWU MPUHATHI B COOTBET-
CTBMM C pekoMeHfauuamu MexgyHapogHOW OpraHusauuu cTaHgapTa
(MCO). OcToB-Kapkac YHMBEpCanbHOro 6O/bLIErPY3HOr0 KOHTeliHepa
COCTOWUT M3 MPOYHBIX U XECTKUX [BYX TOPLEBbIX paM W OHON HUXHeN
pambl. B KaXgom yrny TOpLUEBbIX paM UMelTca (QUTUHIM ANA NOAbeMa
KOHTEHEpPOB M WX KpenjeHws npu TpaHcnopTupoBke. OcCTOB-Kap-
Kac obwuT nucTamu CcTanu, Nerkux cnnasos, njacTMacc WnnM BOAO-
CTOKO (aHepbl. PUTUHIM CAyXaT TakXke omnopamu npu wTabenmpo-
BaHMK. [Mon 60/blUerpy3HbIX KOHTEeNHepoB, Kak MpaBu/o, AepeBAHHbIN.
BogoHenpoHuLaemble ABepU, PacrnoioXeHHble Ha OAHON M3 TOPLEBbIX
CTEHOK, OTKpbIBAKOTCA Hapyxy Ha 180—270°.

Hanbonee 4yacto B MopTax MNeperpyXxakwT KOHTeNHepbl Maccoi
6pyTTOo 20 T.
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Ta6nuyal

' Pasmepbl, MM
K
§ “z’g? HapyXHble BHYTpeHHMe (He MeHee)

Tanopasmep o S5 [ABEPHbIX NPO-
S = €MOB B CBETY,
§6 (55% Onuua {WupnHajBbicoTa | nuHa | LWUnpuHai BeicoTa (He MeHee)

= ~
Y YK-30 30,48 61,5 |12 192 2438 { 2438 {11 998 2330 | 2197 | 2286X2133
YYK-20 20,32 30 6 0581 2438 | 2438 | 5 867 | 2330 | 2197 | 2286X2133
YYK-HO 10,16] 14,3 2 991 2438 | 2438 | 2 802 2330 | 2197 | 2286x2133
YYK-5 5 10,2 2 100) 2650 | 2400 | 1 950} 2510 j 2090 } 1950X2060
YYK-5Y 5 5 2 100 | 1325 | 2400 | 1980 | 1225 | 2090 1225X2090
YYK-2,5 2,5 5 2 100| 1325 | 2400 | 1980} 1225 | 2090 | 1225X2090

Tunbl, XapakTEPUCTUKM W pasmepbl YHMBepCalbHbIX KOHTERHEpPOB
(Tabn. 1) CcOOTBETCTBYIOT MEXAYHApPOAHbIM CTaHAapTam U MOryTt ObITb
MNCNOMb30BaHbl B MEXAYHAPOAHbIX TPAHCMOPTHLIX CUCTeMaXx.

Cneunann3mpoBaHHble  KOHTEMHepbl pa3nyatoTCcs Ha3HayeHueM,
KOHCTpPYKUMeid u Tunopasmepamu. [ocyfapCTBEHHbIM CTaHAApPTOM
NpesycMOTPEHO MATb OCHOBHbIX TUMOB CMELMain3npOBaHHbIX KOHTEN-
HepoB (CK): CK-1 npegHasHayeH AN NepeBO3KU UCCNEXMBAKOLWMXCS
nnn cnabo CNeXxuBaloWMXCs CbINyyuX rpysos, Tpedylowmux 3awuTtbl 0T
aTMocepHbiX ocagkos; CK-2 — CWUAbHO cnexuBalowmxca U cMmepsa-
owmxea cbinyunx rpysos; CK-3 — wWTy4HbIX Fpy30B, rOTOBOW MpOAyK-
UMM MalIMHOCTPOEHUA W CbiNyuux rpy3os B Tape; CK-4 — HanuBHbIX
n Tekyumx rpy3os; CK-5 — nuweBbix NpogyKTOB, Tpebylowmux xpa-
HEHMS MpWU MOCTOSIHHOW TemnepaTtype.

Macca 6pyTTO CcheLuannM3nupoBaHHbIX T[PY30BbIX KOHTEAHepPOB Yc-
TaHoBNneHa 1,25—30 1. O6bemMbl MOPCKUX NEPEBO30K rpy30B B crneuuanu-
3MpPOBaHHbLIX KOHTEeliHepax MOKa He3HauyuTeslbHbl, HO WMEKT TeHAEeH-
LM K pocCTy.

OfHOBpPEMEHHO C POCTOM KOHTEMHEpHbIX MepeBO30K B MOpPTax Ha-
yanum Bce 60Onee LWMPOKO MPUMEHATL PONAN-Tpeiniepsbl, NOAynpuuens,
npuuensl, nnatgopmbl (hneTbl), Ha KOTOPbLIX pas3MeLlalnT YHUBep-
canbHble KOHTEWHEpPbl U ApYyrue rpysbl.

Ponn-tpeiinep npepactaBnsieT co60i HWM3KOCUAALLYIO CTanbHYl pa-
My MpAMOYrofbHON (OpPMbl C AEpPEBAHHbLIM HacTWAOM, OMUPaOLLYHOCH
C OAHON CTOPOHbI Ha 4YeTblpe, BoceMb W 6onee konec. C apyroi cTo-
POHbI Pacno/ioXeHbl XEeCTKas onopa U CLemHOe YCTPOWCTBO A1 coeau-
HeHMs ¢ TAradyoMm. Ha ponn-tpeiinepax pasmelialoT KOHTelHepbl B 1—
2 apyca, TAXeN0BeCHble U A/IMHHOMEpPHbIe Tpy3bl, 060py0BaHUE B ALLU-
Kax 1 T. n. Kpenat wvx NOBOPOTHbIMW 3aMKamu, CKo6amu, pbiMaMmMy,
CTOMKamu, Lensmu, Kptokamu. [py3bl, 60AWMecs BOgbl, YKPbIBAKOT NMeH-
Koii mnu 6peseHToM. [py3onogbeMHOCTb ponn-tpeinepos 20—140 T.
AHaNOrMyHy0 QYHKUMIO BbIMOAHAIT NOAynpuuensl U MpuUUensl, Y
KOTOpbIX Miatdopma pacnofioxeHa Ha 6onblueil BbicOTE.

Mnatdopmbl NpefcTaBnAOT Cco60i cheynanbHbie  MeTaninyeckue
NoAAoHbI, COOTBETCTBYHOWME MO pasMepaM OCHOBaHWUIO YHUBepcab-
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HOFO KOHTeliHepa W MMelolWMe YrioBble 670KM ANf 3axBaTa Crpeje-
pOM, a TaKXe OrpaXjeHue B BUAE CTOEK, CTEHOK, fieepoB. OHU Ciy-
XaT gns o6pa3oBaHWsA YKPYMHEHHbIX MecT. Ha HuMX pasmelialoT KOH-
TeliHepbl, NOAAOHLI C /O6bIM aHKETUPOBAHHBLIM FPY30M, TPy6bl, AJUH-
HOMEpHbIe, KaTHO-60YKOBbIE, KWMOBbIE W [pyrue rpysbl. B kopnyce
nnaTgpopmbl NpefycMOTPeHbl THe3[a Aff BBOAA BWUA  GOMbLIEFPY3HBIX
Morpy3ynKoB.

[na neperpysku KOHTeliHEPOB B KPYMHbIX NOpTax CO34aHbl cre-
UMann3NpOBaHHble Y4aCTKW — KOHTEelHepHble TepMWHanbl, OCHOBHbI-
MW TEXHONOTMYECKUMU O06BLEKTAMU KOTOPbIX ABAAKOTCA:

MOpPCKOW (pPOHT, rAe oOpraHu3yeTcs mMeperpyska CyfoB-KOHTeliHe-
POBO30B;

COPTMPOBOYHAA n/oWajKa, Ha KOTOpPOW YycTaHaBAMBalOT KOHTei-
Hepbl ANA NOTpy3KM Ha Oawkalilee CYAHO W BbIFTPYXEHHblE C 3TOr0
CyAHa;

Xene3Ho[0pPOXHO-aBTOMOOUAbHBLIA (POHT, TAe OpraHusyeTca ne-
perpyska »ene3Hof0pOXHOr0 ¥ aBTOMOOUIBHOINO KOHTEHEPHOro TpaH-
cnopra;

CKnafckas nnowagka, Ha KOTOpPOA yCTaHaBnWBAlOT KOHTEAHepbl,
BbIFPY>KEHHbIE C MOABMXXHOIO COCTaBa W aBTOTPaHCMOPTa;

KPbITbIA CKNag KOMNAeKTauuu ANS HAMONHEHWUs, pacTapku u ne-
PEKOMMMEKTALUN KOHTENHepPOB, a TaKXe Meperpysku XXene3HoJ0poX-
HbIX BAaroOHOB W aBTOTpPaHCMOpPTa rpy3amu, TpaHCMOpPTUPYyeMbIMW MO-
LWUTYYHO;

NPOMYCKHOM MYyHKT aBTOTPaHCMopTa C BecaMu ANd nNpuemMa W Bblja-
Yn KOHTeHepoB, MOCTyMalwLWMX ¢ TepMWHaNa M Ha aBTonoesgax u 06-
paTHo.

Meperpysky Cyf[oB Ha MOPCKOM (pPOHTe OCYLLEeCTBAAIOT nNpuyalb-
HbIMW  MeperpyxaTtensMu, 060pyfOBaHHbIMW  aBTOMaTWYECKUMU 3a-
XBaTamu. [lo Hayana BbIrpy3kn paboyme packpenastoT KOHTeiAHepbl Ha
nanybe n B Tplomax cyaHa. [MeperpyxaTenem OMycKawlT crpefep Ha
KOHTeliHep, 3axBaTblBalOT €ro U BbIHOCAT Ha ONepaTWBHY MAOWagKy
Ha npuyane. Ha cCOPTMPOBOYHYIO MAOWAAKY KOHTeWHepbl OTBO3AT Nop-
TafbHbIM aBTOKOHTEHEPOBO3OM NMGO aBTOMOTPY34MKOM C (POHTasb-
HbIM UAM 6GOKOBbIM 3aXBaTOM. YacTb KOHTeiiHepOB HampaBAAlT Ans
pacTapky Ha CKnaj KOMMAeKTauuu, YacTb — Ha CKNafCKyl nnouwafb;
4NS NepeBO3KM WX 4YaCTO WCNONL3YIOT POAN-Tpeinepsl, OyKcupyemble
TArayamu.

ToBap BbIFPYXalOT W3 KOHTEWHEPOB MOTPYy3YNMKOM C BUIOYHLIM
nnn 6OKOBbIM 3axBaToM. OTrpy)XaloT KOHTelHepbl Ha >XeNe3HOL0pPOX-
Hble NAaT(HOPMbI-KOHTEHEPOBO3bI, ABTOMOGW/bHLIA TPaHCMOPT U Cy-
A2 KO3M0BbIM KpaHOM, OCHaleHHbIM cripegepoM. OG6bIYHO, KOrga c
)KENe3HO[0POXKHON NAaTopMbl BbIFPYXAlT MPUGLIBLUME B MOPT KOH-
TeliHepbl, OAHOBPEMEHHO ee 3arpyXatT KOHTelHepaMmu, nopgsexa-
WyUMKU oTnpaBke. Ha >XeNe3HOJOPOXHbLIX MAaThopMax U aBTOTPaH-
CMOpTe KOHTelWHepbl KpenaT 3a (QUTUHIM. KOHTpOnb 3a NpubbITUEM
1 y6biTMUEM aBTOTPAHCNOPTAa C KOHTeliHEepaMu NpPOBOAAT Ha MNPOMycK-
HOM MNYHKTe.
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Mpu OTCYTCTBMM TEPMWHANOB KOHTEAHEpbl MEperpyxakwT Ha YHU-
BEpcaNibHbIX MpuUYanax MopTanbHbIMU KpaHamy, OCHAWeHHbIMU T[py-
303axXBaTHbIMU YCTPOWACTBAMU, a TPAHCMOPTUPYHOT WX TArayamu ¢ ponn-
Tpeiinepamu, TpakTopamu C npuuenamu, aBTOMallMHAMM W cheyuanb-
HbIMWU MQTrpy34YMKamu.

3a nmocnefHuWe rofbl MOPCKOW 0T NOMOAHWUACS CyfaMu C ropu-
30HTaNbHOW MOrpy3KON W BbIFPY3KOW, NpefHasHa4YeHHbIMU AN nepe-
BO3KW PONN-Tpelinepos, Tpeinepos, MNpuLENoB, MOAYMPULENOB C rpy-
30M, a TaKXe TeXHWKM Ha KONecHoMm xody. Ponn-Tpelinepbl 3arpy-
XaKT Ha cneuuanbHbIX ThIOBbIX MAOWAAAX KpaHaMW W MOrpysvmka-
MW. Ha CyAHO 3arpyxeHHble pOAA-Tpeiinepbl [OCTaBAAKT TArayamu
yepe3 annapenu (MOCTMKM) U YCTaHaBAMBAKT Ha OTBEAEHHbIX MecTax
COrNacHo Cxeme pasMmelieHuWd. Tarauym AN ponn-TpeinepoB MMeT
XOPOLWY MaHeBPEeHHOCTb, MPOCTbl B yNpaBfeHWMW, yAo6GHbI ANS BOAM-
Tens. KpenneHuwe ponn-tpeiinepoB OCYLLECTBAAKT LITATHbIMW CYAOBbI-
MW NpUCMOCOGMEHUAMU — LensaMu, CKobamu, 3aMKOBbIMU COefuHe-
HuaMu. Tlpn HepjocTaTKe WX [AOMNOJHWTENLHO YCTaHaB/NMBAKT Tanpe-
Mbl B COYETAHUU C LENAMU, KAHATOM U 3aXKUMaMW.

K neperpyske KpyMHOTOHHAaXHbIX KOHTe/HEPOB [OMYCKalTCH U-
ua, npoleAawune MOArOTOBKY MO cneuuansHoil nporpamme. [eperpys-
Ky KOHTeliHepOB BbINOAHAKT TONbKO CpeACcTBAMM MexaHusauuum npu
MOMOLM TFPy303axBaTHbIX YCTPOMCTB W MpMCNOCO6NeHUA B COOTBETCT-
BUM C pabouyMMM TeXHONOTUYECKUMKU KapTamu. [ogbem W nepemeLie-
HWe KOHTENHepOB Meperpy3oyHbIMA MalWwmnHaMyW BO3MOXHbI  TOMbKO
nocne yCTaHOBKM MOBOPOTHLIX LUTHIKOBbIX 3aMKOB B  MOJIOXEHME
«MOABEM» BO BCEX (DMTUHrax KOHTelHepa.

3anpewiaeTca B MOMEHT YCTaHOBKM (CHATMS) KOHTEAHEpOB Haxo-
OUTbCA Ha KeNe3HOLOPOXHbIX nnathopmax ¥ aBTOMOOMIbHBLIX Mpu-
Lenmax, a TakXe MeXJy 3acTpPOMN/JeHHbIM U PALOM CTOALWMUM KOHTeliHe-
poMm (MM LpYrUM MpensTCTBMEM), €CAM PAaCCTOSHUE MeXAY HUMU
MeHee 5 M. O4HOBPEMEHHOE BbINOJHEHME PaboT MO Meperpyske U Kpen-
NeHWI0 (pacKpeneHnto) KOHTEHepOB Ha CMEXHbIX y4YacTKax nanybbl
M B TpPHOMax YHMBEpCa/ibHbIX CYAO0B 3anpelyaeTcs.

Mepexof C OAHOrO KOHTeliHepa Ha APYroW, ecin pacCTOsAHUE Mex-
Ay HuMn 6onee 0,5 M, JOMKEH OCYWeCTBAATLCA TOAbKO C MOMOLLbHO
MepexofHbIX TpanoB (MOCTKOB), 060pYAOBaHHbLIX fIEEPHbLUM OFpaxge-
HUAMMU C 06EnX CTOPOH.

B 3uMmHee Bpemsi npu 06MefeHEHUN KOHTEAHEPOB WX KPemnjeHue
(packpenneHue) W neperpy3oyHble paboTbl BbLIMOMHAT TO/MbKO MOC-
Ne OYNCTKN KPEeMeXHbIX MPUCMOCOBAEHNA U (UTUHIOB OTO /NbAa U CHe-
ra ropsuyeii BOAOW, Napom wnauM Apyrumu cpefgctsamu. [pm 3aTom nuua,
yyacTBywLlMe B 3TOW paboTe, JO/MKHbI ObITb B CNEuManbHON 3awuT-
HOV OfeXAe, WCK/HUYaloLWen BO3IMOXHOCTb OXora. [pumeHeHue no-
MOB, MO/MIOTKOB U APYIMX CPEACTB OYMCTKM, MCMO/b30BaHWE KOTOPbIX
-MOXET MPUBECTM K MOBPEXAEHUID KOHTelHepoB, 3ampeLiaeTcs.

3anpew,aeTca HaxoAWTbCA B KOHTEHEpe MpW [ABUXEHWU B HEM
3MEKTPOMOrpy3ynKa, a Takxe pa3BopayMBaTb KOHTEHEpP BpYyYHYyH 6e3
MPUMEHEHUA OTTAXEK WAKW CheuuanbHblXx 6arpoB € pe3vHOBLIMU HaKo-
HEYHMKaMMW. .
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TeppuTopus NpPWUYanoB W CKAAACKUX TNMOWAAOK KOHTeWHepHbIX
TEPMUHANOB fO/KHA 6bITb OrpaxkgeHa W YCTaHOBMEHblI Mpeasynpeau-
TeNbHble 3Haku. [pu MeperpysoyHbiXx paboTax HaxoAWTbCS B MecTax
CKNafMpoBaHMs KOHTEHEPOB M Ha Tpaccax ABMXEHUS aBTOKOHTeliHe-
POBO30B M Apyrvx MalMH 3anpeLiaeTcs.

Ons nogbema Ha KOHTeliHEp UM CNycka C HEro MpUWMEHSOT nepe-
HOCHYO /IeCTHULY, 060pYAOBaHHY MPOTMBOCKOMbL3AWMMM Galumaka-
MW M YCTPOWCTBOM [/1 3aKpenyieHMs BEepPXHEro KoHua feCcTHWLbl 3a
KoHTeliHep. Mo necTHUUEe paspewaeTcs MOAHMMATHCA TOMbBKO Ha OfMH
fpyc KOHTeliHepa.

LleHTp TAXecTW rpysa [O/DKEH fieXaTb MpubAM3nMTeNsHO B Ccepe-
OVHe KaTAWerocs ponf-Tpelinepa, ecin pog rpysa He MO3BOMSET CMe-
CTUTb €ro npegnouTUTENbHO B HampaefneHuuW konec. [pys Ha ponf-
Tpeiinepe [O/MKEH 6biTb HafEXHO 3aKPEenieH Ans WCKIOUYEHUS BO3-
MOXHOCTW CMeLLeHUs Npu e3de unanM Ha 6opTy cygHa.

§ 22. HACbIMHbBIE, HABAJIOYHbIE
N HANUBHbLIE TPY3bl

HomeHknaTypa nepepaGaTbiBaeMblX B MOPTax HacbIMHbIX, HaBa-
NOYHbIX W HaJWBHbIX TPY30B O6LIMPHA: MWLEBbIE MPOAYKTbI, 3€pHO,
caxap-cblpell, XMMUYecKne BeLieCTBa, MOMe3Hble McKomaemble. HecmoT-
ps Ha Takoe MHOrooGpasve rpy3oB, TEXHO/OTUS TMePerpy3kn MHOTUX
M3 HUX MPUHLUUMMANLHO OAWHAKOBA. HaBa/oYHble, HAaCbIMHbIE W Ha-
NVBHblE TPy3bl NepepabaTbiBalOT Ha YHMBEPCANbHbIX MpuUyanax W cne-
LManmM3npoBaHHbIX KOMMIEKCAX.

Morpy3ky 3epHa TMPOWM3BOAAT Ha Cyfa Y CREeunanu3vpoBaHHbIX
npuyanoB, CBA3aHHbLIX KOHBEelWiepHOW cucTemoll ¢ 3neBaTopamu. 3epHO
npubbLIBaET Ha 3NeBaTOPbl MO XXENe3HOW fopore, Ha cyaax, Gapxax u
aBToTpaHcnopTe. [1S BbIFPY3KM 3epHa M3 BaroHOB COBPEMEHHbLIE 3/le-
BaTOPbl pacrnonaralT MHEPLMOHHLIMU pasrpy3unkamu. 3aKpenneHHbIi
Ha ero njatopme BaroH MosiyyaeT KaneGaTenbHble ABVWKEHUS, U 3ep-
HO ccbimaetcs B GyHKep. B HeKOTOpbIX MNyHKTax pasrpysky BbINoJ-
HAT MEeXaHWYecKUMM fonaTamu, YNpaBASEMbIMU ABYMS pabouumm.

N3 6apX W CydoB 3epHO BbLIFPY)XalOT Ha 3/7€BaTOP CTaLMOHApPHbI-
MW WU NepeiBWXHbIMW MHEBMATUUYECKUMKU pa3rpy3unkamu. [oKepbi-
MexaHW3aTopbl BBOAST COMfa BcacbiBalOWMX Tpy6 B rpys, BKAOYaOT
HacoCbl, KOTOpble CO34al0T HeOGXOAMMOe paspeXxeHue [N 3acachl-
BaHWA W Nojaun 3epHa Ha a3nesaTop. B npouecce BbIrpy3ku paGouue
nepemMewatoT Tpy6bl MO BCeii NAOWAAM TPHOMa, a MO OKOHYaHUU ee
3a4MWatoT naionbl rPy30BbIX MOMELLIEHWIA. M3 aBTOMalWH 3epHO BbI-
rpyxatT B GyHKepbl CieyuanbHbIMU ONPOKUAbLIBATENAMN.

Mepef NOrpyskoli 3epHa Ha CyAHO KaXfjoe rpy30BOe MOMELLEHME
ocMaTpuBaeT NpeAcTaBuTeNb [OCYfapCTBEHHOW XMeGHOW MHCMEKLUN.
TptoMbl U TBUHAEKM [O/KHbI 6bITb YMCTbIMU, CyxuMmu, 6e3 3anaxos,
He UMeTb XNeBHbIX W KapaHTWHHbLIX BpepuTeneid. lMorpyska paspelua-
eTCA MOCne COCTaBNeHWS akTa 06 WX MOMIOAHOCTU K MepeBO3Ke 3epHa.
[ oKepbl-MexaHN3aToOpbl 3aBOAAT CCbIMHbIE TeNecKomnuyeckue Tpy6bl B
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TPIOMbI CyAHA W MO KOMaHAe PYKoBOAMTens paboT HauuMHalT Morpys-
Ky, MEpMoAMYecKn nepeBofs Tpy6bl B pasHble TOUKM MPOCBETa JHOKa
ANA MOMHOTO 3anofiHEHWs 3epHOM TPHOMOB W TBUHZAEKOB. Ha OTKpbI-
ThIX Cyfiax C HeGoNMblMMK noanany6HbIMW MPOCTPAaHCTBaMK BCe Tpy-
30Bble MOMeELLEHNs 3anoNHAT TakuMm 06pa3om MONHOCTblo. Ha cypax
c GonblKMMKM mofgnany6HbIMKW NMPOCTPaHCTBaMU TpebyeTcs LITMBKA 3€p-
Ha 3€pHOBbIMM 6pocaTeNsiMu, MOABEWEHHBIMU Ha CYZLOBbIX CpeACTBax
Hag TPHOMOM. 3epHO U3 CChiMHbLIX TPy6 monagaeT B GyHKep GpocaTens,
a 3aTem CWUNbHOW CTpyeii 3abpacbiBaeTcs B mofnany6Hoe MNpoOCTpaH-
CTBO. B npouecce nmorpysku pabouue nepemelyalT GpocaTenb Mo Mjo-
Wwagn npoceeTa fioKa, MOAHMMAOT, OMycKaldT W MOBOpPaYyMBalOT E€ro,
HanpaBAss CTPYH 3epHa B HYXXHYIO CTOPOHY.

Mpu norpyske cypHa Heobxogumo obpawartb BHMMaHWe Ha non-
Hoe 3anofiHeHWe mnognany6HbIX MNPOCTPAHCTB AN obecneyeHns 6e30-
nmacHocTM mMopennaBaHua. Kaxpoe cyfHO pacrnofiaraeT CXeMOW 3arpys-
KW 3epHOM. WHorga B OTAeNbHbIX TpHOMax ycTaHaBiWBalOT MNPOAOSb-
Hble nepe6opku (WWUPOTUHIK), NpefoTBpaLlaloWme nepemMeLieHne 3ep-
Ha Cc bopTa Ha 60pT, W nuTatenu, NOMOJIHAWME o6pasylolmecs B
TPOMax MNyCcTOTbl M3-3a YTPACKM W YCYWKW 3epHa. MO0 OKOHYaHMM no-
FPY3KN [OKEPbI-MEXAHWU3ATOPbl BbIBOAAT CCbiMHble TPybbl 3a 60pT U
noametatoT nanyoy.

B nopt npuema 3epHO NpuOLIBAET B KPYMHOTOHHAXHbLIX CYyXOrpys-
HbIX Ccyjax W TaHkepax. CyxorpysHble Ccyfa BbITpyXalT NopTabHbl-
MU TpeidepHbIMU KpaHamMy W MHEBMOTPAHCMNOPTHLIMKU YCTaHOBKaMM,
TaHKepbl — TO/IbKO MHEBMOTPAHCMOPTHbIMW MawunHamMu, Yalie BCero
3epHO OTrpPyXalT Mo MNpPsAMOMY BapuaHTy B XXene3HOAOPOXHble Kpbl-
Tble BaroHbl. [JNs 3TON uUenn Ha npuyane MmeroTcsa BGYHKepHble YCTPOWA-
CTBa pas3/IMYHON KOHCTPYKLUMMW:  [ABYX-, OAHONYTHble, MOABECHble Ha
noprtanax KpaHOB, TMepeHOCHble, TMepeABUXHbIe, CTauMOHapHble, OT-
KPbITblE U 3aKpbITbIE.

[na coxpaHHOW, BbICOKONPOW3BOAWTENbLHOW MeEpPerpyskn u nepe-
BO3KM 3epHa 60/blIOe 3HaYeHWe WUMelT MNOATOTOBUTENbHbIE PaboThbl:
HaBellMBaHWe Ope3eHTOB WAW LWMTOB Ha 6OPT cyfgHa ANd npefoTsBpa-
WeHWa nonajaHua 3epHa B MO,pe; YMAOTHEHME KPOMOK YentocTeil rpei-
(hepoB; MpuBefeHWe TeppuTopuM npuyana B 06pasLOBOE COCTOAHMUE;
3abnaroBpeMeHHas 3arotoBka Yy npuyana Xxne6HbIX LWWTOB, Naku,
6ymaru, nnaHok ans obopypoBaHusA BaroHoB (rge ata onepauus Bbl-
NnofHsgeTcs cunamy nopTa); obecneyeHWe AOCTATOMHOrO ymcna MeTen,
COBKOB, MelKoB Ang cbopa poccebinu; obecneyeHuve ocBelleHUs pabo-
4nmx MecT.

Bce >XKene3HO[OPOXHbIE BarOHbl A0 MOAAyM Ha Mpu4yan ocMaTpu-
BaeT paGOTHWK [OCYAapCTBEHHOW XNe6HOW WMHCMeKUWM, onpeaenss npu-
FOAHOCTb WX A/ 3arpysku 3epHOM. 3aTeM BarOHbl B3BELUMBAT Ha
CTAHUMOHHBLIX Becax. [locne 3TOr0 [OKepbl-MeXaHW3aTopbl MNPUCTY-
malwT K MOAFOTOBKE BAaroOHOB: B [ABEPHble MPOEMbl YCTaHaBAMBAOT
XnebHble WWTbl W 3a6MBAKOT UX TBO3AAMW; LWEW KOHONATAT naknei;
GOKOBblE fIOUKM 3aKPbiBAlOT W 0GMBAlOT MnaHKamMu W Gymaroii, Bepx-
HUE JIOYKU OTKPbIBAlOT. B BaroHax ¢ camMoynaoTHAKOWMMUCA [Beps-
MW Xne6Hble WWTbI He yCTaHaBiWBAlOT.

4*
99



Mocne NOATOTOBKM CChIMHblE pyKaBa OGYHKEPHbIX YCTPOWCTB 3aBO-
OAT B BEPXHWE /IOYKM BaroHOB. [lOpTafibHbIM KpPaHOM 3a4eprnbiBaloT
rpeiihepoM 3epHO M3 TpHOMa CydHa U BbiCcbinaloT B GyHKep. Pa6ounii,
HaxoAsalWMAca y CCbIMHOTO pPyKaBa, OTKPbIBAET WWGEPHYIO 3aC/IOHKY,
M 3epHO CaMOTEKOM MOCTynaeT B BaroH. KoO/JMYecTBO 3arpyXXeHHOro
3epHa OMNpejensitoT MyTeM MOBTOPHOTO B3BeWMWBaHUS. COBPEMEHHbIE
OYHKepHble YCTpoiicTBa 06ecneumBaloT 3arpysky /H6bIX KpPbITbIX Ba-
roHoB 6e3 WTUBKU. B uUenax npefoTBpalleHUs Meperpyskn WaW He-
LOTPY3KM BarOHOB MPUMEHSIIOT MepHble fIMHelikn 1 gosatopbl. U3
nognany6HbIX MNPOCTPAHCTB TPHOMOB U TBUHAEKOB 3epHO BbIGUPAIOT -
M TOJAlT ero Ha npocsBeT MaluHamu KLU, KOBLWOBLIMU MOrpy3yu-
KaMn U 6ynbho3epamu. 3aKMOUYUTENbHON CTafuell neperpysku fBAs-
eTCA pyuYHas 3a4MCTKa MaiiofioB OT OCTATKOB 3€pHa U MblN.

[na BbIrpy3sku 3epHa U3 TaHKepoB Ha nanybe ycTaHaBAuBaloT
nopTasbHbIMW UMW NAABYyYUMU KpaHamu MHEBMOTPAHCMOPTHbIE AU3eNb-
Hble WAW 3/EeKTPUYECKMe MawunHbl «HoMapo» n «Bak-y-BeinTop». OT
KaXX4oW MaluHbl NpOKNaAblBalOT ABe Tpacchl Tpy6onpoBojga — BCaChl-
BalOLWY W HarHeTaTeNbHYIO, COCTOAWME N3 Habopa XECTKUX U TMBKUX
Tpy6. BcacbiBawlyto MarmcrTpasb 3aBOAAT B TaHK Yepes pacwumpu-
Te/bHYI0 TOPNOBMHY MAM MOEYHbIA MOK U MNOABELIMBAIOT Ha nofvcna-
CTe K TpeHore. B ocHOBaHUWM BcacbiBaloLWein TPy6bl 3aKpenasT COomnno.
HarHeTtatenbHyl0 Maructpanb MpoKnafbiBalOT Ha onopax 3a 6opT
CygHa ¥ MOACOEAMHAIOT K pasrpy3nTento, KOTOPbIA YyCTaHaBNMBAOT
Ha KpbiwKe OYyHKEpPHOro YCTpOACTBA NpW 3arpy3ke BarOHOB WAW Hafj
npuyanbHbIM KOHBEiepoM, NOoJatolWuM 3epHO B CUIOCHI 3/1eBaTopa.
Ona pasrpysku Bblgensior 8—16 wmawuH.  Kaxpgyto BcacbiBalwWyw
marmctpanb 06cyXuBalT ABOe pabouyuMx B TaHKe M OAUH Ha nanybe.
Mo OKOHYaHWM HACTPOKM Tpacc [AOKep-mMexaHW3aTtop BK/O4YaeT Ma-
WWHY, HayMHaa BbITPY3KYy 3epHa.

B 0643aHHOCTV [OKEPOB-MeXaHM3aTOpPOB, HAaXOAALWMXCA B TaHKe,
BXOAMT HabnofeHne 3a MONOXKEHWEeM COM/a, KOTOPOE [OMXHO OblTb
MOCTOAAHHO Yyrny6neHo B Maccy 3epHa, obmeTaHue Habopa cyfHa, Ha-
pawwusaHue Tpyb no mepe BbLIGOPKM 3epHa. B o06dA3aHHOCTU [OKepa-
MexaHu3aTopa, Haxopgsuierocs Ha nany6e, BXOAMT MOCTOSAHHAA CBA3b
MeXAy paboyMMnm B TaHKe U MaLIMHUCTOM, 06CNYyXXMBaHWe nojmcnacra
Mo OMyCKaHWIO W noAbemy Tpy6omnposofa, nogaya Tpy6 B TaHK A4
HapawmuBaHnsa Marucrtpanu.

3acocaHHOe M3 TaHKOB 3EpHO MpWM NPAMOM BapuaHTe HarHeTaeTcs
yepe3 pasrpysuTenb B 3aKpbiTblil 6YHKep, OTKyAa 4epe3 CCbiMHble py-
KaBa rornajaeTt B BaroH.

Mocne BbIFPY3KM OCHOBHOW MacCbl MNpsAMble COMMAAa 3aMeHAT Yr-
NOBbIMW, NOABOPOYHLIMU, MPUCMNOCOBNEHHBIMY OTCacbiBaTb 3epHO U3
Hebonbworo cnos. Ona BbIGOPKWM rpysa u3-nof Tpy6 noforpesaTesb-
HOW CUCTEMbl CyAHa, M3 NPOCTpPaHCTB Mexay (nopamu W CTPUHrepamu
K naHuy BcacbiBalolwei Tpy6bl NOACOeAMHAOT MaTpy60K C HECKO/b-
KUMU TUOKMMUK wnaHramm. Onepupysa MMMK, 3epHO OTCACbIBalOT U3 BCEX
TPYAHOLOCTYNHbIX MecT naiona. Mo OKOHYaHMM 3a4MCTKM TaHKa Bca-
cbiBalwWuMii Tpy60MpoBOS NO3TANHO AEMOHTUPYHOT Ha OTAe/bHble Cek-
LUK, KOTOpble BbITACKUBAKT Ha Manyby nonmcnactom, CyLOBbIMW cpej-
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. 20°(ne Gonee) 2 20°tne deneer

Ha srebamop

Puc. 49. KomnoHo-
BOYHbIE CXEMbl Bbl-
rpyskm 3epHa u3
CyLOB MNHEBMOTpPaH-
¢ T e e e —— — ™= T CMOPTHbLIMW MaLln-
Hamu

cTBaMu, 6eperoBbIMM KpaHaMum K 4aCTUYHO BPYyuYHylo. [locne 3aunct-
KW ¥ npuema TaHKOB agMUHUCTpauuei cyfHa LEeMOHTUPYHOT BCe Ma-
rMcTpany, MaluHbl OTKAOYalT M MepeHocAT Ha npuuyan. Takas Tex-
HOMOrMa MO3BONSeT NPOM3BOAWTL MNeperpysky B nwbyw norogy. B
nopTax CyLecTBYIOT W ApYrMe KOMMOHOBOYHbIE CXeMbl pasrpysku (puc.
49): c ycTaHOBKO MalUMH Ha nany6e W pa3rpy3koil yepe3 OyHKep B
BaroHbl (a), Ha KoHBeilep anesatopa (6), B 6apxwu (B); C yCTaHOBKOiA
MaluH Ha 6GyHKepe W pa3rpyskoil B BaroHbl (r); MOCTAHOBKOW K 60OpTy
niaByyero MHEBMaTWYECKOro 3epHOMeperpyxatens W  pasrpy3koi B
Bapxu (o).

HekoTopble KPYMHOTOHHaXHble CyAa HEBO3MOXHO MNOCTaBUTb K
npuyany ms3-3a 60MbLWIOA ocagku. PasrpyxalT UX Ha peiige B 6apxwu
NAaByyYuMyn rpengepHbIMU KpaHaMu € CyXOrpy3HbiX -CyA0B, MepesBuX-
HbIMW AW3e/bHbIMW MHEBMOTPAHCMOPTHLIMA MalwnHAMW U NAaBy4YuMM
3epHoneperpyxatensimm (C CyXOrpysHbIX CyAOB W TaHKepoB). OTu e
neperpy3oyHble CPeACcTBa WMCMOML3YIOT AN YCKOpeHus 06paboTku cy-
[OB, CTOAWMX Yy mpuyana, nyTem BbIFpY3KM 3epHa ¢ 6opTa.

Caxap-cbipel, BbIFrpyXalT U3 CY[OB Ha YHWBepCaNlbHbIX Mpuyanax
WA chneunann3MpoBaHHbIX KoMMfekcax. Ha yHuBepcanbHbIX npuya-
nax o6paboTKy BefyT MO NpPAMOMY BapuaHTy rpeidepHbIMU nopTasib-
HbIMM KpaHamu. [ns 3arpy3ku BarOHOB WCMONb3YKOT Takne Xe OyH-
KepHble ycTpoiicTBa, Kak Ansa 3epHa. lMoArotoBka BarOHOB He OT/u-
yaeTcA OT paHee OMWCAHHOW; MNPUrOAHOCTb WX OMPefenstoT PyKOBO-
auTenb paboT M BECOBLUMK XKENEe3HO [Oporu.

CneunannsnpoBaHHbIi KOMMAAEKC A8 YCKOpeHMs BbITPY3KU CYAO0B
npegycmatpuBaeT MNpAMOA M CKNaAcKoli BapuaHTbl. Hanpumep, caxap
BbIFPYXalT rpeidepHbIMA KpaHaMu 4epe3 MNeperpysouHble BOPOHKU
Ha KOHBeliep, C KOTOpPOro rpys nocTynaeT OLHOBPEMEHHO WAM nocne-
[JOBaTeNbHO Ha CKnaj nmopTa, CKAaj CcaxapHOro 3aBofa M BaroHomMo-
rpy304Hyt0 cTaHumio. KaXAablii 3arpy>XeHHblii BaroH B3BELUMBAKT Ha
CTaHUMOHHbIX Becax. KonmyecTBO MNOFPYXXeHHOr0 caxapa OMpeaenstoT
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nyTeM BblYMTaHUA W3 MOMYYEHHOro pe3ynbTaTa MacChbl MpejBapuUTefb-
HO B3BELUEHHOrO MOPOXHEro BaroHa.

M3 noanany6HbIX MNPOCTPaHCTB CYAOB caxap W3BMeKalwT nogrpe-
batowmmy rpeindepamn, mawmuHamu TCIr-100, 6ynbposepamu, OAHO-
M MHOFOKOBLUOBbIMW MOrpy34yMkKaMu; OKOHYATENbHYK 3a4yuCcTKy Mnpo-
N3BOAAT BPYYHYIO.

M3 MHbIX HaBa/fiOUYHbIX FPY30B B MOpTax MeperpyXxakwT XUMUYecKue
YA06peHNs 1 nofnesHble MCKomaemble. Ona OTNPaBKM Ha 3KCMOPT CY/b-
thaT aMMOHuA, cynepdoctar M KanuiiHyw conb NPUBO3AT B NOPThl B
KPbITbIX BaroHax W BbIFpYXawT MawuHamn Tuna MBC. N3 gBepHOro
npoema rpy3 BbIFPYXalT MalNHOW, HaxoAsAwencs Ha CTaluMOHapHOWA
WA nepeHocHoW pamne. [locTeneHHO yray6nsscb, OHa MNPOXOAWUT A0
NMPOTMBOMO/IOXHOW ABEpU BaroHa, oTbpacbiBag rpy3 KOHBelepoMm 3a
pamny. [locne 3TOro MallMHY pa3BoOpayvyuMBalOT W pasrpyXxawT OfHY
MOMIOBMHY BaroHa, a 3aTeM Apyryto.

OT pamnbl Tpy3 MNepeHoCAT rpeidepHbIM MNOPTanbHbIM KPaHOM B
CKNaficKoii wTabenb WAM Ha CyAHO. MaliMHy 06CNyXuUBalT fBa [0-
Kepa-mMexaHusatopa. OAWH M3 HUX ynpaBnseT MallWHOW, BTOPON BblI-
NONHseT BCMoMorateNbHble paboThl: pa3BopauynMBaeT KOHBeiiep, cne-
OMT 3a Kabenem, 3aynilaeT Mof W CTeHKUM BaroHa. OJHOBPEMEHHO
BbITPYXaloT 2—3 BaroHa. Yrofb W pyfa npubbiBaloT B MOPTbl B MNONY-
BaroHax, Ha cyfax U 6Gapxax. M3 nonyBaroHoB WX BbIFpyXXawT Mnop-
TaNbHbIMU TpeiidepHbIMU  KpaHamu, MeperpyxaTensamu Wau co cne-
LManbHbIX 3CTaKaj CaMOTEKOM uepe3 foKU. 3auuCTKy BaroHoB Mpo-
W3BOASAT BPYUYHYHO.

Bonblwune TPYyAHOCTM BO3HUKAKOT MpW  MOCTYMNEHUM CMep3LLMXCS
HaBaNOUYHbIX TPy30B. [N PbIXIEHUS UX NPUMEHSIOT pas3fnuyHblie Yc-
TAHOBKMW, KOTOpble MO MPUHUMNY [eACTBUA LENAT Ha MexaHW4ecKue,
TenjoBble, XWMWUYECKME, TepMOrasoguMHaMuyeckne W MHeBMaTU4YeCKue.
PbiIX/ieHUEe BPYUYHYH  OCYLLECTBASKOT N0OMaMu, KWpKamu, KyBangamu,
KAUHBbSMW MO cnosM. [locne paspbiXfeHUs BEPXHEro cfios KpaHoM Bbl-
6upaloT paspbiXJeHHY0 Maccy M npouecc MOBTOPSHOT.

M3 cKnagckux wTtabenein wunm BaroHoB (Mpyv NpsSIMOM "BapuaHTe)
HaBa/nOYHble Tpy3bl MeperpyXxakwT Ha CyAHO NOPTanbHbIMU TFpeidepHbl-
MW KpaHamu. LLTMBKY rpy3oB B mognanyb6Hble MPoCTpaHCTBa MPOM3BO-
A4at norpysumkamu tuna MTC uam 6ynbfosepamu. B TpoMm cypHa mno-
rpysymMkM nojalT MopTafbHbIM KpaHOM. B Manbix cygax Morpysynk
cpasy CTaBAT Ha naiiofn, a B KPYMHOTOHHAXHbIX NMpeABapUTeNbHO 4acTb
1 (puc. 50, a) Tproma 3arpyxawT rpeidepom, UM Xe cpe3aldT KOHYC
rpysa, mojroTaBAuMBasi POBHYH NAOWAAKY, Ha KOTOPYH YycCTaHaBlMBa-
toT MawwuHy MTC ans 3arpysku ocTaibHOW 4yacTum 2 Tpoma. [pu He-
06X0AMMOCTM MOrpy3ynK MNepecTaBnAalOT ANA 3arpysku Hambonee yga-
NeHHbIX YrnoB nognany6Horo npocTpaHcTBa. Korga wWTuMBKa Tproma
3aKOHYeHa, MalWuHy MepecTaBnsfOT B COCEAHWIA TPIOM WUAM NEpeHocAT
Ha npuyan, a npoceeT 3 (puc. 50, 6) porpyxawT KpaHOM. B Takoli
)Xe MocnefoBaTeNlbHOCTU 3arpyXXarT TBUHAEKU 4,

BynbAo3ep Ha LWITUBKe rpy3a B NoAnany6HbIX NPOCTPaHCTBAx Mpu-
MEHSIOT NOCNe 3arpysku NpPUMEpPHO OAHOW TPeTU BMECTUMOCTM Tpio-
Ma W MOArOTOBKM KPaHOM pOBHOW NNOWAAKM ANS ero MocTaHOBKM.
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Puc.

50. Cxema norpyskm cygHa ¢ 60onbwum nognanybubim
NIOYHbIMK Tpy3amu

NPOCTPAHCTBOM HaBa-

Mpu paboTe 6ynbAo3epa KpaH MepeMeLiatdT Ans 3arpysku COCeAHEro
TptoMa_ BbIpOBHAB NMOBEPXHOCTL Fpy3a MO BCei nuowagun Tproma, Gynb-
[o3ep yKpbiBaloT B nognany6HoM (NMpoCTpaHCTBE, KPaHOM CHQBa 3arpy-
)KAlT MPOCBET /l0KAa W NepeKnyalT Ha cocegHuit Tpom. 1 akoe ue-
pefoBaHWe MPoOAO/MKaeTcs A0 MOMHOW 3arpysku Tproma.
*  BbIrpy3Ky HaBanO4YHbIX TFPYy30B M3 CYAOB U 6GapXX BbIMOAHAT nop-
TalbHbIMW rpelihepHbIMM  KpaHamu. Ha cygax ¢ Hebonblwum nogna-
NybmbIM NPOCTPAaHCTBOM MOCAE BbIFPY3KWM rpy3a C npocBeTa O6blYHbIE
rpeiiepbl 3aMeHAOT Ha noarpeb6atowme. Ha cygax ¢ 60MbwiMM noj-
Mmany6HbIM MPOCTPAHCTBOM rpy3 Ha MPOCBeT MOAaloT MallMHamu Tuna
MCrKLIM, ofHo- 1 MHOrOKOBLUIOBLIMK MNOrpysuynkamu, 6ynbposepa-
MU, B 3aBMCUMOCTM OT POAA TPy3a W YCNOBWUI MEepeBO3KU MOMYBarOHbI
'3arpy>ar0T HermocpeAcTBEHHO rpeiithepoM WAW, KpbiTble, — 4epe3 OyH-
KepHble ycTpoiicTBa. [Mpyu 3TOM Ha MOAyBaroHax AOKepbl-MexaHu3aTo-
pbl .06BA3bIBAOT CTOMOPbLI /OKOB MPOBOMOKOM, a KpbiTble 060pyaytoT
B COOTBETCTBMMW C YC/IOBUSMMW MePEBO3KMU.

B uensx yckopeHus o6paboTku (ioTa B noptax ¢ 60AbWMM rpy3o-
060pOTOM HaBaNO4YHbIX TPYy30B COOPYXAKT Cheunann3vpoBaHHbIe Me-
perpysoyHble KOMMEeKCbl, Kyja BXOAAT: BarOHOOMPOKWAbIBATENN, CAy-
Xalime Ana pasrpy3ku BarOHOB; KOHBEWEpHble IMHUKM ANS Mojayn rpy-
3a Ha ckfiaj v npuyan; CTakkepbl — MawuHbl AN (HOpMUpPOBaHUA
wrabeneii Ha cknage; peknanmepbl — ANA WX PacthOpMUPOBAHUS;
KOHBelepbl AN OTNpaBKW rpys3a Ha npuyan; npuyanbHble MNOrpy3oy-
Hble MaluHbl ANA 3arpy3kyM cyaoB. KoOMMaeKkcbl OTAMYAKOTCA BbICOKOWA
CTEeMeHbl0 MexaHu3auum Bcex paboT, aBTOMaTuM3auuei ynpaBieHUs u
BbICOKOI NPOW3BOAUTENbHOCTLIO.

HanueHble rpysbl nepepabaTbiBalOT B MOpPTax Ha CReuManbHbIX ‘UK

YHUBEPCA/IbHbIX Mpuyanax, I'IpI/ICI'IOCO6J'IeHHbIX anga npuemMma TaHKeEpPOB
M rasopo3os, CimBa U Hanuea LNCTEPH.
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Ansa neperpysky ammumaka Ha npuyane ycrtaHaB/IMBalOT CTalUOHap-
HYI0 CUCTEMY, COCTOSLLYH M3 HKMAKOCTHOrO M rasoBoro Tpy60onposo-
[0B.

CnveB npous3BOAAT M3 LWecTU UWUCTepH, MOACOEAUHSAEMbIX K raso-
EoMy » XWLKOCTHOMY Konnektopam. K Kaxpoh LMCTepHe NoAXogaTt
[ABa XWAKOCTHbIX LWAaHra W Of4MH rasoBblii. C CyAHOM >XWAKOCTHbIN
KONNEKTOP COeAUHAETCHA  PEe3VHOBbLIM  LUMAHTOM BbICOKOrO [JaBfeHus
anametpom 200 MM, a rasoBblii — LWIaHrom gmametpom 150 mm. Bce
paboTbl BbINOAHAKT  crneunanbHo  06Yy4YeHHble [LOKepbl-MeXaHU3aTopsl
nof PYKOBOACTBOM cneumanuctos. [locne MOHTaxa BCe KOMMYHUKa-
UMM NOABEpralT WCMbITaHMIO. BHauane >XWAKWIA aMMuak nocTynaeT
B LMCTEPHbl CyfHAa CaMOTEKOM, a [Mocne BbIpaBHUBAHUA [aBAEHUN
BK/tOYaeTcs Komnpeccop. [lpu 3Tom co3faeTcs pasHOCTb  [faBfeHui
B 2 Krc/cMm’, nmoggepXxusaemass aBTOMaTuuecku. Xuakuii ammuak no
mMarmctpanu noctynaet B OAHY W3 LUCTepH CyfAHa, napbl U3 KOTOPOW
oTcacbiBalOTCA MO BCacbiBalowelr maructpanu. CxaTble napbl amMmua-
Ka nocTynawT B 6eperoBoi KOMMEKTOP W 3aTeM B Xele3HOAOPOXKHbIE
umcTepHbl. Takmm o6pa3om, co3gaeTcsi, 3aMKHyTas cucTema: >enes-
HOLOPOXHAaA UWCTEePHA—XUAKOCTHbLIA  KONNEKTOpP—CyhoBas LuMCTep-
Ha—KoMnpeccop—0beperosoi KOJITIEKTOP—>KeNe3HoL0pOoXHaa  LuC-
TepHa. llocne cnuBa UMCTEPH LWMNAHTM OT HUX OTCOEAMHAT U noja-
0T cnejylouime LWecTb LUCTEPH.

deHON NpMBO3AT B CheumanbHbIX (PEHOMbHLIX LUCTepHax B TBep-
JOM COCTOSAHUW, pasorpeBaldT [0  pacnfiaBfeHUs nNpu TemnepaTtype
41 —60°C un cnuBaldT B TaHKep no Tpy6onpoBoAy, HAK/IOHEHHOMY B
CTOPOHY cyfaHa. Tpy6onpoBoa (BO u36exaHWe 3acTbiBaHMS (heHONa)
CHabXeH napannenbHbIMKM naponposogamn. ®eHon B LUCTepHaxX pa-
30rpeBaeTca MapomM, nojaBaeMbiM OT 6ykcupa (O4HOBPEMEHHO paso-
rpeeaetca 14 umctepH). B Kaxaom OTBETBAEHWN WMeeTCA 3amnopHbIi
KfnanaH, KOTOpbIA 3aKaH4YMBaeTCs TMOKMMMW LWWaaHramMu c rainkamy Ha
KOHLUAX 414 NOACOEAUHEHMUS K LWITyLepam LUCTEpH.

[na npoBepkM repMeTMyHOCTW Tpyb6OMpoBOJa MOC/Ae NpuUcoefuHe-
HUA LWUCTEPH K TaHKepy Tpy6onpoBOA OMNpPeccoBbIBAOT a30TOM U3 Che-
LUManbHOW KacceTbl C LWeCTbo BannoHamu. [lepekayky NpPoOU3BOAAT Cy-
JOBbIMM Hacocamu. [locne cnuBa TpybonpoBOAbI MPOAYBAKOT a30TOM
AN TWaTeNbHON 04YMCTKM OT (heHona. [OKepbl-mMexaHu3aTopbl BbIMOA-
HAIOT paboTy MO MOHTaXy nMepeKaymBalOlWen W NOAOrpeBaTe/bHOWA
cucTem.

PacTuTenbHble Macna C/AUBAKOT C MOMOLLbI COOPHBLIX KOMNEKTOp-
HbIX cucTeM, obecrneymBalWUX OJHOBPEMEHHOE MNepekaymBaHue Cypo-
BbIMW Hacocamy M3 LWecTu uucTepH. CAnB MOXeT 6biTb KakK BEPXHUM —-
yepe3 rOpfOBMHY, TaK W HWKHUM — 4Yepe3 CAMBHOW npubop. 3auucT-
KY BbIMOJIHAIOT BPYUHYIO.

Cnocob6bl nepepaboTKU APYrMX HaNMBHbIX rpy30B (cnupTa, MeTa-
Hona, gopjeumn6eH3ona, ckunupapa v Ap.) NPUHUUNWANLHO HE OTNu-
yatoTCcs OT YyKasaHHbIX.

Mpn neperpyske HacbIMHbIX, HaBa/fiOYHbIX W HANWBHbLIX TPY30B [O-
Kepam-mexaHusaTopam crnefyer obpawaTb BHUMAaHME Ha cregyrouiune
npaBmna 6e3omacHOCTM Tpyga.
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Mpn neperpyske CbiMy4ynMx rpy3oB W3 KPbITbiX BaroHOB CHMMaTb 3a-
KNafHOWM WMT cnegyeT BABOeM. [loKepbl-MexaHM3aTopbl, paboTarowue Ha
Kpbllle BaroHa, fAO/DKHbI MMETb NpefOXpaHuUTeNbHble Nosca Co CTpaxy-
OWMM KaHatoMm. [lpyu oagHOBpPeMEeHHOW paboTe nwogeli B TpOMax W
neperpyske rpysoB rpeindepom Henb3s HaXoAUTbCS 6amKe yem B 10 ™
OT rpeliepa M Ha oOcCbliMakwWwemcs rpyse BO Bpems ero 3abopa. Ecnwm
HeT BO3MOXHOCTWM OTxoga nwogein Ha 10 M, 0ogHOBpemMeHHas paboTta
nogeid no rpeidepa B TproMe 3anpewaetca. [Mpu neperpyske mno
CCbIMHbIM Tpyb6aM, NOTKam M ApPYyrum nofgo6HbIM YCTpolicTBam, a Tak-
Xe npu paboTe 6pocaTenemM HaxoguMTbCA B Tptomax 3anpeuaetcs. Mpwu
neperpyske Henb3s HaXOAWTbCA MNPOTMB 3arpebarolmnx YCTPOICTB
WTMBYIOWMX MalWKnH. HaymHaTb nogadyy 3epHa B TPIOM ClegyeT HO
yKa3aHWio CUTHanblWMKa nocne yganeHus nogein m3 Tpioma. Cnyck B
Tptom (TaHK) paboumx nopta paspellaeTcs TONbKO NOcCne TOro, Kak
aAMUHUCTPAUMA CcydHa MOATBEPAMT OTCYTCTBME B TPHOME TOKCMYHBIX
W BPEeAHbIX Ta3oB, OMaCHbIX AAS XW3HW W 340POBbA NHOAENA.

Mpn Mcnonb3oBaHWKM NMHEBMOYCTAHOBOK Ansi 06paboTKM TaHKEPOB C
3epPHOBbLIMU Tpy3amu crefyeT BbIMOMHATL Crlegylowme Tpeb6oBaHWA: B
Ka)4O0M TEXHONOTMYECKOM 3BEHe W3 u4ucna [OKepOB-MexaHW3aTopoB
Heo6X04MMO Ha3Ha4YMTb CTapllero 3BeHa. B TaHKe cyfgHa AOMKHbI Ha-
XOANTLCA He MeHee ABYX paboumx. Ha nanyb6e BbICTaBAAT Habnto-
faTtenein, obecneymBaroWMX MNOCTOSSHHYK CBSA3b C paboTawwmmm B
TaHKax.

Mepexon Ntofein no cbinydemy rpy3y, MMerwWweMy 60/bly0 TeKy-
4yecTb N CNOCOBGHOCTb 3acacbiBaHWUA (NIbHAHOE CeMSs, MPOCO, anaTUTOBbIN
KOHLUEHTpaT W fAp.), MOXeT ObITb paspeweH TOAbKO MNpW YCA0BUN
yCTpOiCTBa Ha HEM creuManbHbiX TpanoB M HacTWIOB M3 [OCOK Ha
BCEM MNyTW nepeaBuXeHUs. Mpu 3TOM NOAM JOMKHbI MMETb Npeaoxpa-
HUTENbHbIE MOsica CO CTPaxOBOYHbIM KaHaTOM.

Mpn neperpyske XUMWUYECKMX HaNMBHbIX TPY30B [OKepbl-MexaHu-
3aTOpPbl JO/MKHbI NPUMEHATb WHAMBUAYAbHbIE CPeACcTBa 3alMTbl: MpPO-
TWBOrasbl, pPEe3NHOBbIE MepyaTKW, Pe3NHOBYH 06YBb, MPOPE3NHEHHYIO
ofexay. MVcnpaBHOCTb NpoTMBOrasa MPOBEPSIOT Mepef Kaxgoh cme-
HOl. Heo6XxoAMMO MNOCTOSAHHO BECTWM HabMO4eHME 3a TFepMETUYHOCTbHO
BCEX KOMMYHMWKaUWA cucTembl. MoaTArMBaTh COEAMHEHUS AOMMKHbI fBa
yenoBeka TONbKO MOC/E CHATMS AaBNEHWS W OCBOOGOXAEHUS PEMOHTU-
PYeEMOro y4acTtka OT XMAKOCTU. KypuTb Ha TeppuTOpUM CAMBA XWUMU-
YeckMx rpy3oB 3arnpelyaercs.

FNABA VI. SNNEKTPOOBOPYAOBAHUE
NEPErPY30OYHbIX MALIWH

§ 23. 3JIEMEHTblI 3/IEKTPOOBOPYAOBAHUA

JNeKTpoo6opy0BaHME MEPerpy3oUHbiX MaluWH O4YeHb pasHoo6pas-
HO W MOCTOSHHO COBepLIeHCTBYeTCA. OOWMMKU 3NeMEHTaMU [N Hero
SBNAOTCA: 3/1eKTPOABMTATENIN C MYCKO-PErynMpoBOYHbIMU pe3ncTopa-
MW unnM 6e3 HWX; annapatypa YnpaBAeHUs W 3alWTbl; YCTPOiCTBa
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ynpasfeHUs TOpPMO3aMMW, OCBELLEHWEM, CUrHanu3auunein, KOHTPOJIbHO-
n3MeputenbHole npubopsl (KWM) un ap.

ONeKTpoABUraTeNn MNepeMeHHOro Toka. Ha mneperpysouHbix Malluu-
Hax WCMOMb3YIOT fABa TWMA aCWMHXPOHHbLIX [BWUratefneid MepPemMeHHOro
TOKa: C (PasHbIM M KOPOTKO3aMKHYTbIM poTopamu. [lepBble MpUMeHs-
0T B 3/1€KTPONPUBOAAX ' KPAHOBbIX MEXaHW3MOB W NN(TOB, BTOpble—
TakXe B MPMBOAAxX KpaHoB, NM(TOB, a KpoMe TOro, B npuBogax cne-
UManbHbIX CKNafACKUX, BarOHHbIX W TPHOMHbIX MallMH, KOHBeWepos,
3neKTpuYecknx Taneir (TenbPpepoB) M APYroro MeperpysoyHoro obopy-
foBaHua. PasnuyaloT Takxe ABMraTenn C MNOBbILEHHONW MPOYHOCTbLIO
(KpaHOBble, MeTannypruyeckue), paccuuMTaHHble Ha paboTy € 4acTbl-
MW MyCKamu W neperpyskamu, v ABuratenn O6LENPOMbILINEHHOIO Ha-
3HauyeHna. JNeKTpoaBuratenu, NpUMeHseMble Ha Meperpy3oqyHom o060-
PYAOBaHWW, MOTYT ObiTb C FOPU3OHTANbHbIM WM BEPTUKaNbHbIM pac-
MOM0XEeHMEM Bafa M BCTPOeHHble. WHorga ux BbIMOMHAKT Kak eau-
HOe Lenoe C PeAyKTOpOM M TOPMO3HbIM YCTPOWCTBOM, Hanpumep ABM-
rate/lb C KOHWYECKMM CTaTOpOM 1 POTOPOM, BCTPOEHHbI BHYTPb
3aneKTpoTanei.

Mo crnocoby oTBOAAa Temnnia pasnMyaloT ABWUraTeNn C eCcTecTBEHHON
M CaMOBEHTMAALMEA M C BHeWHUM 064yBOM. B nepBom cnyvae 0TBOf
Tenna OCyLLecTBAAeTCA C MOBEPXHOCTM Kopnyca, BO BTOPOM — MOTO-
KOM BO34yXa, KOTOpbl/i CO3[aeTCA KPbIIbYaTKOW, YCTAaHOBMIEHHOW Ha
BaNy poTopa [BUratensa, W 4epe3 MOBEPXHOCTb Kopnyca, B TPeTbeM—
cneyuanbHbIM BEHTUNATOPOM C CAaMOCTOATE/IbHbIM  MPUBOLOM, KOTO-
pblii 064yBaeT Haubo/iee HarpeBaeMble 4YacTW 3MeKTPOABMraTens.

Mo KOHCTPYKUWMW ABurateny O6biBatOT: 3aKPbITbIMU — And paboThl
Ha OTKPbITOM BO3JYyXe; 3aKpbITbIMW BeHTUIUPYEMbIMU — And pabo-
Tbl B YCNOBUSAX MbIAbHOW M BA@XHOIW Cpedbl; BOAO3ALLMULEHHBIMUA K
repMeTUYHLIMU, UCMOAb3YEMbIMU B CbIPbIX W HAaCbIWEHHbIX MapaMu no-
MeLLeHUAX.

ACWHXPOHHbIN ABWraTenb C (asHbiM poTopom (puc. 51) cocTtouT
n3 kopnyca / ¢ nanamu /I pna kpenneHua. WHorga pAns kpenne-
HWA npefycmaTtpuBaloT (NaHLUEBbIA LWWT; ABUraTenb MOXET TakXe
MMeTb nansl U naHuesblii WuT. Kopnyc ¢ ABYX CTOPOH 3aKpbiBaeTcs
KpbllwkamMn 7 n 15, B rHe3fax KOTOPbIX HaxogaTcs noawunHuku. K
KOpnycy MpUKpenseH MarHMUTONpoBoj ctatopa 3, HabpaHHblli M3 OT-
fenbHbIX TOHKMX (0,5 MM) (UrypHbIX WM30/MPOBAaHHbIX MeXAy Cco6oii
NUCTOB 3/1eKTPOTEXHUYECKOIW CTanu Takum 06pa3om, 4TO B MarHuTo-
nposofe o06pasytoTcs nasbl, B KOTOpble YKNafblBalTCcAd TpexdasHble
obMoTkM ctatopa 5. Hayano o6moToK o603HavatoT 6yksamu Cl, C2,
C3, a KOHubl — cooTBeTCcTBEHHO C4, C5 n C6. Hayano n KoHubl 06-
MOTOK CTaTopa, BblBefleHHble B KOPOGKY BbIBOLOB Ha Kopnyce [Bura-
Tens, MOryTt ObiTb coefuHeHbl B 3Be3gy (380 B) wunuM  TpeyronbHUK
(220 B).

Ban 10 gsuraTtensa onupaeTca Ha MNOAWMMHWKM KayeHusa 8 un 14,
Ha Bany 3akpenneHbl MAacTWHbI MarHutonposofga poTopa 4, KoTopble

' DNeKTponpuBo4 — 3TO 3/1eKTPOMEXAHWUYECKOE YCTPOWCTBO, COCTOSLLEEe M3 3/eK-
TpoABMraTens, nepefaToyHOro MexaHu3amMa W annapatypbl ynpaBneHus, npefHa3Ha-
YyeHHoe ANA npuBefeHUs paboyero MexaHwWsmMa WKW MalWHbl B feACTBUE.
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51. 3nekTpofBuratesib NEpPeMEHHOro TOKa C (asHbIM pPOTOPOM (C KOHTaKTHbI-
MU KOfbLamu)

M0 KOHCTPYKUMW B OCHOBHOM He OT/MYalOTCA OT MAacTUH cTartopa’
O6MOTKM poTopa 2 TaKXe BbIMNOMHAT TpexdasHbiMK, Havana Wux
0603HavalT 6ykBamu PIl, P2, P3, a KOHUbl — COOTBETCTBEHHO P4,
P5 n P6. OHM 4epe3 KOHTaKTHble Konbua 12 u wWeTtkn 13 coefMHeHbI
C MYCKOPEeryinpoBOYHbIM pPe3UCTOPOM, CTYMeHW KOToporo nubéo BBO-
aATcsA, NMbo BbIBOAATCA M3 Uenu poTopa. bnarogaps KOHTAKTHbIM
KonbLam Ha poTope, ABuratenb C¢ (hasHbIM POTOPOM WMHOrAa HasblBa-
0T ABWUratesieM C KOHTakKTHbIMW Kofbuamu. Ha Bany 10 Kpenutcs
KpblnbyaTka 6 BeHTMAATOpa (ABWraTenb C CaMOBEHTWUAAUMeR), 3a-
KpbiTaa 3alMUTHBIM KOXYXOM 9.

TpexasHbli aCMHXPOHHbIA ABUraTteNb C KOPOTKO3aMKHYTbIM POTO-
pom (puc. 52, a) Takxe COCTOUT M3 Kopnyca / C GOKOBbIMU KpbllIKa-
MU 2 un 4. BHyTpu Kopnyca Haxoautca cTtatop 5. Ero KOHCTpyKuus
(puc. 52, 6) aHanoruyHa cTaTopy ABUratens C KOHTaKTHbIMU KOSbla-
MN. CyLECTBEHHO OT/MYAETCHA KOHCTPYKUMA KOPOTKO3aMKHYTOro po-
Topa 3. OH COCTOWUT M3 OTAENIbHbIX (PUIYpPHbIX nNnacTuH (puc. 52, B),
B Mas3ax KOTOpbIX YKNafblBalOT MefHble, NaTyHHblE WAN aflOMUHUEBbIE
CTEPXHW, 3aMKHYTble Mexay coboi ¢ TopuoB. CTepXHM MOryt obpa-
30BblBaTb TaK Ha3blBAEMYK OAWHAPHYID WAW [ABOWHYH «6ennybio
KNeTky». B HeKOTOpbIX fABUraTensX poToOp BbINOMHAKT € FNYy60KUM
nasom.

O6bluHO fgna gBurateneid mowHocTblo Ao 100 kBT nasbl B poTope
3annBalOT pacnnabBneHHbIM antoMuHuem. OJHOBPEMEHHO MNpW OT/INBKE
Ha TOPLEBbIX YacTAX pPoTOpa MpegycMaTpuBaloT nonatku (puc. 52, r),
obecneymBalone npu BpalleHWW BEHTUNALUIO ABUTATeNs.



e




Mepes NYCKOM aCUHXPOHHOTO ABUraTenst € KOHTAKTHbIMU KOJb-
LamMy BCe Pe3UCTOpbl AOMKHbI ObiTb BBEAEHbI B LieNb poTopa.

B kayecTBe pe3UCTOPOB MCMONbL3YKT CTaHAApPTHblE 3/1EMEHTbl, Ha-
npumep pamMoYHble HUKenuMHOBble (puc. 53, a), (hexpaneBble Ha Tenno-
CTONKOM Kapkace (puc. 53, <5), yyryHHble nnacTuH4yaTble (puc. 53, B).
PaMOYHble W NAacTMHYaTble 3MEMEHTbl COOMpalOT B ALMKaX.

Pe3ncTOopbl pa3nnMuyaldT MO HasHauyeHWI0, HanpsHXeHuto, TOKYy, Cco-
npoTusneHuto. [enawT UX W3 CMAABOB C OTHOCUTENbHO GOMbLIMM
yAeNbHbIM COMPOTWUBAEHMEM, HanpuUMep MeAHOHWUKeNeBblX (KOHCTaH-
TaHa, peoTaHa, HWKENWHA), XPOMOHWKENEBbIX, KPEMHWUCTOrO YyryHa.

Mpun nycke ABuratens OCYWECTBAST NM60 nNnaBHbIA, NMbO CTy-
MeH4YaTblii BbIBOA CTYMEHEN pe3ancTopoB M3 Lenu poTopa. Mo mepe Bbl-
BOfa CTyneHeid MPOMCXOAWT pa3roH ABWraTens Ao Tex Nop, NokKa OH
He AOCTMIHEeT HOMWHAaNbHOW 4acTOTbl BpaleHwus.

MycK aCMHXPOHHOIO KOPOTKO3aMKHYTOro ABWraTens BO3MOXEH
NpyM HOMWHANBLHOM HAMNpPsHXKEHUM W NPU MOHMXKEHHOM. [1pu HOMMHaNb-
HOM HanpsHKEHWN HENOCPeLCTBEHHbI MYCK MOXHO MPOU3BECTU, €C/K
MOLLHOCTb ABWraTens BO MHOrO pa3 MeHblUe MOLLHOCTM CeTM WanM po-
TOp M3roTOBMEH B BuUAe [ABONHON «6enuubein» KneTku. Bo Bcex ocTanb-
HbIX Cny4Yasax MyCK ABUratens ¢ KOPOTKO3aMKHYTbIM POTOPOM OCyLie-
CTBNAETCA NPWU MOHMXEHHOM HAMPSHXKEHUM W COOTBETCTBEHHO MOHWU-
XEHHOM MYCKOBOM MOMeHTe. [lpu 3TOM pasnuyalT cregyrolme cno-
coObl MyCKa: MmepekntoyeHMeM 0OMOTOK cTaTopa CO «3Be3fbl» Ha «Tpe-
YrONbHUK»; BBELEHWEM aKTMBHOIO WM PeaKkTMBHOrO pe3ncTopa B Lenb
cTatopa; C MOMOLWbIO aBTOTpaHchopmaTopa.

YacToTa BpaleHUs acUHXPOHHOro fgsuratens ¢ asHbIM POTOPOM,
Kak npaBuio, perynupyeTcs CTyMeH4YaTo 3a CYeT BblBOAA-BBOAA CTY-
neHeil pe3nCTOpPOB B LieMb poOTOpa, aHanoruMyHo nycky. [lnaBHOe uam
feccTyneHuaToe peryampoBaHWe 4acTOTbl BpalleHWMs MOXHO OCYLLecT-
BNSATb W3MEHEHMEM 4acTOTbl MUTAlOWEro TOoKa, MCMOAb30BaHWEM ApPOC-
CeNbHbIX MArHUTHbIX ycunutenen (AMY) u gpyrumm cnocobamu. Ya-
CTOTY BpalieHWs fBurateneid C KOPOTKO3aMKHYTbIM POTOPOM TakKXe
MOXHO W3MeHATb pa3NuyHbIMK crnocobamu. Hambonee uyacTo npume-
HAKT W3MEHEHWe 4yucna nap MOMCOB CTatopa W MepekntoyveHune obmo-
TOK cTaTopa Ha «3Be3fly» WA «TPeyronbHUK». B nocnegHem cnydae
Ans 60nee NNaBHOrO PerynMpoBaHMs 4acTOTbl BpalieHUsi 06MOTKM
cTaTopa BbIMOMHAKT B BUAE OTAENbHbIX CEKUWMA, a CeKuuu MOryT 6biTb
COEAMHEHbl Mexfgy coboi nocnefoBaTeNbHO WAM MapanfiefibHo.

Ana nonyyeHns HeoOXOAMMbIX XapaKTepUCTUK ABUTaTeNnss U yMeHb-
LIEHNS WHTEHCMBHOCTW W3HAWMBaHWA O06KMafoOK MeXaHUYeCKUX Top-
MO30B MPUMEHAT 3EKTPUYECKOE TOPMOXeHMe. Korga mexaHu3m ne-
PErpy304YHOi MallMHbl MOYTW MOAHOCTbI 3NEKTPUYECKU 3aTOPMOXKEH,
cpabaTbiBalOT MexaHMYeckuMe TOpMO3a. DNIEKTPUYECKOE TOPMOXKEHMe
MOXET OblTb TFeHepaTOpPHbIM, AMHAMWUYECKUM W MPOTUBOBK/IKOYEHUEM.

FeHepaTOpHOe TOPMOXEHME MNPOMCXOAMT aBTOMATUYECKMU, Korpa]
yacToTa BpalLeHWs poTopa CTAHOBMTCSH CBEPXCUMHXPOHHOW, W [BUra-
TeNb HauuHaeT paboTaTb KaK reHepatop, T. €. peKkynepupyeT (BO3-
BpallaeT) 3MEeKTPOIHEPrut0 B CeTb. ITOT CMNOCOO6 3KOHOMMYEH, HO
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obecneynBaeT He MONIHYID M TOYHYH OCTAHOBKY, a TONbKO MpuUTOpMa-
XUBaHue.

OnHaMnyeckoe TOPMOXEHWE OCYLECTBNAETCA OTKIHYEHWEM MuUTa-
HUS 0OMOTOK cTaTtopa fABMraTens OT CETM MNEepeMeHHOro Toka W no-
fayeil B gBe OOMOTKM MNOCTOAHHOrO HanpsbkeHusi. OHO paeT 6GbicTpoe
N YeTKOE TOPMOXEHWE, HO HE3IKOHOMWYHO. Pa3HOBWUAHOCTbLIO AWHAMU-
YeCcKOro TOPMOXEHMUs ABNAeTCS ofHo(asHoe, MpPM KOTOPOM Tpu 06-
MOTKM cTaTopa ABWraTefsa MonydvatoT nNuTaHue oT fAByx (a3 cetn (of-
Ha 06MOTKa OT OAHOWN (ha3bl, a A4Be ApyrMe — OT BTOPOWA).

TopmoXeHne NPOTUBOBKNOYEHNEM HACTYNUT B TOM C/y4ae, eciu
ons  OByX O06MOTOK cTaTopa [Buratens MOMeHATb (a3bl NUTaHus,
T. €. 3/leKTpojBuUraTesnb BKOYAeTCA ANn8 paboTbl B HanpasfeHUW npo-
TUBOMONIOXHOM, YeM paboTaeT MexaHu3M. B pesynbTaTe nonyvaetcs
WHTEHCUBHOE TOPMOXeHue. OfHaKo Heo6XOAMMO CBOEBPEMEHHO OT-
KNOUnTb ABUratenb OT CeTW, W60 OH MOXeT HauyaTb pPasroH B MPOTM-
BOMOJIOXKHYIO CTOPOHY. '

PeBepcupoBaHue, WM W3MeHEHWe Hanpas/ieHWA BpalleHua ABuUra-
Tens, BbINOMHAKT TakuM >Xe 06pa3om, 4YTO M TOPMOXEHWe MNPOTMBO-
BK/NOYeHVeM. HO npu peBepcupoBaHUM [Buratenb Hafjo CHadyana oc-
TAHOBUTb W 3aTeM W3MEHWUTb NUTaHWe [ByX 06MOTOK cTatopa. B pe-
3ynbTaTe HanpasfieHWe BpalleHWa poTopa W3MEHUTCA Ha MNPOTUBO-
MoI0XHOe.

Annapatypa ynpasneHusa. Pas3nnyaloT fBa BuAa annapatypbl —
PYYHYIO ¥ aBTOMATUYECKYD U TpW BUAA YNpaBleHWs — pPY4HOE, No-
NyaBTOMaTM4yecKoe M aBTOMaTUYeCcKoe.

Mpu pyyHOM ynpaBfneHuW Bce onepauuu (Nyck, pasroH fsurarteng,
perynnposaHne 4acToTbl BpalleHUA, TOPMOXEHWE, peBepcupoBaHMe WU
OCTAHOBKY) OCYLLECTBNSAET HENOCPefCTBEHHO OMepaTtop C MOMOLLbHO
annapaTypbl TONbKO PY4YHOro ynpasfeHWsA, KOTOPYK BK/OYalT B CU-
nosble uenun. K Heli oTHOCATCA: pYyOWMNbHUKMW, NakeTHble BblKAKOUaTeNu
M MEepeksoyaTenu, CuoBble KOHTpoanepbl (6apabaHHble WM Kynauyko-
Bble).

Mpn nonyaBTOMaTM4eCKOM YNpaBfieHWW YacTb onepauuii  ynpas-
NEHNs [BUTaTefieM OCYLIeCTB/AETCA BPYYHYH, a 4acTb (pasroH, Top-
MOXeHWe) — aBToMaTuyecku. lpu 3TOM NPUMEHAIOT B OCHOBHOM an-
napaTypy aBTOMAaTW4YeCKOro YynpaBfeHus, a Takxe pybunbHUKM, na-
KeTHble BbIK/OYATENN W Mepeknwoyatenn. [lonyaBToMaTuyeckoe Y-
paBfieHWe XapaKTepHO Hanuynem CWUOBOW Lenu W LUenu ynpasfieHus.

Mpn aBTOMaTM4YeCcKOM YMnpaBieHWW BCe oONepaunn ynpasfieHUs
ABUTaTenem BbINOJMIHAOTCA aBTOMaTUYeCKW C MNOMOLLbI0 KOHTaKTOpPOB,
pene, KomaHgoannapatos W Ap. [nda aBTOMarnyeckoro ynpasneHua
TaKXe XapaKTepHO Hanuume ueneil — CWOBOI, yNpasieHUs U CUrHa-
nusauun.

Py6uUnbHUKW, chnyxawue [ANS BK/KYEHWS, BbIK/HYEHUA CUNOBLIX
Lenen, Lenein ynpaBfeHWs, OCBEWEHWA, OTHOCATCA K Haubonee npo-
CTbIM KOMMYTAUMOHHBIM annapaTtam py6suiero Tuna.

Bonee CNOXHbLIMM MO KOHCTPYKLUMMW SABAAKTCH MaKeTHble BbIKMIO-
yaTenn W nepeknwyaTenu, nNpefHasHauyeHHble AN TeX Xe Leneid, 4To
U pyounbHUKKM, HO 6onee KOMMNakTHble. OHW COCTOAT M3 OTAE/bHbIX
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naketos 1 (puc. 54, a), yncno ko
TOpbIX OMNPefenseT UUCN0 NIMHWUIA
KOMMYyTaLuu. Kaxabiii naket
npeacTaBnseT coboli 6aKenuTOBbIN
nau nnacTMaccoBblit Kopnyc.
Mexay Kopnycamu YCTaHOB/EHbI
M 3aXaTbl UMW HEMOABWXXHbIE KOH-
TakTbl 3, K HapyXHbIM KOHLam
KOTOPbIX MNPUCOeAMHEHbI NPOBOAA.
Yucno HenoABMIXKHbIX  KOHTAKTOB
B OLHOM MakeTe 3aBWCWUT OT Ha-
3HaYeHUs: AN BKAKOYEHUS U Bbl-
KNIOYeHNs — ofJHa napa, Ansa ne-
pekni4vyeHna — He MeHee [ABYX. Puc. 54. MakeTHbI BblkIOYaTeNb
CHu3y BbIKAKOYATENA  HaxoauTcs

nnaHka 2 ¢ ABYMSA CTAXHbIMM WNUAbKaMU 5, Ha KOTOPbIX M/0THO
HacaxeHbl MakeTbl. CBepxy MakeToOB HajeTa KpbiKa 7 C MPYXWHHbLIM
(PMKCMPYIOLWMM YCTPOWCTBOM, UK BCe 3TO CTAHYTO raikamm 6. Ha
KBaApaTHOM W30MMPOBAHHOM BanuKe 4, NPOXoAdAlLeM 4epe3 BCe Ma-
KeTbl, HacaXeHbl MAaCTWHbl C MOABMXHLIMU KOHTakTamu. Banuk no-
BOpaumBaeTCs PYKOATKON 8, npuyem 6narogapa (QUKCUpylOLlemMy ycT-
POMCTBY OCYLLECTBAAETCA YETKOE nepemMelleHne MNOABMXKHbIX KOHTaK-
TOB BMECTE C BaJMKOM Ha OnpejeneHHblid yron. lMpu 3TOM npoucxo-
OUT 3aMblKaHWe WAWM pasMblKaHWE MOABVMXKHbIX KOHTakToB 9 C Hemno-
ABVOKHbIMW, B pe3ynbTaTe 4ero cratop M pBuratens nogkntovaeTcs
K cetTun unu oTknwvaetca (puc. 54,6).

MakKeTHbIA BbIKNKOYATENb HA MepPerpys3ovyHoil MalnHe Ana npeg-
OXpaHeHUs OT MnonajaHwWs MblAM W BAarM MNOMeLarT B FEPMETUYHBLIN
Kopnyc. Ha naHenu unu Kopnyce MakeTHOro BbIKAOYaTeNa  [LOKHbI
ObITb HaHEeCeHbl HaAMWCKM, yKa3blBalolinMe, B KaKUX MOMOXEHUAX PYKO-
ATKW OH BbIK/IKOYEH, @ B KakuWX — BKJOYEH.

KoHTakTOpbl npefHasHauvyeHbl ANA AWCTAHLMOHHOTO BK/OUYEHUS U
OTK/HOYEHMS CW/IOBLIX LEMein C MOMOWbK Lenein ynpasneHus. Pasnu-
YalT KOHTAaKTOPbl MOCTOSHHOrO W MepeMeHHOro Toka. KoHTakTop ne-
peMeHHOro Toka (puc. 55) cOCTOMT M3 M30MAUMOHHON MmaHenu 11 mar-
HUTHON W KOHTaKTHOW cucTeM. B MarHUTHYH cuUCTEMY BXOAAT cephed-
HMK 5, TAroBas KaTywka 6, MOABWXHbIA SIKOPb 8, B KOHTAKTHYH —
BaMK 9 C NOABWXHbIMWU CWUNOBbIMU 4 n 610K-KOHTakTamu /, 10, He-
NOABMXXHbIMWU CUAOBbIMM 3 U 6M10K-KOHTakTamyu 12, 13. Henogsux-
Hble KOHTaKTbl 3aKpenjeHbl Ha W30MALUOHHOW MaHenwu.

Mpv nofaye TOKa Ha TATOBYH KaTyLKYy CO3[aeTcsd MarHWTHOE Mo-
Ne, KOTOpPOEe NpUTATMBaeT AKOpb. [lpuM 3TOM MNPOMCXOAMT 3aMblKaHue
CUNOBbIX KOHTAKTOB 3 W 4, 3aK/NOYEHHbIX B [AYroracUMTeNbHYl Kame-
py 2, 3amblkatolmnxcsa 610K-KOHTakToB 1, 13 M pasmbiKaHWe pasmbl-
Karowmxcs 610K-KOHTakToB 10 n 12. Tlpu OTKAOYEHUW TOKa SKOPb
noja AeiCcTBMEM COBCTBEHHOW CWAbl TSHXKECTW WAW NPYXUHbI (B APYrunx
KOHCTPYKUMUAX) OTXOAUT OT CepheyHuKa, pasMblKalTCAd CU/0Bble U
3aMblKaloWwmecs O60K-KOHTaKTbl, a pa3MmbiKalolwmnecs 6/10K-KOHTaKThI
3amMblKatoTca. [Ona TOoro 4ytobbl AKOPb He BMOPUPOBANA, a KOHTAKTOp
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He rygen, npegycmarpuBaeTcsd KOPOTKO3aMKHYTbIA BUTOK 7. PasHo-
BMAHOCTbIO KOHTaKTOPOB MEPEeMEHHOr0 TOKa SABAAETCH MarHWTHbINA
nyckatenb, NpegHasHayeHHbI ANA MycKa U OCTAHOBKM KOPOTKO3aMK-
HYTbIX ACUHXPOHHbLIX fBUratenein. B oTanumMe OT KOHTAKTOpa MarHuT-
HbIA MycKaTenb KOMMAEKTYETCA KHOMKamu yrpasBaeHus.

MarHuTHble nycKaTenum BbINONHAKT PeBEPCUBHLIMU N HEpPEBEPCUB-
HbiMW. [lepBble MO3BONAKT OCYLWECTBNAATL MYCK, OCTAHOBKY W peBep-
CupoBaHWe gBuraTens, a BTOpble — TO/MbKO NYCK W OCTAaHOBKY. Mar-
HUTHbI NycKaTesb, Pa3MeLLeHHbIl Ha MaHenu, WMeeT MarHUTHYH W -
KOHTaKTHYH cucTembl. Kak npasufio, B MarHWTHble MycKaTenu BCTpa-
MBalOT TenjoBble pefe [ANS  3aluUTbl  3NEKTpoLBuraTens oT nepe-
rpys3Ku.

PaccMOTpUM  CXeMy HEpeBepCUBHOr0  MarHUTHOrO  nyckatens
(puc. 56, a). Mpu HaxaTum Ha KHONKy «[llyck» TOK noWgeT no cne-
ayouiein uenn: nuHMA J11—3aMKHyTble KOHTaKTbl TeMNnOBbIX pene 77
n T2—katywka K nyckarens—kHonka «Cron»—nauHua J12. KaTyuw-
Ka MnyckaTens, OKas3aBLUCb MNOJ HaMpsXXeHWeMm, BTATMBAET AKOPb, Npwu
3TOM 3aMblKalTCA CUN0Bble KOHTaKTbl K. CTaTop KOPOTKO3aMKHYTO-
ro fBuraTtens nonyymT NuTaHuWe, U pPOTOP HayMHaeT pa3BopayvmMBaThCA.
OAHOBpPEMEHHO 3aMKHYTCA 06M0K-KOHTaKThbl K, 1 KHOMKY «[TyCcK» MOX-
HO OTNYCTUTb. N4 OTKIYeHUs ABWraTens HeoO6XOAMMO HaXaTb Ha
KHOMKY «CTon», uUenb KaTywku nyckatens ob6ectountca. [pu nepe-
rpyske [ABuraTens HarpesaTefibHble 3/IeMEHTbl TenjoBoro pene 77 wu
T2 B CUI0BOI LENU BO3AEWCTBYIOT Ha CBOM KOHTaKTbl 77 U T2 B uenu
ynpaBfieHUs, OHU Pa3oOMKHYTCS, M KaTywka K obectoumtca. [Bura-
Tenb OyfeT OTK/IOYEH, TaK KaK CU/I0Bble KOHTaKTbl K pasoMKHyTCH.

OC006eHHOCTbIO CXEMbl peBepcMBHOro nyckatena (puc. 56,6) B-
NAKTCA pasmblKatolwime 6710K-kKoHTakTbl KH u KB, KoTopble, ocyuie-
CTBNAA 3NEKTPUYECKYI0 O6IO0KMPOBKY, He [ONYCKAT O4HOBPEMEHHOrO
cpabaTbiBaHMA KaTywek nyckatenen KB m KH B TomM cnyuvae, ecnu
ornepaTop OAHOBPEMEHHO HaXMeT Ha KHonkun B un 4.

K annapatype aBTOMAaTMYECKOro YMNpaBleHUs OTHOCATCA TakKxe
pasfinyHble pene ynpasieHWUA, KOTOpble NO MPUHUUNY [eAcTBUS [Je-
NATCA Ha pefne BPeEMeHW, TOKa, HanpsXXeHWs, NPOMEXYTOYHble pene
n ap.

Pene BpemeHu cnyxXaT [nd CO34aHUA  BblfepXKW M0 BPeMeHMU
Mexay cpabaTbiBaHMEM [ABYX 31EKTPUYECKMX annapatoB, Hanpumep
KOHTAKTOPOB, KOTOpblE MOCNef0BaTeNbHO 4Yepe3 YCTAHOB/EHHbIE Bbl-
LEePXKN BPEMeHW BbIBOAAT CTYMeHW CONPOTUB/EHUA B Lenu poTopa
LBuratens npu ero pasroHe. KOHTAKTOpbl BMecTe C pene BPeMEHW MO-
ryt obecneunTb BKAOYeHWE OOMOTOK cTaTopa [fBMraTenss Ha «3Be3gy»
N NepeknoyYeHne uX 4Yepes HEKOTOpPOe BPEMS HA «TPeyrosibHuK». C
MOMOLLbLIO pefie BPEMEHW MOXHO TakXe aBTOMaTu3MpoBaTb TOPMO-
XeHue.

Pene BpemeHU 6bIBAOT 3/1EKTPOMarHUTHbIE, YacoBble, MasATHWKO-
Bble, MOTOPHbIE, 3NEKTPOMHEBMATUYECKWUE, 3MEKTPOHHbIE U Ap.

Pene Toka cpabaTbiBaeT MpU OMPeAeneHHOW BeAM4YMHe TOKa yn-
paBneHus, obecneynBas, HanpuMmep, Kak W pefe BPEMeHW, aBTOMaTu-
YeCKWi pasroH wnum TOpMOXeHwe paBuratensd. KaTywky ero u3 Ton-

H3



I

Puc. 57. YHuBepcanbHblli nepekntoyatenb

CTO/ MeAHON MPOBONOKM CO CPaBHUTENbHO He6OMbLWIMM  YUC/IOM BUT-
KOB MNOAKIOYAKT B CU/IOBYIO LeMb NOCNef0BaTeNbHO.

Pene Hanps)eHus cpabaTbiBaeT MNpu OMNpPeAeNneHHOW BenuynHe na-
MPAXeHUs; KaTylWKy pefe — MHOTFOBMTKOBYIO M3 TOHKOW MeAHON npo-
BOJMIOKW — MOAKNIOYAKT K LUenu napannenbHo.

MpoMeXKyToyHOoe pene CAyXUT [NA PasMHOXEHUA 3NeKTPUYEeCKUX
CUTHaNoB, T. €. MOMYYEeHHbI curHan (mojaya MMTaHUA Ha -~ KaTyLlKy
pene) nepefaeT B HECKO/IbKO CaMOCTOATENbHbIX LUeMNel YynpaBaeHus.
Ero MOXHO TakXe MPUMeHATb B TeX Cliyyadx, KOrga 4nucno KOHTak-
TOB [APYruX pene, Hanpumep BpeMeHW, HefoCTaTO4yHO. [Mo3aTomy npo-
MEXYTOUHble pefie UMEKT 60/bliee 4YMC/O KOHTAKTOB, M 6o0fiee MoLy-
HbIX, YeM Yy ApYyrux pene ynpasneHus. KaTywky pefie BbIMOAHAOT
MHOFOBMTKOBOW W3 TOHKOW MPOBOAOKM W MOAKMKOYAOT K 3MeKTpuye-
CKOM Uuenu napanfienbHo.

KomaHgoannapaTbl — 3TO OAHO- WAX MHOrOCTYNeHYaTble KOMMY-
TUpyloWMe annapaTbl, KOTOpble CAYXaT ANA MEpek/loYeHUin B Lenax
ynpasneHus. OHW MOryT MNPUBOAUTLCA B paboTy OT PYKU WU HOTW.
WNHorga oHu cpabaTbiBalOT aBTOMATMYECKW, Hanpumep, OT ABUXYLLEl-
cq 4actu paboTtalouero mexaHmsma. K KomaHpoanmapatam OTHOCAT-
CA KOMaHAOKOHTPO//epbl, YHWUBepcalbHble MNepeKNoYaTein, KHOMKU
ynpaBfieHus, NyTeBble BbiKAoyatenu. K nocnegHUm OTHOCATCA Takxe
TaXHble MepeknoyaTenn, NPUMEHAKOLWMECH, Hanpumep, B 3/eKTpo-
obopyfoBaHUN NUGTOB.

KomMaH4OKOHTpONepbl MpeacTaBAsatoT coboil Kopmyc, BHYTpU KO-
TOPOr0 HaxofATCA KynauyKoBbll Ban W CUCTEMA MNOABWXKHbIX W Hemo-
OBUXHBIX KOHTakToB. [lpu BpaleHWW Bana KOHTaKTbl Lenu ynpasne-
HUA 3aMblKalOTCA B ONpejesieHHOM nopsaake. B HeKOTOpbIX KOMaHAo-
KOHTPOA/Jepax KynaykoBbli Ban MPMBOAUTCA BO BpalleHWe cneymanb-
HbIM 3NeKTpoABuratesnem, T. €. OCYLWECTBAAETCA AUCTAHLWUOHHOe Y-
paBneHuve. KOHTaKTHas cucCTeMa MOXET OblTb BbINOJIHEHA HA MUKPO-
nepeknoyaTenax. ’

YHuBepcanbHble nepeknovatenu (puc. 57) npefHasHauvyeHbl -4ns
nepeknoyeHns oT 2 o 16 ueneil ynpasneHuda. lMepeknovyatens npeg-
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CTaBnseT coboil Habop OTAeNbHbIX Ta6nuya 2

CeKUMIA, 4MCNo  KOTOPbIX 3aBUCUT'
OT uucna KOMMYTUPYEMbIX Lienei.
Kaxpgas cekuua oTgeneHa oT fpy- Homep
< o o o ceKummn
roi W30NAUMOHHON Lwaibon 1. B
He HaxoAATCA HemnoABWXKHble 5 K
NoABMXHbIE 6 (NeBble U MpaBble)
KOHTaKTbl M TpW  MAaCTMaccoBble | 1-2 X
KynaykoBble  Lainbbl 8, aBe Ans -
BKIOUYEHUS MOABWMXKHbIX KOHTAKTOB
M odHa ob6ulas AN MX OTKoue- il 5-6 1 X X
HusA. KynaykoBble LWaibbl MnoBopa- v 7—8 X
4yMBaKOTCA  MOCPEACTBOM [/1AaBHOIO
BaAMKa 2 C PeBOSIbBEPHON PYKOAT-
Koii 3. Banuk, a cnepoBaTeNbHO, W PYKOSITKA UMEKT HECKONbKO (hUK-
CUPOBaHHbIX MOMIOXEHWIA (Ha pucyHke — Tpu). Mpu NoOBOpOTE PYKO-
ATKW Ha ONpefeneHHbll Yron B CEKUWAX MPOUCXOAAT 3aMblkaHue Wu
pasMblKaHMe KOHTaKTOB B COOTBETCTBMM C Tabnuueil 3aMblKaHWii
(Tabn. 2).

KpenneHne npoBofoOB LenuW ynpaBAeHWs K MNepekntoyaTesnto ocy-
WeCTBNAETCA 3aXumaMy 4, KOTOpble C MOABWKHbIMA KOHTaKTamu
COEAMHEHbI TUOKUMK nepemblukamu 7. [IpUMEHSIIOT TakXe YHuBep-
ca/libHble Mepek/YaTeNn C CaMOBO3BPAaTOM PYKOSTKM B HyneBoe Mo-
NOXEHWe, C OCTalLWMWMUCA M NPOCKaNnb3biBALWMMKN KOHTakTamu. [1o
MCMOSTHEHNIO OHU MOTYT OblTb OTKPbLITbIMK, 3alWLLEHHbIMW W BOAO03a-
WMULLEHHBIMMN.

KHOMKM ynpaBneHuWs npefjHa3HayeHbl ANA  NOJayM  KOMaHAHbIX
MMMYNbCOB B LeMb YynpaBneHus (Hampumep, NycK, OCTaHOBKA, MNOAb-
em). KHonka (puc. 58) 06bl4HO MMeeT NO nape 3ambiKalowmx 1 n pas-
MblKalOWMNX 2 KOHTAaKTOB MPeUMYLLEeCTBEHHO MOCTMKOBOrO Tumna.

KHOMouUHble MOCTbI KOMMAEKTYIOT U3 [ABYX, Tpex u 6osiee KHomou-
HbIX 3/1EMEHTOB B 3aBWCMMOCTM OT Has3Haue-
HMA nocTa. Ha NycKoBbIX KHOMKAX BMECTO Haf-
nucn  «lMyck» MOXeT O6bITb HaHeceHo: «Bne-
pea», «Hasafg» unn «Beepx», «BHU3». o uc-
MOJTHEHWNIO KHOMKW U KHOMOYHbIE MOCTbI MOTyT
ObITb: OTKPLITO  YTOMIEHHLIMKW, MpefjHa3Ha-
UEHHbIMWU A/ YCTaHOBKM Ha /IMLEBOW CTOPOHe
naHenu wanM nNynbTa ynpasiaeHUA;, 3aljuiieH-
HbIMW, T. €. 3aKPbITbIMU B MeTaNINYeCKOM WUu
NnNacTMaccoBOM KOXYyXe; BOZ03aLiNLLEHHbIMN,
B3pbIBO6E30MacHbLIMU; repMeTUYHbIMU. Heko-
TOPble  KHOMOYHbIE MOCTbl MMEWT chneynanb-
Hble Kouu, 6e3 KOTOPbIX Hefb3s BK/IOUYUTHL
MYyCKOBYI KHOMKY W OCYL|eCTBMTb MYCK [ABU-
ratess, Hanpumep KoHBeliepa.

MyTeBbIMU BbIK/MOYATENSAMW OCYLLECTBASA-
10T MEPeKIOYeHNs B LEMAX YMPABAEHUA B o, oo yuonka ynpas-
3aBMCMMOCTM OT ANUHbI  MYTW, NPONAEHHOI nenns

Yron nosopoTta py-
KOSATKM, rpaj

Homep
KOHTaKTa

45 0 45
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Kakon-nn6o 4acTblo MexaHw3Ma, Hanpumep KabwHoW nugTa, pasrpy-
304HON TENIeXKOW KOHBelepa WA MeXaHU3MOM TMepeaBVKEHUs Ma-
LWWUHBI.

CyLecTBYHOT pa3nnyHble KOHCTPYKLMMW BblKNOYaTeNein — pbluax-
Hble, LWMNUHAENbHbIE, KYynauykoBble. B pblYaXHbIX BbIKAKOYATENAX
(puc. 59, a) pasmblkaHue WM 3aMblKaHWE KOHTAKTOB MPOUCXOAUT Mpu
HaxaTuu ynopa / MexaHW3Ma Ha pblyar BbIK/AOYATENS 2; B LUMMWH-
fenbHbiX (puc. 59, 6) pa3mbiKaHWe-3amMblKaHWE KOHTAKTOB OCYLLeCTB-
nfetcA raikamu 3, KOTOpble MepeMeLlarnTcs BAONb WNWHAeNa 4, npu-
BOAMMOrO BO BpalleHWe OT Baja MexaHW3Ma; B  KYynauyKoBblX
(puc. 59, B) nepekntOYeHMe KOHTAKTOB BbIMOMHAT pasmbliKawolwas u
3aMblkalowasn Wwaibbl 5, KOTOpble NPUBOAATCA BO BpalleHWe Basiom
MexaHusma. KOHTakTbl MyTeBblX BbIKAtOuaTeneli BBOAAT B Lenb KaTy-
leK KOHTAKTOPOB YMpaBfeHWA, W OHW MOAy4arT NUTaHwWe, ecin KOH-
TakTbl 3aMKHYTbl. [pyM pasMblkaHUW WX KaTYWKW KOHTakTopos obec-
TOUMBAKOTCA.

3awmTa anekTpoaBurateneii. Ha neperpysodHblx MawmHax npu-
_MEHAIT cnefylolne BUAbl 3NEKTPUYECKOW 3aluTbl: OT TOKOB KOpPOT-
KOro 3aMblKaHWs, OT Meperpysku, OT MOHWKEHHOTO WAW MOBbILEHHO-
ro HanpsXKeHusa, Hynesas 3aluTa, Hynesas 6/0KMPOBKa, npefenbHas
3alnTa, 3aHyfNeHne U 3as3emieHue.

3awmTa OT TOKOB KOPOTKOrO 3aMblKaHUs 06bIYHO OCYyLlecTBAseTCS
NpefOXpaHNTENAMM, KOTOpble 6bIBAOT Tpex TMNOB: MPO60OYHbIe, TPy6-
yatble M nnacTuHyaTtble. [poboyHbIA npegoxpaHutens (puc. 60, a)
COCTONT M3 OCHOBaHMS /, B KOTOpPOe BBMHYEHA MpobkKa 2 C MIaBKOiA
BCTaBKOl BHYTpWU. [pyM KOPOTKOM 3aMblKaHWWM NnaBKas BCTaBka mnepe-
ropaet M npobky 3ameHAWT. Pa3HOBMAHOCTbLI MPO6BOYHOro npego-
XpaHuTens ABMSETCA MaTPOHHbIA, B KOTOPOM MnaBkKas BCTaBKa 3a-
K/OYEHA B CMEHHOM naTpoHe, BCTaBfEHHOM B npobky. Mpu nepero-
paHMU BCTaBKM 3aMEHAIT TONbKO MaTpoH, a npobka HecMeHsema.

Tpyb6uaTtbil  npegoxpaHutens (puc. 60, 6) npegcTaBnsetr coboli
(hM6pOBLIN NATPOH 4, 3aKkpbITbii C ABYX TOPLOB KPYrAbIMW MnaacTu-
HamMu 1 C KOHTaKTHbIMW HOXamu. C BHYTpPeHHeli CTOPOHbI MAACTUH
MMEKTCA NAO0CKME BbIBOAblI, K KOTOPbIM MNpu nomouwy 60nToB C ralika-
MU KpenuTca TOHKaf LWHKOBas nnaBkas BcTaska (puc. 60, B). [Mpwu
cbopke TpybyaToro npeaoxXpsAHUTENs MOA NAAcTWHbI CTaBAT walibbl 3

8
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Puc. 59. MNyTeBble BblkAOYaTeNn
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Puc. 60. NMpegoxpaHntenun

(cm. puc. 60, 6) ¢ npope3damum Takum o6pas3om, 4To6bl B nNpopesn BXO-
OUAW  NNOCKME BbIBOAbI. 3aTeM Ha KOHLUbl MaTpoHa HaBMHYMBAIOT
060/Mbl 2.

CobpaHHbIi NpeAoXpaHUTeNb KOHTAKTHbIMW HOXamu BCTaBAAT B
KOHTaKTHble CTOWKW, NPWKPenfieHHble Ha W301MpOBaHHOW naHenun. K
KOHTaKTHbIM CTOWKaM nojBeAeHbl nNpoBofa AuHUKM. pu KOPOTKOM 3a-
MblKaHWW 3ay)XXEHHble MeCTa MAaBKOW BCTaBKW neperopawT, Moj BO3-
feiicTBMEM BbICOKOW TeMmmepaTypbl BHYTPEHHSAA MNOBEPXHOCTb (ubpo-
noro Kopnyca pasfnaraeTca W nepexoAuT B rasoobpasHoe COCTOSHME.
MocKonbKy KOpNyc MIOTHO 3aKpbiT, BHYTPWM CO3[aeTcA faB/ieHue
MHepTHOro rasa B npegenax 90—100 krc/cm’, 4to crnocob6cTByeT 6bl-
CTPOMY rawleHuto gyru. B HekoTopbiXx Tunax Tpy6uyaTbiX NpegoxpaHu-
Teneil KOpNyc M3roTOBAEH W3 KepamMWKW W AR raweHus ayru 3anof-
HEH Me/SIKUM KBapLeBbiM MECKOM.

MnacTuHYaTbll NpegoXpaHUTeNb COCTOMT W3 MNaBKOW BCTaBKW,
BMNasHHON B MeTanIMyvyecKume HAKOHEYHWKWU, KOTOpble C NOMOLbI 60-
TOB W raek MpuKpenneHbl K ABYM KOHTaKTHbIM 3axumam. Camu 3a-
XWUMbl YCTaHOB/IEHbl Ha W30MALWOHHOK naHenu. Takue npocTeilune
MO KOHCTPYKUMW MNPefOXPaHWTENn CBepXy 3aKpbiTbl 3aWMUTHbIM KO-
XYXOM.

3alwmTta [BuUratena OT Meperpysku OCYLWECTBAdeTcAd pefne nmb6o
MaKCUManbHOro ToKa, AM60 TennoBbIM.

Pene makcumanbHOro Toka (puc. 61) CcOCTOUT M3 M30NALUOHHON
naHenu, Ha KOTOpOW 3akpenseHbl ABe KaTylwku (6biBaloT TpexkaTy-
leYyHble pene), HaCaKeHHble Ha NaTyHHble Tuab3bl 2. KaTyuwka / co-
CTOMT M3 OTHOCWUTE/IbHO HEe6ONbLIOro 4ucna BUTKOB TONCTOW MefHOM
MPOBOMIOKM W BK/IIOYEHA B CWUMIOBYIO Lenb MOC/Aef0BaTeNbHO 3aXuMa-
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My 10. BHyTpM KaXXAoW W3 TUb3 HaxXOAWTCA CTalbHOW CcepaeyHuK 3
CO WTMHTOM, KOTOPbIA MOXeT CBOOOAHO BEpPTMKANbHO MepeMellaTbCs.
MepBoHayanbHOE MONOXEHME CepAeyHMKa, a cnepoBaTefibHO, M cuna
TOKa, NpWM KOTOpPO HauymMHaeT cpabaTbiBaTb pene, ycTaHaBnAuBaeTcs
BMHTOM 4 C HaKaTaHHOI roM0BKOW 5. YCTaHOBOYHOE MOMOXEHME Cep-
[eYyHVKa B TWUNb3e onpefdenseTcd no wWkane 6. EcAM ToK He npeBbl-
laeT yCTaHOBMEHHOW BEMUYMHBLI, TO CEPAEYHMUK HenoABuXKeH. [pu
YBENIMYEHUN HArpy3ku Ha fABuUratene yBennumBaeTcsa TOK B KaTyLUKe,
ee MarHWTHOe nofie yCWUIMBaeTCA W CEpAeYHUK HauMHaeT nepemeliaTb-
ca BBepX. [lpy [OCTMXKEHMM nNpefenbHO YCTAHOBMEHHOro 3HayeHus
WTUPT cepevyHMKa YNUpaeTcs B KOPOMBLICAO 7, OHO MOBOpaYuBaeTCA
M KOHTaKTbl 8 M 9 pasmbiKaloTCA, Pa3OMKHETCA UeNb YynpaBneHus,
ABuraTenb 6yfAeT OTKAOYEH UM O4HOBPEMEHHO 06ecToUMTCA KaTyuwka
pene. CepaeyHuK nof AeACTBMEM COOCTBEHHOIW CWUMbl TSXeECTW BO3-
BpaTUTCA B MCXO4HOE MNOf0oXKeHUe. OYeBUAHO, YTO YeM BbIlE WCXOfA-
HOe MONOXeHWe cepAedyHUMKa B rUb3e, TEM MNPU MEHbLUEM 3HAYEeHMUU
ToKa cpaboTaeT pene. Pene MaKCMManbHOr0O TOKa MOXET CAYXWUTb
TaKXe 3alMTOoli OT TOKa KOPOTKOro 3aMblKaHUA.

Tennosoe pene (puc. 62) BbINOMHAET Ty XX€ POfib, YTO U MaKCu-
MafbHOe, HO MPUHUMUN AeliCTBUS ero MHoi. Kak W3BEecTHO, 3/1eKTpuye-
CKW/A TOK, NpOXofAs NO MPOBOAHWKY, HarpeBaeT ero, MpPUYeM Konmye-
CTBO BbIJENEHHOr0 Tenja HaxoauTca B KBajpaTW4YHOIM 3aBMCMMOCTM
OT CuAbl TOoKa. HarpeBaTeNlbHbIA 3NeMeHT 4 pefe MNOAKMOYEH B CW/O-
BYIO /IMHWIO nocfnefoBaTenbHO 3aXumamu 1 u 7. Bbigensawolieeca Ten-
N0 BOCMpPMHMMaeTCs OGUMeTanIMYeckoir MNacTUHOM 3, 3aK/KUYEHHON B
TeNNOU30NALUNOHHYIO Kamepy 2. bumeTannmyeckas nnacTuHa COCTOUT

Puc. 61. Pene MaKcvManbHOro Toka Puc. 62. Tennosoe pene
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M3 ABYX CM0EB: OAWH C/OK W3 ChfaBa, MMEHLWero Manblil Koaghduum-
eHT J/INHEMHOro paclMpeHuns, Hanmpumep WHBapa, a [Apyroi o6bnagaer
60/1bWNM  KOS(PHUUMEHTOM JIMHEMHOro pacwupeHusd. [losTomy, ecnu
cuna TOKa He npeBblWaeT [OMNYCKAEMOro 3HayeHus, To 6GumeTannuye-
CKasi MnacTWHa 3aHMMaeT MOJIOXKEHWE, KOTOPOe MOKa3aHO Ha PUCYHKe.
Ecnm Xe Harpyska Ha fBuraTefb YBENIMUUTCA, TO TOK TaKXe YBenu-
yuTCA, M naacTUHa Mof BO3AeWCTBMEM W3OLITOYHOrO KoAM4vecTBa Ten-
Na HaumHaeT BbIrMbaTbecsA, ocBo6oxpas pblyar 10. Pbiuar nog Bo3-
LencTBMEM NPYXWHbI 9 MOBOPaYMBAETCA OTHOCWUTENLHO OCKU 8, U KOH-
TakTbl 6 pene B LUEMW YynpaBAeHWs pasMblKaldTca — fBUratenb OT-
KntoueH. Mpu Heo6X0AMMOCTU Pa3OMKHYTble KOHTaKTbl 6 MOryT 6biTb
NPUHYANTENbHO 3aMKHYThl  HaxaTuem Ha KHomnky 5. TennoBoe pene
npu neperpyske fsuratens cpabatbiBaeT He MrHOBEHHO, KakK MaKCu-
MafibHOE, a C HEKOTOPOW 3afep>XKOi No BPeMeHM, 4YTo 0b6bAcHseTcA
ero TEenJ0BON WHEPUMOHHOCTbLI.

Mopgo6Hoe TennoBoe pene BCTpauWBaldOT B MarHUTHbLIA MycKaTenb.
CywecTByOT U APYrue KOHCTPYKUMW TeMnsioBbIX pese, HO MPUHLUN
LeNcTBMA WX TakoW Xe. ITM pene MOryt cpabatbiBaTb W B TOM CAy-
yae, ecnnM neperpyska Hebonblas, HO MPOAOMKUTENbHA MO BPEMEHW.

3aWmnTy 3NeKTPOABMTraTens OT MOHWKEHHOrO HanpsXXeHus obecne-
UMBAKOT NINHENHbLIA KOHTAKTOP WAW pefie HanpsXeHUs 3aWuTbl. ITu
e annapaTbl MOTFYT OCYLWECTBAATb HYNeBYH 3aluUTy U HyneByk 6510-
KNPOBKY.

HyneBasi  3awuTa He [JOMyCKaeT CaMOMPOM3BONbLHOrO nycka
ABUraTens, ecnu, Hanpumep, BHe3anmHo Oblna npekpalieHa nogava
HanpsXeHns, a 3aTeM CHOBa B0O306HOB/AeHa. HyneBas 3awuta MOXeT
OCYLLEeCTBAATLCA TakKXe MarHUTHbIM MycKaTefleM, BO3AYLWHbIM aBTO-
MaTUYecKMM BblKAovaTesneM (aBTOMaToM).

HyneBasi 6/10KMPOBKA WCK/OYaeT BKAKOUYEHWE TMepPerpy3ouHoin Mma-
WWHbI B CWUMOBYK CeTb, €CAM XOTA 6bl OAWMH M3 anmnapaToB ynpas/e-
HUA He HaxXxOAWTCA B HYNEBOM MOM0XeHMU. OHa BbINOMAHAETCA cheun-
aNbHOM CXeMOW C MOMOLLbH SIMHEAHOro KOHTaKTopa, aBTomaTa Wawu
perne.

MpefenbHaa 3awmTa AOMKHA OTKAYUTL [BUraTeNb MexaHW3ma,
KOrga ero [ABWXKYLanca 4acTb LOCTUIHET MPeAesbHOro MOM0XKeHUs.
Hanpvmep, Ha TPHOMHOM MOrpysunke pAna coinyuux rpysoB (MTC)
cbpacbiBaloWwmnii KOHBeWep MOXET BbIABUraTbCsH, M KOrga OH Mpu Bbl-
OBVDKEHUW [JOXOAWUT [0 NpefenbHOro MojoXeHus, cpabaTbiBaeT KOH-
LLeBO (KOHEeYHbI) ' BbIKNtOUATENb — ABUraTenb OTKAw4aeTca. [pe-
fenbHas 3awmTta Ao/MKHa cpabaTbiBaTb M B TOM CAy4yae, €cinM NpPeBbl-
lWeHa, Hanpumep; rpy3onogbeMHOCTb NuWdTa, KpaHa. Takas 3awmTa
OCyLLecTBAsiIeTCS C MOMOLUbI  OpraHuyuTeneidi rpy3onofbeMHOCTH, B
KOHCTPYKLMIO KOTOPbIX 'BCTPAWBAOTCA KOHEeYHble BbIKAOYaTenu. lMpuH-
UMMUaNbHO KOHEeYHble BLIK/IOYATENN HE OTAMYaloTCA OT MNYTEBbIX; Hau-
6onee pacnpocTpaHeHbl PblYaXHbIE, LWNUHAENbHbIE W KYNayKoBble
KOHCTPYKUMU. KOHTaKTbl MX pa3mblKalT 4alle BCEro LUenb ynpas/e-

1 B npasnaax FOCFO?TeXHaASOPa TPHHAT TEPMUH <KOHUEBOH», a B geficTByIO-
weM I'OCTe — «KOHEUHbBIH.
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HWA, HO MOryT pasmbikaTb W CWUNOBYK LUenb gsuratend. OAHOBPeEMeEH-
HO 3/1eKTPUYECKON CXEMOWN [OMKHO NpeaycMaTpuMBaTbCAd 3aMblKaHUe
OPYTMX KOHTAKTOB, C MOMOLbID KOTOPbIX MOXHO OCYLLeCcTBUTb MO-
BTOPHbLIA MYCK OTK/OYEHHOr0o fABuratens, a CcnefoBaTeslbHO, U Mexa-
HMU3Ma, HO B MPOTMBOMONOXHOM HaNpaBieHUMN.

B nocnepHee Bpemsi pacnpocTpaHeHbl NpuMbOpbl 3aWMTHOTO0 OTK/HO-
YeHWA — 3NEeKTPUYECKMEe YCTPOWCTBA, KOTOPbIE pearnpyloT Ha Hapy-
leHNe HOPManbHOro pexuma paboTbl 3NeKTPOYCTaHOBKM W NOJAT
CUTHanbl Ha ee OTKAYeHMe. OCHOBHas (yHKuMA npubopa 3awmUTHO-
ro OTK/KYEeHUs, Ha3blBAEMOr0 WHOrga aBTOMATOM MIHOBEHHOrO OT-
KNHOYeHNsA, — 3aliMTa YenoBekKa OT MNOPAXEHUA INEKTPUYECKUM TO-
KOM. JTO YCTPOMCTBO MNO3BOJMIAET OCYLLECTBMTb 3aWMTy OT OAHO(a3-
HbIX 3aMblKAHMIA Ha HETOKOBeAyLiMe 3M1eMeHThbl 3/IeKTpoobopynoBa-
HWA, HaNMpPUMeEpP Ha KOPNyC 3MeKTPOABUraTens, KOrfa CHWXEHWe YPOBHS
n30M19uMM OAHOM M3 (ha3 WAM MPUKOCHOBEHME K Hel co3fgaeT onac-
HOCTb MOpa)KeHus 4enoseka TOkoM. Kpome Toro, ecnu 3toT npubop
CHabXEH PEerncTpupyroWmMM YCTPONCTBOM, MOXHO 06ecneynTb Henpe-
PbIBHbIA KOHTPO/b COMPOTUBMEHUA MW30MALUKN, YTO PE3KO MoBbIWaeT
3n1eKTpo6e3onacHOCTb.  ABTOMAT MIHOBEHHOIO OTK/KOYEHUA MOXeT
ObITb MCNONL30BAH B 31EKTPOOOOPYLOBaHUN PasfINYHbIX MNepPerpysoy-
HbIX MalUWH KaK JOMOSIHEHWE K APYrUM BMLaM 3aWuWThl.

MpuBoa TOPMO3HbLIX YCTPOACTB. BONLWMHCTBO MexaHW3MOB nepe-
rPY304YHbIX MalWH MMeeT TOPMO3HblE YCTPOWCTBA, KOTOPblE YAEPXKM-
BalOT MX B 3aTOPMOXXEHHOM WAM PacTOPMOXEHHOM COCTOSHWUK, B 3a-
BMCMMOCTU OT TOrO, ABAAETCA /M TOPMO3 Pa3sOMKHYTbIM WAW 3aMKHY-
TbiM. OG6bLIYHO C OTKIKOYEHMEM 3NEKTPOABUraTens PasOMKHYTbIA Top-
MO3 aBTOMaTWMYecKu 3ambikaeTcs. Hambonee LWMPOKO MNPUMEHAKT Ha
Nneperpy3oyHbIX MallMHaxX NEeHTOYHblE W KOOLOYHbIE TOpMO3a C MNpu-
BOLOM OT TOPMO3HbIX 3/1EKTPOMArHWTOB, OT 3MEKTPOrMApaB/ANYeCcKOro
Tonkatens (3rT) wunmM OT ULEHTPOOEXHOro OTTOPMaXxXmBaTens.

Y NeHTOYHOro TOpMmMO3a C AJMHHOXOAOBbLIM TOPMO3HbIM  3/1IEKTPO-
marHutom 5 (puc. 63, a) npu nogavye ToKa Ha KaTylWKy MarHuta B
Heil co3paeTcs MarHMTHOe Mofe, KOTOpoe BTArMBaeT AKOopb. OH nog-
HMMaeT pblyar 3, 1 TOPMO3HAaA NeHTa 2, OTX0A4A OT WKuBa 1, pacTop-
MaxkuBaeT ero. Kak To/fbKO nofjaya TOoKa MNpPeKpaTtuTcs, pblyar nog
felicTBuemM rpysa 4 BoO3BpaliaeTcsa B WCXOLHOE MOJIOXKEHWE W NPOMUC-
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XO4WUT 3aTopMaXkmBaHue. AHanorMyHo paboTaeT KOMOAOYHbIA TOPMO3
(puc. 63,6), T. e. Nnpy nojaye TOKa Ha KaTywKy W BTATMBaAHUU SIKOPS
pblyarn pblYaXHOW CUCTEMbl MOBOpayMBaldTCA Takum 06pa3om, 4TO
KONOAKN OTXOAAT OT LWKWBA, W MexaHW3M pacTopmaxwusaetca. [lpu
npekpalweHnun nofjayM TOKa Ha KaTywKy 3feKTpoMarHuta pblyar ¢
rpy3om onyckaeTcs, pbl4arMn CUCTEMbI COOTBETCTBEHHO MNepemeLllatoT-
cat Mpuxumas KONOAKW K LWKUBY, — MeXaHW3M 3aTOPMOXEH.
TOPMO3HbIe 31eKTPOMArHUTbl KOHCTPYKTMBHO [ensTCA Ha AJIMHHO-
X0f0Bble (X04 SIKOPA OT HECKONIbKUX CaHTUMEeTpPoB A0 15) M KOpPOTKO-
XO[0Bble, Y KOTOPbIX X0 SKOPS He MpeBbllaeT HECKOAbKUX MUAAN-
mMeTpoB. o pofdy TOKa pas3nnMyaloT TOPMO3Hble MarHUTbl MOCTOAHHOrO
TOKa C nocnefoBaTesibHbIM MAM NapannefibHbiM MNOAKNOYEHNEM K Le-
Nn 3NeKTpoaBuraTens u nepeMeHHoro Toka (Tpex- U ofgHO(asHbIe).

§ 24, SNEKTPUYECKUE CXEMbI

DNeKTPUYECKO CXEMOW Ha3blBaeTCs HarfsfHoe rpagunyeckoe M30-
OpaKeHne OTAeNbHbIX 3/1EMEHTOB 3N1eKTPo0o6opyfoBaHNA B UX B3au-
MOCBA3U. DNEKTPOCXEMbl BbIMOAHAT MPU NOMOLM YCMOBHbIX 0603Ha-
YeHWii B COOTBETCTBMM C AeicTBylowumu [OCTamu, BXOAAWMMU B
EOUHYIO CUCTEMY KOHCTPYKTOPCKOM fokymeHTauunm (ECKQA).

B npunoxeHun nokasaHbl YCMOBHble rpaduyeckne 0603HaYeHUA
3/1EMEHTOB, C KOTOPbIMWA [OKEpP-MexaHW3aTOp MOXET BCTPETUTbLCS Mpu
UTEHUWN 3MEKTPUYECKUX CXeM. ITU M306paxeHUs npeacTaBnsoT co60i
npocTeiilue reomeTpuyeckme QUrypbl, KoTOopble AN1A 06neryeHus 3a-
MOMWHAHMSA CUMBOAM3MPYIOT 3NeKTpuYeckne ycTpoiicTBa. Hanpuwmep,
0N 3NeKTpojBurateneii XapakTepHO Haauume LUANHAPUYECKOR uac-
TW, NO3TOMY OCHOBOW YC/MIOBHOTO 0003HauYeHUs SABAAETCA OKPYXHOCTb,
mT.on.

pauueckme 0603Ha4YeHWS MOTYT ObITb MOCTPOEHbI TPEMS CMOCO-
6amu: ynNpoweHHbIM OLHOMMHEAHbIM WAW YNPOLLEHHbIM  MHOTOMMHE-
HbIM, pa3BepHYTbIM. B ynpoLweHHbIX OAHOMMHERHbLIX 0603HaYeHNAX
npoBofa NWTaHWs, BbIBOAbI OOMOTOK cTaTopa WAM poTopa ABuUraTenei
n306paxatT OAHOW NUHWEW, Ha KOTOPO nog yrnom 45° HaHOCAT OT-
pe3knW Mo 4ucay npoBoAOB. B ynpoleHHbIX MHOFOAUHERHbIX Kn306pa-
XEHUAX MNPMBOAAT BCe NPOBOAA NUTaHMA, a TakKXe BbIBOAbI cTaTopa
WM potopa OTAeNbHbIMW AuHMAMKU (no3uuma 6). Mpu pasBepHYTOM
cnocobe YCNoBHbIX 0603HayeHWii 0OMOTKM cTaTopa, pOTOpa, TpaHC-
thopmaTopa M3obpaxalwT B BuAe uenodvek (nosvuus 7).

B 3aBMCMMOCTM OT Ha3HauyeHWsA 3MeKTPUUYECKME CXeMbl AensT Ha
CTPYKTYpHble, (YHKUWOHANbHble W MPUHLUNUANbHbIE, KOTOpble 6biBa-
0T pasBepHYTbLIMU WM COBMELLEHHBIMU.

Ha CTPYKTYpHbIX CXeMaX OCHOBHble 3/€EMEHTbl 371eKTpoobopysao-
BaHMA M306paxalT B BMAE NPAMOYrONbHWUKOB, KOTOpble COEAMHEHbI
Mexgy co60i NuHMAMK, 0603HaYaloWMMN B3aMMOCBA3M. BHyTpu nps-
MOYro/fIbHWKOB BMWCLIBAOT Ha3BaHWe 3JeMeHTa (Hanpumep, [ABura-
Tenb) WAN M306paxalT ero YCNoBHbIM rpaduyeckum 0603HaYEHUEM.
Takas cxema [aeT TONbKO 06liee nmpeAcTaBfieHWe O COCTaBE 3/MEKTPO-
060pyAoOBaHUA Meperpy3oyHoil MalUuuHbI.
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JanbHeliwnm pasBuTremM CTPYKTYPHOU CXeMbl SBAAeTCA (YHKLMO-
HanbHas, KoTopas no3BonseT 60/see MOMNHO YACHUTL  B3aMMOCBA3U
MeXay anemMeHTamu 371eKTpoobopyoBaHMA, NOTOMY UTO OTAefbHble
3anemMeHTbl, W300paXKEHHble B BUAE MNPAMOYrONbHUKOB, CBA3aHbl Ha
(PYHKLMNOHANbHOW CXeMe KOHKPETHbIMW COEAUHEHWAMU, BbIpaXEHHbIMU
B YNPOLEHHOM OLHO/IMHEAHOM MOCTPOEHUN.

Han6onee nonHoe npepacTaB/ieHne 06 3neKTpoobopynoBaHUM Me-
PErpy304yHOi MallWHbl B LEAOM K ero paboTe MOXHO COCTaBUTb MO
NPUHUMNNANBHOW cXxeMe (MOHTaXHOW WAN 3/1eMEHTHOW).

MoHTaxHas (cOBMelleHHas) CxemMa npejHa3HauyeHa B OCHOBHOM
ANS MOHTaxa 3/eKTpoobopyAOBaHUSA, U B HE NPUHAT TakK HasbiBae-
Mblil TOnorpatMyecknin  cnocod M306paeHWs YCMOBHLIX 3/IEMEHTOB.
3T0 03HayaeT, 4YTO YC/OBHble 0603HaYeHUs, OTHOCAWMECH K OLHOMY
annapaTty, Ha CXeme pacnofioXeHbl B O4HOM MeCTe, COBMeLLeHbl, Kak
3TO0 eCcTb B AeicTBUTenbHOCTU. [puBOAMTCA TakXe pas3Bojka MPoOBO-
[OB C YKasaHWeM UX MapKupoBKMU.

B anemeHTHOW (pa3BepHYTOi) Cxeme YC/MOBHble 0603Ha4yeHUs OT-
JenbHbIX 3/IEMEHTOB OLHOTO WM TOr0 e annaparta, Hanpumep MarHuT-
HOro nyckaTtens, pacnofiaraloTcs B pas3HbIX MecTax CXembl W pas3finy-
HbIX Uensx (cuioBble uenyu n3o6pakeHbl 60/1€e TONCTON NMHUER, Yem
uenn ynpasneHUs W curHanmsauum). o3Tomy cxema MoOAyyaeTcs He
COBMELLEHHO, a KakK Obl pa3sBepHyTON, 4To obnervyaert ee yteHue. lMNpu-
MepaMu 3/1eMEHTHbLIX CXeM ABAAKTCA puc. 56, 68 u ap.

Mpn uTeHUM pa3BEpPHYTbIX 3NEKTPOCXeM cnefyeT PYKOBOACTBO-
BaTbCA CNAEAYIOWUMK MpaBuiamm.

1. KOHTaKTbl BCeli 3N1EKTPMYECKON amnapatypbl M306paxalwT Ha
CXeMe B MOMIOXEHUW, KOrja OTCYTCTBYET HamnpsXKeHWe Ha KaTyLllKax
KOHTAKTOPOB W pefie UM OTCYTCTBYET HaxaTue — AN KHOMOK. KOH-
TaKTbl NaKeTHbIX BbIK/OYaTeNel W nepeknoyvarened, KOMaHLOKOHT-
PONMEPOB M ApYruxX NOLOOHbIX YCTPONCTB MOKAa3blBAKT B MOOXKEHUMN,
COOTBETCTBYIOLEM HayanbHOMY. Takoe U306paxeHMe KOHTaKTOB Ha
CXeMe YC/0BHO Ha3blBaeTCA HOPMAasbHbIM.

2. Ona annapaTtoB NpMMeHSAIOT cnegytouine OykBeHHble 0603Hauve-

Husi. KOHTaKTOpbl: fnMHelHbIn — K/ wuam 1, pesepcuBHble — KB
(Bepx), KH (Hu3), K/1 (neBo), KM (npaBo), Topmo3HOW — KT wunm
T, yckopeHns — KY unn Y; pene: mMakcumanbHoro toka—PM (mak-
cumanbHoe), HanpsxeHns — PH, BpemeHn — PB, yckopeHus — PY,
TensoBoe uaM Topmo3Hoe — PT, 6nokmpoBoyHoe — PB, npomexy-
ToyHoe — PI1, ckopoctn — PC; conpotmBneHus: nyckosoe — CIT,
pobaBoyHoe — CJl, paspagHoe — CP, Topmo3Hoe — CT; KOMaHpo-
annapat — KK, BbikitoyaTenb aBapuiiHblii — AB, KoHueBol — KB;
KHonka nycka — KI1, octaHoBkn — KC; noct ynpaBneHna — [1Y;
nepeknoyarens nocros — [I.

3. Bce anemeHTbl OAHOro ¥ TOro >Xe amnnapaTa MMEKT O4WHaKOBble
O6yKBEHHble U LUDpOBble 0603HAYEHUS, a ecnu TakMx annapaTos He-
CKONbKO, TO OHW WMeIT [AOMONHWUTENbHble UN(PPOBble 0603HaYeHUs,
KOTOpble CTOAT Bhepean OYKBEHHbIX, Hampumep 1KY, 2KY, 3KY.

4. Ha 3aMblKaHWe KOHTaKTOB KOHTPOJ/I/IEPOB B Pas3/INyHbIX M0/0-
XEHNAX YKa3blBalOT TOUKW WAWN KPEeCTUKMW, PacnonOXeHHble Ha OfHOM
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rOPpU30OHTaNbHOW NWHUM C KOHTakTamu WAM Ha napannensHoi. WHo-
rga npuBOAAT Tabnuuy 3aMblKaHWS KOHTaKTOB WU APYyrue YC/NOBHble
0603HayeHNa, OCOBEHHO Ha (UPMEHHBLIX CXeMax Meperpys3oyHbIX Ma-
WWH 3apyb6exHoro npou3BOLCTBA.

5. B 3neKkTpMyeckmMx cxemax MexaHu3MoB, paboTawolWuX OT ABUra-
Teneil MepemMeHHOro TOKa, Lenu CTaTOPHbIX U POTOPHbIX O06MOTOK, a
TakXe uenu TOPMO3HbIX 31EKTPOMArHWTOB, KakK MpaBuio, pasmeLia-
0T Ha cxemax cfneBa, a Lenu ynpaefeHWs — crpasa.

Ona npumepa pasbepeM U NpPoYMTaeM pasBepHYTYIO (371eMeHT-
HYl0) CXeMy pEeBEpPCMBHOrO0 MarHMTHOro nmnyckarensa (cm. puc. 56,6).
lMpn paccMOTPeHUU MOXHO cpasy Xe Bbl4e/IUTb CUMOBYIO Lenb W Lenb
ynpaBneHus, TpexdasHblii KOPOTKO3aMKHYTbIi aBuratens M, npego-
xpaHutenu Tlp, KaTywku peBepcumBHOro kKoHtaktopa KH n KB, cuno-
Bble U 6110K-kKOHTakTel KH u KB, nyckoBble KHB, KHH #u ocTaHOBOUY-
Hyt0 KHC KHOMKW, HarpeBaTefibHble 3/IEMEHTbl TennaoBbiX pefne 77 K
T2 B CUNOBbLIX LEMNAX WU WX pasMblKalolwmne KOHTaKTbl 77 n T2 B uenn
ynpaeneHus. Korpga yxe ecTb MnpefAcTaBNeHWe, KakKue 31eMEHTbl BXO-
OAT B CXEMY, MOXHO MnpocnefimTb ee paboTy. Hanpumep, npum Haxa-
TUM Ha KHOMKY B nonydvaeT nuTaHue kaTywka KB. MarHuTHbIA nyc-
Katenb, cpabaTbiBas, 3aMblKaeT CWIOBble KOHTakTbl KB, Bcnegcrteue
yero Hayano ob6bmoTku ctatopa C1 nonydaeT nuTtaHue oOT AuHuy J11,
C2 — oT nuHum 12, a C3 — ot J13. OfHOBPEMEHHO 3aMKHYTCS 6/10K-
KOHTakTbl KB B Uenu ynpaBneHWs, WYHTUPYA KOHTAaKTbl KHOMKW B,
4yToObl MOXHO ObIJI0 OTMYCTUTL KHOMKY. Pa3MblKalTCA 6/I0K-KOHTaK-
7ol KB B uenn katywku KH, T. e. OCyWecCcTBNAeTCA 3NeKTpuYeckas
610KMpOBKa, HE AOMycKawwas CAy4alnHOro BKAKOYeHWS KaTylwku KH,
Korga katywka KB Haxogutca nof HanpshkeHuem. [Bwuratenb, 6yay-
UM NOAKNIOYEHHbIM, HaYMHAeT pa3BopayMBaThCA 4O HOMMWHANbLHOM uac-
TOTbl BpalweHua. [ns ero oCTaHOBKU crieflyeT HaXaTb Ha KHonky C,
nMpu 3TOM MNpepbiBaeTCcs Uenb NUTaHUs Katywku KB B uenu ynpasne-
HWUA, KaTyllKa TepseT NuTaHuWe, pPasMblKalOTCA CU/I0Bble KOHTaKTbl KB
B Lenu cratopa fsuratens, 6/10K-KOHTaKTbl KB, WYHTUPYIOLWME KHOM-
Ky B, n 3ambikatoTca 610K-kKOHTakTbl KB B uenu katywku KH, nog-
rotaBnueas BKMOYeHWe 3Tol uenu. [Buraten 6ygeT 00ecToyeH K
OCTaHOBUTCSA.

[na BKMOYEHWA MexaHW3Ma B [BUXEHWe B MPOTUBOMOMOXHYIO
CTOPOHY HaxumawT Ha kKHonky . Torga katywka KH okasbiBaeTcs
nog Hanps>XeHWeMm, 3aMblKalOTCA CUIOBble KOHTaKTbl KH B uenn cTa-
Topa fBuraTtens, M Hayano o6moTku cTtatopa C2 nosny4yaer nuTaHue
yXe oT nuHum N3, C3 — oT nuHum J12, nutaHne C/ octaetcd ot J1,
T. €. HanpaBneHwe BpaweHus pasuratens umameHsercd. OLHOBPEMEHHO
3aMblkaloTCAd 610K-KOHTaKThl KH, wWyHTUpylowmne KHOMKy $, pasmbl-
KatoTcsa 6n0K-kKoHTakTel KH B uenu katywku KB. Ecnu pgeuratens
neperpyxeH, To cpabarTbiBaeT TeMn0BOe pefie, U OH aBTOMATUYECKM
OTK/0YAeTCHA, TaK KaK pasMblKalTCA KOHTaKThl 77 M T2 B uenu Ka-
TYLWKW nyckatend. [BuraTenb OTKIOYAeTCA W NPU KOPOTKOM 3aMbl-
KaHWW, HO YyXxe npefgoxpaHutenamu [lp.

Kpome cunoBoi uUenu M Lenu ynpaBneHWs, B 31eKTPUYECKUX CXe-
Max Meperpys3oyHbIX MaWWH MOTyT ObiTb TaKXe Lenu OCBeleHus wu
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CUTHanM3auuu, KOTOpble MUTAOTCA MOHWXEHHbIM Hanps)XeHWem OT
CMMOBOM Uenu 4epe3 TpaHc(opmaTop. B Lenn oCBelleHMs BK/KYAOT-
CS CBETWNbHUKK, (apbl, MPOXEKTOPbl, a B LeNW CUrHanmM3aununm — cu-
PEHbI, TY[AKW, CBETOBble CWIrHanbl U Ap. Bo Bce paccMOTPeHHbIe LENu
MOTyT G6biTb BK/KOYEHbl M3MepUTe/bHble NMPUBOpPbI: BONLTMETP, amnep-
MeTp ¥ ap.

YMeHWe u4uTaTb 3NEKTPOCXEMbl MO3BO/SET [AOKepy-MexaHusaTopy
nydyule pasbupaTbcs B paboTe MeperpysoyvyHoil MallWHBI.

MTABA VII. MEPErPY304YHbIE MALWWHBI
N NX TEXHUYECKAA SKCMNYATALWA

§ 25. OPFAHMBALIMA TEXHUYECKON SKCTUIYATALIAM
B MOPTAX

Bce neperpys3ouHble MallMHbl AeNsT Ha [IBE OCHOBHbIE TPYMMbI:
rpy30onoAbeMHbIE U TPaHCMOPTUPYHOLLKE.

py30n0AbeMHbIE, MM MallWHbI LWMKAUYECKOTO AeiicTBus, paboTa-
0T UMKAuueckn. OHWM nepeMewlialoT Fpy3 Kak MO BepTWUKanbHONR, Tak
M MO TOPM3OHTANbHOW MAOCKOCTU. XapaKTepHO, YTO B KaXAOM LMKIe
MallMHa 4acTb BPEMEHM LUWKNa BbIMONMHAET pabouyio onepayuio —
MepeHocUT rpy3, 4acTb BpPeMeHM NpocTauBaeT — Korga 3acTpONMBa-
0T WAKM OTCTPON/MBAIOT, a 4YacTb BPEMEHM 3aHATa XOMOCTbIM XOAOM.
K rpy3onogbeMHbIM MalMHaM OTHOCATCA CTPENOBble KPaHbl BCEX TU-
noB (nnaByuyune, NopTasibHble, XXeNe3HOAOPOXHbIE, TFYCEHUYHbIE, MHEB-
MOKO/IECHble, aBTOMOGU/bHbIE), MOCTOBbIE KpaHbl W Meperpyxartenu,
KOHTeliHepHble MalUWHbI, BarOHOOMPOKUAbLIBATENN, NUQTLI, BUIOYHbIE
MOrpy3unKky, TAraun c npuuenamu, Tenbgepbl U ap.

TpaHCMoOpTMpPYOLWNE, WUAW MallUHbl HENPepbIBHOrO AeACTBUS, CMo-
COOHbI ANUTeNnbHOe BpeMs nepemeliaTb rpy3 HenpepbiBHbIM MOTOKOM
UM OTAeNbHbIMK CRefyloWMMN OAHa 3a APYroi mopuuaMu npu ycno-
BUM OGecnepeboiHOl UX 3arpysku. LOns 3Tux MallMH XapaKTepHO OT-
CYTCTBME XONOCTOr0 Xofga. K HMM OTHOCATCS BCe KOHBeiepbl, Hanpu-
Mep NeHTOYHble (TpaHcmopTepbl), NAacTUH4YaTble, CKPe6KOBblE, BUHTO-
Bble (WIHEKW), 3neBaTopbl, YCTAHOBKWM MHEBMATMYECKOro TpaHchnopTa.
TpaHCMOPTMPYHOLLIME MEXaHU3Mbl HEMpPepbIBHOrO [AeiCcTBMA  BXOAAT
COCTaBHOM 4acTbl0 MOYTM BO BCE CMelManbHble MNOPTOBble MalLUWHbI,
npefHasHayeHHble ONA MexaHu3aumm CKNaLCKUX, TPHOMHbLIX W BaroH-
HbIX pab6oT, Hanpumep, Tuna MNTC, NMCr, MBC, KLUMI.

B nocnegHee BpeMs B MOPCKMUX MOPTax WWPOKO MPUMEHSIOT BbICO-
KONpPOW3BOAUTENbHbLIE MEPerpy3oyHble YCTaHOBKM AN NepepaboTKu Ha-
BaJIOYHbIX TPY30B. B TakUX CMeLuannM3MpoBaHHbIX YCTaHOBKaXx, MO3BO-
NAOWMUX YBENUUYUTL MPOMYCKHYIO CMOCOGHOCTL mpuuyana B 2—3 pasa
u 6onee, B KOMMAeKce MOryT paGoTaTb MallWHbl LMKINYECKOTO U He-
MpepbIBHOTO [AeiicTBMA, o6GecrneynBas BbICOKYHD MPOM3BOAMTENbHOCTD,
pe3Koe YMeHblUeHWEe PYYHOro TpyAa W BbICOKYIO CTereHb aBTOMaTW-
3alM NopTOBbLIX Meperpy3ouHbiX pab6oT.
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OCHOBHbIMW HOPMAaTWMBHbLIMW [JOKYMEHTaMW, oOMpefenslowmmm op-
raHu3auuilo TexXHWYeCKol 3KchayaTauMum neperpysoyHoro ob6opypoBa-
HusA, asnawTca [paBuna TexHUveckoi akcnnyataumm (MTI) m Mo-
JIOXKeHne 0 nNjaHoBO-NMpeAynpeAnTelbHOM PEMOHTE MNepPerpys3oyHbIX
MawunH Mmopckux noptoB (MollMP), KoTopoe ABASETCA COCTaBHOWA
yacTbto MNT3. 3HaHWe u cTporoe cobntogeHne MTI oba3aTenbHO ANA
BCEX /UL, CBf3aHHbIX C 3KCMAyaTauuel NeperpysoyHbiXx MalwunH. B
COOTBETCTBUM C [lpaBunamu, ucxoas u3 06WHOCTM NPUHUMNOB oOpra-
HM3aLUN TeXHWYECKOl 3KChayaTauuu, BCe MOPTOBble MNEperpys3oyHble
MalUWHbl AEeNAT Ha TpU TFPYNnbl: KpaHbl M AUGTbI; MawWHbl BHYTPU-
nopToBoro 6e3penbCOBOr0 TPaHCNOPTa; MaLUWHbI HeMNpepbIBHOTO TpaH-
crnopTa.

MoHATME «TexHMYeckasa aKcnayataumsa» BkA4YaeT B cebs Hagsop
38 TEeXHWYECKUM  COCTOSAHMEM  TMeperpys3oyHbiX MawuH, YynpaBieHue
UMW, TEXHUYECKOe 06CNYXWBAHWE W PEMOHT, COAEPXaHWe UX B TEXHU-
YeCKW MWCMNPaBHOM COCTOAHUW KakK BO BpemMsa paboTbl, Tak M B nepe-
pbiBax W gpyrue BOMPOCHI.

PasznuyaloT TeXHWYECKWi A HaA30p 3a MNeperpysoyHbIMW  MallUHaMu
rocyJapCTBeHHbIA U MeCTHbIA. FOCyAapCTBEHHbIA HaA30p 3a TeXHWue-
CKUM COCTOSHMEM KpaHoB, NU(TOB, 3CKanaToOpPoB, MapoOBbIX W BOAO-
rpeiiHbIX KOT/I0B, COCYAOB, paboTalolmx noj faBfeHUeMm, OCYyLLecTB-
naetcs FocroptexHaasopom CCCP !, OH 3akfitoyaeTcss B permcrpauuu,
OCBMAETENbCTBOBAHUM U Bblfjaye paspelleHns Ha nyck B paboTy. [o-
CYLapCTBEHHbI Hafg30p 3a 3/71eKTPo06OpYAOBaHWEM MepPerpy30yHbIX
MallMH ocyuiecTBnseTca no [lMpaBunaM TeXHWYECKON 3KcnayaTauum
31eKTpoycTaHoBOK noTpe6utenein (MTI3YM) wu lMMpaBunam TEXHUKM

6e3omacHOCTM Mpu  3KcnayaTauuum 3MEKTPOYCTAHOBOK MoTpebuTenei
(MTB33YM) TlocaHeproHagsopa.

MecCTHbIA Hafi30p B MOPTY 3a BCEMW MEPErpy304YHbIMM MallVHAMK
BbIMO/HAKT WHXXEHEPHO-TEXHUYECKME pabOTHUKM MopTa, ecnnm Takas
(YHKUUS MpeaycMoTpeHa [O/MKHOCTHOW WHCTPYKUWeid. MecCTHbI Hag-
30p 3aKk/l4yaeTcsa B peructpauum MeperpysoyvyHoin MalivHbl B OTAene
MexaHmu3alun MopTa, OCBUAETENbCTBOBAHMM, Bbifaye paspeleHns Ha
nyck B paboTy U HajA30pe B Mpouecce 3Kcnayatauuu, KOTOpbld 6GbiBa-
eT OoMepaTUBHbIM W MePUOANYECKNM.

OnepaTMBHbIA OCMOTP MPOBOAAT HE PeXe 4YeM pa3 B [Be Heaenu
MW pe3ynbTaTbl €ro 3anucbiBaldT B JKypHan TpPynnoBOoro MexaHuKa
(anekTpoMexaHunka). OnepaTMBHbIA OCMOTP nNpeAaHa3HayeH [NiA CBoe-
BPEMEHHOr0 MpefynpexaeHns M yCcTpaHeHUs OT/AeNbHbIX HEWCMpaBHO-
CTeil, a TakXe AN NPOBEPKM BbIMOMHEHMA 06CAYXMBaKOWMM Mepco-
HafnoM NpaBUN TeXHWYECKOW 3KchayaTauum u 6e3onacHocTU Tpyaa.

Mepuogmnyecknii HaA3op BKAOYaeT B cebs nepmogmyeckne OCMOT-
Pbl U 0CBMAETENbCTBOBaHMA. lMeprogmyeckne OCMOTPbI NEPErpy30UHbIX
MallMH NPoBOAAT Mo rpadunky uepes 1—3 Mec, B 3aBMCMMOCTM OT
CTerneHu 3arpysku MmawwuH. Mpyu 3TOM NOAPOGHO NPOBEPSAIOT U YUUTbI-

! T'ocroprexnanzop CCCP (panee I'TTH CCCP) — TocynaperBenHbl KOMUTET

MO Haf3opy 3a Ge30MacHLM BeAeHHEM DalOT B MPOMBILIEHHOCTH M TOPHOMY Haj-
3opy npu CoBere Munucrpos CCCP.
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BalOT TEXHWYECKOE COCTOAHWE MEeperpy3oyHoOi MaluHbl AN OLEHKM
KayecTBa cofepxaHua n cbopa CBefleHWW, KOTopble HeobXoAWMbl Ans
MOArOTOBKW K OYEpefHbIM MaHOBbIM pPeMOHTaM. Pe3ynbTaTbl nepuo-
[lMYecKOro ocmoTpa 3anucbiBaldOT B aKT TaKOro e Ha3BaHuA.

lMepnognyeckoe 0CBUAETeNbCTBOBAHME MNPOM3BOAAT OAWH pas B
rog, 0 4Y4em fenalwT 3anucb B MacrnopTe Meperpy3ovyHoOn MawuHbl. He-
006X04MMOCTb BO BHEOYEpefHOM OCBMAETENbCTBOBAHMM BO3HMKaeT noc-
Nle peMoHTa WM MOoJepHu3auunu.

Oevicteytowmmn MTS gns BCeX MeperpysoyvHbliX MallWH, Haxoas-
WMxca B 3Kcnayatauuu, YCTaHOB/EHbl [Ba BuUAa TeXHWYecKoro ob6ceny-
XuBaHusa: TO-1, TO-2, a AN KpaHOB W NU(PTOB — ele LONOJHUTENb-
HO TO-3. TO-1 npou3BOAAT eXecMeHHO' pabouune, ynpaBastouine
MawnHammn; TO-2 n TO-3 OCYyWEeCTBAAKT N0 YTBEPXAEHHbIM rpadu-
KaM, M B HMX y4yacTBYylOT paboume Mo TEXHUYECKOMY O0OCMYXMBAHWIO
M pemMoOHTY, W pabouue, ynpasBnsflolWmMe NEPerpy3oyHbLIMA  MalIUHAMU.

MepeyeHb paboT no TO AN KaXAOW rpynnbl Neperpys3ouyHbiX Ma-
WKUH nposedeH B MNT3, a nepeyeHb paboT NO pasnMUHbIM KaTeropuam
pemMoHTa (TeKyllemy, KanutanibHOMY) — B NpunoxeHun 2 K MolMP.

OcCHOBHble npaBuia No akcnayataumu nnGToB, TeNb(epos, TPHOM-
HblX, BArOHHbIX W CKNaACKUX MallWH MNpUBELeHbl TakKXe B TeXHuue-
CKUX WMHCTPYKUMAX AN KaXAO0N neperpysoyHoii mawmHel. OHW cofep-
XaT Heob6XoguMble CBEfEHUA O NOpsigke nycka, 06CNYyXuBaHUA B
npouecce paboTbl, OCTAHOBKe, MeponpuaTuax Mo 6e3onacHocTU Tpyga
M NPoTMBONOXapHbIX. CMas3ka NeperpysoyHoi MalWHbl [OJXKHA Ocy-
WeCcTBNATLCA B COOTBETCTBMM C KApTOM CMasku, Ha KOTOpPOW MallnHa
n3obpaxeHa B BMAE CXeMbl C yKazaHMEM TOYeK CMa3Ku, HOMeHKNaTy-
pbl CMa30YHbIX MaTepuanosB, a TakXe MNepmofUYHOCTM ee MPOBELEHUS.

[okep-mexaHu3aTop npu akKcnayaTauuy Meperpy3oyHOin  MalluuHbI
[LOMKEH XOpOoWo 3HaTb WM cTporo cobnwpgars MNT3 — pasfensbl, OTHO-
cAWmecs K akcnayatauuMy MalWH COOTBETCTBYHOLLER Trpynnbl, TeXHU-
YECKYl0 W MNPOM3BOACTBEHHYK WHCTPYKumn, T[pasuna 6GesonacHocTH
Tpyaa B Mopckux noptax (MBTIM), a TakXe TOYHO BbINONHATH YKa-
3aHWA, MONYYEHHble NPW WHCTPYKTaxax nepes [LONYCKOM Ha paboTy
M Ha pabouem wmecTe. .

Mpyem neperpysouyHoii MalluHbl [OKEpP-MeXaHu3aTop AO/DKeH Ha-
YMHaTb C BHUMATENbHOr0 ocmoTpa. MawmnHa [O/MKHA OblTb  YUCTOIA.
CnepyeT obpalwatb BHUMaHWe Ha COCTOSAHME U KpenjeHue OCHOBHbIX
Y3/10B, Ha/lnume 3alWUTHbIX KOXYXO0B W OrpaxgeHuin. llocne BHellHe-
ro ocmoTpa MaluHy MOAKNYaeT 3MIeKTPUK, OH >Xe npoBepseT Co-
CTOAHMe 3a3emfeHua (3aHyneHusa). [okep-mexaHu3aTop nposepseT
paboTy KaXoro MexaHusMa YXe MNOLK/IOYEHHOW MallWHbl, a TakXe
OCBellleHWe W curHanusayuto. Ecnm npu npuemke o6HapyXeHbl Hewc-
NMPaBHOCTU, MalIWHY MPUHMMATL HENb3A 0O UX YCTpPaHeHus.

YCTaHOB/MIEHHY0 B BaroHe WAM Ha CyAHe MalWMHY CHOBa MOAK/O-
YyaeT 3NeKTPUK, NpoBepseT HAAEeXHOCTb 3aseMieHuns (3aHyneHus), W
[LOKep-MexaHu3aTop ocyllecTBnAeT Myck B paboTy, npefBapuTEbHO
nofaB 3BYKOBOM CUrHan 0 Hayane paboThl.

Ecnn Bo Bpemsi paboTbl OyaeT ob6HapyXeH, Hanpumep, HeHopMasib-
HbIA LWYM, NOBbIWEHHbIA HarpeB OTAENbHbIX fAeTanei unu Jpyrue He-
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MCNpaBHOCTW, TO HEO6XOAMMO COOGWWTL 06 3TOM CMEHHOMY MeXaHW-
Ky, KOTOpblii 60 yCTAHOBMT BO3MOXHOCTb fanbHelieil 6e3onacHoOi
akcnayartaymu, nn6o NpuMMeT Mepbl K CKOpPEeMLueMy YCTpaHeHW Heuc-
NpPaBHOCTMN.

MeperpysoyHas MallMHa [O/MKHA 6bITb HeMeASleHHO OCTaHOBJIEHA,
ecnn: BO3HMKMA OMAacHOCTb ANS 3[40POBbA M XU3HW N0Aei; nosBuacs
WYM HEHOPManbHOro TOHA; MOBLILWIEHHbIA Harpes Y3/10B MeXaHU3MOB
W 31eKTpoo6OpyAOBaHMA; NeHTa, CKpebKW, KOBLWM CMewalTcs B6OK
M NPOUCXOAUT MCTUPaHWE WX KPOMOK O HEMOABVKHble [eTanu CTaHu-
Hbl; HabNlOAaeTCsA CCbiMaHWe rpys3a Ha CTOPOHY; OGHApPYXXeHbl HajpbIB
WM Nope3 NeHTbl, TPeWWHbl, AedopMmaLns MeTaNIOKOHCTPYKLUU WK
WHTEHCWBHbIA WM3HOC [eTafeii; HapyleHo 3a3eMmistollee WM Orpax-
Jarlee YCTPONCTBO; HeUCMpaBHbl annapaTtbl 3/EKTPUYECKONA 3aliuUThl,
CUTHa/NbHble WM OCBETWUTE/IbHbIE NPMGOPLI WM 4acTo cpabaTbiBaeT
3awWwmTa 3neKTpoABuUraTeneil OT Meperpysku.

Mpn paboTe [AOKEpP-MEXaHW3aTOp He WMeeT MpaBa OTAydyaTbCs OT
06CNY)XKMBAEMO UM Teperpy3oyHoil MawuHbl Ge3 paspeweHns Npows-
BoauTens pa6oTbl. Mpu nepepbiBax (Hanpumep, Ha 06ef) OH [OJIKEH
o6ecneunTb 6e30MacHYl0 CTOSHKY MallWHbI, a TakXe HajeXHoe OoT-
K/toueHne, 4To6bl UCKMOUNUTL CAyYaliHblii MycK ee MOCTOPOHHUMW fin-
Lamu.

Mo OKOHYaHMKM paboTbl MaWWHY OTKAOYAET 3NeKTPUK, a [OKep-
MexaHu3aTop 0653aH OYNCTUTbL €e OT rps3W, MocTaBUTb B 6Ge3onacHoe
MECTO M CAaTb CMEHHOMY MeXaHWKYy, COOGLYMB O 3aMEUYEHHbIX Hewnc-
NpaBHOCTAX.

Mpn npoBefeHWM paGoT MO TEXHUUYECKOMY O0GCNYXWBaHWUIO W pe-
MOHTY MEpPerpy3oyYHbIX MalWH [OKep-MexaHW3aTop He MWMeeT npasa
6e3 paspelleHUss TpynnoBoro (CMEHHOr0) MexaHuKa pPerynmpoBathb
KOHLEBble BbIKIHOYATeNM, annapatbl 3alWWTbl, ONUAMBATb KOHTAKTHI,
pas6upaTb W perynupoBaTtb anmnapaTypy rWApaBiW4YecKoro ynpasfe-
HWS, PefyKTOpbl M Apyrvue OTBETCTBEHHbIE arperarhl.

§ 26. SNEKTPMYECKVE TAIN

dnekTpuyeckue Tanu (3NeKTpoTann) npeacTaBAAT Co6OM KOM-
NMakTHble MNOABECHblE rpy30Bble nebedkn. VX UCNOMb3YIOT B PEMOHT-
HbIX MacCTepCKuX, LUexax ANf [AeMOHTaxa W MOHTaxa 060pyaoBaHua,
Ha CKnagax [AnA omepauuii No nepeMeLieHWt0 TPy30oB U A1 TeX Xe
Lenein B CyAoOBbIX YCMOBMWAX.

KoHCTpyKumMn anekTpoTaneil pas3Hoo6pasHbl. OAHOM M3 KOHCT-
PYKTMBHbIX pa3HOBMAHOCTE sBNAeTCA Tanb Tuna T3 C 3M1eKTPOABU-
ratesem, MOMeLLeHHbIM BHYTpu GapabaHa (puc. 64). B cpeaHeil yacTm
HaxoAuTca rpy3oBoil 6apabaH 4, KOTOPbIA BpawaeTcad OT 3M1eKTPOABU-
ratens, MOMELLEHHOro BHYTPU Hero, yepe3 peayktop 5. OH npumbiKaeT
K Kopnycy 6 Tanu C OAHOW CTOPOHbI, a C APYroi ee CTOPOHbI Haxo-
auTcA WkKag c anekTpoobopygsosaHuem 1. MNpu HamaTbiBaHWWU Ha 6a-
pabaH M cMaTblBaHWM C HEro CTa/libHOr0 KaHaTa 2 KpPKKOBas MojBec-
Ka 3 BMecTe C rpy3oM MepemeLiaeTca Mo BepTUKanu.
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Bonee nogpobHO Tanb 3TOro TUna
pa3bepemM MO KUHEMATWMYECKOW CXeme
(puc. 65). O6mMOTKM 7 cTaTtopa anek-
TpoABuratens 3anpeccoBaHbl BHYTPU
f6apabaHa 6. 3T0 ynyywaeT OTBOj
Tenna u fenaer KOHCTPYKLMWIKO KOM-
nakTHOW. PoTtop 5 BTynkoi 8, urpato-
Wwen ponb MyQTbl, COBANHEH C OLICTPO-
XO4HbIM BafioMm 21 [ABYXCTYNeHYatoro
pefyKTopa € LUAWHAPUYECKUMU 3Y6-
yaTbiMW  nepefadvamu. [epBylo CTy-
neHb 06pas3yrT 3ybuatble napbl 19 u
13, a BTOpyto—12 n 22. 3yb6uyaToe Ko-
Nneco 22 CcKpeniieHo ¢ 3ybyatoil nony-
myToii 10, a BHYTpM Hee MPOXOAUT
6bICTPOXOAHbLI  Ban. BTopas nony-
mypTa 26 6onTamm 25  ckpenneHa
c 6apabaHom.

N3 cxembl BMAHO, 4TO ObICTPOXOA-

Puc. 64. dnektpoTtanb T3 o
Hbll  Ban oOnNupaeTcs Ha NOAWMN-
HUKU KayeHnma 9 u 18, a H6apabaH — Ha MOAWMMNHMKM 9 n 23 3ybua-

TOV NONyMy(pTbl C OAHON CTOPOHbI M Ha MOALWMUNHUKM 2 U1 3 — C ApYy-
roin. MpomexyTouHbll Ban 14 pefgykTopa BpawaeTcsd Ha MNOAWUMNHU-
Kax // n 16. MoAWnNHUKN 2 1 23 3anpeccoBaHbl CBOMMMW HapyXHbIMU
KOMbUaMn B HENOABMXXHbIX [WCKaxX COOTBETCTBeHHO 29 u 24. bapa-
6aH 3aknyeH B Kopnyc 27. bonTtamm 28 K OfHOMY ero Topuy Kpe-
nutcs Kpbiwka 30 wkata anekTpoobopynoBaHud, a K Apyromy —
Kpbilwka 20 pepgykTtopa. CreposatenbHO, NpU  BK/IKOYEHUM 3/1EKTPO-
LBUraTens uepes pefykTop Bpalwaetcs 3ybuatoe Koneco 22 M uyepes
3ybuyatyto My(Ty nonyyaet BpalieHue 6GapabaH.

Tanb cHabxeH AByMA Topmo3aMu. OfMH CTOMOPHbIA [BYXKONOAOY-
Hblli TOpMO3 17 C 31eKTPOMAarHWTHbIM  YNpaBAeHWEM YCTaHOBMEH Ha
6biIcTpOXOAHOM Bany. BTopoi TOpMO3 15 — MHOrOAUCKOBLIA CMYCK-
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Puc. 65. KnHematunyeckas cxema anektpotanu T3
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HOW pasMelleH Ha MPOMEXYTOUYHOM
Bany peayktopa v npu BbIK/IHOYe-
HAM  MexaHuW3mMa  aBTOMaTMYecKw
3aMmblKaeTcs noj AeliCTBUEM CUIbI
TSXKECTW rpy3a Ha Kploke.

K wkady anekTpoobopygoBaHus
nutaHme noasoauTcs  Kabenem,
NPONyLLEeHHbIM Yepe3 OTBepcTue 4
KpblwKK. OH KoMbLaMW nojse-
WeH Ha CchneuuanbHOM  TPOCKMKe.
B03MOXeH W TponneliHbIn TOKONog-
Bo4. Torga BAONb MNYTW [BUXEHUS 4
Tann  NpoKNafgbiBaloT  LWWHbI U3
NPYTKOBOW CTanu WM YrOJSIKOB
(Tponneii), MO KOTOPOMY CKOMb3AT
TOKOCbEMHUKW. B wkady HaxogsaT-

CA MarHWTHble NycKaTenn MexXaHus-
Ma noagbema W nepejBuxeHus (ec-
NN Tafib YCTAHOB/IEHA HA Tenexke),

Pnc. 66. OnekTpoTanb C COOCsAbIM pac-
KOHLEBble BbIKAOYaTENN MoAbeMa

NON0XeHNEM 3NeKTpoaBuratena wm 6a-
W Crnycka, KOTOpble OrpaHWYMBAlT  pabawa

KpaiiHWe BepxHee U HUWXHee Noso-

XKEHUA KpHOKa W KO/bLEBOW TOKOMOABOJ, CMOHTUPOBAHHLIA Ha MycTo-
TEeNOM XBOCTOBMKe / 6GapabaHa. Yepe3 XBOCTOBMK MNPOX0OAAT NpoBofa
nMMTaHMs 0BMOTOK CTaTopa 371eKTpoABUraTens.

[pyroil KOHCTPYKTWMBHOW pasHOBWAHOCTbIO ABNSeTCH Tanb C TakK
Ha3blBaeMbIM COOCHbIM PacrofioXeHWeM 3fneKTpojBuratens u 6apa-
6aHa (puc. 66). bapabaH 4 HaxoguTCA MeXAY PeLYKTOPOM 2 U 3/eK-
TpogBuratenem 5 Ha ofHO reometpuueckoid ocu. K kopnycy Tanm B
60KOBOI naoCKOCTM npumbikaeT wkad / 3nekTpoobopypoBaHua. Yn-

paBneHWe Taneit BedeTca C Mona MpU MOMOLWM KHOMOYHOro nocTa 3,
NoJBELIEHHOr0 Ha TrM6KOM Kabene.

ij kg‘

PaboTy anekTpoTtanu Tmna T YyKa3aHHOW pasHOBMAHOCTM 6onrap-
CKOr0 rocyfapCTBEHHOr0 XO03AWCTBEHHOro 06befuHeHus «bankaHkap»
paccMOTpUM MO KWHEMaTu4yeckoin cxeme (puc. 67). PnaHey anekTpo-
psuratens / 6ontamMy CKpenneH c kopnycom 21. BHyTpM €ero Haxo-
autcs 6apabaH 3. 3gecb MCNOMb30BaH 3NEKTPOABUraTenb C KOHUYe-
CKMM pPOTOPOM, OCOGEHHOCTbLK KOTOPOro SIBASIETCSH TO, 4TO MOf LEWCT-
BMEM MarHMTHOrO MNOAs cTaTopa POTOP MepeMeLLaeTcs Ha HebosnbLioe
paccTosiHMe BAONMb CBOEl OCU. ITO CBOWCTBO MCMNO/Mb30BAHO AN pa-
60Tbl TOpMO3a (Ha PUCYHKe He MOoKas3aH). Tak, Npu BKAOYEHUU 3feK-
TpogBuratens, 6narogaps OCEBOMY MepemelleHut0 poTopa, BMecTe C
HUM TMepemMeLLaeTcsa TOPMO3HOW Auck. OH OTX0AuT OT Kopnyca, u 6a-
pabaH pacTopmaxusaeTcd. [pu 3TOM NpyXuHa, KOTOpas ynupaertcs
B poTOp, CXMMmaeTcsA. [pu BbIKIIOYEHUN 3NEKTPOABUTaTENs MNPYXUHA
pasXWmaeTca W TONKaeT POTOP B WMCXOA4HOE MOMOXeHWe. TeM cambIM
ycunve npy>XuHbl MpMKMMaeT TOPMO3HOW [AWUCK K KOpnycy, W TpeHue
MeXAY HUMMW HafeXHO yAepxusaeT rpys.
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Ban 2 anektpoaBuraTens COefWMHEH KOMMeHcupylowed wmydton 4
C NPOMEXYTOYHbIM BafioM 5, a OH TrAyxol BTYNKON 6 — C 6bICTpO-
XO4HbIM BanoM 22 nnaHeTapHOro pepykropa. Ha 3Tom Bany XecTko
CUMAUT Befdyllas LeHTpanbHas LwecTepHsa 13, Haxopgsuwiascs B 3auenne-
HAW C HECKONbKMMMK 3yb6yaTbiMy Konecamu 12 (nokasaHo' [fBa Kone-
ca) — caTennutamu. Bce caTennuTbl, B CBOK O4yepedb, BXOAAT B 3a-
LenseHne ¢ BEHLOM 16, KOTOpbIAi MMeeT BHYTpeHHue 3y6bs. 3y6bs
BEHLA Hape3aHbl M3HYTpM Kopnyca 19 pepyktopa. Kaxgblii catennut
CcBO6OAHO, Ha MOAWWMHWKE Ka4yeHWs YCTaHOBMIEH Ha HenoABUXHOW
ocu 15, 3aKpensieHHol B nnaHeTapHom Aaucke 17. OH cBfA3aH C npwu-
BOAHOM LEHTpanbHOl LecTepHeil 11 BTOpPOl CTyneHW peaykTopa. 3Ta
CTYNeHb TakKXe cocTouT u3 catennutoB 10, BeHua 18, oceli 9 u pguc-
Ka 8. OAaHaKo 3TOT AMUCK cBfi3aH C 3ybuyaToil nonymydToin 20, Haxoas-
eilics B 3alensieHUM co BTOPOW nonymydpToin 7, KoTopas 6onTamu
ckpenneHa ¢ 6Gapab6aHom. PefykTop € Topua 3aKpblT KpbIlWKOR 14.

Mpy BKAOYEHUM 3NEeKTPOABUraTeNns MNPOUCXOLUT pacTopMaxmBa-
HVe MexaHu3Ma, W BpalalolWmnil MOMEeHT Yepe3 Banbl 2, 5 n 22 nepe-
pjaeTcs Befyulein wectepHe 13. Tak Kak caTennmuTbl 12 HaxogsaTca B
3auenneHnn ¢ Hell M OLHOBPEMEHHO C HEMNOABWXHbLIM BeHUoM 16, TO
OHW BbIHYX/EHbl MO BeHLY 00KaTblBaTbLCA, COBeplias MPOCTPaHCTBEH-
Hoe [BUWXEeHWe W yBekas BO BpaleHwe fuck 17. MoaTomy BpalLaeT-
CA W NpuBOAHasA wWecTepHs //. AHanornyHo 4vepes catenautbl 10 npu-
0bpeTaeT BpallleHMe AUCK 8, a cnegoBaTenbHO, 3ybuyaTas mydpTa U 0Oa-
pabaH. pu HamaTblBaHWW KaHaTa Ha 6apabaH wWAM cMaTblBaHUK C
Hero rpys noAHWMAeTCs WAWM OnycKaeTcs.
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Puc. 67. KnHematuyeckas cxema 3/ek-
TpoTaZn C COOCHbIM  PaCMOOXEHNEM
anekTpoaBuratens un 6apabaHa
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Punc. 68. dnekTpocxema ynpaB/ieHUA Tasblo

JneKTpoTanu BbiNycKalT rpysonogbemMHocTbio  0,25—15 1 npwm
CKOpoCTM nofgbema 5—25 M/MUH.

Ecnu Tpebyetca rpy3 nepeMewatb TOMbKO MO BEPTUKANM, TO
3NeKTpoTaNb NOABELIMBAIOT Ha BbICOTE K KakKOW-TO HenoABWXXHOW omno-
pe. Ecnu xe ycnosus paboTbl TPebYylOT nepemMeLleHns rpysa U no ro-
pU30HTaNW, TO 3MeKTPOTanb MOABELINBAIOT K TENIeXKe, UMelowen me-
XaHW3M MepesBUXEHUA C PYYHbIM WAN 3NEKTPUYECKUM MNPUBOLOM.

AnekTpoobopynoBaHMe Tanei COCTOUT U3: TpexXdasHbIX aCUHXPOH-
HbIX KOPOTKO3aMKHYTbIX [BUraTenei, 3N1eKTPOMarHMTHOro npusoja
TOPMO30B, annapatypbl ynpaBieHWA W 3alUTbl, K KOTOPOW OTHOCAT*
CA MarHWTHble MycKaTenu, KHOMKW YNpaBneHWs, KOHLeBble BbIKNKOYa-
Tenn u Ap. B HEKOTOPbIX KOHCTPYKLUUAX Tanei MCnonb3oBaH ABYXCKO-
POCTHOW ABWraTenb, y KOTOPOro perynMpoBaHve 4acToTbl BpaleHus
OCyLlLecTBAsAETCS 3a CYET M3MEHEHWs uucna map MOJHOCOB.

B  anekTpocxeme  ynpaBfeHWA  NEpPefBMXKHOW  3N1eKTPOTanbio
(puc. 68) KHONMKW UMEKT 3NeKTPUYECKYt0 ONOKUPOBKY, He AonycKat-
Wyl OLHOBPEMEHHOr0 3aMblKaHWUA LUenein o6enx KaTylek peBepcus”
HOro MarHuTHoro nyckartens. lNpu HaxatTum Ha KHonky KH. «BnpaBo»
nofiyyaeT nuTaHWe KaTyllka MarHUTHOro nyckartena [7, nyckaTene
cpabaTbliBaeT, 3amblKalOTCs CUNOBble KOHTakTbl KL mnofknioyvaetcs
cTatop Asuratensd 2M u ofHOBpeMeHHO cpabaTbiBaeT TOPMO3HON Mar-
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HUT 2TM, ABWraTeNb PacTOPMaXKMBAETCHs M HauyMHaeT pa3BOpPayMBaTh-
ca. Ons W3MeHeHWs HanpaBneHWs [BVWKEHWS Tanu [OCTaTOYHO Ha-
XaTb Ha KHOMKY «BneBo» npu OTNYWEHHOW KHonke «BnpaBo». B
3TOM cflydae MojyuyaeT MUTaHWe KaTyllka K2 U 3aMblKaloTCs COOTBET-
CTBYIOWME CWUMOBbIE KOHTaKTbl B LEMWM cTatopa ABUratens.

Moao6HbIM 06pa3oM OCYLECTBASETCA BK/OYEHME, BbIK/IOUYEHME, a
TaKXe peBepcUpoBaHMe fBWUraTens MexaHusma nofgbemMa 1M.

B HeEKOTOpbIX CXeMax MYCKOBble KHOMKWU LIYHTUPYIOT, NOC/e Haxa-
TUA UX MOXHO OTMYCTUTb, a [BUraTenb 6yaeT MPOAOSXKaTb BpallaThb-
ca. Mo3ToMy B TakuUX CXeMax [1s KaXaoro pa6ouyero AuxeHus (me-
pemelleHMe Tanu Brepef-Ha3aj, MOAbeM-ONyCKaHWe KploKa) Aornos-
HUTENbHO BBEAEHbI KHOMKW «CTOM», KOTOPble TakXe MOHTUPYIOT Ha
KHOMOYHOM MOCTy. KHOMOK GyAeT yXe He ueTblpe, a LIecTb.

ONeKTpUYecKne Tannm M3roTasnMBalOTCA B COOTBETCTBUW C [lpaBu-
namn 'TTH CCCP un TpeboBaHusmu cooTseTcTBytowmx FOCToB.

Mocne ycTaHOBKWM 3fieKTpoTanu Ha paboyem MecTe OHa [OMNyckKa-
eTcA K 3KcnjyaTtauuum TONbKO MOC/ie perncrpauum B OTAENle MEXaHW-
3auMn nopta W MpoBefeHWUs TEeXHWYeCcKOro O0CBUAETeNbCTBOBaHUA. B
TEXHWYECKOM nacnopTe Tanu [eflaloT 3anucb O perucTpauum, a pas-
pelleHne Ha Nyck B paboTy 3anucbiBaeT B XYpHaa yyera U OCMOTPOB
nnuo, Bblfjasllee paspewleHne. Hags3op 3a TeXHUYECKUM COCTOAHWUEM
Tanum B Npouecce 3Kcnayatauuu OCYLEeCTBAAT B (opme onepatus-
HbIX U MEpPUOAUYECKUX OCMOTPOB MO YTBEPXAEHHOMY rpafuky, a Tak-
Xe eXerogHblX O0CBMAeTeNbCTBOBaHWA. [pu  OCBUAETENLCTBOBAHUM
nogHUMarT rpys Ha 25% 60Mblle HOMWHAaNAbHOW TPY30M0ABEMHOCTM
Ha BblcOoTy 200—300 MM K yfaepXuBalT B TedeHne 10 MUH.

TexHnyeckoe 06CnyXMBaHWE, BK/KOYAOWEEe OYUCTKY OT MblAn K
rpasy, MOATSXKY pPe3b00BbIX COeAMHEHWA, yXod 3a 3/ekKTpoobopypo-
BaHWEM W CMa3Ky, BbIMOMHAOT B COOTBETCTBMM C WHCTPYKLMERA no
TEXHUYECKOMY 0OCNYXWBAHUIO W KapTOi CMasKMu.

Mpun 3skcnnyaTauuu 3aeKTpOTanu W BbINOAHEHMM paboT no nepe-
MeLLeHNI0 TPY30B [OKep-mexaHu3aTop [O/MKeH CTporo cobnwaathb
NPOW3BOACTBEHHYIO WHCTPYKUMto. [lepen Hadvanom paboTbl Heobxopu-
MO 3/M1eKTpOTasb BHUMATE/IbHO OCMOTPETb, 06paTUB OCHOBHOE BHWMaHUe
Ha COCTOSIHME KplOKa, KaHaTOB, FPY30BbiX LEMein K 3a3emaeHus Kop'
nmyca KHOMOYHOro nocta. KHOMOYHbIA MOCT BWUCWMT Ha TPOCWKe, ANMHA
KOTOPOro TaKoBa, 4YTO onepaTop nNpu ynpas/jieHUW BCerga HaxoguTcA
Ha 6e30NacHOM paccTosAHUKM. [Mpu pacnofioXXeHUM KHOMOYHOro nocTa
Huxe 0,5 M OT mona Ha TPOCWMKEe MpeAycMaTpuBaeTCcs creunanbHbIi
KPHOYOK Ha BbicoTe 1—1,5 M ANnsA ero nNofBecKMu.

[okep-mexaHu3aTop He AO/DKEH NpuUcTynatb K paboTe ¢ 3neKrpo-
TaNbl, €Cnu: UCTEeK CPOK 0O4YepefHOro TeXHWYeckoro OCBUAETeNbCTBO-
BaHMA, KOTOPbIA yKa3aH Ha KOpnyce 3MeKTpOTanu;, WUMETCA Tpewm-
Hbl B OTBETCTBEHHbIX MECTax METa/NIOKOHCTPYKLMIA; M3HOC KpHKa, Ka-
HaTa (uenu) npeBblWaeT MNpefAe/bHO AOMYCKaeMblid; HeWcnpaBeH Top-
MO3 MexaHusma nojgbema, OorpaHuMuYMTeNb BbICOTbI NoAgbema rpysa (OH
[LO/DKEH OblTb OTpPerynMpoBaH TakuMm 06pa3om, 4ToO6bl nocne OCTaHOB-
KW KprOKa npu ero nogbeme 6e3 rpysa 3a3op MeXAy rpy303axBaTHbIM
opraHom u ynopom Obl1 He MeHee 50 MM).
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Mpu paboTe C 3NeKTPOTaNbl [AOKEP-MexaHu3aTop cneguT 3a npa-
BM/IbHOM CTPOMOBKON W yKNafKoin npu pasrpyske. Fpy3 [JO/MKEH Ha-
X0AUTbCA TOYHO NOJA Tanbt, NOLHMMATb W ONYyCKaTb ero cnegyet no
BEpTMKanu. B NpoTMBHOM Cny4yae Mpu OTPbIBE rpy3a BO3MOXHO pac-
KauMBaHue, 4TO CO34aeT OMAcHOCTb ypjapa Aokepa. lpu nepeasuxe-
HAM Tanu € rpy3oMm Mo MOHOPEenbCy WAM KpaH-6anke pAns TAMM  UC-
NONb3yKT CheunanbHblii KpOK. 3anpelaeTtca BeCcTU Tafib 3a Tpys u
nogxoauTb K Hemy 6nvmxe yem Ha 0,5 m. Mpu yknagke JOMXKHbI 6GbITb
obecneyeHbl CBOGOAHbIE MPOXOAbl AN YMNpPaBeHUS.

3anpeuiaetca MCNOMb30BaTh TaAu He MO Ha3HaYeHWI0, NOLHMMATb
rpys, macca KOTOpPOro npeBbIlaeT HOMWHAaNbHYH TpPy30N0AbEMHOCTD,
OCTaBNATbH FPY3 Ha KPHOKe B MOABELIEHHOM COCTOSHWMM MpPU NepepbiBax
UM nocne OKOH4YaHus paboT. Mocne okoHYaHWMA paboTbl KPHOK Heob-
X0AUMO MNOAHATb Ha 6e30NacHy BbICOTY, 4TOObl OH He Mewan [ABU-
XEHUIO Nogeli AN neperpy3oyHbIX MaLUuWH.

§ 27. TPY30OBbIE NN®ThI

py3oBble NPTl OTHOCATCA K MallMHaMm LUKINYECKOro [AeicTBuS,
KOTOpble YCTaHaBNWBAKT BHYTPW CKNafoB [N BEPTUKANbHOrO nepe-
MeLleHUs rpysoB Mexay 3Taxamu. O6blYHO B Takux nudrax Haxo-
QUTCS 4YenoBeK, COMPOBOXAawWWi rpy3. [py3onogbemMHOCTb U CKO-
pOCTb [ABVWXXEHWA KabwH rpy30BbIX AU(PTOB PEKOMEHJO0BAHbI MOCTOSAH-
HOl Komuccmeldk COB no cTaHgapTM3auuu, a WMMEHHO: NpW rpy3onofb-
eMHocTM 320 Kr CKOpOCTb fABMXeHus KabuHbl 0,25; 0,5 n 0,71 wm/c;
npu rpysonogvemHoctax 500; 1000; 1600 m 2000 kr — 0,25; 0,36; 0,5;
0,71; 1 wn 2 wm/c; npu rpysonogbeMHocTax 3200 m 5000 kr — 0,25;
0,36; 0,5 m/c.

Nugpt (puc. 69) pasmeleH B LlWaxTe, KOTopas BepTUKaNbHO Mpo-
X0AUT 4epe3 Bce 3Taxu cknaga. KabuHa 11 BMCMT Ha KaHatax, KO-
TOpble NOCTYNalT Ha nugpToByo nebefky 6. OHa HaxoguTca B Ma-
WWHHOM OTAefIeHMN Haj LaxToil. 3hecb Xe HaxoAATCsA 3NeMeHTbl an-
napaTtypbl ynpaBfieHWA: KOHTaKTOpHas naHenb 9, aTaXHble pene 8 u
pacnpegenuTenbHblii WNT 7. COGCTBEHHAd Macca KabuHbl M 4YacTb
Maccbl TPaHCMOPTUPYEMOro rpys3a YypaBHOBeleHbl MPOTWBOBECOM 2,
KOTOPbIA MOABELIEH Ha KaHaTax.

Mpu paboTe nuTOBON NlebefKN MPOUCXOAUT LBUXKEHUE KabuHbI K
nNpoTMBOBECA, HO B MPOTMBOMOOXHbIE CTOPOHbI. YTOObI OHW He pac-
KaumBanucb W [ABUranncb CTPOro Mo BEPTMKAIM, Ha CTEHax LWaxThbl
YKpenneHbl penbcbl-Hanpasnsowme 1 u 3 KabuHbl ¥ NpoOTMBOBECA; MO
HU;,! CKONb3AT 6Galimaku, KOTOpble 3aKpemnsieHbl Kak Ha KabuHe, Tak K
Ha npoTmBoBece. [ns BKAWOYeHWUA nebefkyn U TPaHCMOPTUPOBAHUA
rpysa BHYTpWM KabuHbl HaxoAWTCS MYCKOBOW KHOMOYHbIA annapat 10.
TOYHOCTb OCTAHOBKM KabWHbI Ha HY>XHOM 3Taxe 06ecneymBaeTcs cu-
CTEMOW 31eKTPOOOOPYAOBaHMA, BK/IKYAKOLWENA 3TaXHble MNepekayaTe-
12, rmbkuii Kabenb 13, KOTOpbIA TAHeTCA 3a KabuHON, n fAp.

[ns 6esonacHocTh paboTbl NPTl CHabXeHbl noBuTenAMu. Kme-
eTCA OorpaHnumMTens 5 CKOPOCTW, CBA3aHHLIA  KaHaTOM 4 ¢ KabuHOI.
CywecTByeT 6/10KMpOBKa ABepeil KabuHbl M WaxTbl C NUMTOBOK ne-
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6egkoi. Tak, ecnu kakasa-nnb6o u3 fBepeli OyAeT 3akpbiTa HEMAOTHO,
nebegka He BKAUMTCA. Bo Bpems ABMXKEHUSA OHa BbIK/KOYaeTcs, ec-
nn gBepb KabwuHbl NpuMoTKpbiTa. Bonee Toro, ecnn KabuHa OCTaHOBUT-
CA He TOYHO, T. €. He COBMagyT ee MOA M Noa 3Taxa, TO f[Bepu OT-
KpbiTb Henb3sd. KpaiiHee BEpXHEe WM HUXHEE MONOXEHMA KabuHbl orpa-
HUYMBAKOT KOHLEBble BbIKAOYATENN.

NndpTosble nebeakn cnyxat fAd HamaTblBaHUA W CMaTbiBaHWA
KaHaTtoB, obecneuymBas nepeasBueHue KabuHbl M MpOTMBOBECA B Ha-
npasnstoWwmnx. Mo KOHCTPYKUMW KaHATOBEAYLWMX OPraHoB /AUGTOBbIE
nebefkn BbIMNONHAKT 6apabaHHbIMM U C KaHaTOBEAYLW WM LIKMWBOM, a
no TMnam nepejay ux AenAaT Ha PefyKTOpHble W 6e3pedyKTOpHbIE.

KuHemaTnyeckas cxema pefyKTOpHOW nebegku 6GapabaHHOro Tuna
(puc. 70) cocToMT W3 3nekTpogBuratens /, KOTOpbIi 4Yepe3 uepBfu-
Hbli pegykTop 3 BpawaeT 6apabaH 5. lNMepegaya MOXeT ObITb 3y6ua-
TOM UWIMHAPUYECKOW, HO Yalle BCEro MPUMEHAIOT 4epBsAuHYylo. Jleben-
Ka o6opyaoBaHa aBTOMAaTWYECKUM  3aMKHYTbIM  [ABYXKO/J0[40YHbIM
TOpMO30M 2. ABTOMATM3M ero paboTbl 3aknw4yaeTcs B TOM, 4YTO npu
BK/IOYEHUUN 3neKTpoaBuratens, 6narogaps 6M0KMPOBKe, KOMNOAKM OT-
XO04AT OT WKMBa M nebefka pacTopmaxuBaeTca. lNpu 0oCTaHOBKe Ka-
O6WHbI, T. €. NPW BbIKNOYEHNN 3NEKTPOABUIaTENsA, B TOT XK€ MOMEHT
KOMOAKM 3aXWUMaloT WKMB N nebefaka HajexHo crtonoputca. Ha Bcex
nMpToBbIX nebeakax, 3a WUCKIKOYEHWEM T[PY30BbIX Majioil rpy3onofb-
eMHOCTU, YyCTaHaBAMBAKOT MOCTOAHHbIE WM CbeMHble WTypBanbl 4. WX
BpalleHNEM MOXHO BPYUYHYH NpPWMBECTM AT B feliCTBMe Npu aBapuii-
HON cuTyaymm.

BapabaH nebefku nMMeeT C [BYyX CTOPOH Hape3aHHble KaHaBKWU: Ha
0fHON nonosmHe GapabaHa NpaBOCTOPOHHME, a Ha [ApPYroil — neBo-
CTOPOHHMe (puc. 71, a). lNpu 3TOM KaHaTbl KabwuHbl (/) W npoTuBO-
Beca (//) 3aKpensieHbl C MPOTMBOMOMOXHbLIX CTOPOH. [1o3TOMYy npu
BpaweHnn 6GapabaHa C Hero cmaTbiBalOTCH, HampuMep, KaHaTbl Kabu-
Hbl, @ B 0CBOGOAMBLUMECA KaHaBKW YyK/afblBalOTCH, HamaTbiBasaCb, Ka-
HaTbl NPOTMBOBECA.

Bonee pacnpocTpaHeHbl pefyKTOpHble nebeakn C KaHaTOBEAYLIMM
WKNBOM. Y HUX Ha BbIXOAHOM Bany pefykrtopa BmecTo 6apabaHa no-
CaKeH KaHatoBefywmii wkus (puc. 71,6), npeAcTaBnsaloWMUin coboi
610K C HECKONbKMMM pyubamu. B oTnmume ot 6apabaHa, KaHaTbl Ha
WKNBe He 3akpennsaoT. OHM TOMbKO OrvbalT LWKWB, Haxo4sacb B
pyubax, MO3TOMY KabwHa M MPOTMBOBEC MNOABELIEHbl Ha MPOTMBOMO-
NOXHbIX KOHLUAX OfHMX M TexX e KaHaToB. 34eCb ABWMXEHWe KaHaToB
MPOMNCXOANT 3a CYET MX TPEHUA B PyUbsAX LIKMBA.

Y 6e3peayKTOpHbIX NUPTOBbIX NebefoK TWUXOXOAHbIA 31eKTPOLBU-
raTenb™ HenoCpeiCTBEHHO BpaljaeT KaHaTOBefylW WA LIKWMB, YCTaHOB-
NeHHbI Ha ero Bany. [na TOYHOW OCTAHOBKM KabWHbl B 3MeKTpoCxe-
MaxX AM(TOB NpefyCMOTPEHO ABa [ABUraTens — rNaBHbIA U JOMOMHU-
TenbHbIA. [pu Noaxode K 3TaXy rNaBHbIi ABUrateflb aBTOMaTUYeCcKu
OTK/IOYaeTCca W BKKOYAETCA AONOMHWTENbHbIA. B pesynbTate CKoO-
pocTb NMTa CHMXKAETCA U BO3MOXHA TOYHas OCTaHOBKaA.

Kpome nogsewwnBaHus kabuHbl W MPOTMBOBECA Ha KaHaTax, B rpy-
30BbIX NUTax WUCMOMb3YHT TaK Has3blBaeMYK MNOAUCNACTHYH MoABec-

135



Ky (puc. 72). Ha kabuHe 8 n npotmsoBece 9 ycTaHOBNEHblI 6/0KW 7 1
10. Ux n kaHaToBeAyWMA wWkuB 12 nebefku ormbarT HECKOAbKO na-
pannenbHo uaywmx kaHatos 11. B 3ToM cnydvae ANA [OBOAKM Kabu-
Hbl C Manoi CKOpOCTbK yCTaHaBAMBalOT MWKPOMPUBOL C BUHTOBLIM
mMexaHu3mom. [pu nogxoge KabuHbl K 3afaHHOMY 3Taxy aBTOMaTu-
YeCcKW BK/IOYaeTCs 3NeKTpoABuraTens /, KOTOpbIA 4epe3 peaykTtop 2
BpawaeT BMHT 3. Baonb BMHTa nepemewiaetca raiika 4. C Heil cBs-
3aH pblyar 6 c 3akpenfieHHbIM KaHaToM. [pu ABMXeHWWU raikm pblyar
noBopaymMBaeTcs OTHOCWUTENIbHO OcuM 5, a KaHaT [AO0BOAWUT KabwuHy go .
HeobXxo4MMOro YpOBHA. v

LWWaxTa nudpta — 3TO COOPYXeHue, B KOTOPOM KabuHa WM NpoTuBO-
BEC MepeMeLalTcs nNo Hanpasnswwum. LaxTta vMeeT npuaMok, Mo,
nepekpbiTMe U ABEPU HA KaXAOM 3Taxe, Ha3biBaeMble LWaXTHbLIMU.
LllaxTa co BCeX CTOPOH W MO BCeN BbiCOTe MMeeT OrpaxpeHue M3 Kup-
nuuya, 6eToHa, mMeTanna u CTekna.

[Bepyn WaxTbl BbINOMHAKT pacnalHbiMU U PasABMXKHbIMKU. WX OT-
KpbIBAlOT M 3aKpbiBalOT BPYYHYIO WM WMMEETCA CheuuanbHblli NpuBoA-
HON MexaHW3M, KOTOpblli MOXeT ObiTb aBTOMaTW4Y4eCKUM NM60 nonya.-
ToMatuyeckum (paboTaeT aBTOMaTUYeCKU TOMbKO B OfLHY CTOPOHY).
Bo u3bexaHwe HeCYaCTHbIX C/ly4yaeB [BEpW LWaxT cHabxalT aBsTo-
mMaTuyeckumy 3amkamu. OHWM 3anupaloT [Bepb, Korga kabuHa nugra
yhanutcsa oT naowafgky aTtaxa Ha pacctosHue 6onee 150 MM. 3Tu
3aMKW Henb3a OTKPbITb CHapyxwu. BmecTe ¢ Tem fJaxe npu pyyHoMm
OTKpbIBAHWW W 3aKpPbiBAHWW [BEpPel U HaAM4yMm aBTOMATMYECKOro 3aM-
Ka npefycMaTpuBaeTCs OTKpbiBAHWE [ABEPU KIOUYOM WAN PYKOSTKOMN.
[lBepy wWwaxTbl YCTPOEHbl TakK, YTO BCe 3aMKW, HaxogsAwMecs Ha Kpaii-
HUX 3Ta)xax, MOryT oTnupaTbca 0O6CNYXMBAKOLWMWUM MepcoHanom CHa-
"pyXu cneuuanbHbIM KAKOYOM, AaXKe NpW OTCYTCTBUM KabWHbI Ha AaH-
HOM 3Taxe. f

Ipy3oBble KabuHbl ClyXaT Ans nepemelleHns rpysa u ntogein. Ka-
6uvHa COCTOMT M3 Kapkaca, OrpaxgeHus, nosa, NoTO/IOYHOrO Nepekpsbl-
TWA, ABEpM C MeXaHU3MOM OTKPblBaHUA UM 3aKpbiBaHua (ecnM  OH
npegycMoTpeH), 6awmMakoB, MOABECKM W 0BUTENEN.

MeTannnyecknid nNon KabuHbl yCWAMBAKOT pebpamu, 4TOObLI -BbIAEP-
XMWBaTb HArpyskum OT KOJIeC TefieXXeK, BUIOYHbLIX MOrPy3YMKOB U T. .
Bo3mMoOXHa ycTaHOBKa [epeBfHHOro Mosna, HO TOrga ero noKpbiBalT
MEeTanIMYecCKMMU NUCTaMn AN YMeHbLUeHUA W3HOCA.

[Bepn KabuH rpys3oBbIX /NUGPTOB  BbLINOMHAKT  MeTa//IN4eCKUMU
pacnawHbIMM  (OTKPbLIBAIOTCA BHYTPb) WAW  Pa3fBUXHBLIMU, CTBOPKU
KOTOPbIX CKNajblBalOTCA NpU OTKpbIBaHUMW. [pu nepeMelieHnn rpysa
6e3 NpoBofHMKa KabuHa MOXeT He MMEeTb [Bepu, HO Torja npoem ne-
peKpbIBalOT Yynopbl, Hanpumep wnarbaymbl, KOTOpble MpefoTBpaLla-
10T CMeLleHue rpysa.

BalwMaku, XeCcTKO CKpensieHHble C KapKacoM KabWHbl, BbIMOMHAOT
CKOMb3AWMMN UIW PONNKOBbIMK. Hanuume 6awmakoB npefoTBpaLla-
eT BpalleHuMe KabuHbI, ee packayuBaHwe, MepPeKkocbl NpU HECUMMET-
PWYHON 3arpyske M 3afeBaHue 3a HemoABMXKHbIE YaCTW LUAXThI.

MoaBecka KabWHbI M MPOTMBOBECA — 3TO YCTPOWCTBO, KOTOPOE Ha-
0EXHO KPEenuT KaHaTbl U PaBHOMEPHO pacnpefefiieT ‘Ha HUX Harpys-
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KY. MoaBec KabWHbl M MPOTUBOBECA BO3MOXEH Ha OJHOM, [BYX, TPex
n" 6onee kaHatax. logBeckn 6biBalOT MonaucnacTHble M 6GecnoaucnacT-
Hble. BecnonncnacTHble BbIMOAHAT GanaHCUPHLIMKU (PbIYaXKHBLIMKU) U
NPYXUHHbIMK.

MpoTMBOBEC YpaBHOBELWIMBAET Maccy KabuHbl W 4acTb MOJSIE3HOrO
rpysa, 4To MO3BO/SIET YMEHbLINTb pacxof 3MeKTPo3Heprun. Kpome
Toro, B nebegkax C KaHaTOBEAyLIMM LLIKMBOM MPOTUBOBEC CO34aeT B
KaHaTax TaKoe HaTaXeHWe, KOTOpoe obecneymaeT Heob6Xxoaumoe Tpe-
HMe B pyuybax WkKuBa. C LENbH 3KOHOMUM MecTa MPOTMBOBEC BbIMON-
HAT NNOCKMM — >ecTKasi pamMa (Kapkaca), 3amnofiIHeHHas YYryHHbI-
MU UK Kene3o6eTOHHbIMW HaBOPHLIMKU Tpy3aMu. .

JloBUTeNn ¥ OrpaHUYMTENN CKOPOCTWM SIBAAKOTCS B3aMMOCBSI3aHHbI-
MW ycTpoiicTBamu, obecneymBarowumm 6GesonacHyt paboTy nudTa.
JloBnUTenn 3aKNWHMBAOT KabWHY M MPOTUBOBEC B HampaBAAlWMUX Npu
06pblBE KaHaTOB, NpejoTBpaw,as ux nageHue. byayum cBA3aHHbIMU C
OrpaHu4MTenemMm CKOpoCTM, OHWM cpabaTbiBalOT, €CAW CKOPOCTb OMycCKa-
HUS KabWHbI MpeBbIWAeT AONYCTUMYH, M Torga KabwuHa ocTaHaBnAuBa-
eTCA WAN HauyMHaeT CKOMb3UTb C MOHMXXEHHOW CKOPOCThLIO.

NoButenem cHabXxaloT KabwHbl BCeX NUPTOB, a Ha MPOTMBOBECE
ero ycTtaHaBAMBalOT, €CAU LWaxTa PacrnojioXeHa Hafg nMpoxogamu n no-
MelLEeHNAMM, TAe MOryT HaxoAUTbCA NHOAMU.

B cocTaB anekTpooGopyAoBaHUs nud)Ta BXOAAT TOKOMOABOA, 3/eK-
TpOABWraTeNu, annapatypa YMpaBfeHUs U 3aluTbl, 37eKTPUYecKue
annapaTbl ynpaBneHWs MexaHWYeckMMM TOpMO3amu, annapaTypa oc-
BELIEHMS W CUTHanM3auuu. TOKOMOABOJ OCYLIECTB/sieTCA uYepe3 BBOJ-
HOe YCTPOWCTBO M MpefycMaTpuBalOTCS aBTOMATMUYECKME BblK/OYaTe-
nu, TpaHcthopmaTopbl, PYy6UNbHUKKM, NakeTHble BbIKAOYATENN, MNepe-
KnoyaTenu, a MHOrAa BbINPAMUTENN — eCAU Lenb YNpaBfeHUs MuTa-
eTCs MOCTOSIHHbIM TOKOM.

JneKTpoABUraTeNM MPUMEHSIOT TpexdasHOro TOKa, AaCMHXPOHHbIE
C KOPOTKO3aMKHYTbIM POTOPOM W pexe — C (asHbiM. [Buratenu c
KOPOTKO3aMKHYTbIM pPOTOPOM 6bIBalOT OAHO- WAU  [BYXCKOPOCTHBLIMMU.
MocnegHue MPUMEHAIOT ANs oGecneyeHus TOYHOM OCTaHOBKM M MOMY-
yeHMS GONbLUIMX CKOPOCTEN MNepemeLieHus.

PeneiiHo-KOHTaKTOpHaA annapaTypa YnpaBAeHWs NugpTamMmu, CKOM-
NNeKToBaHHas B CTaHUMKU YNpaB/ieHWs, 4acTO BbIMOMHAET TaKXe (YyHK-
UMK 3aWTbI U CUTHANU3aUKUW, T. e. KOHTAKTOpbl W pene, Gyayun B oc-
HOBHOM annapaTtaMmu ynpaBleHWs, SBAAIOTCA TakXe anmnapatamu 3a-
WWTBI U CUTHANMU3aLNN.

Annapatypa ynpaBneHWUs 3N1eKTPOABUraTensMu 3aBUCUT OT CUCTe-
Mbl ynpaBieHUs nMHTOM, KOTopas MOXeT ObiTb PblY4aXXHOW M KHOMOY-
HOil. KHomouyHas cucTema [eNUTCA Ha HapyXHYH (KHOMKW ynpasie-
HMA pacnofioXXeHbl BHe KabWHbI) W BHYTPEHHIOI, KOrga ynpaBleHue
ocywecTBnfercs M3 KabwuHbl. HapyXHoe ynpaBieHWe MNPUMEHAOT
TOMbKO NS rpy30BbIX NUGTOB 6e3 NpoBOAHMKA, & ANA TPY30BbIX NUP-
TOB C MPOBOAHWKOM W MacCaXWUPCKUX WCMONb3YIOT BHYTPeHHee. MMac-
CaXNUPCKME NUPTbI, KPOME TOro, UMET Hapy>XHYK KHOMKY A5 Bbl30-
Ba KabuHbl Ha Tpebyemblii 3Tax.
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Puc. 73. 3nekTpocxema ynpaBneHUs nAnMTom

N3 ynpoLleHHOR 31eKTPOCXeMbl KHOMOYHOrO YnpaB/ieHus [rpy3o-
BbIM nuTom (puc. 73) BUAHO, UYTO KabuHa nuPTa HaxoLWUTCA Ha BTO-
pOM 3Ta)Ke, TaK KaK pblyar 3aTaXHoro nepeknwyvarens 23 HaxoguTt-
CA B HeilTpanbHOM NonoxeHwu. Ona TOro 4tobbl NOAHATb KabUHY, Ha-
npvMep, Ha 4YeTBepTbili 3Tax, HEOO6XOAMMO HaxaTb Ha KHOMKY 4KH.
Mpu aTom nonyyaeT nNuTaHWe KaTyllKa KOHTakTopa B no cnegytouiei
uenu: nmHMA J13—To4yka a—KOHTaKTbl [Bepeil aTaxeil cknaga 1KO—
4K[O—~KoHTakTbl nioBuTensa KJ/l—koHTakTbl pene ckopoctnh PC—KoOH-
TakTbl fBepu KabuHbl KAK—KaTyllka B—KOHTaKTbl 3TaXHOro nepe-
kKnwovatensa A4MN3—«kartywka 3TtaxHoro pene 4P3—kHonka 4KH—KOH-
TakTbl 3aBMcuMocTn K3—rtouka 6—nuHua J12. KoHTaktop B cpaba-
TbiBaeT, 3aMblKAlOTCA CWMN0BblIE KOHTaKTbl B B Uenu cTatopa Agsurate-
na M, pasuratens pactopmaxusaetrcd. OAHOBPEMEHHO 3aMblKaloTCH
KOHTaKTbl 4P3 (B KauyecTBe 3TaXHOro pesie 06bIYHO MCMOMB3YIOT Mpo-
MeXYTOUYHOe pefne) M KHonka 4KH LWYHTUMPYeTCHA, €e MOXHO OoTny-
cTuTb. KoHTakTbl K3 nocne 3amMblKaHWA KOHTaKTOB 4P3 pa3mbiKaloT-
ca. KabvHa HaumMHaeT ABMXKEHME BBEPX W CBOE OTBOAKOW, 3aKpen-
NeHHOW Ha kabuHe, nepeBoguT pblyar 3M3 u3 npaBoro (Ha Cxeme) B
NeBOEe MOJIOXeHue, MOAroTaB/NMBasA BK/OYEHWe KOHTakTopa H. 3Tax-
Hble MepeknoyaTenn SABNAKTCA PasHOBUAHOCTbIO NyTeBbiX. Korpa Ka-
OuHa nugpTa fONgeT A0 4YETBEPTOro 3Taxa, OTBOAKA NOCTaBUT pblyar
4M3 B HeiNTpanbHOe MONIOXKEHME, LeMb KaTywKW KOHTakTopa B pa-
30MKHETCA, cTatop fABuratens obectoumtcs, cpaboTaeT TOPMO3HOWA
mMarHuT MT u [Buratesb OCTaHOBUTCH.

Ecnu 3MeKTpoCXeMa YMpaBfieHUs nudra npegycmMaTpusaeT [LOBOA-
Ky KaGuHbl A5 0BecrnevyeHWs TOUHOW OCTAHOBKM, TO Ha KaxfoM 3Ta-
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Xe - LOMKHO ObiTb HECKONMbKO 3TaXHbIX MepeknoyaTenein, KoTopble
cpabaTbiBalOT B OMpejenieHHON MOCNef0BaTeNlbHOCTM: MNEPBbIA OTK/HO-
YyaeT OCHOBHOW [BuraTenb W BK/IKOYaeT ABWUraTenb TOYHOW OCTaHOB-
KW, 3aTeM cpabaTbiBaeT BTOPOM, OTKAKOYas [BUraTeNb TOYHOW OCTa-
HOBKMW. .

Ecnn Heobxogumo KabuHy OMyCTWTb, HanpuMep, Ha MePBbIA 3Tax,
HaXkumaloT Ha KHonKy 1K.H, KaTywka KOHTakTopa ¢ oOKasbiBaeTcd
nog  HanpsxeHuem no uenun:  J13—a—1KA—KAK—H—1MN3—1P3—
W "K&8—6—/12. CpabaTbiBalOT KOHTakTOp H, pene 1PJ, 3amblKa-
IOTCA CWUNOBble KOHTaKTbl A, ABWUraTesb pacTopMaxupaeTcs, KabuHa
LOBVXKETCA BHM3, MepeBoAd poblvyarnm 3O M3 N1eBOro MonoXeHua B npa-
Boe. Korga kabwHa nogoigeTr K nepBoMy 3Taxy, pblyar 1M3 nepe-
MECTUTCA U Pa3OMKHET Uenb KaTywkum A — 3fnekTpoABuUratens oOyget
OTK/IOYEH W 3aTOPMOXEH. JNEeKTPOCXeMbl NUMTOB o0b6ecrneymsatoT BCe
HeoOXOANMbIE BWAbl 3alWUTbl 3NeKTPOABUTaTENEN.

K 0CO6eHHOCTAM 31eKTpoo60opyaoBaHUs NugTa OTHOCATCA Takue
3MIEMEHTHI, KaK fIBEPHble KOHTaKTbl LAXThl U KabWHbI, KOTOpPble BBO-
OATCA B CXeMy ynpasfieHus. Ecnu xoTa 6bl ogHa w3 fBepeil 6ygnet
OTKPbITa WAW HENIOTHO 3aKpbiTa, NUMT MNYCTUTb B XOA HeNb3s, a 0T-
nupaHue ee BO Bpems [ABUXEHWUA MNPUBOAMT K aBTOMaTU4YECKOW OCTa-
HOBKe ABuratens. [leepun WaxTbl 06OPYAOBaHbl aBTOMATUUYECKUMMU
3aMKaMW, KOTOPble HE MO3BOMAIOT OTKPbITh UX, €CM KabuHa HaxomguT-
ca Ha 150 MM Bbllle WKW HUXE YPOBHS Nofa aTaxa.

KabuHbl maccaXupckmx AUMGTOB, KPOMe TOro, MMEKT MOABUXHbLINA
non, KOTOpbIA 6e3 rpysa npunogHAT Ha 10—15 MM wu onyckaeTcs,
ecin B KabuHy BoigeT xoTs 6bl pebeHok (15 kr). Bnarogaps KoHTak-
Tam: MOABWXHOI0 Mona WUCK4YaeTcsd BO3MOXHOCTb YNpaBfieHUs nug-
TOM CHapyXwu, ecnn B KabuHe HaxoAaTcs naccaxupbl (BKIKYaKTCA
CBETOBOM CUrHan «3aHATO» Ha BCEX 3Taxax W cBeT B KabuHe), a npu
OTCYTCTBMM MAacCaXXMpOB MOXHO Bbl3BaTb KabuHy Ha Tpebyemblii
aTax.

OcBellleHNe wWaxTbl, MPUAMKA, MALIWHHOIO OTAENEeHWA U MoMeLlle-
HUA BepXHWX 6/10KOB, NAOWAAOK Nepes ABEPAMU LWaxThbl, MPOXOL0B,
KOpMAopoB, BeAyWMX K AUGTY, noayvyaeT NUTaHWe OT OCBETUTE/IbHOM
ceTu cknafa, rae NMMT ycTaHOBNEH, a OCBelleHWe KabWHbl OCYLecTB-
NAeTCA OT CWAOBOW ceTu NmdTa uvepe3 MOHMXKAWOLWMWIA TpaHchopmaTop.
MpesycmaTpmMBaeTCcs TakXe YCTAHOBKA HWU3KOBONbTHBIX LITEMNCENbHbIX
PO3eTOK A4N1A MOAK/MOYEHMS MEepPeHOCHON namnbl ocBeleHus. Bce npu-
60pbl OCBelWeHUA KabWHbl JO/MKHbI OblThb 3aliMLLEHBI OT MOBPEXAeHUs
npu MorpysoyHo-pasrpys3ouHbix paboTax.

JkcnayaTauua nupToB pernamMeHTupyetca lMpaBuaamm ycTpoiicTea
n 6esonacHoil akcnayatauum nupToB [OCropTexHaasopa, COOTBETCT-
Bytowmnumu pasgenammn MTI3YT, MTBEI3YM n MNT3 neperpysoyHbix
MallMH MOPCKMX MOpPTOB. K ympaBneHWi0 W o6CAyXuBaHuto nndra
LonycKalTca [OKepbl-MexaHusaTopbl, MMelouime npasa [ocroprexHas-

30pa M COOTBETCTBYHLEE KBaIM(UKALMOHHOE YAOCTOBEPEHWE MO 3/eK-
Tpo6e3onacHocTM.

Mepef Hauyanom paboTbl AOKEp-MexaHW3aTop, WCMOMHSAWNUA 06s-
3aHHOCTU NUMTepa, AO/MKEH BKIOUUTL TNaBHbIA PYGUNbHUK B MallHH-
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HOM' OTAeneHuun, 3anepeTb €ro [Bepb W MOC/Ae 3TOr0 NPOBEPUTL: -OCBe-
WeHMe KabWHbl, WaxTbl W 3TAXHbIX MNAOWAA0K Mepes ABEPAMM LWaXThl
Tex aTaxen, rge 6yayT MpPOU3BOAUTLCS TPy30Bble pPaboTbl; COCTOSIHME
OrpaXAeHnsa KabwHbl, WaxTbl; WCMNPABHOCTb 3aMKOB W KOHTAKTOB [Be-
peii WaxTbl U fgBepeii KabwHbl; paboTy AM¢pTa; TOYHOCTb OCTAHOBOK
KabuHbl MO 3TaXam; MWCMAPaBHOCTb [AelCTBUS KHOMKU «CToM», 3BYKO-
BO CUTHanm3auum.

[ns npoBepku paboTbl aBTOMATMYECKMX 3aMKOB C/lieAyeT O0CTaHo-
BUTb KabWHYy Takum o06pa3om, 4ToObl Mo/ ee Obl1 HE MeHee YeM Ha
150 MM BbILIE WAM HWXKE YPOBHA 3TaXHOW MAOWAAKM KaX[oro 3Ta-
Xa, a 3aTeM nonbiTaTbCA OTMEpPeTb HeaBTOMaTU4YecKWii 3aTBOp M OT-
KpbiTb fABepb WaxTbl. Ecnu fgBepb He OTKpbIBaeTcsd, TO 3aMOK ucnpa-
BeH. [leiicTBME KOHTAKTOB [Bepeil LlWaxTbl MPOBEPAKT MNpPU OTKPbITbIX
ABepsix ¢ 3a3opoM 20 MM, ABepb KabWHbI MpU 3TOM 3aKpbiBalOT U Mpo-
6yloT nycTuTb NUdT. ECcAn KabwHa He MPUXOAUT B ABVIKEHWE, 3HAYUT
KOHTaKTbl ABepeii waxTbl paboTalT wucnpaBHO. [N8 MHOrocTesopya-
TbIX [Bepeil TaKylt NpoOBepKYy MNPOBOAAT ANS KaXAoh CTBOPKW B OT-
[1e/TbHOCTW.

[ns npoBepkn cpabaTbiBaHMA KOHTAKTOB ABepeil KabuHbl Mpoby-
0T NycTUTb AWMT MPU 3aKPbITbIX ABEPSAX LWaXTbl U OTKPbITOA OAHON
CTBOpPKe [Bepu KabuHbl. Ecnn kabuHa He ABMXKETCH, HEOO6XOAMMO Ta-
KUM Xe 06pa3om MpOBEpMTb BTOPYH CTBOPKY M yb6eamTbca B Mchpas-
HOCTU KOHTaKTOB ABEpEi.

TOYHOCTb OCTAHOBOK KabWHbl nud)Ta MPOBEPSOT MNOOYEPEeSHO Ha
K&XAOM 3TaXe; TOYHOCTb CUMTAeTCHs HOPManbHOMW, €CcAn pasHOCTb B
YPOBHAX MNofa KabuHbl M nofa 3TaXHOW niowagku He 6onee 15 mm.
MpoBepka paboTbl KHOMKM «CTOM» 3aKaK4aeTcd B HaxaTum B MO-
MeHT, Korga kKabuHa aBumxeTtcda. OHa paboTaeT McnpaBHO, ecnu Kabu-
Ha Mnocne HaXaTus KHOMKW OCTaHaB/IMBAEeTCH.

YnpaBneHve nudTom u 06CNYXMBaAHWE €ro JO/KHO OCYLLEeCTBNAATH-
CS B CTPOrOM COOTBETCTBUM C MNPOM3BOACTBEHHON WHCTPYKLMEH U WH-
CTPyKUMen no akcnayaTayuu. Bo Bpemsa paboTel nudta HegonycTuma
neperpyska KabuHbl CBepX YCTAHOBAEHHON Trpy3onogbemMHocTu. [Mpw
nMepeBO3Ke rpysa B KabuHe [AOMyCKaeTcs MPUCYTCTBME TONMBKO NMUa,
conpoBoxgatouwiero ero. OfJHOBPEMEHHbIA NepeBO3 TFpy30B U Macca-
XXMPOB He paspellaetcs.

NinTep [OMKeH Bbi3BaTb 3/IEKTPOMEXaHMKA W 3NeKTpUKa, ocTa-
" HOBWUTb NMMT U 06eCTOYNTb €ero, ecau: KabuMHa nepemewiaeTcs npwu
OTKPbITbIX 4BEPSAX KabWHbI WAW LWaxXTbl; Meperopena CUrHanbHas nam-
ma WANW HeucnpaBHa KHomka «CTton»; HabnwpgaeTca C€amMOMpPOW3BO/b-
HOe [ABW)XEHWe KabWHbl, Hanpumep BMECTO TOro, 4tobbl ABUraTbCA
BBEPX, WAET BHW3, UM aBTOMATW4YeCKM HE OCTaHaB/MBAETCA Ha TOM
3TaXe, Ha KakKOi HampaBfieHa; 3aMe4yeHO MJIOX0e COCTOSIHME 31eKTpu-
YeCKol u3onauMM MNPOBOAKM WAW  3/ieKTpoannapaTypbl; oOlwyuiaeTcs
3amax ropsien usonauuu; nNpu ABVKEHUU KabWHbI BO3HWMKAKT pPbiB-
KW WX TOMYKKW; MPOTMBOBEC BbIWEN W3 HaMpaBAAKLWMUX; KabuHa ocTa-
HaB/MBAETCA y 3TaXHbIX MNOWALOK HETOYHO; MPOC/AYLIMBAKOTCA Ka-
KWe-nmbo HeoObIUYHbIE LWYMbl, CTYKW, CKpWUMbl; MNeperopena namna B
KabuHe nuTa M NpU 3aMeHe ee CHOBa Neperopaer.

140



Mo okOHYaHMM paboTbl [OKEP [O/KEH OMyCTUTb KabWHy Ha ypo-
BEHb N/OWaAKW MepBOro artaxa, ybegutbcs B TOM, 4YTO OHa nycTa
(ocTaBnsATb KabuHy Noj Harpyskoil Mocfe OKOHYaHUA paboTbl He pas-
pelwaeTcsa), BbIKAWOYWUTL T[NaBHbIA pybuabHUK (aBTOMaT), 3anepeTb
MaLIMHHOE MOMELEHME N LWAXTHYO [BEPb Ha 3aMoK.

NnTepy He paspeliaeTtca: OCTaBAATb NUGPT BKAKOYEHHBbIM NpU OT-
NyyKe; CaMOCTOATENbHO CNYCKaTbCA B MPUAMOK, BbINIE3aTb Ha KpPbIWy
KabuHbl; OCTaBNMATb He3anepToi [Bepb MAaWIWHHOIO MOMELLEHUSs; ca-
MOCTOATENIbHO WMCNPaBNATb MOBPEXAEHUS.

Mocne ycTpaHeHWA HeWcnpaBHOCTEW AUGPT MOXHO 3anycKaTb TOMb-
KO C paspeleHns nuua, YCTPaHWBLUErO HEeUCnpaBHOCTb (3/IEKTpOMe-
XaHWKa, 3nekTpuka). Lokep-mexaHu3aTop [LO/DKEH BCerja MNOMHUTS,
YTO OH HeceT MOJIHYIO OTBETCTBEHHOCTb 33 TEXHWYECKOE COCTOAHME [0-
BEPEHHOW eMy neperpy3oyHoli MalluHbl, a TaKXe 3a Hec4yacTHble Cay-
Yyau, KOTOpble Mpou3oWaM BCAeACTBME HapyLUeHWS NPOU3BOACTBEHHOIN
NHCTPYKLUN.

§ 28. NEHTOYHbIE KOHBEWEPHI

JleHTOYHble KOHBeMepbl OTHOCATCSA K 4UCNYy MallUH HemnpepbiBHOIO
JEeACTBUS WAM TPaHCHOPTMPYKOWMX. ITO 3HAYWUT, 4YTO rpy3 nepeme-
LaeTcs HenpepbiBHbIM MOTOKOM, 6e€3 Kakoro-nn6o mnpocTos MalluHbl
npu ycnosuu, 4to Ha Hee 6e3 nepeboeB nopgaeTca rpys. JIeHTOYHbIE
KOHBElepbl yCcTaHaBAMBalOT B MOpPTaXx Ha Mnpuyanax W cKhafgax cTa-
LMOHapHO, BbIMNOMHAKT NepeiBuXHLIMW WAW OHW BXOAAT B COCTaB
TPIOMHbIX, BarOHHbIX W CKAagckux MawwuH Ttuna MTC, MNCr, KAWT,
MI'Y u ap. XapakTepHO, YTO He3aBMCMMO OT 06/acTV MCMNO/Ib30BaHUA
NEHTOYHble KOHBelWepbl COCTOAT B MPUHUMNE W3 OAHOTUMHbLIX Y3/0B,
NMEILWNX Mano OT/INYHbIE KOHCTPYKLWUU.

JleHTOYHbI KOHBelep (puc. 74) cocTouT M3 pambl 6 B BMAe npo-
CTPaHCTBEHHOW MeTaNNOKOHCTPYKUNNU, Ha KOTOpPOW YCTAaHOBMEHO [Ba
KOHLUeBbIX 6apabaHa. bapa6aH 5 Ha3biBaeTcs BeAyWMM, TaK KakK OH
nonyyaeT MNPUHYAWTENbHOe BpaleHWe OT npuBoja (Ha PUCYHKe He
nokasaH). BTopoii 6apabaH 1 HasbiBaeTcsi HanpaBnawowumm. Oba 6a-
pabaHa ormbaeT 3aMKHyTas KoOHBelepHas neHTa 4. OHa ABngeTcA
TATOBbIM OpraHoM, TakK Kak nepemelyaetcs, U TPy30HECYL MM, NOCKO/b-
Ky Ha Hell HaxoguTcs rpy3. Tak Kak paccTOsHWe MeXAy KOHLEBbIMU
f6apabaHamMn MOXeT ObiTb 3HauyMTeNbHbIM, TO BO MW3bexaHWe MpPOBU-
CaHMs NeHTbl OHa Ha BEpXHel rpy30BO BeTBUM NOALEPXMBaeTCA pPo-
AMKoonopamn 3 rpy30BO BETBM UM POAMKOOMOPamMu / XOM0CTON BETBM
(HUXHAS BeTBb). UT0ObLI KOHBeilep paboTan, ero feHTa AO/HKHA MAOT-
HO npuneratb K Beayuwemy 6apabaHy. [ns 3TOro MMmeeTcs HaTsXHOe
YCTPOACTBO 8, KOTOpOe HaTArMBaeT fIEHTY, MpMKMMas ee K Begylle-
My 6apabaHy. Mexay HMMW BO3HWKAeT Cuna TPEHMWs, 3a CYeT KOTO-'
poil npu BpalleHMM Beayllero 6GapabaHa neHTa NOCTynaTenbHO [ABW-
XeTca BMeCTe C rpy3oM W TpaHCMOPTMPYeT ero A0 MecTa pasrpysku.
[na nogauu rpysa Ha EHTY CAYXMUT 3arpy3ouvHas BOpPOHKa 2.

JlIeHTbl KOHBeiepOB MMET MHOXECTBO KOHCTpyKuuii. Haumbonee
pacnpocTpaHeHa TEKCTWNbHAA KOHBeilepHas neHTa (puc. 75, a). OHa
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Puc. 74. JleHTOYHbIi KOHBeliep

Puc. 75. KoHBeliepHble NeHTbI

a
RN

ANNNNNNNNNNNRARNNNNNY
Puc. 76. bapabaHbl KoHBeliepa
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COCTOUT U3 TEKCTWNbHbIX TKaHeBbIX MPOKNAAOK /, COeAUHEHHbIX" MeX-
Jy coboii BynkaHu3auuein, T. €. TOHKMMW PE3MHOBLIMU MPOCIOAKaMU
(0 2—03 MM) = KOTOpble HasblBalOTCH CKBUAXKAMW. BKpyrosyw neHTa
NOKPbLITA CNOeM pesuHbl 2 (06KnafKoil), NpefoXpaHAtOLell npoknaj-
KU OT WCTUPAHUSA TPY30M, OT MeXaHU4ecKUX MOBPEXAEHUN M NpeaoT-
Bpawawowwein nonagaHue Bnarn. Cnoii pesuHbl ¢ pabouyeid CTOPOHHI,
Te conpukacawweics ¢ rpysom, tonwe (3—6 u gaxe go 10 mm), a
Ha Hepaboueil cTopoHe-g0 2 MM. B KoHBeilepax, nepegatolinx 6GofNb-
liMe TATOBble YCUAWA, KPOMe TKaHeBbIX NMpoknafgok 1 u o6knagkm 2,
MMeeTCs KapKac M3 CTalbHbiX KaHaToB 3 (puc. 75,6). 1akas fneHTa
B 15—20 pa3 npo4yHee 06bIYHbIX MPOPE3NHEHHbIX. lMpoknagku MOryT
ObITb M3 CUHTETUYECKUX TKaHel. CyLlecTBYIOT NEHTbl CMJIOWHbIE Me-
TanInyvecKune LenbHOKaTaHble, a TakXe CeTyaTble, CMAeTeHHble U3 Npo-
BOJIOKW, B BWE PELUETKMU.

bapabaHbl ABNAITCA KOHLEBLIMW Yy3namu KOoHBelepa. Beaywui
6apabaH (puc. 76, a) HeMpepbiBHO BpaliaeTcd, MO3TOMY OH XXECTKO
CKpenneH ¢ Banom. bapabaH 2 wWNOHKaMW CKpenseH ¢ Banom 3, a
NOALIMMNHUKOBbIE Yy3Nbl / HaxogaTcs 3a npegenamm 6apabaHa (BbIHOC-
Hble) W Kpenatca K paMe KoHBeliepa. UToObl yBeNWUYUTb TPEHWE Mex-
Ay Bepylwum 6apa6aH0M W NEeHTOW, ero MOKpbIBAKT MaTepuanamum,
MMEOLWNMI BbICOKMIA KO3(MMULNEHT TPEHUS: PEe3MHOBOW NeHTON, aepe-
BAHHbIMW pelikaMu, LEeMEeHTHbIM MOKpbITMEM W Ap. Ban wnoHkoi 4
CBSi3aH C COEAUHUTENbHOI My(TON npusoAa.

Hanpasndwouwuii 6apabaH ycTaHaBAMBAalOT Ha HEMOABMXHOW OCK
(puc. 76,6). Torga o6on 6apabaHa 8 (B cBapHOM BapuaHTe) AUCKOM
npvBapeH K cTynuue 7, B THe3le KOTOPOW MNOMELLEH MOALUNHUK Kaye-
Hua 5. Ero Hapy>HOe KO/bLO 3anpeccoBaHO B CTynuuy, a BHYTpeH-
Hee — Ha ocb 2. MOAWUNHUK OT MPOAO/SBHOIO CMeLleHUs (UKCMpyeT-
CA BTYNKOW /, KOTOpas ynupaeTcs B KPbIWKY 4 C YyNJOTHEHWEM, 4TO-
Obl yaepXuBaTb CMasKy W nNpensaTCTBOBaTb MPOHUKHOBEHUIO MbUIN.
Ocb HenoABMXHO 3akpensieHa B KPOHLWTeHe 3 M He MOXET BpawaTthb-
ca. Kpblwka 6ontamu 6 NAOTHO npwuneraet K Topuy CTynuubl 6Gapa-
6aHa. Takum o6pa3om, Mpu LBUXEHUM NeHTbl GapabaH cBOGOAHO Bpa-
WaeTcs Ha NOAWMNHUKAX OTHOCUTENbHO HEMOABUXHOMN OCHU.

Ponukoonopbl yaepxusatT 06e BETBU fiIeHTbl MPOTUB MPOBUCAHUS,
a Ha rpys3oBOil BeTBM MPWAAlOT €ii NAOCKYK uam xenobuyaTyto dopmy.
B KkoHBeliepax C >Xeno64aToil NEeHTON POSIMKOOMOpPLI Ha TPy30BO BeT-
BM Yalle BCEro BbIMOJHAIT TPEXpo-
NINKOBBIMW.

Onopa (puc. 77) cocTouT U3
Tpex ponukoB. CpegHuii ponuk 2
pacnofioxeH ropuM3oHTanbHO, a ABa
60koBbIX 3 — nog yrnom 20 wuam
35°, B 3aBMCUMOCTM OT TUMNa JfIeHThbI
M ee WuUpuHbl. OCU PONWKOB He-
NOABVXXHO 3aKpPenfieHbl B KPOHLU-
TeliHax 1, KOTOpble MpuBapeHbl K
OCHOBAHUWIO 4, W3rOTOBNEHHOMY U3
yronka wnu wsennepa. OCHoBaHue

Puc. 77. Ponukoonopa KoHBeliepa
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60N1TamMn CKpenjeHo M YCTaHOBNEHO Ha paMe KOHBeiepa 5. Ha: KOH-
LeBblX OapabaHax feHTa Bcerga MpuMHUMaeT MAOCKyt opmy, No3To-
MYy ee Xo/nocTtad BeTBb Mnockas. Ee noggepxuBaeT ponukoonopa 6,
coCTOfAWAas U3 O4HOr0 MNPAMOr0 poOJiMKa, OCb KOTOPOr0 HEmnoLBUXHO
3aKpenseHa B pame KOHBeliepa.

Takoli )Xe BWA MMEeT PONMKOonopa rpy30BOW BeTBM MpPU MOCKONA
nente. KOHCTPYKUMSA POAMKOB MPakTUYECKW He OT/IMYaeTCAa OT KOHCT-
pyKuum 6apabaHa (cm. puc. 76,6), 3a UCKNOYeHMEM pa3mepoB. Bos-
MOXHbl HEKOTOpPble BapWaHTbl B KPEMJEHUU KpbiWeK W  YNAOTHEHWIA.

Mpueopa KoHBeiepa (puc. 78), obecneumBalowWmii BpalleHWe Beay-
wero 6apabaHa, COCTONT M3 3MeKTpoABuratens 1, KOTOpbIA NOCPeacT-
BOM COEAMHUTENbHOW My(Tbl 2 ¢ TOPMO30OM 3 CBfi3aH C nepegaTouy-
HbIM MexaHusMom 4. B pfaHHOM cayyvae WM CAYXWUT ABYXCTYMeH4YaTbli
unnuHgpuyecknin pegyktop. Ero BbixogHol Ban Mmy@Toin 5 coefguHeH
c Begywumm 6GapabaHom 6 KoHBeliepa. UT06blI 3nekTpogBuUraTenb He
BbICTYMNan Ha CTOPOHY, €ro MOXHO MPUCOEAMHATL K Bany 7 pegyk-
Topa.

BO3MOXHbI M WHbIE CXeMbl MPMBOAA, HO C APYrMM TUNOM nepeja-
TOYHOro MexaHu3ma. Tak, Ha puc. 78, 6 MoKasaH MPUBOA C KOHUYECKO-
UMAVHAPUMYECKUM peayKTOpoM. Ha nepeaBMIXHbIX KOHBeilepax BCTpe-
YyaeTcs MPMBOL C OTKPbITbIMM nepegavamu (puc. 78, B). [lepegatou-
HbIA MEXaHW3M COCTOWUT U3 [ABYX MNap OTKPbITbIX LWANHAPUYECKMX
3ybuaTbiXx nmepegady 1 u 3, KOTOpble BpawawT Beaywnin 6apabaH 2.
Kak BapuaHT, ObicTpoxogHasa 3y6uyatas napa / MOXeT ObiTb 3ameHe-
Ha PEMEHHOW WAKM LenHoNn nepegauven.

Ocobyto rpynny COCTaBNAKT 3nekTpobapabaHbl, Korga 3nekTpo-
ABUraTenb pasMmelleH BHYTpu Befyuiero 6apabaHa KoHBelepa, noac6-
HO 3neKTpoTanam.

HaTaXHble yCTpONCTBA HATATMBAKOT JIEHTY, 4YTO CO34aeT TPeHue
MeXay Hei 1M Beaywmm 6GapabaHOM, a TakKXe BblOMpalOT ee BbITAMN-
BaHMe. HaTs)kHble ycTpoicTBa ObiBAlOT FPy30BOr0 W BWHTOBOrO TU-
noB. [py30oBble YCTPOWCTBA WCMONL3YIOT Ha [AJUHHbLIX CTaLMOHapHbIX
KOHBeiepax, a BUHTOBble — Ha MEPEeABMXHbLIX WM BXOASLWMX B CO-
CTaB cneunanbHbIX TPIOMHbIX, BarOHHbIX W CKAALCKMX MalluH.

CywecTByeT AgBa Buga Tpy30BbIX YCTPOWCTB: TeNIeXKeYHble W Bep-
TUKanbHble. TenexeyHoe ycTpoinctso (puc. 79, a) COCTOMT U3 pambl 7
C YeTbipbMA KoOfecamu 6, yCTaHOBMIEHHOM Ha CTaHUMHY KOHBelepa 4,
KaK Ha penbCcbl. Ha pame TeneXKu HaxoAWTCs Hanpasnsawowuin bapa-
6aH 5, ornbaemblin neHToli. K Tenexke npukpenneH KaHaT 3, orubato-
WM pag HanpaBnswWMX 6MOKOB 2, K Hemy MOABELEH HATAXHOM
rpys ). OH BCce BpeMms OTTArMBAeT TeNeXKYy BMeCTe C HamnpaBasiowum
6apabaHoOM, co3faBas HEOOXOAMMOE HATSXEHWEe NEHThI.

Y BepTUKanbHOro ycrtpoicrtea (puc. 79, 6) neHTa XONOCTOW BET-
BM 5 KoHBeliepa ormbaeT Tpu 6GapabaHa. W3 Hux 6GapabaHbl 4 ABNS-
I0TCA OTKNOHAKOLWMMU, YCTaHOBMEHHbLIMM Ha pame KOHBeliepa 6, a Ha-
TAXHOW 6GapabaH 3 mMmeeT noABelleHHbI rpy3 /. OH cTapaeTcs ony-
CTUTLCA BHW3 MO HAMPaBAAKLWMUM 2 U HATATUBAET JEHTY.

py30Bble YCTPOWCTBA TSAXENbl M TPOMO3AKW. ITOro HepgocTaTka
NNWEHbI BUHTOBbIE HaTsXHble ycTpoicTBa (puc. 79,B). Ha BUHT 2
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Puc. 78. MpuBopg KoHBeliepa

5

Xod wamawmxy

S

a2
e I e

5=

ncTBa KOHBeuepa

Puc. 79. HatsaxHble ycTpo



HaBepHyTa MPAMOYrofibHas raiika
4, B KOTOpYK  BCTaB/ieHa Henog-
BMXXHAs OCb Hanpasnsawowero 6a-
pabaHa 5. lalika nomelieHa BHYT-
pv  HanpasnfwWMx 3, KOTOpPblE
3aKpenieHbl Ha pame 6 KOHBeiiepa.
Ona HaTsXeHWAa  NeHTbl MaxoBu-
KoM 1 wanm pyKoATKON BpawawT
BWHT, raiika  HauyuHaeT nocTyna-
TeNbHO [BUraTbCA B Hanpasnfto-
Wunx, nepeMewias ocb W Hanpas-
Puc. 80. 3arpysouyHas BOpOHKA KOH- nawwmii 6apabaH.

Beliepa
BO3MOXHbI UM WHble BApPUAHTbI
BUHTOBbLIX YCTPONCTB, HO BCE OHMU
OCHOBAHbl Ha YKa3aHHOM MpuHUuWne. BUWHTOBbIE YCTPOCTBA OYEHb
KOMNAaKTHbI, 3aHMMAKT Maso MecTa, HO MMM MO Mepe BbITATMBAHUSA
NeHTbl Heo6X0AMMO BPYYHYIO perynmpoBaTb €€ HaTsXKeHue.
3arpysouHble ycTpoiCcTBa CAyXaT ANs Nojaynm rpysa Ha JeHTy.
Mpu neperpyske LWTYYHbIX FPY30B OHW MNOMafjatT Ha NEHTY C N0TKa,
Nno KOTOPOMY CMOA3aKT, WAX WUX MNOJAKT BPY4YHYyt. HaBanoyHble u
CbiMyyune rpy3bl 3arpyXarwT Ha JeHTy uepe3 BOpPOHKY 2 (puc. 80),
NpeacTaBAsAOWY0 €000/ CBApeHHYK M3 YeTbipexX /fWCTOB MeTanno-
KOHCTPYKLUMIO. K BOpOHKE NpMMbIKAOT fBa NapannenbHbiXx nucta 1,
KoTopble 06pasytoT Hanpasnswowwue gnmHon 1—15 M. OHM BbIpaBHU-
BalOT CNOW rpy3a M HanpasfAlOT ero nNo cpegHein yactm neHtol. K BO-
POHKE W HanpaBfAAWMWM KPEnAT NOAOCbl U3 PEe3uHbl WAW fIeHTbl, KO-
TOpble MPefoTBPaLLalT NPOCbiNaHMe rpy3a Ha CTOPOHbl M YMEHbLUAKT
M3HOC NeHTbl. WHOorga atm ycTpoiicTBa cHabxakwT fosaTopamu.

Pa3rpy3ouHble YCTpOCTBA NpefHasHayeHbl ANA 0TBOAa rpy3a C
NEHTbl KOHBeiepa. Hambonee npocTeiM CNOCO6OM pasrpys3ku SBAsSETCHA
cbpoc rpysa C KOHUeBOoro 6GapabaHa, Yauie BCEro C BefyLlEero
(puc. 81, a).

Mpu OAVHHBIX KOHBelepax, a TakKXe B HeKOTOPbIX TeXHonorunye-
CKMX CXemax Neperpy3oyHoro npouecca HeobXogMmMo OTBOAWUTb TPy3 B
pasfiMyHbIX TOYKax MO ANINHE KoHBelepa. TaKoW—MpOMEeXyTOUHbIi—

Puc. 81. Pasrpy3ouHble ycTpoiicTBa KoHBeliepa
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cnoco6 pasrpysku TpebyeT MPUMEHEHWUS CheunanbHblX Pa3rpy304HbIX
YCTPOWCTB: MOMEPEYHbIX KOCbIX 3aCMOHOK (pa3rpy3o4YHbiX LWTOB) M
AByxb6apabaHHbIX  cbpacbiBatowmx  Tenexek. Kocas  3acnoHka
(puc. 81,6") npeacTaBnsieT COGON [epeBSIHHbIA WA MeTaNNYecKunit
WMT 1, YCTAHOBMEHHbIA MNOA HEKOTOPbIM YI/IOM K MNpPOAONbHOW ocu
NeHTbl. Torga HaBafOYHbIA WMAW WTYYHbIA Tpy3, AOX0AA A0 3aC/OHKW,
CKOMb3WUT BAO/b Hee W OTBOAUTCA Ha OAHY CTOPOHY. HaBanouHbie rpy-

3bl MOXHO OTBOAMTb C /IEHTbl Ha 00e CTOPOHbI [BYCTOPOHHEW 3aC/OH-
Konh 2.

[ByxbapabaHHaa cOpacbiBatowas Tenexka (puc. 81, 6) coctouT
M3 pambl, Ha KOTOPOW yCTaHOB/eHbl fABa 6GapabaHa: BepxHWiA 3
HWKHUIA 4. VIx ormbaeT KoHBellepHas feHTa 2, Mocie HWXKHero 6apa-
faHa OHa WAeT Ha KOHLeBOW 6GapabaH 1 KoHBeilepa. Pama Tenexkwu
onMpaeTcs Ha X0A0Bble Koneca 6, YCTaHOB/IEHHble Ha NOAWWUMNHUKAX 5.
TenexkKy nepeMewalT BAONb KOHBeilepa Mo pefnbcam 7, OCTaHaBAU-
Bas y MecTa pasrpysku. K pame Tefnexku nNpuKpenseHbl npasblid ©
NeBbIi 0TBOAHble pykaBa 8. Ipy3 C neHTbl KOHBeliepa cbHpacbiBaeTcs
C BepxHero 6apabaHa TefeXKW U MO OTBOAHOMY pyKaBy pasrpyxaeT-
CA Ha nNpaByl WAW NEBYID CTOPOHY KOHBeliepa. Hanuuue 3acnoHKM
NMo3B0MsAeT MPOM3BOAMTbL Pasrpy3ky OAHOBPEMEHHO 4epe3 o06a pykasa.
Tenexkn CcHabXeHbl TOPMO3aMW WAM 3axBaTaMu, 4YTOObl WX C HYX-
HOro MecTa pa3rpy3ku He yBnekna 3a C060i feHTa KOHBeiiepa.

BpauieHne Begyuiero 6apabaHa KoHBeiiepa OCYLLECTBASETCA TPex-
(asHbIM aCUHXPOHHLIM 3MEKTPOABUraTENEM C  KOPOTKO3AMKHYTbIM
POTOPOM OTKPbLITOrO, 3alULIEHHOrO0 WAW 3aKPLITOFO  MCMOMAHEHUs. B
noptax 4alle WCMONb3YIT [BUraTeN 3akpbITOro Tuna, a WHorja
B3pblBO6e30MacHble. MYyCK WM OCTAHOBKY [ABUraTtens KoHBeliepa ocyuie-
CTBNAOT MarHWTHLIM MycKaTenem, ynpasasieMbIM KHOMKaMu «Ilyck»
n «CTton». BCTpOEHHble B MNyckKaTenb TenjoBble pene obecnednBaroT
3aWuUTy fBUraTeNs KOHBeliepa OT Meperpysku.

Ecnn rpy3 nepemellaeTcs  HeCKONbKMMW NOCNeA0BaTeNbHO YCTa-
HOBNEHHbLIMU KOHBeepamu, TO BO3HWMKaeT HEOBGXOAMMOCTb B 3/EKTPU-
ueckoii 6/M10KMPOBKe, T. €. 3/eKTpMyeckas CXema [JO/KHa obecneyun-
BaTb OMpeAeNeHHY Noc/iefoBaTe/IbHOCTb MX MyCKa WM OCTaHOBKWU. [Mpu
Mycke TaKoW CMCTeMbl B MNepBYKD O4vepedb AO/KEH BKAOYaTbCA cbpa-
CbiBalOWMA, T. €. MOCNeAHWA B CUCTEME, KOHBelWep, 3aTemM NpOMexy-
TOYHblE B NOCMEA0BaTe/NIbHOCTU, 06paTHOW HanpaBleHU  ABUMKEHUA
MoTOKa rpysa, WM B MOC/AE4HIO 0Yepefb — MpPUEMHbIA. Mpu ocTaHOBKe
MepBbIM BbLIK/IIOYAETCA MPUEMHbIA KOHBeiep, a nocnegHuM — cbpachbl-
BaloLWuii. Ecnm anekTpuyeckas cxema He obecneunBaeT 3Tux Tpebo-
BaHW, TO NpPUM HEMCNPaBHOCTU KaKOro-nMbo M3 KOHBEWEPOB CUCTEMbI
MOXEeT MPOM30WTM 3aBan ero rpysom.

Ons npuBoAa HEKOTOPbIX  MEepefBMXHbIX NEHTOUYHbIX KOHBeepoB
NPUMEHSIOT [ABWUTraTeNb-IIKWB (UAKM [BUTaTeNb-poNnK),  BpallatoLmnii

Hapy>XHblii kopnyc. OH OAHOBPEMEHHO fBAsSeTCA MNPUBOAHbIM Oapaba-
HOM KOHBeWiepa.

HazZ3op 3a TeXHWYECKMM COCTOSHMEM KOHBeliepoB, Kak M BCEX ApYy-
TMX MallMH HenmpepbiBHOTO TpaHCMopTa, oOcylecTBnseTca B dopme
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0MnepaTMBHOTO M MEPMOAMYECKOr0 OCMOTPOB, a TaKXe eXerogHoro oc-
BUAETENbCTBOBAHMUS.

Mepen Hadanom paboTbl NEHTOYHOTO KOHBeiiepa [OKep-MexaHW3a-
TOp [0/MKeH y6eauTbCsi B €ro YCTOWYMBOM  MOMOXEHWUU, MPOBEPUTH
MCMPABHOCTb BCEX Y3/10B, a TaKXE HaNuuuMe HafexHoro 3a3eMNeHus u
orpaxaeHus ABMXYLMXCH vacTeil. [locne NOAKNIOYEHUs  KOHBeiepa
3NeKTPOMOHTEPOM W TMPOBEPKM WM COCTOSIHMS 3a3eM/IeHUs [oKep-Me-
XaHM3aTop Onpo6biBaeT KOHBeliep 6e3 Harpysku, T. €. Ha XOJ0CTOM
xody, 06pauias BHUMMAHWE Ha HafeXHOCTb KPEnneHwus 3NeKTpoaBura-
TeNns, NPaBMNbHOCTb XOfja NIEHTbI, €€ HaTsXXeHWe, COCTOSHWUE, NErkocTb
BpalleHns 6GapabaHoB U ponMkoonop. CMeLleHUe NIeHTbl C POUKO-
onop U 6apabaHoB MOXeT O6biTb Bbl3BaHO HEPABHOMEPHbLIM HaTsXe-
HUEM ee MO LUMPUHE WAWN CUNAMW TPEHMS, KOTOPbIE BO3HUKAKT MEeXay
NeHTO 1 ponnkoonopamu.

Mpn CMeLWeHNN NEeHTbl OTHOCWUTENbHO MPOAOALHOM OCM MPUBOAHOIO
6apabaHa cnefyeT 0cnabuTb ralikm KpenneHua 6Gamxalwmx K 6apa-
6aHy po/MKOOMOpP W pa3BepHYTb WX KOHLbl B HanpaBAeHUM [ABUXEHUA
NEHTbl CO CTOPOHbI CX0Aa. AHANOTMYHO YCTPaHAKT CMELEHWNE NeHTb
OTHOCUTENbHO MPOAOALHOM OCcM HaTsxXHoro 6GapabaHa. Ecnau neHTa
cberaeT B CpefiHeil 4yacTW KOHBeliepa, TO YCTOMYMBOCTb €€ MOMOXEHUS
PErynumpyroT pPoINKOONOpamMu, KOTOpPble YCTaHOBMAEHbl  HAa Yy4vacTke,
npeglecTBytollemM 30He cberaHus. Torga KOHUbl POAMKOONOpP MNOBO-
paynMBalOT B HamnpaBfeHUW [BUXEHUS NEHTbl CO CTOPOHbI ee Habera-
HUA. ECnnM NpUMBOAHON WM HaTAXHOW 6GapabaHbl YyCTaHOBMEHbl MpPaBWUb-
HO, TO PeryanpoBaTb MOMOXEHWE NIEHTbl UX CMELLEHUEM HEXEenaTeNbHO,
TaK KakK 370 NpMBOAUT K OLHOCTOPOHHEW BbITSXXKE NEHTbI.

MonoxeHne xenobyaTbiX JIEHT MOXHO OTPerynuMpoBaTb 3a CyeT
HaknOHa MIOCKOCTW pOAMKa BMeped WAW Has3af OTHOCMTENbHO Hamnpas-
NeHNs LBUXEHWA NeHTbl. Tak, NpW HakNOHe poauKa BRepes eHTa
cMellaeTcs K CpefHEMY MOMOXEHWIO, a MpPU HakNOHe Ha3ag— B Mpo-
TUBOMOMIOXHYK CTOPOHY. [10fIOXKEHME MMOCKMX W >KenobuyatbiX JNIeHT
PErynvmpytoT B HampaB/ieHUN UX LBUXEHUSA.

py3 Ha KOHBellep pa3pellaeTcsi MojaBaTb TOAbKO MOCAe COOTBET-
CTBYtOLE KOMaHAbl. HaBanouHble M CbiMyyne rpy3bl [O/DKHbI MOCTY-
naTb pPaBHOMEPHO, 4YTOObl 06ecneynTb MaKCMManbHYH MPOU3BOAUTENb-
HoCTb. LUTyuHble rpysbl cnefyeT yKnaAbiBaTb Ha NeHTYy 6e3 ygapoB
M ycTOuMBO. 3anpeliaetcs caguTbCsA, CTAaHOBUTLCA, NOXWUTLCSH WAN
ONMMpaTbCA Ha NEeHTY KOHBellepa, a TaKXe perynmpoBaTb €€ MNOJIoXe-
HWe BO BpeMs paboTbl C rpy3oMm.

OcTaHaBnuBaTb KOHBeliep cfneayeT TO/MbKO MNOCAe TOro, Kak JleHTa
OygeT MOMHOCTbI OCBOGOXAEHA OT rpPy3a, HO B 3KCTPEHHbIX CAyYasx
OCTaHaBNMBaTb HEOOXOLMMO HeMefNeHHO.

B €XEeCMeHHOe, eXeCcyTOUYHOE U eXeHefenbHoe TeKyllee 06CNyXu-
BaHMe (TO-1) KOHBeiiepoB BXOAAT CMa3Ka Y3/10B MallMHbl B COOTBET-
CTBUM C KapTOi CMas3ku, yMcTka M 06TMpPKa KOHBeilepa OT Mbifu, rps-
31 U Apyrve paboTbl, NMEPEeYUCNEHHbIE B TEXHUYECKOM WHCTPYKUUM MO
aKCMAyaTalum, COCTaBMNEHHOW Ha OCHOBAHWM  3aBOACKOA WMHCTPYKLMUW
*C YYETOM KOHKPETHbIX YCNOBWA WUCMONb30BAHMA [AHHOTO NIEHTOYHOrO
KOHBellepa B nopTy.
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TO=2 npousBoasT uepe3 150—200 4 paboTbl, HO He3aBUCUMO OT
NCNONb30BAHNA U 3arpy3km — He pexke yem depes wmecqay. Mpum TO-2
NPOBEPSAIOT COCTOAHME NEHThI, cOpacbiBaloWwel TeNeXKNn U Apyrux ane-
MEHTOB KOHBeiepa, BK/tO4Yas 3M1eKTPoobopyaoBaHMe, 3aMEHSIIOT ObICT-
pou3HallMBatOLWMECA [eTanun, YCTPAHAKT 3aMeyeHHble HeucnpaBHOCTU,

§ 29. TPOMHbIE MALLUHBI TUMA TTTC

TpHOMHbIE MaWuWHbl, WA norpysunku, tmna MTC OTHOCATCA K 4ucC-
Ny MOrpy3oyHblX MaLIWH, KOTOpble WCMNONb3YHT AN  NepeMeLleHuns
HaBa/llOYHbIX W CbIMy4ynMX rPy30B C MPOCBETa NKOKa CydHa B nognanyo6-
HOE MNpPOCTPaHCTBO. JTUMU MalIMHAMW MOXHO 3arpyxaTb KpbITble

XeNne3Ho[0pP0XHble BaroHbI.

Morpysumk [MTC-5. Torpysyumnk wuMeeT criegyloline TexXHUYecKue
XapaKTepucTuKu:

MpoOn3BOANTENBHOCTL, T/U:

Ha yrne . o o o . 300
Ha pyge. . . . . . . . . . . . . 400
BbineT KoHBeliepa OT ocu GyHKepa, MM:

Han6onbwnin. . . . . .. . . . 8700

HaMMeHbLW N o o 3500
CKOpOCTb [ABWXEHWUS NEeHTbl KOHBeWepa, Mm/c . 25 mn 5

» OBWXEHUA KOHBeliepa, Mm/c . . . . 2,3

» nosopoTa, 06/MuUH . . . . 0,3

Yron nogbema KoHBelepa (Hambonblwunii BBEpX), rpag 10
MabapuT B NnaHe, Mm . . . o . . 3830 x 6200»

BbicoTa, mm . L . . . . 4390

O6uwas MOWHOCTb 3NekTponBuratenei, KBT. . . . . 18

Macca, Kr. o 6250

Morpy3unk (puc. 82) cocTouT M3 OyHKepa 1, B KOTOPbIA MnogaeTcs
rpys. ByHkep npuBapeH K Hecylleidi MeTanloKOHCTPYKUWM 2, Ha3blBae-
MO/ nmocTameHTOM. 04 BbIXOAHbIM  OTBEPCTMEM OyHKepa HaxoauTcs
Kavawowuninca nutatens 3. OH paBHOMEPHO nNoAaeT rpys m3 OGyHKepa
Ha cOpacbiBatolWnin KoHBeliep 11, KoTopbli 1 3abpacbiBaeT Tpy3 B
nognany6Hoe MPOCTPAHCTBO, MOCKO/AbKY MOrpy3yunK OeperoBbiM Kpa-
HOM OMyCKawT B TPHOM cyAHa. KOHBeilep yCTaHOBMEH Ha Kauvawouielncs
oborime 10. MexaHW3M 8 W3MEHEHWA yrna HaK/AOHa MOBOpayMBaeT
0060/iMy BMeCTe C KOHBEEepOM OTHOCUTENbHO KPOHLWTEAHOB 9. [Mpwu
3TOM, B 3aBMCMMOCTW OT Yyrfa Hak/loHa KOHBeiiepa K ropu3oHTY, M3Me-
HAIOT TPaeKTOpPUIO, a CnefoBaTeNlbHO, M [anbHOCTb MofeTta CTPyM
rpysa. 370 faeT BO3MOXHOCTb C HauMeHblUMM 60eM MaTepuana 3anon-
HATb TPIOMbI CYAOB Pas/InyHbIX pPa3mMepoB.

Ha o6oiiMe HaxoauTcs MexaHW3M BbILBWXEHWUA KOHBelepa (Ha pu-
CYHKe He MokasaH), MO03BONIANOWMIA nepemeliatb KOHBeliep  BAOJb
060/Mbl. TMpn BTArMBaHWM €ro BHYTPb MOCTaMeHTa MalluHa WMeeT
HaMMeHbLWKNI rabapuT. ITO HEO6XOAMMO [ANS OMyCKaHWs NOrpysymka
B TPIOM, €C/IM NIOK €ero UMeeT OTHOCWUTENbHO He6ONblNe pa3Mepbl.
Kpome TOro, mpu BbIABMXEHWW KOHBeliepa B TPHOME TaKXe MEHAT
AanbHOCTb MojieTa YacTul, rpysa.
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MocTameHT cBoeil nnaTopmoli
\ / , OMupaeTcs Ha HEMOABWXHOE OCHO-
. BaHMe 6 MNOCPeACTBOM OMOPHO-MO-

BOPOTHOro  ycTtpoiictea 5. Mexa-
HM3M 4 noBOpOTa BpaljaeT MocTa-

/1/4 MEHT C OYHKepOM U1 KOHBEepOM
T3 ha OMOPHO-MOBOPOTHOM  YCTPOIi-

Q X cTBe Ha 400° B 06e CTOpPOHbI. LleH-
e N, Tpupylowaa uandga 7 Hanpaenset
710 Py 3TO  ABWXKeHWe U npendTcTByeT
9— CMELLEHUD  BCE  MEeTanoKOHCT-
PYKLMWN Ha CTOPOHY. MOBOPOT KOH-

177////|/}/ /)\77;’ 5 Beliepa Heo6xogMM ANA 3arpysku

TplOMa CyfHa BKPYroBYyIO.

_ MocTameHT ¢ OGyHkepom  (puc.

Puc. 82. Morpysunk NTC-5 83) aBnseTca Hecywen wmeTtanno-

KOHCTPYKUMER BCero norpysymka.

B Hero BBapeH OyHKep /, T. €. eMKOCTb, B KOTOpPyl nojarT rpys.

ByHkep cHabxeH ckobamu 2 gna 3aCTPONKU M OMYyCKaHWA MaluHbl B

TpPIOM cygHa. byHkep npegctaBnseT cO60i KOHWYECKYH) BOPOHKY, CBep-

HYTYI0 W3 NIMCTOBOrO MeTanna, M ANS NPUAAHUA JKECTKOCTM K Hemy

npuBapeHbl Yronkn 3 u TpeyronbHble pedpa 23. K BbIXOAHOMY OTBep-

CTU0 OGyHKepa NpUKpenneH 3arpy3oyHblii NOoTOoK 18. CHM3Yy ero nepe-
KpblBaeT Kavarowmincs

8 7 6

nnet 20 nutaTtens,  onu- 1’ 4
palowuiics Ha KaTkm 17. [— =5 7/ g
OHM yCTaHOB/MEHbl Ha 0CAX 4
B KpoHwTeiHax 19, koTo- 23 J
pble 3aKpenneHbl Ha 6Goko- %% '
BbIX CTEHKax /10TKa. (4

NlncT nuTatens wapHup- 20
HO CBfi3aH C KPWUBOLLWMHO- Vi
WATYHHbIM MeXaHU3MOM 5, 19— , §
paboTatolWmum 0T npuBoaa fﬁ’f’\
6. OTOT nNpuMBOA YCTAaHOB- 8-t Y N
NIeH Ha naowagke 7, npu- i
KPEnIeHHOW K NOCTaMeHTy. |
Mpn BKAOYEHUN nuUTaTENSA 17- ' 7
KPUBOLIMUMHO-LWATYHHbIA Me- P A
XaHU3M 3acTaBfiseT  fIUCT
nepeMewaTbCsa Ha KaTkax
BO3BpPAaTHO-MOCTYMNaTe/IbHO, 15 8

T. €. COBEeplaTb KauvaTe/b- i T =2 ,
Hble  ABMXeHus. [MoaTomy '—%‘—f% %ﬁ
HECMOTPS Ha TO 4TO Trpy3 == =

M3 OYHKepa BbICbiNaeTcs

o " VA B 4 " ©
HepaBHOMEPHO, Bceli Mac-
coii Ha nucT, 6nar0,qapﬂ Puc. 83. MNMocTtamMeHT c 6YHKEPOM MoOrpysumka
TaKOMY  [ABV>)KEHMWIO Mmare- nTc-s
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puvan c Hero BbiCbiNaeTcs Ha cbpa-
CbiBaOLW NI KOHBEep paBHOMEePHbIM
NOTOKOM. 3T0 Heobxogumo pAns
obecneveHns Haumbonblwen npous-
BOAMTENbHOCTU  norpysynkom. OT-
BEpPCTME /NI0TKAa  MOXHO MepeKpbl-
BaTb WNBGepoM (Ha PUCYHKE He Mo-
KasaH) — 3T0 ToXe snucT. [Mepe-
ABWras ero, W3MeHAOT pa3mep Bbl-
XO4HOr0 OTBEPCTMA N0TKAa, TeM ca-
MbIM peryaupys  npou3BOAUTENb-
HOCTb MalUWHBI.

lMocTamMeHT BbIMOMHEH CBapHbLIM
3 Tpyb, uTO npupgaeTr emy ner-
KoCTb. Ero  MeTannoKOHCTpyKLUA
COCTOUT W3 BepTUKaNibHbIX CTOEK,
BEPXHME KOHLbl KOTOPbIX CBA3bIBa-
10T nonepeynHsl 21 W KOMbLEBON
nosc 22. K noctameHTy npuBapeHbl pebpa XecTkocTu 6yHkepa. CBA3b
OCYLLLECTBNAT TaKXe KOCbIHKM 4. HMXHWUe KOHLbl CTOEK Npu MOMOLM
KOCbIHOK 8 MnpuBapeHbl K MOBOPOTHOW nnatgopme 9. Ha Heil HaxopAT-
CA KPOHWTehHbl 15 Ans WapHUPHOro COoeAWHEHMS 060liMbl C KOHBEA-
epom. JKeCcTKOCTb NOCTaMeHTy MNpuAalT TakKXe HakKNOHHbIE pacKo-
cbl 16.

MocTtameHT c OyHKepoMm cBOeil nnatopmoil MNOCpPeaCTBOM MATU
KaTKOB OMOPHO-MOBOPOTHOrO0 YCTPOMCTBA ONMpPaeTcs Ha HEMOABUXHOE
ocHoBaHue 10. /IMEHHO OHO CTaBUTCA Ha BbIPOBHEHHYI MAOLWAAKY
KOHyca rpysa B TptoMe cygHa. OTHOCUTENbHO 3TOr0 OCHOBaHWA BCH
MeTa//IOKOHCTPYKLMA MOrpy3ymka MOXeT BpaliatbCA C MOMOLbIO Me-
XaHUW3Ma MnoBOpOTa KaHaTHOro Tuna. KaHaTbl 13, 3aKpenneHHble Ha
NMOBOPOTHOW nnaTopmMe MOCTaMeHTa, MPOXOAAT Yepe3 HampasAfto-
wue 610KkM 12 v noctynatoT Ha 6GapabaH /4. MNpuBoa MexaHM3Ma pas-
MelWeH Ha nnowagke //, CKPenneHHOW ¢ HEenoABMXXHbIM OCHOBaHMWEM.

KuHemaTuyeckas cxema MexaHu3Ma MOBOPOTa MocTameHTa, O6yH-
kepa M cbpacbiBalowero KoHeeiiepa (puc. 84) cOCTOMT M3 KaHaToB 2
n 3. KaHatbl OfHMMM KOHUaMW B Toykax A W B 3aKpenfieHbl Ha Kpy-
rosom LBennepe 1 noBopoTHOW nNnNaTtopMbl MOCTaMeHTa U orubawoT
ee B MPOTUBOMONOXHbLIX HanpaBfeHUAX. BTopble UX KOHUblI KpenaT Ha
[OBYCTOpPOHHEM 6apabaHe 7 npuBoga. Mpu 3Tom KaHat 3 Haberaet Ha
Hero cBepxy, a KaHaT 2 —cHu3y. bapabaH BpawaeTtca OT 3/1eKTpo-
gBuraTensd 4 uyepes COeAMHUTENbHYIO MY(HTY 5 ¢ TOPMO3OM U YepBAYHO-
unnmHapuyecknin pegyktop 6. lpu BKNHOYEHWM MexaHU3Ma OAWH Ka-
HaT HamaTblBaeTCcA Ha OAHY nonosBuHy 6apabaHa, a BTOPOW CMaTbl-
BaeTCcAa. JTO M BbI3bIBaeT MOBOPOT NOCTamMeHTa C KOHBENEepoM.

Punc. 84. KuHemaTnyeckas cxema Me-
XaHu3ma nosopoTa norpysynka MTC-5

B norpysumkax paccmMaTpMBaeMoOro Tuna MCMO/b30BaH NEHTOUHBbINA
cbpacbiBaloWMii KOHBeilep C >XenobuyaToil neHtoin (puc. 85). OH co-
CTOMT W3 pambl 7 B BWAE MeTaNNOKOHCTPYKUMU. Ee HUXHMIA nosc 6
npescTaBnaeT coboii ABa NPOAOMbHbLIX LWBennepa. Ha BepxHeM nosce
YCTaHOB/IEHbl TPEXPONMKOBbLIE OMOPbl 8, a Ha XOM0CTOW BETBM — OfHO-
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Puc. 85. C6pacbiBatlolwnii koHBeliep M kadatowascs o6olima norpysumka MTC-5

PONMKOBbIE MpAMble. OMNopbl MOALEPXWBAKOT JIEHTY OT NPOBUCAHNUSA.
JleHTy KOHBeilepa HaTArMBaeT BMHTOBOE YCTPONCTBO HAa KOHLEBOM
bapabaHe (Ha pWCYHKe He MOKasaHO). 3aMKHyTas fneHTa 9 “ormbaer
KOHLeBble 6apabaHbl M OMNMPAeTCs Ha POAMKOOMOPbl BEPXHei pabo-
yeld M HMXKHER XonocToil BeTBeW. KOHCTPYKUMW NEHT, PONINKOB, POu-
Koonop o06eumx BeTBeil 6GapabaHOB W BWHTOBOIO HATSXHOro npucno-
CO6MEHUs HMYEM He OT/MYalTCa OT  CTaHLapTHbIX WCMNOSTHEHWIA
(cm. § 28).
B MecTe 3arpysku nof BbIXOAHbIM OTBEPCTMEM Jl0TKa NuTaTens
K pame KOHBeliepa npuBapeHbl wekn 10 3 nuctoBoro MmeTanna. OHu
HanpaBAsAT MNOTOK rpysa M3 6GyHKepa MO CpefHel 4YacTa NEHTbl KOH-
Beiiepa. Ha XBOCTOBOI 4acTW pambl KOHBElepa yCTaHOBAEH npusofg /.
KoHBeiiep onupaeTca Ha Kayvaluwylcs TPeyronbHyt o6olimy 5, cBa-
PEHHYHO W3 YIrN10BOr0 Npodunsa. B HWKHEN ee 4yacTu UMeeTcs NNCTO-
BasA KOCblHKa 3 C oTBepcTuem. [1pM NMOMOLLM OCYM OHa LWAPHUPHO coe-
AWHEHA C KPOHLWTeAHOM. C KOCbIHKOW 2 XBOCTOBOW 4acTu CBSi3aH Me-
XaHW3M W3MEHEHMS Yyrna Hak/oHa KOHBeilepa K ropusoHTty. Ha nno-
lWaaKe 000WMbI HaxoAMTCA MexaHW3M 4 BbIABMXEHWUS KOHBeiepa.
MpuBopg cbpacbiBalOWEro KOHBENA-
R epa (puc. 86) cocTouT K3 ABYX-
f:f:_q, CKOPOCTHOTO  3neKTpoasuratens /,
o KOTOpbI MepefaeT BpaleHue ye-
pe3 coeguHUTENbHY0 My(Ty € TOp-
6 MO30M 2 LMAMHAPWYECKOMY peayk-
i Topy 3. CoeauHuTenbHas mydTa 4
OT BbIXOAHOrO Bafila pefykTopa ne-
. pefaeT BpaulieHue Begyuemy bapa-
Y 6aHy 5 KOHBeiepa. 3a cueT TpeHus
N 5{ [ 2 ! nofyvyaeT MoOCTynaTenbHoOe ABWXKe-
{ » HMe neHTa 6 BMecTe C [py3oM
| - — — ANEst n 3abpacbiBaeT ero B nognanybHoe
Y NPOCTPaHCTBO CYy[Ha.
Puc. 86. MpuBopg cbpacbiBalLWero KoH- B MGXB.HVLBMG NSMEHEHNS yrnua
Beliepa norpysumka NTC-5 HaknoHa 0060Mbl BMeCTe C KOHBeN-
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Puc. 87. KnHemaTuyeckue cCXembl Me-
XaHM3MOB W3MEHEHUs yrna Hak/ioHa u
BbIABWKEHUST KOHBeliepa

epom (puc. 87, a) anekTpogsuratens / uyepe3 COeAWHUTENIbHYIO MY(-
Ty 2 C TOPMO3OM BpallaeT 4epBAYHbIA pesykTop 3. Ero BbixogHol
Ban NOCPeACTBOM KOHWYecKOolW napbl 4 nepefaeT BpallaloLiMil MOMEHT
BUHTY 5. HaBMHYeHHas Ha Hero raiika 6 LWapHWPHO CBA3aHa C KOCbIH-
KO/ XBOCTOBOW 4acTu 060iiMbl 7 cbpacbiBatowero KoHeeliepa 8. [Mpwu
BpalleHWM BMHTA raiika nepemeliaeTcs NOCTynaTeslbHO BAOMb Hero,
M3MEHAA Yyroa HaknoHa 060/Mbl N KOHBeliepa K rOpU30HTY.

B mexaHu3me BbIgBUXeHMA cOpacbiBatolwero KoHeeiepa (pwuc. 87,6)
anekTpoABuratenb 5 4yepes COeAUHUTENbHYHO MYy(pTy 6 CO CMOHTUpO-
BaHHbIM Ha Hell TOPMO30OM nMepefaeT BpalleHWE YEPBAYHOMY pefykK-
Topy 7. Ha BbIXO4HOM Bajly pefykTopa no o6e CTOPOHbI ero Kopnyca
3akpenneHbl ABa 6apabaHa 8 n 9. Ha oguH 06apabaH kaHaT 4 nocty-
naet cBepxy. JTOT KaHaT 3amacoBaH B nonucnact (Ha PUCYHKe He
nokasaH), ornbaet 610K 3 M BTOPbIM KOHLOM 3aKpernseH B TOYKe A
Ha TrOM0BHOW 4acTu pambl 2 cbpacbiBalolwero KoHseliepa 1. [Apyroi
KaHaT 12, 3anacOBaHHbIA aHanornM4yHo, ormbaet 610K 13 u BTOpbIM
KOHLOM 3akpenjeH B TOYKe b Ha XBOCTOBOM 4acTW pambl. ITOT KaHaT
HaberaeT Ha BTOpoii 6GapabaH CHM3Y, MO3TOMY MPU BKKYEHUU Mexa-
HU3Ma OfWMH W3 KaHatoB 6yfeT Ha OAuH M3 GapabaHOB HamaTbiBaTbCA,
a BTOpoi c ppyroro 6apabaHa — cmaTbiBaTbC. HamatbiBatowmincs
KaHaT HauyHeT TAHYTb W MepeMewaTb pamMy KOHBeiiepa no katkam //,
KOTOpble YCTaHOBMeHbl Ha o06o0iime 10; TeM camblM KOHBeiep BblABU-
raetcs Wav BTATMBAETCA.

Morpysunk TMTC-5BMY. 3T0 yHuUUUpoBaHHaA MOfLeNb, Yy KOTO-
poii MCMOMb30BaHbl WHbIE NPOGMAM  NpoKaTta MeTaNIOKOHCTPYKUMNIA,
MOJepHU3NpPOBaHO 3nekTpoobopyfoBaHWe U MpefycMOTpeHa YCTaHOB-
Ka Ha KOHUeBOM 6apabaHe cb6pacbiBalOlWero KOHBeliepa MeTaTens.
Hannuune wmetatena ysenuymeaeT 06/1acTb MPUMEHEHUA MalUWHbLI MPU
3arpyske XenesHoOpOXHbIX BArOHOB W KPYMHbIX MOPCKUX  CYAOB.

AnekTpoobopyposaHue norpysumka MTC-5BMY (puc. 88) coctout
M3 3neKTpoABUraTeneil, anmnapaTtypbl ynpaBneHUs UM 3awWMTbl, OCBelle-
HMA W curHanusauum. TOKOMOABOL K MalMHE ocCyliecTBnseTcd € no-
MOLLbI TMOKOro Kabens.

Kaxpgblii 13 4vetblpex MmexaHusmoB MNTC-5BMY npusogntcs B ABM-
XeHne CBOMM Tpex(a3HbIM acCUHXPOHHbLIM 3/IEKTPOABUraTeseM C Ko-
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POTKO3aMKHYTbLIM pPOTOPOM B 3aKpbITOM, 004yBaeMOM, XMMOCTOWKOM
ncnonHeHuW. [BuraTenb npuBoja /IEHTOUYHOTO KOHBeiiepa [ABYXCKO-
POCTHOIA.

Annapatypa ynpaBfieHWs — MarHUTHble MyckaTenn B Nblae6pbI3ro-
HEMpOHULLAEMOM UCMOMHEHUN [NS BCeX ABUraTteseil, KpoMe ABYXCKO-
POCTHOrO, ynpaBneHWe KOTOPbIM  OCYLLECTBASETCS MepekoyaTenem,
YCTaHOB/MIEHHbIM Ha pame KOHBeliepa. B MarHUTHble nNycKaTenu, Kak
M3BECTHO, BXOAAT KHOMKM YMpaBAeHUSi, PacrnofioXeHHble Ha MepeHoC-
HOM Ny/nbTe YMNpaBfieHWUs, KOTOPbI/i COeAMHEH MHOTOXWAbHbIM Kabenem
C pacnpefenuTeNnbHbIM WWTOM nNorpysyuka. CnepoBaTefibHO, YMpas-
NeHue MOrpy34ynMKOM MPOM3BOAMTCA Ha PacCcTOSHUU, T. €. AUCTaHLUOHHO.

3awuTy anekTpogBurateneid OT TOKOB KOPOTKOrO 3aMblKaHWS Bbl-
MOSHAKT MPefoXpaHuTenn ¢ NNaBKMUMWU BCTaBKaMW, a OT Neperpyskm —
TENNOBble pene, BCTPOEHHble B MarHUTHble nyckatenu. lpepenbHyto
3alKUTy MEeXaHW3MOB NOBOPOTa, BbIABWKEHWUA W HakNOHa KOHBelepa B
KpaHuX paboymx MOMOXEHWAX  OCYLLeCTBASKOT KOHLEBble BblK/IOYa-
TeNu B BOAO3ALLULWEHHOM WCMOJTHEHUN,

Hanps>xeHue cmnoBbix uenein 380 B, a uenein ynpaeneHuss — 36 B,
KOTOpOe MOAyyalT Yepe3 MOHMXKalWmiA TpaHchopmaTtop Tpl.

Mocne MNOAKMIOYEHMA MOrpy3yMKa K CWUAOBOW Lenu noBopayvymBaloT
PYKOATKY MNakeTHOro nepekntoyatens B6 B nonoxeHue «JIMHelHbIN
KOHTaKTOp». Torga BKAOYEHME W BbIKMAOYEHME JIMHEWHOT0 KOHTAKTO-
pa KJ1 ocywecTtBnsgercqd nnb6o KHOMKaMMW, YCTaHOB/IEHHbIMW HeMocpes-
CTBEHHO Ha MOrpysyuke, nmb60 AWCTAHLUOHHO C MEPEHOCHOro nysbTa
(kHonky KHC12, KH11, KH9, KH12). Mpu HaxaTuum Ha OAHY U3 nyc-
KOBbIX KHOMOK KH9 wmnuM KH12 nosiyvyaet nutaHuWe KaTyllka MPOMEXY-
TouyHoro pene PI, pene cpabaTbiBaeT, 3aMblKalOTCA KOHTaKTbl Prl,
WYHTMPYIOWME MNYCKOBbIE KHOMKW B LENW KaTywku KoHTakTopa KIJI.
KoHTakTOp cpabaTbiBaeT, 3aMblKalOTCA E€ro CU/I0Bble KOHTaKTbl B Le-
nax A, B, C.

Mpu HaxaTum Ha KHonky KH7 cpabaTbiBaloT nyckatenun P7 un P8,
yto obecneynBaeT 3aMblKaHWe COOTBETCTBYHOLWMX CUIOBbIX KOHTAaKTOB
P7 n P8 n TakuMxX >Xe KOHTAKTOB B LeNW ynpaeneHus, obecneymsas
nocnefoBaTeNlbHbIA  MyCK CHavyana [BUraTens KOHBeiiepa, a 3aTem
ABuUraTens nutatens.

BkntoueHne paBuraTteseil MexaHW3MOB MOBOPOTa, BbIABMXKEHUA KOH-
Beilepa, ero Hak/jOHa OCYLEeCTBAAETCA HaXaTWeM COOTBETCTBYIOLLNX
KHONOK KH1 u KH2, KH3 #u KH4, KH5 u KH6. Tpu oTnyckaHWW KHOMOK
ABUTaTenn OTKIYaKTCcd, 4YTo obecneynBaeT 6e30MacHOCTbL PaboThbl
B TplOMe.

KHonkoii KH8 BKAOYAOT peByH, a MaKeTHbIM  BbIK/OYATENEM
BO — chapbl. Ecnn pykKoATKY NakeTHOro nepekfatyaTens nocTaBuTb B
NnofoXXeHne «BbIKNOUYEHO» WAN «[MepeHOCHOE OCBELEHNE», TO JINHEN-
Hblli KOHTakTop KJ1 6yfgeT OTKAYEH U BKAKOYEHUE  MexXaHU3MOB
norpysynka c nynbta ynpaBieHUs HEBO3MOXHO.

AnekTpoobopyposaHue norpysunkos MNTC5 m MNTC-5M cyuecT-
BEHHO He O0T/IMYaeTcAd OT PacCMOTPEHHOTO.

JkcnnyaTtauusa norpysumkos tmna MTC. Mepes Havyanom paboThl
NPOBEPAIOT HAAEXHOCTb KPEnneHUWs  KaHaToB MNOBOPOTHOFO YCTPOWAi-
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CTBa W BbIABWXEHWA KOHBeliepa. Ecnm kKaHaTbl ocnabneHbl, UX HaTa-
rMBaloT C NOMOLWbI Tanpenos. [1poBepAlOT TakXe YpPOBeHb mMacna B
pefyKTopax M CMasblBalOT Y31bl NOrpy3ymMka B COOTBETCTBAM C Kap-
Toli cmasku. [leped 3acTpPOWKOA HeO6XOAMMO  KOHBeilep YCTaHOBUTH
Ha MWHWManbHbI/A BblJeT, a MOBOPOTHYK YacTb — B CpefHee MNoJioXe-
HWe OTHOCMTEeNbHO HEMOABMXHOrO OCHOBaHUA (KaHaTbl AO/MKHbI 6biTb
pacnonoXeHbl nocepeguHe 6apabaHa mMexaHusma nosopoTta). OTKtO-
UEHHbI MOrpy3ynK nepeHocAT KpaHoM. OfWMH KOHel KaxAoro crpona
KpenaT K rpelidepy, a BTOpPOM — K CMeuManbHOMY KPHOKY Ha MalluHe.
Morpy3yMk MNOAHMMAKT M YCTaHaBAMBAKOT Ha NAOWAAKY Ha OTBane
rpysa B TploMe cyaHa. [locne ycTaHOBKM MOrpy3yYnWK CHOBA MOAK/IO-
yaloT, MpPUYeM cHavana MOACOEAUHAIOT HYNEeBOA NpPoBOJ, a 3aTeM Cu-
noBble NpoBoja. 3a3emfieHWe paspelaeTcs CHUMaTb TOMbLKO nochne
‘OTK/IIOYEHNA NUTAHUS MaLUWHBI.

Bo Bpemsa paboTbl He06XOAMMO MNOCTOAHHO HabnwaaTb 3a CTe-
MeHblO HArpeBa 3/eKTPOABUraTesneil, Xo4oM feHTbl KOHBeiepa n obec-
neymBaTb HEOOXOAMMYIO YUCTOTY NeHTbl, 6apabaHOB M ponuMkoB. [py3
W rpasb, cKanaueakwwmecs Ha ckpebke y Begyuwiero 6apabaHa, cnegyeT
nepuoguyeckn ypanatb. [lOKep-mexaHusaTop peryinpyetr OTKpbITUe
wnbepa, obecrneymBas HOPManbHOE MOCTYMN/eHWe rpysa M3 f0TKa Nu-
Tatens Ha NeHTYy KOHBeliepa, U W3MeHSeT MepeknoyvaTesneM 4acToTy
BpalleHUs ABMraTens KOHBeilepa B 3aBUCMMOCTM OT TOrO, Kak AaseKko
cnegyet nogasaTb rpy3 B TPOMe CyAHa WAM Ha CKnaje.

B TO-1 BXOAWT 0YMCTKA MAalUWHbLI OT MbIN WU TPA3KN, CMa3Ka Yy3/0B
B COOTBETCTBMM C KapToil cmasku. Mpu TO-2, KOTOpoe OcCyLiecTBAsET-
ca yepe3 150—200 4 paboThbl, ONMBAIOT Macno B pPefyKTOpbl, MpoBe-
PAIOT KpenjeHne y3noB BCeX MEXAHW3MOB, MNOATArMBalOT pe3b60Bble
COefiIMHEHMNs, MPOBEPAOT W perynupyot paboTy TOPMO30B, KOHLEBbIX
BbIK/lOUaTeNe, a TakXKe HaTAXeHWe fNeHTbl KOHBelepa.

§ 30. TPIOMHBIE MAWWHbLI TUNA NCr

‘TprOMHble MalWWHbI, UAK norpysdnkun, tuna MNCI oTHOCATCA K yumc-
Ny TMeperpys30oyHbiX MawuH, TMpefHa3HayeHHbIX AN nepemeLyeHuns
HaBaNOYHbIX FPy30B W3 MofgnanybHOro npocTpaHcTBa Ha MNPOCBET ftO-
ka cygHa. C npocBeTa rpys 3abupatoT rpelihepom 6eperoBoro KpaHa.

TexHunyeckne xapakTepucTtukyu norpysuyuka MNCr-100:

MponssoAanTeNnbHOCTb, T/4. . . . . . . . loo

CKOpPOCTb JIEHTbI MPUEMHOro KOHBeI/Iepa M/c . . . 1,2
Yron Hak/ioHa NpUeMHOro KOHBelepa K FOpuWU3OHTY, rpaj no 28
CKOpOCTb /IeHTbl OTBa/IbHOrO KOHBeilepa, M/C. . . . 2,65
CKOpOCTb nepeaBWXEHUs, Km/4. . . ... ...

Yuncno kavyaHuih Kaxpon nanbl B MVIHyTy . . . . . 50
Macca, kr. . . . . . . . . . . . . . . . . . . . . 4600

TexHU4Yyeckne xapakTepuUCTUKM MeTaTens norpysyn-
ka MCIrM-100:

MpoussoanTenbHoOCTb (Ha yrne), T/v . . . . . . . . 100
CKOpoCTb ABWXeHuss nentbl, m/c. . . . . . . . . . 11
Hanb6onbwuin yron Bbibpoca rpysa, rpag . . . . . 25
HaumeHbwwii yron sblibpoca rpysa, rpag ,. . . . . . 5
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[anbHOCTb MofieTa rpys3a OT OCKM MNOBOPOTa MeTaTtens,
npu yrne Bbibpoca, M:

Macca meTaTtens, Kr . . . . . . . . . . . . . . . 42
Macca norpysumunka, kr . . . .« . . . . . . . . . 4500

Morpy3uuk MCr-100 (puc. 89) cocToMT M3 XOA0BOWA 4yacTu 6 C ry-
CEHUYHbIM XOLOM, Ha paMe KOTOpPOro YCTaHOBMEHO fABa KOHBeliepa:
NPUeMHbIA / 1 OTBanbHbIA 3. Byayynm CaMOXOAHbIM, MOrpPy34ynK BbE3-
XaeT B nognanybHoe MNpPOCTPaHCTBO TpHOMa CyfHAa W BHejpsieTcs B
rpys. 3arpebatouime nanbl 8 HarpebarT rpy3 Ha MPUEMHbIA KOHBeliep,
KOTOpbIA TpPaHCNOPTMPYET M cOpacbiBaeT €ro Ha OTBaljibHbIl, a TOT —
B Ky4y Ha MpoCBeTe /H0Ka.

Morpysynk MMeeT MexaHU3Mbl C TUAPaBAUYECKUM MPUBOSOM —
MeXaHW3Mbl HakKfoHa 060MX KOHBeNepoB M NOBOPOTA OTBa/IbHOTO0 KOH-
geliepa. CuOBblE TUAPOLUAMHAPLI 7 W3MEHSOT Yrofl HakioHa npueMm-
HOro .KOHBelepa W nan K rOpM3OHTY, a TFUAPOLMANHAPLI 4 — O0TBaNb-
Horo,. [MOBOPOT OTBa/NbHOr0 KOHBeiepa B 06e CTOPOHbI Ha 70° OT npo-
[JONbHOW OCWM  MalUMHbI  NPOMCXOAMT Ha OMOPHO-MNOBOPOTHOM  YCTPOii-
cTee 5.

[Ona paboTbl yKasaHHbIX MeXaHW3MOB MOTPYy34YnK CHabXeH rua-
paBMMYECKOA CUCTEMON. DNEKTPO3IHEPrua nopgaetcs c bGepera nocpej-
CTBOM Kabensa. JdnekTpoannapaTypa Haxogutcs B wWwKady 2. MawunHOW
ynpaBnsoT LUCTAHLUMOHHO C MOMOLWMbIO  MEPEHOCHOr0  KHOMOYHOro
nynbTa.

Ha norpy3sunke NMCIM-100 oTBanbHbIii KOHBeiep 3aMeHeH MeTa-
Tenem. 3TO — KOPOTKWIA NEHTOYHbIA ObICTPOXOAHbIA KOHBeiep, KOTO-
pbllii’ -6pocaeT rpy3 CTpyeil Ha 3HA4YMTENbHOE paccTOosHMEe, No3TOMY
MCKNOYAeTCA OMacHOCTb MOBPEXAEHMA MaluWHbl rpeligepom npu 3a-
6ope rpysa c npocseTa nlOKa CyfaHa.

F'yceHnuHblli xof norpysumka MCIM-100 (puc. 90) BbINOMHEH MO
TaK Ha3blBaeMOl/ MHoOroonopHoi cxeme. OH npegcTaBnseT coboli aBe
napannefibHble TyCEHUYHble TENEXKMW, COCTOSLMNe U3 CBApHON pambl 7.
Mo kKoHUam pambl YycTaHOBNeHbl Begywaa 11 wn Hanpasndwoowaa 3
3B€3[04KN (NEHMUBLbI), KOTOPble OrnbaeT 3aMKHyTas nuTas NAacTUH-
yatas uenb /. Ee HapyXHble NAACTUHbI OT/NIMTbI BMECTe C MOAKaMu, U
K HUM MPUKPenneHbl MPOPe3VHEHHblE  «MNOAYLWKU». Takum o6pasom,
KaX[0e 3BEHO MnacTUHYaTON Uenu npeacTaBnseT coboil 06pe3nHeH-
HblA TpaK ryCeHW4YHOW NeHTbl. C HEMOABWMXHOW OCbl0 0060MX NEHWBLEB
CBSi3aHbl ABe LWNUAbKW 4, HAa KOTOpble MOCAXEHbl MOLLHbIE MPYXUHbI
(Ha “pucyHKe He MokKasaHbl). CTeneHb MX CXaTua perynupytT rai-
Kamn 5. TIpyXuHbl, paboTalliMe Ha pacTsHKeHune, OCb C 06OMMU Ne>-
HWBLAMMW BCEe BPEMS OTTArMBalOT BAEBO. TeM CaMbiM OHW SBASKOTCH
HaTSHXKHbIMW  YCTPOMNCTBaMM, KOTOpPble MOLAEPXKMBAKOT  Heobxogumoe
HaTAXXEHWEe NeHTHI.

K pame npukpenneHbl Kopnyca rugpoumnnHgpos 6. K Hum npwu-
COeAVHAIOT pamy TPMEMHOr0 KOHBeliepa BMecTe C 3arpebarowumu na-
namu, [MAPOUMNMHAPLI W3MEHAKT Yrof HakN0Ha K TOpPU3OHTY YyKa-
3aHHbIX Bbllle Y3/M0B NOrpysymMka. BepxHKO XONOCTyH0 BeTBb Tryce-
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Puc. 90. TyceHuuHblii xop norpysumka MCI

HWYHOW NeHTbl NOAAEpPXWBalOT KaTKM 8. Ha pame HaxoasaTcs [Be
CTOMKM 9, K KOTOPbIM MPUCOeAMHEH MPUEMHbIA KOHBeiep c 3arpebato-
WwMMn nanamyu. Ha Beayuiem Bajly MexaHuM3Ma MepeaBMKEHUs YcTa-
HOBMIEH NEHTOYHbIA Topmo3 10. K pamMe TyCeHWYHOro Xxoja MpuBapeH
KPOHWTeNH 15, Ha KOTOPbIA onupaeTcs MOBOPOTHbIA cTon 12 mpu no-
MOLLM OMOPHO-MOBOPOTHOrO YycTpoicTBa 14. Ha 3TomM cTone ycTaHOB-
NeH OTBanbHbIN KOHBeiiep. OH M3MeHSIET Yron Hak/ioHa K TFOPWU3OHTY
nocpeacTBOM CWIOBbIX TUAPOUMAMHAPOB 13, WTOKM KOTOPbLIX Mpu-
KpenneHbl K KOHBeiepy. BCl Harpysky OT CWIbl TSXXECTW MallWHbI
nepepatoT OMOPHbIe KaTKM 2.

MexaHun3M nepeaBvXeHus (puc. 91) cAyXuT and NepeMelleHuns
norpysyunmka Ha TrYyCEHWYHOM Xo4y crneaywolwmnm obpasom. IneKkTpo-
ABUraTenb 6 4yepe3 COeAMHUTENbHYID My(Ty 5 BpallaeT UWAUHAPUYE-
CKYyl0 3ybuaTylo nepefady 7 W MepByt KOHMYecKyt napy 8 gudde-
peHuynana 13. OH nepepaeT BpaweHuwe noayocam 4 uM 9, Ha KOTOPbIX
3aKpenneHbl Anckn 3 1M 10 C KOHCONbHbIMU ManbuamMu, BXOAAWMMU B
3alenneHne ¢ 3y6baAmMM BeaylMx 3Be3foyek 1 nM 12 TyCeHWYHbIX Tene-
Xek. [lo3ToMy AucKM BpauiatoT 3BE3[0YKM, MO HUM MNepekaTbiBaeTCA
ryCeHWYHas NeHTa W MOorpy3ynk nepegsuraeTcs.

Ha KaxAoi nonyocu YCTaHOB/MEHbl JIEHTOYHble Topmo3a 2 u 11
Ecnv OHM pasoMKHYTbl, TO MNOrpPy3ynK MepefBUraeTca MNPSIMONMHERHO.
Ecnn >xe oaMH M3 TOPMO30B 3aCTOMOPEH, TO MNepecTaeT BpallaTbCs
ero nonyocb, T. €. OflHA W3 TYCEHWYHbIX TefeXeK 3aTopMaXuBaeTcs.
BTopas Tenexka MpojonxaeT ABUraTbCsi, YTO NMPUBOAUT K pasBoOpoOTY
MaLLUHBI.

MimeroTCA NOrpy3ymKkn, y KOTOPbIX pefyKTop, 3aKnluatrouinii nepe-
fadvy 7, BbIMOMHEH MO TUMNY [BYXCKOPOCTHOW KOPOOGKM MepemMeHbl nepe-
pady. Torga nNepekNlOYEeHWEM  MOXHO cO3A4aTb  MOHMXKEHHYK  CKO-
pPOCTb NEPEABUXEHWS, Hampumep, Npy Tak Ha3bIBAEMOM TpaHCMOpPT-
HOM XOfle MaluuMHbl. BTopasi noBbllIeHHas CKOPOCTb Heobxoamma,
Korga norpysymMk CBOMM XOAOM BHEeAPSieTCs B Ky4yy T[py3a ANs €ro
3abopa.

MpuemHblii  KoHBeliep (puc. 92) — NEHTOYHbIA  C MPOPE3NHEHHOIA
nnockoin neHtoli. Ero pama cocToMT M3 [BYX MNPOAOMbHO PacMoON0XeH-
HbiIX WBennepoB 3. OHU CKpenneHbl MeXay coboli NUCTOBbIM MeTan-
nom, obpasywolwmnm xenob 5. Ha pame CMOHTMPOBaHbl Aetann U y3nb
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Puc. 91. KmHemaTmyeckass cxema Me-
XaHu3Ma rnepefBMXeHNA  Mnorpysyvumka
Mcr-100

Puc. 93. KnHematnuyeckana cxema npu-
Puc. 92. TlpuemHblil KOHBellep norpys- BOJa MpMWeMHOro  KOHBeliepa U 3arpe-
ymnka MCr-100 6arowmx nan norpysumka MCr-100
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Puc. 94. KnHemaTuyeckne CXeMbl MeXaHU3MOB OTBa/IbHOIO KOHBeilepa norpysuuka
ncr-100 ’



KOHBeiiepa, npuyem ux 6apabaHbl, pOMMKOONOPbI rPy30BOW BETBM B-
BMAE OAHOro MNpPAMOro ponuka 6 W BMHTOBOE HATAXHOE YCTPOWCTBO
BbINOSIHEHbI TaK, Kak 370 onucaHo B § 28. pueMHbIi KOHBeliep Hakno-
HEH K TFOPU3OHTY NOJ 3HA4YMTeNbHbIM YrAOM, W 4T06bl U36exaTb
06paTHOl CCbIMKW Tpy3a, K fleHTe 7 KPenaT YrofbHWKu 8. BHYTpM
Xenoba MNPOXOAWUT HWMXKHAA Hepabouas BeTBb NeHTbl 4. [na yBenuue-
HWS NPOM3BOAUTENLHOCTM MOrpy34yMKa K pame Mpu MOMOLM KOCbIHOK 2
KpenaT 6opta 1 M3 AMCTOBOro MeTansaa, KOTOpble yBEeNMUMBAKOT none-
peyHoe ceyeHve rpysa.

K HWXHeR 4yacTu LWBeNnepoB paMbl KOHBeliepa MpuBapeH LIMpo-
KU HOCOK W3 TOACTbIX JIMCTOB, Ha KOTOPOM CMOHTMPOBaHbl 3arpe-:
fatowme nanbl. OTUM HOCKOM CBOMM XOLOM MOrpy34uMK BHeApseTcs
B rpys. MNpuBoa Beayuwero 6apabaHa MpUMeMHOro KoHBeliepa U 3arpe-
faloWwmx nan ocyliecTeaseTca OT OLHOrO 3nekTpogsuratens (puc. 93) .
dnekTpoABuraTens 2 4epe3  TPEXCTYMeH4YaTblii KOHWYECKO-LUAWHAPU-
Yeckuii peaykTop 3 BpalwiaeT ABYCTOPOHHWIA BbIXOAHOW Ban, K OAHOMY
KOHLYY KOTOPOro npuUCOefMHeH TeneCKONMYecKuin KappaHHbli Ban 15.
Ban nocpeAcTBOM KOHWYECKOro pefykTtopa 16 ocywecTBAfeT MPMBOS
Begyliero 6apabaHa 1 npuemHOro KoHBeiepa; 3ToT 6apabaH 0fHO-
BPEMEHHO W HATSHXKHON. BWHTOBLIM HATSXXHbIM YCTPONCTBOM €ro MOX-
HO nepemelaTb BMecTe C PefYKTOPOM, HaTAruBas NeHTY KOHBeliepa,
4YTO MpUBENO K HEOOXOAMMOCTM MPUMEHUTHL TENECKOMUYECKUA KapaaH-
Hblli Ban. K [gpyromy KOHUY BbIXOAHOFO Bana TPeXCTYMeH4YaToro pe-
pyktopa MydToi 14 npefenbHOro MOMeHTa MPUCOEAWMHEH KapAaHHbINA
Ban 4, nepefatowunii BpaleHMe LWAUHAPUYeckon 13 nm KoHmyeckon 12
3yb6uyaTbim napam. MocnegHsas BpauwaeT guck 10 npaBoii 3arpebatouiei
nanbl 77. OT 37Ol KOHM4YeCKOW napbl eule OfHAa KOHM4YecKas LiecTep-
HA 9 BpawaeT Ban C KOHMYeCKoN nepefayein 8. OHa ocyuiecTBnseT
nNpuMBOA4 AMCKa 7 BTOPOI 3arpebatowei nanbl 6. Ha ykasaHHOM Bany
CcBOOOAHO Ha MOALIMMHMKAaX YCTaHOBAEH HanpaBAawwwmini 6apabaH 5
NPMEMHOro KoHBeliepa.

Mpu BpaweHWW AWCKOB flanbl NOOYepeAHO COBEpPLUAKOT MeTneob-
pasHble ABUXEHUA, 3arpebatoT rpys M3 Kyuum u NopaloT ero Ha npuem-
Hblli KoHBelep. [lpu 3arpe6aHuMM rpysa He MCKAHOYEHO, UTO KYCOK
MOXeT nonacTb MeXAY HOCKOM W Nnanoi, 3akiMHUB ee, YTO NpUBENO
6bl K MonomMKe 3y0ObeB nepefjay W CKpyuuBaHWO BanoB. [ns npepot-
BpalleHWa aBapuu YyCTaHOBMeHa My(Ta MpefenbHOr0o MOMEHTa, KOTO-
pas B TakoM cnyyae npobyKcoBbiBaeT W npeAoTBpaLiaeT MoOSOMKY
MexaHusma. Torga paboTaeT TOAbKO Bedylwumii 6apabaH NPUMEMHOro
KOHBelepa, a oOCTa/lbHas BeTBb KWHEMATU4YECKOW CXeMbl OCTaHaB/W-
BaeTcA.

OTBanbHbIA KOHBeep (cMm. puc. 89) BbIMOMHEH C XenobuyaToi
NEeHTON WM CMOHTMPOBAaH Ha paMe, COCTOAWEA W3 ABYX NPOAOSbHbIX
LUBENEPOB, CKPenneHHbIX Mexnay coboii cesazamu. Ero ronosHoi 6a-
pabaH sBnseTcs Hanpasnawlowmm. Ocb 6apabaHa cBsfizaHa C BUHTOBbIM
HaTSKHbIM YCTPOCTBOM. Tak Kak rpy3 C MNpMEMHOro KoHBelepa nmne-
pecbinaeTcs Ha OTBafbHbIA, TO BO M3bexaHue ero pasbpacbiBaHUA H3
CTOPOHbI M ANS HanpaBfeHUs NO CpefHE 4acTu fIeHTbl K pame npu-
BapeHa 3arpys3ovHas nofgkoBoo6pa3Has BOpOHKa. KOHCTpyKuuu Bepy-
wero u Hanpasnsawowero 6apabaHoB, MX yCcTaHOBKa Ha Bany v ocw,.
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POMMKU W PONKOOMOPbLI FPY30BOM 1 XONOCTOW BeTBE, a TakXe BWH-
TOBOE HAaTAXHOE YCTPOWCTBO BbINOMIHEHbI TakK, KakK 3TO OMWCAHO B
§ 28.

Mpusog Beaywero 6apabaHa 1 (puc. 94,a) ocyllecTBAseTCA 3NeK-
TpogBuratenemM 4 uepe3 [ABYXCTYMeHYaTblli LUAWHAPUYECKWNIA peayk-
TOp 3 1 UenHylo nepegavy 2.

OTBaNbHbLIA KOHBeliep yCTaHOBAEH Ha MOBOPOTHOM CTOJie, KOTOPbI
BMecTe C KOHBei/iepoM BpaLLaeTCcs Ha OMOPHO-MOBOPOTHOM YCTPOICTBE
B 06e CTOpOHbI Ha 70° 6narojapsa MexaHw3My noBopoTa C ruApaBnu-
yeckum npueogom (puc. 94,6). MexaHu3m cocTtouT U3 6noka 3, KOTO-
pbli MpMKpensjeH K MOBOPOTHOMY cTony 1. Ero noBOpoT HampaBfserT,
T. €. MPenATCTBYeT CMELLEHWNIO Ha CTOPOHY, BEPTUKaNbHbIA LWThIpb 2,
HasbiBaemblil uandoii. Ha oboge 6/70ka B Toukax A u B 3akpenseHsl
KOHLblI KaHaToB 5 M 9. OHM ormbawT Hanpaenswuwme 610kn 4 n 10
CToNa, a Takxe 610KM 6 M 8 WTOKOB rugpounnuHapa 7. BTopble KOH-
bl KaHaTOB 3aKpenfieHbl Ha KPOHLITE/iHE XOAO0BOW 4acTM B TOYKax
Burl.

XWAKOCTb HarHeTawwT B FMAPOLUAUHAP TaK, YTO OAMH LITOK BTA-
rMBaeTcs, a BTOPOI BbIABUTIaeTCA Ha TaKyl >Xe BeMUYMHY. ITO Bbi3bl-
BaeT MepekaTbiBaHWe KaHATOB MO 670KaM W MOBOPOT CTOMa BMECTE C
OTBa/ibHbIM KOHBEWEpPOM B Ty WAW WHYK CTOPOHY.

MnapaBnnyeckas cuctema norpysumka  (puc. 95) obecneymBaeT
HaK/MOH NPWEMHOr0 W OTBaJbHOTO KOHBEWEPOB K TOPU3OHTY, MOBOPOT
OTBafbHOrO KOHBeliepa WM ynpasfeHWe 060MMM TOPMO3aMu MOMyOCelt
MexaHu3mMa nepeaBXEeHUA ANA MNOMHOIO0 3aTOPMaXUMBaHUA MallUHbI
unu ansa ee passoporta. Hacoc 32 3acacbiBaeT pabouyto XUAKOCTb MO
Tpy6onposogy 33 HU3KOro gasneHus u3 macno6noka 5. XuAKocTb Mo
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Puc. 95. ruapasnuueckass CUCTEMa MOrpy3yMKa MCr-100
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Tpy6onpoBoay 31 BbICOKOrO AaBneHWUs 3anonHAeT BCO cucTemy. Korpga
He TpebyeTcs BbINOMHEHWUS HUKaKMX pabouymx omnepauunin, To XWAKOCTb
no wnaHram 35 1 38 BO3BpallaeTca B macnobak.

Ona nocTynneHms >KWAKOCTW B UWAWHAPbLI CAYXAT YCTPONCTBA,
Ha3biBaemble 30/10THUKaMKU. OHWM ynpaBAATCA AUCTAHLWUOHHO. 30M10T-
HUKN C 3N1eKTPOMarHUTHbIM ynpaBfeHUWeM MpeacTaBAsalOT coboi fe-
Tanb, KOTOpas, B HEWTpasbHOM MONOXEHUU yAepXMWBaeMas Npyxu-
HOM, 'MepeKpbIBaeT OTBEPCTUA B KOpNyce W W30MUPYET HarHeTaTeslbHbIN
Tpy60onpoBog OT OCTa/lbHOW CUCTEMBI.

B kopnyce umetoTcs KaTywku. MNMpu nojaye TOKa B OAHY W3 HUX
30/10THUK BTATMBaeTCA B Hee NOj AeACTBMEM 3/1eKTPOMarHUTHOro no-
Nna, W TOrja XWAKOCTb HarHetaeTca nof [JaBneHWeM B LWUAWHAP, a
BbITECHSAEMAs M3 Hero, NpPoOMas 30/I0THWMK, MOCTYNaeT B CAWBHOW Tpy-
6onpoBod. [Mpu OTKPbITUM  3010THMKA 18 XMAKOCTb NOA AaBNEeHWEM
nget no Tpybonposoay 31, NMPOXOAUT KPecTOBMHY 34, 3anofiHseT Tpy-
6onpoBoabl 28, 27, 06TeKaeT 30/1I0THWK M MO wWwnaHram 22 n 20 HarHe-
Taetcd B rugpounnavHapsel 19 m 21 nM3MeHeHUA yrna HaknoHa Mpuem-
HOro KOHBelepa. BbiTecHaeMass M3 LWAWHLPOB >KWMAKOCTb MPOXOAWT
TOT XXe 30/1I0THMK, MOCTynaeT B WAaHr 17, B CAMBHOW 06wWwnin Tpy6O-
nposog 8 u no maructpanu 4 BnvmBaeTcsa B Macnob6ak. 3010THUK 36
M3 KPecTOBWHbI HampaBAseT >XWAKOCTb Mo Tpybonposogam 37 n 2 B
umnuHapel 1 A 3 nmogbema OTBafbHOrO KOHBe#epa. [lpu onyckaHuu
3TOr0 KOHBeilepa XWAKOCTb MO TeM e Tpy6onposBogam u wnaHry 38
BO3BpallaeTcs B macnobak.

[Ans noBopoTa O0TBanbHOIO KOHBeliepa [A0MXKeH cpaboTaTb 30/0T-
HuK 10. Torga >XWAKOCTb B HEro HarHetaetcs no Tpy6onposoay 30 u B
3aBMCMMOCTU OT TOrO, B KAaKyl CTOPOHY [AO/DKEH MOBEPHYTbCA KOH-
Beliep, MAET MO LW/AaHry 6 mam 9 B UMAMHAP 7 C ABYCTOPOHHMM LWITO-
KOM. B 3ToM cniyyae OofMH M3 yKasaHHbIX LWIaHTOB SBAAETCS HarHe-
TaTeNbHbIM, @ BTOPOWA — BO3BpPaTHbIM. 10 OAHOMY W3 HWUX XWUAKOCTb
NpoOXoAuT 30/10THUK, Mo Tpy6onpoBoay 11 BnuBaeTcs B 06WMIA CAuB-
HO Tpyb6onpoBOA M MOCTynaeT B macnobax.

UunmHapsl 12 1 26 ynpaBastoT TOPMO3aMu MNONYOCel TyCEHUYHbIX
Tenexek. UTobbl OHM cpaboTanMm COBMECTHO (CTOMOpeHMe norpysyu-
Ka) WMAnM oauH n3 HMX (MOBOPOT MOrpysymka), CAy>XaT 3010THUKK 24
n 13. Torga XUAKOCTb NOA AaB/ieHWEM MocTynaeT B Tpybonposoabl 29
n 25, NPOXOANT 30/I0THUKN W Hanpasnsetca no wnaHram 14 mn 23 B
rmgpounnvHgpel 12 n 26 Topmo30oB. BbiTecHsemas w3 UWINHAPOB
XWAKOCTb MO wnaHram 23, 15 un 16 upget B 06OWWIA cnuBHON Tpy6oO-
npoBsoj 8 v Bo3BpaliaeTcd B Macnobak.

N3 anekTpocxemsbl (puc. 96,a) norpysumka MCIr-100 BMAgHO, 4TO B
ero 3/eKTpoobopyAOBaHME BXOAAT 4eTblpe aCUHXPOHHbLIX 3/1EKTPOABM-
ratensi ¢ KOPOTKO3aMKHYTbIM POTOPOM, TPWU U3 HUX—[BUTaTeNn Haco-
ca {Ml), orBanbHoro (M2) wu npuemHoro (M3) KOHBeliepoB — Hepe-
BEpPCUBHbIE, a ABuratenb M4 mexaHusma nepeaBMKEHUS — peBepCcuB-
Hblli. [ BMraTtenn MonyvalT nuTaHue HanpsxeHunem 380 B ot cwuno-
BOM Lenn MOoCpefCcTBOM YeTbIPeXXXW/bHOTO Kabend, a uenu ynpa.fe-
HMS U OCBELLEHUS MMTalTCA Yepe3 MOHMKawwWuie TpaHchopmatop Tp
HanpsbkeHunem 36 B. BknAwoueHMe 1 BbIK/IOYEHME ABUraTenel ocylie-
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CTBAAKOTCA MArHUTHbLIMW MNYyCKaTeNsgMWU, PacrnosioXeHHbIMA B Cheuu-
anbHOM WKady Ha MalunHe.

KHonouHbiii noct (puc. 96,6) ycTaHOBAEH Ha BbIHOCHOM LWTaTW-
. __.peHore B ygo6Hom fAna onepaTopa MecTe W COefMHEH C MOrpys-
YNKOM MHOTFOXUNbHbIM Kabenem. KHOMOYHbIA MOCT B COYETAHUU CO
WITAaTUBOM COCTaBMAeT MynbT YyMpaBneHUs.

Myck psuratens M4 Bneped, Hasaf W OCTAHOBKY  BbIMOMHAKOT
kHonkamu B, «Cton» wu TMH (cm. puc. 96,9) B uUenax KaTyllek Mmar-
HUTHbIX nyckaTenein K4 n K.

BknoyeHne u BbIKAKOYEHUe ABurateneid M3 m M2 KOHBeliepoB
OCYLLECTBAAIOTCA COOTBETCTBYIOLWMUMMU MYCKOBbIMU U OCTAHOBOYHOIA
KHOMKaMu B Uenax KaTtywek K3 u ¥2, Ho npu Mycke 3TUX KOHBeWepoB
B CXeMe MpefycMOTpeHa 3neKTpuyeckas ONOKUPOBKA 3aMblKaKOWUMU
KOHTakTamy K2, He pgonyckawlias Nyck MNPUeMHOro KOHBeilepa paHb-
Wwe, yem OyfeT nNylleH OTBa/bHblli. OTO MCKAKOYaeT 3aBan [Py3oMm
nocnegHero.

B anekTpoob6opypoBaHue norpysuumka [1CI BXOAAT TakXe 3fnek-
TPOMarHuTHbIe 30/10THUKKU (OM3) ¢ KaTywkamu, MNOLK/IHOYEHUEM KO-
TOPbIX OCYLECTBAAIOT pasnnMyHble paboyne [ABUXEHUA MawuHbl. Cne-
OyeT OTMEeTUTb, UYTO NPU ABWKEHUAX OMYCKaHWUA MPUEMHOTO U OTBaSib-
HOFO0 KOHBEiEpPOB HACOC He BK/OYAeTCH, MOCKO/AbKY OHM MNpOUCXOAAT
nog [JeicTBreM COGCTBEHHOW CW/bl TAXECTU KOHBEepOoB.

Ha pwuc. 96,6 nokasaHa MpuUHUMNMANbHAA CXema 3/1eKTPOMarHuT-
HOro 30N10THMKa. [N OCYLWECTBJeHUs, Hanpumep, MosopoTa MOrpys-
YyMKa BfIeBO WM BMpaBO Heo6X0AUMO nofaTb MUTaHMe Ha COOTBETCT-
BYWOLWY KaTywky 19M wam 29M. Torga nof BO3AeCTBMEM 3/1EKTPO-
MarHMTHOro nons, C03[aBaeMoro OfHON M3 KaTyllek, LWTOK 4 30M10T-
HUKa BTArMBaeTCA B Hee, a CaM 30/I0THUK MepemMeLLaeTca BJIEBO WU
BNpaBO OTHOCWUTENbHO Kopnyca 2 W OTKpbiBaeT AOCTyn paboueli Xupg-
KOCTW COOTBETCTBEHHO B LUTOKOBYH WM MOPLUHEBYIO MOMNOCTb FMAPO-
umnuugpa 5. Tpy 3TOM ero nopleHb MepemellaeTcd KW LWITOKOM /
BO34eiicTBYeT Ha Topmo3. B pe3ynbTaTe [BUXeHWe neBOW WAu npa-
BOM ryCeHMYHOI Tenexkwu OypeT 3acTomopeHo. Korga nutaHve KaTyll-
KW 3neKTpoMarHuTa OTK/lo4yaeTcs, 30/0THUK BO3BpallaeTCs B HEMAT-
panbHOE MOMOXeHWe MoA [LelCTBMEM MPYXWHbI 3.

3aWunTy 3nekTpoaBuraTenein M LUenu ynpasneHUs OT TOKOB KOpPOT-
KOro 3aMblKaHWS OCYLLECTBAAIOT MNpefoXpaHUTenu, a OT Meperpyskun —
Tennosble pene. Mpun HEOBXOAUMOCTU aBapuiiHOE OTK/OYEHME MOrpys-
YyMKa BbIMOMHAT KHOMKOM AC. B uensx OCBeleHUs NocfnefoBaTeslbHO
namnam Qap, paccUMTaHHbIX Ha HanpsxeHue 12 B, NOAKMOYEeHbl A0-
6aBoyHble pesucTopbl 14C un 2A4C.

KHONKM nycka OTHOCATCA K MexaHu3maM ABWXeHuA: /[, 2 — nofAb-
eMa M OMnyCKaHWa MpUEeMHOro KOHBeiepa; 3, 4 — MNOBOPOTA MPUEMHO-
ro KoHBeliepa BMpaBO W BfeBO; 5,6 — MOBOPOTa OTBAJbHOIO KOHBEN-
epa BNpaBo W BneBo; 7,8 — nofbemMa W OMyCKaHWS OTBaSbHOI0 KOH-
Beliepa.

Mepen HavyaioM paboTbl [OKEpP-MEXaHW3aTop  [OMKEH OCMOTpeTb
MaluHy, obpawas BHMMaHWe Ha FEPMETUYHOCTb FMAPaBNYECKON Cu-
cTembl. lMocne nojaym MaluHbl Yepe3 MK B TPHOM Cyf[Ha OHa CBOUM
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X040M ycCTaHaBAMBaeTCA Takum o06pa3om, 4To6bl 3abopHOE YCTpOW-
CTBO ObIJI0 HampaBAeHO K OTBany rpy3a, a OTBa/ibHbliA KOHBelep —
K NpOCBETY /toKa.

Mpuctynas K paboTe, [OKep-MexaHM3aToOp AOMXKEH YKPbITbCA MNOA
nany6oi, 4To6bl He OKaszaTbCA B 30He ABMXKeHUA rpeiiepa. HaumHas
pabotaTtb, 3abopHOe YCTpPOWCTBO MOCTEMEHHO BBOAAT B OTBan rpysa
MEeXaHW3MOM MepefBMXKEHNA NOrpy3ynKa, BK/IOYEHHbIM Ha pabouyto
CKOpOCTb. [pu 3TOM Heob6XOAUMO CnefuTb 3a Tem, 4TO6bI rpy3 nos-
HOCTbIO 3axBaTblBancsd 3arpebalwumum fanamum  norpysumka. Ecnm
OKaXKeTcs, 4To rpysa noctynaeT 60Mblle, YemM MOryT 3axBaTWTb nanbl,
TO MPWEMHbIA HOCOK CfeayeT HEMHOrO BbIBECTM M3 OTBana nepeaBu-
XeHMeM MalluHbl B CTOPOHY npocBeTa /oka. Heob6xoaumo Takxe
MOCTOAHHO C/AefWTb 3a MONOXKeHMeM Kabens, uTo6bl MOrpysynK He
Haexan Ha HEero TYCEHUYHbIMW Lensamu.

Mpun TO-1 norpys3yMK OuYMLLAOT OT NbIAU W TPA3U, CMasbiBaldT B
COOTBETCTBMM C KapTOil CMa3Ku, MNPOBEPSAOT COCTOAHWE Pe3bBOBbIX
COEfMHEHWIA, TOPMO30B.

Mpu TO-2 uepe3 150—200 4 paboTbl, HO He pexe 4YeM 4epe3 Me-
csl, Kpome paboT, npeaycMoTpeHHbIx TO-1, fgonuBardT Macno B pe-
OYKTOpbl U paboyyro XUAKOCTb B TUAPOCUCTEMY .MPU  OMYLLEHHOM
HOCKe MPUeMHOro KoHBeliepa. pn HeO6XOLMMOCTM PerynupyloT HaTa-
XXEeHWe TYCEHWYHbIX Lenei.

Mvgpasnuyeckas cuctema norpysunkos Ttuna MCIE TpebyeT gonon-
HUTEe/bHBIX PaboT Mo 06CAYXMBaHUIO, HANpuMep MNOMAHON 3aMeHbl pa-
6oueil XMAKOCTU B CUCTEME He pexe 4Yem ABa pasa B rog. Ans cnvea
0TpaboTaHHOW XWAKOCTW BbIBUHYMBAIOT fABe MPO6GKM B AHUWE Kap-
Tepa peayKTopa XO0[OBO 4acTu, HO MpeaBapuTenbHO 3—4 pasa noj-
HUMaKT M OMYCKalOT MPUEMHbIA U OTBaNbHbIA KOHBENEpPbl C Tem, YTOObI
BCE 0CafKW 0Ka3asucb BO B3BELIEHHOM COCTOSHUMW.

Mpn nonajgaHunM BO3fdyXa B TUAPABAWYECKYHD CUCTEMY MOAbLEM
MPMEMHOr0 U OTBanbHOr0 KOHBeepoB, a TakKXe MOBOPOT MOC/AeLHEro
NPoOMCXoAAT pbiBKaMu. UT0o6bl  yAanuTb BO3AYX, Hafo OTBUHTUTL
CNYCKHble NPO6KW B LMAUHAPAX W MPOU3BOAWUTL [LBUXEHUA MofbeMa-
OMycKaHus NPWEMHOr0 U OTBAaJbHOIO KOHBeepoB, a TakXe MoBOPOT
OTBa/bHOTO KOHBeiepa A0 Tex Mop, MOKa 4Yepe3 OTBEPCTUS He BblidgeT
BeCcb BO3fyX. Torga paboyas >KMAKOCTb MNOWAET MOMHON cTpyein 6e3
neHbl. 3aTeM npo6ky Heo6XOAUMO MOCTaBUTbL Ha MECTO, A0NUTb pabo-
Yyl XWAKOCTb B KapTep pejykropa A0 OTMETKM Ha Lyne, YCTaHOB-
NEHHOM B canyHe, W NPOBEPUTbL, He NPo6MBaeT N Macno 4vepes3 npo-
Knagky npo6ok npu ycTaHOBKe KOHBEWEpOB B MpefesibHble MOM0XEHUS.

LUTokn noplHeli npy BbIXOAe U3 LUWAMHAPOB BCErfa AO/MKHbI ObiTb
MOKPbITbI TOHKUM cfnoem macna. Ecnum oHu 6ygyT cyxumu, TO ynaoT-
HUTeNbHble KOMbLa LUWAMHAPOB W3HaWMBAOTCA  60/1ee WUHTEHCUBHO.
Mpu un3HOCe KoJfel, Heob6XO4MMO PerynupoBatb 3aTHXKY CallbHUKOBbIX
YNAOTHEHWA LUAWHAPOB. B ruapaBnmMyeckoin cucteme norpysymka pe-
rynupytot paboyee pasneHme fo 61 krc/cm® ¢ MOMOLbIO NpesoxpaHu-
TeNbHOr0 KflanaHa, YCTaHOB/NEHHOr0 Ha 30/10THUKOBON MNaHenw.

Bce paboTbl Mo 06CAY>XWBaHUID TUMAPABINYECKON CUCTEMbI LOAXKHbI
BbIMO/IHATL BbICOKOKBANMMULMPOBaHHbIE CNeLMannucTbl bGpuragbl Tex-
HUYECKOro 06CyXnBaHUA.
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K peMOHTHbIM pa6oTaM, OTAMYHLIM OT PACCMOTPEHHbIX MPU OMU-
CaHUM MpefbliaylMX Neperpy3ouHbiX MalluH, OTHOCMTCA 3aMeHa callb-
HWUKOBbIX YMNOTHEHWUI, OTAENbHbIX TPAKOB FYCEHUYHbIX Lene.

§ 31. BATOHHbIE MALWWHbLI TUNA MBC

MawwuHbl Tuna MBC, u B 4acTHOCTM paccmaTpuBaemas MOAENb
MBC-3M, npegHasHayeHbl 418 BbITPY3KU W3 KPbITbIX Xene3HOLOPOoX--
HbIX BaroHOB C/EXMBaKLWMNUXCA TPy30B (MOBapeHHOM Cconu, XWMUKa-
TOB). Ee MOXHO WCNONb30BaTb M B CKNAACKUX MOMELLEHUAX.

MawwnHa MBC-3M. TexHW4YecKune XapakKTEPUCTUKU MalUWHbI:

Mpow3BoguTenbHoCcTb, T/4. . . . . . . . . . . . . . . . 80
®poHT paboTbl, MM. . . . .. . . . . . . . . . . . 1600
CKkopocCcTb Uenn 3nesartopa, M/c ... . . . . . . . . . . 08
YacToTa BpaweHWs LWHEKOB pywuTensa W nogrpebdarowumx,

06/MnH 92
CKOpOCTb JIEHTbl OTrPy304HOrO K0H3e|7|epa npu LWWPUHE NeHTbI

500 mm, m/c. . . . Lo L ... L2,
CkopocTb nepe,qBVl)KeHMﬂ M/MI/IH . . . . . . 5
BbicoTa nogbema 3anesaTtopa, MM 120
Fabapwur, MM 5100x1775X1950
[laBneHne Ha non, Krc/cwm’ 0,74
Macca, kr. . . . . R 3200

MawuHa (puc. 97) COCTOMT W3 XOA0BOI YacTu 6 B BWAE TYCEHMY-
HbIX TefeXeK C WHAMBMUAYaNbHbIM MNPUBOAOM Kaxaoi. [lo dpoHTy
MallWMHbl HaxoguTcA 3abopHOe YCTPOWCTBO C BEPTMKaNbHbIMW LUHEKa-
MU-pYLINTENAMU 2, a B CpefHeil 4yacTu — KOBLUOBbIA 3aneBatop 1 ¢
nogrpe6aowmmy wHekamn 3. OAWH M3 HUX WUMEET MPaBOCTOPOHHIOL,
a [pyroi — neBOCTOPOHHIOK cnupanb (BWHT). LLIHeKkM c oaHOW cTo-
POHbI OrpaxzeHbl noarpebawwmmMy WwWutamn 4. SneBatop C pyLliuTe-
NAMU MOXET NOAHMMATLCA U OMYCKaTbCA C  MOMOLWbLIO  BUHTOBOIO
NMOABEMHOrO MexaHuW3ma 5, KOTOpbli MMeeT KaK 31eKTPUYecKMil, Tak
M py4YyHol npuBofj. Ha pame ryCEHUWYHOro X04a pasmelleH OTrpy304Hblli
NEeHTOYHbI KOHBeep 7, KOTOPbIA MOXeT noBopaymBatbcsa Ha 90° B
06€e CTOPOHbI OT MPOAONLHOW OCU MalUMHbl. B KOMNAeKT MaluHbl BXO-
OUT MPUUENHO NEHTOYHbIA  KOHBENep-yAInHUTENb 8, CMOHTMPOBaH-
Hbli Ha 4YeTbIPEXKONIeCHOW Tenexke. Ero nofgcraBnsioT noj OTrpy3ou-
HbIA KOHBelep.

3J'IeKTp03HepFI/IFI nogsoanTCA rmoknum Kabenew; ynpasnagawT Ma-
LLIMHOM ANCTaHLUMOHHO. KOHBGVIEp-y,ﬂ,ﬂMHMTEﬂb nony4yaet nutaHune OT
MallWHbI MocpeacTesoM Kabena co wWTencenbHbIM pasbLemMom.

S
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Punc. 97. BaroHHasa mawunHa MBC-3M
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B KOMNNEKT  BXOAUT - No-

rden [ l|afKa C NeHTOYHLIM KOHBeliepom
‘ -+ MoA Heil, KOTOPYI WCMOMb3YIOT

q T AN BBOJA  MalUMHbl B BaroHbl
8 s CIRE Ha 6e3paMnoBbIX CKiajax.

Pab6oTaeT MaluHa cnegyto-
MM ob6bpasom. MalunMHy ¢ nog-
HATbIM 371€BaTOPOM W LUHEKaAMMU
BBOAAT B [ABEPHOI MPOeM BaroHa
M onyckawT ux. lMpn BpalieHUK
WHEKN-PYLUUTENN  Pa3pbIXAatoT
rpys, nogrpebatouime WHeKN ne-
peMeLalT ero K -CpeAHei yacTu
MalWHbl. py3 3ayepnbiBardT
KOBLUM 371eBaTopa, TpaHCMopTu-
PYIOT €r0 1 BbICbINAOT Ha OTrpy-

Puc. 98. KuHemaTuuyeckas cxema npu- 30YHbI KOHBeIzep, C HEero — Ha
Boja 3neeatopa W nogrpebarwwmx wWHe- KOHBEﬁep-yAﬂMHMTeﬂb n pa-
kos norpysunkos MBC-3M Nlee — COFNAacHo  TexHOoNoruye-

CKOW CXeme neperpysku.

PywuTens MawwuHbl BbINOJAHEH W3 CEMW BePTUKaNbHbIX LUHEKOB,
CMOHTMPOBAHHbIX Ha pame 3neBaTopa. LLIHEK COCTOMT M3 MyCTOTENOro
Bana, Ha KOTOPbIA MO cCNWpannM HaBUTa NeHTa W3 NUCTOBOrO MeTanfa.
Mpu pab6oTe MallWMHbl BCE LIHEKM BpallalTCA, a Pexyline KPpOMKK
cnupanu pbIXAsT Tpys3, KOTOpbIA 06pywimBaeTca. Bce ycunus Bocnpu-
HUMAET BEPXHWIA Yy3en, COCTOAWMWIA W3 paguanbHOro M YMOPHOro LWa-
PUKOMOALWMNHAKOB, Ha KOTOPbIX W BpaulaeTcs Ban LIHeKa.

dneBaTop C nogrpebalWummn LIHeKamMn npeAcTaBnseT coboit eau-
HbIA y3eNl, KUHEMaTWYeCKU CBf3aHHbIA Cc pywwuTtenem  (puc. 98).
O6wmnii anekTpoaBuratens 12 NOCPeCTBOM COEAWHUTENBHOW MY Tl
/I nepepaeT BpalweHue ABYXCTyneH4YaToOMy pefyktopy 10 ¢ UuwmauH-
ApVYecKMMKn 3y6uaTbiMy Mepegavyamu. Ha ero BbIXOAHOM Bany YycTa-
HOB/MEHbl 3BE3J04KM 9, KOTOpble 4epe3 nnacTuH4yaTble Uenu 8 Bpa-
warT -Begywmin Ban 15 aneBatopa. Ha 3Tom Bany HaxogaTcs 3Be3-
fouku 7 n 13 aneBaTopa, KOTOpble COO6OWAKT ABMXKEHME NNacTUHYa-
TbIM LEMNAM 6 C NPUKPENSeHHbIMW K HUM KOBLIaMW W nepefaroT Bpa-
leHne BefOMOMY Bany 2 3fneeatopa W -noarpebalwowym LWHekam /.
O[HOBPEMEHHO BeAyLWMiA Ban 3feBaTopa MOCPeACTBOM 3Be3foyek 14
yepe3 uenu 16 coobuiaeT BpalleHne Bany 17, KOHM4YecKoi nape 5 u
npuBOAHOM LWecTepHe 18. OHa 6Gnarogaps MapasuTHbIM LLECTEPHAM
19 Bpawaet Bce 3y6uaTble Koneca 4 M LWHEKU-pywunTenn 3 B OAHY
CTOPOHY.

Beaywmii 1 BeAOMbIA Banbl 3/eBaToOpa OMMPalTCA Ha MNOALWWUMHU-
KW KadyeHuMa u BpawatoTca. Kopnyc Befyuwiero Bafa 60nTamMu XXeCTKO
CKpenjeH ¢ pamoil 3neeaTopa. Kopnyc Befjomoro Bajna MNOMELLEH B
HanpaBnstoLlMe, B HUX >KE YNUPAKTCA BUHTbl HATSXHOrO YCTPOWCTBA.
Mpu BbITATMBAHWK LeMNeil aneBaTopa BpalleHWEM BMHTOB NepeMellarT
Kopnyca BMecTe C BeAOMbIM BafiOM B HanpaBfAfalOWMX, 4Yem [OCTU-
raeTcs Heob6X0AMMOE HaTAXEHWe Lene.
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MexaHn3M nogbeMa (OMyckaHWs) 3neBaTopa COCTOUT M3 3/IEKTPO-
ABUraTens, KOTOpPbI MpUKpenneH K Kopnycy pegykTtopa. Mpu BKAtO-
UeHMM MexaHW3Ma KoHuueckas 3y6uatas nepefadya BpallaeT BUHT.
Boonb Hero nepemelyaeTcs raiika ¢ TpaBepcoi W LWITOKamu, KOTOpble
W OCYWECTBAAIOT MOALEM pambl 37eBaTopa. JTy OMepauuio MOXHO
BbIMO/IHATL BPYYHYK BpalleHUEM PYKOSATKM — ee Bal C KOHMYECKOIA
LIeCTepHel 3acTaBUT nepeABuUraTbcsa ramky.

XopoBas 4yacTb BbIMO/IHEHA FyCeHI/I‘-IHOI\/’I, COCTOFILLI.GVI n3 HpaBOVI n
NEBOW Tenexex. Kaxpaa Tenexka nmeer pamMy, Nno KoOHUaM KOTOpOVI
HaxogAaTca npueoAHasA 3Be€3f04YKa WM HanpabBndwuiee Ko/eco. Nx oru-
baet 3aMKHYTaAd TYyCeHW4YHaa JN1IeHTa — nnaCcTuH4YaTtaa Uenb, 3BEHbA
KOTOpOI7I BbIMOJ/IHEHbI 3a04HO C balwMakamu. Harpy3Ky Ha HWXHIOH
BETBb JIEHTbI MepenarT OMNOPHbIE KaTKW, CBO60,CI,HO Bpauwarwoumneca Ha
nogwnnHUKax Ha Hel'l0,ﬂ,BVI)KHOI7I ocu. Ocnm CKpenneHbl C paM0|7| Te-
NeXKN. Ona HaTsaXKeHUs NeHTbl MMeeTcH NPY>XUHHO-BMHTOBOE HaTAX-
Hoe yCTpOI7ICTBO. Ecnn HanpaBndwuiee KoO/eCo HanpaBdeT OBUXEHUNE
FyCGHVI'-IHOI7I NIEHTbI N NMPenATCTBYeT €e CXoAay Ha CTOPOHY, TO MnpuBOA-
Had 3Be3404YKa CO3[aeT [ABUXEHWUE JIEHTbI. |_|03TOMy 3B€3004KN 06eunx
TEeNeXeK BXOAAT B MeEXaHU3M MNepeaBMmXeHna MallWHbl.

KnHemaTuyecku 3ToT MexaHusm (puc. 99) ANA Kaxfoin ryceHuu-
HOM TEeNeXKU COCTOMT W3 OTAENbHOro (aHLEBOr0  37eKTpOABUraTe-
ns 1, KOTOpbIA cBsi3aH C pefyKTopom 3. PefyKTOp COCTOUT K3 ABYX
nap 2 n 10 uMNMHAPUYECKMX 3y6uaTbIX KOMEc, KOTOpble MOCPesCTBOM
KOHWYecKOl nepefaun 6 BpaliatoT NPUBOAHYIO 3BE3[04YKY 8 TryCceHuu-
HOM neHTbl 7. OT nepBOi UMAMHAPUYECKOW napbl paGoTalT 3y6ua-
Thble LUECTEPHM 9, OCYLLECTBASAKOLME CMa3Ky pefyKTopa.

Mepegayun 060MX peayKTOPOB MPaBOi W NEBOW TyCeHWUHbIX Tene-
XEeK 3aK/oyeHbl B 06wWem kopryce. B cnyuvae npekpalieHus nogayu
3N1eKTPO3HEPTUN MALUMHY MOXHO BbIBECTM, HanNpumep, U3 Xenes3Ho-
[OPOXHOTr0 BaroHa BpYyYHY. [i8 3TOro Ha KBafpaTHYH T[OMI0BKY 5
MPOMEXYTOYHOr0 BaNa 4 peaykropa KaXAOW TYCEHUYHOW Tenexku
HafeBalT PYKOATKY, BpalleHWEM KOTOPOIM OCYLEeCTBAAT MPUBOL Me-
XaHu3Ma nepeaBuKEHNS.

JTeHTOYHbI OTrpy304HbIA KOHBeep (cMm. puc. 97) cocTouT M3 pa-
Mbl, Ha KOTOPO yCTAHOBMEHbl MPMBOLHOW W HanpasBafwowWwuini 6a-
pabaHbl. Wx ormbaer KOHBei-
epHaa fneHTa. [na ee HaTaxe-
HUA C OCblo HanpasnfawLero 6a-
pabaHa CBf3aHO BWHTOBOE HaTA-
XKHOe ycTpoiicTBO. JleHTY nog-
JepXuBarlT ponivkoonopbl. Mpu-
BOAHON 6GapabaH BbIMONHEH B
BUAe  anektpobapabaHa, T. e.
BHYTPM €ro rOMeLLeHbl 3Nek-
TpoABuraTenb U pegyktop. XBoc-
TOBas 4yacTb pambl LUAPHUPHO
yCTaHOB/IeHa Ha TpaBepce, KOTO-
pag npuBapeHa K BeEPTUKanbHO- Puc. 99. KuHemaTuyeckasa cxema mexa-

My Baﬂy Ban I'IpOXO,CI.VIT Llepe3 HMI/I?éN(I:a_SMI'IEpe,D,BM)KEHVIH norpyal—lmfa

169



0 ' A

* 7

Puc. 100. Mnowaaka c NEHTOYHBIM KOHBeliepom norpysunka MBC-3M

KOpnyc peayKTOpOB MeXaHW3Ma MepefABMKEHMS, W BMeCTe C KOHBeile-
pOM ero MoBOpPayMBalOT BPYYHYH Ha MogwunHukax. [ofoBHas 4acTb
KOHBeliepa NOAAEpPXUBaeTCA TArON, MNPUCOEAMHEHHON K CTaHUHe Ma-
WMNHBbI.

KoHBeilep-yAnuHUTENb MO KOHCTPYKLUMM TaKOW >XXe, Kak u OTrpy-
304HbI/A, HO CMOHTMpPOBAH Ha pamMe, KOTOopas OMMPaeTcA Ha 4eTbipe
Kofieca, B CU/Ty Yero ero MOXHo nepegsurars.

MepeHocHasa nnowagka C JIeHTOYHbIM KOHBeliepom (puc. 100)
npegcraBnseT cobOi MeTanNOKOHCTPYKLUWIO 2, CBApeHHYK u3 Tpy6 u
3alWNTY0 AepeBSAHHbIM HacTuioM. [MoA Hel CMOHTWMPOBAH JEHTOYHbINA
KOHBeliep 1, KOTOPbIA MO KOHCTPYKUWMW He OTNM4YaeTcs OT Mnpeablay-

L KMX.
MawmnHa MBC-4. Pywutens MalWHbI COCTOMUT W3 YeTbipex LiHe-

KOB.. PedyKTop MexaHuW3mMa MepefBUKeHUs CHaGXeH [UCKOBbIM pa-
30MKHYTbIM LEHTPOGEXHbIM TOpMO3oM. OH CAyXWT ANS npefoTBpa-
WeHWs oTKaTa MallMHbl OT WTabens rpysa npyu OTK/HOUEHWUM 3NIEKTPO-
ABUraTeneil MexaHusma nepeaBuXeHUs.  Topmo3 MpaBoOro W /IEBOTO
PeAyKTOPOB MOXHO PacTOPMO3WTb BPYYHYIO C MOMOLLbIO PYKOSATOK.
ATy onepauuio BbIMOMHAKT Nepej Hayanom pa6oTbl MalWHbI.

Ha Befyuiem Bany 3neBaTopa HaxoguTCs MeXaHU3M B Buge 3y6-
yaToil My(Tbl ANS OTKAOYEHUs pywwutens. OH MO3BONSET MpuU Heoo-
X0AMMOCTU paboTaTb MalUMHE C OCTAHOB/IEHHbIMW LUHEKAMU-PYLUMTE-
namu. Ha BepTMKasbHOM  Bajly MOBOPOTHOrO  YCTPOWCTBA OTrpy3ou-
HOrO KOHBeiiepa WMeeTcsi [ABYXKOMOAOUHbLIA  TOPMO3 C MPYXWHHbLIM
3aMblKaHMEM KONI040K. OH CTOMOPWUT KOHBEKiep OT CaMOMpPOU3BOALHOTO
pasBopoTa. PacTopMmaxuBaHWe NPOU3BOAAT BPYYHYHO  MOBOPOTOM
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PYKOATKM C 3KCLEHTPUKOM, KOTOPbIA OTBOAWT KOMOAKM OT LIKMBA.
OTrpy3oudHblii KOHBeep nopfepXuBaeTcs paspesHoil TAroh ¢ Tanpen-
HOM raikoih u wWTypBanoM. BpalwieHumem wWTypBafa TATY MOXHO YKO-
paunmBaTb WAN YANWHATb, UYTO W3MEHSIET Yroa HakK/foHa K TOPU3OHTY.

TeXHUYecKne XxapakTepucTukm  MawumHbl MBC-4 Takme Xe, Kak
MBC-3M, HO ee npou3BoauTenbHocTb 30 T/4 1M gnuMHa 5860 mMM.

nekTpoobopypoBaHue norpysumkos MBC-3 u MBC-3M cocTouT
M3 Tpex PeBEPCUMBHbLIX W TPeX HEPEBEPCUBHbLIX 3MIEKTpoABUraTeneid B
3aKpbITOM 064yBaeMOM  XMMOCTOWKOM MCNOMHeHUKN,  annapaTypsbl
ynpaBneHusa v 3awWwuThbl, CUTHanM3aLum u ocselleHusa. lNMutaHne malin-
Hbl OCYLLEeCTBNAETCA MepeMeHHbIM TOKOM HamnpsxeHuem 380 B c no-
MOLLBIO YETbIPEXXKUIbHOTO TMHKOro Kabens.

Kak BugHO M3 cxembl (puc. 101), BkAKOYEHWE Uenn MUTaHUA
norpy3ymka BbIMOAHAET MarHWTHbIA nyckatenb K, BKAOYEHWE U Bbl-
KNHOYEHWe KOTOpPOoro npoussogAaTcAa kKHonkamy KH1 «[lyck» u «Cton»,
YCTAHOBNEHHbIMU Ha /1eBOM CTOPOHE MalluHbl BOAM3M OTrpy304YHOro
KoHBelepa. OfWH BbIBOA KaTywku K coeguHeH ¢ asoii A ceTu, a
BTOPOW — C KOpPMycOM norpys3uymMka. Takas Cxema He No3BonseT noj-
KNHOYNTb MalMHYy K CeTu 6e3 HafeXHOoro 3aseMneHus Hynesoro npo-
BOAa. BknioueHne uenn  ynpaBneHUs BbIMOAHAETCA BbIK/OYATENEM
BY, cunoBbIX Lenein — aBToMaTn4yeckUMm BbiKAovaTenem A (aBToMa-
TOM), a Uenei ocBeleHNs — BbikNovaTenem BO.

Ha MexaHuW3Me nepefiBUXEHNs YCTAHOBMEHbl  [Ba PEBEPCUBHbIX
anekTpogsuratens Ml n M2. Pa3genbHoe BK/OUYEHWE WX fenaeT Ma-
WWHY 6onee MaHeBpeHHoii. [JBuratens M3 npusoga 3aGopHOro
YCTPOMCTBA OTNUYAETCA MOBbLILWEHHLIM MYCKOBbIM MOMEHTOM, a [BW-
ratens M4, KOTOpbIi CMYXUT ANd NoAbEMA U OMyCKaHUs anesaTopa,
aHanoruyeH pasuratenam Ml n M2. TMOBbILWIEHHLIM MYCKOBbIM MOMEH-
ToM o6nagalT v (dnaduesble asuratenu M5 u M6, KOTOpble BCTPOEHbI
B MpuBOAHbIe 6apabaHbl OTrPy304YHOr0 KOHBeliepa M KOHBeiiepa-yanu-
HUTENS.

Bnarofaps 9neKTpuMueckum  6MOKMPOBKAM  CXema  ynpaBleHus
MoCTPoeHa TakKuM 06pa3oM, YTO TNpW. NMYyCKe MallWHbl CHayana BK/HO-
yaeTcs fgBuratens M6 KOHBeiliepa-yanuHuTens, 3atem fgsuratens M5
OTrPY304HOr0 KOHBeilepa U B NOCNEAHIO OYepeab — ABuratens M3.
OTK/loYeHNe NpPOM3BOAUTCA B 06PaTHO nocnefoBaTenbHOCTW. Takoit
MNOPSAAOK MyCKa U OCTaHOBKM Heo6xo,u,MM ANs npefoTBpalleHns 3asa-
na KOHBeiiepoB rpysom.

MarHuTHble nyckaTenu, obecneymBaloliMe BKAOYEHUE U OTKKOYe-
HWe fBuraTtefieil, pasmelleHbl Ha [ABYX pacnpefennTenbHbIX LWMUTaXx,
KOTOpble BCTPOEHbI B BOAO3ALLMLEHHbIE AWMKA-LIKaPbI, YCTaHOB/EH-
Hble M0 06eMM CTOPOHAM CTaHWMHbI MallWHbl. YNpaBneHWe OCYyLLecTB-
NseTcs € NOMOLLbK BbIHOCHOTO My/nbTa, KOTOPbIA MNOACOEAWHEH K Ma-
WWHEe TUOKUM fABeHafLaTWXUNbHbLIM KabeneM. Ha nynbTe pasmeLieHsbl
KHONKWN ynpaBneHus pasuratenamm M3, M5 u M6, ponnKoBble KUK
KT ynpaBneHus peBepcUBHbIMKU pABuratensmum MIl, M2 un M4, KHonka
3ByKOBOro curHana KC, curHanbHas namnodyka JIC u Tym6nepHbIi
BblKNOUaTeNb Leneil ynpasneHusa BY. Llenu ynpaBneHus, ucxops wus
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TpeboBaHMIA 6e30MacHOCTM TpyAa, MNOAy4vyardT MUTaHWe OT CUMO0BOWA
CeTu u4epe3 MnoHMXKawWwwmin TpaHchopmaTtop Tpl (380/36 B), KoTopbIii
BK/OUYEH B CXeMy A0 aBTomata AB. OTo no3BonsieT npoBepsiTb pabo-
Ty Uueneii ynpaBneHWA Npu BbIKJIKOYEHHOM aBToMaTe. Yepes BTOPOIL
NOHMXaKLWKNIA TpaHchopmaTop Tp2 noAyyawoT NUTaHUE Lenu o6Llero
N PEMOHTHOro ocselleHnsd. Bbiknwyatens BO w wTencenbHble po3eT-
kn PLU ycTaHOBAEHbI B NEBOM pacnpegesuTenbHOM LUKNTE, B HUXHENR
4yacTU KOTOPOr0 HaxoAWTCs KOpo6Ka C MpefoXpaHuTensamu.

3awmTa anekTpoaBurateseil OT Neperpyskyu OCYLeCTBAAETCA Ten-
nosbiMn pene PT, BCTPOEHHbIMW B MarHWTHblE MycKaTenu, a 3awmrta
OT TOKOB KOPOTKOFO 3aMblKaHUA W Meperpyskn BCel MalUHbl — MakK-
CMManbHbIMW pene aBTomarta A.

Mpy BKAKOYEHHOM aBTOMate A B 3aBUCMMOCTU OT MOJIOXKEHUA KO-
yelh KT1 n KT2 6yayT nonyyaTb NUTaHMe KaTyllKuW nyckatenein B1,
B2 wvnnm HI, H2. Cpab6oTaloT COOTBETCTBYHOLINE MyCKaTenu, 3aMKHYTCA
CWNOBble KOHTaKThbl B LENAX cTatopoB pasurateneii Ml un M2, pBura-
TE/IM Ha4yHYT pa3BopaymMBaTbCA, WM TYCEHWYHble Lenn MNpuayT B ABUXe-
Hue. He cnegyeT CAMWIKOM 4acTo BK/OYATb MeXaHU3M MepeaBuMKeHus,
TaK KakK 3TO MPMBOAWUT K 4Ype3MepHOMY HarpeBy asuratenein Ml n M.2,
Mepes Hayanom nepeABuKeHUs Hafo NOAHATL 3abopHOe YCTPONCTBO
kntoyom KT3. Korga oHO pfolifeT A0 KpaliHero BepXHero MosIoXKeHus,
Pa3sOMKHYTCS KOHTaKTbl KOHLEBOro BblK/ato4yatens. OnyckawT ycTpoii-
CTBO 3TUM XXe KJ/IH0O4OM.

AnekTpoobopyaoBaHme MmawunHbl MBC-4 oTnuMuaeTca OT paccmoT-
PEHHOrO TeM, 4YTO B €ro COCTaB BXOAAT He LWecTb, a MATb 3/IEKTPOABU-
rateneii, Tak Kak B 3TOW MOJENM HeT KOHBeiepa-yannHutens. Kpome
TOro, YCTaHOBNEHbl 60fiee MOLLHbIE [LBUraTeNn MexXaHU3MOB nNepeaBu-
XXEHMUA W OTrpy304HOro KoHBelepa. [Buratenb 3abOpHOro YycTpoii-
CTBa — PEBEPCUBHbIA.
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Punc. 101. SnekTpocxema ynpasreHuMs norpysunkom MBC-3M
172




A, i

i 17

S A

7>

\FTBD

PT
RS TIY np D Lt s
< \ /5 \\\wl{b‘[] [] iy
/]
Al T
| =="Tp2
P15 PIS ~ —
' r =87 gm
@ @ 8y ne @CB
R
\_/ ®CB
— -
P
KTi N 8neped
et U pro
= n L LF
=T ~ s
Hasad
AT? g
— - prz Bneped
== S L 4
) H2 A ~
Hazad
4
T3
i Nodser
'
£ Cnycs
KH2 X6
PT6 M
[ K3, | L L{ L
e S e "
| .
- Lt ! U
K5 ~ -~ o #3
| N, S L F P73 Y mr on D Crmon
] 1
nC ¥ . o
> l__.r: Cuenan




dkcnnyaTtaymMa MawuH. Pab6oTa Ha MawWHax 3TOro Tuna, Kpome
M3BECTHbIX MNpaBu/, PernameHTUpPYeTcs CheymanbHOl WHCTPYKUMERA no
6esonacHocTn Tpyaa. Ona pabotel Ha MBC gonXHbl 6bITb Ha3Haue-
Hbl He MeHee ABYX AO0KepoB!-MexaHu3aTopoB. OfAMH M3 HUX (BOAMTEND)
OCYyLLeCTBNSAET yMpaB/ieHWe, a BTOPOiA (MOMOLWHWK) cneauT 3a pabo-
TON KOHBENepoB, MOMOXEHMEM MUTatolero Kabens, ytobbl OH He Mo-
nan npyM  [ABWXEHWW MalWWHbl NOA  TYCEHWYHble  Lenu, npous-
BOAMT 3a4nCTKy rpy3a, ecin OHa paboTaeT B >KENe3HOLOPOXHOM Ba-
roHe.

Mepes HayanoMm paboTbl [OKEPbl-MEXAHWU3ATOPbl  LO/DKHbLI MOAy-
UNTb WMHCTPYKTaX no 6e3omacHOCTM Tpyja W npasuiam 3nekTpobeso-
NaCHOCTU C YYETOM KOHKPETHbIX ycnoBuii paboTbl, T. €. MecTa MCNoJib-
30BaHMA MallUHbI, poja NeperpyXxaemoro rpysa v norogbl. Ha Horu
BOAUTENS MALWMHbI M €ro MOMOLWHWKA LO/DKHbI ObiTb HafeTbl AU3ANEK-
TpUYecKue ranowmn, a Ha PyKu — nepyatku. TOAbKO MOCAE 3TOF0 OHU
MOTYT MPUCTYNUTb K MPOBEPKe TEXHWYECKOro COCTOSHWUA MallWHbl U ee
onpo6oBaHuWIO, NpefBapuTeNbHO yb6eaMBLUMCL, YTO 3a3eM/ieHMe Hagex-
HO NOAK/IOYEHO.

Heobxo4nmMO NpPOBEPUTb  BHELIHWM OCMOTPOM U O6CTYKMBAHUEM
COCTOSIHME KPEeMNeHUin n paetaneil NOABECKM OTIFPY304HOro KOHBelepa,
NpoBepuTb, He MNOATeKaeT AM Macno M3 pPefyKTopoB, paboTy Bcex Me-
XaHW3MOB BXO/IOCTYH), Mofayvyy 3BYKOBOrO CWrHana, Hanu4ymMe OCBelye-
HUS. BKIHOUMB MalWUHYy M yb6eauBLUUCL B TOM, 4YTO OHa paboTaeT Hop-
ManbHO, AOKEp-MexXaHu3aTop [LO/KEH LON0XUTb 06 3TOM OTBETCTBEH-
HOMY npou3BoauTento paboT. Ecnm B npouecce paboTbl HEO6XOAMMO
BbIK/HOYNTb MalLMHY, CnefyeT HaXaTb Ha KHOMKy «CTon», pacnosno-
)XEHHYI0 Ha neBoit ctopoHe MBC, unu BOCMOMb30BaTbCS BbIKKOYaTe-
NeM Ha nynbTe YyMnpaBfieHUs.

Mpn paboTe nepmogMyeckn NPOBEPAIOT HarpeB NOAWWMHUKOB, pe-
OYKTOPOB W 3MeKTPOABUraTeneid, COCTOAHME W HanpaBieHWe ABVKEHUS
NEHTbl OTrpy304HOr0 KOHBeliepa.

Mocne OKOH4YaHMs paboTbl MaWMWHY OYMLWAOT OT OCTAaTKOB rpy3a
LETKOW unu MeTnoin. B MecTax, rae neperpyXXaemblii matepuan CuUib-
HO YMJIOTHWACA, ero yaandatT ¢ NOMOWbi 3ybuna v monoTka. XKena-
TeNbHO TakXxe 064yTb MaWWHY CXaTbIM  BO3AYyXOM. [uTatowmnii
Kabenb uM Kabenb nynbTa ynpaBfeHWs cobupardT M yKnaabiBalT Ta-
Kum 06pasom, 4Tobbl He LONYCTUTL UX MoBpexgeHms. Cam nynbT ykna-
OblBAOT B CNeuuanbHblil AWKK, MPUKPENSIEHHbIA K CTaHWHE MalLWHbI
C NeBOW CTOpPOHbI. PekOMeHAyeTcsa TakXe, MOKa He OCTblIM MOA-
WWMHUKN BEPTUKaNbHbIX LIHEKOB pywmnTensa u nogrpebatens, ux
cMasatb.

TO-2 mawuH Tvna MBC BbinonHAT uvepe3 150—200 4y paboThl,
HO He pexe 4yeM 4vepe3 Mmecsal. B coctaB pa6ot no TO-1 m TO-2 BXo-
OAT OYMCTKA MallMHbI, OCMOTpP, MpOBepKa 3aTAXKW pe3bb0BbIX COoefu-
HeHWid, cmaska y3/i0B, [/ KOTOPbIX KapToOil CMas3Kn yCTaHOBNEHa
eXXeCMeHHas WIM eXecyTo4yHas MepuojMyHOCTb, MPOBEPKA COCTOAHUSA
n paboTbl BCEX MexXaHM3MOB W 3nekTpoobopyposaHus. lMpegycmaTtpu-
BaeTCA TakKXe eXxefHeBHOe 06fA3aTeNbHOE MpPOBOpayvyMBaHWe MalLWHBI
BX0/10CTYt0 B TeyeHne 10—15 MWH He3aBMCUMO OT TOro, paboTana OHa

174



nnn Het. B TO-2 BXOAAT TaKXe: MPOBEpKa COCTOAHMA MOALUMHUKOB,
CBapHbIX LIBOB pambl, JUCKOBbIX TOPMO30B XOAOBOW 4acTu, 3MEKTPO-
000pyfoBaHWA BCeX CMa3O4YHbIX YCTPOWCTB; 3aMeHa Macna B peayk-
Topax C MnpeABapuTe/IbHOW MPOMbIBKO/ €MKOCTe AM3e/bHbIM TOM/M-
BOM WM KEPOCWHOM; MOATATMBAHWE MPUBOAHBIX W TYCEHUYHbIX Lenein;
Heo6X0ANMble PerynMpoBoYHble paboTbl, Hanpumep, YCTaHOBMEHWE
3a30p0B B [MCKOBbIX TOPMO3ax XOAOBON YACTW; HATAXEHWe NeHTbl
KOHBEEpPOB; perynupoBaHuMe xofga (nogvema u onyckaHua) 3abop-
HOro YCTPOICTBA; HaTAXeHWe MNPUBOAHbLIX Lenel 3nesatopa WM pyLiun-
Tend; cmaska ys3nos, npegycMmoTpeHHas TO-2.

Mpun akcnnyatauumm wmawmH tuna MBC B COOTBETCTBMM C MpaBu-
namu 6esonacHoCcTW TpyfZa W NPOTUBOMOXAPHOW TEXHWKM  3anpe-
waetcs:

HaxoAWTbCa BO Bpems paboTbl MallWMHbI Bnepeaun u ¢ 6OKOB pyum-
Tens;

npon3BoAUTL Ntobble paboTbl B 30He [felicTBUSA paboymx OpraHos,
B TOM u4ucfie CMasKy M 4YMCTKYy MawwuHbl npu paboTe, a Takxke
nogbpacbiBaHne Trpys3a /foMartoli ;B KOBWMW WAM K noarpe6arowmm
LIHEKaM;

BCKPbIBaTb fLIMKM C 37eKTpoannapatypoi, npukacaTbCad K OTKPbI-
TbIM TOKOBEAYLUHM 4acTAM, 3aMeHATb NpefoxpaHuTenn 6e3 OTKIOYe-
HWUS MaLUWHbI;

bykcmpoBaTb MalwuHy n6bIMM  Bugamu TpaHcnopTta  6e3 cre-
UManbHbIX NPUCNOCO6MEHN  (TeNexKu) Wn TPaHCMOpPTMPOBaTb ee, He
OTK/OUMB Kabenb OT NUTAIOLLEA KONOHKMK;

ponyckatb B paboyyr 30HY uL, He CBA3aHHbIX C paboToi Mallu-
Hbl. [Mpn cny4yaiHOM MOSIBIEHWM 4YenOBeKa B 30He AeicTBuA pabounx
OpraHoB [OKep-MexaHW3aTop AOMXKeH OCTAaHOBWUTb MALLMWHY.

§ 32. CKNTAACKVE MALLUMHBI TUMA KLLM-3

Xotd mawunHa KLIM-3 ABnAeTca CKNagCKoi, HO B MOPCKMX nop-
Tax €e UCNoNb3ylT B KayecTBe BbLIFPY304HOA npu 06paboTke Cyxo-
FPY3HbIX CYAOB, MepeBO3ALMUX Pa3NnyHble 3epHOBble rpy3bl. OHa Bbl-
OupaeT ykasaHHble Trpy3bl W3 TPIOMOB W TBMHAEKOB, NojaBas WX Ha
NPOCBET Nt0Ka CyfAHa.

BO3MOXHO MCNONb30BaHWe MaluHbl NPU BbIFPY3Ke caxapa-chbip-
a, €eciim OH [0CTaTOYHO CbiMyy.

TexXHUYecKne XapakTepucTUKM MaluHbl ClefyoLme:

Mpon3BOAUTENBHOCTb, T/4:

Ha 3epHe. . . . . . . . . . . . . . 0

Ha Kykypyse. . . . . . . . . . . . 40
CKopoCTb nepeaBmXxeHUs, m/c. . . . . . . 0,1
Frabapur, ™M™m. . . . . . . . . . . . . . . .B750x1800 x 2450
Macca, Kr. . . .. .. .. . . . . 2200
EmMKOCTb KOBLWa :-meBaTopa n. . . . . . . . 30
CKOpPOCTb [ABWXEHUS KOBLUENR, M/c. . . . . . 0,68
CKOpOCTb NIeHTbl KOHBeWepa, m/c. . . L. . 35
HaknoH K ropusoHTy, rpag. . . .. . . . . A3-—-23
MoBOPOT BOKPYr BepTuKasbHOW ocu, rpag . . . . 180
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O6Lwee ycTpoicTBO MawiuHbl (puc. 102). MawwuHa cOCTOMT M3 XO-
[OBOA 4acTu B BMAe KOMECHOW Tenexkw. Tenexka npeacraBnser co-
6oii pamy 5, KOTOpas onupaeTcsa Ha Kojneca Begyliue 7 v posinbHble 4.
OHM yCcTaHOBMIEHbl Ha KauvakuleiicA nomepeyHol 6Ganke, LWapHUPHO
CBA3aHHOW C pamoii Tenexku. Tem cambiM MawuHa npucnocabnu-
BaeTCA K HEPOBHOCTAM [OPOrM, MNO3TOMY BCerfja ONuWpaeTcs Ha YeTbl-
pe koneca. Kaxpoe Begyllee KO/ieCO Mony4yaeT BpalleHuWe OT OTAENb-
HOro MexaHu3ma 6 nepefBMdKeHUA. 3TW MEXAHWU3Mbl pPa3MELLEHbl M0
60KaM Tenexku.

Mo ¢pOHTY MalluMHbLI YCTaHOBNEH KoOBLIeBOW 3nesaTop 10, umeto-
Wi ceoid npmeog. Ha HuxHem Bany 9 aneBaTopa HaxoAATCA NOArpe-
fatolyMe LWHEKN 8, OAMH C MpaBbiM, a Apyroi ¢ neBbiM BUHTOM. OHM
YBeNWYMBAIOT LUMPUHY 3axBaTa rpysa. Ond perynuposaHus yrnyb6ne-
HWA KOBLUEA B Ky4yy Trpy3a Becb 371eBaTop MOXHO MNOAHMMATb WM
onyckatb, a npu HeobxoAMMOCTU KayaTb BO Bpemsa pabotel. Ond 3To-
ro CNY>XWT MexaHu3M MnoAbema.

Ha pame Tenexku nofj pasrpysodHbiM natpyb6kom 11 3aneBaTtopa
HaXOAWTCA NEHTOYHbIA OTrpy30YHbIA KOHBeliep 12. Ero pama onwupaert-
CA Ha LIapMKOBOE OMOPHO-NOBOPOTHOE YCTPONCTBO 2. PyuHbiM Mexa-
HU3MOM BpalleHUs KOHBeliep MOXHO MOBOpayuBaTb Ha OMOPHO-MOBO-
POTHOM yCTpoOiicTBe B 06e CcTOpoHbl. Kpome Toro, KoHBeliep CHab>eH
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BMHTOBbIM [OMKPAaTOM /, KOTOPbIM BPYYHYH W3MEHAT Yron Hakno-
Ha KOHBeliepa K ropu3oHTy. [Ona 6yKcUpoBaHMA MallMHa CHabXeHa
AgblwioM 3. Ha nmorpysymMke HaxogAtcd MynbT ynpasBfieHWAa U CUAeHbe
MalmMHUCTA.

PaboTaeT MmalmnHa cnegylowmm o6pasom. [py3 coO CTOPOHbI Mo-
flaeTcA WHeKaMu K 3nesBatopy. Ero koswu 3ayepnbiBalOT rpys, KOTO-
pbii yepe3 pasrpy3ouHblii  nNaTpybok MonajaeT Ha KOHBeiep, UM
TpaHcnopTmpyeTca M cbpacbiBaeTcs B Kydy WAM Ha APYroil KoHeeiep
W fanee No HasHauvyeHUo.

JneBaTop COCTOMT W3 [BYX MapannefibHO PacnooXeHHbIX Mna-
CTUHYaTbIX ueneir 20 (puc. 103). K HUM npuKpenseHbl BOCEMb KOB-
weid. Llenn ormnbaloT 3BE3L0YKM BEPXHWE BeAyLIMe 2 U HUXHWE Ha-
npasndawouime 16, a TakXe OTKNOHAOWME BepxHUE 5 U HMXKHMEe 18.
lMpuBoA 3neBaTopa OCYLLECTBAAETCA OT 31eKTpofBurarens 23, KoTo-
pblli MOCPeACTBOM LeMHbIX nepejay 22 u 4, BpalaeT NpWBOAHOW Ban 3
BMecTe C BefylMMM 3Be3foykamu. Tem cambiM Lenu € KOBLIAMMK NoO-
NyyalT [BUXeHUe.

Lienn paboueli BeTBM 3/neBaTopa ONMpPalTCA Ha [epeBAHHblE MOA-
JepXuBawoLwme NNaHKUW W CKONb3AT MO HUM, Yem YyCTpaHsdeTca NpoBuU-
caHue KoBWeNl. bnarogapa ABMXKEHUIO Leneid noaydvatoT BpalieHue
BCe yKa3aHHble 3Be3[04YKN. BepxHue OTK/MOHAWOLWME 3Be3[0UYKM 3aKpen-
NEHbl Ha NPOMEXYTOYHOM Bany 21, a HWKHMe — Ha Bany 11. 3TOT
Ban MMeeT fABa KOHUa (KOHCO/MM), BbICTynawwmx 3a pamy 19 anesa-
Topa. Ha Hux HaxogaTca noAarpebatowue wHekn 10, KOTOpble NOCTOSAH-
HO BpawatTca npu paboTe anesatopa. O6a WHeka 3akKlOYeHbl B
nony3akpbiTblli KoXyx 17. HanpaBnswolwme 3Be3f04KM CBOOGOAHO no-
CaXEeHbl Ha MOAWMMNHUKAX Ha HENOABWKHOW HaTsXHOM ocu 15. B ee
onopbl 12 ynupalTca HaTAXHble YCTPOWCTBa, cocToswme U3 BUHTa 13
n raiikn 14.

Ona nogbemMa u onyckaHWs 3neBatopa ero pama wapHupamu 26
ONMMpaeTcs Ha XOAOBYK Tenexky 27 U NOALepXMBaeTCcs ABYMS Lens-
mu 25. OAMH KOHel, 3TMX Lenei 3akpenjeH B Toykax A u B pambl Te-
NEeXKW, a BTOPOA — Ha 3KCLeHTpuKax /.

MpuBoa mMexaHuM3Ma nojgbema (ONyckaHusi) aneBaTopa COCTOUT U3
anekTpoABuratens 9, KOTOpbIA Yepe3 COEAUHUTENbHYH MydTy 8, uep-
BAYHbIA peayKkTop 7 M LUenmHyl nepefadyy 6 BpalwiaeT NOALEMHbIA Ban
24 BMecTe C 3KCLEHTpuMKamu. MVX BpalwjeHue MOATATUBAET BeCb 3fie-
BAaTOP BBEPX WM OMYyCKaeT BHUS.

Bce Banbl BpalaloTcA Ha MOAWMMHMKAX KayeHWUs, a MOAbEMHbI —
Ha MOAWMMHMNKAX CKOMbXEHWUS.

JIeHTOUHbIA  KOHBeliep WMeeT CBapHyl paMy C YCTaHOBAEHHbIMM
Ha Heil BeaylwwuM W HanpaBfaswwum 6apabaHamu. Begywwuii 6apabaH
nosyyaeT BpallieHWe OT MPMBOAA, a HaNpPaBAAKLWMWIA CBA3aH C BUHTO-
BbIM HaTSXHbIM YycTpoiicTBoM. ObGa 6GapabaHa ormbaet neHTta. Bepx-
HWIA NOsAC paMbl BbIMOJIHEH KOPbITOOOpPa3HbIM — TaKyt (opMmy co3gatoT
OMOPHbIE AOCKW W HaK/MOHHble CTeHKW. [py3oBas paboyas BeTBb fIEH-
Tbl CKOMb3UT MO pamMe W MNOALEPXKUBAETCA €10, HUXHAA Hepabouyas
BETBb OMMpaeTCA Ha MNpAMble CTyMeHYyaTble POIMKKU. UTOObI YyBEANYUTb
CLenfieHne rpysa C fIEHTOW, OHa CHabXeHa Haknajgkamu, 4TO 0COGeH-
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HO BaXXHO Mpu 6ONbLWIOM Yyrfe Ha-
K/MOHa KOHBeWepa. Y MecTa NocTyn»
NeHus rpysa C 3neBaTtopa KOHBEi-
ep CHabXeH MNpPUEeMHO BOPOHKOIA.
OHa  npegoTBpawaet pasbpacol-
BaHMe rpysa Ha CTOPOHbl W Hanpas-
NnAeT ero NOTOK NO CpejHeil yactw
NeHTbl. Y Hanpasnswouero 6apa-
6aHa uMeeTCcs  KO3blpeK.  KOHCT-
PYKUMN OTAENbHbIX Y3/10B KOHBENA-
epa cMm. B § 28.

KoHBeilep, Kpome npueoja,
Punc. 104. KUI/IHEMaTVILIECKaFI cxema npu-  cHa@XeH MeXaHU3MaMu nogbema u
BOAa KOHBelVepa MawuHb KLIMM- noBopoTa.

Mpueog Beaywiero 6apabaHa (puc. 104) ocyuectBnsercs oF
anekTpogsuratens /. OH uyepe3 COEAUHUTENbHYID MYy(PpTy 2 U OAHO-
CTYNeHYaTblii  LUAWHAPWUYECKUIA peayKTop 3, a TakxXe MoCpeacTBOM
LenHol nepegaum 4 BpawaeT npuBoAgHON Ban 5 ¢ Beaywmm 6Gapaba-
HOM 6.

‘MexaHW3M MOBOpOTa BpallaeT KOHBeliep OT MPOAO/MbHOW ocu B
06e CTOPOHbI Ha OMOPHO-MOBOPOTHOM YCTPOCTBE, YCTaHOBMIEHHOM Ha
X0[0BOIN uacTu. YcTtpolictBo (puc. 105) COCTOMT M3 HEMOABUXHON K
MOBOPOTHOM 4acTeli. HemoaBMXHas 4acTb BK/KOYaeT B Ce6s BEPXHUNA
8 N HWKHUIA 4 KPYyru, CKpensieHHble Mexay coboii 6ontamm 9. O6a
Kpyra BMHTaMW 5 HENnoABMXXHO CBfi3aHbl C pamoil 6 Tenexku. Mexay
Kpyramyu Ha YnopHbIX LWIAapUKOMOALIMNHUKAX 7 MPOXOAMUT COCTaBHas
NMOBOPOTHAas 4acTb 2. OHa COCTOMT M3 CBAapeHHbIX W  CKPeneHHbIX
6ontamm 11 KpyroBbiX NMCTOB. Ha MOBOPOTHOM 4aCTM HaxomgaTcs
KpoHWTElWHbl 1. K HUM LWAapHUPHO KpensT pamy JIEHTOYHOro KOHBEN-
epa. MOBOPOTHYK 4acTb o06nerat0T KaHaTbl 10 mMexaHuW3Ma noBopoTa.

VA 20 | |
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Puc. 105. ONOpPHO-NOBOPOTHOE YCTPOWCTBO KOHBeliepa MawuHbl KLU -3
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Puc. 106. KnHemaTunuyeckme cxeMbl MeXaHU3MOB MOBOpOTa KOHBeliepa W nepegBuxe-
HUAa mMawunHbl KLWM-3

Korga KoHBeilep MOBEPHYT Ha HEOOXOAWMBIA yroa, ero crtonopsaT
wTypsanom 3. BpalleHnem BMHTa CKPENASKT MNOBOPOTHYK W HEMOBO-
POTHYIK 4acTW MalUWHbI, TaK 4YTO KOHBEep CaMOMPOU3BOAbHO He MO-
XeT pas3BopaumBatbCcs. W3 3TOM KOHCTpPYyKUWMM CliedyeT, 4TO KOHBeiep
Ha LWapvKONOAWMUNHUKAX MOXET MoBOpayMBaTbCs B 00€ CTOPOHbI.

MexaHn3M MOBOPOTa JIEHTOYHOTO KOHBeepa WMeeT py4YHOR npu-
Bog (puc. 106,a). MNMpu BpaweHun MaxoBuKa 7 UenHas nepepaya 6
BpawaeT Ban 5. Tak KakK Ha HEM 3aKpenseHbl CLBOEHHble 3BE3[04KWU,
TO BTOpas UenHaa nepejaya 4 npugaeT BpauweHue Bany 9, Ha KoTo-
POM XXeCTKO MmocaxeHbl 6apabaHbl 3 M 8. Ha HuMX 3akpensieHbl KOHLUbI
KaHaToB 2 n 10, HO MepBbIi KaHaT HaxoguTcs cHu3y GapabaHa, a BTO-
poinl — cBepxy. BTopble ux KOHUbI B Toukax A n b cBfA3aHbl C MNOBOM
POTHOI 4acTbl0 ) OMOPHO-MOBOPOTHOrO YCTPOWCTBA, FAE€ B KPOHLUTEN-
Hax YCTaHOB/IEH JNIEHTOYHbIA KOHBelep. [lo3TomMy npu BpalieHUun ma-
X0BMYKA 4epe3 [Be LenHble nepejayn Ha OAWH U3 6apabaHOB KaHaT
HamaTblBaeTcs, a C [pPYroro— cmatbiBaetca. OTO W Bbi3biBAaeT Bpa-
LEeHNEe MOBOPOTHOM YacTM OMOPHO-MOBOPOTHOrO YyCTpoicTBa B 06e
CTOPOHbI Ha 90° BMeCTe C JIEHTOYHbIM KOHBENEpOM.

YT06bI MexaHM3M paboTan HOpPManbHO, KaHaTbl  [OMXKHbI ObITb
HaTAHYTbl. OTO AenarlT Npu MOMOLWM HATSXKHbIX BUHTOB, KOTOPble CBA-
3aHbl C KaHatamu.

Ona n3meHeHWs [panbHOCTM BblIGpoOCa rpy3a MeXaHM3MOM Hakno-
Ha— BUHTOBbIM [AOMKPAaTOM C PYYHbIM MPUMBOLOM  MOXHO W3MEHATb
Yrofl Hak/MoHa K FOPU3OHTY.

MexaHW3MOM nNepeABMKEHUA  OCYLLECTBAAT MNepefBMKeHNEe Ma-
WWHBI, Bpalwas ee nepefjHue Befdylime Koneca, pabortatolime oT OTLENb-
Horo npusofa (puc. 106,6). MpuBog cOCTOUT U3 3feKTpoaBuratens 8,
KOTOpbI/i 4epe3 COeAVHUTENbHYID MY(PTY 9 ¥ YepBAYHO-LUUAMHAPMYe-
cKkuii pegyktop 10 BpawaeT BeAywyw 3Be3f04Ky 7, CHabXeHHYH
nonymydToin 6. BTopad nonymydra 5 ycTaHOBNeHa Ha Bany peayk-
Topa Ha wnuuax. MNMpu nepeMeLleHnn OHa BXOAUT C MNepBOi nonymyd-
TOW B cuensieHMe, U Torga uenb 1 nepegaeT BpalleHue BefOMOW 3Be3-
[OYKe 2, a cnefoBaTeNbHO, W MHEBMOKOJiECY 4, TaK Kak OHW CKpen-
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neHbl Mexpay co6oii Gontamu. CTynuua Koneca Bpallaetcs Ha Nog-
wunHukax. Ocb 3 Koneca CTpPeMsHKaMW HEMOABMXHO CKpenaeHa c
pamoii Xof0BOW 4aCTW MalluHbl. Pa3feNbHbIi MpUBOA MO3BONSET Me-
peABUraTbCs MallMHE MO 3aKPYTNeHWto [JOPOru, ecnu MyqTy OAHOrOo
Koneca BKMHOUMTb, a BTOPOr0 — PacCoOefuHNTb.

KnHemaTnyeckass cxema npeaycmaTpuBaeT 6GYKCHpoOBaHWe Malliu-
Hbl MO TeppuTopMM nopTa. UToGbI MpM 3TOM OT BeAYLIMX KOMEC BeCh
nepefaToyHbli MexaHuM3M He paboTan M He Bpawan 31eKTpoABura-
TeNb, HEO6XOAMMO pacCcoefuHUTb 06e My(Tbl. Torga 0T BeAylux
Konec BXONOCTyt 6yneT pa6oTaTb TONbKO LenHas nepefjaya, a pe-
LYKTOP ¥ 3NeKTPOABUraTeNb 6yayT OT Hee OTK/YEHbI.

MawwnHa KLUM-3M otnnyaetca ot KLWIb-3 Tem, 4TO Yy JIeHTOY-
HOro KOHBeliepa HWXHSAA Hepaboyas BeTBb BMECTO POIMKOOMOP OMK-
paetca Ha TpW AepeBAHHbIe MAaHKU U CKONb3UT NOo HUM. [lpuBog Be-
Aywero 6apabaHa OCYLWeCTBNAETCA OT 3NeKTpPOABUraTens mnocpeacT-
BOM K/MHOpPEMEHHOI  (BMeCTO LUMAMHAPUYECKOTO peaykKTopa) W uen-
HON nepegay. M3meHeHbl TaKXe MOLHOCTU NpPUBOAa 31eBaTopa U KOH-
Beliepa B CTOPOHY YBENNYEHUS, HO HE3HAYUTENbHO.

Morpysunk KLLUM-5 oTanuvaetcs OT npefbigywmx MoAenein Hanu-
uymemM TrMAPaBANYECKOW CUCTEMbl, KOTOpas 06CAYXMBaeT MexaHW3Mbl
MoBOpPOTa JIEHTOYHOTO  KOHBeiepa M MOAbeEMa-OMycKaHWa 3neBaTopa.
Cuctema cocTouT M3 macsiobaka, LECTEPEHHOro Hacoca C NPUBOLOM
0T 3/IeKTpoABUTraTena, ruapounInHApPOB MEXaHW3MOB W LUNAHTOB Bbl-
COKOTO M HW3KOTO faBfeHWid. B OAHOM U3 LINAHTOB TMAPOLWUANHAPA
nogbema 3neBaTopa HaxoAuTCA  3aMeA/INTeNbHbIA KnanaH, KOTOPbIA
'YMeHbLIAeT CKOPOCTb OnyckKaHWus 3sneeatopa. BeicoTa nojgbema 3/eBa-
TOopa B TPAHCMNOPTHOM MONOXEHUW  perynupyerca rugpaBinyeckum
3aMKOM, YCTaHOBJ/IEHHbIM Ha LWTOKe uuamHapa. B wnaHrax ruppo-
UMAMHAPa, OCYLLECTBAAIOWEro 4Yepe3s 3yb6yaTylo peiiky MOBOPOT KOH>-
Bellepa, MMeEOTCH fABa KnanaHa ABYCTOPOHHEro fAeicTBua Ana (UKCU-
poOBaHMS KOHBeilepa B TpebyemMOM MonoxeHuu. PaboToil  ruapoun-
JIMHAPOB YMpPaBNAlOT  PEBEPCUMBHbIE 3NEKTPO30NOTHUKU, BKIKOYaeMble
C MEepPeHoCHOro nysnbTa.

Morpy3unk KLUM-5 nMeeT npou3BoAUTENbHOCTL Ha 3epHe 100 T/u,
Ha Kykypy3e — 60 T/u.

3nekTpoobopypoBaHue. [lorpy3umk NOAK/IHOYaeTCS K CUIOBOW Cce-
TU HanpsxeHuem 380 B 4yeTbIpexKuUbHbIM Kabenem C NOMOLLbIO pasb-
emHoli MydTbel (MP) (puc. 107), yeTBepTas >Xuna — Hy/neBO NpoBOA.
AnekTpoobopyLoBaHME  COCTOMT M3 MATU TpexXMasHblX ACUHXPOHHbIX
ABuratenelii ¢ KOPOTKO3aMKHYTbIM POTOpPOM, annapatypbl ynpasieHus,
‘pa3MeLLeHHO Ha nynbTe YyMnpaBfeHUs nepej CUAEHbEM MallMHUCTa
(onepatopa) ¥ HW3KOBOMLTHOW annapaTypbl OcBeleHWs. BknouveHne
N OTK/NOYEHWE TNUTAHWUA BCEro  3/1eKTPoo6OpyL0BaHUSA MalUUHbI OCY-
:lecTBnAeTCcA NakeTHbIM BbiKAoyaTenem [1B, a ynpasfieHWe 31eKTPO-
ABUraTensiMn CamMOXOAHOW TeNeXKn — ABYMA YHMBepCalbHbIMU nepe-
Knovatensmn YMN1 wn YM2; ynpaBneHue pABuratensiMu KoHseliepa M,
anesatopa M4 n mexaHuM3ma noAavema 3nesatopa MS BbinonHsaeTcA
naketTHoeIMy BbikMOYaTenamu TBL1, B2 wn TB3. Ona 3awWwuTbl BCeX
fBurateneli mMorpysynka OT TOKOB KOPOTKOFO 3aMblKaHMA W neperpys-
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Puc. 107. dnekTpocxema ynpasneHus MawmnHoi KLUM

KW npefycmatpuBaroTCcs npefoxpaHuTenn. Tak Kak Ha norpysymke
MCNonb3oBaHbl (apbl C namMnaMmu, PacCYUTAHHbIMWU Ha HanpsKeHue
12 B, TO NOABOAMMOE K HUM CWUIOBOE HaNpsXeHWe TpaHchopMmupyeTcs
NMOHMXaKLWMM TpaHchopmaTopom Tp.

CocTaB 3/1eKTpoo6OpPYy0BaHNA W 3NEKTPUYECKas CXema norpysyun-
kKa KLUT-3 otnnyaloTcs OT PacCMOTPEHHOrO TOJ/IbKO CepusMy MCNOSb-
3yeMbIX [BuUratefeid M Mapkoi NOHMXKaloWero TpaHcopmaTopa B Le-
nn OoCBELLLEHNS. n

B HekoTopbIX noptax pAna norpysynkos Tuna KLU npumeHeHo
OUCTaHUMOHHOE ynpaB/ieHWe € MNOMOLLbID  MAarHWTHbIX NyckaTtenei,
YCTaHOB/IEHHbIX B CreunanbHbiX LWKagax. BKAoYeHUe W BbIKIOYEHUE
aneKTpoABuraTesel npu TaKoOM YynpaBfeHUU OCYLLECTBASKOTCA KHOM-

“KamMyu C BbIHOCHOTO MNynbTa onepatopa. [MCTaHLUWOHHOE ynpasieHue

MallMHOA ynyylwaeT ycnoBus paboTbl AOKepa-MexaHu3aTopa.

JKcnnyataumsa. [okep-mMexaHu3aTop Mpu nNpueMkKe MawWuHbl A0f-
XeH 00paTuUTb BHMMaHWE Ha COCTOSAHME KOofec, Hanpumep, AOCTATOYHO
N paBneHune Bosgyxa (3,75 Krc/cm’), KoTopoe W3MepstoT LMHHbLIM
MaHOMETPOM, MPOBEPUTb HATSXKEHUE MPUBOAHBIX W KOBLUOBbIX LieMeN,
NEHTbl KOHBelepa, 3aTAXKY pe3b00BbIX COEAUHEHWA, HanMuue Heob-
XOAWMbIX LIMIMHTOB W 3aMKOBbIX LLANG.

Mepef NycKOM MallWHbl B XOf BCe BbIKAKYATeM Ha NynbTe yn-
paBfeHUsi CTaBAT B MOMNOXeHWe «BbiknouyeHo». 3aTeM  BK/O4aloT
3MeKTpOABMTaTeIN KOHBeliepa W 3/7eBaTtopa, MNpPOBEpAOT paboTy ABU-
ratefieii mexaHu3ma nepeaBVKEHNS KONECHOW TeNexKMu.

Mocne nNpoBepKM TEXHWYECKOr0 COCTOSHWA BCE MallWMHbI Ha Xogy
[OKEp-MexXaHn3aTop MOXET NPUCTYNUTb K BbIMOSHEHUID TPY30BbIX One-
pauuii. CnegyeT MOMHWTb, 4YTO OCYLLECTBAATb MYCK 3feKTpoaBurarte-
neii KOHBeliepa W 3neBaTopa MOf Harpy3kol HegonycTUMO, MNPUYEM
BO M3bexaHue 3aBana Heob6XO4MMO B MNEPBYH Ouepedb BKIKOYATb
KOHBeliep, a 3aTemM 3neeaTop. [ANd W3MEHEHUs HanpaBneHWUs [ABUXKe-
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HUA MallWHbl Hafo OCTAHOBWUTb ABWUraTeNn mMepesBUXEHNS, YCTaHOBUB
PYKOATKW YHUBEpPCanbHbIX MepeknoyaTeNieil B HeWTpasbHOe MNOMoXKe-
HWe, a 3aTeM CHOBa WX MOBEPHYTb, HO B ApYyryt CcTOpoHY. [MoBopoT
norpysyMka npou3BOAUTCA BKIOYEHMEM [ABUraTensd OAHOI0 BeAYLIEro
Koneca M OTK/OYeHWeM Aapyroro. BknwoueHue ob6oux psuratenein Be-
OYLWNX KONMec B pasHble CTOPOHbI HeJoMyCTUMO, TaK KakK BO3MOXHO
ONPOKWAbIBAHWE MAlUMHblL. YNpaBndaTb MNOrpy3ynkoMm crefyet MasBHO.

K pa6otam no TO-1 OTHOCATCA: OYMCTKA MOrpysynmka OT MblIv U
rpsAsn, OCOBEHHO 3NeKTpPoABUraTens KOHBelepa, OCMOTP MallWHbl, N04-
TArnBaHWe pe3bO0OBbIX COEAWHEHWI, NpPOBEpPKa AaBfeHUA B  LUMHAX,
HaTSHKeHUS LUeneid M KOHBEMEPHOW NeHTbl, a TakKXe CMa3Ka Y3/10B B
COOTBETCTBMM C KapToil.

Mpn TO-2, KOTOpOe AO/HKHO npomssBoguTbCcA yepes 150—200 4y pa-
60Tbl, BbIMOMHAKT BCe paboTbl, NpeaycMoTpeHHble ansg TO-1, a Kpome
TOro, MPOBEPAOT  KpenneHuWe [UCKOB KOjiec K CTynuuam, COCTOsSHME
3BEHbLEB LEMeN, PerynvpyloT KOHWYECKWE MNOAWWUNHWKM KONleC U CMa-
3bIBAOT MallMHy B COOTBETCTBMM C KapToil. 3aCOpeHHble uan 3abutble
MaC/eHKN MPOYMULLAT WAN 3aMEHAIOT.

Mpu askcnnyataymu norpysymkos Tuna KLU pokep-mexaHusatop
[JO/KEH BbIMOMHATL OCHOBHble npaBuia 6e30nacHOCTU Tpyda: He pas-
pewarb nuuam, He CBA3aHHbIM C paboToON norpys3ymka, HaxoguMTbCs B
30HE ero JericTBMA; 0 NYCKe B XO04 MallWHbl MpefynpeanTb HaxXo4AWUX-
cA BOMM3M NHOAeA CUTHaNoOM; nepea BK/AOYEHMEM OOLWEro MakeTHOro
BbIK/1lOYATENA MPOBEPUTbL, BCE /IN YHUBEPCA/IbHbIE WU MAaKEeTHble BbIK/I0-
yaTenum HaxoAsaTCcss B TMOMOXEHUM «BbIK/TIOYEHO», BO BPEMS MaHEBpU-
poBaHMs CcneaguTb 3a TeM, 4TOObI TOKONOABOAAWMIA KaBenb He nonan
nof Koneca mnorpysymka; nNPoOu3BOAUTbL OCMOTP, CMasKy,perynuposa-
HWe WM YCTpaHeHWe HEeucnpasHOCTW Ha NOrpys3ynke TONbKO Mocne
OTK/IIOYEHUS ero OT CeTW.

[ononH1TeNbHble NpaBuaa, C Y4eTOM MECTHbIX YCNOBWIA, nNpuBe-
[eHbl B TEXHUYECKOW WHCTPYKUMW MO 3KCMAyaTauuMum MawwuHbl WU Npo-
M3BOACTBEHHOW WMHCTPYKLUMM AOKepa-mMexaHusaTopa.

§ 33. MHEBMATUYECKNI MEPEMPYXKATE/ b
«BAK-Y-BE/TOP»

MepeaBMXXHON KOMECHbI MNeperpyxaTtenb OTHOCUTCA K MalWHaM
MHEBMaTWYECKOr0 TpaHcnopTa CMewaHHoro tuna. OH npegHasHauveH
ONS BbITPY3KM M3 CYLOB CbIMy4uX, MOPOLIKOOOGpa3HbIX FPy30B M nopa-
4yn Mx Ha 6Geper. B MawmHax CMELAHHOro Tuna rpys 3acacbiBaeTca M3
Ky4yn, a 3aTem NOTOKOM BO3fyxa MNOA AaBfieHUEM Bbllle aTMOCHEepHOro
nepemellaetcs no Tpybonposogy (Maructpanu) [0 MecTa pasrpysku.

O6uwee ycTtpoictBo (puc. 108). Bcsi ycTaHOBKa CMOHTMpOBaHa Ha
KONMECHOM Tenexke 7. [eperpyxaTtenb COCTOUT M3 3NeKTpoABUraTens
6, KOTOpbI NpPUBOAMT B [eiicTBME TypbOBEHTUAATOP 4; MMelTCH
YCTaHOBKW C NpPMBOAOM OT ABWUraTens BHyTpPeHHero cropaHus (ABC)—
gnsensa. OH B OfHON BeTBM CUCTEMbl CO34aeT paspexeHwe, a B Apy-
roi—HarHeTaHue. 3TO'Bbi3biBAaeT B MarmcTpaium nNOTOK BO34yXa, He-
06X0AMMbBIA NS TpPaHCNOPTMPOBAHMA Tpy3a. BXogHbIM YyCTPOMCTBOM
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Pnc. 103. Meperpyxatenbs «Bak-y-BeliTop»

AN rpysa, T. e. 3a60pHbIM OpraHoOM, CAYXMWT conao 3, KoTopoe

rpy>xakwT B Kydy rpysa. ATMOCHepHbIii  BO3AyX (CTpenkm 6) ue

COMJI0 3acacbiBaeTcsi BO BCacCblBalOWYl Marmctpanb 2, rge TypOOBeH-
TUNATOP CcO3jaeT pa3pexeHue. lMpu npoxofe 4yepes rpys BO3AyX yBhe-
KaeT ero v TpPaHCMOPTMPYeT MO YKa3aHHON MarucTpanu B LUKIOH-pas-
rpysutens 10. 3gecb MpoOMCXOAMT OTAeNneHwe, T. e. BbiMafjeHue, rpysa
13 Bo3gyxa. [py3 ckannumBaeTCs B HWKHeR KOHWYECKOW 4acTu LMK/O-
Ha-pasrpysuTtens. Bo3gyx no Tpy6onposogy 1 (cTpenka a) nocTyna-
eT B Typb6OBEHTMAATOP M MNOA [aBfieHWEM BblOpacbiBaeTCA B HarHe-
TaTeNbHy Maructpanb 8. K BbIXOAHOMY OTBEPCTMIO LMK/AOHA-pas-
rpysuTens nNpuCOeAuHeH LWNO30BOK 3aTBOP 9. OH HenmpepbiBHO mnepe-
CbinaeT rpy3 W3 LWKNOHa-pasrpy3nTens B HarHeTaTe/lbHYK  Maru-
CTpanb. 34ecb rpy3 MoAxBaTbiBaeTCA MOTOKOM BO3fyXa, TPaHCMOPTU-
pyetca (cTpenka B) W Bbli6bpacbiBaeTcs MO Ha3HauyeHutio (B OYHKep,
XEeNe3HOAOPOXHbIA BaroH M T. n.). Bo BcacbiBatowein mMarucT-
pann umeeTcs aBTOMaTWYECKUA perynsatop 5 BO3AYLIHOrO MOTOKA.

Conno (puc. 109) sABnsetcs

3ab0pHbLIM OpraHom, 4epes KOTO- ;
pblii rpy3 mocTynaeT BO BCachl-

BalOLWY  MarucTpanb neperpy- \ ‘ A 7
xatend. Conao coctouT U3 BHYT- [:l;:—-—‘
peHHeil Tpyb6bl 3 c naHuem 1 ~+ T ; el 11 162
ANA  NpUCOefMHEHWA K BCaCbl- ‘ T |
BalolleMy Tpy6onposogy. KoH- 9> 1=y i
LEHTPUYHO  BHYTpPEHHel Tpy6e

yCTaHOBNEHa HapyxHasa 6 (ko- 4‘Jf}/t, 5

XyX) C HOXKamu 5. OHu cospa- -

0T 3a30p MeXAY COMMOM U AHU- >~ 4
wem, HanpuMep cyjAHa, nona ZN\

XXeNe3HOAOPOXHOro BaroHa W Puc. HO. LuknoH-

T. M., YTO WCKIOYaeT npucacbl- Puc. 109.  Connmo  pasrpysuTene nHes-

BaHMe conna. Ha HUKHUI KOHeL nHeBMoOMeperpyxare- Moneperpyxartens
' na «Bak-y-BelitTop» «Bak - y - BeiiTop»
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BHYTpPEHHEN Tpy6bl HageTo MOABMXKHOE KOMblO 4, KOTOpoe NpuBa-
PEHO K [BYM MNpyTKam 2, BbiTHYTbIM B BEpXHeil 4acTu B Buae METNU.
MpyTKN NO3BONAIOT MOAHWUMATb UM ONYCKaTb KOMbLO BPYYHYIO, U3Me-
HAS BENWYMHY 3a30pa W KONMYECTBO 3aCacChbiBA@MOro BO3fJYXOM rpys3a,
T. €. PerynupytoT nogavy neperpyxatens. Korfga Konblo YCTaHOBMEHO
B HYXHOE MONOXEHNEe, €ro (UKCUPYHT 3aKpenjeHuem mneTenb K Ha-
pyXHoi Tpy6e npu nomoun raek 7. CONMo norpyxawT B rpys. Tak
Kak BO BHYTpeHHel Tpybe TypBOBEHTUNATOP CO34aeT paspexeHue, ToO

aTMoc(epHbIli BO3ayX YycTpemnseTca TyfAa (CM. CTpenku), yBnekas
3a coboii rpys.

LlnknoH-pasrpysutens (puc. [O) npeacTtaBnsetr cob6oil cBapHOi
meTannuueckuin cocys 5. K BepxHeid UMAMHAPUYECKOW €ro noJsioBMHe
nocpeacTBOM (hnaHua 2 npucoeauHeH Tpy6onpoBof C COMAOM. BHyTpwu
MMeeTCs BepTUKanbHaa Tpyba 6, cBfizaHHas C YAUTKOA /. YnuTKa Tpy-
60MpoBOAOM COeAMHEeHa C TYpOOBEHTUAATOPOM. B HUWXHEN KOHWUYECKOW
MOMOBMHE UWKIOHA WMEETCS CMOTPOBOE OKHO 3. CHM3y K (naHuy 4
NMPUKpenJeH LWIO30BOA 3aTBOP.

LIMKNOH-pasrpy3nTens CAYXWUT ANS OTLENEHUA [pys3a M3 BO34yLl-
HOro notoka crnegywouwum obpaszom. Cmecb rpysa W Bo3gyxa W3 Tpy-
6onpoBoga nonagaeTr B 60MblWWA 06BEM LMKMOHA, MO3TOMY CKOPOCTb
NMoTOKa YMEeHblUaeTcs, a rpys, ABUrasacb Mo cCnupann BHYTPWU UWIWNHA-
pUYecKO 4acTu LMKAOHa, BblMafaeT W3 BO3jyXa W CKAannMBaeTcs B
HWKXHEW KOHWMYECKOW 4acTwu.

Typ6oseHTunstop (puc. 111) saBnsdeTcs arperaTtom, KOTOPbIA BO
BCacblBaloLWel YacTu MarucTpanu neperpyxatens cosjaet paspe-
XeHue, a B HarHeTaTenbHOW — faBfieHWe Bblle aTMocdepHoro. Kax-
fas CTyneHb TPEXCTYNEeHYaToro TypbOBEHTUNATOPaA COCTOUT M3 HENoA-
BMXXHOW 4acTu — cTatopa 5, CKPEMnAeHHOro ¢ .KOXYXOM COOTBETCTBY-
owen ctyneHn. Ha Bany 12 BeHTMNATOpa B KaXAOW CTyneHu ycTa-
HOBMEH AWCK C nonacTamm 7 (TypbuHa). Ero ctynuua 15 ckpenseHa
C BaJioM MpU NOMOLM KOHWYECKOMW BTYNKU U 60nT0B. K KOXYXy nep-
BON— BXOA4HOW — CTyrneHn 9 6ONTOBbIMW COeAWHeHUAMU 16 npukpen-

1
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Puc. 111. Typ60BEHTUNATOP MHEBMONeperpyxarens «Bak-y-Beitop»
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NeH BXoAHo (BcacbiBalowWwmMin) natpy6ok 10. BTopas cTyneHb 8 sBnsi-
eTCA NPOMEXYTOUYHON, a TpeTbsi 6 — BbIXOAHOW, CHAGXEHHON BbIXOA-
HblM (HarHeTaTeNbHbIM) naTpybkom 17.

Ban BeHTMAsATOpa oOnupaeTcs Ha TpU MOAWMMNHWKOBBLIX Yy3na. [Ba
3 HMX 14 3ak/n04veHbl Kopnyca U 60ATaMW MPUKPenseHsl K QaaHuy
KPOHWTeNHa W, KOTOopbll cBfi3aH C BXOAHbIM naTpybkom. TpeTui
MOAWMNMHNKOBBIA y3en 3 CKpensieH C KOXYXOM TpeTbeli CcTyneHu. Tam
e HaxoAsaTcs CTOMOPHOe Ko/nblLo 18 u y3en 4 canbHMKOBOrO YMAoT-
HeHusi. Bce nNoOAWMNHUKM 3aKpbiTbl Kpbliwkamy 13. Bo Bcex coefu-
HEHMSAX MMeTCcs MNpoKnagKW, a BO BCeX AeTansdx, 4epe3 KoTopble
NMPOXOAMT Baf, — CalbHUKOBblE YMNNOTHEHUs. BpalieHue Bana BEHTU-
nfTopa NpPoOUCXOoAMT OT BeAoMoro Bana 19 nNpuMBOAHOTNO MexaHW3Mma.
Ob6a Bafa coefuHeHbl MeXxAay coboin 3ybuaToin mydTol 2. Ha Begomom
Bany XECTKO MocaXeH WKuB 20 KAMHOpeMeHHol nepegauyn. ITOT Bas
onMpaeTcs Ha MOAWWUNHUKOBBIE Y31ibl 1 M 21; UX KOHCTPYKUMA Nogob-
Ha TakuM >Xe y3nam Bafla BEHTUAATOpA.

PaboTaeT Typ6OBEHTUNATOP chedylouMm o6pasom. BpaleHue Be-
[OMOro Bana npuBoda Yepe3 3ybuaTyro My(dhTy coo6liaeTcs Bany BeH-
TUNATOpa, a CnefoBaTenbHO, U TypbuHam. Typ6uHa nepeoii CTyneHu
co3faeT BO BXOAHOM naTpyGKe paspexeHue, B pe3y/ibTaTe 4Yero ue-
pe3 Hero 3acacbiBaeTcsi BO3[yX, W OH YXE€ MoJ HEKOTOPbIM AaBNeHuem
NnocTynaeT B MPOCTPAHCTBO MeXAy  CTaTOPOM W KOXYXOM BTOpOIi
NPOMEXYTOUHOM CTyneHn. Typ6buHa 3TO CTyMeHW MOoBbILIALT [AaBne-
HMe BO3AyXa W HarHeTaeT ero B TPeTbi0  CTYMeHb, [JOBOAUT €ro [0
pacyeTHOro0 UM uepe3 BbIXOAHOW NaTPy6OK BbITaNKUBAeT B HarHeTa-
TeNbHYI0 YacTb MarucTpanu neperpyxartens.

B Tpyb6onpoBoge BcacbiBaloWein MarucTpanu, COEAUHAIOWENR Uu-
KNOH-pasrpy3nTens M Typb6OBEHTMAATOP, HAXOAWTCA aBTOMAaTUYECKUIA
perynatop BO3AyLWHOro notoka (cMm. puc- 108). OH npepfcTaBasieT co-
60/ Kpyrnyw nnactuHy (3acnoHkKy), AuMameTp KOTOpPOi COOTBETCTBYET
gnameTpy Tpybonposoga. Ha nnacTuHe, NPUKPENNEHHO K OCW, Haxo-
QUTCA pblyar, KOTOPbIA PacnosioXeH CHapyXu Tpy6onposoga. Ha pbl-
yare nomeweH MOABMXHbLIA TPy3, KOTOPbIA MOXHO nepeABuratb BAO/b
pblyara ¥ CTONOPUTb. 3TUM YBENYMBAETCA, €CAU TPy3 MNepemMecTuTb
BHM3, WAW yMeHbLUaeTCs, €CAU Tpy3 MOAHATL BBEPX, COMPOTUBAEHME
3aC/IOHKM MOTOKY BO3fyXa, 4YTO NO3BONSET NOAAEPXKMBaTb OMNpefeseH-
HOE COOTHOLUEHME MeX[AY KO/M4YecTBOM BO3Ayxa WM 00bLEMOM MaTepu-
ana npu ero TPaHCNOPTWMPOBAHMM, T. €. He TONMbKO o6ecneynBaeTcs
6esonacHOCTb W Hambofbluas nofjaya MeperpyxaTens, HO W MpefoT-
BpallaeTca neperpyska fsuraTtens npu MOCTYNAEHUU B CUCTEMY upes-
MEPHOro KoAMWyecTBa BO3gyxa. Takum 06pa3oM, 3TO YCTPOWCTBO
aBTOMATMYeCKN perynupyet KonebaHusa ob6bemMa BO3fyXa.

LLINnto30BOI 3aTBOP CNYXMUT Ans 6GecrnepeboilHOW nogayum rpysa u3
LWKNOHa-pa3rpy3nTens B HarHeTaTe/lbHYl Marucrtpanb. 34ecb rpy3
nogxeaTbiBaeTCAd MNOTOKOM BO34yxa W TpaHCnopTupyeTca panee.

LLinto3oBoin 3atBop (pwc. 112) coctouT w3 kopnyca 4 c pebpa-
MU KecTKocTu 5. ®naHel, BXOLHOIO0 OKHa a MPUCOEAMHEH K KOHMYe-
CKOW 4acTu UUKNOHa-pasrpysntens. dnaHel, BbIXOAHOTO OKHa 6 npu-
KpenneH K HarHeTaTe/bHOW Maructpanu neperpyxarens. BHyTpu
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Kopnyca HaxoguTca nonacTHoi 6a-
pabaH co cTynuuei 3, KoTopas no-
caxeHa Ha Ban 6. Ha cemu nonac-
TAX 9 CTYNuUbl UMEKTCA KPOMKMW B
Bufe nnactuH 8. OHM K fonacTam
npukpenneHol 6ontamu 10, HO npu
X ocnabfieHnn KpPOMKWM MOXHO Mne-
pemewiaTb MNpu MNOMOWM BUHTOB 7
C noTtaliHbIMW ronoBkamu. Tem ca-
MbIM CO3faeTca Heobxofumas rep-
METUYHOCTb MeXAy KpPOMKaMu Jo-
nacTein W BHYTPEHHEA  MNOBEPXHO-
CTbl0 Kopnyca. Ban  HenpepbiBHO
BpalaeTca Mo HanpaB/ieHUo cTpen-
KW, MO3TOMY rpys, nonajas B sdei-
KW MeXfay nonactamu, nepemella-
eTCAd M uepe3 BbIXOAHOE OKHO Bbl-
CbiMaeTcsd B HarHeTaTeNbHYl Ma-

N rucTpans.
Puc. 112. Wnwo30BoIli 3aTBOp MHEBMO-
neperpyxartensa «Bak-y-BeiTtop» KpOMKM nonacTeil OT Hanunatwo-
Wero rpysa o4unlalT KpOHWTEN-
HOM /, BWHTaMu // CKpenneHHbIM € KoprnycoM. K KpOHLWTeRHY npu-
KpenneH CKpeboK 2 B BMAe MNNACTUHbI, KOTOPbIM O4YMLWAKT OT rpysa
KpoMKK nonacteir. Kopnyc ¢ o6oux TOPLOB 3aKpbIT KpbllWKamu. Ban
3aTBOpa ONMpaeTca Ha fABa NOALWMNHUKA, 3aKNOYEHHbIX B Kopnyca,
KOTOpble OT/IUTbI 3a04HO Lefoe € KpblWKamu. ITW Y31bl He OT/NnYa-
I0TCA OT O6bIYHbIX KOHCTPYKUMIA UM HA PUCYHKE HE MoKa3aHbl.
MpuBofg Typb6OBEHTMNATOPA U LWO30BOro 3ateopa (pwc. 113) ocy-
WwecTBnAeTcs OT OAHOro 3anektpogsuratena 2. Typ6oseHTunatop 1
paboTaeT NOCPeACTBOM K/AMHOPeMEHHOW nepejayn 12, a wWw030BON
3aTBOP 5 NpuMBOAAT BO BpalleHWe nepejayun: KaumHopemeHHas // u
uenHole 3 u 4. Ha Bany LWNO30BOr0 3aTBopa YCTaHOBAEHa Mpejo-
XpaHuTenbHas My@Ta, NO3TOMY 3Be3fouka LenHolW nepegayn noca-
XeHa Ha Ban cBobogHo. HasHayeHne My®(Tbl—NpefoXpaHuUTbL OT
NOBpPeXAEeHUA 3aTBOP WAM NPUBOL, €c/in 3aTBOpP 3acopeH. MydTa co-
CTOMT M3 LWAPUKOBOr0 OrPaHWYMTENbHOrO nepekayarens 7, Haxoas-
Weroca MexXay CTOMOPHbIM KONbLOM 6 W cBOBOAHO cupswel 3Bes-
Joukoi. K KonblLy 3Be3gouka npuxkata npyxuHoi 8. CTeneHb cXa-
TMA NPYXWHbl perynupyeTtcs raiikoin 9 uyepe3 waiby 10. Ecnu wnto-

Puc. MU3. KuHemaTuyeckasi cxema npuBofa MHeBMoOMNeperpyxarens «Bak-y-BeiiTop»
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30BOI 3aTBOp paboTaeT HOpmanbHO, TO ero 6GapabaH BpawaeTcs 3a
CYET CUN TPeHUs MexAay fetansdmum myQpTbl. Ecnu e OH 3acopeH, TO
6narogaps NpoCKanb3blBaHUID  3BE340YKM OrpaHUYUTENbHbIA BbIK/IO-
yaTeNnb aBTOMATMYECKM OTK/IKOYaeT 3feKTpoasurarens. ITO Mpekpa-
LaeT 3anosiHEHWE LUMKNOHA Tpy3oM W mnpefoTBpaliaeT MoJOMKH.

KnnHopemeHHaa nepefadva 13 wWwA030BOro 3aTeopa CcHabXeHa Ha-
TAXHBIM  YCTPOACTBOM ANS BblOUpaHus  cnabuHbl pPemMHS MpU  ero
BbITATMBAHUU. ITO YCTPOACTBO COCTOMT M3 pebpa 14 pambl Tenexku
U KpoHwTelHa 17. K Hemy 60nTOM C raiikoil 16 npukpensieH pblyar
15, nmetownii npopesb a. Ha KoHue pblyara HaxoguTcs ponuk 18. Mpwu
BbITATMBAaHUN PEMHS OTBEPTbIBAKOT railky W MOBOpaYMBalOT pblyar, a
TakXe MnogHMMaloT ero 6narofapa npopesu Tak, 4ytobbl ero ponuk ne-
pemMecTuUnCAd B MYHKTUPHOE TMONOXEHUE W, U3OTHYB PEMEHb, HATAHYN
ero. Banbl 06eux uenHbIX nepefay BpalialdTcA B MOAWMUMHMKAX Kaye-
HWA, MOMELEHHbIX B Kopnyca. B HUX ynuparTca HaTsXKHble YCTPOIA-
CTBa BWHTOBOrO TWMa, KakK y NMIEHTOYHbIX KOHBelepos. lMpu BpaLieHuu
BMHTOB KOpNyca MOXHO MepemeliaTb, HaTArueas uenn obenx nepepgad
N K/IMHOBOI pEMEHb.

AnekTpoobopypoBaHue. [MeperpyxaTtenb «Bak-y-Beitop» ¢ anek-
TPOMPMBOAOM WMEeT 3N1eKTpoobopyLoBaHMe, COCTOAllee U3  Kabenb-
HOro TOKOMOABOAA, TPex(asHOro acuMHXPOHHOIrO 3/eKTpoABuUraTens
C KOPOTKO3aMKHYTbIM POTOPOM, pacnpefennTenbHOro Luwkadga ¢ an-
napatypoi ynpaBneHus W 3awWwuTbl, NpUGOPOB OCBELLEHUS U CUTHANWU-
3auum.

TOK OT ceTM NO YeTbIpeX>KMNbHOMY Kabento nocTynaeT Ha aBTo-
MaT, PacnofiOXEeHHbIA B pacnpefenuTenbHOM LWKagy, a C Hero —-

Ha py4YyHOe MyCKOBOe YCTPOWCT- « A
BO, KOTOpOe B MOMEHT mycka 7/ 7
BBOAWT B Lenb cTatopa ABura- > 7
Tens  WHAYKTUBHbIA  pe3ncTop o
(cm. § 23). , >

Korga npu pasroHe vactota
BpalweHns poTopa  AocTuraet
HOMWHANBHOrO 3HauyeHus, BpPYyY-
HYl0 PYKOATKON Ha pacnpege-
NUTENbHOM  WKadgy nNpou3BOAAT
nepeknoyeHne, T. e. BbIBOAAT
M3 Lenn cTaTopa WHAYKTUBHbIN
pesucTtop, W gsuratens pab6o-
TaeT Ha  HOMWHANLHOM Hanps-
XeHun. ITn [Ba pexuma pabo-
Tbl fABuratens (nNyckoBoW u pa-
60unin)  MOXHO NpocneanTb nNO
NPVHLMNNANbHOM 3/ieKTpocxe-
me (puc. 114). Mpun nycke 3ambl-
KalTca KOHTaKTbl f, a Npu HOp-

ManbHOW pa60Te — KOHTaKThbl

P. Ha ABEpU pacnpepenntens- Puc. 114. SneKTpocxeMa ynpaBneHus
HOro LUKana pasMelleHbl  aM- neperpyxaresiem "Bak-y-BeliTop"-
8+ o
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nepMeTp, CUrHanbHaf naMnoyvka, KHOMKa aBapuiiHOW OCTaHOBKMW. 3a-
WUTY 3MeKTPOABUTaTENs OT Meperpyskn OCYLLEeCTBAAET pefie 3aliuUThbl.
B anekTpocxeme npeaycMOTPeH TakXXe KOHLUEBO BblKAOYaTeNb, KO-
TOpbli aBTOMaTWYECKU OTK/KOYaeT ABWraTeNb, ecim 3abuBaeTca LWAO-
30BOli 3aTBOp. CpabaTbiBaHWE KOHLEBOr0, B AaHHOM Cflyyae OrpaHu-
UNTENbHOTO, BbIK/AOYATENA MNPOMCXOAUT TMNpPWM  HaXaTuu npeaoxpaHu-
TeNbHOM MY(Thbl, YCTAaHOBNEHHOW Ha OAHOM Bajy, C /foMNacTHbIM 6Gapa-
6aHOM LW/O30BOr0 3aTBOpa. 3anofiHEHWE LMKAOHA TFpy30M B TakoMm
cnyvae npekpauiaercs.

Jkcnnyatauus. Bbicokas nofava neperpyxatens 3aBMCMT OT Mpa-
BUNbHOTO Bbl6Opa MecTa YCTAHOBKM €ro W MpaBWAbHOMO  MOHTaxa
Tpy60ONpoBOAHOI Tpacchl. MalWnHy YyCTaHaBAWBAKT KaK MOXHO 6/u-
Xe K MeCTy 3arpys3ku, a 3aTeM NpoknagbiBaloT Tpyb6onpoBog U3
XeCTKMX u rubkmx Tpy6. [peanoyTeHne cneayet oOTAaBaTb XKecT-
KUM Tpy6aM, TaK KaK OHM CO3[4at0T MeHbluee COMPOTUB/EHME Mepe-
MelleHno rpy3a. Ymucno rubkux Tpyb AOMKHO ObiTb MO BO3MOXHOCTHU
HebOMbWMM, Hanpumep WX CTaBAT NPWU MOACOEAUHEHUMN XECTKUX Tpyo
K UMKIOHY ¥ conny. ,

MpoknagbiBas Tpaccy, cCnegyeT CTPEMUTbLCA BbIMOMHATL €€ MNPsSMO-
NVHERHOW W TOMbKO B KpalHUX Cclyvyasx CTaBUTb >KECTKME CTalb-
Hble KoneHa. CONpOTMBAEHME [BVWKEHUIO Tpy3a OfHOr0 KojeHa npu-
MEpPHO paBHO conpoTuBneHMto 10 M ropusoHTanbHOl Tpy6bl. HyXHO
n3beratb Hak/MoOHOB TpybonpoBoga oT 16 o 70° K FrOpU3OHTY, Tak .Kak
B 3TOM AMana3oHe nojava ymeHbluiaetcs. CoegunHeHne Tpy6 [OMKHO
ObITb FepMeTUYHbIM, O0COBEHHO Ha BcacblBatolleli (BaKyyMHOW) CTOpoO-
He. [N NAOTHOCTM 6GONTOBbIX COEAMHEHWI WCNONb3YHT MPOKIagKK.
BbICTPOCHEMHbIE COEAMHEHWUA MPUMEHAOT B KpalHUX Cayvasx.

OfHO W13 OCHOBHbIX TpeboBaHWil, MpefbABASEMbIX K CMOHTUPOBAH-
HoMy Tpyb6onpoBofgy, — obecneyeHne yg[obcTBa YynpaBieHUs  COMIOM.
Kpyrnoe conno A0/KHO -6biTb BCErga HampaBneHO B rpy3 BepTUKasb-
HO, 4yTO obGecneuymBaeT HaMbONbLIYI MOAaYy YCTAHOBKW.

Mocne TOro Kak Maructpanb cobpaHa, MPOBEPSAOT  COCTOSHME
BCEX Y3/10B MHEBMATWYECKOrO MeperpyxaTens, a .3aTemM OCYLWEeCTBAAT
MyCcK Ha X0M0CTOM xody. Bpemsi nycka He fo/KHO npeBbiwatb 15 c.
Mpu paboTe Ha XOMOCTOM XOA4Yy MNPOBEPAOT OTCYTCTBME nNojcoca BO3-
[iyXa B COEIMHEHMsAX BCaCblBalOleld W HarHeTaTeNbHOW CUCTEM.

Ha BennuuHy nogayn YCTaHOBKM B 3HAUYMTENbHOW  Mepe BAUSIOT
NpaBWbHbIA BbIGOP TWNa comnfia W PeryiMpoBaHWe Koau4yecTBa MOCTY-
nalowWero K Hemy Bo3fyxa. Ecnu ypoBeHb rpysa TaKkoi, 4TO COM/O
MOXeT ObITb MOTPY>XEHO B HEro BepPTMKAaAbHO XOTS Obl Ha MNONOBUHY
ANVHBI, TO cnefyeT NPUMeHATb Kpyrnoe comno. Ecnum e 3To ycnosue
BbINO/IHUTL HEBO3MOXHO, NMPUMEHSAIOT 3a4MCTHOE COMAO.

KonuuyecTBo noOCTynmatoWwero K Ccomay BO34yXa PeryavpyrT npu
MoMHOM 3arpys3ke Tpy6onpoBoja MepeMelieHVeM Kojblia BBEPX ANA
yBeMYEHUS  nojayn M BHU3—[ONA  YMEHbLIeHWs. PerynmpoBaHue
cnegyeT HauMHaTb C HaubONbLUEro 3a3opa MeXAy KOMbLOM U KOXY-
XOM, 4TO 00bIY4HO BbI3bIBAET YaCTUYHOE 3aKpbiTUE perynaropa noTo- -
Ka. 3aTem cneayeT MOCTEMEHHO YMeHbllaTb 3a30p, MOKa Perynatop
noToKa He OTKpoeTcs. EcCAW CONMO MOrPYXXeHo B rpy3 U perynatop.
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OTKPbIT, MOXHO MPOAOMXATb  YMeHblaTb 3a30p [0 Tex Mop, noka
BO BCacblBatowwem Tpybonposode He 6yAeT HabnwfatbCa yMepeHHas
nynbcauymsa. [pu BO3HWKHOBEHUM ee CfiefyeT 3a30p HEMHOro YyBenu-
YnTb. PerynuposaHue Hafo NPOW3BOAMTL MNABHO, TaK KakK faxe He-
3HauyMTeNbHOe W3MEHeHMe 3a3opa CYLEeCTBEHHO BAUAeT Ha mnogadvy
YCTaHOBKMW.

Mpu npaBuabHO OTPeryaMpoBaHHOM COMJe BO BCachbiBalowWel Mma-
rucTpanu npocnywmsaerca cnabad nynbcauusa B6AM3M UMKIOHA, a Npu
YBEIUYEHUN [NIUHBI TpacCbl OHAa YMEHbLUAETCA HACTONbKO, YTO CTaHO-
BUTCA NOYTU He3ameTHOW. Ecau >Xe nynbcauus ycunmeaeTcs U Hano-
MWUHAET TOMYKM, HEOOXOAMMO YBENNYUTL .KONMYeCTBO BO34yXa, MNOCTY-
naroLiero B conso.

Bo Bpemsa paboTbl neperpyxatens AOKEp-MeX a HU3 a Top nepuogu-
YeCKM B TeuyeHWe CMeHbl [O0/KEH MPOBEPATL COCTOSHWE OTAeNbHbIX
Yy310B, B 4acTHOCTW YMAOTHEHWIA, mpocaywusaTb paboTy ABuraTens
n TypboBeHTUNATOPa AN BbIABNEHUA MNOCTOPOHHUX 3BYKOB. PaboTy
YCTAHOBKM MOXHO MPOCNeAnTb Yepes MJEKCUIIacoBOe OKHO B LIMK/IOHE.
Mpu makcMManbHON nojave CTpyw rpysa OyayT AgBuratbcs Mo chu-
panu, nepecekas MOBEPXHOCTb OKHAa. Ecnum cTpym 6yayT TOHKUMWU WUnu
NX. COBCEM He O6ygeT, Heo6XOAWMO YMEHbWWTL KOAMYECTBO MOCTYyMa-
touiero sosgyxa. B cnyuvae 3amonHeHWs LUMKIOHA TPY3OM U OTCYTCTBUA
LBWXXEHNA Mo cnupann KONMYecTBO BO3AyXa B .COM/e YBeNUYMBAIOT.

PaboTy YCTAHOBKM MOXHO MNPOBEPATb MO BbIXOAY rpy3a B KOHUE
AVHWMKM pasrpyskn. Ecnu 60nblias yacTb rpysa, Hanpumep 3epHa, He
BbIHOCMTCA MOTOKOM BO3fyXa, HEO6XOAMMO YBe/NWYUTL MOJavy BO3LY-
xa B conyo. Mpu paboTe neperpyxartens Heo6XOAMMO PerynmposaTb
BO3AYLUHbIA MOTOK aBTOMATMYeCKUM PerynsiTopom.

[Ona KpatKoBpeMeHHOro npekpalweHns TPaHCNOPTUPOBKKN crefyeT
BbIHYTb COMMO M3 rpys3a, a Mpu AAUTeNbHOW OCTaHOBKe Aat0T BO3MOX-
HOCTb BCeili MarucTpanuM OYMCTUTLCA, TMOC/e Yero BbIKAKYAT 3/eK-
TpogBuratenb. [na Cpo4YHOM OCTAHOBKM OTK/lOYalOT 3/1EKTPOABMTIa-
Teflb, He BbIHUMaA conna M3 rpysa.

Mpn TO-1 nepes KaxXAOW CMEHOW MalMHy OYMLWAKT OT [paA3u,
MPOBEPAIOT HATAXKEHWe KNMHOPEMEHHbLIX W LEMHbIX nepegay, Npown3so-
A4AT CMasKy B COOTBETCTBMM C KapToil. [1poBepslOT NAOTHOCTb COeAu-
HEHWIA (naHUeB LWKIOHA CO LWAKO30BbIM 3aTBOPOM M BO34YXOMpPOBO-
OOM, a TakXe CTbIKOBKY Tpy6 B Marmcrpansax, OCMaTtpuBalT U 0uu-
WaloT LIAHO30BOM 3aTBOP, NOATATMBAIOT pPe3bb60Bble COefUHEHUS.

Mpn TO-2 cma3biBalOT NOALIWMHUKA, PEeryinpytoT HaTsXKeHue pem-
Heli Typ6OBeHTUNATOpPA W LUIO30BOrO 3aTBOPA, MPOBEPAIOT W perynu-
pylroT 3a30pbl Mexgy nonactamu 6GapabaHa M KOpNycom LWO30BOrO
3aTBopa.

Mpu paboTe c neperpyxarenem Heobxogumo cobnofate npasuna
6esonacHoOCTM Tpypga, T. €. He NPOU3BOAUTbL PaboT Ha y3nax MaluHbI,
Korga oHa paboTaeT, He NpoBOpayMBaTb BPYUHYIKO LEMHbLIX Mepejad,
a npu npoBopayMBaHUM PeMeHHbIX nepefay AepXXaTb NajoHU MA0CKMK-
MW Ha BEpKHel 4acTu pemHeli. 3anpeliaeTcs OTKPbIBaTb KPbILWKY LMK-
NoHa npu paboTe MaLWMHbI U NPOU3BOAUTL KakKue-nNnbo paboThl Ha LW0-
30BOM 3aTBOpe, €CAU He CHAT NpPWBOAHOIW pemMeHb WAW Lenb, CTaBUTb
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PYKy mepes coniom BO BpeMsi paGoTbl. LlemHble M peMeHHble nepefauu
OO/MKHbI  GbiTb  OFpaXKAeHbl. 3amnpellaeTcs HaxX0AMTbCA Ha  NyTu
pasrpysku 1 B palioHe BMYCKHOro OTBepcTWUs neperpyxatens. Mpu
YyCTaHOBKE MallWHbl AbILWIO0 AOMKHO 6GbiTh OMYLIEHO.

§ 34. MHEBMATUYECKWUIN NMEPErPYXATE/lb «HOMEPO»

MepenBMKHON Ha KOMECHOM X04y MeperpyxaTenb ABASETCA MHEB-
MaTUYeCKON MalUMHON cMewaHHoro Tuna. OH npejgHa3HavyeH ANs ne-
perpysku cCbinyymx rpys3oB. B MalwuHax CMeWwaHHOro Ttuna rpys 3a-
CacblBaeTca M3 Kyuu, a 3aTemM MOTOKOM BO3fyxa Mnoj [faBfeHWeM Bbllle
aTMoc(hepHOro nepemeltaetca no Tpybonposody A0 MecTa pasrpysku.

O6ulee ycTpoicTBo neperpyxartena (puc. 115). Bcsa ycTaHOBKa
CMOHTMpPOBaHa Ha pame 9 4YeTbIpexKosecHON Tenexku. [Meperpyxa-
Tenb COCTOMT M3 3neKTpogBuratens 12, KOTOpblA MpPUBOAWT B [AeliCT-
Bue gaBe Bo3gyxofyBkum 10 »m 13. OHM B OfHON BETBM MarucTpanu
C034al0T pas3pexxeHue, a B APYroil — HarHetaHue. 3TO BbI3blBaeT B CU-
CTeMe NOTOK BO3fyxa, HeOOXOAWMbIA ANS TPaHCNOPTUPOBAHMA Trpy3a.
BXO4HbIM YCTPOWCTBOM ANA rpysa, T. €. 3a60pHbIM OpraHoOM, CAYXWUT
conno 1, KOTOpoe MOrpyXawT B Ky4vy rpy3a. ATMOCHEpHbIA BO34yX
Mo CTpenkam a 4vepe3 COMNO yBfiekaeT 3a Co6Ol rpy3 M 3acacbiBaet-
CA BO BCacblBalOLlyl Maructpanb 2, rae BO3AYXOLYBKOIW co3jaeTcs
paspexeHue. 3aTeM rpys nocTynaeT B UWK/IOH-pasrpysutens 3. 3geco
NMpouCXoauT OTheneHue—-BbINajeHne rpysa u3 Bosgyxa. py3 ocega-
€T B HWKHEA KOHWYECKON u4acTu LUKNOHa-pasrpysmtensa. Bo3gyx
NMPOXOAUT 4epe3 OTBePCTUA LMKNOHA 4, rAe ckanauMeaeTcd nNblib. 3a-
TeM BO3Ayx Mo Tpy6onposogy 5 Hanpasnsetca K Bo3gyxogyske 10.
B aTtom Tpyb6onpoBofe YCTAHOBMIEH perynatop 6 MoToKa BO3A4YXa.
M3 ykasaHHOI BO34yxoAyBKuM no Tpy6onposogy // BO3fyx nocTynaeT
BO BTOPYK BO34yX0AyBKY 13 W noj faBneHWeM HarHetaeTca B Maru-
cTpanb 18. K BbIXOAHOMY OTBEpPCTUIO LMWKAOHA-pasrpysuTens npuco-
eAVHEH LWN030BO 3aTBOP 14, HemnpepbiBHO nNepecbinalowuii rpys u3s
LWK/NOHA-pa3rpysnuTens B HarHetaTe/lbHYK Maructpanb. 3pecb rpys

~

78/ 17 [75/

Puc. 115. Meperpyxatenb «Holiepo»
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noAxBaTbiBaeTCsd MOTOKOM BO3f4yXxa
N TPaHCMOPTMPYETCA NO Ha3Haye-
HWIO.

B HarHetatensHom Tpy6onposo-
fe yCTaHOBfeHa fpoccenbHas 3aj-
BMXKKA, ynpaBnsemas PYKOATKON
17. K HMXHER yacTu LWA30BOr0
3aTBOpa npucoeanHeH Tpyb6onposog
15, no KOTOpPOMY MbiNb W3 3aTBOPA  puc. 116 KuHemaTuueckas cxema npu-
noctynaet B /blNeCOOPHMK 16, a Boaa BO3AYXOAYBOK W WKO30BOTO 3at-
n3 Hero—=B HarHETaTeany}o Ma- BOpa nHeBmoneperpyxartens «Hoﬁepo»
ructpans. C NOBOPOTHOM 4acTbio
pambl MallWHbI CKPEMJIEHO AbIWA0 8 C PYKOATKON 7 ynpaBfieHUs TOp-
MO3aMW, KOTOpPble Haxo4ATCA BHYTPU Konec Tenexkw. [lpuHuun pa-
60Tbl M KOHCTPYKUMS .confa, LWUKNOHA-pasrpy3uTens, BO34YXOLYBOK
M LWIO30BOT0 3aTBOpa Mano OTANYAKTCA OT paccMOTPeHHbIXx B § 33.

MprBOL BO3QYXO4YBOK W LUAKO30BOr0 3aTBopa OCyLecTBAAeTcA OT
OfIHOrO 3nekTpoaBuratens 2 (puc. 116), KOTOpbIi Yepe3 KAMHOPEMEH-
Hble nepejayn 3, .COCTOALME M3 BOCbMW PEMHEN,. BpalwaeT BO3LYXO-
ayBku 1. TMocpeAcTBOM KAMHOPEMEHHOW nepefgavuM 7, COCTOAWER w3
OLHOTO pPEMHS, 3NEKTpPOoABMraTenb OCYLECTBASET MPMBOA LUMHO30BOrO
3aTBOpa 4, CBA3aHHOro C nepegayveil NpeaoxpaHUTENbHOW MydToW 5.
Ecnn nonacTtHoin 6GapabaH LWWAO30BOr0 3aTBOPa 3aKAUMHUTCA TPY30M K
OCTAHOBMTCA, TO MMEKLWMNIACA Ha My(pTe Kynayok BO3AEACTBYeT Ha
KOHLEBOW BbIKNKOYaTeNb 6, -KOTOPbIA BLIKAOYAT 31EKTPOABUraTeNb,
T. . paboTa neperpyxaTena npekpaTuTcs.

AnekTpoobopygoBaHme. TOKOMOABOL K MallMHEe OCYLLeCTBAAETCS
FTMOKUM YeTbIpeXXKNNbHbIM Kabenem. OT My®dTbl, 3aKpenneHHOW Ha pa-
Me MallWHbI, TOK HanpsxeHuem 380 B noctynaet B pacnpegennTesb-
Hbll WKah Ha Tpyb6uaTble npegoxpaHutenu el (puc. 117)'.Wkad 3a-
KpennaeH Ha paMe MallWHbl, HO He )XXeCTKO, KakK coefuHuTenbHas mMyd-
Ta, a Ha Pe3MHOBbLIX amopTu3aTopax. B wkady yctaHoBneHa Bcs an-
napatypa ynpaB/iieHUs W 3aWuTbl:  KOHTAKTOpbl, pene, npejoxpaHu-
Tenu, TpaHchopmartop u ap.

C HapyXHOIi CTOPOHbI ABepW LwWKafa HaxoaATcs BONbTMETP, am-
nepmeTp, CYeTYMK 4YacoB paboTbl, CMrHasbHas namnoyka M fBa nepe-
Kntouatend. C nomoulbto nepekntodatens Al, KOTOpPbIA, Kpome Hyne-
BOr0, MMEEeT TPW TMONOXKEHUS, 3aMepsAaloT HanpsykeHne Mexgy dasa-
mn: R—S, S—T n R—T. C nomowbi BTOPOro BbIMOJHAKT MNYCK U
OCTAaHOBKY aCWMHXPOHHOTO Tpex¢asHOoro ABuratenss ¢ KOPOTKO3aMKHY-
TbiM poTopoMm. [pu nycke ABuWratens cHayana cpabaTbiBalOT KOHTak-
Topbl C1 n C3 1 3aMblKalOTCA MX CWUIOBble KOHTaKTbl C1 u C3, 06MOT-
kn (U—Z, V—X un W-—Y) cTatopa 0Ka3blBaldOTCA MNOAK/IHOYEHHbIMMW Ha
«3Be3gy». Korga npousolnifer pasroH fBuratens, OCyLecTBAAeTca ne-
PEKMIOYEHME O06MOTOK CTaTopa CO «3Be3[bl» HA «TPEYrO/bHUK», T. €. CU-
NoBble KOHTakTbl C3 pasmblKalTCHA, a- KOHTakTbl C2  3aMblKalTCA.

! Ha cxeMe ucnoab3yercs GHpMeHHASs MapKHPOBKa, MOTOMY YTO TaKas e Map-
KHPOBKA HaHeceHa HA anmapaTax MaulHHLL
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OfHOBpPEMEHHO 3aropaeTcs nammnou-
Ka M BK/IOYAETCA CYETYMK 4acos.
MoHunxatowmnii  TpaHchopmatop ml
[er n BonbTMeTp G3 nutaloTCca uyepes
npoboyHble  npefoxpaHuTenn e2.

C TpaHcgopmaTopa CHUMaeTCcs Ha-
npsxeHve 220 B pna uenu ynpa-
BNEHNA (Ha CXeme He MoKasaHa).

B anekTpoo6opyfoBaHue BXOAAT
KOHLEBble  BbIKNOYaTenu. Takoi
BbIK/1t0YaTe b, YCTAHOBMEHHbIN, Ha-
npumep, Ha My{Te Bana LWK30-
BOro 3aTBopa, npu cpabaTbiBaHWUU
OTK/N0YaeT nNPUBOAHON ABUraTenNb
M. Tak Kak 3awmuTa 31eKTpojBura-
TeNns OCYLWecTBNSETCA  TEena0BbIMU
pene, cnegyetr uUMmeTb B BUAY, 4TO
v @ OHM MOryT cpaboTaTb He TO/bKO
W P, OT Meperpyskn ABuratens, HO U oOT
N b BO34EelCTBUSA COJTHEYHBbIX  fly4el
WAN NOBbILEHHON TemnepaTypbl OK-
pyXalLero Bo3ayxa.

dkcnnyatauma. [ns obecnedve-
HUA BbLICOKOW nogaynm neperpyxatens «Hoiiepo» cobnwogaloT Te Xe
yCNoBUA, 4TO U LN1A neperpyxatens «Bak-y-BeiTtop». MNpu npoknag-
Ke TpacCbl HE0O6X0AMMO LMK/IOH pa3BepHYTb Takum o06pasom, 4TOOLI
BCacblBatolWee OKHO OblI0 HanpaBfieHO B CTOPOHY NPOKafblBAEMOro
TpybonpoBoga. Ons Takoro pasBopoTa -ciegyet ocnabutb 60nThl
KpenneHus @naHua LMKAOHA C (naHuem L30BOro 3aTsopa M OT-
BepHyTb 6apalukm 60NTOB, C MOMOLLbID KOTOPbIX LWK/AOH COEAUHSAeT-
ca ¢ Tpybonposogom oTpaboTaBliero Bo3gyxa. [locne passopoTa
UMKNOHa 60nTbl U Gapawku HeobXxoammo 3aTsiHyTb. Bce Tpy6onpoBo-
bl TpacCbl HaAeXHO COeAUHEHbl MeXAy CO060W O6bICTPOAENCTBYHOLWU-
MU KPIOKOBbIMW 3a@)XKWMaMMW, a FepMeTUUYHOCTb AOCTMUraeTcs YNAOTHS-
IOWUMU  KONbLAMMW.

Mepef MyCKOM MalUWHbI MPOBEPSIOT HATXKEHUE KAWHOBLIX PeMHei
npueBoja BO34YXOAYBOK LUMKO30BOr0 3aTBOpa, YCTOMYMBOCTb BCEX OMOP
BCACbIBAKOLWLEro M HarHeTaTeNbHOro Tpy60npoBoOAOB.

‘B nepuop xonoctoro nycka ApoccenbHas 3acioHKa perynmopa
noToka BO3fyxa 3akpbiTa. [locne pasroHa pgsuratens (3aropaetcs
KOHTpPONbHAsA NaMnoyka) MNaBHO OTKPbIBAOT [POCCENbHYH 3acC/OHKY
Tpy6onpoBoja MeANIeHHbIM MOBOPOTOM PYKOATKM U CTOMOPAT ee B
rOpM30HTaNbHOM  MOJIOXKEHMM, MapaniefbHOM OcuM Tpybonposoja.
Mocne OTKPbLITUS ApPOCCENbHON 3ac/NOHKM CTpenka perynstopa mno-
TOKa MepeMecTUTCA B 3alITPMXOBaHHOE Mone LWKanbl npubopa B Hyne-
BOe MOJIOXKEHMe. YCTaHOBKa NpM 3TOM paboTaeT BXOMOCTYH.

Mocne nycka MpOBEpPsAOT FePMETMYHOCTb BCEX COeAUHeHWid Tpybo-
MPOBOLOB ¥ HauuHaloT neperpy3ky. OAHOBPEMEHHO PperynupytoT no-
Jadvy BO3fyxa B COMNO A0 TOro MOMEHTa, MOKa CTpesnka perynaropa
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NMOTOKa He MepemMecTUTCA BNEBO MO LIKane B MOJ0XEHWe, COOTBETCTBY-
lolwlee MOMHON Harpyske (TpeTbe [efleHMe Ha LWKane perynsatopa).
3T0 03Ha4aeT, YTO YCTaHOBKa [OCTMrfa MaKcuManbHOW nogaun. Of-
Hako cnefyeT MOMHUTb, YTO NpU 6GOMLLWIOM Yyrfie OTK/IOHEHWA comnfa oT
BepTukKanu, Hanpumep 30°, nojavya YCTAHOBKM CHUXaeTcsa MPUMEPHO
Ha 20%, XOTs mokasaHuWa npubopa COOTBETCTBYIOT MOMHOW Harpyske.

Mpu paboTe ycTaHOBKW HeO6GXOAMMO CnefuTb 3a Tem, 4TOObI rpy3
He cKanmiuBascs MOA LWI30BbIM 3aTBOPOM, UYTO MOXET MNPUBECTM K
obpa3oBaHUO Npobku. B cnyyae BbIKAKOYEHWUA ABUraTens Ans nepe-
HacCTpoOiKkM Tpyb6onpoBOAOB WAM nNpu cpabaTbiBaHUW YCTPONCTB 3NeK-
Tpo3awnTel (NpeaoxpaHUTenei, pene 3awuTbl) U B  APYrUX cay4vasx
ABUraTenb -BO3AYyXOAYBKM BKAKOYAKT NOBTOPHO. OfHako ecay noBTOp-
Hbll NYCK He yfancsd, TO CNefytownii nyck Npon3BoAAT MpuM  3aKpbITOi
fpoccenbHOl 3acioHKe TpybomnpoBoda, KoTopas MAaBHO OTKPbIBaeT-
C TOMbKO NOC/Ae MOMHOrO pasroHa 3nekTpoasuratens. Ecnu TpeTuii
MycK B X044 NeperpyxaTens OCywWwecTBUTb He yAanocb, TO HeE06X04MMO
BbIACHUTb MPUYMHBI U YCTPaHUTb UX.

Mpn KpaTKOBPEMEHHOW ocTaHoBKe (He 6onee 10 MwH) neperpy-
XaTens 3NeKTPoABUraTe/l  MOXHO He OTKAYaTb, a NUWb 3aKpbiTh
fpoccenbHy0 3acfoHKy. Ho no wucteyeHum 10 MWMH 3acnoHKa AOJ/KHA
ObITb CHOBa NMNAaBHO OTKPbITa.

[Ona pnuTenbHoOW OCTaHOBKM MeperpyxaTens Heob6XoAMMO BbIHYTb
coniio U3 rpysa, AaTb BO3MOXHOCTb MOSIHOCTbIO OTcocaTb Trpy3 M3
BcacblBalOLWero Tpy6onposofa M TOMAbKO TOrga MOCTaBUTb TPEXMO3ULM-
OHHbI/i Mepekntyatenb B HY/NeBOE TOMOXEHWE, OTKAKYMB MUTaHWeE
anekTpoABuratens. [And 3akpbiTUs LPOCCENbHOWA 3aCNOHKW €e PYKOoAT-
Ky NOBOpayMBatOT WM CTOMOPAT B BEPTMKa/SbHOM MOMIOXEHWW. [MuTaHue
OT CeTW Meperpyxatens Hafo OTKAUUTB.

Mpun TO-1 ounwalrT YCTAHOBKY OT MbUIM W TPsA3M, a TaKXe nep-
thopupoBaHHyl0 Tpyby B Kopnyce uMKnoHa. Mpu TO-2 BbINOMHAKT
Becb 06beM pa6oT mo TO-1 u, KpoMe TOro, CMasbiBalOT MOALWMMHUKN
BO3AYXO0AYBOK, 3M1eKTpojBuratens. IATW y3/abl CHabXeHbl perynatopa-
MW, C MOMOLLbK KOTOPbIX WCMOMb30BAHHOE W JINWIHEE KOJIMYECTBO
CMa3Ky BbDKMMaeTCcsi M3 MOAWMUNHUKOBOrO MPOCTPaHCTBa.

OcHOBHble npaBuna 6GesonmacHOCTM Tpyga npu paboTe Ha nepe-
rpyxatene «Hoiepo» B MNpMHLUMMNE He OTAMYAKTCA OT MOJOOHBLIX Mpa-
BUN ANA neperpyxaTens «Bak-y-BeiTop».

FABA VI OPTAHU3ALNA N SKOHOMWKA
NMPON3BOACTBA

§ 35 OPFrAHMU3AUUA NPOU3BOACTBA

B noptax OCHOBHOI (hopMmOli -opraHu3auyuMnm Tpyga SBAsSETCAS Npo-
M3BOACTBEHHas ©Gpuraga. 3OTO — NepBMYHOE 3BEHO KonnekTnea. OHa
06beAUHAET CBSI3aHHbIX MeXJy CO60A TEXHONOrMYEeCKMM MPOLEeccoM
paboymx, KOTOpble fat0T 3aKOHYEHHbI B TOM WAM WHOW 06nacTU MNpo-
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AYKT Tpygaa. BpuragHas gopma obecnednBaeT paluoHanbHOe pasgene-
HUe TpyfAa, CNoco6CTBYeT pPa3BUTUIO WHULMATUBLI W COPEBHOBAHMS B
KONNEKTMBeE. ‘

KomnnekcHas MexaHu3auus neperpy3oyHbiX NpoLeccoB, NpUMeHeHNe
NPOrpeccMBHO TEXHONOTMU CMOCO6GCTBOBAAN BO3HUKHOBEHWUIO MNpodec-
CWUii LWIMPOKOro Mpothmas M NpMBENM K CO3JaHMI0 [BYX BWAOB bGpurag:
KOMMMEKCHbIX W YKPYMHEeHHbIX  KOMMAeKCHbIX. OCcHOBOW opra-
HM3auuMn Tpyga B 3TUX  6Gpuragax  ABAAETCA  OBNajeHUe He-
CKOMIbKUMU  CMEXHbIMW  Mpogeccusimm. Kaxablih  uneH bpura-
Abl MOCTOSHHO  WAM  3MW304MYECKN  BbLIMOMHAET HE TONMbKO  OfHY
CBOK OMepauuio, HO U CMeXHble, KOTOPblE paHblle BbIMOAHAAN ApYyrue
PaboTHMKU. B pesynbTaTe 3HAYMTENbHO COKPALLalOTCA BHYTPUCMEH-
Hble NPOCTOM, MOBbILWAETCA MNPOM3BOAMTENLHOCTL TpyAa, obecneymBa-
eTca B3auMO3aMeHAeMOCTb paboTHUMKOB. B yKpynHEHHON KOMMJjiéKc-
Hoil 6purage (YKB) 60nblie BO3MOXHOCTEN ANA B3aMMO3aMeHSeMO-
CTW M COBMELLEHNs NPo(eccnid, paunoHaNbHOrO WUCMONb30BAHNA KaX-
[0ro paboyero, NMKBMAALUN BHYTPUCMEHHbLIX NMPOCTOEB.

Pa3sHOBMAHOCTbIO KOMMIEKCHbIX U YKPYMHEHHbIX KOMMNEKCHbIX $IB-
NATCA  CNeunannm3MpoBaHHble 6purafbl, BbIMOMHSAOLIME ONPEAEEH-
Hble CMUCTEMATMYEeCKN MOBTOPAIOLMECS TEXHONOrMYecknme npouecchl. B
CMeunann3npoBaHHbIX 6Gpuragax npPoOU3BOAUTENLHOCTL Tpyda [0CTM-
raeT HauBbICLIErO 3Ha4YeHus. B nocnegHee Bpems BCe LWIMPE pacnpo-
CTpaHseTcs HoBas (opma OpraHu3auuu Tpyaa Ha MOPCKOM TpaHcrop-
Te — 6purafgHblii nogpsa, KoTopas TakXe .CMoCOGCTBYET AOCTUXEHWIO
MaKCMManbHOW NPOWU3BOAUTENLHOCTM.

BaXHOIl COCTaBHOI uacCTbl0 OpraHusauuMm Tpyaa SBAseTCs YycTa-
HOB/EHWE paLMOHANbHOIO peXxuma Tpyaa M oTAbiIXxa. OCOBEHHO BaX-
HO 3TO ANA NOPTOBbIX 6purazd, paGoTaloWMUX KPYrNnoCyTOYHO B YCNOBU-
X MOCTOSAHHO W3MEHSIOLMXCA TEXHOMOTMYECKMX MpPOLECCoB, OKpYXa-
lollien cpefbl, TemnepaTypbl U T. M. B LeNsX COXpaHeHWs NOCTOSHHOM
paboTOCNOCOGHOCTM M MpPOWU3BOAMTENLHOCTM Gpurag B MNopTax Yepeay-
0T HanpasneHne 6puraj Ha BpefHble paboTbl, C MPUMEHEHUEM TAXENO-
ro (M3uM4yeckoro Tpyfa, COKpalleHMe uucna HOUYHbIX CMEH, CoueTaHue
Tpyaa M nedyeHus B NPOPUNAKTOPUAX, [LOMONHUTENbHblE KpaTKOBpeE-
MeHHble nepepbiBbl (5—10 MUH), BHYTPUCMEHHblE MNepecTaHOBKU pa-
6ouMX Cpean KOonnekTuea Gpuradbl, co3gaHue 6a3 oTabixa U Ap.

BaxXeillMm nokasaTeneMm [esaTeNbHOCTM KaXAoro npegnpusaTus
ABNSETCA MPOM3BOANUTENLHOCTL TpyAa. Ee ponb B pelleHuy 3agay Kom-
MYHUCTWYECKOTO CTPOMTENbCTBA OrpoMHAa. BblCOKas NpPOW3BOAMTEb-
HOCTb Tpyfa B MOPCKMX MOpTax CNoco6CTBYET YCKOPEHWD 06paboTKu
(noTa, >KenesHoJOPOXHOTo MOABMXHOTO COCTaBa, aBTOTpaHCMopTa C
MUHUMaNbHLIMU TPYAOBLIMK 3aTpaTamu.

Mpon3BoaMTENbHOCTL TpyfAa 6puraj [4OKepOB-MeXaHM3aTopOB oOlle-
HMBAETCA MO CTEMEHW BbIMOMHEHUS CMEHHbIX KOMMMAEKCHbIX HOPM Bbi-
pa6oTKK. TOBbIlIEHWE NPOU3BOAUTENLHOCTU TpyAa SABASETCSH OCHOBHbLIM
(aKTOPOM YBENMYEHMS  HALMOHANLHOTO [A0Xofa W, CneaoBaTeNbHo,
[anbHEeMWero pasBUTUS SKOHOMWKM U MOBbIWEHWS  MaTepUanbHOro
6NarococTosiHMS Hapofda, NpupocTa 06bLEMOB MPOWM3BOACTBA, UTO Aa-
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€T BO3MOXHOCTb MOJIHEE YAO0BNETBOPATL MOTPEGHOCTM HACeNeHnUs W Ha-
pofHOro xossiictea. OT YpPOBHS NPOU3BOAUTENILHOCTM TpyAa 3aBUCAT
3(h(heKTUBHOCTb WCMOMb30BaHWA MaTepuanbHO-TEXHUYECKUX PeCcYpCoB,
pe3ynbTaTbl BCE XO3SMCTBEHHOW [AeATENbHOCTU MNpPeanpuUaTUiA.

MoBbILEHNE NPOU3BOAMTENBHOCTM  TpyAa B MOpTax AOCTUraeTcs
BHEAPEHMEM HOBbIX MOABEMHO-TPAHCMOPTHLIX MalWH, COBEPLUEHHbIX
rpy3o3axBaTHbIX MPUCNOCOONEHWIA, MPOrPecCMBHON TEXHONOTUWU, KOH-
TeilHepu3aunein 1 nakeTmsauunei rpys3oB, YKPYMHEHWEM Tpy30BbIX MECT,
yBeNnYeHneM o6bema NpsAMOro BapuaHTa, Cchneuuanusaumein o6purag,
BBOAOM B 3KCNayaTalLMi HOBbIX TUMOB CYZAOB.

HenocpefCTBEHHOE BAWSIHME Ha MNPOU3BOAMTENbHOCTL Tpyda OKa-
3bIBAlOT KOMM/EKCHble 6Gpurafgbl [OKepOB-MexaHW3aTopoB. 3ajgava
Kaxaolh 6puragbl — gobuBaTbCA MaKCMManbHON MNPOU3BOAMTENBHOCTM
nyTemM pauuoHanbHOW opraHusayuyu Tpyga uYNeHOB Opuragbl, Hepdo-
MyLWEHNs NPOCTOEB, MOCTOSAHHOIO MOBbIWEHUS KBanMuMKaumm n Ma-
CTepcTBa, Pa3BMTUSA TBOPYECKOW MHULUMATKMBLI M MPOM3BOACTBEHHOW ak-
TUBHOCTMW, YKpenneHus TPYAOBOA W MNPOU3BOACTBEHHON AWUCLMUNAWHBI,
COBEpPLUEHCTBOBAHMS MPWEMOB W BHEAPEHWS HOBbIX METOAOB TpyAa.

§ 36. ONTUMAJ/IbHbIA PEXWM OBPABOTKM CYLOB

Bonblwnm pe3epBoM MNOBbIWEHNA 3PHEKTUBHOCTM PaboTbl MOPCKO-
ro TpaHcnopTta ABASETCS COKpalieHWe CTOSAHOYHOrO BPEMEHWM CYAOB B
noptax. B KaXgom nopTy O4HOBPEMeHHO o6pabaTbiBaloT rpynny cy-
[0B, pacnonaras Ans 3TOW Uenu onpegeneHHbIM KOAMYECTBOM MNpuya-
NOB, TEXHUKWN U TPY[OBbIX PECYpCOB.

Pe3ynbTaTbl 06pabOTKM KaXKoro CyfHa HemnocpefCTBEHHO 3aBUCAT
OT KOHLEHTpauMnm Ha HeM TEXHUYECKMX CPeAcTB M pabouyeil cunbl. Ba-
PUAHTOB KOHUEHTpauunM MOXeT ObiTb MHOXecTBO. [pn 3ToM addek-
TMBHOCTb OfHOFO M TOr0 e BapuaHTa Ans Gaota M Ans noprta Mo-
XeT O6blTb pasnnyHoli. Tak, BapuMaHT C MWHMMAasbHbIMW  pacxofamu
nmopTa Ha nNeperpysoyHbie onepayum MOXET MNPUBECTU K YBENYEHUIO
CTOSIHOYHOTO BPEMeHW CYAOB W, Clef0oBaTeflbHO, MOBbLICUTb PacxXopbl
Ha cogepxaHue ¢nota. Apyrve BapuaHTbl C MUHUMaNbHbLIMW PacxXo-
famu no (GaoTy MOryT MoBfe4vb 3a CO06O HeonpaBAaHHO BbICOKME pac-
X04bl Ha 06pabOTKYy CyA0B B MOPTY.

Moa onTuMMasbHbLIM PeXMMOM 06paboTKM OTAENbHOrO  CyAHa B
MopTy NpW AaHHbIX MaTepuanbHbiIX W TPYAOBLIX pecypcax MNOHWMatoT
TaKyl OpraHusayuMio neperpysoyHbiXx paboT U 06CNyXUBaHUA CYAHA,
Mpyv KOTOPO MaKCUMasbHO COKpaliaeTcs CTOSIHOYHOE Bpems, a 3aTpa-
Tbl MOpTa, CBfA3aHHble C 00pabOTKOW AAHHOrO CyAHa, M pacxofbl na-
POXOACTBA MO €ro COAEPXaHWUK ABAATCA MUHUMASbHLIMU,

B onTumanbHOM BapuaHTe MNpeaycMaTpMBAlOTCA:  3KOHOMMWYECKM
LenecoobpasHas KOHLEHTpaLus TEXHUYECKUX CPeAcTB M TPYLOBbIX pe-
CypcoB Ha 06paboTKe KaXpaoro cyfHa; BbIMNO/HEHWE T[PY30BbIX paboT
no Hambonee NPOrpPeccCUBHbLIM TEXHONOTMYECKMM CXeMaM; MaKCuMab-
HOe COBMellleHWe BCMoMOraTefibHbIX onepaunin (6yHKepoBKa, TeXHu4e-
CKOe CHabXeHue, KpenneHwe rpysa M [Ap.) C OCHOBHbIM MEPerpysou-
HbIM MPOLECCOM.
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Mpon3BOACTBEHHON XapaKTEPUCTUKOA OMTMMANbHOIO pexuma  AB-
NnAeTca nokasaTeflb ONTWManbHOW BafoOBOW WHTEHCUBHOCTM 06paboTkm
KaXJoro CcyfHa, KOTOpPYH OnpeaenstoT Kak OTHOLIEHMe BCero norpy-
XEHHOr0 (BbIFPY>XEHHOr0) rpy3a KO BPpeMeHW HaX0XAeHWs CyfHa B MOPTY
OT ero npuxoja [0 OTxXofa. lMcxogs M3 3TOro mokasatensa onpegens-
0T Hambonee paunoOHanbHyK paccTaHOBKY CYyAOB NO npuyanam U Bbl-
LenalT Ang ux 06paboTKM ONTUMANbHOE  KOMMYECTBO TeXHUYECKMX
CpefAcTB U pabouyeil cunbl. SPDEKTUBHOCTL paboTbl MOPTOB B 3HAYM-
TeNbHON Mepe 3aBUCUT OT PaBHOMEPHOM MojaynM CyfoB NO 3apaHee
COrnacoBaHHOMY C NapoxoAcTBOM rpaguky. OT nNopToB ONTUMMU3aLWA
paboTbl TpebyeT HaCTOW4YMBOW, MOBCEAHEBHOW AeATENbHOCTW MO COBEP-
LIEHCTBOBAHUIO TEXHWYeCKOl 6asbl, TEXHOMOrMW U OpraHusaumm nepe-
rpy304HbiX paboT. lMpu 3TOM MNepBOCTEMEHHOE 3HAYeHVEe KMeeT Ccheuu-
anusauus KOMMNAeKcHbIX 6purafd, CKnagos, nMpuyanos, palioHoB (yua-
CTKOB) No pogam nepepabaTbiBaeMblX FPY30B W HanpasieHUAM.

HoBoini opmoil opraHmsaumyM neperpy3oyHoOro npouecca SBWIOCH
co3fjaHue 06pa3L0BO-MOKa3aTe/bHbIX Yy4yacTKOB. Kaxablii  06pasyo-
BO-NOKa3aTe/lbHbIi y4yacTOK MpeAcTaBAseT Ccob60i COBOKYMHOCTb 0Of-
HOro-AByX MNpuU4YanoB, MPUAEralWnX K HUM OTKPbITbIX W 3aKpbITbIX
CKNagoB, MOAbEMHO-TPAHCMOPTHbLIX MalUWH, Pa3BUTHIX XXENE3HOZ0POX-
HbIX MyTeA u [JOPOr, CO34alWMX TEXHWYECKME M OpraHM3auMOHHble
BO3MOXHOCTW [/17 'BbICOKOMPOM3BOAMTENLHOTO Tpygda. [na o6paboT-
KW CYAOB B OMNTUMaNbHOM PEXWUME Ha TaKuX y4yacTKax npuyanbl U
CKnagbl cneynanu3vpyloT MO HanpaBfeHWAM U poAaM rpysoB; LUMPOKO
MPUMEHSIIOT MaKeTM3auuio UM KOHTEelHepu3auuto TFPy30B C 4YaCTUYHbIM
NMakeTMPOBaHWEM HEMOCPeACTBEHHO B MOPTY; KaXAyl TexXHOnMorunye-
CKYH JIMHWIO OCHaLlalT HEOBGXOAMMbIMU TEXHUYECKUMU CpeacTBaMU U
rpy3o3axBaTHbIMW NpucnocobneHnamMu, obecrneymBarWMMU MaKcMManb-
Hbli O0XBaT KOMM/EKCHOW MexaHu3aunein; 3aKpennsatoT  MOCTOAHHbI
KOHTUHIEHT KOMMAEKCHbIX 6purag v onepaTtMBHO-CKAALCKOro nepco-
Hana. Pa6oTa Ha 06pa3loBO-NoOKa3aTeNbHbIX Yy4yacTkax ob6ecneyuBa-
eT fanbHelillee CcOKpalieHWe CTOAHOYHOrO BpPeMEHW CYAOB W MOBbl-
WwaeT 3apheKTUBHOCTL Tpyfa.

C uenbl0 JanbHeidwero yckopeHuss 06pa6oTkm ioTa B mopTax
pacrnpocTpaHseTCs OpraHu3aLus BCeX Meperpy3oyHbIX MPOLECCoB Mo
HenpepbIBHOMY NjaHy-rpadmky. Mcxogs W3 MAaHOBOW  UMCNEHHOCTM
pabouMx KOMM/EKCHbIX 6puraj pacueTHbIM MyTemM YycCTaHaBiWMBAKOT
YMCNO TEXHONOTUYECKNX JIMHWIA, KOTOpble MOPT 0653aH E€XEecyTO4HO
BbIAENSATL Ha 06paboTKy CyfoB, BaroHoB, aBToTpaHcnopTa. pu 3Tom
Kaxjoe CyAaHO 06ecnedynBaloT BMOJSIHE OMpPefeNieHHbIM  YKUCIOM  fIn-
HWiA, MO3BONSIOLWMNX NPOBECTW €ro MEPerpysKy B ONTUMalbHOM pPEeXUME.
MonyunB 3a6naroBpeMeHHO, He MO3f4Hee uyeMm 3a 12 fHeli, uHdopma-
UM O TNOAXOAE CY[OB, TpYy30B, NOANEXALWX MEperpyske, MOpT C
YyUYeTOM CPEeAHEefOCTUTHYTON NPOM3BOAUTENIBHOCTU Tpyda Ha Kaxom
BapuaHTe COCTaB/AET NiaH-rpatuk 06paboTKM CyfHa, B KOTOPOM-yKa-
3aHO €ro HavMeHOBaHWe, MpuWYan OWBAPTOBKM, KOAUYECTBO Fpy3a,,Noi-
NeXxallero neperpyske, YMCAO €XECYTOYHbIX TEXHOJOTMYECKUX JINHWINA,
BPEMS Hayana M OKOHYaHus 06paboTkn cygHa. MnaHbl-rpaduku coc-
TABASIOT €XEeLHEBHO MO Mepe MoMydYeHWUs UHGOPMALUU O MOAXOAe HO-
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BbIX CYZOB W BHECEHWA KOPPEKTMBOB B CBA3W C Hemorofoi, gobasne-
HVEeM rpy30B ¥ Ap. WMeHHO Mo3ToMy Takas opraHusauus paboT Ho-
CUT Ha3BaHWe HenpepbIBHOro nnaHa-rpaguka pabotsl nopta (HOTPI).

MHOroBapnMaHTHOCTb 3afiay Mo onTumusaummu obpaboTku hnorta no-
TpeboBana BHeApeHWA B NPOW3BOACTBO aABTOMAaTU3MPOBAHHBLIX CUCTEM
ynpasneHua (ACY). C nomolwbio 3TUX CUCTEM B MOPTax exXefHEeBHO
pewatTcd 3afjaynM No pacrnpefeneHnto pecypcoB (TEXHOMOTMYeCKUX
NVHWRA), cocTaBNeHWt0 rpaukoB o6paboTkn cygoB. ACY «[lMopT»
BefeT TakXe Y4yeT MOCTYM/IeHUA U OTrpy3KM 3KCMOPTHLIX WM WMMOPT-
HbIX FpPy30B NO 06bEKTaM, Hanuuue W ABMKEHWE KOHTEeHepoB, Noano-
HOB, CTPOM-KOHTeiHepoB, o6ecneuynBaeT WMHPOpMaLMO O (MHAHCOBON
M KOMMEpPYecKoih [eATeNbHOCTH.

§ 37. COUNANNCTNYECKOE COPEBHOBAHUE

Pofb ¥ 3HayeHWe COLUAIUCTUYECKOTO COPEBHOBAHWA, KaK BaXHO-
ro aktopa KOMMYHWUCTMYECKOro CTPOMTENbCTBa, packpein B. WN. Jle-
HWH B cTaTbe «KaK opraHm3oBatb COpeBHOBaHue?» B. W. JleHUH Teo-
peTuyeckn 06OCHOBAN OrpoOMHOE 3Ha4yeHWe COLMAaNUCTUYECKOro COpeB-
HOBaHWA B CTPOUTE/NIbCTBE HOBOro obuiecTBa, CHOPMYIMPOBas OCHOB-
Hble MPUHUWUMbLI ero opraHu3auun — rnacHoCTb, CPaBHUMOCTb pPe3y/ib-
TaToB, BO3MOXHOCTb MOBTOPEHWA MOMOXWUTENbHOrO onbiTa. Ha cospe-
MEHHOM 3Tane coumanucTuyeckoe COpPEBHOBaHWE MNpuobpeTaeT KauyecT-
BEHHO HOBble YepTbl, HOBble 0COOEHHOCTH.

B KaX[OM KO//eKTUBE COLMANUCTUYECKOe COPEBHOBAaHUE fABNAETCH
HernpeMeHHbIM YCNOBMEM pocCTa MPOM3BOAUTENbHOCTU Tpyaa. Hawm6o-
Nee BaXKHOe 3HayeHWe npugaeTcd B noprax COLMAIUCTUYECKOMY CO-
pPeBHOBaHWIO KOJ/IIEKTUBOB KOMMJIEKCHbIX 6puraj AOKepoB-mMexaHu3a-
TopoB. Kaxpaa Opuraga exerogHo MNpPUHMMAET  cOLMANUCTUYECKME
o6s3aTenbCcTBa M 3aKJKYaeT JOroBOP O COPEBHOBAHUMM C OAHON wnK
HECKONbKMMKU GpuragamMmy CBOEro paiioHa, Apyrux paoHoB u fgaxe
OpYyrux nopTos.

OCHOBHbIM COfepXXaHWeM COLManUCTUYECKUX 0643aTeNbCTB ABMAET-
CA BbIMO/IHEHWe TOLOBOr0 MfaHa, 4YTO CBUAETENLCTBYET O 3aMHTepeco-
BAHHOCTW KONINEKTMBOB 6Opwurag B pe3yfnbTatax 0O6LWeEro Ttpyga BCero
noprta. Hapagy c aTuMm npuHMMaloTCcAa 0643aTefibCTBA O MepeBbINOJIHe-
HUM KOMMNEKCHbIX HOPM BbIpabOTKM, OCBOEHMW BTOPbIX Mpodeccuii
M MOBblWEHUN KBanu@pukaumu, paborte 6e3 6Gpaka, ydvyacTum B pauu-
OHanusauuMm un n3obpeTaTeNibCTBE, O HACTaBHUYeCTBe Haj MOMOLLIMU
JOKepamu, [OCTUXKEHUU HauMBbICWIMX pPe3ynbTaToB MNpOW3BOAUTENbHO-
cTu Tpyga.

Bonblwoe MecTo B couManUCTUYECKMX 06fA3aTenbCcTBax OTBeLEHO
o6LlecTBEHHOW paboTe, Yy4yaCTMIO B HAPOAHbLIX APYXWHaX, MNOBblLLE-
HUO 06weobpa3oBaTeNlbHOr0 YpoBHA, 60pbbe 3a 3BaHWE KONNEKTMBA
KOMMYHWUCTMYecKoro Tpyga. LUupokuit pasmax B noptax NPUHANO CO-
peBHOBaHWe 3a [AOCPOYHOE BbIMOJHEHWE NATUAETHUX 3afjaHuii. Couu-
anucTuyeckne oba3aTenbcTBa MPUHUMAKOT  6puragbl TakXe Mo fJo-
CpOYHO 06paboTKe OTAENbHLIX CYAOB, BAarOHOB W aBTOTpaHcmopTa.
CnaBHON Tpaguuwei cTano B MOPCKMX NOPTax B3ATUE MOBbILEHHbIX
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0693aTeNbCTB B YeCTb O6UENHbIX faT, 3HaMeHaTeNbHbIX CO6bITUIA B XUN3-
HW COBETCKOrO Hapofa W BbIABMKEHWE BCTpPeYHbIX nNnaHoB. Ha 6ase
3TUX NMAHOB MOPTbl B LENOM TakKXe BbICTYMalT CO BCTPEYHbIMU Naa-
Hamu YBE/MYEHHOrO rpy30060poTa U AOMOAHUTENLHON NPUGLINK.

3a710romM ycCnewHoro BbINOMHEHUS COLMANUCTUYECKMX 0053aTeNbCTB
ABNSAETCA BHYTpPUGpUrafHoe COPEBHOBaHWE, CO34aHME XOpOLWero Mwu-
KpokMmaTa B KaXAOM KOMNeKTUBE, ToBapulieckas B3auMOMNOMOLLb
M Bblpyuyka, 6epexnuBoCTb U 3IKOHOMWUA B Tpyhe, 3PPeKTUBHOE uC-
Nnofb3oBaHWe MaluH W npucnocobneHnin. WUtorm coumanncTuyeckoro
COpeBHOBaHMA 6purag NoABOAATCA Ha 3acefaHMAX MEeCTHbIX KOmUTe-
TOB paiioHOB W MOPTOBbIX KOMUTETOB MO pe3ynbTaTaM paboTbl KoOMM-
NeKcHbIX 6purag 3a mecdl, KBaptan u rof. PeweHus npodcorosHbIX
'KOMWUTETOB O XOf€e COpPEeBHOBaHMA W nobefuTensax LOBOAATCA [0 CBe-
[LEeHWs BCEro KONMeKTUBa Mopta nyTem 3aHeceHWs Ha [OCKU nokasa-
Tenen, 'BbiNyCKa «MOMHUA», WHpoOpMaUUM Ha . pabounx cobpaHusX,
B MHOTFOTUPaXHbIX W TOPOACKWUX ra3etax, BbICTYMMEHWWA MO pajguo wu
LpYrux CpefcTB YCTHOM WM HArnagHoi nponaraHpbl.

CopeBHOBaHMe 3a [JOCPOYHYKO 06paboTKy Cy[oB uYallle Bcero npo-
BOAUTCA KOMMNEKCHO, T. €. B HEM YYacTBYIOT, Hapagy C MopsKamu
M NOPTOBUKaMW, XKENe3HOLOPOXHUKU U aBTOMOOGUAUCTLI, PabOTHUKMK
XNe6HbIX WHCNekuui. WNTorm copeBHOBaHWA NOABOAATCA MO BbINOMHE-
HUIO pPasoBbiX KOMMIEKCHbIX [OroBOpoB Ha 06paboTKy cyaHa KomwuTe-
TamMy npodcoto30oB paiioHa, MopTa, CTaHUMKW, CYyfAHA, XO03PacyYeTHO-3K-
cniyataunMoHHOW rpynnoii MnapoxoAcTBa WM ApYrnX OpraHusaluid.

KomnnekcHoe coOpeBHOBaHWe CMOCOOCTBYeT YyaydlleHUo paboThl
BCEX 3BEHbEB TPAHCMOPTHOrO MpoLecca U YyCKOpeHMto o6paboTku (noTa.

B 1975 r. KonnekTuBbl YepHOMOpPCKOro napoxopactsa, Opfeccko-
KuwmnHeBCcKOn >xenesHoi pgoporn um Ogecckoro 061acTHOro npovsBoj-
CTBEHHOr0 YMpaBAeHWA TPY30BOro aBTOTPaHCNOPTa BLICTYMNWUAN C WUHU-
LUMATUBON MNPUHATUA COBMECTHbLIX COLMANUCTUYECKUX 00A3aTeNnbCTB.
3T0T onbIT 6bIN opcbpeH LK KIMCC w nonyuynn wMpokKoe pacnpo-
CTpaHeHue B pApyrux 6acceiiHax. [MopTbl TakXe cTanuM 3aknw4atb
[OroBOpbl O KOMMAEKCHOM COPEBHOBAHUMM C MPUNOPTOBLIMU dKene3Ho-
LOPOXHBIMU  CTAHLUAMU W aBTOTPAHCMNOPTHbIMKU MpeanpuatTuamu. B
NPakTUKYy O0praHM3aTopckoi paboTbl MOBCEMECTHO BOLUNO MNPOBedeHue
COBMECTHbIX CO6paHWii, 3acefaHuil No MOABELEHWIO UTOroB COPEBHOBA-
HAA U OpYyrux Mep, CNOCOBCTBYIOLWMX YKPenjaeHWo TBOPYECKOro Co-
LPYXecTBa CMeXHbIX .KO/EeKTUBOB.

Ons nobGeauTeneit COLMANUCTUYECKOTO COPEBHOBAHMA Cpeau fi0-
‘KEPOB-MEXaHW3aToOpoB YCTaHaBNWBAOTCA Mepbl MOpanbHOro U Mate-
pUanbHOro mnooupeHns. K uuciny MopanbHbIX CTUMYNOB OTHOCATCA:
BpyueHne nepexofsalinx KpacHbiX BbIMMENOB; MNPUCBOEHWE  3BaHWIA
YOAPHWKOB 1 KONJEKTUBOB KOMMYHUCTMYECKOTO TPyAa;, HarpaxpaeHue
MoYeTHbLIMU TpaMoTaMu; 3aHeceHWe B KHUry loyeta U Ha fgocky [lo-
ueTa, BpY4YeHME MNEPexoAslMX KyGKOB; LUIMPOKOE OMNOBELleHNe 4Yepe3
neyaTb M paguo.

Moaaepxusas WHULMATMBY MNepeOBUKOB B COPEBHOBAHUM Befy-
WMX npodeccuit MOpPTOB M B LENAX LIMPOKOW Monynspusaumm u pac-
NpocTpaHeHMs UX ONbiTa MUHUCTEPCTBO Mopckoro ¢nota CCCP u
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LK npodcoto3a paboymx MOPCKOro W peyHoro nota ycTaHOBUAM YC-
NOBUS  COLMAIMCTNYECKOTO COPEBHOBAHMS™ pPabOTHUKOB '‘BEAYLLMX
npodeccuii.

3BaHue «Jlyywmin [OKep-MexaHuW3aTop» nNpucBamBaeTcs TeM pa-
604nMM, KOTOpble PEryNsApHO MEPEBbLINOMHAT CMEHHble KOMMIEKCHbIe
HOPMbl BbIPa6OTKM W 3afaHuA N0 NOBbILEHNIO NPOU3BOAUTENLHOCTH 06-
CNYXXMBAeMbIX MePerpy3ouHbIX MalluH, aKTWBHO COAeNCTBYIOT COKpa-
LEeHN0 CPOKOB CTOSAHOYHOrO BPEMEHM CYyAOB M BaroHOB noj rpys3o-
BbIMW OMepauusMu, ycrnewHO COBMeLLaloT CMeXHble npodeccmm u oc-
BaMBalOT ynpas/jeHWe BCEMW Meperpy3oyHbIMM  MawuHamMum B Tpy30-
BOM palioHe. 3BaHue «Jlyuywwii no npodeccuu» npucBamBaeTcsa Mo
nopty, 6acceliHy, MUHUCTEPCTBY, & MNOMy4YMBLUME €ro AOKepbl-Mexa-
HU3aTOPbl MPEMUPYIOTCA.

MobeauTensaMm NpUCYXAAKTCA [EHeXHble NpeMun Mo pe3yfbTaTam
COLMAMCTUYECKOTO COpPeBHOBaHMA 3a MecAl, KBapTan, rog, mo urtoram
06paboTKN OTAENbHbIX CYAOB, 3a AOCTMXKEHWE 0CO60 BbICOKON Mpous-
BOAMTENbHOCTM TpyfAa npu nepepaboTke OTAENbHbIX BUAOB TPY30B.

XopoLwo opraHn3oBaHHOE COLMANMCTUYECKOe COpeBHOBaHMWe, [Aeii-
CTBEHHbIA KOHTPONb 3a BbIMNOJHEHWEM 0653aTenbCTB, LWMPOKas rnaac-
HOCTb XOJa W WTOrOB COPEBHOBAHWA CAYXaT 3an0roM YCMewHoro wu
[OCPOYHOr0 BbIMOMHEHNS TOCYAapCTBEHHbIX M1aHOB.

§ 38. TPYJOBOE 3AKOHOAATE/IbBCTBO

B cootBeTtcTBUM ¢ KoHcTuTyumeit CCCP Bcem rpaxpgaHam obecne-
ynBaeTca paBHOMpaBue B 061acTu Tpyda He3aBUCMMO OT HauWOHaNb-
HOCTM W pacbl. 3awuTy TPYAOBLIX MpaB rpaxgaH, OXpaHAeMbiX 3aKo-
HOM, OCYLEeCTBAAIOT TFOCYAapCTBEHHbIe OpraHbl, a TakXe npodec-
CUOHaNbHble COH3bl W ApYyrue 06 ecTBEHHbIE OpraHu3aunu.

Mpn npueme Ha paboTy Mexgy TPyAAWMMUCS W NpPegnpuaTuem
3aK/iloyaeTcs TPYAOBOA [OroBOp, NO KOTOPOMY TpyAdAwuica o06sa3y-
eTca BbINOMHATL paboTy MO ChneuuanbHOCTU C MOAYMHEHWEM BHYTPEH-
HeMy TpyLOBOMY pacnopsigky, a npegnpustue o06sA3yeTcs Bbinaavu-
BaTb Tpygdwemycsa 3apaboTHyl nnaty u obecneymsaTb YC/OBUA Tpy-
fa, npefyCcMOTPEHHble 3aKOHOAAaTeNbCTBOM O TPYAE W KOMNEKTUBHbLIM
[OroBOPOM.

TpyAoBble LOroBOpbl 3aK/JKYAKTCA Ha HeOonpefeneHHbIA CPOK, Ha
CPOK He 6ofiee Tpex fieT, Ha BPeMsA BbINOJIHEHUS KaKOW-TO ONpefeseH-
Holi paboTbl. 3akiloyeHWe TPYAOBOro Aorosopa odopmaseTcs npuka-
30M afMWHMCTpauMu nopta O 3ayucieHun Ha paboTy. Mpu 3TOM MO-
XeT 6blTb 06YC/MOBMEHO COrfalleHnemM CTOPOH WUCMbITaHWe C Lenblo Npo-
BEpKM cooTBeTCTBUA pabouero nopyvaemoit emy paboTe.

[na pokepoB-MexaHW3aTOPOB CPOK WCMbITaHWA YyCTaHOBMEH B
npegenax ofgHoW Hegenu. [lo Havana paboTbl agMMHMCTpauus nopTa
pasbAcHAeT pabouyemy ero npaBa M 0653aHHOCTU, YC/AOBWUA ONAaThbl
Tpyfa, 3HaKOMUT C MpaBuMnaMu BHYTPeHHEro TPYAOBOro pacnopsgka,
MHCTPYKTMpPYeT no 6e3onacHoCTW Tpypha, MNPOM3BOACTBEHHOW caHWTa-
puM 1N NPOTMBOMOXapHON oOXpaHe, a 3aTeM HampaBnseT Ha pabouee
mecTo (B paiioH, 6puragy).
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Mpn 3aKNYeHUM [OroBopa Ha HEOMNpefeNieHHbIl CPOK pabouunii
MOXET YBOMWUTbLCA MO CBOEA MHMUMATMBe, MpefynpeanB 06 3TOM MWCb-
MEHHO agMUHUCTpauuio 3a fABe Hegenu. locne WCTeYeHWUs 3TOrO0 CpoOKa
pabounii MMeeT MpaBO MNpeKpaTuTb paboTy, a agMUHUCTpauua 061-
3aHa MPOW3BECTM C HUM MOMHbIA pacyeT. PacTopXeHune TpPyAoBOro Ao-
roBopa MOXeT ObiTb MNPOM3BEAEHO TaKXe MO COrfaleHnto CTOPOH,
MCTEYEHUN CpOKa [OroBopa, B CAy4vae MpuU3biBa Ha BOEHHYK CHyXOy,
nepesoja paboyero ¢ €ero corfacuMa Ha [ApYryw [O/MKHOCTb, B CUAY
npurosopa Ccyfa K AMLIEHUD cBO6OAbI, HanpaBneHUs paboyero no npu-
roBopy cyga B ne4yebHO-TPyAoBO/ npodmnakTopuit, O0TKasa paboue-
ro oT mepeeoja Ha paboTy B ApPYryl MeCTHOCTb BMeCTe C mpegnpus-
TMEM MO MHUUMATMBE afMUHMUCTpaLUN.

TpyfoBoii A0OroBOp A0 WUCTeYeHMs CpokKa [eiAcTBUS MOXeT GbiTb
pacToprHyT agMWHUCTPaLMeil B ceayloWmux caydasx:

NUKBUAALMUW NPeanpuATUs, COKpalleHWs  YMCIEHHOCTW pabouux;

06Hapy>XMBLIETrocs HeCOOTBETCTBUS paGouyero BbINOJHAEMON paGoTe
BC/eCTBME HeAOCTAaTOYHOW KBanugumKauum nu6o no COCTOAHWIO 3[0-
POBbsl, MPENSTCTBYIOLIEFO NPOAOMKEHNIO PabOThl;

CUCTEMATUYECKOTO0 HEUCMONHEHNS pabouymm 6e3 yBaXUTENbHbIX
NMPWYMH BO3M0XEHHbIX HA HEro 0653aHHOCTEW, €ecnM K Hemy paHee
NPUMEHANNCL Mepbl AUCLMNAMHAPHOTO WAW O0O6LLECTBEHHOIO0 B3bICKa-
HUS;

nporyna 6e3 yBaXWUTeNbHbIX MPUYMH (B TOM 4MC/Ae MOSIBIEHWUA Ha
paboTe B HETPe3BOM BUfe);

HesiBKM Ha paboTy B TeyeHue 6onee 4 Mec NoApsj BCNeAcTBME
BpPEMEHHOW HeTPyA0CNOCOBHOCTH.

PacTopxeHune TPyAaoBOro Aorosopa Mo WHULMATMBE afMWHUCTpaLuMm
He gonyckaetca 6e3 npefBapuMTeNIbHOrO COrfacuMs MeCTHOro  KOMMU-
TeTa npodcotosa, 3a WCKAYEHWEM CAy4yaeB, MPeAyCMOTPEHHbIX 3aKO-
Hopatenscteom CCCP.

Ons  [OKepoB-MexaHM3aTOPOB KOMMEKCHbIX Opurag B MOPCKUX
nopTax B OCHOBHOM YyCTaHOBfMeHa nNATUAHeBHas pabouvas Hegensd. Pa-
60Ta NPOM3BOAUTCA KPYrNOCYTOYHO B TPWU CMEHbI MO CKOMb3ALLEMY Fpa-
GuKy. Kak npaBuno, nepexof W3 OJHOA CMeHbl B [PYryk OCYLLECT-
BNAETCA 4epe3 Kaxayt pabouyl Hepento. o cornacoBaHutoo ¢ npodg-
COMO3HbIMW OpraHuzaynsaMu B nopTax Ana KOMNNEKCHbIX 6purap BBe-
JeH CYMMMWpPOBAHHbIA Yy4yeT paboyero BpeMeHu (3a Mecql, KBapTan,
rof) ucxods M3 MNPOAO/MKUTENbHOCTM paboyeil Hepenn 41 4. Bbixop-
Hble AHM paboymMM KOMMMEKCHbIX 6purag ycTaHaBAMBAlOTCA MO exe-
MecsAYHOMY rpaduky, paboTa B BbIXOAHble [AHM 3anpewaetcda. B wuc-
KNIOUYNUTENbHLIX Cy4vyaax AN MpefoTBpalleHUa npocTod CyAoB U Ba-
rOHOB, NWKBUAALWUW aBapuii, NpU CTUXMWIAHbIX 6efACTBUSAX, MO cOrnaco-
BaHUO C MECTHbIM KOMWTETOM Mpo@coto3a paspewaeTca npuBneYeHue
[OKepoB-MexaHn3aTopoB K paboTe B 3TU AHWM MO MUCbMEHHOMY MpuUKa-
3y aAMuHMCTpauuu. 3a paboTy B BbLIXOAHON [AeHb MpefoCTaBNseTCS
OTryn B TeyeHWe 6GAMXKaWWLIMX ABYX Hefenb. Ecnm  npepocTaBneHume
[OHA OTAblXa HEBO3MOXHO B CBA3WM C YBONbHEHMEM paboyero wuaum B
APYrUX cny4vasx, npegycMOTPeHHbIX 3aKOHOAaTenbCTBOM, TO paboTa B
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BbIXOJHOW fAeHb OMfiaynMBaeTcs B [ABOWHOM  pa3mepe. [lorpysoyHo-
pa3rpy3oyHble paboTbl B Mpa3fjHWYHble AHM OMaynBatoTCAd B ABOWHOM
pasmepe.

L oKepbl-MexaHW3aToOpPbl MOMNb3YIOTCA €XErogHbIM OTMYCKOM Mpo-
[LOMKUTENbHOCTbIO 15 paboumx AHeil. 3a BbIMO/AHEHWE [AOMOAHUTENb-
HbIX 00513aHHOCTEN MO 06CAYXMBaHMIO aBTOMOrPY3YMKOB, COBMELLEHUIO
npodgeccum TanbMaHa, Npu paboTe Ha BpeAHbIX Fpy3ax # Apyrux oo6-
CTOSATENbCTBAX B KaXAOM MOPTY KOMMEKTWUBHbIM AOFOBOPOM Mpeay-
CMOTPEHO npefocTaBneHne pabouynm [OMOJHWTENLHOrO oTnycka. B mo-
PAAKe MOOLPEHNS YneHaM A06pPOBO/bHBIX HAPOAHbIX U MOXAPHbIX
APYXWH MOXeT ObiTb Tak)Xe MpefocTaBfeH [AOMONHUTENbHbIA OTNyCK.
OTnyck npefocTaBfseTca 3a nepBblii rog paboTbl Mo ucTeyeHum 11
Mec, 3a nocnegytouime rofbl — B at060e BpeMs B COOTBETCTBUMM C rpa-
(hMKOM. 3amMeHa OTMycKa [eHeXHOW KOMMeHcaluell He [AOMycKaeTcs.
Mo cemeiHbIM 06CTOATENLCTBAM W [APYTMM YBaXKMTENbHbIM MNPUYMHAM
'‘paboyeMy MoOXeT (6GbiTb .MpeAoCTaBNeH KpaTKOBPEMEHHbI OTMYCK
6e3 coxpaHeHWs 3apaboTHOW nnaTbl.

3apaboTHas njata JAOKepaM-MexaHM3aTopaMm BbinjadyMBaeTcs /fBa
pasa B Mecsl, B CPOKW, COrfacoBaHHbie C MPOQCOIO3HOW opraHu3aLu-
eii. [aTbl BbINMaTbl OFOBOPEHbI KONMEKTUBHLIM [0rOBOPOM. PacueTsl
3apaboTHOl nnaTbl B 6OMbWWHCTBE MOPTOB MPOM3BOAATCS MalIWHHO-
CYETHBIMW cTaHuusmu. Mepef BbINAATOW 3apnnaThl KaXaomy paGoue-
MYy BbIJae€TCSi pacyeTHbIii NMCTOK. Mpu yxode B OTMycK pa6ouuii mony-
yaeT 3apaboTHYI0 mnaTy 3a BCe Bpems OTMycka He Mo3fjHee YeM 3a
TPU AHS [0 Hayana oTnycka. Mpu yBoNbHeHUW paGouyero Bbinjata npu-
ynTalLWMXCS CYMM MNPOM3BOAUTCA B [A€Hb YBONbHEHUS.

B cnydyae BpeMEHHO HeTPyAoCnoCOGHOCTM MO 6One3Hu paGouemy
BbiMNauMBaeTcs nocobue M3 CPeACTB TrOCYAapCTBEHHOTO COLMAaNbHOrO
CTpaxoBaHMA. Pasmepbl nocobus ycTaHaBNMBAOTCA B 3aBUCUMOCTY
OT cTaxa pa6oTbl B MOPAAKE, MPesyCMOTPEHHOM 3aKOHOAATe/bCTBOM.
Kpome TOro, noco6us BbiNJa4MBalOTCA MPU YyBeUbe, BPEMEHHOM nepe-
BOZle Ha Apyryw pa6oTy, Npu yxode 3a 6ONbHLIM YNEHOM CEMbM, Ka-
paHTWHe. Tpu 6ONE3HW MNU yBeuybe Moco6Us BbiNNaunBaloTCA [0 BOC-
CTAaHOBMIEHUA  TPYAOCMOCOBGHOCTM WAM YCTAHOBMIEHUS WHBANUAHOCTH.
CpefCcTBa roCyAapCTBEHHOr0 COLMANbHOTO CTPax0BaHMS WCMOMb3YHOT-
Cs TaKXe Ha CaHaTOPHO-KYpPOPTHOE /eyeHue pabounx, 06CNyXMBaHMe
WX NPOMUNAKTOPUAMU M [OMaMM OTAbIXa, Ha AWETUYECKOe MuUTaHue,
COoZlepXKaHne NMUOHEPCKUX narepeii n 6a3 oTAbixa.

LOna HasHayeHWs MEHCMIA M Mocobuil MO BPEMEHHOW HeTpyaocno-
COGHOCTM BaXXHYH poOnb WrpaeT cTaX paboTbl — 06WWMIA N HenpepbIB-
Hblii. Mo o6WMM CcTaXem MOHMMaeTcs 06Was MPOAO/IHKUTENbHOCTb
paboTbl C Hayana TpyfAoBOM AeATenbHocTM. O6WMIA cTax  paboThbl
YUUTbIBAETCA NPW HaszHauyeHWW MneHcumn. [1o[ HeMNpPepbiBHbIM CTaXeM
MOHMMAETCA HenpepbiBHas TpyAoBas [eATeNbHOCTb Ha OAHOM npej-
npuaTUU. HenpepbiBHbIA CTaX COXPaHAETCA, ecniu MepepbiB Mpu ne-
pexofe Ha Apyryw pab6oTy He npeBbiwaeT 1 mec. HenpepbiBHbIA CTax
yunTbiBaeTCA NpW Ha3HAYeHWM NOCOOWIA MO BPEMEHHON HeTpyAaocnocob-
HOCTVW W OMNpefeNieHnn pasmepa MeHCUN.
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Bce paboTHMKM MOPCKMX NOPTOB 06beAMHeHbl B Npodcoto3 pa-
OOTHWKOB MOPCKOFO M peyHoro nota. B mopckux mopTax Bcei npog-
COK3HOIM paboToil pPyKOBOAUT MOPTKOM®MIOT, M3bupaemblii 06WMUM CO-
6paHumem paboumx M cayxXawwx, a B palioHax U X03AlACTBaxX — MeECT-
Hble KOMWUTeTbl. TMOPTKOMMNOT M MeCTKOMbl MNPeACTaBNAAT WHTEepPechl
pabounx un cayxawux B o06nacTu Npou3BOACTBa, Tpypha, ObiTa
KYNbTypbl.

MpodeccnoHanbHble OpraHM3auun y4vacTBYKOT B BbINOSHEHUU TO-
CYAAapCTBEHHbIX MaHOB Trpy3onepepaboTKW, >B peLleHUn BOMPOCOB
pacnpefeneHus W WCNONb30BaHWA MaTepuanbHbIX M (UHAHCOBBLIX pe-
CYpCOB, BOBMEKalT paboumx M CcAyXawux B ynpasieHWe NPOuU3BOA-
CTBOM, OpraHu3ylT COLMANnMCTMYecKoe COPeBHOBaHWe, MaccoBOe Tex-
HMYeCKoe TBOPYECTBO, COAENCTBYIOT YKPENJeHW0 MpOn3BOACTBEHHON
W TPYLOBOW AWCLWN/MHBI, OCYLLECTBAAOT HAA30p M KOHTPONb 3a CO-
6niogeHveM 3akoHodaTenbCTBa O TpyAe W MpaBua NO OXpaHe TpPyaa,
KOHTPO/IMPYIOT KWAMLWHO-6bITOBOE 06CAYyXMBaHME paboumx u chy-
Xalmx, COBMECTHO C afMWHWUCTpaumeli pacnpefensioT XKUY no-
Wwanb, OCYLECTBAAIOT rocyfapCTBEHHOe COUManbHOe CTpaxoBaHue, Ha-
npasnsfloT paboynx W CcAyxawmx B Joma OTAbIXa, npoduaakTopum,
caHatopuu.

Mexay afMUHUCTpauueid U Npod)CO3HOW opraHusauuMeil B Kax-
LOM MOPCKOM MOPTY 3aK/o4YaeTcs KONJIEKTUBHLIA [OTOBOP, B KOTOPOM
COLEPXATCA OCHOBHbIE MOMIOXKEHWS NO BOMpocaMm Tpyaa U 3apaboT-
HO nnaTbl, pabo4yero BPEMEHW W BPEMEHU OTAbIXA, MAaTEPUANbHOrO
CTUMYNUPOBAHMUS, OXpaHbl Tpyfaa. KOMNEKTUBHbLIM  [OFOBOPOM YycCTa-
HaB/IMBAKTCSA B3aMMHble 0653aTeNbCTBA aAMUHUCTPALUMU' U  KOJJEK-
TMBA PaboUMX M CAYXAlMX MO BbINOJHEHWIO M/AHOB, COBEPLUEHCT-
BOBaHWIO MPOW3BOACTBA U TPYAAa, BHEAPEHWUIO HOBOW TEXHWUKW U MOBbI-
LWEHUIO MNPOW3BOAWNTENLHOCTU TPYAAQ, Y/NYYLLIEHWH KauyecTBa W CHUXe-
HUIO ce6ecToMMOCTM, Pa3BUTUIO COLMANMCTNYECKOTO COPEBHOBAHMS,
YKPENAEHUIO AUCLUMAUHBI, TOBLILEHWUID KBanuduKayum, MOLFOTOBKe
KafpoB, NPeAoCTaBNEHWUIO IbFOT W MPEUMYLLECTB MepefoBUKaM MpPOU3-
BOACTBA, YNYULIEHUIO YCMOBWA Tpyfsa W Ky/JbTYpHO-6LITOBOrO 06CHy-
XWBAaHWUSA, PasBUTUIO BOCMMTATE/IbHOW U KYIbTYPHO-MacCOBOW paGoThl.

§ 39. HOPMUPOBAHVE N OIMNIATA TPYOA

YcnewHoe pelleHne 3ajavy Hay4yHoil opraHmsauum Ttpyga (HOT),
MOBbIWEHNA MPOU3BOAUTENIBHOCTA W CHWXKEHUA CebecToMMoCcTM norpy-
304HO0-Pa3rpy3oyHbiXx paboT HEBO3MOXHO 6e3 COBEpLUEHCTBOBAHMS
HOPMWPOBAHUA, LWWPOKOTO BHEAPEHUS  TEXHUYEeCKM  0O60CHOBAHHbLIX
HOpM 3aTpaTt Tpyja.

Mof TexHWYyecKUM HOPMUPOBAHMEM TMOHMMAETCH  Hay4yHO 06O0CHO-
BaHHbIi METOJ W3y4yeHUs MNpoLeccoB TpyAa AN BbIABNEHWUA pe3epBOB
HenpepbIBHOrO ¥ MJaHOMEPHOro0  MOBbIWEHUS  MPOWU3BOAUTENLHOCTYU
Tpyga. B 3ajaynM TeXHWYECKOro HOPMWMPOBAHUSA BXOAAT: U3YUYeHUe W
aHann3 TMepefoBOro OMbITa; MPOEKTUPOBAHWE paLuoHaNbHbIX TPYLo-
BbIX MpoLeccoB (NpMeMoB M METOLOB Tpypha, pexuma paboyero Bpeme-
HW); pas3paboTKa, NpoBEpKa W BHELPEHMEe TeXHWYECKN O0O6O0CHOBAHHbIX
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HOPM; CMCTEMAaTUYECKUA nepecMoTp YCTapeBWNX U  3aHMXEHHbIX
HOpM; ob6ecneyeHne 3apaboTHON nnaTbl Ha 6ase CcOLMANNCTUYECKOTO
NpMHUMNA U onnatbl MO KOMMYECTBY M KayecTBY Tpyha; Y4yeT U aHanus
BbIMO/IHEHMS HOPM; CO34aHWe YCNOBMIA, CMNOCOGCTBYHOLINX BHEAPEHUID
nepefoBbiX MeTO4OB pabOTbl, Pa3BUTUIO TBOPYECKOW  MHULMATMBSI,
CoLMannCTUYEeCKOro COpPeBHOBaHUSA.

TexHMYeckoe HOPMUPOBaAHME 3aK/O4YaeTcsd B YCTAHOBAEHUW HOPM
BPpEMEHW W HOpPM BbIpaboTKM. Hopma BpemMeHW onpeaensercs Konwu-
YyecTBOM paboyero BpeMeHM, 3aTpayMBaeMoro Ha neperpysky 1 T rpy-
3a B OMpefefieHHbIX NPOU3BOACTBEHHbIX YCNOBUSAX MPU MOAHOM WCMNOJIb-
30BaHMM BO3MOXHOCTEA  MNOALEMHO-TPAHCMOPTHOrO  06opyaoBaHMS.
Hopma BpemeHW u3MepsieTCAs B MalUMHO-4Yacax WAM 4eoBeKO-yacax
Ha 1 T. Hopma BbIpaboTKM onpefensieTcqd YMCAOM TOHH rpysa, KO-
TOpPOe [AO/MDKHO OblTb MeperpyXeHo B eAMHULY BpemMeHu (4ac, CMeHY)
npu Tex e 3ajaHHbIX YycnoBusx. Hopma BbipaboTKM wu3MepseTcs B
TOHHaX Ha 4efioBeko-yac (4enoBeko-cmeHy). Hopma BbIpaboTKM U
HOpMa BPEMEHW CBSi3aHbl MeXAy Cco6oi obpaTHOI 3aBUCMMOCTbiO. C
YBeNIMYEHUEM HOPMbl BbIPabOTKM Heo6XoAMMOe BpeMs Ha eAuHULY
npoaykuum (Hopma BpPeMeHM) yMeHbluaeTcsd, U HaobopoT.

B noptax nNpUMEHAOT KOMMJEKCHbIE HOPMbI BbIpaboTKM Ans
6puragbl, BbIMOMHAKOWENA KOMNAEKC B3aMMOCBSA3aHHbIX paboT 0AHOro
TEXHOMOINMYeCcKOro HasHavyeHusa. KomnnekcHas Hopma BblpaboTKu on-
pefenser 4UCNO TOHH Tpy3a, KOTOPOe [OMKHO OblTb MeperpyxeHo
COBMECTHO paboTalWMMU WUCNONHUTENAMU B TeyeHue CMeHbl. B npak-
TUKE MCNOMb3YIT TakKXe WHAUBUAYaNbHYO HOPMY BblpaboTKu, onpe-
0EeNnAoWyo 4ncno TOHH rpy3a, KOTOPOe JO/MKHO OblTb MeperpyxeHo
OfHUM pabouuM 3a CMeHy.

B Mopckux noptax [AencTBYIOT eAuHble, OacCeliHOBble W MECTHbIe
KOMM/IEKCHbIE HOPMbl BbIPabOTKM Ha MNOrpy304HO-pas3rpy3oyHbie pabo-
Tbl. EAMHbIE HOPMbl BbIPabOTKWM, YTBEPXAEHHble MocTaHOBMeHUEM [o-
cypapcteeHHoro komuteta Coseta MwuHuctpos CCCP no Bomnpocam
Tpyha un 3apaboTHoi nnatel u CekpeTapmata BLICMC, o6s3atenb-
Hbl AN NPUMEHeHUs Npu HOPMUPOBAHWM MeperpysouvHbiX  paboT BO
BCEX MOPCKMX nopTax. OHW yCTaHOB/EHbl Ha CEMWYACcCOBON paboumii
feHb. bacceliHOBble HOpPMblI pa3pabaTbiBaloT Ha paboTbl M yCnoBUS,
He npeaycMOTpeHHble B COOpPHUKE eAuHbIX KOMMAEKCHbIX HOPM Bbl-
paboTKW, HO BbIMOMIHAEMble B MOPCKMX MOpTax AaHHOro MOPCKoro 6ac-
ceilHa. MecTHble HOpMblI pa3pabaTbiBalOT Ha paboTbl U YCNOBMUA, HE
NpefyCcMOTPEHHbIE B COOpPHMKAX €f4WHbIX M 6acCeiHOBbIX KOMMIEKCHbIX
HOpPM BbipaboTKU. OBbIWEHHbIE, MO CPAaBHEHUIO C eAWHbIMU U Baccei-
HOBbIMW, MECTHble HOPMbl TakXe BBOAAT B TeX cay4vasdx, Korga efuHble
M 6acceiiHOBble HOPMbl BbIPab0OTKM B JaHHOM MOPTY YCMEWHO OCBOEHbI,
3HAUUTENbHO MEPEBbLIMOMHAKTCSA 3a CYET BHEAPEHWS HOBOW TEXHUKU W
HOT.

[ns HOPMUPOBAHMS NeperpysoyHbIX paboT BCe TPy3bl pasfefieHbl
Ha cnefyloliue KaTeropuu: B MellKax, B KuMnax, KaTHO-60YKOBble, B
AlMKax, 6e3 YMaKoBKW, TSXKEeNOBecHble, MeTaNl/bl M MeTaninyeckue
W3[enns, NecHble, HaBano4Hble. B 3aBUCMMOCTM OT MacChl U pasme-
POB 0fHOro MecTa, MOrpy3o4YHOro  06beMA, (U3UKO-XUMUYECKUX WU
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OPYTVX CBOWCTB Tpy3bl KaXAoW KaTeropum Aenstca Ha  Knacchl.
py3oBble MOMELLEHNA CY[OB TaKXe AenaTcs Ha knaccel. Knacc rpy-
30BOr0 MOMELLEHMs OMpeaensitoT No pasmMepam /OKa WM Moanany6Horo
npocTpaHcTBa. Bcero vMmeeTcs LWeECTb KAacCOB FPY30BbIX MOMELLEHNUIA.
Meperpy3oyHble KpaHbl AeNSTCA ‘Ha NATb FPYyNn B 3aBUCMMOCTK OT Tuna
(nopTanbHbIA, NAaBY4YUid, TYCEHUYHbIA, aBTOMOOWbHbLIA W ApP.) H Tex-
HMKO-3KCMNAyaTaUMOHHbIX MOKa3aTenein (Tuna CTPenoBOro YCTPOWCTBa,
CKOpPOCTM nojbema rpysa, CKOpocTh noBopoTa). NS HEeKoTOpbIX Khac-
COB TPy30B YYMTbIBAOT TaKXe rpy30no4beMHOCTb KPaHOB.

Hopwmbl paccunMTaHbl AN KaXgoro knacca rpysa, rpy3oBoro nome-
WeHMs 1N rpynnbl KpaHa MO COOTBETCTBYIOLWMM TEXHONOTMYECKUM CXe-
MaM CYAOBbIX, BarOHHbIX, TPAHCMOPTHbLIX U CKAAACKMUX MePErpy3ouHbIX
pa6oT. [pu norpyske HaBalOYHbIX TPy30B W KPYyrnoro neca Komn-
NEKCHbIE HOPMbl BbIpaboTKN AudhepeHUMPOBaHbI MO CAOSIM rpy3a--Ha
ABa CNos; NpW MOrpy3ke HaBanO4YHbIX 06bLEMUCTbIX TPYy30B (KOKC W
Ap.) ¥ NpuW BbIrPy3Ke HaBa/OYHbIX FPy30B (3a UCKAOYEHUEM Mecka) —
Ha Tpu cnos.

B Tabnuuax Hopm fNiS BCEX KacCOB rpy30B MO TEXHO/MOTMYECKUM
CXemMaM NpUBEAEHbI:

CMeHHass HopMa BbIpaboTKM KOMMNIEKCHOW 6Gpuragsbi pa6oqu—
KoMnnekcHas Hopma BblpaboTkun (KHB), T/cMmeHy;

‘KOMMieKcHass Hopma BpemeHn (KHBp), u/T;

obuiee ymcno paboumx BCeX CMeuUnanbHOCTEM B KOMMNEKCHON 6pu-
rafje; pacctaHoBka paboymx Mo onepauusiMm TEXHOMOrMYeCKOro mnpo-
Lecca;

cpefHss Hopma BbipaboTkm (HB) ogHoro paboyero KOMMAEKCHONA
bpuragbl, T/4yen.-CMeHy;

cpefHas Hopma BpemeHu (HBp) pana Bcex pabouymx KOMMAEKCHOWA
6puragbl;

YMCNO MalLUWH TPKOMHbIX, BarOHHbIX W BHYTPWMOPTOBOrO TpaH-
cnopra.

BcnomoratenbHble paboTbl, KOTOPble BbIMOAHAT AOKepPbl-MeXaHu-
3aTopbl (y6opka pabo4yero mecTa, OTKpbiBaHME U 3aKpbiBaHue 6OPTOB
M NIIOKOB BAaroHOB, 3a4nMCTKa WX MET/Ol, CenapupoBaHWe Tpy30B, CMe-
Ha rpy303axBaTHbIX MpucnocobneHnii u Ap.), NpeaycMoTpeHbl HOpMa-
MW U OTAENbHO He onnayumBatoTcs. lMepeyeHb -Mx npuBefeH B CO60PHYMKe
eVHbIX KOMMMEKCHbIX HOPM BbIpaboTKM. Ha HekoTopble AOMNONHWUTENb-
Hble paboTbl (OTKpPbIBAHWE /OKOB Ha Cyfax, 3aynMcTKa rpy30BbiX MO-
MellLleHUn cyaoB, COPTUPOBKA W B3BelUMBaHME rpy3oB u ap.) B Co6op-
HUKe WMEKTCS HOPMaTMBbI BPEMEHW W MOMpaBOYHble KO3(MULMNEHTBI.

OcHoBHOIN hopmoli onnaTbl TpyAa [AOKEPOB-MeXaHW3aTOpPOB SB/A-
eTca CcpefbHO-NpeMuanbHas. HekoTopble BCMOMOraTesibHble U X035i-
CTBEHHble, a WHOr4a W OCHOBHble pabOTbl ONIA4YMBaAlOTCA MOBPEMEH-
Ho. 3apaboTHasd nnaTta JOKEPOB-MEXaHWM3aTOPOB cnaraeTcs W3 CheNb-
HOI, MOBPEMEHHOW, npemuii n3 oHaa 3apaboTHON nnaTbl, gonnaTt u3
(hoHaa 3apaboTHOlW nnatbl (Knacc KBanudukauum, npasfHuYHbIe,
HOYHble, ceBepHas HaabaBKa, PYKOBOACTBO Opuragoin u ap.), npemui
3a BbIMOJIEHME 0COB0 BaXKHbIX MNPOM3BOACTBEHHbLIX 3afaHWii, BO3Ha-
rpakgeHus 3a rofoBble UTOMM K3 (HOHAA MaTepuasibHOro MOOLYPEHMS.
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[okepbl-MexaHU3aTopbl NPemMUpPYOTCA TakXe No MTOoram CouManucTu-
4YecKoro copeBHOBaHUS (BHYTPUNOPTOBOro, 6acceliHOBOrO).

Ons pokepoB-mexaHusatopoB |V knacca KOMMMEKCHbIX — 6purag
YCTAHOB/MIEHbl Ccnegyolwmne TapuHble CTaBKU. B KPYMnHbIX MOPCKUX
noptax Mpu neperpyske B ropsyem COCTOSHUM MeTanna, arnomeparta u
WnakKa, a TakXe neperpyske pyfbl, Necka, yronbHoro 6puketa, Kpeo-
30Ta, NOLOBOW W aHOAHOM Macchbl, FPy30B C MAccoil MecTa cBblwe 50 Kr,
Bpe4HbIX ANa 340pOBbS Tpy30B cpenbHas — 92,4, noBpeMeHHas —
86,3 kon./y; nNpu norpyske W BbIFPY3Ke OCTajibHbIX [PYy30B Chefb-
Has — 82,1, noBpeMeHHas —- 76,7 kon./u. [Nns ocCTanbHbIX MOp-
CKMX TMOPTOB 3TW JaHHble paBHbl COOTBETCTBEHHO 83,5; 78; 74,2;
69,3 kon./u.

Onnata Tpyga paboymx KOMMNEKCHbIX Opurag npu BbIMNOMHEHUN
TEXHUYECKOT0 06CNYyXMBaHUA U MPOUNAKTUYECKOTO peMOHTa nepe-
rpy3oyHoro ob6opyfoBaHUs NPOM3BOAMTCA W3 pacyeTa 4YacoBOW Tapup-
HO cTaBKM B pasmepe 69,3 kon., a paboymx KOMMEKCHbIX 6purag B
BaXXHEMLNX MOPCKUX MopTax — 76,7 Kon.

Onnata Tpyja paboumx KOMMNAEKCHbIX Opurag npu BbINOSHEHUN
NoACOOHbIX, BCMOMOraTeNnbHbIX W XO3SWCTBEHHbIX PaboT, CBA3aHHbLIX C
neperpysoyHbiMn pabotamu (y6opka NOAKPAHOBbLIX XKefle3HOAOPOXKHbIX
nyTei, rpys3oBblIX CKNafoB, TEPPUTOPUIA TPY30BbIX Y4acTKOB U Ap.), BO
BpeMs NepexojoB W Mepee3fioB Ha Apyrve yyacTku paboT, a Takxe 3a
BpeMsA NpocTOs He No BWHe paboumx Npou3BOAUTCA W3 pacuyeTa Che-
AYHOWMX 4acoBbIX TapuHbIX cTaBOK (B KOM.): paboymx, 3aHATbIX Ha
BHYTpUCKNafCKo nepepaboTke rpysos,—50,3; paboumx Ha neperpy-
304HbIX paboTax — 69,3; paboumx Ha neperpysoyHbIX pabotax B Bax-
HeMWmnx MOpPCKUX noptax— 76,7.

[onnata 3a 4acbl HOYHOW paboTbl, a TakKXe BbliNaaTa CYTOYHbIX
nNpu HanpaBfeHWW B KOMaHAWPOBKY MPOM3BOAATCS W3 pacyeTa Chegy-
FOLWMX YaCOBbIX TapuU(PHbIX CTaBOK (B KoM.): paboyuMm, 3aHATbIM Ha
BHYTPMCKNafCcKoli nepepaboTke rpy3os, =—53,9; pabounm Ha neperpy-
304HbIX paboTax—74,2; pabouyMMm Ha neperpysoyHbiXx paboTax B Bax-
Helilmx Mopckux noptax—~82,1. [onnaTta 3a paboTy B CBEPXYPOYHOE
BpeMs NPOM3BOAMTCSH WCX0AA W3 NPUBEAEHHBbIX MOBPEMEHHbLIX Tapug-
HbIX CTaBOK.

Pa3HOBWAHOCTbIO CAENbHO-MPEMMAbHOA CUCTEMbI  OMfaThbl Tpyfga
ABNAeTCA aKKOpAHas cuUcTeMa, MPU KOTOPOI MpeaBapuTenbHO paccyu-
TbIBAlOT CTOMMOCTb  0OYC/MIOBMEHHOrO KOMMJIEKCA MEperpysoyHbiX pa-
60T. AKKOpfHas onjaTa OMNPefensieTcqd Ha OCHOBaHWW [eACTBYHOLWMX
HOpPM W pacueHoK. O6sA3aTeNbHbIM YC/IOBUMEM SABASETCA  cobMtofeHue
3aflaHHOro CpoKa BbIMO/IHEHUS PaboThbl, 3a YTO MPOM3BOAMTCA MpPeMu-
anbHasa fgonnata. Pasmep npemMunm MOXeT ObiTb YBEAUYEH MO CpaBHe-
HWIO C OO6bIYHBIMW YCMOBMAMMK 3a CYeT (POHAA MaTepumanbHOro MooLy-
peHnsa. Takum 06pa3om, MpyU MOAYYEHUM 3afaHWA Ha aKKOPAHYK pa-
60Ty 6puragbl [OKEPOB-MEXaHM3aTOPOB 3HAKT, CKOMbKO UM OygeT
ynnayeHo BMeCTe C Mpemueid 3a BbINOSHEHUE K ONpefeneHHOMY CPOKY
Bcex paboT. Pa3HOBMAHOCTbI aKKOPAHOW onnaTbl ABAsfeTcA 6purag-
HbIA noApAa.
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Ona yyeTa o6bema BCeX BbIMOMHAEMbIX KOMMIEKCHONW 6Gpuragoi
paboT M HauyucneHws 3apaboOTHON ‘MmnaTbl yCTaHOBMEHA eAuHas Ans
Bcex MopToB opma Ne 1 — Hapsf-3agaHune. 3TO oULMaNbHbIA AOKY-
MEHT, BblfaBaeMblii 6purage CMeHHbIM AWCMETYEPOM paiioHa, Ha Bbl-
nosiHeHWe onpefeneHHoli paboTbl Ha onpegeneHHOM 06bekTe. Hapag
YAOCTOBepsieT TakKXe npaBo paboymx Ha MPOU3BOACTBO 3TOW paboThl.
B Hapsige-3aflaHMX CMeHHbI AucneTyep MNPOCTaBAAET MOPSAAKOBbIl
HOMep, HOMep paioHa, fAaTy M CMeHYy, HoMep O6puragbl, 4YWUCNO Ha-
npaBnseMbiXx paboymx, MecTo paboTbl, pog rpysa, Homep pabouyeil Tex-
HOMOTMYECKON KapTbl C YKa3aHWMEM CXeMbl, KOMMEKCHYI HOPMY Bbl-
paboTku. Ha o6paTHO/ CTOpOHE Hapsiga 3anofiHAlT Tabenb y4acTBy-
oWNX B paboTe uneHoB OGpuragbl M NPUAaHHBIX UM MeEXaHW3aTopoB,
He BXOAALWMX B COCTaB KOMMMEKCHON 6puragbl. O6beM BCEX BbIMO/-
HeHHbIX 6Gpurafgoii paboT npocTaBNseT B Hapsife PYKOBOAWTeNb ~pa-
60T. B 3aknouyeHue faeTcs OLEHKa KayecTBa MNPOU3BefLEeHHbIX paborT.
B  Hapsapge-zagaHuyM  JOMKHbI  6biTb  OTpPaXeHbl MUcUepnbiBaKoLine
CBeAeHUs  ANS  NpaBMAbLHONO  pacyeTa M HauyucneHua  3apa-
60THO  Mnatsl. PacueT HapsfoB  NPOU3BOAAT  rpynnbl  HOp-
MWUpPOBaHWA, KOTOpble nepefarwdT MX B MNaaHOBble rpynnbl Ans odop-
MIEHUS CTaTUCTUYECKON OTYETHOCTM. 3aTeM Hapsijbl HanpaBfslTCH B
MalUMHHO-CYETHbIE CTaHUMW uan B Gyxranteputo (rge cTaHUMM OTCYT-
CTBYIOT) AN HauyucneHus 3apaboTHOI Nnathl.

FNABA IX. OXPAHA TPYOA

§ 40. BESOMACHOCTb TPYAA

OxpaHa 3/[0pOBbs Tpyaslwmxcs, obecnedeHne 6Ge30macHbIX Yycno-
BWIA Tpyaa, NWKBUAAUMs NpodecCUOHanbHbIX  3a60MeBaHUii U NpPown3-
BOACTBEHHOrO TpaBMaTM3Ma COCTaBASOT OAHY W3 T[/faBHbIX 3a60T
naptum v npaeuTenscTBa. CornacHo OcHOBaM 3aKoHogaTenbcTBa Co-
to3a CCP o Tpyae u Kofekcam 3aKOHOB O TpyZAe BCEX COM3HbIX pec-
Ny6AMK Ha BCeX MpeanpuaTMAX CO3AAlOTCS 3[0pOBble UM 6Ge3onacHble
ycnoBus Tpyaa.

[oKepbl-MexaHM3aTopbl NPoOXoAAaT 06s3aTeNbHble MpefBapUTENb-
Hble (NpW MOCTYNNeHMM Ha pa6oTy) M nepuoguyeckme MeguLUHCKUE
OCMOTpbI.

B MOpCcKMX nopTax opraHus3auus neperpysoyHbiXx pa6oT M 3KCny-
aTauus MOAbEMHO-TPAHCMOPTHLIX MalWH W TFPy303axBaTHbIX MPUCMO-
co6/eHnii Npou3BOAUTCS B COOTBETCTBMM C mpaBuiamu [ocroptexHag-
30pa, locaHeproHagsopa, Peructpa CCP, 6e3onacHOCTM Tpypda, Tex-
HUYECKOl 3KcMAayaTaLuuu MNeperpy3ouHbiX MallvH, MOPCKOW MepeBo3Ku
OMacHbIX  FPy30B, MNPOW3BOACTBEHHON CcaHWTapuu.  ALMUHUCTPALMA
o6s3aHa CUCTEMATUYECKM MPOBOAUTL MHCTPYKTaX pa6oumx no 6eso-
MacHoOCTM TpyAa, MOCTOSHHO KOHTPONMpPOBaTb CO6MOAeHMe TpeGoBa-
HUA MpaBUN M WHCTPYKUWIA No oxpaHe Tpygaa. OTBETCTBEHHOCTbL 3a
OCYLIECTBMIEHWE KOHTPONA W peanu3aLui0  ero pe3ynbTaToB HeceT B

206



rpy30BblX palioHax — HayaNbHWK paiioHa, Mo NOpPTYy B LEOM — Ha-
YafbHUK noprta. ExefHeBHO (eXeCMeHHO) pyKoBoAUTENb paboT BMe-
CTe C OOLLeCTBEHHLIM WHCMEKTOPOM MO OXpaHe Tpyha npogrpynnbl
6puragbl 3a 10—15 MMH [0 Havyana MeperpysouHbIX onepayuii npo-
BEPAIOT MUCMPaBHOCTb 060PYLOBaHUA, MHCTPYMEHTa, Takenaxa W rpy-
303axBaTHbIX MpucnocobneHnin, NogroToBKy paboyero Mecta.

Meperpy3oyHblie onepauuM B MOPCKMX MOpTax OTHOCATCA K KaTe-
ropum paboT NOBbILWEHHOW onacHocTW. Ha cpaBHWTENbHO He60MbLLIOWA
Yy4yacTOK TEppUTOPUM MOABE3XKAET MHOXECTBO aBTOMALUWH, TPaKTo-
poe. Mo ¢poHTam paboT nogalwTca U ybupalTca BaroHol. B aTux
YCNOBUAX OT YETKOro M CTPOroro cobnofeHus npasun U HopMm 6eso-
MacHOCTM TpyjAa 3aBUCAT 340pPOBbe WM XWU3Hb paboTalowux nwgein.
MoaTomy B nopTax /t06ble OTKMOHEHWA W HapyleHWs HOPM MK npa-
Bun 6esonacHoCTW Tpyda MOTYT MPUBECTU K TpaBMe.

TpaBMaTMyecKne cnayvyau BO3HUKAKOT MO TEXHUYECKUM U OpraHu-
3aUMOHHbLIM npuymMHam. K mepBbiIM OTHOCATCA KOHCTPYKTUBHbIE Hepo-
CTaTKU MOAbEMHO-TPAHCMOPTHLIX MallWH W rpy303axBaTHbIX NpUcno-
cobneHwni.

Cpeaun opraHuM3auMoOHHbIX NPUYUH Yalle BCEro BCTPEYalTCA: Heno-
CTATOYHOCTb WHCTPYKTaXa ¥ 06yuyeHus 6e3onacHbIM MeTodaMm Tpyaa;
OTCYTCTBME [O/DKHOrO Hagsopa npu paboTe; HapylleHWe TEXHONOoruu
paboT; OTCYTCTBME CMNeELOAeXAbl; HeyLOBNETBOPUTENbHOE COAepXaHue
TEPPUTOPUM U akKBaToOpuMu, 34aHWMIA U MNoMelleHWid. TpaBmMaTU4veckme
cnyyanm MOTYT TakKXe BO3HUMKHYTb W3-3a HapyLleHus npasua noxap-
Ho/i 6e30MacHOCTM WM MpaBUN ABWXXEHWUS MO TeppuTOPUMM W aKBaTopuu
nopra.

K Tepputopun Kaxk[oro MOPCKOro nopTta NpeabaBnAl0TCA onpefge-
NeHHble TpeboBaHWA MO ee cofepXxaHuo B Lenax obecrneyeHus 6e3o-
MnacHoro nmnpoBefeHMs MNeperpysoyHbix pabot. [puyansl, naowagm,
CKNafcKue, cnyxebHble ¥ BCNOMOrartefibHble 34aHWUA, CaHUTApPHO-Obl-
TOBble YCTpOicTBAa 06OPYAYHTCA B COOTBETCTBUM C CaHWUTAPHO-TEXHWU-
YyecKMMM HopMamu. [oporn v nNpoxofbl He LOMKHbI OblTb 3aHATHI rpy-
3aMu 1 Apyrummn npegmeTamu. Bce NOKW, KOMogubl, KOTNOBaHbl, MNpPo-
eMbl, TpaHLWen AO/MKHbI OblTb 3aKPbITbl W HAAEXHO OrpaxAaeHsbl.

Tepputopusa, cnyxebHble W ObITOBble MOMELLEHUA, MecTa BbINON-
HeHMA neperpysoyHbix paboT, foporu, npoesfbl M NPOXOAbl, a TakXke
CY[OBble MOMELLEHNA B TeMHOe BpeMs CYTOK ocBewatTca. [lMomele-
HWA, TAe CYLWeCTBYeT BO3MOXHOCTb B3pbiBa WM MoXapa, OCBewawT
CBeTU/IbHMKaMu ((poHapsiMu) BO B3pbIBO6E30NACHOM WCMOMHEHUN.

Ona CTOAHKM NOABEMHO-TPAHCMOPTHLIX MalWWH W TpaHcnopta oOT-
BOAATCA CheuunanbHble MecTa B CTOpPOHe OT gopor. Ha poporax, npo-
XOAALWMX MO TEPPUTOpPUM NopTa, U B MecTax WX MNepeceyeHms ycTa-
HaB/MMBAIOT [OPOXHble 3HAaKWM CcTaHZapTHOro o6pasua, OCBellaemble B
TeMHOE BpeMs CyTOK. [nsa nepefBMXEHWUA MNeWexXofoB MO CTOPOHaM
rnaBHbIX gopor (C ofgHOW WAM ¢ ABYX CTOPOH) 060pYAyKT TpoTyapbl
WMPUHOA He MeHee 15 M, Bo3Bblwawwmeca Ha 12—15 cm nmbo oT-
jensiemMble OT AOPOr MOJSIOCON 3eNeHbIX HaCaXAeHWi WaM cTaumoHap-
HbIMW Orpaxgalnwumm nepunamu. Joporm Ha TeppuTopuu MOPTOB,
npuyansl, rpy3oBble NAOWAaAKA W NOMbl CKNAA0B [OMKHbI OblTb TBEp-
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LbIMW, POBHbLIMU, HECKONb3KUMU W UMETb HEeOGXOAMMbIA YKMOH AN
CTOKa BOAbl. Henb3s nmperpaxpgaTb rpy3aMu, >Kefe3Ho40pPOXHbIMU Ba-
roHamMu, NOABLEMHO-TPAHCMOPTHLIMKU CPeACcTBaMM M 060pYyA0BaHMEM
cBOGOAHbIA AOCTYN K cToAWwMM cyaam. Mpuyanbl, MUPCbl, pamnbl, 3c-
Takafbl M TPYy30Bble CTO/bl, Ha KOTOPbIX paGoTaloT MallUHbl BHYTPU-
MoOpTOBOr0 TpaHCMopTa, 060pyAyloT MO KpasM KojecooT6OMHbIMK YCT-
po/icTBamMW BbiCOTOM He MeHee 20 cM, NpegynpexaalowWwumMy nageHue
MaLluH.

Meperpy3oyHble paboTbl B MOPCKUX NopTax BeayT B -COOTBETCTBUM
C paboymmMy TeXHOMOrMYecKMMu KapTamu. Bce paboTbl no nepemeuie-
HWKO Tpy30B 60MblLUe YacTbl0 MEXAHWU3WPOBaHbI.

B Mopckux nopTtax paboTbl MO neperpy3ke CYAOB W BarOHOB Bbl-
MOMHAKT B OCHOBHOM Trpy30MnoAbeMHbIMU KpaHamu. Ha MmecTe paboT
N Ha MalMHax He AO/MKHbI HaxoguMTbCA MOCTOPOHHME nuua. Ana 3a-
CTPOMKW Tpy3a CTPOMbl AO/MKHbI COOTBETCTBOBaTb MacCe MecTa C yue-
TOM u4ucna BeTBeM W yrna ux HaknoHa. [pu nogbeme rpy3 cregyet
npeaBapuTeNibHO NPUNOAHATL Ma BbICOTY He 6onee 20—30 cm ans
NpoBepKM MpaBWAbLHOCTM 3acTponku. OnyckaTb rpy3 paspelwiaercs
NMWb Ha npefHasHayeHHOe AN Hero MecTo, rfAe WCK/HYaeTca BO3-
MOXHOCTb NajeHus, ONPOKMAbIBaHWA WAW cnonsaHua. Ha mecTe yc-
TaHOBKW nNpejBapuTenbHO YKNajblBaldT MNOAKAAAKMW, 4TOOGbI  CTPOMbI
nerko u 6e3 MNOBPEXAEHWIA M3BAEKaNWCb M3-Noj rpysa. 3anpeliaroT-
C MepeMelleHne rpy3a MpU HaxXx0XAeHWW MNOoA HUM ftofjeli, oTTaArvBea-
HWe rpysa, BblpaBHMWBaHWE €ro MOJIOXEeHUA .COOCTBEHHbLIM BECOM JltO-
Jeil, nonpaBkKa CTPOMOB Ha Becy W Mojaya rpysa B BaroHHble npoe-
Mbl 6€3 creunanbHbIX MPUEMHbIX NAOWAAOK WMAW MPUCNOCOGNEHNIA.

py3o3axBaTHble MNpucnocobieHns nepej Havyanom MNeperpysou-
HbIX paboT -ocMaTpuBalT 6Gpuragup M Npov3BOAMTENb PaboT, a nepef
X WCMNOMb30BaHNEM — [OKepbl-MexaHM3aTopsbl.

Mepexofd ¢ Gepera Ha CyAHO M 06paTHO, CNYCK W NOAbEM B Tpy-
30Bble TPIOMbI M Mepexodbl MO CYAHY paspellalTcs TOAbKO MO wTaT-
HbIM CyAOBbIM Tpanam W CXOAHSM.

OTKpbITUE W 3aKpbiTUe NHOKOB (HE WMEKLUMX MeXaHWYeckKoro 3a-
KpbITUA) BO BPEMSA TPy30BbIX 'pabOT M MOCAe BbIFPY3KW ManyoHOro
rpysa :npousBogAT paboyme nopta c .cobaofeHMeM crneumnanbHbIX Tpe-
60BaHU M NOJA PYKOBOACTBOM aAMWHMCTpauuu CyAHa.

MogHMMaTbCs M3 TPHOMA WAM -CMYCKaTbCS B HEFO MOXHO TOMbKO C
paspelleHns CUrHalblMKa, B CBOK OYepedb MNOMYYMBLUErO paspelle-
HWe OT pyKoBOAWTeNs paboT. 3anpeliaeTcs :0MyCcKaTbCs B HEOCBELLEH-
Hbli TptoM. OcCBeTUTENbHble NPUOOPLI .HE pa3pellaeTcs BbIKAKYATb [0
Tex Mop, MoKa He YCTaHOBMEHO, YTO B TPKOMe HET Nwfeil. B rpys3oBbix
TpOMax 3anpellaeTcs KypuTb M MOMb30BaTbCSH OTKPbITbIM OrHEM. WH-
BEHTapb M MNpucnocobneHns cnegyet MofaBaTb B TPHOM C MOMOLLbHO
KpaHa WM Cy[oBbIX TPy30BbIX YCTPOWCTB, MNpeABapuTenbHO Npeay-
npeamB 06 3TOM HaxoAsAWMXCA Tam MOPTOBbIX paboyuXx.

Pag npaBun HEO6XOAMMO YCBOWTb MPW  BbIMOJHEHUN BaroOHHbIX
neperpy3oyHbix paborT.

Jokep-mexaHusatop IV knacca [JO/KEH WMeTb YAOCTOBEpPeHME Ha
npaBo ynpaBfieHUs MaluMHaMuW TOFO WUAW WHOFO TWMa, a Mpu UX 3nek-
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TPUUYECKOM MpUBOAE — [OMOSHUTENbHO UMETb KBaiuduKayu no
3NeKTpo6e30nacHoOCT He Huke Il rpynnbi.

Mpuctynas kK paboTe, [OKep-MexaHM3aTop MofydYaeT 3ajaHue OT
6puragupa Ha nNpueM MawuHbl U 06pawaeTcs K CMEHHOMY MeXaHu-
Ky, NMpeAbsBNiAs €My CBOe YZAOCTOBEPEHWE HA MpaBo YMNpaBieHUs.
Mocne WHCTPyKTaXa No 6Ge3onmacHbIM MeTofaM paGoTbl AOKep-Mexa-
HMW3aTOp NOJy4YaeT MallMHY, KAKYU K HE, BaXTEHHbI KypHan u
NpoBepsieT ee TEXHWUYECKOE COCTOSHME; Npu O06Hapy>XXeHWW [edeKTOoB
HEMEJ/IEHHO CTaBWT B MW3BECTHOCTb CMEHHOr0 MexaHuka. O npueme
MallMHbl B WUCMPABHOM COCTOSHUWM [OKep-MeXaHW3aTop [efaeT 3anuch
B BaxTEHHOM >XypHase. 0 OKOHYAaHUW CMeHbl OH 3amofIHAET XYyp-
Han KpaTKWMU [AaHHbIMU O MPOAENaHHON paboTe M 3aMeYEeHHbIX He-
JocTaTKax, Mocfe 4Yero cAaeT MalWHY, KAKUM W XYpPHan CMEHHOMY
MEXaHUKY.

§ 41. MPOW3BOACTBEHHAS CAHUTAPUSA
M OKA3AHWE MEPBOW MEAULMHCKON MOMOLLN

OCHOBHbIMW 3afja4amMun MNPOM3BOACTBEHHON CaHWTapMM B MOPCKUX
nopTax fBAAKOTCA: U3yyeHue 06CTaHOBKM Ha paboumx MmecTax, onpe-
JeneHve ee BAMAHMA Ha paboTocnocoBHOCTb M 340POBbe TPYAALLMX-
CH; BHeLpeHWe CaHWTapHO-TUTMEHMYeCKMX W neyvyebHO-NpoduaakTuye-
CKUX MeponpuATWiA; yCTaHOBAEHMEe MNpefenbHO AONYCTUMbIX KOHLEH-
Tpauuin XMMUYECKMX BELLECTB W BPeAHbIX NPUMEce B BO3AYLUHOW
cpegse. B noptax umeloTca nedebHble yupexgeHus, MeanepcoHan Ko-
TOpbIX, KpOMe fie4yebHOn paboTbl, COBMECTHO C paboTHUKamu OGacceii-
HOBbIX CaH3MWACTAHLUWA perynsapHo KOHTPOAMPYET COCTOSAHWE MPOM3-
BOLCTBEHHbIX 06BEKTOB U paboumx MecT Ans npegynpexpeHus 3a6o-
neBaHmii n TpaBmatMaMa. Ha KpynHbIX 06bEKTax OpraHuW3ylT CaHu-
TapHble NOCTbl U3 u4neHoB fobposonbHoro O6uiectBa KpacHoro Kpe-
cta. [lopToBble 34paBNYHKTbl CUCTEMATUYECKW NPOBOAAT MNpomMnak-
TUYECKUe OCMOTPbI, (harooporpaguio 1 NPUBMBKM MPOTUB WHMEKLMOH-
HbIX 3ab0neBaHWi, WHCTPYKTUPYIOT paboOTHMKOB MopTa MO OKa3aHuto
nepsBolii MOMOLLM MOCTPajaBLINM.

[lokepam-mMexaHu3aTopam MPUXOAUTCA BCTpeYaTbCs C CaHUTApHO-
OMacHbIMK Tpy3amu, CMoCO6HbIMW OKa3blBaTb BpeAHOe [JeicTBMe Ha
.0praHusm. loatomy 60/blIOE 3HAYEHUE WMEET WX NWYHAsS TUTUEHA U
YMEHMe MNO0Mb30BaThCA MHAWBUAYaNbHLIMW CPEACTBAMM 3aLMUThI.

Meped HayanoM CMeHbl KaXAblli pabounit [OMKEeH MepeofeTbCs B
creuoexiy, MOBECUB /UYHYH OAeXAy Ha OTAEe/NbHYH BEeWanky Wuau
B wWKauMK. 3axoguTb B MecTa O6LIECTBEHHOrO0 MWUTaHUS B 3arpss-
HEHHOI cneuogexae 3anpeuiaetcs. Mo OKOHYaHWM CMeHbl HE06X0[u-
MO BbIMbITbCS B AYLIEBO/W M NEPeofeTbCs B UMCTYIO ofexay. UTobsbl
He XOAWTb GOCMKOM OT MecTa XpaHeHus OofexAbl No fylesoid, pabo-
UMM BbIJAOT [EPeBAHHbIE CaHAaNuu.

K MHAMBMAYanbHBIM CpPeAcTBaM 3aliUTbl OTHOCATCA Kacku, Holle-
HMWe KOTOpbIX 06513aTeNlbHO B TeudeHWe Bcell CMeHbl. [Mpu pa6oTe C Mbl-
NAWMMU W APYTMMU  BPefHbIMKW  Tpy3aMu  [10KEPOB-MEXaHW3aTopOB
CHabaloT pecrnMpaTopomM OAHO- MM MHOTOKPAaTHOrO MO/b30BaHUS,
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3alNTHLIMW OYKaMW, 'MHOTAa WM BbIJAKOT TakKXe MNpoTuBOras, pesu-
HOBble canoru, nepyaTku, ¢apTyk. Ecnv [OKep-mexaHW3aTop BbINoA-
HAeT paboTy Ha BbICOTE, OH AO/MKEH 3aKPENUTLCS CTPAXOBOYHLIM MO-
ACOM YyCTaHOB/IEHHOro o6pasua.

Oencteytowee B CCCP 3akoHOAATeNbCTBO MO OXpaHe Tpyda, LWKW-
POKOE BHEAPEHWe CaHUTAPHO-TEXHUYECKUX MeponpuaTUin cnocobeTBy-
IOT NMKBMAALMM NPOgecCMOHanbHbIX 3ab0neBaHuii. ITN 3aboneBaHUs
cCpean [OKepOB-MexaHwu3aTopoB, 6narofaps KOMMJEKCHOW MexaHu3a-
UMM MeperpysoyHbix paboT, B HacTosdlee BpPeMA MPaKTUYECKM ucyes-
nM. BmecTe ¢ TeM Ts)KeNbll U3NYECKUA Tpyd Ha HEKOTOpbIX onepa-
UMAX MNOKa ele He NIMKBUAUPOBAH.

§ 42. MOTUBOMOXAPHbLIE MEPOMNMPUATUA

MpepoTBpaleHne MNoXapoB B NOpTy obecneuynBaeTcs CTPOrUM CO-
6nogeHneM BCeX MNPOTMBOMOXKAPHbLIX MNpaBW/l Ha €ro TeppuTopum,
006beKTax W Mpu Meperpy3oyHbiXx paboTax. HabnwageHune n KOHTPOSb
3a MOXapHOW 6e30MacHOCTbI0 NMOPTOB OCYLLECTBAAKT MOXAapHbIA Haf-
30p — OT/AeN BOEHWU3NPOBaHHON oxpaHbl (BOXP) MM® uyepe3 no-
XKapHO-TeXHUYeckne Ccnyx6bl nogpasgeneHnidi Ha MecTax, a Takxe
opraHbl [ocyfapCTBEHHOro MPOTMBOMOXAPHOro Hafgsopa. B cocTase
Kaxgoro ortpaga BOXP umerTCcs MOXapHble WHCTPYKTOPbI, B pac-
MOPSHKEHNN KOTOPbIX HAaxogATCA ChneuunanbHble cysa u 6GeperoBble Mo-
XapHble KOMaHA4bl. PaboTHMKM NOXapHOro Hagsopa, MOMUMO KOHT-
pons, OKasbiBalT 0O0/MbLIY MOMOWbL B OpraHusauuu npogunakTmye-
CKUX MeponpuATUA, npeaynpexpalwwmx noxapbl, OnuMpascb B CBOEN
LeATeNbHOCTN Ha [0OpOBOMbHLIE MOXAapHble APYXWHbL.  Kpome Hux,
B MOpTax CO3Jat0TCcA MOCTOAHHO [AeNCTBYOLWME MOXAPHO-TEXHUYECKME
Kommcenn. Ha Kaxgom 00bekTe Ha3HayaeTCs OTBETCTBEHHbLIA 3a CO-
CTOAHME W HaAuyue NOXApPHOro WHBeHTapsA. Bce paboume u cnyxa-
Wne MNpu NOCTYNAEHWW B MOPT WUHCTPYKTMPYIOTCA O Mepax MOXXapHOW
6esonacHocTU. Bce ykasaHus M TpebOBaHUA WMHCTPYKTOPOB MOXXAPHO-
ro Hagsopa o6s3aTeNbHbl ANA BbINONHeHMA. OHWM MMEWT nNpaBo 3a-
NPeTuTb NPOWM3BOACTBO OrHEBbIX PaboT, KypeHue, MPUMEHEHME Hepo-
3BOJIEHHbIX CPEACTB OCBELeHWs, NpekpatuTb paboTbl B Cliy4ae Hapy-
LWEHNA HOPM, 3arpoMOXAeHWA rpy3aMy MOXKapHbIX MNpoe3fos, MNOAXO-
OB K CpefcTBam MOXapoTyLIeHus.

Hanbonee 4acToil NPMUYMHOIN BO3HWKHOBEHMS MOXAPOB Ha pasfnu-
HbIX 00beKTax MnopTa SBNASETCH HEOCTOPOXXHOe o6palieHue C OrHeM.
MoXkapbl MOTYT BO3HWKHYTb OT MCKP W NjamMeHW NpW OrHeBblX pabo-
TaxX, Korga OHu BegyTcs 6e3 cobnoaeHUs Mep noxXkapHoii 6e3onacHo-
CTW. HeypoBNeTBOPUTE/bHbIE YCNOBMA  XPaHEHWS  MOXAPOOMaCHbIX
rpy3oB M MaTepnanoB MOTyT TaKXe MPUBECTU K MNOXapy.

Mopsigok obecnevyeHUss MoXKapHoi 6e3onacHOCTM Ha OKnajgax, B
MOMELLEHNAX W Ha APYrUX 06bekTax nopTa OMpejenstoTcs AeicTBYlo-
WUMM NPOTMBONOXapHbIMK NpaBuiamu. Bo BCcex NpOM3BOACTBEHHbIX,
CKNaACKNX, aAMMHUCTPATMBHbLIX MOMELWEHUAX M Ha APYTMX 06beKTax
nopTa BbIBELIMBAKTCA Ha BUAHbIX MeCTax WHCTPYKLUMU MO MOXAPHOWA
6e30MacHOCTW, COCTaBMEHHble C YYETOM MECTHbIX OCO6EHHOCTEN.
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K npoTvMBOMnOXapHbIM CpeAcTBaM OTHOCATCS MeHHble W YrieKue-
NOTHbIE OFHETYLINTENN, GOYKM C BOAOWM, AUMKM C Meckom, Befpa, fo-
naTbl, 6arpbl, NoXapHble pyKasa.

Ha TeppuTopun nopTa ycTaHaBNMBAKT NoXapHble TMApaHTbl, MOA-
KNHOYEHHbIE K MarucTpanbHOil BOAOMPOBOAHON ceTu. [lonb3oBaTbCH
UMW 4NnS ObITOBbIX WM MPOM3BOACTBEHHbLIX Lieneil 3anpeujaetcs. Kax-
Abli CKNMaf OCHalleH MPOTMBOMOXAaPHbIM BOJOBOAOM, KOTOPbIA UMeeT
BbIBOAbl ‘BHYTPU W CHapy>XuW And NOACOEAMHEHMS NOXAapPHbIX PYKaBOB.
Ha oTgenbHbix npuyanax BOMAM3W CKNagoB W APYTMX COOPYXEHWIA
OCTaBNAKT NOXapHble Mpoe3fbl.

Ha TeppuTopum M o06bekTax nopTa BbIBEWWBAOT WMTbl U MaaKa-
Tbl C Npegynpexaarwmumn Hagnucamu.

MpeanucaHusi NoXKapHoW 4acTu 0653aTefibHbl AN Bcex paboTHU-
KOB nopTa. Hapywutenn npoTUBOMOXApPHOro peXxuma HaKasbiBatoTCA
B aMMHWUCTPaTMBHOM MOPSAAKe; Ha HWX MOXeT OblTb HaNOXeH wTpag
B pasmepe fo 50 pyo6.



MPUNOXXEHUE

OBO3HAYEHWNA YCNOBHbLIE TPA®PUYECKWNE B

QNEKTPUYECKNX CXEMAX

HauveHozanu?

Odo3nayerue

1. TMocTosigumbil TOK

2. TlepemeHHEIET TOK ¢ uncjaoM ¢as u

4aLTOTO! m~f
3. TMocTrosnnpi # nepeMeHssfl TOK (Ta- _
Koe 0003HaueHMe NMPHMEHSIETCS, eCNH JBH- ~
raTeas, ammnapartw, YCTpoiicTBA M IPHOOPH
MoryT paforarTh KaK Ha NOCTOSHHOM, Tak
It epeMEHHOM TOKe)
4. 3asemneHHe
5. Kopnyc i

6. Maumubl acHHXpOHHBIE TpexdasHble:
@ — ¢ ¢asupiM  poTopoM (¢ KOHTAKT-
HBIMH KOJAbHAMH); & — C KOPOTKO3aMK-
HYTHIM DOGTOPOM

7. Tpancdhopmatopsl ¢ ¢eppOMarsHdTHH-
MH CepleYHHKaMH:
a — onnodhasuuiil; 6 — Tpexdasuniil

8. Pesuctophl: aj 0
a — neperyJpyeMbiil; 6 — peryaupy- —
eMBblli (peocTar)

9. KoHpeHcaTopbi: .

Q@ — HeperyaupyeMslif; 6 — peryaupy- a, __L 5'
eMbill T
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[MpoponxeHne

Haumenobanta

Oboagauenne

10. KoxrakTel KOMMYTAUMOHHOTO YCT-
poHeTRA:

a — zampikapuuil; 6 — pPasMBKalo-

INHI; ¢ — Heperodalomui

11, KoutrtakTs KOHTaxkTOPa, MAarHHTHO-
ro TyCKaTedss — CHIOBOH, GJOK-KOHTAKT:
a — 3aMHEIKAOWHA ¢ CcaMOBO3BPATOM;
6 — pasMBIKapILHE ¢ caMOBO3BPAaTOM;

6 — 3aMBIKAOHIHA ¢ ralliedHHeM Jyry;
¢ — pasMBIKaKOIUR ¢ TralleHHeM IYIH;
J — samplkaouuii 6e3 caMOBO3BparTa;
e — pasMeIKapWpi 6e3 camMoBo3BpaTa

12, KontakTsl 3aMBIKAOUIHE C BBLASPXK-
KO# BDEMCHH:

¢ -—— 3aMBIKAIOULHIL;

He

6 — pa3mblKaw-

13. Kouraxtnl pazmpikalonipe ¢ BuIAepK-
KOlt Bpemexn:

a — 2aMBIKAOLUUI;

e

6 — pasMblKalo-

a) :}16) :gxua%

14. KourtakTel ¢ MeXaHHYeCKOH CBI3bIO:
2 — 3aMmplKamuibe; 6 -~ PasMbIKaio-
LiHe, 6 — BHKJIOUYATeh NYTEROI

AR

15. Bowamouatean Tpexgasnble:
¢ — PYORAbHEK; 6 — ¢ aBTOMAaTHYe-
CEIM RO3BPATOM

AR

m

16. BolkaOUATENb KHONOUHBI  HamuM-
HOI:

'@ — C 3aMBIK2IOUIMM KOHTaKTOM; 6 —
C Pa3MBIKAIOMIHM KOHTAKTOM

2 5}%
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MpofoonxeH H e

HaumenoBanue Qs6o3Havenne

17. O6moTtka (xKaTyllka) pene, KOHTaK-
TOpa, MATHUTHOTO IYCKATEJsi:

a — ofiee obosHaueHue: 6 — ¢ yka-
3aHHeM BHAA OGMOTKH

ach

18. DaeKTPOTENIOBOE peJe:
a — BOCTDHHHMAIOIas 4acTh; 6 — KOH-
TaKThi .

¢$a3HOro Toka

20. TokocheMHUK TpOJIelHBIR (a@); coe-
juHeHHe uiTencesbHoe (6)

21. Cupera anexTpuueckasi (a); rynox a)
(6); pesyH (s)

19. DNeKTPOMATHHT TOPMO3HOH Tpex- [%
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